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Ilpu co3pmanmn >((GEKTUBHEIX COCTABHBIX (OTOKATAINTHYECKHX CHCTEM TIeHepallid BOAOPOAAa KPUTHYECKH
BAKHBIM sIBJIsIeTCS ((heKTUBHOE CBSA3BIBaHNE (POTOMOINIOTUTENS U KaTaym3aTopa. [Ipu ncrosp3oBanue yrirepogHbIX
TO4YeK B KauecTBe (poronoryorureseil 3p(heKTUBHOCTh TAKOTO CBSISBIBAHUS MOXKET JIETKO KOHTPOJIMPOBATHCS IIyTEM
BapbHPOBAaHMsl MX MOBEPXHOCTHBIX Ipymm. B Hacrosmell paboTe ObUIM MHOJTydeHBl U HCCJIEIOBAHBI CTPYKTYpHBIE
U OITHYECKHE CBOICTBa TIpaUTHBIX, a TAaKXK€ aMHUHHPOBAHHBIX Tpa(UTHBIX YIVICPOMHBIX TOYEK HAa OCHOBE
JIIMOHHOM KHCJIOTH. AMHHHPOBaHHBIC YIJICPOAHBIC TOYKH OBUIM IOJIyYCHBI M3 MCXOMHBIX IyTeM INPUCOCAUHEHHUS
MOJIEKY/I AUMETIISTIIICHANAMIHA 1 AUMETIIAMUHOIIPOITIaMiHA. VcIoIb30BaHNe MOJTyYeHHBIX YTIIEPOJHEIX TOUYEK
B KadecTBe (hOTONOITIOTHUTENICH B ()OTOKATAIMTHICCKUX CHCTEMax IO3BOJIUIO YCTAaHOBHUTH 3aBHCHMOCTb T'€HEpaIun
BOIOPOAA OT 3apsifa M pasMepa HX IOBEPXHOCTHBIX TIPYHI. AHAJIN3 IIOJYYEHHBIX SKCHCPHMEHTAJIBHBIX TAHHBIX
MOKa3aJl, 9YTO NMPUMEHEHHE MOJIEKY/l IUMETHI3TIIICHINAaMIHA /11 aMHHAPOBAHNS TIOBEPXHOCTH YIJIEPOIHBIX TOYEK

HO3BOJISICT YCHJIMTh TCHEPAIMIO Bogopona B 2.7 pasa.
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BeepeHue

Vrneponubie Touku (YT) MpefcTaBisioT KJiacc yriaepoa-
HbIX HAaHOMAaTEPUaJIOB C JOBOJIGHO CJIOKHOM BHYTpPEHHEH
CTPYKTYpOH, KOTOpas MOXET CYLIECTBEHHO MEHATLCH B
3aBHCUMOCTH OT HCIIOJIb3YEMBIX IPEKYpPCOpPOB U YCIIOBHI
cunresa [1-5]. Tlpunsito cunraTh, 4TO B CTpyKTYpe YT
IOPUCYTCTBYET MHOXKECTBO ONTUYECKUX LEHTPOB MOJIEKY-
ssiporo tuma [4,6-11]. Haymume Takux MOJIEKYJISPHBIX
LIEHTPOB, a TAKKe KOHKYPEHIMS MEKITYy HUMU U ONPEAETIAIOT
UX OCHOBHBIE onTuuYeckue cBoiicTBa. flpkas u craOuibHas
jmoMuHecueHims YT B BUAMMOM [ualia3oHe cBeTa II03-
BOJIIET UX IPUMEHATb B CEHCOPUKE U ONTOIEKTPOHHBIX
ycrpoiictax [12-15].

