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BBeaenue

H&CTOHIJ.[EUI nporpaMmMa OXBaTbIBA€T OCHOBOIIOJIArarouiMe pasaciibl XHUMHWH
TBEPAOIro Tejia, OCHOBBI KPUCTAJUIMHECKOI'O H DJJICEKTPOHHOI'O CTPOCHHA TBEPIBLIX
BEIIECTB, UX PCAKIIHOHHYIO CHOCOGHOCTB, METOAbl CHHTE3a U UCCIIECHOBaHHKA.

1. O6mue nmoJsioKeHns

Crenuduka XMMUM TBEPAOTO COCTOSIHUS KaK pasjienia Xumudeckoi Hayku. OOuue
OTJIMYUSL CTPOEHUSI M CBOMCTB TBEPABIX BEIIECTB OT TIa30B M IHKHAKOCTEH.
Knaccudukanuss  TBepablx  BewlecTB.  Kpucramiuuyeckue TBEpAbIE  TeJa.
MOHOKpHUCTAIUIMYECKOE, MOTUKPUCTANIMUECKOe W HAHOKPUCTANIMYECKOE COCTOSIHUS
TBepbIX BemiecTB. OnHodasubie U rerepodasHble Kpucrauipdeckue tena. AMopdHbie
TBepasle BemiectBa. (Crekna. Hekpucramnnyeckue HaHodacTUUbl. MHKpo H
Me30mopucThie TBepable Tena. JKuakue KpucTtauibl. 3HAUY€HHE XUMUM TBEPHOTO
COCTOSIHUS JUISl MATepUaJIOBE/ICHUs U XUMHUUECKOU TeXHOJIOTHH.

2. CrpoeHne TBep/AbIX BellecTB

CrpoeHne KpHCTATAYECKMX TBepAbix BemiecTB. [loHsTHe o0 cummerpuu
KpUcTainyeckoi pemetku. Kpucrannorpapuyeckue  NpOCTPAaHCTBEHHBIE TI'PYMITBI
CUMMeTpud. BbiGOp © THUIBI 3/eMEHTapHbIX sveeK. MoneKkynspHble KpHCTaIbl.
Kpucranibl ¢ HOHHBIMH ¥ KOBaJleHTHbIMU petetrkamu. [Ipasuna I[lonuura. Metanasl u
cruiaBel. MHTepMeTannmuueckue coenuHenus. Kpucramibl ¢ ydacTHeM BOAOPOIHBIX U
BaH-/iep-BaanbcoBbix cBs3eil. CynpamonexynspHbie oOpa3zoBanus. Pasmepbl aToMOB Wil
MoHOB. KoopiMHaliMoHHbBIE YHCIa.

Crniocobb1 opranu3anuu cTpyKTyp. CTpyKTYphl ¢ rekcaroHajabHOW M KyOu4eckoit
IUIOTHEHINUMH  yIaKOBKaMu. TeTparoHaibHas ynakoBka. JlegekTsl ynakoBOK,
nosuTHnu3M. Tlonusapuueckoe ornucaHue KpUCTaUIMYeCKUX CTPYKTyp. M3omopduzm.

Hekoropbie Hauboiee BaxkKHble CTPYKTYpHble TUIBI. CTPYKTYpbl KaMEHHOH COJH
(NaCl) u xnopuaa nesus (CsCl), chanepura u Bropuura (ZnS), dmaroopura (CaF,) u
antudmoopura (Na,O). CrpykrypHble Tunbl apcenua Hukens (NiAs), voguaa KagMus
(Cdl,) u pyruna (TiO,). Crpykrypusie Ttunbl nepoBckura (CaTiO;) u mmunenu
(MgAl,04). CoenuHeHHusi cO CIOUCTOM cTpykTypoil. OOlme cBeleHuss O CTPYKTypax
CHJIMKATOB ¥ ayitoMocuIukaTtoB. CoeluHeHUs] BHepeHUsT M Kiarparbl. OpraHuyeckue
KPUCTALTINYECKUE CTPYKTYPBI.

TBepable pacTBOpBI 3aMelleHUs, BHEAPEHHs U BbIYUTaHUS. V3oBajeHTHOE |
reTepoBaJieHTHOE 3amellieHne. HecrexnomeTpuuHble COEIMHEHHUS.

