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Yuureib QpU3NKH




AKTYAJIbLHOCTDb UCCJEIOBAHUS:

Y MeHs yke Obl1a padoTa 1o U3y4YeHHUs] KpUCTAIIOB. S
3aHUMajach «BpIpalllMBaHUEM KPUCTAIJIOB MEIH B
JOMAIITHUX YCIO0BUAX». PaboTa 3akiirouanachk B BBISIBICHUU
(haKTOPOB BIUAIOIINX HA Pa3MEPHI, pACTYyIIUX KPUCTAJIIIOB.
HccnenoBanrue KprUCTAJIOB MEHS 3aMHTEPECOBATIO, U S
penrnia MpoAOJKUTE CBOU UCCIICIOBAHUS B 3TOW 00JIACTH.
M3 cipaBOYHUKOB MOXKHO y3HATh, YTO TBEPbIC Mapa]uHbI
SABIISIFOTCS. KPUCTAIUIMYECKUMHU TejlaMu. OTHAKO B
IIKOJbHBIX YUEOHUKAX (PU3MKH 00 ITOM MOYEMY-TO He
cka3aHo. /la 1 He MOX0XM TBEpIbIEe MapaduHbl Ha
KJIACCUYECKHUE MPUMEPHI KPUCTAIUNIMYECKUX TEJT — METAIUIBI U
nén. Ilo BHeMIHEMY BUAY Mapa@uH CKOpee HalTOMUHAET
aMOp(QHBIE TeJIa — MOJUMEPHI UJIN TIJIACTMACCHI.



IIPOBJIEMA UCCJEJIOBAHUSA:

[Tapadun — 3T0 KpUCTaLI?

-Kak o1ieHuTh yICIbHYIO TEIJIOTY MIaBJICHUS napaduHa



. LlETb UCCJIEJOBAHMSI:

-JloKazarh KpUCTAIUIMYECKYIO IIPUPOAY ITapaduHa.




3ATAUN UCCIAENOBAHUSL:

- U3yuuts nureparypy U pecypcol MaTepHeTa

-IIpoBecTr UCCHENOBAHUA T10 BBIABICHUIO
KpUCTAINYECKOM NPUPOAbI napapuHa

-OnpenenuTh yACAbHYIO TEIJIOTY MIABJICHMS NTapaduHa

-Haiiti 00acTH MpakTUYE€CKON MPUMEHUMOCTH
napadurna



METOABI UCCJIEJTOBAHUS:

1 - U3yYECHUE Y aHAJIU3 JIUTEPATYPhI

- IPOBCACHUC JKCIICPUMCHTA

- aHaJIN3 IIOJIYUYCHHBIX JaHHBIX.




I'mnore3a uccjaenoBanus

Ecnu napadus 3T0 KpUCTAIIMYECKOE TENO, TO CYIIECTBYET
Y OTIpe/ICTICHHAsl TEMIIEpaTypa IUIaBICHUs napaduHa,
KOTOPAs SABIACTCA OCHOBHOM XapaKTEPUCTUKOU
OTJIMYAIOIIEN KpUCTAI OT aMOpP(HOTO Tena

O0BLeKT uccjae10BaHuA:;
[Tapadun

Ilpeamer ucciie10BaHUSA:

OnpeneneHue TeMiepaTyphl I1aBJICHUS ITapauHa U
yJIEIbHOM TEILIOTHI ILIaBJICHUS NapaduHa.



TEOPETUYECKHUE OCHOBAHUSI

[Tapadua — BelecTBO 0€I0T0 IBETA KPUCTAIUNIMYECKOTO
CTpO€HMS ¢ MoJieKysapHor Maccort 300—450, B
pacIjIaBICHHOM COCTOSIHUM 00JIaflaeT MaJIOl BSI3KOCTHIO.
BennuuHa u opma KpucTaaioB mmapaduHa 3aBUCSAT OT
YCJIOBUM €T0 BBIJCIICHUS: U3 HEPTU ITapaduH
BBIJICJISIETCS] B BHJIE MEJIKHUX TOHKHX KPUCTAJJIOB, a U3
HEe(PTIHBIX TUCTUIISITOB U JUCTUJLIATHBIX pauHATOB
CEJICKTUBHOM OYMCTKH — B BHJI€ KPYITHBIX KPHCTAJIIOB.




BONBIIMHCTBO BEUIECTB KPUCTAIUIU3YIOTCA MPU NIEPEXOJIE U3
XKHUIKOTO COCTOSTHUA B TBepaoe. Harpesasch, TBEp/IbIE BEMIECTBA
MOTYT CHOBA NEPEUTH B KUJKOE COCTOSAHUE, TAK KaK IPU ITOM
YBEJINYUBACTCS CKOPOCTh JBMXKEHUA X MOJIEKYJ. [Ipu HarpeBanuun
TBEPJIOTO BEIIECTBA C LEIBIO MPEBPAILLIEHUS B )KUJIKOCTh €TI0
TeMIIEpaTypa pacTeT 3a CUET NONIOMECHU Teruia. Ho, TOCTUTHYB
TOYKY IUIABJICHUS, TEMIIEPATYPA BEIIECTBA OCTACTCS MOCTOSTHHOW,
XOTS MPOLIECC MOMIOIICHUS TEIUIa MPOAOJIKAETCA. Termno,
HCIIOJIb3YEMOE ISl IPEBPAILICHUS TBEPIOTO BENIECTBA B KUIKOCTb,
HE YBEJIMYMBACTCS MOCJE NJOCTHKEHUSA TOYKU TUIABIICHUS U
HA3bIBAECTCSA CKPBITOM TEILUIOTOM IUJIaBiIeHUs. JIUIb 1OCIe TOro, Kak
BCE TBEPJIOE BELIECTBO MEPEUIET B KUJIKOE COCTOSTHUE, €TO
TeMIIEpAaTypa BHOBb HAUMHAET pacTu. WM3BeCTHO, YTO OAHOMN U3
XapPaKTEePUCTHK KPUCTAINYECKHUX TeJ, OTIMYAOIIUX X OT
aMOpP(PHBIX, ABJHACTCH ONPEACJIEHHAA TeMIIePATypa IUIABICHUA.
JpyrumMu cioBamMu, KOrjua KpUCTAIUIMYECKOE TEIO MPHU IMTOCTOSHHOM
HArPEBAHUU JOCTUTACT TEMIICPATYPHI IJIABJICHUS, €r0 TEMIIEpATypa
HAa HEKOTOPOE BPEMs MEPECTAET MOBBIIATHCSA, U TOJIBKO KOTJIA BCE
TEJI0 CTAHOBUTCSA XUIAKUM, €ro TEMIIEpaTrypa HAYMHAET CHOBA
BO3pacrTarb. Takas ke 3a7epKKa B UBMECHEHUU TEMITEPATyPhI
MIPOUCXOAUT U IIPU OCTHIBAHUU KUJIKOCTH, IIPEBPALIAOIIECIUCS B
KPUCTAJUIMYECKOE TEIIO



