2004/2005 6a keemiaolumpiaadi piirkonnavooru
ulesannete lahendused

8. klass
1.a) i) 50.—<™_= 0,050 km
1000 m
ii) 32L. 103L°L = 3200 cL
- s Im® 3
lii) 1000 kg/m 1000 4 1 kg/dm

b) i) keemiliste nahtuste korral molekulide koostis muutub.
ii) FUUsikaliste nahtuste korral molekulide koostis ei muutu.

—_ 1009 _
c)L= 20,09-W =250g
d) Vee nivoo tduseb kdige vahem hobedast valmistatud kuuli sukeldamisel, sest
hdbekuul on kdige vaiksema ruumalaga. Suurem vee nivootdus on rauast kuuli
sukeldamisel ja kdige suurem tous on Al kuuli sukeldamisel, sest alumiiniumkuul

on kodige suurema ruumalaga.
Ag < Fe <Al

2) a) A(K) = 39,1
A(X) = 74,6 — 39,1 = 35,5
X -Cl A - KCl

b) i) M,(B) = 23.% = 85
i) m(O) =85-23-14 =48 aml
N(O) = 48 amij - 132%™ = 3 aatomit
16 amu
B — NaNO;
c) Eeldame, et molekulis C on Uks Ca, Uks H ja Uks P aatom, siis
N(O) = 3aatomit-$-57% = 4 aatomit
C - CaHPO,

3. a) 1 — keeduklaas, 2 — klaaspulk, 3 — lehter, 4 — kooniline (Erlenmeyeri) kolb, 5 —
jaotuslehter, 6 — portselankauss, 7 — asbestvork, 8 — statiiv, 9 — gaasipdleti, 10 —
umarkolb, 11 - jahuti, 12 — termomeeter.

b) A . i) filtrimine, ii) tahkete ainete vedelikest eraldamine, iii) lahustuvus;
B. i) eraldamine jaotuslehtriga, ii) mittesegunevad vedelikud, iii) tihedus,
lahustuvus;
C. i) aurustamine, ii) lahustunud tahke aine ja lahusti; iii) keemis- temperatuur;
D. i) destilleerimine, ii) segunevad vedelikud, iii) keemistemperatuur
c) i) kuumutamiseks, ii) keeduklaasi ei vdi ja portselankaussi pole soovitav lahtisel
leegil kuumutada. Asbestvork uhtlustab vaga suurt temperatuuride erinevust.

4. a) A — H,0, vesi — oksiid vedelik
B - SiO,, ranidioksiid, liiv — oksiid tahke
C — I, jood - lihtaine tahke

D - Hg, elavhdbe — lihtaine vedelik



_ 135g/cm® _ 3
b) p(A) = 135 135 1,00 g/cm

p(B) = p(A) - 2,65 = 1,00 g/cm® - 2,65 = 2659/cm
p(C) = p(B) - 1,86 = 2,65 g/cm® - 1,86 = 4,93 g/cm’
¢) tsu(H20) =0 °C
tsu(Hg) = -40 °C (+40 °C ei saa olla, sest siis ei ole see toatemperatuuril vedelik)
teem(H20) = 100 °C
teem(Hg) = 100 °C + 240 °C = 340 °C
d) 1) Jaotuslehtri abil eraldame Hg. 2) Filtreerimisega eraldame H,O.
3) Sublimeerime I,, jaagiks on SiO,. |, vdib eraldada liivast ka etanooli abil,
sest I, lahustub ja lahuse eraldamise jarel voib etanooli aurustada.

5. a) Jarjenumber = prootonite arv = elektronide arv
b) i) 26 — A(X) =10 (punkt 1)
A(X)=26-10=16
X -0, hapnik 8, VI, 16
if) 16 — N prooton(Z) = 10 (punkt 3)
N prooton (Z)=16-10=06
Z - C, susinik 6,1V, 12
iii) N prooton (Y) — N prooton (Q) =10  (punkt 2)
8 + 6 + [N prooton (Y) + N prooton (Q)] = 26 (tekstist)
N prooton (Y) = 10 + N prooton (Q)
10 + N prooton (Q) + n prooton (Q) = 12
N prooton (Q) =1
Q - H, vesinik 1,1, 1
iv) VI + rihm (Y) + IV + rubhm (Q) = 12 (susiniku aatommass)
rihm (Y) + riihm (Q) = 2
Jarelikult Y ja Q on esimese ruhma elemendid.
Punktist 2) jareldub, et Y on Na ja Q on H.
Y - Na, naatrium11, |, 23
c) 8+11+6+1=26
VI+1+IV+I=XI
1) 26 - 16 =10 2)11-1=10 3) 16-6=10

