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Mokcepaduin noceRweHa POCCMOMPERUK COSPEMERRAX Npedcmasiehil o npoyecs
£e pasHoesCHOd  ROAUKONOENCOUNL, REATOWENMCA O0HUM U3 eaxHedwny Memodos Cux-
MERD SHLOKOMONSKYARPHALY coedunenul, C 220 ROMOWBN MOAYNQROIMICS 8 RPOMMILACH-
HOCIIL MUIRUE BANCKAE ROMLMEDSL, K NOANSERCOMEMUASRATURURAMUT, Roauyrdecar-
awuld, MoAUSMUASHMEDAPMaram, dAxuds, NENGCALEHENE Noausgups u dp. Paswe-
SECHYN MOANKONOEHCIUUR WUDORD UCTIOABSIOM 8 HOCTORUS apesa dag cuKmEss Ho-
AHX NOAUMEDOS, CILAUMIROWIECS Bwconod mefio- U mdpsocodociien, WHmemecH s
SAcKmpoPuAteckig candomansy 1 APYRUMIL NEHHSKU KONECTSEMI,

B monoepadu nofpofino pOccHOMPENsl OCHORMEE IOXOMOMEOMOCTIL U KUNOTUKD
pastipsachod Rosugordencayul. Boatllor SNUMONNE OOPOMEND KO Hoseluus Jocmu-
Menua & smod ofAdomu U mAaKue HORPOSASHUA, SOSHUKWUE & nocaeOnue 2ode, xak
PEORLUL NOANKODPIUNAYEL, AOAUGHZUODUONSALLE, NOALGINHEDOSARUR, NOANMEDEPLE-
AUPOAIHUR © Op.

Morgepagur pacovimana Ko wuporud mpyz  uecaedosameasd, pafomdswus &
obagemu  slcoRoMOASKyARDHNX  codduntnul, UMITeHepHO-MeXHUNSCKLY  pabamiiios
R OOMALUASHHOCTIE AASCITIMACE, XUMUNACKUY 80A0KOH, MASHRODGDAIHIMUX 82UfeCms 1
pada dpyeux npoussodcmld, CARIOMHELE C MOAYWEHUEN ROAUMEPOS MemodoM ROAUKOHOEH-
coyuy, 4 MAKWE Ha npenodasamened, acnupasmos, cmydenmos sysos
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TNIPEJHCJIOBHE

[TonHKOHIEHCAIHA KAK METON TONYYEHHHA BLICOKOMOJIEKYJSPHHX CORNHHEHH
H3BecTHA o4eHb nasHo. Brepewe 8 1833 r, Meron noJHKoHIeHcaUHH oTKpuIIH [ed-
Jlioccak H Tlenyse, noMyYHs ¢ ero MOMOIMIBI NEPBEIA CHHTETHUECKHE MOJHMED —
NONHDHP — B PE3yJAbTATE HArPEBAHHA MONOYHOR KHCJIOTHL

Ha ochnose peaknuH noJHEOHIGHCAUHH OhTH CO3JaHbl NepBhEe CHHTeTHYECKHe
NONHMEDPE! H NMPOMBINJIEHHEIE MPONECCH HX moayuenHs., B Hagane XX pexaGeL10
HANAMEHO MpOMLIIUTEHHO® nNpoHsBoacTso denoi-GopMANBISTHIHEY NOJEMEDOB,
NPeCTARIAIIMEX H N0 HAacTOAWIETD BpPeMeHH cTaHoBof xpefer NpOMLILLIEHHOCTH
NJIacTHYECKHX Macc. Beien 3a STHM BOSHHEJO NIPOH3BOACTEO ANKHIHEX CMOJ, KOTO=
pHE B 10 HACTOALIErD BPeMeHH HIPAOT BEAIMYIOCH PoJb B JaKOKpacoynof npo-
MuinuienHocTH, B 20-x rfogax Ghio Hawato NpPOHIBONCTBO KapGaMHIHEIX CMQJ, KOTO-
poe npofoaxaer G:[CTPO PACTH H B HAINH JIHH, HECMOTPA Ha YCNIeXH B NPOHE3BOACTEE
noiEC/IeDHHEOB H JPYIHX OONHMEDOB.

JInaefinne noHaMuIsl H NOMHSDHPL, NOAy4aeMbe NOJAHKOHISHCAHe!R IRKap-
GOHOBBIX KHCJIOT C JHAMHHAM H TIHKOJISMH, SBHAECH TOH Gasoff, Ha OCHOBE KQTOPOH
BO3HHEAA ﬁ?]]ﬂl] PASBHBAMINAACH COBDEMEHHANR H]ZIIDHL!I],‘LIJIEHI-I[JEI‘I: CHHTETHISCKOMO
BOJIOKHA.

B peayabrare HCoJNb30BAHHA NPOLECCOB NOJHKOHICHCAIHHE Ve JaBHO BHIPOC
H PAsBH/ICH DAL BAMHBIX OTpaciefl COBPEMEHHOH NPOMEIUIEHHOCTH MNOJHMEPOB.
[Ipougcchl NOMHMEPHIANHMHE SHAYHTENBLHO NO3Me NOCTHIIH TOH BRICOKOH CTeneHH c¢o-
BEpILEHCTBA, KOTOPas XapaKTepPH3YeT HX B HacToflee BpeMA H (narofaps KoTopod
OHH 32HAJH BaNHOE MECTO B NPOH3BOACTBE GOMNLINOTO YHCAA UEHHEX NOJHMEPOR

B nochennee BpeMs CHAbHO PACIIHPHICA TOT KPYr XHMHYECKHX npespalieHni
KOTOpbI® HAXONAT cefie NpPAMEHEHHe KaK KOHKPETHBbIE NPHMEPHl NOJHKQHISHCANHH,
d TAKRE CIMHCOK TeéX THNOE XHMHUYECKHX EDEI[HHEHHﬂ, EOTOPHRE HCNOABIYHTCH B
CHHTE3€ MOJHMEPOB NONHKOHASHCANHOHHEM myTeM. Hakownew, GruT0 OTEPHITO MEOIO
HOBHIX cnocofoB NpoBeleHHs pPeaklHH MNOJHKOHIeHCANHH.

HsBecTHEE B HACTOAINEE BPeMA PEaKIHH NOJHKOHIEBCAIHOEHOTO THIA MOMCHO
ofEeIHHHTE B QB¢ GoNMbIOHe TDPYNNE, KOTOPHE NPELAOMEeHO HASKBATh! PABHOBeC-
Hifl MONHEOHJAEHCALHA H HEPABHOBECHAS MONHEOHIEHCALIWH.

B ocroBe 3Toro pasieneHes JEXHT XapakTep Tex XHEMMUECKHX npeppaueHuf,
KOTOpRE HCIMOABRIYIOTCH ILIA CHHETE3IAa TOJIHMEDOB DOMHEOHAEHCANHOHHBIM TYTEM.
Haronupmmfica aa nocaeiuue rojs o6IHPHEE SKCIePHMEHTANLHEL MaTepHan no3-
BOJIHA pasofpaThCs B TOHKHX JeTAMAX XHMHUECKHX NPEBPAlIEHHHA H yACHHTh cele
MEXAHH3MLE OCHOBHEIX PeakuMfi nMpoueccoB NoJHKoHIeHcauwd. Crano AcHO, 4TO
PaBHOBECHAA H HepaBHOBeCHas MOMHKOHIEHCANHA NPENCTABAAIT IBA Pa3THYHBEIX
nponecca, KOTOPHE CYIMIECTBEHHO OTIHYAKTCH APYT OT ApYyrda no CBOMM ofiKM 3a-
KOHOMEPHOCTAM K cnocofaM mpoBelleHHd.

Onuako, HecMOTps Ha GOJMbILOE HAYYHOE H MPAKTHYECKOE 3HAYEHHE MPOLECCoB
DONHKOHAEHCAIHH, 10 NOCTEIHer0 BPEMEHH STOT OSLHPHEIH SKCIePHMEHTANbHbIH
H TEDPETHUECKHI MATEpHAJ, MOCBAIIEHHLH HIYIEHHID NOIHKOHIEHCAIHONHEIX Npe-
Bpaienufi, He GBELT PACCMOTPEH C eNHHON TOYKH 3peHHA.



Uenbio nannoft MoHOrpadmn seaseTca oGo6IEHAS HAYIHBIX Pe3YALTATOB, NOTY-~
HEHHHX €& aBTOPAMH, & TAKIKE HMEOUIHXCA B AHTEPATYPe N0 PasnHYHEM BOMPOCEM,
KacaolmHXCA H3YYeHHA PEAKOHH pPAaBHOBECHON MOMHKOHIEHCAIIHH H PA3IHYHLIX 06-
Jlactedt ee npuMeHenHd. B monorpaduH clenaHa monwTHa ¢ IMHOH TOYKH 3peHHA
HANOKHTE HAKONHBUIHHACA OGUIMpHEIR MaTepHAN H MO BOSMOMKHOCTH BRITYKJIO IO-
Ka3aTk 3aKOHOMEPHOCTH Npougcca PasHOBECHON MOMHKOHISHCANHH, a TaKMe oxa-
PAKTepH30BATE COBPEMEHHOE COCTOAHHE 3Tofl 06/1acTH H HA PANE NPHMEPOB BHABHTD
OCHOBHBIE TEHIEHIHH €€ Pa3BHTHA B HACTOMLIEe BPEMHA.

Bonpocu, -KacaolHecs HepaBHOBeCHOH NOJHKOHIEHCANHH, OYAYT SBJATRCH
CONEPHANHEM CAMOCTOATENREHOH MOHOTpadHH.

B nepro# raaee nansHOf MoHorpadHH paceMmoTpennl ofi(He BONPOCH NOJHKOH-
JeHCANWH, KaK PaBHOBECHOR, TAK M HEPABHOBECHOH, a TaKKe NPHBEIEHH BCe BH-
ARl THMHUECHKHX pEﬂI{L‘[Hﬂ, HaxXOIAUHE NPpHMEeHEHHE B NMOMHKOHIEHCADHOHHOM CHH-
Tese. Ocofierro nonpofHO paccMOTPEHO BIHAHHE CTPOGHHA HCXONHEIX BEIIECTB
Ha HX COCOGHOCTS K MOIHKOHLEHCAMMH. 31eCh JKe NOKA3aHa BOSMOMKHOCTh Pas3aHY-
HEIX NOGOYHEIX NpeBpauieHuii HCXOAHBIX BEUIECTE B 32BHCHMOCTH OT HX CTPORHHSA H
TO BIHAHHE, Kakoe STH noloYHee peakiWH OKAa3HBaT HA Pe3yasTaT NOJHKCOH-
JEHCAIIHH.

Bropas raaea nocBAMEHE MEeXAHHIMY NPOLECCOB PABHOBECHOH MOJIHKOHIEH-
canud, [TpH 3TOM BH/ABIEHL SJEMEHTaPHbIe CTAIHH npouecca H clelaHa MOMbITKA
OUEHHTE HX POJIb H BJIHAHHE HA XOI NPEBPAINEHHS H Pe3yJIbTaT peakuud. Mel no-
hurranues paceMoTpers ¢ eAHHON TOUKH 3PEeHHA H M0 BOSMOMKHOCTH BEINYEJIO MOKa-
34Th 3aKOHOMEPHOCTH MOIHKOHAEHCAIHH KAK NMOJHMPEAKIHH, MOIYEPKHYB NPH STOM
Ty crenupHKy, KOTOpas OTJIHYAET NOJHKOHISHCANHOHHEE NMPeRPAlIeHH:. OT NOJH-
@e‘epmurmnﬂmx. B s7ofi rrape GOJIBIIOE MECTO YIENeHO TeM DABHOBECHEIM peak-
IHAM, KOTOPHE HMEOT MECTO B NPOMECCE MOJHKOHIEHCANHE M ONPEIslgiT PAaBHO-
BECHBIH Xapaxrep Bcero npespauenus. [Ipw STom nondepkHyTu xapakTepHse LI
PABHOBECHOR NOJMHKOHAEHCANHH OOMEHHEE NpespalleHHs, NpoTeKawllHe Mo npo-
MEM(YTOYHEIM 3BEHBAM H MTpaloli¥e d9AcTO 'ReckMa CYIiECTBEHHYK PONbL B 3TOM
NpOmECCE,

I'nasa TpeThA CONEPIKHT HINOMKEHHE PaboT NO KHHETHKE PABHOBECHOH NOJHKOH-
JEHCAIHH.

