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O(QUIMATBHOTO  ONIIOHEHTa,  BEAYHIEr0  HAY4YHOTO  COTPY/IHHKA
Huctutyra usuxu muxpoctpykryp PAH a.¢.-m.H. B.JI. MuponoBa, Ha
JauccepTalMoHHy0 paboty Mopo3oBoit Anubl CepreeBHbl «CamocOopka
psla KOPOTKOLENHBIX OJMIONENTHIOB ¢ o00pa3oBaHHE MHKpPO- U
HaHOOOBEKTOB M MX CBOKCTBA IO JAaHHBIM CKAHUPYIOLIEH 30HI0BOM
MHUKPOCKOIIMM», TPEJCTABICHHYI0 Ha COMCKAaHME YYCHON CTeleHu
KaH[uaTa XUMHUUYECKUX HayK mo cneumanbHocTH 1.3.17 - Xumuueckas

(pu3nKa, ropeHue U B3phIB, (PU3UKA SIKCTPEMATBHBIX COCTOSHUI BEIIECTBA.

Huccepraunonnas pabora A.C. Mopo30BO# IOCBAIIEHA HCCIEAOBAHUIM
nporneccoB (GOpMHPOBaHMA TOHKHX CIOEB psfa OJIMIONENTHIOB Ha DPAa3IUYHBIX
II0JITOXKKAX U B PA3IUYHBIX YCIOBHUAX. AKTYyallbHOCTh JaHHOM paboThl 00yCIIOBIEHA,
HOBH3HOH M BaXXKHOCTBIO O0BEKTOB HccienoBaHuii. OcobeHHOCTH (OPMHUPOBAHUS
[UIAHAPHBIX ~KPUCTAUIMYECKUX CTPYKTYP Ha OCHOBE MENTHI0B MHTEHCHBHO
M3y4alOTCs MHOTMMM TIpynrnamMud B Mupe. JlaHHble HCClIeOBaHHS HMEIOT Kak
(yHIaMeHTaIEHOE 3HAYEHUE, TaK U 3aTParuBarOT PasIdYHbIC MPHKIATHBIEC aCIEeKTHI,
CBSI3aHHBIE ¢ OHMOCOBMECTMMBIMH TexHoJorusmMu. C 3TOH TOYKM 3peHus,
HCCIIE[IOBaHMs], IIPOBEJCHHBIE B JuccepTaloHHOW pabdore A.C. Mopo3osoi,

ABJIAIOTCA Ba’XHBIMH U aKTyaJIbHBIMH.

JuccepranmonHas pabota COCTOUT U3 BBEACHUSI, TPEX TJIaB U 3aKIFOYCHHSL

Bo BBenenuu cHOpMyIHPOBAHBI IS M OCHOBHBIE 3a[a4d AMCCEPTAIMOHHOM
paboThl, 000CHOBAHBI aKTYallbHOCTh TEMbI, BEIOPAHHOM JIJIsl HCCIICIOBAHMS, HAYYHAS
HOBH3HA pabOTHl H €¢ MpaKkTHYecKas 3HAYUMOCTh, & TAKXKe TMPUBOIATCS MOJIOKEHIS,
BEIHOCMMEBIC Ha 3ammry. IIpuBeneHsl cBeneHus o6 ampobamuu paboTHl U JTHYHOM
BKJIAZIC aBTOPA.

B nepmoii ruase mpuBeneH 0030p IMTEpATypel MO OCHOBHBIM TIPOOIIEMaMm,

3aTPOHYTHIM B TUCCEPTALIUY.



PaccMaTpuBalOTCs M3BECTHBIE METObI ()OPMHUPOBAHUSA HAHOCTPYKTYP HAa OCHOBE
OJIMIOMENTH/IOB 3a CUET CaMOOpraHu3aIuu U camocOopku. OOCYKAar0TCS pasInIHBIE
(bakTOpEl, BIMSMIONME HA (OPMHUPOBAHHE CIOCB OIMIONENTHIOB, TaKue Kak
aAMHHOKHCIIOTHEII COCTAaB MENTHIA, THI IIOUIOKKW, THII PACTBOPHUTENS, a TaKXKe
METOJMKA ¥ YCIOBUS (POPMHPOBAHHS CIOEB (TemIepaTypa, BIaKHOCTB). Kparko
pPacCMOTpPEHBI OCHOBHBIC HANpPABICHMS IPUMEHEHHH CTPYKTYp Ha OCHOBE

OJIMTOIICTITUIOB B OHMOTEXHOIOTHUSIX U MEIULIMHE.

