1999/2000 da keemiaolimpiaadi Ill vooru Ulesannete lahendused

11. klass
1.a) HO@OH
o/ \o

1,4- benseendikarboksuulhape, para- benseendikarbokstitlhape

b) HO/\/OH

1,2- etaandiool

c) HO@OIOH
O/ \O
d) o
O
O—~_°0O

e) p1¥V1 = P2/,
6 atm x530 ml = 1 atm xV

_ Batm_1dm® _ 3
V=530 ml 22T 318 dm
nEhK) = 3,18 dm® x =™ = 0,142 mol

22,4 dm

2. a) I) Q_CH3

ii) C(CH2);00H
iii) C(CH3);0H

b) i) C(CHs)s00H + 2KI + 2HCI = C(CHg)s0H + I + 2KCl + H,0
||) 2Na28203 + 1, = Na28406 + 2Nal

c) 250cm? 10,20 cm*9,2039 mol/dm?®
C(CHg)gOOH U 2Na,S,043
90,1 g/mol



m[C(CH3);00H] = %XlO,ZO cm?® >0,2039 mol / dm?® % Olcm3 x1 dm*x90,1 g/mol = 3,74 g

3.a) M(X)=2,0g/mol22 = 44 g/mol

b) 1) 3H, + N, = AN 2NH3 (Uhend A on ammoniaak)
Pt
2) 4NH3 + 50, = 4NO + 6H,0 (tihend B on lammastikoksiid)
3) 2NO + O, = 2NO; (thend C on lammastikdioksiid)
4) ANO; + O, + 2H,0 = 4HNO;3 (Uhend D on lammastikhape)
5) HNO3 + NH3z = NH4NO3 (iihend E on ammooniumnitraat)

6) NHsNO; %%4® N,O- + 2H,0

c) 10HNOj; lahj. + 4Mg = 4Mg(NOs), + N,O- + 5H,0
uhend X - dilammastikoksiid

d) i) 2NH3 + 2Na = 2NaNH, + H;
||) NaNH, + N,O = NaN3 + H,O
iii) 2NaNs + Pb?" = Pb(N3)./A&+ 2Na’

e) H-N-Nr N == H-N=N=N

4.3a) i) M(A) = 1,1607 g/dm*22,4 dm®*mol = 26,0 g/mol

ii) n(C) = 26,0 g>0,923x112l;)l = 2 mol

n(H) = 26,0 g>0,077><11m;| = 2 mol
CoH,
iii) HC r CH
katal
b) i) HCr CH + H,0 = CHsCHO (ihend B)
OH'

ii) 2CH;CHO = CH3CH(OH)CH,CHO (iihend X)
iii) CHsCH(OH)CH,CHO %$4® CHsCH=CHCHO (krotoonaldehiiiid)
uhend E
+S -S
Iv) CH3CH=CHCHO + HCI = CH3;CHCICH,CHO (3- klorobutanaal- 1)



H Cl

c) H,Cull T i CH;—CHO / .
H,C  CHyCHO
Cl 12(3) 12(14)
R,3-klorobutanaal-1
35

Cl
H |
C\ _
OHC—H,CulllClin CH, OHC—H,C  CH,
(14)12  12(3)
Cl S,3-klorobutanaal-1
5.a) i) Zn=Zn*" + 2¢e
i) Cu?* + 2e" = Cu
b) Zn %2ZnS0,¥3/4uS0O4 ¥2Cu
0,0591

c) E =E°(Cu®/Cu) - E°(Zn**/Zn) + [Igc(CuZ*)- Igc(ZnZ*)] =

2
= 0,340V - (-0,763 V) + 0,0296 [-1 - (-l1)] V =1,103 V
d) Galvaanielement tootab kuni kogu Cu?* on redutseerunud

Cu®"U 2e

2 1h
Q= 7400 dm? x0,100 mol/dm? 96500 A »s / mol x

36005 5,36 Axh

6.a) i) n(Cu) = 10,2020 dm*9,0100 mol/dm>40 = 1,0240° mol
m(Cu) = 1,0230° mol%63,5 g/mol = 0,0648 g

9%(Cu) = 2298 400= 28,0
0,2317

i) n(Y+Cu) = 13,7020 dm*%,0100 mol/dm®-40 = 1,360 mol
n(Y) = 1,360 mol - 1,020 mol = 3,420 mol
m(Y) = 3,440 mol*88,9 g/mol = 0,0302 g » 0,030 g

%(Y) = 20302,000 = 13
0,2317
iii) n(Ba) = (20,0040 dm?® x0,0100 mol/dm?®-
- 8,80:40%*dm® x0,0150 mol/dm?®) 20= 6,840 mol
m(Ba) = 6,830 mol437 g/mol = 0,0932 g » 0,093 g

%(Ba) = 20932400 = 40
0,2317 =




iv) m(O) = 0,2317 g - 0,0648 g - 0,0302 g - 0,0932 g=0,0434 g » 0,043 g

9%(0) = 22434 400 = 19
0,2317
b) Cu Y Ba 0
10240°mol  3440%mol 6,840 mol fg;f"‘ 9 _2 7140 mol
_ Amol o941
3,4x10™" mol

n(Cu) = 2941x,0230° mol = 3 mol
n(Ba) = 2941%6,84.0™ mol = 2 mol
n(0O) = 29412,7140° mol = 8 mol

CusY1Ba,Og
HOOC—CH, CH, COOH
c) i) N
N—CH,—CH,—N
/ \
HOOC-CH, CH, COOH

/O
i) CHz-c< N O CH,
NOo—cu—0—



