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OBLIAA XAPAKTEPUCTHUKA PABOTH]

Axmyanvrocmp pabomesr. TpyaHoCTH CHHTE32 M HCIONBL30BAHUS ,OKCUFKA-
PaTHBIX MaTEpPHasioB o0yCHioBAeHb DOABLUINM KOJIHUECTBOM (PAKTOPOB, BAMAIOILMX Ha
MX cTpoeHre W (U3NKO-XxMMmdeckme xapaktepucruiu [1]. B wacTHoCcTH, Mamouzy-
UEHHBIM SIBJISIETCSA BAMAHUE Ha CTPYKTYPOOOpa3oBaHue 2MEKTPOMarHUTHOTO M3Jy4e-
HUsl ONTHYECKOTO AMana3oHa. BOCnpon3BOMMMOCTh NONHAMEPHbIX CHUCTEM ABRASTCA
BEPOSITHOCTHOM, XOTS ISt IPAKTHHECKOTO TIpUMeHeHNs pazbpoc CRONCTB yNOBAETBO-
putenca. Hammenee BOCHPOWIBOAMME! CBOWCTBA CBEKENONYUCHHBIX O6pa3los, YTo

cBA3aHO ¢ HebonbwoN pasHuLeit Mexay TennoTamy obpasoBaHUs HU3KOMONEKYNAp-
HBIX H30mepoB [2]. Oxcuruaparhbiil reip (OpMUpyeTcs B YCNOBHSAX, uané‘m/ix or
PABHOBECHBIX, MPH KOTOPHIX BLIBOP HAMPaBIEHHs SBOIOLMH TIPOUCXOIHT HE CTONIBKO
32 CUET TEPMOIMHAMWYCCKHX, CKOTLKO 3@ CUET KHHETHUECKUX (aKTOPOB, NOITOMY B
resieBoli CHCTeME BOZMOXKHO COCYICCTBOBANNE MHOXECTBA «B3aMMOTIEPECEXAIDUMX-
car sersefl dsomouun. Kaxoe-nuGo uesHaunTensHoe BozaeficTue Ha (opMUpYo-
HIYIOCS OKCHTHPATHYIO CHCTEMY MOXKET CrocoGCTBOBATh Pa3BUTHIO ONHOTO H3 Ha-
npagsicHnit nonuMepusalyuy. K Takim BO3ASHCTBHSIM OTHOCHTCS 3NIEKTPOMAarHUTHOE
M3NyUeHNe ONTHUECKOTO QHUanasoHa.

He cMoTps Ha riy0oKyIo H3yYeHHOCTL BONPOCOB, CBIA3AHHBIX ¢ COPOLMOHHBL-
MH CHCTEMaMH KOKCHTHMOPATHLIN refib — copbary, oCTaérca P, HEPELUEHHBIX 3a/ay,
00yCIOBAEHHBIX TIOAMMEPHOR NPUPOLOH OKCHUTHIpPaTHHLIX Tened. B nanubIx cucte-
Max, HapsiLy ¢ cCOpOLMOHHBIMH, MIYT NPOLIECCHL, CBSI3aHHbIE ¢ 00pa30BaHUEM HOBBIX
(haz u BHEApEHUEM COPOUPYEMBLIX HOHOB B MaTpULLy OKCHIHApATHOro reyis. Pesynsra-
TOM 3TOTO SIBASIETCSH, B UACTHOCTH, OTKJIOHEHNE M30TEPM COPOLHRM OT M3BECTHBIX 32-
konor. KonnuecTBeHHO OMmHcaTh NPOLUECCHI, TIPOTEKAIMIME B CUCTEME «IE€ilb — COp-
6aT» MOXHO TOMBKO ¢ YUETOM CTPYKTYPHO-MOP(ONOrHueckoil HEONHOPOIHOCTH #
HEpaBHOBECHOTO XaPAKTEPa MeNIeBbIX OKCUTHAPATHBIX CUCTEM. 7

AKTyansHOCTh paboThl 3axa0uaeTcs B HEOOXOIMMOCTH NOMYUYEHHA 3aKOHO-
MEpHOCTEH BIMANUA 3MEKTPOMATHHTHOTO M3YYEHHS BUOVMOTO ¥ ynbTpathuonero-
BOTO [IWAMa30OHA HA CTPYKTYPOOOPA3OBAHWE OKCUTUAPATOB LMPKOHHA, WTTPUR H
NAHTaHA M KOJIMYECTBEHHOIO OnucaHus konebarenbHbIX TPOLUECCOB, MPOTEKAIOUINX
B CHCTEME «Teflb ~ copdaT.

Lenvio pabontel sBnseTCs M3yYCHNE BAMSHUA BIIEKTpOMaFHVITHOFO H3NTYUeHus
yALTPaHONeTOBOFO ¥ BUAMMOTO JMANa3oHa Ha NPOLECCH CTPYKTYpoobpazoBaHus,
onrtudeckne copOLMOREbIe ¥ TEPMORNTUUECKHUE XapaKTEPUCTHKMA OKCUIMAPATHBIX re-
nefl IUpKOHMs, UTTPHS W jaATaHa. B COOTBETCTBMM ¢ NOCTABNICHHON LEIpI0 peHa-
THCH CHeAYIOLIME OCHOBHbBIE 3a1aUM:

Fac. yuu %"g}CHTET

|
/
I HAYYHAg
? | | BUBAMOTEKA |

Hmno-Ypanscnan



e onpeesiTh 3AKOHOMEPHOCTH BAMSIHIA M3JIYUEHMs HA COPOLUMOHHLIE, TepmMonn-
TAYECKME W ONTMUECKME XAPAKTEPUCTHKN OKCMIMAPATOR HMPKOHMS, WITPHUs U
JIAHTAHa B 3aBHCHMOCTH OT CMIEKTPANTLHOTO COCTaRa M J103b1 00JIyUeHUS,

* PEIORNT CTIOCOD KOMWUCCTBEHHOTO ONKCAHUA KOJNeOATEIBbHBIX TIPOLECCOB,
HabAIOAAIOIIUXCH B CHCTEME «TelTh — copdaTty;

s Ha OCHOBAHHY TIOJYUEHHBbIX Pe3ylibTaToB pa3paboraTh METOJ CHHTE3a oBNyuEH-
HBIX OKCHTHAPATHBIX Teneit ¢ BbICOKUMH COpOIIMOHHBIMM XapaKkTepUCTHKaMM,

Hayunan Hosusna. B nucceprautonHoi paGote Breppnie:

1. TTonyueHb 3aKOHOMEPHOCTH BAMSHWS Ha (hOPMHUPOBAHUE OKCHIMAPATHBIX Tesieit
NEKTPOMATHUTHOrO M3JyueHHs BUAUMOTre m Gummkuero Y@ muanasouna. Ob6nyyenne
YyaLTPAaQUOACTOM NOBbILACT AOMO cTaduAbHLIX o6nacTeil B coctage rend. Obnyue-
HUE CBETOM BHAMMOTO AHana3oHa crnocoOCTBYET MOHWKEHUIO JIOAM HU3KOMONEKY-
ApHOH dpaxuny reJis.

2. TToxaszano, 4TO W3MEHEHWEe HO03b! OONyYeHMs BHMIMMBIM CBETOM WIH GJIDKHUM
yasTpadnoneTom, CyLIeCTBEHHO BhusieT Ha cpoiictea obpasuor. Hoza obnyuenus
MOIKET HaKanauBaTbes B dase rens.

