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Cmpoumenscmeo nepeozo Kopnyca MHX CO AH CCCP. 1958 200.

K 65-IETUIO UHX CO PAH

B 2022 roay WHcTtTutyT HeBprldmwmorazawmai CQAMVMRAH.
65neTune co OHA OCHOBAaHMA. MHX CO PAH @aBnaert
MW BbINONMTHAET byHpamMeHTanbHbe MU NpPpUKAaAaJLHbBE UCH
aHanNnMTNYeCcKONW MU PU3IUNYECKON Xumuu.

MHcTntyT BnpasBe COPAUEBGCS BOBAOI@ASA UWE K ny
OTeyecTBEHHDLBbIX H &AYCY H bIKY pukadkyD B &H,y 1 dié.Ba [ epglac nu mo B
AHHecmeaunbBa,bokwuasa. BbicoKu®im HayyHblii—- 3)AETOIB/ & Hb
HeCKONbKMWUX NOKONEeHUM HayUYHbBX pPE@BRY AMXK-0O LU P &1
opraHunmsatTopaBakdpenmnmaesde( KDdG oporo WVWHCTUTYT
roagy) ., co3pgasBwer o TBOpPUYECKYL atTmMocepy, |
NNOAOTBOPHOMY TPpyAay

Ha cerogHsWHWN pfeHb WMHCTUTYT cG@pmpamvcHEe Aymep

cmctTeM U KnacTepHbX COefgWHEeHUIRn, XUMUYECKUX I
XUMUU NNaTUHOBLIX MeTannos, XUMUN yT NneposHblX
ocaxXjgeHMsas BewecTBOBBOBABOBAMatWAMLX ob6nasgTenn 4
PYHKULMOHAIMNbH bIX MaTepuanos. Mmetwwniica Habop

Ha BbICOKOM YPOBHE m3ydvyarThb 9NEeKTPOHHY O n
n TepMOAgNWHAMMNYECKNE XapaKTepucTUKMU. MHX C

n x
B obnacrTwn pa3pab®aTKaH WM CTEBXEHOUNEOH OATY € C K U X npo.
pa3snuMePHMHKLMOHANBHBX MOHOKPUCTAaANNINUYEeCKNUX. MaT e
Co3spaHHOE B MHCTWYYRNE a MPHOLNX3 B Q/I0aC3TRBAOH BIE T BKYP U C T @
M OoONTUYECKUX 23/1eMeHTOB MNPOYHO BOWJAO B MWUPOB:'
PasBurtrwne XUMNUMN H O B bl X BewecrTB n MaTepunanos
notTeHyunmManomMm B paMKax O[HOINToOo KonnekTtwunsa pgenae’
MWPOBOTNIO.3HavYeHNd

Bnaropapsa TBOpYeCcKOMY TanaHTy, co3umpgaTenbHOW
3a MMUHyBWMe 65 netr WMUHX CO PAH pob6bwuncsa Bblgatoul

OLEeHKY rocypgapcTtBa WU Hay4dYHOT O CO0O(dluge cpremBayaMMmMpP 1 :
MOHUWUTOPWUHIAa HayUYHbX oOopraHmsaumMm WNWHCTUTYTY nNpPpwu
3HaHNM>». KonnektnB WHcTuMTyTa ycnewHoO pewaeT
npo6newmbl, aAaKTWUBHO yyacTByerT B poOCCUNCKMNX n

nyfBMk aumm COTPYAHMKOB U3IBECTHbB Ha MUPOBOM YpPOB

[ ¢S s dGRMi2B22


http://niic.nsc.ru/science/razrabotki
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IIporpamma

27 ceHTAOpS, BTOPHUK

MpepcepaaTeMb:, mpodheccomr 1 MAK [KilABOBDP
9.00—9.30 Perncrpanmst y4yacTHHKOB
9.30—10.00 OrTkpbiTHE KOHEpeHITUN

10.06—1040 n. x. RAHW.BiRemxepa(R]1 C [ 4 .f Mock B a)
BopopopagHas CBSA3b n apyrwune H eXKOM
rMmaopumagoB MeTasnnos

10461120 k. A A TaoB(R1 ¢ [ & ,{ Mock B a)
HoBble mogxoAb K KOHTPONUPYEMOMY

20 MUHYT Kodge-0Opeiix

Mpepcepatenbec@gopbtP AB.. , RRa/fifas g ¢(floC Kk B

11.40—12.00 K. H.KapakoBckass(R1 M & [, tpBOCMOMpPCK)
NeTyuyune KoMnnexwwe Tlom@ITHbien Pnpov
TepMuyeckune cBolhicTBa, NonNyuveHwune |

12.00—12.15 1O.A.Manaxopa(R1 M o [, t lpBOoCunmobumMmpcek)
CnHtes n GoOTONWMUHECULREBREBIE C®BOE
C HOBbLIMM 3 amMelweHmwmyMul , mMp adsecH/BH[T Ip,0!

12.15-12.30 K./.AGameeBa(R1 M [, (fpBOoCcunuobmMpcck)
KoopaguHaULWOHHBLIE nNnonNuMmepb Kob6anbT
CTpoeHNEe, CMWHT® €3, Mar HUT-ABIE@HGB O I

12.30—12.45 3.1.A6pamoB (] | b HoBOCMOUPpPCK)
CuHTES, CTPpYKTYypa n KaTanutwu
aueTuvmnaueToHaTHBX KOMMNJ/IeKCOB ne
nuwranHgamm B Temoeme@pm3zaumn 1, 3

12.45-13.00 E.D.bapqiuna(R\1 M u [, (pB@®Y O MDPp
KomMmnnekcb 3010Ta (rrr) c TeTpas
XMMMYyeckKkme CcBOWMCTBA

Oo0en

Mp e pacteean b : K. X.REHm #[, tps#laemeunpcK)

14.00—-14.15 A. A. Bbe3pomuukoB (R A MG [ ¢ Mock B a)
CuHepreTmuyeckasas H3KCTpakuwspomu TIaT
KMCNOTbl MU TPpUOKTUANGDOCHPUH OKCUALOM

14.15-14.30 M. A.bonmapesko(R1 M & [, lpBOCUMOUpPCK)
MopsamMeweHHbEe apomMaTuyeckume Kapb
M O0COBGBEHHOCTMW HeKOBaNeHTHHBX B3awul



14.30—14.45

14.45—-15.00

15.00—15.15

15.15—-15.30

15.30—15.45

O.B.bonerapatr(R1 Mm[ 4 1 HoBOCUKMOBUpPpCK)
FanoreHs3aMelWwWeHHbe PTanoyuMaHWUHB M
M CeHCOpHble CBOMNCTBaAa

J. M. Mluuos (| | U HoBOCUKMOUPCK)
CMHTe3 ”nu umccneposBaHunme aspoADOfbHDBL:

A.A.BacuabeBa(R1 M Bl HoBOCMOUPCK)
CMHTEs3, CTpOeHMUE 7 NIOMMUHECLEHT
nonmmepos Lu(lll1l) wmw In(Cl1I1) ¢ r1ut

K. ¥O.A.BopormukoB(R1 M [, tdpBOCMKMOUpPCK)
(MeNHs)2[{M ¢lg}l ¢] Kak YAOOHBN nNpRKSY pPTOPK |
KnacTepHbBX KOMNONEeKCOB

N.B. lllamcyroB(R MU U UL G, BkPpayTepunmHbypr)

PaspaboTka TepMOoO3anekKTpuuyecKkux 23n
3NeKTpPpUYECKUM coefumHeHNEM
15.45-16.00 A. A.BopdosomeeBa(R1 M & [, lpBOCUMOBMpPCK)
FM@mHBbE MaTepuans Ha OCHOBE Kpi
yrnepoagHbX HAaAHOTPY &®K HLUXA a& Ko MY Bl
15 munyT Kodge-0Opeiix
Mpeagcepatenb: K.RE.dA,tMoBBcumBaprtapa
16.15-16.30 P.P.Tammee(R\ M u [, (HPpBOQMNMOMPCK
CnHTeEe3, cTpyKTypa M cBoOolWCTBAa HOB
C A0pO®RIH V
16.30—16.45 10.10.Tepyc(l | » HoBOCUMOGBUPpPCK)
MonydyeHwue BbICOKOAMUCNEPCHbIX anwomy
MaheHUWTaAa asaporenbHbBM MeTOAOM
16.45—17.00 B.B.TomoBaxun (| | 5,0 HoBOCUBUPCK)
BnvmaHne AMUXPOMOBOW KMUCNOTH Ha 3n:
HaHoOMaTepunanos
17.00—17.15 TI.C.ToayouoB(l | » HoBOCMOUPCK)
dPyHKULUMOHANM3 aAUMWNS4 MHOTIT OC/MTOMWHBIX YT
ynpaB/ieHNA 3NeKTPOKHO@TIMIW MHAEEROR
FeCo HaHoOo4yacTWuLy
17.15-17.30 A.A.BboBkyHoBa(R [1 M { ¢ Moc kB a)
CUHTEeS3, cTpoeHune U npoTuBomMukpodét
C TpumasoncopjgepxawmmMm OCHOBAaAHMUSAMMU
17.30—17.45 B.A.Anekceee(R1 M o [, tlpBOgunMOBMpPCK
MccnepoBaHMe agcopbuwnm NP oNApPOE
MOHOCANEeA MoS
17.45-18.00 E.A.EpmakoBa(R1 M & [, pBOCMOGUpPCK)
PasHoONuUTraHAHbBIE KOMNJMTEKPHBBIOMYK € w a i
n 26,20 punan Hpew,a HIr,ploOTMHOM bMMUN X N P O
18.06—20.00 IIpuBeTcTBeHHBIH (ypLIET
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Mpepce
9.00—9.40

9.40—10.20

10.20—10.40

10.46—11.00

11.06—11.20

20 MUHYT

Mpepce

11.46—12.00

12.00—12.15

12.15—-12.30

12.30—12.45

12.45—-13.00

Mpepgce

14.00—14.15

28 ceHTs1I0ps, cpena

patenb: KRl KSJ{dHi OMacKABa)TutoB (

K. X. OuB.Boiingea(f v MockBa)
OQ(pdhek TUBHBLIE KaTanmiaaTopb Ha OCHDO
TUTaHa

4. M A.HlecromaqoB(R1 M o [, {lpBOCUMOBUPCK)

OkTaospgpunuyeckmne KnacTepHLble KoMmn
B MaTpuuy ApuUuOKCMULOA KPeMHUA: OT CH
K . K.B.TI'pxeropxeBckuii (U tcA, U EKaTepuHOYypTr)

OB @MU A cynpamMonekynsapHOIU CTPYKT

Ha noBepxHocTun Kennepata Mol32

K. HM.B.I'pewe(l | P HoBOCMOMUPCK)
I n silico CK@DpPHIMBHMMYEeMRMANN Kap
AnNa afgcoOpbUMOHHOINIO U MeMOpP&HMO AG

K. K.A BuanorpagoBa( R1 M & t(HpBBOCMOUMpPCK)
CMHTEe3 U umccnepgoBaHMWEe «KpacHBbX»
MmapradHuya(ll) ”n nonumpaeHTaHbX GOCdI

Kodge-0Opeiix

patenwHIK . Bx. Beyiypy oMioacuk B a )

K. MB.T.AJerarua ([ s A & [, tHHpBOCUKMOUPCK)
BnuaHnwne BbICOKOT O fJaBneHUSA Ha c
revrTepocnumHOBBLIX KomnnanekcoB Cu(l 1)

K. AHTDécreea(RmutCfa s, A AmMaT unTbl)
TemMmueckoe noBegeHUe K o-me (nle klcH bl x
Ha Als( OH)

T.C.Tyaeima (il | 5,0 HoBoOCUMOBUPpPCK)
MexaHMW4YeckKkMne -PpU3IMWERBRTREORHOCBOWNCTE
KepaMMKNMW Ha OCHOBe Kapbuwpga 60pa

K. K.A.JkemakoB(R1 M [, {dlpBOCUKMOBUpPpCK)
NNoMMHeCULEHTHBN AuUHawmDMRE@dcH #y MOK &l
nnatTdopma ANSA Ce€HCUHTra U (POTOXUMI

K..-Mm@ M. M. CopipokBammui(R1 M & [, t MpBOCMOGUpPCE
OQNeKTpPOHHaHA CTPYKTYypa 7 TEepMoO -
3aMelweHHbBX TBEPAbLX pacXaBOMWaOB AWUC

Oo6en

paTenb: K.RXM HJ, OHpBOoCKanpeskwh

A.JI. lenukaeB (U tcA,U EKaTepuHbYypTr)
KoBaneHTHas- MOAUMDUEKaAaLNF Kennepart
KMCNOT b



14.15—-14.30

14.30—14.45

14.45—-15.00

15.00—15.15

15.15—-15.30

B.A. Iyockux(R1 M d [, tlloBOCUKMOBUpPCK)
CUMHTE €3, CTPYKTYypa n Py H K LOA@DHaH W
KOOpPAMWHALWOHHBIX NOTMMEPOB Ha OCHI

A.B.Eerymok (R M dJ, {lpBOCMOGBUPCK)
CMHTESs 7 M3yyerRaepuB et & VK ®pow
KoMnnekcoB BONb@dMpama C BHeWwWHWUMU T

A.A.EpemeeBa(R1 M 4 [,
CuHTES3 H O B bl X
M CTPOHUMUSA

tdpBOCUKMOBUpPCK)
npepwecTBEHHWK OB H

A.B.Bapopun (R s & [ ,t ¢hoBocCcunubGUpCK)
MonyuyeHne n MccnepoB akHPVEEM H I B B 0 iC -
MoOaundULMPOBAHHOM mepapxmyecKkunmn
yrnepoagHbe HKPERMHMWIOK 1

A.C.3arysun (R M dJ, tHpBOCUKMOBUpPCK)

Me T aoipir a KWI'ee C KOO P AUHALWOHHLBbBIE nc
moagsamMeWwWéEHHBX AUWKaAapPOOHOBbLIX KWCNO-

1530—1545 k. A AMBanoB(R1 M o[, tdoBocunuobupcek)
FanoreHnagHbe KnacTtTepb MONuMbGAEeHa |

15.45-16.00 A.d.KopemkoBa(R1 M & [, tlpBOCUMOUMpPCK)
MpumeHeHNE conNenn HUKensa B KaTanwu-

15 munyT Kodge-0Opeiix

Mpepcepatens: K. X.RWHM [, tAdp dloyawx @ippe

16.15-16.30 B.H.HUBanoBa(R1 M d [, {lpBOCUKMOUPCK)
MccnepeBactHe HC O P H bl X CBOWCTB rmépmu
OAHOCTEeHHbBLIX YyrnepoAgHbX HaHOTPYyO6GOK

16.30—-16.45 K.E.KopxkneBa(R | f u [, { lpBOCMOGUpPCK)
CTpyKTYypHbBEe uccnepgoBaHW®WAG-Gadee s nHe.!

16.45—17.00 E.C.Kopmec (R mmu o [, tKgppacHosapck)
M3yuyeHune npu-pmvp@aHIHOTTadi 1B3 anmMo e
KOMNOAOEeKCcoB Rh(1l) c X € N1 a T eaouoKkpearsoy
M MUMMHOKEeTOHAaTamu

17.00—17.15 H. A. KopoGeiinukoB (R1 M o [, dlpBOCMKMOUMpPCK)
CMHTE ES3, cmpoeml@&CcTBaAa nonuranor
noctTnepexonHbX 3/1eMEeHTOB

17.15-1730 A1.O.bamnoB (R [ 1 m [ ¢ Mock B a)
KoopanmHaUuMOHHGBIE coeaguVuHEHMNUS Xene
Ma/TOHOBbLIX KWUCANOT

17.30—-17.45 B.A.Bapoun R\ M u [, (lpBOCUKMOUMPCK)
HaHoyaommyg em aHa, [JONMUPOBAaHHbDBE K

17.45-18.00 k . H.A.BeporhukoBa(R1 M o [, (dpBOCMKMOMpPCK)
doToOKaTanuMmsaTop Ha OCHOBEe [AMWOKCMU,
KoMNnAneKCcOB MONubpageHa

18.30—20.00 CrengoBas ceccust

10



10

11

Mpepce
09.00—09.40

09.40—10.20

10.26—10.40

10.40—11.00

11.06—11.20

20 MuHYT

Mpepce

11.46—12.00

12.00—12.15

12.15—-12.30

12.30—12.45

12.45-13.00

Mpepgce

14.00—14.15

29 ceHTsI0pA, YeTBEPr

aatevnAd.: Uiecxepawneg, (pBocuMbupc

K.-MmrT KFA.Kox(R{ f & [, tBlpBOCMOBUPCK)
Pas3Burtmne mMeTopoB CMHTEe3a MW pocTa

K. A.B.HaproBa(Rs [&# [ 1 HoBOCUHMOBUpPCK)
Frnyéokoe MalWnWnHHOE obydyeHMne an
M3obpaXeHMN GYHKLMUOHANBbHBLX MaTepl

K. AMKocrokoB(Rs [ ,{¢hoBocunubupcck)
YANyyweHne NHOMUHECL eHT HCIX €)p K@ aum X €
HaHOD/MIMWHMOOPDYPYOEBH, H bIX MeT ohgOM na3s3ep

A.A.Ky3nemoBa(R1 M o[, tHpBOCUKMOBUMpPCK)
MonunokcomeTannart bl, copgepxaluwme £
3NeKTpoOXMMMyYyeckKkmnme cBocTBaAa N peal

K. A.C.Hiuzosuee(R1 m ] t{,1HOoBOCUKMOUPCK)
Bz3aumopgencrtBue aMmMuMack a c nose
M ero 3aMelweHHBLX aHanNnor os

Kode-opeiix
Aate nmH:., KR J{OA. ¢ KoxhigBsocunbébupcck)

A. K. Marioxuma(R [T M [ ¢MockBa)
3aBUCUMOCTHBM T H avia aHM3IoTpoONMUM €
M retTepomMeTannmMuyeckunmx KOMNOAEKCOB

E.A.UBanoBa( R M & f HPBoOCMOBUpPpCK)
MonyuyeHwne H O B bl X PoTONWMUHEC
c AndcdeHnmndboc PUHOBOMN KWMUCNOTOI

K. K. A Kepateako(R1 M o [, tlpBOoCcunbupcck)
M3yuyeHne cCBOWCTB cynpamMonekyns
C KYKypo6urtypunom

A A Kooys (R M o[, tllpBOCUKHMOBUpPCK)
HaHOCTpPYKTYypUupoBaHHGBIEe rmopun mp/HE
ANA-NM@AHBIX aKKyMynaToposB
B.A.KymukoBa(R1 ¢ [ & 1 ¢{Moc kB a)
MccnepoBaHwMe CBOMNCTSB NMUWHLULEeTHOT O
(PNP) PdHnwr amiNMP M Ha ocHOBe pgudet
MexaHMaImMa W yYyCNOBUN pasnoxeHumsa M
Oben

paTtTeknb A.K .BaxargrM.ae [, lDBOCKHMNOBUNpPC

K.II. JlapuonoB (R s o J ,t (hoBocmb6mMmpck)
MeToAab oOonNnpefpeneHMsas XUMMUYEeCKOTFO Ci
B -MOK T

11



12

14.15—-14.30

14.30—14.45

14.45—-15.00

15.00—15.15

15.15—-15.30

15.30—15.45

15.4516.00

15 MunyT

NMpepgocepgatenb: K.

16.15—-16.30

16.30—16.45

16.45—17.00

17.00—17.15

17.15—-17.30

17.30—17.45

.. JJamenko(R1 M & [, tlpBOCUMOBUMPCK)
KoMnnekcb pefakos3e MeCIb/HabHXA V3R /M Ve HolTh
CMHTEe3 MW nmccnepoBaHme QMOTONIMUHE:

g4/ ,{¢hoBocuobUmMpCK)
3aKoOHOMepHOCTEW a

CenekKkTUBHOT O XN OKoOda

revTepononumsBobdp

C. M. MapuxoBckas (R S
MccnepgpoBaHMe
n peakumni

L UKPO H-B @ Me Wwe HHOT O

II. A. MaptbiHenko (R 1 M & [, t ipBOCMKMOUpPCK)
KomMnnekcb nepexoaHbeH ave T veb)@moess oo,

M.B.Mapuyk( R1 M o f (HpBOCUHMOUMPCK)
pHHy BCTBUTEeNMBHO®BBO KOodanneX o sinH Eea
M MX OoONTMYeCcCKWUEe CcCBOWCTBaA

A. A. OBunnnukoBa (| | Y
PaspeneHwue
KOOpPAUHAUMOHHBMMN

HoBocunubupck)
6eH3O0Ma n -OLpUr KaUHOUI Y
nonMmmMmepamum Cc anl

A.A.Mletryuua ( R M & [ tHpBOCMOUpPCK)
Pas3BuitTune anbTepHaTWBHBLX NOAXO0A[OB
KnacTepHbBX KOMNNEeKCOB MOAuMbGAeHa

H. A. oayskroBa (# O3ZOteMC d 2 [z,dzd®aj Mmeafpdads) Is

MccnepoBaHMe NapamMeTpPOB KPpPEHWH U e B |

Kodge-opeiix

Rl MH & [BlHABOEpPGOMODPEK

K. M.C.TlomoB(RMU U Ute,] EWaTepunHoypr)

BnmaHne pasmMepHOro dakTopa Ha
MW 39BONWUUOHHBIE aNr opuTMbl

CT

K. K.B.Ilpohuva(R1 M o [, {dpBOCUKMOUMpPCK)

MaTepwuandsl H a OCHOBE® KnacTepHSBbBX

TKaHMUW

A.1O. IporaceeBuu (R1 M B@d1 HoBOCMOUMPCK)

MonyuyeHwne rmaoponunmitunyeckKm
CTARON3 NP OBAMMHIBXT KO PeHONOM
N.K.PyouoBa(R [1 M t ¢MockBa)

Tpex TeTpasgepHble reTepomMeTannunye
MOHOKaApP6OHOBbLX KMCNOT: CWUHTEe3, C°-

YyCTOWMAUY |

IO.A.FOmmHa(R1 M & [, t HpBwErwmk )

CenekTuBHaAas apcopbuyuwmnsa n
THogeHcoOoaepXawnx nNUTFaH[OB

LeTexuw
H. A. XapuenkoR s ®J ,{ ¢hoBOCMOUPpPCK)

AMmarHOCTMUKA HAHECEeHH
menaHypoBpBAE

CTpykTypHasa
Ni/CenZrilOona npoueccos
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13

14

17.45-18.00

18.00—18.15

18.15—18.30

C.H.Xapuna(l |V HoBOCMOUPCK)
MexaHOXUMMUUECKUNUINH CUHTES n nccecrne|
HUNKeneM MU MeAbl ANA MeMbGbpaH Cc ce.
K.C.CvmupuoBa(R1 M © [, {MlpBOCMOBUpPCK)

Koop@awumoHHE e coefgvHeHNd P3IM( I I
CUHTEe3, CcCTpoeHNUe MU GOTONKWMUHECLE!

K. A.CTIpomma(R1 M &[], tlloBOCHMGUpPCK)
FretepomMeTannmnuyeckmnme KybaHOBbBIEe KIi

30 ceHTs10Ops, NATHUIIA

NMpeegratTenb: K. XER1mM o, tGoBbocpmoOmMPEr K )

09.00—09.40

09.40—10.20

10.20—10.40

10.40—11.00

11.060—11.20

20 MUHYT

Mpepgce

11.46—12.00

12.00—12.15

12.15—-12.30

4. X.A.AbpamoB(R1 M o [, (HpBOCUKMOUMpPCK)
KoopamsHaaMMnHOB K nNonHAwwEEwMOonNny®odpga
cMmcrtemMam

K. K.9.BacrpukoBa(R1 M [, pdocunobébupcck)
HanpaB/aeHHbl K O MIMM/BEAKACHO B n-a HTe g H aive K
MO/TEeKYNAPHbBX HaHOMAaAr HUT OB
P.M.XucamoB(R1 M & [, tlpBOCMOMUpPCK)
Cnurtes n mccnepoBaHMne dhoTOMN3M
Ha ocH#aum@h3db e H3 0T 1 a [ Kao3Mo/T1ae K erBx T 1
K. H.C.dovmesko(R1 M [, tpBOCMOUpPCK)
KomMnnekcb MegWmw C AUWWMWUHOBBLIMU NKUT
anKkaHoOB WU CnNUPTOB

K. ¥X.A BppuiéBa(RY\ M u [, {lpBOCUKMOUMPCK)

CMHTEe3 N HmECc TegEepammeTannmnyeckmnx
naHtTaHoungaet&ahhds nH dng coHcoHpoHebex N ol o

Kodge-opeiix
patTenb:. K. RYMm w.], FHpEBochOMPRBKD

AT.Jémeua (R 1 M & [, tloB@®K)Y O UM p
FretapweTannmueckKkune nonuwaoocuaH bl
M OCOOBEHHOCTW CTpPOEeHUSH
C.A.Jlapyxuna(R1 M & [, tpBOCUHMOUpPCK)
CeHCOpHble cBOWCTBA T UOBPUOHBIX MaT
M NX 3NeKTPOHHasda CTpykKTypa
A.C.Mapuyk R s&¢J (,91HoBOCUKMOMUpPCK)

I n situ wmccnepoBaHWsa BAUSAHKUS YycCJ
n a3 0B bI#A cocTas KaTajJSis sumneip 0P ¢
OKMCNUTEeNbHOTNo AerunmagpupoBaHMsa 3T
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15

12.30—12.45

12.45—-13.00

IO.B.PynveBa(R1 M & [, tllpBOCUKMOBUPCK)
CUH3T e un mccneposawWWe 1 c Moy B- HNIB
KaTanms3aToOpoB pas3/loOXeHUWA XNOPYyT Nt
IO.B.Capuna(R1 M o [, tlpBOoCUHMOGBUpPCK)

CnHtTes3 U cBOWCTBA NATUALEepPHBLIX Xa
BONbdpama

Oo6en

MpeAacepaxT e /Hb.e Cc @ppo &. Kropve Hue[B t(lpBOC KO

14.00—14.15

14.15—-14.30

14.30—14.45

14.45—-15.00

15.00—15.15

15.15—-15.30

15.30—15.45

15.45—-16.00

16.00—16.15

O.B.CenoBa(R] C [ & ,{ tHoBOCMOUMpPCK)
CuHTES 6unmeTannunuye cBuPxX C Yk RADE)W(@XKuLc
M mccnepgoBaHMe MNUX KaTalUWTMmyecKOoOMU
MYypaBbUM@TiblKWC

K.A.CvmupuoBa (f s A uw [, lpBOCUHMOBUpPCK)

a3 oBble nNepexopnbl B>CK CavANKAVP/K-B & M € @ &
HUTpPpOKCUANAMMN

A.B.CyukoBa(R | p WPKYTCK)

KomMnnekcb nannapgmsa ¢ oKcapgpuTtwmnmosdag
KaTanmiTmyeckKkasas aKTMUBHOCTbL B NOAUM
Y. A Jlanteea(R1 M & [, lloBOCUKMOUPCK)
NOMUHeCULEHTRKE bl KAMGAH) AgflY H R o
TpunappumpogunmeTtunun) dboc pn HoOB: CMHTES
A.B.Tomunenko(R1 M & [, tlpBOCUMHMOBGUpPCK)
CuHtes n cBoMmcTBAaA conei Ha OCHGQ
KoOMN/TeKCOB MOoOnNumobGpgeHa MU NONUOKCOMI
ILA. Tonuusa (R1 M & J, tlpBOCUKMOUMUpPCK)
MonyyeHne M mccnepoBaHMUe HUTpPOAK.I

I.A.Yepnaeua (f v A o [, t BpBOCUKMOUpPCK)
Komnnekcob Re(33dMeEewy&HHMHHPNOK CTMETT EpPp O LU

AU . PpooB(RT M [, tdpBOCUKMOUMPCK)

Ocob6eHHOCTM 9 N1eKTPOHHOT O TpaHCI
YBaCaiO+x)

3akpbiTHEe KOH(epeHIn
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10.

11.

12.

13.

14.

15.

16.

17.

CTeHaoBbIe JOKJIAAbI
28 cenTs0ps, cpena

Bayasgalan Ulambayar, Mongolian Academy of Sciences, Institute of Chemistry dreimia
Technology, Ulaanbaatar

Understanding the mechanism of the [2+2] photodimerization of -#gtidluoromethyl)
cinnamic acid

Chantsalnyam Bariashir, PhD, Mongolian Academy of Sciences, Institute of Chemistn
Chemical Technology, Ulaanbaatar

Synthesis, characterization and catalytic behavior toward ethylgiie(224-dibenzhydryi6-
fluorophenylimingethyl)-6-(1-alkylphenytimino)ethyl)pyridylferrous and cobaltous chlorides
Nergui Uranbileg, PhD, Mongolian Academy of Sciences, Institute of Chemistry and Ch
Technology, Ulaanbaatar

Amorphous Electron Donors with Cyclohexylmethyl Side Chain fan-fillerene Polymer Solar ce
I'eopruii Bukropouy I'oy6uos,] | U, | sotsMmMdedtems
WinpokononoCHbBIE 3/1eKTpPpoOoMaAar HUTHbBIeE CBOMWNCTBaAa
M MHOT OC/ITOMHBIX yrnepoagHbX HaHOTPYyOBGBOK, MO
Mapko BanoBu4 I'onrona, R1Mm 8] t6¢1, 1BoasmMdedtms
KomMmnnexkcb mMeguW C AUMMUHOBBLIMU JNUTaHAAMMU:
Aaexcanap Uropesuu I'opmkos, [ | U, [tc] dzB Ztc@
KatTanuntunyeckoe okKmcneHwne He T K Ha TOHK
MOAWMOULUNPOBAHMHLLIXMMHAMMDA acT

Maxkcum Biaagumuposuy I'puropbes, s ¢ d34 v, U ¥ d3j dz
Kpuctannmueckasa CTpPpYKTYAESrEupbeagnunennmn AGd
Maxkcum Biaagumuposuy I'puropbes, s ¢ d34 v, U ¥ d3j dz

MarHMWTHBIE CBOWCTBA 4UYeTBEpPmwMbXUSE/CUKS®rI eH A
Sln BaagucaaBoBuu lembsinoB, R1 M o] (1 ¢1, 1 BeasmdedtemC
NioMMHecULEeHTHLbEe KoOOpAMWHALUMOHHGLBIE nonuvnmMmenp
M N-AMTONHBX NUWUTFaH[OB

Hauuna Anexcanaposuy EceseBud, K . .X,. RHMU U ULt t ¢d61, [ $0OIsd
BospgenctiesaarenaabW¥neHnunme Al M O PEOXUHKOa/], O MNEAMXE@

BaagucinaB AnekcanapoBud Mo, R MMU @) , { steOMmdzesW tcmC
Tennouvwsonupywoiwmne KapboOHMW3OBAHHbLE TBepagble
Oabra Cepreesna KaiimueBa, K . W .McAW ., , [ Ol jtcd dzB Ztc@
KOMNO3MWULUMWOHHBIE MaTepuanb Ha OCHOBe oKcwufg
Monuna IMerpopua Kamuuuua, | J v, | sotsmdeBdtems

CuHKeoMN N &0 da@BjEGoNB:)s(NO2)](1)(NO3) n [Co(NHs)s(NO2)](Br)(NOs)

Anacracusi Muxaiiioua KounpanoBa,R1 m o t ¢1, 1 sSeotsmdedtems
CuMHTEe3 MaccuBOB YHpHa HWeNTPaO/B/AVHWHEIXK U X N O 410
AnToH BanoBu4 KoctiokoB, K .R SX . & [H .1 §

OcobGeHHOCTM naszepHoOTro mcnapeHwuns oKcwupg
KOHApeHCaunem B raszoBoin dase

Aprtem Bopucosuu Ky3nenoB, K . .X,. RH| [ & [ [ ¢

MoMmckKk HOBbBLIX peagKO3eMenbHbBX 60paToOB M3 O0TMWH
Codus IOpbeBna Kynmaruna, 4 O30t d2 bkdzde jtemdIlsjls, & 0OdRO
M3yuyueHnme CcBOWCTB HaHOKOMNO3IMUTAa NOpPUCTOT O
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

FOaus AnarosbeBHa Jlapuuesa, K.RXM wf ,t¢1, 1Boatsmdedtem!
HoBble kKoMnanekcbobra®MnNshidme Pg@EMDETOSAH MIHIE MU
Hasun I'ypamueBnu Marjakeaumse, 4 s AU, dls0O9 tetsy 5dz

CMHTe3 U uccnepgpoBaHuWne arperaTtTuBHON ycCcToOl
avageunnaumMeTUNaMOHHNUSA XNOpPpUAOM

Maxkcum Ouerouy Masypun, R [ 1 df vtAv, [ S OljtddsBizicc
CMHTEe3 N KpucrtTannunmyieckas @UPYIMLYIpa NeHTa
Tarbana AuapeesHa MakeumoBa,R S d [ (61, 1 BetMmdedttmC
Pa3zpab6oTKka MEOHR®IOBOyAXMMAOHANN3 AL N U-C qQIIIEAP ¥
yrnepomgHhablX HaHOBOJ/JOKOH

Maxkcum AjekcanapoBud Muxaijios, K.RXM W[ 1istismhde qtem¢
NioMnHecuLeHTB&dEcaKRBOMIEBX U KaTWOHHBX T anol
MonunmoépapeHa WU BONb@Mmpama

Omutpuii Auapeesud Hecrepos, &t OBOtcMC d2 Ekdzde jtemdlIlsjils, o Oc
MccnepoBaHUe CBOMUCTB OKMC/TTEHHOTNOoO NOPUCTO
Opuk AnekcerocoBu4 Puxtep, R 1 M o [ todsmd g dste ¢

CMHTEe3 U nuccnepoBaHUe NeTyuymx pasHONUT at
MgF.me T 0 a4 o Msowsce M@AVP

Anacracusi Bsiueciapopua CaprakoBa, R 1 M ] [ ¢1, 1 sSeosMmdsedts
CunHT €3 m wnccecnepomaikeke anddydydno Gumonve s par
H a OCHOBE€ 3 T WU Ar eeHnAarviaaHvgmHoaH au 3,5

Cepreii BnagumupoBuu CemukoiienoB,R S dJ (1 ¢1, 1 seossmMmdedms
Moaundukaumsa yrnepoagHoro MaTtepunana OKUCbLIK

Anekcanap BagumoBuu CoTHukoB, K . X MH &, [ ¢1, 1 tSeotsMmMdedts
TepMoanekTpuyec SmIEDYOmba T B LOB@SBNS C HaHOCT
coreshel |l : cuMHTEe3 M cBOWNCTBaA

Mapuna ImutpueBna Taiirmna, R 1 M © [ [ ¢1, 1 BSeossmdedms
CnHtTes3, CTpoOeHMUE U MccnepoBaHWe NHWOMUHECLY

c AaundeH N A(dnocpdmvanomrd MU H O M

Magen JImurpueBny Tummn, &4 O 30 tc MiEdp2) WdAindIlsj s, w8 OBOLO
MCCﬂeﬂ,OBaHI/Ie BNunAaHMMA MeTOnnOB M3ToTOB/MTEHMN
IMaBen AnapeeBnd Tkauenko,R1 M & [ [ o1, | soatsmMmdedtems
dopmMb CcyuwecTtTBOBaAHMWA NNaTMWHB B CEPHOKMUCANSL
Auapeii Anexcanaposud ®@egopo,RY M [ ( ¢1, 1 tSeotsMmdedims
TennocTtTolWKkuMue NOTMMEPHBIE KOMNO3MUTHL C OA[AHO

Nuonuc lemokpuroBud OPuaunmosB, & S AL, dJj 9 OMmMlssy tsdz
CMHTEe3 HaHOpai3MepHOTNo cunAnMkKkatTa ULWUHKaAa B C
EnauzaBera AnexkcanapoBHa @uiaunmoBa, R\ M\ [ (¢, 1 Boatsmdedtcm

KaTexonaTHble Npo-WM3B @APHID A, EHWBK O H O

Hapbst MuxaiisioBna XpammoBa,R | [ & [ {(¢1, 1 BeatsmdedtemC
CnHTes3 TBepAabXx pasxcTBOpOB Ca( Mo, W) O
Exartepuna /Imurpuepna Ileituenko, R [ 1 M { ¢, [ BMECo O
CnoucrTble arem op @B O MHTEepKalnpoBaH-MRE a
n dochopumnannopdpPmupuHamm

Anacracust MuxaiijioBHa SIkosjeBa,] | U, 11 BeatMmde Jqtem¢

PocT kKkpucTtTannos oOKcupga rajgonmHma U wUccne
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HNPUT'JTAITEHHBIX
IHJIEHAPHbBIX JOKJIAIOB






HccnenoBanue npoueccoB acconuanuu cepedopa(l)
B OPraHN4YeCKNX CpeAax ¢ MOMOUIbI0 MOJMOKCOMETAIATOB

MA. A6Bawmos

R1m o) 1061, . [Ootjdids! joaO 3, 1ot
abramow@niic.nscru

DOI: 10.26902CFM_2022_001

Ba3aumogencrtTBMue UNOMOIBY /MEMA NPAGT BCO PO € N9 Bec
M cnewymnmaepnmyHBbl. B BOAHBLX pacTBOpax Takwuwe npouye
MeXany Monekynamum BOAbGLI, YT O-, NPUEAMMAKTIKOCIO NADABL
B KoopaAMHAUMOHHOM c hepe Meagrangsia.pHTapr@Kwm B @b
OHTpoONuMpoOBAaATHL Hanmuume Tex UAW WUHDBLIX KOMNIEK
pa3/TMYHBIE XUMMUUYECKMUE peaKkunMmnm KakK MexXpy CcoO0:-
pumMepa Takoro Tuna nNpoueccoB MOBEPOMepaeseOomaop
oOnNunmagepHbLX KOMNNeKCOB MeTannos, B KOGWMOPbLX a
MOPOKCONUTaHAaAaMWUX M MBYeIERHIM>E CIMBMKTOB TakMmx 06t
KTyanbHbBLM HanpaB/leHWEM COBPEMEHHON HeoOpraHwM!
OpHak o, BCIOPX aplaCTBOPMTENAX cCcuUTyaumnmsda 3Hauyl
poueccb CONbBONKS3aA Henb3 4 Tak ner kKo KOHTDPp
oONbBaTOKOMNNEeKCOB MeTasnnoB npepcrtaBnaeTr cob
AAaHHON paboTe MLOKKOMETHRINGBIMAN SMAANUWLTPYKTYDP
omMnnekcoB cepebpa ¢ MoOoOleKkynamMm aMumpgoB WU HWU
asHMmya mMexpay Tunamum conbBaTtTokomnnekcosB (KUY,
puctannmnms3ayumm nNpPpoaYKTOBPWMBOBRH.AaCTBOPOB amMupgos
B nunrteparTtype onmMmcaHo B3aummopgelhcTBuUuARI nonwu
B OpPpraHmyeckumx pacTBOpuTENAX, npumBoagAaUWee K
KoTOoOpble MOTyT BKAYaAaTb [O HECKONbKMWUX COTEH
yAanocb TybC TCATHPOOBEMH M€ HOBbLIX Topoupganb HAYXSIo)K O MM /1 €
(pwnc. 1) .

Q 77 O3 W X

XOT X @O 3

«

Puc. 1.C T p 0 e NOA@AQ2{('BuS)10(NO3)6(S)6](NO3)3 (S = DMF n DMSO).

t OBlsO or ftsdzdgj 2O Hted WddOdzmtse 52 fsHHjtYCJ
[ [-396.2021.1.3).
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Boaopoanasi cBA3b M Ipyrue HeKOBaJleHTHbIE B3aMMO/1eiiCTBUSA
B XUMMHU I'MIPUI0B METAJJIOB

H. B. ®%enkoBa

R1C[e t061, kZd JOsdkssas® 28 Mmilste. 1, [
nataliabelk®@ineosacru

DOI: 10.26902CFM_2022_002

BoagopoagHbe CBSA3UW U ApPYyTreéiéc THBEVKSO BT B &P H bl € Y 1B E
ponb B XU MUK 7 GUuoXmMmMuN, B KaTanuTunuyeceku:
NnPpMW MNPOEKTUWPOBAHWUKN cynpamMoneklymmmpHbB [TeITaX>xwma
MeTannoB W 3/1€eMe H-TBOABKHIbI/Ha BKHILAXC CT PHYEMP T aHKHM M € C K U X

coefAuMHEeHMN. OHM WUPOKO UCNONL3YKWTCHA B KauyecT
Ppas3nNMUYHBLIX MaTepumanoB WUAW KaTanms3aToOpPoOB, KOTOC
NPOAYKTHL, BaXXHbe C ®MyHAaMeHTaNbHOW U nNnpakTuy
MHOT OOTpambo CBAWEHO T UAPUAHBIM MeTaNn/oKoOMNAEeKcCa
«KooOnepaTWUBHSLIE » NUT aHfgbl, yyacTBYOUWMNeE B 06
KaTanumsaTtopa. Bo BCex 3TWUX peakuUWaAX HEKOBE:
Pa3/fiIMYHBIX LEeHTPOB MUlIpal®TNASaH@AypPpapoabBYe Op@ack.l
MHTepmMeagunartToB. B nekuumuum Mb 06CYyaAUM KPpUTeEepuwm
mccnepoBaHus, BKNYas BOAOPOAHBLE CBA3W Camo
C ruapuaHbM nuravgom (T.H. [AUNBO3 JVOPPYOEIVH bl € B OCHE
BOAOPOAHGBIX -HE-BP#HA eM-H ™M - B u B3auMMoOAenWncTBUI M e
C KuMmcnotramum U OCHOBaHuamu Jibwuca [2], nNOoKax
B peakuumax C yyacTuem TUAPUAOB NepexKAHbLX Me:T

AUBOAOpOAHas
CBA3b

t OBSIsO orf ff sdzdzj] dzO f ted W d dzO-dFPHoADH9 If.SHH J e S J {1 /

[1] N. V. Belkova,L. M. Epstein,O. A. Filippov, E. S. ShubinaChem. Re\2016, 116, 8545.

[2] E. S. Osipova, O. A. Filippov, E. S. Shubina, N. V. Belkdvand Comm 2019, 29, 121.

[3] N. V. Kireev, A. S. Kiryutin, A. A. Pavlov, A. V. Yurkovskaya, E. |. Musina, A. A. Karasik,
E. S. Shubina, K. L. Ivanov, N. V. Belkovayr. J. Inorg. Chen021, 2021, 4265.

[4] E. S. Osipova, E. S. Gulyaeva, E. I. Gutsul A/ Kirkina, A. A. Pavlov, Y. V. Nelyubina,
A. Rossin, M. Peruzzini, L. M. Epstein, N. V. Belkova, O. A. Filippov, E. S. Shuliiham. Sci.
2021, 12, 3682.
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dPpPpexkTHBHBIE KATAJTU3ATOPbI
HA OCHOBE BHICOKOOPHEHTHPOBAHHOIO JHOKCH/IA TUTAHA

OB. Bo%uosa

TL1U0v disjded [ .1. [ htsdshtteO, [ jdddnid] ¢t
boytsova@gmail.com

DOI: 10.26902CFM_2022_003

Bcnneck MHTepeca K MASBUIIWM NIHE CRMDIOIPY @CK N X
B nocnexnHmetT 3npounsowen OGnaropgaps+ pasBUT KNI T
C nNoMOWb cypdakTaHTORB, MaTpuy nNOAMMEepPOB MU
MUKPOOOGBBEKTOB M3 HaHo4yacTuly HechepmoOpBpXEB®DYUe HpC
He TONbKO rpynnammu, pa3BuUuBaKWU MU MaTepwuanbl
NnpUMeEeHeHUn, HO M cCaMbl MM nepepgoBbIMU HayHbIMLV
nocnepgHee NoKoOleHWe MaTepumanoB ANnA GOTOBONLT
YHNK ANb HIOMKH OB b yaoepXunusartThb mMeTacTabunbHbLE
HecdpepunmyeckKNXx HaHo4yacTuy M cobupaTb WUX B MEe:
cBoMCTBAMMU no3BOANNO HEKOTOPbLIM nNepepoBbIM HE
Konocca/nbHEble war u, n prvaol/bH3bIVEB WM € C N1deY4HO B aanHenHd
ycTponcTtBam. B LOKnNnape 6yayT npepcrTaB/ieH.]
Me3oKpucTann”b.bl, BKNYasd npuMmep bl H O B bl X noAacka~
MX MNONYyYeHwusa. Ha npumepe mMe3oKpuUucTannow [WNOK
cnocobb ycuneHma POTOaAaKTUBHBLX CBOWNCTB MaTepw
3HaAaYMTeNbHBIN NPOrpecc 26 KAHTPRPOANUPpRERBRREMEA NGE3 JI
dbopmo i 7 pa3MepamMmu Me3oKpucTannos, dhopmo i
ME3OKPUCTHNRTARAAND OB, NMOCKONbKY WUMEHHO 3TMKu nNa
cTeneHM BNMATbL Ha CcBOWCTBA MaTepumanosB [LUOKCWU)/

MpoBegeHHGLbLIN aHanmns cyuwecrTBY WM X ny énmnkauy
mccnepoBaHMW Me3oOKpuUCcTannoB AWBEB@JLajonmmpenal
ANOKCMKULAaA TUTaHa. Ha HacToSsaWwni MOMEHT apyr
AONUWpPOBaAaHHBLX BaHajgueM Me30KpPpWUCTanNnnoB [OUWOKCMULA
He HaugeHo [ 2].

To xe MOXHO cCcKa3s3arThb 7 06 wmccnepoBaBunRA B /1
Ha TakKue CUCTEMbl. B pab6oTe nokas3aHO, UT O 4
B NPUCYTCTBMUMN NONUAITUNEHT NUuKOoONA, HebOoONbWKUM
boToOKaAaTaNMTUYEeCKYW aKTMUBHOCTbL NO CpaBHEHWIW C
BnepBboepmMERTalbHO C NOMOWbK MAT KOTIO YNnNbTpase
ycTaHOB/eHO, 4yToO B boToKaTanNnMTMUUYeEeCKOI pea
bnonetToBOro yyacTtByeT BCHA NOBEPXHOCTb Me30KP.!

{ OBGO o' § sdzdzj O §ted j ¥ of deAdEYReMEXs ¢ s HEOjZapdss ¢
22-29-00963).

W - 300=x<O0O

wWT OO

[1] A. A. Sadovnikov, A. V. Garshev, A. A. Eliseev et @htalysis Today2021, 378 133.
[2] O. V. Boytsova, O. A. Drozhzhin, D. . Petukhov etNd&notechnology2022, 33, 055603.
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HanpasJ/ieHHBINA TU3a1H JJAHTAHUIHBIX KOMILUIEKCOB HUTPOKCUIbHBIX
PAaaAMKAJIOB — MEPCHEKTUBHBIX MOJIEKYJISIPHBIX HAHOMATHUTOB
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WMcTopua mMonexkwpwnapae® HMHMMW HaumHaetTca c¢c 19

6bINO0O O6GHaApPYXeHOo, UTO BLCOKOCMNWHOBLIE MONEKY
COXpaHATb HaMarHMUWYEeHHOCTb B OTCYTCTBUE BHeLl
hbeppomMar HeT UK 0B, ANS KODPOPHBIXY /HEATMEAT HPA BB B OCLC D |

npunBogAWwWer o K ynopsagoOyYyeHWIW CNWUHOB Ha YypoOBHE
anA MHM o0oHa ABnNnaeTcaa CBOMCTBOM camMoim MO NnekK
MCNONb30OBAaHLB ANA XpPpaHeHWA UMUHPopMaAaUVMT H@p MODME@
6oNbWYyW NNOTHOCTbL 3anmcu n OGecnpeyuegeHTHYIO
A aHHBbBIX, npMyemM KBaHTOBbLIE CBOMWCTBA TakKux cucrtT
9N1eMeHTOB CNWUHTPOHUKNU U B KBAHTOBOM KOMNDbITEY ]

Mar HuMTHAasA bncrtabumnbawa&@&TbeC B HWHM/I MOBIEX Y NAPH!
aHuMsoTponwueimn, npuBogAawen U, BpasaensprREnN® O6¢
C nNnpoexkuunamwnS cigMSa: XMipakTepiHae Hg/OB 4LfoueTaHU
3HaAaYeHNWNW cNMWHA U pa3MOPOXeHBANBHOWPOMEA MEIH IO
B3auMmMmoagemcTBUM cnocobHesNnpme AIMEAKIDTAE LW E BIC T KImmev e
nur aulmsd.s Pesko BO3pOCWKNIM MIIT, e pre@un B T K XMNM® KX
MeTannoLeHOBOT O K OMMNeAs, K C aa Mme[tdpe MOyp " P kB P@HbIE
To=80K " Uei= 154 1 [ @i . M3 nutepaTypHbBX AaHHbBX cnep
uenecoobpasHO HanpaBMUTHL Ha pAauW3aWhtH KoOMMNAaekco

KoopaAguMHAULMWOHHOM chepb [ 3]. Hapsaagy c 3TUM, |
napamMar HUTH bILX Mg KH/OOBY AW Py 3 Hble CNUWHOBLIE
B3ammMopgemncTBYIT c  4BokppbanHTapoSaBVAMH, |
UTO uUNNCTpPpuUupyempudMmnaoemocf W Cops
papgukarndm NT nnuyuaetTcsa pPpeKopAaHOoO
B3auMO /e il @ammskEaBaw 7 IT'MT aHTC K
KOSpPLETUBHOCTGBLIO [ 4] . OaHakKo n
LLeHOBBbIE KOoOMMNIAEK C bl HeycTOWnYMUBbI
Henpwur oagHbMU B KayecTBe KB alt
MaTepumasnos. MoaToMy B Hawemn pa
BHUMAHMUeE Ha OVW3anmHe ycT®iiunes

Puc.l. TpunonaneHEIA pagHKal.

C TpuUuNoOAANHW/MbL HEIM ppagukanom (pl

Ana HanpaBNeHHOTo JAu3ailiHa > koopOouManoBWBEHOIR (
7 reomMmeTpumn, npuUXoanTCcsa yuyuTbiBaThb L e N bl KO
XeCTKOCTHb " npeacKkasyeMbli cnocob Koopawu
HO HBCEBBHHBMWU TpebBoBaAaHMWSAMU K nNapamMar HUTHBIM J

t OBtslsO o' ff tsdzdzj dzO@ ff tod yofmlsdydats 2 fSHHJjtYCJ
SBEOLBO Odegd™ (A, fosBCHr121081080300321

[1] R. Sessoli, D. Gatteschi, A. Caneschi, M. A. Nowd&ture, 1993, 365, 141.
[2] J. D. Rinehart, M. Fang, W. J. Evans, J. R. Lahgdm. Chem. Sq&011, 133 14236.
[3] A. V. Pavlischuk, V. V. Pavlischukiheor. Exp. Chem2021, 57, 3, 163-190.
[4] S. Demir, M.I. Gonzalez, L.E. Darago, W.J. Evans, J.R. ldag,Commun2017, 8, 2144
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Pa3Burne MeT010B CHHTE3a U POCTa KPUCTAIOB XaJIbKOI€HUAHbIX coeAMHEeHNH
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HT e 3 n pocT K P WUC TeaB/bIMMB 3T BAUTISAKMINUC A H aKy HH®IUbI X
cnepuMmMeHTanbHONW MWUHepanormm u nNnonyyvyeHuwnm
nmpoBaHMUe MMHepanoobpas3oBaHMNA 3HauYunUTeNnbH I
Apax 3emnu. C ApyTr oW Tcar OKPPOMHCHT, & NIT/IE00BP MOS0 UC UMXP
TAMMN nepBOCTEeNneHHOI BaXHOET WOWWPIKHO K M
MoncumMnNUHAaAPHOW HayKM. DT 0O NEerkKkooo6bACHMI
T Hble n Apyrue 3 (pde K T bl B Kpucrtanenax A B
MEHHbBIX YyCTPOWCTB. Qppek TUBHOCTbL paboOoTh 3
npepenaeTcasa, B CBOW O4YyepenAb, TEXHUYECKUN
n obpasowm, ABNAKTCA aKTyalnbHbLBMU He TONbl
0 p bl X LEeEMOHCTpPUPYIOT YNy 4yuweHHBble nokasarTen
m paspaboTkKka NoOagXOAOB K OoOnNnTumMumsIauuMmm npouyec
n e
é

T Zo0ds 0

3
OKO npakTunyueckKkoe Mmcnonb3oBaHME Ty L[wne
e N BEeEHBPEMAW3IATPYyAHEHO B CBA3MW C OTCYT

KOB WMN3/yyeHUNa. Mpob6nemMa WUNPOKGaASE HRP U ME

O P H bIX CTeHAOB cBA3aHa ¢C HNU3 KNMMN Me X a
nos. paB T pako/kaamea H 6y 4T O 0 GaseHpeokBaTHANPEbI MKA P
MW 3/1emMeHTaMu CcnNOCOOBHO NOBLICUTbL He T
K1ne cBonncTtBaAa n, TeM CcaMblMm, 3 ek TMBH
wme padGoTbLTOmMOMK oOTmabeBlae VGaSeP e c e M B &
arT, KOTOPpbI cnocobeH nepesecTWn 3T O

o
I cc 4T £ XT
o OO 0DOLHLH QI
- SO 0O O 4=
=
= T O

WNPOKOUCNONb3YyeMblx MaTepuanoB ANsS FTeHepauwum
OApyr ol 06beKT -MateappaBBHIKID CTpPYKByegbpit Ter

mccnepoBaHme BO30OOHOBM/IOCHL B NocnepgHee pJec
H W X cBOMWCTB TONONOTNEBEAQBUXOAWB®AN ANM30 P @E MH[XT
BMBawwmnxcsa obnacten B Gduanmke TBeppaoro Ters
ewBKIANepuMMeEHT no BblpawmMBaHNIio KpucBrBepna Tc
OpbIN CcoOa@EpPIXPEXOACeDdAHecneyYynNBWUNI 3 HAUYNTENbHO
ueHTpauyuum CBOOGOAHBIX HocuUuTenem 3apaga B 3
9K CNae/PbMHMOEMH TN O A T BEP XA E€HMN BO3ZMOXHOCTM ONTUM
ctTannax. PaszpabboTaHH©GBEe MEeETOAUKMN ganmn B O3
ctTannse TW, KoTopble mmMennm abCcoONWTHYW CTOWMKO
M O6blTa NOoOK@GBMAH a PBHBIMWOKHN PpPOBAaAaHNA O6yaAyWwWNnx y

Heob6xoaguMMOCTMN 3awWMTbl OT KMcCcnAnopoga W napos

B To e BpemMs, pab6boTb NO CUHTEe3Yy U pPoOCTYy K

H
(0]
e
K
r

Aanb
OOHOM
KOMMNOH

pasBuUTMUE PYHKLMOHAIMbHbIX MaTeppmnaR6IE, NPOLUeEN
epanoo6pasoBaHuA. Hanpuwmep, M3ydyeHne Xxalnbk
ABMUHYTbCA B NOHUMaAaHUWM ¢GOpP MM p dBOAVHINED 3yOTJOOHTHOEPH
AenoB YCTOWY KB Oo-AgrAu-S dha ALAES ec, n cnTpeaseaexietHe 1 e 4 0 B a
asan UTO Xa/lbKOreHupgHble dqopmMb 6/1ar opopgH.l
MaTmu CKOW ctragumn bopmMupoBaHUSA MECTOPOX],E
H WMx npoueccax pypjpgpooTnoxXeHuda. udrrkmm O
n byHALaMeHTanbHbLIXBHPBOHEARIME PPAEDPNOOPAROXA
e OB B MECTOPOXOAEHWMAX MNONEe3HbX uMckKkKonae

23



I'ny0okoe MaminHHOE 00y4YeHHUE VISl AHAJIN32 MUKPOCKOMMAYECKHUX
H300pakeHnil PyHKIUMOHAJIBbHBIX MATEPHAJIOB

AB. Ha%to®a MauyAkB®.B Ma®rHldeBCa ¥$u&IOB aKy A, nHOB
AIlIOkKky#fesB

%Rs uwJ] to1, fte. [ Ootcj dAO0j 9O 5, | ot
1V, kdz 1dtseseaO® 2, | tsossMmMdeBdtemME 6
narova@catalysisru

DOI: 10.26902CFM_2022_006

MccnepoBaHne GQYHKULMOHANbHBX MaTepuanoB MUK

BaXHOW YacTblo MUX XxXapakTepusauumm. TNounmck ob6beck
—-coOXHas TpypoeMKkas 3apgavya, Tpebywuwas aHanusla
pexume. B cBSA3M € 9TMUM NosSsBNEeHUE A[OCTYNHOTO

ANnNA aBToOoMaAaTM4yecKOro nomckKka UM aHanumsa O00beKT I
3agaupemime e HMe T NYyOBGOKOrNro MaWMHHOTIO o06y4yeHua (
nepcnekKTMUBHO ANS 3TuUX ULenen.

B npeagactaBneHHonw paboTe rnyb6bokoe MaWMHHOE O
o6beKkTOB H a M3obpaxeHUHax, MONYYeHHbIX MeT
n o@EBevYynmBawwen osnekTpeHHONC MUEpPOSKDOBAH Y EM O
co3gaHb YHUKaNbHbEe CepBUCH ANA aHaNLETPBMUKDP
ParticlesNN (http://particlesnn.nsu.juun 0 6 N a 4 H biliLgrame (pneeimanoparticles_nsk).
PesaynbTaTb pacno3H-DOHEPHERINE NEHNED DOSBHEKIT OB U N3 M
—-npepocTaBnAwTCA nonb30BaTenaM B BUAE M3 o060p
a TakxXe Tabnumuy Cc [faHHbBMMWU NO BMA@MY H aAli@®ee AMbMOE
ANnNA cTaTuMCTMYeCcKOro aHanmsa B 3aBUCWUMOCTMU O
nonb3o0oBaTenNnsaM camMoCcTOATenbHO T pe HRMPNoNB. a TGe pHBewniic
NnPpUMEHUM K mn3obpaxeHUam, NMONTYYEHHBM CReMOaNn
BULAMMU 30HpQ[OBOW n 9N€eKTPOHHOMU MUKPOCKONMNMUNIW
l)o6pabaTtTbBatwTca ntwbble M3obpaxXxeHMda BHe 3aBUC]
HaBblKM NpPpOrpamMMMpoBaHUS; 3) BbBICOKasa CKOpPOCTHb
nonb3@maTpe/By IbTaToB aBTOMaAaTMYeCcKOro noumcka C
MHCTPYMEHTOB. Mcnonb3oBaHUE HeMnpoHHBbIX ceTe
pacno3HaBaHMWa 06bBEeKTOB NO Mepe HaKonneHwWusa pfpat

Pa3pab6oTaHH bRarticleseN 1B lDegeam g e natT PNNOHOXIOU @ r
MaWMHHOTNIO OoO6Oy4YyeHMA NPOCTHIM [ANA NOoONb3o0BaTeneim
becnnaTHb MU [AOCTYNHB ANA NKWO6bBIX NOoONANb3o0oBaTenel

7
a
n

{ OBlkO o fddj &Z0 ftd WddOdhses?2 §SHHJEYS ]

sSBtOL B OdzdW (A o oz @dR L OPHzd@tcfiRsse o {0 24 ¢ (
121011390014).

[1] A. G. Okunev, AV. Nartova, A.V. Matveev,IEEE 2019 International MukConference on
Engineering, Computer and Information Sciences (SIBIRCON). IEHB, 0940.

[2] A.V. Nartova, M.Y. Mashukov, RR. Astakhov, VY. Kudinov, A.V. Matveev,
A. G. Okunev,Catalysts 2022, 12, 135.

[3] A. G. Okunev, MY. Mashukov, AV. Nartova, A.\V. Matveev,Nanomaterials 2020, 10,
1285.

[4] A. V. Matveev, M.Y. Mashukov, AV. Nartova, N.N. Sankova, AG. Okunev,Phys Chem
Asp study Clust nanostructures Nanoma@i21, 13, 300.
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ITupa3zonaT-aHUOH:
MOCTHMKOBBIi JIMTAHJ U IPOTHBOMOH B XUMHMH MeTa/LI0B 11 rpynnsi
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Mupasami@aGH WUFrpaeT BaXHY PpPoONBT @BIAOBMUNOCH® |t
OCOBGEHHOCTHSb NoOAOGHGEGIRO COBMHDILHGH NG AHOBPEMEHHDO

MOCTMUKOBOIO JNWraHpga UM NPOTUBOUOHaAE, 4TO MNO3B:
B Cnydae OfLHOBAMEHTHBbIX MeTannos 11 rpynnbl
MO H O NJMH baXH LWKAMYEeCUK NXYe TTbppeexx b A 4 e p H bl X KOMIMNIANEK

Mcnonb3oBaHWe 6GucnNnupasonos nNos3BoAsAeT nonyua
o6pasywT pacnpocTpaHeHHbBEe MeTannoopraHMUUYeEcCKIME

MKNU4Yeckum
R3 + u \

KOMMInekKc
Rzﬂm R3
/N—N\ Rz\@r&
M
M ; \ R / HN—N
. . 1 \ n
welee M -NMnarcdopma
MocTUKOBI ) \T + "cmq""d':o n=3,4 cynpamoneKynsipHOro ausaiiHa
nwrang, 3 \ N- meTanna -NioMuHecueHUMA
/ (oxeua, cont) M -CeHCOp ManbIX MoneKyn
L R, 7_NH -Katanus
R
1\N/M\N 32 q RN\ Rz
R
Ry \ l!l\ /,J‘Il;>7 3 Ro~7 R4
R, '\In R4 / n
L HN—'N\
MoHoAeHTaHTHbIN M /

MeTannoopraHu4eckum
Kapkac

Wnu xenaTupyowmi
nvraHg

Puc.1.Pas3 numuHble NyTun o6Gpas3oBaHUSAT ai/M/P@B 0lnla TTH®BIKN K K

MNnockoe CTpoOeHME TpexbAfepHbBX KOoOMNNekKcoOB 0N
C OCHOBAHMWAMWU Ppas3NMYHOTNIO CTPOEHMUSA, YT O OTKPp bl
Kpyra cynpamvMone[f,lnapPpHeiGKc@accpmacTBO TO@E)X Y4UneHrt
n Ag(l) K apeHaM mnos3BonfaAer mcnonb3oBaTb WX B

cmctemb. CnocoObGHOCTb MaAaKpPOUMKNOB KOOPAWUHUPOB:
BO3MOXHOCTW MCNoONb3O0OBAaAHMUSA NopaoobHbIX cnmcrtem
KoopaunHuhupé@dsa BynmeaXHbIM CBOMWCTBOM nNupas3onartHBb
ApKkasa QOTONWMUHECULEHUMWS, KoTopasa MOXeT ynpas

M/l nnn BBepeHnAa pgonoMsBMtTenbHbBX /NUTaH[OB.
t OBBISO o' f tsdzdzj dzO f tod W d dzOdzMtsaBE@30Y. SHH J Y $d 1 /

[1] A. A. Titov, O. A. Filippov, L. M. Epstein, N. V. Belkova, E. S. Shubitrgrg. Chim. Acta,

2018, 470, 22.

