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Tema: CuHTE3 BBICOKOMOJICKYJISIPHBIX
coeaunenui. llemnass mosmmmepusanus.
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" JIx)x. Oyanan. OCHOBBI XMMHUHM TOJIMMEPOB. 1974,
* B.B. Kupee. BeicokoMosiekynsipHbie coenHeHus. 1992,

* [O./1. CemunkoB. BeicokoMonekysapHbie coequHenus. 2003.
* A. Ravve. Principles of Polymer Chemistry. Third Edition. 2012.

= A.M. Illyp. BeicokomosieKynsapHblie coeauHeHus. 1981.




* CriocoOBbl MOJTyYEHHUS TTOJTUMEPOB.
* [[ennas nonumepuzanus. OOmme nousaTus. BausHue 3amectureneil.
= TepMOAMHAMHUKA LIEITHOW MTOJIMMEPU3ALIUH.

* OCHOBHBIE 3Tallbl LEMHON MOJIMMEPU3ALIUH.

* PanukanbHas noauMmepusanus. CBOOOAHBIE paJuKabl.

=" MexaHu3M U KUHETUKA PAJIUKAJIbHOU MOJIMMEPU3aLvH.

= BIIUSIHUE OCHO
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"] [ennHas nonMmepu3anus
Cl Cl

J— N
=[JomkoHAEHCAIUS

LOH + (2n-1)H,0
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IHonumepu3zanms — LENHAsT PEAKIUSA, B XOJI€ KOTOPOM MOJIEKYJIbI
MOHOMEpA MOCJEA0BATEIbHO MPUCOCAUHSIIOTCA K aKTUBHOMY
LHEHTPY, HAXOAIIEMYCsl Ha KOHIIE PaCTYILEH LenHu.

Ilennasi peakmusi — peakiys, B KOTOPOW PEaKIHMOHHOCIIOCOOHBIE
UHTEPMEIUAThl (Y4acTO paJuKalibl) IOCTOSHHO PETECHEPUPYIOTCH,
OOBIYHO TyTE€M IMOBTOPSIONIETOCS IMKIIA 3JIEMEHTAPHBIX CTaJUi
(cTamuil «pocTa LEemn»).

Cl, - 2Cl




MoHoMepbl — HU3KOMOJICKYJISIDHBIE COCAUHEHUsS, MOJIEKYJIbI
KOTOPBIX CITOCOOHBI PEArupoOBaTh MEXKIY COOOM WIIA C MOJIEKYJIaMU
IPYTHX COCAUHEHUI ¢ 00pa30BaHUEM MMOJIUMEPOB.
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][]0 4KnCy TUNIOB Y4aCTBYIOIIMX MOHOMEPOB

"roMOIIoJUMepu3anus (0JJUH TUIT MOHOMEPOB) o o
J— A
n
"reTeporoJIMMepu3anus (JiBa U 0ojiee TUIIOB)
Cl Cl
n / + n ) e \M
n

[lo mpupoie aKTUBHOI'O LIEHTpA
"pajguKajibHas (CBOOOHBIN palKa)
"lOHHAas (MOH, MIOHHAS Iapa)

IECOCONUTS HAVE
HAIR'/AND/PRODUCE MILK

A LALEL A ALALSA

WHY AREN'T,THEY
............ 5 'CLASSEDAS MAMMALS?



BnusiHue 3amecTurtelnss  NpOSABISICTCS B UM3MEHEHUHU  3JIEKTPOHHOM
IJIOTHOCTA JBOWHOW CBSI3M M CIIOCOOHOCTM €ro CTaOWJIM3UpPOBaTh
BO3MOXXHBIM CBOOOJHBIA pajuKall, KATUOH WJIM aHUOH, O0Opa3yIOLINICS B
pOLECCEe MOJIUMEPU3ALIUY.




