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oqnn..1;11aJih Ho ro o nn 01-ieHTa 

Ha )].MCCepTaumo rapHforn AHHhl ApTaIJJOBHhl «BHI15IHI1E l(I1Kno,n:EKCTPI1HOB, 

TIOHI1COPEA TOB I1 OPr AHWIECKI1X nonHMEPOB HA <DI13I1KO­

XI1MW-IECKI1E CBOHCTBA EAPI1l(I1TI1HI1EA» Ha coMcKaHMe yqeHoti cTeneHM 

KaH,ntt,naTa Xl1Ml1qeCKl1X ttayK no cneumlJl.hH0CTH 1 .4.4. <DM3MqeCKcl51 Xl1Ml151 

,D:MccepTaUMOHHa51 pa6oTa rapHfolH A.A. Il0CB51I.UeHa HCCJie,noBamno aKTYaJihHOH 

npo6neMhl COBpeMeHHOH q)M3MqecKOH XMMml: ycTaH0BJieHMM 0CH0BHhIX 

3aKOHOMepHOCTeH BJIM51HM51 CTPYKTYPhI como6MJIM3aTopoB pa3JIH.qHI,IX KJiaCC0B Ha MX 

B3aMMO)].eHCTBMe C 6apHUMTl1HM60M l1 l13MeHeI-me cpapMaKOJIOfHqecKM 3Haql1MhIX (pl13MKO­

XMMMqec1rnx CBOHCTB 3T0f0 JieKapCTBa. PeIJ..JeHMe 3T0H rrpo6neMhI I103B0JI5leT oueHHBaTh 

B03MO)KH0CTh l1CI10Jlh30BaHl151 M3yqeHHhIX como6MJIJ13aTopoB B Ka'-IeCTBe cpe,nCTB 

ceneKTHBH0H ,U0CTaBKH JieKapCTB C Hl13K0H 6110,uocryrrHOCThIO, l1CKJIIOqa10r.u11x 

npe)K,nespeMeHHYIO )lerpa.uau1110 JieKapCTB H CHmKaIOI.UHX B03HMKH0BeHHe rro6oqHI,IX 

3cpcpeKTOB. 

,D:ttccepTaUMOHHa51 pa6oTa Ham1caHa Ha 190 CTpaHMUaX, co,uep)Kl1T BBe)leHMe, 3 rnaBhI 

C JIHTeparypHhIM o63opoM, 3KCnepMMeHTaJihHOH qacThIO l1 o6cy)K)leHH.eM pe3yJihTaT0B, 

3aKJII01.Je1-me, 25 Ta6JIHU l1 104 pHCYHKa, Cill1C0K COKpar.ueHHH l1 ycJI0BHhIX o603HaqeHJ1H, 

Cill1C0K 113 293 CChIJI0K Ha JIMTeparypHbie MCT0'-IHMKH l1 ny6n11KaUMH aBT0pa no TeMe 

)ll1CCepTaUHl1. 

r JI a Ba 1 «Htt.TeparypHhIH o63op» C0)lep)l<l1T l1Hq)OpMaUH.IO 0 CTPYKrype M (pl1.3MKO­

Xl1.MMl.JeCKl1X CB0HCTBax 6ap11Ul1.TI1HH.6a, 0 cnoco6ax 0ilTl1.Ml1.3aUI1M 3Tl1.X CBOHCTB, 0 

como6HJil1.3aTopax l1. CHCTeMax )].0CTaBKH., C Il0M0I.UhIO K0T0phIX M0)l<H0 YJIYY.Jllil1.Th 

paCTB0pHM0CTh 6apttUI1Tl1.HH.6a B B0)lHhIX cpe)laX, BKJIIOl.Ja51 I10Jll1.3Tl1.JieHrJil1K0Jil1 l1 

I10Jll1Bl1.Hl1JII1l1.ppoJil1)].0Hhl, I1JIIOp0HI1Kl1., I10Jll1.COp6aTbJ, UI1KJI0,UeKCTpMHhI, 

MeTannopraHHl.JeCKHe KapKaCbl pa3JIJ1l.JHOH CTPYKTYPhI, B TOM '-Il1.CJie Ha 0CH0Be 

UJ1KJI0)leKCTpI1H0B. 