[2] J. Zheng, Z. Lu, K. Wu, G. H. Ning, D. LGhem. Rew2020, 120, 9675.

[3] V. A. Larionov, A. R. Stashneva, A. A. Titov, A. Aidov, M. G. Medvedev, A-. Smol'yakoy

A. M. Tsedilin, E. S. Shubina, V. I. Malee¥, Catal.2020, 390 37.

[4] A. A. Titov, O. A. Filippov, A. F. Smol
I. S. Podkorytov, E. S. Shubinaorg. Chem2019, 58, 8645.

[5] Y. Watanabe, B. M. Washer, M. Zeller, S. Savikhin, L. V. Slipchenko, A. W&m. Chem.

Soc.2022, 144, 10186.
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OKTaanpnqecm{e KJIACTEPHbIC KOMIIJICKCHI Monnﬁnena, BKJJIIOYCHHBIC B
MaTpuny IMOKCHIA KPEMHHUSI: 0T CUHTE3a K 6I/IOMeI[I/I]_lI/IHCKOMy NMPUMEHECHN IO

MA. Wecton®noBop PEHM K Ho Pn klo.s dlo3Mér oB a

R1m o] t o1, . [ Ootcjdas: joO 3, 1 Baotsfc
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OkTaasagpumyeckume ranoreHMgHbe KnacTepHbEe KOMI
{Moslg}iLe]" npuBneKawT BHUMAHMWUE COBPEMEHHbBLX #nccnegmn
BbilpaXeHHbX NIWMWUHECLUEHT H/WMH-eCHBJopiacKT Ba CBH OKIp aocGH/oand T
Hapagoy CO CNOCOGBHOCTbLI BbCTynaTb B KauvecTBe
CUHT NTEeTHOT O Kmcnopoga npw BO3OYyXageHuUN YyNnbT
7 PEHTI EHOBCKMUM M3NTyyYyeHUem. LJaHHDbBEDL CBODWIKG B
KOMN/eKCb B KayecTBe NOTeHUMANbHBLX KJ/ZeTOUYHBbX
ANa NIOMUHeCULEeHTHONW BMU3Iyanumaauumum u doToaAUHAMMN
GONbWMHCTBO M3IBECTHBLX Ha CerogHSAWHMWNA [JeHb nNp
offiapgpawT HU3KOW TUMAPONUTMUYHECKON YCTOMUUYUBOCTHDbLK
BOAbI, TeM caMbiM Tepsasa MUCXOAHbLE oNTuMyYecKHUe K
MX NPAMOMY MUCNONb30BaAaHWI B OBUMOMNOTFNrMYECKMUX CUCT

OanH ns nNyTen peweHWMS 4YRPEHHGCGIAN BIOP OBOKI/EHMIbE HMAMK .
KOMNNeKcCoOB B YCTOMWNYMBYIW HeOpraHmyeckytrmw wmMaTpl
cepuniw @GoOTOaKTMBHBDBX Y acNoddy@SMpa3C/MyluaH OKr poe MHan3AM €|
500H m) M3Yy4YnmTb UX GPOTONWMMHecCcULeHDHEWREBRA, haToa@
GMonNormMyeckKkytmw aKTMUBHOCTbL MNPOTMUB PpPakKoOBbX Knert
MoaundpmuumpoBaThb NMOBEPXHOCTH yacTunuy A[AuMoKcwupga

C MOpAenbHbLAKP (63ke/KeoHMbIN dnyopecuyueHTHBNW 6€MOK)

m Trastuzumap CcenNeKTUBHBLIMU K KNETOUYHbLM peyentTtopam
pakoBbIX KynbTypax. Takum o0o06pa3 oM MU3IYUYeEeHO KIE
KpeMHUSN, copgepxauwmnx KnacTepHBbIW KoMnnekc, a
MO OTHOWEHWNIPKAKHWBKIMT KPILENM K a M.

Ana ynydyweHunsda TepaneBTunmuyeckor o dMplgf@s8idza GorT
npeagnoXeHO NONYy4YnmTob cepumw 4YvacTuny, copgepxaul
pa3nuyuHoin dopmb (cdPepa UNU CTEepPpXeHb) . Ana nj
BAWAHBP@&CCTOAHMNSA Me XAay «30N0T bIMD» A0poOM 7
H a boTOoOMGU3INMUYeEecCcK e C B O Il CAU@EMOslEt@3IQp)H.e HBbIXped §F OB M
NMpoBeeHHBbX mccnepoBaHWIN nokKkasaHO, 4yToO B K N

{Moglg}@SIO> cywle c TBEeHHO YyCUNUNBABANMS3 &IXWN OJHOHTEOEC ECHE O U C T |
BO3MOXHOCTb NOBEPXHOCTHON MoOoaguMdPUKaumMum YvyacrTwuly
HaHouacTtuubl Mesonopwuctbie

30/10Ta YyacTuubl

Mopudukauma BKAOUeHHe B
noaepxuocm KneTKy

KnetouHasn

rn6ensb!
TEOS AHTmena

Puc..CxemMaTumueckoe npepgctaBneHune Ao@{MogsfaSiO)r mnoé pu gt
M MX BO3JEeWcCTBUS HaAa pPakKoOBble KNeTOUHbE
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Dynamic supramolecular structures based on Keplerate {Mo13.}
and 5,10,15,20-tetrakis(4-methylpyridyl)porphyrin

K. V. Grzhegorzhevskdj M. Haoua§ A. S. Vashurify C.Falaisé&, A. D. Denikae®, E.Cado?

4UFU, 19 Mira st., Yekaterinburg, 620002
b LV CNRS, UVSQ,-Satlay,iVersaitles, Fran®e,7B0350063
‘ISUCT, 7 Sheremetievskiy avamovo, 153000
kirillvalentinovich@urfu.ru

DOI: 10.26902CFM_2022_009

The application of template synthesis approaches to production of hybrid supramolecular
structures are the prospective strategy of functional materials design. In current work, ye firstl
study an interaction between the nanoscale (3 nm) polyoxomolybdate (POM) with tosylate
(TOS) salt of 5,10,15,2@trakis(4methylpyridyl)porphyrin (HTMPyP) in aqueous media
by means of techniques: SAXS, NMBEH], UV-Vis and steadstate fluorescencengluding
time-resolved spectroscopy). Obtained data showed the template behavior of POM on which
surface the planar porphyrin molecules participate in dynamic process of polymeric
supramolecular structures formation in solution. Mentioned process is gdvera simple
POM:porphyrin ratio (Fig. 1), wherein, in accordance with NMR data, definitely, the tosylate
anions strongly ©participate in formation of
Testacking, above 1:20 molar ratio. Analysis of P@btphyrh system by means of Langmuir
adsorption isotherm and Stevilolmer technique allowed us to determine the maximal porphyrin
sorption (1 8s})5andbinging pomgtant foMROMHTMPYP (58 . 8 R.J- mol
Fluorescence decay curves confirmed thecstatenching mechanism for porphyrin associated
with POM. Using IR and Raman spectroscopy for solid state sample obtained at isoelectric point
(POM: HLTMPyP=1:10), we found the evidence of planar interaction of porphyrin with POM
surface and absence of ytate anions and ammonium cations in this supramolecular ensemble.
Thus, {Mor32}-H2TMPyYP system can be applied for production of photocatalytic materials with
fine tune of photophysical properties via the supramolecular structure control.

rearrange

Precepitation
at Isoelectric
Point

3 : 1:10 1:100 |

Fig. 1. Evolution of supramolecular structures in depend on POM:porphyrin ratio

This work was supported by Russian Science Foundation: Project N@-@1311.
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Koopaunauuonnsie nosumepsl kKodanabTa(Il) ¢ anuuukIn4ecKuM MOCTHUKOM:
CTPOeHNe, CHHTEe3, MATHUTHBIE CBOIICTBA M COPOLUS MOAUI-AHUOHOB

K. O. A%aukeesra® Jemakos
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1L, k. 1dtsectseoO® 2, | tsoetmdesdtemMs 6
k.abasheew@g.nsuru
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MeTaonpr aHmMmyeckune KOoOOpAMHAaALMOBHBIEKNaAaOnwMepB il
MOCTPOEHHBLIX HaAa OCHOBe MeTannoueHTpa MW cCcBA3Aatl
nuradwpga. FMaBHOMW OCOOGEHHOCTbLIW J[JAaHHOM@AAORRPACCS?
BLLCOKOW yAaenbHOW nNAnowagbi NOBepXHOCTMW NO cCp
cCoefNHEHNAMN n MnMmetwT WNpokKUe nepcnexTMWB b |
M pas3jgeneHmm ras3oB, OYMCTKeEe BOAbL, B CeHcoOpax

MocTukNiH@oKkcMagwTEB IPEeEAKUM NpuMMepoM Knaceca
O-LOHOPHBIX NUT aHA[OB, CnocobHbBX oOo6pas3oBbiBaTb Yy
B xope pgaHHOW paboTb Hamum O6bIAM ONTUMMU3IUPOBAH
Ha oOCHOBe Mar HWTHI)Tr on-guho3Hdadb N L o1 & a1 o gNNA- L K] oK Faa H
(odabco: [Coz(odabcd2(OAC)e] (1), [Co(H0)2(HCOOY]-odabco (2),
[Coz(0dabcoy(H20)(NOs)](NO3)3-3.65H0  (3), [Cox(DMF)2(odabco)](NO3s)s-HO  (4).
KpucrtannuuecKW-e4 ycCTTPAYHKOTBY/IpebH bl M e T O L O M GPH /TN 328 O (

(PCA) , a MX 4YymcrtoTa U CTabWAbHOCTbL NOATBEDPX/.
(P®A) , INEHWNe HTTIE@MO®TI paBUMETPUNUECKONOK BP@QCIHG AN
TopcunoHH HeOuhdsObdhecCOM3I MEHAKWTCA B WNUNPOKOM Auana:
3acuyer KOHMPOpPMaULMOHHNOK CmMOWBMKH OICUTITMa H 4 a , 4yTo

pa3/TMyYHbEeE pa3MepHOCTW nNoAyvyaemmblXx lco@apymepHBE
CNoRn BTpexMepHbe NOPUCTHLHEMAIKATMOHHbBIE KapKkachb B

Mar HUTHbe ”n3lmeOoxXeBwsB ajUBAHA X PEePPe vmar H MCokblXx U
npi < 60K, 4YTO cornacyeTcda C €ero cTpykKTypo#wn, (
«KKMUTaAaMCKUN GOHapPUKI»ae MOHECTIPHPHUOT nNnapamMmar HUT HC
Kakmix6o a3 oBbX nepexoagosB B MmMWana&.oHe TemMnepa

MoNoXUTenNbHO 3apas@gePMATKapyaebe Ka&wank pas3
3anonNHeHHBenNaHaA@PAT T[lpoBegeHb 3KCNepuUMEeH-Tb MO
aHMNOHawmn. CTenNOsu a3p/vse We e pael WKk o B3O coTopraasalto B2 0
a 3 awmeelenpmMBOAUT K yYyBeNumyeHUtw cTabumnbHOCTHU apg
pagnMoakTMUWBHBIX M30TONOB mopmaa n 3 3ar psgas3HeHHBbIX
MW ycTaHoBNeHa CTpyKTypa Epmyakcoy @ 0XNOs)la-h5H®OM 3 a M€
MoKkas3aHOLB UMY IOE I CUNOW -&THIP®OHLM B MBO/OMNET C 4 B3 a
C anuMuukKnNmMyeckKkunmMm ocCcTOBAIAMO MOCTMUKOBBLIX NUTaH[OB

RiMMdzj Hiso Odedj o' ff sdzdzj dets ff tod W d dzOd2B20a78.2 f SHHJ to>

[1] L. Chen, Q. Ji, X. Wang, Q. Pan, X. Cao, G. KuystEngCom, 2017, 19(39) 5907.
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Mpogelc KaTanNnuTNyeckKkoOnm Tenomepumsauunum LUEeHOBBbLIX
[ 1], B HacToOgdLuwee Bpemsa npusBnekKkatrT He TONbKDC
HOW XUMUYECKMUE n HedTexummueckKkmne KoMMmnaHWNU.
BO3MOXHOCTbhbIpPOKOMYYATBEOMUMMUMEHT BOCTPebOBaAHHDLBbIX
ANA XUMMUWUYEeCKOWM nNpomMblwneHHocTwn [ 1].

Peakuwusa TenomMepunsaynmmu npeacrtaBnaerT co6o0i
oAnmMmepunsaigume HoB, 3 C OagHOBpPEMEHHBbBM npuncoegunHeHMN
HamnyywammsawaopaMnm A9 TakKoro Tuna peakuunmnm a8

— e ANy
[cat.]
2N+HY Y
_>/\/\)\/

Puc.1.06Wwas cxemMa peakuum Tenomepunsaywunwm

PaHee nokasaHo [ 2], YTO KaTanurTuuecKkume CUCTE
KOMNnNeKcOB nNnannapguvua SABNAKTCRAWYDAHOMTEIHEH BCM UL UDBIT M
[3]. B poknape ob6cyxpgawTcsa pes3ynbTaTb NO CUHTES3
KoMnnekcoB nannaguna ¢ @ochopopraHmyeckKkumnmm nur
CBOMWCTB B peakumm Tesnomeap L3 aMemra HOyioamameHa U n3

Bolinm nonydyeHbo HOBbLIe aueTwumnayertTo heaPHLWBFK O MO N
(rhedpocdhopopranHnyeask udi) . nnCaeHgiuHeHNna oxapakTep
9NeMeHTHOT o-naHBMPN2&x T pdEKEKON MUK, MeToapauma oP&Wb 6|
K o mn 1 el <RPhGy, PPhCy, P2-furyl)s n P(NE):[ 4, 5] . YcTaHoOBNneHO, Y
KaTalnTuMyecKOW aKTWMUBHOCTbLI U NPOU3IBOAUTENbHOC
c MeTaHONOM B pany M3Yy4yeHHbX KaTMuoHMHaIxnaale
obnapgawtT coepguHeHnmsa Cc ob6beMHbBIMM U GeHUMNcopepx

RiMMdzi Hso Odzdjy or" ftsdzdzj dzs © OB OR BOLBots?2 YO
dZOZzydzs?2 HJjWIsj dzt desisd [ 2026 GBS d ¢ p @iy | FZ Z
B dzO G dzte ks RJ] U LO WddOdMmtse z¥ fsHHJBYSCE (10O
© 09122310 ¢sOlO&zdlsdyd ME Ow Isj dztsdzj ted L Oydw dL s{
OYyjlsddzOy,jlstsdzOlsdzr = Ctsd3f dzj CMso f OdzdzOH W e) .

[1] A. Behr, M. Becker, T. Beckmann, L. Johnen, J. Leschinski, S. Reggew. Chem. Int. Ed.
2009, 48(20), 3598

[2] D. S. Suslov, M. V. Pakhomova, M. V. Bykov, I. A. Ushakov, V. S. TkdclQrganomet.
Chem. 2014, 752, 37.

[3] D. S. Suslov, M. V. Bykov, Z. D. Abramov, I. A. Ushakov, T. N. Borodina, V. I. Smirnov, G.
V. Ratovskii, V. S. Tkach,). Organomet. Chen2020, 923 121413

[ 4] BM. Bbik 0B, 3. 4O . AbpawmoasB, T. C. Opnos,
BMNCMnpHoB, [.rz@&.dz. Cyndsrcdze 284%,162(8) L24883d d
[ 5] M. B. BblkKoB, 3. O . A6bpamosB, M. B. Maxo

O CCyc nroBtgdz. ) IsredzdB d6d2,163(1), 125.
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Cynb dupg MO MosH g-ewap o K O M3 BECTHBbIIN rpadgurtono)/

HaXxopgsauwni NPWUME HEHIVHebI X B 6 anmarpmain K a X . CoBpemMeH
BO3MOXHOCTMN Mo3BONAWT NONTYyUYnNTHb He TONbKDO
HO W MM POBIOHHbBIE NPOM3IBOAHBLIE. Tak 6omMb6bapAunupoBK
B aTMocC depe aMMMack a NoO3BONSAKWT n o n WoeSy b as3o0-
M3MeHeHNA S9NEeKTPOHHBX CBOWCTB, M3MEeHEeHNsaA NoB..
npu [JONUWPOB BHWBWBADLIT UUMTeEepPeCcC, NMOCKONbKY BNuA
NPON3IBOAUTENbLHOCTHDb. Lle n b 10 -XpuaMoModTELC K OsIeB /1 SMECTCCNse [
AONMMWPOBAHHOT O a3z Mo MBLIMBRA®EM® 9 CTPYKTYPHBbBIX
B3aMmmMogehwcTBUA NUTUA C MOKHDEOWKEBHIE GBOAGMBEA.A3O0
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Puc.l.HekoOTOpble MOAENb HBIEN KK @B &AHHY@PHO ady/Tb huga MO N
W cooTBeTCTBYyWOWMNE MM NnapuumanbHbe NANOTHOCT
B pab6oTe AN U3IYUYEHKBRHXW@®RENR CKUMO MBAX@FAa NPOT |
ESPRESO [ 2], B OCHOBE® KOTOPBbIX nexunrt dbopmManmn:
mMoagenumpoBanun B CyMHKUENKEO MOHPKMOBCEX CTPYKTY
PaccmMaTpuBangenunpsomamBwwaIMoSmo aemse i Kaxpmgoln CTF
oyueHuMuBanachsb SHEPOT THWMHECKE.A Ha NMOCTPOEHHBbLIX n
COCTOSAHMN BUOHO, YT O NpPUW ManNnblX KOoOHij®OWMBMIIQY A
a npu yBenNnumMyeHMWNW KOHULeHTpauumm atTomMoB as3oTa 31
MeTannumuyueckunim xaxparvkawkepe Bboi/pracHe@rRl@Ta8MG bIB &MDC S
C BakKaHCUAaMN a3oTa CyuwecTB eMI» €lp n b HHeaeC, bl LB B
AONMWpPOBAaAHHOT O MOH QEeTERa jagoMmanmmTepnana HacTy
KOHUeHTpaumax, 4YeM ANd 4YKUCTbOrraor biM QIHOQICR/BHSL  ATHGAN W
npouyueccosB, nNponCcXopn4sa Wwnx -4M0WW P OMBCANTHOH/IOLI 30UESAIHD IH 1O C J
B 9NE€KTPOXUMMUYECKUNUX SAYenmkKax.

[1] K. Le, et al. ACS Appl. Mater. Interface8021, 13, 44427
[2] P.Giannozziet al.J. Phys. Condens. Matte2009, 21, 395502.
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OkTaasaapunueckune Knacawehpparea KO Mo O BeWsGsithf p My no
XranokbBHewWHWI’H nNUTraHA[g) SABNAKTCHA NepcnekTUBHBLBM

B myHKuMOHaanux MaTepuanax K aKk aKTMWBHBDBIX K
CBOWCTBAMU- UKaxeHDPToRHONIOMUHeCcHenwGuanddgysa doat
AaKTUBHBIX Gopm Kkmcnopopga (APK) [2], PpPeHTTI eHOKC
BO3MOXHOCTMW UX MUCNONb3O0OBaHMUA B MegUWULUMWHE B K
Tepanum WU PpPpeHTreHorpadgpuwn, BM3Yyanun3MHAMIOM H ¥ X
peanbHOE nNpUMMEHEHMUE OrpaHuMyYeHO LOCTaTO4YHO
rMmoponuitTunyeckKkom CcTabUNBbHOCTGLIO. OAna ocnab6nemHy
KoOMNnNekxKkcosB, npepnaraeTcsda uMcnonb30BaTb BKJAKYE
Takoi MaZpUuyein BpaboTe UCNOAHRYETPOAULENPHNY MOT
nonydyaemmbln uHBO-RRA@HD v ot n v (3 OQCKH-BHNE@)a B X(apakTepwuc
LaHHOT O nonummepa MO XHO Bapbuposarthb, MCMNOINBb:
anngpatTmyeckKkasas CcoOCTaBrMOIBGDTNER WMOUWEMeIP a1X ,p bl X /1 bl M
OgHMM M3 T /NaBHbBX KadyecTB nNonuypeTaHa Aana pgat
[ 3], 4uTO No3BONAEeT MCNONb30OBaTb UX B MeAWULUMWUHC
B LaHHOMN pab6orTe 6 bl N nNonyuyeH oKTaspgpwuu
(choline)[{ Welg}lg] (choline — TpumMeTumnatTaHonNaMMOHNBK) , KOTODBhI
BKNANWYEH B HaHoO4YacTuWuub NoMmypeTaHa. BKnwoueHMne
nonunstwuneMr=nunekOo0ms, (rnmMmuepumuHa M KoMNnnekKca C Awn
C fJanbHelwawjemwmemw B Bopgpe. CornacHO CHWUMKaAaAM,
HaHo4YyacTuuyub unmewT™Mp A3Pwecp. 2100 . Ons oueHKKU cT1ab
cpegax OHW O6GbAM BbLIMOYEeHbB B BOAge B TeyeHune 2
NIOMMHECUEHTHLB M N UDATWWILEHKCEISD CBOUCTBaA. B Xopmne

npoBefdeHb peakuUMM KOHbBIIraumMm Yyactumuy C MOpfenNbt!

Puc. 1. CHUMKMW®W, nNofyyeHHbEe ¢ nomMmouwbtio [MT3OM, yacTuuy n
C copepxaHumem Komnnexkca 0.1 mMacc. % (ueHTDPp)

polstste BdZzZOGBSHOWdIs dzOkzydz = tcS s afts H dsldcjisdsjdad Czsjofipls t5t
[1] D. V. Evtushoket al, Dalton Trans, 2017, 46(35), 11738.

2] M. St r 0H. d.Meyer, Dalton Trans.2019, 48(5), 1547.
[3] P. C.Leg et al, J. Biomed Mater. Res. 1996, 32(4), 645.

33



Kommnuekcsoi 30510Ta(l1l) ¢ Terpaapunnoppupunammn:
CHHTE3 U (PU3MKO-XUMHUYECKHUE CBOMCTBA

ES. Ba%h pgEEd aMak 1 Wk HKOfKuMuy BYHH.WH op6y*HOB a

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
;RAMG t o1, [ddddntd?2 . 31, Cstf. 4,
bardinag@niic.nscru

DOI: 10.26902CFM_2022_014

KoMnnekcHGBbEe coe glnH e HamBAN A KBTOC/HO T an(e pC N e KT W BH b
4N 4 mccnepgoBaHMs4 6naropgaps+ WM pPOKOI ob6bnacrTwu
obnacTteli aBnaerTcA BO3MOXHOCTHDb MCNOoONb3O0BAaHMU
npoTmMmBoONyXxXoneBbXx npenapaTtos [ 1]. OpHako cno
K BOCCTaHOBmNaeHK KO NAWIp/em e )poor paHnymBaeT UX #U
JaHHYy©O npob6bnewmy MO XHO pewnTsb nyTem 3akKki/nwye
nopcdoupuHa, KoTopaM(ll)cT@@hnuisheyaesHue mccnepago
4yTo KOMMNNEeKCHBle CoOejuHpeHIDSB bINW /1 OTa aHgamn p qw
MCNoONb30OBaHbL B boTOoOagMHAMMUYECKONR Tepanwuwn, 6 n
aKTuUBHbBE dGopmb kKmMmcnopopga [ 3].

B pgaHHOM paborTe 6 bl N CUHTIR)3 MpOBSA,HLOK A-&K R O K C
46yTOoOKCUHMPeHNMN) NOpPp PWPTWHOM,0 dTpEyEKTTyA@BaliekHa Ha pu

BuO OBu

QL S

(o - O

BuO OBu
Puc. .CTpyKTYypa-T®2,Thedoblysr,02k0c u peHumn) nopdupunHa

MonyyeHHOe coefgMuHeHNUE ObBINO NUCCNEZUBMAME@CE UNNDOQ
MeTOoS.hOB. C noMowbi PEeHTIEeHOCTPYKTYPHOTO aH
coeguHeHNSA 7 mMokKasaHO Hanwnmuue aypodu b H bIX
ULMUKNOBONbTamMnepomMeTpum O6b1U 0 6 HBAGCYCKTEAHHIO BOOTPEaUT bl
npoueccsb B pacTBOpe KOoOMNnNnekca.

[1] B. Bertrand, M. R. M. Williams, M. Bochman@hem. A Eur. J2018, 24(46), 11840

[2] K. C.Tong et al, Proc. Nat Acad Sci, 2020, 1173), 1321
[3] X. Wangetal., NanoLett, 2021, 21(8), 3418
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CuHepreruyeckasi IKCTPAKIHUA JUTHS U30MPONMJIOBBLIM d¢upom
CATHLMJIOBOM KHUCJIOTHI U TPHOKTHI(POCHUH OKCHIOM

A A. Ee3zpgomvmBuk &8 Blay MifH @ MmuH.a* PoArrad4@ 8 dluBapgs3

RAME t o1, [ Jdzd dBMES dOB e ts frdf,J SflssmC o O 1190
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vt n nmntTuncopgepxawnme coefgUHEHNUSA WUWPOKDO

XUMUNW N aAa3POKOCMMUYECKON MNPOMbIWAEHHOCTM!, a T a
PacTtyuwas BaXHOCTHDb neKkTpomMobGunen n noprtarTunB
yBenumyeHs 406 bIYM Cblpb A anas npomM3BOACTSB

B BbICOKODI3QMe K-t MBHBIX GaTape 2 X .
M3za HexBaTKW MUHepasbHbLX pecypcoB W nNnapjgeH

npuxoamtTca paccMaTpuBaTb ainNbTepHaT WPERAKBEIEB OPHBP!
(pacconbl cONeHbIX 03ep, reotrTepmManbHbe BOAb n”
KoTopble B COBOKYMNHOCTW copgepxartT 60NbWYyW Yac
BbiCOKas#4 rmgpataymns KaTumoHa nunTtunasA M Hanumuune
K NNTPVW CBOUM -XPMBUROKMUM cBoWcTBaAM, pAenatwrT
n 3 MHOT OKOMMOOHEHTHbIX pacTBOPOB C/AOXHONW 3apa
M3BNeYyeHMUSA nnTMunaA ns3 NMPUPOAHbLIX n TEXHOMNOT N
npob6nemoi, CBA3aHHOMN CH O € D B bl ULNEPHOMEIMB O A CPTHE & T WIB
OTX0p[0B.

Hamum ©6biNO ycTaHoBneHo [ 1], YTO MW3ONpPONWUNOB

6bITb MCNONb30BAaH Kak 6o0nee pf[eauwekBaliio HNIO B3 gBP ek a ¢
KNnw4yeBOT OO KoMNnoHeHTa AnA C e/l akeTIBIHGIIX0 MEa 3ame

MpoBepeHHOWEegeDHPOBaHUE KOMN/1eKCcCOB m3onponwuan
KMNCnNnoTb-AmWMKeT o3 a C KaTunoHamMu “ubldi, okKd)H, bl X N ovKeaT3aa/vy
obpasoBaHuUe WeCTUWYUY/TeHHbe MeTannouuwkKk I noB, cTab
Li>Na > K, 4TO NPUBOAUT K MNOBbLIWEHHOMY CpoOAgCTBY K
msIonponmncanumumnarta npodaBnaeTcsd AuMWb B Npucy
KOTOPpBbI caMOCTOATEeNbHO He cnocobeH 3KCTQpE
Ha CUHepreTnyewKkw.wo Py PpaKHble KOMMO/NEKCH bl

ms3onponumncanumuumnarta € KaTuMuOHAaAMWU WeNOYHBIX MeT
Cc TOPO oxapakTepwunsoBs-@¥y plb ec, nPoamvoauks o N KR MP cn
dKkcnepuMeHTb NO 3KCTpPpakKuUuMKM NOKAaA3KMTIM PPEL GBS RA
ana nap Li/ Na wm Li/K npm skcTpakuumm wu3 MOJLgeTNnt

{ OBSISO o' fddzj 20 ftod WddOdhses2 G§oHHjEYC,
5 ftoj HisflsOo dzj dzel52020EBR)zls® -~ 075

[1] A. Y. Tsivadze, A. A. Bezdomnikov, \E. Baulin, L. I. Demina, K. P. Birin, D. V. Baulin,
Y. I. RogachevalMolecules 2022, 27(10) 3051.
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Koopaunanmuonnnlie coequHenus keae3a(lll)
C AaHHOHAMH 3aMeIleHHBIX MAJIOHOBBIX KHCJIOT

4 .0. B/vnHIO.B Bo p,&Hn H &8 oTpmwxHoad, o BNMBK M c KM HWEp e M@ H K O

RIm td1, [Jidddncd?2 fte. 31, [tMSesO
daniil.blinou@gmail.com

DOI: 10.26902CFM_2022_016

KoopAaMWHAULWOHHDBE MOHIEMHKISE PHaIEaM@DERMTIOEX C3 B HUC
3aMelle HHBIX Ma/NlOHOBbLIX KWCNOT AaKTWUBHO wuUuccnepay

Mar HUTHbBMMU cBOMCcTBaAmMM [ 1]. Ocob6bli MHTepecCc BeE
m cBoOWcCcTBA oOob6pas3ywWMxcsa coeanB e memn M 1 eaRA@BOPY
MaJ/sioOHOBOI KMWCNOT bl, a Takxe nyTemM BBeffeHWUSA
9NEeKTPOHHOW nNpupopfge MOHOB MeTannos. Ha pgaHHEL
LAaHHBX NO CMUHTEe3y, O0COOGEeHHOCTSM CTPpOeEHWSO BN C |
C aHMOHaAMW 3aMelWeHHbBX MaNoOHOBLIX Kucnot [ 2], :
B HacToSAuwe’ paboTe npepgcTaB/leHbl pe3ynbTa

KpucrtTannumuecekodi CTPYKTYpPb gecaTwu H O B bl X KOoop
[RbsFe(HO)(malk]n (1), [CsFe(HkO)(malk]n (2), {(NEtg)[Fe(HO)(maly]}n (3)
[NaFe(HO)(cbdcyln  (4), [RbFe(RO)(cbdcyln (5), [CsFe(HO)(cbdcy]n  (6),
{[BasFexH20)qs(cbdcy] - BOH (M), {[CazFe(H0O)s(cpdcy](NO3)}n (8),
{[SraFex(H20)4(cpdc)] - 2DH (9), [BacFex(H20)12(OH)(cpdch]} n (10) (maf, cbdén c?p d ¢
-a@HWOHBI ManoHOoB aji-f N KuanpkbIooHOoYBTOAMH  K1,1-A4MKK anpoGnopHO O BACH T
KMCNOTbI, COOTBETCTBEHHO) .

Mpwn B3ammopgemcTBUM HMTparta xenesza(l 1) c
MAN 3aMeWwWeHHONW ManoHOBO W EUDC/VMOMELD HObOEP aK30YOHPTACUAH a
coegUuHEHNSH. B nonNnyyYyeHHbBX coOoOepgUWHEHMAX aToM X
(onsa coe3dul@e Hmmn THEXT-)( g NnaTHO KOOpPAMWHMPOBA
aHMOHOB. TlokKkas3aTe/bHbBM SWpaITMEIEDAC TER/ORHHWMIES OHPMIB)
cCoeagUuHEeHUNn aBnNAME CAB KKOOMINOMPELKXC bIBT 3 aB U-BIEM@CTI&A O
ob6pasylo-mMoIM LFWPIAOHMCE P bl . OTaenbHO CTollT By rKCOMSOHYOT
ABa O6ucxenatHbXx @gpabwvesynae Hdr e é{fel ¢dHp(epdckh o H
ABY MS MOCTMWUKOBBIMMN rmagpokcorpynnammu. Mpepgno
coeguUuHEeHMNSH B KauyecTBeE npekypcopa AnsA nonyu
M(II) -Fe(lI) (M(I) = Mn(ll), Cu(ll), Zn(I), CdIl) v T. 4. ) .

{ OB O or fisdrdzjidzlizO ditseo 852 fSHHjeyCj ( shid?2 M
(f tots j-g3401819 ) .

[1] E. ZorinaTikhonova, A. Matyukhina, . Skabitskiy, M. Shmelev, D. Korchagin,

K. Babeshkin, N. Efimov, M. Kiskin, I. EremenkGrystals 2020, 10, 1130.

[ 2] E. C. FakenrapaH. EBxHHOoOBapumMa A. KncekwuH,
. Epemlewdsdslz€ ts d dzsf2g19, 60, 893.
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CuHTe3, cTpoeHHe U IPOTUBOMMKPOOHBbIE CBOMCTBA
kommiaexcos Cu'' u Zn" ¢ rpuazoaconepxamumvu ocnopanusavu ludda
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MNEpem&@HKO

RI1m o1, . [ jdddhc¢td?2 31, [tMmsO

*as11RIR, BoMEBHN 0O, 1 BotsyjttOmMmME 3464
bovkunovaanna@gmail.com

DOI: 10.269024CFM_2022 017

Tpnasoncopepxauwne opraHmyeckKkue MO /TeKY bl
NPOTUBOMUKPOOBHBX cBOWcTB [ 1, 2] M cocTaBnawT
npenapaTosB. OpHackonoBiBOBRANEM YCTOMWYUNBDbLIX K [
MUWKpPpOOPraHms MoB HeobXxopgum nownuck H O B bl X 61
a3 0MEeTMWUHOBBbLIX negpnomtiz2Zdo p 1 a1 X 0 N4da nosBondaert BBO.UWV
AONONMNHUTENbHbLIE @GapmMakodopHbEe d¢pnapr OM'EVHBTObM M KCPNOOGCH
cBoWcCTBa, a KoopaouHauwuas noMama s ABBBHERHMHTOb |
6MnopfgoOCTYNHOCTbL MU YyCUNWUTbL TepaneBTUUYecKUNn 3ddp
pa6oTe nonyuveHbo QUAecacoMmBT M ®BB MY RAPVOUKHIOB O [ H

24T pnasona " pas/iunyHBbIX anbagerunpos (cxewma
MW NPOTUBOMMUKPOOBHAA akTuB E.daecium, SBaureus, iP.caaregmosat 6 a
E.colin 1 p n 6 k@asdidgmEeniillium
HainpgeHo, UTOo B3aun@dgeliec T em e p aHoNTTBPCRIOEIGHN e i

npuBoOaAKNT K TpaHc hpopmRammao dp Are abkla'rH@ewme ma 2)
n bopmMumupoBaHMw KpwKoogp/pvmeB L noHHDT O n
{[Cus(LY)(atrp(NOs)2(H20)](NO3)2r 1 .8} a B peak QUi e L1x8n ocpmmicatae m e
DMSO-EtOHy g a&céT Bbigenutb KO nekcod Cag LKoTOoOpPoOro B
nuraky BsaumopgeinncTtBUWeum Taouétdasrode CNl CUHTE3UPC
1D-n 0 N u M QuUEOAC)(LD) ] - 2 Me MNQAC)(LY)]n © MO/TEeKY napHELE K Ol
[Zn3(OAC)s(LY)z], [Cux(OAC)4(L3);] - 2Me CB uMcnonb3oBaHMEeMMBCGNLNEHH
B pacTBOp McXonBDMSO NpelgM@mBIOBK pBl ¢ T a iCul)],coe amni
{Zn(LH2}n 1 [Zn(LD)2(H20)2]. YcTaHoBNeHO, HClBop@aaKvaBunZa'xme p u |
CHL*mM nHLSB RidnpuBoagunT KU OPas am@xHi)p]B. o My 4y e HHble
B pa6oTte CdmnA MW e MOHCTpPUPOBAAMN Aydwytl a
MW NPOTMWBOTPMUOBKOBYHW aAaKTUBHOCTM NO CpaBHEHMUIW C

0
Ar— Ol OH

N H NA y—Ar
NN oo, 755 NN AN N AN
N\/ HCI, Alcohol, 75°C N\/ N\, ﬂ D | ¢ atr
-HLS — /) H0 = N =
i
LL L2 L Ar—@ HL*: Ar = HLS: Ar= N NN
H,L!

Cxema 1. Cxema 2.

{ OBlO or f sdzdzj 2O  § terfj to ¥ Y [zO dafshy fipP? MG tseits  dzOL
( { to 5229340199,

[ 1] M. St r z e |[PeaomaceyticaB021, $4224 t e k |

[2] W.-N. Wu, Y -M. Jiang et alJ. Heterocyclic Chem2020, 57, 1379.
[3] A. K. Renfrew,Metallomics 2014, 6, 1324.
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Hon3zameménnbie apomaTnyeckue kapookcuaarsl Cu(ll) m Zn(l1):
pa3Hoo0pa3ne CTPYKTYPHBIX THIIOB

M. A. BEoH°’mapeHKO
R1m &) (1061, . [ Ootjdids! joaO 3, 1 Botsc
Bvtejuv, fto. [ JjdddO 76, yjdveddm¢ 45
bondarenk@niic.nscru

DOI: 10.26902CFM_2022 018

Kap6OKCI/II'IaTHbIe KoMNDJ/MeK C bl coCcTaBndwOT oO4gunH

KoopAaguvWHAaALLWOHHBIX coeguHEHNNR, oTnNnunyawwmincs4 p .
YacTo B KayecTBEe /IMraHAfoOB MUCNONb3YyKWTCHA apomMm.
MOXHO BblAeNnNUWEB NPpOBBBAARAMELUWEHHbBX KWCNOT. M bl
nuradHpagsel MOT YT BbiCTynaTb Kakck cTpouTennbHbe 60
accoumayumm 3a cYv4eT TranoreHHounw cBa3u (Irc), yrT
9TO0O OTKpbBaeT AONOCHMTAEAMB HBI&N BABMOKHOI O AWN3arlb
MaTepnmanoB, OCOO6EHHO CEHCOPpPHLBIX.

B QAaHHO pab6oTe HaMu nony4yeHa cepusd KoMn.
2n 0o 46 e H3 o BAN)OHY, 36-AnmnogcanmymnosBol (DI SA) [ 2]
(PI'BA) [ 3] «komc nyotro., [BO K3aa3BaMHC M MO CT MW OT nNpPpeKypco
DI SA MOT VYT obpasoBH{ilMMaT KPP M MEOPH O N OK a3 ahm H a
[Cuz(4-EtPy)DISA2Cl4] ) nnwu TeTpaapgepHbEe KoMNAeKkKCbl,
KoopaAMHALUWOHHBIE NouMepb.o @Bpasnyywwita ec P bBHALI ek olviGl
Tene. Bce NMONMYYeHHBble coefgUHEHNH oXxapakTepwus
a Takxe pgna o6bpasluoB -Xxcum MUGH encpkovBee [peaHCbH EKTBbALH T O B O

o LY

-

Puc. .CTpyKTypa nosdEtPeBIBACGl.p [ Cu

t OBtslsO o' ff sdzdzj da#®2 f foif H HY jdialaCdgi 5 tc O dzls G73-20Q19). ( G o C
bolststc BAZzZOGSHOWdIs dOZzydtscects twkzSCtsotsHdIsj dzv o . dz. M.

[1] M. A. Bondarenko, A. S. Novikov, I. V. Korolkov, M. N. Sokolov, S. A. Adoningrg.
Chim. Acta2021, 524, 120436.

[2] M. A. Bondarenko A. S. Novikov, T. S. Sukhikh, 1. V. Korolkov, M. N. Sokolov,
S.A. Adonin,J. Mol. Struct, 2021, 1244 130942.

[3] M. A. Bondarenko, P. A. Abramov, A. S. Novikov, M. N. Sokolov, S. A. Adonin,
Polyhedron2022, 214, 115644.
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I'anorensamenieHubie PTATONUAHUHBI METAJJIOB:
KPHUCTALINYECKAsl CTPYKTYPAa U CEHCOPHbIE CBOICTBA

OB. BoWerAppafi® KnauMBPp.CyBxu®bBacoBa

R1m o] t o1, . [ Ootcjdas0jo0O 3, 1 Batsic
bonegard®niic.nscru

DOI: 10.26902CFM_2022_019

Cpegn opraHmyeckmMx NONynpoBOAHMUKOB Granoywun.
ccnepoBaTenei 6naropgaps+ KoOMNNnekKkcy YHWUKAINb H

TepMuyeckasd cTabnnbHOCTB, BA@QRYYME@HOTETD [BaD3

coyeTaHWNU c YHUKaA/NbHBMMN 3nNeKTpoOdPMU3I MYECK
ONNTYynNnpPoOBOAHMUWKOB bIX cnoes B 3NEeKTPOHMUKE Heob
aHeceHMA, TONWMWHY, OpUEeHTaAUUNIW WU YNOPALOYEHH:C
BMOXHOCTN cybnumMmpoBaTbCsda B BakKyywme 6e3 pas:
bIT b NMONYy4YyeH bl MeToAdamMu Punsmnmuyeckor oPVDpcaxpge
NN opraHmyeckaiyoesmon ek YOMBpkme Hunsa (

TOHKMWE NNEeHKNW dprTanoyumaHNHOBB CHNWMMOOMHEI B 3MEB IF
OT CcoOoOCTaBa Ta30BOMN @a3bpem3s TG /MBMHDIMNIT Ca&MHTOPHLLIN
Ha FOaO3HBD Pbl M NUW aKLenToOpb 3N€KTPOHOB.

PaHee 6bl1oO mMoKasaHOo, 4yTo BBegeHMNe aToMOB
PrTanoyumaHMHa nNPUBOWRMUTY BE IBHHEAHMIO e BB ADMUHB OTK
a TakKkxXe CylwecTBEHHO CKa3bBaeTCq Ha CTPYyKType
B /NnmMmtepaTtType OTCYTCTBYWT cucrtemMaTunmuyeckume p[faH
rasjor eHa H a CeHCOpHBblE X agpaxTTee pmc Tumie ,;, 0 B aBH a 4 a
cnexKxTpasnabHBLE XapakTepucTukwm n CeHCOpHBblEe CBO
mMeTannoB ¢ aToMoOM @Topa B Henepwchenp 1 iiioseem n o n

SO0 ITI3IWS S

Pb VO, Zn, Co, Fe Cu) , a TaKXe HeKOTOpPbX X/ao0p3amMeleHHbX
0.4 4 20 ppm 010
a 084, b
ZnPcCl ,-p o
0.3 1 064 ZnPcCl,-p
@] [e]
& &
’0?302- > ppm & 04
o 3
0.2
ZnPcF4-np
0'01 : fZnPcc|4-n%
0 I 500 1000 1500 2000 2500 3000 0 10 20 30 40 50
NHj on Time (s) Concentration (ppm)

Puc.1.(@) TuNnMUUYHBIA TpadPukKk U3IMEHEHWUWA NPOBOAMMOCTM
KOHUeHTpauw)y emaBRreAné Be/IMYUHB CEMCOPHOTO OT
TeTpadrops3samMeweHHbBX @GTanouuMmaHWMHOB UWH

t OBBISO o' §f sdzdzjy dzO f tod WA dZOfiZABtsPAOMASY . 2SH H j 6 C 4 1
[1] D. D. Klyamer, A. S. Sukhikh, S. A. Gromilov, P. S. Krasnov, T. V. BasBeasors2018,
18, 2141.
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CunTe3 U McciIeJ0BaHNEe IeTepOMeTAIMYEeCKUX KOOPAMHALMOHHBIX
nosuMepoB gantanouaoB(I1l) u d-meranioB Ha ocHOBe
N,O-noHopHbIX pochuHOKCHIOB

ID.A. Bp%M#saPaxMaBmapaefbdB TniRHCK as

R1m o] (pPotcfdzls joO 3, | sSoatsmMdedtems 6 3
bryleva@niic.nscru

DOI: 10.26902CFM_2022_020

MonyyeHne r1reTepomMeTannmMyeckKkumx KooOpaoWUHALMUOH.I
naHtTaHompapomB ofHOBAaANEHTHbBX WOHOB MNOATpynNNb Me
He TOMT»AONMNMBAB/IAEMOro CTPYKTYpP3HaOTronorp®,3HODO® p a
MOTY NPOABAATEL YAVWBUTENbHBLBE NIOMMHECUEeHTH®ble C
HenocpeagcTBEHHOLMU 6numsocTmn MOHOB pas3HOpPOAHBbIX
ymcna M TrTubKasa KOOPAMWH AN YBOAHT Hays HIse0d M e TOPHUT S O U H
retTepomMeTannmoeaciomy BE,6o0p noagxonsauwmx MOCTMUK
pewatwwee 3HauyYyeHUe. My nbTuageHTaTHBIE NUT aHa§/;
N- nm -DOHOpPHULIE aToMb, NBooM@EH®B® C TGMO,C PU HOK C W ABbI,
noAXOAAWMMN MOCTUKOBBMU frdimeawepameregmm Xc KL BB
OKCOMunln@ligc mm cpogcrtTeadamMmegma/MmAd NiwixaTomMamm

Mcnonb3ysd OaHHY 0 cTparteln(l)eCGul) 6 oim(dl)-Agillo ny 4 et
retrepomMeTannmueckKkune D-KoOPMeNHER L vHOAE 18 hig 1w o8 1 H
mnnmeTtTun) doc PaROp Kk s i g v2mmy do c dun HPBERA v g(ap nC . 1)
B nonyudyeHHbXx KC ddochpumHokcunamnr(llxk oeepeu pymmels
P=0, a K dveomzammao MEmmpumn agmMHOBBLIX (par MeHTOB.

—
\ N
N—/ |
N A
~ Hom (O<0)
| J v 1 N/
P \_/
Pic;PO Py,PO
Puc.1.PoCc PUHOKCMAbL, WUCHOIAbL3 O BPaOHVHELTEA JUYVIMAY encoK/Myxy eKHOA

MccnepoBaHb MOTO/NNWMMHECULEHTHBE CcBOWCTBAaAa nNOo
TuUNa naHtaHowupga, BXoAaAauwero B cocTas C O ¢
bPoTONWMMUHECLEHLNUN, a TakKkxXe Tuna NPOTUBOMUOHA
retTepaoameer&d R ux KC.

t OBSIsO o' f sdzdzj dz0 f tod ¥ ddOdzmtso 52 fSHHjtYCJ
AdJHItOYdd 193B.BORX1UN). [ s

40



CuHTe3, CTPOEHUE U JIIOMUHECIIEHTHbIE€ CBOMCTBA KOOPAMHAIIMOHHBIX
nosiuMepoB Lu(IIT) u In(III) ¢ rubkumM MOCTHKOBBIM JIUTAHAOM

AA. BacWhwhe.sdleMmakos

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
B4V, kEdaz 1dqsetso® 2, |1 setsmdeBdtmE 6
a.vasileva2@g.nsu.ru

DOI: 10.26902CFM_2022_021

Me T aonpir aHM4YeckKwue K aprkmaccpe o A BMOK )k pucrtannumuyec K

MaTepwuarnbl, COCTOSHALWNE n 3 MOHOB MeTannos mnnn
nuradHgamu. -dprHaHme & KM X KapkacosB XapakTepHDO
pa3sHoob6paswue, bnar cMa@BTCKIOT G OIMYUH IO C KOHT PO
nopuMmcrtTocTHnU U @GYHKUMOHaAaNbHOCTMKW Kapkaca [ 1].
mcnonb3oBaHMME MOK B KadyecrTBeE NIOMMHEeCUEeHTH bl
KpucrtTannmMmyHoOoCTN, perynmpyembx HQhopKaepeats Hax.
TpexBaNneHTHbBX WUHAMWA WU NwWTeuunmsa [JocTaToOYHO Ma.
MHTepec 3a CYeT BbLCOKOW XUMUYECKON U TepMuuy:
KaTanNnuUWTMUWYeCKNUX CBOWMCTB U NIHOMUHECULEHUUN.

B HacToOoAwein pabowme oXHpBEIEPUBDWEBHDLB HOBLbBIE
nonnvedpopmy navmum [ Hu(cpmhden)] € 2D@Hén= (1,106be HaHT PONTUNH,;
Hxhdc = IstcOdpynk norekcaHgunkapo6oHOoB@phen)(chde} ¥Go T a)
(G=2DMF o n3un n 3DMF- 1HGBpa n4) . Mo nwu moywpHW@BiccoTagpe p>XXaT C N0
oOoAMHaAaKOBOW sg,onwaomme 10T pa3HYytl ynakoBKkly) cnoé
copepxXaT MU3OMEpPHbBE KOOPAMUHALULMNOHHMLEY MEPLHLEIeK UC /P
B3NN OAHOMEpPHbLEe «NedTHUWYUYHBLIE» LEeNOYKN B

Kpuctannunuyeyxxm-eA o6e6mmy Yy TTaHOBNEHbB MeTOALOM pe

aHanmnsza (PCA), a WX 4Y4ymcTotTa M cTabunbHOCTbL |
aHanunmsa (P®A) , 3 1eMeHTHOT O CHN, TepMoOoTr pa
n KKn ek TpocKkKoOonwuwM. CoegVNHEMHNE WREGAAWAKNE OOPpemaad

ot 20 % po 40 %, a MeTOAUWKM CHUHTeEe3a ycnewHoO I
BuUuagBnaA BCeX CoeAmBmwea B Ha NOMNHecCcULeHUMNA B T
YTO pAenaeT UX NepcnekKTUBHbBMWU [ NP MBC NVD N1X% VBN IVBYAEHC
NIOMMHECULEeEHTHbBIX CeHCOpOB.

A

Mimdzi Hso Odzd ] o' §f sdzdzj dets § tod W  dzOd2BEO478.2  SHHJ t6>

[1] H. Li, M. Eddaoudi, M. O'Keeffe, O. M. YagHigetters toNature, 1999, 402, 276.
[2] Y. Cui, Y. Yue, G Qian, B Chen,Chem Rev, 2012, 112, 1126.
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CuHTe3 U ucciieJ0BaHNe «KKPACHBIX» JIOMHHO(OpPOB
Ha ocHOBe KomIiekcoB Mapranua(ll) u noamaenranbix pochuHoKCHI0B

KA. BuHo%paM.oBTaa%t MP.a Xn € a o e éF.n HCY x u x
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C pa3BMTUEM COBPEMEHHONPEEBXKGUVKWM B BBREAWGABBREX
KoOTOoOpble CnNoOCOOHbLEe npeobpas3oBbiBaTb 3NeKTpuUuyeck
npuM co3pgaHUM pguUCNAeeB U OCBeTUTEeNbHbLX nNnpubéopo
SPPeK TUBHBIMN U ycToWYUBbBIMBMMUADPN OFfMOA e mBHOIP 0D Y
o6bnactTmum H9BNAeTcCsH CO3[JaHUWE «KpacHbX» JIIOMUHOO
B HacToOswWwee BpemMAa B OCHOBHOM MW3BECTHbB «KpacH.I
r¢ri11) n Pt (11). O6bIY4HO W” 3 JKYOUMATIILEVKEC bIB Mie mai € H Q
HM3KNWE KBaHTOBbLIE BbIXOAbl, a OYeBWUAHbLM HepgocTarT
MX BbICOKAasfa CTOMUMOCTGHGb. PeweHnmeM npob6nemMb MOT Y
3HaAaYMTenbHO JdeweBne upuama U nNNATUHBIA dl@er] USHTE
Mn (1 1) CUNbHO 3aBuncar oT ero KOoOOpAaWHEHELUMOHHC
B TeTpasgpuyecKoOM OKPYXEHMUNW NPOABNAKWT UHTEHCHU
oKTasgpunuyeckue KOMMNJ/eEeKC bl MOT YT NnpoABNATSL nv
BHY TPUAUT aHOHBX nepexopaddsieprx@@omwpaOMfnyHmE@KDda 3 CHAE
moMn*aBnaertrca TywumnTenem /NIOMUHECULEHLUMUU. Ha oOCH:!
OTMEeTUTb ABe T PYynnb NOMUHECLUPYWIUWNX COANHEH
X—ranoreHupag) U KOMNNEKCb C KOOPAWHWNPB®OAaHHBMN |
B HacToOoAwen pab6oTe ucn eas3Poc=B0s N MBC bK OITUOrpabHX b TTC

copepxXxut apbwveTtepeqguun, YTO paéT [AOoONONHWUTEeNbt
ANA peanvaagmwmy e@©XKoro oKpyxXxeHwuda Mn(I11). Takwue
npounMs3BOAHDBMetNEMMBOBLBE cTagunmul 1)2pepegupgngeg EP
hoc popokcwumpga (Pmc. 1). 3T|/| PocpPMHOKCU AL MCNOIT
6pomMungxnepaep Mapraduya(l1l). Bbino noka3s3aHO, yrT
B TBEPAHOM COCTOSHWUM oOoOb6GBNnagakwT UHTEHCUBHOW NHMMU
B Ph PR
Ph Ph N)jph Ph N)j
\ \/ ]
P. P\J\
+MnCl 07 "N"SN7 07 "NTON
’ foHE Ny Y

EtOH N
> \

O \ \
1)+PPh2C1 HNs NN Os N~
HzN—< N Y | N \( |
\ 2)+H202 Ph HN <\ > PH Ph N P ph Ne

X=NorC ]
R =H or Ph +MnCl, /§ (‘
Pon—
EtOH thl’ “‘Q/ jl’hz Pl? B

HOEt—\ln -Cl HOEt— Mn —cl
H ’

N 0. N >~y N\
) \ // Fh \H/\ NS"
- PPhs 2 N~ k/‘l
=N" H cl al =

|
Mn Mn
P[] ~cl
G Cro

Jn

Puc..Cu HT e3 5 unrRy(Hef cPs= Or ﬁ/lnaK oMn(il )1 em @ 0OBC HO B €.

t OBBISO o' f sdzdzd dz0 ftcd W ddzOdemMtseos?2 Y SHHJjYSC] 1 to
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(MeNHs3)2[{Moslg}ls] kak yano6ubIii mpekypcop AJIst MOJydeHHst
TOHKHX IUIEHOK KJIACTEPHBIX KOMILIEKCOB

0. A. BopdTHm.KdHOENKOBaA

R1M v (061, . [ Oostcjdzls’ jo O 3, 1 totMmc
vorotnikov@niic.nscru

DOI: 10.26902CFM_2022_023

OKkTaapgpunyueckmwne MoaowunAaHLE KnacTe pMoslgls" kK 0 MnN s
(L-opraHmyeckKkunum wMUANM HeOpPraHMUWYEeCKUN BHMMaMHEBMMEL]LO
Yy 4 e HblX 6naropgaps+ Hanuuyunti OG6O0NbWOTI) paARROOOEP
KnactTepHM®Ig*sfipond6bunnbHble BH@lHGEr amym@aHaaek {p
(iv) BHICOKYW 3KCTWUHKUWI U WUWPOKUN nNnpodhummb cne
WM PUHB 3anpeweHHON 3025 BB, MBH@GIOWHI pdadHTT et
KOHTpPaAacCTVH)OC ARPX YK AONT OXUBY WY NKMMUHECULEeHLUNI
MHppakpacHON o06NBSEDAXMMINEK BpIZ OKMI™MM 3 HaudvyeHMAM
(viii) CNnoCcCO 6 HCoECHTCbM 6OIMB N pPpOBAaTHL npouyecc redHepanuy
Bce 9T0 06bsAcHSAeT 3aMHTepecoOBaHHOCTb MuUcCCAnepm[

OTMETUTHL, 4yTo B COBpPEeMEeHHblIX pab6oTax BCe 4y a
BO3MOXHOCTM®W N pakT WY eqcoKOoHrboX MNcpovieNgeNHHeeHHM s . N oH 0 B b M
NPpUMEHEHMUSA KnacrTepHblX KoOMNnNnekKkCcoB dABNsaeTcCH q
KOMMNNekKcoOB B KauyecTBeE KOMMNOHEHTOB CO/THEUYH bl
MCNONb30BAaHO BCero 4B a MeTOoga Ha-HBPE@HAMHAK aa K
M 9aneKkTpodopeTmMmyecKkoe oOCaxXpeHUe M3 pacTBOpaA.
MPOCTbLIX METOLOB HaHeCeHWA KOMNNEKCOB HAB/NAETCS
OpgHuUM ns3 Hambonee nNpPoOCTbLX MeTOA[OB ABAAeTC
O4/TOXKY. BO@gmeiHBl kpuecTBe Tnpekypcopa Ansa [
nonb30BaTh K p[fMiogisH ot ¢ WMe MHN 1 B cBoeM <coCT
CTabuUNbHBN KaAaTWMWOH, KOTOPbLWN NpWU HarpesBaHUMN
Mnnekc O6bn nonykiaeTHn ondafMmilld a mdlBy yeHUe Tepwml
310XKEeHNWA MeTOoOLOM CUHXPOHHOTNIO TepMWUYecKOT O
oMmcxoaunuT pasnoxeHMe KaTunmoHaMeNHpgHb NH:nBlel,uem 5
HakKo TakXe npowucxogmdoOe. K nlcenve HHIEE NMKEOHMVENeN, e Kycgaa Ji
opeTMnMyeckKun NOoO3BONAEeT BHeapuTb B COCTaB MWHO
XpaHeHUWW cocTaBa CTpPOeHUSA. B kKauekbiBe Ta
K, nyTemM Har p ep[fModslskc PBLboep af MCMe NP Mbl /2 508 ny 4 e H
Mnnekc PHdostslhsp a CocTtas coepgunHeHUA 6 bl N no
HTITeHOBCKONW ®(MOTOINEeKTPOHHONW CcNeKTpPpOCKONUMN.

MNnieKca nNoKas3ano HafnuMmyiune pexkopA;aHioo wnlp8o0k0o rHOM
O cooTBeTCTBYET WMpPpUHEe 3anpeweHHON 30HbB ~
HoMnpaTtToM Ha ponb PoTOaAaKTUMUBHOT O cnosqa B cCo
3MOXHOCTWU Mcnonb30BaHNSH OAaHHOI cumcrtemb A7
MMNJ/TEeKCcCa b CBWUHLa B OMCO 6+bIn HaHeceH MeT
ANoXK® .( 26500°0 nokasaHO, YT O MUMeeTCs BO3MOXE
NWUHB C COXpaHeHUuem onTRYMoelgleg X dTmXMMmT BO 6@
HHas4 CMNCTEMaMOOKHIOEH BA €m0 /IBFMHE HU A N JogkshHeld K coe
NWb6bIM KaTWMWOHOM.

O 430X WXLCXTX-H40-H03TXITSaOd
DO O0OO0O0YWPTO0DOVVODPET®»PODO

{ OBkO o' fdd &0 ftd YJdkokhsss? (oHHjEYS ]
t sMmd2MEB2 AJHIOYRILBOMKE) Y jdzHdw -~ 4]
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<I)0T0KaTa.1m3aT0p HAa OCHOBE€ TUOKCH/IA TUTAHA U OKTA3IPUIECCKHUX
KJIACTEPHBIX KOMILJIEKCOB MO.]IHﬁIleHa

H.A. Bopo¥ MKk oBd,p s.H Bop dTHM.KoOBecT?Oonanos

Rim vl tod1, ft. [ Ootcjdzs! joO 3, 1 totsMmec
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Pas3paboTka 3 e KT WnNBHbIX cumcrTem OUYNMTKM BOJAb
COBpPEeMEeHHOIW HayKuUu BBUALY MNOCTOSAHHO pacTyuwenn n
YyHUBepCarnbHBbLIX METOALOB €€ OUYUNTReNKY N3 TMmYHMBRET
Kpacutenun, HABAAKTCA OLHMUMWU M3 CaMblX ONacHBX :

B pgaHHOW pab6boTe oOKTasagpuuyeckume T anor eHUNJHE
[{ Moelg}Le]? (L = -NOs™, -OTs (f-SOs-CeHs-CHz) ) paccmMoTpeHb B KadecT
AOo6aBKNW K WMPOKO U3 BEUMOKTMYLYK ama/amsaa TBO pdga 3 e
TUTaHa npumMeHsaAeTC 4 4 n 4 boToKaTanNnmMTMUyecKkoro
ogHAaK o, ero MmMcnonb3O0OBaHWEe OrFrpaHWMYeHO nNOT AouWwe
Ao A0 aBaoieHMUe KnacTepHbX KoMnnekcos,00un wwevito n
NO3BONAT MNONYUYUTb NepcneKkTUBHLIE @GoToKaTanmsa
6enom M CONHEYHOM CBeTE.