Crenyiomye raassl, YeTBepTas H NATAS, BKAKMAIOT OMHCAHHE DOJIH KATAIH3ATO-
poB B mpoOeccax NONHKOHOSHCAUHH H NOGOYHHIX PeaKiHH, HIPAOUHX BechkMa cy-
MECTBEHHYI) POMb H OOpeledoUHK NPeleIbHYI0 BeIHIHAV MoMekyaspHoro Becd
NONHMEepa, & Takke PAN ocofeHRoOCTel ero CTPOSHHA.

B mectoii raampe paccMoTpeHa COBMECTHAR PaBHOBECHAN NOJHKOHISHCANHA He-
CKOJIBKHX MOHOMEPOB, NPHBOAAMAA K o6pasoBaHHio CONOIHMEpPOB.

['nask cefleMan ¥ BOCbMas MOCBAMIEHL ONACAHKIO CNPCOGOB NPOBEIEHHA PaBHO-,
BECHOH NOJHKOHIEHCAUWA. 31eck NpHBEIeHH JAHHEE, XaDAKTEPHAYIOUIHE DA3THY-
Hele BHIH XHMHYECKHX peakuHil, HCMOMbIVeMuX KAK KOHKPETHHIE CAY49aH paBHO-
BECHOH MOJHKOHOEHCAIMH, a " TalKe JaHH NoJApofHHE MeTONHKH CHHTe3a
OTAENBHEIX MNOTHMEPOE.

B xouue kmurm npusefeHs! noApolHele crnpaBodHble TAGMHUE, B KOTOPHIX CO-
JepmaTcA CCHIKH HA paboTHl, KacawllHecs CHHTEe3a DA3NHUHLX MOJHMEPOB METO-
OaMH MOJIHKOHIEHCAHH.

Aemopn



BBEJIEHME

CHHTE3 BRICOROMONEKYIADHLIX COSTHHEHHI H3 HHIKOMONEKYJIAPHBIX BEmECTB
toeT ObTh OCYIIECTRIEH NBYMA NPHHOHTHANLHD DA3THIHHMHE TYTAMH, 4 HMEHHO:
NPH NOMOIIH NPOLEecca NOJHMEDH3ANHA HAH OPH NOMOL[H MPOMecca MOMHKDHIEHCA-
yed. TepMHH NONHKOHAGHCANHA CTal ynoTpellATHCA CPABHHTEIBHD
HENaBHO, XOTA MHOTHE PeaklHH STOrD THIA H3BECTHH YiKE He ofHH JIeCATOK JIeT.
Bnepsrie MeTO NOTHEOHISHCAUHH 19 CHHTE33 MOMHMEPOB GLLT HCMOMB30BAH eme
B 1833 r. l'efi-/lioccarom u [Temyse [1], noayarsimnuMe noarsdHp NpH HArpeBaHHH
MOJIOYHOH EHCJOTH.

B 1847 r. Bepuenuyc [2] BuepBsie OCYIECTBH CHHTES CIOHKHHX NONHE3(HPOB
H3 MHOPOOCHOBHEIX HHCJOT H MHOTOATOMHBIX CITHPTOB, HCHONB30BAB B KAYRCTBE He-
XOIHKX BElIECTB NIHIEPHH H BHAHYW KHCT0TY. [logo6Hue peakimy O5LTH MpoBeIeHE!
sareM Beprio [3] MesIy IIHUEpHHOM H Ce6audHOBOR M KambpapHo# KacToTOH, 2
rake BammenenoM [4] — MeRIY TIHOEPHHOM, SHTApHON, JAHMOHHOH RIH GeH-
B0ffHOA EHCIOTORM.

B 1859 r. ByTnepos (5], R3yuas BIaMMONEACTBHE HONMCTOrO METHA C OKHCHD) Ce-
pebipa, ofHADYEHI, 9TO NPH STOM NMPOHCXONHT 06PAIOBAHHE NMOMHMETHISHOKCHIE—
NpocTefmero NpPeiCTABHTENA Kmacca NMPOCTHX MNOMH3PHPOB.

K KoHOY npowioro cTOIETHS OTHOCATCH H MepBble CBEIEHHA 0 CHHTE3E MoJHaAMH-
IOB NPH NOMOINH PeaKkuWH NoJHxoufexcamud, B 1862 r. XapGopar [6] moayama
nonH-u-0eH3aMu]l HarpesasEHeM j-aMEHoGeHIOMHOA KucroT npr 200°C B mpHCyT=
CTBHH XJopHcroro Bogopoaa. Muxaep u Llummepmarn [7] B 1881 r. yerasosdin
YTO NPH HACHINeHHH (pocreHoM pacTsopa s-QeHwIeHnHaMHHEA B XJopodopme 06-
pasyerc noaH-y-peHHIeEMoTeBHHA, [loMHAMHAM H3 o-AMHHOKHCIOT EMNepBEe
Buind moaydensl 8 1888 r. Kypunycom r lefienem [8].

B 1884 r. INparedu (9] u Tomrenc [10] u3 opmansiernia u anununa norylng
nepebiii NoIHaMHE — NonuMeTHIeHaHUAHH, B stoM me rogy Tomtenc B Xomsmep
[11] -ocymecTsHIH NOMHKOHIEHCAIHI0 MOYEBHHB! ¢ (GOPMATBIETAIOM.

B 1881 r. MermyTkus [12] Brneprre H3Y4HI KHHETHKY NMPONECCA NOMHKOHIEHCA
UM STHASHIIHKONA ¢ AHTAPHON KHCIOTOH, MOIOMHB TEM CAMEMM HAYATO MpHMeHe-
HHI0 KHHETHYeCKHX MeTOJ0B HecjeloBanus B ofyiacTd NMONHKOHIEHCAUHE,

[Nepsoe coofimerHHe o NOJAHKOHASHCANHH deHona ¢ (opPMATLIErHIOM OTHOCHTCH
K 1872 r!, xoraa marpeBaHHeM CoMecH STHX coenuuenwid Bafiep [13] monyuua no-
JTHMEp.

Epnaqa.ne 900-x ronoe Baxenanaom [14] u [Terpoeem [15] Gunu paspaBoranst
OCHOBLEI TIPOLECCA NMPOM3BOACTBA (eHOM-DOpPMATBIETHIHEX noaumepos. Onu ABH-
JIHCE MEPBLIMH CHHTETHYECKHMH MOJHMEpAMH, MPOMBIILTEHHOE IPOH3BOACTED KOTO-
puix Hayatock B 1909—1912 rr. JoerynHocTs chIpbEBOH Ga3kl, JETKOCTh NPOBEIeHH A
I][]D[LEJDEE, KDPBHIHE MeXaHHUESCKHE, ,T.[HS.‘IE:HT]JH'IECKHE H HHTHKOPPD?.HOHHI:IE CBOH-
cTBa deHoN-QopMATBIET HIHE X TOJHMEPOB o6yCA0BIHEROT HX IIHPOKOE TPHMEHEHHE
H B HacTOfLIee BpeMs:.

Peagnueft mosukorIescausy GopMaibieriia ¢ NOJHIHKIHIECKHMH YIIe8010-
poliaMi B npHCYTCTBEH cepHofi kKucaoTe Hactiokos [20] 8 1905 r. mony4ua noJu-
MEPHBIE NPOAYKTH, HIBECTHHIE TOL HA3BAHWeM «HEODOPMATHTS.
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Boabmofi mHKA paGoT Mo H3YUeRHI0 PEAKUHH NOTHKOHIeHCANHH denoaa ¢ dop-
MajbleruioM 6ui Beimonsex Baummefinrom [20a].

BaaWMmofeficTEHe TIHUEPHHA C (TATeBHM aHTHAPHIOM Hccaezosan B 1901 r.
Cumut [15a], Bonwmse paGoTsl no HCCAEIOBAHHIO NOJHKOHIEHCALMH MHOTOATOMHEIX
CTIHPTOE € MHOTOOCHOBHWIMH KHCIOTaMH ObiiH mpoBeleHs: B 1925—1930 rr.
Magcopoeum [21].

EypHoe paspHTHE HCCNMENOBaHANR MOMHKOHIEHCANHOHHEIX MPOLECCOB H WIHPOKoe
HCTOJE30BAHKE STOTO METONa JIJIfi CHHTE3A CaMulX PAasJHYHBIX BHICOKOMOJEKYaap-
HHIX coellMEeHHl HauaJock B ocaennse fecaTuaetis [16-—27). Buut OTKPEITE MHO-
rHe 3aK0OHOMEepHOCTH, }'HPEBJIH}DMHE ]}E.EJIHUI-IHHH BHIAMH NMOJHKOHIERCAIHH, MO-
Nyuensl CBENEHHS O KHHETHKe, MexaHnsMe o6pa3soBaHHA MaKPOMONEKYT H T. 1.

MeTofaMy TOAMKOHAEHCAINE 3a 5T0 Bpems OBl OCYIECTRIeH CHHTE3 MHOTOUHC-
JEHHEIX NPeICTaBHTENefl PAas/HUYHEIX KTAaCCOB NMOJHMEPOB: TOMHAMHIOB, NONHS(H-
POB, THOKOJOB, AMHHOIIACTOB, (eHOM-QopManbIerHAHEX NOJHMEPOB H T. H.,—
9HCJI0 KOTOPHIX [€Hk OTO Jlis yBeqnyHBaeTcA. HexoTopeie H3 HHX MPOH3BOAATCA pA-
IOM CTpaH B npoMemitenHoM MacmrtaGe. Tag, maunnas ¢ 30-X TofoB BhIAKOIIEECH
sHayerHe B 06NACTA NOKPHTHA npHOGPeNH noaushuphl (aNKHAREe cMose). B 1935 T,
NONHEKOHIeECANNell TeKCAMeTHIe IHAMIEA ¢ aninHHoBof Kucrotolt Kaposepe [28]
CHHTEIHPOBAN MOMHreKcaMeTHIeHaTunuHaMun, a B 1938 r. dupma Ionox B CIHA
HauaJa NpoHSBOACTEO CHHTETHYECKOTO BOMIOKHA H3 NOJMHIeKCaMeTHNIeHATHNHHAMHLA,
KOTopoe IIHPOKO H3RECTHO NOJ HasBaHHeM «Haliions [29]. B 1935 r. Kaposepc onn-
CAN ToJyueHHe NOJHAMHEIA NOJHKOHIEHCALHER -aMHHOYHIEKAHOBOH KHCJIOTH
[30]. B 1950 r. ¢pannysckas ¢upma Jla Cocbere OpraHuko OpranHsoBaja npoHs-
BOICTBO BOJOKHE H3 NOJIHAMEIA O-aMMHOYHIEKAHOBOH KHCJIOTE, NOJYYHBILIETO
yaspasue «punscam [31). B COCP HecmesimoBenv, CrpennxeesmM, Ppefiliunof
H ap. [32] cosnano BOMOKHO 3HAHT, DOAYYaeMO€ H3 MPOLYKTA HOMHKOHIEHCAIHH
(-AMHHOSHAHTOBON KMCJIOTEL :

B 1941 r. Vunduag u [Jukcon noayyunu nonustanentepedranar [33], a k 1945,
B Auriun u CIIA yxe npoBOARIHCE NPOMEIIEHHEE ONBITH MO NMOJYYEHHIO BOJIOK-
HA M3 NONHITHIeHTepedTanara, KOTOPLI B HACTOMILEE BPEMS BHINYCKAETCA NPOMbILI-
JIEHHOCTLI0 MHOTHX cTpad. KpynHoe NpOMBELIUIEHHOE NPOH3BOACTBO MNOJHITHISH-
Tepedranara (nascas) B CCCP nazarto B 1960 r.

