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eab padoThI:
1. O3HaKOMUTCSI C OCHOBHBIMHU MOHATUSAMU XUMUYECKON KHHETUKH.
2. V3y4uuTh METOIbI OMPEICTICHUS TOPSIKA PEAKIUH.
3. W3y4uuTh BUIIBI CIIOKHBIX PEAKITHIA.

OCHOBHBIE ITOHSATHUSI KHHETUKA XUMHWYECKHUX PEAKIIAIA

XuMHuueckasi KHHETHKA — ATO pasziesl GU3NYECKON XUMHUH, KOTOPBIM U3ydaeT
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIM BO BPEMEHU M UX MEXaHU3M.
XuMHudecKkas KHHETHKAa M3ydaeT 3aBUCHUMOCTh CKOPOCTH PEAKIMA OT Pa3IMYHBIX
¢dakTopoB. KuHeTHka XUMHUYECKHUX pEAKIMA — OTO OCHOBA XHMHUYECKOU
TEXHOJIOTHH.

CKOpOCTBIO XWMHUYECKOW pEeaKIWM Ha3bIBAIOT W3MECHEHHE KOJIMYeCTBa
OJTHOTO M3 PEearupyroIIrX BEMIECTB 3a SIUHUITY BPEMEHHU B eMHMIIEC o0heMa. Eciu
peakus MpOoTeKaeT MPHU MOCTOSHHOM 00beMe — H3MEHEHNE KOHIICHTPAIIUX OJTHOTO
U3 pearupyronmx BEIIeCTB 3a €AMHUILY BPEMEHH.

PaccMOoTpyM TOMOTEHHBIE pEaKiMy, UAYIIHME TMPH MOCTOSHHOM OOBeMe.
Pazmuuaror cpeanior (V) u ucTHHHYIO (W) CKOPOCTH, KOTOPBIE OIPENEISIOTCS

COOTBCTCTBCHHO BBIPAKCHUAMU

. AC dC

rac C- MOJIIpHaA KOHOCHTpalous pCarupyromcro BCIcCTBa, t— BpEM:I.

3Hak BbIpakeHHUs (1) 3aBHUCHT OT TOro, U3MEpPSIETCS CKOPOCTh MO yObUIH
KOHLIEHTpaMid OJHOIO0 M3 HCXOJIHBIX BEIIECTB WIM IO BO3PACTAHUIO
KOHLIEHTpaly OJHOTO M3 NPOAYKTOB peakiuu. B mepBoM ciydae CTaBUTCA 3HAK
«MHHYC», BO BTOPOM — «IUTFOCY». CKOPOCTh XUMUYECKON pEaKUU BCETAA SIBISIETCS
BEJINYNHOU ITOJIOKUTEIIBHOM.

['paduyeckoe n300pa’keHHE 3aBUCUMOCTH KOHIICHTpAIlMd PEareHTOB OT
BPEMEHH Ha3bIBAIOT KUHEemuueckol Kpueou (puc. 1).

&
C

T
-

t

Pucynok 1. Kunetnueckue KpuBbIE JJIsl HCXOHBIX BEIIECTB (A) U MPOAYKTOB
peakuuu (B).



HcTHHHYIO CKOPOCTh peakiu W MOXHO ONpPEAEIUTh rpapuuecku, MpoBeas
KACcaTeJIbHYI0 K KUHETHYECKON KpuBOM (puc. 2). ICTHHHAs CKOPOCTh pEaKUuu B
JAHHBII MOMEHT BPEMEHM paBHA MO AaOCOJIOTHOM BEJIMYHMHE TAaHIEHCY yIJa
HAKJIOHA KaCaTEIbHOMU:

T

t

Pucynok 2. I'paduueckoe onpeaeneHne ICTUHHOW CKOPOCTH PEAKIIUH.

V#L—EQ—:FE@
dt

M3MeHEeHNsT KOHLIEHTPAlM YYaCTHUKOB PEAKLIMHU MPONOPIUOHAIBHBI IPYT
JIPYTry, TIOCKOJIBKY KOJIMYECTBA B3aUMOACHCTBYIOIIMX HWCXOJHBIX BEIIECTB U

MIPOAYKTOB CBSI3aHBLI YPAaBHEHUEM XUMHUYECKOM peaKIuu. HaanMep, JUIA peakLun
aAv Bcad -

= Q= ~ R =B =
e T = (2)

HcxonHbIMU JaHHBIMU 711 KHHETUYECKOTO aHaIU3a CIyXaT KUHETHYECKUE
KpPUBbBIC, TMOJIYyYCHHbIE ONBITHBIM nyTeM. OHH OTpaXarT 3aBUCUMOCTH
KOHIICHTPALIMU UCXOJHBIX BEIIECTB WM MPOIAYKTOB PEAKIIMU OT BPEMEHHU.

OcHnoenoii nocmynam XUMUYECKOTU KUHemuKu BBIPAXKAET
KOJINYECTBEHHYIO 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT KOHLIEHTPALUHN:

CKOpOCMb ~ 20MO2EHHOU  XUMUYECKOU  peakyuu  Npu  NOCMOSIHHOU

memnepamype NPONOPUUOHAIbHA npouU38e0eHU0 KOHYyenmpayuu

peazupyrowux eeuecms, 8036e0eHHbIX 8 HEKOMOopbvle CIeneHU.