B xoae BbmMONHEeHMA paboOoTb 6bIAN NONYyYeHbB HaHO
TUTa@H@a3e aHaTas3 W nponuTaHb pablacd®@RM@ Kk nac:
(puc. 1, Moolg}@OBsg]y v  {aueToHe C KOHUeHTpauuedi
noKkas3aHO, 4TO BHelWHee NUFraHAHOE OKPYXeHWUE He
panoxXeHwuasn MOALEeNnNbHOWN MO/TeKY bl 6pomMpeHONNTOBOT O
NMPoucXae3gamTc BASB3 bIB a H U ATIOKmavaipieekKcctoBo e GHa @y MmH anuivmmn
obpa3oBaHMA BOAJOPOAHbBLIX CBA3en. TakxXe O6bA0 nNO
(4008 0 0 HM)aAakwa@miow yBenmuyeHMne KOHCTA AQHT b pasnoH
MW aAns Haunbonee KOHUEHTPWUPOBaH(Hpowco. 016,p ac3nupaa BCAO)C

0.0 k=0.06 min™, R?=0.96835

0.5 ® k=0.18 min"', R?=0.97527
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Bpemsa, MUHYTbI

Puc.1.M3 06 paxeHne IMH@N.Hlacema) , KNHeTun4yYyecKkune OKpuBbLE
6enbimMm cBeToM B n pTileg Y@EO: BIX@TiG» 6 pas3 L 0B

B mccnepgoBaHMM NoKa3aHaO COXpaHeHME CbOTOKaTa

ob6bnyvyeHwus 6ensm U Y® cBeTOM. Tak xe Ha OCHSGC
npeanoioOXeHNeE 0S-C XpeenabamIBBLELM C T B U A ABY X nony
C oObpasoBaHMUeM BbCOKBanKOIr B AlBIX Jpa-AARANM@ABEB@ETPU

6blNN NpPpeagnoXeHb CcxXxeMb pacnapga bB®PC M noagTBeEepXxX
AO NPOCTbLX OpPraHMYecKUX U HeoOpraHUMYecKMX MOIE

{ OB slsfos dadzj dz0 § tod W d dzO dzf) @2 A8-201 7)) ts HH J eS| i § dgr dhd (} to j
{ A +B3498.2021.4
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I'mOpuaHbIe MaTEepHUAJIbI HA OCHOBE KPAacHOro (pochopa U 0AHOCIOMHBIX
YIJIEPOJIHBIX HAHOTPYOOK /JIsl AHOJ0B JIMTHII-HOHHBIX AKKYMYJIATOPOB

A A. Bop dho*yCa vHTeBmas®p ofB.a by Ay Be.B OKDTpy O

R1M v (061, . [ Oostcjdzls’ jo O 3, 1 totMmc
vorfolome&ra@niic.nscru

DOI: 10.26902CFM_2022_025

dnemMeHTapHbLN doOECThOPH MNPaMBME KB KavyecTBEe MHOTC
MaTepunana -WIOHAH bUUXU Takik y My naTopoB ( TNA) 6naropga

emMmkocTunu 2596 MA-4y/r. Cpepgn BCEex annoTponoB K|
MW KOMMEpPYECKWN [OCTYNHLBRBLBMAREGPUNZMMMUYeOKKOALEE:"
m aBngaeTca Haumbonee pacnpocTpaHEHHSBM. Or paHuwu
B JIMA cBA3aHb C €ero HWU3KOW S9NeKTPONPOBOAHOC:"
npwu LUKAUMPOBAHUMU, 4yToO NPUMBOANT 1K KOYybNCOTHPOOBIC K D
3 ek TMBHOCTMU n paspyweHnNw 3neKkTpopga. A n A |
yrnepopgHas MaTtTpuya, KoTopas nosBonAaerT 3awmnTt
pa6oTte JINA. BHYyTpeHHME NONOCTMU OAHOCNOMWMHBLBIX
CNyXkmomwmTehHepoM ANA nNnpeporTBpalwWeHMa KOHTakTa
cCpeagbl, OGbICTpPpOI perpapgpauynu MaTepuana n CHMWNX
npu UUWKNNPOBAHUMN.

B Hawen pab6oTe A[aNnsa CcCuUHTe3a TUNOPUMAHBIX MaTe,|]
mcnapleoimmpcaynmn. Ona 3TOrGO6Ba3HMHY awaly Tl H C
npeaBapuTenbHO OTKDPBbLT-bkep a@¥Hili, deo crepbopg py AWM Y N bl
3anaumBannm N Harpesanu B MydenbHOW neunm pgo 80
PQOYHT/ P. MoCKONbKIye Ba NhoAUBTT eK &M NpPpOoOHUKaAaeT B
OYHT, Tak ocepaeT Ha nosepxHocTwun OYHT, HaMu
OYNCTKM OT NOBEePXHOCTHOro docdpopa B pacTBOpE
0603 HRO¥HT). UWccnepoBREMEe OB TPPUBINEOBOBCKON
cnekTpockonwuwu (P®3C) nokKkasa/no, 4UToO OYMCTKa
B ob6bpasyue ¢ ~16 at% po ~8 aTt %.

®oc pop Ha MNOoOBepXHOCTM! 3HauYnNTeEeNbHDO OTNMYyaer-
npmBecTun K CYyWecTa8EeRHIEMY PBXUMHAUOCKINE XapakKT e
B nnA. On A OueHKMN BANWAHMNA BHeWwWHerT O doc opa
KoOHuUuamum TpyoboOK, Ha KoTopble ¢Gocdop ocaxpgancs
ocdpopa ~17 aTtT% No AgaHHBLM P®PIC) .

O6bpaseuy 6e3 oewxHww TEAODr O Pochopa (P@OYHT/ F
63% OoOKMUCNEeHHOT O ¢ocdqopa, npogpeMoHCTpupoBan 3
nnotTHocTAax Toka 0.1 w 5 A/lr COOTBEeTCTBEHHDO,
3HauyeHnma 900 wu 486nomAmMe ray nkmsk no Bp aBal@H ( P @O\
npeobnapgawuwein GopmMohn O6blN 370€eMeHTHbBN docdcdop
doc opa), 3HayeHMNAa emMKkocTwnm cocTtasBsumnm 609 wn 3
OpHakKo nNnNo eMKOCTHOMY BKnapgyO6horwAo/pwa o©GHNT BAAT/C
FrmMmépumaHbln mMmaTepuman OYHT/ P nokas3an caMble HM3K
NPUNOXEeHHBX NnNo28O0cwmAX/ Tpkaute cBSA3aHO Cc npe
docdpopa M «He3aWNMWEHHBIM» @GocchopoM Ha NOBEPXHC

t OBBISO 90 {fistaizfzjVdy dzOdzmtso 52 § sHHFW3NYD.] 1A (ftesy €
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CuHTe3, CTPYKTYpPA M CBOIiCTBA HOBBIX TeTpasiIePHBIX
ceJIeHOHOanI0B BaHaaus ¢ ssapom {V4OSesle}

P. P.°Tanwues

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
galiev@niic.nscru

DOI: 10.26902ICFM_2022_026

XanbkKkoranoreHumnpgamm nepexopfHbX MeTM®@QHaB Has

M= nepexopnHREFE ONeSedlg Hal=F, Cl, Br, |) . Q9T 0T Knacc <cCcoO
XapakTepumsyeTcsda MHOITroobGpal3aeldOoORNHT Py K@Y @ H N aC B E
coyeTaHMNI 31eMeHT OB B cocTasBe, TUNOoOB Koopa!

XanbkKkoranoreHumpags wmMeTannoB naTtToh r pWwxTaNb paHee
M B TeyeHWe [JONTOro BPEeEMEHW eOAUWHCTBEHHBM [eE
BaHaagnmna K OmnibBmg £ 1] , UbMW HEeOOblHHbBIE MaATlr HUTHLE |
cTanun O06bBEeKTOM U3YyYeHMUNSA.

Cnabasd M3y4YeHHOCTb XafnNbKoOranoreHwmwpgos BaHapg
B CucrTé-@Hat PesynbTaTom Haweu" pab6orT bl CTal
O-14, € H T pavHpHOOBI O ceneHovopunpga WVeGSelalgpa] .c Bhbopwmpyp:
TeTpasapgepHor o/403elg wpravcenkocnaa r a eV40,4 raa0ep o a T O M bl B a
pacnonarawTca NO BepwMHaM WUCKaAaXEHHOINo TeTpa:
coepgunHATCA MmiSer wrlapymammu, ocTaBwMmecsa Koopa4g
3anonHgawTCAa TeEpMMHAQObLEHbBIMANbHEWNWNX UCCNe[oOBaH
H O B bl X KOMNNekKcOoB pas3/inyHOMu’ pas3MepHOCTMW®, C O/
bpar mew ¥ :Vi,OIBle-12 ( B W40Sele:CsNoHs, 1D — V40Sels, 2D — V40Sels
M coepunuHEeHNE, coBMewawuwee aABa CTPYKTYPpHbBX d
[VSe4[V4OSele] 122

B xopge pab6orT bl 6 blN ONTUMMUINUPOBAHDB CWUHTES

cCoegUWHEHNN, M3Yy4yeHbl Kpucrtannmumecawvien ec Ty & ir g
KBaHTOBGbIe pacDETToN AMewMmoo/jgeokMy 1A pHOT O KoMNnAaekKkca
cBA3¥YY B TeTpaagepHOM bpar meHT €, a Mar HUTH

napamMar HUTHY NPUPOAY HEKOTOPbLIX M3 COE€AWHEeHMNI

{ OBBlsO o fsddj 20 ftod j¥ d dgOdhEo tsAGBPRTHE & Cd o Is t
Bd&zOCsHOdls dOZydscets tkSsosHdljdY €. 5. d &. I1.

[1] Y. V. Mironov, S. S. Yarovoi, D. Y. Naumov, S. G. Kozlova, V. N. lkorsky, R. K. Kremer,
A. Simon, V. E. Fedorow]. Phys. Chem.,R005, 109, 23804.

[2] S. B. Artemkina, R. R. Galiev, P. A. Poltarak, V. Y. Komarov, Y. M. Gayfulin,
A. N. Lavrov, V. E. Fedorovinorg. Chem.2021, 60, 17627.
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Ho.JIyqune BBICOKOAHUCIIEPCHBIX AJIIOMMHATOB KaJIbIIUA
CO CTEXI/IOMeTpI/Ieﬁ MalleHuTa A3POreJIbHBIM METOA0M

I0.I0.T e Pyt A.. BE IO L R H a

%Rs uwJ] to61, fte. [ Ootcjdzls’ jo O 5, | ot
1V, kdz 1dtseseaO® 2, | tsossMmMdeBdtemME 6
yurygerus@yandex.ru

DOI: 10.26902ICFM_2022_@7

He o6 blyHBbIE aneKkTpodmnsunmyueckmne n XU MUNUY03C K N e
n n &C12A7 ) 6l BOHepBbe onucaHb [B. pBab6oa@ixa Br pNd i
BXOAWUT MNONOXWUTEeNnbHO 3apaMa0uimmil Bappmadpy evM@aaT as
noagpewéTrmRa8, KOODOPOMN MOXHO XBblHanODOBIbAKN B e pH e
3peHnda KaTanmsa npepgcrtaBnawT MaTepwnaanbsl, B CO
H-, O, O7, a TakKkXes amMeraeHpaw dGopmMa MaMleHNTa. Bo3l
XUMMUYECKN aKAMBHBX @@pPapMKKMcnopopga Ha pewerTEk
3HaYMTeNbHbBN MUHTepec C TOYUYKMWU 3peHUA UCNONb 3
KaTanmiaaTopoB UANMW HOCUTenew nNpu NpoBegeHUMN 0|

AaporenbHbN MeTOh CUHTEe3a BBIBOKRAANCBEPRGGRAMMI
CTeneHMW COXpPaHUTb NOPUCTYHIKW CTPYKTYPY nNpoMe Xy
pacTBOpuUTENnei B aBTOKnNnasBe npwu CBEPXKPUTMUYEC
C BbLICOKWUMMU YyAaeNnNbHOW MNOBEPXHOCTbLI WUB NOPUWETDEL

npekKkypcopoB npwu NoONy4YeHUNwU asaporenei anwMnHa
Kanbuwus n msonponokcwupf anmowMMNHNA. PeaKuMWOH'
fob6aBneHMmemM BapbumupyemMor o KonumyecTtBa BOAgb C N
16 yacoBMmmnBCgBIMOK/TaBe npum TemMnepatype 270 °C

B 3aBucumMoCcTM OT MUCNONbL3IOBAHHOINIO Ha cTapguwu
nNnoBepxXxHOCTbL oO6pasuyoOB cpa3y nocne CYWKHW rs as-
MeTtToagomM PO®PA 61O NBAHBEPRAEPMCTAGP®IOBAaHHONW ¢
nocne Cy WKW B aBTOKNnasBe npwu MCNnonNnb30BaHUMU
MO CpaBHEHWIW CO CTexXMOMETpPUYECKWUM KO/TMYyecCcTBO
yAenbHOIW NoBepXHbCY bW LA PO N A BIPPHOMHALI U TB @ Gi i & 06
asporeneim npumu 700 °C B NoTOKe BO3AYyXa.

MeTopgoOM MNP C Mcnonb3O0OBaHMEM CNWHOB BbIX 3
Ha MnNOoOBepXxXHOCTMWU ob6bpasuyuos anmoMmnHaTOB Kanbuwusa,
CywecTBEHHbBIX KOHUEeHTpauundpm@mKRUWEBRABROMNALNAAMBK
CMUNbHBIX 9NE€KTPOHOAKUENTOPHBX LEHTPOB, CNOCOO6E

t OBtSISO orf §fsdzdzy dzO fHted WddzOdzemtsoe 52 ftSHHJjtYCJ
SBtoOLso Odzgd™ A © t©OBECOR cEtMikzuOtmise j dzdetsets L O
(f 6tsj ¢4 @121011390054).

[1] K. Hayashi, S. Matsuishi, T. Kamiya, M. Hirano, H. HosdNature 2002, 419, 462.
[2] A. C. Pierre, G. M. PajoniChem. Rey2002, 102, 4243.
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Biausinue 1TuXpoMoOBOil KUCJIOTHI HA 3JIEKTPOXUMHUYECKHE CBOMCTBA
YIJIEPOAHBIX HAHOMATEPHUAJIOB

BB. Ton%e®xuu. HYHEPrA.p obisiHeHsoaB

q91uvuv, ftwesmf. sOLdO [ OKLEMO, 20, 1 totsfh
'Rmuvsuf wf t¢é61, kdz. sklsOljd&OHL] 18, 1 ot
golovaxinvalerg@mail.ru

DOI: 10.26902CFM_2022_028

PyHKUMOHaAnNU3aumMma YyrnepoagHbX HaHOMaTepuarsnos
PYHKLULMOHANDb H bIX rpynn, KOTOp®ble MO XHO mcnon
CynepkKOH /I e HCBabTeo pale H Croapssbl , GnoceHcODpBHl, MeMOpaH
OKMWC/TWNTPeUBAH ONMMOYy CKa3 blBaeTCcAa Ha @YHKUMOHaAaNM3auwm

Ha mwu 6 blno M3yuyeHO BNMUWAHMNE o6bpaboTKM MHOT
B pacTBOpe AUXPOMOBO/W TBIOPRGMNEM XQPOWMOB@:N @ ap a
KoHuyueHTpauyuunsa Mc @c TnaeeprentaOe 3 eb bin o NONYy4yYeHb faHHE
€EMKOCTM MHOT OCTe€eHHbIX yrnepopgHblX HaHOTPpPYO6OI
PYHKUMOHaAanNMU3ayuunm. ana MHOT OCT®&HHBbIX ylo20d e po a4 H
n MYHBDT60 BAMAHME BpeMeHW CcKa3bBaeTcCcsa -1020MmHakKko
6blNN OYMWEHB OT Ka#HADMBW3 aHTeorp. a,lNMpan MOHKa 6uarckoceB B
LocCcTuraerTcs Hanmbonb uwas yoLenbHas eEeMKOCTHDb. H
3aBUCUMOGHBDINYyB®KOCTMN OT BplegmMeHUMm ob6pabOTKU (plI

N T .
v
= 801 * °
= *
>
60 4
[ ) *
1 2 3
t,
Pucl.Tpacduk 3aBMUCUMOCTWUW yAeNbHONW e€MKOCTWU OT
OrmMmevyaeTcCa8sa, 4yTO0O ANsa o04unuwelHHHREX 00MTp akoa T &/an 38a T30
ANXPOMOBOW KMCNOTHL NpuBoaAUNT K NKernuniersMaoMYdmK o
95(2 wmB/ ¢c) d/r . JanbHelWwaa ob6paboTka nNpuBoOoALg
HaHOTpPYOGOK, M3 4Yyero cnepyeTtT YMEeHbLWEHNE €MKOC
c nNOMOWbIK LUBMEMMHEMROPOMETPUMN c MCNONWI®BAHMWU
B KauyecTBe cpefab. [Ana uMmcxopHbXx o6pa3yoB yagenb
PaHee 6b/10 OTMEeYeHO, YTO HaAa U3IMEHEeHWue CBOIWNC
rpynn. Ana o6pas3uyos, o6bpaboTaHHBX B TeuweHWNUe

yrnepoagHoro HaHomMaTepuana -A6ROumaert 330ah.nhat MY
OTMeyaeTCcs Hanuuiume XpomMa B KonumyecTBe He 60n
M3MEHEHWNWN YyaAeNbHON eMKOoOCTWu.

O6bpaboTka B AUWXPOMOBOW KuUCNBAEe PHEBRORDRARAaAaNTHB
MHOT OCTEHHBIX YyrnepoagHbX HaHOTpPYyO6GOK, 4TO B CB
cBoWcTBA MaTepuana.

{ OBlO o' fsdzdzj 2O ® ©OKRSOR cMmizHOEmseBRESE s
0008).
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OYHKIMOHAIU3AUMS MHOTOCJIOMHBIX YIJI€POIHbIX HAHOTPYOOK
KaK CIoco0 ynpaBJjieHHUs JJIeKTPOKATAIUTHYECKOH AKTUBHOCTHIO
HaHeceHHbIX OKcHIHBbIX FeCo HaHOYacTHIX

rB. To/fy*6.y.B K &3 aA.o8Cee B woB\uH NuPePulk.o KB o H
B A Ko n e’doM Morale§ W. Schuhmarfn

Rs o tod1, fHtc. [Ootcjdals! joO 5, | tatmd
B4V, kEdaz 1dqsetsoa® 2, |1 setsmdeBdtmM¢ 6

RIM & 191 J datf 16310 OO fipd G3G0R0M ¢
Ruhr University B®D50, A4Y8BochuthnGermany si t 2t sstr .
ggv@catalysisru

DOI: 10.26902CFM_2022_029

B nocnepHue r of bl pa3paboTKkKa BO3O0OOHOB/1A€Mbl
Heprumm GBNAeTCHA ONHMWDBX WIBY eKCKKMXE BBIX [ aHYA YB MU P €
OLOPOAHBIX MCTOYHMUKOB 3Hepruwu, Takmx KakKk 06|
O34y WHbIEe OaTapewun, MO3BONUT 3HAUYUTENIbHO COKHZ[
HepreTmMyeckKkon oTpac o @CTHBCEB HIAraM Xn pyoc6T/peomiac Ti
M3TOTOBJ/IEHUMN O6MPYHKLULMOHANbHbIX Knmcnopoagt
BOAOUWTENbHOCTbLI peakuwmun BbAEeNeHNWA Kucrnop
: KOTOp®ble ABNAKTCA KMHEeTUnYecCKHMU MeaneH
Yy T O Y HbIX NPOAYKTOB. BonbwmHcTBO n3sgec
KLMWOHANbHBLX KaTanuitunmyeckunux cumcrtem obnap
PBK, a TaKXe HU3IKONW CcTabuMunbHOCTbLI MUNU B
AAaHHOMN pab6orTe 6 blNa npeAanmenkesH a Yy /aypupe«H
OMMpPpYHKLMNOHANDbHOI AaKTUWUBHGG®BIWM O yHaacHTercue H BbI X P BKé @d
onTummsayumiw @PYHKLMOHANBLHOINIO cocTaBa WU CTPYKT!
MHOT OCJ/TOMHBIX YT nepogaHblX HaHOTpPYyO6GOK ( MYHT) [ ]
HaemmMmpoBaHuUunM MYHT as3oToM B Xo0p4€e UX CUHTe3a B
MMMakKa B peakLUMWOHHOW cpepe M UX nNocnepgytwe .
mcnore. KoHTponb XapakTtTepuctunk MYHT B 3aBucwu
cywecTesopgamMm GUu3nyeckodi apcopbébuywnwn a3oTa,
CTaHOB/NEHO, UTO yBeNHyBepRraK KIODGHHIMHIT paMea N C
punBoaonTt K pocTy c-MYyepxaHun®. 2a3moral BaN %, a
TPYKTYPHBIX pAedeKTOB/NRBe KaKM3KCaRYCTIBPEeHXNpPOA xet
mcnurtenbHada ob6bpaboTka NPUBOAUT K U3IMEHEHMUI
3Bongaer LOMNONHMUTENbHO ynpasnartb TEKCTYPHBb
YHT, 4yTo cnocobcTBYyEeT YNY Y WHEAHHWOW a @M IC ) € pBCaH ¢
ApoduNnbHBIX cBOWMYXHBIOROBEBPXRBOeRn @ANGINYMHIBxe Co O
pa3ey npopgemMoHcCcTpupoBan 6o0onee Kn306MWpUYBETPEEI3b H O ¢
9NeKTPOHHBNKN NyT-MYHDXxcp&pboer n BN{ESPMY HHI@XC 0 O
Kas3an nyduwyw cTabuhbomAxcw BOBB e MBO RBKE KIH e H
F ex@@VONT-O x a TakKkxXe Haumbonbwyw OMEPYHKLULNOHaAaI
enu BCeKX mMccnepoBs@HABIX Bppopaduyoe T ARADEMY O C
Py OKHW@BUI b HBIMKN 3 TeKTpoKaTanmiaatTopaMm, ONUCAHHE

p
n
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sSBtcOL B Odzed™w A o tOBRBCOn cEtMzHOtmMlse j dedzsce s L O

s € lsh 241819UL390054).

1] M. A. Kazakova A. Koul, G. V. Golubtsov, A. G. Selyutin, A. V. Ishchenko, R. I. Kvon,
B. A. Kolesov, W. Schuhmann, D. M. Moral€shemElectroChen2021, 8(15), 2803.
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Tepmuueckoe nmoBeneHne koMmiiekcHbIx coJieit Co(IIT)-Fe(l11),
HaHeceHHBbIX Ha AI(OH)3

A. Thh.c PéB aCle my uPvHH alls.e P o B
RMmu{ Cfu s1EBLEOH] BexBGEBEHHDOIsdIs' 1842009
angostev@list.ru

DOI: 10.26902CFM_2022_030

M3 BecTHO, 4T O npupopja KOOPAWHWNDPORBAHBHILUXA H M B
Ha TepMMUuyeckKkylto YyCTOWUYNMBOCTHDb 4B O WM HBIX KOM
n KaTanutunuyeckKkylto AKTUBHOCTHDGb NPOAYKTOB n X
K aKkK npaswuno, OKC HaHOCAT H a HoOCWTEenNnb, npup

BAMNAHMWE Ha TCETPOMIMWEBCOKCYTH®E WM KaTaNuUWTUUYEeCKY akTmu
Lenb JaHHOMOK®&AB@THW BNAMWAHWE -KORUWIECOHU & ac By
KaTanumiunyeckunx ®KEQHpo3Aommiind@KLCH+eHna kKaTanumTuny

MCNONb3O0BAHHLI CANMHG)6][ FE(CN)e][ (1), [Co(en)z][FE(CN)e] (I1),
[Co(NH3)s][ FE(C204)3] (I11), [Co(en)s][Fe(C204)3] (1V) n CBexXeocCaxXpjeHHbl
aAanwMNUHMNA, CMeWwWaHHHbe B COOTHOWEHUMU 1:6. Mpo
TepMuU4yeckwmi aHanns KOMMNDO3WLUMWIA B TOK e apr oH

nNpoBeAeceWBITRBERM PEeHTrIetDEOABPBMAT pMMECKNIN aHanNWU
BeE/ITMYMNHB yYyAeNbHOW NOBEeEPXHOCTW U nopumcTtas CTp)
KomMmnosaumyuunm yctonmuyumsBb M@ U 3Hareme BHaaHdW MO n/@ € € & 0

noTepun Maccbl. Mpn cpaBHeHUN appoumacfKGCIiogegTB.
n KOMMNDO3WNUMWI o HocuTenem BUWUAHO, 4yTo nosaBne
TepMMyeckomn ycTWhnuunHKb: 250 °CH g JBKE U K pocTy BejJ
yaenbHON noBep’kH®es nH ocaun 12205060 Md AIK QPO g0 2400 ™
( 4Ka, . Mo A aHHBbBM peHreHod@asoBoOro aHanmnsa,
KowMmno3siplibkiMicocTo4aT1T wBendl@eFen aC1a K o Mn-dcCeRaeQdn 1

Cx04,CoOO(OKCUMA aNwMMUHMUA, BeposaATHO, B amMopd@HOWU o

t OBtslsO o' {f sdzdzjfiplis» tsP to df Wi ofi zBAEMEZ-20R2010 17 d wtso jls
fts ctcOdzlsOdZE 1 tejLdHjdzZlsO [ A 9-53AFX D3 dzOkz ydetscts {f t

[1] E. Filatov, Yu. Semushina, A. GostevaTherm.Anal. Calorim., 2018, 134, 355.
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In silico CKpUHUHT METAI-OPrAaHNYECKHUX KAPKACHBIX CTPYKTYP
1JI51 AICOPOIMOHHOT0 U MEMOPAHHOI0 pa3/ieIeHNs cMecei rejins U a30Ta
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Me T aonpir aHM4YeEeCKMUe
naccowm Kpucrtannmuyiecekmux
LCOpPOUMOHHOTIO MU MeMOpPpaHHOT O
onmuyecTtTBO coobweHMn 06
ONYYEeHHPIXKTYEP npoBejeH bl
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eneKTMUBHOCTMN,
AW PAPY 3 MO0 HH bIX
na pas3fpeneHnn
000 cTpykTyp MOKIM
agcopbuUuMOHHOTO pam3 gNeneHNnA
an s npoBredlieoHcKAp U HM HT a MOKTI
paBHOBECHONW MONEKYNAPHOW AWUHAMWUKMN,
nonb3o0BaHa 6a3a pgpaHHBLX CoRE MOF
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B pamkax pa3paboTaHHOW HaMWu cTpaTerumuum no K
KennepMoh Hfonexkynamwu aMmHonponwun TP Me B O KICTUECTIE
NocT Y HKUWOHaNASBaapmpon cureepaegpa3su HOBOMN KUCNOTbL 6blnwK
C NPUBUTbLIMMN YyrneBoagoOpoOgHbMMN XBOoOCTamu (C18)
nNoO OpPUITMHANBLHOW MeTOLMUKE ObINUW NONYyYeHb HaHoOp
O6blIN @WRAPOBAHBL MOJeKYNnb BECBUOKP OM@EE HEEeTPHDWL TP U

(50:50) . MpoBepeHHbBEe MccnepgoBaHMAa 3aBUCUMOCT I
noTeHynmana oT EGBawKeaB@APIaAUMNYTO MONEKY Dbl Kpacwu
MeMO6paHb BI@MNBIOYI/AbLI,K €ee cTabuwanmsayuunu. Camn Be

MM, cKiIRkTpockonwuwn, OPC, bnyopecuyueHTHON MUKPO
B aueTaTtTHOM 6y depet nmpHsetn B 8K meAResbOpas3oBaHUK
KOHUEeHTPpalLuWnoHHOAD 6Hueeen ar3eosHe . MoltToy T H adia Bin aivpmavare
BbICBOOOXAEHNA MONekxkyn, MHKancynupoBanwiwoblX B B e
MonblTKa MCNONb30BaHWA YyKa3aHHOW cTpaTer unu
rpynnamum 4yepes BMUHWANT P MMMBETTaoHKOC/IveC nmmame e(nBaT MC ) o 4
BblX0fay peakuunmu (3 hptheK TUBHOCTHDb MoAaundUuKayNmN

MOoOAMpMKaAaUMKM HaMuU ObIAN U CHNOEIPLB3MOUBHABHIBLD YaKINBWTHEA MNBH &) T
" TpeTUUYHBABCG MmnHMNo( npegBapuTenbHbHYy T@VHaENM M,

NpuMBENO K MHOTOKPATHOMY MNOBbLIWEHWI CTeneHU MC
MOy YeHHSbR NnPpPoOAYKT MOXeT ObITb Mmcnonb3oBaH [
MONeKysnaMun T N Ge/HOOBB YUK® ppeesa KTuMMow.

>CN:Water

Dye Encapsulation 50:50 mixt

aVa

¢ 3 o
' on

Eriochreme black T

Fluorescein

{Mo,;,}: ATPMS:Stearic-NHS Film

1:5:50or 1:10:10 Dried
On Air ‘

Dialysis membrane with
cut-off 12 000 Da in
acetate buffer at pH=4.8

purification

Puc..UnnwcTtpaumsa noaxoga K UMK aBi CREEINPIOBAK NHOA KP@IKEC
t OBtsSIsO orf §f tsdzdzy dzO f ted W d dzOdzmts®3OBLIY SHH JtY S 11 /

[1] K. V. Grzhegorzhevskii, A. D. Denikaev, M. V. Morozova, etlabrg. Chem. Front2022, 9, 1541.
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Kapb6bupg 6opanBerTcsa nepcnekKkTUBHbBM MaTepuanom
6narogapsd YHUKaNnbHOMY CO4YeTaHWIW HUIKOW NNOT.I
Ha €ero OCHOBEe Hamponai3BppapmMEBEeHMEer eEoim 6GpPpoOoHN [ 1].
cevyeHwU nornoweHmMAa HENWNTPOHOB, TakKkasad Kepamunka
aTOMHO sHepreTunkn [2]. OrpaHnyeHnem 4£ npowu
ABNAETCHA NAoOoXxaa CNeeEarRMOCIHAaAWANMNSES TpPpEBBBIOCTO
OAHMM M3 CcNOCOBGBOB ynAnyyweHMHA cnocobBHOCTKM K cn
B.C aBnaeTtTca nNnpumMeHeHNne MBmAIBMyumnMpytwowmnx p[obGasBo:k

B HacToOoOAwehn paboTe KO MICeZBan UG THBY GILammn @yaar ee Bl a N b

A
n

KapbnpgobopHbBM MeTOLOM. B KayecTBe peareHTOB
Kapbébwunwpg 6o0pa, ONOoOKCUAbB LUWPKOHMUA U TUTaHa, a T
KOMNO3UWLUMOHHBIX MaTepumanoB NpPOBOAUNN HaAa yCTaH:
25 MI n TeMneparType OKonNno 2100 ° C. Copepxe
B mccnepgyemmbx ob6p3@meaeqax%coctasuno 10
Hanb6onbuwee 3HayeHMWNe OTHOCWUTE/NbHOM MNOTHDO
ona ob6bpas3uyuoB KepaMuku, copepxawnmx 3 @BvMOBNTD 4

XapakTepHO Haubonbwee 3HadveHue °Y pe BU HIOOCATYOUNEKHO
KepamMunke Habnwpgpanocb OTK/TOHEeHWEe TpewumH BOAKNS

(pnc. 1) .

Puc..OTKNOHEeHNE TpPpewumHb HaAa 3EpHAxXx W arnomenp

Mo OaHHDBWMW3 aaH@eUYeHUs nor nouweHwuA HelTPOHOB
4yTo onTumManbHas MOOTUMOHT AN TR A AE P MEBITAO T OB /TE€HHOT O
6opa, coctaBsununa 1,5 cwm. Ana oec@Gpa3BeBp cepaap!}
coctTaBsununo 1,1 wmHAOQOZ2 CM, cooTBeTCTBE

{ OBlsO of fsdzdsj dz2O0 ® ©OKRSOR cMmizHOEmseXBRESE s
0008).

[1] C. Wu, Y. K. Li, C. L. WanRare Met.2020, 39, 529.

[2] I. J. ShonCeram. Int. 2016, 42(16),19406.

[3] H. R. Baharvandi, A. M. Hadian, A. AlizadeAppl. Compos. Mater.2006, 13, 1918.
[4] R. He, L. Jing, Z. Qu, Z. Zhou, S. Ai, W. KadMater. Des, 2015, 71, 56.
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JIIOMUHECLEHTHOE IeTEKTUPOBaHue ¢ MOMOIIbI0 fuHaMmn4yeckoro MOKII
U CTPYKTYPHAasi XapaKTepHu3alnus aJIyKToB

M. A. Ae Vak®ohiB2g s/ bl

R1M v (061, . [ Oostcjdzls’ jo O 3, 1 totMmc
demakov@niic.nsc.ru
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OnHamMumnuyeckKkmne MOK I, cnocobHbLE npetTepneBaThb
npuMm rocoGeeV& U AN MMBEMCKKOM X BO3 gelcTBUAX, nNpepqec
K aKk OCHOBa PYHKLUMOHANDb HbIX MaTepuanos HOB
KOOpAMWHAULWOHHOI peweTKkKMu nog pa3mMenp n XU MUY
BO3MOXHOCTHDb 4N 4 3HayYuTERUTLEH O Nk-a@ XFBIOMEAH € BN S8 [, @ ¢
NOo CcpaBHeHUWIW C UCxB®jpHbLIB wapdbeeacom, [AHanuTU4e
Kak MarHWTHbBIE WU NHMUHECLEeHTH®ble, MOT YT OblTb
K ap kxaocsasa U H a .

C apyroi CTOPOHBI, CT P WMKHTAWMH &S bl ¥ U HTOMIWKIE P € B
hbakTOpOM, OC/NOXHAWOWMM KakK WUX CUHTES:3, Tak U

okKas3bBaThb BANWAHMNE Ha mnpouyueccshb C yyacTtuem T
B MNOABUXHYW KOOPAMWHAULUMWOHHYIW pewerTEkKeyp,eoOX U ™Ma K
XUMUYECKMUNX peakuum. CTpykTypHas XapakTtTepwus
C pas3NMUYHBIMMU TOCTAMWU ABNAeTCHA akKTyalbHOWN Henyf

B pab6orTe npoBefgeHO mccnepoBaHMe JNHWOMWHHeEecCLUe
opraHnmnyeckor o Ew(DME)ptidése a(DMF[ = NN-gumMeTtwundcdopmamu
ttd =lstcOuWwme HoTMopengukapbokecunart) Ha BKJ/NKYEHMWNE
a Takxe yCTaHOBI/€eH bl KpucrtannumuecskKkmwune CTPYKT
MOHOKpPwUucTannosDMF B8 a meauwewenten ncy nb PoK C UL npunsBoAg
KBHTOBOT O BblXO0f4a noMmHecuULeHUMNN, B TO Bpew
nnu KOpUMYHOT O anbperunpga npMmBOAUT K 3HaAaUYNTE.
KpacHOW Efucictvon MoxeT O6bITb MCMNONb3OBAaHO ANA O
B pacTBOpax. A¥CEBeNIA@KDPOBEOT O WHIOAK LANPYLemDT DU H €

B n o p Bw(DMF)k(ttdc)s] Ha npummepe d 0 FLOWOKNIVOENPEVHS TAELHAONE
7 maIomMmepunsauunu HoOpG6oOpHapaguneHa, ycTaHOBANEHbL K
BoisBneHx NIOMUHECUEHTHBLIN-OPTI @HKG B K KKOAr (MI©@ B @ am A a

Ha dGoToauMmMepMmsaLnI T OCTEeBbLX MONekKyIn.

{ OBlO o' fddj 20 ftod WddOdhsoss2 G§EHHJ©YC]
f s j1818-00203.

[1] S. Kitagawa R. Kitaura S. I. Noro, Angew. Chem. Int. EAR004, 43, 2334.

[2] C. R. Murdock, B. CHughes, Z. Lu, D. M. Jenkin§oord. Chem. Rey2014, 258 119.

[3] N. Aljammal, C. Jabbour, Z. Lu, S. Chaemchuen, T. Juzsakova, F. Ve@atalysts2019, 9, 1.
[4] P. A. Demakov, A. A. Ryadun, D. G. Samsonenko, D. N. Dybtsev, V. P. Red8truct.
Chem, 2020, 61, 1965.

54


mailto:demakov@niic.nsc.ru

Ierepo-d/f-meraminueckue mojugochuaHbie KOMILIEKCHI JJAHTAHOUIOB:
pa3padoTKa M pa3BUTHE CHHTETHYECKHUX MOIX010B
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OcCHOBHbLM MeTOAOM-dfmeayaaRARunAecemepODOoOingoOcC du At

naHTaHoupgoB aABnNnAeTcCA BOCCTaHoOBNnewmeTanoan
KOMNNeKCRMBan@m|BT H blX NnaHTaHOWAOB. B pab6oTaj
4yTo B3aummopgenmncTtBMueE neHTamMeTunneHTaddoc da deprf
KoMnneklo®ampusoanrt K ob6bpas3oBaHUI retTepomMerTal
KOMNNeKCcCOoOB pas3NMyYHOMW HYyKneapHocTwun (punc. 1)

Isil |s

\@’ ls-l—@ -5
R Fe /thf
ﬁ_ P . SM— thf fs"‘% o @‘[5']
sm—r~;"
N s,
\ P=P/ R- Me; n-Pr P\ [Si]=SiMe;, Ln =La, n-1 [s]
"

Ln = Ce, Nd, n=2

Puc.1. MeTt o bl CcuHAEMeAT a/e/TEYPEOC K U X NONUNPOC PUAHBIX KOMN

OpaHakKo pas3HoobGpa3sume nNnaHTaHOWA[OB, BOB/leYeHH
CUCTEMBI, OrpaHMyYeHoO BO3MOXHOCTbLIW nNnohyueHwus
KOMN/TEeKCOB. B B/ akHaH4oelic TB&®6 OpTae3 BU T U S NPUBEJAEHHDO

Mcnonb3oOBaHWE UWUKAONEHTaAWMWEHUNbHbBX KOMMOJMEKCO
B kKkauyuecTBe anbTepHaTuBb eMy npepgnarawtcsa [ABeé
Ln(lll) . Me pB bl SaAaKNWWYa&MMC I8 BKaAaME@TOMBIE3 OBBOAC C T aH OB
Ln(lll), copepxXawn-ak plemomic NUraHg B BOCCTaHOBNEHHDO
H a NPUMEHEHMUMN K oMmOLuNnEIA u nucno  Kconvanbnoekkocoap 4 M H M P O B aH
M CTOpPOHHer o G c cBr aHoOKB/MaT e A OO »eHaHKTCCT 11 M3 Y Y el
M cTpoeHUue nNoAFMeEeHAMBXNISTIKPX KOMMNTEKCOB.

@ {;—\SP%\ f_l'_p\ tBu 'Bu‘%‘%\mu e %tﬂu ’@Ti’ \ng\pp
” In

Paip Bu P— P&
b ~p / \ [Bu P :Bu\% \Y //
P<= ,’P
Fe °°‘M°

dipp~p” W ,d|pp

tBu
,Z#ﬁ\l_n =Nd, Tb, Ho, Er, Tm Ln<Dy, Tm ,&g\ Ln=Tm Ln=Dy, Tm /K)\

Puc.22.CtTpoeHune nonydifamer@animeee o x NOoNu@ocC U OHBDBIX

t OBBISO orf fsdzdz] 2O fHtod WddzOdetso 820 0BBY j tafy Sti A AL
( § tctsj-030D05689.

[1] T. Li, M. T. Gamer, M. Scheer, S. N. Konchenko, P. W. RoeSkgm. Commun2013, 49,

2183

[2] N. Reinfandt, N. Michenfelder, C. Schoo, R. Yadav, S. Reichl, S. N. Konchenko,
A. N. Unterreiner, M. Scheer, P. W. Roesihem. A Eur. J, 2021, 27, 7862
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MeTaai-opraHm4ecKM KapKac Ha OCHOBE THO(EHCOAePKANMEro JUraHaa:
CHHTE3, CTPYKTYpPa U COPOLIMOHHBIE CBOIICTBA
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MeTaonprr aHMYecKune KOoOOpAMUHALWUOHHBLIE nonumepsb (
HOBbIM 7 6GbICTpPO pa3BuMBaAUMNMC S B nocnepgHune
Mcnonb3oBaHMe B KauyecTBEe MUNAHEKOPOE K a&preqroamsk

hbpar MmeHTamm, B yacTHOCTMWU c TUWNOMEHOBbBLMMU, np
XapakKTepuncrtTmuk MOK T 3a cuyerT 0 0 N O AMHWIT C&J/¥1bb HHbbIXX
B3auMmmMopgemncTtTBUMN Me XAy MONneKynammu cybcTtparTa n
C Opyi CTOPOHBI, 6oratbe 3NeKTpPpOHamMum TuUoOMeHOB

ANA OOMEHHBIX B3aumMogenwcTBUN NIgXAY nNnapamMar HUT I
B HacTosauwelm paborTe 6 bl N CMHTEe3unpoBaH TPpEéXH
[Zna(ttdck(bpy)] (Haottdc - TueHad[3Irnzxphemck apboHoOBas-d K 1
bpy-44-6vununpupgnn). CTpykTypa coegMWHeHNWA YyCTaHOB
PeHTrIreHOCTPYKTYPHOT O aHannsa. MOKXIM MDX @@ iaH X ¢
MeTohgOB, nNnoAaTBepXJgawWnx ero Pas3oBYW U XUMUUYeEC
B ocHOBeropawkwapkKkaca Haxoaurtcs M3BeCTHEBINU
TPOWUTENbHBLINU 6 1ok Tuna Ze(@@CGOa}A.c K BT N Qappapg mie:
oegunHAaWTCAa [pyr C Apyrom 4yepes MOCTMWKOBBbIe
o6bpa3oOBaHWI TPEXMEPHOTW dOPHTTIWT O KHPIK aL/an |
TPYKTYypa €aBnAnAeTcsda pABaXpAb B3aummMonpopocuwum p
MeeTCsa CBOOOAHLIA O6GBEM, 3aHATbLIA T OCTEBBLMU MC(
3MepeHUAa U3O0T e M na geaipmb yorans NN prasry paramn & ac c y
eNneKTUBHOCTbL apgcopbumum AnAa OMHaAPHDLX T a3 o0BblX

OSSO XO0OO0

{ |

y i i
F

1 1

Puc.1.®p ar me H T [Zr@tgck(bpy)h

it OB sl O o' f sdzdzj dzO i tod W ddzOdzhs e 52 -13PAR6G3H | oy ¢ |
https://rscf.ru/project/18.3-00203).

[1] V. A. Dubskikh, A. A. Lysova, D. G. Samsonenko, A. N. Lavrov, K. A. Kovalenko,
D. N. Dybtsev, V.P. FedinMolecules 2021, 26, 1269.
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OxkTasapuyeckue OPOMUIHbIE KJIACTEPHbIE KOMILIEKCHI BOJIb(pama:
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FanoreHnmpgHbe OKTaspgpwuyecMsW™ (WMo, WeX) ¥ s1@, kK omn )
Br,l] mcnonb3ywT B KayecTBEe aKTMWBHOTNIO KOMMNOHEHT:

mMaTepunanos, Takwne KaKkK: NIOMUHECLEeHTHBbIEe HaHOUY
K aKkK AJaTuynkwu onpepgeneHuns COCTOAHMUHA OKpYyXatoL
ANANT@® 3N EeKTPOHHBLIX npnoéopos [ 3] n ap. Takoe
MOCKONbKY KnacTepHbe KoMNn/iekKcb ob6napgatT N oM
cBoMmcTtTBaMmM, CcnNocCcoObBGBHBL y4yacTBOBAaTb B nNnpoueccax
Cpeagn oOoKTasgpBPpBBIKMX OKMNAEKCOB MonumbébpeHa wu
C A0 Pp\BrIgt**{M3yueHb XyXxe BCero. EcTb nuvnuwb Heck

C 3aMelWweHHbLMNW BHEWHUMM nNUTaHJaAaMMU U OTCYTCTBY
OT0 cBA3aHO B TOM 4Yyvnen@gopobommee VEDPYLaBMKARIY
coegVWHEHUWN B CpPpaBHEHWUM C MONMOGBJEeHOBBLIMM aHanor
B poknape npepctaBNneH HOBbBX MeTOoOh4 CUHTe3a
(TBA)2WeBris B rpaMMO B bl X KonunmyecTBaKx. 9T 0 coefunHE
B KayBCXBBHOIoO A/Ad CUHTe3a KnacTepHbX KoMnOI/
nuraHpgpamum N NONYY-BAE@RHBEKXCKRAEGBEPRBX KOMMOAeKocC

(TBA),[{W¢Brg}Cls] (TBA),[{WBrg}Bre] (TBA),[{WBry}i] 327 Ll
3,1-
§_~310' Br
22,9-
L 2.8
I
Solvent DMSO-d,
T T S S S S - ! ;
5200 5000 4800 4600 4400 " 5200 5000 4800 4600
6 183W [ppm] 0 I%W [ppm]

Puc.1.Cn e K T p sBWIMIPTBAJ[{ WeBrs} Xe] (X=CI,Br,1) B AMCOneBa), 3aBuUCcCH
W) oT o9nexreppBOpmMUaBHEENYRr g cmpram)) a

Ana cepun cTBAWBKHYe AYn=iCl, Br, 1) M3Yy4UYeHb ONTUYECKHMU
MW BANWAHUE BHeEeWHUX nNuraHjgoBWHMPcuerenpadk xBm/JM
MonNnydyeHbl CNnekKTphl MNP " N3 MaMBeOHar b MaarMHAN T @ A A C

K 0 Mmn n eTBA)WeBrsYe (Y =ClI, Br).
t OBBISO o' ftsdzdzgj dzO f ted W d dzOdzMtso-BFRAOIFASHH J 6 $ 4 1 /
[1] T. Aubert, F. Cabell¢Hurtado, M-A. Esnault, et alJ. Phys. Chem. 013, 11739), 20154.

[2] K. Harada, T. K. N. Ngyen, F. Grasset, et dlPG Asia Mater.2022, 14(1), 1.
[ 3] M. P r é v Cortes, S. MannaAanal. Mater. Chem C, 2015, 3(20), 5152.
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CuHTe3 CMEelIaHHOI0 HECTEXHOMETPUICCKOI0 rTHIPOKCH/IA POAUA U CTPOHIIUA

A. A. PheMeebBap’sgwor vH

R1m v (61, fHto. [ Ooatcjdels' joa O 3, 1 totMmc
21V, kd 1dtsectsea® 2, |1 tsoatsmMdBdtems 6
a.eremeev@g.nsuru

DOI: 10.26902CFM_2022_038

CMewaHHbBEe oOKCWUAab poAMA U WeNOYHO3EeMe/ibHbBIX |
BEBleCTBa, nNoTeHUMAaNbHO C of4epxRhiM e rl g pagoNn aL rm HO VH TH
MeToagOM CNHTeEe3a 3T UX coegUuHEHNIN aBnadyjcsa CrT
C MUCTOYHMKAaAaMW WeNnNoyYyHO3IeMe/NNbHbLX MeTannos (O0KC
pu Tewmnep altOyOpoe® C6 o nle, €2 ] . OCHOBHbBMM HepgocTarTK
BnAaerTcH4 BbiCOKas TemMnepaTypa n ANNTenbHOE
BepapodasHON peakuyuunun.

OApyrom meTon CUHTe3a popgumaToB WesTovYyHO3eMen

- n 3

CoOeUWHEeHVWN HHpMXxBBERIBEKCOpPpOAMATOB wenovyHosem
B nutepatype onuncat cnocob NONy4yYeHwnsd 3T KNX
obpaboTKwWu nollhypa opmegaue, ( Kack 6blNo mMokasaHO
rekcar mnagpekmompHeagmnaTtgocTaTouyHo OOoOBIREEP XIGBOXTTY NH
rekcaxno-pppoguarT Weso4ywun. Kpome a3T1ToOT O, BO3HMWKI
KonmyecTtTBOo pgobaBnsemoiw conwu W3IM, MOXHO p[oOob6MUT
a fpanee MU OKcopojgaTa, UMTO HeOoOOXOAVWM®MDKITMILOWBE N

UT ob6bl He pgonycTwutTb nNnosBneHunue WM B ocapgke,
mcnonb3oBanumcsob BewecTRiaHRRhCR cro{BNEK a, wuse knaxy: e c(T
MCTOUYHMUKA poagwnsa, n TMAOH B KayecTBe apbBBepHa
NUraHpoB B pacTBopeg’renepopyidTsmTERh (0@H)XALae:
HuTpata WenNoyYyHoO3IeMe/NIbHOINIo MeTanna.

QKCnNepuUMeEeHT b, nMPOBOAUMBIE CO CTPOHLMUEBDBMU C.
SI(NG®3)2B cooTHoOwWeHumMm Sr: Rh = ule: locrapgxvac X ooaavHTa Kb p
MW CTPOHUMA oOCTaeTcsda B pacTBOpE, a COOTHOLWeH
31eMeHTHOro aHanmsa cocTtaBngaet 1, 34Rh(OHYl2uT O 31
Takum ob6bpasom, MCNONb30BaAaAHMNBE HHMEAC TIX:NRMeg @imci e |
nosBonAaer YyBENUUYNTHL copepxaHwune poAawnsa B ocC
cCMHTEesunmpoBarThb HeCTexXxXMnoMeTpPUUYHBbIe OKC W pA b poAa

NPUW 3HaAaYUTeNnNbHO-7TRCH)e g emmEpiIax yPRXO

. 8.1. BGOAEMGEEEEBEOLZCd d o' fMh jct SBEOL 5o Odzd W
ftejHisMisOodzj dzdj Misdfjdendd }tjLdgrjdlsO ta.

[1] G. B. WilsonShort et al.Phys. Rev. B2007, 75(3), 035121.
[2] K. Yamaura et al Phys. RewB., 2002, 66(13) 134431.
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Pasnonurananeie komiuiekcbl HuUKeJasi(11) ¢ 1H-Terpa3on-5-ykcycHoi
KHCJI0TOM U 2,2'-Ounupuanaom, 1,10-¢peHaHTPOIMHOM M UX TPOU3BOAHBIMU

EA. EpwWakk #®Balo/fyB€saKndwos a

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
B RRIJIMtczCIsEtedes] Y SHE©GOLHjdzjdd ARA AU,
ermakovae@niic.nsc.ru

DOI: 10.26902CFM_2022_039

Hunkensb, Kak dweTmmaoabipe Aa83naeT1csa XMN3HEHHO He
BOB/eyeH BO MHOXecCcTBO ©OuMOnOormyeckuxnbnpouye
akKknwyaerTcsa B CTPYKTYPpPHOTI opraHumsaymnm n dy
ak AHK, PHK wnu 6enkosB, a TaKXe OH yyacTBYyeT |
TO KOMN/NEeKCb HUKens LONXHbB o06naparthb pAagomMm
HTUMOAKHENWM,aNmbPOTUBOT PUOBKOBLIMU, NPOTMWBOBOCT A/
POTMBOONY XONEBLMMU m LPYyTrummn. Hawe HayuyHOM
ccnepoBaHWMiW NoOo CUHTe3y K olINN/te K6CUHOLIXO T CcModeeCVKHAE Ha
MraHpabr et p-&Boayasd KnNncHLd T o -6 & n2a'pwnpgibipyp m (
1,10peHaHT poOopheomn (ero n p -6 nlil@doesHHabHMT -H,®OIMMOHH 0 M

S SO0 X ws

(phendione), KOoOToOpble OTHOCHATCSH K Knaccy ONWUT C
Boina nonydyeHa cepua KomMnnanekcoB HwugensH(I 1)
x=153) . Bce coegunuHeHMUSH oXapakxXxienmBeo®BraHb NHeTo!
(a9nemMeHTHBIR, peHTTr eHodaso0BbLINR M -TBPKMOpPPABANMB:
ans K o mn n\e(ghenaL] - #DH ycTaHOBI/NeHa CTPYKTYypa

PEeEHTrIreHOCTPYKBRYPHOTI O aHanwu

OAna wmcxopaHbX nAWUT aHlpoBW MAOEYTYAETHAH bHXM KCeQneag U H € H I
UMTOTOKCMYECKAaa akKTUBHOCTH H&NemnmemoutkoiaToye.
KapuwuwHOMbI yenoseka) Cc moMO Wb 0 OKpawunmsBaHMUA
Hoechst3 3 3 4 2 7 npommwmmpgunint MonydyeHHbBE -KWMNPIEKICHIO M
nm 1-pd®aHTPOANMHOM He nNpopgemMoOHCTpuUpoBanunm ULUTOT
kK a Ni(pfiendiong.] - 1,05 HpoAaBUM /T BbipaXeHHYBB=U®BT ST &K Oy 2H o

Kaerkn HepG-2 Kaerxn HepG-2
. F0nETecTEC KIeToK ==#=)lepTEEIe ETeTEH = KomirecTeo £1eTox b\ [epTEBE KIRTHE
. HluERE KneTER g A I0TITOS
i HEBIE ETETEH sl A TIOITOS 100
100 _ 20
o =
s %0 ;, 30
§ 80 2
£ 70 £
E 60 5
2
o 50 s 50
& w40
B 40 . b
& 30 | E 30
E 5 - g 20
2 10 £ 10
0 0
c 1 5 125 25 50
Konmentpanus [Ni(phendione)L]-1,5H,0, pM KﬂHHEHTPanHﬂ [Nl(phen)L] 2H,0, uM

Puc..UntToTOoKCMYecmmMeda dPBKT KO
[ Ni (phendi@neg/idsad) 5H XD Ni d phaemng )L ]

t OBBIsO o' ff sdzdzj dzO i tcd fBHHJtY CJ t simipd 2 M¢
T 271310207) . ¢olstster B XZOGGSHOwWIs dOkzydsct ttk€ e
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IHosyyeHue u uccjiel0OBaHNE CBOMCTB KAPOMI0-KPeMHUEBOM KePAMUKH,
MOAU(PUIUPOBAHHON HEPAPXUYECKUMH CHCTEMAMU
«MHOTOCJIOHHBIE YIJIEPOJAHbIC HAHOTPYOKH — KPEeMHUIN»

AB. 3a%bpud MocBAHKkoOEeDKMDBaKy PHeyos

Rs uw] ) ,[ Ootcjdzs! joO 5, | sotsmdedicMm
B 1L, k. 1dtsectsoO® 2, | tsoetmdesdtemMs 6
zavorin@catalysisru

DOI: 10.26902CFM_2022_@0

B HacToOsAwWee BpeMsas KepamMmyeckKkune mMaTepumansb
MPOKWNUINW CNEeKTpP NPUMEHEHNA 3BTUMOBIXE [y HIGTBOH CHV/R H>X W 3
rynaTopoB B BOAONPOBOAHBIX MK DpaX NnaTIAH A H
MEHAKWTCA B aspokKkocMuflkclBmiecimeB@e HIeM) @ThIT @D
aMuKkm orpaHmymBaerT e é Mcnonb30BaHWe B O
CTPYKLMWOHHOT O mMaTepuana. OLAHUM M3 -BO3MO:
a HKmuxe c C B O MW C T B KepaMunuyecekmUx MaTepuanos, A
NMOHEHTOB B KepamMumyecKylw MaTpuuyy. Hanb6onee
apMupoBaHMUe MHOT OCNOUWHBMMU yrnepopagHbMu H

aweHmnsa (HanpapeppywhHpxaszaeBammeg Kapbunpga
bHOCTMW cBoncTtB |2 |Ble p onaoxH biX B eHOaeHHOUTEP Y B 0 K €
Yy NO3BOJIUT NOBbLICUTbL TPEWMHOYCTOMNYMNBOCT.
B a Nony4yaemMmblx KOMMNO3WNUT OB, a Takxe
onpoBOAHOCTMN Takunux ™o ey pnropeaaBH/H/bIOX,  M/&A:
B KO

Z X IO S

O -4 0 X 9T

n

L

T

Y

T MNO3UWTOB OOBYCNOBJ/IEHO MeX3epeHHbM M
bl M acnekTtTowMm npwu co3gaHum KOMNO3MUTOB c
03] coB Me XAy KOMNOHEeHTamu KepamMunmuyeckolm
b/ MEHHO OHa onpepgennsdeT OCHOBHbBE CBOMNCT
e ney . B kauyuecTBe npumepa MOXeEeT CAHNY XM
e Kapbwunpga 60pa, roe ob6bpas3oBaHHbBE YacTwuLyl
YeHIKag UNn MEXWw@HoONW Kepamnmkum HaBmsrmbe6 B 1.5
enNnbl pgaHHOBNApa@P@aBWabOTKa HAaAYUYHbLX OCHOB nNC
CMm®OMHMNEBOWN KepaMUKU, MOoaundMmuMpOBaAH-BION Wner
Mcnonb3oBaHMA B KayecTBe GQMYHKLUMWOHANbHLBX I

*<O.8.:|SUJOCDO§\<:|S7<§?<7<:|'DE
WO SOIYWWW®ITT XODODT D
X = X<

S OSRKRODMISXKSX(OTXW®

soForTwo-4xo0mo-dso

= =
b )

t OBSISO orf fsdzdgj dz©@ ftod W ddzOdemtso 52 fesHm]py6&J
sBOLBOOddY A 9o ©ORECOR EMmMkzHOtmise j dzdzse s L O
(s C lsp 26181911390054).

[1] Y. Jing, X. Deng, J. Li, C. Bai, W. JianGeram.2014, 40, 1329.

[2] F. V. Ferreira, W. Franceschi, B. R. C. Menezes, A. F. Biagioni, A. R. Coutinho,
L. S.Cividanes, Elsevie019, 1.

[3] F. Kreupl, A. P. Graham, M. Liebau, G. S. Duesberg, R. Seidel, E. UNGEE
International Electron Devices Meeting04, 683.

[4] S. S. Samal, S. Bal, Miner. Mater. Charact. Eng2008, 4, 355.

[5] G. R. Karagedov, R. A. Shutilov, B. A. Kolesov, V. L. KuznetsdvEur. Ceram. Sogc
2021, 12, 5782.
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MeTa/1-opranuyeckne KOOPAMHAIIMOHHBIE MOJIMMeEPbI HA OCHOBE
HOA3aMelIéHHBIX TUKAPOOHOBBIX KHCJIOT: CHHTE3, CTPOEHHE U CBOICTBA

AC. 3a%Y3uH

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
B uvtequv, . [ jdddod 76, yvyjdvesddmt 45
zaguzir@niic.nsc.ru

DOI: 10.26902CFM_2022_@a1

XMmMuna wePTTa/HM Y eCcCKUX KOoOOoOpPpAMHAULMOHHBX NONUMMEPp .
OKOnNno ABY X nocnepgHmMnx pecatTunneTtTunin. Bnaropgap:
paccMaTpnBeaOTBe BEeRAG@AEeKTWBHbBLX MaTepumanosB B X
ajfpecHOW pocTaBKW nNnekapecrTsB, pa3/ITMYHBIX CeHCOoQp
M3 BaXHenWnwMmx 3ajfjady aABNAeTcHdA NOUCK HOBBDBIX «CTPp
onnMmMeposB, K O Teomesles TGy AKyark Moum@Es cMkkme CcBOMKWC T B a,
PUMEHEHMUSA MOK IT. Mo X H o nNpeagnoONOXNTb, 4T O nc
Nocoo6HbIX K obpas3oBaHWI T anor eHHOMW CBA3MU M
peweHUI Ppsangeap B3bEX4, a 4a. T 0B ac,0 propiergmc jaavvposgioia i M HT
peHna s3dppekTuUuBHOTro yhh,naBmpbXamgmadaoK TCHERIHKITM B
anoreHopraHun4yecekmmx coefVNHEH MM ) OPWBHTOATHW, € BW3H U K
ONMXnNnopupoBaHHbBE O6upeHMNbL VNaHIPaNW.A9BNAKRTCHA OT
B pnaHHOM pa6boTe Hawmwu 6blNl CUMHTEe3WmpoBaH pana
ANKapOboOHOBHRZNXxMTaIma PT-&bd®,B20bi n o204 T e p e plebdce B 0 i ( 2
7 -bo amn30dT ane s eldpa): ([ZBe(2-1-bdcydabco] (1)

(dabco = 1,49 mn a3 abuuyunkmaH )2x(22-dda¥bpelk M = Zn (2), Co (3))

(bpe = 1,26 u cn(vp n o n n ) 3 Fldde)(ThioTérZn (TRioTerPy = 4 T n o-2hesH)
426 4-TepnupupgunH) 2252bdckbpe] [(B))n [Zr(2,5]1>-bdcpbpen] (6)
(bpen=12ncimpmngunun) astom-npa) ] (Zh( LaHHbLE coegWHEH
COBOKYNHOCXMWMNPETKMX MeTofoB. W3yyeHa cenexT
KOOpAOoMHAUMWOHHBIX NONMMEPOB NO OTHOWEHWUIW K CM
cnocob6HOCTb coppvpeBrazxwPanog (I

7w X O 33

{ OBlsO of fsdzdzj 20 ftod W JkzOd&gBas2320@18)HH B G |
Bd&ZzOGBHOtdIls dOkzydtsets tkzCtsotHdlsjdv ftesW. {61,

[1] A. S. Zaguzin G. Mahmoudj T. S. Sukhikh I. F. SakhapoyD. A. ZherebtsoyF. |. Zubkoy,

K. S. Valchuk M. N. Sokoloy, V. P. Fedin S. A. Adonin, J. Mol. Struct, 2022, 1255 132459.

[2] A. S. Zaguzin, T. S. Sukhikh, B. A. Kolesov, M. N. Sokolov, V. P. Fedin, S. A. Adonin,
Polyhedron2022, 212, 115587.

[3] A. S. Zaguzin, T. S. Sukhikh, I. F. Sakhap®,P. Fedin, M. N. Sokolov, S. A. Adonin,
Molecules 2022, 27(4), 1305.
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HccaenoBanne ceHCOPHBIX CBOMCTB THOPUIHBIX MATEPUAJIOB
HA OCHOBE OJIHOCTEHHBLIX YIJIEPOJIHbIX HAHOTPYOOK
U MPOU3BOJAHBIX PTATONMAHUHA IHHKA

B. H. %9 sBFHoB&coBa

R1m o) 1061, . [Ootjdids! joaO 3, 1 totsc
vivanova@niic.nscru

DOI: 10.26902CFM_2022_@2

Fr'MépmnaHble MaTepuanb Ha ocHKHNBe uy rnoetpoafpHbBMA THIE
MO/TeKYn, Takux Kak npowun3sBolRcre mppegouaBmmmwDB
HayUYHbIn WHTepec B CBS3MWUHWUE MC UCHBEOPIT CETTBY U BB ¥ X M K (
YTO 3HaAaYuMTenNnbHO yBenNMYMBaeT TexXxXHONOrNrMmMyeckKkumue
MaTepuanb GNI nMPHWLBEOK O mMcnonb3ywTCA B Kauyec
XUMMYECKUX CeHCOpOoB. CornacHO 75nT eNpaaTTeyPpHaIma
3aBUCUT He TONbKO OT ULeHTpanbHOINo aTtTomMa MeT:
B O hPTanoyumaHMHOBOM KOoOnNnbLue [ 1], [ 2] . Cnel
B O hbrTanoumaHMHOBOM KONblLe MO XHO YyNYy4YwnrTob H
B OPT anHXM YypeaCCKT BOpPp U T e aX, HO U CEeHCOPHbe CBOWUCT

B HacToOS4dWwel pa6boTte TrTubGpUMaoHbLE MaTepuanb 6 bl

Py HK U4 noHaSWCRTanprmom 3 BogHbIMN GTanoyumaHmHa LUHKa,
OKCMUNUNUPEHOBBbIX 3amMmecTunTenem.epM@amyply edidHai®a KIT e @ p
MeTopgammeKPpockonuun,-AECOM Mcc MEMoBanochb BAWUAL
OKCMNUPEHOBbLIX 3amMecTuUuTeneiw BO GHpTapeyUuEaHWMHUBBBI
CeHCOpHBLIEe CBOMCTBaA MalO@ ppma.na Makwa 3ammwy aky T(01
MatTepuanse ¢ ®GranoumaHuUuHoM uyumuka(ll), copaepxa
NPOoABANAKWT MaKCUMalbHBWN CEHCOPHbBW OTKANMK Ha a
MpopeMOHCTpPUPOBAHDO, 4yTo WYBCTBUTENbLHOCTHDb r
3HaAaYMTeNnbHM KblureapHn:S CAb, 3aTaHoONa, agyueToHa wu
OAHAKO OKWCNAWWUK 2T agBNaITaKOM MKeawmatNd M a3 oM
aMMunacka. JononHuTtTenbHO 6 blNn MmccnepgosBadtHbl c
TemMnepaT8fgdx M( D5y HoC MHEOTLWHW)M0 B 1 a X

Takum ob6pasowm, 6blNT0O NOKa3aHO BNIWAHWE MNpPUPO

KONbLEe Ha CeHCOpPHbEe cCBOMWCTBaA FTMGPUAOHOTO MarTef
[ 1] H. Karakas, V. l vanova, G. G. C e, ISyntk., D.