B rnaBe 2 «3KcnepHMeHTaJihHa51 qaCTh» ,uaHhl CBe,nemrn 06 l1CI10Jlh3yeMhIX MaTe­

p11anax l1. MeT0)].11Kax q)H3l1.KO-XHMH.qecKoro aHaJIH3a l1. {pl1.3l1.qecKl1.X MeT0)laX 

HCCJie,U0BaHH.51, BKJIIOY.Ja51 MeT0)]. J130TepMH'-IeCK0fO HaChJI.Uemrn, onpe,neneHH.e 

crexH.oMeTpHH. K0MrrJieKcoB BKJIIO'-IeHH.51, KanHmrnpHhIH 3JieKTpocpope3, 1H 5IMP 

cneKTpocKonmo, )lHHaMHqec1<oe l1. cTaTwiecKoe CBeTopacce51Htte, onpe)leJieHH.e 

nosepXH0CTH0ro HaT5l)KeHH51, onpe)leJieHHe K034)4)MUHeHTOB MeM6paHHOH 

rrp0HHUaeM0CTH, a TaK)l(e 0I1HCatt11e BhITI0JIHeHH0fO Cl1HTe3a 11 xapaKTepH.3aUmf 

UHKJI0,UeKCTpHHC0,nep)KaI.UHX MeTannopraHH'-IeCKHX KapKaC0B 11 HX coe,n11HeHJ1H 

BKJIIO'-IeHH.51 C 6apHUHTHHH60M. 

B rnaBe 3 «O6cy)K,UeHtte pe3yJihTaT0B» rrpttBe,UeHhl rronyqeHHhJe ,naHHbie 0 

paCTB0pl1M0CTI1 6apHUl1Tl1HH6a B B0)lHhIX paCTB0pax npH pa3HhIX TeMnepazypax H 

paCCl.JMTaHHhie Ha HX 0CH0Be TepM0,UHHaMH.'-IeCKH.e napaMeTphI paCTB0peHH.51, pe3yJihTaThI 

cpaBHHTeJihH0fO l13yt.JeHM51 cpapMaKOJIOfHl.JeCKM 3Hal.JH.MhIX CBOHCTB B rrpttcyTCTBHH 

1 



como6mnnaTopoB pa3JlW-IHOR npHpO)],hl tt CTPOettmr: paCTBOpHMOCTH tt MeM6paHHOR 

rrpOHHUaeMOCTH 6apHUHTHHH6a )],Jl51 I10JlH3THJleHrnHKOJleM H I1OJlHBHHHJlI1HpponH)l.OHOB C 

pa3HOH CTeneHhIO TIOJIHMepH3aUHH, nmopoHHKOB, I10JlHCOp6aTOB, rrpHpO)l.HhIX H 

MO)l.Hq_)HUHpOBaHHhIX UHKJIO)l.eKCTpHHOB, a TaK)Ke MeTaJIJIOpraHJiqecKHX KapKaCOB Ha 

OCHOBe UHKJlO)l.eKCTPHHOB. ,n:m, TIOJlH3THJ1eHrm:1KoJ1eir, TIOJlHBHHHJlTIHppOJlH)],OHOB, 

rrmopm-rnKOB, IlOJlHCop6aTOB, o6cy)K)l.alOTC51 rrorryqeHHhie J].aHHhie O BJII151HH51 

como6HJIH3aTopa Ha paCTBOpHMOCTh H TPaHCMeM6paHHhIH nepeHOC 6apMUMTHHH6a, 

3HTpOnHIO I1 3HTaJihTIHIO rrepeHOCa JleKapCTBa 113 cpoccpaTHOrO 6ycpepa B paCTBOp 

COJII06HJlH3aTopa. LJ:n51 rrpHpO)l.HhIX I1 MO)l.Hq_)HUHpOBaHHhIX UHKJlO)l.eKCTpHHOB rronyqeHhI 

)l.aHHhie 06 3cpcpeKTHBHOCTH COJII06HJ1113aUHH 6apHUHHHTH6a, 3JieKTPOq_)OpeTtttieCKOR 

