2005/2006 6a keemiaolimpiaadi [6ppvooru tlesannete lahendused
12. klass

1. a) A - Mn(OH),, mangaan(ll)hidroksiid
B - K,MnO,, kaaliummanganaat
C - Mn(NOs),, mangaan(ll)nitraat
D - MnCl,, mangaan(ll)kloriid
E - MnSO,, mangaan(ll)sulfaat
F - KMnQO,, kaaliumpermanganaat
G - MnO,, mangaan(l\/o)co)ksiid
tt
b) |) 2Mn02 + 4KOH + 02 = 2K2Mn04 + 2H20
||) |\/|n02 + 4HCI = MnC|2 + C|2 + 2H20
iii) 4KMnO,4 + Mn(OH), + 6KOH = 5K,MnO, + 4H,0O
iv) MnCl, + 2AgNO3; = Mn(NO), + 2AgCIl
V) MnCl, + 2KOH = Mn(OH), + 2KCI
vi) MnCl, % 9%i9%:® Mn + Cl,
vii) 2KMnO, % %@ K,MnO, + MnO, ™ + O,
V|||) 3Mn02 + 4Al = 2A|203 + 3Mn
iX) 2KMnO, + H,O, + 2KOH = 2K,MnO, + O, + 2H,0
x) 2KMnO, + 5H,0, + 3H,S0O, = 2MnSQO, + K,SO, + 50, + 8H,0

2. a)i) ¢(CeHsCOOH),=-CeMs SO0, 001079 »
' o ¥ M(C4H5COOH)® 122 g/mol x50 mI 403 liml
» 0,0018 M
) C(CeHCOOH), = MCsHsCOOH), 0,0363¢ N
o ®~ M(CgHsCOOH)® ~ 122 g/mol x50 mI K02 ml
» 0,0060 M
b) K, = IH* |ceHscoo" |
|CsHsCOOH]|

C) |) C(C6H5COOH)V = [C6H5COOH]V + [CGH5COO-]V
“) [C6H5COO_]V - [H+]v
d) [HPP+KfH'] - Ke(CeHsCOOH), = 0 b

- K, ++K2 +4K , c(CgHsCOOH),

b [H']= >




- 620%0°° +\/(6,20 X0 °)? +4>6,20x0" ° 50,0018

5 » 0,00030 M

[H], =

pH= 3,52

e) [CsHsCOO), = [H+]V =0,00030 M
[CeHs COOH], = 0,0018 M — 0,0003 M = 0,0015 M
- K -11
OH]= Y3 » 3,330 M
O ]
f)i) [CsHsCOOH], = K¥CgHsCOOH], = 1,43 x0,0015 M » 0,0021 M

i) [(CsHsCOO),], = 0,0060 M2-0,0021M »0,0020 M

g) |) 2(C6H5COOH)b = (C6H5COOH)2,b
(CHsCOOH),], _ 00020
[ceHsCOOH]?  (00021)°

i) Kp = [ = 453.5» 450

3.a) A - [Co(NH5)6]SO,, heksaammiinkoobalt(ll)sulfaat
B - C0,S0O4(0OH),, koobalt(I)hidroksiidsulfaat
C - Co(OH),, koobalt(ll)hudroksiid
D - CoO(OH), koobalt(ll1)hudroksiidoksiid
E - [Co(NH3)6](OH)s, heksaammiinkoobalt(l1l)htdroksiid

b) i) CoSO, + 6NH; = [Co(NH3)s] SO,

||) 2COSO4 + 2NaOH = C02804(OH)2_ + Na2804
iii) C0,S0,(OH), + 2NaOH = 2Co(OH),” + Na,SO,
V) 4Co(OH), + O, = 4CoO(OH) ™~ + 2H,0

v) 2Co(OH), + H,0, =2CoO(OH) + 2H,0

V|) COO(OH) + 6NH3 + Hzo = [CO(NHg)a](OH)g

V||) [CO(NHg)@](OH)g = COO(OH)_ + 6NH3 + Hzo

4.a) A - benseen-1,2-dikarbokstilhappe anhtdriid e ftaalhappe anhtdriid
B - benseen-1,2-dikarboksttlhape e ftaalhape
C - 3-nitrobenseen-1,2-dikarboksttlhape e 3-nitroftaalhape
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B - bromoadamantaan
C - adamantaankarbokstiilhape
D - adamantaankarbokstitlhappeklooranhidriid

6. a) PhCH,CI + Mg = PhCH,MgCl

b)
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