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MoO:KHO cKa3aTh, UTO 3TO MaTepHuaJsl, KOTOPbIN
SIBJISIETCSI IPOMEKYTOUHBIM 3BEHOM MEXKAY *KUBOU U
He;KMBOU MaTepuer. Kpucraiibl MOryT
3apOK/AaThCs, CTapeTh, pa3pyuiatbca.lloueanbie
KaMHH, Ta0JIeTKU, BUTAMUHbBI, MUEJIMHOBASI
000JI0UKa HEPBOB, OEJIKU, U BUPYCHI — 3TO BCE

KPHUCTAJIJIBI.




byay4du penieryaTsiM,

KPUCTAJLJI OTPAHAETCA U

Kaxkaad rpaHb, Kak

JINTYHOCTH, CBOeoOpasHa. g

Hampumep y aimasa rpaHu ¥

UMeEIT GOpPMYy OKTa3/pa, ‘

OHU OUYEHb IJIOTHO ""(V 4« J
yIlaKkoBaHbI aTOMaMH W, o 4
yIjIepojia, 1 OTJINYAIOTCA B " “a
CHJIy 9TOTO 1 0J1eCKOM, U | "!4

IIPOYHOCTBHIO.



OAHUMU U3 BUAOB KPMUCTAJ1J1I0B
ABNAOTCA PY/INIEPEHDI U
KBa3nKpUCTaNbI.



DynnepeHsol

CBoe Ha3BaHUE 3THU BellleCcTBa
IIOJIYYHJIH 110 UMEHU aMEPUKAHCKOTO
WH)KEeHepa u apxurekTopa Puuapaa
bykmuHcrepa Pysiepa,
KOHCTPYHUPOBABIIIETO
nosycpepruuecKre apxXuTeKTyYPHbIE
COOPY:KE€HUA, COCTOAIINE U3 IIIeCTHU-
U IIATUYTOJIbHUKOB.




OTKpbITHE (PYJIJIEPEHOB UMEET CBOIO
IIPEABICTOPHIO: BOBMOXKHOCTD HX
CYIIleCTBOBaHMS ObliIa IpeJicka3aHa elle
B 1971roay B ANOHHUU U TEOpETUYECKU
obocHOBaHa B 1973 roay B Poccumn.

BriepBbie Qysnepensr C, u C
OBLJIN CUHTE3UPOBAHLI B 1985 T X
Kporo u P. Cmosin u3 rpadpura 11
TEeMCTBHEM MOIIHOTO JIa3€PHOTO
nyuka (HobesieBckas nmpemus 110
XUMHUH, 1996 T).




B 1992 r. ObI1M OOHAPYKEHBI HPUPOTHEBIE
(pyJIepeHsl B yIJIEPOJHOM MUHeEpAJIe -
wyHaume (CBoe Ha3BaHHE ATOT MUHEPAJT
IIOJIY4HJI OT Ha3BaHUA mocesika lllyHpra B
Kapenun)



MoJiekyJibl Qyj1epeHOB MOTYT
COZIEPIKATh OT 20 10 540 YIJIEPOTHBIX
aTOMOB, PaCIIOJIOKEHHBIX Ha
chepuueckoii moBepxHoctu. Hanbosee
YCTOUUYHNBOE U JIyUIlle U3YUYEHHOE U3
aTuX coefuHenun - C, -Pyanepen (60
aTOMOB yTJIEPO/Ia) COCTOUT U3 20
IIIeCTUUIEHHBIX U 12 IIATHYIEHHBIX
ITNKJIOB.

YryiepoaHblid CKesieT MoJieKyibl C, -
dysiepeHa npezcrassgeT coOou
YCeUueHHbIU UKocaaop.



HNxocasap (ot rped. eikosi - niBaanaTh, hedra -
I'PaHb) - IPAaBUJIbHBIM MHOTOIPDAHHUK,
MMeIOIII 20 rpaHel (B Buze
PaBHOCTOPOHHUX TPEYTOJBHUKOB), 30 pebep,
12 BepIHH (B KaXKI0H CXOAUTCA 5 pedep).
Yceu€HHbBIN UKOca3aAp odpa3oBaH
OTCEeUEeHHNEM BEPIIMH NKOCA3APa U COCTOUT U3
32 rpaHei, U3 KOTOPHIX 12 - IIPABUJIbHBIE
IIATAYTOJIBHUKH U 20 - TPABUJILHBIE
IITECTUYTOJIbHUKHU. [[aHHBI MHOTOTPAHHHUK
rMeeT 60 BEPIINH, B KaXKIOU U3 KOTOPBIX
cxopurca 3 peopa. ITo dopme sToT
MHOTOTPaHHHUK MOX0K Ha (pyTOOJIbHBIN M.

