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INPOI'PAMMA-MUHUMYM
KaH/JIMJIaTCKOI0 9K3aMeHa 110 CIeLHaIbHOCTH

02.00.21 «XuMusi TBEPAOIO TEeaa»
1o GU3UKO-MaTEeMaTHIECKUM, XUMUIECKUM U TeXHHYECKUM HayKam

Beeaenne

Hacrosimas IIporpaMMa OXBATBIBA€T OCHOBOIIOJAraromme pasJjejibl XHUMHH
TBEPAOIo TeEjla, OCHOBBI KPHUCTAUIMYECKOI'O H DJIEKTPOHHOTI'O CTPOCHHSA TBEPIBIX
BEIIECTB, HX PCAKIITHOHHYHO CHOCOGHOCTB, METO/IbI CHHTE3a U UCCJICJOBAHHA.

1.001mue nonoxeHust

Cnenuduka XMMUHM TBEpAOro COCTOSHUSI KaK pasjesa XuMuueckon Hayku. OOrue
OTJIMYUSL CTPOEHHMSI M CBOMCTB TBEpPJbIX BEIIECTB OT Tra30B M IKUIKOCTEH.
Knaccuduxanust  tBepabix  BemiecTB.  Kpucramiuueckue TBEpJble  Tela.
MoHokpHUCcTa/NIMUECKOe, MOJUKPUCTAUIMYECKOe W HAHOKPUCTAIUIMYECKOE COCTOSHUS
TBepAbIX BelecTB. OnHodasubie U rerepodasubie KpucTauidyeckue tena. AMophHbIe
TBepAble BemiecTBa. (Crekia. Hexpucrammueckue HaHodacTulbl. Mukpo #
Me30MopucThie TBepable Ttena. JKuakue Kpucramibl. 3HA4YeHUE XUMUM TBEPIOIO
COCTOSIHUSL TSI MAaTePHATIOBEICHUS M XUMUYECKON TEXHOJIOTHH.

2. Crpoenue TBepAbIX BEIECTB

CrpoeHue KpUCTAIUIMUECKMX TBEp/AbIX BellecTs. [loHsTHE O CcUMMETpUU
KpucTauinyecko pewmerkd. Kpucramiorpadguueckue  npoCTpaHCTBEHHBIE TI'PYIIIBI
cuMMeTpuH. BeIOOp M TUIBl 27eMeHTapHbIX s4yeeK. MoeKyJsipHble KPHUCTaJLIBI.
Kpucrannel ¢ HOHHBIMU U KOBaJICHTHBIMU pernetrkamu. [Ipasuna ITonunra. Mertasmisl 1
criaBel. MHTEpMeTaiunyeckue coenuHenus. Kpucramibl ¢ ydacTueM BOZOPOJAHBIX H
BaH-/iep-BaanecoBeix caszeil. CynpamosiexyJisipasle oOpa3zoBanus. PazMepsl aTOMOB WM
noHoB. Koopaunarmonnsie yuca.

Cnoco6s1 opranuzaiuu cTpykTyp. CTPYyKTYphl ¢ I'eKCaroHaJbHONM U KyOHdYecKO¥
IUIOTHEHIIMMH  yrnakoBKamu. TeTparoHanbHas ymakoBka. JledekThl  yIakoBOK,
nonutunusM. Ilonusapudeckoe onucaHue KpUCTANTHYECKUX CTPYKTYp. M30Mophusm.

Hexoropsie HaubGoisiee BaxkHble CTPYKTYpHBIE THUIBL. CTPYKTYpBl KAMEHHOM COJIM
(NaCl) u xnopuna nesust (CsCl), chanepura u Bropuura (ZnS), ¢moopura (CaF,) u
a"tupmoopura (Na,O). CrpykrypHsie Tunbl apcenuaa Hukess (NiAs), mvoauaa kaaMus
(Cdl;) m pyruna (TiO,). Crpyxrypusie tunbl nepoBckuta (CaTiO3) u mmmHenu
(MgAL,O4). Coenunenust co cnoucToil crpykrypoi. OOuiie cBeJeHHsT O CTPYKTypax
CHJIMKATOB U amroMocHiinKaToB. CoefinHeHus BHeApeHus: | kiatparbl. OpraHuyeckue
KPUCTA/INYECKUE CTPYKTYPBI.

