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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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Atom. Element chimic. Mol. Calcule stoichiometrice
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 + H + + + H
+

+ –
+ + + H

+
+ sunt:

– +
+ + H   H +
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+

+
sare.

   sau .

 = 

 
–

acid

[A–] = c  = csare .

+ +] = cacid 

= csare a

  

.

Raportul c /cacid
a a

a a
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– / H

 / H –

–

 H+ –(aq)    H (aq)    H (g)
–

.
–(aq) + H +(aq)    H (aq) + H

scade cantitatea de H
+

– –.
 H –(aq)  –(aq) + H

–
–

).
.

 + H +    H – + H
Ionii H – –

 H – –    + H

– +
– +

– + H +  
–  – + H

– + H +   + H
–  – + H

– +
– +
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  a

 H  + H – + H + 

– + H  + H + 

– + H +
w = [H + –

– + –

–

H .
 [H –

H

– –
+).

– –] = [H +]

+ –

–

– –] = [H +]
– + –].

PROBLEMÃ REZOLVATÃ

 

– + H +  
+ +

– –  – + H
+
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w
 H  + H – + H +

+
+

De unde [H + M
+

necunoscute: [H – ].

 

 
[H –

De unde: [H – M.

 
+

c) Din 

 sau  

sau    sau   

–
–
–

 la 

–
–
–
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RETINETI, ,

a
a a

a

a a

caracterului acid.

 = 

H –  = 

a
a a

a a

 
)  

H

H
)

H
H

)

Acidul fosforic (H ) este un acid 

PROBLEME

pH

 H –

;
–;

.
–

.
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Acidul sulfuric este un acid diprotic 

a
a  

a a

 
– – 

aciditate al acestuia.

acid: [Al(H ] a ]  
a ] a

H +

constanta de aciditate.

– +
–.

+
–

 + H

a
) 

M 

a  

)

a) [H +
+

c) [H +
–
–
–

–

[H +
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–

[H +

ionilor H +
–

ionilor H +
–

+ –

+
–

+
–

+
–

a

s

s

s

a

s

s

s

M.

a
M;

a
M;

a  
M;

a
M;

apoase:
M;

M;
H  

M.

H a
M;

M;
M.

H

apoase:
M 
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M 

 cu apa (pentru H : 

 de 

;

.

a) constanta de aciditate a acidului acetic 

H

 

+

a a

H –  pentru care se cunosc: 
+

aH a H H  

)
) )

+

aH – 

)  
)

constante de aciditate: 
[Al(H ] a
[Fe(H ] a

] a
a

 

.

Fe )

–.
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);

H

a

 
M.

–

 din 

+
–

+

aH –
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a ceda protoni (H+

prin acceptarea unui proton;

+

H – ] +
–

[Al(H ] ;
–;
–;

+ –

–

.

a a a
a

 

– – – –;

A

+ este 

– 
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APLICATII,

 

+ < H + +;
+ 

+H +.

Referitor la acidul fosforos H  

–

–

–H – ––
;

a  
a  

)
a

 + H

 + H
 + H

) )

a
a a

H a  

 are caracter 

 sunt neutre;

;

 au caracter acid;

+

[Fe(H ] ]
–

a

a

a
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H a

a

a a

este: H

– – –;

;

– – –;

.

a
M;

a
M.

aciditate diferite;

a

.

[Mg(H ] a
–

B

 

+ este de cel 
M;

–

M.
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APLICATII,

 de 

]  are 
a

]  are 
a

] a 

a =  

H

 a pH-ului 

H – – . 

  H – –

– + H +  + H
  H – –  + H

 + H + – + H

  H – + H –

– + H – –

..... c) H –
–  sunt specii acide.

+ – ce conduce 
–

+ 

+ –

 

]– + H +

a

]–
–;

M

cM

cM
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 a 
.

.

.

Caloria

 (c).
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169

(g)

.

T T



170

RETINETI, ,

T

 - T

 - U ) = (U ) - (U

T

T
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final - H  = H  - H R.

total ).

H
R

HR
 + H (g)

    (s) + H (g) + HH (s).

R
).