Met., 2021, 281, 116924.
[2] P. Krasnov, V. Ivanova, T. Basovappl. Surf. Scj 2021, 547, 149172.
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IMoayyenue HOBBIX (POTOJTIOMUHECHEHTHBIX KOMIUIEKCHBIX COeIUHEHU
JantanuaoB(l11) ¢ nqudpennidochunoBoii KucI0TOM

EA. UNBQH&BaCmCp H.B allo 3% HAKOB

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
;RmMs | o to1, kdz rRdAdisdkkzIsmMmEoOw 3, 1 ot
ivanovaeniic.nscru

DOI: 10.26902CFM_2022_@3

Komnnekcbl /B H THasHBMEACOTBH(bI C B OHMHMIA PR IOM IBHIP @LUKEH T

cBoMcTBAMM, BcneagctTseune 4yero MOryT mMcnonb30Ba
cnosd WaEBpnmanos. MosToOoMYy nonyuyeHwue n Mmcececini

coefguUuHEeHUR Ha OCHOBeEe pefKO3eMel/ibHBbIX MeTanno
KOOPAOVWHAULUMWOHHON XUMUN.
B pgaHHOM paborTe CMHTEe3npoBaHb HOBGbIEI) Komnn~A
comdeHunndoc du HoB)oic KNEmeir adhg M ynpdre*, EU**, T,
Gd*™. Bce coepgunHeHMA OXapakKkIXeAMM3HEEXHMNXa HEOVIBIED \B
MeToAgOM peHTreHodasoOBOro aHanmsa onpepgeneHdHo,
cCmMHTes3e obpasyrwTCca M3IOCTPYKTYPHbLIE COefUHEHNSH.
MccnepoBaHb @(MOTONKWMMHECUEHTHbBLEI OOFARBRETEBg,aBE
0 KBaHTOBBbIX BblXOJ4ax NIOMU K@ G Iy @ H LBION3 6 ) X BEOHHILEXH ¢
B cnekxTpe aMuccuunm nuraHpga HabnwpaetTca OAHONO/S

obnactTm ¢ MakKcumumMymom Ha 270 HmM (pwuc. 1).
——Em310
1,04 Ex260
0,8
30,6—
) 0.4
0,2
0,0
200 I 2|50 I 3(|10 I 35|0 . 4(I)0

Wavelength, nm

Puc.1.Cnek Tp B O 30y X3{leH M ALk= 3 MGG c 1 m
AndpeHnnpochpumHoBom kumcnotb (

BcnekTpax wu3ydyeHusa KomnanexkcosB eBponuma(lll)
y3kunue nonoco fina Baemewmmnme B3 1y ddbunsH aonmmaek @
WM pokK as nosoca AnAuradHpga. Mpwn KoMninekcoobpaso
BO3OYHOIXE HCOCTOAHMMN MU KBAaAaHTOBbLIE BbXOAbl JIOMUHEC
komMnnekca Eu(lIl1l) cocTtaBnndé% 31%, a ANng KoMmnna

{ OBtslsO o' fsdzdzj O fted fHHH NS { sfd2 s s
" 271810207). dolststt’ BEOCEHWBEWY &OEydsscH dal sy t
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I'asiorennaHbIe KIacTepbl MOJIUOAEHA C TeTEPOIUKINYECKUMHU JTUTAHAAMM

AA. UNFPaHHO.B Ko%B noM.a CZBUHa

R1m o] t o1, . [ Ootcjdas: joO 3, 1 B9
lludz 1dtesesoa0O® 2, 1 tteotmMdedtemE 6
ivanov33ganiic.nscru

sc
30
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OKTaspgpunueckwue KnacTepHble coeVpuW,eRena opepex
npepcTaBnAawT COOOWMW NepcneKTWMUBHBIW KnNnacc coeaun
CNEeKTPOM CPBEOHATCITEBHOK OHTpaAacTHOCTbL (3a cuyeT TaAXe
nNooMmMHecULeHUMA nNg BAMUAMMEOUNOM MY EeHTTr eHOBCKOTN o |
K oTOoOCeHCUHMOBUIM3Iaymmn npoueccoB o6pas3oBaHWM4
OKUWC/TNBORLKHW @QHOBHIEr enepexoagb ”n 4p. Fanor eHMAaHb®L
Mo nnbakeatle' (X =CI,Br,; L= opraHumyeckKkumim wnunu HeoOprT a
ABNSAIWTC A OoHUMMN ns3 AeTanbHO MmccnepgoBaHHBbLIX
Ha O60/blWOE YMC/TO CUHTE3IPPROCBAMHBLNMNCOPLAHE®HIEE K

(B OCHOBHOM c KUCNOTHBIMM ocTaTKkamwu Kap
c reTepoUUNKINYECKUMHU nuravHpgamMmm B numrteparTty
CTpYyKTypHOe pas3Hoo6pa3uue, BO3IMOXHOCTb Be&IMUYeE

6nonormyeckKkmnue cBolWWcTBA TFeTepPpoOLUUKNUYECKUX COE
cBolcTBaA MU o6MNAacTNW NPUMEHEHUWUS NoOoNydvyaeMbX KIa-
B poknape 6yayT npepagcTaB/ieHb nNocnepgHue pes:
ranor eHMAHbBX KnadTepHmMdogeeoaiKHeHWIr aHgaMn a3 o7
mMmpgason uu aAp.). byapeT nNnpogemMoOHcCTpPpuUpoOBAaHO, Y
CMHTe3a (TemnepaTypa, Bpewms BbloepXKWuU), nCc X
KOMNOHEHTOB (BoOoAga, O3NemMeGHBITAP HRAGN X E@OHAb UK guTPU O H +
[{ Moelsg}( pzH)e]**, aHunoH Maedlg(p2ef { un XanNnbKOranor eHnpgHnble
[{ MoeX6S2}( pzH)s] % Mony4yeHHbBeE coOeAgWMWHEHMWS AeTaNnbHO OX
P33 MKIOMM Y ECKMUMN MeTodaMU aHanNusa.

Puc. .CT py K Ty p ao rkon aacHMeeRie2)dT {

t OBBISO o' ff sdzdzj dzO f tod W ddzodmtse 52 f SHHJjtYCJ
[ 5-87.2022.1.3).



Jleryune komiuiekcsl Ir(I) ¢ B-AMKeTOHATHBIMM NMPOU3BOAHBIMU: CHHTE3,
TePpMHYECKHE CBOMCTBA, MOJy4YeHNe NOKPBITHII MeIMIMHCKOT0 HAa3HAYEHUS

KM. paxk o ®ckbaa C. CBHKgnp%® &

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
B4V, kEdaz 1dqsetso® 2, |1 setsmdeBdtmE 6
red_garde@mail.ru
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MoKpPpBITMA HaAa OCHOBEe UpPpUAMUA HaxogAT nNpPpUMEeHEH
BbiCOKOTW KOPPO3MNOHHOIMW CTOMKOCTM n 6nocoBmMeC:"

Ha nNonylMBEBWPLIT U Ha o9nekTpojgax, Mcnonb3ytow,
M MatTepuanax NomRODABRYIT MEB.ANLMUHCKNUE U3 AeNnns H
pas3HoOO6GpasHbI, cTounT 3apauva ocaxpgaThb NOKPGLT

MepcnekKTUBHBM MeTOAOM AN4 peweHUs 3TOMW 3apg:
M3 T a3 o0BMOZVDpas3 kin@BHY W poCike BUA@EWINAIE PBABEHHWNK .
B nocnepHee Bpewmsa Bo3pacir(BeT KK T erppeec Wie C KB
M8BAa CUHTEeTUNYeCcKON [OCTYMNHOCTMU U TepMOXUMMUYECK
HanpaBfneHa Ha MNOJIyYeHMWEHaMesT/ReKITAPRQEMaXa X 1 NI YO JK 5P Tbid |
MeTanAmMmyeckKknx MaTeEpeoeROAXK3 oRapgAaem@®mdB Knacca. [
Lennm Mn3ydyeHb KoMnsekchb QgL ] )Qxlgba @ wyad o gvo/p/my @ v i
Kap6oHuImbp,0 a3 B oAavHKkbeeT diic @ M@ UBD/BMI M e He W T paabHOT O MU
NNradHpapos Ha CTPYKTYpPY n Tepkivpweenwnme 2@ B xiDQUME
C pa3NMYHBIM CcOYeTaHMUEeM TepMUHANIbHBIX 3amMecTuUTe
apoMaTunyeckune, MeTOKCAANKunagwmawhiEdagepynn (O,
MpoBefgeHO KOMNNEeKCHOEe wmMccnepgoBaHue CTPYKTY|
Kak B KOHAeHCMUpOBaHHOW, Tak U B rasoBolh ¢asa
MeTOopAa nnositumM@acame K TPOMEeTpPUN. Ha oOoOcCcHOBaHHWUHKW 100N
Hanbonee nopgxopgsawme coefguMHEeHMA U ONTUMANbHEBbBE
Ona nonyyYyeHWsa NOKPLTUMUN dpdpakTanbHOMW Mopdonor v
ABa UWKNOOKT aAWeHWN AObUHKLEXT OCHOAEWIWBHWECHKMEAR OCH afff HbIM N1 U
MOCVD s KcnepuMMEHTIBICbN PR BOWKMWMTNUTE€NbHOMN aTmMoc (pep
ocaxaenHdaa@020MByyanocb B/IMWAHME TemMnepaTypsb oO0Ca
KOHUEeHTpauUuuMmnm r1a3a peareHTa Ha XapaKTepuUCTMWUKUM
MONYYeHHbX nneémHock MccrnegeBAHLBOMBT ANMAORP QM TIMU
YTO EMKOCTb HaKBOQnewpsaslzapama qgoc hpaTHPBEY 6V (he
cocTaBnA8T MEH(/ MO MB/ c) , 4UToO CPaBHUMO unm
ANA NOKPLTMAHY HEeHHBIX MEeTOAOM Ma#b6H eMiK)o/ HCHMO T 0 p ac
OAna ocaXpgeHnuda nNepMme@agmuMmacKMarRepmamaHTaToB Bblb
coeJMWHeHNe Cc auyueTumnauyueToHaTpPeMr eHMTaHOdMXe Bn p
Kumcnopoang. MccnepoBaHoO BAMAHNE Fevne@)a Ty
MW KONMWUYeCMoBrao BKBOGIAB pB)a@Hal 2cocTaB M MUKPOCTPY
QT 0 nos3sBonuno BnepBdrmemopgYywn MOCVOK paaT It naBax
Onsa oueHKW OBUMOCOBMECT IMKETMMHHIOCT Be DOPABULNBYN Tha
OTHOWE HWMOKH OKH Y KMe apRrRBKamM nepumpepmyeckKkon KpoBwHu
YUYy BCTBMWTIEOUbYHUEMH. Hble pe3ynbTaTb O0OO6BbBACHEHbB C Npwu

MUK P O C ThpyOKK TPYbIor 1

RfMMdzj Hise Odzd j S 53 dzjfCtfcte’ NEfTI SEsE@LUsyser 7 o f sd
fod % ddzO dzfijasiolsi? (W, H Jf BFOPRDs - 2 0
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HN3y4yeHue CBOWCTB CYyNNPaMOJICKYJISPHBIX COCAMHEHUN JTAHTAHOU/I0B
¢ KYKypOMTYpHJIOM

EA. KoB%@A neHKO

R1m v (61, fHte. [ Ooatcjdels' joa O 3, 1 totMmc
e.akovalenka@@niic.nscru

DOI: 10.26902CFM_2022_@6

MoHOAAEepPHEBbIE KOMMIMAEeKC bl pGBL&] nNnaengHeWnBOBSB
cynpamonekxKkynsapHbX annoyKTOB C 06 L
[{ Ln(H20)5(NO3)} 2CB[6]](NO3)a-HNOs:-nH;O o na naHTaHoupgol =Plyana p
Nd(2), Sm@3), Eu@4), Gdb5), Tb(6) ) wn(H2Q)s]2(NO3)3-CB[ 6 HNCZ-mH:0
AnAa nadHTaH o u do=sBDy()dHe(8),&r(9n ¥balh

Mo paHHbBM PCA, l6Bo O@maBwKOTTYCHax«ccynpamMonexkynsap.
Lenoyku», MOCTpPOEHHSbIEe 3a cuer BOALOPOAHBIX
[{ Ln(H20)s(NO3)}2CB[6]]*", BAONDb opHoOTianmor xadpmypec.k nxla.c.
BcoegvnHelWwdpaszoBaHMeEe HanpaBJ/IeHHbBX ULeno4yek np
MOnNnekKyn KYyKypoébutypwunna n KpumcrtannmaauuMoOHHOW
MakpouuKknnb pacnonarawTcsa ApYyTlT Ham. JAKB@MaTag
naHvHTaHbuHaO)sE*HaxoaAaTCcA B NpocTpaHCTBE MexXAay ue
C KYKypowmgpunhom. (

CoepnHeHUsd oXxapakTepunsosamy e oHr@wo powe T apma
MkcnekTpockonueim, 3N1eMeHTHBb M BamHMmenTMpuouve. ¢ KIbor oz aal
coeaunHAHTMEAp A IOT YacTb Kpuctannus, aymo/HHOE [Bad34/bio
nponcxoagun€. npumu 350

N3 yuyeHbsl hbnyopecuyueHTHBbE CBOWCTBaA t.npamo
Mpn Y ob6nyvyeHuunm TBepALLWKSHERO HaAaPIIGEH ACBESHIEH AN N
npun pJob6aBneHum B PLESAHKUITAPOBHTHOYBIO ECBMPEOCTBM S U T e p 6 un
LntLn’= 3: 1, 2: 1, 1:1 HabnwpgpaeTcd KpacHOe U 3er
COOTBETCTBEHHO.

Mar HUTHbBIE CBOWC4MBOEK ac3ObEBIAVIHTE eeagp/abMar H M T H O e
obpasuya.

Puc..CTpoeHune «HanpaB/ieHHbX lifente®)ek » B CTPYyK:"

RiMMdzj Hiso Odedj o' f sdzdzj dets ¢ tc @ dzls QdzPAPBYEE2 f SHH J to>
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le/lMeHeHI/Ie coJied HUKeJISl B KATAJIUTHYECKOM CHHTe3€e MEHTO0J1a U3 oUuTpadada

4. A. K& peluk o/B.a> Cnmak oB a

400, . s. [OtEMO 20, 1 eatmdedtems
.Rs o] t(¢1, . [ Oetjdls! joO 5, 1 BotMmd
24 koreshkovaiana02 @mail.ru, simakova&catalysisru

DOI: 10.26902CFM_2022_@7

MeHT-oOO0IpraHmyeckKkoe COeffUHEHWNeE, KoTopoe <copje|
panpa pacTeHWNW cemMeWcTBAaA HACHOTKOBGUbIE, Haxoagurt
hbapmMaueBTMnKe U BO MHOT MAQHMPWY TWMX METP@LOIB N 0 J
ABNAeTCH nocnepoBaTenbHOE rvmgopupoBaHMue np.
OMPYHKLMNOHANBHOT O KaTanumsaTtopa, cofgepxauwero
MeTann. Tack, Ni KaTanuv-BedaB8p wa& 4» @Wa Bp OrBRfBVH /DU
npoABAAeT AOCTATOYHO BbLCOKYKW AaKTMUBHOCTbL U C
Llenbt paboTb A9BAAEeTCSHAS U3YHUEMHPLWEBC/TUBASHHUHAN K O @B /1 ear
rMmaopupytwer O-HKao MANKOTH/AEBARTAT Ml TEE 3 € MeHToNna Wnu3 uyunrT

B akmecTBeE npNe BYIPOPE@PM®IB Kpucrtannormagpatvb  HUK
cynbdar n xXnopwuwag, BOAHbBMMU pacTBOpamMmwu KOT (
(HBeta38/ 6 eHTOHUMT=7/3) ¢ ncneaywaen, cCGuadbawng dd
m BoccTaHoBN@a@lkn €04 586 Buyaggco)p.o I n g pSigmaAkdach, 9586) un T p a
B LMWKnNnorekcaHe (0,086 M700QipoBdmw /YL TBRHAGBMOHKO ©¢
akTusMNokcarTT,a M3 aTOpPpOB BO3pacTaeT B pajgy: CYynbc
KaTanunsatopbp@a®dk wmunno(cwize HumrtpaTta UM cynb@arTa
PN 3 MXKNOM M Y € CKUNMWU- HMESTKOOZTaeMmi e paTypPpHONW apgcopbébuyunein
n TMNB. [fTokas3aHO, 4T O npuMmMeHeHMNeE HMTparta H
BoicoKoaguncnepcNi g aBBRCWM@DMHLBLBLIMK OpPOXRPBITMNEM, o6n
Hambonbwehh aKTUBHOCTbLI U Ce€/NEeKTUBHOCTbLI NO M
M3 xnopupga ob6bycnoBndélHEB XoE&X aWKeNpOpEHEBAPBBREAHMUSA,
KaTanmsatTomN&S-H@maowkpoBeoh oOCEDXA)oOUuHONW cepoinn (
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Puc.1. KMHeTmMyecKune KpuUuBble TuagpmpoBaHmMa MN3IOMEepPOB M

KaTanusasopa, a®PM,ouGisrgdna = 0,086 M B uUMKAOT el
bolstste’ BEZOSHSHOLYI CLO. dinfgzj W59 @O s HOB B | t
d C. n. da 1. ] On Otz s Iz L O dmMmdzj HisO Odzd | ad3d I

Hodg 5 [kt ddz0 (0Bt GCOH g, ouwbktSl, Adddy dd
dmmdzj Hise Odzd 2 .

[1] A.F. Trasarti, ACdtal 200fa247¢c1b5., C. R. Apestegu
[2]1 .  Si ma k cArnvala, M.mMartinkkKliknov, et al.,Appl. Catal. Gen2022, 636 118586.
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CTpyKTypHbBIe HCCJIeI0BaHUs coelnHennii B cucteme LiGaSe-AgGaSe:

K. E. K% pixHedla? NA6aMFENCae Ak ® T poMunnoB

Ry o to1, Hte. stsfkscO 3, 1 Boatsmdsd

B 1L, bkdz 1dsetsesa® 2, 1 sBatmdedtemC

R1Mm o to1, fto. [ Ootcjdzls! joO 3, | tsotsh
ksenia korzhnev&@mail.ru

DOI: 10.26902CFM_2022_@8

MHOT OKOMMNOHEHTHGHble XaNnbKOTreHnNpwola@ Tl 1 0@ il i
CTPYKTYPHBM pa3BaPGMPaO3BIAEHANCET NCHAHGMVA BAST U M O /T H bl M
aAaTOMOB B/PEIWEeB@EMEO XBNTUMUM3IMNPpOBATbL CcoOYeTaHUe
MH popmMmaywmsa 06 n x CTPYKType obecneyunBaerT
XapakTepusywouwmxcsa COBOKYNHOCTGBbLI cBOMCTB, B
ctTabunbHOCTM M ob6GBnNnacTu”W NpPOoM@BAIDEBQC T™MbL MOIKMEVH AHSAA
9BONKWUMI CTPYKTYpPb M co3pgaBaTb. COefUHEHNA C |

3apavei AaHHOMWM paborT bl 6blNoO OULEHWNTHDb noane
opTopoMbunyYyeckKom M TeTparoHanNnbHOW NP 3aMeHe ¢

B cwnchGabeAgGaSe 6 bif0 OOH@ABRKESMHX OAHbBIX COgAWUHEH
(ra2d) n, Pnaha Sepang TBepaobX pacTBOPOB: B MUHTEe,
peanni3yeTtca TeTparoHanbHada (LTRY9KOYPE, nnepeadpq
x>0.98. KDR5@ ,n®On 135 6blna ob6HapyxeHald4Zlpyr asa
oTnunmyawwaAgbaeSe. oX 3TuUX CcoefgMWHeHWN HabnwpgawTcA
B peweTKke NO CpasBHEHwLGAge®GaSa(oH. eSHsuxasMin. 9A)g Ga S e
TeTtTparoHanb HaMAgxGaSpY R THEA<0. 9) nocTpoesHa U3
GaSma3aHHbBX 4Yepes3 o06uwue-MEmpaun @ ela B TBo ppaavono T[el
efgeHH Kpurtepwui f, oTobGpaxatwwmni cCMeueHUe 3
HOCUWTEeNbHO uageanbHON cTpyBBAPW B NGB O ETVA KDai1b (
oMS@B OTHOCUTENbHO W ZRSEN bHIaOWIN CUTPCY/KETHYMPBIA H N A 1
eneHb nc K adge@adber ( 0BxHOL. 19 ) yBenmuymnsaeTcA B
HueHTpauuun Li. YBenunuyeHne cTeneHN TBCBANE H L
3IMepoB W pas3iMnuyuMinn B 3apapgax Mexapy aTomamwu
MEHEHUWIW HEeNWHEeMHBX CBOWCTB COegWHEeHWNIN.
OpToOMO6MNYEeCKa aHs das3a, 3adukcmnmpoBaHHas“ npwu (
epexoagHoONn Mexay TBepAadliGaSe e BwW POer MmO AgaIBC/TEbHW
LiGage cuUunNbHO L rwa&xpan gp, npn GaSe o arEBTPacigy
e MeHAeTldAdy) AvemaeTcSH-S® nuniEgmMMbHO yagal€TcAa o0
a ANnunHYy. RIS nA
Mccnepysd 3aBuMcCMmMOCTHDb HEBI M HMEe NHEIKaAXIEHNEBEDN QWP
oT copgebiXaHmpucTannax T B e \gi1-46ASe [Da o&=rB.0P)o,B A H N

STXAOQYQPOW®W =S
wYvo-H4H-H44dwm

I T X< 1

BblABJ/IeHO, YTO HENITMHEeENWHOCTb XOpPOWO KOppenumpy
MakcunManbHOEe 3HauyvyeHWe KoO3IdpPUuUMEeHTR HPEOWOGPaAasTOQ
npu x=0. 8, YTO COOTBEeTCTBYEeT HaubonNbwWemMy MUCK:

t OBtSISO o' ff sdzdzj dzO f toed (W d\dzO epBI8@8B2 § SHH J ey § §

[1] H.-M. Zhou, L. Xiong, L. Chen, EM. Wu, Angew. Chemint. Ed., 2019, 58, 9979
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N3yyeHue npupoabl MeTANI-IUTAHAHOTO B3aUMO/1elicTBUS
AUKAPOOHUIBLHBIX KoMIuiekcoB RNh(1) ¢ xenraToodpasywmumu Juranaamm:
B-nMkeTOHATAMHU M HIMHUHOKETOHATAMU

E. C. °Kobdmel. Allopn.® Py6aitno
Rmmus v t o1, kdz / BIPHS BOREBSHNBEHNC5660036
eskorme&®ramblerru

DOI: 10.26902CFM_2022_@9

OnKkapboHMUNbHBLE KomnnekcHbpdgnh) (|l TpoaemwmirawR
LOHOpPHBen ON,BMpageHTaAaTHbBLE AWUT aH/Ab, PBNRIOT @8 H LOX
cCoegUWHEeHUWNn ANnNa NoONy4yYeHMSA HOBbLIX poOAgMEeBbLX KarTa.
K ALAaHHOMY TWNy KOMNNEeKCOB, oOCTaeTcsd OTKPHbLTHhbIM
Ha UMX KaTanuitunmyeckunue <cCcBOWUCTBaA. JaHHOe OBAWAH
M3yyYyeHUSA I3/TEeKTPOHHOTNO CTPOEHUA KOMNNTEKCHBIX CC

Llenbt gaHHONW paboThb ABNAEeTINT AWMAOAWHOE OV S 3 @AY IMD ¢
Me XAy ANKaAapPOOHMUNTbHbBMMU KomMnnekcammu popaowns4a (1)
agetTmnaueTtToHaT U UMUHOKARITNEERAT pmeT odgmm NBO, (

N3yuyeHne npupiUgERHAMHEOTaol 1 B3 aunmMmogenhncTBUA np

KBaHTOBOW XWUMU-NMMBeecKB@aHpaseweThb Ob/W BbNONH
npor pGawssian AHanNnumM3 9/ eKTPOHHOTO CcTINB&EQVAMM npoBC
n ECDA. OntTumMnsauynaA M3y4yaeMblX CTPYKTYDp 6 blNa E
NANOTHOCTMW C QPYHKUMOHanom TPSSh.

BcemMmun wmMeToOopgamMm O6bINTO NOKasaHO, YTO MNepeHoOC
HenocpeagcTBEHHO C NuUradHpga Ha @par MeHT CcOfepXsé

MeTopgawmu NBAX Mu yRRQaANocob YyCTAaHOBMUTBbL, 4yToO B
AnkKkapboHuUunNnowm poawna (1) n NUT aHAOM (agyeTwun
AOMWHUPYHWOWNIN MWOHHBIW XapakTep CcBA3bIBaAaHUSA, OA4cFr
BKNnapga. BBegeHne atTomMa av@m@aaE TB BERamMWIOTEMC T/BmMIE:
No cpaBHeHWUW ¢ BOaummMopgencrtTBuem Rh

B pe3synbTaTtTe d¢parmMeHTapHOro aHanusza ©6bl10

ob6bpa3oBaHWUKM CBA3U MeXgyp Gpraa Me HK laMMO pyoimeac/TaB:
-gopbObuTaAann oBaupPUKH.0 C Bb obpaTHOTO LOHUPOBAHMUS
eTopoM (parmMeHTapHOro aHanumsa 6b/10 HYMOGa H O B N
BNAaeTcHA OTBETCTBEHHON 3a NepeHOC 3/T€eKTPOHHOI

nN=sw

a) -

Puc. .Op 6 M THOMB®6 KoOMMN/TIEeKCOB:HaOqukKkalpdoOowmaiy eogausa (|
n BPTevMpe T-MMNHOK eAMEKHBEPTOOHUA poagusa (1)
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Hosblie nosmmnoauanabie KoMIuvieKesl BUCMYTa(Ill) u cypsmbi(1IT):
CHHTE3 U (PU3MKO-XUMHUYECKHUE CBOMCTBA

HA. KopoB®iiHMKOB

Rim wf to1, f. HONEFEMNoO3B09D
B4V, kEdaz 1dqsetso® 2, |1 setsmdeBdtmE 6
korobeynikov@niic.nscru

DOI: 10.26902CFM_2022_®0

Fanor eHWAOH blep-3C/IoEEMIEVHHTEOHBM sin pe A CTaB NS0T UHTepec
Tak W C nNpuKnapgHOW TOYKWU 3 peHNsHbleC TAPMy3KUTHYEPCHKOI

CBOWCTBA npuBnNekKawT BHUMAaAaHMUeE Y 4 € H blX co B
NepoBCKMWTONOAOOBHE IE hboToBONbBTaAaMyeckune 31 emMet
MeETMUNAaMMOHMWUSA LOCTWUT NN 3HauYeHWNMN Kna, cpaBHMN
KpeMHUWEBbLMMNU baTeapenen vegAde@)] 6bITTpPpasd dboTtopgerp
CO/THEYHbIX 31eMeHTOB U BbCOKasad TOKCUYHOCTbL CI
BO3MOXHOCTWU co3fgaHuA CepumHBIX n3pgenuni. B <coB
paccMaTpuBawTCHd Coxe/[eMHEHTABMEIPP T MXN C MYy Ta U cy
Kpowme TOTrlo, paHee 6blno NMoKas3aHO, 4yTo nosaB/S

hbpar MmeHTa nos3sBonaer 3HaYnTenbHO MOHMW3UTHL 11§7
pa3MepHOCTHDb AHWOHHOM noapeweTkK™w [ 4, 5pHudmeH
HOBbBIX COeAWHEeHWW p[faHHOTNIOoO KJjacca akTyanbHO.

JaHHaAa paboTa npojgonxaeTt uMmccneposaHUAa, Hanp
bopmMupoBaHwUA NOTNUT aNOP-BMSNME@HBITKOBCOE@QWMHEMNIWP OB a
NONMTNNOANAHBIX COEAUWHEHWUN BUBMYLBYXBapo9mNHMHMME /TR

NPOM3IBOAHBIMU NUPUANHA. Bblnnm nNnonydyeHb M o0oxap
nNoOTMMNOANAOB CYPbMBI. Bce coeguHeHusa O6bAM o0Xaf
Andpakuunu, TepMOor paBmmMeTpuyecKkoro a0HHaH/Iour 30a ,
pacceaHwnsda cBeTa. N 3 CneKTpoOB APy 3 HOT O OT |
sanpeweHHOW 3 0HBbI. OTmMe4yeHO, YTO HanAmuwme B C
npuBoaANT K 3aMeTHOMY YME@HbDLLIWEeHNI w3 3 no (
MW MOL[OaHT MU MOEHTaCTTaBVeYH HC00.0 T B

it OBSIsO o' f sdzdzgj 20 ftcd W JdzOdglmtsos?2 HBGHHjYS) ¢
(ctcOdzls- 731 A @4 0) . bolststc B EZOGtSHOWdIls daipOLkz {ddls.c st
1 LvMsdzr yj o 0O.

[1] Z. Jin, Z. Zhang, J. Xiu, H. Song, T. Gatti, Z. HeMater. ChemA, 2020, 8, 16166.

[2] A. Kojima, K. Teshima, Y. Shirail. Miyasaka,J. Am Chem Soc, 2009, 131, 6050.

[3] A. N. Usoltsev, M. Elshobaki, S. A. Adonin, L. A. Frolova, T. Derzhavskaya,
P.A. Abramov, D. V. Anokhin, I. V. Korolkov, S. Y. Luchkin, N. N.rBmova, K. J. Stevenson,
M. N. Sokolov, V. P. FedirP. A. TroshinJ. Mater. Chem A, 2019, 7, 5957.

[4] T. A. Shestimerova, N. A. Yelavik, AVY. Mironov, A. N. Kuznetsov, M. A. Bykov,
A. V. Grigorieva, V.V. Utochnikova, L. S. LepneW¥. V. Shevelkov|norg. Chem, 2018, 57, 4077.

[5] A. V. Novikov, A. N. Usoltsev, S. A. Adonin, A. A. Bardin, D. G. Samsonenko,
G.V. Shilov, M. N. Sokolov, K. J. Stevenson, S. M. Aldoshin, V. P. EeBinA. Troshin,

J. Mater. Chem A, 2020, 8, 21988.
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Yiay4diieHue JIOMUHECHEHTHBIX XapaKTepucTuK EU-copepaxammx oKCHIHBIX
HAHOJIOMUHO(OPOB, MOJY4eHHbIX METOI0OM JIa3€PHOr0 UCTIAPEHUSI

ANKocT Bk oHa wu B o 4CH MB.OHBbLIT HIM.0 BU. P4&x mMaHOBa

q91v, Bz 1dqsesa® 2, 1 toatsmdsdtemMs 6
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antkostyukov@mail.ru
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OKCcCUA[HBbIE coefgunHeEeHNHA ABNAKNTCHOCONRAMMBKH HHIE M
ANA pepfpKoO3eMe/IlbHbBIX akKTuBaToOpoOB, M3 1Yy4Yarwuwmx
cnekTpa. ana NoONy4yYeHwUHd KpacHBblX NIOMMUHOGOPpPO
TpexBaneHTHbLKH3I]eBpOmmaik o[ 1B HaHOpPpa3MEepPHOM C 0 (
MN3INy4YrRMWMIAX MaTepumasoB pPes3 KO YMeHbWwWaeTcCsa. Mo 3
c BHICOKMWUM KBaHTOBbBLIM BbXOAOM oOCTaeTcCHs BaXHOo.|
Ana peweHnma 93TOW npobGnemb O6bINO0O NpoBefeHO KON
Y203 EWR, GROs:EWY, ZIO:EWR* ' MEWY, nNoNyuYeHHBX Nas3epHbLM MeT

BEoino nNnokas3aHO, UTO yBe/nyeHMsa 3PPeKTUBHOCT
MOXHO pJAo0o06uMTbCA nNyTemM pgob6baBeHWMSA ONTUMaANbHOMNM
OypPepHOMY MWHEPTHOMY T XHNYY UNOLDELNEHYXIeaPpPadITL
nnu B aTmMocdepe «Kucnopoga. MpepBapunTenbHO
MW ANUTEeNbHOCTb OTXWUT a. fJob6baBneHne Kucnopoga
BaXHblM War oM K YyBe/iMmyeHUNI 3 PJEKBT, U BTHAOKC TKMA KO KICOA:
CywecTBEHHO MNOBbLCWUWTbL KBaAaHTOBbLIN BBLXOAL NpPU CO
yacTunuy. Tak, no6aBneHwWEEW mpopmep@ma ®KpWB H@MWHWT
yBe/IMYEeHNIWw KBaAaHTOBOT O BblXOfa boTONKOMMUHECL EH
TepMOoOGp a@:ErfHia ¥o03a4yxe mpwBHOYTMNa A06UTbLCSHA pel
KBaHTOBOIo BbXxoaga 6o0onee 60% npum BO3IOYyXAEeHUN i

C Mmcnonb30BaHMWEM WNP-OKKNSE CHKabXo p & e TADUAZOMBK O 6 bl J
4yToO SPPekK TMBHORBBIXY A@MOpadopB onpepgenawnt 0,
dakTOp®HI, K aK KOHUeHTpaumuns akTuBaTopa, pas
n nocnepagytweim TepmMoob6paborTKkwu, cTeneHb Kpwu
M TywumTtTenem nwMumHecuyueHumun B B U AGH va oEQpPpyaimip o B a t

MpepnoXeHHbBEe NOAXOAbl MOTYT ObTb MNPUMEHEHHBb
NKOMWHOGOpPOB, CUHTEe3UUpyemblx pas3/imnyHbBMMU MeToOo
NIOMMUWHECLEeEHTHBX XapaKTepuUcrTMuUK.

RiMfMdzj Hso Odedj o' f sdzdzj dets ff tod W d dzOdzZB@0A08.2 ff SHH j to>

[1] A.l.Kostyukoy, V. N. Snytnikoy VI. N. Snytnikoy, A.V.Ishchenk¢ M. |. Rakhmanova

M. S. Molokeey, A. S. Krylov, A. S. AleksandrovskyOpt Mater., 2020, 104, 109843.

[2] A. I. Kostyukoy, VI. N. Snytnikoy A. V. Zhuzhgoy S. V. Cherepanva A. V. Ishchenko

M. G. Baronskiy V. N. Snytnikoy, J. AlloysCompd, 2020, 815 152476.

[3] A. I. Kostyukov, V. N. Snytnikov, VI. N. Snytnikov, M. I. Rakhmanova, N. Y. Kostyukova,
A. V. Ishchenko, S. V. Cherepanova, A. S. Krylov, A. S. Aleksandrgukkyumin, 2021, 235,
118050.
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HaHocTpyKTypHpOBaHHbBIE THOPHAHBIE MaTepuabl MoS2/rGO
AJsi Na-HOHHBIX aKKYMYJISITOPOB

A A. KgapyH Ct1modjaabhboOowaTt?p/yloby ny e B a
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Ha Cer ofHSALWHNIN AEeHb, e 104 Hble MeTann n G
SPPEKTMBHBMNU HaKONUTeNaMW 3Hepruunm Ana nrRoprTart
N OHHbI € aAaKKYyMynaTopbl (HNA) ABNAKWTCA -U AHHLEX] € K °

KKYMYynaTtTopoB ( NTNA) 3a cuer pacnpocTpaHEeEeHHDO
ToumMocTu. OpfgHako 6 oNab(wlo.ii0 2u oA)H,biiin doi‘a(@ma®e e AN o
nmnaert Ha GQas3oBYyHWm apaGemwpwaoebe cBoOWCTBaAa 6art
KTya/nbHOI npob6bnemMon aBnsaerTcs4 nogob6partThb aHo
a6boTaTtTb W JgOCTUTraTb BbLCOKWUX 3HaYeHUN eMKOCT.I
B paHHOMW paboTe 6 bl N Mcnonb30BaAH MeTOh Terf
BbICOKIOIKA/IbHOIO QAJaBNeHWSA Bbligendwwunxcsa T a3 oB C
MaTepuana. Kea mnGOs mmrosn yMioaSW® 1 m 6 4 a Tva OakMCwiofHan AT p a ¢
p u 400° Mo DB®NAaeTCA OBYMEPHBM CNOMUCTHLM MaTe
BSA3AMM Me XAy Oo&axOo waielParB /1 b@/D B bIMU B3aummopgemnmcrtT
noammoncTas CTPYKTYypa n yBe/nn4yeHHOE MeXCcn
MPpPy3s MM MUWOHOB JIMNTMUA U KOMNEHCUPYET U3IMEHEHMU
mcynboadoupg MOoOnNnunbpaeHa o6bnapaedmMKeelTBIONG669 e o/
TO nNpumMepHoOo B 2 pa3a 6onbwe yemrpabnaragédpv
A4 [1f.) OgHaxk o, 9N1eKTpPoALT Mag ok eamH om oo XMoIS cT a
MKANWPOBAHUN U HUIKB@AN KNP OPOLAN MPEITEBTRL TCIHO pMIC
a ero oOCHOBE, Hanpuwmep, c BOCCTAaHOBI/I€HHBbBM
oMno3unmoBorBGAMOoOGSENM oOXapakKkTepeaseBapecmwmemomavizdAr
CHNbanuma¥la o6pas3yuoB O6bAM MU3TOTOBNEHbL 3NEeKTPpP
nemMmeHT bl c MeTannmuieckKkum HaTpuemw. Onpepen
npoaHanM3MpoOBAaHBL UUKIMYEeCKMUEe BONbTaMNepHLbEe
Mcnonb3oBaHUE B KayecTBeE aHOOLHOT O MaTepwua
MoS/ r GO pgeMOHCTpPpUPYEeT BbLCOKUWAMAIHK AY eIPWMA NEIMKTHOT
0.1 w 0.5 A/lr, COOTBEeTCTBEHHO. Mpwn yBEenNuyeHMu
CTabuMmnNnbHOCTHb paborT bl n Hanmbonb wy YyAEeNbHYK
npopemMoHCTpPUupoOBamghu KX mncomsHTTess MMpoOB a HHble npwu 60

T 92 WO QD

SVOUSXIEZ LR OO

{ OBlsOdg daPsdrted W ddzOdzmtso 52 § SHEEJ2@M)S j tAAR (f to

[1] T. Stephensory. Li, B. Olsen, D. Mitlin Energy Environ. Sci2014, 7, 209231.
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IMosmokcoMeTaIaThI, COJAEPKALIUE PYTEHHH U cepedpo:
MOJIy4YeHHe, JJIEKTPOXUMHUYECKHE CBOICTBA U PEaKIIMOHHAS CIIOCOOHOCTh

AA. Kys%reAosAa6Bamos

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
mukhachev@niic.nscru

DOI: 10.26902CFM_2022_®3

MuTepec K XUMBRANM@AMIOBK COBO4epXalunX 6nar
obycnosneH, B nepsBylt oyuepensb, n x cnocobHO
OKUC/TNBORKH@HOBUT € /1 bHGIKO BAH BKXU CITIDE HPa We Hum. Bad
TakWux MOTMOKCOAaHWMWOHOB ABNdaeTca rcapnepndbpoBmeOI
BOCCTAHOB/IEHNWKW, 4YTO NO3BONAET UX paccmMaTpusarl
OdaHHOE mccnepgoBaHMe 6 b0 HanpaBJ/ieHO Ha:

cepebpa K MmMoMm pa3HOUU CTPYKTYP®bI; 2) n 3
p u 6naropopeoN NMeTda asBe MOM; 3) M3ydyeHNne 3
MHTEe3NpOBaAaHHBLIX CcOefgWHEeHWUIN.

Tak 6blna nNpoageMOHCTpPpUPOBAHAaAa KoopagwuHauunma ce,
K 0 MmN 1 Buie)4gViOAg( 4Br) ] , B CTPYKType KOToOporo Habn
B3 awu mormemidg..Ag) =2 . 77A n Hanunune MOCTMUKOBOT O
cBA3bIBAlUWEr o aTunW ABa aTomMa ce@elfpaobpazy o) i
insituB pacTBOpE, cnocobeH KoopagumHuMupoBaTb oOT 3
Ha ocHoBe OHOYRWH AN pu@ ém OHNW KaBA3CGIBAWPERBYS O0Nb
TakK M C NPAMOYTONbHbBMM T PaHAMU MNONUOKCOAHMUOHE

O 3

L *.
“ ¥
Puc.1.CTpoeHue no nus0:¥AQ04BrHm o H a

(V-cepble O¢gEe/bhigeg—y ép HBNewWTpuxoBaHHasa cdepa)

Moka3s3aHa BO3MOXHOQTHBONONY YQHWMMsE p a PYTeEHMU
retepon o n KRUND)PPWHOs3g |, B KOTOPOWNW PyTeHUN KOODPp)/
nonmokcomMeTannarta. ® BuN)4K RUBNO)}PA/1eORB O pa agemmHIWT ([
npuBOANT K 3aMeHe HNUTPO3KMNEHEN oajreier asH@aM 0 bKa
TpaHcopMaumsa nNAuUraHpa B KOOpPAWMWHAUWOHHONM cCcdep
HaTpwusa. Mpwn MCNONb3O0OBaHUM aueToHUTpUIa B
[{RUN3}PW110sg]° ; a T ak¥eCHiPWiDsR K ak npopapres K Nmmw K
n CHCN B c pepe pyTeHwnasa. B ToO Xe Bpewms peakuwn
[PW11039RUN] >

MonNnyddeHbsbl cBeageHMmAd 06 9 NEeKTpPOXMNMMYEeCKNMKX cBO
4yToO BaXHOo ans I'IGpBI/I'-lHOI7I OUueHKMUu KaTannmnrtmrieckK?O
BOCCT @H®B KX npeBpaweHnNax.

RMMdz Hso Odedy o ftsdzdej dets fHted WddzOdzlmsots?2 G tSHHYJ
AjHjOYydd HAv &S dsHHS S istshighst 2 -REFOFeEL. 18) jr dz' -
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HccnenoBanue cBOMCTB ruAPpUAHOI0 koMmiiekca nauiaaus (PNP)PdH
¢ nuHIeTHbIM PNP-jturaniom Ha ocHoBe Tu¢)eHUIaMUHA JIS YCTAHOBJICHUS
MEXaHU3MAa U YCJI0BUM Pa3/I0KeHUsI MYPABbHUHOU KUCJIOThI

B. A. KynBkosia® KHEp«k WHaWy ug i BE.n kuBaally 6

R16J4 161, k. 1 OsdhzssO® 28 Mmbte. 1, [

Bf1v dd3. [ . 1. [ sBsdshhtse O, kdz. [ jdddh¢di |
kullisa99@gmail.com

DOI: 10.26902CFM_2022_®4

Ha CerongHsaLWHMMIA O €eHb KpanHe akKTyanbHOIW
MOENK Y NTAPHOT O Bogopoga K a K 9KONOTMWYHOT O ano
OAMWH M3 nNnepcnekTMWBH blX—KMaTTa0/QUOTBN YEer COK Oneo JipyadsesHomisie H
KNcnort bl, B— KWavoi/IexcTammnm nepexogHbXx MeTannonB 1

PNRPAnranwpg88mMm B tBa3mM ¢ 3TMM O60NbWYKW 3HaudyummocT
MeXaHM3mMa n MHTepMeagunartoOB peaxkuyuumn 4N A pas|
KaTanmisaTtTopoB.

B paborTe 6oypyT npeagcTasBI/ieHbl pe3ynbTart bl
n NPOTOHOAKUENTOPHLX0 ckeomcARERORIE rca(p mmma,e T H bIM
PNRanmnmraHnpgpomM Ha oOocCHoOoOBe Aaude PNBPaHicn Hkan ¢ mBosTaanmwo fJéHi
(B(CsFs)s 1 BFs) M pas3/TMWYHBIMU NpPpOTOHOAZOHOpPpamMum ( prtopwu
MypaBbWHOW KUCNOTON wnc-cwe@Paeakapoer @ 4 aimp o KK
AnanasoHe T e MN%®e® a TKy) p (KMHCe TN HEOOH  @eak ;e a0 B@A H a
cneKkTpanabHbBMMN n BOTbIOMETPUYUYECKNUM MeTogamMmu.
nNpepnoTOXNMTbL MexXxaHW3IM gaHHOW peakuuunm (PucyHOL

HCOOH

Puc.1.MpepgnonaraemMbin Mexawp@aa3MOoORKEHMNHAN MYyPaBwNH® A K
nog pJenctBUEM TULAPUAHOTO KOMONekca nanne

t OBBISO o' f tsdzdzgj dzO f tod W d dzOeZHIOWOKB2 G SHHJBY S 1 /

[1] K. Sordakis, C. Tang, L. K. Vogt, H. Junge, P. J. Dyson, M. Beller, G. Laurenczy,
ChemRev, 2018, 118 372.

[2] S. Cohen, V. Borin, I. Schapiro, S. Musa, S.-Bmton, N. V. Belkova, D. Gelman,
ACSCatal, 2017, 7(12), 8139.

[3] S. Kar, M. Rauch, G. Leitus, Y. Bdbavid, D. Milstein,Nat. Catal, 2021, 4, 193.
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DJIEKTPOHHASI CTPYKTYPA H CEHCOPHBbIE CBOIICTBA THOPHIHOIO MaTepuasia
Ha ocHoBe OYHT u KA/TKA B orHomennu NO2 1 NH3 razoBoix MoJieky.a

CANaBpy* uB@buic e dhPegopLukBemy whk nuua

R1m o] 161, . [ Bgeduams 6H0B90 o tfs
lavrukhina@niic.nsc.ru

DOI: 10.26902CFM_2022_®5

Avokcwupg ap) otoag M A N1 3 OCHOBHBIX 3arpsasHuTene.l
obpasyeTcsd nNpuU CXWUTraHWUUW pPpas3NMYHBIX BUJOB ToOoN
O6HapyXeHUSH ANOKCUNO @M MEAESTOT & T BOMBY 0/ YXENb .

NPeBOCXOAHBbBIMMU 3NNeKTpPUUYEeCKUNUMMU cBolcTBaMMu [ 1]
MUWKPO3INEKTPOHUKY ¢ HU3KWUM 3SHepronoTtTpebdneHunerl
pas3pabaTtbBaTtThb MaccuB ALaTuyYunkKkoB B blpOEK DR a HNC/TOBTE
KannkcapeHb (KA) ABNAKTCA MONEKYNAPHLBMN peLeE
n rmagpod@mMmnbHOMN NoNoOCTAMMN CNOCOOGHBLMMU MHKaAar
TakXe /nerkKocTb @YHKLMOHanNnmMmisauumm WUX BepxHer
eyuencropajgaHHbBMMN cBOMCTBAaAMM anA onpepeneHHO
nekxtponpoBoagHocTb KA aBNnNAeTcsda OCHOBHbLM nNnpen:
eHcopa TO/JIbKO nNUMWWb Ha ero OCHOBE. B aTtTon c8B
MoepMAaHOTNT O Hea oemHmwarea OXHAT amaKA o3 gaHMa BbICOKDQ
eHcopa, paboTawwero nNpM KOMHATHOWN TemneparTyyf|
MapamMeTpb CEHCOPHOINo OTKANMKA BO MHOTITOM OnNnp.

O 77T 0 0T O

aHannsIunupyemMor o rasa c YWYyBCTBUTENbHBM XCnoewmw
CTPYKTYDPp Ha OCHOBEe TOHKMUX nneHOK OY HITK A H &
MOXeT O6blTb CBSA3aHHO CO 3HaAUYUTEeNbHBM UWU3IMEHEH
nneHkun, \THA, muKA B CBOKW oOo4Yyepenb MOXeT npuWuBe
M cenekTnemrnsBx €awum obpasom, HeoObGXO0OAMMON UHMC
ceHcoOpoB aBNnNAeTcaA oOoObOHapyXeHWe B3IaMmmMoOCBA3IMU T e
YWYyBCTBUTENbHOINIo CcCnA0S8 € nNapamMeTpaMW CeEHCOPpPHOT
M CcenekKkTMunBHBHBXKyRXIOKKAT B MO

B paHHOWM paborTe npoBeageHoO n3y dlekHA1 e B BBTICEKKOT |
XapakTepUCTUYHBIMNU U 3 PPeKTMBHBMU MeTOoOgaMuU pe
PEeEHTr eHOBCKOMN S9MUCCUOHHOMN (P3C) n pPEeHTT eHo
(XANES) B YMOHBOXKT U c MeToAaMmu KBaHTOBOI XUMUMN.
KcnepuMMeHTaNbHbBX U TeopeTMWUYECKUX [faHHBX WU3Y
B3IMO wn HCMO wmMonexyn, onpepeneHb BO3MOXHbBeE
TeopeTunmyecckHmu M3yuyeHO KBRaVkAgeacTRUMOpPMBIEMR

M akKuenTORHbLMa&a3 ENEDMN MO eKynnamu, a TakKkxe pa
MpoBegeHO conocTaB/ileHMEe peuULenNnTOPHBLIX, CcenekKkTwu

CTPYKTYPOW M3yyaeMbX COeagMHEeHMUWAHa bvia@iao pad P ad u
rmoépmpagHoOTr o MaTepuana Ha OCHOBE OO4HOCINOWHBbIX
n KTAK A . QKcnepnmmMeHTAaNnbHDO MW3Yy4YyeHbl CeHCOpPHBGbIE
MO OTHOILWEHMWHKL OKH O3PD/HELKMT pMO HA K L e N TOPHbLIM MONEeKynam.

t OBBISO or § tsdzdzj daGs 2 f tdfdis H Wi igntz® Gz s & 478-G0 22219 ) . dolsts
BdzOG H Oy lsiz. H .OW. . | . fdS.stcldB. Q .d IHz dilzh j o Iz.

[1] I. V. ZaporotskovaN. P.Boroznina,Y. N. ParkhomenkoL. V. Kozhitov, Mod. Electron.
Mater.,2016, 2(4), 95.
[2] Gutsche, CD.: Calixarens Revisited. Royal Society of Chemistry, Cambridg98
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JlromuuecnenTHbie KoMmiiekchbl Au(l), Ag(I) m Au(I)-Ag(l)
Ha OCHOBe Tpuc(2-nupuauaMerui)pochuHos:

CHHTE3 M JIIOMHHECHEHTHbIE CBOMCTBA

Y. A. NdnAesld AcapCisiutiee . B. ®ApTemvMbes

R1m o) 1061, . [Ootjdids! joaO 3, 1ot
1V, kdz 1TdttseseaO® 2, | tsosMmdeBdtemME 6
u.lapteva@g.nsu.ru

DOI: 10.269024CFM_2022_6

KoMnnekcb MeTannos nNOATrpynnbl Meagu YXe LONTC
6naropgaps CTPYKTYPHOMY pa3HRDApAe@aONMA CcB®OM
Cpeagun MHOXecCcTBa Opr atpwHeOHLe mpregegas nRpON o
NOCKOpPIaX/yMyHasa XecTKOCTb aTtomMoB @(ocdcoopa uu a3
CTPYKTYpPHbEe dqpar MeHT bl. Ewe OoOAHOW MUHTepecHOI
Ha OCH®eBOEHOPHMIX nNuradHpos AaABnNAeTcAaA gapkKasg @GoTo
TeMnepaTy xxeo,Topdhncwelm MOITyT ucnonb30BQ@QERCcCAa B
ycTpomncrTB. MmeHHO NO3TOMY CUHTES n XapackTe
C PLOAHOpPHBMMKM nNnuUradHpgamum npepcrTaBnAaeT aKTyanbHY

B npepgctaBneHHoOm paboTe HamMuupae amMme D B pegeic @
(LY n TP fBUu2mmp) me Tun] g c dr Haco filE mu Au (1)
M CUHTe3uMpoBaHa cepwusda HOBBbIX -ARg)MEBm R @ C O K AR & H

4yToO CTPYKTYypa nuraHpga BAMnaerT H a cTpoeHMne
Mpucmonb3déaipmamsyetca dparmernor faAa@adg KaoamvMnnek
{Au@Ag2}.
] R @ B P 4+
N oo YO
/Nf@\\l X T ’ N -
/~N’ A N R-H Sl A,l?% 4 X
X =BF, ,ClO, , PF¢ ! N\
Cxemal.CnHrtTes retepomMeTanAuilMAgOKkmnx coegunuHe
O6pasuybl CUMHTE3MPOBAHHEBbIX retTepomeTannunyec

NPpKW K OMHAaATTeHMn epaType BbICOKO3MPPEKTUBHYIW QNYyoOopEe
(Maxkz41l0442)cHMBpeMeHamn MKIL3 MW KIBaHTOBOMW 3 @dPdPpekT B

t OBBIsO o' ff sdzdzj dzO i tcd fBHHJtYCJ t simid2 M¢ k&
© 27810110).

[1] A. V. Artem'ev, A. Y. Baranov, A. S. Berezin, U. A. Lapteva, D. G. Samsonenko,
l. Y. BagryanskayaChem. Eur. J.2022, doi:10.1002/chem.202201563.
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MeToabl onpeaeieHns KOJIUYECTBA OCHOBHBIX IIEHTPOB
B Zr-cojep:kanieM KoopauHanuoHHoM noaumepe UiO-66

KN. NapPuy® BosEB Pytwo K

q91v, Bz 1dqsessa® 2, 1 tsoatsmdsdtemMs 6
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k.larionov@gmail.ru
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ZrcopepxawmeopmMaABRNECKNeE KOOpPpAWnH awewocHTHBbae Ui oQ
(Ui0-66, UIO6 7 ¢ o pddOHYLs, ZrrgeoclraTok AMKapObBOHOBOI
Ha CeroagHSAWHWNA p[JeHb BXOAQAT B 4Y4MCAO0O Haumbonee
n pas3penedHus raszosd, [ Hlron B@E@ a Mma/ou oam [0DYy C /10 B
Teymuyeckoim n rMmpponmMTMUUYeCcKOMW cTabumnbHOCTG®GbIO,
Zr-OHHO rpynn, accouumpoBaHHBX -66FPuethexkTamMmn B CT |

HecmMoTpa Ha To, 4Q@HIHXk srigpuyenBna 1 mppoange MOrH C T p U p o
ansa pas3nunyHbIX npBmeneaniin UBO npoueccax er
M QYHKUMOHaAanNuU3ayuum, NnPpAaMbX MeEHbBPoB pEFNA 66N ECOL
UO66 [0 cux nNnop He pas3paboTaHoO. Bce cyuwecrTeE
(Tr A, AMRICMCAIBNAKTCSA KOCBEHBBKUXUMNOTPapamTTE

OCHOBHBbIN LEHTpP

Puc.1.Zrek NnacTep B -&G@ccaameddkdi OomM Tuna “oOTCcyTCcCTBYylLWNUR
C HMUM OCHOBHBIN ULeHTpP (QNS NpocTOTbL OTO6GpPpaA:

B AaHHOMN pab6orTe M bl npoACGHMHEOH cm pyp o B alonb, N a g
OCHBIBIKM CcBoOWCTBamu u, NoONb3ysACb 3TuUM ¢GakKkTOoOM,
noagaxopn K KONMWYEeCTBEHHOMY onpepeneHnNto wnx Y
agcopbumm m3omMacnHHounm kKkumcnotb B Ui O

t OBBISO o' f tsdzdzgj dzO f tod W d dzOdzMtsd3MOM3Y. SHH J 6 $d 1 /

[1] Functional MetalOr gani ¢ Fr amewor Ks: Gas Storage, Sep
Ed.; SpringeiVerlag: Berlin, 2010.

[2] H. G. T. Ly, G. Fu, F. de Azambuja, D. E. De Vos; T. N. Pafagt, ACS Appl. Nano
Mater.,2020, 3(9), 8931.

[3] J. E. Momlloch, M. J. Katz, W. C. Isley, P. Ghosh, P. L iebal,Nature Mater, 2015, 14, 512.

[4] O. V. Zalomaeva, V. Y. Evtushok, I. D. Ivanchikova, I. Y. Skobelev, O. A. Kholdesta,

Inorg. Chem.2020, 59(15), 10634.
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Kommiekcobl peako3eMesibHbIX 3JIEMEHTOB ¢ CHJIAHAMAMHUIHBIMHY JIMTAHAAMMU:
CHHTE3 U MccjieoBaHue POTOTIOMUHECHEHTHBIX CBOMCTB

AN, Naf@efuo Mup® HoBa

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
1L, Etad@t2, 1 setsmMdedtmME 630090
d.lashchenko@g.nsu.ru

DOI: 10.26902CFM_2022_58

N.N-oOHOpPpHbLe 6umpaeHTaTHbe Auradvwpgse (Puc. 1), B
pa3/iMyYyHbBIMU MOCTUKOBBLIMU T pynnamu, AKTUMUBHO MCT
penkKkosemMe 1 bTHOLRN) (3 TRBMEMO XHOCTbL BBOAMWTbL pPas3HbLE
nos3BonAaer BNMATHDL H a cTepunyeckKkune n 0, OHODPHBIE

Ha Cer ofHSALWHNIMN AeHb Hanobonee aKTuUuBHGN M3yuy
camMmpumnHartammu n 6GNM3KUMN WM owwmait ammor  d 11p @249 H n 10E
oT nocnepgHux, KOMMNIANEeKC b c cuSia(HRI )7 @105l &1 9
Ma/TOUW3YyUYeHHbBIMN. B nmtepartype npepgcrTtaB/ieHO E
CVIHTe3y, mccne,qosaHmro cTpoeHund n KaTanumtmn
n B o,u,Hom M3 HUNX m3yyanucoeln@@lopmMmmHecuyeHT
NO© O
/\(\ /Y\ R/\Si/\R
/\
R' R'
Pnc.l.N,N-,qOHoprle nmraH,u,bl. amMmnmnagumHate (cnesa), r

cumnaHagaunammanse (cnpasBa)
B pgaHHOWM pab6oTe O6bAKM CcuHRIBHAYI)B alk | 4 € pXRa g
260nmn3onponunkpe My AnylbreDipl), 246T pruMme T U n peRimMe Hole  (
Aryl=Mesg wn ©6eH 30 RrEMshBt/ABH-HEB) (3amMmecTuTenm y aToMO

6 blnn MONYUYeH bl KOMMNI/eKC bl c COOTBETCTHB
[{ Ln(Me2Si(NAryl)2)(thf)2}( u-Cl)2] (Aryl = Dipp, Ln =Y, Gd, Tb, St Aryl =Mes Ln =Y, Gd,

Th, Dy), [GA(EtSi(Npbt)2)CI(thf)2] EBEw(Me Si(NMes)2)o(thf)s] . Ha npumepe KON
[{ Ln(Me2Si(NMes)2)(thf)2}( p-Cl)2] GblNa NOKa3aHa BO3MOXIBBGIKDL 3

XNOMWMOB Ha ApySPme ocuny wae biib;BM4a1Bn exscyad ae K oMM
Y u Dy. CTpoeHMne BCEeX MNONYUYEHHbBX COeAMHEeHWNUN O6blnc
MccnepoBaHMe boTONKMMHECLEHTHbIX cCBOMWCTSB K

onpeppgenunTibH bi® P WIMP/OEB H U n|/|raHp,dDilpp(CZO§:4‘DecMmMTenﬂ|\
(2631 . cMlonyuyeHHBIE 3HavyeHNA Mo3BONAIWT npeagj
BhiCTynaTb nopgxopasauwein «aHTeHHON» HAoAfoceaBuH6O6EMN
SMUCCUOHHBIN YypPpOBBHES (HD 0204 N0H17@B 01 cM0Y. cwm

OpHako, KomMnnAeyk e DippjaMaeunapda-gaAnp MEaBRaAHHONK 3 N
4yToO MOXeT 6blITb obycnoBneHo K aK CANMWKOM 60t
TpUNNEeTHbBM YpPOBHEM /NUTaHpAga awp neiqQ 3 Gryadk EMH H BIGIN Q[
reomeTpuei KoopAoMHAUMOHHOM c dhe p bl. A n s KomMnNn
ApkKasa nNnoMMHEeCULEeHUMA C KBaHTOBbLMU BbixopgamMm 16

t OBBISO or §f sdzdzj dzO  tod ddzOdzfntsaiﬂ:}OOIjZiﬁHﬂ)Jtsxqﬁq;lsts[
BdZOGtSH@tQWlSJQhC{thﬂzaOr.Cq).-.. . U. . wbkzadms d H.nA.

