OT3bIB O®HIMAJTIBHOI'O ONIMMOHEHTA

Ha inccepTaunonnyto pabory INoxsansbuoii Onuu BuransesHb «Hccnenosanue
3aKOHOMEPHOCTEeH aHHOHHOIT (CO)noIMMepU3aLuK AKPUTIOHUTPUIIA: OT TMHEWHBIX
1O CBEPXPA3BETBICHHBIX MOIMMEPOBY, IPEACTABACHHYIO K 3allUTe Ha COMCKaHHe
YUYCHOH CTENeHH KaHAMu1aTa XHMHYECKUX HayK 110 Hay4YHOH cneuuansHocTu 1.4.7
«BbICOKOMONEKYISAPHBIE COCIMHEHUN (XUMUYeCKUe HayKH)

AKTYaIbHOCTH  Te€MBbI. [Momuakpunonurpun (ITAH) wu COIOJIUMEPBI
AKPUJIOHUTPHIIA HCTIONB3YIOTCS! JUlsl M3rOTOBIIEHUS MeMOpaH, [IJICHOK, B Ka4yecTBe
Pa3IMYHBIX  (YHKUMOHANLHBLIX 106aBOK, HO camoe LIUPOKOE IpPUMEHEHUE
nuneiinsie ITAH naxoust B kauccrse NpeKypcopoB AJig NMPOU3BOACTBA BOJIOKOH
Pas/IMYHOrO Ha3HAYCHWs, B TOM YHC/IE YIJIEBOJOKOH. [IpoGnema mnonyuenus
Ka4E€CTBEHHOr0  MpeKypcopa  Juisi  NpPOM3BOACTBA BBICOKOIIPOYHBIX U
BBICOKOMOAYJILHBIX YITIEPOAHBIX BOJOKOH SIBISETCS OIHON M3 aKTyaJlbHbIX 3a]a4
COBPEMEHHOr0 IMOJMMEPHOro MatepHaioBeneHus. CBoo HULIY 3aHUMAKOT U
MOMMEpEI, B ToM uncie [TAH, passersrieHHoro ctpoenus, KOTOpbI€ B CHITy CBOEro
CTPOCHHS HAXONAT NPUMEHEHHE KaK MaJIOBSI3KHe 100aBKHU B cMecH MOJIMMEPOB, B
MOJTMMEpPHBIC KOHCTPYKUHOHHBIC MaTepHaibl U B (YHKUHOHANbHbIE KHUIAKOCTH
(Macia, TOPMO3HBIE KUIAKOCTH 1 Ap.), CHIMBAIOLIHE areHThbl, KaK Cpe/ICTBa JOCTaBKH
JIEKapCTBEHHBIX CPE/ICTB, B KAYECTBE MaTepHAIIOB /I MeMOpaH u np.

B nacrosimmee Bpems B ipombitiienHoctd ITAH nonyuaror meronamu
KIIaCCHYECKOH pafuKalbHON MOJMMepPH3aLMH, OHAKO MOMCK aJIbTEPHATHBHBIX
CIIOCOOOB CHHTE3a, HMEIOLLUX NPEUMYILIECTBA 110 CPaBHEHHMIO C CYILECTBYIOLHM, H,
COOTBETCTBEHHO, KaTalu3aTOPOB 9THX MPOLECCOB MPOIOIKACTCS.

B sromM nname auccepraumonmas padora IloxBambhoii FO.B. Bechma
AKTyaJbHA, IIOCKOJbKY MNoOcBsieHa mnonyuenuio ITAH c peryiupyeMbiMu
CTPOCHHEM H  MOJIEKYISPHO-MaCCOBBIMH  MapaMeTpaMu METOJIOM aHUOHHOMH
TIOJIMMEPH3ALIHU C UCTIONB30BAHHEM Ge3MEeTa/IHYECKUX HHULIUATOPOB HAa OCHOBE
TPETHYHBIX OHLMKIIMYECKAX AMHHOB M HX CMeCel ¢ HU3LIMMU OKHUCSIMU ONIe()HHOB
B Cpene jaumetuicynbpokenia. Jlucceprantom B pe3ynbTare mNpoBeIEeHHbIX