R  - HR

R

R  - HR

 + H (g)
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RETINETI, ,

M

f f

(s) +   Al

Al (s) Al(s) + H (g)) = HAl (s) Al (s)

Al (s)

(g) + 

(g) (g) + (g)

 sunt:

H

altele.

energii de disociere:
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 H  +   (g)

H–H +  = 

 H  +   (g)

H–H +  = 

 H  +   (g)

.
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RETINETI, ,

R

R´ R´́

H

H

H H H  = H  + H  + H  

H  - H  = H

H  - H  = H

H
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H (g) +  
H

H (g) +  
H

(g) +  H (g) - 

(g) +  H

H .

H

(g

H  H
H

 sau 
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H

(g) H H (g) (g)

l

+ –).
H + –

 + nH nH n
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H

H

 (T  > 
T

 
r
Entropia
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RETINETI, ,

R R R

R R

ordonat nu sunt procese spontane.

+ + + + + + + + +
+ + + + + + + + +
+ + + + - - - -

- - - - - - - - -
- - - - - - - - -
- - - - + + + +
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PROBLEME

+ H (g) (g) + 

(g) + 

(s) + H (s) +
 + H (l)

(g) + 

(s) + H (l)

(s) (l)

c) Fe (s)

(s) (s) (s)

 + H (l)
 + H (l)

(aq) (aq) (aq) + H (l)

d (l) 
(H )

(g) + H (g)

e (l) (l) 
(g)

f)    + 

H

(s) + H (l) (s)

H

H (l)
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APLICATII,

H

H

(l) H

nH  + (g)

nH (l) (g) = 

H

I  + H   (g)
I  + H   (g)

  (g)

(g)

standard: 
(g) (s)
 

H (g)

standard: 
(s)

H (s) (g)

(l)

(g) (s) (l)

standard: 
(s)

(g)

Fe (g) (s)   

standard: 
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nH  nH   

nH  + H  )
nH   

nH nH  + H  

. 

nH

(g) (g)

(g)

(g)

(g) + H (g)

 + H  

H–H

(s) (l) (aq) + H

H (g) 

.

(g)

T
unde:

T

R R

(s)

(g) = 
(s) 

(g) 

;
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APLICATII,

H

H

H
c

H H  

c

H H

Despre un n-alcan A se cunosc 

 

H  = 

. 
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acid sulfuric (H

pentru H

H

(g)

(l) (s)
+

(aq)
–
(aq) + 

(s)

(l)

(l) +H (g)

H
 +   

(l)

(g)

H (l)
H (g)

(s)

(s)
= 

;

A
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APLICATII,

+
–

H (l)
H +(aq) = 

–(aq)

H (l)

(s) + H (l)
+

(aq)
–
(aq)

(s) + H (l)
+

(aq)
–
(aq)

+;

H H ). 

entropiei;

.

B



185

H

H

etanului: 
 + H

i s . 

 + H (l) (l)

+ H (l) 

(l)
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reactant   
   c
   c

c
c

unde: c  
.

( ).

 > c
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 < c

. 

se cunosc datele:

c

c

) 
este:

) este:

 sau .

 - t
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.
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a

w

-ER -ER

R

a R.
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RETINETI, ,

unde: 

nA

A

nA + n

(nA

H  + I   (g)

n
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de 
Expresia Unitatea 

reactantului

s

s prin origine

s

din  sau  

 unde .

.
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RETINETI, ,

de constantei de 

s

n n

(l)

[H
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i f sunt 

).

n n

n

 unde co

.

n

   .

Ea

diferite.
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RETINETI, ,

 
(T >T

      

 sau .

Din .

   sau   

T = este constanta ;
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a

lent < Ea; 
rapid  <E .

 



196

RETINETI, ,

(l) (l)  
H

 + H (l)

 + H   (s)
(g)

H  + H   H  

] 

] 

 

) 

H
H H  + H

t t t t

H ] c c c c

 

;
;
;

;

PROBLEME
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pentru care se cunosc: ER
E

);

(E );
);
);

H ) + I   (g)

(E ).

ER

);

H  + I   (g)

H I

cH I

date:

A

reactantului:

t (s)
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.

considerat;

(g)

(g) (g)

.

– + H –

–] [H
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–

 s .

–  + I–

.

).

).

(e ).

H

este Ea

H H  + H

e

H

I  + H (g)

pI =pH
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APLICATII,

A= = D;

;

;

;

) 
 la T

 la T >T

 la T  la T );

 nu este constant pentru 
 

 
;

reactantului;

;
e) 

prin origine.

H H  + H  

p

(g) (g)

p H

A
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A
n

A

de patru ori;

A
n

;

;
A

n

.

