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BBenenue

Hacrosiasi mporpamMMa 0XBaThIBaeT OCHOBOIIOJIATAIOLINE Pa3[eIbl XUMHUU
TBEPIOTO Teja, OCHOBHI KPUCTAIIMYECKOTO M AIEKTPOHHOTO CTPOEHHUSI TBEPIBIX
BEILECTB, X PEAKIIMOHHYIO CIIOCOOHOCTh, METOJbI CHHTE3a U HUCCIEI0BAHHUS.

[Iporpamma pa3zpaboTaHa 3KCHEPTHBIM COBETOM BhIcIuell aTTecTalroHHON
KOMHCCHHU 0 XMUMHHU (110 HEOPraHWYECKOM XMMHUM) IPU y4acTUU MOCKOBCKOTrO

["ocymapcTBeHHOTO yHUBepcuTeTa UM. M.B.JIomoHOCOBa.
1.061mue noJioxkeHust

Crnenuduka XUMUAU TBEPAOro COCTOSHHUS KakK pasfesia XMMHYECKOH HayKH.
OOmye OTIMYUS CTPOCHHUS U CBOMCTB TBEPABIX BEILIECTB OT ra3oB U XKHIAKOCTEH.
Knaccudukamust TBepAbIX BemecTB. Kpucramnudeckue TBEpJble Tena.
MoHOKpUCTaJUTHYEeCKOe,  IOJMKPUCTAJUINYECKOE U HAHOKPUCTAJUIMYECKOE
COCTOSIHHS TBepAbIX BemlecTB. OnHoaszHble U rerepodasHble KPUCTAIIHYECKUE
tena. AMopdHbIe TBepable BemecTBa. CrTekina. Hekpucrannuueckue
HAHOYACTHLBI. MHKPO M ME30MOpPHUCTBIE TBepAble Tena. Kuakue KpUCTalbl.
3HayeHne XUMHU TBEPAOTO COCTOSHHS IS MaTepHalOBEICHHS U XMMHUIECKOH
TEXHOJIOTUH.

2. CTpOEHﬂe TBEePAbIX BeLIECTB

CrtpoeHHe KpUCTAIIIMYECKUX TBEPABIX BemlecTB. [IoHsATHE O CHUMMETpHUH
KpuUcCTauTueckod  pemetrkd. Kpucramiorpaduyeckue IIPOCTPaHCTBEHHbIE
TPYIIBbl CUMMETPUH. BeIOOp U TUIEI BJIeMeHTap.HBIX syeek. MouekyssipHble
KpucTayuibl. KpHcTauibl ¢ MOHHBIMM M KOBAJICHTHBIMHU perieTkaMu. IIpasuia
ITonunra. Merannel U criaBel. MHTepMeTannuyeckue coenuHenus. Kpucramisl ¢
y4yacTHEM BOJOPOAHBIX U BaH-Aep-BaanbcoBeix cBsszeil. CynpamosexysspHble

obpa3oBanus. Pazmepsr aToMoB uii 10HOB. KoopauHamoHHbIE YHCIa.
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CnocoObl  opranusanuu  cTpykTyp. CTpPYyKTyphl € TIeKCaroHaJlbHOW U
KyOu4ecKol TUIOTHEHIIMMY yIaKoBKaMH. TeTparoHalbHas ymakoBKa. JleheKTsl
YIIAaKOBOK, ITOJMTHUITU3M. [Tonusnpuyeckoe omnucaHue KpPUCTAIHYECKUX
cTpykTyp. M3omopdusm.

HekoTtopelie Hanbonee BaxHbIe CTPYKTYpHbIe THIBI. CTPYKTYphl KAMEHHOI
conmu (NaCl) u xnopuna uesust (CsCl), chanepura u Biopuuta (ZnS), drrooputa
(CaF,) n antudmoopura (Na,0). CrpykrypHble Tunsl apcenuaa aHukens (NiAs),
nomuna kaamus (Cdl,) m pyruna (TiO,). CTpykTypHblE THIIBI II€POBCKUTA
(CaTiO3) u mmuuenmun (MgALO,). CoenuHeHHs €O CIOMCTOH CTPYKTYpPOH.
OO6mue cBefeHUsS O CTPYKTypaxX CHIMKATOB M alroMocuiukatoB. CoeauHeHUs
BHEJApPEHHUs W KiaTpaThl. OpraHU4YecKrue KpUCTANIHYEeCKUE CTPYKTYPBI.

