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3 cm1 cm1 cm

Mg2+Ca2+

Mg2+Ca2+
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-COO-Na+-SO3
-Na+SO

14

HCl(CH3COOH)(NaOH)

PHPH

(CH3COOH) HCl
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H+(aq)

OH-(aq)
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18

N2O5SO3H+

BaOLi2OOH-

Li O(s) + H O(l) LiOH(aq) Li+(aq) + OH-(aq)
BaO(s) + H O(l) Ba(OH) (aq) Ba +(aq) + OH-(aq)
SO (g) + H O(l) H SO (aq) H+(aq) + HSO -(aq)
N O (s) + H O(l) HNO (aq) H+(aq) + NO -(aq)

O(l) LiOH(aq) 
+ H O(l) Ba(OH) (aq) 

O(l) H SO (
O(l) 

SO
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SO3

CaO
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Na+ OH-

Al(NO3)3

Ba2+ Cl-

NaCl(s) Na+(aq) + Cl-(aq)
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HF(g) H+(aq) + F-(aq)                             HCl(g) H+(aq) + Cl-(aq) 

HXHA

HCl

HF

HCl

HCl(g) HCl(g) H (aq) + Cl aq) 
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= = 0/024

% = 2/4%
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[H+] = [NO3
- ] = 0/2 mol.L-1

CH3COOH(aq) H+(aq) + CH3COO-(aq)

=     102 = 1/35%
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5/89     10-4

5/91     10-4

5/90     10-4

HFF-(aq)H+(aq)
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K

HF

K

HF

28

[CH3COO-] = [H+] = 6     10-4 mol.L-1

Ka = = 1/8     10-5 mol.L-1 
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H2

H+

Ka  >  Ka  H+
1             2

30
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0/3

3
0/48

0/85 7 10

log 21 = log(3     7) = log3 + log7 = 0/48 + 0/75 = 1/23
log 0/8 = log(0/1      8) = log10-1 + log23 = -1 + 3 (0/3) = -0/1
log ? = 1/85 = 1 + 0/85 = log10 + log7 = log(10      7) = log70

+ log = 0/48 + 
10-1 + log

1 + 0 = log10 + log

0/

32

8/52

10-4

1/74

PH 2/7 0/3

2    10-3 mol.L-1
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3/44

7    10-3 mol.L-1

4    10-12 mol.L-1

1 mol.L-1

34

[H+] = [OH-]
[H+][OH-] = 10-14 M2 [H+]2 = 10-14 [H+] = [OH-] = 10-7 mol.L-1

PH = -log[H+] = -log 10-7 = 7
[H+]

[H+] <[OH-]

H+OH-[H+] > [OH-][H+] <[OH-] [H+] > [

]2 = ] = [OH-] = mol.L

17

پاسخ تشریحی تمرینات شیمی دوازدهم باکلاس



35

[H+] = 100 = 1 M [H+] = 10-7 M [H+] = 10-14 M

[OH-] = 10-14 M [OH-] = 10-7 M [OH-] = 100 = 1 M-14 M

10 M ] = 

36

[H+]

[OH-] 

[H+]

[H+]

[OH-] 

[OH-] 
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PHHCl[H+]

0/0042/5     10-122/4100%

10-410-104

2     10-42     10-45     10-11100%

3     10-93/3     10-6

H+] HClHCl

38

[KOH] = [K+] = [OH-] = = 0/2 mol.L-1   [H+] = 5     -14mol.L-

PH = -log[H+] = -log(5     -14) = -(log5 + log10-14) = -(0/7 - 14) = -(-13/3) = 13/3

] =

log(
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PH = -log[H+] = -log(3     -2) = -(log3 + log10-2) = -(0/48 - 2) = -(-1/52) = 1/52

[H+] = 10-PH = 10-3/7 = 10-4     100/3 = 2     10-4 mol.L-1

40

HNO3HNO3

[HNO3] = [NO3
-] = [H+]

HCOOH[HCOOH] > [H+]

NO3
-

HCOOH] > [H+]
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PH
NaCl

HCOOH
NH3KOH

HCOOHHCl

CH3OH

42

KaHBr

CH3COOHHCN
H+

Ka

PH = -log[H+] = -log(2     -5) = -(log2 + log10-5) = -(0/3 - 5) = -(-4/7) = 4/7

PH = -log[H+] = -log(4     -9) = -(log22 + log10-9) = -(0/6 - 9) = -(-8/4) = 8/4

= -log( -5)

log(4
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[H+][OH-]