Yceu€HHBIN HUKOCAIAP



KBasukpucrasibl

Jlo XX Beka ObLIM BO3MOKHBI KPUCTAJLJIBI C CHMMeETPHEN 2,3,4
1 6 opsiakoB(360°/2, 360°/3 u T.J1.). ATHU 3HAYEHUA OBLIU
BO3MOXKHBI TOJIBKO B TPAHCJIAIIMOHHON CUMMETPUH
(TpaHcasuuoHHan cummempus - IOBTOPSIEMOCTh OObEKTA B
IIPOCTPAHCTBE Uepe3 ONpeaeIeHHOE PACCTOSHIE BAOJIb
IIPSIMOM, Ha3bIBa€MOM OCBhIO TPaHCAAIUN). MHOTHE YUEHBIE
IbITAJIMCD JI0OKA3aTh CYILECTBOBAHUE «IIOUYTH» IIPABUJIbHBIX
KPHCTAJLJIOB, T.€. KPHUCTAJLJIOB C IOBOPOTHOU CUMMETPHUEN 5-TO,
7-r0 U T.JI. nopsAakoB(IloBopoTHAast cummempus - CBOMCTBO
KpHCTaJljla COBMENIAThCsI C caMuM cOOOM IIpU BpallleHUH Ha
HEKOTOPBIM ONpeieJIeHHbIN YT0oJI BOKPYT OCU CuMMempuu ).



ITUM NONBITKAM IIOUTHU HE
yAeasJ1I0Ch BHUMAaHUS, T.K.
CUUTAJIOCh, YTO B HEXKNUBOU
IIPUPOJIe TaKOe HEBO3MOKHO. Ho
rpymnna /l.lllextmana cmorsia
IOJIyuuTh ciiaB Al u Mn ¢
CUMMeTpHEH 5 NOpAAKa. ITO ObLIA
HacToAllada ceHcanusa. Hekoropoe
BpeMs CIIyCTA ObLJI0 OOHAPYKEeHO U
CUHTE3UPOBAHO MHOKECTBO
aHAJIOTUYHBIX CTPYKTYD,
COCTOSIIINX, KaK IIpaBUJIO, U3
aTOMOB MeTas1y10B U (MHOTZIA)
KpEMHUsI, Ha3BaHHbIX
K8A3UKPUCTMAAAAMLU.




Mcnosib30BaHME KpUCTaJ1J10B

Kpucrasibl HCIOJ/IB3YIOTCA YEJIOBEKOM Ha
IIPOTAKEHUU BEKOB, HO B HAIIIU JTHU OHU
0COOEHHO YacCTO BCTPEUAIOTCSA B
IIOBCETHEBHOU KU3HU. BOT HEKOTOPKIE
IIPUMEPHI:



Kpucrast KBapiia ucrojb3yercs B TeJiepOHHbBIX Tpybkax. Eciir Ha
IUIACTUHKY U3 KBapIia BO3/IECTBOBATh MEXaHUYECKU, TO B HEH B
COOTBETCTBYIOIIIEM HAITPABJIEHNH BO3HUKHET AJIEKTPUUECKUH 3apsa/. B
TpyOKe MUKpOdOHA KBapIl Ipeodpa3yeT MexaHuuecKre KoaebaHms
BO3/IyXa, BhI3BaHHbBIE TOBOPSIIIIM, B 3JIeKTPUYECKHE. DJIEKTPUUECKHE
kosiebaHus B TpyOKe Balliero aboHeHTa mpeoOpasyioTcs B KojiebaTebHbIE,
11, COOTBETCTBEHHO, OH CJIBIIIIUT pedb. TaKkKe ¢ HeJTaBHETO BpeMeHHU
KPUCTAJIJIAMH YKPAIIalOT U cAMHU TeJie(pOHBI 1 IPYTHE BEIH JINIHOTO
II0JIb30BaHMUS.
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Cerlyac IpaKTUYECKU B KAXKIOM JIOME €CTh
KUJIKOKPUCTAJIJIMYECKUU TEJIEBU30P, MOHUTOP, UJIU

KaJbKYJIATOP. EIllE, c HemaBHUX BPEMEH, K/K MOHUTOPHI
CTaJIU IOSABJIATHCA U aBTOMOOUJISIX.




VI CKyCcCTBEHHO BbIpallleHHbIE aJIMa3bl
HCIIOJIB3YVIOTCA IJIA U3TOTOBJIEHUA JTUCKOB JJIA
BBICOKOYACTOTHBIX ITUJI.




KpucrajiamMu yKpamaoT HOI'TH B CaJIOHAX
KpacoThl. I3 HUX jake JieJ1al0T KapTUHHI.




Hy a camoe yacroe npuMeHeHUe KPHUCTAJIJIOB
HabJII0/1aeTcsl B IOBEJIUPHOM JiejIe.




BbiBOA:

biiarogaps 5TOMy OPOEKTY Mbl Y3HAJIN, YTO
KPHCTAJLJIBI OU€Hb IIIHUPOKO UCIIOIb3YIOTCS B
IIOBCETHEBHOM JKM3HU U TEXHUKE, A TAKKE
N3Y4YUJIN HEKOTOPBIE NX PA3HOBUHOCTH.



CauThr:
nttp://www.nanometer.ru

nttp://www.marsiada.ru
nttp://ru.wikipedia.org




CITACHBbO 3A BHUMAHUE



