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Ulesanne 1. VV1997
a) Jark puhverlahuses on 1.
b) | v =kq[NHNO]
Il v =k [NO:NH;5'] = koK [NH.NO,] [H']

. [NH,NO, |
Il v =Kks; [NONHT = k3K, v Otsitav mehhanism lli
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Ulesanne 2. BCh02001
a) Reaktsiooni kineetiline vérrand: v = k.[NO,]"-[CO]"
Esimese ja teise eksperimendi andmetest leiame m:

v, _KINO,][CO]," :([Nozlzjm
v, KINO,IP[CO]; ~ (INO,],
0,080/0,005=(0,4/0,1)"
16=4" m=2

Esimse ja teise eksperimendi andmetest leiame, et n = 0.




L&plik reaktsiooni kineetiline vérrand: v = k-[NO2]?

b) Mehhanism |) ei sobi, sest ta ei lange kokku meie reaktsiooni tuletatud kineetilisele vérran-
dile. Reaktsiooni kiirus maaratakse kdige aeglasema staadiumi jargi. Mehhanismile 1l) ja 1) kiirus
limiteeriv on esimene staadium. Mélemad mehhanismid vastad reaktsiooni kineetilisele vorrandile,
kuid mehhanism Il) péhjalikumalt pdhjendatud, sest ta hélmab ainult bimolekulaarsed reaktsioonid.

Vastus: Mehhanism Il), esimene staadium.

c)

A

Ulesanne 3. RK0O2004.1

a) Fe?* + Ce™ = Fe** + Ce™

b) v = k[Fe*"][ Ce™
Y 2,0-10'M-s™
k= k= ’ =1,0.10°M"s™
©) |Fe2+ ||Ce4+|:> 1,1-10°M-1,8-10°M °
d) Selle probleemi lahendamiseks on vaja kasutada valemit:
kt = 1 In [A]o ([B]o —X)
Bl -[AL, B (Al -x)

mida vdib leida fuusikalise keemia raamatus ,Esimese jarku lihtreaktsiooni kiineetiline vor-
rand” teemal («KuHeTuka peakuum Lenoro nopsgka).

Allpool on selle valemi tuletamine:

A+BP
=Pkl = e (AL ) (8], %)
Kuna %:_%’t‘: X K[A][B]=k (AL, ~x)([B], ~x)

[ e 1
e a4y [ (AL ) [ (Bl
kt_‘f[([A]o_X)([B]o_x)_[B]o_[A]o ![[A]o_x [B]o_xjd [B]o_[A]o[l [[A]o_xj I[[B]o_x]]

1 [A], ([B], %)

B, —[A], " 8], (A}, %)

kt=

1,3-10°(2,6-10° -x)
2,6-10°(1,3-10° -x)

1,0-10°M's™"-60s(2,6-10 °M~1,3-10°M) = In

x=0,913-10"°M

[Ce" ]=2,6-10°-x=2,6-10°M-0,913-10°M=1,7-10"°M
[Fez‘] =1,3-10°-x=1,3-10°M-0,913-10°M=0,4-10°M



Ulesanne 4. RK0O2004.1
A, =—= 2A

JEE—

2A+2B = 2AB

2AB +2CD — 2AC+2BD

A,+2B+CD — 2AC +2BD

cngeo]- ' feofafe] - - - foolel A
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Ulesanne 5.

AN s [e1]-2[CIT —k [1)[0,]+ &, [C10][0,] =0

d[Cl0]
dt
2k [C1,]-2k,[CI] =0
k [CL,]
k2

c1][o, Cl] & |k[CI
[Cl0] = [[(])[]] ]E4] 5 [k [CL] [ .|
[ ] ~k,[C1][0,]-k, [Cl0][0,] =k o]/ [€L,] o]k /k [CL,] _24,[0,] c1]

Ulesanne 6. M2004.1.2

=k, [C1][0,] -k, [ClO][O,]=0

[Cl]=

1. MaTepmenuar (M) —

[Tpoayktel (P) — CH;COOH u CI” (1 6amn).

/N
\/

\g Cl+ OH’ \/

P

2. (1 6amn).

SHEPrua

—

KoopAHHaTa peaKlHi



3. DHepreTuueckHuil 6apbep Ha IEPBOH CTaIHH HAMHOIO OOJBIIE, YEM Ha BTOPOMH, IIO3TOMY
JTUMHTHpYIOmAag cragud — nepad (0.5 6amna).

