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1. e u 3a1a41 OCBOCHUSA IUCUMILIMHBI

OCHOBHOH 1IeJIbIO TAaHHOTO Kypca SIBJISIETCS MOATOTOBKa OakaiaBpoB (DM3HKU K HAyYHO-
HCCIIEN0BATEIBbCKOM, Hay4YHO-UHHOBAallUOHHOM, OpraHU3allMOHHO-YIIPABIECHYECKON
NESATENIbHOCTH B HAyYHO-MCCIIENOBATEILCKUX HHCTUTYTaX, JabOpaTopusx, KOHCTPYKTOPCKHUX
WIA TPOCKTHBIX OIOpO, HA MPEANPHUATHAX IyTeM (OPMHPOBAHUSA COOTBETCTBYIOIIUX
KOMIIETCHIINH.

B pesynbrate nzyuenus yueOHON AucuMIUIMHBL «Pu3nka TBEPAOTO Teaay y o0ydaeMbIX
J0JDKHA c(hOopMUPOBATHCS PO ecCHOHATbHASI KOMIIETEHITHS

- CnocoOeH MPOBOIUTH HAy4YHBIC HCCIENOBAaHUS (DU3HUECKUX OOBEKTOB, CHCTEM U
poIieccoB, 00pabaThIBaTh M MPEACTABIATH SKCIIepuMeHTanbHbIe qanHbie (OITK-2).

3ajaun JUCHUTLITUHBIL:

MO3HAKOMUTh CTYJEHTOB C Pa3IUYHBIMU TUIIAMU CBSI3U B TBEPIBIX TelaX, dJIEMEHTaMH
CTPYKTYPHOM KpucTayuiorpaduu, criocodbamMu orpeieleHus: KpUCTAITMUECKUX CTPYKTYD;

MEXaHUYECKUMH U TEIIOBBIMU CBOMCTBAMM KPHCTAILJIOB;

C OCHOBHBIMH TIOJIOKEHUSMHU 30HHOW TEOPUH TBEPIBIX Tel, OOBSICHUTH HA €€ OCHOBE MX
3JIEKTPUYECKUE, ONITUYECKIE W MarHUTHbIE CBOMCTBA,

OIKCaTh YCTPOMCTBO M MPHUHLUI JCHCTBUS TBEPAOTEIbHBIX JIa3€pOB, IPUOOPOB Ha p-N
nepexoax.

2. IlepeyeHb MUIAHMPYEMBbIX Pe3YJIbTATOB 00y4YeHHS 10 IMCUHUIIHHE

B pe3ynbrare u3zyuenust AMcUUIINHBL «PU3KKa TBEpOro Tena» o0ydyaeMble JOJIKHBI

OcBOUTH KOMIIETEHIIUIO:

OIIK-2: CnocoOeH MpoBOUTHh HAyYHBIE MCCIIENOBAHUS (HU3UIECKUX OOBEKTOB, CHCTEM
U TPOILIECCOB, 00pabaThIBaTh U MPEACTABIATH IKCIIEPUMEHTAIbHBIC JaHHBIE.

Kox u conepxanne HHIMKATOPOB KOMIIETEHLIUU

OIIK-2.1. BpimonHsieT Hay4yHbIe HCCIEAOBaHHUS (PU3MUECKUX OOBEKTOB, CHUCTEM U
MPOLIECCOB HAa OCHOBE CHEIHATM3UPOBAHHBIX 3HAHUM B 00J1IaCTH PU3UKU

OIIK-2.3. OcymectBisier 00pabOTKy, aHAIN3 U 0OOOIIECHHE PE3yNbTAaTOB (PU3NYECKUX
JKCIIEPUMEHTOB

B pe3ynbrate 0OCBOGHUS TUCIUILTMHBI 00Y4aIOUIHIACs JOIKEH:

3HaTh

— KJIACCH(HMKAIMIO TBEPJBIX TeJ MO THIY XUMHYECKOW CBSA3M U THILY KPUCTAUTMYECKON
CUCTEMbI; METOJbl ONpENCNICHUs aTOMHOM CTPYKTYphl KpPHUCTALIOB M  [apamMeTpoB HX
3JIEMEHTAPHBIX SYEEK; TUIIBI 1e()EKTOB;

— OCHOBHBIEC IMOJIO)KEHHS KBAaHTOBOW TEOPUHM TBEPAOrO Tejla; MPUYMHBI pa3ieieHUs
TBEPJBIX TEJ HA MPOBOAHUKH, AUIIEKTPUKH U TIOTYIPOBOJHHUKHY;

— METOAbl IKCHEPUMEHTAIBHOTO OMPEIENIEHUs U TEOPETHYECKOTO pacyeTa OCHOBHBIX
apaMeTpoB, XapaKTEPU3YIOIIUX UX AIIEKTPUYECKHE, ONTHUYECKUE W MarHUTHbIE CBOWCTBA;

— COCTOSIHME MU3y4YE€HHOCTH TTpo0sIeM GU3UKH TBEPAOTO Tela

yMeThb

— O0OBACHATH BOSHUKHOBEHHE PA3JIMYHBIX THUIOB XMMUYECKHX CBSI3€H B TBEPABIX TellaxX
Ha OCHOBE aHAJIM3a XapaKTepa CHJI MEKaTOMHOIO B3aMMOJCHCTBHS B KPUCTAJUIAX;

— OIpeNeNiaTh OCHOBHBIE 3JEMEHThl CUMMETPUH KpHCTaia 1o (GopMmylie CUMMETPHH,
OOBSICHATD C TOYKM 3pEHHUS 30HHOW TEOpUH pa3IndMe B CBOWCTBAaX METaJJIOB,
IIOJIYIIPOBOJIHUKOB, TU3JIEKTPUKOB;

BJa/1eTh
— METOJAaMH KOJHMYECTBEHHOM OIIEHKM CKOPOCTH 3BYKOBBIX KOJE€OaHWI B KpUCTaIax,
temrneparypsl [lebas,



— METOJaMU KOJMYECTBEHHOM OLIEHKM KOHILIEHTpAallMM HOCUTENEeHW 3apsana, ux
MOJIBUKHOCTHU, S3HEpruu depMu, MUPHUHBI 3aMPEIICHHON 30Hbl, SHEPTUU aKTUBALIMK MpUMeceil B
MOJIYITPOBOJIHUKAX U IPYTUX MapaMeTpoOB MaTepHuaia

— HaBBIKAMH PEIICHUS MPAKTUYECKUX 3a7a4 (PU3UKU TBEPOTO Tea

3. MecTto nucuuimuinibl B cTpykrype OII BO

«@u3nKa TBEPAOro Tela» » H3ydyaeTcs B CEIbMOM CEMECTpe M OTHOCHUTCS K
00s13aTeNIbHOM YacTH 00pa30BaTENIbHOM MPOrpaMMbl MOATOTOBKM OakanaBpoB ¢(usuku. Ona
0a3upyercs Ha TAKMX JUCLUIUIMHAX, Kak: «MexaHukay (MeXaHH4eCKHue CBOMCTBA TBEPIBIX TeEN),
«TepmoauHamuka» (TEIJIOBBIE CBOMCTBA TBEPABIX TeN), «INEKTPUYECTBO M MArHETU3M»
(9MeKTpUYecKne W MAarHuTHbIE CBOMCTBA TBEpAbIX Ten), «OnTuka» (ONTHYECKHE U
(doTo3eKTpUUEeCKUe CBOWCTBA TBEPABIX Tel, AU(PaKIs pEeHTTEHOBCKUX JIyYeil Ha KpUCTasuIax,
KBAaHTOBBIE T'€HEPATOphl), «ATOMHas U siiepHas (QU3MKa» (PEHTIC€HOBCKUE CIEKTPBI, METOJbI
PEHTTEHOCTPYKTYPHOro aHanu3a). IloNHOIleHHOE OCBOEHHE IUCHMIUIMHBI TpeOyeT 3HaHUi
HEKOTOPBIX pa3JelIoB MaTEMAaTUKU — MAaTEMAaTH4ECKOTO aHalIM3a, JMHEHHOW aireOpbl, TEOPUH
Qg depeHMaIbHbIX ypaBHeHNH. Pu3nKa TBEpIOro Tena Hapsaay ¢ KypcoM (PM3MKH COCTaBIISIET
OCHOBY (pu3mueckoro o0pazoBaHusi U MpodhecCHOHATBLHON MOATOTOBKH, & TAKXKE CIOCOOCTBYET
(GOpMUPOBAHHUIO COBPEMEHHOU (hr3mueckoit kapTuHbl Mupa. OcBOeHUE NAaHHOW JAHCIUTLIMHBI
HEO0XOAMMO Kak NpEIIECTBYIOIIEE Ul BBIIOJHEHUS HAy4HO-HCCIEN0BATEIbCKONW PabOThl U
HalMCaHUs BBITYCKHOM KBaJTM(UKAIIMOHHON pabOTHI.

