1998/99 6a keemiaolumpiaadi I6ppvooru ulesannete lahendused

9. klass
a)
0 e
i) S i) O=S
On O //O
Na- Y~
i 628
Oo___O
//S
g No
b) i) S300

ii)M(S30y) = 3-32 g/mol + 9:16 g/mol = 240 g/mol
¢) i) m(S303) = 3:32 amu + 3:16 amU = 144 amu
i) 9-16
3-32

=15

80 1
240~ 3

1 mol

d) m(S306) = 240 g/mol. Mo

5.02.10% molekul 3,99-10%* g/molekul

e) I) S309 + 3H,O = 3H,SO,
1 mo

I
n(H20) = 270 g-m =15 mol

Vett on suures Ulehulgas

3
—-1mol-98,1 g/ mol

ii) © = 1 . =
) %(H2504) = 1 01240 g/mol+ 270 g 100 =277

. 1000 dm® 1 mol
a)i)Z(n)=51m> T 15 dm?

ii) n(02) = 340 mol-0,15 = 51 mol

= 340 mol

b) i) 2H, + O » = 2H,0
II) CH4 + 20, = CO, + 2H,0
iii) 2H,S + 30, = 2H,0 + 2SS0,

1
c)i)n’(Oy) = 5-340 mol-0,25 - 51 mol =-9 mol



2
ii) n’(Oy) = 7 340 mol-0,30 - 51 mol = 153 mol

iii) n’(02) = % 340 mol-0,20 - 51 mol = 51 mol

d) i) AH = 340 mol -0,25 - (-240 kJ/mol) = -2,0 -10* kJ
ii) AH = 340 - 0,30 - (-800 kJ/mol) = -8,2-10* kJ
iii) AH = 340 mol - 0,20 - (-520 kJ/mol) = -3,5-10* kJ

3. a) t°
2NaHCO3; = Na,COs + COzT + H,O

b) m(Na,CO3) = %-0,500 mol-106 g/mol = 26,5 g
m(H.0) = 250 cm>.0,958 g/cm® = 239,5 g
m(H20’) = %-0,500 mol-18,0 g/mol =4,5 g
m(EZH,0) = 239,59 +4,59 =244 g

26,5
%(Na;COs) = g+2g 54 100 =980
1 3
¢) V(Hz0) = 244 g-— = 244 cm®

4. a) 1) CaO + (H,0) + CO, = (H,O) + CaCOs
A — kaltsiumkarbonaat
2) CaO + Hy,0O + 2CO0y(liig) = Ca(HCO3),
B — kaltsiumvesinikkarbonaat

3) Fe + 2HCI(lig) = FeCl, +Hy
C — raud(ll)kloriid
4) Fe(liig) + 2HCI =  FeCl, + H;

D - raud(ll)kloriid
5) 2NaOH(lahus) + CO, = Na,CO3 + H,O
E — naatriumkarbonaat
6) NaOH(lahus) + COy(liig) = NaHCO;
F — naatriumvesinikkarbonaat
7) NH3 + HCI(liig) = NH4CI
G — ammooniumkloriid
8) NHas(liig) + HCI = NH4CI
H — ammooniumkloriid
9) 3NaOH + AICI; = AI(OH)s + 3NaCl
| — alumiiniumhtdroksiid
10) 6NaOH + AICIl; = Nas[Al(OH)s] + 3NaCl
J — naatriumaluminaat e
naatriumheksahudroksialuminaat
b) 1°) t°
CaCO3; = Ca0 + CO,



tO
2’) Ca(HCO3)2 = CaO + H,0O + CO»
3’ ja4’) FeCl, kuumutamisel ei lagune
5’) Na,CO3; kuumutamisel ei lagune
tO
6,) 2NaHCO3 = Na,CO3 + H,O + CO,
tO
7’ ja 8’) NH4Cl = NH3 + HCI

a) i) HCI + NaOH = NaCl + H,0
ii) HNO3 + NaOH = NaNO3 + H,0
III) H,SO4 + 2NaOH = Na,SO,4 + 2H,0

b) I) Na,SO, + BaCl, = BaSO4¢ + 2NacCl
. _ 1 mol
ii) n(H2S0,) = 2-3,50- 233 g
c) i) NaCl + AgNO; = AgClI + H,O
1 mol
ii) n(HCI) = 2.5,00 g- 143 g

d) H,SO4 ja HCI neutraliseerimiseks kulus
n(NaOH) = 2-0,0300 + 0,0699 = 0,130 mol

1 mol
n(XNaOH) = 44,0 g-0,300- 400 g

=0,0300 mol

= 10,0699 mol

= 0,330 mol

1
n(HNO;) = (0,330 mol - 0,130 mol) = 0,200 mol

4 1 moI mol
a)i)n(HCI) = Va 4.55 dm =0,1762 V3 —— am?
Markus: V, —arvvaartus dm?®

“mol g
ii HCI 1758V, | = .
ii) m(HCI) = 0,1758 am? 5 -36,5 g/mo = 4

b) m(lahus) = m(H;0) + m(HCI)
g

m(H,0) = = 1000V
m(lahus) = 1000V, —2— +6 42V, —2 - = 1006,42V, ——
dm? dm? dm?
6.42V. g/dm®
¢) %(HCI) = 2 9 _.100 = 0,638

