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OT aBTOpPOB

IlagHOe W3gaHue, IPeJHA3HAUEHHOE ydJaIliuMcs, abuTy-
pHeHTaM, CTYAeHTaM U YUUTeJNAM, ABJIAeTCcA I0oco0HeM II0 COo-
CTaBJEHHUI0O YPABHEHHUI OKHCINTEJIbHO-BOCCTAHOBUTEIBHBIX
peaxmuii (OBP).

Ioxo6pars Ko3(hGUIIMEHTHI, 0OCOOEHHO B CJOMKHBIX ypasB-
HEeHHAX PeaKIui, 4acTo 3aTPyJHUTEJLHO, II03TOMY OCHOB-
HOe HazHaueHHUe I10co6HuA — IMOMOYb pasobpaThca B crocobax
noxbopa Koadduiinentos B ypasueHuax OBP. [lannoe n3ga-
HHUEe MOKHO HCIIOJNb30BATh M KaK CIPABOYHOE IIO OKHUCIIH-
TeJILHO-BOCCTAHOBUTEJIbHBIM CBOMCTBAM HEOPraHMYECKUX MU
OpraHuYeCcKHX BEIIeCTB.

VHUKAJILHOCTD JAHHOTO IMOCO0KS B TOM, YTO B HEM IIpUBe-
neno 6osee 1000 npumepos ypasHernuiit OBP ¢ yuactuem He-
OpraHNYeCcKHUX U OPraHW4YecKUX BeIlecTB.

B yactu I mocobusa paccMOTpPeHbI TEOPETUYECKHE BOIIPOCHI,
KOTOpBble HEOOXOAUMO M3YUWUTH [Jisi COCTABJICHUA YPaBHEHUH
OBP. B uacrtu II npuseznens! ypasaeaus OBP, B KOTOPBIX KO-
ahUIMEHTH] MOAGNPAIOTCH METOAOM 9JIEKTPOHHOrO 6ajyaHca,
B gactu III — mMerogoM 9/IeKTPOHHO-HOHHOTrO bananca (MeTo-
JIOM TIOJTYPEaKIIHii).

Yactru II u Il umeioT caenymoIMyio CTPYKTYPY: IPABUIA
odopmieHus ypaBHeHuil peakuuii, cxemer OBP (ycnosusa 3a-
nad), KOTOpbIe XapaKTEPHBI AJIA ONpPeAeIeHHOro dJeMeHTa
WUJIU KJIacca BeIlecTB, pelueHns 3agad. CxeMbl PacIoIoKeHbl
B NOpALKE YCIOKHEHUS ypaBHeHWI peakmuil. B raxpoi
cxeMe Ha TEpPBOM MecTe 3ammucaHa (opMysia OCHOBHOIO pe-
areura (coryiacHO 3arJyiaBuio). Bropeie peareHThI TakKxxe IO
BO3MOYKHOCTH CI'PYIINPOBAHBI, UTO 00JerdaeT HAXOMACHUE
Heo6X0aUMBIX (GopMyI.



B nocoGuu mmeerca GopMyJBHBIH yKasaTel b HEOPraHU-
YEeCKHX, OPraHHYEeCKUX U KOMIUJIEKCHBIX coeguHeHuit. I{ud-
PHI, CTOSAIIME PAAOM C (DOPMYJI0il, YKA3LIBAIOT HOMEpa ypaB-
HEHHUH, B KOTOPHIX OHHM BCTPEYAIOTCA. ITO IOMOXET GBICTPO
co6paTs HHGOPMAIMIO 00 OKHCINTEILHO-BOCCTAHOBUTEIbHBIX
CBOMCTBaX JAHHOI'O BeIleCTBa.

ABTODBI BEIpAYKAIOT IPU3HATEIBHOCTE JOKTOPY TeXHHUUe-
CKHX HAYK, Ipodeccopy kadenpnl obmieii xumumu MIY
uM. M. B. JIomonocosa JI. C. I'y3ero, KaHANAATY XUMUYECKHX
HayK, JIOLEHTY, NeKaHy XWMUKO-TEXHOJOTHYECKOro (aKyJIhb-
tera COI'Y C. B. KabanoBy, KaHAuZATy XMMHYECKHMX HAYK,
AOIIeHTY, 3aB. Kadenpoit obmeit xumuu COTY A. II. Anuxa-
HOBOM, JOKTOPY XMMMYECKUX HAyK, mpogeccopy P. A. JIu-
IUHY 3a [eHHbIe YKa3aHMUs 10 COAEPKaHNIO PYKOIHUCH.

Bce noxxesiaHuA B OTHOILIIEHUHU COAEPIKAHUA U MaTepHasa
OyayT NPUHATEHI ¢ 6JaroapHOCTBIO U YUTEHHl B AaJbHelmelt
pabore.



PekomMeHOaunm NO NCNOb30BAHWUIO nocobus

1. O3HAKOMBTECH C TEOpPHEH ¥ MpaBUJIaMU IIO COCTaBJe-
auio ypaBuenuit OBP.

2. CaMocTOATENbHO HOAOepuTe KO0a(PUIUEeHTH B cXeMax
ypaBHernuii OBP. O6pammaiiTech K pelieHUAM 3a7a4 TOJBKO
B CJIyUyae 3aTpyAHEHUI.

3. Ins npoBepKM yMeHHsS COCTaBIATH ypaBHeHus OBP

MOYKHO BBHIIIOJIHATH CJAEAYIOIIHE BUALI 3aSaHUN:
' 1) corsacHO cxeMe ypaBHEHUA I10J, HOMEPOM ... COCTaBbTe
ypasaeHue OBP mMeTo0M 3/1eKTPOHHOrO OanaHca;

2) corsacHO cXeMe ypaBHEeHUS MOJ HOMEPOM ... COCTABbTe
ypaBueHre OBP MeTof0M 3J1€KTPOHHO-HOHHOTO 6ajaHca;

3) 3aKpoliTe IpaBYyI0 YacTh CXEMBI, OCTABUB OJMH IIPO-
IYKT, 1 cocTaBbTe ypaBHeHne OBP;

4) 3aKpoiiTe MPaBYIO YaCTh CXE€MBbI 1 COCTaBbTe YPaBHEHHE
OBP;

5) BoccTaHOBUTE JIEBYIO UACTh ypPaBHEHHUA INOJ HOMEPOM
..., €CJH NaHBI (POPMYJBI IPOAYKTOB PEAKIIUU C KO3 Ppuiru-
eHTaMU; :

6) BOCCTAHOBHUTE JIEBYIO YacTh ypaBHEHUA IO HOMEPOM
..., €CJIN JaHbLI GOPMYJILI IPOAYKTOB peaknuu 6e3 Koapduiu-
€HTOB.



[puHATbIE B NOCOBUM COKpaLLeHUS

aM. — aMOp®HBI;

aKT. MeT. — AKTUBHBIN Me-
TaJII;

aToMapH. — aTOMapHbIii;
Oes. — OesibIi;

BO3J. — BO3AYX;

Bap. — BapHaHT;

BOC. — BOCCTAHOBUTEJIb;
I — ragorewn;

I — ras;

rop. — TOpAYNH;

ABIM. — ABIMANIAN;

€ — BJIEKTPOH;

K — KUITKHUH;

n30. — U30BITOK;

KaT. — KaTaJus3aTop;

K. C. — KHCJIOTHAS Cpela;
KpacH. — KPaCHBIH;
KOHI[. — KOHIIEHTPHPOBAaH-
HBI;

K03(. — Ko3dhpunueHT;
HEIOCT. — HEJOCTATOK;
HAaCBINl. — HACBLIIIeHHBIH;

H. C. — HeliTpaJbHAasA cpeja;

- OBP — okucIuTeJIBHO-BOC-

CTaHOBUTEJIbHAA PeaKIUA,
OK. — OKMCJINTEJIb;

ou. pa3d. — ouYeHb pa36aB-
JIEHHBIN pacTBOD;

pas6b. — pasbaBieHHBIH
pacTBOD;

P-P — PacTBop;

C. 0. — CTelmeHb OKHCJe-
HUSA;

Cp. KOHIL. — CpejHAA KOH-
eHTpaIusd; '

CILJIaB. —— CILJIABJICHHUE;
T — TBEPALIH;

XO0JI. — XOJIOTHBI;

IIf. C. — IeJIOYHAasA cpena;

9B — snexkTpoHHBIN O0a-
JIaHC;

OB — »IEeKTPOHHO-MOH-
HBIY OajsaHC;

30 — BJIEKTPOOTPUIATEb-
HOCTb.



YACTb |

OKucnuTenbHO-BOCCTAaHOBUTENbHbIE
peakunn: TeopeTnveckme sBonpochbl

CreneHb oKUCneHus

Crenenn okucienusa (c. 0.) — 3TO YCJOBHHIHA, hopManb-
HEIH 3apsaji, KOTOPHIH IPUONCHIBAIOT ATOMAM B 3JIEKTPOHENT-
PaJIbHOM MOJIEKYJIe HJIM MHOTOATOMHOM HOHE.

CreneHs OKHCIEHHAA MOXKET OBITH MOJIOXKUTEJIFHOM, OTPH-
ATEeTbHOM WJIH PaBHATHCA HYJIO, YTO 3aBACHT OT IIPUPOALI
COOTBETCTBYIOIINX coegnHeHWH. IToJ0KATENBHYIO HJIH OT-
PHUIIATEILHYIO CTEII€Hh OKHUCIEHUA 3JIEMEHT MOJIyYaeT B TOM
caydae, ecJiA dJIEKTPOHHEIE IMJIOTHOCTH XUMHYECKUX CBA3eH
MOJIHOCTHIO CMENIEHLI K aTOMaM 3JieMeHTa ¢ 60Jjiee BLICOKAM
3HaYEeHHEeM 3JI€KTPOOTpHIaTeIbHOCTH! (20). DTO OTHOCHTCS K
BeIlecTBaM C HOHHOM CBA3bI0. B coeiMHEHNAX C CHIIBHO- UK
cJab0NOMAPHLIMA KOBAJEHTHHIMM CBA3AMM CBSSH YCJIOBHO
paccMaTpHUBAIOTCA KaK MOHHBIE, KaK €CJH ObI MOJIEKYJIBI CO-
CTOSAJIA U3 TOJOXKHUTEIBHO HJIH OTPHUIATENHLHO 3apSIKeHHBIX
HOHOB.

OTHOCHTENbHBIE 3JIEKTPOOTPUIIATEIFHOCTH 3JIEMEHTOB
HpUBEZeHL B IPUIoKeHUH 1. PacmosokuB 3jieMeHTHl B 1O-
pAKe yBeJIMYEeHWUs 3HAUEHHH 90, MOJYyYaloT IIKaJXy 30 (mo
Ilonuwry):

Si, Sb, B, As,H, P, Se, I, C, S, Br, Cl, N, O, F,
rae F — caMuIil 9JIeKTPOOTPHUIATENbHEIH JIEMEHT.

OnHy 571€eMeHTHI MMEIOT MOCTOSHHEIE CTEICHH OKHMCJIe-
HHUA, Apyrue — nepemeHHbie. Hanpumep, K 31eMeHTaM € 1O-
CTOAHHOH IOJIOKHUTEJIHHOM C. 0. OTHOCAT IIEJOYHBIE MeTaJl-
awl: Litl, Natl, K*1, Rb*}, Cs*l, Fr*l, cieaymomue 3J1eMEHETHI
II rpynns! mepuoanyeckoii cucremsr: Bet2, Mg*2, Cat2, Sr*2,
Bat2, Ra*2, Zn*2, a rakxe — Al¥3 uT. ;1.

1 DseKTPOOTPHUIATENHHOCTh — 3TO CIIOCOOGHOCTH ATOMOB IPHATATH-
BATHh U YAEPIKABATH OKOJIO c€6s 3JIEKTPOHKI APYTAX aTOMOB.



MeTannl B COEANHEHUAX BCETAA UMEIOT IOJIOXKHUTEIBHYIO
CTelleHb OKHMCIeHUA.

VI3 HeMeTa/JIOB IOCTOSHHYIO OTPHUIATENIBHYIO C. 0. (—1)
umeert F.

B mpocTeIx BelecTBax, 00pa3soBAHHBIX ATOMAaMU METAJ-
JIOB MJIM HEMETAJIJIOB, C. O. SJIEMEHTOB PABHBI HYJIIO, HAIIPH-
mep: Naf, Al°, Fe?, HY, 04, 04, F, C13, Br}, N9, C9, S0, Si°.

Hs Bogopona xapakTepHs . o.: +1 (H,0), —1 (NaH).

st Kucmopoga xapakrepHsI ¢. o.: —2 (H,0), —1 (H,0,),
0 (0,4, FOCI), +1 (F,0,), +2 (OF,).

Cienyer mOMHHUTH, UTO B IIeIOM MOJIEKYJIA 3JI€KTPOHEHT-
pajibHa, I03TOMY B JI060i MoJIeKyJie ajaredpanyecKas cyMMa
cTeneHell OKUCIeHNA paBHa HYJIIO.

CyMMa cremneHel OKMCIEHNA aTOMOB MHOIOATOMHOI'O OHA
110 3HAKY U BeJIMYMHE PABHA 3apsAy 3TOT'O MOHA.

Ilonp3ysick NPUBEAEHHBIMHU BHIIIE CBEICHUSAMH, MOXKHO
pPaccYmMTaTh C. 0. 9JIEMEHTOB B COeJUHECHUNH.

NPUMEP 1. HaiiauTe c. 0. Maprasna B coeguHeHUH, GoOpMy-
Ja Kotoporo MnO,.
Cnoco6 1. 0603HauNM CTeleHb OKUCICHUA MapraHIa Je-

_ (umcyo aTomoB Kucaopozna) + (—2) _
(umesIo aTOMOB Mapramua)

pes x: Mn*032, oTryza x =

= —2—.(;—2—) = +4; ¢.0.Mn = +4; Mn+4052.

Cnoco6 2. ickoMyo cTelleHb OKHUCICHHA 3JIEeMeHTa MOYXKHO
HaWiT! ¥ U3 YyPaBHEHUdA, KOTOPOE COCTABAAIOT C YYETOM TOrO,
yTo anrebpanuecKas CyMMa CTeNeHeil OKMCICHN BCeX dIeMeH-
TOB B COeAMHEHWN PaBHA HYJIIO, & B CIOXKHOM HOHE — 3apsay
noHa. O603HAYMB C. 0. MapraHia 4epe3 X U YMHOXKHB H3BECT-
HYIO CTelleHb OKHUCJIeHUS KHucaopoaa (—2) Ha UMCJIO ero AaTOMOB
(2), monyuum ypaBHenume: 1+x + 2+ (~2) = 0, oTkyna x = +4.

NPUMEP 2. HaitiuTe c. 0. XpoMa B coeuHeHHH, popmyia
koroporo Cr,0,. '
Cnoco6 1.Cr303%, x = _g%—z) = +3; Cr33032.

Cnocob 2. Cr§03%; cocrasnsem ypasrenue: 2x + 3+(-2) =
=0, oTryza x = +3; Cr32032. :

Ecix B COeJUHEHUH TPU 3JIEMEHTA U C. O. ABYX U3 HUX H3-
BECTHBI, TO JIE'KO MOYKXHO BEIYHCIIHUTD C. O. TPEThET0 3JIeMeHTa.
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NPUMEP 3. HaiiguTe cC.0. XpomMa B AUXpPOMAaTe KalHsd
K,Cr,0;.

Cnoco6 1. O6osnauuM c. 0. xpoma uepes x: K31Cr3072.
CocraBuM ypasHenue: 2+ (+1)+2x+ 7+(-2)=0;2+2x - 14 =
= 0; 2x = +14 — 2; 2x = +12; x = +6, T.e. c. 0. XpoMa
B K,Cr,0, = +6; K}'Crj%072.

Cnoco6 2. 1) IlogcunTaeM YHCIO OTPUIATEIbHBIX 3aps-
IoB: 7+ (-2)=-14."

2) ITogcunTaeM YKCIIO IOMOXKUTENbHBIX 3apAI0B:

-14-2+-(+1)=-12,
Jajee M3MEHUM 3HAK PasHOCTH (—) HA IPOTHUBOIOJIOMKHBIN
3Hak (+): +12.

3) Tax xax B ¢opMyJe ABa aroMa xpoMma, 12 memum Ha
rsa: 12 : 2 =+6 — 370 C. 0. XpoMma.

IIpoBepxa: K31Crjs ‘ 072

2+(+1) + 2+(+6) = +14 | 7-(-2)=-14 — anreGpamue-
CKad CyMMa IIOJIOKHTEJbHBIX H OTpHIIaTeJIBHBIX CTeHeHeﬁ
OKHCJIEHUSA d2JIEMEHTOB paBHa HYJIIO, «MOJIEKYyJia» 3JIEKTPO-
HeUTpaJbHA.

NPUMEP 4. Haiigure c. 0. cepsl B cyJibdaTe aJIOMHUHAS.

Cnoco6 1. lns HaxoxxAeHHuA c. o. cepsl B Al,(SO,);, rae
c. o. Al (+3), O (-2), S (x), TIpOU3BOAAT CIAeAYIOIHE PACUETHI.

CocraBnsem ypaBHernue: 2+(+3) + 3x + 3-4+(-2) = 0,
oTKyZa X = +6, T.e. c.0. cepsi B Aly,(SO,); paBra +6;
Al33(S160;2),.

Cnocob6 2. Haxogum:

1) umcno oTpUnAaTeNbHBIX 3apAnoB: 3+4 < (— 2) =-24;

2) YMCJI0 MOJOMKUTENbHBIX 3apAKoB: —24 — 2+ (+3) = —18;
MeHAEM 3HAK PA3HOCTH HA IPOTUBOMONOMKHBIM: +18;

3) Tax Kak B popmyJie Tpu aToma cepsl, 18 gesmM Ha TpH:
18 : 3 = +6 — 270 c. 0. cepnl B Al,(SO,),.

IIposepka:  Al}3(S*® | 0,2),

2+(+3) + 3+(+6) = +24 | 3-4-(-2) = -24.

MPUMEP 5. Onpenenure c. o. dochopa B BellecTBax, ¢op-
myast Koropeix: a) HsPO,; 6) K,P,0,.



a) Cnoco6 1.H}'P*0,2;3-(+1)+x +4+(-2)=0; x = +5.

Cnoco6 2.4-(-2)=-8;8-3-(+1)=+5.

Oreer: H}1P+50;2.

6) Cnoco6 1.K'P3072.

4+(+1)+2x+ 7+(-2)=0; x = +5.

Cnoco6 2.7-(—2)=-14;14-4-(+1)=10; 10 : 2 = +5.

Otset: K{1P$50,2.

NPUMEP 6. Hajifgure c. 0. ¢ochopa u XJgopa B CIOKHBIX
noHax: a) (HPO,)?"; 6) (C10,)".

a) (H'P*02)2 51+ x +4+(-2)=-2,x = +5.

Orser: (H'1P+50,2)?".

6) (C1*032) 5 x + 3+ (-2)= -1, x = +5.

Orsert: (C1*5032)".

MPUMEP 7. OnipezieninTe C. 0. cephl B THOCYJabdaTe KaJama
K,S,0;, nau (K,S0,)S.

K}1Sx032.

CocraBnsiem ypaBHeHue: 2+ (+1)+2x +3+(-2)=0; x = +2
(dbopmanpHO).

Oreet: K$1532032.

Hna TuocyabdaT-HOHA MOXKHO IPEIJIOKHTH CTPYKTYD-
HYI0 Qopmyay:

0
\
/

w? N0

—O0

Hcxons u3 a/IeKTPOHEATPANBHOCTH «MONEKYIsl» Ky,SO,S

CTelleHU OKUCJIEHHA ABYX aTOMOB cepbl MOTyT 6bITH: S, S~2
mim S, SO, lna saxoxgeHna KoaPHUINEeHTOB B ypaBHEHUH
MOXKHO HCIIOJIb30BATH JII000I BAPDUAHT C. 0. CePHI.

NPUMEP 8. OipeieinTe C. 0. CEPHI B IMEPOKCOAUCYIbdaTe
ramma K,5,0,. '

K318%042; 2+ (+1) + 2x + 8+(~2) = 0; x = +7, popmas-
HO TOJIy4YaeTcs, YTO CTeHeHb OKMCJIEHUA cepbl 00JbINe, YeM
HOMEp rpylnisl (HalpuMep, CM. mpuMeps 188—192).
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NMPUMEP 9. HatinuTte c. 0. yIyiepoga B BeIecTBax, GopMyJibl
rkoropeix: 1) CH,; 2) C,Hg 3) C,H,; 4) CgHg 5) C Hg;
6) C;HgO4; 7) HCOH; 8) HCOOH; 9) CO,. :
1) C*Hjt; x + 4+ (+1) = 0; x = —4; CHH] L.
2) C¥H{Y; 2x + 6+ (+1) = 0; x = —3; C3H{L
3) CsH1; 2x + 4 +(+1) = 0; x = —2; C;2HJL.
4) CEH{L; 6x + 6+ (+1) = 0; x = —1; Cg1H{L
5) C¥HE; Tx + 8+ (+1) = 0; x = —8/7; C;%/TH{L.
6) CfH}1032; 3x + 8-(+1) + 3+ (-2) = 0; x = ~2/3;
C 2/3H+10 2

7)H+IC"O 2HJr1 2D+ x+1-(-2)=0;x= O
H+1000 2H+1

8) HY1IC*0,2H* 1 2+ (+1) + x + 2+(-2) = 0; x = +2;
H+1C+2052H+1.

9) C*032; x + 2+(-2) = 0; x = +4; CT032.

Craemyer oOpaTHUTh BHUMAHNE HA TO, UTO C. 0. YIJIEPOJAA BO

BCeX COEAMHEHUAX pa3Had, a BAJIEHTHOCTHh €ro Hen3MEHHO
PaBHA YeThbIPpEM.

NPUMEP 10. Halinure c. 0. 3Kejieda B KOMILIEKCHOM COeIM-
HeHun K [Fe(CN)s]; (CN)~ — 3T0 aHHOH IMaHOBOJOPOSHOM
kucaorel HCN. (Ee cTpyxrypHas ¢dopmyna: I-I——C—-N rae
c. 0. aneMeHnToB: Ht1C+2N-3,)

Cnoco6 1. K[ [Fe(CN)g]; 4- (+1) + x + 6+(-1) =
x=+2.

Cnoco6 2. C yueToM M3BECTHLIX CTeleHell OKHCIeHU dJie-
menToB: K [Fe*(C*2N73)¢]; 4-(+1) + x + 6+(+2) + 6-(-3) =
=0; x = +2. _

Cnoco6 3. C yueroMm 3apajga KOMILIEKCHOTO AaHUOHA:
[Fe*(CN)gl]*; x + 6+ (1) = ~4; x = +2. CTeneHs OKUCTCHUA
sKeJiesa +2.

HasBanme KoMIIeKCHOI conm — rekcanuanodeppar (1)
KaJjus.

Kak BugHO 13 IPUMEPOB, IOHATHE «CTENEeHb OKUCJIEHUA »
topmanbHOE, YCIOBHOE, HE OTPAKaeT AeiiCTBUTENbHbIE, 3(-
(eKTHBHBIE 3apaAbl aroMoB, Hanpumep B HCIO, c. 0. xj0pa
+7, a kucaopoga — (—2). Peanbuo xe ux spdexTuBHbIE 3a-
pAxnsl pasusl +1,0 u —0,5 cooTBeTCTBEHHO.

"



CrelleHb OKHCJIEHNA ¥ BAJEHTHOCTH YACTO HE COBIIAZAIOT,
IIOTOMY HYTO C. 0. HE OTPaKaeT pacupejesieHHe BaJeHTHBIX
BJIEKTPOHOB, 00pPa3yOIINX XUMUYECKHE CBA3U B MOJIEKYJe,
KakK, Hanpumep, B none ammMmonusa NH] creness oxucienus
asora (—3), a BaneATHocTh IV. OgHAKO 3HaHHMe CTeleHeil
OKHCJIEHUA 3JIEMEHTOB IIOMOr'aeT HaXOAUTH CTeXMOMeTpHUUe-
CKIe KOo3(pdUOUEeHTH B YyPaBHEHMSIX OKHCJIUTEIHHO-BOCCTA-
HOBUTEJILHBLIX PEaKIHIi.

DNeKTPOHHbIE YpaBHEHNSA

Hna naxoxaeHus KoadduuuenToB B ypaBHeHusx OBP
BaXKHO IIPaBUJILHO YPaBHUBATH 3aPAABI JIEBOI M IIPaBOil yac-
Teil cxeMbl 3JIeKTPOHHOrO Oasanca. Pas6epeM sjeKTPOHHEIE -
ypaBHeHUd Ha npumepe asora (tadi. 1).

Tadbauma 1

MNpuMepbl cocTaBNeHUN NEKTPOHHbIX ypaBHEHUN
(cxem 3Bb) Ha npumepe asorta*

‘ Odopmaenue
Cxema Pacuer uncyia IpUHATBIX 3JIEKTPOHHOTO
WM OTHAHHBIX BJIEKTPOHOB ypaBHEHUA
(cxemsl OB)
1) N0 —> N+5 0—>+5;0—-(-5)=+5 NO - 5¢ —> N*5
2)N¥—>N®  |[+5—0; +5+(-5) =0 N*5 + 5¢ —> N
3) N0 —— N-3 0—>-3;0+(-3)=-3 NO + 3¢ —> N3
4) N3 —> NO -3—0;-3—-(-3)=0 N3-8¢—> N°

5) N8 -—— N*5

~8—+5; -3~ (-8) = +5

N-3- 8¢ —> N*5

6) N+t —> N3

+5 —>~3; +5 + (-8) = -3

N*3 + 8¢ ——> N3

7) N+ —— N*2

+5 —> +2; +5 + (-8) = +2

N*5 + 3¢ —> N+2

8) Nt5 —— N+4

+5 —> +4; +5 + (-1) = +4

N*5 +1e —> N+

9) N+2—> N+3

+2—>+3; +2 - (-1) = +3

N+2 - 1lé —> N+3

10) N+3 —> NO

+3—0; +3 +(-3)=0

N+*3 43¢ —> NO

11) N+ —> N+3

+5—>+3; +5 + (~2) = +3

N*5 + 26 —> N+3
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OxonuaHue maba.

CxeMma

Pacuer uncna npuHATHIX

- WU OTAAHHBIX 3JIEKTPOHOB

Odopmnerue
3JIEKTPOHHOT'O
ypaBHEHUSA
(cxemur 3B).

12) N® — N+1

0—> +1;0—(-1) = +1

N0 —-1e—> N1

13) N*5 —> N1

+5—> +1; +5 + (—4) = +1

N5+ 46 —>» N*1

1 4) N+4 —— N1+3

+4—> +3; +4 + (-1) = +3

N*4+1& —> N*3

15) Nt —— N+2

+4—> +2; +4 + (-2) = +2

N+4 4+ 26 —> N*2

16) Nt*1 —> N*5

+1— +5; +1 — (-4) = +5

N+1 — 46 —> N5

17) N+l —> N+4

+1— +4; +1 - (-8) = +4

N+1 —38¢—— N+4

18) Nt1 —> N+3

+1— +3; +1 - (-2) = +3

N+ -2 —> N*3

19) N*1 —> N+2

+1—>+2; +1 — (1) = +2

N+1 —lée —> N+2

20) N3 —> N1

+3— +1; +3 + (-2) = +1

N*3 + 2¢ —> N+1

21) N+2 —> N+

42— +4; +2 — (-2) = +4

N+2 — %26 —> N+4

22) N*2—> N3

+2—-3; +2 + (-5) = -3

N*2+ 5¢ —> N3

23)N*2—> N!

+2—-1;+2+(-8)=-1

N*2+ 36— N!

24) N+1 —> N-2

+1—>-2; +1 + (-8) = -2

N*1+38¢—> N2

25) N*+8 —> N-3

+8 —> -3; +3 + (-6) = -3

N+3+ 66 —> N3 |

* OfpaTuTe BHIMAaHHE HA TO, YTO BO BTOPOH rpade TabJunsl nepex
nudpoii, TOKa3hIBAIOIIEH YWMCJIO IPHUHATHIX UIHN OTAAHHBIX 3JIEKTPO-
HOB, CTOUT 3HAK «MHUHYC», TAK KaK 3JIEKTPOHBI — OTPHUIATEJILHO 3a-
PAMEHHBIE YACTHUIIHI.

A30T — 3JIEMEHT I'JIaBHOU MOATPYHNEI V rpynnsl, 2-Io Ie-
PHOJA IIePHUOJNYECKOM CHCTEMBI.
CxeMa CTPOeHUA 3JEKTPOHHOM 000JI0UKY aTOMa a30Ta:

N 2é 5eé
152 2s2

2p3
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Y aszora Ha BHEIOIHEM J9HEPreTHYECKOM YPOBHE HATH Ba-
JIEHTHBIX 3JeKTPOHOB. OH MO’KeT OTHAABATH OT OJHOI'O JO IIf-
TH 3JIEKTPOHOB, HOJIyYas NMOJOXKHUTENbHBIE CTEIIeHU OKHCJIe-
gusa: N*1, N2, N3, N4, N+5, a moxKeT u mpMHMMATb, HO He
0oJsiee Tpex 3JEKTPOHOB, MOJAyUas MPHU 3TOM OTPHUIlATEIbHEIE
crenenu okucaerus: N1, N-2, N3,

IIpuBeseHHBIE IPUMEDPHI — 3TO TOJLKO YaCTh U3 72 BO3-
MOJKHBIX JIEKTPDOHHBIX II€DEXO0J0B JJIA a30Ta.

KonudecTBO OTAAHHBIX WK NPHHATHIX 3J€KTPOHOB MOXX-
HO PacCuUuTaTh WU MO-APYroMy. BBINHMIIEM CTEHIEHM OKMCJIe-
Hus azora u3 2-i rpadsl 20-ro npuMepa BhINIENIPUBELEHHOMN
rabaunpl: +3 —> +1. Ilepenecem +1 ¢ IPOTHBOMOJIOKHBIM
BHAKOM B JIeBYIO 4aCTh U NpousdsegeM pacuer: +3 — 1 = +2,
«Ilatoc gBa» 03HaUAaeT, UTO B HJIEKTPOHHOM ypaBHeHNH K N3
caenyet nobaButh 2é: N3 + 2¢ —> N+1,

OkmncnnTensHO-BOCCTaHOBUTENbHbIE CBOUCTBA
HEKOTOPbIX BELLECTB.
TUNWYHbIE OKUCITUTENU U BOCCTaHOBUTENN

OKucauTeTbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH — 9TO Ta-
KHe PeaKiui, B KOTOPLIX OJHOBPEMEHHO IIPOTEKAaIOT IPOoIiec-
CHI OKUCJIEHHA U BOCCTAHOBJICHUA M, KaK IIPaBUJIO, U3MEH-
I0TCA CTEIeHY OKUCJIeHUA daeMeHToB. Hanpumep:

5KCI*50, + 6P%(kpac.) = 5KCI-! + 3P3%0,.

B mpuBeseHHOM IIpUMeEpe CTENEeHW OKUCIEHUS MEHSIOT
xJy0p u pocdop.

IIponecc oTnaum 3J€eKTPOHOB MOJIEKYJIO, aTOMOM, MOHOM
Ha3BIBAETCA OKUCNEeHUueMm, HaIpuMep:

Cly - 2 —> 2C1™; PO — 56 — P*5; Fe?* — 1é — Fed™.

IIpouecc npucoeIVHEHUA IJTEKTPOHOB MOJIEKYJIOH, aTo-
MOM, HOHOM HA3LIBAETCA 60CCMAHOG/1EHUEeM, HAIIPDUMeD:

Cly + 2é — 2Cl71; PO + 3¢ —> P3; Fe?* + 2¢ — Fel.

BoccTaHOBHTENb, OTaBas 3JIEKTPOHEI, OKUCISAETCS, 8 OKUC-
JuTeNb, IPUHUMAA KX, BOCCTAHABJIUBAETCA. B BhIIIeIpuBe-
IEeHHBIX IPUMepax:

PO — 56 — P*5, PO — BoccraHOBUTENb, OKHUCIASAETCA IO
P+5;
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Cl*5 4+ 6 — Cl7L, Cl*5 — oxmcianTenb, BOCCTAHABINBA-
erca xo Cl11,

CremeHb OKHUCIEHHNA XJIOpa IIOHMKaeTea oT +5 o —1, cre-
neHb oKucJeHus ¢ochopa noBsimaercda ot 0 xo +5.

Yucsao oTAABaEeMEIX 3JEKTPOHOB BOCCTAHOBMTEJIEM paB-
HAETCA KOJHUYECTBY SJIEKTPOHOB, IPUMHUMAEMBIX OKHCJIHUTE-
JeM. ‘

Ecnu aieMeHT MMeeT CBOI0O HAMBHICIIYIO CTEI€Hb OKHUCJIe-
HMA, TO OH MOXeT OGBITH TOJBKO OKHCJIWTelIeM, HAIpUMep
B HN*50, a3oT B cocToaruu +5 MOXKeET GBITH TOIBKO OKHCIIH-
TeJIeM ¥ IPUHUMATD 3JI€KTPOHHI,

TOMBPKO BOCCTAHOBHTEJEM MOKET GLITH 3JIEMEHT, HaXO/LA-
IMUACA B HU3MIEH CTeNeHU OKHCJIeHuA, Hampumep B N“*H3
a30T B COCTOSAHUM —3 MOXKET OTAABATH JIEKTPOHHI, T. €. AB-
JIsieTCA BOcCTaHOBUTegeM. COOTBETCTBYIOI[ME IPUMEPHI —
224,225 u . n.

Onuaxo ammuak NH; dopmanbHO MOMeT OHITH M OKHC-
aureneMm (nmpumepsl 227, 228 u T. A.) 3a CUET .aTOMOB BOJO-
poza. ,

ITo OKMCINTENIBHO-BOCCTAHOBUTENBLHLIM CBOMCTBAM Bellle-
CTBA MOJKHO pas3feJuTh HA TpH rpynnsl: 1) OKHCIHTENH;
2) BoccTaHOBMTENN; 3) OKUCIUTEN-BOCCTAHOBUTEJIH.

OKnumTenn — akuenTopbl 31eKTPOHOB

1. Oxucaurenu, MIPOABJAIONINE OKUCIUTEIbHbIE CBOMCT-
Ba IIPH NOBLIIIIEHHOM MJIM OUYeHb BHICOKOI TeMIieparype:

Cl,, F,, KClO4, K,FeO,, KMnO,, KNO;, K,S,04, MnO,,
NaBiO;, Na,0,, 0,, PbO,, (PbyPbV)0O,.

2. Oxucianrenu, NPOSABAAIONINE OKUCINUTENbHBIE CBOMCT-
Ba B KHCJIOTHO# cpee (BemecTBa PACIIOJOXKEHBI II0 YMEHb-
MIEHUI0 OKUCJIUTEJbHOM crroco6HOCTH):

F,, Na,0,, NiO(OH), (PbIPb'V)0,, O3, K,S,05, K, FeO,,
NaBiO;, CoO(OH), H,0,, KMnO,, KBrO; PbO,, Cl,,
K,Cr,0;, MnO,, O,, KNO,, KIO3, Br2, HNO (Konu ), I,
H,SO,(xoxnm,.), H+(pa36 ).

3. OKucauTeN N, IPOABIAIONINE OKUCIUTEIbHBIE CBOMUCT-
Ba B I[EJIOYHOH cpeje:

F,, K,S,0q, Cl,05, Na,0,, Br,, Hy,0,, NaClO, NaBrO,
KMnO,, I,, O,, Pb02, (PbHPbIV)O4, K,CrO,, H,0.
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4. OxkucauTeabHbIe CBOHCTBA IPOABIAAIOT KHCJIOPOLCO-
Jepoxaliyue COegMHEeHUA TaJIOTeHOB B KMCJIOTHOM cpeje:

HCI1%10, a Takxe conu \

HC1*30,, a Taksxe conu 2 1, manpumep

HCI*50,, a rakxe conu ———= HCi“l HBr-1. KCI-1

HBr+50,, a Takxe conn 7" » HBr™, .

HCI*70,, a rakxe conu
Oznnaxo 2HI*50;, a Taxsxe conu +10e —> I9.

5. OxkucauTeIbHBIE CBOMCTBA MPOABISET a30THAA KHUCJO-
Ta.

Pagzbasrennaa HNO, pogyxTer HNO3'R0HneHTpHpOBaH_Haa

Ouens pasb. (2—3%) NH,, NH}
Na, Al, Ca, Mg, Zn —>

Cpen. pas6., akT. MeT. N,0, N,
K, Ca, Mg, Zn, Al —

Cpex. axr. mer. Fe, Cr, | NO,, NO, N,0

Ni, Bi —>
Pb, Cu, Hg, Ag —> NO
| NO «— Ca, Mg, Zn,
(HNO; — 30%)
NO, «—S§,C,P, I, B, Sb, Sn,

Pb, Cu, Hg, Ag (Al, t)

He pearupyior Ha xoxoze: Al, Cr, Ni, Fe.
ITaccusupyores: Au, Pt, Os, Ir.

6. OxucianuTeabHBIE CBOMCTBA IpOoABJIAET a30THCTasA KHUC-
JIOTa, a TaKyKe HATPUTHI U HUTPATHRI:

2H* + (N*30,)" — N*20 (Bcerga) + H,0,
ro NH,NO, —— N$1 + 2H,0,
+ axr. met. (Zn) —> (N*30,)".

7. OkucnuTeIbHBIE CBOMCTBA IPOABIAeT oKcun cephl (IV)
SO,: '
' SO, + cunbusLi Boc. —> 80|,
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8. OkuciauTenbHbIE CBOMCTBA MPOABJSAET KOHIEHTPUPO-
BaHHAs cepHas KHUCIOTa:

+ mamoakTuBHEIE MeT.: Cu, Sb... — SO,
H,SO,(xoumn.) + C, P, S (memeranner) — SO,
§+ akT. meT. (Mn, Zn) — S|
+ akrt. meT. (Mn, Zn, K...) — H,S
MOTYT 00pa30oBaThCS OAHOBPEMEHHO B PA3HBIX COOTHOIIEHHU-
AX.
9. OKucanTeIbHBbIE CBOMCTBA NPOSBJIAET IIEPOKCUL BOMAO-
poza:
+ 2H* + 2é — 2H,0
H,0, <7 | 96— 200

BocctaHoBUTENU — AOHOPbLI 3MIEKTPOHOB

1. BemecTBa, NIPOSABIAKIIME BOCCTAHOBUTEJNbHBIE CBOM-
CTBa IIpYW TOBHIIIEHHOH WJIM O4eHbL BBICOKOM TeMIiieparype,
HaIpUMeP NpY CIIaBJIeHUYN TBEDPABIX BEIeCTB:

Al, C(xoxc), CO, Ca, H,, K, Mg, Na, S, Si, Se.

2. BoccTaHOBUTENIW B KHUCJIOTHOM cpese (BeiecTBa pacIo-
JIOKEHBI B MOPAJKE YMEHbIIEHUA BOCCTAHOBUTEJIBLHOM CIO-
cobHOCTH):

Ca, Na, Mg, CaH,, H(aTromapsnsrit), (NH;OH)CI, Al, Zn,
H,P0,, H,C,0,, H;PO;, (N,H;)Cl, Na,SO;, H,, TiCl,
H[SnCl;], H,S, SO,, C,H,OH, H,0,, KI, FeSO,, KNO,,
HCl(koH.).

3. BoccTaHOBUTENHN B ILEJIOUHOM cpefe:

NH,OH(xoxn.), Ca, H(aromapusrit), Mg, Li[AIH,], Al,
CaH,, Na(PH,0,), SO,, Nay(PHO;), Zn, N,H,(xonn.),
Na[Sn(OH),], Na,SO,4, H,, Na,S.

4. BoccTaHOBUTEbHBIE CBOMCTBA THOCYIb(DAT-HOHA:

Ha BOBAYXE, H. C.~—_
K. C. — 805 + 89|

+ cuiIbHBINA oxHCANTENs —> 280%~
+ I, —> 8,0%" (TeTpaTHOHAT-MOH)

S,0%”
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5. BoccTaHoBUTeIbHEIE CBOMCTBA HIPOABJAIOT COEAUHE-
HUS HEMETAJLIIOB. '

Bunapubie YBenuuuBaeTcs BOCCTAHOBUTEIHHAA
COeHHECHNS aKTHBHOCTH
7
Bogopozxusie H,S, H,Se, H,Te
coeaVHeHUA HeMe-
TAJLIOB

Tanoresosogopoxn- | HCIl, HBr, HI
Hble KUCJIOTHI

Tuapuge: LiH, NaH, KH, RbH
Cysnnbnas: Li,S, Na,S, K,S, Rb,S
Hurpuas: LisN, NagN, KN, Rb;N
Dochuast LizP, NagP, K P, Rb,P
T'anorerunst NaF, NaCl, NaBr, Nal

Ananoruyso — GOPHUALI, CeJIEHUABI, TEJIYPHALLI, APCEHN-
Ibl, CHIAIMEL. '

OTpunaTes bHO 3apAKeHHBIe HOHBI MOTYT OKHMCIATHCA KO
HYJIA AIN NOJOKUTEeJbHON BbICUIEH CTeIeHH OKUCICHNA:

2N~3 — 6¢ —> N9, npumep 224;
N-3 - 8¢ — N*5 npumep 846.
6. BoccTranoBuTeIbHBIE CBOMCTBA HEKOTOPHIX HEMETAJLIOB.

HeMeTanisl HpPOABASAIOT BOCCTAHOBHUTENLHBIE CBOMWCTBA
[IPY HATPEBAHUM WIH [IPU 0Y€HDb BLICOKMX TeMIIepaTypax:

C (yrous, KOKc, t) — 2¢ (—4¢€) — CO (002) oOpazyioresa

Si ~- 4¢é (. c., t) —> Si0%~ BerecTsa ¢

P - 5é (1. c. mnu K. c., t) —> HgPO, KOBaJICHTHOMU,

H, — 2¢ — H,0 nan OH- PEsxe C MOH-
HOM CBA3BIO.

7. BoccTaHOBHTEIBHBIE CBOIICTBA HEKOTOPHIX METAJLIOB:
Zn — 2& —» Zn0%", (Na,Zn0, mu Na,[Zn(OH),]); npu-
mep 1018;
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Al - 36 =5 [Al(OH),] , Na[AI(OH),]; npumep 1024;
Pb - 26 =5 [Pb(OH),;]*", K[Pb(OH),]; mpumep 1016;
K —-1le —> K'; npumep 216 u gp.
8. BoccranoBuTebHBIE CROMCTBA IEPOKCHIA BOLOPOAA.
H,0, — 26 —> 0,1 + 2H",
H,0, + 20H™ - 2¢ —> 0,1 + 2H,0 (BoccTaHOBHTEIbHBIH
pacman).
9. B opranuuecKux COeIUHEHUAX B DALY
ankaH < alKeH < aJKUH < CIIUPT < aabaerup <
< xap6oHoBasa Kucjora < oxkcup yruepozaa (1I)
MOBRINIaeTCA C. 0. yriepoja, YMeHbHIAETCA CIOCOOHOCTH
K OKMCJIEHUIO.

OxMcnuTenn-soccTaHoBUTENnUu

Hexkoropble BelllecTBa, KOTOPbie B COCTaBE KMMEIOT 3Jje-
MEHTEHI C IIPOMEXXYTOYHOM CTeIIeHbIO OKUCIEHNUS, MOTYT IIPO-
ABJIATD KaK OKHUCJIHUTEJIbHBIE, TAK W BOCCTAHOBUTEJHHBIE
cBoiicTBa. Hanpumep, B peakiuu, ypaBHEeHIE KOTOPOH

4é

R
H,S40, + 2H,S2 = 38° + 3H,0,

H,SO; — orwucnauresns, Tak KaKk CEPOBOAOPOL, TAe C. 0. CEpPhI
—2, MOsKeT ObITH TOJBKO BOCCTaHOBITEIEeM. 11pyu B3anMozeil-
CTBUH CepHHUCTOH KucaoThl ¢ kucaopogom Hy,SO; — Boccra-
HOBHUTEJb, TAK KAK KHCJIOPO] CHIbHBIN OKHUCIUTENb:

46

3
2H,S+0, + 09 = 2H,S0,.

Cpeza, B KOTOPOH WMAeT XWUMHUUYECKAA pPeaKIud, TaKKe
BAUSAET Ha OKHCJIUTEJILHO-BOCCTAHOBUTENBHEIE CBOMCTBA Be-
mecrB. Hanpumep, B peaxinuu, ypaBHeHUe KOTOPOH

npu pH = 1,0 nmepokcua Bogoposa — OKUCIUTEND, 4 B Peak-
UK, YPaBHEHHE KOTOPOIi:

2HIO, + 5H,0, — I, + 6H,0 + 50,,

npu pH = 2,0 nepoxcus Bogopoza — BOCCTAHOBUTEJIb.
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Manranar kamua K,;MnO4 u okcup maprasna (IV) MnO,
IPOABJIAIOT OKUCIUTEJIbHBIE CBONCTBA TONBKO B KUCIOTHOM
cpeze:

Mn*60% + 8H* + 4¢ —> Mn?2* + 4H,0;
MnO, + 4H* + 2¢ —> Mn?* + 2H,0.

Ilepmanranar Kanusa KMnO, IposBiseT OKACIUTEIbHEIE
cBoOMicTBA B JII060# cpene:

MnOj + 8H' + 5¢ — Mn?* + 4H,0 (x. c.);

MnOj + 1€ —> MnO3%" (1. c.);

MnOj; + 2H,0 + 3¢ —> MnO, + 40H" (1. c., ciaboxucias
# ciaboIresiouHas cpega).

Cuiia okucanTesieid yBeJIMYUBAETCA B KHUCJIOTHOM cpepe,
a BOCCTAHOBUTeJIEll — B ILEJIOYHOM Cpefe.

Knaccmdukauma okMamteribHO -BOCCTaHOBUTENbHbIX
peakuumm

PasnnuaioT Tpu THIIA OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii: MeXMOJIeKyIApHbIe, BHYTPUMOJIEKYIAPHbIE B pe-
AKIINYU JVCIIPOIOPIMOHUPOBAHNA (BHYTPUMOJIEKYIAPHOE ca-
MOOKMCJIEHVEe — CaMOBOCCTAHOBJIEHHE), HJIK JUCMYTAI[1H.

K mexmonexkynapaeiMm OBP oTHOcsTCA Te, B KOTOPBIX
OKMCJIUTEJH U BOCCTAHOBUTEJIb HAXOAATCA B PA3HBIX BEIIlECT-
Bax:

2N-3H, + 3Cu*20 = 3Cu® + N1 + 3H,0.
K aTOMy TUIy OTHOCAT M PEAKIINU KOHMYTaI[H:
2H,S2 + H,S04 = 3H,0 + 380
(v oOpasoBaBmIeiicsi cephl CTelleHb OKUCJIEHUA CTajaa IIpoMe-
JKYTOYHOI).
K BryrpumosexkyaapaeiM OBP orHOCATCA Te, B KOTOPBIX

OKHCJINTEeJIb 1 BOCCTAHOBUTEJNb HAXOAATCA B OTHOM U TOM Xe
BellecTBe:

N-3H,N*30, = N§ + 2H,0,
KCI+5052 = 2KCI! + 3091,

K peaxknuam [uCHPOMOPUMOHUPOBAHUA (JMCMYTAINN)
orHocAT Te OBP, rae B O4HOM U TOM XK€ BEILECTBE COAEPIKUT-
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Csl DJIEMEHT C IIPOMEIKYTOUHOM CTEIeHBI0 OKUCIEHUA, HCIIOI-
HSAIOIHUIA POJb U OKMUCINTENs, ¥ BOCCTAHOBUTENA OJHOBDE-
meHnHo: 4KC1*50, = 3KC1*70, + KCI-!

Cl*5 — 2¢ — CI*7, CI*5 — BoCCTAHOBUTEND;
Cl*5 + 6 —> Cl 1, Clt5 — oxwmcauTenas.

YacTb XJioOpa CO CTeIleHbIO OKHCJIEHUA +5 oKmciasAercHd,
Apyraa BOCCTaHaBJINBaeTCA.

CunbHble U cnabble 3NeKTPONUTLI

H3BeCTHO, YTO CHUJIbHBIE YJIEKTPOAUTHI — KMCJIOTHL, IIe-
Jloun, conu (CM. HMKE) — B BOAHBIX PACTBOPax HOJHOCTHIO
OUCCOLMUPYIOT HA HOHBI, II0O9TOMY B HMOHHBIX YpaBHEHUAX,
a TaKJKe B IOJypeaKIMAX UX 3alMChIBAIOT B BH/e UOHOB.

IIpumepsbl cunbHBLX INEKMPOLUNOE:

« xucaorel: HCIO,, HCIO;, HNO,;, H,SO,, H,Se0O,, HCI,
HBr, HI, HBrO;, HBrO,, HIO;, HIO,, HNCS, HMnO,,
H,Cr,0,, HyPO,;

"o mesoun: LiOH, NaOH, KOH, RbOH, Sr(OH),, Ba(OH),,
Ca(OH),;

» COJIM — TIOYTH BCe.

CnaOnle 9JIEKTPOJUTHI B BOAHBLIX pacTBOpax He IOJHO-
CTBHI0O OUCCOIUUPYIOT HA HOHBI. B MOHHBIX yYpDaBHEHUSAX, a
TaKKe B MOJypeaKnusax (GopMyJsbl cnabblX 3JeKTDPOJIUTOB,
OKCHJIOB, BEILECTE B TBEPAOM ¥ ra3000pPa3sHOM COCTOSHUM 3a-
MUCBLIBAIOTCS B MOJIEKYJIAPHOM BUJE.

ITpumepwvi crabvix aneKkmponumos:

« kucaorsr: HC1O0,, HC10, HNO,, H,SO,, H,CO3, H,Si0;,,
H,PO,, H,PO;, HPO,, HBO3, HIO4, HIO, H,S, HCN, HF,
HBrO, CH;COOH u mouTyu Bce opraHnyYecKHe KUCJIOTHI;

«ocHoBaHusa: Fe(OH),, Fe(OH);, Cu(OH),, NH,OH,
Al(OH);, Zn(OH),, Cr(OH),, Bce ampoTepHbIe rHAPOKCHIEI;

« Boma H,0.



YacTtb il
MeTtop, anekTpoHHoro 6anaHca

MpaBuna oopmnerms ypasHeHun OBP
METOIOM 3/1eKTPOHHOro banaHca

NMPUMEP 1. PaccraBbTe K0o3(p(MOUIIUNEHTHEI B Peaxkliii, cXeMa
roropoii Al + C — Al,C,, MmeTonOM 2/1eKTPOHHOTO GasaHca.

1. OnpenensiorT saeMeHThI, U3MEHSAIOIIAE CTEIEHb OKMC-
JIGHUS:

Al® + CO — AIJ3C34.

1-ii sapuanm ogopmrenus 3B.

Pacuer BegyT Ha OAUH aTOM AJTIOMUHUA U OJUH aTOM yr-
Jepoja.

2. CocTaBJIsIOT CXEMBI OKHCJIEHUSA U BOCCTAHOBICHHU .

Al® —> Al*3, nmpomecc oxkucaenus — cxema 1.

C0 —> C*4, npomecc BoccTaHOBJIEHHA — cXeMa 2.

3. YpaBHUBAIOT 3apAALL. _

B neBoit uactu cxemsl I 3apaxn paeeH 0, B mpasoit — +3,
cJIeIOBATEJILHO, M3 JieBOi YacTu oTHHMAIOT 3¢ (0 — (—3) = +3).

B cxeme II B s1eBoit uacTu sapas paseH 0, B mpaBoit — (—4),
II03TOMY B JIEBYIO YacTh cXeMul AobaBisaioT 4€ (0 + (—4) = —4).

1A19 - 3¢ — 1A1%3,
1C0+4¢ — 1C4.

(KoadbduumenT 1 nepexg Al n C mocrasneH AnsA Harasj-
HOCTH, OOLIYHO €0 He 3aIMChIBAIOT.)

4. KonmuuecTBO OTAAHHBIX M NPHHATHIX 3JIEKTPOHOB BCEr-
Ia OJMHAKOBO, II03TOMY, 4TO0H! cOaIaHCHUPOBATH, YPABHATH
HuX, yucaa 3 u 4, Ha3bIBaeMble MHOMKHTENAMH, BEIHOCAT 38
BEePTHUKAJbHYIO UYEPTY, OIPEABAPUTEILHO IOMEHAB HX MECTa-
MH:

Cxemal: 4|1A1°-3¢—> 1Al"3 — wupci0 OTHAHHBIX
9JIEKTPOHOB: 4+ 3¢ = 12¢.
Cxemall: 3| 1C°+ 46— 1C* — wupmcao OPHHATHIX

3JIeKTPOHOB: 3 - 4¢ = 12e.
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5. Onpegensior crexuoMeTpuyecKyie KOaQGUIMeHTHI, KO-
Topble OyAyT CTOATH mepen GOpMyJIaMH BEIECTB B MOJEKY-
JAPHOM YpaBHEHHH. :

IoacuureiBaoT yncao atoMoB Al®, Ana 5TOoro MHOXKHUTEND
4 ymHOXal0T Ha K03(dHIUEHT, KOTOPH cToUT nepen Al°,
T. e. Ha equEnNy: 4« 1A10 = 4Al0, Jra 3anucek MoKaspIBaeT,
4YTO B PEaKMHIO BCTYIAIOT 4 aTOMA ATIOMUHHSA.

Teneps MHOXKHATEIbL 4 YMHOXKAIOT HA KOIPPUIIMEHT, CTOA-
muii mepex Al*3, 1. e. Ha eguHHULy: 4 + 1A13 = 4A1*3. Dra 3a-
NHCh NOKAa3HIBaeT, YTO B pe3yjabTaTe peakinuu obpasyercs
4A1*3 B cocrase Al}3C34.

Takue ke AelCTBUA MTPOU3BOAATCH U B cxeme II: 3-1C0 =
=3C% 3-1C*=3C* Bcocrase Al}3C;*.

Hrorosoe monexynsapHoe ypasaerue: 4A1° + 3C0 = Al}3C;4.

2-it eapuanm opopmaenus Ib.

37ech pacueT BEeAYT ¢ YUETOM TOT'O, UTO B KapOHae ajoMu-
nua Al,C, 4 aroma Al u 3 aroma yraepoma: Al® —> 4A1%3;
C0—> 3C4,

B aToM ciyuae ciexyeT ypaBHATH YHCJIO ATOMOB aJIIOMH-
HHA U yriiepoga B cxeMax 9B, a moToM u 3apAAbI:

1| 12 | 4A19-12¢ —> 4A1*® — 4ucaO OTHAHHBIX JJEKT-
posor 1-+12¢ = 12e.
112 {3C%+ 126 —> 3C* — YHCJIO OPUHATHIX 3JIeKT-

pouos 1-+12¢ = 12e.

MuoxxkuTrenn cokparuiauch Ha 12. Urobsr HaiiTn Koaddu-
IMEHT, KOTOPBIil 6yAeT CTOATH B MOJIEKYJAADHOM yDaBHEHHH
nepex Al°, ymuoxaloT MEOKHUTEIb 1 Ha KO3(DUIUEHT, CTOM-
muit mepen Al® B cxeme I, T. e. Ha geThipe: 1-+4Al° = 4Al9,
mocne crpeaxu: 1+4A1Y3 = 4A1Y3. Taxue ke AeiicrBus
npon3soaAaTca u B cxeme II: 1-3C0 = 3CO% 1-3C4 = 3C4;
4A1° + 3C0 = AlJ3C34.

NPUMEP 2. PaccraBbTe KOa(h(pUIHEHTH B YPABHEHHH pPeak-
oM, cxema koropoit HNO; + I, — HIO; + NO + H,0, me-
TOMIOM 3JIEKTPOHHOI'0 OajiaHCa.

1. OnpenensAioT 3/ieMeHTH, MEHAIOITHE CTeIeHb OKUCIIEHUA:
HN*50, + I3 —> HI*304 + N*20 + H,0.
2. CocrasndaoT cxembi 9B: N3 — N+2; [ — 2I*5,
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Ecnau monexkyna aByxaToMHa, Kak I,, To B cxeme ee 3anu-
CBHIBAIOT B MOJIEKYJIAPHOM BuAe — L.

3. YpaBHuUBaAWOT 3apaael. B cxeme I, B J1eBoii yacTu 3apm[
paBeH +5, B mpaBoii — +2, IO3TOMY B JIEBYIO YaCThL AO0ABJIA-
1oT 3¢. B cxeme Il B neBoit uactu 3apazg 0, s mpasoir — +10,
IIO3TOMY M3 JIeBO# uacTu oTHHMaeTcs 10e.

10 | IN*3 + 86 —> IN*2
3 | 119~ 106 —> 2I+5

-9b nokasaeiBaeT, 4To A0 peakuuu 66110 10+ IN*'5 = 10N+5
B cocraBe 10HNO; u o6pasosaocs 10 - IN*2 = 10N*2 (10NO);
BCTYIIIJIX B pearkmuio 3 * 2 (gBa aToma muoza) = 6 aToMOB, UK
3+ 11, = 31, (Tpu mozaekyin noza). Ilocie peaxkmum ob6paso-
Bajock 3« 215 = 613 (6HIO,).
4. PaccraBiasdioT HalileHHbIe KO03(MD(QUIIMEHThl B YpaBHe-
HUU:

10HNO, + 31, —> 6HIO, + 10NO + 2H,0.

MPUMEP 3. PaccraBbTe K03(hDUIIMEHTHI B YPABHEHHUHT PeakK-
nuu, cxema xKoropoit Fef830, + Al — Al330, + Fe?, mero-
JIOM 3JIEKTPOHHOTO 6aJ1cha.

Kakx BUgHO M3 mpuMepa, CTENEHb OKHCJIEHUA Y Kelesa
IpobHasA.

1-it eapuarnm ogpopmaenus IB.

8 | 1A19-36 —> 1A1T3
3 | 3Fe*®/3 + 82 —> 3Fe?

B neBoit yactu cxemsl II 9B zapax +8 (3 + (+8/3)), cupasa 0,
II03TOMY B JIEBYIO YacTh nobaBisaior 8¢ (+8 + (—8) = 0). Te-
nepb 3apAAbl COpaBa M cleBa oAWHaKOBbL. KoaddumueHTs:
8+ 1Al1° = 8AI°, nocse crpenku — 8« 1AlT3 = 8Al*3 B cocrase
4A1,0;5. B cxeme IT — 3 - 3Fe*®/3 = 9Fe*8/3 B cocrase 3Fe 0,;
nocie crpenkn — 3+ 3Fe? = 9Fef.

KosddunmeHTE B MOJEKYJIAPHOM YPABHEHUH:

3Fe;0, + 8Al = 4A1,0, + 9Fe.
2-i sapuanm ogopmarerus Ib5.

4 | 8| 2A1° - 66 —> 2A1*3
3 | 6| 3Fe®/3 + 8¢ —> 3Fe?
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PaccraHoBKa Koa(hpuineHTOB:

4+2A10 = 8Al0%; 4 -2 Al*3= 8A1"3 B cocTase 4A1,0,;

3+ 3Fe*8/3 = OFe*8/3 g cocrase 3Fe;0,; 3+ 3Fe? = 9Fe?.

MounexyaspHoe ypasaerue: 8Al + 3Fe;0, = 4A1,0, + 9Fe’.

NPUMEP 4. PaccTaBnTe KO3 PUIIMEHTHI B YPABHEHUHU PEaK-
num, cxema Koropoit N-3H,CI*70, —— N9 + 09 + HCI"! + H,0,
METOZOM 3JIEKTPOHHOTO Oajanca.

IIpu paccranoBke K03 (GUIMEHTOB B YpaBHEHUU HeoOXO-
IUMO ydecTh TOT ()aKT, UTO YMCJIO aTOMOB a30Ta U XJIOpa B
NH,ClO, oguHaxoBo. 9TO O3HAYAET, UTO KOIPDUIIMEHTHI Tie-
pex NH,ClO, u nepen HCI gosskHbI GBITH OZMHAKOBBIMHE.

8 | 202 -4¢—> 0)
8 | 2N-3 — 66 —> N}
10 | C1*7"+ 8¢ —> Cl1!
8+ 2N3 = 16N3 — B jIeBOii yacTK ypaBHEHUs, TOT/A B IIpa-
Boi#1 uactu nepeng HCI ciexyer ctaButh KoahdunuesT 16.
1-i2 sapuanm.
16NH,CIO, = 8N, + 200, + 24H,0 + 16HCI.

Ilocne coxpalmeHnsa Ko3(pHUIHEHTOR:

4NH,CIO, = 2N, + 50, + 6H,0 + 4HCL.
2-it eapuanm. B xauecTBe Koa(hdHUIMEHETa MOXKHO BOC-
MMOJb30BaThCA MHOXKHUTEIeM 10:
10NH,CIO, = 5N, + 12,50, + 15H,0 + 10HCl
U pajiee:
20NH,CIO, = 10N, + 250, + 30H,0 + 20HCI.
ITocae coxpanieHna KOapHUIIEeHTOB:
4NH,CIO, = 2N, + 50, + 6H,0 + 4HCI.
Kucyiopos ypaBHHBAIOT B IIOCJENHION Ouepe]b, TaK Kak

ToJIbKO HacTb ero us NH,ClO, nepexonur B O,, a Apyrasa —
6e3 u3MeHeHHA C. 0. nepexoaut B H,0.

3-it eapuanm. Tax rkax xucnopos us NH,CIO, oxucms-
eTcsA He HMOJHOCTHIO, KO3(M(UIIMEeHTH MOXHO IOA00paTh Me-
Tomom 9B, cuuTas, YTO peaKIud MPOTEeKaeT ClIpaBa HaJeBo:

N-3H,CI*"0;2 «— N§ + 0% + HCI"1 + H,0.

10e
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Cxemni 3B:

16 | 0 + 46 —> 202 105 ~— TPHHATO BCETO JICKTPOHOB:
16 | N9+ 66— 2N3[""°  16-4+16-6 = 160¢.
10 | 2C1"1 - 16 — 2CI*Y — oTRaHO BCETO 3NEKTPOHOB:

10-16 = 160e.
C yueToM paBeHCTBa YHMCJIa aTOMOB a30Ta M XJIopa nmoA0H-
paoTca Ko HMeRTH
O%+ 4e —> 2072 25 |5
NY+ 6e—> 2N3 102
2C1I'1-166—>2CI*7 [ 10 | 2
MHuoxuTess 25 noa6uparOT TaKUM 06pa3oM, YTOORI 00mas
CcyMMa HPHHATHIX 3JIEKTPOHOB pasBHANachk 160 — (10-6é =
= 60e; 160e — 60 = 100¢; 100¢ : 4¢ = 25). Ilocne coxpanie-
HHS BCeX MHOKHTeNeH, K03dPHUIHEeHTHI MTePeHOCATCA COOT-
BETCTBEHHO B MOJIEKYJISIPHOE YPaBHEeHHE:

4NH,CIO, = 2N, + 50, + 4HCI + 6H,0.

C npuobpeTeHNeM HABHIKOB YPABHMBAHUSA YPABHEHHN Me-
TogoM OB Mo)xkHO yumpoctuTh odopmjerme IB m coorBer-
CTBEHHO TIpPOIleCC PacCTAaHOBKH KoadpdummenToB. IlomAEnMm,
uyto B OB umMciia, TOKaspIBalOIAEe KOJIAYECTBA OTAAHHBLIX M
OPHHATHIX 3JIEKTPOHOB, CTAHOBATCA MHOMKHTEAMH, 4 TIOTOM
KoappunuenTamMu. MHOKHATENs BOCCTAHOBATENA CTAHOBHT-
cs1 KO ONIInenTOM AN OKUCIUTENA i B yPABHECHUH CTABUT-
cd Iepe]; HAM, 8 MHOYKHTEIh OKACIHATENA CTAHOBATCA K03d)-
(bunueHTOM AJIA BOCCTRHOBUTENA.

Hampumep, uT006BHl YpaBHATH ONEPATHBHO YypaBHEHHE
Al% + C° —> Al}3C3%, B yMe onpefiesiieM KOJXMIECTBA OTAA-
BaeMbIX U NpHOOpeTaeMEBIX 9JIEKTPOHOR, OHM PABHEI COOTBET-
CTBEHHO 3 ¥ 4, 4T0 MOKHO 0()OPMUTH CIIEAYION{AM 00pasoMm:

3¢
4A1° + 3C% = Al}3C34.
t
4é
Jpyroit npumep:
26
3
3H,0;! + 2KMn*70, = 2Mn*40, + 309 + 2KOH + 2H,0.
-
3¢
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Cxembl OBP (ycnosua 3apay)!
I'anoreubl n uxX coeanHeHnA
1%, Cl, + 03— ClO,
2. Cl, + H, —> HCl
3. Cl, + F,— CIF
4, Cl, + KBr —> Br, + KCl
5. Cl, + KI + H,0 — HCI + K10,
6. Cl, + AgClO, — AgCl + ClO,! + O,t
7*. Cl, + S —> 8,Cl,
8. Cl, + H,S + H,0 — H,80, + HCl
9+, Cl, + SO, — SCL,0,
10. Cl, + SO, + H,0 — HCl + H,S0,
11*. Cl, + NO —> NOCI
12*, Cl, + NH,Cl — CL,N + HCl
13*, Cl, + NH,(x) —> NH,Cl + CL,N
14*. Cl, + NH, —> N,1 + NH,Cl
15. Cl, + AgNO; —> AgCl + N,0,1 + 0,1
16. Cl, + PH, —> PCl, + HCI
17. Cl, + As + H,0 — H,AsO, + HC1
18%, Cl, + CO —> CCL,0
19. Cl, + CaC, —> CaCl, + CCl,
20. Cl, + Al,C; — AICl, + CCl,
21. Cl, + SiC —> SiCl, + C
22. Cl, + KOH(xox.) —> KC1O + KCl + H,0
23. Cl, + KOH(rop.) — KClO; + KCI + H,0
24. Cl, + Ca(OH), — CaCl, + Ca(Cl0), + H,0
25. Cl, + H,0, —> HCl + 0,1 + H,0
26. Cl, + H,0(map) + C(xoxc) —> CO, + HCl
27. Cl, + H,0 —> HCl + HCIO
28. Cl, + H,0 —> HCl + O,1(ua csery)
29. Cl, + K,;Mn0, — KMnO, + KCl
30. Cl, + K,[Fe(CN)s] — K,[Fe(CN),] + KCl

1 Pemrennd 3ajia4, OTMEYEHHBIX 3Be3XOUKOMH, COAepIKaT AONOJHH-
TenbAEYI HHPOpMANHUIO.
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31*. Cl, + Fe — FeCl,

32, Cl, + Br, + H,O — HBrO; + HCl

33. Br, + HI —> I, + HBr ,

34. Br, + KCIO; —> KBrOg + Cl,t

35. Br, + P—> PBr;,

36. Br, + HgO — HgBr, + Br,0

37. Br, + NaOH(pas6.) —> NaBrO + NaBr + H,0
38. I, + Cl, + H,0 — HCl + HIO,

39. I, + HC10; — HIO; + Cl,t

40. I, + HCIO, — HIO, + Cl,?

41. I, + KBrO;, —> KIO, + Br,

42.1,+H,S —> S| + HI

43. I, + SO, + H,0 —> HI + H,S0,

44. I, + K,80,; + KOH — K80, + KI + H,0

45. I, + HNOgy(pas6.) — HIO,; + NO1 + H,0

46. I, + P—> P,

47. I, + P + H,0 — H,PO, + HI

48. I(nognas soga) + H,O + PH; — HI + H(PH,0,)
49. I, + NaAsQ, + Na,CO3 + H,0 —> NaH,AsO, + Nal + CO,1
50. I(t) + Hy0(30%) —> HIO; + H,0

51. I, + NaOH(rop.) — Nal + NalO, + H,0

52. I, + Al— All,

- 53.F,+S—> SF,

54*. F, + N, —> NF,

55. F, + Si —> SiF,

56. F, + 8i0, — SiF, + 0,1

57. F; + NaOH — NaF + OF,! + H,0

58. F, + H,O — HF + 0,1

59. HCI + O, —> Cl,1 + H,0

60*. HC]1 + KMnO, — Cl,! + KCl + MnCl, + H,0
61. HClL + Cr + O, (ua Boaayxe) — CrCl; + H,0
62. HCl(xonn.) + K;MnO, — Cl, + KC1 + MnCl, + H,0
63. HCl(pas6.) + Ca —> CaCl, + H,}

64. HCl(pas6.) + CaH, — CaCl, + H,!

65. FeCl, + H, — HCI + Fe (oco6o uucroe Fe)



66%. FeCl, + Cl, + H,0 —> FeO(OH)| + HCl
67+, FeCl, + O,(8031.) — Fe,0, + Cl,!

68.

FeCl, + H, — FeCl, + HCl

69. CaCl, + H, — CaH, + HCl

70.

CuCl, + Al —> AICl; + Cu

71. NH,Cl + KNO; —> N,01 + H,0 + KCl

72.
73.

NH,Cl(xorm.) + Mg — H,1 + MgCl, + NH,1
NaClO —— NaClO, + NaCl

74*%, KC10; — KCl + O,

75.
76.
717.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.

KCl0, + Al —> Al,04 + KC1

KClO4(t) + HCl(xorn.) —> KCI + Cl,1 + H,O

KClO4(T) + H,80,(xorn.) — ClO,1 + KClO, + KHSO, + H,0
KCIOgz + S —> KCl + SO,

KCIO; + P(kpacu.) — KCl + P,0; (anamoru4uso ¢ HCIO,)
KClO,4 + CaH, — CaO + H,0 + KCl

HCIO, —> ClO,1 + 0,1 + H,0

KClO, — KCl1 + O,

NaClO, — NaCl + NaClO,

Ca(Cl0), + H,0, — CaCl, + H,0 + O,1

HCI0 + HI — 1| + HC1+ H,0

Cl,0 —> ClO, + Cly1

C10, — Cl,! + 0,1 (B3pEIB)
Cl0, + KOH —> KCIO, + KCIO, + H,0

89*. C10, + 0, — Cl,0; + O,

90.
91.
92.
93.
94.
95.
96.
97.
98.
99,

Cl0, + H,0, —> HCIO, + 0,1

C1,0, + KOH — KCIO, + KCIO, + H,0

C1,0, — Cl, + 0,

HI + 0, —>1,| + H,0

HI + H,80, —> S| + L,| + H,0

HI + NO, —> NO? + L,| + H,0

Nal + NalO, + H,80, — Na,S0, + I,| + H,0

HI + HNO,(60% ) — HIO; + NO,1 + H,0

HI + FeCl, — FeCl, + L,} + HCI

KI(t) + H,S0,(korm.) —> L,| + H,S1 + K,S0, + H,0
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100.
101.
102.
103.
104.

KI + K;[Fe(CN)g] —> I,| + K [Fe(CN),]

KI+ 03+ H,0—>1,] + 0,1 + KOH

Loy, —1,+ 0,

1,05 + CO—> CO,1 + Ll

NaBrO; + F, + NaOH — NaF + NaBrO, + H,0

Cepa n ee coegnHeHus

105.
106.
107.
108.
109.

110.
111.

S+0,—> 80,

S + 0, + H,0 — H,S0,
S+H,—H,S

S + Al—> ALS,

S + Na—> Na,S

S+ Fe —> FeS

S + KC10; — KCl + SO,

112*. S + H,S0,(xomm.) —> 80,1 + H,0

113.

114.
115.

S + NO, —> N,! + S0,1

S + HNOy(xomn.) — H,S0, + NO,| + H,0
S + KNO, —> KNO, + S0,1

116%. S + Cr,0, —> Cr,S; + SO, 1

117.
118.

S + K,Cr,0, — Cr,0, + K,SO,
S + KMnO, — K,SO, + MnO,

119%. S + KO, — K,S0,

120.

S + Na,0, —> Na,S0, + Na,0

121*. S + NaOH(xonn.) — Na,S0,S + Na,S + H,0

122.
123.
124.
125.
126.
127.

128.
129.
130.
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SO, + HCIO, + H,0 — H,S0, + HC1

SO, + KMnO, + KOH — K,MnO, + K,SO, + H,0
SO, + KMnO, + H,0 — MnSO, + K,SO, + H,S0,
SO, + SeO, — Se + SO,

SCl,0 + Br, + H,O0 — H,SO, + HCI + HBr

a) HyS + Oy(menocr.) —> S| + H,0;

6) H,S + Oy(u36.) — SO,t + H,0

H,S + O, + Fe — FeS + H,0

H,S + 0, + Ag —> Ag,S + H,0

H,S +Zn — ZnS + Hy!-



131. H,S + S0, — S + H,0

132. H,S + H,SO,(xorn.) —> S| + 80,1 + H,0

133. H,S + H,SO,(xorn.) —> SO,1 + H,O

134*. H,S + Fe,0, —> FeS + H)O0 + S|

135. H,S + K,Cr,0; + H,S0, — S| + Cry4(80,); + K,S0, + H,0
136. H,S + KMnO, — MnO, + S| + KOH + H,0

137. H,S + FeCl; — FeCl, + FeS, + HCl

138. ZnS + 0, —> ZnSO,

139. Ca(HS), + HNO4(konmn.) —> CaSO, | + H,SO0, + NO,t + H,0
140. PbS + H,0, — PbSO, + H,0

141. MoS, + 0, —> MoO; + SO,t

142%. Cu,S + O, + CaCO; —> CuO + CaSO, + CO,

143. Cu,S + 0, — CuO + SO,1
144. Na,S + H,S0,(xomn.) —> SO,! + S| + H,0 + NaHSO,
145. Na,S + FeCl; — FeS| + S| + NaCl
146. Na,S + H,0,(xorn.) —> Na,SO, + H,0
147. Na,S + HNOy(xomm.) —> NO,1 + S| + H,0 + NaNO;
148. ALS, + HNOy(xorm.) —> Al,(SO,); + NO, 1 + H,0
149. ALS; + 0, —> Al,0, + SO,1 :
150. FeS + H,SO (xonn,. ) + HNO(konm. ) —>

—> Fe,(S0,); + NO,1 + H,0

151%. FeS, + H,S0,(xomm. ) — Fe,(SO,); + SO,1 + H,0
152. FeS, + HNO,(xomxn.) —> Fe(NO,), + H,S0, + NO,t + H,0
153%. FeS, + 0, —> S0,1 + Fe,0, (06:xur)

154. FeS + 0, —> Fe,0; + SO,1

155. H,S0,(xox1n.) + Cu —> CuSO, + SO,1 + H,0

156. H,SO,(xonn.) + Zn — ZnSO, + H,St + H,0

157. H,S0,(xomm.) + Al — Al(S0,), + H,St + H,0

158. H,SO,(pas6.) + K —> K,SO, + S| + SO,1 + H,0
159. H,SO, + K,FeO, — Fe,(SO,); + 0,1 + H,0 + K,S0,
160. a) H,SO,(xorm.) + Fe — Fey(SO,), + SO,1 + H,0;

' 6) H,S0,(pas6.) + Fe — FeSO, + H,!

161. H,SO,(xorn.) + C —> H,0 + CO,t + SO,1
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162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.

173.
174.
175.
176.

177.
178.
179.
180.

181.
182.
183.

Na,SO, + C(xokxc) — Na,S + CO1

Na,S0, + C(xokc) + CaCO3 —> Na,CO; + CaS + CO,t
Na,SO, + H, —> Na,S + H,0

CaSO, + C(xoxc) — CaS + CO1 + CO,t

Na,SO, + Na,S + HCl —> NaCl + 8| + H,0

FeSO, + H,0 + Oy(so3n.) —> FeSO(OH)|

FeSO,(xorm,.) + CuSO, — Cul + Fey(S0,)

FeSO, + KC10; + KOH — K,FeO, + K,SO, + KCl + H,0
FeSO, + KMnO, + H,80, —> Fez(So;)3 + MnSO, + H,0 + K,S0,
FeSO, + KCIO; + H,80, — Fe,(S0O,); + KCl + H,0

FeSO, + K,Cr,0, + H,SO, —>

—> Cry(S0,); + Fey(S0,); + K,80, + H,O

FeSO, + O, + H,80, — Fe,(S0,); + H;0

CuSO, — CuO + S0,t + 0,1

Al,(SOy); —> AlL,O3 + SO, + 0,1

MnSO, + NaBiOz; + HNO; —

— HMnO, + Bi(NOy); + Na,S0, + NaNO; + H,0

Cry(S0,); + KMnO, + KOH — K,CrO, + MnO,| + K,S0, + H,0
Ti,(SO,); + KCIO; + H,O — TiSO,0 + KCl + H,S0,
Na,S0, + KIO; + Hy,80, — I,| + Na,SO, + K,SO, + H,0
Na,S0,; + K,Cr,0; + H,O0 —> Na,S0, + KOH + Cr(OH);|
Na,S0, —> Na,S + Na,S0,

K,SO; + KMnO, + KOH(xoxmu.) —> K,MnO, + K,S0, + H,0
K,S0; + Ba(Cl0), — BaSO, + K,SO, + KC1

184*, Na,SO0,S + O,(Bo3an.) —> Na,S0, + S|

185.
186.
187.

Na,S0,S + H,0, + NaOH —> Na,S0, + H,0
K,S0,S + HCl —> 80,1 + 8| + KCl + H,0
K,S0,S + KMnO, + KOH(xoru.) — K,MnO, + K,S0, + H,0

188*. K,S,04(0,) + Fe(OH), + KOH — K,S0, + FeO(OH)| + H,0

189.

K,S,04(0,) + H,S + H,0 —> H,S0, + K,S0,

190*. K,S,04(0,) + I, + KOH — K,S0, + KIO; + H,0

191.
192.
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193*, Na,S,0, + KMnO, + HNO, —

—> Na,S0, + H,S0, + Mn(NO,), + KNO, + H,0
194. KNCS + K,Cr,0, + H,80, —>

—>CO,1 + 80,1 + NO,1 + Cry(SO,), + K80, + H,0

A30T U ero coeguHeHus
195. N, + 0, —> NO
196. N, + H, —> NH,
197. N, + Mg —> Mg;N,
198. N, + C + H,0 —> CO, + NH,
199. N, + CaC, — CaCN, + C(rpadur)
200%, N,O + Ba—> N, + BaO
201. NO + Cu—> N, + Cu,0
202. NO + 0, —> NO,
203. NO+H,—> N, +H,0
204. NO + C(rpadur) —> N,1 + CO,
205. NO + P—> N, + P,0; ‘
206. NO + SO, —> S0, + N,
207. NO, + SO, — S0, + NO
208. NO, + NO —> N,0,
209. NO, + NO + H,0 —> HNO,
210. NO, + NO + KOH — KNO, + H,0
211. NO, + H,0 — HNO, + N,0,

212. NO, + H,0 — HNO, + NO1

213. NO, + 0, + H,0 —> HNO,

214. NO, + 0, + KOH —> KNO, + H,0

215. NO, + H, — NH,! + H,0

216. NO, + K —> KNO,

217. NO, + Ca—> Ca0 + Ca,N,

218. NO, + Bi — Bi(NOy); + NO1

219. NO, + Zn — Zn(NOy), + NO?

220. NO, + 0, — N,0, + 0,1

221. NO, + NaOH —> NaNO, + NaNO, + H,0
222%, NO, + Fe(OH), — Fe(NO,), + NO1 + H,0
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223*. NO, + Fel, —> Fe(NO,), + I, + NO?
224, NH, + 0, —> N, 1 + H,O (6es xar.)

NH, + 0, — NO + H,0 (xat. Pt)
225, NH, + F, —> NH,F + NF,
226, NH, + Na —> NaNH, + H,1
227+, NH, + Ca—> CaH, + Ca,N,
228. NH;, + Al— AIN + H,!
229. NH, + KO, —> KOH + N,} + H,0
230. NHj + N,O0 —> N, + H,0
231. NH, + Se0, —> Se + N1 + H,0

232. NH, + CuO —> Cu + N, + H,0

233. NH; + HyO, — N, + H,0

234. NH, + NaClO — N,H, + NaCl + H,0

235. NH + KMnO, — N,1 + MnO,| + KOH + H,0

236. NH, + KMnO, + KOH —> N, + K,MnO, + H,0

237. NH, + KMnO, + H,80, —> Ny} + MnS0, + K,SO, + H,0
238%. HN, + I, —> N, + HI

239%. NaN; + NaNO; — N, + Na,0

240. NF, + H,— N, + HF

241, NH,Cl + CuO — Cu + CuCl, + N, + H,0

242. N,H, + H,0, —> N,t + H,0

243%, NH,OH + HNO, —> N,01 + NO{ + H,0

244. NH, - H,0 + K,FeO, —> FeO(OH)| + N, + KOH + H,0
245. NH,HS + HNOy(pas6.) —> S| + NOT + NH,NO, + H,0
246. NH,HS + HNOy(xonn,) —> S| + NO,1 + NH,NO;, + H,0

247. HNO,(xorm.) + B —> B(OH), + NO, 1

248. HNO(xom1n.) + C —> CO,1 + H,0 + NO,1

249. HNO, + Se + H,0 —> H,Se0; + NO{

250. HNOg(xonu.) + P(xpacH.) — HyPO, + H,0 + NO,1
251, HNOy(komm.) + I, —> HIO, + NO,! + H,0

252, HNO(konm.) + Cu —> Cu(NOy), + NO,1 + H,0

253. HNO,(pas6.) + Cu —> Cu(NO,), + NO{ + H,0

254. HNO,(0u. pas6.) + Al —> NH,NO, + A{NO,); + H,0
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255. HNOg(pas6.) + Al —> Al(NOy); + N,O1 + H,0

256. HNO,(xom.) + Al —> AI(NOy), + NO, 1 + H,0
257. HNO,(pas6.) + Fe —> Fe(NO,); + NOt + H,0

258. HNO,(pas6.) + Ca —> N,01 + Ca(NO;), + H,0

259. HNO;(ou. pasb.) + Ca —> NH,NO; + Ca(NO,), + H,0
260. HNO, + HCl(«napckas Boaka») + Pt —> NO1 + H,[PtClg] + H,0
261. HNOy(xoru.) + Te —> TeO, + NO,! + H,0

262. HNOy(xonn.) + As —> H;AsO, + NO,1 + H,0

263. HNOg(koHw.) + FeO — Fe(NOy); + NO,1 + H,0

264. HNOy(xoum.) + (FeFe,)0, —> Fe(NO,), + NO,1 + H,O
265. HNOy(xonu.) + Fe,C — Fe(NO,), + CO,t + NO,1 + H,0
266. HNO,(xonn.) + Cu,S —> H,S0, + Cu(NO;), + NO,t + H,0
267. HNOy(xoun.) + As,S, —> H;AsO, + H,SO, + NO,! + H;0
268. HNO,(xoun.) + H,S — H,SO, + NO,{ + H,0

269*. HNOy(arim.) + Hy(HPO;) —> H;PO, + NO1T + H,0

270. HNO(ua cBery) —> NO,1 + O,1 + H,O

271. NaNO, + Cu + H,80, —> CuSO, + Na,SO, + NO,! + H,0
272. KNO, + Mg + H,0 —> NH,! + Mg(OH),| + KOH

273. KNO, + Mg + H,0 —> N,H, + Mg(OH),| + KOH

274. KNO, + Mg + H,0 —> NH,OH + Mg(OH),| + KOH

275. KNO, + NH,Cl — H,0 + KCI + N,01

276. KNO, + Al + KOH + H,0 — K[AIl(OH),] + NH,!

277. KNO, + Zn + KOH + H,0 —> K,[Zn(OH)], + NH,!

278. KNO; —> 0,1 + KNO,
279. Pb(NO,), + H,0, + NaOH — PbO,} + NaNO, + H,0

cnaaB.

280. Pb(NOj;), + KCIO + KOH — K,Pb0; + KNO; + H,0 + KCI
281. Mn(NO;), + Pb + HNO4(xox11.) —>

—> HMnO, + Pb(NOy), + H,O + NO,1
282. Hg(NO;), + H,0, + NaOH — NaNO; + 0,1 + H,0 + Hg|

283. Fe(NOy), + Al — Fe,0, + AL,O, + NO,1
284. Fe(NO,); —> NO,1 + 0,1 + Fe,0,

285. AgNO, —> NO,! + 0,1 + Ag

286. NH,NO, + Ba — BaO + BagN, + BaH,
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287. NH,NO, — N,01 + H,0
288. NH,NO, — N,{ + 0,1 + H,0

289. Pb(NO,), —> PbO + NO,1 + 0,1
290. HNO, + KMnO, + H,S0, —> HNO, + MnSO, + K,S0, + H,0
291. HNO, + HMnO, — Mn(NO,), + HNO, + H,0
292, HNO, — NO{ + NO,! + H,0
293. HNO, + O,(so3z.) —> HNO,
294. HNO, —> HNO, + NO? + H,0
295. HNO, + Cl, + H,0 —> HNO, + HCI
296. HNO, + HI —> L, | + NO1 + H,0
297. NaNO, + K,Cr,0, + H,S0, —>
— K,S0, + NaNO, + Cr,(S0,); + H,0
298. NaNO, + FeCl, + HCl —> FeCl, + NO} + NaCl + H,0
299. NaNO, —> Na,0 + N,! + 0,1
300. NaNO, + NH,Cl —> N, + NaCl + H,0

®ocdop u ero coepuHeHUs
301. P+ 0, — P,0,
302. P + O, — P,0; (menocrarox O,)
303. P + H,— PH,!
304. P+S—> P,S,
305%. P(6ex.) + P05 — P,0,
306. P, + H,0 — H,PO, + H,!

