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BBenenue

HaCTOHH_IaH ImporpamMma OXBATBIBACT OCHOBOIIOJIAraromuc pasaciibl XUMHUH
TBCPAOro TCjid, OCHOBBI KPHUCTAINIMYCCKOTO M 3JICKTPOHHOI'O CTPOCHUA TBCPABIX
BCHICCTB, UX PCAKIHNOHHYIO CHOCO6HOCTB, MCTOObI CHHTC3a U UCCIICAOBAHM:.

1. O01mue moJj10keHUA

Crenugurka XUMHK TBEPAOTO COCTOSIHMS KaK pas3ziesla XMMHUYECKON HayKH.
OO1muMe OTaAMYMs CTPOEHUSI U CBOMCTB TBEPIBIX BEIIECTB OT I'a30B U KHJIKOCTEH.
Knaccudukanums  tBepapix  BemecTB. Kpucrammumueckue  TBepable — Tedna.
MOHOKPHUCTAIIIMYECKOE,  MOJUKPUCTAIUINYECKOE U HAHOKPUCTAJUINYECKOE
COCTOSIHMSI TBEpIbIX BemecTB. OnHodazHble U rerepodasHble KpUCTAIMYECKUE
Tena. AMop¢dHblie TBepabie BemecTBa. Ctekina. Hekpucrannnyeckue HaHOYaCTULIBI.
Mukpo u mMe30nopucTbie TBepAble Tena. JKUIKUE KPUCTaUIbl. 3HAYEHUE XUMHUU
TBEPIOI0 COCTOSHUA I MATEPUAIIOBEACHUSA U XUMUUYECKON TEXHOJIOTUH.

2. CtpoeHue TBepAbIX BelleCTB

CrpoeHne KpHUCTAJUIMYECKUX TBEPABIX BemlecTB. lloHsATHE O cumMMmeTpuun
KpUcCTajuIMuecKkon pemerku. Kpucramiorpaguyeckue npoCTpaHCTBEHHBIE TPYIIBI
cUMMeETpuHU. BpiOOp M THUMBI 37IeMEHTapHBIX sf4eeK. MoeKyIspHble KPUCTAUIBI.
Kpucramnel ¢ HOHHBIMM M KOB&JIEHTHbIMM pemerkamu. [IpaBuna Ilonmara.
Meranmnel u cruiaBel. MTHTEpMETANIIIMYECKHEe coenHEeHUA. KpucTaiuibl ¢ ydactueM
BOJIOPOJHBIX M BaH-JI€P-BaabCOBBIX CBsA3eil. CynpamosieKyIspHble 00pa30BaHus.
Pa3mepsl atomoB nin noHOB. KoopinHaniMoHHbIE YKCa.

Cnoco0Obl  opraHuzanuu  CTpykTyp. CTPYKTyphl € T€KCAaroHaJlbHOW U
KyOM4eCcKOil MIOTHEHIIMMH YMakoBKaMH. TeTparoHanbHas ymnakoBKa. JledekTbl
YIAKOBOK, NOJUTUNN3M. [lonmsipuyueckoe onucanne KpUCTALIMYECKUX CTPYKTYP.
N3omopduzm.

HekoTtopsie Hanbosiee BakHbIe CTPYKTYpHBIE TUIBI. CTPYKTYpbl KaMEHHOMN
conmu (NaCl) u xnopuna nesus (CsCl), chanepura u Bropuuta (ZnS), dbmarooputa
(CaF,) u antudmroopura (Na,O). CtpykrypHble Tunbl apceHuaa Hukens (NiAs),
nonuna kaamus (Cdl,) m pyruna (TiO,). CTpykTypHbIE THUIIBI TEPOBCKUTA
(CaTi0O;) u mmunenu (MgAl,O,4). CoenrHenus co CIOUCTOM CTPYKTypoil. O0miue
CBEJICHHS O CTPYKTYpax CHUJIMKATOB M aTOMOCHINKATOB. COEIMHEHUSI BHEAPECHHUS
1 KjaTparbl. OpraHnyecKue KpUCTAIMYECKUE CTPYKTYPBI.

