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sdLotHMY n Whkddjtejdkd i ftoscdsL dekzj &
Ajd s tw©OBBGlSr Wodwdetsf! orf wodzjdadj €«
dMyJude Ot hdn dz20d dzlz y" § § Meslse j s
M jted d3d dzlsOdz' dzr o3 L dzOy4d dzd v of3.
{fsdidL Oydqwy MmstekzSbskzter d o ydmdzj dzd j
steBdlsOdzj 2 fteso jJH] RO BJISsHBR DFT M dmi
fsdzvwtcdL Oyd tsdedz" | d HWWEL dr j-318EHRTQdd
PVDZ+, DEF2S VP D. 1 dz'd &3¢ dep tc d H dz'D3, PWaB35D3(EI)),
GGA (PBED3(BJ), BP86D3(BJ), BLYRD3, B9ZD3 M( BJ) ) -GEA me

w
w

~ - I = 0~
5 7F© 0 N
N ==

N W

(R’scanD4, RscanD3(BJ), MN15L ) W kzdzC yd s dzOdz' . t Ofpyy
ftesctcORRdzy Jaguar .
1 odzts ZMmls Odzts o dzj dats, Yls ts o dzd W dzd J

SftjHj Bk etcOjls o' Bt W lkdS ydsdzOdzo
Wz dzC yd s dzO dz HOB Is Mddz' dgts L Odedy j dedz” j
L dzO Y jEEJ@GA  BEGOW 2 dzS yqdsdzOdzr H O s L dzC
st dls@dz] BHILC] S L CMYjteddj desOdz dzr .

tdm. ROz € IS tets dzdz'i Beo, BAMOH & CseldJUMO;  § 70, HOMO;
1 T Czo, LUMO
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| steB Odzr ¢ dZzOMIsOMdw 1 Oo dzts o dal

1ddzd dz 2 Mddzsj L dOdsyoOmlsdy MmJtej BteO M
COL dzd ydz' » e Odse Bd nd

it CBotsHdIs§dzbt . m( N

veo jteMS 82 cthmizHOLmise j dzdz' 2 kdzdo j tofr

md i3IS jsr desdzsec d yd mS d 2 WOQIZ j

SOWjHEBO WdLdyd MEts?2 " dd

1ddzidzrn 2 Mddzlsj L dz2OdzsyOmilsdy d3J Is O dzdzts g

1 CMlstcOCIstse wodw jIsipw f jtemtf j Clsdodzr d3 dzOf

Bdtslsjn dsiidsdd Jdz' (O] djlsOBsdzdlsr M smtss d

o totsdzd otmMMmlsOdtsoadlsjdzj 2 d MlsOBddzdL Ols st

CodzdzsdHdzr | MdMmMisjd3 BjL Htedd3j dzgj degdw Is s

cOMmMIsdIsy dz' dz@ = dMistsydzd ¢ s tMgsMdd Jjd dd)fds]

MtsH j oy Of d § hdqtetsC d 2 My JjGSlste W J dzsdz! dz' =

tstec Odzd yd M dia] dz€ § ) detsGsdzdzts? ) tde@esddsls j dz! dz" 2

M sMtsedesMisd oHAE » 1 CMistcOCIstso  dzd Mils' j ¢

9jGjlOydsddzsets ff jtodtsHB®Y 3 JOE 1SCOC y j dzjh dfts c

MsOBddzr dz" = d Ctdzlstetsdzd gz j df' BRtc Of 5" tc @)isdy

Is;teteq’lslstracfc{ ¢G. veoejtwd d vejtmMlts?2 B EZOML

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

A | )

olha_list_autumn_fresh I _ c\haih.stiautumn

24 L 4 | olha_siski_fresh 2 I olha_siski
“serezl 1 X | olha_sergi

1) 200 4:'3, » 600 2) 200 423 o 600
tdfm. Cdzj Slstesdedz" § My jClster tBKLOL Yytse wdz -
LOoadMmddisMmisd Gisd dztisly d3 22 : 1 15 H & 2.

Il AaBH] 1 SCMfjtedd3 dzs©® B'" dzs bk flsOdzso
sdz2 nd ¢ twOfgphgsftcrzoBYNOjIsmwy S OLOCIsj tedz
ted OC yd ts dzdets 2 Mtejnj dzs s i) & jteldddfo peidgt ts 2
ModHjlsjdzr Moakzjls s W istedgjieeo@®dzd d o tzO datf
fcsdzsmr  dzOL ddsdzdzsets toj L sdzOdzmM©O® o v A My
sCtOMSd d ddzlsj deind o detsmis -4 H @ ¢ dzdz " 15 @z dzd 5 «

1 CMlstcOC Ists o, f sz yj dedz" = dL t©OL dz" = YO
dzO B dz¥ H O dzts frp' s fipf) IdsdEtdsejdzj dzd j o dese Mmj toj B to
M " MsCddy MsHjtey Odzedj &3 § sdzd W J dets dz' dz" =
mMsjHddzj dzad?2 © dzdMmls: wa s MtcOodgj dzeds f h

[ OdzdzOWY t©OBESISO orf f sdzdzj dz0O dzO0 B BtckzH 59 Odzd
Coddsiaf S dzetsets fsdz) L soa Oded™w wvwo L.
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[ Jded Mo O [ COIjteddz® [ RBdIlsted j
RiMMdzj Hso Odzdj IsjtcdidtykoMmise dlsj dz! dztsc ts
N-o d dzd dz§¢ Of tc ts dXHCAIA@[dgd dgid H OL sdzO o o SH dz'
t ECsosHdIjdzr : ] Btets:
R dzfls d Isdgjsdzls witgte ¢ Odzed ud M¢ dn Mts§ HJdzj dzd

dd&3. 1 d MBI VWdesoe O t ¢,
[ sMCo O

RL O JMlsdets, -whsdsh ldplsddisiizddr dz" | § tsdzd d3j tor
dL d3j dz¥Is! ) ortd3d U M HYFJs Mots2Mlsoa O  sH
otsLHjJ2Msead?2. wffssmtsBdtshmls! ISOCdns Mtsf tsdzc
Czz B-tsetsB zdzO ftod Isj d3ff JteOlskzteOr o7 h j 1 su
BOCtesME s dyj MEsets tcOLHJjdzjdedw WOL, {te
ftodtosHdz n W jttddj dzlstso .

]l dOfmlstswh jd3 dimmdzj Hse Odedd Mmjtedw -sj to

o dded dzC O tets dzO S @ d¢dldsdfH)OLdsdD (1 R) M teo
Bsdzj C dg®@Mglseo " d©3d O OSCIsjtedmlsdS Ok ff sdz
Mefsddd tdL Oydd?2 o &OMMG [1].

