2003/2004 6a keemiaoltimpiaadi [6ppvooru tlesannete lahendused

10. klass
1. a) A - CH;0OH, metanool F - H,0, vesi
B - CO, susinikmonooksiid X - CgH1,0g, glikoos
C - H,, vesinik Y - C1,H,,044, sahharoos
D - C,H;0H, etanool Z - CgH4,0¢, fruktoos

E - CO,, susinikdioksiid
p, katalUsaator
b) |) CO + 2H2 = CHgoH
i) 2H2 + 02 = 2H20
iii) 2CO + O, = 2C0O,
hx
iv) 6C02 + 6H20 = C6H1206 + 602'
k&arimine
V) C6H1206 = 2C2H5OH + ZCOZ'
vi) C1oH20011 + H,O =CgH;150s +  CgH1206
glikoos fruktoos

2. a) 2 -1l \Y,

1(2C3H;0O3N) + 11H,S04 = (NH,4),SO, + 6CO,- + 10S0O, + 14H,0
Esmalt tasakaalustame lAmmastiku aatomite arvu vasakul ja paremal

2
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3 288
2C,-20e =23 C 1
VI \V

S+2e =S 10

b) i) (NH,),SO, + 2KOH = K,SO, + 2NH3H,0
0
t
iy NHeH,0 = NHs- + H,0
iii) NHs + HCI = NH,ClI

¢) c(NaOH) = ld%dem?’ 29999 4 004%™ = 0,100 mol/dm® = 0,100 M

dm 40,0g
c(HCI, A) = %&O,Ocm3 X0.1M xﬁ = 0,100 M
,UCm

d) c(HCI, B) = %le,O em?® 0.1 Mxm = 0,024 M

e) n(seriin) U n(NH;) U n(HCI)
n(NH;) = 0,05 dm?® x0,1 mol/dm?® - 0,1 dm?® x0,024 mol/dm® = 0,0026 mol
M(C3H;O3N) = 105 g/mol
m(seriin) = 0,0026 mol x105 g/mol = 0,273 g

%(seriin) = 8’2329 X100= 54,6
g

3.a) X - P, fosfor C - H3;PO,, ortofosforhape



Y - S, vaavel

D - H,SO,, vaavelhape
A - PHs, fosfiin, 34 g/mol

E - P,O,, tetrafosfordekaoksiid,

14 aatomit molekulis
F - SO, vaaveltrioksiid,
4 aatomit molekulis

B - H,S, divesiniksulfiid, 34 g/mol

b) i) 3PH; + 8HNO; = 3H;PO, + 8NO + 4H,0
-FI>I - 8¢ = ﬁ;

N + 3¢ = N

3
8

i) 3H,S + 8HNO;3; = 3H,SO,4 + 8NO + 4H,0
S- 8¢ =S ‘ 3
N +3e = N 8
iii) P40]_0 + 6H20 = 4H3PO4
iv) SOS + Hzo = H2804

HNO, U NO
63,0 g/mol 22,4 dm®mol
3
V(NO) = LaL xlooﬂxl,:as? glem?® ><0,640>m><22,4dm3/mol =
1 1L 63,09
= 315,6 dm® » 316 dm®

4. a) C6H1206 + 602 = 6C02 + 6H20
b) DH.(glikoos) = [6 mol x(-393,5 kJ/mol) + 6 mol x(-285, 8 kJ/mol) -

-1 mol x(-1268 kJ/mol] xmiol = 2808 kJ/mol

c) Energia(siida) = 1,00 J/166k x365 paeva Xs;lef:/ AGO:NH

=3,6840J

X70 166ki / min=

.. _ 7 1 mol _ _
m(glukoos) = 3,684.0 Jxmnsg g/mol =2358g =2,36 kg

. ~ _ b6 3
d) N(hingetBmme) = 223589 xumol /180g 25.4dm’ /mol x 30,05 /]/

0.5dn? = 79900 ~
~ 80000

5. @) i) 2KMnO,4 + 16HCI = 2KCl + 2MnCl, + 5Cl, + 8H,0

Mn + 5" = Mn 2

2%-1) 2%
2Cl -2e = Cl, 5
70-80 °C
i) 3Cl, + 6BKOH = 5KCI + 1KCIO; + 3H,0
Cl - 1e = CI

v 0
Cl + 5e” = Cl



MnO»
iii)2KCIO; = 2KCI + 30,

b)i) 25,80 9-22,43¢9 m
30, U 2KCIO;
32 g/mol 122,5 g/mol

m(KCIO3)= §><3,37 gxlgzlglxlzz,s g/mol = 8,60 g

i) m(KCl) =25,809g-8,60g=17,20¢
C) m 27,359
KCl U AgCl
74,56 g/mol  143,5 g/mol

m(KCl) = %>Q7,35 g mol X74,56 g/ mol = 14,21 g

e MOt
143,59
d) Sm(KCIl)=17,20 + 14,21 =31,41 g
m 31,41¢
1KCIlO, U 5KCI
122,5 g/mol 74,56 g/mol

Sm(KCIOs) = %@lﬂg%&ZZSg/md =10,32 g

m(KClO3,2) =10,329g-8,60g=1,72¢g
e) m(H,0) =65,909-14,219-1,729=49,97¢g

) L(KCI) = 14,21 g x——x100 = 28,44 g

4997
y _ 1 _
i) L(KCIO3)=1,72¢ xwxmo =3,44¢
6. a) A - CO,, susinikdioksiid Z - BaSO,, baariumsulfaat
B - SO;, vaaveltrioksiid P - PbCOg3;, pliikarbonaat
C - H,S, divesiniksulfiid Q - PbSO,, pliisulfaat

X - MgCQO3;, magneesiumkarbonaat R - PbS, pliisulfiid
Y - BaCOg;, baariumkarbonaat

b) i) CO, + 2KOH = K,CO3; + H,O
i) SOg + 2KOH = KzSO4 + Hzo
iii) st + 2KOH = K25 + 2H20
iv) MgCIZ + K2C03 = MgC03_ + 2KCI
V) BaC|2 + K2C03 = BaC03_ + 2KCl
Vi) BaC|2 + K2804 = BaSO4_ + 2KClI
vii) Pb(NO3)2 + K2C03 = PbCOg_ + 2KN03
viii) Pb(NO3)2 + K2804 = PbSO4_ + 2KN03
iX) Pb(N03)2 + Kzs =PbS + 2KN03

0i) V 31,24 g



CO, U K,CO; U MgCO;
24,0 dm*/mol 84,32 g/mol

V(C02)=%><11,24gx£><3><24,0dm3/mol =0,1333 mol8:24,0 dm*/mol=9,60 dm?
g

i) m(BaCO,) = %xo,1333mol x1973gimol = 26,30 g

m(BaS0,) = 119,9g- 26,3 g =93,6 g
3:03,6 g Vv

BaSO, U SO

233,4 g/mol 24,0 dm®*mol

V(SO,) = %@3,69%8&4,0dm3/mol = 0,401molx3x24.0 dm3mol =

=28.9 dm?

iii) mM(PbCOy) = % x0,1333 mol x267,2 g/mol = 35,62 g

m(PbSO,) = % x0,401 mol x303,3 g/mol = 121,6 g

m(PbS) = 171,2 g- 35,62 g - 121,6 g = 14,0 g
344,0¢g \%
PbS U H,S
239,2 g/mol 24,0 dm®mol

1mol

V(H,S) = }ﬂ4,0g><—>G>Q4,0 dm?*/mol = 4,21 dm?
1 9.2g



