Hacrosiee nocobue npeaHasHayeHo AJisl BCEX, KTO MHTEPECYETCS] HOBBIMU
HAaHOMATEPUAJaMA W HAHOTEXHOJOTHSMH, a TaKKe BO3MOKHOCTIMU
MPAKTUYECKOTO UCIIOJIb30BaHUS COBPEMEHHBIX (yHKIIMOHAIBHBIX
matepuaioB. Ilybmukyembie wmukpodotorpadpuu mnoiaydeHsl B LleHTpe
KomnektuBuoro Ilone3oBanus MI'Y um. M.B.JlomoHOCOBa B pe3ynbTare
BBITIOJIHEHHSI HAYYHBIX HCCIEJAOBAaHUM CTYJAEHTaMU W  aclApaHTaMU
®daxkynbsreta Hayk o Martepuanax u Xumudeckoro ¢dakynbrera MI'Y u nipu
pa3pabOTKe MEAMANPE3CHTALMOHHBIX MAaTepuajoB IO  HaMpaBJIEHUIO
noarotoBku 6akanaBpoB u maructpoB 020900 «Xumust, hpuznka u MEXaHHKa
MarepuayioB».  M3maHue  OCYIIECTBIEHO B paMKax  I[POrpaMMbl
«HHoBanoHHbIM Y HUBEpcuTeT» MI'Y nm. M.B.JloMmoHOCOBa

Vuebnoe nocobue (unntocmpamueuvie mamepuaivl) noo peod. akao. PAH
10.J]]. Tpemvsikosa, gomoecpaghua obnrodxcku: kx.H. FO.I .Memaun, uoes,
noobop mamepuana, ogpopmienue, pomoepagus gopszaya: un.-kopp. PAH
E.A.I'younun.
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O/BamaeMme yurareiu!

Ilepen Bamu opHa ®W3 cepuM KHUT, TOBECTBYIOIIMX 00 YBIEKATEILHOM MHUpPE
COBPEMEHHBIX (DYHKIIMOHAILHBIX MaTEPUAJIOB, @ UMEHHO — UX IIOPTPETE» HA MUKPO- U
HaHOypoBHe. CO3/1aHHe TAKUX MATE€pPUaJIOB — HECOMHEHHBIN MPUOPUTET I MUPOBOTO
coobmiecTBa, Tak Kak pabOThl B JTOM HAMpaBIEHWW BCETJa HUMEIOT OO0JbIION
OKOHOMMYECKUH, IOJUTUYECKUM U COLMAJIbHBIA PE30HAHC, IPUHOCA OrPOMHBIE
JUBHUJICH/Ibl TJIO0AJTLHOMY HAy4YHO - TE€XHUYECKOMY Mporpeccy. HoBbie OTKpbITHSA B
HAHO- ¥ OWOTEXHOJOTHSAX, MEIUIIMHE, OJJICKTPOHUKE, (OTOHUKE, CEHCOPUKE U
CIIMHTPOHUKE IPUBEIN K CBOETO pOJa PEHECCAHCY B Pa3BUTHHM HAyK O MaTepuaax,
HaOmonaemoMmy B nociiegaue 10 — 15 ner. 3HaummocTh pa3pabOTKU COBPEMEHHBIX
TEXHOJIOTUM HOBBIX MATEPHUAJIOB, SIBIAIOIIUXCS KPUTUYECKUMH [UJI1 JAJTbHEUILETO
passutus Poccuiickonn dDepepanuu, MNOATBEPXKAACTCA MPUHATUEM HAMOHAIBHOU
nporpamMmmbl  «O0OpazoBanue» u @DenepanbHoit IleneBoit Hayuno - Texnudeckoi
[Iporpammsl, (puHAHCHPYIOIIMX TMEpPENOBbIE HAYYHO-UCCIEAOBATEIbCKUE pPadOThl U
oOpa3zoBarenbHble HWHHOBAIlMM B O0JIACTM  COBPEMEHHOTO  (PYHJIaMEHTaJIbLHOTO
MmaTtepuanioBenieHus. [IpencraBnennsie B JaHHOW KHUTE PoTOorpaduvi yHUKAIBHBI TEM,
YTO HA HUX H300paKeHbl HauOOJIee TEPCIEKTUBHBIE HA CETOMHSIIHUN J€Hb THIIBI
HAaHOCTPYKTYPUPOBAHHBIX MaTEpPUANIOB, KOTOPBIE TMOJYYEHbl C HCIOJIb30BAHHEM
OPUTMHAJIBHBIX WHHOBAIIMOHHBIX TEXHOJIOTHMH, pa3BUBaeMbIX BOT Yyxke 15 Jer Ha
dakynpTeTe Hayk o marepuanax MI'Y. Mbl paccuuThiBaeM, 4TO 3Ta KHUTAa HaWJET
CBOMX YMTATEJIEN KaK CPE/IH CTYJICHTOB, BIIEPBbIC 3HAKOMSILNXCS C HAHOMATEpUAIAMH,
TaK W CpPEIU NPENOoJaBaTelei, XKEIAINUX HANTH SpKUE WLIIOCTPALMHU Il CBOMX
JIEKIMHA U CEMUHAPOB.

Jexkan ®HM MI'Y,

3aB. Kad. HEOpr. XUMUU /}{(/‘

XUMHUYECKOTO0 (paKyabTeTa
MI'VY, akag. PAH 0. 1. TpeTbsikoB
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1. BBEOEHME

B nocnennee Bpems Bce Oosiee MpUCTabHOE
BHUMAaHME  INPUBJIEKAIOT  HCCIEAOBAaHUS B
00J1acTH HaHOMAaTEpUaloB M HAHOTEXHOJIOTHUH,
rre paboTaloT C OO0BEKTaMH, pa3Mep KOTOPBIX
XOTs1 Obl B OJHOM H3MEpPEHHH [OJDKEH OBITh
COU3MEPHUM C KOPPEJSLMOHHBIM PaJHyCOM TOTO
WM MHOTO (DM3MYECKOro sIBJICHUs (Hampumep,
JUTMHBI ~ CBOOOJHOTO  MpoOera  3JIEKTPOHOB,
(OHOHOB, JUIAHBI KOT'€pEHTHOCTH B
CBEPXNPOBOJAHMUKE,  pa3MEpOM  MAarHUTHOTO
JOMEHa WM 3apopblmia TBepaod ¢aser). Ilo
pexomengauuu  MexayHapoagnoro  Coroza
Yucrori u [lpuknagHoil XuMHUH (IUPACg 3a
«HAaHOKpUTEpHi» npuHUMatoT BearmunHy 100 Hm
CBoiicTBa HaHoMaTepuu OTJIIMYHBI OT CBOWCTB
00BEeMHOM (ha3bl, TTOATOMY HHOTJA TOBOPAT 00
0c000M, HGHOCOCTOSTHIH, BEIIECTBA.

