OT3bIB
Ha JuccepTauuoHHyo paboty HecrepoBa Cepres Bnagumuposuya
«DU3HKO-XHMHYECKHEe ACNeKThl PaAHALHOHHON CTOHKOCTH CTPOHUH -
CeJIeKTHBHbIX MAKPOLUHKIHYECKHX 3KCTPATreHTOBY,
NPEeCTaBIEHHYIO Ha COUCKaHHE YYEHOH CTENeHH JOKTOpa XMMHYECKHX HayK I10
cnieumranbHoCcTH 1.4.13 Pagnoxumus.

AKTYaJIbHOCTb T€MbI HCC/IEJOBAHHS.

Huccepraumonnas pabora C.B. HecrepoBa BbimonHeHa B 00JacTH
panTMOXMMHH M HampaBlieHa Ha peLIeHHe BaXHOW MNpoOJieMbl IOBBIIIEHHUS
panvalMoHHOM CTOMKOCTH SKCTPAareHTOB Ha OCHOBE KpayH-3(DHPOB, HCTIONb3YEMBIX B
TEXHOJOTHAX mepepaboTku oTpabotaHHoro suepHoro Ttommsa (OST) wu
panroakTHBHBIX 0TX040B (PAQO). CenekTuBHOEe W3BIEYEHHE JOJTOXHBYIIHX
pPaqMOHYKIMIOB, B MepBYK ouepens °'Sr, i pelleHHs 3aJayd 3aMbIKaHHU
ANEPHOTO  TOIUIMBHOIO ILMKJIa HEOOXOAMMO Ui MHHHMH3aUMd 00BEMOB
3axopoHeHHuss PAO U cHMKeHUs paJMallMOHHON HAarpy3KH Ha OKPYXKAIOLIYIO CPEeAy.
OnHako MpakTHYecKoe NMPUMEHEHHE MAKPOLMKIWYECKUX 3KCTPareHTOB, TaKUX Kak
auiukiorekcano-18-kpayn-6 (JLI'18K6) u ero mnpousBojaHblE, COEpPKHBACTCH
HEJIOCTaTOYHON W3YYEHHOCTHIO UX MOBEACHHS B MOJISIX HOHU3UPYIOIIETO H3TydeHHS.
Pemenuro 3Tok npoGneMsl mocesiIeHa paccMaTprBaeMas pabora.

CywmecTByroliue B JUTepaType JaHHblE [0 JAEHCTBHIO HOHH3UPYIOUIHX
U3JIy4eHHUH Ha KpayH-3(Upbl HOCAT ()parMeHTapHBIA U MPOTHUBOPEYMBBIH XapakTep,
OHHU I'JIaBHBIM 00pa3oM COCpeOTOYEHbl HAa U3yUYE€HUHU BIUSAHUS Ha IKCTPAKIIMOHHYIO
3pPEeKTUBHOCTh, OCTaBISAsA MOJHOCTHK) OTKPBITBIMH BOIPOCHI COCTaBa IMPOIYKTOB
panuonu3a WM MexaHu3Ma AeicTBus usnydeHus. Kpome Toro, B GonbLIOM HHCIe
paboT HE YYUTBHIBAETCS MHOTOKOMIIOHEHTHBIH COCTaB peasibHbIX 3KCTPAKIHOHHBIX
cucTeM. B xoze sKcTpaki MakpOLMKI MOXKET HaXOAMUThCS B pa3IHYHBIX Gopmax —
«CcBOOOJHBIN» JHWraHA, KOMIUIEKC C KAaTHOHOM MeTallla MJIM NPOTOHHPOBAHHAS
dopma. Kaxnpas w3z 3tux ¢opm obmagaer coOCTBEHHOW 4YYyBCTBHTENIBHOCTBIO K
MOHHU3UPYIOLIUM U3ITyYeHUSIM u CBOHMM MeXaHU3MOM pacnaza
cBOOOIHOPAAUKAIBHBEIX TPOMEXKYTOYHBIX COEAMHEHUN, KOTOpBIH B 3HAYUTENBHOM
CTENEHH OmpeenseT MoTepio (QYHKIHOHAIBHBIX CBOWCTB JKCTpareHTa. B cBs3M ¢
3THM, YCTaHOBJIeHHe (yHIAMEHTAJIbHBIX 3aKOHOMEPHOCTEH  paJHallMOHHO-
XUMHYECKUX TpeBpalleHuii MHOTOKOMIIOHEHTHBIX CUCTEM Ha OCHOBE KpayH-3(HpOB
1 pa3paboTka METOJOJOrHYECKHX MOAX0A0B K MPOrHO3UPOBAHUIO HX PaIHalHOHHOM
CTOMKOCTH SABISETCS aKTyajlbHOHM 3ajadeil, HMeIUel BaXXHOE HAayyHOe W
npakTU4Yeckoe 3HaUEHHUE.

