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PEDEPAT: MeraxuMusa KaK CIIOCOO IIOCTPOEHUS BHUPTYaJIbHO -
9BPUCTHUYECKOTO IIPOCTPAHCTBA XMMUYECKOTO Au3aiiHa B TBOPYECTBE
OITMCaHUA q)I/ISI/IRO - XMMHUYECKUX IIPOIIECCOB M ABJIEHUN II03BOJIAET
OTYETJIMBO IIPOCIEAUTH Pe3yJbTaTUBHOCTL paboT 1mpogeccopoB
Kob6ozepa H.I1. u BacuiseBa C.C., cpopMmyaupoBaBmux B 30-50rr XX-
BE€KAa OCHOBHBIE€ IIOJIOJKE€HUSI TOI'O HAIIpAaBJIEHWA B HAYKE€ U TEXHUKE,
KOTOpPbIE B COBPEMEHHOM IIOHMMaHHNN TIOJIy Y1 Ha3BaHHE
"HaHOTEeXHOJIOTMH'. Hacrtosiee coolbIleHre NPeAIpUHATO B CBA3U CO
105-netueM co gusA poxaeHus npod.H.M.Ko6oseBa(1903 -1974 -2008).!
Eme B 1938r. npo¢d.H.M1.Ko603eB CTPOUT CBOIO 3HAMEHUTYIO
"TEOPUI0 aKTUBHBIX aHcamOieil” B 006JacTH TE€TEPOTreHHOIo
KaTaiun3a, Iojaras, 4To 3a KaTAIUTUYECKUI aKT B TETEPOT€HHOM
KaTa/lu3€ OTBETCTBEHHBLI HE CTOJBKO U HE TOJBKO COCTOSHUS
gederToo6pa3oBaHUs B TBEPJAOM Tejle WJIH 3JIEKTPOHHBIE
IPOLIECCHI, IPOTEKAIOIINE, HAIIPUMEP B MOJYIPOBOJHUKAX, a

ocoboro Bujia - "aKTUBHBIE aHCAMOJIHU', COCTOSANINE M3 CUYETHOTO

! BoskoB B.A.,BoHckuii E.B., u Ap.Bergarormueca X UMUK
Muwupa. M.: BIII,1991.- c.212.



4urciia aTOMOB, IPEACTABIAIIIMX co00M aMmopdHOe oOpa3oBaHUeE,
pacnopejiesieHre KOTOpOoro Ha aMop¢HON NOJJIOKKE, UT'PAIoIIeil B
reTEPOreHHOM KaTajln3e pOJIb HOCHUTENd, IOJIYNHAETCA 3aKOHY
I[lyaccora - CMOIyXOBCKro. MHOroO4YwMcCia€HHBIE HCCIENOBAHUSA
IpPOBEJEHHBIE B 3TOM o6nacTd (PU3NYECKOUM XHUMHH B
JlabopaTtopuu Kartanmusa u rasoBoil anekTpoxumuu MIY, B Tom
4quciae COTpyfHHMEaMH U copatHukamu H.M. Ko6Gosesa,
MIOATBEPAVJIN ClIeJIaHHBIE TEOPeTH-YeCKHEe PACUETHI . B
JaIbHEUIIIEM YKa3aHHBbIE COOOpaskeHUsd ObUIM pacOpOCTpPaHEHBI
H.N.KoGo3eBbIM C COTPyZHHMKaMM Ha o0JacTb NOOBBIIIEHUSA
YPOKAUHOCTH CEJIbCKO-X03AUCTBEHHBIX KyJIbTyPp OyTéM
OIPBICKUBAHUA I10JIeM cBepXpa30aBIEHHBIMM PacTBOPaMM COJIEN-
KaTaam3aTopoB. [IpekpacHoO! WwutiocTpanuei CI0KHON, HaKaIeH-
HOM COOBITMSIMU HAyYHBIX W HEHAYYHBIX CIOPOB TOIJAAIHEH
0o0CTaHOBKU fABJIAeTCA aBTobuorpaduss caMoro y4eHOro,
npuBoguMas B cBA3U ¢ ero lO6uneem - 105 -metwmem co JHA
poxzaeHms B HacrtoAmEeM cO6opHuKe. OCMBICIEHNE TBOPYECTBAa
yuyeHoro npod. BacuapeBeiM C.C., Yb€ BBICTYIUIEHHE Ha
Ko6ozeBckux urenuax B 1980r.° gaer sAcHyo KapTuHY
noHnMasud TBopuectBa H.I1.Ko6Go3eBa 1 He TOJBKO KaK OIHOIO
U3 POJOHA-YAJbHUKOB COBPEMEHHOI'0 HalpaB/JIeHUsA B HayKe -
HAHOTEXHOJIOTM, HO M TBOPYECTBA ITOr0 y4YE€HOIro B IIE€JIOM. B
TOKE€ BpEMsA VHUKaJbHBIE HCCIEJOBAaHUA camMoro Ipod.
BacuibeBa C.C. ¢ coTpygHUKaMU B 006JacTH HAHOTEXHOJIOTUU

3aCIIysKUBAKlOT CaMOro IIpUCTAJIBHOI'O BHHUMAaHHUA CO CTOPOHBI

% Ko6o3es H.!.136panHbie HaydHble Tpyael.M.:MI'Y,1978.-
T.1,2.

3 http: //kutol.narod.ru /KOBOZ/vasil.htm
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COBPEMEHHBIX CHEIUAINCTOB 0 HaHOoTexHojoruu. Eme B 1959r
npo¢d. C.C.BacuibeB mnybaukyeT coBMecTHO ¢ B.B.JOmmHONI
MaTepual o TOM, YTO "IPHU aJicopOruu 7-MU MOHOB cepebpa Ha 1
MOJIEKyJIE aJbOyMHHaA pacTBOp ajJb0yMUHa IIpuoOpeTaeT
YAUBUTEIBHOE CBOMCTBO - €I0 MOYKHO KUIIATUTH HECKOJIBKO YaCOB
6e3 cieloB Koaryjaanum OesKka U JayKe IOMyTHEHHS pacTBopa.
AHAJIOTMYHO BEAYT cebs MOHBI 30J1I0TA, HO HE€ HMOHBI CBHHIA U
UHKA. 3aJ0Jro J0 NOJy4YeHHOro pesyjgbTata B 1952 - 55rr
YYEHBIU BcJeJ 3a "Teopuel aKTUBHBIX aHcaMOiei" BBIABUTAET
COOCTBEHHYIO TEOPHIO 'CTPYKTYPHBIX aHcaMOieil", IIpUMepoM
KOTOPBIX MOTYT CIYKUTb TIpPaHyJbl XJOPOILJIACTOB 3€JIE€HBIX
pacTeHuii, UMEIOIIUE B CBOEH CTPYKType HaOOpBI ILIACTUH C
BRJIIO-UEHHBIMU B HUX U MKy HUMU MOJIEKYJIaMU XJIopoduiLia.
ABTOp (OpPMYyIUPYET BO3HUKHOBEHMHE B TAKHUX 'CTPYKTYPHBIX
a"HcaMbOiax" - "CTPYKTypHOE yCUileHHue', BO3HUKHOBEHUE
"pE30HAHCHBIX CcHUCTeM', "pe30HaHCAa HAIPSKEHHUI' Ipolecca
BO30OYKJEHUSA  MOJEKYJ,T.€.  CTPOUT Ha  HaHOYPOBHE
($OoTOAUHAMUKY YCTPONUCTB KakK OHMOJIOTHM-YECKHUX CTPYKTYPHBIX
ancambieii*. TloaTromy, korja Bepesun U.B. B 1970r. npejiaraer
"KMHETUYECKYI0O TEOPHI0O MUIEIAPHOIO KaTanmsa' W Jae
co3laeT '"HCKYCCTBEHHBIE CBE€TOYyBCTBUTE/IBHBIE (PEpPMEHTA-
TUBHBIE CHCTE€Mbl XMMMWYECKHX YCWIMTENeH ciaabbIXx CUTrHa-
Jg0B"(1970-1975rr), 6ytyun BeIIyCKHU-KOM MI'Y, 1 HUT/Zle B CBOUX
pa3paboTkax He yKa3bIBaeT Ha pa3pa-00TKU TaKUX YYEHBIX KakK

npod.Ko6o3eB H.U. u BacunweB C.C., TO 3TO JOTKHBIM 00pa3oM

4 BacwibeB C.C. 3HaueHHe [IUKIN3AIIYI CBOOOIHOM SHEPrum
B OM0-(U3UKO - XMMHUYECKHX IIporeccax.- B ¢6. TepmoguHamMuka

6uosiornyeckux npoiieccoB. M.: Hayka, 1976.-¢.205-219.



XapaKTepUua3yeT 06CTaHOBRy B HAQYYHOM MUHPE€ TOrO0 BPEMEHU,
BIIPOYEM KaK 1 cemryac, IIOCKOJIBbRY, HAaIIpUMEDP, B Image KarTaJjiore
MI'Y, rae - TO B aHHajlax CYMIIECTBYIOT CCBUIKUM Ha PpaboThI
H.1.Ko6o3eBa ( BrlmyckHuUKa MI'Y 1924r), HO B caMOM KaTajore
(I)aMI/IJII/IH 9TOT0 YYE€HOI'o Oase€ HE€ IIpoIIMcaHa, XOTd [JOJI3KHAa
CyLI€eCcTBOBATh rA€ - TO IIOCJIE, HAIIpUMED, K0636Ba....5 Bot mouemy
aBTOP HACTOAINEH 3aMETKH CYEJ HeOOXOAMMBIM IIPEANOC]aTh CJEAyIolleil cTaTbe
CBOEro poaa pa3bAACHEHHE, KOTOPOe, €CJIM He BOCCTAaHAaBJIAHUBAaeT status quvo, To mo
KpaiiHeii Mepe OpPHEHTHPYeT 4HUTaTelsa OCoJee BHHUMATEJbBHO OTHOCHUTBCA K
nHPOPManMOHHOH 6Ga3e AAaHHBIX JUTEPATYPhl IO HAHOTEXHOJIOTUH, He 3a6hIBadA 0 TOM,
4TO Ja¥Ke B JaBHO, Ka3aJIOCh, U3YYECHHBIX KOHTEKCTaxX TEKCTOB TPYAOB y4YE€HBIX HMEIOT
MECTO HENpeB3OieHHbIe MYAPOCTH pedJleKCMH MeTaxXMMHMH H MeTadH3HUKH
TBOp4YECTBa, KaK , Hanpumep B TpyAax Ilyankape miu IlIpeauHrepa, 3a KOTOPBIMH
CKPBIBAeTCA peajIbHOE MOJIOKEHHE AeJl B HayKe U TEXHHKE KOHKPETHOrO HCTOPHUYECKOTO
BpPEMeHH U KOTOPOe AJIs Halllei 3[I0XH M MCTOPHMH CTPaHbI Ha mpuMepe TpyAoB KoGosesa
H.A. m BacuaseBa C.C. HOCHT XapaKTep HECKOJBKO TOroJIEBCKOro OTTEHKa C
CofepIKaHMEM KOTOPOrO MOYKHO O3HaKOMHTBCH, HampuMep, Ha caiTe Y4YeHbBIX

YepHOroJIOBKH® .
K Moeii HayuHOI1 aBTOGHOrpadhun
H.N.KoGoz3eB

A pomuiica 12-ro masa 1903 roga B ceMbe opycTa B I'. MOCKBE U IPOMKWI B HEHl ITOYTH
6e30TiIy4yHO cKopo 60 set. B 1920 roay s okoHunn eauHyio Tpynmosyio Illkony (kak Torga
Ha3BIBAJIM CPEJHUE IIIKOJIBI), ¥ TocjIe KBaM(UKaAIlMH Ha ITOJIr0TOBUTEIBLHBIX Kypcax, 4To 6610

HeOGXO}]I/IMO B CBA3U cO cyraboit HOHFOTOBHOﬁ,ROTOpym JAaBajid Torga CpeaHue MNIIKOJIbI,

5 cMm. "Boponbsa Cio6oaa, Win kKak Apy:uiau Hukomnaii
HBanosuu u Cepreii CepreeBua’

http://www.scientific.ru/hobbyv/vor-slob. html
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mocTynua Ha (U3MKO- MaTeMaTUJecKuil ¢akyapTeT MOCKOBCKOro VYHH-BepcUTeTa Ha
EcrectBeHHoe otzaeneHue. Kypc ecrecTBeHHOro oOTAeIeHHUA § IPOIIET B TeYeHHE 4-X JIeT U
OKOHYMJI ero B 1924 rogy, Ho 06e3 JUIIOMHOH paGoThI, KOTOpas TOrJa CudhTasach Heobd-
3aTeNbHON, U KOTOpPYIO A Jelasl yie JONOoJHHUTeNbHO y mpod. E.U. IInuraabcKoro mocyue
TIOJIyYeHHs JUTLIOMA. XMMHUYeCKoe OT/eleHrne MOCKOBCKOrO YHMBEPCUTEeTa, KaK M Bech
YHuBepcuTeT B Iel0M, ObLT GoraT KPYIHBIMU HAy4YHBIMH CHJIaMM, M MHE IIpHBEJIOCh
YUUTBCA y TAKUX BHJIHBIX y4eHBIX U npodeccopos, kak H.Jl. 3eJIMHCKUN ITO0 OpraHMYecKON
xumund, U.A. KabaykoB o Heopranmdeckod xumud, E.W. IlInuTtanbckuii 1 A.B. PakoBckuii 1o
¢usmueckoit xummu u H.H. Tletun mo kmHernke. Kpome Toro, Torja y  CTYJAEHTOB
cylecTBoBajla TPAJUIUsA ITOCEIATh JEKIIMM OCOOEHHO BBIFAIONIMXCA YYEHBIX M JIEKTOPOB Ha
JApyrux daKyIb-TeTax - HA MaTeMaTUIecKOM, (PU3MIeCKoM, 61OIOTMIECKOM, HMCTOPHYECKOM,
opumdeckoM. IToaToMy MHe yAajock IpOCIyIIaTh HEKOTOPBIX IIPo(deccopoB M Kypchl Ha
oTuX ¢akyIbTeTax, BecbMa 3HA4YMUTeJIbHBIE II0 CBOeMy cozep:aHuio. B 1921 rogy a 6bu1
NPUHAT 10 KOHKypcy Ha Pa6dakx mpu MIY B KauecTBe accUCTeHTa 10 ¢GU3HKe, TAe
npopaboTaJj Ioyropa roga. to 6bL1a Mos IepBasd Iejaroruyeckas pa6oTa B YHUBEPCUTETE.

B 1924 roay s 6611 oCTaB/IeH IPU YHUBEPCUTETE, KaK Telephb cKa3aau Obl B aCIIIpaHType,
- ¥ HavaJl CBOIO Hay4HyI0 paboTy nof pykosoacTBoM E.U. IIINuTalbCKOro, KOTOPBIHM Kak pa3 B TO
BpeMs pas3pabaThIBaJl CBOIO U3BECTHYIO TEOPHIO IIPOMEKYTOUYHBIX IIPOAYKTOB B KaTanuse. Mosa
nepBad coBMecTHad pa6ora c E.M. 3akmouyasack B IIPOU3BOJACTBE WLIIOCTPATHUBHBIX
pacdeToB U BBI-YHMCJIEHUM K 9TOH TEOpHH, JAIOIIUX IIpeJCTaBIeHHE O
KMHETHKE KaTaJIUTUYECKUX IIPOIIeCCOB, NMPOTEKAIOMUX C OJHUM, JBYMA ¥ MHOTUMH
IIPOMEKY TOYHBIMU ITPOJlyKTaMH NP Pa3IMYHBbIX 3HAYEHUAX KOHCTAHT CKOPOCTU U KOHCTaHT
cpoacTBa. BmecTe ¢ aTMM A  3aHUMAaJICA MAaTEMAaTHYECKUMH aHAIM3aMU YPaBHEHUH 3TOH
TEOPUH M MEKJY IIPOYMM BBIICHWI, YTO CXeMa C JBYyMs IIPOMEMKYTOYHBIMH IIPOAYKTAMH,
XOTsl, W JlaeT KBAJpaTHOE ypaBHEHHE C JBYMs KOPHAMH JUIl SKCTPEMAaIbHBIX TOYEK, Ha
camMOM JieJle MMeEeT TOJIbKO OAMH MaKCHUMyM, TaK KaK BTOPOMY KOPHIO OTBeJYaeT MHHUMOE
3HaUYeHNe KOHIIeHTparuu. Bce aTH pesynabTaThl OBLIM IIOMEIIEHBI B cTaThe E.V. B OTAeIbHON
IJ1aBe B OCHOBHOM CTaThe IIO TEOPHUU IIPOMEKYTOUYHBIX IIPOAYKTOB, IZie GBLIO OTMEYEHO MOE
yuactTue B 2Toil pabGore. Co6GCTBEHHO, 3TO OBLIA Kak O6bl MOA JUIIOMHAs paboTa
(ormy6mukoBana B Zeit. Phys. Chem. B 1926 rozy). 9ro 6blL1a He TOJBKO MOS IIepBasi paboTa, HO

MOs 11epBasi BCTpeda ¢ HpOﬁ]IeMOfI KaTajau3a.