B mpocreiimmx ciydasx (0OBIMHO — JJIsi AJEMEHTApHBIX, OJHOCTAJIMHHBIX
peakinii) 3TH CTENEHN — COOTBETCTBYIOIIUE CTEXUOMETpUUECKHE KOIDPHUITUEHTHI.
B o0mem e ciaydae 3TO — 4YacTHBIE TOPSIKA PEAKINH, OIpeesisieMbie
AKCIIEPUMEHTAIIBHO.

B npumeHnenuun k peakuuu A BE2/7> < g 0OTBETCTBUY ¢ OCHOBHBIM

MOCTYJIATOM MOKHO 3aIllMCaTh:

WK G (3)




rac Ny 1 Ne — 31O wacmmnure nopﬂOKu peakuuu COOTBCTCTBCHHO 110 BCIICCTBY Au
B.

Cymma mokasareseit creneneir M=+ naspiBaeTcs 0dwum nopsoxom
peaxkyuu

Koaddunument mnpomopumonansHocTn K mis  kaxmodl peakuuw 1pH
IOCTOSIHHOW TeMIepaType SBISETCS BEIMYMHOM NOCTOSIHHOM. OH Ha3bIBaeTCs
KOHCTAHTOW CKOPOCTH pPEaKIH, YUCIEHHO paBeH CKOPOCTU IMPH KOHLIEHTPAIMIX
pearupyromuyx BeIIECTB, PaBHBIX eAMHUIE. Pa3MepHOCTh KOHCTaHTBI CKOPOCTH
pas3iryHa AJIsl PeaKIUid pa3IMYHbIX TOPSIKOB.

Jlis  XapakTepUCTUKH JJIIEMEHTAPHBIX PEAaKIUi HCIONb3YETCsl TOHSATHE
MOJIEKYJISIpPHOCTU. MoaeKyaaprocms — 53TO UUCIO YaCTUL, OJHOBPEMEHHO
B3aMMOJICHCTBYIOIIMX B OJEMEHTApHOM akrte. JlJig 3JIeMEHTapHbIX peakuui
MOJICKYJISIPHOCTh paBHA YHUCIY MOJEKYJ HMCXOJHBIX BEIIECTB, OIPEACIIEMOMY
CTEXMOMETPUYECKIM ypaBHEHHEM. Ecnu peakius MAET B HECKOJIBKO CTaIuM, TO
MOJICKYJISIPHOCTh TMPUITUCHIBAIOT KaX10i u3 HUX. CylecTByIOT MOHO-, Ou- u
TPUMOJIEKYJIIPHBIEC PEAKIIUH.

B otnuune ot MOJEKyJIApHOCTH MOPSAOK PEAKIMHN — MOHATHE (HOpPMATIbHOE,
IOTOMY, YTO MOPAJOK peakluu B OOJBIIMHCTBE CIIy4acB HE OTPAKaeT MEXaHU3Ma
peakuuu. Ilopsaok peakuuu s 3J€MEHTapHBIX PEAaKIUi MOXET ObITh paBHBIM
MOJIEKYJISIPHOCTH, 3TO BBINOJIHAETCS HE Bcerjaa. OObIYHO OCOOCHHO IJIs CIOKHBIX
peakuui, crexuoMerpuueckue Kod(p(UIUEHThl B YpPaBHEHUU PEAKLIHUU HUYETO
OOLIEro ¢ NOPAIKOM PEAKIIMH HE UMEIOT.

PeaKl_[I/II/I HYJIE€BOTO0 IMOopsAaAKa

JUis  peakuumil HyJIEBOTO TNOpSAJAKAa KHHETUYECKOE YpaBHEHHE HMEET
CJICTYIOIINM BUL:
W =Ky 4)
CKOpoCTh peakiiiy HyJIEBOTO MOPSAIKA MIOCTOSTHHA BO BPEMEHHU U HE 3aBUCUT
OT KOHIEHTpPAIMi pearupyroux BEIIECTB; 3TO XapaKTepHO JJII MHOTHUX
reTepOreHHbIX (MAYIIMX Ha MOBEPXHOCTH pasnena (a3) peakiuil B TOM cCiyyae,
KOTZla CKOpOCTh nu(p(y3un peareHTOB K TOBEPXHOCTH MEHBIIE CKOPOCTH WX
XUMHYECKOTO TPEBPAIICHHUS.

Peakuuu nepsoro mopsiika

Peakunun nepBoro mnopsinka A — B XapakTepu3ylTCsi KUHETHUYECKUM
ypaBHeHueM Buja (5):
w=kC, (5)

IToxcraBum B HEro BhIpakeHue (2):

W C o — d« 6
part (6)

[Tociie uHTErpUpPOBaHUS 3TOTO BBIPAKEHHUS MTOIYUHM:
Ir <—kKtg (7)



KoHcTaHTy uHTErpupoBaHMs g OIpENEIMM W3 HayalbHbIX YCIOBUIl: B
MOMeEHT BpeMeHH t = 0 koHueHtpauus C paBHa HadaibHOM KoHIEeHTpauuu C,.
Otcroaa cienyer, uto g = In C,. [Tonydaem:

e It (8)

Inc
In CD

Pucynoxk 3. 3aBucuMocCTh Jiorapudma KOHIICHTPALUUA OT BPEMEHU JIJIsl peaKiui
MIEPBOTO MOPSIKA.