TBepable pacTBOPHI 3aMELIEHUS, BHEAPEHUS U BbIUMTaHUs. M30BaJIeHTHOE U
reTEPOBAJICHTHOE 3aMelleHue. HecTeXxnoMeTpuyHbIe COETMHEHUS.



Ctpykrypa  aMOopdHBIX  TBepAaplx  Teid.  DYHKUHMS  pagualibHOTO
pacnpenenenus. HeperynspHsle 1uioTHeine ynakoBku. OnucaHue aMop@HbIX
CTpykTyp B mnonudapax. Kiacreprnas Mopenb. CreknooOpa3HOE COCTOSTHHUE
BeniecTBa. PakTOpBbI, BIUSIONIME HA CTEKII000pa30BaHNUE.

Kunernueckass mnpupoga  cTekiooOpa3oBaHMs. BImkHUI — MOPSIOK.
CTpykTypHblE €IMHHIBL. TOIMONOrUs COYJIEHEHUS CTPYKTYPHBIX €IUHHUI[ Ha
IIpUMEPE KBAPLEBOIO CTEKIIA.

Crpykrypa kBazukpuctaimioB. Hecopasmepnbie cTpykTrypsl. CTpykTypa
XKUIKAX KPUCTAJIIOB.

3. XuMnueckas cBsi3b H JIEKTPOHHOE CTPOEHHE TBEPAbIX BellleCTB

Tumbl XMMHMYECKOM CBA3M B TBEpAOM Tene. BaH-Iep-BaanbcoBo
B3aMMOJICHCTBUE B MOJIEKYJSIPHBIX KpHUCTayulax, Kiarparel. HMoOHHas wmonens
CTPOECHMSI KPUCTAJUIOB, KOHCTaHTa MoOJenyHra, SHEprusi MOHHOM pemeTku. [ukmn
Bbopna-I"abepa 1 TepMOXUMHUYECKHE PACUETHI.

OCHOBBI TEOpU KPUCTATUIMYECKOTO TOJIS U TOJISA JINTAHI0B IPUMEHUTEIBHO
K TBepAbIM TedaM. BuusHue d-anekTpoHOB. DHeprus — crabmiIM3anuu
KPUCTAJUIMYECKUM TIOJIEM M KaTHOHHOe pactpeneneHue. Jpdekr Sna-Temnepa.
CpaBHEHME TETPadpUUECKOrO0 U  OKTAdPUUYECKOTO OKpYKEeHUU. DPdext
HETIOJEIEHHBIX 3JIEKTPOHHBIX Tap.

30HHas CTpyKTypa KpuctauioB. OOpa3oBaHue 30H B pe3yibTaTe
nepekpbiBaHusi  opoutaneid. YpoeHb Depmu. XUMHUYECKHM  MOTEHIMAIL.
3acelIeHHOCTh 30H, €€ BIMSHUE Ha 3JIEKTPO(PU3HUYECKUE CBOICTBA KPUCTAJIIOB.
BanentHas 30Ha, 3amnpemieHHas 30HA, 30HAa MPOBOAMMOCTH. MeTamibl U
TaNeKTpuKku. COOCTBEHHBbIE U NPUMECHBIE MOJTYNPOBOAHUKH. DJIEKTPOHHAs U
JBIpOYHAsi MPOBOAMMOCTh. OOIIMEe MpPEeACTaBICHHUS O METOJax pacyera 30HHOU
CTPYKTYPbI KPUCTAILIOB. I paHUIbl NPUMEHUMOCTHA 30HHOU MOJIEIIN.

[lenmoueyHble CTPYKTYypbl W OJHOMEpHAs IPOBOAUMOCTBH. JI[BymMepHbIE
IIPOBOJHUKH W HHTEPKAJATHI. [laliepacoBCckoe HCKaKEHHE.

CnaOble HEBaJCHTHbIC B3aWMOJECHCTBUSA B TBEPABIX CYNPAMOJIEKYJISIPHBIX
oOpazoBanusx. HaHOCTpyKTypbl, 00bEMHBIE KJIACTEPHI.