TBepasle pacTBOPbI 3aMellleHNs], BHEAPEHUS ¥ BEIYMTaHUsA. M30BajeHTHOE U
reTepoBaJleHTHOE 3aMellleHrne. HectexuomeTpuuHble COeIHHEHNS.

Ctpykrtypa  aMOpdHbBIX  TBepAbIX Ten. DYHKUUS  pagualbHOro
pacripenenenus. HeperynspHsle mioTHeimne ynakoBku. OmnucaHue aMOpQHBIX
CTpyKTyp B mnonudapax. Kiacrepnas wmogens. CrekiooOpa3Hoe COCTOSIHHE
BeecTBa. DakTopsl, BIMSIOMIKE Ha CTekiIoo0pazoBanue. KuHeTndeckas nmpupoaa
cTeksooOpazoBanus. bmwxHuil nopsnok. CTPYKTYpHBIE €IMHHUIBL. TOMOIOrus
COYJIEHEHHs CTPYKTYpPHBIX €IMHHI] Ha IIpUMepe KBapLEBOro CTeKIIa.

CrpykTypa kBasukpucTtamuioB. Hecopasmephbie cTpykTypsl. CTpykTypa

KHUAKHUX KPpUCTAJLJIOB.

3. XumMuuecKkasi CBAI3b H IJIEKTPOHHOE CTPOCHHE TBEPABIX BCIIECCTB

Tunel XuMuueckod CBsI3U B TBepaoM Tene. Ban-nep-BaanscoBo
B3aMMOJIEICTBHE B MOJIEKYJSIDHBIX KpUCTaliaxX, kiarpatel.  VloHHas Monens
CTPOEHMs KPUCTAJIJIOB, KOHCTaHTa MoJenyHra, sHeprus MOHHOM perneTku. Lk
bopna-I"abepa u TepMOXUMHYECKHE paCUETHI.

OcCHOBBI ~ TEOpPHH  KPUCTAJIMYECKOrO0 TMOJS W TOJs  JIMTaHMIOB

INPUMEHUTENbHO K TBEpPAbIM TenaM. Buusnue d-31ekTpoHOB. DHeprus
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CTa0MIM3alMK KPUCTAJUIMYECKUM T10JIEM M KaTHOHHOE pacrpeneneHue. DPQexrt
Sna-Tennepa. CpaBHeHUE TETPAdIPUUECKOTO U OKTASAPUYECKOIO OKPYIKEHHH.
D¢ dekT HenmoieeHHbIX 3JEKTPOHHBIX Nap.

30HHas CTpyKTypa KpucTamioB. (Opa3oBaHMe 30H B pe3ylbTare
nepekpeiBaHus  opOutaneil. YpoBeHb @Depmu. XHUMHUYECKUH MOTEHUMAI.
3aceleHHOCTh 30H, €e BIMSHME Ha 3JeKTpo(H3MUecKUe CBOWCTBA KPHUCTAIIOB.
BanenTHast 30Ha, 3ampelleHHas 30HA, 30Ha M[POBOAMMOCTH. MeTamibl u
nuaeKTpukd. CoOCTBEHHbIE UM TPUMECHBIE IMOJYNPOBOAHUKHU. DJIEKTPOHHAs M
IBIpOYHAst MPOBOAUMOCTh. OOILMe TpencTaBIeHUs O METOAax pacyera 30HHOM
CTPYKTYpBI KpUCTAJUIOB. [ paHUIbl MPUMEHUMOCTH 30HHON MOJIEJIH.

[lermoueyHble CTPYKTYpbl W OJHOMEpPHAas TMPOBOJAUMOCTb. JIByMepHbIE
MPOBOJHUKU U UHTepKaIAThI. [laliepncoBckoe ncKkaxkeHue.

Cnabble HeBaJeHTHbIE B3aUMOIEWUCTBHS B TBEPIBIX CYMPaMOJIEKYJSPHBIX

obpazoBaHusx. HaHOCTpYKTYpbI, 00beMHBIE KIIaCTEPHI.