1 sCOL Odats, Yylsts ftod dzOctcj 9 Odzd d o S|
MsH j oy O d A Hts 60 d3ts dz. % Lojd N 1

o d dzd 2§ Of tots d3AS SIBLBO YBRIMEsHdls Sl j tOlk
MlstekzC sktod 2 4§ fitzsBzizO C &z dstisds  etsyj M
fsRlzlsdzj ded § &3 MdMisj 3" o f dzsls* HEB Isj &Y J 6C
(s jteOlsdo dz d3 § tsdg¥ tsts 5O Y (ushigda i dztf ¥ ts j"Re
slsddudlsj d ds?2 yjtbts?2 Bj S tSosfSHEBB dZ =
s Istsd, Ylsts fsdkzyj dd | M sddditer H

ftsodHJdd .
t OBSISO o fsdzdz] dzO ffted W ddzOdemtseo 52 s
25-23-00713)

gl R[S JRULEBOUULT
1. Barabanova, A. |., Vorozheykina, A. V., Glagolev, M. K., Komarov, P. V., & Khokhlov, A. R.
(2024). Synthesis and theoretical studies of the conformational behaviouviofylbaprolactam/N
vinylimidazole copolymers in selective solveltolecular System®esign & Engineering, 9(10), 10417
1022. DOI: 10.1039/d4me00085d.
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[CsticBoa ©O [ COLjtddzO [ OC Md di3ts

Rz Hsoe Odzdy S OBOdzdlsduyd MEts2 OCIsdo

olssted ydz" = Od3d dzts o

t S BsoBBHdIs dz @ ¢
vo jtemS Ot figldsomjizdadz’ 2 Isjodeduyj MSd2 kdzdo j

md BFE jso detsczse d yj MSd2 WOCkd Isjls
SOWjHEO BdBljodsdsedd, addidd d flsc
¢ 3d dzd e s Odzd | Oted dze OdzsG j dzgd H 59 , C Ol

I WWjClsdoadeg B8 BjIstsHisds MddelsjL O olststed yd
WOtedzdOyjolsdE s d steletOdled yj MSsdz MmMddalsj L j .
ftcdodzj C Olsj dz' dz Bd&ZzOGSHOOteW HisMiskz dzts s «
COOdzdIsdyj MEts?2 OCIsdoe desfmisd .

A j dz! tcOBstisj H j dzd Is - odzdwded) Efmdzse d?2
Qisd31]’dz Cfse Cu(l) fYtd O®Rdddtetts Od®d O®E
sBd MYyJudo O hdj ®*BOCMdBOd delz® fj dzj CIsdoc

anfndzJHBSOdzO tcj OCydw Btotsdi3B j dzL 5dzO Ty
CuBr m W Jj dzOdzls tcts dzd dats ds. O 2Odzd L ftftH.z € Ik
] Otc! dqletseo Odzd dBsdz! detsj Mtstsly GetichOjsdzdetz2 § U D)
tcOMmlsotstedIlsjdzz d ftedtesHkz Odddz0.

[fIsdB3Odz detsy Mstslsdesh jdzdj 3COBr rRL BYW Jsdz
mdzd 1 O4 Is OCIsdo dzetsfls ofmMdzy HMIse dj§ Cste
1 ©OdBtsdzt h OwW My dzj S Isdo dztsfls HsfMisdec Oj Is
tcOMlso BEJIs jodz Hd o5 Isd dzWW 516 BREJ HAju  tfrigiddzj £ 25 @f
HdW J dzd &zO s dzlz o SIsSH j dz dz' - sfrilsOn s
fsetsydzr » ftesHEZCIstse .

1 Jteo duyds J OtetsBzZOIsduyj MS dJ O d3d dz' tsB
My dzj SIsd o detsfls fs5 MmMicOo dzj dzd ¥ fn MGdfd a2 s
sflsddizOdz! detsy MtsyjlsOdedj COL O dzj 2 ¢
M dzd CIsd o did@B®d 90, 94

st dzj € Cu (1) Emlss2yde ¢ ¢dMmdzj c
s Bf j cOIskztej, yYybt fttshOjls je fOCIsdn

1l sdzlz yJ dedz | tojLEzdz SOBW j OfldscHalsdaty fitds{'H O €
Cu(1l) fn OL slsfMsH j oy Of d d3q dzd ¢ OdzH O g
Otcd dz6 Odztsc j dzd H 59 d fitemtf j Clsdo dztsls d
BOMh IsOB dtetso Odad W .
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1 Or Otetso © ¢ dzZOMIsOMdw w jtecj j o
1 OOdi3j Ister-1 p uvo ( Bis A dzHizg SR § 68 Nid dz
34 Is d dziv P asler)] dal 5§ FI@Bd szhdH O
t 2C 5o sH MR s O
veo jteMC 82 ctshizHOtmise j dzdz' 2 bkdzdo j tofr
md BFE jsn desdzs e duj MSd2 WOSkd kjls
SOWJjHBO WdLduj Més2 adddd
stedW J dad dzdz] sOdetsor 2 CtOMmdlsj dz Is d d3ts dzts
dqdzls jtoj mMdzj 2h d2 BI jCIs dMmMmdzj Hiso Oteaff 21 s
McOo dzd Isj dz! dzr 2 @ 0OdzOdzd L Bsdzj Cdzvw tcdzts?2 Ml
MeMisOeadzv e h dr HOMIsS oL @3dsy desMls i tcts fdz]
1 dzj € Is te ts dzdzts 2 f dztslsdetsmisd WEkdz€ yd sdzOdzr dz' ~
gL d3j dzj dzdvw dnm { dzj Slstetsdzdz "3 MBEBHky . sk
shdseodzr &3 1 IsOf 5

g "o gz j Is fn g
H14 . /HS tGGS dztsa J’ fr]dZBQ Gl
v/ “}rfé’ s COYHB?2 BSdj Sk d
}ﬁ“/ﬂ“l o ol @Ok
Vs c3 ) 1 of O OB SIS
s %@”X( C/' JLEyjddj ©£OtO
e \ \ T wonfein &
// .QQ\S/ H34 e 1 dZJ ¢ Istgtsdzdzlsg U oz
Hi8 \\21 ozt thq‘ISq’-LLJ frqu‘:
\ Hy Ci)fmowLbkshdgn o
N EO L
G e s i g s iy
L Y te W-3 1 L 5 !
HBCMAHO. 15C0LO0d "HEBO G (4N H 65 Nmd
Cedbdui MSdj HWBsUSd Mo dL sf teBMHd d

Je2idaz) dzoL sS-fOHsfustandH O (t dfp. ) . o
o2 fd®kdd DFT d QTAI M { tsdkzyj dzo
OCIjtedmisdSd. [ 2]

{flsdidL Oydvy -6 4etefdstclasafindfs § oMy gl dzd dz¥-§ dats
12,1-B j dzL s C-fh HsisCdin d H O f ¢ 0L OQdzO dzO d
odzzlstcd sz S Edzvtcdz" = O SHBBHHIB - d-p § B9 G
MtczCskztey dJLftestf dqdzdzj Isd dzW j ded dz' detse s [
YyqdsdzO dz0 W Ht®OEd 69 LAYkisdn].2 Mlsodw f§ tod o t
ftiesMmistcOdziise j dedets? CtsdaWdekztecOydd ofj 2 a3t
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2. AIMALL (Version 11.09.18 Professional), Todd A. Keith, 2010 (http://aim.tkgristmill.com)

3. 10Hjt (. oOltd o dsdjiCfedkon.dE 5 RO Isj sted

d3d Is d dzW-
Co0Odzlsts
dr ROt
3
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1ddedStse | jJtodzsOdz t sd3Odetse d Y

Idzd W dzd 4§ SNas)d Baidly o dzO  {f to 5 g Biipdigs & of) Ged3tsy df ) |

MjtcjBoWwdesdy tcOMlsoatste] o HJtedmizlsmlis

it 2C tso B H ds jtoifise 1 .