3. VCTaHoBACHO, YTO B COCTABE TENs CYMECTBYET HE MEHEE YETHIPEX Pasinyalouxcs
Mo CBOWCTBAM TIOIMMEPHBIX 0bNlacTelt, COOTHOLICHNE KOTOPBIX MEPHOJNYECKH MEHSI-
eTcs NPy BO3PACTaHHK NO3b1 00nyueHns.
4. O0HapyXKeHO, UTO B CUCTEMax «refib — copbary HabRofarTes NepRoLHICeCKHE
TIpOLECChl cOpBLIH/ ECTPYKLMH, aMIUINTY bl ¥ (pa3sl KOTOPLIX 3aBHCAT OT CTPOEHUS
OKCUTHAPATHON MaTpUUb!, a 4acTOThl — OT XMMUYECKOH NpHpossl mMaTpuLeobpasyio-
HIero 3neMenra 1 cop6npyeM0r0 noHa. HacroTs! KpaTHbLI HEKOTOPOMY MHUHUMANbHO-
MY 3HAYEHUIO M HE 38BUCAT OT O0JIyUeHMS! 1 NapaMeTpoB CHHTE3A,
5. Tloxaszano, 4TO HU3KUE ckopocTH (OpPMUPOBaHAS reftelt, obneruatolme CTpyKTYp-
Hble TiepecTpoiky, 1 0OIyUeHNe ¢ ONpene/iEHRON H030H M CreKTPalibHBIM COCTABOM,
3aBUCALIMMH OT NPHPOIbI MAaTpHLeobpasyloliero JeMeHTa, Crnoco6CTBYIOT AOMHHH-
poBaHuio Haubosee CTaOUIBHOrO HANPaBJEHUS CTPYKTYPOOOPA3OBAHUSL, NPUBO/SILE-
ro K (JOPMUPOBAHHIO YACTHI, UMEIOLIHX CIIMPaNbHYIO YITOPSIA0YEHHOCTS.
Hpaxmuueckan snauumocms padontsi.

1. PaspaboTan HOBBI}H METOA aHAN3a TEPMOIHTHMECKHX XapakTepHCTHK, OC-
HOBaHHBIA Ha MaTeMaTuueckol o6paboTke KpuBBIX AUddepeHIHanTsHOro TepMule-
cxoro aganmsa (JITA). MeTox no3sonseT OLEHNTL KOJMIECTBO Y COOTHOLIEHHE HAaW-
fonee KPyIHbIX NOAUMEPHBIX (pakimii B (ase okcurnaparHbix rejeii. JaHHbii me-
TOJ MOXKET OBITb MCIONL30BAH NPH HCCHAEHOBAHWM OKCUFHMAPATOR APYIHX THKENBIX
METANNOB.

2. Pa3paboTara HOBas MeTOANKA CHHTE3a COPGEHTOR € BLICOKMMHU COPOIMOH-
HbIMH CBOMCTBAaMH MO OTHOLIGHMIO K MOHAM MapraHua M kefesa. MeTonnka ocHoBa-



Ha Ha ofecriedeHNE HU3KOH CKOPOCTH TefieobpazoraHns 1 obiiyueHnH yiabTpadHose-
TOM.

Anpobanua padomer. Matepuasibl 1O10KeRb! 1 00CyxeHb! Ha 1l Vpanbckoil
xoH(epenuur no pajgroxumun, Exarepundypr, 2004; XIV u XV Bceepocenitcknx
MOJIOAEKHBIX HayulbIx koHpepeHuuax «Ilpobaembl TeopeTHIECKoH U dKCHepuMen-
TaisHOM Xumuny, Exatepunbypr 2004, 2005; 1 Beepoceniicko# wkone-kongeperumn
«Monojble yueHrle — HOBOH Poccnu. DynnamenTanbibie Mccineqopatus B obnacTy
XUMAN U WHHOBALMOHHAS AeATeNbHOCTH), WMBadoro, 2005; Beepoccuiickoil xonde-
peHuMH «AkTyansHbic mpobreMsl (pusnueckoit xumun TBEpAcro Ttenan, ExatepwH-
Bypr, 2005; XIT Cnmno3zuyme 10 MEXMONEKYASPHOMY B3aUMOAEACTBIIO U KOH(OP-
maism mosniexyst, Cankr-TTerepOypr, 2006; Mexnyiapoasoit kondepenunn « Teope-
TUUYECKHE ACMIEKTBl MCTIONBL30BaHMS COPBLUMOHHLIX W XpoMaTtorpadyueckuX fpoiec-
COB B METIMYPrUM M XuMH4eckol TexHonorumy», Exatepundypr, 2006; XLVI mex-
AYHAPOAHON HayuHO-TexHUueckol xondepedimn «JJoCTWKEHNA HAayku = arponpo-
MbILUIEHHOMY POU3BOACTBY». UesabuHck, 2007,

Dunancosan_noeodeprcka. Viccnenosartenscxue paboTsl NPOBOAWIHCE NpH
nojaepxke rpantos POMH u IMpasutensctea Yensbunckoh obnactu (npoextsi NeNo
04-03-96050, 04-03-96060, 07-03-96056), rpaxra IlpaBurenscrea Yensbunckoh ob-
jracty (Ne 011.03.06-06.5X).

Ilyonuxayuu. OCHOBHBIE PE3YAbTaTbl AWCCEPTaUMH ONYONMKOBaHbl B 15
CTaTbsX 1 9 Te3nucax ROKANOB.

Cmpykmypa u 00vém _pabompt. JinccepTauusi COCTOMT U3 BBEACHUA, HATH
riaas, OOIHX BLIBOJOB, CTIMCKA WCHOJIb30OBAHHBIX MCTOUHUKOB 13 165 HauMeHoOBaHUit,
cojiepuT 132 cTpannub! o6uero TekcTa, Bionovas 60 pracyHxor n 15 tabnuu,

OCHOBHOE COJIEPXXAHHE PABOTHI

Bo_ssedenyu Kparko W3naraloTes NPENioChUIKKM AN pa3paDOTKM TeMbl AnC-
cepraiyHu, 0OOCHOBBIBAETCA AKTYalbHOCTh BBHIMOMHEHHON DAGOThI, NpenCcTaBlseTcs
Hay4Has HOBH3Ha M IpakTHUYECKast 3HAUUMOCTb. ;

B nepeon cnase ripenctasien 0o030p AnTEpaTypHLIX CBEACHWH, KacatOminxca
OCHOBHLIX CBOWCTB paccMaTpuBaeMblx coeanHenni. [lana obmas XapaxTepHCTHKA
OKCHTHAPATOB. PaccMOTpeHs! METOAB! NOJYUEHHS! OKCHIHAPATHBIX MaTepraos, npo-
AHANW3MPOBAHDl UMCIOLINECS B HaydHoll nuTepatype copOUNOHHbIE, TEPMOINTHYE-
CKHE, ONTHYECKME M CTPYKTYPHO-MOP(OIOrHUECKHE XapaKTePHCTUKM OKCHIHApaT-
HbIX Tesiedt. Crenan 0630p CYHIECTBYIOUMX B3TJISIAOB Ha WX (JOPMUPOBAHHE, B UaCT-
HOCTH, TIPEACTABNCHA TUITOTE3a ABTOBOMHOBOW TONUMEPH3ALNAY OKCUTHIAPATOB U UX
mesodazononobHoro crpoeHus. IpoanaimsupoBabl CBEIEHHs, KacatOlHecs BIins-
HM31 INEXTPOMArHUTHOTO W3NlydeHus Ha (OPMHUPOBAHNE U CBOHCTBA OKCHPHIPATHBIX
rene#f. TpuBeneusl Pe3ysibTATH TEOPSTHUECKHX UCC/ICIOBAHHH CTPYKTYPBI OKCHTHL-



PATHBIX COCHUHEHWH, J10/iydeHtbie METONAMU KOMITLIOTEPHOIro MouchHporanus. B
KOHUE MepBOH riiaBbl Ha OCHOBAHMHM aHANN3A JINTEPATYPHBIX AaHHbIX chopmystnposa-
Hb! UeJlb U 3a/1aty UCCeN0BaHNs.