TBepaeie pacTBOpbLI 3aMElIEHMs], BHEAPEHUsS M BblUMTAHMs. M30BaieHTHOE U
reTepoBaJIeHTHOE 3amelleHre. HectexuomeTpuuHblie COeIMHEHUS.

Crpykrypa amopdHbIX TBepAbIX Teld. MYHKIMS pajMalibHOTO pacipee/IeHuUsI.
Heperynsipusie miorHeiiue ynakoBku. Onucanue aMOpGHBIX CTPYKTYpP B ITOJHUIPaX.



Knacrepnas mozens. CrexinooOpa3Hoe cocrosiHue BelecTBa. (DakToOphl, BIUSIONIME Ha
crekiiooOpa3oBanue. Kunernueckas npupoja crexioodpasoBanus. BIHMXHUN MOPSIOK.
CrpykTypHble eauHMLBL. TOMOJOrusi CowIieHeHHs CTPYKTYPHBIX €IMHHUI] HA IpUMeEpe
KBapIIeBOI'0 CTEKIa.

CrpykTypa kBaszukpucrauioB. Hecopa3smepHbie cTpykTyphl. CTpyKTypa >XKHUIKHUX
KPUCTAJLIOB.

3. Xumu4eckasi CBSI3b U 3JIeKTPOHHOE CTPOeHHe TBEePAbIX BelecTB

Tunsl xuMuU4Yeckolt cBsI3M B TBepAoM Telle. Ban-iep-BaaibcoBo B3aumoencTue
B MOJIEKYJISIPHBIX KpUCTalllaxX, kinarpaTel.  MoHHas Mopelb CTPOEHHS KPUCTAILIOB,
KOHCTaHTa MopnenyHnra, oHepruss HoHHOM pemerku. [lukn bopna-I'abepa wu
TEPMOXUMHUYECKHE PACUETHI.

OCHOBBI TEOpUIN KPUCTAUIMYECKOrO IOJISI M T0JIsl JIMIaH/I0B PUMEHHUTEIBHO K
TBEpJAbIM TesiaM. Bnusinue d-351eKTpOHOB. DHeprusi crabuiM3aluy KpUCTANIMYECKUM
noieM M KaTHOHHOe pacrnpeaenenue. Dddexr Sua-Tennepa. CpaBHeHue
TETPadAPUUECKOr0 M OKTadAPUYECKOro  OKpyKeHUH. Dddext HenonenreHHbIX
9JIEKTPOHHBIX Iap.

30HHasi CTpyKTypa KpucramioB. OOpa3zoBaHue 30H B pe3yJibTaTe NepeKpbIBaHUS
opburaneil. Yposenb @epMu. XUMUYECKUN TTOTEHIIMAN. 3aCeJIeHHOCTh 30H, €€ BIUSHUE
Ha JJIeKTpO(pHU3UYECKUEe CBOMCTBA KpUCTA/UIOB. BaneHTHasi 30Ha, 3ampelleHHas 30Ha,
30Ha IPOBOAMMOCTH. Meramibl Hu JudiaeKTpukd. CoOcTBeHHBIE W IIPUMECHBIE
IIOJIYTIPOBOAHUKH. DJIEKTPOHHAS U ABIPOYHAsl MPOBOAUMOCTE. OO1IMe IpeIcTaBlIeHus O
METOJIax pacyera 30HHOH CTPYKTYpPbl KPHCTAIOB. ['paHUIbl NIPUMEHUMOCTHA 30HHOHI
MOJIEIH.

LlenoyeuHbie CTPYKTYPhI U OJTHOMEpHAsI IPOBOAUMOCTD. JIByMepHbIe IIPOBOIHUKU
1 UHTepKansAThl. [lalfiepicoBckoe HCKaxkeHue.

