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AcavHoB PaBuJsib KOHCTaHTUHOBUY
13-ypok: Xumus 1 kypc

CKOpPOCTb XMMHYECKUX
peaKIHH.



XUMHUYECKAA PEAKLIHA

E = JTO aKTUBHOE CTOJIKHOBEHUEe

MOJIEKYJI, IPYU KOTOPOM MMPOUCXOAUT
Pa3pbIB «CTAPhIX»

@ TIIAME

CBsI3eM 1 00pa30BaHUE «HOBBIX»
CBA3eH

CKopocTh XMMHUGCKOM! DEARLUMM - 510

YUCJI0 dJ/IeMEeHTapPHbIX aKTOB
B eANHMLY BpEeMEeHMU B eaAnHunue ob6bémMa @



— [pyY NpOTEKAHUU XUMUYECKUX é TIIAME

® peakunin NponcxoanT NU3MeHeHne
® KOHLUEHTpauUumn BELLECTB,
e 2 e YYaCTBYHOLWKMX B peakuun:
® ®' *KOHUEeHTpauungypearmpyrowmx
BeLlecTB YMeHI uaeTcs;
eKOHUEHTpauwr, "poaYKTOB
yBeOn4YnBaeTCs
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DOPMY/IbI /T PACYETA CKOPOCTH PEAKIINH

V= AC/At

AC = C2 - C1 ( mosisipHBIE
KOHILEHTPAIUM pearupyrouux Uiu
06pasyLUXCS BENIECTB)

t = t2 — t1 (MOMeHT BpeMeHH)
EqvHuIa U3MepeHus CKOPOCTH
peakiyu - MoJib/ JI-C

V=AC/At -S

S — mJIo1aib CONPUKOCHOBEHUS
pearupyoIiux BelecTB
EnuHuIIa U3MepeHUsI CKOPOCTH
peakIyu - MoJib/ M2-C

no NpuB8edEéHHbLIM POPMYAAM MOHCHO
pacciumamao AUWb HEKOMOPYH CPEOHION
ckopocmb 0aHHOU peaKyuu 8 8blI6PAHHOM
uHmepsase epemeHu (8edb 015 601bWUHCMBA
peakyuil Ckopocmbs yMeHbWaemcs no mepe ux
npomeKkaHusi)

®



a, TIIAME
3aaavya: ’

= XMMHYecKas peaKIysi IPOTEKaeT B pacTBOPE,
COIJIACHO YpaBHEHHUIO:

- A+B=C

= AcxonHada KoHeHTpauuda: Belectsa A - 0,80
MoJib/J1. Yepe3 20 MUHYT KOHIEHTpaLUs
BellecTBa A cHu3usach A0 0, 74 MmoJib /1.

= OnpeiesinTe CPpeJHIOI CKOPOCTb PEeaKIUU 3a 3TOT
IIPOMEXYTOK BpeEMEHU?



PEHIEHMUE:

= Jlano: C(A) = 0,80 mosib/a1; C(A1) = 0,74 moab/n; At = 20
MUHYT.

= Haytu: Vromor.=?
= Peiniedue:

1. Onpeennenue cpeHEU CKOPOCTHU peaKIMM B pacTBOpe
npousBoauTca no popmyJsie: V= AC/At

[logcTaBUM 3Ha4eHUs B pOpMYy.Jy:
vV=0,8-0,74 /20=0,003 Mmosib / 1-MUH.

OtBeT: 0,003 MoJsb / I'MHH.

a. TIIAME



DAKTOPEI B/IUAIOIHE HA CKOPOCTD
’ TIIAME
PEAKLJUH %

= [[pyupofa pearupyroiiux BelecTB

= [[;omaib MOBEPXHOCTU TBEPAOTO BelleCTBa
= KoHLeHTpauusa pearupyrouyx BelecTB

= TemnepaTtypa

= KaTtasimsaTtop




& TIIAME

HO,Z[ HpPIpO,Z[Oﬁ pearupyronmux BemeCTB NIOHNMAKT UX COCTAaB, CTPOEHHE,
B3aMMHO€ BJIMAHHWE ATOMOB B BEIIECTBAX.

[MpyMepoM B3aMMHOI0 BJIMAHUA aTOMOB B BellecTBax MOryT
CNYy>XnNTb CEpHAA U CEPHUCTAA KUC/1OThbI.

Br
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+ Bry 7L‘; +3Br, —> l+ 3B
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(heHOIT U HTAHON:

C,H.OH + NaOH?