6.a) N, = 1g . Kaawht _ g 45.10% “kaaluvihti”

166-107%* g
b) M,(O,) = 32, see tidhendab 32 2™
molekul
M[Na(ami)] =19
Avogadro arvu amu mass
M[Na(O2)] =32-19g=32¢g

Avogadro arvu O, molekulide mass
c) M;(NaCl) = 58,5 NaCl molekul on uhe amu massist 58,5 korda suurem
m[Na(NaCl)] = 58,5 g
Avogadro arvu NaCl molekulide mass

- 1 — 1023
m(NaCl) 58’59'6,02-1023mo|eku|i 9,72 - 10 g/molekul
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ulesannete lahendused
9. klass

1. a) i) 100 cm® < 1 m?, pindala; ii) 1 kg/dm® = 1 g/cm?®, tihedus;
iii) 86400 s = 1 d6paev; aeg; iv) 10000 cm® > 1 L; ruumala
b) i) 2H, + O, = 2H,0, ei; ii) 2NaOH + CO, = Na,CO; + H,0, jah;
iii) 3H, + N3 = 2NH3, €i; iv) C + O, = CO,, ei
2:(-I) (-) 20
c)i) 20 —4e = 0O, oksudeerumine
20  (-) 2l
ii) O, +4e =20 redutseerumine
A ) v
iii)S—8e =S oksudeerumine
% (<) -l
iv) N+8e =N redutseerumine
d) SiO, — neutraalne, sest SiO, ei lahustu vees
SO, — happeline, sest moodustub vaavlishape
Na,O - aluseline, sest moodustub NaOH
NaCl — neutraalne, sest NaCl on tugeva happe ja tugeva aluse sool
AICI; — happeline, ndérga aluse ja tugeva happe sool

Na,CO; — aluseline, tugeva aluse ja ndrga happe sool

2. a) i) A(mittemetall) = 16 % =6 eisobi
A.(mittemetall = 2 - 16 - % =12 Mittemetall on C
i) A(metall) = 16. % = 40,1 Metall on Ca

iii) B — CO,, sUsinikdioksiid
D - CaO, kaltsiumoksiid
0t%
b) i) CaCO; (aine A)= CaO + CO,

ii) CaO + H,O = Ca(OH),
C02 + HQO = H2CO3



Ca(OH), + H,CO; = CaCO; (aine A) + 2H,0
c) CaCO; + 2CH,COOH = (CH;CO0),Ca + CO, + H,0
d) M[(CH;COO0),Ca] = 4-12 + 6-1 + 4.16 + 40 = 158

%(Ca) = % 100 = 25,3 ~ 25

e) m(CaCO;) = 0,90 - 4/3n(0,25)° cm® - 2,68 g/cm* = ~0,16 g

3. a) C3H8 + 502 = 3C02 + 4H20

500 g m
b) I) 1C3H8 = 502

44 g/mol 32 g/mol
_ _Amol _
n(CsHg) = 500 g i g 11,36 mol

m(0,) = %5009.13‘;' .32g/mol = 1818 g ~ 1800 g

i) 1C3Hs < 3CO,
m(CO,) =%11,36mol-44g/mol =1500 g
iii) 1C3Hg < 4H,0
m(H,0) = §.11,3emo|.18 gimol =818 g ~ 820 g

¢) Lammastiku mass ei muutu
m(N,) = 30000 dm? - 1,29 g/dm®- 0,76 = 29412 g
Enne gaasi polemist oli hapnikku
m(O,) = 30000 dm® - 1,29 g/dm® - 0,24 = 9288 g
Peale gaasi pdlemist oli hapnikku
m’(O,) = 9288 g-1818g=7470g

%(COy) = 1500 100 = ~ 3,9
29412 + 7470 +1500

d) Gaaside korral on mahu- ja mooliprotsent sama.

n(N,) = 29412 g - 1M = 1050 mol

28¢
) _ ) 1mol _
n’(0,) =7470g 324 233 mol
_ _Amol _
n(CO,) = 1500 g 2t g 34 mol
%vol(COy) = 34 100= 2,6

34+233+1050



Tahelepanu: Gaaside ruumalaid pole vaja leida, sest V(gaas) = n(gaas)-Vy.
Mahuprotsendi leidmisel molaarruumalad taanduvad.

