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Tema: Kpucraniuawmii i aMopHUN CTaHU TBEPAUX PEUOBHH.

MarepiaJ 10 YPOKy
[Ile B 1912 pormi AOCTiHKEHASIME 32 JOTIOMOTOI0 PEHTI€HIBCHKUX TPOMEHIB 0YJ10
JIOBEICHO, 1[0 aTOMH 1 MOJIEKYJIM KPUCTAIIB PO3MIIIIEH] B IEBHOMY MOPSIIIKY.

Kpucraam - ue TBepal Tijla, B SAKMX aTOMH ab0 MOJEKYJIH PO3MilIEHI
BIIOPSJIKOBAHO 1 YTBOPIOIOTH MEPIOAUYHO TMOBTOPIOBAHY BHYTPIIIHIO CTPYKTYpPY.
Kpucrainiyhi Tijja MaroTh NEBHY TEMIIEpaTypy IUIaBJIECHHS, HE3MIHHY MpU CTAJIOMY
TUCKY. B’S3KICTh TakuxX pEYOBUH IiJ 4Yac HarpiBaHHS 3MEHIIYEThCS, BOHH
NEPEXOJATh Y PIAKUI CTaH, pO3M SKIIYIOUHUCH [TOCTYIOBO.

Kpucranu xapakTepusylOTbCs HasBHICTIO 3HAYHUX CHJI MIKMOJIEKYJISIPHOT
B3aeMoJli 1 30epiraroTh crtanuMm He Jmme o0'eM, a U Qopmy. IlpaBuibHa
reoMeTpuyHa (popma € ICTOTHOIO 30BHIIIHBOIO O3HAKOI OyJlb — SKOIO KpHCTaja B
OPUPOAHUX yMOBax. Po3risiiaroun oKpemi KpUCTaIM, MOKHA MEPEKOHATHUCS, 11O
BOHU OOMEXEH1 MJIOCKUMH, HIOW HUTI()OBAHUMH TPAHSMU Y BUIJISAI MPABUIBHUX
OararokyTHuKiB. Kpucrtanu omniei 1 Ti€i camMoi peYOBHHU MOXKYTh MaTH Pi3HY
bopMmy, siKa 3aJIeKUTH B1Jl YMOB iX YTBOPEHHSI, aJI€ MOXKYTh BIJIPI3HATUCS KOJIBOPOM.

[HOA1 Bech IIMATOK TBEPJOi PEYOBHHU MOKE CTAHOBUTU OJMH KPHUCTAJ.
TakuMu €, HaNpUKIIa, ajiMa3, KyXOHHa ClJIb, KBapIL, JiA. YCe 11e OKpeMl KpUCTalu,
iX Ha3UBalOTh MOHOKpHUCTAIaMH. (craiia 9)

A K1 K BIIaCTUBOCTI 00YMOBITIOE crieniidiuna 60y10Ba MOHOKPHUCTAITIB?

1. 'eomerpuyna ¢opma (paBuiIbHA).

2. Ilocriiina TeMiiepaTypa IIaBICHHS.

3. AHi30Tpomis.

[ITo Bu ciocTepiraere, KoJu BeAETE MPOCTUM OJIIBIIEM IO apKyIIIy namnepy?



(I'padiToBe ocepns 3anmimiae ciuig Ha mamepi). A Yd JOBOAWIOCS BaM
po3pizatu rpadiToBe oceps B nomnepek? (yuHi Npu J0MOMOo31 BUUTENS (HOPMYIOTh
BiAMOBIK). Take siBUIe B (i3Il HA3UBAETHCS aH130Tpomi€er0.(Po3moBias yuutesns)
AHi30Tponisi - 1e 3aNeXHICTh  (PIBUYHUX BIACTUBOCTEH B HANPAMKY
BCEpEAUHI KpHUCTAIy.

Buau anizorpomii:

a) MexaHiuHa.

0) OntuyHa.

B) Enexrpuuna.

[ITo Bac 3ax0rMuIO€ HA CKJII BIKOH Y 3MMOBI MOPO3HI JIH1?

Tino, sike ckimamaeThcs 3 0€3/1i4l HEBIMOPSAKOBAHO PO3MIIIEHUX KPHUCTATIB,
HA3MBAIOTh MOJIKPUCTAIIYHUMU a00 MOMKpUCTanoM ('MOpO3HI Bi3epyHKH" Ha
BIKHAX, IIYKOp padiHaa, MeTaau TOLIO).

@®i3U4yHI BIACTUBOCTI MOJIKPUCTATIB:

1. 'eomerpuyna Qopma (HENpaBUIbHA).