HayuyHasi HOBH3HA H 3HAYHMOCTH pPaboThI.

Huccepranmss C.B. HectepoBa mpexactaBaseT co0oii  3aBeplUEHHOE

GyHIaMeHTaTbHOE HCClIeIOBaHKWe, B KOTOPOM BIEepBble HA CUCTEMaTH4YeCKOH OCHOBE



U3y4yeHbl MEXaHW3Mbl pagUallMOHHO-XMMHMUYECKHUX TpeBpallleHH#  CTpOHLUH-
CEJIEKTHBHBIX 3KCTPAareHTOB Ha OCHOBe |8-KpayH-6 W QuUMKIOreKcaHo-18-kpayH-6.
HayuHnas HoBU3Ha paboThl onpeaensercs:

PasBuTHEM HOBOH MeTOHOJIOrHH. ABTOPOM  BIEpBble  NPENIOKEH
KOMIUIEKCHBIM TOAXOJ K OLIEHKE paJualUOHHOHW CTOMKOCTH MaKpOLMKIHYECKHX
CHCTEM, YYUTHIBAIOLIHHA HE TOJIBKO XUMHUYECKYIO CTPYKTYpPY peareHTa, Ho U 3 GeKThI
BTOPUYHOTO BO3JECHCTBUS H3JyYEHHs 3a CUET IEpPeHOCa HEPruu OT PacCTBOPHUTEIS,
KOH(QOpMAallMOHHBIE M3MEHEHMsT MaKpOLMKIa, a Takxke CreuupuKy XUMHH
9KCTPaKLMK (MEXaHU3M MepeHoca KaTUOHA).

2. HNaenTHpuKanus NpoayKTOB paaHOH3A W oONpeae/ieHHe MeXaHH3MOB
o0pa3oBaHHsi CBOOOAHBIX paaukajaoB. Merogom OIIP-cnekTpockonuu BriepBble
OnpeJielieHa CTPYKTypa OCHOBHBIX CBOOOJHOpPaIUKAIBHBIX IMPOMEXYTOYHBIX
MPOAYKTOB  paJHOiu3a  KpayH-2>UPOB U  HMX  KOMIUIEKCOB C  COJISIMH
IIeJ0YHO3eMeNbHbIX MeTalnoB. KiroueBbIM JOCTH)KEHHEM SBJSETCS CTporoe
JI0Ka3aTeIbCTBO CYLIECTBOBAHUS ABYX Pa3lUYHBIX KaHAJIOB 00pa30BaHHs CBOOOAHBIX
pagukanoB: (1) gemporoHupoBaHHe "XOMOAHBIX" KATHOH-PAAUKAIIOB, MPHBOSILEE K
MaKpOLMKINYEeCKUM pagukanaM, U (2) pacnag "ropsuux" KaTHOH-pagUuKalIoOB,
NPUBOALIMIA K pa3peiBy noiuddupHoro komnbua (pamukanst —CH-C(H)=0). Dto
MO3BOJWJIO KOJTUYECTBEHHO pAa3[e/uTh MPOLECChl paauoind3a € COXpaHEeHHEM
MaKpOLIMKJIA U C €ro AeCTpyKLHEH.