307. P(6exn.) + KOH + H,0 — PH,! + K(PH,0,)

308. P + Cl, —> PCl, ‘

309. P+S— P,S,

310. P + Ca — Ca,P,

311. P(6en.) + H,S0 (xonn.) —> Hy(PHO,) + SO,
312. P(6ex. ) + Ba(OH), + H,0 —> PH,! + Ba(PH,0,),
313. P+ KMnO, + H,0(rop.) —> MnO, + K,HPO, + KH,PO, + KOH
314. PCl, + Br, + H,0 —> H PO, + HBr + HCl

315. PCl, + 0,— PCL,0

316. PCl, + P(6ex.) — PCl,

317. PH, + 0,—> H,PO,
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318.
319.

320.
321.
322.
323.
324.
325.

P,0, + 0,—> P,0,

P,0, + AgNO, + H,0 —> Ag| + H,PO, + HNO,

P,0, + Cu(NOj), —> CuO + P,0; + NO' (Moxer 06pasos. NO,)
NayP + HNO,(xonm.) — NaH,PO, + NO,1 + H,0 + NaNOg
CagP, + Cay(PO,), —> CaO + P

CagP, + KMnO, + H,S0, — Cay(PO,), + MnSO, + K,SO, + H,0
CagP, + KMnO, + H,0 — Ca(OH), + KOH + MnO,| + P

Ca P, + Cl, + H,0 — Cay(PO,), + HCl

326+, H,PO,(pas6.) + Fe —> FeHPO,| + Fey(PO,),| + H,!

327.
328.

H,PO,(pas6.) + Mg —> Mg,(PO,), + H,1
H,(PHO,) + AgNO,; + H,0 — H PO, + Ag| + HNO,

329*, H(PH,0,) + HgCl, + H,0 — H,PO; + Hg| + HCl

Yrnepop, KPeMHUM U UX COeAVHEHUS

330.
331.
332.
333.
334.

335.
336.
337.
338.

339.
340.
341.
342.
343.
344.

345.
346.
347.
348.
349,

C+F,— CF,

C+Al—> AlC,

C + Ca — CaC,

C + Al,0;, — Al,C; + CO1

C + H,0 —> COt + H,1

C + S0, —> S + CO,1

C +NO —> COf + N,

C +NO, —> CO,1 + N,!

C + Ca0 + H,0 —> CaC0, + H,1

C + Ca0 —— CaC, + CO1
C + CuO — Cu + CO?
C +P,0,— P + CO!

C + PbO — Pb + CO,!
C + 8i0, — 8i + CO1

C + 8i0, — 8iC + CO1

C + BaSO, —> Ba$ + CO|

C + BaCO; — BaO + COt

C + (Cr,Fe)0, — Fe + Cr + CO1

C + K,Cr,0, —> Cr,0, + K,CO, + CO,1

C + CaCO, + Na,80, —> CO,1 + Na,CO, + CaS
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350. C+ KNO, — K,CO, + CO,1 + N,}

851. C + Cay(PO,), + Si0, —> CaSiO; + P + COt
352. C + Cay(PO,), —> COt +Ca,P,

353. C+ CaS0, — SO, + Ca0 + CO,!

354. C+ Na,SO, — Na,S + CO,1

355. C+S—CS,

356. C+S +KNO, —> N, + CO,1 +K,S
857. C + Cl, + Cr,0, —> CrCl, + COt
858. C + N, + BaCO; —> Ba(CN), + COt
359. C + K,C0, + NH; — KCN + H,0
360. CO + (FeFe,)0, —> Fe + CO, 1

861. CO + 0, —> CO,t

362. CO +1,0,—> CO,1 +1,

363. CO + CaO + H,0 —> CaCOj + H,1

364. CO + PdCl, + H,0 — CO,1 + HCI + Pd|
865. CO + H, —> CH,0H

366. CO + H,—> CH, + H,0

367. CO + Na,0, —> Na,CO,

368. CO, + H, —> CH,! + H,0

369. CO, + C(xoxc) —> CO

370. CO, + Mg —> C + MgO

371. CO, + Ca — CaC, + Ca0

372. HON + 0, —> CO, + H,0 + N, 1

373. BaCO, + Al —> BaO + C + AL,O,
374. BaCO, + Al —> BaO + Al,C, + ALO;,
375. Ag,CO; —> Ag + CO,1 + 0,1

376. Si+ N, — Si,N,

377. Si+ 0,—> Si0,

378. Si + MoO, — Si0, + Mo

379. Si+ Mg —> Mg,Si

380. Si + NH, —> Si,N, + H,!

381. Si + NaOH(xoxm.) — Na,Si0, + Hyt
382. Si + NaOH + H,0 —> Na,8i0, + H,1

38



383. Si+ HNOy(xonn.) + HF(xoun.) —> H,[SiF¢] + NOf + H,0
384. Si + H,O(map) — Si0, + Hy!
385. 8i + H,S — SiS, + H,!

386. SiCl, + Zn —> Si + ZnCl,

387. SiCl, + Na—> Si + NaCl

388. SiCl, + H, — Si + HCl

389. SiF, + K—> KF +8Si

390. SiH, + H,0 — Si0, + H,!

391. SiH, + O4(Bosa.) — Si0, + H,0
392. Mg,Si + HCl —> MgCl, + SiH,
393. Si0 — Si + Si0,

394. SiO, + Mg —> MgO + Si

395. SiO, + Mg — Mg,Si + MgO

396. Si0, + B— B,0, + Si

Xpom. CoepuHeHus xpoma' U MapraHua
397. Cr+ SCL,0, — CrCl; + SO,t
398. Cr,0, + O; + KOH — K,Cr0, + H,0

399. Cr,0, + NaNO, + Na,CO; ——> Na,Cr0O, + NaNO, + CO,}

400. Cr,0, + NaBrO, + H,0 + H,80, — Na,80, + H,Cr,0, + Br,
401. (Cr,Fe)O, + KOH + 0, —> K,Cr0, + Fe,0, + H,0

402*, CrO; — Cr,0, + 0,1

403. Cr(NOg); — Cr,0; + 0,1 + NO,t

404. Cry(S0,); + Br, + NaOH —> Na,CrO, + NaBr + Na,S0, + H,0
406. (Cr,Fe)0, + Na,C0O; + 0, > Fe,0, + Na,CrO, + CO,1

407*, K,Cr,0, —> Cr,0, + K,Cr0, + 0,1

408. K,Cr,0; + Fe + Hy80, — Cry(SO,), + Fey(S0,); + K,S0, + H,01
409*, K,Cr,0, + HI(xomn.) —> KT + CrTy + T, + H,0; T — Cl, Br, I
410. Nag[Cr(OH)¢] + Br, + NaOH — NaBr + Na,CrO, + H,0

411. K,Cro, + st + H,0 —> Cr(OH);| + 8| + KOH

412. (NH,),CrO, —> Cr,0, + N, + NH,! + H,0

413. CrCl, + NaBiO; + NaOH + H,0 —> Na,CrO, + B1(OH)3], + NaCl
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414. MnO, + H,80, —> MnSO, + 0,1 + H,0
415. (Mn"Mn}1)0, + Al —> AL,O, + Mn

416. Mn(OH), + O, —> MnO, + H,0
417. Mn(OH), + H,0,(konm.) —> MnO, + H,0
418. MnSO, + PbO, + HNO, —>
—> HMnO, + Pb(HSO,), + Pb(NOy), + H,0
419. MnSO, + Br, + NaOH —> MnO, | + NaBr + Na,SO, + H,0
420*. K,MnO, + H,0 —> MnO,| + KMnO, + KOH
421. HMnO, —> MnO,]| + 0,1 + H,0
422. KMnO, + MnSO, + H,0 —> MnO,] + H,S0, + K,S0,
423. KMnO, + KOH — K,MnO, + 0,1 + H,0
424. KMnO, + HCl —> Clyt + KC1 + MnCl, + H,0
425. KMnO, + K,S0, + H,S0, —> MnS0, + K,S0, + H,0
426. KMnO, + K,S0; + H,0 —> MnO,| + K,S0, + KOH
427. KMnO, + K,SO, + KOH —> K,MnO, + K,S0, + H,0
428. KMnO, + H,0, + H,;SO, —> MnSO0, + 0,1 + K,S0, + H,0
429. KMnO, + PBr, —> PBr,0 + K,MnO, #+ MnO,
430*. KMnO, + PBr; + H,0 —> Mn(H,PO,), + Br, + MnBr,| + KBr

431. KMnO, —> K,MnO, + MnO, + 0,1

Mepokcnabl, HapnepoKcabl U 030HNUADI
432. H,0, —> H,0 + 0,]
433. H,0, + Fe(OH), —> FeO(OH)| + H,0
434. H,0, + KC10, —> KCl + H,0 + 0,1
435. H,0, + KMnO, —> MnO,| + 0,1 + KOH + H,0
436. H,0, + KMnO, + H,S0, —> K,S0, + MnSO, + 0,1 + H,0
437. H,05(xonn.) + Cly(macsrm.) —> HCl + 0,1
438. H,0, + KNO, —> KNO, + H,0
439. H,0, +KI—1,+KOH
440. H,0, + Ag,0 —> Ag| + 0,1 + H,0
441. H,0, + AuCl; —> Au| + 0,1 + HCI
442. Na,0,—> Na,0 + 0,1
443. Na,0, + H,0 —> NaOH + 0,1

444. Na,0, + HCl(pas6.) —> NaCl + H,0 + O,
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445- Nazoz + Nao — Nazo

446. Na,0, + Al(mopomox) s NaAlO, + Na,0
447. Na,0, + S —> Na,S0; + Na,0

448. Na,0, + C —> Na,CO, + Na,0

449. Na,0, + CO —> Na,CO,

450. Na,0, + CO; —> 0,1 + Na,CO,

451. Na,0, + KO, + CO, — Na,CO, + K,CO; + 0,1
452. Na,0, + FeS, —> Na,S0, + Na,0 + Fe,0,
453. K,0, + H,80, + KI—> L, + K,80, + H,0
454. KO, + HCl —> H,0, + 0,1 + KCl

455. KO, + NO, —> KNO, + 0,1

456. KO, + K — K,0

457. KO, + CO, —> K,CO, + 0,1

458. KO, + H,0 —> KOH + H,0, + 0,1

459. KO, + H,0 —> KOH + 0,1

460. CsO,4 + HCl—> CsCl + Cl,1 + 0,1 + H,0

fuapuabl n OKCMABI MeTannos
461. CaH, + 0, — Ca0O + H,0
462. CaH, + H,0 — Ca(OH), + H,!
463. CaH, + N, — CagN, + Hy!
464. CaH, + Al,O; —> CaO + H,1 + Al
465. KH(r) + Cl,—> KCI + HCI
466. PbO, + H,0, —> Pb(OH),| + O,
467. (Fe'Fel')O, + Al— Al,0; + Fe
468. Fe,0; + H,— Fe + H,0
469. (Fel'Fel1)O, + HNO;(xonn.) — Fe(NOy); + NO,1 + H,0
470. Cu,0 + 0,— CuO
471. Cuy0 + C—— Cu + CQO,1
472, Cu,0 + CO—> Cu + CO,t
473. Cu,0 + HNOy(konm.) —> Cu(NOy), + NO,1 + H,0
474. Cu,0 + H,S80,(xoun.) —> CuSO, + SO, + H,0
475. Na,0 —> Na,0, + Na
476. Na,0 + 0, —> Na,0,



Oprannyeckue coeguHeHns
477. C;Hg + 0, —> CO,t + H,01
478. C;H, + 0, —> CO,1 + H,01
479. C,H 0 + 0, —> CO,! + H,01
480. C,H, + 0, — CO,! + H,01
481. CgHg + 0, —> CO,1 + H,01

KaT.

482. C,H,, + 0, — CH,COOH + H,0
483. C;,H,,0,, + 0, —> CO,t + H,01
484. C,H, + O, — CO,t + H, 0t

485. C;H,OH + 0, —> CO,1 + H,01

486. C,H,0H + CuO — C,H,C(H)O + Cu + H,0
487. C,H, + KMnO, — MnO,| + K,C,0, + KOH + H,0
488*, CH,OH + K,Cr,0, + HCl —> HCOOH + CrCl, + KCl + H,0
489. C,H,OH + KMnO, — CH,COOK + MnO,| + KOH + H,0
490. CgH,,0, + KMnO, + H,SO, —> K,S0, + MnSO, + CO,t + H,0
491. CH,OH + KMnO, + H,SO, — HCOOH,+ MnSO, + K,S0, + H,0
492. CH,, + K,Cr,0, + H,S0, —>

— C,H,COOH + CH,COOH + Crz(SO4)3 +K,S0, + H,0
493. C,H,, + KMnO, + H,S0, —>

— CO,1 + C;H,,0 + MnSO, + K,S0, + H,0
494. CH,—CH=—C(CH,)—CH,—CH, + KMnO, + H,S0, —>

— CH,COOH + CH,C(0)C,H, + K,80, + MnSO, + H,0
495. KOOC—CH,—COOK + 0, —> CO,1 + H,0 + K,CO,
496. CH;—CH—CH, + KMnO, + KOH —>

— CH,CH(OH)CH,(OH), + K,MnO,
497. CH3~(|I2——H + [Ag(NH,),]OH + NH,0H —>

0

— CH;COONH, + Ag| + NH,! + H,0
498. CgH,—CH,—CHj, + K,Cr,0, + H,S0, —>

— CgH,COOH + CO,1 + K,S0, + Cr,(SO,); + H,0
499. NH,HS + CgH,NO, —> CH NH, + S| + NH,! + H,0
500. H,NCH,COOH + 0, —> CO,1 + H,0 + Nyt
501. CH,COOC,H; + 0, —> CO,! + H,0
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502. (CH,),NH + Cu,0 — Cu + CO,1 + H,0 + N,

503. (CH,),NH + Cu,O(zezocr.) — Cu + COT + H,0 + N,1
504. C,H,Cl + 0, —> CO,! + H,0 + HCI

505. C;H,NCL, + NO, —> CO,1 + HCl + H,0 + NO' + N,1
506. C;H,,0, + P + HI + H,0 —> CH,,I + H PO,

507. C,H,NH, + 0, —> CO,! + H,0 + N, 1

Pewerna 3agay
fanorexHb! U UX coeaUHEeHUNA
1*. Cl§+ 0 —> C1760;2

1{Cl§- 12¢ — 2CI*6
210y +6é6—>3072

Cl, + 20, = 2C10,

ITosscuaeHnue. Eciu B OBP yuacTByOT IIpOCTHIE Bellle-
CTBA, MOJIEKYJBI KOTOPHIX 00pPa30oBaHBI HECKOJBKUMHU aTO-
mamu (Cl,, O,, Hy, O;...), To B B uncio nproOpeTeHHBIX U
OT[AHHBIX 9JIEKTPOHOB DACCUYMTHIBAIOT C YIETOM UYMCJA aTO-
MOB B MoJieKyJie, Hanpumep: CI§ + 2é — 2CI71,

2.  Cl§+ HY —> H*ICI!
1{C19+ 26— 2CI?
1|HY - 26 —> 2H*

Cl, + Hy = 2HCI

3. Cl§+FQ— CIHIF!
1]C1Q - 26 —> 211
1 |Fg+ 26 —> 2F!

Cl, + F, = 2CIF

4. Cl§+KBr!—>Br}+ KCI!?
1]018 + 26 —> 2CIt
1}2Br!-2é— Brj
Cl, + 2KBr = Br, + 2KCl
5. Cl§+KI!+H,0—> HClI! + KI*50,4
3| C19 + 26 —> 201
1|It~-6e—>1It8
3Cl, + KI + 3H,0 = 6HCI + KIO,
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6. CI + AgCl*30; —> AgCl™! + C1*40, + 09
Clo+ 16— Cl? } 95
CI*5 + 16 —> CI*4
202 -4¢—> 0§
|

HOMKUTENN COKDPAIIAITCA!
CI° + 16— CI'! } 95
Cl*? + 16 —> CI**
20246709
Cl, + 2AgClO; = 2AgCl + 2C10,1 + O}
7% Cl§ +89——8}iCl3!
1|C1g + 26 —> 2CI
2[8%-16—> 8!
Cl, + 28 = 8,Cl,
MMosacHenue. IIpu APYrux yCI0OBUAX B PEAKIHA MOTYT
obpasossiBaThesa SCl, wmu SCl,.
8. Cl§+H,S82+H,0—> H,S8"%0, + HCI!
4 Eg + 26 —> 2Cl1-1
1|82-86—>8%6
4Cl, + H,S + 4H,0 = H,S0, + 8HCI
9%, Cl§ +8+0, —> S*5C1;'0,

AUOKCHJ TUXJIOPHUZ CePhL
1/Clg +2¢— 2C17?
1{Stt-26—> 8%
Cl, + SO, = SCL,0,

10.  Cl9 + S*0, + H,0 — HCl! + H,$60,

1]Cl9 + 26 — 2CI1

1)|8%-26—>g*6

Cl, + SO, + 2H,0 = 2HCI + H,S0,

11*, Cl§ + N*20 —> N*!0CI*!

‘XJIOpu A BUTPO3MUIa
Clg - 26 —> 2C1H
N*2 +1e —> N*!
Cl, + 2NO = 2NOCl
12*, ClJ+ NH,Cl— CI}IN + HCI?
HATPHJ, XJ0pa .
Cl§ + 26 —> 2C171(3-2C1"1 = 6CI 1)
3C19 - 66 — 6CL*!

6Cl, + 2NH,Cl = 2CL,N + 8HCI

H&Ag [V

1
2

3
1
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INMosacuenue. Koobpumuenr 8 nepen HCI nosyuaercs,
ecau cymmupoBars 6C1-1 u 2C171 us 2NH,CL.

TTocrne coxpanienna Ko3QQUIIUEHTOB:
3Cl, + NH,Cl = CI3N + 4HCI.

13%,  Cl9 + NHy(x) — NH,CI"! + CIIN
3| C1g + 26 — 201
1|3Clg — 62 —> 6CI*1

6Cl, + 8NH, = 6NH,CI + 2C,N

Moacuenue. 6Cl, momrygaercsa, eciu CyMMHUDOBaThH
3Cl1,(3 - Cl19) us 1-it cxemsr B u 3Cl, u3 2-it cxemsr Ib.
Ilocoe coxpalienusa KosPPUITHEHTOB:

3Cl, + 4NH,,, = 3NH,Cl + CL,N.
14*, CI9 + N-3H, —> N9t + NH,CI"!

3| Cl3 + 2 — 2ClI1
1|2N-3-6¢—> NJ

3Cl, + 8NH, = N, + 6NH,Cl

IMMosacuenue. Boarom cayuae 3 ammuarka NH; oxuc-
JIsieTCsA TOJBKO YacTh a30Ta, Apyras nepexofuT 0e3 maMeHe-
HuA creneHu oxuciaerana B coctaB NH,Cl, nostomy xoapdu-
nuedT nepes NH; crasar B nocjeiHiolo ouepejb, IOCIUTAB
YHMCJIO aTOMOB a30Ta B IIPABOM 4acTH YypaBHEHHUS.

15. Cl§+ AgNOz2 —> AgCl! + N,0,1 + O1
2|ClY+ 26— 2C17°
1[{202-4é—> 0}

2Cl, + 4AgNOQ, = 4AgCl + 2N,0;1 + 0,1

16. Cl3 +P-3H, —> P*3Cl3! + HCI'!
3| €19 + 26 —> 2C1!
1|P-3-6é—> P*3
3Cl, + PH, = PCl; + 3HCI

17.  Cl + As® + H,0 — H;As*50, + HCI™!
5| Cl + 2¢ —> 2CI1
2 [As0 - 56— As™S
5Cl, + 2As + 8H,0 = 2H;As0, + 10HC1
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18%,

19.

20.

21.

22.

23.

24.

25.

46

1
1

5
1

C1g + C"20 — C*ClI;10
docren

Cl1y + 2¢ — 2CI1

C2-96 —> C*4

Cl, + CO = CCL,0

Cl) + CaC;! —> CaCl, + C*Cl3!
Clg + 2¢ —> 2CI!
2C 1 -10e —> 2Cc*™

12

Ll

1

5Cl, + CaC, = CaCl, + 2CCl,
Cl1g + AL,C3* —> CHCl + AICI;!

Cl + 2¢ — 2CI1

3C 1 -24e—>3C*

12Cl, + Al,C, = 4AICL, + 3CCl,
Cl§ + SiC* —> SiCl,! + C°

Cl§ + 2 —> 2CI!
C1-—4e—>CO

2Cl, + 8iC =8iCl, + C
C1? + KOH(xox.) — KCI*10 + KCI~! + H,0

C19 + 2¢ —> 2CI1
ClY - 26 —> 2C1+1

2CL, + 4KOH(xo01.) = 2KCIO + 2KCl + 2H,0
Cl, + 2KOH(xox.) = KCIO + KCl + H,0

C1¢ + KOH(rop.) —> KCI*50, + KCI'! + H,0
Clg + 26 —> 2CI-1

Clg — 106 —> 2C1+5

6Cl, + 12KOH = 2KClO,4 + 10KCl + 6H,0
3Cl, + 6KOH(rop.) = KCIO, + 5KCI + 3H,0-
Cl§ + Ca(OH), —> CaCl;! + Ca(Cl1*10), + H,0
Cly + 2 — 2CI!

Clg — 2é6 —> 2CI*!

2Cl, + 2Ca(OH), = CaCl, + Ca(Cl10), + 2H,0
ClJ + H,03! — HCI'! + 091 + H,0

Clg + 28_ —_—> 201_1 4 =

2071 + 26— 202

2071 - 26— 0}

Cl, + 38H,0, = 2HCI + 20,1 + 2H,0



26. ClJ+ H,O(map) + Coxoxc) —> C*0, + HCI?
2| C19 + 26 —> 2CI
1|C0~4e—>C*H
2Cl, + 2H,0(uap) + C(xoxc) = CO, + 4HCI
27. Cl§+H,0—> HCI'! + HCI*1O
1|ClI9 - 26 —> 2C1+
1|C1Y + 26 —> 2C1
2Cl, + 2H,0 = 2HCl + 2HCIO
Cl, + H,0 = HCI + HCIO
28. Cl§+ H,02—> HCI™! + O (ua cgery)
2| Cl§ + 26— 2C11
2072 — 46 —> 0
" 2Cl, + 2H,0 = 4HC1 + 0,1

29.  Cl§ + K,Mn*%0, —> KMn*'0, + KCI-!
1 ' Cl§ + 26 — 2CI!
Mn*6 — 16 —> Mn*’
Cl, + 2K,Mn0, = 2KMnO, + 2KCl
30.  Clg + K, [Fet?(CN),] — K [Fe*3(CN),] + KCI-1
1|Cl$ + 2¢ —> 2CI1
2 | Fet2 -1 — Fe'3
Cl, + 2K [Fe(CN),] = 2K,[Fe(CN)4] + 2KCl
31%. CI§ + Fe® — Fe*3Cl5!
3| Cl§ +2e — 2CI1
2 [ Fe® — 3¢ —> Fetd
3Cl, + 2Fe = 2FeCl,

MNMoacaenune. Ecau ciesa m chnpaBa COOTBETCTBEHHO
JeTHOe ¥ HedeTHOe YHCJIO aTOMOB dJIEMEeHTa, TO yjo0Hee CHaYa-
na ypaBEATH ux B 9B. Hanpuwmep, B cxeme Cl, + Fe —> FeCl,
cieBa JBa, CIpaBa TPHM aroMa XJIOpa. YpaBHUBaeM XJIOp:
3Cl) —> 6Cl"\. Nansie ypaBauBaeM 3apagsl: 3C1J + 66 —
—> 6Cl~1. Sra 3anuck 03HavaeT, YTO B JIEBOH YacTU ypaBHe-
HUSA JOJKHBI GBITH 3 MOJIEKYJIBI XJIOpa, a cupaBa — 6 xJo-
PHZA-HOHOB.

32. CIQ + Br{ + H,0 —> HBr*50, + HCI-!

5 | C19 + 2& —> 2CI-1

1|Br) - 10¢ — 2Br*?

5Cl, + Br, + 6H,0 = ZHBrO, + 10HCI
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33.

34.

35.

36.

37.

38.

39.

- 40.

48

1
1

[S44

1
1

Br + HI'' —> I + HBr™!
Br) + 26 — 2Br!
2I" - 26— 1Y

Br, + 2HI = I, + 2HBr

Brg + KCI*30, —> KBr+50, + CI31
Brg -~ 106 — 2Br+5
2CI* + 106 —> C19

Br, + 2KCIO; = 2KBrO, + Cl,1

Br + P¢ —> P**Br;!
Brg + 26 —> 2Br-1
P0 - 56 —> p*5

5Br, + 2P = 2PBr,

Br§ + HgO —> HgBr;! + Brj10
Brj + 26 — 2Br-1
Br} - 2¢ — 2Br*!

2Br, + HgO = HgBr, + Br,0

Brg + NaOH(pa36.) — NaBr*!0 + NaBr! + H,0
Br{ + 2¢ — 2Br-!
Br{ ~ 26 —> 2Br-!

Br, + 2NaOH(pa36.) = NaBrO + NaBr + H,0

I3 + Cl§ + H,0 —> HCI"! + HI*50,
I ~ 10é — 2I*®
Cly + 26 — 2CI1

I, + 5CL, + 6H,0 = 10HCI + 2HIO,

19 + HCI*50, — HI*50, + CI31
I - 106 —> 21+
2CI+ + 10& — CIg

I, + 2HCIO, = 2HIO, + Cl,1

19 + HCI*"0, —> HI*0, + C191
19— 146 —> 217
2C1*7 + 146 — CI19

I, + 2HCIO, = 2HIO, + Cl,|



41.

42,

43.

44.

45,

46.

47,

48.

19 + KBr+50, — KI*50; + Br}
19 - 10¢ — 2173
2Br+® + 10¢ — Brj

1, + 2KBrO, = 2KIO, + Br,

1
1

I3 + H,82 —> 80| + HI'?
19+ 2¢ — 217!
§2-2¢—> 80

I,+ H,S =S+ 2HI

1
1

I + 870, + H,0 —> HI! + H,80,
I + 2 —> 21!

Qt4 — 92 —> St6

I, + S0, + 2H,0 = 2HI + H,S0,

1
1

19 + K,S™0; + KOH —> K,87%0, + KI"! + H,0
19 + 2 —> 217!
St4— 26 —>» 876

I, + K,S0, + 2KOH = K,SO0, + 2KI + H,0

1
1

I + HN*50,(pas6.) — HI30, + N*201 + H,0
B - 106 — 21*5

N+5 + 3¢ —> N*2

31, + 10HNO4(pas6.) = 6HIO, + 10NO1 +2H,0

3
10

19 + PO — P31
319 + 6 —> 611
P0—3¢ —> P*3
31, + 2P = 2PI,

1
2

19 + P° + H,0 —> H;P*30, + HI'!
I9 + 26 —> 211

P0— 36— P*3

31, + 2P + 6H,0 = 2H,PO, + 6HI

3
2

I + H,0 + P°H; — HI! + H(P™1H,0,)
nogHadA BoAa

I + 26 — 217!

P3-4é—> Pl

21, + 2H,0 + PH, = 4HI + H,PO,

2
1
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49. 19+ NaAs*30, + Na,CO, + H,0 —> NaHzAs+50 + Nal™! + CO,t
119+ 2¢— 2171
1|As*s - 26— As™S
I, + NaAsO, + Na,CO, + H,0 = NaH,AsO, + 2Nal + CO,!

50.  19(r) + H,0;1(30%) —> HI*50, + H,0"2
1|19 - 106 —> 21+
52071 + 26 —> 2072
I(r) + 5H,0,(30%) = 2HIO, + 4H,0

51. I + NaOH(rop.) — Nal! + Nal*5Q; + H,0
519+ 2¢ —> 21!
1|19 - 106 —> 21+
61, + 12NaOH(rop.) = 10Nal + 2NalO, + 6H,0
31, + 6NaOH(rop.) = 5Nal + NalO, + 3H,0

52. 19+ Al0— AIF3I;!
3|13 +2¢—> 211
2| A0 -3¢ —> Al
31, + 2A1 = 2All,

53. FJ+ 80— S*6F !
3 |F9+ 26— 2F!
1}80-6&—>5tt

3F, + S =SF,

54%. F§+NJ —> N*3F;1
dropug asora (1II)
FQ + 26 —> 2F-!
N{ - 66 — 2N+3
3F, + N, = 2NF,
55. FY+ Si0— Sit4F;!
2|F§+2e—>2F 1
1|Si% - 4e — Sit4
2F, + Si = SiF,

3
1

56. F9+ Si0;2 — SiF;! + 091
2| F}+2e—>2F?
2072 - 46— 09

2F, + Si0, = 8iF, + 031
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57. F§+NaO2H—> NaF! + 0*2F,} + H,0
2 | FY + 26 —> 271
1|02-4é—>0*2
2F, + 2NaOH = 2NaF + OF,! + H,0
58. FJ+ H,02— HF !+ 03}
2 | FY + 26 —> 2F1
2072 - 4¢—>0)
2F, + 2H,0 = 4HF + 0,1
59. HCI'!l+ 0§ —>Cl} +H,0?2
2 |2C1I1 - 2¢ —>ClJ
0§ +4¢—> 2072
4HC) + 0, = 2Cl,! + 2H,0
60*. HCI"! + KMnt’0, — ClJ + KCI + Mn*2Cl, + H,0
5| 2CI1~ 26 —>ClY
Mn*? + 5¢ —> Mn*?

16HCI + 2KMnO, = 5Cl,1 + 2KCl + 2MnCl, + 8H,0
5 1 2 3 4 6!

IMHoacrerue. Yacts xaopua-uonos u3 HCl okucuser-
ca go Cl,, wacts — nepexofur 6e3 U3MEHEHUA C. 0. B COCTAB
KCl u MnCl,, nostomy koapdunment nepex HCI crasar B
MOCJEAHIOI O4Yepeib, MOCJHE TOr'o Kax OyAyT pacc'raBneHu
roapunuents nepex Cl,, KCl m MnCl,.
61. HCl + Cr? + 0§ — Cr*3Cl; + H,072 (ua Bosgyxe)

4 |Cr%- 86— Cr+8
09 +4e —> 2072
12HC + 4Cr + 30, = 4CrCl, + 6H,0

62. HClY(xonmn.) + K,Mn*¢0, —> CIg + Mn+2(312 + KCl + H,0
2C11 - 26 —> C13
1 Mn*6+ 4 —> Mn+2
8HCl(xoxn.) + K,MnO, = 2Cl, + MnCl, + 2KCl + 4H,0
63. H''Cl(pasb6.) + Ca® — Ca*2Cl, + HJt
1 Lzﬂ+1 +2¢ —> HY
1

Cal — 2¢ — Ca*2
2HC)(pag6.) + Ca = CaCl, + H,}

1 I1Tudpsi, sanvcaHHble 0[] YPABHEHHEM PEAaKIIMM, MOKAa3hIBAOT
OOPAJOK PACCTAHOBKH K03((HUIIMEHTOB.
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64. H*''Cl(pas6.) + CaH;! — CaCl, + HJ 1
1|2H* + 26— HY
1 2H1-2¢—> HY
2HCl(pas6.) + CaH, = CaCl, + 2H,!
65. Fe'ZCl, + H) — H*!Cl + Fe?

1| Fe*? + 2 —> Fe?
1|H)-26—>2H"!

FeCl, + H, = 2HCI + Fe

66*. Fe'2Cl, + ClJ + H,0 —> Fet30(OH) + HCI!

MeTAarHIpPOKCH] JKeTlesa (III)

2 |Fet2 - 1& —> Fet3
C1g + 26 —> 2CI1
2FeCl, + Cl, + 4H,0 = 2FeO(0OH)| + 6HCl
67*.  FeCl3! + 0%(Bosn.) — Fe,032 + CI1
6CI-! — 62 — 3CI3
0§ +4e—> 2072
4FeCl; + 30,(ua Bosayxe) = 2Fe, 05 + 6Cl,1
IHoscueunune., OB mokaswpiBaeT, 4TO B JIeBOil UYacTu
ypaBHeHHs ZHoiKHO 6biTh 12C17! (2 - 6Cl71), B mpasoit —
6Cl, (2 3Cl,). B cocrase FeCl; ects 301 1. nosromy mepen
FeCl, craBar xoaddumuent 4.
Opyroit BapuauT opopmiaennsa OB:
2| 6C1°! — 6 —> 3CI3
1/ 309 + 126 —> 602
68.  Fe™3Cl, + H) — Fe*2Cl, + H*1Cl
2 | Fe*3 + 1¢ —> Fe*2
1|HY - 26 —> 2H*!
2FeCl, + H, = 2FeCl, + 2HCI

69. CaCl, + H} — CaH;! + H*!CI
1|HY + 26— 2H!
1| HY - 26 —> 2H*!
CaCl, + 2H, = CaH, + 2HCI
70.  Cu*2Cl, + Al° —> AI*3Cl, + Cu®

3|Cutz+ 26— Cu®
Al0 - 36 —> Al*3

3CuCl, + 2Al = 3Cu + 2AIC],

3
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71. N-3H,Cl + KN*50, — N}!01 + H,0 + KCl
1|N3-4é—> N*?
1[Nt + 46 —> N+
NH,C] + KNO,; = N,01 + 2H,0 + KCl

72. NHj!Cl(xomu.) + Mg® —> HYt + Mg+2(31 + NH;1
1|2H" +2¢—> HY

Mg - 26 —> Mg+2
2NH,Cl(xonu.) + Mg = H,! + MgCl, + 2NH,!

73. NaCl*l0 —— NaCl*50, + NaCl™!
1| Cltl — 46 —> CI*®
21 Cl*t + 26 —> Cl!
3NaClO = NaClO; + 2NaCl

74%. KCI*032 7% KOl + 091
CI*5 + 66 —> CI-1
202-4¢—> 09

2KC10, — 2KCl + 30,1

75.  KCI*50, + Al —> Al330, + KCI-1
1|C1*5 + 62 —> CI!
2 [ A10 - 36 —> AI*3
KCIO, + 2Al = ALO, + KCI

[\

76.  KCI*504(t) + HCl(xorn.) —> KCI! + CI31 + H,0
1| CI*5 + 66 —> CI
3 |2cIt - 26 —> C1Y
KClO,4(t) + 6HCl(xo0mm.) = KCl + 3Cl,1 + 3H,0

77.  KCI*304(t) + H,S0,(xomm.) —>
— CI+0,1 + KCI*70, + KHSO, + H,0
2 ‘ CI*5 + 1& —> Cl*+

Cl*3 — 26 — CI*7

3KClOy(1) + 2H,S0,(xom1.) =

= 2C10,1 + KCIO, + 2KHSO, + H,0
78.  KCI*%0, + 8° —> KCI-1 + §+40,1
CI*3 + 6 —> CI-1

S0 — 46 —> S+

2KCIO, + 38 = 2KCI + 350,1

3
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79.

80.

81.

82.

83.

84.

85.

86.

54

5
6

2
3

4
3

1
2

1
2

KCI*%03 + P%xpacu.) — KCI™1 + P$%0,
Cl*5 + 66— Cl!
PO - 5 —> P53

5KCIO, + 6P = 5KCl + 3P,0,

KCI*50, + CaHj;! —> Ca0 + H}10 + KCI-!

[:ﬁs + 6& —> Cl1
2

H1l-4e—2H"

2KCIO4 + 3CaH, = 3Ca0 + 3H,0 + 2KCl

HCIT"0,2 —> C1™0,1 + 031 + H,0
Cl*7 + 3¢ —> CI™*
2072 -4¢—> 09

4HCIO, = 4C10,1 + 30,1 + 2H,0

KCI*"02 —> KCI'! + 091
Clt"+ 82— CI!
2072 - 46 —> 09

|

KCIO, = KCl + 20,1

NaCl*30, — NaCl! + NaCl+50,
Cl*3 + 46 —> C171
Clt3 - 26 —> CIt5

3NaClO, = NaCl + 2NaClO,

XJIOPUT HATPHUS

1
2

1
1

1
3

Ca(C1*10), + H,0;! —> CaCl;! + H,0 + 03t
2C12 4+ 42 —> 2C11
2071 - 26 —> 0

Ca(CIO), + 2H,0, = CaCl, + 2H,0 + 20,1

HCI*10 + HI"'1 — 13} + HCI™! + H,0
CI*1 + 26 —> Cl!
211 - 26 —> 19

HCIO + 2HI = I} + HCl + H,0

CL'0 — C1*40,1 + C1§1
2Cl1*! - 6 — 2C1*
2CI*L + 2¢ —> Cl1Y

4C1,0 = 2C10, + 3Cl,



87.  CI*0;2 ——> Clt + 091 (s3prs)
1| 201+ + 86 —> CI1g
22072 - 46— 09
- 2C10, = Cl,1 + 20,1

88. Cl+ 402 + KOH — KC1t 302 + KCl’“”O3 +H,0
1]|Cl**+1e—>Cl*3
1{Clt*t-1e—>Cl*5
2Cl0, + 2KOH = KCIO, + KCIO, + H,0
89*. CI*0, + 03 — Cl1360;2% + 031
1 [ 2CI* - 46 — 2C1*6
209 +2e—> 02+ 0%
2Cl0, + 20, = CL,04 + 20,
IIoacuenue. Yacrs aToMOB KHcJIopofa u3 O; nepexo-
auT B coctas Cl,04, M3 fpyroii yacTy 00PA3YIOTCA MOJIEKYJIBL

09.
90. Ci*0, + H,0;! —> HCI*30, + 091
2|Cl*t + 16— C1*3
1|20 -26—> 09
2C10, + H,0, = 2HCIO, + 0,1
91. Cl3%0, + KOH — KCI*%0, + KCI*70, + H,0
1|Ci*® + 16 —> CI*5
1|Cl*6 -1 —> CI*7 :
ClL,0, + 2KOH = KClO, + KCIO, + H,0
92. Cl}70;2—>ClJ + 0}
2 ‘ 2C1*7 + 146 —> C1§

7{2072-4¢—>0)
2C1,0, = 2Cl,T + 70,1
93. HI'+03—>13| +H,0?
2|21t -26—>13
09 +4¢—> 2072
4HI + 0, = 2I,| + 2H,0
94. HI''+H,S%0, —> 80| +13] + H,0
3|2I1-26—>19
1S +6e—>S°
6HI + H,SO, =S| + 3I,| + 4H,0
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95. HI'!+ N*40,— N*201 + I3} + H,0
1]21-1 - 26— 13 |
N+ + 26 —> N+2

2HI + NO, = NOt + L} + H,0

96. Nal! + Nal*30, + H,S0, — Na,80, + 13| + H,0
5|21~ 26— 19
21+5 + 106 —> 19
“10Nal + 2NalO, + 6H,S0, = 6Na,S0, + 61, + 6H,0
5Nal + NalO, + 3H,SO, = 3Na,80, + 31, + 3H,0

97. HI! + H"NO4(60% ) —> H*SI0, + N*0,1 + H,0
1|11 - 66 —> I+
6 [N*5+16 —> N*™
HI + 6HNO, — HIO, + 6NO, | + 3H,0

98. HI™! + Fe*3Cl, —> Fe*2Cl, + I§| + HCI
1211 -26— 19
2 |Fe*3 + 16 —> Fe*?
2HI + 2FeCl; = 2FeCl, + 13| + 2HC]

99. KI'l(r) + H,S*0 (korm.) — 19| + H,S~2 + K,S0, + H,0
4|21 -2 —>19]
1|86 +86—>52
8KI(1) + 5H,80,(xonm.) = 419] + H,S1 + 4K,S0, + 4H,0
1 5 2 3 4 6

100. KI!+ K [Fe*t3(CN Jel ™ 9] + K, [Fet?(CN),]
1)2It-2¢—>19
2 | Fet3 + 1¢ —> Fe*2
2KI + 2K [Fe(CN),] = 19| + 2K,[Fe(CN),]

101. KI1+0§+H,0—> I} + 03t + KO?H

1]211-26—19)
10§ +2—> 072+ 0%

2KI+ 0, + H,0 =L,| + 0,1 + 2KOH

102, 135032 —> 19 + 09
221" + 106 —> 1§
5|202-46— 09

21,0, = 2I,, + 50,
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103. 1350, + C*20 —> C*40, + I3
1|21+ 106 —> 13

C+2 — 2e‘ _—) C+4
L0, + 5CO = 5CO,1 +1,|

104. NaBr*%0, + FJ + NaOH — NaF~! + NaBr*’0, + H,0
1|Br*®-2é—> Br*’
1|FQ+ 26 —> 2F!

NaBrO, + F, + 2NaOH = 2NaF + NaBrO, + H,0

Cepa n ee coeaguHeHuUs
105. S0+ 0y —> S+0;2
1{80-4¢—>S*
1|09 +4é—> 2072
S+ 0, =80,

106. 8%+ 0 + H,0 —> H,S*¢0,
2|8%-6e—> 86

09 +4é—> 2072
2S + 30, + 2H,0 = 2H,S80,

107. S°+HJ—> H{!S™2
1]80+ 26 —> 82
HY - 2¢ — 2H*™!

108. 8%+ Al° —> Alj3S;?
380+ 26— 82

Al® — 36 —> Al*3

3S + 2Al = ALS,

109.  S°+ Na®—> NajlS2
S0+ 26 —> 82
Nal-1&—> Na™!

S + 2Na = Na,S

110. 80+ Fe®—— Fe*252
1{80+26—>»82 .
1| Fe®— 2 —> Fe*2
S + Fe = FeS

2
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111, 8%+ KCI*%0; —> KCI! + S™0,1
80— 4¢ —> SH4

Cl*5 + 6e —> CI1

3S + 2KCl10, = 2KCl + 380,1

2

112*.  8° + H,8*0, —> §+40,1 + H,0

1[8%-4e—> 8+

2(8t6+ 26— S*

S + 2H,S0, = 380, + 2H,0
IToacuenwue. Koshdunuenr 3 nepex SO, nosryuaeres,

ecom cymmuposaTh St (u3 1-it cxemsl 9B) u 2+ 184 = 28+4
(u3 2-i1 cxemnl IB): St + 28T = 38+4,
113. S+ N+40,—> NJ} + 80,1
80 - 46— 8™
2N** + 8¢ —> N§
2S + 2NO, = N, 1 + 280,1

1

114. S0+ HN*50y(xomn.) —> H,S*60, + N*40,1 + H,0
1]8°-6e—> g6
6 Nt +1¢e—> N+

S + 6HNO,(xonn.) < H,SO, + 6NO,1 + 2H,0

115. 8%+ KN*50, —> KN*30, + S0,
1[8%-46—>S*
N*3 4 2 —> N+3
S + 2KNO,4 = 2KNO, + SO,

116*. S°+ Cry,0; —> Cr,S;2 + S0,
3[80-46—> 8™
380+ 6e —> 3572
9S + 2Cr,05, = 2Cr,S, + 350,1

IMMToacuenue. Yacts aTOMOB cepbl OKHCASETCA, a
4acTb — BoOccTaHaBauBaeTca. CyMMapHBIN KoadphuIHeHT
nepen S pasen 9: 3-1+2-3=09.

117. 8%+ K,Cr3%0, — Cr130, + K2s+604

1]/80-66—> 8t6
2Cr+6 + 6 ——> 2Cr*3

'8 + K,Cr,0, = Cr,0, + K,SO,

58



118. S+ KMn*0, —> K,S$*60, + Mn+40,
1]|8%-66—> S+
2 | Mn*7 + 3¢ — Mn*t¢
S + 2KMnO, = K,S0, + 2MnO,

119%. §°+ K0! —> K,8+0,

HaAUePOKCHL
Kaaua

1-1 sapuanm opopmaenus IB.

1| 8]380~6e—>S+6
216|601+1e— 02
26|60+ 26— 02

S + 2K0, = K,80,

3e

2-it sapuanm ogopmaenusn 2-ii cxemvt IB:

1) cxema: 2071/2 — 072

2) ypaBHHuBawT Kucaopon: 2071/2 — 2072;

3) ypaBHHUBAIOT 3apAf.

3apsaj B neBoi yactu —1(2(—1/2), B mpasoit —1. as ypas-
HUBAHUA 3apAJOB B JEBYIO YACTH NOOABIAIOT 3€ (3IE€KTPOHBI
OTPHUIIATEJIBHO 3aPAKEHHBIE YACTHUITHI).

20°1/2 +3¢ —> 202
sapazn: —1 +(=3) = sapax: —4

3-it eapuanm ogopmaenus IB. Moxuo oboiiTuck Ge3
onpefieNieHNs CTeNeHel OKucaeHus ajaemeHToB B KO,. B re-
BOH YacTy 9B 3anuceiBaroT «MOJIeKyIAPHYIO» hopmyny KO,,
B IpaBoOil — 3TH JKe ajieMeHTHI, T. €. K u O, nepemenmue B
cocras K,S0,, rxe ¢. 0. K*1, 072

1) 1-a cxema 9B: KO, —> K*! + 07%;

2) ypaBuuBaercsa kuciaopoxn: KO, —> K*1 + 2072

3) ypaBuuBaercd 3apan: KO, + 3¢ — K+*1 + 2072;

4) monHasa cxema IB 1 pacueT cTexmoMeTpUUECKUX KO0dh-
(U HEeHTOB:

2 |1KO, +3¢—>K*"1 + 2072 2.1KO, = 2KO, | B JeBoit uacTn

1180 - 66 —> 18+ 1.189=189 ypaBHEeHUA
2KO. + S = K.SO 2-1K*1=2K"| BmOpasoi yactu

2 Z 2.202 =402} ypaBHeHus,

1-18+6 =18 | T.e.1K,S0,
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120.  S%+ Na,0;! — Na,S™032 + Na,02
1|8%-4e—>8*
2|20 + 22 —> 2072
S + 2Na,0, = Na,S0; + Na,O -
121*%, S0+ NaOH(xomn.) —> Na,S0,5*2 + Na,S2 + H,0
1|289-4&—> 28+2
2(80+26—>82
4S + 6NaOH £ Na,S,0, + 2Na,S + 3H,0
ITosscuenne. Na,SO,S, umu Na,S,0,, — THoCyabpar

HaTpus, COJib THOCepHOHN Kucnorsr H,S,05. Crpoenue S,03-
cm. Ha c. 10. ' ’

122. S8*0, + HCI*"0, + H,0 —> H,S*%0, + HCI!
4|8t -2 —> Q6
11 Cl"" + 86— Cl!
480, + HCIO, + 4H,0 = 4H,S0, + HCl
123. 8*%0, + KMn*"0, + KOH —> K,Mn*%0, + K,S*60, + H,0
S+ - 26 —> S+6
2 Mn*7+ 16 —> Mn*6
S0, + 2KMnO, + 4KOH = 2K,MnO, + K,SO, + 2H,0
124. S*0, + KMn*’0, + H,0 —> Mn*28+60, + K,SO, + H,SO,
St4 - 26 —> S*6
Mnt7 + 5¢ —> Mn+2
580, + 2KMnO, + 2H,0 = 2MnSO, + K,80, + 2H,S0,
125. 8™0, + Set*0, —> Se? + §+60,
2| 8t4 - 25 —> Q16
1] Sett + 46 —> Se?
280, + Se0, =Se + 280,
126.  SC1,0 + Br} + H,0 —> H,8™%0, + HC1* + HBr!

THOHUJAXNOPUX OGpOMHAN BOAS

[y

[\ I, ¢

(OKCHAMXJIOPHJ CEPHI)
1|8Cl,0-2¢ —> 8"+ 2CI"1 + 02
1| Br§ +2é — 2Br!

SCL0 + Br, + 3H,0 = H,S0, + 2HCl + 2HBr
127. a) H,S™2 + OY(uegoct.) —> S°| + H,02

2|82-26—>8°
109 +4é—> 202

2H,S + 0, = 28| + 2H,0
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6) H,S™%+ 0%(us6.) — S0, + H,0
2|82-6e—>8SH
3|09+46—> 2072
2H,S + 30, = 280, + 2H,0
128. H,S + 09 + Fe’ —> Fe*2S + H,02
09 + 4¢ —> 2072
2 | Fe® — 2 —> Fe*2
2H,S + O, + 2Fe = 2FeS + 2H,0
129. H,S+08+ Ag’ —> Agjls + H,02
1|09+4e—> 2072
4 |Agl-1é6—> Ag'!
2H,S + 0, + 4Ag = 2Ag,S + 2H,0
130. H}'S + Zn% — Zn*2S + HYt
1|2H* + 26 —> HY
1|Zn% - 2é—> Zn*2
H,S + Zn = ZnS + H,}
131. H,S$2+8%0,—> S+ H,0
2|82-26—> 80
1|8+ +46—> 80
2H,S + S0, = 8S + 2H,0
132. H,S2+ H,S*%0,(xoui.) —> S°| + $t0,1 + H,0
S2-26—>8° ‘
St6 + 26 —> S+
H,S + H,S0 (xomu.) = S| + SO,1 + 2H,0
133.  H,S2 + H,S+%0,(komn.) —> §+40,1 + H,0
1[S2-6e—> St
3|86 + 26— S+
H,S + 8H,80,(xoumn.) = 4S0,! + 4H,0
134%, H,S2 + Fej30, — Fe*2S + H,0 + 8°|
1{82-26—>8°
2 | Fet3 + 1é —> Fet?
8H,S + Fe,0; = 2FeS + 3H,0 + S|
IMosicuenue. Yacts cepsl (S2) us H,S oxucasercs 10
S0, a mpyras yacTh nepexoxuT 6e3 N3MEHEHHS C. 0. B COCTaB

FeS, nostomy roasthdunuenr nepes H,S craBar mocue Toro,
Kak ypaBHuBaIoT FeS u S.

-

[ay
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135. - H,S2+ K,Crj%0, + H,80, —
—> 8% + Cr33(s0,); + K,80, + H,0
3 ’ S2-26—>8°
2Cr*6 + e — 2Cr*3
3H,8 + K,Cr,0, + 4H,S0, = 38| + Cry(S0,); + K,S0, + 7TH,0
136. H,S2+ KMn*70, —> Mn*40,| + S°| + KOH + H,0
S2-2e—>80
Mn*7 + 3¢ —> Mn*4
3H,S + 2KMnO, = 2MnO,| + 3S| + 2KOH + 2H,0
137. H,S°2 + Fe*3Cl; — Fe*2Cl, + Fe*2S;! + HCI
2 ‘ Fet3 + 16 —> Fet?
2872 - 2¢ —> 2871
2H,S + 2FeCl, = FeS, + FeCl, + 4HCl
138. ZnS2+ 09— ZnS*60,2
1 ‘ S-2- 8¢ —> S*6

N W

0)+4é6—> 202
ZnS + 20, = ZnSO,

139.  Ca(HS), + HN*+50,(konm.) —>
—— Ca*2860,| + H1S*60, + N*40,! + H,0
1 ‘ Ca(HS), — 16¢ — Ca*Z + 2H*! + 286

16 [IN*5 + 16 —> N*¢
Ca(HS), + 16HNO,(xonn.) = CaSO,| + H,S0, + 16NO,1 + 8H,0

140.  PbS-2 + H,0,1 —> PbS60,2 + H,0°2

1]S2-86—> %6

420! +26—> 2072
PbS + 4H,0, = PbSO, + 4H,0
141. MoS, + 0 — Mo*60, + S740;21
MoS, — 146 —> Mo™® + 28+
7|09 + 46 —> 2072

2MoS, + 70, = 2Mo0, + 4S0,1

[\

142%, Cuj'S~2 + 09 + CaCO; —> Cu*2072 + CaS*60, + CO,1
2Cu*l ~ 2¢ —> 2Cu*?
S2-8e—>S*6
09 +4¢—> 2072

2Cu,S + 50, + 2CaCO, = 4Cu0 + 2CaS0, + 2C0,1

10e

QU N
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143

IToacuenue. 1-10 cxemy 9B MOXHO OPOPMHUTE TaK:
Cu,S — 10¢ — 2Cu*2 + S*6,
. Cu,S2+ 09— Cu*20~2 + S+0,1
1|8S2-6&—> 8+
1| 2Cut - 2¢ —> 2Cu*?
2 | 209 + 46 —> 202
Cu,S + 20, = 2Cu0 + SO,!

8e

144. Na,S2 + H,S*%0,(konm.) —> 8% + §+40,1 + H,0 + NaHSO,

145.

146.

147.

1{82-2¢6—>8°
1|86+ 26— 8*
Na,S + 3H,S0,(konn.) = S| + SO,1 + 2H,0 + 2NaHSO0,
1 5 2 3 6 4
Na,S2 + Fe*3Cl; — Fe*28| + 8%] + NaCl
2 |Fet3+1é—> Fet2
1(82%2-26—>8°
3Na,S + 2FeCl, = S| + 2FeS| + 6NaCl
4 1 3 2 5
Na,S2 4+ H,0;(xonn.) —> Na,S*60, + H,02

1 .S‘Z—Sé——)S+6

412071 +2&—> 2072

Na,S + 4H,0,(xoun.) = Na,S0, + 4H,0

Na,S 2 + HN*504(xorn.) — N*40,1 + S°| + H,0 + NaNO,
1|82-26—>8°
2|N*5+1e—> N*™

Na,S + 4HNO,(xonm.) = 2NO,1 + 80| + 2H,0 + 2NaNO,
1 5 3 2 6 4

148.  ALS;2 + HN*50,(komm.) —> Al{3(S*60,); + N+0,1 + H,0

149.

352 - 24¢ —> 3S*0
N+ + 16 —> N+

ALS, + 24HNO,(xonm.) = Al,(SO,); + 24NO,! + 12H,0

1
24

Al1,S;2 + 03 —> AL,0;2 + S+0,1
3572-18¢—> 35t
0§ + 4é —> 2072

2A1,8, + 90, = 2A1,0, + 650,

o N
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150. FeS + H,SO,(roH11.) + HN50,(koHL.) —
—> Fe}3(81%0,), + N™0,1 + H,0
1| 2Fe*2572 — 18& —> 2816 4 2Fe*3
18 |[N*5+ 16 —> N*™
2FeS + H,80,(xonn.) + 18HNO (xoHn.) =
= Fey(SO,); + 18NO,! + 10H,0

151%,  FeS, + H,S*0,(xonm.) — Fe3%(S0,); + S™0,1 + H,0
1| 2FeS, — 226 —> 2Fe*3 + 48+
11| S*6 + 26 ——> S+

2FeS, + 14H,50,(xomn.) — Fe,(SO,), + 1580,1 + 14H,0
Moacrenue. 45 + 118 = 158" (1580,).

152. FeS, + HN*504(koHuI.) —>

— Fe(NOy),; + H,$*60, + N*0,1 + H,0

FeS, — 156 —> Fe*3 + 25+6

N*5+ 1le —> N+

FeS, + 18HNO, = Fe(NO,), + 2H,S0, + 15NO, | + TH,0
3 2 1 4

1
15

153%, Fe*2S;! + 03 —> §+40, + Fe}30,
1-it eapuanum ogpopmnenus Ib.

1|Fet? - 16 — Fet3
4|28 - 106 —> 28+
11|09 + 46 —> 202

4FeS, + 110, = 880,71 + 2Fe,04

2-it sapuanm opopmaenus IB.

2 | 2FeS, — 22¢ —> 2Fe*3 + 48+4
11 {09 +4e—> 202

1lle

154. FeS + 09— S+10,1 + Fe}30,
2 | 2FeS — 146 —> 2Fe*3 + 25+
7|08 + 42 —> 202

4FeS + 70, = 480, + 2Fe,0,

155. H,S8'60 (xomnn.) + Cu® —> Cu*280, + $+40,1 + H,0
1|S+6+ 26 —> S+
1|Cu®-2¢—>Cut?
2H,80,(xox1.) + Cu = CuSO, + SO,t + 2H,0
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156.

157.

158.

159.

160.

161.

162.

[uwry

H,S%00 (xonm.) + Zn® — Zn*280, + H,S7%1 + H,0
St6 4 8¢ —> 872

Zn0 — 2 —> Zn*2

5H,SO,(xomm.) + 4Zn = 4ZnS0, + H,S{ + 4H,0

1
4

H,S60,(komm.) + Alo —> Al$3(S0,); + H,S21 + H,0
3 ’s+6+ 8¢ —> 82

4 | 2A10 - 66 — 2A1"3
15H,S0,(xonmn.) + 8Al = 4A1,(SO,); + 38H,S1 + 12H,0
H,S%80,(pas6.) + K® — K}180, + 8% + §"10,1 + H,0

1|St6+ 26 —> 84

S6 + 6e —> S0

8|K%—1le—> K*+1
6H,S0,(pas6.) + 8K = 4K,S0, + S| + 80,1 + 6H,0
5 1 2 3 4 6

8e

—

H,S0, + K,Fet60,2 — Fe}3(S0,); + 031 + H,0 + K,80,
2 l 2Fe6 + 6¢ — 2Fe*3

3(2072-46—>0)
10H,S0, + 4K,Fe0, = 2Fe,(S0,); + 30, + 10H,0 + 4K,S0,
5 1 2 3 6 4 )
H,S00,(xonmn.) + Fe — Fe$3(S0,), + $™0,1 + H,0

3 |8%6 + 2¢ —> S+t

2 {Fe®—-3¢—> Fet3
6H,S0,(xou11.) + 2Fe = Fe,(S0); + 350,71 + 6H,0
H,S0,(pas6.) + Fe — FeSO, + H,1
2H* + 2¢ —> HY '

1 |Fe® - 2& —> Fe*2
H,S0,(pas6.) + Fe = FeSO, + H,1
H,860(xonmn.) + CO —> H,0 + C™0,1 + S0,

CO~4e —>CH¢
2H,80,(xonmn.) + C = 2H,0 + CO,1 + 280,1

2 ls+6+2é—>s+4

Na,S$+60, + CO(xoxc) — Na,S-2 + C*201
St6 +86 — 52

CO - 26 —> C*2

Na,SO, + 4C(rokc) = Na,S + 4COt

1
4
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163.

[y

N2,S+%0, + CO(xoxc) + CaCO; ——
— Na,COj + CaS2 + C+0,1

S*6 + 86— 52

CO - 46 —> C+

' Na,S0, + 2C(xokc) + CaCO, = Na,CO,4 + CaS + 2C0, 1

164.

Na,S*60, + H} — Na, 82 + H}!0
S6 + 8¢ —> S2
HY - 26 —> 2H*!

165.

- W

166.

1
3

Na,S0, + 4H, = Na,S + 4H,0

CaS*%0, + C%xoxc) — CaS™2 + CT201 + C™0,1
6(St6+8c—>S2
81Cl—4—>C™
8|C0-2¢ —> C+2
3CaS0, + 8C(kxoxc) = 3CaS + 4CO1 + 4CO,1

6e

Na,$+60, + Na,82 + HCl — NaCl + 8% + H,,0
S+6 + 66 —> S0
82-26—> 80

167.

4
1

Na,SO, +3Na,S + 8HCl = 8NaCl + 48| + 4H,0

Fe*280, + H,0 + 0%(Bosg.) —> Fe*380,(02H)|
Fet2 — 1 — Fe*3
0% + 46 —> 2072

168.

2
1

4FeS0, + 2H,0 + Oy(so3z.) = 4FeSO,(OH)|

Fe*2S0,(korn.) + Cu*280, — Cu®| + Fe}3(S0,),
Fe™2 — 16 —> Fe*3
Cu*2 + 26 —> Cu°

169.

2FeS0,(xon1.) + CuSO, = Cu| + Fe,(SO,);

Fe*280, + KC1*50; + KOH —>

— K,Fet®0, + K,SO, + KCI"! + H,0
Fet2 — 4¢ —> Fet6

Cl*5 + 6e —> C11

66

3FeS0O, + 2KCIO, + 12KOH =
= 3K,Fe0, + 3K,S0, + 2KCl + 6H,0



170. Fe'280, + KMn*’0, + H,80, —>
- —> Fe}3(S0,); + Mn*280, + H,0 + K,S0,
5 [ 2Fe*2 — 2¢ — 2Fet3
Mnt*7 + 56 — Mn*2

10FeS0O, + 2KMnO, + 8H,S0, =
= 5Fe,(S0,), + 2MnS0, + 8H,0 + K,S0,

171.  Fe*2S0, + KCI*50, + H,S0, —> Fe;3(SO,); + KCI'! + H,0
2Fet? — 2¢ —> 2Fe*?

CI*5 + 6¢ —> Cl1-!
6FeSO, + KCIO, + 3H,S0, = 3Fe,(SO,), + KCl + 3H,0

[Ve]

172. Fe*?S0, + K,Cr3%0, + H,SO, —>

— Cr}3(8S0,), + Fe33(80,); + K,80, + H,0
3 E}«"e+2 — 26 —> 2Fet3
1| 2Cr+t+ 6 —> 2Cr+*3

6FeSO, + K,Cr,0, + TH,80, =

= Cry(S0,); + 8Fe,(S0 ), + K,S0, + TH,0

173. Fe*280, + 039 + H,80, — Fe}3(S0,); + H,072
2 | 2Fe*2 — 26 —> 2Fe*3
1{09+4é—> 202

4FeSO, + 0, + 2H,S0, = 2Fe,(S0,), + 2H,0

174.  CuS*80;2 —> CuO + S*0,! + 03}
2|8t +2¢—> S
1{202- 4 —>0Y

2CuS0, = 2Cu0 + 280, + 0,1

175.  Aly(S*60;2), —> Al,04 + S™0,1 + 091
2 | 38%6 + ¢ —» 38 H
3|20°2-4e—> 0§

2A1,(S0,), = 2A1,0, + 6SO0,1 + 30,1

176. Mn*?80, + NaBi*?0, + HNO, —>
— HMn*70, + Bi*3(NO,), + Na,S0, + NaNO, + H,0
2 | Mn*2 - 56 —> Mn*7
l Bit*5 + 26 —> Bi*?
2MnSO, + 5NaBiO; + 16HNO, =
= 2HMnO, + 5Bi(NO;), + 2Na,S0, + NaNO, + 7H,0
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177.  Cr}3(80y; + KMn*70, + KOH —>

—> K,Cr+60, + Mn*40,| + K,S0, + H,0
1 ! 2Cr*3 —~ 6 — 2Cr*6

Mn*? + 3¢ — Mn+4

Cry(SO,); + 2KMnO, + SKOH =
= 2K,CrO, + 2Mn0, | + 3K,S0, + 45,0
178.  Ti3¥%80,), + KCI*50, + H,0 —> Ti*480,0 + KCI-! + H,S0,
3 | 2Tit3 - 26 —> 2Ti*
CI*5 + 6 —> CI"!
3Ti,(S0,); + KCIO, + 3H,0 = 6TiS0,0 + KCI + 3H,S0,

179. Na,S*0Q, + KI*50, + H,80, —>
—> 19] + Na,S*60, + K,S*60, + H,0
5|8t ~26 —>S*6
, 2I*5 + 106 —> 19

5Na,S0, + 2KIO, + Hy80, —> L,| + 5Na,80, + K,S0, + H,0

180. Na,8™0,; + K,Cri%0, + H,0 —>
~—> Na,S*60, + KOH + Cr*3(OH),|
- 3|8t -26— gt
l 2Cr*6 + 66 — 2Cr*3
3Na,S0, + K,Cr,0, + 4H,0 = 3Na,S0, + 2KOH + 2Cr(OH),)

181.  N2,S*0; —> Na,S2 + Na,S*%0,
3 |84~ 26 —> g6
St + 66 —> 82
4N2,S0, = Na,S + 3Na,80,
3 2 1

182. K,S**0; + KMn*’0, + KOH(xouu.) —>
—> K,Mn*60, + K,S*%0, + H,0
1|8t~ 26—>gt6
‘ Mn*? + 16 —> Mn*6
K,SO, + 2KMnO, + 2KOH = 2K,MnO, + K,S0, + H,0

183.  K,S™0, + Ba(Cl*10), —> BaS*60, + K,S0, + KCI!
xnoput Sapusa

St~ 25— Q6

2011 + 4¢ — 2C1!

2K,S0, + Ba(Cl0), = BaSO, | + K,S0, + 2KCl

2
1
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184*. Na,S0;S2 + 03(Bosa.) —> Na,S+%0, + S9|
1-i2 sapuanm ogopmarernus I3B.
1)8|28%2—8&—> 28*6
1[8]28*2 + 46— 289
18|03 +4e—> 202

2Na,S0,S + 0,(Bosx.) = 2Na,S0, + 2S|

2-i eapuanm opopmaenusa IB.
2 | Na,8,0, — 26 —> 2Na* + 876+ 3072 + 80
1|09 +46—> 2072

8e

185.  Na,80,S*2 + H,0;! + NaOH — Na,§+60, + H,02
1|28+2 - 86— 28+6
42071+ 26 —> 2072
Na,S0,S + 4H,0, + 2NaOH = 2Na,S0, + 5H,0

186.  K;S0,872 + HCl — §™0,1 + 8°| + KCI + H,0
1]8%2-26—> 8™

’ S*2+ 26 — 80
K,S038 + 2HCI = S0,t + 8| + 2KCl + H,0

187. K,S0,8'2 + KMn*"0, + KOH(xoxnmu.) —>
— K,Mn*%0, + K,S+60, + H,0
1 ‘ 28+2 — 8¢ —> 286
Mn*7 4+ 1 —> Mn'*6
K,S0,S + 8KMnO, + 10KOH = 8K,MnO, + 2K,S0, + 5H,0

188%. K,S,04(0,) + Fe(OH), + KOH —>
— K560, + Fe*30(OH)| + H,02
K,S,04(0,) + 26 — 2K* + 2876 + 802
Fet™® — 16 —> Fe't3

K,S,04(0,) + 2Fe(OH), + 2KOH —
—2K,S0, + 2FeO(OH)| + 2H,0

IMMoacrenne. K,;5,0q mmu K,8,0,(0,), — nepokco-
ZUCYJIb(hAaT KainA, coJIb IEPOKCOLUCEePHOM (HalcepHOoi) Kuc-
aorel — H,S,04. CTpykTypHAA (QopMysia IEPOKCOAUCYJIb-
dar-uouna:

—

02 02
—02_— g+6_0—1_0~1__ g+6__0—2_
(”)—2 02
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Hcexops n3 yka3aHHBIX C. 0. 3JIEMEHTOB cXeMbl OB MOXKHO co-
CTaBUTH CJEAYIONM 06pa3oM:

1[201+ 26— 202

2 |Fet2—1¢—> Fe*3

CreneHN OKMCJIEHUS MOYKHO PaCCUYMTATH M OOBIYHBIM CIIOCO-
Gom: K318£03z2; 2+ (+1) + 2x + 8+ (-2) = 0; 2x = 14; x = +7.

C yueroMm 3THX cremeHeil okuciaeHusa 9B MoxHO odop-
MUTH TaK:

28+7 + 26 —> 2816
Fet2 - 1¢ —> Fet3

1
2

M5 mopGopa cTeXNOMeTPHIECKUX K0a()(PUIEeHTOB B ypaBHe-
Huu OBP MoxHO ncmosb3oBaTh 06a BapuanTa 9b.

189.  K,S,04(0,) + H,S2 + H,0 —> H,S*60, + K,S*60,

4 l 28*7 + 2¢ —> 2816

1|{S2-8z—> g |
4K,8,04(0,) + H,S + 4H,0 = 5H,80, + 4K,S0,

190*%. K,S,04(0,) + I + KOH — K,S$*60, + KI+50, + H,0
226\ 2 2 2 4 . 3 2
5 | K,8,04(0,) + 26 —> 2K* + 28+6 4 802
1|19 -"106 —> 21+

5K,S,04(0,) + I, + 12KOH = 10K,SO, + 2KIO, + 6H,0
1 4 2 3 5

191.  K,S,04(0,) + K,S0,8 + H,0 — K,S+60;2 + H,S0,2
4 | K,S,04 + 26 — 2K* + 2876 + 802

K,S0,S — 8¢ —> 2K* + 286 + 3072
4K ,S,04(0,) + K,S0,S + 5H,0 = 5K,S0, + 5H,S0,
192.  (NH,),S,040,) + Agd — Ag}1S0,| + (NH,),S*60,
1 ‘ (NH,),S,04(0,) + 26 —> 2NH} + 286 + 802

2Ag0 - 2¢ —> 2Ag™!
(NH,),S,04(0,) + 2Ag = Ag,S0,| + (NH,),S0,
193%. Na,S330, + KMn*70, + HNO, —>
— Na,$+60, + H,8*60, + Mn*2(NO,), + KNO, + H,0
5 I 2818 — 66 —> 2816

Mn*? + 56 —> Mn*?

5Na,S,0, + 6KMnO, + 18HNO, =
= 5Na,S0, + 5H,S0, + 6Mn(NO,), + 6KNO, + 4H,0
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Na,S,0, — AuTUOHUT HaTpusd. BO3MOXHBIE CTPYKTYPHBIE
202y
(GopMyJIBI AUTHOHAT-HOHA:

P9
—?—?— —O_ISI—?—O_; —S—S— c¢BA3b KOBaJeHTHAA
5 0 o o HEIMoJIApHAas.

CreneHb OKHCIIEHUA CEPBI B Naj'S30,%2 +3 (2-(+1) + 2x +
+4+(-2) = 0; x = +3); Naj18330,2.

194, KNCS + K,Cr}%0, + H,S0, —
THOIIMIOHAT KaJauda
—> K180, + N+0, + C*40, + 8+0, + Cr33(S0,), + H,0
6 | KNCS — 18¢ — K*1 + Nt + C+4 + S+4
13 ) 2Cr*6 + 6& —> 2Cr+3

6KNCS + 13K,Cr,0, + 55H,S0, =

1 5 8

= 16K,S0, + 6NO,! + 6C0,1 + 6S0,] + 13Cry(S0,); + 55H,0
7 2 3 4 6 9

A30T n ero coepuHeHNs

195. NQ + 09— N+20°2
1 | NY - 46 —> 2N*2
1]09 + 46— 2072

N, + 0, = 2NO

196. N§+ HY — N-3Hj!
1| N9 + 62 —> 2N-3
3 | HY - 26 —> 2H*!

N, + 8H, = 2NH,

197. N§+Mg®—> Mg}2N;?
1|N9+6é6—>2N3
3 | Mg’ - 2¢ —> Mg™*?
N, + 8Mg = Mg;3N,

198. NY+ CO+ H,0 —> C*0, + N-3H,
2 | N + 66 —> 2N-3
3(C0-46—>C*t

2N, + 3C + 6H,0 = 3CO,1 + 4NH,!

Ul



199.

N§ + Ca*2Cz' —> CaCN;2 +C°
nuasaMuj Kaablua

N9 + 6 —> 2N-3

CaC, ~ 6¢ —> CaZ" + C* + CO

N, + CaC, = CaCN33 + C(rpadur)
N3'O + Ba® — N9 + Ba*20
2N*1 + 26 —> N

Bal — 26 — Ba*2

N,O + Ba = N,! + BaO

IloacHeHnue. CrpykrypHasa dopmyJia okcuga azora (1)
N,0: NO—N*2=0"2, C yuyerom arux c. 0. 9B opopMAsIOT TaK:

1
1

N+*2 + 2¢ —> NO
Baf% — 26 —> Ba*?2

N° u3 N,0 ne npunumaer yuactus B OBP u 6e3 usmene-
HHA C. 0. mepexoaur B NY.

201.

[y

202,

[y

203.

-

204.

205.

N+20 + Cu® —> N9 + Cuj'0
2N*2 + 4¢ —> NJ
2Cu? - 2¢ —> 2Cut!

2NO + 4Cu = N,1 + 2Cu,0
N+20 + 03 —> N*40;2
N+*2 - 26 —> N*¢

09 + 4¢ —> 2072

2NO + 0, = 2NO,!
N+20 + H} — NJ + H}10

2N*2 + 46 —> NY

HY ~ 26 — 2H*"!

2NO + 2H, = N, + 2H,0

N+20 + CO%(rpagur) —> N + C+40,
2N*2 + 46 —> N
CO—4e—>CH4

2NO + C = Nt + CO, 1
N+20 + P — N + P50,

5 | 2N+2 + 46 —> N9
4| PO - 56 —> pts
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206.

207.

208.

209.

210.

211.

212,

213.

214.

N+20 + §+0, —> §*0, + N§

1| 2N*2 + 46 —> N}

2

4

S+ - 26 —> 80

2NO + 280, = 280, + N,!

N+0, + $+40, —> $*60, + N+20
N+t 4 2¢ —> N2

S+4 — 26— S+6

NO, + S0, = SO, + NO
N+40, + N+20 —> N30,
Ntt+1e—> N3
N+2—1¢—> N*3

NO, + NO =N,0,
N*40, + N*20 + H,0 —> HN*30,
N+2 - 16 —> N+3
N+4+ 1¢ —> N*3

NO + NO, + H,0 = 2HNO,

N+0, + N+20 + KOH —> KN*30, + H,0
N+2 —-1le— N+3

N+t + 16 —> N*3

NO + NO, + 2KOH = 2KNO, + H,0
N+0, + H,0 — HN*50, + N}30,
N+t - 16 —> N+5

2Nt + 26 —> 2N+3

4NO, + H,0 = 2HNO, + N,0,
N*+40, + H,0 —> HN*50, + N*201
Nt4 -1 —> Nt8

N*4 4+ 2¢ —> N*2

3NO, + H,0 = 2HNO, + NO1
N*0, + 09 + H,0 —> HN*+50,
N+~ 16 —> N*5

09 + 46 — 2072

4NO, + 0, + 2H,0 = 4HNO,
N+40, + 09 + KOH — KN*50;2 + H,0
N+t4~ 16— N5

1|09+ 46 —> 2072

4NO, + 0, + 4KOH = 4KNO, + 2H,0
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215.  N*0, + HY —> N-Hj11 + H,0

N+ + 7 —> N3
HY - 2¢ — 2H*!

2NO, + TH, = 2NH,! + 4H,0

2
7

216. N*0, + K% —> KN*30,

217.

218.

N+4 +1é—> N*8
K0-1e—> K*1

NO, + K = KNO,

N+40, + Ca® —> CaO + Caj2N;®
2N*™ + 146 —> 2N3

Ca® — 26 —> Ca™2

2NO, + 7Ca = 4Ca0 + CagN,

N*40, + Bi? — Bi(N*+>0,); + N*20
3 ‘ 2NO, + 1& —> N*5 + N+2 4+ 4072

1
1

1
7

1 |Bi - 8¢ —> Bi*3
6NO, + Bi = Bi(NO,), + 3NO1

219.  N*+40, + Zn® — Zn(N+50,), + N*20

220.

221.

222

74

2
1

2NO, + 16 —> N*5 + N*2 + 4072
Zn® - 2¢ —> Zn+2

4NO, + Zn = Zn(NO,), + 2NO1
N+40, + 03 —> N$%0;2 + 0,1
1 ‘ 2N+t — 2 —> 2N*5

1|09+ 26 —> 0% +02
2NO, + O3 = N,O; + 0,1
N*40, + NaOH —> NaN*50, + NaN+30, + H,0

1|N™+1e—> N*3
1|N*t-1e—>N*

2NO, + 2NaOH = NaNO, + NaNO, + H,0
%, N0, + Fe*%(OH), —> Fe*3(N*50y), + N+201 + H,0
2| 4| N+ + 26 —> N2

2 |3N*™ -3¢ —> 3N*5
1|2|Fet2—1¢é—> Fe'3

5NO, + Fe(OH), = Fe(NO,); + 2NO{ + H,0
Moacuernue. 2+ (1N*4) + 1+ (8N*4) = 5NT45N0,).

[Ty
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223% N0, + Fet2I;1 —> Fe*3(N*50,), + I + N*20
6| Nt + 26 —> N+2
2 |3N*4 -3¢ —> 8NS5
2|21 -26—19 6@
2| Fet2 — 16 —> Fet3
6NO, + Fel, = Fe(NO,), + L, + 3NO?
Moacueunue. Ilocie coxpaleHUA MHOXKUTeNed 00-

mee yncao N4 paccuursBaor Tak: 3+ (IN*4) +1-(3N*) =
= 6NT4(6N*40,).
224,  N-3H, + 03 —> NY1 + H,02 (6es xar.)
2 | 2N-8 - 66 —> N
3|09 + 46 —> 202
4NH, + 30, = 2N, 1 + 6H,0
N-3H, + 03 — N*+201 + H,0"2 (xar. Pt)

4 |N-3-5¢—> N*2

5|09 + 46 —> 2072

ANH, + 50, = 4NO{ + 6H,0

225. N-3H, + F§ —> NH,F-! + N*3F;!

1|N3-66—>N*3

3 | FQ + 26 —> 2F1

4NH, + 3F, = 3NH,F + NF,
226. NHj! + Na® —> Na*INH, + H}t
aMua HATPUA

1|2H" +2¢ —> HJ
2 | Na®—- 16 —> Nat'l
2NH, + 2Na = H, + 2NaNH,
227*%, N-3Hji!+ Ca® — Ca*™?H,! + Caj?N33
1|2NH; + 12— 2N3 + 6H!
6 | Ca® — 2¢ —> Cat?

. 2NH, + 6Ca = 3CaH,, + Ca,N,
Noacuerue. ®opmansao NH; 3a cuer aromMoB BogO-
poza BHICTYIIAeT B POJIY OKMCIUTEIS.
228. NHj#!+ Al — AI*3N-3 + HY!
3| 2H* + 26 —> HY
2 | Al°-3¢6—> Al*3

2NH, + 2A1 = 2AIN + 3H,1

P = QO
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229. NHji!+ KOy(K*10710%) —> KO 2H + N,! + H,02
1|2N-2-6¢—> N
2|01+1e—> 02
21004+ 2¢6—> 02

2NH, + 2KO, = 2KOH + N, 1 + 2H,0
Cwm. Takoke 3amauy 119.

230. N-SH, + N,0 —> N + H,02
1 | 2NH, - 6¢ —> N + 6H*!
3|N,0+26 —> N+ 02

2NH, + 3N,0 = 4N, + 3H,0

231.  N-%H, + Se™40, —> Se® + NY! + H,0?
2 | 2NH, - 66 —> N + 6H*!
3 | Sett + 46 —> Se®
4NH, + 3Se0, = 3Se + 2N, + 6H,0

3e

232. N-3H, + Cu*20 —> Cu® + N91 + H,0
1|2N-3- 66— N
3 | Cu*? + 26 —> Cu®
2NH, + 3Cu0 = N, + 3Cu + 3H,0

233. N73H, + H,0;! —> N1 + H,02
1|2N-3-66—>NJ
3|201+2e—> 202

2NH, + 3H,0, = N,! + 6H,0

234, N-3H, + NaCl*10 —> N;2H, + NaCl-! + H,0

THAPASHH

1|CI*t + 26 —> CI1
2NH, + NaCIO = N,H, + NaCl + H,0
235. N-3H, + KMn*70, — N9! + Mn*40,| + KOH + H,0
1|2N-3 -6 —> NJ
2 | Mn*7 + 3¢ —> Mn*4 .
2NH, + 2KMnO, = N,! + 2MnO, | + 2KOH + 2H,0

2 [N‘?’ -16—> N2

236. N-3H, + KMn*70, + KOH —> N91 + K,Mn*60, + H,0
1|2N-3 - 66 —> NJY
6 | Mn*7" + 1¢ — Mn*6
2NH, + 6KMnO, + 6KOH = N,| + 6K,MnO, + 6H,0
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237. N-3H, + KMn*"0, + H,SO, —>
— N2t + Mn*280, + K,SO, + H,0
5| 2N-3 - 66 —> NJ
Mn*7 4+ 5 — Mn+?
10NH, + 6KMnO, + 9H,S0, =
= 5N, 1 + 6MnSO, + 3K,SO, + 24H,0
238*. HN,+ 19 —> NY + H+I1
1 | 2HN, - 2¢ —> 3NJ + 2H*
119+ 2¢— 21!
2HNg; + I, = 3NgT + 2HI
HN; — a30THCTOBOZOPOLHAA KHUCJIOTA, COMU DTOH KUCIO-
THI Ha3LIBAIOT a3UAAMU.
239*%. NaN, + NaNO, — N1 + Naj'0
a3y HaTpusa
5| NaNg — 16 —> 3N° + Natl
1 | NaNO; + 5¢ —> Na'*l + N? + 3072

5NaN,; + NaNO; = 8N,t + 3Na,0
ITosacHueHue. Koabdumnuenr 8 nepex N, paccuursisa-
10T TaK: 5+ (3N?) + 1+ (1N = 16N°, mau 8NY.
240. N*3F,; + HQ — NYt + HIF
1 ' 2N*3 + 6¢ —> NJ

HY - 2¢ —> 2H"!
2NF; + 3H, = N3t + 6HF
241. N-3H,Cl + Cu*20 — Cu® + CuCl, + N§ + H,0
1|2N3-6é—> N9
3 |Cut?+ 26— Cu®
2NH,Cl + 4CuO = 3Cu + CuCl, + N,t + 4H,0
242 N3;2H, + H,0;! —> N9t + H,072
2N2 - 4 —> N}
21201+ 26— 202
N,H, + 2H,0, = N1 + 4H,0
243*. N-1H,0H + HN*+50;, —> N}'01 + N*20 + H,0
THAPOKCHZ aMHHA
3| 2N1 - 46— 2N*1
4 IN*5 + 3¢ —> N*2
6NH,OH + 4HNO, = 3N,01 + 4NO? + 11H,0

[ary
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244.  N-3H,«H,0 + K,Fe*60, —> Fe*30(OH)| + N91 + KOH + H,0
1]2N-3-66—>NY
2 [Fet6 + 3¢ — Fe*3
2NH,OH + 2K,FeO, = 2FeO(OH)| + N, + 4KOH + 2H,0

245. NHHS 2+ HN*504(pas6.) —> S°| + N*201 + NH,NO, + H,0
3[82%2-26—>80
2 |N*3+ 3¢ —> N*2
3NH_HS + 5HNO4(pas6.) = 38°| + 2NO? + 3NH,NO, + 4H,0

246. NH,HS2 + HN*50,(konm.) —

— 8% + N+40,1 + NH,NO, + H,0

S 2-26—> 80

N+5 + ¢ —> N+4

NH,HS + 8HNO,(pas6.) = S0| + 2NO,! + NH,NO, + 2H,0

1
2

247. HN*50,(xonm.) + B® —> B(OH), + N*40,!

3IN*+ 16 —> NH
1|B%-3¢—> B*3

3HNOy(xormn.) + B = B(OH), + 3NO, 1

248.  HN*50,(komm.) + CO —> C*40,1 + H,0 + N*40,1

4 [Nt +16—> N*™
1|C0-4e—>C*™

4HNOy(xom. ) + C = CO,t + 2H,0 + 4NO,1

249. HN*+50, + Se® + H,0 —> H,Se*0, + N*20
N*8 + 3& —> N+2

Sel — 4¢ ——> Setd

4HNO; + 3Se + H,0 = 3H,8e0; + 4NO1

250. HN'504(xonn.) + PO(kpacs.) —> HyP™50, + H,0 + N+40,1
5| Nt + 16 —> N*4
1|P%— 56— P*5
5HNOy(xorn.) + P(xpacu.) = H;PO, + H,0 + 5NO,1

251.  HN*504(konm.) + I3 — HI*30, + N+0,1 + H,0

10 | N+5 + 16 —> N*+4
1 |19 - 106 —> 2I*5

10HNO(xomm.) + I, = 2HIO, + 10NO,1 + 4H,0
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252.

253.

254.

255.

256.

257.

258.

259.

3]

o w

1
4.

HN*50,(kom1.) + Cu® —> Cu*2(NOy), + N*40,1 + H,0
N*5 4 16 —> N+
Cul - 26 —> Cut?

4HNOg(xonw.) + Cu = Cu(NOjy), + 2NO,1 + 2H,0

HN*50,4(pas6.) + Cu® —> Cu*3(NOy), + N+201 + H,0
N*5+ 36 —> N*2
Cu® ~ 2¢ —> Cu™?

8HNO,(pas6.) + 3Cu = 3Cu(NOy), + 2NO' + 4H,0

HN+50,(0u. pasb.) + Al® —> N3H,NO; + AI*3(NO,), + H,0
N*5+ 86— N3
Al0 — 36 —> Al*3

30HNO,(0u. pas6.) + 8Al = 3NH,NO, + 8AI(NO,), + 9H,0

HN*30,(pas6.) + Al —> AI*3(NO,), + N3101 + H,0
2N*5 + 8¢ — 2N+1
Al - 36— Al*3

30HNO,(pas6.) + 8Al = 8AI(NO,), + 3N,01 + 15H,0

HN*504(konm.) + Al° — AI3(NOy); + N*0,1 + H,0
N*5+4 16 —> N+
Al0 - 36— Al3

6HNO(komm,.) + Al = AI(NO,), + 3NO, 1 + 3H,0

HN*50,4(pag6.) + Fe® —> Fet3(NOy); + N*201 + H,0
N*5 + 3¢ —> N*2
Fel ~ 3¢ —> Fe™®

4HNO,(pas6.) + Fe = Fe(NO,), + NOT + 2H,0

HN*50,(pas6.) + Ca® —

N0t + Ca*t3(NO,), + H,0 (mau N,1)
2N*5 4 8¢ —> 2N*1

Cal - 2¢ —> Ca™?