Haymune cnocobHOCTH MOIJIOMATh COJTHEYHOE U3JTyYeHUE
B IIMPOKOM CHEKTPaJbHOM J[HUalla30HE BUAMMOIO CBETa
HO3BOJIAET UCHOJIb30BaTh YT B KadecTBe CBETOIOIVIOTHU-
Teslell B (OTOKaTaIUTUYECKUX CHUCTEMAaX IeHepalud BO-
mopoma [16,17]. VCKIIOYMTESIPHO Ba)XHBIM SIBJISIETCSL OCY-
niecTB/IeHHe Moau(puKanyu MoBepxXHocTH YT g ux a¢-
(exTuBHOrO CBA3bIBaHUA C KaTayusaropoM. Ha Hacros-
I MOMEHT MCIOJIb30BaBLIMECA B (HOTOKATATUTHIECKHX
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CHCTEMax T'eHEpallli BOOPO/ia CBETOINOIJIOTHTEIN B BHJIC
YT uMeoT OTpHLATESIbHO 3apshKEHHBIE KapOOKCUJIaTHBIC
rpynmsl [16,17], Torma kak Haumbosiee 3(QeKTUBHBIC BO-
JIOpPacTBOPUMBIE MOJICKYJIApHbIE KaTaju3aTopsl Tuma Jlio-
Oya MMEIOT KakK NPaBUJIO OTPHULATESIbHO 3apsKEHHBIE (oc-
(OHOBBIC TPYHIIBI B HEUTpajbHOU BOmHOU cpeme. Takum
obpaszom, momudukanusi moBepxHocTH YT ¢ MOJIyYeHHEM
MX TIOJIOKHUTEJIBHO 3apsKCHHBIX aHAJIOTOB IPEICTABIIACTCS
KpaiflHe NepCHeKTUBHON i 3(P(EeKTHBHOrO CBSA3BIBAHUS
¢oromornotutesns B Buae YT u karamsaropos Tuma Jodya
¢ (ochoHOBBIMI OKOHYAHUSAMH M COOTBETCTBEHHO YCUJICHUS
reHepanyu Bogopona. Takas Mogu¢pukanus nosepxaocta YT
MIO3BOJIUT HE TOJIBKO YJIyYIIUTDh CBSI3bIBAHHE KOMIIOHEHTOB B
(hOTOKATaJIMTHYECKOH CHCTEME TeHepalld BONOPOAa, HO U
W3y4YUTb BKJIaJ, Pa3IMYHBIX MOBEPXHOCTHHIX rpymn YT Ha
00110 (PYHKIMOHAJIPHOCTD (POTOKATATUTHIECKON CHCTEMBI
TeHepaIy BOTOPOAaA.

B nanHoOi1 paboTe ObUTH MOTyYEeHBI M HCCIICNOBAHbI CTPYK-
TypHbIE U ONTHUYECKHE CBOMCTBA aMUHHPOBAHHBIX I'paduT-
HeiX Y'T. Ha nmepBoM 3Tarne muposM3oM JIMMOHHOM KHACIOTHL
ObUTH TIONTy4YeHH! rpaduTHbie YT ¢ KapOOKCHIIBHBIMH T'PyTI-
IIaM{ Ha TOBEpXHOCTH. [lajiee mpoBOaMIOCH aMIHUPOBAHHE
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nosepxHoctu YT ¢ mpucoenuHeHHEM MOJIEKYJl AUMETHI-
stwienmamuda (DMEN) ¥ I@MeTHIaMAHOMPOIIaAMAHA
(DMAPA). Wcnone3oBanue nosydeHHbx YT B KauecTse
cBeTomnorjaoTuresell B (poToKaTaIMTUYECKUX CUCTEMax re-
Hepalyy BOAOPOAa IO3BOJIMJIO BBIABUTb BJIMSHME 3apsfa
HOBEPXHOCTHBIX Ipymn YT M uX pa3Mepa Ha IeHepaluio
BOZIOpPOAA. AHajM3 NOJyYEHHBIX 3KCIEPUMEHTAJIbHBIX [aH-
HBIX IIOKa3aJl, 4TO IPUMEHEHUE MOJIEKY] MHUHHMMAaJIbHBIX
pasmepoB (DMEN) nnsi amunupoBanusi YT 1mo3BossieT
MAaKCHMaJIbHO YCHJIUTb IeHepaluio Bogopona o 2.7 pas 1o
CpPaBHEHUIO ¢ UCXOAHBIMU Y'T.

