CKOpPOCTb XMMUYECKMNX PEAKLINN.




XumMu4deckas peaKuus

\, / ® OTO aKTMBHOE CTOJIKHOBEeHune
MOJ1EKY, NMPUN KOTOPOM
NPONCXOANT pa3pbiB «CTapbIX»

cBs3en U obpasoBaHne «KHOBbIX»
CBSA3en

CKopocTh XMMHUGCKOH NGAKLIMM - 510

YUMCJI0 3J/IEMEHTAPHbIX aKTOB
B eAMHMLlY BpeMeHM B eauHML e obbéema



E [py NpoTeKaHNU XMMUYECKUX peaKLnii

® ® NPONCXOAUT U3MEHEHMNE KOHLEHTpaLUnin
BELWECTB, YYACTBYHOLIMX B peakunn:
® eKOHLEHTPALUNA pearnpyowmx BewecTB
® YMeHbLLaeTcs;
® ® o eKOHLEHTPALNA NPOAYKTOB YBENNUNBAETCS
@ ®

CKOpPOCTb rOMOreHHOMU

XNMUYECKOUN peaKLium -
N3MEHEHUWE KOHLUEHTPALIUU
peareHTa wJin ripoAyKra B
eANHNLY BPEMEHMU.

KOHUEeHTpayuM1Aa




dopmyrnbl Osisi pacyema cKopocmu peakunmn

V - Ona roMOreHHom peakuuvm V - ANA retTeporeHHOM peakuum

Pearvpyrouime BeLjecrsa Pearvpyrouime Beljecrsa

HaXoAATCA B O4AHOM arperaTHOM HaXOASATCH B pa3HbIX

COCTOSIHUM unm dase. arperaTtHbIX COCTOSSHUAIX WM
pa3Hbix pa3ax.

V= AC/At V= AC/At S

AC = C2 - C1 ( MOnisipHble S - nnowaab CONpPUKOCHOBEHUA

KOHLUEHTpaLUMn pearnpyrowmx nam  pearmpyrowmx BewecTs

06pa3yoLmnxcs BeLecTB) EavHMUA n3MepeHuss CKOpocTu

t = t2 - t1 (MOMeHT BpeMeHun) peakuuun - Mmosib/ M2:C

EAvHMUA n3MepeHnss CKOpoOCTu

peakunn - Mosib/ n-c 1o ripuBeAEHHbLIM POPMYyJIaM MOXKHO

paccynTaTtb JiMllb HEKOTOPYH CPEAHIO0
CKOPOCTb AaHHOU peakumun B
Bbl6paHHOM nHTEpPBAasie BpeMeHU (BeAb
47151 60/1bLLINHCTBA peaKLMN CKOPOCTb
YMEHbLIAETCS 10 MEPE UX MPOTEKAHMS)



3aaava:

XnMmn4yeckasa peakuunda npoTeKaeT B pacTBoOpe,
COrnacHO ypaBHEHUIO:

A+B=C

IcxoaHasa KOHUEeHTpauunda: Belwectsa A —
0,80 monb/n. Yepes 20 MUHYT KOHLUEHTpaLUuns
BewecTtBa A cHu3aunacob ao 0, 74 monb/n.

Onpepenute cpeaHoO CKOPOCTb peakuunun 3a
3TOT NPOMEXYTOK BpeMeHn?



PelweHue:

® /laHo: C(A) = 0,80 monb/n; C(A1) = 0,74 monv/n;
At = 20 MUHYT.

® Hantm: VroMmor.=">

® PeleHune:

1. OnpeneneHne cpegHen CKOpPOCTU peakuuun B
pacTBope npomunssoanTtca no dopmyne: V= AC/At

[loacTtaBnM 3Ha4YeHUs B GOpMyny:
V=0,8-0,74/ 20 = 0,003 monb / n-MUH.

OtBeT: 0,003 Monb / n-MuUH.



Dakmopsbl, srnudrouue Ha
CKopocmb peakuuu

e [Ipypoaa pearmpyrowmx BeLeCcTB

e [lnowanb NOBEPXHOCTU TBEPAOIO
BellecTBa

e KOHLIEHTpauuna pearmpyrowmx
BELLlecTB

e TeMmnepartypa
o KaTanmsarTtop




1. Mpupoaa pearupyrownx BeLlecTB

[Moa Npupoaon pearnpyrowmx BELLECTB MOHNUMAOT UX COCTaB,
CTpPOEHME, B3aMMHOE B/IMSIHNE aTOMOB B BeLLECTBax.

anIMepOM B3aUMHOIO BJINAHNA aTOMOB B BELLECTBAX MOTYyT
CNYXNTb CeEPHaaA U CEPHUCTAA KUCITIOThI.