CrpykTypa amopdHbIX TBepAbix Tesl. DYHKUMS pajgvalbHOIO paclpeaesieHusl.
Heperynsipabie mioTHeiue ynakoBku. OnucaHue aMOp(HBIX CTPYKTYpP B MOJH37pax.
Knacrepnas mozaens. CreknoobpasHoe cocTosiHue BelecTBa. PakTopshl, BIUSIOLIME HA
crekioodpa3oBanue. Kunernueckas npupoja crekaoobpa3oBanusi. BivxHU nopsmok.
CrpykTypHble eqWHHIBI. TOMONOrus COYNIEHEHUs CTPYKTYPHBIX €IUHHI] Ha MpHMepe
KBapLIeBOro CTEKJIA.

CrpykTypa kBasukpuctauioB. Hecopazmephsie cTpykTypbl. CTpyKTypa KUIKHAX
KPHUCTAJLJIOB.
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3. Xumuueckasi CBfi3b H JIEKTPOHHOE CTPOCHHE TBEP/IbIX BellecTB

Tunbsl XMMUYECKOHN CBA3U B TBepAoM Tese. Ban-nep-BaanbcoBo B3aumoaencTaue
B MOJIEKYJISIDHBIX KpHCTaJulaX, kiarparel. MoHHas Mojenb CTPOEHHs KpUCTalIOB,
KOHCTaHTa MojenyHra, o3Hepruss HoHHOM pemetku. Ilukn bopua-I'abepa wu
TEPMOXUMHUYECKUE PACUETHI.

OCHOBBI TEOPHI KPUCTAJUIMYECKOTO TIOJSl U IOJIsS JIMTaH/IOB NPUMEHHUTEIBHO K
TBEpABIM TenaM. Bimsinue d-3meKTpoHOB. DHeprus crabunusaluy KPUCTAIMYECKHM
moneM M KaTMOHHoe  pacmpexenenue. Oddekr Sna-Temnepa. CpaBHeHue
TETPadIPUYECKOT0 M OKTAadPMYECKOro  OKpYXeHHH. DOQeKkT  HenojaeNeHHbIX
AJIEKTPOHHBIX Tap.

3oHHas cTpykTypa KpuctamioB. ObpazoBaHue 30H B pe3ysbTare IepeKphIBaHUS
opOuraineii. Yposens @epmu. XMMUUeCKHi NOTeHIMAN. 3aceIeHHOCTh 30H, €€ BIUsSHUE
Ha 3JeKTpoU3UUecKrue CBOMCTBa KpPUCTAUIOB. BanenTHas 30Ha, 3anpellieHHas 30Ha,
30Ha MPOBOAMMOCTH., Metaybl U AudAeKTpUKH. COOCTBEHHbIE W NPHUMECHBIE
MOJIYIPOBOAHMKH. DJIEKTPOHHAS ¥ JBIPOYHAsi MPOBOAUMOCTL. OOIMe Mpe/ICTaBIeHus O
METOJaX pacyera 30HHOH CTPYKTYpbl KPUCTAIOB. ['paHMIbl MPUMEHMMOCTH 30HHOM
MOJIENTH.

[lernoyeuHble CTPYKTYPbl U OIHOMEpHAsi IPOBOAUMOCTb. JIByMepHbI€ NMPOBOAHUKH
¥ MHTepKasaThl. [laliepicoBckoe UCKaXKEeHHUE.

Cnabble HEBaJEHTHBIE B3aUMOJEWCTBUSI B TBEPABIX CyIIPaMOJIEKyJISPHBIX
obpazoBanusix. HaHOCTPYKTypbl, 00BEMHBIE KIIACTEPHI.