Takum o0Opasom, orapudM KOHLIEHTPALMU IS PEAKIHH IIEPBOrO MOpPSaKa
JMHEHHO 3aBHCUT OT BpeMeHM (pHC. 3) U KOHCTaHTa CKOPOCTH YHCJICHHO paBHA
TAHI€HCY yTJIa HAKJIOHA MPSIMOU K OCH BPEMEHH.

k =—tgx (9)

W3 ypaBueHus (8) moiydaeM BBIp@KCHHE IS KOHCTaHTBI CKOPOCTH
OJTHOCTOPOHHEH peakiyy IEPBOro MOPSIKA:

1, G
t C

Ilepuoo nonynpespawenusn (t12) — sBIgeTCs e€mie OJHOM KHHETHUECKOMN
XapaKTEePUCTUKOMN peakiuu. [lepuon momynpeBpamieHus — 3T0 BpeMsi, 332 KOTOPOe
KOHIIGHTpAIUsl MCXOJHOTO BEIIECTBA YMEHBINIACTCA BIBOE IO CPaBHEHUIO C
ucxonHoi. J{is peakiuu neporo nopsiaka (yuutbiast, uto C = %4C,):

i 6;%‘ S=p (11)

In2
t —
k. (12)

Ilepuon mnosiympeBpallleHUs] peakuuyd MEpPBOro MOpsAKa HE 3aBHCUT OT
HayaJbHON KOHIICHTPAIIMU UCXOJIHOTO BEIIECTBA.

1

CnenoBarebHO



Peakuum BTOPOro nopsiaka

Jnsi  peakuuid BTOPOro TMOPSJAKA KUHETHYECKOE YpaBHEHUE
CJICIYIOLINMN BUL:

W= I‘(2CA2
WA

w=kGG,

Jlmg mpocreuero ciryyast
2 d ¢«
d .

ITocne pasaciacHus IICPCMCHHBIX U HHTCTPHUPOBAHUA IIOJIYydaCM:

1
= =kt+
C g

HNMCCT

(13)

(14)

(15)

(16)

HOCTOHHHYIO HHTCIPUPOBAHUA €, KaK U B IIPCABLAYIICM CJIy4dac, OIIPCACIINM

Y3 HayaJbHbIX yciaoBuil. llomyunm:

1 1
SIS

(17)

JUtst peakuuii BTOpOro mopsjika, MMEIOIMX KMHETHUYECKOE YpaBHEHUE BUAA
(13), xapakrepHa JUHEITHAs 3aBUCUMOCTh OOpPAaTHOM KOHUEHTPALMH OT BPEMEHH
(puc. 4) ¥ KOHCTaHTa CKOPOCTH paBHA TAHTEHCY YIJIa HAKJIOHA MPSAMOM K OCH

BpPCMCHHU:
k, =tgox
Y1 1°
C

(18)

(19)



PucyHnok 4. 3aBUCUMOCTh OOpaTHOW KOHLIEHTPAIIMU OT BPEMEHH JIJISl peaKIui
BTOPOTO MOPSIAKA.

Ecnu navanbpHbie koHUEHTpauuu pearupyrommx BemectB Coa U Cop
pa3IMuHbl, TO KOHCTAHTY CKOPOCTH PEaKIMH HaxXOASIT HWHTErPUPOBAHUEM
ypaBHeHus (20), B kotopoM Ca u Cp — KOHIIGHTpAIIMU PEarupyrolux BEIIeCTB B
MOMEHT BPEMEHHU t OT Hayaya peakiuu:

-
dt

B sTom ClIydac OJil KOHCTAHTBI CKOPOCTH IT0JIYYACTCA BBIPAKCHUC!

= B 2
. o=

[Topsanok XUMHUYECKON peakluuu ecTh (HOPMaJIbHO-KMHETUUYECKOE IMOHSITHE.
Qu3uyeckuil cmbicl  TOPSAAKA XUMHUYECKOM peakuumud i 3JIEMEHTapHbIX
(0mHOCTAAMIHBIX) peakUuil 3aKI0YAETCA B CIEAYIOUIEM: HOPAOOK PeaKyuu paeen
YUCIy 0OHOBPEMEHHO UIMEHAIOUWUXCA KOHUEHMPAUUIL.

B cnyuyae sneMeHTapHBIX peaklMil MOPSIOK PEaKUUU MOXKET ObITh paBEH
cymMMe KOX(h(UIIMEHTOB B CTEXMOMETPUYECKOM YPABHEHHH PEAKIUH; OJHAKO B
oOleM ciy4yae MOpsiAOK peaKiMu OIMpPEAeNAeTCs TOJNbKO M3 3KCHEPUMEHTATbHBIX
JAHHBIX U 3aBUCHUT OT YCJIOBUH MPOBEACHUS PEaKIIUH.