1006,42V, g/dm

Markus: 4 °C juures ei ole vee tihedus neljast tivenumbrist tapsem. Kui lahuse
massi tuvenumbrite arv on Umardatud neljani, siis Iugeda see Odigeks.
lahenduskaik lihtsustub, kui vétta anumate ruumalaks tapselt 1 dm?.
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10. klass

a) Element X on Li

b) | Il vV
Xzo, YO ja ZOZ

c) Ai(Li) = 6,94; M(Li.O) = 29,88
13,88
0 V= ——— . =
Yo(Li) 29.88 100 = 46,45
%(0) =100 - 46,45 = 53,55
. _ 46,45%
i) A(Y)=16,0- 5355%
Y on lammastik — N

" _ 46,45%
ii) Al(Z)= 2-16- 5355%

=13,9=14

=27,8=28
Z on rani — Si
16,0
=\ 0 = ’
d) i) %(0) —29,9
16,0
30,0
32,0
60,1

100 =53,5

ii) %(0) = 100 = 53,3

iii) %(0) = 100 = 53,2

a)i) S + 0, = SO,
A B
ii) 250, + Ca(OH), = Ca(HSO3),
B C

. 1 1 224 dm®
P)YMD) = 3-600 8 35 Gm® ™ 1 mol
ii) CaSOg; iii) kaltsiumsulfit

=120 g/mol

c) i) CaSO; —22%¢ 5 CaSO,l
ii) CaS0; —% 5 CaSO4

d) Ca(HSO3); + 2NayS = CaS0sl + Na,SO; + 2NaHS
Sulfiildioon on happelises keskkonnas ebapusiv.

a) i) Na,S,03 + HCI = H,S,05 + 2NaCl
ebapusiv
H,S,05 = Sl + SO, + H,O
II) Na,S,03 + HNO3 = H,S,03 + 2NaNO3
H,S,03 = S+ SO, + H,O

b) [Ag(NH3)2]Cl + 2HNO3 = AgCI + 2NH4NO3

c) i) 3NayS + 8HNO3 = 6NaNO3 + 3S + 2NOT + 4H,0



ehk Na,S + 4HNO3; = 2NaNO; + 2NO, T+ 2H,0 +S
ii) S + 2HNO3 = H,SO,4 + 2NOT
iii) Na,S + 2HCI = 2NaCl + H,ST

4. a) i) 5Na,S03 + 2KMnO4+ 3H,SO4 = 2MnSO4+ KoSO4 5NarSO4+ 3H,0
II)30HN03 + 8Fe = 8Fe(N03)3 + 3NH4NO; + 9H,0

e D , 00127 mol 1 1166k
b) N(rtutel)= 5 5,00 cm-5,00 cm~ - o’ 7070 0,00150 mol
= 760 I60Ki
c) n(Fe) = 0,300 cm-10 cm>.7,8 g/cm?® 1mol _ 0,419 mol
) ~ ) g 55,99 ’
o 8 dm?® 5
n(Fe,lks rinnak) = —-3-0,050—; -0,02 mol/dm” -0,60 =
30 runnak

= 0,00048 mol/rinnak
1 rinnak

0,00048 mol
d) Lahingu véitis radtel. Hudral jai voitmiseks 110 vasturinnakut

N(htdra) = 0,419 mol- = 870 rinnakut

sooritamata

5. a) i) 2C4H1g + 130, = 8CO, + 10H,0

" a 1000 g 1mol _
ii) AH(butaan) = 21,0 kg-— kg 58.1 g-(—2655 kJ/mol) =
=9,60-10° kJ
b) I) CH4 + 20, = CO, + 2H,0
1 mol
. _ 405 K 1. = 103
ii) n(CH,4) = 9,60-10° kJ 8.02107 kg 1,20-10” mol
_ dm® 253 _ 3
Vw(talvel) = 224-—~-- 22 = 20,8 dm’/mol
1
V(CH4) = 1,20-10° mol - 0990 20-8 dm*/mol = 25,2.10° dm?
_ dm® 293 _ 5
iii) Vu(suvel) = 224 ol 273 24,0 dm°/mol

V(CH4) = 1,20-10° mol-

C) C+2H,=CH,4
1 mol-AH(CHg,teke) = 1 mol-(-394 kJ/mol) + 2 mol-(-242 kJ/mol) -
-1 mol-(-802 kd/mol) = -76 kJ

3 _ 3 3
0,990 24,0 dm“/mol = 29,1-10° dm

AH(CHgy,teke) = -76 kJ/mol

6. a) Pingereas magneesiumist vasakul asuvate metallide nitraadid lagunevad nitritite

tekkega, paremal asuvate metallide nitraadid lagunevad oksiidideks.
2KNO3; = 2KNO; + O,

2NaNO; = 2NaNO;, + O,
2Zn(NOs); = 2Zn0 + 4NO, + O,



b)Tdotlemisel NH4Cl ja HCI lahuste liiaga ja jargneval kuivaksaurutamisel tekivad
metallide kloriidid, eralduvad N, H,O; NH4CI laguneb; NH3, HCI ja H,O lenduvad
(aurustuvad).
ZnO + 2HCI = ZnCl, + H,0
KNO, + NH4Cl = KCI + N, T + 2H,0
= KCI + NH4sNO,
NaNO, + NH4Cl = NaCl + N, T + 2H,0
= NaCl + NH4sNO,
NH4NO, = NzT + 2H,0

NH4CI(t) ——— NH3T + HCI

c)x+y+2z=1,0000g
X y

—M(KNos) -M(KNO,) +—M(NaN03) -M(NaNOQO,,) +

V4
MZn(NO, ), &nO)=
=0,7106 g
X Y M(ZnCl,) =

WKNO.) MKCI)+ o NaNO.) ‘M(NaCl) +

Z
M[Zn(NO,),
=0,7195
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11. klass