4. PeasibHasi CTPYKTYpa KPUCTAJLJIOB

CoBepilleHHBIE U HECOBEpIIEHHbIE KpPUCTAIBL.  THUMOBl  Je(EKTOB.
Onextponnbie nedexTsl. COOCTBEHHBIE TOUCUHBIE AePEKThl. TepMOIMHAMUYECKIE
npuyuHbl  oOpazoBaHusi ToueuHbIX JaedekToB. JledekTrooOpazoBaHue U
HecTtexruometpusi kpuctamwioB. [dedextsl mo ortku u ®@penkento. [IpumecHsie
ToueuHble JnedexTel. HelTpanbHble U 3apsHKEHHbIE TOYEUYHBIE  J€(EKTHI.



KBazuxumuueckass MOJETb ONUCAHUS PABHOBECHUS TOYEHHBIX J€(EKTOB.
B3aumopeiicTBue ToueuHbix ae@ekToB. Acconuatsl AedekToB. LIeHTpbl oKpacku.
B3auMoCBs3b KOHIEHTpAlMK TMpUMeced W COOCTBEHHBIX TOYEHHBIX JE€(PEKTOB.
BnusHue TodeuHbIX Ne(EeKTOB HAa CBOWMCTBAa HEOPTAHMUYECKUX BelIeCTB. MeTobl
CO3/IaHMsI HEPABHOBECHBIX KOHICHTpAIMii TOYEUHBIX Je(PEKTOB: 3aKajka,
MEXaHMYECKOE U PATUALMOHHOE BO3JCHCTBHE.

[TomBwxkHOoCTh TOYeuHbIX aAedexToB. Auddysus u camoguddysus B
TBepApIXx Tenmax. OcHoBHbIE MexaHm3Mbl camomuddy3uu. Koaddunuent
maddysun, osHeprus aktuBaumu auddysun.  Juddysusa, oOycnopieHHas
IpaJueHTOM KOHIEHTpaluii, 3akonbl duka. [Juddys3us TodyeuHbx neexToB B
ANEKTPUYECKOM Moje. YpaBHeHue HepHcra-OitHmTeliHa. MeToIbl HCCe10BaHus
mupdy3un. Honnas  npoBoaumocTb.  [logBHKHOCTB, 4YHMCHa  TIEpeHoca.
TeMneparypHas 3aBUCUMOCTb HOHHOU MPOBOAUMOCTH. COOCTBEHHAs! U MPUMECHAs
poBOAUMOCTh. CylepHOHHBIE TPOBOAHUKHU (TBEPABIE ANEKTPOIUTHI).

TBepable Tena €O CTPYKTYPHOUW pa3ylnopsI0YECHHOCTHIO. [IpoTskeHHbIE
nedpextel. CTpyKTyphl KpucTauiorpapuueckoro casura. JleQekTsl yHakOBKH.
['panuribl 6710K0B M aHTH(a3HbIE TOMEHBI (TpaHuilbl). ['eTeporeHHbIe BKIIOYCHHUSI.
HeliTpanbHble W 3apsikeHHBIE MPOTsDKEHHBbIE  AedekThl. Jucimokauuu B
KpHUCTaJUIaX, OCHOBHBIE BUJIbI. [[pMUMHBI BOSHUKHOBEHMS JUCIOKaIil. JIBuxKeHue
JTACIIOKALIHM. Bnusiaue TUCIIOKAIN Ha CBOICTBA KPHUCTaJJIOB.
OKCIIEpUMEHTAIBHBIE METOABI UCCIIETOBAHUS JUCIOKALIAMN.

[ToBepxHocTh Kak JedeKkT cTpoeHusi TBephoro Tena. IlloBepxHOCTHas
HEprus KpucTtayia. VCKakeHHe CTPYKTypbl M 3JIEKTPOHHOIO CTPOEHHSA B
MPUIIOBEPXHOCTHBIX CIOsIX. POJIb MOBEPXHOCTH B XUMHUUYECKUX PEAKIUAX TBEPABIX
Ten. Poab cooTHOmEHUsT 00BbEeM-IOBEPXHOCTh B CBOMCTBAX TBepAbIX Tes. OOmue
OCOOCHHOCTH XHMHH TBEPABIX HAHOPA3MEPHBIX YACTUIl. IKCIEPUMEHTAIbHBIC
METO/bI U3YYEHUS TOBEPXHOCTH.