Bo smopoit 2iase npeicTaBnedbl METCAMKH IPOBEACHUS IKCTICPHMEHTA U 06-
pabOTKH PE3yHLTATOB.

nl. Jns noayucHua oGpa3iloB OKCUIMAPATOB UMPKOHMS, WTTPWS W hantaia
UCTIONBL30BAIN CUHTEY B CMeHyaibHbIX YCAOBHAX, ODCCHEUMUBAIOIINX HM3KYIO CKO-
pocTh reseobpa3oBanus ¥ LINTENLHOE U30TEPMHUUECKOe BLICYINIMBAHAE 0CAIKOB. Pac-
TBOP COJNM HHTpATa WITPHA (lAHTAaHa) MM OKCHXJIOPWIA UMPKOHHS, CONEpKaiu
onpe/ielEHHOE KOIMUECTBO MOHOB MeTaIa (N, MOML). MOMELANN B PEAKTOP [Jsh CHH-

Te3a, EMKOCTHIO V, pa3basiisuin ANCTWUIMpOBaHHOH Bono#t 10 0,8V, kyna noGasianm
pacTBop aMmuaka 1:14 (p=991 Kr/m° npn 20°C) co cxopocreio oxosio 0,1 ma/c npu
NOCTORHHOM [IepeMellIMBaHHN MEXaHHUYECKOH MEWaiKoll 40 NMOsABNSHUA OnaleCueH-
guy. C HavaoM ofanecleHiny 100aBIeHe aMMiaka NPeKPaLiaii v repeMetinBasm
pacTBOp B PeakTope 5...7 MUHYT 40 UCYE3HOBEHHA onanecuenimu. Hanee npubass-
AN pacTBOp ammuaka co ckopocteio 0,01 mp/c no Tpebyemoro snavenns pH. nocne
Yero H0BOAMIN 00bEM MATOYMHIKA 0 V 1 [EPEMELINBANY PEAKLIHOHHYIO CMeCh elié B
TeueHue daca. O6vEMEl peakTopoB — | 1 5 n. Tens BuiAepKUBAIIM B MATOUHKKE B Te-
HeHHE CYTOK, 3aTeM JeKaHTHPOBaNY, OT(OHIBTPOBBIBAIH ¥ M30TEPMHUECKH CYLIMIIH B
IKCHKATOPE 10 BO3NYIIHO-CYXOrO COCTOAHMS B TeuehMue Tpex — mecTn mecsaues. Mc-
Moib30BaAM peaktussl ksanudukaunn OC Y.

O6pa3lipl, TTOTYYEHHBIE 110 TaHHOR MECTOAMKE, HE COACPKAT OKKMIOAUPOBAHHBIX
coneit. Conepxanre B 00pazLax HUTPAT- W XJIOPHA-HOHOB ONPEE/SUIM TIO METOZHKAM,
NpHBENEHHBIM B [3].

Jns cpaBHenMs nonyuan odbpazubl 110 OOLWENPUHATON MeTOAMKE ObICTPOro
aMMHaYHOTO THAPOJN3a C OTMLIBKOH Ha BCTpAXWBATENE M UEHTPHYre A0 OTpHLA-
TenbHOM peakumy Ha annonbl Cl- 1 NO;™.

Jns wcceoBanpst BIHAHYS JJIEKTPOMATHHTHOr0 H3Jygenus ofpasiml ok-
CUMUAPATOB LUPKOHHS, WTTPUS W NAaHTAHA (IONYUANN: a) B TeMHOTE (Npu OCBEInEHHO-
cty MeHee 10 5K); ©) npu obiayueHnn OmwxHAM yibTpaduonerom (365 HM, MHTCH-
CVBHOCTDL OCTaJbHBIX JINHKH — MeHee 5 %; UCTOUHHK —- PTYTHBIC 1aMIbl BHICOKOIQ U
Au3Koro nasnenud ¢ Guiabtpom YPCG6); B) npy obrydeHHH BUAUMBIM cBeToM (589 i
589,6 UM, NHTEHCHBHOCTH OCTaNbHBIX JIMHUI — MeHee |0 %, MCTOUHKMK — HaTpuUeBas
AaMna BelcoKoro Aasnenus ¢ ¢unsrpom XK3CI8). OcBelnHHOCTL KOHTPOIUPOBAIK
U TIOMOIIM CEJIEHOBOIO (POTOBIEMEHTA C YUETOM €ro CHeKTPanbHOH 4YyBCTBU-
TesisHOCTH [4].

n2. M3otepmsl copOumn B CTaTMUECKOM PEKHMME CHUMAIM METOAOM M30MO-
JSPHBIX CEPHM, TO €CTh NMOAY9aln 3aBUCUMOcTH Buma I'=f(Cp,,), rae I' — copGunon-
Hast aKTUBHOCTb Tellsl, MMOJL/T, Cy,p, — PABHOBECHAR KOHLEHTpauus copbaTa, MoJib/i
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FIPH BpeMeHn KonTakta ¢ copdentom 24 4. Coaepxanne MOHOB Metansia B copbare
oHpCAEnany THTPORaHUEM KomruiekcoHoM-II1 ¢ MHANKATOPOM KCUAEHONIOBEIM OpaH-
sepbiM. OmmbKN BLIYMCASIN ANs TPEX M3MepPeHUIl ¢ JOBEPUTENRLHON BEPOATHOCTHIO
95 Y%.

Knnetuky copbumu (zasucumocts Buaa I' = f{t), roe ' — copbuunonnas aktus-
HOCTH Tens, MMOITL/T, t — Bpemsi KOHTaKkTa copOeHTa ¢ copbaToM) M3yuanu B crathye-
CKMX M JUHAMUYECKUX ycoruax. B nepsom ciaydae copbeHT npuBONMAM B KOHTAKT €
copbaroM 1 NIOMEIUATi Ha BCTPSIXMBATENL Ha onpeaenéHHoe speMs. Tlociie BuInepX-
KM copbaT nexanTHpOoBANM, OTHUALTPOBLIBANU N AaHANM3IMPOBaNM (PUILTPaT Ha co-
nepkanue MoHos copbupyemoro Meraina. OCHOBBIBASCH HA pe3yibTarax npeasapu-
TeALHBIX OIMLITOB, BPeMs KOHTakTa copbarta ¢ copOeHTOM yBenWuMBany norapumu-
HECKH.

B aunamnuecknx ycnoBuax KHHETMKY cOpOUMM MCCNEAOBANM, -NpOMycKas
copBar ¢ nocTOSHHON CKOPOCTHIO Ueped KOJIOHKY KPYFAOro CeUeHUs, 3allOJIHeHHYIO
necneyemniM refiem. Ha BLIXOAE KONOHKY W3MEPsUIN KOHICHTPaLMIo HOHOB MeTalna
8 TeucHue 500 Muu. CropocTs GpuaLTpoBaHus, Maccy copbenTta i BpeMeHHolt nHrep-
BaN BLIOpAIN Ha OCHOBAHWY PE3yNbTAaTOR NPEIBAPUTENbLHLIX SKCNepuMeHToB. Ceue-
e kononku — 10 mm”. IBikenue copbarta — CBEPXY BHH3.