Hcnonb3oBanue HaHOMAaTEepHaJOB
npuoOpeTaeT TIpaHAMO3HbIE MEPCIEKTUBBl HE

g
v
//
/ KBaHTOBLIe

ahpeKTel_—

HaHO- 1 MUK
(PyHKLMOHa

[domeHbl

TOJIbKO B CHJIy YHUKQJIbHOW, HEBUJIAHHON paHee
BO3MO)KHOCTH MHUHHATIOPU3AIMU YCTPOHCTB, HO
U u3-32 UX (yHIAMEHTAIBHOTO OTIMYHUS OT
OOBIYHBIX MaTEPHAJIOB U MPHOOPETEHUSI HOBBIX
CBOWCTB, B TOM 4YHCI€ BO3HUKHOBCHHSA
KBAHTOBBIX M TYHHENBbHBIX 3(P(EKTOB, a TaKxke
u3-3a BbICOUAlIEN IUIOMaAd MOBEPXHOCTH,

M30BITOYHOM  TOBEPXHOCTHOM  DHEPrUU |
PEaKIMOHHON CIIOCOOHOCTH HaHOYACTHII.
Baxuenmmmu rapamMeTpamu HAaHOCHUCTEM

SABJIIFOTCA pasMEp, pasMCpPHOCTL, YIIOPAAOYCHUC
n (I)YHKI_[I/IOHEUIBHOCTL. Yuer BCEX 9TUX
XapPaKTCPUCTUK IMOPOKAACT HOBOC IIOKOJICHUC

HaHO- H MHKPOCTPYKTYPHUPOBAHHBIX
MaTepHuasoB, 0012 Jar0IINX HaWBBICIITUM
WHHOBAI[OHHBIM MMOTCHIIHATIOM i

ONpPEIENAOIUX BECh NAIBHEHIINKI MPOrpecc B
HAaHOTEXHOJIOTUSX.

e
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/" HaHOCTPYKTYPbI
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CTPYKTYPUpPOBaHHbIe
Hble MaTepuarnbl

ynopsaoyeHne

-.\(neucwphm

«I/Iepapxml» OCHOBHBIX HOHﬂTI/Iﬁ, CBA3AHHBIX C CYIIECTBOBAHUEM HAHOCUCTEM.

Eme opgna BaxHas dYepra COBPEMEHHBIX
(GyHKIIMOHATBHBIX MaTEepUajoB "
HaHOMAaTepHAJIOB — HEPAPXUYHOCTb CTPYKTYPHI,
TO €CTh HaJIMYME€ TEX WM HHBIX CTPYKTYPHBIX
OCOOCHHOCTEM  HAa  pa3IMYHbIX  YPOBHSX
MPOCTPAHCTBEHHOM OpraHU3aLUu. Tak,
BBICOKOTEMIICPATYpPHBIC CBEPXIPOBOAHUKH (CM.

pazzen «BpIcokoTemnepaTypHble CBEpX-
NPOBOJHUKW») SIBISIIOTCS  Hawboyiee  SPKUM
MIPUMEPOM B3alMOCBS3HU HepapxuuecKoit

opramu3alvii MaTtc€puaia UM C€ro IMpakKTUYCCKU

IMOJIE3HBIX, (GYHKIIMOHATBHBIX CBOICTB.
MUKpOHHBIE TIO TOJIIUHE «IEKOPHUPOBAHHBIE
MaHTaHUTHBIE  BUCKEPHI C  HMCKYCCTBEHHO
BBIPANICHHBIMU Ha 150:¢ MMOBEPXHOCTHU
HAaHOPA3MEPHBIMH  KPUCTALIUTAMU  THUIIpATH-
POBAaHHOTO  AMOKCHJA  MapraHiia  HUMEIOT
3HAYUTENBHO OOJBIIYIO TUIOMIA/lb TTOBEPXHOCTH,
YTO CYyIIECTBEHHO MOBHIMIAET UX 3PPEKTUBHOCTD
KaK KATQIUTHYECKH U  AJICKTPOXUMHUYECKH
aKTUBHOTO MaTepuaia. HakoHel, MHOTOCTEHHBIE
HAHOTPYOKH Ha OCHOBE IICHTOKCHJA BaHAIHS



(pa3nen «HaHOTpYOKW») SIBISIFOTCS THOPHIHBIM
HEOPraHoO - OpPraHWYEeCKUM MaTepuajoM, B
KOTOpOM TyOyJISIpHOE CTPOEHHE peau3yeTcs 3a
CUET  HAIMYUS  MOJIEKYJ]  ITOBEpXHOCTHO-
aKTHBHBIX OPTaHUYECKUX MOJIEKYN «IIadjaoHa»,
pacroyio)keHre u Jake KOH(opMarms KOTOPBIX

TECHO CBsi3aHa C (opMoil ©  pa3mMepoMm
HAaHOTPYOOK, a TaKXe CO CpeJHEeH CTeNeHbIO
OKHMCIICHMS BaHaAMsA, 4YTO Mpeaonpeaesser

OOJBIIMHCTBO YHUKAJIbHBIX CBOIICTB
HaHOTYOynspHbIX ~ (Gopm  okcugoB 3d —
aneMeHTOB. KpoMe TOro, Takie HaHOTPYOKH He
CYLIECTBYIOT B HW30JIMPOBaHHON Qopme u3-3a

BBICOKOM MMOBEPXHOCTHOM SHEPIuH, a
bopMHUpyIOT CBOEOOpa3HbIC «KTYTBD»,
COCTOSIIIINE u3 OTPOMHOTO qucia
HaHOTYOYJICHOB.
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HepapXu4HOCTh CTPYKTYPBI JIUCTA ApeBa (IPOXKUIKK 00pa3yrT JCHIIPHT).

CTpyKTypHpOBaHHOCTh MO/Ipa3yMeBaeT
HAJIMYAE  OMNPEICICHHOW  MPOCTPAHCTBEHHOMU
OpraHv3ali MaTepud KAk MHUHUMYM Ha

YPOBHSIX HAaHOPAa3MEPOB U B MUKpomaciiTade. B
CHITY YPE3BBIYAIHON CIIOKHOCTH UEPAPXUUCCKUX
B3aUMOJICHICTBUI B OTKPBITBIX CHCTEMaX OJHUM
13 HEMHOTUX d(PPEKTUBHBIX CIIOCOOOB CO3TaHMS
NIEPpCAOBBIX MaTcpuraioB SABJIACTCSA
HUCITIOJIB30BAHUEC TEMILIATOB. HO)I TeEMIJIaTaMUu
CJICAyCT IMOHHUMATb TaKUC YaCTU CUCTCMBI,
KOTOPbIC HHULIUUPYIOT (POPMHUPOBAHUE CTPYKTYP
c 3aJJaHHBIM TUIIOM YIOPSITOYCHHSI
COCTABIISIIONIMX  OTH  CHUCTEMBI  DJIEMECHTOB.
TemmnaTel MOTYT MMETh Pa3jIMYHYK IPHUPOAY:
Takx, MN3BCCTHHI MOJICKYJISIPHBIC TEMILJIATHI,
MO3BOJISIOIINE (POPMUPOBATH CTPYKTYPHBIE CIIOH
U TyHHenu pasmepoM a0 30 A, MHIICIUIIPHBIC
TEMILIAThI, IAIOIIHE CUCTEMY TOp AUAMETPOM JI0

