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3agamis 121-140. HamAuiTe B MOTeKy/ISPHOM H HOHHOM BODMAX ypasHeHHE
'BOGMOXHEIX peakitili IpeVIOXeHHsIX Okeinon ¢ H;0, Na;O, KOHHNO;.
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3ananas 141-160. Hamnumre 1A MPEAIOKCHHBIX COCAMHCHMH ypasHeHMA
AHCCOMALIW, B TAIOKE B MOEKYISDHOH W HOMNOJ (OPMAX YDABHEHIS BOIMOKHEIX
peaxiuit maaumonekctams mx ¢ HySO, 1 NaOH.

144._HINO;; Be(OH),
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Janasix 161-180, HansmmsTe ypasHerys TMCCOLHAIIH CONCH 1 HA3OBHTE WX,

1640 Fe(NO;);, SnOHCI, NaHTe
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3apanus 201-220. Hanummate B MONeKYIAPHO 1 HOHHOMH (opMax ypaBHEHHS
peaxaunii ripoisa core, ykave saveris pH pacreopo T corei (Gomsime Wi
Mesbilte cevn)
204. FeCl,, KoS
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3anasms 181-200. Hanuumre B MONEXy/IAHOK 1 HOMHOR $OPMAX YpaBHEHH
‘peaxuuuif Ju1% CreZyIoNITX npeBpaIenHH.

184. Co(OH), —> CoOHCl - CoCl; = Co(NOs)z; NaOH — NaHSO;
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Sananus 221-240. Hamemute B MOTeXyApHOJi 1 HOKHOH (opMaX ypaBHEHHS

eaxuvii COBMECTHOTO MHIPONH3a MPEJUIOXEHHEIX Colel.
224. Cr, (SOy); + K;
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3anauus 241-260. Paccumraiite u ykaxmure crenens oxucnerns (CO) aromos
7IEMEHTOB B MPOUIOKEHHSX HACTANAX. OBBACHHTE, KAKYIO POTb MOTYT BHIIOTRATS
YKa3GHHMe WACTHIE B OKAGHWTCTSHO-BOCCTAHOBHTETGHBX DEAKIVIAX: TOTKO
oxucmTe (OX). TomMkKo BoceTaroBATNS (Red). OKHCTHTEN, H BOCCTAHOBHTIMS -

244. C1,, C1—, CrO;~, B4O;

3ananua 261-280. CocTaBsTe DIEKTPOHNO-HOMHEE CXEMS! U MOTCKYAAPHEIC
ypaBHeHus peaumii. YKaxuTe OKHCIHTEN: ¥ BOCCTAROBHTEN. Jlpe peaxuu (a,6) Aist
KaXJ10r0 3aNaHA
264. ) HNO;+ Ni—>N;0, Ni*" .
6) SnSO, +Ag,05+ KOH - $n0;*~, AgO.
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Hcnons3ys noreruanst (1a6n. 117, I1.8), nonuuumre ypasHenns peakuuii (mo
Be 1% KWKIOTO BAHANTE), COCTABUR K HAM NEKTPORO-HOHHBIE CXeMsl. JLia
‘peaiii Meramon ¢ HySO, (xonit) u HNO; sHaverhe MOTEHIAATA OKHCIHTENS -
Gonee 1 B. OnennTe npaxTHIecKyio yCTOHTHBOCTS METAIUIOB B JaHHOH cpexie.
284. a) Al+NaOH + H,0 + O,
6) Zn+ HySO, (xouw)
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Jast MpeJVIOXKEHHBIX TanbBaHHYECKHX JNEMCHTOB PacCHHTaliTe JNeKTPOAHbIC
‘noTermmams: 1 DJC. Ecit XoHUEHTDALMA PACTBOPA He YKa3aHa, OTEHIAG TPHMATE
canaapTHeny (1abn. 1). HANMImITe ypasHeHKs aHOMHOTO H KATOTHOTO MPOLECCOB,
MolleKyISpHoe YpaHeHHE TOK0OGpasyiomeli peakiiu, COCTABETE CXeMy 1 yRakiTe
'HIPARIEHIIS KBIKERIS 71EKTPOHOB H HOHOB.