DJIEKTPOHOAOHOPHBIE 3aMECTHUTENIM, TAKHME KAaK aJIKOKCH-, AJKWJI-,
AJIKEHUWJI-, (PeHUJI- TPYMIbl, YBEIUYHUBAIOT 3SJICKTPOHHYIO TJIOTHOCTH
JBOMHOM CcBsA3U. KpoMme TOro, oHu CTaOMIM3UPYIOT pacTyllyMe KaTHOHBI 3a
c4eT Me30MepHOro 3(pdexra.
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DJIEeKTPOHOAKIICTITOPHBIE  3aMECTUTEIHW, K  KOTOPhIM  OTHOCSTCSA
HUTPHJIbHAS U KaPOOHWJIbLHASI TPYNNbI (QJIbACTH/IbI, KETOHBI, KUCJIOTHI U
UX CJOXHbI€ 3(huphl), 00JEryarT araky JBOMHON CBSI3M aHUOHHBLIMH
YacTUILIAMU BCJICJICTBUE YMEHBIICHUA 3SJICKTPOHHOM IUIOTHOCTH TaKOU

CBiA3HU.
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Xors aJKCHUJIbHBIE u (beHUIbHBIC IPYTIIBI o0Jla1atoT
ANEKTPOHOJOHOPHBIM  HHJAYKTUBHBIM  3(Q(dEKTOM, OHH, IOJ00HO
HUTPUIIBHOM TPYIIE, MOTYT CTAOMIM3UPOBATh pacTyiuil anuoH. [TloaTomy
CTUPOJI MOXET TOJIMMEPHU30BaThCS MO KAaTHOHHOMY W aHHOHHOMY
MEXaHU3MaM.

H H

@ 23




B 1pOTHUBOIONIOKHOCTH HMOHHBIM 4YacTUIIAM PAJIMKAJIbHBIC YaCTHUIIbI
HEUTpaJIbHbI, TPEOOBaHMUS JJIsi AaTaku T7-CBSI3M WM CTaOWiIM3anuu
pPacCTYILLEro pajuKajia B TAKOM MPOLIECCE HE ABJIAIOTCSI TAKUMU KECTKUMU.
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[TonmmMepuzanusi, Kak MpaBuiIo, MOHOMEPOB UJET:

«c BoiieseHreM TermioTsl (AH? < 0); >
*C YMEHBIICHHEM OHHTPONMM (TJIABHBIM 00Opa3soM 3a CYET IMOTEepHU

MOCTYIATENLHLIX CTeNneHel cBo0oabl MoneKyramMu MoHoMepa; AS? < 0).

nonmmenp.
e+ M N, V VN VIV L

oenonumep.

AG=AH -TAS <0




Tennora m sHTpomHA monnMepuzanumu npm 25 °C

ReOEGREY % RY TS e ore) (4185 Hﬁ?ﬂﬁﬁﬁ'—%]
ITHIIeH 22T 24
IIponnaen 20,5 27,8
Byren-1 20,0 26,8
W3o0yTuxen 12,3 28,8
Byrapuen-1,3 17,4 20,5
Wzonpen 17,8 24,2
Crupoax 16,7 25,0
a-MeTuacTupon 8,4 24,8
Bununxmopup 22,9 —
BurnangeHEXJI0pH) 18,0 —
Buruanpengropun 30 —
TerpadTopsTanen 37,2 26,8
AKpHJIOBAST KHCIOTA 16,0 s
AKpUTORMTD I 18,4 -
ManenHOBRI aHrHppup 14 —
Bunnnauperat 21,0 26,2
Merunaxpuaar 18,8
Meruamerakpuaar




- Average Bond Dissociation Energies, D (kJ/mol)? 4.183

H—H 4367 C—H 410 N—H 390 O—H 460 F—F 1592
H—C 410 C—EC 360 N—C 300 O—C. 3b0 Cl—Cl 2432
H—F 5702 C—F 450 N—F 270 O—F 180 Br—Br 1937
H—Cl 4322 C—Cl 330 N—Cl 200 O—Cl 200 I—I 1514
H—Br 3667 C—Br 270 N—Br 240 O—Br 210 S—F 310
H—I 2982 C—I 240 N—I — O—1 220 S—Cl 250
H—N 390 C—N 300 N—N 240 O—N 200 S—Br 210
H—O 460 C—0O 350 N—O 200 O—0O 180 5—8 225
H—S 340 C—S 260 N—S — 0O—S —