Hoist cMCcTeM «OKCHUTMIpAT HUPKOHUS -~ PACTBOPbI COJleil IBYXBANEHTHBIX Me-
TANJIOBY (XJIOPUIALI Mapravua, Kejiesa M KanbiMs) cedeHHMe KOJNOHKM COCTaRIAIO
I em”, Macca 3arpy3ku — 10 1. JIBixkenne copbara — cuusy Beepx. KonuenTpaimm no-
HOB METa/UI0B ONpele/siny Nno CTaHaapTHhIM meToankaM [5]. Perenepauito copbeHTa
NPOBOANMII consiHoM kucnoToi (1:100).

n3. TepmorpasumMerpuuecknit (TT) u nuddepenmanpubiit TepMuveckrii aHa-
a3 (JTA) ocymecrsnann na nepusarorpade Paulik-Paulik-Erdey 3434-C npn cxo-
poctu Harpesa neun 10 °C/muH B atMmocdepe cobGcereerHbix napos. [lo aepupato-
rpaMMaM BLIYHCIIWIN. OTHOCHTENBRYI IHTansNWio npoueccos (AH)); xonuuectso
OTUIENNEHHOH Boabl Ha i-M 3Tane Tepmonusa (k;, mons H-O / Monb okcuaa Mefanna).
Ilns oBpatoTku nanuslx JTA npemnoxkena Hopag MeTOINKa, onfyOinKoBaRHas B pa-
6ore [6]. Meronuka 0CHOBaHa Ha TOM, YTO NMPOLECCH! AETHAPATALMH M KPHUCTAUTH3a-
LMK ABASIOTCA (Da3OBLIMM MEpexXofaMm M, ¢ yMETOM MHepTHOCTH npubopa, Kpusas
ITA peruapataliiy 0JHOTO COPTa MONEKYN BOAbI OJ13Ka K HOPMANbLHOM, a IKCNepH-
MenTansHan kpusag JITA nmeeT cnoxnsli npopuns. B ciayvae Hanoxenns temrnepa-
TYPHBIX UHTEPBANOB HECKOJILKMX TIPOLECCOB KphBbie I'aycea ckiansipatotes, obpasys
PE3yNLTUPYIOHLYIO KPHBYLO, NJIOWAAL 1101 KOTOPOil pagHa cyMMme rioulaneil non od-
pazyiouiumi €€ KpuBbIMHU. [lns pasfenenns nepexpsiBatolMXcs MAaKCHMYMOB M MH-
HUMYMOB HY>XHO armpokcuMauporats kpusyto JTA (ynxumamu Iaycca.

ANNpoKCHMAaUHs OCYLIECTBIAANACH ¢ TIOMOLIBIO TIPOTpaMMbl, paspabdoTaHHOM
K.X.H. A.A. Jleimapem Ha sizpike Borland C++ Builder 6.0 (tectosas Bepcus nporpam-
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MBI BMeCTe € MHCTpykuweH  no  pacué€Ty  npeacTaBieHa 110 anpecy
http://wiw susu.ac.ru/science.himl). Merton paspaboran B pamkax rpanHta POOU-
Ypan Ne 04-03-96050.

n4. OnTrveckne CBOACTBA M3YUaIN TYPONINMMETPHUCCKUM METOLOM, MCCIIeAYs

BOJHYIO CYCMEH3NI0o resist Ha criekTpothoTomeTpe B warepsane 200...800 um ¢ marom
2 uM. CHuMany 3aBUCHMMOCTL OOTHUECKO1 NAOTHOCTH OT IiHiLl Boansl (A = f(1)), a
Takke KWHeTHKY konebanuii onrwueckoli nuoTHocTH (A = f(t), rae t ~ Bpems) aus
ARUH BONH 365 un 475 UM, TIPH KOTOPBIX HA BCEX TENAN OTMEUAOTCH UHTEHCHBHLIC
MaKCUMYMEI Tlortoienust. B kauecTBe pesynbrata W3MEPEeHMH HCHONB30BANN 3HAYE-
HHE 7IMHBI BOMHLI, COOTBETCTBYIOWEN MaxcumyMy nornouwenus. B pabote nsyuenn
KaK CBEXErogy4eHHbIe THAPOTEAN, TaKk U TPanyJHPOBAHHLIE BO3AYITHO-CYXHE 06pas3-
usl. B nocnegHem cnydae rpaHynsl 3a5iMBaiy AMCTWIUTMPOBAHHOM Bonoi. Pacrrop
CPABHEHNS — NUCTWIIMpoBanHas Bofa. C rMJporeneil KpHUBbIE CHUMANY C MOMEHTA
ofpaszoranyst ocagka 0 coxpaHeHus Tekyuectd (okono 20 cyr.) ¢ MHTEPBANOM B
1...3 cyrok. M3mepenns npoBoauAy B ABYX KIOBETAX, B ABYX NApaanensx B Kaxpod
ktoBeTe. MeTtog pazpaboraH B pamrax rpanta POOH-VYpan Ne 01-03-96407.

n5. CTpykTypHO-MOp(ONOryyeckne XapakTepucTHKY OKCATHAPATOR OTipeje-
A 1o criocoBy, npennoxeHHoMy B pabote {7], KOTOpbili ananoruuen MeTony on-
pefiesieHns MOJIEKYJISIpHO-MaccoBoro pacnpegeneHus (MMP) opranwuyeckux nonu-
MEPHBIX MaTepraiioB. [Ias opranngecknx MaTepHalioB HCIOBL3YIOT METOJ pacTBOpe-
nus {8]. TIo kpuBLIM PACTBOPCHUS TeNei B KWCIOTE BLIMUCININK MAcCy PacTBOPUB-
LIMXCsl MacTel HAaBeCOK, MpeAnoiaras, YTo KOJMUECTBO Nepeule/iliuX B PacTBOp HO-
HOB MeTaia TIPOTIoPUKHOHANLHO Macce pacTeopusierocs resis. Ha ocnoranuu nosy-
YEeHHBIX PE3YNHTAaTOB CTPOWIIM 3aBUCHMOCTh MAacChl pacTROPHURBILErocs obpasila oT
spemenu (m=f{t)), koTopyto uncnenno MAphepeRLHpoBATH 1 TIONYYaIH 3aBHCHMOCTD
CKOPOCTH pacTBOpeHus refs ot Bpemery (dny/dt={(1)).

B mpemopei 2nage nipeficTaBNeHb! PE3yNbTaThl HCCICIOBAHNS BAHAHUSA DK~

TPOMArHUTHOTO M3AYHYEHUA Pa3sAMHHOrO CHEKTPANbHONO cOCTaBa Ha CTPYKTYPHO-
MOpP(ONOrHUECKHe, ONITHYECKHE, COPOLMOHHbLIC ¥ TEPMOIHTHIECKHE XAPAKTepHCTUKH
refiel OKCHUTMAPaTOB WTTPUS, UMPKOHUS # JlaHTaHa. TTokazano, uto o0nyvenne yinr-
paHoneTOM H3MEHAET NPOPIITL H30TEPM COPOLMN, TYPOHIHMETPUIECKHX KPHUBHIX H
kpuebix JTA, B TO Bpems KaK B Napa/INeabRbIX CHHTE3aX BCE XapPAKTEPHCTHKY XOPOo-
110 BOCHPOM3BOAMMBL. JaHHAs TEHASHLMs NPOMIMOCTPUPOBaHa Ha NpHMEPE 3aBu-
cumocted copbLu HOHOB WTTPHS OT PaBHOBECHON KoHLeHTpaumu Ha puc. | u 2. Ok-
CUTHAPATH! UTTPHSA U JIAHTAHA CKJOHHBI K HEKOTOPOH HECTPYKIMK B PacTBopax cob-
CTBEHHOM CONY C TIOCNEAYIOWMM TIEPeXOonoM MOHOB MeTansia B pactsop. TlosTomy
NONTyUEHHBIE 17155 HMX M30TEPMbI B KOOPAMHATAX «COPOLUMA — PABHOBECHAst KOHIICH-
Tpauys» ABJHIOTCS CyMMOﬁ NPOTCKAIOWINX B JaHHBIX CHCTEMAX NPOoULCCOoB Nonmume-
PY3ALMHY 1 HECTPYKLUMH. DTo 06YCNOBAUBACT TOT (GaKT, 4TO JAHHBIE H3OTEPMbI MOTYT
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JACTHYHO WIIM ITONIHOCTBLIO pacrofiaratscsl B 00NACTH OTPHLATE/NBHBIX 3HAUEHHT
copbumu. Bolcokue 3HaueHns OTPHLATENBHOW COpOUNM HE TO3BONIAIOT NPEATONo-
KKHTh, UTO OHA OOBACHACTCA NPEHMYHLECTBCHHOM copbumeit pacTBoputens [9]. Taxum
00pa3oM, KPUBLIE B KOOPUMHATAX «COPOUHA — PABHOBECHAA KOHLEHTPALML» 0rHy-
Hell HaibiBATE M30TePMaMy COpOLMN/ AeCTPYKIIH,
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015 AN -0.4f
0300 N e
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C i MONDB/T Cpast. Mob/it
Puc. | — 3aBucumoct copbuuu woHoB  Puc. 2 — I1a7e n30Tpem copbumun MoHOB
UTTPHS OKCUIUAPATOM MUTTPHSA UTTPUSI, CHATBIE C Pa3HbiX 00Pa3LOB
OT PABROBECHOI KOHUEHTpaURA QKCUTMAPATA UTTPIA, ONYUESHHOTO
[ - obnyuenue BmmguMbM cBeTOM, I ~ npu 06AYHEHHH YABTPAQHONETOM
obnydenue yabtpaduoneroMm, Il — 6e3