4. PeasibHasi CTPYKTYpa KPUCTAJJIOB

CoBepuieHHbIE M  HECOBEpLIEHHble KpuUCTaibl. Tumbel  neheKToB.
DNeKTPOHHbIE neheKThl. CobOcTBeHHBIE TOYEYHbIe nedeKTsl.
TepmoavHamMuyeckre  mpuuMHBL  00pa3oBaHMsl  TOYEYHBIX  J1e(EeKTOB.
HebexToobpazoBaHue 1 HecTexuoMmeTpusi kpuctamioB. Jledbekrsr mo IloTTku u
@penkemto. IIpumecHble Todeunble nedekTbl. HelTpanbHble W 3apsKeHHBIE
To4yeuHsle AedekTsl. KBazuxumuyeckas MoJeNb OMUCAHMsI PABHOBECHS] TOUYEUHBIX
nedexToB. BzaumoneiicTBue ToueyHbIX geeKToB. Accouuatsl qeGekToB. LleHTph
OKpacCKH. BzaumocBsa3s KOHLICHTpalu HpI’IMeCCﬁ U COOCTBEHHBIX TOYEUYHBIX
nedexToB. BausiHue ToueuHbIX 1e)eKTOB Ha CBOWCTBA HEOPTaHMYECKUX BEILECTB.
Meronb! co3janKsi HEpaBHOBECHBIX KOHLIEHTPAIM TOUEYHBIX 1e(heKTOB: 3aKaJka,
MEXaHMUYECKOEe U paJIMalliOHHOE BO3IEHCTBHE.

[NopBmxHOCTE TOYeuHBIX JedexkToB. [uddy3us u camomubdysus B

TBepAbIX TenaX. OcHOBHble MeXxaHu3Mbl camonupdysuu. Koapdunmenrt
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1updysun, sHeprus aktuBauuu Audpoysuu. Juddysus, obycaoBieHHas
rpaflMeHTOM KOHLEeHTpauuH, 3akoHsl Puka. quddy3us TouedHblx AehEKTOB B
BIIEKTpUYECKOM MoJie. YpaBHeHne HepHcera-OiHimTeliHa. MeTonbl ncciaenoBaHus
auddysun. HMonHas npoBoauMocTh. [loABMXKHOCTB, YHCNIAa  TI€peHoca.
TemneparypHass 3aBUCHUMOCTb HMOHHOM mpoBoguMocTH. CoOCTBeHHas U
IpUMecHas IPOBOAUMOCTh. CyneprOHHbIE TPOBOJAHHUKH (TBEPIbIE JIEKTPOJIUTHI).

TBepable Tena co CTPYKTYpHOH pasymopsaoueHHOCThrO. [IpoTshkeHHbIe
nedektel. CTpyKTyphl KpucTajuiorpadudeckoro casura. JledhekTsl yNakoBKH.
['panunp! 6;10k0B M aHTU(a3HbIEe JOMEHBI (TpaHHIIbl). [ eTeporeHHbIe BKIIOYEHHS.
HeliTpanbHple M 3apsbkeHHble TpoOTshKeHHble nedekTol. Jlucrmokauuu B
KpUCTaJlJIaX, OCHOBHBIE BU/bI. | [pHYMHBI BOSHUKHOBEHUS AUCIOKALUH. J[BHKeHne
JTUCIIOKALMH. BnusiHue TUCIIOKAIUN Ha CBOICTBa KPHUCTAJLIOB.
DKcHepUMeHTaIbHbIe METOIbI HCCIIEIOBAHMSI TUCIIOKALIHIA.

IloBepxHOCTh Kak JedeKT cTpoeHHs TBepaoro Ttena. [loBepxHocTHas
sHeprusi Kpuctamna. VckakeHWe CTPYyKTypbl M 3JEKTPOHHOTO CTPOEHHUS B
MPUIIOBEPXHOCTHBIX CI0AX. POJIb MOBEPXHOCTH B XMMHUECKUX peaKLUIX TBEPIbIX
ten. Postb cooTHOmEeHHsST 00BEM-TIOBEPXHOCTh B CBOMCTBaxX TBepAbIX Tes. Obuiue
0COOGHHOCTH XMMMH  TBEPJbIX HaHOPa3MEpPHBIX YacTHIl. DKCIEpHUMEHTAJIbHbIE

METOAbI U3YYCHUA ITIOBECPXHOCTHU.

