[pumenenue kpucmainos




Kpucmannbl u kpucmaJsisiudeckue Mmamepuasibl Haxo0sam
npumMeHeHUe 80 MHoO2uUx nNpubopax u ycmpolicmeax, ¢ KomopbIMU Mbl
cmaJsikueaemMcsi Ka)koOblll OeHb.

KpVICTaﬂ.H bl MICMNOJ1b3YIOTCA.

B komnbloTepax n MOOUMbHbLIX TenedoHax,

Ayamno- n BnaeoTeXHUKe.

Bes kpuctannoB He MOryT paboTtatb MHOMME CIOXHbIE COBPEMEHHbIE YCTPOUCTBA
anga obpaboTku, nepeaadn n xpaHeHusa nHdopmauun,

KpucTtansnbel npuMeHsaTca ang TpaHcdopmaumm ogHOro Buaa SHepruv B apyrou

Kpuctannbl Hy>XHbl A5 cO34aHNst KOrepeHTHbIX MCTOYHUKOB CBETA M YNpaBlieHnd
nasepHbIM U3TyYEHNEM

Benukonenue kpnuctannos U3gpesrie BOOXHOBMSET NOAEN HA co3aaHne
KpacmBenLmnx HBENUPHbIX YKpaLleHUN N OeKopaTUBHbIX U3Oenui.

Kpuctannbl Heobxoammbl ansa o6paboTku NOBEPXHOCTEN.

HOTpeﬁHOCTb B KPpUcCtaninax B Mmpe o4eHb BbICOKa
[NecATKN TbICAY TOHH Pa3HOOOpPa3HbIX KPUCTASINIOB BhLIPALLMBAKOTCS €XerogHo,
U cneumanucTbl NO POCTY U UCCNeAO0BaHUIO KPUCTArSI0B NOCTOAHHO
BOCTpeOoBaHbl KaK y Hac B CTpaHe, TaK U 3a pybexom. PaboTbl no co3gaHuio
TeXHONOINMU KpUcTtannmyeckmx matepumanoB BXxoaaT B_[lepeyeHb
MpnopunTeTHbLIX HanNnpaBNeHUN Pa3BUTUA HAYKU, TEXHONOINMN U TEXHUKU

Poccuunckoun Peanepauum, yreepxaeHHbiv Mpe3naeHtom PO.




Ucnoav3zobanue aimasob

Tak ebl2nnao0ssm asriMa3Hble
pe3ubl Os1s1 obpabomku
KOHMaKMHbIX JIUHS3.

B NPOMbILLUITEHHOCTN YacCTo

MCNonb3yTCa UHCTPYMEHTHI,
MNOKPbITbIE anMa3sHbIM NMOPOLLIKOM.
[Mpo4HOCTb anmMasa aenaeT ero
Hanbonee noaxoaALUM
MaTepuanom, KOTOpbIN
NPUMEHSIETCS NPU U3rOTOBNEHUN

TOHKOWN NPOBOJIOKK, B HaCTHOCTHU
HUTEN HaKaNIMBaHUS SMEKTPUYECKUX
J1aMribl.

AAMa3Hbie 6ypbi



XoTA no4yTu BCE AparoueHHbleé KaMHU UapanakloT CTeKIlo,
YCrewHO oTpe3aTtb NOJIOCKY CTeKJilda MOXHO TOJ1bLKO
aJIMa30M.

Anma3sHbIu cTeknopes
[1Ba pebpa kpucrtanna cxogaTcs
noAd OCTPbIM YoM, ITUM

NMnotHan ynakoBKa aTOMOB B
TpeboBaHUAM Nyylle BCero KPpUctasisimn4eCKom peLleTKke ayimasa

oTBe4YaloT ABa pebpa
pomboaonekaaapa.



Jlazep (anrn.) -

3TO ycuneHue
cBeTa B
pe3ynbraTte
BbIHY)XXAEHHOIo
N3ny4YeHuns.

OcHoBa nasepa - pyoMHOBbLIU cTepXeHb . Topubl
ero CTporo napannesibHbl gpyr gapyry. Pabortaet B
NMMNYIbCHOM PEXMME Ha ANMHE BOMHbI 694 MM (TEMHO-
BULLUHEBLIN CBET), MOLLHOCTb N3ITy4eHNA MOXET
pocturats B umnynsce 106—-109 Br.