4. O0beM TUCHUIINHBI (MOIYJIs1)
4.1. O0beM TUCHUIIMHBI B 324€THBIX ¢IMHULAX C YKa3aHHEM aKaJeMHYeCKUX
(acTpOHOMMYECKHX) YACOB M BHABI Y4eOHOH padoThl

Buabl yueOHoi padoThl Bcero

OO01m1ast TPYI0EMKOCTb B 3a4€THBIX €AMHUIIAX 5

OO01mast TpPyI0eMKOCTh B 4acax 180
AynUTOpHBIC 3aHSATHS B Yacax 110
Jlexuu 58
[IpakTuueckue 3aHITHS 52
JlaGoparopHble 3aHATHS -
CamocrosrenbHas paboTa B yacax 70

dopma NPOMEKYTOUHOM aTTeCTALUHI DK3aMeH 7 ceMecTp

4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0yuarouerocst

Bupl yueOHBIX 3aHATHH Ounas gopma
Jlexun 58
[IpakTnueckue 3aHATHS 52
JlaGopaTtopHbie 3aHATHIA —
Koncynpranuu 2
3ader/3aueThl -
DK3aMeH/3K3aMEHBI 0,35
KypcoBsie paboTsl 3




Bcero | 115,35

5.Conep:xxanne IMCHUILUIMHBI (MOIYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM
(pa3nesam), ¢ ykazaHueM KOJIM4YECTBA YACOB M BUI0B 3aHATHI
5.1 TemaTuyecknii NJIaH y4eOHOM TUCHMIIJIMHbBI

Ne Ha3Banue pa3nena, TeMbl Bcero Jleknuu |IIpakr |Cam.

11 yac padora

1 Cuuibl cBsI3U 12 4 4 4

2 BHyTpeHHss CTPYKTypa TBEPABIX TEN 12 4 4 4

3 Judpaxius peHTTeHOBCKUX JIydei B 12 4 4 4
KpHUCTaJlJIax

4 DneMeHTHl GU3NIECKON CTaTUCTHKU 18 8 6 4

5 TennoBsie CBOHCTBA TBEP/BIX TEIT 12 4 4 4
Teopust TEIIIOEMKOCTH

6 30HHAs TEOPHS TBEPIBIX TEI 16 8 6 2

7 DIEeKTPONPOBOTHOCTH TBEPBIX TEIl 10 4 4 2

8 @DOTOINEKTPUUECKUE M ONTHYECKHE 10 4 4 2
SIBJICHUS

9 MarHuTtHble CBONCTBA TBEPIBIX TEI 12 6 4 2

10 TepMmodneKkTpudecKkue | TadbBaHO- 10 4 4 2
MAarHUTHBIC SIBJICHUS

11 KonrakTHbIE SIBIIEHUS 10 4 4 2

12 ITpuGops! Ha p-n nepexogax 10 4 4 2
DKk3aMeH 36 36
BCEI'O: 180 58 52 70

5.2. Conepkanue:

TEMA 1. Cuasl cBsasu. Cuibl Ban-nep-Baanbca, nonnas cBsizb. BopopogHast cBsizb.
CormnocraBneHue pas3iInYHbIX BHUJOB CBsi3M. CHIIbI OTTaJIKMBaHMs. Pa3HOBECHBIE NOCTOSHHBIE
pemeTku. DHeprus cBsi3u. C:KUMaeMOCTh U 00bEMHBIH MOYJIb YIPYTOCTH.

TEMA 2. BHyTpeHHsiIsl CTPYKTYpa TBepabIX Tea. Kpucrammnueckas pemerka. Habop
omepauMii cUMMeTpuH. basuc U Kpucraumdeckas CTpykrypa. lIpuMuTuUBHBIE SYEHKH.
OCHOBHBIE THIBI KPUCTAIMYECKUX PEIICTOK: pemeTku bpae, pemerku ¢ 6a3ucom. O603Ha-
YeHUs Y3JIOB, HAINpaBICHUM M TUIOCKOcTed B Kpuctaiwe. Kinaccupukanus TBEpAbIX TN IO
XapaxkTepy cui CBs3H. SBnenue nmonumopdusma. JlegekThl KpUCTANIMUECKONW PEIICTKH.

TEMA 3. {udpakuusi B KpHcTa/Iax. 3akoH bparra. OkcrepuMeHTalbHbIE OU-
(bpakMOHHbIE METOJbl PEHTICHOCTPYKTYpHOTO aHanu3a (Meton Jlays, mMerox BpaiieHus
KpHUCTaJljia, METO OPOILKA).

TEMA 4. DuemMeHTbl (pu3ndyeckoi cratucTtuku. ONUCaHHE COCTOSAHUS MaKpOCKO-
MAYECKON cucTeMbl. HEBBIPOKIEHHBIE U BBIPOKICHHBIE KOJUIEKTHBBI. YHMCIO COCTOSIHUWA IJIsSt
MUKpoyacTul. PyHKIHUMU pACTIPENENeHUs Il HEBBIPOKJIECHHOIO M BBIPOKICHHOIO ra3a MUK-
pouactun. Bimsaue temmneparypbl Ha pacupeaenenue ®Pepmu - Jlupaka. YcCioBHE CHATHS
BBIPOXKICHUS.

TEMA 5. TennoBble cBoiicTBa TBepAbIX TeJ. KBaHTOBBINM XapakTep KoyiebaHus pe-
meTku (pononsr). I[lonsTre o HOpManbHBIX KoseOaHUsX penieTkd. CIEeKTp HOPMalIbHBIX KO-
neGaHuii pemeTku. TemmoeMKoCTh TBEpIOro Tena. TermIoeMKoCTh AIeKTPOHHOTo ra3a. TemnoBoe
pacuMpeHue TBEPAbIX Tell. TermonpoBoIHOCTh JUIEKTPUKOB U METAJIIOB.



TEMA 6. 3onHasi Teopusi TBepAbIX TeJl. DHEPreTUYECKUE YPOBHH CBOOOHBIX aTOMOB.
O06001ecTBIEHNE JIEKTPOHOB B KpUCTAIE. DHEPTrEeTHYCCKUN CIIEKTP AJIEKTPOHOB B KPUCTAJLIE
(oHepreTHyeckue 30HBI). 3aBUCHUMOCTb JSHEPrMM DJIEKTPOHa OT BOJHOBOTO BEKTOpA.
O¢ddexTuBHAs Macca 3IEKTPOHA. 3aNoJHEHUE 30H AeKTpoHaMH. [IpOBOAHUKY, TUANEKTPUKH U
noaynpoBogHUKH. CoOCTBeHHble MONYyNnpoBOAHHMKH. [loHsTe o0 aplpkax. IIpumecHbie
nonynpoBogHUKHU. KoHueHTpauus cBOOOIHBIX HOCHTENEeH B moxymnpoBoaHukax. [lomoxenue
ypoBHs ®epmu. HepaBHOBECHBIE HOCUTEIIH.

TEMA 7. J7eKTponpoBOAHOCTb TBEPAbIX TeJl. PABHOBECHOE COCTOSAHUE JIEKTPOHHOIO
ra3a B OTCYTCTBHUE 3JIEKTpUUECKOro nouis. Jpeiid anekTpoHoB moj Bo3aeicTBHEeM Mojs. Bpems
penakcanMu M JJIMHA CBOOOJHOrO mpobera. YiaenbHas 3JIEKTPONPOBOAHOCTH IMPOBOIJHHKA.
DNEKTPONPOBOJHOCTh HEBBIPOKIAECHHOIO U BBIPOXKAECHHOIO Ta30B. 3akoH Bunemana - ®panna -
Jlopenua. 3aBHCHMMOCTh TOABMXKHOCTH HOCUTENIEM 3apsga oOT TeMIepaTypbl. OJIeK-
TPOIPOBOJHOCTh YHCTBIX METAJJIOB. DJIEKTPOIPOBOJHOCTh METAITMUECKuX cruiaBoB. CoOct-
BEHHasl U MPUMECHAas MPOBOJUMOCTHU IMOJYIMPOBOIHUKOB. DPPEKT CHIBHOTO OIS (HapylleHue
3akoHa Owma). Dddexr T'anna. DOTONPOBOIUMOCTH IOIYNPOBOAHUKOB. JIIOMUHECLIEHIIHS.
CBepXIIpOBOAUMOCTb.