4. PeasibHasi CTPYKTYpa KPHCTAJLIOB

CoBeplieHHbIE W HECOBEpLIEHHbIE KpHCTA/Ibl. THUIbl nedeKTOB. DIEKTPOHHBIE
nedpextsl. CobGcTBeHHBIE Toue4yHble jAedekThl. TepMOoAMHAMHYECKUE TPUYUHBI
obpazoBanusi TOYe4HBIX JAedexToB. JlepekroobpazoBaHue M HECTEXHOMETPHS
kpuctamios. Jlepextsr mo Iortku u @Ppenkemo. IlpumecHsie ToYeuHbIE NEHEKTHL.
HeiiTpaiibHble U 3apsDkeHHbIe ToYeuHble fedekThl. KBasuxumuueckas MoJielib OMUCaHuUs
paBHOBecHs TOYe4HbIX AedekToB. B3aumoneicTBue ToueyHbIX JE(PEKTOB. ACCOLMATHI
nedextoB. LleHTpbl OKpacku. B3auMoCBs3b KOHLEHTPALMU NpUMecel M COOCTBEHHBIX
TOYeuyHbIX JedekToB. BiusHMEe TOYEUHBIX NEePEKTOB Ha CBOMCTBA HEOPraHMYECKHX
BelecTB. MeToIbl CO3/laHisi HEPABHOBECHBIX KOHLIEHTPALMA TOYEYHBIX [e(EeKTOB:
3aKaJika, MEXaHH4YeCKOoe U paJiMalliOHHOE BO3/IEHCTBHE.

ITogsuxkHOCTh TOYeuHBIX AedekToB. Jduddysus u camomuddys3us B TBepAbIX
tenax. OcHoBHblE MexaHU3Mbl camomuddy3uu. Koapduuuent auddys3uu, sHeprus
aktuBauuu auddysun. Jnddysus, obycnoBienHas rpajieHTOM KOHIIEHTPAIHA, 3aKOHEI
duka. [nddy3us TodeuHbIX Ne(PEKTOB B JIEKTPUUECKOM I1oje. YpaBHeHue HepHcra-
OuHmTeHa. Meroael  uccinenoBaHus — auddysuu.  MoHHas  MpoBOAMMOCTD.
[ToaBuxHOCTH, YKcIa nepeHoca. TemneparypHasi 3aBUCHMOCTb HOHHOW TIPOBOJIMMOCTH.
CobcTBeHHass ¥ MpHUMeECHass MPOBOAMMOCTh. CymnepHOHHBIE MPOBOAHUKU (TBEpAble
3JIEKTPOJIUTHI).

TBepabie Tejia CoO CTPYKTYPHOM pasynopsio4eHHOCTb0. [IpoTsikeHHble fedeKThl.
CrpykTypsl Kpuctamorpaduueckoro capura. Jledexrsr ynakoBku. I'paHuiiel 0J10KOB U
anThdasuple aoMeHbl (rpaHuipbl). ['ereporeHHele Biiodenus. HelrpanbHble u
3apshDKeHHbIE MPOTsDKeHHbIe AedeKThl. JlMCIoKalMu B KpPHUCTa/laX, OCHOBHBIE BH/IbI.



4

[IpuuKHbBl BO3HUKHOBEHMS AMUCIOKALMH. JIBrokenne nuciokauuii. Bavsaue qucioxkanui
Ha CBOMCTBA KPUCTAJUIOB. DKCIIEPUMEHTAJIbHBIE METO/IbI MCCIIEI0BAHUS TUCIIOKAIIMN.
[ToBepxHOCTh KaKk nedekT cTpoeHus TBepjaoro Ttena. IloBepxHOCTHas JHeprus
kpuctaiia. MckaxeHue CTPYKTYpbl U 3JIEKTPOHHOIO CTPOEHHs B IPHUIIOBEPXHOCTHBIX
ciosix. Pojib MOBEPXHOCTH B XMMUYECKHMX peakUusaX TBepAbIX Tes. Poyib cooTHOIIEHHUs
00beM-TIOBEPXHOCT B CBOWCTBaX TBepAbIX Ten. Obmue 0cOOEHHOCTH XUMHUK  TBEPJBIX
HaHOpPa3MEPHBIX YaCTULL. DKCIIEPUMEHTAJIbHBIE METO/IbI H3YYEHHS MTOBEPXHOCTH.