3.  OOnapyxenne HealAHMTHBHbIX 3¢¢exroB. Haiineno HakomieHHe
MaKpOLMKIMYECKUX CBOOOAHBIX paJMKaJOB B 3aMOPOXKEHHBIX BOJHBIX H
OKTaHOJIBHBIX pacTBOpax KpayH-2(HpOB, UTO SBISETCS MPSAMBIM J0Ka3aTeIbCTBOM
BKJa/la KOCBEHHOIO [AEHCTBUS H3/IydeHHs. BrepBble Moka3aHo, YTO B CHUCTEMe
JAT1BLII'18K6/1-0okTanon pomnoiHUTeNbHOE 00pa3oBaHHE paAUKaloB OO0YCIOBIEHO
BTOPHYHBIMH PEAKIHSIMH «CEepPeAWHHBIX» AJIKHIIbHBIX PaJUKallOB pPAacTBOpUTENs C
MOJIEKYJIOH KpayH-2¢Hpa.

4. BnepBbie wucciieoBaH  MeXaHH3M  paJHoOJIH3a  KpayH-3¢HpoB B
IKCTPAKIHOHHBIX CHCTemMax. BrepBble cucTeMaTHYeCKH H3y4eHbl OCOOEHHOCTH
paguolii3a  KOMILUIEKCOB,  MOMAETUPYIOLIIMX  COCTaB  OpraHu4eckod  (hasbl
9KCTPaKLIMOHHOK cucTeMbl. HalieHsl NpHHLMOHAIbHBIE pa3U4yusi B MeXaHW3Max
panmonM3a IS HUTpaTHBX,  ¢GTopcomepxkamux (BF«", PFe¢") w
ouc(rpudropmermicynbporun)uMuaHbX (NTf: ") koMruiekcoB. DTO MO3BOJMIO
chopMynHpoBaTh ~ TPU  OCHOBHBIX  CLEHapus  paaualMOHHO-XHMMHYECKHX
npeBpalleH’ MaKpOLUKINYECKHX IKCTPAreHTOB.

Kpome Toro, B pabore Oblla cO3aHa CTpOWHas cHcTeMa 3HaHUA O
B3aMMOCBSI3M MEXOy CTPYKTYpOH KpayHI(UpOB M YCIOBHSAMHM OONydeHHs H
MEeXaHHW3MOM B3auMOJIEHCTBHUS MX C HOHU3UPYIOLLHUM U3JIyYEHUEM, YTO ITPEACTaBIIIeT
co0oil CyIIeCTBeHHBI BKIag B pa3BHTHE pAJMALMOHHOM XHMHH H XHMHH
MaKpOLUKIUYECKUX COeAMHEHUH.



Ounenka npakTHYecKO#H 3HAYHMOCTH H JOCTOBEPHOCTH Pe3yJibTAaTOB.

[IpakTyeckass 3HauMMOCTH paboOTHl  O0yCIaBIHUBAETCs  BO3MOKHOCTBIO
NPUMEHEHHs] Ppa3paboTaHHBIX aBTOPOM METOAOJOTHYECKUX MOIXOIO0B, KOTOPHBIE
MO3BOJISIOT NPOTHO3UPOBATh NOBeAeHHe cyluecTByroWuX (Sr-Resin, npouecc SREX)
U pa3pabaTeIBa€MbIX KpayH3(Hp-COAEPKAIIUX IKCTPATEHTOB B YCIOBHSIX PealbHOTO
palHallMOHHOTO  BO3JeHCTBHA. Y CTaHOBIEHHBIE 3aKOHOMEPHOCTH OTKPBIBAIOT
BO3MOXHOCTb  LIEJIEHANIPABIEHHOIO  CO3/laHUsl HOBBIX  pagHallMOHHO-CTOMKHX
KpayH3(HpOB U ONTUMHU3ALHH COCTABA SIKCTPAKIIHOHHBIX CHCTEM.