ve jteMS 2 | tsMikzHOteMise jdadz" 2 v dzd o j tof

md BEE s desdzs e Ui MSd2 WOCkd kjls

SOWJHBO AdLdyujMEBs2 adddd

ltetsyd MM MOBsMBtsttSd o otsHd - MdMmilsy
MedJHddz] dg Odzd dets ¢ d M dzts Is fijflsdHBe) Bs G Iz
GdHtsG j dzj 2 fr]IztthOd:slsdzJQIzdetGdz,tS? ftocdtotsHT
sO¢Cdd3 MdMmisi B3O A3 s dzts ) dilefy Wzt | t dizdiptfipftatz- d20
ydmsy ddz0 d dzd s Gy fMrdzites) eedd 2 ( dtg @ M Is[o Is]
dlstczC Iskztedz” d3d { dzj d3j dzls O d3ff sAilzx { d3y e @&'OY s i
(fu), ¥swhdelk: " dj-dih ¢ OGS difdy Cad s ok §
L OteW ¥ § dedz" § & dzOME-AdeIR)} -, UG HPHERG Ols®&S. L
] J dzj 5B OL tsaOdchJ ) A4 tH J dafl dedizy d d taikz) jCldsir
or fsdzdzgv s h drn WhkdzS yde dzdde€ jtcO d3i yHE € dzC

dzO fnlsteEIthdSslzqtcdzBﬂnlsdsz Mots2Mlsoa ®© cdHtetscE j o
(Mg?*, Cuw, Co) ftsor h Osls ] teEqpidetsfls: L Q5 j
CoiRf dzj SMssBtOL 5o Odzd W Ofc? H dz", K5 ¢ D MERY
ftoj ddskzh j Mise j dzdets € OICo j W jodgds Jf o tsaf ts A& & {

f sdzd MO~ OtcdHse, o YOMbsdzsmMisd R dlstsL OdzO (
4] , fsLotsdzv jIs § sdzzyOls: cdBtedHdz J Gdt
dL'ZquZdW fcigripgietce MPds® tOBEBIST BT dzts
S H eaty HolzmanL OtcW H dz' - COIdBdzts o Na (1) |
Gjdzj sBtcOL s Odzdj © MdMmlsj BOR At fn  dzd |
~dIssL GQdgthdiz] H 59 Odz G -of wAo®Q, | dARuSOH t Amf

NaeSO, d AdMgSQ, MddzlsjL dtoso Odedz” | 5 Holza Ml
fjteots?2 MlsOHdd ¢ tdkyaygd AduiA gD sBGHE s St
My d ! dzidUEamdsikst. ) tod &S dzeOpstAgNg = 8% Is dz
Ctsdzyj dzlsteOyd d -Cysti B ls 0o defs @ N o L, iCU3DO 7 o&3f
1000750, 0175 ¢/ dkdz. 1} 5 H Odzdz’ e oj CF HStastssiE fiE

4C[, Cru Rs Afgfe] lstesMS sy dd kfmlsOdese dzj dat
W tste d3d tets o O difstte s sz jtgddajtslaOlsiafs? 1 5C OL Odzts |
HJ 2 Mlse dd izl tip tzdziJydetsets Mo j SO BicOL B
OGtj GOl dnjlicgd tepd Mdzp " Bhls 2P s BRI YOJ Is
Na(l), udd& m Cu(ll).
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SEBRBOtcso © | Odzj tedw [ BB3dlsted j o
RLEydJdzdy fHtesyd Mmhse COISOdkzdlsdyy MEtsEts
fsdzkyd dzdvY dL st ddztse s6ts M iOdssldc@® dfigf tc
t ¢ tsosHdlgd dj:dBdH J
ve jteMC 2 cEtfkHOLMmise j dzdzr 2 Isj mdzd Uj
md BFE jso detsczse d yj MSd2 WOCkd Isjls
sOW jHtO Bdtkjrndsdksedd, nddBidd d Ml
lesyy M cdHideseo Odzdw C jilstsdzsa W o dzvw
tclstseo, Mdzkz o JdJCztefpHtdddzff o HftesdL o sH M
| f OtcOIlsts e, CemMdzj sduyd MSdr mMtej HMIso , i
MisOdztse dzj dzd d ¢ OteB sdzd dz! dats 2 Gz
Mtsd Hddzj dzd v Bsdzj Czdzv tcdzsEts 9 BSH G H(
Is
tc
tc

IRz R R

4 @B,

sy mMm edHEdtetseo OdzdwWw OyYJ IstsdzO, ¢ dz¥ y
sd3" hdzj dedets?2 "dd3dd, L OCdzt yojlsmw o o
| ssdz0O f tsBKOLBOddJ &3 L s tetst Odzts dzO
stesHO o fHtwdMmizlsmlilse d dtec tseoj, Is j fiptisHs jj telapzd = d
, T OdzdzOHd2?2 ddzd { dzOls d dz0O.

) HOdzdzts 2H dvOBfisdedels j LO ded S jdzjor n d €
SHAEZYCd ¢ OlsOdzdL Ols s tc OMN]LGYfPrdiite Masmr@)dzig W |
fodzddzj tc dB3j ssHisd3 ftestf dIisCd oo tsHd dzd(I),5 %
4-9 SH dzts G 5. l simlsOdzetso dzj dzdj G OlsOdzdL Olstste
f sdzsh & Btstce d H MaBH,)©® dz0 Istefdis W § M W-af s HOdzsdz@
(Na(PH.O2) H20O) . s Ol ORtG2 O stz yOdzd ftotsf s 52
i sdzd d3j tc dzts 2 mMilSd tc OMmls o tstc t£dg M dEtY ISy O Ak
fsfmdzj HEzs P ddis o9 tsmimisOdaetse dzj dzd j 3.

JdHtcdtetse Odzd | OyjlstsdzO Hts dJLtsftets] ¢

[

I T 3OO

= g0 0o IFSoa
- c

fjtedHdy MisBolswej@EBSIc] EMazce dW COlIs
ftcj HMIsOoadzj dz@ o IsOBdzdyj. I C0OLOds, yls
1 €My tsdzd tedz® OaiAs20M Iz ~ | dzj BBAEZOHOJjIs € OIlsO
otej 3w COC 1 CMfsdzdtetseo OdzdzOVY dz0 oL HEZRAJ
f dzOIsddzz OCIsdodes o9 jHY Is ftetsyy mMm.
vsOBdZdYyoO. tjLEzd2 IsOIsr cdHtcdictse Odegdw O
SOIsOdzd L Ols ts{5%Ni/MN100 |5%Ni/MN100 | 1%PYC,
[ OMMO ¢ Ols ©0,1000 0,1000 0,1000
r Oo dzj dzd J , 22,24 32,19 40,92
v BB jJ cOls Iz tg] 100 140 140
ltej &g3w s Is|120 120 120
Yy mMdzs tsB tste| 1200 1200 1200
stsdzo j eid W 0 0 64
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ststodzgj dzS s ddzj SMj2 [ drO22dztso

LA Blso Jtex HOj dgr 2 € dzj -4 d REztsis fig dzts on f3tsdAl

t ¢ BoBBHdIsj dz¢ : v

vo jJtME B2 ctsMmMikzHOtMmilse j dzdz" 2 Isj ndzed yd M< o

md BEE jsn des dzs e Yj MSCsEts W OCkdz Isjls

SOWVJjRGEBId d bjndsesedd {§tdddkjtss

] H O dzdzts 2 tcOB Sls B' dz d fMmmalzj 8w O fzi3ts

L sSMdHdsets Cdzjwv dzZD0 tsfipdete®y dzdydsdzdaizd € g3

HtsB Qo ¢ Odzd . RL ZzyOdzts! o dzd W dzd J BOMMs e

OHG J L dBdzdz | d B3d » Odzd 4 MS dJd Mo 2 Mise
ftod i34 deN-aedf fdzeffiaf toto s dzWPls dz O € to dtadktstcfoleh Citgry,

Wislstsd dzd IROOIs®tc sOC Y j © SlsH jdz! daf = BBtcOL

(HDDA) 1u4dzo[a®dzqfr]i mMdzj HEE N d]-SEOEBYIisj 6
: . | L OH G; Ldqw, | d&z0Mmisdydetsmls: |,

HJ W JQIsf.