5. ®azoBble nepexobl B TBEPAbIX BellecTBax

Tepmoauunamuveckas Kinaccupuxanus ¢as3oBbix nepexonoB. CrabunbHble H
Mmeractabunbubie  (aspl. [IpencraBneHue (a3zoBbIX MEPEXOJOB Ha JAMarpammax
coctosiHusi. CTpyKTYpHbIe U3MEeHeHUs IpH (Pa3oBbIX nepexonax. Mi3smMeHeHus cTpyKTypbl
C pocCTOM TeMIeparypbl M JAaBieHUs. MapreHCUTHblE IpeBpalleHus. MeXxaHH3MbI
(a3oBbIX nepexo/ioB. Kuneruka (a3oBbIX Nepexoi0B. CxopocTb
3apojbleobpazoBanust. OOmas CKOpOCTh INpeBpallleHHs, ypaBHeHHE ABpaMH.
MDaKTophkl, BAUSIOIINE HA KUHETHKY (ha30BbIX NepexooB. MapTeHCUTHBIE NIPEeBPALLEHHUS.
ITepexonpl TUIA TOPSAAO0K-OECIOPSIIOK.

Hecopa3smepnbie da3bl. XKuakokpucrauimueckoe cocrosHue. Hekpucramuimyeckoe
COCTOsSIHUE U (ha30BbIe EPEXO/Ibl B CTEKIIAX.

6. XuMH4YecKHe peaKiui TBepPAbIX BeLIeCTB

TepMoarHaMHUYECKHe OLEHKH BO3MOXKHOCTH MPOXOXKIAECHUSI XUMUYECKUX peaKlui
¢ ydacteM TBepabix Tei. OOuMe  3aKOHOMEPHOCTH CKOPOCTH TIeTePOreHHbIX
XMUMHYECKHX IPOLHEeCcCCOB C Y4YaCTHEM TBEPABLIX TECJI. 3HBM6HTapH[:Ie KHHETHYECKHE
crajaum nipotieccoB. Ponb Macconepenoca. ITpoueccsl, numutrpyembie AudGy3uOHHBIMHA
U KMHETMYECKMMM cTaausMud. Ponb  3apojplmieoOpa3oBaHMs B IIpoleccax,
COIMPOBOXAAIOUIUXCS  00pa3oBaHUEM TBEPABIX MPOAYKTOB. TepmoauHaMuka
GopmupoBanusi HOBOW (hassl. KpuTHdeckoe mepechillieHHe, KPUTHYECKHH pasMmep
3apojbiia. KuHetuka oOpa3oBaHus M pocTa 3apo/IbILIEN.

Knaccubukauss XUMUYECKUX T'eTepOreHHbIX IPOLECCOB C Y4YacTHEM TBEPHAbIX
¢da3. Tepmuyeckoe paznoxeHue TBEPAbIX (a3 ¢ 00pa3oBaHUEM MPOIYKTOB B Pa3IUYHBIX
(ha30BbIX cocTOsHUAX. Pacman TBepABIX PacTBOPOB 110 CIMHOAAIBHOMY MEXaHH3MYy H
MexaHu3My pocTa 3apojsiiieii. Peaxiuu TBepaas dasa - TBepzas dasa, TBepaas ¢asa -
ra3, TBepaas (asza - xxuakocts. [Ipumepsl. Kunerndeckue ocoOEHHOCTH INPOLECCOB B
KaXXJIOM ClTyuae.

OcHoBHble (DAKTOPBI, BIMSIOIIME HA PEAKUHOHHYIO CIIOCOOHOCTH TBEPABIX TEIl.
Ponp npumeceit u pedextoB. XHUMHUYECKHE pPEaKLUMM Ha IOBEPXHOCTH. MeTojbl
yIpaBJieHUs] Pa3BUTHEM ITPOLIECCOB ¢ ydacTueM TBepbiX Tesl. Herepmuueckue crocoOml
MOBBILIEHHUsT  PEaKIMOHHOM  CIOCOOHOCTH  TBepAbIX  Tel:  (PoTOXUMHUYECKHUe,
paiualiOHHO-XMMHUYECKHe, MEXaHUYECKHe U JIp.