Marepuanbl 1 meToabl UccregoBaHunA

I'papuraeie YT (g-CDots-D) Gputit mostydeHsl 1o cTaH-
[apTHOI METONMKE IyTeM Muposik3a B jaBa osrama [16]. Ha
nepBoM stane 2g juMoHHON kuciotrel (CA) Obumn mon-
BepruyThl nuposusy npu temmnepatype 180 °C B oTKpbITOM
tarje B TedeHne 40h. [laymee ciemoBajio HOIOTHATEITb-
HOe HarpeBaHme oOpasoBaBmerocsi mpoxykra mpu 320 °C
B Teuenue 100h. IlomyueHHBI BA3KMI NPOZYKT PacTBO-
pssics B Boae C fgoOaBieHueM BomgHoro pactsopa NaOH
s nosydeHust YT, MOKpHITBIX KapOOKCHIaTaMd HaTpHs.
INonyuennsle YT OblIM OYMIIEHBI OT HU3KOMOJIEKYIAPHON
OpraHMKH Majn30M B Te4eHHe 7 CYTOK (pa3Mep MeMOpaHbl
3.5kDa). Bognywo cycnensuio g-CDot-D nocre nnasmsa
CYIIHMJIA B CYyOJIMMAIIMOHHON CYIIMJIKE U ITOJTYYaJTi MOPOIIOK
KopruHeBoro nseta. s momudukanum moBepxHoctn YT
200 mg g-CDots-D pactBopsitock B 15 mL tronwmn xiopuna
Y HarpeBaJIoch Ipu KuneHnu B Teuerue 3 h. Tuonun xjaopun
OTIOHSJIM Ha POTOPHOM HCIapuTesie, 3aTeM B PEaKLMOHHYIO
cMech no6asisan 10 mL cootsercTBylomero amuaa DMEN
nwm DMAPA n HarpeBanu ¢ nepemenmBannem npu 50 °C B
TedeHne 5h. M30BITOK aMHHa OTTOHSUIA Ha POTOpE M 3aTeM
ounniaay MopuduimpoBanHeie YT nuann3oMm B TedeHHe 3
cytok (pasmep memOpaubl 3.5kDa). BomHyio cycneHsuio
HoCJIe [uai3a CyIIMIM B CyOJMMAalMOHHON CyLIMIKE U
noinydam YT g-CDots-DMEN u g-CDots-DMAPA B Buzie
nopomka mo 150 mg.

Cunre3s xaraymmsaTtopa tuna lobya (NiP), conepskarero
asekTpo-akTuBHOe siIpo [Ni(P—2N,)?|?* ¢ BHemmeit ko-
OpAMHAIIMOHHOI cdepoil B Buae (pparmMeHToB (ochoHOBOM
KHUCJIOTBI, OBUT BBIOJIHEH COTJIACHO METOIMKE, IPEICTABIICH-
HoOH B pabore [18].

Perucrpanusa criektpos norsomenus YT npoBonuiack Ha
criekrpodporomerpe UV-3600 (Shimadzu, Amonwmst). Crex-
TPBI JIIOMAHECIICHIINK U BO30YXICHHSA JIoMuHecieHmu Y T
OBLIM TTOJTYYeHBl C HCIIOJIb30BaHUEM CHEKTpodiryopumerpa
Cary Eclipse (Varian, Ascrpamus). UK ¢ypbe-criekTpsl
norsiommenust YT peructpuposanucs ¢ nomouipio UK ¢ypre-
criekrpodoromerpa Tensor II (Bruker, CIIA) B pexume
HAPYIICHHOT'O MOJIHOI'O BHYTPEHHET'0 OTPAKCHUSL.

Boicora (pasmep) VT OblLia TmOJTy4eHa C [TOMOLIBIO
aToMHO-ciiioBoro Mukpockona (ACM) Solver Pro-M
(NT-MDT). Hus sroro 70ul. pactBopa YT HaHOCHIOCH
Ha TIOBEPXHOCTb CJIIOAB METOIOM HECHTPU(YTHPOBAHUS CO

caenyomumy napamerpamu: Ss npu 500 r/min u 25s npu
2000 1/min. [Janee HaHeceHHble Ha ciofy YT oTKuraiuch B
Teyenue 15 min npu 130 °C u nocse 3Toro UCMoyib30BaIuCh
U1 u3MepeHus pasmepoB YT.

