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Â BH AB

DE DF BH DF DF

ABC
BEF ABH ABC

S
S S S

ABCS

aABC

a a

AH a



a aAHC :h h

a b b bah bh h h /

OABC

OM
AM

OH OMAMH :OH || AH
AH AM

OH AH , MC BC

OMCS MC.OH

ABC( BC. AH) ( BC.AH) (S )

b bS i i b i

i b

ib

b

i i i

ABCG

AG AM

BG BN

AMBNAGB

AB AG BG AB

GP AB

CP GP

b iS

b b i b b i iS i i i

b
min

b bS i S /



T
T T T

T K

L L cm L L

L L L ( )

C

C

V V ( / ) / cm½¼Ã]

V V ( ) / cm¾zÃ{

V V / /½¼Ã] ¾zÃ{

cm

s

Q PtQ mc Pt mc

A A A A A

B B B B B

P t m c
P t m c

P P ,t t s AA B A B
m m , C, CB A A B B

c
c

A Bc c

Q Pt
F FQ mL Pt mL

FA A A A

B B B FB

LP t m
P t m L

FP P ,t s,t s AA B A B
m mB A FB

L
L

F FA BL L

Q
t

V(Q mL )

Q

F VL c , L cgÄ gÄ

FV m c m LQ Q Q m L
t t t t

cgÄ cgÄ cgÄ
t

t s min



Q Q
C C CJA JA gÄ

F|Q | | Q | (m c ) m LJA

m /

/m / kg g

H H

e ek A( ) k A( )
L L

k ( )
k ( )

k
k k

k

V
V V V /

V

T KV V V T
T T V T

T
/ T K

T

C

PV nRT(n)

m nM

V R V cm

T K

PV nRT n

n / mol

m nM / / g



Catm

NH

SrCO

·¼ÃºA nI {
·¼ÃUI¨  nI {

Ca(OH)

Cu PO

FeSO

Mg(NO )

M(s) H O(l) MOH(aq) H (g)
x

molH gH LHmolM/ gM / LH
xgM molM molH / gH

x

molCH gCH
?gCH / LCH gCH

/ LCH molCH

molO / LO
?LO gO / LO

gO molO

H C N

H
|

H N H
|
H

NH

NH

..

|.. ..

..

:O :

:O C O :

.. .. ..

.. ..|

..

:O S O :

:O :

.. .. ..

.. ..
:O S O

T K

V V V V V

VV V V
T K

T T K T

T T T K

?LO / gC H

molC H molO / LO
LO

g C H molC H molO

Ba

Na SO (aq) BaCl (aq) NaCl(aq) BaSO (s)

/

(NaCl(aq))

(AgNO (aq))



  
 

 

  

xppm /

x / gSO

?mgNa SO / gSO

molSO mol Na SO g Na SO mg
molNa SO ggSO molSO

/ mg Na SO

  

   
VV

n

P V
P V nP V n

P V /

   

   

(STP)

/

   

NCO

g.mol

   

M H O MOH H
M

/ / M g.mol
M

M 
/

/M M

   

?gCO / g 

 
gCO

/ gCO
molCO

 
molCOmol

g mol

   
 

   

(Ag )(PO ) 

Cl (aq) AgNO (aq) AgCl (s) NO (aq)

  

Ca (PO ) (s) Na (aq)Ca (aq) Na PO (aq)

   

MM (SO )

M(NO )

   
(MgCl )

g / g
g

( g

g MgCl 

MgCl
/

 

  

 

 

 



y x x x x

y x x

y x

y x y x

f,,
x

x x

g,

y y y

g,g

,

–

y sin x cos x

cos xy

ycos x
ycos x

f g xm, ,

f g x m, m , ,m , ,

mm mm m
,

mm m
mf g x , , , , ,

mf g x , , ,

x

x x
p x ax bx ax
p a b a
x x
p a b a

a b
, a , b a b

a b

cos cos

f x cos x cos x

f acos a

b
b

cosxyb

b a b
b a b

miny | a | | a |

T T

b b

b
b

ab a b

f
f x nT f x , n

f / f / f / f

sin

y



x x x x
x x

x
x x x x x

x x x x

PS

A k k k k k

k
A

kk

k k
k

A

a a
B A

b b a b

b b
a b

a a

B A

r
B r

r

n

n n

n

r

B r

r

n

nAnnA

nA

n

A A ... A

A A A

B B B

A B

A B

A B



A I A I I

A A I I A I I

A A I I A I

A A I

a b
c d

a b
c d

a b
c d

a b
c d

a b c d

m m
m m m

mI m m m
m m

m m m m m mIÄ

mII m m m m
m m

m m m mIÄ

m

ax by
a b x
c d y

cx dy

x a b
y c d

x d b d b
x b d

y c a c aad bc

ax y

x by

aa
bb

)
b a

a
)

b

a
)
b a

a b
)
a b



a b a ba b a b
b a ab
ab a b ab(a b)
(a b)(a ab b ) ab(a b)
a b a ab b ab
a ab b (a b)

b c a d

|

|

ad bc a | bc a | bc

a bq rr b

bq bq q b
b

b
b , , , , , ,

b

a
d | a d | a a d | d
d | a a

IÄ

a q a q
a q q

a q a q
q ka q a k

k a
k a

a qq
q k k

n n

n n n n

a b a b | a b
| a | a ( )

b a b a | b a
| | a b ( )| a b | b

| a
( ),( ) | ab | ab

ab

a b b a a b

aba ba b

a b b a a b a b

a b (b ) b b b b

b
ab

b b b
, ,

a a a

nn!

( , )
x ! ! ! ... x x

( , )
x x x k

k k k

k



x mt s

x m

| x x | | | m

x x x i i i (m)

x mx m

x m

| x x | | x x | | | | | m

t

av

av av

av

x v t / t t(m)
/

x v t x v t / t / t(m)
/

x v t / t / t(m)
/

av
x

v
t

x x x t / t / t t m
t t t t t s

D

AC

x t t

x at v t x

a m / s
v m / s
x m

x

v at v
v t t s

x

( , s)x x x m

av av
x m mv v
t s s



s

x x x m

vv v vx t mv
s| v | | v |, v , v

v mv
s

s

v vv ma
t s

v at v v t

y gt

tt

t th g h g

h gth gt

h
h m

h

h h h m

v vvg v
t

mv
s

v g( h) ( ) h h m

F

F

mv
s v v a x a
mv
s

ma
s

netF ma

netF N



C H O KC H O Na

CaMg

NaOHNa (aq)

OH (aq)H O (aq)

.



H / /
HA /

HA

HX

HX

/HX / mol.L

molHA?molHA / gHA / molHA
gHA

/ mol[HA] / mol.L
/ L

[H ] [HA] / mol.L

pH log[H ] log / /

M

pH [H ] M. mol.L

a
[H ]K M / mol.L
M M

L / molHCOOH gHCOOH?gHCOOH mL
mL L molHCOOH

/ gHCOOH