1. a)i)

H, CH,

@ HNO,/H,SO,

p-nitrotolueen
i)
CH, COOH

@ Na,Cr,0,/H,SO, @
— >

bensoehape
iii)

COOH OO0C,Hs
@ C,H,OH+H,SO,
—_—

bensoehappe etlllester

COOH

CH,
@ HNO /H SO © NazCrZO +H SO ©

COOC,H, COOC,H,
C,H;OH+H,SO, Fe+HCI
—_— -
NoO, NH,
anestesiin

2. a) i) D-ksuloos on tuupiline redutseerija
ii) Seda pohjustab aldehuddrihm

ii)

CHO COOH

HG=OH H = OH
Ho - H 2 ho+tn

H —+— OH H =~ OH

CH,OH CH,OH



b) CHO CH,OH
H —— OH H — OH
ol n HOE ¥
H —— OH H—~ OH
CH,OH CH,OH

c) 1,2,3,4,5-pentaoolpentaan

a) i) CH3COOH + NaOH = CH3COONa + H,O
etaanhape (A) naatriumetanaat (B)
tO
II) CH3;COONa + NaOH = CH, + Na,CO3;
metaan (D) naatriumkarbonaat (E)

III) CO, + 2NaOH = Na,CO5 + H,O
G
iv) 2CH3;COOH + Na,CO3; = 2CH3COONa + H,0 + CO;

b) i) katoodil 2H" + 2e = H,T

ii) anoodil 2CH3COO - 2e = CoHgT + 2CO,T
F G
c) CHs-CH; —=™ 5 CH, = CH, —&™° 5 CH3CH,OH —
eteen etanool
— 9 5 CH;COOH
d t10,0A 1,00 mol
2e © 4(gaas)
96500 A-s/mol
2 As 1 1h
t= 100 mol-96500 - 100 A 36005 - 1,34 h

a) FeCl;
3NH4CIO4+3Al =  AlL,O5 + AICl5 + 3NO + 6H,0
alumiiniumoksiid alumiiniumkloriid lammastikoksiid
A B C E

1000 dm® 1 mol
3'—. 3 a _
1me 70g/dm 209 (-241 kJ/mol)
=-1,18-10"10° J = -1,2.10"" kJ
kg 1000g 1mol , )
balloon 1kg 58,1 g-(—2,88-10 kJ/mol) =

= -1,04-10° kJ/balloon

b) AH(Hz) = 1,410° m

c) AH(butaan) = 21,0

vesi



~118-10" kJ
N(butaan) = : = 11000 ballooni
(butaan) = = 54" 10° kJ/balloon aftoont

] CH,_ _CH,
) | ANTNC - +2N,0,=2C0, + 4H,0 + 3N,

1
e) n(DMH) = 5-18 mol = 6 mol

a) i) AT = m(G)-Kk

6,009 1
M(G) = M(G) 0100 kg

186K 6,009
1,86K -kg/mol ~ M(G)-0,100 kg
6,00 g y kg
0,100 kg mol
ii) G on NHy;-CO-NH,, karbamiid

M(G) = = 60,0 g/mol

b) I) 2NH3; + CO, + H,O = (NH4)2CO3 ehk NH;—O-CO-O-NH4
aine E
ii) 2NH3; + CO;, = NH4~O-CO-NH;
III) NH;~O-CO-NH», = NH,—~CO-NH, + H,O

¢) i) (NH4)2CO3 <> 2NH; + CO?"
II) NH,CO5NH, = NHZ + COzNHE

d) A — NHs3;, ammoniaak
B - CO,, susinikdioksiid
C - H.0, vesi
D — (NH4),CO3, ammooniumkarbonaat

a) i)SiOy +2C + 2Cl, = SiCls + 2CO
ii) BoO3 + 3C + 3Cl, = 2BCl3 + 3CO
h-v
iii) CO + Cl, = COCl;
iv) COCI;, + 4NaOH = Na,COg3 + 2NaCl + 2H,0

b) n(HCI) = n(NaOH) - 4n(COCI,) + 2n(COCl,)

n(NaOH, reageerimata) n(NaxCO3)

0,02200 mol = 0,03000 mol - 2n(COCl,)



c) i) 2n(CoCl,) = 0,03000 mol - 0,02200 mol
n(COCI,) = 0,00400 mol

ii) n(Clz) = 0,03500 mol - 0,00400 mol = 0,03100 mol

iii) 0,7878gx  0,7878 g (100%-x)
28i0, + 3B,0; = 0,03100 mol-100%
60,09 g/mol 69,62 g/mol

0,02622x + 3,3947%-0,03395x = 3,1000%
0,007727x = 0,2947%

x = 38,14%

%(Si0,) = 38,14

%(B203) =100 - 38,14 = 61,86
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12. klass

a)
O, NH
@ HNOsngSO©/N Fe+HC| ©/ 2

Clp H>0
b) CH,=CH-CH3 —>» CH,;=CH-CH,ClI —>» CH,=CH-CH,OH —>
0]
—>» CH,=CH-CHO

@ CH,=CH CHO@
\N
—0 h=00
N/Cl_| N
H

c)

2-06
AK= 010340
b) = = 3,000 cmol/dm?;
Vag = 1 dm?®
0,500 cmol 7
L= T bt 3L 4.3
Vieee = 1dM™+ 5 000 omol 1 4™ =AM

(2+x)-(0,6 +x)

©)40= 103+ 05-%)(01—x)
aNoj= ZH0 5oy = 08X,
[NO,] = w (SO, = 03+ 0,75 ~X)-6

e) 39x2 - 38,6x + 2 = 0, mille positiivse vaartusega lahend on 0,055.