10HNO,(pas6.) + 4Ca = N,0 + 4Ca(NO,), + 5H,0

HN*50,(04. pas6.) + Ca® —> N-3H,NO, + Ca*3(NO,), + H,0
N*5+ 8¢ —> N3
Cal - 26 —> Cat?

10HNO4(01. pas6.) + 4Ca = NH,NO, + 4Ca(NO,), + 3H,0
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260. HN'®0g(koum.) + HCl(korumn.) + Pt0 —>
—— N*201 + H,[Pt+Cl,] + H,0
N+5 4 3¢ —> N*2

Eto — 46 —> PtH4
4HNOy(xon1.) + 18HCl(kon11.) + 3Pt =
= 4NO? + 3H,[PtCl,] + 8H,0

261. HN'90O4(konn.) + Te® —> Te 0, + N*40,! + H,0
4 |N+5 + 16 —> N+

Tel — 46 — Tet4
4HNOg(xon1.) + Te = TeO, + 4NO,1 + 2H,0

[

262. HN+5O3(ROHIL) + As? —> H3AS+5O4 + N+4OZT + H,0
5|Nt5+ 16 —> Nt

As0 — 56 —> Ag?d
SHNO,(xom.) + As — H,AsO, + 5NO,! + H,0

263. HN*504(xonn.) + Fet20 —> Fe*3(NOy), + N*40,1 + H,0
1| N+ 4+ 16— N+
Fet? - 16 —> Fe*3
4HNO,(koHu1.) + FeO = Fe(NO5), + NO,1 + 2H,0

264. HN*504(xonn.) + (Fe*2Fe}3)0, —> Fe+3(NO 3); + NT0,7 + H,0
N+5 4 16—> N+
1 Fet?2 —1¢ — Fe™3

10HNOy(xoun.) + (FeFe,)0, = 3Fe(NO,), + NO,! + 5H,0

265. HN'504(xoumn.) + Fe,C —>
—> Fe™3(NOy), + CH40,1 + N+0,1 + H,0
13 [N*5+ 1 —> N
1 (Ee3C —13¢ —> 3Fe*3 + C+

22HNO3(R0H11 )+ Fe3C =

= 3Fe(N03)3 + 0021 +18NO,1 + 11H,0

266. HN'5Ogy(komnm.) + Cu,S —>

— H,S%60; + Cu*}(NOy), + N™0,! + H,0
N*5 +1e—> N*
Cu,S — 10¢ — 2Cu*2 + 8+6
14HNOgy(xon1.) + Cu,S =
= H,S0, + 2Cu(NO,), + 10NO,t + 6H,0

10
1
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267. HN'5O4(xonm.) + As,S;2 —>
—> H;As™50, + H,8760, + N*0,1 + H,0
40 |[N*3+1e —> Nt
1 |582-40e—> 5S*6
40HNO,(xoH1.) + AS,S; =
= 2H,As0, + 5H,80, + 40NO,! + 12H,0
268. HN*504(xoum.) + H,82 —> H,S*%0, + N*0,! + H,0
8 |N*+1le —> N+
1{S2-8—>S*t
8HNOg(konn.) + H,S = H,SO, + 8NO,1 + 4H,0

269*, HN*50,(geim.) + Hy(HP30,)—> H,P50, + N*201 + H,0
2 |N*5 + 36 —> N*2
3| Pt3—-26—> pt+s
2HNO,(np1v.) + SH,(HPO,) = 3H,PO, + 2NO1 + H,0
H,(PHO,), nmu HyPO,, — dochonosas Kucora.
270. HN™503;2 — N*™0,1 + 091 + H,0 (za cBeTy)
4 |N*5+1e—> N*™
1[202-4¢—0)
4HNO, = 4NO,1 + 0,1 + 2H,0
271.  NaN+*30, + Cu® + H,80, — Cu*280, + Na,S0, + N*40,1 + H,0
2 | Nt 4+ 1e—> N*H
1| Cu% -2 — Cu*?
, 2NaNO, + Cu + 2H,S0, = CuS0, + Na,S0, + 2NO,1 + 2H,0
272. KN+50, + Mg® + H,0 —> N-3H,1 + Mg*2(OH),| + KOH
1|N*5+86—> N3
4 | Mg® -2 —> Mg*?
KNO, + 4Mg + 6H,0 = NH, ! + 4Mg(OH),| + KOH
273. KN'504; + Mg® + H,0 — N;2H}! + Mg+?(OH),| + KOH
1|2N*5+ 146 —>2N2
7 | Mg? - 26 —> Mg*?
2KNO, + 7Mg + 10H,0 = N,H, + TMg(OH),| + 2KOH
274. KN*50,; + Mg°® + H,0 —> N"'H,0H + Mg*?(OH),| + KOH
1|N*+66—>N!
3 | Mgl — 26 —> Mg*?
KNO; + 3Mg + 5H,0 = NH,0H + 3Mg(OH),| + KOH
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275.

276.

277.

278.

279.

280.

281.

282.

82

1
1

2
1

[y

1
1

KN*50, + N-3H,Cl —> H,0 + KCI + N3101

N*5 + 46 —> N*1

N8 — 46 —> N*!1

KNO, + NH,CI = 2H,0 + KCI + N,01

KN+50, + Al° + KOH + H,0 — K[AI*3(OH),] + N-3H,1
N*3+ 8¢ —> N3

Al0 — 3¢ — Al*3

3KNO, + 8Al + 5KOH + 18H,0 = 8K[AI(OH),] + 3NH,1
KN*50, + Zn® + KOH + H,0 —> K,[Zn*%(OH)], + N-3H, |
N5 + 86 —> N3

Zn0 — 26 —-> Zn*2

KNO, + 4Zn + TKOH + 6H,0 = 4K,[Zn(OH),] + NH, !
KN+5052 — 091 + KN+30,

LN+5 + 26 —> N*3

2072 - 46 —> 0)

2KNO; = 0,1 + 2KNO,

Pb*3(NO,), + H,03! + NaOH —> Pb+40;2| + NaNO, + H,0
Pb*2 - 2¢ — Pb*¢

2071 + 26 —> 2072

Pb(NO,), + H,0, + 2NaOH = PbO,| + 2NaNO, + 2H,0

CILJIAaB.

Pb*2(NO,), + KCI*10 + KOH ———

25 R,Pb™0, + KNO, + KCI! + H,0

] Pb*2 - 2¢ — Pb+4

Cl*l1 +2e —> ClI!

Pb(NO,), + KCIO + 4KOH = K,PbQ, + 2KNO, + KCI + 2H,0.
Mn*24(NQ,), + Pb? + HN*504(xonmu.) —>

—> HMn*70, + Pb*3(NO,), + H,0 + N*40,1

LN% +1lé —> N+

Mn*2 -~ 5¢ —> Mn*7 | __
Pb0 — 26 —> Pb*2 €

Mn(NOj), + Pb® + THNO,(kon1.) =

= HMnO, + Pb(NO,), + 3H,0 + TNO,1

Hg*3(NOy), + H,0;! + NaOH —> NaNO, + 091 + H,0 + Hg?

LHg+2 + 26 —> Hg®

2071 - 26 —> 09

Hg(NO,), + H,0, + 2NaOH = 2NaNO, + 0,1 + 2H,0 + Hg




283.  Fe'2(N+5032), + Al — Fe30, + Al3%0, + N+40,1

3 | 2Fe(NO,), + 26 —> 2Fe*3 + 4N*4 + 1202
1| 2A10 - 66 —> 2Al+3

6Fe(NO,), + 2Al = 3Fe,0, + Al,0, + 12NO,!

284, Fe(N*50;2), —> N*40, + 03 + Fe,0,

4| 3N*3 + 36 —> 3N+
3/207%2-4é—> 0%

4Fe(NO,); =~ 12NO, + 30, + 2Fe,0,

285.  Ag'IN+50;2 —> N*0, + 09 + Ag®
4|2/ Agt+1e—> Agf
4|2 N+ + 16 —> NH
21202 - 46— 09

2AgNO, = 2NO,1 + 091 + 2Ag

2e

286. NH,NO, + Ba0 —> Ba+20 + Ba$2N;? + BaHj!
HuTpug 6apud

NH,NO,; + 16 —> 2N3 + 4H 1+ 3802

Bal — 2 —> Ba*2

NH,NO, + 8Ba = 3Ba0 + BagN,, + 2BaH,

1
8

287.  N-3H,N*50,~— N30t + H,0
1|N-3-4¢ —> N*1
1[Nt +4e—>NH1
NH,NO, = N,01 + 2H,0

okcug asota (1)

288. N-3H,N*+50,—> N§ + 031 + H,0

110 2N*5 + 106 —> N
2N-3 - 6 —> NJ
1{10|202~ 46— 0§

2NH,NO; = 2N, 1 + 0,1 + 4H,0

10e

289.  Pb(N*50;2), — PbO + N*40, + 0%

4 |Nt5+1e—>N™
1{202-4¢6—>09

2Pb(NOy), = 2PbO + 0,1 + 4NO,1
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290. HN*30, + KMn*’0, + H,S0, —>
~—> HN*50, + Mn*250, + K,S0, + H,0
N*3 ~ 26 —> N*5
Mn*? + 5& —> Mn*2
5HNO, + 2KMnO, + 3H,SO0, =
= 5HNO, + 2MnS0, + K,80, + 3H,0
291. HN*30, + HMn*70, —> Mn*23(NO,), + HN+50, + H,0
N+*8 -2 —> N
Mn*7 + 5 —> Mn*2
5HNO, + 2HMnO, = 2Mn(NOy), + HNO, + 3H,0
202. HN*30, — N*201 + N*0,! + H,0
1|N*3+ 16 —> N*2
1| N*3-16—> N*™
2HNO, = NO? + NO,1 + H,0
293. HN™30, + 0%(Bosx.) —> HN*+5032
2 | N*8 - 26 —> N*5
109 +4é—> 202
2HNO, + Oy(soszn.) = 2HNO,
294. HN*30, — HN*50, + N*20 + H,0
1| N*8 -2 —> N+
2 |N*8+ 16— N+2
3HNO, = HNO, + 2NOt + H,0
295. HN*30, + Cl§ + H,0 —> HN*50, + HCI"!
1 [N*8 -2 —> N5
Clg + 26 —> 2CIt
HNO, + Cl, + H,0 = HNO, + 2HCl
296. HN*30,+ HI'l — I| + N*201 + H,0
2 I N*3 4 16 —> N*2

[SVS

DN v

2I'1 - 26— 1Y
2HNO, + 2HI = I,| + 2NO{ + 2H,0

297. NaN+30, + K,Cr3%0, + H,80, —>
— K,80, + NaN*%0, + Cr33(S0,); + H,0
3 ’N+3—2é~—>N+5

2Cr*6 + 66 —> 2Cr*3
3NaNO, + K,Cr,0, + 4H,S0, =
= K,S0, + 3NaNO, + Cr,(S0,), + 4H,0
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298. NaN*30, + Fe*%Cl, + HCl — Fe*3Cl; + N*201 + NaCl + H,0

1| Nt¥+1e—> N*2
1 | Fet? — 1 —> Fe™*3

NaNO, + FeCl, + 2HCI = FeCl, + NOt + NaCl + H,0

299. NaN*30;2 — Na,0 + N¢ + 0f
2N*3 + 6& —> N3
2072 - 4¢ —> 0
4NaNO, = 2Na,0 + 2N, + 30,1
300. NaN+30, + N-3H,Cl —> N91 + NaCl + H,0
1|2N+3+6¢ —> NY
1|2N-3 -6 —> NY
NaNO, + NH,CI = N,1 + NaCl + 2H,0

[Vl )

®dochop u ero coeamHeHUs

301. P°+ 09 — P;50;2
PO - 5 —> P+
09 + 46 — 2072
4P + 50, = 2P,0,
302. P°+ 09— P303% (memocrarox O,)
P0 -3¢ —> p+3
09 + 46 —> 202
4P + 30, = 2P,0,
303. PO+ HY— P3HI

2| PO+ 3¢ —> P38

3 |HY - 26 — 2H"

2P + 3H, = 2PH,!

304. PO+ 80— P35S;?

2| PO~ 52— P>

5|8%+ 2 —> 82

2P+5S=P,S;,
305%. PY(Ger.) + P§50, —> P§30,
2 | 2P0 —- 8¢ —> 2P*3
3 |2P"5 + 46 —> 2P"3
4P(Gen.) + 8P,0; = 5P,0,

[

YV

Moacuernwue. 2+(2P3) + 3+(2P*3) = 10P™3(5P$305?).
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306. P9+ H}'0—> H,P'50,+ HJ!
1 |4P%-20¢ —> 4P*°
10 | 2H' + 26 —> HJ
P, +16H,0 = 4H,PO, + 10HY!

307. PY%6en.)+ KOH + H,0 —— P-3H, ! + K(P*1H,0,)
3|P0-16—>P*1
1|P°+36—>P3
4P(6ex.) + 3KOH + 3H,0 = PH,! + 3K(PH,0,)
308. PO+ Cly—> P*3Cl;!
PO - 56 —> P*5
Clg + 26 —> 2CI1
2P + 5Cl, = 2PCl,
309. PO+ 80— P§38;52
2 ‘ P0—- 36— P*3

[\

3|80+ 26— 52
2P + 8S = P,S,
310. PO+ Ca®— Caj?P;?
1|2P% + 66 —> 2P3
1|3Ca% - 66 —> 3Cat2
2P + 3Ca = Ca,P,
311.  P%6exn.) + H,S760 (koHL.) —> H,(PHO,) + S*40,?

2|P0-3—> P13
3[S™6+ 26 —> S

2P(Ger.) + 8H,SO,(xoni.) = 2H,(PHO,) + 350,1
312. P+ Ba(OH), + H,0 —> P-3H,! + Ba(H,P*10,),

dochunar 6apusa

2 EO +8—>P3
3 | 2PV — 2¢ —> 2P+
8P + 3Ba(OH), + 6H,0 = 2PH, ! + 3Ba(H,P0,),
1 4 5 2 3
313. P°+ KMn'*’0, + H,0(rop.) —>
—— Mn*40, + K,HP*50, + KH,P+50, + KOH
2P0 - 106 —> 2P*5
Mn*t7 + 3¢ —> Mn*¢
6P + 10KMnO, + 5H,0(rop.) =
= 10MnO,| + 3K,HPO, + 3KH,PO, + KOH

3
10
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314.

315.

316.

317.

318.

319.

320.

321.

P*3Cl, + Br) + H,0 —> H P+50, + HBr ! + HCl
Pt3 — 26 —> Pt5

Br) + 2¢ — 2Br!

PCl; + Br, + 4H,0 = H;PO, + 2HBr + 3HCl
P+3Cl; + 0§ — P*5C1,072

P+~ 26 — P*5

0% +4e —> 2072

2PCl,; + O, = 2PCl;0

1
1

2
1

P*5Cl, + PO(6es.) — P*3Cl,
P*5 + 26 —> P+3

PO - 36 —> P3

3PCl, + 2P(6ex1.) = 5PCl,

3
2

P3H, + 0 — H,P*50,2
P23 -8¢—> Pt

0§ + 46— 202

PH, + 20, = H,PO,

1
2

P$30, + 0§ —> P}50;?
2P+3 — 4¢ —> 2P+
09 + 46 —> 2072

P,0,+ 0, =P,04

1
1

P30, + Ag*INO; + H,0 —> Ag®| + H;P*%0;2 + HNO,
1| 2P*3 — 4¢ —> 2P+5
4 | Agtl+1e— Ag?

P,0, + 4AgNO, + 5H,0 = 4Ag| + 2H,PO, + 4HNO,

P}30, + Cu(N+50,), — CuO + P$50, + N*201
3 | 2P*8 - 46 —> 2P*5
2 | 2N*5 + 66 —> 2N*2

3P,0, + 2Cu(NO,), = 2Cu0 + 3P,0; + 4NO{

NagP-3 + HN*504(xonm.) —

— NaH,P*%0, + N*40,1 + H,0 + NaN*50,
P3-8¢—>Pt®

N*5 +1é —> N

Na,P + 10HNO, = -

= NaH,PO, + 8NO,! + 4H,0 + 2NaNO,

1
8
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322,  Ca,P;3 + Cay(P50,), —> CaO + PO
5 | 2P-3 — 62 — 2P0
3 | 2P*5 + 106 —> 2P0
5Ca,P, + 3Cay(PO,), = 24Ca0 + 16P

323. Ca,P;®+ KMn*’0, + H,80, —>
— Cay(P*50,), + Mn*280, + K,S0, + H,0
5 LZP‘3 ~16¢ — 2P*5
16 | Mn*7 + 56 —> Mn*2

5CayP, + 16KMnO, + 24H,S0, —
= 5Cay(PO,), + 16MnS0, + 8K,S0,+ 24H,0

324. CagP;? + KMn*"0, + H,0 —> Ca(OH), + KOH + Mn*0,] + PO
1|2P3-6e—> 2P0
2 [ Mn*7 + 3¢ —> Mnt4
Ca,P, + 2KMnO, + 4H,0 = 3Ca(OH), + 2KOH + 2MnO, | + 2P

325. CayP32 + ClJ + H,0 — Cay(P*50,), + HCI!
1|2pP3-16¢ —> 2P+
8 |Cl1§ + 26— 2C1!

Ca,P, + 8Cl, + 8H,0 = Cay(PO,), + 16HCI

326%. H{!'PO,(pas6.) + Fe® — Fe*2HPO,| + Fei2(PO,),| + HJ!
1| 4Fe% — 8¢ —> 4Fe™?
4 |2H* + 2¢ — HJ

8H PO ,(pas6.) + 4Fe = FeHPO,| + Fey(PO,),| + 4HY!

IToacumernune. H3 3H;PO,, rne 9 atomoB BoZOpPOZA,
TOJILKO 8 U3 HuX obpasyioT 4H,, a ocraBmuiica aToM BoAOpO-
Aa 6e3 MI3BMEHEHUA C. 0. IepexoquT B coctaB FeHPO,.

327. H'PO,(pas6.) + Mg? —> Mg#2(PO,),| + HY!
1|3Mg? - 66 —> 3Mg*?
3 | 2H*1 + 26 —> HY

2H,PO,(pas6.) + 3Mg = Mg,(PO,),| + 3H,t

328. H,(P**HO,) + Ag*INO, + H,0 —> H,P+50, + Ag®| + HNO,
1|P+3 - 26 —> PS5
2 |Agtt + 16— Ag®
H,(PHO,) + 2AgNO, + H,0 = H,PO, + 2Ag%| + 2HNO,
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329*, H(P*'H,0,) + Hg*2Cl, + H,0 —> H,P*30, + Hg? + HCl
1-i2 eapuanm ogopmaenusa IB.
1|{Pt1-26—P*3
1 |Hg*2+ 2e —> Hg?
H(PH,0,) + HgCl, + H,0 = H,PO, + Hg + 2HCI
MMoacuenne. HyPO,, mmu HH,PO,), — crabaa doc-

¢muoBaa kucyota. CTpyKTypHas ¢opMysia M BO3MOXKHBIE
CTENeH! OKMCJIEHHS 3JIEMEHTOB:

H+1___O—2 H+1 H+1___0—2 HO H+1_0—2 H—l
/

\_. ./ \_ ./ “\
Pt pPt+3 P5
7\ /. \ /. \
02 H+1 02 HO 0—2 H-1
1 sapuanT II BapuanT II1 BapuanT

Crenenu oKkucjenusa aToma ochopa 1 JByX aTOMOB BOAO-
pozxa mo cBsasu P—H pasunie, HO Be3le 3JIEKTPOHEUTPAID-
HOCTB MOJIEKYJBI coOaiofaercd. A HaXOMXIOeHUA CTEXMO-
METPUUECKNX KO3(P(PUIMEHTOB MOXKHO MCIOJL30BaThH BCE
TPU BapUaHTAa cTeneHel okuciaeHus docdopa u Bogoposa.

2-it sapuanm ogopmaenus Ib.

H*Y(HQP*30,) + Hg*2Cl, + H,0 — Hg® + H*(H;1P*30,) + HCI

1|2H% - 2¢ —> 2H"
1 |Hg*2 + 26 —> Hg?
H(H,PO,) + HgCl, + H,0 = Hg + H(H,PO,) + 2HCl

3-ii sapuanm opopmaenus IB.

H(H;'P+50,) + Hg*2Cl, + H,0 = Hg® + H(H}'P*30,) + HCl

1|{P*5+26—>P*3

1 [Hgt2+ 2 —> Hg®

1|2H1 - 46 —> 2H*! , -
H(H,PO,) + HgCl, + H,0 = Hg + H(H,PO,) + 2HC]

IHosscueumue. IlpuBegeEHLEIME HOpPHUMEpaMU eIle pas
moAYepKHEM (POPMATBHOCTD IOHATUA «CTEIIeHb OKUCIEHUA» .

4e

yYrnepop, KpeMHUN U UX COeANHEeHUS
330. C0+F9—>CHF;!
1|C0-46—>CH
2| F+2é6—>2F1

C + 2F, = CF,
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331, CO+ Al0—> Al3C;*
3|[CO+4e—>CH
4 | Al - 32— Al*3

332. C°+ Ca’— Ca*2C;!
1|2C0+2¢—>2C1
1|Ca® - 2é —> Ca*2

2C + Ca = CaC,

333. C°+ AlL,0;,— Al,C3* + C*201
1]3C%+ 126 —>3C*
6|C0—2e—>C*2

9C + 2A1,0, = Al,C, + 6CO1

334. C°+Hj}'0—>C*201 + HY?
1{C0-26—>C*2
1|2H* +2¢ —> HY

C+H,0=COt + H,f

335.  CO+ §+0,——> 80 + G0,
1]CO - 46— C*
1|8 +4e— S0
C + 80, =S + CO,!

336. C°+ N*20 —> C*201 + N9t
2|C0-26—>C*2
1| 2N*2+ 4 —> NY

2C + 2NO = 2CO1 + N, |

337. CO+N*0, — C*0,1 + NIt
2|C0-4e—>CH
1|2N*4+ 82— N

2C + 2NO, = 2CO,1 + N,

338. C%+CaO + Hj'0 —> CaC**0,4 + HJ?
1|CO-4e—>CH
2 | 2H*! + 26 — H)

C + Ca0 + 2H,0 = CaCO, + 2H,1
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339.  C?+CaO — CaCj! + C*201
1]2C0+2e—>2C1?
1[C0~2é—>C*2

3C + CaO = CaC, + CO1

340. CO + Cut20 —> Cu? + C*201
1|C%—-26—>C+2
1| Cu*2+ 2 —> Cu°
C + CuO = Cu + COt

341.  CO+ P§50, —> P? + C*20t
5| C0~ 26 —> C2
1 | 2P*5 + 106 —> 2P0
5C + P,0, = 2P + 5CO{

342. C°+Pb*20 —> PbO + CH0,
1|C0—4e—>C*
2 | Pb*2 + 26 —> Pb0
C + 2PbO = 2Pb + CO,

343.  C0+ Sit10, — Si% + C*201
2| €0~ 26— C*2
1|Sit + 46 — Si0
2C + 8i0, = Si + 2CO1

344. C°+8Si0, —> SiC™ + C*201
2|C0-2e—>C"2
1(C0+4e—>C™H

3C + 8i0, = SiC + 2CO1

345. C°+ BaS*60, —> BaS~2 + C*201
4|C0-26—>CH2

St + 8¢ —> S2
4C + BaSO, = BaS + 4CO1

346. Co+ BaC+403 —> BaO + C*201
1|C0-2e6—>C*2
1|Ct4+ 26— C*2

C + BaCO, = BaO + 2CO{
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347.

348.

349.

350.

351.

.5

352.

353.

354.

92

CO + (Cr%Fe™2)0, — Fe? + Cr? + C*201
4|C0—2¢6—>CH2 .
1|2Cr*3 + 6 —> 2Cr0
1| FetZ + 26 —> Fe?

4C + (CryFe)O, = Fe + 2Cr + 4CO1

8e

CO + K,Cr360; — Cr}304 + K,C™0, + CT0,t
3[CO-4e—>CM
2 | 2Cr*6 + 66 —> 2Cr+3
3C + 2K,Cr,0, = 2Cr,0, + 2K,CO; + CO,1
CO + CaCO, + Na,S760, —> C*+40,! + Na,CO; + CaS2
2|C0- 46 —>C*
1[St6+8—>S2
2C + CaCO, + Na,S0, = 2C0,1 + Na,CO, + CaS
CO + KN*50, —> K,CO; + CH0,1 + N3
5|C0—46—>CH
2 | 2N*5 + 106 —> N3
5C + 4KNO, = 2K,CO; + 3CO,1 + 2N, 1
CO + Cay(P*50,), + Si0, — CaSiO, + PO + C*201
CO~2e—>C*2
2 | P+ + 56 —> PO
5C + Cay(PO,), + 3Si0, = 3CaSiO, + 2P + 5CO?
C° + Cay(P*50,), —> C*201 + CagP;?
8| CO- 26 —>C*2
1|2P*5 + 16¢ —> 2P73
8C + Cay(PO,), = 8CO1 + CayP,
CO + Ca8*60, — $+40,1 + Ca0 + C*0,1
1|C0-46—>C™
2 |St6+ 26— ST
C + 2CaS0, = 280,1 + 2Ca0 + CO,t
CO + Na,S'60, —> Na,§2 + C+0,1
2[C0— 46— C*.
1]8*%+8—— 872

2C + Na,S0, = Na,S + 2C0, 1



355.

356.

357.

358.

359.

360.

361.

362.

CoO4 80— C+4S-2-2
1|C0-4e—>C*™
2(S0+26—>82

C+28=CS,

C0 + 80 + KN*50; —> N3t + C*0,1 + K,S72
3[12(C0—-4e—>CH¢
4|80+ 26— 82 195
1| 4|2N*5+106 —> NY [+<€

3C + 8 + 2KNO; = N, + 3CO,1 + K,S

C° + Cl§ + Cr,0, —> CrCl;! + C*201
3|C0-2¢6—>C*2

3Cly + 66 — 6Cl1
3C + 3Cl, + Cr,0, = 2CrCl, + 3COt
C° + NJ + BaC*40, —> C*201 + Ba(C*2N-3),
C0—2&—>C*2
N + 66 —> 2N-3
Ctt 426 —> C*2
4C + N, + BaCO, = 3CO1 + Ba(CN),
C° + K,C*0, + NH, —> KC*2N + H,0
CO0 - 2¢ —> C*2
Ctt+2¢—>C*2
C + K,CO, + 2NH, = 2KCN + 3H,0
C*20 + (Fet2Fe}3)0, — Fel + CT0,!
4|C*2-2¢6—>C*
1 | 2Fe*3 + 6& —> 2Fe®
1 | Fe*2 + 2¢ — Fe?
4CO + (FeFe,)0, = 3Fe + 4CO,1
C*20 + 0§ — C+40,1
2|C2-2¢—>CH
1|09 +4é—> 202

2CO + 0, = 2CO,1

C*20 + I}50, —> C*0,1 + I3
5|Ct2~2¢—CH
1|21 + 106 —> 1Y

5CO + 1,05 = 5CO, ! +1,

—

—

4
1 _
1 8e

[ay

8¢
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363.

364.

365.

366.

367.

368.

369.

370.

924

C*20 + Ca0 + H10 — CaC*0, + H
1|C*2 26 —>C*H
2H* + 26 —> HY

CO + CaO + H,0 = CaCO, + H,1

C*20 + Pd*2Cl, + H,0 —> C*40,! + HC1 + Pd?|
1|C*2-26—>CH*

Pd*2 + 2¢ —> Pd° ,
CO + PdCl, + H,0 = CO,! + 2HCl + Pd|

C*t20 + Hg __) C—2H§10H+1
C*2+ 46— C2
HY - 26 —> 2H*!

CO + 2H, = CH,OH

1
2

C*20 + H} — C™H}! + H,0
Ct2+ 66 —> C
HY - 26 —> 2H"!

CO + 3H, = CH,1 + H,0

1
3

C+2 - 2¢ —> C+4
Ol+1e—> 02
CO + Na,0, — Na,CO,

1
2

C*0, + H} —> C*H, + H}'0
Ctt4+8¢—>C
HY - 26 —> 2H*!

CO, + 4H, = CH,1 + 2H,0

1
4

C*0, + CO(xoxc) —> C+201
C* + 28 —> C*2

CO - 26 —> C+2

'CO, + C(koxkc) = 2CO1

1
1

C+40, + Mg? — C° + Mg+20
1|C*+4e—>CO
2 | Mg -2¢e —> Mg*2

CO, + 2Mg = C + 2MgO




371.

372,

373.

374.

375.

376.

377.

378.

C*™0, + Ca® —> CaC;! + Ca*20
2CH4 + 10e —> 2C1

Ca® — 26 — Ca*?

2CO, + 5Ca = CaC, + 4Ca0

1
5

H+1C*2N-3 + 0 —> C*0, + H}'0 + N3
2HCN - 10¢ — 2C** + 2H*™! + N9
09 +4e —> 2072

4HCN + 50, = 4C0,1 + 2H,0 + 2N,

[S1 98 o]

BaC*40, + Al —> BaO + C° + Al}30,
3|Ctt+4e—>CO

Al® — 3¢ —> Al*3
3BaCO, + 4Al — 3BaO + 3C + 2A1,0,

BaC*40, + Al —> BaO + Al}3C3* + Al,Oq
3|CH+8—>CH*

Al - 3¢ —> Al*8
3BaCO, + 8Al = 3BaO + Al,C; + 2A1,0;

Ag}lC032 —> Ag® + CO, + 09
4| Agtl +1e —> Ag®
2072 - 46— 03

2Ag,C0; = 4Ag + 2CO,1 + 0,1

Si0 + N§ —> Sif*N3
1| 38Si® - 126 —> 3Si**
1|2N9+ 126 —>4N3

3Si + 2N, = Si;N,

Si® + 0§ — 8i*40;2
Si0 — 4¢ —> Sitt
09 + 46 —> 2072

Si+ 0, = 8i0,

1
1

Si® + Mo 60, — Si*40, + Mo®
Si% - 46 —> Sit

Mot6 + 6& —> Mo®

3Si + 2MoO, = 3Si0, + 2Mo

3
2
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379.

380.

381.

382.

383.

384.

385.

386.

96

1
1

Si0 + Mg —> Mg32Si4
SI0 + 46 —> Sit
2Mg? — 46 —> 2Mg+?

Si + 2Mg = Mg,Si

Si® + NH}! —» Sif*N, + H}?
Si0 — 4¢ — Sitt
6H'! + 66 — 3H)

3Si + 4NH, = SigN, + 6H,1

Si® + NaOH*(konn.) —> Na,Sit0, + H}!
Si0 — 4é& —> Sit¢

2H* + 26 —> HY

it

Si + 4NaOH(xonn.) = Na,SiO, + 2H,1

Si® + NaOH*! + H}'0 — Na,Si**0; + Hj?
Si0 — 4¢ — Sit
2H*'! + 2¢ — HY

Si + 2NaOH + H,0 = Na,SiO; + 2H,1

Si® + HN*504(konn.) + HF (kou11.) —
— H,[Si*4F¢] + N*20 + H,0

N*+5 + 3¢ —> N*2

Si% — 46 —> Sit

3Si + 4HNO, + 18HF = 8H,[SiFg] + 4NO? + 8H,,0

Si + H}10(map) — Sit*0, + H31

Si0 — 4 —> Si*4
2H*! + 26 — HY

1
2

Si + 2H,0(nap) = Si0, + 2H,1

Si® + Hj'S —> Sit™S, + HY?
Si0 — 4 —> Sitt
2H*! + 2¢ —> HY

1
2

Si + 2H,S = SiS, + 2H,!

Si*4Cl, + Zn® — Si0 + Zn*2Cl,
Sitt + 4¢ — Sif
Zn% — 26 —> Zn*?

SiCl, + 2Zn = Si + 2ZnCl,



387.

388.

389.

390.

391.

392.

393.

394.

Si+4Cl, + Na® — Si% + Na*!Cl
Sit4 + 46 — Si°

Na%-1é —> Na*!

SiCl, + 4Na = Si + 4NaCl

1
4

Si*Cl, + H} — Si® + H*ICI
Sit + 46 —> Si0
HY - 2¢ —> 2H*

‘SiCl, + 2H, = Si + 4HCI

1
2

Sit4F, + K¢ —> K*1F + Si%
Sitt + 4é — Si0.

K0 -1¢—> K*!

SiF, + 4K = 4KF + Si

1
4

Si+tH;! + H$'0 — Si0, + HY1
1|4H-1 - 46 —> 2H]
2 | 2H*1 + 26 —> HY

SiH, + 2H,0 = Si0, + 4H,1

SiH ! + OY(Bo3z.) — Si0, + Hf102
1|4H!-8¢ —>4H"™
2|09 +4e—> 2072

SiH, + 20,(s03x.) = Si0, + 2H,0

Mg,Si-4 + H*Cl —> MgCl, + Sit*H 't
Si-4 - 8¢ —> Sit4

4H*1 + 8¢ —> 4H"!

Mg,Si + 4HCI = 2MgCl, + SiH, |

1
1

8i*t20 — 8i° + 8i™0,
Sit2 + 2 —> Si0

Sit2 - 2¢ —> Sitt
28i0 = 8i + 8i0,

1
1

Si*+10, + Mg® —> Mg*20 + Si®
Sit4 + 46 —> Si0

Mg? — 2¢ —> Mg+2

Si0, + 2Mg = 2MgO + Si

1
2

4 1. Nsynuosa
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395. Si*0, + Mg® —> Mg}28i* + MgO
1|Sitt+ 8¢ —> Si™*
4 { Mgl - 2¢ —> Mgt?
Si0, + 4Mg = Mg,Si + 2MgO0

396.  Si*40, + BO ——> B}30, + Sif
3 | Si*t + 46 —> Si0
4|BO - 36 —> B3
3Si0, + 4B = 2B,0, + 3Si

Xpom. CoeanHeHUa Xpoma u MapraHua
397.  Cr®+ SCL,0, — Cr*3Cl;! + S+0;?
2| Cr0 - 3¢ — Cr*3
3 Lsmzo2 + 26 —> S+ + 2CI-1 + 2072

2Cr + 38ClL,0, = 2CrCl, + 380,1

398. Cr3%0; + 04 + KOH — K,Cr*%0;? + H,0
1|2Cr*3 - 6¢ —> 2Cr*6é
1|09+ 6e—> 302
Cr,0, + O, + 4KOH = 2K,CrO, + 2H,0

CHJaB.

399. Crj30, + NaN*50, + Na,COy ——>
— Na,Cr*%0, + NaN*20, + CO,1
1 I 2Cr+3 — 6& —> 2Cr*6
N+5 + 26 —> N*3
Cr,0, + 3NaNO, + 2Na,CO, = 2Na,CrO, + 3NaNO, + 2CO,1
1 2 5 3 4 6

400. Cr}30; + NaBr+°0, + H,0 + H,80, —>
—> Na,S0, + H,Cr3%0, + Br}

5 ‘ 2Cr*3 — 6¢ —> 2Cr*®
2Br*5 + 10¢ — Br)

5Cr,0, + 6NaBrO, + 2H,0 + 3H,S0, —

401.  (Cr,Fe)O, + KOH + 03 — K,Cr*60, + Fe}30, + H,0~2
4 | (Cr,Fe)O, — 7é —> 2Cr*6 + Fet? + 402
7|09+ 46— 202

4(Cr,Fe)O, + 16KOH + 70, = 8K,Cr0, + 2Fe,0, + 8H;0

98



402%.  Cr*6032 —> Cr}%0, + 091
2 | 2Cr*® + 6 — 2Cr*3
3(202-46—>0)

4Cr0O,; = 2Cr,04 + 30,1

Iloacuenmnme. M3 9B cuaeayer, uro m3 12 aromos
xuciopozga (4CrO;) Tonbko 6072(3 - 2072) npesparsres B 309,
ocranpHBIe 6072 mepeiinyT Ge3 usMeHeHud c. 0. B Cr,032.

403. Cr(N*503%); — Cr,0, + N™0, + 0}
4 | 3N*5 + 3¢ —> 3N+
3|2072- 46— 09
4Cr(NOy), = 2Cr,04 + 12NO,1 + 30,1

404.  Cr}3%(S0,); + Brg + NaOH —

—> Na,Cr*%0, + NaBr~! + Na,S0, + H,0
2Cr*3 -6 —> 2Cr*¢

Brd + 2¢ — 2Br!

Cr,(S0,); + 3Br, + 16NaOH =
= 2Na,Cr0, + 6NaBr + 3Na,SO0, + 8H,0

405.  Cr}%S0,); + H,0;3! + NaOH — Na,Cr0, + Na,SO0, + H,0-2
1| 2Cr*3 - 6¢ —> 2Cr+$

2071 + 26 —> 2072
Cry(SO,); + 3H,0, + 10NaOH = 2Na,CrO, + 3Na,S0, + 8H,0

[y

CILIaB.

406.  (Cr,Fe)0, + Na,CO, + 03 = Fe$30, + Na,Cr+60, + CO321
09 +4é —> 202
2Cr*3 — 6 —> 2Cr™*6
Fet2 — 1 —> Fe*3

4(Cr,Fe)0, + 8Na,CO, + 70, = 2Fe,0, + 8Na,Cr0, + 8CO, 1

7é

QNN

407*. K,Cr{80;2 — Cr330, + K,Cr+60, + 091
2| 2Cr*6 + 6¢ —> 2Cr*3
32072 - 46— 03

4K ,Cr,0, = 2Cr,0, + 4K,Cr0, + 30,1

IToacuenune. PaccranoBKy K02(DPUIEHTOB DEKO-
Menzayercsa HadaTs ¢ Cr,0,4, Tak Kak us K,Cr,0, yacte xpoma
nepexoauT 06e3 HM3MeHEHUS CTEINeHH OKMHCIEHUS B COCTaB
K,CrO,, gpyras — Boccranasausaetcs u3 Cr6 go Cr*3,
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408. K,Crj®0,+ Fe’ + H,80, —
—> Cr33(80,); + Fe33(S0,),; + K,SO, + H,0t
1 ‘ 2Cr*6 + 6¢ — 2Cr*3
2Fe0 — 6 — 2Fe*3
K,Cr,0, + 2Fe + TH,S0, =
= Cry(SO,); + Fey(SO,), + K,S0, + TH,0
409*. K,Cr3%0; + HI(konu.) —> KI' + Cr*3T, + 'Y + H,0;
I —Cl,Br,I
1 ‘ 2Cr*6 + 6¢ —> 2Cr*3
3|2r1-26—> T

K,Cr,0, + 14HT = KT + 2CrT, + 3T, + TH,0

IMMoscaenune. K,Cry,0,; okucnser HI ua xonoze, a HBr
u HCI npu marpesanum.
410.  Nay[Crt3(OH)g] + Br) + NaOH — NaBr-! + Na,Cr+60, + H,0
2|Crt8-38¢—>Cr*é
3 |Brd+2¢é—> 2Br!
2Nay[Cr(OH)4] + 3Br, + 4NaOH = 6NaBr + 2Na,CrO, + 8H,0

411.  K,Crt%0, + H,8"2 + H,0 —> Cr3(0H),| + S°| + KOH
2 | Cr+6 + 8¢ —> Cr*?
3|82-26—>80
2K,CrO, + 3H,S + 2H,0 = 2Cr(OH),| + 3S| + 4KOH

412,  (N-3H,),Cr*60, — Cr§30, + N + NH, + H,0
1|2Cr*6 + 6¢ — 2Cr*3
1 |2N-3 - 62 —> NY
2(NH,),Cr0, = Cr,0, + N,! + 2NH, 1 + 5H,0

413.  Cr*3Cl, + NaBi*50, + NaOH + H,0 —>
— Na,Cr*60, + Bi*3(OH),/ + NaCl
2|Crt3 -3¢ —> Crtt
3 | Bit5 + 2¢ —> Bi*3
2CrCl, + 3NaBiO, + TNaOH + H,0 =
= 2Na,CrO, + 3Bi(OH),| + 6NaCl
414. Mn*40;? + H,S0, — Mn*280, + 091 + H,0
2 | Mn*4 + 2 —> Mn*2
1{2072- 46— 04

2MnO, + 2H,S0, = 2MnS0, + 0,1 + 2H,0
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415. (Mn*2Mn}3)0, + Al —> Al}30, + Mn®
3 | Mn*2 + 26 —> Mn*
3 | 2Mn*3 + 6¢ —> 2Mn°
8 | Al? —- 3¢ — Al*3

3(MnMn,)O, + 8Al = 4A1,0, + 9Mn

8é

416.  Mn*(OH), + 03 — Mn*40;2 + H,0
2 | Mn*2 - 26 — Mn*4
09 + 46 —> 2072

2Mn(OH), + 0, = 2MnO, + 2H,0

417. Mn*3(OH), + H,03(xorn.) — Mn*40, + H,0™2
1| Mn*2- 2 —> Mn*¢

2071 + 2 —> 2072
Mn(OH), + H,0,(xoum.) = MnO, + 2H,0

418. Mn*280, + Pb*40, + HNO, —>
- —> HMn*70, + Pb(HSO,), + Pb*2(NO,), + H,0
2 | Mn*2 - 56 —> Mn*7
Pb+4 + 26 —> Pb*2
2MnSO, + 5PbO, + 8HNO, =
= 2HMnO, + Pb(HSO,), + 4Pb(NO,), + 2H,0

419. Mn*2S0, + Brg + NaOH —

—> Mn*0,| + NaBr-! + Na,S0, + H,0
1 ‘ Mn*2 — 26 —> Mn*4

Br) + 26 —> 2Br!

MnSO, + Br, + 4NaOH = MnO,| + 2NaBr + Na,S0, + 2H,0

420*. K,Mn*%0, + H,0 —> Mn*0,| + KMn*70, + KOH
1| Mn*6 + 2¢ —> Mn**
2 | Mn*6 — 16 —> Mn*7

3K,MnO, + 2H,0 = MnO,| + 2KMnO, + 4KOH
MosacHernune. 1IMn*® + 2Mn*6 = 3Mn*6 (3K,Mn*60,).

421. HMn*’0;2— Mn*40,| + 031 + H,0
4 | Mn*7 + 3¢ —> Mn™4
3(2072-4é—> 09

4HMnO, = 4MnO,| + 30,1 + 2H,0
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422,

423.

424,

425.

426.

427.

428.

429.

102

2
3

[\

W N

-

KMn*70, + Mn*280, + H,0 —> Mn*40,| + H,S0, + K,S0,
Mn*7 + 36 —> Mn** '

Mn*2 — 26 —> Mn*4

2KMnO, + 3MnS0, + 2H,0 = 5Mn0,| + 2H,S0, + K,S0,

KMn*70;2 + KOH —> K,Mn*%0, + 091 + H,0
Mn*7 + 1& —> Mn*
2072 - 46 —> 04

4KMnO, + 4KOH = 4K,MnO, + 0,1 + 2H,0

KMn*"04 + HCI"! — C131 + KC1 + Mn?*2Cl, + H,0
Mn*7 + 5& —> Mn*2 '
2C171 - 26 —> C1Y

2KMnO, + 16HCI = 5Cl,! + 2KCl + 2MnCl, + 8H,0

KMn*70, + K,S8+40, + H,S0, —> Mn*25+60, + K,S0, + H,0
Mn*7 + 5¢ —> Mn+?
S+4 — ze‘ —_— S+6

2KMnO, + 5K,S0; + 3H,S0, = 2MnS0, + 6K,S0, + 3H,0

KMn+7O4 + KZS’”“O3 + HZO -— Mn+402l + KszFGO4 + KOH
Mn*7 + 3¢ —> Mn*¢
S+4 — 28 —> S+6

2KMnO, + 3K,S0; + H,0 = 2Mn0, | + 3K,S0, + 2KOH

KMn*70, + K,$"40, + KOH —> K,Mn*60, + K,$+%0, + H,0
Mn*7 + 1é —> Mn'6
S+4 - 2¢ —> S+6

2KMnO, + K,S0, + 2KOH = 2K,MnO0, + K,S0, + H,0

KMn*70, + H,0;1 + H,80, —> Mn*2S0, + 091 + K,S0, + H,0
Mn*7? + 56 —> Mn*2
2071 - 26 —> 04

“2KMnO, + 5H,0, + 3H,80, = 2MnS0, + 50,1 + K,S0, + 8H,0

KMn*’0, + P*3Br;! — P*Br;10-? + K,Mn*%0, + Mn*40,
4| Pt3 - 26 —> P15

2{Mat"+ 1 —> Mnt6 | _

2 [ Mn*7 + 3¢ —> Mn*¢ [ 4€

2KMnO, + 2PBr; = 2PBr;0 + K,MnO, + MnO,




430*%. B aTOM CJIOJKHOM ypaBHEHHH, KaKk M B npumepe 4 Ha
c. 25, npm noxbope Ko3dpOUIUEHTOB YAOOHO pPacCMOTPETH
mporiece, UAYIMUI Kax Okl clipaBa HaJIeBO:

PBr, + KMnO, + H,0 «—

<— Mn(H,PO,), + KBr + MnBr, + Br,
5 | Br, + 26 — 2Br!
5| P*5 + 2 —> P13
4 {Mn*2 - 5¢ —> Mn*"

4e

IIpusATO 3I€KTPOHOB: b » 2 + 5 « 2¢€ = 20¢,

organo: 4+ 5¢é =20e.

C yuerom Toro, uro B Mn(H,PO,), orromenue aromos Mn
u P 1:2, nogbupaiorca KosdPUIUEHTHI: epes MapraHneM
Koopdunuent 4, nepex dochopom — 8. Ilepes 6Gpomom
KoapduumenT 2 noxdupancsi TakuMm o6pa3om, 4Tobbl obmasa
cyMMAa OPHHATHIX 3JIeKTPOHOB OCTaBaJach paBHO#H 20:

2 | Bry + 2¢ — 2Br!
8 | Pt5 + 26 —> P*3
4 | Mn*2 - 5¢ —> Mn*7

4e

TIpunsaTO 3NeKTPOHOB: 2+ 2¢ + 8 2¢ = 20e,

otnauo: 4 - 5¢ = 20e.

IlepBhie Ko UM MEHTEL:
8PBr, + KMnO, + H,0 —> 4Mn(H,P0,), + KBr + 2MnBr, + Br,.
2 1 3

VYpasuacsa 6poM, KOTOPEIA CBA3aH ¢ MapranneM. JJanee
YPaBHHUBAIOTCA MapraHeln M KaJuii, IIOTOM BOAOPOA ¥ KHCJIO-
poxn. B mocrenHO0 ouepeab CTaBHTCA KO3(DOUIHEHT Imepen
Br,, Tak xak He Beck 6pom 13 PBr,; mepexogur B Br,:

8PBr, + 6KMnO, + 8H,0 —>
2 4 6
—> 4Mn(H,PO,), + 6KBr + 2MnBr, + 7Br,.
1 5 3 7

431. KMn*70;2 —> K,Mn*%0, + Mn*40, + 0,1
1| Mn*7+ 16 —> Mn*6

Mn*7 + 3¢ — Mn*4

1{20°2-46—> 09

2KMnO, = K,MnO, + MnO, + 0,1

4e

[y
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Mepokcnabl, HagnepoKcuabl U 030HUADbI
432. H,0;! —> H,02 + 091
1]201+2¢—> 202
1|20 - 26— 09

2H,0, = 2H,0 + 0,1

433. H,0;! + Fe*2(OH), — Fe*30(OH)| + H,02
1]2071 + 26 —> 2072
2 | Fe*? — 16 —> Fe*3

H,0, + 2Fe(OH), = 2FeO(OH)| + 2H,0

434. H,0;! + KCI*50, —> KC1! + H,0 + 091
3|201-26—09)
1|CI*® + 66— Cl?

3H,0, + KCIO; = KCI + 38H,0 + 30,1

435. H,03!+ KMn*’0, —> Mn*40,| + 0t + KOH + H,0
3|20 -2¢6—>0)
2 [Mn*7 + 3¢ —> Mn*4
3H,0, + 2KMnO, = 2MnO,| + 30,1 + 2KOH + 2H,0

436. H,0;'+KMn*"0, + H,80, — K,SO, + Mn*280, + 031 + H,0
5 [20—1 - 2¢ —> 09
2| Mn*?" + 5 —> Mn*2
5H,0, + 2KMnO, + 3H,S0, =
=K,S0, + 2MnSO, + 50,1 + 8H,0
437.  H,0,(xorn.) + Cly(maceim.) —> H*1CI-1 + Of
1| H,0, - 26 —> 0§ + 2H*
1|Cl§+2e— 2CI!
H,0,(xonm.) + Cly(racsim.) = 2HCI + 0,1

438.  H,0;! + KN*30, —> KN*50, + H,0"2
1201+ 2¢—> 202
1| N*t8—-2¢—> N+
H,0, + KNO, = KNO, + H,0

439. H,0;!+ KI-' —> 19 + KO2H
1 l 2071 4+ 26 —> 2072

1)211-26—> 19
H,0, + 2K1=1, + 2KOH
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440.

441.

442.

443.

444.

445.

446.

447.

|

3

1

1
2

N W

2
1

H,0;! + Ag$l0 —> Ag® + 0% + H20
2071 - 2 —> 0O
2Ag*l + 2¢ —> 2Ag°

|

H,0, + Ag,0 = 2Ag| + 0,1 + H,0

H,0;1 + Au*3Cl, —> Au®| + 031 + HCI
2071 - 2¢ —> 00
Au*3 + 8¢ —-—->Au°

3H,0, + 2AuCl, = 2Au| + 30,1 + 6HCl

Na,0;! —— Na,0"2 + 031
2071 4+ 2¢ —> 2072
2071 - 26 —> 0

2Na,0, = 2Na,0 + 0,1

Na,0;3! + H,072 — Na+!02H + 091
2072 - 46 —> 09
Na,0, + 2¢ —> 2Nat! + 2072

' 2Na,0, + 2H,0 = 4NaOH + O,t

Na,0;! + HCl(pas6.) —> NaCl + H,02 + 031
2071 + 26 — 2072
2071 - 26 —> 0Y

2Na,0, + 4HCl(pas6.) = 4NaCl + 2H,0 + 0,1

Na$10;! + Na® — Najl0-2
2Nal - 26 —> 2Na*!
2071 + 26 —> 202

Na,0, + 2Na = 2Na,0

Na,03! + Al%(nopomrox) — NaAl*30,2 + Na,0~2
2071 + 26 —> 2072
Al° - 3¢ —> Al*3

3Na,0, + 2Al(mopommok) = 2NaAlO, + 2Na,0

Na,O;! + 80 — Na,S+4032 + Na,02
2071 + 26 —> 2072
80— 4 —> ™

2Na,0, + S = Na,S0, + Na,0
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449.

450.

451.

452.

453.

454.

455.
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Na,0;! + C®—> Na,C*1032 + Na,02
2071 + 2¢ —> 2072
C0—-4e—> C*

2Na,0, + C = Na,CO; + Na,O

Na,03! + C*20 —> Na,C+4032
2071 + 2¢ —> 202
C+2 —_ ze‘ —_ C+4

Na,0, + CO = Na,CO,4

Na,0, + CO, —> 091 + Na}1CO;2
Nay0, — 2¢ —> 09 + 2Na*!
Na,0, + 26 —> 2Nat! + 2072

2Na,0, + 2C0, = 0,1 + 2Na,CO,

Na,0, + KO, + CO, —> Naj1C032 + K}1C032 + 03t
Na,0, + 2¢ —> 2Na*! + 202
KO, - 1é —> K*! + 09

Na,0, + 2K0, + 2CO, = Na,CO4 + K,CO, + 20,1

Na,0;! + FeS;! —> Na,5*60, + Na,072 + Fe,0,

1512071 + 26 —> 202
2| Fet2 —1¢ —> Fet3
212S81-14¢ —> 2S*6

15e

15Na,0, + 2FeS, = 4Na,S0, + 11Na,0 + Fe,0,

K,0;' + H,S0, + KI'' —> 13| + K,S0, + H,02
2071 + 26 —> 202
2I't-2¢—>19

K,0, + 2H,S0, + 2KI = I| + 2K,S0, + 2H,0

KO3;V/2 + HC1 — H,0;' + 091 + KC1
2071/2 + 1 —> 207!
20712 - 16— 09

2KO0, + 2HCl = H,0, + 0,1 + 2KCl

KO, + N+40, —> K+IN*50, + 091
2KO, + 2¢ — 2K*1 + 2072 + 09
N*4— 1 —> N*3

2KO0, + 2NO, = 2KNO, + 0,1



456. KO, +K°®— K}102

1| KO, +3¢—> K™ +2072

3|K0—-1e—> K*!

KO, + 3K = 2K,0
457. KO, + CO, — K,CO03% + 091
1| KO, + 3¢ —> K1 4+ 2072
3| KO, - 16 —>K* + 0%
4KO0, + 2CO, = 2K,CO, + 30,1
458. KO, + H,0 — KOH + H,0;! + 091
1|KO,-1é—> K*1+ 0§
1| KO, +1é—> K+t + 207!
2KO, + 2H,0 = 2KOH + H,0, + 0,1

459. KO;!/3+H,0 — K*102H + 09}

O30HUJ KaJIus
5 | 2KO, — 26 —> 2K+ + 309
2 | KOz + 56 —> K*1 + 3072
12K0, + 6H,0 = 12KOH + 150,!
4KO0, + 2H,0 = 4KOH + 50,1
460. CsO, + HCl'! —> Cs*ICl + C191 + 091 + H,02
2 [CsO; + 16 —> Cs*1 + 09 + 02
1|2CI'! -2 —>ClY

2Cs0, + 4HCl = 2CsCl + Cl,1 + 20,1 + 2H,0

Tmapuabt U oKCcUAbl MeTannos

461. CaHj;!' + 0§ —> CaO + H3072

1|2H1-4¢e—> 2H"

1{0§+4e—>202

CaH, + 0, = CaO + H,0

462. CaH;! + H3;10 — Ca(OH), + HJt
2H*! + 2¢ —> HY
1|2H1-26—> HY
CaH, + 2H,0 = Ca(OH), + 2H,1!
463. CaH;!'+ NJ— Ca,N;2 + HY?
2H1-2¢—> HY
N9 +6é—>2N3
3CaH, + N, = Ca,N, + 8H,!

—

-t O
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464. CaH;!' + Al320, — CaO + Al° + H$?
3| 2H1-2¢ —> HY
2 [ Al*3 + 3¢ —> Al

3CaH, + Al,0, = 3Ca0 + 2Al + 3H,

465. KHY(r) + Cl§ —> KCI'! + H*ICI
1|H1- 26— H*
1|C1g + 26 —> 2CI!
KH(r) + Cl, = KCl + HCI
466.  Pb*0, + H,0;1 —> Pb*2(OH), + 091

1 | Pb*4 + 26 —> Pb*2
2071 - 26 —> 0

PbO, + H,0, = Pb(OH),| + 0,1

467. (Fe*2Fe}3)0, + Al® — Al$30, + Fe?
FetZ + 26 —> Fe?
2Fe*3 + 66 —> Fe?
8 | Al0 — 3¢ — Al*3

3(FeFe,)0, + 8Al = 4A1,0, + 9Fe

8ée

w w

468. Fej 305 + H) — Fe + H10
1| 2Fe*3 + 6¢ — 2Fe®
3 |HY - 26 —> 2H*!

Fe,0, + 3H, = 2Fe + 3H,0

469. (Fe2Fe}?)0, + HN*°04(konL.) —
— Fe*t3(NO,); + N+40,1 + H,0°2
1 \f}i‘ez)q - 1é — 3Fe3* + 402
1|N*5+ 16— N+
(FeFe,)0, + 10HNO,(xorm.) = 3Fe(NO,); + NO,1 + 5H,0

470. Cuj'O + 0§ —> Cut202
2 | 2Cut*! — 26 —> 2Cut?
1|09 +46—> 202

2Cu,0 + 0, = 4Cu0

471.  CujlO + C0— Cuf + C*40;2
2| 2Cu™! + 26 — 2Cu°
1|C°'-46—>C

2Cu,0 + C=4Cu + CO,t
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472.  CujlO + C20 —> Cu® + CH0,}
1| 2Cut! + 26 —> 2Cu°
1|Ct2-2¢6—>Ct4

Cu,0 + CO = 2Cu + CO,!

473. Cu}'0 + HN*50,(xorn.) —> Cut}(NO,), + N*40,1 + H,072
1] 2Cut! — 26 —> 2Cu*2
2 |N*+16—> N+
Cu,0 + 6HNO,(xorI.) = 2Cu(NOjy), + 2NO,1 + 3H,0

474. Cuj'O + H,8%%0 (xonm.) — Cu*280, + St40,1 + H,072
1|2Cu*l -2 —> 2Cut*?
S*6 + 2¢ —> St
Cu,0 + 3H,S0,(xor.) = 2CuS0, + SO,1 + 3H,0

475. Naj'!0~2 —> Na,0;! + Nal

1| 2Nat*! + 2¢ —> 2Na®
2072-2¢6—> 207!

2Na,0 = Na,0, + 2Na

476. Na,072 + 03 —> Na,0;3!
1/202-2¢6—> 2071
1|09+ 26 —> 2071

2Na,0 + 0, = 2Na,0,

OpraHunuyecKkue coeguHeHns
477.  C3%3H{! + 09 — C*0, + H,02
1|3C8/3—-20& —> 3C*
5|09 +4e—> 202
C,Hg + 50, —> 3CO, + 4H,0

478. C;¥THz + 03 —> C032 + H,0

1|7C8/7-36¢ —> 7CH
09 + 46— 202

C,Hg + 90, — 7CO, + 4H,0

479. C32H40 + 03 —> C*40, + H,072

1(2C2-12¢ —> 2C™

309+ 46— 202

C,H,0 + 30, —> 2CO, + 3H,0
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480. C33Hg + 0y —> C*0, + H,02
2 [2C3 - 146 —> 2C+
- 7|08+ 46 —> 202

2C,Hg + 70, —> 4CO, + 6H,0

481. CglHg + 03 —»> C*10, + H,02
2|6C1-30e —>6C*
15|09 + 46 —> 202

2CeH, + 150, — 12C0, + 6H,0

482.  C;!%4H,; + 0 —> CH,COOH + H,0 (C¢H;10;2)
2 | 4C-10/4 - 106 — 4C°
5|09 + 46 —> 202

2C,H,, + 50, —> 4CH,COOH + 2H,0

483. CY9,H,,0,, + 03 — €™0;2 + H,0
1[12C0-48¢ —> 12C*
12|09 + 46— 2072

Cy5Hj,0, + 120, —> 12C0O, + 11H,0

484. C;'H,+ 03— C*0;2 + H,0
2C1- 10 — 2C+4
0§ + 46 —> 2072

2C,H, + 50, —> 4CO, + 2H,0

(198 )

485, C32H,0H + 0y —> C™0,+ H,02
3C2-18¢—>3C*
09 + 4¢ —> 2072

2C,H,0H + 90, — 6CO, + 8H,0

[\

486. C,H,OH + Cu*20 —> C3*3Hg0 + Cu® + H,0
1| C,H,0H — 26 —> 3C~4/3 + 8H*1 + 02
Cut? + 2¢ —> Cu?
C5H,0H + CuO — C,H,0 + Cu + H,0

487.  C;'H, + KMn*70, — Mn*40,| + K,C$30, + KOH + H,0
3|2C! - 8¢ —> 2C*3
8 | Mn*7 + 3¢ —> Mn**

3C,H, + 8KMnO, — 8MnO,| + 3K,C,0, + 2KOH + 2H,0
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488*, C2H,0H + K,Cr}%0, + HCl —>
—> HC*200H + Cr*3Cl; + KCl + H,0
1-ii sapuanm ogpopmaenus IB.
3|C2-46—>C*2
2| 2Crt6 + 6¢ —> 2Cr+3
3CH,0H + 2K,Cr,0, + 16HCl —>
—> 3HCOOH + 4CrCl, + 4KCl + 11H,0

2-ii sapuanm ogopmnenusn 6.

B ypasHenuax OBP c ygacTueM OpraEHWYECKHX COefuHe-
Hui K03 pUIUEeATH MOXKHO TOA0OPATH, HEe COCTABJIAA DJIEKT-
poHHOrO Hajianca.

Ilpu amanuse koamdecTBenHOro cocrasa CH;OH —>
— HCOOH BrisficHAETCSA, YTO Pa3HUIA MEKAY HUMHU B OJ{HOM
aToMe KHcJIopoaa (MAeT yBeJIWdeHue) U B ABYX aTOMax BOJOPO-
Ja (uper uxX yMeHbIIeHne).

ATOM KHCJIOPOJa, MOIMEAMNA Ha OKUCJIEeHHe, COOTBETCT-
ByeT IepexoAy ABYX ajeKTpoHoB. Ha cBaA3sIBaHHE ABYX aToO-
MOB BOZOpOZa TpebyercA eine OZUH aTOM KHCJIOpoAa AJsa 06-
pasosanua H,0. B cymme Ha okucineame CH;OH 8 HCOOH
TpebyeTcsi JBa aToMa KHCJIOPOAAa, UTO COOTBETCTBYET OTAA-
ye 4 snexTporoB. Ha Boccranomienue 2Crté no 2Cr*3 rpe-
oyercs 6 anexrponos. Koaddunuents: 4 1 6 coxpamaiorca
ma pgsa. [lepes CH,OH craBsurca xoapdunment 3, mepex
K,Cr,0, — 2.

489. C;2H,OH + KMn*’0, —
— CYH,COOK + Mn*40,| + KOH + H,0
3 | 2C2 —4e —> 2C°
Mn*7 + 3¢ —> Mn**
3C,H,OH + 4KMnO, —>
—> 3CH3COOK + 4MnO,| + KOH + 4H,0

490. CQH,,0, + KMn*70, + H,S0, —>
—>K,S0, + Mn*?S0, + C+0, + H,0

6C0 — 24¢ —> 6C™

Mn*? + 5¢ —> Mn*+2

5C4H,,04 + 24KMnO, + 36H,S0, —>

—> 12K,S0, + 24MnS0, + 30C0,1 + 66H,0

5
24
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491. C-?H,0H + KMn*0, + H,S0, —>
—> HC*200H + Mn*280, + K,SO, + H,0
5|C2- 46 —>C2
4 | Mn*7 + 56 —> Mn*2
5CH,OH + 4KMnO, + 6H,S0, —>
— 5HCOOH + 4MnSO, + 2K,S0, + 11H,0

492. C32H,, + K,Cr3%0, + H,80, —
— C,H,COOH + CH,COOH + Cr33(S0,), + K,S0, + H,0

OG0 CfH;I0;:

1-it eapuanm ogopmaenusn IB.
3| CH,( —86—>3C2/3+2C0 + 10H*
4 | 2Cr6 + 6¢ —> 2Cr+3

2-t sapuanm ogopmaernun IB.

815C2~-8¢e—>3C %3+ 2C0
4 | 2Cr*6 + 66 — 2Cr*3

3-it eapuanm ogopmaernus IB.
3| CyH,, — 86 —> 5C2/5
(C,H;COOH + CH,COOH = C;?/5H{}0;?)
4| 2Cr*® + 66 —> 2Cr*3
3CH,, + 4K,Cr,0, + 16H,80, —>
— 3C,Hg0, + 3C,H,0, + 4Cr,(SO,), + 4K,S0, + 16H,0

493. Cg?H,, + KMn*’0, + H,SO, —>
—> €40, + C;#/5Hi3072 + Mn*280, + K,S0, + H,0
5|6C2—8¢—>C++5C8/5
8 | Mn*7? + 5¢ —> Mn™*2
5C¢H,, + 8KMnO, + 12H,80, —
— 5CO0, + 5C;H,,0 + 8MnS0, + 4K,SO, + 17H,0

494, CH,—CH—=C—CH,—CH, + KMnO, + H,80, —>
ia,
Cg"H{3
— CH,COOH + CH,C(0)C,H + K,SO, + MnSO, + H,0
CSH]l0;2  C;5/4H10°2
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5
6

495.

1
2

496.

—

497.

498.

6C2 - 66 —> 2CV + 4C6/4
Mn*7 + 56 —> Mn*2

5CH,, + 6KMnO, + 9H,S0, —>
— 5C,H,0, + 5C,Hg0 + 6MnSO, + 3K,S0, + 9H,0

KOOC—CH,—COOK + 0§ —> C+40;2 + H§10-2 + K,C+405?

C{4/3H,0,K,

3C*4/3 - 8¢ ~—> 3C*4
0, +4¢—> 2072

CoH,0,K, + 20, — 2CO, + H,0 + K,CO, -

CH;—CH=CH, + KMn*0, + KOH —>
C3?Hg
— CH,—CH(OH)—CH,(OH) + K,Mn*60,
C3*/3Hy1 02

3C-2 - 26 —> 3C~4/3
Mnt7 + 16 —> Mn*6

C,Hg + 2KMnO, + 2KOH —> .
— CH,CH(OH)CH,(OH) + 2K,MnO,

CH,;—C(H)O + [Ag*'(NH,),JOH + NH,0H —>
28
C;'H}102
—— CH,COONH, + Ag®| + NH,! + H,0
N haginhunle 3
CYH 1 N-30;2
2C1 - 2¢ —> 2C0
Agtl+1e—> Agf

C,H,0 + 2[Ag(NH,),]OH + NH,OH —>
— CH,COONH, + 2Ag| + 4NH,! + 2H,0

C¢H,—CH,—CH, + K,Cr}%0, + H,S0, —
e
C§10/8H1r3
— CgH;—COOH + C**0, + K,80, + Cr}3(80,); + H,0
————— '
C§2/7H€1052

"3



1(8C10/8 —12¢ —> 7C2/7 4 C*4
2 | 2Cr+6 + 66 — 2Cr*3

—> C4H;COOH + CO,1 + 2K,S0, + 2Cr,(SO,); + 10H,0

499. NH,HS?+ C;H,N*30,—>
—> CeH;N3H, + 8% + NH;t + H,0
3 | S2-26—>8°
Nt +6e6—> N3
' 3NH,HS + CgH;NO, —> CgH,NH, + 3S| + 3NH,! + 2H,0

500. H,NCH,COOH + 0§ —> C*40321 + H{'0 + N§1

2 | 2H,NCH,COOH — 182 —> 4C*4 + 2N° + 10H"! + 402
09 + 46 —>» 2072 *

4H,NCH,COOH + 90, —> 8C0O,1 + 10H,0 + 2N,{

501. CH,COOC,H, + 03 —> C*40;21 + H{'0

1 | CH;COOC,H,, - 206 —> 4C* + 8H* + 202
5109 +4e—> 2072

CH,;COOC,H;, + 50, — 4CO,1 + 4H,0

502.  (CH,),NH + Cu,0 — Cu® + C*0;21 + N9 + H310

1| 2(CH,),NH — 306 —> N + 4C+4 + 14H*
15 | Cu,0 + 26 —> 2Cu® + 02

2(CHj),NH + 15Cu,0 ——> 30Cu + 4CO,1 + N, + TH,0

503. (CH;),NH + Cu,O(uenocr.) — Cu® + C*20 + H}'02+ N9§
1| 2(CH,),NH — 226 —> 4C*2 + N9 + 14H*
11| Cu,0 + 26 —> 2Cu® + 02
2(CHy),NH + 11Cu,0O(aenocr.) —>
— 22Cu + 4CO1 + TH,O + N,1

504. CgH,Cl+ 09— C*0,+ H,02+ H*ICI!
1| C4H,Cl - 166 —> 3C*4 + 5H*! + CI1
4|09 +4é —> 202

C,H,Cl + 40, —> 3CO,1 + 2H,0 + HCl
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505. C4HZNCL, + N+40, —> C+40,1 + H*ICl + N§1 + H,0 + N*20

3,5-AUXJIOPIUPUIUH
2

CsH,NCl, ~ 216 —> 5C*4 + 3H*! + N° + 2C1-
21

Nt 4 26 —> N*2

2C,HNCL, + 21NO, —> 10C0,1 + 4HC1 + N, + H,0 + 21INO

506. CQH,,0;2 +P%+ HI + H,0 —> C;2H,I + Hj'P*3032
3 | CsH,(O5 + 106 —> 5C2 + 10H*! + 5072
10 | PO -3 —> P+3

3C,H, O, + 10P + 3HI + 15H,0 —> 3C,H,,I + 10H,PO,

507. C,H,NH, + 0 —> C*0,1 + N8t + Hj102

2| 2C,H,NH, — 306 —> 4C** + 14H*! + N
15|09 + 46 —> 2072

4C,H,NH, + 150, —> 8C0,! + 2N, + 14H,0




YacTtb I

MeTo[, 3N1eKTPOHHO-MOHHOMO DanaHca
(MeTon, nonypeakumin)

MpaBuna odopmneHus ypasHennn OBP,
npoTeKaloWyX B KUCNOTHOW cpefe

1. Ha mepBoii CTPOUYKE 3aNMCHIBAIOT CXEMY PeaKI[Uu:

OnpenesnAOT MOJEKYJIBI MM MOHBI, KOTOPEIE YUACTBYIOT
B IIpOIlecce OKUCJIEHNA U BOCCTAHOBJIEHU A,

B mamsom nmpumepe NOj3; HHUTpAT-MOH — OKHCJIUTEJb,
a cepa — BOCCTAHOBUTEJIb.

2. Ha BTopoOii ¥ TpeThell CcTPOUKAX 3alIMCHIBAIOT B MOHHOM
BHJe MOJypeakIuy OKUCIeHHs M BoccTaHoBieHusd. Crabbie
9JIEKTPOJUTEHI, TBEPAble ¥ ra3000pasHbLIe BEIECTBA 3aITHCHI-
BaIOT B MOJIEKYJIAPHOM BUJE.

1-8 noaypearxyus: SO —> SO%~ — mporecc OKMCIEHNH;

2-a noaypearyusa: NO; —> NO — npornecc BocCTaHOB-
JeHHuA.

Ha ocHOBaHUM 3aKOHA COXPaHEHUA MaCChl U Y9HEPIUU IIPU
COCTaBJIEeHNH YpaBHEHHI MOJypeaKIHii ciaexyeT co0JI04aTh
Gasauc BewecTB 1 0anaHCc 3apANOB.

s ypaBHUBaHUA YHCJIa AaTOMOB KHCJIOPoAa B 1-it moury-
peaknuu B Ty 4acTh, T'Je OH B M30bITKE, HOOABIAIOT CTOJIBKO
KaTuoHOB Bogopoja H', uTo6bI, CBA3ABIINCE C ATOMAMU KHC-
Jopopna, 06pa3oBaiiChk MOJIEKYJIBI BOABI.

1-a noaypeaxyusa. 8® —> S03:

a) podasnaoT H' Tyaa, rae nsbpITOK KUCJI0OPOJA:

S0 — 80% + Hf;
6) B IPOTHBOIOJIOMHYIO 4acThb fobasuaior H,0:
S + H)O0 —> S0%~ + H*;
B) ypaBHHUBaloT Kucaopox: S + 4H,0 —> S0%~ + H*;
116



T') YpaBHUBAIOT BOAOPOJ, IOACUUTHIBAIOT 3apAAbI B IIOJY-
peaxkmmuax:
S+ 4H20 —> SO% + 8H*;
dapan 0  sapan: (—2) + 8(+1) = +6
) yPABHUBAIOT 3aPAM, AJA 9TOTO U3 JIEBOM YaCTH IOJIype-
aKIINY OTHUMAIOT 6 3JIEKTPOHOB:

S + 4H,0 — 66 — S0%3 + 8H".
2-a noaypearxyus. NOg —> NO:
a) nobaBnsaior H' Tyna, rae n3GbpITOK KUCIOPOAA:
NOj; + H* —> NO;
0) B IpPOTHMBONIOJIOXKHYIO YacTs fobasasior H,0:
NOj3 + H* —> NO + H,0;

B) ypaBHuBaloT Kucixopos: NO; + H* — NO + 2H,0;

T') YPaBHUBAIOT BOJOPOX, MOACUYUTHIBAIOT 3aPAALL B IIOJY-
peaxKmuax:

NO; + 4H* —> NO + 2H,0;
sapag (-1) + 4(+1) =+3 gsapan 0

I) AnA YpaBHUBAHUA 3apANOB B JIEBYIO YaCThb IIOJIypeaK-

Uy JoOaBIIAIOT 3 BJIEKTPOHA:
NOj; + 4H* + 3¢ —> NO + 2H,0.

N
sapag (-1) + 4(+1) +(-3)=0 3zapaz 0
3. BanmaHcupyioT (YypaBHHBAIOT) YHUCJO OTAAHHBIX U IIPHU-
HATHIX 3J€KTPOHOB B OJNYPEAKIIUAX:
1 ls + 4H,0 - 66 —> SO0%™ + 8H*

2 | NO3 + 4H" + 3¢ —> 2NO + 2H,0

4. CyMmMuUpyIOT cHayaJjia JieBble, a 3aTeM I[paBble 4acTH
MOJIypeakIuii, He 3a0bIBAIOT IPEeABAPUTEIFHO YMHOMX UTD
MHOMXHTENb Ha KO3PQPUIIHUEHT, eCJIX OH CTOUT nepex (popMy-
Joii. PesysnpTaT — cyMMapHOEe NOHHOE YPaBHEHUE:

1|S+4H,0-6é—>S05 + 8H*
2 | NO; + 4H* + 3¢ —> NO + 2H,0

S + 4H,0 + 2NOj; + 8H* —> S04~ + 8H" + 2NO + 4H,0

IToguepkuBaIOT ¥ COKpAIAIOT OAUHAKOBLIE HOHBI M MOJIE-~
Kyael. Ha caegyromniem srame qo0aBiaA0T HeJOCTaOINe Ka-
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THOHBI UK aHMOHBI. Cleayer ydyecTb, UTO KOJHUYECTBO J0-
GaBJsieMbIX MOHOB B IIPABYIO ¥ JIEBYIO YaCTH MOHHOI'O YPAaB-
HEHUA JOJIKHO OBITH O I M H & K O B BI M.

B paccmarpusaemom npumepe gobasaaroTr 2HT pna 2NO3
u 2H* gna SOF~, us Hux obpasyroress 2HNO, u H,S0,:

1|8+ 4H,0 - 66 —> S0 + 8H*

2 | NOz + 4H* + 3¢ —> NO + 2H,0

S +4H,0 + 2NOj3 + 8H' —> S03~ + 8H* + 2NO + 4H,0
2H* - 2H*

MoJiekyIapHOE YPABHEHUE:

8 + 2HNO, = H,S0, + 2NO.

B nonHOM Buzae odopmiaeHME 3aHUMAaeT IIECTh, WHOTZA

CceMb CTPOUEK.
Hanpumep:

1) cxema ypasuenus:  § + HNO, —> H,S0, + NO
2) 1-a monypeaxknusa: 1| S+ 4H,0 - 66 — SO%~ + 8H*

3) 2-a monypeakuus: 2 | NO; + 4H* + 8¢ — NO + 2H,0

4) cymMapHOE HOH- S + 4H,0 + 2NO; + 8H" —
HOe ypaBHeHne: —> 803 + 8H' + 2NO + 4H,0
5) noGapisiemble ' 2Ht—— 2H™*

HOHBI:

6) nrorosoe MoJeKy- S + 2HNO; = H,SO, + 2NO1

JIApHOE YpaBHEHUeE:

YacTo BOBHUKAIOT TPYAHOCTH B ONIPEAEIEHVN KOJUYECTBA
mobaBasieMblXx MOoHOB. Hampumep, B 3azmaue 521 B mOHHOM
ypaBHEHUHU:

6Cl- -+ 16H* + 2Cr02- —> 3Cl, + 2Cr3* + 8H,0

YuCJI0 00aBIAEMBbIX MOHOB PACCUMUTHIBAIOT CJIEIVIOIIHUM 00-
pasom: K nony 2CrO%, rze sapazg —4 (2« (-2)), caeayer xnoba-
BUTH CTOJILKO KATUOHOB KAaJIMfA, YTOOBL B IIEJIOM «MOJIEKYJIa»
cTajla HelTpaabHOH, T. e. 4K*, rae sapan +4 (4 - (+1)). Ax-
rebpavyeckas CyMMa IOJOXKHUTENbHBIX M OTPHIATEJbHBIX
3apAfOB cTajsa paBHOM Hymo. B mrore ms 4K* u 2CrO3-
o6pasyerca 2K,CrO,. 4K* sanucsiBaior crporo mox 2CrO%-
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(cM. npumep 521). B mpaBoit wactm ypasHenusa K 2Cr3*,
rae 3apazg +6 (2-(+3)), crepyer nobasurey 6Cl-, roe sapsapn
~6 (6 - (—1)). U3 2Cr3* u 6C1~ oGpasyercsa 2CrCl,. 6C1~ raxxe

sanmuceiBaioT crporo mox 2Cr3*. Jlo6asus 4K+ B AeByio 4acThb,
CTOJBLKO K€ KATHOHOB KaJMA cJefyeT A0OaBMTH B IPABYIO
9acTh ypaBHeHHMA Min paseHcTsa. Ha stm 4K+ moTpebyerca
4Cl-. B cymMMe u3 3TMX HOHOB obpasyerca 4KCl. Cnexyer 06-
paTHTh BHEMAaHHE Ha TO, 4T0 HOHEI 4K+ u 4Cl~ go6asuancs B
PaBYIO 4acTh JJIA PABEHCTBA, II03TOMY HX 3alHCHIBAIOT KaK
Okl B CTOpPOHE OT HOHHOTO YPaBHEHUA.

B npasyio uacTs B cymme pobasmeno 10C1~ (6Cl1- + 4Cl),
IIO3TOMY H B JICBOM YaCTH ypaBHEHHA H00aBIeHHBIX XJIOPUJ-
HoHOB Takxe 10. 3anmdAchIBAIOT WX NOX OXHOHMECHHBIMH
HOHAMH B MOHHOM ypaBHeHWH. Teneps B JIeBOH 4ACTH B CyM-
me crano 16Cl1- (10C1- + 6Cl7). 16Cl™ cBaXyTCA ¢ HMEIONIH-
MHCs B moHHOM ypaBHenum 16H*, u3 Koroprix obpasylorcs
16HCI.

®dopmupyeTcs MOJEKYJAPHOe ypaBHenue. Ilnsa Gesomu-
GOYHOro BOCIPOM3BENEHHUA €r0 Ipejjiaraercs 3amuchIBATh
¢dopmynnl BemmmecTB, 00pa3yIOMMXCA NPH CYMMHDPOBAaHUH
MOHOB, IOJ COOTBETCTBYIOIMMHA MoHaMu. IIpoBepKy HpOBO-
IAT, KaK OOBIYHO, IO YHCIIY ATOMOB KHCJIOPOZA.

W3 nprBeleAHEBIX MPUMEPOB BHAHO, YTO IIPH TIOAGOPE KO-
sbdunuenTop meronom IUDB ornamaer HeoOXOAMMOCTH Ha-
XOXKJECHHS CTeNeHel OKHMCIEeHUSA HJI€MEHTOB, JIETKO Ompeje-
JNAIOTCA CTeXHOMeTpHUecKre K03 DUIHEHTH B MOJEKYIAp-
HOM ypaBHEHHH.

lNpaBuna ogopmneHus ypasHeHimn OBP,
ApoTeKaioWwmxX B LWENoYHON cpefe

Yro6bl yPABHATH UHCJIO ATOMOB BOAOPOAA M KMCJIOPOAA B
YPaBHEHUAX AJIA IIEJOYHOH CpeAnl, KOGABIAIOT BOAY B TY
YacTh MOJypeaKmuH, rje N30bBITOK KUCIOPOAa, 4 B MIPOTUBO-
MOJIOYKHYI0O 9acCTh — YABOEHHOE YHCJIO THAPOKCHJ-HOHOB.
Ilepex H,O craBaT KoapduUnuenT, NOKa3LIBAIOIINI Pa3HUILY
B 9MCJIe ATOMOB KHCJIOPOJA B JICBOH M B IPABOM YACTAX MOJNY-
peaknuu, a nmepex OH™  — ero yasoeHHBIH KO2(ppHMIUeHT.
IToxygaeTcs Tak, YTO BOCCTAHOBHTENDH IIPHCOCANHACT KUCIO-
POJZ U3 rUAPOKCH/-NOHOB.
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MPUMEP. PaccraBbTe K03 GPUIIUEHTH B YPABHEHUHN PeaK-

OUH; cXeMa KOTopoit
MnO, + KClO; + KOH — K,MnO, + KCl + H,0,

MeTOJOM 3JIEKTPOHHO-HOHHOT0 DajaHca.

1-a nonypeaxyus. MnO, —> MnO3-.

MnO, — BoccraHOBUTENb, OH OyJeT CBA3LIBATH THAPO-
KCHZI-UOHBI, B IPOTHBOIIOJIOXKHYIO YacTh fob6aBasaoT H,0.

Tax KaK B MnOz‘ u30LITOK KMCJIOPOZA, B 3Ty YacCTh IOJY-
peaxiuu J:l;oﬁaBJmIo'r Boay. Pasuuma B umcje aToMOB KUCJIO-
poja B monypeaknuu MnO, — MnO‘%‘ paBHa 2, 1103TOMY IIE-
pex H,0 craBar KoadbdunuenT 2, a mepex OH‘ — YIBOEHHBIH
KoadppunueHT — 4:

MnO, + 40H- —> MnO%- + 2H,0.

YpasrusBator 3apagsl. B neBoit wactu 3apan —4, cupasa —2, ‘
TO3TOMY M3 JIEeBOM YaCTH IIOJIYPeaKIUHU OTHUMAIOT 2€:

MnO, + 40H~ — 26 —> MnO?- + 2EL,0.

2-a noaypearxyus. Cl0; — CI".

Bo BTOpoOit nosnypeakuuu Cl- BoccrauoBuTENH, 2 ClO; —
OKHCJINTEeNb. U30BITOK KHCJIOPOAA B OKUCAHUTe e, PasHuna B
unciIe ATOMOB KUCJIOPOAa paBHa 3, nosromy K umony ClO3 mo-
6aBnAIOT 3 MOJIEKYJIBI BOALI, a K uoHy Cl- — OH™ u nepef
HHUM CTaBAT yABOEHHBIN KoapdunuenT 6. YpaBuusawoT 3aps-
Bl

ClO; + 3H,0 + 66 — Cl~ + 60H"

Hanee:

3 | 6 | MnO, + 40H" - 26 —> MnO32~ + 2H,0
2| ClO3 + 8H,0 + 66 — Cl~ + 60H~

3MnO, + 120H" + C10; + 3H,0 —>

60H"
6K+  K*
—> 3MnO} + 6H,0 + CI- + 60H"
3H,0
6K* K*

3MnO, + 6KOH + KCIO, = 3K,MnO, + 3H,0 + KCl

B HeKoTOpBIX ypaBHeHWAX CPeAU DPeareHToB (IIPUMepHI
815, 828 u gp.) mam cpenu IPOAYKTOB peaknuu (IpuMep
864) ecThb BelecTBa, KOTOPHIE B CBOEM COCTABE YK€ COIep-
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JKaT I'HMAPOKCH-IPYIIObI MJIN aTOMEI BOAOPOAA; UTO CIEAYeT
VUUTBHIBATH NIPU YPAaBHUBAHUM YUCJIA ATOMOB KUCJIOPOAA U
BOJOpOJA B moJypeakuuax. B npumepe 815, B 1-it mosnypeax-
UM : o
Fe+3(OH)3 —_— (Fg+604)2‘

THAPOKCUA-TPYIIHOEL Y)Ke coAepiKaTca B cocrase Fe(OH);, on
JKe SABJISeTCA BOCCTAHOBHUTEJIEM B 3TOH peakmuu, II03TOMY
OyAeT CBA3BIBATH KMCJIOPOK M3 TUIPOKCH]-IOHOB:

Fe*t3(OH); + OH™ —> (Fe*¢0, )2~ + H,0.

1-ii cnoco6 ogpopmaenus norypeaKyuu.
s Toro 4To6bI 2Kej1e30 U3 COCTOAHUSA +3 mepemwio B +6,
OHO JOJIKHO OTAATH 3 dJIEeKTPOHA:
Fet3(OH), + OH™ - 3¢ —> Fe0% + H,0.
YpaBHHBAOTCA 3apAAbl B JIeBOM M IPaBON JaCTAX IIOJIY-
peakIuy pacCTaHOBKOU KO3 (IULIMEHTOB:
Fe(OH); + 50H™ — 3¢ — FeO2~ + H,,0.
¥YpaBHHBAIOT BOZOPOL:
Fe(OH); + 50H™ — 3¢ —> FeO2% + 4H,0.
Kucnopos ypaBHMBaIOT OZHOBPEMEHHO C BOZOPOIOM.
2-il cnocob oopmaeHus NOLYPeaKyuu.
Ilonypeakiiuio coCTaBIAIT Kak ObI AJA KUCJIOTHOH cpe-
Ibl — pobGaBasiorT HT B Ty wacTs monypeaknuu, rae 0oJbiie
KHCJIOPOJa, B IIPOTHBONOJIOMXHYIO YacTh — BOAY M YpaBHHUBA-
IOT BOJOPOJ:
Fe(OH); + H,0 — FeO% + 5H".
Yro6el HeHTpaausoBaTh S5H', mo0aBaAlOT CTOJBKO XKe

THAPOKCHUA-UOHOB, T. €. SOH™, B nmpaByio 4acTh U TaKoe Ke
UX KOJHUYECTBO B JIEBYIO YaCTh IMOJYPEAKIIUN:

Fe(OH); + H,0 + 50H- —> Fe0?~ + 5H* + 50H".