uccie10BaHui pa3paboTtan anropuTm nony4denus [NAH paznuunoii CTPYKTYPbI — OT
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JIMHEHHOM 110 cBepxpasBeTBieHHoi. [Tpu sToM Gesoe [TAH-BonokHo, nonyuennoe
U3 JINHEHHOTO MOJIMMEPA, O CBOUM XaPAKTEPUCTHKAM HE yCTyMaeT BOJOKHY M3
MPOMBIIIEHHOr0 00pasia, a B cocTaBe ero, yTo HEMAJIOBaXXHO, OTCYTCTBYIOT
[IOCTOPOHHME MPUMECH, MOCKONIBLKY 3JIEMEHTHBIH COCTaB WHULIMATOpA MJIEHTHYEH
COCTaBy MmojiuMepa.

Hayunass woBu3Ha AMCCEPTALMOHHOM  pabotel  [logBanmenoit K).B.
3aKTIOYACTCA B TOM, YTO B PE3y/bTaTe CHCTEMATHYECKHMX MCC/IEIOBAHMI ObLIH
H3Y1€HBI 0COOCHHOCTH (CO)NOAUMepH3aLH akpunonutpuia (AH) nox neiicteuem
HMHULIMHPYIOIIMX CUCTEM HAa OCHOBE OMIMKIHYECKHX TPETUYHBIX AMMHOB M MX
CMeCe C HUBLIMMH OKHMCSMU onepHHOB B cpene AMMETUIICYIb(OKCHIA TpHU
KOMHaTHOW TeMreparype.

JluccepTanTom BriepBbie ycTanoBneHo, uto MOJIMMepHU3aLust o1 IeHCTBHEM
MIPOCTBIX HHULIMATOPOB — OMUNKINYECKHUX aMUHOB | ,4-1nazabuuukio[2.2.2]okrana
(IABKO), 1,8-nnazabuuniio-[5.4.0]-yuaenena-7 (ABY) — nosBonser nposoauTs
IPOLECC aHHOHHOM (Co)ronumepu3anum AKPUJIOHHTPHJIA TaKUM 00pazoMm, yTo B
34BHCHMOCTH  OT yCIOBHH (NIPUCYTCTBHE MIM  OTCYTCTBHe COMHHLIMATOPOB,
BIIJKHOCTB M T.J1.) 00pasyloTesi HonuMeps! pasnuuHoi MOJIEKYJIIPHOI Macchl — OT
ACCATKOB THICAY 10 MHIUIMOHOB, M Pa3iM4HOMN CTPYKTYPbl — OT JHHEHHOU 0
CBEpPXpPa3BETBIEHHOM.

Cnenyer ormeTutb, uto B paboTe BrepBble yCTAaHOBIEHA B3aHMOCBS3E
MEXAY  COAEpXaHHWEM  BOJAbI B  peaKLMOHHOM Cpeie M  aKTHUBHOCTBIO
OHMUMKITHYECKOro TPeTHYHOrO aMuHA B MHULHHPOBaHMH nonumepusanun AH, urto
BAXXHO JUIsi aHHOHHBIX [POLIECCOB.

Ilpennoxen HoBwiii HHULHATOD aHMOHHOM mnonumepmsamu AH —
HCTBEPTUYHOE  aMMOHMEBOE  OCHOBAHME  TeTPa’THIAMMOHMIL I'MJIPOKCH]I,
[PE/ITIOKCH MEXaHU3M NPOTEKAHHUS PeakLuu U OXapaKkTepHU30BaHbl MOJyYEHHbIE ¢
€r0 UCTI0NIB30BAHUEM IMOJIUMEDDI.

BaxxHo ormeruTh 1 NPAKTHIECKYIO 3HAYHMOCTL PaboThI, COCTOSILIYIO B
TOM, YTO MOJY4YaeMble METOJOM aHHOHHOI MOMMMEPHU3ALIUK B NPHCYTCTBUU

ITPOCTHIX HAOCTYITHbIX HHHIJ,H&TO]J()B Nnpu  KOMHaTHOM TeMHepaType, T.C.



OTHOCHUTEJIBHO 3KOHOMHYHBIM  Criocobom, JuHelinole [IAH MOI'YT HaMTH
MPUMECHEHHWE B KauecTBE IMPEKYPCOPOB /AJsi MOJYYEHUS BOJIOKOH pa3jIuyHOro
Ha3HA4YCHUsI, B TOM YMUCJI€ YII€BOJIOKOH.