[lepesie npeicraBateau nonukapfoxaTtoB GbITH Moayyensl B 1898 r, Afimxop-
HoM [35], ocymecTBEBIIEM BaauMofeficTBHe (OCreHa ¢ TpeMs HIOMepamH JHO-
KcrGeHsona.

B 1956 r, nossuaock coobmenne neana [34] o nonydeHus NOAHKORICHCAIHER
NoH3dHPOR YTOMBHON KHCIOTH M PasTHuYHHX Guc-peHonoB, o6Nafaoliix PHIOM
MPAKTHYECKH UEHHHX CBOHCTE, QIHE H3 NpelcTaBuTeNell 5TOro Kiacca noJuspHpos,
a uMeHHO: novHKapBoHat 4,4"-pHoxcHpHGeHHa-2,2-Mponaga — NPOH3IBOJHTCA YiKe
B NPOMHINJIEHHOM MAcluTabe B pAfe CTPaH,

C 40-x rofoB WHPOKOE SHAYEHEE OpHOGPENH HEHACHILEHHLIE NOMHS(HDH, Npo-
HABOJHMEIE MPOMEIILIEHHOCTBID MHOTHX CTPaH B SHAYHTENBHHX KOJIHYECTBAX.

Hauunan ¢ 1956 r. B CCCP ycnemuo paspabaThiBaiOTCA NOJAHAPHIATE — reTe-
FOI[EIII-IHE CIOHCHEIE nanna:]:upu, {".HI-I'I‘EEHP}"ERI]:IE I'IDLFIHKDI-IJIEHEHIIHEﬂ XNopaHTHi-
PHIOB OHKAPGOHOBEIX KHCIOT (B MEPBYIO OUepelb apOMATHYECKHX) C pPasNHYHEIMA
fuc-peronamu [36, 37]. [Tonuapuaatsl npeacTaplsuoT cooffl HOBEIA THN TEMIOCTOMH-
KHX MOMHMEDOB, KOTOPRIE MOTYT NPpHMEHHATBECH C YCOEXOM B ]]E,BJIHIIHEJX OTPacIHx
COBPEMEHHON TEXHHKH, OCOGEHHO B TAKHX, TIe MaTepHan AoJmeH paforaTh AIH-
TEILHOE BPeMA NPH BHCOKON TeMIeparype, COXPaHHad NPH STOM BHCOKHE AHSJIeK-
TPHUECKHE NOKAasaTeNH H XxopouwMe (HSHKO-MexamuveckHe ceoficrBa. Ha ocxope
NOJHaPHIATOB MOMYyYeHo B 1965 r. HoBoe TemIoCTONKOE BOJIOKHO,

MeTo cuETE3a NOMHMEPOE MONHKOHNEHCANHER HCNOABAYETCH H V1S NOJNYIeHHS
pasHoofpasHEIX SVIeMEeHTOOPraHHgecKrx noaHMepos. Ocofenno Gonslnoe npHMeHe-
HHE STOT METOJ HalleN NPH CHHTE3e NOJIHOPraHo- H NOJHMeTa/NIo0praHoCHI0KCaHOB,
yenemso paspabaTeiBaeMEX B Hamel ctpake ¢ 1937 r. ArnpranoBuM c cotp. [38).

H,J'lﬂ HINMKWCTPAIHHE YCOeXOB B PA3BHTHH CHHTE3a NOMHMEDOB METOI0M MOTHKEOH-
Jencayu B Tatu, | NpHBENeHH HMEOIIHECH B JHTEPaType NePBHE YNOMHHAHHE O
CHHTE3E HEKOTOPHX NOJHMEDOR.
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Tataumai

Meparie ynomuuauus m aurepatype o cHHTEse HEKOTOPEX MOAHKOHACHCAUHOHHEX NoanMepos [23]

i JuTehg-
Tog Moxnueép ABTOp TYpHag
CChARA
1433 Mommmawraa . . . . . .. . . .. .| red-dneea:, Meaysa 1
1835 | AneraneTerHgHad cModm . . . . . . . . - [39]
{847 Monnwpep wa rasueprRa H BHEROR KHe-
JIOTH « &« = & & & 4 8 4w e o s omoaow s Eepyeauge {2_]
1850 lMoasdbopyansgeran . . . . . . . . .. Eymaepoa (51
1860 lNonapuMeriacrantanmonead . . . . - . . Kasyp [40]
1862 lMonm-m-GemaaMen . . . . . . . .+ . . .| Xapfopdm (8]
1872 | Penon-gopmansierHinud nogumen . . . | Sadep [13]
1878 | TloaupndennacTanmamokeny . - . . . . . | Apesreds [41]
1884 | Movendno-dopmansiernguuf noannep Toaacks, Koavyep [11]
1884 | AmmawEo-bopMaabIerHINEE noasuMep Tossene [10]
1888 HCIJ'H-ITJ'IHII.HII e E s o8 e s s s e < o o - | Kypguye, Fefeas [E]
1889 | IMommasmest . . . .« « . . v 4 0w ow . . Kypyuye, Fd [42]
1808 | IoawruppoxukonsapSosar , . . . . . . | Adxxops [35]
1898 | lonwpesopuwmkapforar . . . . . . , .| Aducopw [35]
1809 [Monm-e-KanpoaMBg . « « « « « « « « .+ . Fafipusss, Mase [43]
18 | lMomwrmumepodrranar . . . . . . . . « o | Cauum [15]
1802 | TToAH-G-3HAHTOAMEL . + « + « « . . . .| Manasoe [44]
1909 | INoaranrugpeis Tepedranesoll a macdra-
JRBOR HHCAOT « « « o = « o = = o o 4 Broxep, Casdd [45]
1814 | NonmopragoaRioMoHCAEM . . - « . . . . [46)
1926 | Tonnaskanennomacy TRQUIER (THOKOMH) | Sodep [47]
1829 | Noamstamendiymapar » . . - . . . . . . | Kaposepe, Apsun [48]
1882 | MoamoKCAIMASOMEL + « « &« . . . . . . . Aeneaynd [53]
1935 | Noar-o-yRoexaramMen . . . . . . . . .| Kaposepe [30]
1935 MonerercanernaenagRnERaMan (Hafinon) | Kaposepe (28]
1936 | Meaamstro-dopManbieraaiui moasMep [49]
1937 | MoamyrRicHIoKcal . . . . . .« . . . .| Asdpuanse [50]
18328 Honaremca:mumuttﬁaqnﬂm.ﬂ. ----- Kapasepe [28]
1888 | TlonedeERACHIOKCAR « « « o « = o o v o | Komon [51]
1939 | TToAHARMETHACHAOKCEH « « « « « = .« . .| Poros [52]
1841 | Moamstaaentepedramar . « « « « « .+ o+ o+ | Vunduad, Jueeon [a, 54]
1943 | Tloagr#apasoBsl « « « « + « « =« » o o | F0aep, Aasdep, Smmaunzep [55]
1943 | Monnsgupudd Kayayx (napaxoce) . . . . | Buse, dyaep [56]
1047 | NoaramoMooprasocHAOKCARE « - . » . . | AnGpEanss 571
1953 MMearrepedTadon HALETOHAT MEIH . . . | SBetcune, Bemmbestep [58]
1953 ToARmAPOMEAIRTENEIN  + « « + « . . . | Fdsapde, Pofuscan [64]
16855 | MonnGenseMuAasoms . . « - . + o« .+ . . | Bpuscep, Pofuscon [58]
1056 | MoasgnasxapboHar . + o o+ + o « o+ o o | Diweas [34]
1857 | MNoargudednaverdasn . . . . . . . . . Repuwar, Cocun, Tucmarosa [66]
1860 | TMoamnepdropTpuasuesd . . . . . . . . .| Bpaps [BOF
1961 | Kapfimm. o o o o v v v v v 0w w v . E:ﬁﬁﬂ{cﬂm:n. Caadwos, 163]
1064 Moandenondranenyrepedranar . . . . ., Kopwak, Bussspadosa, Casamcun|  [64]
1962 Moaroupasoas . . . . . . o o+ s.a | Kopwax, Kpoxaays, Bepaus, .
Ppufinoss [65]
1962 | TMonufensrHasoast « - « + « + « o . . . | Kunpuanes, Myucdae [124]




Humxe nprsefery rofw Hagala NPOHSBOLCTBA PAJA NPOIYKTOB, NMOJYYAEMBIX
nosmKounencamued [23]:

Menavpro-opManLIer s iHse no- [MonuwoprasocHAOKCARET . . . . 1945
JHMEPEL . « « + o« -« o« . . 1935 Moan-w-yeiexasamug  (peascan) 1950
MouesaHo-bopMaTbIeTEARKE TT0- MoawgeMersadennnesokcny . . 1963
JHMEPEL . . . o« . . . . . . 1820 Moarsduprne DOJHMEPH
Hemacumennwe noansdepe . . 1942 (pASBETBABHHEE] + + « + » » » 1821
IMonmavemes (kafnow) . . . . . 1938 Toawadups (unefnse) . . . . 1945
DeHAAON - « o« « . o+ s o« .~ 1084
Toamepwaat™ . . + « « « . . 1064 denoa-dopransieragnpe cuoe 1909
IomuprarkaptoRar . . . . . « 1958 Pegondranens-gopuaneierH IR
IlonseEMege . . o . 0 0 . . 1964 MOAHMER . = o &+ = = + « = 1083

B rta6n. 2 comepmarca cReleHHs 0 MaciuTafaX MHPOBOTO NPOH3IBOICTBA (KpoMme
CCCP o crpan HApOLHOH AEMOKPATHH) HEKOTOPHIX OTAEILHEIX BHIOB NOJAHMEpOB,
NONMyYaeMblX MOCPENCTBOM MOMHKOHIEHCAIHH,

Tatneowa 2

MpoussoacTEe MOAHMEPOB, CHHTEIHDYEMBIX MOAHKOHIEHCATHEH
(B Tme. M) [22,23]

NoaArMepw 1854 r. 19355 p. 1960 r. 1862 r. 1863 r.
“Penon-bopuaNbIerBIHEE & . . . . . a12,2 309 0 08 700 —
Movesnno- fopMaisaeruicee . . . . . 233,8 2803 05 SO0 —_
AMKHAHEE . . . . . . . s s .. o] 280,9 306,14 290 - —
lMonrnaMusl (BONOKHO) .« + - « « » . 77 113 392 B0 733
MNonwsgupe (RoTOKHA) . .+ & @ - & & 7 16 114 185 261

B nocnenuWe rofkl B PA3BHTHH MPOLECCOB NOARKOHISHCAIH HAMETHIAach 4eT-
Kas TeHIeHIHA MOJYYaTh NOJHMEpPE C OnpeleNeHHbM KOMIJIeKCoM EHHRX cBoficTa,
TaKHX, KaK BEICORAd TeNI0- H TEPMOCTOHKOCTE, XOPOl#e SNeKTpopHIHYecKH e CBOk-
CTB4, GHOMOTHYSCKAA AKTHBHOCTE H T. 1.

