OT3bIB
oGHIUATIBHOTO ONIMOHEHTA
Ha qucceptanuio CemeHoBa BaneHTHa AleKcaHIpoBUYa
«KBaHTOBO-XMMHYECKHE pacyeThl XuMudeckux casuros SIMP °N B
CTPYKTYPHBIX HCCIIEIOBAaHUSAX a30TCOEPKAIIUX [E€TEPOLIUKIIOBY,
MpeACTaBIEHHYIO Ha COMCKaHNe YYeHOU CTEIeHN KaHANAATa XUMHUYECKUX HayK
no crienranbHocT 02.00.03 — oprannyeckas Xumus

Cnektpockonuss SIMP B  Hacrosiuee Bpems SBJISETCA  LIMPOKO
UCIIOJIb3YeMbIM METOJIOM ISl M3yUeHHUsI CTPYKTYpPHI BelllecTBa. BaXHOU 3amaudei
9TUX HCCIEAOBAaHUU SIBIAETCS TEOpeTUYeCcKas HHTepIpeTanus 3HAYCHHH
MOJyYEHHBIX XHMMHWYECKUX CHABUIOB. I3BeCTHO, 4YTO TIapameTpsl CIIEKTpa,
OKa3bIBAIOTCSl OYEHb YYBCTBUTEJIBHBIMU JIaXK€ K HE3HAUUTENbHBIM H3MEHEHUSM B
SNEKTPOHHOW W MPOCTPAHCTBEHHOW CTpPyKType MoJeKysa. Ilostomy wuzes
COBMECTHOTO HCIOJb30BaHus JaHHbIX SMP-crnekTpockomun ¢ KBaHTOBO-
XMUMHUYECKHMH pacdyeTaMd BBICOKOTO YpPOBHS, 3allO)KeHHash B JaHHOW pabore,
crocoOHa CTaThb MOIIHBIM HHCTPYMEHTOM CTPYKTYPHOTO aHalu3a, KOTOPBIA
MO3BOJIUT IPOBOAUTH HCCJIEAOBAHUS IPOCTPAHCTBEHHOTO U  3JIEKTPOHHOIO
CTPOEHUS MOJIEKYJI U pelllaTh OJIHY U3 aKTyalbHBIX 3aJlad OPraHUYECKON XUMHUU —
Ipe/ICKa3bIBaTh PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COeUHEHUM.

Pa6ora CemeHoBa BanenTnHa AjekcaHApOBHYA IOCBSIIEHa pa3paboTKe
NEPCIEKTUBHOIO MOAXO0/1a, OCHOBAHHOI'O Ha COYETAHWHM BBICOKOTOYHOI'O pacyeTa
xumudeckux ciasuros SIMP PN ¢ skcmepumenToM mpu u3ydeHuu 3QQeKTOB
HecTreu(puIecKor u crerupuyecKoil coiapBaTanud, 3h(PeKToB MPOTOHUPOBAHUS
aTOMOB a30Ta Pa3IUYHON THOPUAN3AINM, & TAK)XKE TAyTOMEPHBIX NMPEeBpallleHUH Ha
npuMepe eHaMHHO-UMUHHOM TayToMepuu 1,4-AUruapoina3enuHOBON CUCTEMBI.

Huccepranmonnas pabora B.A. CemeHoBa u3noxeHa Ha 172 cTpaHunax
MAITHHOIMCHOTO TEKCTa U COCTOUT M3 BBENEHHUS, TPEX IJ1aB, BBIBOJOB, CIIUCKA
HCIIOJIb3YeMbIX COKpaIlleHWd M CIHCKa JIUTepaTypbl, HacuuThiBaromwero 277
HAaNMEHOBaHUMU, COepKUT 3 cxeMbl, 14 Tabmauil 1 36 pUCYHKOB.

