OLIMPIADA LA CHIMIE
etapa raionalid/municipali, clasa a XlI-a
Solutii si barem de evaluare

Nr. Rezolvare Punc- Total
tajul

1. | Test. Fiecare raspuns corect — 2 puncte 20 p.
Raspunsuri corecte: 1.¢;2.b;3.e;4.d;5.b;6.d; 7.b;8.d;9.d; 10. b. 20 p.

2. | Problema 1. 25p.
1. Se stabileste formula moleculara a substantei A.
Din datele problemei n (Br) = 1 = W(Br)/A«(Br). Aplicam formula:
n(E) = W(E)xA((Br)/A(E)xW(Br); n(C) = 0,22x80/12%0,734 = 2
n(H) = 0,046x80/1x0,734 = 5; Formula substantei A: C,HsBr 5,0p.
Nota: Fiecare formula de structuré corecta — 1,5 p. + 0,5 p. — denumire corecta
2. CH3—CH,-Br + NaOH 5> CHs-CH>-OH (B) |2,0p.
3. CH3-CHy-OH rgrtso—> CHa-CH=0 + H,0 ©) |20p.
4. CH3-CH=0 + CH3-CH=0 oH CH3-CH(OH)-CH,-CHO (D) |2,0p.
5. CH3-CH(OH)-CH,-CHO 75 CH3-CH=CH-CH=0 (E) |2,0p.
6. CH3 CH=CH-CH=0 + 2H2 — CH3-CH2-CH2-CH2-OH (F) 2,0 p.
7. CH3-CH,-CH,-CH,-OH W CHs3-CH,-CH,-CH=0 (G) |2,0p.
8. CH3-CH,-CH,-CH=0+CH3-CH=0 NaoH  CH3-(CH,),-CH(OH)-CH,-CH=0 (H) | 2,0 p.
9. CH3-(CH2)2-CH(OH)-CH2-CH:O W CH3-CH, -CH,-CH=CH-CH=0 (L) 2,0 p.
10.CHs-CH, ~CHyp-CH=CH-CH=0 s arso—> CHs-CHp-CH,-COOH M) |2,0p.
+HOOC-COOH (N) |2,0p.
11. Denumirile substantelor: A — bromoetan (bromura de etil), B — etanol;
C —etanal, D — 3-hidroxibutanal; E — but-2-en-al (aldehida crotonica); F — butan-1-ol;
G — butanal; H — 3-hidroxi-hexanal; L — hex-2-en-al; M — acid butanoic;
N — acid etandioic (acid oxalic)

3. | Problema 2. 20 p.
Pentru rezolvarea exercitiului se analizeaza ecuatiile reactiilor propuse in ordinea:
6), 5), 7), 8), 9), 2), 4), 3), 1), 10), 11), 12). 2,0 p.
Nota: Fiecare reactie corectd — 1,0 p. + 0,35 p. — denumire corecta
6) CaO + 3C 2200c  CaC, + CO 1,35p.
—
5) CaC, + 2H,0 — Ca (OH)2 + HC=CH 1,35p.
7) HC=CH + H,0 H_SO> CH3-CH=0 1,35p.
8) CH3-CH=0 o, CH3COOH + H,0 1,35p.
9) CH3-CH=0 + Hz Nt CH3-CH,-OH 1,35p.
2) CH3-CH,-OH + CH3COOH 1,80,c) CH3-COOC,H;5 + H,O 1,35p.
4) HC=CH + CH3COOH (CH:CO0);Hg CH,=CH-0O-C(O)CHjs 1,35p.
—_—

3) CH,=CH-O-C(O)CH3 + H; Nt CH3-CH,-O-C(O)CHjs 1,35p.
1) CH3-CH=0 + CH3-CH=0 NaoH CH3 -CH(OH)-CH,-CH=0 — CH3-CH=CH-CH=0 | 1,35p.
10) HC=CH + HC=CH cuci NHcL80c— H,C=CH-C=CH 1,35p.
11) H,C=CH-C=CH + HCIl — CH,=CH-C(CI) =CH, 1,35p.
12) nCH,=CH-C(CI) =CH,; mit.  (-CH,-CH=C(CI) -CH>-), (neopren) 1,35p.

Denumirile substantelor notate cu litere: h — carbura de calciu; e — etina (acetilend);

a — etanal (acetaldehida); d — acid etanoic (acid acetic); ¢ — etanol (alcool etilic);

b — acetatul de etil; f — acetatul de vinil; i — 3-hidroxibutanal, k — but-2-en-al (aldehida
crotonica); | — but-1-en-3-ina (vinilacetilend); j — 2-cloro-buta-1,3-diena (cloropren);
polimer (neopren - cauciuc cloroprenic).

Precizarea conditiilor in care au loc reactiile (pentru fiecare reactie 0,2 puncte).

1,8 p.




Problema 3

1.a) M(A) = M(0,) - 3,75; M(A)=32"-3,75=120

Formula generala a seriei benzenului: CyHzn-6

12n+1(2n-6)=120; n=9

Formula bruta: CoH1»

b) 1zomerii CyH1, (fiecare formula de structura corecta - 1,5p + 0,5 p. — denumire
corecta).

HyC—CH,—CH; H3C—CH—CH; H,C—CH; H,C—CH,
-
S

propilbenzen izopropilbenzen 1et|I4met|Ibenzen 1-etil-3-metilbenzen

H,C—CH;

- B ~ Q
3.

S SN S

CH,4

1-etil-2-metilbenzen  1,2,3-trimetilbenzen 1,2,4-trimetilbenzen 1,3,5-trimetilbenzen

¢) Hidrocarbura A:
H,C—CH,

@

1-etil-4- metllbenzen

d) Reactia de bromurare:
H,C—CH, Br—CH—CH, H,C—CH,

2 Br,, hv
—_—
‘ -2 HBr ‘ ‘

H,C—Br
1-br0mo-1-(4-toI|I)-etan 1-(4-bromometil-fenil)-etan

e¢) Reactia de nitrare:

H,C—CH, H,C—CHj H,C—CH,

2 HONO, (H,50, ¢
-2H,0

1-etil-4-metil- 2 nltro benzen 4-etil-1- metll 2-nitro-benzen

2p.

16p.

3p.

4p.

4p.

35p.




f) Reactia de oxidare:

0. _OH
H,C~CH, S
== 9 [0] =
| - + CO5+3H50
o KMnO, + H,S0, S
CH, “
Ho~ S0

acid benzen-1,4-dicarboxilic
(acidul tereftalic)

1. Izopropilbenzenul (cumenul) este materia prima in sinteza fenolului si a

acetonei:
O-OH
\
H3C—CH—CH; H3C—C—CH; OH
= +0, = +H,S0, dil = HC_ CH
— | © ]
N NS N O

hidroperoxid de cumen fenol acetona

3

2p.

4p.