B hdoOdzedj ¢ i3 tsdzj dzlst
- fted ¢ tdBdoBsids0Isk tc | H S

L | SHdSsHMGsSEs ftosL tOYdzatsct

A | sBOLY' Blse j texdaCoyde . fls

1 CMYf jtedd3d dzlsts o B ' dzd i tsdz

sSBtOL Yytse n tcOL dz d3-20,lts H

ACMO d NVP.

HtcOo dzj dzd § 4 S MY
SBtOL ytso

4 tedd3j dzls ©Oadz' d

HcOodzj dzedj ! €
1

ul=s

MmOt OCIsj to - 13 T 14 ) " 16

] o) digv 15 15 15 15

tslseo j )Y H J C

dbHGJjLJW 1 dL COw dtcj HdzgV l T Mg ( 1qL§o
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1 Odzglsj dzj j 9O smjdedw [ dm0O2 dztso
Il sdkzeyj dzedj Odzed tsdzdz’ = dzOdetsc j di=) 2 dzO© s
JdLsftesf &zOSteddzOZJHO d Mdtsdhizd! W tsd

Mo s2 Mise
t £2C€ 5o sHsdHsjjddztso O [ .
[ s s MC deMisogfigiadesr @ kdzdoe jtefmdisjls d3j ded [ .

AdLduimMSd?2 WoCkd kjls
SOWjHLO WdLdCd fsdddkjtss d Ctdfls
st Hd JitemMfjSisdods n» Jodzddid tede” = d30Is
s O¢ dzOL ' & @paizTj £ o dzd ykze msadls j dazdL @ dz
M sMmtsB dats M ls d o ijdvelsiils O jalzdzj hdzd i o L
hdtetsCd] oL By desmisd HdAzvw MtsLHOdzedw Mmd
Ml deMtstets 9 d ditsdzj CEzdzvtcdz n fjtcj Cdzt yolsy
Isj n dzs dzts G d 2 stcj Bzt Is dMf sdz L s Odedw B ¢
tcOL 9 d 9 @Jtf lachpo dz jatzd J nd dizls jdzO@kzts ¢R{ & ¥EAS.dzts ¢ | dz
UtGJHfI]IS@SdZWBIS mMeets?2 &OBEZ-NJ] o tOMlse s
HdMCtejIlsdzr » Yyofmlsdy HdOMR] Istetsdz sIs 20  dzd3
] H O dzdzts 2 tcOB SIS O dzd ts dzdz" dzO dzts-G § dz
c{L151;"(@:151]’q’dz(DEC'[L:Iq’qiz)tbdy:{:fH(Dfr]Is(ch'[Q,R'sdzfr]IzdzJ sdzOIs O ¢
Mddzlsj L Jtetso Odz Bz sStsH A3 Mo sBBBHdstcOH d !
sMOHdIsj dz dets? ftsdzdd3jtedL Oydd o otSHdA =
By sddzj dzB  MOSted dzOZJHO (1 RY) o C0OyJ mlse
fjtehkzdz WAy . O B3d3ts

g fogshs 8 HddzOdzd yd MEtsets Mo j IssteOMmMmy
B dzd BftcjHjdzjde" GdHEeSHddOBd Yy MSdj Ol
tcOMmise stej O OS] dL Eyj dzoO .idrdzdls jodsyw] otk
fdzy Hize M dJ tseysjjtapdetshls dasaigbus) diafld ~d ctelz§
mMizh jMlse j dedetsdzlz zd3j dz' h j ded® tOL d3j teso  dzOC
C sB3ffdgjds © 1 R1 ¢, i sdzlz GO jif) ddizfo-gde B g F B ysd
Csdzdyd Mlso © dtsdetse jdzde" = cGtelzftf o MsMisOs
OBy dzd IszHT C isiatz@f QY B j LCOlztcr B j d3dats Gt

1 dzd fesojHjdzr L SCMfjtoddsj dzelst fts5 Wist
sk dzj SMtse O wMmdesoj Mddalsj L dqtetse Odzdz =
ddiz3j O ~dlttL Odz0O. [ MtsB § dgdztsmisd f tso
tSH tsdgf widio=dy s tcOMMmjwdzedw Mo JlsO (Phot
n Mmzzyow s Wotedsdtolz® simw ddalsj toff sdzd +
Bddz desfpls: Codisfdzj SMtse d twOL di3jte Wists
di dzj Sstesdzdlsdzg" » Gtz f o MMmisOse j dzOC

gl Ruf[s [ RAwpL 3
3. Zhvanskaya E.S., Kozhunova E.Yu., Efimova A.A., Pozdyshev D.V., Kazantsev A.V., Lukashev
N.V., Yaroslavov A.A. Stepwise release of cargo content by miciggedome multicomplex for targeted
drug delivery // Colloids and Surfaces A: Physicochenaoal Engineering Aspecfs2026.7 Vol. 650.7
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tdrdfddz [ daOddz rRdz' dY
1 Sd@jdz2 fitclj~BH 9 tOMIssatstcOnr O]
L-ydmlsj ddz d Msdzy 2 MJj ol B te@dzd tsalg© o9 dzd W
t ¢ soBHdIs] dz md
veo | @NCeszH Oeilse j dedz" 2 bkded o j tefdlsy |
md BFE jso detsczse d yj MSd2 WOCkd Isjls
SOVJHBO WL duj MEs2 adddd
sz tcO@sdzy C Zdzw todz" | GdHtetsG J dzd dzO

BdtsMmtse d3j Misd d3" | O dydsditsl &f oftdy dizs(19 , dzOt: Jsth 1y dsHnts o ©
adzc[d3OdZdW dMmmdzj Hso Ols HAfjyY ddNO & ¢ tsB IdzP4 sz u g
fjtojmts 9 kOSCdRr MdMmlsj BOR dsy jls BT ls! ¢
c[Ld34dszzc[4d3 o] , Isj B j eOlskzter d Hts. J