4. a) A - H,0, vesi
B - H,S, divesiniksulfiid
C — Na,S, naatriumsulfiid
D - MgS, magneesiumsulfiid
Q - H,, vesinik
X — O, hapnik
Y - S, vaavel
b) A: neutraalne, I6hnatu, mittemurgine, mittelenduv
B: happeline, madamuna I6hnaga, murgine, lenduv (gaas)
c) i) 2H,0 + 2Na = 2NaOH + H,T
ii) H.S + 2NaOH = Na,S + 2H,0
iii) O, + 2Mg = 2MgO
iv) S + Mg = MgS

5. a) m(smaragd) = 3,00 ct -0’212?9 = 0,600 g

i) m(A) = 06009045 0,0027 g

mol

V(A) = 0,0027 g 1{2‘;‘ 22400em° _ 4 37 o3~ 1,4 cm?

ii) m(B) = 0,600 g - ° 95 = 0,0057 g

n(B) =0,0057 g - 1”‘0; = 0,0000475 mol ~ 0,000048 mol = 4,8 - 10™ mol

b) A — CO,, susinikdioksiid
C — Fe; 03, raud(ll)oksiid
D - SO,, vaaveldioksiid
E - SO;, vaaveltrioksiid
Z — Fe(NOs3)s, raud(ll)nitraat
B - FeS,
c) i) 2SO, + O, = 2503
ii) SO;3 + H,O = H,SO,
iii) Fe,O3; + 6HNO; = 2Fe(NO3); + 3H,0



d) %(Fe) = 22 .100 = 23,1
242
e)i) FeS, < Fe

m(Fe) = %-0,0000475 mol - 55,85 g/mol = 0,002652 g

0002652 100 ~0,44

o =
/O(Fe) 0,600

ii) V(smaragd) = 0,600g- ;‘;rg; = 0,218 cm®

6. a) i) Soola B molekul peab sisaldama metalli, mille okstdatsiooniaste on Il, sest
metalli ja H, suhe on 1 : 1. Jarelikult soola B valem on ACl..

A (A) =2 .3545.47% _ g5 39
52,02

ii) A — Zn, tsink

b) B — ZnCl,, tsinkkloriid
C — Zn(NO3),, tsinknitraat
D — Zn(OH),, tsinkhudroksiid
E - CO,, susinikdioksiid
F — ZnCQO;, tsinkkarbonaat
G - Zn0, tsinkoksiid
H - CO, susinikmonooksiid
X — AgNO3, hdbenitraat
Y — AgCl, hébekloriid

c) i) Zn + 2HCI = ZnCl, (B) + H,T
ii) 2AgNO; + ZnCl, = Zn(NO3), (C) + 2AgCI (Y)
iii) ZN(NO3), + 2KOH = Zn(OH),4 (D) + 2KNO3
iv) Zn(OH), + 2HNO3 = Zn(NO3), + 2H,0
v) Zn(OH), + CO, = ZnCO34 (F) + H,0O

0t
vi) Zn(OH), = ZnO (G) + H,O
Ot

vii) ZnCO; = Zn0O (G) + CO,
viii) ZnO + C =Zn + CO (H)
ix) 2CO + O, =2 CO; (E)
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10. klass

1. a) i) H3BO3; — boorhape, hape
ii) AIl(OH)3; — alumiiniumhddroksiid, alus
iii) Na,O, — naatriumperoksiid, peroksiid
iv) LiH — liitiumh0driid, sool
b) i) 10° mm = 1 km
ii) 10° mL = 1L
iii) 1 kg/dm® =1 g/cm®
iv) 1 g =6,02:10” ami
c) i) tugevad happed on: HI, H,SO,4, HNO3
ii) nérgad happed on: H,S, H,SO3, H,SiO3, HNO,, H,CO4

d) m(Cu) = 149.% ~10,0 g

m(juveelikuld) = 149.% ~24,0 g

Ay
e) NH,NO,<== NH;" + NC;,

x+4=1 X—6=-1

X=-3 x=25
o/ __
2.a) 5 3407+ 100%7X 3697= 35 45
100% 100%

x - 34,97 + (100% - x) - 36,97 = 35,45 - 100%
34,97x + 36,97 - 100% - 36,97x = 35,45 - 100%
2,00x = 1,52 - 100%

