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YPOK 112-113

Tema: BUHMKHEHHS IVIAaCTUYHMX JAedopmanii

Mera:

e (O3HailoMJICHHS 3 OCHOBHUMH MOHATTSMU: CHJIa, HANpyTa, aedopmartis.

e BuBuuTH MOCHITOBHICTH MIATOTOBYUX POOIT

e BuxoBaTu 3aIlikaBJI€HICTh Ta KOMIIETEHTHICTb 10 00paHoi mpodecii.
XIJI YPOKY

[Tounnaroun BuB4yaT Temy EP3-3.1.4. YcyBanus nedekris, 110 BUHUKIU IpU
BUKOHAHHI PyYHOTO JYyTrOBOTO 3BapIOBaHHS, HAIUTABJIICHHS Ta MOBITPSHO-TYTOBOTO
pi3aHHsI, 3BEPTAEMO yBary Ha Te, 1110 JJIsS YCIIITHOTO BUKOHAHHS 3aB/IaHb 110 YCYBaHHIO
nedeKTiB, 110 BUHUKIIW IPU BUKOHAHHI PYYHOTO JAYTOBOTO 3BapIOBaHHS, HATUIABJICHHS Ta
HOBITPSIHO-AYTOBOT'O pi3aHHs, HEOOX1HO CIIOYATKy OBOJIOJIITH TEOPI€IO Ta Jo0pe
OpIEHTYBATHUCS B (PI3UYHUX Ta XIMIYHUX BIACTUBOCTSAX PI3HUX METAJIIB Ta CILJIABIB.

InacTiuna aedpopmaniss — ckiiagoBa 3aMUIIKOBOI AedopMallii, 0 HEe BUKIUKAE
3MIHH 00'eMYy.

3 morJisAly MIKpOCKOMIYHOT Oy/1I0BU Tia MPHU MIACTUYHIN nedopmalii mnpruHaitMH1
YacTHHA aTOMIB PO3PHUBAIOTH XIMIYHI 3B'SI3KH 1 MTOKU/IAIOTh CBOI MOTEHIIIAIBHI SIMH.
Takum ynHOM, MIacTUYHA eopMallis CYyIPOBOIKYETHCS MACONIEPEHOCOM.

[Tnactruna nedopmaiiis, Ha BIIMIHY Bil IPYXKHO1, € 3JIMIIKOBOIO 1 3QJIMIIIAETHCS TICTsS
3HSTTS HaBaHTa)XeHHs. BoHa MoB's13aHa 3 MepeMillleHHsIM aTOMIB YCEepEeIUH1 KPUCTalliB Ha
BITHOCHO BEJIMKI BIZICTaH1 i BUKJIMKAE 3QJIUIIIKOB1 3MIHU (DOPMH, CTPYKTYPH 1
BJIACTHBOCTEH 0€3 MaKpOCKOIMIYHUX MOPYIIEeHb CYUUILHOCTI MeTany. [nactuuna
nedopmMallis B KpUCTATIYHUX TBEPAUX TiaX MOXKE 3A1HCHIOBATUCS KOB3aHHSM 1
JBIMHUKYBAHHSIM.

Koe3zanna — 11e 3MIlIIEHHS] OKPEMUX YaCTHH KpucTasa (0JHIET YaCTUHU 1010 1HIIIO1)
i TIEI0 TOTUYHUX HAPYKEHB, KOJIH I HAIIPY>KEHHS B IUIOIIMHI i HANPsMi KOB3aHHS
OCATaOTh IIEBHOT KPUTUYHOI BEJIMYUHU.

JléiltnuKy8anna — MOBOPOT OJHIET YACTUHU KpUCTAJa B TIOJOXKECHHS CUMETPUYHE
JpyTii HOTO YacCTHUHI.

B 060x Bumagkax rractuuHa aedopmariisi Big0yBaeThCsl MO MEBHUX TUIONTUHAX 1
HaIpsMax y KpUCTaTIYHUX IpaTkax. KoB3aHHS B KPUCTANIYHUX IPATKAX MPOXOJAUTH 110
HaWTIUTBHINIE YCITHUX aTOMAaMH KPUCTAJIYHUX TUIOMIMHAX 1 KpUCTANIOrpadpidyHIX
HampsMax, /e BEeIUYMHA ONOPY 3CYBY € HalMEHIOo10. L{e mosICHIOEThCSl TUM, 1110 BiJICTaHb
MDK CYCITHIMM aTOMHUMH ILTOIIMHAMHE € HalOUTBIIIO0, a 3B'SI30K MK HUIMH HAMMEHIITHT.
Yum Oinblire B MeTajIi MOXKIJIMBUX TJIOMIMH 1 HAIIPSMIB KOB3aHHS, TUM BHIIA HOTO
3JIaTHICTH J0 IUIACTHYHOI Jedopmarrii.