o0TyHeHus

Ha KpuBBIX pacTBOPEHMS OKCHMIMIPATOB WITPHS W naHTana wabmopatoTtes 4
MAKCHMYMa, COOTBETCTBYIOLIMX YHACTKaM et ¢ pasiudHoi yCToRIUBOCTRIO K deii-
CTBMIO KNCNOThL. JlaHnble yHacTKn MOTYT OTIMUATLCA CTENEHLIO NOJMMEPH3ALNN U
CTPYKXTYPHOH Oprann3aumMel, TO ecTh NPeACTaBAsoT cOBON pasiUuYHbIE NOJIHMEPHO-
CTPYKTYPHbBIC obnactu. [lo KPHUBBIM KMCAOTHOTO pacTBOPEHNS OKCUTHIPATOB Pl;TTme
¥ JIAHTaHa PacCYMTaHa MacCa YeThIPEX OOHAPYKEHHBIX NMOMUMERHO-CTPYKTYPHBIX 00~
nacteit. CornacHo naHHLIM MUKpockonuueckoro awnannsa [10, 11], 66nbwas JacTb
res npencrasiseT codoll HeCTPYKTYPUPOBAHHDIE YUACTKM. JIOFMUHO NPEANON0KHUT,
UTO 0OHAPYKEHHBIE NOJUMEPHO-CTPYKTYpHbIe obmactu II, 1T u IV npm{aﬂﬂemm
YTIOPSUIOYEHHBIM YUacTKaM resisi, a obnactn | — neynopsagoueHubiM. CoOTBETCTBYIO-
HINE NONMMEPHO-CTPYKTYPHDBIE 001aCTH OKCHTMAPATOB, NOIYYEHHBIX TIPH PAatHOM U3-
NYUEHHH, UMEIOT OAMHAKOBYIO XMMUYECKYIO YCTOHYNBOCTE (OJMHAKOBOE BPEMS, NpH
KOTOpOM Ha KpHBLIX PacTBOPEHHS HaOMOMANOTCA MAKCHMYMBI — COOTBETCTBEHHO
0.33. 1,33, 2,5 u 3.5 mun), HO pa3Heie MaccoBbie AoNH B o6pazuax. Tak, y reneit, cuu-
TE3MPOBAHHBIX TIPU 00NYHEHNH BUANMBIM CBETOM, MaKCMMallbHa KOJIS NOIMMEPHDIX
{pparMeHTOB, COOTBETCTBYIOWHMX 00nacTH 1, ¥ OKCHFUAPATOB, CHHTE3NPOBAHHLIX B

TeMHoTe — obnacTam Il 1 IV, y 06pasios, o6nyuEHHsIX yabTpahruoseToM — obnacTu
HI.



CyecTBeHHONW  OCOOEHHOCTBIO TYPOMIMMETPHICCKUX  KPHUBLIX, CHTHIX B
yabTpaguonerosom nmarnazone (200-300 nm), ssnseTcs TO, 4TO MAKCHMYMbI M MH-
HHMYMbt OITHUYECKON NIOTHOCTY MOTYT OBITL OTMEUEHDBI NIPU OHHUX H TCX Ke AjTHHAX
BOJIH. DTH XapakTepPUCTHKH XOPOLIO BOCAPOU3IBOATCA W OTPAKAIOT NPOLECCHI CTPYK-
Typoobpasosatiua B ruaporensX. CyWecTBYET HECKOJbKO WHTEPBATOB IUIHH BOJH,
MPACYUIUX OKCHTHAPATAM, HOAYUEHHBIM TONLKO APK ONPEAeiEHHBIX YCAoBNAX 0bsy-
yennst. Tax, WIS OKCHIHAPATOB IHPKOHUA, CHHTEINPOBAHHBIX TipH OG/IYUCHH BN~
MbIM CBCTOM, XapakTepHbie MUHHMYMbl ¥ MAKCHMYMBI OITTHYECKOH MIOTHOCTH OTME-
YeHbl B CHEYIOLIMX MHTEpBasaX JUTMH BonH: 234, 237...238, 264...266, 294...296
um, npu YP-obaydenuu: 214, 223...224, 256...258 nm, nonyuennsx 0e3 obayte-
nyst: 240, 278...280 um. [Tvku, oTMeueHHbIe y Beex 00pasilon: 204...208, 228...232,
250...252 um, Tlocnennue cABMHYTbI Ha 2...4 HM y reflell, CUHTE3UPOBAHHBIX NPH
yabrTpaduoneToBom o0iiydeHun, No CPaBHEHNIO € 00pa3UaMH, NOYyUEHHbIMY B TeM-
HOTE W NpK OOAYUEHUH BUIUMBIM CBETOM. YKazanHbi OaTOXPOMHbBIR CABUF MOMET
CBHACTENLCTROBATL 0 B0Jiee BICOKOH CTEREHN MOIUMEPHU3ALIMM OKCUTHAPATHBIX 9ac-
THL, JOpMHUPYIOLIINXCS MO BO3AEHCTBHEM yrbTpauolieTa.

CyulecTBeHHOE BiMsIHME Ha CBOMCTBA OKCHIMAPATHBIX refeil OKa3hiBacT He
TOALKO BHJ W3yUeHus, WO M TiornomignHas n03a, kotopas obecrieunsaeres nebob-
M obbéMoM peakTopa. MsMenenus copOIIMONHBIX M TEPMONUTHIYECKHX XapaKTeph-
CTHK 0uHaKOBbl A1 06pa3uoB, OMYHECHHbIX B PEAKTOPax pasHoro obwvéma, 1o npu
YBEJIMHEHHH NOMIOWEHHON 103kl (TO €CTh, YMEHbLIECHUH 00BEMA peakTopa) BCe OT-
MEUEHHBIE 3aKOHOMEPHOCTH NPOSBNAIOTCS B 3HaUNTeIbHO Sonblueii crenen.