B peakuHH NOJHKOHIEHCALHH MOABHJCA PAX.HOBHX Hanpaenewuit [16—19,
22—2T); cpeas HHX HYKHO OTMETHTh NOJHPEKOMOABAUMO. [66—T74], nozBonA0IIYID
TI0AYYaTh NOMHMEPE H3 HaCHIIIEHHLIX YT/IEBOAOPOAOS H APYTHX MOHOMEpOE; OErHI-
ponoankortescanuio [63, 75—79), NPHBONANLYIO K NOJYYeHHIO Pl NPHHIATH-
ANBHO HOBLIX NOMHMEPOB; MemdasHyno noadxoHieHcamHi [80—82] M HH3KOTEM-
nepaTypHyw NONHKOHAeHCAUHI0 B pactBope [83, 84], KoTOphE HBJAAKTCA HOBBIMH
NEPCNeKTHBHEIMH METOLAMH CHHTE3a reTepolendsix NOJAHMEepPOR; PeaKi(Hio NoJdHIHK-
nHsanui [59, 85—08], noasonAOUY0 NONYYATS NONHMEPE! MYTeM 3aMEIKAEHA TeTe-
PO- BAH KapOOMHKIOB; peakiyiD noaHKoopAaHanaH [19—24, 27, 99—102], oTkpHI-
BANIYI0 BOSMOMHOCTE NOJYYATH MNOAHMEPHl, COJEpPHAINHe B moJHMepHOf nenH
pasmHYHEE METANIE. B HacToAuee BpeMd NONHKOHAEHCAMMHER MOTYT GpiTh CHHTESH-
POBaHEI OYTH BCE HBECTHEIE KJIACCHl BHICOKOMOJEKYIAPHEIX COBTHAEHAN, a 114 He-
KOTOPHIX H3 HHX — 3TO &IHHCTBEHHEH NyTh CHHTe3a, OrpoMHOE 3HaYeHHE NOJHKOH-
JeHcauHOHHEE MPOLeCCHl HMEOT H B npHpofe. Takne BamueHmHe GHOMOMHMEpH,
KaK GeIKH, HYKJEHHOBEE KHCNOTH, HATYDAIbHEIH KAYYYK H HEKOTODBIE IPYTHE, Mo-
BHIHMOMY, TakJKe NMOJYyYaTcA B JKHBOM OpPraHH3Me B pe3y kTare PoLeccos NoJH-
KOHJIEHCALHH.

H ecnn pasbiue ¢ MOMOLLbI NOAHKOHIEHCAIMH NOAYYAIH TIaBHeM oGpasoM
FeTePOLENHLIE MOJHMEPH], TO Cefiuac HIBECTHO Yie G0JbIIoe YHI0 Cy4aes CHETE3A
STHM NyTeM KapOOUENHHX NOJHMEPOE.
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COBEPIICHCTROBANHCE TAIIKE H IKCNEPHMEHTANBHLE METONH MPOBEISHHA PeaK-
UAH TONHEOHAeHCAUHH. [TofHKOHIEHCANHA B Macce, HJIH, KAK ee 9acT0 HASLIBAKOT,
€NOHKOHIEHCANHA B pacniases, ObiJ1a NEPBEM METO/IOM NPOBEIeHHS 3T PeaKiuH,
ocymecTeaedHbM ['efi-/Tioccakom | [lenyse [1] 5 1833 r. u coxpanusmsm cBoe 3ua-
YeHHe H 0 HAalHX JHed.

Bc.ﬂ_e.u 34 3THM BO3HHEKIA MONMHEOHOSHCAUHA B PAcTBODE, NEPBEM DOPHMEDOM
KOTOPOH, NO-BHAMMOMY, SABHJI4Ch PEAKUHA MONAYICHHA AUETANbICTHIHON CMOJH,
pcyuectenennas JIuGuxom [39] B 1835 r. Merox monHKkoEIeHCanHH B pacTsope WH-
POKO NpHMEHAeTC M B Hamre ppemst. OH NOMYYHN SHAYHTENLHOE DA3BHTHE H MPHBET
K CO3QAHHI0 TAKHX BAPHAHTOB 3TOTD METONl3, KAK NMONHKOHAEHCANHA B PAcTBOPE C
orroukoft pactsoputena [103], azeotponras nonukounencanua [104] (B stom cay-
gae NPHMEeHsIOT PACTBOPHTENL, 06DPasSYIONIHI A3L0TPONHYIO CMECH C BOJOR HIH HHBIM
HH3KOMOJIEKYIAPHEIM NPOIYKTOM PEakuMH), HHIKOTEMOEpaTypHad NOoJIHKOHIeHca-
aous B pacrsope [83, 84, 105].

BricokoTeMnepaTypHan NOJHKOKIEHCANNA B PACTEOPE OCYUIECTRIASTCA B IBYX
BapHAHTAX, 4 HMEHHO: C [[PHMEHEHHEeM PacTBOPHTENER, KOTOPLE PACTBOP AT TOILKO
HUCXOIHEIE MOHOMEDH! H HE pacTsopAT ofpasyiolHfica MoJHMep, H ¢ NPHMEHeHAeM
PACTBOPHTENEH, PACTBOPAIOUIHX KAK HCXOIHEIE BEIIECTBa, TaK H o6pasyomuics no-
Jmumep [36].

Hakoren, otputas AfinxopsoM [35] B 1890 r. Memdasnad noJHKoHIEHCAUHS
Aoaroe speMa Guiia saGeita, # ToabKo B 60-e romer stotT Meton woxuBHaH: llIHennnb
[34], Moprau [81] u apyrue Hecaenosarenu [80—82, 105].

D.IIHDB]JEMEHHG C CGBEPIH&HCI‘HDBEHHEM CHHTETHYCCKHY METOXOB NOMHEOHIEHCA-
LHH H3YUATHCh SAKOHOMEDHOCTH CAMOIO NPOUECCa, BEIABAANMCH 3aKOHB, OOpele-
JAsOMHEe MYTH NPOTEKAHHA PEaKNHH 00pa30BaHHA MAKPOMOJEKYJ, H HaXoJHIHCE
Crnocofel YIpasIeHHA OPOoUEccoM POCTA NOVIHMEPHBIX Oemed. :

Hauano -3tHM HCcNeoBAaHHAM Kak ObUI0 OTMENEHO BRONE, NMOJOMKHIH padoTh

Menmyrruna [12], woropeiii eme 8 1881 r. Heerenosan KHHETHKY NOHKOHIEHCANHH
AEKAPGOHOBEIX KHGIOT C IVIMKOIAMH H ONpelesidi Mpenenn pPeaxuHH, YeTaHOBHB
PABHOBECHEIH XapaKkTep npouecca,
. - Bamuywo poJik B Pa3BHTHH TEODHH NOJHKOHIEHCAIHH CHITPATO NOHATHE 0 QVHK-
UAOHANEHOCTH HCXONHHIX BellecTs, BelaHHyToe Kuuie [106] B 1930 r. u nemamee
B OCHOBE JIOHHMAHHHA CTPOSHHA NMOJTHMEDOB, NOTY9aeMbIX IID\JII‘IKD-H.FLEHCEIT.'[HEﬁ. Bxu-
(YHKIHOHATEHEIE HCXOIHEE COBIMHEHHA CnocoGHLl 06pa30BMBATE JHHEHREE NOJH-
MepEl, B TO BpeMf Kaxk TPHDYHKIHOHANLHEE HCXOLHLE BelecTBa 06pa3ylT Tpex-
MEDHLIE CHIHThHIE NOJHMEPRL.

OTMeTHM, OIHAKO, UTO B.MOC/EIHEe BpeM#a 5T dyHIaMEHTANbHOE NOHATHE Tpe-
TEPIEIn .'EI-HEL‘[H'E‘EJI!:-H}"ID FBONMOUHID H @DPM}TJIHP}FETCH HHAUE C YYETOM B3IaHMHOTO
PACNOJIOKEHHA B MOHOMEDe (YHEUHOHANBHEX TIpynm (oM. c1p. 24).

Ilyaen [107] nepeui moxasai, uTo B PaBHOBECHEIX Npolgccax 06pasoBaHHA
noaxHs(upoB GOJbILOE 3HAYEHHE HMEET YlaleHHe HHIKOMOJEKYIAPHOTO MPOAYKTA
PEAKIHH, HATHYHE KOTOPOTO B PEAKUHOHHOR Macce 33JePMMBALT POPT MOJBKYJsp-
HOTO Beca ofpasywilerocs noakmepa. Ou cosnai TeopHio, OGBACHMIONYI0 3aBHCH-
MOCTL MOJIEKYISPHOTO Beca MOJYYaeMoro NoJAH3DHpa OT COIEPHEAHHA BOIH B peak-
UHOHHOH Macce, H MOKA3al, WTO TOJLKO MpH Hanbogee NONHOM ee YIATSHHH BO3-
MOKHO [OJIYYEHHE BHICOKOMOJEKYASPHBIX MOJHMEPOB.

®nopu [108] paceMoTpen npolece pocTa MOIEKYT B NOMHROHACHCALHE H CO3NAN
TeopHI, 00BACHAIIYI0 PACIPEIETEHHE M0 MOJEKYIAPHLM BECAM MPOLYKTOB IOJIH-
KOHIEHCAILHH.

Bekope GbLTO0 YCTAHOBJIEHO BIHAHHE H30LITKA HCXONHBIX BELIECTE HA MOJEKY-
JAPHEIA Bec ofpa3yIOulerocs NOJHMEpPA, MOJYYHBINEE HA3BAHHE «IIPABH/I0 HEIKBH-
BaJIeHTHOCTH ByHKUHOHANbEEX rpynme [16, 25, 26, 110], ¥ noka3aHa BO3MOMCHOCTE
PeryIHPOBAHAA MOJEKYIAPHONY Beca MPOIVETOR MOJIHKOEIAEHCALHH NpH NOMOULH
I06aBoK MoHODYHKIHOHANBHEX Bewects [25].

Pa6otamu Oaopn.[109], Kopmaka [16,110, 111] u apyrux uccaegosareneit [19—
23, 112] 6ris1a yeTaHoBNeHa GoMbluas pojib o0MeHHbX PABHOBECHLIX Peakuuii B npo-
Ieccay NOTHHEOHISHCAULHH, HPGTEKEI-DLLI,H-}[ IIFIH BIAUMONEHCTEHH HCXOOHEIY BEUIECTB
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HIH KOHUEBHIX (DYRKUHOHAILHEIX FPYNN TNONHMEPHOH LENH ¢ BHYTPEHHHMH TPyM-
[aMi, CBASLIBAIONIHME 3PEHEA JADYT © ADPYTOM,

O6MeHHHE PEeaKOHH, NPOHCXONALIHE 33 CUeT BIAHMOJEHCTBHA BHYTPHMOJEKY-
OADPHEIX CBA3EH DATHIHEYX MAKPOMOJEKYJ, HA NpHMepax 3PHpOJH3Ia, AMHIOIH3A
H ApYrHX peaxifi 6euiH ofuapysxens KopmakoM ¢ cotp..[16, 111—116], aTakxe u
APYTHMH HeclegoBarteaMd. [lokazaHwa cymecTBeHHAd POJb 5THX peakuHit B npo-
Hecce MOMHKOHISHCATHH, JAKOHOMEDHOCTH peakuH# pocTa UenH H npexpalleHHs
poCTa uemH MaKpPOMOJEKYJ NpHBJMexanH Gosbllioe BHHMaHHE HeclenoBaTe/lefi, Tak
KaK HMEHHO 3TH PeakuHH onpeleffioT Te NpelelibHue BOSMOMEOCTH POCTA Makpo-
MOJIEKY] B Npolecce NOJHKOHIEHCAIHH, OT KOTODHX 3aBHCHT HX KOHEYHHIH MoJe-
KyJIADHHE Bec M Bech KOMILIEHC MexaHHUecKHX CBOHCTE.

Brino Hafifeno, 9o 0CHOBHO® 3HAUEHHE B Npollecce OCTAHOBKH POCTA LENH Hrpa-
10T KaK (HIHYeCKHe, TaK H XHMHYecKHe (aKkTOphl, H3MEHRIOMEE COOTHOLIEHHE He-
XOOHRIX BeIIECTE HAH JeJa0llHe HeakKTHBHRIME H HecnocoOHEMHE K JanbHefted
peaKIMH KoHUeBnle GyHKUHOHANBEMe rpynnw [37, 112, 117—119].