B kauecTBe mpHuMepa pacCMOTPUM 3JIEMEHTAPHYIO PEAKLIHUIO THIPOJIM3a
ATUIIOBOTO 3(hHpa YKCYCHOU KUCIIOTHI (dTUIAIETATA):

CH3COOC,Hs + H O — CH3COOH + C,HsOH

Ecau nmpoBoauTh 3Ty peakuuio Npu OMM3KUX KOHIEHTPALUIX dTUALeTaTa U
BOJIbI, TO OOLIMI NMOPSAIOK PEAKIIMH PABEH IBYM U KHHETUYECKOE YPaBHEHHE UMEET

CHEIYIOIINI BU:

[Tpu mpoBeAeHUN ATOM KEe PEaKIMK B YCIOBUAX OOJBIIOTO M30BITKA OJHOTO
13 peareHTOB (BOJBI MJIM dTHJIAIETAaTa) KOHIICHTPALUs BEIIECTBA, HAXOISAIICTOCS B
M30BITKE, MPAKTUYECKH HE HM3MEHSETCS W MOXET OBITh BKJIIOUCHA B KOHCTaHTY
CKOPOCTH; KMHETHYECKOE YPABHEHHUE I IBYX BO3MOXKHBIX CIIy4acB MPUHUMAET
CHEAYIOLINN BU:

(20)

1) N30b1TOK BOABL:
] _
K=KHJ

2) N30bITOK ATHIIAIIETATA:

7



w=k[HJ
A= - = lan 7S
B oaTrom cmywasx Mbl HMMEEeM JEIO0 C TakK Has3blBaEMOW peakyueil
nceeoonepeozo nopaokKa.

[IpoBeneHne peakmuu Tpu  OOJBIIOM H3OBITKE OJHOTO W3 HWCXOJIHBIX
BEIIECTB UCITOJb3YETCS JIJIA ONPEICIICHUS YaCTHBIX MOPSIAKOB PEAKIIUU.

MeToab! onpeiesieHusi NOPSIAKA PeaKIun

[IpoBeneHne peakuvu B YCIOBHSX, KOI/Ja KOHILIEHTPALMS OJHOTO H3
peareHTOB MHOTO MEHbIIIE KOHIICHTPALUU JIPYTOro (IPYTUX) U CKOPOCTh PeaKkiuu
3aBUCUT OT KOHIEHTPAIIMM TOJBKO 3TOr0 pEearceHra, WCIOJIb3yeTCa JIA
ONPEAEICHUS] YaCTHBIX IMOPSAJKOB PEAKIMM — OTO TaK HAa3bIBAEMBIA METO]
M30BITOYHBIX KOHLEHTpaMii wiu Metoj wuzonupoBaHuss OctBanpaa. [lopsmok
PEaKIHUMU MO JTAHHOMY BEIIECTBY OIPEACIACTCA OJHUM M3 MEPEUUCICHHBIX HUXKE
METOJOB.

I'pagpuueckuit memoo 3axiato4yaeTcsi B MOCTPOCHUM rpaduka 3aBUCUMOCTHU
KOHIIEHTpAI[MU peareHTa OT BPEMEHU B Pa3IMUHbIX KoopauHaTax. JlJisi pa3mudHbIX
YACTHBIX TOPSIKOB 3TH 3aBUCUMOCTH UMEIOT CIICTYIONTUI BU/I:

HOpHIIOK pCaKkIuu 3aBI/ICI/IMOCTI> KOHIOCHTPAaIWKU OT BpCMCHU
1 I edrag—k
2 1 1
— =Kt+——
C
3 1_, 1
C <

Ecnmu moctpouTh TrpaduKd STHX 3aBHCHUMOCTEH HA OCHOBAHHMH OIBITHBIX
JTAHHBIX, TO JIMIIb OJHA U3 HUX OyJET ABJIATHCS NMpsAMoi juHuel. Eciu, Hampumep,
rpaduK, MMOCTPOEHHBIH IO OMBITHBIM JJAaHHBIM, OKAa3aJCs MPAMOJMHEHHBIM B
xkoopauHaTtax INC = f(t), To yacTHBIM MOPAAOK PEAKIMU 1O JAHHOMY BEIIECTBY
paBeH eAMHUIIC.

Memoo noobopa Kunemuuecko20 ypasHeHus 3aKII0YacTCsl B MOJICTAHOBKE
9KCIEPUMEHTATIBHBIX JAaHHBIX H3YUYEHHS 3aBHCHMOCTH KOHIIEHTPALMU BEIIECTBA OT
BPEMEHH B KHHETHYCCKHE YPaBHEHHUS Pa3IUYHBIX MOPSAKOB. IloicTaBisisi B
npuBeAEHHbIE B Ta0JMIle YPaBHEHUS 3HAUYEHUS KOHIICHTPAIMH PeareHTa B pa3Hble
MOMEHTBI BPEMEHH, BBIUMCIISAIOT 3HAYCHHMS KOHCTAHTHI CKOPOCTH. YacTHBIH
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MOPAZOK PEAKLUH [0 JAHHOMY BEIIECTBY PAaBEH IOPSNKY TOIO KHHETHUYECKOIO
YPaBHEHMS, U1 KOTOPOr'O BEJIMYMHA KOHCTAHTBI CKOPOCTH OCTAETCs IMOCTOSHHOU
BO BPEMEHH.