Multiple covalent bonds

C=C 6l C=C 835 C=0 732 O=0 498° N=N 9457

4 Exact value




A~ E(C=C)-2E(C-C)

A =146 kxain/Moib — 2 - 84 KKaJI/MOJIb ~ 22 KKaJ1/MOJIb

OTKJIOHEHUS, CBA3aHHbIE C Tpupogon "X":
1. pa3HOCTbh B p€30HAHCHOW CTAOMIM3AllMK MOHOMEPA U NTOJIUMEPA

2. Pa3HOCTb B cTepuueckux HAPpdekrax 3aMecTUTeIe B MOHOMEpax Hu

. PA3HO

IOV



B caywae momumMmepuzanuu He B retepodasHoM cucteme (Hampumep B
pacTBOpE), KOHIICHTpaALMsi MOHOMEpa MEHSIETCS MO MEpe IPOXOKJICHUS
pe€aKknuu, CJIedOBAaTeIbHO MpeAciibHAasg  TEMIlIeparypa CBs3aHa C
KOHIICHTpAllUe MOHOMEPA.

KnOJWM- [NM*] [M] ﬁ Kdenwzww. [NMM*]
K 1
K . — NOAUM.  —
w g K()enOﬂuM. [M] pasn

AG=AG'+RTInK

pasn

AG’ =AH' —TAS' =—RTIn K




[ M) Typ AIA
Mounomep npu 25 °C, | UMCTOrO0 MOHO-
MOQJIb/A Mepa, °C
Brruaanerar 1.10-9 —_
MeTunagpuaar 1.10-9 -
Crupoa 1.40-¢ 310
MerTHaMeTaKprIAT 1-10-3 220
a-MeTuactupon 2y 61




. Unuyuuposanue yenu — npeBpanieHUe HEOOIBIIOrO KOJIMYECTBA MOHOMEPA
B aKTUBHBIC IICHTPHI.

Pocm yenu — TIOCIENOBaTENBHOE NPUCOEAUMHEHUWE MOHOMepoB (M) K
akTUBHOMY LeHTPY (M"):

M, +M—>M, M, + M ——>M, M +M—>M,,

llepeoaua yenu — EpeHOC AKTUBHOTO IIEHTPA HA JIIOOYIO JPYryl0 YacTHUILY
(MOHOMED, pACTBOPUTENH, MOJIUMEP, MPUMECH, U T.I1.).

O6pvie yenu — THUOEIb AKTUBHOIO ILIEHTPAa B PE3yJIbTaTE€ €ro BCTPEUYU C
APYTUM aKTUBHBIM IIEHTPOM WM KaKUM-HHOYJb JPYTUM CHEIUAIbHO




IMepu3a

Crnenyer pa3jimyarh MOHATHS KHHETUYECKOW W MATEPUAILHOU
LETIN.

MU3HNHEI = ITAJICI

nmaJjielyl # MU3NHeIl

Ir00as MaTcpuaJibHad IECIb 3TO KHHETUYCCKAA ICIIb, HO HC Ir00as KHHETHYEeCKast LCTIb 3TO MAaTCpHaJibHasA ICIIb

Bce MHU3WUHIObI — IIAJIBIIbI, HO HC BCC I1aJIbIIbl — MHW3MWHIIBI.




MoHOMeD

THIl WHHIUHEPOBAHAA

PanHKEANEHEIN

KATHOHHBI

AHAOHHENA

JdTunes

1-Ankunonedunn (c-omedunn)
1,1-dunanxanonedrnn
Huenn-1,3

Crupoa, o.-MeTHICTHPOI
l'amorenupoBannKe oJeGHHE
Crosnanle BAHAIOBHE 2hHPH
(CH,=CHOCOR)

AKpHIATH, METaAKPHIATH
AKDHIOHUTDHI, METAKPHIOHHUTPHII
AKpuIaMu, MeTaKpHIaMuJ
IIpocTsie BunmaoBEe 3$upsl
N-Bununkapbason
N-BunuinwppoanjioH
AnbIeruibl, KeTOHH
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Tun HHHUHHpOBANHA