JlutepatypHblii 0030p COCTOMT U3 TpeX pa3fenoB. B mepBoMm pasznene
o0cyxaaroTcsi 0011Ke TEeHACHIIMU Pa3BUTUSI COBPEMEHHBIX KBAaHTOBO-XUMUYECKUX
pacueToB XuMuueckux caBuros SIMP '"N. B 4acTHOCTH COMOCTABJIAKOTCSA METOIbI
GIAO, IGLO, LORG. Bo BropoMm pa3zmene 0030pa paccmaTprBaroTcs (haKTOpBI,
BIUSIONIYE Ha TOYHOCTh KBAHTOBO-XMMHUYECKHX PACUYETOB XUMUYECKUX CIBUIOB
a3oTcoNepKaIMX coequHeHud. bornee moapoOHO aBTOp OCTaHABIMBAaeTCs Ha
00CYXXIeHHH TeOpyH (YHKIIMOHAJIA 3JIEKTPOHHOW TUTOTHOCTH BBHUAY €€ OOJbIION
MIPAKTHYECKON 3HAYUMOCTH JJIsl CEpUUHBIX pacdeTOB XUMUYeCKUX caABUTroB SIMP.

ABTOp TIpUBOOUT  pe3yJbTaThl CPAaBHUTENBHOIO  aHalu3a  psza
dyuaknuonanoB DFT, a taxxe meromoB HF, DFT u MP2 mexny coboii, Ha
OCHOBaHHUHM 4ero (popMyIHpPYeT BHIBOJ O MpeanodTuTebHocTi MetonoB DFT npu
UCIOJIb30BaHUN CIeNHabHEIX SIMP-opreHTHPOBaHHBIX (QYHKIMOHANOB VIS
CEepMIHBIX pacuyeToB xumMmuueckux casuros SIMP N asorcomepxammx
COeIMHEeHMI CpeHero pa3mepa U 6MoopraHu4ecKux MojeKyn. B TperseM pasnene
o63opa B.A.CemeHOB paccmaTpuBaeT paOOThl CBSI3aHHblE C KBAaHTOBO-



XUMHYECKUM PacueToOM XMMHYecKUX caBuUroB SIMP "N koHKpeTHBIX coenuHeHwmit
1 GOpMyJIHpyeT 3aKlIOYeHHe O TOM, YTO KBAHTOBO-XHMHYECKHE pAaCUeTbl
xumpdecknx  cpsuros SIMP N B coueTaHmMm ¢ COBpEMEHHBIMH
OKCIIEPMMEHTANBHBIMU MeToauKamu crekrpockornuu SIMP PN wurparor BaxHyro
pOJIb B CTPYKTYPHBIX HCCIECHOBAHMAX a30TCOAEpP:KALIMX coeauHeHui. [Ipu 3ToM
pac4eTsl TpeOyIOT TIATENFHOTO aHAH3a MHOTOYHCIEHHBIX (aKTOPOB TOUHOCTH:
BBIOOP YPOBHS Te€OpUHM I ydeTa S(G(PEeKTOB IEKTPOHHON KOPPEISIHHI, KaYeCcTBO
OasucHOro Habopa, yder 3(p(eKTOB CONBBATAINH, KOJeOGATETBHBIX NONIPaBOK H
PEJATUBUCTCKUX 9((EKTOB, BBIOOP M KOPPEKTHBIA pacdeT CTaHAapTa s
epecyeTa KOHCTAHT SKPAaHHUPOBAaHHS B XuMmMdeckue ciasuru SIMP SN, Ha
OCHOBaHMH MPOBEACHHOrO aHAJM3a JIMTEPATYPHBIX aBTOP (OPMyJIHpYeT ILenb
pabotel — paspaborka 3(G(PEKTUBHBIX METOOUK BBICOKOTOYHOIO KBAHTOBO-
XHUMHYECKOT0 pacyeTa XuMuieckux caBuroB SIMP SN B nensx ux ucnonb30BaHus
B CTPYKTYPHBIX MCCIIEIOBAaHUAX a30TCOAEP)KAIINX TETEPOIUKIIOB.