Crnenyromeii Moel yike SKCIEPUMEHTaIbHON paboToil B 06/acTH KaTaln3a SBHIOCH
M3ydYeHHe BHYTPEHHEro MexaHM3Ma KaTau-TUYeCKOro paclajia repekucH Bojgopoga CroO7 —
HoHaMH. M3ydeHune BeJIoch IyTEM IApalJIeIbHOTO  MCCJIeIOBAaHMA KMHETUKM 9TOH  peakIuu
U H3MEHEHHUS 3JIEKTPOIIPOBOJHOCTH CpPEeZibl, B pe3yJbTaTe IIOIVIOIIEHHs HOHOB BOAOPOJIOB
AKTHUBHBIM IIPOMEKYTOYHBIM IIPOJYKTOM, OOJaaioNuM OOJIBIINM IIPOTOHHBIM CPOJICTBOM.
ViamepeHHe BIeKTPOIPOBOJHOCTH IIPU 3TOM IIPOIleCCe BeCchbMa HATJIAJHO ITOKA3bIBAeT KakK
ob6pasyeTcsl 9TOT IPOAYKT (0H obpasyeTcd NPAKTHYECKHM MTHOBEHHO, KAk 3TO M TpebyeT
Teopuda IIINMUTAIBCKOro), KaK €ro KOHIICHTPAILHsA IOCTEIIEHHO MEHSEeTCSA C XOJ0M IIpoliecca
M KAk KaTaJlu3aTop JeWCTBUTENIbHO COBEP-IIEHHO OOpaTHMMO BOCCTAHABIMBAET CBOE
IIepBOHAYAILHOE COCTOSHHE 110 OKOHYaHMM peaknuu. B 1927 poxy sra pa6ora 6bLIa MHOIO
3aKOHYEHa U OoIy0- JuKoBaHa coBMecTHO ¢ E.U. B Zeit Phys. Chem. 39to ABMIOChE Kak 6bI MOeH
KaHIWJIATCKOM aucceprarueil. Bckope mocine aroro E.M. 6buT apecToBaH IIO JIOMKHOMY
O06BUHEHHIO, KOTOPOE HBIHE OIPOBEPTHYTO INpU peabuauTanyuyd U yMep B 3aKIIOYeHHH. B
pesynbpTaTe JabopaTopud OKasajach BPEMEHHO O6e3rjaBIeHHOM IIOKA KOJUIEKTHB €& He
opranusoBayica Bokpyr H.H. IleTtuHa, u cTas nmpojo/mkaTh paboTy gansiie. S cran pasBUBaThb
TEOPHIO IIPOMEKYTOUHBIX COEAMHEHUI SKCIIEPUMEHTAIbHO, 3aJaBIINCh LIEJbI0  BBIEICHUS
IIPOMEKY TOU-HBIX IIPOAYKTOB U HU3y4YeHHUA X (PUBMKO-XMMUYECKUX CBOMCTB. JIJIA 3TOr0 MHOIO
6pula BBIOpPaHA peaKIUA XOpPOIIO KUHETHYeCKHM wuaydeHHas IlInuranbckuMm u OyHKOM -
pasioxeHue nepexucu Bojgopoga Na;MoO, 1 MHOIO GBI HaliZIeH IIPOCTOM M Ha/IeKHBIH CIIoco6
BBI-JICJIEHUS] TIPOMEXKYyTOYHBIX COEIMHEHMI, CPel  KOTOPBIX OKa-3aJ0Ch TPH HOBBIX IIEPMO-
mbpara — MoOs, MoOg, MoOs. U3sydyeHne mnx (PU3HKO - XUMHYECKHUX, TEPMOXUMUYECKIX
KMHETUYECKHX CBOMCTB, HX yCTOHYMBOCTH B PpacTBOpE M TBEPAOM COCTOSHHH, TEILJIOT
o6pa3oBaHNs (KOTOpoe GBLIO IIPOBEAEHO MHOO coBMecTHO ¢ H.H. COKOIOBBIM - OJHUM M3 MOUX
MepBBIX JWIUIOMHHUKOB) IIpHMBEIM MeHA K (OPMyJIHMpPOBKE HEKOTOPOro OGIIEro MexaHH3Ma
KaTaJa3HOro JAeHCTBUA ( KATAJIUTHYIECKOrO pacliajia MepeKHCcH BOJOPOAa) HOHAMU IIOCTOSTHHOM
BaJICHTHOCTH THIIA MOJING/Ie-HOBBIX, XPOMOBBIX KOMIUIEKCOB M T.II. 9Ta PEKOMOMHAIIMOHHAA
TeopHsd pacraja IepeKHCH BOJIOPoia 3aKII0YaeTcd B TOM, YTO IEHTPAJbHBIA HOH OTPHIBAET
KHCJIOPOJIHBIE aTOMBI oT TIEepPEeKUCH  BOJOPOJA, PEKOMOMHUPYeT UX B CBoei
BHYTPHUKOOPAMHAIIMOHHON cdepe U BBIGpachklBaeT B BUJE KOHEYHOTO IPOJAYKTA PpEeaKIIUHA
MosteKynbl Op. JIeMCTBUTENIBHO, OKA3aJ0Ch, YTO BCE AKTUBHBIE KOMILJIEKCHI 006J1aJlafoT

YE€THBIM YHCJIOM aTOMOB KHCJIOpOAA U CITOCOGHBI IPOU3BOAUTH 1'10/:[06Hy10 peI{OM6I/IHaLII/IIO, Kak



TEPMOAMHAMMYECKH, TaK U KUHETHYECKH. ITOT MEXaHU3M CYIIECTBEHHO OTJIUYAeTCs OT
LIEITHOTO MeXaHM3Ma, IpeJyIokKeH-Horo 'abepoM Uil KaTaluaa IePeKHCH BOJOpoJa HMOHAMU
C TIepeMEHHOH BAJTEHTHOCTHLIO THIA €°' U HYyKHO JyMaTh, UTO COYe-TAHUE ITHX JIBYX
MeXaHM3MOB 6ojiee WIM MEHee HCYepIbIBaeT IyTH KaTaJUTUYECKOTO paclaja IIepeKHCcH
Bojopojia. HayaToe MHOIO HallpaBlIieHHE IO BBIJIEJICHHIO IIPOMEKYTOYHBIX II€PCOEIMHEHMH
6BUIO C yCIEXOM U BechbMa IIIMPOKO Pa3BUTO BriocieacTBuH I'.A. BorgjaHoBBIM.

IToce oxkoHYaHUA paGOT IO BBIIEICHHUIO ITPOMEKYTOUYHBIX IIPOAYKTOB, 1 COBMECTHO C
9.E. Tamp6paiix 3aHAJNCA 9KCIEPHU- MEHTAJbHOM IIPOBEPKOM BBIBOJA TEOPHHU IIPOMEKY TOYHBIX
NPOJIyK-TOB O 3aBHCHUMOCTU IIOPSAKA PpEeaKIUX OT TeMIIepaTypel, 9YTO U OBLIO HaMH
MIOATBEPKCHO Ha pasjoKeHUN Iepekucu Bogopoga CroO; - moHoM. IIpum aTtoM 6BLIO
BBEJIEHO obIee ypaBHeHHE I KaTaJa3HOTO IIpollecca, KOTOPOMYy, KaK IIOKasal
IIPOBE/IEHHBIM MHOIO aHAJIN3, TOUYMHACTCS IO0AABJIAIoIIee 60IBITIHCTBO KUHETUYECKHU
HCClIeIOBAaHHBIX KaTaJla3HbBIX IIPoIleccoB. BecbkMa  BaikHO, 4TO 9TOMY JK€ ypPaBHEHHIO
MOAYMHAETCA U KaTIMTHYECKUN pacIaj IIepeKHCcH BOJ0POo/ia €CTeCTBEHHBIM (DepMEHTOM -
KaTaja-30i. 9To 6blIa MOdA IIepBasi BCTpeda C GHOIOTMYeCKUM KaTaau3oM, Il KOTOPOro MHe
yJaaoch yCOBEPIIEHCTBOBATh HM3BECTHOE KMHETH-JYecKoe ypaBHeHre Muxaamuca.C aTHUX IIOp
Y MeHs YyCTaHOBMIJICA ITOCTOSIHHBIM M CYIIIECT BYIOIIWM IO CHX IIOp HHTEpeC K OHMOJIOrU YeCKUM
u 6modusmyecKrM IIpo6ieMaM, B YacTHOCTH K IIpo6ieMaM OHOKaTalIn3a, U CJIOMKHIOCH
y6esxeHre, YTo KaTalu3 B MEPTBOM U JKMBOM MaTE€PUU COCTABJIAET OJHY LEJIbHYIO IIPobaeMy 1
JIOJZKEH pelraThes Ha obmiel ocHoBe. B 1930 poay s GBI yTBEPHK/JIEH JONEHTOM XUMIYECKOI0
®daxynpreTa MI'Y. U Torga e IpUCTYIIUI K opraHusanuu JlaGoparopum HeopraHumdeckoro
Karanusa, KoTopas AB/IseTCA IpeAlIeCTBeHHUIIEH U IPapoANTeILHUIIEH CyIIeCcTBYIOme HbIHE
Ha XummdeckoM (akynpreTe JlaGopaTtopum Karammsa u 'asoBoil ONeKTpOXMMHUHU. Yike 3a
IepBBIe JIBA TOJla CBOETO CYyIIeCTBOBAHUA JlabopaTopys IIPOIyCTHIA dYepe3 cebs  OKOJIo
IoJIlyTopa JecATKa JUIUIOMHUKOB, CPeJyl KOTOPBIX OBLIM Telepb yie M3BECTHBIE YUEHEIE,
Takue, kak B.B. Epodees, fA.C. Kasapuosckuii, M.H. Temrun, B.A. Crapoctun, I'.M.
Hatoncon u ap. Torga ke GbUIN 3aJI0KEHBI IIOYTH BCE OCHOBHBIE HAIIPABJICHUS HAYYHOH
PpaboTeI, KOTOphIe IOTOM Iepenuty B JjabopaTopuio Karammsa u T'a3oBoil OIeKTPOXHMMUH, a
MMEHHO paboTel MO aJcop-OIMOHHBIM KaTalu3a-TopaM, KOTOphbIe BBUIMINCH B TEOPHIO
aKTUBHBIX aHcaM6ieil (B 1938 roxay), pa6orel 1o I'a30BOii OJJIEKTPOXMMHHU B IEPBYIO

ouepeb MO OKHUCJIEHHMIO a3oTa, Hada-Tble coBMecTHO ¢ C.C. BacuibeBbiM u E.H. EpeMuHBIM,



B.A. KoHOBaJIOBOM 1 /Ip.; paGoThl 110 IlepepaGoTKe METAHOBBIX Tras30B [0 aleTHwIeHA H
BOJSIHOTO raasa, nadatele ¢ C.C. BacuibeBbiM, f.C.KasapHosckuM, E.H. IMunxemaypw,
BIOCJIEZICTBUN  NIpojion-xkeHHple E.H. EpeMuHBIM; HaKoHel[ pa6oTBl IO BOJOPOJHOMY
IepeHaNpsKeHUIo, HadaTble ¢ HokoWHBIM H. V. HekpacoBBIM M IIPOAOJKEHHBIE ¢ B.B.
Mosn61aHoBoli. Hy:HO cKasaTh, 4YTO IIOMHMO IIpo6GJIeMBl TOMOTeHHOro kaTanusa E.W.
IImuTanbCckuii  paspaba-TeIBaJ TakKe BOIPOC O BOJOPOJHOM II€peHAIPSKEHUH - B
YACTHOCTU €r0 KMHETHUKH - C IIOMOIIBIO CKOHCTPYUPOBAHHOTO UM CIIEIMaIbHOI0 KOMMYyTaTopa.
E. . MoxeT cuuTaThbCA BOOOIEe 3adyMHATE]IeM B HaIled 3JIEKTPO-XMMUM paboT B  BTOH
ob6mactu. Ilocme ero apecrta OTH paGoThl IPAKTUYECKH IIPUOCTAHOBWINCH B TOM
HAIIpaBJIEHUH, B KOTOPOM OHO Pa3BHBAJIOCh UM JUYHO. [ToHavasry s 6bLT JaI€K OT 3TUX pabor,
HO ToToM, Onarogapa 6mm3octu k H.M. HexpacoBy, OJHOMY M3 OCHOBHBIX COTPYAHHKOB
IImuTasbCcKkoro B 9ToH  o6JacTH, A  IIO3HAKOMWJICA C  IIpo6ieMoM KaTOJXHOTO
IepeHalpsKeHNUsl, U MeHs OHa CWJIBHO 3auHTepeco-Baja. Ho He co  CTOPOHBI cBoeit
KMHETHUKHU, a CO CTOPOHBI POJIM dHEpreTHudecKkux ¢akTopoB B IlepeHanpsixeHuu. MHe u H.M.
HekpacoBy yzajock IIOKa3aTh, YTO IIOJIAPU3YEeMBI KAaTOJA WCIyCKaeT aTOMBI BOJOpOAA CO
CBOEHl IOBEpPXHOCTM U IPUYEM C TeM G60Jb-IIe WHTEHCHBHOCTBIO, YeM BBIIIE €ro
nepeHanpsxeHye. C Apyroi CTOpPOHBI IT0J00HAA 9MHUCCHS aTOMHOI0 BOZIOPO/ia  JIOJIZKHA ITPOMC-
XOZUTH TEM JIerde, YeM MeHbIIle 9Heprus cBa3u H - aToMoB ¢ ero mnosepxHocThio. OTcCIona u
BO3HHUKJIA KOHIICNIUA BOJOPOJHOIO IIEpEHANPSIKEHUsd, KOTopad BIIOCIEJCTBHH ObLIa
chopmympoBaHa, Kak aJicOPGIIOHHAA TEOPHUA BOJOPOHOIO IIEPEHANPSKEHU, ¥ B OCHOBY
KOTOPOM 6GBLIO ITOJIOKEHO HEKOTOPOE NPaBUJIO OOINEro 3Ha-4YeHHUdA: IIepeHaNpsLKeHue Ha
KaTojie, a TaKiKe U Ha JIPYyTHX JIEKTPOJaxX TeM BBIIIE, YeM MEHbIIle O9HEPIUsA CBA3M aToMa
BOJOpOJIa C MaTepHUayioM KaToja. ITO NPaBMWIO He 3aBHCHUT Jlaske OT IIPeJICTABICHHI O
MeXaHHU3Me IepeHall- PSAKEHN U IOJKHO YYUTBIBAThCSA 060U Teopuei aToro sisjeHud. B rakom
BHJIe OHO M BOIILIO B HayKy. OHO 6buTo cdopmymupoBaHo Hamu c¢ H.M. HekpacoBeiMm B 1930
rogy u omyo6smkoBaHo B Zeit of Electrochem. BrociiencTBun aTi paGoThl O6bLIN ITPOJIOMKEHBI
MHOIO CcOoBMecTHO ¢ B.B.MoH61aHOBOM yse B HaIpaBI€HUM dJeKTPOKaTaau3a U
anexrpoguddysvun. Hama teopus ¢ HekpacoBbIM IIpHMBOJWIA K BBIBOAY, YTO UM MEHBIIE
oHeprus cBA3u H - aToMa ¢ KaTofioM, Te€M OH, €CTeCTBEHHO, JO/KEH Jerde TUJpHPOBaTh
BeIlleCTBa, BHOCHUMbIE B IIPHKATOJHOE IIPOCTPAHCTBO, T.€. TEM OH JO/IKEH ObITh Goiee

OHEPIrUYIHBbIM JJIEKTPO-KaTaJIru3aTOPOM. JTo l[eﬁCTBI/ITGJII)HO 6BLIO IIOATBEPIKAECHO MHOIO U



MoHOG/IaHOBOM IiesIol cepueld paGor. TakuM o6pa3oM, psAJ dJIeKTpoKaTaln3a 3TO ecThb
ofpalleHHbIM psAJ KaTaan3a (y KOTOporo, HA0GOpOT, aKTHBHOCThH BO3PACTAET, KaK IIPABHIIO
C IOBBIIIIEHUEM 9HEPTUM a/ICOPOIIMOHHOM CBA3H K aJCOPOUPOBAHHBIM BEIIECTBAM).

BMecrTe ¢ TeM aTa Hallla KOHIIEMIMA OTMEHIIA BeCbMa [IPUMUTUBHEIN B3rjsy Borrodepa,
9TO Psif| BO3PACTAIOIIETO BOAO- POAHOIO I[T€PEHANPSIKEHNS €CTh IPOCTO PSIJ YMEHbIIAIOIIENCsT
PEKOMOMHAITMOHHON aKTUBHOCTU MeTaUla. JlaJbHeNIye ucciaefoBaHusa ¢  MOHOGJIaHOBOM
[IOKa3aad, YTO 9TO OOpallleHHe JJIEKTPOKATAINTHYECKHX CBOMCTB CPaBHHUTEIBHO C
HOPMaJbHBIMUA ¥ KaTAJIUTHYECKUIMH PACIPOCTPAHSETCS HE TOJBKO Ha OHEPIUI0 CBSA3H,
HO M Ha JApyryde BasKHEHIIVe IapaMeTphbl KATAIUTHYECKOro Iporecca, a HMEHHO Ha
OTpaBJeHHE, KOTOPOE aKTUBHPYET JIEKTPOKATAIN3, HO, KAK U3BECTHO, I1apa-Iu3yeT KaTajus;
Ha BO3HHMKHOBEHME AKTHBHBIX I[EHTPOB Ha II0-BEPXHOCTH KATO/A, KOTOpBIE OISITh TAKHU
JIe3aKTUBHPYET  OJIEKTPO-KATAIN3 W SBIAIOTCA  JPYrOil CTOPOHBI HEOGXOAVIMBIMU ISt
HOPMAaJIbHOTO KaTaausa.

HaxkxoHern;, HamMy G6bUI HENPUHYKIEHHO C OTOM TOYKH 3pEHHs OOBACHEH BecbMa
mapaJOKCaIbHbII (aKT OYeHb JIETKOro U GbIC- TPOro IPOHMKHOBEHUS  BOAOPOJA Jepe3
MeTaJUlbl IPH OTPABIEHUM KX IOJISPU3YeMOM ITOBEPXHOCTH. Bech 9TOT KOMILIEKC paGoTr
3aKOHYIICA IIPUMEPHO B cepefyHe 50-X TOAOB M JaJbllle MHOIO He Hpojonkaica. Ho a
HaJEICh, YTO OTO TOJBKO Iay3a, 3a KOTOPOU IOC/IEAyeT MPOJO/KEHME I[€JIOr0 IHKJIA.
Hy?KHO OTMETHTb, YTO B CBf3H C 9TUMH paboTaMy BO3HHKJIA BeCbMa OKUBIECHHAS WM JaKe
pes3Kas JUCKYCCHs MEXAy MHOI U (DPpPYMKH-HBIM M €r0 COTPYAHHUKAMU, KOTOpas TaKKe
ocTajach HE3aKOH-YEHHOH, TaK KaK IIPOJO/IKATh €€ B TOM IIIaHe, KOTOPBIM el Ipuaaia Hama
IIPOTUBHAS CTOPOHA 10 MOEMY MHEHHIO HE MMeJI0 HUIKAKOr'0 CMbICIA.

IIpun paspaGoTke TeOpUM IIEPEHAIPSIKEHNs s BIIEPBBIE CTOJKHYJICA C IIapaMeTpoM
SHEPrHM CBA3M IIPU TEeTEPOreHHOM KaTaln3e, M O9TO IIOCIAYKHWIO MHE CyIIeCTBEHHBIM
OPHMEHTHPOM /IS [IOHUMAHUA Ka-TaIn3a B I[EJIOM U JUIsi MOHX JaJIbHEHIINX TEOPETUIECKUIX
pa6oT 0 MeXaHMU3My KaTajln3a, O KOTOPBIX s TOBOPIO HITKE.

ArcOpOLIIOHHAsI TEOpHUs IIepeHAINpPsDKEHUs Oblla OTMedYeHa B HHOCTPAHHOU IIevYaTH,
BOIIUIA B COBETCKHE PYKOBOJCTBA I10 SJIEKTPO-XUMUM W, €CJIM He SBISETCS HCYEPIIbIBAIOIIEH
TEOpHEN 9TOr0 BeCbMa CJIOMKHOIO SBJIIEHHUS, TO BO BCAKOM CJIydYae OHAa PACKpbLIA €ro

HEKOTOPBIE BaKHbIE CTOPOHBI.



B 1935 rogy s 0 COBOKYIIHOCTM PaGOT II0 KaTalIM3y M IIepe- HaIPSKEHUIO OBLI
YTBEp#KJEH B YYEHOH CTeNeHH JIOKTOpAa XMMMYECKHX HayK U JIeHCTBUTEILHOTO WieHa
WucruryTa Xumuy MIY (uro  6BLIO  OKBHBAJEHTHO IPO(QECCOPCKOMY 3BaHHMIO U IIO-TOM
GBITI0 IM 3aMEHEHO).