30 HM, a TaKXe T€OMETPHUUECKHE

MHUKpPOILIA0JIOHBI, TEHEPUPYIOIIHE TEKCTYPHI.
[Ipn HCIIOJIb30BaHUU MOJIEKYJIAPHBIX

TEMILIIATOB (TO CCThb HOHOB, AHNOHHBIX

KOMIUICKCOB M HOHOTeHHBIX I[IAB) BrepBbie
MIOJTyYEeHBI NePCIEKTUBHbIE MarHuTHbIE

HAHOKOMIIO3UTHI u JTFOMUHECIICHTHBIC
MaTepuaibl Ha OCHOBE CIIOMCTHIX JIBOMHBIX
THIPOKCUIOB, HAHOCTPYKTYPHUPOBAaHHBIE HOH-
MIPOBOJIAIIINE TyHHEJIbHbIC MaHTaHUTHI,
KCEporeNM M HAaHOTPYOKM Ha OCHOBE OKCHIA
BaHa¥st. MUIEIUIIPHBIE TEMIUIAThl MO3BOJISIOT
noixydaTb  (OTOKATaaM3aTOpsl HA  OCHOBE
IWOKCHAA TUTaHa JUIs JUalu3a BOABI W
doronmerpasauy OTXOJOB, a TaK)XK€ MAarHUTHBIC
HaHOYACTHUIIBI (PeppuTOB At OMOMEIMIIMHCKUX

npuMeHeHui.  Mcmosib30BaHME — TEMIUIATHBIX
KUJIKOKPUCTAIIMUECKUX MAaTPULl MPHUBEIO K
CO3JIJaHMI0  HOBOrO  KJlacca  ME30NOPUCTBIX
MarHMTHbIX ~ HAHOKOMIO3MUTOB. [IpumeHeHue
F€OMETPUUYECKUX TEMIUIATOB  MOJpa3yMeBaeT
IIPOBEJIEHUE  IPOCTPAHCTBEHHO-OI'PaHUYEHHBIX
MPOLIECCOB dbopmMupoBaHus BEILIECTBA.

Hanpumep, nuponusoM a3po30ieil IOoJydYeHBl
MarHuTHbIE HAaHOYACTHIBl B COJSIHOM 000JI04YKe
UIs OMOMEIUIIMHCKUX NPUMEHEHUH, a TaKxke
BBICOKOAKTHBHbIE HaHOCTPYKTYPUPOBaHHbBIE
IIPEKYypcoOpbl Il CHUHTE3a MAaHTaHUTOB C
KOJIOCCAJIbHBIM MarHeTOCOIPOTUBIICHUEM.



WNepapxusa
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HOJ'IMCIDYHI{LITOHaJ'IbHOCTb

MaTtepuan

MeomeTpUveckmnm
TemnnaTt

2D u 3D TekcTypbl
0.1-100 MKM
MuuennapHbIn
Temnnar
nopbl 5-30 HM

MonekynsapHbIn
TeMmnnar

HaHo

TYHHenu n cnou 5-30 A

Hcnonb3oBaHne TEMILIATOB KAK MeTOJ HAHOCTPYKTYPHPOBAHHUSA.

DOTOHHLIE
KpHUCTANNbI

H#ArO
npexypcophl

HaHoTpybKk®

-
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OcHOBHBbIE THIIBI HAHO- U MUKPOCTPYKTYPHPOBAHHBIX MATEPUAJIOB,
PacCMOTPEHHBIX B HACTOSALLEM MOCOOHH.



[Tonumepuzanuss B MHKPOIMYJBCUSAX C
nocjenyromeil KOHBEKIIMOHHOH —caMOcOOpKOii
MOJIyYeHHBIX ~ MOHOAMCIIEPCHBIX  MHKpochep
WCIOJIb30BajIach ISl GOPMUPOBAHUS TPEXMEPHO
- YHOpPSAJOYEHHOIO0 TeMIUIaTa M CO3JIaHUs
NOJIM(QYHKIMOHAIBHBIX (POTOHHBIX KpPUCTAIJIOB.
BriepBbie pa3paboTaH yHHMBEPCAJIbHBIH MOJIXOM
rpa£0TeKCTypHpOBaHnﬂ, B KOTOPOM ILJIaHAPHBIN
TEMIJIAT — HWCKYCCTBEHHBIH IOBEPXHOCTHBII
penbed - TO3BOJWI JOOUTHCS YIpaBIsIEMOMN
OPHUEHTHUPOBAHHON KPHUCTAJUIM3ALMH PA3TUYHBIX
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKOB, a
TaKke OWOKPUCTAJUIMYECKHX IUICHOK. Takum
o0pa3oM, MpPUMEHEHHE TEMIUIATOB SBISETCS
OJHOU u3 HanoOoJee NEeHUCTBEHHBIX,
YHUBEPCAIbHBIX M NEPCIEKTUBHBIX CTpPATEruil
MOJIy4€HUSI COBPEMEHHBIX (PYHKIIMOHAIBbHBIX
HaHO- 1 MUKPOCTPYKTYPHPOBAaHHBIX MaTEpHUajIOB
C MHHOBAllMOHHBIMU CBOMCTBAaMHU.

WccnenoBanme  MUKpo- M HaHOMHMpa
COBPEMEHHBIX MaTE€pUalIOB HE TOJIbKO MPUHOCHUT
IIIyOOKO€ ACTETUYECKOE YIOBJIETBOPEHUE OT

-

/

Hamno-
MATePHATBI

il
auanuz:

Buckepsi
Kepaymka
KoMImosnmsi

GUIYATU3AUUU  _
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CO3epIllaHusl €ro MPUOTKPBIBIIUXCS TalH, HO U
JaeT BO3MOXXHOCTb CYIIECTBEHHO YIPOCTHUTH
OyTh WX CO3/[aHUA, KOTOpPHIH, B MPOTHBHOM
cllyyae, 4YacTO  OKa3bIBaeTcsi JIOJTUM H
TEPHUCTHIM.  37ech coOpaHa  (Qororamepes
M30paHHBIX MHUKPOCTPYKTYpP TEPCIEKTHUBHBIX
KJIaCCOB COBPEMEHHBIX HEOPraHUYECKUX
MaTEepUajoB u HaHOMAaTEpHAaJIOB. Bcee
dotorpadun - TIIOJ MHOTOJETHHUX HAyYHBIX
WCCIEAOBaHWM, TIPEICTaBICHHBIH B  (dopme
cyry00 «HEHay4yHOro» OT4YeTa 3a IOCIETHIO0
HAyyYHO — MCCIEAOBATENbCKYIO IISITUIIETKY.
Crnemmuduxa @akynpreta Hayk o Matepuanax
MI'Y 3aknrouaercss B TOM, 4YTO Ja)Xe camble
«MaJieHbKHUE»  CTYICHTHl  HAUMWHAIOT  CBOIO
Hay4YHO-UCCIIEA0BAaTENIbCKY0 paboTy ¢ 1 Kkypca.
Nmvenno Ha  Takux  JIHOOOIBITCTBYIOLIUX
SHTY3HACTOB, Ha MOJI0/10€ MIOKOJIEHUE
HCCIEN0BATENICH, JACNAIIUX CBOM HAay4YHBII
BBIOOp, U paccuMTaHa 3Ta HeOObIIas OpoIIopa.
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KommiekcHbIN moaxoa K UCCJICA0OBAHUIO COBPEMECHHBIX MaTE€pUuaJIOB. OM -

