Tema: KPUCTAJITYHUN TA AMOP®HUI CTAHU TBEPINX PEYOBUH.

Bueuennsa noeozo mamepiany

ArperarHi cTaHu pe4oBHH. Bam yxe Bi1oMO, 1110 32 3BUYalfHUX YMOB PEYOBHHH
nepeOyBaroTh y TPhOX arperaTHUX CTaHax: pPiIKOMY, TBEPAOMY i ra30noa10HOMY.

KoxxHomy arperaTHoMy CTaHy BJIACTHBI pyX OJIHUX YaCTHHOK I[OJI0 1HIIMX 1 IEBHA
BIIOPSIIKOBAHICTh [IUX YACTMHOK 3aBISKU CUJIAaM MPUTSITaHHS MK HUMH. 3a
BIJIMOBITHUX YMOB PEUOBUHHU MOXKYTh IEPEXOAUTH 3 OJHOTO CTaHy B 1HIIUH, 1110
CYNPOBOJIKY€ETHCSI 3MIHOIO iIXHBOT CTPYKTYPH.

JlociIPKEHHSIMA BCTAHOBJIEHO, 1110 HAMTOIIMPEHIIIINM € TBEPAUI CTaH PEYOBHH.

Kpucraaiuynmnii ctan pe4oBuH. PeuoBunu, nepeOyBaroun y TBEpJIOMY CTaHi,
YTBOPIOIOTh KPUCTAIU. Y TBEPAMX PEUOBUHAX €HEPTisd B3a€MO/IIi MI>K YaCTUHKAMU
Ty’e BeJuKa. 3aBSKU IbOMY YTBOPIOETbCS CTPYKTypa NeBHOI (popmu it 00'emy,
YaCTUHKU SKO1 (aTOMH, HOHU 200 MOJIEKYJIM ) HE MOXKYTh BIJTLHO TMEPEMIIIATHUCS.
[HakIIe Kaxy4uu, yTBOPIOIOTHCS KPUCTAIHN 3 IEBHUM TUIIOM KPUCTATIYHHUX IPATOK, 1€
BiJlIaJTl MK YaCTUHKAMH JTy>Ke MaJll i IpUOIN3HO TOPIBHIOIOTH PO3MIPY YaCTUHKH. Y
KpHUCTaJIaX CTPYKTYPHI YaCTHHKHU OPIEHTOBAHI MO0 OJIHIET B YITKO BU3HAUCHOMY
nopsaky. [loBToproBaHICTh CTPYKTYpHUX €JIEMEHTIB YTBOPIOE KPUCTANIUHY CTPYKTYPY
PEUOBHH.

3aJie’KHO B1J] MPUPOJIU YACTHHOK, 110 PO3MIIIEHI Y By3JIaX KPUCTATIYHUX I'PATOK, 1 CUII
B3a€MOJIIT M1’)K HUMU PO3PI3HSIOTH Pi3HI IXHI THUIIN: MOJICKYJISIPHI, aTOMHI, HOHH1 Ta
MeETaJi4YH1 TPATKH.

MouiekymsipHi KpUCTaTI4HI IPATKU YTBOPIOIOTH PEYOBHUHHU 3 KOBAJICHTHUM 3B'SI3KOM.
Ile mpocTi pe4oBHHM, YTBOPEHI HEMETAIIYHUMHU eneMeHTaMu (kpiM KapOony Ta
Cuniuiro), 1 CKJIaJIHI PpEYOBMHU HEOPraHIYHOI Ta OpraHiuHoil npupoau. Bam yxe
BIJIOMO, 110 Y By3JIaX MOJIEKYJIIPHUX KPUCTATIUHUX IPATOK PO3MIILYIOTHCSI MOJIEKYIU
3 HEMOJISIPHUM a00 IMOJIIPHUM KOBAJIEHTHUM 3B'SI3KOM. Y KPHUCTAJIIYHUX IpaTKax
MOJIEKYJIH YTPUMYIOTBCS 3a JOIIOMOI'0I0 MIXMOJIEKYJISIPHUX BaHIEPBAAIbCOBUX CUJI
B3aeMO/11i. BOHM X BIUIMBAaOTh HAa BIACTHUBOCTI PEYOBHH.

Ha puc. 23 300paxkeHo mnepexi BOJAH 3 PiIKOTO CTaHy y TBEPAUI 3 YTBOPEHHIM
MOJIEKYJIIPHUX KPUCTATIYHHUX IPATOK JbOAY. K Oa4MMo, Ii]1 Yac YyTBOPEHHS
KPHUCTAJIB JbOY MOJEKYJIU YITKO OpIEHTOBaH1 CBOiMU nojtocamu. [Ipu npomy BoHU
BTPayaroTh 3JaTHICTh BIJILHO MEPEMIILIATHUCS.