S. ®a3oBble Nnepexoabl B TBEPAbLIX BeIIECTBAX

Tepmoaunamuueckas kinaccuduranus ¢pazoBbix nepexonoB. CTaOUIbHbIE
1 MetacTabuibHble (asbl. [IpeacraBieHne ¢pa3zoBbIX Mepexo0B Ha AUarpaMmax
coctossHuss. CTpyKTypHble H3MEHEHHs Tpu (a3oBbIX Iepexojax.
M3meHeHHs CTPYKTYpbl C pOCTOM TeMIlepaTypbl M HaBiieHUs. MapTeHCHUTHbIE
NpeBpalieHHs . Mexaun3Mbl  ¢a30BbIX mepexonoB. KuHetnka (ha3oBbIX
nepexonoB. CKopocTh 3apoablieoOpa3oBanus. OOmas cKOpOCTh MpPEBpaLICHMUS,
ypaBHeHue ABpamu. DakTopbl, BIUSAIONIME Ha KUHETUKY (a30BBIX NEPEXOOB.

MapTteHncuTtHble npeBpatieHus. [lepexoas! Tuma nopsiok-0ecnopsaox.
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Hecopa3Meprle (1)3.31)1. )KI/I)IKOKpI/ICTaJUII/I‘IeCKoe COCTOsIHHE.

HerI/ICTaJUII/I‘-IeCKOG COCTOSIHHE U ¢)330BI:>IC NnepEXOJbl B CTEKIIAX.

6. XumH4YecKHe peaKlHH TBeP/AbIX BellleCTB

TepMmoavHaMHyYeCKHe OLIEHKM BO3MOXHOCTH MPOXOXKIACHHS XHMHYECKUX
peakuui ¢ ydactueM TBepAblX Tena. OOmmue  3aKOHOMEPHOCTH CKOPOCTH
reTepOreHHBIX XUMUYECKUX [IPOLIECCOB C yYAaCTUEM TBEPAbIX Tell. DJeMeHTapHbIe
KHHETHYECKHe  craguu  npoueccoB. Pomb  maccomepenoca.  Ipoueccsl,
NTAMUTUPYyeMble  AU(DQY3UOHHBIMM W KHHETHMYECKHMMM  CTagusMu. Pob
3apoJbIIeo0pa3oBaHusl B Ipoleccax, COMPOBOXKAAIOUIMXCS 00pa3oBaHHEM
TBEPABIX  NPOAYKTOB. TepmonuHamuka (OpMUPOBaHUS  HOBOW  (ha3bl.
Kputnueckoe mnepechllleHHe, KpUTHYECKUH pa3Mmep 3apojsiiia. KuHeTHka
00pa30BaHUs U pOCTa 3apOIbILIEH.

Knaccuduxaums XMMHUYECKHMX TeTepOTeHHBIX MPOLECCOB C y4acTHEM
TBepAbIX (a3.  Tepmuyeckoe pasznoxeHue TBepabix (a3 ¢ 06pazoBaHUEM
NPOAYKTOB B Pa3IMYHBIX ()a30BbIX COCTOSIHUSX. Pacman TBepabIX pacTBOPOB IO
CMHMHOJAIBHOMY MEXaHU3My M MEXaHU3My POCTa 3apojbluieid. Peakuuu TBepas
dasa - TBepaas dasa, TBepaas dasza - ras, TBepaas (asza - KUAKOCTh. [IpuMepsl.
Kunetnueckne ocoO€HHOCTH MPOLECCOB B KAXOM CIIy4Yae.

OcHoBHbIE (DaKTOPBI, BIUAIOIINE HAa PEAKLHOHHYIO CIOCOOHOCTh TBEPIBIX
tel. Pons mpumeceir m nedexToB. XUMHYECKHE peaKlMU Ha IOBEPXHOCTH.
MeTonbpl ynmpaBlIeHHS pa3sBUTHEM IPOLECCOB C Y4YacTHEM TBEPHABIX Tell.
HeTepmuyeckue criocoObl MOBBILEHUS] PEaKLIHOHHON CIIOCOOHOCTH TBEPABIX TEll:

Q)OTOXI/IMI/I‘-ICCKI/IG, padHallHOHHO-XUMHWYECKHE, MEXaHUYECKHUE U JIP.