5. ®a3oBble nepexoabl B TBEPAbIX BelleCTBAX

Tepmoaunamuueckas kinaccudukanus GpazoBbix nepexonoB. CTabuiabHbIE U
MeractabmibHbie (a3wl. [IpencraBnenne (a3oBbIX TEPEXOAOB Ha JaUarpaMmax
cocrostHus. CTpyKTypHble H3MeHeHHus mnpu (a3oBbIX mepexonax. M3menenus
CTPYKTYpBI C POCTOM TEMIIEpaTypbl M JaBieHUs. MapTeHCUTHbIE MPEBPALLCHUS.
Mexann3mbl (a3oBbIX nepexoqoB. Kunermka ¢azoBeix mepexomoB. CKoOpocTh
3apoablieoOpa3zoBanus. OOIIas CKOPOCTh MNPEBPAILIEHUSA, ypaBHEHUE ABpaMHu.
®akTophl, BIMAIONIME Ha KHHETUKY (a30BbIX TMEPEX0I0B. MapTeHCHUTHEIC
npespaiieHus. [lepexoap! Tha mopsI0K-6eCcmopsIoK.

Hecopa3smephsie ¢ba3bl. Kuakokpucramiiyeckoe COCTOSTHHE.
Hexpucrannnueckoe coctosiHue U (a30Bble EPEXOIbl B CTEKIIAX.



6. XumMHnuyecKkue peakiuy TBePAbIX BelleCTB

TepMmoguHaMuyeckre OIEHKM BO3MOKHOCTU TPOXOXKIEHUS XMMHUYECKUX
peakuuii ¢ ydactuem TBepAbXx Ted. OOmme 3aKOHOMEPHOCTH CKOPOCTU
TETEPOTr€HHBIX XUMUYECKHUX MTPOLECCOB C YYaCTHUEM TBEPABIX TE. DJIEMEHTapHbIC
KMHETUYECKUE  CcTaauu  mnpoueccoB. Ponb  maccomepenoca.  IIpoueccsi,
auMuTHpyeMble  TUG(Yy3MOHHBIMA M KMHETHUYECKUMHU  cTagusiMu.  Pounb
3apojiplieo0pa3oBaHisl B MPOLIECCAX, COMPOBOXKIAIONIMXCA 0Opa3oBaHUEM
TBEpAbIX MPoayKToB. TepMmonnnamuka GpopmupoBanust HoBoi (as3el. Kputnueckoe
NepechIllieHne, KPUTHYECKUN pa3mep 3apojsiiia. KuHetuka oOpa3oBaHus U pocrta
3apOJBILIEH.

Knaccupukanus XUMHUECKMX T€TEPOTe€HHBIX IPOIECCOB C y4acTUEM
TBepabix (a3. Tepmuueckoe pasnokeHue TBepablXx (a3 ¢ oOpazoBaHuEM
IPOJYKTOB B Pa3INM4HbIX (Pa30BBIX COCTOSIHUSAX. Pacmaa TBepabIX pacTBOPOB IO
CIMHOJAJIbHOMY MEXaHU3MYy M MEXaHM3My pocTa 3apoislield. Peakiuu TBepras
daza - TBepaas Qaza, TBepaas ¢asa - ras, TBepaas ¢daza - KUAKOCTh. [Ipumepsl.
Kunernueckue 0coOEHHOCTH MPOLECCOB B KAXKJOM CIIy4ae.

