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JesATeIbHOCTH HanmoHanbHOro HeClie0BaTeIbCKOro
y P4 0CY IapCTBEHHOIO YHUBEPCHUTETA,

OT3bIB BEJIVILIEN OPT AHU3ALIUUA

0 auccepTalMoHHOM pabote MakapoBoit CBeTiiaHbl BUTaibeBHEI
«HccnenoBanue CTpyKTyphbl H CBOMCTB MEXaHOXHMHYECKH CHHTE3UPOBAHHBIX allaTHTOB
C KaTHOHHBIM U aHHOHHBIM 3aMEILEHHEM ), IIPEICTABICHHOM Ha CONCKAHHE YIE€HOMH CTENEeHH
KaHIHaTa XMMHYECKUX HayK 10 crenuansHocTH 1.4.15. XuMus TBepaoro tena

AKTyaJ'leOCTb TEMbI THCCEPTAITHOHHOI'0 HCCJICA0OBAHHSA

I'mapokcnanaTuT sBISETCS IJAaBHBIM MHHEPAIbHBIM KOMIIOHEHTOM KOCTHOW H 3yOHOIA
TKaHeH 4eoBeKa U XMBOTHBIX. biarosaps 3ToMy, rHAPOKCHANIATUT U €ro IPOU3BOIAHEIE IHPOKO
MPUMEHSIOTCS B YETIOCTHO-TMLEBON XHUPYPIHH M OPTONEAMH JUIS BOCCTAHOBJICHHS He(EKTOB
KOCTHBIX M 3yOHBIX TKaHeH, a Talkke NpH IIPOU3BOACTBE HMIUIAHTATOB. BBeneHHE HOHOB-
3aMeCTUTENIeH MMO3BOJIIET U3MEHATh CBOMCTBA amatuta. VI3BECTHO, YTO BBEACHHE B CTPYKTYpY
THIPOKCHAIaTHTa TaKUX HOHOB, KaK LIWHK WJIH JIaHTaH, IPUJAeT MaTepHaly aHTHOaKTepHaIbHbIE
U IPOTHBOBOCHAUTENIbHBIE CBOWCTBA, BBEACHHE MOHOB JK€lle3a, IMHKA MM JIaHTaHa YCKOpSET
npoJudepanuio KJIETOK OCTeo0JIacTOB M YJIydIIaeT aAre3Hi0 CHHTETHYECKOrO Marephaia K
OHOJIOrMYecKOi KOCTHOM TKaHH. BBeINeHHE CHIMKaT-HOHa B CTPYKTYypy THIpOKCHamaTuTa
yJaydmiaeT MeXaHHYeCKHe CBOMCTBAa MarepHasa, BBEJICHHE HOHOB JIaHTAaHA IIOBBINACT
IPOYHOCTHEIE XapaKTEPUCTUKH MaTepHaa.

MIpOKCHANATAT MOTYYalOT pa3sIHYHBIMH JKHAKOGAa3HBIMU M TBEPAOGha3HEIMH METOJAMH.
Cpemst KOTOPBIX MOXXHO BBIIETHTh MEXaHOXMMHYECKHH METOZ, KOTOPBIA HMEET psf
CYIIECTBEHHBIX JOCTOMHCTB, TaKMX KaK IIPOCTOTa B HCIIOJHEHHH, HHM3Kasd BPEMsA3aTPaTHOCTb,
OTCYTCTBHE MOOOYHBIX TNpPOXYKTOB. Meroxn He TpebyeT ydacTHs pacCTBOPHTENEH, a,
CJIeIOBATENBLHO, HET HEOOXOQMMOCTH B KOHTpoJie pH, He TpeOyeT cTabbauii OTYHCTKH M CYIIKH.
Jlauueii crmoco6 3¢dexkTHBEH NpH CHHTE3€ THMAPOKCHANaTHTa C Pa3JHYHBIMM BapHaHTaMH
OJIMHAPHOT'O 3aMEIICHHS.

B CBS3M C 3TUM JHCCEPTAIMOHHOE HCCIIEJOBaHHE, MOCBAIIEHHOE MEXaHOXMMHYECKOMY
CHHTe3a KaTHOH-aHHOH-3aMEIIEHHOIO alaTHTa M KOMIUIEKCHOE H3Y4EHHE CTPYKTYPHBIX

XapaKTEPHUCTHK U CBOWCTB, ABIACTCS aKTyaJbHEIM.