[1] F. T. Edelmann, Recent Progress in the Chemistry of Metal Amidinates and Guanidinates.
Syntheses, Catalysis and Materials, Elsevier Inc., 1st 23, vol. 61.
[2] G. B. Deacon, M. E. Hossain, . JunkCoord. Chem. Re)2017, 340, 247.
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Biusinue BbICOKOTO JaBJIEeHUS] HA CTPYKTYPY M MATHUTHbIE CBOIiCTBa
rerepocnuHoBbIX KoMILIekcoB Cu(Il) ¢ HuTpokcuIaMmn

r. A. Fletar B 4Pokna HO.H ka AOH ICH a6 oB .o MAk @B Y ape

A wf 161, kEBd rRdhisdskzlksmhmtoOw 30, | o s
gl@tomo.nsc.ru

DOI: 10.26902CFM_2022_®9

Oblwa wn e KpucrTaninbl reTepocnuMHOBLIXdUNKLE@MMAEK
HUTPOKCUNbHBIMU pagmKkanamm obGnapgawT MnNnoTeHUuMan
BHeEeWHEer o AgaBJ/ieHMNSH mnu TemMneparTypbl. Mx oTKANM
Mar HICTTHPY KTYPHBIMU (Pa3 0BbIMU Nepexopgamu, Bbl3BaH
[eT epHCHbIX 06 MeHHbLbBNOHCHeN<gpoeKko{fTO®paa NpPpUBOANT
SphPeK TMBHOTIO MarggmTmwHoOUL ®e MO MB@ha aBiewr aa] ByBCTB
Mar HUTHbBIX CBOWCTB fAaHHbBLX KOMND/JeKCOB K pAJaBneH
npuUMeHeHND®ObBACHAET 3aMHTepecoBaHHOCTHSb B 3 K
KOMNPpECIKHMOWIHIOPOBAHHBIX W3MEHEHWN CTPYKTYPb [Ablle

FC CF
B 3 O FsC O F;C
I3 8% e sl o sl N T e
\/ N P N N\ A W N o, O
_ . - . N .
o0 | \/N—>Cu/<—0\ I Nv— cu—d [ N——Ct—N{ ] o—0l—0
| A \
X | N F,C N
FoC CFs =t F3CMCF ~o RT3 CFs o~ )(< FsCMCFa

Puc.1.®par MeHT nNnonumepHo iho apesnonfCuthfachlo]r n(BomMe B<a )o n
M ¢ MoTuBORMNOBAAMOEK.U RxrMaELAIlyl (cnpasa)

B AOoOKNnapge npeagcTaB/leHbl PeE3yYyN#HAY bl N PO3BYAHEHH
M3 MEHEHMWNIN CTPYKLIE/IPO Y @OHIBMME PHHOMN N1 €K C 0B rekcac
mMme aoun Clhfa))y)) (co cTabuMWNbHBMU HUTPOKCUTAMNM. Ana Ko
uenum «xBOOoBA JLCu(chfHascr)h’ockoc cmop oL M K NTMYeECKUMU 3
(punc. 1 cneBa) 06 Hap ymHeoHyol, M pYOTB@ H e K Y M en (0 @UPGVHOH G
TpaHcopMauuMumMm CTPYKTYPpPb CcxopgHb. Torpga Kak pansA
«r onos/moBa» AffCu¢ bfvem)en bimu ank un i (Rupvie,3EQ Allglmn - L
pnmc. 1 cnpaBa) yYyCTaHOBJ/IeHb KayYecCTBEeHHbDBE pa3nu
O XK € HWNM " noa pAeWcTBUEM BbLCOKOT O AaBneHMs
NnpuUNOXEeHUEM LaBneHUsd M3MeHRBENMAYEeGSRRYKTY@OMOAN

cornacyurwrTcd C pe3synbTaTtTaMu Mar HetToxummMmmyecKUnMX

t OBBISO o' ff tsdzdzj dzO 1§ tock JW d dz@IPIRBH 52 f SHH | to

[1] V. Ovcharenko, E. BagryanskayaSpinCrossover Materials: Properties and Applications /
Ed. M. A. Halcrow. New York: WileyCH, 2013. P. 239280.

[2] K. Yu. Maryunina, X. Zhang, S. Nishihara et&lMater. Chem. C2015, 3, 7788.

[3] M. V. Fedin, S. L. Veber, E. G. Bagryanskaya, V. |I. Ovchareflanrd. ChemRev, 2015,
289 290 341.
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Cunre3 u poToroMuHecHeHTHBIE cBOMcTBA KoMILIekcoB Cu(l) u Mn(IT)
¢ HOBBIMH 3aMelleHHbIMU upa3oo[1,5-a][1,10]¢penanTpomuamu

0. A. Ma%raroB&.° BR.pés.nEQa@Bopobac 10.° Haymos
HBMNepey%unKa A. PuHorpapgosa

R1m o) 1061, . [Ootjdids! joaO 3, 1 ot
B RIM wf (61, Ht. [ Oetejdzls! joO 9, 1 o s
y.malakhova@g.nsu.ru

DOI: 10.26902CFM_2022_060

OpraHunyeckue cBeTOoOAMOAbB NoOoKasanwu OFf POMHBINR
OCBeTUTEeNbHLIAPYIPWMO OPOBP MIACTB. OpHakKko [JoO0 Ccux T
CBA3aHHbBLX C NONANYyYeHUEM CUHUX nNHWOMMUHOGpOpPpOB Cc 6O
NIOMWUHO (o p-@dH a HIT,ploONMH YacTO wMcnonb3yeTca A4
obnapgaert Xopouwen CHHoOCpPHMIOEIWLEGHHDON NMeeT MNOoCK-C
PyHKLMOHanNuMsayuma nNo3BONAEeT CYyWeCTBEHHO ynydyuw
OMMN/IEeKCOB. HepaBHO B nutepaType nosBuasacb M
powns3BOAHDLBLE -anupla 3lo0nodield,pm T p @ i mH[Aal] , Takoi no
OCTaATOYHO WUWPOKO BapbupoBaTb 3amMecTuniRrgmaza B 1
O dzdzts 2 te @BuBHISTT e 3 cepwuunCuklonvm@ile K €O BH OBbLIMNU 3amMe
npasoalo[[1, B0] deHampoéLf ICxewa ljlapakx epusauus q
MMMHNYecKMUMU MeTopgamum U unUccneposBaHme GPOTONHMUH

X OO 3ao=Xw

L R=CN
S H R L% R = C(O)CHj
N \—/ Cul, 50°C, 1-3h
| —_—
| /N NHZ K2C03, DMSO, MeCN, CHC|3’
MesSO; rt, 48h Cu:L = 1:1
+
DPEphos, CH,Cl,
1) +
_ [Cu(NCMe),]BF, Cul, PPh3, MeCN

BF, — —
2) CH2C|2, 500, 1h Cu:lL: PPh3 =1:1:2

Puc.1.CxemMa CUHTEeE3An coeMmBu@Hu@ad “X OCHOBE

doTONKMMUHECULEHTHE bIE CBOMNCGC BB N O JTYOUeen@BEeYH U K O |
mccnepgosaHb B TBepapoM CcOCTOSAHKNMOOB KT e mhoempoax ey
MaKCMUMYyMOB B cnekTpax BO36yXa¥Ru$ v APRMadcibn
HaxXxoagAaTens MORWxAMAIR2A ghm) 720 &H4R0H M) COOTBEeTCTHB
(Puc. 1) . MHTeHCUWBHOCTHEPPBIMUCECB@N KWMETaNERTKE D BC |
TemMneparTypbl. Busape @ulbligd NEReIOTTRGH A KT C 06Ol
HaHo4yacTML n He obnapatwrT permnmcrTpupyemMmoi
[CUL’DPEpho}[BF4] obnapaertT OpaHXeBOIW nNKMMHecUueHUNeE
3HAaYNTENbHO NPEBOCXOAUT UHTeHOMPRIEOCTBL 3MUCCHUL

t OBBISO o' ff tsdzdzj dzO f tod W d dzOdzMtsd3MO55). SHH J 6y S 4 1 /

[1] V.A. Sannikova, I.R. Filippowet al.,Chem. Heerocycl Compd, 2020, 56, 1042.
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HccnenoBaHue 3aKOHOMEPHOCTEH aKTHBAIIMM MEPOKCHIA BOOPOAA
U peaknuii ceJIeKTUBHOTIO KUAKO(PA3HOr0 OKHCIEHUS B PUCYTCTBHU
MHPKOHMIi-3aMeNeHHOT0 reTepononBoJibppamara cTpykTypsl Kerruna

CM. MapuRgdemx aMak E@mupk Xonpeesa

%Rs uwJ] to1, fte. [ Ootcjdzls’ jo O 5, | ot
1V, kdz 1dtseseaO® 2, | tsosMmdedtemME 6
s.marikovskay@g.nsuru

DOI: 10.269024CFM_2022_ 061

B KauyecTBeE KaeapK3IaABAEAPOB OKMUCNeHnsd mcno.
nepexopnHblX MeTannos. Cpe@mnaTHWH O L WIMKOHKIWA p a
B nNnpumpope MU HeTOKCWUWYEeH, Of[HAKO OAWH U3 Haume
AHVWOHHDBE -KMeNapoAHbe-— Kovakokgiavmesr a (i MNMOM) , 3amMe U
nepexogHbBMNW MeTannammwu, npuBNeKawT BHWUMaHWNE E
KaTanmi3iaTtTopoB CeNneKTUBHOINIo okuncneuwwuna [ 1].

B A aHHOMWM pab6orTe 6 bl N M3y-3aMe WEHTHEOH LDU-ane TLey
BoNbpamaTta CTpy uN)gPRVuO:0A(OH)(HD )M a(Zr-[1 68 M) B KadyecT
KatTanmnsaTtopa npoyeccos Ze-M@VK TobBNH O TCAN H TOEK3WICPJDE
nNo ONWUCaAaHHOW B nNuTtepaTtype wmMeToauke?dP eAMP,cTp
MK cnekTpockonwmem MU MeTOLOM NOTEHLUWOMETPUYECHE
Mxasz3aHo, 2MHAON ZpoaBnaerT BbICOKYI KaTanunTtwu
CeneKkTUBHOCTHWOb (>75%) B OKMucneHunu opraHmnuy
poKCWUAOM BogopoOAga. Mpenmyuwec TBeHHB®T W/by a3
n OKMWCNEeHUMU TeeLVKOIDO ekydraApETBAM LEeTEeNbCTBY
TeponnmiTmnyeckoro me:sampney pEIOMumatnm H

M3yuyeHbB KuUuHeTMnmyeckKkwue 3aAaKOHOMEpPHOCTM OKMWNCANE
MW HenNnpoayYKTMUBHOLDE mapNTyXElOBRM N £ 1 a HTO0B JICEKHOOP, O CUT ¢
pas3noxe:xmwd3 placTaerT npwu fob6aBneHUwU B peakxKkumno
APpOO6GHBLOM) (NopsAfgoOK NO KaTanusaTopy, 4yTO cCcBUAET
rmagponmnsa agunmepa [MOM A0 MOHOMEDpasB YpceTaaKHIOMBOSHEHHY (
CERCb yBenumuusaerT CKOpcmpun pardiioseH wZrale 6 as ne

TBAOH 3amMepgnaeT npouyecc. Mpun pob6aBneHmm B pe
AocTuUuraemas KOHBepcCcwMuSH umkKknorexkxceHna 3o
yBenmnuumpatwtTca cn 389%W a&qaEr geoT c4T6B € HH O, a npwu A

nokas3aTenum CcHwuxawtca go 21 % u 38 %.

MeTtToagomM WK cniestt@wo&onBdyyeHOo BIADMopg@,iHc T B U
H20:. Mokas3aHO, YT O 4 @ O GpaeBasKeymmoeH H HIBI @ me c b y C K
AnNMepHHAT@M®W &rob6bpa3oBaHMUEM MOHOMEPHbBLIX 4YyacTuy, &
3amMepgnaert aTOT npouecc. Takunum "OW@ a3CoKM,p O G Tk

HeNnpPOAYKTMUBHOT O pas3noxeHMA cBA3aHO C BNWUSAH.I
Jo6aBneHMMes3klBO (moan b1 OM) Bnoegpoopkocaan K pacTBOpY
K MWCUYE3HOBEHWUI NOTOCH KOoONed@$NYaimvnppas Memma [Zao r
OTHOCSAWellcCsH K obpasywuwejfgeanaasanepoKooO RO MINPIOENKac,
fob6aBneHN a—MDyCO BT P UMW OHHY O CRAGM@QB,/JIUB@RAIETETHOMO
768LcmTO CcBMAEeTEeNbCTBYET O BO3BpaWeEHWUW K UCKX

t OBSISO o' §f sdzdzj dzO f tod W d@2PUARFRRBHR41G SHH Jtey CJ 1 /
[ 1] CaMaro, et alChemi A Eur. J., 2011, 17(30) 8371.
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KoMiiekchbl nepexoanbix MeTaLioB ¢ 2,1,3-6eH30THOIHA30.1-5,6- 1M THOIATOM

M. A. MaPEbHEHKDO

R1m &) (1061, . [Ootjdids! joaO 3, 1 totsc
BL1v, kdz 1dsetsea® 2, |1 satsmdeBdtmME 6
p.martynenko@g.nsu.ru

DOI: 10.269@/ICFM_2022_062

OAn3aliH NIOMUHECULEHTHBIX KOMMNAGOKCOIRPONERAS B O LKA LD
HanpaB/eHMNe COBpPEeEMEHHOM KoopAMWHALWOHHOIW XM
coeauHepmysopro popamMm MX KomMnnekcb obnapgatwTt pAaj|

boneeremMHNBHOMN amMmumccunen 7 M3 MEeEHEeHUNUewm e é M
Ha dQocddopecueHTHS IR, MosaTomMy pas3paboTkKka MeToOLn
C N wur agupyaovpmo bopamum, M3yyeHnme UX CcTpoeHuMmsa un (d
BbiSBNNeHNWE 3aKORe®ERPHOBWEAT BCWOCABNAKWTCAS akKTyan
KOOpPAOMWHAUMWOHHON XUMUMN.

Ha wn mccnepgoBaHSH HanpaB/eHbl Ha NONYy4YeHMwu
C pas3nunyHbBMMN n p emesHs3oQaTHVLEMIMA) a. 2 0 M | 8 N(DEl B K EDE A T
npuMMeHeHNe B pamamepwanobepaenaxR, Onaropgapsa c.
3NNeKTpoOHOaKLEeNTOPHLBM cBoMWcTBaAM [ 1, 2], a K
MHTEepecHb C€C TOYKWU 3peHUS GOTONIWMMUHECLULEHTHBbIX
nonydyeHb HOBBGBENIX omn n@e H3HIBT MB,GHATZN 0 N dtdagm  (
[Zn(bpy)(btdas)] Ko[Zn(btdas)], [Zn(py)(btdas)], [Zn(phen)(btdas)) (bpy=2,2"6 nnnupun gunH,
py= nwupwphea+xH, peHaHTPONUH) . [fonyyeHHBE CcOefgUnHE.]
mMmetTogom PCA (pwuc. 1) U AMBUVHBCKMEN T BIOWX TIBAY Y ¢

{E: C fo— ’\\, —8y \ |
N —¢
= an eSS 005
—eC
e a Y N b

Puc. .CTpoatwoma nekcoB: [ Zn(bpyd@bZnpr®dtias)](@.a), [ Zn(
[Zn(phen)(btdase)] (d)

dolststs B dZOGHHOElS dzO 2 Uz B Ot I Lot Y 15 dHfisOE. fzgzd Is & § o
O kOGCY | oSl Hldd T isipd o . das 2 Al 1dk . HS. S dau j &zl s

[1] B. A. D. Neto, P. H. P. R. Carvalho, J. R. Corrke;. Chem. Re2015, 48, 1560.

[ 2] E. A. KHasemyf j -G, 2008 85BAEHESK 1T nH,
[ 3] T. C. Cyxwux, A.osC. Qr nk.RrKQ Hyhew] 083019, B,a wun p
651.
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In situ uccienoBaHusi BNMSIHUS YCJIOBHI NMPOKAJIHBAHUS HA MUKPOCTPYKTYPY
u (a3oBblii cocTaB kataan3atopoB MoVNbSbCeOy/SiO:
JUISL peaKINU OKUCINTETLHOTO IeTHAPUPOBAHUS ITaHA

AC. Ma°puyk A.2 3AHKABRUNCTNMBAE LUDEYAA® CTOHKY

%Rs uwJ] to1, fte. [ Ootcjdzls’ jo O 5, | ot
B 1L, k. 1dtsectsoO® 2, | tsoetmdesdtemMs 6
alexandes.marchuk@gmail.com

DOI: 10.26902CFM_2022_063

OkmcnurtenbHOeE KaTanunmitmnyeckoe JerungpupoBaHumUu:
Hanbonee nepcnekTMWBHGBbBIM cnocobowm nNonyuvyeHn4qa 3
JAaHHOTNTro MeTopaa a9BnNAeTcsa HHDHOEAL)T eAM IBesraoTKyapia Cpee
nNo uULeneBOMY TMNPOAYKTY. Cwme wa HMO¥NDTe(BIIO; m @ MBIl T CCH C
Hanbonee 3IPPeKTMUBHBMU KaTanumsaTtTopamum peakKkuumn
Kak M3BECTHO U3 nuntTepaTypHbBX BaHWHBLXA,eTCHRAHTeI3
3ajaven, NMOCKO/NbKY M3 MeHeHUe ycnoswui npur
KaTanumTMnmyeckoWw akKTWMWBHOCTM BNAOTb [AO NONHOTO e

B 6onee paHHMNX mccnepoBaHAX HaMWu 6 blN r
MoVNbSbCeQ/SIO, aKTWBHPOLCXT bHEK Of@TYynaeT MNPennoXeHHBbM
aHanor amw, a cTabunnbHOCTbL B peakuUMWOHHOW cpepe
4yTo B blX 0 A 3TUNEeHa B peakuyunu OKMWCNUTEeNbHOT O
npuM CcCenNnekKTUBHOCTMU B OTHOUWBE HMUN%.ueleBOY IO NP DY
KaTanunsaTtTopb He Tepsanum B aKTUBHOCTMWU B TeyewH.l
[1-2] . OpaHakKko CNOXHOCTMN B CMHTe3e O aHHblX Ka
AONONMHUTENbHBLIX MUCCNefOBaHUN.

Llenbt [gaHHOTO MG GO E B/ O BIASHWUIE H M B BNUAHMUIN y Cr
Ha KOHEeUYHbln ¢Ga3oBbIA coOCTaB U MUKPOCT RS GRTYypPpY I
M3yuyueHune KatTanumi3aToposB NPOBEAMMNAEBE K NKOMMRBEK
KNn4yawwnx exsitu @ enbsitu peHTr eHo pazanoBbIiN arHDOC B € Y N B
NeKTPOHHAaAaAaA MUKPOCKONMKNSA. in Stu pHeaHCTTTHEOHCOTAAE, 3 OMB DU M€ |
o3BoOoNnNaer onpepenaTesb a3 0B bl cocTas Henmocp
oOKas3aHO, 4yToO AN A bopmMupoBaHwUA O BY X akKTMWNB
BYrXaca M n H 0 e npokKkanmBaHMMeE: nNpoMEeXYTOUYHasd cTaangn
pu 600° C. BapbupoBaHue TemMnepaTypb NpPpoOMEeEXYT
pynHokKkpucrtTanamyeckonhn Gas3b M2 ”n HaHOpa3MepHC
KOpPpOCTDb Harcpee Bap OBK amnmm@BLAHAA 4 U NoKa3aHOo, 4yTo
oOXerT nNPUBOAUTHSL K Kpunucrtannunsauumwu OT 4 €eNlbHBbIX
punctannnsayuniw dGasb M1, Kak Haunmobonee 3ddpekKTUnE
MccnepoBaHMe MeToAOM npocBeyYnNBaDUETVIB e p OB RO
o6bpasoBaHue HaHoOpas3 MepHbIX yacTtuny ddasb M1. O
Ha HoOocuwapaoebpasHbLX arnomMepaaagpaamophHensofin O
JaHHOe HabnwapeHme nNo3BONAET BbLABWUHYTb nNpepgnec
GpaMdl un M2, a He B pes3ynbTaTe paccnoeHunda npommMe

XZOXIXh JOww

[1] G. A. Zenkovets, A. A. Shutilov, V. M. Bondareva, V. I. Sobolev, A. S. Marchuk, S. V.
Tsybulya, I. P. Prosvirin, A. V. Ishchenko, V. Y. Gavril@hemCatChem?2020, 12(16) 4149.

2] T . A. 3eHKOBeLU, A. A. Wy tTumnos, B. M. BoHpg
ACMapuyk, C. B. LUbl6ysndadzj 94 ¢ Q1. Q0TEEAX)BEBdpLn H ,
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pH-uyBcTBHTEIBLHOE ceMeiicTBO KoMIiekcoB {Mosls} ¢ H2O
u OH-a1urangaMu 1 UxX onTHYecKHue CBOMCTBA

M.B. Ma°pukdx Bop PMuMm.k olBec T nanos

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
marchuk@niic.nscru

DOI: 10.26902CFM_2022_064
OKTaagpuyueckKkue KITaIC TCex HEB)AVI-WdIWe X = Cl, Br, |-

BHYTPEHHMUE JNUT aHA/pAbl; L = anumkKkanbHbBEe JNWUT aHA/mb
obnapatrT pagoM npumMmeyvyaTenbHBbIX cBOMWCTB, cpepn
NIOMMHeEeCLeHUMWSAS B KpacHOIMNBmarréonmaxHse g a/HKH o0 a@ N accBTC
coefMWHEHNUA MOTYyT ObITb NPUMEHWUMbB B pPas3/IMYHBIX N
Ha CeroAHAWHMWA [feHb nNpupopga NKWOMUHeEeCULEeHULUN KN
BAuAOWNE Ha Hee, M3y4yYyeHb B mmenHolfoslsfc THE@ B H 1 . K

OHnuraHpgamm sSBANAKWTCA YAOOGHLMUMU ob6bekTaMu NS W
Ha MWUX OoONTUUYecCcKBBE CXBDOKERTOBATIUMAHAHOTI O OKPYXEeHMN.
NPOTOHUPOBATL/ AeNpPOTOHNWPOBATS L apgHPaKcaTIBbOHPLEE. N UT a

Takum o6bpasowm, 6 blnwn MONYU4YeHbl K Nna
[{Mo 6lg}(H 20)4(OH)2](An)2- N8Bl (An=NGQ,n=3;An=0Ts(Tonyoncynb@oHarT),
[{Mo 6lg}(H20)e](An)s- N8 (An = NG, CIOs, n = 2; An = OTS n = 0) M Hewmn:

3apsaxeHHuldi(Hg)AOM)g - LQ.H Takxe Ans paclwmpeHmuns P
KoMnnekcoB Oblaun 1noAayu esh@iOp(Re))] n®OEHre=<x 2 A ¢l). [ { Mo
M3yuyueHne oONTUUYUECKUX CBOWCTB COeAUWHEHWUW B TB

oT KaTMWnoHHBbIX KOMN/NEKCIOMEHHbIMHEYiB@AMBHBDAET AW
B BuUAMMOIW o6GnacTtum cnekTtpa. B To xXe BpemMs WUHT
UTO CBSS3aHO C yYyBe/IMYeHWEM NNAOTHOCTU YynNnaKOoOBKM
Kpome ToOoro, npuWu WU3IYy4YeHUUW ONTUYECKUX CBOWCT
O6GHapPPXe UTO B CUNbHOKWUCNOW cpepe NPOUCXOAMNT
a0 o6pa3oBaHMNA KaTWuoHesHR@)]*. K oRnnergaae[ { 8103

CMNbHOWENOYHOW cCcpepfbl NpomcxoauT [AenpoOTOHMUPOB
KnactepHOT o olg(OMP°H a BlapMmmpoBaHumue nANAUTraHJHOT O (o
K M3MEHEHWNIK WUHTEHCWUBHOCTWN JNIOMMUHECULEHUUWU pac

S9NeKTpoOHOaAaKUuenTOoOp HBX BUT aemaBeck ¢ & Habniwoagae
MHTEHCUBHOCTMW NKOMMUHECULEHUUUN oMmabaTOXPOMHBM CAE
Takumum ob6pasom, Ha NHMMHECULEeHUWIK KaacTepH bl
9NeKTpPOHOAKLULENTOPHOCTbL JNWUTFIaH[OB, a Takxe nn

KaXAblh CcnekKTp ANWOMMHecULeHUMN O6GbIN pa3/TOXeH Ha
nopb6opa npwu noum o [ia y cdeyaH. Kk 1 U3 aHanunsa nNonyuyeH
BbiSBNEHO, YTO OT BblWenNnepeynmcneHHbIX ®@akKkTopoB
cnekTpa, 4M4TO NPUBOAUT K MU3IMEHEHMWIW MUHTEHCMUBHDOC

{ OBO o' ftsdzdzj 020 ftod ¢ d ZORBEFHRBMON BHH oY S J f

[1] M. V. Marchuk, N. A. Vorotnikova, Y. A. Vorotnikov, N. V. Kuratieva, D. V. Stass,
M. A. Shestopalovalton Trans, 2021, 50(25) 8794.
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Bausinue KOOPAMHANMOHHOrO0 oKpy:Kenus Co'"
B FOMO- ¥ IeTepOMETAIMYECKHX MAJOHATHBIX KOMILIEKCAX
HA MATHATHYI0 AHH30TPOINHUIO

AKMaTiwx®mHHB3 0 p Wi o A o siE dn Mo BMKnc KM HWEp e Mmé@& H K 0

RI1 M t o1, [fjeded BT HIDL 119991
matyukhinaany@gmail.com

DOI: 10.26902CFM_2022_065

Ha cerofgHAWHMWA [JeHb MONEeKYNnNApPHBE MarHeTUKMNU
K aK NMOTEeHLUNAaNnbHBLE KaHAaupgart bl 4 n s co3pgaHunsg
NorMyeckKkmnmx KyeproBomHSWeewkredrtTHOoMW namaTtwn [ 1

MOHOMWOHHGEBIE MAMS)H € DD I H d XapakTepunusytrTcsHs 60
pacwenneHnem B HYy/JneBOM nNone, KoToOpoe npepcr .

raMmnbT OHH=MgﬁBlBE+D[§§—§5[5+ 1]]+E[§§—§j), rRe— OCHOBHOII

napamMerTp, ONPEHMTHYHWIBIMH VMBD T PONMUI.

KoHTponbsb aHnSIMMmpeenun pewatuee 3HayYyeHuUe. Ha
dbakToOp®HI, Kak CcCnNuHOpOHaamMeRa@nNna3zakemogelhicTBMUE,
OKpyXeapamMar HUTHOTIO LeHTpPpa WU CUMMETPUA KPUCTE

[MfoaTOMYyecBTBieaununur aHpgos 6 blnwn BblOpaHb 3amMelLle
Hanunuue B KOTODPpBbIX yeThbpex A OHOPHBbIX aTOMOB
OOPAMHAUWMWOHHBIE aAapXWUTeKTypb pa3/INWYHON pas3 mMept
B AaHHON paboTe npejgcTaB/eHbl pe3ynlyTartsbl

=

C aHMOHAMWU 3aMelWeHHbIX MallOHOBbLIX KWUCNOT, onuc
MX MarHWUTHBLIE nNapamMeTQpbl. Takxe npoBepgeosfa Kop
C pa3NMWUYHBIMU KOOpPAMWHAUWMWOHB.BIMWU YyuMmcnamMumu u napal
Boino noka3aHO, 4T O NEPUEO’ B 3 a3VAMICCALEE/HCHTBBMMUN — MCAQT/D

Kmcnotamm obpasywTtcsA4 B OCHOBHOMWM/ @ PHIBMaMEe K HB@ bl
B KOTOP bIX MOHBLI MeTanna Haxoas4rcA) Hasz®dBNEIRD
peann3ywTca aHTUuPeppomMar HUTHbBIE B3ARRMEOE@VDEHEF KW
cMecChb XenaN-m@yoeopwBX JTUT aHLOB nosBonaAerT MeH 4
n yBenunuunsartbCo fa.c c THosOHaBEN eAHIMESMRIr a nnoB npueo
K obpasoBaHpKa3IMaBAGRARHBX NONMWMEepPOB, ANA KOTO
0O6YC/TOMOIEHWOHHON aHM3OTpPONUEH [MF.oNMPOBAHHBIX U
Mo pe3ynbTaTtTam M@ @#MH3EM EOPXEMHMAMIAY €BCHISRIEXJT & H 0,0 JIW TG H |
CoOeAUWHEeHNWWN NPpoOABNAKWT CBOMWCTBA MONEKYNAPHbBX Mé

t OBBISO o' ftsdzdzj dzO@ ftod W d dz@dEHESWBEABY sSHHjeYS] T 1 /

[1] J. Ferrand&soria, E.M. Pineda, A. Chiesa et ldature Comm.2016, 7, 11377.

[2] M. D. Jenkins, Y. Duan, B. Diosdado etRhys. Rey2017, B95 064423.

[BIM.J. MaPdérn emz,z SerraCaSclilegehea &hys. Rev_ett.,2012, 108 247213.
[4] E. N. ZorinaTikhonova, A.K. Matyukhina, I.V. Skabitsky et alCrystals 2020, 10, 1130.

[5] A. V. Vologzhanina, EN. ZorinaTikhonova, AK. Matyukhina et al.Russ. J. Coord.
Chem, 2017, 43, 801.
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B3aumoaeicTBMe aMMHMAKA ¢ NOBEPXHOCTHIO PTAJTOUMAHUHA HIMHKA
U ero raJioreH3aMelleHHbIX AHAJIOT0B

AC. HudosuyuesB

R1m v (61, fHte. [ Ooatcjdels' joa O 3, 1 totMmc
antonnizovtsev@gmail.com

DOI: 10.26902CFM_2022_066

JeTexTunpoBaHMe TOKCMWYHBIX3 HRaAETGHME NeEIAT MO OM
3arpsasHeHNsa OKpyXatwwenm cpegb MU NPOMbBbLWAEHHBbIX
npoueccamm, a Takxe 4N A 6e3onacHOCTWU 06 wWwec
AeTekTunpPEBaARBEeKONbKY nNpucyTcTBMUE aMMUMBKXe B B
yKasbBaerT H a ONCKHOYHKULMIO nNevyeHU mnu noyek.
HaHOTEeXHONOoOTr nui, peanbHbBMMN cTaHoOBATCSA HaHODPp
MHOT OO06GewatwwWwm mu TEXHUMYECKNMMU XapakTepucTukarl
AaT4yunhiwoBeHCUMBHONOMEKEe TCCyabcTpaToB MU HOBbLIX MarTe
NMPUTOAHBIX ANA MCNONb30BaHMWA B KadvyecTBe akTMuWUBL

dTanoumaHmMH bl nepex oVPg bIM =M are &l Ja mReo(EsHaNA4>)
HeoAHOKpPATHDO MCNonNb30BaNNCb COPNB p@B@EEOHET X B
YVHUKQNEPUBIMKKIOMM Y ECKUM CLHBOMNCKIBMIM EO3MOXHOCTAMMNU
HacTpPONnKM nyTemM XWUMUYEeCKON cChypyrOOGHUORB A AN 30a0Lprams,
ynopsaagodyeHHbBe CTPYKTYypb Ha p.aPaiHeded bI& bl STTOB €1p (@ la
YT O MaTepuanb Ha 0 aWmHKen( thdrFaonooy reaHH vaHiee We H H bl X
NPOABAAIKNT MNOBbLWEHHYRO YPBEDWRPHEMMUARYETHBI MOT YT
Mcnonb3oBarThbCA B KauyecTBe akTWuBAeIK e KKTOMVPINOOBHAEHH!
OaHakKko npoeemepgoB@HMA HOCAT HENONHbLNW XapakTe,|
M3Yy4YyeHUda Ha MONEKYNAPHOM YypoOBHE.

B AOKNnapge 6yapyT npeagcTaB/ieHbl pe3ynbTart bl
MONTEKYNAPHOWU MU SNeKTPOHHONW c ZpPek X¥p, &lLBRlak ot
n=0, 4 8, 16), Tak ©n Bhes@ZaPck.bibka KoocvHIONBEa&KHCKMOVMB N O N1y

pesynbTaTtToB 6yayT onpepgenneHb HawmbonxX,eNHzepoarT:
a TakxXe ©O6ypeT o0ob6cyxXxpaTbCcsd BO3MOXHOCMET Oje0TBe K °
KonebaTenbeawoOODmB®AMEKTPpPO

{ OBl O orf fisdzdzj 20 ftod WJddzOdmtsets2 foHHj©BYS |
(f s € §30027@).1
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Pa3nesienue 0eH30J1a M IUKJIOTeKCaHA
HA METAJLJI-OPraHu4€¢CKOM Kapkace ¢ aJJMIUKINYECCKUM JUT'aH10M

A. A. OB¥HAunukABAJemacko

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
L1v, bkdz 1dsetsea® 2, | soatsmdeBdtmME 6
a.ovchinnikova5@g.nsu.ru

DOI: 10.26902CFM_2022_067

B nNpomMbiwwaeHHOCTWNW LWKNOTFrekKcaH MnonAayyawT WUCKDAN
o] nowmegy pas3sgeneHune 3T NX XM pKocTeim ABA
a K K aK OHM nMetrT 6nunmskune TeMnepaTypb Kwunune
epcneKkTMWnBHBLIX METOACE N@KT VpBaH3aie Nee ey g C n
praHmyeckKkux KoopaAMHAUWOHHBX nonumepoB ( MOKIM)
OB Y TPpexMepHble MOKTI ™MoryrT copepxarTeb nono
punpopga KOTOPbLIX MnNo3BoOMNAEerT BblAenAaTb HYXHbBK K
KomMmbunHupoBaHMUMe pas3nunyHBbIX OpraHmyecckHmx nnr aHt
NpakTMWUYEeCcCKN KkeBOBMOKHOIKKAIM “agunm3amHa” MOKII.
B paHHOW paboTe wmccnepoBaHa copbumsa O6eH3O0N
B nNutepatype MIMKFiiAHak oOHOeBeaHANUKAaPOOHOBON KW

O O+ x

=3

nNNnraHpga c HacblleHHBbM yr nep o ggtisd)] (DkenerT
[Ca(H0)2(CeH1004) ] 20 H2), [ZreOs(OH)a(CeH1004)e] (3) [1], [Cux(CeH1004)2] (4) [2],

[AI(OH)(CgH1004) ] 20 Kb) . MccnepoBanacb Kak agcopbuumsa wnH
XMAKOWN M Tra3oBOW @Mas3bl, Tak U KOHKYpPEeHTHasa agjo-

Ana MQOKHMoOGHagHWak BbICOKAasa CeNneKTUBHOCTb Ccopobuy
c LWKNOrekKcaHOM ¢C KO3 dphpmuyumnmentamu CenekKkTWNUBHO
CBUAeTeNnNbCcCTBYIT o] BO3MOXHOCTM mcnond maBaHUA
C anNMUUKNMYEeCKUM NUT aHMDMmM [Ba 3KIEHEECHTV/BVE TCPOOPNMOLELH/T
cmMmecun 6GeH30N1a U UUKAOTeKCcaHa.

[ZrsO,4(OH),(chdc)g]

ele

Bbino Crano

Puc..PesynbTaTh coOpbébuuMmu ULUKNOTFrekKcaHa M 6GEH3O0.
RiMMdzj Hso Odzdj o" f sdzdzgj dzts ff tod W d dzOde2BR20a78.2  SHHJ t6>

[1] B. Buekenet al.,Chemi A Eur. J, 2016, 22, 3264.
[2] J.Lannoeyeet al.,Microporous. Mesoporoudlater., 2016, 226, 292.
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Pa3BuTHe aJbTePHATUBHBIX MOAX00B K CHHTE3y OPOMUIHBIX
OKTA3IPHYECKHUX KJIACTEPHBIX KOMILJIEKCOB MOJIU0/IeHA

AA. TNeFyHWNUH
Rim vl to1, . ¢§00] BISOshpONEs @sMHE 630

petunin@niic.nsc.ru

DOI: 10.26902CFM_2022_068

OaHMUM K3 NMepBbIX OKTasgpuueckmnx KnacTepHbX
MoeBriz, KOTOPpPbLIA BNepBble 6GbA NONyuyYyeH elWé B KOHL
W QfONeWweBUW3IHE CRBRBHMEB3I®B WUBEBABMNBUAE ANGPOMUL MC

Y A40OHBM MCXO[A4HBM coepgnHeHunewm A n s NMONYy4YyYeHMus-H
KoMnnekcoB MonumbpageHa, OAHAKO ero3saipmoeHMeica
CTpoOeHMAaA MU NNOXOW pacTB O pawIMo3CUTPUY. 0 TD Tpra 600CTObD, € HHHAC
Ha nepeBeeBneabloBopmumyrw dopmy. B pamkKax 4 a

nMonyuyeHbo HeWTpanbHbeEe K NBrg(L)Bpl{lbrdDMBC) GHECMN,PYW,c bl [ { |
nNyTeémm pacTtéame HKnso pPMu Hmnpy owm x p accT BNOVPPUAT SEWIHNO. B biE
KoOMNn/aekKcoMm, NONYYNTb MOHOKpPUucTannbe pgna-PCA n
XUNMMNYEecKMUue MeTOoAb aHanNnmisa YyKas3blBalwT Ha KoopAal

S

Puc..CTpoeHune kKnacT e[fMoBrBryDMEOY e K coie B a)
n [ {BMBry(CHCN)] (acsrap

N33 a Hanwmuwus naoéwunbHBLBIX T OMIOY Kld:@N) H bl X 4, & /M IH bl&@ H
KnacTepHbe KOMMOAEKCb CNOCOOGHBL BCTynaTb B pea
Ha paHHOM 3Tane wnwccnepgoBaHWa ANS nNpoBefeHWNHd
KnacrTtepHblii {Mo K} (IDME®)Bra] | Mcxopga wn3 3aTO0ro coepwu
ONYydYeH bl n CTPYKTYPHO oXxapakTepwu3oB aMNs npo,
pogaHUNCSbIMANTaHgaMN. MHTepecHO OTMETWUTHb,
ONnNydyeHwusd COOTBETCTBY OWHNXK CQB3 a ME LWeXHHEX KGN
6pas3oBbBaAaTnUChLH wecTwun3amMmesfg)gmin [Aviamnme g T Ble p[x{
O3 MOXHOCTMWU NONYyYeHnsH AN3amMe e HHbIX nNpoaykKTO
acTtTBOpAncAa B 3TaHoONSBwWNX (fgo@.dBneHmMEe NODMEDBE@DKE & Y
3 pacTtBOpa KpwuceBaietsg(XeOld)rasa [ { Mo

ST W®Oo3dSsx 23

t OBBISO o' f sdzdzj 2O § ted W d dzO-EAHRDo1t029 ) ff s HPHojlsdS|tE | B dEQ
Oz yYydesets tozCsotsHdlsjdzw 5. ¢. Istwskd]lse 0.

[1] W. Blomstrand,J. Prakt. Chem 1859, 77(1), 88.
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HcciienoBanue napaMeTpoB KpeMHHEBbIX HAHOHUTEH 115l MeTUIIUHbI

HA. TNMonys .odlw ufk vM.a Wn Rk nu H

BYOoOROLMSd?2 EZdde jtmdjl, [tMisesmMCtsj h s,
shishkina.da@ssau.ru

DOI: 1026902ICFM_2022_069

B HacToSAlLuWwee Bpewms BecCbMa akKTyanbHOUW 0 6.
HeopraHmyeckune 6GUOCOBMECTUMbBIE MaTepumanb p[nas
OAHMM M3 TaKWUX MaTepumanoB SBNAeTCSA KpeMHURn, |

B WKeCTBEe MUKPOI/NeMeHTa, cnocob6cTBYylWero o6mMm
KpeMHUS CNOCOGHHBI NMONHOCTbLI pacTBOpPSATbLCAHA B
cywecTtTBeHHOro Bpepga 3ao0poBbt. Takum o6pasowm,

Ha OCHOBEe NOPUCH@BHOHKMPEMHMUWMOTYT BbiCTYynaTb KoC
JocTaBWUTb /NekKkapcTBO B KOHKPEeTHbBA yyacTOoK T €
3 (ekTOB. CywecTtBYyHOT mccnepgoBaHNs4, ONMWCBLB AL LW
B KayecTBe pAocTaBWUWKa meKkapgxeneamsa[ NfeyeRaGop
bnoMeaguUMUMHCKNUM CBOMCTBAM KPeMHUEBbLIX HAHOHUTE.I
paccmMoTpeTb 3Ty TeMy noppobHee.

B LaHHOI pa6borTe KpeMHUEBBLIE HaHOHMWUTFMWN B bl
CTUMYNUPOBAHHOT O XUMUYEEKOT OC O IrpaBIMse H UMAO. X H d1p
Ha HEeCKONbKO 3TanoB. T[lepBbIM 3TanoM 6bI10 HaHE:
nnacTWHB, KOTOpPOEe MNpPOBOAMAOCHL B TeyYeHUWm TpeX

m 45,5 M nNnNnaBUWKOBOW KWUCMOTHEL.NORBRPEEONWKM BEHMMOE@&M T
B pacTBOpE nepexkwuncmn Bogopopga wu nnaBWUKOBOI K

AOMUHYT. TpeTbumMm 3Tanom C¢c o0o6pas3ulLOB CHMUMaAnNMUCH
nomMeuwanmcb B a30THYKW KMUCNOTY.
3aTtem, ans MW CC e[ oeBHAHHBMXS  HCaBHOOMHCUTTBE 1) O NIoyGHp a 3 U, bl

Ha onNnTuMYyecKOoOMEOMHOR plocepaernpytowemM 3 0HALOBOM MUK
ToMOo w®n cneKkK TSpimadzo Uvp4b0e T p e

Ha pucyHke 1 npepcTaBneHoO uU30b6paxeHUe nna
nNoNnyvYyeHHOE HMUIOPITAKMEBTE.OM

£ o
-

Puc.l.®boTorpacdmus nNoOBEepPXHOCTW KpemMHMWEeBOWN nnactT

[1] E. O. TwuxopeueBBa,lstE. IIMX sKoodacetx@HpQ338HB.dztsH ™ -
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Bausinue pasmepHoro ¢gaxkropa Ha cTpykTypy HaHoyacTtu NbO:
DFT pacuersl 4 3BOJIIOUHMOHHbIEC AJITOPUTMbI

N.C. NynMe Ba?nelh.B aEH%H wu H
Rmvu vt (1, kZdz 1 jttoatsdkBO2MEOwW 91, [ CC
popov@ihim.uran.ru
DOI: 10.26902CFM_2022_070

Kpuctannumueckas CTPYKbTYy@@RN CNIH@ NMOoripeyTK T 9 pIO 1 T
C ynopsapoyeHHbBMMN BaKaHCUAMU B KOHULeHPMmPIYMAx 2
B pape pa6boTrT mccneposaHb o6nacTtu ¢pas3oBoun cT1ab

W paBnNeHWss, B TO BpemWwAaKKapaBARAPAEeCpMAI PMAPAODO
npoBeeH noucek CTPYKTYpb Haunmbonee TepMOAMUHaA
cTexmomMeTpuyeckoro cocTaBa. MonMck oOocCcyuwecTBANSA/S

peweTOoOK Ha oOcHOBe U 3B e bledibikp .drRme3m.oNe-MmHOo T or pNb C
Fm-3m) C Kyobunueckolm nnwu chepunuyeckoti MOoOpdgonorwu
CreHepupoBaHHDLX 3SBONILMWOHHDbBNBPEXa[nTr]Jo.pm Oma mm n 3ang
reomMeTpuMmnm U oOLEeHKaAa OSHeprmMmw HaHOM@ETHMPWN BN @OD®L
DFT-GGA-PBEpacuyeTo0oB BIEBTARIr pamme

Mokas3aHOo, 4T O C B e pMXbas NeO12, NbaxGpooHGacarmayer 6 0 /1 b L
TepMoaAMHaAaMMYyecKoOnm CcTabuUunbHOCTbLI B BMage CTpPpy.!
Kpuncrtannos (pwuc. 19 . o KOHWMTI Jixoarp anKorpedpai/Boyriamreci 1M al
c npeobnapaHmemM aToOMOB O Ha nNoBepXHOCTMU n
NMOBEPXHOCTMN HaHOUYaeTBMn -YNnadi/ weiea FW@.k 1 Mo /NYY € H H bl
pe3ynbTaT AEeMOHCTpPUPYET BO3 MOPKWHCOTEA NIMMMHIELE K O W a Jf

NbOB BMAE HaHoOYACTWUL OT peweTKWUW MakKpokpucTtTanna
3 q

\':jbzoz -~ Nb303
25 _ ‘(o‘)" Nby,04, * Nbg0y
> ] o ; -+ USPEX

N
I N N T

E, aB/atom

P
=

1]
] “ O-Nb
1 e -0

0.5 ——— T
0 5 10 15 20 30 35 40 45 50

25
N, aTombl
Puc.1.CpaBHeHMNE 93Heprunmn o6pas3oBNaGHMEA OKCyHOOUBhE®; examMBXbl H @ H C
NbsOsm HaHONMDCTELEHepuUupPOBAHHBX 3BONKLKMOHUBEXN anr or

{ OBtk Pitsezdzj dz0 §ted % d dzOdzlise 52  -BI2HOJOEND) j of 1RM (Ut t
t o .

[1] A. O. Lyakhov, A. R. Oganov, H. Stokes, Q. Zkgmp. Phys. CompnR013, 184, 1172.
[2] J. M. Soler, E. Artacho, J. D. Gale et&alPhys. Condens. Matte2002, 14(11) 2745.
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I'eTrepomeranimyeckue Ky0aHOBbIe KiacTepHble KoMILIeKCbl Re/Mo u Re/W

A.C. MpPoHE®OH MupPpoHOB

R1m v (61, fHto. [ Ooatcjdels' joa O 3, 1 totMmc
pronin@niic.nscru

DOI: 10.269024CFM_2022 071

B xoae pABOTMKWAYHYIEeHbLB MNepBble NpuMepb UMaHWUA
TeTpasagpuyemx/UKO AEeHOBIBLIE O UMb (PP EMIOIB bIX K /1acCTepHblX

{ MxRewxQ}(CN)12®~ (M = Mo, W; Q = S, Se x = 2, 3) [1] . Cnepy
UTO CcOoOefgUNnHeHWnasa, coaospEKalWMe peBHKANACMeBlwoM p am,
YcTaHoOB/NEeHO, 4yToO OCHOBHDbBMM hbakToOopammn, BNWAH

ABNAKTCA TemMnepaTtypa CMHTe3a MU COOTHOWEHMNE MU
MeTannoocTtToBa B 60/1bWOW -XCUNMIBEHKMW €0 ICBOSE/TBAT Nnd
coeguWHeHWRA, B N epBY KB 0OCUCETPAEHOOLB VOTKEWICH/H/BTEE /Mb HVMDA T H U
Takxe B LaHHOM pab6orTe BNepBbLE 6 blan (
Kg[{ResSe(CN)H{Re sMSe}(CN)g] (M = Mo, W)  Kin[{Re3Qs(CN)eKRe 4Q4}(CN)qo] (Q =S,
Se) B osicapeMmiKi{ ResSey( 10)3}( CN)1g] M f[BeHamnKe{RaDG(ENH] bl 1
KnacTepHble KOMMNO/EeKCb peHus. N3 mepeHuHne Mar H U
KnacTepHBb X MNKOOKMAN3/SIAEKOC,0 BH TO NpPWU KOMHATHOMW TewmMnep
peanuni3yeTtTcsa ABYMBHO AHHeMcen a@ e HHbIMKM 3 N1eKTpoHaMuW H
a C NOHMWXeHMeM TemMnepaTypbo go 1,77 K npowucxo
COCTOSAHUE.

Puc.1.CT p 0 e H 1 e [{ResQu@\)}fRe sMQ4}(CN)g® (M = Re Mo, W; Q=S, S¢

t OBtSIsO or { Sl dfPts &f e P HH | toy-AF000sY.A (ftesj CIs 18

[1] A. S. Pronin, Y. M. Gayfulin, T. S. Sukhikh, A. N. Lavrov, V. V. Yanshole, Y. V. Mironov,
Inorg. ChemFront., 2022, 9, 186.
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MartepuaJjibl Ha OCHOBE OKTA3/IPUYeCKOr0 KJIACTEPHOI0 KOMILJIEKCA
MOJIN0IeHAa U XJIONKOBOW TKAHM:
OT CHHTE3a 10 OMO0JIOTHYeCKHX MCCJIe0BAHNMI

E. B. PpcEHnHla © HJIB n Ko F,aA gha. M eld. k%A M.k cle.e Bllec Ton a

R1im] tod1, ftc. [ Ootcjdzls’ joO 3, | toatMmds
'ARA AUf, kB uvdBZO0E¢tseO 2, 1 tseotMmdse dtef
svezhentsev@niic.nscru

DOI: 10.269024CFM_2022_ 072

B HacToOswee BpemMsa pa3paboTka camMocTepunmsy
ANSA npepgoTBpawWeHMAH PpaKpoKHpxaHea@anesaHui, A
3apgavdeii. B kKkayuecTBe aKTUBHbBLX KOMMNOHEHTOB Tak
oKTasjgpunueckKkmne KnacTtTepHbe KoMNANek cMoelg}wsld nn 6 pge
(L= opraHmyeckumel/ HeopraHveledE M@C THT B YA/BIY 3 N PCOTIBO
reHepauyunmu aKTMWBHBbIX dhopwm KNWCNOpP-OMa,Ty paa N BH bl €
MW CUHTEeTuUmyYecKMUe TKaHU.

B xope pab6boThb ©O6bl/la NoOnNnyyeHa W JfeTaNbHO oO0Xa
Ha OCHOBeEe KinacT eMpdsdDMSO)Y(NAg)hv exx TAYKa&.M BapbunpoB:
TaKMWX nNapamMeTpoB KaK KOHUEeHTpauumsa KnacTepHOT ¢
6 blnwn onpepgeneHobl onTuManbHBLE YVEM@E T2 P @XOUDYNH!
Kak n MCXOpAOHBbBINR KnacTepHbli KoMnnekeT noiny
oTOoOCEeHCUMOBMAM3AUMOHHYIW akKTUBHOCTHBb, 4yTo 6blno
KcnepumMelpbgaxmnapPoKcmMmHaPTraasmnmHOM, KOTOPBbI nmcnoc
Ha CWHT NeTHbBW KMcCcnNnopoag. CtrounTtT OTMETWUTGHb, 4yTo
M X 10N KTac 94 BGnosATeo ¢ T adfOUT/DLCHEBHM , M O T M3 auy M OHHAaA akKTWu
JaxXe nocne CTUPKWNW .B CTUPaibHON MalWUHeEeE

B xope GMoNor myecekunx KcnepumMeHTOKBNaGB RO 0
copgepxauwmi X N10onNnKOBBbIWU MaTepwuan ob6bnapaert doT
AMMBHOCTbLI NO OTHOWEHWW K pas3UWYHbBIM BGakTepunusam
NPOTMUBOBUPYCHYIW akKTUBHOCTbL N0 -DI9MSABICOHALIO K K O |
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Puc..PoTOMHAYyUMPOBAHHAA NPOTUBOMUKPOBHAA ak:T
M MaTepunmana Knacrtep@xnonok

t OBSO o' ftsdzdzej dzO ftcd W d dzOdzeMtso 52 -5F26008).J e &4 t AAR
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CuHTe3 ¥ U3yueHHe ONTUYECKUX CBOMCTB HaHOYACTHIl ZNS,
CTA0MJIN3UPOBAHHBIX 4-aMHUHOTHO(EHOJIOM

A. 0. Np®TacesBunu

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
protasevick@niic.nscru

DOI: 10.269024CFM_2022 073

Cynbunupag UMHKA SBASSeTCHA BaXHbLM NOANYyNPOBOAHMW

YHUKANbHBM ONTMYEeCKWMUM CBOMCTBAaAM, TaKUM Kack }
WM pokas nonoca BO3O6YyXAEeHWMOC Mb, BbIMaOTKEAEFEN ad@eIT O
HaHoO4YacTuWuubl Cynbdpumpa ULUMHKaAa, ABAAKTCSHAS Nepcneck
B 6nonorumn n MeagULMWHE, Hanpuwmep, B Kaue (
CpeAgn HepgocCTaTKOB HaHoOYacTuUy cynbdupgacmymHK a
K arperauyunm, 4N 4 peweHMUA 3T O npo6nemmbl, n
MO NeKYycmaaMomm nmMm3 atTopamMu. B nuntepatType, B Kauec
CMHTes3e Ha B4y aBC T U HBOA4H blX pacTBOpaAax, Wwnpok
3MepkanTonponunoH®BHREAK OK NLCUIMO /AL 3 0B aHMUeE yacTtunuy,
3MepKanToONPONMWOHOBON KMUCNOTOW, B 6unmonorumum nu

BBUAOY BbICOKO/ TOKE€CM@WwmMaoImis a Mopi& Ky TBRKUM o06pa:
cTabunumsnpymwuwmnx arem§opBgmEeakayanaeonysagaded
B pgaHHOW pab6oTe HaMuu ObIAU ZECSAHTERADDO B A ME O B
4aMMWHOTMOPEHONOM, KOTOp®ble MeHee TOKCMWUYHDbIE n
3MepKanTONPONMWOHOBOW KUCN-aMBDHOT RO (DEAKO /KE VMVOETHRT
cocTaBe ABe (MY HKLU-BHHrHpayIbMHbble ST YAIBISHII biBaZMSa € H

n -NHo, KoTopas B LJanNnbHeWnwem MOXeT NMO3BONUTHb
MOBEPXHOCTb HaHoOYacTuUL A[Ana 60NnNee y3KOHanNnpasbIlce

B Xopne paborT bl, aBTObK/YIMaBHNIKIME UMHEOT O M@ M .,y Y4 €OH bl
BLICOKO/NNIMUHECULEHTHBX HaHoOo4yacTuy 2ZnS, ANSA KOT
M cTabuMunbHOCTbL B BOAHOW cpepage.

M3yuyeHuNne oOnNnTMUYECKMUNX cCBOMWCTB HaHo4YyacTMLU
4JaMnHOTUMOPEHONOM, NOoOKas3 alo,HEeC L@ HWMHMIT e HOAME H@Q T
B BOpAeE, saBucurt 0 T-B W An MpoamcyT, B 0@ B 3 a4HTo0 , ¢ n@H 4

AMUHOT PANMMHOABMOPEeHOTAa Ha MNOBEPXHOCTWU YvacTwuLl.
UTO W3IMEHEHWE UHTEHCUBHOCTMU 1 0MMHIENGLNEHLBVAIH H b

4aMmmHoTuMnodeHONOM, OT pH aBnaetTcsa o6paTuWuMbM.

Bblno nmokasaHoO, 4UToO CTabuUWNbHOCTGHb vyacTtuuy,
Tak MHTEHCMUBHOCTbL /NWMUHECLEHLUWN AUCNEepPCUN Yacl
B TeueHUe Hepagenwu, BB H®C TBLP € /MM V/KHAEKC LIEHTL@HWC Y ac
C pH = 4 B TeueHWUEe HeagenNnu He MeHAeTCS.
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Tpexb- u TeTpasiiepHble reTepoMeTaINYecKiue KOMILIEKChI
HA OCHOBE AHHOHOB MOHOKAPOOHOBBIX KHCJIOT:
CHHTE3, CTPOEeHNE U MATHUTHbIE CBOMCTBA

N K. Py% yA&.B aHu k o /f,a el®.c KkB1oip,&KHAL H &b a 6%¢ uHd.Ba dpun M,0 B
M.A. KWHckllH Epé€MeHKDO

RLL M tfohded daMBA? [ sMCeO® 119991
i.rubczow2014@andexru

DOI: 10.26902CFM_2022_0%

HanpaBneHHbll AWn3aiH H O B bl X BelwecTBsB, o6 na
ynopssgoyeHMmsa Ha MONeKynspHoM YypoBHe ( MOHOMOI/
M3 HaumbGonee akKk HWMAINIKCHBY EMEHMHDBEIN &K 0OOP AN HALMNOHHDOI
MOHOMONEKY/ISPHOTIO MarHeTMmKa HeoOOBGXOAMMO MCNO/J

o6bnagawwmim aHM3IOTpPpONMEN MaArHUTHBLX CBOWUCTB. A
yBenumueHa 3 a cuer CO3BaHMIOP@MPAL®OESHMBIKX MDM
CBSA3bIBaHUMN ANT aHJoB MOHOM mMeTanna. Ewe o4

3(hheK TUBHOCTUN MONMEKYNAPHbLX MarHeTWKOB ABNAeTC

Kapb6okcununartHbe nNuraHpgb MCNONb3YWTCAN@WMEAB YBEe
MeTannoB C MOMEeHTAa XapakTepusauumm nNepBOTr O M
o6bbeKkTamu ans OVN3anHa MOHOMOINEKY N S4-H bl X
retTepomMeTannuuyeckumne KapboKcuMunNnaTHMETRONORE MO B
6blTb HacTpa@aeRansaoBaerma 3 dPPeKTOB NUTAaHALHOT O C
MoHoOBMe#Rr&NnNoB No3BOMNAET oOCywWwWecTBNATb MNAaBHYI
OApyrmwue npeapcrTaBunTenm Knacca retTepomMeTannuye
copgepxarThb e T e oTH1H B 13 WS . Anamar HUTHBIE KaTMWuoH bl
pa3HOCUTbL MNapamMar--etTaBRsaOK aBUWOHPWCBPdaHCTBE, yrT
YyCNnoBuMAX MOXeT OKa3blBaTb MNONOXWUTEeNbHOEe BAMWAH
MONEeKYNApPHBX Mar HeTUWKOB.

CnHTesanpoBaHeIMEDaBARANAeEeTCEPE KOMMNDNEKCb Ha OCH
Kuncnotb  Cala(N@)pia)s(bdy)] (Ln = La, Eu Gd) 7 Ha OCHOBEe a
35auMstcjGsy TMunb6eH3omHoOn ICalnNO)beos(py)d ¢Ln & kaa Gd[ Th,

Dy), [Co:La(NOs)(bz0)s(3Ph-PyY)4], [CozLa(bzo)7(Hbzo)(4Ph-Py)s], [CozLa(bzo)7(quin)4].

CnHTesanpoBaHb HOBbe T eTepomMeTannuuyediggne Ko
Ha OCHOBE -AMHUcQ-5Y B N /BG & H 3L0M/AAHHOOND, € H3 elMHAHID 68 H 310 N H ¢
KMncnort c o0 CopLe(bza)s(bpy)2] MeCN n CdpLi2(3-cbae(quin)z] n
[CooLiz(4-cbgs(quin)z] MECN.

Bce nonyyeHHbEe COegMHEHWNWS oXxapakKTepwnus3oBadHbl
yncTtToTa noAaTBepxXxhpeHa MeToagom POA.

MpoBeageHb MarHeToOXMMMUYEeCKUE wnMccnepoBaHMa 0
4yT o KoambsCalRa(NOs)(piv)s(bpy)2l, [CoEWNOS)(piv)s(bpy)z], [CoLa(NOs)(bzo)s(py)4],
[CaLa(NOs3)(bzo)s(3PIPY)4], [Cala(bzoz(quin)s], [CoolLiz(bzos(bpy)2] MeCN, [Coolix(3-
cbgs(quin)] UCopLip(4-cbge(quin)y] MECN a B N aOT C 4 MONEeKYNnNapHbBMMU
B pegnbtaTte 0606WEeHHOro aHanusa Marlr HWTHDBX CBOI
B paMKax BbNONHEHWSA p[faHHOWNW paborTbl, nokKasaHO,
KoMnnekcb ¢ MeTldhpnoec bposemmfi€CaoBe cnydvyaes, np
{Coosln}-MmonekKky napHbBE MaAarHeTWKNW NO ONepayumMoHHBM na

t OBBISO o' f tsdzdzgj dzO f ted W d dzOdzmtsH3OM3GY BHH J 6 $ 4 1 /
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Cunre3 u uccijeaoanue cmjaaBoB NiixWx # Nit-x.yMoxWy — HOBBIX
KATAJIN3aTOPOB Pa3ji0KeHUs XJIOPYIJIEBO0PO10B

0. B. Py ad@esB® UWY.6uE. © NaGoc MuPH Bla.y MBL.HE, My wa Kk o B
AABepsa® nH

R1m o) 1061, . [Ootjdids! joaO 3, 1o tsc

.Rs w [ fedp JOhptejdzls! joO 5, 1 wBatsmMdedtmC
rudneva@niic.nscru

DOI: 10.26902CFM_2022_0%

OaHUM n 3 nepcnekKkTMWBHBbIX noaAXop4oB K HenT
X/TOpPOPraHMyecekHmx OTXO0pn[O0B, obpasywwmxcsd B X
KaTanumitunyeckoe PRASBIOXKEMHNEBOBK NIOPYyKaTanmisaTtTopax
cnnasoB. L aHHBR MeTOop, nmeer cepbes3HOEe npewu
yTunumaauyuummu Xnopyrnesogopopajgos, T. K. npwu p a:
obpasyeTcsa yrnepopagHbin MaT epurano, ( XM)T o bipia anBueTe
noTeHUMan ANS NPpakKTMUYeCKOro NPUMEHEHMUSA:

CH,Cl; - C (MMl + H (2)

C uenbtlw NONONHEeHMA GyHAaAaMeHTaNb WEBXHWIZH &WIBIBIX
3 ddpe K TNBHBIX KaTanums3aToposB AaHHOT O npoyecca
pas3paboTtTaHa ypobHaa w®u BoOCnpousBOgMMaAsas MeTO.nl
B cuncrtTevwa Ni-MdWw, n McNbTaHb UX KaTanumitmnuyecskKkue
peakuvokepHamsgm t n@psTaHa.