B 3anexxHOCTI Bijl 37aTHOCTI 3a3HAaBATH IIACTUYHOI fedopmartii maTepianm
MOAUISIIOTHCS Ha TIACTUYHI W KPUXKI.

Bennunna miactudHoi neopmaiiii 4acTo 3ajJexKuTh Bl 4acy, IPOTITOM SIKOTO TLIO
nepedyBae M HaBaHTaXXEHHSIM. BiacTuBicTh iacTU4YHOI nedopmaliii 301IbIIyBaTUCS 3
4acOM Ha3MBAETHCS MOB3YUICTIO.

IliacTuuna aedopmanisi MOTIKPUCTATIYHOIO MeTaJIa BiI0YBa€THCH BHACJIIIOK
nedopmauii ko:xxHoro 3epHa. [lounnaerscsa negopmailisi B 3epHax, OpieHTAIIs SIKUX


https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D0%B8%D1%88%D0%BA%D0%BE%D0%B2%D0%B0_%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B2%27%D1%8F%D0%B7%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D1%8F%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D1%83%D0%B6%D0%BD%D0%B0_%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%85%D0%BA%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B7%D1%83%D1%87%D1%96%D1%81%D1%82%D1%8C

CHIBIIAJA€ 3 HAMIPSIMKOM MPUKIaJACHUX HanpyxkeHb. Ha miil cranii nedopmariii nig
MIKPOCKOIIOM MO3KHA CIIOCTEPIraTH CJ1IM KOB3aHHS B BUTJIS1 IPSIMUX JIIHIN, K1
OJIHAKOBO OPIEHTOBaH1 B MEKaX OKPEMUX 3EPEH.

[Tpu 301unb1IeH] Hedopmallii 3epHa 3MiHIOIOTH CBOIO Gopmy. [{o aedopmailii 3epHO Manio
okpyrity ¢popmy, a micis aedopmalii - BUTATHYTY B HAIPSAMKY J1i TPUKIaJACHUX CUIIL.
YTBOPIOETHCS BOJIOKHUCTA CTPYKTYpA.

IIpu Bemkux crynensx Aegopmanii 3epHa MalOTh 3AaKOHOMIPHY OpI€EHTALiI0
kpucranorpagivnnx miomuH. Taky Oyg0oBYy MeTany Ha3UBalOTh TEKCTYPOIO.
TexcTypoBaHU METa Ma€ aHI30TPONII0 MEXaHIUHUX Ta (PI3UYHUX BIACTUBOCTEH.

[Tnactruna nedopmaiiist 3MIHIOE HE TUTBKU CTPYKTYpPY MeTalia, ajie i Horo BIaCTUBOCTI:
HiIBUIIY€ETHCA TBEPAICTh, MIITHICTh, MEXa TEKYYOCTI, a IMNIACTUYHICTh 3MeHIIy€eThes. L
3MIHM TUM OUIbII1, YAM BHILA CTYMiHB AedopMallii. SABuIIE 3MIHU CTPYKTYPH, MEXaHIYHUX
Ta (13MKO-XIMIYHUX BJIACTUBOCTEH MeTasa NP XOJIOJHIN MIacTUUHIN aedopmarrii
Ha3WBAIOTh HATapTyBAHHSIM.

Haknenanuii Metan Mae miIBUIIEHY KUIbKICTh A€(EKTIB, KA MOPIBHIHO 3
Hee(popMOBaHNM CTaHOM 30UTBITYETHCS Ha ABA-YOTHPHU MOPSAKHU 1 Moxe csratu 1010-
1012 cm-2.

Jliia 6araTh0X TEXHOJOTIYHMX MpoIeciB (X0JI0IHA MPOKATKA, BOJOYIHHS,
IITaMITYBaHHS ) HATApTyBaHHS € HEOAKAHUM SIBUIIICM.

