2002/2003 6a keemiaolimpiaadi Ioppvooru lilesannete lahendused
9. klass

1. a) IV periood VIII B alarihm ( VIII kérvalalaridhm)
b) i) J’Co
i) S2Ni; SINi; SINi; S2Ni; SeNi
c) i) A(Co)=59-0,1=58,9
ii) A(Ni)=57,9-0,681 + 59,9 -0,262 + 60,9 - 0,0114 + 61,9 - 0,0363 +
+ 63,9 - 0,00926 = 39,43+15,69+0,69+2,25+0,59=58,65 ~ 58,7
d) Koobalt peab olema eespool, sest tema jarjenumber (tuumalaeng) on

vaiksem.
e) A on koobalt ja B on nikkel, sest aatomite arv on voérdne ja suurema massi

annavad suurema aatommassiga aatomid.

2. a) n(HCO;)=11-100 mg/l - 16T3' = 1,64 mmol ~ 1,6 mmol
N(S0*) = 11- 40 mg/l - 192”;" = 0,417 mmol ~ 0,4 mmol
nN(CI)=11- 1200 mg/ - ;522'] = 33,8 mmol
n(Ca%)=11-120 mg/l - 143”;' = 3,0 mmol
n(Mg®*) =11-50 mg/l - 12;“;" = 2,08 mmol ~ 2,1 mmol

n(Uhelaenguliste anioonidena) = 1,6 mmol + 2-0,4 mmol + 33,8 mmol =
= 36,2 mmol

n(Ca** + Mg*")-2 = (3,0 mmol + 2,1 mmol) - 2 = 10,2 mmol

n(Uhelaengulised katioonid) = 36,2 mmol - 10,2 mmol = 26,0 mmol
b) n(Na*) = n(K*) = 26,0 : 2 = 13,0 mmol

m(Na") = 13 mol/l - 23 g/mol = 299 mg/l ~ 300 mg/I

m(K") = 13 mol/l - 39 g/mol = 507 mg/l ~ 510 mg/l

810 mg/I

>*m = 100 mg/l + 40 mg/l + 1200 mg/l + 120 mg/l + 50 mg/l + 810 mg/l =2320

mg/l

c)
100 mg
2HCO; = CO% + H,0+CO,
—
61 g/mol 62 g/mol

.62 g/mol =51 mg/I

1 1 mol
Am = 2-100mg/|- 619



m = 2320 mg/l - 51 mg/l = 2269 mg/l ~ 2270 mg/|

3.a)i)C-A0
G-HB
i =16 .— ' .0742. =
ii) A(A) =16 0258 0,742 > 23
- 1 -
A(B) = 1,008 - 0.0276 0,9724 = 35,5
- L R
b) N(A)=2-16 041 0,59 >3 2
c) A — Na, naatrium
B - ClI, kloor

C - Na,0O, naatriumoksiid
D — Na,O,, naatriumperoksiid
E — Na,CO3;, naatriumkarbonaat
F — O,, hapnik
G - HCI, vesinikkloriid
d) i) 2Na + Cl, = 2NaCl
ii) 4Na + O, = 2Na,0
III) 2Na,0, + 2C0O, = 2Na,CO3 + O,
iv) Cl, + H, = 2HCI

4. a) i) Neeldunud gaasiks saab olla ainult CO,, sest lahtesegu sisaldas kahte
keemilist elementi.
1 mol

i) V(CO,) = 1,375 g - ">

b) Lahtesegus peavad olema CO, O, ja CO,, sest neeldunud CO, ruumala on
suurem, kui O, reageerimisel susinikmonooksiidiga moodustunud CO, ruumala.
Lahtesegu ruumala saab vaheneda ainult reageerinud O, arvelt.
c) i) 2CO + O, = 2CO,

V(O,,reageeris) = 100 cm?®

V/(CO, reageeris) = % 100 cm® = 200 cm®

d) Lépp- ja lahtesegs on mdlema variandi korral CO, ruumala Uhesugune:
vastavalt 700 cm?® ja 700 cm?® - 200 cm® = 500 cm®
Léhtesegu Loéppsegqu
| variant CO, 500cm® CO, 700cm?®
CO 200cm® CO -
O, 300cm® O, 200cm’

.22400 cm®mol = 700 cm?