OcHoBHbIE (paKTOpBI, BIUSIOUIME HAa PEAKIIMOHHYIO CIIOCOOHOCTH TBEPABIX
ten. Ponbp mpumeceld um nedexkToB. XUMHUYECKHE pEaKUUMU Ha TMOBEPXHOCTH.
Metonpl ynpaBiieHUs pPa3BUTHEM MPOLECCOB C YYaCTHEM TBEPABIX TellL
Herepmuueckue crnocoObl MOBBIIMICHUS] PEAKIIMOHHOW CIIOCOOHOCTH TBEPIBIX TEI:
(boTOXMMHUYECKHE, PATHALIMOHHO-XUMUYECKIE, MEXaHUYECKHE U JIP.

7. MeToabl cMHTE3a TBEPAbIX BELIEeCTB

TepmonunaMuyeckre OCHOBBI CHHTE3a TBEpAbIX BemiecTB. P-T-x (a3oBbie
JUarpaMMbl JBYXKOMIIOHEHTHBIX CHCTEM KaK TI€OMETPUYECKOE IPEICTABICHHUE
TEPMOIMHAMHYECKUX

nanubix. [IpaBuno ¢a3z I'nd6ca. Pabora ¢ npoekuusiMu u ceueHusiMu P-T-x
nuarpaMM.  OCHOBHBbIE  THUIIBI ~ KOHJEHCUPOBAHHBIX  (PA30BBIX  JUArpamMm
JBYXKOMIIOHEHTHBIX ~CHUCTEM: C TMPOCTOM OBTEKTHKOH, ¢ oOpa3zoBaHUEM
KOHIPY?PHTHO M WHKOHIPY?HTHO TUIABSIIMXCA MPOMEXKYTOUHBIX COCAMHEHHH, C
pacciauBaHueM B OKHIKOW (a3e, ¢ HEOTpaHMYEHHbIMA U OTPaHUYEHHBIMU
TBEPABIMH pacTBOpaMH, C HOJUMOP(GU3MOM KOMIIOHEHTOB M COCIUHEHHI.
KoHageHcupoBaHHbIE  JuarpaMMbl — TPEXKOMIIOHEHTHBIX — cucTeM.  Da3oBble
paBHOBecHsl B cyOconurycHOM oOnactu. Mcnons3oBanue Gpa3zoBbIX AuarpaMm Jis
BbIOOpA YCIIOBUM CUHTE3A.

Cunre3 nytem TBepao¢a3HbIx peakiuuidl. OCHOBHbIE TEPMOAMHAMUYECKUE U
KMHETHYECKHE 3aKOHOMEPHOCTH. OKCHEPUMEHTAIIbHOE OCYILIECTBIECHUE, POJib



Temneparypbl.  MeTtoasl  MHTeHcH(UKanMu — TBepAO(a3HbIX  MPOIECCOB:
JUCIIEPTUPOBAHUE HCXOJHBIX BEUIECTB, METOABl XMMHUYECKOM I'OMOI'€HU3aLUU.
CoBMECTHOE COOCAKIECHNE KOMIIOHEHTOB U3 PACTBOPOB. KproXMMUYECKUI CUHTE3
U pacnpuMTeNbHAs cymka. Kpucrammsanus u3 Telleld. 305b-Tellb-IIPOLEcC.
MexaHOXUMHUYECKOEe CTUMYIUpOBaHUE TBepAo(]a3HbIX TMporeccoB. OCHOBHBIE
3aKOHOMEPHOCTH U BO3MOKHOCTH MEXaHOXUMUYECKHUX IIPOLIECCOB.
CaMopa3BUBAIOLINIICS BBICOKOTEMIIEPATypHBIM CHHTE3. TBepaoda3Hblii CHHTE3
IIPU BBICOKHX JABJICHUSX.

Kpucrannmzanuss 13 pacTBOpoB M pacmiiaBoB. Mcmosib3oBaHue (ha3oBbIX
nuarpaMM. Kpusele pactBopuMocTi. OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH.
OcobenHoctu 3apoJiple00pa3oBaHMsL. Bo3M0XHOCTB oOpa3oBaHUs
MeTacTadmibHbIX (a3. [loauTepMuueckue U U30TEPMHUUECKUE TTPOLIECCHl CUHTE3A.
OKcnepuMeHTalIbHOE opopMiieHHue. MeTOo bl 3EKTPOXUMHYECKOTO CHHTE3A.