Bropasi riiaBa sBISETCSE METOMIECKOM M COJEPKHUT OCHOBHBIE XaPaKTEPUCTHKA
HCCIIENYyEMBIX 00pa3sIoB, OMUCAHUE SKCIEPHMEHTAIBHBIX YCTAaHOBOK M METOIHK.
BoJIbII0e BHUMAaHKE Y/IEJICHO JBYM OCHOBHBIM METOJaM HCCIENOBaHMsA 00pasloB —

aTOMHO-CHJIOBOM MHUKPOCKOIIUM ¥ MUKPOCKOITHH ITBE303ICKTPHYECKOro OTKIIHKA.

B Tperbeii Ii1aBe MPHUBEICHBI PE3YJIBTaThl 3KCIIEPUMEHTAIBHBIX HCCIIEI0BAHHI
GOpMHUpOBaHKS CIIOEB OJNUIONENTHIOB HAa PA3NUYHBIX MOJIOXKKAX M B PaslIUYHBIX
YCIOBUSIX. ABTOPOM NPOBEAEHBI OOIIMPHBIE MCCIEIOBAHMS POCTA IJICHOK IIIMIWI-
rmanuda (GlyGly) u rmmmn-rmunun-romasa  (GlyGlyGly) ma ruapoduibHbIX
ruapoOOHBIX TOMIOKKAX CHENUATbHO 00pabOTaHHOIO KpEMHHs, a TaKKe Ha
TO/UIOXKKAX TMUPONUTHYECKOro rpadura (ruapodobHas MOBEPXHOCTb) U  CIIFOIIEI
(rugpoduiabHas TOBEPXHOCTH). VI3ydeHBI OCOOCHHOCTH M3MEHEHHS CTPYKTYPHI
aMOp(HBIX CJIOEB [aHHBIX MAaTEpHalOB IIOJ JCHCTBHEM I1apOB  Pas3IMIHBIX
opraumueckux coenuHeHuii. Ocoboe MeCTO B HCCIEJOBAHUAX  3aHUMAIOT
OKCIIEPUMEHTHI 110 W3YYCHUIO BIMSHMUA IApOB BOABL Takke 00CYXIaroTCs
MEXaHM3Mbl BIMSHUS MOeKyl Boael Ha camocbopky GlyGly m GlyGlyGly ¢

TMPUBJICYCHUEM KBAaHTOBO-XUMHWYICCKHX PaCICTOB.

ITpoBe/IeHBI 3KCIIEPUMEHTAIBHBIE HCCIIEI0BaHUsI OCOOEHHOCTEH (DOPMUPOBAHUS
cmoes (enunananun-neiinuaa (PheLeu) wu nefin-penmnananuna (LeuPhe) B
NPUCYTCTBMM TNapoB MeTaHona. Ha maHHBIX oOpasmax oOHapyXeH mbe303( ekt
IIOCPE/ICTBOM H3MEPEHHsI JIOKAJIBHOIO IbE303IEKTPUYECKOr0 OTKJIMKA METOAaMU

CHJIOBOM MUKPOCKOIIHH.

B 3axinrouenun chopMyIMPOBaHEI OCHOBHEIE PE3YJIbTaThl paOOTHL



Ha Moii B3rusgg, HawOonee  BaKHBIMH - Pe3ysbTaTaMU  JIMCCEPTallHH

A.C. Mop030BO# SBIIOTCS CIEAYIOIIHE 1Ba.

A.