Bo Bropoii rmaBe paGotel B.A. CeMeHOB mpeacTaBHn pe3ylbTaThl
COOCTBEHHBIX HcClefoBanuil. HeCOMHEHHBIM TOCTIKEHHEeM paGoThl SBIsSETCS ee
METOAMYECKAs 9acTh, KOTOPas 3aK/II0Yalach B pa3paboTKe MOLX0AA, OCHOBAHHOTO
Ha COYETaHHHM DBKCHIEPHMEHTa M MacCIUTA0HBIX BBICOKOTOYHBIX KBAHTOBO-
XUMHYECKHX PAacYeToB XUMHUIECKHX caBuroB IMP "N B npexncrasutensuom pany
a30TCOAEPXKAIINX TeTEPOIMKIIOB.

Ha HawanbHOM sTane paGoThl ¢ Lenbio BEIGOpa METOAA pacyera B pamKax
TEOpUM (YHKLMOHANA 3JIEKTPOHHOH IUIOTHOCTH  ObITH IIPOTECTUPOBAHEI
pazmuyHbre gynxkumonansr LDA, B3LYP, B3PW91, PBE, PBEO, KT2 u KT3 B
coueTaHuu ¢ 6asucHpIMU HaGopamu Iloma, Jlanuunra u Mencena. Tectuposanue
MPOBOAMIOCH Ha IpuMepe 23 KIIOYEBBIX a30TCOAEPIKALIMX TeTEPOLHKIIOB,
BKJIIOHAIOLINX DAN a30JI0B, OKCA30JI0B, THA30/lO0B M a3uHOB. KadecTBo pacuera
ONPEeNeNIANIOCh HAa OCHOBE OLICHOK CpelHMX abCOMIOTHBIX OMHKOOK. B pesymprare
YAAJIOCh MOKa3aTh, YTO HAWIYYIIyI0 CXOMMMOCTH C OKCIEPUMEHTATbHBIMH
JaHHBIMU afoT SAIMP-opueHTHpOBaHHbBIE (yHKIIMOHAIII Kuna-Tozepa KT2 u KT3
B COYETAaHWM C OasmcoM Vercena pcS-3. Jlanmee Ha KOHTPOJBHON TIpyrire
coenunenu# xummudeckue casurd SIMP N Gbutd mosydeHBI ¢ NpHUMeHeHHEM
PasIMYHBIX CXeM JIOKAIbHO TUIOTHBIX 0asucHeIX Habopos (LDBS). B pesymsrare
Obta BEIOpaHa pacueTHas cXeMa Ha OCHOBE Ga3HMCHBIX Habopos Mencena pcS-
3//pc-2. Jins nepeBojia pacCUMTAHHBIX aGCOMIOTHBIX KOHCTAHT 3KpaHUpoBauus N
B xumudeckue casurd SIMP N Gbuto npoBeseHO CpaBHEHMe BTATOHHBIX
COCIMHEHMH MMPHIMHA W HHUTPOMETaHa, [I0Ka3aHa IIPeIOYTHTEILHOCTD
HCIIONIb30BAHUS TIOCTE€AHEr0. YUUTHIBAA, YTO MapaMeTphl CHEKTPa OKa3bIBAIOTCS
BECbMa 4yBCTBUTE/IbHBIMU XK€ K HE3HAYHUTENILHBIM H3MEHEHUSIM 3IIEKTPOHHOMN U
IIPOCTPAHCTBEHHOM CTPYKTYPBL MOJIEKYIN, BaXXHBIM (PAKTOPOM ISl MPOBELEHHS
BBICOKOTOYHBIX  KBAHTOBO-XHMMMYECKMX pacyeTOB SBISAETCS KadeCTBEHHOE
BOCIIPOM3BE/ICHHE r€OMETPUH. ABTOPOM Ha TIPUMEpe pacuera MpeCTaBUTEIbHOrO
psilia a30TCoAepXKaMMX coenuHeHui (17 a30/10B 1 6 a3uHOB) GBIIO MOKA3aHO, YTO
IS pacuera Xxumudeckux capuro SIMP N mauGonee mpeamoutHTensHpiM s
ONTHMM3ALIUA TCOMETPHH sABjsAeTcss MeTon MP2 ¢ ucnonb3oBaHHeM 6a3MCHOrO

Habopa 6-311++G(d,p).