7. MeToabl CHHTE3a TBepPAbIX BellecTB

TepMmoauHaMu4ecKde OCHOBbI CHUHTe3a TBepiablx BewecTB. P-T-x ¢a3osbie
AMarpaMMbl  IByXKOMIIOHEHTHBIX CHCTEM KaK TIE€OMETPHYECKOe IIPEJCTaB/ICHUE
TEPMOJAMHAMUYECKHX JaHHbIX. [lpaBuino ¢a3 ['mb6ca. PabGora ¢ mnpoexumsmu u
ceyeHusimu P-T-x quarpamMm. OCHOBHBIE THIIbI KOHACHCUPOBAHHBIX (Da30BBIX JUArpaMm
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JIByXKOMITOHEHTHBIX CHCTEM: C IIPOCTOH 3BTEKTHKOMH, ¢ 00pa30BaHHEM KOHIPYIHTHO M
WHKOHTPYYHTHO TUIABSIIMXCS MPOMEXKYTOUHBIX  COEJMHEHHWH, C paccilauBaHUEM B
XKHUIKOM (hasze, ¢ HEOrPaHUYECHHBIMH M OIPAHUYEHHBIMU TBEPJBLIMH PAacTBOPaMH, C
NOJUMOP(U3MOM KOMIIOHEHTOB M coeiuHeHMid. KoOHIeHCHpOBaHHBIE AHMarpamMMmbl
TPEXKOMIIOHEHTHBIX cucteM. (Pa3oBble paBHOBecuss B cyOconumycHoi — obnacTu.
HWcnonb3oBanue (ha3oBbIX JuarpaMM /sl BIOOpa ycioBUi CHHTE3a.

Cunre3 nyrtem TBepAodasHeiXx peakuui. OCHOBHbIE TEPMOJMHAMUYECKUE W
KHHETHYECKHE  3aKOHOMEPHOCTH.  OKCIIEPUMEHTAJbHOE  OCYILECTBIEHHE,  pOIlb
Temreparypbl. MeTosbl HHTeHCH(UKALKMU TBepAO(ha3HbIX IPOLIECCOB: JUCIIEPTUPOBAHKE
UCXOJIHBIX BEIECTB, METO/Ibl XUMUYECKOW romoreHusanuu. CoBMECTHOE cOoocaieHue
KOMIIOHEHTOB W3 pacTBOpoB. Kpuoxumuyeckuil CHHTE3 U paclHbUIMTENIbHAs CyLIKA.
Kpucramnusanus u3 reneil. 3omb-renp npouecc. MexaHOXUMHUECKOe CTUMYJIMPOBAaHUE
tBepaodazupix  mpoueccoB.  OCHOBHbIE  3aKOHOMEPHOCTH M BO3MOXHOCTH
MeXaHOXMMHUYECKUX MpoleccoB. CamMopacnpocTpaHsIOMUIACS BBICOKOTEMIIEPATYPHBIN
cuntes3. TBepaoda3Hblii CHHTE3 MTPU BHICOKUX JaBIECHUSIX.

Kpucrainuzamust ©3 pacTBOpoB U  paciuiaBoB. Mcrmonb3zoBaHue —(asoBbIX
nuarpaMMm. KpuBele pacTBopuMOCTH. (OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH.
OcobeHHoCTH 3apojbliieo0pa3oBanus. Bo3aMoxHOCTH 00pa3zoBaHUs MeTacTaOMIIBHBIX
¢a3. IlonurepMuueckue U U30TEPMHUUYECKUE MPOLECCHl CHHTE3a. JKCIIEPUMEHTAIBHOE
odopmiieHre. MeTopl 3JIEKTPOXUMUYECKOTO CUHTE3A.

Kpucraimsamus w3 mnapoBod  ¢a3zpl. OCHOBHbIE TepMOAMHAMHYECKHE U
KHHETHYeCKHe 3aKoHoMepHOCTH. [Ipoueccsl cyOnumanuu-KOHAECHCALMH. Y IIpaBleHUE
COCTaBOM BHYTPH OOJIACTH T'OMOI€HHOCTH OT)KUIOM B nape KOMMOHeHTOB. CHHTe3 u
OYMCTKA BEILECTB C IMOMOIIBIO XUMHUYECKUX TPAHCIIOPTHBIX peakiuil B napoBoi ¢ase.
TeopeTruyeckue OCHOBBI, OCHOBHbIE 3aKOHOMEPHOCTH ¥ BO3MOXKHOCTH.

I'upporepmalnbHble METOIBI CHHTE3a TBEPAbIX BellecTB. IIpuMenenue paznuyHbIX
¢usnueckux (yJabTPa3ByKOBOrO, MHKPOBOJIHOBOIO M JIp.) BO3JIECHCTBHM IIPH CHHTE3E
TBepAO(a3HBIX BELIECTB.