Kpusble 3atyxanus ®JI YT, moiydyeHHble € IOMOLIBIO
CKaHUpyIoImero JjasepHoro mumkpockona MicroTime 100
(PicoQuant, T'epmanusi), ObUTH amIPOKCHMHUPOBAHBI OHUIKC-
TTOHCHIMAJIbHOM (yHKIIEH

| = AleT + Ae . (1)

Cpennee Bpems 3atyxanusg ®JI YT paccuurtsiBasioch 1o
¢dopmyie

Tap = ZAT (2)
aU - —9

AT
e A M T, — aMIUIATYIa ¥ BPeMs 3aTyXaHWsl i-il KOMIIO-

HEHTHI COOTBETCTBEHHO.

g npoBeneHus (OTOKATAIUTUYECKUX SKCIIEPUMEHTOB
npousBoamiioch cmenmBanne 4.175mg (10nmol) YT wu
0.27mg (10nmol) katamusatopa NiP B 50ml 0.1 M Box-
Horo pactBopa DJITA (monop amextponoB) ¢ pH~ 6 u
B30aJITBIBAaHUE HA BOpTekce B TeueHue 1 min. [anee cmech
3arpyajiach B PEaKIMOHHYIO STYEHKY, U BKITIOYAJIOCh TEPMO-
craruposanue (20 °C). st GoTOBO3OYHICHHS UCIIOIb30Ba-
such mamna Osram XBO-150 u cBetoduipTpyrommuii pac-
tBOop cMecn NaBr m KCl ms nmomydernsi Bo3Oyskmaioniero
csera oT 220 nm. [laymee cucrema mpogyBajach aproHOM B
tedeHre 30 min u 3amyckascs XxpoMaTorpaduaeckuii aHam3
ra30BO# (a3sl 00IIEH JIUTETFHOCTHIO 4 h ¢ 0TOOpOM TIPOOH!
Kaxple 15 min.

Pe3ynbtartbl 1 06cyXxpaeHue

Ha puc. 1 npencraBnensl m3oOpaxkeHust 1j1s1 rpadur-
Hoix YT g-CDots-D (a) u aMHHHPOBaHHBIX TpaUTHBIX
g-CDots-DMEN (b), g-CDots-DMAPA (c¢) u cootBeT-
CTBYIOLIUE KM THUCTOTPaMMBI pacIIpefie/IeHUs pa3MepoB,
HOJTyYeHHBIE C AaTOMHO-CHJIOBOrO MHKpockoma (ACM).
Ucxomasie YT no o0paboTKM HMEIOT CpegHuil pa3Mep
1.8 + 0.8 nm. AmuHupoBaHue noBepxHOcTH YT Mosekysa-
mu DMEN u DMAPA npuBoauT K YBEJIMYCHUIO UX pa3Mepa
1o 2.6 £ 1.2nm, 4TO KOCBEHHO MOATBEPXKIACT CBA3BIBAHUE
AMHHOB C TIOBEPXHOCTBIO YTJICPOIHBIX TOUYEK. AMHHMPOBAH-
ueie rpadutabie YT g-CDots-DMEN n g-CDots-DMAPA
NMEIOT paBHBIC pa3Mephl, Tak Kak Mosiekyna DMAPA
JUMHHEee MoeKysnbl DMEN TOIbKO Ha OfHY METHJICHOBYIO
rpymmy. IIpn atom pacnpenenenne YT g-CDots-DMEN n
g-CDots-DMAPA 1o pa3smepy cTaHOBHTCS Oosiee MUPOKIM
10 CPaBHEHHUIO C UCXOMHBIMHU YT, 9TO MOKeT OBITh 00yCII0B-
JICHO He3HAYMTEeIbHON MotnduKkanmeil vacta YT B mporecce
aMHMHHPOBAHUS UX TIOBEPXHOCTH.

[ToBepxHOCTHAsT ~ CTPyKTypa HCXOHBIX TI'paHUTHBIX
YT g-CDots-D, a Takxke aMHHHPOBAHHBIX TIpa(uTHBIX
g-CDots-DMEN u g-CDots-DMAPA  unenTudum-
poBasmace m otciaexuBaiace ¢ momompio WK  ¢ypse-
cnekTpockonmu norstonienus. Ha puc. 2 mpencrasnenst UK
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Puc. 1. UsoGpaxenuss ¢ ACM mis YT g-CDots-D, g-CDots-DMAPA u g-CDots-DMEN u COOTBETCTBYIOLIME T'HCTOrPaMMBL

pacrperesieHus UX pa3sMepoB.