304. (Pt)H, /H,S0, // AL{SO.);,0,005M /Al
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PaccmotpuTe KOppo3MIO TATEBAHONAPE!, HCTIONB3Ys NMoTeHuuansl (rabr. I17),
YKAXKHTE GHOR 1 KATOJ COOTBETCTBYIOIEH FANBAHONAP! B PAITHHOM KOPPOSORHOH
cpexe, paccuuraiite DJIC, HamMIMTE YPaBHEHUs AHOJHOIO U KATOIHOTO NPOMECCOB,
MOTIEKYAPHOE YPABHCHAC Peaxuin KOPPOIH, YKAKHTE HAPARICHHE TIEPEMCIIEHAS
NeKTPOROB B cicTeMe.

Homep Kopposkonnas cpea
sapanns a) 10+ 0, 6) NaOH + H,0 5) H,O+H"
324 Cu/Zn Al/Cu Sn/Cu
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PaccMOTpHTe KaTOAHBIE H 2HOQHBIE MPONECCH! MPH IEKTPOIH3E BORHBIX
‘pactsopos setttects. TTpotiecch Ha S7EKTPOXEX 06OCHYHTE SHAYCHMAMH NOTCHUHANOB
(raGn. TL6,7,8). COCTaBsT CXeMEI STEKTPOTHIA € HHEPTHHIMI TIEKTPONAMH BOTHAX
PACTHOPOB HPCATONCHNEX COCIMHEHMIi (OTIETSHO ABA PACTBODA) © FHCPTHBIMH
nexTpORaMH, 1160 PACTROPHMBM AHOZOM. PaccunTaliTe Maccy wmH oGbeM (npn
~HOPMATHHBIX YCOBWAX JUIA T230B) NIPOAYKTOB, BEIAETSIOIIAXCA HA SNIEKTPORAX TpH
npOMyCKanMH Hepes PacTBOp B Teuenne 1 4aca Toka cHtol 1 A.

344, Cr(NOy),; CuCly(c Cuanonom) |
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364. Kaxoii obmeii (opmynofi BEIpa)aloT COCTAB STHICHOBKIX YIIEBOZOPOROB ?
Kaxe xuniucokne caoficTsa HauGonee XapaKTepHs WA Hux? Uro Takoe
IOHMepH3ALES, NONHKOHeHCAHA? UeM OTTHYAIOTCS APYT OT APYTa STH peakiuu?




image19.jpeg
Ta6nuna I1.2

CrannapTabie SHTAILIAH 0GDAIOBINAS 1 HNTPONHK
‘exoTopeix Bemects npu P=101325 Ia 1 T=298 K

AR, % AR, s%,
Bemeetso | i naons | (oK) | P | wbwimoms | Ja(n0aK)
CHug -749 | 186 HO0n _|-242 18,7
Calyyy 2268|201 H,Ouy | -286 70
CeH) 2776|1607 HClyy -91,6 186;8
Gl 523 2194 HaS¢) =21 205,7
CoHgy —80,7 _ [2295 SOs  [-3952 256,23
COpy -1105__|197,5 N e 27
CO: 9 3933 2137 NHy —46 192,6
CaO —635,5 38 NOg +903 210,6
CaCOy | -12050 | 91,7 NO: 339 240
Ca(OH)»y | 987 83,7 N0 +9,2 3044
CaSOxy | -1424 106,7 N0y +82,01 219,83
BaCOyy (1202 112, ZnOw | -350,7 43,5
BaOy) 557,97 | 7029 Cug 0 33
Cu0¢) —166,5 93 Fegy 0 27
Cu;S¢ 82,0 121 S o) 0 32
CuO —156 43 Mg ) 0 32,7
Fe:Oxn | —822,1 87,5 Clabr) 0 57
FeiOyy 11171 | 1462 N 0 91,5
ALOyy  [-16760 | 50.9 Ch 0 23
AL(SO4)se | ~3434,0 2392 Ox ¢ 0 205
Py 543 209,92 Hyy. 0 130,5
P05ty 820 173,5 Al 0 283
TaGnuna 113
'Ha3Baus HEKOTOPHIX KHCIOT H BX conelt
Kacaora