Asbjgeryibl, KeTOHBI
HM3zonuanarsl

Hurtpuast

AueTHsenoBbie coelurenus

|+t

I

I

Monomep panu- KaTHOH- aHHOH- KHc:]UHijuUPL
KaJbHbIf Huifi HbIA HalUHOH~
HBIH
ITHIEH 4 + + +
a-Oneduub — — — 4
1,1-Anankuaojeduusl — + —_— +
Huenn-1,3 4 it = F +
Crupoa, ero 3aMenleHHHe + s 4 ot
IanorennHpoBanlble osedHHb +- - — +
CnoxHble BHHHJAOBLIE SQHUPHI + — — gy
AKpHAAThI, METaKpHAAThI + — 1 o
AKpHJIOHATPHJI, aKpHIaMui + + e
[Tpocthie BHHHAOBHE 3QHPH — — £
e e —
s
o
+




Pagukainbl (CBOOOAHBbIE PATUKAJIBI) — YACTHUIIBI C HECTITADEHHBIM 3JIEKTPOHOM.




DHEpPrum AUCCOLMAIIN CBS3EH
C—C u C—H (x/Ix/Mo0J1b)

Yriaesoagopon E . Yriaesoagopon E .
H,C—-CH, 377 [H;C-H 439
C,H—CH, 372 |C,Hs-H 423
n30-C;H, —CH;, 370 |wu30-C;H,—H 413
tper-C,Hy—CH, 366 |tper-C,H,—H 404
C.H—CH, 433 | CH;—H 472
C.H.,CH,—CH, 325 |CH,CH,—H 376
CH,=CH—-CH, 424 |CH,=CH-H 463




pucoeaunenue X- + Y=2 — X-Y—Z:
CH;- + CH,=CH, — CH,—CH,—CH,

2. PexkomOuHaimsa X:- +Y: — X-Y
CICH,- + CICH,* — CICH, —CH,Cl

3. MucnponopuuronupoBanue X: + - Y—2—W — X-Y + Z=W
CH,—-CH,- + CH;,—CH,* — CH;—CH; + CH,=CH,

4. Ilepenoc X + YZ — X-Y + Z-
CICH, + CH, — CICH, + CH;-




I. ManmuupoBanue nemnu
00pa30B. IEPBUYHOTIO paJUKala I——2R

00pa3oB. HHUIIMUPYIOIIEH YACTUIIBI R -+M—tw sM. -

II. PocT nenu

I11. ITepenava uenu

??*

Ha MOHOMep M +M —)k P + M *
Ha PacTBOPHUTEID M +S——>P, +S-

k,
Ha MOJIUMED M, -+P, —*— P + P,

=

Ha WHUIAATOP M e +[ O PN + -




VIHNITUUPOBaHU

[IpuHsaTO pasnuyaTe CIEAYIONIME CIIOCOOBI HHUIIMUPOBAHMS:
* XUMHUYECKOE UHUIIUUPOBAHUE
 @OTOMHULIMUPOBAHUE

* VHUNUUPOBAHUE UOHUZUPYIOIIUM HU3JTYYCHUEM

° TepMI/I‘ICCKOG HHUIIUUPOBAHUC




Temmneparypa

Nuaunuarop IpoaykTsl pacnaga T
I'mpnponepokcuasl ROOH RO- +-OH 80 — 150
Juankunehbie nepokcuabl ROOR RO- +-OR 100 — 200
Huanunenaeie nepokcuasl (RCOO), 2RCOO" — 2 R-+2CO, 50-100
Hankucnorst RCOOOH HO- +RCO, — HO: +R- + CO, 50 - 150
ITepxap6onaTer (ROCOO), 2 RO-+2CO, 10— 80
Ilepcynbdater S,04% 280, 50-70
Tpuazensr C.HNHN=NR CHNH- + N, +R- 50— 120
Terpaszensr R,N-N=N—-NR, 2 R)N-+N, 80 — 150
AzocoennaeHnss R—N=N—R 2R-+N, 90 — 400
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AIBN