[Topsanok peakiuu BripaxxeHue 1J1si KOHCTaHThI CKOPOCTH

1

Memoo onpeodeneHua 6pemeHu NOAYRPEEPAWCHUA 3AKIIOYACTCI B
OTpEJICTICHUH ti2 NI HECKOJIbKUX HaudaldbHBIX KOHIEHTpamuil. Kak BugHO u3
NpUBEACHHBIX B TaONuUIlE ypaBHEHUH, A pEaKIUMu TEPBOTO TOpsAJKA Bpems
noyiynpeBpaiienus He 3aBUcCUT OT Co, IS peakiid BTOPOTO MOPsAKa — 0OpaTHO
nponopruonanbio  Co, W IS peakluu TPEThero Tmopsaka — oOpaTHO
MPONOPLIHUOHAIIBHO KBaJpaTy HA4aJIbHOW KOHIIEHTPAIUU.

[Topsnok peakuuun BrIpakeHne 111 KOHCTaHThI CKOPOCTH
NIEPUOJ1a TOJIYIIPEBPALLECHUS

1 In2

, =——

> k

2 t — 1 1

—

2 kG
3 3

e
> X5

ITo xapakrepy 3aBucuMOCTH t12 OT Co HETPYIHO CIENATh BBIBOJ O MOPSAKE
peakly Mo JTaHHOMY BelecTBY. JlaHHBIM METO/I, B OTJIMYHME OT OMMCAHHBIX BBIIIE,
NPUMEHUM U JJIA ONpe/ieTIeHUs: APOOHBIX MOPSAIKOB.

CJ10:xHBIE peaKkIuu

CnoxxHble peakluud HUMEIOT HeUeNbld WM M3MEHSIIOUIMICS BO BpPEMEHU
NOPSJIOK PEAKIUH, MOTOMY, YTO OHU MPOTEKAIOT MO MEXAaHU3MY, BKIIIOUYAIOIIEMY
Ooonee ogHOMl cramuu. CHOXKHBIE PEAKIUU XAPAKTEPU3YIOTCS OJHOBPEMEHHBIM
MPOTEKaHUEM B CHCTEME HECKOJbKMX pPEaKUUi, B3aUMHO CBS3aHHBIX MEXKIY
co00#. OHU COCTOSIT U3 PA3IMYHBIX KOMOUHALIMKA MPOCTHIX CTAUM, TPOTEKAIOLIUX
C pa3HOM ckOpocThi0. CKOpPOCTh BCEro Mmpolecca OOBIYHO SIBJISAETCS CIOKHOMU
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(byHKIIMEH CKOPOCTEH OTIEIbHBIX CTaauid. AHAIW3 KUHETUKHU CIIOXKHBIX pPEaKIuil
MIPOBOJAT NP JONMYIIEHNUH, UTO KaX/1as OTACJIbHASA CTaAus IPOTEKACT HE3aBUCUMO
OT JAPYTHUX.
CroxHble peakiuy ObIBAIOT:
1. Hapannenvnvlie peakyuu — PEAKUUH, ITO PEAKIUU, B KOTOPBHIX BEIIECCTBA
pearupyroT OJJHOBPEMEHHO B JIBYX U 00Jiee HaMpPaBJICHUSX:

/ ’
A?C
D
B npocreiimem ciyyae AByX NapaJuIeIbHbIX PEAKLUN IEPBOTO MOPsIKa
7
A\
k
e
KHHETUYECKUE YPaBHCHUS UMEIOT BHI:
x=—-kx(a)
y=kx(©)((1)
z2=k,x(8)
rae X, Y, Z, - KoHumentparmu BernectB A, B, C B MoMeHT Bpemenu t, a ux
IPOU3BOJIHbIE TI0 BpeMeHH — % Y: 2,
XHYH2=% rie Xo — HavanbHas KOHIEHTpaius BernectBa 4. Toraa X+y+2=0

yuntbiBas (l), umeem K; + Kk =K; moacraBuB 3TO ycioBue B ypaBHeHHE (a)
cucremsl (1), momyunm

a1/ (22)

MoOXHO TOJIYyYUTh TAaKOE K€ YpaBHEHHUE, KakK JJIsl MPOCTOM peakiuu MEepBOTO
nopsiaka. Jlis onpenencHus Ky u Ko HCcnoss3yioT cooTHOIIICHHE

k_y

k, 2
MOJIy4YeHHOE TIPH JIeJICHNH ypaBHEeHUs (0) Ha (B); B IPABOM YacCTH — COOTHOIIICHUE
CKOpPOCTEN peaklUuH B OJWH U TOT K€ MOMEHT BPEMEHHU; 3TU BEJIUYMHBI MOXKHO
HaWTH U3 COOTBETCTBYIOIINX KHUHETHUYECKUX KPUBBIX.

2. Conpsasicennvle peakyuu — 1TO YACTHBIA CIIy4all TaKuX TapaJlIeIbHBIX
peakuuii
A+B—->M, )
A+C—N, (1)

B KOTOPBIX TOJIBKO OJTHO BELIECTBO SIBJSIETCS] OOLIUM ISl OAHOBPEMEHHO HIYIIUX
pEaKIUi.