X =76,0%

%mol( % CI) =76,0
%mol( ¥ Cl)=100-76,0 = 24,0
b) m(35Cl) = 0,760 mol - 34,97 g/mol = 26,58 g

%(%Cl) = %-mo = 74,97 ~ 75,0

%( 1 Cl) = 25,0



_ 3545g-2 1000dm® 1kg _ 3 3
c) p(Cly) oadm  m® 1000g 3,165 kg/m” ~ 3,17 kg/m

3. a) MnO4 + 5Fe® + 8H* = Mn** + 5Fe** + 4H,0

VIl (-) 1
Mn + 5" = Mn 1
)
Fe —1e =Fe 5

b) 5Fe** < 1MnO;

m(Fe?*) = %0,04722L~0,02242 mol/L - 55,85 g/mol = 0,2956 g

%(Fe?*) = 2296 440 = 36,77
0,8040

C) FeO'Fe203 = F6304

5Fe;0, <> 15Fe®" < 3MnO 4

%(Fes0,4) = %0,04722L.0,02242 mol/L - 231,54 g/mol - 100 = 50,81

0,8040 g

4, a) C4H 10O + 60, =4CO, + 5H,0
b) Enne N(O,) + N(N,) + N(eeter) = 2,5-10"°
parast N(N,) + N(CO,) + N(H,0) = 2,7-10™

N(O,) = %N(eeter)
N(CO,) = %N(eeter)
N(H,0) = %N(eeter)

(1) enne (6+1)N(eeter) + N(N,) = 2,5-10"
(1) parast (4+5)N(eeter) + N(N,) = 2,7-10" (Il vérrandist lahutame 1)
2N(eeter) = 2-10°
N(eeter) = 1-10°
N(O,) = 6-10°
N(CO,) = 4-10°
N(H,0) = 5-10°
N(N,) = 25.10° - 6:10° - 1.10° = 18-10°




i) enne %mol(eeter) = %-100= 4
%mol(0,) = %.100 =24

%mol(N,) = %mo: 72

ii) parast  %mol(N,) =§.1oo = 67
%mol(H,0) = %-100 ~18

%mol(CO,) = %-100= 14,8 ~15

5. O
a) Ca(HCO3), = CaCO3l + CO,T + H,0
b) Ca(HCO;), + Ca(OH), = 2CaCO3{ + 2H,0
Ca(OH), + Na,CO; = CaCO3l + 2NaOH
CaSO, + Na,CO; = CaCOs{ + Na,SO,
c) atomaarne hapnik
d) Al,(SO4); + 3Ca(HCOs3), = 2AI(OH)zd + 3CaS0O, + 6CO,T
e) Koheval AI(OH); sademel on suur eripind ja seetbttu
adsorptsioonivéime.
f) m[AI(SO4)s] = 100 m® - 1020 kg/m® - 1,00-10® = 1,02 kg
M[AI>(SO,);-18H,0] = 666 g/mol
M[AIx(SO,4)3] = 342 g/mol
666

M[AI;(SO,);18H,0] = 1,02 kg -3~ = 1,986 kg ~ 1,99 kg

6. a) m(100%) = 1000 cm®. 0,4 - 0,78927 g/cm® = 315,708 g
m(40%vol) = 1000 cm® - 0,9480 g/cm®=948,0 g
Téhelepanu: Kiimnendiku grammi tapsus

V(H,0) = 948,0 g — 315,708 g) M;JT”;Q = 633,4 cm®

Kontraktsioon = 1000 cm® — 400 cm® — 633,4 cm® = -33,4 cm®

b) V(96,2%vol) = 1000 cm® - 0,4 ﬁ = 415,8 cm’

m(96,2%vol) = 1000 cm® - 0,4091W-0,80608 glem® = 335,17 g

suur



V(H,0) = (948,0 g — 335,17g) % =613, 9 cm®

Kontraktsioon = 1000 cm® — 415,8 cm® — 613,9 cm® = -29,7 cm?®
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11. klass