1930-e roxapl ObLIM HAYaJIOM WHYCTPHUAIM3AIAM, B YACTHOCTH HAdYaJoOM CO3JAHUS
TAMKEIONH XUMHYECKONM ITPOMBIIIJIEHHOCTU M ITOC-TPOMKU IePBBIX a30THBIX 3aBosioB B CCCP,
3aBOJIOB CHHTETH- YeCKOT0 aMMHaKa. OT0 GbUI TaKiKe Iofi OPraHM3aIuy MHCTUTYyTa A30THOM
IIpoMeinuieHHOCTH, TemnepemtHero 'MAITa. B aToT MHCTHU-TYT A GBI IIpUIJIAIICH 3aBelOBATHh
CerxropoM Katammsza. d nmpumen Tyga ¢ TeMH KaApaMM, KOTOPBIE ycCIIeJa BOCIMTaTh
Jla6opa-Topusi Heopranmdeckoro Karammsa MIY u ¢ TOH TeMaTHKOH, KOTOPYIO MBI
ycrenu TaMm HavaThk. Moum 3aMmectuTeneM no Cekropy Karamusza 6pi1 C.C.BacuieeB, a
IJTaBHBIMU yJacTHHEAMHu pabot - B.B. Epodees, E.W. Epemun, A.C. KasapHoBckwmii, .M.
Kamranos, T'.JI. Hartancon, B.I1. OxoTuH u pAj 6ojee MOIOABIX PaGOTHUKOB. VIMEHHO B
cexTope Karammaa I'MA s1 Hauas cBoU IIepBhIe paGoThI ITo reTeporeHHoMy Katammay, mo
aMMHUAYHOMY KaTa-JIM3y, II0 IIpobjemMe IPOMOTUPOBAHMA KaTalIN3aTOpOB, IO  MexXa-HU3MY
aMMHAYHOT0 KaTa/In3a, 110 CO3/JaHIIO CMEIIaHHBIX ~ 60jIee aKTUBHBIX KATaIu3aTOPOB U T.II.

B aTmx pa6orax yjajoch IOJIYYUTh  CYIIECTBEHHO  HOBBIM MaTepuaa IIo
pacmpejieIeHHIO IIpOMOTOpa B TBEPJOM pacTBOpe KaTajau3aTopa M IIOKasaTb, 4YTO 3TO
pacrmpejielieHle ABISAETCA He PABHOMEPHBIM H UYTO IIpoMaTophl (kak aTo Hamen B.K. Cemen-
YEeHKO) ¥ JUIA CIUIaBOB,  fABJIAIOTCS TIOBEPXHOCTHO  aKTUBHBIMHU BeIIeCTBAMH. IJTO
CYIIECTBEHHO MEHSJIO B3TJIAJ, Ha CMEIIAHHBbIE KaTAJIU3aTOPhl, IIOTOMY YTO YyCTaHABIMBAJIO,
YTO COCTAB KaTajH- TUYECKHU-J€ATE]bHOH ITOBEPXHOCTH KPHCTA/UIOB PE3KO OTIMYaeT-cAd OT
CpefHero cocraBa KaTajausaTopa, JaBad CUIbHoe oborameHue (B 40-50 pas) BBeZEHHBIM
npoMoTopoM. B aTux pa6orax 6bUI BIEpBBIE NOAPOGHO HM3y4eH IIPOIECC BOCCTAHOBIEHUS
HUTPHJIOB Keje3a BOJOpPOJOM JI0 aMMHMaka -, coBMecTHO ¢ B.B.EpodeeBrIM - u 2To
TIOCIIY3KMJI0 OTIPABHON TOYKOM €ro Temlephb yike IITHMPOKO H3BECTHBIX HCCJIEJIOBAaHMM I10
TOIMOXUMUYEEKOH KMHETHKE reTepPOreHHBIX ITPOIIECCOB.

Ho ammmayHad IIPOMBIIUIEHHOCTh HMEET JB€ CTOPOHBI - C OFHOH CTOPOHBI 3TO
npo6jeMa KaTajauaa, C JPYyroil CTOPOHBI - 3TO IpOo-6/ieMa HEPruy, IIOTOMY YTO OCHOBHOE
HICXO/THOE CBIPhE JIJII a30THOM IIPOMBIIIUIEHHOCTH - BOZOPOJ, - ABJIAETCSA BECbMa 9HEPrOéMKIM

TIPOAYKTOM. BOI[OpOI[, KaK M3BECTHO HE BCTPEYAETCA B IIPUPOAE B KAYECTBE CB060L[HOI‘O



9JIeMEHTa M €ro IIPUXOJUTCA JOOBIBATh WM Pa3jIOKEHHEM BOJbI, MIM KaKUM-JII60 JAPYyTUM
myTeM c GoibIoi 3aTpaTol sHeprud. Kpome BoJbI, B IPHpPOJAE CYIIECTBYIOT €IIE JBa
BOJIOPOJIHBIX pe3epBa: - 3TO YIJIEBOJOPOJHOE CHIpDbE B BHE HE(TU U €CTECTBEHHBIX IasoB,
B IIEPBYIO O4Yepelb METAHOBBIX, - M KOKCYIOIIMecs YIJIH, Jalollye KOKCOBBIHA ras. Jlo 30-x
rofioB BOJIa M KOKCOBBIM a3 SBJSIMCH OCHOBHBIMU M JaiKe, IIOMKAIYH, €JMHCTBEHHBIMU
HCTOYHMKAMU BOJIopojia. MHOI0O M MOMMHM TOBapUIlaMH 10 paGoTe O6bLIa BBIABUHYTA B
CCCP mpo6yieMa UCIIOIb30BAHUA METAHOBBIX Ira30oB, KAK  XUMUYECKOTO CBIPbSI B JIBYX
HAIIpaB/ICHUSAX: BO-TIEPBBIX - IyTEM KPEKUHTa JI0 alleTUIeHa U BOAOPOoJa, YTO JaeT cpasy JABa
LIeHHBIX TPOJAYKTa - areTuiIeH, KOTOPBIM ~ MOMKET  CJIYKUTH POJOHAYATBLHUKOM
NPaKTHYECK! BCEH OpraHMYeCcKOH XMMHMHM M BOJAOPOJ, KOTOPBIM fABIAETCA HEOOXOAUMBIM
CBIpBEM I a30THOH M T'UAPOT€HU3AIOHHON IIPOMBIIUIEHHOCTH. M BO -BTODBIX: IIyTeM
OKHCTIMTEIbHOH B3PBIBHOM KOHBEPCUM MeTaHa, BBIpaKamolleiica BecbMa IIPOCTBIM
ypaBHeHueM CHj + Oy = CO + Hy + HyO. CMmech okmcu yrieposa U BOAOPOJA SIBIISETCS
CBIpBEM JUIA TIOJIyY€HUs BOZOPOZA IIyTEM JIONOJHUTEIBHOH KOHBEPCHH OKHCH yriepoja C
BOAAHBIM IIApOM, WM € MOKET HeIOCPeJCTBEeHHO HCIIOIb30BaHAa JUIf IPOMBIILIEHHOCTH
CUHTETUYECKUX CIIMPTOB X MOTOPHOTO TOIIMBA. TakuM o6pasoM, MeTaHOBOE JEepeBO uepes
KOHBEPCUIO MeTaHAa M KPEKMHI MeTaHa JI0 alleTWIeHa MOMKEeT CXBATUTh IIOYTH BEIO JIETKYIO
U TSKENYI0, M1 OPraHMYeCKyIo U B 3HAUUTEIbHON Mepe HeOPraHMYECKYIO IIPOMBIIITIEHHOCTD.

Hammu 6pumn  moctaBieHel BrepBele B CCCP  paGoThl 110 2JIEKTPO-KPEKUHTY U1
TEPMOKPEKUHTY MEeTaHOBBIX rasoB JI0 aleTWIeHa, HaW[eHBI YCIOBUA IIOIydYeHUS
ONTHMAJIBHBIX BBIXOJIOB alleTW/IeHa B paspsafax M IIPU BBICOKMX TeMIlepaTypax; H3ydeHa
KMHETUKA OTOM peakKIWM, IIPe/JIOKEeH MeXaHM3M e€ M CI0COGhI pacueTa OCHOBHBIX
mapaMeTpoB. Ha rmpuMepe  2JeKTPOKpPEKHMHTa OBLIO OTKPBITO HHTEPECHOE SBJICHHE -
9HEpPreTUYEeCKUN KaTalua B pa3pafax B BUJe CUIbHON aKTHBAIIMM KPEKUHTa BBEJI€HUEM I1apoB
pryTu (pabora mposeneHa coBmecTHO ¢ C.C. BacmibeBeliM u 3.E. Tanp6paiix), 4To JIeryIo B
OCHOBY Hallleli TEOPUH 9HEPreTUYeCKOro KaTaln3a B pa3paaax.

KpekuHr MeTaHa /10 arjeTUIeHa ¢ OYe€Hb GOJIBIIINM TPY/IOM IIPOKIajbIBal cebe J0pory B
CO3HAHMM HAIIMX TEXHOJIOTOB U OCOGEHHO MHHHCTEPCKHUX paboTHHMKOB. Ho BO BpeMs BOMHBI
B 1943 rogy Ham Bce K€ yAajgoCh CO3JaTh IEPBYIO  OIBITHYIO YCTAHOBKY no
9JICKTPOKPEKMHIY MeTaHa JI0 aneTmwieHa B CapaToBe Ha CapaTOBCKOM IIPHPOJHOM MeTaHe.

Jra ycTaHOBKa (934 &2} caenana E.H. EpeMI/IHbIM, OTO3BaHHBIM JJIS1 9TOrO0 CIienaJIbHO U3



apmuu, mpu KoHcyabTanuu moei, C.C. Bacuisesa u E.H.ITun-xenaypu. OHa faBajia  XOpOIIIHe
BBIXO/BI M IIpopaboTasia HECKOJIbKO MecAeB. IloroM pa6GoTel 1O KPEKHMHTY MeTaHa
BO30OHOBMJIMCE B MHCTUTYTe A30THOM IPOMBIIIJIEHHOCTA B PYKOBOAMMOM MHOIO CEKTOpE
KaTammsa 1 OHEproXvMHH M COCTABHJIA BIIOCJIEACTBUU IIpEIMET JOKTOPCKOM JHccepTaIluy
E.H. Epemuna. Ceffuac 3JIeKTPOKPEKHHT B HAyYHO-TEXHITYECKOM pa3pese IIPOI0I-3KaeTCs y Hac
B Ja6opaTopuH, a B TEXHHMYECKHX MacIiTabax OCyIeCTB/IAETCA Ha CapaTOBCKOM CIIMPTOBOM
3aBojie. Kak Ha MHTepecHBIN BapHMaHT yKasKeT Ha IIOJydYeHHe STHJIOBOTO CIIMPTa M3 MeTaHa
Jepes CTaJuIo 3JIEKTPOKPEKUHTA, TUPATAIUIO alleTH-JIEHA ¥ BOCCTAaHOBJIEHUE alleTalbJIeTH/a,
OCyIIIeCTBIIEHHOTO B 1a6o-paTopuu KI'S mHo10, E.H.EpeMuHbIM 1 TepexoBoii.

B3peIBHAsA KOHBepcHUAMeTaHa Gblla HAMU CHadasla OCYIIeCTBIeHA TOME B HEGOJIBIIIOM
npo6HoM MacmTabe. Ha MajleHBKOM JBUTaTelle BHYTPEHHEIO CrOpaHHUs, IIOCTAaBJIEHHOM B
noasane Xumdara MIY, B crapoil maboparopun Heopranmdeckoro Karammaa MHOIO H
E.H.ITunxenaypu, npudeM GbLIO ITOKA3aHO, YTO 3TOT IIPOIECC MOMKET WJTU B JBUTATENe,
MUTas ero Heprueil U BbIJaBad B TO K€ BPeMsA TEXHOJOTMYECKH - IIeHHBIH raa. ITorom aToT
nporecc 6b11 nnepeHeced E.H.IIunxamaypu B Gonpimpe MacmTa6el B 50-TH  CHJIBHBIN
JBUTATEb HA €CTECTBEHHOM Ta30pOXACHUM MU, HakoHel, B 50-x rozax ucnbeitan f.C.
Kaszapnosckum Ha 300-CHILHOM ra3oMOTOpe Ha  JIHENPOA3EP:KMHCKOM  a30THO-TYKOBOM
3aBojie C BechbMa XOPOIINMH ITOKasaTelsaMU. TepMoJUMHaMUYeCKUi aHaJIu3 3TOTo IIpolecca,
NIPOM3BEIEHHBIM MHOIO, TIOKa3aJl, YTO 3Ta CHCTeMa IIPH COOTBETCTBYIOIIEH TeMIiepaType -
TeMIlepaType B3phIBa WM I'OPEHUS 3TOM CMECH, - IaJlaeT B aGCOMIOTHO T€PMOAMHAMIYECKIH
MHHUMYM ¥ II0O3TOMy Kak Obl HU IIPOBOAMJIACH 3Ta peakIus - B JABUTATeNe, B
6e3ruIaMeHHOM Tropeilke WM B (akeje, OHa BCE PaBHO JO/IKHA JIaBaTh, KaK U GaKTUIECKH
OKAa3aJIoCh, OFITH U TOT K€ KOHEYHBIH ra3. TakuM 06pa3oM, 3TOT IIPOIecC MOMKET BapbUPOBATh
B pasmuuHbIX (popmax. Ceifiuac oH ocymiecTBieH KarapHoBCcKHMM B IIpocreiineil ¢opme, B
¢dopme 6e3rIaMeHHOro OKMCICHHS U yiKe BHeJApAeTCd B IPOMBIIIIEHHOCTb. HykHO
CKasaTh, 4YTO YK€ IIoc/Ie HAIlMX pa6oT II0 B3PBIBHOH KOHBEPCUM METaHa B JBUTATEse
BHYTPEHHETO CropaHHs Ha Hero ObLIU, BBIJAHBI AMEPUKAHCKHE M HeMeI[Khe ITaTeHTBl H
Telepb 3TOT Iporecc GopMaIBLHO yIIlesl U3 HAlMX pyK. Kak Kypbe3 MOMKHO OTMETUTh, YTO
IIOIBITKA 3aKPENUTh 3a COOO0 IPUOPUTET HA 3TOT IIPOIECC OKa3aJach HEyAAauHOU, T.K. B

35-M roay HaMm OBLJIO OTKA3aHO B BblJade aBTOPCKOTO CBHETEILCTBA M3-3a TOrO, YTO

nosfo6Hasa pabora y:Ke OoNmyOJMKOBaHA, IpUYeM OblTa cJeJaHa CChUIKA Ha HaIly  Ke



co6cTBeHHyI0 pa6orty (!!). Pasymeercss 3TO He IIOMeIaso BblAade IIATEHTOB II03:e HAC B
Amepuxe u B TlepMaHuM. OJIEKTPUYECKOE OKHCIEHHE a3oTa BO3JyXa OBbUIO IIePBBIM
9JIEKTPOra30BBIM IIPOIIECCOM, KOTOPBIM GBI MHOIO IIOCTaBJIeH y Hac B JjabopaTopuu, Ha
KOTOpOoM 6blLIa OTpaboTaHa TeXHUKA 3JIEKTPO-pa3pafa U KMHETHKA 3JIeKTPUYECKIX PeaKITiA
B paspajgax Bmecre ¢ C.C. BacunbeBelMm un E.H. EpemunbIM. BbUIO M3y4eHO BIMSHHE
BBICOKOM YaCTOTBI HA JTOT IIPOIECC, CTEHOK COCy/a, KaTaau3aTopoB, HAKOHEI] MMEHHO Ha
9TOil peaknuy 6bUIa BeIpaboTaHa CXeMa JHEPreTUYecKOro KaTalnsa B paspfafax, Kak
OCHOBHOI'O MeXaHH3Ma AaKTHUBAaIlUM MOJIEKyJ dYepe3 yaapbl 2-To poja. B paspa6oTke aToro
nporecca npuHHUMal Goneioe ydactue C. C. BacuneeB, a Takxkxe E.H.Epemumn u gp.
COTPYAHMKU, ¥ 3TU UCCJIeIOBAaHUs JIETJIH B OCHOBY JIOKTOPCKOM auccepraruu C.C. Bacmibesa.
Ha asToM mporiecce MBI BII€pBBbIE BBEIM IIpeJCTaBICHHE O IIapaMeTpe Iofobusa -
yaenbHOit osHeprum  U/V m 06 aKTUBU-DyIOIIEM  JeHCTBUM
9JICKTPOHHOI TeMIIepaTyphl M O e€ 3Ha4YeHHUH, KaK CIIelU(UIeCKOM IIPU3HAKe dICKTPUIECKON
aKTHBAIlUM MoOJIe-KyJl B OTJIW4YMe OT TepMmudeckoi, a C. C. BacuibeB IIpoBeJ MHOTO
TEOPETUYECKUX U OKCIIEPUMEHTAIbHBIX WC-CIE[OBAaHUI II0 pacIpeiejeHUI0 3HEepruud B
paspaaHoi maasMe, B aTMocdepe as3oTo-KHUCIOPOAHON cMecH. DJIeKTPUYECKOoe  OKHCJIeHHe
asora ynupaerca B CIMIIKOM GOJb-IIHE pacxojbl 9HEPTUHM Ha 3TOT Iporecc. HasepHoe
MpoiileT eme¢ HeMajao BpPEMEHM IIOKa Hay4HO-TeXHHJYecKas MbBICIb HaHJeT CII0-coGhI
JleIeBO  BIEKTPUYecKod ¢UKcanuy asoTa BO3JAyXa, WIM IIOKa OJHEPrus He CTaHeT
HACTOJIBKO  JIeMIeBOM, YTOGBI OTOT IPOIECC CTAJ JHEPreTUYeCKH peHTabeIbHBIM,.
IMepuoANYeCcKH, KaK H3BECTHO, IOABIAIOTCA pa3HbIe CEHCAI[MOHHBIE COOOIIEHHMA 06 0co6o
a(pdek-TUBHBIX crioco6ax OKHCIIEHUS a30Ta BO3/lyxa B BUJIe IIepeKpecTHoro paspsaga KorrTona
u p. Homoka sToMy He MMeeTcs IOATBEDMKACHUH, M 3ajada (PU3MKO-XMMUKOB B 3TOM
HAIIpABJICHUH JIEKHUT B UCC/ICJOBAHUY MEXaHU3Ma 2JeKTPUYECKOTO OKHCICHHSA as3oTa |
M3BICKAHUM  TeX  IIyTeHd, KOTOphble II03BOJAET CAeJaThb dTO OKHCIeHHUE Hauboee
9HEpPreTUYeCKU PeHTa6eIbHBIM. Kak BecbMa WHTEpPECHBIH pe3yJbTaT HyKHO
OTMETUTBh TocieaHue pedyabraTel E.H.Epemmua, A.M. ManbneBa, KOTOpBIE ITOKA3aIA
BO3MOKHOCTD TIOJy9YEHHs OYeHb BBICOKHMX ITPOIEHTHBIX BBIXOJIOB OKHCJIOB a30Ta B pas3psje B
CTaIlMOHAPHBIX YCIOBHAX. OJIEKTPOOKHCIEHNE a30Ta W JJIEKTPOKPEKHMHI MeTaHa, MOMKHO
CKa3aTh, 3AJIOKUIM OCHOBBI Ta30BOH aleKTpoxuMuH y Hac B CoBerckom Coroze. M3 Hamrei

J'IaﬁOpaTOpI/II/I 9TO HAIIpaBJIEHUE II€- PENUI0 B JpPyrue HUCCIAEAOBATEIIbCKUE IIEHTPBI, U



NIpUBJIEKJIO K cebe Jpyrux ucciefoBaTenell (kak HarnpuMep, Boxko, Komrepa B JleHuHrpase,
MouasioBa B Kazanu, AxsipeeBa B MockBe, 3aciaBckoro 1 Aip.). Ho Ha okucieHnm asora, Kak
IIepBOM U BasKHeHIIeM osrane (UKCAIMH a30Ta, He KOHYAETCHA €IE TEeXHOJOTHSA ITOIyJeHUs
a30T- HOM KHCJIOTBI M3 BO3JlyXa, IOTOMY YTO KOHIIEHTpAIHsA OKHCJIOB a30Ta, IoTydJaeMas B
paspszge WIM B JAyre, o4eHb He3HauuTenbHa (1-2%), © e& mepeBoj B TOBAapHBINA IIPOAYKT
4Ype3BbIYAaHO TpyJAeH. B cBAsu ¢ aTuMm, MHo, IIIHeepcoH, IMumxemaypu u Ilofeiiko 6bLT
paspaboTaH OCOOBIA IIPOIlECC, IO3BOJIAIONIUI II€PEBOJUTH B KPENKYI0 Aa30THYIO KHCJIOTY
NPaKTUYECKU CKOJILKO YTOJHO pa3dBe-Je€HHbLIE HUTPO3HbIE Ta3dbl. ITOT MIPOLIECC 3aKIYaeTca B
OKHCJIEHMM HUTPO3HBIX I'a30B 030HOM JI0 a30THOTO aHTHJIPHU/IA, C ITOCJIEIYIOIIM IO JIOIIeHIEeM
€ro BOOI0 M oOpas3oBaHMEM a30THOH KHucIOTeL. Ilocie BoiHbI B I'MAIle 6bL1a IOCTpOEHA
ONBITHAS yCTAHOBKA, KOTOpas BKJIIOYaJa JOBOJBHO MOIIHBIA JyroBOM peakTop JAJId
IOy YeHH OKHCJIOB a30Ta, O30HATOpP IIOJyTEeXHHMYECKOTO THIA COJHJHON IIPOM3BO-
JUTEIBHOCTEIO B KOMOMHAIMHM C aJCOPOIMOHHBIM YCTPOMCTBOM, M JaBaja M3 a30To-
KHCJIOPOJHOM CMeCH HECKOIBbKO oborameHHod  kKuciopogoM, 90%-10 u  game  Gojee
KOHIICHTPHPOBAHHYIO Aa30THYIO KHCJIOTYy BIUIOTB JIO HHTPO - ojleyMa. ITOT MpoIiecc 6bLT
HaMU 3allaTeHTOBAaH U MBI MMeEeM Ha HEero aBTOPCKOE CBHAETEIbCTBO. TakuM o6pas3oM,BTopasd
CTyTIeHb OKHCJIEHUA a30Ta C MOJIy4eHUeM TOBAPHOI a30THOM KHCJIOTHI yike pa3paboTaHa U IIPH
HaJMYUM JIOCTATOYHO JIeIIeBOH 2Heprum oba 3TH IIpolecca, T.€. dJIEKTPHUYECKOe OKHCIeHHE
a30Ta M OKHCJEHUE OKHCIIOB a30Ta O030HOM JI0 a30THOH KHCJOTHI MOMKET OBITh IIOJIOKEHO B
OCHOBY CO3JJaH!fA HOBOT'O THIIA a30THBIX 3aBOIOB, HAIIPHMED, HA 6a3e aTOMHON 9HEPruu.