= 4     6 [H+] = 4 6 [OH-]  4 6 [OH-][OH-] = - 4

[OH-]2 = 25 -22 [OH-] = 5 -11 mol.L-1 [H+] = 2 -4 mol.L-1

PH = -log[H+] = -log(2 -4) = -(log2 + log10-4) = -(0/3 - 4) = -(-3/7) = 3/7

6

-22 [OH-]
-log(

44

[H+] = 10-PH = 10-4/7 = 10-5     100/3 = 2     10-5 mol.L-1 

2     -5[OH-] = - 4 [OH-] = 5     -10 mol.L-1 = = 4 4

[H+]

= 

1 = = 1            [H+]1 = = 0/02 mol.L-1 PH1 = -log[H+]1 = -log(2 -2) = 1/7

2 = = 0/1         [H+]2 = = 0/002 mol.L-1 PH2 = -log[H+]2 = -log(2 -3) = 2/7

[H

]

-10 mol.L-1 = 44 4 4 

22
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mol HX = 12g HX = 0/08 mol HX [HX] = = 0/08 mol .L-1

mol HY = 8g HY = 0/16 mol HY [HY] = = 0/16 mol .L-1

PHHX = PHHY [H+]HX = [H+]HY [HX] HX = [HY] HY =   = = 2

HX = 2 HY HX > HY HX

= 0 mol HY

[H = [H+]HY

> 

mol HX [HX] = = 0 .L-1

46

[H+]1 = 10-PH = 10-4/7 = 10-5     100/3 = 2 10-5 mol.L-1    [HNO3] = 2     10-5 mol.L-1

[HNO3] = 2     10-5 mol.L-1 = n = 4      10-3 mol HNO3

? g HNO3 = 4      10-3 mol HNO3 = 0/252 g HNO3

[H+]2 = 10-PH = 10-12 mol.L-1 [OH-] = -2 mol.L-1 [KOH] = -2 mol.L-1

[KOH] = 10-2 mol.L-1 = n = 2 mol KOH

? g KOH = 2 mol KOH = 112 g KOH

g HNO

1 

10 =

n = 4 3 mol HNO

= 4      10-3

3

mol HNO3
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NaHCO3(aq) + HCl(aq) CO2(g) + NaCl(aq) + H2O(l)

? mL CO2 = 100 mL HCl(aq) = 448 mL CO2

B'OH
BOH[OH-]
[H+]PH

) + H O(l)

48
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30Zn8O

30Zn8O

30Zn8O

2e- 4e-

Zn
O

4 -

Zn

4

ZnO2
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ZnZn2+(aq)
H+H2(g)

Zn(s) Zn +(aq) + e-                                                                                     2H+(aq) + e- H2(g)

: Zn(s) + H+(aq) Zn +(aq) + H (g) + q

Al:          Cu2+: 

Mn:          Cu2+: 

) Zn

e                                                                                      

ZnZn

6

Zn:          V3+: 

28
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Fe2+ Cu

Zn2+ Cu

Fe:          Cu2+: 

Zn:          Cu2+: 

Zn
Zn > Fe > Cu > Au

8

Zn(s) Zn +(aq) + e-                   Cu +(aq) + e- Cu(s)
: Zn(s) + Cu +(aq) Zn +(aq) + Cu(s) + q

Zn
Cu

Zn
Cue-ZnCu

Zn(s)Zn2+(aq)
Cu2+(aq)Cu(s)Cu

Zn

e                    
aq) + Cu(s) + q

+(aq) + e-) + ) + ) + 

29
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Cu(s) Cu +(aq) + e-            2Ag+(aq) + e- 2Ag(s)
: Cu(s) + 2Ag+(aq) Cu +(aq) + 2Ag(s) + q

Cu(s)Cu2+(aq)
Ag+(aq)Ag(s)Ag

Cu2+(aq)

(aq

Cu2

e-            
aq) + Ag(s) + q

2Ag+

Ag(s) + qAg(s) + qAg(s) + q
) + 

10

MgEAgE

Mg(s) Mg +(aq) + e-          2Ag+(aq) + e- 2Ag(s)