TEMA 8. MarHuTHble CBOICTBa TBepAbIX TeJd. MarHuTHOe Mojie B MarHeTUKax
(MOHATUST HAMArHUYEHHOCTH, MAarHUTHOM BOCIPHUMMYKMBOCTH U MArHUTHON TNPOHMUIIAEMOCTH).
JluaMarHuTHbIC, MapaMarHuTHBIE W (eppoMarHUTHbIE Tena. MarHUTHbIE CBOWCTBA aTOMOB.
[Tpupona puamarHeTu3Mma, mapamarHetusma u (deppomaretusma. AHTU(DEPPOMATHETU3M.
®eppomarneTu3Mm. MarauTHsbIi pe3oHaHc. [IoHATHE 0 KBAHTOBOU 3JIEKTPOHUKE.

TEMA 19. KonrakTHble siBjieHusi. PaboTa Beixona. Konrtakt nByx meramioB. KoHTakT
MeTajljja C IOJYNPOBOJAHUKOM. KOHTAaKT JBYyX MOJIYIPOBOJHUKOB C pa3In4YHBIM THUIIOM
npoBoAUMOCTH. [IpuHIMIBI paboOThl MOJYNIPOBOJHUKOBBIX MPUOOPOB, OCHOBAaHHBIX Ha P-N-
nepexoze. IloHATHe 0 MUKPO3JIEKTPOHUKE.

TEMA 10. TepMmodjekTpuyeckHe W TajlbBAHOMATrHUTHbIE sIBJeHUS. DPQheKT
3eebeka. DPdexT Ilenprhe. Ipdext Tomcona. 'anpBaHoMarHuTHBIE sBIeHUS (3¢ dexTh Xoa,
Orrunarcxay3eHa u Hepncra). IlpakTuyeckoe HCMOIB30BaHUE TEPMODIEKTPUUECKHX M Tallb-
BAaHOMArHUTHBIX SIBIICHUM.

5.3 [IpakTn4yeckasi MOArOTOBKA
IIpakTuyeckasi HOAr0TOBKAa

Kon, HaunmenoBanue Uucno YacoB MUCHUIUIMHBI, peali3yeMbie B
HarpaBJICHUE, JTUCIUTITUHBI/TIPAKTUKH | (popMe mpaKTUUECKON MOATOTOBKH
HaIPaBJIEHHOCTh
03.03.02, dusnka TBEPAOTrO Tea Bcero | Cemectp 7
dusuka, Jlex Ip Jlab
dusnka 28 - 28 -
Kon Nunuk | Conepxanue 3aJaHusg Ha | Yucio JacoB MPaKTUYECKOMN
KOMIIETEH | aTop MPAKTUYECKYI0 TOATOTOBKY IO | MOATOTOBKH
1117071 KOMIIET | BEIOpaHHOMY BHIY AeATenbHOCTH | Beero | Jlekr | IMpakr. | JIa0.
EHLUU 1701 3aHATUS | paboT
Bl
OIIK-2 OIIK- | Ha ocHOBe cratuctuku boze- | 14 - 14 -
2.1 ONHIITEHA BBIYKCIIUTH
KOJINYECTBO (hOHOHOB,
NPUXOASIIMXCS  Ha  3aJaHHYIO
4acTOTY KOJIeOaHM.
OIIK-2 OIIK- |Ha ocHoBe 30HHOM Teopuu | 14 - 14 -
2.3 BBIYMCIUTh U3MCHEHUE TOJIIUHEI




cinos  0o0beMHOro  3apsga B
IIOJYIIPOBOAHUKE IpPH  IOJa4e
MIPSIMOTO " oOpaTHOTO
HaNpsHKCHUS

6. MeTOZ[I/I‘leCKI/Ie MaTEepHAJIbI I oﬁyqamumxca M0 OCBOCHMIO JUCHUIIJIMHDbI

1. JucummimHa «@®u3dnKa TBEPAOro TeJja» TMpenHa3HadeHa s (HOpMUPOBAHUS
npodeccHOHATIBHBIX KadecTB (u3uKa-uccienonarens. Pabouee mecto Oyaymiero ¢usuka —
Hay4YHbIE W 3aBOJICKHE JIa0OpaTOpHH, WHXKEHEPHO-(QHU3WYeCKHue, (PU3NKO-MEIUIIMHCKUE U
OPUPOJOOXpaHHbIe yupexJeHus. OH [obKeH OBITh TOTOB K HAay4HO-HCCIIEAOBATENBCKOM,
Hay4YHO-MHHOBAIIMOHHOM, OpraHW3allMOHHO-YIPAaBIECHYECKOM, SKCIEPTHOMW, MEeAarornuyeckoi u
IPOCBETUTENLCKON nesiTenbHOCTH. [loaTomy Hapsiny ¢ (yHIAMEHTaIbHOH  TEOpETHUYECKOU
MOJATOTOBKOM BaXKHO YK€ B CTYAEHYECKHE TOJbl B paMKax UYHUTAEMBIX CIHEIKYpCOB CO3/aTh
ycrmoBusi s GOPMUPOBAHUS W PA3BUTHH KOMIUIEKCA UCC1€006AMENbCKUX YMEHUM u
3HAKOMCTBA € MEMOOamMu HAYYHO20 UCC/1e006AHUS.

2. MH3znoxeHue HOBOTO MaTepHaja Ha JIEKIUSAX MPOBOAUTCS B PAMKAX KOMHJIEKCHOI
TEXHOJIOTMH, KOTOpasi BKIJIIOYAET 3JIEMEHTbl TaKUX MOHOTEXHOJOTHH KaK: 00bACHUMENbHO-
UNTIOCMPAMUGHAA C ONOPON HAa OeAmenbHOCMmHbBII TIOAXON U NPOoOIEeMHYI0 TOCTAHOBKY
BOIPOCOB, UHPOPMAUUOHHO-KOMNBIOMEPHAA TEXHONOTUA. B JEKIIMOHHOM Kypce H3jararrcs
OCHOGbL COBPEMEHHOI 30HHOU Mmeopuu TBEPIBIX TEJl, U3yUYEHUE KOTOPOH IMO3BOJIAET IOHSTH,
nouemMy Bce TBEpAbIE Tella JAENATCA Ha METaJUIbl, MOJIYIMPOBOAHUKHU U AUAICKTPUKH, TIOYEMY OHU
[0-Pa3HOMY BeAyT ceOsl MPU M3MEHEHUH BHEUIHUX MapaMeTPOB - TEMIIEpaTypbl, HAPSIKCHUS,
ocBelEHHOCTU. M3ydyeHWe MaHHOM IUCHMIUIMHBI ~ 3HAKOMUT YydYalmuxcs € (QU3HYECKUMU
nporeccaMu B COBPEMEHHOM MHUKPO3JIEKTPOHUKE, 3TO MO3BOJIAET PACUUPUMb  UX
RONUMEXHUYECKUL KPY2030p U 0000IINUTD 3HAHUS 8 HAYYHYIO MUPOBO33PEHUECK)YI0 CUCTEMY.