Hasanne Gopmyaa HasSanss conet
Asotucras HNO, ‘Hurpurst
Asornas HNO; Hurmparst
‘BpomoBojiopozax HBr [ Gpommmst
Jlyxpomosas H,Cr,0; Jlixpomatst
Vlonosonopoasas H Homusr
Kpewnsesas HSi0, Cunxatst
Maprarnosas HMnO, Tlepmanrasarel
Ceposozioponnas HS Cynbdumnt
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Oxonuanme Ta61.113

Kuetora Haseanwe conelt
Haspanne Dopuyna
Cepncras H,50; Cynsmtst
Cepras H,S04 Cynsater
Tromanoonopomas | HCNS Trounanatsl
Vronsnas H,CO; KapGouatst
Viccycnas CH,COOH Aueratst
Docdopras H;PO; Doctarer
®ropopozopozas HF Dropust
Xinoposozopomsas HCT Xnopuast
(consras)
Xuoproatheras HCIO TanoxiopuTt
Xoopheras HCIO, Xooputs!
Xonoprosaras FCIO: Xnoparst
Xnophas HCIO, Tlepxniopatar
Xpovosas H,CrO: Xpowarst
Twanncrosozoponas | HCN Tiyannne:
TaGnuma IL4
KoHCTANTE AMCCOmNANH €1aBIX JEKTPOTHTOR NpK { = 25°C
Bemeerso Bemeerso K,
HCOOH K;=7,5-107
CH,COOH H;PO; K;=6,23-10°
HCN % K;=2,2-107"
K=431:107 HAIO, K=6:10"
HiCOs Ko=5,6110" K,=5,8107"
HF H3;BO; K=1,8-10 "
HNO; K;=1,610""
HCIO K=5.10"
80y HBrO 510
HIO K=23107"
HS N
" Al(OH); Ki=1,38107
HaS105 Zn(OH); Ki=4,4-10°
Fe(OH); Kp=1,5-10
Cd(OH), K;=510"
Fe(OMD, CH(OM); K=1-1077
Cu(OH), . K=0,6-10 "
NiO?2 Pb(OH), Ki=310"
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Ta6mma IL6

CTANARPTHLIC OKHEHTETHHO-BOCCTAROBHTETLHHE TOTEHIALIL METALIOB

Dnextponnan peawuna | E', B | Dnexrpoxuan peawms | E,B
Li+e=L1i 3,045 In" 38 —0.340
2,925 i 0,330
—2.925 0,280
2923 —0.250
~2.906 0,136
~2.890 0,126
2,866 0,036
2,714 0,000
2,363 +0.020
—L.847 0, 200
—L662 50,337
—L628 0,520
1186 %0.760
—LI80 50,799
—0913 50,854
—0.763 50,987
0,744 1,10
0,440 F1.498
Cd"r28=Cd —0.403 F1,830
TaGnmua I1.7

OKHCANTETEHO-BOCCTAHOBHTE L HbIE IOTEHIKAbI BOTOPOAR,
KHCTOPOAA 1 METALI0B B PAJLIX CPOAX

Kncaas cpena (pH = 0)

HelTpansnan cpena

Tienowuan cpena (PH=14)

