2004/2005 6a keemiaoliumpiaadi Ioppvooru lilesannete lahendused
11. klass

1.a) m(H,0)=55m - 1,5m - 0,05 - 920 kg/m® = 3795 kg

molaalne kontsentratsioon m(ioonid)=3,0 K.mol__ _y ,613 mol/kg
1,86 -K -kg

n(NaCl) = 1,613 moI/kg-%-3795 kg = 3060,5 mol

m(NaCl) = 3060,5 mol - 58,44 g/mol - 13539 =178,8 kg ~ 180 kg

b) Kui lahustuvus on 30,0 g, siis 1 kg vee kohta on lahustunud 300 g.
AT = 2.300g- M 1 186%%9- 19,09 K ~ 19,1 K
58,44 g kg mol
t%m =0°C—-19,1K=-19,1°C

kilm

2. a) i) A — NCl3, lammastiktrikloriid; kloronitriid
B — NBr3;, lammastiktribromiid; brominitriid
C — Nl3, lammastiktrijodiid; jodonitriid
D - NF3, lammastiktrifluoriid; fluoronitriid
E - CO,, susinikdioksiid
F — HCI, vesinikkloriid (soolhape)
G — NH;3;, ammoniaak

i) Me;SiCl
i) n(NHy) = 240-(323-120) = 5
Kompleksmolekuli valem on NI3(NH3);
b) i) NH,CI + 3Cl, = NCl; + 4HCI
ii) (NH,).CO + 6Cl, + H,O = 2NCl; + CO, + 6HCI
elektroluus
iii) 3NH,CI = NCl; + 3H, + 2NH;3
iv) (Me3Si),NBr + 2CIBr = NBr; + 2Me;SiCl
v) 3l; + 7NH3-H,0 = Nl3-(NH3); + 3NH4l + 7H,0
vi) BN + 3IF = NI; + BF;
detonatsioon

vii) 2NI; = N, + 3I,
vaskkatalusaator
viii) 3F, + NH; = NF; + 3HF
3. a) amiinid
b) A - /Y , 2-tsllanobutaan
CN

B — NaBr, naatriumbromiid



€7 N TSNH,, 2-metiidibutidlamiin

O

PN

| NH, , 2-metuilbutiilamiid

E - @Noz, nitrobenseen
F - @—NHz, fentaulamiin, aniliin

c)i) NaCN + /\E( /\C( + NaBr

O 0

i) /\H‘\c + NH, + HCI
| NH,
H,SO,
i) @ + HNO, = NO, + H,0

4. a) i) Al,O; + BNaOH +3H,0 = 2Nas[Al(OH)g]
i) Nag[Al(OH)s] + 3HCI = Al(OH)z{ + 3NaCl + 3H,0
iii) 2AI(OH); —*> Al,O3 + 3H,0

b) i) AP+ 3e = Al
ii) 4a103 + 3C = 2Al,0; + 3CO, + 12¢€°
iii) 2A1,05 + 3C = 4Al + 3CO,

c) 1-7.24-3600 s-0,95 8-1059
3e’ = Al
96485 A's 26,98 g/mol



=3 8.105g. M ggagsAs T T 1 1 -94 93 kA~14,9 KA
1 26,98¢ mol 7 24 3600s 0,950

d) t14,93 kA-0,95 10°
3¢ = Al
96485 A's 26,98 g/mol

t=3.10°g.— 1 .96485A.s.— 1 .1 =1995h
1 26,98 g 3600s 14938 A

> =6,00V-14,9kA-1995h- _'EEX < 17800 EEK
1V -kA -h

5. a) Lu(KCIO,) = NKCO4) _ 1309-059¢g 1 =0,1018 M ~1,02-10"'M
Vv 138,6 g/mol  (0,0500 +0,0003)dm® ’

b) LK(KCIO,) = [K']-[cl0;] = (0,1018 M)* = 0,01036 M? ~ 1,04-102M?>
c) i) [H] = [cio; ]
pH = -Ig[H"]
[cl0;]=[H]=10% M=0,01 M = c(cio;)
i) LK = [K*][cI0;]
[K'] = L}y (KCIOy); [cl0;] = [L (KCIOy) + c(ci0;)]
0,01036 = L,,(KCIO,) - [L,, (KCIO,) +0,01]
[L,, (KCIO4) I* + 0,01-L,,(KCIO4) -0,01036 =0
L,,(KClO,) = 0,09672 M ~ 0,0967 M
d) m(1 dm® lahust) = 1000 cm® - 1,01 g/cm® = 1010 g
m(KCIO4) = 0,0967 mol - 138,6 g/mol = 13,40 g
m(HCIO, lahust) = 1010 g — 13,40 g = 996,6 g

L(KCIO4 HCIO, lahuses) = 13,4Q'W169-1009 =1,3445g9~1,34 ¢

e) m(KCIOy4, 70 g HCIO,4 lahuses) = 13,4g-m~709 ~0,94 g

m(KCIO4,mittelahustunud) =1,309g-0,949g=0,36 g

6. a) i) Ot
2D(OH); = D,0; + 3H,0
i) A(D) = w = 208,98

iii) D — Bi, vismut

b) A — Cu, vask. Vaskhudroksiid on valge pulber, mis kuumutamisel muutub

mustaks.
B — Ni, nikkel. Selle jarjenumber erineb vase jarjenumbrist Uhe vorra. Zn ei

saa olla, sest Zn soolade lahused on varvitud.



C — Mn, mangaan. Ga oksudatsiooniaste on Ill, mistéttu ei sobi.
E - Sb, antimon, mille maarab vismut.

c) Cu** + 4H,0 + 2CI = [Cu(H,0)4]Cl,
Ni#* + 6H,0 + 2CI" = [Ni(H,0)]Cl,
Mn?* + 6H,0 + 2CI" = [Mn(H,0)s]Cl,