ITO)l.BH)l(HOCTH, MeM6paHHOH rrpOHHUaeMOCTH, TepMO)l.HHaMHqecKHX napaMeTPOB 

o6pa30BaJ-IM51 KOMilJleKCOB C 3THM JieKapCTBOM, a TaK)Ke O pacrrOJIO)KeHHH MOJleKyJI 

6apHUHHHTJ16a B KOMITJleKcax Ha OCHOBe )l.aHHhIX 
1
H 5IMP cneKTPOCKOTIHH. LJ:n51 

MeTannopraH.Hl!eCKHX KapKaCOB Ha OCHOBe U11KJlO)l.eKCTPHHOB, CHHTe3I1pOBaHHhIX no 

JlHTeparypHOR MeTO)l.HKe H no MeTO)l.11Ke, pa1pa60TaHHOR aBTOpOM )l.HCCepTaUHH, 

I13MepeHhI H3OTepMhl cop6u1111/necop6um-r a3OTa H orrpe.neneHhI BeJI11q11HhI yneJihHOH 

rroBepXHOCTH, cop6UHOHHa51 eMKOCTh no OTHOIJJeHHIO K 6apHUHHHTl16y I1 Kl1HeT11qeCKI1e 

rrapaMeTPhI ero BhICB06cnI<)l.emrn H3 coe)l.HHeHHH BKJlIOqeHH51. 

Pe3yJlhTaThI pa60ThI OTJl.HqaIOTC51 HOBH3HOH: BrrepBbie H3MepeHa paCTBOpHMOCTh 

6apHUMTHHH6a B 6ycpepHhIX paCTBOpax B 3aB11Cl1MOCTl1 OT pH 11 TeMneparyphI, 

onpeneneHhI TepMo)l.11HaM11qecK11e rrapaMeTphI 3TOro rrpouecca pacTBopeHH51 .LJ.IT51 

ne1<apCTBeHHOro Bew;ecTBa B HeHTPaJihHOM, rrpoTOHHpoBaHHOM 11 nerrpOTOHHpOBaHHOM 

Bl1)].e. BnepBbie onpeneneHhI TepMO)l.HHaMHlJeCKHe rrapaMeTphI COJlIOfornH3aU1111 

6apHUHTHHl16a nOJil13THJleHrJlHKOJ151Ml1 11 IlOJIHBHHl1JITIHppoJ1H)l.OHaMH pa3HOR CTerreHH 

TIOJIHMepmau1:rn, nnIOpOHHKaMH 11 non11cop6aTaMI1 pa3HOro CTPOeHI151 B cpoccpaTHOM 

6ycpepHOM paCTBope C q_)H3HOJIOr11qecKHM 3HaqeHHeM pH, a Tal()Ke TepMO)l.11HaMHqecKHe 

rrapaMeTPhI KOMITJieKcoo6pa30Bamrn 6apHUHTHHH6a C rrpHpO)l.HhIMH, 

MO)l.Hq_)HUHpOBaHHhIMH, )l.HMepHhIMH H TIOJIMMepHhIMH UMKJIO)l.eKCTpMHaMM, norryqeHhl 

J].aHHhie O pacrroJIO)KeHHH MOJieKyJI 6apMUHTHHH6a rrpM ero CB513hIBaHM51 C opraHW:IeCKHMM 

IlOJIMMepaMM, I10JIHCOp6aTaMM M UMKJIO)l.eKCTPl1HaMM, ycTaHOBJietta pOJlh CTPYKTYPHhIX 

oco6eHHOCTeir COJII06HJIM3aTopoB ( CTeneHH ITOJIHMepH3aUHMI OJIHroMep113au1rn) npH 

como6HJIH3aUHM 11ccrrenyeMoro rreKapCTBa. y CTaHOBJieHO, qTo TIOBhIIJJeHMe 

paCTBOpHMOCTH 6apHUMTMHH6a B rrp11cyTCTBMH COJII06MJIM3aTOpOB pa3JIHqHhIX Tl1I1OB 

conpOBO)I<)l.aeTC51 TIOHH)I<eHHeM K03cpq_)HUHeHTa MeM6paHHOR npOHHUaeMOCTl1. BrrepBbie 

OITHCaHhI npouecChI cop6u1m/necop6uMM 6apHUMTl1HM6a Ha nopMCThIX 

MeTanrropratt11qecKMX KapKacax pa3ttoro cTpoeHI151, 06pa10BaHHhIX 611onoruqecK11 

aKTHBHhJMH KaTMOHaMH MeTaJIJIOB M rrpttpO.UHhIMM UMI<JIO)l.eKCTPHHaMM. 