3. B pamkax BbIOpaHHOW TEXHOJIOTMH pa3paboTaHa cucTeMa OOY4YEeHHS CTYICHTOB
uccne0o8amenbcKkomy mMemoody 4epe3 BBINOTHEHUE yUeOHO-UCCAe008amenbCKuxX 3a0anuil Kax
Ha TPAaKTUYECKUX 3aHATUAX, TaK U TNPH BBHINOJHEHHM CAMOCTOSTENBHOW  paboThl IO
WHAMBUAYAIbHBIM TBOpPYECKUM 3aaaHusaM. [Ipu m3ydenun temsl: «/{udpakuus B Kpucrauiax.
OKclepUMEHTAbHbIE  METOJbl PEHTTEHOCTPYKTYPHOTO aHAJIM3a» MPOBOJIUTCS JKCKYPCHS B
PEHTTEHOBCKYIO0 Hay4HO-HCCIEA0BaTeNbCKyto Jaboparopuio yHuBepcutTera. OHa mpecienyer
IeNlb — TO03HAaKOMHUTh CTYJEGHTOB C Hay4YyHbIMH 3a/JladyaMd, METOJUKOM U TEXHHUKOU
PEHTIEHOCTPYKTYPHOTO aHaIM3a, 000pyI0OBaHHEM W MPUOOpHOHN 0a3oii raboparopuu (ammapar
JUIsl cTpykTypHOro aHanu3a tuna JIPOH-1), kamepbl A Cb€MKM MOHO- U IMOJIMKPUCTAILIOB,
CpeICTBAa WHIUBUAYalIbHOW 3aIlIMUThI, A03UMETphl). [lo Marepmanam 3KCKypCcHUU CTylIEHTaM
PEKOMEHYETCSI  BBIIIOJHUTH Yy4YeOHO-HccaeqoBaTeibckne 3aganus (1ad.paborel 13 u 14),
omnucaHHble B yuyeOHOM mocobuu: ['ananmneBa M.JI., MouceeB b.M ®usudeckuii mpakTukym (
onTuka): B 2-x 4. Yacts 2. Bonnosas ontuka.— Kocrpoma: KI'Y um. H.A . Hekpacosa, 2002. — c.
41-49.

Bropoe mnocobue ([amanneBa M.JL., Moucee b.M. O®usuueckuii NpaKTUKYM.
PentrenoBckue cnekTpbl. OCHOBbBI PEHTI€HOCTPYKTYpPHOro anajam3a. — Kocrpoma: M3a-Bo
KT'Y um. H.A.Hekpacosa, 2003.- 46 cTp ) COAEPKUT peKOMEeHAAIMH 10!

1) u3ydeHnIo TEOPETUIECKOTO MaTepruaa (0COOCHHOCTH PEHTTEHOBCKUX CIIEKTPOB), C. 5
-13,17-27.

2) BBINOJHEHUIO MPAKTHUYECKUX PACUETHHIX Y4eOHO-UCCIeA0BATENbCKUX 33/aHul Ha
OTIpe/ieNIeHUe MapaMeTpOB JIEMEHTApHON SYeHKH Mo JudpakTorpaMmam mMarepuana, ¢ 26 - 29;

3) MNOAroTOBKE K TEMAaTHYECKOMY TECTHPOBAHMIO IO BOMPOCAM: OCOOCHHOCTH
TOPMO3HOTO M XapaKTEePUCTUYECKOT'O PEHTT€HOBCKHX CIIEKTPOB. c. 6-10, 33.

Bce 3amanus chopmynupoBaHbl B TEpMHHAX JEHCTBUM: OMUCATh, MPOAHATU3UPOBATH,
BBIUWCIINTH, CPABHUTH, CJIENIATh BHIBO/I.



[Tpu TakoM JeSATETBbHOCTHOM IMOJAXOJE peaTn3yeTcs pazeuearouian GyHKIHS 00ydeHUs
1o JaHHoi jucuumivHe. CTyAEHThI PH BBIIOIHEHUU y4eOHO-UCCIIEI0BaTEIbCKUX 3aJaHUN B
paMKax TpOTrpaMMbl  CaMOCTOSITENLHOW PabOThl 3HAKOMSATCS C HAYYHBIMH IyOJIMKaIMSIMHU,
ydaTcsi pa3pabarelBaTh pedepaTHBHBIE COOOLICHMS M BBICTYNATh C JOKJIaJaMH Ha CEMHHapax,
HaIpHUMep, 110 TAKUM TEMaM:

o PenTreHoaudpakroMeTpuyeckiii METOA UCCIIEA0BAHUS CTPYKTYPBl KPUCTAIJIOB.
®a30BbIii aHATN3 TOTMMOP(HBIX MaTepHAaJIOB.
ITonynpoBonuukosbie npuéMuuku K-, Bugumoro un Y@ -uznydenus.
[Tpuniun paboTh! MOIYIPOBOAHUKOBOTO JIa3epa.
[Tonmy4yeHne MCKYCCTBEHHBIX aiMa3oB. JIabopaTopHOe MOJAEIMpPOBAHUE MPOLECCOB
BHYTPU MaHTHH 3EMIIU.

o [Tpunnum paboThI MOTYIPOBOAHUKOBBIX (POTOIIEMEHTOB B (POTOIMOIOB.

° Hatanku Xojia.

o JlOoCTH)KEHHsI HAyKH B 00JIaCTH HAHOTEXHOJIOTUH.

OOcyxzaeHue JOKIaJ0B MOXHO TmpoBoauTh B Jlenb Haykm Ha cryneHueckoit
KOH(EpEeHIIMH WM HA TTPAKTUYECKOM (CEMUHAPCKOM ) 3aHSATHH.

4. 3HaKOMCTBO C Hay4YHbIMH METOJIaMH HCCIIEIOBaHMS CIENyeT NMPOJODKUTh U Jalblile
Ha JIEKIMSAX M CEMUHapax Mpu OOCYXKIEHUH TAaKMX OCHOBOIIOJIATAIOUIMX TEM Kypca, Kak
Ocnoebt  30HHOU — meopuu.  OneKmponpoeooHocms  meepobix  men.  Onmuueckue u
gomosnekmpuueckue npoyeccol 8 meepovix menax. Ilonynpoeoonuroswie nasepei. Ilporpammoit
Kypca «®uU3MKa TBEpAOro Tejaa» HE IPEelyCMOTPEHO BBINOJIHEHUE Ja0OpaTOpPHBIX paldoT
CHEUHATBHOTO (U3NYECKOrO TMpakTHKyMma. llodToMy mnsi pasBUTHS UHMENIEKMYANIbHO2O0
nomeHyuania,  HABBIKOB B OTOOpe HAay4yHOM MHGpOpMALMM CTyIEHTaM Hapsly C pELICHHEM
pacueTHBIX 3a/1a4 MPEIJIOKEH KOMIUIEKC IKCHEePUMEHMANbHO-PACUEMHBIX UCCIe008aMENbCKUX
3alaHM Ha OCHOBE (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH, B3STBIX W3 HAYYHBIX CTaTel u
MOHOTpaduii.

Mertoanyeckre peKOMeHJAIMH 110 UX MCII0JIb30BaHUIO B yUEOHOM IPOLIECCE OMUCAHBI B
cratee: l'amanneBa M.JI., Moucees b.M. ®@opmMupoBaHHe TBOPYECKOI0 MBILLICHUA U
HCCJICNOBATEIBCKHX  HABBIKOB B IIpouecce  y4eOHO-HAYYHO-HCCJIEJ0BATENbCKOM
AesiTeJIbHOCTH cTyAeHTOB // TlpemonaBanue WHQOPMAIIMOHHBIX W €CTECTBEHHOHAYYHBIX
TUCIUTIINH /MaTepralibl MeKBY30BCKOM HaydyHO-MeTOau4ecKkoi koHpepeHimu. — Koctpoma:
KI'Y um. Hekpacosa, 2007.- ¢.38-43.

ITpumep 1. Paccumtarh MeTONOM CTPYKTYPHBIX aMIUIUTY[ CHEKTpP IU(PAKIMOHHBIX
orpakennit B kpuctaimax CdS u CdO. CpaBHUTH pacuéTHBIC U HKCIEPUMEHTAIbHbBIC JTaHHBIC
IO NIPEJIOKEHHON PEHTTEHOTPAMME.

[Tpumep 2. Ilo rpaduyeckoil 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH OT TEeMIEpaTyphl AJs
HEKOTOPOTO IMOJIYIPOBOJAHUKOBOIO MaTepuana ONpeAeIuTh: a) MUPUHY 3alpelieHHON 30Hbl —
AE u 0) sHepruto aktuBauuu npumeceit — AE,. Kaxoii aTo marepuan?