1. a) Os jarjenumber on 76, seega Uhes aatomis on 76 e

n(e’) = 1 cm® 22,6 g/em® -— M9 76=9,03 mol
190,2 g

b) i) nihkub saaduste suunas
ii) nihkub saaduste suunas, sest réhk suureneb
iii) tasakaal ei muutu, kui mitte arvestada tuhist ruumala muutust, mis on
tingitud tahke aine lisamisest

-1l 0 -l
c) i) CH;-C =CH summaarne -
-1l -
ii) CH,=CH-CH=CH, summaarne -
-1l Il
iii) CH3;-COOH summaarne 0
d)i)1F
ii) 2F
iii) 4F
e) i) l,, jood
ii) CO,, tahke sUsinikdioksiid, kuiv jaa
iii) HgCl,, elavhdbe(ll)kloriid, sublimaat
f) Leelismetallide korral 2n(leelismetall) < n(H,)

Jarelikult n(leelismetall) = %-0,1 mol = 0,2 mol

w|

N | w

Seega leelismetallide kaalutud keskmiseks molaarmassiks on 042’?“93)' = 23,0 g/mol.

Et Uheks elemendiks on suure molaarmassiga Rb (85,5 g/mol), siis teise
leelismetalli molaarmass peab olema vaiksem kui 23 g/mol.
Selleks leelismetalliks saab olla ainult Li (6,9 g/mol).

2. a) i) CH, + 20, = 2H,0 + CO,
II) ZCQHG + 702 = 6H20 + 4C02
VOI C2H6 + 3,502 = 3H20 + 2C02
b) i) AH? (CHy) = [2 mol -(-241,8 kJ/mol) + 1 mol - (-393,5 kJ/mol —

- 1 mol -(-74,6 kJ/mol)] miol = -802,5 kJ/mol
i) AH® (CoHg) = [3 - (-241,8) + 2 -(-393,5) — 1 - (-84,0)] kJ/mol = -1428,4 kJ/mol

c) AH(CH,4) =705 g - 0,95 .116mTZ'g.(—802,5 kd/mol) = - 33508 kJ

AHY(C,He) = 705 g - 0,02 31)“831 (—1428,4kJ I mol) = -669,5 kJ
U/ g

E = -[-33508 + (-669,5)]kJ/m® = 34177,5 kJ/m® ~ 34200 kJ/m*®
d) V=221 m?-2,5m=55,25m? (kaks tiivenumbrit on tipsus)



AT=25°C-5°C=20°
Vi = 22,4 - % dm®mol = 22,81 dm¥mol

n(Bhk) = 55,25 m*. ML = 2422 mol
0,02281m

AE = 2422 mol- 29,16 J/(mol-K) -20 K= 1412617 J

V(maagaas) = % = 0,041 m® ~ 41 liitrit
, m

3.a) N(S)=55,85. 234% 1
46,55 32

B - FeS,, rauddisulfiid
4FeSQ + 1102 = 2F9203 + 8802
IO

Fe —1e =Fe

2(-) () 21V 11 4
S,—10e =2S

20 () 2l

O, +4e =20 4 11

b) X — (CaS0,),-H,0, ehituskips
Y — CaSO0y, surnud kips
c) A — SO,, vaaveldioksiid
C - CaS, kaltsiumsuilfiid
D - CaO, kaltsiumoksiid
E - SO;, vaaveltrioksiid
F — NO,, lammastikdioksiid
d) i) CaSO, + 2C = CaS + 2CO,
if) CaS + 3CaS0, = 4Ca0 + 4SS0,
iii) 2SO0, + O, = 2S0;
iV) 802 + N02 = SO3+ NO
V) Cu + 4HNO3 = CU(N03)2 + 2N02 + 2H20
Vl) 02 + 2NO = 2N02

4.a) X-CyHyy  M(X) = M(Bhk) - 2,42 = 29 g/mol - 2,42 = 70,18 g/mol
12 g/mol - n + 2n - 1,01 g/mol = 70,18 g/mol
n=>5
X - CsHqo
b) Y - C5H1oBr2
A C5H11Br

c) NN N 4\(

0T



d "

trans

Br

Br

Br
Br

f) i)