CnaOble HeBaJeHTHbIE B3aUMOJECHCTBUS B TBEpPJbIX CYIPaMOJIEKYJISPHBIX
obpaszoBanusix. Hanoctpykrypsl, 00beMHbIe KJIaCTEPHI.

4. PeanbHasi CTPYKTYpa KPHCTANIOB

CoBepinieHHBIe M HECOBEpILEHHbIE KpucTalibl. Turel aedexToB. DaeKTpOHHBIE
negextel.  CobcTBeHHBIE TOYeuHble JeQexTsl. TepMmoauHaMu4eckue NPUYUHBI
obpasoBanMsi TOueyHbIX JedekToB. JledexroobpasoBaHre U HECTEXHMOMETPHS
kpuctaiuios. Jledexrer nmo Ilortkn u ®penkemo. IIpumecHsle ToYeUHbIE Je(DEKTHL
HeiitpanbHbie U 3apshKeHHbBIE TodeuHble nedekThl. KBazuxuMuueckas MoJessb OIUCcaHms
paBHOBECHsI TOYEUHBIX AedeKkToB. B3aumoseiicTBue ToueuHbIX je(eKTOB. ACCONMATHI
nedexroB. LIeHTpsl okpacku. B3auMOoCBs3b KOHIIEHTpALUU NpUMecedl M COOCTBEHHBIX
TOYEYHBIX Je(eKToB. BiusHue ToueuyHbIXx He(EeKTOB HA CBOMCTBA HEOPraHUYECKHX
BeIecTB. MeToabl CO3JaHusl HEPAaBHOBECHBIX KOHIIEHTPALMH TOYEYHBIX Je(EeKTOB:
3aKaJlka, MEXaHU4YECKOe U paJIMalliOHHOE BO3/IeHCTBHE.

ITomBrxknocTs Toueunslx JedextoB. [Auddysus u camonuddysus B TBepABIX
tenax. OcHoBHblE MexaHu3Mbl camoauddysun. Koodduument mudbdysuun, sueprus
akThBauy Juddysun. Juddysus, obycnoBieHHas rpaIdeHTOM KOHIIEHTPALM, 3aKOHBI
®uka. /lupdysus Toueunbx nepeKkToB B dIeKTpUYecKoM roje. YpasHeHue Heprcra-



OitHmTedtHa.  Metoasr  uccnegoBanus — auddysun.  MoHHass — nmpOBOJMMOCTS.
[TonBuxKHOCTB, uKcia nepeHoca. TemneparypHasi 3aBUCUMOCTh MOHHOW ITPOBOAMMOCTH.
CoOcTBeHHasi W IpuMecHasi NPoBOAUMMOCTL. CynepuoHHbIE NPOBOAHUKU (TBEpJbIE
3JIEKTPOJIUTBHIL).

TBepapie Tesa co CTPYKTYPHOM pazynopsao4eHHOCTb0. [IpoTskeHHble 1e(eKTsl.
Crpykrypsl kpucramorpaduyeckoro casura. [ledexrsl yrnakosku. ['panuns! 610k0B U
aHTu(asHple JoMeHbl (rpaHuubl). [ereporenHbie BiiodeHus. HelTpaabHbie #u
3apsUKEHHbIE MPOTsKeHHBbIE JaedekThl. Jlucnokauuu B KpucTaiaX, OCHOBHBIE BHJIBI.
[TprurHBl BO3HUKHOBEHHs! JUCIIOKALMMI. JIBroKeHUe fuciaokanuil. Biausaue nucioxanuii
Ha CBOMCTBA KPUCTAIIOB. DKCIIEPUMEHTAJIbHBIC METO/bI UCCIIEIOBAaHUS IUCIOKALIUH.

