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OLIMPIADA DE CHIMIE
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Clasa a X-a

BAREM DE EVALUARE SI DE NOTARE

Se puncteaza orice formulare/modalitate de rezolvare corecta a cerintelor.

30 de puncte

15 puncte

3 puncte

p =20 % Ci1H24 descompus

6 puncte

Consideram cd amestecul contine

a moli CoHy bmoliCsHy a+b=0,3

CoHy + 2% 0, — 2C02 + S H,0

(2 ecuatii x 1 punct =2 puncte)

CsHy + 22— 0, = 3CO; +5 H0
X =4 adica CaHasi C3Has (2 puncte)
a=0,1 moli CoH,4 b =0,2 moli CsH,4 (1 punct)
33,33 % CzHs 66,66 % C3Hs (1 punct)
3 puncte
CH; - (|3H —CHz - (|:H —CH; 2,4 —dimetil — pentan (1 punct)
CHs CH;s
CH;=C-CH;-CH - CHjs 2,4 — dimetil — 1 — pentena (1 punct)
CHs CH;s
CH;—-C=CH-CH-CHs 2,4 — dimetil — 2 — pentena (1 punct)
CHs CHs
3 puncte
[(CeHs)(CaHa)ln + “2222 0, — (4x-+8y)n CO, + (3x+4y)n H;0 (1 punct)
CiHe:CsHg=4:1 (2 puncte)
15 puncte

6 puncte

CH3 CHs Br
a) Br
CH3 CHs oH
Cl
b) +HOCl —»

(4 ecuatii x 1,5 puncte = 6 puncte)
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CHs CHz |
c)
+Hl———
CH
3 CHs
d)
+ [O] + H20 (M)
2. 9 puncte
a) CHs:CoHz:H,=4:1:5 (3 puncte)
b) CH4 + 20; — CO2 + 2H0
CoH: + g 02 — 2C0O2 + H20 (3 ecuatii x 1 punct = 3 puncte)
H, + % 0, — H,O
Vo, = 291,2L ; Var=1456 L (1 punct)
1500°C
C) 2CH4s — C3H; + 3H; (1 punct)
m=106,6 g C;H, (1 punct)
Subiectul al Il1-lea 25 de puncte
A 10 puncte
1. (4 puncte)
a) Formula moleculara a pravastatinei: CasHzsO7. (1 punct)
D) Corimar : Csecundar: Ctertiar: Ceuaternar =5 :10:7 1 1 (1 punct)
c) electroni @ : electroni p neparticipanti =8 : 28 =2:7 (1 punct)
dN.E.=6 (1 punct)
2. (6 puncte)
a)H,C=CH-CH=CH-CH=CH; (1 punct) 1,3,5 — hexatriena (0,5 puncte)

b) H.C—-CH=CH-CH=CH - CH; 1,6,- dibromo — 2,4 — hexadiena
| | @z, Z/E ElZE)
Br Br (3 izomeri x 0,5=1,5 puncte)

¢) H.C =CH - CH = CH - CH = CHz + 2KMnQO4 + 4H,0 — 2MnO; + 2KOH +
+H,C-CH-CH-CH-CH-CH:

OHOH OH OH OH OH (2 puncte)

VKMnOy = 1Mol Vsouie =5 L (1 punct)
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B. 15 puncte

1. (7 puncte)
a) Hidrocarbura A contine 3 legaturi duble; 23 = 8 izomeri geometrici (2 puncte)
by HC=C—C=C—CH;-CH=CH—CH=CH—CH=CH — CHs+ 8[0] + 3H.0 —
HOOC-C-C-C-CH;-CH-CH-CH-CH-CH-CH-CHs

O O O OH OH OH OH OH OH

(2 ecuatii x 1 punct =2 puncte)
2KMnO4 + H.O —— 2MnO; + 2KOH + 3[0]
Vonutie = 0,8 L = 800 mL (1 punct)

Pd / Pb%*

¢c)HC=C—C=C—CH,-CH=CH—CH=CH—CH=CH—CHsz+ 2H; ——
HC=CH—CH=CH—CH,-CH=CH—CH=CH—CH=CH—CHs
Numarul izomerilor geometrici ai hidrocarburii rezultate 2* = 16. (2 puncte)

2. (8 puncte)

a) Formula moleculari a hidrocarburii: CioH14; N.E. = 4 (2 puncte)
b) ny,= 0,1 moli; n¢, x,,= 0,05 moli; B2 =2 2 legiturin (2 puncte)
NcioH12
2 formule de structura posibile: (4 puncte)
Egj @CHZ—CH = CH,
CH =CH>

Subiectul al 111-lea 25 de puncte
A. 8 puncte

a) HC=C-CH;-CHs 1 — butina
H:C-C=C-CHjs 2 —butina (2 puncte)

-V .

b) Vamestec = % =5 moli (0,5 puncte)