2,055-6

[NOJ = =1761 cmol/dm?;

[SO3] = 0’6575'6 = 0,561 cmol/dm?;
[NO,] = 00456 _ ; 439 cmolidm?®:
[SO,] = 0’7475'6 = 0,633 cmol/dm®

a) 2Hg*" + 2e = Hg*'
Hg + 2e = 2Hg
Sn** +2e = Sn**

b) 0,009 mol 0,001 mol  0,0005 mol 0,001 mol
i) SnCl, + 2HgCl, = Hg,Cl, (tahke,valge) + SnCl, (lahus)

0,0005 mol 0,008 mol
Hg.Cl, (tahke) + SnCl; (lahus) = 2Hg (vedel) + SnCly4 (Ilahus)

0,001 mol 0,009 mol  0,0005 mol 0,01 mol
ii) SnCl, + 2HgCl, = HQg,Cl, (tahke,valge) + SnCl, (lahus)

Heterogeenne reaktsioon, mis toimub tahke aine pinnal. Moodustunud
elavhdbe varvib sademe tumedaks.

c) Punktis ii) jatkub redutseerijat ainult osa Hg?* redutseerimiseks Hg3" -ks, mis

annab kloriidioonidega mittelahustuva valge kalomeli. Punktis i) redutseeritakse
kogu sublimaat kalomeliks ja tina(ll)kloriidi jatkub veel kalomeli
redutseerimiseks elavhdbedani, mis varvib sademe tumedaks.

d) Standardpotentsiaalide erinevus on vaike. Heterogeense reaktsioonina toimub
elavhdébeda moodustumine ainult sademe pinnal.

a)i)



iii)

Y%
_ X
40,
COOH
b) OHC—CcHO 9L D

COOH
etaandihape e oblikhape

C) i) 2K|V|n04+5(COOH)2+3H2804=2MHSO4 + KyS0O4+10C0O5+8H,0
ii) (COOH)»2H,0 — CO + CO; + 3H,0

5
d) i) n(COOH),= -0,01320 dm*.0,02000 mol/dm*.10 = 0,006600 mol

0,006600 mol
¢(COOH)2 = - 1000 dm?
1 mol 373K

3
126 g 224 dm” / mol 273K

= 0,6600 mol/dm?®

=15,3 dm®

5
ii) V(gaasid) = 7-12,6 g

a) i) t°
Cu20 =CuO + Cu
i) Cu + 6HNO3 = 2Cu(NO3); + NO + NO, + 3H,0
iii) 2CU + 8NH3-H20 + O, = 2[Cu(NHs3)s](OH), + 6H,0
ehk 2Cu + 8NH3 + 2H,0 + O3 = 2[Cu(NH3)4](OH),

b) I) Cu,0 + H,SO4 = CuSO,4 + Cu + H,O
ii) Cu20 + 4HCI = 2H[CuCl;] + H0

1 mol
36,59

c) i) n(HCI) = 22,60 cm*- 1,19 g/cm*.0,380- = 0,280 mol

1 mol

63,59
m(Cu20) = 0,0200 mol-143 g/mol = 2,86 g
HCI hulk, mis kulus Cu,O reageerimiseks, on

4
n'(HCI) = ~-0,0200 mol

ii) HCI hulk, mis kuluks XO reageerimiseks, on
n”(HCI) = 0,280 mol - 0,080 mol = 0,200 mol
m(X0)=11,00g-2,86g=8,14 g

1
n(XO0) = 5-0,200 mol = 0,100 mol

n(Cuz0) =n(Cu)=1,27 g =0,0200 mol

1
d) M(XO) = 8,14 g-m mol = 81,4 g/mol



M(X) = 81,4 g/mol - 16 g/mol = 65,4 g/mol (Zn)
e) i) ZnO + 2HCI = ZnCl; + H,0
ii)ZnO + H,SO4 = ZnSO4 + H,O

a)i)3CL+2P =2PCl;  (A)
ii) 5Cl, + 2P = 2PCl;  (B)

... 2083 g/mol _
) 1374 g/mol ~ 216
b)i) PCl3; + 3H,O = HsPO; + 3HCI
fosfortrikloriid vesi fosforishape vesinikkloriidhape
C D
ii) PCls + 4H,O0 = HzPO, + 5HCI
fosforpentakloriid vesi ortofosforhape vesinikkloriidhape
E D
i)
H_O\P//O
H—0-" ™H
i)
H—O\
H-O0—P=0
H-0"
d) i) -t -l V
4H3P0O35 = 1PH3 + 3H3PO,
G E

ii) 4PH3 + 80, = P40 + 6H0
III) P40+ + 6H,0 = 4H3PO,
E
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8. klass

1. a) a — ettevaatust; b — tuleohtlik; ¢ — mulrgine; d — murgine gaas
b) e — pipett; f — tilgapipett; g — portselankauss; h — portselantiigel; i — tiiglitangid;
j — uhmer; k — uhmri nui

2. a) M(NayB407-10H,0)= 2:23,0 + 4-10,8 + 7-16,0 + 10(2-1,01 + 1-16,0) = 381

b) 1(booraks) < 10 molekuli (H20)

N(H,0) = 5(booraks) | O MOIeKUll _ 54 1 otekuli

1(booraks)
c) 4(B) & 1 molekul (booraks)

N(booraks) = 12(B) -MoeKUl _ 5 1 olekuli

4(B)
d) 17(0O) < 1 molekul (booraks)

N(booraks) = 34(0). 1MOIeKUl _ 5 1 olekuli

17(0)
e) Na2B407

Sula naatriumtetraboraat eemaldab metallidelt oksiidikihi, muutes nad hasti
kokkujoodetavaks. Seetbttu joodetakse pitsiliste metalljuveelide (filigraanide) valmistamisel
metalllindikesed kokku sulandi all, mis tekib booraksi kuumutamisel.