[ToBepxHOCTh Kak ne(eKT cTpoeHus: TBepaoro Ttesa. [loBepXHOCTHas 3Heprus
Kpucramia. MckaxeHue CTPYKTYpbl M 3JIEKTPOHHOI'O CTPOEHMSI B IPUIIOBEPXHOCTHBIX
ciosix. Pojb MOBEPXHOCTH B XMMHMUYECKUX peaklusiX TBepbix Teil. Ponb cooTHOIIEHUs
00BeM-ITOBEpXHOCTh B CBOMCTBaxX TBep/bIX Tej. O0ume 0cOOEHHOCTH XUMUU  TBEPJBIX
HaHOPa3MEPHBIX YACTUILl. DKCIIEPUMEHTAIIbHbIE METO/bl U3yUeHHUsl [TOBEPXHOCTH.

5. ®a3zoBbie nepexo/ibl B TBEPAbIX BellecTBaX

Tepmoaunamuyeckast kiaccudukaius GazoBbix nepexo 108. CrabuibHbie
u meractabunbHble (asbl. [IpencraBnenne Gpa3zoBbix Nepexo 0B HA JUarpaMmmax

cocrostuusd. CTpyKTypHBIE HM3MeHEeHUs INpu (a3oBeIX Iepexonax. MsmeneHus
CTPYKTYypbl € pOCTOM TeMIepaTypbl M JaBieHus. MapTeHCUTHBIE IpeBpalleHHus.
Mexanusmbel  Qa3oBeIX nepexonoB. Kunermka (asoBbix rnepexonoB. CKopocTh
3apojslieodpasoBanusi. OOmas CKoOpocTh INpeBpallleHus, ypaBHeHHE ABpaMHu.
(axTopEkl, BIMAIONIME HA KHHETUKY (DAa30BbIX 11epeX0/10B. MapTeHCUTHBIE NpeBpaIleHHMS.
ITepexo/ibl THIIA OPSIAOK-OECTIOPSIOK.

Hecopasmepnsie ¢a3sl. XKuakokpucranindyeckoe coctosinie. Hexpucranmmyeckoe
COCTOSIHME M (ha30BBIC NEPEXOBI B CTEKJIAX.

6. XuMu4ecKkHe peakuuu TBep/AbiX BelecTn

TepMopMHaMHUYeCKHEe OLIEHKH BO3MOYKHOCTHU MPOXOXKIACHUS XUMUYECKUX peaKIui
¢ ywactueM TBepAbIX Tes. OOmme  3aKOHOMEPHOCTH CKOPOCTH TI'e€TepOreHHBIX
XHMHYECKHX IIPOLIECCOB € Yy4YacTHEeM TBEPABIX TeJ. DJIeMEHTapHblE KHHETHYECKHE
crajauu rpoueccos. Posib Macconepenoca. [Iponeccsl, mumutupyemsbie 1uddy3n0OHHBIMEA
U KUHETHYECKMMHM  crajusMmu. Ponb  3apoapiineoOpasoBaHus B Ipoleccax,
COIIPOBOXKAAIOLIUXCSI  00pa3oBaHUEM TBEPABbIX INpoaykToB. TepmoauHaMuka
GopmupoBanus HOBOH (asel. Kpurudeckoe rnepechiileHne, KpUTHYECKUM pasmep
3apozpima. Knnernka o6pa3oBaHus 1 pocTa 3apobIiei.

Knaccudpuxanuss XUMHYECKUX TIeTEPOreHHBIX IPOIECCOB C YYaCTHEM TBEPIBIX
¢a3. Tepmuyeckoe pazinoxkeHue TBepAbIX a3 ¢ 06pa3oBaHUEM IIPOJLYKTOB B PA3IMYHBIX
¢azosbIx cocrosuusx. Pacraji TBEpABIX PacTBOPOB IO CIHHOAAILHOMY MEXaHU3MY H
MeXaHHu3My pocTa 3apozpimiei. Peaxuuu tBepnas dasa - rBepaas ¢asa, TBepaas haza -
ras, TBepias asza - >kxuakoctb. [Ipumepsl. Kunertnueckre 0COOEHHOCTH IIPOIIECCOB B
Ka)XZIOM CITyd4ae.



