Ulesannete lahendused*
10. klass
Tallinna XVII koolinoorte keemiaolliimpiaadi koolivoor 2016/ 2017 6.a

1. (10p)

1. NaOH + CO, — NaHCO, (0,5)
2NaOH + CO, — Na,CO,+ H,O (0,5)

2. NaHCO, + HClI — NaCl + CO, + H,O (0,5)
Na,CO, + 2HCI — 2NaCl + CO, + H,0O (0,5)

3. m(NaOH)uans = 60,73cm® x 10538 %m3 = 64,009
m(NaOH) = 64,00g x 0,0500 = 3,20g

n(NaOH) = 3’9209 = 0,0800 mol 1)
40 Aol
4.
A - NaHCOg3; — naatriumvesinikkarbonaat, ruapokap6oHaT HaTpua (0,5)
B - Na,CO3 — naatriumkarbonaat, kap6oHaTt HaTpus (0,5)
x— NaHCO3; moolide arv
y - Na,CO3 moolide arv
x_3
y 3
X + 2y = 0,0800
x =0,0200 mol, y = 0,0300 mol @
5.
n(HCI) = 0,0200mol + 0,0600mol = 0,0800mol
V(Hcl) = 20800mol _ 5 17407 1 = 74,07mI 1)
1,0800 Mol
6.
n(CO,) = 0,0200mol + 0,0300mol = 0,0500mol (1)
V(CO,) = 0,0500mol x 22,4l/mol = 1,12 |
Py (CO,) = L2 x100% = 4,00% (1)
28,01
7.
2Cu(NO3)2 + 2Na,CO3 + H,O — Cu(OH),-CuCO3; + 4NaNO3 + CO, (1)

n(Na,CO3) = 0,0300mol
m (Cu(OH),-CuCO3) = 0,0150mol x 222g/mol = 3,339 (1)



2. (10p)

A- etaan

B- eteen

C- poluetileen

D- etanool

E- glukoos

F- etaanhape, daadikhape

G- kaltsiumetanaat, kaltsiumatsetaat

2.

I C2H6 - C2H4 + H2

H H H H
= A
H H H H

Il CH, =CH, + H,O — CH3CH20H

IV 6CO, + 6H,0 — CgH1,06 + 60,

V CeH1,06 — ZCH3CH20H + 2C0O»

VI CH3CH,OH + O, — CH3COOH + H,O

VIl 2CH;COOH + Ca(OH), — (CHsCO0),Ca + 2H,0
VIII (CH3COO),Ca + H,SO4 — CaS0O, + 2CH3;COOH

2. Propeen CH;=CH-CHjs

3. 2C,Hg, + 910, — 60CO, +62H,0
VOi
CyHg + 45%02 — 30CO, +31H,0

3. (10)
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(1)

10p

1. Mittemetallilise elemendi X tuvastamisega seotud arvutused 1,5p. Uhendi A

valemi koostamine 0,5p. Kokku 2p.

(2)
Elemendi X tuvastamine lahtuvalt vesiniku aatomite arvust thendi A molekulis:
voimalik vesiniku aatomite arv
1 2 3 4 5
M(A)=11,3 M(A)=22,7 M(A)=34,0 M(A)=45,4 M(A)=56,7
g/mol; g/mol; g/mol g/mol g/mol
M(X)=10,3 g/mol | M(X)=20,7 g/mol | M(X)=31,0 M(X)=41,4 M(X)=51,7
g/mol g/mol g/mol
X on fosfor P




2.

A — PH3

Iga GUhendi (B-D) valemi tuvastamine 1p. Kokku 3p. (3)
Fosfori minimaalne o0.a on —lll. Binaarse Uhendi teine element on tahistatud Y.
Uhend Metallilise elemendi o.a
[ 1 11 \Y]
U|dejU Y3P Y3P2 YP Y3P4
B M(B)=129,0 M(B)=258,1 M(B)=129,0 g/mol | M(B)=516,2
g/mol; g/mol; M(Y)=98,1 g/mol | g/mol
M(Y)=32,7g/mol M(Y)=65,4 g/mol M(Y)=130,8
Element on Zn g/mol
C M(C)=58,0 g/mol; | M(C)=116,0 M(C)=58,0 g/mol | M(C)=232,0
M(Y)=9,01 g/mol | g/mol, M(Y)=27,0 g/mol | g/mol
M(Y)=18,0 g/mol | Elementon Al M(Y)=36,0 g/mol
D M(D)=91,1 g/mol; | M(D)= 182,2 | M(D)=91,1 g/mol | M(D)=364,4
M(Y)=20,0g/mol | g/mol; M(Y)=60,1 g/mol | g/mol
M(Y)=40,1 g/mol M(Y)=80,2 g/mol
Element on Ca
B — Zn3P>
C-AIP
D — CasP»
Uhendi E valemi tuvastamine 1p. (1)
Kaltsiumi o.a Ghendites on Il. Teine element on tahistatud Z.
Teise elemendi 0.a
-| -1 -[11 -1V
CaZz, CaZz CasZ, CayZ

M(E)=64,1 g/mol;
M(Z)=12,0g/mol
Element on C

M(E)=64,1 g/mol;
M(Z)=24,0 g/mol

M(E)=192,4 g/mol
M(Z)=36,1 g/mol

M(E)=128,3 g/mol
M(Z2)=48,1 g/mol

E — CaC,

Kokku 2p.

I) Zn3P, + 6HCI — 3ZnCl, + 2PH;3

i)
ii)

Iga nimetus 0,5p. Kokku 2p.

A — fosfaan (lugeda digeks ka fosfiin)

AlIP + 3H,O — A|(OH)3 + PH3 v AIP + 3H,0 — Al303:3H,0 + PH3
CaC, + 2H,0 — Ca(OH)z + CoHsz

(0.,5)
(0,5)
(1)




B — tsink(Il)fosfiid (lugeda digeks ka tsinkfosfiid)

E — kaltsiumkarbiid

F — etlin
4. (10)
0
. 2+14n+16n = 22100%
3,2258%
n=2
H2N20;
2.
H\ O
5Ny -OH /N_N//
HO
3. 12e

;| !
4. H,N,O,———>NO+H-.0
5.
1

o v
4H,N,0, +50, ——»2HNO,+ 6HNO,
VoI

m

0 \%
2H,N,0, +30, —"—2HNO, + 2HNO,

6. A (HNO3) — lammastikhape, asomras kucroma;

B (HNO,) — lammastikushape, asomucmas kucnoma.

7.
A - 10e
B - 8e

* Keemiaoliimpiaadi koolivooru komisjon voéib iseseisvalt hinnata véimalikke alternatiivseid

lahendusvariante.
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