BaxxHeUllyo porb B NOSly4eHUU fla3epHOro ny4a
urpaet kpucmana pyo6uHa (Al,O,) c nobaBkon

XpomMma.

: Ha cxeme 0603Ha4yeHb!:

2 ‘. & 1. Pabouas cpepna

( . i | 2. JHeprua Hakadku nasepa
= T 3. HenpospayHoe 3epkano

7 . ) 4. Monynpo3payHoe 3epkarno

5. JlasepHbin nyy

JTazepbl HALWKX LUMPOKOE NPUMEHEHNE B MPOMBbILLNEHHOCTU ASS
pPa3nnU4yHbIX BUAOB 00paboTKkn maTtepmnanos:

CBeprieHne oTBepCTUM
CBapKU TOHKUX n3genun.

OcHoBHasi obnactb NPMMEHEHUSA
MaJ1IOMOLLUHbIX NMMYJIbCHbIX
na3epoB C MUKPOINMEKTPOHUKOW:
B anekTpoBakyyMHOW NPOMbILLNEHHOCTU
MalunHoCTpoeHnH

MeguuunHe.



Imo HeboAbUWOol 1a3epP, OOHAKO OH
MOHCEM NPOHCEUb MAMeEPUABLL
PaA3auUUHO20 muna u Ha 0OCMaMmovUHo
00AbWOM paccmosHuuU .

B KayecTBe UCTOYHMKA NUTAaHUA UCNOMNb3yeTcs 8 4OCTAaTOYHO
HemarieHbKux b6artapeek. Mx xeatut Ha 100 BbicTpenos.

MowHocTb BbIXogHoro noroka - 3 x/c.



KBapueBble 4Yacbl —
yacbl, B KOTOPbIX B
KayecTBe KornebaTternibHOU
CUCTEeMbI NPUMEHSAEeTCH
KpucTtann KBapua.

Bbicokas TBEpAOCTb PYOUHOB, UNK KOPYHO0B, 00ycrnoBuna
NX LUMPOKOE NMPUMEHEHNE B MPOMbILLITIEHHOCTM.

N3 1 kr cnHTeTnveckoro pybuHa nony4vaerca okono 40 000
OMOPHbLIX KAMHEN ANnA YacoB.

HesameHMbIMK Oka3anuce PyOMHOBLIE CTepPXXHU-

HUTeBOOUTENU Ha dhabpukax No U3rOTOBIMEHMIO XMMUYECKOTO
BONnokHa. OHM NpaKTUYECKN HE U3HALLIMBALOTCA.

HuteBoguTenu n3 camoro TBEPAOro CTekna rnpu NpoTskKe
Yyepes HNUX UCKYCCTBEHHOIO BOSTIOKHA M3HALLMBAIOTCA 3a
HECKONbKO AHEWN.



KUdkue L ucmanns

Xudkue kpucmasnnbi. 3TO
HeoOblYHbIe BellecTBa,
KOTOpble coBMeLlaloT B cebe
CBOMCTBA KpucTansn4yeckoro
TBEPAOro Tena n XnaKkocTu.
MoaoOHO XUAKOCTAM OHM
TeKy4u, nogoOHO Kpuctannam
obnaaator
aHnsoTponuewn..




CTpoeHMe MOSEKYST XXNOKNUX KPUCTArOB TaKOBO, YTO KOHLLbI
MOJIEKYST OMeHb cnabo B3aMMOOENCTBYIOT APYr C APYroMm, B TO Xe
BpeMsi BOKOBbIE MOBEPXHOCTU B3aUMOAENCTBYIOT OYEHb CUJTLHO U

MOTYT MPOYHO yAEpPXKMBaTb MONEKYNbI B eAMHOM aHcambne.

===

Kunakne Kpuctannbl: cMekTnyeckue (cnesa) u
xonecrepunyeckue (cnpasa)

Xuakue kpuctannbl ObInNM OTKPbITHI ewwe B 1888 rogy. Ho
NnpakTu4yeckoe NpMMeHeHue OHMN HaLSM TOSIbKO TpuAauaTb JieT Ha3aa.

« » Ha3bIBalOT NepexoaHoe COCTosiHne
BellecTBa, NPy KOTOPOM OHO NpuobpeTaeT TeKy4ecTb, HO MPU 3TOM He
TepsieT CBOK KPUCTaSIMYECKYIO CTPYKTYPY.