5. BelmeonucanHble CIOCOOBI HAKOTUICHUS M KaYeCTBEHHOTO YIIyOJeHUs 3HAHWHA B
npouecce y4eOHO-MCCIIeIOBAaTENbCKOW — JESATENIbHOCTH  MOXHO  OTHECTH K mpoueccy
koncmpyuposanusn ((HpopMHupoBaHUs) CUCTEMBbI 0a30BBIX 3HAHWU. B 7 cemecTpe CTyAeHTHI 3
Kypca BBINOJHSIOT KypCOBYIO paOoTy, KOTOpas MO CBOEHl TeMmaTuKe, Kak MpaBUJIO, CBA3aHa C
Oynymei  mumioMHOM — pabortoit. Ha  sToM  »Tame  uWcCleIOBaHHWS ~ TPOUCXOIUT
nepekoncmpyupoganue 3Hanuii. Ha 9Toil cramuum  oOydeHHUS MPOUCXOIUT CMEHa  BHUAA
JEATEIbHOCTH C TEOPETHYECKOM Ha 3KCHEPUMEHTAIbHO-NIPAKTHYECKYIO NPH HMCIOJIb30BaHUHU
UH(OPMAIIMOHHO-KOMIIBIOTEPHBIX TEXHOJIOTHIA:

o BBIOOp MeTona, (GOpMyIUpOBaHHWE LEIM U MPOEKTUPOBAHHE METOIUKHU
DKCIIEPUMEHTA, aICKBATHOM NTOCTABIICHHOM 3aJa4e;



. NpakTHYecKas  pealu3alus  alropuTMa  HCCICAOBaHUS,  T.e.  Hajaaka
9KCIEPUMEHTAIBHOW YCTAHOBKH, OTOOP COBOKYIHOCTH MPHUEMOB W OMEpaluii M0 U3MEPEHHUIO
(U3HYECKUX BEIIUYMH;

° MPOBEICHUE

3allJIaHUPOBaHHBIX

OKCIICPUMCEHTAJIBHOI'O MaT€purajia.

W3MEpPEHUI u

pacuéToB,

coop

Ha crnenyromem ostame wuccieOoBaHUS — TPHU BBIOJHEHWW TUIUIOMHON pabOTHI —
IPOUCXOTUT PEKOHCMPYUpo8aHue 3HAaHUI Ha HOBOM, 00Jiee BBICOKOM YPOBHE:
o 00paboTKa ¥ aHAJIM3 PKCIIEPUMEHTAIBHBIX PE3Y/IhTaTOB;

pe3yabTaTaMu  HE3aBHCHMBIX

L COIIOCTAaBJICHUC

UCCJIEJOBAaHUM IPYTHX aBTOPOB;
o MMOCTPOCHHUE MOJICIIH SIBJICHUS Ha OCHOBE IMITMPUIECKIX 00001IeHUH;

Bribop TexHonoruu oOydeHHs
IIOCTAaHOBKY  pa3sHOYPOBHEBBIX
UCCIIEIOBATEIHCKIX

POOJIEMHBIX

MOJIYYEHHBIX  PE3YJbTaTOB

n

BBIIBIDKEHHE HAYYHOU THIOTE3HI 711 OOBSICHEHHS Ha0JIF01aeMbIX MTPOIIECCOB;
MPOBEJICHUE KOHTPOJIHLHOTO IKCIIEPUMEHTA 10 TIPOBEPKE TUTIOTE3BL;
TEOPETHYECKOE 0OBSICHEHNE HAOIIOJaEMbIX 3aKOHOMEPHOCTEH;
MOJIBEJICHUE UTOTOB UCCIICIOBAHUS M (POPMYITHPOBAHUE BBIBOJIOB.
CTYJCHTOB HCCJICJIOBAaTEIBCKOMY METOJIy depes
yueOHO-UCCIIeIOBATEIbCKIX
3aJa4  CIIOCOOCTBYET PAa3BUTHIO HWHTEIUICKTYaJTbHBIX CIOCOOHOCTEH,

Hay4HO-

HAay4YHOI'O MBIIJICHU, HHTeraTHBHOﬁ CHUCTEMbI HpO(beCCI/IOHa.HBHO 3HAYUMBIX KOMHGTGHHI/Iﬁ u
HaBBIKOB CaMO0OOpa30BaHUsI.

6.1. CamocrosiTesibHasi padoTa 00y4arOUUXcs 1Mo AUCHUIIAHE (MOLYJII0)

Ne Pa3znen (Tema) 3amanue Yacel MeTtoandyeckue dopma
I JUCHHUIIJIMHBI PEeKOMEHIAIUH 110 KOHTPOJIA
BBINOJIHEHU IO
3alaHusA

1. | Kpucrannnyeckas Bonpocsr TeOpI/II/Il) : N3yuuts TEOpHUIO Omnpoc
CTPYKTYpa TBEPBIX [1, T 1.] 0 yKa3aHHBIM
TeN. DIEMEHTBI [2,81-811] 4 yaeOHUKaM,

CUMMETPHHU [3, c. 5-13] MIPUMEHUTD €€ JIsI
[4, Ne 6.193 - 6.199] peleHs 3a/1a4.

2 | dudpakuus Bomnpocs! Teopun: Pexomennanuu Ompoc
PEHTIeHOBCKHUX Jiyueit. | [3, ¢. 17-27 ] yKa3aHbl B U3aHUU
3akon Bynbda - bparra | 3amauu [4, Ne 5.162 [3c. 5-13]

4
-5.167]
[ToaroroBuTh
JOKJIaJT

3. | Meroasl Bomnpocs! Teopun: Pexomennanuu Ompoc
penTrenoctpykrypuoro | [3,¢. 17-27 ] yKa3aHbl B u3ganuu | Tect
aHau3a. [2, c. 15. 28] 4 [3, c. 27-43] Jloxnan

[3, c. 35-42]

4. | TennoBsie KoJeOaHUS Bormpocsr Teopun: Pexomennamm KonTtp. pao.
PEIIEeTKH. [1,Tn. 5, 6] yKa3aHbl B u3ganun | Ne 1,
TemmoeMKoCThb [2, 830 — 34]; [3, ¢. 33]

KPHUCTAJJIOB [4, Ne 6.200 - 203; 4
Ne 6.209 — 218].

5. | DnemenTs! pusndeckoit | Bonpocsl Teopuu: 4 N3yuuts Teoputo JHoxkiaz ¢

CTaTHUCTHKH. [2, § 23 - 28] 10 yKa3aHHBIM pe3eHTaIH




Camocr. pabota y4eOHMKaM, e
Ne 1-53 MPUMEHHTD e s
peleHus 3a/1a4.

6. | Ypoau ®epmu B Bonpoce! Teopun: N3yuuts Teoputro Omnpoc
KpHUCTaIax. [2, 8 27];. 0 yKa3aHHBIM

yaeOHUKaM

7. | DOHepreTnueckui Bonpoce! Teopun: N3yunts TEOpUIO Onpoc
CIEKTp JEKTPOHOB [1, Tn. 7] M0 YKa3aHHBIM Tecr

[2, 8 25 - 27]; yueOHHKaM,
Camocr. pabora IIPUMEHUTD €€ AJIs
No 1-53 perieHus

8. | IIpoBonHuKH, Bormpocs! Teopuu: N3yuuts TEOpHUIO Kontp. pad
MOJIYITPOBOJTHUKH U [1,Tn7,8. 10 yKa3aHHBIM No 2
TUDIICKTPUKHU. [2]8 42 - 46; yaeOHUKaM,

Camocr. pabora MPUMEHUTH €€ TSI
Ne 1-53 peLeHHs

9. | IlpoBoaumocTh Bomnpocs! Teopuu: N3yunth TEOpUIO Onpoc
3JIEKTPOHHOTO Ta3a. [1] I'n. 8. 10 yKa3aHHBIM CobecemoBa
3akoH Bujiemana - [2] § 47 - 51; yueOHHKaM, HUE I10 JIOM.
®panna. Camocr. pabora IIPUMEHUTH €€ U1 | CaMOCT-01

No 1-53 perieHus 3a1ay. pabore

10 | DnexrponpoBoaHocTs | Bompocsl Teopun: N3yuuts Teoputo Omnpoc
METaJUIOB U [1] T'n. 8. M0 yKa3aHHBIM Tecr
IOJTYTIPOBOTHUKOB. [2] 8 53 - 57; yueOHHKaM,

Camocr. pabora MPUMEHUTH €€ TSI
Ne 1-53 peleHus 3a/1a4.

11 | Ontuueckue u Bomnpocs! Teopun: N3yuuts TEOpHIO Kontp. pad
doTrosnexTpudecKue [1] T'n. 12. M0 yKa3aHHBIM Ne3
cBoiicTBa TBepabix Tent. | [2] § 60 — 61; yueOHHKaM,

Camocr. pabora IIPUMEHUTD €€ AJIs
Ne 1-53 perieHus 3a1ay.