A
n

opt ori.

este:

 + H
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APLICATII,

;

c

H  + H H H

H ];

H

 + H
H

;  s

 s ;

ori;
a

] ] ;

B
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n H H

 
 + H

cu fiecare reactant.

U  + He
 s. 

s ;
U

 
nuclee;

U

.

];

n

apei oxigenate:

a
Fe

 ori;

 ori;

.



204
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.

++

–

(lent)

(rapid)

– + H –

 s  
 s–l

 s .

– + H –

n – H

 s ;

–

 s ;

– 
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Electrochimia

 H  + H

 H  + H

 

 
–

 oxidare 
–

  reducere

  = agent oxidant

procesul de reducere.

 –

––

–

10
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RETINETI, ,

 + H

 + H  + I  + H

 

 + H  + I  + H

I  -e–
  I

Mn  
–

  Mn

de oxidare.

 
–

 

 –

––

Mn  
–

  Mn

redox.
 + H  + H

+

– – +

–  

1  1
–

–   
1  1



207

Electrochimia

 
–  –  

Red Red

-H H

(H

Me(s)  
(oxidare)
(reducere)   Men+

(aq) + ne–

n+

procesul de reducere de ionii Men+

n+

(s)
n+

(aq)
n+

(aq)

(s)  
(oxidare)
(reducere) (aq)

–

(s) (aq).
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RETINETI, ,

(s) (aq)

+

 H  + H (l)  
(oxidare)
(reducere)   H +

(aq) + e–

 H   (oxidare)
(reducere)   H+

(aq) + e–

(s)
+

(aq)

(Fe )

  Fe (aq)   
(oxidare)
(reducere)   Fe (aq) + e–

(s) (aq) (aq).

– pentru 
–

–   
(oxidare)
(reducere)    + e–

(s)
–
(aq) .

 

–

acestui electrod este:

(s)
–
(aq)  

(oxidare)
(reducere)   Hg –
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Electrochimia

(l) (aq).

.

(oxidare) –

ox .

este:
Me(s)

n+
(aq)

–

n+.

–  (reducere)

.

reducere este:
Men+

(aq)
–

(s)
Men+ .

+.

ox red.

puternici.
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RETINETI, ,

red
red Red red

red
(F red

–
red

–
red

.

    sau    

Red = 

(s) (aq) (aq)

 
(oxidare)
(reducere)

–

 este agentul oxidant.

 
red

 
unde cox
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Electrochimia

 

(oxidare)   Men+ + ne–.

electrod.

red red
red

 + H
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RETINETI, ,

cuplurile redox sunt:

(s) (Red )  
(oxidare)
(reducere) (aq) 

–

(aq)
–  

(reducere)
(oxidare) (s) (Red )

 = 

)

1 1

1
1

(s)  
(oxidare)
(reducere) (aq)

–
(s)  

(oxidare)
(reducere) (aq)

–

(s)  
(oxidare)

(aq)
–

(aq)
–  (reducere)

(s)
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Electrochimia

–) 

+

(s) (aq) (aq) (s) (+)

are loc oxidarea.

(s) (aq) (aq) (s)

(catodul pilei).

 E = U  + u

E   -  E
 E E  
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RETINETI, ,

E   +  E  
E  este E   

E = E
red
catod   -  E

red
anod

sau E = E
ox
anod   +  E

red
catod

Utili Ered
catod   -  E

red
anod E H

+
/H  - E

red
anod Ered

anod  = - E
red
anod

Ered
anod  - E H

+
/H  = E

red
catod Ered

catod

 (–) Fe(s) (aq) (aq) (s) (+)

 Fe(s) (aq) (aq) (s)

este:  E =  E
red
catod   -  E

red
anod (-

 + H
(s) (aq)

+
(aq) (g)

are   E =  E
red
catod   -  E

red
anod

+ –  etc).
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Electrochimia

 + Red     Red

  (+ne–)
(-ne–)   Red    (-ne–)

(+ne–)

 

sau   

 sau 

.

). Acest electrod constituie polul 
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RETINETI, ,

(oxidare) –

+ +

+ + H   H +

+ –

 H  + H

+ –  (reducere)   Mn  + H

+  + Mn  + H

) )

(oxidare) –

–  (reducere) –

–  (oxidare) –

– –
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Electrochimia

).