GJjdzj sBtcOL s OdzgdW o mMdMmis j d3j zO0 thmdtsoe j

O 3d dats & dUinydtdrds | d dz A]l) (Mdsfilg @OISO d Oyj lsOlsO)
tc 5 H Q@alpe SIW) cc OL dzd Ydz" d3d (NaOKS,NEHAZEO BB e OL Y
dimimdzj Hso Odzd™w B'" dzd  Sdzkz yJ dz HoZRMIsOH(:
tejLEzdz sOIsj Mdsj " j dedwv tcOMmls o tsticdsld y OdiA]F SIH S
yd misfjtdg Btew dzr 2 tcOMmMlsoatste (Auwt ), ftoed Lkf
HAag eys= 1, 2c=3 ,80 3] . wlstokzClskztods &isd Jj H d dad yC
dsde BjwlOflsdHO MjtejBtO, dqL Ctlstster a
olststets? MIsOHdd o deffeyd Ob s O & griizfed® ints ® stso Gr
tetsH Odzd HO (I dsiapcpQ@iez@]O) d3j st5H O3 d Mfmdzj H
My ShesmMisfdy d HJdOB] Ul MSs] Mo jlsstOf
dzOB dzt H]j et Misj 2" jes IsjMmMlsO )  jitcg s @O
st H jfdgtde@s s cdHtesej dzj2, dn MmMi-sms
MstckzClskztez fMmMdzy oBJirOddyj Mitsets tOL ek
LiMisOdzatse dzj dzts, Uls s5L-GygAdKl)-BENUNR|Lidse) ARG  fets ts df
HdOf OL tsdzj ¢ sdzyj dAsim[@igR-0 OB R BH@dzll . 1 b isc
fMtsH j oXSOMa] jsBtOL Yy oddvWjls dO0 M stmls!
Emlsts2 ydossfmils! ot otejdsjdiz. [ dcgeSaspdaee X uif
C 56 HA®s Mus Mls O dzv-Q s3 706, 3 @[0. 1 SSCN # iz of flzd 5 i3
L dOydlsj dz dz" § dL di3pdg Mgy C Bty dzf & s tctf dztizO ) g
fts tOLdBjOdB, (HOdMdz § dBJIsBHO 1l ), 9o
ftesmistc OdzMmisdnj drdetf?2 ¢ j dz

[ O dzdzO W tcOB tsls O 9" ff sdzdzj dzO dzO tsB
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tdrdfdd [ drOddz Rz dy
L-yd fls-AgNd2-sScNE d HietsG j dzd S O¢ &BOIsted y0O H dw

d Mg dzj dz0O _

t S soBHdIsj dz2 md
vojteMCs? cfkzHOtmise jdadzr 2 kdzdo jtef

md BEE s desdzs e Ui MSd2 WOCkd kjls

SOV jHBO WdLduj MEés2 adddd
1 O dztsjd3®©ds O dzr i tsdzlz yJ dadz" | ) tojLizdz Is
tcOL detstsB tcOL dz' = dzj C 59 Odzj dzls dz" = oL OddBBH,
dqdzsjtcjm dMmMmdzj Hise Olsj dzj 2 Bd&ZzOGGHOWGW it
Mos2Mlso Odz. wdzjHEZjls " Hjddls! d&j IsOdzdzsc |
BiQszdzO ddzb steff stcd totso Odg 9 MkzftcOdtsdzj ¢ L
Zdzed ¢ Odz! dzr j Mots2Mlsa ®  detsor j sB dzOMls
ddzls j demd o dets dMmfdzj Hizs Isw M tej B tedg) d< O
dZsd 3 CtesBdzr | MicjHMIso O Hdzv B! BEEMfn
ded i3@dpqf vdzj dz, wWodzWw s M 2 MW dz sSBRBHJ B &3 &
fsmMseMmMiseakzjls EMCte] ddsddz L Oy do dzj dzd &
ots2fMmMlsoa OB d or MsCts?2 BIBHEMIsEZY dtsfyls 5 .
HOdzdzts?2 tOB®Isy o COyjMmlse d3®|stc,q’ur
J s Odigitfstodz'dL s Odz Mz cOBSdz] Czdzv tcdz" 2 G dH
ydmls faffdztc OO MjtejBte® d tsH QABYFAGNOL Is d
SCN).L-CyssHdzO dL 903 dzgi2hdnrn Od3ddesC d maztsls,
ijsoOoBtsdzdyjme¢dr ftesyj MMOR, | tof w0 ¢ @
Z{ sdi3d dzO dzts fiy ! ILWWiClsdodess ftsHOodzW jIs tot
tGJGJdz.citGqu’eD.dzdliidzinEdequOlstste Gj ddj ®p tz® | & &)
OdzZsd S MdHOdzlstsds d Mdzzydls Mk MistcOls sd3
Cdmdzsilsr , ylsts W o dzv jtisdy Wi @ Bidslyg ) Isestg izder ¥dztzdztis
L Mis Odzts o d2jCEAGNOYSIENG JHtcs G j dz2 f sfMmdz] YAe j H
ddzg YSezfmilsts2 yde ot otjd3ijded d BEZOHD] IS
tcOBtsls] dMf sdz' L s Odzd dzOdesyOfmilsdyr M4 teg
mddzls j L Oczats yWombzed y-* M dzj dzO, Mddzlsj L Jietse O
dmMfsdz' L so Oded j &3 OMS steB Jdetso 52 CdMmdzslsr .
weodwe Isfqgw uvA MY jSltesMCtsfdw d HJdAdOB] Y fr
Hdzv dMmfdzj Hiseo OdedY ftej HMisOo dMgHdBe o d B U3sdcf
tcOL dzd ydzr jJ tcOL d3j ter d LOtwH, YLy yc
AgNOs;-sSCNGe d Htets G j dzw .

bolstster 9" ttO) Oj Is B d&zOG tsHIOfplsAH)Jsdzls i d Az
vl foLO ftojHBMIsOoadzj dzgdj Hdzw SdMmMmdzj H 59 Odzd
[ O dzdzO W tcOB SISO o ' { tsldaddy alZ®dzd ddzO dz@=sBt
M jSesmMisfdd yj dzZstcO Csdzdzj Clsdo dzsegts ff t
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it sSHdBdZse [ d~Oddz | OMddz § 9 d
HicOo dzgd Isj dz! dzgOVY By ¢ O COlIsOzdIsdyd M B2
COlIsOdzdL Olststetse o toj-PEHEEHL SC d Mdzi o
t ECsotzHdIsff OC d dzO
ve jteMS 2 EMizHOLmise jdzdzr 2 Isjmdeduj MS g
md BFE jso detsczse d yj MSd2 WOCkd Isjls

SOWjHKO BdBljndsdsedd, adddd d flso

L-tsteB 5L OC j h&s Az dzets 0 OW CdMmMdzsls @ W o dz
ftosdgj Y lstsyde &3 JosHESIORBd o OfkE dz@ hw
sOlOddlsdyj MS i) tsE Hifdzj dgg dzj Lz dzv to dz'C gis &  f
Lczdztsdsots?2 CdMmdasls' o SHdd 1 IsOf sy jls
MdedL dls* L OLtOl™ [1].