Puc. 23. Cxema cTpyKTYpH: a — BOAM; 0 — JIBOAY

ATOMHI KPUCTaJIIuHI IPATKH XapaKTePU3yIThCS TUM, 110 B iXHIX By3J1aX MICTATHCS
OKpeMi aTOMHU, CIOIy4YeHl MK COOO0IO0 3a JIOMOMOTOI0 KOBAJICHTHUX 3B'sA3KiB. Taki
KPUCTAJIYHI IPaTKU MAIOTh BiJIOMI BaM anMas3 1 rpadit, curimii, cunimii(1V) oxcua
To110. Moeni KpucTaaiyHUX IpaTok aiMasy i rpadity moka3zaHo Ha puc. 24.

Puc. 24. MoaeJsi KpUCTAJIYHUX IPATOK: a — ajMa3y; 0 — rpagiry

PozrnsnyBimm puc. 24, 6a4umMo, 110 KPUCTAIIUHI IPATKU KOXKHOI 3 p€YOBUH YTBOPEHI
aromamu KapOoHy, ogHaK po3MillleHHs aTOMIB y KpucTaii € pizHuM. Lle o3Hadae, 1o
1 BIACTUBOCTI LIMX PEUYOBUH PI3HI.

WonHi kpucTatiuni IpaTKy BIACTUBI IOHHUM CIIOMyKaM. Y By3JiaX TaKUX IPAaTOK
MICTSATHCS MO3UTUBHO W HETATUBHO 3apsiKeH1 HOHU. MixK pi3HOWMEHHO
3apsHPKEHUMHU HOHAMU A1I0Th CUJTU €JIEKTPOCTaTUYHOI B3aemoii. Kimacuunum
TIPUKIAI0M HOHHHMX KPUCTATiYHKX IPATOK € IPATKM HaTpiit ximopuay (puc. 25). Fonn
PO3MIIIYIOTHCSI HAa BEPIIIMHAX Ky0a Ta B LIEHTP1 KOXKHOT Ipani. HaBKoJIO KOKHOTO HOHA
Harpito € mictsb ioHiB XJ10py il HABNAKH.




Puc. 25. KyjgecTpu:kHeBa MoJeJIb KPUCTAJIYHUX IPATOK HATPIH XJIOPULY

Jlo crionyk, sIK1 MatOTh HOHH1 KPUCTAJIIYH1 I'PaTKH, HAJIEXKaTh €Kl OKCUJIUA Ta COJl. Y
CKJIaJll cosiet MOKyTh OyTu He TuUibKku npocTi (sik y NaCl, KBr, Nal), a # ckianni
(NH,NO;, (NH,),SO,) fionu. ¥ 1ux croiykax Mi>k aToMaMU HEMETAJIYHUX €JIEMEHTIB
HAsBHUIT KOBAJICHTHHUII 3B'S130K, a MiXk HOHaMH — HOHHMIA. FIOHHI KpucTaniuHi rpatkn
MILHIIII 32 MOJIEKYJISIPHI, ajie ciallii BiJl aTOMHUX.

AMop¢HuUii cTan pedoBuH. TBep/i peYOBUHU, 3aJIEKHO BiJl PO3MIIIICHHS
CTPYKTYPHHX YaCTHHOK Yy MTPOCTOPi, MOXKYTh IepeOdyBaTH HE TUIBKU B KPUCTATIIHOMY,
a i1 B amopduOomy craHi. [luM peuoBuHAM HEBIACTHBA MEPIOJUYHA CTPYKTYpa, TOMY i
HEMa€ XapaKTePHOI AJIs1 KPUCTAIB IIOBTOPIOBAHOCTI OTHOTO i TOTO X €eMEeHTa
CTPYKTYpH, TOOTO BOHH HE YTBOPIOIOTh KPUCTATIYHUX IpaTok. OqHaK B aMOpHHUX
CIIOJTYK HasiBHA JIeKa Y3rOJKEHICTh Yy IPOCTOPOBOMY PO3MIILIEHH]I CYyCIAHIX
YaCTUHOK, X04a YiTKOI HAaPSIMIIEHOCTI 1X, SIK y KpUcTanax, Hemae. Bona Moxe
3HUKATH 31 301IBIIEHHSIM BiJIJIaJ1 11T JII€X0 30BHIIMIHIX CUJI, HAITPUKJIIAJ y pasl
[1ABUILEHHS TEMIIEPATYPH.

AMOpdHI CIIOTYKH YTBOPIOIOTHCS BHACIIIOK IIBUIKOTO OXOJIO/HKEHHSI PO3ILJIABIB,
KOJI CTPYKTYPHI YaCTUHKH HE BCTUTAIOTh 3alHATH «IIPABWIBbHI» MICIIs, a0 ITiT 9ac
KOHJICHCAITi1 ra3y. 3rogoM aMop(Hi pe4OBUHHU KPUCTATIZYIOThCS, ajle IeH Mporiec 3a
KIMHAaTHUX TEMIIEPATyp JTOCUThH TPUBAIIHIMA.

B amop¢HuX pedoBUH HEMAa€E YITKO BUZHAYEHOI TeMIlepaTypH IUIaBlIeHH. 3a
HarpiBaHHs BOHHU PO3M'AKIIYIOTHCS M EPETBOPIOIOTHCS HA B'SI3KY PIAMHY.