- T
5H,0
4H,0

YpaBHUBAIOT 3apAIBL:

Fe(OH); + 50H- — 3¢ —> FeO% + 4H,0.
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Mpasuna ogopmneHuns ypasHeHnn OBP,
NPoTeKaloWwmx B HEMTpanbHOWN cpege

Cpeny HeliTpasbHOM cuuTaloT ycjaoBro. Ha camom pene
BCJIEACTBHE T'HAPOJIN3a CONHU CPefia MOXKeT OBITH cilabokuc-
aotHOH (pH = 6—7) uau crabomenounoit (pH = 7—8), mo-
3TOMY NOJyPEeaKIUH MOXKHO 0(hOPMIATH ABYMA CIIOCOOaMH.

Cnoco6 1 — 6e3 yuera ruaponusa coau. Tak Kak cpena
HeHTpaJibHAas, B JIeBhle YACTH IOJIyPeaKIui K0OaBIAIOT BOAY
H TOTJa OAHY IMOJYypeaKkIuio o(OpMIAIOT KaK AJA KACJIOTHOMN
cpenni (fobasaserca H,0 + HY), a APYTYI0 — KaK AJIA Ie-
JiouHou cpensl (ro6asnserca H,O + OH™). B kawecTse npn-
Mepa pacCMOTPHMM CXeMy YPaBHEHUA peakiuy 984:

IMonypeaxkmum: SOZ~ —> S03~;
MnOj; — MnO,.
B JieBbIe YACTH ROOABASIOT BOAY:

2 |S0% + H,0 — 26 —> S0%" + 2H* (xax a4 K. C.)
3 | MnO; + 2H,0 + 3¢ —> MnO, + 4OH™ (kak ana m. c.)

3802 + 8H,0 + 4H,0 + 2MnO; — 8803~ + 6H* + 80H" + 2MnO,
" N
TH,0 6H,0 + 20H-
o Baler’hed

B npaBoit yacTH NOABJIAETCA NONMOJHUTENBHAS 3aINCh:
6H,0 + 20H", kcrarn, OHA Ke M IOKA3LIBAET, YTO PeaJbHO
aTa peaKnMa NpoTeKaer B mesnouHoi cpeae. lllemounyio cpe-
Ay CO3Hai0T OCBOOOAMBINIKECS BCJEACTBHE THAPOJM3a COJH
Na,SO; rupoxcH/I-HOHEI:

S0%~ + H,0 —> HSO; + OH".

Cnocob 2. Ecin cpa3y yuecThb, 4TO cpefa caaboiresou-
Hafg, TO 00e mojaypeaknum ynoOHee W NpaBUibLHee OyaeT
o(popMUTH KaK JJId MEeJOYHOH cpeabl:

3 |S02- + 20H- — 26 —> S0%- + H,0

2 | MnO; + 2H,0 + 3¢ —> MnO, + 20H"

880%™ + 60H" + 4H,0 + 2Mn0O; —>
— 880%™ + 8H,0 + 2MnO, + 80H"
20H-
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B 5TOM ciayuae OTIafaeT HeoOXOAUMOCTb B JOIOTHATEh-
HBIX 3anucax. Ecam mo cxemaM ypaBHEHHH peaKIIUH MOXKHO
OIpeseIuTh Cpely, TO IoJIypeaKOuu O(OPMIAIOT COOTBET-
CTBEHHO IO ¢mocoby 2 — mIM A KHUCIOTHON, WJIH [JJIs Iiie-
JIOYHOH Cpejbl, B IPOTHUBHOM cjiydae — 10 crocoly 1.

IIpuBenem emie OAUH NpUMep YPAaBHEHUA PeaKIun:

S + KMnO, —> K,SO, + MnO,|.

1|S+4H,0 - 6¢ —> S0% + 8H* (kak A714 K. c.)
2 | MnOj + 2H,0 + 3¢ —> MnO, + 40H" (xak A4 1. c.)

S + 4H,0 + 4H,0 + 2MnO; —> SO%™ + 8H" + 80H™ + 2MnO,
N e

SH” T o
8H,0 8H,0
2K* 2K*
S + 2KMnO, = K,S0, + 2MnO,|

CxeMbl OBP (ycnoBusa 3agay)

CoeaviHeHNA ranoreHoB (cpepa KUCNOTHasN)
508. HCl(xomn.) + Cu + O, —> CuCl, + H,0
509. HCI + H,SeO,(xonmn.) —> H,Se0; + Cl,1 + H,0
510. HCl(xomnm.) + PbOy(t) — PbCl, + Cl,1 + H,0
511. HCl(xomm.) + (Pb2Pbh+4)0, —> Cl,! + PbCl, + H,0
512, HCl(xoum.) + MnOy(t) — Cl,1 + MnCl, + H,0
513*, HCl(xomnn.) + KMnO,(t) — Cl,! + MnCl, + H,0 + KCl
514. HCI + H,SbO, — ShCl, + Cl,1 + H,0
515. HCl(xomnu.) + Ca(OCl), — Cl,1 + CaCl, + H,0
516. HCI + HCIO, — Cl,1 + H,0
517. HCl + KCIO — Cl,1 + KCl + H,0
518. HCl(komn.) + KClO; —> Cl,1 + KCl + H,0
519. HCI + HCIO; —> Cl,1 + H,0
520. HCI + CrO; — Cl,t + CrCly + H,0
521. HCI(36%) + K,CrO, — Cl,1 + CrCl, + KCl + H,0

522. HCl + K,Cr,0, —> Cl,1 + CrCl, + KCI + H,0
523. NaCl(t) + KMnO, + H,80(xonn.) —>
—K,80, + Na,S0, + Cl,! + MnSO, + H,0

524. NaCl(r) + MnO,(r) + H,SO,(xonn.) —>
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525.
526.

527.
528.
529.
530.
531.
532.
533.
534.
535.
536.
537.
538.
539.
540.
541.
542.
543.
544.
545.
546.
547.
548.
549.

550.
551.
552%,
553.
554.
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—> Cl,t + MnSO, + Na,SO, + H,0

NaCl(r) + PbO, + H,S0,(koH1.) —>

— Cl,! + Pb(HSO,), + NaHSO, + H,0

NaCl(r) + KClO, + H,SO,(konn.) —>

—> Cl,! + K,S0, + Na,S0, + H,0

KCI(r) + PbOy(t) + HNO; —> Cl,} + KNO, + Pb(NO,), + H,0
KCl + (Pb,Pb)O, + HNO, — Cl,! + Ph(NO,), + KNO, + H,0
FeCl, + KCIO, + HCl — FeCl, + KCl + H,0

FeCl, + KMnO, + HCl — FeCl, + Cl,1 + MnCl, + H,0 + KCl
FeCl, + (Pb,Pb)O, + HCl —> FeCl, + PbCl, + H,0

FeCl, + HNO, + HCl —> FeCl, + NOt + H,0

SnCl, + K,Cr,0, + HCl —> SnCl, + CrCl, + KCl + H,0

HI + HIO, —> L,| + H,0

HI + NO, —> NO + L,| + H,0

HI + FeCl, — I,| + FeCl, + HCl

HI + H,0, — L,| + 0,1 + H,0

HI + MoO; — L, + Mo,0, + H,0

KI + K,Cr,0, + H,S0, — I,| + Cr4(80,); + K,S0, + H,0

KI + (Pb,Pb)O,() + HNO, — I,1 + Pb(NO,), + KNO, + H,0
KI + Na,0, + H,;80, —> L,] + Na,S0, + K,S0, + H,0

KI + H,0,(3%) + H,S0, —> I,| + K,SO, + H,0

KI + CeO, + HCl —> I, + CeCl; + KCI + H,0

KI + KBrO, + HCl—> I,| + KBr + KCl + H,0

KI + KIO, + H,S0, —> L,| + K,S0, + H,0

KI + KCIO, + H,80, — I,| + KCl + K,SO, + H,0

KI + NaOCl + H,S0, — L,| + NaCl + K,S0, + H,0

KI + KIO, + H,80, — I,| + K,S0, + H,0

KI + PbCr0O, + H,S0, —>

——>1,| + PbSO,| + Cry(S0,), + K,S0, + H,0

KI + MnO, + H,S0, —> I,| + MnSO, + K,S0, + H,0

KI + KMnO, + H,80, —> I, + MnS0, + K,SO, + H,0

KI + H,804(0,) —> L} + K,S0, + H,0

Nal + Na,H,Sb,0, + H,S0, —> I, + Sb,(S0,), + Na,S0, + H,0
HBr + KMnO, — Br, + MnBr, + H,0 + KBr



555. NaBr + NaBrO; + H,SO,(xonm.) — Br, + Na,S0, + H,0
556. CuBr(r) + KMnO, + H,SO,(kox1.) —>
— CuS0, + K,80, + Br, + MnSO, + H,0
557. KBr + KBrOgy(xorn.) + HCl — Br, + KCl + H,0
558. KBr -+ KMnO, + H,80, —
— K,S0, + MnSO, + Br, + MnSO, + H,0
559. Si(r) + HF(xonn.) + HNOy(xorm.) — H,[SiF¢] + NOt + H,0
560. HCIO + H,0,— HCI + 0,1 + H,0
561. HCIO + NO + H,0 — HCI + HNO,
562. Ca(Cl0), + Cu + H,80, — CaCl, + CuSO, + CaSO,| + H,0
563*, HC10, —> Cl0,! + HCIO, + HCI + H,0
564. HCIO, + P + H,0 — HCI + H,PO,
565. HCIO, + Ag —> AgCl| + AgClO, + H,0
566. HCIO, + S + H,0 — HCl + H,80,
567. KClOy(T) + H,S0,(xomi.) —> ClO,! + KClO, + KHSO, + H,0
568. NaClO, + H,SO, + SO, — Cl0,! + NaHSO,
569. HCIO, + I, —> HIO, + Cl,t
570. KClO, + Al + H,S0,(pas6.) — Al,(SO,), + KCl + H,0
571. HIO; + H,0,—> I, + 0,1 + H,0
572. HIO, + P + H,0 — HI| + H,PO,
573. NalO, + CO + H,SO, — I, + CO,1 + H,0 + Na,S0,

Cepa, coeauHeHUs cepbl N ceneHa (cpeaa KMCNOTHas)
574*. S + HNOgy(xorn.) — H,S0, + NO,! + H,0
575. S+ HyS0(konm.) —> SO,t + H,0
576. SO, + K;8,04(0,) + H,O —> K,80, + H,S0,
577*. SO, + KMnO, + H,0 — MnSO, + K,S0, + H,S0,
578. S0, + K,Cr,0, + HCl — CrCl; + KCl + H,80, + H,0
579. SO, + K,Cr,0; + H,;80, —> Cry(S0,); + K;,80, + H,0
580. SO, +I,+H,0—> HI + H,S0,
581%, SO, + NalO, + H,0 —> Na,S0, + H,80, + I
582%, SO, + NO, + H,0 — NO1 + H,S0,
583. SO, + HNOy(xoru.) —> H,80, + NO,!
584. SO, + HCIO, + H,0 —> H,S0, + HCl
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585.
586.
587.
588.
589.
590.
591.
592%,
593.

594.
595.
596.
597.
598.
599.
600.
601.
602.
603.
604.

605.

606.
607.
608.
609.
610.
611.
612.

613.
614.
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SO, + H,SeO3 + H,O —> Se| + H,S0,

SO, + H,TeOz; + HyO — Te| + H,S0,

H,S + HIO; — S| + H,0+ I,]

H,S + HC10, — H,S0, + HCl

H,S + HC10; — H,S0, + HCI

H,S + Cl, + H,0 —> H,S0, + HCl

H,S + FeBr; — HBr + FeBr, + S|

H,S + H[AuCl,] + H)O —> Au]| + S| + H,80, + HCIl

H,S + FeCl; — FeS + S| + HCI (moxer obpasoBaTtnca FeS,
BMecTo FeS)

H,S + NavVO; + HCl — 8| + (VO)Cl, + H,0 + NaCl

H,S + 80, — S| + H,0

H,S + H,S0,(xonmn.) —> 8| + SO,1 + H,0

H,S + H,80,(x0nn.) —> SO,t + H,0

H,S(maceimr.) + HNOg(xonm.) —> S| + NO,t + H,0

H,S + HNO; — H,S0, + H,0 + NOt

H,S + K,Cr,0; + HySO, —> Cry(80,);3 + S| + Hy,0 + K,SO,
H,S + KMnO, + H,SO,(pas6.) — S| + MnSO, + K,SO, + H,0
H,S + H,0, — H,80, + H,0

Na,S + NagAsO, + HCl — As,S,| + 8| + NaCl + H,0
Na,S + K,Cr,0, + H,SO, —>

—> 8| + Cry(80,); + K,80, + Na,S0, + H,0

Na,S + K,Cr,0,(xonmn.) + H,SO,(xonn.) —

—> Cry(80,); + Na,S0, + K,SO, + H,0

Na,S + H,80,(xonmn.) —> S| + 80,1 + NaHSO, + H,0
Na,S + HNOg(xonn.) —> S| + NO,1 + H,0 + NaNO,

Na,S + Na,S0; + HCl — S| + NaCl + H,0

Na,S + H,0,(xonmn.) —> Na,S0, + H,0

Ba(HS), + HNO; — S| + NO? + H,0 + Ba(NO,),

MnS(r) + HNOy(xonm.) —> MnS0, + NO,t + H,0

HgS(t) + HNOg(xoun.) + HCl(korm.) —>

—— HgCl, + NO?f + H,0 + H,SO,

PbS(t) + HNOg4(pas6.) —> PbSO,| + H,0 + NO?
PbS(t) + HNO,(xonu.) — PbSO, | + NO,1 + H,0



615.
616.
617%,
618.
619.
620%*.

621.
622.
623.
624*.
625.
626.
627.
628.
629.
630.
631.
632.

633.
634.
635.
636.
637.
638.
639.
640.
641.
642.
643.
644.

645.
646.

PbS(t) + H,0,(30%) — PbSO,| +H,0

NH_HS + HNOg(xonn.) —> S| + H,0 + NO,t + NH,NO,4
FeS, + Br, + HNO; + H,0 — Fe(NO3); + H,SO, + HBr
FeS,(t) + HNOy(xonn.) — Fe(NO;); + H,SO, + NO,1 + H,0
FeS,(T) + Hy80 (xorm.) — Fe,(S0,); + SO,1 + H,0
FeS(t) + H,;S0(xonm,.) + HNOg4(xonn,.) —>

—> Fe,(S0,); + NO,t + H,0

CuFeS(t) + HNO; —> Cu(NOy), + Fe(NOy); + NO,1 + S0,t + H,0
CuS(t) + HNO4(xorn.) —> CuSO, + NO,1 + H,0

Cu,S(t) + HNO3 — Cu(NOjy), + CuSO, + H,0 + NO,{
Sb,S,(T) + HNOg(komn.) — Sb,04 + H,SO, + NO,t + H,0
AlS,(t) + HNOg(konm.) —> Aly(SO,); + H,0 + NO,t
NiS + H,0, + H,80, —> S| + NiSO, + H,0

(U,U)04 + Hy;80, —> UO0,80, + U(SO,), + H,0
H,S0,(xox1.) + Zn —> H,S81 + H,0 + ZnSO,
H,SO,(xonm.) + Na —> H,81 + H,0 + Na,S0,
H,S0,(xoH1.) + C —> 80,1 + H,0 + CO,

H,S0,(xoum.) + Cu —> CuSO, + SO,1 + H,0
H,SO(xonn.) + K —>

—> K,S80, + 80,1 + S| + H,0 (+ npumecs H,S)
H,S0,(xorm.) + Al —> Aly(80,); + H,St + H,0
H,S0,(xorm.) + Al —> Al,(S0,); + S| + H,0

H,S0 (xom.) + CazgPy(T) —> Cayz(PO,),| + S0,t + H,0
H,S0,(xonm.) + P(6en) —> Hy(PHO,) + SO,
H,S0,(xonm.) + PH; — 80,1 + Hy(PHO3) + H,0

H,S0, + BaO, —> BaSO, + O3t + H,0

H,S0,(xoun.) + CuBr — CuBr, + CuSO, + 80,1 + H,0
H,S0,(xonn.) + KI(t) —> I,| + H,St + KHSO, + H,0
H,S0, + NaBr— Br, + 80,1 + Na,SO, + H,0

H,S0, + Nal — I,| + H,St + Na,SO, + H,0
H,S0,(xonn.) + HI—> I,| + S| + H,0

H,S0,(xoun.) + HBr — Br;, + S0,1 + H,0 (10 me ¢ HCI)

H,S0,(komm.) + KBr(t) — Br, + SO,1 + H,0 + KHSO,
H,S0,(60% ) + KMnO,(t) —> MnSO, + 0,1 + K,S0, + H,0
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647.
648.
649.
650.
651.
652.
653.
654.

655.
656.
657.
658.
659.
660.
661.
662%,
663.

664*,

665.
666.
667.

668*.
669.
670.

671.
672.
673.
674.
675.
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H,S0, + K,FeO, — Fey(S0,); + 0,1 + K,80, + H,0
H,S0,(xomu.) + KC10, —> HCIO, + Cl0,! + KHSO, + H,0
FeSO, + KNO, + H,S0, — Fe,(S0,), + NOt + K,SO, + H,0
FeSO, + O, + H;80, — Fe,(80,); + H,0

FeSO, + KClO, + H,S0, — Fe,(S0,), + KCI + H,0

FeSO, + HNOy(xonm.) + Hy80, — Fe,(SO,); + NO,1 + H,0
FeSO, + HNOy(xoum.) — Fe(NOy); + NO,t + H,80, + H,0
FeSO, + K,Cr,0, + H,S0, —> -

— Fe,(S0,); + Cry(S0,); + K,S0, + H,0

FeSO, + KMnO, + H,S0, —> Fe,(S0,); + MnS0, + K,S0, + H,0
FeSO, + H,0, + H,80, — Fe,(S0,), + H,0

FeSO, + BaO,(t) + H,S0, — Fe,(S0,), + BaS0,| + H,0
FeSO, + Br, + HySO, — HBr + Fey(S0,),

FeSO, + HIO, + H,S0, — I,| + Fe,(SO,); + H,0

FeSO, + Cr0; + Hy;80, — Fe,(S0,); + Cry(SO,), + H,0
SnS0, + KIO, + H,S0, — Sn(S0,), + I,| + K,80, + H,0
MnSO, + PbO, + H,S0, —> HMnO, + PbSO,| + H,0
MnSO0, + PbO, + HNO,(komm.) —>

—> HMnO, + Pb(HSO,), + Pb(NOy), + H,0

MnSO, + NaBiOy(t) + HNO; —>

~— HMnO, + Bi(NO,),| + Na,S0, + NaNO, + H,0

SO, + HBrO — H,S0, + HBr

S0, + H,0, — H,S0,

Na,S0, + KMnO, + H,S0, —>

— MnSO, + Na,80, + K,S0, + H,0

Na,SO0, + SnCl, + HCl —> SnS, + H,[SnCly] + NaCl + H,0
Na,S0, + Zn + HCl — ZnCl, + NaCl + H,St + H,0

Na,S0, + Mg + CH;COOH —>

— Mg(CH,C00), + CH,COONa + H,S! + H,0

BaSO, + HNO, + KMnO, — BaS0, + Mn(NO,), + KNO, + H,0
Na,S0, + I, + H,0 —> Na,S0, + HI

Na,S0; + CrO, + H,S0, —> Na,S0, + Cry(S0,), + H,0
Na,S0, + KCl0, + H,80, — Cl,1 + Na,S0, + K,S0, + H,0
K,S0, + K,Cr,0, + H,S0, — K,S0, + Cry(SO,); + H,0



676%,

677.
678.
679%,
680%*.

681.

682%,
683*.
684%*,

685.
686.
687.
688.
689.

Na,S04S + KMnO, + H,SO, —>

— MnSO, + Na,S0, + K,S0, + H,0

N2a,S0,8 + HCl —> 8 + 80,1 + NaCl + H,0

Na,S0,8 + HCl(xorn.) + H,0 —> H,S0, + H,St + NaCl
Na,S0,S + HOCI + H,0 — H,80, + HCI + NaCl
Na,S0;8 + KMnO, + HNOg —

— Na,S0, + H,S0, + Mn(NO,), + KNO,; + H,0
N2a,S0,S + HNO,(korn.) — Na,S0, + S| + NO,! + H,0
NayS0,S + Cly(racsim.) + H,0 —> H,80, + HCl + NaCl
Na,S048 + I(mopnrasa Boga) —> Na,S,04 + Nal

Na,S,0, + KMnO, + HNO; —

— Na,SO, + H,S0, + Mn(NO,), + KNO; + H,0

Se0, + SO, + H,0 —> H,S0, + Se| _
H,Se0,(xom.) + Au —> Au,(Se0,); + Se0, + H,0
H,Se0, + H,0, — H,Se0, + H,0

H,Se0, + HCIO, —> H,Se0, + HCl

Na,SeO, + Na,S0, + HCl —> Na,S0, + Se| + H,0 + NaCl

CoeanHeHns asora, pocopa U MbilbAKa
(cpepa KucnoTHas)

690.
691.
692.
693.
694.
695%*,
696.
697.
698.
699.
700.
701.
702.
703.
704,

NO, + HI(pas36.) —> NOt{ + I,| + H,0

N,0 + KMnO, + H,SO, —> NO,! + MnSO, + K,SO, + H,0
HNOy(ou. pa36.) + Ca —> Ca(NOg), + NH,NO; + H,0
HNO4(pas6.) + Ca —> Ca(NOy), + N,01 + H,0
HNO;(0u. pas6.) + Co —> Co(NOy), + N1 + H,0
HNOs(pas6.) + Fe —> Fe(NO,); + NOt + H,0
HNO4(35%) + Cu — Cu(NO,), + NOt + H,0
HNOg(xon1.) + Cu—> Cu(NOjy), + NO,1 + H,0
HNOgy(pas6.) + Zn —> Zn(NO,), + N1 + H,0
HNO;4(pas6.) + Zn —> Zn(NOy), + N,01 + H,0
HNO4(pas6.) + Bi — Bi(NOg); + NOT + H,0
HNOg(ou. pas6.) + Mg —> Mg(NO;), + NH,NO,; + H,0
HNOg(pas6.) + Mg —> Mg(NOjy), + N,01 + H,O
HNO,(pas6.) + Sn — Sn(NO,), + Nyt + H,0
HNOg(kon1.) + Sn — Sn0,| + NO,1 + H,0
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705. HNO; + Sb —> Sb,05] + NO,1 + H,0

706. HNOj(pas6.) + Se + H,0 —> H,Se04 + NO{

707. HNOg(pas6.) + Al —> AI(NOy); + N,01 + H,0

708. HNOg(ou. pas6.) + Al —> A(NO,),; + NH,NO; + H,0

709. HNOj; + Cd —> Cd(NO,), + NO,t + H,0

710. HNO; + C—> CO,t + NO,1 + H,0

711. HNO; + I, —> HIO; + NO1 + H,0

712. HNOgy(xonn.) + I, —> HIO; + NO,1 + H,0

713. HNO; + B—> B(OH); + NO,?

714. HNO4(30%) + P + H,0 —> H,PO, + NO?

715. HNOg(xonu.) + P(xpacu.) —> HzPO, + NO,} + H,0

716. HNO; + CagP, —> Ca(NO,), + HyPO, + NO,1 + H,0

717. HNOg(komn.) + PCl; — H PO, + NO,t + HCI

718. HNOg(pas6.) + H(PH,0,) — H,(PHO,) + NOt + H,0

719. HNOj(abim.) + Hy(PHO;) —> H PO, + NOt + H,0

720. HNOj(xoxm.) + NagP(t) —> NaH,PO, + NaNO; + NO,! + H,0
721. HNO,(konn.) + PH, —> H,PO, + NO,{ + H,0

722. HNOjg(xomn.) + Na,SO; — Na,S0, + NO,! + H,0

723. HNOj(xoun.) + CuyO(t) —> Cu(NOg), + NO,1 + H,0

724. HNOy(ronn.) + Fe(OH), —> Fe(NO,); +NO,t + H,0

725. HNOjy(xonm.) + FeO(t) — Fe(NO,),; + 'NOZT + H,0

726. HNOy(xorn.) + (FeFe, )0, (1) — Fe(NO,); + NO,t + H,0
727. HNOjg(pas6.) + (FeFe,)O () — Fe(NO,); + NOt + H,0

728. HNO; + Cul — Cu(NOy), + I,| + NO,1 + H,0

729. HNO; + Cal, — Ca(NO,), + I,| + NOt + H,0

730. HNOj(xonm.) + FeCl, — Fe(NOy); + NO,t + HCIt + H,0
731. HNOs(iconu.) + CuBr(tr) — Cu(NOjy), + HBr + NO,1 + H,0
732. HNO,(xoun.) + HCl — Cl, + NO + H,0

733. HNOg(xonn.) + HCl(xorm.) + Pt — H,[PtClg] + NOT + H,0
734. HNOg(xonn.) + HCl(xonn.) + Au —> H[AuCl,} + NOt + H,0
735. HNO4(60%) + HI — HIO; + NO,1 + H,0

736. HNOj(xonn.) + FeyC(t) — Fe(NOy); + CO,1 + NOyt + H,0
737. HNOj(xonn.) + Fe(As)S — FeAsO,| + NO,! + H,S0, + H,0
738. NaNO, + Hg + H,S0, —> Hg,S0, + NO1 + H,0 + Na,SO,
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739.
740.
741.
742,
743.
744.
745.
7486.
747%,

748,
749.
750.
751.
752.

753.
754.
755.
756.
757.
758.
759.
760.
761.
762.
763.

764.
765.
766.
767.
768.
769.
770.

NaNO, + Zn + HCl — ZnCl, + NaNO, + H,0

HNO, + Br, + H,0 — HNO, + HBr

HNO, + HMnO, —> Mn(NO,), + HNO, + H,0

HNO, + HI —> I,| + NO1 + H,0

HNO, + SnCl, + HCl — H,[SnCl,] + NOt + H,0

HNO, + H,0,(xou1n.) —> HNO, + H,0

HNO, + HCI + KMnO, —> KNO, + Mn(NO;), + H,0 + KCl
HNO, + KI + H,80, —> NO1 + I,| + K,S0, + H,0

HNO, + FeCly(xonn.) + H,80, —>

— FeCl, + N,t + Fe,(S0,); + H,0

KNO, + KI + H,80, —> NO1 + H,0 + I,| + K,S0,

KNO, + KI + CH,COOH — NO1 + H,0 + I, + CH;COOK
KNO, + KMnO, + H,S0, —> MuS0, + KNO, + K,S0, + H,0
NaNO, + FeCl, + HCl — FeCl, + NOt + NaCl + H,0
NaNO, + K,Cr,0; + H,80, —

— NaNO, + Cry(SO,); + K,S0, + H,0

NaNO, + Pb0, + HNO; —> NaNO, + Pb(NOy), + H,0
NaNO,(t) + HNO,(xorn.) —> NO,! + NOf + NaNO, + H,0
H,(PHO,) + Pb(NOy), + H,0 —> Pb| + HNO, + H,PO,
H,(PHO,) + HgCl, + H,0 — H,PO, + HCl + Hg,Cl,}
H,(PHO,) + AgNO, + H,0 — H,PO, + HNO, + Ag|
H,(PHO,) + Cl, + H,0 —> H,PO, + HCl

PBr, + HNO, —> H,PO, + Br, + NO,! + H,0

Mg,P, + HNO,(xoun.) — H;PO, + Mg(NO,), + NO,t + H,0
CazP, + K,Cr,0, + HCl — Cay(PO,), + CrCl, + KCI + H,0
Ca,P, + KMnO, + H,80, — Cay(PO,), + MnSO, + K,S0, + H,0
P,0, + H,S0,(xoum.) + H,0 — H,PO, + SO, !

H(PH,0,) + HgCl, + H,0 —— H,(PHO,) + HCl + Hg|
H(PH,0;) + I, + H,0 — H,(PHO,) + HI

PH, + KMnO, + H,80, — H,PO, + MnSO, + K,S0, + H,0
AsH, + KMnO, + H,S0, —> H,AsO, + MnSO, + K,S0, + H,0
As,0; + Zn + H,80, — AsH,! + ZnS0O, + H,0

As,0, + HCIO + H,0 — H,As0, + HCI

HNO4(50% ) + As,0, —> HAsO, + NO,! + N,0
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771. As,0; + H(PH,0,) — As| + H,(PHOj)

772. As,0; + KBrOz; + HCl — As,0; + HBr, + KCl

773. H3AsO; + Zn + H,80, —> AsH;! + ZnSO, + H,0

774. NazAsO, + KI + HCl —> As,0;3 + I, + KCI + H,0 + NaCl
775% NazAsO, + Zn + H,80, — AsHgt + ZnSO, + Na,SO, + H,0
776. As,S; + HNOgy(xonm.) — HzAsO, + H,S0, + NO,! + H,0
777. As,Sz + HNO; + H,;0 —> H3AsO, + H,S0, + NO?

- CoepMHeHunsa MmapraHua (cpepa KUCIOTHas)
778. HMnO, + MnSO, + H,0 — MnO,| + H,S0,
779. KMnO, + FeCO; + H,SO, —>
— Fe,(SO,), + CO,! + MnSO, + KZSO4 +H,0
780. KMnO, + Al + H,S0, — Al,(SO,), + MnSO, + KCl + H,0
781* KMnO, + SmCl, + H,80, —>
—> Smy(S0,); + SmCl, + MnCl, + KCl + H,0 + HCl
782%, KMnO, + FeCl, + H,80, —>
— Fe,(S0,); + FeClyxt MnSO, + KC1 + H,0
783% KMnO, + (NH,),Fe(S0,), + H,80, —>
—> Fe,(SO,), + (NH,),SO, + MnSO, + K,S0, + H,0
784. KMnO, + Ag + H,S0, —> Ag,S0,| + MnSO0, + K,S0, + H,0
785. KMnO, + Na,0, + H,S0, —>
— MnSO, + 0,1 + Na,S0, + H,0 + K,S0,
786. Mn(NO,), + PbO,(T) + HNO, —> Ph(NO,), + HMnO, + H,0
787. Mn(NO,), + NaBiO,(t) + HNO, —>
~—— Bi(NO,), + HMnO, + NaNO, + H,0
788. Mn(NO,), + NaBiOy(r) + H,0 + HNO, —>
—— HMnO, + BiNO,(OH),} + NaNO,
789. Mn(NOy), + (Pb,Pb)O,(t) + HNO, —> Pb(NO,), + HMnO, + H,0
790. MnO, + Fe(NO,), + HNO, —> Fe(NO,); + Mn(NO,), + H,0
791. MnO, + H,S80, —> MnSO, + H,0 + 0,1
792. MnO, + FeCl, + HCl — FeCl, + MnCl, + H,0
793. MnO, + H,0, + H,S0, —> MnSO, + 0,1 + H,0
794. MnO, + NaBiO,(r) + HNO, + H,0 —>
~—— BiNO4(OH),| + HMnO, + NaNO,
795. K,MnO, + HCl(xoumu.) —> KCI + MnCl, + Cl,{ + H,0
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CoeayHeHns xpoma (cpepa KMCnoTHan)

796. K,Cr,0,+ KNCS + H,S0, —>

— CO,t + Cry(S0O,); + SO,1 + NO,t + K,S0, + H,0
797. K,Cr,0,+ Zn + H,80, — ZnS0, + CrSO, + K,S0, + H,0
798. K,Cr,0,+ H,0, + HySO, — 0,1 + Cry(S0,); + K,S0, + H,0
799%. K,Cr,0, + H,0, + H,80, — Cr0(0,), + K,S0, + H,0
800. H,Cr,0, + SO, — Cry(80,); + H,0
801. K,Cr,0,+ Fe + H,S0, —> Fe,(S0,); + CrSO, + K,S0, + H,0
802. K,Cr,0,+ HCIO, + HI —> Cr(Cl0,), + KCIO, + L,| + H,0'
803. Cr(NO,); + NaBiO, + HNO, —>

— Bi(NO,), + NaNO, + H,Cr,0, + H,0

fMepokcna Bopopoaa (cpepa KUCIOTHasA)
804. H,0, + PbO, + HNO, — Pbh(NO,), + 0, + H,0
805. H,0, + NiO(OH) + HCl —> NiCl, + 0,1 + H,0

FanoreHb! U UX coeauHeHus (cpeaa WenoYHas)
806. Cl, + FeO(OH) + KOH — K,FeO, + KC1 + H,0
807. Cl, + NaOH(rop., kourn.) —> NaClO; + NaCl + H,0
808. Cl, + NaOH(xoi., koun,.) —> NaClO + NaCl + H,0
809. Cl, + Ca(OH), — Ca(Cl0), + CaCl, + H,0
810. Cl, + Ba(OH), — BaCl, + Ba(Cl0;), + H,0
811*, Cl, + NalOg + NaOH —> NagH,I10¢] + NaCl + H,0
812. Cl, + Na,Se0; + NaOH — Na,Se0, + NaCl + H,0
813. Cl, + Br; + KOH —> KCl + KBrO; + H,0
814. ClO, + NaOH -—> NaClO, + NaClO, + H,0
815. FeCl, + H,0, + KOH — FeO(OH)| + KCl + H,0
816. FeCl, + 0, + KOH — FeO(OH)| + KCl + H,0
817. AuCl,; + H,0, + KOH —> Au| + 0,1 + KCl + H,0
818. BiCl, + Sn(OH), + NaOH — Bi| + Nay[Sn(OH)4] + NaCl
819. BiCl, + SnCl, + KOH — Bi] + K,[Sn(OH)¢] + KCl
820. CuCl, + NH,OH + NaOH —> N, + CuC} + NaCl + H,0
821. Br, + Ni(OH), + NaOH — NiO(OH) + NaBr + H,0
822. Br, + ZnS + NaOH — Na,[Zn(OH),] + S| + NaBr
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823. Br, + MnSO, + NaOH —> MnO,| + NaBr + Na,S0, + H,0
824. Br, + Sb,0, + KOH + H,0 —> K,[Sh(OH),] + KBr

825. Br, + Bi(OH); + KOH — KBiO; + KBr + H,0

826. Br, + FeO(OH) + KOH(ronn.) —> K,FeO, + KBr + H,0
827. KBrO + Fe(OH), + KOH — K,FeO, + KBr + H,0

828. F,+ NaOH — NaF + OF, + H,0

829. F,+ NaBrO; + NaOH —> NaBrO, + NaF + H,0

830. CI, + NaAsO, + NaOH — NayAsO, + NaCl + H,0

831. Cl, + K3AsO; + KOH — K;AsO, + KCl + H,0

832. 1, + N,H, + NaOH —> Nal + N,} + H,0

Cepa n ee coeauHeHunn (cpena LWeno4yHas)

833. S+ NaOH(xonn.) —> Na,SO4S + Na,S + H,0
834. S+ KOH — K,S + K,80;, + H,0
835. S+ F,+ NaOH — Na,SO, + NaF + H,0
836. SO, + H,S + NaOH —> Na,S0,S + H,0
837. Na,SO,S + H,0, + NaOH —> Na,S0, + H,0
838. K,S,04(0,) + AgNO, + KOH —>

— (Ag+1Ag*3)0, + K,S0, + KNO, + H,0
839. K,S,04(0,) + I(1) + KOH — K,S0, + KIO, + H,0
840. K,S,04(0,) + Fe(OH), + KOH(kox11.) —>

— K,S0, + FeO(OH)| + H,0
841. K,S,04(0,) + NaOH(koumn.) + Bi(OH); —>

— K,S0, + N2,S0, + NaBiO,| + H,0
842. Na,S0; + Cl, + NaOH — NaCl + Na,SO, + H,0
843. Na,SO; + AgNO; + NaOH —> Na,SO, + Ag| + H,0 + NaNO,
844. FeSO, + H,0, + NaOH —> FeO(OH)| + Na,SO, + H,0
845. CoS + H,0, + NaOH — CoO(OH)} + Na,S0, + H,0

CoeanHeHus asota u docdopa (cpepa wienovHas)
846*. NH; + KMnO, + KOH —> KNO, + K,MnO, + H,0
847. NO + KOH —> N,t + KNO, + H,0

uu NO + KOH — N,01 + KNO, + H,0
848. NO, + O, + KOH — KNO, + H,0
849. NO, + KOH(pas6.) —> KNO, + KNO, + H,0.
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850.
851.
852.
853.
854.
855%.
856.
857.
858.
859.
860.
861.
862.
863.
864.
865.
866.

NO, + Ba(OH), —> Ba(NOy), + Ba(NO,), + H,0

NO, + NO + KOH(pas6.) —> KNO, + H,0

Cr(NO,); + Hy0, + NaOH — Na,CrO, + NaNO; + H,0
KNO; + Os + KOH + H,0 —> KNO, + K,[0s0,(0H),]
KNO; + Fe + KOH — KNO, + K,FeO, + H,0

NaNO; + Al + NaOH + H,0 — Na[Al(OH),] + NH,!
Pb(NOy), + Hy0, + NaOH — PbO,| + NaNO, + H,0
AgNO, + N,H (xonn.) + KOH —> Ag| + N,1 + KNO; + H,0
AgNO, + H,0, + KOH — Ag| + O, + KNO; + H,0
KNO, + Zn + KOH + H,0 — K,[Zn(OH),] + NH;!
NaNO, + Al + NaOH + H,0 — Na[Al(OH),] + NH;1
NH; - H,0(xonnu,.) + Bry(pas6.) — N,1 + NH,Br + H,0
NH; - H,O(xormn.) + I(t) —> I;N| + NH,I + H,0
NH;-H,0 + K,FeO, —> FeO(OH)| + N,1 + KOH + H,0
P + H,0 + KOH — PH;1 + K(PH,0,)

P + Ba(OH), + H,0 —> PH,! + Ba(PH;0,),

PH; + KCIO + KOH — KCl + K(PH,0,) + H,0

CoepgviHeHNs repMaHusa, KpemHus U Tennypa
(cpena wenoyHas)

867.
868.
869.

Ge + NaOH + H,0, — Na,GeO; + H,0
Si + NaOH + H,;0 — Na,SiO; + H, !
Te + KOH —> K,Te + K,TeO; + H,0

CoepuHeHMA MapraHua (cpepa weno4vyHas)

870.
871.
872.
873.

874.
875.

876.
877.

Mn(OH), + Cl, + KOH — MnO,| + KCl + H,0

MnCl, + KBrO + KOH — MnO(OH)| + KBr + KCl + H,0
KMnO, + KOH(15%) — K,MnO, + H,0 + 0,1

KMnO, + K,SO4(uenocr.) + NaOH —>

— K,MnO, + Na,SO, + H,0

KMnO, + K,80,4(u36.) + KOH(xoH1.) —

—> K;MnO, + K,;,80, + H,0

KMnO, + SO, + KOH —> MnO,| + K,80, + H,0

KMnO, + 80, + KOH — K,MnO, + K,80, + H,0
KMnO, + K,80,S + KOH — K,MnO, + K,80, + H,0
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878.

879.
880.
881.
882.
883.

KMnO(xoxn1.) + K(PH,0,) + KOH(xoHm.) —>

—> K,PO, + K,MnO, + H,0

KMnO, + K,(PHO,) + KOH(xou1.) — K4PO, + K,MnO, + H,0
KMnO, + SnCl, + KOH —> K,MnO, + K,[Sn(OH)4] + KCl
KMnO, + Al + KOH — K,MnO, + K[AI(OH),]

MnSO, + H,0, + NaOH —> MnO, + Na,SO0, + H,0

Mn(NO,), + H,0, + NaOH —> MnO,| + NaNO; + H,0

CoeaviHeHUst Xxpoma (cpep,a wienoyHas)

884.
885.
886.
887.
888.
889.
890.
891.

892.
893.
894.

895.

896.
897.
- 898.
899.
900.
901.

Cr,0; + Br, + NaOH —> Na,CrO, + NaBr+ H,0

Cr(OH); + Cl, + NaOH — Na,CrO, + NaCl + H,0

Cr(OH); + PbO, + KOH — K,CrO, + K[Pb(OH),] + H,0
CrCl, + 0, + KOH + H,0 — K [Cr(OH),] + KC1

CrCl, + Br, + KOH —> K,Cr0, + KBr + KCl + H,0

CrCl; + HyO, + NaOH — Na,CrO, + NaCl + H,0

CrCl, + NaClO + NaOH — Na,Cr0, + NaCl + H,0

CrCl, + NaBiO, + NaOH + H,0 —>

—> Na,CrO, + Bi(OH),| + NaCl

Cry(SO,);3 + Br, + NaOH —> Na,CrO, + NaBr + Na,SO, + H,0
Cry(S0,); + H,0, + NaOH — Na,Cr0, + Na,S0, + H,0
Cr,(S0,), + KMnO, + KOH —>

— K,CrO, + Mn0O,| + K,80, + H,0

KCr(S0,), + HyOy(xorn.) + KOH(korm.) —>

— K,Cr0, + K,S0, + H,0

Nag[Cr(OH)g] + Br, + NaOH — Na,Cr0, + NaBr + H,0
K;[Cr(OH)g] + PbO, + KOH —> K,CrO, + K[Pb(OH),] + H,0
Nag[Cr(OH)g] + Bry, + NaOH — Na,CrO4 + NaBr + H,0
Nay[Cr(OH)g] + PbO, + NaOH — Na,CrO, + Na,Pb0, + H,0
K,;[Cr(OH),] + H,0, —> K,Cr0, + H,0 + KOH

Na,CrO, + H,0,(30%) + NaOH (u36.) — Na,Cr0O, + H,0

FanoreHbl n UX coeavHeHUn (cpeaa HenTpanbHas)
902. Cl, + Br, + H,0 — HCl + HBrO,
903. Cly(macem,) + K,MnO, — KCl + KMnO,
904. Cl, + FeSO, + Na,SO, —> NaCl + Fe,(SO,),
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905.
906,
907.
908.
909.
910.
911.
912.
913.
914,
915.
916.
917.
918.
919.
920.
921.
922.
923.
924.
925.
926.
927.
928.
929.
930.
931.
932.
933.
934.
935.
936.
937.
938.

Cl, + I, + HyO —> HCl + HIO,

Cl, + NH,HS + NH3 - H,0 —> S| + NH,C! + H,0
Cl, + PH, + H,0 —>H,PO, + HCl

Cl, + H,0 —> HCIO + HCl

Cl, + As + H,0 —> H3AsO, + HC1

Cl, + CagP, + H,0 —> Cay(PO,),| + HCI

Br, + PCl; + H,0 — HzPO, + HCl + HBr

Br, + S0, + H;,O0 —> HBr + H,80,

I, +H,S— HI+ S|

I, + 80, + H,0 —> HI + H,SO,

I, + NazAsO4 + HyO —> NazAsO, + HI

I, + H,0,(30% ) — HIO; + H,0

I, + PH; + H,O — HI + H(PH,0,)

KI + FeCl; — FeCl, + KC1 + I}

KI + H,0, — I,| + KOH

Fel, + NO, + H,0 — L,| + FeO(OH)| + NO{
KI+ O3+ H,0—>1,| + 0, + KOH

KI + Cly(p-p, u36.) + H,O —> KIO; + HCI

Cul + NO, + H,0 —> I} + Cu(OH),| + NO1

KI + CuCl, — Cu(Cl] +I,] + KCl

Nal + K,CrO, + H,0 —> Cr(OH);| + 1,| + KOH + NaOH
SnCl, + AuCl; + H,0 —> 8Sn0,| + HCl + AuCl,
AuCly + Se + HyO —> H,Se0Q,; + HCl + Au|
HgCl, + 80, + H,0 —> H,80, + Hg,Cl,| + HCl
KBr + KMnO, + HyO — Br, + MnO,| + KOH
ICl + H,0 —> 1| + HCl + HIO,4

KCIO + Na,S048 —> Na,80, + S| + KCl

NaClO + NaCN + H,0 — NaHCO; + NaCl + N,1
NaClO + Ni(OH), —> NaCl + NiO(OH) + H,0
Ca(Cl0), + H,04(xorn.) —> 0, + H,0 + CaCl,
Ca(Cl0), + NaBr + H,0 — CaCl, + Br, + NaOH
Ca(Cl0), + 80, + H,0 — CaSO, + HCl + H,80,
NaBrO,; + NH; —> N,! + NaBr + H,0

NaBrO + Fe(OH), —> NaBr + FeO(OH) + H,0
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CoeanHeHusn aszorta n dochopa
(cpena HenTpanbHas)

939.
940.
941.
942,
943.
944,
945.
946.
947.
948.
949.
950.

NO + NO, + H,0 —> HNO,

Ca(NO,), + (NH,),S0, —> N, + CaSO,| + H,0
KNO, + Br, + HyO —> KNO; + HBr

KNO,; + Mg + H,0 —> NH,0H + KOH + Mg(OH),|
KNO, + Mg + H,0 — N,H, + KOH + Mg(OH),}
KNO, + Mg + H,0 —> NH,t + KOH + Mg(OH),|
Cu(NOy), + KI —> Cul| + I,| + KNO,4

AgNO, + AsH, + H,0 — Ag/| + As,0, + HNO,
NH, - H,O(uaceim. ) + KMnO, —> MnO,| + N,1 + KOH + H,0
PH; + AgNO,; + H,0 —> Ag| + H;PO, + HNO,
PBr, + Cl, + H,0 —> H,PO, + Br, + HCI

P,0; + AgNO; + H,0 — H PO, + HNO; + Ag]

CoeanHeHus cepbl (cpepa HenTpasnbHasn)

951.
952.
953.
954.
955.
956.
957.
958.
959.
960.
961.
962.
963.
964.
965.
966.
967.
968.
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S0, + Se0, + H,0 — Se| + H,S0,

S0, + Cl, + H,0 — H,S0, + HCl

SO, + KMnO, + H,0 —> MnO,| + H,S0, + K,SO,

SO, + KMnO, + H,0 — MnS0, + H,S0, + K,S0,

H,S + K,Cr,0, + H,0 —> S| + KOH + Cr(OH),|
H,S(mackim.) + KMnO, —> MnO, | + S| + H,0 + KOH
H,S + H,0 + K,8,04(0,) — H,S0, + K,S0,

H,S + K,FeO, — S| + KOH + FeO(OH)

H,S + K,Cr0, + H,0 —> S| + KOH + Cr(OH),

H,S + Cl, + H,0 —> H,S0, + HCl

Na,S(pas6.) + FeCl,(pas6.) —> S| + FeCl, + FeSl + Na(Cl
Na,S + H,0,(xon11.) —> Na,S0, + H,0

Na,S + FeCl, + H,0 —> Na,S0, + FeCl, + HCI

Na,S + Ca(Cl0), + H,0 —> S| + CaCl, + NaOH

Nay,S + Na,Cr0, + H,0 —> Cr(OH),} + NaOH + S|
Na,S + Na,CrO, + H,0 —> Nay [Cr(OH),] + NaOH + S|
Na,S + O, + H,0 — Na,S0,S + NaOH

NaHS + NO, + H,0 —> HNO, + S| + NaNO,



969. NaHS + NO, + H,0 —> NaHSO, + HNO; + HNO,

970. K,S + KMnO, + H,0 —> S| + MnO,| + KOH

971. PbS(r) + H,0, — PbSO,| + H,0

972. NH,HS + K,CrO, + H,O0 —> 8| + Cr(OH), + NH; - H,O + KOH
973. K,SO, + I, + H,0 —> K,S0, + HI

974. Na,S0; + K,Cr,0; + H,0 —> Na,S0, + Cr(OH);| + KOH
975. Na,SO; + KMnO, + H,0 —> Na,SO, + MnO,| + KOH

976. Na,S0O; + Cl, + H,O0 —> Na,SO, + HCl

977. Na,S0, + KMnO, + H,S0, — Na,SO, + MnO,| + K,SO, + H,0
978. K,SO, + K,CrO, + H,O0 —> K,SO, + Cr(OH);} + KOH

979. NaHSO,; + Cl, + H,0 —> Na,S0, + HCl + H,S0,

980. FeSO,(kom1.) + CuSO, — Fey(S0,); + Cul

981. FeSO, + O, + H,0 —> (FeOH)SO,|

982. MnSO, + KMnO, + H,0 —> MnO, | + H,SO, + K,S0,

983. CuSO, + KI—> Cul + I, + K,S0,

984. Ce(SO,), + Hy0, —> Cey(S0y)3 + 0,1 + H,S0,

985. U(SO,), + O, + HyO —> (U0,)SO, + H,S0,

986. Na,SO,S + SeO, + H,0 — Se + Na,S,04 + NaOH

987. Na,SO0,S + I, —> Na,S,04 + Nal

988. Na,S0,S + Cl, + H,0 —> H,S0, + NaCl + HCl

989. K,S048 + K [Fe(CN)g]l —> K;,5,04 + K, [Fe(CN)g]

990. H,S,04(0,) + H,0 —> H,S0, + H,0,

991. K,S,04(0,) + Cry(S0,); + H,0 —> K,Cr,0, + K,80, + H,S0,

992. K.S,0.(0,) + H,0 —22% K_S0, + H,S0, + 0,1
226\ 2 2 2 4 2 4 2

993*. K,S,0,(0,) + K,80,8 + H,0 —> K,S0, + H,S0,

994. K,S,04(0,) + K,80, + H,0 — K,S0, + H,S0,

995. K,S,04(0,)(xommn.) + K,Mn0O, —> KMnO, + K,S0,

996. K,S,04(0,) + Pb(NO,), + H,0 — Pb0,| + KNO, + H,S0,
997. (NH,),S,04 + MnSO, + H,0 — MnO,| + (NH,),SO, + H,S0,

CoefMHeHUs MapraHua (cpena HelTpanbHas)
998. KMnO, + H,0, —> 0,1 + H,0 + KOH + MnO,|
999. KMnO, + KHSO, — K,SO, + KHSO, + MnO,| + H,0
1000. K,MnO, + CO, + H,0 — MnO,| + KMnO, + KHCO,
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1001. K,MnO,(xoun.) + H,O0 —> KMnO, + MnO,| + KOH
1002. NazMnO, + H,0 —> MnO,| + Na,MnO, + NaOH

CoepuHeHus xenesa (cpepa Heﬁrpanbuasi)
1003. KjFeO, + H,0 —> FeO(OH)| + K,FeO, + KOH
1004. K,FeO, + H,0 — FeO(OH)| + KOH + 0,1
1005. K,FeO, + NH,-H,0 —> FeO(OH)| + N,} + H,0 + KOH

Mppokcnabl Xenesa, MapraHiia, HUKens,
kob6anbTa M Xxpoma (cpepa HerTpanbHasn)

1006. Fe(OH), + KMnO, —> MnO,| + FeO(OH)} + KOH + H,0
1007. Fe(OH), + 0, — FeO(OH) + H,0

1008. Fe(OH), + H,0, —> FeO(OH)| + H,0

1009. Fe(OH), + 0, —> FeO(OH)| + 0, + H,0

1010. Mn(OH), + H,0,(xorm.) —> MnO,| + H,0

1011. Mn(OH), + O, —> MnO(OH)| + H,0

1012. Ni(OH), + Ca(Cl0), — NiO(OH)| + CaCl, + H,0

1013. Ni(OH), + Br, — NiO(OH) + NiBr, 4 H,0

1014. Co(OH),| + 0, — CoO(OH)} + H,0

1015. Cr(OH), + O, + H,0 —> Cr(OH),|

KomnnekcHble coeaguHeHns
1016. Pb + KOH + H,0 — K[Pb(OH),] + H,!
1017. Zn + KNO,; + KOH + H,0 — NH;! + K,[Zn(OH),]
1018. Zn + NaNO; + NaOH + H,0 —> NH;! + Na,[Zn(OH),]
1019. Zn + N,H, + KOH + H,0 — K,[Zn(OH),] + NH,!
1020. Zn + Na[Au(CN),] — Na,[Zn(CN),] + Au|
1021. Zn + H,0 + KOH — K,[Zn(OH),] + H,!
1022. Bi(OH), + Na[Sn(OH);] + NaOH — Bi| + Na,[Sn(OH),]
1023. Fe + NaOH(xosn., rop.) + H,0 —> Na,y[Fe(OH),] + H,!
1024. Al + NaOH(xoxmn.) + H,O —> Na[Al(OH),] + H,!
1025. Al+ KNO‘3 + KOH + H,0 — NH,1 + K[AI(OH),]
1026. Al + KNO, + KOH + H,0 —> K[Al(OH),] + NH; - H,0
1027*. Na,Cr0, + H,0, + NaOH + H,0 —> Nay[Cr(OH)z] + O,1
1028. Na,CrO4 + Na,S + HyO —> S| + Nayg[Cr(OH);] + NaOH
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1029. K,CrO,+ NH,HS + H,0 + KOH —>

—> 8| + K,[Cr(OH)4] + NH, - H,0
1030. Na,CrO, + SO, + NaOH + H,0 —> Na,y[Cr(OH),] + Na,S0,
1031. K,Cr,0, + SnCl, + KOH + H,0 —>

— K, [Cr(0H)4] + KCl + K,[Sn(OH)g]
1032. Nay[Cr(OH)¢] + Cl, + NaOH —> Na,CrO, + NaCl + H,0
1033. Nay[Cr(OH)4] + H,0, — Na,CrO, + H,0 + NaOH
1034. NayCr(OH)¢] + PbO, + NaOH —>

— Na,Cr0, + Na[Pb(OH),] + H,0
1035. Na,y[Cr(OH)] + Na,0, —> Na,CrO, + NaOH + H,0
1036. Nay[Cr(OH)] + Br, + NaOH — Na,CrO, + NaBr + H,0
1037. Nay[Cr(OH),] + NaBiO4(t) + H,0 —>

—> Na,CrO, + Bi(OH);] + NaOH
1038. Nay[Cr(OH)y] + NaBiOy(T) —

—> Na,CrO, + BiO(OH)| + NaOH + H,0
1039. [Ag(NH,),]JOH + HCHO — CO, + Ag + NH;t + H,0
1040. Ta + HF + HNO, — H,[TaF,] + NO1 + H,0
1041. Au + NaCN + O, + H,0 — Na[Au(CN),] + NaOH
1042, K,[Fe(CN)] + Br, — K,[Fe(CN)¢] + KBr
1043. K ,[Fe(CN);] + KMnO, + H,S0, —>

— K, [Fe(CN),] + K,SO, + MnSO, + H,0
1044. K, [Fe(CN)] + H,0, + H,S0, — K,[Fe(CN)¢] + K,S0, + H,0
1045. K,[Fe(CN),] + Cl,—> K,[Fe(CN),] + KCl
1046. K [Fe(CN)s] + KOH(xomn.) — K [Fe(CN)g] + 0,1 + H,0
1047. K [Fe(CN)] + H,0, + KOH — K [Fe(CN)g1 + 0,1 + H,0
1048. K [Fe(CN)s] + KI — K,[Fe(CN)] + I}
1049. Hg,(NO;), + KCN — Hg| + K,{Hg(CN),] + KNO,
1050. Hg,l, + KI — K,[Hgl,] + Hg|
1051. C¢H,NO, + Al + KOH + H,0 — CsH,NH, + K[A1(OH),]

Opl'aHVI'-IECKVIe coeagnHeHunn
1052. CH,—CH,—CH=CH—CHj + K,Cr,0, + H,S0, —>
—— CH,COOH + CH,;—CH,—COOH + Cry(S0,), + K,80, + H,0
1053. C,H, + KMnO, + H,0 —> CH,0H—CH,O0H + MnO,| + KOH
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1054.
1055.

1056%.
1057.

1058.

1059.

1060.
1061.

1062.
1063.

1064.
1065.

1066.
1067.
1068.
1069.
1070.

1071,
1072.

1073.
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C,H, + KMnO, + H,S0, — H,C,0, + MnSO, + K,S0, + H,0
C,H, + KMnO, —> MnO,| + K,C,0, + KOH + H,0

C;H, + KMnO, + H,S0, — CO,! + MnSO, + K,S0, + H,0
CH,=C(CH,)—CH,—CH,—CH, + KMnO, + H,S0, —>

—— CO,! + CH;—C(0)—CH,—CH,—CH, + K,SO, +
+MnS0, + H,0

CH,—CH=C(CH,)CH,—CH, + KMnO, + H,S0, —>

~ CH;GOH + CH,—C—CH,—CHj + K80, + MuSO, + H,0

CH,—CH—CH,—NH, + KMnO, + H,0 —>

—> CH,(OH)—CHOH—CH,—NH, + MnO,| + KOH
CH,—C=CH + KMnO, + H,S0, —>

— CH,COOH + CO,? + K,SO, + MnSO, + H,0
CH,—CH,—CH,—C=CH + K,Cr,0, + H,S0, —>

—— CH,COOH + CO,1 + Cr,(S0,); + K,S0, + H,0
CgHCH, + MnO, + H,S0, —> CzH,C(H)O + MnSO, + H,0
C¢H,CH, + KMnO, + H,S0, —>

— C4H,COOH + MnSO, + K,SO, + H,0

C¢H,CH, + KMnO, — C,;H,COOK + MnO,| + KOH + H,0
CgH,C,H, + KMnO, —>

—> CgH,COOK + K,CO, + MnO,| + KOH + H,0
CeH4C,H, + K,Cr,0, + H,80, —>

— C,H,COOH + CO,! + K,S0, + Cry(S0,); + H,0
CH,C,H, + KMnO, + H,S0, —>

~— C4H,COOH + CO,! + K,SO, + MnSO, + H,0
CeH,C,H, + K,Cr,0, + H,S0, —> |

——> C4H,COOH + CO,1 + K,S0, + Cry(S0,); + H,0
CgH,CH(CHy), + KMnO, + H,80, —>

~— C,H,COOH + CO,! + MnS0, + K,S0, + H,0
CeH,(CH,), + KMnO, — C¢H,(COOK), + MnO,| + KOH + H,0
CgH,NO, + Fe + H,0 —> C,H,NH, + (FelFel")0, |
CgH,NO, + Zn + H,80, —> C,H,NH, + ZnS0, + H,0
C¢H,NO,C,H, + KMnO, + H,S0, —

— C4H,NO,COOH + CO,1 + K,80, + MnSO, + H,0



1074.

1075.

1076.

1077.

1078.

1079.

1080.

1081.

1082.
1083.
1084%*,

1085.
1086.
1087.

1088.
1089.

1090.
1091.
1092.
1093.
1094.
1095.
1096.

C¢H,NO,C,H, + KMnO, + H,S0, —>

— C4H,NH,COOH + CO,! + K,SO, + MnSO, + H,0

(CH,),CeH,C(H)O + [Ag(NH,),]JOH —>

—> (CH,),C,H,COONH, + Ag| + NH;t + H,0

(CH,),C,H,C(H)O + KMnO, + H,;S0, —>

—— (HOOC),C,H,COOH + MnSO, + K,S0, + H,0

C H,CH—CH, + KMnO, + H,0 —>

~— C4H,CH(OH)CH,(OH) + MnO,| + KOH

C¢H,CH=CH, + KMnO, + H,8S0, —>

~——> C4H,COOH + CO,1 + K,SO, + MnS0, + H,0

C,H,CH—=CH, + KMnO, —

~— C4H,COOK + K,CO, + MnO,| + KOH + H,0

C¢H,CH—CH—CH,—CH, + KMnO, + H,S0, —>

—— C4H,COOH + C,H,COOH + MnSO0, + K,SO, + H,0

C¢H,C=CH + KMnO, + H,S0, —

~—— C4H,COOH + CO,1 + K,SO, + MnSO, + H,0

R—NH, + HNO, —> R—OH + N, + H,0

CH,NH, + KNO, + HCl —> CH;0H + N,1 + H,0 + KCl

H,G—CH, + KMnO, — K,C,0, + MnO,| + KOH + H,0
0

CH,0H + KMnO, —— MnO, | + H,0 + K,CO,

CH,O0H + K,Cr,0, + HCl —> HCOOH + CrCl, + KCI + H,0

CH,OH + KMnO, + H,S0, —>

— HCOOH + MnSO, + K,S0, + H,0

C,H,0H + KMnO, —> CH;COOK + MnO,| + KOH + H,0

C,H,0H + KMnO, + H,80, —

— CH,COOH + K,S0, + MnS0, + H,0

C,H,0H + KMnO, —> MnO,| + CH,C(H)O + KOH + H,0

C,H,OH + K,FeO, — Fe,0,| + CH,C(H)O + KOH + H,0

C,H,0H + K,MnO, — CH,C(H)O + MnO,| + KOH

C,H,OH + Cr0, + H,S0, —> CH,COOH + Cr,(S0,); + H,0

C,H,OH + CrO, —> CO,1 + Cr,04] + H,0

C,H,OH + Cl, + NaOH —> CH,COONa + NaCl + H,0

C,H,0H + K,Cr,0, + H,S0, —> |

— CH,C(H)O + Cry(S0,); + K,80, + H,0

143



1097.
1098.

1099.

1100.
1101.

1102.
1103.

1104.

1105.

1106.

1107.

1108.
1109.
1110.

1111.
1112
1113,
1114,
1115%.
1116.

1117.
1118.
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CH,CH(OH)CH,—CH, + KMnO, —>
—> CH,C(0)—CH,CH, + MnO,| + KOH + H,0
HOOC—CH(CH,)CH,O0H + KMnO, + H,S0, —>

— HOOC—CH(CH,)COOH + K,SO, + MnSO, + H,0
HOCH,CH,OH + KMnO, — K,C,0, + MnO,| + KOH + H,0
HCOOH + Cu(OH), —> Cu,0| + CO,! + H,0

HC(H)O + KMnO, + H,S0, —>

—> HCOOH + MnSO, + K,S0, + H,0

CH,C(H)O + Cu(OH), + NaOH —— CH,COONa + Cu,0} + H,0

HOCH,(CHOH),C(H)O + Cu(OH), + NaOH —>

— HOCH,(CHOH),COONa + Cu,0| + H,0

CH,C(H)O + KMnO, + H,80, —>

— CH,COOH + K,S0, + MnSO, + H,0

CH,CH,C(H)O0 + Cu(OH), —>

— CH,—CH,—COOH + CuOH| + H,0

C,H,C(H)0 + KMnO, + H,80, —>

— C,H,COOH + K,S0, + MnSO, + H,0

CH,C(H)O + NH, - H,0 + [Ag(NH,),]JOH ——

~—> CH,COONH, + Ag| + NH,! + H,0

R—CH(OH)CHj, + KOH + I, —> RCOOK + CH,I + KI + H,0
CH,0 + K,Cr,0; + H,S0, — CO,1 + Cr,(S0,); + K,SO, + H,0
RCOCH; + I, + KOH —> RCOOK + CH,I + KI + H,0
HC(H)O + [Ag(NH,),]0H ——> CO,! + Ag| + NH,! + H,0
HC(H)O + Cu(OH), — Cu,0] + HCOOH + H,0

HCOOH + [Ag(NH,),]OH + NH, - H,0 —

— Ag| + (NH,),CO, + NH,! + H,0

HCOOH + HgCl, — Hg| + CO,1 + HCl

CH,COOH + KMnO, — K,CO,4 + MnO,| + H,0 + CO,}
H,C,0, + K,Cr,0, + H,80, —>

— Cry(S0,); + CO,1 + K,S0, + H,0

H,C,0, + KMnO, + H,S0, —> CO,! + K,SO, + MnSO, + H,0
(NH,),C,0, + KMnO, + H,S0, —> |
—> MnS0, + CO,1 + (NH,),S0, + K,S0, + H,0



1119.
1120.
1121.

1122,

1123.
1124,

Na,C,0, + KBrO, + H,0 —> CO,! + KBr + NaOH
H,C,0, + KMnO, —> CO,1 + K,MnO, + MnO,| + H,0

CH,,05 + KMnO, + H,80, — CO,1 + MnSO, + K,S0, + H,0

(C,H,,0,)C(H)O + [Ag(NH,),JOH + NH, - H,0 —>

— (C4H,,0,)COONH, + NH,1 + H,0 + Ag|
(C4H,,0,)C(H)O + Br, + H,0 — (C;H,,0,)COOH + HBr
C,,H,,0;; + KMnO, + H,S0, —>

—> CO,1 + K,S0, + MnS0, + H,0

PeweHnsa 3apay

CoeguHeHNSA ranoreHoB (cpepa KUCNOTHas)

508.
2

HCl(xoui.) + Cu + 0, — CuCl, + H,0

LCu -2 — Cu2t

1|0, + 4H* + 46 —> 2H,0

509.

1
1

510.

511.

2Cu + 0, + 4H" — 2Cu?* + 2H,0
4CI- 4Cl-
2Cu + O, + 4HCl(konmn,.) = 2CuCl, + 2H,0

HCl + H,Se0,(xoxn.) —> H,Se0; + Cl,1 + H,0
2Cl" -~ 2¢—Cl,

Se0? + 2H* + 2¢ —> Se0% + H,0

2Cl~ + 2H* + Se03~ —> Cl, + 8e0%™ + H,0

2H* 2H*

2HC1 + H,Se0, = Cl, + H,SeO; + H,0
HCl(xouxn,) + PbO,(T) — PbCl, + Cl,1 + H,0
2Cl - 2¢—>Cl,

PbO, + 4H* + 2¢ —> Pb%" + 2H,0

2Cl~ + 4H* + PbO, — Cl, + Pb2* + 2H,0

2Cl 2C1-

4HCl(xomn.) + PbO,(t) = Cl,! + PbCl, + 2H,0
HCl(xom1.) + (Pb,Pb)0, —> Cl,1 + PbCl, + H,0
2Cl- — 2¢ —> Cl,

PbgO, + 8H' + 26 —> 3Pb2* + 4H,0

2CI" + 8H* + Pb,0, — Cl, + 3Pb?* + 4H,0
6C1- 6Cl

8HCl(xor1.) + Pby0O, = Cl,! + 3PbCl, + 4H,0

—_—
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512. HCl(xomm.) + MnO,(t) —> Cl,1 + MnCl, + H,0
1|2C1 -2 —>Cl,
MnO, + 4H* + 2¢ — Mn?* + 2H,,0
2CI- + 4H* + MnO, — Cl, + Mn?* + 2H,0
2C1- - 2CI-
4HCl(xonn.) + MnO,(t) = Cl,1 + MnCl, + 2H,0
513*. HCl(xonn.) + KMnO/(t) — Cl,1 + MnCl, + H,0 + KCl
5| 2C1- ~ 26 —> Cl,
2 | MnO; + 8H* + 5¢ — Mn?* + 4H,0
10CI~ + 16H* + 2MnO; — 5Cl, + 2Mn?2* + 8H,0
6Cl1- 2K+ 4Cl1- 2K* + 2C1-
16HCI(xomx.) + 2KMnO,(r) = 5CL,1 + 2MnCl, + 8H,0 + 2KCl
Ha 16H* Tpebyerca 16Cl-. B nonnom ypasuernun 10Cl-
yiKe eCTh, II09TOMY cJenyeT nobaBuTth erre 6Cl™.

514. HCl + H,S8bO, —> SbCl, + Cl,1 + H,0
1|2C1- - 26 —>Cl,
1{H,SbO, + 5H* + 26 —> Sb3* + 4H,0
2C1- + 5H* + HySbO, —> Sb3*+ + 4H,Q + Cl,
3cl- 3CI-
'5HCI + H,SbO, = SbCl, + 4H,0 + Cl,1

515. HCl(konn.) + Ca(ClO), — Cl,1 + CaCl, + H,0

2Cl" -2 —Cl,

20CI" + 4H* + 4¢ —> 2Cl” + 2H,0

4Cl~ + 4H* + 2C10- — 2Cl, + 2C1” + 2H,,0
Ca2+ Ca2+

4HCl(xorm.) + Ca(Cl0), = 2Cl,1 + CaCl, + 2H,0

516. HCl+ HCIO, — CL,1 + H,0

2Cl" - 2e — Cl,

2HCIO, + 6H* + 6¢ — Cl, + 4H,0

6Cl- + 6H* + 2HCI0, — 3Cl, + Cl, + 4H,0

6HCI + 2HCIO, = 4Cl,1 + 4H,0
3HCI + HCIO, = 2Cl, + 2H,0

517. HCl + KCIO — Cl,} + KCl + H,0
1]2C1 -2 —>Cl,
1|ClO- + 2H* + 26 —> CI- + H,0
2CI- + 2H* + CI0- —> Cl, + CI- + H,0
K* K*

\V]

=]
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518,

519.

520.

521.

522.

[SVIVV]

D W

2HC] + KCIO = CL,1 + KCl + H,0
HCl(xonmn.) + KCl0; — Cl,1 + KCI + H,0

GepToJIeTORA CONb
(xJI0paT Kaduda)

2C1- - 26 — Cl,
ClO; + 6H* + 66 —> CI- + 8H,0

6Cl- + 6H* + Cl10; — 3Cl, + CI~ + 3H,0
K+ K+

6HCl(xom1.) + KCIO, = 3Cl,1 + KCl + 3H,0

HCI + HCI0, — Cl,{ + H,0

2C1- - 26 —> Cl,

2C10; + 12H* + 10¢ —> Cl, + 6H,0

10C1- + 2C10; + 12H* — 5Cl, + Cl, + 6H,0
10HCI + 2HCIO, = 6Cl,1 + 6H,0
5HC1 + HCIO, = 3Cl,! + 3H,0

HCI + CrO; — Cl,1 + CrCl, + H,0
2C1- — 26 — Cl,
CrO, + 6H* + 8¢ —> Cr3* + 3H,0

6C1- + 12H* + 2CrO, —> 3Cl, + 2Cr3* + 6H,0
6C1- 6C1-
12HCI + 2CrO, = 3Cl,1 + 2CrCl, + 6H,0

HCI(36%) + K,CrO, — Cl,1 + CrCl, + KCI + H,0
XPOMAaT KaJInsa

2C1- — 26 —> Cl, :
CrOZ- + 8H* + 3¢ — Cr®* + 4H,0

6Cl- + 16H* + 2Cr0Z- — 3Cl, + 2Cr3* + 8H,0

10C1- 4K+ 6C1L- 4K* + 401
5 1 2 3 4
16HCI(36% ) + 2K,CrO, = 3Cl,1 + 2CrCl, + 8H,0 + 4KCl

HC + K,Cr,0, —> Cl, +.CrCl, + KCl + H,0
AUXPOMAT KaIusH

2CI- - 2& —> Cl,
Cr,0% + 14H* + 66 — 2Cr3* + TH,0

6CI- + 14H* + Cr,02- — 3Cl, + 2Cr3* + TH,0
8cl- 2K+ 6CI- 2K+ + 2CI-
14HCI + K,Cr,0, = 3Cl, + 2CrCl, + TH,0 + 2KCl
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523. NaCl(t) + KMnO, + H,80 (xonmn.) —
— K,S80, + Na,S0O, + Cl,1 + MnSO, + H,0

5 | 2NaCl — 26 —> Cl, + 2Na*
2 | MnOj + 8H* + 56 —> Mn?* + 4H,0

10NaCl + 2MnO; + 16H* —>

2K* 8502~
— 5Cl, + 2Mn?* + 8H,0 + 10Na*
2803 580% 2K* + 807

10NaCl(t) + 2KMnO, + 8H,S0(kox1.) =
= 5Cl,1 + 2MnSO, + 8H,0 + 5Na,S0O, + K,S0,

524. NaCl(t) + MnO, + H,SO,(xonm.) —

— Cl,! + MnSO0, + Na,SO, + H,0

1|2NaCl - 26 —> Cl, + 2Na*

1 | MnO, + 4H* + 26 —> Mn?* + 2H,0
2NaCl + MnO, + 4H* —> Cl, + 2Na* + Mn2* + 2H,0

2802 802 SO

2NaCl(r) + MnO, + 2H,80,(xoH1,) =
= Cl,! + Na,S0, + MnSO, + 2H,0

525. NaCl(t) + PbO, + H,S0,(xonm.) —>
— Cl,! + Pb(HSO,), + NaHSO, + H,0

1 | 2NaCl - 26 —> Cl, + 2Na*
1 | PbO, + 4H* + 22 —> Pb2+ + 2H,0

2NaCl + PbO, + 4H* —> Cl, + Pb?* + 2Na* + 2H,0
4H* + 4803~ 2HSO; 2HSO;

2NaCl(t) + PbO, + 4H,S0,(xoum.) =

= Cl,1 + Pb(HSO,), + 2NaHSO, + 2H,0

526. NaCl(t) + KClOz + H,S0(xon1.) —>
XJjopaT KaJusa '
—> CL,1 + Na,S0, + K,SO, + H,0
5 [ 2NaCl — 26 —> Cl, + 2Na*
1 | 2C103 + 12H* + 10¢ — Cl, + 6H,0

10NaCl + 2C10; + 12H* —> Cl, + 5CL, + 10Na* + 6H,0
2K+  680%" 5503~ 2K* +S0%-

10NaCl(r) + 2KCIO; + 6H,S0,(koum.) =

= 6Cl,! + 5Na,S0, + 6H,0 + K,80,
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527.

528.

529.

530.

531.

ot

KCI(t) + PbO, + HNO, —> Cl,1 + KNO, + Pb(NOy), + H,0
2KCl - 26 —> Cl, + 2K*
PbO, + 4H* + 26 — Pb2* + 2H,0

2KCl + PbO, + 4H* —> Cl, + 2K* + Pb2* + 2H,0
4NO; 2NO; 2NO;
2KCl(t) + PbO, + 4HNO, = Cl,1 + 2KNO, + Pb(NOy), + 2H,0

KCl + (Pb,Pb)0, + HNO, —> Cl,{ + Pb(NOy), + KNO, + H,0
2C1- - 2¢ —> Cl,
(Pb,Pb)0, + 8H* + 2¢ —> 3Pb2* + 4H,0

2Cl- + (Pb,Pb)0, + 8H* — Cl, + 3Pb2* + 4H,0

2K* 8NO; 6NO; 2K* + 2NO;
2KCl + (Pb,Pb)0, + 8HNO, =

= Cl,1 + 3Pb(NOy), + 4H,0 + 2KNO,

FeCl, + KCIO, + HCl —> FeCl, + KCI + H,0
Fe?t — 16 —> Fe3*
CIO; + 6H* + 62 — Cl- + 3H,0

6Fe2* + Cl0; + 6H* —> 6Fe3* + Cl- + 3H,0
12cI- K* 6CI-  18Cl- Kt
6FeCl, + KCIO, + 6HCI = 6FeCl, + KCl + 3H,0

FeCl, + KMnO, + HCl —> FeCl, + Cl,! + MnCl, + H,0 + KCI
Fe?t — 16 —> Fe3*

2C1- - 26 —> Cl,

MnOj + 8H* + 5e —> Mn?2+ + 4H,0

e

5Fe?* + 10Cl™ + 3MnO; + 24H* —>

3K* 24Cl-
— 5Fe3t + 5Cl, + 3Mn?* + 12H,0
15CI- 6Cl1- 3K* + 3Cl-

5FeCl, + 3KMnO, + 24HCI =
= 5FeCl, + 5Cl,1 + 3MnCl, + 12H,0 + 3KCl

FeCl, + (Pb,Pb)0, + HCl —> FeCl, + PbCl, + H,0
Fe2t — 16 —> Fe8*
(Pb,Pb)O, + 8H* + 26 —> 3Pb?* + 4H,0

2Fe?* + (Pb,Pb)O, + 8H* — 2Fe3" + 3Pb2* + 4H,0
401 8CI-  6CI-  6ClI-
2FeCl, + (Pb,Pb)0, + 8HCI = 2FeCl, + 3PbCl, + 4H,0
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532. FeCl, + HNO; + HCl —> FeCl; + NO1 + H,0
3 |Fe?" — 16 —> Fe?*

NO; + 4H* + 3¢ — NO + 2H,,0
3Fe?* + NOj; + 4H* — 3Fe3* + NO + 2H,0

6Cl- 3CI-  9CI
3FeCl, + HNO, + 3HCI = 3FeCl, + NO1 + 2H,0

533.  SnCl, + K,Cr,0; + HCl — SnCl, + CrCl,; + KCI + H,0
3 | Sn?t — 2¢ —> Sn**+

Cr,02 + 14H* + 6 —> 2Cr3* + TH,0
3Sn?* + Cr,0% + 14H* —> 3Sn** + 2Cr3* + TH,0

6CI- 2K+  14CI°  12C1° 6Cl- 2K* + 2CI-
3SnCl, + K,Cr,0, + 14HC] = 3SnCl, + 2CrCl, + TH,O + 2KCl

534. HI+ HIO, —> I,| + H,0

2I- - 26 —> 1,

2103 + 12H* + 106 — I, + 6H,0

101~ + 2103 + 12H* —> 51, + L, + 6H,0
10HI + 2HIO, = 61, + 6H,0

5HI + HIO, = 3L,] + 3H,0

(34

535. HI+NO,— NO +L,| + H,0
1|21 -26—1,
1|{NO, + 2H* + 26 —> NO + H,0
2I- + 2H* + NO, — L,| + NO + H,0
2HI + NO, = I,| + NO + H,0

536. HI + FeCl; — 1, + FeCl, + HCl
1[2I"-2¢6—1,
2 | Fe?" + 1é — Fe?*
21" + 2Fe®* —> I, + 2Fe?*

2H* 6CI- 4CI- 2H* + 201
2HI + 2FeCly = I,| + 2FeCl, + 2HCI

537. HI+ H,0,—>1,| + 0,1 + H,0

1|21 - 26— 1,

1|38H,0, + 2H* + 26 —> 0, + 4H,0
21 + 2H* + 3H,0, —> 0, + I, + 4H,0
2HI + 3H,0, = 0,1 + I,| + 4H,0

150



538.

539.

540.

541.

542.

543.

21 - 26— 1,
2MoO, + 2H* + 26 —> Mo,0; + H,0

S

21~ + 2H* 4+ 2M0o0O; —> I, + Mo,0; + H,0

2HI + 2MoO; = I,| + Mo,04 + H,0

KI + K,Cr,0; + H,80, —> I,| + Crz(SO4)3 + K,S0, + HZO
2I - 2e—>1,

Cr,0% + 14H+ + 6¢ —> 2Cr3* + TH,0

e

61~ + Cr, 02 + 14H* — 31, + 2Cr3* + TH,0

6K* 2K+ 1780} 3802 8K* + 480%
6KI + K,Cr,0, + TH,S0, =

= 31,] + Cr,(S0,); + TH,0 + 4K,S0,

KI + (Pb,Pb)0, + HNO; — I} + Pb(NO,), + KNOj + H,0
21~ 26— 1,

(Pb,Pb)O, + 8H* + 26 — 3Pb?* + 4H,0

21~ + (Pb,Pb)O, + 8H* —> I, + 3Pb?* + 4H,0

2K+ 8NO; 6NO; 2K* + 2NO;
2KI + (Pb,Pb)O, + 8HNO, =

=1,1 + 3Pb(NO,), + 4H,0 + 2KNO,

KI + Na,0, + H,SO, —> L} + Na,S0, + K,S0, + H,0
21~ 26— 1,
Na,0, + 4H* + 26 —> 2Na* + 2H,0

2I- + Na,0, + 4H" —> I, + 2Na* + 2H,0

2K* 2503 S02- 2K* + 803"
2KI + Na,0, + 2H,S0, = I,] + Na,S0, + 2H,0 + K,S0,

KI + H,0,(8%) + H;80, —> I} + K,SO, + H,0

21" - 26 — 1,

H,0, + 2H* + 26 —> 2H,0

20 1 H,0, + 2H' — I, + 20,0
2K+ S0%- 2K+ + SO%

KI + CeO, + HCl —> L] + CeCl3 +KCl + H,0
2I" - 2¢—> 1,
CeO, + 4H* + 1&¢ — Ce3* + 2H,0

2I" + 2Ce0, + 8H* —> I, + 2Ce3* + 4H,0 _
2K* 8Cl- 6Cl1- 2K* + 2Cl~
2KI + 2Ce0, + 8HC! = I} + 2CeCl; + 4H,0 + 2KCl
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544. KI+ KBrO, + HCl —> 1,| + KBr + KCl + H,0
GpomMar Kamus )
3|2 -26—>1,
BrO; + 6H* + 66 — Br~ + 3H,0
61- + BrO; + 6H* —> 31, + Br~ + 3H,0
6K+ K+ 6ClI- K+ - 6K* + 6Cl1-
6KI + KBrO; + 6HCI1 = 3I,| + KBr + 3H,0 + 6KCl

545.  KI + KIO, + H,S0, — L,| + K,S0, + H,0

21" - 26 —> 1, |

2103 + 12H* + 106 —> I, + 6H,0

101~ + 2103 + 12H* —> 5L, + I, + 6H,0 .
10K+ 2K* 6S0% 12K* + 6S0%"
10KI + 2KIO, + szz,so,,L 61,) + 6H,0 + 6K,S0,

5KI + KIO, + 3H,S0, = 31,| + 8H,0 + 3K,SO,

ot

546.  KI + KCIO, + H,80, — I,,| + KCl + K,S0, + H,0
3|21 -26—1, \
C10; + 6H* + 6 —> Cl- + 3H,0
61~ + Cl0; + 6H* — 31, + CI- + 3H,0 -
6K* K*  350% K+ 6K+ + 3502
6KI + KCIO, + 8H,S0, = 3L,] + KCl + 3H,0 + 3K,S0,

547.  KI+ NaOCl + H,80, —> i+ NaCl + K,80, + H,0
1|2 -26—>1,

OCI- + 2H* + 26 —> CI- + H,0
2I- + OCl- + 2H* —> I, + CI- + H,0
2K* Na* S0%- Na* 2K* + 80%-
2KI + NaOCI + H,80, = I} + NaCl + H,0 + K,S0,

548. KI+KIO, + H,80, — L,| + K,S0, + H20
MeTanepuoaaT
Kaausa
72" -2e—>1,
1|210; + 16H* + 146 —> I, + 8H,0

141 + 210; + 16H" — T, + I, + 8H,0

14K+ 2K* 8S0% 16K+ + 8502
14KI + 2KIO, + 8H,S0, = 81, + 8H,0 + 8K,S0,

TKI + K10, + 4H,S0, = 41, + 4H,0 + 4K,SO0,
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549.

550.

551.

D W

DN Ot

552%.

553.

KI + PbCrO, + H,SO0, —

—> L,| + PbSO,| + Cry(80,); + K,S0, + HZO

2" - 2e—1,

PbCroO, + sog- + 8H* + 3¢ — PbSO, + Cr3* + 4H,0

61" + 2PbCrO, + 2803 + 16H" —>

6K+ 6S02-
—> 31, + 2PbSO, + 2Cr3* + 8H,0

3503 6K* + 8803
6KI + 2PbCrO, + 8H,S0, = |

= 8L, + 2PbSO,| + Cry(S0,), + 8H,0 + 3K,S0,

KI + MnO, + H,80, — I,| + MnSO, + K,S0, + H,0
2I- - 26— 1, | |
MnO, + 4H* + 26 —> Mn2* + 2H,0

2I- + MnO, + 4H* —> I, + Mn?* + 2H,0 ‘
2K+ 280%- S0z 2K* + 803~
2KI + MnO, + 2H,S0, = I,| + MnSO, + 2H,0 + K,S0,

KI + KMnO, + H,80, —> I,| + MnS0, + K,S0, + H,0
21" - 26 — 1,
MnOj + 8H* + 56 — Mn?* + 4H,0

101" + 2MnOj + 16H* —> 51, + 2Mn2* + 8H,0
10K+ 2K+ 8802 2802 12K+ + 6503
10KI + 2KMnO, + 8H,S0, = 5I,| + 2MnS0, + 8H,0 + 6K,S0,

KI + H,80,(0,) — I} + K,S0, + H,0

21 - 26— 1,
S0,(0,)% + 9H" + 26 —>SOF- + H,0

2T + 80,(05)% + 2H' — I, + 802~ + H,0

2K* 2K*

9KI + H,80,(0,) = I,| + K,SO, + H,0
MOHOneprﬂbd)aTHaﬂ KHCJIoTa

Nal + Na,H,Sh,0, + H,80, —>

21 - 26 — I,

H,Sb,02" + 12H* + 46 —> 25b* + TH,0

41" + H,Sb,02" + 12H* — 2I,, + 28b3* + TH,0

4Na* 2Na* 6502 3803 6Na* + 3802
4Nal + Na,H,Sb,0, + 6H,S0, =

= 21| + Sb,(S0,); + TH,O + 3Na,S0,
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554.

555.

556.

557.

558.

