1999/2000 6a keemiaolimpiaadi Ill vooru llesannete lahendused
12. klass
1. a) Cl, + H,O = HCI + HCIO HCIO on oksudeerija

b) i) CH;COCHs
i) H,N-NH,

c) i) HCN (vesiniktsuaniid) — Uhend X

T
i) CH;-C—OH — uhend A
|
CN
|CH3 |CH3
iii) CH;Clt—NH—NH—Cll—CH3 — Uhend B
NC CN
o f
d) CHy C—N=N—C—CH, = 2CHz—¢+ + N, — Uhend Y
NC CN CN

e)i) M(Y) =32 g/mol-0,875 = 28,0 g/mol
ii) Sama molaarmass on lammastikul (N,), stisinikmonooksiidil (CO) ja
eteenil (CH,=CH,). CO ei saa tekkida, kuna Ghendis
1,1—ditstiano-1,1"—dimetudlasoetaanis puudub hapnik, etGulrihm ei
lagune eteeniks.

(321

0996 -321- 4160)g/mol 23,0 g/mol

2. a) i) M(X) =

ii) M(Y) = —(%_321 4. 1eojg/mo| 15,1 g/mol

b) A — Na,SO,, naatriumsulfaat
B - (CH3),SO,, dimetlulsulfaat
C — NaOH, naatriumhudroksiid
D — CH;3;NaSOQO,, naatriummetullsulfaat
E — CH3;OH, metanool
F — Na, naatrium
G - CH3;0ONa, metoksunaatrium, naatriummetanolaat



c) i) (CH3);SO, + NaOH = CH3;NaSO, + CH;OH
i) (CH3);SO4 + 2NaOH = Na,SO, + 2CH;0H
|||) 2CH30H + 2Na = 2CH30Na + HZT
iV) CH;ONa + H,0 = CH;0H + NaOH

d) dimettulsulfaat on ester CH3;-0O-S0O,—0O-CHj;
3.a) A- CH;CHO

B — CH;-CH=NH
C — CH3CH(NH,)-C=N
X — CH;CH(NH,)COOH

b) i) CH3;CHO + NH; = CH3;CH=NH + H,0
ii) CH3;CH=NH + HCN = CH3—-CH(NH,)-C=N
lii) CH;—CH(NH,)-C=N + 2H,0 = CH3—CH(NH,)COOH + NH3

c) i) a—aminopropaanhape, alaniin

H

NH,14
ii) H,Cul|ClincooH
) HCol H.C COOH
12(33
NH, 12(3) (33)
R
NH]4
HooCHI| ClimcH, HOOC CH,
12(33) 12(3)
NH,
s

d) 2CH;CH(NH,)COOH + Cu® = [CH3CH(NH,)COO],Cu + 2H"

e) CH,
\CH_NH

| ic/o ~A

Con |
O// © U\NHz_CHz

4. a) i) Et atsetoonis on ainult Uks hapnik, siis saab Uhendi B molaarmassi
leida hapniku protsendilise sisalduse jargi

M(B) = % = 42,0 g/mol



1 mol

Uhendis B: n(H) = 42,0 g-0,0476- i 2 mol
_ 1 mol _
n(C)=(42-16-2) g 129 = 2 mol

Uhendi B empiiriline valem on C,H,0
ii) M(atsetoon) = 58 g/mol
M(A) = M(atsetoon) - m(B) = 58 g/mol - 42 g/mol = 16 g/mol
Uhendi A empiiriline valem on C3HgO — C,H,0 = CH,

b) A - CH,4 metaan
B - CH,=C=0, keteen
C — CH3COOC,Hs5, etullmetanaat
D — CH;COOH, etaanhape
E — CH;COONa, naatriumetanaat

C) |) CH2=C=O + CzH5OH = CH3COOC2H5 (C)
ii) CH;COOC,Hs + H,0 = C,HsOH + CH;COOH (D)
iii) CH,=C=0 + H,0 = CH;COOH (D)
iv) CH;COOH + NaOH = H,O + CH,COONa (E)
v) CH;COONa + NaOH = Na,CO; + CH, (A)

d) CH,=C=0 + CH3COOH = CH3;COOCOCH;
etaanhappeanhudriid
e) 2(CH=C=0) = CH;=C—CH,
0—C=0

diketeen

lagunemist 60 sek
.a) N(prep) = 1250 Ci/mmol-3,700-10"°" ek 1 min = 2,775-10"° dpm/mmol

b) N(100%) = 5,41.10° mm&-ﬁ,ozwo?o lagunemist _ 3 6.10" dpm/mmol

mol-min mmol
¢) n(100%) =1 mmol-27819" _ 0,853 mmol
3,26-10"
_ 89,0 66paeva 0,853 o _ e ae
d) t= 5 ‘In 0853-0100 = 128,4 6opéeva-0,1249 = 16,0 oOopaeva

-In2
e) eriaktiivsus (203 60paeva) = 1000 Ci/ml-e80%réva . 203 s5pseva = 0,205 Ci/ml




d)

) ] 181-102 g/ dm?
i) [CI1 = [AgCll = =7, s

i) c(CI') = c(H") = 10°" = 10%* mol/dm® = 4,47-10° mol/dm®

=1,26-10"° mol/dm®

LK(AgCI) = [Ag*][CIT = (1,26-10° mol/dm?)? = 1,59-10™"° mol*’/dm®
-10
HCI lahuses [AgCI] = [Ag'] = % = 3,56-10°® mol/dm®

L(AgCI) = 3,56-10°® mol/dm®143 g/mol = 5,09-10° g/dm?®
181107 _ 2pp

Lahustuvuste suhe on ———
509-10

i) m(NaCl) = 1,0-10* dm>-1,0-10° mol/dm®.58,5 g/mol = 585 g

. _159.107"° 3 4 43 _
ii) m(Ag) = Wmol/dm -1,0:10" dm®-108 g/mol = 0,17 g