Pe3y JlhTaThJ ,UHCCepTaUHOHHOR pa60ThI o6rra.naIOT npaKTH'ICCKOH 3Ha'IHMOCTblO: 

Cpenu H3yqeHHhIX I10JIH3TMJieHrnHKOJieH, TIOJlHBMHHJITIHppoJIM)],OHOB pa3HOM CTenem:1 

TIOJ1J1Mep1nauuu, nrrIOpOHMKOB 11 TIOJIHCOp6aTOB, a TaK)Ke UMKJIO)l.eKCTpMHOB pa3Jil1l!HOro 
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crpoemrn BbrnBrreHbI Hatt6orree 3cpcpeKTI1BHbie como6ttnl13aTopr,1 6ap11Q11nrntt6a B 

6ycpepHbIX paCTBOpax C cp113110JIOrJ,fl!eCKI1M 3Hat.JeHl1eM pH. I10Ka3aHO, l.JTO 

MeTarrrropraHI1t.JeCKI1e KapKaCbI Ha OCHOBe Q11KJIOL(eKCTpI1HOB MOryT I1CITOJib3OBaTbC51 KaK 

CI1CTeMbI L(OCTaBKM 6ap11Ql1Tl1HI16a, ITO3BOJI5IJOIUl1e cymecTBeHHO ITOBbJCI1Tb 

paCTBOp11MOCTb 11 CKOpOCTb paCTBOpeHl151 6ap11QI1Tl1Hl16a, a TaIOKe 06ecrret.Jl1Tb 

OTITl1MaJibttyJO KI1HeTI1KY BbJCB060)1(L(eHI151 3TOro rreKapCTBa. Pe3yrrr,TaTbI, ITOJiyt-IeHHbie B 

L(I1CCepTaQ110HHOW pa6oTe, MOryT 6bITb none3HbIM11 L(JI51 C03L(aHl151 HOBbIX rreKapCTBeHHbIX 

cpopM 6apI1QI1TI1HI16a c ynyqrneHHbIMI1 CBOWCTBaMl1. 

Pe3yrrr,TaTbI .n:11ccepTaQI10HHOH pa6oTbI fapI165IH A.A. I1MeJOT TeopeTu'lecKyio 

3Ha'IHMOCTb. BbrnBrreHbI 3aKOHOMepHOCTI1 B COOTHOlIIeHI111 paCTBOpI1MOCTl1 I1 

K03cpq)I1QI1eHTOB MeM6paHHOH npOHl1QaeMOCTI1 6ap11Ql1Tl1HI16a B npttcyTCTBI111 

113yqeHHbIX IIOJII13Tl•IJleHrrrl1KOJiett, TIOJII1BI1Hl1JITII1ppon11.n:OHOB pa3HOH CTeneHl1 

ITOJil1Mep113aQI1I1, nnJOpOHl1KOB I1 ITOJII1COp6aTOB, a TaIOKe QI1KJIOL(eKCTpI1HOB pa3rrwrnoro 

CTpoeHI151. y CTaHOBJieHbI COOTHOlIIeHI151 CTpyKrypa-CBOWCTBO L(J151 como611rr113aTOpOB 

Me)l(JJ:Y CTeneHblO ITOJII1Meptt3aQ1111I OJII1roMepI13aQI1I1 JII1HettHbIX ITOJII1MepOB, I1HL(eKCOM 

nmpocpI1JibHO-JII1ITO(pMJibHOro 6arraHca ITJilOpOHMKOB 11 TIOJII1COp6aTOB, ycJIO)l(HeHtteM 

CTpoemrn Ql1KJIOL(eKCTpI1HOB np11 nepexo.n:e OT MOHOMepHbJX K L(l1MepHbIM M IIOJII1MepHbIM 

MOJieKy rraM, C OL(HOH CTOpOHbI, 11 TepMOL(l1HaMI1t.JeCKI1Ml1 napaMeTpaM11 

COJIJ06I1JII13aQtt11/ KOMITJieKC006pa30BaHl151, C .n:pyroif CTOpOHbl, ITO3BOJI5IJOIUI1e BbI6paTb 

OITTI1MaJibHbltt COJIJ0611JII13aTop. 