N,

CN

CN

ACHN

N,

NC




CymHocTs mponecca (POTOMHUIIMUPOBAHUS  MOJUMEPHU3AlMU 0€3  KMCIOJb30BaHMS
WHULIMATOPOB WM (POTOCEHCUMOMIM3ATOPOB 3aKIIOYaeTCsI B OOJYUYEHHH PEaKIIMOHHOM
Macchl yiabTpa(UOJIETOBBIM HU3IYUYCHHEM C OINPEJIeICHHOM JIJIMHOM BOJIHBI, 3aBUCSIIEH OT
TOr0, pa3pblBa Kakoil JBOWHOW CBSI3M HEOOXOAUMO N0OMTHCS. IIpu 3TOM BO3MOXHBI JiBa
npoiiecca:

" BO30Y>KJICHME MOJIEKYJIbI MOHOMEpa MNP MOTJIOIIEHMM KBaHTa CBETA, CTOJKHOBEHHUE C
IPYroi MOJIEKYJIOH MOHOMEpA U C OINPECICHHONW BEPOATHOCThIO 00pa3oBaHue Oupaaukaia

C nocjacaAyromumM JUCITPONMOPIMOHUPOBAHUEM Ha paUKaJIbI:
CH,=CH-R ™ CH,=CH-R*
CH,=CH-R* + CH,=CH-R* — -CH(R)CH,CH,CH(R)
.CH(R)CH,CH,CH(R): — CH,CH(R)- + R—~CH=CH-




THUIIAAPOB?

Kpome IPSIMOTO (OTOMHULIMUPOBAHUSI HCIIOJIB3YIOT
(hOTOCEHCHOMIN3AaTOPHI, MOJIEKYJIbl KOTOPBIX MOTJIONIAIOT U3TyUCHHUE,
epexoasiT B BO30YKICHHOE COCTOSHHUE M IIEPEAAIOT BO30YKICHHE
MoJieKyJie (poTOMHMIIMATOpa UM MOHOMEDA:
PS — PS*
PS*+M —» X+ M* M* - R-+R’
PS*+1— X + I* [* —2R-




40s04000%0856

DOBaHHUeE

MHMIuupoBaHue MOJIMMEPU3AIUA MOXKET MPOBOJUTHCS O0JydeHHUEM
MOHM3UPYIOIUM  u3iaydyeHueM (o-, [-, 7Y-Tyuyd, YCKOPEHHBIE
3JIEKTPOHBI, MPOTOHBI U JP.).

oOyueHue

CH,=CHX ~ =  -CH,~CHX'+e"

.CH,~CHX" + CH,=CHX — -CH,~CHX-CH,~CHX"

¢~ + CH,=CHX — -CH,~CHX"
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Ver = Koo S |1 ]

rae f — ko3ppuuueHT 3PHEeKTUBHOCTY UHULIMUPOBAHUS;
[ [ ] — MOnApHAsA KOHLIEHTpAUMs MHUIIMATOPA.

Koadpouument sdpdexktuBHocT uHUIMUpPOBaHUS ( f ) — OTHOLIEHHE YMHCIIA
paauKanoB, 00pa30BaBUIMXCSA NPU pacraje WHUIMATOpAa, K YUCIY paJuKajoB,
BCTYMUBIIUX B peakiuio ¢ MoHoMepoM. KoaddunueHT 3¢peKTUBHOCTH MO3BOJISET
y4eCTh NEPBUYHYIO0 PEKOMOUHAIIMIO PAJIUKAJIOB U3-3a 2ghhexma Knemxu.




v, =k,[R., |[M]

Craausi npyuCcOeIMHEHUS IEPBUYHOTO paJIMKalla K IEPBOM MOJIEKYJIE MOHOMEpA, KaK
MPaBUJIO, MPOUCXOJUT OuY€Hb OBICTPO. COOTBETCTBEHHO, CKOPOCTh pPEaKIUuu
00pa3oBaHus NMEPBUYHBIX PaJUKaIOB SIBJISECTCS JIUMUTUPYIOLICH, MOITOMY UMEHHO
V. OyIer onpenensiTh CKOPOCTh CTaAMU UHUITMUPOBAHUSI.

nep
I/uH = 2fknep [1]

/IBoiiKka B BBIPOXXEHHUHM JJIsI CKOPOCTH MHHUIIMMPOBAHMS BBIHECEHA W3-TIOJ 3HAUYCHUS
KOHCTAQHThl ~ MCKJIIOYUTEJIBHO M3  COOOpakeHUW  yJa00CTBa  MOCIEIYIOMIMX
MIOJCTaHOBOK.