JIis cConpsKEHHBIX peaklMii UMEeTCsl XapakTepHas 0COOEHHOCTh - OJIHA U3
peakiuii (Harpumep, |) uaer iuiib Toraa, Korjaa oJJHOBPEMEHHO ¢ Hel MpOoTeKaeT
npyras peakuus (II), To ectb BTOpas peakuusi BbI3bIBa€T (MHAYLHPYET)
IIPOTEKAHUE NIEPBOU.
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Oco0EeHHOCTh MEXaHW3Ma 3aKJIIYaeTcss B TOM, 4YTO MPOMEKYTOUYHBIE
BEIIECTBA BTOPOM PEAaKIHUM BCTYNAKOT BO B3aUMOJCHCTBHE C BEIIECTBOM B u
(aKkTUYECKH SBISIOTCS UCXOMHBIMHU JIJIs TIEPBOM peakinu.

3. Obpamumpvie peakyuu — 3TO PEAKIMH, B KOTOPBIX Hapsay C MpPEeBpalICHUEM
WUCXOJHBIX BEIIECTB B MNPOAYKTHl IPOTEKAET C 3aMETHOM CKOPOCTBIO U
IIPOTUBOIIOJIOKHO HAINPABJIIEHHAS PEAKLUs NPEBPALIEHUs IPOIYKTOB B MCXOJHBIE
BEILIECTBA. TakuWe peakuuu HUAYT 10 JOCTWKEHMs paBHOBecus. IIpocrenmmi

kl
ko
ciydail oOpaTUMON peaKIiy IMePBOTO MOPSIKA:

’'s | -
d%télﬁ@@. (23)

rne @ u b — navanpbHbie koHmeHTpammu (npu t = 0) BemectB A u B,
COOTBETCTBEHHO, C - yObUIb BemiecTBa A K MOMeHTY t > 0.
Tornga B cOCTOSSHUM paBHOBECUS (CKOPOCTb MPSMOW PEaKUMH pPaBHA CKOPOCTH

oOpaTHOIt) uMeeM: ‘

Kk =|»<=b+€’3
K ag,
rae K — koHcTaHTa paBHOBECHS.
VYpaBuenue (23) MOKHO NpeoOpa3oBaTh K BULY
| kb <&

l e | -
i = e S S (25)
e ™ s <

PaznenuB nepemennbie u uaTerpupys (25) ot 0 1o t u ot 0 1o C, mosryunm:
1 L
S (26)
Perrast coBmectHO (24) 1 (26), MOXKHO onpeneinTh Ky u Ko.
4. IlocnedoseamenvHvie peakyuu — 3TO PEAKUNUN, KOTOPBIE MPOTEKAIOT YEPE3 P
CTaJiuii, B KaXJOW U3 KOTOPHIX TIPETEpIICBACT MPEBPAIICHUE MPOIYKT,

00pa30BaBIINICS B MPEABIIYIICH CTaIUNU:

A B

OTKyJla

(24)

PaLLS = s G
d
JIis TaHHOM peakIyu d(f =G, otkyna
G=CGe™, (27)

d
BemectBo B — mpomexyTouHOE BEILECTBO, d%}lg’ OTKyJa
KG =K 1 ¢ yuerom (27):

KonueHntpanusa npojiykra peakiuuu
11



Loy

3aBHCHMOCTH CKOPOCTH PEAKIIUH OT TeMIEPATYPhI IS PeaKIuii ¢
TePMHUYECKHM XapaKTepPOM aKTHBALMHU

N3 BenuunH, BXOASIIMX B BBIpAXKEHUE 11 CKOPOCTH XMMHYECKON peakIuu,
OT TEMIIepaTyphl 3aBUCHUT TOJIBKO KOHCTaHTa CKOpocTU. KOHIIeHTpaIuu He 3aBUCST
OT Hee, a MOPSI0K PEaKIMy MPU HE CIUIIKOM OOJILIIOM U3MEHEHUH TEMIIEpaTyphl
OOBIYHO HE MEHSETCH.

OKCIEpUMEHTAIbHBIE HUCCIEAOBAaHUSA TOKA3bIBAIOT, YTO C YBEIMYCHHEM
TEeMIIepaTypbl CKOPOCTh XUMHUYECKOW peakiuu ObICTpo pacter. B GonbplimHCTBE
CllydyacB NpPH MOBbIIIEHUN TeMmmepatypbl Ha 10° CcKOpPOCTHL TOMOTeHHOI
peakuuu yBeJMuYMBaercs B 2 — 4 pasza. DTo 3MIupuyecKoe nmpaBwio Baut-
TI'odda, xoTopoe cipaBeTTMBO /111 TOMOT€HHBIX peaKlMil IPU HE OUYE€Hb OOJIBIIINX
U3MEHEHUSIX Temneparyp. B Maremaruueckoit popme 3Ty 3aBUCUMOCTD BBIpakKaloT
yepes y - TeMIepaTypHbId KOd)PUITUEHT:

ez (28)

bonee TOYHO 3aBHCHUMOCTh KOHCTaHTBI CKOPOCTH OT TEMIIEpaTyphbl

ONMCBHIBAETCS SMIIUPUUIECKUM YPABHEHUEM AppEHHYyCa:
dirk E
dT RT

..';;