Hanbonbwmnn nHtepec angd
TEXHUKN NPEeaCTaBnsitoT
Xonecrepuyeckmne xXuakme
KpucTannoi.

B HMX HanpaBreHue ocen MOJieKyn B
KaXXao0M crnoe HeMHOro oTrin4yaeTcs
Apyr oT apyra. Yrnbl noBOpoOTa OCeu
3aBUCAT OT TeMnepartypbl, a2 OT yria
NnoBOpOTa 3aBUCUT OKpacKa
KpucTtanna.

Ama 3asucumocmb UCMOIL3yemcsi 8
MeOuUUHe: MOXHO HernocpedcmeeHHO
Habnrodamb pacnpedesieHue

memMriepamypbl no noeepxHocmu
YyesloeeyeckKkoz20 mera.

Xunpkokpucrtannmyeckum
TepMoMeTp B BUae LBeTOBOW
WHOUKATOPHOMN NOJSIOCKM.




EYKBGHHO-LlVIC*)pOBbIe NMHOUKATOPbI 3JTIEKTPOHHbIX
4aCoB, MUKPOKaJ1IbKYIMATOPOB.

HyxHasa undpa nnm bykea
BOCNPOU3BOAUTCA C MOMOLLIbIO
KOMOUHaLUMmM HebonbLUNX
si4eek, BbINOMHEHHbIX B BUAE
NOMNOCOK.

Kaxxnaa syeuka 3anonHeHa
XUOKUM KPpUCTaINJoM 1 UMEET
OBa arnekTpoaa, Ha KoTopble
nogaeTca HanpsaxeHune. B
3aBUCUMOCTW OT BENMUYUHDI
HanpsKeHUs, «3aroparTcs» Te
UIMN UHblE SYEWKWN.




CTpyKTypa XNAKUX KPUCTANIOB - PaCTBOPOB
MMeeT OrpOMHOE 3HaYeHMe Ans

Xn3HenedAtTenbHOCTU OpraHn3ma.
°ANA UMPKYNALUMM KPOBU
*riepeHoca ek Kucnopoaa

*(pyHKLIMUOHUPOBaAHME KITIeTOK MOo3ra
e ANSA padboTbl pa3HOOOpPa3HbIX
KNeTOYHbIX MeMOpaH.

[edekTbl CTPYKTYp MeMOpaHbl NPUBOAAT K
3aboneBaHuio opraHmama. ObpasoBaHue
XOJIECTEPUYECKUX N TEM Bonee XXUOKUX CMEKTUYECKNX
KDUCTan0B B KDOBU BbI3bIBAET CepPAEYHO-COCYAUCTDLIE
3abonesaHus.

lMpu HebnazonpusimMHOU KOHUeHmMpauuu
pa3iud4HbIX KOMIMOHEHMOE8 8 XeJl4u
ob6pa3yromcsi cHavyasia He MNoJIHOCMbHO
meépoble Kpucmassbl, a 3ameM U «<kKaMHU».



Xunakue Kkpuctannbl

. MPUMEHAKOTCAH B pasnuyHoro poaa

yrnpaBnsieMbIX 3KpaHax, onTUYeCKUX
5‘ ‘*ﬁ‘ ’ 3aTBopax, MNMOCKUX TerleBU3NOHHbIX
3KpaHax.
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OkpaH XK - Tenesmnsopa
npeacraBnsieT coboun, ecnu
MOXHO TaK Bblpa3nTbCH,
MHOIOCITOUHbIN «COHOBUY Y.




1 lomympoBOTHUKH

MHorue KPUCTasnsibl He 4BMNATCA XOPOoLIMMU NpOoBOAHUKAMMU
AreKTpnyecTBa, Kak Mmetalifibl, HO X HeJib3A OTHECTU N K ANU3NEKTPUKAM, T.K. OHU

He SBMNSATCA U XOPOLLINMU U30ATOpaMu. ATO NOSTYNPOBOAHUKN. 4/5 maccel
3EMHOM KOPbI. repMaHu, KPEMHUIN, CENEH U OP., MHOXECTBO MUHEPAnOB,
pasnuyHble okcuabl, cynbdunabl - ABNSTCA MONynpoBOAHNKAMMN,




[loayrposopmkm B MARDOIACKTPOHHIKE

Mop Bo3aencTemMeM TemnepaTypbl, OCBELLEHUS U3MEHSIeTCA YaenbHoe
9MNEeKTPUYEeCKoe CONPOTUBMAEHMNE NOMNYyNPoBoAHNKA. Ha 3ToM siBNeHun ocHoBaHa
paboTa TepMUCTOPOB, (hOTOPE3NCTOPOB.

