2007/2008 6.a. keemiaolimpiaadi I6ppvooru iilesannete lahendused m(X)=1g-0,7653 g—-0,1705 g=0,06420 g

12. klass Elemendi X aatommass (ihendis XiSj on leitav:
AX)=—MX) ] 0064209 _ 445700,
1. 1. (Cu,Zn)O + KHSO, = (Cu,Zn)SO, + KOH i/j-n(S,jaak) i 0,001770 mol i

Véimalikes Uhendites on XS, XS, X,S;, XS, jne on j/i suhtes 0,5, 1, 1,5,

Fe;05 + 3KHSO4 = Fex(SO,); + 3KOH 2 jne. Véimalikud X aatommassid on 18,1 (oa =1), 36,3 (lI), 54,4 (lll),

2. i) 2CuS0O,4 + 2NH,40OH = (CuOH),S04| + (NH,),SO, 72,5 (IV), 90,6 (V) jne. Sobib vaid neljavalentne Ge so GeS,.
ZnSO,4 + 2NH4OH = Zn(OH),| + (NH4)>,SO, n(GeS,) = w =0,0008850 mol
Fey(SO4)s + 6NH,OH = 2Fe(OH)s + 3(NH4).SO, Ag,S : GeS, = 0,003547 : 0,0008850 = 4 : 1
ii) (CUOH),SO4 + (NH4),S0, + 6NH,OH = 2[Cu(NH3),]SO, + 8H,0 Argrodiidi valem on AgsGeSe.
)¢ 2504 + (NHA),504 ) [CUNAo)ISOs + 8H, c) i) GeO, + 4HCI = GeCl, + 2H,0
Zn(OH)z + (NH4)2SO4 + 2NH,4OH = 2[Zn(NH3)4]SO,4 + 4H,0 ii) GeO, + 2NaOH = Na,GeO; + H,0
3. [(Zn,Cu)(NH3)4]SO4 + 4HCI = (Cu,Zn)SO, + 4NH,CI Germaanium (nimetusest Germany) sarnanes omadustelt Mendelejevi
poolt ennustatud elemendi ekardniga ja see kinnitas I6plikult
4. Fe(OH); + (NH,):HPO, = FePO,4| + 2NH,OH + H;0 perioodilisusseaduse olemasolu.
5. 2CuS0O, + 2Na,S,05 + 2H,0 = CUQSl + Sl + 2H,S0O, + 2Na,S0O,
1 1
ZnSO, + Na,S,0; # 3.a) N=6.0+8-5=3+1=4
6. 3ZnSO4 + 2K4[Fe(CN)5] = KzZn3[Fe(CN)6]2l + 3K2804 b) vi.ihikrakk = 33 = (3,62 .10_8 Cm)3 = 4,70 .10'23 cm3
7. Cu,S + 6 konts. HNO3 = 2Cu(NO3), + H,S1 + 2NO,1 + 2H,0 Leiame seose vorekonstandi a ja aatomi raadiuse r vahel:
8. 2Cu(NO3); + K4[Fe(CN)g] = Cuy[Fe(CN)e]| + 4KNO; (r+2r+r)=+va?+a’=+v2a?=+2a = r= J?
9. FePO4 + 3HCI = FeC|3 + H3PO4 v _ ﬂ o 16 (ﬁ) 16 2\/7 3 Q a3 _
10. 4FeCl; + 3Ky[Fe(CN)g] = Fes[Fe(CN)g]s] + 12KCI aatom 3 3 64 6
2. a) i) Ag’" + KSCN = AgSCN + K" = \gn'4,70'10'23 cm® =3,48-10* cm®
Fe® + 3KSCN = Fe(SCN); + 3K* N ]
3 [ — 3 PR frd
n(Ag) = (7 100 cm® 0,01m30| —§-9,69 P 0,01 msol 1dm - Yorgivatud = 5 na ~ 100 =74,0 %
1dm 1 1dm® 1000 cm m m
— 0’00709 m0| c) m,jhik,—akk — V.jhik,—akk p M — Uhikrakk — hikrakk
107 9 g ni]hikrakk N/NA
m(Ag) = 0,007093 mol - ———= =0,765 .10
(Ag) 1mol 9 M=47-10%cm®. 8’9239 1.802:107 63,1g/mol
ii) SO, + Ba(OH), = BaSOs] + H,0 em 4 Amol
1 1mol Element on vask. Kaheksajala veri on sinist vérvi.
n(S) = 1 1156 g- 74g- 0,00532 mol
b g 9
N 10" Wh 3600s  1J . .o
m(S) = 0,005317 mol - 312,:139 _0,171g 4. E(Eesti) =10000 GWh oWh ih  IW.Is 36-10° J
. e . . 6, 1Tmkg 1 km*  1m’®
b) Leiame Ag,S hulga arglrodiidis ja jargi jaanud vaavli hulga: a) h=36-10"J- 95 4 T .109 5 .103 " =147 m =150 m
5km m
n(Ag,S) = "WAQ) _ 0007093 MOl _ ; 563547 mo ek e r?ﬁ
2 2 b) AT =36-10" J. 9 -0,34K

n(S, jaak) = 0,005317 mol — 0,003547 mol = 0,001770 mol 4181J 25km® 10°m® 10° kg
Otsitav element peab olema positiivse oa-ga. c) Hy + 1/20, = H,0



1mol 1kJ 2g 1kg H.,C—CH

m(H,)=3,6-10" J. . . . =2,5.-10% k 8 v 2
() 2866kJ 10° J 1mol 10° g g N=CHzCH;0——  )—NH,
d)’H+*H="He+'n  E=Amc? H,C—CH, o)
® 1s? c) Kokaiini ja novokaiini struktuuri vdrdlemine naitab, et tden&oline
Am=36-10" J- 52 = 04kg anestesiofoori struktuur on
(3-10° m) onestes

m(H+ 2H)= 04 kg- 20141+ 30160 —107 kg =110kg \NAH—)70‘”—®7R5

20141+ 3,0160 — 4,0026 —1,0087 RY R4 n 5

5. a)

b)
60 °C S
/)\N:NJ\ — 2/(‘:N N,

CN CN
AIBN B
6. a) C,H2n+20 — C H2,0 — C H2,0,
75 115
n(CrH2,0) = n(C,H2,0) => n=1

14n+16  14n+32
A — CH;0H, metanool
RCOOH + NaOH = RCOONa + H,0

n(RCOOH) = 120 g-03 -1 _ 015 mol
1 409
M(RCOOH) = 1839 _ 129 /mol
0,15 mol

M(R)=(122-45)g/mol =77 g/mol R on benseeni tuum (CgHs-)

B — CsHsCOOH, bensoehape

Kokaiini voib vaadelda ekoniini kahekordse esterdamise saadust:
metanool reageerib karboksuilrihmaga ja bensoehape hidroksiil-

rihmaga.
CH; coocH,
W )
0]
H O
b) R,NCH,CH,OH %(N)—Lzonz = M(R)=29

2M(R) + 59
R on etiulrihm (C,Hs-)
(C2Hs5)2NCH,CH,0OH
Aminoalkoholi reageerimisel aminobensoehappega saadakse novokaiin