MeToAaunka CMUHTeEe3a cnnasBsoOB OCHOBaHa Ha BOSAO
MHTEe3MNPOoOBAaHHDLBX MHOT O K GOnvpneoaHUEEHCTTHBLEXH H M & @ B U H elHon/A
6pas3uyuos C Bapbupow atMe eam n@caemefngkaHEAG .5 %. Me T C
eHeHOMas3oBOTroO aHanwnsa nNoOATBEpPXAgeHo dopmwu
OTy4YeHHBbe cnnaBbl oO6napgawrT nopucrTom CTPYKTY
epeMblykKkaMu GparmMeHTOB pas3mMepom oT 500 HM g
nnasa No3BONAET CHUWLBHB OMHILYIKMYMIBE@HH bl nepwuo,
aTanmsaTtopa B 2 pas3a NO cCpaBHEHMUWIW C KaTanwus:

[

<X O30T 00

3500 |~
3000 -
2500 |
2000 +
1500
1000
500
0 - T
30 60 120
Bpemsa peakuuu, MuH

0.6Bec.% W

1.2Bec.% W
#2.88ec.% W
#1lsec.% W
W 100% Ni

Npusec YM, %

Puc.l.( aMnk podotorpacdma CIOIM mopMogW,€ H H e day . &n MEE
(6-BbIXOA YM, nonyuyuemBooxegpmpadp@naHa HanWa:

B TeyeHue 30, 60 nu 120-6MWH.°CTemnenp
B pe3ynbTaTtTe umccnepoBaHuMAa KaTanuTmyeckon a
mcrtewm B peakunumgmnpaspoexaHasa Cc 1,020 BIX Y €EBHOWEBOVK O Y I
oOKas3aHO, YTO HaumboONbWYyW KaTanNUWTUUYEeCKYW akKkTmn
nnasWx®Ni cogpepxaHmnem Bonbdppama 0.6 unu 1.2 Bec
anbonee akKTuUBHBLM aBnaetTcsa cnnas Ni, o@o Mawe WH bl |
BeW) % [JaHHBGBE cnnashbl npoAaBNAT bonee BblCO
aHanNnor MmyHbIM KatTanmiaaToOpPOM Ha OCHOBEe 4YUCTOT (

Midj Hiseo Oded j o § Sdzdzj dets § tod W d dzOGABEOSIB)?  SHHJ (6

A OPFL,IT O30
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CuHTe3 U CBOMCTBA NATUSIAEPHBIX XaJIbKOTeHHIHBIX KJIACTEPOB
MoJM0IeHa 1 BoJIb(ppama

lD.B. C&BuHa

R1m &) 1061, . [ Ootjdids! joaO 3, 1 ot
savindg@niic.nscru

DOI: 10.26902CFM_2022_0%

XanbKOoOreHWMWAaHEGLBE KnacTtepb MonAnmbpeHa u BONb

Knaccowm CO@paun HISEHWOMH C T P U py 10T psan MNorsnesHblX
PEHTIEeHOKOHTpPACTHOCTHSb " HanunewecTaGpPanm B %
nepexongoB. bBboANbWMHCTBO ONWCAHHBLX B NUTepaTyp

cocT a®@aMax4, MaQs, MeQs ( Q = S, SepmTeppasflpmarmwmwme naT
XanbKOTl eHMW/AHbIX KnacTtTeposB paHee He 6 blN o onyv
rasor eHMAaHbBX KnNnacT e KoK (Xi= €lvBr) {\W sXgX0s]8 (X[=8rM P

B paHHOW pab6oTe O6GbLN NONYyYeH p A-A NapMOMBOLEXT bXH aUK b
KnacTteposB MOnbGaAeHa n BO/Nb(hppama, KOTOp®ble
[{M sQspzs}(pzH)s]>* (M = Mo, W; Q =S, Se . Bce coegunHeHunsMoBrsnmu no
n WeCli2 o, n A MonunbébapeHa u BONb®ppamMa COOTBETCTBEHE
B KNnaocmr espmpe B paboTe OKBBanpPa MK Naby @Sa H O

B pacnnase numpasona) nnwu ABYyXCTapgumHble (nmo

W BHeWwWHNWX Ndép)a HEWHBT €83 bl. OAna BCcex MNoNnyuyewHHbX
OKUCNTUB®TIEH @H ® B Ibl® cBolicTBaAa " nokasaHO Harn
OAHO3NEKTPOHHBbIX nepexopnos c sQepBi}fpaslo'B a H 1 e |
m [sQspu}(pzH)s]’.

Takxe 6blTO yCTaAaHOB/NEHO, 4YTO MNONYy4YeHHbE Kna
4UT o npusBoanT K C e /le KK U BMHM W K 06BPbOXMIVM[N GABESAHBYB /1 ¢

c 06pas3soB a&@MU-Brpe).l(pkH)sM. Mp wn Takolw MoAauUuKaLmul
OKPYXEHMUA OBOCOMBE@OBMOE/NbHbLE CBOWCTBA COXpPaH:

Bce MONYy4YeHHBbE coefguHEeHMUNH 6 bl N U oOXxapeé
PN 3 mMKMOMMYyeck nammn meiNnBEHMP ,-c nEIkPr pocC K ecnnuesk, T paaec pu
9NeMeHTHbBLIAW aHanumus).

© ® © &
®

Puc..CTpoeHune Knacrtepu@zipzHRsP'mnnekca [{M

t OBBIsO o' ff sdzdzj dzO ftcd WddzOdzmtse 52 -73P0E0GOH j oy € §
bolststc B dzOGSHOtedIls dzO EZpeztspeds Reoz@dsDosi.d Is j dzv € .

96



X

T SXXINX

W I SIhOo=X

y

Cunres oumMeraaIndeckux kommiekcos (BUPXCYP)Pd(&OC)M(CO).L
M MCCJIe[IOBAHME HX KATAJIUTHYECKOH AKTHBHOCTH
B PeaKIHH AerHAPUPOBAHAS MYPABLHHON KHCJIOTHI

O. B. T©épmos@Q.CEQOcwWMn CHay ug.n BeExkoila® Wy6MHaAa

R1C e d&B. ¢.1. 1ifmMBjVvdetsa O ¢, kdz. 1 0s(d
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DOI: 10.26902CFM_2022_07

AKTyanmpo®ne Mo i 21 BekKa ocTaeTcCHd nowuck XN
paHeHMWAa BoAfoOpOAaa, OCHOBAHHBIX Ha obpatumom ([
BNnaerTcCH4 MYy p a BHCO@H) 5 KKMCROT &K Y OHa HeThBxXCUUHE
o] Macce n pa@® maH, 8e TcpMncya cTBUM KaTanunsartop:
aTannmTmMmyeckKkor o (me)rumagpunpoBaHuUA OT/AMNYHO |
atTanusaTtopbl, B KOTOP bIX OCHOBHGBIN n KMWCAOTH B
nun B pasHbX [2]. HepaBHO ©®vHBROMMPL AE6MEMETAPDNI
Hanora d®QpPpycTpupoBaHHPEIPPADOOWEO)Lp i 3lnapbl peackLy
er nagpwup o BbaoHpnasH oasM U[HA | .

B pamMkax paHHOW paboTb O6bl1 CUHTE3IUWpPOBAH MU
o M N 1 eRRXGYP)PYO-OC)M(CORL (X, Y = CH;, O; L = Cp, Tp; M =
GBHapyXeHO, YTO NONYYEeHHbBEe KOMMNAEeKCb NPOoOABAAL
ermpappupoBaHmnsa MypaBbWUHON B K ipersymw D eCexpenmae c Kl
ccnepomawwnimpogeMOHCTpPpUUpPOBaAaGRAaBM@ARAANARA INT & B N
a CKOpPOCTHSDb npoTeKkaHmns . KACamegouBaEKO® NP

cTexmomeTpun wecka mper MKs BHMP) (cnekTpockonuwu n
CTAaHOBWUTb WHT e pHae JOICAHTObB apHeVavk Uumaonc. N1e L P B A BB A H K A H

HCOOH 6 bina B bl BOANEPHE] €CNKAGOIUPACAT bC -TBabOMedN endprioey e & H

n

(

OpsSsAOK peakuumum no cybcTpaTy UM KaTanwmsaTtopy,

[cat]
HCOOH > CO, + H,
toluene, RT
X-P'B
b2 L M = W, Mo
[cat] = P|d——OEC—/|V! L=Cp, Tp
cO X,Y = CHZ, (0]
Y-P!Bu, oc
Cxema 1.

OBtISO o' f sdzdzj dzO ff toyck jWM dhdzO L BODEE 2 §f SHH | o

[1] Sordakis K., Conghui T., Vogt L.ket al. Chem. Rev2018, 118 372.

[2] Ikariya T., Shibsaki M. (ed.Bifunctional molecular catalysisSpringer Science & Business
Media, 2011, 37.

[3] Osipova E. S Belkova N.V., Epstein L.Met al.Eur. J. Inorg. Chem?2016, 2016 1415.

[4] OsipovaE. S., Gulyaeva E.S., Gutsul E.I. et @hem Sci, 2021, 12, 3682.
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dazoBble nepexoanl B komiuiekcax Cu(hfac):
¢ ATKWI-MHPHINI-3aMellleHHbIMH HUTPOKCHJIAMH

KA. CumupH&EBaTonArnkCas B r dma ka% /le.t sB.mfAPomaHne
BM. OBUY@ApeHKoO

YA o] tod1, kd RdhsdskziMEoOw 30, | ot
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k.smirnova@tomo.nscru

DOI: 10.26902CFM_2022_ 08

FfeTepoCnNWMWHOBEbLIE Komnmecd B e KHcaa o ToocpHaougeatiy na e T
(CuhfagQ2) ¢ HUTPOHUNHWUTPOKCUNBHBIMUM pagunkanamMum npwu
K a K KMaTTepumnanos, Mp o A BC/TAPKYLKUTXY P M BI B H UdTaH300 B bl € n e
Bo3genWcrtTBuMuem TemMneparTypbl, LaBneHWsa WNUAIKN CBET:
3aMecTuTenem B OpraHMyeckKkmMx pajgumkKkanax OKas3blE
Mar HUTHOMW aHONaAmPue i BCIepmpCcTBUE CTPYKTYPHDb
B KooOpaoWHAUWOHHOM)[KpYyXeHun wmepgun

B HacToOAwWenw paboTe CUHTe3INPOBAM@BPEBRUAROMDR
[ Cu(hfad2L R]2Cu(hfad)z]«, Lheankmmpu-game e HHbI HUTPOHUNHUT
pagunkR = Me MeO, Et nPr, i-Pr,, n-Bu, CP (umMmknoneHTtTwnn) . M
PEHTIEeHOCTPYKTYPHOT O aHanusa ycTaHOBI/IeHO,
MCCNefoBaHHbLIXO /ueMepiHebixH oK QuiifacaLE]xCo(ltfae).]«[0[6 p a3 0B a H a
UMKNMuyecKumu aunmgpoabvmme anGue(HhHfbamc) B L e Nb ddpar me

(pn®.. 1Mpun wmnccnepgoBaHUWMW MaAalrHWUTHBLX CBOMWUCTB KO
M3MEHGCHHMPUNUNOHUXEHUN TemnepaTypbl, 4YyTO cCcBUpAger
nepexoan. (puc. 1
M M
50
45 = i-Pr
/ - L - n-Pr
Ly Oy . T i
Y A V< i ‘ W cp
' S e [/ ¥ . &7 e nBu
N AR A N o A MeO
Cu2 & " AAA * "'544
— N o \ T it T,K
k .\f 0 50 100 150 200 250 300 350 '
Q) . B )
Puc.1.CTpoeHune GQuhfadldi.Cuhfadl.( ©) TemMnepaTypH&eBIaBucum
Ct KT H ble aHHBbE, MoNyduyeHHbel 0B0 vKH T erpoBKaan3ee
Py y p A y p
TO npwu a3z oBOM nepexopge MNPOMNCXOAADHHBMHAHUT
KpyxXeHnma wunmnoHos Cu(l 1) B Aflme mpmx KO DPMIXH MaPXC

MeHa KooOpAMHALUWMW HUTPOHUNHUTPOKCMUNA C akKkcwua
3aMMOCBSA3b MexXAy TemMnepaTypoi ¢pa3oBOro nepe:
aHUMaeMOoOr o samecTuTenemMm NUPUAUHOBOT O qpar met

W w oo £

t OBtSISO o' f sdzdzj dzO f ted W d dzOdzmtsd3IOM380). sSHH JY ] 11 7/
[1] V. I. Ovcharenko,Stable Radicals: Fundamentals and Applied Aspects ofEDelttron

Compounds2010, pp. 461506.
[2] S. E. Tolstikoy et al.Polyhedron 2015, 100, 132.
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Koopannaunonunwpie coequnernus Jantaunaos(1Il) ¢ npousBogubIiMu
€HAMMHOHA: CMHTE3, CTpoeHue U GOTOIOMUHECHIEHTHbIE CBOICTBA

KC. CumwWpwbsalslmidesalNosy HBK oBodleHKO

R1m &) 1061, . [ Ootjdids! joaO 3, 1 ot

;RmMs | o to1, kdz rRdAdisdkkzIsmMmEoOw 3, 1 ot

skBquv, kEdz. uwlsOstetsftsd MEOw 149, sttOMmd
smirnova_ksenya96@mail.ru
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Beuagy 60NbWKX KoopAMWHALWOHHBIX yncen (orT B
aAnsa MOHOB HaHT krowpEm(HayMoOHHaAaH*A XN MNA 3TOTrO
pa3BuBaeTcCHA Ha nNpPpoOTAXeHUuMu HECKONbKUX aAecaTun
CoOeMWHEeHWHN CPaPdDEHMA U AfepHOCTMN, pa3HOO0O6paswu
mw B TreomMeTpumum KOoOOpPpAMHALUWMWOHHOTNIO nNonwmapgpa, Har
MOXHO Bblge/nnuTb YeTbpHajguaTb pPpas3/IMUYHBLIX TWUNOB.
NaHTaHWAOB TakXel TCBWBM/MAK IOV HE C L EeHTHbLMNW U Ma
JaHHaa#4 pab6borTa HanpaBneHa Ha nonyvyeHune, 7
n boTONKMMHECLULEHULNMN KOOPAMWHAaL WUI) H HCbl X N pcoove3aBnoHaEH
€eHaMMWHOHa. OQTO0OT KNnacc OpPPAHKRBECKPRKyQPEeOAPHEBN.I
CMHTeEes3e, OAHAaKO KoopAguWHaAaLMWOHHaAga XWMMUA BMecCTe
eHaMMHOHA nNpakKTMWyecKUWU He unu3yvyeHa.

B xope pab6oTb 6blAM NONTYyYeHbB KaK MOHOA4LEpPHbDb

o p my nlmid(H20)(NO3)3] Mak nonummMepHbEe —c fLelLagMOs)gH 1 =
C -[2( pbeHMnamvMunHSHEIMeNe-BEN@ADI-EIMUDHOM U €6MO MERE MOIK C
3aMelWe HHb MM aHanoramwm. PEHTreHOCTPYKTYPHBINR

KoopagunHupoBaTbCcaMoKamKkoOorpgRHBA@ADKA)OM TAK M MOH
B cnekTpax aMmccuun NnuradHpgos HabnwogatwTcs4 y w
MEHSAEeTC S B 3aBucCcCmMmMoOCTMU oT Hanumuwuas M N1 00 XKE
MNN MeTUNbHBIX ®GYHKLMWOHANbHbBX T pynn. B BcnekT
NOMMMO XapakKTepHbBX A4 K dll§ K pyesTKHVOXT O M o4/DOHCA  HlaalH
TakKXe WMPOKME nonocse @GnwopecueHUUM OUT aHpga.

nonunmmepHOT OEulkOI®Bnekca Ha npwuw
) a M55oom] mvear MO H-1e3K ¢ @ HH O M

Puc.1.CT1py
c {R4-meTwun

RfMMmdzj Hise Odzd j o'  tsdzdzj dzts LO Mmudls CteOdzls© t s
T 271610207). ¢dolstster B ZOGBHOwWYIs dOkzydeséts tolzC 5ot
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CuHTe3 MOHO- M OUSIIEPHBIX KOMILIEKCOB najiaaus u uukess (IT),
COIePKAMUX OKCATUTHOIPUPHBIE JIUTAH/bIL,
U X KATAJIUTHYECKASA AKTUBHOCTH B MOJIMMEPU3AUM HOPOOpPHEHa

AB. Cy%xo©BaCyYcnde 4.° AMpaBoeBMuik 88 °MaxomoBa
®Riv, .P@GCIHO RS EIEMS 664003
nasyaya2@gmail.com
DOI: 10.26902CFM_2022_@0

CpeAn KOMMNNEeKCOB TMNepexogHbX MeTannos € TWUO
BHMUMAHUE yaensertcs KoMnnanekcam nraetHvau 1 sg(alH IH)bl
KoOMNnnNnekKkcoB nannapgwus B KauyuecTBe npepagwecTBEeH.I

3amMeuweHmunsa, Cou-Mmaypa Ky xodywMrnMmepunmsauumm onedl
yrnepopga. [ 1, 2] Kpome T1ToOT O, B nocnepgHuwe p[peca;
3HaynTenbHOE BHUMAaAHUE B KayecTBeE KatTanusart
Cpegv pas3nuuyHbiXx OoONnNedPuUHOB nNnonummMepb HOpPOBOpPHEeHaAa
no afAAWTUWUBHOMY MeXaHMW3IMy, nNepcnekTWUBHbLB ANdA n0p
M onTukKke,,na wWeKMBEBPAaHHOINIO Trras3opas3jfgeneHunsa. KarTa

KoOMNnNeKCcOB nNannagus WU HUWKensa B pas3AUUYHbBIX CT
AKTNUBHOCTHDb npwu agaAnTUBHOW nonmmMmepunsaunm HB .
XenaTHbBX KOMNNEeKEeNns8 BadTnIa@vVpeakHMK [JO CUX Nop
Bblnwu NONTYyYeHb HOBble AUWXNOPMWUAHDbIE KOMMNMAEeKC bl
nuradHpamm, n Ml o &RACH(cL)]c T aler&R-C:HiSSOCGHASR, R = Me, Et,
"Pr, 'Pr, "Bu, '‘Bu, n-r ek c u N, 6eH3un épwp.endd as iBeHBO KA@AHIH |
CTPYKTYPHBIX ocobeHHOCTEIW 3T MX KOMNI/e KCOB
MkcnekTpockMIImapac&ksSdTrT mMeTopgom DFT), a TakKkxXe
KaTanuTtunuyueckol aKTMUBHOCTMN B peaxkuunu agpauT
ona ko M nistetkRigb(PrC;HSOGHS'P) 6 bI10 NOoOAgTBEPXAEHO Of
164 NeHHbIX 6MaAfepHBX CTPYKTyp. CnekTpockKkonumuyec
TemMnepaType n pacyeTb DFT nopagTtBepaunnmn OWHaM
NUT aHp[oOBN,epKRAPHIKE € C A Hanuunemw pas/iunuyHblIX ana
Bbino nNokKasaHO, 4yToO B n p Al'SuyGl CKTOBMINW € IC ©® W a TCAOsICUT
Is tc O-[RACH( )] a K T ¥ B H bl B agoounTUBHOM nonumepmunsauywu
akKTuBHOEIF unnavd Ab 4 MBoknapge Takxe o06CyxXpagalTcs
ANO6GPOMMAHBbIX KowMnhek coe NiBrivd e jua p(esynbTart bl nc
MX KaTalMTUUYEeCKUX CBOMCTB B HU3ZKOMONEKY/NTSAPHOII

Ri O~ R Me (L1), Et(L2)
cle ./ Ly-Lg | | ? "Pr(L3), 'Pr(L4)
—L1 =38 » 05|c|—pd- —pPd- ' R= )
Cl/Pd\gl ChaCh, toap Cl Pld cl Cl Pld Cl : R "Bu (L), Bu (L6)
™IS T | n-gj Sfiffdz(L 7), BJ deddz(L8)

Puc.1.CxemMa CcuHUAOPBRAHRBAXXKRIWiicneak 0oBRAMNT MO PUPHBIMUK T

RiMMdzi Hso Odzdj or" ftsdzdzj dzs © OB OR BOLBSots? YO
ZOkzydzs?2 HJjWIsj dz¢ dztsfis d FZAZE20266 G227 C du g s @ ¢ . |
Bd&zOG HOtcdztsMls ! R]1ULU eQ S¥d dzQ@ defPelasz 5r | O s HHEY -BSdziSH T
22314 cl1dL S sd3tsdzj € 2 dzv tc dzO W sdzdetsd3d edL Oydw ftcts
COlOdzdL Olssteso ) .

[1] S. Kumar, G. K. Rao, A. Kumar, M. P. Singh, A. K. Singhalton Trans2013, 42, 16939.
[2] A. MasdeuBulto, Coord. Chen. Rev2003, 242, 159.
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DJIEKTPOHHASI CTPYKTYPa U TEPMOIEeKTPUYECKHe CBOiiCTBa
JIAHTAHOU/I-3aMellleHHBIX TBEPABIX PACTBOPOB AMCYJIb(puaa Meau-xpoma

M. M. CohfokB.aum.®> KopoTaes
Rym wf toé1, §to. §oaoia]jsdddsmiCo G 330,0 90

syrokvashin@niic.nsc.ru

DOI: 10.26902CFM_2022_08

TBEéEpAbe pacTBOPbL Ha O0CHOBeEX pcoman CRBCIIBSO[UT Y .
PYHKULMOHAaNbHBMKM MaTepumanamwu, KoTopble o6napjaktw
TOYKMN 3 pPeHNS MPHREAWMHELCEBDACTPM TepMO3INeKTEC
poBoagummocTb [ 3], Mar HWNTHble CBOWCT- B3 Medk T, p nak
1 41 . PYHKUMOHANDbHLBMMU cBoMCcTBAMMU LAaHHOT O
ocpeagcTBOM KaTWOHHOT OuCaiaa peNHiWbIA alm ©OXM@MWo inn e
efKO3eMeNnbHbBX MeTannos. B npouecce KaTWOH
KTPOHHOM CTPYKTYDPpH MaTpuLybl, Bbil3BaHHas+4 F
CTOSAHWUN [JONUPY WM X aToOMOB [ 1], BMaTOT VBT HY & Kk
yylweHwus TEepMO3NNeKTpPpUUYEecCcKMUNX X ap@uCrixe®n c T n K
HOCMUTIELODGHDOM AT P U L bl. Takum obpasowm, OOHUM ’
onTmMMmM3 aummu n nNPpoOrHoO3IMpoOBAaAaHUMU CBOMNCTSB h é
cnepoBaHMeel 0 CI06EEKHTHPOOCHTH O CTPYKTYP®bI. CoorTs
XeT O6bTb NOJIyyeHa, KUAMUMHECXMXKC IPERCM EKTBEBH T O R
NMOTb30BaAaHMUA 3KCNepUMEHTAa/IbHBIX ChNneKTpoOoCKONM
NonNb30BaAH KOMMNONEeKCHSBbaiownmoax o ag K3 CANK OTOHH U [
bBICOK O3 PpeK TMBHBX CcnEANESR a iR®IIK) MDFIg@a@wée(T o B
C Luenbtw MUCCNepoBaHUA cBA3MN 3N1eKTPOHHOT O CT,|
CuCn.xMxS. Ocob6bli MHTepec nNpeagcTaBAAeT KJADMBOHHO
T ak K aK nposaB/AeHMNeE MHT epecHbX dPnsmuyeckmnx
A4 XanNnbKOlreHNWJoB nNnaHTaHOWAORB, a npumpopga C
npexpape BcCer o, oco6b6eHHOCT ARyMMO B3HaeNno. N HB2E HM & H WO C TP
MccnepgoBaHiigK TERIPWMODEK 1 e n 3neKkTpodPusImnMyYeckKkmne c
CuCnxLnxS. MfonyuyeHHDbE O aHHBbe 6 blNwu conocT-aBJ/ieHt
XUMUYEeCKMNX pac4yéTosB NNOTHOCTMWM CocCT CBAMDy 1 arT(
a TakKkxXe a3kKcnepunmvme XANES+8 H B@®@nN (@ HPH ®GIGMKIO T N U .
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RMfMdzj Hise Odad j or ff sdzdzj dzts L O myy Is GtcOdzls O
(7 tetsj ¢ 4§310073).9

[1] E. V. Korotaev, M. M. Syrokvashin, I. Yu. Filatova, et 8lcj. Rep.2021, 11, 18934.

[2] E. V. Korotaev, M. M. Syrokvashin, I. Yu. Filatova, et al.Electron. Mater.2018, 47, 3392.

[3] G. R. Akmanova, A. D. Davleshinkgett. Mater, 2013, 3, 76.

[4] E. V. Korotaev, M. M. Syrokvashin, I. Yu. Filatova, et Materials 2021, 14, 5101.
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CuHTe3 COJTH HA OCHOBE BOJIb()PAMOBOIO MOJHOKCOMETANIATOMA U
MOJIHOIEHOBOTI0 KJIACTEPHOT0 KOMILJIEKCA, H3yYeHHe ee CBOHCTB

AB. Tom%AeHKkoO

R1m o) 1061, . [Ootjdids! joaO 3, 1 ot
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atomilenkdl@g.nsuru

DOI: 10.26902CFM_2022_ 02

MonnmokcomMeTanAa TtedD (clbGGNYM He H U g, o6bpas3oBaHHL®L
OKCOaHMOHaAaMMU nNepexoOfHBLX MeTannoB B BbCWKUX C
MeXnay cob6om MOCTMWUKOBBIMMN atTomMammu Kmcnopopga.
mccnepgyrwTcAa, Tak Kak nposaBngenaéouMNomepnakcx
Ana ¢oTokKkaTanumsa, Q9nNekKTpokaTtTanusa, X p@aBHEHUNTB a
MOXHO BapbupoBaTb KOMOMHauMeh C pa3NUUYHBIMU K
BbiCTynaTb OKTaaagpuueckunme T anoMeEsHe)'/AM B, WK nacTe
Re; X=Cl,Br,l;L-HeWTpanbHbA nNurauvwg). QTKMW KOMNONEeKCbl
ob6bnapatwT BLCOKWUM nNornouweHumem B BUOUMOK 06 1ac
cBoMcTBAMM, PoToCcTabmMmnbHOCT®L IO, CnocobBGHOCTHSD
CMAETHOT O Knmcnopoapga [ 2] . CouerTasd KaTWOHHEBbIE
nonmnmokcomeTannartoB, Mbl MOXEeM NOANY4YUTb 6ONb WO
C pa3nNMUYHBIMWU CBOUCTBAaAMMU

B KkayecTBe KaTuMmoHa B paHHOW paboTe O6bA MCOO
[Moelg(DMSO)e]**, B KauyecFBONWMHMOHMYDE N nal HJoknapge 6
npepgcTtaBneHb HOB Mdsls(MMSD)g(NO)em HOoEaB amMmgTOoga NoNyu
c 0 c T Mesa(DMBO)s][WeO19]2 (1). MonyuyeH@amsiposadmileT SAPKYIW K
noMmHewmeAnnng pAenrcTBue wm=BER.TA5)3 5/, pHevwH T(rde H OB C K
Kpome Toro,QopeagaBma@a®eneg oMBUTENbHYKW YyCTOWYMBOC
YTO NO3BO/MIMANO NONYYUTb HaAaHOYACTMULUBL Ha ero oc
KpacHoOW nimeniHecGQemigmmouwbto MeToga MTT O6bAO0 nNoO
B KOHULeHTpauumum 0,3 Mmr/ mnan He npoABNAKWT ULUMTOTO
B KNeTKW, 4YTO pfenaeT UX WUHTEePECHBMWU C TOYUYKMU :

4+

Puc.1.Cx ema nony@eH s acor e&yo m sl Mok s(DMB0)e]** 1
MONMWOKCOMEW@drnaTom

t OBBISO or ff sdzdzj dz0 f tod wddZOdenISSE-W&lm'Bl)id)IglE;BﬁJ t
Bd&ZOGBHOtdIls d&oOkzydtsets twkzStsosHJIls dv H . n . dz.
vl I BLBBsGE s Iz

[1] Y. Zhou, G. Chen, Z.ong, J. WangRSC Adv.2014, 4(79), 42092.
[2] A.-D. Fuhrmann, A. Seyboldt, A. Schank, et Buy. J. Inorg. Chem?2017, (37), 4259.
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IHonyyenue u uccieg0BaHNe HUTPOaKBaKoMILIekcoB upuaus(11I)

NA. TofuHlaHBacu®rbueHko
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topchiyar@niic.nscru
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NMpunpagni copepxaluwne MaTepwuarnbl Hawnw WKNnpoK-C
aTannTunyeckmnx npouyeccax oT CeNneKaouaMybliXe HMP e
O pas3NnNoxXeHuWusa rumppasumMHa WU BOLAbI, a nwMUHecLUert
OMNNEKOHEHEMUHEHNNA UpUuANUA € T eTepouUuKNANYECKUMI
ONe3HbIMU B KauyecTBe CeHCUMOMNU-yaTpPpPp@dBTBaAX
hboTowm@emmiA Tepanuum OHKO3aboneBaHWUN U MHOTO
OMEHT OCHOBHBLMMU UCXOAHBLMWU peareHTamu HABNAIKTC
TOXeEe BpeMsS U3IBAOHBO MOYTYT MamyoellonBAUATbL Ha
B cnyyae TRa@AKWOB M@K poaowui, nnaTtwnuHa, nanana
oMMeEpUYUeEeCKHM JOCT,yNHWHMEpaAaTHIMI PO@K OGN N €K C b, KOTO
pUMMEHAWTCA B KauyecTBe CTapTOBbX COefUWUHEHMWIN
OMEHT HEeT CUCTEeEMaAaTUUYOCAKNMERHUDCNOBODRWBIXNA NPE 4L
9KOHOMMYEeCKN uyvenecoobpas3HOWN Gopwme.

B KauyuecTBe nopo6HOM anbTepHaTMUB b M bl pac
mpuwpguna(Cl1l1). [ aHHBbeEe coegnHeHUA MOT VYT 6bIT
M3 TreKcaHuTpounpumagaTtToB, aMmBiadd@uUuuarxa nNnDNFENPBAOF K
a KpoMe TOro OHUWU obnapga-0Te pMMNAEN KRA a132HBIXT bHBD T
BblCOKasH pacTBOPUMOCTH b B BOoAe 7 page opr aH
nepcnekKTMUBHBIMU B KauyecTBe N peMUPENCATUBIE HCHOMKEDBX A

W= W axXh X

W =3x

reTepor eHHbIX KaTanums3aToOpoOB. OTaeNbBHONAKTO®UNT
NO>-nuMr aHpgos, npeagcTtTaBnsawUEe e MHTepec c TOUYKV
Ha OpPraHMWYeKK IO JMOHDT Hble MONEKY b, ANS nony

pas3ninnwWHeHMX HHONMUT aHAHBIX CO€eAWHEeHUWNn nmpugusa.

B HacToOsweim paboTe paccMOTpeHb npouyeccsb d
mpuaguna (|l 11 IOeNDRE" B[ | xro gHe rmaopoTrTepManbHOT O np
rekxkcaHutTpoupwgraton (RKKENQPaACCNW®BT FIQOHa el @ 3HM G X H
coegUWHEeHMWNn B KauyuecTBe NpejwWecTBEHHWKOB A1 T ¢
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KoMmmiekcnbl Me¢JI ¢ TMUMHUHOBBIMH JIMTAaHJIAMHU
KaK KaTaJIu3aTOPbl OKUC/JICHUA AJKAHOB U CIIMPTOB

AC. dofleHdko No®wAJd.nal Y wmH

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
L1v, bkdz 1dsetsea® 2, | soatsmdeBdtmME 6
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DOI: 10.26902CFM_2022_08&

MeTannokoMnneKCcCHBbIW KaTtanmus aKTWNUBHO pasBwMu
KOOPAVHAML XONHWMHD . B kauyuecTBe KaTanmsaTtTopoB MOT
MeTannoB nNepBOro nepexopgHor@) .pa@aHUW, nr ak 1w
poueccoB B KaTa/lMTMUUYeEeCKON Xumwuu, B KOTOpPOM
Vv, Fe, CujymcmaeHime TRPe MEeENbHbLX YIrneBoagopoaoOB
HepTHBbIX KOMMNOHEHTOB He T 1” . Takasd Py HKUMOH
mcnopoacopgepxauwmx npoagyKTOB, Takmnx K aKkK Cr
oToOopble ga9BNATCA Upe3BblYANHCOO EBAMIRHMA MW Bl O X €

B (papMaLeBTMWUYECKOMN NPOMbWANEHHOCTWU.

S RRXXS~—~23

R—N N—R

\ / i

oon

R = dpp, tmp, 4-Me-C¢Hy, 2-Me-CgHy & $
PI/Ic.l.CTpOEHVIe nnradHmagnos, MCNONb30BAHHDLBKX B

B paHHOMN paboTe 6 beKUC biN dVeyawe(HBBU MK MOB bIMUKU N1 U
nacca AagvnuHOAWAS3 adquwkyTovpeeBlbdnnIT ]aHm ame g d o C . 1)
AHHOTNTO TWUuNna B 3HaAYMTENbHON CTenexHMMNO T & M/
BOMCTBA KOMNNEeKCOB MeTanneeeHaunmaHngeHmBeerYyTK
aTanuMTuMyecKytlw aKTUBHOCTbL KoOMOnaekca, Tak Kakck
epeHoca 3neKkTpoHa.Cuklgu nNnNTI amMWM@Me i CBT BUUMO T H O We
NMonyu4yeHb Ko MmN CaX(R-biank(X e €Clabs; &= dpp, tmp, 4-Me-CeHs, 2-Me-

CeHa) npun wucn @AM 31a B aH pGX(Lm)]2 h  CuXz)2Lannn]n (X = Cl, Br)

npWM UCNONbL3O0OBAHMUW NPOMU3IBOAHLIX AUNUMHOAMa3adny
CuNOz)2c ABYMSA 93K BRIDBNO/BIGTHAT anMW1y Y e Hbl OMEKEB atT a6l al
[Cu(R-bian)2](NOs)2 (R = dpp, tmp, 2-Me-Ce¢Ha) . MonNny4yeHHbBE KOMMNANEKCHb
oXapakKTepuM3OoOBaHbB -XHEDOPOKMNXPMBE@KOLOB, B TOM

7 MarHeTOXUMUYECKMNUE mccnepgoBaHNs4. Mo Ny 4YyeHH bl
B Kauykea&ZTdBEMN3aAaTOPOB OKMUCEeHMWA ULMUKAOrekcaHa ne
7 LWKNOTreKc-AyomAaAr MpapemepoKkCcuUagomMm B MAT K WX

[(CuCh)sLnnannMOKa3an Hawmbonbwyw aKTWMUWBHOCTbL B MNpouy

(cymMmmMapHbW BbXocan eHWIIOKOMEIE 0K U1

OxX ol X

t OBBIsO o' ff sdzdzj dzO ftcd WddzOdzmtseo 52 -234PA42BH j to ) € |
d ftcOadlsjdzt Mso O | sotsmMdB-FMEts?2 B dZOMIsd (HESE o

[1] I. S. Fomenko M. Afewerki, M. |. Gongola E. S. Vasilyey, L. S. Shulpina N. S. Ikonnikov,

G. B. Shd’pin, D. G. SamsonenkoV. V. Yanshole V. A. Nadolinny A. N. Lavrov,
A.V.TkacheyA. L. GushchinMolecules2022, 27(13) 4072.
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Oco0eHHOCTH 3JIEKTPOHHOI0 TPAHCHOPTA B CJIOUCTHIX kKobaabTaTax YBaCo04O7«
AN, opPanEEE TKRades N&B glh.e Ko elB aKamM®e HeBa
BI.KomaDP oMKy 3 HEIfos

R1m 8 1061, . [ OotfHs6IOM®IB, | o s
1oL, fte. sOtedzO [ Ott¢ MO 20, 1 tcotmdsdH
frolov.dmi3@gmail.com

DOI: 10.26902CFM_2022_08

CnoXHble OKCWHUAbI mnepexomnHasblX MeTannos MHT epect

TO nNpuBOAMUT K BbICOKOMY pa3HoOOO6pasumaHHBOW C T
pynnb coejgunHeBaCaOxaB/Baeqa®BopaTtopun P33 mnkmn H I
HXO PAH paHee yXe npoBOAMNUCbL uUccnepgoBaHUS4A
GHapyXeH @(as3oBbl nepexopng B AnBEnabwAe BeRMORE
T O H HObaK nepexopj cBsdA3aH C oOTCyTCTBUEM cTabu.
coefguMHEeHNSAaX, mccnepyemMbx B JaHHOW paborTe, [
nwomun Hyra , 50 , 4yTo Nno3BONSANO ctTabunusnmpoBarThb

6pasyb OwWelMb nNnOBIePp LOPa3 0BbLIM CUMUHTE3OM B NHX
XapakTepus3oBaHb peHTreHoasOBbLIM aHanuMs3oM ”W 23
eToOAMKN OTXMra UM 3aKankum o6pas3ulLo0oB B BaKyyMHC
HaUYUXBMNAOYHOCTb®AN AT OMIEGH HMA C GXbl. K GCH TNAOKMIOHUObI KD 4y
bl 1 U M3IMepeHbB TeMnepaTypHBbLEe 3aBuMcuMmMocCTM y ae
6pa3xygBaC@AlosOrxC pas3/TMUYHBIM CcoOpfepxk®d&AN,eM3 )k UE N0 P D @ @
eMnepatT¥p K.68 YaoenbHOE ONPOaGMBPI® HUeE obpasuyos

yBenmyeHmMem KOHUeHXKPGAGUBB, 6 24 c Revpxae a8&30,78 1 a
OmMxc M THRABOK.

TemMnepaTypHbe 3aBucummocTun 3 YBaGrupAeOe-oMvpeokrTn B N e
9KCNOHEeHUMWanbHBLIW AP ONCPTU CrOONTHPVOXT EMHBWIVE HTMEe M e p aT y p bl,
cmcrTemMamMm Cc NnNokKanbHbBLM 6ecnopagKkom. OQNeKTPOHHDL
NMPbIXKOBas nNPOBOAMMOCTGHDb c nepeMeHHOI AN WNHOIW
napamMeTpb 9N€eKTPOHHOT aYBaQuaAogOip pma BKCOEpQUMEeHN.
AAaHHbBIX BbYUCNSANUCHL 3HadYyeHWUA 3SEeprhan e« TMBsEBRMN

HenunuHemnHas annpokcumMaumus NMONYyYeH HaD I ABRMNC Y
b=1-1/(n+1), napas3smMepHOCTYcCc Tcakaeme#h NElYyToqansa BCer

Habopa OoBgCasAlgsOBcC pas3/TMUYHBIM CcCOfeXXKaHakme K3 aAOD ¢
N=1 MOXHO O06BACHUTbL nNM60 B pamMKalk Modggekiur «,y Nol
OLHOMEPHON NPbLIXKOBOMW [MPPEAMBRHMHOMIO G4TAMW HNYOAT TN bIoK KMae

TemMnepaTypHbBE 3aBucummocCcTMU MarHUTHOT O MO M ¢
oT KZio XBO MarHmTHBX nonax Ao MafmlaAwutTdiedSvpayb 10
M3 TemMnepaTypHbBX 3aBUCMUMOCTEN MaAarHWUTHON BOCHN
ABWHAHC A CUNbHO dbpycTpupoBaHHBM a K THMadbenppooavear r CHse

OHdHooOwWw=ZooOYWLO S £

TepMoMarHuMTHaAsA Heo6paTMUMOCTGHb, XapakTepHasa Ar
nNpeanoONOXUWTb, UYTO STO CBSA3aHO C TlTeoMeTpuUUYecCK
MOHOB Ko6an®e/T@H OB TPERaNeT K e He MOT YT BbICTPOMU
NMeBUAMMOMY, C S9TUM Xe sSBNeHMeM CcBsA3aH WU 3ne

ANA ABUXeHUWA NO /NoKanumi3oBaHHbBM ob6nacTtamM Heob
6apbep (KYNOHOBCKY®HLIWEe/TMBMEKOGHARAPMA NORBRAZAbHOT O
MOHOB Kob6anbTa.
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Llenbtw HacTOAWEro wnuccnepgpoBaHUsa ABAAeTCHA no
CeneKkTMWBHOII BOOLOPOAOHOII MPOHUL AE MOETSHMO, (
epMumyeckKkormn, MEeEXaHWYeCKOI nNPOYHOCTMN, XUNMMUYeEeC
peage, a TakKXe K BOAOPOAHOMY oXpynuyumBaHMUw. Kj
6napgatb B blC OGX/OENK TIPPHTHOHHONPOBOAMMOCT®bIO. HaHo
Knwoymiouw MmetTannmuyeckKkylto dhasy n a3y CNOXHOT O
blWlenepeynceHHbBE CBOMWCTBaAa.
B KauyecTBe MeTannmueckon dpas3bl nepcnekTUBH
a ocHoBe BaHapgwnsa, obnapgawWwWmMmx CcpPpaBHWUMO BbICO
puUCTYaEIT/KW 10 peweTKy MeTanna NO CpaBHEeHUWWO C W
eTannanyeckunmx wmMembpaH nannapjguem. AnAa peweHNs
yAeweBneHnsa mMaTepun dNnaruns alHaqmais nhderr aiepeyaamsa e T
O6MTbCSHA BbLCOKONWpPp BHOWPOMHOTN B 60/1ee WNUNPOKOM
HWN3UWTbL pacTBOpPpMUMOCTbL BOpJOpOpga B cnnase [ 1].
exnay KO3 phpmuyumeHT oM Andphy3snun, npoHMWLaAaeMOCT |
BHeagpekpacHdyKknnueckasa Bc T(plyk Ty whly Meagwma gun A |
nacTMWYHOCTUNU U MexaHMmyeckKom npouyHocTu [2].
O6pasubl cnnasoB BaHapawus4 n 6blNn NMPUT OT OB Jl
akTunuBauyuunu, nos3BoOoNAtLWN M 03 aMm UKHO P ONTOK/IOyeY aBr pbe mMosag H(oL
npoaoyekKT. Mpwu npoB@p&wldo B ac/MMHCTbe 3 & a K U e napam:
MexakTuBauyumm UM cocTaB peakLUuWMWOHHOW cpepgbl ( BO3/
FeHe3unWC CTPYKTYypPb MU TeKCTyYypb cnnaBoOB BaHapg!l

W wWoon -0

Sy =zoRmSZT XTI

MKkcnexkTpockonwuwu, MM BbLICOKOTo pas3speweHusa un CC
[ 1] aCuomB, n. C. CT pxy\kmMmwueac kK me b BOKMCGC TBAa BOLO
cnnaBoB BaHapgumsa C HUKenemM, KobGanbTOM U TUTaH
CnnaTtos. MeTamanyprRMB CXKTOZONPBIBE N NTKDKE MWK

EkaTeppu020Vbpa
[2] X. Li, F. Huang, D. Liu, X. Liang, R. Chen, M. Rettenmayr, Y. Su, J. Guo, H. Fu,
J. Membr.Sci, 2017, 524, 354.
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CTpyKTypHasi AMATHOCTHKA HAHECEHHBIX HUKEIbCOAEP/KAIINX KATAIH3aTOPOB
Ni/Ce1xZrxO2 1jist mpomecca MeTAaHHPOBAHHUA OKCH/IA YIJIepoaa

H. AueXPap B. N. EaxApyRoBREoOeEMAU CTOHKYC
AACapgem. TopPrAosa

Rs wf to1,dzftcj oPODj totsMdedtemS 6300 ¢
1L, k. 1dtsectsoO® 2, | tseotmdesdtems 6
n.kharchenko@g.nsu.ru

DOI: 10.26902CFM_2022_08

Pas3pab6boTka KaTanums3aTtTopoB [ANnNA npouecca ceneck
A B /1 1 eBTACKH O W 3apaveli B obnacrTwmn reTepor eHHoOr o
B BOLOPOAHON O39HepreTunkKke [AN1A OYUCTKWU BOJLOPOAFE
TEXHONOINIMNW XpaHeHWs BoOJgoOpOAa B BUAE CUHTeTMUue

OQhdPeK TUBHBIMMN n 9KOHONMHHBINMKUM NPPpRrBMNABARITC A
KaTanumsaTtTopb Ha OCHOBEW/AMOGK®& |gaH HIeerpaad@xNd 1 fCae (
OAnokcwnupg uyepwusd nrpaert pob KNCBOZTTCTHRMHIOB N D§F e
peakyumnax mer kKocTwu nport eXk-@# wma O6mepse xpuudogy 3 @e H H
NOABUMUXHOCTWN MWOHOB KuUcnopopga, a BBejJeHWUE LUPKO
TabuMnNnbHOCTUN PYHKULMOHANbHBLX MaTepuanos. Bonee
acTnmuamMm HUKeNnNsa WU HOCUTEeNaA MOXeT RnMpmepgapgmmbXxK
aKkaHCUIW Ha FHpxHwmWweelbMe BaymmTepaType TakKune npe
3 MmccnepoBaHWUM pPeHTITeHOBCKOW POTO3I3NE€KTPOHHOI
oMbMHAUMOHHOT O-3]pacOasaKD, [ KoKas3aTenbCcTBsB,
IYWK TYPHbBMM MeTOfaMWU AuarHOCTUKU, HeT.

OdaHHas+ pab6orTa MocBSALWeHaAa mccnepoBaHUIo CTpPY
aTanunsart ex@rdp Ni /| C&K Xxe M3YyUYeHNIW BNAUWAHWNS BOC
a CTPYKTYPpPY KaTanunmsaTtToposB COBPE®MEBHbLBAVMHA /1M E B
yacTHOCTNWItuUPRHSTI EHOBCKON Aundcdpakuynu, MeToOp4a
ToOMHbBX mnap (PDF) m [Apyrmx mMeTopoB AgumarHoctT
aHoMaTepuanos (9nNeKTpPOHHaAS4 MUKpPpOCKONMUSA B bl (
pMonpor pamMmMmmpyemMoe BOCCTaHoBneHue (TNOB)) [ 4]
AHannsa A aHHblX pPeHTreHOBCKON Aauddpakuyuuwu n
KaTannmtunyeckum MaTepunuarnos nokas3an CUNbHOEe B!
HoCcuTeHrnO;, Cenpunusogauwee K BKNIWKEARKWBUYXPMILTRAOAQ
peweTkKy C M€ WaLHHPOKTOOH e e p N B okcunpga c obpasoBa
3
K

OXSWLO

- I O ™ T X

aMelweHMNS . MArkume TemMnepaTypHbe YB@BOHIPVNBERA
3HauutTenbHol cerperarmweTad paoopumalii

N3 yueH nNpouwBE&KGNMNA KaTanmsaaTopos nyTemM Harp
Ha oOCHOBaHMWUWU pfaHHBLX |in si-lomcponeéparauMmipg PODE
npomMoTupytlwee BAUSAHUE AOPMUPYEMbIX YyacTuy MeT.
NOBEPXHOCTMU CMe WIKHDG /oM DK cugaH WeawZrOa 3 e na Ni
Takum ob6Gpasom, B bl B /1 € H HHOOEC UBT3€a/bM OBOJ/EMASCETTB M A M@
BOCCTaAaHOBMUTENbHbBIE CcBOWCTBA KaTanumiTunuyeckoro A
AKTUBHOCTbI K aiadys apeogpraneNdwpCeeraHnyg GOkas3 £&De
KOTOpPOro nNpeBOCXOASAT NPOMbWAEHHbBIE aHanor u.

it OBBISO orf f sdzdzj d2O0 f tod USHHJ?@&OO?ﬁ).1L1N¢O(@ﬂ tzg 8 Is
Bd&zZOGBHOtedIs L O fHHJtoy 20301 esctcOdizdze 1 ted stedlisj Is

[1] J.Ashok,M. L. Ang, S.Kawi, Catal. Today2017, 281, 304.

[2] S.Lin, Z. Hao,J. Shen X. Chang,S.Huang,M. Li, X. Ma, J. Energy Chen2021, 59, 334
[3] E. Rombi,M.G. Cutrufello,L. Atzori, et al, Appl. Catal A, 2016, 515, 144.

[4] V. P.Pakharukovget al, J. Phys Chem C, 2021, 12537), 20538
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Cunre3 u uccijenosanue gporopusndeckux cBoucTB pochuHoaMUHOB
HA OCHOBe 4-aMnHO0-2,1,3-0eH30THAINA30J1a M UX KOMILIEKCOB ¢ d-MeTajsiaMu

P. M. XwuclTamo@® LyxMx® B&uwunplodd KOHUYeEHEK

R1M v (061, . [ Oostcjdzls’ jo O 3, 1 totMmc
khisrm@gmail.com

DOI: 10.26902CFM_2022_08

OpraHwunyeckKkwue npowesBhBaesgoTnédnunaszbotnd) (MNH
KOOpPAMWHAUWOHHbBIE COeAUMWHEeHWA Ha WX WOCCCHIOEBOEO Brapr vesn’s
6naropapsa 6o0oraTtTcTBY CTPYKTYPHBX MOTMUBOB WU UHT

B paHHOM pab6orTe BHUMaAaHMeEe yapenaerTtcaA CUHTEe3
4-amun-ggb3beHszoTmagmasona uU KOO PGEWEHTaaLWIOOHBH biCX HCVOMVE,.
MONYYeHbl dboc pnH-O0@AMp ABIDe HMNRNST ehrHN TIN-&-AMIAB O /
((PrePyN-btd) [2], No u dbe H u n p4,§aeHm3n0 T n-d-amia iHbht d) -u N, N
6nc(deld3z3dT n-dummledgseH/vu n o c paH g amu H-btdp) ( PBIP( NH
m 24N( pwvn pbe H n dpeeddaiy e ) yenH] 3 o T nAzn m 1a RrePCHPhNHbtd)

[ 4] . 2PEN-bidPHREPNH-bt d wn -BtpePi(OMB 4 e H bl kZa (W) Cuél)x Rt @1),

Pd (Il) . PRPCHPhNHbtd nony yeHb kQ@uMIp n éa @)l npumyemM KOMN
C 30Nn10TOM ©6blfle BObBAYEXN €MHO /BN MBOMPAOH bIX MO AU PUK aUWNN,
y r naARCN Ona boc pPnHOaAaMMHOB n KOOpPpAVMHAUWNWOHHE
boTOoOdPM3IMyecKkMe CBONCTBXM MMM HTERE X BI& [ HE Yied &H T401E0
boTOP@M3IMYEeCKNUX CBOMNCTB.

®oc dun H O ampPNsbtd, (PFRAP(NHbtd, n PhRPCHPhNHbtd ntoMmu HecuyuumnpytoT
no Twuny d¢nwopecyueHUMM C BpPpemMeHaMWUW XU3HU B +
Zzn(l), P(ll) Rdll) cnepBbIMM ABYMA GPOCPUHOAWMIMHEMW PIRBT KD
Pboc PunHOAMMUHOM Takxe GnwoprecueipysdTIVE guw m i a K
([CuCI((PRP)N-btd)]r, [CuCI(PhP(NHbtd)) ] n [ BAHRAINH-HRdPY)2] ) obnapgato
bocpopecuyueHTHBMNW CcBOWUCTBAaAMMNU.

B oTnNnunyne oT ApYy T nXxPNelotc dov HiokaMwnHHeoCBU, 1 p P& T
nwopecueHLMUN C BpemMeHeMCREBBRUYABMel o BDHhaRaa@
275 n 17,PNMettd ®hpacTtTBOpax padaHeOKIC akKHGEH LMK g3aH
arper auMW@yHMo poBaHHYAIE) SMAPANWBENVNYEHUNUMKOHLEH
Ao S130HauynMTenNbHO yBeNuuuBaer K B aHTBOBEEMIA  BKHNXG HM
BO3OYXAEHHOT O CoOCTOSAHMNA. KooePNAmMtHG U MCOH MBI b KC O
[CuCI(PRPNH-btd)]n, [CuCI(PRPNH-btd)] 7 [ GRANB-btdkP h wn c ull) HK o M
[ZNCl(PRPNH-btd)], T a k X e nokasanuwu nocnecBevyeHMUe c M 1
XWN3HW XKBIEHMHY r o COCTOSAHMNSA.

Rfdzj Hiso Odzd j o § Sdzdzj dets G ted WIGHADOMEo ST B 1 t5H W (5 4
Hdz € o-Ddelist alfs MC d B WejOHmejlds@oodzj dzts Y j delstetsds € tsdzdzj §
CRECEIMS G2 My jtCodif! “lsjted 2 yjddste af [ o1 &

[1] T.S. Sukhikh D. S. Ogierko, D. A. Bashiroy S. N. KonchenkgRuss ChemBull., 2019, 68, 651.
[2] T. S. Sukhikhn R. M. Khisamoy D. A. Bashiroy V. Y. Komaroy M. S. Molokeey,
A. A.RyadunE. BenassiS. N. Konchenkg Cryst Growth Des,. 2020, 20, 5796.

[3] R. Khisamov, T. Sukikh, D. Bashirov, A. Ryadun, S. Konchenldolecules 2020, 25, 2428.
[4] R.M. Khisamov, A.A. Ryadun, S.N. Konchenko, T.S. SukhMblecules2022, 27, 3857.
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Kommiekcebl Re(l) ¢ HUTpoKCHII-3aMeIIEHHBIMH TeTePOIUKINYeCKAMU
JIUTAHAAMM

NA. Yepfa®uuMap@iBHaPoMAHAHKkDeY a@bBar oMak os
CB. TyWmamosB%,6eR). d2iBuMH OBUYUApeHKO
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KnHetunmueckasd MHepTHBIE T p 1 kHaMP36KOOHCHMN/MBHHOLBRE() K 0 M N /1
[Re(COB(L)2( L™ ) ], WM poKUe BO3MOXHOCTMWN no Py HKUWMO
TOKCUMYHOCTReNnprnemeka®T NOBbWEHHOE BHUMAHUE UNC
B o6bnacrTwu co3pgaHMsg B blC O K 03 (g eCKTTUMKBUH. bl [x O crdppesniia p
MNHTepec MO XeT npeagcrtaBnAaThb pas3paboT Rel)), CUHT

nosfyyaemblX 3a CUYE€T BBefeHUA HUTPOKCUNbHBIX 3a
B CBA3U C nepcnekKTMWBOMW UCNONb30OBAHUSEHHAEAA@B P OK
B Mar{eseeaaHCHOLMW ToOoMOT padcduwmu [ 3] B coyeTaHwM
mns3oTofa®Re [2]. Tem He MeHee, K HacToOAWEMY BPp
HECKO/IbKO CO€eAUWHEeHWUN pPpeHWUHA C HUTPOKCUNTbHDBMMU
HUWTKPpCOB/A MEe WE HHBIE NpPpOMW3IBOAHbLIE He BXOoASRE 44 Koopdgad

ml m 2'0'”61“/ e M

25t .

7~ : eesecsserssstesanasaranenns

20/ oo 1.5-r.

s \‘"’. . [’

1.5: 4 / .‘\

W 1o m’@
10
. 0.5 3

Wl T el TIK
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Puc.. TemMnepaTypHasRa#(BaBwWOMEXyTIEPHOE CTpPpOoOeHNUE N
O nate GRECO)3(NN-4im)Br] ( ¢ n e & B REEO)3(NN-4PzQBr] ( cnpaBa)

B AOKNapge nNnemMpe B NbTart bl no paspaboTke
ogHOCTaAapAWMWHOT O N O N yX4YenMHmusie C KID I 0 ou aMiIcKkeal € O B a H U s
G o PREECO)(NN-HIC)BrlnSolv. ¢ HUTPOXEZMEWE HHBMMU revtepoumeck

Nnr aH ONNNHIC B KoopauHauywuoRed)o.i CTdee@ran b HIOECTTKEO C T b
MO AW MUK aL-mB Y4 ecHIoUr Ho nur advpga No3BONAWT paccmart
B KayecTBe MOAe/NbHbLX o06bekToB aAna au3ReflHa cT
ANA Lenem TepaHOCTMUKMN.

t OBBISO o' ff tsdzdzgj dzO f tcd W d dzOdzMmts olBQO38P.sSHH J 6 $ 4 1 /

[ 1] E. B. Bauer, A. A. Ha a s e Coofd..Chelwh. Re\(H4, ¢ h , D
393 79.

[ 2] N . Lepareur, F. Lacoeuil |l e, C. Bouvry, F .
F. F. Russ Knapp JFront. Med.,2019, 6, 1.

[3] R. Hicks. Stable radicals: fundamentals and applied aspects ofebeictron compounds

John Wiley & Sons2011.

[4] Cambridge Structural Database, Ver. 5.43. UK: University of Cambraigé,
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Pa3pabdoTka TepMOIJIEKTPHYECKHX IJIEMEHTOB HA OCHOBE OKCH/I0B
C MPSIMBIM YJIEKTPUUECKUM COeTHHEHHEM

MB. Wawmc’phAoB Ma®°pxB.B Me P’k y no B

Vteav, bk [JtO, 19, [$ObjttddsBbkztce 6
'Rmuu vt (61, kEd 1 jotsdBO2MEOwWw 91, [ CC
shamsutoiva@mail.ru
DOI: 10.26902CFM_2022_®0
OKCMUMAOgHBbIE MaTepwuanbl npuBnekaTenbHBb ans T e

B8 a cTabumnbHOCTMN npwu BbICOKMWX TeMnepaTypax,
CNONb3 OB@MUWIAT HHEXL € U HeTOKCMWUYHBbIX 3N1eMeHTOoB.

a WX O0OCHOBEe NU3ToOTaB/M-abp®WIBANBKOPaAaOPUKMOQHUHONOL
aboTb MOAaynewhw Npunu BLCOKUX TemnepaTtypax, BOS3H
a3 fgena MeX/ATye POMKOCIWEHKBIMMM K a MM U MeTannmyeckKkunmMmu
TO NpPpUMBOAMT K CYWEeCTBEHHOMY CHMWUXEHMWI BbIXOAHO
Llenbto wnccnepgpoBaHus 9BNsAeTcda pas3paboTka Tep
Kcwunpgos c NnpsaMblM 9NeKTpPUYUYECKNUM BO0OECHMEHRKH E |
eMnepaTypHbLX YCTPOWMCTB NO TepMO3INeKTpPUYeECKDOIN
oaxope K M3TOTOBNEHNI TEPMBD/IREPPVMOELCM O H@

KCMAOB C BbLCOKUMWU TEepPMO3ITEKT HIPWBOKMIMKITAARD A K
Ca.dBioaMnOz, pn p 0 B 0 4K HOVOKA N b2TBiIh Tau@.a

TepMOoOsNeKTPUUYECKUIHA 31 eMEHT MU3ITOTOBAEH nNpwu

LT T IS S

o 3+ o0

npeccoBaHNA4. CTpykKTypa nNONy4YeHHOTro O3N1eMeHTa
MHTEepPKOHHEeKTOp (Mipyuge. mapr anmmitrepMoOHHEKTOP n
KoMnos3wunurt, B OCHOBEe KOTOPOro /IeXWT CMecb OKCMU
50 Ha 50% no wmMacce ¢ pobasneHmem cepebpa.
nos3BoNuIa YCTAHOBUTGL, YT O OOTIEWKETHYTPHHRU OA@@®
OTCYTCTBYWT NpPpU3IHAKKNW pacTpecKunmBaHMUa Kepamumuyec
paccnavBaHMWa Ha T paHuue ddas. Kapta pacnrpepgen
MHTEPKOHHEKTOpP MNoKas3ajsa OTCYYXXUWIBUNEE XPY LETLTHBP
MaTepuanamu.

XapakKTepucTukHmu 3N1eMeHTa M3 MepeH bl B TecToO
npum AT = 486 °C HanpsaxXxeHue OTKpbTON uyenum 73.C
0.625 MBT. QnekTtTpodpusmuyeckue X a p ackBToeipcurceTamn K
M3TOTOBJ/TIEHHOT O 3nemMeHTa no3BONAT paccmMarf
nepcnexKkTUBHOIW npwu co3faHWUUW TepMO3INEeKTpPUYecCKkKH!
TeMnepaTtypax.

f MIX
Co Mn

Puc.2.CxemMaTUuUYHOE M306paxeH wee MIEEHPTVMAO 3C/T ENKPTAPWBHVE CIK/O0ETKOT
coefinHEHUEM

t OBBIsO o' ff sdzdzj dzO i tcd fBHHJtYCJ G teOdzls © i tcj
[ si4182.2021.1.3
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CuHre3 U ucciae10BaHue a3porebHbIX KaTtaauzatopos Pd/MgO-Al.Os

O . M. fQiv BELL 0O BBE AN b UIH,a KAo.c kMPH Beguno

qQ1uvuv, . s. [OwLSMO 20, | sotsmdsedtms
.Rrs &) (1 ¢1, fHtc. [ Ooatcjdls jo O 5, 1 totmd
gswfar@mail.ru

DOI: 10.26902CFM_2022_09

CmewaHHana MguAlOseBvbB3 bIB @ €T MNHTepec B KauyecTBe
KoOMNOHeHTa KaTafnums3aTopoB, Tak KaK MoOGHOBIHEX
LEeEHTpPOB. HanpunmepQs 6 0 Cc mceme 4 Mg AH B peacxuyunm
AOopfeK aN-mpme a3 ona n nokasan BbICOKMWMeE pe3synbT
4yTO OoO6BACHAETCHA MEeHbWMM pas3mMepomM YyacTtwuy Pd n
Pd. 3T0 aBngdertTcsa pe3ynbTaToOM CUNBHOTIO B3awWumMO)]/

B gaHHON paoMyD-AlIOs(BgEAN=T4d,/2:, 1:1,1:2,1:4 bl U NPUT OT OB N
No asporenbHoOM wmMeToAUWKPdND p dHmE/ewW nkee TLo gwave ca 4
NPONUTKMN. Monny4yeHHBLIE KaTanums3aTopbXVM MBS EEKDRB E
MeTOoOA4OB: BOT, MmMaM, POPA, nodlPbix MNCecmOoob3O0BHaHpR®™
AMmarpamMmb 3aBUCUMOCTW yaAenbHOW nNnaowagm nNoBep)>

KatTanurtunuyeckylto AKTMUBHOCTHSD mccnepgosanwu
neprumagpodeHasunHa. CRJ Al e MgOa éMg/Ac kkc T & M2) nposBs]
Habo Nb WYy aKTMUBHOCTbL B peakuwmum KaTalMuTumyecko
m obecneymBaeT BbIXOAL NOoO Bogopoany ©6o0onbuwe 80 %.

s00{ MgO-ALO, — 6001 Pd/MgO-ALO,
500 - S 500 -
400 - ] 400 -
& ] = ]
S,, 300 Eﬂ 300
5 ] a ]
2]
A 200 - «“2 200
100 - 100
0 T T T T T T T T T T T 0'
0 20 40 60 80 100 0 20 40 60 80 100
Conep:xanne ALO,, % Copep:xanne AL O,, %
a 0
Puc.1.3aBUNC UMHCTT bC O  eAcAaAMA a) Hocutenen; 6) nani

KaTanmnsaTtToposB

t OBtslsO o ff sdzdzj dz02 ftetfH HY dcdp@ e tsfo dhdzed Mis j tcise O  dz
sSBtcOL B Odzgd™w A o tOBRBCOnr cEtMizHOttmMlse j dedzse s L O
(ftotsg S Ish 2191911 390054).