(s) (aq)
– (oxidare)

   sau 
–

(aq)
+

(aq)
–

(l) (reducere)

   sau 
–

+

  

organic.
.

+ + e–  (oxidare)
+ + e–   (reducere)
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RETINETI, ,

+ – se 

(s)  
(topire) + –

– +
–

–  (oxidare) –

–  (oxidare) –

+ 

+ + e–  (reducere)

+ –

C
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Electrochimia

– –
–

red
–

red

+
+

red red

+
+

ionilor H +.

–

–

– – – – – –

 
 la o tensiune ce 

(s)  +
(aq) + I–

(aq)

(l)    H +
(aq)

–
(aq)

– –.

–  (oxidare)   I –  EI /I–
–  (oxidare) – E /H
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RETINETI, ,
+ –

– (EI /I– < E /H . 
+ +.

+  + e–  (reducere) +
+ –  (reducere)   EH

– –

+ (E +  < EH .
+ –:

+ –

      I  + H

 Xn+ + ne–  (reducere)   X     sau     Xn–  (oxidare)   X + ne–

 
unde q
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Electrochimia

celulei electrolitice  electroni).

A

g).

 : 

g

g.

g g g .

 = cEg  = cEg  = cEg . 
g
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RETINETI, ,

u

c c

+ –

  H + –
+ –

– + –

  H + –

 H  + H + –

– + H   H +

+ – +

  H + –

+ –
– – –

–:
–  (oxidare) –
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 H (l)  
(oxidare) +

(aq)
–

+ –

– –

 + H ___________________
– + – –  + H

sau  H + –

+ + +
+:

 H + + e–  (reducere)   H

(l)
– (reducere)   H –

(aq)

+ –

+ –

 __________
+ – + –

– –

(l)  

+ –

  H + –

+ – este 

– –.
– –   (oxidare) –

–  (oxidare) – 
.

+ +.
+: H + + e–   (reducere)   H

–  (reducere)   H – 
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RETINETI, ,

+ –

(reducere)  + H

 

 

sunt:
– – –.

–  (oxidare)   –

.
+ + +

+ +:
+ + e–  (reducere)

n

n

n + H  + nHg
sau

n(l) + H (l)
+

(aq)
–
(aq) 

 + nHg(l)
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Electrochimia

(topire) + –

– –

+ –

– –  
+ –

[AlF
+ ] – .
– –

 + Al

  Al –

  
  H + – 

–
–

–   (oxidare)   H –

sau H (oxidare) + –

+

+.
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RETINETI, ,
–  (reducere)

 + H  + H

H +

  

  H + –

–

(s) (aq)
–

+ .

(aq)
–

(s)

+

 I
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 este tetrationatul de sodiu.
–. 

(I

  (oxidare) –

 I –  –

–.

 I  + I–    I –

H  etc).

PROBLEME REZOLVATE

Mg(s)
+

(aq) (aq) (s)

Mg /Mg Ag+/Ag

Ered
catod   -  E

red
anod

 

(aq)    (aq) (s)

(aq)  -e–
(aq)
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RETINETI, ,

c) H  + H
d) H

 + H

 + H
 + H

a) H  + H

a) H  + H  + H
 + H

 + H  + H  + 
 + H

d) Ag

PROBLEME

(aq)  
–

(s)

Ered
catod   -  E

red
anod

 

(aq)    +
(aq)  (s)

+

.

 

.
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redox.

 + H
 + H

 + H
 + H

 + H
 + H

 + H
 + H  + 

 + H

 + H
 + H  + H

 + H  
)  + H

)
)

– + Fe  + H+  + Fe  
+ H

– – –
– + H+

 + I– + H+  + I  + H
– + H –

– – – + H
– –

–  

 

)  

) ) se 

)

 electroni.
)  de puritate 

 + ...a

un astfel de rol.

 electroni.



230

APLICATII,

)  + H
)

clorului:

–
(aq)

+
(aq)

–
(aq) (l) 

– –
(aq)

 

 + H  + I  + H

) o 

   Fe  + Fe
 + H

d) Fe  + H

) de 

–

(aq)
–
(aq) (s) + I

–
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Electrochimia

)
 + H

 + H

) .

)

sulfat de cupru.

) 

) de 

)

(s) (aq)
–

Ag+
(aq) + e–

(s)

procesul de reducere.

(s) (aq) (aq) (s)

procesul de reducere.

Fe(s) (aq)
+

(aq)
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APLICATII,

pilei.