: Mg(s) + 2Ag+(aq) Mg +(aq) + 2Ag(s) + q

) + e

(aq Mg +(aq

-

) + Ag(s) + q

30
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Cu 0/34 Zn2+ 0/76

EE

emf = 1/10 V

emf = 1/10 V

emf = E ( ) - E ( )

emf = 1/ V

12

1/56 V 1/24 V 1/10 V

3/17 V
1/93 V

Zn - Ag

Fe - Ag

Zn - Cu

Mg - Ag

Mg - Fe

Zn - Ag

31
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E

EE

emf = E ( ) - E ( ) = 1/5 - (-2/37) = +3/87 V- E 5 -

14

32
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H2O2

O
H H

H H O..
..

O..
..

16

2H (g) H+(aq) + e-                                    E = V

O (g) + H+(aq) + e- H O(l)          E = +1/23V

2H (g) + O (g) H O(g) + q         emf = 1/23 - = 1/23V
V=V

O(l)          E

(g) O(g) + q         emf = 
V=

= 

O(l)          E = +

V
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-4

+1 0

+4

-2 +1

-2

-4+4

0-2

H2O
CO2

-

H2O

2

18

+2 0 0 +2

+2 +3 -3 0

0 +3
AlFe3+

+3 0

+2

-2

0 +4

-2
CO

3 +3

-2

0

-3
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2H O(l) O (g) + H+(aq) + e-

4H O(l) + e- H (g) + OH-(aq)

q + H O(l) H (g) + O (g) + OH-(aq) + H+(aq)

PHH+

PHOH-

(g) + O

H+

H (g) + OH-(

(g) + OH-(aq) + ) + ) + ) + ) + 

20

Mg2+(aq)
,Mg(OH)2

MgCl2

MgCl2

Cl2

Mg

Mg(OH)

MgCl2
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O2Fe2+Fe3+

2e- 2 4e- 4

Fe2+(aq) Fe3+(aq) + e-

4 6 3 4

Fe O2

22

E+1/23 VH2OE

+0/4 Vemf

EE

23

emf 0/4
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: 2Sn(s) Sn +(aq) + e-

: O (g) + H O(l) + e- OH-(aq)

Zn2+

+(aq

(g) + H O(l) + e-

) + 

24

Ag+(aq) + e- Ag(s)

Ag+(aq)
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E = +1/2 V

9FE = +2/87 V

O
F F

....

6 - 4 = +2

7 - 8 = -17 - 8 = -1

= +

71

= V

87

26

Zn - Cu[Zn2+]
[Cu2+]

+]
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AA

emf = E ( ) - E ( ) 1/98 = 0/8 - E ( ) E ( ) = -1/18 V 

-3

-1

-2

+6

N2O2

I-Cl2

H2N2

8 - E ) ) = -1 18 V 

28

ZnAg+

ZnAg

A+(aq)D3+(aq)

D(s)A(s)

C2+(aq)EB2+(aq)
A+(aq)C2+(aq)C3+(aq)

aq)

s)
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Cr2+ > SnSn2+ > Cr3+

Fe > SnSn2+ > Fe2+

> Cr2+FeCr3+ > Fe2+

> Cr2+ > SnFeSn2+ > Cr3+ > Fe2+

EE
HClCuH+(aq)

AuPtAgCu Au

Sn2+

2+ > Fe

> Fe2+

Cr3+

+++

Fe > 

> Sn

Sn

Cr2+

Fe > Fe > Fe > 

30

XXYH2E
E (X2+/X) = -0/25 VE (X2+/X)Y

E (Y2+/Y)-0/34 VE (Y2+/Y) = +0/34 V
emf = E ( ) - E ( ) = 0/34 - (-0/25) emf = +0/59 V

E

emf = E ( ) - E ( ) = (-0/83) - (-0/84) emf = +0/01 V

(X

0/34 - ( 0/25

E (X+/X) X2+(((XXX

40

پاسخ تشریحی تمرینات شیمی دوازدهم باکلاس



31

H2(g)

ACEH2ECAH2

CEABDCADB
DBDB

C ADB

32

C > AAE

emfA - C = 0/58 = 0/58 - 0 = E (A) - E (C) E (A2+/A) = +0/58 V

emfA - B = 0/89 = 0/58 - E (B) E (B2+/B) = -0/31 V

B > C > AA2+ > C2+ > B2+

0 = E (A) - E (C)