Br

-

cis

//A\\//i;\
Br /;g\
Br Br Br

Br

Br

5.a) A + (2N + 2)Br, = CxBransz + (2N + 2)HBr

n(HBr) = n(AgBr) = 19,84 g -

Tmol

=0,1057 mol
(107,87 +79,90) g

0,00755  0,1057 mol
A < (2N +2)HBr
0,1057 = 2N*2 00755 2N + 2 = 021057
0,00755
2N +2 =14
N=6

Susivesiniku A brutovalem on CgHq4



o~ PN YT

K

c) i) B — AgBr, hébebromiid
C - CH3;Br, bromometaan, metuulbromiid
D - CH3;CH=CH,, propeen

g I

E — propaan-2-ool F — 2-kloropropaan

d) I) CH4 + Br2 LN CH3Br + HBr
ii) CH3;Br + CH,= CHBr + 2Na —» CH3CH=CH, + 2NaBr

11) I N H,0 )\
iv) OH Cl
)\ + SOCl, =)\ + S0, +HCl

Cl

v) 2
)\ + 2Na = )\( + 2NaCl

6.a)i) 0t
ACO3 = AO + COZT
0t%
ii) 2B(NOs), = 2BO + 4NO, + O,

b) n[B(NO3),] = 2n(0,)=2 - 1,24 dm*. i?(‘;l - =0,100 mol
,8dm

c) Ba(OH), + CO, = BaCO3~L + H,O
ZBa(OH)z + 4N02 = Ba(N02)2 + Ba(N03)2 + 2H20
d) ACO3 = C02 = BaCO3 = Ba(OH)Q

n(ACOs) = 4,00 dm® - 0,100 mol/dm?® -—2%%9 =0 100 mol
153,3 g/mol

b) m(A) = 0,100 mol - M(A)



m(B) = 0,100 mol - M(B)

01394 _M(A) _, (531

02210 M(B) ’

M(A) = 0,631 M(B)

0,1394 = 0,1-M(B)-0,631
0,1-0,631-M(B)+0,1-60 g/mol+0,1-M(B)+0,2 - 62 g/mol

M(B) = 63,56 g/mol B — Cu, vask
M(A) = 63,56 g/mol - 0,631 = 40,1 A — Ca, kaltsium
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12. klass

1. a) 2,2,3,3-tetrametlulpentaan
b) i) katoodprotsess, redutseerumine
ii) anoodprotsess, okslideerumine

c) O, < 4e
_ 1mol —
n(Oz)—48g-32g 1,5 mol
F = %-1,5=6

d) pH on 7, sest me lahjendame hapet veega, mille pH on 7.

[H'] = 107 (vees) + 10°(happest). Happelahuse lahjendamisel moodustunud
vesinikioonide tuhine kontsentratsioon ei suuda vees olevat vesinikioonide
kontsentratsiooni mdjutada.

€) COOH COOH
H3C)\NH2 HZN)\CH3
S R
2. a)
I %(Y) = M(Y) 100

M(Y) + (n-1)-M(Q)
0,1793 - M(Y) + 0,1793(n+1) - M(Q) = M(Y)

— 0,793
M(Y) = G- (0-1) - M(Q)

11 100 - %(Y) = M(Y) 100
M(Y)+(n+1)-M(Q)

0,1271 - M(Y) + 0,1271(n+1) - M(Q) = M(Y)

M(Y) = 22225 (n+1) - M(Q)

0,1793 0,1271
0,8207 0,8729
1,500(n-1) = n+1
0,500n=2,5

n=95
Jarelikult X, Y ja Z on V peaalarihma elemendid.

(n=-1)= (n+1)

b) Kui halogeen Q on fluor F, siis

M(Y) = 4 - 19 g/mol - %17%3 = 16,6 g/mol ei sobi
0,8207

Kui halogeen Q on kloor Cl, siis




M(Y) = 4 - 35,5 g/mol - 2173
0,8207

Ei sobi ka Br [M(Y) = 69,8 g/mol] ja | [M(Y) = 110 g/mol]
Y - P, fosfor
Q - ClI, kloor

c) 0,4072 =

= 31,0 g/mol, see on fosfor

2M(2Z)
2M(Z) + 2 -5 - 35,45 g/mol

0,4072[M(Z)+ 5 - 35,45 g/mol] = M(Z)

0,5928 M(Z ) = 72,18 g/mol

M(Z) = 121,8 g/mol

Z — Sb, antimon

X — As, arseen, mis asub fosfori ja antimoni vahel.