N3rotaBnmeatoT oOTOPE3NCTOPLI U3 CEPHUCTOrO CBUHLA, CEPHUCTOIO KagMus,
ceneHucrtoro kagmusa, nmerownx KPUCTAJTINTUYECKY RO cTpykTypy.

PoTope3ncTopbl HaXooAT
LLUMPOKOEe NPUMEeHeHue: CRETOMYBCTINT,
1.KoHTpOnb 3a 3anbliNEeHHOCTbIO 1 ”E"m\)“" OAYTIPOROAHNR
3abIMINEHHOCTbIO NOMELLEeHUI 2. ,‘/ \ /
ABTOMaTUYECKNE BbIKMOYaTENN '
YNNYHOIO OCBELLEHUS 3.
TypHUKETbI B METPONONNTEHE
4.CopTupoBka 1 CYET rOTOBOW
NpoayKUuK OCHOBAHME
5.KoHTponb kayecTBa u
FOTOBHOCTU pPasfiMyHbIX AeTanen.
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CXEMA
cocuntnn-
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Fanepesa doTOpEeEsImMcToOpORB.



UcKknouynTenbHO Manble
pa3Mepbl NONYNPOBOAHUKOBbLIX
npub6opoB. (MHoraa BCero B
HECKOIMbKO MUIIIMMETPOB),
[ONIFOBEYHOCTb, CBSI3aHHaA C TeM,
4YTO UX CBOMCTBA Mano MeHSIITCA n/n Tpuoa
CO BpeMeHeM, BO3MOXHOCTb Nerk
N3MEHATb UX
3NeKTPOonpoBOAHOCTb AaloT
LUIMPOKNE BO3MOXXHOCTU ANS
MCMOrb30BaHUSA NOMynPOBOLHMKOB.

TepmMope3ncrTop HOBOIo
NOKOSIEHNA De3yrnpeyHo
obecreunBaet
cpabaTbiBaHME npu
3aJaHHOM Temnepartype.

n/n gmnop,



Unmeebasvivie MukhocxeMs?

OTO COBOKYMHOCTb OONbLLOrO Yncna B3aMMocBA3dHHbIX KOMMOHEHTOB —
mpaH3ucmopoes, 0uodos, pe3ucmopos8, KOHOeHcamopos,

coegnHUTENbHbIX NPOBOAOB, N3rOTOBMIEHHbLIX HA OAHOM KPUCTarse.

Ha nnacTuHKy 13 nonynpoBogHuKa
(KpucTansnbl KPeMHUA) HAHOCATCA
nocriegoBaTtesibHO

ON3EKTPUKOB, HaMbINSATCA Cron
MeTanna. Ha ogHoMm KpucTanne
dopmMmnpyeTca HECKONbLKO ThiCAY
ANEKTPUYECKNX MUKPONPNBOPOB.
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AR e malisnmid oo .

Pasmepbl Takon MUKPOCXEMb
OObIYHO 5,5 MM, a oTAENbHbIX
MuKponpubopos — nopsaka 1070 m.

CoBpeMeHHbIN npoueccop

Pentium-4 coctouTt n3 42 mnH.
TPaH3NCTOPOB. NHTerparnbHble MUKpPOCXEMbI- (OBE

dootorpaduu cneea), 1 YacTb gapa
Pentium MMX (doTtorpadus cripasa)




[ Ibe30 DeheKm

Ecnn u3 Kpuctanna KkBapua (KBapu-ananekTpuK) BblpesaTb Onpeaene€HHbIM
obpa3oM NNacTUHKY 1 NOMECTUTb €€ MexXAy OABYMS 3fIEKTpoaamMm, TO Npu CXKaTUn
KBapLIEBOW NMACTUHKM HA 3NeKTpoaax NosBATCA PaBHble MO BENYNHE, HO PasnuyHble
N0 3HaKy 3apaabl.

