1.
0 +5
Pb(s) + H+ NO; + CI

+4 +2

S PbCE” + NO(g) + HO

paznja suma atoma klora s lijeve i desne strane imitirista

Pb(s) + 6Cl S  PbCK +4e /*3
NO; + 3€ + 4H' S NO(g) + 2HO | *4
ANO; + 12€ + 16H S 4NO(g) + 8HO
3Pb(s) + 18Cl S  3PbCE + 12e
3Pb(s) + 18Cl+ 4NOy"+ 16H & 3PbCE + 4NO(g) + 8HO
2.
2 +5 0 +2

CuS(s) + H+ NO; S Cu* + S(s) + NO(g) + KD

NO; + 3€ + 4H' S NO(g) + 2HO [*2

CuS(s) S S(s) + 2e+ CU* /*3

2NO; + 66 + 8H'
3CuS(s)

it

2NO (g) + 4HO
3S(s) + 6e+ 3CU*

)

3CuS(s) + 8H+ 2NOy

3CU* + 35(s) + 2NO(g) + 44D

3.
+4 +2 +2 +4
PtCk> + Sn(OH)* + OH 5 PtClL> + CI + Sn(OH)*
PtCk” + 26 S PtClL* + 2CI
Sn(OH)* + 20H S Sn(OH)* + 2e
PtCk” + Sn(OH)* + 20H S PtCL* + 2Cl + Sn(OHY”

4.

2x(-1)
+1 +6 6XxB)

Ag* + SO¢ + H,0

+6 -2

+2
AgO(s) + H + HSQr

i

S,047 + 26 + 2H" 2HSQO;
Ag® + H,0O AgO(s) + &+ 2H [ *2
S,047 + 26 + 2H" 2HSQO;

2Ag" + 2H,0

i

2AgO(s) + 2e+ 4H

2Ag" + SO5% + 2H,0

ny

2AgO(s) + 2H + 2HSQ



5.

+6 3 1 +3 -3 +1

KoCrOs(s) + H + HSQ, + CH,CH,OH S KCr(SOy), 012 HO(s) + CHCHO
KoCr,04(s) + 4HSQ + 6€ + 10H + 17THO S 2KCr(SQy), 012 HO(s)

CH;CH,OH S CH3CHO + 26 + 2H' /*3
KoCrO(s) + 4HSQ + 66+ 10H + 17THO S 2KCr(SQy), 012 HO(s) + 7 HO
3CH,CH,OH S 3CH,CHO + 66 + 6H'

KoCr,07(s) + 4H + 4HSQ + 3CHCH,OH + 17THO & 2KCr(SQ), 012 HO(s) + 3CHCHO

OBRATITE POZORNOST NA ODRBIVANJE STUPNJA OKSIDACIJE

UGLJIKA U CHsCH,OH i CHsCHO. U organskim spojevima oksidacijski broj
ugljika se odreduje tako da se ugljiku za svaku vezu sa elektropdarnijim (atom
vodika) pridoda (-1) a za svaku vezu sa elektroneganijim (atom kisika) pridoda (+1).

H
3 |-4
—H H—c|;—|_|

H H H
ili se moze rjeSavati s prosj&nim stupnjem oksidacije
2 [2 +3

+6 1 1

K2Cr;04(s) + H + HSO, + CH3CH,OH 5 KCr(S0y), 012 HO(s) + -CI-|3C;HO
KoCr,O(s) + 4HSQ + 66+17 O +10H S 2KCr(SQy), 012 HO(s)

CH3;CH,OH S CHsCHO + 26 + 2H' /*3
KoCrOq(s) + 4HSQ + 66+ 17 HO +10H S 2KCr(SQ), 012 HO(s)

3CH;CH,OH S 3CH,CHO + 66 + 6H'

K2C|’207(S) +4H + 4HSQ + 3C|'ECH20H + 17"&0

iy

2KCr(SQ), 012 HO(S) + 3CHCHO



6.