OH ONa
+ NaQOH — ©/ + HyO Q



2. IIJ1IOIIAADb IIOBEPXHOCTH
TBEPAOI'O BELHLIECTBA

@ TIIAME

Ecnn B peakunun Kpome Xnakoctm (nnu rasa)
y4acTBYIOT TBepAble BewecTBa, niowagb nx
NOBEPXHOCTUN B/INSIET HA CKOPOCTb peakumun. Yem
6onblie NOBEPXHOCTb TBEPAbIX Ten, TeM 6onblie
N NOBEPXHOCTb CONPUKOCHOBEHUS pearmpyroLwmnx
BeL,eCTB, 1 Bbille CKOPOCTb peakuuu.
PacnnowmuM rpaHynibl UMHKA — naowagb nx
NOBEPXHOCTUN YBEINYUTCA.




3. KOHLIEHTPALIUSl PEATUPYIOLLIUX |
BEILIIECTB % TIIAME

UeM 60nblle KOHUEHTpaUKUsa pearmpylowmx BewecTs, Tem bonblie

CKOPOCTb XMMUYECKOWN peaKkLuunn.

3akoH aencreyrowmnx macc (H.N.beketoB)

CKOpOCTb XMMUYECKOM peaKkummn NpssmMo nponopunoHanbHa

NpoOU3BEAEHNI0 KOHLEHTPALMIN pearnpyoLwmx BewecTs
2A+3B=2Cv=k:CA2:CB 3,

k — KOHCTa@HTa CKOpPOCTMW.




4. BJIMAHUE TEMIIEPATYPhI
IIpasusao Banm-Togpga:

IIpu nosvlwieHuu memnepamypul Ha Kaxcdwle 10 epadycos
cKopocmb peakyutl ygeauvusaemcs 8 2-4 pasa

Mamemamuueckas gpopmyaa: V,/ V, = YAULO

2de \V, —-ckopocmb peakyuu npu memnepamype t2,
V, - ckopocmb peakyuu npu memnepamype t1,

Y - memnepamypHblil Koag@duyueHm

Yucso, nokasvigarujee, 80 CKO/IbKO pa3 ygeau4usaemcs
CKOpOCMb peakyuu npu nosbluleHUU memnepamypust Ha 10°
C, Haszvleaom memnepamypHbiM Ko3PduUyueHmoM.
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5. KATAJIU3ATOP

@ TIIAME

= KaTasim3aTopaMuy Ha3bIBAlOTCS BELECTBA, KOTOPbIe BJAUSIOT HAa
CKOPOCTb PEAKIMH, HO COXPAHAKT CBOM XUMUYECKUHU COCTAB.

= i3MeHeHUe CKOPOCTH peaKIMU MoJ| eCTBUEM KaTaJlu3aTopa
Ha3bIBaeTCs KaTaJIHU30M.

C KaTaJII/ISaTOpr CHHXKAKT SHEPTHUIO dKTHUBALIWH, 9YTO IPUBOAUT K
BO3PACTAHHUIO dKTUBHbBIX MOJIEKYJI, CKOPOCTb p€aKIIUHU YBEJIUIHUBAETCH.




3AKOH JIEUCTBYIOUUX MACC 4L TIIAME
H.W. BEKETOB %

CKOpOCTb XUMHUYECKOHN peAKIUX NPONOPIHUOHATbHA TPOU3BEAEHUIO
KOHILIEHTpAlU{ pearupyrouuX BeleCTB, B3IThIX B CTENEHAX PaBHbIX
UX CTEXUOMETPUYECKUM K03(pPHUIIMEHTAM B YypaBHEHUHN PEAKIUU.

s peakyuu: A+B=C V1=k.CA-CB,

s peakiyuu: A+4B=D V2=k,CA-CB*.

B atux ¢popmynax: CA u CB - KoHUeHTpaLyu BellecTB A 1 B (MoJsib/ ),
k, 1 k; - K03pPHUIIMEeHTHI NIPONOPIUOHATBHOCTH, Ha3bIBaeMble
KOHCMaHmamu cKopocmeil peakyuu.

T GOPMYJIbI TAKXKe Ha3bIBAIOT KUHEMuUYecKUMU yPa8HEeHUIMU.



TEOPHA AKTUBALIHH % TIIAME

BriBOobI:

1. [loBbllIEHWE TEMIIEPATYPhI YCUJIHUBAET CKOPOCTh
JBUKEHUSA MOJIEKYJI, yBeJIUYUBAA TEM CaMbIM YU CJIO
CTOJIKHOBEHUM MEXY HUMH.

