2008/2009 6.a. keemiaoliimpiaadi piirkonnavooru iilesannete lahendused

10. klass

1. a) 32 neutronit ja 29 elektroni

b) N

N =

c) C(S

'342,15g 1dm’

0,150

mol
dm?®

_ 1 atm-1,5 dm®
0,082 dm®*-atm-K"-mol” - 273 K
15dm*- ML __6022.10% = 4,0.10%
22,4 dm
0¥)=3171g 1 __

-6,022-10% = 4,0-10%

2

d) 10FeSO4+ 2KMnO4+ 8H,S0O,4 = 2MnSO, + 5Fe,(S0O4)3 + K,SO4 + 8H,0

2Fe" —2e” =Fe)
Mn"" +5e” =Mn"

x5
| x2

. a) n(gaas)=9,77 dm’

100+2+8+2+5+1+8=36 3
o) %(HZSO4)=5OO g‘0,4+2509‘0,1_100:39 )
500g+250¢ —
9p
2.
Valem |Nimetus pH (<7, [Saamis- Lahustuvus )
>7,=7) [reaktsioon g/100g| % | mol/ |g/lcm®
H,O dm®
NaCl  [" naatrium- | %*=7 [ NaOH+HCI= 359 [926,45,42 1,20
kloriid NaCl+H,0
NaNO; (" naatrium- | *=7 FNaOH+HNO,=| 9 87,6 | 46,7 | 7,58 |9 1,38
nitraat NaNO;+H,O
‘NH,Cl lammoonium- | & <7 PNHyH,O+HCI=| 37,2 |927,1| 547 | 1,08
kloriid NH,Cl+H,0
""Na,CO4'" naatrium- | ' >7 2NaOH+CO,= 21,8 | 17,9 [ 2,01 | 1,19
karbonaat Na,CO3;+H,0
Tabeli 1. osa taitmine (1.-12.) (0,512) 6
a) %(NaCl)=—>>99 400 26,4 0,5
100g+359¢g
b) c(NaCl) = 359g  1mol .1,203'1000 c:;n3 _s, mo: 15
100g+359g 58,5g 1cm 1dm dm

c) Lahustuvus(NaNO,) =

d) p(NaNO,) =

7,58 mol

100 g-0,467
100 g(1- 0,467)

1dm® 859 100g+87,69

100 g=87,6 g /100 gH,0 0,5

=1,38

g

1dm®

1000 cm® 1mol

87,6 g

cm®

1,5

m g 547mol 5359 1dm®  1cm’

e) %(NH,Cl)= aine 5 5 -100
100g+m,,, 1dm 1mol 1000cm® 1,084
%(NH,Cl) = —Tane 27 4 2
100g+m,,,.
[m,,.=3729 Lahustuvus(NH,CI)=37,29/100 gH,0O]
3 3
f) M(4.sool)= 1199 1000cm” _1dm"_, 179 _ 4196 9_
1cm 1dm 2,01mol mo

(Sellele molaarmassile vastab Na,CO3 — jarelikult on NaOH liias) 1

_ 1 mol
22.4 dm?®

Médlemas reaktsioonis saab eraldunud gaasiks olla H,, vesinik. (1) 2
b) Lahuse massi kasv vordub metalli massi ja eraldunud vesiniku

=0,436 mol (1)

massi vahega: 6,97 g=m(X)—m(H,) (1)
m(H,)=0,436 mo|-2,02i|=0,881 9 (1)
mo
m(X)=6,97 g+0,88g=7,85g (1 3
¢) Kui 2X < 3H, siis
n(X)=§~O,436 mol =0,291 mol )
7,859 g
M(X) = =27,0 - iini
(X) 0.291 mol —ol XAl alumiinium. (1) 2
d) i) 2Al + 6HCI = 2AICl; + 3H,1 (1)
ii) 2Al + 6NaOH + 6H,0 = 2Na,[AI(OH),] + 3H,7. 1) 2
9p
. a) i) m(CusO,)=2009g-0,3=60,09g (1)
ii) m(CuSO, -5H,0) =200 g~0,3~%=93,99 (1,5) 2,5
35,16 € 280 €
iy 60g-— =16,9€ jj 93,99-——=26,3€ :
b)i) 609 =~ g ii) 91000 3 (2-0,5)
kasulikum on CuSO, (0,5) 1,5
o) 20— 60 g-159,6 %4 N(CuSO, -5H,0) o 2
200 g—249,7 %, -n(CuSO, -5H,0)
n(CuSO, -5H,0) =0,1823 mol
m(CuSO, -5H,0) =0,1823 mol-249,7 g/mol = 45,5 g 2) 4_
8p



5. a) (6ige valem — 0,25; 6ige nimetus — 0,25)

A — H,, vesinik G — CO,, sisinikdioksiid
B — O,, hapnik H — CO, slsinikmonoksiid
C — H,O,vesi I — NH4HCO3, ammooniumvesinikkarbonaat

D — N,, lammastik J — Ca, kaltsium

E — NH;, ammoniaak K — Ca(OH),, kaltsiumhudroksiid

F — C, sisinik L — CaCO;s, kaltsiumkarbonaat (0,5-12) 6
b) 2H, + O, = 2H,0

N2 + 3H2 = 2NH3

C+0,=C0,

2C +0,=2CO

NH; + CO, + H,O = NH;HCO;4

Ca + 2H,0 = Ca(OH); + Hy?1

Ca(OH), + CO, = CaCOg3| + H,0O (0,5:7) 3,5
c) Taigna kuumutamisel ahjus pddrasarvesool laguneb, andes gaasilisi

saadusi, mis kooki kergitavad. NH;HCO; = NH31 + CO,1 + H,O 15

1M1p

3
6. a) i) M(etanool) =1000 dm? . 10006M” 5 4 5,789 9 =316000 9(1.5)
1dm cm

3
i) M(40%vol) =1000 dm® - 12%0CM" 6 945 9 _ 948000 1)
dm cm

948000 g-315600 g 1dm’®

=633,7dm’ ~
0,998 g/1cm® 1000 cm?®

iii) V (H,0) =
~634dm® (1,5) 4
, 1000cm® 0,4 g
: : .0,806 =335135
1dm® 0,962 om?® 9@
948000 g-335135g _ 1dm’

b) M(96,2%vol)=1000 dm

V(H,0) = —614.1 dm® ~ 614 dm®
(H.0) =5 508 g/Tem® 1000 o (2) 4
¢) AV(H,0)=6337 dm® —614,1 dm® =19,6 dm’ (1)
19,6 dm?®
0h=_209M  4655_32
°T 6141 dm’ M 2_