HaxkoHet, oTMETHM, 9T0 KHHETHUECKHE HCCIeNOBAHHA PasJHYHEIX [POLECCOB
NOJEKOHIEHCALMH [TO3BOJIHIH TPOHHKHYTE B HHTHMHBIH MeXanH3M 3THX npespa-
IMERHH H MOHATE NOIEN0BATENBHOCTS SIEMEHTAPHEIX PEaKIHH, NPHEQAAMHNX K ofpa-
soBanio moasmepa [120—123]. IMocae Toro Kak G HAKOMJAEH JTOCTATOYHHIA SK-
CrepHMEHTA/IbHEIR MaTepHan M CblIH NOHATH OCHOBHBIE 33KOHOMEDPHOCTH, YIpas-
JAOLUHE TeyeHHeM NPOLEcCOB POCTA MAKPOMOGJIEKY/, €TI0 ACHO, YTO NPOMECCH!
NOJHKOHAHCAIHH NPOTeKanT B PAasHEX CJIYyYadX He OIHHAKOBO H HX 3aKoHOMep-
HOCTH OTIHYAITCA. BHABHINHCE JBe IPYNNE OTAHYHEIX JAPYr OT Apyra peakuHi,
EOTOPHE H GO NPelIoeHO HA3LIBATL ¢PABHOBECHAR NONHKOHISHCANHA» H ¢He-
pasHoBecHaA nodHkonencauuas [21, 25, 26). BuHmarenbHoe R3y4eHHe TeX NOpo-
[ECCoB, KOTOPHIE NMPHHANIEXAT K o00HM BHAAM, NMOKa3ano ry6okoe oTIHIHE B ca-
Mol ocHoBe EJIEHEHTEPHHX XHMHYECKHX HPEBPEIJI,EHHE, HEITDJIM}"EMH]{ B KaAIoM
H3 3THX cayuaes [26]. B 10 BpeMAa Kak B ciyuae DABHOBECHOH MOIHKOHIEHCAIHE
NpHEMEHAINTCA OOpaTHMBE pPaBHOBECHBIE PEaKUHH 3aMelleHHd, B CIydyae HepaBHO-
BECHOH MOMHKOHIEHCAIIHH HCII{.'.I.T[LE}J}O“I‘CH H@DﬁpﬂTI«IMHE HEPHBHQEECHI;.IE p&a[{lﬂlﬂ
samemenna [26]. [TockoqbKy 3TH 1Ba THNA PEAKUHH MOMHKOHIEHCAHH CYIIECTBEH-
HO OTJAHYATCH OPYT OT APyra, Kak 00 OCHOBHEIM 3aKOHOMEDHOCTAM H crnocofam
yOopaB/eHHs peakiiHed, TAK H M0 SKCMEPHMEHTANBHEM METOJaM, KOTOpHE npH-
MEHAKOTCA B KaXJIoH H3 3THX peakuHd, neaecoofipasHo DaccMaTPHBaTeE HX OT-
nensHo. [Tostemy B pamsofl MOHOrpadHH OCHOBHOE BHHMAHHE VASNEHO PACCMOT-
PEHHID MpPOLECCOB DaBHOBecHOR mnodAxkoHZeHcanud. HepasnoBecHas NOJHKOH-
DeHCALlHA ABHTCA NpeIMETOM OTISNbHOA MoHOrpadwH.
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F'TABA I

OBIIHE BOMNPOCHI.
BAMAHHE CTPOEHHS WCXOAHBIX BEIECTB
HA HX CMOCOBHOCTH K MOJHKOHAEHCALMH

ONPEJEJNEHHE MOJHKOHJEHCALHH

[lonukoHIeHcaUHell HasmBaeTcs npomece ofpasoRanus BHICOKOMOJTER YA HEIX
COENMHEHHH, NPH KOTOPOM HApsly c 06pa3scBaHHEM NMOMHMEPA NPOHCXOIHT BRUIENe-
HHE TOTO HIH HHOTO HH3KOMOJIEKY/JIHPHOTO BellecTBAa (BONH, CHHPTA, XJAOPHCTOTO
BOOpoAa H T. 0.) [1—35]. B ¢BA3K c 5THM siemeHTapHRI cocTan ofpasyiollerocs
NOJMHMEDA OTJAHYAETCH OT SJMEMEHTADHOTO COCTABA HCXOIHHX BElecTs.

B ofimem BHIe peaknua NOTHKOHASHCAIHE JBYX HCXOAHEIX BRIIECTS MOMET GHITH
H3oOpameHa cHelyiollldM YpaBHeHHeM:

ra—A—a+ xb—B—b - a(—AB—). b+ 2{x—1)ab.

Jlas enyygas, goria ofe QyHEUROHAILERE TPYNNE BXOIAT B COCTAB OOHOR H Tofl Xe
MOJIEKYJIEI, YPaBHEHHE NOJHKOHICHCANHE OYIeT CHelyIOoLM:

x a—A—b - a[—A—]b + (x— 1) ab.

ChenosaTensHo, NOHATHE NONHKOHIEHCAIMH OOBEIHHAET TAKHE XHMMUECKHE
PeaKIHH, 1A KOTOPHX oGmEM GyleT 06pasoBaHHe HH3KOMOJIEKYISPHOTD NpolyK-
Ta HAPAAY C BRICOKOMOJEKYNADHLIMHE BelecTsamy. Bee sakoHOMEPHOCTH npouecca
MOJHKOHACHCAIHHE PesK0 OTNHYaT ero oT ApyToro nponecca, MHpPOKo HCMOMB3Ye-
MOTO JUIfl MOJY4EHHH BEICOKOMOMEKYJIADHEIX COSNMHEHHH, 4 HMEHHO NpoLecca mo-
nEMepH3alHA. B cBA3H ¢ TeM, 4TO 10 HACTORLIETD BPEMEHH HET INe eIHHOTO MHEHHA
B TOM CMEICJIE, HaKofi BKIAIHEAETCH B NOHATHA: “INITHMEDPHIAIHA», CKOHIEHCAHAY
H, Tem GoJiee, eNONHKOHIEHCANMAY, [eNecO00PA3HO OCTAHOBHTBCH HA STOM W MOg-
HUEPKHYTL T€ PasIHUHA, KakHe HMEeRTCH MemIy STHMH ABEYMA MpOOeccamMH.

[NonHkOHNEHCAUHA H NOJNHMEPH3ALHS — OCHOBHHE [IBE TPYMNB XHMHUECKHX
peakui, HCnoJIb3yeMeIX /IS TOJNYYEHHA BRHICOKOMOJEKYASPHEIX CoenHHERMH. v
PeaKlIHH — YACTHRIE CJAY4aH TeX OBVX OCHOBHBIX THNOB ]JEEHIIHE'I, Ha KOTODRIE MOM-
HO pa3fHTL BCE NPEBEPALICHHA B OPraHHYECKOH XHMHH, 4 HMEHHO PeakiH NpHCcoe-
IHHEHHA H PEAKLHH 3aMELIeHHS.

[Nonumepusanns npencTapnser cobol YacTHEIR cyuall peakOHH NPHCOETHHEHUA,
Koraa GoMIbIoe 9YHCIO ONHHAKOBHEIX HJAH PAa3HHX MONEKYJ NPHCOSIHHAKTCA APYT
K 1pyry. [losnKonlescanis npercTasa seT co60il yacTHRH cIyuall peakiuny aameme-
HHS, KOT12 002 pearipyolHX KOMIOHEHTA ABAOTCA He MeHee yeM GHdYHKUMOHATE-

"HEIMH BemecTBaMu. TakuM o6pasoM, NpolyKT peakuMH NoJAWMepH3auWH (nogH-
Mep) H HCXOIHOE BEIECTBO (MOHOMEP) HaXOAsTed IPYT ¢ APYTOM B OnpelenenHol
TEHETHYECKOH CB#3H, & HMEHHO: monumep ofpasyercs 3a CUET CORNHHEHHA GONb-
Oro YHC/I3 MOJEKYN MoHOMepa apyr ¢ apyrod. Ilosromy Muoraa, wo me neerna,
MOJHMEP MOMeT OHTh NPEBpalled B MOHOMEP NOCPEICTBOM €ro JenoJHMepHIAlHH;
STO 3ABHCHT OT CTPOSHHS MOJMMEpE, ero TepMHUECKOH YCTOHYHBOCTH M BOAMOMHOCTH
noGouutix npespawenuft, [loaumepusanua obkyHo npefcTaenser cofioft HeofpaTu-
MEIH TIPOLECE, B TO BPEMSA Kak HeKOTOphie BHIL NOMHKOHISHCANHA BRMovawT obpa-
THMBE DPaBHOBECHEIE peannuH. HaroHen, OCHOBERIE OTJIHYHA STHX JBYX NPOLECCOB
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JAHAKUAIOTCA €Ie ¥ B TOM, YTO SJeMeHTAPHEE COCTAR MOHOMEDE H NMPONYKTA ero
NOJTHMEPHZAIHH OJHHE H TOT He. 310 CIpaBeIHB) KAK LTH FoMOMOIHMEDHIAIIHH:

%CH; = CHR ~ (—CH;—CHR—),,,

TAK H LIS PALA CAY4aeB CONOAHMEPHSALNH, 4T0 MOMHO HATVIAIHO BHJIETh Ha OpH-
MEDE CIBIYIUHX PeakiHi:

% CHy = CHR + x 503 — [—CH;—CHR—50:—],,
nomucynsfon

xHOROH <4 £ O=C=NR'N=C=0 - [--GCDNHR'NHCO—]:_
noARYPETaR

Coctas ofpasyiolipxcs B 3THX DeaKiuHaX NoJHMepoB OYIeT Taxod me, Kak H coc-
TaB TOH HCXOZHON cMecH, H3 KOTOPOH OHH NOJIYYEHEL.

B npoTHBOMOJOMKHOCTE STOMY BHICOKOMONIEKYJIADHEE BEUIECTBA, NOJIYYaeMbie
NOJHKOHICHCAOHER, HMeIOT HHOA COCTaB, UeM Té HCXOJHBIe BeIeCTEA, H3 KOTOPHIX
OHH MOIVIAIHCE, BCIEICTBHE TOTO, UT0 OPOHCXOOHT BRIISMEHHE BOIOR[, [AA0HIO-
BOZOPOAA WJH JPYTHX HH3KOMOJEKVIADHBIX COENWHEHHH.

Tagum ofpazoM, OTAHYHE OOJHMEDHIANHH H NOAHKOHREHCALUHH 33KTMOYISTCH
B 32KOHOMEPHOCTAX IPOLECCOB H XHMHYECKOH NPHpOJe HCXOAHHIX BEINECTB, & He
B MpHpOoIe 06PA3VIIIHECA BEICOKOMOJEKYIAPHLEIX coelHHeul. B HacToslee BpemMs
MEL 3HASM YHKE HEeMANO NPHMEePOB, KOTAA OJIHO H TO e BHICOKOMOJEKY/SpHOe Be-
IecTBO MOMKET GbITh MOMYYEHO H TéM H ApYrEM crmocofom. B xadecTse nphmepoB
HD}KHd ¥KazaTh Ha MONHMETHAEH, NOJHITHICHOKCHI, NOMHEANPOIAKTaM H IpyrHe
NOJHMEPE!, KOTOPHE, KAK STO MOKA3aHO HA CJIelVIOUHX YPaBHeHHAX, 06pasyoTes,
B 3aBHCHMOCTH OT MPHPOJL HCXOJHLIX BEUECTs, KAK DOCPEACTBOM NOJHMEPHSALHH,
TaK H DPH MOMOITH NOJHKOHIEHCALNH:

¥ CHa=CHa— [—CHQ—]\“.

x Br (CHalip Br + 2x Na — [—CHy—14,, + 2= NaBr,
MOAHMETHARH

x Cﬂz;cm s [—CHy—CHy—0—1],

x HOCHy—CH;OH — [—CHy—CHy—0—1], + x H:0,
DOAESTAICHOHCHT,

x ’l‘IH {GH:];FD — [—NH (CHy)sCO—],,

x HgN (CHa)sCOOH — [—NH (CHa)sC0—], + x HaO.
NoARKAD p OIAKTAM

OCHOBLIBAACE HA MAMOMEHHOM BHIUE, NPeICTABNAETCA COBEPINEHHO HELETeco-
ofipasken ynotpebienye npeinoxernoro Kaposepcom [6] TepMuHa ¢HOHIEHCALHOH-
Had MOJEMEPH3AMHA? 104 0603HAUEHHA PeaKIHi NOJYUEHHA BEICOKOMOTEKYIAPHEIX
coeHHeHHH, CONEPMALIEX B NOJHMEDHOH LeNH aTOMB KHCIOPOIa, a30Ta H APYIHX
SNEMEHTOB, T. €. TeX COEIHHEHH, KOTOPEE B HACTOALEE BPEMA MPHHATO HAILIBATh
FeTepOUENHEIMH BEICOKOMONIEKYNADHEIME COEHHEHHAMH, TePMHH ¢KOHICHCALHOH-
Haf NOJHMEDH3ANMA», BRANYIOWHE B cefs JBa PasNHYHBIX MOHATHA, He cnoco6-
CTBYET ueTkoMY 0603HAYEHHID MPOLEeccd, BCKPHITHIO ero CymHOCTH. [loayuerHe ke
reTeponen L NOMHMEPOB, KaK GblI0 BHIHO H3 MPHBEJEHHLIX BHIIE PeaKIl, BO3-
MOMHO Kak DpH HOMOWH MOJHKOHISHCAUHH, TAK W NPH NOMOLLH NOMHMEepH3ALHH.