OcHoBHBIE (DAKTOPBI, BIMSIONME HA PEAKIHMOHHYIO CIIOCOOHOCTH TBEPABIX Tell.
Ponp npumeceii u gedexroB. XUMHYECKHE peaklMd Ha IMOBEPXHOCTH. MeTo/bl
YIpaBJIeHUs] pa3BUTHEM IIPOLIECCOB C yyacTHEM TBepAbIX Tell. Herepmuyeckue criocoOb!
MOBLIIICHUS ~ PEaKIMOHHOW  CIOCOOHOCTM  TBEpABIX  Tel:  (OTOXHUMHYECKHE,
paauallMOHHO-XUMHYECKHe, MeXaHHIeCKHe U JIp.

7. MeToabl CHHTe3a TBEPAbIX BelIeCTB

Tepmonunamuyeckre OCHOBBI CHUHTe3a TBepAbIX BemiecTB. P-T-x ¢a3oBbie
AMarpaMMbl  JIByXKOMIIOHEHTHBIX CHCTEM KakK TIeOMETpHYECKOe IpeCTaBlIeHHe
TEPMOAUHAMUYECKUX JaHHbIX. IlpaBuno ¢az ['ubG6ca. Pabora ¢ npoexuusiMu u
ceuenusmu P-T-x nuarpamm. OCHOBHBIE TUIIBI KOHJAEHCUPOBAHHBIX (PA30BBIX JHArPaMM
JIBYXKOMIIOHEHTHBIX CHCTEM: C IIPOCTOM BTEKTUKOH, ¢ 00pa30BaHUEM KOHIPYIHTHO U
WHKOHIPYDHTHO IIJIABSAILIUXCS IIPOMEXYTOUHBIX  COEJWHEHHH, C paccilauBaHHEM B
KMIKOW (Dase, ¢ HEOrpaHMYEHHBIMHM M OrPAaHMYEHHBIMH TBEpJBIMH PACTBOPAMH, C
MOJIMMOP(MU3MOM KOMIIOHEHTOB M coeJuHeHud.  KoHJeHCHpOBaHHbIE AHarpaMMbl
TPEXKOMIIOHEHTHBIX cucTeM. Pa3oBble paBHOBecHss B CyOCOJMIycHOW — obOsacTw.
Hcnonp3oBanue (pazoBbix AuarpamMm Juist BeIOOpa yCa0BHN CHHTE3A.

Cuntes myreMm TtBeppodasHbix peakuuil. OCHOBHbIE TepPMOAMHAMHYECKHE U
KUHETHYECKHE  3aKOHOMEPHOCTH.  DKCIEpUMEHTAIbHOE  OCYIIECTBICHHE,  PpOJib
Temreparypel. MeToasl HHTeHCH(UKALMK TBEP10(a3HbIX POLIECCOB: AUCIIEPIUPOBaHHE
MCXOJIHBIX BEILECTB, METO/Ibl XUMUYECKONH romoreHusanuu. CoBMeCTHOE COOCaXKACHUE
KOMITOHEHTOB M3 pacTBOpoB. KpHOXMMHYECKMI CHHTE3 M pacnbUIMTENIbHAS CYILKA.
Kpucrammsanys u3 rejeit. 3omb-resib npouecc. MexaHOXHMHYECKOE CTHMYJIHPOBAHHE
TBepAoGdasHbIX  mporeccoB.  OCHOBHBIE  3aKOHOMEPHOCTH M BO3MOXKHOCTH
MEXaHOXHMHYECKUX IporeccoB. CaMopa3BUBAIOILIMICS BbICOKOTEMIIEPATYPHBIM CHHTES.
Teepnodaszublii CHHTE3 PU BEICOKHUX JaBJIEHUSIX.