Hayynas HOBH3HA

B 1mMccepTanMOHHOM paGoTe BHEpBBIE NPOBEJEH MEXaHOXHMHYECKHH CHHTE3 JIaHTaH-
CHJIAKAT-, IHHK-CHIINKAT- H KEJIe30-CHIMKAT-3aMEILEHHBIX allaTHTOB ¢ PaBHOM KOHIEHTpauuen
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KaTHOH-aHMOHHOIo 3aMelleHMs. [loka3aHO KOMIUIEKCHOEe BIMSHHE HOHOB-3aMECTHUTENEeH Ha
CTPYKTYpHBIE XapaKTEPMCTHKM allaTHTa, TEPMHYECKYI0 YCTOHYHBOCTP MaTepHala M
Ouonoruueckue CBOHWCTBA. [l IMHK-CHIMKAT- M )KEJI€30-CHIHKAT-3aMEIIEHHBIX alaTHTOB
ONpENENeH NpeAe 3aMEIlEHHs IPH MEXaHOXMMHYECKOM CHHTe3e paBHBIH x = 1. BmepBrie
I0Ka3aHO, 4TO OJHOBPEMEHHOE BBEJICHHME HOHOB JIaHTAaHa M CHJIMKAaT-aHHOHA B CTPYKTYpPY
anaTUTa IPUBOJIHUT K YBEIHYEHHIO I1apaMETPOB JJIEMEHTAPHOM SUEHKHU arnaTuTa; OJHOBPEMEHHOE
BBEJICHHE HOHOB LIMHKA M CHJIMKaTa NPUBOAUT K YMEHBIICHHIO MapaMeTpa d M YBETHYCHHIO
rapaMeTpa ¢; OJHOBPEMEHHOE BBEICHHME MOHOB )Kejie3a M CHJIMKaTa IPUBOAUT K YBEJIHYECHHUIO
napaMeTpoB a M c. BriepBele moka3aHO, 4TO OJHOBPEMEHHOE BBEICHHE KaTHOHOB JIaHTaHA H
CHJINKaT-aHHOHA B CTPYKTYypYy allaTHTa yBEJIMYUBAET TEPMHUIECKYIO CTaOMIBHOCTh MaTepHaia 10
1400°C, a B cilyyae OMHK-CHJIMKAT- M )XEJI€30-CHJIMKAT-3aMEIICHHBIX alaTUTOB TepMHYecKas
crabmipHOCTh mazgaet g0 650-800°C u 600-700°C, cooTBeTcTBeHHO. BriepBrie mpoBeneHE! in
Vitro uccnenoBaHHsA OHONOTHYECKHX CBOMCTB JIaHTaH-CHIMKAT-, IHHK-CHIMKAT- M KeJe30-
CHJIMKAT-3aMEeIEHHBIX allaTUTOB. BriepBrle MpoBeAeHB! HCCIEI0BaHUS MUKPOTBEPIOCTH JIAHTAH-
CHJIMKAT-3aMEIICHHBIX allaTUTOB.

CTpyKTypa H coaepxKaHHe THCCEPTANHHA

Jluccepraiys COCTOMT M3 BBEICHHS, IIECTH IJIaB, 3aKJIIOYEHHS, CIHCKA COKpAIleHHH H
YCIOBHBIX 00O3Ha4YeHHH, crucka yuteparypsl. [lonHeli o6beM auccepranuu cocrasiser 140
crpanul, BKmodas 27 tabmui u 67 pucyHkoB. bubnmorpadmdeckuit crmcok comepxkut 245
CCBUIOK.

. Bo BBeeHHH OTpa)XeHa aKTyaJIbHOCTh TEMBI JUCCEPTALlMOHHOM paboThl, YKa3aHbl LEIb U
3a/layd MCCJIEIOBaHMs, ONMHMCAHbl Hay4yHas HOBH3HA, METOMOJIOTHS M METOABI HCCIIEAOBaHMs,
ompejieieHa TEOpeTHYecKas M MpaKTHYeCcKas 3HAYMMOCTh pe3yJIbTaTOB HCCIIENOBaHHS,
copMyTHpOBaHbl OCHOBHBIE IIOJIOXKEHHs, BBIHOCHMBIE Ha 3allMTy, & TaKXKe IPEICTaBJICHEI
CBEJIEHMs O JIMYHOM BKJIajie aBTOpa ¥ 00 anmpobanuu pe3yIbTaToB.

