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BAREM DE EVALUARE S1 DE NOTARE
Orice modalitate corecta de rezolvare a cerintelor se va puncta corespunzitor.

SUDIBCTUL | .o e e e e 20 puncte
A) 10 puncte
a)
AHe onqy =—2 kd/mol
AHE 4.y =452 ki/mol
Newon = 2X Moli = m,, o, =64-107x kg .... se degaja....2xa kJ
Nep, =3X moli =>me,, = 234-107°x kg ..... se degaja....13,5xa kJ
m,, =298-10°x kg ....... se degaja.... Q =15,5x kJ
-3
Q=0q-m=155xa=37450-298-10°x = a= 37450152958 10 =720
AHey ony =~ =—720 ki/mol
AHE 1) = —4,58 = —3240 kJ/mol
(3p)
Nenon =Neu, =1 Mol = m,, =110 g =0,11Kkg.......se degaja.... (720 +3240) kJ
_ 3960 _ 36000 kJ/kg
0,11
2p)
b)
= %-|ACH| =, = @-720 = 22500 kJ/kg
g, =0; +n-44, unde n - numarul de moli de apa care rezulta la arderea unui kg de metanol
2p)
CH,OH JrgO2 — CO,(9) +2H,0(q)
Mepon =1KI =Ny o) = 3—22 kmoli = 62,5 moli
q, =0, +n-44=22500+62,5-44 = 25250 kJ/kg
@p)
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B) 10 puncte
|chdat| = Qprimit
Nyaon = 0,1 moli = Q ;. =0,1-41300 = 4130 J
a
)Qz (C+m, -C)-At= At = Q __ 4130 =6,55°
C+m,-c 3+150-4,18
At=t—t, =>t=t +At=26,55" C
(4p)
b)
Nnaon = 0,2 MOl = Ny, 6ty = 0,1 MOl = A H =0,1-(-57,25) = -5,725 kI = 5725 ]
Qprimit =5725 ]
Q=(C+my ‘c)-At:>At=L
C+mg-C
N, =0,1moli =V, =0,1L solutie HC1= m_ =100 g solutie HCI
m, =150+100 = 250 g solutie NaCl
(4p)
At=t, -t __ o1 =5,46° =t =25,46° C
3+250-4,18
(2p)
SUDIBCTUL Tl . e e 25 puncte
A) 10 puncte
Aplicand legea lui Hess 1n ciclurile date, rezulta:
0 0 0 0
2) Uy + Adi:Hkie) = AniarHice (o) T i H gy
= UoKl(s) = Ahid,Hf(+ (@) +AhidrH?,(aq) —AdiZHOK,(S) =—647,35 kJ/mol (5p)
1 1
b) AfH(I)(I(s) = AsublHoK(s) +§AsublH?2(s) +§AdisocH(I)2(g) + IK(g) +Al(g) + U?(l(s)
1 1
= Al(g) = AfH(r)<|(s) _AsubIH?((s) _EAsublH(l)z(s) _EAdisocH(l)z(g) - IK(g) - UOKl(s) = _295’2 kJ/mol (5 p)

B) 15 puncte

M) Ly>lg+ly  AH=?

L=l AwH e =628 kimol

Ay HY oy =152,5 kd/mol
=1008,4 kJ/mol

g =2l disoc ' 11,(g)
—295, 2 kJ/mol

.
Iy 2l +€ Ly
yte =l A

I(g (9)
AHS = AsubIH(I)2
b)

I2(s)
L=l AwH e =628 kimol

subl
A H® =152 5 kJ/mol

(9) disoc” '1,(g)

@)

=+928,5 kJ/mol 5p)

disoc

0
© T Basoc 1) F 19 A

1(9)

+2e" > 2I(’g)

Iz(g) — 21
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20, +26” =2l 2A,, =2-(~295,2) k]

AH° AsublH‘,) ot AdISOCHOZ(g) +2A, =-3731 kJ/mol (5p)
c)
Considerandu-se procesele de recombinare a fragmentelor rezultate in scindarile (1) si (2):
lo 1o = L2
AHY = —AH = ~(AyHY ) + AuecH2 ) + 1y +Arg) = —928,5 kd/mol
2l =l
AHY = ~(AguH? ) + AgeocHC. o)) = —215,3 kd/mol (4 p)
Inversul procesului (1) este favorizat energetic, deoarece recombinarea fragmentelor este un proces puternic
exoterm. (1p)
SUBDIECTUL LIl o e 25 puncte
a)