2. Ilocriiina TeMiiepaTypa IIaBjIeHHS.

3. [3oTpormis.
OpHak € KpHUCTadu B SKUX CIIOCTEPIralOThCS MPOTUJICKHI BIACTUBOCTI - 1€
130Tporisi.
I3oTpomis — onHAKOBICTH (DI3UYHUX BJIACTUBOCTEN B yCIX HaIpsIMKax.
VY TBepuX peuOBUHAX YACTUHKH PO3TAIIOBAHI Y POCTOP1 CYBOPO 3aKOHOMIPHO JIJIs
KOXKHOI peuoBUHH. [1]00 SKOCH YSIBUTH IO 3aKOHOMIPHICTb, Y TPUBUMIPHOMY
NpPOCTOpPI MOJYMKH OO'€IHYEMO IIEHTPU MOJEKYJ]d TPSMUMHU JIHISIMU, SIKi
nepetuHaroThes. [Ipu bOMYy yTBOPUTBCS MPOCTOPOBUM KapKac, sSIKWM Ha3WBaKOTh
KPUCTaJIIYHUMU I'PATKaMHU.
OTxe, KpuCTaJiyHa TIpPaTKa - 1€ BIOPSAKOBAHE PO3MIIICHHS YacCTHHOK
PEUYOBUHHU.
Micus, B AKUX JIiHII IEPETUHAIOTHCS, HA3UBAIOTh BY3JIaMH KPUCTAIIYHUX IPATOK.

EnemenTtapna komipka Moxke Matu ¢hopMmy Kyba, mapaienemninesa, mpu3Mu

tomio (Mai.l )



Tunu KkpucTaIIgYHUX TPATOK

(man.1)
By3041 kpucTaaivHoOl rpaTKu — TOYKa, BITHOCHO SIKOT aTOM, MOJIEKyJia, abo HOH
3MIACHIOE KOJMUBAHHS. 3aJIe’KHO BiJ MPHUPOAU YACTHHOK, IO MICTATHCA Y BY3JIax
KPUCTAJIIYHUX IPATOK, PO3PI3HIIOTH HOHHI, aTOMHI, MOJIEKYJSIpHI Ta MeETajeBl
KPUCTAJII4HI IPATKH.

NonHni KpUCTaJIYH1 IDaTKH. Tunosum

. WMOH Na+

. moH C1

Man.2

IMpCACTAaBHUKOM CIIOJIIYK 3 WOHHHUM THIIOM

KpUCTaTiuHuX Ipatok € Hatpin xjopun NaCl.

(Man.2) Moro kpuctamiuni IpaTkm yTBOpEHi

Man. 3

ronamu Hatpi oHamu Xyiopy Cl-, siki Mo4eproBo po3MIIIYHOTBCS Y
By3J1aX TpaToK. FIOHH yTpUMYIOTECS OJMH 3 OJHMM CHJIAMH IIPHTSTAHHS, i KPUCTAIT
COJIl € HIOM €IMHUM HUIUM. Taki KPUCTAIM MarOTh 3HAYHY MIIHICTh. ATOMHI
KPUCTAJII4HI IpaTKU. Y BY3J1aX aTOMHUX KPHUCTAJIIYHUX IPATOK MICTATHCA OKpEMI
aTOMH, CTIOJy4Y€HI MK COO0I0 KOBAJICHTHUMH 3B'si3kamMu. Taki KpUCTaIIuHI TPATKH
Mae anma3 (man. 3). Y idoro kpucram koxHud atom KapOony cromydeHuit
KOBaJICHTHUMU 3B's3KaMU 3 4oTHpMa cycigHiMu atomamu KapOoHy, ToOTO yTBOpIOE
YOTUPHU CHIIBHI €J1eKTpoHHI mapu. Och YoMy MOXHa TOBOPHUTH, 1m0 Kapbon —

YOTUPUBAJICHTHUN €JIeMEHT. AJMa3 Ta 1HIIl PEYOBHHM, SIKI MarOTh AaTOMHI

KPUCTAIYHI TPATKU, XapaKTEPU3YIOThCS BEIUKOIO TBEPAICTIO, AYKE BHCOKUMU



TEMIIepaTypaMy TUIABJICHHS 1 KHIIIHHS, BOHH TPAKTUYHO HE PO3UYHUHSIOTHCS B
KOTHUX PO3YMHHUKAX, HE TMPOBOMASTH EICKTPUYHHA CTPYM, OCKUIBKH BUIBHHX
CJICKTPOHIB HeMae, BCl 4 BaJICHTHI €JIEKTPOHU OEpyTh ydacTh B YTBOPEHHI
KOBAJICHTHUX 3B’S3KIB. (IIOBIJIOMJICHHS

yuHs «Jlerenna mpo aamaszuy»)

|

MouiekynsipHi KpHUCTaliyHl IpaTKu. Y

By3JaX MOJIEKYJSIPHUX KPUCTATIYHUX

|
¥
IPATOK  MICTATBCS ~ MOJIGKYJIH  SIK . '