ITpu pa3paboTKe 3TOro BTOPOTrO 3BEHA I BIIEPBBIE CTOJKHYJICA C O30HOM, C 030HATOpPaMU
MOJIyTEXHUYECKOro Macmraba, dYTo Ui MeHs OKa3aJloch BecbMa IIOJIe3HBIM IIPH
pasBepThIBAHMH paboT 1o 030HY B jaGopaTtopun Karammsza m T'a3oBoii OJIEKTPOXMMUM B
Havasie 50-X To/10B. TU paboThl GBUIN IIOCTABJIECHBI 10 3aJjaHuIo [IpaBUTEILCTBA U NIPUBEIA K
Pas3BUTUIO y HaC IeJ0ro HOBOIO HaINpaBlIeHHUA - (UIUKO-XMMUM KOHIIEHTPUPOBAHHOTO
o3oHa. Ho aTo yie HoBasA ucTopuda JlabopaTopuu, KOTOpas XOPOIIO U3BECTHA, U s MOTY e¢ He
KacaThCdA. YKAKy JIMIIb HAa TAKUE BaKHbIE Pe3yJIbTaThl, KaK pa3paboTka KMHETUKH, 9HEPreTUKH
M KOHCTPYKTHMBHBIX IIPMHIIMIIOB O30HATOPOB, BBINOIHEHHBIX TIpynmnoi @mmmnmnosa, Ha
IIoJIlydeHue BeIciied HoBoii mepekncn HpO4 (coBmecTHO ¢ HekpacoBbiM, CKOPOXO/IOBBEIM); HA
B3PBIBHOE OKHCJICHHE a30Ta 030HOM (coBMecTHO ¢ Jle6emeBelM 1 CTpaxoBBbIM); HA HAXOMK-

JAE€HNE HOBOI'O HU3KOTEMIIEPATYPHOIO IIpoHecca pas3jIoKEHUA O30HA Ha KaTaanu3aTope IIpu



TeMIlepaType KUAKOro asora (coBMecTHO ¢ EmenbanoBoii m JleGeneBhIM); Ha IpUMEHEHUE
o30Ha K o0e3cepuBaHHMIO HedTeld, paspaboranHoro Ilmmxemaypu wu IlocmenoBoil; Ha
a/Icop6IIMOHHOE BhIZIe/IeHNe 030Ha (coBMecTHO ¢ EpeMuHbIM, MasnbieBeIM, TepexoBoii) 1 Ap.

B 1960 romy mo mHuMnMaThBe Haed, JlaGopaTopuu 6bura co3BaHa 1-a BcecorosHas
KOH(epeHIUA 10 030Hy, cobpaBIlad IpejicTaBuTeNel 10 50 ydpeskaeHuil, Ha KOTOPOH 6110
3aC/yIIaHO MHOTO JIOKJIAQJ0B U JIOJOMXEH BeCh KOMIUIEKC Hammx pa6or. Ceiuyac MbI
IIOTOTOBIIAEM H3JlaHHe TPYAOB 3Tol KoHpepeHnyu. B 1962 roay O.B.®wmnmoBsiM 6blIa
3alMIIIeHa JOKTOPCKas JAuccepTanua I0  (PUUKO-XMMUYECKHMM OCHOBAM 3JIEKTPOCHHTE3a
o3oHa. Tereph A OTCTYILIIO OT XPOHOJIOTHH M BEPHYCh Ha3a/l, YTOOHI B IIeJIOM BHJI€ OCBETUTh
OHy M3 OCHOBHBIX objacTedl Moei HayuyHo pa6oTel um paborer JlaGopaTtopun KI'O B
IIeJIoM, - 06JIACTh TEOPUM TeTEePOreHHOro KaTaln3a U B IIEPBYIO OYepeb TeOPUIO AKTHUBHBIX
neHTpoB.B 50-X rogax f HEJMKOM COCPEIOTOYMI CBOIO paboTy Ha XummdeckoM PakyibTeTe
MockoBckoro YHuBepcuTeTa. B 1948 romy MHOI0 6GbUTla OpraHM30BaHa W/IM BepHee BHOBb
BO3-pOsKJieHa Tocyie BoMHBI yabopatopusa Karanmmsa, Karammsa u 'a3oBo# OJIEKTPOXMMUH,
Kak OHa ceiiuac HasbIBaeTCsd, Hacje-Hulla U IpeeMHuIa Jlaboparopun HeopraHudyeckoro
Karamusa 30-x rojoB. B opranmsanum 2Toii  s1a60opaTOpUy NPHUHAINA — ydYacTHE MOU
npexHue ToBapuimu 1o pabGore - C.C.Bacunwes, E.H.Epemun, E.H. ITunxenaypu ¥ HOBBIE
KaJ[phl, IPHIIe/IIIe B Ja60paTOPHIO IIOYTH IPSAMO C BOMHBI M IIPUHECIINE ¢ CO60H MHOTO
9HEPruM U sHTy3masMa. OHU BBIPDOCIM B 9TOH 1abOpaTOPUM U TENepb Y3 COCTABIAIOT eé
OCHOBHOM HAYYHBIN KOCTSK M BEIYIIHIN IIeJarOTMYecKuil IiepcoHasl Ekadeapbl GHU3MIeCKoN
xumnn Xumdara, ITo - poueHTsl Jle6exes, Pummnmnos, Hekpacos, MaubnieB, 1pod.
ITonrTopak, cTapime Hay4YHbIe COTPYAHUKU - EBokuMOB, KpbLioBa, EMenbaHoB, Benauiio u ap.
Koatomy BpeMeHH, fase eI paHee TOro, MO HayYHBIM MHTEPEC COCPEJO-TOUMIICS Ha OJHOM
U3 Tpo6ieM KaTaIuaa, KOTOPYIO A CUYUTAII IIEHTPAIBHOM U IMPOJOKAI0 CUUTATh TAKOU 0 CHUX
Iop, a HMMEHHO Ha IpobjeMe AaKTHUBHBIX II€HTPOB. Sl yiKe rOBOPHII, YTO HCCIIe-JO0BaHUE
aMMHaYHBIX KaTaJu3aTOPOB IIPUBEJIO MEHA K yOEXKIeHMIO, YTO KpUCTal He
SBJIACTCSA BEYIITM KOMIIOHEHTOM B KQTQIMTHYIECKOM IIPOIlecce.

B 1938 ropy B pa6ore ¢ Knsauko - TypBudYeM HaM yJajoch IOCTABUTD OIBITHI, KOTOPHIE
y6enuam Hac B TOM, YTO reTepPOreH-HbIM KaTall3 CO BCEMH €T0 CIern(puIecKIMU CBOMCTBaMU
MOMKET OBITh OCYIIECTBIEH B HEKOTOPOM JOKPHUCTAJUIMYECKOM COCTOSIHUM  BeIecTBa. ITO

aTOMapHO€ COCTOAHUWE BEIIeCTBA CO3JA€TCA IIpU aac0p61_u/n/1 AKTHUBHBIX KOMIIOHEHTOB,



HaIlpyMep, aToOMOB JKejle3a, IIoJyJaeMbIX M3 II€HTOKAapOOHM/IA, aTOMOB IJIATHHBI U Jp.
MeTaJUIOB Ha MHEPTHBIX HOCUTEJIAX IIPH OYeHb GOJIBIIIOM Pas3BeJIeHUH a/icop6-IIMOHHOTO CJIOoA,
TIOPSAKA THICAYHBIX MOHOATOMAaPHOrO 3arorHe-HuA. OKa3ajaoch, 4YTO TaKWe CJIOHM, TIJe, Kak
BIOCJIEZICTBUN  OBLIO JIOKAa3aHO IIPAKTUYECKH, HE CYyIIeCTByeT KpHCTA/UIOB, TIJe HX He
YyBCTBY€T PEHTT€H U IIOYTU He UYyBCTBYIOT JApyrue (U3H-YecKre MeTOJIbI, 061aJaioT BCeMU
CBOMCTBAMU IeTePOr€HHOr0 KaTa-JIu3aTopa, MPUYeM HHOT/Ja KOJMYECTBEHHO COBIIAJIAIOIIMMU
co CBOMCTBAMM TIOMMKPUCTAIMYECKUX  KaTaJIW3aTOpOB, KaK, HaIpU-Mep, 2Heprus
aKTHBAIH, OTPAB/IAEMOCTb, KHHETHKA U JIp. 9TO ObLT IEPBBIM BasKHBIA IIIar K TOMY, YTOOBI
ropBaTh TPAJUIIMOHHYIO CBfI3b M CBfA3b KpaliHe II0 MOEMy MHEHHIO OOpEMEHHUTEIbHYIO
IS TEOPMH KaTalni3a MeJy TeTepOreHHBIH KaTalIn30M U KpHCTaummdeckoi dasoit. f,
KOHEYHO, NPEACTABIAI, YTO 3TO HE MOKET He BCTPETUThb CHJIbHYIO OIIIO3UIIUIO CPeIu
KaTaJUTHUKOB TEOPETUKOB. OJTa KOHIENIUA aTOMHOI (asbl eé AelCTBUTEIbHO BCTPETHIA, U
9Ta ONIIO3UIIUA IIPOJIOKAET CYIeCTBOBaTh U cefiuac. Ho dakTel yrpamas Bemb, U oHU Goiee
BECOMBI, YeM IICHXOJI0-THYeCKHe HaCTPOEHUS OT/e/IbHBIX yYeHBIX. [I09TOMYy TeOpHs aKTHUBHBIX
aHcaMm6ieii, copMyIHpoBaHHAS MHOIO Ha OCHOBAHUU Te3Hca 00 aKTUBHOCTH

HeGOJBIINX OTAENbHBIX ATOMHBIX TIPYyIII Ha IIOBEPXHOCTH IIOCTOPOHHETO HOCUTENSA WJIH
Ha aBTOHOCUTEJIE Ha KPUCTALIMYECKON (pase KaTaansaTopa, IIOCTENIeHHO IIPOKJIA-JbIBAeT
JIOpOry B CO3HAHUE KaTaJTUTHUKOB, B y4eGHbIE ITOCOGHUSA 10 KaTaJIN3Y, 110 (GU3NYeCKO XMMUU U B
KaTaJUTUYECKyIo IIpakTUKy. Ho 06 3TOM f CKay HECKOJIBKO HIKE.

ITpescrasieHre 06 aKTUBHOCTH aTOMHOM (asel yAaioch MaTeMaTHIECKH KOJTHMIECTBEHHO
o6paboraTh ITyTeM HCCIEJOBAHUA HM3BECTHOrO ypaBHeHUsA IlyaccoHa, KOTOpoe II03BOJIAET
KOJIMYECT-BEHHO IIO/ICYMTATh KaKOe YHCJIO AaKTUBHBIX IIEHTPOB TOTO WJIM APYTOro cocTaBa
(axTUBHBIX aHCAMG6Ie B TeM WIM JPYrUM YHCJIOM aTOMOB) o6pasyeTcs B TaK Ha3bIBA€MbIX
"MUTPAIIMOHHBIX" 3aMK-HyTBIX O0JIACTAX, HA KOTOpble pa3buTa IOBEPXHOCTH BCAKOTO
PeaIbHOTO HOCUTENA, M BBIYUCIUTHL OTO KOJIMYECTBO, Kak  (YHKIUIO  3aIoJHEHUd
noBepxHocTH. OTCIOZ]a yiKe JIETKO HAXOAUTCA AaKTUB-HOCThb, KaK (YHKIUA 3aIloJHEHUs
IIOBEPXHOCTU. ITU yPaBHEHUA OTKPBLIU JI0 TeX IIOP COBEPIIEHHO HEU3BECTHYIO BO3MOMKHOCTD,
KOTOpas He JlaeTcsl HUKAKOHM JIpyroif Teopueil -  HEMOCPEJACTBEHHO  OIPEJENATh COCTaB
AKTHBHOIO IIEHTPAa Ha OCHOBAHUH dKCIIEPUMEH-TaJbHbIX JJAHHBIX.

AKTUBHBII LIEHTp  IlepecTaJl  GBITh IIPOCTO ITMKOM, HEHACBIIIEHHBIM YyYacTKOM

IIOBEPXHOCTU, MYJIBTUILJIETOM, COCTAB KOTOPOr0 AEAYIIV-POBAJICA U3 HEKOTOPBIX CTPYKTYPHBIX



aHAJIOTUH, a CTaJI SKCIIEPUMEHTAIBHO OIpeJeIsaeMo BeJUIMHOH. PacueTsl qaHHBIX Kisdako-
l'ypBu4ya [UId CHHTe3a aMMHAaKa Ha JKeje3e, HAHeCeH-HOM Ha Yrojib B Pa3BeJECHHBIX
CI0SIX 110 ypaBHEHUAM TeOpHM aHcaMmOell IOKa3aslo, YTO AKTUBHBIM LIEHTD IPU CHHTe3e
aMMHaKa IpeJCTaBIfAeT KeJIe3Hblil TpuiuleT Fes. BrociaeacTBHH 5TO GbUIO IOATBEPHKACHO
LIEJBIM PAJIOM OIBITOB, HO TOTJA 3TH JAHHBIE OCTABAINCH €IMHCTBEHHBIMU,
MMEIINMMUCA B JHMTepaType II0 aKTHUBHOCTH Pa3BeAECHHBIX

CJI0eB, KOTOpBIE JOIyCKAIH OIpeJelIeHHe COCTaBa aKTHBHOro aHcaMOidA. [10aToMy MHOIO C
TonbadenbaoM Glia MOCTaBIeHa paboTa o ONpeIe/IEHUI0 AKTUBHBIX IIEHTPOB IIPH IIpoLeccax
IUAPUPOBAaHUA apOMaTU4YeCKOHl CBA3SM B TONyolde Ha IUIATUHEe, HAHECEHHOM Ha
COOTBETCTBYIOIINIA HOCUTEIb. DT ONBITHI JAIU APYyToi aHCcaMOJb JUI I'UAPOreHU3AIMOHHBIX
IIPOIIECCOB, a HMMEHHO ILIATUHOBBIM AYILIET Pty,M 4TO B AaUlb-HeiIeM GbIIO MOATBEPHKICHO
MHOT'OYHCICHHBIMU paboTaMu Halel JlaGopaTopuu. Ho Ha 3THX IpeABapUTEIbHBIX OIBITaX
pa6ora o6opBajach H3-3a Hadaa BOMHBI.

Ho em¢ mo BoiHbI B 1940 roay Teopus AaKTUBHBIX aHcambieil 6buia MHOIO
pacIpocTpaHeHa Ha IpOIecChl OTPABICHUA U JAaHA TEOPUS OTPaBICHUs, IIOCTPOECHHAA HA

NpUHIUIE (QIIOKTYaIlOHHOTO 3a-TI0JIHEHUA AJ0M MHTPAIlOHHBIX

SYeeK HOCUTENA. JTa TEOpPHs  OXBaTWJIa CYIIECTBYIONIUI OKCIIEpUMEHTAIbHBIA MaTepHuas, B
Iep-ByI0 o4epeJb MaTepuasl MakcTe[a, NPUMEHUTEIBHO K OOBIYHBIM ITOJIUYPUCTALTMIECKAM
KaTaJll3aTopaM, M IIOKA3ajo, 9YTO OOBIYHBIE KPHUCTAJUIMYECKHE KaTaIU3aTopbl 06JIaJaloT
KpaitHe MaUIBIMM MUT'PAIlOHHBIMM fS9eMKaMU. BIIOCIEICTBUM 3TH HCCIIEA0-BAHUA OBLIH
npojio/KeHbl JleGeleBbIM B OTHOIIIEHUM OTPABJICHUS IIPU PEaKIUU Pa3jIoKEeHHUS ITePEeKHCH
BOJOPOJA M JPYTUX IpOIeccax, NMpUYeM MM ObLIO IIPOU3BEAEHO JOIOTHUTEIBHOE PA3BUTHE
Y caMoil TEOPUM OTPABICHMSA, & TakkKe MallbleBbIM IIPUMEHHUTEIbHO K aJCOPOLIMOHHBIM
KaTaJ3aTopaM IIpU T'HAPO-TEHU3AIMOHHBIX IIporeccax. IlolydeHHBIE JaHHBbIE II03BOJIAIOT
CYUTATh, YTO MEXaHM3M (POPMHUPOBAHUA AKTUBHBIX LIEHTPOB M MEXaHU3M HUX OTPAaBICHUA
MMeeT IPHUHIMIHAILHO OAWHAKOBBI XapaKTep M IOAYMHAIOTCA OJHUM U TEM IKe
(IIIOKTYalIMIOHHBTM 3aKOHOMEPHOCTSAM.