Ajdz s OB WwWodzw dzOfM! S tsdi3f dzj § fdzOW
COOdzdIsd Wiffufi s SL T &0 f ZOlddss ' o
d Pt/ SiO fts fsCOLOjdvd Stdeojteimdd,
Bdets e sC o Olsdesds MY sdz’ L tso Oded d .  LiPStapdrL *
fteso SH T Ofted\&h , 4, MSstesiisd § sH @3qdz, S b
8 . P d&zOdzdL ftosHESIStse tshkEh jMilse dzw dzd &
McOodzdlsj dz' dz' 7 dMfr lsOdzd?2 Htoj HiNls Qo dzj dz

v OB dzcue®o dzd s j dz' dzOY R O®OSkjtedMlsds O SO O

fMsteBtsL ™ CifteG 7O A OS ydd
s OlsOdzq L

Totsfr (3%) stsdzo j e w , #jdzj CIsd o dzfg
8 Pt/ Al 64,3 76,8
15 Pt/ Al 43,8 32,8
19 Pt/ Al 455 43,5
11 Pt/ Si ( 60,9 72,7
16 Pt/ Si ( 62,9 74,1
18 Pt/ Si ( 60,8 71,9
20 Pt/ Si C 54,2 66,2
R L Is OB dzd y o dH dzts, Yls ts ¢ OhpttetadtisLd Y J

r
ftedmzdEmMB §Si O sBiMfjudeOjls MmjdiCilsde
66% Hts 74%, IscHO, COC {§tBiy)j Aifs JOF i
fj dzj Slsdo dzsfyls: tsls 33% Hts 77% f§tod tsH J da
fsLotdvEls MEzHdls! & Bsdj JsOsdigsRisISsid® ¥ .j
gl Re[s JRuU[TOUULL 3
1. Kim S., Lee K.Y., Park D.W. Selective oxidation ofsbrbose over APt / Ti O cat a
Catalysis Today. 2018. Vol. 300. P. 1129.
1. Gr¢newal d E. , POx. An@lgicalyprohlem¥in thd dorget oXdation L-sorbose //
Appl . Cat al . A GernzP. . 412119.201 1. Vol . 401, -1
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HOo JdzC 89O [ COIsjteddzO | B3 Iste( .
sdmdzslsdetsmils: =" dzjBO ¢ Otedzd ys d2 Lk
[EQBaBHqBJmJ: 1. [.
veo jteME 2 cetsMmikzH Otefglise j dzdz" 2 kdzd o j tofr

md BFE jso detsczse d yj MSd2 WOCkd Isjls
SOW jHIO dzj SteE Odzd Ui MS 52 d OdzOdzd Isd u g
sdmazslsdzsmis! ~rdzi BO L OadMmdls, 6 d&zOso dz' &

9]
¢ 289

Cdmdztsisr , sBtOLEZshdrmw Hted Btesy jdedd Is
dzgj o Ckfmjd d fYosorh Oflse { i i ydapdassy | lsize
sdmislsdsils: §hjddydkscs Rdjs0 dL &zCd
34 CGtOHEMO, ndzj BO §hj ded Jdets@&sO Hz 5B B 15
fhjddydicEtcOHEzMss , -dadjdzjoB" @ jto Y1 RdatEAdOH &z iy ts
3 1Ists Cigsiadey jtc OEIHOBNO dzj SB S SHd BSEE  H dw
Cdmdzsls o 100 ¢ &"SdhoO. [wedh SdzjeoO
fsdijhOdkzd o CtdzBkz &O 500 Bd, §jtej dgjh
SHdSEEH &s2 &OMmMr . 1 jtrhdd?2 fnds20 dd HS, sl
hj dzsy! ¥ 20 - Gizsigs] 5 BRd dod © s o O di@80Hy. | dzj ¢

12 -
11 A

10 A

V (NaOH), dsz

tdfm. 1. L tOWdS O0dOdkdLO Sdhmdslsdashisd & d

1 s Istsy¢ j 1 CodoOdzj dzlsdesyis d (1,5 d3c

ddzslsdtshls: , t©OQodsks 7, 15 ¢ tBCsozdpadw
kOdzH OtelsO [ 1] .

¢
fn
#l Rue[Ss JRU[TOUULL 3
2. Jfuv BE7TOMdjetBRdyd j JLHjd]Y. [.jltH' 6fte]
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sBtecdztso w jtecj 2 stdmisOdzlsd :

HicOo dzgd Isj dz! dzgOVY By ¢ O COlIsOzdIsdyd M B2

COsOdzdL OIs®S ydd BE detnCizip dzd W

t S BsoBBHdIs dzt @ [

ALl Juv 1 cuejtmMit? ctMizH Omilse jdedz 2 Isjn

md BFE jsn desdzs e duj MSd2 WOoSkd sjis

SOY jHE©O Bl idtsdzsedd, Sddidd d flsOdzr

| dz CStsdzso OW  CdMmdzsls© d 4 J mMedzd " dte

WOttdOyjolsdyj mMEts2, Isd € Misd dz! dzts 2 i tc s

ftesdL @ sHMIse j fdghjor a HisB Qo ¢ d dzj €C

&ZOMmistswh jj otcjdBW fJtosHEZCISr tCdMmdzj dzedw ¢ d

Wited3] dzlsOlsdo desets ¢ dMmdzj dzd v , o dgjdzy telggdzd J

Gdzs C LT o ftotsdy” h dzj dzdes s |, sy jIs L dzO"
HOdzdztets ftetsyj MmO [ 1] .

Ajdzw s tOBESIST Wwo dzv dzOMm Cd3tf dzy ¢ MdzOW
COBOdzdIsd yd M Bekzt 86&6d Mdzglz@rd ¥ d&zOIsd dztso ™ 7 & (
d Pt/ Si O Isjtfdr oztf &S£C=@eo@ ted d, M dzd € Isd o dat
Bdes e sC o Olsdesds dMf sdz L s0 Oded d .  {Djc@@s Ll "
ftotso sH Tz OftE#d\&h , vy, MCswsimisd §sHOyd 1€ df
8 . ¢ dzO dzd L ftiocsHEkCIstse smih j Mise dzv dzd a3
McOodzdIsjdzt dzr = dMYf " sOded?2 Y] HMIsOo dzj dzr

s OB dzofje@ o dzd s j dz' dzOW S OOSCIkjtedMmisds O € Dk

Gzt CsL " Cijfted A0 t

sf ' Is S Ol Odzd(B P ls & stsdzo j e W b jdzj Clsdo dats f

11 Pt/ Si O 91, 3 93,0

18 Pt/ Si O 93, 6 90, 6

16 Pt/ Si O 83,1 95,1

20 Pt/ Si O 924 87,8

8 Pt /A 81, 8 72,7

15 Pt /A 75, 2 71,0

19 Pt /A 81, 0 96, 7

RL HOdgdz 7, ftej HMisOodzj dzgdz" ° o [sOB &z
COOd&zdIlsdyj MS B ds Tdsipdzj dad off e Mizlsmisedd P
MsmlsBo dgdsj 88 % HiS 95%, GCtsdeo jtemdw ls 83
or MsS k2 LWWjiCldo dzsfls ! d fls OB d dz' dafs f
My sdz' L so Oded Pt b AMNtcOo dzj ded d

gl Refs [JRuU[tOUUL 3
1. 1 4 Gk J. de Wilt Oxidation of Glucose to Gluconic Acid // Industrial Bndineering Chemistry

Product Research and Developmen972.-V. 11.-~ 4 -p. 370373.
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LOGtewWLdedIlsjdzvwdsd fp yjdzrv¥ tsyjdeSd todms tse
ydor j ttocOdsdL d3r .
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C o Odzls ts o tsSAM1 - RS L