154

DN Ov

—

jo

DN o

2Br~ - 2¢ — Br,
MnOj + 8H* + 5¢ —> Mn?* + 4H,0

10Br~ + 16H* + 2MnO; — 5Br, + 2Mn?* + 8H,0
6Br- 2K+ 4Br- 2K* + 2Br-
16HBr + 2KMnO, = 5Br, + 2MnBr, + 8H,0 + 2KBr

NaBr + NaBrO; + H,S0,(xonn.) — Br, + Na,S0, + H,0
2Br~ — 2¢ — Br,
2BrO3 + 12H* + 10é — Br, + 6H,0

10Br~ + 2BrO3 + 12H* — 5Br, + Br, + 6H,0

10Na* 2Na*  6S0%" 12Na* + 6S0%~
10NaBr + 2NaBrO,; + 6H,SO (xoHI1.) =

= 6Br, + 6H,0 + 6Na,S0,

5NaBr + NaBrO; + 3H,80,(xonm.) = 3Br, + 3H,0 + 3Na,S0,

CuBr(r) + KMnO, + H,SO,(koH1.) —>
— CuSO, + K,S0, + Br, + MnSO, + H,0
2CuBr(t) — 4¢ — Br, + 2Cu?*

MnOj + 8H* + 5¢ — Mn?* + 4H,0

10CuBr + 4MnO; + 32H* —>

4K*  1680%-
— 10Cu?* + 5Br, + 4Mn2* + 16H,0
10802 4803 ~ 4K* + 2802

10CuBr(t) + 4KMnO, + 16H,SO,(xoHi1.) =

= 10CuSO, + 5Br, + 4MnSO, + 16H,0 + 2K,SO,
KBr + KBrOy(xonn.) + HCl — Br, + KCl + H,0
2Br~ - 2¢ — Br,

2BrO3 + 12H* + 10¢ — Br, + 6H,0

10Br- + 2BrO; + 12H* — 6Br, + 6H,0
10K+ 2K*  12CI 12K+ + 12C
10KBr + 2KBrOy(xonn.) + 12HCI = 6Br, + 6H,0 + 12KCl
5KBr + KBrOy(xomx.) + 6HCI = 3Br, + 3H,0 + 6KCl

KBr + KMnO, + H,80, — Br, + MnSO, + H,0 + K,SO,
2Br~ — 2¢ — Br,
MnOj + 8H* + 5¢ — Mn?* + 4H,0

10Br~ + 2MnOjy + 16H* — 5Br, + 2Mn2* + 8H,0
10K+ 2K* 8502 280%- 12K* + 6803~
10KBr + 2KMnO, + 8H,S0, =

. = 5Br, + 2MnSO, + 8H,0 + 6K,S0,



559.

HF (xom.) + Si(t) + HNOg(xonm.) — H,[SiF,] + NOt + H,0

3 | Si(r) + 6HF — 4& — [SiF]2- + 6H*
4 | NOj + 4H* + 3¢ —> NO't + 2H,0

560.

561.

N

562.

[

563*.

[VVES

3Si + 18HF + 4NO; + 16H* —>

4H*
— 3[SiFg2~ + 18H* + 4NO! + 8H,0
4HY
2H*

3Si(1) + 18HF(xonm.) + 4HNO4(kor1.) =
= 3H,[SiFg] + 4NO1 + 8H,0
HCIO + H,0, — HCI + 0,1 + H,0

HCIO + H* + 26 —> Cl- + H,0
H,0, - 2¢ —> 0, + 2H*

HCIO + H* + H,0,— CI" + H,0 + O, + 2H*
H+

HCIO + H,0, = HCI + H,0 + 0,1 ‘

HCIO + NO + H,0 —> HCl + HNO,

HCIO + H* + 26 —> Cl- + H,0

NO + 2H,0 — 3¢ —> NO; + 4H*

3HCIO + 8H* + 2NO + 4H,0 —> 3Cl- + 3H,0 + 2NO; + 8H'
‘ H,0 5H*

3HCIO + 2NO + H,0 = 3HCI + 2HNO,

Ca(Cl0), + Cu + H,80, — CaCl, + CuS0, + CaS0,| + H,0

2ClO0~ + 4H* + 4¢ — 2C1” + 2H,0
Cu - 2¢ —> Cu2*

2Cl0™ + 4H* + 2Cu — 2Cl~ + 2H,,0 + 2Cu?*

CaZt  280% Ca%* 2803%-
Ca(Cl0), + 2H,80, + 2Cu = CaCl, + 2H,0 + 2CuS0,
HCIO, — ClO,1 + HCIO, + HCI + H,0

2HCIO, + H,0 - 36 — CIO, + ClO; + 4H*

HCIO, + 8H* + 46 — CI" + 2H,0

8HCIO, + 3HCIO, + 4H,0 + 9H* —>

— 4ClO, + 4C103 + 16H* + 3Cl- + 6H,0
TH* 2H,0

11HCIO, = 4C10,1 + 4HCIO, + 3HCI + 2H,0

IToacHeHwue. BoaMoxkHLI Apyrue Koo UIUEHTHI:

4HCIO, = 2Cl0,1 + HCIO, + HCl + H,0.
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564.

565.

566.

567.

5
6

1
5

HCIO; + P + H,0 —> HCl + H,PO,
Cl0; + 6H* + 66 —> CI~ + 3H,0
P + 4H,0 ~ 56 —> PO}~ + 8H*
5C10; + 30H" + 6P + 24H,0 —>
9H,0

5H*
— 5CI~ + 15H,0 + 6PO3™ + 48H*
18H*
5H*
5HCIO,4 + 6P + 9H,0 = 5HC] + 6H;PO,
HCIO; + Ag —> AgCl| + AgClOg4 + H,0
ClO; + 6H* + 5¢ —> Cl~ + 3H,,0
Ag + ClO3 — 1é —> AgClOy,
ClO3 + 6H* + 5Cl0; + 5Ag —> Cl~ + 8H,0 + 5AgClO,
Ag Ag*
6HCIO; + 6Ag = AgCl| + 3H,0 + 5AgCl0O,
HCIO, + S + H,0 — HCl + H,S0,
ClO; + 6H* + 6¢ — Cl~ + 3H,,0
S + 4H,0 — 66 —> S0%~ + 8H"
ClO; + 6H* + S + 4H,0 — CI~ + 3H,0 + S0%~ + 8H*
H,0 2H*
H* H* '
HClO4 + S + H,0 = HCI + H,80,
KClOg(1) + H,S0(xorn.) — ClO,1 + KCIO, + KHSO, + H,0
ClO;3 + 2H* + 16 —> Cl0, + H,0
Clo; + H,0 - 2¢ —> ClO; + 2H*
2C10; + 4H* + ClO; + H,0 — 2Cl0, + Cl0; + 2H,0 + 2H*
: ' H,0
2K* 2807 K* K+ 2K* + 2803~
3KClO4(1) + 2H,S0,(koHI1.) =

IMMoscrenue. 2H + 2K* + 2807 = 2KHSO,.

568.

156

2
1

NaClO, + H,S0, + SO, — ClO,1 + NaHSO,

ClO; + 2H* + 1é —> ClO, + H,0

SO, + 2H,0 — 26 —> HSO; + 3H*

2Cl0; + 4H* + SO, + 2H,0 — 2Cl10, + 2H,0 + 3H* + HSO;
2Nat  H*+ HSO; ~ HSOj + 2Na*
2NaClO, + H,S0, + SO, = 2Cl0,1 + 2NaHSO0,




569.

570.

572.

573.

(=254

HCIO, + I, —> HIO, + Cl,1
2C10; + 16H* + 142 —> Cl, + 8H,0
I, + 8H,0 - 14¢ —> 210; + 16H*

2C10; + 16H* + 1, + 8H,0 — Cl, + 8H,0 + 210; + 16H*
2H* - - 2H*

2HCIO, + I, = Cl,1 + 2HIO,

KCIO, + Al + H,S0,(pas6.) — Al,(SO,); + KCl + H,0
ClO; + 8H* + 8¢ —> CI™ + 4H,,0

Al - 36 — A3+

3C10; + 8Al + 24H* — 3Cl- + 8AI** + 12H,0

3K* 12802~ 3K* 1280%

3KCIO, + 8Al + 12H,S0,(pas6.) = 3KCl + 4A1,(SO,); + 12H,0
HIO, + H,0, —> I,| + 0,1 + H,0

210; + 12H* + 106 — I, + 6H,0

H,0, — 2¢ —> 0, + 2H*

2105 + 12H* + 5H,0, —> I,| + 6H,0 + 50, + 10H*
2H*

2HIO, + 5H,0, = I,| + 6H,0 + 50,1.

HIO, + P + H,0 — HI + H,PO,

105 + 6H* + 66 —> I + 3H,0

P + 4H,0 - 5¢ —> H,PO, + 5H*

510; + 30H* + 6P + 24H,0 —>

9H,0
5H*
—> 51" + 15H,0 + 30H* + 6H,PO,

5H*
5HIO, + 6P + 9H,0 = 5HI + 6H,PO,
NalO, + CO + H,80, — I,| + CO,1 + H,0 + Na,SO,
CO + H,0 - 26 —> CO, + 2H*
2105 + 12H* + 106 — I, + 6H,0

5CO + 2103 + 12H* + 5H,0 —> 5C0, + 10H* + I, + 6H,0
2H* H,0
2Na* SOF INa* + 8O3
5CO + 2Nal0, + H,80, = 5C0,1 + L} + H,0 + Na,S0,
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Cepa, coeguHeHNs cepbl
n ceneHa (cpepa KUaioTHas)

574%. S+ HNOy(xommn.) —> H,80, + NO,1 + H,0
1|8+ 4H,0 - 66 —> S0% + 8H*
6 | NO; + 2H* + 1é —> NO, + H,0
S +4H,0 + 6NO; + 12H* —> 80%~ + 8H* + 6NO, + 6H,0
o 4H* . 2H,0
2H* 2H*
S + 6HNOg(xon11.) = H,SO, + 6NO,1 + 2H,0

IToacueHnue. TpaAuIMOHHO B MOHHOM YPABHEHUH IIPO-
MB3BOAAT MAaKCHUMaJbHOE COKpallleHme KaTHOHOB BOJODPOJa,
4yTO He Beerja npuemsemo. IIpu onpenesieHHOM HaBLIKE MOXK-
HO OINpEeReJuTh, KaxKoe KoauuecTBO HT MOMKHO COKpATUTE.
B nmanHOM mpuMepe COKpallleHHe CJIeAyeT IPOU3BECTH He Ha
Bce 8H", a ma 6H", Tax Kax U3 MOHHOIO YPaBHEHUs BUJIHO,
uro Ha 6NO; TpeGyerca 6H" (B neBoit uactu), a Ha SO0~ —
2H*. Odopmiienne mosypeaxkiuii yrpoiaeTcsa:

S + 4H,0 + 6NO; + 12H* —> 803~ + 8H* + 6NO, + 6H,0
6H* 2H* 2H,0
S + 6HNO, = H,S0, -+ 6NO,1 + 2H,0

575. S+ H,S0,(xoum.) —> 80,1 + H,0
1 \s+2H20—4é——>soz+4H+
2 |80% +4H* + 2¢ —> 80, + 2H,0
S + 2H,0 + 2805 + 8H' — 380, + 4H" + 4H,0
- 4H* 2H,0
S + 2H,S0,(korn.) = 3S0,1 + 2H,0

576. SO, + K,S,04(0,) + H,0 —> K,S0, + H,S0,

. . nepcyiasdar Kanua

SO, + 2H,0 - 2¢ —> 805~ + 4H*

8,04(0,)% + 2é —> 280%"

S0, + 2H,0 + 8,04(0,)2- — SO~ + 4H* + 2805
Nl 3

2H,S0,

—

2K+ 2K+
SO, + 2H,0 + K,8,04(0,) = K,S0, + 2H,S0,
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577*. SO, + KMnO, + H,0 —> MnSO4 + K,S0, + H2804
(8 pa36. H,S0,)
5| SO, + 2H,0 — 26 — SO% + 4H+
MnOj + 8H" + 56 —> Mn2+ +4H,0

580, + 10H,0 + 2MnO; + 16H* —>

2H,0
2K+
—> 5802~ + 2Mn2* + 20H* + 8H,0
4H*
2K+

580, + 2H,0 + 2KMnO, = K,S0, + 2MnSO, + 2H,S0,

IMMoacueunwne. Karmous (K, Mn2+* u H*) B coorBercT-
BHM CO CBOMMHM 3aPAAAMM CBA3LIBAIOTCSA C HEOOXOAUMBIM KO-
JIAYECTBOM CYJIb(DAT-MOHOB (M3 NMEIOUTUXCS 5SO;2) TaK:

SOz‘ + 2K* =K,S0,
SSOE‘ — ZSOE‘ + 2Mn?* = 2MnSO,
2SO§‘ + 4H* = 2H,S0,
578. SO, + K,Cr,0, + HCl — CrCl, + KC1 + H,S0, + H,0

3|80, + 2H,0 - 26 —> S0~ + 4H*
1| Cr,0%" + 14H* + 6¢ — 2Cr3* + TH,0

380, + 6H,0 + Cr,0%~ + 14Ht —>

8H*
2K+ 8Cl-
— 3807 + 12H* + 2Cr3+ + TH,0
6H*  H0
6Cl1- - 2Kt +2CI”

380, + K,Cr,0, + 8HC] = 3H,S0, + 2CrCl, + H,0 + 2KCl

579. SO, + K,Cr,0, + H,80, — Cry(S0,); + K,80, + H,0
3 | SO, + 2H,0 — 26 —> S0 + 4H*
1|Cr,0% + 14H* + 62 —> 2Cr® + TH,0

380, + 6H,0 + Cr,0%" + 14H* —>

2H*
2K+ S02-
—> 3802~ + 2Cr3* + 12H* + TH,0
H,0
2K* + S0%-

380, + K,Cr,0, + H,S0, = Cry(S0,); + H,0 + K,S0,
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580. SO, + I, + H,0 — HI + H,S0,
1|80, + 2H,0 - 26 —> S02- + 4H*
1|1,+26— 21

'S0, + I, + 2H,0 —> 4H* + SO%" + 2I-
SO, + I, + 2H,0 = 2HI + H,80,

581*. SO, + NalO, + H,0 —> Na,S0, + H,S0, + I,|
5 l S0, + 2H,0 — 26 —> S0% + 4H*
1| 2103 + 12H* + 106 —> I, + 6H,0
580, + 2103 + 12H* + 10H,0 —> 5803 + 20H* + I, + 6H,0
4H,0 8H*
2Nat 2Nat
580, + 2NalO, + 4H,0 = Na,S0, + 4H,S0, + L,|

IMoacuenue. 8H" ceaxyr 4507 us 5S03", ocrapuImii-
ca SO% ceamerca ¢ 2Na', KoTopble 400aBJAAIOT B NPABYIO
9aCTh NOHHOTO YPaBHEHUA. '

582*%. S0, + NO, + H,0 —> NOt + H,S0,
1 l SO, + 2H,0 — 26 —> S0~ + 4H*

1 |NO, + 2H* + 2¢ —> NO + H,0
SO, + 2H,0 + NO, + 2H* —> S0~ + 4H* + NO + H,0
H,0 2H*

S0, + H,0 + NO, = H,S0, + NO{

583. SO, + HNO,(xoum.) —> H,SO0, + NO,!
1|80, + 2H,0 - 26 —> SO~ + 4H*
2 | NO; + 2H* + 16 —> NO, + H,0
'S0, + 2H,0 + 2NO; + 4H' —> S0%~ + 4H' + 2NO, + 2H,0
2H* 2H*
SO, + 2HNO,(xonm.) = H,80, + 2NO,1

584. SO, + HCIO, + H,0 —> H,S0, + HCI
4 | SO, + 2H,0 — 26 —> SO}~ + 4H*
ClO; + 8H* + 86 —> CI~ + 4H,0
1480, + 8H,0 + ClO; + 8H' —> 4803~ + 16H" + CI- + 4H,0
4H,0 8H*
Ht Ht
480, + 4H,0 + HCIO, = 4H,80, + HCl
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585. SO, + H,SeO,; + H,0 —> Se| + H,S0,
2 | S0, + 2H,0 - 26 —> SO}~ + 4H*
1 | H,Se0, + 4H* + 46 — Se + 3H,0
280, + 4H,0 + H,Se0, + 4H* — 2802~ + 8H* + Se + 3H,0
H,0 4H*
280, + H,0 + H,Se0, = 2H,S0, + Se|

586. SO, + H,TeO, + H,0 —> Te| + H,SO,
2 | SO, + 2H,0 — 26 —> SO} + 4H"
1 | H,TeO, + 4H* + 46 — Te + 3H,0
250, + 4H,0 + H,TeO, + 4H' — 2507 + 8H" + Te + 3H,0
H,0 4H

587. H,S+ HIO; —> S| + H,0 + L]
5| Hy,S — 2¢ —> S+ 2H*
1|210; + 12H* + 106 —> I, + 6H,0
5H,S + 2103 + 12H —> 58 + 10H + I, + 6H,0
2H*
5H,S + 2HIO, = 58 + I} + 6H,0

588. H,S+ HCIO, —> H,S0, + HCI
1| H,S + 4H,0 - 86 —> SO} + 10H*
1 |CIO; + 8H* + 86 —> CI- + 4H,0
H,S + 4H,0 + Cl0; + 8H" —> S03~ + 10H* + Cl- + 4H,0
2H*
H* H*
H,S + HCIO, = H,S0, + HCl

589. H,S + HCIO;, — H,SO, + HCI
3 | H,S + 4H,0 - 86 —> SO% + 10H*
4 | ClO; + 6H* + 66 —> CI- + 3H,0
3H,S + 12H,0 + 4Cl0; + 24H* —

4H*
— 3502~ + 30H* + 4Cl- + 12H,0
6H*
4H*

3H,S + 4HCIO, = 3H,S0, + 4HCl
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590. H,S + Cl, + H,0 —> H,S0, + HCI
1 | HyS + 4H,0 - 8¢ —> S02~ + 10H*
4 |Cl,+ 26 —> 2CI-

H,S + 4H,0 + 4Cl, —> S0% + 10H* + 8Cl-
H,S + 4H,0 + 4Cl, = H,S0, + 8HCl

591.  H,S + FeBr, — HBr + FeBr, + S|
1|H,S-2¢—>S+2H"
2 | Fe3* + 1é —> Fe?*
H,S + 2Fe3* — 2H* + S + 2Fe?*

6Br~. 2Br- 4Br-
H,S + 2FeBr; = 2HBr + 2FeBr, + S

592%, H,S + H[AuCl,] + H,0 —> Au| + S} + H,S0, + HCI
1 | H,S + 4H,0 — 8¢ —> S0%~ + 10H*
8 | [AuCl,]- + H,S + 16 —> Au + S + 4Cl- + 2H*

H,S + 8H,S + 4H,0 + 8[AuCl,]- —>

8H*
—> S0% + 8Au + 8S + 32C1~ + 16H* + 10H*
26H*
2H* 6H*

9H,S + 8H[AuCl,] + 4H,0 = 8Au| + 8S| + H,S0, + 32HCI
IToscuenmnme. 32C1~ + 26H + 6H" = 32HCI.

593. H,S + FeCl;— FeS + 8| + HCI
2 | Fe3* + H,S + 16 —> FeS + 2H*
1|H,8-2—>8+2H*
2Fe3* + 2H,S + H,S —> 2FeS + S + 4H* + 2H*
4H' +2HY

6Cl1- 6Cl~
2FeCl; + 3H,S = 2FeS + S| + 6HCl

594. H,S+ NaVO, + HCl —> 8| + (VO)Cl, + H,0 + NaCl

XJIOpAJ BaHaANAJIA

VO; + 4H* + 16 —> VO?* + 2H,,0

H,S + 2VO0; + 8H' — 8 + 2H* + 2VO2* + 4H,0
6H"
2Na* 6Cl-—> 4C1- 2Nat + 2C1-
H,S + 2NaVO, + 6HCl = S| + 2(VO)C, + 4H,0 + 2NaCl

lles—Zé—>S+2H+
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595. H,S+8S0,— S| + H,0
2 |H,8 - 26 —> S+ 2H*
1|80, + 4H* + 46 —> S + 2H,0
2H,S + SO, + 4H* — 3S + 4H* + 2H,0
2H,S + SO, = 38| + 2H,0

596. H,S + H,S0,(xonm.) — S| + SO,1 + H,0
1| H,8-2¢—> 8+ 2H"
1 |S02  + 4H* + 2 —> SO, + 2H,0
H,S + 80%~ + 4H' —> 8 + 2H"' + 80, + 2H,0
2H*
H,S + H,80,(koxmn.) = S| + SO,1 + 2H,0

597. H,S + H,S0,(komm.) —> SO, + H,0
1| H,S + 2H,0 - 6 — SO, + 6H*
3 | 802 + 4H* + 26 —> SO, + 2H,0
H,S + 2H,0 + 3802 + 12H* — SO, + 6H' + 350, + 6H,0
6H* 4H,0
H,S + 8H,S0,(konm.) = 480,1 + 4H,0

598. H,S(nacwim.) + HNOg(konn.) —> S| + H,0 + NO,t
1|H,S-2é—>S+ 2H
2 |NOj3 + 2H* + 1é —> NO, + H,0
H,S + 2NO3 + 4H* —> S + 2H* + 2NO, + 2H,0
2H+ .
H,S(maceimr.) + 2HNOg(korn.) = S| + 2NO,1 + 2H,0

599.  H,S+ HNO, —> H,S0, + H,0 + NOt

3 | H,S + 4H,0 - 8¢ —> 802~ + 10H*
8 | NO; + 4H* + 36 —> NO + 2H,0

3H,S + 12H,0 + 8NO; + 32H" —>

2H*
6H*
—> 3802 + 30H* + 8NO + 16H,0
4H,0

6H*
3H,S + 8HNO, = 3H,S0, + 4H,0 + 8NO{
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600.

601.

602.

603.

604.
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-

H,S + K,Cr,0; + HyS80, — 8| + Cry(S0,); + H,0 + K,S0,
H,S - 26 —> S + 2H*
Cr,0% + 14H* + 6¢ —> 2Cr* + TH,0

8H,S + Cr,0% + 14H* — 38 + 6H* + 2Cr®* + TH,0

8H*
. 2K+ 4802 3802~  2K* + 802
8H,S + K,Cr,0, + 4H,S0, = 3S| + Cr,(SO,); + TH,0 + K,S0,

H,S + KMnO, + H,S0,(pas6.) —> S| + MnSO, + K,S0, + H,0

H,S - 26 —> S + 2H*
MnOj + 8H* + 56 —> Mn2+ + 4H,0

5H,S + 2MnOj + 16H* —> 5S + 10H* + 2Mn2* + 8H,0
6H*
2K+ 3802 2802~ 2K* + 802
5H,S + 2KMnO, + 3H,S0,(pasb.) =
= 5S| + 2MnSO, + K,S0, + 8H,0

H,0, + 2H* + 2¢ — 2H,0
H,S + 4H,0 + 4H,0, + 8H" —> 80§ + 10H" + 8H,0

2H* 4H,0
H,S + 4H,0, = H,S0, + 4H,0 '

2 - 26 —> S0
2As03" + 882 + 16H* + 46 —> As,S, + 8H,0

282~ + 2As03- + 387~ + 16H* — 28 + As,S, + 8H,0

4Na* 6Na*  6Na* 16CI- 16Na* + 16CI-
2Na,S + 2NayAsO, + 3Na,S + 16HCI =

= 28| + As,S,| + 8H,0 + 16NaCl

Na,S + K,Cr,0; + H,80, —>

—— 8| + Cry(SO,); + Na,S0, + K,S0, + H,0
82 -2 — 8

Cr,0% + 14H* + 66 —> 2Cr3* + TH,0

382" + Cr,0%2 + 14H* —> 38 + 2Cr3* + TH,0
6Na* 2K* 7803~ 3502
6Nat + 3802~ 2K* +S02%-
3Na,S + K,Cr,0, + TH,S0, =
= 88| + Cry(80,); + TH,0 + 3Na,S0, + K,S0,



605. Na,S + K,Cr,0,(xonn.) + HySO(xoum.) —>
— Cry(S0,)3 + Na,S0, + K,80, + H,O
3 | 82~ + 4H,0 — 8¢ —> SO% + 8H*
4 | Cr,02 + 14H* + 6¢ — 2Cr3* + TH,0

38%~ +12H,0 + 4Cr,0% + 56H* —

32H*
6Na* 8K* 16803
—> 3S0%" + 24H* + 8Cr3* + 28H,0
16H,0
6Na* 12802 8K+ + 4802

38Na,S + 4K,Cr,0,(xoun.) + 16 H,S0,(xoxm.) =
= 38Na,S0, + 4Cr,(S0,); + 16H,0 + 4K,S0,
606. Na,S + H,S0,(xonn.) —> S| + SO,! + H,0 + NaHSO,
1|82~ -26—S
1 [80% +4H* + 2¢ —> 80, + 2H,0
S2- 4+ S0% + 4H* —> S + 80, + 2H,0
2Na* 2H' 280%" 2Na* + 2H* + S0%

—_—

Na,S + 3H,S0,(korm.) — S| + 80,1 + 2H,0 + 2NaHSO,
607. Na,S + HNO,(xomn.) —> S| + NO,1 + H,0 + NaNO,
182 —-2¢—8
2 | NO; + 2H* + 16 —> NO, + H,0
S? + 2NO; + 4H" — S + 2NO, + 2H,0
2Na* 2NO; 2Na* + 2NO;

=Y
Na,S + 4HNO,(xoun.) = S| + 2NO,! + 2H,0 + 2NaNO,

608. Na,S + Na,SO, + HCl —> S| + NaCl + H,0

2|82 -26—>S

1|80% + 6H* + 46 —> S + 3H,0
282~ +80% + 6H* — 28 + S + 8H,0
4Nat 2Na* 6Cl- 6Nat + 6Cl-
2Na,S + Na,S0, + 6HCl = 3S| + 3H,0 + 6NaCl

609. Na,S + H,0,(xomn.) —> Na,SO, + H,0

1 l 82~ + 4H,0 — 8¢ —> SO% + 8H*

4 | H,0, + 2H* + 26 —> 2H,0
S?- + 4H,0 + 4H,0, + 8H* —> S0}~ + 8H* + 8H,0
4H,0
2Nat 2Na*t

Na,S + 4H,0,(xonn.) = Na,S0, + 4H,0
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610.  Ba(HS), + HNO, —> S| + NO! + H,0 + Ba(N03)2

3 | 2HS™ - 46 —> 28 + 2H*
l 4 | NO; + 4H' + 3¢ —> NO + 2H,0
6HS™ + 4NOj + 16H' — 6S + 6H' + 4NO + 8H,0
10H*
3Bat 6NO; 3Ba?" + 6NO;
3Ba(HS), + 10HNO, = 681 + 4NOT + 8H,0 + 3Ba(NO,),

1 ’ MnS + 4H,0 ~ 8¢ — Mn?* + S0% + 8H*

8 | NO; + 2H* + 16 —> NO, + H,0
MnS + 4H,0 + 8NO; + 16H* —>
8H*
— Mn2+ +80% + 8H' + 8NO, + 8H,0

MnS(r) + 8HNO,(xonm.) = MnSO, + 8NO,1 + 4H,0

612. HgS(1) + HNO4(xonn.) + HCl(xoum.) —
. «HapcKas Bogxa»
— HgCl, + H,80, + NOt + H,0
3 | HgS + 2Cl” + 4H,0 - 8¢ — HgCl, + S0% + 8H*
8 | NO3 + 4H* + 3¢ —> NO + 2H,0
3HgS + 6Cl- + 12H,0 + 8NO3 + 32H' —

8H*
6H*
—> 3HgCl, + 3802~ + 8NO + 16H,0 + 24H*
4H20

6H"*
3HgS + 8HNO, + 6HCl — 3HgCl, + 3H,80, + 8NO + 4H,0

613.  PbS(r) + HNO,(pas6.) —> PbSO,| + NO1 + H,0

3 Lpbs + 4H,0 - 8¢ —> PbSO, + 8H*
8 | NOj + 4H* + 3¢ —> NO + 2H,0
3PbS + 12H,0 + 8NOj; + 32H* —>
8H*
— 3PbS04 +8NO + 24H* +16H,0
4H 0
3PbS(t) + 8HNO,(pas6.) = 3PbSO4i +8NO?T + 4H20
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614.  PbS(r) + HNOy(xonn.) —> PbSO,} + NO,} + H,0
1 | PbS + 4H,0 — 8¢ —> PbSO, + 8H*
8 | NO; + 2H* + 16— NO, + H,0
PbS + 4H,0 + 8NO; + 16H' — PbSO, + 8H' + 8NO, + 8H,0
8H* 4H,0
PbS(r) + 8HNO(kom1.) = PbSO, | + 8NO,1 + 4H,0

615.  PbS(r) + H,0,(30%) —> PbSO,} + H,0
1 | PbS + 4H,0 — 8¢ —> PbSO, + 8H*
4 | H,0, + 2H* + 26 —> 2H,0
PbS + 4H,0 + 4H,0, + 8H* —> PbSO, + 8H* + 8H,0
— 4H,0

PbS(r) + 4H,0,(30%) = PbSO,| + 4H,0

616. NH,HS + HNOy(xorm.) —> S| + H,0 + NO,1 + NH,NO,
1|HS - 26 —>S+H*
2 | NO3 + 2H* + 16 —> NO, + H,0
HS- + 2NO; + 4H* —> S + H' + 2NO, + 2H,0
3H*
NH; NO; NH; + NO;
— .

NH,HS + 3HNO(xonn.) = S} + 2NO,1 + 2H,0 + NH,NO,

2 | FeS, + 8H,0 — 15 —> Fe?* + 280%™ + 16H*
15 | Bry, + 2 — 2Br~

2FeS, + 16H,0 + 15Br, — 2Fe3* + 4503 + 32H* + 30Br-
6H* + 6NO; 6NO; 6H*
3 4 1 2
6HNO, + 2FeS, + 16H,0 + 15Br, =

= 2Fe(NO,), + 4H,S0, + 30HBr

IToacuenune Ha4S03 u 30Br rpebyerca Bcero 38H',
B MOHHOM ypaBHeHHHM ysKe ecth 32H', moaromy x 32H* po-
o6aBasaroT 6H'.

O6paTture BHHUMaHWe, B 3TOM IIpUMEpPe HEZOCTAIOLHE
nonsl 6H* 1 6NOj; mobaBnaoTcA He B IPABYIO 9acTh, a B Jjie-
BYIO.
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618.  FeS,(t) + HNOy(xonm.) — Fe(NOy), + H,S0, + NO,1 + H,0
1| FeS, + 8H,0 — 15¢ — Fe3* + 2802~ + 16H"
15 | NO; + 2H* + 16 —> NO, + H,0

FeS, + 8H,0 + 15NO; + 30H —>

. 14H*
3NO; 4H*
1 2
— Fe3* + 280} + 16H* + 15NO, + 15H,0
‘ ' TH,0
3NO; 4H*
3 4

FeS,(t) + 18HNOy(xonn.) =
= Fe(NO,); + 2H,S0, + 15NO,1 + 7TH,0

619.  FeS,(t) + H,SO(xonmn.) —> Fe,(S0,); + SO,t + H,0
2 | FeS, + 8H,0 — 156 —> Fe3* + 2803~ + 16H*
15 | SO3 + 4H* + 2é — S0, + 2H,0
2FeS, + 16H,0 + 1580%" + 60H* —>
1480% 28H*
— 2Fe3t + 480%" + 32H* + 1580, + 30H,0
3803 14H,0
2FeS,(t1) + 14H,S0 (xonm.) = Fe,(SO,); + 1550,1 + 14H,0
620*%. FeS+ H,S0,(xoru.) + HNOy(xoHI.) —>
— Fe,(S0,); + NO,t + H,0
1 | 2FeS + 8H,0 — 186 —> 2803 + 2Fe3* + 16H*
18 | NO; + 2H* + 16 —> NO,! + H,0
2FeS(t) + 8H,0 + 18NO; + 36H" —>
- 20H*
S0%~
—> 280% + 2Fe3* + 16H* + 18NO,! + 18H,0
10H,0

S0%-
2FeS + 18HNOg(xonm,.) + H,SO, =
= Fe,(SO,); + 18NO,! + 10H,0
Moacuenune. HMouns 2503 u no6aBieHHbIH noH SO~
(8 cymme 3S0%7) cBasmBatotrca ¢ 2Fe3t ¢ obGpasoBanuem
Fe,(SO,);. Katuons Bogopoaa (20H*) pacnpeznensiorcsa Tak:
20l — 18H* + 18NO3; = 18HNOg;
= 2H'*+ S0% = H,S0,.
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621.

ok

622.

1
8

623.

- CuFeS(t) + HNO; —>
—> Cu(NO,), + Fe(NO,), + NO,! + SO,1 + H,0
CuFeS + 2H,0 — 9¢—> Cu?* + Fe3* + S0, + 4H*

NO; + 2H' + 16 —> NO, + H,0
CuFeS + 2H,0 + 9NO; + 18H* —>
14H*
5NO;
— Cu?* + Fe3* + 80, + 4H' + 9NO, + 9H,0
TH,0
2NO; 3NO;

CuFeS(t) + 14HNO,; = :
= Cu(NOj3), + Fe(NQts)3 + 9NO,t + SO,1 + TH,0
CuS(t) + HNOgy(xonn.) —> CuSO, + NO,! + H,0
CuS + 4H,0 — 8¢ — Cu?* + SO% + 8H*
NO; + 2H* + 1é —> NO, + H,0
CuS +4H,0 + 8NO3 + 16H" —>
8H*
— Cu?* + S0%~ + 8H* + 8NO,1 + 8H,0
4H,0
CuS(t) + 8HNO4(koum.) = CuSO, + 8NO,1 + 4H,0
Cu,yS(t) + HNO3 — Cu(NOg), + CuSO, + NO, + H,0
Cu,S + 4H,0 - 106 —> 2Cu?* + S0 + 8H*

10 | NO; + 2H* + 16 —> NO, + H,0

624*.

Cu,S + 4H,0 + 10NOj + 20H" —>
12H*
2NO;
— 2Cu?* + 80%~ + 8H' + 10NO, + 10H,0
6H,0
2NO;
Cu,S + 12HNO, — Cu(NO,), + CuSO, + 10NO, + 6H,0

Sb,S,(r) + HNO, —> Sb,0, + H,S0, + NO, + H,0

1| 8b,S, + 1TH;0 — 286 — Sb,0, + 3502~ + 34H*

28 | NO; + 2H* + 16 —> NO, + H,0

Sb,S; +17H,0 + 28NO3 + 56H —
22H*
6H*
— Sb,0; + 3503~ + 34H' + 28NO, + 28H,0
11H,0
6H*
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Sb,S; + 28HNO; = Sb,0; + 8H,S0, + 28NO, + 11H,0
Ioacuenne. 28NOj; + 22H" + 6H* = 28HNO;.

625. © Al,S; + HNOy(xorm.) —> Aly(SO,); + Hy,O + NO,t
1| ALS; + 12H,0 ~ 24é —> 2A13* + 3507 + 24H"
24 |NOj + 2H* + 1é —> NO, + H,0
AlS; +12H,0 + 24NOj + 48H* —>
24H*
—> 2A13* + 3S0%~ + 24H' + 24NO, + 24H,0
. 12H,0
Al,S3 + 24HNOg(konm.) = Aly(SO,)3 + 24NO, 1 + 12H,0

626. NiS + H,0, + H,;80, —> NiSO, + S| + H,0
1| NiS - 26 —> Ni?* + 8
1| H,0, + 2H* + 26 —> 2H,0
NiS + H,0, + 2H* —> Ni2* + S + 2H,0
S0  SOF
NiS + H,0, + H,S0, = NiSO, + 8| + 2H,0

627. (U,U)0, + H;80, — V0,80, + U(S0,), + H,0
(U,U)0, + 4H* — 26 —> 3UOZ* + 2H,0
(U,U)0g + 16H* + 46 —> 3U4* + 8H,0

+ + -
2(U,U)0q + (U,U)0, + 8H* + lf_H —

24H

_ 1280%-
—> 6U03" + 4H,0 + 8H,0 + 3U**
N el ot

12H,0

6503 6503
3(U,U)0, + 12H,S0, = 6U0,S0, + 3U(S0,), + 12H,0
U,0; + 4H,80, = 2U0,S0, + U(S0,), + 4H,0

cyabdar ypaHuIa

Ll 2V

628. H,SO/(xonn.) + Zn — H,St + H,0 + ZnSO,
(MoryT o6pasoBatsea S, SO,)
1|S0% + 10H* + 8¢ —> H,S + 4H,0
4 |Zn - 2¢ — Zn2*t ;
S0%~ + 10H* + 4Zn —> H,S + 4H,0 + 4Zn2*

4807 480§
430y

5H,S0,(xonu.) + 4Zn = H,St + 4H,0 + 4ZnS0,
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629.

630.

632.

633.

«w

H,S0,(xomm.) + Na —— H,S1 + H,0 + Na,S0,

S0% + 10H* + 8¢ — H,S + 4H,0
Na-1lé¢—> Na*

S0%~ + 10H* + 8Na — H,S + 4H,0 + 8Na*
480% 4802"
5H,S0,(xon1.) + 8Na = H,S1 + 4H,0 + 4Na,S0,

H,S0,(kou1.) + C —> 80,1 + H,0 + CO,

SO% + 4H* + 26 —> S0, + 2H,0
C + 2H,0 — 4¢ —> CO, + 4H*

280} +8H* + C + 2H,0 — 250, + 4H,0 + CO, + 4H*
4H* 2H,0
2H,S0,(xomu1.) + C = 280,1 + 2H,0 + CO,}

H,S0,(xouu.) + Cu —> CuSO0, + SO,1 + H,0

S02 + 4H* + 26 —> SO, + 2H,0
Cu — 2¢ —> Cu?t

SO%- + 4H* + Cu— 80, + 2H,0 + Cu?*
S0%- : 802"

—

2H,S0,(xomm.) + Cu = SO,1 + 2H,0 + CuSO,

H,S0,(pas6.) + K—> K,S0, + SO,1 + S| + H,0
(+ npumecs H,S)

2S0% + 12H* + 8¢ —> S0, + S + 6H,0

K-1le—K*

2S0% + 12H* + 8K — S0, + S + 6H,0 + 8K*
4802 480%"
Vs

6,80 ,(pas6.) + 8K = SO, + S| + 6H,0 + 4K,S0,

H,S0,(xonm.) + Al — Al,(S0,); + H,S + H,0

SO% + 10H* + 8¢ — H,S + 4H,0
2A1 - 6é — 2A13+

3502~ + 30H* + 8Al — 8AI3* + 3H,S + 12H,0
12802 12802
859

15H,80,(xomm.) + 8Al = 4A1,(S0,), + 3H,S1 + 12H,0
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634.

(e

H,S0,(xonn.) + Al —> Al,(SO,), + S| + H,0
S0% + 8H* + 66 —> S + 4H,0
Al - 3¢ —> A3+

635.

oo

SO + 8H" + 2A1 —> S + 4H,0 + 2A13*

3802“ 3803

Nl S

4H,S0,(xoun.) + 2Al = S| + 4H,0 + Al,(SO,),
H,S0,(xoxmn,) + CagP, — Ca,y(PO,),| + SO,t + H,0
S0% + 4H* + 2¢ —> S0, + 2H,0

CagP, + 8H,0 — 162 —> Cay(PO,), + 16H*

636.

N QO

8507 + 32H* + Ca,P, + 8H,0 —>

16H*
—> 850, + 16H,0 + Cay(PO,), + 16H*
8H,0

8H,S0,(xonm.) + CagP,(r) = 850,1 + 8H,0 + Cayg(PO,),!

H,S0,(xonmn.) + P(6ex.) —> Hy(PHO;) + SO, 1
(H;PO; docthoHOBAA KHCTIOTA)
S0%- + 4H* + 2¢ —> 80, + 2H,0

P + 3H,0 - 3¢ —> H,(PHO,) + 3H*

637.

380% +12H* + 2P + 6H,0 —>

6H+
—> 380, + 6H,0 + 2H,(PHO,) + 6H*
3H,S0,(xoH11.) + - + 2P(Gex.) = 3S0,1 + 2H,(PHO,)

H,SO,(xonn.) + PH; —> SO,1 + Hy(PHO,) + H,0

SO0% + 4H* + 26 —> S0, + 2H,0
PH, + 3H,0 - 66 — H,(PHO,) + 6H"

638.

[a—y

3803 +12H' + PH; + 3H,0 —

6H*
— 35S0, + 6H,0 + Hy(PHO,) + 6H*

3H,0

3H,S0,(xonn.) + PH, = 3S0,1 + 3H,0 + H,(PHO,)
H,S0, + BaO, —> BaSO, + 0,1 + H,0
BaO, + H,0 ~ 4¢ — Ba2* + 05 + 2H*
BaO,+ 4H* + 26 —> Ba?* + 2H,0
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3Ba0, + H,0 + 8H" — 3Ba?* + O3 + 2H' + 4H,0
6H* 3H,0
3507  3S03%

3Ba0, + 3H,80, = 3BaSO, + Ozt + 3H,0




639. H,S0,(xoun.) + CuBr — CuBr, + CuSO, + SO,! + H,0
1|S0% +4H* + 2¢ — 80, + 2H,0
2 | Cut - 1é —> Cu?*

S0% + 4H* + 2Cut —> 80, + 2H,0 + 2Cu?*
S0% 2Br- S03%-, 2Br-

_———

2H,S0,(xou1.) + 2CuBr = 80,1 + 2H,0 + CuSO, + CuBr,

640.  H,SO,(komm.) + KI(t) —> I,| + H,S? + KHSO, + H,0
1|80% + 10H* + 82 —> H,S + 4H,0
2KI - 26 —> 2K* + I,

SO2- + 10H* + 8KI — H,S + 4H,0 + 8K+ + 41,

8S0%~ + 8H* 8S0% + 8H*

8501 +38H”

9H,S0,(xoum.) + 8KI(r) = H,St + 4H,0 + 8KHSO, + 41,|
641. H,SO, + NaBr — Br, + 80,1 + Na,S0, + H,0

S0%- + 4H* + 2¢ —> 80, + 2H,0
2Br — 2é — Br,

S0% + 4H* + 2Br —> 80, + 2H,0 + Br,
S0% 2Na* 2Na* + S03"
— .

2H,S0, + 2NaBr = S0,1 + 2H,0 + Br, + Na,SO,

-

642. H,SO, + Nal —> I,| + H,S1 + Na,S0, + H,0

S02- + 10H* + 88 —> H,S + 4H,0

21" - 26 —> 1,

S02- + 10H* + 81" — H,S + 4H,0 + 41,

480%" 8Na* 8Na* + 4502-
it S

5H,S0, + 8Nal = HyS1 + 4H,0 + 41,| + 4Na,S0,

—

643. = H,SO,(xonu.) + HI — L,| + S| + H,0
1 |S0% + 8H* + 66 —> S + 4H,0
2" -2e—1, _
S0% + 8H" + 61" —> S + 4H,0 + 31,
H,SO0,(xonm,.) + 6HI = S| + 4H,0 + 31,

644. H,SO,(xoun.) + HBr — Br, + S0, + H,0
1|8S0% + 4H* + 26 —> 80, + 2H,0
2Br~ - 2¢ — Br,
S0%~ + 4H* + 2Br — S0, + 2H,0 + Br,
H,S0,(xonu.) + 2HBr = SO,1 + 2H,0 + Br,
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645.

646.

647.

648.

649.

174

1
1

W ot

[

[uy

H,S0,(xomm.) + KBr(t) —* Br, + S0,1 + H,0 + KHSO,
SOZ + 4H* + 26 — S0, + 2H,0

2KBr — 2¢ — Br, + 2K+

S0%™ + 4H* + 2KBr — S0, + 2H,0 + Br, + 2K*

2HSO; 2HSO;
8H,80,(xoun.) + 2KBr(r) = SO,1 + 2H,0 + Br, + 2KHSO,

H,80,(60% ) + KMnO,(r) —> MnSO, + 0,1 + K,S0, + H,0
KMnO,(t) — 3¢ —> K+ + Mn2* + 20,
KMnO,(t) + 8H* + 56 —> Mn?* + 4H,0 + K+

8KMnO,(t) + 24H* — 8Mn?* + 8K* + 100, + 12H,0

4KMnO,(1) + 12H* —> 4Mn?* + 4K* + 50, + 6H,0
6S02~  4S0% 2SO}

4KMnO,(r) + 6H,S0,(60%) =

= 4MnSO0, + 2K,S0, + 50,1 + 6H,0

H,S0, + K,FeO, —> Fe,(S0,); + 0,1 + K,S0, + H,0
‘ FeOf + 8H' + 3¢ —> Fe3* 4+ 4H,0

FeO% - 5¢ —> Fe3* + 20,
5Fe02” + 3Fe02™ + 40H* —> 5Fe3* + 3Fe3* + 60,1 + 20H,0
1€ TeoTe
16K+ 12803
20803 16K* + 8302~

8K,Fe0, + 20H,S0, = 4Fe,(S0,); + 60,1 + 20H,0 + 8K,S0,

H,S0,(xomn.) + KCI0; —> HCIO, + CI0,! + KHSO, + H,0
Cl0; + H,0 - 2¢ —> ClO; + 2H*

ClO; + 2H* + 16 —> Cl0, + H,0
3C10; + H,0 + 4H* — ClO; + 2H* + 2CI0, + 2H,0
3K+ H*+3HSO; H* 3K+ + 3HSO;

3KCIO, + 3H,S0,(xomn.) = HCIO, + 2C10,1 + H,0 + 3KHSO,

FeSO, + KNO, + H,S0, —> Fe,(S0,), + NO1 + K,S0, + H,0
2Fe?* ~ 26 —> 2Fe3*
NO; + 2H* + 16 —> NO + H,0

2Fe?" + 2NO; + 4H* — 2Fe3* + 2NO + 2H,0

2803~ 2K* 2807  3S0% 2K* + S0%
2FeSO, + 2KNO, + 2H,S0, = '

= Fe,(SO,); + 2NO1 + 2H,0 + K,S0,




650.

651.

652.

653.

654.

2Fe?t — 2¢ —> 2Fe3*
0, + 4H* + 46 —> 2H,0

4Fe? + 0, + 4H* — 4Fe3" + 2H,0
4803 2802"  6S0%
4FeSO, + O, + 2H,S0, = 2Fe,(SO,), + 2H,0

FeSO, + KCIO, + H,80, — Fe,(S0,); + KC1 + H,0

2Fe2t — 26 —> 2Fe3*
CIO; + 6H* + 6 —> Cl- + 3H,0

6Fe2* + Cl03 + 6H" — 6Fe®* + Cl” + 8H,0
6S03~ K+ 3807 9803 K*
6FeSO, + KClO; + 3H,S0, = 3Fe,(S0,); + KC1 + 3H,0

FeSO, + HNO,(xomm.) + H,S0, — Fe,(S0,); + NO,1 + H,0

2Fe2t — 26 — 2Fe3+
NO; + 2H* + 16 —> NO, + H,0

2Fe?* + 2NOj + 4H" — 2Fe3* + 2NO, + 2H,0
2802~ S02-  3S0%

2FeSO, + 2HNO,(xonn.) + H,S0, =

=Fe,(SO,); + 2NO,! + 2H,0

FeSO, + HNO,(xonm.) —> Fe(NOy), + NO,! + H,S0, + H,0

Fe?+ — 16 — Fe3+
NOj; + 2H* + 16 —> NO, + H,0

Fe?* + NOj + 2H* — Fe?* + NO, + H,0

S0%- 3NO; 2H* 3NO; 2H* + S0%"

1 3 4 2 5 6

FeSO, + 4HNO,(xoun.) = Fe(NO,); + NO,t + H,0 + H,S0,

FeSO, + K,Cr,0, + H,80, —>
——> Fe,(SO,); + Cry(S0,); + K,80, + H,0

2Fe2t — 26 — 2Fe3*
Cr,0% + 14H* + 66 —> 2Cr3* + TH,0

6Fe?t + Cr,02- + 14H* —> 6Fe3* + 2Cr3* + TH,0

6802~ 2K+ 7SO 9SO 3S0% 2K+ + 802"
6FeSO, + K,Cr,0, + TH,S0, = :

= 3Fe,(S0,); + Cry(S0,), + TH,0 + K,S0,
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655. FeSO, + KMnO, + H,80, —>

—> Fe,(SO,); + MnSO, + K,SO, + H,0
5 ';‘ZFez’r — 2 —> 2Fed*
2 |MnO; + 8H" + be —> Mn2+ + 4H,0

10Fe?* + 2MnO; + 16H* —> 10Fe3* + 2Mn?* + 8H,0
10803 2K+ 8802~  1580% 2802  2K*+8S0%
10FeSO, + 2KMnO, + 8H,S0, =

= 5Fe,(S0,); + 2MnS0O, + 8H,0 + K,S0,

656.  FeSO, + H,0, + H,S0, — Fe,(S0,); + H,0
1| 2Fe?* — 26 —> 2Fe3*
1 E:[Z,o2 + 2H* + 26 — 2H,0
2Fe?* + H,0, + 2H* — 2Fe3* + 2H,0
2803 S0~ 3S0%
2FeSO, + H,0, + H,S0, = Fe,(SO,), + 2H,0

657. FeSO, + BaO,(r) + H,S0, — Fe,(S0,), + BaSO, ) + H,0
nepoxcup 6apusa
1| 2Fe?t — 26 —> 2Fe3*
1 LBaOz + 4H* + 2¢ —> Ba2* + 2H,0
‘2Fe?* + BaO, + 4H" —> Ba?* + 2H,0 + 2Fe®*
2802 2803~ S0%- . 380%
2FeSO, + BaO,(T) + 2H,S0, = BaSO,| + 2H,0 + Fe,(SO,),

658. FeSO, + Br, + H,80, — HBr + Fe,(S0,),
1 ‘ 2Fe?t — 2¢ —> 2Fe3*

1|Br,+ 2¢— 2Br- .
2Fe?* + Br, —> 2Fe3* + 2Br-
2H* + 802~ 2S0%- 3503~ 2H*
4 5 1 2 3

H,S0, + 2FeSO, + Br, = Fey(S0O,); + 2HBr

659*%, FeSO, + HIO; + H,80, — I,| + Fe,(S0,); + H,0
' VOAHOBATAA KHCIOTa
5 | 2Fe?* — 26 —> 2Fe3*
L2105 +12H* + 106 —> I, + 6H,0
10Fe?* + 2103 + 12H* —> 10Fe3* + I, + 6H,0
10802-  5SOF  15S0%-
10FeSO, + 2HIO, + 5H,80, = 5Fe,(S0,), + I, + 6H,0
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IToacueHnune. Pacupesenenne 12H*: 10H* + 5805 =
~ 5H,S0,, 2H* + 2105 = 2HIO,.

660. FeSO, + CrO, + H,S0, — Fe,(S0,); + Cry(S0,); + H,0
3 | 2Fe?* — 2¢ —> 2Fe3+
1|2Cro, + 12H* + 6 —> 2Cr3+ + 6H,0
6Fe2* + 2CrO, + 12H* —> 6Fe3" + 2Cr3* + 6H,0

6502 650~ 9803 3S0%
8FeSO, + 2Cr0, + 6H,S0, = 3Fe,(SO,), + Cry(SO,); + 6H,0

661.  SnSO, + KIO, + H,80, —> Sn(SO,), + I| + K,S0, + H,0

5 | Sn2* — 2¢ —> Sn**
210; + 12H* + 106 — I, + 6H,0

5S8n2+ + 2103 + 12H* —— 58n** + I, + 6H,0

5803 2K+ 6S03  10S0% 2K* +S0%"
58nS0, + 2KIO; + 6H,S0, = '

= 58n(S0,), + I,| + 6H,0 + K;S0,

662*%. MnSO, + PbO, + H,80, —> HMnO, + PbSO,| + H,0
2 l Mn?2* + 4H,0 — 5¢ —> MnOj + 8H*

5 | PbO, + SOZ- + 4H* + 26 —> PbSO, + 2H,0
2Mn2* + 8H,0 + 5Pb0, + 5802~ + 20H* —>
6H*
— 2MnO; + 16H* + 5PbSO, + 10H,0
2H* 2H,0

2MnSO, + 5PbO, + 8H,SO, = 2HMnO, + 5PbSO, | + 2H,0

IToscuenune. Pacnpenenenne 5805 : 3805 + 6H' =
~ 3H,S0,, 2803 + 2Mn2* = 2MnSO0,.

663. MnSO, + PbO, + HNO,(xonm.) —>
— HMnO, + Pb(HSO0,), + Pb(NOy), + H,0

2 [ Mn2* + 4H,0 - 5¢ — MnOj + 8H*
5 | PbO, + 4H* + 26 — Pb%** + 2H,0

2Mn?* + 8H,0 + 5PbO, + 20H' —>

4H"*
2802 4H* + 8NO;
— 2MnO; + 16H" + 5Pb%* + 10H,0
2H,0
2H* 2HSO 8NO;
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664*,

ot N

2MnSO, + 5PbO, + 8BHNO,(xonn.) =
= 2HMnO, + Pb(HSO,), + 4Pb(NO,),
+ 2H,0

MnSO, + NaBiOy(t) + HNO; —>

BHCMYTAaT HaTpHUiA
Mn2* + 4H,0 - 5¢ —> MnO; + 8H*
NaBiO; + 6H* + 2¢6 — Bi®* + 3H,0 + Na*

2Mn?* + 5NaBiO; + 8H,0 + 30H' —>

14H*
280%" 2H* + 16NO;
1 3 7
—> 2MnOj + 16H" + 5Bi®* + 15H,0 + 5Na*
TH,0
2H* 15NO; 280% NO3
2 4 5 6

2MnSO, + 5NaBiOy(t) + 16HNO, =

IIoacuenune. IlpuBeseM pacueT UMCJIA MOJIEKYJ a30T-
HO# Kucsorsl 14H* + 2H' + 16NO; = 16 HNO,.

Pacupenenenne 5Nat: 280%* + 4Na* = 2Na,SO,,
Na* + NO; = NaNO,.

665. SO, + HBrO —> H,SO, + HBr
6poMHOBaTHCTASN
KHCJIOTa
1|80, + 2H,0 ~ 26 —>S02~ + 4H*
1 |HBrO + H* + 26 — Br~ + H,0
SO, + 2H,0 + HBrO + H* —> S0%~ + 4H* + Br~ + H,0
H,0 3H*
SO, + H,0 + HBrO = H,S0, + HBr
666. SO, + H,0, —> H,SO,
1|80, + 2H,0 ~ 26 —> SO% + 4H*
1| H,0, + 2H* + 26 — 2H,0
S0, + 2H,0 + H,0, + 2H* —> S0~ + 4H' + 2H,0
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667. Na,SO; + KMnO, + H,80, —>
— MnSO, + Na,SO, + K,S0, + H,0

5 | S02~ + H,0 ~ 26 —> S0F + 2H*
2 { MnOj + 8H" + 56 —> Mn?* + 4H,0

5S0% + 5H,0 + 2MnO; + 16H" —>

6H*
10Na* 2K+ 380%
— 580%" + 10H' + 2Mn?* + 8H,0
3H,0
10Na*t 280% 2K* + 803~

5Na,S0, + 2KMnO, + 3H,80, =
= 5Na,S0, + 2MnSO, + 3H,0 + K,S0,

668*. Na280 + SnCl, + HCl — SnS, + H,[SnClg] + NaCl + HZO

280%" + Sn?* + 12H* + 10é — 8Sn8, + 6H,0
Sn?”r + 6Cl- ~ 26 —> [SnClg)*~

2SO§~ + Sn2* + 58n%* + 12H* + 30Cl- —

: 6Sn2*
4Na*t 4Cl- 10H*
1 4 6
— SnS, + 6H,0 + 5[SnClg]*"
10H* 4Nat + 4Cl-
5 2 3

2N8,80, + 6SnCl, + 22HCI =
= $nS, + 6H,0 + 5H,[SnCl,] + 4NaCl

I[IoscHeHUe. B eBoil 4acTH HOHHOTO ypPaBHEHNA BCe-
ro 34Cl- (80Cl~ + 4Cl); xatuonos Bogopona 22H* (12H* +
+ 10HY).

Pacnpeznesenue 34Cl: 12Cl~ + 6Sn?* = 6SnCl,;
22Cl~ + 22H* = 122HC] '

669. Na,SO, + Zn + HCl —> ZnCl, + NaCl + H,S1 + H,0
3 | Zn - 26 —> Zn2*
SO%™ + 8H' + 66 —> H,S + 3H,0
3Zn + S0% + 8H* — 3Zn?" + H,S + 3H,0

2Na* 8CI~  6CI- 2Na* + 2CI-
3Zn + Na,S0; + 8HCI = 3ZnCl, + H,S{ + 3H,0 + 2NaCl
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670.

671.

672.

673.

180
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Na,S0, + Mg + CH,COOH —>

—— Mg(CH,C00), + CH,COONa + H,S1 + H,0
Mg — 2¢ —> Mg?+

SO% + 8H* + 66 — H,S + 3H,0

3Mg +S0%~ + 8H" —> 3Mg?* + 3H,0 + H,8

2Na* 8CHZ;COO~ 6CH;CO0- 2Na‘* + 2CH,CO0
3Mg + Na,SO, + 8CH;COOH =
= 3Mg(CH,CO00), + 3H,0 + H,St + 2CH,COONa

BaSO, + HNO, + KMnO, —>

— BaSO, + Mn(NOy), + KNO, + H,0
BaSO, + H,0 - 26 —> BaSO, + 2H*
MnO; + 8H* + 5 —> Mn2* + 4H,0

5BaSO, + 5H,0 + 2MnO; + 16H" —>
6H*
2K*  6NO;
—> 5BaS0, + 10H* + 2Mn?* + 8H,0
3H,0
4NO; 2K* + 2NO;
5BaSO0, + 2KMnO, + 6HNO, =
= 5BaS0, + 2Mn(NO,), + 3H,0 + 2KNO,

S0%~ + H,0 - 26 —> SO} + 2H*
I, + 26 — 2I-

SO% + H,0 + I, —> S0% + 2H" + 2I-
2Na* 2Na*
Na,S0; + I, + H,0 = Na,S0, + 2HI

S0%- + H,0 — 26 —> S0%~ + 2H*
2CrO; + 12H* + 6¢ — 2Cr3* + 6H,0

3502 + 8H,0 + 2Cr0, + 12H* —>

6H*
6Na* 3802
—> 380%" + 6H* + 2Cr3* + 6H,0
3H,0
6Na* 3803

3Na,S0, + 2Cr0, + 3H,S0, = 3Na,S0, + Cry(S0,); + 3H,0



674,

675.

676%.

5
8

Na,S0, + KCl0, + H,S0, — Cl,1 + Na,S0, + K,S0, + H,0
SO + H,0 — 26 —> S03~ + 2H*
2C10; + 12H* + 10¢ —> Cl, + 6H,0

580%™ + 5H,0 + 2Cl0; + 12H* —>

2H*
10Na* 2K*  SOF
— 580% + 10H* + Cl, + 6H,0
- THO
10Na* 2K* + 802

5Na,S0, + 2KCIO, + H,S0, = 5Na,S0, + Cl,1 + H,0 + K,80,

K,S0, + K,Cr;0, + H,;S80, — K,80, + Cry(S0,); + H,0
S02- + H,0 - 2¢ — S0%~ + 2H*
Cr,0% + 14H* + 66 —> 2Cr3* + TH,0

3503 + 8H,0 + Cr,04 + 14H" —>

8H*
6K+ 2K+ 4803
— 380%™ + 2Cr3* + 6H" + TH,0
4H,0

8K* + 480%"
3K,S0; + K,Cr,0, + 4H,80, = Cr,(S0,), + 4H,0 + 4K,S0,

Na,S04S + KMnO, + H,80, —
— Na,S0, + MnSO, + K,S0, + H,0

Lszog— + 5H,0 — 8¢ —> 2802~ + 10H*

MnOj + 8H* + 5¢ —> Mn2* + 4H,0

55,02 + 25H,0 + 8MnO; + 64H" —

| 14H*
10Na* 8K+  TSO%"
1 2 3
—> 1080%" + 8Mn?* + 50H* + 32H,0
TH,0
10Na*  3SO% 8K* + 4S0%
4 7 5 6

5Na,S0,S + 8KMnO, + TH,S0, =
~ 5Na,S0, + 8MnS0, + TH,0 + 4K,S0,

MMosscuenune. Heob6xoguMo o6paTuTh BHUMaHUE HA
[IoCJe0BaTeLHOCTh Ao0aBJieHUA HMOHOB. B mpaBoil wyactu

MOHHOTO ypasHeHus Bcero 13503~ (10S0% + 3S0%7), xoro-
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pBle pACHpefeNasioTCH TakK: 5S6ﬁ‘ + 10Nat = 5Na,S0,;
8S0%~ + 8Mn2* = 8MnSO0,.

677. N2,S0,S + HCl —> S + 80,1 + NaCl + H,0

THOCYIb(MAT HaTPHUS

180482 + 6H' + 4¢ — 2S + 3H,0

1 | SO482" + H,0 — 46 —> 2S0,, + 2H*
280,482 + 6H* + H,0 —> 28 + 280, + 3H,0 + 2H"

4H* 2H,0

4Na* 4Cl- 4Na*4Cl-
2Na,S0,S + 4HCI = 28 + 280, + 2H,0 + 4NaCl
Na,S0,8 + 2HCl = S + SO,1 + H,0 + 2NaCl

678. Na,SO,S + HCl(xorn.) + H,0 — H,SO, + H,S1 + NaCl

THOCYJIb®AT HaTpUA

1| SO,8?2~ + 5H,0 — 8¢ —> 2802~ + 10H*
1 |S0,S% + 10H* + 8¢ —> 2H,S + 3H,0

250,S% + 5H,0 + 10H* —> 2502~ + 10H* + 2H,S + 3H,0

2H,0
4Na* 4CT + 4H* 4H* 4Na + 4CI-
1 5 6 2 3 4

2Na,S0,S + 4HCl(xomn.) + 2H,0 = 2H,S0, + 2H,S1 + 4NaCl
Na,S0,S + 2HCl(xoun.) + H,0 = H,S0, + H,S1 + 2NaCl

679*. Na,S0,S + HOCI + H,0 —> H,S0, + HCI + NaCl

TIOoCYIbdAT HAaTPUS

1| S0,8% + 5H,0 — 8¢ —> 2802 + 10H*
4 | HOCI + H* + 26 —> Cl- + H,0

S0,8%~ +5H,0 + 4HOCI + AH' —

H,0
2Na*
—> 2803 +10H" + 4Cl~ + 4H,0
6H*

2Na*
Na,SO,S + H,0 + 4HOCI = 2H,80, + 2HCI + 2NaCl

ITosacueHnue. Pacnpesenenne 6H*: 4H* + 250% =
= 2H,S0,, 2H* + 2C1~ = 2HCI; ocraBmueca 2Cl~ us 4Cl™ cBa-

aerBatorcs ¢ 2Nat, u oGpasyerca 2NaCl.
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880*. Na,SO,S + KMnO, + HNO; —>
—— Na,S0, + H,80, + Mn(NOy), + KNO, + H,0
5 | 80382 + 5H,0 — 8¢ — 2805 + 10H*
8 [ MnOj + 8H" + 5¢ —> Mn?* + 4H,0

580,87~ + 25H,0 + 8MnOj + 64H* —>

14H*
10Na* 8K* 10H* + 24NO3
1 2 8 7
— 10805 +50H* + 8Mn2* + 32H,0
TH,0
10Na* + 10H" 16NO3 8K* + 8NO;
3 9 4 5 6

5N2,S0,8 + 8KMnO, + 24HNO, =
= 5Na,S0, + 5H,S0, + 8Mn(NO;), + TH,0 + 8KNO,

ITopanox nobasieHnsa MOHOB.

Cnoco6 1. Vicxonsa u3 MOHHOI'O YpaBHEHUS, JIETKO pac-
CUYMTATh YUCJIO U MOPANOK H00aBIEeHNA HOHOB 110 MOPAAKY: 1,
2, 3, 4, 5, 6. Jlasiee B mpaBo#l YacTH HATPAT-UOHOB B CyMMe
crano 16NO3; + 8NO; = 24NOj;, crenoBaTenbHO, B JIeBYIO
YacTh UX J0OABJAETCA CTOJBKO ke (mopagox 7). Ha 24NO;3
norpebyerca 24H*, u3 Koropeix 14H™ y»xe ecTh B MOHHOM
ypaBHEHHH, IO3TOMY B JEBYIO uyacTb Aobasiasiorca 10H™
(mopAgOK 8) ¥ CTOJBKO K€ B IPaBYIO 4acThb (OPAIOK 9).

Cnoco6 2. IlobaBnenubie 10Nat B npaBoit uacTu (mops-
fox 3) cBsakyT u3 10SO%~, MMeOmUXCA B MOHHOM ypaB-
HeHuu, Tonsko 5S0%, u3 koropmix obpasyercs 5Na,SO,.
K ocraBmumea 5S0% po6asasierca 10H'. Temeps B neBoit
yact B cymme 10H' + 14H* = 24H*, Ha KoTOphIe Clefyer
nobaBuTh 24NO3.

681.  Na,SO,S + HNO,(xonn.) — Na,SO, + S| + NO,t + H,0
S0,8%- + H,0 - 26 —> S0% +S + 2H'
2 | NO; + 2H* + 1 —> NO, + H,0
S0,8%- + H,0 + 2NO3 + 4H —>

2H*
2Na*
—>80% + 8+ 2H* + 2NO, + 2H,0
H,0
2Na*

Na,S0,S + 2HNOy(xonn.) = Na,SO, + 2NO,t + H,O + S|
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682%.  Na,S0;S + Cly(macum.) +H,0 — H,S0, + HCl + NaCl:
180482~ 4+ 5H,0 — 8¢ — 280% + 10H*
4| Cl, + 26 — 2CI"
S0482- + 5H,0 + 4Cl, —> 2803~ + 10H* + 8CI-
2Na* 2Na*
Na,S0,;S + 5H,0 + 4Cl,(macsim.) = 2H,50, + 6HCl + 2NaCl

Iloscrenune. Pacupenerenne 10H*: 4H' + 2807 =
= 2H,S0, 6H* + 6Cl~ = 6HCIl. Ocrasmmeca 2Cl~ (8Cl~ -
— 6Cl") coegunsaiorca ¢ 2Na' ¢ o6pasopanuem 2NaCl.

683*. Na,S0,S + I(noamas Boga) — Na,S,0, + Nal
1]280,8% - 26 —> 8,02
1|1, + 26— 21
280,82 + I,—> 8,0Z" + 21~
4Na* 2Na* 2Nat
2Na, 80,8 + I,(nognaa Boga) = Na,S,0, + 2Nal

IToacuenue. Kak Bumwmo us nmpumepos 682 um 683,
TrocyabbaT-uoH SO;82” nmpespamaeTcs B cyasdar-uon SO,
€cJU B3aUMOAEHMCTBYET C CHJIBHBIM OKHCJIHUTEJIEM, a CO
c1a6bIM OKHUCIUTEIEeM (MOAHOM BOKOM) — B MOH S4O§“.

684*. Na,S,0, + KMnO, + HNO, —>
- —> Na,80, + H,80, + Mn(NO,), + KNO; + H,0
5 | 8,02 + 4H,0 ~ 6¢ — 2803~ + 8H*
6 | MnO; + 8H* + 5¢ —> Mn2* + 4H,0
58,07 + 20H,0 + 6MnO; + 48H* —>

8H*
10Na* 6K* 18NOj + 10H*
1 2 7 8
— 10S0%" + 40H* + 6Mn2* + 24H,0
4H,0
10Na* + 10H* 12NO; 6K* + 6NO;
3 9 4 5 6

5Na,S,0, + 6KMnO, + 18HNO, =
= 5Na,S0, + 5H,S0, + 6Mn(NO,), + 4H,0 + 6KNO,
IToacurenune. JlobaBUB OCHOBHBbIE HOHBI COIJIACHO WMOH-
HOMY ypaBHeHUIo (1, 2, 3, 4), A715 paBeHCTBA B IIPABYIO YaCTh
nobasnserca 6K*, Ha Koropsle TpeGyercsas nob6asuth 6NO;.
B cymme HHUTpaT-HOHOB cranoBuTca 18 (12NO3; + 6NO3),

184



cJIeOBaTEJILHO, ¥ B JIEBYIO YacTh fobaBarca 18NOj, ma Koro- -
poeie HeoOxoauMbl 18H. C yueToM M3J10:K€HHOTO UMEIOINec
B HOHHOM yPaBHEHHH KaTHOHEI Bogopoza 48H* — 40H" so-
rudHeH COKpaTHTh He Ha 40, a Ha 30, uTo ympocTuT ohopmie-
HHUe: : .

58,03 + 20H,0 + 6MnOj + 48H* —>

18H*
10Na* 6K+  18NO;
1 2 7
—> 10S0%" + 40H* + 6Mn2* + 24H,0
10H+ 4H,0
10Na*  12NO; 6K* +.6NO3
3 4 5 6

Pacnpenenenue cynrbdar-uoHOB.

IlomMHs 0 paBeHCTBE KOJHYECTBa AOOABJIAEMBIX HOHOB,
IIOHATHO, 4YTO, N00aBMUB B JieByI0 yacTh 10Na*, croasko xe
X cJjenyeT HoGaBUThL B IPABYIO YacTh, XOTS CYJIb(aT-NOHOB
B MOHHOM ypaBHeHuH Gosnbmie: 10Nat + 5803~ = 5Na,SO,.

OcraBummecsa 5S0%” cBAKYTCS C MMEOIIMMUCH B HOHHOM
ypaBHernuu 10H™, us xoropsix o6pasyercsa 5H,SO,.

685. Se0,+ SO, + H,0 —> H,S0, + Se|
1 | Se0, + 4H* + 46 — Se + 2H,0
2 | SO, + 2H,0 — 26 —> SO% + 4H*
Se0, + 4H* + 280, + 4H,0 —> Se + 2H,0 + 280 + 8H*
2H,0 4H+
Se0, + 280, + 2H,0 = Se| + 2H,S0,
686. H,SeO,(xonim.) + Au—— Au,(Se0,); + SeO, + H,0
l Se0% + 4H* + 2¢ — Se0, + 2H,0

e w

Au -3¢ —> Audt

3Se0% + 12H* + 2Au — 38e0, + 6H,0 + 2Aud*

3Se0%- 38e03~

6H,Se0, (xon1.) + 2Au = 35e0, + 6H,0 + Auy(Se0,);

687. H,Se0; + H,0, —> H,SeO, + H,0

Se0%™ + H,0 — 26 —> Se0% + 2H*

H,0, + 2H* + 2¢ —> 2H,0

Se03 + 2H' + H,0 + H,0, — Se03™ + 2H* + 2H,0
H,0

—

H,Se0, + H,0, = H,Se0, + H,0
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688.

689.

1
2

Se0%~ + H,0 ~ 2¢ — Se03 + 2H*
ClO; + 6H* + 66 — Cl” + 8H,0
38e03 + 6H* + Cl0; + 3H,0 —>
H+
— 38e0% + 6H' + Cl- + 3H,0
H+
3H,Se0, + HCIO0, = 3H,Se0, + HCl

Na,SeO; + Na,SO; + HCl —>
—> Na,S0, + Se| + H,0 + NaCl

Se0%~ + 6H* + 4¢ — Se + 3H,,0
S0%Z~ + H,0 - 26 —> 803 + 2H*

Se03 + 2H,0 + 2802~ + 6H* —> 2802 + 4H" + Se + 3H,0

2H+ H,0
2Na* 4Na* 2CI- 4Na* 2Na* + 2C1-
Na,S0, + 2Na,Se0; + 2HCl =

= 2Na,80, + Se| + H,0 + 2NaCl

CoepmHeHns asoTa, pochopa U MbillbaKa
(cpena KxncnortHan)

690.

186

NO, + HI(pas6.) —> NOt + I| + H,0
NO, + 2H* + 26 — NO + H,0
21- - 26 —> 1,

NO, + 2H* + 2I- —> NO + H,0 + I,
NO, + 2HI(pas6.) = NOt + H,0 + 1,

N,0 + KMnO, + H,80, —> NO,! + MnSO, + K,S0, + H,0
l N,0 + 3H,0 ~ 66 —> 2NO, + 6H*
MnO; + 8H* + 56 —> Mn?* + 4H,0
5N,0 + 15H,0 + 6MnO; + 48H* ——
18H*
6K+ 9803~
—> 10NO, + 30H' + 6Mn?" + 24H,0
9H,0
6803~ 6K* + 3503~
5N,0 + 6KMnO, + 9H,S0, =
= 10NO,! + 6MnSO, + 9H,0 + 3K,S0,




692,

694.

695

HNO,(ou. pas6.) + Ca—> CafNOy), + NH,NO, + H,0
1| NOg + 10H* + 8¢ — NH] + 3H;0
Ca° 2¢& — Ca?+
NOj3 + 10H' + 4Ca —> NH} + 3H,0 + 4Ca?*
9NO; NO; 8NO;
10HN03(oq pas6.) + 4Ca = NH,NO, + 3H, o+ 4Ca(NO,),
HNO,(pas6.) + Ca —> Ca(NO,), + N,01 + H,O
1|2NO; + 10H* + 86 —> N,0 + 5H,0
Cal - 2& —> Ca?+
2NOj + 10H* + 4Ca — N,0 + 5H,0 + 4Ca2*
8N0- 8NO; .
10HN03(pa36 ) + 4Ca = N,01 + 5H,0 + 4Ca(NO,),
HNO4(ou. pas6.) + Co —> N1 + Co(NO,), + H,0
1 \ 2NOj; + 12H* + 106 —> N, + 6H,0

Co — 2¢ —> Co?*

2NOj + 12H* + 5Co — N, + 6H,0 + 5Co?*
10NO; 10NO3
12HNOj(0u. pas6.) + 5Co = N,1 + 6H,0 + 5Co(NOy),
*,  HNO,(pas6.) + Fe —> Fe(NO,), + NOt + H,0
1 (io?; +4H* + 3¢ —> NO + 2H,0

1 |Fe - 3¢ —> Fe3*

NOj; + 4H* + Fe —> NO + 2H,0 + Fe3*
3NO; 3NO;
4HNO4(pas6.) + Fe = NOT + 2H,0 + Fe(NO,),

IToacuenwue. Baasucumocru or KoHneHTpanuu HNO,

moryT obpasoBarses Ny, NH;, NH,NO,, N,O.

a) HNO4(pas6.) + Fe —> Fe(NO,); + N, + H,0
3|2NO; + 12H* + 106 — N, + 6H,,0
10 | Fe — 3¢ — Fe?"
6NO; + 36H* + 10Fe — 3N, + 18H,0 + 10Fe?*
30NO;3; 30NO3
36HNO, + 10Fe = 3N, + 9H,0 + 10Fe(NO,);
6) HNO, (ou. pas6.) + Fe — Fe(NO,); + NH,NO; + H,0
NO;3 + 10H* + 8¢ —> NHj + 3H,0
Fe — 3¢ —> Fe3*
3NO; + 30H* + 8Fe — 3NH}] + 9H,0 + 8Fe3*
27NO;3; 3NO; 24NO;

3
8
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30HNO, + 8Fe = 3NH,NO, + 9H,0 + 8Fe(NO,),

8) HNO,(0u. pas6.) + Fe —> NH, + Fe(NO,), + H,0
3 | NO; + 9H* + 86 — NH, + 3H,0
8 | Fe — 3¢ — Fed3+

'3NOj + 27H* + 8Fe —> 3NH, + 9H,0 + 8Fe?*

24N0; 24NO;
2THNO, + 8Fe = 3NH, + 9H,0 + 8Fe(NOy),

IToacrmenne. YpasHenwme obpasosaHus N,0 cocras-
JgeTcAa aHaJOrM4YHO npumepy 707..Peaxiivu uMaAyT mIpm HAa-
rpeBaHUuM.

696. HNO,(35%) + Cu —> Cu(NOy), + NOt + H,0
2 | NOj + 4H* + 3¢ — NO + 2H,0
Cu - 2¢ — Cu?*
2NO3; + 8H* + 3Cu —> 2NO + 4H,0 + 3Cu?*
6NO; 6NO;
8HNO4(35% ) + 3Cu = 3Cu(NO,), + 2NOT + 4H,0

697. HNO4(xorm.) + Cu —> NO,! + Cu(NO,), + H,0
2 |NO;3 + 2H" + 1é —> NO, + H,0
Cu—2¢ —> Cu?*
2NOj3 + 4H* + Cu — 2NO, + 2H,0 + Cu?*
2NO; 2NOg
4HNO (xormn.) + Cu = Cu(NO,), + 2NO,t + 2H,0

698. HNO4(pasb.) + Zn —> Zn(NO,), + N,1 + H,0
2NO; + 12H* + 106 —> N, + 6H,0

Zn — 2& —> Zn?*

2NOj + 12H* + 5Zn —> N, + 6H,0 + 5Zn2*

10NO; 10NO3
12HNO,(pas6.) + 5Zn = 5Zn(NO,), + N,1 + 6H,0

[y

699. HNO,(pas6.) + Zn —> Zn(NO,), + N,01 + H,0
1| 2NO; + 10H* + 8¢ —> N,0 + 5H,0
Zn — 26 —> Zn?*
2NO; + 10H* + 4Zn — N,O + 4Zn?" + 5H,0
8NO; 8NO;
10HNO,(pas6.) + 4Zn = 4Zn(NOy), + N,01 + 5H,0
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700.

703.

[ay

704.

705.

HNO,(pas6.) + Bi —> Bi(NO,), + NO + H,0

NOj + 4H* + 3¢ —> NO + 2H,0

Bi -3¢ —> Bi%*

NOj + 4H* + Bi — NO + 2H,0 + Bi3*

3NO; 3NO;

4HNO,(pas6.) + Bi = Bi(NO,); + NOT + 2H,0

HNOg4(ou. pas6.) + Mg — Mg(NO,), + NH,NO; + H,0
l NOj; + 10H* + 8¢ —> NH} + 3H,0

Mg — 2é —> Mg?*

NOj; + 10H* + 4Mg —> NHj + 3H,0 + 4Mg?*

9NO; - NO3 8NO;

10HNO,(ou. pas6.) + 4Mg = NH,NO, + 3H,0 + 4Mg(NO,),
HNO,(pa36.) + Mg —> Mg(NO,), + N,01 + H,0

I 2NO; + 10H* + 8¢ —> N,0 + 5H,0

Mg — 2é —> Mg?+

“2NOj + 10H* + 4Mg — N,0 + 5H,0 + 4Mg2?*
8NO; 8NO;
10HNO,(pas6.) + 4Mg = N,01 + 5H,0 + 4Mg(NO,),
HNO,4(pas6.) + Sn —> Sn(NOy), + Nyt + H,0

l 2NO; + 12H* + 106 —> N, + 6H,0

Sn - 2¢ — Sn?*

2NOj + 12H* + 58n — N, + 6H,0 + 5Sn2*

10NO;3 10NO;

12HNO,(pas6.) + 58n = N, + 6H,0 + 5Sn(NO;),

HNO4(xonm.) + Sn —> SnO, + NO,1 + H,0

NO; + 2H* + 1é —>» NO, + H,0

Sn + 2H,0 — 46 —> Sn0, + 4H*

4NOj3 + 8H' + Sn + 2H,0 —> 4NO, + SnO, + 4H,0 + 4H*
4H* 2H,0

4HNOg(xo0Hn.) + Sn — SnO, + 4NO,1 + 2H,0

HNOj, + Sb —> NO,1 + Sb,04 + H,0

UG

1| 28b + 5H,0 — 106 —> Sb,0, + 10H*

10NO3 + 20H* + 2Sb + 5H,0 —>
10H*
—> 10NO, + Sb,05 + 10H,0 + 10H*
5H,0

10 ‘ NO; + 2H* + 16 —> NO, + H,0
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10HNO, + 2Sb = 10NO, + Sb,0; + 5H,0

706. HNO,(pas6.) + Se + H,0 —> H,SeO, + NO1
4 | NOz + 4H* + 3¢ —> NO + 2H,0
3 | Se + 3H,0 — 46 —> Se0%~ + 6H*
4NOj; + 16H* + 3Se + 9H,0 —>
4H* H,0
—> 4NO + 8H,0 + 35e03 + 18H*
6H*
4HNOy(pas6.) + 3Se + H,0 = 4NO1 + 3H,Se0,

707. HNO,(pas6.) + Al —> A(NOy), + N,O1 + H,0
3 | 2NO3 + 10H* + 8¢ —> N,0 + 5H,0
8 | Al -3¢ —> AI3*
6NO; + 30H* + 8Al —> 3N,0 + 15H,0 + 8AI3*

24NO3 24NO;
30HNO,(pas6.) + 8Al = 3N,01 + 15H,0 + 8AI(NO,),

708. HNO,(ou. pas6.) + Al —> AI(NO,), + NH,NO, + H,0
3 | NO; + 10H* + 8¢ —> NHJ + 3H,0
8 | Al — 36 —> A3+

3NO; + 30H* + 8A1 — 3NH] + 9H,0 + 8AI3+
27NO; 3NO; 24NO;
30HNO,(0u. pag6.) + 8Al =

= 3NH,NO, + 9H,0 + 8AI(NO,),

709. HNO; + Cd —> Cd(NO,), + NO,! + H,0
1(|Cd~ 2¢é —> Cd?+
2 |NO3 + 2H* + 1 —> NO, + H,0
Cd + 2NOj + 4H* + —> Cd?* + 2NO, + 2H,0
2NOg 2NO3
Cd + 4HNO, = Cd(NO,), + 2NO,! + 2H,0

710. HNO, + C —> CO,! + NO,1 + H,0
4 |NOj; + 2H* + 16 —> NO, + H,0
1|C+ 2H,0 - 46 —> CO, + 4H*
4NO; + 8H' + C + 2H,0 —> 4NO, + 4H,0 + CO, + 4H*
. 4HY 2H,0
4HNO, + C = CO,! + 4NO,! + 2H,0
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711,  HNO, + I, —> HIO; + NOT + H,0
10 | NO; + 4H* + 3¢ —> NO + 2H,0
3|1, + 6H,0 — 106 —> 2103 + 12H*

10NOj + 40H* + 31, + 18H,0 —>

4H*
6H"
—> 10NO + 20H,0 + 610; + 36H*
2H,0

6H*
10HNO, + 31, = 10NOt + 2H,0 + 6HIO,
712.  HNOy(xonm.) + I, — HIO, + NO,! + H,0
10 | NOj + 2H* + 16 — NO, + H,0
1 (I, +6H,0 - 106 —> 2I0; + 12H*
10NO; + 20H* + I, + 6H,0 —>

10H*
—— 10NO, + 10H,0 + 2103 + 12H*
4H,0 2H*

10HNO,(xoum.) + I, = 10NO,1 + 4H,0 + 2HIO,

713. HNO, + B— B(OH), + NO,1
3 | NO; + 2H* + 16 —> NO, + H,0
1|B+ 8H,0 - 3¢ — B(OH), + 3H*
3NO; + 6H* + B + 3H,0 —> 3NO, + 3H,0 + B(OH); + 3H*
3H*
3HNO, + B = 3NO,! + B(OH),

714. HNO,4(30%) + P + H,0 — H;PO, + NOt
5 lNOg + 4H* + 3¢ —> NO + 2H,0
P + 4H,0 - 56 —> H,PO, + 5H*
5NOj + 20H* + 3P +12H,0 —>
5H* 2H,0
—> 5NO + 10H,0 + 3H,PO, +15H*
5HNO,(30% ) + 3P + 2H,0 = 5NO? + 3H3PO,

715. HNO4(konm.) + P(xpaca.) —> H;PO, + NO,1 + H,0
5| NO; + 2H* + 1é —> NO, + H,0
1P+ 4H,0 - 5¢ —> H3;PO, + 5H*
5NOj3 + 10H* + P + 4H,0 — 5NO, + 5H,0 + H;PO, + 5H*
5H* H,0
5HNO4(xonn.) + P(kpach.) = 5NO,t + H,O + H;PO,

191



716. HNO, + Ca,P, — Ca(NOy), + H;PO, + NO,t + H,0
16 | NO; + 2H* + 16 —> NO, + H,0
1|Ca,P, + 8H,0 ~ 166 —> 2H,PO, + 3Ca2* + 10H*
16NO; + 32H" + Ca,yP, + 8H,0 —>
22H*

6NO;
— 16NO, + 2H;PO, + 16H,0 + 8Ca®" + 10H*
8H,0
6NO;
22HNO;, + CazP, = 16NO,! + 2H,PO, + 8H,0 + 3Ca(NOy),

717. HNOgy(xomumn.) + PClg + H,0 — NO,t + H;PO, + HCI
2 | NO; + 2H* + 16 —> NO, + H,0
1| PCl3 +4H,0 - 2¢ —> HzPO, + 3Cl™ + 5H*
2NOj; + 4H* + PCl; + 4H,0 —>
2H* 2H,0
—> 2NO, + 2H,0 + H3PO, + 3Cl~ + 5H*
3H*
2HNO,(xonu.) + PCl; + 2H,0 = 2N0,1 + H,PO, + 3HCl

718.  HNO,(pas6.) + H(PH,0,) —> H,(PHO;) + NO! + H,0

NOj + 4H* + 3¢ —> NO + 2H,0
H(PH,0,) + H,0 ~ 2¢ — H,(PHO,) + 2H*
2NO; + 8H* + 3H(PH,0,) + 3H,0 —>
2H*
— 2NO + 4H,0 + 3H,(PHO,) + 6H*
H,0
2HNO,(pas6.) + 3H(PH,0,) = 2NO1 + H,0 + 3H,(PHO,)

w N

719. HNO(asim.) + Hy(PHO,) —> H,PO, + NOt + H,0
NOj + 4H* + 3¢ —> NO + 2H,0
3 | Hy(PHO,) + H,0 - 26 — H,PO, + 2H*

2NOj + 8H* + 3H,(PHO,) + 3H,0 —>

2H*
— 2NO + 4H,0 + 3H,PO, + 6H*
H,0
2HNO,(n5im.) + 3H,(PHO,) = 2NO1 + H,0 + 3H,PO,

[\
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720.

