2000/2001 6a keemiaolimpiaadi piirkondliku vooru
ulesannete lahendused
10. klass

1.a) i) CaO kuumutamisel ei muutu
Ca(OH), ofif. CaO + H,O1
CaCO; offfi. CaO + CO,t
ii) CaO + 2HNO; = Ca(NO;), + H,O
Ca(OH)Z + 2HN03 = Ca(NO;;)z + 2H20

CaCOs3 + 2HNO; = Ca(N03)2 + H,O + COs1 5
b) Am[Ca(OH), + CaCO;3]=7,1¢
i)jaii) m 2,24 dm®
CaC03 = COZ
100 22,4 dm*/mol
_ _ 5 1mol _
n(CaC03) = n(COZ) = 2,24 dm E]W = 0,100 mol
m(CaCOs) = 0100mol 911%? =10,0 g

m(CO,) = 0,100 mol44,0 g/mol =4,40 g
m(H,0, kaltsiumhudroksiidist) =7,19-4,409g=2,7¢
n[Ca(OH),] = n(H,0) = 27 951% = 0,15 mol
m[Ca(OH),] = 0,15 mol[74,1 g/mol =11,1g=11g
m(Ca0)=23,9g-10,0g-11,19g=2,8g

1 mol
n(CaO) = 28 gﬁm = 0,050 mol

iii) CaO : Ca(OH),: CaC0O3=0,050:0,15:0,100=>1:3:2 6.

11p
2. a) A - FeSO,, raud(ll)sulfaat; B — Fe(OH),, raud(ll)hudroksiid;

C -Na,S0O,, naatriumsulfaat; D - BaCl,, baariumkloriid;

E - BaSO,, baariumsulfaat; F — Fe304, raud(ll)diraud(l)oksiid;

G - FeCly, raud(l)kloriid; H- FeCls, raud(ll)kloriid. 4

b) i) FeSO4 + 2NaOH = Fe(OH),! + NaySO4
A B C

i) Na,SO, + BaCl, = BaSO,4! + 2NaCl
C D E

|||) FeSO, + BaCl, = BaSO,! + FeCl,
A D E G



iV) 4Fe(OH)2 = F6304 + Fe + 4H20
B F

V) F9304 + 8HCI = FeC|2 + 2F€C|3 + 4H20
F G H

vi) 2FeCl; + Fe = 3FeCl,
H G

3. a) 1O(NH4)2FG(SO4)2 + 2KMn04 + 8HZSO4 =
= 5F€2(SO4)3 + 10(NH4)QSO4 + 1KQSO4 + 2Mn804 + 8H20

21 (-) 21
Fe, + 2e = 2Fe
[l -) v
Mn - 5e = Mn

b) 3,16 g
1 KMnO, - 5Fe*
158 g/mol
1 mol

n(Fe?") = %[3,16 g5 = 0100 Mol

c) M[(NH,).Fe(SO,),] = 392 g/mol - 6[18,0 g/mol = 284 g/mol
M[(NH4).Fe(SO,),] = 0,100 mol284 g/mol = 28,4 g

d) m(Mohri sool) = 0,100 mol392 g/mol = 39,2 g
m(H,O, Mohri soola lahustamiseks) =958 g-39,2g= 919¢g

1,00 mol 36,5 g/ mol
36,5g + 100 g
36,08 cm® 1,133 g/ cm?® (0,267
200,0 cm® 1,036 g/cm’

4.a) i) %(HCI, A) = 100= 26,7

i) %(HCI, B) = 100 = 5,27

b) i) m(H,0) =200,0 cm>1,036 g/cm?® - 36,08 cm*[1,133 g/cm® =

=207,29-40,88g=166,3¢g

i) = V= 166,3 g1 cm>/0,9962 g + 36,08 cm® = 203,0 cm®
AV = 200,0 cm®-203,0 cm®=-3,0 cm?®

8p



5.a) i) Vaga vaikene tihedus (0,0900 g/dm?®) saab olla ainult gaasilisel ainel
M(aine B) = 0,0900 g/dm°22,4 dm®*mol = 2,02 g/mol
i) Aine B on vesinik (H,) 2

b) 1) Aine C molekulis on kaks liitiumi aatomit,

mis moodustab molekulmassist (molaarmassist) 13,62%.
100

M(aine C) = 20694 g%[—l—— 101,9 g/mol = 102 g/mol

I1) Aines A, vorreldes ainega B, puuduvad liitiumi aatomid.
Nende asemel on vesiniku aatomid.

M(aine A) = (101,9 g - 21,94 g + 2,02 g)l:—lm1—0| ~ 90,0 g/mol 3
c) c:o2 - C
_1 3 1 mol —
n(C 1 ngTm48 dm BW 2,0 mol
H,0 — 2H

n(H) = Eag—ms dl;' 2.0 mol

CO, =20 H,O0 =0 O, = 20
n(O) = %D?,O mol + %EI,O mol - %[@,50 mol = 4,0 mol

lisatud hapnik
1) H,0,4C, 4

d) i) Et liitium torjub ainest A vesiniku valja ja moodustub sool,
siis on tegemist happega.
See on etaandihape ehk oblikhape (COOH)s.
H204Cz + 2Li = Li204Cz + H2 2

6.a) i) Ca’" + SO2~ = CaSO, (ei reageeri hapetega)
I1) Kollane leegi varvus viitab naatriumi olemasolule.
Na,SO, (kolm elementi)
M(Na,SO,) = 142 g/mol 4

b) i) m(B)D,441 = m(A)

M(aine B) = 142 g/mol[—)jm 322 g/mol

i) m(B)[(1-0,559) = m(A)



c)

. _ 100 _
M(aine B) = 142 g/m°|5100-755,9_ 322 g/mol

Markus: 100% on tervik. Arv 100 on Idpmatult tapne.

1) Aine B on kristallhudraat.
Vees sisalduv vesinik on veevaba soolaga vorreldes
neljandaks elemendiks.

m(H,O) = 322 g[0,559 =180 g

n(H,0) = 180 gE?%SI= 10 mol
Na,SO,[10H,0

I1) Naatriumsulfaat-vesi(1/10).

HecatnBogHbIN KpucTannorngpat cynbdara HaTpus.