Il variant CO, 500cm® CO, 700 cm’®
CO 400cm® CO 200cm®

O, 100cm®> O, -

5. a) M(B) = 28,0 g/mol - 9,07 ~ 254 g/mol
M(C) = 2,0 g/mol 32 = 64 g/mol



b)i) X-1,jood
ii) A — KIl, kaaliumjodiid
B - I,, jood
C - SO, , vaaveldioksiid
D - KHSO,, kaaliumvesiniksulfaat
E - SO;, vaaveltrioksiid
F — K,SO,, kaaliumsulfaat

c) i) n(A) = n(Kl) = 332¢. 1612"; = 0,02 mol

. _ _ , 1mol _
ii) n(C) = n(SO) = 0,224 dm* -7~ = 0,01 mol

iii) n(D) = N(KHSO,) = 2,724 13“201 = 0,02 mol
g

d) i) 2KI + 3H,S0, = I,T+ SO,T + 2KHSO, + 2H,0
II) 2SS0, + O, = 2505
iii) SO; + 2KOH = K,SO, + H,0
iv) K;SO,4 + H,SO,4 = 2KHSO,

6. a) i) CHs + 20, = CO, + 2H,0

V.0,21
ii) CH, = 20,
v 2 1
V(ohk) = §-55;= 95

V(CH,4): V(6hk) =1:9,5
iii) Ei teki tahkeid jaake (tuhk) ega tekita happevihma. KivisUsi sisaldab

vaavlit, mis paiskab atmosfaari vaaveldioksiidi.

b) V(CH,) = 10°). 1% 00224 m* /ol = 25,17 m’ = 25,2 m’

c) V(CH,) = 2310’ J-%-o,ozm m®/mol = 0,579 m* ~ 0,58 m®
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10. klass

1. a) i) A - CO,, sUsinikdioksiid
B - H,, vesinik
C — Na, naatrium
ii) D - H,SO,, vaavelhape
E — NH3;, ammoniaak

b) CO, taidetud dhupall on ohutu, H, on plahvatusohtlik ja NH; on hingamist
arritav.

c) M,(6hk) =29 < M,;(CO,)= 44, langeb porandale
M.(6hk) =29 > M,(H;) = 2, touseb lakke
M. (6hk) =29 > M(NH3) = 17, tduseb lakke

d) F — NaOH, naatriumhudroksiid
G — NaHCO;, naatriumvesinikkarbonaat
H - NH,HCO3;, ammooniumvesinikkarbonaat
I - (NH4).SO4 ammooniumsulfaat
J — Na,SO,, naatriumsulfaat

e) i) 2Na + 2H,0 = 2NaOH + H,T
II) 2NaOH + HQSO4 = NaQSO4 + 2H20
iii) NaOH + CO, = NaHCO;
iV) 2NaHCO3; + H,SO, = Na,SO,4 + 2C0O, + 2H,0
v) CO;, + NH3; + H,O = NH;HCO;
vi) 2NH{HCO; + HpSO, = (NH,),S0, + 2CO, + 2H,0

2. a) i) Cu + 4HNOs(konts) = Cu(NO3), + 2NO, + 2H,0

I ) 0
Cu + 2 =Cu 1
vV () V
N - 1e = N 2
ii) Sn + 4HNO3(konts) = H,SnO3-H,0 + 4NO,
0 ) \Y
Sn - 4e" = Sn 1
V () IV
N + 1 = N 4

b) Sn(OH),, tina(IV)hudroksiid
c¢) m(H2Sn0O3-H,0) = 32,61 g-5,08g=27,53¢
M; (H2SnO3-H,0) < A(Sn)
186,6 118,6



0 = . . 1 . 1
%(Sn) =27,53 g - 118,6 1866 13988
d) M,(CuO) < A/(Cu)
79,5 63,5
m[Cu, vask(ll)oksiidis] = 0,636 9'63’5'%5 =0,508 g

m(Cu, saadud sulamis) = (5,08 g - 0,508 g) - 0,0556 = 0,254 g

%(Au) = (5,08 g - 0,508 g - 0,254 g) -ﬁ-mo = 85,0

100 = 12,51
g

3. a) Mineraalsest osast lendub pdletamisel sama kogus CO,, nagu eraldub seda
soolhappega reageerimisel.