1 +6

CHsCH,OH + CrO/Z + H

+3 +3

CH,COOH +Cf' + H,0

T8 A

Cr,0;~ + 66 + 14H 2CF" + 7H,0 [*2
CH5CH,OH + H,0 CH,COOH + 4é+ 4H' / *3
2Cr0,>  + 126+ 28H 4CP* + 14H0

3CH;CH,OH + 3H,0

i

3CH,COOH + 12e+ 12H

3CH;CH,OH + 2Cp0O;/” + 16H

)

3CH,COOH + 4CT" + 11HO

7.
S(s) + Q(g) ()
Ox(Q) + 46+ 4H S 2H,0
S(s) +2HO S SOyg) + 4e+4H
S(s) + Q(9) S S0y(9)
ili
Ox(g) + 46+ 2HO S 20H
S(s) + 40H 5 SOg) + 46+ 2H0
S(s) + Q(9) S S0Oy(9)
8.

paznja: HF kao H,O u kiselom
+2 1- 0

Kcﬁ(s) + CuCl(s) + R(9)
F,(g) +2ée+ 2H"
3KCI(s) + CuCj(s) + 6HF

mi i

+3 -1 0

KsCuRy(s) + Ck(g)
2HF [ *3
KsCuR(s) + 5/2C)(g) + 6€ + 6H"

3F,(g) + 6€ + 6H"
3KCI(s) + CuCj(s) + 6HF

i

6HF
KsCuR(s) + 5/2C)(g) + 6€ + 6H"

3KCI(s) + CuCj(s) + 3k(q)

paznja: F kao OH u luznatom

Fo(g) + 2€

i

KsCuFy(s) + 5/2 CX(g)

S 2F /*3



3KCI(s) + CuCl(s) +6F

iy

K4CuR(s) + 5/2C)(g) + 66

3Fx(g) + 6e

3KCI(s) + CuCl(s) +6F

i

6F
KaCuR(s) + 5/2C)(g) + 6€

3KCI(s) + CuCj(s) + 3k(q)

Q.
+6 +3
Cr,0* + C,O,> + H'

I}

)

KsCuFy(s) + 5/2 CX(g)

+3 +4
Cr* + COy(g) +H,0

Cr,O/ + 6e +14 H' S 2Cr*+ 7H0
C,0” S 2CON(q) + 26 /*3
Cr,0* + 66 +14 H' S 2Cr*+ 7HO
3C,0,% S 6CO,(Q) + 66
Cr,0~ +3G0O,/ + 14H 5 2Cr" +6CQ(g) +7H,0
10.

0 +5 _ +4 +4
Sn(s) + H+ NG, S SnOy(s) + NO(g) + HO
NO; + e +2H' S NO(g) + O | *4
Sn(s) + 2HO S SnOY(s) + 4€ + 4H
ANO; +4€ +8H' S ANOJ(g) + 4HO
Sn(s) + 2HO S SnO(s) + 46 + 4H

Sn(s) + 4H + 4NO;

11.

+4 +5

MnO,(s) + KOH(s) + KCIQ(s)

KCIOs(S) + 66 + 3H,0

MnOy(s) + 2KOH(s) + 20H

iy

SnQGy(s) + 4NQ(g) + 2HO

+6 -1
K,MnO4(l) + KCI(l) + H,0
KCI(l) + 60H
K,MNnO4(l) + 26 + 2H,0 /*3

nmuhn

KCIOs(s) + 66 + 3H,0

3MnO,(s) + 6KOH(s) + 60H

KCI(l) + 60H
3K2Mn04(|) + 6€ + 6H,0O

i

3MnO,(s) + 6KOH(s) + KCIQ(s)

iy

3K,MnO,(I) + KCI(l) + 3H,0



12.