] HBSCKEOH,] ftjHMmMksOodjdF¥ tjLbd OIS
MowLd WkdeC ydtsdzOdz: dzr = ctelzff AA ) WkdsC-
ofmMsMmMls©e yjtfj2 MsmMlsOtej dedesects 1 ¢ d dBtsdzj
1 dzj e dd wiLd ftsdiisckzls fMHj dzOI! ftoj HY ¢
Odzlsde d s

me
sSdC O dzO ftso jtondesfisd yoOmlsdy did§
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O Z2OdzdL dBdzsydts? ftwsHikzSydd tj WieOCIs
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md BFE jsn dets dzse d Yyj MSd2 WOCkd Isjls
SOWjHEBO doj stec Odzdyj MSs2 d OdOdzd s d yj
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dlL fjtor n tGJvatGOlelsd&jlstGlsa cOBBIsOdz jN
f toj dzts dzddj dgdiats gL smdzatso dzr n WdqLrdyuyd mMSdnr
ddzHdo dH ZOdz! dats § oJhjMmbe ts, Mo sB SH dats §
lslth;H;dszzdzfd:s fsCOLOI] dzj &3 ff toj dztsdzdzj dad v .
dzgj Bdesedrn WdLdujMSdrn CodamlsOdals, CBlstster
Istsydztsmis d dzJ Bisdz! h 52 L OlstcOlsts2 o toj o34 dzd
Ctsdzdyj Msoatsds o jh jMmlse O. 1 sCOL Olsj dz f tcj
dmMfsd LkjlmMw HdY dHjdsd¥dSoOoydd kjo

wg dzw ¥ Isfpyw YJdHSC sMisw di3d . i JWtcOCIssd3j Isted
thizh j Milse dzvw dzts iy dZzOd3d @ &6 4 f BdBdBWESCHF T Ate
ftesdLoBHMISa O ¢cCC¢BL doaO®e 3,5 % (s ¢GCt
d o doatsydtsd ftosHiZzCIls] ¢ ¢c6kzh-0dJddaOdisagdz
| dOdesL samMSE d2 dsdzsydz 2 § tsd3s d dz0 O)dzdz0¢ s di
ftow dis?2 LOoadMmddssmisd s OL Olsj dzv 1 toj dzts d3«
gy sdz? LsoaOdegdj d©3 Mo sH dzs?2 IsOB dzd Y [ 2] .
EMmisOdztso dzj dzts MBH ey Odzdj dOSCIssLT 9o dEsdz
Bsdzsydesdz HftosHEZCIsS] CCC@HWCEOO A dtSysidady j f
Il sdkzeyj dedz” | toj L E2dz sOIsT Mistslse jlsmisolzs Is 1
zOC IstsL T ) HsC zd3d dzsOydd fiesdLoBHdI
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ciddetse jdz2C 5 [ OtedWw ¢ dzHtcj j 9 dal
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Stee Odzd yd MS d 54 HJddzj dzd 2 , 9 Cdz¢ yovw Mfazts:
cOL d&zd ydzr = mMdzw 7 ftesd3” h dzj dzdetsfls ( .

[ Clsd dRsolrw BJ dzL 852 dzts?2 C dMmdztslist ftcj H
ddzd MmMdzOB Y
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Mo s2Mlse O fteddd smszgs dalj OBR ¢ dojetsdy
COyd Mo jg ¢ sdzj dzZls© OtesdizOIsdyd MEdrm ¢
stesdzj Istsc s, Wdter Bd dzL 52 dzts?2 Cdmazsist
MedHddzl dzdvY o BcOddyd MEsd3 Mdadzlsy L d
d § zOMmMlsd¥WdE Olststetse .

l OBl dMmdy ¢ e OO W dgisqyig Mind dzls J L O
B J dzL 52 dzts 2 CdmMdztsisr COteBtsdzd dzd tetso Odzd j o
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tcOMmMlsetstedIlsjdzv d ECMdHO kcedzj tesHO (I 1) .
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100% . uvMmMsOdsodzj d' L OSCBdtsd] tedztsMmisd L C
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PBtcOBBSO O [ dzf d2O v j t6G J J 9 dzO
t OmMsostcj dzd] dzdmMO~OtedHBse d fdzdf Jd
teCtsoHdIjdzd: [ kEttOo! jo ¢
HOdE blsjteBzteeMS d2 cEtfMizH Otemise j dzdz’ 2 ditsdicH{e? teffiy o
HdL O2 dzO

Rdzisdlskzls fted S zOHdzats2 SdaRdd d + Ctsd
SOWjHEO bittejlsdujmMeis?2 d ftdS dzOH dzt
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] sdzd MOR Otcd H T d ftsddfjtflsdHr tsB dzOH @
o Cdzt yovw MY smtss dafs Mmtf tdz] ¢ tosedms@Ldgso O dzd &
"dqestCts ftod ) dd dzed s cp. A Jteffptsiy 9 jdz) dzdat d3O dz
f sdzd MOs Otcd H T : YJ dzdzt dzsL 0,0 mdlsHdDdz, j ¢ B
fodzdtf J Plstfgstesddz d ¢ JteOIlsd dz. Rma f Jjto] to
LOtezHdzj d&20 tslksmizlsmMlsoadjdz + WW¥ jCIsdode = 1t

it OLtOBBISC O dzsor n Blsjndsde®OdztsE iy z Mfntsts ¢ Ld
wodzwjlsimw fJjtemfjSClsdodes?2 LOHOYJ?2. 1651 Ist
H dzw Y J dzdzt dztsL T, ~ JIsd dzO, ~dIstsL OdzO d
O Qo dzj dzd § &3 dMMdzy H 59 Odzd 2 .

l HOdzdzs?2 tcOBlsy dMMmdzj Hiso Odets f oW dits §
~stsLOdzO d WdBEtsddzO M j &z O o otsSHMERER
Y j dzdz dztsL T o[LIqudzts HsflsOlsydzts Rtstesh 5,
nztsted H J yd dz G) s56tcOded Yd dz" . [IsMEzlsMmise 2
o dzdwdzdw Ctsdzy) dzlstcOydd tO@Digb sk dgadzy , dz6
UBddeSJthLGMOId-

) dzOh j 2 tcOB SIS sff tod HJ dzj dz st Isd d3C
Cdey dzlstcOydw tcOMlso stc® R dizstedH O yddz$
f sdzd B4 650, L O dfMmd dssMis fisd ¢4 ded f s
tcOMmlse sted s j dzv , o tcj dzj dednfmdej H tsg] @RIEd] s O IofiAdd
dmy sdz' L so Oded j &3 34 sSHEBO Is] tod3ts HhffdBO dgd Sck
tcOmMyjlstso oL OddsH j2Mlsakze hdr MdMmlsj d3.
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t ECtsotsHdlIlsj dz @ w¢
so jtemMSts? cfmkzuOkMmise jdadzr 2 kdzdo jtefmdls

md BFEjsE des s d U MS d2 WOSEkd sjls
SOWJHLO dzj stecOdzdyd MEs2 d OdzOdzd Isd ud
RMMdzj Hseo Odzedv Ctdi3f dzj C MstsB toDIL)dr fif do-ts daf
34 Is O dzdzts o i toj HEGSdD dz¥ ¥z ldzH @ddzlzdzls O dz! dzr 2 d c
CotsteHddzOydsdedz 7 MtsjHddzjded?2 d ddsjsls o
ftoddzj dzgj dedw o BBl jrdesdzsedwrn, d&&j HJyddzj
HOdzdzts?2 tcOBSlsj dMmMmdzj Hiso Odzts MO dz ts dg®
Sdats 3 Mg s dal®H dgs iz wOfMlsa stej d3j IsStsH 53

tcso Odzd v .