HekoTopeie aBTOPBI CYHTAIOT HeoOXOAHMLIM PasSHENATh PeaxuHH, OPHBORALIHE
K NOJYYEHHI0 BHICOKOMOJEKYJIEPHOrO CORlHHEHHS, HA TPH THIA, BBOIA HapsAly
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NONHMEPH3AUMEH M NOMHKOHIEHCAuWeH Tperdfi THM peakuHil — moJHnpHcoenu-
nene. Hampumep, Kepn [6a) oThocuT ® nonumpucoensmesmio PEAKIHH, NpOoTe-
Kawllie 0es BuIeNeHHS HH3KOMOMEKYMNAPHHX BEUIECTs, T. e, PeAKIHH, TpeicTas-
JISOILAE CTYTMEHTATYI0 MOJHMEPHSALMI0, HO B T0 e BPeMA 31ech KAWIAd CTAIHA
NpoNecca He 3@BHCHT OT Mpensulymed.

STOT BHI peaKuuil, NOCKOJbKY OH CONMPOBOKAAETCA MepPexoioM aToMa BOZopoaa
Ha KaxIOM STane peaknHH, N0 HAEMY MHEHHIO, CeIyeT OTHOCHTh K MOJHMepH3a-
OHH H Ha3bBaTh €€ aMHTPALHOHHAA MOIHMEPH3auHA» [3].

EcTh, HAaKOHEN, HEKOTOpHE HCCIENOBATENH, KOTOPbIe, Pasdenss BCE NPOHeccH
CHHTE33 NOJMHMEPOB HA ABE PYNMs!, OTHOCAT K MOVIHMEDHIAUMH JTHLIE TAKHE CHETE3M
NOMAMEPOB, KAK BHHHJIbHAS MOJHMEDHSALMA H NOJHMEDHSALMA LHEOB, BCE e
OCTAIbHBIE PEAKIHH OHH OTHOCAT K NOJHKOHAEHCALHH [66).

Mu TaK mogpo6HO OCTAHOBHAMCE HA BONpOCAx KJIAcCHpHEAIHE TIOJNHpeakuHi
NOTOMY, 4TO OT STOMO 3aBHCHT XAPAKTED HAJIOKEHHS H OGBEM pacCMAaTpPHBAEMOTO
mMaTepuana. XoTA BCAKAA KNaccHdMKauuda B TOf Wi uuHoR Mepe YCIoBHA, OfHAKD
HMeeTCH  OOENPHHATAA cCHCTeMa KAacCHOHKANMH, pasIielAiOMAR BCe NOJTH-
PeaKUHH HA [1Ba THNA! MOAUMEPUIALUA H MOAUKOHOEHCOUUA, 8 3ABUCILMOCMIL O
Mmoo, OMALNOENCR Al cocrmas AOANMEDD O COCHAST MOHOMEpD W oM mMung
NPoMeKAell npu SMOM  peakyuu, KOMOPhHE & OPRARUNECKOU XUMUL Gbisqom
Auuib Jeyx MUAR0g, 3 UMEHHO: NPHCOEJMHEHHS HAH 3aMellenHa. B IAAbHeHIIeM
H3JI03KEeHHH MEl OYIeM NPHIEPKHBATECA 3TOA KAACCHPHKAUHE NOMHPeaKmui.

BHIbl W PASHOBHIHOCTH MOJAHKOHAEHCALIMM

Kag BHIHO H3 OMpEfeNeHtA, NPONece NOVIHKOHISHCANHH BEMOYaeT B cefa pal
XHMHUECKHX peakuHfl KoRAeHcanHouHoro THna. OGUHM A% HHX HETASTCA BOSHHE-
HOBEHHE HOBHIX CBA3EH MEXIY ABYMSA OCTATKAMH MOJIEKV/ H BhIETEHHE HHIKOMOJe-
KYJIAPHOTO NPOAYKTA peakuuy (Boja, XI0PHCTHHA BoJopol, GeH30M, COHPT K T. m.).
DVeMEHTADHYI0 PEaKUH0 NOJMKOHAEHCAHH MOMKHO BHIPASHTh CJAEIYIOMMM Ypas-
HEHHEM:

Ra+ Rb—+ R—R 4 ab
(ab=H:D HX u 7.m.)

HeofxonHMEIM YOIOBHEM BOIMOMKHOCTH NPOTEHAHHA NOAHKOHISHCAHOHHOTO
nponecca ABIAETCA HAMHIHE B HCXOIHBIX BEUISCTBAX HE MEHEe ABYX QY HKUHOHANb-
HBIX [Py, GIarolapsa 4eMy pocT MaKPOMOJEKY/IR MOMeT NPOMCXOIHTs B ofe cTo-
POHBI:

a—A—a+b—B—b4a—A—ad ... 5. . —A—B—A—... 4 ah

B 3aBHCHMOCTH OT CTPOSHHS HCXOIHLIX BEWECTB M cnocofa NpOBelIeHE PeakiaH
NONHKOHIEHCAIHA MOMET GLITh OCYLIECTBAEHA B IBYX OCHOBHEX BAPHAHTAX, 4 HMEH-
HO: KiK PABHOBECHAH MOMMKOHASHCAUMA M KAK HEDABHOBECHAA NONEEOHISHCAMHA.

PasHoBeCcHad NONHKOHIEHCAUMSA — CIOMHLE NPOMECT, COCTOMINHE H3 CyMMH
PasTUYHBIX NPAMEX H 00PATHEIX Peakuki. 310 00YCA0BIEHO TEM, STO NOJHMEDHAA
MOMeRYI4, 06pasyiollanca B PeIVIbTATE PABHOBECHOH MONHKOHISHCALHH, MOMET
BCTYNATE BO B3AUMOIeACTBHE He TONBKO C NOGOYHRM HASKOMOJEKYTAPHEIM TPOAYVE-
TOM TOMHKOHIEHCAIHH, HO ¥ C HCXOMHRIME BRIIeCTRAMHE, 8 TAKXE H ¢ NoDo0HRIMH cefe
MOMHMEDHLIMH MOJekyaaMu. [IpHMepoB paBHOBECHOR NOJHKOHIEHCAUHH H3BECTHO
og9eHs MHOTO. OcoleHHO XOPOILO HOMIeN0BAHHEMH PEAKNHAMH ABIAIOTCH PeaKUHH
00pa3oBaHHA MONHAMHIOB M MOJTHI)UPOB IPH B3AHMOLEHCTBHH AHKAPOOHOBEIX KHC-
JOT ¢ JHAMHHAME HJIH COOTBETCTBEHHO C NIHKOJIAMH, HPGT‘EKHH}LT.[HE HPH HE]‘]}EBE*
HHH B pPACMJIaBTeHHOM COCTOAHHH CMecH HeXogHmX semects [7, 8):

xHODCRCOOH 4= x HoNR'NHy 7 [—DCRCONHR'NH~]_ 4 2x Ha0,
# HOOCRCOOH + HOR'OH & [—DCRCODR'0—], - Zx HyO,

Ilna sepasAoBecHOl MOAHKOHIEHCANHH XAPEKTEPHO OTCYTCTBHE B MPOLECCEe CHH-
T€3a NOJHMEePa OOMEHHEIX JECTPYKTHBHEIX peakunii, CI1ydaes HepaBHOBECHOH MOH-

2 pB. B. Kopumax, C. B, Busorpafoss 17



KOHIEHCAIHH H3BECTHO A0BOJbHO MHoro. [Ipasma, MHOTHE H3 HHX ORUTH OTKPHITH
JHIDb B MOCHENHE: BPeMA H H3YYelbl ellle HeloCTATOMHO nolpofHo.

K HepagHOBeCHOH NONMHKOHASHCALHH OTHOCHTCA, HanpHMmep, Mexpaznan [9—14)
H HH3KOTEMNEpATYPHAA NOJHKOHIeHcanHs B pacteopuTene [15, 16]. Tak, ofpasc-
BAHHE NOJHAPHIATA H NOJHAMHIA MewdbasHoll NoMHKOHIEHCADHEH MOMET OHTh
NpelcTaBieHo CAEIYIOUHME YPaBHEHHAMH:

% CIOCRCOC! + x NaDR'ONa — [—OCRCOOR'0—], -+ 2x NaCl,
% CIOCRCOCI + x HyNR'NH; - [—OCRCONHR'NH—]_ 4 2x HCI.

[lonygenne KpeMAHAOPTAHHYECKHX NOJHMEPOB anHDH.ELEHcaHHEFI IHAJIKHIACH-
NaHIH0N0B o6LIYHO MpencTaBameT coboii HepaBuoBecHm# npouece [17]:

r R
!
x RsSi (OH)g — L—éli—o- -+ x HyO.
R Ax

K HepaBHOBeCHOH NOJHKOHIEHCALMH OTHOCATCH TaKHE PEaKLHH: MONHPEKOM-
GuBamusA, IpHMEpOM KOTOpPOH ABjferca o0pasoBaHHE NOJH-A-THHIONPONHAGEH30J4
OpH NefcTBHH nepeunca Ha n-gHHsonpomHaGenson [18, 19):

H—i; —;m R— RH+ (V(E;—E: W

MOJHKOHAEHCAMA THAPAZHHA ¢ AMKAPGOHOBEIMA KHCAOTAMH, NPHBOLALIAA K [1OJTH~
aMunoTprasonam [20, 217
AN
Hy
HOOCRCOOH + 2 HyNNH; ——s —E—C M

~ N /7

|

NHq

peruaponoinkoniencanns 1,2-mupennnubopana ¢ rexcameTHaenIHaMHuom [22]):

CoHy
~H, [ L }
& {CﬁHEBHEJH + 2x H-.N [CH;];NH-, _—p H — NH {CH-;}QNH— ;j .