0 +6
Cu(s) + H + HSQ,

C*+ SO(g) + HO

HSO, + 2¢ + 3H'
Cu(s)

SO,(g) + 2HO
CU/" +2¢

i

Cu(s) + 3H + HSQ,

CU* + SO(g) + 2H,0

)

13.
PbS(s) + H + NOs S S(s) + NO(g) + PH + H,0
NO; + 3€ + 4H' S NO(g) + 2HO [ *2
PbS(s) S S(s) + 28+ P *3
2NO; + 6€ + 8H' S 2NO(g) + 4HO
3PbS(s) S 3S(s) + 6e+ 3PB*
3PbS(s) + 8H+2NO; & 3S(s) + 2NO(g) + 3PH + 4H,0
14.
Hg(NO,)4(s) S HgO(s) + NQ(g) + O(9)
Hg(NOy)x(s) + 26+ 2H" S HgO(s) + 2 NQ(g) + O [ *2
2H,0 S 0y(Q) + 4+ 4H"
2Hg(NO;),(s) + 46+ 4H" S 2HgO(s) + 4NQ(g) + 2H0
2H,0 S Oz(g) + 46+ 4H
2Hg(NO)(s) S 2HgO(s) + 4NGQ(g) + Ox(0)
ili
Hg(NGy),(s) + 2é+ H,O HgO(s) + 2NQ + 20H | *2

40H

i

O,(g) + 46 + 2H,0

2Hg(NOy)y(s) + 4€+ 2H,0
40H

2HgO(s) + 4NQ + 40H
Oy(g) + 46 + 2H0

i

2HG(NGy)o(s)

ny

2HgO(s) + 4ANQ(g) + Ox(9)



15.
+3 +7
C,0,% + MnO, +H'

+2 4+
Mn*" + COXg) + HO

MnO, + 5e€ + 8H' S Mn®" +4H0 [ *2
C,04” S 2COJ(g) + 26 /*5
2MnO, + 10€ + 16H S 2Mn*" + 8H,0

5C,04” S 10CO(g) + 106

5C,0.% + 2MnO, + 16H" S 2Mn** +10CQ(g) + 8H,0
16.

0 +5 -1

Cly(g) + OH S ClO; +Cl + H,0

Cly(g) + 2€ s 2Cl /*5
120H + Cl(g) S 2CIO; + 10€ + 6H,0

5Cly(g) + 10€ S 10CI

120H + Ch(g) S 2CIO; + 10€ + 6H,0

6Cly(g) + 120H S 2Clo; +6H,0 + 10CI
17.

+5 0 B -3 +3 _

NO; + Al(s) + OH + H,0 S NHs(g) + Al(OH),

6H,0O + NO; + 8¢ S NHs(g) + 90H [ *3
AOH + Al(s) S Al(OH), +3¢ /*8

18H,0 + 3NQ, + 24€
320H + 8AI(s)

3NHs(g) + 270H
8AI(OH), + 24e

i

18H,0 + 3NQ, + 8AI(s) + 50H

18.
2 0

Na,S(s) + k(s) + OH

‘_
-

3NHs(g) + 8AI(OH),

I

-1 +6
| +Na +SQ% + H,0




[o(s) + 2€
8OH + NaS(s)

2|
SO + 2Nd + 8¢ + 4H,0

it

[ *4

4|2(S) + 86
80H + NaS(s)

8l
SO + 2Nd + 8¢ + 4H,0

i

NaS(s) + 44(s) + 8OH

19.
0
P4(S) + OH + H,0O

Py(s) + 12+ 12H0
P4(s) + 8OH

iy

i

81 + SQ% + 2Na + 4H,0

I}

PHy(g) + PHO;

4PHy(g) + 120H
4PHO, + 4e

(hipofosfit ion)

/*3

disproporcioniranje

Py(s) + 126+ 12H0
3Py(s) + 240H

i

4PHy(g) + 120H
12PHO, + 12é

4Py(s) +120H + 12 HO

20.

+7 1-

)

4 PH(g) +12 PHO,

MnO, + H,O, + H*
MnO, + 5€ + 8H'
H20

i

+2 0

Mn** +O,(g) + H,0
Mn* + 4H,0

O,(g) +2€ + 2H"

[ *2
/*5

2MnO, + 10é + 16H
5H,0,

i

2Mn?* + 8H,0
50,(g) +10é + 10H

2MnO; + 5H,0, +6 H'

7 1

MnO, + HO, + OH

I

i

2Mn?* +50, + 8H,0
il

+6 0
MnO,” + Oyx(g) + HO

MnO, +¢€ S MnO/~ [ *2
OH + HG, S 0yg) +2€ + H,0

2MnO, + 2e S 2MnO#

OH + HO, S 0y(g) + 26 + H,0

HO, + OH + 2MnQ,

)

2MnO;* + Ox(g) + H.O



21.