onTuYeckass MUKpockonus, POM - pacrpoBasi djieKTpoHHass mukpockonus, 1I19M
- MNPOCBEYHBAKINAS JJIEKTPOHHAss MHUKpockonussi, ACM - aToMHO-CHJIOBasi
mukpockonusi, PCMA - peHTreHoCneKTpajibHbIi MUKpoaHaau3, PDOA -
pentreHoda3zoBplii  anaan3, PCTA - peHTreHOCTpPYKTypHbIl aHaam3, I -
auppaxkuua 31ekTpoHoB, UK — cnexkrpockonusi B MH(ppakpacHou odactu, YP —
CIIEKTPOCKONUS B BUAMMOI U yiabTpaduosieroBoii odaacrax, TI'A — Tepmuyeckuii
aHaimu3, BAX - omnpexnesenne BoJbT-amnepHbixxapakrepuctuk, CKBHUJ -
U3MepeHHue MArHUTHBIX CBOCTB, BT — onpenesieHne njiomaau NnOBEPXHOCTH.



Bonbiiyto  4acte uHpOpMAaMU O MHUPE
YEJIOBEK MOJIyYaeT BU3yasibHO. JIaBHO yKe YIILIH
B MPONUIOC  OPraHOJCNTUYCCKHE  METOJIbI
WCCIIeZIOBAaHMsI BEIIeCTB anxuMukamu. OTHAKO B
HACTOSsIIIee BpeMs B CBSI3U ¢ OypHBIM pa3BUTHEM
TEXHHYECKHX BO3MOXKHOCTEH, KOTOPBIC eIle
COBCeM HEIaBHO ObUIH HEe OoJyiee, YeM MEUTOM
MHOTHX Y4YEHBIX, BCE OOJIbIIICC 3HAUCHUC
npuoOpeTaroT pas3nyHbIe METOJIbI
BU3YQJIN3allUd MUKPOCTPYKTYPBl MaTepUAIIOB —
KaKk Ha YpPOBHE COTBIX M TBICSYHBIX [OJICH
muuumerpa (OM, POM), tak 1 Ha HaHOYpOBHE
— TO €CTh Ha IIKaJie pa3MepOB BCETO JECSATKOB
i coteH aromoB (ACM, TIOM).

MarHuTHbIC U CBEPXIIPOBOISIIIIEC
MaTepHallbl, MaTepHasbl s POTOHUKU, HOHUKH

Hnnosannonnbic
npHMCcHCHHA

o Apredaeing

e

TBCPAOTo TCJa, 6HOHOFI/II/I U MCIUIUHbI, a TAK¥XKEC
HAaHOMAaTEPHUAIIbI bopmMupyIOT «SIAPO»
COBPEMEHHBIX MaTEepHaJIOB, KOTOpOE
MIPUTSATUBAET K ceOe, BOBIEKAECT B CBOIO OPOUTY
VYEHBIX, 3aHUMAIONIUXCS MHUKPOCTPYKTYPHBIMHU

UCCIICIOBAaHUSIMA M HauOoJiee MEPEIOBBIMH
METOJIaMU aHAJTU3a.

Kpacora, kak wu3BecTHO, OOMaHYMBA,
MO3TOMY B HWHCTPYMEHTAJIbHOM  IIJIaHE
UCCIICIOBaHUS. ~ MHKPOCTPYKTYpbI ~ MaTepuaia
JOJDKHBI HEMPEMEHHO JOMOJHSATHCS MOIIHBIM
KOMIUIEKCOM  JPYTUX  METOJOB  (DU3HKO-
XUMUYecKoro aHammsa. coctaBa (PCMA),

ctpyktypel (PDA, PCrA, DJI, UKC, YOC) u
corictB (TI'A, BAX, CKBU/I, BOT u mip.).

TauHcTBeHHELIH
CBeT JAJIeKoll HaeH

Cunres

TAJILILIC

Oynknu-
OHA/IbHBIe CBOHCTBA

CBOINICTBA

IlyTh co3nanusi MaTepuaaoB (ajuieropus).

MUKpOCTPYKTYpHBIE HCCIEAOBAaHUSA, CKOIb
Obl 3(GEKTHBIMH OHU HU OBLIH, JOJDKHBI OBITH
UH(QOPMATUBHBIMU B LIEJIOM JIJISl UCCIICIOBAHHUS
TOTO WJIA WHOTO THIIA MaTepHaJioB, a He
ABJISATHCS caMoleNblo. «KpacuBbI» MaTepuan He

JOJKEH OBITh  «ITYCTBIIIKON», 3a BHEUIHEH
KpacoToll  €ro  MHKpPOCTPYKTYpPbl  JIOJKHBI
IIPOCIIEKUBATHCS HOBBIE MIEPCIIEKTUBBI
IIPAKTHYECKOT O UCIIOJIb30BaHUS. Ananus
MUKPOCTPYKTYpBI, IIOMHMO BCEro IpOYEro,

MOJKET HIpaTh TaKkKe KIIOYEBYI0 pPOJb B
[MOHUMAaHUHU MEXaHU3MOB U KOHTPOJIE MPOLIECCOB
(GbopMUpOBaHHS MaTEpHAIOB C  HKEJIAEMBIMU
XapaKTepUCTUKaMU B CUJIYy CYILIECTBOBAHHUS
(yHIaMEHTAJIbHBIX KOPPENsLUil TUIIa «COCTaB -
CTPYKTYypa-MHUKPOCTPYKTypa -  CBOWCTBa».
[lonmupyHKUMOHATIBHBIE  MaTepuanbl —  3TO
MaTepuagbl C HEIMHEWHBIMH 3JIEKTPUUYECKUMH,
MarHUTHBIMH, ONTHYECKMMHU CBOMCTBAMHM, YTO
JelaeT UX OJHHMMHU M3 CaMbIX HHTEPECHBIX C
TOYKU 3peHMs Kak (u3MKa, Tak M XUMHKA, U

obermaer pagy>KHbIE MEePCIEKTUBBI
MPAKTUYECKOTO NPUMCHCHUSI. Tak,
paccMaTpuBaeMble HUKE MAaHTaHUTHBIC BUCKEPHI
HE TOJIBKO SIBJISIFOTCS MOHHBIMHU MPOBOJHUKAMH,
HO M MOTYT BBICTYIIaTh B KAYECTBE YPE3BBIYAIHO
MEXaHHUYECKH  MPOYHBIX  OOBEKTOB,  4TO
NPUHIUIHAIBHO OTIHYAaeT KX OT OOBEMHBIX
kpuctauioB (pasgen «Buckepbi»). YHUKaIbHOE
COYeTaHUC (GYHKIIMOHATBHBIX (nouHast
POBOAUMOCTD) M KOHCTPYKIIMOHHBIX CBOWCTB
(BBICOKAass TMPOYHOCTH H THOKOCTB) JeaeT
BO3MOXKHBIM B TEPCIIEKTUBE  CO3/IaHUC
JIOJITOKUBYIITUX TKAHEBBIX JIEKTPOIOB.
BricokoTeMmiepaTypHbie  CBEPXIPOBOIHUKH
C KPYIMHOKPUCTAJUIMYECKOH MHUKPOCTPYKTYPOH,
MOJIYYCHHBIC C HWCIOJIB30BAHUEM «PACILIaBHBIX
METOJIOB», COJAEPKAaT OTPOMHOE KOJIUYECTBO
pa3uYHbIX 1e(PEKTOB, HO KMEHHO B 3TOM CITydac
nedeKkThl  SBISIIOTCA  OJaroM U BBOJSITCS
CMCUUANIBHO JUIS TOrO, YTOOBI CYIICCTBEHHO
MOBBICHTh YPOBEHb CBEPXIIPOBOMSAIINX TOKOB



(pa3men «BpIcokoTemMneparypHbie CBEpX-
MIPOBOTHUKUY).