HNO,(kon1.) + NagP(t) —> NaH,PO, + NaNO, + NO,! + H,0
NOj + 2H* + 16 —> NO, + H,0
Na,P + 4H,0 — 8¢ —> H,PO; + 6H* + 3Na*

721.

8NO; + 16H* + Na,P + 4H,0 —>

10H*
2NO;
— 8NO, + 8H,0 + H,PO; + 8Na* + 6H"
4H,0

2NO3
10HNOg(xor11.) + NagP(T) =
= 8NO,1 + 4H,0 + NaH,PO, + 2NaNOQ,
HNOg(xorn.) + PH; — H3;PO, + NO,t + H,0
NO; + 2H" + 16 —> NO, + H,0
PH, + 4H,0 ~ 8¢ —> H,PO, + 8H*

722.

= DN

8NOj; + 16H' + PH3 + 4H,0 —

8H*
— 8NO,! + 8H,0 + H3PO, + 8H*

4H,0

8HNO,(xonn.) + PHg = 8NO,! + 4H,0 + H;PO,
HNO,(xosr1.) + Na,80; —> Na,SO, + NO,1 + H,0
NOj3 + 2H* + 1 —> NO, + H,0
S804 + H,0 - 2¢ —> S0 + 2H*

723.

2NOj + 4H* + S0}~ + Hy,0 — 2NO, +2H,0 + 80% + 2H*
2H* H,0
2Nat 2Na*
2HNOjg(xoun.) + Na,80; = 2NO,! + H,0 + Na,S0,
HNO,(xon1.) + Cu,0(t) —> NO, T + Cu(NOy), + H,O
NOj3 + 2H* + 16 —> NO, + H,0
Cu,0 + 2H* ~ 2¢ —> 2Cu?* + H,0

724.

-

2NOj; + 6H* + Cu,0 — 2NO, + 2H,0 + H,0 + 2Cu?*
4NO;3 4NOj3
6HNO,(xon1.) + Cuy0(T) = 2NO, 1 + 3H,0 + 2Cu(NOy),
HNO4(xonn.) + Fe(OH), —> Fe(NO;); + NO, T + H,0
NO; + 2H* + 16 —> NO, + H,0

Fe(OH), + 2H* — 1é — Fe3* + 2H,0

NOj + 4H* + Fe(OH), —> NO, + Fe3* + 3H,0
3NO3 3NO3
4HNOy(xonn.) + Fe(OH), = NO,1 + Fe(NOy); + 3H,0
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725.
1
1

HNOy(xorn.) + FeO(T) —> Fe(NOy); + NO,! + H,0
NO; + 2H* + 16 —> NO, + H,0
FeO + 2H' — 16 —> Fe?* + H,0

726.

NOj; + 4H* + FeO — NO, + Fe3* + 2H,0

3NO; 3NO;

4HNO,(xonn.) + FeO(t) = NO,! + Fe(NO,), + 2H,0
HNO,(xoHun.) + (FeFe,)0, () — Fe(NO,); + NO,t + H,0
NOj + 2H* + 1é —> NO, + H,0

(FeFe,)O, + 8H' — 1 —> 3Fe?t + 4H,0

727.

NO; + 2H* + 8H" + (FeFe,)0, —> NO, + 3Fe?* + 4H,0 + H,0
9NO; 9NO3
10HNOy(xonm.) + (FeFe,)O (T) = NO,1 + 3Fe(NOy); + 5H,0
HNOg(pas6.) + (FeFe,)O(r) — Fe(NO3); + NOT + H,0

NO; + 4H* + 3¢ —> NO + 2H,0

(FeFe,)0, + 8H* — 16 — 3Fe®* + 4H,0

728.

NOj + 28H* + 3(FeFe,)0, — NO + 9Fes* + 14H,0
27NO; 27NO;
28HNO,(pas6.) + 3(FeFe,)0,(t) = NOT + 9Fe(NOy), + 14H,0

HNO, + Cul —> Cu(NO,), + I,| + NO,1 + H,0

NOj3 + 2H* + 1 —> NO, + H,0
2Cul - 4¢ —> 2Cu?* +1,

729.

4NO; + 8H' + 2Cul — 4NO, + 4H,0 + 2Cu?* + I,
4NO; 4NO;
8HNO, + 2Cul = 4NO,1 + 4H,0 + 2Cu(NO,), + I,|
HNO, + Cal, —> Ca(NO,), + L,| + NO? + H,0

NO; + 4H* + 38 —> NO + 2H,0

730.

-

2NO; + 8H* + 61" — 2NO + 4H,0 + 3I,
6NO; 3Ca2" 3Ca?* + 6NO;
8HNO, + 3Cal, = 2NO1 + 4H,0 + 3L,| + 3Ca(NOy),

HNO(xomm.) + FeCl, —> Fe(NOy), + NO,1 + HCl{ + H,0
Fe?* —1& —> Fed*

194

NOj + 2H* + Fe?* —> NO, + H,0 + Fe3*

3NO3; + 2H* 2CI- 3NO; 2H" + 2Cl-
3 4 1 2 5 6
4HNO(xonn.) + FeCl, = NO,1 + H,0 + Fe(NO,), + 2HCI



731.  HNOy(xonn.) + CuBr(t) — Cu(NO,), + HBr + NO,t + H,0
2 [ NO; + 2H* + 16 —> NO, + H,0
1 | 2CuBr — 2¢ —> 2Cu?* + 2Br-
2NOj + 4H* + 2CuBr — 2NO, + 2Cu?* + 2Br~ + 2H,0
4NO3; 2H* 4NO; 2H*
6HNO,(xonu.) + 2CuBr(T) =
= 2NO,1 + 2Cu(NOy), + 2HBr + 2H,0

732.  HNO4(xonmn.) + HCl —> Cl, + NO + H,0
«IIAPCKAs BOAKA» .
2 [ NOj; + 4H* + 32 —> NO + 2H,0
3 |20 - 26— Cl,
2NO; + 8H* + 6C1- —> 2NO + 4H,0 + 3Cl,
2HNOj4(xonm.) + 6HCI = 2NO1 + 4H,0 + 3Cl,1

733. HNO4(xonm.) + HCl(xonn.) + Pt — H,[PtClg] + NOt + H,0
«apcKad BOAKa»

NOj; + 4H* + 3¢ —> NO + 2H,0

Pt + 6Cl~ — 4¢ —> [PtCl)%

4NO; + 3Pt + 16H* + 18Cl- — 4NO + 8H,0 + 3[PtClg]*-
rexcaxnopomnarusar (IV)

4H* 2H* 6H*

4HNOg(xonm.) + 3Pt + 18HCl(xonmn.) =

= 4NO? + 8H,0 + 3H,[PtCl,]

o

734. HNOy(xonn.) + HCl(konn.) + Au —> H[AuCl,] + NO1 + H,0
«IlapcKas BOAKa» Terpaxyopoaypar (III)
NO; + 4H" + 3¢ —> NO + 2H,0
Au + 4Cl~ - 3¢ — [AuCl, ]
'NOj + 4H* + 4Cl- + Au —> NO + 2H,0 + [AuCl,J"
HY HY
HNO(xorn.) + 4HCl(xonn.) + Au = NOT + 2H,0 + H[AuCl,]

1
1

735. HNO4(60%) + HI —> HIO, + NO,! + H,0

6 | NO; + 2H* + 16 —> NO, + H,0
1|1~ +3H,0 ~ 66 —> 10; + 6H*
6NO; +12H" + I + 3H,0 — 6NO, + 6H,0 + I0; + 6H*
6H* 3H,0
H* H*

6HNO,(60% ) + HI = 6NO, 1 + 3H,0 + HIO,
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736. HNO,(xomn.) + Fe,C(t) —> Fe(NO,); + CO,1 + NO,! + H,0
13| NOj3 + 2H* + 16 — NO, + H,0
1| Fe,C + 2H,0 — 136 —> 3Fe3* + CO, + 4H*

13NO; + 26H* + Fe,C + 2H,0 —>

22H*
9NO;
—> 13NO, + 13H,0 + 8Fe3* + CO, + 4H*
11H,0

) 9NO;
22HNOg(xonmn,.) + FeyC(T) =
= 13NO,t + 11H,0 + 8Fe(NOjy); + CO,1

737.  HNO,(xommn.) + Fe(As)S — FeAsO, | + NO,1 + H,S0, + H,0
1| Fe(As)S + 8H,0 — 14é — FeAsO, + SO2 + 16H*
14 | NO; + 2H* + 16 —> NO, + H,0
Fe(As)S + 8H,0 + 14NOj; + 28H* —>
o 14H*

— FeAsO, + 80§~ + 16H' + 14NO, + 14H,0
2H* 6H,0

Fe(As)S + 14HNOy(korI,.) =

= FeAsO,| + H,S0, + 14NO,1 + 6H,0

738. NaNO; + Hg + H,SO, — Hg,S0, + Na,SO, + NOt + H,0
3 | 2Hg ~ 2¢6 —> 2Hg* '
2 | NOj3 + 4H* + 3¢ —> NO + 2H,0
6Hg + 2NO; + 8H* — 6Hg* + 2NO1 + 4H,0
2Na* 4S0% 3S0% 2Na' + S0%-
6Hg + 2NaNO, + 4H,S0O, = 3Hg,S0, + 2NO1 + 4H,0 + Na,S0,
739. NaNO; + Zn + HCl — ZnCl, + NaNO, + H,0
1|Zn -2 —> ZIn?*
1 |NOj + 2H* + 2¢ —> NO; + H,0
Zn + NOj + 2H* — Zn?* + NO; + H,0
Na* 2CI 2Cl~  Nat
Zn + NaNOj; + 2HCI1 = ZnCl, + NaNO, + H,0
740. HNO, + Br, + H,0 — HNO; + HBr
1 | HNO, + H,0 — 26 — NOj + 3H*
1|Br,+2é—> 2Br-

HNO, + H,0 + Br,— NOj + 3H* + 2Br-
HNO, + H,0 + Br, = HNO, + 2HBr
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741. HNO, + HMnO, —> Mn(NO;), + HNO; + H,0
2 | MnOj + 8H* + 5¢ —> Mn2* + 4H,0
5 | HNO, + H,0 — 2¢ —> NOj + 3H*
2MnOj + 16H* + 5HNO, + 5H,0 —>
2H*
—> 2Mn?* + 5NO; + 15H" + 8H,0
H* S8H,0
2HMnO, + 5HNO, = 2Mn(NO,), + HNO, + 3H,0

742. HNO, + HI—>I,| + NOt + H,0
2 | HNO, + H* + 16 —> NO + H,0
1|21--26—1,
2HNO, + 2H* + 2I" —> 2NO + 2H,0 +1,
2HNO, + 2HI = 2NOt + 2H,0 + I|

743. HNO, + SnCl, + HCl —> H,[SnCl,] + NO + H,0

1 | Sn2%* + 6Cl~ — 2é —> [SnCl]*~

2 | NO; + 2H* + 16 —> NO + H,0
2NO3 + Sn?* + 6CI™ + 4H* — [SnCl¢]>~ + 2NO + 2H,0
2H* 2H*
2HNO, + SnCl, + 4HCI = H,[SnCl]} + 2NO + 2H,0

744. HNO, + H,0,(xonn.) —> HNO,; + H,0

1 | NO; + H,0 - 26 —> NOj; + 2H*
1| H,0, + 2H* + 26 —> 2H,0
NOj; + H,0 + H,0, + 2H" —> NO; + 2H* + 2H,0
H,0
H* H*

HNO, + H,0y(xonn.) = HNO; + H,0

745. HNO, + HCIl + KMnO, — KNO; + Mn(NOjy), + H,0 + KCl
NOj; + H,0 ~ 2¢ —> NOj; + 2H*
MnOj + 8H* + 56 —> Mn?** + 4H,0
5NO; + 5H,0 + 2MnOj + 16H' —>
6H*
2K* - Cr

—> 5NO; + 2Mn?* + 10H* + 8H,0

3H,0

K* K*+ CI”

5HNO, + 2KMnO, + HCl = KNO; + 2Mn(NO;), + 3H,0 + KCl

ot
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746.

|

HNO, + KI + H,S0, —> NO1 + I, + K,S0, + H,0
NOj + 2H* + 1 —> NO + H,0
21 - 26— 1,

747%,

2NO; + 4H* + 2I' —> 2NO + 2H,0 + I,

S03~ 2K+ 2K* + 80%
2HNO, + H,SO, + 2KI = 2NOf + I, + 2H,0 + K,S0,
HNO, + FeCly(xorn.) + H,SO, —>
—> FeCl; + Nt + Fey(SO,); + H,O
2NO; + 8H* + 66 —> N, + 4H,0
Fe?t — 1¢ —> Fedt

2NO; + 8H* + 6Fe?* —> N, + 4H,0 + 6Fe3*

3802~ 12CI- 12Cl- + 3803~
2HNO, + 3H,S0, + 6FeCly(xonm.) =
= N,1 + 4H,0 + 4FeCl; + Fe,(S0,),

HoscHenue. Pacupegenenue 6Fe3: 4Fed3+ + 12C1- =
= 4FeCl,, 2Fe3t + 380%™ + Fe,(S0,);.

748.

!

KNO, + KI + H,S0, —> NO1 + H,0 + I,| + K,SO,
NO; + 2H* + 16 —> NO + H,0
2I- - 26 —> 1,

2NO; + 4H* + 2" — 2NO + 2H,0 + 1,

2K+  2S0% 2K+ 4K+ + 2802
2KNO, + 2H,80, + 2KI = 2NO1 + 2H,0 + I,| + 2K,S0,
KNO, + KI + CH,COOH —> NO1 + H,0 + I, + CH,COO0K
NO; + 2H* + 1 —> NO + H,0

21 - 26 —> 1,

750.

2NO; + 4H* + 21" — 2NO + 2H,0 + I,

2K+  4CH,C00~ 2K* 4K* + 4CH,CO0~
2KNO, + 4CH,COOH + 2KI = 2NO{ + 2H,0 + I, + 4CH,CO0K
KNO, + KMnO, + H,S0, —> MnS0, + KNO, + K,80, + H,0
NOj + H,0 — 2¢ — NO; + 2H*

MnOj + 8H* + 5¢ — Mn2* + 4H,0
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5NO; + 5H,0 + 2MnO; + 16H* —>

6H"
5K+ 2K+ 3503~
—> 5NO3 + 2Mn?* + 10H* + 8H,0
3H,0
5K+ 2S0%" 2K+ + S0%"



5KNO, + 2KMnO, + 3H,S0, =
= 2MnSO, + 5KNO; + K,S0, + 8H,0
751.  NaNO, + FeCl, + HCl —> NOt + H,0 + FeCl, + NaCl

1 | NO; + 2H* + 1 —> NO + H,0
Fe?t — 1¢é - Fed*

NOj + 2H* + Fe2* — NO + H,0 + Fe3*
Na® 2CI- 2C 3CI- Na* + CI-
NaNO, + 2HC] + FeCl, = NO? + H,0 + FeCl, + NaCl

752. NaNO, + K,Cr,0, + H,80, —>
— NaNO, + Cry(80,); + K,S0, + H,0
NOj + H,0 - 26 —> NOj + 2H*
Cr,02" + 14H* + 6 — 2Cr3* + TH,0
3NO; + 3H,0 + Cr, 02 + 14H* —>
gH*
3Na* 2K*  480%
—— 3NOj + 2Cr¥* + 6HY + TH,0
4H,0
3Na* 3S0%" » 2K* +S0%
8NaNO, + K,Cr,0, + 4H,S0, =
= 3NaNO, + Cr,(S0,); + 4H,0 + K,S0,

-

753. NaNO, + PbO, + HNO; —> NaNO, + Pb(NO;), + H,0
1| NO; + H,0 - 2¢ —> NOj3 + 2H*
PbO, + 4H* + 2¢ — Pb?" + 2H,0
NO; + PbO, + 4H' + H,0 —> NOj + 2H' + Pb?* + 2H,0
2H* H,0
Na* 2NO3 Na* 2NO;
NaNO, + PbO, + 2HNOz; = NaNO; + Pb(NO,), + H,0

754. NaNOy(t) + HNOy(xoHL.) —> NO,1 + NO? + NaNO; + H,0
1| 2NO; + 6H* + 4 —> NO, + NOt + 3H,0
2 | NaNO, + H,0 —~ 2¢ — Na* + NOj + 2H*
2H*
—NO, + NO + 3H,0 + 2Na* + 2NOj + 4H*
H,0
2HNO,(xomn.) + 2NaNO, = NO,1 + NOt + H,0 + 2NaNO,
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755.  H,(PHO,) + Pb(NO,), + H,0 — Pb| + HNO, + H,PO,
docdhopucras xucaora
1 | Hy(PHO,) + H,0 — 26 —> H,PO, + 2H*
1| Pb%t+26—>Pb
H,(PHO,) + H,0 + Pb2t — H,PO, + 2H* + Pb
2NO; 2NO;
H,(PHO,) + H,0 + Pb(NO,), = H;PO, + 2HNO, + Pb|

756.  H,(PHO,) + HgCl, + H,0 —> H,PO, + HCI + Hg,Cl,
docdhopucran KucaoTa
1 | Hy(PHO,) + H,0 - 26 —> H,PO, + 2H*
1| 2Hg?* + 2Cl” + 26 — Hg,Cl,
H,(PHO,) + H,0 + 2Hg?* + 2CI- —> H,PO, + 2H* + Hg,Cl,
2Cl- 2C1-
H,(PHO,) + H,0 + 2HgCl, = H,PO, + 2HCI + Hg,Cl,}

757. Hy(PHO,) + AgNO; + H,0 — H PO, + HNO,; + Ag
dochopucTas KUCIOTA
1 | Hy(PHO,) + H,0 - 2¢ — H,PO, + 2H*
2|Agt+1e—> Ag
H,(PHO,) + Hy,O + 2Ag* —> HPO, + 2H' + 2Ag
2NO3 2NO;
H,(PHO,) + H,0 + 2AgNO; = H;PO, + 2HNO; + 2Ag|

758.  H,(PHO,) + Cl, + H,0 —> H,PO, + HCI
dochopucras kucaora ‘
1 | H,(PHO,) + H,0 - 2¢ —> H,PO, + 2H*
1|Cl, +2¢ —> 2CI-
H,(PHO,) + H,0 + Cl, —> H,PO, + 2CI- + 2H*
H,(PHO,) + H,0 + Cl, = H,PO, + 2HCI

759.  PBry + HNO, —> H,PO, + Br, + NO,! + H,0
1| 2PBr, + 8H,0 ~ 106 —> 2H,PO, + 3Br, + 10H*
10 | NO; + 2H* + 16 —> NO, + H,0
2PBr, + 8H,0 + 10NO; + 20H —>
10H*
—> 2H,PO, + 3Br, + 10H* + 10NO, + 10H,0
2H,0
2PBr, + 10HNO, = 2H,PO, + 3Br, + 10NO,! + 2H,0
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760. Mg,P, + HNOy(xoun.) —
— H;PO, + Mg(NO,), + NO,t + H,0

1| Mg,P, + 8H,0 - 166 — 2H,PO, + 10H* + 3Mg?*
16 | NO; + 2H* + 16 —> NO, + H,0

Mg,P, + 8H,0 + 16NO; + 32H' —>

22H*
6NO;
— 2H,PO, + 10H* + 3Mg?* + 16NO, + 16H,0
8H,0
6NO;

Mg;P, + 22HNO4(xoHu.) =
= 2H, PO, + 3Mg(NO,), + 16NO,! + 8H,0

761. Ca,P, + K,Cr,0, + HCl—>
— Cay(PO,), + CrCl, + KC1 + H,0

3 | CagP, + 8H,0 — 16¢ — Cay(PO,), + 16H*
8 | Cr,02~ + 14H* + 6 — 2Cr* + TH,0

3Ca,P, + 24H,0 + 8Cr,02~ + 112H* —>
64H*
16K* 64C1-
— 3Cay(PO,), + 48H* + 16Cr3* + 56H,0
32H,0
48CI 16K* + 16CI-
3Ca,P, + 8K,Cr,0, + 64HCl =
= 3Cay(PO,), + 16CrCl, + 16KCl + 32H,0

762.  Ca,P,+ KMnO, + H,S0, —>
— Cay(PO,), + MnSO, + K,S0, + H,0
5 | CagP, + 8H,0 — 162 —> Cay(PO,), + 16H*
16 | MnO; + 8H* + 56 —> Mn?* + 4H,0

5Ca,P, + 40H,0 + 16MnO; + 128H* —>
48H*
16K* 24803
—> 5Cay(PO,), + 80H* + 16Mn?* + 64H,0
24H,0

16503~ 16K* + 8503~

5Ca,P, + 16KMnO, + 24H,S0,(koHx.) =
= 5Cay(P0O,), + 16MnSO, + 8K,S0, + 24H,0
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763.

|

P,0, + H,S0,(sonm.) + H,0 — H PO, + SO,1
807" + 4H* + 26 —> SO, + 2H,0

764.

P,0; +5H,0 + 280%™ + 8H* — 2H,PO, + 4H"' + 280, + 4H,0
H,0 4H*
P,0, + H,0 + 2H,S0,(xorxn.) = 2H,PO, + 280,!

H(PH,0,) + HgCl, + H,0 — H,(PHO,) + HCI + Hg|

H(PH,0,) + H,0 — 2¢ — H,(PHO,) + 2H*
Hg?* + 26 —> Hg .

H(PH,0,) + H,0 + Hg?* — H,(PHO,) + 2H* + Hg
2C1- 2CI-
H(PH,0,) + H,0 + HgCl, = H,(PHO,) + 2HCI + Hg|

H(PH,0,) + I, + H,0 —> H,(PHO,) + HI

1 LH(PHZOZ) +H,0 -2 —> HZ(PH03) + 2H*

H(PH,0,) + H,0 + I, — H,(PHO,) + 2H" + 2I-
H(PH,0,) + H,0 + I, = H,(PHO,) + 2HI

PH, + KMnO, + H,S0, — H,PO, + MnSO, + K,S0, + H,0

PH, + 4H,0 - 8¢ — H,PO, + 8H*
MnOj + 8H* + 5¢ —> Mn2* + 4H,0

767.

5PH; + 20H,0 + 8MnOj + 64H+ —
24H*
8K* 1280%"
— 5H;PO, + 40H* + 8Mn?* + 32H,0
12H,0

8S0%" 8K* + 4802~
5PH, + 8KMnO, + 12H,S0, =
= 5H,PO, + 8MnSO, + 12H,0 + 4K,S0,

AsH, + KMnO, + H,S0, —> H,AsO, + MnSO, + K,SO0, + H,0
AsH, + 4H,0 - 82 — H,AsO, + 8H*
MnO; + 8H* + 56 —> Mn2* + 4H,0
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5AsH, + 20H,0 + 8MnO; + 64H* —>

24H*
8K* 12805
—> 5H3As0, + 8Mn?* + 32H,0 + 40H*
12H,0
8S02" 8K* + 4802



768.

769.

770.

771.

1
6

1
1

5AsH, + 8KMnO, + 12H,S0, =
= 5H,As0, + 8MnS0, + 12H,0 + 4K,S0,

As,0, + Zn + H,80, —> AsH,! + ZnSO, + H,0

apCcHuH

[A8203 + 12H* + 126 — 2AsH, + 3H,0

Zn — 2¢ — Zn2*

As,0, + 12H* + 6Zn — 2AsH, + 3H,0 + 6Zn2*+
6802 6503
As,0, + 6H,S0, + 6Zn = 2AsH,! + 3H,0 + 6ZnS0,

As,0, + HCIO + H,0 —> HyAsO, + HCI

As,0, + 5H,0 — 4¢ —> 2As03~ + 10H*
ClO~ + 2H* + 26 —> CI- + H,0

As, 0z + 5H,0 + 2Cl0™ + 4H —
3H,0
. 2H*
— 2As0§ + 10H* + 2C1~ + 2H,0
6H*
2H*
As,0,; + 8H,0 + 2HCIO = 2H,;As0, + 2HCI

As,0, + HNO,(50% ) —> NOt + NO,t + HAsO,

li\mg +6H* + 42 —> NO + NO, + 3H,0

As,0, + 3H,0 — 4¢ — 2As0; + 6H*

2NO; + 6H' + As,0, + 3H,0 —>
2H* -
— NO + NO, + 2As0; + 6H* + 3H,0
2H*
2HNO4(50% ) + As,0, = NOT + NO,1 + 2HAsO,

As,0, + H(PH,0,) — As| + Hy(PHO,)
docdopHOBaTHCTAA
KHCJIOTA
As,04 + 6H' + 66 — 2As + 3H,0
H(PH,0,) + H,0 — 2¢ —> H,(PHO,) + 2H*

—5 2As + 3H,0 + 3H,(PHO,) + 6H*
As,0, + 3H(PH,0,) ~ 2As| + 3H,(PHO,)
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772,

As,0, + KBrO, + HCl —> As,0; + HBr + KCl

6pomar Kamua

3 | As,0, + 2H,0 — 4¢ — As,0 + 4H*

2

773.

ot

774.

BrO; + 6H* + 66 — Br~ + 3H,0

3As,0; + 6H,0 + 2BrO; + 12H* —>

2H*
2K+ 2C
—> 3As,0; + 12H* + 2Br~ + 6H,0

2H*
2K+ + 6CI-
3As,0; + 2KBrO; + 2HCI = 3As,0, + 2HBr + 2KCl

H,AsO; + Zn + H,S0, —> AsH,! + ZnS0, + H,0
H,AsO, + 6H* + 66 — AsH, + 3H,0
7Zn ~ 2¢ —> Zn2* ‘

H,AsO; + 6H* + 8Zn — AsH, + 3H,0 + 3Zn2*
380%- 3802
H,AsO, + 3H,S0, + 3Zn = AsH,! + 3H,0 + 3ZnSO0,

NazAsO, + KI + HCl — As,0, + I,| + KCl + H,0 + NaCl

apceHaT HATPHA

1
2

775%,

2As0%" + 10H* + 4¢ —> As,0, + 5H,0
21 - 26— 1,

2As0% + 10H* + 4I- — As,0, + 5H,0 + 21,

6Nat  10Cl- + 4K* 4K* + 4Cl- 6Na* + 6CI-
2Na,AsO, + 10HCI + 4KI =

= As,0, + 21, + 4KCl + 5H,0 + 6NaCl

NazAsO, + Zn + H,S80, — AsH,1 + ZnS0, + Na,S0, + H,0

apceHar Hatpnsa

2 | AsOf + 11H* + 8¢ — AsH; + 4H,0

8

Zn - 2é —> Zn?*

2As0%” + 22H' + 8Zn — 2AsH; + 8H,0 + 8Zn?*

6Na* 1180% 880% 6Na* + 3802~
2NagAsO, + 11H,S0, + 8Zn =

= 2AsH3! + 8H,0 + 8ZnSO, + 3Na,SO,

Iloacuaenwune. Ecau cokpatutrs MHOMKHUTEIN 2 U 8, TO
nepen H,SO, okarkercsa npobHbIil Koa(hGUIUeHT.
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776.

777.

As,S, + HNOy(xonn.) — H3AsO, + HySO, + NO,T + H,0
1| As,S; + 28H,0 — 40e — 2As0% + 580% + 56H*

40 { NO; + 2H* + 16 —> NO, + H,0

As,S; + 28H,0 + 40NO; + 80H* —>

24H*
16H*
—> 2As03" + 5502~ + 56H* + 40NO, + 40H,0
12H,0
6H* 10H*

As,S; + 40HNO, = 2H,AsO, + 5H,SO, + 40NO,! + 12H,0
As,S, + HNO, + H,0 — H,As0, + H,S0, + NO1

3 [ As,S, + 20H,0 — 286 —> 2As0%" + 3507 + 40H*
28 | NO; + 4H* + 3¢ —> NO + 2H,0

3As,S, + 60H,0 + 28NO; + 112H* —

4H,0 28H*
—— 6As0%~ + 980% +120H* + 28NO + 56H,0
36H"

3As,S, + 4H,0 + 28HNO, = 6H,As0, + 9H,S0, + 28NO1

CoeanHeHMs MapraHua (cpepa KucnotHas)

778.

779.

HMnO, + MnSO, + Hy,0 —> MnO,| + H,S0,
2 | MnOj + 4H* + 3¢ —> MnO, + 2H,0
3 | Mn2+ + 2H,0 - 26 —> MnO, + 4H*

2MnOj + 8H* + 3Mn?* + 6H,0 —> 5MnO, + 4H,0 + 12H"

2H,0 4H*
2H* 3802 2H* + 380%"
2HMnO, + 3MnSO0, + 2H,0 = 5Mn0,| + 3H,S0,
KMnO, + FeCO, + H,S0, —

——5 Fe,(SO,); + CO,t + MnSO, + K,S0, + H,0
2FeCO, + 4H* — 26 —> 2C0, + 2Fe3* + 2H,0

[}

‘2 | MnOj + 8H* + 56 — Mn?* + 4H,0

10FeCO, + 2MnO; + 20H* + 16H —>

36H*
2K* 18802
—510C0, + 10Fe3* + 2Mn2+ + 10H,0 + 8H,0
10H,0 + 8H,0
18H,0
15802~ 2803 2K+ + 802
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10FeCO, + 2KMnO, + 18H,S0, =
= 5Fe,(S0,), + 10CO,1 + 2MnSO, + 18H,0 + K,S0,
780. KMnO, + Al + H,80, — Al,(SO,); + MnSO, + K,S0, + H,0
5 | 2A1 — 66 —> 2A13+ :
6 | MnO; + 8H* + 5¢ —> Mn2* + 4H,0

10Al + 6MnO; + 48H* —> 10AI3* + 6Mn2* + 24H,0

6K+ 24807 15803 6S0%  6K* +3S0%
10Al + 6KMnO, + 24H,S0, =
=~ 5AL,(SO,), + 6MnSO, + 24H,0 + 3K,S0,

781*. KMnO, + SmCl, + H,S0, —>
~— Sm,(S0,), + SmCl; + MnCl, + KCl + H,0 + HCI

5| Sm2*t - 16 —> Sm3*
1 | MnO; + 8H* + e —> Mn2t+ + 4H,0

5Sm?* + MnO, + 8H*  ——
10Cl- K*  6S0% +4H*
1 2 5 6
s 6
5Sm3+ +  MnZ + 4H,0
6S0% +3Cl- 2Cl 4H* + 4Cl- K*+Cl-
4 3 7 8 9 10 11
5SmCl, + KMnO, + 6H,S0, =

~ 25m,(S0,); + SmCl; + MnCl, + 4H,0 + 4HCl + KCl

Moacueunue. B MOMeKynsipHOM YpaBHEHWM B IIpO-
TyKTaxX peaxknuu obpasyiorcda Smy(SO,); 1 SmCl;. B nonnoM
YPAaBHEHHH IOCJTe cTpeiku 5SmS3*, xoTopele soruuso 6yzer
pacnpenenuTs Kak 4 : 1 (4Sm3t u Sm3*), 1. e. 28my(SO0,); u
SmCl,, npyroro BapuaHTa HeT.

4Sm3+ 6303
sSmd+ . 4-(+8) =12 ' 6-(-2)=-12
T~ Sm3* + 3Cl- = SmCl,
782*. KMnO, + FeCl, + H,80, —>

—> Fe,(S0,); + FeCl, + MnSO, + KCI + H,0

1 | MnOj + 8H* + 5¢ —> Mn?* + 4H,0

5 | Fe2t — 1& — Fe3*
MnOj + 5Fe?* + 8H* —> Mn2* + 4H,0 + 5Fe3*
K*  10C- 4SO SOF 3802 +9Cl- K* + CI-
1 2 3 4 5 8 6 7

KMnO, + 5FeCl, + 4H,S0, =
= MnSO, + 4H,0 + Fe,(SO,); + 3FeCl, + KCl

= 28m,(SO0,);
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Moscuenue. Pacupegenss 5Fe3t mexpay 3803 u
9Cl-, o6paTuTe BHUMaHKe Ha 3apaasl anuoHoB. Ha 9C1™ (sapsag
—9) morpebyerca 3Fe3* (sapaz 3« (+3) = +9), a ma 380%™ (3a-
pax 3+ (—2) = —6) morpebyercsa 2Fe3* (sapazg 2 « (+3) = +6).

783%*.

ot

KMnO, + (NH,),Fe(SO,), + H,S0, —
2(NH,),Fe(SO,), — 2¢ — 2Fe3* + 480%™ + 4NH]
MnOj + 8H* + 5¢ — Mn?** + 4H,0

10(NH,),Fe(SO,), + 2MnO; + 16H —>

2K*  8S0%"
1 2
—> 10Fe3* + 2080% + 20NHj + 2Mn2* + 8H,0
5802 2803 2K+ + 803"
6 3 4 5

10(NH,),Fe(S0,), + 2KMnO, + 8H,80, =
— 5Fe,(S0,); + 10(NH,),SO, + 2MnS0, + K,S0, + 8H,0

Mosacuenue. Pacupenenenne 25505~

784.

785.

[F18 \V)

V]

(20802~ + 5802): 15802~ + 10Fe3* + 5Fe,(SO,)s;
10S0% + 20NH] = 10(NH,),SO,.

KMnO, + Ag + H,80, —> Ag,S0,| + MnSO, + K,SO, + H,0

MnOj + 8H* + 56 — Mn?* + 4H,0
2Ag + SO% — 26 — Ag,S0,

2MnO; + 10Ag + 16H* + 5802~ —> 2Mn2* + 8H,0 + 5Ag,S0,
2K+ 35S0z~  2S0% 2K+ + S0%-
2KMnO, + 10Ag + 8H,S0, = |

— 2MnS0, + 8H,0 + 5Ag,S0,| + K,S0,

KMnO, + Na,0, + H,SO, —

—> 0,1 + MnSO, + Na,SO, + H,0 + K,S0,
MnOj + 8H' + 56 —> Mn?* + 4H,0

Na,0, ~ 2 —> O, + 2Na*

2MnOj; + 16H" + 5Na,0, — 2Mn?* + 8H,0 + 50, + 10Na*

2K+ 8S03%- 280%" 5802~
2K+ + 803~

2KMnO, + 8H,S0, + 5Na,0, =

= 2MnS0, + 8H,0 + 50,1 + 5Na,S0, + K,SO,
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786.  Mn(NO,), + PbO, + HNO, —> HMnO, + Pb(NO,), + H,0

2 | Mn2* + 4H,0 — 56 —> MnOj + 8H*
5 | PbO, + 4H* + 26 —> Pb2* + 2H,0

2Mn?* + 8H,0 + 5PbO, + 20H" —>

4H*
4NO; 2H* + 6NO;
— 2MnOj + 16H" + 5PbZ* + 10H,0
2H,0
ZH* 10NO;3

2Mn(NO,), + 5Pb0, + 6HNO, =
= 2HMnO, + 5Pb(NO,), + 2H,0

787. Mn(NOj); + NaBiO4(t) + HNOg —
——> HMnO, + Bi(NOy), + NaNO; + H,0

Mn?* + 4H,0 — 5¢ — MnOj + 8H*
5| NaBiO; + 6H* + 2¢ —> Na* + Bi3* + 3H,0

2Mn?* + 8H,0 + 5NaBiO, + 30H* —»

D

14H*
4NO; 16NO; + 2H*
1 4 6
— 2MnO; + 16H' + 5Na* + 5Bi%* + 15H,0
TH,0
2H* 5NO; 15NO;
5 2 3

2Mn(NO,), + 5NaBiOy(t) + 16HNO, =
= 2HMnO, + 5NaNO, + 5Bi(NOy), + TH,0

788. Mn(NOj), + NaBiOy(t) + HNO, + H,0 —
— HMnO, + BiNO4(OH),| + NaNO,

2 | Mn2+ + 4H,0 - 5¢ — MnOj + 8H* .
5 | NaBiO, + NOj + 4H* + 26 —> BiNO,(OH), + Na* + H,0

2Mn?* + 5NaBiO, + 8H,0 + 5NO; + 20H" —>

3H,0 4HY
ANO; NO; 2H*
—> 2MnO; + 5BiNO4(OH), + 16H' + 5Na* + 5H,0
2H* 5NO;

2Mn(NO,), + 5NaBiOy(r) + 3H,0 + 6HNO, =
= 2HMnO, + 5BiNO,(OH),| + 5NaNO,
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789.

790.

791.

793.

[S198 o1

Mn(NO,), + (Pb,Pb)0,(r) + HNO; —>
— Pb(NOy), + HMnO, + H,0

Mn2+ + 4H,0 — 5¢ — MnOj + 8H*
(Pb,Pb)O, + 8H* + 26 —> 3Pb2* + 4H,0

2Mn2* + 8H,0 + 5(Pb,Pb)0, + 40H* —>

24H+

4NO; 26NO; + 2H*
——> 2MnO; + 16H* + 15Pb?* 20H,0
12H,0

2H* 30NO;
2Mn(NO,), + 5(Pb,Pb)0 (1) + 26HNO, =
= 2HMnO, + 15Pb(NOy), + 12H,0
MnO, + Fe(NO,), + HNO, —> Fe(NO;), + Mn(NO3)2 +H,0

MnO, + 4H* + 2é —> Mn?* + 2H,0
Fe2t — 1& —> Fed*

MnO, + 4H* + 2Fe?t —> Mn?* + 2H,0 + 2Fe?*

4NO; 4NO; 2NO; 6NO3
MnO, + 4HNO, + 2Fe(NO,), = Mn(NOy), + 2H,0 + 2Fe(NOy),
MnO, + H,S0, — MnSO, + H,0 + 0,1

MnO, + 4H* + 2¢ —> Mn2* + 2H,0
MnO, — 2é —> Mn?* + 0,1

2MnO, + 4H* — 2Mn2* + 2H,0 + 0,1
2502~ 2803
2MnO, + 2H,S0, = 2MnSO, + 2H,0 + 0,1

MnO, + FeCl, + HCl —> FeCl, + MnCl, + H,0

Fe?t — 1¢ — Fe3*
MnO, + 4H* + 2¢ —> Mn?* + 2H,0

2Fe2* + MnO, + 4H* — 2Fe3" + Mn2* + 2H,0
4Cl- 4Cl~ 6Cl1- 2Cl~
2FeCl, + MnO, + 4HCI = 2FeCl, + MnCl, + 2H,0

MnO, + H,0, + H,80, —> MnS0, + 0,1 + H,0

MnO, + 4H* 4+ 2¢ — Mn?* + 2H,0
H,0, - 26 —> 0, + 2H*

MnO, + 4H' + H,0, — Mn?* + 2H,0 + O, + 2H”
2H*
S0% 8032~

MnO, + H,S0, + H,0, = MnSO, + 2H,0 + 0,1
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794.  MnO, + NaBiOy(t) + HNO, + H,0 —>
— HMnO, + BiNO,(OH), + NaNO,

2 | MnO, + 2H,0 - 3¢ —> MnOj + 4H*
3 | NaBiO, + NOj + 4H* + 26 — BiNO,(OH), + Na* + H,0
2MnO, + 4H,0 + 3NaBiO, + 3NO; + 12H* —>
"H,0 4H*
8NO; 2H*
— 2MnO; + 8H' + 3BiNO,(OH), + 3Na* + 3H,0
2H* 3NO;

2MnO, + H,0 + 3NaBiO, + 6HNO, =
= 2HMnO, + 3BiNO,(OH), + 3NaKO,

- 795.  K,MnO, + HCl(xomx.) — MnCl, + Cl,1 + KCl + H,0

MnOj~ + 8H* + 4¢ —> Mn2* + 4H,0
2 |2Cl - 26— Cl,

MnO}~ + 8H* + 4Cl- —> Mn2* + 4H,0 + 2012
2K+ 4acl- 201 2K+ + 2C1-
K,MnO, + 8HCl(xoru.) = MnCl, + 4H,0 + 2CL,1 + 2KCl

[y

CoepnHeHuns xpoma (cpepa KUCNOTHas)

796.  K,Cr,0, + KNCS + H,S0, —>
— CO,1 + Cry(SO,); + 80,1 + NO, 1 + K,S0, + H,0

13 | Cr,0% + 14H* + 66 —> 2Cr3* + TH,0
6 | NCS™ + 6H,0 — 136 —> CO, + NO, + SO, + 12H*

13Cr,0% +182H" + 6NCS™ + 36H,0 —>

110H*
26K* 55802 6K*
— 26Cr3* + 91H,0 + 6CO, + 6S0, + 6NO, + 72H*
55H,0
39803 32K* + 16802"

18K,Cr,0, + 55H,S0, + 6KNCS =
= 13Cr,(80,); + 55H,0 + 6CO, + 6S0,1 + 6NO,! + 16K,SO,

797.  K,Cr,0; + Zn + H,S80, — ZnS0, + CrSO, + K,S0O, + H,0
1 Cr,07 + 14H* + 8¢ —> 2Cr?* + TH,0
Zn — 2 —> Zn?*
Cr,0% + 14H" + 4Zn —> 2Cr?* + 4Zn?* + TH,0
2K+ 7S0% 2803~ 4S0% 2K* + S0%
K,Cr,0, + 7H2804 +4Zn = ZCrSO4 + 4ZnSO4 + 7H20 + KZSO4
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798.

3

799%,

800.

801.

802.

1
4

K,Cr,0, + H,0, + H,S0, —> 0,1 + Cr,(S0,); + K,S0, + H,0

H,0, - 26 —> 0, + 2H*

Cr,0% + 14H* + 8H,0, — 2Cr3* + TH,0 + 302 + 6H*
8H*

2K+  4S0% 380%- 2K* + S0%"

K,Cr,0, + 4H,80, + 8H,0, = Cr,(SO,); + TH,0 + 30,1 + K,S0,

K,Cr,0, + H,0, + H,80, —> Cr0 + H,0 + K,S0,
EePOKCHA XpoMa

LCrzog- + 8H,0 — 8¢ —> 2CrO, + 6H*

1 L(:rzoz- + 14H* + 6¢ — 2Cr3* + TH,0

H,0, + 2H* + 26 — 2H,0
Cr,0¢" + 8H,0 + 4H,0, + 8H' — 2CrO; + 6H" + 8H,0
2H* 5H,0
2K* S02- 2K* + S0%"
K,Cr,0, + 4H,0, + H,80, = 2Cr0; + 5H,0 + K,S0,
H,Cr,0; + 80, —> Cr,(80,); + H,0
Cr,0%2" + 14H* + 66 — 2Cr3* + TH,0
SO, + 2H,0 — 26 —> SO} + 4H*
Cr,0%" + 14H* + 380, + 6H,0 —
2H*
— 2Cr3* + 380%™ + TH,0 + 12H*
H,0
H,Cr,0, + 8S0, = Cry(S0,); + H,0

K,Cr;0, + Fe + H,S0, — Fe,(S0,), + CrS0, + K,S0, + H,0

Cr,0%" + 14H* + 8¢ — 2Cr2* + TH,0
Fe — 3¢ —> Fed*
3Cr,02- + 42H* + 8Fe — 6Cr?* + 21H,0 + 8Fe3*
6K+ 21803~ 6802 12803~
6K* + 3502

3K,Cr,0; + 21H,80, + 8Fe =

= 6CrS0, + 21H,0 + 4Fe,(S0,); + 8K,SO,

K,Cr,0, + HCI0, + HI —> Cr(Cl0,); + KCIO, + I,| + H,0
Cr,02~ + 14H* + 66 —> 2Cr3* + TH,0

2I--26—1,

Cr,0%  + 14H* + 61" — 2Cr3* + TH,0 + 31,

2K+ 8ClO; 6Cl1O; 2K+ + 2C10;
K,Cr,0, + 8HCIO, + 6HI = 2Cr(Cl0,), + TH,0 + 3L,| + 2KCIO,

n



803.  Cr(NO,), + NaBiO, + HNO, —>
— Bi(NO,), + NaNO, + H,Cr,0, + H,0
1| 2Cr3* + TH,0 - 66 —> Cr,0%" + 14H*
3 | NaBiO, + 6H* + 2¢ — Bi3* + 3H,0 + Na*

2Cr3* + TH,0 + 3NaBiO, + 18H" —

6H"
6NO3 6NO;
— Cr,0% + 14H' + 3Bi%" + 9H O + 3Na*
T2HY 2H 20
9NO3 3NO;

2Cr(NO,); + 3NaBiO; + 6HNO, =
= H,Cr,0;, + 3Bi(NO,); + 2H,0 + 3NaNO,

Mepokcnp, Bogopoaa (cpepa KMCnoTHas)'
PbO, + 4H* + 2¢ —> Pb?* + 2H,0
H20 -2¢6—— 2H*+0,
PbO, + 4H* + H,0, —> Pb2* + 2H,0 + 2H' + O,
2H*
2NO; 2NOj3
805. H,0, + NiO(OH) + HCl — NiCl, + 0,1 + H,0
1|H,0,-2¢— 2H*+ 0,
2 | NiO(OH) + 3H* + 1& %, Niz + 2H,0
H,0, + 2NiO(OH) + 6H* — 0, + 2H* + 2Ni2* + 4H,0
4H*
4Cl- 4Cl-
H,0, + 2NiO(OH) + 4HC] = 0,1 + 2NiCl, + 4H,0

1

FanoreHb! n UX coeauHeHNn (cpeaa Weno4YHas)
806. Cl, + FeO(OH) + KOH — K,FeO, + KCl + H,0
2 | FeO(OH) + 50H™ — 3¢ —> FeOJ + 3H,0
3|Cl+26—>2Cl"
2FeO(OH) + 100H™ + 3Cl, —> 2Fe0%~ + 6H,0 + 6Cl~
10K+ 4K* 6K™*
2FeO(OH) + 10KOH + 3Cl, = 2K,FeO, + 6H,0 + 6KCl

1 Cm. Taxxe mpumeps! 537, 541, 542, 560, 571, 602, 609, 615,
626, 666, 744, 785, 793, 798, 799.
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807. Cl, + NaOH(rop., koum.) —> NaClO; + NaCl + H,0

1 |Cl, + 120H™ — 10¢ — 2C103 + 6H,0
5 > Cl, + 2¢ — 2CI~
6Cl, + 120H- — 2Cl0; + 10Cl~ + 6H,0
12Na* 2Na* 10Na*
6Cl, + 12NaOH(rop., xoun.) = 2NaClO; + 10NaCl + 6H,0
3Cl, + 6NaOH(rop., koun,.) = NaClO; + 5NaCl + 3H,0

808. Cl, + NaOH(xou., komun.) —> NaClO + NaCl + H,0

1{Cl,+2e— 2Cl"
1{Cl, + 40H™ - 2¢ — 2ClO~ + 2H,0
2Cl, + 4OH" — 2C1" + 2C10™ + 2H,0
4Na*t 2Nat 2Nat
2Cl, + 4NaOH(xou., xoui.) = 2NaCl + 2NaClO + 2H,0
Cl, + 2NaOH(xo0u., Korn.) = NaCl + NaClO + H,0

809.  Cl, + Ca(OH), —> Ca(OCl), + CaCl, + H,0
Cl, + 26 — 2CI-

Cl, + 40H- - 26 —> 20CI- + 2H,0

2C1, + 40H- — 2CI- + 20C1- + 2H,0

2Ca2* Ca?t Ca?t
2Cl, + 2Ca(OH), = CaCl, + Ca(Cl0), + 2H,0

-

810.  Cl, + Ba(OH), — BaCl, + Ba(Cl0,), + H,0
5| Cl, + 26 — 2CI-

Cl, + 120H" ~ 106 — 2C10; + 6H,0
6Cl, + 120H- — 10Cl- + 2Cl0; + 6H,0

6BaZ* 5Ba’®t Ba?t
6Cl, + 6Ba(OH), = 5BaCl, + Ba(Cl0,), + 6H,0

811*. Cl,+ NalOz; + NaOH —> NazH,I04| + NaCl + H,0
1|Cl, +2é — 2C1-
103 + 3Nat + 60H™ + 2H' — 26 — NagH,I04 + 3H,0

103 + 3Na* + 60H- + 2H* + Cl, —> NagH,I0, + 3H,0 + 2C1~
—_— —a
40H . 2H,0 H,0

Nat Na* o 2Na*

NalOg + 4NaOH + Cl, = NagH,I0¢| + H,0 + 2NaCl

IMMoacuenue. NagH,I0; — coxs HIO, - 2H,0(H;104).
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812,

813.

814.

815.

816.

214"

—

Cl, + NaySeO, + NaOH —> Na,Se0, + NaCl + H,0
CEeJICHUT HATpuA

Cl, + 26 —> 2CI-

Se0Z" -+ 20H- - 2¢ —> Se0}~ + H,0

ot

Cl, + Se0%™ + 20H™ — 2C1” + 8e0% + H,0
2Na* 2Na* 2Nat 2Nat
Cl, + Na,Se0, + 2NaOH = 2NaCl + Na,SeO, + H,0

Cl, + Br, + KOH — KCl + KBrO, + H,0

Cl, + 26 —> 2CI-
Br, + 120H- - 106 — 2Br0j + 6H,0

5Cl, + Br, + 120H- — 10CI" + 2BrO; + 6H,0
12K* 10K+ 2K+
5CL, + Br, + 12KOH = 10KCl + 2KBrO, + 6H,0

C10, + NaOH —> NaClO, + NaClO, + H,0

ClO, + 20H" - 16 —> Cl0; + H,0
ClO, + 16 —> C10;

2
1

2C10, + 20H-— CIO; + CIO; +H,0
2Na* Na* Na*

2C10, + 2NaOH = NaClO, + NaClO, + H,0

FeCl, + H,0, + KOH —> FeO(OH) + KCl + H,0

MeTarMAgPOKCUA
weneaa (1)

Fe2* + 30H" — 16 —> FeO(OH) + H,0
H,0, + 26 —> 20H"

2Fe?* + 60H" + H,0, — 2Fe0(OH) + 20H" + 2H,0
40H~ .

4Cl-  4K* 4K* + 4Cl-

2FeCl, + 4KOH + H,0, = 2FeO(OH) + 4KCI + 2H,0

FeCl, + O, + KOH — FeO(OH) + KCl + H,0

Fe?* + 30H" - 16 — FeO(OH) + H,0
0, + 2H,0 + 46 — 40H"

4Fe2" +120H" + O, + 2H,0 — 4FeO(OH) + 40H" + 4H,0

8OH~ 2H,0
8Cl-  8K* 8K+ + 8CI-
4FeCl, + 8KOH + 0, = 4FeO(OH) + 8KCl + 2H,0



817.

2
3

AuCl, + H,0, + KOH — Au/| + 0,1 + KCl + H,0
Audt + 36 — Au
H,0, + 20H" - 26 —> 0, + 2H,0

818.

™o

2Aud* + 3H,0, + 60H™ — 2Au + 30, + 6H,0
6Cl- 6K* ‘ 6K* + 6C1-
2AuCl, + 8H,0, + 6KOH = 2Au| + 30,1 + 6H,0 + 6KCl

BiCl, + Sn(OH), + NaOH —> Bi| + Na,[Sn(OH),] + NaCl
Bi3* + 3¢ — Bi
Sn(OH), + 40H- - 26 — [Sn(OH)J~

819.

[V ]

2Bis* + 3Sn(OH), + 120H- — 2Bi + 3[Sn(OH),]*

6C1- 12Na* 6Na*  6Na* + 6CI-
2BiCl, + 3Sn(OH), + 12NaOH =

— 2Bi) + 3Na,[Sn(0OH)4] + 6NaCl

BiCl; + SnCl, + KOH — Bi| + K,[Sn(OH)4] + KC1
Bi3+ + 3¢ —> Bi
Sn2t + 60H™ — 2¢ — [Sn(OH)¢>~

820.

2Bi3* + 3Sn?* + 180H- — 2Bi + 3[Sn(OH), ]2
12Cl- 6Cl*  18K* 6K+ 12K+ + 1201
2BiCl, + 3SnCl, + 18KOH = 2Bi| + 3K,[Sn(OH),] + 12KCl

CuCl, + NH,OH + NaOH — N, + CuCl + NaCl + H,0
Cu2t + 1¢ —> Cu*
2NH,OH + 20H- - 26 —> N, + 4H,0

821.

B =

2Cu?* + 2NH,OH + 20H- — 2Cu* + N, + 4H,0
4C1- 2Nat  2CI° 2Na* + 2CI-
2CuCl, + 2NH,OH + 2NaOH = 2CuCl + N,1 + 4H,0 + 2NaCl

Br, + Ni(OH), + NaOH — NiO(OH) + NaBr + H,0
Br, + 2¢ —> 2Br-
Ni(OH), + OH- — 1 —> NiO(OH) + H,0

822,

oy

Br, + 2Ni(OH), + 20H- — 2Br- + 2NiO(OH) + 2H,0
2Na*  2Na*
Br, + 2Ni(OH), + 2NaOH = 2NaBr + 2NiO(OH) + 2H,0

Br, + ZnS + NaOH —> Nay[Zn(OH),] + S| + NaBr
Br, + 26 — 2Br~
ZnS + 40H™ - 26 —> [Zn(OH), P>~ + S

Br, + ZnS + 40H- — 2Br~ + [Zn(OH), > + S
4Na*t 2Nat 2Nat
Br, + ZnS + 4NaOH = 2NaBr + Na,[Zn(OH)] + S|
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823.

1
1

Br, + MnSO, + NaOH — MnO,| + NaBr + Na,SO, + H,0
Br, + 26 — 2Br-
Mn?* + 40H" - 2¢ —> MnO, + 2H,0

824.

Br, + Mn?* + 40H- — 2Br~ + MnO, + 2H,0

SO%  4Na*t 2Na* 2Na* + 80%~
Br, + MnSO, + 4NaOH =
= 2NaBr + MnO,| + 2H,0 + Na,S0,

Br, + 2¢ — 2Br-
Sb,04 + 60H~ + 3H,0 — 26 —> 2[SH(OH)J*-

Br, + Sb,0, + 60H- + 3H,0 — 2Br- + 2[Sb(OH),J2-
6K+ 2K+ 4K+
Br, + Sb,0, + 6KOH + 3H,0 = 2KBr + 2K,[Sb(OH),]

Br, + Bi(OH), + KOH —> KBiO; + KBr + H,0

Br, + 2¢ — 2Br~
Bi(OH); + 30H™ - 2¢é — BiO; + 3H,,0

Br, + Bi(OH), + 30H- — 2Br- + BiO; + 3H,0
3K+ 2K+ K+
Br, + Bi(OH), + 3KOH = 2KBr + KBiO, + 3H,0

Br, + FeO(OH) + KOH(xon.) — K,FeO, + KBr + H,0
FeO(OH) + 50H" - 3¢ — Fe0?~ + 3H,0
Br, + 2¢ — 2Br-

827.

—

2FeO(OH) + 100H™ + 8Br, —> 2Fe0% + 6H,0 + 6Br-

10K+ 4K+ 6K*
2FeO(OH) + 10KOH(xom11.) + 3Br, =
= 2K,Fe0, + 6H,0 + 6KBr

KBrO + Fe(OH), + KOH —> K,Fe0, + KBr + H,0

Fe(OH), + 60H" ~ 4¢ — Fe0?" + 4H,0
BrO~ + H,0 + 26 — Br~ + 20H"

216

Fe(OH), + 60H" + 2BrO~ + 2H,0 —>

20H"
2Kt  2K*
— FeO% + 4H,0 + 2Br~ + 40H-
2H,0
2K+ 2K+

Fe(OH), + 2KOH + 2KBrO = K,FeO, + 2H,0 + 2KBr



828.

1
1

F, + NaOH — NaF + OF,1 + H,0
F,+ 20H™ - 2¢ — OF, + H,0
F, + 2¢ — 2F

829.

e

2F, + 20H- — OF, + 2F~ + H,0
2Nat 2Na*
2F, + 2NaOH = OF,{ + 2NaF + H,0

F, + NaBrO; + NaOH — NaF + NaBrO, + H,0
F, + 2¢ —> 2F
BrO; + 20H™ - 2¢ — BrO; + H,0

830.

F, + BrO; + 20H- — BrOj; + H,0 + 2F~

Na®  2Na* Na* 2Na*
F, + NaBrO; + 2NaOH = NaBrO, + H,0 + 2NaF
Cl, + NaAsO, + NaOH — NazAsO, + NaCl + H,O
Cl, + 2é — 2CI-
AsOj + 40H™ - 2¢é —> AsO% + 2H,0

Cl, + AsO; + 4OH- — 2Cl~ + AsO§™ + 2H,0
Nat 4Na* 2Na* 3Nat
Cl, + NaAsO, + 4NaOH = 2NaCl + NazAsO, + 2H,0
Cl, + K;AsO; + KOH —> K3AsO, + KCl + H,0
Cl, + 2¢ — 2Cl-
AsO% + 20H™ - 2¢ —> AsO§ + H,0

832.

N =

Cl, + AsO3~ + 20H- — 2CI- + AsO}~ + H,0
3K* 2K+ 2K+ 3K*

Cl, + K4AsO, + 2KOH = 2KCl + K,AsO, + H,0

I, + N,H, + NaOH —> Nal + N, + H,0

N,H, + 40H- - 46 —> N, + 4H,0

I, + 26— 2T

4Na* 4Na*
N,H, + 4NaOH + 21, = N,! + 4H,0 + 4Nal

Cepa u ee coeguHeHUs (cpepa LienovHasn)

833.

1
2

S + NaOH(xonu.) —> Na,S04S + Na,S + H,0
2S + 60H™ — 4¢ —> S048% + 3H,0
S +2é — 8%

4S + 60H- — 80,52 + 3H,0 + 282"
6Na* 2Na* 4Na*
4S + 6NaOH(xon1.) = Na,SO3S + 3H,0 + 2Na,S
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834. S+ KOH —K,S+K,S0;+H,0
2|8+ 26— 82
1|8+ 60H" — 4¢ —> S0% + 3H,0
38 + 60H- — 28% + S0% + 3H,0
6K* 4K* 2K*
3S + 6KOH = 2K,S + K,S0, + 3H,0

835. S+ F,+ NaOH — Na,SO, + NaF + H,0
1|8+ 80H - 62 —> S02™ + 4H,0
F, +2& —> 2F-
S + 80H™ + 3F, — S0% + 4H,0 + 6F-

8Na+ 2Na* 6Na*
S + 8NaOH + 3F, = Na,S0, + 6NaF + 4H,0

836. SO, + H,S + NaOH — Na,S0,S + H,0

2| 280, + H,0 + 4¢ —> S0,8% + 20H~
] 2H,S + 100H" — 8¢ — S,0%™ + TH,,0
480, + 2H,0 + 2H,S + 100H~ — 35,0,8%" + 40H" + TH,0
60H" 5H,0
6Nat 6Nat -
480, + 2H,S + 6NaOH = 3Na,S0,S + 5H,0

837. Na,80,8 + H,0, + NaOH — Na,S0, + H,0
1 { 80,52 + 100H™ - 8¢ — 2803~ + 5H,0

4| H,0, + 26 —> 20H"
S0,S8% + 100H" + 4H,0, —> 2805 + 5H,0 + g/Q/I-\I:
20H-
2Nat 2Na* 4Nat

Na,S0,S + 2NaOH + 4H,0, = 2Na,S0, + 5H,0

838. K,S,040,) + AgNO; + KOH —>
— (Ag*Ag*3)0, + K,S0, + KNO, + H,0
1| 2Ag* + 40H™ — 26 —> (Ag*!Ag*3)0, + 2H,0
1|8,04(0,)% + 26 —> 2803~
2Ag* + 40H- + 8,04(0,)2 —> (Ag+'Ag*3)0, + 2H,0 + 2802
2NO; 4K* 2K* 4K+
2K+ + 2NO;

2AgNO, + 4KOH + K,8,0,(0,) =
= (Ag*'Ag*3)0, + 2H,0 + 2K,80, + 2KNO,
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839.

840.

841.

842.

843.

5
1

K,8,04(0,) + (1) + KOH — K,S0, + KIO, + H,0
I, + 120H- — 106 —> 210; + 6H,0

DD =

58,04(0,)%" + I, + 120H- — 10802~ + 2103 + 6H,0
10K+ 12K+ 20K+  2K*
5K,8,04(0,) + L(t) + 12KOH = 10K,S0, + 2KIO, + 6H,0

K,8,04(0,) + Fe(OH),(r) + KOH(xomm.) —>
— K,S0, + FeO(OH)| + H,0
Fe(OH), + OH- — 16 —> FeO(OH) + H,0

S,04(0,)2 + 2Fe(OH), + 20H- —> 2802 + 2FeO(OH) + 2H,0
2K+ 2K+ 4K+

K,S,04(0,) + 2Fe(OH),(T) + 2KOH(k0H1.) =

= 2K,80, + 2FeO(OH)| + 2H,0

K,8,04(0,) + NaOH(xormn.) + Bi(OH); —>
—> K,80, + Na,S0, + NaBiO;z| + H,0
S,04(0,)%~ + 2¢ —> 280%" ’
Bi(OH); + 30H™ + Na* — 2 —> NaBiO, + 3H,0

S,04(0,)% + Bi(OH), + 30H~ + Na* ——
2K* 2Na*
— 280% + NaBiO,4 + 3H,0

2K+ 2Na* s
K,S,04(0,) + Bi(OH), + 3NaOH(xon.) =
~K,S0, + Na,S0, + NaBiO,| + 3H,0

Na,S0, + NaOH + Cl, —> Na,S0, + NaCl + H,0
SO% + 20H- - 26 —> S02~ + H,0
Cl, + 26 —> 2CI-

S0%~ + 20H™ + Cl, —> S0% + H,0 + 2CI
2Nat 2Nat 2Na* 2Na*
Na,SO, + 2NaOH + Cl, = Na,S0O, + H,0 + 2NaCl

Na,S0; + AgNO; + NaOH —> Na,S0, + Ag| + H,0 + NaNO,
S0Z~ + 20H™ - 2¢ —> S0% + H,0
Agt+1e—> Ag

S0% + 20H + 2Agt —> S0%~ + H,0 + 2Ag
2Na* 2Na' 2NO; 2Nat 2Na*t + 2NO;
Na,S0, + 2NaOH + 2AgNO, = Na,S0, + H,0 + 2Ag| + 2NaNO,
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844. FeSO, + H,0, + NaOH — FeO(OH)| + Na,S0, + H,0
2| Fe?* + 80H™ - 16 — FeO(OH) + H,0
1| H,0, + 26 —> 20H-

2Fe?* + 60H" + H,0, — 2FeO(OH) + 20H" + 2H,0
40H"-
2802~ 4Na* 4Na* + 2S0%
2FeSO, + 4NaOH + H,0, = 2Fe0(0H)| + 2Na,S0, + 2H,0
845. CoS + H,0, + NaOH —> CoO(OH)| + Na,S0, + H,0
2 ' CoS + 110H™ - 9¢ — CoO(OH)| + SO% + 5H,0
H,0, + 26 —> 20H"
2CoS + 220H” + 9H,0, —>
40H-
4Na*
— 2CoO(OH) + 2803~ + 10H,0 + 180H-
4Na*t
2CoS + 4NaOH + 9H,0, = 2Co0(0H)| + 2Na,S0, + 10H,0

CoepuHenus a3orta un dochopa (cpeaa wenoyHas)
846*. NH, + KMnO, + KON — KNO, +K,MnO, + H,0
1| NH; + 90H™ — 8¢ —> NOj + 6H,0
8| MnOj + 16 —> MnO%
NH; + 8MnO; + 90H™ —> NOj; + 8MnO3 + 6H,0
8K* 9K* K* 16K*
NH; + 8MnO, + 9KOH = KNO; + 8 K,MnO, + 6H,0
ITosacueunue. CMm. pemmenue 3agaun 855.
847. NO + KOH —> N,01 + KNO, + H,0
1 ) 2NO + H,0 + 26 —> N,0 + 20H-

2| NO + 20H" - 16 —> NO; + H,0
4ANO + H,0 + 40H- — N,0 + 20H- + 2NO; + 2H,0
20H- H,0
2K+ 2K+
4NO + 2KOH = N,01 + 2KNO, + H,0
wtz  NO+KOH — N,! + KNO, + H,0
1| 2NO + 2H,0 + 46 —> N, + 40H-
4| NO + 20H™ - 16 —> NOj; + H,0 |
6NO + 2H,0 + 80H- — N, + 40H + 4NO; + 4H,0
40H- 2H,0
4K+ 4K+
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6NO + 4KOH = N, 1 + 4KNO, + 2H,0

848. NO,+ 0, + KOH —> KNO, + H,0
4| NO, + 20H" - 16 —> NO3 + H,0
1|0, + 2H,0 + 46 —> 40H"
4NO, + 80H" + 0, + 2H,0 —> 4NOj + 40H" + 4H,0
40H- 2H,0
4K+ 4K+
ANO, + 4KOH + 0, = 4KNO, + 2H,0

849. NO,+ KOH(pas6.) —> KNO, + KNO, + H,0
1| NO, + 16 —> NO;
1| NO, + 20H- - 16 —> NOj3 + H,0
2NO, + 20H- —> NO; + NO; + H,0
2K* K* K* |
2NO, + 2KOH(pas6.) = KNO, + KNO; + H,0

850. NO, + Ba(OH), — Ba(NOy), + Ba(NO,), + H,0
1] 2NO, + 40H™ — 2¢ —> 2NO; + 2H,0
1| 2NO, + 2¢ — 2NO;
4NO, + 40H- —> 2NO; + 2NO; + 2H,0
2Ba2t = Ba?t  Ba?f
4NO, + 2Ba(OH), = Ba(NOy), + Ba(NO,), + 2H,0

851. NO, + NO + KOH(pas6.) —> KNO, + H,0
1| NO + 20H" - 1 —> NO; + H,0
1| NO, + 16 —> NO; ‘
NO + NO, + 20H- — 2NO; + 2H,0
2K+ 2K+
NO + NO, + 2KOH(pas6.) = 2KNO, + H,0

852.  Cr(NO,), + H,0, + NaOH —> Na,CrO, + NaNO, + H,0
3| H,0, + 26 —> 20H~

2| Cr3 + 80H- - 8¢ —> CrO}~ + 4H,0
3H,0, + 2Cr3* + 160H- — 60H" + 2Cr0}” + 8H,0
100H~
6NO; 10Na* 4Na* 6Na* + 6NO;

3H,0, + 2Cr(NO,), + 10NaOH =
= 2Na,Cr0, + 8H,0 + 6NaNO,
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853. KNO, + Os + KOH + H,0 — KNO, + K,[0s0,(0H),]
Os + 80H™ - 66 —> [0s0,(OH), ]~ + 2H,0
3 | NO; + H,0 + 26 —> NOj + 20H"

Os + 80H- + 3NO; + 3H,0 —>

b=t

20H- H,0
2K+  3K*

— [0s0,(OH), >~ + 2H,0 + 3NO; + 60H~
2K* 3K+

3KNO, + Os + 2KOH + H,0 = K,[0s0,(0H),] + 3KNO,

854. KNO; + Fe + KOH —> KNO, + K,FeO, + H,0
Fe + 80H™ - 66 — FeO% + 4H,0

—

3| NO; + H,0 + 2 —> NO; + 20H-
Fe + 80H™ + 3NOj + 3H,0 —> FeO%™ + 3NO; + 60H" + 4H,0
20H- _ H,0
2K* 38K* 2K*  3K*

Fe + 2KOH + 3KNO, = K,FeO, + 3KNO, + H,0

855. NaNO, + Al + NaOH + H,0 — Na[Al(OH),] + NH,!
NOj + 6H,0 + 86 —> NH, + 90H-
Al + 40H- - 3¢ —> [AI(OH),I-

3NO; + 18H,0 + 8Al + 320H" —

0 W

50H"
3Na* 5Nat
— 3NH; + 270H" + 8[Al(OH),]
8Na*

3NaNO; + 18H,0 + 8Al + 5NaOH = 3NH,1 + 8Na[Al(OH),]
IIosacHuenuwue. IIpobiema «IuIIHErOo» Bogopoxa B 1-i no-
aypeaknuu: N*50; —> N-3H,. ITo ogHOMYy cmocoby 4YmCIIO
MOJIEKYJI BOABLI U THIPOKCHJ-MOHOB MOYKHO DacCUUTATh IIO
M3MeHEeHHIO CTelleHHM OKHMCJIeHMud asora. Jas mepexoma N5
B N-3ciaenyer 1106aBﬁTb 8¢ B JIeBYyI0O 4aCTh CXEMBI:
| NO; + 8¢ —> NH,
3apaz (—9) 3apaz 0
VYpaBHuBaloTca 3apansl fobasnernem napsl Hy,O—OH™:
NO; + 8¢ + 6H,0 —> NH; + 90H".
3apag (—9) 3apazn (-9)
ITo apyromy cmoco6y 1-10 HOJYypeakIiuio COCTaBISIOT KaK OBl
Jns KucyoTHoM cpexsi: NO3; + 9H* + 8¢ — NH; + 3H,0.
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Tenepsb, uToOBI HeiTpanusoBatk IH', no6asum 9OH™ B JeByIO
4acTh ¥ CTOJIBKO K€ B IIPABYIO, JJIA PABEHCTBA 3apAJ0B.

NOj + 9H* + 90H- + 8¢ —> NH, + 90H- + 3H,0

9H,0
6H,0

ITocse coxpamennii: NO3 + 6H,0 + 8¢ — NH; + 90H".

856.

857.

858.

859.

Pb(NO,), + H,0, + NaOH — PbO,| + NaNO; + H,0

Pb2* + 40H- - 2¢ —> PbO, + 2H,0
H,0, + 2¢ —> 20H-

>

Pb?* + 40H- + H,0, — PbO, + 2H,0 + 20H"

20H-
2NO; 2Nat 2Na* + 2NO;
Pb(NO,), + 2NaOH + H,0, = Ph0,| + 2H,0 + 2NaNO,

AgNO, + N,H (xorm.) + KOH —
— Ag| + N,1 + KNO; + H,0

Agt+ 16— Ag
N,H, + 40H- - 46 —> N, + 4H,0

[\

4Agt + N,H, + 40H" —> 4Ag + N, + 4H,0

4NO3 4K+ 4K* + 4NO;3
4AgNO; + N,H (xoun.) + 4KOH =

= 4Ag| + N1 + 4H,0 + 4KNO,

AgNO, + H,0, + KOH —> Ag| + 0,1 + KNO, + H,0

Agt+1le—> Ag
H,0, + 20H - 2¢ — 0, + 2H,0

2Ag* + H,0, + 20H- — 2Ag + 0, + 2H,0
2NO; 2K* 2K* + 2NO;
2AgNO, + H,0, + 2KOH = 2Ag| + 0,1 + 2H,0 + 2KNO,

KNO, + Zn + KOH + H,0 — K,[Zn(OH),] + NH,!

NO; + 6H,0 + 86 —> NH, + 90H~
Zn + 40H- — 2¢ — [Zn(OH), ]

NO; + 6H,0 + 4Zn + 160H- —> NH, + 90H" + 4[Zn(OH),J*-
7TOH-

K* TK* 8K+

KNO, + 6H,0 + 4Zn + TKOH = NH,! + 4K,[Zn(OH),]
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860.

861.

862.

863.

864.
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- NaNO, + Al + H,0 + NaOH — NH, 1 + Na[Al(OH),]

Al + 40H™ - 3¢ —> [AI(OH),]
NOj + 5H,0 + 62 —> NH, + TOH-

2Al1 +80H™ + NO; + 5H,0 — 2[Al(OH),]- + NH, + T0H-
OH-
Na* Na* 2Na*

2Al + NaOH + NaNO, + 5H,0 = 2NafAl(OH),] + NH,{

NH; - HyO(xo0rm.) + Bry(pas6.) —> N,1 + NH,Br + H,0
2NH;-H,0 + 60H - 66 —> N, + 8H,0
Br, + 26 — 2Br~

2NH;-H,0 + 60H" + 3Br, —> N, + 8H,0 + 6Br~
6NH; 6NH}
2NH; - H,O(xonmn.) + 3Bry(pas6.) = N, + 8H,0 + 6NH,Br

NH, « H,0(xomn.) + L(t) —> I,N| + NH,I + H,0
I, + 26— 2I-
31, + 8NH, - H,0 — 66 — 2I,N + 6NH; + 8H,0

3L, + 31, + 8NH, - H,0 —> 61~ + 2I,N + 6NH] + 8H,0
27 %%

61, + 8NH, - H,0 = 2I,N| + 6NH,I + 8H,0

3L, + 4NH, - H,0 = I,N| + 3NH,I + 4H,0

NHj - H,0 + K,FeO, — FeO(OH)| + N,! + KOH + 2H,0

FeO + 3H,0 + 3¢ —> FeO(OH) + 50H-
2NH, - H,0 + 60H- - 66 —> N, + 8H,0

2Fe0}” + 6H,0 + 2NH, - H,0 + 60H- —

4K+

—— 2FeO(OH) + 100H" + N, + 8H,0
40H" 2H,0
4K+

2K,Fe0, + 2NH, - H,0 = 2FeO(OH) + 4KOH + N,! + 2H,0

P + H,0 + KOH — PH,! + K(PH,0,)
P + 3H* + 3¢ —> PH,
P + 20H- - 16 —> PH,0;

4P + 3H* + 60H- —>
3H,0 3K*
— PH, + 3PH,0; (3H* + 60H" = 3H,0 + 30H",
3K+  30H- + 3K+ = 3KOH)
4P + 3H,0 + 3KOH = PH,! + 3K(PH,0,)



865. P+ Ba(OH), + H,0 —> PH,! + Ba(PH,0,),

2| P + 8H* + 3¢ — PH,
3| 2P + 40H- - 2¢ —> 2PH,0;

8P + 6H* + 120H- — 2PH, + 6PH,0;
6H,0 + 60H"
3Ba?* 3Ba?*
8P + 6H,0 + 3Ba(OH), = 2PH,! + 3Ba(PH,0,),

866. PH,; + KCIO + KOH(paa6.) — KCl + K(PH,0,) + H,0

1 | PH, + 50H" - 4¢ —> PH,0; + 3H,0
2 [ Cl0~ + H,0 + 2¢ —> CI- + 20H"

PH, + 50H + 2C10- + 2H,0 —>
OH-
K* 2K+
—> PH,0; + 3H,0 + 2C1- + 40H-
H,0
K* 2K+
PH, + KOH(pas6.) + 2KCIO = K(PH,0,) + H,0 + 2KCl

CoepnHeHusi repMaHus, KpeMHUs U Tensypa
(cpepa wenouHan)

867. Ge + NaOH + H,0, —> Na,GeO, + H,0

1| Ge + 60H- ~ 46 —> GeO%~ + 3H,0

2| H,0, +2é —> 20H"
Ge + 60H + 2H,0, —> Ge03}™ + 3H,0 + 40H~
20H"
2Na* 2Na*

Ge + 2NaOH + 2H,0, = Na,GeO; + 3H,0

868. Si+ NaOH + H,0 —> Na,SiO; + H,!

1

Si + 60H™ — 4¢ — 8i0%™ + 3H,0
2

2H,0 + 2¢ —> H, + 20H"
Si + 4H,0 + 60H- — SiO%" + 2H, + 3H,0 + 40H"
H,0 20H-
2Na* 2Na*
Si + H,0 + 2NaOH = Na,Si0, + 2H,1

8 1. Aaynuosa
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869. Te+ KOH &=—=2 K,Te + K,TeO, + H,0

OXJIXKACHUS
1| Te + 60H- — 46 —> TeO%" + 3H,0
2| Te + 26 —> Te?"
3Te + 60H =2 Te0%  + 2Te?” + 3H,0
6K+ 2Kt 4K*
3Te + 6KOH = K,TeO, + 2K,Te + 3H,0

CoepuHeHna mapraHua (cpeaa weno4Has)
870. Mn(OH), + Cl, + KOH —> MnO,| + KCl + H,0
1| Mn(OH), + 20H™ — 2¢ —> MnO, + 2H,0
1| Cl, + 26 —> 2CI-
Mn(OH), + 20H" + Cl, —> MnO, + 2H,0 + 2CI-
2K+ 2K+
Mn(OH), + 2KOH + Cl, = MnO,| + 2H,0 + 2KCl
871.. MnCl, + KBrO + KOH —> MnO(OH)| + KBr + KCl + H,0
2 { Mn?* + 30H™ - 1¢ — MnO(OH) + H,0
1 |BrO + H,0 + 26 — Br~ + 20H-
2Mn?* + 60H BrO- + H,0 —>
40H~ o
4Cl- 4Kt K*
— 2MnO(OH) + 2H,0 + Br~ + 20H"
H,0

K* 4K* +4C1-
2MnCl, + 4KOH + KBrO = 2MnO(OH)| + KBr + 4KCl + H,0
872. KMnO, + KOH(15%) — K,MnO, + 0,1 + H,0
3| MnO; + 16 —> MnO3%-
MnOj; + 40H™ — 3¢ —> MnO#% + O, + 2H,0

4MnO; + 40H- — 4MnOZ- + O, + 2H,0

4K+ 4K* 8K+

4KMnO, + 4KOH(15% ) = 4K,MnO, + 0,1 + 2H,0
873. KMnO, + K,SO4(renocr.) + NaOH —>
— K,MnO, + Na,S0, + H,0
MnOj + 16 —> MnO3%-
SO%~ + 20H- - 26 —> S0%~ + H,0
2MnO; + SO% + 20H- — 2Mn0?% + SO~ + H,0

DN

2K+ 2Kt 2Nat 4K+ 2Na*
2KMnO, + K,SO4(menocrarok) + 2NaOH =
= 2K,MnO, + Na,SO, + H,0 '
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874. KMnO, + K,SO4(u36.) + KOH(xoam.) —>
—> K,MnO, + K,SO, + H,0

1 l MnOj + 2 —> MnO%~
S0% + 20H™ - 2¢6 —> S0% + H,0

MnOj + SO%~ + 20H- —> MnO3%~ + S0% + H,0

K* 2K+ 2K* 3K* 2K*
KMnO, + K,S04(u36.) + 2KOH(xormn.) =

875. KMnO, + S0, + KOH —> MnO,| + K,S0, + H,0

2 ' MnOj + 2H,0 + 3¢ — MnO, + 40H"
3 {80, + 40H - 26 —> SO} + 2H,0
2MnOj + 4H,0 + 35S0, +120H" —>
40H~
2K* 4K*
— 2MnO, + 80H" + 380%™ + 6H,0
2H,0
6K*

2KMnO, + 380, + 4KOH = 2MnO, | + 3K,S0, + 2H,0

MnOj + 1€ —> MnO3~
SO, +40H™ - 2¢ —> SOE_ + 2H20

2MnOj + SO, + 40H- —> 2Mn02%- + 802 + 2H,0

2K* 4K+ 4K+ 2K+

2KMnO, + SO, + 4KOH = 2K,MnO, + K,S0, + 2H,0
877. KMnO, + K,S0,S + KOH —> K,MnO, + K,S0, + H,0
MnOj + 1 —> MnO%
S0,8%- + 100H" — 82 — 2802~ + 5H,0

8MnO; + 80,82 + 100H- —> 8MnO3 + 2803 + 5H,0
8K* 2K* 10K* 16K+ 4K*
8KMnO, + K,S0,S + 10KOH = 8K,MnO, + 2K,S0, + 5H,0
878. KMnO,(xonx.) + K(PH,0,) + KOH(xom1.) —>
—— K,PO, + K,MnO, + H,0
4| MnOj + 16 —> MnO%"
' PH,0; + 60H- — 46 —> PO}~ + 4H,0

4MnOj; + PH,0; + 60H" — 4MnO%~ + PO~ + 4H,0
4K+ K+ 6K* 8K+ 3K*
4KMnO,(kon1.) + K(PH,0,) + 6KOH(xoHII. ) =
=4K,MnO, + K,PO, + 4H,0 -

- DN

= 0
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879. KMnO, + K,(PHO;) + KOH(xomm.) —
— K,;PO, + K,MnO, + H,0

2| MnOj + 16 —> MnO3%~

1| PHOZ + 30H - 26 —> PO} + 2H,0
2MnOj; + PHOZ + 30H- — 2MnO%~ + PO3~+ 2H,0
2K+ 2K* 3K* 4K+ 3K*
2KMnO, + K,(PHO;) + 3KOH(koun,.) =
= 2K,MnO, + K,PO, + 2H,0

880. KMnO, + SnCl, + KOH — K,MnO,, + K,[Sn(OH)4] + KCl

2| MnOj + 16 — MnO2-

1| 8Sn?* + 60H™ - 26 — [Sn(OH), -
2MnOyj + Sn?* + 60H™ — 2MnO?%" + [Sn(OH)4]?~
2K+ 2Cl- 6Kt 4K+ 2K* 2K+ + 2Cl~
2KMnO, + SnCl, + 6KOH = 2K,MnO, + K,[Sn(OH),] + 2KCl

881. KMnO, + Al + KOH —> K,MnO, + K[A(OH),]
3| MnOj + 16 —> MnO%"
1| Al + 40H- - 3¢ —> [AL(OH),]"
3MnO; + Al + 40H- —— 3MnOZ- + [AL(OH),]
3K+ 4K 6K+ Kt
3KMnO, + Al + 4KOH = 3K,Mn0, + K[A(OH),]

882. MnSO, + H,0, + NaOH — MnO, + Na,S0, + H,0
1| Mn2* + 40H™ - 2¢ — MnO, + 2H,0
1| H,0, + 26 —> 20H-
Mn?* + H,0, + 40H” — MnO, + 2H,0 + 20H"
20H~
S0%" 2Na* 2Na* + S0%~
MnSO, + H,0, + 2NaOH = MnO,| + Na,SO, + 2H,0

883. Mn(NOy), + H,0, + NaOH — MnO,| + NaNO, + H,0
1{Mn2* + 40H™ - 2¢ — MnO, + 2H,0
1| H,0, + 2¢ — 20H"-
Mn?* + 40H" + H,0, —> MnO,| + 2H,0 + 20H"
20H"
2NO; 2Na* 2Na* + 2NOj
Mn(NO;), + 2NaOH + H,0, = MnO,| + 2H,0 + 2NaNO,
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CoepuHeHus Xpoma (cpena wienovHas)

884.

885.

886.

887.

888.

[V

1
3

Cr,0, + Br, + NaOH — Na,CrO, + NaBr + H,0
Cr,04 + 100H™ ~ 6¢ —> 2Cr0%™ + 5H,0
Br, + 2é — 2Br~

w N

Cr,0, + 100H" + 3Br, — 2Cr0%" + 5H,0 + 6Br™
10Nat 4Nat 6Na*
Cr,0; + 10NaOH + 3Br, = 2Na,Cr0, + 5H,0 + 6NaBr

Cr(OH), + Cl, + NaOH — Na,CrO, + NaCl + H,0
Cr(OH), + 50H" — 3¢ — CrO} + 4H,0
Cl, + 26 —> 2CI-

2Cr(OH), + 100H- + 3Cl, — 2Cr0%~ + 8H,0 + 6Cl-
10Na* 4Nat 6Na*
2Cr(OH), + 10NaOH + 3Cl, = 2Na,CrO, + 8H,0 + 6NaCl

Cr(OH), + Pb0, + KOH — K,CrO, + K[Ph(OH),] + H,0

Cr(OH), + 50H" — 3¢ — CrO%~ + 4H,0
PbO, + 2H,0 + 2¢ — [Pb(OH),]~ + OH-

2Cr(OH), + 100H- + 3Pb0, + 6H,0 —>
7T0H-
TK*
— 2Cr0}" + 8H,0 + 3[Pb(OH),] + 30H-
2H,0
4K+ 3K+
2Cr(OH), + TKOH + 3PbO, = 2K,Cr0, + 3K[Pb(OH),] + 2H,0

CrCl, + O, + KOH + H,0 — K, [Cr(OH),] + KCl
Cr?* + 60H™ - 1¢ —> [Cr(OH);]3~
0, + 2H,0 + 46 —> 40H"

4Cr?* + 240H- + 0, + 2H,0 — 4[Cr(OH),]*~ + 40H-

200H"
8CI- 20K+ 12K+ 8K* + 8Cl-
4CrCl, + 20KOH + O, + 2H,0 = 4K,[Cr(OH)4] + 8KCl

CrCl, + Br, + KOH — K,Cr0, + KBr + KCI + H,0
Cr3* + 80H- — 82 —> CrO}~ + 4H,0

2Cr3+ + 160H- + 3Br, — 2Cr03™ + 8H,0 + 6Br~
6CI-  16K* 4K* 6K+ 6K* + 6CI-
2CrCl, + 16KOH + 3Br, = 2K,Cr0, + 8H,0 + 6KBr + 6KCl
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889.

890.

891.