WJIU B UHTETpaIbHOMN dopme:

\

T L5
l%
= lej X (29)
k=|g)e%r. (30)

CornacHo ypasaenuto (29), In k = f (1/T), To ecTh HaTypanbHbIi Jorapuhm
KOHCTaHTBl CKOPOCTH OOpaTHO MpONOpHIUOHANCH TeMmieparype. [locrosHHbIe E,
(oHeprust  aktuBanMu) W Ko (MpPEeIdKCIOHEHTa)  MOXKHO  HAWTH 1O
OKCIICPUMEHTAIbHBIM  3HAYCHHUSM KOHCTAHTHI CKOPOCTH TIPH  Pa3IMYHBIX
TEMIIEPaTypax.

B ypaBuenun (30) ko mmeer Ty e pa3sMepHOCTb, 4TO U K; SHEprus
aKkTUBaIuu E; — 04eHb BaXXHBIN TTapaMeTp, BBEICHHBI APPEHUYCOM.

Ink

)

t g#—tﬁz%

a

lnk()* B/

1
=



Pucynok 5. 3apucumocts In k=1 (1/T).

JUis  Toro 4ToObl MOJEKYJbl MPOpPEarupoBali, UM HEOOXOOUMO
CTOJNKHYTbcA. Ho He kaxaoe coygapeHHe NPUBOAMUT K B3aHUMOJIEHCTBHIO (MHAYE,
peakuuu MPOUCXOAWIN Obl MrHOBEHHO). CienoBaTeslbHO, HE BCE COYJIapeHUs
abdexTuBHBL. PearupyroT TOIBKO MOJIEKYJBI, 0OJamaroniue JOCTATOYHOM
sHepruen. [{ns kaxool peakuuu XapakTepHa OIpeAeNIeHHAas BeauuuHa E, —
IHepeusa aKmueayuu. DHEPrus aKTHBAIMU TIOKA3bIBAET TOT HEOOXOIUMBIM
U30BITOK SHEpPruu (10 CPaBHEHHUIO CO CPEAHUM YPOBHEM), KOTOPBIM JIOJKHBI
o0JaaTh MOJIEKYJIbI, YTOOBI peakius Oblila BO3MOKHOU. DHEPrys aKTUBAIIMH, KaK
MIPABUJIO, PACCUUTHIBAETCS HA OJUH MOJIb PEATHPYIOIIETO BEIIECTBA.

Kakux-mu6o o0coObix (GopM BHYTPEHHE DHEpPrUU, XapaKTEPHBIX JUIs
aKTUBHBIX MOJIEKYJ, HET. AKTHUBHas MOJIEKyJla MOXKET 00JaJaTh MOBBIIIEHHON
KMHETHYECKOW HSHEPruedl IMOCTYMATEeIbHOTO WM BpAIATEIbHOTO JABUKEHUS,
MOBBIIICHHON 3HEpPrueu KoyieOaHWsd aTOMOB WJIM TPYIIBI aTOMOB, MOBBIIIEHHON
DHEPIUEN DIEKTPOHOB.

W cTouHMKY OJTy4eHHs] U30BITOYHON SHEPTUUA MOTYT OBITh Pa3IUYHBIMU:

1. TepMmuuyeckass axkTUBalMs B pE3yJbTaTe IOJBOJA TEIUIOTHl M3BHE WIH
UCITOJIb30BAHUS TEIJIOTHI, BBIIEISIOMIEHCS MTPU IK30TEPMUYECKOIN peaKInu;

2. JCICTBHE pA3IWYHOTO poAa M3Iy4YCHHH (CBET, MPOHHKAIOUIAs paauaius,
YABTPa3BYK);

3. geiicTBUe OBICTPBIX YaCTUL, BO3HUKAIOLUIMX IPH SIEPHOM pacrnajae WiId B
IIEKTPUYECKOM paspsife.

VYpaBHeHrne AppeHnyca 4acTO BBIIIOJIHSETCS U JJIA CIOXKHBIX PEaKUui, HO
Uil HUX E, He mMeeT mpocToro (QU3M4ECKOro CMbICiIa U SIBISIETCS HEKOTOPOU
GbyHKIIMEH SHEPTHM aKTUBAIlMK OTICIbHBIX cTaauil. [lodToMy Mg CIOXKHBIX
peakiuit  E; Ha3bBalOT Ihpekmuenont  unu  Imnupuueckou Inepzueil
aKmueayuu.

OCHOBBIBASICH HAa MOJICKYJISIPHO-KMHETUYECKOW TEOpUM Ta30B, APPEHUYC
pa3paboTan TEOPHUIO0 AKTUBHBIX coynapeHui. CorjacHO ATOW TEOpUU peaKUus
OCYUIECTBJISIETCS TPU CTOJIKHOBEHUH MEX]ly MOJIEKYJIAMU PEArupyroluX BEIIECTB.
Bo BpeMsi CTOJKHOBEHHMI MPOMCXOJIUT pa3pbiB CTapblX W OOpa30BaHHE HOBBIX
CBA3EH.