AxypHas MHUKpPOCTPYKTYypa KyIpo-
MaHTaHUTOB €  KOJIOCCAILHBIM  MAarHeTo-

COTIPOTUBJICHHWEM, BpeaHas Il OOJIbIIMHCTBA
«OOBIYHBIX» THUIIOB KEPAMUYECKUX MaTEpPHUAJIOB,
CIOCOOCTBYET JIOCTHIKEHHUIO HOBOTO  YPOBHS

CBOﬁCTB, MTOCKOJIBKY JJIA JAaHHOT'O
CrenU(pUIECKOro THIIA MATEPUATIOB XapaKTepeH
00JIBIION BKJIQJ TYHHEJIBHOTO
MarHeTOCONPOTUBIICHUS, B  KOTOPOM, IO
OMpeeIICHHIO, y4acTBYIOT HE camu
KPUCTAJUIMTBI, a TPAHUIIBI pa3Jeia MKy HUMU
(«mepemeliku»,  (GOPMUpYIOIIME  @KYpPHYIO
MHKPOCTPYKTYPY, pasmen «MaHraHuthl s
CITUHTPOHUKHY).

Crporas KpacoTa (OTOHHBIX KPHUCTAUIOB
«BBIHYKICHHASA»: ecnu MUKpochepsI
pa3ymopsiioYeHbl, TO TaKOW MaTepual H

HeKpacuB (Kak BHEIIHE, TaK U HA MUKPOYPOBHE),
u Oecrone3ed. Y TOTBKO YETKO YMOPSIIOYECHHBIE
MUKpocepbl TpPUBOASIT M K HWIPEe CBETa B
orajnax, U K CO3JaHHIO HOBBIX YCTPOMCTB OBICTPO
pa3BUBAOINICHCS 00JacCTH  MCCIIEIOBAaHUMA
¢doronuku (paznen «DOTOHHBIC KPUCTAIUIBI»).

OCHOBY HACTOSIIIETO TIOCOOMSI COCTaBHUIIU
Hay4HbIE (gOTorpa(bI/m, npenacraBieHHble Ha |V
Bcepoccuiickom koHkypce «Hayxka-oOmiecTBy-
2005». Bce ¢otorpaduu coOpaHbl B OTIEIbHBIC
IUKITBI, KOTOPBIM TPEIIICCTBYIOT KOPOTKHE
NosicHEHUA. B psje ciiyyaeB B KOHILIE MTOSICHEHUI
NpUBOIATCS  (paMHIMU  aBTOpPOB  JTAHHOTO
paznena, a Takke 1-2 myOnukanuu Tpymmbl, Tae
MOKHO HaWTH OCHOBHBIE JETaJM MHPOBEACHHON

pabotel. ABTOpHI 00pasuoB, ¢doTtorpaduii u
KOMMeHTapueB K pasznenam: A.I.Bepecos,
A.B.T'apiues, B.A.IlyTnses, E.A.I'yaunun,
A.BJlykammmn, A.A.Enucee, W.B.KonecHuk,

A.C.Cunuukuii, B.B.A6pamoBa, A.E.UekaHona,
.M. Utkuc, A.B.I'puropsena, I.B.CemeHeHko,
M.T".Kosnosa, 11.E.Ka3un, J.J1.3aiines,
b.P.Uyparynos, A.H.bapanos, P.b.Bacuinbes.
CuHTe3 W aHanmu3 00pa3lloB TPOBEACH Ha

OHM MIY u Xumpaxe MI'Y c
HUCHOJIb30BaHUEM o0opyaoBaHuUs Lentpa
KommektuBnoro Ilomp3oBanusa «TexHonoruu

MOJIyYEHUsI HOBBIX HAHOCTPYKTYPHUPOBAHHBIX
MaTepHUaJIOB U UX KOMIUIEKCHOE MCCIIEIOBAHUEY,
a TaKKe B COTPYIHHUYECTBE C HUCCIEN0BATEISIMU
SRL ISTEC (Smonms), ACCESS eV,
INNOVENT e.V. (I'epmanus), YHuBepcureTa
boxyma (I'epmanmust).

ABTOpPbI BBIPAKAKOT 0JIATOJAPHOCTH 32
(¢punancoByro mnoagep:;kky HaunuonanbHoOM
nporpamme «O0pa3oBaHue»
(«<MHHOBaIMOHHBIIT YHHUBepcuteT», MI'Y),
denepanbHOi Henesoi Hayuno-
Texunueckoii IIporpamme P® (PIHTII),
Poccuiickomy @onay DyHAaMeHTAJIbLHBIX
HccaenoBannii (PODN), IIporpamme
MesxkaucuunJIMHAPHBIX IIpoexToB MI'Y
um.M.B.JlomoHocoBa u 1uuHo Pexkropy MI'Y
akan. B.A.Cagopanuemy.

a.x.H. EA.TI'ynunun,
rpynna ()yHKumoHaJbHbIX MaTEePHAJIOB
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Ilepemonus Harpax<ieHus
KoHKypca «Hayka-o0mectBy-2005»  (cBepxy
BHU3). MHUHUCTp 00pa3oBaHuUSi U  HAyKHU
A.A.@ypcerko ¥ ac. OHM  MIVY
A.B.I'puropreBa—cnennpu3 MUHOOPHAYKH; TJIaB.
pen. k. «Xumus u JKuznp» JI.H.CtpenpHukoBa u
acn. ®HM MI'Y A.C.Cununkuil - creunpus
kommannu Epson, E.A.I'younua — oOmuit coop
OCTaJbHBIX IMPHU30B OTMEUYEHHBIX >KIOpU PpadoT
CTyeHTOB 1 actimpanToB @HM MI'Y.

