OT3bIB na asropedepar quccepTanuu

Kouenarosa Januna Barepvesuua Ha TeMy «p-JlnKeToHaTH Kanud, pyOuaus v 1e3ust:
CTpOCHHE, TCPMUIECKHE CBONCTBA, IONYyYeHHE IETYYUX [IPOH3BOTHEIX Y,
IIPE/ICTARIICHHOW Ha COMCKAHAE YYCHON CTCIICHH KaHAMIaTa XHMHYECKUX HaYK
0o caenuansHocTy 1.4.4, Gusiyeckas XuMua

JuccepraruonHas paboTa nOCBAIMEHAa COBPEMEHHBIM BOIIPOCAM MAaTepHAIOBEJSHHSA, a HMEHHO
CUHTC3Y W M3YUCHAIO (DH3HKO-XMMHUYCCKMX CBOMCTB JISTYYHX KOOPAWHAIIMOHHEIX COEIHHEHHH s
razodasHpix npoueccor ocaxaeHua (MOCVD) TOHKOIIEHOYHBIX CHCTEM M ILIEHOK pPa3IMYHOIO
thazoBoro cocrara, NPUMEHAEMEIX B 3jIeKTponuke. OAHAM H3 Haubolee CIOKHEIX (yHIaMeHTATBHEIX
BBI30BOB B 3TO# 00jacTH OCTaeTCs NONMYYEHHE JIETYYHX IPEKYPCOPOB S-3JIEMEHTOB, B OCOOEHHOCTH
«TSDKENBIX» MENOYHBIX M UIEJOYHO3EMENbHBIX MeTalioB. Huzkue 3apsmel U OOJGIIHE HOHHEIC
paguychl 3TUX KATHOHOB 00YC/IaBIMBAIOT HX CKIIOHHOCTH K 00pa30BaHUK CTa0MILHBIX OJHIOMEPHEIX
H MOJIEMEPHBIX CTPYKTYD, UTO MPENATCTBYET NEPEXOly BEIIECTR B ra30ByIo (ha3y de3 paznoxeHns. B
CBA3M ¢ 3THM JaucceprandonHas pabora Kouenakosa JI.B., RanpaBnennas Ha pa3paboTky
(GTOPHPOBAHHEIX JIETYIMX COENUHECHHH TDKENEIX IWIETOYHLIX METAIOB Kalud, pyOHAHA M Ne3us
(TLUIM), obnamaer HECOMHEHHOH aKmMyalbHOCMBIO W BBICOKOH Hayuwnoi Hoeusnou. B kauecTme
0a30BBIX JIHTAHIOB U TOCTHXCHWA IENH ABTOPOM BIONHE OGOCHOBAHHO ORUTH BHIOpaHBI [-
JuKeToHATH! ¥ 18-xpayH-6-adup.

Hucceprammonnas paGota Kouenaxopa [I.B. morugeckn passerneso Ha aBa stana. Ha nepsom w3
HUX COMCKATEIb JETAIBHO H3ydaeT (dropupoBaHHbie P-Auxeronarts (TIIIM), neransio BImsHue
OPHPOABI  3aMECTHTeNEH (WIKHILHBIX, AapOMaTHYeCKHX, (DTOPHDOBAHHEIX, B TOM UHCIE C
FOMOJIOTHYECKHM HM3MEHECHHEM HEIH, a TaKKe COJePKALIMX I'eTePOaTOMbl KACIOPOa U Cepbl) Ha HX
KpHCTAIHUECKOe CTPOEHHE H TEpMHYECKHe CBoticTBa. JlanHas gyacTh pabOoThE TpeICTaBIAET NIyOoKui
KPHCTAIOXUMWIECKUH aHaIK3, O3BOJIMBIINE aBTOPY BIEPBBIE BRLIBUTEL OOLIME 3aKOHOMEPHOCTH B
OpPraHH3alMH TOJHMEPHBIX CTPYKTYP VYKa3aHHEIX METAJUIOB M YCTAaHOBHTH (hyHAAMEHTAJIBHBIE
B3aMMOCBA3H  «CTPYKTypa-CBOiicTBO». Bmopas uacme padoThl IOCBAIIEHA HALPABICHHOMY
(hOpMUPOBAHHIO HZOIMHPOBAHHEIX (MOHOMEPHBIX) MOJNEKYJISPHBIX KOMIUIEKCOB 3a CYCT BBEICHHS
MaKpOIAKIMYECKOTO TATaH/Ia, HCCIIEAOBAHUIO HX CTPOCHUS ¥ TEPMUYECKOr0 MTOBEAEHNUS. JTOT pasien
HCCIICIOBAHHS MPEACTABIACT BaXKHBIC CTPYKTYPHO-XHMUYECKHE OCOOSHHOCTH LIE3HH, BBIABIIAS €0
cneuH(PUYCCKOe NOBEACHHE Ha (pOHE KANHeBBIX M pPYOHMAMEBBIX AHANIOTOB, NO3BONAET BBIABUTH
KJHOUEBEIE TIPHHOUIE CTPYKTYPHOH oOpraHwsanpd AId obecliedeHHs NETYYECTH COeNHHEHHH
paspabaTeiBaeMOro Kjacca, a TAKKE CONEPKHT INEpBhIE KOJHYECTBCHHBIE NAHHBIE 110 AABICHHIO
HaCHIIIEHHOTO Tapa (ropHpoBaHHEIX MpekypcopoB TIHIM. [lna xapakTepusalluM [TONY4EHHBIX
KOMILUIEKCOB ~ HMCIIONIb30BAHO  OOMBLIOE YHCIO COBPEMEHHBIX HMHCTPYMEHTAIBHBIX  METO/OB