Kpucrannmuzanus u3 napoBod (a3pl. OCHOBHBIE TEPMOJMHAMUYECKHE H
KMHETHYECKHE  3aKkoHOMepHOocTH.  [lpomeccel  cyOnuManuu-KOHJIEHCALUU.
VYnopaBiieHue CcocTaBOM BHYTpU OOJacTM TOMOTE€HHOCTH OTXKUIOM B IIape
KOMIIOHEHTOB. CHHTE3 W O4YHMCTKa BEIIECTB C IOMOLIBI0 XUMHUYECKHX
TPAHCIIOPTHBIX peakuuid B mapoBoil ¢aze. TeopeTnueckue OCHOBBI, OCHOBHbBIE
3aKOHOMEPHOCTH ¥ BO3MOKHOCTH.

['unpoTepmanbHble METOABI CHHTE3a TBEPABIX BewecTB. lIpumenenue
pa3nuyHbIX (pu3ndeckux (yIpTpa3ByKOBOT0, MUKPOBOJIHOBOTO U JIp.) BO3ACHCTBUI
IIPU CUHTE3€ TBEPAO0(DA3HBIX BEILECTB.

BoipamuBanue MOHOKpUCTA/UIOB. OOIIMe KUHETUYECKHE OCOOEHHOCTH.
MexaHu3Mbl pocTa KpUCTAUIOB. BpIpamyBaHue W3 pacIiulaBOB U PAaCTBOPOB.
Metonbt Yoxpansckoro u bpumxmena-Ctokbaprepa. 3oHHas 1miaBka. Poct u3
<pacTBOpa B pacijiaBe>. BripamuBanue wu3 razoBoil (a3bl. ['azomniazMeHHbIN
Meton BepHeitns.

[lomyyenue TBEpAbIX BEIIECTB B BHAE TOHKHUX CJIOEB U IUICHOK.
[TonukpUCTAIIIMYECKUE M HAIUTAKCHAJIbHBIE TIJIEHKH. {OU3NYECKUEe METOJbI:
Ja3epHast abJisiLus, MarHETPOHHOE PACIbUICHUE, JJIEKTPOHHO-IYYEBOE HCIIapEHHE.
XUMUYECKOE OCaXIEHHE W3 TMapoBOil (a3pl, MCHOJIb30BAaHUE THAPHUIOB,
TAIOrEHUIOB, METAJUIOPTaHMYECKUX COEAMHEHUH. MeToa  MOJIEKYJISIPHOTO
HacnauBaHud. [lodydeHue IUIEHOK M3 PAacTBOPOB M paciuiaBoB. JKuakodazHas
AMUTAKCHS. DIIEKTPOXUMHUYECKask KPUCTAJUIM3ALMS TIJICHOK U MOKPBITUH.

Kepamuka. OCHOBHBIE 3aKOHOMEPHOCTH U CIOCOObI crekanusi. CrnocoOsbl
MOJIYYeHUS TBEPABIX aMOP(HBIX BEUIECTB U CTEKOJI. METO bl OJIYyYEHHS TBEPIBIX
(a3 B HAHOPA3MEPHOM COCTOSIHUU.

8. MeToabl MccIeI0BAHUS TBEPABIX BCIICCTB



MeToapl N3y4eHHs] KPUCTAILTHYECKOTO CTPOEHUs TBEpAbIX Tel. Judpakuus
PEHTTEHOBCKUX Jy4deil. 3akoH bparra, pacyeT MEKIUIOCKOCTHBIX PacCTOSHUI.
Merton mnopomika, Hay4dHble OCHOBbI W npuMeHeHwe. Merton ['unbe.
WununupoBanue peHtreHorpamm. Maentudukanms

BEIIECTB MO0 pPEHTreHOrpaMMaM, peHTreHo(a3oBblii aHanmu3. OOmue
NPEACTABICHUS. O CTPYKTYPHOM aHaJlIW3€ MO MOPOIIKOBBIM JaHHBIM. Mertoa
PutBenpna. PeHtreHorpaduueckoe wucciaegoBaHHE MOHOKPHCTAUIOB, 0OIIne
MPEACTABIICHUS O XOA€ CTPYKTYpHOro aHanu3za. [lodyyeHne cTpyKTypHBIX JaHHBIX
C TOMOUIBIO DBJIEKTPOHHOM U HEUTpoHHOM audpakuuu. OcoOEHHOCTH U
BO3MO>KHOCTH METOJIOB.