3a HCTeKIIIre IOoITopa AeCATUIETHA, UCTEKIIINe ¢ OpraHu3anuu Jjaboparopun Karammsa u
TazoBoli OJEKTPOXHMMHUU IIOCJIE BOMHBI B HeM  GBLIO BBIIOTHEHO MHOTO JUIUIOMHBIX U
JIMCCEPTALIOHHBIX TEM, IIOCBAIIEHHBIX PAa3BUTHI0O TEOPHMH AKTHUBHBIX aHcaMOIell u eé

IPUMEHEHUIO K Ppa3/IMYHBIEC IIPOIleCCaM. B pesyabTare ceMiyac aToi Teopnei/i OXBa4Y€HbI



mporeccel  pacnaga o6  IIepeKHCH BOJOpoAa, OKHCJIeHUA, TUIPUPOBAHUA IIPOCTOH
9THJIEHOBOI CBA-3HM, TPOWHOH, apoOMaTUYeCKOH, 3TUJICHOBOM CBfI3U B STUJICHOBBIX IHKJIAX,
conpszKeHHOW cBA3M, cBa3u C-N, IpomeccaM TrujpaTaliy, BOCCTAHOBJIEHHWS HUTPOTPYIIII,
IIOJIMMEPU3AIlMOHHYM IIpolieccaM M T.II. B aTHX HcciieioBaHHAX INPUHANA ydacTHe GojbIlas
Ipylnma COTpyJHUKOB  Jsabopatopuu - Jle6emeB, Manbenes, KpeutoBa, EBrokmuMoB,
Illexo6asoBa, Jlan4yeBckas, EMenpsaHoBa, CTpenb-HUKOBA, Pemerosckas, I[Tocnenosa u Ap.

OnBIT TEOpUU AaKTUBHBIX aHcaMO6ied O6BLI IIepeHeceH U B JpyTHe KaTaJuTHIecKHe
naboparopun CoBerckoro Coro3a M B e€ paspa-60TKe NPUHAIM ydJacTHe TaKhe BHIHBIE
COBETCKHE yYeHbIe, KaK IIOKOHHBIN AHipeld Biaammuposuda @poct, Jmutpuii Birraau-MupoBra
COKOJIBECKUI CO CBOMMH yueHUKaMH. OHM TOKe 3HAYNUTEIbHO 060TaTU/IN 9KCIEPUMEHTAIBHYIO
6a3y aToi Teopun. B pesynprare 3THX paboT OBUIM YCTAHOBJIEHBI AKTHBHBIE aHCAMOJIN
JIII OCHOBHBIX THIIOB XHMHYECKUX IIPOIECCOB. JIJIsl CHHTE3a aMMHaKa 3TO AEHCTBUTEIHHO
okasasock Fes; 1A THIPO- TeHU3AIlMOHHBIX IIpoIleccoB Pt;, Kak OCHOBHOM IIEHTp U emé
Jpyrue KpaTHBbIe IIIaTHHOBBIe aHcambiu Pts, Ptys, m1a pacmaga mepexucu  Bofopoja,
Hao6OpOT, HeuYeTHble aHcaM6iM, Kak dTo ycTaHoBun  JleGexes, aJia OKHUCTUTE/IHHO-
BOCCTAHOBHUTEIBHBIX IIPOIIECCOB eMHUYHbIE aHcaMbiu Pt (Hanpumep juis okucieHus SO, u
aMMUaKa, JUIi BOCCTAHOBJIEHHS HUTPOTPYIIBI U Jp. NMOJOOHBIX PpeakIuii). Yaasoch
BIOJIHE HE3aBUCHUMBIM CIIOCOG0M IOATBEPAUTH MOAOGHYIO CTPYKTYPY AKTUBHBIX IIEHTPOB, a
WMEHHO ITyTeM IpUMEHEHHsA Uil X (OPMUPOBAHUS MCXOJHBIX MOJIEKYJI, YK€ COAEPKAIINIX
B CBOEH CTPYKType aKTHBHBIE aHCcaMO6IH, HarpuMep, uin Pty nnu Fes. Biuaaue Toi NCXOTHON
¢dopMy HaHOCHMOrO KaTajau3aTopa Ha aKTHBHOCTh CJIOS IOATBEPAWIO  KOTHMYECTBEHHBIE
BBIBOJBI U3 TEOPHHM AKTUBHBIX aHcaMOJel U c/eaao BIOJHE JOCTOBEPHBIM CTPYKTYPHI,
IIOJIyYeHHbIE pacueTOM KpPHBBIX aKTuUBHocTed. Kpome Toro cam ¢akr 3aBHUCHMOCTH
AKTHUBHOCTH CJIOS OT MCXOAHON (POpPMBI HE MOMKET OBITH IIOHAT HHAYe, KAK Ha OCHOBE
OTKa3a OT KPHUCTAJUIMYECKHX IIPe/CTaBIeHUI B TeTepOreHHOM KaTaju3e U Ilepexofia Ha
MO3UIIMY AKTUBHOCTH aTOMHOM (askl.

OTH OIBITHI, IPOBe/icHHBIE PemeroBckoi, JleGeneBbim, Kiiauko-I'yperaeM MoryT — GBITh
HasBaHBl  experimentum crutis asToii Teopuu. Ho pasymeerca HU OJHA TeOpUA He
yAep:UBaeTca B TeX paMKax, B KOTOPBIX OHAa II€pBOHAYAIbHO BO3HUEJIA. Takike M B TEOPUU
AKTUBHBIX aHCAMOJIeH, B pe3yJIbTaTe SKCIePUMEHTAIbHON paboThl 6bUI HAWIEH PAJ HOBBIX U

HeO}I{I/II[aHHbIXI/II/IHTEPECHI:IXS(I)Q)GI{TOB, KaK HAIIpUMEp, IOBBIINIEHHAs AKTUBHOCTH OYE€Hb



Pa3BeICHHBIX CJI0eB, O0OHAPYKEeHHAsA MalIbLIeBbIM IIPU T'UAPUPO-BAHMUM, HECIIEKAeMOCTh 3THX
PasBeIeHHBIX CJI0eB, HaljleHHasa JleGeleBhIM, IIOIMIKCTPEMAILHOCTD KPUBBIX aKTHBHOCTH,
cHavaja HabmogaeMmas PeIreToBCKOM, a IIOTOM JeTalbHO wHccilefoBaHHas JleGemeBbIM, a
Takke MaJbleBbIM. Pe3koe  e3aKTHBHpYIOIIee AEUCTBHE OJHOrO COPTa METAJUIMYECKOTO
aToMa Ha Jpyrod IyTeM HeHTpaln3alliy CIIMHOB (T.€. CIIMHBAaJICHTHOCTe), HaljgeHHoe 3y-
GoBMYEM JUI CMEINAHHBIX CJIOEB, (POTOKATAINTHUYECKA YyBCT-BUTEIBHOCTb PAa3BEAECHHBIX
cl0eB, HaWJeHHasa KpBLIOBOIA; UHTe-pecHBIM addeKrT, HalgeHHbI JleGeleBbIM U
CTpenbHUKOBOM, 3aKJIIOYAIOITUICA B PE3KOM CHIKEHUU AKTHUBHOCTH aJ[COPOLM-OHHBIX
KaTaJu3aTOPOB IIyTeM PACTBOPEHUA HE3HAUUTEIbHON YacTH aficOp6UPOBAHHOIO CJIOA. ITOT
3¢ deKT ermé He CoBCceM IIOHATHBIN B pAMKax TEOPUU AKTUBHBIX  aHcaMOien BO3MOKHO
NIpEACTABUT UHTEpPeC A  JaJbHEHIINEro pasBUTHA TEOPHH. BosbInoil IukiI pa6oT,
npoBeieHHBIN B.I1.JIeGeieBBIM € COTPYAHHKAMHU 10 OTPAaBIICHUIO AJICOPOLIOHHBIX U
KPHUCTJUIMYEC-KUX KaTaJIN3aTOPOB, UX CIIEKaHUe, Iepefiady SHEPruu depes afcopOLMOHHBIN
cI0il (IpM HUBKOTEMIEPATYPHOM PAa3jOKEHUU O30HA, II0 OIpPEJEeNIEHUI0 aKTHUBHBIX
aHcaMOiIell B CMEIIAHHBIX KaTaJIU3aTopax, I0 IOJHSKCTPEMAIbHBIM KPHUBBIM aKTHBHOCTH,
I10 PACKPBITHIO BAJICHTHOCTHA aKTUBHOTO LIEHTPA IIPU aJIcCOPOIH U AAP. - Bech sToT MaTepuas
cocTaBjIsleT OCHOBY JOKTOPCKOH JyicCepTaIliH, IIOAT0oToBIsAeMo Jle6eneBbIM.

TaMm, r/ie aKTUBHBIE aHCAMOJIM CHIBHO OTIMYAIOTCA 110 CBOEMY CTPOCHHIO U Pa3INYHBIX
peaknMii, 3TO pa3IM4YMe OTKPBIBAET BasKHbIE BO3MOMKHOCTHU JUIS IIPOBEJEHHA IIPOLIECCOB B
HEKOTOPOM H30UpaTeIbHOM HampaBleHMu .Tak Hampumep, HamMu ¢ IlocresoBoi GBLIO
IIOKa3aHO, YTO CHHTE3 IePEKNCH BOAOPOAA U3 3JIEMEHTOB IIPOTEKAET Ha Na/UIaJUeBOM AyILIeTe
Pd,, B To BpeMs Kak pacraj obpasyloleiicss IepeKUCH BOJOpoJa IIPOTEKaeT TOJIbKO Ha
BechbMa KPYITHBIX, IIOYTH KPUCTAJUIMYECKUX arperaTax rnajulajis. 9TO I103-BOJIIIO OCYIIIECTBUTh
KaTQJIUTUYECKHUI CHHTE3 IIEPEeKUCH BOJOPOJA Ha pAa3BEeJEHHBIX Ia/UIAJUEBBIX CJIOfAX, TAE
MMeeTC MHOIO AKTUBHBIX IIEHTPOB Naiaausa Pd,, HO eI IOYTH He HMeeTCs KpHUC-
TaJUIMYECKUX arperaToB, pasJiaralollyx o6 pasyolyocs IepeKUCh BOJOPO/A.

IToka 4YTO 3TO J1aGOpPATOPHBIE OINBITHI, HO BO3MOMKHO, YTO HA HMX OCHOBE yaacres
OCYIIIECTBUTh TEXHUYECKHII CHHTe3 IIePEKMCH BOJOPOJA U3 3JIEMEHTOB. Ilo kpaiiHeil Mepe B
aMepUKaHCKOM IeyaTh 3Ta paGoTKa 6GbLIa OTMEYeHAa KaK MMEHHO BO3MOMKHOCTB II0JOGHOrO

CHHTE3a.



ITocie YHpPOYEHUS SKCIEPUMEHTAIBHBIX U TEOPETUYECKHX OCHOB TEOPHH aHcaMOJei
A obpaTwica K IpobiaeMe MeXaHH3Ma aKTUBAalIMM pearupyolux aHcaMOyedl a obpaTwics K
rpo6JieMe MeXaHH3Ma aKTUBAIlUN MOJIEKYJI Ha 3THUX aHCAMOJIAX.

B koHme 50-X TOJOB MHOIO OBUIM BBIIIOJHEHBI TEOPETHUYECKHUE HCC/ICOBAHUA,
ITOCBAILIEHHBIE POJIM SHEPTeTUYECKUX SHTPOIUN-HBIX M LEIHBIX (PAKTOPOB B TE€TEPOreHHOM
KaTajguae. 9T  WCCIEAOBAHUA  IIOKA3aJd, YTO  JHepreTUdeckue  (aKTOphl UTpPaAioOT
OIIpe/IENIAIIIYIO POJIb AKTHUBAIIMN MOJIEKYJI HA aKTUBHBIX LIEHTPAX, SHTPOIHITHBIE (aKTOPHI
WUrpaloT PoJib y#Ke BTOPOrO IIOPAJKA, YTO JKe KacCaeTCA ILEeNHBIX IIPOLIECCOB, T.€. OTPhbIBA
KaTaJUTUYECKOH peaKIMy OT TIIOBEPXHOCTHM B 06BEM,  YTO JoHycKanoch CeMEeHOBBIM C
COaBTOPAaMH, TO ITOJOGHBIE IIPOLIECCHl  CTOJIb JHEPreTHYeCKH HEBBITOJHBI B I'eTEPOreHHOM
KaTaJIi3e, 9YTO C HUMM MOKHO IIPAKTUYECKH HE CUHATAThCA B TOM TEMIEpPaTypHOIl 06JacTu
(m0 600°), B KOTOPYIO OOBIYHO yKJIabIBA€TCA GONBIINMHCTBO KATATUTUYIECKUX PeaKIui.

HaxoHerr B TpeTheil pa6oTe 3TOro IMEIA GBUIO BBICKA3aHO CyIeCTBEHHOE 0GOOIIeHMeE,
KOTOpPOMY f IPHJAI0 GOJIbIIOE 3HA- YEHHEe, IIOTOMy YTO OHO HAaXOAUT E€CTECTBEHHYIO pOJIb
JUI KPHUCTAUIMYeCKOH ¢asbl, HO mOA06Alonylo ef pojab KPHUCTALIN-YEeCKoH ¢ase B
reTepOreHHOM KaTalM3€ M CBA3bIBAET B HEKOTOPOU €JUHBII KOMIUIEKC TeTePOreHHBIH U
depMeHTATUBHBINA KaTalmua. OTO - TeOpUA peKylepaluyd 9JHEeprud IIpU TI'eTepPOreHHO-
KaTQJINTUYECKUX IIPOLeCCaX, COMJIACHO KOTOPON  SHEPrHs JK30TEPMHYECKOM peaKIuu,
IIPOMCXOAAIIAA Ha aKTUBHOM LIEHTpe, HE pacceMBaeTcs cpady B BUAe TeIlla, HO
PeKyIiepupyeTca HOCUTEJIEM, KOTOPBIM MOKET CJIyKUTb COGCTBEHHAd pEIIeTKA, IIOCTOPOHHUN
HOCUTENb, a B cly4ae (EepMEeHTOB - OeslKoBad MHILE/UIA, - 3aJePKUBAaeTCA TaM
(pekymnepupyeTcs) M IIOTOM II€PeJAeTCA HA SHEPreTHYECKYI0 IOAINTKY AKTHUBHBIX LIEHTPOB,
BBI3BIBAsA JONOIHUTENIbHEE AKTUBALMOHHBIE aKThI.. AHAIN3 SKCIEPUMEHTAIBHBIX JAHHBIX C
3TOU TOYKM 3pEHHA OGHAPYMKWII, YTO AEUCTBUTEIBHO, YeM BBIIIE S9K30TEPMUYHOCTD IIpoLecca,
TeM, KaK IIPaBWIO GOJsblle IPOM3BOJUTEIBHOCT AKTHBHOIO IIEHTpa JJIA IIpouecca U TeM
GOJIBIIYIO PEKYIEPAlMOHHYI0 POJIb UrpaeT COGCTBEHHASA pellleTKa KaTaau3aTopa.

IIpoumeccy ¢ MalbIMU WIA Jaske OTPHUIATEIbHEU TeIIOBBIMU 3(pdekTaMu BooOGINe He
o61a7aloT MOJOOHOH SHEPreTUYeCKOH aKTH-BUPYEMOCTBIO. OTa PEeKyIlepamysa 9HePrul MOKeT
B ZIECATKU U Jja¥Ke B COTHU Pa3 IOBBIIIATH IIPOM3BOJUTEILHOCTb AKTUBHOIO LIEHTPA 3a CYET
MOAIUTKA B Clydae OOBIYHBIX KATaIM3aTOpoB. Ho pEKopJ, B 3TOM OTHOLIEHHH CTaBAT

€CTECTBEHHBIC OKHUC/IUTEIbHbIE CI)epMeHTHbIe CHUCTEMBI THUIIA KaTajla3bl, OKCUAA3bI U [1P., TI€ 3TO



obpallleHre SHEPTUY B HOCUTeJIE U IIepe/jada K aKTUBHOMY LIEHTPY IOBBIIIAET HHTEHCUBHOCTH
JIeHICTBUA 3TUX LEHTPOB B JECATKU U COTHU TBICAY Pas.

Ilo »ToOif TeopuH, KOTOpasd eI¢ KOHEYHO JO/KHA OBITh COJNUAHO U CEPbE3HO
ITOATBEPHKACHA 9KCIIEPUMEHTAIBHBIMH  HCCJIe-IOBAHUAMU, aKTHUBHOCTb caMux
IIPOCTETUYECKUX TIPYIIl (PEPMEHTOB U AKTUBHBIX LIEHTPOB KATAJIM3aTOPOB MMEET COBEPIIEHHO
OIMH U TOT iK€ IOPANOK. OTO JAlOT IpsAMBIE pacdeThl. Bes ke pasHMIa 3akKaiodaeTcd B
HCKJIIOYNTEIBHOM CIIOCOGHOCTH  GHOJIOTMYECKUX 3BOJIIOLOHHO OTOGPAHHBIX CTPYK-Typ K
COXPAHEHUIO CBOOOJHOIN SHEPrHM XHUMHYECKOrO IIPOIecca Ha €ro IIOBTOPHYIO aKTUBALIMIO.

Hamm  uckyccTBeHHa  JIaGopaTOpHBIE KaTaJI3aTOPHI, B OCHOBHOM
MTOJMKPUCTA/LINYECKHE, B 3TOM OTHOIIEHUU OTCTAIOT OT KMBOM IIPHUPOABLI HA MHOTO M MHOTO
nopsakoB. Celyac IIOKa elle TPYJAHO JaTh KCYEPHBLIBAIOIIMNA OTBET Ha BOIIPOC, II0YEMY
JaHHasA peakIud HyXKJaeTcA B TakOoM aHcaMmM0jle ¢ KaKOM MeXaHU3M aKTHBHOCTH TOTO
WIM WHOTO aHcaMm6iid. Ho HeKoTopble TOYKM 3pEHHd, pa3BUTbIe B IIOCIEAHEE BpeMsA
JlebenieBBIM, Ha pacCKpPBITHE BAJEHTHOCTEH ITOJMATOMHBIX aHcaM6Jiel Ipy afcop6Iiuy Ha HUX
OJJHOTO M3 KOMIIOHEHTOB PEaKI[{, HAMEYAIOT K 3TOMY y:Ke OIIpe/ie/IeHHble KOHKPETHBIE IIyTH.
Ha 3T0if 0CHOBE €My yAaI0Ch JOBOJILHO HEIIPUHYHIECHHO OGBACHUTDL  JIBYXBAJIECHTHOCTh
aKTHUBHOIO IIeHTPa THJIPUPOBAHHA U OJHOBAJIEHTHOCTh  OZHOATOM-HOTO  IIeHTpa  JJIA
OKHCJIUTENIbHBIX IIPOLIECCOB.