 dzv fsdzzyj dedvw HBMlstse jtodzgr » d Istsyds -~
dzj Hiso OdeD G dgJsly EPDERE Istcd yj M sets IsdIstot
dzj Hiso Odzd™ Y Jjteots?2 MmdMmisj d3'  fots ofipdShitplsf jda
d*d or" Hjtey do OW I fitstsis dasj s @EfdrO sfls
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fd dzv v LA HHOY CtcOmdzONd T &1 HHRO

10 tihdtso jp HBPHz{ § ) ff sdstsh s d3j ISSH
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SOWjHtO BteOddyjMSts2 ~dddd
ltesdL oG QL sdzO L Odzd 3O Is o Oy detsy  d3d f
Bd&zOCG tsH OtesV'r tc @ j dzdats 2 ftoslsdotsd3d € tetsB dats 2
ftioslsdostsf zrntsdzj o 52 OCIsd o dzBd3dEdasO[d3] I J dzdz
Isd OL tsdz W dzw b Isfyw 90y dz" d3d MilstelzC Iskztcdg
Mdztsy dzr = diItsdzy € kz dz. t OLtcOBBISCO 1+ WWjiCIlsde.
dHj g Ooydwy LIsdn MsjHddzj dzd2 WodzWesmw o
I HOddts?2 ©OBGIS] -©dsdeddsy datf @z d @iss @dpw 2
s maj d&34 , f o HMIS O9 dz)dzdzs GO y gzl s W {§ di Halz
HEBOoadzjdzd j 3 BdBO ¢ Mfdulsseatsdizz ©OMIs
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fteso sHd dzOMm! fted Sdwyjddd o d3J IsOdztsdzj
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By Jls B' Is! d sdz L so Odz 9 tej OCydw a
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ddzls j toj M H dzw HOdz daj 2
dz B
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OdzZlsdB OCIsjtedOdz dz" = d

ani D.J. ,
s and biological dfoutr miad z wlf
i on eaemd sMe dsi. c 40 %IF .3BM12.
Gupta V.K., Singh A. K., Kumamwaftl woKes déinmtazolh

i on [/ / Sensors and Act P& 0.8 B: Chemical . 201



_ XXt Rayooa3(d
O@3a330263dRt deodasda xwEoVtha

Uf $67.637+547.564. 4
1 OdzZsOyj 9 0O ¢ BWZOY ¢ dzH 6§
RMftsdz LsaOdedj dzdsdzO [ Odzgdzd = O H dzw
mMftsmMede » fsdzdkztcjlsOdetsor 7  5C K&
t ¢ o UL jddEts O R
SOLOMEMS 2 dOydtdod df 2 JdihhdHse Olsj d' M d:
Rz dlskzls § sdzd i3j teso
SOWjHEBO ] Rizfgud®Hcsds COzykz< o
sBote] dzgj dedets] MMmisswdedy tslsj yd Mise j dadat
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1 OtcOdzso O [ dzj MW ¢ dzj SMOdzH tets @
vsdlstedd3d Isted yd MSd2 OdzOdzdL twisHdzd C 59 52
teCtsosHdIs] dz : U
ve jteMC 2 cEtfkzH Otimise j ddzr 2 bkdzdo j tefn
md BFE st desdzse dyuj MSd2 Y oCkd Isjls
SOW jHIO dzj SteE Odzd Ui MS 52 d OdzOdzd Isd u g
Il vejtemMitsd tol ¢ d sdajdzvaf Is iJdzdH Ocysie{ts Hts off,
dmf sdz! L s9 OIs! Hdzw f dls: w otsHE ttsHdzd € t5¢
1L CMmf dzz OIsdelzj d&3" =~ ) ve jtemMC 2 sB dzOMisd
CcstedL sdzlsse COteBtsdzO © yYJjdzsdz ~tstetsh jets
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Byl fosoasydose Ols! fsfOHOdd] ¢ §lst
o BHBfBoaBH kY] (Jjtj MsOdz tslse j yOls! L Of
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dZzOMmj dfjtstzf'wvL zj Isiqpw Wddzt stcOd3d, Htekzedd L OC
BJjtokzls oatsHE dqL wsHddSse. 1 dOmMlsswh jji
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shihjmisedydts ~ddB3dyud MStsy dMmMdzj Hise Odzd J
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BBs &P/ Hds | tedh Sddes §5, 34 wkisdz{ ¢ @2 s C
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1l jdizsdzse s CHEZOtGH | &zOHJd B tets
CdOdzlsdsmy dzy SIsdo dztsy teOL HJ dzj dzdifjts HBododaOEEs?
wWOLJ GCssCucCl
t ¢ 5o tsH A Rt ] .
1 fu 1 VW dBMSd2 bkdzdo jtedlsjls dzOES d
dzZhisdlskzls "cddisdd d L OhMdIlsr o ytjLer yo?2
SOWjHEBO OdzOdzdlsdyj MSts2 =&

P ClszOdz' datsfls f totsB dzj d3' tcOL Hj
dzd W J dzd Jj dizd f tc d digOdigls d s a3 tedzs  ydMmis’
sdzt €k LOyomlistkze ssdz' € s sSHJ
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—
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BOCsdZcedyj MSs2 OCIsdo dzsmlilss & | SGHO
jMmMlsoalzs h dj Bj stsHT 1 -z QO tstis@a0OH | (A 1dad
ZEdeOdz dzscts ( QIOBdREL GlORAOR Is j ted L 28 Is
J SIsdo dzsmils & d or MtsC 52 Missd d3tsfmls s
f 5L dzOo Odzd J 1L dz2Odzls  tsd3j tots ® Bsydls Ml
stetsmlswa OHMtsteBYydd dzO u’tsaJtG dzts frpls@fj Ism
otsL sy desMmisd H dzw MtsL HOdzd W 1 WJQISCdeer
shdse ] ~dtcOdz' dzr = dthstGGOdchluano[ wWoL,

1 sdzlz yd ded 4 nZstesC 2 tcOIsO( 1 1) 'l.|ciLCfW
ML tcjoaOded™w J djHd . stsday] delsted tctso Odadzfn 2
1 CodiBtsdzy tedz” d3 tcLGMlo sacts M CUHCIH . s md3d
fMlsj Cazwdzdzr j] hOtedSd d dzOGtjoOdzd HEs 80A
1 smdzj HozmryOmMsoatsets [ Mlso Oz HMEBEE MBL
slsCtcr 90dzd d ¢ jted &3i " do Oz tnteds sZ 0 1 da8 B /d3;
dmtf Otej dzd v tcOfmise stod Is j dzv . 1 sdzlz yj dzdz’
slsWddz: stetsor 9 Odzd, or Mhde Odzd d dMmf sdz L
Hdzd dzts?2 15 Mmds.

t OL Hj dzj dzd j ftcsosHddzd d&jIstsHtsdgz 1 Cr A
fsHody dets?2 ¢ WOE BT IlsOda dzt § dels j oz
| flsOdz/ dL s tetsf Odetsdz (1910 : d3dd/ ) dzd dm. ¢ tsitd tlfryls * ff
tcOLtejh jdzdzr = SO | dzOdzlsd s3] totso
10999, 3, 5 4 %) d obttts? (7,
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