IlepBas riaBa npencraBisieTr co6od 0030p JUTEpaTypsl O CTPYKTYpe H CBOMCTBax
rUIPOKCHAIIAaTHTA, @ TAKke O BO3MOXKHBIX THNAX HOHHOTIO 3aMELICHHMs M BJIMAHHM HOHOB-
3aMeCTHTeNIEN Ha CTPYKTYpY M CBo¥cTBa amatuta. [IpHBENEHO CpaBHEHHE Pa3IHYHBIX METOJOB
IOJIy9eHHs] HE3aMEIEHHOro TMAPOKCHAaNaTHTa ¥ ¢ pa3sJMYHBIMH KaTHOHHBIMH H aHHOHHBIMH
3aMemeHHsMH. Ha OCHOBe mpeiacTaBieHHOrO0 0630pa OOOCHOBBEIBAETCS BHIOOP HaIpaBJICHHS
HCCIIEIOBaHMsl C JIOTHYECKOH IIEMOYKONM OCHOBHBIX 3ajad, HalpaBJICHHBIX Ha JOCTH)KEHHE
chOpMyTHPOBaHHOM IIEIH.

Bo BTOpo#i riaBe OmHCaH METOJ MEXaHOXMMHMYECKOTO CHHTE3a HE3aMEIICHHOTrO
THAPOKCHANaTHTa M C KAaTHOH-aHHOHHBIM 3aMelleHHMeM. IIpuBeneHsl cBeaeHus 00
HCIIOJIB30BAHHEIX peareHTax u ob6opynoBaHuH. IlepedncieHsl QU3NKO-XHMHUIECKHE METObI
HCCIIeOBAaHHS, HCIIOIb30BAHHEIE Ul aHANIM3a II0JyYSHHBIX MaTepHaoB: PEHTIeHO(a30BEIH
aHaJIN3, OIpeJe/IeHHe MapaMeTPOB KPUCTAIITMYECKOH CTPYKTYPBI C HCIIOJIB30BaHHEM METO/a
PutBensaa, MHWK-CnekTpockomus, CKaHHpyIOIMas M INPOCBEYHBAIOMAsA  JJIEKTPOHHAA
MHKDOCKOIIHs,, METOMBI in Vitro UCCIEAOBaHHUM, ONpeleeHHe MUKPOTBEPAOCTH MO METOXY
Bukkepca.

Tperbs riiaBa IOCBSIIEHa MEXaHOXHMHIECKOMY CHHTE3Y JIAHTaH-CHIMKAT-3aMEIICHHBIX
anatutoB  Caj0+xLax(PO4)6-x(S104)x(OH)2x0x2, Cai0-xLax(PO4)s-«(Si04)x0, uccnenoBanuio Hx
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CTPYKTYphl M CBOMCTB. YCTaHOBJIEHO ONTHMAIbHOE BpeMs Ui IOJNy4YEeHHs JAHTaH-CHJIMKAT-
3aMEIIEHHOro anaTuTa B IiaHetapHoi menbHuLE AI'O-2 paBHOe 40 MuH. [Toka3aHa BO3MOXXHOCTb
IIOJTyYEHHs] MEXaHOXHMHYECKUM METOOM JIaHTaH-CHJIMKAT-3aMEIIEHHOr0 allaTUTa CO CTENEHBIO
3aMemeHus 10 x = 6. J[aHHBIH THN 3aMEINEHHS NPHBOMUT K YBEJIHYEHHIO I1apaMETPOB
3JIEMEHTapHOH S4elKH U ee 06beMa. C IOMOIIBIO BEICOKOTEMIIEPATY PHOTO OTXKUIa [TOKa3aHO, YTO
OJTHOBPEMEHHOE BBEJICHHE HOHOB JIAHTaHA COBMECTHO C CHJIMKaT-aHHOHOM B CTPYKTYpY amaTHTa
IIPUBOJUT K YBEIMYECHHIO TEpMHYECKOH crabunbHOCTH Matepuaia a0 1400 °C, gro Ha 200 °C
BBHIIIE, YEM Yy HE3aMEILEHHOro I'MApOKcHanatura. MerogoM PutBenbaa mokasajio, 9TO HOHEI
JIaHTaHa MPEUMYILECTBEHHO 3aHUMAIOT no3unuio Ca2 co cMeleHHeM K KHCIOpOAy Ha OCH C.
IIpuBeneHsl pe3ynpTaThl HCCIENOBaHHS CBOKMCTB JIaHTaH-CHJIMKAT-3aMEIIEHHEIX AalaTHTOB,
[IOKa3aHO YBEIMYECHHE MHUKPOTBEPAOCTH alaTUTa NPU JAHHOM THIIE 3aMEIIECHHS, HCCIIEI0BaHHUs
in vitro TOKa3ajH, YTO JIaHTaH-CHJIMKAaT-3aMEUICHHBIH amnaTuT SBIAETCS OHOCOBMECTHMBIM
MaTEepHAJIOM.