B cBsA3uM c Teopuel peKyIleparuy SHEpPrud A Xody 3JIeCh yKasaTh, 4To B 40-X rogax
rocjie BOMHBI U Iocie (OPMYJIMPOBKM OCHOBHBIX ITOJIOKEHHUI TEOPHUM aKTHBHBIX aHcaMmGueit
MHOIO GBLT BBICKa3aH JOIOIHUTEIbHbIN TPUHIUI KaTaTUTHYeCKOM aKTUBALIK, KOTO-PBIM II0
NPEUMYIIEeCTBy OCYIIeCTBISAeTCA B GHMOJOIMYECKUX CUCTeMaxX - IPUHIMN arrpasaruu. OH
3aKJII0YAeTCA B TOM, YTO GUOJOTMYECKH aKTHUBHBIE CTPYKTYPHI B IIOAABIIAIONIEM GOJIbIIIMHCTBE
ABJIAIOTCA CTPYKTYPAMU CJIOKHBIMU M BBICOKO MOJIEKYJIAPHBIMHU. 1 mase Goliee TOro, MbI He
MMeeM CJIy4dasl BBICOKOI GHOJIOrO-KaTINTUYECKON AaKTHUBHOCTH IIPOCTBIX BEIIeCTB. TaKuM
0o6pa3oM MOJEKy/IApHble 6a/ulacTy - aAfeH[IbI, IPUCOCAVMHEHHbIE K AaKTHBHOI TIpyIIIe,
ABJIAIOTCA HECOMHEHHO HEOOXOJUMBIMU JUIi IIPOABIEHUS BBICOKOM  KaTaJIUTHYECKOMU
AKTHUBHOCTH. OTO fABJI€HWEe U OBUIO MHOIO 0000IEHO 10, Ha3BaHUEM SfBJIEHUSA
arrpaBallii ¥ pacIpOCTPAHEHO He TOJIBbKO Ha GMOKA-TAINTUYECKYI0 AKTUBHOCTDH BEIIECTB, HO

TaK¥Ee MW Ha HUX CI)apMaKOL[I/IHaMI/I'{eCHOE I[efICTBI/Ie, Kak (byHKLII/II/I "X CJIO¥NHOCTHU WIN



MOJIEKYJIIPHOTO Beca. IIpMHIMI arrpaBaliiii HaMedaeT KOHEYHO TOJIBKO OOIIYIO TeHACHIINIO
6roKaTaIM3a - yBEJIMYUBATh CBOIO AKTUBHOCTD CBOMX (DYHKITUN C IIOBBIIIIEHUEM CJIO¥KHOCTH U
"yTaiKeIeHneM' CTPYKTypBI. PasymeeTcd Ha 3TO HaKJIaJbIBAIOTCH eII¢ crenuduyecKre
CTPYKTYPHBIE OCOOEHHOCTH ajJIeHfoB U OainactoB. Ilocie ycTaHOBIEHUS — NPUHIUIIA
peKynepanyy SHEPruy - IPUHIOMII arrpaBalliM, HEBUIUMOMY, yiKe IpPHOOpeTaeT dYepThl
HEKOTOporo pU3UUIECKoro sABjaeHUA. [1o-BUIUMOMY MOMKHO CUMTATh, YTO  AarrpaBUpPYIOIIHe
ajJieHABl U €CTh Te€ JIOBYIIKU 9HEPruy, KOTOphble 3axBaThIBAIOT  SHEPrUI0 XMMHUYECKOTO
mporiecca M JIOTOM BO3BpaIllalOT €ro BHOBb AaKTHBHOH TIpymnie GHoKaTanau3aTopa WM
aAKTHUBHOM TpyTire BooG6IIe JI060ro 610IOruYecKy JeiicT-Bylomero BemecTsa. CiiezioBaTelIbHo,
TEopUA AaKTHBHBIX aHcaM-0JIel, Teopus arrpaBalliM, T€OPUA PeKyllepariiy IepeKphIBaloT
BEeCh MHTEPBAJI OT aTOMOB JI0 BECbMa CJIOKHBIX MOJIEKYJIAPHBIX aJICHJIOB, IIpHCOeINHAeMa K
6MOJIOTMYECKN aKTUBHBIM TDYIIIIaM, M Jai0T HEKOTOPOH OO6IIMIA B3TJIAJ HA BCIO 9Ty
ob61actb. Ho, KO-HEYHO, cTelleHb pa3paboTaHHOCTH 3TOi o6J1acTH BechbMa pas3jJdyHa U II0
Mepe OTAaJeHusdA OT aToMa U HpUOMmKeHHA K G6ojee CJI0KHBIM CTPYKTypaM, BOSHUKAIOT
Bce GOJIbIIIe HEpeNIeHHBIX U 6oJiee CIOMKHBIX BOIIPOCOB. OKCIIEpUMEHTaIbHAsA pas3paboTka
npo6ieMa 6UOKAaTaIM3a B acleKTe TEOPUM AaKTUBHBIX aHcaMOJiell 1 arrpaBaliiy IIpOBOIUIACh
MHOTO Ha e€ IIepBOM aTane B coTpyaHudecTse c JI.A.HukomaeBsIM, a Tarxe ¢ M.A.3y6oBudeM.
K wumciny cymecTBeHHBIX pe3y/lIbTaToOB, IIOMyYEHHBIX 371eCh, HYKHO OTHECTH U3ydeHHe
KaTaJUTUYECKOH aK-TUBHOCTH aJICOPOMPOBAHHOM KaTajaa3bl, yCTAaHOBIEHUE JI€3aKTHUBH-
pyrolero fecTBUA 106aBOK reMUHA K KaTajas3e, YTO fCHO yKasbl-BaeT Ha CyIIeCTBOBaHUE y
€CTEeCTBEeHHOro (hepMeHTa HEKOTOPOI'0 OIITHMAaIbHOTO TEMUHHOI'0 aHCaMOJIS; HU3ydeHHe
asicop6IIMoHHOl akTuBanuu remuHa (JI.A.Hukomnaes), a TaKKe HWIOHOB TIepeMeHHO
BajeHTHocTH (JI.A.Huxomaes, W.A.3y6GoBud); yCTaHOBJIECHHE I1apaj Jeau3Ma B JeHCTBUMI
POCTOBBIX BEIIECTB Ha pACTeHUs M Ha aK-TUBHOCTb a/ICOPOIIMOHHBIX KaTaJIH3aTOPOB
(1.A.3y60Bry). Brioc-neactsun JI.A.HukonaeB pasBuI IUKJI  CAMOCTOATENBHBIX paboT 110
JIeMCTBHIO a/IJIEH/IOB Ha aKTHMBHOCTh KOMILJIEKCHBIX KATaIM3aTOPOB, M Ha 6a3e HAKOILICHUS
MaTepyasia  3aIUTHI JOKTOPCKYIO auccepramuio. Cpady e IIocje CO3JaHHsA TEOPHH
aAKTUBHBIX aHcaM0Jiell W BBIIBMKCHHA Te3uca 00 aKTUBHOCTM aTOMHOH ¢aspl MHE CcTajo
fSICHO, YTO 3TOT TE3HC JO/IKEH OBbITh IIOATBEPMACH MJIM BO BCAKOM CJydyae IIPOBEPEH,
He3aBHUCHUMBIMU GU3NMIEeCKIMHI MeTOJaMu. ITO GBLIO C/IeIaHO yiKe B nepBeIX  paboTax

IIyTEM CHATUSA PEHTTE€HO-TPAMM C KaTaJn3aTOPOM IIpU paBJ’IH‘IHOfI CTEII€HH! 3allOJIHEHUA.



PeHTreHOBCKHI aHa/IM3 06JaJlaeT HECKOJIbKO OrPAaHWYEeH-HBIMH  BO3MOMK-HOCTAMHU IS
KOHCTATUPOBAHUA OYeHb MaJIbIX aTOMHBIX I'DYII, HO BO BCAKOM CJIydae 3TO HCCJIeJOBaHUeE
II0Ka3aJIo, YTO KeJIe3HbIe KaTa-IN3aTOPbI, IPUMEHABIINECA MHOIO 1 Kisuko-T'ypBryem
IIpU pa3Be/ICHUAX Jaske He OYeHb 3HA-UUTEJbHBIX, IIOPAJKA COTBIX MOHO-aTOMAapHOTO CJIOd,
yiKe MpPaKTHYeCKH JIMIIEHbBl PEeHTIeHOKPHUCTAUIMYECKOro MaTepHasa. Boibmioit doH,
00pa3oBaBIIMICA  BMECTO  3TOro, IIOKA3bIBaJ CIUIBHYIO IVCIIEPralifio U aTOMHU3AIlHIo
MaTepuaia.

BrocnexcTBum npu opraHmaanuu Jla6oparopum Katammsa u [a30Bod  OIEKTPOXUMUN
B 50-X romax MHOIO COBMecTHO c EBmokmmoBbIM, KpbutoBoii, ManbneBsIM, JleGeaeBbIM U AP.
GBLTIO0 PA3BEPHYTO yiKe INMHPOKUM (PPOHTOM IIpUMeHeHHe (U3MYIECKUX METOMOB K M3y UEHUIO
COCTOSIHHA aJICOPOITMOHHBIX KaTaJUTHYECKH JACATENbHBIX cjloeB. Ha IiepBoM MecTe 31echb
HQJI0 IIOCTAaBHUTb MAarHUTHBIE CBOMCTBA. VIMEHHO MarHUTHBIE CBOMCTBA CHOCOOHBI, KakK
HUKaKWe Jpyrue, 4yBCTBOBAaTh U OTIMYATH ATOMHYIO M KPHUCTAJUIMYECKYIO CTPYKTYDY.

Ha 6ase »aTHX WCCI€JOBAaHHUI, IPOBEJEHHBIX COBMECTHO C EBJ0-KMMOBBIM,
MaunbueBsiM, JleGeneBbiM, KpputoBoit, [omy6eBBIM M Jp. COTPYAHUKAMH, ObUIa pas3BUTA
MarHeTOXMIMUS AaKTUBHBIX LEHT-pOB. JTH paboThl IOKa3add, 4YTO pa3BeJeHHBbIE CJIOU
MeTUINYEeCKUX KaTajIu3aToOpPoB O00JIaJaloT OJHOM BalKHOM OCOOGEHHOCTBHIO. PasBe-JAeHHBIN
CIIOM ecTh 00JIacTh HEKOTOPOU YHUBEpCAJbHOH IlapaMarHeTW3aluy MaTepuaya, T.e. B
9TOU O6JIACTH CTAHOBATCA ITapaMarHUTHBIMU IIPAKTHYECKU BCE KATAJIUTHYECKH JleATeIbHbIe
MeTaUTbl. Hampumep, kejie3o yTpadmuBaeT CBOH (peppoMarHeTwsM, IUIATHHA yCUIMBAET CBOU
nmapaMarHeTuaM, cepebpo TepAeT AUaMarHeTH3M, CBOUCTBEHHBIN KPHCTAJLLy, U IpuoGpeTaeTr
rnmapaMarHeTH3M, CBOHCTBEHHBIN €JUHHUYHOMY aToMy, O0JaAaiolleMy OJHHM He CIIapeHHBIM
asleKTpoHOM. Takas ke ITapamMarHeThsanuwa ObUla HaWAeHa [Id JUAMArHUTHOU MeId B
a7IcCOPOIIMOHHBX CJI0AX EpodeeBbIM U ero COTpyJHUKaMU.

Hapangy c sTUM B pasBeleHHBIX CJIOSX YTPAadMBAIOTCA BooOIe Bce CBOMCTBA
¢deppoOMarHeTUKOB, He TOJBKO 3aBHCHUMOCTH OT IOJA, HO TaKXke THCTEPEe3NC, TOYKa
Kiopm ® BMecTo STOro Ha4MHAET OIpPAaBIBIBATHCA TEeMIIEPAaTYpHBIN 3akoH Kiopu-Beiica.
CJI0BOM :KeJIe30 HAYMHAeT MPHoOpeTaTh CBOMCTBO TUIIMYHOIO, HO HECKOJIBKO 0CO00ro, Kak
aT0 OyAeT BHAHO, IlapaMarHeTHka. lcciepoBaHue OSTHX CJI0O€B OOHAPYMKWIO  HOBOE
MarHuTHOe ABJICHMEe, a VMEHHO MHOIJa BechbMa CIUIBHOE BO3pacTaHMe ITapaMarHeTh3Ma,

PaCCYMTAaHHOTO HA OJHY €JIWHHIly HAaHECEeHHOro MaTepuasa (HalpuMep, Ha OAWH TpaMM), B



o61acTy pa3BeICHHBIX CJIOEB. JTO BO3pacTaHME IapaMarHeTH3Ma JOCTUTaeT HHOI/A COTeH
U Jlaske ThICAY pa3 U HabGIIoJaeTcs y MHOTHUX BeIecTB. OTO ABJICHHE OBIJIO HAMH Ha3BaHO
CBepXIIapaMarHeTU3MOM .

B cBA3M C 3THM fABIEHUEM BO3HUKJIA JUCKYCCHA MEMKAY- HADOAHOIO THIIA MEMKAY
HaMU C OfHOH cTopoHBI u CenByoM B AMepuke u Tike6eToBckuM B Ilomblle c  ApyToi
CTOPOHBI, KOTOPBIE YTBEP:KJAIN, YTO OHM He 3aMedalld CBepxXllapaMmar-HeThsma, paborasd B
o6yIacTh pas3BeJeHHBIX CI0&B. Ho OKazasoch Ipy MPOBEPKe, KAK MbI 3TO JJOKA3aJIH, YTO OHHU BO -
IepBBIX He paboTaly B TAaKUX Pa3BEACHUAX, e HaGIofaeTca CBepXIla-paMarHeTHu3M, a
onbITel  T:KeGETOBCKOIO  IOBUIVMOMY fIBJISIOTCA  SKCIEPUMEHTAIBHO  HEJIOCTOBEPHBIMU.
IMocieHUe IPOBEPOYHBIE UCCIIEAOBAHUA, BBIIIOIHEHHBIE B Halleil jaGopaTopud, e
pa3 IOATBEPJAWIH CyILIECTBOBAHMUE I3TOrO ABJIEHUA, KOTOPOE OCOGEHHO Ppe3Ko HabIofaeTca
B 06JIacTH HU3KUX TeMIlepaTyp. Halllm MCKycCTBeHHA J1aGopaTOpHbIE — KaTaM3aTOPHl, B
OCHOBHOM IIOJIMKPUCTA/UIMYECKHE, B 3TOM OTHOIIEHHH OTCTAIOT OT KUBOW IIPUPOJBI HA MHOTO
1 MHoOro mnopsjakoB. Cefuac IIOKa emle TPYAHO AaTh HCYEPIBIBAIONIMI OTBET HA BOIIPOC,
IoueMy AaHHAsd peaKnUs Hy:KAAeTcd B TAKOM aHcaMble U KaKOM MeXaHN3M aKTHBHOCTHU
TOTO MJIM MHOTO aHcaMOidA. Ho HEeKOTOpbIe TOYKM 3pEHHdA, pPasBUTbIE B IIOCIEJHEe BpeMA
JlebenieBBIM, Ha pacCKpPBITHE BAJEHTHOCTEH ITOJMATOMHBIX aHcaM6Jiel IIpy afcop6Iiuy Ha HUX
OJHOTO M3 KOMIIOHEHTOB PEaKI[{, HAMEYAIOT K 3TOMY YK€ OIIpe/ie/IeHHble KOHKPETHBIE IIyTH.
Ha 3Toif 0CHOBE €My yAaI0Ch JOBOJILHO HETIPUHYHICHHO OGBACHUTHL  JIBYXBAJIECHTHOCTh
aKTHUBHOIO IIeHTPa THJIPUPOBAHHA U OJHOBAJIEHTHOCTh  OJNHOATOM-HOTO  IIeHTpa  JJIA
OKHCJIUTENIbHBIX IIPOLIECCOB.

B cBsA3uM c Teopuel peKyIleparuyd SHEpPrud A Xody 3JIech yKasaTh, 4To B 40-X rogax
rocjie BOMHBI U Iocie (OPMYJIMPOBKM OCHOBHBIX ITOJIOKEHHUI TEOPUM AaKTHBHBIX aHcaMmGieit
MHOIO GBLT BBICKa3aH JOIOIHUTEIBHbIN PUHIUI KaTaTUTHYeCKOM aKTUBALIK, KOTO-PBIA II0
NIPEUMYIIEeCTBy OCYIIeCTBISAeTCA B GHMOJOIMYECKUX CUCTeMaxX - IPUMHIMN arrpasaruu. OH
3aKJII0YAeTC B TOM, YTO GUOJOTMYECKH AaKTHUBHBIE CTPYKTYPHI B IIOAABIIAIONIEM GOJIbIIIMHCTBE
ABJIAIOTCA CTPYKTYPAMU CJIOKHBIMU M BBICOKO MOJIEKYJIAPHBIMHU. 1 mase Goiiee TOro, MbI He
MMeeM CJIy4dasl BBICOKOI GHOJIOrO-KaTINTUYECKON AaKTHUBHOCTH IIPOCTBIX BEIIECTB. TaKuM
0o6pa3oM MOJIEKy/IApHble 6a/ulacTy - aAfeH[Ibl, IPUCOCAVHEHHbIE K AaKTHBHOM TIpyIIe,
ABJIAIOTCA HECOMHEHHO HEOOXOJUMBIMU JUIi IIPOABIEHUS BBICOKOM  KaTaJUTHYECKOM

AKTUBHOCTU. JTO SIBJICHUE n 6bLIO MHOIO 06006111eHO IIoq Ha3BaHUEM SABJICHUA



arrpasallii U paclpoCTPaHEHO He TOJIBLKO Ha OGMOKa-TAJIUTHYECKYI0 aKTHBHOCTh BEIIeCTB, HO
TakKe M Ha UuX papMaKoAMHAMHUYECKoe JeHcTBHe, KaK (YHKIMM HX CIOXKHOCTH WU
MOJIEKYJIIPHOTO Beca. IIpMHIMI arrpaBaliiil HaMedaeT KOHEYHO TOJIBKO OOIIYIO TeHACHIINIO
6roKaTaIM3a - yBeJIMYUBATh CBOIO AKTUBHOCTH CBOMX (DYHKITUI C IIOBBIIIIEHUEM CJIO¥KHOCTH U

"yTaiKeIeHueM' CTPYKTypBIL. PasymeeTcda Ha 3TO HaKJIaJbIBAIOTCH eII¢ crenuduyecKre
CTPYKTYPHBIE OCOGEHHOCTHU afJIeH/IOB U 6aslIacToB.

INocie ycTaHOBNAEHUA TPHHIUIA PpPeKyllepalyy SHEPruy - IPHHIUII arrpasaliu,
HEBUIUMOMY, y#e IIpHOOpeTaeT dYepThl HEKOTOPOro (pU3MYecKoro fpieHUsd. ITo-BugumMoMy
MOKHO CYUTATh, YTO AarrpaBUPYIONINE ajJIeHAbl U €CTh Te JIOBYIIKH OHEPTUM,  KOTOphIe
3aXBaTBHIBAIOT 3HEPIHIO XMMUYECKOro IIpoliecca U JIOTOM BO3BpaIaiOT €ro BHOBb AKTHUBHOM
rpynme 6UoKaTaan3aTopa FIM aKTHUBHOH IpyIIe BooOIe JT000ro GHOJOTMYEeCKd JeHCT-
Byloliero BemecTsa. CieloBaTeIbHO, TEOPUA AaKTUBHBIX aHcaM-0Jielf, Teopus arrpasaliuy,
TEOpUsA peKylepaluy IIepeKpBIBAlOT BeCh HHTEPBAJ OT AaTOMOB [0 BEeChbMa CJIOMHBIX
MOJIEKYJIIPDHBIX ~ aJUIEHIOB, IIPHCOeJUHsAeMa K GMOJIOTMYeCKN aKTHUBHBIM TpyIIaM, U JaioT
HEKOTOPOH OOIIMU B3IJIAZ HA BCIO 3Ty obyacTb. Ho, KO-HEYHO, cTelleHb pa3pabGoTaHHOCTHU
9TOH ob6JacTH BecbMa pasJMdHa M II0 Mepe OTJajJeHHud OT aToMa U NPHOIKEHHA K
6ojiee CIOKHBIM CTPYKTYpaM, BO3HHMKAIOT BCce OOJIbIIIE  HEpEeIIeHHBIX U 6ojee CIOMKHBIX
BOIIPOCOB. OKCIIepUMEHTabHasA paspaboTka IpobieMa G6HOKaTaau3a B aCIeKTe TEeOPUH
aKTUBHBIX aHcaMmbjeil M arrpaBaliiy IPOBOJMJIACH MHOrO Ha €€ IIepBOM JTale B
corpyaHudectsBe c JI.A.HukomaeBbIM,a Takske ¢ M.A.3y6oBuueM. K dmciy cylmecTBeHHBIX
Pe3yabTaTOoB, HOTYyYEHHBIX 371eCh, HY/KHO OTHECTH H3y4YeHHe KaTaJUTUYeCKOH aK-THBHOCTH
aIcop6POBAHHON KaTaa3bl, yCTAaHOBIIEHUE JIe3aKTHUBH-PYIOIIETo JeiicTBUA J06aBOK reMUHA K
KaTajase, YTO SICHO YKAa3bl-BaeT Ha CYIIECTBOBAaHHE y €CTECTBEHHOro (pepMeHTa HEKOTOPOro
ONTUMAJIBHOTO TEMHHHOT0 aHCAMOJIs; U3ydYeHHe aJCOPOLMOHHOM aKTUBAIlUM TeMHHa
(JI.A.HukxoymaeB), a TakKe HOHOB IIepeMeHHOH BajeHTHocTH (JI.A.Huxkomnaes, M1.A.3y6oBuy);
yCTaHOBJIEHUE IIa-payljieiu3Ma B JIEHCTBHM POCTOBBIX BEIIeCTB Ha pacTeHHsA M Ha akK-
THUBHOCTBb aJICOPOIMOHHBIX KaTaausaTopoB (M.A.3y6oBud). Bnoc-neactsun JI.A.Huxomaes
PAa3BIII ITUKJI CAMOCTOATEIBHBIX PAa6OT 10 JEHCTBUIO Q/IZIEHI0B  Ha aKTHMBHOCTb KOMILIEKCHBIX
KaTa-JIM3aTOpOB, U Ha 6a3e HaAKOIUICHHsA MaTepHaja 3allUTHII JJOKTOPCKYIO JUCCEPTALHIO.