Mn(s) (aq)
–

(aq)
–

(s)

= 

Fe  + e–
ox

+ –

red
– + – – + H

red
+ –

red
– + H – – – 

red
–

red

sus pot oxida ionii Fe  la ionii Fe

H + –
red

–
ox

 + e–
ox

–
ox

– –
ox

– –
ox

).

necunoscut.
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)

) ;

considerat:

) 

necunoscut;

de-a doua celule electrolitice;

H +
(aq)

–
(l)

Fe (aq) + e–
(aq)

 pot 
.

(aq) + Fe(s) (aq)

Fe (aq)     Fe (aq)    Fe(s)

A
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 ioni 
;

+ –;

+
–;

 cu 

cupru;

–;

 
.

 de 

aF

c);

F

–

F +e– ;

ionici.

 este 
agentul oxidant;
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donorul de electroni;

acceptorul de electroni;

standard de argint:
..... a) electrodul standard de argint este 

de argint;

oxida.

(oxidant)
–

red
(oxidant) 

–

red

 electroni;

– –
(aq)

red

(aq)+H (l)
–

(aq)
–
(aq)

red

 + H  
+ H

 + H  + H
H

c=e ).

.

Fe /Fe 
– – 

– –;

;

B
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APLICATII,

;

=-
Al /Al Mn /

Mn Hg /
Hg

;

Au /Au

–
+ –  + 

H

A electroni;

g

..... a) procesul de oxidare: H (l)
+

(aq)
– are loc la catodul 

(l)
– 

–
(aq)

 

..... c) Mn  
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)
) ]

) ]

sp

]
.

Fe – ]
Ionul Fe – este donorul de 

electroni.

Ionul Fe

d sp ).

11
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– – – – – – – etc.

)

) ]  este:
 

]  este:
 

–
 

)

potasiu.
– – – 

– – – –  (tiosulfato).

) ] .
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coordinare

liniar. [H ]+

regulat.

regulat

 

)
–
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[MeA ]n+ ) ]+ )

  ) ]

 
) ]

]   –

 
]

) ]+

Ag+   )]+  

)]+   ) ]+ 

Ag+   ) ]+ 

+
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   sau   Ag+ –

)
)

) .

+ –

 + H
  Ag )

)

)

)

] dicianoargintat (I) de potasiu
] ditiocianatoargintat (I) de potasiu
) ] ditiosulfatoargintat (I) de sodiu

)    sau   Hg –

  HgI [HgI ]     sau   HgI – ]
sau  Hg I [HgI ] + Hg

[HgI

  [HgI ] + un 

+ ] – – +   + 

)    sau   Hg –

– ]

)
 etc) sau ionul Fe .



242

RETINETI, ,
] ]

] ]

] ]

] ]

+

–

)
) ] .

+

) ]
)

) ]  + H +

Na
   

]
]

. 

) )
)

)

 

    sau   Fe –

– ]



243

]

] ]
+

) sau cu ionii Fe .
] ]

) ] ]
+ ] ]

Ag

] ]

] ]

] ]

] ]  

] + ]  

]
] – ] + ]

] ]
sau Fe + ] ]

 xH
–

 xH
  Fe  xH
 sau Fe  xH – ] –

]

] ]

 Fe ] ]



244

RETINETI, ,

] ]

] ]

] ]

] ]

] ]

 sau Fe – ]  

]+ ]– ] .

) –

– ]

] ]
] ] –

)     
– ]

] – ]
 

) –

– ]



245

) –

)
+ ) ]

)

–

)
)

– ]            

–

– ]–

 Na
[AlF
[AlF

 Na
) –

– ]

+

)  
)



246

RETINETI, ,
)  + H

–

– ]  

+

)
)

)  + H

–

– ]

 H  

  H

] + H

 + H

  (aq)
–
(aq)

  (aq) (aq)



247

An

An(s)  n+
(aq) + nA (aq)

Din 

 
n+ n+ 

ps

ps

 
An(s)  n+

(aq) + nA (aq)

n+

ps
n+] ]n n

.

 
  (aq) (aq)

.

 
  (aq)

–
(aq)

– –] . 

.

  (aq) (aq)



248

RETINETI, ,

).

(s)    Ag+
(aq)

–
(aq) 

+ ) ]+ 

(s)  (aq) (aq) 
+

acid tare.

 etc);
 etc;

] etc.

. 