Huccepraumonnas  padora COOTBETCTBYET  TACNOPTY  HAYYHOM
crnenuansHocTy  1.4.7 - Bbrcommonexynapﬂble coenuHenus. O0Onacth
HpE/ICTABICHHBIX B pabOTe HCCIIEIOBAHMIT COOTBETCTBYET MyHKTam 2 u 3.

[IpencraBnennasi asropom Aucceprauus 0QOpPMIIEHA B COOTBETCTBHM C
TpeboBanusamu BAK P®. Crpykrypa u obsem AMCCEPTALliK  COOTBETCTBYET
TPeOOBAHHSAM, NPEABABIIEMBIM K KBATH(HKAIMOHHBIM paboram. PaGora usnoxena
Ha 163 cTpanunax, BiIOuUaeT BBC/ICHHE, JMTEpaTypHbIH 0630p (I'nmaBa 1),
IKCTIEpUMEHTANIbHYIO HacTh (I 1aBa 2), nojyyeHHble pe3ynbTaThl H UX obcyx)aeHue
(I'maBa 3), 3akiioueHHe ¥ BBIBOABL, CIUCOK UMTUpyeMoun JuTeparypnl (162
HAaHMEHOBaHMS ).

Bo BBeaenun 000CHOBalbI aKTYalILHOCTD TEMBI MCCIIEIOBAHMS, HAy4YHAasI
HOBHM3HAa  paboThl, ee  Teopernueckas U NPaKTUYECKasi  3HAYUMOCT,
chopMyTHpPOBaHBI LENbL M 3ajauu HCCJIEI0BAHUSI, TOJOKEHHUS, BLIHOCHMbIE Ha
3aLIMTY, OMUCAHbI METOJOIOIHSI W METO/bl MCCIEIOBAHUS, NPUBECHbI CTENEHb
AOCTOBEPHOCTH M anpobalui pesyibTaToB.

JlurepaTypusiii 0630p nocssien aHaJli3y U CUCTEMAaTH3allMK Pa3IuYHbIX
MeTonoB monyueHus IIAH kax numseiinoro, Tak u Pa3BETBICHHOI'O CTPOEHHMS.
OnucaHbl OCHOBHBIE METO/IMKH (hopmoBaHUst GeTOT0 M YEPHOTO BOOKHA Ha OCHOBE
ITAH. PaccMoTpeHb! 06:1acTH 11prMeHen s Kak caMoro TIOJIMAKPHIIOHUTPHUIIA, TAK U
BOJIOKOH Ha ero ocHose. Takum o6Gpazom, JUTEPaTypHBI 0030p COOTBETCTBYET
TEME  IMCCePTALMOHHONH  paboThl, CBUAETENLCTBYET o npodeccHoHanbHOM
KomnereHTHocTH [loasanbhoit 10.B. B nanHoii obnactu u JIaeT HarJsijHOe
MPEACTABICHUE O COBPEMEHHOM YpPOBHE PacCcMaTpUBAEMBIX npobneM. OueBuaHoO,
YTO 0030p JUTEPATYyPHBIX [AHHBIX NO3BOJIMI aBTOPY OIpeNesuTh Haubosee
aKTyajlibHOE HarnpaBJieHUE pa3BUTHSI COOCTBEHHBIX MCCIIEIOBaHUH,
chopmynupoBare nHenu U sanaym paboTel W nanee oueHUTH HOJIy4YeHHbIE

pe3ylbTaThl Ha (hoHe 00LIEro coCTos IS MPOBIEMBI.



4

B skcnepumentanbnoii uacrn INoasansnas 10.B. NOJAPOOHO OMNKCHIBaeT
PEaKTHBBI, MaTepualibl, MPUOOPLI U 06Oy L0BaHMeE, KOTOpBbI€ OBLIM MCIOJIb30BAHbI
[TpH BBITIOTHEHHH IUCCepTallHOHHOM paboThl. [ToMumo 5ToTO, IIPUBEIEHA METOIUKA
MPUTOTOBICHUS ~ 00pa3sUOB  NPH  NOJAMMepH3aUMH COMOJIMMEPH3ALIUU
AKPUJIOHHTpPHIIA MO]] ICHCTBIEM MCCTelyeMbIX B paboTe UHULIMUPYIOLIUX CHCTEM
AHHOHHOIO THIIA.