12 | Pabora BeIXOSA. Bomnpocs! Teopun: N3yunts TEOpUIO Onpoc
KonrakT aByx [2] 8 73 -78. 10 yKa3aHHBIM CobecemoBa
METAJUIOB HITH yueOHHKaM, HUE T10 JIOM.
TIOJTYIIPOBOTHIUKOB MPUMEHHTD € I | CaMOCT.
Tepmoonexktpuueckue u | Bormpockl Teopun: peleHus 3a/1a4. pabote
rajlbBaHOMarHUTHBIE [2] 8 79 - 83.

SIBJICHUS
Ipumeyanue V: 3amaHus Mo U3yYEHHIO TEOPETHIECKHX BOIPOCOB JAHBI 10 M3AAHUSM |1

- 3]

1. [TaBnos I1. B., XoxnoB A. @. ®usuka tBepaoro Tena: Yued. — M.: Beicur. mik.; 2000.—
494 c.

2. Emuganos I''. ®usuka TBepaoro tena: YueOHoe mocobue, 4-¢ mu3a., crep.— CIIO.:
W3n. «Jlaas»; 2011.— 288 c.
3. T'anaanesa M.JI., MouceeB b.M. ®usnueckuii mpakTHKyM. PEHTT€HOBCKHE CIIEKTPHI.
OcHOBBI peHTreHocTpyKTypHOro ananusa. — Kocrtpoma: Uzn-Bo KI'Y um. H.A.Hekpacosa,
2003.— 46 c.

4. Uponos U. E. 3anaun no obmeit pusuke. — CII6. : M3a. Jlans, 2001. — 426 c.

6.2. TemaTuka u 3a1aHUA ISl TPAKTHYECKHUX 3aHATHI




@®opMoil OTYETHOCTHM MO MJAHHOW JAWCLUIUIUHE sBiIgeTcsS 5K3aMeH. HeoOxonumsie
YCIIOBUS AOITyCKa K DK3AMEHY:

. Hannune moHOTro KOHCIIEKTA JIEKIUM.
o CobecenoBaHue Mo TOMAITHEN CaMOCTOATEILHON padoTe.
o BrimonHenue TpéX KOHTPOIBHBIX padOT C MOJIOKUTEIBHBIM PE3yIIbTaTOM

Hwxe npuBeneHsl NpUMEpHbIC IUIAHBI MPAKTUYECKUX 3aHATUW. 3aJaHuld  JaHbl 1O
BBIIIICHA3BAaHHBIM B pa3jesie 6.1 u31aHusiM OCHOBHOTO CITHCKa JUTeparypsi [3, 4]

Cemunap 1-2. Cuiibl CBSI3H.

Obcyacoaemvie sonpocwl. Cunbl Ban-nep-Baanbca, nonHas cBsizb. BomopoaHasi CBsI3b.
ConoctaBneHue pa3ivuHbIX BHIOB CBsI3W. Cuiibl OTTalKuBaHUs. Pa3HOBeCHblE MOCTOSHHBIE
peleTKy. DHEpPrust CBsI3U.

Cemunap 3-4. BHyTpeHHsIsI CTPYKTYPa TBepPAbIX TelJl.

Obcyscoaemvle 6onpocwi: Kpucramnuueckas pemerka. Habop omepauuii cumMeTpuu.
bazuc wu kpucramnmdeckas crpykrypa. [IpumutuBHbIE guelikd. OCHOBHBIE  THIIBI
KPUCTANTMYECKUX PELIeTOK: pemeTku bpase, pemerku ¢ Oasucom. OO0O3Ha4YeHUs Y3JIOB,
HaIpaBJICHUH U IUIOCKOCTEN B kpucTauie. Muaexkcel Musnepa.

3amauu A penieHus Ha 3anatun:  [4, 6.193 — 6.196]

3amaun s camocrosteabHoi padoTel: Ne (1 — 5) u3 pasaena «3amaun o kypcy OTT».

Cemunap 5-6. /Iluppakuusi peHTreHOBCKHX Jy4eil B KpUCTa/Iax.

Obcyorcoaemvie onpocwi: PeHTreHoBCKHE cIeKTphl. 3aKoH Bynbda-bparra.

3amauu A peiieHus Ha 3ansatun:  [4, 6.141 — 6.146].

3agaun 15 caMOCTOSTEebHON paboTsl: [4, 6.147 — 6.151].

Tectsr: [3, c. 35 - 43].

CemuHap 7-8. JkcnepuMeHTAIbHbIE MeTOAbI PEHTTeHOCTPYKTYPHOI'0 aHAIN3a

Obcyacoaemvie sonpocsi: Meton Jlays, mMeTon BpaimieHus Kpuctaimia, meron Jlebas-
[leppepa.

Hoknan Ha TeMy «PeHTreHoau(ppakTOMETPHUECKUI METOJl MUCCIENOBaHMs CTPYKTYPHI
KPHUCTAIIJIOBY.

[IpakTHyeckoe 3ajaHMe Ha OINpENEICHUE MEPUOJIOB KPHUCTALIMYECKOW PEIIEeTKH IO
nebaerpamme. [3, c. 27 - 30]. 3amauwm s pernenus Ha 3ansatun:  [4, 6.162 — 6.165].

3amauu s caMOCTOsITeIbHON paboThl: [4, 6.166 — 6.167].

Cemunap 9-10. Kontponwsnas padora Ne 1 « Ctpykrypa TBepaoro Teina. MeToJbl
PEHTIeHOBCKOM audpakroMeTpun», Bapuathl (1-8) [3, ¢.33-34]

Cemunap 11-12. DiemeHTHI GU3HYECKOH CTATHCTHKH.

Obcyscoaemvle  80NpoChL: Onucanue COCTOSHUS MAaKpOCKOIMYECKOH CHCTEMBI.
HeBbiposkieHHBIE U BBIPOXKACHHBIE KOJUIEKTUBBL. YHUCIO COCTOSHUN Jii MHMKPOYACTHULI.
OYHKINH pacIpeIeIeHUs TSl HEBBIPOKICHHOTO U BRIPOKICHHOTO ra3a MUKpoUacTHil. BriusHue
TeMnepaTypsl Ha pacnpeneneane @epmu - Jlupaka. Y ciioBre CHATHS BEIPOKICHHUS.

Hayunoe cooOuienue ¢ npezenmayueii na temy « Craructuka ®epmu-upakay. 3agaun

st perenns Ha 3aHsTan: Ne (10 — 13) u3 paznena «3amgaqyn no kypey OTT»,
3amaun IS camocTosTenbHOU paboTe: Ne (14 — 16) m3 pasmena «3amadu 1Mo Kypey
OTTr».

Cemunap 13-14. TenJioBble CBOiicTBa TBEPIBIX TeJI.

Obcyscoaemvle  6onpocul. KBaHTOBBIA xapakTep KojeOaHus pemeTkd ((poHOHBI).
[TonsiTe 0 HOpManbHBIX KoJieOaHMSIX pemeTKH. CHEeKTp HOPMaJbHBIX KOJNEOAHWH pPElIeTKH.
TermoeMKoCTp TBEPAOro Tena. TemnoeMKOCTh AJIEKTPOHHOrO Ta3a. TelioBoe paclIupeHUe
TBEPAbIX TeA. TerIonpoBOAHOCTh AUAIEKTPUKOB U METAIIJIOB.

3amaun a1 pemreHus Ha 3ausatun: [4, Ne 6.200 — 6.203]

3amauu s cCaMOCTOsITeIbHOU paboThl: [4, 6.211 — 6.213].

Cemunap 15-16. 3oHHasi Teopusi TBEPAbIX TeJl.



Obcyscoaemvie  6onpocvl.  DHEPreTHUECKHE  YPOBHH  CBOOOJHBIX  aTOMOB.
DHEPreTUYECKUN CIEeKTP SJEKTPOHOB B KpHUCTaie (dHEpreThdeckue 30HBI). DPdekTuBHAsS
Macca QJIGKTPOHA. 3arlojIHEHWE 30H  JJIeKTpoHaMH. [IpOBOIHMKHM, JUAJIEKTPUKH U
nonynpoBogHUKU.  CoOCTBEHHBIE  MONYNPOBOAHMKH.  [IpuMecHble  MOTYNPOBOJHUKH.
Konnenrpauuss cBoOomHBIX HocuTeneil B momympoBonHukax. [lomoxkenue ypoBHs Depmu.
HepaBHOBeCHBIE HOCUTEIH.