89 = (B)
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3

SiO2Al2O3H2ONa2OFe2O3MgOAu

Fe2O3

OO Al O3 SiO2

Na O - Fe O
MgO - Al O

H OAu

4
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5

CO2

SiO2

SiO2

CO2CO2

6
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2/27

C - C > Si - Si

Si - O

8
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Cl2HFC6H14

10
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+

12

A

N2

NaCl
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14
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7/5      10-3

138/125/52      10-3

72/21/4      10-2

2/02      10-2

16

K+Mg2+

Cl-O2-

O2-Mg2+

Cl-K+

50

پاسخ تشریحی تمرینات شیمی دوازدهم باکلاس



17

Cl-Br-K+Na+

KClNaClKBr

18

H
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20

N.e-

N.e-e-

e-

e-
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23V: [Ar] 3d3 4s2

23V2+: [Ar] 3d3                                         23V3+: [Ar] 3d2

Zne-V5+e-

] 3d

22
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d

Si - CSiCC - CSi-Si

24
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SiCSiO2

e-

e-

26

SO..
..

O
..

O..

O..
..

- 2

PO..
..

O
..

O..

O..
..

- 3

SiO..
..

O
..

O..

O..
..

- 4

Na2SO4

CaSO4

Na3PO4

Ca3(PO4)2

Na4SiO4

Ca2SiO4

PO4 Na

O..

3

O..
..

S

O

O..

55
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28

SiO2SiCH2OCO2NaClMgOTiFeV
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NO NO2O3
NO2

NO2O3NO2

COCxHySO2

NON2O2

O NO2

4

S(s) + O (g) SO (g)  SO (g) + CaO(s) CaSO (s)

N (g) + O (g) NO(g)

C H (g) + O (g) CO(g) + H O(g)

CxHy

CO(g) + H O(g)

(g) SO (g) + CaO(s) CaSO (s)

59
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6

Ea

H2

EaEaEaH2
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7

Ea

Ea

8

Zn

Pt

ZnZn

Pt
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CxHyH2O(g)CO2(g)CO(g)CO2(g)NO(g)N2(g)

NO(g) N (g) + O (g) + kJ                     H = - kJ                 Ea = kJ

CO(g) + O (g) CO (g) + kJ           H = - kJ            Ea = kJ

4CxHy(g) + (4X + Y)O (g) 4xCO (g) + 2YH O(g) + q H C

Ea

kJ                     

(g) + kJ           

X + Y)O (g) 4xCO (g) + 2

CO(CO g)

H = - kJ                 

H = -

CO(g)

kJ                 EkJ                 

CO2(g) H2O(g)

10
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K = = = = 0/008 L2.mol-2

K

= 

14

0/140/500/072/24

0/160/470/112/24
NH3N2

N2H2NH3

KK
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16

65

پاسخ تشریحی تمرینات شیمی دوازدهم باکلاس



17

NH3N2H2

18
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19

K =

435 CK

K

KK
K

20

NH3

K3KK3
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N2(g)H2(g)Fe(s)NH3(g)

C
NH3N2(g)H2(g) N2(g)

H2

22

[AB]
P2 > P1
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934125007791000039750000031800000221010000

24

HCl

H2O H2SO4
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26

-3+3
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+7MnO4
-+4IVMnO2 +IV MnO4
-

28

+2

-2

0 -2

+1 -2

+1

-4

+1

+1 +2

-2 0-2

bAZ

b

2

0
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Ea

KKK

OCOCC
O

KK

Ea

30

Ea

H <0

Ea

H > 0
Ea
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31

[NO2] = = 0/025 mol.L-1

[N2O4] = = 0/045 mol.L-1

K = = = = 0/0139 mol.L-1
025 mol -1

32

-3
-1

-3

-3+3

C H O (l) + CH OH(l) CH COOC H COOCH (s) + H O(l)+ CH OH(l)

+

-3
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33

++

- H2O- H2O

- H O

+ H O

H O

- H

34

H2O
H2SO4

H2SO4
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021 4444 1552

0900 444 1552

:سیکس پکَ باکلاس
خط به خط

بیستامین
جزوه تمام رنگی+ جامع کنکور 

مسائل شیمی
تستامین
جت پک
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