YerBepTas riaBa 0CBIICHA MEXaHOXUMUYECKOMY CHHTE3Y LIMHK-CHIHKAT-3aMEeIIEHHBIX
anatuToB Caj0-xZnx(P04)6-x(S104)x(OH)2-x, HCCIIETOBAHUIO MX CTPYKTYPHI B CBOMCTB. OmnpenesnexH
IpeJelT 3aMEMEeHHs IPY MEXaHOXUMHUYECKOM CHHTe3e paBHBIH x = 1. [lokazaHo, 4TO BBeAEeHHE
KaTHOHOB IIMHKA M CHJIMKAT-aHHOHA NPHUBOAUT K YMEHBLICHHIO MapaMeTpa d U YBETHYECHHIO
napamerpa ¢. Ha OCHOBaHHMHM NOJTy4EHHBIX JAHHBIX [0 METOXY PHTBenbaa mokaszaHo, YTO MOHBI
uHKa 3aHuMaroT o6e no3unuu Cal u Ca2, ¢ HebonpmuM npeuMyniecTBoM B no3unuu Ca2. MoHb!
IIMHKA MPHOIMKEHB K KUCIOpoAy Terpasapa. CHiIMKaTHBIE Ipynmbl 3amemaroT (ocdarHble.
[Tosy4eHHBI# HOHHBIA COCTaB LIMHK-CHIMKAT-3aMELICHHBIX alaTUTOB OJIM30K K 3aJaHHOMY.
[Toka3aHO yMEHBIIECHHE TEPMUYECKOH CTaOMIIBHOCTH TMAPOKCHANATHTA NPH OJHOBPEMEHHOM
BBEJCHHE HOHOB IIMHKa M CHIHKarT-aHHoHa a0 650 — 800 °C. Ha ocHOBaHMHM pe3yJbTaToOB
HCCIICAOBAaHUK in Vifro yCTaHOBIIEHO, YTO LMHK-CHJIMKAT-3aMEIICHHBIA T'HMAPOKCHANATHT C
3amenieHneM X = 0,2 obnagaeT HAWTy9IIUMH CBOMCTBaMH.

IIsTas riaaBa MOCBSIIEHA MEXaHOXUMHYECKOMY CHHTE3Y XKEJIe30-CHIIMKAT-3aMEIEHHBIX
anatutoB  CajoxFex(PO4)6x(Si04)x(OH)2xOx2, HCCIENOBaHUIO HX CTPYKTYphl H CBOWMCTB.
OmnpeneneH mpezes 3aMeIIeHus IPH MEXaHOXUMHYECKOM CHHTe3e paBHBIH x = 1. [TokasaHo, 4T0
BBEJICHHME HOHOB XeJjie3a U KPEMHHS B CTPYKTYpy anaTHTa yBEIHMYHBACT IapaMeTPhl PELIETKH a B
C ¥ yMEHBIIAET pa3Mep KPUCTAUTHTOB. MeToaoM PuTBenbaa onpeieIeHsl KOOPAUHATH aTOMOB U
UX 3aCEJIEHHOCTH, IOKa3aHO, YTO MOHHI JKejle3a 3aMemaloT 00e MO3HIHH KalbLUsi B CTPYKTYpe
arnaTuTa ¢ npeobaganreM B no3unuu Ca2. YCTaHOBJIEHO, YTO HOHBI XK€EJI€3a, pacolaralomuecs
B mo3umuu Ca2, cMemaroTes K KHCIOPOAY TeTpasipa, OTHAIACh OT OCH ¢ H MPHOIMKAACh K
KHCJI0poay TeTpaszpa. Ilo pe3ynbTaTaM TEpMHYECKOTO aHA/M3a YCTAHOBJIEHO, YTO BBEICHHE
KaTHOHOB XeJie3a U CHIIMKAT-aHHOHA B CTPYKTYpPY T'MAPOKCHANIaTHTa MPHBOAMT K YMEHBIICHHIO
TepMuyeckoit crabunsHOCTH amatuta go 600 — 700 °C. Ha ocHOBaHHMH pe3yJbTaToOB
UCCIIEOBaHUM in Vilro YCTaHOBJICHO, 4YTO XKEJe30-CHJIMKAT-3aMEIEHHBIA THAPOKCHAIaTHT
ABIIsieTc. GHOCOBMECTHMBIM MaTEPHAIOM H HAWIYYIIMMH CBOicTBaMH oOnamaer obpasen ¢
KOHIIEHTpaluei HoHoB-3amecTuTenel x = 0,2.