3. a) Aatomis on elektronide arv prootonite arvuga vérdne. Prootoni ja neutroni mass on
vordne — 1 amu. Elektroni mass on tuhine ja nende massi voib jatta arvestamata.
A(X)=18+(18+4) = 40
A(Y)=19+(19+1) = 39
b) X +18)2)8)8
Y +19)2)8)8)1
V4 +17)2)8)7
c) Element X on inertne, sest tema viimane kiht on taidetud. Element Z eelistatult
lidab elektrone, sest tal jaab viimase kihi taitmiseks Uks elektron puudu. Element Y
loovutab oma viimase kihi ainsa elektroni.
d) Z,-halogeen; X-vaarisgaas; Y-leelismetall
Cly Ar K

4.a) Os(VII); P(V); AI(l); H(); S(VI); CI(VII;; N@V); Ca(ll;; Ol

b) P-fosfor, Al-alumiinium; Hz-vesinik; S-vaavel; Cly-kloor; N2-lammastik; Ca-kaltsium;
O,-hapnik. Ka P4 ja Sg lugeda bigeks.

c) 1) oksudeerunud olekus on: Os, P, Al, H, S, Cl, N ja Ca
2) redutseerunud olekus on: O

11000 cm®

5. ) Vimes) =1 =1000cm?

M(mesiy = 1000cm® - 145g/cm® =1450 g



b) Proov A

. 19
m(ensuimid) =45mg- =0,045
( ) 9 1000mg g

Tahistame enstimide protsendilise sisalduse tahega X.

x = 20459 16094 = 0,0031% ehk
14509

% (enstiumid) =0,0031

Proov B

0

%(ensiitimid) = 12283 100 = 0,011

Proov C

000759 ;00— 000052
14509

c) Proovid A ja B on ehtne mesi, proov C on rikutud mesi.

%(ensuumid) =

6.a) A-H,0, vesi - oksiid, vedelik
B — SiO,, ranidioksiid, liiv — oksiid, tahke
C — Jy, jood — lihtaine, tahke
D — Hg, elavhdbe — lihtaine, vedelik

D) 135g/cm?
b) p(a)=PD)_ 1959
13,5 13,5

p(B)=p(A)-2,65=100g/cm?-2,65 =2,65g/cm?
p(C)=p(B)-186 = 2,65g/cm® - 186 = 4,93g/cm?®

=1,00g/cm?

¢) tsu(H20)=0°C
tsu(Hg)= = - 40°C (+40°C ei saa olla, sest siis ei ole ta toatemperatuuril vedelik.)
tkeem(H20)=1 00°C
tkeem(Hg)= 100°C + 240°C = 340°C

d) 1) Jaotuslehtriga eraldame Hg;
2) filtreerimisega eraldame H;O0;
3) sublimeerime J,, jaagiks on SiOy;
J2 vOib eraldada liivast ka etanooli abil, sest J, lahustub ja lahuse eraldamise jarel
vOib etanool aurustuda.
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9. klass

a) 4B + 30, = 2B,0;
redutseerija oksudeerija

b) 1) H;BO,—2-HBO, +H,0
2) 2HBO, —“—B,0, +H,0
3) 2H,B0, —*—B,0, +3H,0

c) ()

H;BO3
31+x+3(-2)=0  x=3

(Ill)
HBO,
1+x+2.(-2)=0 =3

(1)
B.O;
2x+3-(-2)=0 x=3

d) Diboortrioksiid, sest boor on mittemetall. Diboortrioksiid on happeline oksiid.

a) Cu(NOs3); — vask(ll)nitraat; AgNO3; — hdbenitraat

b) AgNO; + HCl - AgCIL  + HNO;
habekloriid

c) m 0,252g
Ag < AgCl
108 g/mol 143g/mol

1 0,252g
m(Ag)=--————-108g=0,190
(Ag) 1 143g/mol 9 g

d) %(Ag):%-mo - 57,9
3289

a) N32304
b) 1) kollane leek — naatrium
2) vesilahuse neutraalne reaktsioon — normaalsool
3) sade Ba(NOs), lahusega — karbonaat voi sulfaat
4) happe toimel gaasi mitteeraldumine valistab karbonaadi

C) NaHSO, + NaOH = Na,SO, + H»0O
d) M(Na,SO,4) = 142 g/mol
1
M(X)=142g/mol-
X) g 0,441

=322g/mol

e) Aine D on H,O0. M(H20) = 18 g/mol

N(H,O) = % =10 molekuli Markus: arvutamisel kasutasime molekulmasse.

f) A: NaHSO,4 — naatriumvesiniksulfaat
X: Na;S0O4-10H,0 — naatriumsulfaatdekahtdraat ehk naatrium-sulfaat-10-vesi