1 mol
m = 6,74 dm*-
(COz) = 6,74 dm™ s dmd

44 g/mol =13,2 ¢

i) %(kerogeen) = (100 g-13,2g-53,0 g) -ﬁwoo = 33,8

ii) %(mineraalne osa) = (100 g - 33,8 g9) -ﬁ-mo = 66,2
ehk mineraalne osa = 100% - 33,8% = 66,2%
b) %saagis(0li pdlevkivist) = 0,338 - 0,66 - 100 = 22,3
c) m(tahke jaak pdélevkivi utmisel) =100g-1,99g-5,69-22,3g=70,2¢
i) %(poolkoks) = (70,2 g - 66,2 g) - ﬁnoo = 4,0
1

ii) %(poolkoks, kerogeenist) =4 g -m-mo =11,8 12

4. a) i) 2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,T
II) Cu+ C|2 = CUC|2
2Fe + 3Cl, = 2FeCl,
2Al + 3Cl, = 2AICl;
iii) 2Al + 6HCI = 2AICl; + 3H,T
Fe + 2HCI = FeCl, + H,T
b) i) 2Al < 2NaOH

_ 2 1 mol _ N
m(Al) = 5 -40,0 9400 9 .26,98 g/mol = 26,98 g 27,0 g
ii) N(HCI, lahte) = 1035 cm® - 1,10 g/em® - 0,100 -—-1°! = 3 12 mol

36,59
6HCI < 2Al

N(HCl) = g 1,00 mol = 3,00 mol

N(HCl)ge = 3,12 mol - 3,00 mol = 0,12 mol
2HCIl < Fe
m(Fe) = %-0,12 mol-55,85g/mol =3,359~3,49

1 mol

- - 3
iii) n(Cly, lahte) = 37,4 dm 524 dm?

=1,6696 mol = 1,67 mol



2Al < 3Cl,
N(Cly) = % 1,00 mol = 1,50 mol
oFe < 3Cl,

N(Cly)re = g 0,060 mol = 0,090 mol

n(Clz)cy = 1,67 mol - 1,50 mol - 0,090 mol = 0,08 mol
Cus C|2
m(Cu) = 0,08 mol - 63,55 g/mol =5,08g~5,1¢g

5. a) i) A — H,0,, vesinikperoksiid
B - Cl,, kloor

C — KMnOQ,, kaaliumpermanganaat

ii) %(0,, H0,) = %100 = 94,1

%(03, KMNnO,) = %.100 = 40,5

b) i) H,O, + Cl, = 2HCI + O,

2:(-1) (=) 2.0
O, - 260 =20
2.0 (=) 21
Cl, + 2e =2CI

II) 5H202 + 2KMnO4 + 3HZSO4 = 1KZSO4 + 2MnSO4 + 502 + 8H20
2:(-1)  (-) 2:0

O, - 26" =20 5
VI ) I
Mn + 5" = Mn 2

¢) i) H,S + 4H,0 + 4Cl, = 8HCI + 1H,SO,

-l (-) VI
S-8 =S8 1
2.0 () 2l
Cl, + 2" = 2Cl 4
i) 3% + 8KMnO, + 4[ZD = 350} + 8MnO, + 8KOH
-l ) Vi
S* - 8[=]= S 3
VII - v
Mn + 3e = Mn 8

|||) HQS + H202 =S +2H20
iV) 5H28 + 2KMnO4 + 3HQSO4 =5S + KzSO4 + 2MnSO4 + 8H20

-1l ) O
S-2 =S8 5
VII ) I

Mn + 5" = Mn 2


Natalia Nekrassova
puudus

Natalia Nekrassova
oli 2


d) 1H,S < 10H" < 10NaOH; ja vérrandi c) i) jargi
H.S < 4 Cl,

n(NaOH) = ITO-%-lmol —2,5mol

e) Cl; + H,O = HCI + HCIO
HCI+NaOH—»NaCl+H,0,
HCIO+NaOH—NaCIlO+H,0
6. a) C12H22044(t) + 120,(g) = 12C04(g) + 11H0O(v) AH(sahh, pdlem)
b) AH(sahh,pdlem) = ZAH(tekke,saad) - *AH(tekke,lahte)
=12 mol-(-393,5 kJ/mol) +11 mol-(-285,8 kd/mol) - mol-(-
- 12 mol-0 kd/mol) = - 5643,8 kdJ/mol
c) AH [H,O(v) —» H,O(g)] = -241,8 kdJ/mol -(-285,8 kd/mol) = 44,0 kd/mol
Plussmark on seetdttu, et sisteem saab energiat
M(sahharoos) = 342 g/mol