= XHWMHYECKOE NHUIIMUPOBAHUE

rOMOJI. pacran VuH — zﬂ‘nep [] ]
PEOOKC CUCTEMBI 3aBUCHUT OT ME€XaHU3Ma
= doronus )
MOHOMep V= 2B, (M e et e
HHHIHATOP Vi =281, [1] i vosmpman sommenmpanin soroneps

— [/] — MosipHAst KOHIIEHTPAILHUS HHUIIHATOPA
dhorocencubumusarop ¥, =2p0¢l, | PS ] P P o

[PS] — monsipHas koHIeHTpanus GoToceHcuo.

= Panguonus

aHAJIOTUYHO (hOTOJIU3Y










p p

[M:"] — koHLIEHTpanus Bcex CBOOOAHBIX paaukanos (0T M, 1o My).

Beoautcs 1omymieHne, YT0 KOHCTaHTa CKOPOCTH pocTa ( k, ) HE 3aBHCHUT
OT JJIMHBI Makpopajukajaa (cnpaBediuBo HauWHasg ¢ N ~ 5) u sABiIseTCA
BEJIMYMHOM IIOCTOSIHHOW. kp 3aBUCUT OT PEAKIMOHHOW CIIOCOOHOCTH







OOpbIB 1IENMKA MNPU  PAAUKATBHOM MOJMMEPHU3AllUM  3aKJII0YaeTCs B
OMMOJICKYJIIPHOM B3aUMOJEUCTBUU ABYX MakpopaaukaioB. Ilpu stom

MOTYT TIpOTE€KaTh JIB€ PEAKUHHU: OUCNPONOPYUOHUPOBAHUE  UNU

peKoMOuHayusi. X
)l( n ko6,p M
M CH + M CH n M
"N "N §
Ha Ha X
X X X X
M (|3H + ™ (|3H h» M (l:H T l
"N "N N A










*CH,
M CH M CH
n CHs 3 n 3




n,uH ) N‘I‘['

M, -+1

/
C—OR

RO

+ ROOR




P, +P, -

k}’ll’l
5 )

M, -+P,




M .+ M, +M—25>M :

\ k k2 k /k,?? /

v FAX s M X+ A-

A-+M—= 5 AM-




HsC

"backbite"

H,C




Bemuuuny [M:] I0CTaTO4HO CIIOXKHO onpeaenuth Beuay Mamoctd (10 monn/n). Jlanbreiimme
paccyxeHus: 6a3upyeTcsi Ha MPEIOI0XKEHUH O TOM YTO MPU NMPOTEKaHUMU PEaKIMU YCTaHABIMBAETCS
MOCTOSIHHAs W MaJiasi KOHIICHTpalusi CBOOOJHBIX paaukajioB. BrmepBele AgaHHOE MPEAIONIOXKEHHE
BBEJCHO B XMMHYECKYI0 KMHETHKY DBOJEHINITeHHOM M Ha3bIBae€TCS MPHUHIIMIIOM KBa3HCTAIlMOHAPHBIX
KoHIIeHTparuid. CorinacHo 3TOMY TMPHUHIMITY, CKOPOCTh 3apOXKJIEHHUS PaJUKaJIOB paBHA CKOPOCTH HX

rubenu: VuH =V .

Vo= k06 [M ']Z/V_'Vw _ 2k05 [M .]2 XMMHYECKOE

06 UM VHULMUPOBAHUE
T V 1/2

0OpBIB BCer/a [M ] = —— Vun — 2fknep [] ]

OMMOJIEKYJIIPHBIN 0
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Ry 10% moas/(a-c)
Ry+ 10, mous/(a-c)
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MOE XOBBU: SKCTPAMNOAUPOBATD

KOAUYECTED
MY KEU

KAK BUAMUM, K KOHLY
CAEAYHUW,EM MECAUA

Y TEBA EYAET BOAEE
NATU AECATKDB MYXKEN.