NIPU3EpOB



PHM B nnUAX

Pexrop MI'Y um. M.B.JlomonocoBa B.A.Cagosununii u akaa. PAH B.A.Jleracos —
OCHOBATEJH CIECHUAJIU3IUPOBAHHOI yueOHoi rpynnsbl «IlepcnekTuBHbBIC IPOoLECCHI
1 MaTepuaab (xumuueckuii paxkyabrer MI'Y), craBmieii npoo6pa3zom Bricmiero

Konnemxa Hayk o Marepuagax (B HacTrosimee Bpems ®@akyabTer Hayk o
Matepuagax MI'Y).
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Cryaentsl, acnupantel @®HM MI'Y u cOTpyAHUKH J1a00PATOPUN HEOPTAaHMYECKHUX
MaTepHuaIoB Kaeapbl HEOPraHMYECKON XUMUM XUMUYeCKOro paxkyabrera MI'Y

Cryaentsl u acnupantst ®HM MI'Y B cneumpakTMKymMe M HAa €KerogHOM
HAYYHO — IPAKTHYECKON KOH(pepeHun «JIoMoOHOCOBY.
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CoBpeMeHHass cUCTEMa YHUBEPCUTETCKOIO

o0Opa3oBaHUs TpeOyeT pa3BUTHUS
MEKAMCIUIUTMHAPHBIX  €CTECTBEHHO-HAYYHBIX
CBsi3eH, B TEPBYIO oOuepenb, pa3padOTKH

WHHOBAIMOHHBIX MOJXOA0B MpenoaaBanusi B PO
HAayKd O MaTepuanax, KOTopas Ype3BbIYAHHO
IIONYJIAPHA B CHJIy BBICOKOM WHHOBAaLlMOHHOM
OTIaYH UCCIIENOBAHUN B JAHHOM 00JIacTH.

«Hayka o wmaTepuasiax» MNPUHIUIAAIEHO
OTJINYACTCS oT TPaAUIIIOHHOTO
«MaTepUATIOBEICHUS», SIBJISIIOIIIETOCS
nparMaTH4ecKu OPUEHTUPOBAHHOMN
JTHACIIUTUIMHOM, KOTOPYIO MPEnoaaT
HCKJIIOYUTEIHHO B TEXHUYECKUX 51
TEXHOJIOTHYECKUX BYy3aX C IEJbIO0 TMOJATOTOBKH
Y3KUX CIICIIUAJINCTOB, HaICJICHHBIX Ha

pa3paboTKy W SKCIUTyaTalldi0 OMNpPEIeTICHHOTO
COpTa TEXHHUKHU W MPOMBIIUIEHHBIX TEXHOJOTHH.
OcHoBHast uaesd HOBOM  00Opa3oBaTenbHOM
CUCTEMBI, KOTOpas CTaHOBHUTCS eme Oosee
BOKHOM B TEpUOJ Pa3BUTHS COBPEMEHHBIX
HAHOTEXHOJIOTHH, 3aKII0YaeTCsI B TOM, 4YTOOBI

obecrieunTh  (YHIAMEHTAIBHYIO ITOATOTOBKY
Oyaymux wuccienoBareneid B 001acTH XUMUH,
bu3uKy, MaTeMaTuKu " MEXaHUKH,

OOIHOBPEMCHHO JaBasd BO3MOXHOCTL TBOPYCCKU

http://lwww.hsms.msu.ru/ckp.html

JneKTpOXAMHYECKUWA
aHann3avap
Solartron
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BOIJIOTUTh
MPAaKTUKY
MOy YEHHUIO
MaTepHalIoB.

TEOPETUYECKYI0 TOATOTOBKY B
9KCHEPUMEHTaIbHOM  paboThl MO
u HCCIIEZIOBAaHUIO HOBBIX

CTyACHTHI yX)Ke Ha MEePBOM Kypce TMOJydaroT
TeMbl Oyaymiend paboThl, Bce OOJbILIEE YHUCIIO
KOTOPBIX B TIOCTEJHEE BpEMs OKa3bIBaeTCA
3aKOHOMEPHO CBSI3aHHO C HAHOTEXHOJIOTHUSIMU, U
Jajiee HaYMHAIIM TMOCeIaTh T€ KYPChl, KOTOPBIE,
M0 MHEHHWI0 WX TIEPCOHAIBHBIX KYypaTOpOB,
HEOOXOUMBI JUISI TIOJTHOTO M IETTFHOTO Pa3BUTHS
CTYIEeHTa, ero 3GEeKTUBHOTO HAYYHOT'O POCTa U
YCHEIIHOTO BBIMOJHEHHs JAUIJIOMHON PalOTHI.
[Ipu »TOoM HEOOXOOUMO MOMYEPKHYTH, UTO
CTYJEHTBI-MaTepHaIOBE b B YCIIOBUSAX
WHIAVNBUIYATBHOH  TIOATOTOBKH  IPEYCIIEBAIOT
TaK)Ke B UCKYCCTBE MPUHSATHUS PEIICHUH, KOTOPOE
SIBIIIETCS BaOXKHEHLIEH KOMIIOHEHTOH
CaMOCTOSITENIFHOM ¥ TJIOJOTBOPHOW  paboThI
T000T0 COBPEMEHHOTO CIEIUANINCTa B 00JIaCTH
HAaHOMAaTEPHAaJIOB.

B ocnoBe mporpammbl o0yuenuss Ha @HM
MOJIOKEH MEXKIUCUUIUIMHAPHBIA  MOAXOA, H
UMEHHO OH JINaeT CTYIEHTOB YHHUBEpCaJlaMH,
criocoOHbIMU 3¢ (heKTUBHO paboTaTh B 00JacTH



HaHotexHosorui. Crtynentst ®HM npoxoast
(yHIaMEHTaNbHYI0O TIOATOTOBKY TIO BBICIICH
MaTemaThke, (pu3MKe, XUMUU U MEXaHUKe, a
TaKKe HM3y4aroT PsJ CIEIUaIbHBIX KYpCOB IO
MAaTEepHUaAJOBEACHUIO 1 HAHOMATEepHAJIaM.

Kaxnapiii Beimycknuk @®HM B mponecce
00yYeHUSs OBJIA/ICBACT:

1.  OOumpHoii  daxkruyeckoir  Oa3zoi
(yHIAMEHTAIbHOTO  MaTEpUANIOBEICHUS |
HAHOTEXHOJIOTHH, € aKLUEHTOM Ha XUMHUYECKHUE
acIIEeKThbl CO3JAHUs U 3KCILTyaTallud MaTepHalloB,
4TO M0JIpa3yMeBaeT (byHIaMEHTaJIbHYIO
MOJATOTOBKY 1O  OCHOBHBIM  XHUMHYECKHM
JUCLUUIUIMHAM U CHEIHMAJIbHBIM pa3/ieiaM XUMHUH
TBEPJOTO Tena,

2. Teopueii puznueckux sBIECHUI Ha MaKpo,
MHUKPO- M  HAHOYPOBHSAX,  ONpPEAEISAIOIINX
CBOMCTBA MAaTEpHalOB, YTO  MpEArojaraer
(GyHIAaMEHTAIBHYI0 TIOATOTOBKY 10 (usmke
TBEPJOTO Tela,

3. HeoOxomumbIMU 3HAHUSMU B 00JacTH

MaTeMaTH4eCKOro MOJICTTUPOBAHUS,
JOCTaTOYHBIMU TUIS CO3HATENBHOTO
KOHCTPYUPOBaHUS MaTepuajoB u ux

HAMpaBJIEHHOTIO CHHTE3A;

4, MeTomonorued CHUCTEMHOIO IIOAXOJa K
CO3[IaHUIO, HCCIECIOBAaHUIO W  [PUMEHEHUIO
MaTepuaios, HaBBIKAMH COBPEMEHHOTO
XUMHYECKOTO U (PU3NYECKOTO IKCIIEPUMEHTA.