)
   sau  Ag+ –

)



249

).

)

)
   sau   Ag+ –

)

)
   sau   Ag+ + I–

PbCl )
)

+

– ]
– ] –

PbI )
) –

).

 )
 Hg –

 HgI

 HgI [HgI ]

) 
–

 )

 Ag

 )
)



250

RETINETI, ,
concentrat.

 + H )
] + H

)

.
 + H   )

 care este 

)

.

)

CO )

    Ag
 Ag

y
)x )

)
 + H

– ]

y
)x )

y

)



251

Fe

 + xH

)
 Mn

 + xH
 + xH

y
)x )

BaCO )

– +

+

 + H –

+  –

 ) 
.

y

)

PO )
+  + H –

 Ag
 Ag + + + H
 Ag ) ]+

 Pb )
) –

)

  Hg ) +

 Hg )



252

RETINETI, ,
 

  ) –

)

ps )
 Fe    + H –

)
    Mn ) –

 Mn )

 Mn

)
   + H –

– ]–

)
 Al    + H –

– ]–

)
  ) –

)

).

 Me

acetic.

) +

) ) )

PO )
 Mg

)

CrO )



253

+

 Ag
+ +

 Ag ) ]+

)

).
+  + H

 Hg
+

)

+

)

+

).
+  

 )

)

+ + H  + H +

 + H  – –

) –.

)
+

 Ag

 Ag – ]–

)



254

RETINETI, ,

)

)
 Hg  + H +

alcaline.
]

)
 + H +

)
 + H +

H
 + H

)

)
– +

)

)
– +

)
 Fe – +

+  + H

 + xH

)
– +

 Fe
 Fe +

 Fe



255

 + H +

)
 Mn – +

+  + H

 + H

)
– +

+  + H

)
–

)
– ]–

– ]

)
 Hg –

)
–

+
– ]

)
–

)
–



256

RETINETI, ,

+

+
– ]

) ]  de culoare 
) ]

+ ) ]

)
–

+

) ]  de culoare 

+ ) ]

)
 Fe –

+

.
)

O O ) 
–

 Fe

 Fe +

 Fe –
+

)
 Mn –

Mn .



257

O O )
–

+  
–  ]–

)
.

)
 Al –

+
– ]–

 + H ]– +

– ] –

)
–

+
– ]

).
)

) ]
)  + H

)
 Mg – 

unor cationi.

+
+

+
+

+

+ –  + H



258

RETINETI, ,

) );

)  + H
Hg

Hg
[HgI ]).

+ ] – – +   + 

 Mg –

)x )

 Mg

)

+

   sau   
–

–

) ).
) +

)

- H
;



259

)
;

- H
;

).

)
.

 Al    + H –

- H
concentrat;

)  diluat 

–

–

–

.
–

)
] ).



260

RETINETI, ,

– )

] ]

–

.

)
– +

;
–

]).
] ]

)
– +

);
– 

]).
] ]

)
 Fe – +

 Fe –

] ;
 Fe ] + ]

] ]
]

] ]

)
– +

–

];
 Fe – ]



261

]
] ]

)
 Mn – +

 Mn –

)
        Mn ) –

]);
] ]

).
 Mn

–

)
+

– +

   + H –

+
+

 Ag+ –

;
 Ag+ –

)  la cald;
+

;
+ –

 Ag+ –
– ]–

;
+

;
+  + H –



262

RETINETI, ,
]);

+ ] ];

+ .

- H
 Hg  + H +

incolore;
 Hg –  HgI – ]

 Hg –

 Hg – – ]

 Hg
)

  Hg ) +

 Hg +

 Hg
);

 Hg –

I
 Hg – I  Hg I – ]  + Hg
- H )
 Hg

 Hg –

 Hg +

).
 Hg

– – –
– – –

;



263

- H
) ;

+

- unii cationi (Ag+  etc) precipitate negre (Ag

+

).
 diluat cu 

+

 diluat cu 

+

 + H – –

– + H   + H –
– –

–  + H
–.

).

) ).

+

 + I

+

 Ag + +
–

–

– + H



264

RETINETI, ,
–

–

COO–
–

– + H +

.

Acidul sulfuric:

 H
).

 H

)

).



265

PROBLEME

) ;
) ;

];
].

 la cald.

.

)

colorate.

] 

precipitare:

 de 

punctul a;

Tollens.

 

acetilurii de cupru.
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+
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