Br
OH OH
©+ Br, 7L’; ©/ 3Br, —> l+ 3HB1
Br Br

(beHOT U PTaHOI:
C,H;OH +NaOH#

OH ONa
+ NaOH —» ©/ + H,0




2. [lnowaab NnoBepxXHOCTU TBepAoro
BellecTBa

Ecnn B peakuumn Kpome Xuakoctn (Unm rasa) y4acTBYHOT TBEpAbIE
BELlecTBa, N0LWaAb UX MOBEPXHOCTU B/IMAAET Ha CKOPOCTb peakuuun. Hem
6onblue NOBEPXHOCTb TBEPAbIX Tes, TeEM 60/blUE N MOBEPXHOCTb
COMPUKOCHOBEHUS pearnpyoLlmnx BELECTB, N Bbille CKOPOCTb PeaKLUM.




3. KOHUeHTpauusa pearmpyroLlmnx BeLlecTB

UeM 6onblle KOHUEHTpaunsa pearmpyowmx sewecTts, Tem bonblue

CKOPOCTb XMMUYECKON peaKkunn.

3akoH geuncrByouwmnx macc (H.N.bekeToB)

CKOpOCTb XMMNYECKOW peakumm npssMo nponopumoHasnbHa

Npou3BeAEHNI0 KOHLUEHTPaUUW pearupyoLwmx BeLwecTs
2A+3B=2Cv=k:CA2:-CB3,

kK — KOHCTa@HTa CKOPOCTU.

i ey,




4. BnnaHme temnepartypbl
[lpaBunsiio BaHT-loga:

[pu noBbilLEHNN  TEMMEPATypbl Ha Kaxabie 10
rpazlycoB CKOPOCTb PeaKLMi yBEINYNBAETCSA B 2-4
pasa

Matematndyeckas ¢opmyna: V [V = yAt/10

rae Y  —CKOpOCTb peakuyuu ripy temnepartype tz,
V = cKkopocTb peakuuu ripu Temrepartype ti,
Y - 1eMmrnepartypHbin KO3pDUUNEHT

Yncrno, nokaswkiBarolee, BO CKOJ/IbKO pa3
YBEJIMYNBAETCSI CKOPOCTb PEAKLIMU MTPU MOBbILLIEHUMN
Temnepartypbl Ha 10° C, Ha3bIBarOT TeEMepaTypHbIM
KO3(h@ULNEHTOM.



5. KatanusaTtop

® KaTtanusaTtopaMu Ha3blBAlOTCS BELLECTBA, KOTOPblE BAUSAIOT

Ha CKOpPOCTb peakLmn, HO COXPaHSOT CBOM XMMNYECKNA
COCTaB.

® |I3MeHeHMne CKOpOCTM peakuumn noa AencCTBUEM
KaTa/n3aTopa Ha3blBaAETCA KaTasIu30M.

® KaTanusaTopbl CHUXKAOT SHEPTUIO Ak

K BO3pacTaHUio aKTUBHbIX MONIEKY,
yBEeNNUYMBaETGH




. 3aKOH OEeNCTBYHOLLUX MacCC
| H.N. bekeToB

CKOpPOCTb XMMNYECKOW peaKkunmn nponopumoHasbHa
Npon3BeAeHNI0 KOHLUEHTpaunun pearmpyrowmnx BewecTs,
B3ATbIX B CTEMEHAX PAaBHbIX NX CTEXUOMETPUYECKUM
KoadpduumeHTam B ypaBHEHUN peaKL M.

Ana peakunn: A+B=C V1= kiCA:CB,
Ana peakuun: A+4B=D V2= k.CA:-CBA4.

B atux dpopmynax: CA n CB - koHUueHTpauumn Bewects Au B
(monb/n), ki n ke — KO3 PMUMEHTbI NPONOPLMOHANBHOCTH,
Ha3blBa€Mble KOHCTaHTaMM CKOPOCTEHN peaKLmM.

TN POPMYIbl TAKXKE HA3bIBAOT KUHETUYECKMMHU
ypaBHEHUNSIMM.