7. MeToabl CHHTE3a TBePAbIX BeleCTB

TepMOHHHaMI/IquKPIC OCHOBBI CHUHTE€3a TBEPABIX BCIICCTB. P-T-x (ba3OBbIe

AWarpaMmbl ABYXKOMIIOHEHTHBIX CHUCTEM KaK T'€OMETpHYECKOe npeaCTaBJICHUE
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TePMOJUHAMUYECKMX NaHHBIX. IIpaBuio ¢a3 ['ub6ca. Pabota ¢ mpoekuusmMu u
ceyeHusmMu P-T-x nuarpamm. OCHOBHBIE THIIBI KOHJIEHCHPOBAHHBIX (Ha30BBIX
JMarpamMM JIByXKOMIIOHEHTHBIX CUCTEM: C IPOCTOM IBTEKTHKOM, C 06pa3zoBaHUeEM
KOHI'PYSHTHO M MHKOHIPYJHTHO IUIABALIMXCS TMPOMEXYTOUYHBIX COEIMHEHMH, C
pacciavBaHHEM B JKUIKOW (aze, ¢  HEOrpaHUYEHHBIMM WM OTPAHMYEHHBIMU
TBEPALIMH PAcTBOpaMH, C IOJIUMOPPU3IMOM KOMIIOHEHTOB H COEIWHEHHH.
KonneHcupoBaHHble — IuarpaMMbl — TPEXKOMIIOHEHTHBIX — cucreM. Pa3oBble
paBHOBecHs B cybconuaycHoit obnactu. Vcnons3oBanue (Ha3oBbIX qUarpaMm s
BbIOOpa YCTIOBUH CHUHTE3A.

Cunres mytem TBeprodaszHbIX peakuuit. OCHOBHBIE TEPMOIUHAMHUYECKUE U
KUHETUYECKUE 3aKOHOMEPHOCTH. OKCIIEPUMEHTAIbHOE OCYIIECTBIEHHE, POJIb
Temnepatypbl.  Meronpl  UMHTeHcUbUKauuud  TBepAO(pa3HbIX  MPOLECCOB:
JMCIIEPTUPOBAHUE HCXOAHBIX BEILECTB, METOABl XHMHYECKOH TOMOTE€HH3ALMH.
CoBMecTHOE COOCaKIeHHEe KOMIIOHEHTOB U3 pacTBOpPoOB. Kpuoxumuueckuit
CUHTe3 W paclblIMTenbHas cywmka. Kpucrammuzanus w3 renel. 307b-relib
npouecc. MexaHOXMMHUYECKOe CTUMYJIHMpOBAaHHE TBEPHO(A3HBIX MPOIECCOB.
OcCHOBHBIE 3aKOHOMEPHOCTH U BO3MOXXHOCTH MEXaHOXHMHYECKHX IIPOIECCOB.
Camopa3BUBarOLIMiics BBICOKOTEMIIEPATYPHBI CHHTEe3. TBephodasHblil CHHTE3
NPY BBICOKHX JaBJICHHSIX.

Kpucrannuszauust 3 pacTtBopoB M pacmiiaBoB. Mcmonb3oBanue ¢a3oBbiX
auarpamM. Kpusbie pacTBopuMOocTH. OCHOBHBIE KHHETHUYECKHE 3aKOHOMEPHOCTH.
OcobeHHOCTH  3apoAblIe00pa30BaHHUS. Bo3moxHOCTh  00pa3zoBaHuUs
MeTacTaOUIbHBIX (ha3. [lonurepmuueckie U HM30TEPMHUYECKHE MPOLECCHI
CHHTe3a. OKCHepuUMeHTalbHOe odopmieHHe. MeTolbl 3JIEKTPOXUMUYECKOTO
CHHTE3a.

Kpucrannuzauuss u3 napoBoi ¢aszpl. OCHOBHbIE TEPMOJAMHAMHYECKHE WU
KHHETUYECKHEe  3aKkoHOMepHOocTH.  [Ipomeccel  cyOnumanuu-KoHIEHCAIUU.
VYrpaBneHne cocTaBOM BHYTpPU 0OJacTH TOMOTEHHOCTH  OTXKHIOM B Tape

KOMITIOHEHTOB. CuHTE3 W O4YHCTKaA BC€IIECTB C IIOMOIIBKO XHMHUYECKHX
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TPaHCIOPTHBIX peaklHil B MapoBoil ¢aze. TeopeTuueckue OCHOBBI, OCHOBHbBIE
3aKOHOMEPHOCTH ¥ BO3MO>KHOCTH.

['uaporepmalibHble METOJABI CHHTE3a TBEpAbIX BellecTs. IIpumeneHue
pa3nuuHbIX  (GU3MUecKuX  (yJIbTPa3ByKOBOrO, MMKPOBOJIHOBOIO M Jp.)
BO3/IEHCTBUHN NIPU CUHTE3€ TBEPIO(ha3HbIX BELIECTB.