BeipamuBanue  MoHOKpHcTayioB. OO0mme  KMHETHYECKHME  OCOOEHHOCTH.
MexaHu3Mbl pocTa KpUCTAIOB. BhlpamuBaHue M3 paciiiaBoB M pacTBOpoB. MeTosbl
Yoxpansckoro u bpumkmena-Ctokbaprepa. 3onHas miaBka. Poct u3 «pactBopa B
pacruiaBey. BeipamuBanue u3 razoBoi ¢assl. ['azonnasmennbii Mmeton Bepueiins.

[TonyueHue TBepABbIX BeIIeCTB B  BUAEC TOHKMX CJIOEB M  IUICHOK.
[Tonukpucrajuindeckue M SMHUTAaKCHalbHble TUIEHKH. DuU3HuecKHe METObl: Ja3epHas
a0JIAKs, MarHETPOHHOE PacIbUIeHHE, 3JIeKTPOHHO-JIy4eBOe HCIapeHue. XHUMHUYECKOoe
ocakIeHUe W3 TapoBOod (a3bl, HCIOIb30BAHUE TUAPHIOB, TaJOrEHUIOB, METall-
OpraHMYecKux coeuHeHHi. MeTos MosekyispHoro HacnauBanus. IlonyueHue nieHok
W3 pacTBOpoB U paciuiaBoB. JKuakodazHas 3SMUTAKCHUS. DIeKTpOXUMHUYECKAs
KPUCTAITU3ANNS IJIEHOK U TTOKPHITHH.

Kepamuka. OcHOBHBIE 3aKOHOMEPHOCTH U crocoObl cnekaHus. CrocoObl
NOJTy4€HHUs] TBePAbIX aMOP(MHBIX BEILECTB U cTeKoJ. MeTo/ibl omyueHus: TBepAbIX (a3 B
HAHOPAa3MEPHOM COCTOSIHUHU.
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8. Meroabl HccJieI0OBAHUS TBEPAbIX BelECTB

Meroabl HM3y4EeHUS KPHUCTAJULIMYECKOTOo CTPOEHHs TBepAbiX Ten. Jludpaxums
PEHTreHOBCKHX Jiyueld. 3akoH bparra, pacHer MeXIUIOCKOCTHBIX paccTosHui. Meron
MOpoLIKa, HaydyHble OCHOBBI M TnpuMeHeHue. Meron [wube. Wuauumposanue
peHTtreHorpamm. MueHtuukanusi BeLIECTB MO PEHTTEHOrpaMMaM, PeHTreHO(a3oBbIk
ananu3. OOLIHe TMpencTaBleHUs O CTPYKTYPHOM aHAJIM3€ IO IOPOIIKOBBIM JaHHBIM.
Merton Putsenbna. PeHtreHorpaduveckoe HccieloBaHHE MOHOKPUCTAIUIOB, OO0IIMe
TMpEJCTaBIEHUs] O XOZe CTPYKTypHOro asanusa. IlomydeHnne CTpyKTYPHBIX JaHHBIX C
MOMOILIBIO 3JIEKTPOHHON W HeWTpoHHOH Audppakiuu. OcoOEHHOCTH W BO3MOXKHOCTH
METO/I0B.

Jlpyrue MeTO/bl M3yYeHHUS CTPOEHMS TBEpAbIX BellecTB. KpHucTamioonTuyeckui
aHa/n3. ODJIEKTPOHHAs  MHKPOCKONHMS: IPHHLMIBI M BO3MOXKHOCTH CKaHMPYIOLLEH
3JIEKTPOHHOM MMKPOCKOINHUH, TYHHEJIBHOW 3JIEKTPOHHOW MHKPOCKOMMHM, 3JIEKTPOHHOM
MHUKPOCKOIIMU BbICOKOI'O pa3peLIeHus. CrekTpajibHble METO/bl: KoJiebarenbHas
crekrpockonusi, UK- u KP- crnexTpsel; CneKTpoCKONHs BUAMMOro u3jlydeHuss u Y O-
CIEKTPOCKOIHKS; CIEKTPOCKOMUS SAEpHOr0 MarHutHoro pesonanca (SAMP), sneproro
KBajpynossHoro pesonanca (JIKP) u anexrporHoro napamarautHoro pesonasca (JI1P);
siJiepHas Y-pe3oHaHcHasi (MeccOay3poBCKas) CIeKTPOCKOTIHS.