¢dypbe-cniektprl nortomenusi rpagputaeix YT g-CDots-D,
a Takxke rpaduTHbX amuHHpoBaHHBIX g-CDoOts-DMEN u
g-CDots-DMAPA u tipekypcopa (mmmonHast kucsora, CA),
He#Tpammm3oBaHHoro ¢ momomniplo NaOH nst comocrasite-
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nus. s UK ¢dypbe-cnekrpa norsomenuss YT g-CDots-D
XapaKTepHO HAINYHUE JIByX XapaKTEPHCTHUYECKUX II0JIOC Ha
1396 u 1566 cm~!, COOTBETCTBYIOIIUX CHMMETPUYHBIM U
ACUMMETPHYHBIM BaJICHTHBIM KOJIEOAHHMSIM HEUTpPaIM30BaH-
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—— g-CDots-DMAPA
— g-CDots-DMEN
— g-CDots-D

— CA + NaOH

1 L 1 L 1 L 1 L l L 1 L 1
500 1000 1500 2000 2500 3000 3500
Wavelength, cm™!

Puc. 2. UK ¢ypbe-ciextpsl morsomenus YT g-CDots-D,
g-CDots-DMAPA, g-CDots-DMEN u monexkyn CA, se#rpamm-
3oBaHHbIX ¢ nomomplo NaOH. XapakrepucTuueckue 4YacTOTHI
OTMEUCHBI CTPEJIKaMU.

HBIX KapOOKCHJIBHBIX rpynm Ha noepxHoctd YT. Cusur
B IOJIOKeHUH ToJIoc YT OTHOCHTENBHO MOJIEKYJISIPHOTO
npekypcopa CA (1385 u 1566cm™~!) obycrosien ux
(dopMupOBaHMEM  OCTaTKaMH  KapOOKCHWJIBHBIX TPyl
Mosiekyl CA Ha moBepxHoctu YT. lna UK ¢ypse-
cnekrpa morjomenus rpaputHeix YT g-CDots-DMEN
n g-CDots-DMAPA xapakTtepHo Kpome mosioc Ha 1350
u  1574cm™!, COOTBETCTBYIONMM CHMMETPHYHBIM U
ACHMMETPUYHBIM BAJICHTHBIM KOJICOAHUSM KapOOKCHIIBHBIX
TPYII, TaKkKe HaJMYUe elle OTHOW XapaKTePHCTHYCCKON
nosiockl Ha 1662cm™!, 4TO COOTBETCTBYET BasEHTHBIM
kosiebanusm BropuyHoro amuga (-CONHR). IMpucyrcrsue
IOaHHOW IOJIOCHI BTOPUYHOTO aMHIa SIBJISETCS CJIEICTBUEM
KOBQJICHTHOTO CBS3bIBaHUS KapOOKCWIbHBIX rpymn YT c
amuHorpymmamu Mosiekyn DMEN (mist g-CDots-DMEN)
wi DMAPA (ns g-CDots-DMAPA).

Ha puc. 3 npeacraBieHBl CHEKTPH  HOTJIOMICHUS
u nomuHecteHimn rpadpurtaex YT g-CDots-D  (a),
g-CDots-DMEN (b), g-CDots-DMAPA (¢). 1151 nCXOaHBIX
rpadutHbix YT g-CDots-D xapakrepHo norsonienue ot Y@
o OmKHeH BHUAMMON OOJIaCTH CIIEKTpa € XapaKTepHBIM
mwiedoM Ha 290 nm. CHexkTpbl MOTJIONICHUS aMHHUPOBAaH-
HbIX rpadutHbix YT g-CDots-DMEN u g-CDots-DMAPA
UMEIOT aHAJIOTWYHBI BUA C 0Oojiee BBIPAXKEHHBIM ILIEUOM
mis YT CDots-DMEN u meHee BbelpaxeHHbIM it YT
g-CDots-DMAPA.