Teopusa akmusauyuu

BbiBOAbI :

1. NMoBblWEeHME TEMMNEepaATYpPbl YCUIMBAET CKOPOCTb
ABVDKEHMA MOJIEKYS], YBE/IMYMBASA TEM CaMbIM YMCIIO
CTO/TIKHOBEHUIN MEXAY HUMMN.

2. Peakuusa npotekaeT TO/IbKO TOraa Koraa
CTa/IKMBaKOLWMECHA MONEKY/1bl UMEKOT N36bITOK
3Hepruun ( N0 CPaBHEHUIO C BETMYMHOMN SHEPIUM BCEX
MOJIEKY/1 MNPV AAaHHOW TeMnepaTtype) Takme MoneKysbl
Ha3bIBAOTCH aKTUBHbIMMU.

3. OanH n3 cnocoboB akTMBaUMKM MONeEKyn -
NoBbIWLEHWE TeMnepaTypsbl, 61arogapsa yemy pesko
yBennumnBaeTCcsa CKOPOCTb peaKuuu.

® DHeprusi, KOToOpyro HaAo CcoobLNTHL MOJIEKY/IaM,

4yTOOb! MPEBPATUTL MX B AKTUBHbIE, Ha3blBAETCS
aHeprnen aktuBaunmn( Ea).



IHepaud akmusayuu

Peakumna, KoTopasd NnpoucxoguT B 3aMKHYTOM COCyade Mexay HEeKMMU
ra3oobpasHbiMn BellecTtBaMn A 1 b No ypaBHEHWUIO:
A+b=B

Aa)

st Toro, 4Tobbl Mosiekysibl A u b
ripopearnpoBasin Mexay cobov, oHU
AOJIKHbI CHayasia CTO/IKHyTbCA. [lpnyem

CTOJIKHOBEHMNE AOJIKHO ObITb JOCTATOYHO ECnv e SHeprus
SHEPIrn4dyHbIM. 3Heprm?, 3alfiaCeHHas B CTOJIKHOBEHUSA
Mmosiekysnax A u b, gosmkHa 6biTb 60J/1bLUE [OCTaTOYHa,
KaKoun-T1o oripegesieHHon BEJIMHUHBI - 06pa3yeTcg
MHa4e OHU rMpoCTO OTTAJ/IKUBAKTCA APYr npoayKT B

OT Apyra, He BCTyrnas B peakumto



[TpuMepbl XUMUYECKNX peaKLnn

HeobpaTtumble X.p.

Na2S04 +BaCl2 0 BaS0O4 |+ 2NaCl
Zn(OH)2 +2HCI 0 ZnCl2 + H20

Mg +H2504 0 MgS04 + H21

ObpaTuMble X.p.
H2 + [2 « 2HI
CaCO3 « Ca0O + CO2
N2 + 3H2 < 2NH3




XNMUYECKOE paBHOBECUE
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rw '}HF' ObpaTtmmasi XMMUYECKas peakLms
S o H2 + I2 <> 2HI

® []0 3aKOHY ENCTBYIOLUNX MACC

o Vrip.=k: [H2]-[12] Vobp.=k: [HI]?

o Korpga [H2]:-[12] = [HI]?2 wnau Vip.= Vobp.
HacTtynaet xumMmu4eckoe paBHoOBecCHue

e CocTosiHne obpatuMoro ripoyecca, rnpu
KOTOPOM CKOPOCTHU rpsiMon 1 obpaTHoOU
peakumn paBHbI, Ha3bIBatOT XUMUYECKUM
paBHOBECHEM.,



H3mMeHeHHe KOHIIEHTpallHii BellleCTB H CKOpocTei HeoOpaTumoii
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® [lepexoq CUCTEMBbI U3 OHOIO COCTOSIHUSA

paBHOBECUS B APYro€ Ha3bIBAETCS
CMELEHNEM XUMMYECKOIo paBHOBECUS.

® [MpaBWI0O CMELLEHNS XMMNYECKOIro paBHOBECUS

(npuHumn Jle-lWaTtenbe 1884 ron)

Ecnv Ha cuctemy Haxogsulyrocss B paBHOBECUE MPON3BECTU
BHellHee BO3,H€I;ICTBM8, TO paBHOBecne CMeCTuTcsa B 1y

o — . nom o~

- T E T E eI CMICTBNE 0C/1abeBaer.
LT '} ®aKTopbl, BANAOLYNE HA CMEL|EHNE
paBHOBECHS !
1. KoHyeHTpauyms — C
2. Temnepartypa — t
3. fasnenne - p ( 415 ra3os)




e 1. KoHUeHmpauus
N,+3H, =— 2NH

. 3

C

PB paBHOBeCUe CMeCTUTCA BrnpaBo

C

n.p paBHOBeCune CMeCTUTCA BJ1€BO

Flpu yeenu4yeHuu KOHUeHmMpayuu pea2upyrou,ux eewecms, pasHosecue
cMelwjaemcsi 8 CmopoHy npooyKkmoe peakyuu, npeobrsiadaem npsimas
peakyusi.