Cpasy e Iocjae CO3JJaHHsA TEOPUM aKTHBHBIX aHcaM0ilell U BBIIBHMKEHHA Te3uca 00

AKTUBHOCTU ATOMHOM CI)aSbI MHE CTaJIO ICHO, YTO 3TOT TE€3UC JOIHKEH OBITH TIOATBEPIKIACH WU



BO BCAKOM CJIy9dae IIPOBEPEH, He3aBUCUMBIMU (PU3NIECKUMH METOAaMHU. ITO OBLIO CIIEJIAHO YiKe
B IIE€PBBIX paboTax IIyTeM CHATHA PEHTIeHO-TPaMM C KaTaJau3aToOpoM IIPH  Pa3MYHON
CTEIIeHN 3allOJIHEHWA. PeHTreHOBCKMI aHaim3 o0JafaeT  HECKOJIbKO OrPaHNYEH-HBIMU
BO3MOK-HOCTAMU JII1 KOHCTATHPOBAaHHA OYEHb MAJIBIX ATOMHBIX I'PYIII, HO BO BCAKOM CJIydae
3TO HCCIIeIOBAHUE IIOKA3aJI0, YTO JKeJIe3Hble KaTa-IN3aTOPhl, IIPUMEHABIINEeCA MHOIO U Kiadko-
F'ypBUYeM IIpH pa3BEAeHUAX  JlaKe He OYeHb 3HA-UNTENbHBIX, IIOPSAKA  COTBIX  MOHO-
aTOMApHOro CJIOs, yiKe IPAKTHYECKH JIMIIEeHbBl pPEeHTTe€HOKPHCTAUIMYECKOro MaTepHaa.
Bonpmoir  ¢oH, 00pa3oBaBIIMIICA BMECTO 3TOrO, IIOKA3bIBaJ CHUJIBHYIO AVICIIEPraIyio 1
aToMU3alMIo MaTepuana. BrnociaeacTBnm IIpu  opraHusanuu Jla6oparopum Karammsza u
lFagoBoii OnekTpoxuMuH B 50-X Tojax MHOIO COBMeCTHO ¢ EBmokmmoBeM, KpbLI1oBOi,
MasbleBbiM, JleGeneBbIM U Ap. ObUIO pa3BepPHYTO yiKe IIMUPOKUM (POHTOM IIpUMEHEHHe
GU3HMYIECKNX METONOB K M3YYEHHIO COCTOSAHUSA AJCOPOIMOHHBIX KATAIUTHYECKU JeATeIbHBIX
cioeB. Ha mepBoM MecTe 3eCh HAJIO IIOCTaBUTb MAarHUTHBIE CBOMCTBA. VIMEHHO MarHUTHBIE
CBOWMCTBA CIIOCOOHBI, KAK HHKAKHe JApyrHe, 4YyBCTBOBATb U OTJIWYATh ATOMHYIO U
KPHUCTAJITIECKYIO CTPYKTYPY.

Ha 6ase »aTHX WCCIIEJOBAaHHUI, IPOBEJEHHBIX COBMECTHO C EBJ0-KMMOBBIM,
MaunbueBsiM, JleGeneBbiM, KpbutoBoit, [omy6eBbIM UM Op. COTPYAHUKAMH, ObUla pas3BUTA
MarHeTOXMIMHS AaKTUBHBIX LEHT-pOB. JTH paboThl IOKa3add, 4YTO pa3BeJeHHBbIE CJIOU
MeTUINYEeCKUX KaTalu3aToOpPoB O0O0JIaJaloT OJHOM BalKHOM OCOOGEHHOCTBHIO. PasBe-JIeHHBIN
CIIOM ecThb 00JIacTh HEKOTOPOH YHHBEPCAJIBHOW IapaMar-HeTH3aldd MaTepyana, T.e. B
9TOU 06JIACTU CTAHOBATCHA ITapa-MarHUTHBIMU IIPAKTHYECKH BCE KATAIUTUYECKU JleATeIbHbIe
MeTauI-JIbl. Hanprmep, eje3o yrpaduBaeT CBOH (peppoMarHeTusM, IUIATH-HA YCUINBAET CBOU
rmapaMarHeTHaM, cepe6Gpo TepsieT AuaMar-HeTHU3M, CBOMCTBEHHBIN KPHUCTAJLULy, U IpruoGpeTaeT
rnapamMar-HeTH3M, CBOWCTBEHHBIN €IMHUYHOMY aTomy, obaaronemMy OHUM He
CIIapeHHBIM 3JIeKTPOHOM. Takas ke IapaMarHeTusanus ObUla HaWIeHa IUIa JUaMarHUTHOU
MeJH B aJICOPOIMOHHBX C10aX EpodeeBbIM 1 ero COTpyTHUKaMHU.

Hapangy c sTUM B pasBeleHHBIX CJIOSX YTpPAadMBAIOTCA BooOIe Bce CBO¥CTBA
¢deppoOMarHeTUKOB, He TOJBKO 3aBHCHMOCTH OT IIOJA, HO TaKXke THCTEPEe3NC, TOYKa
Kiopm ® BMecTo STOro Ha4MHAET ONpPAaBIBIBATHCA TeMIIEpaTypHBIN 3akoH Kiopu-Beiica.
CJI0BOM KeJIe30 HAYMHAeT MPHoOpeTaTh CBOMCTBO TUIIMYHOIO, HO HECKOJIBKO 0COO0ro, Kak

aTO 6y):[eT BUIHO, IIapaMarHeTHKa. HccnenoBanme 9TUX CJIOEB 06Hapy}1c1/mo HOBOE



MarHUTHOE SIBJIeHHE, a MMEHHO MHOTZia BechbMa CHJIbHOE BO3pacTaHMe TapaMarHeTH3Ma,
PaCCYMTAaHHOTO HA OJHY €JIWHMI]y HAaHECEeHHOro MaTepuasa (HalmpuMep, Ha OAWH TpaMM), B
o61acTy pa3BeICHHBIX CJIOEB. JTO BO3pacTaHME IapaMarHeTH3Ma JOCTUTaeT HHOI/A COTeH
U Jlaske ThICAY pa3 U HabIIoJaeTcs Yy MHOTHUX BeIecTB. OTO ABJIEHHE OBIJIO HAMH Ha3BaHO
CcBepxITapaMarHeTU3MOM .

B cBA3M C BTUM fABJICHHEM BO3HHKJIA JAMCKYCCHS MEK/y- HAPDOJHOIO THUIIA MEMHLy
HaMU C OfHOH cTopoHbI u CenBygoM B AMepuke u Tike6eToBckuM B Ilomble c  ApyToi
CTOPOHBI, KOTOPBIE Y TBEPKIAIH, 4TO OHM HE€ 3aMedaJd CBepxlapaMmar-HeTHU3Ma,
paborasa B o61acTy pasBeJeHHBIX CJIoEB. Ho okasasoch IIpy IIpoBepKe, KaK MBI 3TO JOKA3aJIH,
4YTO OHU BO - IEPBBIX He paboTalyd B TaKMX pa3BeJeHUAX, IJle HabofaeTca CBepXIia-
pamMarHeTusM, a ONBITBI TKeGeTOBCKOTO IOBHAMMOMY SIBISIOTCA — 9KCIEPHUMEHTAIBHO
HEeJI0OCTOBEPHBIMH. TlocnegHue IpOBepOYHBIE HCCJIE/IOBAHUSA, BBIINOJTHEHHBIE B HaIei
snabopaTopuy, emi¢é pas IOATBEPJVIH CyIIIeCTBOBAHHE 3JTOrO ABJICHHA, KOTOPOE OCOOEHHO
pesko HabmomaeTcd B 06JIacTU HUBKUX T€MIIEpaTyp.

Hy:kHO cKaszaTh, 4YTO KaHAJCKHE, a TaKKe SAMNOHCKME YJYeHbIe CO CBO€H CTOpPOHBI
MOATBEPAMIN aHOMAaJIbHOE BO3pacTaHMWE IlapaMar- HeTWUsMa B Ppa3BeIeHHBIX CTI0AX
MeTaJUIOB Ha HOCHTeNe, U ONpPOBEepIIM JaHHBIe TikebeToBckoro. fIBjaeHMe cBepxlapamar-
HeTHU3Ma He COBCEM IIOHATHO TEOPEeTHYECKH, HO M ceHdJac yiKe MMeeTcCs KOHIIeIIIUs, WU
9CKH3 TEOPEeTUYECKOH KOHIIENIMH 3TOro fABJIEHUs, BBICKA3aHHBIA  HAamMM  (QU3UKOM
HaraeBbIM, KOTODBIM CBOJAMT fBJIEHUE CBepXIlapaMarHeTWUsMa K JaJeKoMy OGMEHHOMY
B3aVMO/IEHICTBUIO a/ICOPOUPOBAHHBIX ATOMOB 6JIarofjaps HAIM-YMI0O HOCHUTEJIS, Yepe3 CHIIbHOe
pacruiblBaHUEe MUX BOJTHOBBIX GYHKNMA. Ho 3To mo BUAMMOMY He €QMHCTBEHHBIM CIIOCO0
OoO'bSICHEHUs fIBJIe-HUA CBepxXllapaMarfeTusma. Hy:KHO 3aMeTUThb, UTO fABJIEHHE CBEpX-
ImapaMarHeTM3Ma CBOMCTBEHHO HE€ TOJBbKO MeTa/UIMYeCKHMM aToMaM, HO BooOIIe psmy
a/icOpOMPOBAHHBIX BEIIeCTB. IIpaKTUYeCKoe HCYe3HOBEHHE KpHCTAZIOB BeIecTBa Ha
HOCHTEJISIX IIPH JIOCTATOYHOM Pa3BeJeHUU aJCOPOIIMIOHHOrO CJIOA GBIIO  ITOJTBEPIKACHO TaKMKe
M Ha OpraHMJYecKHx Kpucramiax merojgoM OIIP (EBgoknMoBEIM u Toly6eBBIM), KOTODPBIA
TaKkKe JOKasas, YTO OpraHM4YecKHe BeIecTBa "MOJIEKYJIN3yloTca' (3TO ecThb aHaJor
aTOMM3aIlUd MeTaJUIOB) YK€ IIPU JOCTATOYHO 3HAYMTEIBHBIX 3AIIOIHEHHAX U JIUIIAIOTCH

TIPaKTUYECKU LEINKOM KpPICTaJIJIPI‘-IeCI{OfI (baSbI.



Takmm o6pa3oM pas3BeIeHHBIM aJCOPOIIMOHHBIM CJIOH ecTb ocoboe arperaTHoe

COCTOSHME BEIeCTBa, & MMEHHO COCTOSHHUE €royCTOWYMBOM aTOMHO-MOJIEKYISIPHOM

aucconpanuy Ha HocuTene. Kpome MarHUTHBIX  METOJIOB
COCTOAHME  aACOPOHUPOBAHHBIX MOJIE-KyJ aTOMOB OBUIO HCCIEJOBAHO JIIOMHUHHUCIIEHTHBIM
meTtozoM (KpeutoBoit, JlaH4eBCKOI) U GBUIO YCTAHOBIEHO, UTO IIEHTPHI KaTalIn3a M II€HTPBI
CBEYEHHMsA,a I[EHTPbI CBeYeHUA Ge3yCI0BHO aTOMapHEI - COBIIAJAIOT. BBIIO M3y4YeHO TyIIeHHe
JIIOMUHHCLIEHCUN U OTPAKATEIbHOM CIIOCOGHOCTH HAHECEHHBIMHU METaJUIaMU, KOTOPOe TaKiKe
o6Hapy- KWIO YPE3BBIYAIHO pe3Koe JeiCTBHE IEePBBIX MOPLHUN METa/Ula Ha HOCHUTele, T.€.
BECbMa CUJIbHBIX Pa3BeACHHBIX CIIOEB.

[lepCHIeKTUBHBIM METOJOM HCCIIEIOBAaHUA Pa3BEACHHBIX CJIOEB OKAa3aloCh  H3ydYeHHe
9K309JIEKTPOHHOM OMUCCUU 3TUX CJIOEB HA HOCUTEJAX, KOTopoe BhINonHsAeTcAa Kpeurosoii. ITo
CBOEI YyBCT- BUTEJIbHOCTH 3TOT METOJ| CTOUT, II0 BHJUMOMY, BIEPEIM BCEX OCTAIBHBIX U
OTYETIMBO OTJIMYAET CaMble HUYTOKHBIE J0GABKM Ha IIOBEPXHOCTU. BMmecTe ¢ TeM OH
II03BOJIIET YiKe HAIyIIaTh CBA3b MEWAY SJEKTPOHHOM sMHCCHe U KaTaIATHYECKUM
JIeHICTBU-€M HAaHOCUMOTO cJIod. HakoHel, HeJaBHO MbI B 4YHciIe (U3HYECKHX METOAOB He
CTOJIBKO MCCJIEJOBAHMUSA, CKOJIBKO BO3JEUCTBUA Ha KaTaIU3aTOPhI, Mbl BKJIIOYWIN YJIBTPa3BYK,
KOTOPBIA OGHApYWJI CIIOCOGHOCTH AaKTUBHPOBATh METAUIMYECKHE YEPHU B IIPOLIECCe HX
IIPUTOTOB-JICHUA U M30UPATEIbHO IOBBIIIATE KOJIMYECTBO AKTUBHBIX IIEHTPOB JUIA PEaKIUU
PpasoxeHNs IepeKrcH Bogioposa (Masblies, BeHb [I3xo0y). 9TH HccIeJ0BaHUA IPUMBIKAIOT K TOH
rpymme paGoT II0 YHUCTO METUIMYECKUM KaTal3aTopaM, KOTOpoe ceifdyac pas3BUBAaeTCA B
Hallleit 1TabopaTopyur Hapsaay ¢ aACOPOIIMOHHBIMY CHCTEeMaMU. HerocpeaCTBEHHBIM IIPeIMETOM
TEOpUU aKTHBHBIX aHCaMOJel ABIAIOTCA aACOPOIMOHHBbIE KaTAJIN3aTOPhl U IepeHeceHne eé
IIpe/i-CTaBJICHUN Ha IOJMKPUCTA/UINYECKHE KATaIN3aTOPhl COCTABIAET CAMOCTOATEIBHYIO
BakHyI0 3ajziady. OHa MOMKET pemaTbcAd PpasHUMU croco6amMu. TepMoaMHAMHUYECKOe ee
pellleHre, pac-cCMaTpHBalollee 00pa3oBaHUe aKTUBHOM (a3bl Ha IIOBEPXHOCTH KPHCTAJUIOB,
KaK PaBHOBECHBII IIpOIlecC IIPH TeMIlepaType ero reHeauca 6buio jaHo V.M.IloaTopakoM U
COCTAaBHJIO OCHOBHOE COZI€P:KaHME €ro JOKTOPCKOM JuccepTanuy. XoTd TepMOAM-HAMHYECKas
KOHIIEHTPALUA aTOMHOU (pasbl, BBIYHCIEHHAd MM, OKa3alach JOBOJIBHO MaJsoif, HO OHa
BCE K€ JOCTUTaeT KaTaJIUTHUYECKU OLyTUMBIX 3HAYEHMA M, YTO BecbMa BaiKHO,
BO3pacTaeT C yCHJIEHHEM HeNPaBWIBHOCTH KPHC-TAJUIOB KaTa-Iu3aTopa. ITO Ke IociIefHee

CBOMCTBO, HECOMHEHHO, IPUCYIE BCEM AKTUBHBIM IIOJJUKPUCTAJUIMYECKUM KaTalIn3aTo-paM.



Posms  TepMOAMHAMHYECKMX (PAKTOPOB B BO3HMKHOBEHUM AaKTHUB-HOMU daspr Ha
IIOBEPXHOCTU KPHCTA/UIOB ObUTa NOATBep:kjeHa IlonrropakoM ¥ BOpOHMHBIM — IIyTeM
TEePMHYECKON 06paGoTKU cepeOPAHON YepHU.

Oco6oii m BecbMa MHTEPECHOH 06acThio /I PpPas3BUBAEMBIX IIPEJCTABICHMH U
METO/IOB fIBJIETCA KATalu3 CMEIIaHHBIMU aJCOPGIIMOHHBIMU CJIOSIMU, IIIUPOKO

HcclaeloBaHHBIMU 3y6oBHUYeM B fpOCIaBCKOM TEXHOJIOTHMYECKOM
HHCTUTYTe. 3y060BMY OOHAPY:KHJI pAJ HOBBIX 3G(EKTOB B OTHUX CJIOfAX, & MMEHHO
CBEPXCTEXHO-METPUYECKYI0O AaKTHUBAIlMI0O M  OTpaBjIeHHE B HOHHBIX CJIOfIX, PE3KyIo
CTEXHMOMETPUYECKYIO Je3aKTHBAllMI0 U AaKTUBAIIMIO B CMEIIAHHBIX ATOMHBIX  CJIOAX,
06A3aHHYI0, KaK fy#Ke TOBOPWJ, HEUTPaIM3allid U PACKPBITUIO CIIMHBAJEHTHOCTU, BIUSHHIE
HocuTeNned Ha STU 3(P@EKThI, poib B 3THX dddeKTax 3al0JTHEHHOCTH 3JIEKTPOHBIX IOATPYIIT
KaTaJUTUYECKd JEHCTBYIO-IIMX aTOMOB U MOHOB. OTHU HCC/IEJIOBAHHUA COCTABJISAIOT OCHOBY
IIOATOTOBIIAEMOl 3y60BIUYEM JOKTOPCKOM auccepranuy. MeTos pa36aBieHNs aJCcOPOIIMOHHBIX
c/I0eB OGHAPYMKIJI MHTEPECHBbIE BO3MOMKHOCTU TaKkKe IIPUMEHUTEIBHO K  HCCIIEZ0OBAHUIO
GOTOAKTUBHBIX IIMTMEHTOB U B IIEPBYI0 odepeApb xjopoduiuia. OTU HCCIEJOBAHUS;
BBINIOJIHEHHBIE CcOBMecTHO ¢ JI.MI.HekpacoBBIM U Jp., IOKasajHd, YTO JOMOHOMOJIEKYJISPHBIE
ciaou Xjopoduiuia Ha QoMo - Tejle TPOSBIAIOT PSAJ, OCOOBIX CBOMCTB, He HAGIIONAOITIXC
B KpHCTAUTMYecKoM xyiopodwure. Cioja  OTHOCHUTCA  CHJIBHEHINIME  ITapaMarHeTH3M
PasBeIeHHBIX CJI0eB, MX ocobad Iorjomjaloniasd CIIOCOOHOCTb, HAIMYME JIIOMUHECIIEHIIUH,
BeCcbMa HAIIOMUHAIOIIEH JIIOMHHECIIEHIIUI0O B OTUIMPOBAHHOM JIHCTE, JBYXCTYIIE€HUYATYIO
HM30TepMy ajcop6Iuu xjaopoduuia, CBA3AHHYIO, II0 BHJIUMOMY, C IIEpEMEHOM  ero
ymakoBku u Jp. IIpu pabote B ma6oparopun KamsBuaa B CIIIA HekpacoB HCIIOIB30BasI TaM
MeTOJ pasBeJleHUs aJICOPOLIMOHHBIX CJIOEB U C €ro IIOMOIIBI0 €My YJajJochk OOHApy.HTh
oT4yeT/INBBIA curHan IIIP agcop6upoBaHHOro xjopoduuia, JIeKAIMAA B 6IM3KOM 06J1aCTH K
CUTHAJIY y XJI0podHIIa B 3€JIEHOM JIUCTE.