BripamuBanne MoHOKpUCTaioB. OOImMe KUHETHYECKHEe OCOOSHHOCTH.
MexaHu3Mbl pocTa KpPUCTAIOB. BbIpamivBaHue W3 paclulaBOB U pPacTBOPOB.
Metonsl Hoxpanbckoro U bpumxmena-CrokOaprepa. 3oHHast miaBka. Poct u3
«pacTBOpa B paciuiaBe». BelpamuBanue M3 ra3oBod (aspl. ['azonnazmeHHbIN
Merox BepHenis.

[lonyyeHue TBepAbIX BEUIECTB B BHJIE TOHKUX CIIOEB U IUICHOK.
[Tonukpucranauyeckue M SNHUTAKCUANIbHbIE TUIEHKU. @Du3ndeckue METO/IbI:
na3epHas abiALMs, MarHETPOHHOE pacIbUIEHUE, 3JIEKTPOHHO-JIy4€BO€ UCTIapEHUE.
XUMHUYECKOE OCaXIeHUWe M3 TMapoBOM (a3bl, HUCHOJIb30BAHUE TUIPHUIOB,
FaJloOTeHUI0B, METAJUI-OPraHUYEeCKUX COEeIMHEeHU. MeToa MOJeKyJIspHOro
HacnauBaHus. [lomydeHue MeHOK M3 pacTBOpPOB U pacmiaBoB. KuakodaszHas
SMUTAKCUS. DJEKTPOXUMHUUECKAs KPUCTAITU3aLHs UIEHOK U MMOKPBITHH.

Kepamuka. OcHOBHbIE 3aKOHOMEPHOCTH M CIIOCOOBI criekaHus. CrocoObl
MOJIY4YeHHs TBEpAbIX aMOP(HBIX BELIECTB U CTEKOJI. MeTO bl MOTy4YeHHUs TBEPABIX

¢a3 B HaHOpa3MEPHOM COCTOSHHUH.

8. MeToabl HccJleloBaHUS TBePAbIX BellleCTB

Metonel U3ydyeHUss KpUCTAUIMYECKOT0 CTPOeHUs TBepAbIX Tell. Judpakius
PEHTIeHOBCKHX Jy4ded. 3akoH bparra, pacyer MeXIUIOCKOCTHBIX PACCTOSHHIA.
Meron nmopoiika, Hay4yHble OCHOBbl M npuMmeHeHHe. Merton ['uHbe.
WuaunupoBanue PEHTIE€HOIPaMM. WUnentuduxauus BEILIECTB o
pEHTreHorpaMMaM, peHTreHo¢pazoBbli aHanmu3. OOmMe TpeacTaBieHUus O
CTPYKTYPHOM aHaJM3€ IO I[OPOLUKOBBIM JaHHBIM. Meton PurBenpna.

PCHTFCHOFpa(i)I/I‘ICCKoe HCCJIEN0OBAHUEC MOHOKPHUCTAJJIOB, 06H_II/IG NpeacTaBJICHUA O
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X0l€e CTPYKTypHOro ananusa. IloiydyeHue CTpyKTYpHBIX HAHHBIX C ITOMOIIBIO
3JIEKTPOHHOW M HEUTpoHHOH auddpakauu. OCOGEHHOCTH W BO3MOXHOCTH
METO/IOB.

Hpyrue METO/IbI U3YyYEeHUs CTPOEHUS TBEPJbIX BEILIECTB.
Kpucramnoontuueckuil aHanu3. DNEKTPOHHAs  MUKPOCKONHUS: MNPHHIMIEL U
BO3MOXXHOCTH  CKaHHPYIOLIEH  DJIEKTPOHHOW  MHUKPOCKONHH, TYHHEJIBHOM
3JIEKTPOHHOW MHMKDPOCKOIIMH, 3JIEKTPOHHOM MHKPOCKOIIUU BBICOKOT'O pa3pelleHHsl.
CnextpanbHble MeTOAbl: KosebarenvHas crektpockonus, MK- u KP- crekTpsr;
CMEKTPOCKOIUSA BHIAWUMOIO MU3Iy4eHHs U Y D-CHeKTpOCKOMHUS; CHEKTPOCKOIHUS
SZIEPHOr0 MarHUTHOTO pe3oHaHca (JIMP), simepHoro kBagpymonbHOrO pe3oHaHca
(AKP) u onexkTpoHHoro mapamarHuTHoro pesonanca (DIIP); snepuas y-
pe3oHaHCHas (MeccOayIpoBcKasi) CIEKTPOCKOITHSI.