Kak nepasHOBECHEI/l IPOLECe TPOTEKAET H OKHCAHTEbHAS JerHIPONOIHKOHIeH-
canms aneryiena [23, 24], npupois K ofpasoBaHHI0 BHICOKOMOJIEKYJAAPHEIX Npo-
LYKTOB, CONEPHKAIIHX B HENH CONMPSAXEHHEIe aleTHICHOBLIE CBA3H (KapOuH):

Cu
% HC=CH —— [—C=C—], + 2x H*,
a TaKe JernaponoJukosfescagun 2,6-mumerHnderona, conpopoxiarlanacs ofpa-
soBaHWeM mpocToro noauspmupa [25]:
CHs CHs
|

HO S ol 0= Y
-
Ha &‘.Hg x
CeoeofipasHuIM THOOM HepaBHOBeCHOH DNOMIHKOHIEHCAUHH SBJIAETCH pEAKIHA
XJIOPAHTHAPHIOB JHKapOOHOBEIX KHCJAOT C Ouc-jeHONaMH, MPOTEKANEd NpPH mo-
BHmeHHOf Temmeparype [26, 27]:
£ CIOCRCOCI 4 x HOR'OH — [—OCRCOOR'0—] _ + 2x HCI,

3mech TpaKTHYECKH OTCYTCTBYeT ofparHas peakiHs oOpasymlierocs nojHMepa ¢
HH3KOMOJIEKYIAPHEIM NPOIYKTOM NONHKOHISHCALHH — XJOPHCTHIM BOJOPOIOM, 0=~

HaKO 0fpasywlnascAd MakpoMoJeKyJa MOMET pEearHpoBaTh ¢ HCXOAHEM Ouc-demo-
NoM W ¢ IPYTHMH MaKpOMONEKY/IaMH.
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K nomo6uomy tuny NOIHKOHISHCAUHH, NO-BHARMOMY, MOMET GHITE OTHECEHD M
BSaHMOMEHCTBHE FalOHIONPOHIBONHEIX YTAEBOMOPONOB C APOMATHUECKHMH YTae-
BOLOPONAMH HIH HX NPOH3BONHLIMH, TPOTEKANIEE B NPHCYTCTBHH KATAMHIATOPOR
Ppugens — Kpaprca [28]:

%CIRCI + x HArH — [—RAr—], + 2¢ HCl,

Hexotoprie peakuuy noasupKinsanmy, npotexaomed B Ape CTATHH, TAKKE cO-
9ETAIOT B cefle NPHSHAKH DABHOBECHOH H HepaBHOBECHOM noJHKOHIeHcauHR [29].
Hanpuwmep, ofpasosanne no/uGensnMuAa30108 [30) mponcxonuT B 1Be cranHH. Bua-
Hane paBHOBECHOH NOJHKOHASHCAUHEH MONYYAETCH MOMHAMMHOAMHI:

HtN NH! 'CGI’L'D E‘:&HI
MY Ne—gec”
AN T /SN

H,N NH, ) 0

—R—COMNH MHCO— 7

M
P Yo
HsM A \NH\; J:.

[lpy narpesasHd STOTO NoJIMMEpa npu GoJiee Bhicokofi Temnepatype (10 270°C) npo-
HCXOJHT JanbHeHINas NONHKOHAEHCANHA, NPOTEKAONIAN e KaK HEPaBHOBECHH
npouece, ¢ ofpasoBaHHeM NoMHGEHIHMHIa30/1a:

r =—R—=C0—NH NH—U0—
NHs

= 2x CaHyOH +

-

T NH NH
— 2K HQ_U = || "-‘H'."—él \\f.\[\’_@/ E—‘
| Sy S

LN ¥e

TTOMIMKOHIEHCAMA B 3ABHCHMOCTH OT CTPORHHA HCXONHBLIX BELIECTB MOMKET GhTh
OPEACTaRNeHa PASAHYHEMHE XHMHYECKHMH NPOLIECCAMH, H3 HKOTOPBIX  BaKHEeHITHMA
ABJNANTCA ClAelyiiine: sTepHHKauHA, aMHINDOBAHNE, JerKADHPOBAHHSe, AMKHIH-
POBaHHE, NHKJIHSAUHA, CyAbhHIRpORAHNE, AHTHAPHAHIANMA, 0OPA30RAHKE KOODAE-
HAUHOHHEIX IHKJI0B (XENATRPOBANNE). [I1A KAMOCTPALHH STHX Npoleccos B Taba. 3
NPHBEAEHbl COOTBETCTBYIOmHE QYHKUHOHANbHEE TPYNNH, KOTOpHE B3auMoneficr-
BYIOT B NPOLECCe NONHKOHIEHCAUNHH, JINA HamIoro M3 STHX NPOUSCCOB BOSMORCHO
Go.1bIN0E HHCA0 BAPHAHTOR B 3aEHCHMOCTH OT CTPOEHHSA HCXOJHEIX NPOIYKTOB H OT
TeX KOMOHHAUHH, B KAKHX OHH MOTYT BCTPEYaThesd.

INpexze Beero cielyeT oTMETHTR, YTO BCE 5TH PEAKIHA MOXKHO PasielHTs Ha Jpe
GoJibiIHE TPYNNLL B 3ABHCHMOCTH OT TOMO, NPHEMMAET JIH B PEAKIHH Y9acTHe OfHO
COBAHHEHHE, COAepMaluee OBe PasnuuHbe dyHKUHOHAMbHEE FPYONL!, KAK, HATDH-
MED, OKCHEHCNOTA, aMHHOKHCIOTE, HAH 3TH TPYNINEl HAXOAATCH B MOJEKYJAax ABYX
PA3IHYHEIX COEIHHEHHH, KaK 570 ObB2eT ropa3flo 4ame DpH PeaKUHAX TAKHX Coe-
IHHEHHH, KaK, HanpHMep, AHKapGOHOBLIE KHIOTE, ¢ TAHKOAAMH HIH IHAMAHAMM
H T. I.

Peaknuio, B KOTOpOfl YUACTEYIOT IRe (YHKIHOHANBHEE TPYNAL O IHOT O Be-
WecTBa Mul Gy/leM HASHIBATE FOMONOJHKOHJAEHCAUHefd, a npomece,
NPOTEKAWHEA NPH B3aHMONeHCTEHE ABYX QYHKIHOHAMLHEIX FPYIN, NpHHALIEKA-
WHMX PaAasSNMHUYHEM BelEeCTBAM,— FeTEPONONHKOHIECHCAUMHKE H.

B 3aBHCHMOCTH OT NPHPOAE QYHKUHOHAIBHEX UPYNN HCXONHHY BElECTB NOJH-
KOHIEHCAINK) CNENVeT TAKKEe DASIeNATL HA roMOodyHEUHOHATBHYID H reTepodyHK-
uHoHaAsHYR [17]. TIpH roMogyHKLIHORATEHON NOJHKOHIEHCAIMH NPOLECT npoTe-
K3eT B DE3Y/ILTATE BIAHMOIEHCTRHA YHHIMOHANLHEIX CPYNN OIHHAKOBOR XHMH-
YecKOH npHpoas.

x
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Tattnwua 3

DPYHEOHOHAALHWE TPYANL H THNN O6pAAYIOWHXCH COBMHHENHA

PYHRIHOHANBHEE TPYONN

Tun ofpasywinerocs

nEpBaR ETOpas Coma MERRY Spensmn FOSRHASHAR
—0H HOOC— — 00—
_OH - CICOROCCI —CO0— Monwsbap caoxabif
— OO0 —
—OH HO-= —0—
_OH Cl— —0— }Hunuwup npocTol
—0H O=CH—R —0C0— IMoananerans
P
E H
_a:;::gﬁ ;moc— —ﬁfl?:g— Tonuanruapus
—NH, OOC— — —
CH;0 H,NCONH; —CHNHCONH— } floanaren
—NH, ClOCO-- —NHCOO— Ioanyperas
—NHz Cl— —NH=—
RNH, R'CHO —N(RJCH({R")— } Tlonnamus
—NH, O=CH— —N=CH— Moaavepuoe  lag-
dos0 OCHOBAHHE
HaN—NHa O=C‘< ~N=CR— Monuasun
>C =0 HeN—NH— :}Cz NNH— TMoaurnapazon
e " v
N / Mool
!—_(C--C] Ci—E\ /—,.«C—C\
\-}-‘Q_H Cl L >—7C-C{ tTlomRyraesofopon
N /s el
:/—E'.—H H— :?C e
Y v Se_cl
—C—H HO—C, /\)C—ﬁ\ ]
H\\ ] H—Ar—0OH HO—Ar—CH— [Monugenon (dexon
H’LZO | dapMansIerigas
R NOJHMER)
—l MNasSy 5 5
il
—l NagS "_E}S_j_ [Maancy AbhH I
—35H HS— —5-5—
\ |
—5i—0i HO—5i— —D—Sli—-
I I
g I I [Monnchnokcan
—35i—0R R'CODSi— 05—
| | I
—i!'ri——C] Cl !5 |
l _] = _Sjl_ MoasucHaas
| |
—5i_0 |
| 1—OH HO—Me— —Sll— O0—Me— [Manamerasnocino-
KCaH




TaBauwuna 3 (npogommenne)

DYHRORONATLERE CPYION

CEA3n MEEIY SBEALAWE

Tun ofpaiyuoerocs
cosTHHEEEA

mepBan ETOQAR
I
e
CHO N —MNHCHNH— Menamuno-pop-
| | Ma L Ier H THEE
NHz—C C—MHs NoAHMEpE
% S
M
O 0
pl ;
CICHyCHy— ~ Cl— —P—0CHyCHyO— Pocdopoonepia-
R & mafk noansdup
__ N
ﬁg'} ROOC— 5 “ '5 MonuGensAMAzaznn
—MNH; o=
NH
HaN—NHs HOOC— N——N TMonnamKsoTpRAINA
I I
—C C—
\N—):NH*]
—HN—NH; RCOCHL0— R-C—({'JEH Toannapasea
N CR—
N
—N
HaMN—NH, HOOC— —CO0—MNH—-NH—C0— [oxeragpazng
HaN—MNH, HOOC N—nr—N Haraoxcagnazan
A
S ﬂ/
HOOC— — ™~
—MNHs HDDC—} (I /N— Tonsruen
C0O
—NH, HOOC— N
—0OH ] C,_-Q MMonrGenzoxcason
O
NH N
—NH, _ S _Q_
_SH } HOOC ¢ ...,.\S}C MoanGeraTdazon
NH; 0c
0 MaanferzHMuLaa0=
S IE® s v
NH; o M
—0 o= K aunouHER
OOpILHE
:}CO } Me** \Me/ noaHMep
—H P LLE]:
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Tagauwma 3 (oxoHYaHkE)

OVHELIHOHAARHLE rpyOON Tur l:l'ﬁl}E aVIOMeraen
CEAE MeMIy 38eHbaMH
fepn s Bropan !l COBRTHHEHHR
[ -0 O—
SN N~
& Me*t Me Koopiuraguorsrit
—OH TaNHMEp
=N N=
-5 5—
= NS
mSH } Me?* Me To e
=N" “N =
—5 g
_ . NS
e } Mes+ M2 » »
=S §=
=M N=
=N NS
Me M
—NH | Pt "t
=N N=

K stomy THDY nonHKOHIEHCANHH OTHOCATCHA, HANPHMED:
1) nonyvenHe NOAMOPraHOCHAOKCAHOB: PeAKIHSA NPOTEKAEET ¢ BEUIEJIEHEEM BOIR
3a CYET B3aHMOMeNCTBHA THAPOKCHABHBIX IPYIN AHAJKHACHIAHIHONIOB:
x RaSi (OH)g = [—Si(R}20—], -+ HsO;
2) cHHTe3 MpPOCTHWX NOAHSPHPOB H3 [VIHKOJEH:
x HOROH + x HOR'OH — [—OROR’'—], + 2¢ H;0;

d) nmomyyerHe NONHAHTHAPHAOE H3 AHKAPGOHOBEIX KHCIOT:
x HOOCRCOOH + x HOOCR'COOH — [—OCRCOOCR 'CO0—],, + 2x HiOy

4) obpazosanne dochopcolepKaHX NOMHSQHPOR HI JH-B-XJI0DITHAOBEIX SHH-
POB AJNKH/I- HIAH apHAPOC)HHOBEIX KHCJIOT:

x CICH:CHzOPO (R) OCH;CHsCl - [—OCH:CH2OPO (R)—], 4 CICH2CH:CI:

5) cuntes noamspHpos noaHkongexcaumHefi aH-(P-oKcHANKHNIOBRX)  sdmpoB
IHKapOOHOBHIX KHCIOT:

x HOROOCR'COOROH = [—0OROOCR'CO—=], + HOROH;

6) nonyuyenHe nosHsHPOB NONHKOHAEHCAUHER KHCABIX SQHPOB IHKApPHOHOBEIX
KHCAOT H TOHKONef:

x HOOCRCOOR'OOCRCOOH — [—OCRCOOR'0—], 4+ HOOCRCOOH.

lerepodyHKUHOHANBHAA NOJHKOHISHCAUHA MPEICTABAAST cO60H mpomece, B KO-
TopoM ofpasoBarie NONEMEPHOH UEeNH OCYUIECTBJAETCA 34 CUeT B3aWMolefcTBHSA
DYHKNHOHANLHEIX TPYNN PasiHYHOH XHMHYeckoll npaponul. [IpuMepaMy noJHEOH-
HEHCAIMH STOTO THNA ABAAIOTCA CAGIYIOUIHE PEAKIHH:
1) monyyexHe MONHAMHIOB M NOJAH3DHPOB H3 AMHHOKADGOHOBEIX H OKCHKapGo-
HOBREIX KHCAOQT:
xH;NRCOOH — [—NHRCO—], + H:0,

x HORCOOH —» [—ORCO—], + H;0;



2) cu HTe3 NOAHSDHPOB H NOJHAMHIOB H3 AHKapOOHOBRIX KHCAOT H MHOMOATOM-
HBIX COHPTOB (HIH IHAMHHOB):

x HOOCRCOOH + x HOR'OH ~ [—OCRCOOR'0—], + 2x H:0,
x HOOCRCOOH + x HyNR'NHy — [~OCRCOONHR'NH—]_ < 2x H:0;

3) o0pasoBaHHe NOMHOPraHOCHIOKCAHOB, HANPHMED, H3 ANKHJ(apHa)ranoua-
CH/TAHOB H AJKHJ(aPHI)3TOKCHCHIIAHOB:

x CISi (R)s Cl + x C;Hy0Si (R")2 OCsHs = [—Si (R)e—0—Si (R')r—0—], + 2¢ CH,Cl;
4) noayveHHe KOOPIHHAUHOHHEX NOJHEMEPOB H3 Guc-(P-IHKeTOHOB) H aneraTos

METAJLIOB:
rop
4] ?{} 1
x| 4 x (CHLO0)Me —=

iH:r Hy

O—R—CO
C.H.a H-a

/oc 0\ -~

— ! H M |+ 25 CHCOOH
K'- #

“ot—R—t0 ’
H MHOTHE IpyTHe (cMm. Tabn. 3).

Kpome ykasanueix npumepoB retepo- B roMONONBKOHISHCAIHH, PEAKIEA IBYX
BRIIECTE MOXKET GLITh OCYIIECTB/IEHA B IPHCYTCTBHH TPETHEN0 KOMIOHEHTA, KOTODRIA
He BXOOHT B COCTaB noJeMepa. B KayecTBe MpHMEDOB pearmHE TAKOTD POlda MOXHO
NPHBECTH B3aHMOeHCTEHE MHTANOHIONPOHIBOLHHX YIEBONOPOJOR € METALIHTE-
CKHM HATPHEM HJH #e PeaKuHH YIVIEBOLODONOB HJIH MEPHANTAHOB C KHLIOPOIOM
BO3NyXa. B naHEAX peaKuHAX NPHHHMAaeT Y9acTHe BelecTso, He BXOMALIEE B CO-
cTas oGpasyiolerocs NoJHMepa, YTO NPHHIMIHANBHO OTAHU@eT STH PEaKlHH OT
GoJBUIMHCTRA peakLHil NOMHKOHLEHCALHH, KOTOPBLIE MPOXOAAT (ea yuacTHA TPETEEND
KOMIIOHEHTa (eC/H HE CYHTATH KATAMTH3aTopa, HeoOXomHMOoro NHmb B HEKOTODHX
CIYHaAY). l'[omﬁnym NOMHKOHASHCAIHI0 UenecoodpasHo HasbBaTE MOTHEOHICH-
CALHel ¢ HEBRMIOYAIOUIHMCA AreHTOM.

BJIHAHME CTPOEHHS HCXOAHBIX BEIECTB
HA HX CMOCOBHOCTb K MOJHKOHJEHCALLHH

CTpoenHe ECXONHbIX BEIIECTB ABJIAETCH OCHOBHHM (haxTopoM, onpeleisiomaM
HX cnocofHOCTh K NOIHKOHAEHCALHH ¢ 06pa3oBaHHeM BHCOKOMOJIEKY/ISPHELX CORMH-
HEHHH, a4 Takxe GO/BIIYI0 HIH MEHBIIVIO CKIOHHOCTE STHX BElecTB K PATHUHHIM
NOGOYHEIM NPEBPALIEHA M, KOTODEE He IPHBOLAT K MOMYYEHHIO IOMTHMEDA HIH mpe-
DATCTEYIOT €ro ofpa3soBaHuiD.

Hmesomprecs B MHTepaType MHOTOUHC/IEHHBE JaHHEE O CIOCOGHOCTH PA3NTHUHEIX
HCXOOHBIX BEMIECTE K MOJHKOHIEHCAIMH He HOCAT NOCAEIOBATENLHORO, CHCTEMATH-
HECKOTO XAPAKTEDd, TAK KAK ONBITH PRIKO CTABHIHCE B CPABHHMBLY YCIOBHAK C yUe-
TOM BJIHAHHA PATHYHEIX YHCTO(HIHIECKHX HTH (PHSHKO-X HMHYECKHX DaKTOPOB, poNik
KOTOPHIX B MPOMECCE NMOMHKOHISHCAIIMH TAKKe BeJaHKA. BejencTeHe STOTO K IHTepa-
TYPHEIM JaHHBIM, npHBenerHEM B Tabu, I—X IV (c1p. 261 ca.), xapakTepuayiolHx
CNOCOGHOCTb TeX MW HHBIX HCXOIHHIX BEUecTs K 06pasoBanHio Pas/iHYyHLIX THIOB
ODOMHMEDOB NOJHKOHAeHcauHed, Ge3ycnioBHO, HAL0 OTHOCHTRCH KPHTHUECKH.

BamueHuMy 0cOGEHHOCTAMH CTPOSHHA HCXOIHEIX BEILECTB, ONpPelefiolHMH
HX crnocofHoCTE K o6pasoBaHHK BHICOKOMOJEKY/AAPHBIX COelHHeHHH, ABIAKTCA
GVEKIHOHANBHOCTE HCXOIHEX BELIECTE, CEAOHHOCTE HX K o0pascBaHHi0 UHKJIOB,
4 TAKKe BOSMOMHOCTE XHMHYECKOTO M3MEeHeHHA QVHEUHOHANBHEIX TPYNI,
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PYHKUHOHANBHOCTL HCXOAHBIX BellecTs

[lox $yHRUHOHANLHOCTEI) MOHOMEPA NMOHHMAlOT WHCJIO €r0 aKTHBHBIX Tpymnm,
Cnoco0HEIX YYACTBOBATE B MPOLECCE NMOJHEOHIEHCANHH, PYHKIHOHAIBHOCTE HCXO-
HbIX BEIECTB ONpelenAeT HX cnocofHOCTE K 0fpa3soBaHHK) BEICOKOMOJIEKYJAPHOTO
COBNHHEHHS H €ro CTpOeHHe, T. €. BOIMOMHOCTb 06pA30BAHHA B Pe3VJbLTATE MOJH-
KOHIOEHCANHH JIHHEHHLIX, HHKJIHYECKHX, PasBeTBJEHHHIX HJIH TPEXMEPHHIX MaKpo-
MOJERYJI.

MonobyHEIHOHATBHRIE BelecTa 06pasyloT NPH KOHIEHCAIHH JIHIOLE HH3KOMO-
JEKYJIAPHBIE TPOAYKTHL:

xa—A+ xb—B—-xA—B -+ xabh,

TaK HKaK B PeaynbTaTe HX BIAHMOJEHCTRESA TTOJ YHamTCH BeecTeEa, JHINEHHEE tpji'ﬂ K-
LHOHAMBHLIX TPYNO H HecnocoGHEIE K NalbHEHLIEMY MPEBPALIEHHIO.
BudyHKEUHOHANbHEE BelllecTBa cocoGHE 06PASOBLHIBATE JHHEAHEE BEICOKOMO-
JNeKyAapHEe coelHHeHHs. B pesyabrate BaaHMofeficTsHa OHOYHKUHOHANLHBIX
BEIIECTB JPYr ¢ IpPYToM KamIuf pas ofipasyercda NpPoIVKT, HMeUIHH Ha KOHOAX
IBe PyHKUHOHAIBHEIE TPYONE H, CIEI0BATENLHO, CIOCOOHEH K JanbHelmeMy B3an-
MOIeHACTEHIO H POCTY LENH I0 TeX Mop, NOKa CYUECTBYIT HeoGXoLHMEe N1 peak-
UHH HCXOIHHIE BEWECTBA, HJH Xe A0 TeX nop, NoKa olHa K3 ero QyHKIHOHANBHEIX
TPYNN HE NOTEPAET CBOEH AKTHBHOCTH H HCXONHLIH MOHOMED MpPeEpATHTCH B MOHO-
YHEUHOHANLHEIH NMPOLYKT, Ve HecnocoOHHA K JanbHefmed MoJHKOHIEHCALHH.

Tlepprifi sTan peakuun OHGYHKUHOHANIBHOID COEIHHEHHA MOMKHO BLIPA3HTH
YpaBHEHHEM:

a=—Ae=b == a—A—b = a—A—A—b 4 ab,
HJIH A8 Chyqas B3auMolefcTBHA 1BYX GHGYHKUMOHANBHEX MOHOMEPOB TaK:
a—A—a 4 b—B—b — a—A—B—b + ab.

[Tockoneky o6pasopasinficAs MPOIYKT HMeeT IBe QYHKOHOHANBHEIE TPYIMNL, OH
cnocofien K JanbHefimeMy pocTy:

a—A—A—b+a—A_b—sabta-A_A A b

H TaK ganee — 10 ofpasoBaHHi BHICOKOMOJEKYIAPHOTO COEIHHEHHH, YTO MOMCHO
BHIDASHTE OOIHM YpaBHEHHEM:

za—A—b—al—A—) b+ 2(x—1)ab.

TpudyHKIHOHANEHEE H NOMHQYHKIHOHAILHEIE HCXOIHEIE BelecTBA B3ATHE
B DEAKIHI CAMH NO cele HIH B cMecH ¢ OHGYHKIHOHAIBHEIME MOHOMEpaMH, ofpa-
SYIOT pasBeTB/IeHHRIE HIH TPeXMepHee noJuMepsl. [Ipu sToMm BHauane ofuuso 06pa-
3YIOTCA HHSKOMOJEKYNADHEE OOAHMEDE! (OMHTOMEpb), KOTOPLIE SBASHOTCA ILT4B-
KHMH H PACTBOPHMEIMH BellecTBAMM, TAK KA4K HMET pasBeTBJeHHbe, HO ele
He TpexMepHnie MonexyAul. [lpr yray6ieHHs npouecca NOJNHKOHIEHCAUHH
OHH NEPEXOIAT B TPEXMEDPHEIE, HENIABKHE H HEDACTBOPHMEIE NPOAYKTEL. [IpHMepanu
ABNATCA eHoN-hopManbIeruiHue, IIHGTANEEMEe H TOMY nolofHue CORNHHEHHA,
00pa3oBaHHe KOTOPHX MOMKHO H306pasuTe clenyiollefi obliel cXemoi:

b
A

A—A—3 + b=Be=b =+ . . —B—A—B—-..2%ab
I |
a B
|
viv—A—B—A _B—-...
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