Uhe grammi suhkru okstideerumisel saame +5643,8 kJ/mol -

-2222,0 kJ/mol)-

1 mol _
342 g

= 16,502 kJ/g = 16,5 kd/g

Uhe liitri vee aurustamiseks kulub

+44.,0 kJ/mol - 1000 cm®- 1,00 g/cm® - 1 mol
18,0 g
= 19 _
m(sahharoos) = 2444 kJ 165 K] 148 g


Natalia Nekrassova
Puudub arvutus. Tuleb lähtuda 1 moolist ainest B <------> x mooli NaOH \(vastus peaks olema 2,5 mol NaOH\)
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11. klass
1.a) n(C)=240-0,82- 1201 =16,38 ~ 16,4
n(O) = 240 - 0,069 - W =1,035
n(H) =240-0,11 - W_ZEHQ 26,2

C16,401 ,035H26,2

b) Killastumata Uhendile C5H250 vastab kullastunud thend
i) C46H320 - ketoon;
II) C16H34O - alkohol.

c) i) OH i) H i) ?H
/©\OH OH OH

5-metuulresortsiin ~ 5-etldlresortsiin 2,5-dimetuulresortsiin
d)i) >N \(\/\/\/\
dekaan 2-dekanoon
iii) O/\/\/ iv) = =
pentlultsikloheksaan 1,7-oktadieen
V) H vi)
HOOC\/\/\/COOH
3-metululfenool heptaandihape

2. a) X - C, susinik
Y — O, hapnik
E — CO, susinikmonooksiid, vingugaas



F — CO,, susinikdioksiid, sUsihappegaas

b) i) Kui molekulis on hapniku aatomeid kaks ja susiniku aatomeid kolm, siis on
hapniku sisaldus 47%.
- 1 o 1 _
n(C)=2-16- 47%-53A>-12 3
Koik ulejaanud kombinatsioonid ei vasta ulesande tingimustele.
ii) O=C=C=C=0 (susinikul on 4 sidet, hapnikul on 2 sidet)

¢) M(-COOH) =45 g/mol
Kui D < NaOH, siis m(D) = 2,080 g -
52-45=7
Ei sobi, sest sellise molekulmassiga fragmenti pole.

Kui D < 2NaOH, siis M(D) = %-Z,OSOg- - 041 =104 g/mol
,04 mo

0,04 mol = 52 g/mol

104 - 2.45 =14
Selline molekulmass on fragmendil —-CH,—
HOOCCH,COOH

d) A HO\
- CO, susihape
Ho~~

H2C03 = HZO + C02

B - HCOOH, sipelghape

HCOOH = H,0 + CO

C — HOOCCOOH, oblikhape

(COOH), = H,O + CO + CO,

D - HOOCCH,COOH, propaandihape
HOOCCH,COOH = 2H,0 + O=C=C=C=0

e) i) CO + NaOH = HCOONa
ii) 2HCOONa = (COONa), + H,
iii) 0=C=C=C=0 + 2CH;0H = CH;00CCH,COOCH;

3. a) I) 2C83(PO4)2 + 3S|Oz +10C = P4 + 10CO + 3C828i04
ii) A — Ca3(PO,),, kaltsiumfosfaat
B - P4, valge fosfor
C - P,, punane fosfor
F — PH,, fosfiin
1) Vee all puudub hapnik, mis oksudeeriks fosfori. Helendumine on tingitud
reaktsioonist
P + O, = PO, (osaline oksudeerumine)



2) 2M soolhappe lahjendamisel 2 korda saadakse 1 M happe lahus
pH = -log[H'] = -log 1 = -log 10° =0
3) P, + 3NaOH + 3H,0 = 3NaH,PO, + PH;
Reaktsioonil tekib ka P,H,4, mille jalgede téttu PH3 sutib dhus.
4) Fosfiinil pole aluselisi omadusi, kuid vaga tugevate hapetega annab see
fosfooniumisooli (neutraliseerib happe, mis suurendab lahuse pH-d).
PH3 + HC|O4 = PH4C|O4
5) Ca3(P04)2 + 2HQSO4 = C8(H2PO4)2 + 2CGSO4
Moodustub vees lahustuv vaetis superfosfaat.