BbIBOL(bJ JJ:MCCepTaQl1I1 5IBJ15IJOTC51 L(OCTOBepHblMlI I1 o6oCHOBaHHblMM. Pe3yJibTaTbI 

rronyLJeHbl C 11CITOJib3OBaH11eM cospeMeHHbIX 3KCnep11MeHTaJibHbIX MeTOL(OB. 

,1J;11ccepTaQI1OHHa51 pa6oTa COOTBeTCTByeT cneQI1aJibHOCTl1 1.4.4. <l>11311qecKa51 XI1M1151 B 

nyHKTax 2 (LJaCTI1 «3KcnepI1MeHTaJibHOe orrpe.n:eneHMe TepMOL(I1HaMI1LJeCKI1X CBOHCTB 

semecTB, pacLJeT TepMOL(I1HaM11LJeCKl1X cpyHKQI1tt npoCTbIX I1 CJIO)KHbIX Cl1CTeM ... »), 4 ( B 

LJaCTI1 « . .. Me)l(MOJieKyn51pHbJe I1 Me)l(LJaCTI1l.JHbie B3aI1MOL(eHCTBI151 ... ») I1 7 (B LJaCTI1 

« ... paCTBOpeH11e 11 KpI1CTaJIJII13aQl151»). 

ITo TeKcry .n:11ccepTaQ1111 ttMeJOTCJI 3aMeLJaH11JI: 

1. B L(I1CCepTaQI10HHOW pa6oTe Ha6mo.n:aeTCJI aHOMaJibHO HI13Ka51 cop6QI10HHaJI eMKOCTb 

MeTarrnopraHI1LJeCKl1X KapKaCOB Ha OCHOBe ~-UI1KJIOL(eKCTpI1Ha no cpaBHeHMJO C 

KapKaCaMI1 Ha OCHOBe a- I1 y- QI1KJIOL(eKCTpI1HOB. I1p11 aHaJII13e nonyqeHHbIX .n:aHHbIX 

)l(eJiaTeJibI-IO paCCMOTpeTb B KaLJeCTBe B03MO)KHOH np11LJl1Hbl npOLJttylO I1HKancyrrmi11JO 

3TaHOJia, I1CITOJib3yeMoro L(JI51 npOMbIBKI1 CI1HTe3ttpoBaHHOfO npo.n:yKTa, KOTOpbIW MO)l(eT 

OCTaBaTbC51 CB513aHHbIM B MeTarrnopraHIILJeCKOM KapKace np11 11CITOJib3yeMOM pe)l(l1Me 

CY1IIKI1. 

2. ITptt 06cy)KJJ:eH1111 JJ:Btt)l(yrn:11x c11n como611rr113au;tttt Ha 

.n:11ccepTaQI1l1 TepMOL(I1HaMI1LJeCKI1X napaMeTJ)OB 3TOro 

aHaJII13I1pOBaTb 3HTJ)Oill1WHbIH BKJiaL( He no MOJJ:YJilO. 

OCHOBe orrpe.n:eneHHbIX B 

npoQecca )l(eJiaTenr,Ho 

3. I1p11 aHaJitt3e rrorryLJeHHbIX .n:aHHbJX I H .51MP-crreKTJ)OCKOITI111 )l(eJiaTeJibHO paccMOTpeTb 

BO3MO)KHOCTb arperaQ1111 KOMITJieKCOB 6apI1QI1HHTI16a C QI1KJJOL(eKCTpI1HaMI1 B 
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HCCrre.uyeMbJX paCTBOpax, oco6eHHO ,I(JI51 KOMJUieKca C ~-l.lJiKJIO,UeKCTpHHOM, H B03MO)KHOe 

BJIH51HHe TaKOM arperaUHH Ha XHMC,UBHrH rrpOTOHOB HCCJie,uyeMoro JieKapCTBa. 

