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[loHATNE KpucTannos

Kpuctannbl — 3TO TBepAble Tena co
CTPOrMM BHYTPEHHUM
pacnonoXXeHnem atoMmoB, KOTOPOMY
COOTBETCTBYHOT CUMMETPUA UX

BHELLUHUX rMagknx NOBEPXHOCTEN —
rpaHen.




Obpas3oBaHue KpUCTanmnoB

Kpuctannbl obpasytotrcs TpemMs nyTaMu:
13 pacnnasa
3 pacTBopa
3 napoB




Kpuctannbl B XUMUNA

Kpuctann npegcrasnaer cobou npaBUibHYHO TPEXMEPHYHO
PELLUETKY, COCTaBMNEHHYIO N3 aTOMOB UM MOMEKYI.

CTpyKTypa Kpuctansna — 3To NpPoCTPaHCTBEHHOE
pacnosrioXXeHue ero atoMoB (U MONeKyn).

[1ns npocTpaHcTBa Xe nmeetcsa 14 cnocoboB
PacrnosfioXXeHUs1 OAUHAKOBbLIX TOYEK, YOOBNETBOPSAIOLLINX
TpeboBaHWIO, YTOObI Y KaXXgou U3 HUX ObINO OAHO U TO Xe
OKpPY>XEHMe. OTO NPOCTPAHCTBEHHbIE PELLETKN,
Ha3blBaeEMbIE TaKXe pelleTkammn bpaBe no nmeHu
dopaHuy3ckoro ydyeHoro O.bpase






Kybuyeckasi cuctema: Tpy B3aMMHO
nepneHanKynsipHble OCKU CO BCEMU PaBHbIMM

oTpe3Kkamu.
[Tpumepsbl: anmas, 301010, cepebpo, xnopua

HaTpusi, pbTopua KanbLUmd, CynbOUT LIMHKA.

KYEUUECKASL CHHIOH S



Pombuyeckasa cucrtema: Tpu B3auMHO
nepneHanKynsipHble OCU C TPEMS OTpPE3KaMu

pPa3nNMYHOWN ONUHGI.
[Tlpnumepsbl: cepa, HUTPAT Kanus, cynbdar Kanug,
cynbdat bapus.




MOHOKINMHHAaA cuctema: Tpy OCU, N3 KOTOPbIX
[Be nepneHanKynapHbl Apyr Apyry, a TPETbS

nepneHanKynapHa TONbKO OQHOW 13 HUX; BCE
OTPE3KN UMEIOT PAa3NNYHYIO ASTUHY.

[Tpumepbl: cepa, gurngpart cynbdara Kanus
(rmnc), kpuonut, dbypa

MOHOEKTHHHAS CHHIOHHMJI



TpUKNMHHasa cuctema: Bce Tpu ocu
nepecekarTcd nog yrnamm, He paBHbiMu 90
rpagycoB, BCE OTPE3KU UMEKT PasfinyHyo
ONVHY.

[Tlpumepsbl: neHTarugpar cynbdarta megu (ll),
buxpomar Kanus.

TPHEIMHHASN CUHTOHMS



[ ekcaroHanbHaa cucrtema: YeTblpe ocu, u3
KOTOPbIX TPW Nexart B 04HOW NIOCKOCTK Nnoa
yrnom 60 rpagycoB Opyr K apyry, a Yetseptas
nepneHOuKynsapHa 9TOU NMSIOCKOCTU; OTPE3KN Ha
KonnaHapHbIX OCAX paBHbl, OTPE30K Ha
4eTBEePTOW OCU OTNMYaEeTCs OT NpeablayLnx
TpexX.

[Tlpnumepsbl: MeTannmMyeckme MarHun, UMHK, OKUCh
KpemHusa (IV) (ksapu), cynsdpug ptytiu (lI)
(KMHOBAapb).

TFEKCATOHAJIbHASI CHHTOHH S



[eomeTpua Kpuctannos

[paHs MW Ha3bIBAIOTCS NIOCKNE OrpaHUYeHns
KpucTtannos. JInHun, pasgenaioLwimne rpaHn, oopasyroT
pebpa. YrnoBas TouKa, B KOTOPOW NepeceKkatoTcs
HEeCKONbKO rpaHeun, NpeacTaBnsieT BEPLUNHY
KpucTtanna.

Kpuctannbl MOryT MMEeTb OT YEThbIPEX A0 HECKONbKMUX
COTEH rpaHen. Ho npmn aTom oHn obnagatoT
3amMeyaTernbHbIM CBOMCTBOM - KAKUMU Obl HU ObINu
pasmepbl, opma 1 YUCNO rpaHeEN OOHONO U TOro Xe
KpucTarna, BCce NyioCKUe rpaHu rnepecekarTcsa Apyr
OpYyrom rnopg onpeaeneHHbIMu yrrnamu. Yrbl Mexay
COOTBETCTBEHHbIMU rPaHS MK Bcerga oauHaKOBbI



UpeanbHbIM KpUCTaAA- IBMIFETCS, MO CYTU, MaTeMaTU4YECKUM
0OBLEKTOM, UMEIOLLMM MOSHYI0, CBONCTBEHHY eMY
CUMMETPUIO, NOeanu3MpoOBaHHO POBHbLIE MaaKue rpaHu.




[IlpuMeHeHne KpmucTanmos

arotoBneHne ykpallieHuu
N3rotoBneHne ontnyeckmnx npmbopos, NnH3

B kauecTBe nonynpoBogHMKOB B pu3uKe, Ans
npeobpaszoBaHUA CONTHEYHOW SHEPTUN B
SNEKTPUYECKYHO

B apxutekTtype, U3rotoBrieHnUe CKynbnTyp



QHEeprmusa Kpuctanmos

Kaxabl gparoueHHbIU 1 nonyaparoueHHbIn
KaMeHb MMEET CBOE 3HEPreTn4eckoe rnone,
KOTOpOE BIUAET Ha 3HepreTudeckoe none

yerioBeka.
[TogobpaHHblie gparoLeHHbIe U

nonyaparoueHHbIe creayeT N
OHU JOJTKHbIE KacaTbCHa KOXMW.




Arnmas- cMMBON TBEPAOCTU U XpabpocTy;
MPUHOCUT CcYacCTbe.

AKBaMapuH- «kaMeHb BITIOONEHHbIX»,
crnoco6CTBYET 6r1aronony4mio B XXN3HU

bupto3a- cMMBON HEM3MEHHOW U BEPHOW IH0OBU
Kopann- 6epexeT oT AypHOro rnasa

Candup- cumBOsS1 BEPHOCTU U CKPOMHOCTH,
3alNLLAET KEHLLUHbI OT KIEBETHI

Tonas- ycMUpsieT rHeEB, CNOCODCTBYET APy KOe
XpU30nnT- OTFTOHAET HOYHbIE KOLIMapHb!
LInpkoH- yny4liaeT yMCTBEHHbIE CNTOCOOHOCTU