L =1

BYEFA CEMOAWA

J AVUILE SAKAKHK
CBAAEGHBLIE
TOPTEI CNTOM.




MOJIEKYJIIPHO MHAYLUPOBAHHBIM

I+ M —k) M-+R- TOMOJINTUYECKUN paciiaji UHUIMATOpa

N 0




Inuna kunemuueckou yenu (V) ONPEACISIETCS KaK CPEIHEE YHCIO MOJEKYII

MOHOMEpA, NpUXOAANIeeCss Ha OAWH OOpa30BaBIIMKCS AKTUBHBIA ILIEHTP.
OueBHAHO, 3Ta BEJIMYMHA ONMPEAENSACTCA OTHOIIEHHUEM CKOPOCTH POCTa LEMU K
CKOPOCTH €€ 00phIBa:

AL

I/O5 (2ko6 UH )1/2

J111 XUMU4YECKOM MHUIIMALIUH

Ve =21k, 1]
Vy . 5[M]

V=

Ve 2(flosheny [1])







OBmuit DoPANOK

ITapaMerp EpgnHnna masMepeHua BEeITUYHAH
R, MOJIDL/(+C) 10-8—10-10
. o1 10-4—10-¢
(1] MOJIb/T 10-2—10-4
M-, MOJIB/ 10-7--10-9
(Rp)s MOJIL/(J-C) 10-4—10-6
[M] MOAB/T 10 —10-t
ky, J1/(MOAB-C) 102 —104
R, MoJL/(J1-C) 10-8—10-10
ko A/(MoJIb-C) 108 —108

C

a'/2/(monn-c)'/?

10-1—10
10-4—10-¢6

1—10-2




01 kMM K [SIM A M ]
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MoHoMeD Cyp+ 104 mpm 60 °C
ARpHIaMHUS 0,6
AKpPHIOHHTPHI 0,26—0,3
MernnakpHaaT 0,036—0,325
MeTunMerakpuraaT 0,07—0,18
Crampomn 0,6—1,1
Buamaanerar 1,75—2,8
Bunuaxaopug 6,25

HoncranTh nepefayd nenH Ba HHEANBATOP

Cr ana moammepnaannit opr 60 °C
HEMIHATOD
CTHPONA MEeTHIMETaKPDIIATA

2,2"-A30-6uc-n300y THPOHHT PHI 0 0
IlepekHCchL mpem-GyTHAa 0,0003—0,0013 —
Ilepexucs Kymoma 0,01 —
Ilepexwer maypomna 0,024 —
Iepekrncet Genzomna 0,048—0,055 0,02
I'npponepexruct mpem-GyTnaa 0,035 1,27

T'u jponeperucs Kymomaa 0,063




KoHcTanTHl NMEpefadn UenH a8 pasAinyHbiX COeHHeHHl

CTHPOJA BHEHILIA NeTATA
Gewrsoa 0,023 1,2
[[ugaoreKcan 0,031 7,0
lentau 0,42 17.0
Toayon 0,125 21,6
Jrunbenson 0,67 95,2
Naonponurdenson 0,82 89,9
mpem-ByTuadesson 0,06 3.6
n-ByTuaxmopun 0,04 10
n-ByTuaGpomun 0,06 50
AneToH 0,40 11,7
VECycHAA KHCIOTA 0,20 1,5 10
H-ByTHIOBEIT CIHPT 0,40 20
Xaopodopm 0,5 150
n-ByTuanoaung 1,85 800
ByTtuaamun 0,5 —
TpuarniaaMun y i | 370
n-Byruaaneyasdug 24 10000

YeTwrpex XJI0pHCTHI yraepog,
YeTnpexOpoMucTHil yraepon
mpem-ByTHaIMepKanTan
H-ByTHIMe pKanTad




BemiectBa, 100aBieHne KOTOPBIX MMPUBOJAUT K OOPBIBY KHHETHYECKOMN
LETIU, HA3bIBAXOT UHCUOUMOPAMU.

