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BapunaHTbl CTONKHOBEHUW MOJIEKYIT

BrniaronpuaTtHasa (a) n HebnaronpusTHole (O, B)
OpUEHTaLMN MOSIEKYI MPU CTONIKHOBEHNU



OTanbl XMMUYECKOW peakuum
A, (2)+ B, (2)=2A4AB(2)

A B A:B A—B
[+ = i P = 4+
A B AmBy o A=,
HayaJlbHOe  TEpexojHoe  KOHeyHoe
(Mcxommble  (akTMBMpo-  (MPOAYKTHI
peareHTbl)  BaHHbIA peaKLuy )
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JHepreTnyeckasa cxema xoga peakymm

IHeprua 'mbbca

A,(2)+ B, (2)=2A4B(2)

Asz...B2
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AGF -OHeprus
akTnBauuu (Ea)

GKOH

MyTb peakuuu
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SHoépreTquCKaﬂ anarpamma
9K30TEPMUNYRCKON N HOOTEPMUYECKOU peaKkLnn

AKTMBMPOBAHHbLIN KOMMIIEKC
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Koopounara peaxqun
= JKz OTEPpMHYE CKaA
== JHOOTEPMHYECKaa



3aBUCUMOCTb CKOPOCTU peaKkLnm
OT NpUpoabl BeLlecTBa
« CH2(ONO2)- CH2(ONQO2) =2C0O2 + 2H20 + N2

ﬂ,I/IHMTpOSTI/IJ'IeHFJ'II/IKOJ'Ib

Ea < 40 k[]>x/monb, peakyus ripomekaem
M2HOBEHHO 8 p-pax U Mpu 83pbieax.

e K20 -Al203 - 6SiO2 + CO2 + 2H20 =

[ToneBom wnart

= K2CO3 + 4Si0O2 + Al203 - 2Si02 - 2H20

KAaOJTUMHWNT
Ea > 120 k[>x/monb, peakuusa annuTcs CTONMeETUS.

e H2S04 + Na2S203 = Na2S04 + S + SO2 + H20

Ea =40 -/- 120 k[Dx/monb, p-LUnsa NpOTEKAET C
N3MEPUMON CKOPOCTbLIO.



MonekynapHOCTb peakunm
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Puc. 5. MoHO-, 6H- H TPHMOJIEKYJISIiDHEIE
peakIilHH




KnHetnyeckne ypaBHeHUS

peakuymnmn pasnnyHbIX TUNOB

Wonitiok Huddepeniu- Piverpinbice Pa3mepHOCTD Bpems
abHOE KOHCTAHThl | MOJTYNPEBpPAILCHHS
pEaKLH ypaBHEHHE
ypaBHEHHE CKOPOCTH tn
dC B
Hynesoii| —-—=k C,-C=kt s il
dt n-c 2k
dC C In2
Mepsbiit | —— =k,C In— = kt ¢ T
dt € k
dC 1 ]
Bropoii Eubdf Ty ¥ ————=kyt : =
d C Gy MOJIB - C Cokz
dC 1 2 3
Tperun ——=k3C3 —i= =l : : 2
dt C: G MOJb - C 2k,Cy
dc L il & 2" -1
h T e kncn n—l| B n-I1 = (n - l)k"t ( : ) l n-|
dt C Co MOJIb c | k,(n-1)C




PacnpegeneHune 4acTtuy, no aHeprusam
ona temnepatyp T1u T2
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N/No — gonsa yacTtuu ¢ gaHHou aHeprnen E



OHepreTnyeckas gnarpamMmma HekaTanuTUn4ecKon
M TOMOTreHHOW KaTannTU4ecKon peakumm

A+B—-A..B—>AB
(AG<0)B
MPUCYTCTBUM
KaTanusartopa :

A+K—-4 K—AK

& -sHeprunsa aktTuBauum
@ obpaszoBaHusa 1-ro
aKTUBMPOBAHHOIO
KoMMrekca

AK+B—=AK B=AB+K

.
& -oHeprua aktMsauumm
@ obpasoBaHusa 2-ro
aKTUBUPOBAHHOTIO

KOMMneKca

Kooppuuara peaxiyuu



ameHeHne Ea HeEKOTOPbIX peaKLun
B MPUCYTCTBUU KaTanns3aTtopos, KLx/Morb

SAHeprus Oxeprus
YpaBHenue peaxuun amm;e:)tgn;)ea}r&mren- Karanusarop amuaaug;rm;sunp 2