[1] J. Li, F. Tong, Y. Li, X. Liu, Y. Guo, Y. Wandsuel, 2022, 321
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Biusinue rerepoaroma Ha aIcCOPOLIMOHHBIE XAPAKTEPUCTUKHU
cepun u3opetukyJaapHbIx MOKII unnka

0. A. 3QAwuh.a A.2 [lemak oB

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
L1v, bkdz 1dsetsea® 2, | soatsmdeBdtmME 6
y.yudina@g.nsuru

DOI: 10.26902CFM_202_02

3amMeHa NUT aHpja B [Zrp(ddg)ydabcdM O(Kdd =  bdc,
beHddmnKkapboH)ctdf,aTT KDEReNHK ap 6 o Rcsedéa T ce ne&BodeH
AnkKapb6oBcumnmaer nNMpuBoAUT K NPUHUMNUMANbHDBM W3 MEH
coepfguVHeHmMM . o006l|m&3 OM AaHHas+ cepusda MOK M ABNAeE
ANA mccnepoBaHMsa BAMAHMA reTepoaToMa Ha apgcop

B AaHHOIW’ pab6orTe 6blNnu tnHI ¢l2YypoBaHwc c MOK OB
Mx apcopobuyumMoHHBLIE xXxapakTepuctunkum(sabnumogamedpum 6

Ta6anuna 1. TeKCTYypHbBEe XapakKTepuUucTWUKKM U MaKCUMaNbHLBE
M uUMmKnorekcaHa AP 298K o6pasuos

SBET, m2/g Vpore, Cnﬁ/g Vbenzengqax, CrnS/g chclohexan?w, Cm3/g
1 1877 0,834 153,8 117,1
2 1671 0,720 1429 106,3
3 1562 0,652 123,6 100,6

MakcumManbHbe ob6beMb ajgcopbupoBaHHOTro 6eH3O07J
Ha -3200% nNo NPUYMHE MeHbWero pas3amMepa MoNnekynbo 6
cyb6bcTtTpaTtToB ywme@+b3BalOO®OT BE T A BW O 6Cb €yMvBE HMLOLUPE.H U € M

ana M3yyeHNSH CenekKkTUBHOCTM agpcopbuyuunm 6eH3C
obpas3uyub BbMauyunmBanwu B cmec4dxX cybébcrtparTtos, 3arT
COOTHOWeHME OGeH3O0Na K LMWK O ICENKECKATHPYO coknopreuave n(atian

Taommma2. COOTHoOWeHWe apagcopbupoBaHHLBX 16-8H30/1a W ULUKDAN

HayuanbHOe OOBEMHOE COOTHDO.I
1:9(=0,11) 1:1(=1,0) 9:1 (=9,0)

1 0,10 1,6 9,3

2 1,1 53 13,9

3 0,3 19 9,6

Ana coeAndraiilogaeTCAbHOBHAPRM®OY LECTBO apjgco
B To0 Xe2ppepwveowaAC TpUpPpYyeT nNaTUKpaTHOEe YyBe/inmyeHwUe
co cmMmecbtiw 1:1 n ecaTuKpaTHOEe co cmecbtio 1:

Ba epaBblX, cneuundcdpunuyueckKkmnm B3 au Mo pje inoc/resknyerMa M UM
n LeKopupoBaHHOIU’ retTepoaToMaMBIT OP BIK € P XCHTOCCYT TbCIO

CTepmMyecKkuMUx 3aTpyaHEeHUNn, cCcBSA3aHHBLX Cc 66NbWKUM
Takxe c MCNoONb30OBaHMEM CMUHXPOTPOHHOT O

KpucrtTannumueckmune C 12p. 45 y Bbll sBACH yIKOTKOABT 1 3 a L4 U A I c
MONneKy n @e3c3xo/paHaB M oT/nvyaeTtTcsa bMsonpeageneHHO

t OBBISO o' ff sdzdzgj dzO f tod W d,dzOdpio=d3@O20313sSH H j 6y S 4 1 /
[1] V. A. Bolotov, K. A. Kovalenko, et allnorg. Chem, 2018, 57(9), 5074.

[2] P. A. Demakov, S. S. Volynkin, et aMolecules 2020, 25(19), 4396.
[3] D. N. Dybtsev, H. Chun, et alhngew. Chem. Int. Ec2004, 43(38) 5033.
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Understanding the mechanism of the [2+2] photodimerization
of trans-4-(trifluoromethyl)-cinnamic acid
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Reactions conducted in the sefitite produce products in high yields that are not obtainable
or difficult to get in solution chemistry [1]. Among those, the [2+2] photodimerizations
of cinnamic acid and its derivatives are particularly interesting as they are simple yet
demonstrate the ¢in regiec and stereoselectivity of solstate reactions. To study the
photodimerization of cinnamic acids in the solid state, we investigated the photodimerization
of trans4-(trifluoromethyl}cinnamic acid with the use of the potassium bromide pellet
technique. Results were obtained via optical spectroscopic method¥I&IVFTIR) and XRay
diffraction. The potassium bromide pellet technique was used for the optical spectroscopic
measurements. According to the Sonhonoccdrtties p o s
distance between the C=C bonds of monomers should be lessathan4 . 2 A. I our
crystal structure determination revealed that the distance between the C=C bonds of the nearest
nei ghbor monomers to b edtd unfergd phatoditherizatioa asdt iswe r e
below the threshold that is mentioned above. The decrease in the intensity of the 267 nm peak in
the UV-VIS spectrum exhibits the reaction almost proceeds to 100% vyield which is further
supported by the shift to Higfrequency in the (C=0) carboxyl band from 1700 to 1735 cm
accompanied by decay of the aliphatic C=C vibration at 1635igrthe FTIR spectrum.

Fig. 1. Scheme of the photodimerization process

[1] K. Biradha,R. SantraChem. Soc. Rev2013,42(3), 950
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Synthesis, characterization and catalytic behavior toward ethylene
2-(1-(2,4-dibenzhydryl-6-fluorophenylimino)ethyl)-6-(1-alkylphenyl-
imino)ethyl)pyridylferrous and cobaltous chlorides
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4nstitute of Chemistry and Chemical Technology, Mongolian Academy of Sciences, Peace
Avenue,# Building of MAS, Bayanzurkh district, Ulaanbaatar 13330, Mongolia
bCASResearch/Education Center for Excellence in Molecai@n8esand Institute of Chemistry
and University of Chinese Academy of Sciences, Beijing 100190, China
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I n t he mdiiichinel(MP9 @F*) and bis(imino)pyridyl metal (F& Cc*) systems
were discoveredypBrookhart and cavorkers into organometallic chemistry. Since thestal
developments, homogenocatalysts are progressively increasing with the fast pace of discovery
of new catalysis in present of era. A series & (1-(2,4dibenzhydryi6-
fluorophenylimino)ethyl)-6-(1-alkylphenytimino)ethyl)pyridines was synthesized and used to
prepare the iron (lI\Fel-Fe5) and cobalt (II)(Col-Co5) chloride complexes thereof. All
organic compounds were fully characterized by elemental analysitR Ehd *H/*°C NMR
spectroscopy, metal complexes were characterized by elemental analysis and IR spectroscopy as
well as by singlecrystal XRay diffraction studies, which that geometry was either pseuda
squarepyramidal with three nitrogen atoms and two chlorine atorosral the metal center.
Upon activation with either methylaluminoxane (MAO) or modified methylaluminoxane
(MMAO), all metal complex preatalysts exhibited high activities into ethylene polymerization.
The iron precatalysts show much higher activity andhthermal stability than did their cobalt
analogues. All produced polyethylene was of highly linear with low molecular weight, vinyl end
groups and narrow molecular weight distributions which was in accordance with high
temperaturé*C NMR, high T, values (up to T» 230°C) and the GPC curves of the obtained
from polyethylenes. By comparing with catalytic performance of previous bis(imino)pyridyliron
/ cobalt analogues and the current Fe/Co system which is modifiedHzyposition of strong
electron vithdrawing group asF and bulky benzhydryl pairings displayed relatively higher
activities and thermal stability at elevated temperatures, in case of-Eatplgsts, especially at
80°C as the indstrial operating temperature.

| X

R N/ Ph

I l I Ph
J@EN\M/N

W Sy
Ph
R? R’ F
M: Fe1 - Fe5; Co1-Co5 N L
// : ’ Highly linear PEs
up to 493><106 g(PE) m0|-1 (Fe) h-1 with vinyI termination

Robust pre-catalysts: Thermostable and high activity
Unique polyethylene: Highly linear and narrow dispersity

Fig. 1. Scheme of the used complexes
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Amorphous electron donors with cyclohexylmethyl side chain
for non-fullerene polymer solar cells
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Polymer solar cells (PSCs) have been widely investigated due to their flexibility,
lightweight, low production cost, and easy achiegemof solutiorprocessed largarea
fabrication. The design of nevtype donorsn-type acceptors and as well as the optimization of
the donor: acceptor bulk heterojunction (BHJ) structures facilitate the rapid development of
organic solar cells (OSCdyor polymer solar cells (PSCs), the aggregation and crystallinity of
the polymeric donor are essential since these influence the film forming property, morphology,
and microstructures of the active layer, and hence the charge carrier generation and transpo
the device. The cyclohexylmethyl side chain is grafted on PBDDne of the most efficient
polymeric donors for nofullerene PSCs, to create two novel polymers, PBCHDand PBDD
CH-S. Both polymers have a high nuniasterage molecular weight (Mn) 60.06 kDa and
58.50 kDa, but excellent solution processability. The optical properties indicate-EBOias a
weak aggregation characteristic even at room temperature, caused by the steric cyclohexylmethyl
side chains. Therefore, the newly designed pelgexhibit amorphous aggregation behaviors in
their film states characterized by €€Hai ng i
PBDD-CH-S have similar optical bandgap (Egopt) of 1.85 eV and low lying highest occupied
molecular orbital ( HOMO)enr gy | evel s of -5.52 and -5.47 e
morphologies and phase separation can be easily controlled by usoigdgctane (DIO) and
thermal annealing posteatment, which show smooth surface morphology and-dedihed
phase sparation characterized by atomic force microscope (AFM) and transmission electron
microscopy (TEM) measurements. The best power conversion efficiency (PCE) for-PBDD
CH:ITIC and PBDDBCH-S:ITIC is 8.21% and 9.63%, respectively, which are rarely reported for
the amorphous polymer:acceptor blends.
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HIupoxonos0cHbIE JJIEKTPOMATHUTHbIE CBOMCTBA KOMIIO3UTOB HA OCHOBE
NOJIMMETIWIMETAKPHUJIATA MU MHOTOCJIOMHBIX yIJI€POAHBIX HAHOTPYOOK,
MOAM(PUIIUPOBAHHBIX HAHOYACTHLIAMH cepedpa
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Rs wf to1, fte. [ Ootjdids joO 5, | tsotsfmd
1LV, kd 1dtsets63@I9R, | setsmdBdtems
RdzMlsdlskzls wHjtedzr » ftosBdzjds 1 v, Ekdz. J1tBtolz?2 M
ggv@catalysisru

DOI: 10.26902CFM_2022_08

MHOrocnorvWwHbe yrnepopgHbe HaHOTpPYOGKMU (MYHT),
XUMMYEeCKUX CBONCTEB, a Takxebu@poaraHmaap A1 XB OMN3PMOOMK
ABNAKTCA OAHWUM M3 KNAKWYEBbLX KOMMNOHEHTOB nNpwu p:
MHTepec K CO3aHNIK «TPOMWHEBIX» KOMMNO3MWUTH bIX M a
MYHT, HaHoOYacTuUuLbL MeTansoB WU NONUMEPHBE OO HIEH VPV
YHUK ANbHBbLIX CBOMWCTB MeTannos n MYHT ¢ TexHOnN
4YTO NO3BONAET MUCNONb3OBaAaTb WUX B PpPas3sNUUHBIX OTPp

LJaHHas+A pab6orTa HanpaB/ieHa Ha pas3paboTKy M e
NONMME BEIBIXIO3 UTHBbIX MaTepuanos Ha OCHOBE non
MO AWM ULUMPOBAHHBbIX Ha Wg MaydiMMMAMN 0 Ag feweHwunsA
nNeKTpoOMaAar HUTHOM COBMECTUMOCTMU B WNPOKOM il
M3nyyeHWaMIMN(uzdTad u ) .

CunHTe3s3 AQMMYHKToMnO3MTOB NpPpoBOAUWANUW B HECKONb
C nomMouwbw MeTOfga NPONUTKWUW NO BNaroemMKoCTWU Of
Ag/ MYHT rmopwuagbl C C 04 eAg xabH2ibe vmaca H@ Y afla mee |
KoarynaumoHHOT O coocaxageHwusa T-IBMMA O @PY 3L
c PukcmpoBaHHBM copadepwadide vmaMy BT wu Bapbupyem
HaHOYamkgT# 525 Mac. % OTHOCUTEnNnbHO Kaxpagor o co
copgepxaHwus MYHT ( 4 n I-OMMWa c Kk 8oy n o 1N Agx MYHIT
H a OCHOBAHWW awkecknTepgoodsrasHmusie c-k 8 x ma e o %id WNNEDAH T
obpasuyos. OcobeHHOCTHNU dopmMuUpoBaHMUAG U 3akKkpenn
mccnepgoBannm MmemesitpgRdMA. NA@Mpdaonorumiw unu pacnpepgen
B cocTasg@MMAY HII Ag-NMMMMAT K OMNMN O 3HMTBOAB MO UMee T O 4L a MW
M ONTUYECKON MUKPOCKONWUMN. MokasaHO, 4TO YacT
npucyTCcTBYWT B BuUAe A[ABYX aHcambneimn, cooTBeTC
pas3mepa. BoisBneHoO, 4yToO 3T WU 4B a aHOKEMB@/MM CO
BO BHYTPEHHMUX KaHanax W Ha noBepxHocTun MYHT.
KaHanax Ans BCexX o6bpa3uyuoB cocTasnaerT oOKOoOno
Ha BHeEeWHEeNn nNoBepxXHOCTN MWAHA , na3amasmgceTC DTOT 03 .eq
Kpome T1ToOT O, C pAgceecT 05M  ACO0 A2e5 XMaHm.9% Hab6nwpaeTcs
yacTuWuLy Ha BHewWHeWw nNnoBepxHocTuM MYHT co 100 pgo
cepebpa B cocTaBellMMA (Ko wmn d30waowey Honee 15 wma
copgepxarHTa (MpakTunyeck Ag - cc.ogae p xdHibe mac. %, C O
HabnwgaeTcd ynNnydyweHuMme Kak npoBogmmocTMum, Tak |
4yToO Bbl3BaHO obpa3oBaHMemM camMocCcoOrjjacoBaHHOM
HanonNnHUWTenem BpAQEUMEPHONW MaT

RiMMdzj Hiso Odedj o' ftsdzdzaj dets ftod WddzOdemtsots? ftSHH| to
© 25604008 d IAAR 9 OB OR @A yYydktsets ftotsj CIsO A2
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Peagceakk TUBHbBIe NUrFraHAb MOTyT <cywecTBOBaTb B
oKMmcneHwusa, MeXpay KOTOpPpbIMHI BO3MMEKIH al0O®PIAT &1 /M
npeBpaweHus. KomMmnnekcb Ha OCHOBEe TaKWUX NUT aH
KaTanNUWTUUYEeCKNXBPIRAKX, M IH,a GEBXHCEC/TATHEO/BHIHIE /1 b H bl X n
a TakxXe Ana akTwuBauunmun Ma-i2xu nwonRdirny Gip e[alolk.c Ay
AKTUWBMBEANMMUHOBSDLE CJ/IWIHAMHKIABI b HBIMWN -BOE @ TAMWDBABEEOD L

cBoMcTBHAMM UC.M O C O OBG H bl M P N HWIMCAKTTbP OJHOO BY e€3Tabl pceuxe T B O C
AVWMMMUHOBOTNIO, Tak WU Ha@TanunHOBDOT ORbAIWIT CAHHELHATVOIB .
aKTUWUBHO mM3yyarwTcs4a B cCBA3M c MOMUCKOM HOB
A4 opraHmyeckKkoro CMHTeEes3a, a T a K WEer e IMAHT & p "
BOCCTAHNRMUT AMNDKHHL KMIN 11 MATIN HIAT HRKIMIA r‘Rnf;ir‘TBaMM_
R—\J\ /N—R ”\\ // R—N\ /N—R
1) R-NH,, ZnCl, . R-NH,
e =
= | CH,COOH, T CH,CN, H", T
2) K,0x, H,0
< ) Kz 2
Puc.3.Cxema cuHTes3btan nuranvnpgos R
LJaHHas+A pa6boTta cocTOMUT n 3 A BY X yacTeir. Me p

akKTuUBHBX nurBANdopmmciladlg i@ CcOeICHIEHHT BB UM /BIA H bl [
cnocobamvMun-B3lfaenpuoplie ncTBME aMMmHa C€C aleHamMPTEeHXMUH
BTOpD@MNnaTHBLW cnocob6b yepe3d cOOpPKY nNuradvpga B
Btopas yacThb paborT bl MocBALWeEHaA CUHT®B K O BKEO M
MONYYeHHBbX. BnupreasHygiooBT aT e B3 au Mo LeChecdB €uBr) c o ne i
m B aHWCGkM ac (1 un RaianfReen-Me-CsHa, 4-Me-CeHs, dpptmp) 6 bV NONAyuUe
cooTBeTCcTBYWNe Kowmn LCeXyRhag|e(X = OleBn, IRH=edppntmp, |
2-Me-CgHa, 4-Me-CeHs), [VOCI2(H20)(R-bian)] (R = 2-Me-CeHs, 4-Me-CgHa) . CoepgvnHeH!
6blNfN p[feTanbHO OXapakT e pXMM3MVBYaEHKbM X H avbeoTpooavo B o M 3BUK
QMNP W MarHumrToOoxXmMmMmyeckKkume mccnepgosBaHMea. Monyue
B KauyetTaB@3 a&Taop OB B peackuyuum OKMUCNEeHNSd UuKn
B MATKWUX YCNOBMUSAX.

t OBBISO 9" ff sdzdzy dzO ftcd Wddodhtse 52 -23PA2BH j toy € |
d ftcOoadlsj dzz Mo O | seotsMde-FME ts?2 B dZOMIsd (HSE ot

[1] A. N. Lukoyanoy I. S. Fomenkg M. I. Gongla, L. S. Shulping N. S. lkonnikov,

G. B. Shulpin, S. Y. Ketkov, G. K. Fukin, R. V. RumyantceyA. S. Novikov, V. A. Nadolinny,
M. N. Sokoloy A. L. GushchinMolecules2021, 26, 5706.
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Karaaurndeckoe oKucjaeHHue He(l)TI/l HA TOHKHUX INICHKAX CHHTCETHYCCKHX
AIIOMOCIJINKATOB, MOIlI/I(l)I/IIII/lpOBaHHLIX HaAaHOYaCTHIIAaMH MnO:
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MonyuyeHwune H O B bl X MaTepuanos, ob6bnapgawwm
KTMUBHOCTbLI B CpPpaBHEHWUWUW C U3IBECTHbLMWU, ABIAN
MMMUYeEeCKOIW HayKmn " TEXHONOT UK. Linpokoe
Hanpumep, MNPU KPeKUHTre, anKuWunumpoBaHUU U
X PYHKULMOHANDbHbIX CBOWCTB MCNONb3Yy T np
OBEPXHOCTWN.

Llenb T OHdauge m pab6oOTb ABUNOCHL MoOAaMUMUMPOBaA
NIOMOCUNUNKATOB MNOHIO Y EHNTCUTLEEMMT MY € C K O € mM3yuy
BOMCTB MNONYYEHHbBXUCUHMUTE@MbBOp®apWBBBOKERP A

X (
aeT
npwu
T. A
mneéewm,

HINe
eHMu

peag

ogouncpnkatropa CBSABAHA/IMTUIBEEODHOMKTUBHIBET b0

BO3MOXHBM eé noBboliweHmMem nNpu nepexopne K

HaHC(

CnHTEes3 TOHKUX MNNEeHOK aniouwMOCUNUKAT-RQ C VBTbIEC/TSY N
aHo4yacTMUy, npoBoOoANAN 3nNeKTpoxXxunumumye N34 mMeToO
.5 ™M NaOH npwun HRAmpEmokRaNENB8WOoKB. M wunux ™Mopdon

nMcaHb HamMy paHee MNOJ] Mo ny Yyldamwo YyAE T O A ®IM

XMW"

OHAeHCcCauunwu npwu BOCCTAHOB/NEHUMU nepmMaHr anart
epokcuagom BepgpOpapaM)topdipmPoga YacTuUuL ycTaHO
KcnekTpockonuwu. Mx3paamep60o T arBo/ gobaLHEHT bDM  UMMECT /I
MHaMMUYeCcKOT O pallceeaipimmocTBEeT@ANIIOMOCU/INKAT OB

aHoyYyacTuMuaMm NyTEéEMOMWX hpasaXgeHUa U3 XUAOK

MonydyeHHGLbIE MaTeéepwuainbl mccnepngosaHtHbl B peacxKkuwnHs

npucyHO NPpmun-&yYGhny 4yeHuUWU (254 wHuwm) n B ero

oOT

TO Ha MoAuMPUUUMPOBAHHDBX O06pas3LyaxBe3taa 3N0p oML K
OTHOE Xpamep HedpTU. Mpnm BO3fgEeWcCTBMUU ecTecTBeE
ocTuraer MakKcuumMaidb% oz ad® 6GA@mwmaHWWE . Hemoaunmduuyuup
OHKMUX naeHOK anwMocunnNnmnmkKarToOoB Takxe r§8% A B N A0
a 60 MWUHYOTO NIy p e8P @;% 3 a yébr0 NMPMH €eCTEeCTBEHHOM

AHanmus KUHEeTMnYecKMU X KpW”B blX nokasbBaer 6
peakumsm nceBponepBOTr O nopagpalechpae 1 0DCAHa®
a B3aunmMoagehcTBUMN He QT u c [ M AW O Kpcaud/bKHabIIVAVM

K
H
(0]

M
a

n
a
Cc

bpasywmwmummcsa Ha NOBEPXHOCTM MU3yyaeMblXx CMU
Takunm obpasowm, MaTepwuanbl H a OCHOBE
oanpnuyumMpoBaHHDBIX MnDH oodGaUcarmaukaTM m B bIC O K O

nnms.

CTeéel
cnu
KarT :

KTUBHOCTHWb I, B cpaBGesnummogun o payimamvMnilony e
peapctTaBnsawT mnHTepec npwu pas3paboTke H O B bl X

TakXe UX nNpakKTMWYecKOM NpPpUMeEeHeHWUW npu p
ycTpaHeHneM 3arpss3aHeHuUa Bopag HedTenpoayk

[1] E. N. Gribamov, A. I. Gorshkov, Y. V. Khripunow. Surf. Investig 2021, 15, 16.
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M3 mepeHa TemMnepaTypHas 3aBUMCUMOCTHDb yaAenbH

TemMnepaTtygep &OOpaulc.cnesBa). Mcxopsa ns3 Heé pacc
3aBMucCMMOCTM NPAMONn M o6GBpPAaTHON BEeNUYUYUH MOJTAPHCI
OcHoOBHOM BKnNnapg B Mar HNT:HBEPpEEROIAECTE A EHwS

Hes3anonedeGoodiukmn Yy *kaTflo@wywa /BEUOCHOBHOM COCTOSH
3TOT KaTWOH nvmeert Hy neBoOIi op6uTanbHBLBMN MO MEe
Ha Marlr HUWTHBLBIN MOMEHT oTCcCyTCcTBYET. MoaTtTomMy T
BOCNPUUMUYUMBOCTMN B napamMar HUTHOI OONnN®eDMm Ao

KiopBencla=w)ot

Annpokcumauyumnasa 3KcnepummeHTansb
T— Gy
hopmMynoit paéT chnegyoneM s @@ 007K Mk Mo J) b
6w = 6.0 K. OTKNOHeHMUSH 3KCNepuMeHTa aANbHBbIX TOYek
B Aunamaeavarg aTyp KHe 4n0p eapobl uBaOi®T 1 Bo-258. o1 10 p[o
Mpu TemnepaTkKHakn HpmaxeeT 59 pe3 Koe OoTiHBrRIIKERAUE
310 OTK/NOHeHMUeE cBA3aHO, oyeBWUJHO, c beppowm
pacxoxXxageHuna B f&pexyvagBACBEMHNZIKFHe HabnwpaerTcC:
dKcnepummMeHTanbHasa KpuBasd HawWgrpmicu n gla Linsp arsmy
BWLA, XapaKkTepHbli AnAa Mar HUTOMAT K U X dhbeppoma
npumepHo: 2 HaAbiMeHNEe HacTynaeT “BHanvoaireH nHoeHsHIDKC:
B none 4®BOPawcAéme Ha O0AHY GOPMY/NbHYW eaUHUNLY
K TeopeTuMuyecKOMY 3HauyeHUWw .7 pPB aAnsa CBOBGOAHOT (
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Puc..TemMmnepaTypHas 3aBUCUMOCTb YAeNbHON Hamar Huu
Lo BQOnesa) HavapmwmamBaHWAa Kyw nipeammepaType -z

{ OBBISO or §dzdej 20 ftod WddOdemsos2 GGHH]BYSE ) |

9 ©OKRCON-udOfORUMBEE fosj S0 & sste fe@d tsdp@dr!j ds iz
YJ delsteOr J1 803) .
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O marauTHbIX cBolicTBax coequnenuit EuSmCuSes; u EuGdCuSes

M. B. THBuwrAoprAe T gdpMmoAHoBeANKBHERYyCeliKk MHaAa

e BLL, kZdz 1jttjisfmMCOw 15¢, uvH BB dz
BRA ") KEdzrl , 0 COHJj BEtcSHISS 50/ 38, stcOmdasy
ma.v.grigorev@utmn.ru

DOI: 10.26902CFM_2022 100

On A coegunHEeHHY R EuSaQ@QuSe peHb TemMnepaTypHbBE
HaMar HM4YyeHHOCTMU B A Kan a3r0 Hie. K20 0p00d BRZX ¢cATOB €7H5H 0 (
Pactawb TemMnepaTyp
K

Hble 3aBUCUMOCTM NPAMON U O
BOCNPUUMYUNBOCT U, OHCTaHThb Kiwopwu, 3 PdPeKTUNBHLE
TemnepaTtypb Kwopu (Tadbnumya 1). B pa6oTte [ 1]

Mar HUTHbBIX MCMeWMT@BKHb B MOAENW HEeB3IaWMOOAENCTHBY
(E?, Snitn &)d
Ta6nunua 1. MarHuUTHBE Xap&ExntdgEum&enkunm EuSmC

EuSmCuSe EuGdCuSeg
Pac4yld M(H)ek[l] M(T) ‘P ac Yyl M(H)2ek[1] M(T)
C (K m® kmol?) 0.1001 0.097 0.07 0.1980 0.185 0.192
e( ) 7.982 7.87 6.96 11.22 10.9 11.0
dv (K) - - 4.5 - - -6.2
Te (K) - - - - - 6.3

EuSmCuSe B 0 BCéwm Ananas3oHe TemMneparTyp nposas”n
Y EuGk€oBekKnpbébucxoant nepexoj B MareimMtTlOymoapA,
o6bpaTHOW BOCNPUUMUMMBOCTU XOPOWOTRANUGHBDPATOM €
beppumar HUT HbINW . 3HayYeHNe CrTyemneeHpHAOTey P 3 Napeaeayo

[ 2
no obo;Tng%ﬁEe—x—z+w|'(9—f}+4C(i+a}), cocTtakeuno 6. 3

o
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Puc..3aBMCUMOCTN yaeNbHOW HaMar HWYEeHHOCTMWN N O06O6]

BoCcCnpummMuymBocTMuK OEuSNCeSg(neperrr@gdfuse( s npasa) .
BenvmunmHa BHeluH B 6( Yo ms

t OBtSISO o' fsdzdej d20 fted WddzOdemtse 52 fSHHJj Y CJ ]
) cORBCOn v dOfBORUMSc s o) SIsO d3j 8 jfoddd tsde@dz’j dis aia
Yyd delsteOr J1 803) .

[1] M. V. Grigoriey, L. A. Solovyoy, A. V. RuseikinaA. S. Aleksandrasky, V. A. Chernyshey
D. A. Velikanov, A. A. Garmonoy M. S. Molokeey, A. S. Oreshonkoy N. P. Shestakoy
A.V. Matigoroy, S. S. Volkova, E. A. OstapchukA. V. Kertman Th. Schleid D. A. Safin Int.
J. Mol. Sci, 2022, 23, 1503.
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JlroMuHecnieHTHbIE KOOPAMHALMOHHBIE NMoJMMepbI Ha ocHOBe Cul,
Tpudenwaapcuda u N,N —IuTONHBIX JIMTAH/IOB

AB. OewWbaAk.osB. ®ApTemMbes
R1m o) 1061, . [Ootjdids! joaO 3, 1ot
demyano@niic.nscru

DOI: 10.26902CFM_2022 101

NovMumecueHTHbe GUOMMNOIERBBKTUAHBMNW JITUT aHO4aMU
npeagcTaBnAawT O6O0NbBWON MHTepec ANA UcCCcCnefoOoBaTE
co3ad®duUBEDYy cTpONCTB U NIOMMUHECULEHTHBX CEHCOPOB P
OcCobGEeHHOCTbID BVMOROJPXKpPIEAEC CAB/MAEeTCA OOraftoe CTfJ
obycnasnunBawuwee HETPUBWMIAEG b HGIEO N ChD B @ U 3MmMairep u m
BanoxpomMumusm nwoMmmHecuyueHuynmnm [ 1].

B HacToOAwWen paboTe HaMMU CUHTEe3IUpPOBAHbB U UCI
( K Mu(l) Ha OacQEwWapeeimnapcHima omH-BNKg NEZwgoB. Bzaumopg
Yy Kas3aHHblX NGuF A pBLOBKOMHATHOMU TeMneparTtype npue
OALHOMEDPHbIX K CQwl(AsPie)XLAlB & =[4,4-6 n nmmpu H;, nupasaunH,
noBToOpAwWMeEeCA @Gpar MeHTpEM CK OTIaPbIX MNOKas3aHb Ha

Puc.l.®dpar MeHTb CTPYKTYpP NONYYEHHbBX KOOPAMWHAaL

CtTpoeHne M GaszoBasds YacToTa nNonydvyeHHbXx KIN 6
nK, a cocTaB NOATBEPXAEPHI 3K/OEMHEAHT THHOLIM TaeHvaliienp3aor vy.
M2NPOoOABINAAPKY IO (POTONIOMMxHECHZOH UMW 605 HM, coo
KBaHTOBbLIE BbXOAbL 3IMUCCUU CcoOCTaBngawR2 45 3n MXIY%
COOTBEeTCTBEHHO.

[1] E. Cariati, E. Lucenti, C. Botta, U. Giovanella, D. Marinotto, S. Righ€tard. Chen. Rev.
2016, 306, 566
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Oco0eHHOCTH CeJIEKTUBHOI0 JA3€PpHOIo CiLIaBJICHUA IOPOIIKA AJIIOMUHUAA,

MOI[I/I(I)I/IHI/IPOBaHHOI‘O rejieM nNEHTOKCHAa BaHaAUA

NOA. EcéBépunde’PAeHKBa KbYHwKOBaA

Rmwos vt to1, kd 1 jttosdkO2MOw 91, [ S OL
shevchenk@ihim.uranru

DOI: 10.26902CFM_2022_1Q

OAHOVI na3 OCHOBHBbBIX npmynmH HMN3KOT O KadyecTBa

anmowMMmH
ABNAerT
Ha nmos.

MeBbIX CcCNnNnaBOB, MNONYyYeHHBLX MeToadNy,cene
CAa BbCOKas TepmMoaAMHaAMMYecKas cTabunbHO
EpXHOCTMW YacTuUuL NOPOLWKOB.

PaHee [ 1], HaMu pas3paboTat-t cnocob MO AundukK

a cue
Op o WK
oBepxX
bde kT
cnoneo
ncrTem
Ha p

O S 0133w

aborTe
pepge

opmoc
narop
enocp
epmMunT

- r o3 07T 33

it OB sl O
s j toH S

evyarTtwu.
PpOWKADEOsM 3 TO CBA3AHO C BbLCOKUMUMU CKOpPpOCTAMU I

T HaHecCeHMWA Ha WX N 0B e P3XYHIObCTTabT OF Me JINeOA, vndent
OB anNwMuMHuUA aBnseTca pas3pyuwewhwlvkHanum vy
HOCT W yacTuuy B npouecce Har pesa. Mp
MBHOCTHDb on A akTuBMuszauuwu npoyecca 0 K
3By EKMabMXe C T BE€ MeTa/i/imyecKkoro roptyero B

aX pas3snNUUYHOT O Has3HauyeHUSH.

nec. 1 npepcTtTaB/ieHb NpuMMepb TOMOTpPpamMmmMm

CUHTES MOHONUMWTHOro (He MnNopucCcTOTO) C

[11] nokasaHO, UTO aHaNoOrMUYHbLIE MNOPO WK
(He) wvwnwn paxe Ha BO3AYyXe, No3BONAKWT NO
TbiO. Mpnm 3TOM ypgaeTcsa peanusoBaTb HEKO
apsa CUHTEe3y MHTAEY meT@KiaimmpumwXx c®TI e M 6p
€eACTBEHHO B AaNKOMMUHNEBOI MaTpuuye nocne
HoOUW pevaQsul nann meKH |y e M.

Puc.1.llpnmep TOMOTrpamMmb HANVeuyuaTaHHOro ob6pa
B ropmsoHTanbHoOoM (a) unu BepTUukanbHOM (6

orof SipzEz®j sflsodd f) cthkhOwmise j dedz” o5 L
¢t Isj dzO u-¢s I-919083890028 ¢ ¢ ¢ o

[ 1] PR®T N 2509790. Cnocob akTuniBalile B MeOHKOALK a
OAEcenesBmMoHWBKOB&KpaBmManbHNMNKOB. Ony6n. 20. 03. 2

[2] B I .lWe

BueBHoKpacunbB AkEce,neBRBRKoHWOKaHadS sa d dizdw

f 5o jstidsdd d L O tedsqRingzasd), 70
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Tensiouzonupyrommne kKapoOHU30BaHHbIE TBeP/AbIe MIeHbI HA 0CHOBE TAHMHA

BA. WNBHuKW. MEFaMT apah

Rmmus v 161, EZdz. ¢SOHjBestesBEGS 50 Mmists.
fgaAUL, Hto. wotsBBHA 2 79, stOmMdtswicMmC
ionin.va@icct.krasn.ru

DOI: 10.26902CFM_2022_1G

KoHuyuenuywus MOAWNMOMUULNPOBAHH bIX rpa@nToBaHHBbIX
pa3BuBaeTCcCHda B TeyeHmeTmioCcCnepNRIEX MABY MNB AETEAT UE
OBbleEHNA KO3 (PphpnmumeHnHTtToB Tennonepepgauum [ 1]. b
€ TONbKO OTNMWYHON TennoONPOBOAJHOCTbLW, HO U O
TOMKOCTDbI. MofpOOGHBIE XapakTBebpem CIT @ K 0N sjgaecntablo T 0 6
bIC O K O i KOHKYypeHToOocnocob6HOCTGBbW, OAHAKDO 0 6
mM3auyunu n MOBbLIWEHHOMW CTOMMOCTG®b IO, 4T

X npuvMmé¢RréuHmnaPeweHnemM MOXeT ABNATbLCA CUHTES
6 N1 13K UMMO BTOEANS/UPU MU CBOMC T BAaMMUN CH HKLOMBMEepERMHM € MO
TEXHUWKPMUMEHEHNEM 3KONOTNTMYEeCKU 4YUMCTbHLIX peare
ennounsonnpywwme cBOWUCTBaA.

TaHWHB ABAAKTCA OAHUM n 3 Hanmbonee L € HHBbIX

n
H
c
B
Kapb6oH
7
c
7
T

KOMMNOHEKTWHE e JpeH 0 I bunomaccbl. Ero cCTeneHsb n3
6unomacce Bapbupye-15c0a M cpg Wea rBa 330aHBeM cMvocTmMm oOT |
M TexXHONOrMmMumu nNonyyvyeHwNAa. Mpnm S9TOM TaHMWUHB 06nN:
BcCneagcrTtBwue Yyer PAKINCPSO KB (MPAPMB8KOJTOT MYecKOMN, n
NMPOMbILULNEHHOCT U . Takxe wumccnepoBaHa cnocobHoOCT
MaTepunmasamMm Ha MUX OCHOBEe TMNOBbLWEHHbBE TeNnaown3O0Nl

B paHHOW paboTe paccmMoOTpeH pPEO30Y /aBimEHD B K 1EAXD 6 (
TBEepPAbIX NeH Ha TennonpoBOAHOCTb NONYyYeHHBX )

Bbino nNPpUTroToOBNEH n mccneposadt pAag ob6pasi
npejpwecTBEHHUWK OB, TaKMX KaK O9KCTpaKT KOpbl CO
Ona BHEHW@EHUA KoadppuuymeHTta TennonpoBOAHOCTMU
9NeKTpPpoONpPOBOAHOCTWU 6 bl 1 U MCNONb3O0BaH b B B WA
B Amanas3oHe oT 1 pgo 5 o06. %, M MX BNIMWAHUE Ha
9NEeKTPOHHOM MUKPOCKOpPB@BREeB HEX 3 wexaamel e dikK 1 e
n M3MepeHNIN Ha MUKpPpOCKONe oOTMeyeHa Koppensauy
NMAOTHOCTbLIKW MNONYYEHHOTNO B pe3y/bT aorCceH OKBaHPbbBXO HMMe3Ha

t OBtslsO orf fsdzdej d&zO © OB OR GFdedY ChOME shfzHPEMIS O
202:0017) f dMitd LtoOddjd GBzHE OddWw s tgOf
Codzdzj Ssdodetsets fsdzr LsoaOdedw ARA s 1A uw[ t o1 .

[1] Y. Zhong, S. Li, X. Wei, Z. Liu, Q.Guo, J. Shi, L. Lj&arbon 2010, 48, 300
[2] P. Jana, V. Fierro, A. Pzi, A. CelzardMaterials & Design 2015, 83, 635
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BiusiHue okcuIa HMHKA U MarHus Ha (Ga30BbIil COCTAB
U JIEKTPONPOBOAHOCTH OKCHIA BUCMYTA

OCKanmiRedlabegofo€Eby a HdCrMlMNe T pPo B a

VDteav, bk [JtO 19, [(COlsjteddsBlztce 62
;Rfruv vt toé1, kA oBzdHMjdkO 101, [ ¢Ols,
kaimi-olga@mail.ru

DOI: 10.26902CFM_2022_1@

TBepAOOKCMUOHBLIE TONNWNUBHEBLBIE 39N €eMEeHT bl MO XHO C
O30B®BAAEeMbIM MCTOYHMKAM I3Heprumm, OONbLWMHCTBO MU
PUW OYEeHb BbLCOKNUX TemMnepaTtypax nopaagka 1000°C
erpajgauus MaTepunanos, Heob6XO0OA4UMOCTHDb Mcnorn
3 6nar oo AHIBO B . MosToOMYy aKTya/ilbHbIM SABNAeTC:
bnagawwmx BbLCOKOW MOHHOW nNnpoBoOAaMMOCHBHWO  “KE)c¢cpe
3amMeH M3BeCTHOTrNo cTabwunwnsiYisyas dHoreq OBBHNGIN D10
TO XOpoweadT NB/OHIT e@O XeT nocnyx+#BieQs, oxbc/vans a B uia |
TPYyKTYyponhn dnwopurta. K HegpocTaTKaM BUCMYTCOQSE
cnonb30BaHUe B KauyecTBe 3NeKTpPpONUTa H a np e
NMOCOOBHOCTbL C Q9/TEMI PO AHSIWMHNT MBATIEPO@TIR B BOCCTa
OAHUM M3 nNyTenhw peweHMsas pJaHHOW npobnemb ABNA
C oKcumpamum, KoTopble O6Gbl HMUBEeNUWPOBANWU YyKa3aHHBDBIE

MosaToMy pgaHHasga pa6boTa nocBAWeHaAa WMGEC/IOMH@BEMHI
OKCUAOB UWHKDBiisMoOmBFLa BrsfEUH.a B xope OTXUTroB nNony

OSSO0 L wWoOsShadw

B3 AT blIX B BEeCOBOM COOTHoOwWeHwuwn 1: 1, npu 800°C
nMokKasaHO, YyTO0O MnNpoucxogwnrt yacTMyHOEe BCmpausal
peweTKy oOKcuMupga BUCMYTa, B pe3ynbrTaTte nNpuBoOagS
OQNeKTpPONpPOBOAHOCTHb BCeKX MONYYeHHblX obpasuyuos
cnekTpocKkonuwu. Hanbéonb wumn 3HaYeHNAMMN aneck
BirglaoOsm cmMeemoHacHoOBe (puc. 1) . PaccuumTaHb 93|
TemMnepaTypHbX 3aBuUCUMOCTEWN.
0
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°°0° L) |
2 000 gy
o (]
- ) n
) |
2 oo o, .
) 00 ] [ ]
s o 9 n
e oo, s i
—_— (o] 00 u
= & )
> °o °
0 (o) o
6 © &
O 50 Bec. % Biq glag O3 - 50 Bec. % MgO|O -
1 @ 508Bec. % Biq glag oO3 - 50 Bec. % ZnO o
W Biq glag 203
8 Y T y T ¥ T L T ¥ T
0.8 1.0 1.2 1.4 1.6 1.8
1000/T, K1

PI/IC.].TeMﬂepaTyprle 3aBUCUMMOCTWN I neKTpoOnpoOoBO4H:!

t OBBIO or" f sdzdzgj dzO ftcd W ddzOdmtse 52 fSHHJjtY CJ
SBWOL 89 Oded 8 § t d-¢ B-H2AD610IR01T).
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CuHTe3 KOMILJIEKCHBIX COeIHHEHHNI K00aIbTAa:
[Co(NH3)sNO2](Br)(NOs3) u [Co(NH3)sNO2](1)(NOz)

N.0. Ka/MHo.HaK o n 8E6/a.31@ s £pco B

91v, EdzO 12dcgcsmasmdes dtemMS 630090
.Rs o) t(¢1, . [ Oetjdls! joO 5, 1 BotMmd

DOI: 10.269024CFM_2022_16

MHTepecHbLM nNnpoueccoOM, TnNpoTeKawwWMUm B TBeEPpA/a;b
boToOM3OMeEpU3IaumMasa. 9To0T npouyecc 3avyacTylo npg
MW N3MEHEeHNW ¢OopP Mbl KpucTtanna, 4T oO MO XeT mcn
MONEeKYNsspHbBX ABUXUWTenenw, pucnneesB, nNepeknwyar
B KpucTtanne TpebyeTcs NONHOe nNpoTekKkaHuWe nNpsaAMO
nNnpoBefaeHNS HECKONMbKMX AV dPpakiuyuoHHBbIX
C OAHMUM M TeM Xe o6pasyomM. C yuyeToOM 3TUX Tpe

mccnepoBaHMH npouyecca 06 p-asrmMav 0 ik P MPOTT @O/M/BED M & [0 WM
[Co(NH3)sNO2] XY, XXeClLhBr,I'NOs.CTpyKITYUpCcCBOMNCTBA HEeKOTOPpH
[Co(NH3)sNOz] XY 6bln M3Yyd4yeHbl paHee [ 2] . OpHa
B  nuntepaTtype AaHH[CaNHsNOKH@r)(NDs) 1o [Ca(NI—E)sixl@z](l)(N03)
KOMNNNeKCcCoOB OTCYTCTBYIWT.

Lle nbto AaHHOW pab6orT bl ABNAeTCA NMeREOBHMU
[Co(NH3)sNO2](Br)(NOs) ®o(NHz)sNO2(1)(NO3) n onpepgpeneHdHwune n X K P
CTPYKTYpPpb MeTOfaMWU pPeHTrIeHOBCKOW pgudppakuyunu.

Hanbonee yacTo BCTpeyawwmnmecs B nunTteparTtyp.
[CO(NH3)sNO2JXY —3TO 3aMeHa MOHOLe-AMRAWMOA O H-A QP H.A T (
CxemamHTES3a

Co(NGs)2 —» [Co(NH3)sCOs]NO3 — [Co(NHz)sNO2](NO3)2 —» [Co(NH3)sNO2]X 2 —

~ [Co(NH3z)sNO2](X)(NOs3); (X —Br, I

B xopae paboTb BbBACHWNOCSb, UYTO B OCHOBHOM F
[CO(NH3)sCO3]NOs ¢ 6 1 gHEbHM aKra p/OwmHaH HOo M. MoaTomMy ©O6bITO |
APpYyrom nyTb CUHTeEe3a: -/BMeaTHMDa 3H/AMEHabH X BMPCONoOH1abT30x
3aMeHy -xwirogpmgia H/aU THaaHrpPp M T TakomM cnydyae cxewma

[Co(H20)6]Cl2 + NH4Cl + 0.9H202 « o # @NH3 « o 7 {CO(NH3)sCI]Cl2 + 7TH20

[Co(NHs3)sCI]Cl2 + NaNG: = [Co(NHs)sNO2]Cl2 + NaCl

[Co(NH3)sNO2]Cl2 + 2NH4Br = [Co(NHs)sNO2]Br2 + 2NH4Cl

[Co(NH3)sNO2]Cl2 + 2KI = [Co(NHg)sNO2]I2 +2KCI

2[Co(NHs)sNO2]X 2 +Pb(NQ)2 = 2[Co(NHs)sNO2](X)(NO3) + PbXx

Bce nNnonyduyeHHBI®] EUPEOHI,Yy KEFE BU A Ee TBepAablx BewecrTBs
CTPYKTYDPbI 6 bl N npoBefeH MEeTOoOLOM MOHOKpPpMUCTa an
AV dp ak 7T Or@dDiffeaction Gemini R Ultra» . O6bpaboTka ©n pacuwndopo
AN PPpaKkKUMOHHBX [AaHHHXY amMMHBIXCmsAls eShedde[3)1 p o

t OBtSIsO o §f sdzdzj dzO fted WddzOdzimtsoe 52 fSHHJjt)CJ
sBtcOL 59 Odzed W t A Mo d3j Mls dats Rdzfr]lscflslzlsisd3A -Ols O dzd |
121011390014 ) d 14U (ftesctcOBBO ¢l tedstedlsjls 2030¢e) .

[1] P.Naumov, SC. Sahoo, BA. ZakharovE. V. BoldyrevaAngew. Chem. Int. EQ013, 52(38) 9990
[2] E. V.Boldyreva, A. V. VirovetsL. P. Burleva, V. E. DulepoW. V. Podberezskayd, Struct.
Chem, 1994, 34(4), 602

[3] G. M. Sheldrick,Acta Crystallogr. C.2015, 71, 1.
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Cunrte3 maccuBoB YHT Ha alloMHHHEBBLIX MOLJI0KKAX

AM. KoHugpaHoOBa

R1m o] t o1, . [ Ootcjdas: joO 3, 1 Batsfc
BL1v, kdz 1dsetsea® 2, |1 satsmMdeBdtmM¢ 6
kondranov@niic.nscru

DOI: 10.26902CFM_2022_16

Maccupsi@ppypHbBLX HaHOTPYyO6OK (YHT) CMDIMEETKOT IMOBNWH. O
O6bnapawuwei" YHUKaAaNbHONW CTPYyKTYypoih MaccuBb YHT

o6nacTsax mccnepgoBaHUI " 6GbITb BbiT O4HBbIM an
OT CcynepKoOHAEeHCATOPOB W AaCBETHOCOOMMHTLTXE P D B M /BO XMEB/HOAG
ancnnesax, wMaTepwuanoB CVDecrM/HOTBE®T ON OUHY TEIPPOBIELIAIC am e T «
MaccuWBOB YyrnepoagHbX HaHOTPYOGOK. M3 pas3nuuyHebl
ABNAseTcss HaumbGonee nNepcneKkTUBHLM [A/csaX@PpeaWes L
nax a ero OTHOCUTENbLHDO HW3KOI CTOMMOCT M,

MW Npo\WNTaITOLI b 3 0BaHMHA.
MeTannunueckumue NOoANOXKMW MnMetT npenmmMyuecTBa

n KBapuesBb MM nNoANOXKamu, T. K. OHMU Aewe B
n TEMB®IOM OCT b 10, a Takxe bonee PyHKUMOHANDL
AN 4 3NeKTPOXUMMYECKNX NPpUMEHEHMNIN HeobGXxoaunmo
MeTannunuyecekmux NoOANOXKax, Takxe Heob6Xxoanmo
MHTepdpenWNCcCHBN CNON ANAPYETHAHOBTIEH MR XBPYIe¥N HP o m
nocne CUHTe3a HaHOTpPYOOK. B aT1T01i paboTe Mbl WU
MHTep@pPeMCHOrNro CcNOA Ha KOTOPOM nNpouUMcCXOoOA#NN PO
OPMUEHTUPOBAHHDLBIX YHT nponcxbapaakraw end@@Ppa@ro
B KayecTBe MUCXOAHOINo coOefguWHeHMA UMCNONb30Banac
an4a AnarHOCTMUKMN MO/YYeHHBbX CTPYKTYP mcno
9NeKTPOHHON MUKPOCKONUMN, cnekTpocKkonwuwu KOoMO
n pPeHTTr eHOBCK aHa a ocrmekitTexo kdHmomsy 4 § PHBEBEC ) p e 3 y N
NnokKa3bBawT, YT O WUHTepdheunWCcCHBIN CNOMN anNnwWMUHMUSH
Xenesa, YT O ABNgaeTcHa. BaXHbM And cUMHTe3a YHT

{ OBIO o' ftsdzdzj 020 ftod §SHHF030C] fscteORB I odt
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Oco0eHHOCTH JIa3ePHOI0 UCIAPEHUS] OKCHIHBIX HAHOTIOPOIIKOB
¢ KOHTPOJIMPYEMO# KOHIeHcAllueH B ra3oBoii (pase

ANKocTiHBkoeHawvB O YHUBRELH bITHY KIBEHBTHNK OB

‘Rs v ,1dtc. [ Ootcjdzls! joO 5, | tsotsmdse dtef
ant.kostyukov@mail.ru

DOI: 10.26902/ICFM_2022_10

B HacToSsauWwee Bpewms N POKO BOCTpeboOBaAHBbI
HaHOMOpPOLWKOB pasnunuHbIX OKCUOAOBPUCCTUNKAMA P O NTnap
MmMaTepuanb aKTWUBHO NnPpPUMEeHSITC A B XUMUYECKOI

ANA NPUIFrOTOBNEHMSA KaTanumisaaToOpoOB U ajfCcCoOpOEeHTOE
Hamu paspaboTaHa ycTaHOBKAa /Na3epHOro CUHT ¢
3ajaHHbBMM XapakKkTepwmcorBrek aweuT a[Hlo,B K @] .neBnT10 M™
cnapeHwus c nocnepapgytwem KOHMRBeileCc aBl M @ 0 H TM@A@JOBP
cnosHiaa xnpumepe npo e0s HAK,, YlsdGh@:oIBO Al Ca1@ K a3 aHO
NNAHMWE yCnoBMUNR NPUTIOTOB/NEHNSAWKHaE . ¢ BHalh ca e o Bl
mcrtTemaTunmuyecKUx mccnepgoBaHMUI NPOAEMOHCTPMUPOE
mMeTon4a CMHTe3a B KOHTpPOAUPYEMOI ra3oBoOi da
MMMWYECKMU YMCTHIX, cnab6bo arnomepupoBaHHDBX Ha
apegeneHnemM no pas3mMepy unu mMopdonorumemnmn, O6GNK3KOC
onydyartThb MeTacTabununbHBLBE MOAgUpUKaALNM OKCUAOB
TakxXe perynupoBaTb AguMuaMeTp HaHoO4YacTuy OT e
NMpun 3TO0OM, Yy HREEDOZAT@KCTbCBSA3AaHHbLIA Cc nNoaBANE
acTuny 3TOro Xe 39/ eMeHTHOro cocTtTaBa B T OTOB bl
opowk”nm okKcumpoB nwboro cocTaBa COCTOAT U3 Tp
oname2PpommM3 ( 6o1ekeond 8 ®c TneBOy ) 60NbWUX cC e
AMmamMe2pOMHEMOMNM GecPopMeEHHBLX MaAaCCWUBHBLIX 4YacTMwu
A yCTpaHeHMA KPYNHBLX YacTuWy B MUCNONb3yeMOI
napauumum B BuUuage nadbumpmHBHOWlaenarnewmMmm OnpakwaH
cnonoxeHa MexXAy 30HOW ObOpaBdIB@AMWMEHE HAM,0UYRAZ T
aXpawTcsa 3aXBaYeHHbEe FTa30BbM MNOTOKOM 4YacTMul
3axBaTbiBalwTC 4 NOTOKOM rasa VH O 10 C eXJAaVk@Tp bl
6 0 ocepgatrT B naébunpuHTte. Kak nokKasanwu nc
HoyacTWuny, cCobpaHHbBX C PpPas3NMUUYHbLIX YacTen Ka
CTaAaTO4YHO 93dPhpPpeKTUBHOE cenapumpoBaHMUEe KPYTHNHbI
L € /1 e0BULKXO BT OHPA HOMe T poOBOTI O MacwTaba.

Ol =0

O 3T X

OF I OTXT 0T OO OO c

1 O = D®O D D3

t OBtslsO orf f sdzdgj d&20 ftod W ddzOdetso 52 fSHHJjt)C|J
T 219-00429.

[1] V. N. Snytnikoy, VI. N. Snytnikoy D. A. Dubov, V. |. Zaikovskii, A. S. lvanova
V. O. StoyanovskiiV. N. ParmonJ. Appl. Mech. Teh. Phys.2007, 48(2), 292.

[2] A.l. Kostyukov, A.A. Nashivochnikov, VIN. Snytnikov, M.l. Rakhmanova,
V. N. Snytnikov,Quantum Electronic022, 52(2), 149.
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Hosblie kommiexkcbl Mn(I) ¢ penokc-akTUBHbIMY anieHAQTEH
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JaHHOE ¥CCHleenpaB/H&MHEO Ha MNOoONy4yYeHUEe U U3YyUYeHV

coegunHeHNn Mpra(KITIM)B HBIMPI e B@EKME LLE HIHOEHIMUN JaiW el & @B bl M |
nnradvag-smman MU aRza NBOCTYNHOCTUW BapbupoBaHMUA O
cBoMcTB — R3ameweHHOT O apumTbH®M D BamMerENun s
Haa NneKTPOHHBLIE CcCBOWCTBAa CUCTEeMb B uenom, T ak
onpepensatwnT cCBOWCTBaA KOMMN/IeKCOMOCE@T aknrB NITCEHIb!
onTMyecKkKmne, MarHWUTHbBIE, KaTanuitunyieckume U [OPYT

Komnneck c bl Mapr aHuyac BCbB30bUBMAMIO T 1 KMNHUTHEEPCEL, € H, T H bl M U
KaTanuTuMWuyecKUNMMu cBoOMCTBAaAMMU " OMNonNorMyecekKkotrm
NOBO/MbHO MaA@n MEPEBEBbALEPHbX KoOMNNek@xaoBMBMAaPNa

nuradvpammu 7 CUMTAaHHBbIE npumep bl COPMYyRENQPAB
C nuUradHpgammmn aueHa®rTeHOBOT O TuNa [ 1, 2] n,
MW cmcrtTemMaTmyeckKkoe M3yyeHMUE CBOMUCTB MNO[JOOBHDBX

B paHHOW paboTe M3yyaeTcsa B3aumogeumwcTBUE P
(X = ClI, Br), Mn(CIQy)2, Mn(OTSs), Mn Sunci acn RMm cun vmmebmp(REMesyu R

p-X-P h Dipp vw naop.). MonyyeHHbBE coepguVnHeHUA O6bl)
XUMMUNYEeCcCKUXx MeTonOB, BKAWYasd onpepgeneHme Kpwuit
(pwuc. 1) .

Puc. .Kpncrtannunueygpasa[ BraBpmp

NJanbHelhwne wnMccnepgoBaHMA NONYUYEHHbBX KOOPAWH
S9NEeKTPOHHBLX U ONTUYECKWUX CBOWUCTB, MNPOAOAXKAWT

[1] M. Zhou, X. Li, D. Bu, H. LejPolyhedron 2018, 148 88.
[2] S. J. Carrington, I. Chakraborty, P. K. 8¢&arakDalton Trans. 2015, 44,13828.
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BHacTOBppeaemsH Or M@C e [, OBBAMMEAMAT € p U a /1 ocBBesA3eaHHNbA
pa3pab@ocR@@B e P WEIHIHKLOXT O T M€ A 1 X HCMBKEOTBAIOM M H O (hO p O B .
aC MBI T UMXP O € KCTHDOBK Y C M HGAB @ p BIM @XM XB bIC O KKMIMUN Y € C K O 1,
eEpMUYIRETE LU a L NCOTHAHOOMIANT bLHAOPCOTKM® M1 AT T M3 P a WIBHDXC T KIO I O
opoTaas epUd®NYY KHPIOMEO T Do paTH®GIEL N HERMHMaALIEBUOT O K U M
A3HOOO XAUMHMBIMCEUNXAMBKOBU C T anNn@aunpygK@ompaacei®p U u
HMWOHHPBIXICM,e 4 N HCEWHMAN M P OB R P Y BIM@MMaBOT peyr oN1bHMUK
obnapgédonbWLUMMT eHUWIAINSA ®INONb3 BBAMHaAMMA 00BN ANMOT O
Aornyo6oXopaanaXa@wag.aB IL/DE,4 N HCETHMESIM ® O P A M H MU P OB AHH.I
aAaTOM®DOWKAP M C T aNN@OGCYTHDTYCKST U PAMUNK SIMEAOH MMHEN a/TaMm
BBULYXOXKdMOp aoVHHaTWWDBpPpLY T N apkac er o4 H SGERHGBGEH U M
M3HawnbowiseBee C KM T allOIDMPIPIO 3 pacixgor ny 6 oX &5 o
A B N A ¥ABD3)s (YAB)( Kp¥adinor no 4460M MK O T OSPEO/EA B3 O H UM H bIM
MUHepRAAWT UTGaWB(CDs)s). HO Hanbom@eb LKOCET M Y e qeB G € H N 1
M3 0CTPY KKTayppOHObHEALT/I@NM K pBipe pi@ T O Y M b m@ 104 HO3 eMe b H
6opatfanpu RNgBO3)2 (R=Y, La, Nd, Gd) A B 1 9 10 Lye3eccTAN MBHOBIM T U N T Y .
CywecTBOBREMWEbLTMKaODppAEmMB&E@sNnONanya®aoe m@eo XH blX
COe/ viHeyHTve st M e Wedmmsp,uNek/pBafY, atak R8JT.ak wGp a6 amn
0T K p bNBBaS¢BO3)2 1 NaBaY(BOs)2 B U e T B epHO il &deBaONaO-B0s.
Mocneppynoaue/ee 4 0 B a3Taewebltedaake 1 Ba-Sr n p M B & /00T K P bIT U 10
KBaR(BOs)2 1 KSIRBOs)2, Kk puCcTamaeesp@pOCTpPpaH CI'TpWG'II-ﬁiW/C,
COOTBETCTBEHHO.

B 4 a H HMOCMC N € [ ONByaTHRVIBMO, B @ /1 €VH3T CHBOA /DEe3Har Meoueqe A ® Y HO T O,
Wwe no4YyHO3emd /MbPHBOID BIN MO /Ty YR EBILLED € A, W HEHMIKIO 3 € MEe 1 b H &
GOParROBOIPDBE@T UMUHHBE/PXM H T MOTHYY 1M N KPTOYM.© rO0bL /I3 Y Y € H bl
Kpucrtannox WODCWHODEHKHOEPTYKITY/PY HeRKpPMXX TanapsBypuyeckKkmne
cCBoONppamrOoOBPBPIEBPaLLEeHNSA.

QT 34 O

fsdzdzj dz0 ftod WdROUMEOGO 7§ GHE | BPE Fo ST

t OBISO or
Lo .

RLS w
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N3yueHnne cBOWCTB HAHOKOMIIO3UTA MOPUCTOr0 KPEeMHHUS
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PaspaboTka H O B bl X bnomatepumanos MeaAUWUMHCKDO
apadyeimn. OgaHuUM n3 C a MblX OOCTYNHBIX n noagxoA
BnaerTcsd KpeMHUNIMR, a MMEeHHO nopucTHIEMNEAPEMH T A
rAn), o6naropgapd 6MOCOBMECTMUMOCTMWN U CNOCOBGHDOOC
AAaHHBIW MOMEHT BO3HMWKaeT nNnpob6bnema HepoCTa
KOMNO3MWTOB Ha €ero OCHOBE. MexaHMWYEeCKNUMN ¢
0Oe MO K (hbde KkMrawsoe H . C nomMowbtw MeTOpa nNnasepH
Komno3uta MNK+TAIMN 60nbwe, yeM nNocCc/jile MexaHMWU
mccnepoBaHUNM Mcnonb30BaNNCHb NnNnacTWHBbI |
MOHOKPUCTAaNNMNUYecKOro KpeMHIEEKOICO NDMa BUB @H MBI € K
HFHO:CcHsOH B COOTHOWEHMUMN 1:1:1 ¢ nnoaHmaTw 10 NK
Ha OCHOBE nnacTWH c WnunopoBaHHBIM TKUNOM noBe
C MctToRayws2OW nNnokasaTenaMm cKopocTb 210b maud % ,
B
A
T

~ N w

—|

DT QD
IwI‘<Iw

Ol O

BOAe CHuMUMaAancsa BepXHUW CcNON KpeMHUA ¢ o©6pasuy
YyX NpPpOXOAOB /as3epa Ha NOBEepPXHOCTMU 1NosaBwTMEE
Tbero npoxoga NOCTeneHHO HayYumHaeTcsa NONUPO

wnunopos@abpaxy 0B nmocne ogoHOT OO npoxoga na:
MCT bl cnoimn. Bec nnd4cmmryH YoMeHoWwal%bcaTt Haaw
YYEHHbBIA KONAOMUAHBINA pacTBOpP 6L BbCaxXxjgeH H
KTPOHHBIM MWKPOCK OKNpoym . 1 yYoa cdrovpuvby UMM e«<o3Ta n e Y4 € H k
C

Puc.1.1TOBEPXHOCTb NONMPOBAHEHAR.UYBTTUTLWHEB OpPOLWKA, MNOAY
nocne nasepHONn abnauyuummmeTopnoM a3 epHONWn abnasal

M3 nNoONyyYeHHbLX pe3ynNnbTamOPpB YMOXHIRT O /[ e matwe p A

nogxoaurt hns nNonyuyeHwUS4d HaHOKOMMNO3UTOB MK +
MOHOKPUCTAaANANUNYeEeCKOlNIo KpeMHM®NA.

[1] CytoHayKOBa, O . P.: B bl . KBanumdpuekadt. pa6orT
MarMCTpa%ppmﬁpaMosaHMHAepmmwmm Cawap:-Pewmavy . n
cn. KoponeBa-tT) ,Caltapec iyBHeHHG®mMaBY 4Y.dPakH , Kad.

C a m a2018, online.