3amauu A penieHus Ha 3anatun: [4, 6.220 — 6.222].

3agaun s CaMOCTOSTEIbHON paboThI: [4, 6.223 — 6.224].

Cemunap 17-18. DjekTponpoBogAHOCTh TBEPABIX TeJl.

Obcyscoaemvle 6onpocvl: PaBHOBECHOE COCTOSHHE JJIEKTPOHHOI'O ra3a B OTCYTCTBHUE
anekTpudeckoro mons. [peiid smaexTpoHOB moOa Bo3AeicTBHEM mmoyiss. Bpemsi penmakcanuu u
JUTMHA CBOOOHOTO TIpodera. Y aenbpHasi JIEKTPOIPOBOIHOCTh MPOBOJIHUKA.. 3aKOoH Buaemana -
@®panua - JlopeHua. 3aBUCUMOCTh MOABMXKHOCTH HOCUTENEH 3apsja OT TeMIIEpaTyphl. DJeK-
TPOIPOBOJHOCTh YHUCTHIX METAJIOB. DJIEKTPONPOBOAHOCTh METAJUIMUECKUX criaBoB. CoOcCT-
BEHHAs ¥ MPUMECHAs IIPOBOIMMOCTH MOTYIPOBOAHUKOB. JddexT Xomna.

3amaun ays perreHus Ha 3auatun. [4, 6.232, 6.235, 6.236].

3amauu a5 caMocTosITebHON paboTsr: [4, 6.233, 6.244, 6,237, 6.238].

Cemunap 19-20. Kontponsnas padota Ne 2 «OCHOBBI 30HHOH TEOPHUH TBEPIBIX TEII»,
BapuaHTHI 1-4.

Cemunap 21-22. Ontuuyeckue U (poT03/1eKTPHYECKHE CBOICTBA TBEPABIX Tel.

Obcyacoaemvie  6onpocvl: Buabl B3auMonencTBUS cBeTa C TBEPIABIM TEJIOM.
[Tornomenue cBeTa KpUCTaJIJIaMHU. DOoTONPOBOIUMOCTD MOJIYTIPOBOIHUKOB.
@DOTOdNIEKTpUUECKHEe MPUEMHUKK — U3Iy4eHHs, HX XapakrepucTuku. CHOHTaHHOE U
MHAYLMPOBaHHOE U3inydyeHue. IlomynpoBogHuKOBbIE Ja3epsl. JIFOMMHECLIEHLINS.

3amauu g pemreHus Ha 3anatun: Ne (52 — 53) u3 pasznena «3anaun mo kypcy @TT»,
3amaun s camocrtositenbHOU paboTe: Ne (54 — 55) u3 pasmena «3amgauu mo Kypcy
DOTT»,

Cemunap 23. KontponpHas pabora Ne 3 «DIeKTpONpOBOAHOCTh M TEIMIOEMKOCTH
TBEPABIX TEN», BApUaHTHI 1- 4.

Cemunap 24. MarHuTHble CBOMCTBA TBEPABIX Tell.

Obcyscoaemvie 6onpocvl: MarHuTHOe TOJ€ B MarHeTMkax. MarHuTHBIE CBOWMCTBa
aTOMOB. [Tpupona JamMarHeTu3ma, rnapamMarHeTu3Ma u beppomarueTusma.
AnTtudeppomarnerusm. dPeppomarHeTusM. MarHuTHeli pe3oHaHc. [loHATHE O KBaHTOBOM
JEKTPOHUKE.

Cemunap 25. KoHTaKkTHbIe SIBJICHHS.

Obcyoicoaemvie sonpocwt Pabota Beixoga. KontakT aByx metawioB. KoHTakT Meramia ¢
NOJIyIPOBOJHUKOM. KOHTAaKT ABYX MOJIYIPOBOAHUKOB C Pa3IMYHBIM TUIIOM IPOBOJUMOCTH.
[TpuHIMIIBI paOOTHI MOTYIPOBOAHUKOBBIX IPUOOPOB, OCHOBAHHBIX Ha P-N- Iepexo/ie.

Cemunap 26. TepmodsieKTpuieckue U ralbBAHOMATHUTHbIE SIBJICHHUS.

Obcyacoaemvie sonpocvr Ipdext 3eedexa. DPdexr Ileapthe. Dddexkr TomcoHa.
["aneBanomaruutHbIe siBIeHUS (3ddexTh Xoma, DTTuHrcxay3ena u Hepucra). [Ipaktuueckoe
UCIIOJIb30BaHUE TEPMOIJIEKTPHUUCCKHUX U TaTbBAHOMATHUTHBIX SIBIICHUH.

7. IlepevyeHb OCHOBHOM M JONOJHHUTEIbHOM JTUTEPATYPbI, HEOOXOAUMOI 11
OCBOCHUS TUCUMILJIMHBI (MOYJIs1)

OcHoOBHAA.
1. ITaBnos I1. B. ®usuka TBepaoro tena : Yued. s CTyA. BbICII. yuel. 3aBe/icHUH. - 3-¢
u3., crep. - M. : Beicur. k., 2000. - 494 ¢. (16 3k3.)



2. Enudanos I'. U. dusuka tBepmoro tena : Yued. mocobue st BTY30B. - 2-€ W31,
nepepad. u gor. - Mocksa : Beicm. mik., 1977. - 288 c. (49 3k3.)

3. T'amanueBa M. JI. ®usnyeckuil npakTHKyM: PeHTreHoBckue cnekTpbl. OCHOBBI
PEHTTEHOCTPYKTYpHOTO aHanu3a. - Koctpoma : KI'Y, 2003. - 46 c. (35 9k3.)

4. Uponos U. E. 3agaun no obmieit pusmuke : yued. mocodbue. - 3-e uzn., ucmp. - CIIO. :
Jlansb, 2001. - 416 c. (20 7k3.)

JdonmoHuTebHASA:

1. Manenyar O. ®usuka tBepaoro tena : Jlokanus. cocrosuus: Ilep. ¢ HeMm. u aHr. -
Mockaa : Hayka, 1985. - 184 c. (6 3k3.)

2. Kurrens Y. Bregenue B ¢pusuky TBepnoro tena : [yded. pykoBojacTBO| / mep. ¢ 4-ro
amepukanckoro u3zl. A. A. I'yceBa u A. B. [laxnesa ; oy o6mr. pea. A. A. I'ycesa. - M. : Hayka,
1978. - 791 c. (10 ak3.)

3. ®usmka TBepHOro Tena : AToMHas cTpykrypa TBepabix Tein: Ilep. ¢ anrin. / Ilox pen.
I'.C. XKXnanosa. - Mocksa : Hayka, 1972. - 136 c. (5 7k3.)

4. ®usnka TBEpOro Tea. DIEKTPOHHbBIE CBolicTBa TBepAbIX Tei / Ilep. ¢ anrn.; [Tox pen.
I'.C. XKXnanosa. - Mocksa : Hayka, 1972. - 167 c. (6 7k3.)

5. T'yproB, B.A. ®wusuka TBepAoro Ttena Uil HHXKEHEPOB : ydeOHoe mocobue /
B.A. I'ypros, P.H. Ocaynenko ; Hayd. pexa. JI.A. Anemmuna. - 2-¢ u3., UCIp. 1 J0I1. - MockBa :
Texnocdepa, 2012. - 560 c. - (Mup ¢usuku u texuukn). - ISBN 978-5-94836-327-1 ; To xe
[DneKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233466 (11.11.2018).