OtpenbHOe BHUMaHUe B paboTe yaensercs yueram 3(G(GeKTOB CONbBATALUM
npu pacdere XuMuueckux casuroB SIMP PN, Jlns pemenus naHHOM 3anauu
aBTOpPOM ObUTa [pOBeJeHa IpeACTAaBUTENbHAs CEepPUsi KBaHTOBO-XHMHUYECKHX
pacyeToB Aa30TCOAEPXKALIUX TIeTepouuKkiIoB (460 XUMHUYECKMX CABHIOB IS
27 coenunennit B 10 pacTBOpHUTENsIX). YUYET COJIbBATAIHOHHBIX 3(PQPEKTOB
IIPOBOJUIICS C MCIIONB30BaHUEM ABYX Mojened. [ oueHku BIUSHUS 3PHEeKTOB
HecleU(pUIEeCKOH CcoNibBAaTAllMM Ha BEIUYMHY XHMHUYECKOrO CIBUTA ObLia
UCIIONIb30BaHa MoOJeNb nonsgpusyemMoro koHtuHyyMa I[EFPCM. Jlns oueHku
BIIMSHUA KaK clleHU(UYEecKUX, TaK U HecreuduuecKux 3G GheKTOB COIbBaTALMH
HCIIOJB30BaHA MOJENb CyIEepMOJIEKYJBl, NpeArojararias HeloCpeICTBEHHOE
BKJIFOYEHUE MOJIEKYJIbl PACTBOPHUTENS B PacdyeTHOE IIPOCTPAHCTBO MOJIEKYJIBI
UCCIIENyeMOro  BellecTBa € NOCIAEAYIOIIMM  HX  IOMEIIEHHEM B
JJIEKTPOCTATUYECKYIO MOJIOCTh NOJIAPU3YEMOro KOHTHHYyMa TomacHu.

ABTOPOM YCTaHOBJIEHO, YTO B Cilydae Hecrenn()UIecKoM ColbBaTallii yueT
COJIbBaTalIMOHHBIX (P ()EKTOB MpH pacuere XUMHYeCKHX caBuros SIMP N moxert
OBITh aJ€KBaTHO IPOBEAEH B paMKaX COJBBATHOM MOJEIH MOJIAPU3YEMOTO
KOHTUHYyMa. JIs1 ydera sBIEHMs CrelupUYECKON COJbBATAIMH, BKIHOYAIONIEH
00pa3oBaHMe COJNBBAaTHBIX KOMILUIEKCOB, MOJEIH MOJIIPU3YEMOTO KOHTHHYYMa
HEOCTaTOYHO, U TPeOyeTCs NMpUBJIEYEHUE COIBBATHON MOJIENTH CYIIEPMOJIEKYIIBI C
BKIIIOYEHHEM B pacyYeT OJJHOU U OoJiee MOJIEKYIT paCTBOPUTEIISI B SBHOM BHJIE.

B pesynpTate mnpoBeneHHBIE CepHilHBIE pacueThl IIOKA3aid, 4YTO IS
pacueToB xumuueckux caBuroB SIMP PN nawmGonee 3¢hdeKTHUBHBIM SBISETCS
ucronp3oBanue Qynkiuonana Kuia-Toszepa KT3 B couetanuu ¢ 6Ga3zsUCHBIMU
Habopamu Hencena pcS-3 Ha atomax asora u pc-2 Ha BceX JPYyrux aromax C
00s3aTeNIbHBIM YY€TOM BIIMSHUSI PACTBOPHUTENSI B paMKaxX MOZENH IMONAPH3yEMOro
KOHTHHYYMa MJIX COJBBATHON MOJEIH CYIIEPMOIIEKYIBI.