4. a) A -(CuOH),COs;, vaskhudroksiidkarbonaat, sest lagunemisel eraldus ka vesi.
B - CO,, susinikdioksiid
C - CuO, vask(ll)oksiid

b) |) 2CUSO4 + 4NaH003 = (CUOH)ZCO3 + 2Na2804 + Hzo + 3C02
ii) (CuOH),CO; —™ 5 2Cu0 + CO, + H,O
iii) Ca(OH), + CO, = CaCO3; + H,O
iv) Ca(OH), + CO, + CO, = Ca(HCO,),
v) 3CuO + 2NH; = N, + 3Cu + 3H,0

160

M"250 278 ¢g
m(CuS0,5H,0) = 0,13 - 27,8 g -

ii) m(H,0)=27,8g-569g=22,2¢

c)i) 013=

250

oy =5646g~56g

d) V-1,22 mol/dm® 27,8 g-0,13
4NaHCO; < 2CuSO,
160 g/mol
1dm’

V(NaHCO;)=2.2784.0,130- 10 1000 cm® / dm* =37,0 cm’®
2 160g 1,22 mol

e) 27,8 g-13% 2449
2CuSO; < (CuOH),CO;3
160 g/mol 221 g/mol

%[saagis, (CuOH)QCO3]—— 24 g- 1 mol,

5.a) i) 2Cr** + 3H,0, + 100H = 2Cro* + 8H,0 (laengud 2-3" + 100H= 2.2)
Il (-) VI
Cr’ - 3¢ = Cro> 2
2:(-1) () 2(-N)
HzOz + 2 = 20 3



i) 1cro> + 3Fe”" + 8H" = 3Fe”* + Cr*" + 4H,0 (laengud 1-27+3.2"+8H" =
=3.3"+ 1.3

iii) 1MnO; + 5Fe”* + 8H" = 5Fe®* + Mn** + 4H,0 (laengud 1-17+5.2"+8H" =
+ 53"+ 2%

b) n(Fe?*) = 0,02400 | - 0,1500 mol/l = 0,003600 mol
n(MnO;) = 0,03100 | - 0,0195 mol/l = 0,0006045 mol
(Fe?*,ox MnO;) = 50 0006045 mol = 0,003023 mol
n(Fe?*,ox CrO =0, 003600 - 0,003023 = 0,000577 mol
m(Cr) = 25 '§' 0,000577 mol - 52,0 g/mol = 0,250 g

n

c)Q=1-t=2,36 A-575sek=1357 A's
3+=0,2509.1mol. ' ' _ o« .
Q(Cr’) 5 520g 3.96485 A-s/mol=278,3 A-s = 278 A's
Q(Ag*+Cu®") = 1357 As - 278 A-'s = 1079 A's
Olgu Q(Cu?*) = 1079 A's - Q(Ag")
2,50 g - 0,250 g = m(Ag*) + m(Cu®")

m(Ag") = 5 - Q(Ag’) -961%. 108 g/mol = 0,00559 Q(Ag*)/A-s

m(Cu®) = 5 [1079 As - Q(Ag")] -+ 16355/ mol =

= 0,001645 g/A-s[1079 A's - Q(Ag*)] = 1,775 g - 0,00165 g Q(Ag*)/A-s
2,250 g = 0,00559 g/A-s - Q(Ag*) + 1,775 g - 0,00165 g/As - Q(Ag*)
0,475 = 0,00394Q(Ag") - 1/A's

Q(Ag*) = 120,55 A's ~ 121 As
Q(Cu*)=1079 A's - 121 A's = 958 A's

+ 1 mol

m(Ag) =m(Ag’)=5-121 As "96485 A5
m(Cu) = 2,250 - 0,677 = 1,573g~1,57 g

108 g/mol = 0,677 g ~ 0,68 g

6. a) CsHsCOOH — CzHsCOO + H*
_ [CeHsCO0 |H']
[CeHsCOOH]
Kui lisada naatriumbensoaati, siis
[CeHsCOOH] = Chape ja [CeHsCOONa] = Cool

