2011/2012 8.a. keemiaoluimpiaadi piirkonnavooru llesannete lahendused b) ff
11. klass AN /\/k M /k/\u

Cl
l.a) X-Ta, Tantaal 1p) N /ky/
Y- HF, vesinikfluoriid (1p) “ /ﬁ/\

a (8*0,5p:4p)
b) 1. 3Ta + 5SHNO; + 21HF = 3H,[TaF;] + 5NO + 10H,0 (1p) astimmeetria tsentri tahistamata jatmine — 0,25 punkti
2. 3Ta,05 + 10Al = 6Ta + 5Al,04 (1p) ) 1-kloro-2-mettiilbutaan (1p)
3. 2Ta + 5Cl, = 2TaCls (1p) (kokku 8p)
4. Ta,05 + 14HF = 2H,[TaF,] + 5H,0 (1p) 4. a)
5. 2H,[TaF;] + 14NH,OH = Ta,0s| + 14NH,F + 9H,0 (1p) X — Mg (0,5p)
6. Ta,0s + 5CCl, = 2TaCls + 5COCl, (1p) A —MgO (0,5p)
7. Hy[TaF;] +2KF = K [TaF,] + 2HF (1p) B —H, (0,5p)
8. TaCls + 5HF + 2KF = K,[TaF,] + 5HCI (1p) C- '\ég(OH)z (0,5p)
9. K,[TaF+] + 5Na = Ta + 2KF + 5NaF (1p) . CZ(H coy gg’gpg
Oige reaktsioonivérrand(iiks vale iihend -0,25p) 0,75p+ tasakaalustamine (vaid dige E—CaCO 3/2 (O,Sp)
reaktsioonivérrandi korral) 0,25 p G- Ca-N s (0’52)
(kokku 11p) H- NHZ 2 (0.5p)
2.a
) b)i) 2Mg + O, — 2MgO (0,5p)
ii) Mg + 2H,0 — Mg (OH), + Hx1 (0,5p)
~ )) VAR N iii) RCI + Mg — R — Mg — C| (1p)
_N@N @ /,q@ N@ iv) Ca(HCO3), — CaCOs| + CO,1 + H,0 (0,5p)
r [ v) 3Ca + N, — CasN, (1p)
vi) CasN, + 6H,0 — 3Ca(OH), + 2NHs?1 (1p)
. FlF (kokku 9p)
RiN/%N;RZ . Ri,\,/\,\,/R2 RiN(z\N/Rz >pl 5. a) Kuna aine tekib pdletamisel, siis teine element selles aines on hapnik.
\—/ \—/ \—=/ F é F (6*1p=6p) Seega hapnikusisaldus on 25,8%. M(0)=16. Aine valem X,0
Kui b=1, siis M(F)=62. Kui a=1, siis M(X)=46 pole olemas. Kui a=2, siis
b) PFs + H,O -> PFsOH + HF (1,5p) M(X)=23, seega X on Na. Seega F on Na,O (1,5p)
6HF +SiO, -> H,SiFs + 2H,0 (1,5p) o
c) H.SiFs + Na,O -> Na,SiFs + H,0 (1,5p) ) A Nal (0,25p)
Na,SiFs - Naatriumheksafluorosilikaat (0,5p) B I, (0,25p)
(kokku 11p) C NaOH (0,25p)
3. a) Kloroalkaani tildvalem on C,H,n.1Cl. Seega: [E) N’\%%O?’ Eggggg
35,45 22 !
= 0,3326 GO 0,25
12,01-n+1,01-2n+ 1)+ 35,45 ’ H HZI EO 253
Y | (0,25p)
12,01n+2,02n+ 1,01 + 35,45 = 106,58 (8*0,25p=2p)
14,03n = 70,12 c) 2Na + 2H,0 —2NaOH + H, (0,5p)
b 2NaOH + CO, —Na,COj; + H,0 (0,5p)
n=>5 2p) 2Na + 0, —Na,0, (0,5p)
Uhendi brutovalem on CsHy;Cl (1p) 4Na + O, — 2Na,0 (0,5p)

Na,O + H,0 — 2NaOH (0,5p)



2Na,0, + 2H,O —4NaOH + O, (O,5p)
NaOH + HI —Nal + H,O (0,5p)
(7*0,5p=3,5p)

d) Keemiline reaktsioon: 2Na + I,— 2Nal
Fuusikaline protsess: I, sublimatsioon. (0,5+0,5p)

(kokku 8p)

6. a) Kuna gliikoolis on kaks OH-riihma, siis aine C Uldvalem on:

CyHzx(OH), ehk CyHay 4+ 20,
M (C H, O ) 12,01-X+1,01~(2X+2)+16~2

2X+2

%(o): 16-2 1 :&:30,7

12,01-x+101-(2x+2)+16~2 14,03x + 34,02
_ 3200-30,7-34,02 5,00 @

30,7-14,03

C — CsH1,0,, pentaandiool (0,5 + 0,5p)

A — CsHyo, penteen (0,5 + 0,5p)

B — CsH1,Br,, dibromopentaan (0,5 + 0,5p)

A+Br,—B CsHyg + Bro = CsH12Bro

B + 2NaOH — C + 2NaBr CsH,Br, + 2NaOH = CsH1,0, + 2NaBr
b)

PAAT A S A (N

c) Naiteks:
A B /\)\ +2NaOH _ /\)\
-2NaBr
d) 11 1mol 70,15 Zp=2p)
m(CqH,, (OH), ) = ;04 104”;; . 1m0|9 7,00 g (2,5p)
%(lisandid 7’50%_2009«100 =6,7 (0,5p)

(kokku 13p)



