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































- :





m



× ×

XA =
nA

nA + nB

XB =
nB

nA + nB



100 ×3.6

103.6



3.62=
1500

3.62 × 1500

100
=  54.3 g



100 × 35
190

= 18.4 %



40

12 × 6 + 1× 12 + 6 × 16 = 180 g / mol

180 ×1.5 0.1 48 M=



m

0.25 =

40 + 2 ( 16 + 1 ) = 74 g/mol

74  ×1.5

0.25  × 74  × 1.5 =  27.75 g



1.5

0.25

1 L = 1000ml
÷

V2

V1= ?

× × 3 × = 1.25 × 0.3

V1 = 1.25 × 0.3
3 = 0.125 L



mmmm

m 0.07  ×1000

500 g

1 kg = 1000 g

1000×

= 3
3 + 7

= 0.3

=
7

3 + 7 = 0.7



M =
0.5

2
=  0.25 M



-Clأيونات 

H2Oماء 

+

-+
+

-

+Naأيونات 













  :









S1P1S2= ?P2

S1`

P1

S2`

P2

=
0.85

4 =
S2`

1







1 mol 100.5سكر في الماء       ينخفض الضغط البخاري      وترتفع درجة غليان المحلول C 

(مذاب غير الكتروليتي) 

2 mol  101وترتفع درجة غليان المحلولأكثرسكر في الماء       ينخفض الضغط البخاري C 

(مذاب غير الكتروليتي) 

1 mol NaCl       101الضغط البخاري      وترتفع درجة غليان المحلولينخفضفي الماء C 

(مذاب الكتروليتي) 





 Oعند 













Na Cl2Na SO4Al 3ClCa 2Cl









= ×

= ×



+

°

= Kf × m 2× = 1.86 × 0.029  × 2 = 0.107 °C

= Tb Tb Tb = Tb

= Tf Tf Tf = Tf -



°

= Kb × 2×m
= ×0.512 0.625 2× = 0.64 ° C

°

= Tb T- Tb = T+

= Kb × m 0.512 × 0.28= =0.143 °C

Tb =    0.143  + 100 = 100.143°C 





0.2  × 20.02  × 30.1  × 30.01  × 4

0.1  × 10.1  × 2

0.1  × 40.1  × 3



°



m V

22.4
=

Mm

m

16 × 2
= 11.2

22.4 m = 11.2  × 16 × 2
22.4



2 × 25 × 11 × 31.5 × 4



100 ° C

0.2 × 400 = 800× 0.2  × 400

800



20 = 
300

20  ×300
100

= 60 g

300 – 60 = 240 g



X 
=

n Ca(OH)2
=

0.5

4.5  + 0.5
=

V = 600
1000

0.6 L =

0.2 =
0.6









V1 =250ml  

M1 = 0.1 M

× ×

V1 =M1 =

M2 =

0.1  × 250 = M2 × 400

M2 = 0.1  × 250
400

°

°°°°

-

( - 2.53)-





C HO H··











H2

CO2









H+







H2ONH3

H+





OH-

CH3NH3
+

HCl

NH4
+

H2PO4
-

H2CO3

H2PO3
-

S2-

HSO4
-

NH3

CH3NH-

NO3
-

CH3COO-











13 Al
(1s2.2s2.2p6.3s2.3p1)

8O
(1s2.2s2.2p4)

2 .8 . 8 .2

5B (1s2.2s2.2p1)

15P
(1s2.2s2.2p6.3s2.3p3)



HCl  + H2O      H3O+ + Cl- H3O+ = H+

Cl-

H+

-+

CH3COOH  + H2O        H3O+ + CH3COO-





HCl +   H2O H3O+ + Cl-



CH3COOH + H2O(L) CH3COO- + H3O+

Ka = [CH3COO-] [H3O+]

[CH3COOH]







Kb = [NH4
+] [OH-]

[NH3]







H2O (L) = H+
(eq) + OH-

(eq)

Kw = [H+] [OH-] 1 × 10-14=



Kw = [H+] [OH-] 1 × 10-14=

pH = - log [ H+]

pOH = - log [OH-]



[ H+] = 1×10 -7

- log [H+] = -log 1×10 -7

pH = 7

[ H+] = 1×10 -5

- log [H+] = -log 1×10 -5

= 5pH

[ H+] = 1×10 -9

- log [H+] = -log 1×10 -9

pH = 9



pH + pOH =14

pH
1234567891011121314



[ H+][ OH-]

pH = - log [ H+]pOH = - log [OH-]