4,

a) Ca-kaltsium, metall; CaO-kaltsiumoksiid, aluseline oksiid;
Ca(OH),-kaltsiumhudroksiid, alus; CaCOs-kaltsiumkarbonaat, normaalsool;
Ca(HCO:s;); -kaltsiumvesinikkarbonaat, happeline ehk vesiniksool;
COy-susinikdioksiid, happeline oksiid; C-susinik, mittemetall

. 2Ca+0,=2Ca0

Ca + 2H,0 = Ca(OH); + H,T

. Ca0 + H,O = Ca(OH),

. Ca(OH), —~—Ca0+H,0

. CaO + CO, = CaCOs;

. Ca(OH)z + CO, = CaCO3 + H,O
.CaCO3 + CO, +H,0 = Ca(HCO3)2
.CO, + Ca(OH)z = CaCO;3; + H,0O

9. Ca(HCO;), —* sCa0+ 2C0O, +H,0

10. CO, + H,0 + CaCO3; = Ca(HCO3),
11.C+ 0, =CO,

b)

O~NOOU A WN =

¢) H.CO; — susihape

a) Kuna valises elektronkihis on maksimaalselt kaheksa elektroni, siis sobiksid
elemendid, mille jarienumber on 2, 4, 6 ja 8. Need oleksid esimese ja teise perioodi
elemendid. Element jarjenumbriga 2 on He, kuid ta ei anna keemilisi Uhendeid ja
seetoOttu ta ei sobi.

b) Sobiksid elemendid Be, C ja O

¢, d) Elementide Be, C ja O aatommasside ja uhendi XY jargi leiame elemendi Y
vbimaliku aatommassi

A«(Be)=9,01 A.(Y)=901-

% -84,2%-—=24,0

15 8 2

Sel juhul oleks elemendiks Y magneesium, kuid Mg on valises kihis ainult 2
elektroni ja see ei sobi.

A(C)=12,0 A(Y)=120—%.842%. " =32,0
15,8 2

Elemendiks Y on S. Vaavel sobib, sest ta valises kihis on 6 elektroni, mis vordub
susiniku koikide elektronide arvuga.

1
A{O)=16 A (Y)=160"
(O) (Y) 158

%-84,2%-% =42,6

Sellise aatommassiga elementi pole.
Seega uhend XY2 on CS; jaelemendid XjaY on vastavalt slisinik ja vaavel.

a) Hapnik — O5; osoon — O3

b) S+0,=S0,; 2Ca+0,=2Ca0

Osoon on ebastabiilne ja laguneb hapnikuks ning monohapnikuks, mis on vaga tugev

oksudeerija O3—0,+0

c¢) O; kontsentratsiooni vahenemine laseb elusorganismidele ebasoodsa
ultraviolettkiirguse maapinnale.

d) 1 Hzo elektrollitis H2 +02
2. 2KCIO, —M%: © ,9KCI+30,
3. 2H,0,—"% ;2H,0+0,
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10. klass

3,600 M = 3,600 mol/dm?®

p(HZSO4Iahus) _ lahuse mass (gramrmdes) .
lahuse ruumala (kuupsentimeetrites)
Tapselt Uhes kuupdetsimeetris lahuses on 3,600 mol H,SO,.
Seega lahuse ruumala on tapselt 1000 kuupsentimeetrit.

m(H,SO, ) = 3,600mol - 98,08g/mol = 353,09¢

m(H,SO, lahus) = 353,099 1 5 =1218¢g
1218g 3
H,SO, lahus) = ——-=1,218 g/cm
P(RSO.anus) =0 5 0om? g

a) n(HsPOy4) = 0,50dm?*.0,10 mol/dm?= 0,050 mol

n(NaOH) = 3,0g- 1™ _ 0,075mol
409

b) H3PO4 esimese prootoni neutraliseerimiseks kulub %-0,050 mol NaOH.

Jarelejaanud NaOH hulgast piisab moodustunud NaH,PQO4 poole koguse Uleviimiseks
Na,HPOs-ks. Peale lahuse kuivaksaurutamist on tahkete ainete segus
0,025 mol NaH;PO, ja 0,025 mol Na,HPO.,.

Ba3(PO4), moodustumiseks kulub %-0,050 mol Ba(OH), ja jarele jaab

1,000 mol - 0,075 mol = 0,925 mol Ba(OH)..
Peale lahuse kuivaksaurutamist on tahkete ainete segus
0,025 mol Ba3(POy4)2 ja 0,925 mol Ba(OH)..

C) NaOH + Hi;PO, = NaH,PO, + H,O
NaOH + NaH,PO, = Na,HPO, + H,O
3Ba(OH)2 + 2H;PO,4 = Ba3(PO4)2 + 6H,0

d) Ba(OH), +2C0O, = Ba(HCO3),

0,925 mol v
Ba(OH), & 2CO;
224 dm®

V(CO,) =%0,925mo| .22,4dm° = 41,4 dm®

a) M- Hy;; B-Na; E-Cl;; G -HCI; L-NaH.
b) 1) Hy + 2Na = 2NaH
2) H, + Cl, = 2HCI
3) 2HCI + 2Na = 2NaCl + H,T
2H,0 + 2Na = 2NaOH + H,T
c) Na asemel voiks olla Li voi K.
Cl, asemel vdiks olla Br, voi I, (gaasilises olekus).

d) oksudeerub: Hy + Cl, = 2HCI - vesinikkloriid
redutseerub: H, + 2Na = 2NaH - naatriumhutdriid.