HC = C - CH; — CH3 + [Ag(NHs);]JOH — AgC=C-CH;-CHz + 2NH3 + H,O (0,5 puncte)

Amestecul contine 1 mol 1 — butind, 1 mol 2 — butina si 3 mol H» (0,5 puncte)
11
CsHs + ?Oz —> 4C0O,+3H0 (0,5 puncte)
vi1 =11 mol O, (0,25 puncte)
1
H, + > 0, ——H0 (0,5 puncte)
v, =1,5mol O, (0,25 puncte)
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Vo, =12,5mol; V02 =280L; Vaer = 1400 L (0,5 puncte)
¢) HC=C-CH;-CHs + 3[0] ——>CHs; - CH, - C - COOH (0,5 puncte)
0]
Pentru 1 mol de 1 — butina se consuma 3 mol [O]
HiC-C=C-CH3+2[0] ——>CH;-C-C-CH;s (0,5 puncte)
O O

Pentru 1 mol de 2 — butina se consuma 2 mol [O]
Pentru oxidarea a 2 mol butine se consuma 5 mol [O]

2KMnO4 + H,O ——> 2MnO0O- + 2KOH + 3[O] (0,5 puncte)
2mMol KMNOg ....coovvveiciiene 3 mol [O]
Zmol KMNOy ..o 5 mol [O]
10
Z= ? m0| KMn04 Vsolugie = 3,33 L (1 punCt)
B. 17 puncte
1. (11 puncte)
.V VH 1,5 mol .
a) VH, = PV =1,5mol H; 2 - =3 legaturi ©
R-T VA 0,5 mol
N.E.A=3 Formula brutd A: ChHzan_4
Formula bruta C: CyHzn-20 uc =84 g_l n=5 (2 puncte)
mo
A:Cszﬁ—CECH BZCHg—fH—CHz—CHg
CHs CHs
C: CH2=|C—C|3|—CH3 D:CH3—ﬁ:—C—CH3
CHs; O 0]
E:CH,=C-CH=CH; F: (-CH,-C=CH-CH:-),
CHs CHs
G: CH3-C-CH;—-CH.-COCH
O (7 formule de structura x 1 punct =7 puncte)

b) (-CHo—C=CH-CH,-)n+3n[0O] — nCHs;—C— CH,— CH, - COOH
CHs )
2 KMnOs + 3 H2SO4 — K3SO4 + 2 MNSO4 + 3 H,O + 5 [O]

(2 ecuatii x 0,5 puncte = 1 punct)
V = 0,3 L solutie KMnO, (1 punct)
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2. (6 puncte)

Cl
CH, CHs |
? ==CH; ol C—CH,
+ 2Cl, —(i)—) | |
o CH,4 CHz I
o)
Cl
|
CH3
CH3 :CH
C==CH, 5000 C C 2
| rolk— cHy—ci  + HCI
o CHj O/ 2
CHs3
CH, C=—CH,
C==CH, 500°C
| +Cl —— + HCl
/ CHs
o CHj o
Cl
¢ =—CH, 500°C C==CH,
| + Clp, ——— + HCI
CH
o) s 7= CH3
o
CHs 0 o
C==Ch 03/2n,H30" | T CU
CH S HC=0 ¢ e ™ CHs
3
& |
(0]
CHs3
C—=CH» C—CH,
+2[0] + 2H,0 —(KMO4) | |
= CHs = OH OH
6] o]
OH
OH
(6 ecuatii x 1 punct = 6 puncte)
Subiectul al 1V -lea 20 de puncte
a) (10 formule de structura x 1,5 puncte = 15 puncte)
0 OH
A B C OH

Barem de evaluare si notare — clasa a X-a

Pagina 5 din 7



Ministerul Educatiei si Cercetarii
Centrul National de Evaluare si Examinare

© @ HOOC — CH, — COOH

D E F
HOOC — CH, — CH, — COOH O
G H
Br
| J ‘

b) (8 ecuatii x 0,25 puncte = 2 puncte)

[T ] +2q0] —KMnOa+H504

0 OH
0
Ni
+2H; ——>
0 OH

OH
L
OH

KMnOg +H 9SO,
© + 8[0] 4727 > 2 HOOC — CH, — COOH

@ +9[0] — kMO +H2804 1666 — CH,— CH, — COOH + 2C0; + H,0

C

O Cry03/ Al203 @
—_—
HO
D ——=0C
=
NBS =
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c) (3 puncte) 0
5 Ijl:‘ +4KMnOy + 6H,SO4 ——> 5 + 2K5SQ4 + 4MnSO, + 6H,0

A: KMnO4: H,SO,=5:4:6

Barem elaborat de:

Prof. Andra lonescu — Colegiul National ,Costache Negri” Galati

Prof. Lavinia Muresan — Inspectoratul Judetean Cluj

Prof. Daniel Radu - Colegiul Economic “lon Ghica” Targoviste

Prof. Carmen Gina Ciobicd — Colegiul National “Petru Rares” Suceava
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