2. Peakuius npoTeKaeT TOJIbKO TOT/Ja KOrja
CTaJIKUBAKILHECA MOJIEKYJIbl UMEIOT U30bITOK S3HEPTUH (
110 CPAaBHEHMUIO C BEJIMUMHOW 3HEPTUH BCEX MOJIEKYJ TIPU
JaHHOU TeMnepaType) Takue MOJIEKYJIbl Ha3bIBAKOTCS
aKTUBHBIMHU.

3. OﬂI/IH 13 CII0COOOB dKTHBallUK MOJIEKYJI - IIOBbILLIEHHUE
TeMIIepaTyphl, 611a1‘0,aapﬂ 9EeMY PE3KO0 YBEJIMYNBACTCA
CKOpPOCTb peaKIIhH.

= IHepa2usl, KOmopyr HA00 COOOW UMb MOAEKYAAM, HMOObl
npespamums Ux 8 AKMue8Hble, Ha3bl8Aemcs IHepauell
akmusayuu( Ea).



IJHEPI'MA AKTUBALIUHU

PEAKLWA, KOTOPAS ITPOUCXOANMT B BAMKHYTOM COCYAE MEXAY % TIIAME
HEKVK MU 'A3005PA3HLIMU BEILECTBAMU A 1 b ITO YPABHEHHIO:
A+BE=E

a I

A5 mozo, umobwvl mosekyavl A u b
npopeazuposgaJiu Medxcdy co60ll, OHU Q0NNHCHbI
CHa4a/aa cmokHymucsi. [Ipuvyem cmosikHO8eHue

00/13#HO 6bIMb 0CMAMOYHO IHEPSUYHBIM. Ec 5xe 3Heprus
IHepzus, 3anaceHHas 8 Moiekyaax A u b, doaxicHa CTOJIKHOBEHUS
6bIMmb 60/1bWeE KaKoli-mo onpedeseHHOU 0CTaTOYHa,
8€/IUMUHbI - UHAYe OHU NPOCIMO omma/iKuearmcsi 06pazyeTcsi
dpye om dpyaa, He ecmynasi 8 peaxkyuio nponykt B



» HeobpaTumbie X.p.

= Na2SO4 +BaCl2 - BaSO4 |+ 2NaCl
= Zn(OH)2 +2HC1 - ZnCl2 + H20
= Mg +H2504 - MgSO4 + H21

» O6bpaTuMbIe X.p.

«H2 + 12 & 2HI
= CaCO3 & CaO + CO2
= N2 + 3H2 <~ 2NH3
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_'MI/I‘{ECKOE PABHOBECHUE % THAME

1 | =06pamumas Xumu4eckas peakyus
pi 54 «H2 + [2 < 2HI

= [1o 3akoHy delicmayowux Macc
« Vnp.=k; [H2]-[I12] ~ Vo6p.=k: [HI]?

= Kozoa [H2]-[12] = [HI]? uau Vnp.= Vobp. Hacmynaem
Xumu4eckoe pasHo8ecue

XUMUYeCKUM pasHoeecuem.



H3menenne KOHIEHTpalHii BelllecTB M CKopocTeil HeoOpaTumoii
H o0parumoii peaxunii
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LYCEUY

LyYceut)

= [Iepexod cucmembl U3 00HO20 COCMOSHUS
pasHosecus 8 dpy2oe Ha3bI8AEMCcs CMEWEHUEM
XUMUYECKO20 PABHOBECHSI.
- HpaBI/IJIO CMeEEeHNA XUMHUI€CKOI'O paBHOBECHUA
(npunHnun Jle-lllaTenbe 1884 roxa)

Ecau Ha cucmemy Haxodsujyocs 8 pagHo8ecue Npou3secmu 8HEUIHee
go3detlicmsue, mo pagHogecue cMecmumcs 8 my CmopoHy, 20e 3mo
go3delicmaue ocaabesaem.

’1 dakmopbl, sausiroWUe Ha CMeujeHue

AN 9
Z # | pasHosecus:

1. Konyenmpayus - C
. 2. Temnepamypa - t

3. lasaeHue - p (045 2a3o08)
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«1. KoHyenmpayus

TIIAME
N2 + 3 H2 -— 2 NH3 %
Pearupylowme Bewecrea NpoayxTsl peakumn
‘ Cee  paBHOBecue cmecTuTCA BNpaso
‘ Che paBHOBeCUE CMECTUTCA BNEBO

Mpu yeenuvyeHuu KoHYeHMpayuu pea2upyroujux eeujecmae,
pasHogecue cMewaemcs € CmopoHy NPodyKmoe peaxKyuu,
npeobnadaem npaman peaKyus.