B mecTol riaBe IPEICTaBICHO CPaBHEHHE MOTYyYEHHBIX JAHHBIX 0 KaTHOH-aHWOH-
3aMElIEHHBIM amaTuTaM. Ha OCHOBaHMHM IIPOBEJEHHOrO CPaBHHTENBHOrO aHamu3a ObuIH
chopMyJTHpOBaHEI OCHOBHEIE BHIBOJIBI PaGOTEI.

Takum o6pa3om, aucceprauroHHas pabora Makaposo# C.B. mpezncTasiseT KOMILIEKCHOE
3aBepIIICHHOE HCCIIEN0BAHNE, BEICTPOCHHOE JIOTHIECKH BEPHO, MOKa3aHO 0GOCHOBaHHE BHIOODA
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OOBEKTOB HCCIIEOBaHUA, CHOPMYIHPOBAHBI LEIH, OCHOBHBIE 3aJayd H METOHBI I HX
JOCTHXEHHS, TPEACTaBICHbl ONHCAHHs IPOBEICHHBIX HCCIICNOBAHMN W QHAIM3 IIOJyYEHHBIX
pe3yabTaroB. CopMyTHpOBaHHbIE BEIBOBI IOCIEOBATENBHO OTPAKAIOT OCHOBHBIE PE3YJIBTATHI
HCCIIEIOBaHHS H COOTBETCTBYIOT IIOCTABJIEHHBIM 3aa4aM.

TeopeanecKaﬂ H IPpaKTHYeCKaf 3SHAYHMOCTh

Teoperndeckas 3HaYMMOCTH pabOTHI 3aKIOYaeTCS B YCTAHOBJICHHH (DyHIaMEHTAJIBHBIX
3aKOHOMEPHOCTEH BIHSHHA XHMHYECKOM NPUPOABI M KOHLEHTPAlMH BBOAMMBIX HOHOB-
3aMeCTHTeNeH Ha KPUCTAUTMYECKYIO CTPYKTYPY U CBOMCTBA alaTHTa.

[lpakTudeckas 3HaYMMOCTH  pabOTBI  ONpeneNseTcs  HaWJCHHBIMH  YCIIOBHSAMH
MEXaHOXMMHMYECKOIO CHHTE3a amaTHTOB C JBOWHBIM 3aMEIIEHHEM, KOTOphIE MOTYT
UCIIOJIb30BAThCA IS IPOU3BOACTBA OHOPE30pOUPYEMBIX IpaHyJl U KepaMHYECKHX MMIUIAHTATOB.
[TokazaHna HeOOXOAMMOCTh YBEIMYEHHS BPEMEHH MEXaHOXHMHYECKOH 06paboTKH cMecH
HUCXOJHBIX pEareHTOB IIpH YBEJIWYEHHH KOHICHTPALIMH BBOJUMBIX HOHOB-3aMECTHUTEIICH.
[Toka3aHsl OrpaHMYEHHs] B KOHLEHTPALMH BBOJUMBIX HOHOB-3aMECTHTENEHd IPH IBOMHOM
3aMeIEeHUH B CTPYKType THAPOKCHANaTUTa Ha HOHBI JIJAHTAaHa, WJTH IIUHKA, WIH )KeJie3a COBMECTHO
C CHJIMKaT-aHHOHOM. YCTaHOBJIEHO, YTO IIOJy4YEHHBIE CepHH 00pa3snoB OHOCOBMECTHMBI H
NEPCIEKTHBHBI JUI NPUMEHEHUS B XHPYPrHH IIPH BOCCTAHOBJIEHHUH KOCTHBIX TKaHEH. AmaTHUT ¢
JBOMHBIM 3aMEIICHHEM Ha HOHBI JIaHTaHA W CHWJIMKATHYIO rpymnmy obnanmaer Gosiee BBHICOKOH
TEPMHYECKOH CTaOMIBHOCTBIO H MHKPOTBEPAOCTBIO II0 CPAaBHEHHIO C HE3aMEIICHHBIM
THIPOKCHAIIATHTOM, II03TOMY MOJKET MCIIOIb30BaThCS A H3TOTOBJICHUSA KEPAMHYECKHX H3CTHH
M .TOKPBITHH  METAUIMYECKHMX  HMIUIAaHTaTOB  BBICOKOTEMIIEPATYPHBIMH  METOJaMH.
['aapokcHanaTHThl, UMEIONIME 3aMeIeHHE Ha HOHBI IIMHK M CHJIMKAT, a TAKKe JKEJIE30 U CHIIMKAT,
0051a1al0T HU3KOM TEPMHYECKOW YCTOWYHBOCTHIO, ITOITOMY MOTYT OBITH MCHOJIB30BaHBI IS
H3rOTOBJIEHHS OHOpPe30pOUPYEMBIX TOPONIKOB, IOPUCTHIX I'PaHyJI MM MAaCT.