(pH=T)
Ox/Red B Ox/Red B Ox/Red LB
2H/H; 0,00 2H,0/H; 041 2H,0/H, 0,83
O/2H,0 | +122 | Oy40H +0,81 0,/40H" +0,40
Mg"/Mg_| 236 | Ma(OH)/Mg | 2,38 | Mg(OH)/Mg | 2,69
APY/AL ~1,66 | AI(OH)/Al ~1,88 AIO; /AT 2,36
Zn/Zn_| 076 | Zn(OH)/Zn | 0,81 ZnO;"/Zn —1,22
Cr/cr Cr(OH),/Cr -093 CrO;/Cr -1,32
Fe’"/Fe Fe(OH),/Fe —0,46 Fe(OH)JFe -0,87
Ca¥ICd CA(OH)/Cd_| 041 | CA(OHCd | 0,82
Co™'/Co Co(OH)/Co | -032 Co(OH)/Co 0,73
NiT/N Ni(OH)/Ni_| 030 | Ni(OF)/Ni | 0,72
Sn™"Sn Sn(OH)y/Sn_| 0,50 Sn0;*/Sn —091
Pb™"Pb PH(OH),/Pb_| 0,14 PbO,"7Pb ~0.54
BI/B BIO/Bi 0,04 Bi;04/2Bi 045
Cu”/Cu Cu(OH),/Cu +0,19 Cu(OH),/Cu —0,22
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TaGnuua L8
CTaniapTHLIE OKHETHTETLHO-BOCCTAHOBHTE L bIE THOTERTAALI

HeKOTOpBIX cHETEM
Snexrponuas peakuus__| EB DNeKTpOAHAN peaKuHs EB
2F +2,84 NO,+2H'+28=NO+2H,0 +1,05

2CT +1,36 NO;+4H+3 +0,96
HCIO,+2H+2&=HCIOHH,0 | +1,64 NO,+8H +76=NH, +2H,0 +0,90
2HCIOY2H+28=CIy+2F,0_[+1,63 | NO,+I0H™+8¢= NH,+3H,0 _[+0,87
HCIO+H +26=CT+H,0 [ +1,49 |  NO; +2H 42 +0,84
2CIO;+12H +108=Cl,+6H,0 | +1,46 Ny+8H +68=2NH," +0,25
CIO;+6H T68=CI 3,0 | +1,45 | _ NO; +H,0426=NO; +20H | +0,01
CIO, +2H +28=CIO; #H,0 | +1,19|  NO; +2H;0+36=NO+4OH__| 0,14
CIO+H,0+28=CI+20H | +0,89 | _ N;+6H;0+66=2NHst60OH | —0,74
CIO; +H,0+2&=CIO+20H_| +0,66 P+3H+3e=PH, +0,06
CIO, +3H,0+66=CI T60H__| +0,63 FLPO;+3H 2 052
2CI0+2H,0+28=Cl,+40H_| +0,49 H,POF5H +5¢ 0,41
Bry+2 F1,07 | H;POF2H+2i 028

BrO; +2H +2i +185| FeO,+8H+3 +1,90
2BrO0; +12H +10¢ +1,48 Fe're +0,77
BrO; +6H 165 #144 | Fe(OH)s+E-Fe(OM,TOH”__| 0,53
BrO, +H,0+2 +1,03 Co e 181
+0,77 | MnO;+8H +58 +1,51

+0,50 | MnO,+4H+2¢& Mn‘+2ﬂ,o +1,23

0,54 | MnO,+2H,0 +3& = MnO,+H4OH_| 0,60

10,+8H +8¢& +1,40 MnO;~+& =MnO;’ +0,56
210, +16H +14 +1,34|_Cr,07 +14H+68 = CC+7H,0 | +1,33
2105 +12H+10 1,20 | CrO,7+4H,0+38 =Cr(OH); +4OH. [ 0,72
10, +6H +6& +1,08 crr+ 041
2105 +6H,0+10&=L,+120H_| +0,21 VI 0,25
105 +3H,0+66-T +60i. | 10,26 | VO +6H +& +1,26
10, +4H,0+86=T +80H__| +0,39 VOT 2 +0,34
SO, +8H +6&=S+4FL,0 | +0,36 TiO +2H + 40,12
SO +10H +8&= H,S+4H,0 | +0,30 TiOTH2H 48 =TF+H:0 0,89
SO +HH +2&=S0,#2H,0 | +0,17 T + 037
SH2H+2eH,S +0,17 Sn*+28 =S +0,15
528 = 0,48 | PbO,+4H +50,+28=PbSO,+2H,0 | +1,69