HEMNOJISIPHI, Tak 1 moyisipHi. Hanpuknan, y

By3JlaX KPHUCTATIYHHUX IPATOK HOIy
MICTATBCS HENOJAPHI MOJEKYIH Hoxy.(Masl. 4) A NPHKIAIOM PEYOB 0. 4
By3JIaX KPHUCTQJIIYHOI TIpaTKM € TOJspHI MOJeKynau, 1e Boma. Cunu
MDKMOJICKYJIIPHOI B3a€MOJ11, Tak 3BaHI cuiu BaH-nep-Baanbsca, 3HauHO ciaOkiii
3a CHJIM KOBAJICHTHOTO 3B's13Ky. TOMY pe4OBHHU 3 MOJIEKYJISIPHUMU I'PATKAMH MaIOTh
HEBEJIMKY TBEPMICTh, BOHM JIETKOIUIaBKi 1 JeTKi. J[0 TakMX pEUuOBUH HaJIEKaTh,
HaIpUKIaI, o, HadTaaiH, 6poM, Boja, CIIUPT, XJI0P, aMOHIAK, METaH, «CYXUH JI1 .
MeTtaniuHi KpUcTaaiyHl IpaTKU. Y By3JlaX KpPUCTAIIYHUX IPATOK PO3MILIEH]
MO3UTHBHI WOHU METaly, MIXK SKUMHU PYyXalOThCA Tak ©
3BaH1 BUIbHI (BQJIGHTHI) €JICKTPOHH, IO YTBOPIOIOTH .° ° ° .

(<] -]
© (-} ©
eIIEeKTpOHHMN Ta3(Mait.5). 3B’SI30K METAJIEBUX
: (an) y 00’0

Man. 5
i HEraTUuBHUM CJ'I@KTpOHHI/IM ra3oM. ]_Il CHUJIN HpI/ITHFaHHSI 3piBHOBa)KyIOTBC$I CHJIaMH

KpUcTajgax 3a0e3NeuyioTh CHUJIM TPUTATAHHS MIXK

MO3UTUBHUMH HOHAMH, PO3MIIIEHUMH y BY3JlaX IPaToK,

BIJIITOBXYBAaHHS, SIKI JIIOTh MIX OJHOWMEHHHUMH HOHaMHu. TaKy KpHUCTaTiuHYy
I'paTKy MaroTh BC1 METAJIH.

AmopoHi Tina - me Tima, (i3UYHI BIACTUBOCTI SKUX OJHAKOBI Y BCIX
Hanpsimax. [lpuxmamamMu amMopdHUX TI € IMIMATKU 3aTBEPALIO CMOJIU, SHTAp,
BUpOOHM 31 ckia. AMopdHI Tina 130TpomnHi. 3a CBo€w OyaoBow amopdHi Tija
HaraayroTh TyKe TYCTI pIAUHU. YHACHIO0K MiABUIICHHS TEMIIEpaTypH 4ac OCLIOro

XKUTTSA MOJIEKYJI 3MEHIIYEThCS, 4epe3 M0 amMop(dHE TUIO MOCTYNOBO M'SIKHE.



AMop@dHi TiJIa HE MAIOTh BU3HAYEHOI TEMIIEpPaTypH IJIABICHHS 1 MUTOMOI TETJIOTH
iaBieHHs. BoHu Ha BiIMIHY BiJ KPUCTaIiB 3 MiABUIICHHSAM TeMIepaTypu
HEIEePEPBHO MEPETBOPIOIOTHCS HA PIUHY.

Jlpyra oco0auBicTh aMOpGHHUX Tijl - 11 1X IJIACTUYHICTh, TOOTO BOHH HE
MarTh MEXI1 MPYKHOCTI. AMOp(GHUN CTaH HECTINKHI: uepe3 JAesKkuil yac amopgHa
pEUYOBMHA MEPEXOJUTh B KPUCTAIIYHUNA CTaH. AJie 4acTo lLied yac OyBae Iyxke
TpUBAJIUM (POKH 1 fecaTupiuus). Jlo Takux Tl HaJEXUTh CKJI0. Byayun crodatky
MPO30PHUM, MPOTATOM OaraTb0X POKiB BOHO MYTHIE: Y HBOMY YTBOPIOIOThCS JIP10HI1
KPUCTAJIMKH CUJIIKATIB.

Kpim amMopdHOro, BIIKpUTO 1€ OJUH CTaH PEUYOBMHU 3 MOJBIHHOIO
MPUPOOI0 — 1 PITUHU, 1 TBEPJIOTO TUIA — 1€ TaK 3BaHI PiJIKi KpUCTAIH, OCOOTUBUI
CTaH JESKUX OPTaHIYHUX PEUOBHH.

[cHyIOTH pinKi KpUCTANIM B MEBHOMY IHTEpBajl TEMIEPATyp, PI3HOMY s
pi3HuX peuoBuH. [li1 yac HarpiBaHHS BOHU MEPETBOPIOIOTHCSA B 3BUYANHY PIAUHY,

BHaCJ'IiI[OK OXOJIOMPKCHHSA CTAIOTh TBECPAUMU KpHUCTAJIaMU.

JlomamiHe 3aBIaHHSA:
Hanuncatn KoHCHIEKT.

3a NOJAaTKOBUMH IMUTAHHSIMU 3BEPTATHUCS HA EJIEKTPOHHY aApeECy

valusha886@gmail.com