lpu yeenu4yeHuu KOHUeHmMpauyuu rnpoodykmoe peakyuu, pagHosecue
cMeuw,aemcsi 8 CmOPOHY pea2upyrouwux eeuwjecme peakyuu,
npeobnadaem obpamHasi peakyusi.



e 2. Temnnepamypa
® 3HOoTepmuyeckas peakuma (- Q)

® 3Kk30TEepMuYeckada peakums ( + Q)

Tt"c=+Q lt°c=-Q
e
N, +3H, ©  2NH,+Q
-Q
t’¢ pasHoBecue cmecTuTCH BIEBO
t’%c paBHoBecue cmecTuTCH BMpaBo

® [puyeenuyeHuu memnepamypbi pasHosecue cMeujaemcs 6

CmMopoHy 3HOomepmu4eckol peakyuu. lMpu yMeHbweHUU
memnepamyvpbl — 8 CMOPOHY 3K30mepMuUuYeCcKoU peaKuuu.



e 3. [lassieHue

¢* NlaBneHune NpuMeHSIeTCA TONMbLKO ANnA rasos!

tp-jv | P -tv

1V 3V
N2(r) +3 H2(r) -_— 2NI'|3(r)
4V 2V
* P - paBHOBecue cmecTuTcs BMpaBo

+ P paBHOBeCUne CMeCTUTCAH BJ1€BO



* [lpu yeesnu4eHus aesieHUsi pagHogecue cMeuw,aemcsi 8 CMOPOHY
mou peakyuu, npu komopou obbem obpazosasuwuxcs
2a3006pa3Hbix rpodyKmMoe yMeHblWaemcs.

[lpu yMeHbwWeHuUuU OasJieHUs1 pagHOB8ecue cMeuw,aemcsi 8 CmMoOPOHYy
mou peakyuu, npu komopou obbem obpazosaswuxcsi
2a3006pa3Hbix nNpodyKmoe yeesiu4yusaemcs.

*Ecsiu 06bemMbI 2a3006pa3HbIX MPOJYyKMoe oOUHaKo8bl KakK e
npsiMou, mak u.e obpamHou peakyuu - U3sMeHeHue daeJsieHUsl He
OKa3bleaem cMeWweHUs1 pasHO8eCuUsl.




Ob6obLyeHne m BbiBOAbI:

XMmnyeckme peakuum nNpoTeKkatoT C pa3NIMYHbIMU CKOPOCTSAMMN.

CKOpPOCTb XMMUYECKOWM peaKkLnn 3TO MUSMEHEHNE KOHLLEHTpaL U
OHOIO U3 pearnpyoLlmnx BELLECTB 3a €ANHULYY BPEMEHM.

Y106bI HAYaNaCb XMMUYECKASA peaKkLus HY>XXHO aKTUBMPOBATb

MOJIEKY/Ibl. DHEPIruUs, KOTOPYIO HaAo CoobWNTb MOoNeKynaM, Ans ux
aKTUBM3aLMWM, HA3bIBAETCHA SHEPrUen akTuBaLmn.

CKOpPOCTb XMMUYECKOW peaKkLunn 3aBUCUT OT TEMNEPATYPbI,

KOHLIEHTPaLnmn, NoBEPXHOCTU COMPUKOCHOBEHUS pearupyoLmnx
BELLECTB, NpUPOAbl pearnpytowmx BELECTB, KaTaam3aTopa.

B O6paTl/IMbIX XUMNYeCKnx peakumndax Hactynaet AHaMn4yeCckKoe

XUMNYecKoe paBHOBeCUe, Koraa CKoOpocTu npssMon n obpaTtHoOMn
peakunmn pasBHbI.

daKTopbl BANAOLINE HA CMELLEHME XMMNYECKOr0o paBHOBECUSA —
NaB/eHne, TeMnepaTtypa, KOHLEHTpaLUus.

CMelweHne XMMNM4Yeckoro paBHoOBeCUsa NpoOnNCXoaANT COrnacHo



