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1. (10)

1. X - HCI, vesinikkloriidhape/soolhape 0,5
Xﬂ0,0UCfTIOGOOO,DOOHaFI Kucrioma, cosigqHasa Kkucrioma

2. Al(OH)3, alus (hlidroksiid) 0,5
ocHosaHue (2udpokcud)
Al,Og3, oksiid 0,5
oKcuod
Mg(OH),, alus (hudroksiid) 0,5
ocHosaHue (2udpokcud)
CaCOs, sool 0,5
COJ1b
MgCOQOs3, sool 0,5

COJib
3. Nii Rennie kui Maaloxi koostises sisalduvad toimeained neutraliseerivad
maomabhlas oleva vesinikkloriidhappe 1

B cocmase Rennie u Maalox codepxawue ,uenebHbie sewecmsa*” Helimpanusyrom
X/10pUCMO8000POOHYHO KUCIOMY, COOepXXallytocsl 8 XeslyO04YHOM COKe

4. AI(OH)s + 3HCI = AICI;3 + 3H,0 VGi

Mg(OH); + 2HCI =MgCl, + 2H,0 1
5. CaCOjs+ 2HCI =CaCl, + H,0 + CO,T  vdi

MgCOj3 + 2HCI = MgCl, + H,0 + CO,1 1
6. n(AlOH))= 22999 _ 4 50513mol 05

8 mol
n(Mg(OH))= %:0,00GSGmoI 05
n(Hch=2"" . 0.00513mol + 22! « 0,00686mol ~ 0,029mol 1
1mol 1mol

7. NaCl(t) + H,SO, = NaHSO,4 + HCIT véi
2NaCl(t) + H,SO, = Na;SO4 + 2HCIT

0
m(NaCl)= 25,09 x 0% 17,59 0,5
100%
m(NaCl reageerib) = %~ 0,3mol 0,5
58,5 mol
n(NaCl reageerib) = n(HClI moodustub) 0,5

V(HCI moodustub)= 0,3mol x 22, 4 %nol ~ 6,71 VOi

25,09 1mol N 70%

V(HCI moodustub)= x x22.4 | 6.7
( ) 58 5&V | 1Imol 100% %nol
' mo
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2. (10)
1. metall A —tsink

Zn + H,SO4 = ZnS0Oy4 + HQT

2. tsinksulfaat ja vaavelhape ei ole lenduvad, seetdttu nad ei sobi jootevedeliku

valmistamiseks

0,5

cynbd)am UUHKa U CepHasd Kucrioma He jiemyd4u, rio3momy He nodxo0sim Os1s1 UCMO1b308aHUS rpu

ripueomosrsieHuu nasinbHoU Xudkocmu.
oleks pidanud vétma soolhapet
Heobxod0umo ucronb308ama COJIAHYHO Kucsiomy

3.
Zn + HSO, = ZnS0O4 + Ha1
n@zn)= 29999 6931 mol s ()= 0,231 mol

65(‘%nol

m(lahus,H,S0O,4) = 113cm®x1,124 %m3 =127,012¢g
pacmeopa

0
N(H,SOg) = 127,012g x18%

g

98 Aolme%
_ g _

m(H.) = 0,231mol x 2 /nol = 0,462g

=0,233mol

_ 9/
m(ZnS04) = 0,231mol x1619/  ~37,191g

37,1919

P(ZnS0,) =
37,191g +(127,012g +15,000q - 37,191g - 0, 462g)

x100% ~ 26,3%

4. m(H,SO4 lIopplahuses,) = (0,233mol -0,231mol) x 98 %ol ~ 0,29

(8 KOHEYHOM pacmeope)

5.
ZnS0, +7H,0=ZnS0, * 7H,0

37,29 x 287 9
m(ZnSO, kristallhiidraadis)= 9% AOl ~ 66.39

1619/
mol

3. (10)
1
a

Elementide okslUdatsiooniastmed (Cu,(OH),CO3)
CmernieHu oKucrieHuUsl 351eMeHmo8

Cu-1ll

H- |

C-(IV)

O - (-1
Struktuurivalem:
CmpykmypHas cpopmyna

0,5

0,5

0,5

0,5

0,5

15

0,5

0,25
0,25
0,25
0,25



O -
H—O\C o [OH]- 2+ || 2+[OH]
Uu—0O— Cu -
H=O vOi
2,5
b.
Elementide oksiidatsiooniastmed Fe3(PO,),:
CmerieHu oKucrieHUs1 351eMeHmos
Fe -1l 0,25
P- Vv 0,25
O- (I 0,25
Struktuurivalem:
_—0
Fe
AN
\O—P:O
3- 3 -
-0
-0 -0 Fe\
2+ 2+ 2+ o)
Fe -0— P—O0 |Fe —O; P—O | Fe N
-0 -0 Fe\O P—O
voi o 2
2.
a.
Mr(Me(OH),)= —222+1X2 | 10006=74 15
100%-54,054%
Me — (74 - 34=40) = Ca 0,5
Ca(OH);
Struktuurivalem:
H
-2+ - 0-C _(|)
[-OH] Ca [-OH] P8
vai H 1
b.
Elementide oksudatsiooniastmed Ca(OH); :
Ca-ll 0,25
H- | 0,25
O- (-1 0,25
10
4. (10)
1. m(NHz'H2O2s0)) = 750m3x0,907%m3 ~68,03g
68,03g x 25%
m(NH3-H,0) = — =17,01
(NHz-H20) 100% g
17,019 x100%
M(NH3'H>,O(150) = ————=113,4
(NH3-H2015%)) 15% g
V(NH3'H2O(15%)) = 11349 120,6cm?® 2

0,94g /cm?



63%

99570 5 g
25% = 100% ><V(HNoa(Ga%))Cm x1,38 %m?’

2.
100%  V(HNO, gy Jom® x1,38 %m3 +100cm® xl%ms

25=0,63V(HNO, o, )cm® x1,38 %mg -0,25V(HNO,,, Jcm® x1,38 %ms
V (HNO, gy,) = 47,67cm?® 2

3. M(HNO, 4, ) = 47,67cm’ x 1,38%m3=65,789

0
- 0
M (HNO;, 55 ) = 550 ~165,8¢g
100%
V (HNOy 550 ) = (16589 _ 145 4cm? 2
1,14% ;
cm
4. NH3*H,O + HNO3; = NH4sNO3 + H,O 1
S. n(NH3'H20) = n(HNO3)

n(NH3-H,O) = 17,01g / 35g/mol = 0,486mol
m(HNO3) = 0,486mol - 63g/mol ~ 30,629
m(25% HNO3) = 30,629 / 0,25 ~ 122,5¢g

g
0.486mol x63 /nolxloO%

V(HNos(zs%)) = = 107,4cm3 1,5
25%x1,14§y ,
cm
V((HNOy ) jai jarete) = 145,4cm® — 107,4cm® = 38cm® 0,5
ocmariocb
6. m(NH4N03) = n(NHg'HzO) = 0,486mol
m(NH,NO3) = 0,486mol x 80%0I - 38,889
m(lahus) = 113,4g + 122,59 = 235,99
pacmeop
P(NH,NO3) = ;&ﬂx100%~ 16,5%
1
10

* Keemiaoliimpiaadi koolivooru komisjon voib iseseisvalt hinnata voimalikke alternatiivseid lahendusvariante.