+3 1-
Cr(OH), + HO,

HO, + 2e + H,0O
Cr(OH), + 40H

+6 2 -2
CrO# + OH + H,0

20H + OH / *3
CrO# +3e +4H0 [/ *2

nmuhn

3HO, + 6e + 3H,0

2Cr(OH), + 80H

60H + 30H
2CrQ” + 6€ + 8H,0

i

2Cr(OH), + 3HO;

22.

+1 2

Ag(NH3)," + OH + N,H,4
Ag(NHy)," + €
N2H4(g) + 40H

mih

iy

2CrQ* + OH + 5H,0

Ag(s) + NH(g) + Nx(g) + H.O
Ag(s) + 2NH | *4
N»(g) + 4e + 4H,0

4Ag(NH3)2+ + 4e
N2H4(g) + 40H

i

4A9(s) + 8NH
N»(g) + 4€ + 4H,0

iy

4Ag(NH3)2+ +40H + N2H4

4Ag(s) + 8NH(g) + Nx(9) + 4HO

23.
+5 2 -1 0
Br03- + N2H5+ S Br+ Nz(g) + I—F + Hzo
BrOs; + 6€ +6H" S Br+3H0 [ *2
N2H5+ S Nz(g) + 46+ 5H [ *3
2BrO; + 126 +12H S 2Br + 6H,0
3N,Hs' 5 3N,(g) + 126 + 15H
OBrO; +3NHs" 5 2Br + 3Ny(g) + 3H + 6H,0
24.

+5 +2

BrO; + H" + Cl + SnCH(s)

-1 +4

Br + SnCl(s) + HO (s)

)

BrQ3 + 6€ + 6|'r
2CI + SnCH(s)

Br + 3H0
SnCly(s) + 2€ /*3

i

BrO; + 66 + 6H'

)

Br + 3H,0



6Cl +3SnCh(s)

—

3SnCl(s) + 6€

BrO; + 6H" + 6Cl + 3SnC)(s)

‘_
-

Br + 3SnCi(s) + 3HO

25.
0 +5 _ +3 _ +2
Au(s) + NG +Cl + H' S AuCl, + NO(g) + HO
NO; + 36 + 4H' S NO(g) + 2HO
ACI + Au(s) S AuCl, +3€

1}

Au(s) + NO, +4Cl + 4H'

26.

+4 0

ClO,(g)+ OH + C(s) + C&'

AuCl, +NO(g) + 2HO

1

+3 +4

ClO, + CaCQ(s) + HO

ClOy(g) + € S Clo, [ *4
Ca&* + 60H + C(S) S CaCQ(s) + 4é + 3HO
ACIOL(g) + 4€ S 4CIO,

Ca* + 60H + C(s) S CaCQ(s) + 46 + 3H,0
ACION(g) + 60H + C(s) + C& S 4CIO, + CaCQ(s) + 3HO
27.

2 +3 B 0 +2
N,H, + Fe(CN)*> + OH S Ny(g)+ Fe(CN}* + H,0
Fe(CN)” + € S Fe(CN)* | *4
N,H, + 40H S Ny(g) + 4H0 + 4€

AFe(CN)* + 4e
N,H, + 40H

it

AFe(CN)*
No(g) + 4H0 + 4€

NoH,+ 4Fe(CN)* + 40H

28.

-2 +5

I}

N,(g) + 4Fe(CNy* + 4H,0

+4 0



HgS(s) + NQ +Cl +H'

)

HgCl* + NO,(g) + S(g) + HO

2H" + NO; + €
4CIl + HgS(s)

i

NO,(g) + HO | *2
S(g) + 26 + HgCl”

4H' + 2NO; + 26
4Cl + HgS(s)

it

2NO,(g) + 2HO
S(g) + 2é + HgCL*

HgS(s) + 2NQ + 4Cl + 4H'

29.