a) %(Na,SO, )= % 1100 =2,00



1cm?
1,0169g
1mol

n(Na,SO,)=4,40g-—— =0,03099 mol
(Na,SO,) g 1429

=216,5 cm®

b) V(Na,SO, lahus) =220g-

0,03099mol
0,2165dm?
Markus: vahetehete vastustes on Uks lisanumber.
322g/mol _
142g/mol

c(Na,S0,) = =0,143 mol/dm’®

c)m(Na,SO, -10H,0)=4,40g- )
d) Tahistame m(Na;SO4-10H,0) siimboliga m(kr.s)

142
10,0% 4,409+ m(kr.s)- 320

100%  220+m(kr.s)

22,0 + 0,100 m(kr.s) = 4,40 + 0,441 m(kr.s)
0,341m(kr.s) = 17,6 g; m(Na;S0410H,0) = 51,6 g

a) 3FeO + 2 Al =3Fe + Al,O3
Fe,O3 + 2 Al = 2Fe + AlLOs3

b) AH:eq(FeO)-3mol=1mol-(-1675kJ/mol) - 3mol-(-264kJ/mol) = -883 kJ/mol
AHreq(FEO)= -883 kJ/mol-(1/3mol)= - 294 kJ/mol

AHred(Fe203)-1mol=1mol-(-1675kJ/mol) - 1mol-(-821kJ/mol) = -854 kJ/mol
AHreq(Fe203) = -854 kJ/mol-(1/1mol) = - 854 kJ/mol

C) 1) AHsaamine(Fe)‘3m0| =-883 kJ
AHsaamine(Fe)= -883 kd/mol-(1/3mol)= - 294 kJ/mol

2) AHsaamine(Fe)'2mO| =-854 kJ
AHsaamine(Fe)= -854 kd/mol-(1/2mol)= - 427 kJ/mol

a) Tundmatu aine on vask.

b) 2Al + 2NaOH + 6H,O = 2Na[Al(OH)4] + 3H,T
Ka Nas[Al(OH)s] teke tuleb digeks lugeda.
Ni + 2HCI = NiCl, + H,T
Cu + 4HNO; = CU(NO3)2 + 2NO, + 2H,0

c) m 1,87 dm®
2Al & 3H
27,0 g/mol 22,4 dm*/mol

2 3 1mol
m(Al) ==.1,87dm® . ———.27,0g/mol =1,50
(A 3 2,4dm?® J g
m 1,50 dm®
Ni & H2
58,7 g/mol 22,4 dm*/mol
N1 3 1mol
m(Ni)=--1,50dm®-——— .58,7g/mol = 3,93
(N0 1 22,4dm?® J g

m(Cu) =30,00-1,50g-3,93g =24,57 g
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11. klass

a) 2C83(PO4)2 + 3Si0O, + 10C = 3Ca,SiO4 + 10CO +Py4
b) Caz(PO4), - kaltsiumfosfaat

SiO, - ranidioksiid
C - susinik
aine A - fosfor
aine B - kaltsiumortosilikaat Ca,SiO, voOi kaltsiummetasilikaat CaSiO;
aine C - stisinikmonooksiid
c) 100 g-0,25 m
2C83(PO4)2 = P4
310 g/mol 124 g/mol
m(P,)=—-100g-0.25 1M 1249/mol =5,0 g
Y72 T Y 310g ’
a) 3l + NH; = Nl3 + 3HI
jood ammoniaak joodnitriid  vesinikjodiid

(aine A)  (aine B)
b) n(Nl3) = 20-0,003mol = 0,06 mol
. _3/. : 1 1 —
lahus A:  m(l,lahus) = % 0,06mol - 254g/mol A,% AJG =1,2 kg

lahus B:  m(NHjlahus) = %-0,0GmoI -17g/mol % 1= 10,2 g

c) m(NI3) = 0,003mol - 395 g/mol =1,2 g

a) 1) 2KI + Cl; = 2KCI + I,
2)3l, + 2AI—2 5241,
b) Kaaliumi Uhendid annavad leegile lillakas-violetse varvi. Kloor oksudeerib Uhendis
oleva passiivsema halogeeni lintaineks. Tahke halogeenina esineb ainult jood.
1
6,617%
18,1 dm® m

C|2 (=4 |2

22,4dm?®/mol -% 254 g/mol

c) m(l,)=13,5g- .93,383% =191g

1mol 273

.22,4dm3 593 -254g/mol =191 g

m(Iz):%-18,1dm3

a) Cu+2H,S0, =CuSO, +S0O, +2H,0 Metall A on vask.

Cu+4HNO;(konts.) = Cu(NO;), + 2NO, + 2H,0
3Cu+8HNO,(lahj.) = 3Cu(NO,), + 2NO + 4H,0

b) 2CuSO, + 2KBr +S0O, + 2H,O = 2CuBrl + KySO,; + 2H,S0,4
vask(l)bromiid
(aine B)
¢) 2Cu < 2CuBr < SO,

n(Cu)=17.7g- ;;“;"

