Tallinna X koolinoorte keemiaolümpiaadi koolivoor

 2009/ 2010 õ.-a.   

Ülesannete lahendused

9. klass

1. a) i) Ar(mittemetall) = 16 (
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        ii) Ar(metall) = 16 ( 
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metall on Ca, kaltsium

        iii) B – CO2, süsinikdioksiid


  D ( CaO, kaltsiumoksiid
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    b) i) CaCO3 (aine A) = CaO + CO2↑

        ii) CaO + H2O = Ca(OH)2
 
 CO2 + H2O = H2CO3

 Ca(OH)2 + H2CO3 = CaCO3 (aine A) +2H2O




(4)

    c) CaCO3 + 2CH3COOH = (CH3COO)2Ca (sool Q)+ CO2↑ +  H2O
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    d) M[(CH3COO)2Ca] = 4 ( 12 + 6 (1 + 4 ( 16 + 40 = 158

        %(Ca) = 
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    e) m(CaCO3) = 0,9 ( 
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2. a) i) metall on Zn,  tsink

        ii) Zn + H2SO4 = ZnSO4 + H2↑






(1,5)

    b) n(Zn) = 22,9 g ( 
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        n(H2SO4) = 156 cm3 ( 1,14 g/cm3 ( 0,2 ( 
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        Ülehulgas on väävelhapet ja arvutused tuleb teha Zn hulga järgi.

    c) M(ZnSO4) = 161,4 g/mol

        m(ZnSO4) = 
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    d) m(ZnSO4, kristallhüdraadis) = 43,2 g ( 
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    e) m(ZnSO4, lahuses) = 56,5 g – 24,3 g = 32,2 g
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3. a) Ag2O + H2SO4 = Ag2SO4 + H2O

        CuO + H2SO4 = CuSO4 + H2O






(2)

    b) Olgu CuO mass m(CuO) ja Ag2O mass [15 g – m(CuO)]

         M(CuSO4) = 160 g/mol;    M(Ag2SO4) = 312 g/mol

         m(CuSO4) = 
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 ( 160 g/mol = 2m(CuO)

        m(Ag2SO4) = 
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( 312 g/mol = [15g – m(CuO)](1,345=20,17g–1,345 m(CuO)

        2m(CuO) + 20,17 g – 1,345 m(CuO) = 24,1 g

         m(CuO) = 
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         m(Ag2O) = 15 g - 6,0 g  = 9 g
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    c)  n(H2SO4,alguses) = 98 g ( 0,2 ( 
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  0,20 mol

          n(Ag2O) = 9 g ( 
[image: image14.wmf]g

 

232

mol

 

1

 = 0,0388 mol

          n(CuO) = 6,0 g ( 
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Reaktsioonivõrrandist nähtub, et mõlemad oksiidid reageerivad väävelhappega moolisuhtes 1 : 1.

       n(H2SO4, lõpus) =0,20mol – 0,0388mol – 0,075mol=0,086mol( 0,09 mol
(3)  
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                               0,100 mol                     0,0667 mol

4. a) i) Al2(SO4)3 + 3Na2CO3 + 3H2O = 2Al(OH)3 + 3CO2↑ + 3Na2SO4

(2)


                                       0,100 mol                                            0,100 mol

        ii) Fe2(SO4)3 + 3Na2CO3 + 3H2O = 2Fe(OH)3 + 3CO2 ↑ + 3Na2SO4

(2)
    b) i) n(Na2CO3) = 0,1 ( 106 g (
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        ii) n[Al(OH)3] = 5,20 g (
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            Võrrandi järgi n[Al(OH)3] = 
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        iii) n(CO2) = 2,24 dm3 ( 
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            Võrrandi järgi n(CO2) = 
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   c) i) m[Al2(SO4)3, lahus] = 
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       ii) m[Fe2(SO4)3, lahus] = 
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   d) i) kolvis A – valge, Al(OH)3
        ii) kolvis B – pruun, Fe(OH)3
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