9TO ofHA U3 TIEPCHEKTUBHBIX OHOKATAIMTUYECKUX objacTeil IpUMEHEHUs TEeOpUU
aKTUBHBIX aHcaM6Jell. BecbMa MHTEpeCHOM 1 BO3MOKHO PeaJIbHOM 3ajadeil, KoTopas MOKeT
GBITH peIIeHA 3TUM METOZOM, ABJIAETCA aZCOPOITMOHHBIIN CHHTE3 TeX KBAHTOCOM - HAaMEHBIITHX
doTocHHTETHYECKUX 3JIEMEHTOB, KOTOpoe HeJlaBHO KalbBUH C COTPYHUKAMM BBICIVII
M3 XJIOPOILJIACTOB. BBICOKAss aKTHBHOCTb DPa3BEJEHHBIX CJI0eB IoOyamia Hac ¢ HexkpacoBeIM

PICHpOGOBaTb AKTHUBallUIO pocra paCTeHI/Iﬁ IIyTEM HAHECEHUA MHUKPOA03 Pa3IMYHBIX



9JIEMEHTOB Ha 3€JIEHYIO YaCTh PACTeHUA. OTHU OIBITHI, IPOBEJEHHbIE CHAJajda Ha HeGOIbIINX
ONBITHBIX yYacTKax, a IOTOM B Kojixode Pyck CoBeTcKas Ha ydJacTKax ITOpPsAKA OJHOTO ra,
TIOKa3aal BO3MOMKHOCTH IIOJyYE€HUs BeCcbMa 3HAYUTENIBHOTO IIOBBIIICHHUA YPOKAHHOCTH
kapTodesa 3a CYeT He3HAYUTENIbHOH 3aTpaT TaKoro HeAedUIIMTHOIO dJeMeHTa, KaK Kesesa.
OTH OIBITHI JIOIKHEI yike GBITh IepejaHbl Ha 60j1ee IIMPOKYIO allpobaIiuio.

HoBble pesyibTaThl ObICTPO U 6e30rOoBOPOYHO ycBaMBalOTCA B Hayke. IlmaHK jgaske
BBICKA3aJI TAKOW B3TJIAJ] HA OCHOBAaHUM COGCTBEHHOI'0 MHOT'OJIETHETO OIIBITA, YTO HOBAs TEOPHS,
Kak IIPaBUJIO, HE B COCTOSTHUU ITepey6eIUTh CTOPOHHUKOB CTaphIX B3TJIAJIOB, OHA YTBEPHKIACTCH
WHBIM ITyTEM - IIPOCTO T€M, YTO CTOPOHHUKH 3THUX B3IJIANOB IIOCTEIIEHHO BBIMHUPAIOT, a HOBOE
TIOKOJIEHUE yike 6epeT M ycBamBaeT HOBBbIE B3IJIAABL. IIIaHK HMeNT IIOJHOE OCHOBAaHME K
IOTOGHBIM HECKOJIBKO T'OPBKUM 3aKJIIOUYEHUAM, ITOTOMY YTO Ha IPOTKEHHH 3HAYUTEIbHOU
YacTM CBOEH HAy4JHOH JKM3HHM, OH HAIIpACHO IBITAJICS BHEJPUTH B CO3HAHHE CBOMX
COBPEMEHHHUKOB HACTOsAIIlee 3HAYEHWE M POJIb OJHTPONMM KaK XapaKTePUCTUKH CTaTHC-
TUYECKHUE TeIIOBBIX CHCTEeM. OTO KOHEYHO He BIIOJIHE obIIee, HO JOCTATOYHO THUIIMYHOE
fBJIeHUE B Hayke. [I09TOMy He IIPUXOJUTCS OCOOEHHO YIUBIATHCA TOMY, 4YTO TeEOpEeTHUYEecKUe
B3IVIA/BI, BBICKA3aHHBIE MHOIO - TEOpPUA AaKTUBHBIX aHcaMOJel, Teopusd IepeHaNPKeHNs,
TaKye HOBBbIE Pe3ybTaThl, KaK SIBJIEHHE CBepXIlapaMarHeTH3Ma M Jlade TaKoi, Kas3aaock Gbl
O4YeBHJIHA U OCA3AEMBI pe3yibTaT, KaK CUHTe3 BbIciIeld mepexucu HyO,, M3 JKUIKOTO 030HA
M aTOMapHOro BOJOpOfia, TOHAYaIy BCTPETWJIM JOBOJBHO CHJIBHYIO ONmIo3unuio. Tam, rae
PeYb HAET O HOBBIX 9KCIEPUMEHTAIBHBIX(AaKTaX, BOIPOC pEImAeTcs IIPOIe - OIBITHOM
npoBepkoil. HaMm mpumuiock BBIIEP:KATH JIBE MEMKIyHAPOJHBIE IHCKYCCUM - HAa TeMy O
cylecTBOBaHMM BbIcHeil mepekucu HyO,4, BIepBBIC MONy-4eHHOH HamMu ¢ HekpacoBeIM U
EpeMUHBIM, M Ha TeMy O CBepX-IlapaMarHeTH3Me B CHJIbHO Pa3BeJ€HHBIX CJIOAX METaslIOoB,
o6Hapy-#EeHHBIM HAMH ¢ EBJOKMMOBBIM U JIp. COTPYAHUKAMU. MBI MO¥KEM CUHTATh, YTO 06€ 9TH
JIUCKYyCCHU cefiuac 3aKaH4H- BAlOTCA YCIEIIHO /I Hac. BpIcIas IepeKuch IOJydeHa yiKe
aMepHKaHIIaMH TEM CII0cO60M, KOTOPBEIM HaMM pas3paboTaH U BBI3BIBAECT BO3PAKEHUA CO
cropoHbl J{urepa ckopelf MHEPIIMOHHOIO, YeM HAy4HO-JOTMYeCKOro Xapakrepa. fBieHHe
cBepxIlapa-MarHeTHu3Ma, KOTOPOe IIBITAJINCh OIIPoBeprHy Th CenBy/ B AMepuKe U Tie6eTOBCKII
B [losbire, Takxke oGHAPYKEHO yiKe B JPYyTUX MecTax - B Kanazne, B ANOHUM - ITOATBEPHKACHO
HAIIIMU OC/IEHUMU pa6oTaMu, 0COGEHHO ITPYU HU3KHUX TeMIIepaTypax, ¥ Mbl MOKEM CUHUTaTh,

YTO 3TOT BOIIPOC CKOPO 6y;[eT JOBEJIEH 10 OHpeL[eHeHHOﬁ SCHOCTH.



YTto KacaeTcd TEOpPeTUYeCKUX CIIOPOB B HayKe, TO OHH, KOHEYHO, He peIlIaeTcs
CTOJIb TIPOCTO, ¥ TYT aBTOPBI JPYTUX TEOPUHA  TOTOBBI  CIIOPUTh  Jlase  IIPOTUB
o4eBHIHOCTH. HeuTo mogo6HOEe 3TOMY IIOJIOKEHMIO MBI HMEEM II0 OTHOIICHMIO K TEOPHH
aKTUBHBIX aHcaMm0Jiel, IIPOTHB KOTOPOH HEKOTOpBIE yUeHbIe, Oyy I He B
COCTOSIHUH BBIIBUHYTh HUKAKUX OCHOBA-TEJIBHBIX BO3PaKEHHUIH, BO3pAKAIOT MEXKAY TeM

pagu  coxpa-HeHUsd HEKOTOPBIX JIMYHBIX TIO3UITUIA B
kaTtanuse. K comaleHHIO 3TH BO3DasKEHHA IIOJKPEILIAIOTCS HMHOTJA He TOJBKO HayYHOU
apryMeHTanyel, Ho ¥ aJIMUHHCTPATUBHBI-MH JEHCT-BUAMH, BpPOJie HAIpUMep, HeJOIyIIeHHe
JIOKJIAZIOB II0 3TOM TeopuH Ha MexayHapoaHOH KoHGepeHIMN 1o KaTamudy. Ho momo6Hoe
NIPOTUBOJEHiCTBIE HE MOKeT ObITh 5(@PEKTUBHBIM, TaK WIM HHaA4Ye, PaHO WIM II03/HO,
37I0pPOBOE M MPABUILHOE 3€PHO 9TOM TEOPHU BOHIET B HayKy. CUMIITOMBI 3TOT'0
yaxe HabmomaloTca. MoKHO HallpuMep, yKas3aTh, YTO KOIJIa dTa Teopus Oblja OCBellleHa B
Moed cratbe c B.IlJle6beneBbiM m A. WM. MasmbneBelM B 61-M roxy Ha cTpaHunmax Zeit
Phys. Chem.(u3gaBaemom I'JTP), To Mpock6bl Ha 3TU OTTUCKHU MBI ITOJIYYMUIN U3 MHOTHX CTpaH,
u3 I'/IP, ®PI", CIIA, Hugepnannos, YexocnoBakuu, Benrpuu, Uramu, Anonuu, ABcTpanuu,
Ionemm. B HacToAmee BpeMs Teopusd aHcaM6iiell IoAPO6HO U3JI0KEeHa B Kypce XHUMHYECKOH
KHHEeTUKH W Katayms3a [.M.IlanuenkoBa u B.I1.JleGeneBa, M3JI0KE€HA B KAYeCTBE OCHOBHOM
TEOPUH AKTHUBHBIX IIEHTPOB B Kypce (U3MUYECKOH XuMum XapHHa, KPaTKO OCBeIlleHa B
moHorpadum JepMeHa, H3Io¥keHA B HeJaBHEH IOJBLCKON MOHOr-padHH I0 TUAPHPOBAHHIO,
B MoHorpacduu 1o rupupoBaHuio Co-KOJIbCKOrO, B HeJJaBHEH KHHUTe N0 KaTanuay Politepa u
Jp.. MHOI0 pa6oThI 10 Teopuu aHcambJ1eii 65U CyMMHPOBaHbl B 0630pHOM cTaThe B 1956 roay
B Ycnexax XMMUH, a ITOYTH BeCh IIUKJ 9TUX pa6oT 6bLI Jono:xkeH Ha IlepBoM MeskBy30BCKOM
CoBemaHuy 10 KaTaaudy B MOCKOBCKOM YHuBepcuTeTe B 1958 romy u omy6GnmKoBaH B
Tpymax artoro CopemaHus. JleGeneBbIM IOAPOOHBIM 0630p IO Teopur aHcambieidl 6bLT
OIyOJMKOBAH B HE-MEIIKOM iKypHasle Xemmunle TeXHUK B 1957 roxay. Teopusa aKTHUBHBIX
aHcaM6Jeii 6p11a 1oIpo6HO nanoxkeHa [0.B. @UIMIIIOBEIM B Kypcax, IPOYTeHHBIX B Kurae u
B.I1.JIeGeneBbiM B AntGanuu.

TakuM o6pas3oM, HeEJIOMyIIeHHEe B3TOro JOKJaga Ha Mexay- HapoJHyo KOH(EPEeHIUIO
no HKaramsy B Ilapmske co cropoHa Yuénoro Cosera mo Karamusy nmpu AH CCCP, a
IIepCOHAIBHO U TJIaBHBIM 06pa3oM BopecKoBBIM 1 POrMHCKHMM, TOJIBKO YACTUYHO JOCTUTJIO €I

Y HECKOJIBKO 3aTOPMO3WJIO, HO BCE K€ 3aTOPMO3WIO eé IIPOABUMAKEHUE B MUPOBYIO INTEPATYPY.



BMmecTe ¢ TeM, cleAyeT OTMETHTb, OCOGEHHO IIOAYEpPKHYTb, YTO pasdpabaTbIBaeMble
HaMU aJICOPOIIMOHHBIE KaTa/IN3aTOPHI ITOJyJaloT Bce Gosblnee U Gojblllee IMPUMEHEHHE 3a
py6eskoM B IIPOMBIII-JIEGHHOCTH, YK€, BO3MOMKHO, UTO Jayke HE3aBHCHMO OT Hac U 06pasyioT
HOBYIO TEH/IEHIIMIO B Pa3BUTHH I'e€TE€POreHHOro Kataausa. KommdectBo maTeHToB M pabor,
ITOCBAIIEHHBIX KATaIH-TUYECKOMY JACHCTBUIO Pa3BeJeHHBIX ClI0eB,  UX aJIcOP6-IIMOHHBIM
MarHUTHBIM CBOMCTBaM, HX IIPUMEHEHUIO B TeXHHKe, 0CO0eHHO Ipu HedTenepepaboTke,
pacTeT U3 roja BTOJ, U IO JJAHHBIM, co6paHHBIM CTpeTbHIKOBOM 1 EMeIbAHOBOM, ceifuac yixe
JIOCTUTAeT HEeCKOJIBKUX coTeH. TakuM o6pas3oM, cHcTeMa aJicop6eHT +  pa3BeJeHHBIH
asicop6u-pOBAHHBIH CJI0H BIIEpBBIE CO3/JaHHAA B Hallleil 1ab0paToOpu M COCTaBUBIIAA IIpeMET
HAIIMX MHOTHX 3KCIIE€PH-MEHTAIbHO-TEOPETUIECKNUX HCCIE0BAHUM, ceifdac CTAaHOBHUTCSA YiKe
TeXHUYeCKOH IpoGieMoil. Hy:HO HajeATbCs, 9TO 3TOT METOJA M3 3allaJHOH TEeXHOJIOIHHU
nepeiieT U B HAIlly OT€YECTBEHHYIO.

Mou pa6oTel mo 6wo-(pu3ndecknM IpobieMaM M 1o Ipo6iaeMaM TepPMOAMHAMUKU,
CBSI3aHHBIE C ABJICHUSAMH YIIOPAIOYEHHOCTY U  HEYIOPAJI0YEHHOCTH, 110 TEOPUM XUMUYIECKON
KUHETUKY, CBA3aH-HOU C JTOM JKe Ipob6JIeMO U TakKe C IIPoOJIeMOH oOIepe-KeHU,
TIOJIyYUBIINM HEKOTOPYIO TPAKTOBKY B KBAHTOBO-MeXaHH-YECKUX 9CKM3aX, C/IeJIAHHBIX MHOIO B
OTHOIIEeHNN ypaBHeHUN [le-Bpoitna u IllpeauHrepa, Bce 3TO OGCTOATENHHO M OUY€Hb KBaIM-
durnupoBanHo wu3noxkeHo C.C.BacuabeBbIM. IlosToMy Ha 5TOM MO CYIIECTBY S
ocTaHaBIMBAThCA He Gyay. CKamKy JIMIIb, YTO 9TO HAIlpaB/IEHUE SIBJAETCA OJHUM M3 MOUX
Haubonee CepbE3HBIX HHTEPECcOB, KOTOpoe A IIpeAIiojaralo pasBUBaTh B JajbHeHIIeM
60oJ1ee THTEHCHUBHO, YeM /IO CHX Iop. HyKHO OTMeTHTBb, YTO T€OpUs BEKTOPHO-OGPOYHOBCKOTO
JIBIZKCHHSA pasfie/inia B HEKOTOPOll Mepe yJacTh TeOpUU aKTHUBHBIX aHcaMbJeil, HO TOIbKO B
6osee rpy6oii popme, B BUI€ PE3KUX HI€0JOTHYECKUX HaIlaJioK BO BpeMs KyJbTa JTUYHOCTUA M
IIOJIHOM HEeTepIuMOCTH K KakuM JH60 HOBBIM B3riagaMm. Ho ceffuac aTo yike I03ajam.
9Ta TeopHusa BOCIPUHATA GHOIOTaMH, OCBEIEHA B MX CIIENHATbHON IIeYaTH U XOPOIIO IIPUHATA
COBCEM C JIDYTOM CTOPOHBI - CO CTOPOHA KHMOEPHETHKOB, KOTOpBbIE BHJAT B HEH HEKOTOpoe
COOTBETCTBHE C TEMU WJIeAMH, KOTOpBIE ITOSIBUINCh B TOM ke 48-M roay y IlleHHOHA u
Bunepa u 66111 0(DOPMJIEHBI B BUJIe T€OPUH HHMOPMAaIIUH, CBA3H U PETYJINpOBaHuA. B cBA3n
C TUM A OBl XOTeJ TaKKe OTMETUThb 3HAUYHUTE/JbHBIM HMHTEpec, KOTOPBIM ObUI IIPOABIECH K
MOMM paboTaM II0 YIIOPAJOYEHHOCTHM U HEYNOPSAJOYEHHOCTU 3SHEPrud B XUMHUYECKOH

TEPMOAVMHAMUKE U 110 KMHETUKE PA3MHOMKECHUA 3a py6em0M, OTKyJa {1 IMOJY YW psij 3alIpOCOB



Ha OTTUCKH I10 9TUM paboram - u3 YexocimoBakum, CIIA, Ilotmanauu, Benrpuu, Mspanis.
Takum 06pa3oM MOMKHO CKas3aTb, 4To IIo "Metoxy [InaHKA' WM MHBIM IIyTeM, HO HOBBIE
HJIeU BCe e MPOKJIabIBaloT ce6e JOpPOry, XOTS MOMKET OBITh U CIMIIIKOM MEJIEHHO, MeJIEHHO
B 3HAYMUTEJBLHOH Mepe II0TOMy, 4YTO OHHU BecbMa TYTO, MHEPTHO, a MHOI/a U BpakaeOHO
BOCIIPHMHUMAIOTCA B Halleld COOCTBEHHOH (U3MKOXMMHYECKOH Hayke. Ho 3To He MoOmeT
GBITH IIOCTOSHHBIM COCTOAHMEM HAyKW, W paHbIle WIN II03Ke, BO3MOKHO B HOBOM
TIOKOJIEHUN YYE€HBIX, GYJyT H3KUTBI 3TU METOBI HE3JJ0POBOM KOHKYpPEHIUHU, GYIyT U3KUTBI
U 3aMEHATCA [yXOM COJIUAAPHOCTU U COTPY/THUYECTBA.

12.Maa1963r.