B pabore O6buin HCHOAB30BaHbB KHHETHUYECKHe METOJIbl aHalu3a C
npumenennem  MK-cnextpockonuu.  Cpoiictea MOTyYeHHBIX  MOJIMMEPOB
0XapaKTepU30BaHbI MeTOaMu reJib-MPOHUKAKLIEH Xpomarorpagumu,
AU GepeHIMaNbHON  cKaHUpYiOLIeii kanopumerpuu, AMP-cnektpockonuu wu
HU3KOBOJIbTHOM pacTpoBoOii IEKTPOHHOM MHKPOCKOITHH. PactBopsl,
TIPUTOTOBIICHHBIE HA OCHOBE MOTY4YeHHbIX B paboTe MOJIUMEPOB, H3YYEHBI C
NMPUMEHEHUEM BUCKO3UMETPHH M POTALMOHHON PEOMETPHH.

ITomumo skcnepumenTanbubix MeTOAMK, NPUBEJIEHBl METO/BI KBaHTOBO-
XUMMYECKHX pacyeToB, NMPEeANPUHSITBIX Il yTOUHEHHS MeXaHH3MAa peaKiuu.

[lonyuennbie B pabore pesynbratel M ux HHTEpIHpeTalus OMucaHbl B
TpeThei riase « PesyabTarhbl u ux obcyaenuey.

B pasgene 3.1 npejcraniens: pe3ynbTaThl CMHTe3a JuHeiHoro [TAH noj
ACHCTBUEM UMKINYECKHX TPETHUHBIX dAMHUHOB, M Ha OCHOBaHHMHU IMOJYYEHHBIX
KHHCTHYECKMX  NaHHBIX M KBAaHTOBO-XHMHYECKMX pacdeToB obcyxnaercs
BO3MOXHBIH MEXaHHU3M MPOTCKaHUS PeaKLHu MOJIMMEPHU3ALUH aKPUIIOHUTPHUIIA.
M3yyennl cBoiicTBa  06pasyioimxcs MOTMMEPOB — MOJIEKY/ISIPHO-MACCOBbIE
XapaKkTCpUCTUKH, CTENeHb pa3BETBICHUS, TePMHYECKOE W peosioruyeckoe
noseaeHue. B pesynbrate  nposeseHHBIX HUCCIICIOBAHMH  MOKa3aHa WMX
TIOTeHIHANBHAS CIIOCOOHOCTE K BOTOKHOOGPa30BaHHIO, YCTaHOBJIEHO, YTO (PH3UKO-
MEXaHUYeCKHE CBOIWCTBA BOJIOKHA U3 nuHelHoro ITAH me YCTYyNalwT CBOMCTBaM
BOJOKHAa = M3 KOMMEpYECKOr0  MOJMMEpa,  MOIYYeHHOTO paaMKaIbHOM
OJIMMEpPHU3aLIUE.

B pasgene 3.2 npusomsres PE3yNbTaThl HCCNEAOBAaHHH IO CHHTe3y

pasBeTBiieHHOTO [TAH noa aeiictsuem PAa3JIM9HBIX HHHLIHATOPOB aHHOHHOI'O THUMA"



CMeCeH wMKIM4Yeckoro amuHa JIABKO ¢ Pa3JIMIHBIMM  HHU3LIMMH OKHUCSIMHU.
[onpo6uo wm3yuena kumetvka npouecca, B COBOKYIIHOCTH C HCCJIE€JOBAHUSIMHU
meTonoM SIMP 9T0 no3Bosmio MpeacTaBUTh BO3MOMKHEL MEXaHHU3M peaKiLuu
nonumepusauun AH B npucyrcTBuM ykazaHHBIX MHULHATOPOB. Y CTaHOBJIEHO
yckopstoliee BIUsIHHE OKHCH 0JIeMHA 1 BIIEepBble UCCIEI0OBAHO BIUSHME BOJIbl Ha
KMHETHKY mnonuMepusanuu. [lomyyensl pasBeTBieHHbIe conojiumepel AH ¢
MCTAaKpHJIOBBIME MOHOMepamu. M3yuensl cTpykTypa U cBoiicTBa (co)nonumepos, u
CACMaH BBIBOZL O TOM, YTO H3MEHEHHE YCJOBMH peakiuu MOJIMMEpH3aLUU
(cootnomenne JIABKO-okuch, Tin OKHMCH, KOHLEHTpaLus WHULHUUPYOLIeit
CHCTEMBI,  COLACPKAHME  BOAbI) ABISETCS HMHCTPYMEHTOM peryaupoBaHusi
XapaKTePUCTUK  OOpasyloMXCsi  pasBEeTBIEHHBIX W CBEPXPa3BeTBIEHHBIX
(co)nonumepos. Ycranosneno, uro HOJIyCHHBIE CNIA0Opa3BeTBICHHbIE MOMTHMEpEI
TIPOZICMOHCTPUPOBAJIH TIOTEHIIHATBHYIO CTOCOGHOCTD K BOJIOKHOOOpPa30BaHHUIO.