JlocTOBepHOCTh  TOJyYEHHBIX aBTOPOM  pe3yJIbTaTOB  MOJTBEPIKAAETCS
HCIIOJB30BAHUEM IIMPOKOIO0 KOMIUIEKCAa COBPEMEHHBIX METONOB HCCIEeA0BaHHMS,
prmiovatonmx TP, SIMP, UK-crieKTpocKONus, PeHTreHOCTPYKTYPHBIH aHANH3, H
JICK/TTA.  CremeHp  JOCTOBEpHOCTH  pe3yJbTAaTOB  MOATBEP)KIAeTCS  UX
BOCIIPOU3BOIMMOCTBIO, NpUMEHeHHeM pa3IUYHBIX (PU3UKO-XUMUUECKUX
aTTeCTOBAaHHBIX METOIMK U3MEPEHHUs, NIPEACTABICHUEM U 00CYKIECHUEM PE3yJIbTaTOB
paboTel Ha pa3NM4YHBIX MEXKAYHAapOAHBIX M POCCHHCKHUX KOH(pEpeHIHsX,
nyOnuKalMsIMH B Hay4YHBIX JXypHajla, a TakKe COIIaCOBAHHOCTBIO Pe3yJIbTaTOB C
OryONUKOBaHHBIMU JaHHBIMH, TPEACTaBICHHBIMH B HE3aBUCHMBIX HCTOYHHKAX I10
Onu3KOM TeMaTHKe.

CTpykTypa H coaep:kaHHe JHCCEPTALHH.

JliccepTauus MOCTpoeHa MO KIAaCCHYeCKOH cXeMme, COCTOMT W3 BBEICHHS, CEeMH
IJIaB, 3aKJIIOYEHMS], BBIBOJOB U MpUiiokeHus. Pabora usnoxena Ha 349 crpaHuuax
TeKcTa, CONEPKUT 95 pucyHkoB, 11 cxem u 26 tabmuu. Ctpyktypa paboTsl ToruyHa
H 1ocIeIoBaTelbHa.

. Bo BBegeHun 000CHOBaHbBI aKTYalbHOCTh TeMbl JUCCEPTALIMM, LeNU U 3a/1a4H
paboThl, M3JIOXKEeHa HaydyHas HOBH3HA, TeOpeTHYeCKas M MpaKTH4YecKas 3HAYUMOCThb
paboTel, chOpMYITHPOBAHBI METOHOJOrHS W METOAbl HCCIEeJOBaHHs, a TaKkKe
OCHOBHBIE MOJIOYKEHHUS, BEIHOCUMBIE Ha 3allUTY.

. I'naBa 1 (O630p auTepaTypbl) cHOKyCHpPOBaH Ha XUMHM KpayH-I3(QUpPOB U
npeacTaBaseT co0oi riyOOKWMH W KpUTHHYECKMH aHalu3 Hay4YHOW JIMTepaTyphl IO
TeMe HCCIIe[IOBaHHs, OXBAThIBAIOIIUN CTEPEOM30MEPHI0 KpayH-3(UPOB, METO/bI
CHHTE3a KOMIUIEKCOB M COBPEMEHHOE COCTOSIHHE paJMallMOHHOM XUMHH KpayH-
colep)KalliX CUCTeM. BBISBIEHB OCHOBHbIE MNpOOeNbl B 3HaHHAX, KOTOpbIe U
OTpeeNIiIN BBIOOD Lienel JaHHOM paboThI.

. I'naBa 2 (MeTroaHka 3KcNnepHMeHTa) ONUCHIBaeT METObI CHHTE3a U OYMCTKH
COEIMHEHHH, YCIIOBUS MPOBeIeHUs] 00IydYeHUs: U A03MMETPHIO, a TaKKe METOIMKH
DITP-criekTpockonuueckux ucciegoBanuii. Ocoboro BHHMaHHS —3acCilyXHBaeT
pazpaboTaHHasi aBTOPOM METOAMKA CEJIEKTHBHOIO «OTXKHMra» paguKaioB s
KOJIMUECTBEHHOM OLIEHKH BKJIaJa peakiiii ¢ pa3pbiBOM MaKpOILMKIa U 6e3 Hero.