892.
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CrCl, + H,0, + NaOH —> Na,Cr0, + NaCl + H,0

Cr3+ + 80H- - 8¢ —> Cr03~ + 4H,0
H,0, + 26 —> 20H-

\V]

2Cr$* +160H" + 3H,0, —> 2Cr0OZ- + 8H,0 + 60H"
100H-

6ClI-  10Na* 4Na* 6Na* + 6Cl-

2CrCl, + 10NaOH + 3H,0, = 2Na,Cr0, + 8H,0 + 6NaCl

CrCl, + NaCIO + NaOH — Na,CrO, + NaCl + H,0

Cr3* + 80H- — 3¢ —> CrO%™ + 4H,0
ClO- +H,0+26 —>20H +Cl- ~

2Cr3* + 160H- + 3C10~ + 3H,0 —>
100H"
6Cl- 10Na* 3Na*
— 2Cr0% + 8H,0 + 60H- + 3CI-
5H,0
4Na* 9Na* + 6C1-
2CrCl, + 10NaOH + 8NaClO = 2Na,CrO, + 5H,0 + 9NaCl

CrCl, + NaBiO, + NaOH + H,0 —>
—> Na,CrO, + Bi(OH),| + NaCl

Cr3* + 80H™ - 3¢ —> Cr0?- + 4H,0

NaBiO; + 3H,0 + 26 — Bi(OH); + Na* + 30H"

2Cr3* + 160H- + 3NaBiO, + 9H,0 —>

TO0H" H,0
6Cl1- TNa*
—> 2Cr0Z~ + 8H,0 + 3Bi(OH), + 3Na* + 90H" + 3Bi(OH),
4Na* 3Nat + 6Cl-

2CrCl, + 7NaOH + 3NaBiO; + H,0 =
= 2Na,Cr0, + 3Bi(OH),| + 6NaCl

Cr,(80,); + Br, + NaOH —>

—> Na,CrO, + NaBr + Na,SO, + H,0
Cr3* + 80H~ - 3¢ — CrO% + 4H,0
Br, + 26— 2Br~

2Cr3+ + 160H- + 3Br, —> 2CrOZ + 6Br- + 8H,0

3S0% 16Na* 4Na*  6Na*  6Na® + 3S0%
Cr,(SO,); + 16NaOH + 3Br, =

= 2Na,Cr0, + 6NaBr + 8H,0 + 3Na,S0,



893.

894.

895.

896.

1

Cry(80,), + H,0, + NaOH —> Na,CrO, + Na,S0, + H,0
2Cr3* + 160H™ — 6¢ —> 2Cr0% + 8H,0

3| H,0, + 26 —> 20H"

[y

[\

[\

2Cr3* + 160H" + 3H,0, —> 2Cr0} + 60H" + 8H,0

100H-
3503 10Na* 4Na* 6Na* + 3802
Cry(SO,); + 10NaOH + 3H,0, = 2Na,Cr0, + 8H,0 + 3Na,S0,

Cry(S0,); + KMnO, + KOH —>

— K,Cr0, + MnO,| + K,SO, + H,0
2Cr3* + 160H- — 66 —> 2Cr0Z- + 8H,0
MnO; + 2H,0 + 32 —> MnO, + 40H~

2Cr3* + 160H” + 2MnOj + 4H,0 —>
80H-
380 8K* 2K*
— 2Cr0% + 8H,0 + 2MnO, + 80H"
4H,0
4K+ 6K* + 8S0%"
Cry(S0,); + 8KOH + 2KMnO, =
= 2K,CrO, + 4H,0 + 2MnO,| + 3K,80,

KCr(S0,), + KOH(xormn.) + H,0,(xonm.) —>
—> K,CrO, + K,S0, + H,0

Cr3+ + 80H™ - 3¢ —> Cr03~ + 4H,0

H,0, + 26 —> 20H"

2Cr3* +  160H- + 3H,0, —> 2Cr0% + 8H,0 + 60H"
100H-

2K* + 4802 10K+ 4K* 8K* + 4802

2KCr(S0,), + 10KOH(xommn.) + 3H,0,(koum.) =

= 2K,Cr0, + 8H,0 + 4K,SO,

Na,[Cr(OH)4] + Br, + NaOH — Na,CrO, + NaBr + H,0

[Cr(OH)¢]* + 20H™ — 3¢ — Cr0% + 4H,0
Br, + 26 —> 2Br~

~ 2[Cr(OH){]*- + 40H" + 3Br, — 2Cr0%" + 6Br~ + 8H,0

6Nat 4Nat 4Na* 6Nat
2Na,4[Cr(OH)¢] + 4NaOH + 3Br, = 2Na,CrO, + 6NaBr + 8H,0
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897. K [Cr(OH)¢] + PbO, + KOH —> K,Cr0O, + K[Pb(OH),] + H,0
2 [Cr(OH)g]> + 20H™ — 32 — CrO%~ + 4H,0
3| PbO, + 2H,0 + 2 —> [Pb(OH),]" + OH"

2[Cr(OH)g]*~ + 40H + 3PbO, + 6H,0 —

20H-
6K+ 2K+
—> 2Cr0%- + 8H,0 + 3[Pb(OH),]" + 30H"
2H,0
4K+ 3K+

K,[Cr(OH),] + KOH + 3Pb0, =
= 2K,Cr0, + 2H,0 + 3K[Pb(OH)s]

898. Nay[Cr(OH)4] + Bry, + NaOH — Na,CrO, + NaBr + H,0

2| [Cr(OH)¢*~ + 20H — 8¢ — Cr0O% + 4H,0

Br, + 2é —> 2Br~

2[Cr(OH)4}*~ + 40H + 3Br, — 2Cr02‘ + 8H,0 + 6Br-

6Nat 4Na* 4Na* 6Na*t
2Nag[Cr(OH)¢] + 4NaOH + 3Br, = 2Na,CrO, + 8H,0 + 6NaBr

3

899. Nag[Cr(OH),] + PbO, + NaOH — Na,CrO, + Na,Pb0, + H,0
2| [Cr(OH)4- + 20H" — 3¢ — CrO%- + 4H,0

3| PbO, + 2¢6 —> PbO%~
2[Cr(OH)4]*~ + 40H" + 3Pb0, — 2Cr07™ + 8H,0 + 3Pb0%~
6Na* 4Na* 4Na* 6Na*

2Nay[Cr(OH),] + 4NaOH + 3PbO, =
= 2Na,Cr0, + 8H,0 + 3Na,PbO0,

900. K,[Cr(OH)] + H,0, —> K,CrO, + H,0 + KOH
2| [Cr(OH)g]>- + 20H" — 3¢ —> CrO% + 4H,0
H,0, + 2¢ — 20H-

2[Cr(OH)sJ*- + 40H" + 3H,0, — 2Cr0%- + 8H,0 + 60H"
20H"

6K+ 4K+ 2K+

2K,[Cr(OH)4] + 8H,0, = 2K,Cr0, + 4H,0 + 2KOH

901. Na,CrO,+ H,0, + NaOH —> Na,CrO, + H,0
2| Cr0% - 7¢ —> CrO%~
7 Ezoz + 2¢ —> 20H"
2Cr0%~ + TH,0, — 2CrO§~ + 140H"
4Nat 6Na*
2Na,Cr0, + 2NaOH + TH,0, = 2Na,CrO, + 8H,0
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903.

904.

905.

906.

907.

FanoreHbl n UX coeauHeHNn (cpepa HeNTpanbHan)
902.

Cl, + Br, + H,0 —> HCl + HBrO,

Cl, + 26 — 2CI-

Br, + 6H,0 — 106 —> 2BrO; + 12H*

5Cl, + Br, + 6H,0 —> 10CI- + 12H* + 2BrO;
5Cl, + Br, + 6H,0 — 10HCI + 2HBrO,

5
1

Cly(naceim.) + KoMnO, — KCI + KMnO,
1| Cl, + 2¢ — 2C1-
2 ' MnO% - 1 —> MnOj
Cl, + 2Mn0O% — 2Cl~ + 2MnO;
4K+ 2K* 2K*
Cly(maceim.) + 2K,MnO, = 2KCIl + 2KMnO,

Cl, + FeSO, + Na,SO, —> NaCl + Fe,(SO,);
1|Cl, + 26— 2C1”
1| 2Fe?* ~ 2¢ —> 2Fed*

Cl, +  2Fe?*—»2Cl + 2Fe3*
2Na* +S03- 2803~  2Nat 3803

3 4 1 2

Cl, + Na,S0, + 2FeS0, = 2NaCl + Fe,(SO,),

Cl, + 25 —> 201"
1, + 6H,0 — 106 —> 2105 + 12H*

5Cl, + I, + 6H,0 —> 10Cl- + 12H* + 210;
5Cl, + I, + 6H,0 = 10HCI + 2HIO,

= Ot

Cl, + NH,HS + NH, - H,0 —> S| + NH,Cl + H,0
1] Cl, + 26 —> 2CI-
1| HS™ + NH,+H,0 - 26 —> S + NH} + H,0
Cl, + HS + NH, - H,0 — 2CI- + 8 + NH] + H,0
NHj NH;
Cl, + NH,HS + NH, - H,0 = 8| + 2NH,Cl + H,0

Cl, + PH, + H,0 — H,PO, + HCI

Cl, + 26 —> 2CI-

PH, + 4H,0 — 8¢ — PO}~ + 3H* + 8H*
4Cl, + PH, + 4H,0 —> 8CI- + 8H* + H,PO,
4Cl, + PH, + 4H,0 = 8HCI + H,PO,

4
1
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908. Cl, + H,0 —> HCIO + HC1
1[Cl, + 26 —> 2CI~
1|Cl, + 2H,0 - 2¢ —> 2ClO~ + 4H*
2Cl, + 2H,0 — 2CI~ + 4H* + 2C10~
2Cl, + 2H,0 = 2HC1 + 2HCIO
Cl, + H,0 = HC1 + HCIO
909. Cl, + As + H;0 — H3AsO, + HCl
Cl, + 26 — 2CI-
As +4H,0 ~ 5¢ —> AsO§™ + 8H*
5Cl, + 2As + 8H,0 —> 10Cl~ + 2As0% + 16H*
5Cl, + 2As + 8H,0 = 10HCI + 2H,AsO,
910. Cl, + CazP, + H,0 —> Cay(PO,),| + HC]
8| Cl, + 26 — 2CI-

CazP, + 8H,0 — 166 — 2P03~ + 3Ca?* + 16H*
8Cl, + CazP, + 8H,0 —> 3Ca?* + 2PO3~ + 16H* + 16Cl1-
8Cl, + CagP, + 8H,0 = Cay(PO,),| + 16HCl
911*. Br, + PCl; + H,O0 —> H,PO, + HBr + HCI
1|Br, + 26 — 2Br~

PCl; + 4H,0 — 26 —> P03~ + 3Cl~ + 8H*

Br, + PCl; + 4H,0 — 2Br~ + PO3~ + 3Cl- + 8H*
Br, + PCl; + 4H,0 = 2HBr + H;PO, + 3HCl
912. Br,+ S0, + H,0 —> HBr + H,S0,
1} Br, + 26 —> 2Br~
SO, + 2H,0 — 26 —> S0 + 4H*
Br, + S0, + 2H,0 — 2Br~ + SO} + 4H*
913. I,+H,S—>HI+S|
11, +2e—2I

H,S - 2¢—>S + 2H*
L+H,S—>2I"+2H"+8
I,+H,S—>2HI+ 8|
914. I,+80,+H,0 —> HI+H,SO,

11, +2¢—2I" ;
1(80, + 2H,0 - 2¢ —> S0% + 4H
I, + 8O, + 2H,0 —> 2I" + S0%™ + 4H*
I, + 80, + 2H,0 = 2HI + H,SO,

N O
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915.

9186.

917.

918.

919.

920.

1
1

I, + NajAsO, + H,0 —> NagAsO, + HI
I,+2¢—2I°
AsO} + H,0 ~ 26 —> AsO3~ + 2H*

QU =t

I, + AsO§™ + H,0 —> AsO} + 2H* + 2I"
3Nat 3Nat
I, + NajAsO; + Hy,O = NagAsO, + 2HI

1, + Hy0,(30%) — HIO, + H,0

1, + 6H,0 - 106 — 210; + 12H*
H,0, + 2H* + 26 —> 2H,0

[\

I, + 6H,0 + 5H,0, + 10H" — 210 + 12H" + 10H,0
2H 4H,0

I, + 5H,0,(30% ) = 2HIO, + 4H,0

I, + PH, + H,0 —> HI + H(PH,0,)
I, +2¢— 2l
PH, + 2H,0 - 4¢ — H(PH,0,) + 4H*

!

21, + PH, + 2H,0 — 41~ + 4H* + H(PH,0,)
21, + PH, + 2H,0 = 4HI + H(PH,0,)

KI + FeCly; —> FeCl, + I,| + KCl

21 - 26— 1,

Fe3* + 1& — Fe?+

21~ + 2Fed" — I, + 2Fe?*
2K+ 6CI- 4Cl-  2K*+ 2CI-
2KI + 2FeCl, = I,| + 2FeCl, + 2KCl

KI + H,0, — I, + KOH
21" - 26 — 1,
H,0, + 2¢ — 20H-

2I- + H,0, — I, + 20H"
2K+ 2K+
2K1 + H,0, =1,| + 2KOH

Fel, + NO, + H,0 —> I,| + FeO(OH)} + NO}
Fel, + 30H- ~ 3¢ — I, + FeO(OH) + H,0
NO, -+ Hy0 + 26 —> NO + 20H"

2Fel, + 60H" + 3NO, + 3H,0 —>

"H,0
—— 21, + 2FeO(OH) + 60H- +3NO + 2H,0
2Fel, + 3NO, + H,0 = 2I,| + 2FeO(OH)| + 3NO1
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921.

KI + 0, + H0 —> I,| + 0, + KOH
2 - 26 —> I,
0, + H,0 + 26 —> 0, + 20H-

922.

—

21" + 04+ H,0 —> I, + O, + 20H"
2K+ » 2K+
2KI+ 03+ H,0=1,] + O, + 2KOH

KI + Cly(p-p, u36.) + H,0 —> KIO, + HCI
I~ + 3H,0 - 6¢ —> 10; + 6H*
Cl, + 26 —> 2CI-

923.

I~ + 8H,0 + 3Cl, — I0; + 6H* + 6€1-
K* K*
KI + 3H,0 + 3Cly(p-p, us6.) = KIO, + 6HCl

Cul + NO, + H,0 — I,| + NOt + Cu(OH),|

2Cul + 40H- - 46 —> I, + 2Cu(OH),
NO, + H,0 + 2¢ —> NO + 20H"

924.

ot

2Cul + 40H" + 2NO, + 2H,0 —> I, + 2Cu(OH), + 40H~ + 2NO
2Cul + 2NO, + 2H,0 = I,| + 2Cu(OH),| +2NOt

KI + CuCl, —> CuCl| + L,| + KCl
2I- - 26— 1,
Cu?t + le — Cu*

925.

N W

21" + 2Cu?* —> I, + 2Cu*
2K* 4Cl- 2Cl- 2Kt + 2CI-
2KI + 2CuCl, = 1I,| + 2CuCl + 2KCl

Nal + K,Cr0, + H,0 —> Cr(OH),| + I,| + NaOH + KOH
21— 26— 1,
CrO%- + 4H,0 + 3¢ — Cr(OH), + 50H-

926.

|

61~ + 2Cr02- + 8H,0 — 31, + 2Cr(OH), + 100H-
6Na* 4K+ 4K* + 6Na*
6Nal + 2K,Cr0, + 8H,0 = 31, + 2Cr(OH);| + 4KOH + 6NaOH

SnCl, + AuCl, + H,0 —> Sn0,| + HCl + AuCl,
Sn?* + 2H,0 - 26 —> Sn0, + 4H*
Audt + 16 — Au?t

'Sn2* + 2H,0 + 2Au3* —> Sn0,| + 4H* + 2Au?*
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927. AuCl,; + Se + H,0 —> H,Se0; + HCl + Au|
CEJICHHCTas KHCJA0Ta
Se + 3H,0 — 4¢ —> Se0% + 6H"
Audt +3¢—> Au
3Se + 9H,0 + 4Aud* —> 38e0%™ + 18H"* + 4Au
: 12C1- 12CI-
3Se + 9H,0 + 4AuCl; = 3H,Se0; + 12HCI + 4Au|

3
4

928. HgCl, + SO, + H,0 —> H,80, + Hg,Cl,| + HCI

1| 2Hg?* + 2Cl~ + 2¢ —> Hg,Cl,
1{80, + 2H,0 - 2¢6 —> S0%~ + 4H*

2Hg?" + 2CI- + SO, + 2H,0 —> Hg,Cl, + S0~ + 4H*
2C1- 2CI-
2HgCl, + SO, + 2H,0 = Hg,Cl,| + H,S0, + 2HCl

929. KBr + KMnO, + H,0 —> Br, + MnO,| + KOH

3| 2Br- - 26 — Br,

2| MnOj + 2H,0 + 3¢ —> MnO, + 40H"
6Br- + 2MnO; + 4H,0 — 3Br, + 2MnO, + 80H-
6K+ 2K* 8K+
6KBr + 2KMnO, + 4H,0 = 3Br, + 2MnO, | + 8KOH

930. ICl+H,0 —I,| + HCl + HIO,
XJIOPUL
uoza (I)
2| 2IC1 + 26 —> I, + 2CI-
1|ICl + 8H,0 — 4¢ —> 103 + Cl~ + 6H*
5IC1 + 8H,0 — 2I, + 4Cl- + CI- + 6H* + 10;
5IC1 + 8H,0 = 2I,| + 5HCI + HIO,

931. KCIO + Na,S0,8 — Na,S0, + S| + KCl

THOCYNb(AT HATPUA

1|ClO- + H,0 + 26 —> CI- + 20H-
1|80,8% + 20H- - 26 —> S + 502~ + H,0

CIO- + H,0 + S0,S%" + 20H- —>

K* 2Nat
— Cl~ + 20H" + S + 80§~ + H,0
K* 2Na*

KCIO + Na,S0,S = KCl + S| + Na,S0,

237



932. NaClO + NaCN + H,0 —> NaHCO, + NaCl + N,
nUaHug HATPUH
5| ClO~ + H,0 + 26 —> Cl~ + 20H-
1| 2CN- + 6H,0 - 106 —> 2HCO; + 10H* + N,
5CI0~ +11H,0 + 2CN- —>
H,0
5Nat 2Na*
— 100H- + 10H* + 2HCO; + N, + 5CI-
10H,0

2Na* 5Na* .
5NaClO + H,0 + 2NaCN = 2NaHCO; + N,1 + 5NaCl

933. NaClO + Ni(OH), —> NaCl + NiO(OH) + H,0
THIOXJIOPHUT HATPUSA

1{ClO~ + H,0 + 26 —> Cl- + 20H-

2| Ni(OH), + OH- - 16 — NiO(OH) + H,0
CIO~ + H,0 + 2Ni(OH), + 20H- —>
Nat '
~— CI- + 20H" + 2NiO(OH) + 2H,0

H,0

Na* .
NaClO + 2Ni(OH), = NaCl + 2NiO(OH) + H,0

934. Ca(ClO), + Hy,Oy(konn.) — O, + H,0 + CaCl,
THOOXJIOPHT KaabllAA
1| 2ClO™ + 2H,0 + 4é — 2C1~ + 40H~
2H,0, + 2C10™ + 2H,0 — 20, + 4H* + 40H" + 2CI~
4H,0
2H,0
Ca?t Ca?*
2H,0,(xosn.) + Ca(Cl0), = 20,1 + 2H,0 + CaCly

935. Ca(ClO), + NaBr + HyO —> CaCl, + NaOH + Br,

2ClO™ + 2H,0 + 4¢ —> 2Cl~ + 40H~
2 2Br~ — 2¢ — Br,

2Cl0™ + 2H,0 + 4Br- — 2Cl~ + 4OH" + 2Br,
Ca2t 4Nat Ca2t* 4Na*
Ca(Cl0), + 2H,0 + 4NaBr — CaCl, + 4NaOH + 2Br,
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936. Ca(Cl0), + SO, + H,0 —> CaS0, + HCI + H,S0,
1 l 2C10™ + 4H* + 4é —> 2Cl~ + 2H,0

2|80, + 2H,0 — 26 —> SO%~ + 4H*
2C10- + 4H + 2S0, + 4H,0 —> 2CL- + 8H* + 280} + 2H,0
2H,0 4HY
Ca2+ Ca2+

Ca(Cl0), + 280, + 2H,0 = 2HCI + CaSO, + H,S0,
937. NaBrO, + NH, —> N,1 + NaBr + H,0
1| BrO; + 3H,0 + 66 —> Br~ + 60H-
BrOj; + 3H,0 + 2NH; —> Br™ + N, + 60H" + 6H"
B —— \_'V—__—l
6H,0
3H,0

Na*  Na*
NaBrO, + 2NH; = NaBr + N,1 + 3H,0
938. NaBrO + Fe(OH), — NaBr + FeO(OH) + H,0
BrO~ + H,0 + 2¢ — Br~ + 20H"
2 | Fe(OH), + OH™ - 1¢ — FeO(OH) + H,0
BrO~ + I-_IL_O + 2Fe(OH), + 20H- —
Na*
— Br~ + 20H~ + 2FeO(OH) + 2H,0
H,0

-

Na*
NaBrO + 2Fe(OH), = NaBr + 2FeO(OH) + H,0

CoepuHeHus aszota n pochopa
(cpepa HenTpanbHan)
939. NO+ NO, + H,0 —> HNO,
1|NO + H,0 - 16 —> NO; + 2H*
1|NO, + 16 —> NO;
NO + NO, + H,0 —> 2NO; + 2H*
NO + NO, + H,0 = 2HNO,
940. Ca(NO,), + (NH,),S0, — N,! + CaS0O, + H,0
1 l 2NO; + 8H* + 66 —> N, + 4H,0

1| 2NHj - 66 —> N, + 8H*
2NO; + 8H + 2NH] — 2N, + 4H,0 + 8H*
CaZ+ S03- CaZ* + 802"
Ca(NO,), + (NH,),S0, = 2N,1 + 4H,0 + CaSO,
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941. KNO, + Br, + H,0 —> KNO; + HBr
1{NO; + H,0 — 26 —> NO; + 2H*
1|Br, + 26 — 2Br~
NO; + H,0 + Br, — NO3 + 2H* + 2Br-
K* K*
KNO, + H,0 + Br, = KNO, + 2HBr

942. KNO, + Mg + H,0 —> NH,0H + KOH + Mg(OH), |
1 l NOj3 + 5H,0 + 6¢ — NHj + 80H-

3| Mg + 20H- - 26 —> Mg(OH),
NOj; + 5H,0 + 3Mg + 60H- —> NHj + 80H- + 3Mg(OH),
20H-
K+ K+

KNO, + 5H,0 + 3Mg = NH,OH + KOH + 3Mg(OH),|

943. KNO, + Mg + H,0 —> N,H, + KOH + Mg(OH),|

1 ENO; +10H,0 + 14¢ —> N,H, + 160H"
7| Mg + 20H" — 2¢ —> Mg(0OH),
2NOj + 10H,0 + Mg + 140H-— N,H, + 160H" + TMg(OH),
20H-
2K+ . 2K*
2KNO, + 10H,0 + 7Mg = N,H, + 2KOH + 7Mg(OH),|

944. KNO, + Mg + H,0 —> NH,{ + KOH + Mg(OH),|
1 ‘ NO; + 6H,0 + 8¢ —> NH; + 90H-

4| Mg + 20H- — 26 —> Mg(OH),
NOj + 6H,0 + 4Mg + 80H —> NH, + 90H + 4Mg(OH),
OH-
K+ ' K+

KNO; + 6H,0 + 4Mg = NH,;t + KOH + 4Mg(OH),|

945. Cu(NOy), + KI— Cul| +I,| + KNO,
2(Cu?*+I+ 16— Cul
121" -26—1,
2Cu?* +2I" + 2I" — 2Cul + I,
4NO; 2K+ 2K* 4K+ + 4NO;
Cu(NO,), + 4KI = 2Cul| + L,| + 4KNO,
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946.

947,

948.

12

-

1

AgNO, + AsH, + H,0 — Ag| + As,0, + HNO,

Agt+16— Ag
2AsH, + 3H,0 — 126 —> As,0, + 12H*

2AsH, + 12Ag* + 3H,0 — 12Ag + As,0, + 12H*
12NO; 12NO;
2AsH, + 12AgNO, + 3H,0 = 12Ag| + As,0, + 12HNO,

NH; - H,O(uaceim.) + KMnO, —

— MnO,| + N,! + KOH + H,0
2(NH;+H,0) + 60H™ ~ 66 —> N, + 8H,,0
MnOj + 2H,0 + 3¢ —> MnO, + 40H"

2(NH; - H,0) + 60H" + 2MnO; + 4H,0 —>
2K*
— N, + 8H,0 + 2MnO, + 80H"_
4H,0 20H"
2K+
2NH, - H,O(nacemr.) + 2KMnOQ, =
=N, + 4H,0 + 2MnO,| + 2KOH

PH, + AgNO, + H,0 —> Ag| + H;PO, + HNO,
PH, + 4H,0 — 8¢ — H,PO, + 8H*
Agt+le—> Ag

PH, + 4H,0 + 8Ag* — 8Ag + H,PO, + 8H"
8NO; 8NO;
PH, + 4H,0 + 8AgNO, = 8Ag| + H,PO, + 8HNO,

PBr; + Cl, + HyO —> H3PO, + Br, + HCl

2PBr, + 8H,0 — 106 —> 2P0}~ + 3Br, + 16H*
Cl, + 26 —> 2CI-

2PBr, + 8H,0 + 5Cl, — 2P0}~ + 16H* + 10Cl- + 3Br,
2PBr, + 8H,0 + 5Cl, = 2H,PO, + 10HCI + 3Br,

P,0, + AgNO, + H,0 —> H,PO, + HNO, + Ag|
P,0, + 5H,0 — 4¢ —> 2H,PO, + 4H*
Agt+1é—> Ag

P,0, + 5H,0 + 4Ag* — 2H,PO, + 4H* + 4Ag
4NO; 4NO;
P,0, + 5H,0 + 4AgNO, = 2H,PO, + 4HNO, + 4Ag|
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CoeauHeHus cepbi (cpepa HerUTpanbHas)
951. SO, + Se0, + H,0 —> Se| + H,S0,
1|Se0, + 4H* + 46 —> Se + 2H,0
2|80, + 2H,0 - 26 —> S0~ + 4H*
SeO, + 4H" + 280, + 4H,0 — Se + 2H,0 + 2805~ + 8H*
2H,0 4H*
Se0, + 280, + 2H,0 = Se| + 2H,S0,
952. SO, + Cl, + H,0 — H,S0, + HCI
SO, + 2H,0 — 26 —> S0%~ + 4H*
Cl, + 26 — 2CI~
SO, + Cl, + 2H,0 —> S0% + 4H* + 2C1
SO, + Cl, + 2H,0 = H,S0, + 2HCl
953. SO, +KMnO, + H,0 —> MnO,| + H,S0, + K,SO,
SO, + 2H,0 - 2¢ —> S0%~ + 4H*
MnOj + 4H* + 3¢ —> MnO, + 2H,0
380, + 6H,0 + 2MnOj + 8H* —>
2H,0

ST

N

2K*
— 380%" + 12H' + 2MnO, + 4H,0
4H* S
2K*
380, + 2H,0 + 2KMnO, = K,SO, + 2H,S0, + 2MnO,|
954. SO, + KMnO, + H,0 —> MnSO, + H,S0, + K,S0,
SO, + 2H,0 — 26 —> S0%™ + 4H*
2 | MnOj + 8H* + 56 — Mn2* + 4H,0
580, + 10H,0 + 2MnO; + 16H' —>
2H,0

[

2K+
— 580%™ + 20H' + 2Mn2* + 8H,0
4H*
2K+
580, + 2H,0 + 2KMnO, = K,80, + 2H,S0, + 2MnS0,
955. H,S + K,Cr,0; + H,0 —> S| + KOH + Cr(0H),|

3| H,S - 26 — S + 2H*
1| Cr,0% + TH,0 + 6¢ —> 2Cr(OH),; + 80H"~

3H,S + Cr,0% + TH,0 —> 3S + 80H" + 6H* + 2Cr(OH),

H,0 20H™ + 6H,0
2K* 2K+
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3H,S + K,Cr,0; + H,0 = 3S| + 2KOH + 2Cr(OH),|

956. H,S(macerm.) + KMnO, —> MnO,| + S| + H,0 + KOH
H,S - 26 —> S+ 2H*
MnOj + 2H,0 + 3¢ —> MnO, + 40H~
3H,S + 2MnO; + 4H,0 — 3S + 6H* + 80H™ + 2MnO,
44,0
6H,0 + 20H"
2H,0
2K+ 2K+
8H,S(nackim.) + 2KMnO, = 8S| + 2H,0 + 2KOH + 2MnO,|

(L IVV]

957. H,S + H,0 + K,8,04(0,) — H,S0, + K,S0,

H,S + 4H,0 - 86 —> S0%~ + 10H*

8,04(0,)%" + 2é —> 280%-

H,S + 4H,0 + 48,04(0,)2” — SO%" + 8S0% + 10H*
8K* 8K+

H,S + 4H,0 + 4K,8,04(0,) = 4K,S0, + 5H,S0,

Wy

958. H,S + K,FeO, — S| + FeO(OH) + KOH

H,S - 26 —> S + 2H*

FeO? + 3H,0 + 3¢ — FeO(OH) + 50H~

3H,S + 2Fe03 + 6H,0 —> 3S + 6H* + 100H" + 2FeO(OH)

6H,0 + 40H-
4K+ 4K+
3H,S + 2K,Fe0, = 38| + 4KOH + 2FeO(OH)

B W

959. H,S + K,Cr0O, + H,0 — S| + KOH + Cr(OH),
3| H,S - 26 —> S + 2H* '
2| Cr0O% + 4H,0 + 3¢ — Cr(OH), + 50H"
3H,S + 2Cr0% + 8H,0 — 3S + 6H* + 100H + 2Cr(OH),

2H,0 6H,0 + 40H-
4K* 4K+
3H,S + 2K,Cr0, + 2H,0 = 38| + 4KOH + 2Cr(OH),|

960. H,S + Cl, + H,0 —> H,S0, + HCl
1| H,S + 4H,0 — 8¢ —> S0~ + 10H*
4| Cl, +2¢ —> 2C1-

H,S + 4H,0 + 4Cl, — SO% + 10H* + 8Cl~
H,S + 4H,0 + 4Cl, = H,S0, + 8HC]
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961.

Na,S(pas6.) + FeClg(pas6.) —> FeS| + S| + NaCl + FeCl2
28% + Fe?* — 26 —> S + FeS
Fe3* + 1& — Fe2*

962.

N

257 + Fe?* + 2Fe — § + 2Fe?" + FeS

Fe2+
4Nat 6Cl1- 2Cl1- 4Na™ + 4Cl-
2NaZS(pa36 ) + 2FeCly(pas6.) = S| + FeCl, + FeS| + 4NaCl

§2- + 80H™ - 8¢ —>» 807%™ + 4H,0
H,0, + 26 —> 20H-

963.

[y

'S~ + 80H- + 4H,0, —> S0%- + 80H™ + 4H,0

2Na* 2Na+

Na,S + 4H,0,(xonm.) = Na,S0, + 4H,0

Na,S + FeCl, + H,0 — Na,S0, + FeCl, + HCI
S$2- + 4H,0 — 86 —> SO%- + 8H*

Fe3* + 16 — Fe2t

964.

: 3N

$2- + 4H,0 + 8Fed* — S0%~ + 8Fe?+ 4 8H*
2Nat 24Cl- 2Na* 16Cl~ 8Cl-
Na,S + 4H,0 + 8FeCl, = Na,SO, + 8FeCl, + 8HCl

Na,S + Ca(Cl0), + H,0 —> 8| + CaCl, + NaOH
§2-- 26— 8 "
2C10™ + 2H,0 + 4¢ — 2C1- + 40H"

965.

[SU

282- + 2C10~ + 2H,0 — 28 + 2C1~ + 40H"
4Nat CaZt Ca2* 4Na*
2Na,S + Ca(ClO), + 2H,0 = 28| + CaCl, + 4NaOH

Na,S + Na,CrO, + H,0 —> Cr(OH),| + NaOH + S|
CrO% + 4H,0 + 3¢ — Cr(OH), + 50H~
S - 26 —>S

966.

N W

2CrO%~ + 382" + 8H,0 — 2Cr(OH), + 100H" + 38
4Na* 6Nat 10Nat
2Na,CrO, + 3Na,S + 8H,0 = 2Cr(OH),| + 10NaOH + 38|

Na,S + Na,CrO, + H,0 — Nay4[Cr(OH),] + NaOH + S|
§2- -2 —>S.
CrO% + 4H,0 + 3¢ — [Cr(OH)4]*~ + 20H"
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382" + 2CrO%~ + 8H,0 — 2[Cr(OH)¢]*~ + 40H + 38
6Na* 4Na*t 6Na* 4Nat
3Na,S + 2Na,CrO, + 8H,0 = 2Nag[Cr(OH)4] + 4NaOH + 38|



967.

1
2

968.

969.

970,

971.

o

o

[\

Lzsz— + 60H - 8¢ — S0,82" + 3H,0

0, + 2H,0 + 4¢ —> 40H"

28%- + 60H- + 20, + 4H,0 —> S0,S%~ + 80H- + 3H,0

H,0 20H-
4Na* 2Na*  2Na*
2Na,S + 20, + H,0 = Na,S0,S + 2NaOH

NaHS + NO, + H,0 —> HNO, + S| + NaNO,
NO, + 16 —> NO;
HS™ - 26 —> S+ H*

NO, + H,0 — 16 —> NO; + 2H* }39

3NO, + HS™ + NO, + H,0 —> 3NO; + H* + 2H* + 8 + NO;

Na*
4NO, + NaHS + H,0 = 3HNO, + S| + NaNO,

NaHS + NO, + H,0 —> NaHSO0, + HNO, + HNO,
HS™ + 4H,0 - 8¢ —> HSO; + 8H*
NO, + H,0 - 1 —> NOj + 2H*
NO, + 1¢ —> NO;

.

HS- + 4H,0 + H,0 + NO, + 9NO, —>
Na*
—> HSO; + 10H* + NO3 + 9NO;,
Na*
NaHS + 5H,0 + 10NO, = NaHSO, + HNO,; + 9HNO,

K,S + KMnO, + H,0 —> S| + MnO,| + KOH

Lsz— -26—S

MnOj + 2H,0 + 3¢ —> MnO, + 40H-

382~ + 2MnOj + 4H,0 — 8S + 2MnO, + 80H-
6K+ 2K+ 8K+
3K,S + 2KMnO, + 4H,0 = 38| + 2MnO,| + 8KOH

PbS + H,0, — PbSO, | + H,0

PbS + 4H,0 — 8¢ —> PbSO, + 8H*
H,0, + 2¢ —> 20H"

PbS + 4H,0 + 4H,0, —> PbSO, + 8H* + 80H"
—_— N

8H,0
4H,0
PbS(t) + 4H,0, = PbSO,| + 4H,0

Nat
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972.

973.

975.

246

NH,HS + K,Cr0, + H,0 —
—> 8| + Cr(OH);| + NH, - H,0 + KOH

3|HS - 26 —> S+ HY

2| CrO%- + 4H,0 + 3¢ — Cr(OH); + 50H"
3HS™ + 2Cr0O3- + 8H,0 — 38 + 2Cr(OH); + 100H- + 3H*

5H,0 TOH~ + 3H,0

3NH; 4K* . 4K+  3NHj
3NH,HS + 2K,Cr0, + 5H,0 =
= 38| + 2Cr(OH),| + 3NH, - H,0 + 4KOH
K,SO, + I, + H,0 — K,S0, + HI

1|80% + H,0 - 2¢ —> S0% + 2H*
I, + 26 — 21~

S0%~ + H,0 + I, —> S0%™ + 2H* + 21~
2K* 2K~

K,S0, + H,0 + I, = K,S0, + 2HI

Na,S0, + K,Cr,0, + H,0 —> Na,S0, + Cr(OH)3l + KOH
3|80% + 20H™ - 26 —> 807 + H,0

Cr202‘ + TH,0 + 6 —> 2Cr(OH)3 + 80H"
380%- + 60H" + Cr,0%" + TH,0 —>

4H,0
6Nat 2K+
— 380%" + 3H,0 + 2Cr(OH); + 80H~
20H-
6Na™* 2K*

3Na,S0, + K,Cr,0, + 4H,0 = 3Na,S0, + 2Cr(OH),| + 2KOH

Na,S0;, + KMnO, + H,0 —> Na,80, + MnO,| + KOH
1-ii sapuanm ogopmaenus OUB.

3|S02- + 20H- - 26 —> 802~ + H,0
2 | MnOj + 2H,0 + 3¢ —> MnO, + 40H-

3502 + 60H- + 2MnO; + 4H,0 —>

H,0
6Na™* 2K*
— 380%™ + 3H,0 + 2MnO, + 80H"
20H-
6Na* 2K*

3Na,S0, + 2KMnO, + H,0 = 3Na,SO, + 2Mn0,| + 2KOH



976.

977.

978.

2-it sapuanm ogopmaenus SUB.
3| 802" + H,0 - 26 —> S0%" + 2H*
2| MnOj + 2H,0 + 3¢ —> MnO, + 40H~

3S0% + 3H,0 + 4H,0 + 2MnO; —>

7H20
H,0
6Na* 2K+
E— 3802‘ + 6H"* + 80H” + 2MnO,
9" T oL
6H,0 + 20H-
6Na* 2K*

3Na,S0; + HyO + 2KMnO, = 3Na,SO, + 2KOH + 2MnO,|

‘NayS0, + Cl, + H,0 — Na,S0, + HCl
1 ' SOZ™ + H,0 - 26 —> S0~ + 2H*
Cl, + 26 — 2Cl-
S0% + H,0 +Cl,—>» 803 + 2H* + 2Cl~
2Na* 2Na*
Na,S0, + H,0 + Cl, = Na,S0, + 2HCl
Na,S0, + KMnO, + H,80, —>
—> Na,S0, + MnO,| + K,S0, + H,0
3 ‘ S0%™ + H,0 - 2¢ —> SO%™ + 2H*
MnOj; + 4H* + 3¢ — MnO, + 2H,0
3S0%" + 3H,0 + 2MnOj; + 8H' —>
- 2H*
6Na* 2K+ S0z~
— 8S0% + 6H' + 2MnO, + 4H,0
H,0
6Na* 2K* + 802~
3Na,S0, + 2KMnO, + H,S0, =
= 3Na,S0, + 2MnO,} + H,0 + K,S0,
K,SO, + K,CrO, + H,0 —> K,S0, + Cr(OH),| + KOH
SO% + 20H™ - 26 —> S0% + H,0
CrO% + 4H,0 + 3¢ — Cr(OH), + 50H"
8S0%~ + 60H- + 2Cr0%~ + 8H,0 —>
5H,0

N

6K 4K "
—> 380%" + 3H,0 + 2Cr(OH), + 100H"
40H"
6K* 4K+
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3K,S0; + 2K,Cr0, + 5H,0 = 3K,S0, + 2Cr(OH),| + 4KOH

979. NaHSO, + Cl, + H,0 —> Na,S0, + HCl + H,S0,

1| 2HSO; + 2H,0 — 4¢ —> 2802~ + 6H*
2| Cl, + 26 —> 2Cl~
2HSOj; + 2H,0 + 2Cl, — 2805~ + 6H* + 4Cl-

2Nat ‘ 2Na*
2NaHSO; + 2H,0 + 2Cl, = Na,SO, + 4HCIl + H,S0,

980. FeSO,(xomim.) + CuSO, —> Fey(S0,); + Cul
2| Fe2* — 16 —> Fed*
1! Cu?*+26—>Cu
2Fe?t + Cu2t — 2Fe3* + Cu
280%~ 80% 380%
2FeS0O, + CuS0, = Fe,(SO,); + Cul

981. FeSO, + O, + H,0 —> (FeOH)SO,]
4| Fe?* + 803~ + OH™ - 1é — (FeOH)SO,
1|0, + 2H,0 + 4 —> 40H"
4Fe’t + 480% + 40H" + O, + 2H,0 —> 4(FeOH)SO, + 40H"
4FeSO, + O, + 2H,0 = 4(FeOH)SO,|

982. MnSO, + KMnO, + H,0 —> MnO,| + H,80, + K,SO,
3 {an‘“ + 2H,0 - 2¢ —> MnO, + 4H*

2| MnOjy + 4H* + 3¢ —> MnO, + 2H,0
3Mn?* + 6H,0 + 2MnOj + 8H* —> 5MnO, + 12H" + 4H,0
2H,0 4H*
3803~ 2K+ 2803%-
2K+ + 80%-

3MnSO, + 2H,0 + 2KMnO, = 5MnO,| + 2H,S0, + K,SO,

983. CuSO, + KI— Cul + L] + K,SO,
2| Cu2t+1I + 1e —> Cul
1|21 - 26 —>1,
2Cu?t + 21~ + 2I- — 2Cul + I, :
ZSOE‘ 4Kt 4K+ + ZSOZ‘
2CuSO0, + 4KI = 2Cul| + I + 2K,SO,
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984. Ce(SOy), + HyOp —> Cey(S0y)4 + O,1 + HyS0,
1| 2Cett + 26 — 2Ce3*
1| H,0, - 26 — 0, + 2H*
2Ce** + H,0, — 2Ce?®* + 0, + 2H"*
450% 380% S0%
2Ce(S0,), + Hy0, = Cey(SO )3 + 0,1 + HySO,
985. U(SO,), + 0, + H,0 —> (U0,)SO, + H,S0,
2| U% + 2H,0 - 2¢ —> UO3*" + 4H"
1|0, + 4H* + 4¢ —> 2H,,0
2U% +4H,0 + 0, + 4H" —> 2U0%" + 8H* + 2H,0
2H,0 4H*
4503~ 280% 280%
2U(80,), + 2H,0 + 0, = 2(U0,)SO, + 2H,S0,
986. Na,SO4S + SeO, + H,0 — Se + Na,S,04, + NaOH
1|8Se0, + 2H,0 + 4¢ —> Se + 40H"
2| 280,8% ~ 26 —> 8,03
Se0, + 480,52~ + 2H,0 — Se + 28,02~ + 40H"
8Nat 4Na* 4Nat
SeO, + 4Na,S0,4S + 2H,0 = Se + 2Na,S,04 + 4NaOH
987. Na,S04S + I, —> Na,S5,04 + Nal
1| 280,8% ~ 2¢ —> $,0%~
1|1, + 26— 21
280,82 +1,—>»8,0% + 2I"
4Nat 2Nat 2Na*
2Na,S0,S + I, = Na,S,04 + 2Nal
988. Na,S0,S + Cl, + H,0 — H,S0, + NaCl + HCl
1{8048% + 5H,0 — 8¢ — 2505 + 10H*
4| Cl, + 2é — 2Cl~ '
S0,82- + 5H,0 + 4Cl, — 280%" + 10H* + 8Cl~
2Nat 2Nat
Na,S04S + 5H,0 + 4Cl, = 2H,S0, + 6HCl + 2NaCl
989. K,S058 + Ky[Fe(CN)g] —> K,8,04 + K [Fe(CN)g]
1| 280,82 - 26 — 8,0%"
2| [Fe(CN)G]3~ + 1& — [Fe(CN) 4
2S0,8% + 2[Fe(CN)¢]>~ —> 8,0%™ + 2[Fe(CN)g]*~
4K+ 6K™* 2K+  8K*
2K,S0,48S + 2K4[Fe(CN)g] = K,8,04 + 2K ([Fe(CN)g]
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990.

991.

992,

993.

994.

995.

250

© H,8,04(0,) + H,0 —> H,80, + H,0,

f—t

S,04(0,)% + 2 —> 2S0%
2H,0 - 2¢ — H,,0, + 2H*

S,04(0,)2~ + 2H,0 — 2802~ + 2H* + H,0,

2H+ 2H*

H,S,04(0,) + 2H,0 = 2H,S0, + H,0,

K,S,04(0,) + Cry(80,); + H,0 — K,Cr;0, + K,S0, + H,S0,
S,04(0,)2" + 2 —> 2803

2Cr3+ + TH,0 ~ 6¢ —> Cr,0%~ + 14H*

3S,04(0,)% + 2Cr3* + TH,0 —> 6802~ + 14H* + Cr,0%
6K+ 3802 S0z 2K+

4K+ + 2503
8K,S,04(0,) + Cry(SO,); + TH,0 =
= TH,S0, + K,Cr,0, + 2K,S0,

K,S,04(0,) + H,0 7225 K, S0, + H,S0, + 0,1

S,04(0,)* + 26 —> 280%"
S,04(0,)2" + 2H,0 — 26 — O, + 2803 + 4H*

25,04(0,)%" + 2H,0 —> 4802~ + 4H* + O,

4K+ 4K+

2K,S,04(0,) + 2H,0 = 2K,S0, + 2H,S0, + 0,1
K,S,04(0,) + K,80,8 + H,0 — K,S0, + H,S0,
S;04(0,)% + 26 — 280%-

SO,S2- + 5H,0 — 86 — 2802~ + 10H*

48,04(0,)?" + S,02~ + 5H,0 —> 10802~ + 10H*
8K+ 2K* 10K*
4K,8,04(0,) + K,80,S + 5H,0 = 5K,80, + 5H,S0,
K,S8,04(0,) + K;80, + H,0 —> K,S0, + H,S0,
S;04(0,)2 + 26 —> 280"

SO% + H,0 — 26 —> SO~ + 2H*

8,04(0,)2~ + S0Z~ + H,0 —> 2802~ + S02- + 2H*
2K* 2K* 4K*

K,S,04(0,) + K,80, + H,0 = 2K,S0, + H,S0,
K,S,04(0,)(xonx.) + K,MnO, —> KMnO, + K,SO,
8,04(0,)2 + 26 —> 2803

MnO3%~ - 1é —> MnO;

S,04(0,) + 2MnO3~ —> 2802~ + 2MnO;
2K+ 4K+ 4K+  2K*
K,S,04(0,)(x0rx.) + 2K;MnO, = 2K,80, + 2KMnO, -



996.

997.

K,8,04(0,) + Pb(NOy), + H,0 —> Pb0,| + H,S0, + KNO,

8,04(0,)% + 26 — 2805
Pb2+ + 2H,0 - 26 —> PbO, + 4H*

S,04(0,)> + Pb2* + 2H,0 —> 2802 + 4H* + PbO,

2K+ 2NO; 2K* + 2NO;
K,S,04(0,) + Ph(NOy), + 2H,0 =

= 2H,S0, + Pb0,| + 2KNO,

(NH,),8,04(0,) + MnSO, + H,0 —>
—> MnO,) + (NH,),S0, + H,S0,

Mn2* + 2H,0 - 2¢ —> MnO,, + 4H*

S,04(0,)%" + Mn2* + 2H,0 — 2802~ + 4H* + MnO,

2NHj S0% 2NHj + SO3
(NH,),S,04(0,) + MnSO, + 2H,0 =

= 2H,S0, + MnO,| + (NH,),SO,

CoeguMHeHNs MapraHua (cpeaa HeMTpanbHan)

998.

999.

KMnO, + H,0, —> 0, + H,0 + KOH + MnO,|

3| H,0, - 26 —> 0, + 2H*
2| MnOj + 2H,0 + 3¢ — MnO, + 40H~

3H,0, + 2MnO; + 4H,0 — 30, + 6H* + 80H" + 2MnO,
— R
6H,0 + 20H"
2H,0
2K+ 2K+
3H,0, + 2KMnO, = 30,1 + 2H,0 + 2KOH + 2MnO,|
KMnO, + KHSO, — K,S0, + KHSO, + MnO,| + H,0

MnOj + 2H,0 + 3¢ —> MnO, + 40H"
3HSO; + 3H,0 - 6¢ — 2803 + HSO; + 8H*

2MnO; + 3HSO; + 4H,0 + 3H,0 —>

TH,0
2K*  3K* |
~— 2MnO, + 80H" + 8H* + 2802~ + HSO;
80H" + 8H
8H,0
H,0
4K+  K*

2KMnO, + 3KHSO, = 2K,S0, + KHSO, + 2Mn0,| + H,0
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1000.

K,MnO, + CO, + H,0 —> MnO,| + KMnO, + KHCO,
MnO} - 26 —> MnO; '
MnO3%~ + 4H* + 26 —> MnO, + 2H,0

1001.

no

3MnO?% + 4H* — 2MnOj + MnO, + 2H,0

6K* 4HCO; 2K* 4K* + 4HCO;
3K,MnO, + 4CO, + 4H,0 =

= 2KMnO, + MnO,| + 2H,0 + 4KHCO,

3K,MnO, + 4CO, + 2H,0 = MnO,| + 2KMnO, + 4KHCO,

pasbaBienue

K,MnO/(xonu.) + HO ——> KMnO, + MnO,| + KOH
MnO?%" -~ 1 —> MnOj
MnO%~ + 2H,0 + 2¢ —> MnO, + 40H"~

1002.

[y

3MnOZ~ + 2H,0 —> 2MnOj + MnO, + 40H-
6K+ 2K+ 4K+
3K,MnO, + 2H,0 = 2KMnO, + MnO,| + 4KOH

NazMnO, + H,O —> MnO,| + Na,MnO, + NaOH
MnO3j~ ~ 16 —> MnO%~
MnOj§~ + 2H,0 + 1 —> MnO, + 40H"~

2MnO}~ + 2H,0 — 2MnO% + MnO, + 40H"
6Na* 2Na* 4Na™*
2NazMnO, + 2H,0 = Na,MnO, + MnO,| + 4NaOH

CoeanHeHns xenesa (cpepa HelWTpanbHasn)

1003.

1
2

K,FeO, + H,0 —> FeO(OH)| + K,FeO, + KOH
FeO3~ + 3H,0 + 26 — FeO(OH) + 50H~
FeO} — 1& —> Fe03~

1004.

[V

3Fe03- + 3H,0 —> FeO(OH) + 50H- + 2Fe02"
9K+ 5K+ 4K+
3K,Fe0, + 3H,0 = FeO(OH)| + 5KOH + 2K,Fe0,

K,Fe0, + H,0 —> FeO(OH)| + KOH + 0,1
FeO?% + 8H,0 + 3¢ —> FeO(OH) + 50H-
2H,0 - 4¢ —> 4H* + 0,

252

4Fe02- +12H,0 + 6H,0 —>

8K+ ,
— 4FeO(OH) + 200H- + 12H* + 30,
12H,0 + 80H"
8K+

4K,FeO, + 6H,0 = 4FeO(OH)| + 8KOH + 30,1



1005.

K,FeO, + NH;  H;,0 — FeO(OH)| + N,1 + H,0 + KOH

deppar Kanusa

2| FeO} + 3H,0 + 3¢ — FeO(OH) + 50H-
1| 2NH, - H,0 + 60H- — 6¢ —> N, + 8H,0

2Fe0? + 6H,0 + 2NH,0H + 60H- —>

4K+

—> 2FeO(0H) + 100H- + N, + 8H,0
40H- 2H,0
4K+

2K,Fe0, + 2NH, - H,0 = 2FeO(OH)| + 4KOH + N, + 2H,0

Fuapokcuabl XXenesa, mapraHua, Hukens,
kobGanbTa N Xxpoma (cpena HenTpanbHas)

1006.

1007.

1008.

Fe(OH), + KMnO, —> MnO,| + FeO(OH)| + KOH + H,0

3 | Fe(OH), + OH~ — 16 —> FeO(OH) + H,0

1 | MnO; + 2H,0 + 3¢ —> MnO, + 40H"

3Fe(OH), + 30H~ + MnOj + 2H,0 —>

K+
—> 3FeO(OH) + MnO, + 40H" + 3H,0
OH- H,0
K+

3Fe(OH), + KMnO, = 3FeO(OH)| + MnO,| + KOH + H,0

Fe(OH), + 0, — FeO(OH) + H,0

4| Fe(OH), + OH- - 16 —> FeO(OH) + H,0

1|0, + 2H,0 + 46 —> 40H-
4Fe(OH), + 40H- + 0, + 2H,0 —>
— 4FeO(OH) + 40H- + 4H,0
2H,0
4Fe(OH), + O, = 4FeO(OH) + 2H,0

Fe(OH), + H,0, — FeO(OH)| + H,0
MeTaruApPOKCH]
sxesesa (IIT)

2| Fe(OH), + OH- - 1 — FeO(OH) + H,0

1| H,0, + 26 —> 20H-

2Fe(OH), + 20H- + H,0, —> 2Fe0(0H) + 2H,0 + 20H"
2Fe(OH), + H,0, = 2FeO(OH)| + 2H,0
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1009.

1010.

1012.

1013.

254

Fe(OH), + O —> FeO(OH)| + 0,1 + H,0

Fe(OH), + OH™ - 1 — FeO(OH) + H,0
O3+ Hy0 +2¢6 —> 0, + H,0 + 20H-

2Fe(OH), + 20H” + 0, + H,0 —
— 2FeO(0H) + O, + 20H" + 2H,0

H,0
2Fe(OH), + O, = 2FeO(OH)| + 0,1 + H,0

Mn(OH), + H,0,(xomm.) —> MnO, | + H,0

Mn(OH), + 20H" - 26 —> MnO, + 2H,0
H,0, + 26 —> 20H"

Mn(OH), + 20H" + H,0, —> MnO, + 2H,0 + 20H"
Mn(OH), + H,0,(koxu.) = MnO,| + 2H,0
Mn(OH), + 0, —> MnO(OH)| + H,0

Mn(OH), + OH- ~ 16 — MnO(OH) + H,0
0, + 2H,0 + 46 —> 40H-

4Mn(OH), + 40H + 0, + 2H,0 —>
— 4MnO(OH) + 4H,0 + 40H"

2H,0
4Mn(OH), + O, = 4MnO(OH)| + 2H,0

Ni(OH), + Ca(C10), — NiO(OH)| + CaCl, + H,0

Ni(OH), — 1é —> NiO(OH) + H*
2C10~ + 2H,0 — 4¢ —> 2Cl~ + 40H"

4Ni(OH), + 2C10™ + 2H,0 —>

Ca2+
— 4NiO(OH) + 2Cl- + 4H* + 40H"
4H" + 40H"
4H,0
Ca2* 2H,0

4Ni(OH), + Ca(ClO), = 4NiO(OH) + CaCl, + 2H,0

Ni(OH), + Br, — NiO(OH) + NiBr, + H,0

Ni(OH), — 1é — NiO(OH) + H*
Br, + 2¢ —> 2Br-

2Ni(OH), + Br, — 2NiO(OH) + 2H* + 2Br~
Ni(OH), _ - 20H- Ni2+
8Ni(OH), + Br, = 2NiO(OH) + 2H,0 + NiBr,



1014. Co(OH),| + 0, —> CoO(OH)| + H,0
4| Co(OH), + OH~ — 16 — CoO(OH) + H,0
1|0, +2H,0+ 46 —>40H"
4Co(OH), + 40H- + 0, + 2H,0 —>
—> 4CoO(OH) + 40H- + 4H,0
2H,0
4Co(OH),| + O, = 4CoO(OH)| + 2H,0
1015. Cr(OH), + O, + H,0 — Cr(OH)s|
4| Cr(OH), + OH-~ - 1 — Cr(OH),
1|0, + 2H,0 + 46 —> 40H-
4Cr(OH), + 40H- + O, + 2H,0 — 4Cr(OH), + 40H-
4Cr(OH), + O, + 2H,0 = 4Cr(OH)s|

KomnnekcHble coeanHeHns
1016. Pb + KOH + H,0 — K[Pb(OH),] + H,!
1| Pb + 30H™ — 26 — [Pb(OH),]
1|2H,0 + 26 —> 20H + H,
Pb + 30H- + 2H,0 —> [Pb(OH);]" + 20H" + H,
OH-
Kt Kt
Pb + KOH + 2H,0 = K[Pb(OH),] + H,!
1017. Zn + KNO, + KOH + H,0 —> NH,! + K,[Zn(OH),]
4|Zn + 40H - 2¢6 —> [Zn(OH),]*
NOj; + 6H,0 + 8¢ —> NH, + 90H"
4Zn + NO3 + 6H,0 + 160H- —>

7TOH-
K+ 7K+
—> 4[Zn(OH) >~ + NH,1 + 90H"

8K+
47Zn + KNO, + 6H,0 + TKOH = 4K,[Zn(OH),] + NH,!

1018. Zn + NaNO, + NaOH + H,0 — Nay[Zn(OH),] + NH,!

4|Zn + 40H- — 26 —> [Zn(OH), 2
1| NO3 + 6H,0 + 8¢ —> NH, + 90H"

4Zn + NOj + 6H,0 + 160H- —> 4[Zn(OH), >~ + NH, + 90H"
TOH-
. Na* TNa* 8Na*
4Zn + NaNO; + 6H,0 + TNaOH = 4Na,[Zn(OH),] + NH;!
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1019.

1020.

1021.

1022.

1023.

256

1
1

Zn + N,H, + KOH + H,0 — K,[Zn(0H),] + NH,!

Zn + 40H- - 2¢ — [Zn(OH),]*-
N,H, + 2H* + 26 —> 2NH,

—t

Zn + 40H- + 2H' + N,H, — [Zn(OH),]>" + 2NH,
SOl T el
20H" + 2H,0
2K* 2K+
Zn + 2KOH + 2H,0 + N,H, = K,[Zn(OH),] + 2NH,!
Zn + Na[Au(CN),] —> Na,[Zn(CN),] + Au|
Zn + 4CN- — 2¢ — [Zn(CN), >~
[Au(CN),]- + 1é —> Au + 2CN~

Zn + 4CN~ + 2[Au(CN),|- — [Zn(CN),J?~ + 2Au + 4CN~
2Na* 2Nat
Zn + 2Na[Au(CN),] = Na,[Zn(CN),] + 2Au|

Zn + KOH + H,0 — K, [Zn(0H),] + H,!

Zn + 40H- — 2¢ — [Zn(OH), >~
2H,0 + 26 —> H, + 20H"

[ ]

Zn + 40H- + 2H,0 —> [Zn(OH) )%, + H, + 20H"
20H~
2K+ 2K+
Zn + 2KOH + 2H,0 = K,[Zn(OH),] + H,}
Bi(OH), + Na[Sn(OH),] + NaOH — Bi| + Na,[Sn(OH),]

Bi(OH), + 3¢ —> Bi + 30H-
[Sn(OH),]" + 30H- — 26 —> [Sn(OH)g 12

2Bi(OH), + 3[Sn(OH),|” + 90H- —

30H-
3Na* 8Na'
—> 2Bi + 60H" + 3[Sn(OH)¢]%"

6Nat

2Bi(OH); + 3Na[Sn(OH);] + 3NaOH = 2Bi| + 3Na,[Sn(OH),]

Fe + NaOH(xon1,., rop.) + H,O —> Na,[Fe(OH),] + H,t

| Fe + 40H- — 26 — [Fe(OH), 1>~

2H,0 + 26 —> 20H" + H,

Fe + 40H +2H,0 —> [Fe(OH),J* + 20H" + H,
20H-
2Nat 2Nat

Fe + 2NaOH + 2H,0 = Na,[Fe(OH),] + H,!



1024. Al + NaOH(xoum.) + H,0 — Na[Al(OH),] + H,!
2 [ Al + 40H- - 3¢ — [Al(OH),]
3| 2H,0 + 2¢ —> 20H" + H,
2A1+80H" + 6H,0 — 2[AL(OH),I” + 60H" + 3H,
20H-

2Na* 2Na*
2Al1 + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,!

1025. Al + KNO, + KOH + H,0 —> NH, + K[Al(OH),]
8| Al + 40H- - 3¢ — [A1(OH), T
3| NOj + 6H,0 + 8¢ —> NH, + 90H"

8Al + 320H" + 3NO; + 18H,0 —
50H"
5K*  3K*
—> 8[AI(OH), |- + 3NH, + 270H"
8K* ,
8Al + 5KOH + 3KNO, + 18H,0 = 8K[A(OH),] + 3NH,1

1026. Al + KNO, + KOH + H,0 — K[AI(OH),] + NH, - H;0
8| Al + 40H- - 3¢ — [AI(OH), ]
3| NO; + 7H,0 + 82 —> NH, - H,0 + 90H"

8Al + 320H + 3NOj; + 21H,0 —>

50H"
5K* 8K+
—> 8[AI(OH),]" + 3NH, - H,0 + 270H"
8K+

8Al + 5KOH + 3KNO, + 21H,0 = 8K[Al(OH),] + 3NH, - H,0

1027*. Na,CrO, + H,0, + NaOH + H,0 —> Na,[Cr(OH)g] + 0,1
2| CrO%~ + 4H,0 + 32 —> [Cr(OH),]*~ + 20H"
3| H,0, + 20H- ~ 22 — 0, + 2H,0

2Cr0% + 8H,0 + 3H,0, + 60H" —

2H,0 20H"
4Na* _ 2Nat
—> 2[Cr(OH)]*- + 40H- + 30, + 6H,0
6Na*

2Na,Cr0, + 2H,0 + 3H,0, + 2NaOH = 2Na [Cr(OH),] + 30,1

I[Toacuenue. B npasoit wactTu 1-#i moaypeaknum B
cocTase [Cr(OH)6]3‘ comepKUTCA yike 6 aToMOB BoZopoja,
IIO3TOMY TPYAHO PACCUMTATH YMCJIO HOGABJIAEMBIX MOJEKY.JI
BOABI U TUAPOKCUL-NOHOB.
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Cnoco6 1 o@opmaenusa noaypearxyuu. Eciu BcroMm-
HHUTB, YTO C. 0. Xpoma B CrO%~ +6, a 8 [Cr(OH)¢]*~ +3, 1o pua
nepexozna Cr*® g Cr+3 B jeByI0 uacTh IOSYypeaKIUU CIELYET
nob6asuTs TPM 3nexTpona: CrO%~ + 3¢ —> [Cr(OH)gP~. dua
YPaBHMBAHUA 3apAAOB B MPABYIO YacTh cleayeT A0GaBUTH
20H", B neByo — 4H,0. /lasee ypaBHMBAIOTCA KHCJIOPOJ U
Bogopox: CrO3~ + 3¢ + 4H,0 — [Cr(OH);]*~ + 20H~. Yuc-
JIO 700aBIsIEMBIX THAPOKCHUA-NOHOB MOKHO OBIJIO PACCUMTATD
¥ TIO YPaBHEHHIO:

CrO% + 3¢ — [Cr(OH)¢*~ + x(OH"),
XPOMAT-aHHUOH
(-2)+(-3) = (-3) + x; x =2,
T. €. caexyeT gob6aButs 20H™ B mpaByIo 4acTh.

Cnoco6 2.Cr0% —> [Cr(OH)¢J?".

ITockonbKy B mpaBoil yacTu M3OBITOK KMCJIOPOZA M BOAO-
poza, B JieByio uacTh fobasum H,0 u H*. YpaBusaem cHagana
KWCJIOPOJ, IOTOM BOJOPO/:

CrO%~ + 2H,0 + 2H* —> [Cr(OH),]3".
XpOMAaT-aHHOH :

s meirpanusanun 2H' nobaBum fBa rmApOKCU-MOHA
B JIEBYIO 4YacThb M AJA PaBeHCTBA CTOJBKO XK€ THIAPOKCHUI-
VIOHOB B IIPABYIO YaCTh:

CrO3~ + 2H,0 + 2H* + 20H-— [Cr(OH)¢]3~ + 20H .

2H* u 20H™ obpasyior 2H,0, a B cymme 4H,0 B JneBoii

JacTh. Y paBHUBAaeM 3apAAbl, B JIEBYIO YaCTh J00aBJseM TpHA
JJIEKTPOHA:

CrO% + 4H,0 + 3¢ —> [Cr(OH)¢]*~ + 20H".
XpoMar-aHHOH
1028. Na,CrO, + Na,S + H,0 —> Nay[Cr(OH),] + NaOH + S|
2| CrO% + 4H,0 + 3¢ —> [Cr(OH)gJ*~ + 20H-
3|82 -26—8

2Cr0% + 8H,0 + 38% —> 2[Cr(OH);]*~ + 40H + 3S
4Nat 6Nat 6Nat 4Nat ‘
2Na,CrO, + 8H,0 + 3Na,S = 2Nag[Cr(OH)g] + 4NaOH + 3S|
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1029.

1030.

1031.

[\

[

K,CrO, + NH,HS + H,0 + KOH —>
rugpocyasGur aMMOHRA

— 8| + K,[Cr(OH)¢] + NH, - H,O

CrO% + 4H,0 + 86 —> [Cr(OH);]3~ + 20H"

HS —-26—> S+ H*

2Cr0% + 8H,0 + 3HS™ —
4K+  5H,0 3NHj

| 2K* + 20H"
—> 2[Cr(OH),*- + 38| + 40H- + 3H*
6K* 3H,0 + OH-
3NHj + 20H~

2K,CrO, + 5H,0 + 3(NH,),HS + 2KOH =
= 2K,[Cr(OH),] + 38| + 3NH, - H,0

Na,CrO, + SO, + NaOH + H,0 — Nay[Cr(0H)4] + Na,S0,

 rekcaruapoxcoxpomar (1II) kamrua

CrO#~ + 4H,0 + 3¢ — [Cr(OH)sJ?- + 20H"
SO, + 40H- — 2¢ —> SO% + 2H,0

2CrO3~ + 8H,0 + 380, + 120H- —>

2H,0 80H-

4Na* 8Na+

— 2[Cr(OH), 3~ + 40H" + 3802~ + 6H,0
~ 6Na* 6Na*

2Na,CrO, + 2H,0 + 380, + 8NaOH =
= 2Nay[Cr(OH)4] + 3Na,SO,

K,Cr,0, + SnCl, + H,0 + KOH —>

— K,[Cr(OH),] + KCI + K[Sn(OH),]

Cr,0% + TH,0 + 6 —> 2[Cr(OH);J*~ + 20H"
Sn2* + 60H- ~ 2¢ — [Sn(OH), ]2

Cr,0% + TH,O + 3Sn2+ + 180H" —

160H-
2K* 6Cl-  16K*
— 2[Cr(OH)g]*- + 20H" + [Sn(OH)]*-
6K+
6K+ 6K+ 6K+ + 6CI-

K,Cr,0, + TH,0 + 3SnCl, + 16KOH =
= 2K,[Cr(OH),] + 6KCl + 3K,[Sn(0H)4]
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1032.

1033.

1034.

1035.

260

[\

[\

[\N]

Na,[Cr(OH),] + Cl, + NaOH — Na,Cr0, + NaCl + H,0

[Cr(OH),]>- + 20H" - 3¢ — CrO% + 4H,0
Cl, + 26 —> 2CI-

2[Cr(OH)4]®~ + 40H™ + 3Cl, —> 2Cr02~ + 8H,0 + 6C1~
6Na* 4Nat 4Na* 6Nat
2Nay[Cr(OH),] + 4NaOH + 3Cl, =

= 2Na,CrO, + 8H,0 + 6NaCl

Nag[Cr(OH)q] + H,0, —> Na,CrO, + H,0 + NaOH

[Cr(OH)g]~ + 20H™ — 8¢ —> CrOZ~ + 4H,0
H,0, + 2¢ — 20H-

2[Cr(OH)¢]*~ + 40H" + 3H,0, — 2Cr0O%™ + 8H,0 + 60H"
20H"

6Nat 4Nat 2Na*

2Na,[Cr(OH),] + 8H,0, = 2Na,Cr0, + 8H,0 + 2NaOH

Na,[Cr(OH)s] + PbO, + NaOH —>
— Na,CrO, + H,0 + Na[Pb(OH),] .

[Cr(OH)g]*~ + 20H- — 8¢ —> CrO%~ + 4H,0
PbO, + 2H,0 + 2¢ —> [Pb(OH),]" + OH-

2[Cr(OH)¢]*~ + 40H" + 3PbO, + 6H,0 —>

OH~
6Nat Nat
— 2Cr0%™ + 8H,0 + 3[Pb(OH),]~ + 30H"
2H,0
4Nat 3Na™*

2Na,[Cr(OH),] + NaOH + 3Pb0, =
= 2Na,Cr0, + 2H,0 + 3Na[Pb(OH),]

Nag[Cr(OH)4] + Na,0, —> Na,CrO, + NaOH + H,0

[Cr(OH)J*~ + 20H" — 3¢ — Cr0%~ + 4H,0
Na,0, + 2H,0 + 26 —> 40H~ + 2Na*

2[Cr(OH)¢]*" + 40H" + 3Na,0, + 6H,0 —>
6Na*t
— 2Cr0%~ + 8H,0 + 120H" + 6Na*
2H,0 8OH~
4Na* 2Na*
2Nay[Cr(OH)g] + 3Na,y0, = 2Na,CrO, + 2H,0 + 8NaOH




1036.

1037.

1038.

1039.

2
3

[\

Nay[Cr(OH);] + Br, + NaOH — Na,CrO, + NaBr + H,0

[Cr(OH)4]?~ + 20H™ - 3¢ —> CrO§™ + 4H,0
Br, + 2¢ — 2Br~

2[Cr(OH);]*>" + 40H~ + 3Br, — 2Cr0% + 8H,0 + 6Br-
6Na* 4Na* 4Na* 6Na*
2Na,[Cr(OH)g] + 4NaOH + 3Br, =

= 2Na,CrO, + 8H,0 + 6NaBr

Na,[Cr(OH)4] + NaBiOy(r) + H,0 —>

~——Na,Cr0, + Bi(OH);| + NaOH

[Cr(OH)g]*- + 20H- ~ 8¢ —> Cr02~ + 4H,0

NaBiO, + 3H,0 + 26 — Bi(OH), + 30H- + Na*

2[Cr(OH)gJ*~ + 40H- + 3NaBiO, + 9H,0 —>
H,0

6Na™
—> 2Cr0% + 8H,0 + 3Bi(OH); + 90H ™ + 8Na*
50H-
4Na*t 2Na*t
2Na [Cr(OH)4] + 3NaBiO4(t) + H,0 =
= 2Na,CrO, + 3Bi(OH)3| + 5NaOH

Na,[Cr(OH);] + NaBiO4(t) —>

—> Na,CrO, + BiO(OH)| + NaOH + H,0
[Cr(OH)]* + 20H- - 3¢ —> Cr0?~ + 4H,0
NaBiO; + 2H,0 + 2¢ —> BiO(OH) + 30H~ + Na*

2[Cr(OH)4)*~ + 40H" + 8NaBiO; + 6H,0 —
6Na*
— 2CrOf + 8H,0 + 3BiO(OH) + 90H" + 3Na*
2H,0 50H"
4Nat 2Nat
2Nag[Cr(OH)4] + 8NaBiOy(T) =
= 2Na,CrO, + 2H,0 + 3BiO(OH)| + 5NaOH

[Ag(NH,),]OH + HCHO —> CO,! + Ag + NH,! + H,0

4| [Ag(NH,),]" + 16 —> Ag + 2NH,

1| HCHO + 40H" - 4¢ —> CO, + 3H,,0

A[Ag(NH,),]* + 40H- + HCHO —>
—> 4Ag + 8NH;, + CO, + 3H,0
4[Ag(NH,),]OH + HCHO = 4Ag + 8NH,! + CO,1 + 3H,0
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1040. Ta+ HF + HNO, —> H,[TaF,] + NOt + H,0

3| Ta + TF~ - 56 —> [TaF, >~
5| NOj; + 4H* + 3¢ —> NO + 2H,0

3Ta + 21F~ + 5NO; + 20H* — 3[TaF,]*~ + 5NO + 10H,0
6H* 6H*
 3Ta+ 21HF + 5HNO, = 3H,[TaF;] + 5NO + 10H,0
IToacHeHune., Pacupegenenune 26H* (21H* + 5H™).

1041. Au + NaCN + O, + H,O0 —> Na[Au(CN),] + NaOH
4| Au + 2CN™ - 1 —> [Au(CN), "
0, + 2H,0 + 46 —> 40H"
4Au + 8CN™ + O, + 2H,0 —> 4[Au(CN),]" + 40H"
8Nat 4Na* 4Nat
4Au + 8NaCN + O, + 2H,0 = 4Na[Au(CN),] + 4NaOH

1042. K,[Fe(CN)g] + Br, —> K [Fe(CN),] + KBr
2| [Fe(CN)g]+™ —~ 16 — [Fe(CN)4J3
1|Br, + 26— 2Br-
2[Fe(CN)g]+ + Br, —> 2[Fe(CN),*; + 2Br-
8K+ 6K+ 2K+
2K [Fe(CN)g] + Br, = 2K,[Fe(CN)g] + 2KBr
1043. K, [Fe(CN)g] + KMnO, + H,S0, —>
— K, [Fe(CN)g] + K,S0, + MnSO, + H,0

5| [Fe(CN)g}t™ — 1€ — [Fe(CN)4 3~
1| MnOj + 8H* + 5¢ — Mn?" + 4H,0

5[Fe(CN)g]+~ + MnO; + 8H* —>

20K+ K* 4807
— 5[Fe(CN),J*~ + Mn2* + 4H,0 |
15K+ S02- 6K* + 3502

5K [Fe(CN)4] + KMnO, + 4H,S0, =
= 5K,[Fe(CN)s] + MnSO, + 4H,0 + 3K,S0,

1044. K JFe(CN)g] + H,0, + H,S0, —> K [Fe(CN),] + H,0 + K,S0,

2 | [Fe(CN)]4™ — 16 — [Fe(CN)g 3
1| H,0, + 2H" + 26 —> 2H,0
2[Fe(CN)s]* + H,0, + 2H* —> 2[Fe(CN),J*~ + 2H,0
8K+ S0}~ 6Kt 2K* + S03-
2K [Fe(CN)¢] + H,0, + H,S0, =
= 2K,[Fe(CN)g] + 2H,0 + K,S0,
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1045.

2
1

K,[Fe(CN)g] + Cl, — K,[Fe(CN)g] + KCl1
[Fe(CN)glt~ — 1& —> [Fe(CN)¢ -
Cl, + 26 — 2CI-

2[Fe(CN)g]+ + Cl, — 2[Fe(CN) >~ + 2CI-
8K+ 6K* 2K*

2K [Fe(CN)4] + Cl, = 2K, [Fe(CN)g] + 2KCl

1046.

K,[Fe(CN)g] + KOH(xomn.) — K [Fe(CN)s] + O,1 + H,0
[Fe(CN) >~ + 1& —> [Fe(CN),]*
40H™ — 46 —> 0, + 2H,0

“4[Fe(CN)J*- + 40H- —> 4[Fe(CN)g]* + O, + 2H,0

12K+ 4K+ 16K+

4K, [Fe(CN),] + 4KOH = 4K [Fe(CN)] + O,! + 2H,0
K,[Fe(CN)g] + H,0, + KOH — K,[Fe(CN),] + 0,1 + H,0
[Fe(CN)gl~ + 18 —> [Fe(CN) 1+

H,0, + 20H- — 26 —> 0, + 2H,0

2[Fe(CN)gJ>~ + H,0, + 20H- — 2[Fe(CN)yJ¢~ + O, + 2H,0
6K* 2K+ 8K*

2K,[Fe(CN),] + H,0, + 2KOH = 2K ,[Fe(CN)s] + O,1 + 2H,0
K,[Fe(CN),] + KI — K, [Fe(CN)¢] + L]

[Fe(CN)gIP~ + 16 — [Fe(CN) ]+

21 - 26— 1,

2[Fe(CN)gJ* + 21- —> 2[Fe(CN)g]*~ + I,

6K* 2K* 8K*

2K, [Fe(CN)g] + 2KI = 2K ,[Fe(CN)¢] + L}
Hg,(NO,), + KCN — Hg| + K,[Hg(CN),] + KNO,
Hg*+ 1le —> Hg

Hg*+4CN" - 1le—> [Hg(CN),*~

1050.

2Hg* + 4CN- —> Hg + [Hg(CN),]*-

2NO; 4K* 2K+ 2K+ + 2NO;
Hg,(NO,), + 4KCN = Hg| + K,[Hg(CN),] + 2KNO,
Hg,l, + KI—> K,[Hgl,] + Hg|

Hg,I, + 61" — 26 —> 2[Hgl, >

Hg,I, + 26 —> 2Hg + 2I

2Hg,l, + 61— 2[Hgl,]>" + 2Hg + 21

AT
4K+ 4K*
2Hg,1, + 4KI = 2K,[Hgl,] + 2Hg|
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1051.  CgHyNO, + Al + KOH + H,0 —> CgH,NH, + K[AI(OH),]
2 | Al + 40H- - 3¢ — [AI(OH),]-
1| CeHZNO, + 4H,0 + 66 —> C4H, NH, + 60H-
2Al + 80H- + C4H,NO, + 4H,0 —>

20H-
2K+
—> 2[AI(OH),]- + CH;NH, + 60H"
2K+

2A1 + 2KOH + C4H,NO, + 4H,,0 = 2K[Al(OH),] + C;H,NH,

OpraHuyeckue coeauHeHus'
1052. C.H,, + K,Cr,0, + H,80, —>

[TeHTeH-2
— C,H,COOH + CH;COOH + Cry(S0,); + K,80, + H,0
3| C4H,, + 4H,0 - 8¢ —> C;H,,0, + 8H"
4| Cr,0% + 14H* + 6¢ — 2Cr3* + TH,0
3CyH,, + 12H,0 + 4Cr,0% + 56H" —>
32H*
8K* 16S0%
—> 3C;H,,0, + 24H* + 8Cr3* + 28H,0
16H,0
1280%- 8K* + 480%
3C;H,, + 4K,Cr,0, + 16H,S0, —>
—> 3C;H0, + 3C,H,0, + 4Cry(S0,); + 16H,0 + 4K,S0,

1053. C,H, + KMnO, + H,0 —> CH,0H—CH,0H — MnO, | + KOH
3| C,H, + 20H - 26 —> C,H,0,
2 | MnOj + 2H,0 + 3¢ —> MnO, + 40H"
3C,H, + 60H- + 2MnO; + 4H,0 —>

2K*
—> 3C,H,0, + 2MnO, + 80H"
20H-
2K+

3C,H, + 2KMnO, + 4H,0 —> 3C,H,0, + 2Mn0,| + 2KOH

1 Nns obserdenns Npoiecca PacCTaAaHOBKM Koo (UIIMEHTOB B ypas-
HeHUAX PeaKINil ¢ y4acTHeM OPraiudeCKUX COeANHEHNH B PEIIeHUAX
3a/lad BMECTO CTPYKTYPHBIX (DOPMYJ YACTO IIPUBEAEHBI MOJEKYJISAP-
Hbie GOPMY LI, '
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1054. C,H,+ KMnO, + H,S0, — H,C,0, + MnSO, + K,S0, + H,0
njaBeyieBass KHCJIOTa
5| C,H, + 4H,0 - 8¢ —> H,C,0, + 8H*
8 | MnOj + 8H* + 5¢ —> Mn?* + 4H,0
5C,H, + 20H,0 + 8MnO; + 64H" —
24H*
8K* 1280%-
— 5H,C,0, + 40H* + 8Mn2* + 32H,0
o ' 12H,0
8502 8K+ + 480%"
5C,H, + 8KMnO, + 12H,S0, =
= 5H,C,0, + 8MnSO, + 4K,SO, + 12H,0

C,H, + 100H- - 8¢ —> C,0% + 6H,0
MnO; + 2H,0 + 3¢ —> MnO, + 40H"
3C,H, + 300H_ + 8MnO; + 16H,0 —>
8K+

— 3C,0%" + 18H,0 + 8MnO, + 820H"

2H,0 ~ 20H-

6K+ 2K*

3C,H, + 8KMnO, —> 3K,C,0, + 2H,0 + 8MnO,} + 2KOH

o w

1056*. C,H, + KMnO, + H,80, —> CO,! + MnSO0, + K,80, + H,0
5 | C,H, + 4H,0 — 126 —> 2C0, + 12H*
12 | MnOg + 8H* + 5¢ —> Mn?* + 4H,0
5C,H, + 20H,0 + 12MnO; + 96H' —
36H"
12K+ 18S0%
— 10CO, + 60H + 12Mn2* + 48H,0
28H,0
12807 12K+ + 6503
5C,H, + 12KMnO, + 18H,S0, —
——10CO,1 + 12MnS0, + 6K,S0, + 28H,0

IToacuenue. B KucnorHoii cpege oOpasyromuecsa
BHaUaJe IVIMKOJM OKUCIAITCA 10 yriekucyaoro raza — CO,.
B meiiTpanbHOi cpesie IpU KOMHATHOI TeMIlepaType aJKeHbl
00pas3yIioT aJKaHAUOJBbL:
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1057.

1058.

266

(=B

C,H, + KMnO, + H,0 —>

—— CH,(OH)CH,(OH) + MnO,} + KOH
C,H, + 20H" - 2¢ — CH,(OH)CH,(OH)
MnOj + 2H,0 + 3¢ —> MnO, + 40H-

3C,H, + 60H- + 2MnO; + 4H,0 —>

2K*
— 3CH,(OH)CH,(OH) + 2MnO, + 80H-
20H-
2K+

3C,H, + 2KMnO, + 4H,0 —>

—> 3CH,(OH)CH,(OH) + 2MnO, | + 2KOH

CH,=—C(CH,)C,H, + KMnO, + H,S0, —>
(CeH,5)

—> CO, + CH,4C(0)C,H; + K,S0, + MnSO, + H,0

(CO, + C,H,,0)
CeH,, + 8H,0 — 8¢ — CO, + C;H,,0 + 8H*
MnO; + 8H* + 5¢ —> Mn?* + 4H,0

5CgH,, + 15H,0 + 8MnOj + 64H* —
24H*
8K+ 12S0%"
— 5C0, + 5C;H,,0 + 40H* + 8Mn?* + 32H,0
17H,0
. 8803~ 8K* + 4802
5C¢H,, + 8KMnO, + 12H,80, —>
— 5C;H,,0 + 5CO, + 8MnSO, + 17H,0 + 4K,S0,
CH,CH=C(CH,)C,H, + KMnO, + H,80, —
CGle
— CH,COOH + CH,C(0)C,H; + K,SO, + MnSO, + H,0
C,H,0, CH 0
C¢H,, + 8H,0 - 66 —> C,H,0, + C,H,0 + 6H*
MnOj + 8H* + 5 —> Mn2* + 4H,0

5CgH,, + 15H,0 + 6MnO; + 48H* —>

. 18H*
6K* 9803~
— 5C,H,0, + 5C,H,0 + 30H* + 6Mn2* + 24H,0
9H,0
6S03%- 6K* + 3503~

5CeH,, + 6KMnO, + 9H,S0, —>
— 5C,H,0, + 5C,H,0 + 6MnS0, + 9H,0 + 3K,S0,



1059.

1060.