ITokazano, 4yro ucnonwsosanue BIIEPBBIC MPEMIOKEHHOTO ISl AHHOHHOI]
fonumepusaumu  unnnmaropa TOA npuBomur K 00pa3oBaHMIO MONMMEpPOB
Pa3BETBIICHHOTO CTPOCHHA, CTENEeHL Ppa3BETBICHUS U MOJIeKyJIspHasi Macca
KOTOPBIX 3aBUCHT OT KOHUeHTparmu THAT .

B 3apepnatoiiem pasaene 3.3 IIPEAICTABIEHBI PE3yJIbTAThl MCCIEHOBAHUS
PCOJIOTHYECKUX CBOMCTB CMECEBBIX DPACTBOPOB HAa OCHOBE JMHEHHOrO M
CBepXpasBeTBieHHoro I1AH. I'lokasano, yto BszkocTh TPEXKOMITOHEHTHOM cMecH
(¢ yueToMm pacTBOpHTENs) cHMKAGTCS NPONOPLIHOHANIBHO  YBEJIMYEHHUIO JIOJIH
passeTBieHHoro [1AH orHocutensho Toi e KOHLIEHTPALIUK pacTBOpa JIMHEHHOro
nonumepa. IlonyueHnsle Ha ocnoBe cMecH THHEHHOIO pasBeTBieHHoro [TAH
TUICHKH XapaKTepU3YIOTCs JI0BOJILHO BLICOKOH MOPHCTOCTBIO, 4TO YKa3biBaeT Ha
BO3SMOXHOCTb NIPUMEHEHHS TaKHX MJIEHOK B KaYeCTBe MeMOpaH.

HocToBeprocTts MOJAYYCHHBIX pe3ynbTaToB obecnieunBaercs
HCTIOIL30BAHHEM OOLIMPHOTO KOMITIEKCA COBPEMEHHBIX METOJIOB UCCIEAOBAHUS U
HOATBEPKAAETCS BOCHPON3BOAMMOCTbIO JIAHHBIX.

BeiBoabl o auccepraimonnoii paboTe 0OOCHOBAHBI, OHH MOTHOCTHIO

COOTBETCTBYIOT €€ LeJIsIM U 3aJavdam.



[lpuBenennoii  undopmanyu  nocTaToyHo s BOCTIPOU3BEACHUS
PE3yJbTaTOB B IPYTHX J1A00PaTOpUsIX.

ABTOpedepar NONHOCTLIO OTpakaer COIEpXKaHWE JIUCCePTALMOHHOM
paboTsl. OCHOBHbBIE TMONOKEHUS, BHIHOCHMBbIE Ha 3alIMTy, OIyOsnKoBaHsl B 16
neYyaTHbIX paborax, BKJAKW4Yasn 4 crarhbu B KYpHaJ1ax, peKoMeHA0BaHHbIX BAK
P® u nuaexcupyempix B MEAAYHAPOAHOH 6a3e naHHbIX Scopus, u 12 Te3HcoB
AOKIIaZIOB Ha BCEPOCCHUCKHX M MEIK LY HAPOTHbIX KoH(pepeHusX.