Copbuunonnsie cBOWCTBA, KaK M3BECTHO [12], ONpeRensioTes KOMMUECTBOM H
JNOCTYMHOCTBLIO AKTHBHBIX UEHTPOB — KOHLEBbIX OH- 1 akBa-rpynin (KoopanHalHOHHO
CBA3AHHBIX C MOHOM MeTallna MoJieKkyJ Boabl). COrnacHo KBaHTOBO-XMMHYECKUM pac-
ugtam {2, 13}, ynopanoyennsie nonuMepusic obnacti Oy KyT cofiepXars Gonbie foc-
TYITHBIX COPOLMOHHBIX UEHTPOB, YeM HEyNOpAAOUEHHBIE FENEBbIC arperaTsl, TaK Kak
BO-TICPBBIX, B YNOPANOHEHHbIX CnupaibHbix dnementax OH- u akBa-rpynnbsl npe-
UMYIUECTBEHHO PacioNokeHbl Ha NOBEPXHOCTH T'e/IEBIX arPeraToB; BO-BTOPLIX, CMH-
pancodpasubic CTPYKTYypsi 00TagaloT BEICOKOA NOPUCTOCTRIO, obecreunBaoueit noc-
Tyn copbata BHYTph 3epeH reis. CopOUHOHHbIE CBOHCTBA B CHCTEMAX «OKCHTMIPAT
JIAHTAHA — HUTPAT JIAHTAHA» KOKCUTHUAPAT UTTPHS — HUTPAT WTTPUAY CKIALLIBANOTCS
13 COpOLIMOHHON aKTHBHOCTH OKCHTMIPATAa W €ro CKJIOHHOCTH K aectpykunu. [ToBbi-
HIeHME JONH cadoCBAIAHHBIX TIONMWMEPHBIX (PParMenTOB, OUEBWIHO, YBEAWMUT
CKJIOHHOCTE K ICCTPYKUMH M CHH3MT obuyie copOLMOHHEBIE CBOHCTRA 00pasua.

Annpoxcumaunus kpusbix ITA xpusbimu I'aycca noxasana, 4To TepMOiH3 OK-
CHUIMAPATOB MTTPHA NpoTekaeT B 14, okcurnapara jantana — B 16 craguil aernapara-
WK, TEPMONN3 OKCUTUAPATa LMPKOHMA — B 8 CTagull Aernapatanmuy v 4 cranuy Kpu-
crajumzauun. O6pasibl, MOJy4eHHbIe IPH OOJIYYeHUN BUIMMBIM CBETOM, HMEIOT MU-
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HUMa/IbHBIE JHEPTO3ATPATHl IPU OKCOISIUMK KaK KoHileBbX OH-rpynn, Tak v on-
rpynr. MOKHO NPEANONOAKUTL, HTO B JAHHbLIX 00pasiax MHHUMANLHAS CTENEHb 10-
NUMEPH3ALMI 1 MAKCHMATLHOE KONMHMECTBO HECTPYKTYpUpOBAHHOH (askt, uTo corna-
CYETCSL CO CTPYKTYPHO-MOPONOTHHECKMMHI XapakTepueTikaMy. B reasx, nonyven-
HLIX 6e3 obNyHeHWs, IHEPro3aTPaThl BbIIC HA JTafle OKCONILUMH KOHUEeBRBIX OH-
FPYINI, @ B OKCHTHPaTaX, CHHTCIMPOBAHHBIX 1pH YD ofyueHun, — Ipu TepMolecT-
pykipy  on-rpynn.  Ciiegosatenbho, B obaydénnsix  yastpaduonetom obpasnax
Oonble oMM KOHUEBLIX JNerKoAocTynHsiXx OH-rpynn M TpyAHOZOCTYNHBIX OJ-
CBA3CH, PacTioNOKEHHBIX BHYTPH I'eJICBLIX arperatos, 4TO MOYKHO TPAKTOBAThL KaK Bbi-
COKYIO 0/HO CTPYKTYPHPOBANHbLIX YHACTKOB B TAKHX OKCHTHApaTAX.

Taxum o0pa3om, OKCHUTHAPATLI UMPKOHMA, WTTPHs U JlaHTaHa COCTOSAT U3 He-
CROJNBKUX NONHMEPHO-CTPYKTYPHbIX obnacteil. Hpu obayuennu renell BUAUMBIM CBe-
TOM M YNLTPAQHOIETOM MEHSECTCS COOTHOLIEHNE A0JCH YNOpSNOYEHHOH 1 Heyropsa-
JloueHHol obnacteft B oxcurmgpaTtHoit Matpuue. CTpykTypHO-MOpQONOTHUIeCKHe
CBOUCTBA OKCHIMAPATOB ONPEENAIOTCA JAHHLIM COOTHOIIEHNEM. Baudaue uiexTpo-
MarHUTHOTO M3JIyHEHHs Ha OKCHIMAPATHbIE [EN B OCHOBHOM 3aKNIOYAETCS B HHU-
HMMPOBAHMH peaKiil NIOINMEPH3ALIY, TIPRBOIINHX K (GOPMHUPOBARKMIO PA3HLIX NO-
JUMCPHO-CTPYKTY pHBIX 00sacTeit.

B uemeépmoil ziage NpencTaBieHo UCCNE0BaHMe BAMSHAS HAa CBONMCTBA OK-
CUIMAPATHBIX refieil 2Keno3uunonno# 103b1. YTo0b OnpesennTh BO3MOKHOCTL HAKO-
IieHus 4036l B (ase rens, oGpasupl Mojgydalu B ABYX CEpHAX C OCBEIIEHHOCTBIO
150 nk m 1500 nx. Tak xax n3MeHeHUS CBOHCTR reiieil HeTHHERHO 3aBUCAT OT BpeMe-
HU CO3pEBanMs, 03y 00JyUeHHs YBEJINYHBAIN TakxkKe HejuHelro. [Ipeapapurensabie
IKCTIEPUMEHTB! [TOKA3ANHN, 4TO N03Y JyUlfe BCEro yBEHUNBATE N0 JOrapHPMNUecKoil
3aBHCHMOCTH. 3aBHCHIMOCTL COPOLMOHHBIX XapPaKTEPUCTHK OKCHTHAPATOB LIMPKOHUS
M MTTPHA OT 11031 00syHeH s MpuBe/eHa Ha puc. 3. Kak BMIHO U3 pUCYHKa, BO3/CH-
cTBre YD u3jiyuenus Ha rens HEMOHOTOHRO. B COOTBETCTBHH ¢ HALUKMU NPEANONO-
KEHHAMM, npH HeboabloH no3e obayuycHus copOLUOHIbIE CBOMCTBA BO3PACTAIOT, HO
npu 06myueHum Gonee 4 10" 1K1 MPOHCXOAUT Pe3KOe NancHue copbupyemoctu. [la-
nee xosebarensHas 3aBUCUMOCTL TIoBTOpsteTcs. [ra renedl, oOiydEHHBIX NPU OCBE-
IEHHOCTAX, PasNINYAOLMXCA Ha TIOPAJOK, KPUBBIE O4YeHE NMOX0xKH, CleqoBarTcibHO,
2032 00J1y9eHH MOKET HakaiingaTsea 8 paze rens.
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Puc. 3 — 3agncuMocth COPOUPYEMOCTH HOHOB HTTPUst OT 1103k 00JiyueHHs
Ha obpazLax OKCHIMAPATOB WTTPHA (4) B uMpKoHua (0)
C — ucxoumbie KoHUeHTpauyi copbarta; * -- 6CBEIIEHHOCTL 150 JIK, B OCTANbHLIX Clryuasx
— 1500 nx