[H ] — Chape

c

sool

b) A
i) CsHsCOOH + NaOH = CgHsCOONa + H,O
ii) n(CsHsCOOH) = 0,1 dm> - 0,05 mol/dm® = 0,005 mol



n(NaOH) = 0,03 dm® - 0,08 mol/dm® = 0,0024 mol
n(C¢HsCOOH,I8pp) = 0,005 mol - 0,0024 mol = 0,0026 mol

n(CsHsCOONa,l6pp) = % - 0,0024 mol = 0,0024 mol
n(NaOH,l6pp) = n(CsHsCOONa,alg) = 0

+ 105 3 0,0026 mol _ 105

i) [H'] = 6,5:10° mol/dm” . 2027~ = 7,04-10° mol
pH = -log 7,04-10° = 4,14 ~ 4,2

B

i) HCI + NH3-H,O = NH,CI + H,0

ii) n(HCI) = 0,2 dm® - 0,4 mol/dm® = 0,08 mol
n(NH3z-H,0) = 0,25 dm*-0,5 mol/dm® = 0,125 mol

n(NH.Cl,I5pp) = } . 0,08 mol = 0,08 mol

n(NH3-H,O,I6pp) = 0,125 mol - 0,08 mol = 0,045 mol
n(HCI,16pp) = n(NH,Cl,alg) = 0

- _ 105 . 0,045 mol — 105
iii) [OH] =1,79-10 0,08 mol 1,01-10

pOH = -log 1,01-10° = 5,0
pH=K,-pOH=14-50=9,0

o

i) HCI + NaOH = NaCl + H,0

ii) n(HCI) = 0,01 dm® - 0,4 mol/dm® = 0,004 mol
n(NaOH) = 0,012 dm® - 0,4 mol/dm® = 0,0048 mol

n(NaCl,I5pp) = } . 0,004 mol = 0,004 mol
n(NaOH,I6pp) = 0,0048 mol - 0,004 mol = 0,0008 mol

n(HCI,16pp) = n(NaCl,alg) = 0
iii) On tugeva aluse lahus

- = 0,0008 mol _ 3
[OH] = 0022 dm?. 0,03636 mol/dm

pOH = -log 0,03636 = 1,44 =1,4
pH=14-1,4=12,6
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12. klass
1. a) X - SiO,, ranidioksiid, liiv
. _ 1mol _
b) i) n(CO,)=45,1¢ 2409 1,025 mol
n(FeO)=0,2 g 71 120; = 0,00278 mol ~ 0,003 mol
_ 1 mol _
n(Ca0)=48,1g 561g 0,857 mol

n(Y) = 1,025 mol - 0,003 mol - 0,857 mol = 0,165 mol
1
M(Y)=6,6¢ 0165 mol 40 g/mol
Uhend Y ei saa olla Me,O, sest siis oleks A(Me) = 12. Kui Ghend Y on
MeO, siis A/(Me) = 40 - 16 = 24, mis vastab magneesiumile.
ii) Y — MgO, magneesiumoksiid
c) Happelised mullad vajavad pdlevkivituhka. CaO neutraliseerib mulla happesuse.
d) CaO ja A|203
e) SO, - kerogeeni ja savi-liiva koostisse
H,O — kerogeeni koostisse
CaO - karbonaatide koostisse

f) I) SOQ + Hzo = HQSO3
II) 2H,S0O; + O, = 2H,S0O,
III) H,SO, + CaO + H,O = CaS0,-2H,0

2. a) Uhend A peab olema XO,, sest sellest saadakse viieaatomiline binaarne tihend
XCl,4
1
Mr(A)—16-2-m—80
A(X)=80-32=48
X —Ti, titaan
b) A — TiO,, titaan(IV)oksiid
B - C, susinik
C - Cly, kloor
D - TiCly, titaan(IV)kloriid
E - CO, susinikoksiid
F — H,, vesinik
G - TiCls, titaan(lI)kloriid
H - Ti,O3-H,0, titaan(lll)oksiid monohudraat
c) i) TiO, + 2C + 2Cl, = TiCl, + 2CO
ii) TiCly + 2H,0 = TiO, + 4HCI
iii) TiCl, + 2Mg = Ti + 2MgCl,
iv) 2TiCl, + H, = 2TiCl; + 2HCI
v) 2TiCl; + 6NaOH = Ti,O3-H,O + 6NaCl + 2H,0



vi) TiO, + CaO = CaTiOj (kaltsiummetatitanaat
vii)TiO, + 4NaOH = Na,TiO4 + 2H,0 (naatriumortotitanaat)