4. CKOpOCTh peakIM{ paBHA CKOPOCTH THMHTHPYIOLICH CTaJHHU:
w = k, -[CH,C(0)CI]-[OH].

OOGmui NopsAI0K — BTOpoi (1 Gamm).

5. O0mas 3Heprus aKkTHBAllUH pPaBHA SHEPTHH aKTHBAIUH I1epBoil cTanuu: E = E; (1 damw).
6. B unciuTene NpOH3BEIEHHE JBYX KOHIEHTpAlHil, B 3HaAMEHATele — OJHA. II03TOMY
o0muil NopAnoK peakuuu paBeH 2 — 1 =1 (0.5 Gamwia).

7. Peakuusa HaUMHAETCA C oépammoﬁ AUCCOIHannHu .\'IypaBLHHOfI KHCJIOTHI:

ks
HCOOH =—= HCOO +H

k3

OGpa3yIOIIHiicS aHHOH OKHUCIAETCS GPOMOM:

k.
HCOO +Br, —» CO,+2Br +H'

CxopocTs 0Gpa3oBaHHA IPOTYKTOB:
w =k, -[HCOO™]-[Br,].

M3 >HepreTHUecKoil JHArpaMMbl CI€IyeT, YTO pPAaBHOBECHE IHCCOIHAIIMH MYpaBbHHOI
KHCTIOTE! GBICTPO YCTAaHABIHBAETCA (HH3KHH Saphep 114 oOpaTHOH peakuuH), HO (opMHuaTt
pacxoayercs MeEITIEHHO BO BTOpOH cTaauu (BEICOKHII BTOpofl Gapeep). MO3TOMY
KOHIEHTpannr HoHOB HCOO™ MOKHO ONPeIeTnTh H3 YCI0OBHA KBA3HPABHOBECHI:
k, -[HCOOH] =k, -[HCOO™]-[H"].
k- [HCOOH]
k.- [H]

-2

[HCOO ] =

[ToacTapiags 310 BLIPAAKCHHC B KHHCTHYCCKOC YPABHCHHC. HAXOTHM:

Kok, -[Br,]-[HCOOH]

ky-[HT]

3T0 ypaBHEHHE COBMAJIAET ¢ 3KCIIEPHMEHTATBHBIM pe3yIbTaToM (3 Gamia).



ksk,

g k= . (1 6amm).
9. Ink =Ink, +Ink, —Ink_,.
E=pgr?dk _ ppofdlnk, dlnk, dlnks)\_ o p _E (1 6am)
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Ulesanne 7.
a)
d|NO
N0, v,0,]10.)
d|N,O
O] N0~ [8.0,]-26 [N.,0,][0,]-0
2
[Nz 2] = “ [NO]
k., +2k,[0,]
d[NO, ] _ 2kik, [02][NO]2
dt k_] +2k2 [02]
b)
k ,>>k,
5 2
d[Noz] — 2kik, [02][NO] & 2kky [02][NO] = Ko [02][NO]2
dt k. +2k, [02] ky
kubs = 2k]k2
k.,

¢) k,,, =7-10°(dm’)*mol *s™

Ulesanne 8.
@ ey [Br][H, ]+ k, [H][Br, ]k, [H][HBr]

d [Br]

= 2k [Br, ][M] -k, [Br][H, ]+ &, [H][Br, ] - 2k, [Br] [M]+k, [H][HBr] =0

AR e, ) [ ] - 1] 18] =



2k, [Br, ][M] -2k, [Br] [M]=0
[Br] _ k, [Brz]

o (Bl Jk[Be] k(1]
ks [Brz]"' ks HBT] k, k, [Br2]+ ks [HBr]

d[HBr] k[Br,] |k[Br,] kk,[H,][Br] k [Br,| kks[H,][HBr]
‘kz[Hz]\/ +\/ b, K[Bo]k[HB \ & K[Bo]+hk [HBr]

k, k,[Br, ]+ ks [HBr] &, [Br, ]+, [HBr]

i [H] k [Brz](H k, [Br, ] k; [HBr] ]:
(

k, [Brz] ks [Br2 ] + ks [HBr] +[Br2]k3 —k; [HBr]] _ 2k3k2\/g[H2][Brz ]E

=[]\ =0 .[Br |+ k.[HBr]

o*, \/l’? [#,][ Br, ]

) [Br ]+ 18]

3

kB, |+ k;[HBr]