Hpyrue METOBI W3YUYECHHUS CTPOCHHUS TBEPJIBIX BEILIECTB.
Kpucraiumoontuyecknii  aHann3. OJIEKTPOHHAS MHUKPOCKOIMS: TPHHIUIBI U
BO3MOXHOCTH  CKaHHMPYIOIIEW  JJIEKTPOHHOW  MHMKPOCKOIIMHM, TYHHEJIBHOU
AIIEKTPOHHON MUKPOCKOIHUH, 3JIEKTPOHHON MUKPOCKONHUHU BBICOKOTO Pa3pelICHUS.
CrnekTpanibHble METOJbl: KoJsiebaTenbHas crnekTpockonus, UK- u KP- cnektpsr;
CHEKTPOCKONMS BUAMUMOIO H3JIy4eHUS M Y D-CHEKTPOCKONUS; CHEKTPOCKOIUS
SJIEPHOT0 MarHUTHOro pe3oHaHca (JAMP), sanepHoro xBajgpynojpHOro pe3oHaHca
(AKP) wu onektponHoro mnapamarHutHoro pesoHanca (OIIP); snmepnas g -
pe3oHaHcHas (MeccOayIpOBCKasi) CHEKTPOCKOIIHS.

MeTtonapl omnpeneneHuss XUMUYECKOTO COCTaBa. XUMHYECKUN 3JIEMEHTHBIN
aHanu3. PentrenodiyopeciieHTHbIN aHau3. JIOKalbHBIA PEHTTEHOCTIEKTPATbHBIN
aHau3, Macc-CIEKTPOMETPUUYECKHE METO/bI, ATOMHO-3MHUCCHUOHHAs
CHEKTPOCKOIHS.

Meronbl HcciieoBaHUsI MOBEPXHOCTH. OXe-3JIEKTPOHHAs CHEKTPOCKOMHUS,
P®3C, ob6patHOoe pesepdopaoBckoe paccesHue. MeToabl  HCCleI0OBaHUs
OJIMKHETO OKPYXKEHHUsI aTOMOB. PeHTreHoBckast aOCOpOIMOHHAS CIEKTPOCKOIHS
(EXAFS, XANES).

HccnenoBanuss TEpMUUECKUX CBOWCTB BEIIECTB. | e€pMOrpaBUMETPUYECKUN
ananu3. JubdepennuanpbHo-TepMudeckuii  aHanmu3z W auddepeHnranbHas
CKaHHpYIOLIasi KaJIOPUMETPUSI.

Mertonbl uccie10BaHus dIEKTPUIECKUX U MATHUTHBIX CBOWCTB.

9. TBepaodasHbie MaTepuaJIbI

Knaccudukanus TBepmodasHeix MarepuaioB 10  (GyHKIHOHATHHBIM
CBOWCTBaM.

HNonHass TPOBOJUMOCT M TBEpAbIe  AICKTPOJUTHL.  CylepuOHHBIC
npoBogHUKH. KaTwoHHBIE TPOBOAHWKHA. KHCIOpOA-MOHHBIE  TPOBOIHUKH.
["amorennn-uoHHBIE  TPOBOAHUKU. [IpUMeHEHHWE  TBEpABIX  AJICKTPOJUTOB
(MCTOYHUKH TOKA, TOTUTMBHBIC SJIEMEHTHI, XUMUYCCKUE JATIUKH).