SO B3H;0H4 0,66 | PbO;+AH 128 =Pb"420,0 | +1,46
SeO 2 +28 = 5e05 +HL,0 | +0,05 | Zn0, +2H,0 +28 —Zn+40H [ ~1,02
Set2H +2&=H,Se 0,40 Cu” + 6=Cu’ +0,15
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3anamus x pasneny 1
Kavnoe sananye conepxarr 3 Bonpoca (a,6,8)

Homep
sananns

) Vxaxute wncien-
o sHAueHWs rnas-
0r0 H OpGHTATEHOTO
aTopsx  wncen
fhasex moxyposkei,
paccunmaiite  mocre-
losatenshocts  1nx
anomens

6) Pacnpenemute 1m0
KmanTOREM  sueiiiaM
BaNleHTHBE  SMEKTPOHH,
onpezenTe ximvseckuit
onement w0 ero
ToNOKeHKe B CHCTeMe
JIMMenzereesa (uoMep
Tneprojta, Ipymma, mOi-
Tpynna)

) Hanmnuinte onex-
TPOHHEIC  opMYTEt
RpUIORHHLIX aT0-
Mom wu  uouos,
ykaxute  monoRe-
Hue ux B cucreme
LM Mennencesa

(Homep  mepuona,
rpynna, noarpynnia)

34:4% 55

3d4sT

Zn,Ca
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BBIMHCIUTS CTAH/APTHBIE H3MEHEHHA JHTABIIHH, SHIPOMHH, JHeprun ['nGGea
o
B coomsercrayiomei peaxwm (AHO, Sks  » ma6n. T12). Onpenennts

TeMIIepaTypy, TP KOTOpOi YCTAHABHBACTCH XHMHUECKOE PABHOBECHE DEAKuuH, X
CAEAATS BHBOR O BOIMOXHOCTH NPOTEKAHNS PEaKIH B IPAMOM HATpABIEHMH (3
PaCHeTHBIX 1HG0 rpadHIECKIX MANKE).

Howmep Vpasnenve peakinn
sananmst

24 Fe:05 1+ 3C0 g = 2Fe g + 3C0z0
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44. Tlpn Temnepatype 773 K peakuus npotekaer BTedeHue 1 ceyHasl. CKOIBKO
‘BpeMent (ceKyHR) NOTpeGYeTcs A1 ee OKORYaNHS pi 673 K, eci Temmepatypusiit
KO(PHIMEHT CKOPOCTH PeAKIIH panes 27
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64. B cocyne o6nemom 0,5 11 Haxonates 0,5 mons Hy 11 0,5 moms N,. Tpy rexotopoit
TeMNepaType K MOMERTY yCTRHOBICHHS pasHoecis obpasopanock 0,02 moms NHj.
'BEMHCIHTS KOHCTAHTY XHMHHYECKOTO PABHOBECHA.
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3ananmx 81-100. Hamunure Marenariieckoe sepaxertic K, (KoHCTanTH
XUMIECKOTO paBHOBECHA) U OOPATAMSIX pEAXIMA H YKAXHTe HATpaBlenic
CMCICHHS PABHOBCCHS TIPH HIMEHEHHH YCTOBHH:

&) YMCHBIICHAH NAPUHATLIONO AABICHAA ORHOTO H3 HCXOMHBIX ra3006pasHEIX

Bemects;

6) nomxerHH AABTCHI;

B) NOBSIIICHWH TEMIEPATYPHL.

Homep VpasHenne peaKuuu AH, klac/mons
sananus
84 |COyy + Ha 2 COp + HiOpy 41
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104. 2) B xakom oGbeme BOABI CIeyeT pacTBOpuTs 32,2 T Na;SO4-10H;0, urobet
noxyuuts 5% - mhi pacTsop cyibbara Hatpus? 6) ONPERGTHTC NPOIEHTHOE
conepxanue pactsopenoro semectsa 0,9 M pactsopa: HyPOy (p = 1,05 r/wn).