[Mbe30anekTpuyeckmnin apdeKkT B CUITbHON CTEMNEHN MPOSABIIAETCA B KpUcTanmnax
TUTaHa, CBUHLA, €ro Npon3BoAdHbIX. Takme Kpuctansbl — OCHOBa
NbEe303SIEKTPNYECKNX MUKPOghoHoe u mesie¢poHoe. OHU NpeobpasyoT AaBreHne B
SNEKTPOABMXKYLLYIO CUINYy B MaHOMempax, Criyxart ans crabnnmsaumm 4acToThl
paduornepedamyuKkoeg, N3AMePEHUS MEXaHNYECKUX HanNpsKeHnn n Bubpauyun.
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YICTOYHUKW CBETa

B coBpeMeHHbIX CBETOBbIX MICTOYHMUKAX XONOAHbIA CBET OT
npoXkekTopa no kabensm CTEKNOBOIOKHA NPOXOAUT K CBETOBOMY
HaKOHEYHUKY (KpUcTanny), KOTopbIn JaeT HanpaBrneHHbI NOTOK CBeTa,
CcBOOOAHOro OT yNbTaddMONeTOBOro U MHPaKPACHOro N3NYyYeHus:, U
crnegoBaTternbHO BnaronpuATHOrO Ha rnas.

[1ns nekopaTtuBHOIO
R, CBETOBOr0 OTpaXeHud
caer MNepe- NPUMEHAITCA
sy R rpaHéHble
KpUctannbl,
nmeroLine
OCTPOKOHEYHbIE,
nonykpyrnbie u
Kpyrnbie oopMbil.




LILE) a2 S

Ha ceroAHAWHUU A€Hb MOXXHO CMEAO
YyTBEPXAATb: 63 KPUCTAAAOB OOAbLLLUASA YHACTDb
cchep AeITEABHOCTU YHEAOBEKA CTAHET He
BO3MOXHQ, B CBSA3M C OFPOMHOMN OOAACTBIO UX
UCMNOAb3OBAOHMUSA.

OAHM KPUCTAAABI UCMOAB3YIOT AAS YMMNOB,
AQ3EpPOB, IOBEAMPHBLIX U3AEAUN, AASl HOHO
3AEKTPOHHbIX YCTPOUCTB. U3
ADYIUX AEAQIOT TEPMO MHAUKATOPLI, CEHCOPDbI,
UMNAQHTATbI, MOALUUMHUKU, HOCOBbIE CTEKAQ,
CKOAbMEAM, ONTUHECKHE CTEKAQ.

TpeTbu NpeAHA3HAYEHbl AA ONTUYECKUX
KOMMNbIOTEPOB, AIOKMUHOMDOPOB, CLLUHTUAAATOPOB,

AUCNAEeEeB HOYTOYKOB.




Kpuctannbl - cuHue, 3enéHble, KpacHsble,
., C MeTannunyeckmm bneckom,
camMocCBeTSLWMecs, MarHUTHbIE,
anekTpuyeckue, 3By4valliue, subpupyrowime,
CBepxTBepAble U Jaxe Xuakue,
CBEpXnpPoOYHbIE U NNAaCTUYHbIE,
NPOHMLAEMbIE, KaK CUTO, MEHAOLLIME CBON
LBeT 1 thopmy, orpaHeHHble, nNrnacTuH4aTble
N gaXke BONOKHUCTbIE U AepeBoobpasHsble.

Bce aTto chbmnsmnka tBepaoro tena u
MHOrorpaHHuKu!




MlcmouHuKu uHgbopmayuu u unmocmpayull:

= http://www.energieportal.nl/index2.php?option= cxema ceBetTogmoaa

- http://wkp.fresheye.com/wikipedia/%E3%83%AC%E3%...-nasep
--- http://www.hazemsakeek.com/Physics_Lectures/Las..-pybuH B
nasepe

- rf.atnn.ru-ranepes doTope3ncTopoB N cxema

- YyebHuk «dunsuka-10»: lNog peq. A.A.l'NnHckoro. — M:
[MpoceelieHune, 2001.

- ®usunyeckaqa sHuuknoneaus, 1. 3: log pea. A.M.INpoxoposa. — M:
CoBeTtckasa sHuuknoneauns, 1990.

- Epunnas konnekumsa undpoBbiX 0OpasoBaTenbHbIX PECYPCOB
[/[OneKkTpoHHbIN pecypc)//
http://school-collection.edu.ru/catalog/res/84cb4bdb-a930-4333-
bfOe-bf4a6f73b640