AMop(dHUMHU pEeYOBHHAMH € CKJIO, BICK, IUIACTUYHA CIPKa, IJTACTMACH, TPUPOIHI Ta
CUHTETUYHI CMOJIH, JI€AK1 T1IPOKCUAN. 3pa3ku aMOp(HUX PEYOBUH 300paXKeHO Ha
puc. 26.

Puc. 26. 3pa3ku amopdHux pe4yoBuH: a — OypmITuH; 0 — napagin; B —
miacrMaca

OTxe, y3araJpHIOIOUM BIJIOMOCTI PO arperatHi CTaHu pe4oBUH, JOXOIUMO BUCHOBKY,
10 KPUCTAJIIYHI PEYOBUHU XapaKTEPU3YIOTHCA YITKOIO BIIOPSIIKOBAHICTIO



CTPYKTYPHHX YaCTHUHOK 1 MPaBMWIIBHUMH (popMaMu KpucTaiiB. AMOpGHI K —
HEBITOPSIKOBAHICTIO PO3MIIIEHHS YACTUHOK 1 BIICYTHICTIO (DOPMH.

MHIACYMOBYEMO BUBYEHE
* TBepai peyoBUHU 11epeOyBaOTh Y JABOX CTaHaX: KPUCTAIIYHOMY A aMOp(QHOMY.

* ¥V KpucTAJiYHUX PeYOBHHAX CHEPTis B3a€MOIi1 MK YaCTHHKAMHU JTy>Ke€ BEJIUKA, 10
CIPHUYUHSE CTPYKTYPY KpUCTAITy IEBHOT (popMU 1 00'eMy, Y SIKiil YACTUHKH HE
MOKYTh BIJIBHO IEPEMILLATHUCS.

» KpucraaiuHi pe4oBHHHU yTBOPIOIOTH MOJICKY/ISIPHI, aTOMHI1, HOHHI Ta MeTaJlluH1
KPUCTAIIYHI TPATKH.

* V By31ax MOJIEKYJIAPHUX KPUCTAJIYHMX I'PATOK PO3MIILEHI MOISIPHI a00
HEMNOJIIPHI MOJIEKYJIA. Y KPUCTATIYHHUX I'paTKax MOJIEKYJIH YTPUMYIOThCS 32
JOTIOMOTO0 MIKMOJIEKYJISIPHUX BaHIEPBAaIbCOBUX CHUJI B3a€EMO/III.

* ATOMHI KpucTaJiyHi I'PATKM XapaKTePHU3yIOThCS THM, 1110 B IXHIX By3JIax
PO3MIIIIEH] aTOMH, CITOJTyYeHI MK COO0I0 KOBaJICHTHHMHU 3B'SI3KaMH.

* oHHUM cIoJlyKaM BJIACTUB1 HOHHI KPUCTAJIIYHI IPATKH, Y By3JaX AKUX MICTIThCS
MO3UTUBHO 1 HETaTUBHO 3apsAKEH1 HOHU, IO YTPUMYIOTHCSI CUIIAMU
€JIEKTPOCTATUYHOIT B3a€MOIII.

* YV By3jaxX MeTAJIYHUX KPUCTAJTIYHUX I'PATOK € TUIbKY MO3UTUBHO 3aps/zKeHi
HOHM, 1110 YTBOPIOIOTHCS BHACIIOK BTPATH aTOMaMU €JIEKTPOHIB.

* TBep/l peUOBMHU, 3aJI€AKHO Bl PO3MILIEHHS CTPYKTYPHUX YACTUHOK Y MPOCTOPI,
MOXYTh niepeOyBaru B aMop¢HOMY cTaHi. [M He BlacTHBa nepioiuyHa CTPYKTYypa,
TOMY BOHU He YTBOPIOKTH KPUCTAJIYHUX I'PATOK.

* AMOpbHUMH PEUOBUHAMH € CKJIO, BICK, IJIACTUYHA CipKa, P13HI IJIACTMACH,
MPUPOJIHI i CHHTETUYHI CMOJIH, JACSIKI T1APOKCHIH.

JlomalHe 3aBIaHHS:

1. TlepernsHyTH BiZIcO 3a IMOCHUIIAHHSM:
https://www.youtube.com/watch?v=CyzHk7w4gqg
https://www.youtube.com/watch?v=HXuH6WPx7TY



https://www.youtube.com/watch?v=CyzHk7w4gqg
https://www.youtube.com/watch?v=HXuH6WPx7TY

2. TlepernsHyTH MpE3CHTAIliI0 3a ITOCHIAHHSIM:
https://naurok.com.ua/prezentaciva-kristalichniy-i-amorfniy-stani-tverdih-rechovin
-127052.html

3. BukoHaru TecTOBE 3aBAaHHA:

https://naurok.com.ua/test/join?gamecode=1660158

bepexirtb cede Ta 0U3bKHX!
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