3. a) n(H) < 2n(H,0)
n(H)=2-216,2 mg
n(C) < n(BaCOj3)

_ 1 mol
n(C)=1,973¢g - 1973 g

24 mmol - 1,008 g/mol + 10 mmol - 12,01 g/mol = 144,3 mg
n(0) = (176,3 mg - 144,3 mg) .11;”;"
C:H:0=10:24:2 ehk 5:12:1, millele vastab brutovalem

CsH,,0
b) X — (CH3);COCHS3
A — CH;OH
B - (CH3).,C=CH,
C - CH30S0,0CH;
D - CHal
E — (CH3);COH
F - (CH3)3CON3
katal
c)i) CO +2H, = CH3;0H
II) 2CH;0H + H,SO, = CH;0S0O,0CH; + 2H,0
iii) CH;0S0,0CH; + Kl = CH3;0S0O,0K + CHjsl
H+
iV) 1(CH3)2C=CH2 + Hzo = (CH3)3COH
V) 2(CH3)3COH + 2Na = 2(CH3)3CONa + Hz
VI) CH3OSOzoCH3 + (CH3)3CONa = (CH3)3COCH3 + CH3OSOQON8
vii) CH;0H + (CH;3),C=CH, = (CHj3);COCHj5

1 mol

m = 24 mmol

=10 mmol

= 2 mmol

1,71g
0,025 dm®-120 mol/dm?®
b) Uheprootonilise karbokstiilhappe valem on R-COOH
M(-COOH) = 45 g/mol
M(R) = 12 g/mol
Tiitrimise andmeid rahuldavad kd&ik karboksudlhapped, mille valem on
(CCOOH),
n=1 sellist hapet ei ole
2 HOOCC=CCOOH
3 pole vbéimalik
4 HOOC COOH _ HOOGC\ _~COOH

VOl —C—C—
HOOC COOH Hooc:/C C\\COOH
n=5 pole véimalik

4.a) M=

= 57,0 g/mol

5 3535
U | I [




COOH

n==6
HOOC COOH
HOOC~ COOH
COOH

c) Karboksuulhappe kuumutamisel tekib anhudriid.
d) i) Bensoolheksakarboksuulhape, samuti haped, kus n=4 ja n=2;
i) o 9o
\\ —

0 0 M,(C,,0) = 144 + 144 = 288

Hc//o

5. a) |) 2H202 = 2H20 + Oz
||) 2KMnO4 + 5H202 + 3HQSO4 = K2804 + 2MnSO4 + 8H20 + 502
III) 2KMnO4+1OFeSO4+8HQSO4 = KZSO4+2MnSO4 +5F92(SO4)3+8H20
1 46,1

b) = 5— In ﬁ— 0 04344 m|n
_ 1 461 p
= Tomm 298 =0,04363 min
_ 1 461 1
= Somn 193 = 0,04354 min
_ 1 461 p
= 30mn 125 =0,04350 min
k(keskmine) = 0,0435 min™
c) r=ﬁ= 15,9 min = 15 min 54 sek ~ 15 min 50 sek
Co _ Kkt
d)c__e C=C,- e

t

.1 .
n(KMnO,) = 46,1 mmol - € %™ -0 ™" 5 9 mmol

6.a)4'H="He +2B" +2v + 2y
b) Am = 4m('H) - m(*He) - 2m(B*) = 4 - 1,00727 - 4,00273 - 2. 0,0005486 =
=0,02525 amu
5049 —0,02525 amu _ 5
1000 g/kg  4,02908 amii -3,134-107 kg
E =-3,134.10° - (3,0-10° m/s)? = -2,82.10"? J
d) H, + 1/2 O, = H,O

Reaktsioonikaigus eralduv energiahulk

c) Am=

- 286 kJ / mol

- _ 105
20 g/mol 1000 J/kJ-5,0g = -7,1-10° J

-2,82. 1012

Suhe= =3,9.10°

2
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