POH = 14 - pHPH = 14 - pOH

[ H+]

[ OH-]

[ H+] = 10
- pH

[ OH-] = 10
- pOH



[ H+]

pH



[ H+] 1 × 10 -13
= 1 × 10-1 M



[ OH-] 1 × 10 -3
= 1 × 10 -11 M





 -log 





1 × 10 -6 pOH = -log[OH-] pOH = -log 1 × 10 -6 pOH = 6

pH = 14 - pOH pH = 14 - 6 = 8





HCl          H+ + Cl-

[H+] =
VL

NaOH          Na+ + OH-

[OH-] =
VL



VL
= 0.001

5
= 2 × 10 - 4

pH = - log [H+] =  3.6

pOH  =  14  - pH pOH  =  14  - 3.6 = 10.4



pH  =  – log [ H+] pH  =  – log 0.001

pOH = 14 - 3

= 3

= 11

pOH  =  – log [ OH-] pOH  =  – log 0.001 = 3

pH = 14 - 3 = 11



[OH-] =
VL

= 0.03
V = 500

1000 =0.5 L
0.5

= 0.06M

pOH = -log [OH-] pOH = -log 0.06 =  1.22

pH  =  14  - pOH pH  =  14  - 1.22 = 12.78





NaOH + HCl        NaCl + H2O













·
·
·

·

MA VA = MBVB

MA 10× = 0.1 9×

(0.1 M)





 

 

MA=?VBMBVA

MA 20× = 0.1 34.33×

MA = 0.1  × 34.33

20
=  0.17 M





Na+OH- +  H+Cl- Na+Cl- +   H2O



NH4ClpH < 7

CH3COONapH > 7



NaClpH = 7





H2CO3

+

HCO3
-



7.86.8









CH3COOH







7N:1s22s22p38O:1s22s22p4
5B:1s22s2 2p1



15P:1s22s22p6 3s23p3





[OH-]= 1×10-4 pOH = -log[OH-] pOH = -log 1×10-4 = 4 pH =14 – 4= 10



[ H+]

pH



pH = 3pH = 8

pH = 7pH = 7pH > 7pH < 7







V1 = 1M1 = 6M2 = ?

V1 = 1L V2 = 3

2 L

M1 V1 = M2 V2 6 × 1 = M2 ×3





pOH = 10 pH = 14 – POH pH = 14 – 10 = 4 [H+] = 10 -pH





 pOH = 11pH = 3

M1V1 = M2V2 2×V1 = 1×0.2 V1 = 1×0.2
2

= 0.1 L = 100 ml







3SO4

0.3M X M

1 M 3 M





pOH =3 pH = 14- 3 =11 [ H+] = 10 -pH [ H+] = 10 -11





e+11p ،-11e

+11p ،-01e















 Cl-

+  e

+  e





FeAg +Fe Ag +









Zn , Mg , Na , O2 , H2 , S, ……. 

+1+2+3-1

-2            -1              

H2O2 , Na2O2 , K2O2

+2         

H2O   , Na2O



+1               -1                      

 



- 2 + 8 = +6

- 1 + 6 = +5

2N  = - 4 N = - 2



P – 8 = -3 P  = + 8 -3 P  = + 5

2 Cr -14 = -2 2 Cr =14 -2 2 Cr =+12 Cr =+6

Fe = +3





I2Mg



H2S =

(2×+1) +(1×S) = 





Na2CO3



13Al : 1s22s22p63s23p1





( 1×Fe) + ( 3 × -2) + ( 3 × +1)



•

•



H2S =

( 2×+1) + ( 1×S) 

NO3
- = -1

( 1×N) + ( 3 × -2) = -1

N   - 6 = -1

NO

( 1 × N ) + ( 1 × -2)

2e2

3e2

+ 4 H2O+ 2H+



NO2

+2

+1

2 2 + 2 H2O+ 4 H+



MnO4
- = -1

( 1×Mn) + ( 4×-2) = -1

Mn - 8 = -1 Mn = +7

( 1×Mn) + ( 2×-2) 

Mn = + 4

+7 +4

+2 +3

+3

+1

3 3 + 2 H2O+ 4 H2O +4 OH -
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