OCHOBHOE ypaBHEHME, ITIOJYYEHHOE B TEOPUH AKTUBHBIX COYAAPEHHUN, UMEET

BHU/:
k=co ré%? (31)
dix E2R
dT R (32)

KoJIM4YecTBEeHHO pacxokaeHne Mexay Ea u Bemmunuoit ET3RT neemnku
(BO BCSAKOM ciIydae, IpH OOJIBIIUX DHEPTUSX aKTUBAIMHM M HE CIUIIKOM BBICOKHX
temneparypax). Ho oObl4HO, OCOOEHHO ISl peaklHii C yd4acTHeM JOCTATOYHO
CJIOXKHBIX MOJICKYJI, OIBITHAS KOHCTAHTa CKOPOCTH MEHBINE, YeM pacCUUTaHHas.
Paznmuuus monydaroTcs W3-3a  HECOBMAJACHHUS BEIWYMH OKCIIOHCHIIMAJIBLHOTO
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MHOXMTENIA. JTO O3HA4YaeT, 4YTO HE BCE AKTHBHBIE COYAAPECHHsI IPUBOIAT K
peaKIuu.

JUtst Toro 4ToObl IPUBECTU TEOPUIO B COOTBETCTBHE C JKCIEPHUMEHTOM, B
npaBylo 4acTh (31) BBOJAT Tak HA3bIBAEMbIN CTEPUUECKUI MHOXUTENH P.

Benuuuna P Bapeupyercs 1 pasnMuHbIx peakiuii ot 1 1o 1078, BeposThoit
OPUYMHOM TaKMX OTKJIOHEHHMH SBJISIETCS HEOOXOJWMOCTh OMNPEIEIECHHOrO
PACIIOJIOKEHUST MOJIEKYJ JIPYyTr OTHOCUTEIBHO JApyra IpHU cOoyAapeHusx. Takxke,
M30BITOYHAS SHEPTUsl MOKET HE YCIETh IEpepaclpeeIuThC MEXKY CBA3SIMU Tak,
4TOOBI MPOU30LILIA PEAKIUS, U MOJIEKYJIbI pa3oIyTcs, HE popearuposas. Takum

0o0pa3oM, CTEPUUYECKUN MHOXHUTEIb P= K/é XapaKTEpU3yeT BEPOSATHOCTh
acC

MIPOTEKAHMS PEAKLIMU NP AKTUBHBIX COyAAPECHUSX.

Teopust akTUBHBIX COYJIapEHUN HE TAET BO3MOKHOCTh BBIYUCIIUTh BEJINUNHY
P. bonee Toro, B pamkax 3TOM TEOpuHM HET OOBICHEHUS TOMY (akTy, 4TO JJIs
HEKOTOPBIX peakiuii P >> 1(Tak Ha3bIBaeMble OBICTPBIC PEAKIIHH).

Oiupunrom, Ilomsau wu  DBaHcoM  Oblla  TOPEMJIOKEHA  mMeopus
AKMUGUPOBAHHO020 Komnjekca (Teopus TEPEXOJHOI0  COCTOSHUA). ITO
JadbHEUIINM OOJIBbIION mar B 00JIACTM TEOPUM XUMHUYECKOM KUHETHKH. ITa
TEOpHUs MPUHIUIIHAIBHO J1a€T BO3MOYKHOCTh PACCUUTATh HE TOJIBKO CTEPUUECKHUI
(dbakTop, HO U PHEPTUIO AKTUBAIIMU, UCXOJI U3 CBOMCTB BEIIECTB, YUACTBYIOIIUX B
peakunr. OCHOBHOE TMOJIOKECHUE TEOPUM 3aKII0YACTCd B TOM, YTO BCAKHMU
DJIEMEHTAPHBIA XMMHUYECKUM AaKT NIPOTEKAEeT 4Yepe3 IEPEeXOJHOE COCTOSTHUE
(aKTUBUPOBAHHBIM KOMIUIEKC), KOIJIa B pearupyromieil CUcTeMe HCYE3al0T
OTACJBHBIE CBSI3M B MCXOIHBIX MOJIEKYJaX W BO3HUKAKOT HOBBIE CBSI3H,
XapaKTepPHbIE U1 TPOLYKTOB PEAKIIUU.

Hecmotps Ha wuMerommecs CIOXHOCTH, TEOpUsS aKTUBUPOBAHHOTO
KOMIUIEKCAa [JaeT NPUHLUHUIHAIBHYK) BO3MOYKHOCTb TEOPETHUUYECKOrO pacyera
KOHCTaHT ckopocted. [loaToMy ee Ha3bIBalOT e€lle meopuei adconiomHbx
CKopocmeli XUMHYECKMX peakluuid. DTa Teopusi 00OCHOBala CYyIIECTBOBAaHUE
ObICTphIX peakiuil. Ho pacueTsl, cOBIMagarmIIUMe C IKCIEPUMEHTOM, BO3MOXKHBI
TOJIBKO JJIs1 HEOOJIBIIIOTO YKCIIa PEaKIIUi.
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