B o0meii ciokHOCTH mporpaMma 00ydeHuUst
IpeayCMaTpUBAET U3yUYCHUE CBBINIE MATHICCATH
pa3nmuuHBIX  guctHIiniH.  [IpermonaBaTensmu
®HM Obutn co3aHbl OpUTHHAIBHBIE yueOHbIC
Kypcbl: «HanoMmaTtepuaiibl 1 HAaHOTEXHOJOTHU»,
“XUMHS IIEMEHTOB ¢ OCHOBaMH KayeCTBEHHOTO

agammmza’, “Meronsl aHaiM3a BEINECTB U
marepuaioB”’,  “®da3oBeie  paBHOBECHS U
TEPMOAMHAMMKA  TBEpAO(DA3HBIX  peaxiuil’,

“@OU3UKO-XUMHUSA M TEXHOJOTHUS MaTepHayoB”,
“IlepcrieKTUBHBIE HEOPraHMYECKHE MaTepuabl
CO CHenManbHBIMU QYHKIUAMEU», “‘Marepuansi:
MPOIILIOE, HACTOSILIEE, Oynmymee”,
“OKcnepuMeHTAIbHbBIC METObI busuku
KOHJICHCUPOBAHHOTO COCTOSIHUST UM JpyTHe.
[MoaroroBka CTYJICHTOB BEJIETCS o
oOpa3zoBaTenpHOMY  HampasieHuto 511700
“Xumus, W3MKa, MEXaHWKa BELUIECTB U
matepuanoB” (020900 mo OKCO). Baxhoii
ocobenHocteio HM sBisieTcsi orpaHUYCHHBINA
Ha0Op CTYIEHTOB — 25 YeNoBeK, YTO MO3BOJISET
peanM3oBaTh  JAOCTATOYHO  WHAWBUAYATbHBIN
MOAXOJ TMpU OOYYCHHH U UMETh CHUCTEMY
MEPCOHANBHBIX KypaTOPOB W3 YHWCJIA OIBITHBIX
MpernojaBaTesiell 1 Hay4YHbIX COTPYAHUKOB. [l
OLIGHKM  pabOThl  CTYJIEHTOB  HCIOJIb3yeTCs
CUCTeMa pEUTHHTra, pe3yJbTaThl  KOTOPOTO
MOIBOJATCS KaXk/ible 12 Henenb.

['maBHOE oOTIMYME CHCTEMBI TOJITOTOBKHU
ctyaeHToB Ha ®HM — pexxuM MaKCUMaJIbHOTO
OJIarOMPUSITCTBOBAHUS ISl 3aHATHH HAYYHOU
pabotoil. CTylIeHThl BOBJIEKAIOTCSI B HAy4YHYIO
paboTy yXke ¢ TmepBOro JHsS OOy4YeHHs Ha
(bakynbrere, Korjaa UM BBIJICIISIETCS
WHAUBUAYATbHBIA KypaTop, MOJ PYKOBOJICTBOM
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KOTOPOro OHHU BBIIIOJHAKOT CBOK HAYYHYIO
paboty. CTymeHTBl HMEIOT  BO3MOXHOCTH
pabotath B  JaboparTopusx  XHUMHYECKOTO,
(bHU3MUECKOro, MEXaHUKO-MaTeMaTHdeckoro (a
MOTEHLIUAIBHO re0JIOrH4eCcKOro u
Ouonoruyeckoro) (haKyabTETOB, aKaJIeMHICCKUX
HHCTHUTYTOB n COBMCCTHBIX HAay4YHO-
o0Opa3zoBaTeNnbHBIX IIEHTPOB. Kaxaplii cemectp
3aBepuIaeTcs HAy4YHO-TIPAKTUYECKOU
CTyJIeHUeCKOH KOH(eEepeHIuel, Ha KOTOpOH
CTYIEHTBI JOKJIaJIbIBAIOT 0 TEKYIINX
pe3ynbTarax cBoed HaydyHOU paOoTHI.

OOpa3zoBarenbHble NPUOPHUTETHl  CpelHe-
CPOYHOM NEPCHEKTUBBI 0 MOATOTOBKE MOJIOJBIX
BBICOKOKBAJIM()UIIUPOBAHHBIX UCCIIE0Ba-
TENbCKUX  KaJpoB HOBOH  ¢opmanuu 10
HaNpaBICHUIO «XWUMUs, (U3UKA U MEXaHHKA
MarepuaioB» B paMkax peamusauuu B MIY
nM.M.B.JIomonocosa HannonaneHoM
ITporpammbr  «O0pazoBaHHE» YUYHUTHIBAIOTCS B

paMKax (YyHKIIMOHUPOBAHUS Ilentpa
KOJUIEKTUBHOT'O noip3oBanugd  MIY  um.
M.B.JlomoHOCcOBa  «TEeXHOJOTMM  MOJy4YECHHS

HOBBIX HAaHOCTPYKTYPUPOBAHHBIX MATEPUAIOB U
X KOMIUJIGKCHOE ucciieoBanue». Pazpaborka
KOHLENIUU IIOATOTOBKH MarucTpoB u
aCIIMPaHTOB, o0nafaromux HE TOJIBKO
(GyHIAMEHTAIBHBIMU  MEXIUCLUIUIMHAPHBIMU
3HAHUSAMU B obnactu COBPEMEHHOTO
MaTepUalOBEeICHUsI U HAHOMATEpUAJIOB, HO
TaKXKe CIOCOOHBIX K 93KCIEPHUMEHTAILHOMY
UCCJIEIOBAaHUIO HOBBIX MAaTEpUAJIOB «C HYJS» B
1000M HAy4YHOM KOJUIEKTHBE, cTasa
BO3MOYKHBIM 0J1arofapsi OpUrnHaJIbHOW CHCTEME
MIOATOTOBKH crnienaincToB Ha Makynerere Hayk
0 Marepuanax MI'V.

boabmoe BHHUMaHUe OHM  ynenser
Pa3BUTHIO MEXKIUCIUIIIIMHAPHOTO
MaTepuagoBeIueCKOro o0pa3oBaHus HE TOJIBKO B
MIY, O m B nenoM B Poccum, SBISICH
CBOCOOpa3HBIM JUACPOM U OJHOBPEMEHHO —
€CTECTBEHHBIM LEHTPOM MPUTSHKEHUS
€MHOMBIIUICHHUKOB W3 JPYTUX HPECTUKHBIX

BY3oB. ®akynpreTOM HayKk O Marepuaiax
MIPOBOSTCS COBPEMEHHBIE
MCKIUCHUIITIMHAPHBIC HUCCIICOJOBaHUA,

HaHpaBHeHHBIQ Ha nonyquHe HOBBIX KJIACCOB
(YHKIMOHATBHBIX MaTEpHANIOB, CBS3aHHBIX C
pa3BUTHEM MPHOPUTETHBIX HAIMPABICHUN HAYKU
B Poccumiickont ®enepanmu. Ocoboe BHHUMaHHE
yAesieTcsl HaHoMaTepualiaM, OuomaTepualam,

JIEKTPOKEPAMUKE, (YHKIIMOHAITEHBIM
KOMIIO3UTaM, TOHKUM IJIEHKaM u
rerepocTpykrypaMm. 3a mociennue 10 n;er

yAQJIOCh JOCTUYb MEPCIEKTUBHBIX PE3YJIbTATOB B
pa3IMYHBIX O00JACTSIX NEPEeNOBBIX HAYKOEMKHX
HCCIEAOBaHUM, CONOCTABUMBIX IO CBOEMY
HAyYHOMY VYPOBHIO C JYYIIUMH MHUPOBBIMHU
JTOCTHKEHUSIMU.