IlepBHblii pe3yabTaT

[TpoBeaeHa cepus CpaBHHUTEIBHBIX UCCIEI0BAHUN 0COOEHHOCTEN
dopmuposanust cinoeB rmmwi-raunuHa (GlyGly) ¥ radiun-rivinui-radarHa
(GlyGlyGly) na runpodmibHBIX ¥ THAPOGOOHBIX NOJJIOXKKAX B YCIOBHIX
HACBHIIEHUS NapaMy Pa3IHYHBIX PAaCTBOPUTENEH. Y CTaHOBIIEHA KIIIOYEBas POIIb
IapoB BOJBI B MPOIECCE KPUCTAUIM3AIMHA CIOEB IIPU COBMECTHOM BO3JIEHCTBUM
C IMapaMH OPraHUYECKUX PacTBOPHUTEICH.

3aMedyaHus M0 JaHHBIM HCCJIE0BAHHAM.

JIns MccleIoBaHys BIUSIHHS TTAPOB BOALI Ha MOP(OJIOTHI0 aMOPGHBIX IUIEHOK
GlyGly u GlyGlyGly Ha runpodunsHbIX ¥ THAPO(OOHBIX MMOUTOKKAX KPEMHHA
(puc. 27) o6pasipl BEICPKUBAINCH Ha BO3AyXE B TCUEHHE CYTOK (BJIXXKHOCTH
BO3JIyXa HE yKa3aHa). boiiee JIOrMYHBIM BBITTISIUT SKCIIEPUMEHT ¢ MMOMENICHUEM
o0pasia B aTMochepy ¢ OmpeaeNeHHON KOHIeHTpanuell mapos BoAbl. IIpu sTom
aBTOD YTBEPKJAET, YTO IOCIIC BBIACPKKU Ha Bo3gyxe (puc. 28) M3MEHEHWH B
pensede 00pasoB He MPOHM30ILT0. DTO HMPOTHBOPEYUT 3HAYEHHAM paszdpoca
BBICOT penbeda Ha pucyHKax 27 u 28. BunuMo, U3MEHEHHS BCE-TaKU €CTb.

YacTHYHO, HEMOCPEACTBEHHOE BIMSHUM IapOB BOABI IOATBEPKIAACTCS
IaHHBIMH PEHTT€HOBCKOM mudpaxmmm (puc. 47), KOTOpHIE IOKA3BIBAIOT POCT
KpUCTaIIMIeckoi (asel B mopomkoBeix obpasmax GlyGly. Bee aro tpebyer
MOSICHEHUU.
Ha puc. 46 nmpuBeeHs! pe3ysIbTaThl YKCIIEPIMEHTOB II0 BRIAEPXKKE 00pasloB B
TEYEHWE Pa3IMYHBIX T[POMEKYTKOB BPEMEHHM B Iapax  pasIMYHBIX
pactBoputeneid. s KOPPEKTHOW OLEHKM BIUSHHMSA pPACTBOPUTENEH 3/1€Ch
HeoOxomumo Obut0 OBl TpUBECTH W300paKEHHMA HCXOQHOM IIOBEPXHOCTH
00pasIloB, 3apEruCTPHPOBAHHBIE HEIIOCPEACTBEHHO mepes] 06paboTKOM.

To ke camMoe OTHOCHUTCS W K Pe3yibTaTaM JKCIIEPUMEHTOB I10 HACBHIIECHUIO

mienok GlyGly mapamu BoAsl ¢ pa3HoW KoHIeHTparuei (puc. 48). Kpome Toro,
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A.

U300paXeHWss Ha OJTOM pPHCYHKE IPHBENEHB B PpasHbIX Macmrabax, d4TO

3aTpyAHACT CPaBHCHHUEC PC3YIbTATOB.

B xauecTBe IOKENaHWs, Jydlne Obl IpU TaKuUX MCCIENOBAHHUAX IPUBOINTEH
M300paXeHNs OJHUX U TEX )K€ YJacTKOB ITOBEPXHOCTH 00pasloB 10 M IOCIE
COOTBETCTBYIOIIEH 00pabOTKM B Mapax pacTBOPUTEIEH.