Ilpennoxennsli B paboTe noaxon OBUT YCIEIIHO MPUMEHEH s
HCCJIEIOBaHUS JUHAMHMKUA W [PUYUH CJIA0OTOJBHOIO M CHIJIBHOIOJIBHOIO
cMmeeHni xumudeckoro casura SIMP N npu nmporoHnpoBaHNN aTOMOB a30Ta ¢
PasHbEIM TUIIOM TUOpUAM3ALMK, a TaKXe Ui H3YyYeHHS eHAMHUHO-UMHHHOM
TayToMepun B 4-Tpudropmernndensolb]-1,4-nuornapoauazenunoii cucreme. I[pu
u3yuyeHuu S(QQGEKTOB INPOTOHUPOBaHUS Uil ydera 3(M(HEKTOB pacTBOPHUTEINs
aBTOpOM  OBIIa  JOMNONHUTENBHO  TNpeIoKeHAa  OpUTMHANIbHAs  MOJEb,
npearoaramoias BeeaeHHe MojeKyiasl-npotuBoriona [CF;COO]™ B pacueTHOE
IPOCTPAHCTBO B SIBHOM BHAE B covyeTaHuu ¢ mogensio I[EFPCM. B pamkax
npeutokeHHoro noaxoga B.A. CeMeHOBBIM omnpeneeHBl TOYHBLIE 3HAYEHUS
xumuueckux casuroB SIMP N mporonmpoBaHHBIX (opM mNHpHARHA, N-
METUIMMKUIA301a, TPUITHIAMUHA U OKCHMa aleTOHa, MOACTUPYIOIUX OCHOBHEIE
CTE€PEO0JIEKTPOHHBIE KOHQHIYpallUl aToMa a30Ta. BrepBble JaHO TEOPETHYECKOE
oOBsicHeHHe 3(Q(EKTOB NIPOTOHHPOBAHUS B XUMHYecKuX casurax SIMP PN B
pamMKax OpOMTalIbHOrO aHanm3a. [Ipu M3ydeHWH €HaAMHUHO-UMHMHHON TayTOMEPHH
YCTaHOBJIEHO, 4TO  4-TpudropmernnoeHso[b]-1,4-quasennuosas  cucTEMa
CyIECTBYET B PAacTBOpe B Npeodiajarollell THUMHHHOW TayTOMEPHOM (opMe, B
TO BpeMs KaK MOJbHasg JOJS JABYX aJbTEePHATHBHBIX e€HAMHHO-UMUHHBIX
TayTOMEPOB COCTaBJIsIeT B cymme MeHee 1%.



K pabore umeetcs psin 3amedanmuii:

1. lna ouenkn BmusHUA 3G(EKTOB HecmenupUUecKOH conbBaTallMd Ha
BEIMYMHY XMMHUYECKOro casura B.A. CeMeHOB mpemiaraer Ucnoap30BaTh MOIEIb
noisipusyemoro  konturyyma IEFPCM, cpaBHuBas pesyneTarel pacuera c
pacdeToM B rasosoit ¢ase. Ha pucynke 15 npuBeseHa quarpaMma pacipe/ie/ieHus
cpenHUX aOCONMIOTHBIX OIIHOOK pacyeTa XHUMHUYECKHX caBuros SIMP SN,
CpaBHuBas W3MEHEHHEe BENWYMHBI CpenHeil aGcomoTHol ommbku (CAO) mpu
nepexoe OT rasa(asHoro pacuera K pacdyeTy B KOHTMHYaNbHOM MOJENH aBTOp
AenaeT BBIBOL, YTO MOJENb IIOJAPU30BaHHOM cpenbl Tomacu ameKkBaTHO
ONKCBIBACT HECHELU(UYECKHE CONbBATAlMOHHBIE J()GEKTE B  3HAYECHUSX
xumudeckux casuro SIMP N asunoB nmms B ciyuae MaJIOTIOJISIPHBIX
alpOTOHHBIX pacTBoputenedl. OAHAaKo, U3 TPEJCTABICHHONW IMArpaMMbI BH/IHO,
uTo Benu4uHbl CAQO ONM3KHM KaK Ul HEMOJAPHBIX alpOTOHHBIX, TAK W JUIS
TIOJIIPHBIX ANIPOTOHHBIX PACTBOPUTENCH M HM3MEHSIOTCA B Mpefenax 5-6 M.J.
IIlpaBoMepHO JIM He Y4MTHIBATE B JAHHOM Ciydae TOJIAPHBIE ANPOTOHHBIE
pacTBOpUTENTH?

