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11. klass
1.a) A - H,, vesinik G - P4, valge fosfor
B - Cl,, kloor H - PClI;, fosfortrikloriid
C - HCI, vesinikkloriid | - PCls, fosforpentakloriid
D - F,, fluor J - Sb, antimon
E - HF, vesinikfluoriid K - SbCls, antimon(V)kloriid

F - H,SiFg, heksafluororanihape L - H3PO,, ortofosforhape
b) i) H, + Cl, = 2HCI

||) H2 + F2 = 2HF

Ii) 6HF + SiO, = H,SiFg + 2H,0

iV) P4 + 6C|2 = 4PC|3

V) P4 + 1OC|2 = 4PC|5

vi) 2Sb + 5Cl, = 2SbCls

V||) PC|5 + 4H20 = 5HCI + H3PO4

2.a)
A - N,, [ammastik E - HN3;, lammastikvesinikhape,
B - NH3;, ammoniaak vesiniktrinitriid, vesinikasiid
C - H,N- NH,, hudrasiin F - NaNH,, naatriumamiid
D - HNO,, lammastikushape G - H,, vesinik
X - NaNs;, naatriumasiid
b) i) p.’t

N2 + 3H2 = 2NH3
ii) 2NH; + NaClO = H,N- NH, + NaCl + H,0
|||) H2N' NH2 + HN02 = HN3 + 2H20
iV) 2NH3 + 2Na = 2NaNH2 + H2'
V) NaNH2 + Nzo = NaN3 + Hzo
V|) 2HN3 + 2Na = 2NaN3 + H2

3. a) C12H22011 + 1202 = 12C02 + 11H20 (V)
i) DH°=DH? (C1,H2,041) = 11 mol x(-286 kJ/mol) + 12 mol ¥-394 kJ/mol) -
1

- 1 mol x(-2222 ky/mol) b -5652 kJ %= = -5652 k/mol
ii) DS = 11 mol x70—>— + 12 mol x214—>— - 12 mol X205 —>— -
K xmol K xmol K>mol

-1 mol x360—>— =518 J/K
K >mol

iii) T = 36,85 °C + 273,15 °C = 310,00 K
DG =DGC(C12H22011)= -5652 kJ - 310 K ><0,518 kJ/K=

5652 kJ -160,58 kb » -5813 kJ "r%: 5813 kJ/mol



f)

b) n(peptiidsidemed) = 5813 kJ x0,4 % » 137 mol
Tahelepanu: Sahharoosi oksudeerumisel vabaneb, kuid peptiidsidemete

stinteesil neeldub energia.

. a) Pt, %t

CsHg + Hy = C4Hypo
56 g/mol 2 g/mol
b) n(C4Hg) x56 g/mol + [2 mol - n(C,4Hg)] x2 g/mol = 2,5 x17 g/mol X2 mol
N(C4Hs) = 85 n;c:sl : ;mol
n(H,) =2 mol - 1,5 mol = 0,5 mol
c) Kui reageerib y vesinikku, siis
n(H,,I6pus) = 0,5 mol -y
N(C4Hs,I0pus) = 1,5 mol -y
N(C4Hy0,l0pus) =y
0,5mol-y+15mol-y+y=2,0mol(1-0,2)

=1,5 mol

y = 0,4 mol
%(saagis) = 100, kui reageerib &ra kogu vesinik
%(saagis) = 8’2 22: X100 = 80

)
V= en ]

Et reaktsioonindu maht on 1 dm3, siis kontsentratsioon on vordne aine

hulgaga.
K=-2% _36dm¥mol
Coo1d1 Y

e) n(C,Hg) x56 g/mol + [2 mol - n'(C4Hs)] x2 g/mol = 347 g/mol x2 mol
n'(C,Hg) = 1,81 mol
n' (H,) =2 mol - 1,81 mol = 0,19 mol
Kui reageerib x vesinikku, siis
X
 (181- X) X019~ X)
3,6x° - 8,2x +1,238 =0
X1 = 0,16
X, = 2,11 ei sobi, sest vesinikku on 0,19 mol
Sn' (I6pus) = (1,81-0,16) + (0,19-0,16) + 0,16 = 1,84 mol
Ro6hk ja hulk on omavahel vordelises soltuvuses.

2mol -1,84 mol «00% » 8%
2 mol

Dp =

— tsiiklobutaan A — metudltstiklopropaan




/Lk— metlllpropeen W — 1-buteen

W N H
>:< — trans-2-buteen >:< —  cis-2-buteen
H

5.a)i)) _~"~_~ +Br, = Br~ >\ + HBr

Br
i) _~_— *+ Br, = )\/ + HBr
b) C,Hg 12014 C,H; 12(14)
80Br CH,12(3) 123) H,C Br 80
R S
c)E DH? (lihtained)

DH? (1-bromobutaan)
DH? (2-bromobutaan)
DHY (N-C4Hy0)

d) n(1-bromobutaan) = 1,6 mol x0,375 = 0,6 mol

n(2-bromobutaan) = 1,6 mol - 0,6 mol = 1,0 mol

1 mol xDH(2-bromobutaan) + 0,6 mol X[DH(2-bromobutaan) +4kJ/mol]=

= 16,8 kJ

DH(2-bromobutaan) = 9,0 kJ/mol

DH(1-bromobutaan) = 9,0 kJ/mol + 4,0 kJ/mol = 13,0 kJ/mol
e)17,2kJ-16,8kJ=0,4kJ

Dn = 0,4 k3 =12 = 0,1 mol

n(1-bromobutaan) = 0,6 mol + 0,1 mol = 0,7 mol

0.7m0l 1 00= 43,75 » 40
1,6 mol

%mol(1-bromobutaan) =

6. a) M(X) = 29,0 g/mol x7,93 = 230 g/mol

~ 230 ¢ , 1lmol
b) n(C) U n(CO,) b 2,65 x3,10 dm Xm =12 mol
- 230 ¢ 1mol _ _
n(H) U 2n(H,O) b 2,659 2,28 gmeZ =22 mol

m(0)=230 g - 12 mol x12 g/mol - 22 mol x1 g/mol=230g-144g-22g=64¢



1 mol
n(O) = 64gxm =4 mol

Aine X brutovalem on C4,H,,0,

C,HO, (aine C) — = HO\H/\ + Co,

O
Aine C oli hargnenud ahelaga hape, mis dekarboksuleerus. Jarelikult saab
see olla dihape, sest tekkis propaanhape.

H OH

0
H || aine C
O O
Aine B on jarelikult dihappe sool

NaO Na

0
|| || aine B
O O
Aine X andis leelise toimel tertsiaarse alkoholi ja happe soola. Soola B
aniooni brutovalem on C,H,0,. Ainest X jaab jargi brutovalem CgH,s. Et aine
X on dihappe ester, siis alkoholi alkttlrihma brutovalem on C4Hg, mis vastab
tert-alktdlrihmale.

%OH aine A

>< || || aine X
O @)