B MammHOOy/1yBaHHI HarapTyBaHHs BUKOPHUCTOBYIOTh ISl IOBEPXHEBOTO 3MIITHCHHS
netanei. Hampukias, onopHi MUWKY BaliB MIAAAI0Th IHTEHCUBHIN XOJIOHIM 00poOiIIi
TUCKOM TBEPAMMH POJIMKAMU 3 METOIO 3MEHIIIEHHS 3HOCY Ta MIJBUIIEHHS CTPOKY CIYKOH.
Pecopu, npyxxunn niggaroTs 00poOiii 1podomM uu riapoodpa3uBHiid 00poOITl 11s
CTBOPEHHS B MIOBEPXHEBOMY IIAP1 3aJUIIKOBUX HAMPYKEHb CTUCKY, 110 MIIBUILYE MEXKY
BUTPUBAJIOCTI B 1,5 - 2 pazm.

VYCcyHyTH HarapTyBaHHS, BIIHOBUTH IJIACTHYHICTh MOYKHA HarpiBaHHIM
xojoaHoaedopMoBaHoro Merajna. [Ipu HarpiBaHHI B MeTalli BiiOyBarOThCS MPOIIECH
IIOBOPOTY, TOJIIrOHI3aIlii Ta peKpUCTaTi3allii, ki 3a0€31Meuy0Th BITHOBICHHS
BJIACTUBOCTEH.

[ToBOPOT NJIs TEXHIYHO YMCTUX METAIIB BiOYBaeThCs TIpH HarpiBanHi 110 0,2 .
3MEHIIYEThCS KUTbKICTh TOUKOBUX JAedekTiB. CTpyKTypa Ta BIaCTUBOCTI MeTala
MPAKTUYHO HE 3MIHIOIOTHCS.

Honironizanisi nounHaeTbes npu remneparypax 0,3 , cyTb Opoliecy Mojisrae B
¢dbparMenTarii KpucTamiTiB Ha cyo3epHa. Jlucmokaiii BUIIYKYIOThCS B CTIHKH, iX KUTBKICTD
3MEHIIYEThCS. MIIHICTB Ta TBEPICTh METajla 3MEHIITYEThCSI, YACTKOBO yYCYBAIOThCS
BHYTpiIIHI Hanpy>keHHs1. CTPYKTypa MeTalla 3aJIMIIAETHCS BOJIOKHUCTOO.

[Tpu migsumenni temneparypu 10 (0,4 - 0,5) B nedopmMoBaHOMY MeTalli 3’ ABISIOTHCS
3apOJIKM HOBHUX 3€PEH 3 HEBUKPEBICHOIO PEIITKOIO 1 IPU BUTPUMIII BOHH POCTYTh.
3aMicTh BOJIOKHHUCTOI CTPYKTYPH 1€(POPMOBAHOTO METaIa YTBOPIOIOTHCS HOB1 PIBHOBICHI
3epHa. Lle#t mporec Ha3uBarOTh pekpucTanizamicto. /ledhopmoBani 3epHa 3aMIHIOIOTHCA
HOBUMH PIBHOBRXHUMU. BHYTpIIIHI Hanpy>KeHHs 3HUKAIOTh, TBEPAICTh Ta MIIIHICTh
3MEHIIY€EThCS, TUTACTUYHICTD 30UIbIIY€EThCs. BHACIIOK pekpucTai3alilii HarapTyBaHHs
MPAKTUYHO MOBHICTIO YCyBaeThes. ['ycTuHa nucnokaiiit 3Meniyetbest 3 1010 - 1012 no
106 — 108 no cm-2.

Po3pi3HAIOTH XOJIOAHY Ta rapsA4y IVIACTUYHY JiepopMarliro.



XoJ101H010 JeopMali€r0 Ha3UBAIOTh TaKy, 110 BiI0YBAETHCS IPU TEMIIEpaTypax
HIDKYUX 32 TEMIIepaTypy pekpuctanizaiii. Tomy xonoaHa nqedopmaiiist CynpoBOIKYETHCS
HarapTyBaHHSIM.

Iapsiuy nedopmaniro NpoBOJATH MpU TEMIIEpATypax BUIKUX 32 TEMIIEPATYPY
pekpucranizanii. Taka gqedopmaliis He BUKJIMKA€E HarapTyBaHHS.

IIuTaHHA 1151 camonepeBipKu:
1. o Take nedopmanin?
2. Illo Take moJironizamis?
3. IIlo Take nBiiHUKYBAHHSA?
4. IIlo Take KOB3MHHSA?
5. o Take naacTuuHa negopmanis?

JlomalHe 3aBIaHHA:
v OnpaunoBaTu MaTepiaja B MiAPYYHUKY N2 c.367-371

v" BHKOHATH KOPOTKHi KOHCIEKT
v’ JlaTH BignmoBixi Ha 3anuTaHHsA

v ®oTtorpadio KOHCIEKTY HaicJaTH BHKJIaAady mTanatko@ukr.net
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