Mpu yeenuvyeHuu koHYyeHMpayuu Npodykmoe peakyuu,
pasHogecue cMeujaemcs € CmopoHy pPea2upyloujux eeujecme
peakyuu, npeobnadaem obpamHan peaxKyus.



»2. Temnepamypa
TIIAME
= SHOOTEPMUYECKasn peakums (- Q) %

= 3K30TEDMUYECKAS peakums ( + Q)

‘t°c=+Q t%c=-Q l
+Q
N, +3H, —2NH; +Q

t°¥ paBHOBECHE CMECTUTCA BNEBO
lt"c paBHOBECUE CMECTUTCA BNpPaBo

» Mpu yeenuvyeHuu memnepamypbl pasHoeecue cMeuwaemcs e
cmopoHy sHdomepmuyeckoll peakyuu. Mpu ymeHbWweHUU
meMnepamypbl — 8 CMOPOHY K30mepMuYeckoll peaxKyuu.



»3. [lasneHue

 [laBnexHne NPUMEHAETCA TONLKO ANA ra3os!

le-d | ooy

1V 3V 2V
Ny +3Hyy —— 2NH,(,

4V 2V
t P  paenoBecue cmectuTcn BNpaBo
| P paeroeecue cmectutesn BNEBO
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= [Ipu yeenu4yeHus1 0aesieHuUsi pagHoeecue cMewaemcsi 8 % TIIAME
CMoOpPOHYy Mol peakyuu, npu komopou o6bem obpa3osaswuxcs
2a3006pa3Hbix NPodyKmoe yMeHbWaemcs.

= [Ipu yMeHbWweHUU OaeJsieHUs1 pagHo8ecue cMmeuw,aemcsi 8
CMOPOHY Mol peaKyuu, npu komopoli o6LemM obpa3osasuwUXcs
2a3006pa3Hbix NPodyKkmoe yeesiudueaemcs.

= Ecniu 06bemMbl 2a3006pa3Hbix nMPodyKkmoe 0OUHaKo8bI Kak 8
npsimoli, mak u 8 obpamHol peakyuu - uU3sMeHeHuUe 0aeJiIeHUs1 He
OKa3bleaem cMeuweHuUsl pagHOB8eCUsl.




06o6ueHue u 8b1800bl:

XuMHYecKHue peaKluu NPOTEKAIT C Pa3JIMYHbIMU CKOPOCTAMU. CKOPOCTh
XUMUYECKOU peaKIMU 3TO U3MEHEHHUE KOHIIEHTPALMU OJHOTO U3
pearupymoIux BelecTB 3a eJMHULY BpeMEeHH.

YT0oO6bI HAYa/IACh XUMHUYECKas peaKnnuAd Hy>KHO aKTUBHUPOBATb MOJIEKYJIBI.
3HepFI/IH, KOTOpPYIO HaJg0 COO6I.L[I/ITI) MOJIEKYJIaM, 4JId UX dKTUBU3adllHH,
Ha3bIBA€TCA 3HepFHEﬁ dKTHUBAIlUH.

CKOpOCTb XUMUYECKOU p€aKI K1 3aBUCUT OT TEMIIEPATYPbI, KOHOEHTPALINH,
IIOBEPXHOCTHU COIIPUKOCHOBEHHA PEArupyrIiux BelieCTB, IPUPO/bI
pearupyrmmnx BeImecTB, KaTa/JIn3aTOopad.

B 06paTUMBbIX XUMHUYECKUX PEaKIUSIX HACTYIAeT JMUHAMUYeCKoe XUMUUEeCKOe
paBHOBECHE, KOT/la CKOPOCTH MPSIMOU U 06paTHOM peaKIMU PaBHBl.

cDE:IKTOIJI)I BJ/JIMAIOIIKME Ha CMellleHHUE XUMHUYE€CKOI'O PaBHOBECHUA — IaBJIEHHE,
TEMIIEPATYPa, KOHOEHTpPAaLUA.

CMelnieHre XMMUYECKOTO PaBHOBECHS MPOUCXOAUT COTVIACHO MpUHIKIa Jle-
[ITaTenne.
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