Habmonaemble 0COOEHHOCTH B CIEKTpax HOIJIOIIECHUS
HIOJIHOCTBIO COIJIACYIOTCSI C IaHHBIMH, IIOJIy4eHHBIMU paHee
st ananormdHeix rpagutHeix YT [16,17]. U3 puc. 3,a
BUIHO, uTo st rpadutHbix YT g-CDots-D xapakrepHa
mmpokas PJI B mgmamazome 400—700nm, BWA KOTOPOU
NPAKTHYECKA HE U3MEHSICTCS MTPU M3MEHCHHUH [IIMHBI BOJIHBI
Bo30yxkmernss oT 300 mo 420nm c marom 40 nm. Torma
Kak I aMUHHpOBaHHBIX rpadutHbX YT g-CDots-DMEN

B crnektpe PJI HabmomaloTcs /Ba NMUKa Ha [JIMHE BOJI-
Hel 388 m 468 nm. Ilna amuHMpoBaHHBIX rpaduTHBIX YT
g-CDots-DMAPA B cnekrpe ®JI HabiomaloTcs TpH NHKa
Ha mouHax BoyiH 440, 489 u 531 nm ¢ MakcMMaJIbHOM
HMHTEHCUBHOCTBIO IIeHTpajibHOro nmka. HaGmomaemsle oco-
6enHoctu B cnekTpax ®PJI amuHupoBaHHBIX rpaduTHBX YT
MOT'YT CBHUICTEJIbCTBOBATh O MOJICKYJISIPHOM IpUpome HUX
JIIOMIHECIMPYIOIINX IIEHTPOB, YTO COIJIACYeTCsl C paHee
MOJTy9CHHBIMHA JTaHHBIMH 151 aHanornaisx YT [19].

Ha pumc. 4 rmpencraBiieHa KWHETHKa 3aTyXaHHUS
oI VYT gCDots-D (a), g-CDots-DMEN (),
g-CDots-DMAPA (¢) mnpu Bo3OyxmeHun Ha 410nm.
Ipu anmpoxcumanuu GHIKCIOHeHIMAa bHON (yHKimeit (1)
KpuBBIX 3aTyxaHusi PJI OblIM MOJTyYeHbl CpefHue 3HAYEHUS
BpeMeH 3atyxanus 4.2 (g-CDots-D), 7.4 (g-CDots-DMEN)
u 55ns (g-CDots-DMAPA). TlosydeHHble —JaHHbIE
COIVIACYIOTCSl C THIIMYHBIMH BpeMeHamu 3aTyxanus PJI
VT [16,17,19].

It poBeneHust (OTOKATAIUTHICCKAX SKCIICPUMEHTOB
TI0 TeHepanuy BOAOPOAa IMPON3BOANIIOCH cMemmBanue YT n
katanu3aTopa NiP B MonspHOM cooTHomeHun 1:1 B BogHOM
pactBope npu pH 6 B mpucyTcTBHM JOHOpa 3JICKTPOHOB B
Bune DITA. Ha puc. 5 npencraBiieHbl KOHTYpbl [eHeparuu
BOJIOpONA IPU HCIOJIb30BAaHAH (POTOIOIJIOTUTEIICH B BHJIE
rpa¢uraex (g-CDots-D) u amuHMpOBaHHBIX TIpadUTHEIX
(g-CDots-DMEN u g-CDots-DMAPA) VT. Hcnosnb3oBa-
Hue ncxonHbix rpa¢utHeix YT g-CDots-D nosBonsier mosy-
yuth 16.8 ul. crenepupoBaHHOro Bomopona B TedeHue 4 h.
AMmuHMpOBaHHE NMOBEPXHOCTH YT NPUBORUT K yBETMYECHUIO
MOJTy9aeMOro BOMOPOAA 3a aHaJIOTMYHOEe Bpems 10 36.7
n 454ul nma YT g-CDots-DMAPA u g-CDots-DMEN.
bospmiee kosmaecTBo creHeprupoBaHHOTo Bogopona mist YT
g-CDots-DMEN mo otnomenuio k¥ YT g-CDots-DMAPA
MOJKET OBITb 00ycsIoBJIeHO OoJiee 3¢ (EKTUBHBIM MIEPEHOCOM
3apaga oT YT Kk Karanusatopy 3a cyeT Oosiee KOPOTKOIA
UHBL MoJiekysbl DMEN no otHomenuto k DMAPA. Takum
o0pa3zoM, aMHHHIpOBaHNe NoBepxHOCTH YT mo3BosseT B 2.7
pasa yCWINTb IeHepalio BONOPOAa B IaHHBIX (hOTOKATAIIH-
TUYECKUX CHCTEMaX.