Meroabl ompeneneHuss XUMHUYECKOTO COCTaBa. XUMHUUYECKHIA 3JI€MEHTHBIH
aHaJu3. PenTrenodoopecieHTHbIN aHAIN3. JlokasbHBIN
PEeHTreHOCHeKTPaTbHBIN aHaus, Macc-CIEKTPOMETPUYECKUE METOJIBI,
aTOMHOMMCHUOHHAs CIIEKTPOCKOTIHSI.

Metons! uccienoBanusi moBepxHocTU. Oxe -3JEeKTPOHHAS CIIEKTPOCKOTIHS,
POOC, obpatHoe pesepdoproBckoe paccessHue. MeTOAsl  HCCIIEOBaHUS
OJM)KHEro OKpY)KeHHs aTOMOB. PeHTreHoBckas aOCOpOLMOHHAs CHEKTPOCKOIHUS
(EXAFS, XANES).

VccnenoBaHuss TepMUUECKUX CBOMCTB BEIIECTB. TepMoOrpaBUMETPHUECKHM
anamu3.  JluddepenumanpHo-TepMudeckuid  aHanu3z  u - auddepeHunanbpHas
CKaHUpYIOLIas KAJIOPUMETPHUSL.

MeToabl Hcciie10BaHus 3JICKTPUICCKUX U MarHUTHBIX CBOMCTB.

9. TBepaogazHubie MaTepHaJbl

Knaccupukanuss TBepmoda3HbIX MaTepHaloB MO  (QYyHKIMOHATBHBIM

CBONCTBAM.
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MoHHAas [pPOBOAMMOCTE M TBepAble 3NIEKTPOJUTHL.  CynepuoHHbIC
npoBoaHUKH. KaTHOHHBIE NPOBOIHUKH. Kucnopon-uoHHble MPOBOJHUKH.
["aoreHUI-MOHHbIE  NTPOBOJHUKH. [TpuMeHeHHE TBEPABIX OJIEKTPOJHMTOB
(MCTOUHHMKH TOKA, TOTUTMBHBIE JIEMEHTHI, XMMUIECKHUE NATIUHKH).

[TonynpoBoguuku. Krnaccudukauus MOITyNpOBOAHMKOBBIX MaTEpUAlIOB.
DjleMeHTapHbIe IMOJIyNPOBOIMKN, TepMaHUd M KpeMHHH. [loaympoBOAHUKOBBIE
coemuuenus A’B’ u A’B®. Kpucranmoxummdeckue OCOGEHHOCTH. ApCEHH
raug. Hurpun ramius. XuMUYecKUe OCHOBBI JIETUPOBaHUS MOJYNPOBOAHUKOB.
[etepocTpykTypbl ¥  cBepxpemleTkd. OCHOBHbIE — 00JacTH  [PUMEHEHHS
MOy IPOBOJHUKOB.

JuonekTpukyd. — XuMHU4Yeckas U (u3MdecKas MpUpoJa IUIJIEKTPUKOB.
HaBeneHHas u crioHTaHHas mossgpu3anust. CerHeTo3IeKTpUKH, MUPO3JIEKTPUKHA 1
nbe302/eKTpukd.  [Ipumepsr.  OOnacTu  IpPUMEHEHHMS  CErHETODJICKTPUKOB,
IIMPOIJIEKTPUKOB U MbE303JIEKTPUKOB.

MaruutHble Matepuaibl. DyHkimoHanbHble napamerpsl. Knaccuduxaiys
MaTHUTHBIX MaTepHalioB, OCHOBHBIE CTPYKTYpBI U CBOMCTBa (METAJLIbI M CIUIABBI,
OKCHIBl  IIEPEXOMHBIX  METaUIOB,  UIMMHENM, TIpaHaThl,  [EPOBCKHUTHI,
rexcadepputsl). OONacTy NpUMEHEHUs], B3aUMOCBS3b CTPYKTYpbl U CBOWCTB.
Matepuansl ¢ 3ddexrom ruranrtckoro (I'MC) u  kosoccansHoro (KMC)
MarHUTHOTO COMPOTUBIICHUS.