2. [lnst 6ostee NoapOGHOTO H3YUYEHHsI CONbBATALMOHHEIX AG(EKTOB, BKIIOYAS
y4eT crierpuuecKol conpBaTanuu, B.A. CemenoB npeiaraer BTOPYIO MOJEJIb —
MOJICSIb  CYIIEPMOJICKYJIBI, TIPEAIOJAraoulel HeNOCPEACTBEHHOE BKIIOUSHHE
MOJIEKYJIBI PaCTBOPHUTENA B PAacCYETHOE INPOCTPAHCTBO MOJIEKYJNBI HCCIENyeMOTO
BCILIECTBA C IOCIECAYIOIUM HX MOMELIEHHUEM B 3JIEKTPOCTATHYECKYIO ITOJOCTH
TOJIAPU3YEMOro KOHTUHyyMa Tomacu. 13 naHHEIX, npencTaBiaeHHBIX B Tabuie 9
cTp. 92, st GONBLIMHCTBA COSTUHEHHHA aGCOIOTHBIE OTKIOHEHHS PAaCCUUTAHHBIX
xumudeckux cBuros SIMP "N B cpaBHeHHH ¢ KCIIEPHMEHTANTLHBIMY TAHHBIME
YMCHBIIAIOTCS NPH IEPeXole OT pe3yJbTaToB pacyeTa B Tra3oBod ¢aze K
pesyabTatam, MOJTYYEHHbBIM IPU UCHOIb30BaHuu Monenu IEFPCM. JlanbHeimmit
YUET CHelH(QHIeCKOd CONbBATAMH B PaMKaX MOJEIH CYHEpPMOIEKYIbl TaKiKe
CIIOCOOCTBYET YIy4IIeHHIO TOYHOCTH pacueta. Tem He MeHee, s MOJIEKYJIBI
nupporia (1) Habmopaercs obparHas 3aBHCHMOCTh. Kak MOKHO OOBSICHHTH
JNAHHBIN (akT?

3. Ha nuarpamme pucynka 19, crp. 96 npezncrasneno pacnpegnenerne CAQ
pacueta i coenuHeHud 1-27 mo pactBoputensM. CormacHo IIPUBEJICHHBIM Ha
AuarpamMme NaHHbIM Hcnone3oBaHue mojend IEFPCM nmpuBomutT k ymMeHbIIEHHIO
cpenHer abCOMOTHOH OWMOKM MO CPaBHEHHIO C pPacueToM B Ta30BOH (ase.
OnHako BBeleHHE MOJIEKYIbl DAacTBOPUTENS B DACYETHOE IPOCTPAHCTBO I10
AQHHBIM TTHarpaMMbl K NPUBOOHUT K HE3HAYUTENBEHOMY, HO yBenuyeHuto CAO, a
CJICOBATENBHO, M K YXYNIICHHIO Ka4yecTBA pacdeTa KakK /Jis HEMOJSPHBIX
alpOTOHHBIX, TaK U U INOJISPHBIX aIpPOTOHHBIX pacTBOpHTelel. MckirodeHue
COCTaBJIAIOT NOJISIPHBIE MIPOTOHHBIE PACTBOPUTENIM: METAHON U B OOJIBIIEH CTEIEHN
BoJa. Kakas Monmens B 1aHHOM ciiydae sBISeTCS MPENOYTHTENbHON? MOXKHO 11
IPOBOJUTH yCpeIHEHHE a0COIOTHBIX OMOOK 110 BCEMY PSIy COSIUHEeHHH 1-277?

4. B aBropedepate Ha crp. 8 mnpusemena dpasa «Ilo pesyiasraram
NPOBEACHHOrO  MCCIIC/IOBaHUs HA pHCYHKe 2 [pUBEIEHa JuMarpaMMa
pacnpenenenus CAO pacuera xumudeckux casuros SIMP "N ¢ ydyerom BrustHus

pacTBOpUTE/sL pasHbIMM MeToAamu (ra3oBast (asza, MOJETb MOJISPH3YEMOTO
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KOHTHHYyMa, COJbBaTHass MOJENb CYNEepPMOJIEKYJbl) B  CpaBHEHHH C
9KCIIEPUMEHTOM». BBITO OBl pa3yMHO HCKITIOYUTH I'a30BYIO (ha3y U3 METOMOB yueTa
PacTBOPHUTEIIA.