IlpuHIMIHANBHBIX  3aMevanuii, CYWIECTBEHHO BIHAIOWIMX Ha OLEHKY
KayectBa paboTel, Her. Tem we MEHEe, Mo AUCCEepPTALlMOHHOW paboTe MOKHO
OTMETHUTE HECKOJILKO MOKeJAHUN K 3aMedaHuii:

1. C. 73 (tabn. 3.4) - nouemy MpOHCXOaUT cykeHne MMP ¢ noBsieHuem
KOHLEHTpaLWK TPETUYHOIO AMUHA B PeaKLIMOHHOM cpese?

2. B pabote He Gbl10 MccnenoBaHo TCPMHUYECKOe MOBECHUE TOJTyYEHHBIX
(co)nonumepoB Ha Bo3uyxe. Do HO3BOMUIO Gb OoJiee MOJHO OLEHUTH BIUSHME
HeeneyeMeIx MeTon10B cunTesa ITAH na ero tepmudeckoe noeenenue s YCJIOBHSIX
MPOTEKAHMS HE TOJILKO PEaKUMH LMKIM3aLNH, HO U ISTHAPHPOBAHUS M OKHC/ICHHS.

3. Tlouemy ma  kpuBbix JICK paccMaTtpMBangach  TOJBKO
BBICOKOTEMIIEpaTypHas 00/acThb, a TakyKe OTCYTCTBYIOT JaHHBIE 10 TeMIiepaType
creknoBanus? Takke B npencraBaeHHON paboTe He XBaTaeT JaHHBIX
TEPMOTPaBUMETPHHECKOrO aHaNN3a, ¢ MOMOIUBIO KOTOPBIX CTATO Obi BO3MOKHBIM
OTBETUTL Ha BOMPOCHI, KOTJ1a HAYT IIPOLECCH PA3IOKEHHS, a KOIIa — LUUKITU3AI1H.
OO11y10 KapTHHY TEPMUYECKOIO NOBECHHUS HCCIIe/TyeMbIX B paboTe nouMepoB, Ha
MOW B3I, AONOJHHI Obl MAcC-CIeKTpaibHbIM aHaIu3 ra3006pa3HbIX NPOJyKTOB
pasyioxKeHus.

4. U3BecTHO, 4TO aHMOHHBIE MPOLECCHI  TNPOTEKAIOT TONBKO B CyXHX
yenosusx. IToueMy st TpeTHUHBIX aMUHOB M WX cMeceii ¢ OKHMCSIMH 3TO TPaBUIIO
He JieficTByeT?

5. IlpuMeHeHHe TeTpadTHIAMMOHUS FHJIPOKCHIA B KAa4eCTBE MHULIMATOPA
AHHOHHOHM TOIUMepHU3allK AKPUJIOHHTPHIIA — HMHTEPECHOE OTKPBITHE, OJHAKO

H3BE€CTHO, YTO HHTPHUIIBHBIE pynibl nonnaxpunonﬂ'rppma OMBUISKOTCH B
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MPUCYTCTBHH CHJIBHBIX OCHOBAHHI, OTCIO/Ia BO3HHUKAET 3aKOHOMEPHBIH BOIIPOC:
Ha0JIF0IaeTCsl JIU YTO-TO NOA0GHOE B paccMaTpuBaeMOM HCCIeOBAHHU?

YKazaHHble 3aMeYaHusl, OIHAKO, He CHIDKAIOT BBICOKYIO OLEHKY paboThl B
LICJIOM W HE yMasIOT 3HAYMMOCTH JIMCCePTALIMOHHOTO MCCIIeOBAHMS,

Takum  obpasom, auccepraumonnas padora 10.B. IloaBanbHoii
«HccnenoBanue 3aKOHOMEPHOCTEH AHUOHHOM (co)nonumepuzanuu
AKPUIIOHHUTPHIIA: OT JIMHEWHBIX J10 CBEPXPA3BETBJICHHBIX MOJIMMEPOBY» MOJHOCTHIO
COOTBETCTBYeT TpeOoBanusM 1. 9-14 «Ilonokenus o NOPSIAKE TIPUCYXKICHUS
YHEHBIX CTEMeHEe», yTBEPIKACHHOIO MOCTAHOBICHHEM IlpaBurensctea P® or 24
centsiops 2013 r. No 842 co Bcemn HOCHACNYIOIUMH U3MEHEHHSMH, a4 €€ aBTop,
Ionsaneuas KOnus Buranvesna, 3aCy’XKHUBAe€T NPUCBOCHHUSI YYEHOM CTelneHu
KaHJnnata XHMHHYECKMX HayK 110 HAayYHOM  CHeLHATLHOCTH 147 -

BricokoMorekyisipHble coenunens (XHMHYecKHe HayKn).
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