1996/97 6a keemiaolimpiaadi I6ppvooru llesannete lahendused

9. klass
1. a)
SO, + H,0 — H,S0,
64,1 g/mol 82,1 g/mol
lrn(SO )-m-& 1 g/ mol
m(H,SO;) - 1 edlg
m(H,0)+m(SO,) ~ 1,00 dm*-997 g/dm’ + m(SO,)
m(SO;) =40,5¢

b) 0,0500 =

3
atm-dm 1208 K 1

- =242 dm® / mol
mol-K 1,01 atm

c) V, =1mol-0,08206

1 mol

d)V=405g- ila 24,2 dm’ /mol =15,3 dm3

2.a) A-CuSO4; B-KOH; C-K3S; D-NaNO;; E-HCI
b)

CuSO, (A)+2KOH (B) — Cu(OH), d (sinine) + K,SO,
vask(IT)hiidroksiid  kaaliumsulfaat

CuSO, (A)+K,S(C) - CuS | (must) + K,SO,

vask(I)sulfiid
K,S(C)+2HCI(E) - H,S T (ebameeldiv 13hn) + 2KCl
divesiniksulfiid kaaliumkloriid

Cu(OH), { +2HCI(E) - CuCl, + 2H,O
vask(Il)kloriid  vesi
3. a) CH3COOH + NaOH — CH3COONa + H,0
(COOH); + 2NaOH — (COONa), + 2H,0
b) Tiitrimiseks kulunud naatriumhuadroksiidi hulk on:
n(NaOH) = 0,300 dm®1,00 mol/dm® = 0,300 mol.
Sellest kulus etaanhappe (mida oli x g) neutraliseerimiseks
n'(NaOH)= 1. x g.-m°!
1 60,0 g

ja oblikhappe [mida oli (16,0-x) g] neutraliseerimiseks
1 mol
90,0 g
Need seosed vbimaldavad koostada vorrandi

LS 2-(16,0-x)
60,0 90,0
x=10,0 g; m(CH3;COOH)=10,0g; m[(COOH),;] =16,0-10,0=6,0¢g
4. a) Nii HCI-i kui ka NaOH lahus reageerib ainult alumiiniumiga
2Al + 6HCI — 2AICI; + 3H;
2Al + 2NaOH + 6H,0 — 2Na[Al(OH)4] + 3H
voi 2Al + 6NaOH + 6H,0O —2Nas[Al(OH)s] + 3H>
b)

n (NaOH) =%(16,0—x) g

=0,300

2A1 & 3H,
27,0 g/mol 22,4 dm*/mol



[N

672dm*-— M 570g/mol=540g

22,4 dm®
0,0-54=46g

m'(Al) =

o W

m (Cu) =
54049
10,0 g (segu)

m'(Cu)= 500 g-270g= 230g.
c)
270g  V(cm’) 1,22 g/cm’ - 0,200
2Al1 < 2NaOH
27,0 g/mol 40,0 g/mol
2 270¢g oL Tem’
0,200 1,22¢

m (Al) =500 g (segu)- =270g

=1639 cm3

5.a

)2HC1 + CaCO, — CaCl, +CO, T+H,0

36,5 g/mol 100,1g/mol 111g/mol

CaCl, + 6H,0 — CaCl, - 6H,0O

219 g/mol

b)

Vem® -1,05g/cm’ -0,100 100 g

2HCI =3 CaCl, -6H,0
2 1 mol 1 1cm®

V(HCl)=<.100 g .36,5 g/ mol-———
1 99 0,100 1,05 g

=317 cm?®

¢) m(CaCO,)=-100 g- 1M
1 219 g

-100,1g/mol=45,7 g

d)

m(lahus) =317 cm® -1,05 g/ cm® + 45,7 9-1-100 g- 1 mol
1 2199

=333+46-20=359¢

3

-44 g/ mol =

1cm

112 g
e) m(H20) =359 - 100 = 259 g
6. a) X - aluseline, Y - happeline, Z - aluseline
b) X - NH; (ammoniaak); M - NH4Cl (ammooniumkloriid)
c) Gaaside molaarmass ja tihedus on vdrdelises sdltuvuses.
Seetdttu M(Y) = ~0,98 - 44 g/mol=~43 g/mol.
Et Ghendi Y molekulis on sama arv aatomeid kui ammoniaagis, siis arvutusel
saadud ligilahedasele molaarmassile vastab Ghend HNj3.
M(HN3) = 43 g/mol
d) 1) NH3 + HCl — NH4CI
2) 2NH3 + NaOCIl — NH;-NH; + NaCl + H,0
3) NH>—NH, + HNO, — HN3 + 2H,0
4) NH,—NH;, + HCI — NH,NH;CI
5) NH,—NH; + 2HCI — CINH3 —NH;Cl
6) 2NH; + 3Mg — MgsN; + 3H>
7) Mg3N2 + 6H,0 — 3Mg(OH)2 + 2NH3
e) Y - HNj; Z - NHo-NH3; Q - MgsN; (magneesiumnitriid); R - Pb(N3),

V(lahus) = 359 =321cm’