. lnraBa 3 (MexaHu3M HH3KOTEMNEPATYPHOro PaJHO/H3a KpayH-3HPOB)
NpeACTaBiIseT HCCIeJOBaHHe pagHonusa KkpayH->¢upoB  (I18-kpayH-6, ero
JMIAKIOTeKCHII- U IH-T-0yTHI-0MC-IIMKIOreKCHII-IPOU3BOAHBIX) 0€3 pacTBOpHTEs,



YTO 3aKjajbIBaeT 0azy A WACHTU(DUKAUUKM paIMKaJlOB H MOHUMaHHS MEXaHM3MOB
TpaHchopMaluu MOTH3I(GHUPHOTO KOJIBIIA.
. I'naBa 4 mepexoauT K M3yYEHHIO BOAHBIX W OKTAHONIBHBIX PacTBOPOB JBYX
KpayH-3(HpOB (IHLUKIOTeKCUI- U IU-T-OyTHII-OUC-LIUKIOTeKCHI-TPOM3BOAHEIX 18-
KpayH-6) moJ NEHCTBHEM HWOHM3UPYIOLIEr0 M3/IyYyeHHUs. Ha TpuMepe. DTa rjaBa
JEMOHCTPHUPYET CJI0XKHOCTh IIPOLIECCOB B OMHApHBIX cucTeMax 3a c4eT 3((deKToB
KOCBEHHOI'O JIEHCTBHS U3Ty4YEHHs U BBIBISET POJIb PAJIUKAIOB PACTBOPHTEIIS.
. I'naBbl 5-7 ABIAIOTCA LEHTpPaNbHBEIMH M HauboJiee LIEHHBIMU C TOYKH 3pEHMS
HOBM3HBI. B HHX JeTanbHO M cHUCTeMaTHYeCKU pa3o0paHbl MeXaHH3MBI PaHOJIH3a
KOMIUIEKCOB ¢ ranoreHuaamu (I'maBa 5), ¢ dTopcomepkalluMu aHHOHAMH H
anroHamMu NTf: " (I'maBel 6 u 7). DTu pasnensl yoeaUTe bHO JH0Ka3bIBAIOT BIUSHHUE
aHMOHA, KaTHOHAa M KOH(OpPMalMM MakKpoOLMKIa KpayH-3¢upa Ha paHalldOHHYIO
cToiikocTh. Ocob0 cneayeT BBIIENUTH JAETANbHBIN aHAIH3 IOCT-paJHAlIMOHHBIX
npeBpalleHuid 1 oOHapy)KeHHe HOBOI'O KaHajla pa3pblBa MaKpOLMKIA B KOMILIEKCAX
JILII"'18K6 ¢ ranoreHuaMH.
. 3akaouenne u BeiBoabl coiepixaT YeTKOe U JTAKOHUYHOE Pe3tOMe OCHOBHBIX
pe3y/bTaToB pabOThl, KOTOPBIE MOJHOCTBIO COOTBETCTBYIOT MOCTABIIEHHBIM 3a/layaM.

K coxanenuto, pabora He cBOOOAHa OT HEJOCTATKOB, B YaCTHOCTH, cOMTa
HyMepallus CTPaHMIl B JUCCEPTAallMd OTHOCHUTEIBHO OIJIaBJIE€HMs, YTO 3aTpyAHSeET
MOUCK OTIENBHBIX pa3/elioB, a Tak)Xe W3MeHeHa HyMmepalus KaHajJoB pacraja
paauKaioB B TEKCTe AUCCepTaluu U aBTopedepaTe.

K paGote MOXHO caenarts cieyrolue 3aMeyaHus:
1. Hecmotpsi Ha oueBUAHYH (yHIAMEHTAlIbHOCTH PabOTHI, XOTeIOCh ObI BHIETH
Oosiee MpsAMON KOPPENSLUOHHBIA aHAIU3 MEXIy TIOJyYeHHbIMH paJHalliOHHO-
XMMHUYECKUMH BBIXOAAMH PaguKaIOB H CHHKeHHEeM KO (GULIMEHTOB pacripeaeeHH s
(D_Sr) nns peanbHBIX 3KCTPAKIMOHHBIX CHUCTEM, YTOOBI ellle CHIIbHEee MOAYEPKHYTh
NPaKTUYECKYH) HalpaBlIeHHOCTb. B TekcTe YMOMHUHAIOTCS OT/eNbHBIE TPUMEpBI
(SREX, Sr-Resin), HO cHcTeMaTH4Yeckoe CcpaBHeHHe Moryio Obsl OvITE Oosee
JI€TaIbHBIM.
2. B pabote uccrnenyroTcss MOZebHbIE CHCTEMbI, B KOTOPBIX 00JyueHHe MPOBOJUTCS
npu 77 K ngns crabunu3alvu HHTEpMeAHATOB. DTO MOLLUHBIA HHCTPYMEHT JUIsl
M3Y4YEeHHUs MEXaHH3MOB, HO OCTAeTCs OTKPBITHIM BOMPOC O MPAMOH 3KCTPAINoJIALUH
MOJTy4eHHBIX JaHHBIX Ha MPOLECCHl, IPOTEKAKOLIHe TPH KOMHATHOM TeMIlepaType U B
NPUCYTCTBHM KHcIopoaa. B mucceprauuu ectb oOCyXJEHHE 3TOr0 BOIPOCA, HO
MOJKHO OBLITO OBl yI€TUTh eMy OOblle BHUMAaHUS.
3. B rmaBe 7 mnpu H3YYEHUH KOMIUIEKCOB C HHMTpaTaMH aBTOPOM II0OKa3aHO
spdexTuBHOe 3ammTHOe nerictBHe NO: . OnHako He 00CyXkIaeTcs pojib YacTHIL