Bropoii pesyjabTat

HccnenoBansl 0COOCHHOCTH (OPMHUPOBAHUS KPUCTALIMYECKHX CTPYKTYp Ha
ocHoBe cinoeB (emmmamanwi-neinyH (PheLeu) u  nelnmn-Qpenmnananun
(LeuPhe), a Takke WUX IbE303JEKTPHYCCKAN OTKIMK. Pesymprarel 10
HCCIIEIOBAHUIO IMbe300TKIMKa Ha Kpucrauiax Pheleu um LeuPhe ssisrorcs

HOBBIMH, OYCHB MHTCPCCHBIMHU U NIEPCTIEKTHUBHBIMH.

3ameuaHud 10 JAHHBIM MCCJIEI0BAHUAM.

Ha puc. 57 u 61 Het 0603Ha4e€HUI ATOMOB M HOHOB B KPUCTAUTMYECKHUX STYCHKAX
PheLeu u LeuPhe. [Ipupona 31nexTpUYecKOro AMIIOJLHOIO MOMEHTA B JaHHBIX

KpHUCTaJIax He 00CyXaaercs.

VTBepKaeHue aBTopa 0 TOM, 4TO «BEKTOPHI MbE303MEKTPHUECKON TOJISPU3AIIIH
JIOMEHOB KpHCTA/LIOB Ha ocHOBe Pheleu, umeromux BBITAHYTYIO BIOJIb
IIOBEPXHOCTH TUICHKH (DOPMY, PACIION0XKEHBI IIOJL YTJIOM K IIOBEPXHOCTH IUICHKH.
B TO Bpems KaK BEKTOpHl IOJSpH3alMM JOMeHOB KpucramioB LeuPhe
[PEMMYIIECTBEHHO HAIPABJICHBI IEPIECHIUKYIIAPHO K OBEPXHOCTHU IUICHKI) HE

COBCEM KOPPEKTHO.

Hanpumep, aHamu3 pacnpeleNeHHH aMIUIUTyAbl M (a3sl BBIHYKIECHHBIX
xonebanuii kanTmiaeBepa Ha kpucramwiax LeuPhe (puc. 63) mnoxaseiBaer
CIIeIyIoNIee.

Ilpy W3MEpPEHHWH BETWYUHBI AMIUIMTYbl BEPTHKAIBHBIX OTKIOHCHHUM

KaHTUJIEBEpa MOIYYE€HO, YTO TOJIBKO HEKOTOPBIC BBIACJICHHBIC KpPHCTAIBL
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LeuPhe (maneko He Bce) AEMOHCTPHUPYIOT CHIBHBIA OTKJIMK (4eThIpe Haubosee
cBeTbie 00iacTd Ha puc. 630), mpu 3TOM M300paXKEHHUs aMIUTHTYABI M (ha3bl
KOJIcOaHHWI TPaKTUIECKH COBMAgaroT (puc. 630 u puc. 63B), 3TO TOBOPHUT O TOM,
YTO BO BCEX JIAHHBIX BBIJEICHHBIX KPHUCTAUIAX MPOEKIUS BEKTOPA MOISIPH3ALIUH
HA HOpMallb K ITOBEPXHOCTH oOOpa3la HMMeeT OJWH M TOT ke 3Hak. [lpu
U3MEPEHUH JIaTEPANIbHBIX OTKIOHEHHUH /1aHHBIE BBIICICHHBIC KPHCTAILIBI UMEIOT
MaJlbli OTKJIMK (HO HE HOJIB).