[MomynpoBonuuku. Kraccupukanus moxynpoBOAHUKOBBIX MaTEpUANIOB.
DOneMeHTapHbIe MOJYNPOBOAHUKN: T'€pMaHUil M KpeMHHUU. [lomynpoBOaHMKOBBIE
coenquHenus A;Bs u A,;Bg. Kpucramioxumuueckne 0COOCHHOCTH. ApCEHHU
rayumsa. Hutpun raumst. XMMHYECKHME OCHOBBI JIETUPOBAHUS IOJYIPOBOJHUKOB.
['etepocTpykTypsl U cBepxpemietkd. OcHOBHbIE 00JacTM  MpPUMEHEHUS
MOJIyIIPOBOJTHUKOB.

Juodnexktpuku. XuMmuyeckas W (QuU3MYecKas MpUpoJa JIUAJIEKTPUKOB.
HaBeneHHas u cnioHTaHHas noJisipu3anusi. CerHeTo3JIeKTPUKH, MTUPOSJIEKTPUKH U
nbe3031eKTpuku.  [Ipumepbl.  OOnacTu  NPUMEHEHHS]  CETHETORIEKTPUKOB,
IIUPOIJIEKTPUKOB U MTbE303JIEKTPUKOB.

MaruutHele Marepuaibl. OyHKIMOHAIbHBIE NapaMmerpsl. Kiaccudukanus
MarHUTHBIX MaTe€pUaIOB, OCHOBHBIE CTPYKTYpPbl U CBOWMCTBA (METAJUIbI U CILIABHI,
OKCUIBl  NEPEXOAHBIX  METAUIOB,  IIMWHENH, TpPaHaTbl,  I[EPOBCKUTHI,
rexkcadepputel). OOnacTh TPUMEHEHUS, B3aUMOCBSI3b CTPYKTYPhl U CBOMCTB.
Marepuansl ¢ 3¢dexrom ruranrckoro (I'MC) u xkonoccanbHoro (KMC)
MarHUTHOTO COITPOTHUBIICHHUSI.

OnTuueckne Matepuaibl. JIIOMUHECIIEHTHbIE MaTE€pHabl U JTIOMUHO(OPBHI.
®docdopecuupyromue  Marepuanbl. TBepAOTEIbHbIE HCTOUYHUKHU  JIa3€pHOTO
u3llydeHusi (pyOMHOBBIA W HEOAMMOBBIA Jazepbl). HenuHelHble ONTHYECKUE
Matepuanbl. OCHOBHBIE 00J1aCTH TPUMEHEHUS.

CaepxImpoBosiue MaTepHuabl. TpanuuuoHHbIE (MeTasIbl u
WHTEPMETAIUTUABI) W  BBICOKOTEMIIEpATypHble (OKCHIIbI) CBEPXMPOBOAHHUKHU.
B3auMocCBsA3p cOCTaB — CTPYKTypa — CBOWCTBO JUISi BBICOKOTEMIEPATYPHBIX
CBEPXIIPOBOJHUKOB Ha OCHOBE KynparoB. O01acTy U NepCreKTUBbI IPUMEHEHUS.

TyromnnaBkue marepuaiibl. MeTasuibl U CIIaBbl, OKCU/IbI, KapOuabl, OOpPHUIBI,
HUTPUIBL, CUIUIUAbL. KOMMIO3MIMOHHBIE MaTepuaibl, UX KiIacCUpUKaUusi U
METO/0JIOTHs co3anusl. MeTaicoaepxalire KOMIO3UIMOHHbIE MAaTEPHAIIbI.

AMopdHble  MmaTepuanbl M cTekja.  DakTopbl,  BIMAOIIME  Ha
cTeka000pa3zoBanue. OKCUAHBIE U XAJTIbKOTEHUIHBIE CTEKIIA. DIEKTPOIPOBOISIINE
crekna. Metanmnnueckue crekia. Crekinokepamuka. Cutamisl. Paznuuneie obnactu
NPUMEHEHUS CTEKO. JKHIKME KPUCTAILIBI.

Oprannueckue (QyHKIMOHAIbHbIE MaTepraibl. OCHOBHBIE THUIIBI U 00JACTH
npuMeHeHus. buomarepuasl.
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