Kpucrajnsauus u3 pacTBOPOB M paciuiaBoB. Vcronb3oBanue (a3oBBIX
nuarpamM. Kpusele pactBopuMocTH. OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH.
Ocobennoctu 3aposiireoOpazoBanus. Bo3MOXHOCTL 06pa3oBaHUsl MeTaCTaOHMIBHBIX
(a3.  Ilonmurepmuueckre ¥ U30TEPMUUYECKHE MPOLECCH CHHTE3a. DKCIIePUMEHTANIBHOE
otopmiieHre. MeTob! 2IeKTPOXHMHUYECKOTr0 CUHTE3A.

Kpucramimsauus u3 mnapoBoél  ¢asel. OCHOBHBIE TEpPMOJMHAMUYECKHE M
KUHEeTHYeCKue 3akoHomepHocTH. Ilpoueccsl cybnumanuu-koHzjeHcauu. YpasieHue
COCTaBOM BHYTPH OOJIaCTH FOMOT€HHOCTH OTKHIOM B rape KoMmrnoHeHToB. CHHTE3 H
OYMCTKa BEIIECTB C MOMOILBI0 XMMHUYECKUX TPAHCIIOPTHBIX pEakildii B mapoBoii ¢ase.
Teopernyeckue 0CHOBEI, OCHOBHBIE 3aKOHOMEPHOCTH ¥ BO3MOKHOCTH.

['mpporepmainbibie METOBI CHHTE3a TBEPABIX BellecTs. [IpuMeHeHne pa3muaHbIX
(pusnyeckux (ynbTpasByKOBOro, MHKPOBOJHOBOIO M Jp.) BO3JAEHCTBHI Npu CHHTE3e
TBEP0(a3HBIX BEIIECTB.

BrlpamuBanue  MoHOkpuctamwioB. OOmue  KMHETHYECKHE  OCOOSHHOCTH.
MexaHu3Mbl pocTa KpHCTalIoB. BelpaluuBaHue W3 pacijiaBoB M pacTBOPOB. MeTojibl
Yoxpansckoro u bpumkmena-Crokbaprepa. 3oHHas miaBka. PocT W3 «pacTBopa B
pacruiaBe». Beipaiusanue u3 razosoit dasel. ["azormiazmenusiii Meto 1 Bepreiis.



[lomydenue TBepAbIX BelIECTB B BUJIE TOHKMX CJIOEB M  IUICHOK.
[TonukpucTajinueckue M SMUTAKCHANbHbIE TUIEHKH. OU3NYECKHE METOJBI: JlazepHas
abIsILKsl, MATHETPOHHOE PacIblICHHE, IEKTPOHHO-Ty4eBOe HCIapeHne.  XHUMHUecKoe
OCaX[€HHWE W3 TapoBOW (as3bl, HMCIIONB30BAHME THIPUIOB, TAJOrEHHIOB, METAJI-
OpraHu4ecKux CoeMHeHnH. Metox MonekysipHoro Haciausauus. Ilonydyenue mieHok
U3 pacTBOpOB M pacmiaBoB. JKuakodaswas snurakcus. DIIEKTPOXUMUYECcKas
KPUCTAJIIU3ALUS TUICHOK U MTOKPBITHIA.

Kepamuka. OcHOBHBIE 3aKOHOMEPHOCTH M CrocoObl  criekanus. Crnoco6bl
MOJTYeHUs TBEPABIX aMOPMHBIX BEILECTB M CTEKOJI. MeTo/b! ostyuenus TBepbIx (a3 B
HAHOPA3MEPHOM COCTOSIHHH.