Otnenenne @HM llentpa KOMIEKTUBHOTO
nosib3oBanug MIY  “TexHonornn mnosnydeHus
HOBBIX HAHOCTPYKTYpPUPOBAaHHBIX MaTE€pHUaJOB U
X KOMIUIEKCHOE wuccienoBanue’”. OrnereHne

OCHAalllEHO CaMbIM COBPEMEHHBIM, B psae
Cly4aeB - YHUKAIBHBIM  O0OpYJIOBaHUEM,
MpeAHa3HAYEHHbIM ISl pEeUIeHUsl  Ccamoro

IIUPOKOTO CIICKTpaA UCCIICAOBATCILCKUX 3a/1a4.

MEKPOCTPYKTYPHBIE UCCJIEIOBAHMS

MPOCBEUUBAIOIIMI AJIEKTPOHHBIA MUKPOCKOT
JEM-2000 FXII  (JEOL); ckanupyrommit
AIIEKTPOHHBIN MHKPOCKOTI BBICOKOT'O
paspemienuss Supra 50VP (LEO) ¢ cucremoit
mukpoanammsza INCA  Energy+  (Oxford);
MeTautorpadguueckuii - mukpockorn  Eclipse
600pol (Nikon); MuBepCHOHHBINH ONTHYCCKHIA
mukpockorn METAM PB-21 (JIOMO), AtoMHO -
CuutoBoit Mukpockomn «HMuterpa» (NT MDT).

PeHTreHOBCKIE MCCIeTOBAHMUS :

nopomkoBeii  gudpakromerp STADI P
STOE; monokpucrtanshblii qudpakromerp CAD-
4 (ENRAF); TIOPOIITKOBAS Kamepa-
monoxpomatop FR-552 (ENRAF - NONIUS).

MaruuTHble, yaeKTpodnsndeckue ) |
YJIEKTPOXMMHUYECKHE H3MEPEHN .
YCTaHOBKA [JI1 U3MEPEHHSI TEMIIEPATypPHOU

3aBHCHMOCTH  CONPOTHUBJCHHUS  MaTEpPHAJIOB;
yCTaHOBKA Ui  W3MEPEHUS  KOMIUICKCHOM
MarHuTtHOM  BocnpuumuuBoctu  SCC  (APD
Cryogenics); BECHI dapaes;
NEKTPOXMMUYECKAass CHCTEMa  IOTCHIMOCTAT

Solartron 1287/ anmanmszarop wuacror Solartron
1255B (Solartron).

TepMoaHAIUTHYECKHE UCCIETOBAHNS

KOMIUTIEKCHBIN nuddepeHnnaIbHo-
TEPMMYECKMH M TEPMOTPaBUMETPHYECKUI
aHamm3 - tepmoanaim3aropel  (Perkin-Elmer

TG7, DSC STA-409, Pyris Diamond).

CreKkTpocKONNYecKne HCCIeTOBAHNS:

Y®-Bun. cnekrpoporomerp Lambda 35
(Perkin-Elmer); UK-criektpodoromerp Spectrum
One (Perkin-Elmer); JIFOMUHECIIEHTHBIN
ciektpometp LS 55 (Perkin-Elmer), ananuzarop
XMMHYECKOTO COCTaBa MpO0 € HMCHOJIb30BAaHHEM
WHIIyKTUBHO-CBSI3aHHOW IUIa3Mbl C JIa3epHOM

Aopec OHM.

119992, Mockaa,

Jlenunckue 1 opsl,

Mockosckuit ['ocynapCTBEHHBIN
Ynusepcutetr uM. M.B. JIomoHOCOBa,
Kopiyc «b»,
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MPUCTABKOW JIJISl aHAJIM3a COCTaBa MOBEPXHOCTH
TBEPJIBIX BEIIECTB ().

Macc — crieKTpaabHbIN AHAIN3!

Macc - aHAJM3aTOp MOHOB M HEHTPaIbHBIX
JaCTHI] INA-3 (LEYBOLD-HERAUS);
na3epHblii  Macc-criekrpomerep LAMMA-1000
(LEYBOLD-HERAUS)I.)

AHaIW3  NJIOMIAJAWM  NOBEPXHOCTH U
MOPHCTOCTH:
NOVA 4200e (QUANTACHROME

INSTR., USA, MeTon xanwuisipHON ancopOIrun
a3oTa).

DJIeMEHTHBI aHAJIN3.
ATOMHO-IMHCCHOHHBIM _ CIIEKTPOMETP
AES Perkin Elmer Optima 5300

ICP

IIpouee 000pyIOBaAHHE:

YCTAaHOBKM U TpPOrpaMMHOE 0OecredeHue
TUIA 30HIOBOH Meccbay3poBckoi
CIIEKTPOCKOIINH, JIA3e€PHBIA aHaTU3aTOpP YaCTHII

Analyzitte 22 (FRITCH);  cyb6mumaropsl
(USIFROID SMH-15); yCTaHOBKA JUISL
pacIbUIMTENEHON CYULIKH (BUCHI-190);
[IAPOBBIC ~ MEIBHHIBI  IIAHETAPHOTO  THIIA
(FRITCH Pulverizette Series); mpeccsl s
XOJIOJTHOTO/TEIIIOTO (mo 250-500 °C)
npeccoBanuss  (CARVER);  tpyOuateie u

KaMepHble Ne4YM Pa3IMYHBIX KOHCTPYKLHUH [0
1200-1650°C, ananmutuyeckue Bechl Sartorius.

Lentp oOJazmaer HE0OXOIUMBIMA
CpeACTBaMHU  BBIUMCIUTENbHOW TexHuku (19
HOZOBBIM  kiactep “Beowulf” wa ocHoBe
nsyxmpoiieccopubix 2,2 [T Intel Xeon Hox) u
COBPEMEHHBIM ITPOTPAMMHBIM 00ECTICUCHUEM.

Ilnan nmocraBku obopynoBanusi Ha 2006-
2007 r. BKJII0O4YAaeT:

PEHTTEHOBCKUI TUQPPAKTOMETP c
MPUCTaBKOW Ui BBICOKO-TEMIIEPATypPHOTO,
HU3KO-TEMIEPATYPHOTO U TEKCTYPHOTO aHAIIM3a
Rigaku D/MAX 2500, SQUly[g-Mal"HeTOMeTp

Cryogenic S-700, HOHHO-3JIEKTPOHHBIN

mukpockon FEI Quanta 200 3D, coBpemeHHBII
macc-ananmszatop Perkin-Elmer DRC2, Paman-
criektpometp Renishaw InVia




119992, Mockga, Jlennnckue ropsl, ®DHM MI'Y
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M3naHne OCyImeCTBICHO MPHU NOICPKKE
HaI[MOHAJILHOM MporpaMMbl «O0pa3zoBaHUE»
n Poccurickon Akagemnun Hayk