MeTob1 onpeiesieH|s] XUMUYECKOro coctaBa. XMMHUYECKUI 3JIEMEHTHBIM aHaJIUu3.
PenrtrerHodoopeclieHTHbINA aHanu3. JIokanbHbIH peHTIeHOCIIEKTPaIbHbIM aHAJIM3, MacC-
CIIEKTPOMETPUYECKHE METO/IbI, ATOMHOOMHUCHOHHAS CIIEKTPOCKOIIKSI.

Mertonsl McciieoBaHus TOBEpXHOCTU. (ke -2IEKTPOHHAsI CHEKTPOCKOMus,
P®DOC, obpatHoe pesepdoproBckoe paccessHue. MeTojbl UCCleOBaHUs OJIMXXHETO
OKpY)XeHUsi aroMoB. PenrtreHoBckas abcopbumonnas cnekrpockonus (EXAFS,
XANES).

WccnenoBanusi TEPMUYECKUX CBOWCTB  BeEIIECTB. TepMoOrpaBUMETpUYECKUH
ananu3. JluddeperunansHo-TepMudeckuit aHanu3 u JuddepeHnnanbHas CKaHApPyIoas
KaJIODUMETPHUSL.

MeTopl HCCeqOoBaHUs IEKTPUYECKUX U MArHUTHBIX CBOMCTB.

9. TBepaodgazubie MaTepHAaJIbI

Knaccudukarms TBepaoda3HbIX MaTepruanoB Mo (pyHKIMOHAIBHBIM CBONHCTBaM.

HMonHas MpoOBOAMMOCTb M TBepAble 3MeKTposUThl. CynepuoHHbIE NPOBOJHUKH.
KaTHOHHBIE TIPOBOJHUKH. Kucnopon-uoHHble MPOBOAHUKHK. ['anoreHua-uoHHBIE
npoBoAHKMKH. [IpUMeHeHHe TBEpAbIX IEKTPOIUTOB (MCTOYHMKHM TOKA, TOIIMBHBIE
3JIEMEHTbBI, XUMUYECKHE JATYUKH ).

[MonynpoBoguuku.  Knaccupukanms — NOTyNpOBOJHMKOBBIX — MaTepHasoB.
DjieMeHTapHBle NOJYNPOBOAMKH, repMaHuii W Kpemuuid. [lomynpoBoaHHKOBBIE
coenuuenns A'B’ u A’B°. Kpucramnoxumuyeckue OCOOEHHOCTH. APCEHHMJ TaJulHsl.
Hutpun  rayumms. XUMHYeCKMEe  OCHOBBI  JIETUPOBaHUS  IOJIYIIPOBOJHMKOB.
['eTepoCcTpyKTypHI U CBEpPXpEIICTKH. OcHoBHBIE ~ 00JlaCTH ~ TNPUMEHEHUS
MOJIyTIPOBOIHUKOB.

JusnekTpuku. XuMuueckas v (pusnueckas npupoja AudaekTpukoB. Hasenennas
¥ crioHTaHHas noJyisspusauus. CerHeTodIeKTPUKU, NMUPOIIEKTPUKH U IbE303JEKTPHKH.
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[Tpumepel.  OOnacTy  NMpPUMEHEHMS]  CErHETODJIEKTPUKOB,  MHPOIIEKTPUKOB U
bE303JIEKTPUKOB.

MarnutHbele Marepuanel. @DyHkuuMoOHanbHble napameTpbl. Knaccudukanus
MarHMTHBIX MaTepHaJioB, OCHOBHBIE CTPYKTYpbl M CBOHCTBa (METQUIbl M CILIaBbl,
OKCHUIbl TMEpPeXOHBbIX METAIOB, IIMWHENIN, I'PaHaThl, MEPOBCKUTHI, T'eKcadeppuThl).
OO6nacTu MpUMEeHEeHus, B3aUMOCBsI3b CTPYKTYpbl M CBOMCTB. Martepuainsl ¢ 3ddexrom
rurantckoro (F'MC) u konoccansioro (KMC) MaroHuTHOroO COnpoTHBICHHUS.