8. MeToabl nce/ieloBaHusI TBEPABIX BELIECTB

Metonpl U3y4eHHS KPUCTAIIHYECKOrO0 CTPOEHHS TBEPABIX Tell. Jnbpakums
PEHTICHOBCKMX Jy4eH. 3aKoH bparra, pacuyer MekKIIOCKOCTHBIX pacCTOSHHIL. MeTon
IIOpOIKa, Hay4IHBIE OCHOBbI M npumeHeHue. Meron [mnabe. HuaunupoBaHue
penTreHorpamm. Mnentudukauus Bemecr 1o peHTreHOrpaMMmaM, peHTreHo(ha3’oBbiil
aHanmu3. OOIiue IIPe/ICTABIEHNUsI O CTPYKTYPHOM aHalu3e M0 TOPOIIKOBBIM JAHHBIM.
Meron Putsenbna. Pentrenorpaduueckoe ucciempoBaHue MOHOKPHUCTAJIJIOB, OO0IIHe
NpEACTaBICHUSI O XON€ CTPYKTYpHOro aHamusza. IlojgyuyeHue CTpyKTYpHBIX JaHHBIX C
TIOMOIIBIO JJIEKTPOHHON U HEUTPOHHOH Juddpakumu. OCcoOEHHOCTH M BO3MOXKHOCTH
METO/I0B.

Jlpyrue MeTo/bl u3ydeHMs CTPOCHHs TBEpP/BIX BerecTs. Kpucramioontuyeckuii
aHaIu3. OJIEKTPOHHAS ~ MHKPOCKOIMS: NPHHUMIBI U BO3MOXHOCTH CKaHHPYIOLIEH
3JIEKTPOHHOM MHUKPOCKOIMH, TYHHEIBHOM 3JIEKTPOHHON MMKPOCKOITHH, JIEKTPOHHOU
MHUKPOCKOIMH BBICOKOI'O pa3pelleHus. CnekrpanbHbple MeTOIBI: KosiebaTenbHas
crexkrpockonusd, MK- u KP- cnekrtprl; criekTpockomus BUAMMOro m3mydeHus u Y O-
CIEKTPOCKOIHS; CIIEKTPOCKONHUS SAEPHOr0 MarHUTHOro pesonanca (SIMP), smeproro
KBaapynonbHOro pesonauca (SIKP) u snexrporHoro napamarautoro pesonanca (DI1P);
AJIepHas y-pe3oHaHCHasl (MeccbayspoBCKast) CIIeKTPOCKOITHSI.

MeTto/b! onpesie/ieHuss XUMHYECKOro cocTaBa. XUMHYCCKUI 2JIeMEHTHbIH aHaIH3.
Pentrenodaroopecuentrsiii anamus. Jlokanbublii PEHTICHOCIEKTPAJIbHBIN aHaJIU3, Macc-
CHICKTPOMETPUIECKHE METO/Ibl, ATOMHOIMHUCHOHHAS CIIEKTPOCKOITHSI.

Merozbl  rceneoBanus  moBepXHOCTH. OKe  -3J1eKTPOHHAS! CIIEKTPOCKOITHS,
P®IC, obparnoe pesepdoprosckoe paccesinue. MeTojbl MCCIEIOBAHMS OJIMIKHETO
OKpY)XCHHMs aToMoB. PenTrenosckas aGcopOumonnas —crextpockonusi (EXAFS,
XANES).

HccrnenoBanus  TepMHUYECKMX CBOMCTB  BEIECTB. TepmorpaBumerpuyeckumii
anamu3. Jlupdepenuuansuo-repmudeckuii ananus u auddepeHnnanbHas CKaHUpYIOLLas
KaJIOpUMETPHSI.

Mertozb! uccnenoBaHus IEKTPUYECKIX B MATHATHBIX CBOMCTB,



9. Teepaogdasubie MaTepuaIbl

Knaccugpukanus tBepnohaszHbix Marepuanos 1o GyHKIHOHAIBHBIM CBOHCTBAM.

VloHHasi mpoBOAMMOCTE M TBEp/ble 3IeKTPOIUThI. CyNepHOHHBIE [POBOIHHMKH.
KaTnoHHble MPOBOIHUKH. Kucnopoj-nonnsie npoBognuky. [ anoreHu 1-HOHHEBIE
MPOBOJAHHMKY.  [IpuMeHeHue TBEepABIX 3JIEKTPONMTOB (MCTOUHHUKHM TOKA, TOMLIMBHBIC
3JIEMEHTBI, XUMUYECKUE JaTIYUKK ).