K uHruéuTopaM OTHOCSTCS CJIEAYIOIIHE KIacChl BEIIECTB:
a) CTaOWJIbHBIE paI[I/IKaJIBI

JIOTIT %} o il O

0) apoMaTUYECKHE MHOI"OHI[epHBIC MOJICKYJIbI;

2N NN RN



B) XHHOHBI; C —
O O + Re
\

I') HATPOCOEINHCHUS,

) OR
®_. /
N+
1) HUTPO30COEINHEHMS; -

¢) BeIcoKo3apsaHbie nousl (Fe’t, Cu??);

Fe’* + R- + H,O — Fe** + ROH + H*




KoOHCTARTH WHFHONPOBAHEA B PEAKNHAX NOIMMEpH3ANHE upH 50 °C

HHrEOUTOD MoHOMED z="h;/hp
Hurpobenson Mernaaxpuaar 0,00464
Crupon 0,326
BunnnaueraT 11,2
1,3,5-TpusnTpobenzon MeTunakpuaaT 0,204
Crupon 64,2
BunmiameTat 404
n-BeH30xXuHOH AKDPHIOHHTDHI 0,91
MeTuwIMeTaKpHIaT 4,5
Crupox 518
ADIIr MeTnIMeTaKpHRIAT 20006
FeCl; B mumermidopmamme ARPIWIOHAT DRI 3,3
Crupoa 536
Buunnanerar ~ 800
Kucaopon MeTmaMeTaKpuIaT 33 000
Crapoa 14 600
Cepa MeruaMeTaKpHJIaT 0,075
Bunmaaunerat 470

MeTturaxkpumat
Bnumaanerat
MeTumaxpuaat
Bunnzamerar

0,0001
0,015
0,0002
0,012




Temneparypa

[ToBbIIIEHHE TEeMMEPATYPHI MPUBOJIUT K YBEIUYEHUIO KOHCTAHT CKOPOCTEU
BCEX DJJIEMEHTAPHBIX CTAJAWWA. OHEPrus AaKTUBALMKA WHUIIUAPOBAHUS
SABJISIETCS CaMON OOJBIION Cpead BCEX CTaauid. YBEJIMYECHHE CKOPOCTH
WHULIMUPOBAHUS ITPUBOAUT K YBEJIMYCHHUIO CTAlIMOHAPHOM KOHIICHTPALUU

PauKalIoB.
Vs = ks [M ']2 Vp - kp [M ][M]

A

JlaBieHue " Voo

JlaBiieHMe, KakK TMPaBWIO, YBEIMYHUBAET CKOPOCTb W  CTEIICHb
HOJUMEPH3AIIMNU. OJTO SBJIEHHE CBI3aHO CO 3HAYUTEIBLHOH Da3HUIIEH




KoHleHTpanms MHUIIMATOPa 1 MOHOMEpaA

3aBUCUMOCTh CKOPOCTH PEaKIUM W CPEHEH CTENEHU MOJIMMEpPU3ALINU
ONpPENENICTCS HCXOAS M3 KUHETMYECKOro ypaBHEeHHA. B ciyuae
XUMHUYECKH WHUIIMMPOBAHHOW MTOJIMMEPHU3ALINU:

S 11]

00

k, [M]

1/2

V, =k, [M] v, ~[M][1]"

X =

n 2(k06fknep [[])1/2 X, ~ [M][l]—l/z
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TOpPOs 11
BpeMs (eenb-agpgpexm, s¢phexm Hoppuwa-Cmuma, s¢hgpexm Tpammcoopgha
[IposiBnenne gaHHOrO 3(Pdekra 00YCIOBICHO YMEHBIIEHUEM KOHCTAHTHI
CKOPOCTH peaKIMu OOphIBA M3-3a YBEIMYCHMS BS3KOCTH PEAKIMOHHOM
cpeapl. CKOpoCTh peKOMOMHAUMHU (MM JUCHPOHOPLUHUOHUPOBAHMS )

MaKpOpaJAUKaJIOB YMEHBIIAETCS BBHUAY TPYAHOCTH MOCTYHATECIbHOU U
CErMEHTAILHOM TU(Py3umu.
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