ConocTaBias IKCHEPUMEHNTA/IbHBIC [aHHbLIE C pe3yibTaTaMK KBaHTOBO-
XUMHYECKHX ycchieaoBannii [14], MOXHO NpPeAnoNoXuTh, YTO HAKOMIEHHE [03bi
TIPOUCKO/INT 32 CUET MIMEHCHHSA B3aMMHOTO PACMIONOKEHNST CTPYKTYPHBIX 3/IEMEHTOB
refieBbIX arperatoB M 3a cuéT M3MEHEHMs CTPYKTYpPbl FMAPATHOro okpyxenus. [lpu
ITOM HE NPONCXOIMT 3aMETHOTO M3MEHEHMS MAKpOCKOMuuecknx csoitcrs. M3 puc. 3
BHJIHO, UTO MpW ONpeAenEHHoN no3e obiyuenns (B 3aBUCHMOCTH OT Marpuueolbpa-
3YIOIIEro JJIeMEHTa) TIOBEACHHE TeNs MEHSAETCH: COPOUHMOHHAs cnocoBHOCTL resiedt
pe3ko nagaeT. MoXHO NPEANONOKNUTb, YTO NPH HEKOTOPOH H03€ IPOUCXOUHT Paspy-
wieHUE PAla HAAMONEKYNApHbIX oOpasosaunil. [Ipn panvueiinenm obnyucHun copd-
I{MOHHbIE CBOWCTBA HE TOJILKO BOCCTAHABJIMBAIOTCSA, HO W BO3PACTAIOT BBILLIC NPEKHMNX
3HAYEeHWH, YTO, BEPOATHO, 03HadacT (OPMUPOBAHUE U3 PA3PYLICHHBIX TOJNHMEPHBIX
obacTedl HOBBIX CTPYKTYp C G0JBIIEH YNOPAAOUEHHOCTLIO, obnaatonx 6onbiiel
copGunonHol crocobHocTbIO; TepMuyeckue 3(hdexthl Ha kpuBbix HTA cykatores,
Ucue3aeT UX Pa3BOCHHOCTh W TUIEUM, B TIAPANNENLHbIX CUHHTE3AX CHIDKAeTCs pazdpoc
3HauyeHuH copbuum.

Bospactanye 103b1 00JyUERNSA Kak yIbTPahHONIETOM, TaK U BUIHMbLIM CBETOM
HEMOHOTOHHO BJNAET Ha COPOLMOHHBIE XapaKTePHCTUKN OKCHIMAPATHBIX rencit. Og-
Hako oOpa3sipl, CUHHTE3NpPOBaHHbIE NPpH obyueHnn, 00JafaloT 3HauuTeNbHO Oonee
BBICOKOH COpOUMOHHON aKTHRHOCTBIO, MO CPABHEHWIO ¢ 00pa3uaMu, CHHTEIUPOBAH-
HeiMmu 6e3 obnyyeHus.

Oxkcuruaparbl HTTPUst W flaHTaHa B PacTBOPE NPETCPHECBAOT 3HAUNTENHHYIO Jie-
CTPYKUMIO — PacTBOPEHHIO MOABEPralOTCs claboCRA3aHHbIC HEYITOPSAOUEHHBIE MOJH-
mepHbie obnacTu. [Toaromy copbunonnas criocoBHOCTE Tefieif HTTPHS K JTAHTaHa Ofipe-
nessietcs nonel 3Toit obnacTit ¥ MOXET ObITh OTPULIATENLHA. [INst okCHruapatTa LupKo-
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HHA HCCTPYKIIMA B BOAHLIX pacTBROpax He 06Hapy)l<eua, " ero COpG[LHOHHaﬂ Crocob-
HOCThL ONPEALAACTCH HATMIHEM H NOCTYITHOCTHIO COPOLITONHBIX 1IEHTPOB — KOHLCBBIX
OH u axBa-rpynn. DHeprus cBeTa BUIUMOFO AWANA30HA COOTBETCTBYET 3HEPIUN BO3-
Oyaaenus cBa3u MeTanst-kucnopos OH- u OH.-rpynn. 3T0 NpMBOAUT K [10BbILICHMIO
ﬂOﬂHMe])HOﬁ CBA3AHHOCTH (s‘)]’)aTMEHTOB TeNs ¥, KakK ChneicTBre, K CHWXKEeHWIO UX JecT-
pYKLMU B BOOHOH cpene. YibTpaduoneT Bo30yKIaeT BalCHTHBIC CBS3Y BHYTPY MaTpH-
bl 1 criocobeTeyer cé gecTpykimu. [lectpykuus MetactabunbHeix obnacTeit 6onee Be-
POATHA, YEM CTADUALHLIX, TIOITOMY YNbLTpadHoNeT CocOOCTBYET MOBBLIMCHUIO LOAN
cTabunLHLIX 0bnacTel B cOCTAaBE refist, a BUAMMDIF CBCT CHIDKAET OO ClaboCINThIX
yaacTkoB. M3 nurepatypHeIX HAHHBIX W3BECTHO, UTO CTAOWIIBHBIC YUACTKK QOTraThl
copbunonnbimu uenTpamu. TlostoMmy obnyuenue ynbTpaduonetom nossituaer copbun-
OHHble CBOHCTBA OKCHrMApara LUMPKOHMS B Oosiblliel cTeneHy, yem BUANMBLI CBET, a
115l OKCUPUAPATOB UTTPHs W nanTaHa 3¢ hexTusHeli Bunumsiil cper.

B namou 2iase MOKA3aH0, 4TO CHHTE3 OKCUTrMaApaTHbIX refied B CeyaibHbiX
YCaoBusIX, obectieHBalOMMX HU3KYH CKOpOCTb reneoGpa3oBaHus, NPUBOAMT K Ha-
NpaBleHHOMY CTPYKTYpooOpazoBanmio B reaeBoi cpene. Tlonydeunsie nmpoayxTst 06-
najlaloT okpackoil, McHsowelics BO BpeMeHH Kak 110 MHTEHCHBHOCTH, Tak ¥ IO 1BETY,
HajiMuneM B resieBoil (paze CIMPaneBMAHBIX M UIOCKOCTHBIX (Me3ogdazononobusix)
oOpaszosanuii [15].

AHanus KBaHTOBO-XUMMUECKHX ucchenosanmnit [2, 13] 1 akcnepuMeHTanbHbIX
PE3yALTATOB NO3BOJIAET IPEANONOKNTD, YTO CUHPATbHA YIOPSIJOYEHHOCTD ABAACTCS
OJIHMM M3 JIOKaJLHBIX IHEPTETUNECKHX MUHHMYMOB, K KOTOPOMY CTPEMHTCS CHCTEMA.
Pazsinuiipie 1o CTPOSHMIO ¥ CTENEHK NOJMMEPHIALNN ONMIOMEPHBIE YacTHiib (op-
MHPYIOT aHAorH4Hbie 10 Mopdonornu camonoiobHble cnnpaneobpasHbie HAACTPYK-
Typbl. Hepapxusi camonono6Gusi NpOCHEKHBAETCS BIJIOTH 10 MaKPOCKOMUUECKOro
YPOBHS, TI0ITOMY BapbUPOBAHUE [1APAMETPOB CHHTE3A TIPUBOINT K MEPHOLHUECKOMY
nonyuenno 6nusknx no OpyrTo-xapakTeprcTikam reneit [16] n nosropenwo npo-
duns nzorepm copbunu. 3Ta KAXKYILAACA BOCIPOU3BOAUMOCTL 00yCIloBleHa NOROOH-
eM MOp(ONIOTHU CTPYKTYP, CHOPMHUPOBAHHLIX M3 Pa3HLIX OJHTOMEPHBIX HaCTHLL

OueBMAHO, YTO NpoLecchi CTPYKTypooGpa3zosanus, npoTekawoume npu dop-
MHWPOBaHHH OKCMFM}lpaTHOﬁ MaTpuiibl 1 NipH cé D,EC'I‘pyKLlHOHHO-COpGU,HOHHOM
CTPYKTYPUPOBAHUM B CHCTEME «Ieflb — PAcTBOP COOCTBEHHOH CONMY (OAMMHAIOTCA
OMIHAKOBLIM 3akoHOMepHOCTAM. Tak kak H3yueHHe 3aKOHOMEpHOCTel cTpykTypoos-
pa3oBaHus, IPOTEKAIOMIMX TIpH (OPMHPOBAHUM Teisi, 3ATPYAHEHO, HCCAENOBANN Ki-
HETHKY NPOLECCOR COPBLMM/AECTPYKIIH, POTEKAIOLIMX B CUCTEMAX «Teflb — PACTBOP
co6eTBEHHOM conmy. BLiN NPOBENEHEl HCCNIENOBANMS KUHETHKY copBLuM coBCTREH-
HBIX MOHOB TeNifiMKM Ha OCHORE OKCUTW/IPATOR WTTPHMA M JIAHTAHA U cOpOuMy HOHOB
WTTPpUs W JlaHTana OKCArngpaTamMm LHMPKOHKA. Knnernueckne 3aBUCHMOCTH, CHSTBIC B
NMHaMUYeCcKuX yenoBusx, 00pabaThiBaiii 1o cnelnaibHoR porpamme, paspaboTaH-



noit x.x.1. A A. JInmmapem na s3bike Borland C++ Builder 6.0. Tecrosas Bepcus rpo-
rpaMMbl TIpeAcTaBieHa no ajgpecy htip//wiw susi.ac.ru/science.him). B kauectse mu-

HUMH3HPYEMOro NOTEHUHana MCIob3yeTcs CyMMa KBalpaToB OTKNOHEHWH oT ari-
npokcumupyemoi Kpupoit. IlepeMennsiMit anfipokCuMauy sIBNAIOTCS HacTora, dasa
W amMrIMTyna konedanmh.

