2001/2002 6a keemiaolimpiaadi piirkonnavooru
ulesannete lahendused

11. klass
1.a) i) n(HCOONa) = 0,500 dm? 1012 g/dm®. 0,05 ;8%"; = 0,372 mol
n(HCI) = 1,20 dm®- 1003 g/dm?®- 0,01- ;Grgc’é = 0,329 mol
.. _ 0,372 mol _ 3
1) c((HCOONa) = 0500 dm® 0,744mol/dm
_ 0,329 mol _ 3
c(HCI) = 20dm 0,275 mol/dm
b) alglahustes 0,372 mol 0,329 mol —~ —~
HCOONa + HCI = HCOOH + NaCl

|6pplahuses 0,043 mol — 0,329 mol 0,329 mol

¢)i) HCOOH - H* + HCOO'
[H*]-[HCOO"]

) Ka= [HCOOH]

d) [H] = K, e i, hape)

Csool : n(gJ()l)
+_ 104 a 0,329 _ 103
[H] = 180-10™* mol/dm 0043 1,38-10°M

e)pH=-lg1,38-10%=286~ 2,9

2. a) |) AHCI + IMnO, = 1C|2 + 1MnC|2 + 2H,0
A
i) n(Cl,) = %-75,0 om?® 115 g/cm® -08-03 -~

36,5

=0,1418 mol = 0,142 mol

b) 1) 2KBr + Cl, = 2KCI + Br,
B A C
i) A — Cl,, kloor
B — KBr, kaaliumbromiid
C - Br,, broom

c) i)n(Br,) = %.0,142 mol = 0,142 mol



ii) n(KBr) = %0,142 mol= 0,284 mol

d) m(KBr) = 0,284 mol-119 g/mol = 33,796 g

m(lahus) = 33,796 g- 12?/:/" = 675,92

m(H,0) = 675,92 g - 33,796 g = 642,12 ~ 642 g

e) i) H,O + Cl, < HCI + HCIO
i) HCI, vesinikkloriid
HCIO, hipokloorishape

0,015mol - 36,59/ mol + 0,015moal - 52,5g / mol
100g + 0,015mol - 71g/ mol

f) %(HCI+HCIO) = 100=13

3. @) i) CHsCH(OH)COOH:
i) CH?,—CH—C¢O 2-hiidroksiipropaanhape
-

= + 2H,0

d) O OH

HO

e) Ho0 ~= H' + OH’
D



1609 (w) _
250 g (kr-h) 2449
i) m(H,0)=3,829g-2,449g=1,38¢g

4.a)i) m(CuSOy) = 3,829 (kr-h)-

b) m(CuSQy, killastunud lahusest) =2,44g-2,00g=0,44¢
0,44 g

L(CUSO4) = m-loo g=32 g
1759
0 = . =
C) %(CuSQq,, B) 1175 g 100 = 14,9
759-0,1+ X ;658
0,149 = ——

X=75g (CuSO, - 5H,0)

5. a) i) Moodustunud karbiidi A valemist ja Uhendi D amfoteersusest jareldub:
X — Al, alumiinium
A — Al,C;, alumiiniumkarbiid
B — CH,4, metaan
D — Al(OH)3, alumiiniumhtdroksiid
E - CZHZ’ etuln
F — C,H,, eteen
G- C2H6, etaan
| — CsHg, benseen
i) Al=C—-Al=C=AI-C=Al

b) i) 4Al+ 3C = Al,Cs

X A
||) A|4C3 + 12H20 = 3CH4 + 4A|(OH)3
A B D
iii) AI(OH)3 + 3HCI = AICI; + 3H,0
D
iv) AI(OH); + 3NaOH = Nag[AI(OH)s] V&i Na[AI(OH),]
D
V) 2CH4i) C2H2 + 3H2
B E
V|) C2H2 + H2 = C2H4
E F
V||) C2H2 + 2H2 = C2H6
E G
V|||) Csz + Hzo = CH3CHO
E etanaal

iX) C2H4 + HOH = CH3CH20H
F etanool



X) 3C,H, = C,H,;

c) M(CH,) = 16 g/mol, kdige kergem orgaaniline molekul
M(C,H;) = 16 g/mol - 1,625 = 26 g/mol

M(C,Ha) = (26 g + 2 g)miOI = 28 g/mol

M(C,Hq) = (26 g + 4 g) miol = 30 g/mol

6.a) m(Y) < 2,03 (Ag)

107,9 + A & 107,9 m__ 20

1079+A 1079

m(X) < 2,00 (Hg)

200,6 + 2A <> 200,6 m___ 200

200,6+2A 200,6

2006+2A 2,03 2006
1079+A 1079 200
200,6 + 2A
1079+A
200,6 + 2A = 203,6 + 1,887A
0,113A=3,0
A=265
M:(A) = 26
Markus: Valemmass (molekulmass) on suhteline mass, kus Uhikud taanduvad. Seepéarast
pole vaja untse Umber teisendada.

=1887

b) i) HA — HCN, vesiniktstianiidhape
i) M(B) = 44 g/mol - 1,182 = 52 g/mol
B — (CN),, ditstiaan

c) 1) °t°t
HY(CN). =Hg + (CN)
i) °t°t
2AgCN = 2Ag + (CN),
iii) (CN), + 2NaOH = NaCN + NaOCN + H,0

d) Cl, + 2NaOH = NaCl + NaOCl + H,O