8. Ilepeyensb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH

«I/IHTepHeT», HCOﬁXOHI/IMbIX AJA OCBOCHUA IJUCIHUIIJINHBI
DneKTpoHHbIE OMOITMOTEUHBIE CHCTEMBI:
1. YauBepcurerckas Oubanoreka onnan http://biblioclub.ru
2. «JIaup» http://e.lanbook.com/
3. OBC «Znaniumy

9. Onucanue MaTepuaJIbLHO-TEXHNYECKOH 0a3bl, HEOOXOTUMOM /1A

OCYLIeCTBJIEHHUSI 00PA30BaTEJIHHOIO MPoIecca Mo TUCHHUILIMHE
Aynuropust 1S JeKuui
JleKIIMOHHBIE 3aHATUS TPOBOIATCS B AYOUTOPUSAX C TpeOyeMbIM UHCIOM MOCAI0YHBIX MECT,
o0opynoBaHHBIE MyIbTUMenNa (Harpumep, kopryc E, Ne 226, konmndyecTBO MOCaIOYHBIX MECT —
60, MyJTBTHUMEIUIHHBIN KOMIUIEKC, BKITFOYAIOIINI 3KpaH, KOMITBIOTEP U TPOEKTOP)
Aynuropus JAJs1 NIPAKTUYECKUX 3aHATHIA:
Koprmyc E, Ne 304, konmn4ecTBO MOCaA0YHBIX MeCT — 24.
AyIUTOPHMH JISI CAMOCTOATEILHOM padoThI:
UuranbHbli 3an1 xopnyca «E», KOIMYECTBO MOCAOYHBIX MeCT — 22, 9 KoMmbroTepoB (6 1uis
quTaTeNen, 3 I COTPYAHUKOB); | ckaHep.
Uuranbsbii 3an1 kopnyca «bl», xonmdectBo mocamounbix MecT — 200. 3 xommnbrorepa JUist
cotpyaHukoB; 1 mpunrtep; 1 xormmup/mpuntep; 1 mpoekTop; 2 sKpaHa JJjis mpoekTropa; 1| Bopora
«AHntuBop»; 1 WIFI-Touka nocryna. JInnensnonnoe I[10: AUBC MapkSQL.
Komnerorepusiii kimacce, xkopnyc "E", ayn.227, xoiuuecTBO MOCaaO4YHBIX MecT — 16, biok
cucremubli KM Office T3-4170, monutop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
norosop Ne 50155/51P4393 or 12.12.2014 ¢ OO0 Codr-naita ITpoektsr, MathCAD Education
norosop Ne 208/13 ot 10.06.2013 ¢ OOO KOuutAnsdaCodrt.



http://biblioclub.ru/index.php?page=book&id=233466
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXU3FKYmJnQnhrYzZoYmkwVW42aTFvZmxWdHkwVzJXb1gzSTFvR0RkRm1YZTFZOGIwMkVHUE51cGc5bV9VdmZZckpmNkJ2dTQtb1FT&b64e=2&sign=b6091e6f0229e74121d5e16e23beb930&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWRQNWpQQ25QRU02MmtNa0EzcEJlOHFxOEpiQ2s0TjR6TnhGb1NFZld4WTY2X2hXNHVaLW1pRkV3MUVRdHcyNnpBYXVsaGV6YVNhZHZ4U1lFRU04Wmc&b64e=2&sign=3108cc9d3b1688a1d18a58ed46254da4&keyno=17

AHHOTAIMA
HaumenoBanue ®Du3nKa TBEPAOro Tejia
TUCITUTLTAHBI
Hampasnenue 03.03.02-®usmnka
MOJITOTOBKH
HanpasnenHocTs ®dusuka
MOJITOTOBKU
TpynoeMKoCTh 3aueTHBIC CAMHHIIBI Yacel
JIUCLIUTUINHBI 5 180
DopMBI KOHTPOJIS DK3aMeH
OcCHOBHOM  TIeNBI0O Kypca SBJISETCS IIOATOTOBKA OakanaBpoB  (U3MKM K  HAy4IHO-
HCCIIEZIOBATENIbCKOM, HAYYHO-MHHOBAIIMOHHOM, OpTraHU3aIMOHHO-YIIPABICHIECKOI u
MeIaroru4eckoil 1eaTeIbHOCTH B HAyYHO-HUCCIIEIOBATEIbCKUX MHCTUTYTAX, BBICIIUX U CPEIHUX
y4eOHBIX 3aBENCHHIX, JIa0OpaTOpUAX, KOHCTPYKTOPCKHX WJIM TPOCKTHHIX OrOpo, Ha
PEIITPHUSITHSIX
MO3HAKOMHUTH CTYICHTOB C pa3MYHBIMU THUIAMH CBS3M B TBEPAbIX TelaxX, 3JIeMEHTaMH
CTPYKTYpPHOU KpucTamiorpaduu, crioco0aMu OrpeIeeHIs] KPUCTAUNIMYECKUX CTPYKTYD;
MEXaHUYECKUMH U TEeTJIOBBIMU CBOMCTBAMH KPUCTAILIOB;
C OCHOBHBIMH TOJIO)KCHUSMU 30HHOW TEOPUU TBEPHABIX Tel, OOBSCHUTH Ha €€ OCHOBE WX
JEKTPUYECKUE, ONITUYECKHE W MarHUTHbIE CBOMCTBA;
OMHCaTh YCTPONCTBO ¥ TPHUHIUI JEHCTBUS TBEPAOTEIBHBIX JIa3epOB, MPUOOPOB Ha p-N
nepexoyiax.
JlanHas JAMCUMIIMHA M3y4daeTcsi B  CEIbMOM-CEMECTpe 00pa30BaTeIbHOW MpPOrpamMMbl
MOJITOTOBKU OakanaBpoB (GU3UKH U OTHOCUTCS K 0053aTeIHHON YaCTH.
OIIK-2: Croco0eH TpoOBOIWUTH HAydHbIE HCCIEAOBAaHUS (PU3UYECKHUX OOBEKTOB, CHUCTEM U
IpoLeccoB, 00pabaThIBaTh U MPEACTABIATh SKCIIEPUMEHTAIbHBIE TaHHBIE.

TpeﬁoBaHml K YPOBHIO OCBOCHHUSA COACPKAHUA TUCIHUIIIINHBI:

3HATh:

— KJIAcCHU(UKAIMIO TBEPIBIX TN IO TUIy XUMHYECKOH CBS3M M THUIy KPHCTAJUTHYECKOH
CHCTEMBbI;, METOJbI OIPEICICHNUS aTOMHOW CTPYKTYpPbl KPUCTAUIOB M  IapaMeTpOB UX
9JIEMEHTAPHBIX SUEEK; THIIBI 1e(EKTOB;

— OCHOBHBIE ITOJIOKCHUSI KBAHTOBOW TEOPHH TBEPJOTO Tela; NPUYHUHBI Pa3IeICHHs TBEPIBIX TEI
Ha TIPOBOJJHUKH, AUAJICKTPUKHU H TIOJyIPOBOTHHKY;

— METOJABl JKCIIEPUMEHTAILHOTO OINpPEICNICHUS W TEOPETUYECKOro pacyeTra OCHOBHBIX
HapaMeTPoB, XapaKTEPU3YIOIINX UX JIIEKTPHIECKHE, ONITHYECKUE ¥ MarHUTHBIC CBOWCTBA,;

— COCTOSIHUE N3yYEHHOCTH IpobsieM (GU3HKH TBEPIOTO Tela

yMeThb:

— 00BSCHATH BOSHUKHOBEHHE PA3JIMYHBIX THITIOB XUMHYECKHUX CBS3€H B TBEP/BIX TEJaX Ha OCHOBE
aHaJM3a XapaKTepa CUJI MEKaTOMHOTO B3aUMOACUCTBHS B KPUCTAJIIAX;

— ONpeneNnsITh OCHOBHBIC 3JIEMEHTHI CHMMETPHH KpHCTa/UIa IO (OPMYIIe CHMMETPHH, OOBSICHITD
C TOYKHM 3pEHHsI 30HHOW TEOPHM pa3iMvvMe B CBOMCTBaX METAJUIOB,  IOJYIPOBOIHHKOB,
JIMIICKTPUKOB

BJIAJIETh:

— MeTOJaMH KOJHMYECTBEHHOH OLIEHKH CKOPOCTH 3BYKOBBIX KoJieOaHUII B KpHCTalIax,
temrneparypsl [lebas,




— MeToJaMH KOJMYECTBEHHOM OIICHKHM KOHIIGHTpAIlMd HOCUTENCH 3apsaa, WX IOJBUKHOCTH,

sHeprun Depmu, IIMPUHBI 3alpPELICHHONM 30HBI, JHEPIUMM AaKTUBALlUUM IIpUMECEH B
IOJIYIPOBOJHUKAX U IPYIMX IapaMeTPOB MaTepuaa

— HaBbIKaMU PCHICHUS NPAKTUYICCKUX 3a/1a4 (1)I/IBI/IKI/I TBCPAOTO TCJIa
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