OnTtuyeckue Marepuansl. JlloMUHECUEHTHbIE Marepualbl W JTIOMUHODOPHI.
®ocdopecuupyronge Marepuaibl. [BepAOTelbHbIE UCTOYHUKU J1a3epHOrO H3IIy4YEeHHS
(pyOuHOBBIH M HeoAMMOBBIM Jnasepsl). HenunelHble onrudeckue MaTepuaIbl.
OcHoBHBIEe 00J1aCTH TIPUMEHEHHSL.

CaepxnpoBozsiiye Matepuaibl. TpaguuuoHHble (METAJUIBI U UHTePMETAUIU/bI) |
BBICOKOTEMIIepaTypHble (OKCHIbl) CBEPXIIPOBOJHUKHA. B3auMOCBs3b cOCTaB- CTPYKTYypa-
CBOMCTBO Ui BBICOKOTEMIIEPATYPHBIX CBEpPXIPOBOJHMKOB Ha OCHOBE KYyIPaTOB.
OO6nacTH ¥ nepCreKTUBbI IPUMEHEHHMSL.

TyromnaBkue marepuanbl. Metajuibl M CIUlaBbl, OKCH/bI, KapOuabl, OOpHIBI,
HUTPUABL, CHIMLMABL. ~KOMIO3MIMOHHBIE MaTepualbl, HX Kiaccudukamus u
METOOJIOTUs co3ianus. MeTtajuicoiepxaliie KOMIIO3UIMOHHbIE MaTEePHaIbI.

AmMopdHble MaTepuanbl U cTekina. PakTopel, BIMAIOLME HA CTEKJI000pa30BaHuUE.
OKcHHBIE ¥ XaJbKOIeHH/IHbIE CTeKJa. DJIEKTPONpoBOsiMe crekia. Merauindeckue
crekna. Crexnokepamuka. Curamnel. Paznuunsle obnactu npuMeHeHus cTekou. XKuakue
KPHUCTAJLITBI.

Opranuueckue (QyHKIMOHANbHBIE MaTepHanbl. OCHOBHble TUIBI WU oOJacTH
npuMeHeHus. buomarepuaisl.

Pexomenayemasi OCHOBHAasl JIMTepaTypa

1.A. Bect. Xumus TBepaoro tena. Teopust u npunoxenus. T.1,2.M., «Mup», 1988

2. Y.H.P. Pao, /Ix. I'onanakpuiinad. HoBble HampaBieHUs! B XMMHUU TBEpPAOrO
tena. HoBocu6.1990.-520c.

3. 1O. . TpetwsikoB. TBepnodaszusie peakuuu. M. 1978.

4. P. lparo. ®@usuueckue Metoabl B xumuu M. Mup, 1981

5. ®. Kperep. XwuMusi HecOBEpILIEHHBIX KpucTa/uioB M., Mup, 1969.

6. B.1. ®uctynb. ®Puzuka u xumus teepaoro tena. M. 1995. 1.1 -480c. 1.2 -320c¢.

Pexomenayemas 10NOJIHATe/IbHAA JHTEpaTypa

1. A.Yamnc. CrpykrypHass Heopranudeckas xumuss M. Usa. Mup 1.1-3, 1987-
1988 rr.

2. ILB. KosryHenko. ®usuueckass xumusi TBepaoro tena. Kpucramner ¢
nepexramu. M.1993.-352c.

3. B.M. Xykosckuii,A.H. TlerpoB. BBemenue B XWMHIO TBEpAOro Teja.
Ceepayiosck.1978.-117c.

4. B.H.Yeb6oTun. ®usuveckas xumus tBepaoro tena. M., « Xumusy», 1982.

5. B.A. I'y6anos, 3.3. Kypmaes, A.JI. UBanoBckuii. KBaHTOBast XMMHs TBEPIOIO
tena. M. 1984. -304c.
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6. B.M. CmupnoB. Xumusi HaHocTpykryp. CuHTe3, crpoenue, cpoiictBa. CII6.
1996.105 c.

7. A. ®enpil. AMopdHbIe U cTekn000pa3Hble HeOpraHWYecKue TBepbie Tena. M.
1986.-558c.