EcTb mpyras rpymma KpHCTaLIOB, KOTOPEIE AEMOHCTPUPYET CHILHBIN OTKIHK
IPY U3MEPEHUH JIATePATbHBIX KoJeOaHUi KaHTUIeBepa (TpH Haubosee CBETIbIE
obmactu puc. 63r). B sToM cimydae cHOBa M300paKCHHS AMILTUTYABl U (hassl
KoJIeOaHUM NMPaKTUYECKH COBMANAKOT, 3TO IIOKA3bIBAET, YTO NPOEKIUN BEKTOPOB
TMOJIIPU3AIMK Ha HAIIPABICHNE U3MEPEHHUS JaTepaTbHBIX OTKJIOHCHHNA OJHU U TE
ke. OHAaKO OLIEHWBATH HAIPABICHHWE BEKTOpa MOJSAPU3ALMH IIOCPEACTBOM
CpaBHECHHs BEIHYMHBI OTKIMKa Ha puc. 630 u puc. 63r He KOPPEKTHO,
TIIOCKOJIBKY H3MEPSIFOTCS pa3iUyHble MOJAbI KONeOaHUH B Pa3IMYHBIX YCIOBUAX
HArpy3Ku KpucTawioB. [lpy wW3MEpeHMM  BEPTHUKAIBHBIX  OTKJIOHEHWH
PETUCTPUPYETCS aMIUIMTyHa KoneOaHWi pacTHKEHUSA-CKATUA MPaKTUYECKU
HEHArpy’>KeHHBIX KPHUCTAIUIOB, a TIPU JaTepaabHBIX U3MEPEHUSIX PETUCTPUPYETCS
aMILTUTY/1a CIBUTOBBIX KOJIeOaHuil B INTIOCKOCTH 00pasia.

Hakomell, ecTb TPEThs TPYIIa KPUCTAIIOB, KOTOpas AEMOHCTPUPYET CJIabbli
OTKJIWK M IPH BEPTUKAIBHBIX U TIPU JIATCPATBHBIX U3MepeHusx. [lo-Buaumomy,
BEKTOpP MOJSPU3AIMKA 3THX KPHCTAIUIOB HAIpaBlIeH B IUIOCKOCTH oOpasma, HO
NEPIECHANKYISIPHO HAMpPABICHUIO MIPOBEACHHBIX JIaTEpaIbHBIX U3MEpeHuit. [ls
KOPpPEKTHOW OILIEHKHA HAlpaBICHUS OCEM MONApH3alMd B IUIOCKOCTH 0Opasna
HEOOXOIMMO M3MEPATH YTIOBBIE 3aBUCUMOCTH BEITMYUHBI ITHE303JIEKTPUUECKOTO

OTKJIMKA MPH TIOBOPOTE 0Opasia.

K HECYHIECTBEHHBIM 3aMEYaHMAM TI0 TEKCTY [AHCCEPTAIHH OTHOCHTCH

cjlaeayrume.

A. ACM wusobpaxenus Ha pucyHkax 23, 24, 27, 31, 33, 34, 39, 40, 41, 42, 43, 46,
48, 55, 56, 60 npuBeneHs! B pa3HbIX Macmitadax. Jlydmie ObI NPUBOAUTH UX B



OJIMHAKOBBIX MacuiTabax, a 0COOEHHOCTH, KOTOPbIE HEOOXOUMO MOTIEPKHYTH,
[I0OKa3bIBaTh HA BCTaBKaxX WM OTHAEIBHBIX HU300paKEHUSX B Oonee KpymHOM
Mmacirrabe (Kak 3T0 ciesiaHo Ha puc. 49).

B. Coucku nyGnukanuii aBropa o TeMe AUCCePTALIMOHHOM padoThl, MPUBEICHHEIC
B asropedepaTre M JAUCCEpTAlMM, OTIMYAIOTCA. Bumumo, B aBTopedepare
IPUBE/ICH MPaBUIBHBIN crucok. B aucceprammu mybmukamms AS B cOOpHHKE
K®THU um. E.K.3aBoiickoro ommbOOYHO OTHECEHA K JKYpPHAJIBHBIM CTaThsiM. B
ccelike Al muccepranuu mepBBIM aBTOpoM ommbo4uHO ykazaHa A.C.Mopo3osa.
B opurunansHOi crarhe nepsbi aBTOp M.A.3uraHimuH (B aBTOopedepare Bce
YKa3aHO MPaBWIbHO, HO TOJIBKO IOJ HOMEpOoM A4).

CnhenaHHble 3aMEYaHUsT HE BIMUSIOT Ha OOIILYI0 TOJOXHUTEIBHYIO OLEHKY
JOUCCEPTALMOHHOMN paboTHI.