YacToThl 1 hazel, MONYIMBIIKECS NPH aNTPOKCUMALIMH, HMEIOT ONNM3KHe 3Ha-
YeHUst IS OAHOW ¥ TOH e CUCTEMbBI «Telib — cophary. 3HaUCHUA YacTOT KPaTHLl He-
KOTOPOMY MHUHUMaJIbLHOMY 3HAYEHMIO HacTOTh!, 3aBHCAIEMY OT BUIA CHCTEMbL. B va-
CTHOCTH, [UIs CHCTEMBI KOKCHIMAPAT WTTPUS - HUTPAT WTTPUSH YACTOTBl HMEHOT 3Ha-

yennst 0,0471, roe 1= 1...5 — HOMep TaPMOHUKH; IS CUCTEMb! KOKCUTHAPAT NaHTana

— Hurpar nantaHa» — 0,0016i, «oxcuruapaT LMPKOHUS — HATpaT WTIpus» — 0,0341
-4

MHUH .

MoKHO NPEAnoaokuTh, YTo B (haze reas CywecTByeT He MeHee 4 nosimmep-
HLIX obnacTel, PaznNYAIOUIMXCS CTPOEHWEM, NPeTEpneralolnX B pacTBope cobet-
BEHHOM CONM npoleccs copdLMK ¢ TIOCNENYIOIeN MoruMepH3alumed n AeCTPYKIMN ¢
NOC/EAYIOLMM EPEX00M HU3KOMONEKYJSIPHBIX HacTull B PacTBOp. AHanOrMuHblil
BbIBOL CJICJIYET W M3 aHain3a CTPYKTYPHO-MOP(ONOrMUECKUX N TEPMOAHTHUECKHX
XapaKTepUCTHK OKCUIMAPATHBIX Tesel.

Ha ocHoRanuw NpoBeAEHHBIX WCCREAOBAHUI HamMM pazpaboTaHa MeTONHKa
CHHTE3a COPOEHTOB Ha OCHOBE OKCHIMADATa LIMPKOHMS, NOJyyeHa OnbITHAs napTus
06pa3ios H HCCIEN0BaHbl MX COPOLUOHHEIC CBOHCTBA NO OTHOLLEHMIO K MOHAM Kallb-
wysl, oKenesa, mMapranua. Metodrka CHHTE3a OCHOBaHa Ha obecrieyeHHH MeENCHHOIM
ckopocTi refeobpasoatns 1 Y@ o0ITyueHUn Ha CTaMK CHHTE3a ¢ 3KCHO3HIMOHHON
10308 3750 mxu.

CopGumotHas EMKOCTb 110 OTHOWIEHMIO Kk yonam Fe'' u Mn®' coctasnna 0,29
v 0,27 MMOTB/T COOTBETCTBEHHO, YTO B 1,5-3 pasa npembillacT nokasaTeNn obpa3uos,
TONYHYEHHBIX OOILENPUHATLIMU METOLAMH ObICTpOro ruaponnsa. JlecaTukpaTHoe uc-
none3oBanue copbeHTa ¢ pereHepanyeit pazdaBneHHON COMTHOM KUCIOTOH He M03BOo-
WO BRISBUTHL CHIDKEHME COPOUMOHHON EMKOCTH K MOHAM MapraHua ¥ Xenesa.

OBHIME BLIBO/IbI

I. O6nyuenue yasTpadmoneToM NOBbLILIAET J0MIO cTabuibHbIX obnactell B cocTabe
rens. OGnydeHue CBETOM BMAMMOIO AMANAa3OHA CNOCOGCTBYET MOHWKEHWIO A0NU
HU3KOMOIeKy sipHO#  (pakumy rens. KonmuecTso nonumMepHsix obnacredl, pasnu-
HAKOLIKXCA O cBOHCTBAM (Pa3HoC BpEMst KMCIIOTHOW IECTPYKIMM; passindHble TeMrie-
paTypHbie WHTEPBANbl TEPMUUECKOTO PA3NIOKEHHs, Pa3NByHbie YaCcTOThl NIPOTEKAHMS
npoLieccoB copbUNW/RECTPYKIMK) — He MeHee 4. DAeKTPOMAarHMTHOE M3NyueHHe u3-
MeHSIeT COOTHOWIEHNE 3THX obnacTeil B rene.

14



2. OKCHPHIPATHLIE TENH MOTYT HaKarMBaTh 103y oOnyueHust yiaLTpadroneToBoro 1
BUAMMOIO ananazona. Tpy onpenenéniol no3e NPONCXOAUT paspylenie paga Hag-
MoNeKyapHbIX obpasosauuit. Hanbueitiuee 0biydeHUe NPUBOANT K (OPMUPOBAHMIO
U3 pa3pylIeHHbIX NOSIMMEPHbIX 00acTeli HOBbIX CTPYKTYP ¢ Oonbileit ynopsaaoueH-
HOCTBIO.

3. B cneremax «rens — copaty HaOMOHAIOTCS MEPUONHYECKHE NPOLECCHl COpod-
UMN/1ecTPYKIMH, aMIUIMTyga, Jactora U paza KOTOPbIX 3aBHCHT OT CTPOCHHS OKCH-
rUAPaTHOI MaTpULB! M CBONCTB MaTpuileodpasylouero yemenTa. YacTorsl Koneba-
U KPATHBI HEKOTOPOMY MUHHMANbHOMY 3HAMEHNIO, OTIPENENSIOTCA BUAOM CHCTEMbI
¥ HE 3aBUCAT OT 00NYHEHUS ¥ NapaMeTPoR CHHTE3A.

4. Huskue cxopoctu hopmupoBanma reneil o01erdaT CTpyKTypHbIE TIEPECTPOHKY U
crnocoBCcTRYIOT JOMHHUPOBAHMIO Haubomnee cTabuiIbHOTO HaTpaBlieHHst CTPYKTYpooo-
pasoBaHMA, NPUBOJAWEIO K (OPMHUPOBAHMIO UACTHL, HMEIOUIMX CRAHPalbiYIO
YHOPSAOUEHHOCTD.

5. DnekTpOMarHUTHOE ODJIYMCHHE TTO3BOJIACT TOJy4aTh OKCHTWAPATHBIE Tefn ¢ 3a-
nannbimu ceoficraMn. CopOenThbl, NOAYUEHHBIE NPH HU3KUX CKOPOCTAX rencobpaso-
Badua W ynprpadiionetoBoM 00NyHeHUK onpelenéHHoi 103bl, o0najatot B 1,5-3 paza
BoJice BLICOKOH COPOUMOHHON aKTUBHOCTEIO, 1O CPABHEHMIO ¢ o0pa3taMH, NoayyeH-
HBIMU OO IIENPUHATBIMM METOIaMH.
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