PesynbTaThl HCCIEOBAaHMI, MPEACTAaBICHHBIE B JHCCEPTAlMOHHOH paboTre, MOryT OBITH
HCIIONB30BaHbl B HAYYHO-HMCCIIENOBATEIbCKMX OpraHM3allisiX, 3aHMMAIOIIMXCS H3Y4YEHHEM
TMIPOKCHANAaTUTa U JATbHEHIIero MEIMIMHCKOrO IPHMEHEHHs B KayeCTBE IOKPBITHIA
METAUIMYECKUX MMIUIAHTaTOB, M3rOTOBJICHHUS KepaMH4YeCKuX 3D-u3lemid U MOPUCTHIX IpaHyl, B
gacTHOCTH: HOBOCHOHPCKOM Hay4IHO-HUCCIIE0BATENECKOM MHCTUTYTE TPABMATOJIOTHH M OPTOIEIHH
uMm. SJI. llueesna MumsapaBa Poccum; HammoHampHOM —HcClIenOBaTeNIbCKOM — TOMCKOM
HIOJIMTEXHHYECKOM ~ YHHBEpCHTETE; MOCKOBCKOM TIOCYAapCTBEHHOM YHHBEPCHTETE HMEHH
M.B. JlomoHOcOBa; MHCTHTyTe MeTaLTyprud W MarepuaioBeneHus uM. A.A. Badikopa PAH
(Mocksa); BenropozckoM rocy1apcTBEHHOM HallHOHAIBHOM HCCIIEI0BATEIbCKOM YHHBEPCHTETE.

JlocTOBEPHOCTD Pe3y/IbTATOB

JIOCTOBEPHOCTh MOJIy9€HHBIX HAy9HBIX De3yJbTaToB oObecredeHa HCIOIb30BaHAEM
KOMIUIEKCA COBPEMEHHBIX METOJOB aHalW3a COCTaBa M CTPYKTYphl MAaTEpHAaJIOB,
BOCIIPOM3BOMMOCTBIO PE3yJIbTaToOB, IPHMEHEHHEM CTaTHCTHYECKOH 06paboTKHM NaHHBIX, a
TaK)Xe COOTBETCTBHEM DE3YJbTATOB, NMOJYYEHHBIX C MOMOIIBIO Pa3IMYHBIX aHATMTHYCCKHX

METOJOB.
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Anpob6anust padoThl H My0/IMKANHA Pe3y/IbTATOB

OcHoBHOE conepxaHue paboThl OMyOIHKOBAHO B 9 HAayYHBIX CTAThAX B PELEH3HPYEMBIX
Hay4HBIX U3[aHHUAX, U3 HUX 8 HHIEKCHPYIOTCS B MEXIyHapOAHBIX 6a3ax naHHeIX Web of Science
u Scopus, a TaKxe IPEJCTaBICHO Ha NMPOGHIBHBIX MEXIYHAPOJHBIX M POCCHUCKHMX HAYYHBIX
KOH(epeHIHIX.