Hucceprammua A.C. Mopo30Boii sIBISIETCS HaYyYHO-KBATU(PUKAIIMOHHON paboTOH,
BBIMIOJITHEHHOM  Ha  BBICOKOM  ypoBHe. Pafora  mmeeT  BBIpaXKCHHBIH
9KCIIEPHMEHTANbHBIA Xapakrep. IlonoxkeHus, BBIHOCHMEIE Ha 3alIMTy, 0OOCHOBAHBI U
IIOJIKPEIUICHEI Pe3yIbTaTaMH SKCIIEPUMEHTOB.

PesynpraTer nuccepranuu A.C. MOpo30BOM SIBISIOTCS HOBBHIMU U IIPAKTUYECKH
3HaYUMBIMU.  JIOCTOBEPHOCTH  MOJIYYEHHBIX  pE3YJETAaTOB  IOATBEPHKAAETCS
[IPUMEHEHUEM COBPEMEHHBIX METONOB HCCIECIOBAHUS OpPraHUYECKUX CTPYKTYP,
COIJIaCHEM C pe3ylIbTaTaMH JIPYTUX aBTOPOB M HEMPOTHBOPEUYHUBOCTHIO M3BECTHBIM
(pU3UYECKUM NIPE/ICTABICHUSM.

PesyneraTel  auccepranuMoHHONW — paboTel  xopomio  anpoOupoBaHbl.  OHH
OIryOJIMKOBaHBEI B YETBIPEX CTATBAX B pedepUpyeMBIX >KypHajaX, HEOJHOKPATHO
JOKJIaJbIBATIMCh HA POCCHMCKMX ¥ MEXIYHapOAHBIX HAYYHBIX KOH(epeHIHsIX.

ABTopedepar COOTBETCTBYET IPEICTABICHHOMN JIUCCEPTAIHH.

Ha wmo# B3rman, aucceprammonHas pabora A.C. Mopo3oBoit mo o0wvemy u
BKHOCTU IIPEJCTABJIEHHBIX pE3YyJIbTATOB, a TAKXKE IO CTENEHHM HX amnpoldanuu
YJIOBJIETBOPSAET TPEOOBAHMAM M KPUTEPUSM II. 9 TT0N0KEHHS 0 NPUCYKICHUM YUEHBIX
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creneHer  (yrBepxaeHHoro IlocranoBnenuem  IlpaBurensctBa  Poccumiickoit
@enepanuun ot 24 centabps 2013 r. Ne 842 w co BceMH TNOCIEAYHOIIMMHI
U3MEHEHUSIMH), TPEIbSIBISIEMBIM K KaHAMJATCKUM IHCCEPTAIlUsIM, a €€ aBTOp
Mopo3oBa AxnHa CepreeBHa 3acily’KUBAET IPUCYKICHHS YICHOM CTCIICHH KaHAuaaTa
XMMHUYECKUX Hayk 1o cnenuanmsHocTd 1.3.17 - Xumumdeckas Qusuka, ropeHue u
B3pBIB, (PH3KKa IKCTPEMAIBHBIX COCTOSIHHI BEUIECTBA.

Benmymmit HaydHBIH COTPYIHUK
WuctutyTa dusuku mukpoctpykryp MOM PAH,

JOKTOP (PU3UKO-MAaTEMaTHIECKUX HAYK
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HuctutyT dpusuku mukpoctpykryp PAH — ¢unuan @enepansHoro
rOCyAapCTBEHHOI'O OI0/PKETHOTO HAYYHOTO YUPEXKICHHUS

«DeepalbHbIi UCCIEN0BATENLCKIN EHT NHCTUTYT npUKIIaiHON PU3HKH
M. A.B. I'amonoBa-I"pexosa Poccuiickoit akaeMun HayK»

Anpec: 603950, r. Hwxuuit Hosropoa, I'CII-105

Tenedon: +7 (831) 417-94-73,

Daxc: +7 (831) 417-94-64;

DNEeKTpOHHAsI [ToYTa: mironov(@ipmras.ru

5 centsabps 2023 r.