3. a) i) CaCO; + 2HCI = CaCl, + H,0 + CO,T
ii) ZnO + 2HCI = ZnCl, + H,0
ZnCl, eemaldatakse pesemisega
Zn + 2HCI = ZnCl, + H,T
b) M(ZnSO,) = 287,54 -7 - 18,02 = 161, 40 g/mol

x = 287,54-0,6240 -16140  _ 1,000
18,02
Q- ZnS0O,4-H,0; m(Q) = 179,42 g/mol

c) i) c(EDTA, lahus A)=10.— 01049 1 10cm® _ 4 49670 mol/dm?®
100,089 g/mol dm® 10,44 cm®

ii) (EDTA, lahus B) = 10138549 1 10em®  _ 4 59668 mol/dm®
65,39 g/mol dm® 2144 cm?®

iii) (EDTA, lahus C) = 10184500 1 _10cm’  _ 4 09674 mol/dm®
179,42 g/mol dm® 10,63 cm®

4. a) i) 2Cr** + 310; + 10 OH = 2croz + 310; + 5H,0
ii) 2croz + 2H" = Cr,0% + H,0
Cr,0% + 61"+ 14H" = 3, + 2Cr** + 7H,0
iii) 10; + 51"+ 6H" = 3I, + 3H,0
iv) I, + s0z + H,0 = 2" + soz + 2H"
v) I + 3Br, + 3H,0 = 10; + 6Br + 6H"
vi) 210; + 3NH,OH = 2I" + 3H" + 3H,0 + 3NO;

vii) OZN@NHZ + NO, + 2H* = O2N@EN+ + 2H,0

b) Avaldame, mitu korda erineb Cr®* hulk I, hulgast

221, 2 3 e
Crrt=2.2.2 —<2 |, vorrandid i) ja ii
271 3 2 3 2 )J )
cr = %%1 :% l,  vérrandid i) ja iii)



Cr’* < 6l
Summaarses reaktsioonivérrandis on kroomi ja kloori koefitsiendid
vastavalt 1 ja 6.

Avaldame, mitu korda erineb |, hulk aine X hulgast
_ 112111 ~ L o ey
P ET?T?X_ 3x vorrandid iv), v), vi), vii) ja tekst
|2 < 3X
Cr <6 - 3X
Cr¥ < 18X

Summaarses reaktsioonivdrrandis on koefitsiendid vastavalt 1 ja 18.

N/W
| NH, 2HCl

c) | 0,

|
N\N

)

5. a) i) CaCl, + (NH,4),C,0,4 = CaC,044 + 2NH,CI
i) B - CO, susinikmonooksiid
C - CO,, susinikdioksiid
D - CaO, kaltsiumoksiid
b) CaC,0, < CaO
128,1 g/mol 56,1 g/mol

1 1mol
m(CaC,0,)--561g-———-128,1g/mol =12,81
(CaC, 4)1 g 56,1 g g

Kuna esmalt eraldus vesi, siis peab Kkaltsiumoksalaat sisaldama
kristallvett

n(H,0) = (14,61 — 12,81 g) - 112‘;' = 0,100 mol

A — CaC,0,4-H,0, kaltsiumoksalaat vesi (1:1)
135°C
C) I) C8C204'H20 = CaC204 + Hzo
400 °C
ii) CaC,0,= CaCO; + COT
850 °C
iii) CaCO; = CaO + CO,T
1500 °C
iv) BaSO, = BaO + SO;T

d) %(CaCl,) = 0,1m?I2-(1)(‘I)1gg/moI 100 = 92,5




i

@)
6.a) A— ) ™~ : o
, tslklohekseen E— /Ca , heksaandihappe kaltsiumi sool
e
O
B— , benseen
H — , tsUklopentanoon
D_ CooH~ > \C00 F P
heksaandihape
OH
G — CacCo, | — [:i:] K — [:::]
kaltsiumkarbonaat tsuklopentanool tsuklopenteen

I
e o) 2
I

. COOH
m)5[::]+8KMno4+1myso4=5HOOC//\\//\\// *

+ 4K,S0O, + 8MnSO, + 12H,0
0
JEN ot
iv) Ca— CaCO, + —O
o~
o)

kat
v) —0 +H, = [:>—OH
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