2002/2003 6a keemiaolumpiaadi piirkonnavooru
ulesannete lahendused
12. klass

1. a) i) Pb elektrood on (-), sest sellel on elektronide liig, PbO, elektrood on (+), sest
sellel on elektronide defitsiit. ii) Aku tuhjenemisel toimub (-) elektroodil
anoodprotsess ja (+) elektroodil toimub katoodprotsess. iii) Aku laadimisel toimub
(-) elektroodil katoodprotsess ja (+) elektroodil toimub anoodprotsess.

b) 4FeSQ + 1102 = 2F€203 + 8802
2.() () 21V
S,-10e” - 2S
() e
Fe-1e — Fe
20 () 2
O, +4e >0 +4e

c) O, < 4e
n(e’) = %.3 mol = 12 mol 1F < 1 mol(e’) < 96500 A-s
n(F) = 12

d) 2C2H5OH &) C2H5OC2H5 + HQO vOi
C,Hs0ONa + CoHsl = CoH50C5H5 + Nal

e) Al mass on suurem, sest vaiksema tiheduse tottu “tdrjutakse” rohkem 6hku
valja, mille arvelt Al "kaotab oma kaalus".

f) Saadusainete mass on endotermilise reaktsiooni korral (AH>0) suurem, sest
saadusained on energiarikkamad.

75 kg 0,02

g) m(tooraine, 99% niiskust) = 001 =150 kg
2.a)i) X- Pd, pallaadium

Y- Pt plaatina

i) A - HC=CH, etuun
B- H)0, vesi
C - H,C=CH,, eteen
D - CuCl, vask(l)kloriid
E- H,, vesinik

HgO

b) i) HC=CH + H,O = CH,CHO



ii) H,C=CH, + H,O + PdCl, = CH;CHO + Pd + 2HCI
iii) Pd + 2CuCl;, = PdCI; + 2CuCl

iv) 2CuCl + 2HCI + 0,50, = 2CuCl; + H,0O

Pt
V) HC=CH + H2 = H2C=CH2

vi) CO + PdClI; + H,O = CO; + Pd + 2HCI

c) N(neutronid, Pt) = 195 - 78 = 117
N(neutronid, Pd) = 106 - 46 = 60
117

——=195
60

3. a) i) M(susivesinik) = 28,0 g/mol - 2,00 = 56,0 g/mol

N(C) = 56,0 g/mol - 0,856 - 11;“3' =4
N(H) = 56,0 g/mol - 0,144 . 119 = g
C4Hg
b) C4H8 + Brz = C4HgBr2
C) /\§ \:/
2-metlill-1-propeen cis-2-buteen tsiklobutaan
_/ \ >
1-buteen trans-2-buteen  metlultstklopropaan
d) Br Br Br
JQBr BrW /,K’,/
Br

1,2-dibromo-2-metullpropaan 1,2-dibromobutaan 2 3-dibromobutaan

Br * Br
\/\/\

Br
1,3-dibromo-2-metuulpropaan 1,3-dibromobutaan 1,4-dibromobutaan

2



Br 8o r 80

e) \/'\/Br Br
12(14) 12(82) 12(82) 12(14)

R S

4. a) A - K,CrO,4, kaaliumkromaat
B - K;WO,, kaaliumvolframaat
C — CrO3, kroom(VI)oksiid, kroomtrioksiid
D - WO;, volfram(VI)oksiid, volframtrioksiid
E — (NH,;).Cr,0,, ammooniumdikromaat

b) i) W + 3KNO;3; + 2KOH = K,;WO, + 3KNO, + H,0
i) W + 3KNO; + K,CO3 = K,WO, + 3KNO, + CO,
iii) W + 2KO; = K;WO,

iv) W + 3Ca(Cl)OCI + K,COs = K,WO, + 3CaCl, + CO,
V) W + 6KMﬂO4 + 4K2CO3 = K2W04 + 6K2Mn04 + 4002

VI) 2K,CrO,4 + H, SO, = K,SO4 + Ko CrO7 + H,O
K>Cr,0O; + H,SO,4 = K,SO4 + 2CrO5 + H,O

0t%
vii) W + 3H,0 = WO; + 3H,7T

Vlll) (NH4)2C|"207 = NzT + Cr203 + 4H20T

5. a) i) C3HeO3, piimhape
ii) C4HsO4, merivaikhape
iii) C,H40,, aadikhape
iv) C4HsO,, butaanhape
v) CgHgO-, sidrunhape

VI) C2H204, Obllkhape

b) 1l 3C4H604 = 2C4H802 + 4CO2 + H2



I 2C3HgO5 = C4HgO, + 2C0O, + 2H,
IV CsHgO-; + 6[0] = 3C,H,04 + H,O
V 2CgHgO7 = 2C4HgO, + 4CO, + O,
c) 0 0,5 0 0

C; HO3 —» C4HgO4 + CoH4O, + H,
3x+6-6=0 4x+6-8=0 2x+4-4=0

405 () 40

C4 +2e =4C

20 () 2

H, - 2" = 2H

2C3H603 = C4H604 + C2H402 + H2
I

d) i) H,C— ﬁ_ ?H if) CH3—C\
° 0 CHic

HO—C—CH, ||

6. a) Pb(OCN), + 2NH; + 2H,0 = 2NH,CONH, + Pb(OH),

Ca(OH),
b)6HCHO = CHOCHOHCHOHCHOHCHOHCHOH (CgH120¢)

voltakaar
c) )H,+2C = HC=CH

ii) CS, + 2H,S + 8Cu = 4Cu,S| + CH,

e " o i T o
7 = =
d) CI—C— + HN—C— = Cl—C—C¢—N—C— + HCl
) o C<C| 2 C<OH | | C<OH
H R H H R

—I

Py 'Y |
C|—C|3—é—l|\l—?—C—OH +NH; = HZN—(lz— —l|\l—C—C—OH+ NH,CI
H H R H H
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