. . _ 0,059 .
Oxidare: Zn—>Zn* +2e” g =g, +———Ig[Zn*"] (3p)
L1 L0 059

Reducere: 2H"* + 2O +26 >H,0 g, = 80 ot 19(H I*-po) (3p)
[2n*]=[H"]=1M, R, =1latm
E =8, —8 =80 /0~ Egpizn = 1229 (-0,762) =1,991V >0 (3p)
= dizolvarea zincului in solutia data are loc spontan 1p)

b) In timpul dizolvarii Zn, concentratia ionilor Zn®* creste, iar cea a H' scade. Procesul inceteazd atunci cand
.. 2+ . . A A -
concentratiile Zn“" si H" ajung la astfel de valori incat forta electromotoare, E, este egald cu zero. (3 p)

. 0059 [H'T 0 0,059 [Zn*']
E=¢,-¢ _go HYH0  Czn?tizn 5 [an+] =0=¢ o HHO0 T iz T T 5 I [HT
2+ 2+
g 67,49 201 _3 90 3p)
[H']? [H]

Pe baza raportului de mai sus, se pot evalua concentratiile ionilor Zn** si H* atunci cand procesul inceteazi.
Scaderea concentratiei H' este de doud ori mai rapidd decit cresterea concentratiei ionilor Zn®*. Astfel,
concentratiile ionilor Zn*" si H' sunt date de ecuatiile:

2+ . +
[Zn**']1=1+AC . si [H']=1-AC =1-2AC, (4 p)
1+AC 67 2 67
—— _a® 3.0 = (1-4AC_, +4AC?,)-n=1+AC_, , unden=3-10
(1 ZACZ 2+) Zn Zn Zn
4nAC§ . —(4n+1AC_ . +n-1=0

An+1z=4nsin—1=n

4nAC, —4nAC,, +n=0=>2AC_, =1=AC_, =05 5i AC_, =2AC,, =1=[Zn*]=15M (3p)

Zn 2+

= [H"]=0, adici ,,dizolvarea” Zn inceteazi atunci cand tot HCI s-a consumat n proces. (2p)
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SUDIBCTUL IV 30 puncte
a)
Fie o - gradul de disociere al reactantului X.
C P
o= é(reac‘) = XP(““‘) Py eay =% Py = Px =Py =Py eaey = (=) -P,, unde Py - presiunea partiald a
0 (X) 0

reactantului X la momentul t.
X@) — 2Y(@ + 2Z(9)

Momentul Px Py P, P
t=0 Py - -
t (1-a)-R, 20.- P, 20.-Py | (1+30)-P,
t— o0 0 2P, 2P, 4P,
C
T U L Y AL S SO g P Vg SO RS
Cx Py (1-0)P, 1-a
La momentul t: P=(1+3a)-P, =P =P, +3(l-e )P, = P =4P, - 3P, -
s Tl T S SN
3P, 4P, —P 4P, —P
=k :Elni 6 p)
t 4P —P
t=200s =k =10"s™
t=400s =>k®? =107 s
t=600s = k¥ =9,99.10" s
t=800s = k¥ =10"s*
t=1200s = k® =107 s
k® =k® =k® =k® =k® =k = rezulti ca reactia este de ordinul 1. (5p)
b) Constanta de vitezi, la 298 K, este =k =107 s™ 1p)
In2 0,693

n=1= — =693 s 3

107 3 p)
¢) La momentul t = 15 min de la inceputul reactiei
P=4P —3P,.e " = (4—3.¢™")P, =834 Torr 3 p)
P, = 4P, =1200 Torr (3 p)
e pm—Fo  _promt Ckts k=il

Py 1-a)P, 1-a t 1-a
Lat=800s =k = In— =2,878-10° s™ (4 p)
00 1-0,9
_Ea

k=AeRT
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_FEa
k=A.e RT
Kk E, E,
In—=

-—= =
k RT RT

Barem elaborat de:

_'|l'--"l
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kl_

R l,+1:>£,:1—iln£:>T':4O3,74K(5p)
E, Kk T T T T E k

a

prof. Irina Popescu, Colegiul National ,,I. L. Caragiale”, Ploiesti
prof. luliana Costeniuc, Colegiul National ,, Grigore Moisil”, Bucuresti
prof. Vasile Sorohan, Colegiul National ,, Costache Negruzzi”, lasi
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