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OLIMPIADA DE CHIMIE
etapa judeteana/municipiului Bucuresti
23 martie 2024
Clasa a X-a
BAREM DE EVALUARE S| DE NOTARE

Orice modalitate de rezolvare corecta a cerintelor va fi punctata corespunzator.

SUBIECTUL | 35 de puncte
e ——————————— e a e e n e ene e ea e ean e aeanan e nnrana e nrn e rarare e 10 de puncte

Structura compus chimic Denumire I.U.P.A.C. compus chimic

/L/\)\A/b\)\ 2,6,10,14-tetrametilpentadecan 5
p
M\ 7-metil-3-metilen-1,6-octadiena 2

F F AN 3,7,11-trimetil-1,3,6,10-dodecatetraena
3p
>/—/\:/>7 4-(2-propenil)-1-metilciclohexena 3p
Bl it i reereeeeeeeeeeaareeeeeasrameaaraaraeeenrenraaraarenranranranranranranranarnn 10 de puncte
a. formula chimica: CaoHss , M = 536 g/mol
% C =89,553% ; % H = 10,447% 2p
b Cprlmar . Csecundar Ctemar . Ccuaternar 10:6:14:10 =5:3:7:5 4p
c. oxidarea blanda 11[0] => n; =22/3 mol KMnO4
oxidarea energica 40[0] => n; = 80/5 mol KMnO,
ny/ nz=11/24 4p
P 15 de puncte
a. daer= Mamestec gazos/Maer => Mamestec gazos — = 28, 9 1,822 =52, 6558 g/mOI
Pa:pPx=2:1=>na:nx=2:1=>526558= 5- (14n +2) + 5- [14(n—1)] =>n=4
A: CsHio §I X: CsHe 6p
b)
AICl3
2p
c)
N-CsHio 2 i-CsH1o
I 1 -
C a -
E l-a a
K. = Ci—c4H10 = Kc:% =>a=0,8 5p
Cn—can10 -
procentaj molar 20% n-butan si 80% izobutan 2p
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SUBIECTUL al ll-lea 20 de puncte

a) daermin)= 1 Si daermax) = 2 => Mmin) = 28,9 g/mol si Mmax) = 57,8 g/mol => Mp L€ {29-57}
D, H, L - gaze
A, D si L — hidrocarburi nesaturate
A, L —izomeri
raportul molar al produsilor de ardere ap

=> A — 2-butina, D — propena, H — etan, K — 1-butena, L — 1-butina 5p
b)
(1) CHs—C=C —-CHs + 2H2 N—l> CHz— CH2— CH2—- CHs
(2) CH3— CH2— CH2— CHs ﬂ CHa+ CH2=CH-CHs
(3) CH2= CH— CHs + Br2 —— CHz— CH— CHs
Ao
KOH/R—0H, 100-150°C

(4) CH2— CH—- CHs CH =C - CHsz + 2HBr
Br Br

CH;

tuburi ceramice, t°C H;C/©\CH
(5) 3CH=C-CH;

°C
(6) CHs— CHz2— CH2— CHs ——5 CHs — CHs + CH2= CH

h
(7) CHa— CHs + Clz ——s CHs — CHz2 — CI + HCI
(8) 2CHs — CH2 — Cl + 2Na — CHs— CHz— CHz— CHs + 2NaCl

600°C
(9) CH3— CHz2— CH2— CHs = CH2=CH-CH2—-CHs + H2
(10)CH= C—-CH2- CHs + [Ag(NH3),]OH - AgC = C— CH2— CH3s + 2NH3 + H20

R,0,, h9
(11) CH2 = CH- CH2— CH3z + HBr ——— CH2- CH2— CH2—- CHgs

3

Br 11p
SUBIECTUL al lll-lea 25 de puncte
A i e eeeeeseeseeeeaereeeeseesteseeesseseneeneerrasaranriranantanranranranrns 17 de puncte
a) n=%=4molH2 1p
1 mol hidrocarbura X aditioneaza 2 mol de H, — prezinta doua legaturi 1p
X — hidrocarbura aciclica, are formula CnHan-2 , 0,5p
CaHanz + 2Hy — CoHonia v are formula CoHanse 0,5p
X) (Y)

4,651 4,651
M :MY—’6—5-MY = 14n—2=14n+2—’6—5-(14n+2) = n=6

100 100 X = CeH1o 2p
b)

Ni
Az +2H, — )\( 1,5p
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/K( 2 m] Na(Hg)/ R- OH“_= N

+2[0] TN
K>CryO5 H” - H_:C/

A
A — N
\l

O
e _+200] > H.C—C—CH,-CH,-C—CH
| KMnO, / H,S0, o~ | &z
CHs S S
I
N +2n[0] KMnO4 / HpS04 n/\/\H/
n O

(M
(@) 2XMNOs + 3H80, = KoSO, + 2MnSO; +3H,0 + 5[0]

Pentru a oxida 32,8 g compus V, din ecuatia (1) rezulta nio; = 0,8 mol.
Din ecuatia (2) pentru nio; = 0,8 mol rezultd nkmnosa = 0,32 moI

n
V, = C—d =0,64L solutie KMnOs de concentratie 0,5M

1. C2H4(g) + 302(9)—>2C02(g) + 2H20(g)
[ll. CoHa(g) netransformata

Consideram 100 mol amestec gazos final: C>H.O — 14 mol, H,O — 0,8 mol, N> — 64 mol,
C2H4 netransformata + CO; - 21,2 mol

14 mol C,H40 — 14 mol C,H4 se transforma Tn oxid de etena
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7 mol O, se consuma in reactia de formare a oxidului de etena

0,8 mol H.0 — 0,4 mol C;H,4 arde

0,8 mol CO; se formeaza prin ardere

1,2 mol O se consuma in reactia de ardere

7+ 1,2 = 8,2 mol O; introdus Tn reactor

nr. mol CO; introdus Tn reactor = 2x nr. mol Oz — nr. mol CO introdus n reactor = 16,4 mol

nr. mol CO; final = 16,4 + 0,8 = 17,2 mol

nr. mol C;H4 netransformata = 21,2 - 17,2 = 4 mol

nr. mol C;H4 introdusa in reactor =14 + 0,4 + 4 = 18,4 mol

%cantitatea de etena introdusa in reactor transformata in oxid de etena = 76,08%

SUBIECTUL al IV-lea

20 de puncte
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a)

A HC=CH 1p G

. O e

D H,C=CH-Cl  1p |

E 1p J
Cl

Fb”’K

b) 1121,85 - 50/100 = 560,925 mg M pur, practic => 2,025 mmol M practic => 2,025 -

mmol M teoretic => 3 mmol B teoretic

300:- %= 375 mg D teoretic => 6 mmol D teoretic => 6 mmol A teoretic

W
Br Br
Br Br
Br Br
\é}n
o

A este Tn exces => din 3 mmol B => 3 mmol N

Barem elaborat de:

1p

1p

1p

1p

1p

N1

Cl

Cl

prof. Popescu Elena Irina de la Colegiul National ,lon Luca Caragiale” din Ploiesti, jud. Prahova

prof. Dejanu Mariana de la Liceul Tehnologic Nr. 1 din Méré&cineni, jud. Arges
prof. Morcovescu Mihaela de la Colegiul National ,Mihai Viteazul” din Ploiesti, jud Prahova

prof. Pop Corina de la Liceul Teoretic ,Onisifor Ghibu” din Cluj-Napoca, jud. Cluj
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