1061.

w

[

et

C;H,NH, + KMnO, + H,0 —>

— C3H,0,NH, + MnO,| + KOH
CH,=CHCH,NH, + 20H™ - 2¢ —> C3H,0,NH,
MnOj + 2H,0 + 3¢ — MnO, + 40H"

3C,H;NH, + 60H" + 2MnO; + 4H,0 —>
2K+
— 3C,H,0,NH, + 2MnO, + 80H-
20H-
2K*
3C,H,NH, + 2KMnO, + 4H,0 —>
— 3C,H,0,NH, + 2MnO, | + 2KOH

C,H, + KMnO, + H,S0, ——>
~— CH,COOH + CO,! + K,S0, + MnSO, + H,0

C,H, + 4H,0 ~ 8¢ — CH,;COOH + CO, + 8H*
MnOj + 8H* + 5¢ —> Mn?* + 4H,0
5C,H, + 20H,0 + 8MnO; + 64H* —
24H*
8K* 12802~

— 5C,H,0, + 5CO, + 40H* + 8Mn?* + 32H,0

12H,0

8807~ 8K* + 480%"

5C3H, + 8KMnO, + 12H,S0, —>
— 5CH,COOH + 5C0,1 + 4K,S0, + 8MnS0, + 12H,0

—— C,H,0, + CO,1 + Cry(SO,), + K,S0, + H,0
C,H, + 6H,0 — 126 —> 2CH,COOH + CO, + 12H*
Cr,0%" + 14H* + 6¢ —> 2Cr3* + TH,0

CyHj + 6H,0 + 2Cr,0%~ + 28H" —>

16H*
4K* 8502
— 2CH,COOH + CO, + 12H* + 4Cr3* + 14H,0
8H,0
6502 4K* + 2803

C,Hg + 2K,Cr,0, + 8H,80, —>
— 2C,H,0, + CO,1 + 2Cry(S0,); + 8H,0 + 2K,80,
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1062. CgH,CH, + MnO, + H,80, — C,H,C(H)O + MnSO, + H,0

GeH3anbReru
1| CeHsCH, + H,0 — 4¢ —> CgH,C(H)O + 4H*
2 | MnO, + 4H* + 26 —> Mn?* + 2H,0

C¢H,CH, + H,0 + 2MnO, + 8H* —>
4Ht
2503
— CgH,C(H)O + 4H* + 2Mn2*+ + 4H,0
3H,0

2803
C¢H,CH, + 2MnO, + 2H,S0, —>
— C4H,C(H)O + 2MnSO0, + 3H,0

1063. C4H,CH, + KMnO, + H,S0, —>
—— CgH,COOH + MnS0, + K,S0, + H,0
Gen30fiHAA KHCIOTA

CgH,CH, + 2H,0 - 62 —> C;H,COOH + 6H*
6 | MnOj + 8H" + 5¢ —> Mn2* + 4H,0

ot

5CeH,CH, + 10H,0 + 6MnO; + 48H" —>
18H*
6K* 9503
— 5C4H,COOH + 30H* + 6Mn2* + 24H,0
14H,0

6503 6K* + 3802

5C4H,CH, + 6KMnO, + 9H,S0, —>
—— 5C,H,COOH + 6MnS0, + 3K,S0, + 14H,0

1064. C,H,CH, + KMnO, —> C;H,COOK + MnO,| + KOH + H,0

TOJIYOJT
1| C,H,CH, + TOH- — 66 —> C4H,CO0~ + 5H,0
2 | MnOj + 2H,0 + 8¢ —> MnO, + 40H~

C¢H;CH, + TOH- + 2MnO; + 4H,0 —>

2K+
— C,H,CO0™ + 5H,0 + 2MnO, + 80H"
H,0 OH-
K+ K+

CoH;CH, + 2KMnO, —>
— C,H,COOK + H,0 + 2MnO0,| + KOH
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1065. CzH,C,H, + KMnO, —>
3TUN0EH30I

— C,H,CO0K + K,CO, + MnO,| + H,0 + KOH

1| CgH,C,H, + 150H- — 126 —> C4H,CO0~ + CO2~ + 10H,0
4| MnOj + 2H,0 + 3¢ —> MnO, + 40H~

C¢H,C,H; + 150H- + 4MnO; + 8H,0 —>

4K*
—> CgH,CO0™ + CO%™ + 10H,0 + 4MnO,| + 160H"
2H,0 OH-
K* 2K~ K*

CeH,C,H; + 4KMnO, —>
—> CgH,COOK + K,CO; + 2H,0 + 4MnO,| + KOH

1066. C,H.C,H, + K,Cr,0, + H,80, —>
— C4H,COOH + CO,1 + K,80, + Cry(S0,), + H,0
GeH30iTHAST KMCJIOTA
1 E6H5CZH5 + 4H,0 - 126 —> CO, + C;H,COOH + 12H*
2| Cr,0% + 14H* + 62 —> 2Cr¥* + TH,0
CH;C,H; + 4H,0 + 2Cr,0% + 28H' —>

16H*
4K* 8S03%-
— CO, + CgH;COOH + 12H* + 4Cr3* + 14H,0
10H,0
6803~ 4K* + 2803

CeH,C,H; + 2K,Cr,0, + 8H,80, —>
— CO, + CgH,COOH + 2Cr,(S0,), + 10H,0 + 2K,S0,

1067. CgH,C,H, + KMnO, + H,80, —>
— C4H,COOH + CO,! + K,S0, + MnSO, + H,0
5 | CgHCoH, + 4H,0 — 126 — C4H,COOH + CO, + 12H*
12 | MnOj + 8H* + 5¢ —> Mn2* + 4H,0
5C¢H;C,H; + 20H,0 + 12MnOj + 96Ht —>
36H*

12K*  18S0%

—> 5C4H;COOH + 5CO, + 12Mn2* + 60H* + 48H,0
28H,0
12S0% 12K+ + 6802

5CsH,C,H; + 12KMnO, + 18H,S0, —>
— 5C4H,COOH + 5CO, + 12MnSO0, + 28H,0 + 6K,S0,
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1068. C,H,C,H, + K,Cr,0, + H,80, —»
H30IPONUNAOEeH30T
(CSHIZ)
— C4H,COOH + CO,1 + K,S0, + Cry(S0,), + H,0
(C7H602)
1| CeH,C,H, + 6H,0 — 186 —> C,H,0, + 18H* + 2CO,
3| Cr,02" + 14H* + 6 — 2Cr3* + TH,0

CeH;C;H,, + 6H,0 + 3Cr,0% + 42H' —

24H*
6K+ 1250%-
— C,H,0, + 18H' + 2C0, + 6Cr3* +21H,0
15H,0
9502- 6K* + 3803

CoH,, + 3K,Cr,0, + 12H,80, —
—> C4H,COOH + 2C0,1 + 3Cr,(SO,), + 15H,0 + 3K,S0,
1069. C4H,CH(CH,), + KMnO, + H,80, —
(CoH,p)
——> C4H,COOH + CO,1 + MnSO, + K,S0, + H,0
(C;HgOy)

5 | C,H,CH(CH,), + 6H,0 — 18¢ — C,H,COOH + 2CO, + 18H*
18 | MnOj + 8H" + 5&¢ —> Mn2t+ + 4H,0

5CgH,, + 30H,0 + 18MnO; + 144H* —>
54H*
18K* 27S0%"

— 5C,H¢0, + 10CO, + 90H* + 18Mn?* + 72H,0

42H,0

18803~  18K* +980%

5C,H,, + 18KMnO, + 27H,S0, —> ’
—> 5C,H40, + 10CO,! + 18MnS0, + 9K,SO, + 42H,0

1070. CgH,(CH,), + KMnO, —
— C4H,(COOK), + MnO, | + KOH + H,0
1| CgH,(CH,), + 140H- — 126 —> CgH,(CO0); + 10H,0
4| MnOj + 2H,0 + 3¢ —> MnO, + 40H-

4K+
—> CgH,(CO0); + 10H,0 + 4MnO, + 160H"
2H,0 20H-
2K+ 2K+

C¢H,(CH,), + 4KMnO, —>
— C4H,(COOK), + 4MnO0,| + 2KOH + 2H,0
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1071.

1072.

-

1073.

24

1074.

18

CeH,NO, + Fe + H,0 —> C;H,NH, + Fe;0,|
CeHzNO, + 4H,0 + 66 —> C,H,NH, + 60H"
3Fe + 80H- — 8¢ — Fe,0, + 4H,0

4CHNO, + 16H,0 + 9Fe + 240H- —

4H,0
—— 4CGH NH, + 240H" + 12H,0 + 3Fe,0,
4C4H,NO, + 4H,0 + 9Fe —> 4C,H,NH, + 3Fe;0,|
C¢H,NO, + Zn + H,S0, — C,H,NH, + ZnS0, + H,0
CeHNO, + 6H* + 66 —> C,HNH, + 2H,0
Zn — 2& —> Zn?*

CeH,NO, + 6H* + 3Zn —> CgH,NH, + 3Zn%" + 2H,0
3802 3502
CeH,NO, + 3H,S0, + 3Zn —> C;H,NH, + 3ZnS0, + 2H,0

C¢H,NO,C,H, + KMnO, + H,S0, —>

(C1H3NO,)

— C4H,NO,COOH + CO,! + K,SO, + MnSO, + H,0
(C,H,0,NO,)

C4H,NO,C,H, + 8H,0 — 246 —>

— C4H,NO,COOH + 3C0, + 24H*

MnO; + 8H* + 5¢ —> Mn?* + 4H,0

5C,oH;3NO, + 40H,0 + 24MnOj + 192H" —
72H*
24K* 36502
— 5C,H;0,NO, + 15CO, + 120H* + 24Mn?* + 96H,0
56H,0
24S0%-24K* + 1280%
5C,oH,3NO, + 24KMnO, + 36H,S0, —
— 5C,H;0,NO, + 15C0, + 24MnSO, + 56H,0 + 12K,S0,
C¢H,NO,CH, + KMnO, + H,80, —
— C¢H,NH,COOH + CO,! + K,SO, + MnSO, + H,0
CeHNO,C,H, + 6H,0 — 182 —
— CzH,NH,COOH + 3CO, + 18H*
MnOjy + 8H* + 5 —> Mn?* + 4H,0

5C¢H,NO,C,H, + 30H,0 + 18MnO; + 144H' —>
54H*
18K+  27S0%
— 5C4H,NH,COOH + 15CO, + 18Mn2* + 90H* + T2H,0
42H,0
18802  18K* + 9S0%-

27



1075.

1076.

14

1077.

D W

272

5CgH,NO,C,H, + 18KMnO, + 27H,S0, —

— 5CH,NH,COOH + 15C0,1 + 18MnSO, + 42H,0 +

+ 9K,80,

(CHjy),CgH4C(H)O + [Ag(NH,;),JOH —>

—> (CH3),CcH;COONH, + Ag| + NH31 + H,0
CoHyO,H - NHg

[Ag(NHj),]" + 16 —> Ag| + 2NH,

CoH,(O + 20H™ + 2[Ag(NH,),I* —

—> (CoH0,)” + H* + NH, + 3NH,; +H,0 + 2Ag|
C,H,0,NH,

CoH, 0 + 2[Ag(NH,),]JOH —>

— C,HyO,NH, + 3NH;t + H,0 + 2Ag|

(CH3),CgH;C(H)O + KMnO, + H,80, —

CoH,,0

—> (HOOC),CH,COOH + MnSO, + K,S0, + H,0

CoHqO4
CoH,,0 + 5H,0 - 14é —> C4H(Oq + 14H*
MnOj + 8H* + 5¢ — Mn?* + 4H,0

5CoH,q0 + 25H,0 + 14MnO; + 112H" —>
42H*
14K+ 21S0%-
——> 5C,HO, + 14Mn2* + T0H* + 56H,0
| 31H,0
14803“ 14K* + 7802_
5C,H,,0 + 14KMnO, + 21H,S80, —> ’
—— 5CyHOg + 14MnSO, + 31H,0 + 7K,S0,
CgH,CH=CH, + KMnO, + H,0 —>
—— C,H,CH(OH)CH,(OH) + MnO,| + KOH
(CgH,;40,)
CoH;CH—CH, + 20H" — 2¢ —> C,H,CH(OH)CH,(OH)
MnOj + 2H,0 + 3¢ — MnO, + 40H-

3CgH,CH=CH, + 2MnO; + 60H" + 4H,0 —>

2K+
— 3C4H,(0, + 2MnO, + 80H"
20H-
2K+

3CsH,CH=CH, + 2KMnO, + 4H,0 —>
— 3C4H,CH(OH)CH,(OH) + 2MnO,| + 2KOH



1078. C4H,CH=CH, + KMnO, + H,80, —>

— CgH,COOH + CO,! + K,SO, + MnSO, + H,0
C4H,CH=CH, + 4H,0 - 10¢ — CgH;COOH + CO, + 10H*
2| MnOj; + 8H* + 56 —> Mn?* + 4H,0

C¢H,CH=CH, + 4H,0 + 2MnO; + 16H* —>

—

6H*
2K+ 3502
— CzH;COOH + CO, + 10H* + 2Mn?* + 8H,0
4H,0
280% 2K+ + S0}

C,H,CH=CH, + 2KMnO, + 3H,S0, —>
—— CH,COOH + CO,! + 2MnS0, + 4H,0 + K,S0,

1079. C,H,CH—=CH, + KMnO, —>
(CgHg)
—— C4H,COOK + K,CO, + MnO,| + KOH + H,0
(C;H,0,K)
3 | C,H,CH=CH,, + 130H- - 106 —>
—> C4H,CO0~ + CO%~ + 8H,0
10 | MnOj + 2H,0 + 82 — MnO, + 40H"

3CgH, + 390H- + 10MnO; + 20H,0 —>

10K+
—> 3C,H,0; + 3CO}" + 10MnO, + 400H" + 24H,0
OH- 4H,0
3K+ 6K+ K+

3C4H,CH=CH, + 10KMnO, —>
——> 3CgH,COOK + 3K,CO, + 10MnO,| + KOH + 4H,0

CIOHIZ
(C¢H;COOH) + MnSO, + (C,H,COOH) + K,S0, -+ H,0
NI RS

5 | CyoHyp + 4H,0 — 82 — C,H,0, + C3HO, + 8H*
8 | MnO; + 8H* + 5& —> Mn2+ + 4H,0
5C,oH,; + 20H,0 + 8MnO; + 64H" —>
| 24H*
8K+  12S0%
—— 5C,H0, + 5C,H0, + 8Mn2* + 40H* + 32H,0
12H,0
8S0%" 8K* + 4802
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1081.

1082.

1083.

274

5C,oH,, + 8KMnO, + 12H,S0, —>
—> 5C,H,0, + 5C,H,0;, + 8MnSO, + 12H,0 + 4K,S0,
C¢H,C=CH + KMnO, + H,S0, —>

deHnIanEeTUIEH

(CeHy)
—— C4H,COOH + CO,! + K,S0, + MnSO, + H,0
(C7H602)

CzH,C=CH + 4H,0 — 8¢ — C4H,COOH + CO, + 8H*
MnOj + 8H* + 56 — Mn?* + 4H,0 .

5C¢H,C=CH + 20H,0 + 8MnO; + 64H* —>
24H*
8K+ 12S0%
—> 5C4H;COOH + 5CO, + 8Mn2* + 40H* + 32H,0
12H,0

8S0%- 8K* + 4803
5C4H, + 8KMnO, + 12H,S0, —>
—— 5C,H,40, + 5C0O,1 + 8MnSO0, + 12H,0 + 4K,SO0,

R—NH, + HNO, —> R—OH + N1 + H,0

2R—NH, + 2H,0 - 6¢ —> 2R—OH + N, + 6H*
2HNO, + 6H* + 66 — N, + 4H,0

2R—NH, + 2H,0 + 2HNO, + 6H* —>

— 2R—OH + N, + 6H' + N, + 4H,0
2H,0

R—NH, + HNO, —> R—OH + N, + H,0

CH,NH, + KNO, + HCl —> CH,0H + N, + KCl + H,0

2CH,NH, + 2H,0 - 66 —> 2CH,0OH + N, + 6H*
2NO; + 8H* + 66 —> N, + 4H,0

2CH,NH, + 2H,0 + 2NO; + 8H' —>
2H+
2K*  2CI-
—> 2CH,0H + N, + 6H* + N, + 4H,0
2H,0
2K+ + 2C1-
CH,NH, + KNO, + HCl —> CH,OH + N, + H,0 + KCI



/ \ |
1084*, H,C—CH, + KMnO, — K,C,0, + MnO,| + KOH + H,0
ATOKCHITUJICH '
C,H,0
3| C,H,0 + 100H- - 8¢ —> C,03~ + TH,0
8 | MnO; + 2H,0 + 3¢ — MnO, + 40H-

3C,H,0 + 300H" + 8MnO; + 16H,0 —
8K*
— 3C,0% + 21H,0 + 8MnO, + 320H"
5H,0 20H-
6K+ 2K+
3C,H,0 + 8KMnO, —>
—> 3K,C,0, + 5H,0 + 8MnO,| + 2KOH

ITosscHeHue. CremeHb OKUCIEHUSA YyIIepoia B UCXOJ-
HOM COeJMHEeHuU paBHa —1.

1085. CH,OH + KMnO, — K,COj + MnO,| + H,0

1| CH,OH + 80H™ - 66 —> CO}~ + 6H,0
2 | MnOj + 2H,0 + 3¢ —> MnO, + 40H-

CH,OH + 80H- + 2MnO; + 4H,0 —>
2K+ |
— CO%~ + 6H,0 + 2MnO, + 80H"
2H,0 '

2K+
CH,OH + 2KMnO, — K,CO;, + 2H,0 + 2MnO,|

1086. CH,OH + K,Cr,0; + HCl —>
—— HCOOH + CrCl, + KCl + H,0

CH,0H + H,0 — 4¢ —> HCOOH + 4H*
Cr,0% + 14H* + 66 — 2Cr3* + TH,0
3CHOH + 8H,0 + 2Cr,0%" + 28H' —>
16H*
4K* 16C1-
— 3HCOOH + 12H* + 4Cr3* + 14H,0
11H,0
12Cl- 4K* + 4Cl-
3CH,0H + 2K,Cr,0, + 16HCl —>
— 3HCOOH + 4CrCl; + 11H,0 + 4KCl

N W
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1087. CH,OH + KMnO, + H,80, —>
MeTaHOJ

— HCOOH + MnS0, + K,S0, + H,0

MEeTaHOBaA KUCJIOTa

5 | CH;OH + H,0 — 4¢ —> HCOOH + 4H*
4 | MnOj + 8H* + 5¢ — Mn?* + 4H,0

5CH,OH + 5H,0 + 4MnO; + 32H" —>
12H*
4K*  6SOF
—> 5HCOOH + 20H* + 4Mn2* + 16H,0
11H,0
480%- 4K* + 2803
5CH,OH + 4KMnO, + 6H,S0, —
— 5HCOOH + 4MnSO, + 11H,0 + 2K,S0,

1088. C,H,OH + KMnO, —> CH;COOK + MnO,| + KOH + H,0

3 | C,H,OH + 50H- — 4¢ —> CH,COO" + 4H,0
4| MnOj + 2H,0 + 3¢ —> MnO, + 40H~

3C,H;0H + 150H" + 4MnO; + 8H,0—>

4K*
—> 3CH,C00" + 12H,0 + 4MnO, + 160H"
4H,0 OH-
3K+ K*
3C,H,OH + 4KMnO, —>

—> 3CH3COOK + 4MnO,| + KOH + 4H,0

1089. C,H,OH + KMnO, + H,80, —>
—— CH,COOH + K,S0, + MnSO, + H,0

C,H,OH + H,0 — 46 — CH,COOH + 4H*
4| MnOj + 8H* + 56 —> Mn?* + 4H,0

5C,H,0H + 5H,0 + 4MnOj + 32H' —>

3}

12H*
4K+ 6SOF
—> 5CH,COOH + 20H* + 4Mn?* + 16H,0
11H,0
480% 4K+ + 280%-

5C,H,OH + 4KMnO, + 6H,80, —>
— 5CH,COOH + 2K,S0, + 4MnSO, + 11H,0
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1090. C,H,OH + KMnO, — CH,C(H)O + MnO,| + KOH + H,0
C,H,OH + 20H" - 26 — CH,C(H)O + 2H,0
MnOj + 2H,0 + 3¢ —> MnO, -+ 40H-

3C,H,0H + 60H" + 2MnO; + 4H,0 —>
2K*
—> 3CH,C(H)O + 80H" + 6H,0 + 2MnO,
20H- 2H,0
2K+ »
3C,H,OH + 2KMnO, —>
— 3CH,C(H)O + 2KOH + 2H,0 + 2MnO,|

1091. C,H,OH + K,FeO, —> CH,C(H)O + Fe,0;| + KOH + H,0
3| C,H,OH + 20H- - 2¢ —> CH,C(H)O + 2H,0
1|2Fe0% + 5H,0 + 62 —> Fe,0, + 100H-

3C,H,OH + 60H" + 2FeO%™ + 5H,0 —>

DN W

4K+
— 3CH,C(H)O + 6H,0 + Fe,0, + 100H"
H,0 40H-

4K*
3C,H,OH + 2K,FeO, —>
—> 3CH,C(H)O + H,0 + Fe,0,| + 4KOH
1092. C,H,0H + K,MnO, —> MnO,} + CH,C(H)O + KOH
1| C,H,0H + 20H- - 26 —> CH,C(H)O + 2H,0
1|MnOZ- + 2H,0 + 26 —> MnO, + 40H-

C,H;0H + 20H" + MnO?~ + 2H,0 —>

2K+
—— CH,C(H)O + 2H,0 + MnO, + 40H"
20H-
2K*

C,H,OH + K,Mn0O, —> CH,C(H)O + MnO,| + 2KOH
1093. C,H;0H + Cr0, + H,S0, —> CH;COOH + Cry(S0,); + H;0
3| C,H,0H + H,0 - 46 — CH,COOH + 4H*
2 | 2Cr0, + 12H* + 66 — 2Cr3* + 6H,0
3C,H,OH + 3H,0 + 4CrO; + 24H' —>

12H*
6S0%"
~— 3CH,COOH + 12H* + 4Cr3* + 12H,0
' H,0
6S03%"

3C,H,OH + 4Cr0, + 6H,S0, —>
— 3CH,COOH + 2Cry(S0,), + 9H,0
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1094. C,H,OH + CrO, — CO,t + Cr,0,] + H,0
1| C,H;0H + 3H,0 - 126 —> 2CO, + 12H*
2| 2Cr0, + 6H* + 6¢ —> Cr,0; + 3H,0
C,H;OH + 3H,0 + 4Cr0, + 12H* —>
—> 2C0, + 12H" + 2Cr,0; + 6H,0
' 3H,0
C,H;OH + 4Cr0; —> 2C0,1 + 2Cr,0,| + 3H,0

1095. C,H,OH + Cl, + NaOH —> CH,COONa + NaCl + H,0

1| C,HOH + 50H" - 46 — CH;COO™ + 4H,0

Cl, + 26 —> 2C1-

C,H;OH + 50H" + 2Cl, — CH;COO~ + 4H,0 + 4Cl-
5Na* Na* 4Nat

C,H,OH + 5NaOH + 2Cl, — CH3COONa + 4H,0 + 4NaCl

1096. C,H.OH + K,Cr,0, + H,80, —
— CH3C(H)O + Cry(S0,), + K,S0, + H,0
3| C,H,OH - 2¢ —> CH,C(H)O + 2H*
Cr,0%" + 14H* + 66 —> 2Cr3* + TH,0
- 8C,H,OH + Cr,0% + 14H* —>

8H*
2K+ 4S0%
—> 3CH,C(H)O + 6H* + 2Cr3* + TH,0
3503 2K+ + S0%-

3C,H,0H + K,Cr,0, + 4H,80, —>
— 3CH,C(H)O + Cry(80,); + TH,0 + K,SO0,
1197. CH,CH(OH)CH,CH, + KMnO, —>
(C,H,,0)
— CH,COCH,CH;, + MnO,| + KOH + H,0
(C,Hg0)

3 | CH;CH(OH)CH,CH, + 20H" ~ 26 — CH,COCH,CH, + 2H,0
2| MnO; + 2H,0 + 3¢ —> MnO, + 40H-

3C,H,,0 + 60H" + 2MnO; + 4H,0 —>

2K+
—> 3C,H,0 + 6H,0 + 2MnO, + 8OH"
2H,0 20H"

2K+
3CH,CH(OH)CH,CH, + 2KMnO, —>
— 3CH,COCH,CH, + 2MnO,| + 2KOH + 2H,0
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1198. C,H,0,+ KMnO, + H,S0, —>
[HOOC—CH(CH,)CH,0H]
2-MeTHJIIIPOIIAH0J-3-0Basd KUCJI0Ta
—> C,H0, + K,S0, + MnSO, + H,0

[HOOC—CH(CH4)COOH]
2-MeTKJIIIp0HaHI[HOHOBaﬂ KHCJI0Ta
5 | HOOC—CH(CH,)CH,0H + H,0 — 4¢ —>
—> HOOC—CH(CH;)COOH + 4H*
4| MnOj + 8H* + 56 — Mn?* + 4H,0
5C,Hg0, + 5H,0 + 4MnOj + 32H* —>
12H*
4K+ 6802
— 5C,H,0, + 20H* + 4Mn?* + 16H,0
11H,0
4802- 4K* + 2803
5C,Hg0, + 4KMnO, + 6H,80, —>
— 5C,H,0, + 4MnSO, + 11H,0 + 2K,SO0,

1099. HOCH,CH,0H + KMnO, —>
3THUJEHTIHKOJIb
—> K,C,0, + MnO,| + KOH + H,0
OKcaJar xanusa
3| C,H40, + 100H" — 8¢ —> C,0%" + 8H,0
8 | MnOj + 2H,0 + 3¢ —> MnO, + 40H"

3C,H,0, + 300H" + 8MnO] + 16H,0 —>

8K+
—— 3C,0%" + 24H,0 + 8MnO, + 320H"
8H,0 20H-
6K+ 2K+

3HOCH,CH,OH + 8KMnO, —
—— 3K,C,0, + 8H,0 + 8Mn0, ] + 2KOH

1100. HCOOH + Cu(OH), — Cu,0| + CO,! + H,0

KaK aJbJeru

1| HCOOH - 2¢ —> CO, + 2H*
2Cu(OH), + 2H* + 26 — Cu,0 + 3H,0

HCOOH + 2Cu(OH), + 2H* —> CO, + 2H* + Cu,0 + 3H,0
HCOOH + 2Cu(OH), — CO,1 + Cu,0} + 8H,0
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1101.

1102.

1103.

280

[ 948

CH,0 + KMnO, + H,80, —>
—— HCOOH + MnSO0, + K,S0, + H,0

CH,0 + H,0 — 2¢ —> HCOOH + 2H*
MnO; + 8H* + 5¢ —> Mn2* + 4H,0

5CH,0 + 5H,0 + 2MnO; + 16H* —>
6H"

2K* 3803%"

— 5HCOOH + 10H* + 2Mn?* + 8H,0
38H,0
280%" 2K* + 80%"

5CH,0 + 2KMnO, + 3H,S0, —>
— 5HCOOH + 2MnSO, + K,S0, + 3H,0

CH,CHO + Cu(OH), + NaOH —

— CH,COONa + Cu,0| + H,0

CH,CHO + 30H- — 26 — CH,COO" + 2H,0
2Cu(OH), + 26 —> Cu,0 + 20H- + H,0

CH,CHO + 30H" + 2Cu(OH), —
OH-
, Na*
— CH,CO0~ + 2H,0 + H,0 + Cu,0 + 20H"
3H,0
Na* ,
CH,CHO + NaOH + 2Cu(OH), —
— CH3COONa + 3H,0 + Cu,0|

CeH 305 + Cu(OH), + NaOH ——

[HOCH,(CHOH),,C(H)0]

. Kax ajabjeruap (TJioKosa)

—> C4H,,0,Na + Cu,0| + H,0
[HOCH,(CHOH),COONa]

CgH,,04 + 30H™ — 2¢ —> (C,H,,05)CO0" + 2H,0

2Cu(OH), + 2é —> Cu,0+ 20H" + H,0

CqH,505 + 30H- + 2Cu(0H), —
OH-
Na*t
— (C4H,;,05)C00" + 3H,0 + Cu,0 + 20H-
Nat
C¢H,,04 + NaOH + 2Cu(OH), —>
— (C,H,,0,)COONa + 3H,0 + Cu,0|



1104. CH,C(H)O + KMnO, + H,S0, —>

ITaHaJNb

— CH,COOH + K,S0, + MnSO, + H,0

CH,C(H)O + H,0 ~ 26 —> CH,COOH + 2H*
2 | MnOj + 8H* + 5¢ —> Mn2* + 4H,0

5CH,C(H)O + 5H,0 + 2MnO; + 16H* —>
6H*
2K+ 3803~
— 5CH3;COOH + 10H* + 2Mn?* + 8H,0
3H,0
2802%- 2K* + 802"
5CH,C(H)O + 2KMnO, + 3H,S0, —>
— 5CH,COOH + 2MnS0, + 3H,0 + K,S0,

[9)

1105. CH,CH,C(H)O + Cu(OH), —>
nponasanb

—> CH,CH,COOH + CuOH| + H,0

1 | CH,CH,C(H)O + 20H- — 26 — CH,CH,COOH + H,0
2| Cu(OH), + 1 —> CuOH + OH-

CH,CH,C(H)O + 20H" + 2Cu(OH), —

—> CH,;CH,COOH + H,0 + 20H" + 2CuOH|

CH,CH,C(H)O + 2Cu(OH), = CH,CH,COOH + H,0 + 2CuOH|

(2CuOH — Cu,0| + H,0)

1106.  C,H,C(H)O + KMnO, + H,80, —>
HponaHaIb

—> C,H,COOH + K,SO, + MnSO, + H,0

5 | C,H,C(H)O + H,0 — 2¢ —> C,H,COOH + 2H*
2 | MnOj; + 8H* + 5¢ —> Mn2* + 4H,0
5C,H,C(H)O + 5H,0 + 2MnO; + 16H" —>
6H*
2K+  3S0%
—> 5C,H;COOH + 10H* + 2Mn2* + 8H,0
3H,0
250%- 2K+ + 802"
5C,H,C(H)O + 2KMnO, + 3H,S0, —>
— 5C,H,COOH + 2MnS0, + 3H,0 + K,S0,
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1107.  CH,C(H)O + NH,+ H,0 + [Ag(NH,),]OH —>
— CH,COONH, + Ag| + NH, + H,0
1| CH4C(H)O + NH, - H,0 + 20H- - 26 —>
— CH,C00~ + 2H,0 + NH}
2| [Ag(NH,),]* + 16 —> Ag + 2NH,

CH,C(H)O + NH, - H,0 + 20H" + 2[Ag(NH,),]* —>
—> CH,4C00~ + 2H,0 + 2Ag + 4NH, + NHj
CH,C(H)O + NH, - H,0 + 2[Ag(NH,),]JOH —>
~—> CH,COONH, + 2H,0 + 2Ag| + 4NH,!
1108. R—CH(OH)CH, + KOH + I, —> RCOOK + CH,I + KI + H,0
1 | R—CH(OH)CH, + 40H~ + I — 46 —
—> R—COO0™ + CH,I + 3H,0
2|1, +2¢—2I

R—CH(OH)CH,, + 40H~ + I~ + 21, —>

| 4K+
—> R—COO0" + CH,I + 3H,0 + 41-
31-

K* 3K+
R—CH(OH)CH,, + 4KOH + 21, —>
~—— RCOOK + CH,I + 3H,0 + 3KI

1109. CH,0 + K,Cr,0, + H,80, —>

— CO,t + Cry(80,); + K,S0, + H,0
3| CH,O + H,0 — 4¢ —> CO, + 4H*
Cr,0% + 14H* + 66 —> 2Cr3* + TH,0
3CH,0 + 3H,0 + 2Cr,0% + 28H' —>
16H*
4K* 8S0%

—> 3CO,1 + 12H* + 4Cr®* + 14H,0

11H,0
6503 4K+ + 2803
3CH,0 + 2K,Cr,0, + 8H,80, —>

— 3C0,1 + 2Cry(SO,), + 11H,0 + 2K,S0,

1110. RCOCH, + I, + KOH —> RCOOK + CH,I + KI + H,0
1|RCOCH, + I + 20H- - 26 —> RCOO" + CH,I + H,0
1|1,+2¢ — 21 |

RCOCH, + I_ + 20H- + I, —> RCOO" + CH,I + H,0 + 2I-
-
2K+ K+ K*

RCOCH, + 2KOH + I, —> RCOOK + CH,I + H,0 + KI
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1111.

1112,

1113.

e

1114.

HC(H)O + [Ag(NH,),]JOH —— CO,1 + Ag| + NH,t + H,0
HC(H)O + 40H- - 46 —> CO, + 3H,0
[Ag(NH,),]* + 16 —> Ag + 2NH,

HC(H)O + 40H- + 4[Ag(NH,),]* —
— 00, + 3H,0 + 4Ag + 8NH,
HC(H)O + 4[Ag(NH,),]JOH —>

— CO,1 + 8H,0 + 4Ag| + 8NH,!

HC(H)O + Cu(OH), — Cu,0| + HCOOH + H,0

HC(H)O + H,0 - 26 —> HCOOH + 2H*
2Cu(OH), + 2H* + 26 —> Cu,0 + 3H,0

HC(H)O + H,0 + 2Cu(OH), + 2H' —
— HCOOH + 2H* + Cu,0 + 3H,0
. 2H,0
HC(H)O + 2Cu(OH), —> HCOOH + Cu,0) + 2H,0

HCOOH + [Ag(NH,),]OH + NH, - H,0 —>
— Ag| + (NH,),CO, + NH,1 + H,0

HCOOH + 20H- + 2NH, - H,0 ~ 26 —> CO%" + 2NH] + 3H,0
[Ag(NH,),]* + 16 —> Ag + 2NH,

HCOOH + 20H- + 2[Ag(NH,),]* + 2NH, - H,0 —>
— CO%~ + 2NHj + 2Ag + 4NH, + 3H,0

HCOOH + 2NH, - H,0 + 2[Ag(NH,),]OH —>

—> (NH,),CO, + 3H,0 + 4NH,! + 2Ag]|

HCOOH + HgCl, — Hg| + CO,! + HCI

HCOOH - 2¢6 —> CO,, + 2H*
HgCl, + 2¢ —> Hg + 2CI-

HCOOH + HgCl, —> CO,1 + Hg + 2H* + 2CI-

HCOOH + HgCl, — CO,! + Hg| + 2HCI

CH,COOH + KMnO, —> K,CO; + MnO,| + H,0 + CO,!
C,H,0, + 4H,0 - 8¢ — 2C0}" + 12H*

MnOj + 4H* + 3¢ —> MnO, + 2H,0

3C,H,0, +12H,0 + 8MnO; + 32H* —>
8K+
~—> 6COZ + 36H + 8MnO, + 16H,0
4H* 4H,0
8K+
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3CH,COOH + 8KMnO, —>
— 4K,CO, + 2C0,1 + 6H,0 + 8MnO,|

Toacueuwue. Pacupegensenue KapOOHAT-MOHOB:
4C0%~ + 8K* = 4K,COy; 2C0% + 4H* = 2H,0 + 2CO,?

B cymme B mpaBo#i yacTu ypaBHeHus ob6pasyiorca 6H,0
(4H,0 + 2H,0).

1116.

1117.

(3

1118,

(S48

284

H20204 + K20r207 + HzSO4 —>
—>Cry(S0,), + CO,1 + K,SO, + H,0
H,C,0, - 26 — 2C0, + 2H*

Cr,0% + 14H* + 66 — 2Cr3* + TH,0

8H,C,0, + Cr,04 +14H* —> 6CO, + 6H* + 2Cr3* + TH,0
8H*
2K+ 4SOF 3803
2K+ + 502"
3H,C,0, + K,Cr,0, + 4H,S0, —
— 6C0,1 + Cry(S0,); + TH,0 + K,SO,

H,C,0, + KMnO, + H,S0, —> CO,1+ K,SO, + MnSO, + H,0

H,C,0, — 2¢ — 2CO, + 2H*
MnO; + 8H* + 5¢ —> Mn2* + 4H,0

sH,C,0, + 2MnO; +16H* —

6H*
2K+  380%
— 10CO, + 10H* + 2Mn?* + 8H,0
2803 2K* + 802

5H,C,0, + 2KMnO, + 3H,S0, —>

—> 10C0,! + 2MnS0, + 8H,0 + K,SO0,
(NH,),C,0, + KMnO, + H,S0, —>

——> MnSO0, + CO,1 + (NH,),S0, + K,S0, + H,0

C,0%- - 26 —> 2CO,
MnO; + 8H* + 5¢ —> Mn2* + 4H,0

5C,02~ + 2MnOj; + 16H* —> 10CO, + 2Mn2* + 8H,0
10NH; 2K*  8S0% 2802

10NHj + 5803~ 2K* + SO%
5(NH,),C,0, + 2KMnO, + 8H,80, —>
— 10C0,1 + 2MnS0, + 8H,0 + 5(NH,),S0, + K,SO0,



1119. Na,C,0, + KBrO, + H,0 —> CO,! + KBr + NaOH
3| C,02~ - 26 —> 2C0,
BrOj; + 3H,0 + 6¢ —> Br~ + 60H"
3C,0%" + BrO; + 8H,0 — 6CO, + Br~ + 60H"
6Na* K+ K* 6Na'
8Na,C,0, + KBrO, + 3H,0 —> 6CO,! + KBr + 6NaOH

1120. H,C,0, + KMnO, — CO,! + K,MnO, + Mn0O,| + H,0
2| H,C,0, - 26 — 2CO, + 2H*
2MnOj + 4H* + 4¢ — MnO%™ + MnO, + 2H,0
2H,C,0, + 2MnOj + 4H —>
2K*
— 4CO, + 4H* + MnOZ%~ + MnO, + 2H,0
2K*
2H,C,0, + 2KMnO, —> 4CO,1 + K,MnO, + MnO,| + 2H,0

1121.  CgH,,0, + KMnO, + H,80, —>
— €O, + MnS0, + K;80, + H,0
5 | CgH,,05 + 6H,0 — 246 —> 6CO, + 24H*
24 | MnOj + 8H* + 56 — Mn2* + 4H,0
5CgH, ;04 + 30H,0 + 24MnO; + 192H* —>
72H*
24K*  36S0%-
—> 30C0, + 24Mn?* + 120H* + 96H,0
66H,0
24803 24K* + 1280%
5CH, ;04 + 24KMnO, + 36H,S0, —>
— 30C0,! + 24MnS0, + 66H,0 + 12K,S0,

1122.  (C4H,,0,)C(H)O + [Ag(NH;),]OH + NH, - H,0 —>

—> (C;H,,0,)COONH, + NH, + H,0 + Ag|

1| (C4H,,0,)C(H)O + 20H" + NH,+ H,0 - 26 —>
—> (C;H,,05)CO0- + 2H,0 + NHj

2 | [Ag(NH,),]* + 16 —> Ag + 2NH,
(C;H,,0,)C(H)O + 20H- + 2[Ag(NH,),]* + NH, - H,0—>
— (C4H,,05)C00- + NH{ + 2H,0 + 2Ag + 4NH,
(C5H,,05)C(H)O + 2 [Ag(NH,),]OH + NH, - H,0 —>
—> (C;H,,0,)COONH, + 2H,0 + 2Ag| + 4NH,
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1123. (CzH,,05)C(H)O + Br, + H,0—> (C;H,,05)COOH + HBr
1) (C4H,;,05)C(H)O + H,0 — 2¢ — (C4H,,0,)COOH + 2H*
1|Br,+ 2¢ — 2Br-

(CsH,,05)C(H)0 + H,0 + Br, —>
—> (C4H,,05)COOH + 2H* + 2Br~
(C5H,,04)C(H)O + Hy0 + Br, —> (C5H,,0;)COOH + 2HBr
1124, C,,H,,0,, + KMnO, + H,S0, —
— CO,1 + K,S0, + MnSO, + H,0
5 EZHMO11 + 18H,0 - 48¢ — 12C0, + 48H*
48 | MnOy + 8H* + 5¢ — Mn?2* + 4H,0
5C,,H,,0,; + 65H,0 + 48MnOj + 384H* —
144H*
48K+  7280%
— 60CO, + 48Mn?* + 240H" + 192H,0
127H,0
48802" : 48K + 24S02%"
5C,,H,,0;; + 48KMnO, + 72H,S0, —> ‘
— 60CO,1 + 48MnSO0, + 127H,0 + 24K,S0,




QopMynbHbIN yKasaTenb'

HEOPTAHUYECKWNE BELLLECTBA

Ag 129, 192, 285, 319, 328, 375, 440, 497, 565, 757, 784, 843, 946,
948, 950, 1039, 1075, 1107, 1111, 1113, 1122

AgCl 6, 15, 565

AgCl0, 6, 565

Ag,CO4 375

AgNO, 15, 285, 328, 757, 838, 843, 857, 858, 946, 948, 950

[Ag(NH,),]JOH 497, 1039

(Ag*lAg+3)0, 838

Ag,0 440

Ag,S 129

Ag,S0,192, 784

Al52, 70, 75, 108, 157, 228, 254, 276, 281, 331, 373, 415, 464, 467,
570, 638, 634, 707, 708, 780, 855, 881, 1024, 1025, 1026, 1051

Al,C,; 20, 331, 333

AlCl, 20, 70

All; 52

AIN 28

Al(NOy), 254, 319, 707, 708

Al,0, 75, 149, 175, 283, 333, 373, 415, 464, 467

Al,S; 108, 149, 625

Alx(SO0,), 148, 157, 175, 570, 626, 633, 634, 780

As 17, 909

AsH, 767, 768, 773, 775, 946

As,0; 768—1772, 946

As,05 772

As,S; 603, 777

As,S; 267, 776

Au 441, 502, 686, 734, 817, 927, 1020, 1041

AuClg 441, 817, 926, 927

AuCl, 926

Auy(Se0,); 686, 695

1 ®opmysibl BEILIECTB DACIIOJIOMKEHBI B aX(aBUTHOM MOPSAKe C
yxasaHueM HOMepoB ypaBHerEnit OBP, B KOTOPLIX OHM BCTPEUAIOTCH.
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B 247, 396, 713

B,0, 396

B(OH);, nnu Hy3BOg, 247, 713

Ba 200, 286

BaCO, 346, 358, 373

Ba(CN), 358

BaCl, 810

Ba(Cl0), 183

Ba(Cl0,), 810

BaH, 286

Ba(HS), 610

Ba(H,PO,), 312, 865

Ba;N, 286

Ba(NO,), 850

Ba(NO,), 610, 850

BaO 200, 286, 346, 373, 374

Ba0, 638, 657

Ba(OH), 312, 810, 850, 865

BaS 345

BaS0; 671

BaSO, 183, 345, 638, 657, 671

Bi 218, 700, 818, 819, 1022

BiCl, 818, 819 ,

Bi(NO3), 176, 218, 664, 700, 787, 788, 803"

BiNO4(OH), 788, 794

Bi(OH); 413, 841, 891, 1022, 1037

BiO(OH) 1038

Br, 4, 32, 34—47, 126, 314, 400, 404, 405, 410, 419, 430, 554—
558, 617, 641, 644, 645, 658, 740, 759, 779, 813, 821826,
861, 884, 888, 892, 896, 898, 902, 911, 912, 929, 935, 941, 949,
1013, 1036, 1042, 1123

Br,0 36

C 21, 26, 161—163, 165, 198, 199, 204, 248, 330—359, 369, 370,
373, 448, 471, 630, 710

CO 18, 103, 162, 163, 165, 333, 334, 336, 339, 340, 341, 343, 347,
352, 353, 357, 358, 360—367, 369, 449, 472, 503, 573

Co, 26, 49, 59, 60, 103, 142, 161, 163, 165, 194, 198, 204, 248,
265, 335, 337, 342, 348, 349, 350, 351, 354, 356, 360—362,
364, 368, 371, 372, 375, 399, 406, 450, 457, 471, 472, 477—
481, 484, 485, 490, 494, 498, 500, 501, 502, 504, 505, 507, 573,
630, 710, 736, 779, 796, 1000, 1039, 1056, 1060, 1061, 1066—
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1069, 1073, 1074, 1078, 1081, 1100, 1109, 1111, 1115, 1117,
1119—1121, 1124

CCL0 18

CCl, 10, 20

CS, 355

Ca 63, 217, 227, 258, 259, 310, 332, 371, 692, 693

CaCN, 199

CaC, 19, 199, 332, 339, 371

CaCO, 142, 163, 338, 349, 363

CaCl, 19, 24, 63, 64, 69, 84, 514, 515, 562, 809, 934, 935, 964, 1012

Ca(Cl0), 24, 84, 514, 515, 562, 809, 934—936, 964, 1021

Ca(OH), 34, 324, 462, 809

CaH, 64, 69, 80, 227, 461—464

Ca(HS), 139

Cal, 729

Ca,N, 217, 227, 463

Ca(NOy), 258, 259, 692, 693, 716, 729

Ca0 80, 217, 322, 338, 339, 353, 363, 461, 464

Ca,P, 310, 322—325, 352, 635, 716, 761, 762, 910

Cay(PO,), 322, 323, 325, 351, 352, 635, 761, 762, 910

CaS 163, 349

CaSO, 139, 142, 165, 353, 562, 936, 940

CaSi0, 351

CF, 330

Cd 709

Cd(NOy), 709

CeCl, 19

CeCl, 543

Ce0, 543

Ce(S0O,), 984

Ce,(SO,); 498, 984

Cl, 1—32, 34, 3840, 59, 60, 62, 66, 67, 76, 86, 87, 92, 295, 308,
325, 357, 424, 437, 460, 465, 509—528, 530, 569, 674, 682,
732, 758, 795, 806—813, 830, 831, 842, 870, 885, 902—910,
922, 949, 952, 960, 976, 979, 988, 1032, 1045, 1095, 1116

€10, 6, 77, 81, 86—90, 563, 567, 568, 648, 814

Clo, 1

C1,0 86

C1,0, 89, 91

CIF 3

CL,N 12, 13

Co 18, 694
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CoO(OH) 845, 1014

Co(NO,), 694

CoS 845

Cr 61, 347, 397

CrCl, 887

CrCl; 61, 357, 397, 413, 488, 520, 521, 522, 533, 578, 761, 888—
891, 1086

Cr(Cl0,), 802

(Cr,Fe)0, 347, 401, 406

Cr(NO,), 403, 803, 852

Cr(OH), 1015

Cr(OH); 180, 411, 885, 886, 925, 955, 959, 965, 972, 974, 978, 1015

Cr0; 402, 520, 660, 673, 1093, 1094

Cr,04 116, 117, 348, 357, 398—400, 402, 403, 407, 412, 884, 1094

CrO; (Cr0(0,), 790

Cr,S; 116

Cry (80 3 135, 172, 177, 194, 297, 404, 405, 408, 492, 539, 549,
579, 600, 604, 605, 654, 660, 673, 675, 752, 796, 798, 800,
892—894, 991, 1052, 1061, 1066, 1068, 1093, 1096, 1109, 1116

CrS0, 797, 801

CsCl 460

Cs04 460

Cu 70, 155, 168, 201, 232, 241, 252, 253, 271, 340, 471, 472, 486,
502, 503, 508, 562, 631, 696, 697, 980

CuBr 556, 639, 731

CuBr, 639

CuCl 820, 924

CuCl, 70, 241, 508, 820, 924

CuFeS 621

Cul 728, 923, 945, 983

Cu(NO;), 252, 253, 266, 320, 473, 623, 625, 696, 697, 723, 728,
731, 945 ‘

CuO 142, 143, 174, 232, 241, 320, 340, 470, 486

Cu,0 201, 407—474, 502, 503, 723, 1110, 1102, 1103, 1112

CuOH 1105

Cu(OH), 923, 1100, 1102, 1103, 1105, 1112

CuS 622

Cu,S 142, 143, 266, 623

CuS0, 155, 168, 174, 271, 474, 556, 562, 622, 623, 631, 639, 980,
983

F, 3, 53—58, 104, 330, 828, 829, 835
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Fe 31, 65, 110, 128, 160, 257, 326, 347, 360, 408, 467, 468, 695,

801, 854, 1023, 1071
FeAsS 737
FeAsO, 737
FeBr, 591
FeBr; 591
FeHPO, 326
Fe,C 265, 736
FeCO4 779

FeCl, 65, 66, 68, 98, 137, 298, 529—532, 536, 730, 742, 782, 792,

815 816, 918, 961, 963

Fe013 31, 67, 68, 98, 137, 145, 298, 529, 530—532, 536, 593, 742,

782, 793, 918, 961, 963
Fel, 223, 920

Fe(NO,), 152, 222, 223, 257, 263—265, 284, 617, 618, 621, 653,

695, 724—727, 730, 736, 790

Fe(NO), 283, 790

FeO 264, 725

Fe,0, 67, 134, 153, 154, 283, 284, 406, 452, 468, 1091
Fe,0, 167, 264, 360, 469, 727, 1071

Fe(OH), 188, 222, 433, 724, 827, 840, 938, 1006—1009

FeO(OH) 66, 188, 244, 433, 806, 815, 816, 826, 840, 844, 863, 920,

938, 958, 1003—1009
Fey(PO,), 23, 26
FeS 107, 128, 134, 145, 150, 154, 593, 620, 961
FeS, 137, 151—153, 452, 617—619

Fe, (S0 5 150, 151, 159, 160, 167, 168, 170—173, 408, 619, 620,

650—652, 6564—660, 742, 779, 782, 783, 801, 904, 980
FeSO, 160, 168—173, 6560—660, 844, 904, 980, 981
(FeSO,OH 167, 981

HMnO, 176, 281, 291, 418, 663, 664, 741, 778, 786—789, 794

Ge 867

H, 2, 63, 64, 65, 68, 69, 72, 107, 130, 160, 195, 215, 226, 228, 240,
303, 306, 326, 327, 334, 338, 363, 365, 380—382, 384, 385,

388, 390, 462, 464, 468, 1016, 1021, 1023, 1024
HAsO, 770

H,AsO, 17, 267, 767, 769, 776, 777, 909

H[AuCl,] 592, 734

HBr 33, 126, 314, 554, 591, 644, 658, 665, 731, 740, 911, 912, 941,

1123
HBrO 655
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HBrO; 32, 902

HCN 372

HC1 2, 5, 8, 10, 12, 16, 17, 25—28, 30, 32, 38, 59—69, 76, 85, 98,
122, 126, 137, 166, 186, 260, 295, 297, 314, 325, 329, 364, 388,
424, 437, 441, 444, 454, 460, 465, 488, 504, 505, 508522,
529533, 543, 544, 557, 560, 561, 563, 564, 566, 578, 584,
588—590, 592—594, 603, 608, 612, 668, 669, 677—679, 682,
683, 689, 717, 730734, 739, 743, 745, 751, 756, 761, 764,
769, 772, 774, 781, 792, 795, 805, 902, 905, 907—911, 922,
926—928, 930, 936, 949, 952, 960, 963, 967, 979, 988, 1083,
1086, 1114

HCIO 37, 85, 560, 561, 679, 769, 908

HCIO, 90, 516, 563

HCIO, 39, 519, 563, 564—566, 588, 688

HCIO, 40, 81, 122, 569, 584, 588, 802

H,Cr,0, 400, 803

HF 58, 240, 383, 559, 1040 |

HI 33, 42, 43, 47, 48, 85, 93—95, 97, 98, 238, 296, 506, 534—548,
572, 580, 643, 670, 672, 735, 742, 765, 802, 913—915, 917, 973

HIO, 38, 39, 45, 50, 97, 251, 534, 571, 572, 587, 659, 711, 712, 735,
905, 916, 930

HIO, 40, 569

HNO, 45, 97, 114, 139, 147, 148, 150, 176, 193, 211—213, 243,
245—270, 281, 290, 291, 293—295, 319, 321, 328, 383, 418,
469, 473, 527, 528, 532, 540, 559, 561, 574, 583, 598, 599,
610—614, 652, 653, 663, 664, 671, 680, 681, 684, 692737,
740, 741, 744, 753—1755, 759, 770, 776, 777, 787—1790, 794,
803, 804, 946, 948, 950, 969, 1040

HNO, 209, 290—296, 740—747, 939, 968, 969, 1082

H,O 5, 8, 10, 17, 26—28, 32, 38, 43, 47—49, 58, 66, 84, 101, 106,
124, 126, 136, 178, 180, 212, 213, 306, 307, 313, 325, 328, 334,
363, 364, 382, 384, 390, 400, 411, 413, 420, 426, 443, 458, 459,
506, 561, 564, 566, 572, 576, 577, 580—582, 584, 585, 590,
672, 685, 706, 714, 740, 757, 758, 863, 902, 905, 907, 909, 910,
911, 914, 920—932, 934—936, 939, 941946, 948—955, 957,
959—970, 972, 973, 975, 976, 978, 979, 981, 982, 985, 986,
988, 990—994, 996, 997, 1000—1004, 1015—1019, 1021,
1023—1030, 1037, 1041, 1051, 1053, 1059, 1071, 1077

H,0, 25, 50, 90, 140, 146, 185, 233, 282, 405, 417, 432—441, 454,
466, 537, 542, 560, 571, 602, 609, 615, 626, 656, 666, 697, 747,
793, 798, 799, 804, 805, 837, 844, 845, 852, 856, 850, 867, 882,
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883, 889, 893, 895, 900, 901, 916, 919, 934, 962, 971, 984, 990,
998, 1008, 1010, 1027, 1033, 1044, 1047

H3PO; 47, 506

H(PH,0,) 311

H,(HPO,) 269, 328, 636, 637, 718, 719, 755, 758, 764, 765, 771

H,PO, 250, 306, 314, 319, 326, 327, 328, 564, 572, 714—717, 719,
721, 755—760, 763, 766, 907, 948, 949, 950

H;PO, (H(PH,0,) 48, 329, 718, 764, 771, 917

H;SbO, 514

H,[PtCl;] 260, 733

H,S 8, 42, 99, 104, 127—137, 156, 157, 189, 268, 285, 587, 602,
628, 629, 633, 642, 669, 678, 836, 913, 955—960

H,S04(0,) 552

H,SO, 8, 10, 43, 77, 94, 96, 99, 106, 112, 114, 122, 124, 126, 132,
133, 135, 139, 144, 150, 152, 155—161, 170—173, 178, 189,
191, 194, 237, 267, 268, 290, 297, 311, 323, 400, 408, 411, 414,
422, 425, 436, 453, 474, 492—494, 498, 523—526, 539, 541,
542, 545—551, 553, 555, 556, 558, 562, 566—586, 588—590,
592, 596—602, 604—606, 612, 617—620, 624,626—648, 650—
662, 665—667, 670, 673—676, 678—680, 682, 684, 691, 738,
746—748, 750, 752, 762, 763, 766—768, 773, 7175—1789, 782—
785, 791, 796, 798, 801, 912, 914, 928, 936, 951954, 957,
960, 977, 979, 982, 984, 985, 988, 990—994, 996, 997, 1043,
1044, 1052, 1054, 1056—1058, 1060—1063, 1066—1069,
1072—1074, 1076, 1078, 1080, 1081, 1087, 1089, 1093, 1096,
1098, 1101, 1104, 1106, 1109, 1116—1118, 1121, 1124

H,Se0, 509, 687, 688

H,Se0,; 249, 509, 585, 927

H,S,04 990

H,[SnCl¢] 668, 743

H,[SiF,] 383, 559

H,[TaF;] 1040

H,TeO, 586

Hg 282, 329, 738, 764, 1049, 1050

HgBr, 36

HgCl, 329, 612, 756, 764, 928, 1114

Hg,Cl, 756, 928

Hg(NO;), 282

Hg,(NOy), 1049

HgO 36

Hg,I, 1050

HgS 612
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Hg,SO, 738

I, 33, 38—52, 85, 93—96, 98—103, 190, 223, 238, 250, 296, 362,
439, 453, 534—553, 569, 571, 573, 580, 581, 587, 640, 642,
643, 659, 661, 672, 683, 690, 711, 712, 728, 729, 742, 746, 749,
765, 774, 802, 839, 862, 905, 913—921, 923, 925, 930, 945,
973, 983, 987, 1048, 1108, 1110

IC1 930

1,0, 102, 103, 362

I,N 862

K 158, 216, 389, 456, 632

K;AsO, 831

K;As0, 17, 831

K[AI(OH),] 276, 1025, 1026

KBr 4, 430, 544, 554, 557, 558, 645, 824—826, 871, 888, 929,
1042, 1119

KBrO 871

KBr0, 34, 41, 544, 557, 772, 813, 1119

KBiO, 825

K,CO, 348, 350, 359, 451, 457, 495, 1065, 1079, 1085, 1115

KCN 359, 1049

KCl 4, 22, 23, 29, 30, 60, 62, 71, 74—T76, 78—80, 82, 111, 169, 171,
178, 183, 186,.275, 280, 424, 434, 454, 465, 488, 513, 517, 518,
521, 522, 527—529, 530, 533, 543, 544, 546, 557, 570, 578,
651, 745, 761, 772, 774, 781, 782, 795, 806, 813, 815—817,
819, 831, 866, 870, 871, 887, 903, 918, 924, 931, 1031, 1045,
1083, 1086

KCIO 22, 280, 517, 866, 931

KCIO, 88

KCl0, 23, 34, 74—80, 88, 91, 111, 169—171, 178, 434, 518, 526,
529, 546, 567, 648, 651, 674

KCIO, 77, 82, 91, 567, 570, 802

K,Cr0, 177, 393, 407, 411, 886, 888, 895, 897, 900, 925, 959, 972,
978, 1029

K,Cr,0, 117, 135, 172, 180, 194, 297, 348, 407—409, 488, 492,
498, 522, 533, 539, 578, 579, 600, 604, 605, 654, 675, 752, 761,
796—799, 801, 802, 955, 974, 991, 1031, 1052, 1061, 1066,
1068, 1086, 1096, 1109, 1116

K,[Cr(OH),] 887, 897, 900, 1029, 1031

KCr(S0,), 895

KF 389
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K,FeO, 159, 169, 244, 647, 806, 826, 827, 854, 863, 958, 1003—
1005, 1091

K,Fe0, 1003

K,[Fe(CN),] 30, 100, 989, 1042—1048

K [Fe(CN)g] 30, 989

KH 465

KHCO, 1000

K,[Hgl,] 1050

K,(PHO,) 879

KH,PO, 307, 878

KHSO, 77, 567, 640, 645, 648, 999

KHSO, 999

KI 5, 44, 99—101, 439, 453, 539—552, 640, 746, 748, 749, 774,
918, 919, 921, 922, 924, 1048, 1050, 1108, 1110

KIO, 5, 41, 190, 545, 661, 839, 922, 983

KIO, 548

KMnoO, 29, 60, 122, 123, 136, 170, 177, 187, 235, 237, 290, 313,
323, 324, 420, 422431, 435, 436, 487, 489—491, 493, 494,
496, 513, 523, 530, 551, 554, 556, 558, 577, 601, 646, 655, 667,
671, 676, 680, 684, 691, 745, 750, 762, 766, 767, T79—785,
795, 846, 872—881, 894, 903, 929, 947, 953, 954, 956, 970,
975, 977, 982, 995, 997, 998, 1000, 1001, 1006, 1043, 1053—
1060, 1063—1065, 1067, 1069, 1070, 1073, 1074, 1076—1081,
1084, 1085, 1087—1090, 1097—1099, 1101, 1104, 1106, 1115,
1117, 1118, 1120, 1121, 1124

K,MnO, 29, 62, 123, 182, 187, 236, 420, 423, 427, 429, 431, 496,
795, 846, 872, 873, 876—881, 903, 995, 1000, 1001, 1092, 1120

K;MnO, 874

KNCS 194, 794

KNO, 115, 210, 216, 278, 438, 649, 748—750, 846—849, 851, 853,
854, 941, 1083

KNO, 71, 115, 193, 214, 272—278, 280, 350, 353, 432, 455, 527,
528, 540, 671, 680, 684, 745, 750, 838, 848, 849, 853, 854,
857—859, 941—945, 996, 1017, 1025, 1026, 1049

K,0 456

KO, 119, 229, 451, 454458

KO, 459

K,0, 453

KOH 22, 23, 44, 88, 91, 101, 123, 136, 169, 177, 180, 182, 187,
188, 190, 210, 214, 229, 235, 236, 244, 272—274, 275, 277,
280, 307, 313, 324, 398, 411, 420, 423, 426, 427, 435, 439, 458,
459, 487, 489, 496, 806, 813, 815—817, 819, 824—827, 831,
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834, 839—840, 847—849, 851, 853, 854, 857—859, 864, 866,
869, 870, 872, 874—881, 888, 894, 895, 900, 919, 921, 925,
929, 942—944, 947, 955, 956, 958, 959, 970, 972, 974, 975,
978, 998, 1001, 1003—1006, 1016, 1017, 1019, 1021, 1025,
1026, 1029, 1031, 1046, 1047, 1051, 1053, 1055, 1059, 1064,
1065, 1070, 1077, 1079, 1084, 1088, 1090—1092, 1097, 1108,
1110

K,{0s0,}(0H),] 853

K,PO, 878, 879

K,PHO, 313

KPH,0, 307, 313, 864, 866

K,PbO, 280

K[Pb(OH),] 886, 897, 1016

K,S 356, 834, 970

K,S0, 44, 182, 183, 425—427, 834, 873, 874, 973, 978, 944

K,SO, 44, 99, 118, 119, 123, 124, 135, 158, 159, 169, 170, 172,
177, 183, 187, 189, 190, 191, 194, 237, 290, 297, 323, 408, 422,
425428, 436, 453, 490—494, 498, 523, 526, 539, 541, 542,
545—552, 556, 558, 576, 577, 579, 600, 601, 604, 605, 632,
646, 647, 649, 654, 655, 661, 667, 671, 675, 676, 681, 746, 748,
750, 752, 762, 766, 767, 779, 783, 785, 796—779, 801, 838—
841, 874878, 894, 895, 954, 957, 963, 973, 977, 978, 982,
983, 991—995, 999, 1043, 1044, 1052, 1054, 1056—1058,
1060, 1061, 1063, 1066—1069, 1073, 1074, 1076, 1078, 1080,
1081, 1087, 1089, 1096, 1098, 1101, 1104, 1106, 1109, 1116—
1118, 1121, 1124

K,S,0, 186, 187, 191, 877, 989, 993

K,S,04 188—191, 576, 838—841, 957, 991—996

K,S,0, 989

 K,[Sb(OH),] 824

K,[Sn(OH),] 819, 880, 1031

K,Te 869

K,TeO, 869

K,[Zn(OH),] 277, 859, 1017, 1019, 1021

Mg 72, 197, 272—274, 327, 370, 379, 394, 395, 670, 701, 702,
942—944

Mg(CH,C00), 670

MgCl, 72, 392, 424

Mg,;N, 197

Mg(NOy), 701, 702

MgO 370, 395
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Mg,P, 760

Mg, (PO,), 327

Mg,Si 379, 392, 395

Mn 415

MnBr, 430, 554

MnCl, 60, 62, 512, 513, 520, 781, 792, 795, 871

Mn(H,PO,), 430

Mn(NO,), 193, 281, 291, 671, 680, 684, 741, 745, 760, 786—1789,
750, 883

MnO, 118, 136, 177, 235, 313, 324, 414, 417, 419, 421, 422, 426
429, 431, 487, 489, 512, 524, 550, 778, 790—794, 823, 870,
875, 882, 883, 894, 929, 947, 953, 956, 970, 975, 977, 982,
997—1002, 1006, 1010, 1053, 1055, 1059, 1062, 1064, 1065,
1070, 1077, 1079, 1084, 1085, 1088, 1090, 1092, 1097, 1099,
1115—1120 '

Mng0, 415

MnO(OH) 871, 1011

Mn(OH), 416, 417, 870, 1010, 1011

MnS 611

MnSO, 170, 176, 237, 290, 323, 413, 418, 419, 422, 425, 428, 490,
491, 493, 494, 523, 524, 550, 551, 556, 558, 577, 601, 611, 640,
655, 664, 667, 676, 691, 750, 762, 766, 767, 778, 779, 780, 782,
783, 785, 791, 793, 823, 882, 954, 982, 997, 1054, 1056—1058,
1060, 1062, 1063, 1069, 1073, 1074, 1076, 1078, 1080, 1081,
1087, 1089, 1098, 1101, 1104, 1106, 1117, 1118, 1121, 1124

Mo 378

Mo,0; 538

MoO, 141, 378, 538

MoS, 141

N, 14, 54, 113, 195—201, 203—206, 224, 229, 230—233, 235—
242, 244, 283, 299, 300, 336, 337, 350, 356, 358, 372, 376, 412,
463, 500, 502, 503, 505, 507, 694, 698, 703, 747, 801, 820, 832,
847, 857, 863, 932, 937, 940, 942, 1005, 1083

NF, 54, 225, 240

N,H, 234, 242, 273, 832, 857, 943, 1019

NH, 13, 14, 72, 196, 215, 224—237, 272, 276, 277, 359, 380, 412,
497, 499, 846, 855, 859, 860, 937, 944, 1017—1019, 1025,
1039, 1075, 1107, 1111, 1113, 1122

NH,Br 861

(NH,),CO, 1113

NH,Cl 12, 13, 14, 71, 72, 240, 275, 300, 906

(NH,),Cr0, 412
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NH,F 225
(NH,),Fe(S0,), 783
NH,O0H 243, 274, 820
NH,OH 244, 497, 861—863, 906, 942, 947, 972, 1005, 1026, 1038,
1107, 1113, 1122
NHHS 245, 246, 499, 616, 906, 972, 1029
(NH,),S,0, 192, 998
(NH,),S0, 192, 783, 940, 997, 1118
_NH,I 862
NH,NO, 245, 246, 254, 259, 286—288, 616, 692, 701, 708
NO 11, 45, 95, 195, 201—210, 213, 218, 219, 222, 224, 245, 249,
253, 257, 260, 269, 292, 294, 296, 298, 336, 505, 532, 535, 559,
561, 582, 599, 610, 612, 613, 649, 690, 695, 696, 700, 706, 711,
714, 718, 719, 727, 729, 732—1734, 738, T42, 746, 748, 749,
751, 754, 770, 777, 847, 851, 920, 923, 939, 1040
NO, 95, 97, 113, 114, 139, 147, 148, 150, 152, 194, 202, 207—223,
243, 246—252, 255, 256, 261, 268, 270, 271, 281, 283—285,
289, 292, 321, 337, 403, 469, 473, 505, 535, 574, 582, 583, 598,
607, 611, 614, 616, 618, 620—625, 652, 653, 681, 691, 697,
704, 709, 710, 712, 713, T15—717, 720—726, 728, 731, 735—
737, 743, 746, 748, 754, 759, 760, 770, 776, 796, 848—851,
920, 939, 968, 969
N,0 71, 200, 230, 243, 255, 258, 275, 287, 691, 693, 699, 702, 707,
847
N,0, 1035
N,O; 208, 211
N,0; 15, 220
NOCI 11, 547
Na 109, 226, 387, 445, 475, 629
NaAsO, 49, 830
NayAsO; 915
NayAsO, 603, 774, 775, 830, 915
NaAlO, 446
Na[Al(OH),] 855, 860, 1024
Na[Au(CN),] 1020
NaBr 37, 404, 410, 419, 555, 641, 821—823, 884, 892, 896, 898,
935, 937, 938
NaBrO 37, 938
NaBrO, 104, 400, 555, 829, 937
NaBrO, 104, 829
NaBiO, 176, 413, 664, 788, 794, 803, 841, 891, 1037, 1038
NaCN 932, 1041
Na,CO, 49, 163, 349, 367, 399—406, 448—452.
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NaCl 73, 83, 145, 166, 234, 298, 300, 387, 413, 444, 523—526, 547,
594, 603, 608, 668, 669, 677—679, 682, 689, 751, 774, 807,
808, 811, 812, 820, 830, 842, 885, 889—893, 904, 932, 933,
961, 988, 1032, 1095

NaClO 73, 234, 808, 890, 932, 933

NaClO, 83, 814 '

NaClO; 73, 83, 568, 807, 814

Na,Cr0O, 393

Na,CrO, 404, 405, 406, 410, 413, 852, 884, 885, 889, 890, 896, 898
899, 901, 965, 966, 1027, 1028, 1030, 1032—1038

Na CrOg 901

Na,[Cr(OH)¢] 410, 896, 898, 899, 966, 1027, 1028, 1030, 1032—
1038

NaF 57, 104, 828, 829, 835

Na,[Fe(OH),] 1023

Na,GeO; 867

NaHCO; 932

NaH,AsO, 49

NaH,PO, 321, 720

Na,H,Sb,0, 553

NaHS 968, 969

NaHSO; 979

NaHSO0, 144, 525, 568, 606, 969

NajzH,104 811

Nal 49, 51, 96, 553, 642, 684 832, 987

NalO, 51, 96, 581, 573, 811

Na,MnO, 1002

Na;MnO, 1002

NaNj; 239

NaNH,, 226

NaNO, 221, 297—300, 393, 739, 750—754

NaNO, 147, 176, 221, 239, 271, 279, 282, 297, 321, 399, 607, 664,
720, 752—754, 788, 794, 803, 843, 852, 855, 856, 860, 883,
968, 1018

Na,0 120, 239, 299, 442, 445—448, 452, 475, 476

Na,0, 120, 367, 424—452, 475, 476, 541, 785

NaOH 37, 51, 57, 104, 121, 185, 221, 279, 282, 383, 404, 405, 410,
413, 419, 443, 807—808, 811, 812, 814, 818, 820—823, 828,
830, 832, 833, 835—837, 841—845, 852, 855, 856, 860, 868,
873, 882, 883, 885, 880—893, 896, 898, 899, 935, 964, 965—
967, 986, 1002, 1018, 1022—1024, 1027, 1028, 1030, 1032—
1038, 1041, 1095, 1102, 1103, 1119
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NagP 720

Na,PbO, 899

NaPb(OH), 1034

Na,S 109, 121, 144—147, 162, 166, 181, 354, 603—609, 833, 961 —
967, 1028

Na,S,0, 121, 184, 185, 676—683, 833, 836, 837, 931, 967, 986—
988

Na,$,0, 193, 683

Na,S,0, 986, 987

Na,S0, 120, 179181, 447, 608, 667—670, 672—674, 689, 722,
842, 843, 904, 974, 975, 976, 997

Na,SO, 96, 146, 162—164, 166, 176, 180, 181, 184, 185, 193, 271,
349, 354, 400, 404, 405, 419, 452, 523, 524, 526, 541, 553, 555,
573, 581, 604, 605, 609, 629, 641, 664, 667, 672, 674, 676, 680,
681, 684, 722, 775, 785, 823, 835, 837, 841—845, 873, 882,
892, 893, 931, 963, 964, 974—977, 979, 1030

Na,Se0, 812

Na,Se0, 812

Na,Si0, 382, 868

Na,Si0, 381

Na,[Sn(OH),] 818, 1022

Na,[Zn(OH),] 822, 1018

Na,[Zn(CN),] 1020

NaVO, 594

NiBr, 1073

NiCl, 805

Ni(OH), 821, 933, 1012, 1013

NiO(OH) 805, 821, 933, 1012, 1013

NiS 626

NiSO, 626

0, 6, 15, 25, 28, 58, 59, 61, 67, 74, 81, 82, 84, 87, 89, 90, 92, 93,
101, 102, 105, 106, 127—129, 138, 143, 149, 153, 154, 159,
167, 178—175, 184, 195, 202, 2183, 214, 220, 224, 270, 278,
282, 284, 285, 288, 289, 301, 302, 315, 317, 318, 361, 375, 391,
403, 406, 407, 414, 421, 423, 432, 434—437, 442444, 450,
451, 454, 455, 457—461, 476—485, 495, 500, 501, 504, 507,
508, 537, 560, 571, 650, 785, 791, 793, 798, 804, 805, 816, 817,
858, 872, 887, 921, 934, 967, 981, 984, 985, 992, 998, 1004,
1007, 1009, 1011, 1014, 1015, 1027, 1041, 1046, 1047

0, 1, 89, 101, 220, 398, 638, 921, 1009

OF, 57, 828

Os 853
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P 35, 46, 47, 79, 205, 250, 301—313, 322, 324, 506, 564, 572, 636,
714, 715, 864

PBr; 429, 430, 759, 949

PBr, 35

PCl, 16, 308, 315, 316, 717, 911

PCIl, 316

PCL;0 315

PH; 16, 48, 303, 307, 312, 317, 637, 721, 766, 864, 866, 907, 917,
948 '

PI, 46

POBr; 429

P,0, 302, 303, 318—320, 763, 950

P,0; 79, 205, 301, 305, 318, 320

PbS 613-—615

P,S; 309

P,S; 304

Pb 281, 342, 755, 1016

PhCl, 510, 511, 531

PbCrO, 549

Ph(HSO,), 418, 525, 663

Ph(NO,), 279, 280, 281, 289, 418, 527, 528, 540, 663, 753, 755,
786, 789, 804, 856, 996

PbO 289, 342

PbO, 279, 418, 466, 510, 525, 527, 662, 663, 753, 786, 804, 856,
886, 897, 899, 996, 1034

Ph;0, (Pb,Pb)0, 511, 528, 531, 540, 789

Ph(OH), 466

PbS 140, 971

PbSO, 140, 549, 613—615, 662, 971

Pd 364

PdCl, 364

Pt 290, 733

S 7, 42, 53, 78, 94, 105—121, 127, 131, 132, 134—136, 144, 145,
147, 158, 166, 184, 186, 245, 246, 304, 309, 335, 355, 356, 411,
447, 499, 566, 574, 575, 587, 591—598, 600, 601, 603, 604,
606—608, 610, 616, 626, 632, 634, 643, 677, 681, 822, 833—
835, 913, 931, 955, 956, 958, 959, 961, 964, 965, 966, 968, 970,
972, 1028, 1029

S,Cl, 7

SOCl, 126

SCL,0, 9, 397

SF, 53
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S0, 9, 10, 43, 78, 105, 111—113, 115, 116, 122—125, 127, 131—
133, 141, 143, 144, 149, 151, 153—155, 158, 160, 161, 174,
175, 186, 194, 206, 311, 335, 353, 397, 474, 568, 575—586,
595—597, 606, 619, 621, 630—632, 635—637, 639, 641, 644,
645, 665, 666, 677, 685, 763, 796, 800, 836, 906, 912, 928, 936,
951—954, 1030

SO, 125, 206, 207

Sb 705

Sh,0, 824

Sb,0, 624, 705

Sb,S, 624

ShCl, 514

Sby(SO,), 553

Se 125, 231, 585, 685, 689, 706, 927, 951, 986

Se0, 125, 231, 685, 686, 951, 986

Si 55, 343, 376—389, 393, 394, 396, 559

SiC 344

Si€l, 21, 386—388

SiF, 55, 56, 389

SiH, 390, 391, 392

SizN, 376, 380

Si0 393

Si0, 343, 344, 351, 377, 378, 384, 390, 391, 393—396

SiS, 385

SmCl, 781

SmCl, 781

Sm,(S0,), 781

Sn 703, 704

SnCl, 533, 668, 743, 819, 880, 926, 1031

SnCl, 533

Sn(NOy), 703

Sn(OH), 818

Sn0, 704, 927

SnS0, 661

Sn(S0,), 661

SnS, 668

Ta 1040

Te 261, 869
TeO, 261
TiCl; 17
Ti0OSO0, 178
Tiy(S0,); 178
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U,04 627
U0,S0, 627, 985
U(S0,), 627, 985

VOCL, 594

Zn 130, 156, 219, 276, 386, 628, 669, 698, 699, 739, 768, 773, 775,

797, 859, 1018-—-1021, 1072
ZnCl, 384, 669, 739
Zn(NO,), 219, 698, 690
ZnS 130, 138, 822
ZnS0, 138, 156, 628, 768, 773, 775, 797, 1072

OPTAHNYECKHME BELLIECTBA

AnkaHb! M UX NpoU3BOAHbIE

CH, 366, 368
C,H, 479—481
C,H, 477
C,H,, 482
C,H,C1 504
C,H,,I 506

AMMUHDI

RNH, 1082
C,H,NH, 507
(CH,),NH 502, 503
CH,NH, 1083

AnkKeHbl

C,H, 1053, 1056

C,H, 496

C,H,, 492, 1052

CeH,, (CH,CH—C(CH,)CH,CH,) 493, 1058
CeH,, (CH,—C(CH,)CH,CH,CH,) 494, 1057
NH,C,H, (CH,—CHCHNH,) 1059

AnNKvVHDI
C,H, 484, 487, 1054, 1055
C,H, (CH;—C=CH) 1060
C;Hg (CH=CCH,CH,CH,) 1061
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ApeHbl 1 UX NpousBogHbIe

CoH, 481
C,H,CH; 478, 1062—1064
CeH,(CHj), 1073

CoH,CH(CH,), 1069

CoH,C,H, 498, 1065—1067
CeH,C,H, 1068

CeH,CH—CH,, 1077—1079
CoH,CH=CH—CH,—CH, 1080
CoH,C=CH 1081

CeH,NO, 499, 1051, 1071, 1072
NO,C,H,C,H, 1073, 1074
NH,CH; 499, 1071, 1072
C4H,NCl, 505

CnupTbl

RCH(OH)CH, 1108

R—OH 1082

CH,OH 365, 488, 1083, 1085—1087
C,H,OH 489, 1088—1096

C,H,OH 486

C,H,OH (CH,CH(OH)CH,CH,) 1097
C,H,(OH), (CH,0H—CH,0H) 1053, 1099
C;Hg(OH),(CH,CHOHCH,OH) 496
C,H(0H),NH, (CH,0HCHOHCH,NH,) 1059
CeHy—C,Hy(OH), (C;H,CHOHCH,OH) 1077

Anbpernabi

CH,0 1101, 1109, 1111, 1112

C,H,0 497, 1090—1092, 1096, 1102, 1104
C,Hg0 486, 11051107

C4H,,0 493

C4H,CHO 1062

CoH,,0 ((CH,),CH,CHO) 1075, 1076

KeToHbl

R—C(0)CH, 1110
C,H,0 (CH,C(0)CH,CH,) 1058, 1097
C5H,,0 (CH,C(0)C,H,) 1057 -
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OpraHuyeckve KUcIOTbl

HCOOH 488, 491, 1039, 1086, 1087, 1100, 1101, 1112—1114

CH,COOH 482, 491, 749, 1052, 1058, 1060, 1061, 1089, 1093,
1104, 1115

C,H,COOH 492, 1052, 1080, 1105, 1106

H,C,0, 1054, 1116, 1117, 1120

C,H,,0,COOH 1123

C,H4(OH)COOH (HOOCCH(CH,)CH,0H) 1098

C,H,(COOH), (HOOCCH(CH,)COOH) 1098

NH,CH,COOH 500

C,H,COOH 498, 1063, 1066—1069, 1078, 1080, 1081

C¢H,(COOH), 1076

NO,C,H,COOH 1073

NH,CgH,COOH 1074

Conu opraHuyeckux Kuaiot

RCOOK 1108, 1110
CH,COONH, 497, 1107
CH,COOK 489, 749, 1065, 1088
CH,COONa 670, 1095, 1102
C,H,COOK 1064, 1079
(C;H,,0,)COONH, 1122
(C;H,,0,)COONa (HOCH,(CHOH),COONa) 1003
(CH,),C,H;COONH, 1075
C,H,K,0, (KOOCCH,COOK) 495
(NH,),C,0, 1118

K,C,0, 487, 1055, 1084, 1099
Na,C,0, 1119

CoH,(COOK), 1070

Spnpbl

/ \
H,C—CH,, 1084
CH,COOC,H, 501

Yrnesopbl

C4H, 0, 506
CeH,,0, 490, 1103, 1121—1123
C,oH;;0,, 483, 1124
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KOMIMTEKCHBIE COEOMHEHNA

[Ag(NH,),]0H 497, 1039, 1075, 1107, 1111, 1113, 1122

H[AuCl,} 592, 734

H,[PtClg] 260, 733

H,[SiF,] 383, 559

H,[SnCl,] 668, 743

H,[TaF,] 1040

KI[AI(OH),] 276, 881, 1026, 1051, 1052

K,[Cr(OH),] 887, 897, 900, 1029, 1031

K,[HgI,] 1050

K,[Hg(CN),] 1049

K,[0s0,(OH),] 853

K,[Fe(CN)] 30, 100, 989, 1042—1048

K[Pb(OH),] 886, 897, 1016

K,[Sn(0H),] 819, 880, 1031

K,[Sb(OH)] 824

K,[Zn(OH),] 277, 859, 1017, 1019, 1021

Na[Au(CN),] 1020, 1041

Na[Al(OH),] 855, 860, 1024

Nay[Cr(OH),] 410, 896, 898, 899, 966, 1027, 1028, 1030, 1032—
1038

Na,[Pb(OH);] 1034

Na,[Fe(OH),] 1023

Na[Sn(OH),] 1022

Na,[Sn(OH),] 818, 1022

Na,[Zn(OH),] 822, 1018

Na,[Zn(CN),] 1020
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2. Nprmepbl Ha BOCCTaHOBNEHMe
neBOW 4actn ypasHeHun OBP

NPUMEP 1. [lana nipaBas 4acTh YPAaBHEHHUA PeaKIIUH:

BoccranoBuTE JIEBYIO YaCTh, YyPABHEHUS.

YpaBHeHHE COCTABJIEHO AJIA KHCJIOTHOH CpeAbl, TaK Kak
cpeay MPOAYKTOB BOCCTAHOBJIEHHBIN HOH Mapranma Mn?+, Ile-
pen cepoit S crouT KoaddunMeHT 5, clesoBaTeIbHO, OKHCIH-
Tens MnOy B3san 5e. Boccranosurens — S2-, Tak Kak, Bo-Iep-
BhIX, oGpasoBasachk cepa S, mpocToe BemecTBO, BO-BTOPBIX,
nepes MnSO, crout KosdpuuuesT 2, cienoBaTeIbHO, BOCCTA-
HOBUTEJBb OTHAN 2€. Bo3MOKHBIE [TOJIypeaKIyu:

2 | MnOj + 8H" + 5¢ — Mn?* + 4H,0
5| H,S—2¢—S + 2H*
2MnOj + 16H* + 5H,S — 2Mn2* + 8H,0 + 5S + 10H*
6H+
2K+ 3502- 2802 | 2K+ + S0%-
2KMnO, + 3H,S0, + 5H,S = 2MnS0, + 8H,0 + 58| + K,S0,

NMPUMEP 2. [lasa nmnpaBas 4acTh YPABHEHUA PEAKIINH:
—> I,| + 2KNO, + Ph(NO,), + 2H,0.

BoccTaHOoBHTE JIEBYIO YACTh YPABHEHUS.

YpaBHEHUE COCTaBJIEHO JJA KHUCJIOTHOUI cpeabl. OKUCIM-
TeJIb B34 2€, TaK Kak obpasoBaiicsa Pb2t: Pbt4 + 2¢ — Pb2t,
a MOHBI Hoja OBLIN BOCCTAHOBUTEIAMHU.

BosMmorkHBIE TOJypeaKIlyuu:

1|21 -26—1,

1{PbO, + 4H* + 26 — Pb?* + 2H,0

21~ + PbO, + 4H* —> I, + Pb2* + 2H,0
2K+ 4NO; 2NO; 2K* + 2NO3
2KI + PhO, + 4HNO, = I, + Pb(NOy), + 2H,0 + 2KNO,

NPUMEP 3. Jlarsr (opmy:asl npoaykToB peaknuu NO, FeCl,,
NaCl, H,0.

BoccranoBuTe ypaBHeHHE PEaKIlUU.

BujgHo, 4TO a30T BOCCTAHOBUJICS, & MOHBI JKeJje3a OKMCJIU-
nuch, cpesa Kuciaordas. Ilepex Fedt — kosdpdunuent 1, cre-
JOBaTeJIbHO, OKUCJINUTENIh B3AI 1€.
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Bo3MOKHBIE TOJYPEAKIINHN:

1 Fe?t — 1¢ — Fe3*
1{NO; + 2H"* +1é—> NO + HZO

Fe2* + NO; + 2H* — Fe3* + NO + H,0
2C° Na* 2CI-  3CI- Na* + CI-
FeCl, + NaNO, + 2HCI = FeCl, + NOt + H,0 + NaCl

NPUMEP 4. BoccTaHOBHUTE JIEBYIO YaCTh YpPaBHEHHS, €CJIH
naHBl NPOAYKTH peaknuu ¢ koaddunuenramu 2K,CrO,,
7KCl, 56H,0.

VYpaBHeHHE COCTaBJI€HO AJIA IIEJOYHOHN CpeAbl, TaK Kak
K,CrO, obpasyerca B memouHoéi cpexe. Ilepexn xpomar-
MOHOM CTOHT Koaddumuent 2, cjiegoBaTeJbHO, OKUCIUTEID
MIPUHSAA 2€ NI KPaTHOE JBYM YHCJIO 3JIEKTPOHOB.

BosMokHBIE TOJYPEaAKIINN:

1) Cr3+ + 80H — 3¢ — Cr0,2 + 4H,0;

2) Cr2* + 80H™ - 4¢ —> CrO,2 + 4H,0.

B KauecTBe OKHCJINATEJIA BLICTYIAET XJIOD.

BoamorxHBIE TOJNIyPEAKITUN:

3) Cl, + 2¢ — 2Cl7;

4) C103 + 3H,0 + 66 — Cr0O;2 + 4H,0.

IlomoiinyT BapuaHTel 1 U 4, TaK KaK YHUCJIO OTJAHHBEIX U
B3ATHIX 3JIEKTPOHOB COOTBETCTBEHHO 3 1 6 mociie cOKparle-
musa 1 u 2, 1. e. nepes CrO;? nmoasurca Koabdunuent 2.

2| Cr3* + 80H- — 3¢ — Cr0%~ + 4H,0
1|C10;5 + 3H,0 + 66 —> Cl- + 60H-
2Cr%* +160H- + C10; + 8H,0 — 2Cr0%- + 8H,0 + CI- + 60H"
100H- 5H,0
6CI- 10K+ K* 4K* K*
| 6K+ + 6Cl-
2CrCl, + 10KOH + KCIO, = 2K,Cr0, + 5H,0 + TKCl

NPUMEP 5. BoccTanoBuTe JIEBYIO YaCTh YPaBHEHUS, €CJIU
o6pasoBanuck mpoAYKTH MnSO,, I,, K,S0,, H,0.

CpeZla KHCJOTHAs, TaKk KaK BoccTaHaBamBaercsa Mn2'.
Kuciorsas cpefa coszpajiach 3a CUeT CepHOM KuciaoThl. Mc-
xonusie BemectBa: H,S0,, KMnO, (oxkucaurens), KI (soc-
CTAHOBUTEJD).
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2| MnO; + 8H* + 56 —> Mn?* + 4H,0

5(20 - 26— 1,
2MnOj + 16H* + 10I- —> 2Mn2* + 8H,0 + 51,
2K+ 8803 10K+  2S0%- 12K* + 6S0%-
2KMnO, + 8H,S0, + 10KI = 2MnS0, + 8H,0 + 51, + 6K,S0,

NPUMEP 6. Kaxue gBa BelecTsa BCTYIIMJIA B peaxumo,' ec-
nu obpasosasuck Cry(S0,);, SO,, HCl, H,0?

OnpegenaeM OKUCJIUTENb U BOCCTAHOBUTENb. Tak Kax 006-
pasoBanica SO,, MOXXHO IIPEAIIOTIOMKHUTh, YTO OKHMCIUTEIb —
H,S0,, BoccrasoButens — Crt2, a koukpersee — CrCl,.

CrCl, + H,SO,(konm.) — Cry(S0,); + SO, + HCL + H,0
1| 2Cr2+ — 2¢ —> 2Cr3+

1|S0% + 4H* + 26 —> SO, + 2H,0

2Cr?* + S02- + 4H* — 2Cr3+ + 80, + 2H,0
4Cl- 350% 4H* 380% - 4H* +4Cl-
2CrCl, + 4H,S0,(xou1.) = Cry(S0,), + SO, + 2H,0 + 4HCl

NPUMEP 7. Kakue nBa BelecTBa BCTYIHJIN B PeaKIHIO, ec-
nu obpasosanucek Fe, H,0, N,?

Ecnu BOCCTaHOBUJIOCH YKe€JIe30, 3HAYUT, A0 PeaKIUU OHO
os110 Fe?t — okucauTennb, TOr/a BOCCTAHOBUTEJIb BEIleCTBO,
KoTopoe copepsxano N3-, — s1o NH,. ‘

FeO + NH; — Fe + N, + H,0

3| Fe2* + 26 —> Fe?
1|2N3 - 6¢—> NY

'3FeO + 2NH, = 3Fe + N, + 3H,0
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