IIPUMEHEHUE NTAPA®UHA

be3BpenHocTb NapadpmHa ans nogen obycnosuna
ero npumeHeHmne. OH LUMPOKO UCMOMb3yeTCA B
NULLEBON NMPOMBbILLUIIEHHOCTU (Er0 MOXHO €CTb, XOTH
OH N He nepeBapuBaeTca opraHMamom). im
NOKPbIBAIOT CblIpbl, 400aBNSAOT B KOHMETHLI A1
npuaaHusa nm brnecka, N3roToBsAT CBEYU




ITPAKTUUYECKAS YACTH

Bo3bMeM CBeYKy, HAaTPEM €€ Ha
TEPKE 1 3arnofiHM 3TOU
napaguHOBOM KPpynow HeEOONbLLOW
antoMUHMEBBLIN CTaKaH




. 110OCTABMM ATOT CTAKAHYMK HA KOH®OPKY
SJIEKTPOIUIMTHI B KACTPIOJIFO C KUILALIEA BOJOM. YEPE3
HECKOJIbKO MUHYT ITAPA®UHOBAS KPVIIA HAYHET
ITIJIABUTHCS Y CKOPO TIPEBPATUTCS B XXUJKWUM TTAPA®HH




1 PacnnaBieHHbIN napaduH B CTaKaHE CIEAYET OCTOPOKHO
ITOCTaBUTh HA CTOJI, Pa3MECTUTh B HEM TEPMOMETP U Cpa3y
K€ Ha4aTh U3MEPEHMUS C MHTEPBAJIOM B 1 MuHyTy. CO
BPEMEHEM, KOTJa CKOPOCTh N3MEHEHUS TEMIIEPATYPhI
3aMEJJINTCS, THTEPBAJI NU3MEPEHUA MOKHO YBEIIMUUTH 10
2, 51 10 MunyT.




MPU OXJIAKAEHUM TEMIIEPATYPA IAPA®MHA CHAYAJIA PE3KO TAJIAET,
YMEHBIIASICE OT 85 10 60 °C 3A 15 MuH. 3ATEM B TEYEHME JBYX
YACOB TEMIIEPATYPA TIAPA®MHA OCTAETCSI IPAKTUYECKHU MTOCTOSIHHOIA,
A TIOTOM OITISITb HAYMHAET YMEHBIIATBLCSI.
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[1nsi cpaBHEHMS HA PUCYHKe NpuBeAeHbl rpadVKn OCTbIBAHWS BOAbI M MEQA, B3STbIX B TEX e
o6bEémax, YTo 1 napaduH, 1 NonyyYeHHbIe B TEX e yCrnoBusix. BuaHo, 4to Méa 1 Boaa ocThiBanm
nocTeneHHo, 6e3 BpeMeHHA 3aepPXKKU.




HOHPOBYEM, CPABHUBAS TPAOUKU OCTBIBAHUS MEJA U ITAPA®UHA, OLIEHUTH
VAEJBHYIO TEIUJIOTY IIJIABJIEHUSA IMTAPA®UHA.

MEN OCThIBACT co ckopocThio M = 0,45 °C/mMuH, a 3HAYHT,
QM =MmM * CM * M.
Tak xak ecm = 2400 x /(xr* rpan),

a mm /mn = 1,6, To nociie MoACTaHOBKH IOIyYacM:

i . QMeA*tg Myen

nap — = * Cyen * Tmenxt
mnap mnap A A*l3

Anap =1,6%2400%0,45*120=207360=210x dx

OneHka All, MOJy4YEeHHAs: C TOMOIIbI0 (OPMYIIbl OYEHb OJIM3Ka K TAOJIUYHBIM
3HAYEHUSIM, UYTO JIOKA3bIBAET C/ICJIAaHHBIC HAMU MTPEATIONOKEHUS



BbIBO/I

1) ONBITHBIM ITyTEM S TIOATBEPAMIIA YTO CYIIESCTBYET
3a7IepKKa B I3MEHEHHUH TEMIIEPATyphl IIPH MIEPEXOE
napaduHa 13 )KUJIKOTO COCTOSHUS B TBEPJIOE.

2) OnpenencHHass MHOIO yIeIbHAs TEIIOTA IJIaBIICHHS
U151 TapauHa COBIAAAET ¢ TAOJUYHBIM 3HAYCHUEM M3
3TOT0 S MOTY CJeJIaTh BBIBOJ, YTO MapauH — 3TO
KpUCTaI.
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