Onrtuyeckue Marepuaibl. JIFOMUHECIIEHTHbIE MaTepUasbl U JIEOMUHO(DODEL.
dochopecuupyronie Marepuanbl. TBepAOTENIbHbIE HCTOYHHKH  JIa3epHOrO
u3nyueHus (pyOWMHOBBIH W HEOOMMOBBbIM Jasepbl). HenuHelHble onTHYECKHE
marepuaibl. OCHOBHbIE 00J1aCTH IPUMEHEHHUS.

CeepxmpoBonsiiue  MaTepHalbl. TpaauuuoHHbBIe (MeTasiel U
MHTEPMETAJUIUABI) M BBICOKOTEMIIEpaTypHble (OKCHJbI) CBEPXIPOBOIHHMKH.
B3auMoCBsA3b  COCTaB-  CTPYKTYpa-CBOMCTBO I  BBICOKOTEMIIEPATYPHBIX

CBEPXIIPOBOJHUKOB Ha OCHOBE KYIIPATOB. O0nactu u INEPCIICKTUBBI IPUMEHCHU .



11

Tyronnaskue Matepuansl. MeTansl U CIuIaBbl, OKCHIbI, KapOuIbl, GOPUIb,
HUTPHUIBI, CUIMLKABL. KOMIIO3MIMOHHBIE MaTepUalbl, UX KJIACCUPHUKAIMI U
METO/I0JIOrHs Co3anus. Meramiconepxaiiie KOMIO3UIIMOHHBIE MaTEPHAIbI.

AMopdHple  MaTepuansl M cTekiaa.  DakTOphl,  BIMAOIIKME  Ha
cTeknoodpazoBanue. OKCUIHBIE U XallbKOT€HUIHBIE CTEKIIA. DIIEKTPONPOBOSLINE
crekna. Meramnueckue crekna. Creknokepamuka. Cutamisl.  Pasnuunbie
o0JacTH NpUMeHeHH s CTeKo1. JKuaKne KpucTaibl.

Opranuyeckue QyHKIHOHANBHBIE MaTtepuaibl. OCHOBHEIE THIIBI U 001aCTH

npuMeHeHus. bruomarepuaisi.

OcHoBHas TuTEpaTypa

1.A.Bect. Xumust TBepnoro Ttena. Teopus u mnpunoxenus. T.1,2.M.,
«Mupy, 1988

2. YHH.P. Pao, JIx. lNonanakpumnan. HoBele HampaBieHHS B XHMHH
TBepaoro tenaa. HoBocu6.1990.-520c¢.

3.. 10. . TpetrsikoB. TBepnodasusle peakunu. M. 1978.

4. P. [lparo. ®usnueckue MeToabl B xumuu M. Mup, 1981

5. ®.Kperep. Xumus HecoBepIlIEHHbIX KpUcTauioB M., Mup, 1969.

6. B.1. ®uctyns. @usuka u xuMus tBepaoro teaa. M. 1995. 1.1 -480c.. 1.2

-320c.

JlonoiHUTeIbHASI TUTEpaTypa

1. A.Yannc. CrpykrypHas Heopranuueckas xumus M. Uzn. Mwup T1.1-3,
1987- 1988 rr.

2. I1.B. KoBryHenko. ®@usuyeckas XuMus TBepAoro Teina. Kpucramisl ¢
nebexkramu. M.1993.-352c¢.

3. B.M. Xyxosckuii,A.H. [lerpoB. BBeneHne B XMMHIO TBEpIOro Teja.

Ceepnniosck.1978.-117c¢.
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4. B.H.Ye6oTun. ®uzuueckas XuMus TBepaoro tena. M., «Xumus», 1982.

5. B.A. T'y6anos, D.3. Kypmaes, A.JI. MBanoBckuii. KBaHToBass XUMHUs
tBepaoro tena. M. 1984. -304c.

6. B.M. CvmupHoB. XuMust HaHOCTPYKTyp. CHHTE3, CTpOeHHe, CBOKCTBA.
CII6. 1996.105¢.

7. A. @enpll. AMOpdHBIE M CTEKI000pa3HblE HEOPraHU4ecKue TBepble

tena. M. 1986.-558c.

3aBeayromuii kKadeapoi
«XUMHUs 1 XMMHYECKas TEXHOJIOTHS MaTepuanosy
J1.X.H., mpodeccop ¢ d/f A.B.I'opoxoBckuii