NO:* B BO3MOXHOH XHMHYECKOH MOAM(QUKALMM MAKpOLHMKIA, TMOMHMO OTpbiBa
Boziopoia. XOTs B NPOMYKTaX paJuoiu3a HUTPO-NPOU3BOJHBIE HE OOHApPYIKEHBI,



CTOMJIO OBl TMOACHWTH, IOYEMY OTOT KaHal He peaqu3yercsi B JaHHBIX
3KCMEPUMEHTAIBHBIX YCIOBUAX.

4. B Tabnuue 16 npuBeleHBl cyMMapHble JOJNH MPOAYKTOB pa3pbiBa MaKpOLHUKIA
HLI'18K6 (R3tRs, To ecTh ¢ yd4€ToM [OMOJIHUTENBHOTO IMOCT-paJHalldOHHOIO
KaHaja oOpa3oBaHUs LIMKIOTeKCAaHOHUJIBHBIX paaukaioB). s kommiekcos ¢ CaCl:

u SrCl: cymmapHas necTpyKUusi MaKpOLWMKIIA BBIIIE, a HE HHXE, YeM B CBOOOIHOM
qurange (34,1/38 u 28,9/29,8 mnpotuB 26,8/34,4). PeanbHOe CHMXEHHE [OJIH
HaO/II0aeTcss KOMMYECTBEHHO M ISl CHUH-, U IS aHTH-KOH()OPMEPOB TOIBKO IS
BaCl:. Takum oOpa3zom, 3asBlIeHHbIH «3alIUTHBIA 3P QPEeKT» OTHOCHUTCH
MCKIIFOYMTENBHO K OOHOMY W3 JBYX KaHaJIOB NEeCTPYKUMH (paHHEMY), TOraa Kak
UTOroBasi, NPaKTUYeCKH 3HaYuMMas AeCTPYKLHUS MaKpOLMKIa (Ba)KHas HMEHHO
MOTOMY, 4YTO «pa3pblB MakKpOLHKIAa BeAET K HeoOpaTHMOMY CHHIKEHHIO
SKCTpaKIMOHHOH 3¢ dexTuBHOCTH) A Ca U Sr KOMITIEKCOB OKa3bIBAeTCs PaBHOM
WuIm Oonblei, yeM [J1si CBOOOIHOrO JIUTraHaa.
5. Cwmewenune 3¢@dekToB aHHOHA W CHMMETPUUM MAKpPOLHWKIA TIPU CpaBHEHHH
18K6-SrCl: u 18K6:Srl: nns oOBsCHEHUS TOBBILIEHUS AECTPYKLUUH HOIUIHOTO
KOMIUIEKCA [0 CpPaBHEHHIO C XJIOPUIAHBIM. ABTOp KOHCTATHUPYET pas3liiude B
CUMMETPHH 3THX ABYX COEIMHEHMM, OJHAKO, Jajiee HeslaeT BBIBOJ HUCKIHOYHTETHHO
00 annoHHOM 3 dexre.