5. Juccepranus B L[EJOM HalWcaHAa XOPOLIUM S3BIKOM M aKKypaTHO
oopMiieHa, HO, TEM HE MEHee, OTCYTCTBYIOT 0003HAUEHHSI IEPEMEHHBIX W €TUHHMI]
u3MepeHus Ha ocu opaunar (puc. 10, ctp. 63; puc. 15, ctp. 85; puc. 19, cp. 96;
puc. 25, ctp. 102; puc. 20, ctp. 116). HexoTropoe HeoyMeHHe BBI3BEIBAET CIIOCOO
(opMaTHpOBaHUs TEKCTa C HHTEpBAIAMU MEX 1y ab3allaMy 110 Beeit pabore.

B 1nesnoM, HecMOTps Ha OTMeUYeHHBIE 3aMeUYaHUs, IMpelCTaBIeHHAsA
JUCCepTanys BBIIIOJIHEHA Ha BBICOKOM HAYYHOM YPOBHE M IIPEICTABISET COOOM
3aKOHYEHHYIO Hay4YHO-KBaJIU(UKAIIMOHHYIO paboTy, B KOTOPOM COHEPKUTCS
pellleHre BAXXKHOW IJII TEOPETHYECKOW M SKCIECPUMEHTAbHON XWMHH 33aJauyi —
pa3paboTka 3(QQEKTHUBHBIX METOAUK BBICOKOTOYHOTO KBAHTOBO-XHMUYECKOTO
pacueta xwmmuueckux caBurop SIMP N B memsix HMX HCIOIb30BaHHUA B
CTPYKTYPHBIX HUCCIIENOBAaHUAX a30TCOAEPIKAIUX [eTEPOITUKIIOB.

Pesynprarel auccepTallMOHHON pabOTHI, BEIHOCHMBIE Ha 3alWTY, HPOLLUIX
JOCTAaTOYHYIO anpoOalyio: 10 TeMe NUCCEePTalldd OIMyOJIMKOBaHO 6 craTeil B
MEXIyHapOIHBIX U POCCUNCKUX XXypHanax, pekomeHaoBaHHBIX BAK u 10 Te3ucos
IOKIa0B. Pe3ynbrarhl paboThl MpeACTaBICHB U 00CYKIATUCH Ha KOH(MEPEHIIUIX
Bcepoccuiickoro u MexX1yHapoIHOTO YPOBHSI.

ABTOpedepaT oTpaxkaeT OCHOBHBIE Pe3yJIbTAThI AUCCEPTALHH.

He BEI3BIBAIOT COMHEHHsI JOCTOBEPHOCTh M HOBH3HA IOJTYyYeHHBIX
pe3yapTaTOB M CHENAaHHBIX BBIBOJOB, a TakXKe JIMYHBIM BKJIaJ aBTOpa B
IpeACTaBJIeHHyI0 paboTy. Bce BBIBOABI OTpakalOT OCHOBHBIE PE3yJIBTATHI
UCCJIEIOBAHNUS, ¥ XOPOIIO 00OCHOBAHBI.

YuuThIBas  aKTyaJbHOCTb  BBINOJHEHHBIX  HCCIIEJOBaHHU, HAYYHYIO
HOBU3HY M IIPAKTHYECKYHO 3HAYMMOCTb IMOJIYYEHHBIX PE3yJIbTAaTOB CUHUTAI0, YTO
IIPEACTaBIEHHas QUcCepPTallMOHHas paboTa yHOBIETBOPSET BCeM TPeOOBaHMSIM
1. 9 «Ilonoxenus o MpUCYXIEHUH YUSHBIX CTereHei», a ee aBrop Cemenos B.A.
3aCIy)KUBAET IPUCYKIEHUS YyUYEHOH CTENeHU KaHIuJaTa XMUMHYECKHX HayK II0
cneruanbHocT 02.00.03 — opranuyeckast XuMusl.

JIOKTOp XUMHYECKUX HAYK, JOIEHT,

npodeccop PI'KOY BO «Bocrouno- ,
Cubupckoro uacturyra MBI Poccum» QWMW’// Jlapronosa E.10O.
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