HCCIIEIOBAHHS; dleMEeHTHEIN anamu3 (comepxanne C, H, F), mudpakpacnas cnexrpockonus (VK) u



CIIEKTPOCKOIINS SEPHOTO MarHHTHOTO pe3oHaHca (SIMP). CTpoeHHe COCAMHEHHH ONpENEneHo
METOJIOM peHTreHOCTpyKTypHOre anamsa (PCA). TepMuueckue cBoicTBa B KOHISHCAPOBAHHOH (hase
OTpefieNeHbl  METOZaMM  TepMorpasumeTpuueckoro amamsa (ITA) m TI'A ¢ Mace-
CIIEKTpOMETPHYECKHM aHamu3oM bauiaemmomuxcs ra3o (TTA-MC). TemneparypHble 3aBHCHMOCTH
JABNCHHS HACHILEHHBIX TAPOB ompemeneHnl 3bdy3HoHEBIM Merofom KHyacera ¢ Macc-
CIEKTPAIbLHLIM AHANHM30M cOcTapa razoBoil Qassl. Monekynapubie M HeOpraHMYECKHE NHEHKH
OXapaKTepu30BaHEl MeTojaMH  peHTreHogaszoporo amammsa (P@A), cmekTpockormeir KP
(xoMOMHAIIHOHHOIO pacceMBaHM# CBETa), CKAHApyIowel >neKTpoHHOH MHKpockonued (COM) u
aHeproaucepcronHoi cnekrpockomelt (3/C).

Bcé 5T0 MO3BOJISET CAENATH BRIBOAR! 00 MCKIHOYUTENBHOM JOCTOBEPHOCTH IOJIyYEHHBIX HAYYHBIX
pe3ynbLTaToB.

HeobxomuMo OTMETHTH, 9T0 B peHCH3UpyeMoil paboTe 3HAaYMTENLHOE BHHMAHEE YACICHO
npakTHIeckoii ctopoHe paboThl. IlpenctaBneHsl HOBble HMaHHEIE 00 yelnoBuax QopMHpoBaHHS
MOJIEKYJISIPHBIX M Heopranuyeckux INEHOK i npexypcopa [K(18C6)(CF3...CF3] u ycranosneHo
BIIHSHHE pearwpylomielf ra3oBoil cpegsl Ha ¢a3oBBIf COCTAB MOMYUEHHOTO MarcpHana. ¥ CIEIIHOe
TECTHPOBAHHE OJHOTO M3 CHHTe3MpOBaHHBIX coeaumHeHn#t B MOCVD nponeccax HarmsmHo
TOATBEPHRAACT NPUKAAOHYIO 3HAUUMOCHD JUCCCPTALNIA H OTKPHIBACT IIMPOKUE Aepcrexmugnl Ons
JanbHeHIero pa3BUTHA JAHHOIO HAIPABIEHHS,

Ilpencrasnennsiit anTopedepaT IUCCEpPTALMH HANACAH XOPOITHM HAYYHBIM SA3BIKOM, JIOTHIHO
CTPYKTYPUPOBAH K COAEPXHUT BCE HEOOXOAMMBIE IIAPAMETPE], HOMHOCTHKY OTPAKAIOLIAE COAEPIKAHME
M JIOTEKY IIPOBEACHHOTO wccieloBaHusa. OCHOBHEIE pe3ynbTaThl paboOThl IPOLUTH IMHPOKYIO
anpobaiurio ¥ 65T J0J0KEHB! Ha MPOQHIIBHEIX BCEPOCCHHCKIX U MEX/IyHAPOAHEIX KOHPEPEHIIAX, a
TAIOKE ONlyOIHKOBAHEI B ABTOPHTETHBIX PELEH3APYEMBIX HAYIHBIX JKYPHAIAX