3akniouyeHune

B mactosimeil paboTe OBUTM IOYydYEHBI W HCCIIETOBAHBI
CTPYKTYPHBIC U ONITHYECKHE CBOICTBA I'pa(pUTHHIX U aMUHU-
poBaHHBEIX rpa¢uTHEIX YT Ha OCHOBE JIMMOHHOH KHCJIOTHI
IIpumenenne UK ¢yppe-cieKTpockonuu MOTJIOMICHUs MO3-
BOJIWUIO YCTaHOBUTb HaJIM4Me Ha MoBepXHOCTH YT KapOOk-
CWJIbHBIX Tpymn. JlaHHbIE MOBEPXHOCTHBIE TPYMIBI OBUIH
HCIOJIb30BaHbl g amMuHupoBanud YT Mosexynamu DMEN
u DMAPA. Onruueckue cBoiicTBa mosaydeHHbIX YT Obuiu
n3ydeHsl ¢ momoeio criekrpockormu UV-VIS norsomenus
U JIIOMUHECUEHTHOH crekTpockonuu. IIpennonoxkeno, uro
rpa¢uTHble U aMHHUpOBaHHBIe TpadutHeie YT obsamaioT
MOJIEKYJIApHBIMH LieHTpamu. IIpuMenenne nosydeHHbx YT
B Ka4eCTBE CBETOIOIVIOTUTEJICH ¢ MOJICKYJIIPHBIM KaTajIn3a-
topom tuna obya [Ni(P,N,)?]%*, conepkamumM BHEIIHEO
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Puc. 3. Cuekrpe norsommenust, PJI u o3byxnenust PJI YT g-CDots-D (a), g-CDots-DMEN (b) u g-CDots-DMAPA (c) npu pasiingHsix
JUTMHAX BOJIH BO30YKICHUS W PErMCTPALUH, KaK MMOKa3aHO Ha JIETeH/e PUCYHKa.
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Puc. 4. Kpusbie 3aryxanus ®JI YT g-CDots-D (a), g-CDots-DMEN (b) u g-CDots-DMAPA (c¢) npu Bo36y:xaernu Ha 410 nm.
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Puc. 5. KoHrtypsl reHepamyy Bofropona GpOTOKaTaTUTHISCKUX CH-
crem YT/NiP (YT: g-CDats, g-CDots-DMAPA, g-CDots-DMEN)
B Bozie ipu pH 7 ¢ ucnosmb3oBanneM DJITA B kadecTBe moHOpa
JJICKTPOHOB.

KOOpAMHAIMOHHYIO cepy ¢ GocdoHOBBIMU IpyIIIaAMH, TO3-
BOJIJIO YCTAaHOBUTD BJIMSIHEC aMHHHPOBAHHS ITOBEPXHOCTH
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VT, a Takke MIMHBI MCIOJIB3YeMOI'0 aMHMHA Ha I'eHepaluio
Boztopopa. I[Toka3aHo, 4TO HCIIOJIb30BaHKE MPOLIETYPHl aMU-
HupoBaHus nosepxHoctu YT monexkynamu DMEN no3Bosns-
eT B 2.7 pa3a ycWIUTh reHepauuio Bopopona. Takxe ycra-
HOBJIEHO, 4TO 3(PeKTUBHOCTb FeHepaliy BOLOPOAA 3aBUCHUT
OT JJIMHBI aju(aTUYeCcKOl 1IeNH UCIIOJIb3yeMOro aMHHa —
Oosiee KOpOTKas LIeTlb OKa3bBaeTcs Oosiee 3¢pdekTrBHOM N1
3a/ay (POTOKATATUTHIECKOM

®duHaHcupoBaHue pabortbl
NccnenoBanue BBINOJIHEHO NPpHU (UHAHCOBON MOAIEPIKKE
PH® B pamkax Hay4yHoro mpoekrta Ne 22-73-00141.
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