Homynposopuuku.  Knaccudukaums — moaynpoBOIHHKOBBIX MaTepHuasoB.
OneMeHTapHble  MOJIYNPOBOAMKH, TepMaHMi M KpEeMHHIL. [TonynpoBoiHHKOBEIE
coemuuennss A’B° u A’BS, Kpucrannoxumuueckre 0coOGeHHOCTH. ApCEHHI rauivs.
Hutpun  ramms.  Xumudeckue — OCHOBBI  JIEFMPOBAHMSI  IOJIYNPOBOJHHUKOB.
['erepocTpyKTypHI u CBEPXPELICTKH. OcHoBHbIE obsactu [IPUMEHEHUs
I10JIyIIPOBO/IHMKOB.

HAmonextpuxn. Xumudeckas u pusmueckas Npupoja JudeKTpukos. Hasegennas
W CIIOHTaHHAs MOJApu3auus. CerHeTosJIeKTPUKH, MUPOIIEKTPUKUA M IHE302EKTPUKH.
[lpumepsr.  O6imacTh  NPUMEHEHMS  CETHETOMIEKTPHKOB,  ITHPOIIEKTPHKOB U
IbE303JIEKTPUKOB.

MarnuTHble  MaTepuanbl.  DyHKUHOHAIbHBIE —apaMeTpEhl. Knaccuduxarus
MarHuTHBIX MAaT€pualoB, OCHOBHBIE CTPYKTYPhI M CBOWCTBa (METaluIbl M CIIJIABEL,
OKCHJIbl NEPEXOJHBIX METaJUIOB, WIIMMHENM, I'PaHaThl, MEPOBCKUTHI, reKca(peppuTsl).
ObnacTi NMpUMeHeHUs!, B3aUMOCBSI3b CTPYKTYPBl M CBOMCTB. Marepuais! ¢ apdexrom
ruranTekoro ('MC) u konoccansroro (KMC) MarHuTHOro COnpoTHBICHHSI.

Ontudeckue Marepuanbl. JIFOMUHECHEHTHbIE MaTepHaIbl M JIFOMHUHO(OPBI.
®ocpopeciupyromue Matepuaisl. TBepIOTeNbHbIE UCTOYHMKM JIA3ePHOTO HM3JyYeHHUS
(pyOMHOBBIH ¥ HEOAMMOBBIH Jjazephl). HenuHeilHble ONTHUECKHE MaTrepHuasbl.
OcHoBHBIE 00J1aCTH IIPUMEHEHUSI.

CaepxnpoBosume matepuansl. TpauuuoHHble (MeTaIbl 1 HHTEPMeTAIIHIb) 1
BBICOKOTEMIIEpaTypHbIe (OKCH/BI) CBEPXIPOBOAHMKH. B3auMOCBs3b cOCTaB- CTPYKTypa-
CBOHCTBO JUI BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOAHMKOB HA OCHOBE KYIIPAaTOB.
ObGnacty ¥ nepCrneKTUBLI IPUMEHEHHUS.

Tyronnaskue marepuansl. MeTamisl M CIJIABBI, OKCHJBI, KapOuabl, OOpHIEI,
HUTPHABL,  CHJIMUIM/BL.  KOMIO3MIMOHHBIE —MaTepuasbl, WX KlacCHPUKALHUA U
METO/I0JIOTHS CO3J1anusl. Meraiicoaepaliie KOMIIO3ULHOHHbBIE MaTepHAIbL.

AMopHble MaTepuansl U crekia. DakTopsl, BIUSIOLIME HA cTex000pa3oBaHue.
OkcuzHble W XalbKOreHHIHbIE CTEKNA. DIEKTPONPOBOMSIIME CTeka. MeTaliHiecKue
crekna. Crexnokepamuka. Curamisl. Pasiuynsie obnacty IIpUMEHEeHus cTeko. XKuakue
KPUCTAJLIIBI.

Opranuveckue (yHKUHOHANBLHBIE MaTepuanbl. OCHOBHbIE THIBI U OGJIACTH
NpUMeHeHHs. buomarepuasis.
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