[ 2] H. A. MHor amoBA. KOX0o Bn o Ble TWPRIQEIB, 584K&820 B C K U i1,
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CoBpemMeHHOEe pa3BUTMUE MHOIruMx oTpacneuwn nNpoMbll
MHHOBAUMWOHHBLIX NpPpoOoAYKTOB daY¥HUuKXTYHRBIMIHOCB GlAa@®
o6borauweHwmne npenapakioocBsMe THMAERORMMAP HONPOMbBILWAEHH
GnonormMmyeckKkmMm akKTUBHBLMWU pobdaBKamu. B kKkauyecTBeE
ceneHa, cTabunnunsup caBKATHMHBIEL MM O BEEEpUyeHcoTCBTaHBo@ 10 ( MA B
oyepepgsb, pob6aBneHune B npenapart MKIM HaHOMU:é
anpeunnagmMmetTnanamMMOHMKA Xnopupagowm (440AX) nos3BO
NnpoTMBOONYXO/NeBbe U aHTUMOKCUJAaHTHbBE CBOWCTBaA

HaHouyacTwunuyb CceneHa N 0 Joyryoa IBA0 CMCETT 8OHAO0OBWI EXHUANAN YBE |
B KkauyuecTBe npekypcopa wMmcnonb3o0oBa/lW Ce/+eHNUCT)
O40AX, a B KauyecTBe BOCCTaHOBUTEeNsa acKopOWUHOB)

OQNeKTpPOKMHETNYECKUNR noTeHUMan MONYYeHHbX
9NeKTEOLKECKONR cnekrTpocRTo?oz2n Ba papyowparte n
oTpuuyartTenbHbe W NONOXUTEeNbHbBE 30/71UW HaHOYaCTMUL

CpefgHuim rmgpoamHamMmnyeckKkuni pagunyc HaHo4yacT
AMNHAMUYEeCKOT O pacceunBaHM4 C B € FKa0O p PCEO/HSMLPM O /1 b 3
cnekTp dhoocopComplex YcTaHOBNEHO, YTO pasmMep 4Yacrt

B AManas3oHe oT 24 po 112 HM.

dopMy 4YyacTuy wMccnepoBanNnnm MeTopoOM NPOCBEeYUB
npocBeydYynBatwuwem 31 ekK CalaZaiss dibra 20K piBeC3KyaIbET a T € aH &
NMoMunkKk podoTtTor paduii ycTaHOBNEHDO, 4yTo ob6bpasuy
c punametTpomM oT 40 pgo 200 HM.

Ana wmnccnepoBaHWMa npouyecca B3aummMogenwcTBUA MO
ceneHa npoBoOoOAWNMN KOMNMMBMODHE CHOEe awB@EieTouPpabB MO Lt
nporpamMMHOT o QCfemc ne@se@vmsg3oBaHMeM MONOmMOY NAPHO
ana nNoATBEPXAEHMWSH pe3ynbTartos MOAenupoBaHMUA
C nomMouwbiw wMarxggpollKonum Ha -T2Z2@XkTpowMeEDEpRECY
dypbe.aniAs MONMYYEeHHbBIX faHHBLX nNoKasa”n, 4yTO B3
ctTabunmsartopa nNpPpouMcxXOoOANUT Yyepes3 3apsaXeHHYW aml

B pganbHelwemM naaHUWpPYy e FOCUIO /MOCTCWIHEEOCOKBUAXH MCEB OMAECATUBK
npenaparta, c nocneppgywnwmm dBrHVECOpPHRGE M €@ MW Y4 €20 KoY
NPOMbBIWWITEHHOCTHDb.

[1] A. B. BnwnmHoOB, O . r. Mar nakenunpse, 3 EeHKAO0, b
M.AMNMupo,t sipmMd2mMc d2 =~ d 34082 66(1),B6. » Iz tc dzO dz,

[2]M.Ki et ¢ z ykkoeotsMk B a Z d z Musik, Adv Clin Exp Med2022, 27(2), 245.

[B]A. BnuufAB,Mar nakeMumaog@eHadAAAlI Bo3 4 AHK &1 1M HOBa
ABlronMkANupor e dzOdz tsB N12022, 9283) 47d. d
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CuHTe3 HAHOPA3MEPHOI0 CHJIMKATA IMHKA B cpejie He3aMeHNMbIX
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dcceHUManbHLE M- UXKUPMON3UIEECMKEMHET bl3 /1€ M e H T bl HeobX:
M pa3BUTUA BCEM XUWUBbLBIM OpPraHumsImMam. B cBOW o0u4e,|
PYHKULMOHMPOBAHMWMSH KNneTOouYHblX TKaHelw n BbiCTY
bMoxmmMmuyeckunxrakeakyeiMe HT LWMWHK NpPpUHMMaeT yuyac:
XWNpoB, HYKNEeWMHOBbLIX KWUCNOT, a TakKkxe B CUHTe3e
KpeMHMNIN’ nvmeert B a>XHY B vproantbe /1 bBH O A0 M OCPVHCOT € M €
B ob6bpas3oBaHUM n nowgEcmeddmMHM T @ DIKH B X TKaHelw.
npenapaTtbl, B COCTaB KO ZoSKXI OEX®OADBIT CTMITHO KIWAI/OT
6nonormMyeckKkmM akKTMUBHBLIM UCTOUYHUKOM HeEeOOBXO0n[MWUMbBIX
NnepcneKTMUBHONIO NPUWUMEHEHHLKWA PMADHOH GII C TAIITME [CMEHIT &,3
HaHoOpa3MepHOro cuamMmkKkaTtTa LWHKaAa B cpepe He3aMeH

CunHTtes HaHodYacTuyuZnSIYnneayae ciyBHiiai m ( XM MmMmyec
B BOALAHOW cpepe nNpuM KOMHATHOW Tewmnepartyipe. B
ayueTaT ULUMHKa, a B KaalKCTH@®BIMXKTAOY HIBKT g UE UK N VCKT aaTtd
ABNANNCDH He3aMeHUMbTep e @ MUAWMIQ3KMIHO, M O T BLMMHB,0 N e N L U H
LBannbbHypcTNEM@&IT MOHWH.

Ha nepBoOM aTane o6 pasybl ncaneffkos P o CK O MK
Ha cnekTpomMeTpe ®CM 1201 c¢c npeobpasoBaHuem oy
Hanumuune Koneb6aHM®NN cBA3ei PYHKLMOHANDbHBbIX rpy
nokasan, YTO B3auMmMogeWCTBUE aMMUHOKMUCIIHOKIa C
npoMmcxoautT uvepes3 3apH¥xeHHYW aMuHOrpynny

Oanee mM3yyvyanwu CTPYKTYPpPY n ZnP@&3 o VMK pcOT T ABT
MO/MYYeHHbIX obpasuyuos onpepgenanmn MEeTOoOAOM CKat
Ha np MIRAPLMH [2]. a3 0BbLIN COCTa®T b OKOppMAC3TLAO/B/ U G TH @
C NOMOWbIKW peHTreHomasoBOoTrEmpyeafadlamsza Ha AudpakrT

Takum obpas3omM, wmnmccneposBanun Cc XMYMKUTYYEPCYK, N edh ac3BOOB/
HaHoOpa3MepHOT O cunukarta ULKMHKa, ctTab6bunnmn
B pganbHehhwmepwyweTasma NpPpoOBecTM wUccnepoBaHMA- OCT e
GMoNOrmMyeckKkmMx CBOWUCTB NONNYyYeHHOro MaTepwuana.

RMMdzj Hso Odzadj o' ftsdzdgj degts fted WddzOdzeisos?2 f§SHH
t simd2MCts2 AjH] t406RGRA)( ftotsj Cls w

[ 1] ©T. M. XagaHypasdaBadWA kztcB Odzd L d te2&/,fzA8" = Isj tot
2] A . C. KynewosB-XxmmMmippe G K b 3aMXmMEe K Tbl M3 YyUYyeHUa K.
M HaHOMa LRI @3 250.8 ,

[3] 4. r. Mar nacKkrddwms@ydisdaz Jj, ISJ - datsdzezd o df o34 026 s det
f tesd3" h dzj,@pQAsA8.Is
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CnoxXHble ranoreHungonCuMe@mpecohaaBeaH AopraHumye
CHoBawid,, XBr, ') npepgctaBnawT KWIH,0 Mo @/Oaum g 1 LY
HUKanbHbBMMN Mar HUTHbBIMU , OnNT, N YKy Merp M(0H g mpmNe

KaTanumTunyeckunmmu cBoMncTtTBaAMM. BonbwmHCTBO Vi
T TeoMeTpPpuUN N0 MKI DPTCBR HUBG@ILNN B KpUCTaoiIunyec
yepepagb, 3aBUCWUT OT NPUPOLBL OPraHMyYeckKoro Ka
aboTa nocBAwWeHa BoONpoOCaM CUHTe3a U wunuccsnepos
EHTaXNoOpKynmnp@RWRAI MW L wm tHaNOg ¢ THaOH:CUCK
MeHTaXNoOpPpKYym@ATapMHral U1 4 U H U A CMHTes3uupoBanwu p a
39N eMeHTH®bIN cocTas nN@apefe3xmMmanu Me@PHN punume
M NWopOMEeTpPUYECKUM TUTPOBAaAHUEM. Kpuctannuuecck
MeTOoOAOB MOHOKpuUucCTanbHOro (pgwepavtomvmépmdbphaalb
Equi nox 3000) PeHTrIeHOCTPYKTYPHOT O aHanunsa.
npeagnoXeHa XWUMUYecCKasa HNDOpP M yHsND,):@uUCkens npHewwaerma (€Cr
Kpucrtannmuyeckasa CTpPpyKTypa.

JlaHHOe coefUHeHUE KpucegaHHmia yRmgaRea)Hl,pocTp
b=9.1412(6)A ,c=12.2023(5A ,U=101.407(4f b=97.460(3° 07=105.832(4r , =1z
(T=295(2)K ) . Kpncrtannunuyeckasa CTpPpYyKTypa pB[aHHOT O (
rfmuyu#mAN B KAaTWOHHOW 4,60 D B-& 0 Fa80PaLCUNHO JIBO XBEVH H ble B
NATOCKOCTMWU U OOBbBbeAMWHEHHbBIE CeTb BOALOPOAHBIX CB
TeTpamMepb WOHOB rmmyumHa pacnosloXeHb CA0AMM
[CuCle]n, cocTOdAWN MU n 3 MCKaxXeéHHb LUCkl y 4 NCYOHYENHEHHBEXH) H
BepwmHammu,; YAONVWHEHHbBIE OCW OKTasapposB nNpu 3TO
MopobHasa opraHumsaumsa OKTasdfpoB ABAAeTCHA YHWUK
AeHb -MewmB&CaAXNOpPKYNpPpaToB.

Joc oos=sXx<o

o | }"

P # f),ojip‘ . % o

11 fag M CN‘j/s; D~ X jrx,) = ir,;)
T4 | » @Y D

{%b o

Puc.1.9n1emMeHTapHaa AaAwyaipa andapuaamapmena (
m eé npoeKkuyuvbac(eapaB@ag¢KoCTHb

135



Pa3paGoTka MeT010B «One-pot»- U NOCT- (PYHKIMOHAIU3AMNH J1JIsl CHHTE3a
N-comepkammx yrjepoaHbIX HAHOBOJOKOH

TAMakcufmo.mabay Mam o T binnlybi@dHap 9B a
AMAMnTp&yMaBBonod aeCepk® sBAMN wa R FBMBe s nn

%Rs uwJ] to1, fte. [ Ootcjdzls’ joO® 5, | ot

1L, k. 1dtsectsoO® 2, | tseotmdesdtems 6

RA 8] 1061, ¢COHj B EBSEBHBE 50, steOMmMdasw
maksimova@catalysis.ru

DOI: 10.26902CFM_2022_14%

3apgdNepy HKLMOHaADN WP3OAWHMWLIK WHra/Heo MmaTepumano (YHM)
BBUAY UX WMPOKOINo MNPUMEHEHMWSA: oOT pob6aBOK B
ANA KaTanums3aTopoB MU CcCOpOEeHTOB TOKCWUYHBIX OTXO,
PYHKLMOHANM3MUPOBAHHBbBX YHM.a HI eHpaB bCii0 BBMBEPCUT aHHOTM  OK CE

nMmponmse CcMecKn BeuwecrtTB, copgepxawmx aToOMb YT J
«onepot» ) . B a9TOoOM cnydyae B CTPYKTYypy YHM wmMoryr T E
aToOMb B TOW MNUW WNUHOWU cTeneHumo Brdwwaly e TIOEB €
YHM ¢ mcnonb3oBaHMeM pear eHTOB, copepxauwmx
TepMuyeckonmw obpaboTKON. Takum ob6pasom, BTOp
no@yHKUMOHanNM3ayuunw YHM.

KaXpblil n 3 noaAXOp4OB MnMmeeT, CBOMWC I@eppbea HN Y € H

byHKUMOHANU3AUUUN «OCHOBHOMN» peareHT M «copea
nepexoanTb B Fa3oBYy a3y -ME@UUTOOMNYLEKAHMOL Y

pasnoxeHwuns. B-chb ycH/KyLWaoeH a mwT a L, u u Y auwe MBUCTEKTYO "
PYHKUMOHMUPpYWOWMM areHToOM, NO3TOMY YAao6GHO, KOT
TBEPABLIM, HO XOPOWO PACTBOPUMBM B NerkKo ypaanse

B HacTosweihn paboTe npepgcrtaB/ieH CpPpaBHUTENbH
noagXOoOAO0OB ANA QY HUIRWOH®BIX3 aHLRAMWHW BY /1 0 K @mepop-Y HB) .
PyYyHKUMoHanumszayunm NHPdbxeacr.anhwp amepe@UYUHNUKOM YT nep
12H d - dztSte! lpO@deb PpYyHKUMOHaANMU3INpPpYyHWWeEr o aredrtTa ur
Oyj Istsdad dstejdmdf H tcts S I d H(25@eIHE dzd B pe3synbTaTte dyHK
B CTPYKTYype YHB 6 bl N Ob6HapyxXeH He TONbKO a
rpaumrTtonopgobHas, nmpumagunHoBasa), HOC-Oy OaC®B e p X H C
C=0, Ni(PdO, Ni-OH, Ni-NO) |, a TakKxXe XNop. Nycdma&H MEC/MEOHI®G,3 04
PYHKUMOHUMPY WX p[JOo0b6aBOK CTpykKTypa YHB coxpat-
AedekTHOR.

QKcnepuMMeHTHPYy HHOL UMD B @TIN3 alynM npoBOAWNMN c v
MONYUYeHHblX pasnoselHlndedny ag@pmp nxc50r ¢ T B nNi-@Guo g o p o,

(12Be®w) / YHB kaTtTanusaTtope. Mpun 3TOM MCNONb3O0BaA)J
(oTMbBIBK a oT MeTannos) nnwu CMEecbil KOHUEeHTDpPpMU
(AononHuTenbHOE OKMcneHwune NoBepPXHOCTMN) . ana

6oratvbin i3gez@Azd moMHoe cE&OblFhHo02W)eHMB paboTe nNokas
CNoOoCoOBGOM MOXHO «NpPMUBUTBL>» 9% aa 3nocoTBae p¥% Hu e a /& d pydioBa
coxpaHaa npu 3TOM MoOpdgonorwumiw YHB.

t OBtslIsO orf fsdzdgj d&z20 fftcd YtsHHjtySCj [ ddedfmlsj tefy
9 OW®RE O GefML OH Odzd W RS d-H 2-1p1071390@54L e s Cdso Is (
B dzOG SH @itgsWlsH W' . dalz | J #OMd dise O W dzts 9 ) G ised=s ddn . [ .

so O
s d

[1] I. Michio, Carbon,2018, 132, 104.
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JlloMuHecHleHTHbIE CBOIICTBA AHMOHHBIX U KATHOHHBIX I'aJIOreHUIHBIX
KJIACTEPHBIX KOMILIEKCOB MOJIMOIeHa U BOJIb(pama

M.A. Mux®Aim.oeMup® HABaC.2 Be.peFnHBy xMx®Cokonos
KABpbRes

R1m o) 1061, . [Ootjdids! joaO 3, 1 ot
1V, kdz 1dtseseaO® 2, | tsossMmMdeBdtemME 6
mikhajlovmakg@yandexru

DOI: 10.26902/ICFM_2022_H5L

N3 mMmeHeHMNE NNUWT aHAHOT O OKPYXeHMWns oTBeTCTBE
KnacTepHOEHB"(MaMaW){ keT CywecTBEHHO NOBAMATL |
XapakTepucTuUKNMW KnacTepHOro coeguHeHwnsa [ 1]. T

(& emA eml " 3NeKTPOXUMMYeEup or RIFDOCRKE areaiment  (

obecneyunBaTbCRB3amemwmansaemapdboKamma)s, H LUMRTCoO O6 bl N
mccnepgoBaHO Ha NHU-Me pR-aplaraqapoHbl Xxapmopb e H3 0 H
Kmcnort c p pkan RY&H stmmn 4. HE)O 6 bIYU HO APKYIO AONT O
GoTOoONWMMHECULEHULNI nNpogemMoHCTp Masle}Bcaln= -O0Co p O WK U
C6H4'O‘| ( &= 0. 941:8 ,6 8A29m:F| Ml 8 4 'O@@'C@"Dﬁrm-l ((pem: 0. eﬁhj. , 6 &8 HM,
Tem = 166) Mrs cepumn KOMNNEekKcOoB NPOLEMOHCT
peHTreHoOoNwWMMNHECLEHUNMN.

M3yyueHBaMeRA& KnacT eBuNIMoeXs(COGB=xCH)ed € pu nNnepexo
oTX=IkX=BrmeHsaeT @GoTOdPM3INMYeEeCKMe cBOUCTBAaA KomMNOne
H O KBaHTOBBbIWU BblXOf4 NOMMHeEeCULEeHULMNN y Me Hb Wla
M TemMnepaTypHOe nNoBefeHUE CNeKTPOB nNHMMUHeEecCLEL

BnepsBble NMOTYyYeHb Ccepuwmn MHTY e HQUW B IOOG HBIXOMK W @C

K 0 M N N eMsXs@@PPhf]* (M =Mo, W; X =1,Br) Mels(NCSAUPPR)s]** (M = Mo, W)

(PncyHok 1), A n s NMopoLwWwK OB blX ob6bpasuyos K O

M KONumyecTBEeEHHbBIe QPoTOoOMU3IMYECKNE XapawTaPmUCTUNE
)

_o— &
X‘t}
Puc.1.CTpoeHue Knac TMpMNCEAIPRR)EY, 1 caHTao Mbl Bogopoaga He

{ OBGO of §sdzdzj dzO@ f§tod W d dzO dzM200I0V4IY S H FEPEE | A 7
19-73-20196.

[1] S. Akagi, SFuijii, T. Horiguchi, N. KitamuraJ). Cluster Scj.2017, 28, 757.
[ 2] M. A. Mi khail ov, A. S. Berezin, T. S.
M. N. Sokolov,J. Struct Chem, 2021, 62, 1896.
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Moaupukanus yriepoaHoro MaTepuaia OKHChbI0 a30Ta

A. B.sB#agroB. CemMAKkoAeAABAHOBLWHaZMuR.p al.xk okBB 0 H
BMUMByXTWwWapos

Rs of (61, (O 5[, Oqtsjpdsdydpaftemsc 630090
nartova@catalysisru

DOI: 10.26902/ICFM_2022_116

AKTYyanbHOI 3apfjaudei COBPEMEHHOT O MaTepuanoet
MoaMpPMKALMUM MaTepumanoB Ha UX @QPYHKLUWOHANbHLIE
MHTEHCUWBHO VB aAWTCHAT BMMAHA CBOMNCTBA GMUHANBbHO

B pa6oTtax [ 1, 2] mMokKa3saHO, YT O MOAgMUMpUKaALNMA HC
W cTabuMunNnbHOCTNU CUCTEM. OoHMUM n3 HanpaBneHMUNIN
as3oojepxXxalunx Tpyma3 /BUM \CHEXT HOCUTenem, B YacCcTHDOC

B npepctTaB/ieHHOM uMcchnepgoBaHWUKW YT NepoaHbLA H
nyTemM o0OND&86 omOkivac T un T-288C1 emp aaypT RLHeCcCKOM peakTorf

15 aT mMm. MpoBepgeHo MCCHEeENOBaWMMNe o6PADOH KU (
npeaBaputTenbHas ob6bpa6boTka, cocTaB rasoBoin (das
NMOBEeEPXHOCTWNW wMoOAaMKUUMPOBAHHOINIO MaTepwuana. Me T

cnekKTpocKoONnwuM (P®3C) nokasaBo,l5yuNaompu@BpamorT K
K BBegeHWIW a3o0Ta B yrnepoagmWNisnomasgpBanocBeconE
BNOOGHapyXeHb NWKWU C 3HeprTr naams ocrB B3 UC 0xIr%.ele B
MaTpuuye, a WMEeHHO: NMUPWULWNHOBBIEIH HAO , N Map PTOATKb XK eI 1 C
C S9Heprumamm cBa3n 402. 9 NOBrpyAOQ&m0O ABQ@QlswWI HPpAa
yKas3bBaeT Ha npuncyTtTcCBMNMe5 3cn e3a0/BBgun, x5 3r2p.G4oHB:B )

(533.4 aB), a Takxe apjcop6wn pmoospaoHmHEDNR e mepoygibn  ( ©
3aTpyAHBBAHM3KOIo cojgepXaHmsa coOCTOAHMKA) . Koni
yKa3bBaeT Ha CUNbHYW 3aBUCMMOCTbL CYMMaApHOTO
COOTHOWEHNWN COCTOAHWUW OT YCNOBUIN MPOEBRBRABEHRE
TemMnepaTypb o06pab6oTku npNORO WY MMa pyHBOEE/T UCHOEOHEVPIOK 8
gocTturaetT MakdCpmvmyipa pplomMl&@kcrmmManbHOE copgepx
MaTpuue HabnwpaeKcsyBrepwmu2BOIW coagepxaHueg as3orT
Takxe npumBoAaAuUT yBenmyeHuwue nNoO.oolMxmyeasHEIE T 14 a
No3BONAIWT npeagnonNnoXuThsb MexXxaHnM3mM MoONMOMYepa@az nmn
npouLuecc TpaBneHwud mMaTepumana 3a cuyerT ropeHwunsa
GopmMuMupONOxHMEBY NN NPU HU3IKUX TemMnepaTtypax U WUH
B yrnepoagHyw MaTpuuyy € pocCTOM TemMneparTypobl. r
AaHHBMKU BI3T: MNOwuN pcn CWBTEC/TTVBMEAH M EM TNPOAONXKUTENbHO
nnowaanb NOBEeEpPXHOCTMW nNnapaerT.

t OBBIO or" f sdzdzgj dzO ftcd W ddzOdzmtse 52 fSHHJjtY CJ
sBtcOLBoaOdzd™Y t A o ORCOR cEMkzHOttMmlse j daegB-d L O
12101139001:4).

[1] W. Shi, K-H. Wu, J. Xu, Q. Zhang, B. Zhang, D. S. 8inem. Mater.2017, 29, 8670.

2] Y. Zhou, K. Neyerlin, T. S. Ol son, Eferg. Pyl y
Env. Sci, 2010, 3, 1437.
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HccaenoBanue CBOMCTB OKUCJICHHOTO MOPUCTOr0 KPEeMHMU,
AONMPOBAHHOIO IpOUeEM
O. A. KWecH.epPB®/laTyXxuHta

BT RrRU . O¢. w.1. sttdjos0, [thMissmlt
nesand2606@mail.ynatalat@yandex.ru

DOI: 10.26902/ICFM_2022_117

B HacToSALwWwedw paboTe MCCNepyYyRMOPACTOTOWY KKPPM
AONWPOBAaAaHH-CN@pP TBOOBALHWM paoébmBOpOMUuENbI pas3MellweH
MaTepumana C Tb/IbHOW CTOPOHB NOKPbLTMA CONHEUYH
MHTepec KakK -KDHBBEPROBRUp-e@Amersiofl ( MOK PbITHNE an s cCo
3N1eMeHTa, rge npowezjuwne CKBO3b W&KHHE MK A K o n
S9HeprMmMyHole KBaHTbL, NOrnowaemMmbe KpeMHuem [ 1].

an4a mccnepoBaHMs4 6 blnwn B bl&rpianabl CO 6P @B @ BlY PRAPE
nnu wnunoosaHHOM NMOBEPXHOCTHbIO. MyTém TpaBneH
HF:C>Hs0H, OGblAN NONYy4YyeHb O0OpPpa&aIHM CTPRMTYDI/NWLUNRNOIP
O 55 TmamneHne NpPpouMcCxXoaumno npu ofavHakDmewnws n.
TpaBneHma oT 5 pgo 15 MUHYT.

f'pPaBuMuMeTpUuyYecknMmM MeTOoOpOM OblTa npoBepgeHa OL -
H a TEKCTYPUPOBAHHOPOMWBEPXHIOTCT N T PIAIRKEHUNE np
TONbLKO nNoO yrnybé6bneHuwmam penbeda, 3HayYyeHNe 06LW
HeBbICOKMWM, ofomMy boBmoH N£%.NpoBOAMNOCSH NYyTEéM HE
obpasuyoBCnNBPOREBOT O pacTBOpaAa SpwMEAHO oM MOKE NeoT
npu Tewmnep@Trywpae MOBODTaxXxeHUun 30 MAHYBI.AIMHAM arpwo e
OMMWYEeCKNUEe KOHTAKT®bI.

Bbinwu M3 MepeHbl BONbT apapgHble XapakTtepunucrt
apaktepucTtukun (BAX), CNneKTpanbHLEP XAPEAEKNECHMSA
OpPpUCTOroO KpeMHMNA.

0.03

o X

0.025
0.02 -

0.015

Tok, [, HA

0.01

0.005 -

0 i L L I I
400 500 600 700 800 900 1000

AnvHa BOMHbI, A, HM

Puc.1.CnekTpanbHas 3aBUCUMOCTbL GoTOTOKaA

CneKkTpanbHble XapakKTepucTuUKM nNnokKas3anum XxXopol
AMnanas3oHe, Mo3aTOMY pe3ynbTaTb NpPOBEegeHHGbX |
B OCHOBY METOAKKIEMHNECBHIXB DO&WHIASB LOB ANSA ONTO3 I

[1] A. D. Kozyurov,Coherent Optics and Optical Spectroscogzan University Presg014,
18, 125.
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CuHTE3 U HCCJIeJ0OBaHNeE JIETYYHX PA3HOJIUTAHTHBIX KOMILIEKCOB MAarHHS
15 moJrydenusi iuieHok Mgk meromom single-source MOCVD

3. A. °Puxlte®B. °Rou€nLEyxBx PFPukynosa

R1m &) 1061, . [ Ootjdids! joaO 3, 1 ot
L1v, bkdz 1dsetsea® 2, | soatsmdeBdtmME 6
e.rikhter@g.nsuru

DOI: 10.26902/ICFM_2022_118

MgFonpepgcTtaBnaeT 60AbWONW WHITAEUAX Bl OK PWbIg UNTB € |
ONTUYEeCKUM cBoMncTtTBAM, XUMMUYUYECKOIN n pagunaum
cnocob6oOM NOTyyeHMA TaKMUX MNOKPHWBA MGBITASTOBD I
C Mcnonb3o0BaoHpUeamnmeramx MOGMUWDK y pi@o poeged € (B € 0 8O B .
MpnmeHeauweadTopayermnr aaligfeBo Hlao3 BoNnserT He TONb
cCTabuUuNbHBE TNpPeKypcoOpbLLCNBOb MNOBARE@MAHMXb GOTOP U P

ar e H siogkesoufce MOCVD) . OpHako I O NQOAJKVEITEOH/MBHTBbe ME T H U A
ONMNromMepHOEe CTpoOeHMWEe, U4TO NOHWUXaeT JeTydyecThb
ras3oBoiBajparzasi. TOM peweHMsa npob6nemb O6bLINJO0O BBegfje
NuUraHmoeaevuunlp) . B nHOaHHOMU paboTe BMNepBbE Mn3yu

MOHOAEHTATHBIX «AONONHUTENBbHbLX» JINT aHp[OB.

Mo peakyunmnm 3 anweagaedHHanmos aikoenay 4 Mg(RBy)(ao)h n Mg4 c bI |
MePy)o(hfags] , Py-Aameun pu g-MePy—44ve T M 1N NP U LW HH N 8 NcAan HCTpeasBYHPEO
HedT opwnpo B aHMYERY)(thd)) (thd-62j2,6,6T e T p a M e T-B,50 vieonHTaam ) .

CoeagnMHeHNMA oXapakKkTepusoBaHbL ¢ No0MMWbAAMPI ne m
CneKTpPoOECRPODBHUME YyCTaHOBNeHO Me Pypkioap agPv@évsap yléo K
BY o n o xe #MePy-BlatcQdzin pnyém KonbLa pas3BepHYTHB H:

TepMuuyeckunme <cBoOUWCTBaAa wucc/iHe golB°H/bIMUCH ) N O MICOLK LA
Hed@TOoOpuMpOBaHHBW KO RyIMpeK ¢ll8d0P Ge N NIATEOTP MDD 0O B @ H H bl e
nepexondagy KB (ras3yo KONMYeEeCTBEHHDO. Kpwnshble norT e
LOEeEMOHCTpPUPYIOT yBenuueHundgQibfady 8 e cotsP| ¥ bigymMn /1 e K C «
4-MePy~tmeda< Py (bipy—2,2-6 n n u p unedaHNLNN'N-T e T pamMe TN N3ITUNNEHLV

100 —

80- %
[Mg(tmeda)(hfac),] u
o 07 Mgbipy)hfac)] !
° —— [Mg(Py),(hfac),] 4
E 40]--— [Mg(4-MePy),(hfac),] '
!!
20 ,
\
\
0 T T T T T ‘\"_'_"l' . 1
0 50 100 150 200 250 300
o]
B T,°C

Pnc..l.( a) rep oveonn[Mg(4MeBy)(hfad ] ( 6) Kk puBble Mg@4dhiad,] macc bl |

t OBtSIsO or" ftsdzdzj] dzO ffted § sHMBPMRL ] 1A (s Cls -
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Cunre3 u ucciaenoBanue Jerydero komiiekca Pd(l1) ¢ rerpageHTaTHBEIM
B-UMHHOKETOHATOM HA OCHOBE dTHJICHANAMMHA U 3,5-renTaHnoHa

AB. Capra@os &Y xWx WAL UE. Builynosa

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
L1v, bkdz 1dsetsea® 2, | soatsmdeBdtmME 6
a.sartakova@g.nsu.ru

DOI: 10.26902/ICFM_2022_119

MnockokBapgpatdHPdlk) kco MMenTexa geMmBoO ke MaH @Yamvum (
MHT EepecH bl K a K NMoTeHLManbHELE netTyune npexKkynp
raszoasHOro ocaxXxpjgeHunua U KakK CTpouTenbHbE 6«
coegMWHEHNWN 3a CcUYeT KOO g nadTaaW@BH H kIX C /BAOBADaK.H O |
mccnepgywtT BANUWAHWE CTPOEHUA AUMUMMUHOBOTIO MOCTMH
apoMaTuMyeCcKNXx TepMmuHanbHbBX T1Tpynn [ 2] Ha cCcTpo
B paHHONW pab6oTe BNepBble U3YMLMHDB aBHIHILAXH UTee PyMNBUEH
rpynn: nkipBox GH K @Hs.

HoBbiim MBHOKEZpden nonyvyanmn K OH areHicraaimaHim)H 8 , 5(
M asTMneHpgmammnHa@aoo(THoweHuunn 2:1 B TONyone uu O

n3 rekKkcaHa. CoeunHewmenteo goaxvianp ask/TeepenHs TeHaoarifod Pa H a n
cnekTpocKkonuwu. MpoaoykT npepgctaBnsaetT Ccob6bon XEejy
LleneBoi K Bdhpdere Kk ccmHTe3umpoBanwu O BYyimsasitu meT 0 [

HeilTpanma@HpBwer@we TOoHUT P KN b HRICHICN)pRCR o1 THehpdprd1]
2peakuyumenn wmeTaHORIKHIRKO,mdspdeno pwein T paniNaHhBaHHO
Mo A aHHBbM AMP, npoAayxkT CMHTe3a Rdhpden npepac
m J,ennTaHpPald)H,aTyaT 0 yKa3blBaeT HI@aMUOIO@HOHMa T N AP C
K o m n nkRdhpolen oXxapakTtepusoBaH wMeToppgamMm GMRMeHT

cneKkTpockKkonunu. C nomowbtw PCA ycTaHOBNGBHDO CT
npr.pk-1) , c oPu(Bpdes) €CHCIlz (P2:/n) n 1 kPdhpdery O (P-1) . CornacH
TIr A, NPOAYKT E€MHOPBRAN HAMMHBROALY NPW KOMHAaATHOWN

KoOMNNneKC B MUHTepBane° °HE e MmOoeepCad TMympH ) 2 Inle pexoamnT
C YacCcTWYHBIM pa3noxeHumem (oOcCTAaToOK mMaccb 4%) .
3amMecT RT=Ra=eCtlz H &CoHs N p ABMOT K 3 HAUYUTE/ITbHOMY T OHMDXKE
n

nasneWLOCmp B8MON-R 3€.35
» e
’ /
\\ S

,./'
R,
oRz

Puc.1.06waa cTpykTypHasa kilpcey mae TKDaAM @ B K @A EH bl M U
BUMMHOKET @H aw aammp € H RdhpdenaB) e K y 1 bl

[1] E. S. Vikulova, S.A. Cherkasov, N.S. Nikolaeva, A.l. Smolentsev, SV. Sysoev,
N. B. Morozova,J. ThermAnal. Calorim, 2019, 135(4) 2573.

[2] G. Ahumada, M. Fuentealba, T. Roisnel, S. Kahlal, D. Carrillo, R. Cordo¥a, Saillard,
J-R. Hamon, C. Mazur,Polyhedron 2018, 151, 279.
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TepmosiexkTpuueckne marepuaibl SmS@Y20:28 1 Y20,S@SmMS
¢ HAHOCTPYKTYpoOii Tuna core-shell: cunre3 u cBoiicTBa

AB. Co7THHK.0oBHa*kk ol.ebwmw natfosa

R1m v (61, fHte. [ Ooatcjdels' joa O 3, 1 totMmc
sotnikov@niic.nscru

DOI: 10.26902/ICFM_2022_20

MpeapcTaBneHHas pab6orTa nocBsaweHaWWw g obgaednbd
or MeCslsj i3 J tOskztcdz n lswjata detpindajnSolstcd ypmMS dE&E HO B €
BLHCOKOT®MABRPAT KOMMNO3UTOB c HaHO GOorGoy/Karyy Kpao i
(«cohell ») Ha OCHOBe oOKcupga WU oKcocynbdgupaga WU
QT coefgNuHEeHNS CTPOAXOBANDB, NMPUKIOMOPbLIXROCYK be
BbinNONHAET ponb «POH@BHOMNO TETMAONPAOBXCALHOCTHb IO,
«X03AMH» oOobnNnapgaeT MeTanAMyeckKuWuM TUNOM NpPOBOA
pucTtTanna». CoyueTaHMe TakKmx ocobeHHOCTEMWN K O
OBblWEHUSA TEPMOSINEKTPIHOUMKROAU@FHO®PBOBAOCTHIET K
aHoOpas3MepHbLX Aaapa MW 060/T0YKKMW C HU3IKUMU 3HAau
YyAEeNbHOINIo CONPOTWUBANAEHMUSA.

B pab6orTe hp 68 EXeMOVEVHYaeXcCaKpaadKk Tepumus3 ayumea 0OOPAHEAGU@BU |
HaHOCTPpPYKTYype, XUMNYEeCKHAMYP M JRACOBOWEH HLHX TRASG
Co M, HRTEM-, KPCPA&IiGKTpocKONHa Mo NayM.e)H.H bl X Kepal
nonNnumkKkpumcrTannuuecknx obpasuyax nNpoBefeHb WNUCCIE
TEPpMO3NeKTPUUYECKNUX NapamMePHpos:aei@padamUeamna (.
Ko3 phpnumeHnrta Tenjgong osBroaxHkec Tnap(akme Tpa Z)T e p MO :
JOo6poTHampmn T=300-773 K.

ST 3R

0.8 +— : 4 : MonydyeHHOE MaKCUMaAaNbHDOE
‘,_7"°‘Y3035("S"‘S . TepMO3NNeKTpUUYecKOoi il
-2-SmS@Y.,0,S SmMS@¥0,S nygw 73 K cCc dE=T aBnse
%0 Bv.. Vb, & S 0. 48, 4UTOo Ha 6Gonee Ye
0.5{°"Y0s ¥ P02°1.481 A [ COOTBeTCTBYyIWWeETr O 3Haue
S 04]*D¥95Gd5S) 400 //A L coeanHESMBSMS npu aHanor |
sy A TeMnepaTtype. YCTaHOBI/MEHHbI
% 3aAaKOHOMEpPHOCTMU ns3
0.2 gt TepMOSNeKTPUYECKMUX nap .
0.1 ;ﬁ o M3 MeHEeHWUIN’ peanbHOM

I 6 1 ] , MONYUYeHHblX MaTepuanos |
300 400 500 600 700 800 npmnpoas N MexaHMW3I Ma KOH,]

T K I NP EeCKYIH MM /py NaoH H bl e

’ byHAaMeHTanbHbE N aHHBble

pacwMpsaswT nNnpepacTtTaBneHuWs O AuU3allHEe U XUMUMN

HaAaHOCTPYKTYp@boTwM&E a®g @0 TakXe obecneymsBawT
pa3BuUTUSA H O B blX K O MMEJKEHKOCTHOHI XM Y4 eXCUKMAMXK O MO A, X O 1 O B
MaTepumanoB C NOBbWEHHbBMMW 3HaYeHUSZUAMN TepMOdert

t OB 5190 { tsdzdzj dzO ftod W ddOdmtse 52 fSHHJjtYCJ )
1 tej L dHj dzls 0-3G88.2021.1.8.5
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CuHTe3, CTPOEHHE U HCCJIeIOBAHNE JJIOMUHECIIEHTHBIX CBOHCTB KOMILJIEKCOB
rajorenu1oB Meau(l) ¢ nudpennsigochuno-(MMPUMHUINH-2-WIT)-aMUHOM

M. O. P?PairvaL CywPraxdma®ioBa M.® XKcamos &udbor panp

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
L1v, bkdz 1dsetsea® 2, | soatsmdeBdtmME 6
m.taiging@nsuru

DOI: 10.26902/ICFM_2022_211

KomMmnnekcb M KnacTepb Cu(l) B HacToOdAwWwee Bpe
60NbWAXCROA JTIOMWUHEC L e HdMebmxa /Ic/I00eBl, U HHeaHWbGio ne e Wu p c
Knacc kKomnnekcoB Cu(l) nvAgEeTr méd whfoN hbapmy Rgné
6ncuMumMmHoOBBLIN nNnuravpg. B panbHeWwem GOKYC BHUMAI
revteponentT mHedmwix [ Cud @NP'NB (PBP3IHauaeT 6uMcCcdoc Pl
MOCKONbKY OHM LeMOHCTpPUpPpYIHT 3HaAaUYNTEeNbHO ny
no cpaBHeHUWW. cMNpPo@GERNYBHBM KnaccomM /UTaHAQOB
sMnTtTTepoB Cuh oowygyEmreasrsc Ta MU H BN capwmMHaIH A bl) . Kowm
Cul) Ha ocHOBe TaKWUX NUraHpgoB O0O6BLIMHO AEMOHCTQPp!
cBeyeHMe MU MOINTyT KOHKYypupoBaTb C WUWPOKO pac

umknometTannupoBaHKpIXI | xoMNOEK&E«®BLIXK3 CcNOCO060B
P* N nNnNnrauHpapos ABnaeTcs4d peakuyumns PRENHE 1 Y H bl X
(R—-—as3oT1Tcopgepxawuninm PPRCleap oOMMIKKINX CY C/TOBUNSAX (puc

UYTO fJaHHbBIW CUHTE3 [OBONbHO nNp®W/TY O MYPOYIE/HEE HH
Komnne AXIBpP() Pdll) [ 1, 2], a ux ®@OTONWMUHECLUEHTHBbIE

Llenbt pgaHHOW paboTb O6GbLIAWMW CUMUHTE3 U uUclpnepgos
ccoeagvHleHmekMmiouaa M3yudyeHume uUX  ¢poCrmoHT KENBMMHPEOCBLAEHHBIT |
H OB blX M JKEOKMC H bl X coe gmBrle-HMeaCN: Llewms5 CKCu L | (puc.
MoNy4yYeHHGBbNR KoMMOnnexk-c 6pomMunpga mMmeagun (1) CTPYKTY
MoneklyknoaopaguHupoBaHa K aTomMy ‘memipwveumeoBaT ©0 |

n atTomMmom P. KoopammHMaBl G-MECBKIB X 8 @ BIN aTeTpasagp
ATOMB 6GpomMa ABANAKTCHA MOCTMUKOBBDBMU, 4YTO nNpuBOL
KoMnnekca. an A MONYYeHHbX KOMNNEeKCOB 6 blNwn

cBocTBa B TBEPAOM COCTOSHWUM KOMIMI/KEOKMCHaA T @ P @ M
mean(l) npun s36KagemMmmnHd@niogaeTcsa ROpaOCHRAD MV

amMumuccua. Komnnekc CulLl peMOHCTpPUPWMET 688 xamhid
Cul:L=1:1
Ph Ph ———> CuLl
WI/\ PPh,CI ﬁ B
N _N' > N3\ Phjl/\ Ph_ Ph
\( \r L NN Br /P\NH
NH, HN. _Ph CuBr:L=1:1 e sl L
P CH,Cl, / CHyCN / Et,0 HN. Br N® IN
N
Ph py Ph S Ph

L
Puc. .Cu H merape Hu n o pwmmammsd mmHa K Oull)n NHe& CEOMBO OCHOB

t OBtSIsO o' f sdzdzgj dzO ftcd W ddzOdzlmso 52 HYSHHjtey ) 1 t6C

[1] C. Sarcher, et all. Organomet. Chen?014, 758, 29.
[2] C. Sarcher, et aDalton Trans, 2014, 43, 2397.
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HccnenoBanue BJIHSIHASI METOI0B M3rOTOBJIEHHSI HA CBOMCTBA
MOPUCTOr0 KPeMHHUS

N. AO. °Twuiuun HA. S Wuuk vA. & WiHwk B © N aHT Yy uH lony s kK T

BYOBOLMSd2 kddoe jtemdlkjls, [tMitemMitj h i
tishin.pavel1999@gmail.com

DOI: 10.26902/ICFM_2022_2P

Ha cer oAHSALWHWNII AEeHb OO4HUM ns3
op0ToquCTBTay||slﬂyp aBnaerTcH nopwu
OH WHTepeceH OpPpUCTONW CTPYKTYypO#m opasd MO
cnoAa, 4TO I'IOJ'IO)KVITe bHO CKaxXeTcCcsda Ha-2lctToummMocCTWU

POTOYYBCTBUTENbHBLIE CTEYIIOBRWPLIOBIAIN MUBU OTENB N E
MeToAaMn: 3NNeKTpPOXUMMYEeCKETT NMPaABEI@BIaeH o[e3 ] X N
TpaBneHnme ( MCXT) [ 4] . Mopdonoruma MnNOBEepPXHOCT
MMUKpPOCKOTNaAa NEOPHOT 21. CnexkTphbl oTpaxeHwUi
cnead@prtomMeTpa 24H0O.madzu UV
W 6) A

o:|
X 40

a)

e

Puc. 1. MOdeOJ'IOFI/IFI noBeEpPXHOCTMN CTPYKTYDP C nopuMmcecTt
a)aneKTpOXMMMLleCKMM TpaBneHMe m; 6) MCX
puc K 1 BUAHO, 4yToO MeTOA. M3T OT OB JE
Ha Mopdo Fr'Mi0 NOBEPXHMMGT M3TOATOIBAEBIMbLIKDP MEXT
pas3BuUTOMU OBEPXHOCTGHLb I, 4yeM CTPYKTYPpH®D, M3TKO0TO
910 cBA3aHO, B nepBYI oyuepeagnb, C ocobeHHO
ana INeKTPOXMMMUYECKOT O TpaBneHWs OroO/KbAWY W PP
TpaBneHwns4a. KoMOUHMPY A 3TMn napameTQpbl, MOXHO
m npuameTpa. OpHakKo pacnoioXeHUe nop 3aBucurt
KpeMHMWeBOW NNnacTMUHDBbI. B cBOW o4yepepgsb, rnyobutfa
OT eBMI@HM TpaB/lieHUSH n He 3aBUCKUT oT Hanumuuns4
KaTanmsaTtTopoM 34ecCcb BbCTynawT YyacTuUuyKKn 6Gnarop

3

T

3 Y H
no
n

Tak xe, aMeTHa pa3HMULa B cCchNeKTpanbHLX Xxapa

HAaHOCTPYKTYDp Ha MOBE@/XSHIOT T IB HXPRTMEH/MEAH ON OB HBU 3 1
OTpa»(eHme cBeTa OT nNnoBepxHoOCTelh, WU3ITOTOB/MEHHELE
K aK TPYKTYPHI, M3TOTOBJ/I€EHHbBIE 3N EKTPOXUMUYECK
oT I'IOBerHOCTI/I.

Takum o6pas3zom, 06A MepoOmMaAaKNMEABBBOBNEH@ONHEUH

] A. A. Mwe HK O, r. B. deTncos, n. A. Ac n.
MMEeHeEeHNe, MeToAbl MccneposaHWa —-B48o08TponAa, )
A. B. MaBnunkoOoOB, 0. JB,[UHB&XIBO&B@(%):;?Z . K. Kal
C. HowSmBomMS d?2 GBOL RWOHKY @1.d" 2 X EztedzOdz

tO. A. Xaposa, B. A. TonvandgBgdS@A. d Uisj bz
izlz f tc 5 9 2818,EG2[3) B38.

QI—|I—|I—|:l—|
FD>WNDT P

144


mailto:tishin.pavel1999@gmail.com

IMonyyenne yactun PtO2 u ux npuMeHeHHe )i NIPUTOTOBJIEHUS
reTeporeHHbIX KATaJIn3aTopoB

N. A. TxBylenkba BacunbuyeHKDO

R1m &) 1061, . [ Ootjdids! joaO 3, 1 Botsc
BL1v, kdz 1dsetsea® 2, |1 satsmMdeBdtmM¢ 6
p.tkachenk@ag.nsuru

DOI: 10.26902/ICFM_RQ22_P3

PacTyuwni MWUPOBOI cnpoc Ha nnaTtTuHy obycno
B rerTeporeHHOM MU T OMOlFTeHHOM KaTanuse. B cBAa3
METOALOB NONTYyYeHUSA HOBbLIX 3 ®(MEPeKTMUBHBX KaTanumTtwu:
HTepeacTBOCTMW®, BaXHbM HanpaBNeHUWUEM B XWUMUMN
eTofO0OB NONYyYeHWSs U CBOMNCTB NpejgwecTBEHHWKOB
0A4bl, 6GblNO0O nNoKas3aHO, UYTO KOMMOAEKCb NAaaTMuHDB.
4 O6HDbBMMU npekypcoapamma gwaTaaoumTmyeck mPtOakTus
Pt&« H a NOBEPXHOCTHb pasHoKwHexie MaT dmmai/aciB pabdo
ccnepoBaHMIo KapboHaTHblX n CynbdarTHblX K oMM

-

X npmnmMeHeHNA B nNpUIroToBaeHNMN retTepor €HHBbIX K ¢
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Puc.4.( ABFM-Mmun Kk po ot or p RinB)r pacmu u K COHBae pkcanTManmsz atTope
PtG/CeQ(50% PtQ) B 3aBUCUMOCTWU OT TemMnepaTypet

B pe3synbTarTe npoBefgéHHOT O mccnepgoBaHM4 ce
rmaopokcapnpaHi)yn( 6binu onpepgenedHosl rpaHM”LU b K OH
W TemMnepaTyp, B KOTOpPbX HabnwpaeTcsa TeHAfEHLUMN:

nnaTtuHexHPtnh@cpeagcTBOM NOTMKOHAEeHCaAaULMMU KoMnna
M3 yuyeHbl MOpdonormMANa uvexearpapwmiEble 1xapakKTepucTuUKk
pas3paboTadtbl nopagxoaAabl ans n x HaHeceHMNA H a

B xXxope paboTb MaTepuanb MCNbITaHb B KayvecTBe
doTOoOKaTanumTunuyeckoe BP¥CsENe) /e H @ Ie U CBNGEHAIAA [0 Hly T e p
(cmucB)ul(cenek TuUuBHOE paBmmDpkBE-MNACNG.Tr nagpas3unH

t OBBISO o' f sdzdzj dzO fted W ddzOdzmtso 5?2 Y SHHJ WNCJ [ 5
73-10038).
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TensocToiikue NoJTUMepHbIe KOMIIO3UTHI € OJHOCTEHHBIMH YIJIEPOIHBIMH
HAHOTPYOKaMu

AA. defSp®mB Ky PyBeY.oBX0o1x0eB

R1m o] t o1, Ht. [ Ootejdas: joO 3, 1 Baotsfc
Bquvuv, fHt. s. [OtEMO 20, 1 tsotMmdsedtcms
&R " toéd1, BkEdz. w:A7008E:sO 52 6, UL A&ZOdA

andrew_fedorov_1999@mail.ru

DOI: 10.26902/ICFM_2022_24

Pa3pa6boTKa HOBbLIX 371eKTponpoBOASWMX NOAMMERPp.!
3afgavyeli COBPEMEHHOIO MaTepuanoBepfeHMUS. MNonuwm
B paMKax paboT nNeOMeEeHTQBE HMNM0E KHTOBGIHKN KW, HEeKOTOopbe
OGbITb peweHb C MNOMOIWbIK KJAacCCUYEeCKUX MNONYyNPOBO
MpumepoMmM TakKWx 3apgady MOXeT CANYyXUTb Tpeb6GoBaHI
M 6GonblwMne pgedopmMauunun. 3EHOTHREP HILEEX AHOMERET X WM X bl C B (
MaTpuubl NO3BONAKWT pewaTb Takue 3apgauun. TMpuuem
yrnepoagHbXx HAHOCTPYKTYPUPOBAHHBIX YyacTuy Aagenaert
HO W NPUBOAWUT K Y/NyoeWeRBAW MexXxaHWUYECKUX CB

HacTosuwasa pab6oTa nocBsuWeHa pas3paboTke 3NnNeKT

AnA 3apgadu BbiICOKOTeMnepaTypHOW 39NMTeKTPOHNUKMN.
mccnepoBaHmsa TemMnepaTypHbBX 3aBuUCUMMOCTEen 3nex
nonumepHwWb MARTCPMUOEeH3IUMMUMgasona C OAHOCTE@HHDbBLMMU
(OYHT) B KauyecTBe 3neKkTponpoBoOoagsaAwemn @dasbl. Mo
TennomMmexaHMUW4yYecKNMN XapakTepucrtumkamm, a WMEeHH
CoOXpaHeHNE MeXxaHWweadgikpa@aT€puniBdBMBOAELIE[L 0 TemneparTyp.
npeBblwa®eC. 360Opas3ubl O6bIAM NONYyYEe€HbB U3 KWOOMOMUAH
pacTtBOpE nNonunoeHBWEMV2H&PEOANLABHE. Oncnepcwuwu
Ha CTeKnaHHBbEe NMopnasnaoXKHu, B bl CA//WanBEaK1.N C B bl /UN  CTHA
KOMNO3UWTbB C MaccoOBbM coagepxaHmem OYHT %B wMarTyf
MokaszaHoO, 4YTO KOMMNO3MWUT bl c condprrxzcngmMm ABGYIH
HesaNeKTpPONPOBOAALWNMMI. MccnepoBaHne TemMneparTyp

opa3lLOB MNOTYyYEHHbBX KOMNO3WTOB O6ObLINO NpoOBefeHO
BLICOKOT O Bakyywma Chlasneapmwe Tremme phsyPaxXx CoT KO
Takxe O6bl1 MmccnepoBaH 3/eKTPOHHBLN TpaHCNOPT B
OT K&O@MHOW Ko® 44,pAHCNOPTHOM cocypape [Abwapa B art
OT XWUT KOMNO3MWTOB NPUBOAWNUT K cCcywecTBeRmPmMY Yy B
KOMHATHOW TemMneBRaogpe. oBMEAMEH @GRIOL LT ¥3MHraa4y esH M50
aAn4 KoMao#Hm™a copgepxaHmem OYHT n B l-H4Mpasa
copepxXaHuewm. Takoe yBenmuyeHumne 3neKkTpoconpor
Kunmcnopopga ¢ OYHT, K O Tperpenia  GO/NYsHK MNTO /1Ny MPNMDEBCORAKM N K O
UemM MeHbWwe copgepxawmme, OVYEIN BOR®O®@MMNOP WECTBEHHbI
nonNnynpoBoOagHUKOBBX OYHT B 2N1eKTPONPOBOAHOCTHb
OYHT) , M CcCOOTBEeTCTBEeHHM ateaewi@EeTKIHEe e U3 MeHEeHUue

RMMdz Hse Odzedd of ftsdzdze dets L O Mydls ¢ tcO@O@24f smmd:
https://rscf.ru/project/2479-00224/.

[1] P. G. Collins, K. Bradley, M. Ishigami, A. Zet&cience2000, 287(5459) 1801.
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KarexoJsiaTHbIe IPOM3BOAHbIC HMPKOHO- U FrA()HOLICHOB

E. A. oR®mPunnoBa

R1im v (1061, w3, [Obdctgfgabs gtef¢ 630090
BL1v, kdz 1dsetsea® 2, |1 satsmMdeBdtmM¢ 6
efilippoval@g.nsuru

DOI: 10.26902/ICFM_2022_25

MponW3BOAHESIE MeTannoueHOoB PaHHMX nepexoan
B OpPpraHMyYyeckKkomM CUHTe3e B KadecTBe KaTmanusar
OAHAKO MX NPpoWV3 KOG MU P/ @KH@gaMn CpaBHUTENDb
npeanpPUHATO mccnepgoBaHue NMPOM3BOMAHbIX MeTan
361 uUStcjBBYy TU N3 ame e HH bl MICatknadCalfe x c/oadTadEMeWw C(TBEHHO

B CnyZs sseHf BoccTaHOBNEHNH MeTanna He npownec
MW oxapakTepusoBaHb Cco0o0T E@M(Caf )l 1o @M [{CaImn nekc
Ok u c n eGumeCaty] (M = Zr, Hf) nNPpPUMBOAUT K ManoycTOMNUYUBE
[CPM(SQPO(CRSDs) KOTOp®ble 6 bB/OVB @ 1© M a PMaeKT TOeapovv MNP B
KoopauvnHauua [JOoNoNHUTEeNbHOTI €EpMGatHM TR U SERGM O 1 B
COOTBETCTBYWIUWNX CEMUXMHONATOB HEe NPUBOANT.

BzaunmogedpZrMe G = n>tBuCGHsy) ¢ nupokieCafammpgae mo

npuBOAWNT K ¥ a TKeok o /EEpanSert) T . Bz3aunmcCp&Me TBUe
m xnWQPARAMBOAMT K MUTPaALUKU MEeTUNLHOW T pPpynnbl V
KaTex cCpArfCatf™ ] [ 1] . JaHHaAa peakuyuma nNnoTeHUMAInND

MOAMW(PUKALUMN XMUHOHOBDBLIX JIUT aHAOOB.

tBu
o tBu tBu
OH o)
’
- tBu
o)
(X Sl S
tBu O\ 8 5 0
u tBu
Cat36 ' \
A Cp'yZrMey, ———» ZrCp',
tBu O - CH4 — O/
/@EO' tBu _CH, i tBu
tBu 0" Cp',ZrCat®® Cp' = tBuCzH, Cp',ZrCat36Me
Cat®®

bolsstc B dzOGtsSHOtedls dOkzydesets kS sSotHIsjdzv ¢ . 7. da

[1] P. A. Petrov, E. A. Filippova, I. V. Eltsov, T. S. Sukhikh, A. V. Piskunov, M. N. Sokolov,
J. Organomet. Chem2021, 949, 121946.
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CunTte3 TBepabix pacteopoB Ca(Mo,W)Oq

OAMXpamifPomBKYy3HEKAKORA EKOWX

Ryf wf to1, . stsflssrcO 3, | sBoatfmdsdt
BL1v, kdz 1dsetsea® 2, |1 satsmMdeBdtmM¢ 6
d.khramtsov&@ag.nsuru

DOI: 10.26902/ICFM_2022126

CerogHAaAWHNIA MUP HEBO3IMOXHO nNnpepgcTaBuUuTb 6e:
ANsSs nNpouM3BOACTBA KOTOPbLIX McONnoOANb3yeTcsa 600b W

coefguVuHEHNIN. Tack, OLHMUMMU M3 nNepcnekKTUBHBX CO
ABNAKTCA BOW bMpawdEpambw.,eH U BOoOAdbdpamM BXOAAT
nepunmogumyeckKkom CUNCTEMbl, a Takxe pacnonar atwTt

cooTBeTCT-BaHWohpeksza naHTaHOMAHOT O cxXaTwus O r
XapakKTepHb O4YeHb ONUM3IKWUE 3HAWMEHOBE, amoMEBBR [N
paBHbe aTOMHbBE W MWOHHBLE o6bemb [ 1]. MoaTo0M)
ApYyTrunum 23 0ame Hesarhd MNb-T a , P33), MOXHO ©6bI1O0 O6b
WnpokMnx M3 0MOP (PH bl X CMeCae HAMOHLBIMULTBRP XD AaH
CTpPpYKTypamwu aAnsa 3T KNX 0 B W & n pkuivaecpc4omBCvaoN&ECe & 18 H € 1

4N A nNolyyeHMUNHd KaToLONKWMMUHOMODPpaAa BM3NgHEHABAAO
B cuyeTuyunukax [2]. Takxe pfaHHbBEe coefUuHeHWUA 4HABI
KnaccosB Cpenr OBblKyM@ARHANQUOHHOT O pacceunBaHWns4

WMpoKOIW obnacTbio OnNTMYEeCKOI npos3padyHoOCTWN,
M3nydyeHunme ©6GeszonacHOe ANSA Ye/NoOBeyYecKOro 3pewHLU
B MaTepumanoBefeHUUN aKTUBRAOTBHMECPK IMBXKRYCSSBOTBE
M Monué6pgartamMu, A0nNupo B3 YpRS, P3HI, 0 Hamspmwweime,s F
noMmnHecueHTHbedMaTEPMansB MeHee YyHUBepcanbHOT
nepeyvynmcaneHHbX nNPpUMEHEeHMUNR e ue He H akwigyerd o ,
mccnepoBaHMMW Ha CeroaHAWHWUNA [ eHDb.

Llenbt pfaHHOW pa6oTb O6Gbna pa3paboTka OoONTUM
pacTBOpPOB EaMaOuGaW@.me Mo Ny Y4yeHHLbe o6 pasuybl TBE
CaMo,W)O4 6 bl 1 1 M3ydUyeHbl pas3snnyuyHbBMMN MeTOoaawmm,, T alt
9NeKTpPOHHAaAasaA MUKPOCKONMUSN, peHTreHodgasoBbIN n T
cTana @as3oBas AuMmarpamMma C HeoOrpaHuWYeHHONW cwMe

[ OdzdzO% tcOBSISO orf f sdzdz] 2O fted Y BHHjYC] BOL BO S

[ 1] Mnnos C. H. Mo E e /oW [ GHEESEKHOAMEO PBIaX3 OKBObH 1€ HC N P O B
M YeTbLIPEXKOMMNOHEHTHbBX CUCTEM: AGagwapaH. CammT
2020, 154 c.

2l TpeTbdakoB IO a. n aop. HeopraHunmyeckasa xumma
B 3 T. T. 3: X wivenvsie HHTeoneeMp. eKXHOAK H2bxe Man S , 2007.

[ 3] XmnmMmnuyeckas SHUMKNONneAawnsa. T- M.2: /CoBef c Ke
SHUUMKMNoneAawnsa, 1990, 671 c.

[4] J. Liu, A. M. Kaczmarek, J. Billet, I. Van Driessche, R. Van DeDalton Trans,

2016, 4%530), 12094.
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Caoucrsie ruapokcuabl P39, vHTEepKaIMpOBaAaHHbIE MAJIOHATAMH
d-meraioB u pochopuianoppupuHaMu

E. O. URAule.H kD ©RnBp. bl HBUOENBY C T H bl X

R m tor1, [Jjdddhmtd?2 ft. 31, [tsMEo O
A RR¢cECe, Bkd [wihddyStow 20, [BMies0O 1C
RAME t 61, [ddddncd? . 31 Ctstef. 4,

kseterina@yandex.ru
DOI: 10.26902/ICFM_2022 27

Cnoncrtoble r’mapokKkcunmpab H®PESB (kKCTackB33)nouncTbliX "
HeopraHwuwyeckMmx MaTepunanoil PBDY UCTBES/BbaHHbl IC NB O 3

coyeTaHwmnA YHMWKANDbHbIX cBOMNCTB naHTaHWAoOB
KaTanumTunuyeckmumx) n MHTEepKa/npoBaHHBLX AaHMWOHOB
MaTepunanos Ha OCHOBE A aHH blX coegWuHEHWNN. Oc
MHTapRLULUMN B CI P33 @a@aHMWOHHGIBIX MaKpoMOneKyn u
NMOCKONbKY Tak ypaeTca u3bexaTb UX arperauyunmu,
YyCTOWYMBOCT b, a TakKkxXe wumccneposaTb UX Marlr HUT I

c KaTunoHaMpn PB3+oMa KIpoOpmnK nmyeckne coegunHeHUA,
CNeKTpPOM POTOXUMMYECKMNUNX n boTOhGM3IMUYEeCKMNX CB
MaTepumanoB And GoToOAMHaAaMMUYyeCcKOW Tepanum paka
Ona nNonyvyeHwus AHWOHHBIX W HIO@Q3IN P YWHOTP PUIPXM H OMBP O U
PYHKLULMNOHANbHBMMN TepMUHANbHBMMU rpynnammu. k
TepKanunpoBaH bl TONbKDO Cynb@oTuUupoOBaHHEBbIE n
cChopununNnbHBLBE NPOMN3BOAHEBbIE nopdmnpuruHOB obnapgat
KaTunoHaMpB8dPenwmnm nNpPpMMEPOM aHMUOHHBIX Kowmnn
BNAKTCA KOMNJJIeKCb NepexoOAHbBX MeTannos C Ma/
OTOp®bIE MOT VYT mcnonb3oBAaTbCA K aKkK KOMMOOHEHT bI
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