Crenenb 060CHOBAaHHOCTH HAYYHBIX I0JIOKEHHH H BHIBOIOB, C()OpPMYIHPOBAHHBIX B
ANCCePTALHH

Bce HayuHBIE NOJIOKEHHS H BBIBOJBI, IPEACTaBJICHHbIE B JUCCEPTAIMOHHON pabote,
chopMyIHpOBaHEl TIpaMOTHO M YE€TKO M B TIIOJHOM Mepe OTOOpaXaroT pe3ysbTaThl
JUCCEPTallMOHHON paboTHI.

Pabota o6aaeT eAMHCTBOM, €€ CTPYKTYpPHBIE YacTH (IJIaBbI) XOPOIIO B3aHMOCBSI3aHBI JPYT
C IpyroM, BEIBOJBI CZIE/IaHBI HA OCHOBE JJOCTOBEPHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX, KOTOPhIE HE
IPOTHBOpPEYaT OCHOBHBIM HAy4YHbIM 3aKOHOMEPHOCTAM. ABTOpedepaT COOTBETCTBYET
JIUCCEPTALlMOHHON paboTe, EMKO OTpaXas €€ CyTb.

BMmecTe ¢ TeM uMeeTcs psl CIeAyIOMMX 3aMeYaHnii H BONPOCOB:

1. B nepBoii 3aJa4e roBopuTcsi 00 ONTHMAJBLHBIX YCJOBHAX MeXaHOXHMHYECKOIo
CHHTE3a aNaTHTOB, OJIHAKO B JajIbHelmeM B paboTe He pacKpPbIBaeTCs 4YTO €CTh ONITHMYM B
KOHKPETHOM cJIyvae.

2. B pasgene 3.2.1 npuBexenst COM mn300paieHHs] MOPOMKOB CMecCeH HCXOTHBIX
KOMIIOHEHTOB H 10 H TIOCHe MeXaHH4ecKoil 00paloTkH [ PpasHBIX THIOB
rHAPOKCHANATHTA, IPH ITOM B TeKCTe NPHBOJHTCH H3MEHEHHE pa3mMepa JacTul ot S 1o 20
MKM, HO He IIPHBEIEHBI THCTOrPaMMBbI JIHG0 ApyrHe MOATBEePKAAIONIHE 3TOT PACIET AAHHBIE.

3. B paGore npuBeIeHbI JaHHbIe ONpedeJeHHS PACTBOPHMOCTH IOJY4YE€HHBIX
MAaTEpPHAJIOB B JHCTH/UIHPOBAaHHOH BoJe, He YKa3aHbl TEMIIEPATYPHbIE YCJIOBHS, KOTOpbIE
SIBJSAIOTCH BAaXKHBIMH [UIi PAaCTBOPHMOCTH, HeT 00OCHOBaHHS INOYEMY HCIOJIb30BaHA
JHCTH/JIHPOBAHHAA BoJa, a He OydepHbie pacTBopsl (pH = 7.4) nan Qpu3HONOrHIECKHH
pacTBop.

CraenaHHBIE 3aMEYaHUS HE CHHDKAIOT IOJIOKUTEIPHOE BIEYATICHUE OT AMCCEPTALlHOHHOM

paboTsl MakapoBoii C.B.
Co00TBETCTBHE IHCCEPTALHH NACIOPTY CHENHATbLHOCTH

JlucceprannonHas paboTa COOTBETCTBYET 3aiBICHHOH OTpac/ii HayK — XUMHYECKHE HayKH
u cnemmansHocTd 1.4.15. Xumus tBepaoro tena. CoryiacHO macnopTy CenHalbHOCTH, 0671acTh
Uccie0BaHus COOTBETCTBYET IMyHKTaM 1, 2, 3, 5, 8:
1. Pa3pa6oTKa U CO3JaHHE METOJOB CHHTE3a TBEPAO(a3HbIX COEAUHEHHA U MaTepPHAJIOB.
2. KoHcTpyrpoBaHie HOBBIX BUIOB M THIIOB TBEPAO(A3HEIX COEIMHEHUH 1 MaTEPHAJIOB.
3. Usyuenne TBepaO(asHBIX XHMHYECKMX pEaKIMd, WX MEXaHH3MOB, KHHETHKH H
TepMOIMHAMHUKH, B TOM 9YHCIE 3apoJblleoOpa3oBaHHs M XMMHUYECKHX DeaKiuil Ha rpaHHIe
paszena TBepAbIX (a3, a TAKKe TONOXMMHYECKHX PEaKlHii W aKTHBHPOBaHHs TBEPAO(a3HBIX

pEareHTOB.