B uerroM aBTopoM rrpo,uerraHa 6orrbllIM 3KcnepttMeHTaJibHa51 pa6oTa 11 pa6oTa no 

aHaJIH3Y H 0606rue1-rn10 rrorryqeHHbIX ,uaHHbIX, '!TO Il03BOJIHJIO cyrueCTBeHHO 

npO.UBHttyTbC51 B ITOHHMaHHM BJJH51HH51 CTPYKTYPhI llIHpOKOro Kpyra myqeHHbIX 

como6HJIM:3aTOpOB Ha paCTBOpHMOCTb tt MeM6paHttyIO rrpOHHUaeMOCTb JieKapCTBeHHOro 

BeruecTBa - 6apHUHHHTH6a B pa3JIHqHI,IX ycrrOBH51X. 

Pe3yJJoTaTbI ,UHCCepTaUMOHHOM pa60TbI 51BJI51IOTC51 JJ;OCTOBepHblMH, 

ITO,I(TBep)K,UaeTC51 cornacyIOIUHMHC51 ,uaHHbIMH He3aBHCHMbIX 

MeTO,UOB MCCJie,UOBaHH51, a TaK)Ke rry6rrttKautteM 5 CTaTeM 

3KCnepttMeHTaJibHbIX 

B peueH3ttpyeMbIX 

OTeqecTBeHHbIX H Me)K.uyHapo,UHbIX HayqHI,IX )I<ypHarrax C BblCOKMM peHTHHroM, 

HH,UeKCttpyeMbIX B w oS H Scopus. Pa6oTa arrpofo1poBaHa Ha Me)K.uyHapO.UHbIX M 

poCCHMCKHX HayqHI,IX KOHcpepeHIJ,H51X. 

ABTOpecpepaT ,UMCCepTaUHH COOTBeTCTByeT ee co,uep)KaHHIO. 

Ha OCHOBamrn BbIJ1IeH3JIO)KeHHOro MO)KHO 3aKmoqHTb, qTo 110 CBOeM 

aKTyaJihHOCTH, HOBH3He, 061,eMy H ,I(OCTHrttyTbIM pe3yJibTaTaM ,UMCCepTaUHOHHa51 pa6oTa 

faptt651H A.A. oTaeqaeT TPe6oaamrnM, ycTaHoarreHHhIM B nn. 9-11, 13, 14 «ITorrO)I<eHHJI o 

npttcy)K,UeHHH yqeHhIX CTeneHeM», yTBep)K,UeHHOro nocTaHOBJieHtteM ITpaBHTeJibCTBa 

PoccttHCKOH <l>e,II.epau,MH OT 24 ceHTJI6pJI 2013 r. NQ 842 (B ,IJ.ettcTBy10ruett pe,II.aKUHH), H 

51BJJJieTCJI HayqHO-KBaJIH<pHKaUMOHHOH pa60TOM, B KOTOpOH Ha OCHOBaHHH BbIJJOJIHeHHbIX 

aBTOpOM MCCJie,UOBaHHM. BbIJIBJieHbI OCHOBHbie 3aKOHOMepHOCTH B3aHMO,I(eHCTBHH 

6apHUMTHHH6a C pa3JIJ1qHI,JMH KJiaccaMH COJJI06HJIH3aTopoB, cnoco6HbIX 3HaqttTeJibHO 

yrryqJ1IHTb paCTBOpHMOCTb :tt 6HO,I(OCTYilHOCTb aKTHBHbIX cpapMau,eBTllqecKllX 

1rnrpe,utteHTOB 11 o6ecneqHTb IlOBbillleHttyIO 3cpcpeKTHBHOCTb rreKapCTBeHHbIX cpopM. 

ABTOp pa60ThI, f aptt6JIH AHHa ApTallIOBHa, 3acJiy)lrnBaeT npncy)l(,I(eHHJI yqeHOH CTeneHH 

KaH,UH,UaTa XHMHlfeCKHX YK no crreu11arrbHOCTll 1 .4.4. <l>H3HlfeCKa51 XMMllJI. 
'I 
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