Yka3zaHHbIe 3aMe4yaHHWs HOCAT [IMCKYCCHOHHBIM XapakTep M He BIMIIOT Ha
o0LIyI0 BBICOKYH) OLEHKY OaHHOW JMCCepPTAllMOHHOW paloThl, BBINIOJHEHHOW Ha
BBICOKOM HAYYHOM M SKCIEPUMEHTAIbHOM YPOBHE.

3ak/J4YeHHe.
Huccepraunonnas padora C.B. HecrepoBa siBiisieTcss 3aKOHUYEHHBIM Hay4dHO-
KBaJIU(pMKALIHOHHBIM HCCJIeIOBaHUEM, BBIMIOJTHEHHBIM Ha BEICOKOM

3KCIIEPHMEHTAIbHOM M TeopeTHYecKoM YypoBHe. OHa COAEpPKHUT COBOKYITHOCTB
HOBBIX HAYYHBIX PE3yJIbTATOB U MOJOXKEHHH, HMEIOMUX (yHAaMEHTAIBHOE 3HaYeHHE
I PagHOXMMHUHM M PAJMALMOHHOM XMMHMHM MaKpPOLMKIHYECKHX COEIMHEHHH.
Pa3zpaboTaHHble aBTOPOM  METOJAOJIOTHYECKHE IOAXOABI W  YCTAHOBIICHHbIE
3aKOHOMEPHOCTH BHOCST CYILECTBEHHBIH BKJIaJ B PEIUEHHUE aKTyalbHOH NMPOOJIEMBI
CO3MaHMs pPaaHAllHOHHO-CTOMKHMX OKCTpPAareHTOB Uil TEXHOJIOTHH 3aMKHYTOTO
SIEPHOTO TOTUIMBHOIO LIUKJIA.

JluccepTalss MO CBOEMY COZep)KaHHIO, HayyHOH HOBH3HE, 00BeMy H
MPaKTHYECKOM 3HAYMMOCTH IOJHOCTBIO OTBEYaeT TPeOOBaHUAM, YCTAHOBJICHHBIM
MOCKOBCKMM TOCYIapCcTBEHHBIM yHUBepcuTeTroM wumeHd M.B. JlomonocoBa K
NOKTOpcKUM auccepraiusM. ConepikaHne COOTBETCTBYET MAacropTy CHEeLHabHOCTH
1.4.13 Paguoxumus (1o XMMHYECKHUM HayKaM), a TaK)Ke KpUTEPHUAM, ONpe/ieIeHHBIM
mm. 2.1-2.5 TlonoxkeHus O TpPHUCY)KAEHHH YYeHBIX cTemeHed B MOCKOBCKOM
rocysapcTBeHHoM yHuBepcutere uMeHn M.B. Jlomonocosa. JluccepTalHOHHOE
rccnenoBanre odopmieHo cornacHo TpebopanusM [lonoxeHns 0 coBere Mo 3aluTe



JUCCepTalMii Ha COMCKaHUe YYEHOH CTeNeHH KaHIHuaaTa HayK, Ha COUCKaHHe YYeHOH
CTEeMeHU J0KTOpa Hayk MOCKOBCKOro rocyJapCTBEHHOTO YHHUBEpPCHUTETa HMEHH
M.B.JIomoHocoBa.

Takum  obpaszom, couckatens HeerepoB Cepreii BaagumupoBHY,
3aC/1y’KHBAaeT NPHCYKIEHHS Y4YEeHOH CTemeHH JOKTOpAa XHMHYECKHX HayK Mo
cnennagbHocTH 1.4.13 Pannoxumus.

O¢ununanbHbIi ONMOHEHT:

JIOKTOp XMMHUYECKUX HayYK,

BeyIUH HayYHBIH COTPYAHUK Kadeapsl paqHoOXHUMUH

Xumuyeckoro ¢akynbrera

®denepanbHOrO rocyJapCTBEHHOr0 OI0)KeTHOr0 00pa30BaTENbHOIO YUPEKICHUS
BeIcLIEro obpazoBaHus «MOCKOBCKHH rocy1apCTBEHHbIH YHUBEPCUTET

umeHu M.B. JlomoHOCOBa»

bopucosa Haranus EBrenseBna

Hata: g7 [J7 Zo¢.