+1

0

Ag(CN), +Zn(s) + OH

)

1}

HgClL?* + 2NOy(g) + S(g) + 2HO

0 +2

Ag(s) + Zn(OH) +CN

Ag(CN), +e
30H + Zn(s)

it

Ag(s) + 2CN /%2
Zn(OH), + 26

2Ag(CN), +2€
30H + Zn(s)

i

2Ag(s) + 4CN
Zn(OH), + 26

2Ag(CN), + Zn(s) + 30H

30.

31.

+8 -2

RuQy(s) + OH

)

1

2Ag(s) + Zn(OH) + 4CN

+7 0

RUuQ, + H0O + O(g)

RUuQy(s) + €
20H + 20H

it

RuO, [ *4
O,(g) + 46 + 2H0

4RuQy(s) + 4é
20H + 20H

i

4ARUQ,
Oq(g) +4e + 2H,0

ARUQ(S) + 40H

6 x (-2)
2x(-1)

+2

Mn** + SOg” + H,0
peroksodisulfat ion

S,0% + 26 + 2H'

Mn?* + 4H,0

I

iy

i

ARUQ, + 2H,0 + Oy(g)

+7 -2

MnO, + HSQ + H'

2HSQ, /*5
MnO, + 5€ + 8H' [ *2



5S,0s° + 10e + 10H
2Mn?* + 8H,0

10HSQ
2MnO, + 10€ + 16H

2Mn?* + 5S0¢° +8H,0 S 2MnQ, + 10HSQ + 6H'

32.
+3 -2 +5 +5 +6 +2
SkySs(s) + H + NO3’ S ShOs(s) + HSQ + NO(g) + RO
NOs + 36 + 4H' 5 NO(g) + 2HO /*28
SSy(s) + 17HO S ShOs(s) + 3HSQ + 286 + 31H /*3
28NOy + 846 + 112H 28NO + 56HO

i

3ShSs(s) + 51HO 3ShOs(s) + 9HSQ + 84é + 93H'

i

3ShSy(s) + 19H + 28NQ’ 5 3ShOs(s) + 9HSQ + 28NO(g) + 5HO

33.
1) + P(S) + HO S PH(s) + HPO,
I,(S) + 2P(s) + Ser 8H' S 2PH,I(s) /%5
P(s) + 4 HO S HsPO,+56+5H  /*8

5l5(s) + 10P(s) + 40e- 40H
8P(s) + 32HO

10PH(s)
8H,PO, + 406 + 40H

it

)

5lx(s) + 18P(s) + 324D 10PHI(S) + 8HPO,

34,
+7 2+4-3 +2 +6 +5 +4
MnO, + SCN + H' S Mn?" + HSQ + NO; + COx(g) + HO
MnO, + 5€ + 8H' S Mn?" + 4H,0 /

*16
HSO; + NO; + COx(g) + 166+ 17 H  /*5

i

SCN + 9H,0

16Mr?* + 64H,0
5HSQ, + 5NO; + 5COy(g) + 80é+ 85H

16MnQy + 80€ + 128H
5SCN + 45H0

i

i

16MnO;, + 5SCN+ 16Mr?* + 5HSQ  +5NO; + 5CQ +
43H" 19H,0



35.

36.

AU(S) + CN + O(g) + HO

+1 -2

AU(CN), + OH

nmuhn

Oz(g) +4e+ 2H0 AOH
Au(s) + 2CN Au(CN), + e | *4
0O,(g) + 4e + 2H,0 40H

4Au(s) + 8CN

i

4AU(CN), + 46

4Au(s) +8CN+ Ox(g) + 2HO

+6

XeFs(s) + OH

i

0y

4AU(CN), + 4OH

0 +8
Xe(g) +XeQ" +F + H,0

XeF4(s) + 6é Xe(g) + 6F
XeFs(s) + 120H XeQOs" + 26 + 6F + 6H,0 /*3
XeF4(s) + 6é Xe(g) + 6F

3XeRy(s) + 360H

i

3XeQs* + 66 + 18F + 18H,0

4XeRys + 360H

i

Xe(g) +3XeQ" +24F + 18HO