6e3 Karanusaropa KaTaJau3aTopa
N,O - Ny + 1/,0, 244 0 N 121,0
Pt 136,0
NH, - 1/, N, + 3/,H, 296, 0 W 1630
Os 197,0

Mo 134—175,0

CaHy 4+ Hy = CaHy 182,0 Cu 99,0—50,2
' Pt; Ni; Pd 41,8




CKOpOCTb NpsAMON N 0bpaTHOW peakLnn




I3aMeHeHne CKoOpoCTeEN NPAMON N obpaTHOMU
peakummn npu npmnonmxeHnn K paBHOBECULO

2)




QHepreTnyeckme adpdPeKTbl Pas3oBbIX U

NoNMMMOPMHbLIX NpeBpaLleHNN

H,0(k) nnasnense — H,0(x)

H,0() cy6anmatms — H,0(r)
H,O(x) napoo6pasosanue — Hy0(r)
H,0(x) napooGpasosarne — Hy0(r)
3 (amopdHag) — Sb (kpucranmmyeckas)
on (cepoe) — Sn (6enoe)
C (rpadur) — C (anmas)

5 (MOHOKHHHS) — § (pomOieckas) 298

[Ipenpatehne

Temneparypa K

213
298
3N
298
298
298
298




dazoBada anarpamma Boabl

O[] — KpmBas KUNeHUs

2 4 R OB — kpuBas nnaBneHus
/ OA — kpuBas cybnnumaumm
2220| =t MHIKOCTh g
MMa Taepuoe Toyka O — TponHasi Touka Boabl
— paBHOBeCHKe
OO4HOBPEMEHHO Mexay
?ILO --------- Tpemsa dpazamm

Touyka K — Kputnyeckas: Bbllle
9TOWN TemnepaTypbl HEMNb34
NONYy4YnUTb XUOKYH BOAY HU
Npwv Kakom OaBrieHumn

0 273,15 K 647 K T



PaBHOBeCHble CUCTEMBbI

PaBHOBECHas cucrema YHucio
da3 @ | He3aBUCH- | BHEUIHHUX |CTEIIEHEHU
MBIX KOMITIO- | (hakTOpOB | cCBOOOIbI

HeHTOB K n &
I'eTeporeHHas pearupyroiuas
O O o T2 20O, 2(r,r) | 3—-1=2 2(p, T) 2
CaCO; 4, &=2Ca0,, + CO, 32E )| 3—1=2 2(p,. T) 1
2P, + 3005, =2 Fe 0, ., -+3C0,, 3@t, )| 4—-1=3 1(T") 1
NH Cl.; &= NHy oy + HCl, 2(r, ) | 3-2=1 2(p, T) 1
(NH,),CO, ., & 2NH, ,, +CO, ., +H,0,, |21 | 4-3=1 2(p, T) 1
I'oMoOreHHasl pearupyroiias
2H1,, &2 H, , + 1, 1(r) 3—2=1 1L 1
B s 1 20T 1(r) 3i=5l=2 1(T) 2
Doy +3H; o5 &2 2NH,; 5 1(r) 3ml=2 2. T) 3
ONH, ., =N, 4 +3H, 1(r) 3-2=1 2(p, T) -
DI, o + Os 5y ©22H 0, 1(r) 3—-1=2 2, 1) 3
I'eTeporenHasi Hepearupyrouias
NaCl,, & NaCl,,, 2(r,x) | 1-0=1 1(T) Y
PCl; (,, &2 PCly, 20k, T)| 1—-0=1 2(p. T) 1
CsNO; ,,—KCl,,—CuSO, ,,—PbS,,, 4(41) 4-0=4 1(T") 1
Na,SO, ., —Na,SO, - H,0,,—Na,SO, - 5H,0.| 3371) 3-0=3 1(T) 1
(NH,),CO; (,, NH; ,, ~CO, , —H,0,, 4(41) 42 0=4 1(7T) 1
I'omorennas HEpeEcarvupyroliiasi
H, 3 =02 »n —H2O¢, 1(r) == 26p. 1.) 4