=0,279mol




1mol

n(S0,)=7,35dm® . ————=0,328mol
22,4dm
SO, on rohkem kui kahekordses Ulehulgas.
d) 17,7 g-%(saagis) 28,3 g
Cu S CuBr
63,5 g/mol 143 g/mol
%(saagis)=1-28,3g-m-63,5g/mol- 100 =71,0%
1 143g 17,79
e) CuBr—22CuBr,
vask(ll)bromiid (aine C)
a) Alkoholid: CH;=CH-CH,0OH — propeen-3-ool
D -OH — tstiklopropanool
CH,=C-CHg3; - propeen-2-ool
\
OH
CH3-CH=CH-OH - propenool
Ketoon: CH3-C-CH3; - propanoon
Il
O
i =0
Aldehtud: CH3-CH2-G_ - propanaal
H
Eetrid: CH2=CH-O-CHj3 -(metoksleteen)
) -(1,3-epoksupropaan)
CH»-CH-CH3 -(1,2-epoksupropaan)
O
3 3 1mol
a) n(NaOH) = 3,54dm" - 1000g/dm"” - 0,00026 - 100 - 0,023mol
3 3 _1 mol
n(H;PO,)=1,46dm”-1000g/dm~ - 0,000403 - 9800 0,00600mol
Vg
C(NaoH) = 2923l _ 4 4065motidm?
3,54dm
o(HyPO,) = 2:20000mal _ 4 49411 molidm®
1,46dm

b) 3NaOH + H3PO, = NasPO, + 3H,0

c) H3POq4 taielikuks neutraliseerimiseks kulub (3/1)-0,006 mol = 0,018 mol.
Lahuseson 0,00600 mol Na;PO, ja 0,023-0,018 = 0,005 mol NaOH.

d) C(NaOH) = 2099 _ 4 464 moi/gm?
5,00dm
. 107 11 11
C(H*)= 10 pH = -log10™"" =11

10°
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12. klass
1. a) m 15,0A-0,600-3600s
Ni & 2e
58,7g/mol 96500 A-s/mol
1mol

m(Ni) :%-15,0A .0,600 - 3600s - .58,7g/mol =9,85g

96500A s
b) V 15,0A-0,400-3600s
H2 = 2e’
Vu 96500 A-s/mol
3 3
VM:22,4dm _293.760:23,4dm
mol 273 780 mol

3

V(H,) = -15,0A 0,400 -3600s-— MO 53 49M" _ 5 62 dm?
2 96500A s mol

c) Lahusesse tekib Ni?* ioone rohkem kui neid metallesemel redutseerub. Vesiniku
eraldumisega jaab lahusesse hudroksiidioonide liig.

3
d) [(Ni)= 9,85 1M1 ~=0,035 cm
8,99 32cm

1aasta

———— = 2,25 aastat
365 00paeva

2. a) 820 0606paeva -

K = In2
2,25 aastat

1aasta , 1,0-1072
= -In

=0,308 aasta™

b) t= — = 1,0 aastat
0,308  7,3-10
c) et =C0
Cy
-1
¢, = Co ekt 1,0-10_2%-e_0’308 aasta™'-5 aastat :2’1_10—3%

3. a) A—HCIl; B-Cly;; D-NaBr; E-Br,(kal, on dige); G sisaldab NaCl, NaBr ja H,SO4

b) 1) MnO2+4HCI=MnCl,+Cl>+2H,0
2) Cly+2NaBr=2NaCl+Br;
3) Br, + NaHSO3+H,0=NaBr+H,SO4 + HBr
Oigeonka  Bry+ NaHSO3+H,0 = NaHSO4 + 2HBr
4) H2804+Ba(NO3)2=BaSO4¢+2HN03
5) NaCl+NaBr+H,S0,+4AgNO3=AgCI{ + AgBrl + Ag,SO,4! + 2NaNO3+2HNO;

c¢) Ba(NOs3); lisamisel: lahuses H*, Na*, CI—; Br; sademes BaSO,
AgNO; lisamisel: lahuses H*, Na*,NO3; sademes AgCl, AgBr, Ag.SO4

4. a) [SnSO4] = [Sn*']=[SO4*] = ./ L(SnSO,)



M(SnS04) = 0,200dm? /2,810 7 (mol/dm?)? - 215g/mol = 0,023 g

b) [SO4%] = ¢(Na,SO0y)

a0-7 32
m(Sn2*) = 1dm? . 2819 (mo”d”; Y .119g/mol = 0,00027 g
0,125mol/dm

. -3
o) [snz]=201979 1 _468.10*mol/dm?
119g/mol 0,100dm?®

107 32
6(H,S0,) = 2810 (MOVAM)" _ 4 7 49-3 moljdm?
168-10""mol/dm

5. a) Uhendiks A on metaan CHa.
3-355

1195

100 =891

b) CCI3H - triklorometaan; %(CI) =

AICI
c) 1) CClsH + 3CgHg ——3— (CgHs)sCH + 3HCI
tihend X tihend Y

Q

-CH trifentdlmetaan; PhsCH, kus Ph - fenutlradikaal.
tihend Y

2) Ph3CH + NaNH; = PhsCNa + NH3
thend Y tihend Z
3) Ph3sCH + Cl; = Ph3CCI + HCI
tihend Q

aypPnycH + 9L, = phocon
TA
5) Ph;COH + H,SO,4 = PhsCHSO,4 + H,O

d) Ph;CNa < Ph;C™ + Na*
Ph;CCl & PhsC" + CI
Ph;CHSO4 < Ph3C* + HSO4

6. a)CCly =CCl* + CI*
CC|3* + CH2=CH2 = CC|3-CH2-CH2*
CCl3-CH,-CH,* + CH,=CH, = CCI3-(CH;)s-CHy*
CCly-(CH,)5-CHy* + CCl, => CCly(CH,-CHy),Cl + CCl5*
b) A - NC(CHy-CH,)sCCls
B - HOOC(CH,)sCOOH
- CI(CHp-CHy)sCOOH
- HO(CH,-CH2);COONa
- HOOC(CH,)sCOOH

moo

c) B - oktaandihape
E - heptaandihape
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