Tem ne MeHee, B KauecTBe AMCKYCCHM 11O MaTepHallaM aeTopedepara MOXHO CHOPMYTHPOBATS
CIIEAYIOmMHMe BOIIPOCK! H 3aMEYAHHA: |

1. B tabnuue 2 Ha cTpanuue 16 B nepevHe mpOBEASHELIX METOOB HCCICAOBAHMS COEIHHEHHI
19-22 orcyrcryer metom TI'A. Xora ma crpanMue 18 B paspene 2.3 roBopuTcs, d9To
TEPMOrPaBHMETPHYESCKHE DKCIEPHMEHTHI Bcé ke ObLIM ocymecTBneHsl. B JamHOM pasfene He
npuBeAEHE rpadHYecKHe AanHble sKcnepuMenToB TLA.

2. B texcre apropedepaTa B KauecTBE DPA3MEPHOCTH I TEMIEPAaTyphl HCHONLIyeTcH
«llenscuity», oHako B Tabnuile 5 TeMIiepaTypHEIH HHTEpBAT yKasaH B «KelbBuHax ».

OTMEuEHHBIE JMCKYCCUOHHBIE MOMEHTHI ¥ 3aMe4aHMA HE 3aTPardBaloT (yHIaMEHTANbHOH
OCHOBBI BEIONIHEHHOH paGOTHI M HH B KO€i Mepe He YMasfioT €& BEICOKOH HAyyHOM LEHHOCTH.
KoMIIeKCHBIH aHANKM3 MPEACTABISHHBIX MATepPHanoB IIO3BONLET 3AKNIOUATh, YTO JHCCCPTAlHOHHOC

uccnenopanne Kouenaxoa Jlammma BaneppeBuua, mocBamieHHoe TeMe «f3-J[MKeTOHATE Xamud,

2



pyOMAHS W Ie3MuA: CTPOCHHE, TEPMHYECKHE CBOMCTBA, MOJNYyUYEHHE JIETYdHX IPOM3BOMHEIX)
yZOBJIETBOpSIET TpeOOBaHHAM, NPENBABISEMbIM K JUCCEpTAlMAM HA COMCKAHHE YYEHOH CTeneHH
KaHJUaTa XMMHYECKHX HayK B COOTBETCTBHH C myHkTamu 9-11, 13, 14 Ilonoxenus o npUCyKACHUH
yueHbIx creneHeil (yrBepxmeno IloctanoBnenuem IlpaButensctBa P@ ot 24.09.2013 r. Ne 842 B
JeHCTBYIOIEH pelakun), a ero aBTop, HECOMHEHHO, 3aCiIy’KHBAaeT NMPHCYKAEHHS YYEHOH CTENeHH

KaH/uaTa XUMHAYEeCKUX HayK 10 creruansHocTd 1.4.4. Gusznyeckas XMMHUSL.

Cornacen Ha 00pab0OTKyY EPCOHAIBHBIX JaHHBIX.

JlokTop TEXHMYECKHX HayK IO CIEIHaIbHOCTH Ilerpos B.1.
1.4.3 Opranndeckas XUMHAS
BeAylMH Hay4HBIH COTpyJHHMK J1abopaTopuu
Ousuyeckux MeroaoB Hccnenosanus (OXH)
@eniepabHOTO TOCYJApCTBEHHOTO  OIOMKETHOTO
YUPEeKICHUS HAYKH HncrutyTta
MeTa/UIoopranuyeckoil xumuu um. I.A. PasyBaesa
Poccniickoii akanemun Hayx (MMX PAH)

603952, r. Himxauit Hoeropon, 6oxc 445, yi. Tponuauna, 49

8(831) 462-57-66

bip@iomc.ras.eru

18 urons 2026 roga

Cornacen Ha 06paGOTKY IepCOHATEHEIX JJaHHBIX.

Kanaunar xuMuueckux HayK o CoenUanbHOCTIM 1 JlazapeB H.M.
1.4.4 ®usmaeckas xumus u 1.4.3 Opranmdeckas (/ “
XUMHS

Hay4HBI COTpyAHMK JsabopaTopun Ouznueckux

MetofioB uccnenosanus (OXHW) denepansHOro

rOCYJapCTBCHHOTO  OIO/DKETHOTO  YYPEXICHHS

Hayku MHcTHTyTa METAlIOOpraHMYecKod XUMHM

uM. [".A. PasyraeBa Poccuiickoif akajeMHH Hayk

(MMX PAH)

603952, r. Hmwxuuit Hosropogn, 6okc 445, yn. Tponununa, 49

8(831) 462-57-66

nikolai-lazarev@mail.ru

IToxmucu Ilerposa B.1 u Jlagapes
VYyénnsiii cexperaps UMX PA
KaHUJaT XHMAYECKHX Ha

”/é K.I. lllansHOBa



