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YPOK 104-105

Tema: Onip po31IMPEeHHI0 MeTAJIy IIPU HArpiBaHHI

Mera:

e (O3HallOMIJICHHS 3 OCHOBHUMH MOHSITTAMMU: CUJIa, HAIIPyTa, AedopMarris.

¢ BuBuuTH MOCTITOBHICTH MIATOTOBYMX POOIT

e BuxoBaru 3aIikaBJIeHICTh Ta KOMIIETEHTHICTb /10 00paHoi mpodecii.
XIJ YPOKY

[Tounnatoun BuBuatu Temy EP3-3.1.4. YcyBanHs AedeKTiB, 1110 BUHUKIIN TP BUKOHAHHI
PYUYHOT'O JYTrOBOTO 3BapIOBaHHS, HATUIABJICHHS Ta MOBITPSHO-AYTOBOTO pi3aHHS, 3BE€PTAEMO
yBary Ha Te, 1110 JJI YCHIITHOTO BUKOHAHHS 3aBAaHb M0 YCYBaHHIO e(EKTIB, 110 BUHUKIIH
MIPY BUKOHAHHI PYYHOTO JYTOBOTO 3BapIOBaHHS, HATUIABJICHHS Ta MOBITPSHO-AYTOBOTO
pi3aHHs, HEOOX1THO CIIOYATKY OBOJIOITH TEOPI€I0 Ta JOOpE OpieHTYBATHUCS B (QI3UUHHX Ta
XIMIYHHUX BJIACTUBOCTSIX PI3HUX METAJIIB Ta CIUIaBIB.

Temmneparypa BITMBaE Ha METaJ PiI3HUMH criocoOaMu. Bibil BUCOKa TeMIieparypa
301IbIIIY€ €IEKTPUUHUN OIIp METaJly, a HIbK4a TeMIepaTypa 3HUxKye oro. Harpituii metan
3a3Ha€ TEIJIOBOT'O PO3IIUPEHHS 1 30UTbIIYEThCA B 00’ eMi. [linBuIieHHsa TemMnepaTypu
METaIy MOXXE CIIPUUYMHUTH HOT0 ajJoTponHy ¢a30By TpaHChOpMAaIlito, SKa 3MIHIOE
OpIEHTALIIO CKJIaJI0BUX aTOMIB 1 3MiHIO€E 11 BIacTUBOCTI. HapemTi, (pepoMarHiTHi MeTaau
CTalOTh MEHIIl MAarHITHUMU, KOJIM BOHU MOKYTh HarpiBaTUCS 1 BTpayaTH MarHeTU3M BUIIIE
temriepatypu Kropi.

Po3ciroBaHHS Ta OMip eJIeKTPOHIB

Komnu enekTpoHu MpoTiKaloTh Yepe3 OCHOBHY YaCTHHY METajly, BOHU PO3CIIOIOTHCS OJIUH
B1JI OJTHOTO, & TAKOXK BIAXOSATH BiJ MeX MaTepiany. BueHl Ha3uBaroTh 11e BUIIE "ormopom”.
[linBUIlIEHHS TeMIIepaTypH Ja€ eIeKTpOHaM OUIbIle KIHETUYHOI €HEepTii, 301IbIITYI0YH 1X
MBHUJKICTh. Lle mpu3BoUTh 10 O1IBIIOT KIJTBKOCTI PO3CIFOBAHHS Ta OLIBII BUCOKOTO
BHUMIPIOBAHOTO OMOPY. SHMKCHHS TEMIIEPATYPH MPU3BOJANTH /IO 3HUKEHHS IITBUIKOCTI
€JIEKTPOHIB, 3MEHIIEHHS KUTbKOCTI PO3CIIOBaHHS Ta BUMIPIOBaHOTro ornopy. Tepmomerpu
CYy4acCHOTO 4acy BUKOPHCTOBYIOTh 3MiHY €IEKTPHUYHOTO OMOPY IPOTY JJIsi BUMIPIOBAHHS
3MiH TEMIEPATYPH.

TemioBe po3mupeHHst

[linBHILIEHHS TeMIlepaTypy MPU3BOIUTH JO HEBEJIMKOTO 301IbIIECHHS TIOBXKUHU, TUIONII Ta
00’eMy MeTally, 110 HA3UBAETHCSI TEPMIYHUM PO3IIUPEHHSIM. Bennunna po3nmpeHHs
3aJIEKUTH BiJl KOHKPETHOTO MeTamy. TermioBe po3MIMpeHHS € pe3yIbTaTOM 301IbIIICHHS
aTOMHHX KOJIMBAHb 13 TEMIIEPATYPOIO, a BpaxyBaHHS TEIJIOBOTO PO3IIUPEHHS € BAXKIMBUM
y pi3HUX cepax 3acTocyBaHHs. Hampukiaa, mpoeKTyroYn TpyOOIpoOBOIN Y BAHHUX
KIMHaTaX, BUPOOHHKAM MOTPiOHO BPaxOBYBaTH CE30HHI 3MIHU TEMIIEPATypH, 1100
YHUKHYTH PO3PUBY TPYO.

AJtoTpomnHi (pa30Bi nepeTBOPeHHs

Tpu ocHOBHI (ha3u peyOBUHU HA3UBAIOTHCA TBEPAUMHU, PIAKUMU Ta ra3oBUMU. CylliibHa
pPEYOBHHA - LI UIUIbHO YIaKOBAHUI MAaCHUB aTOMIB 3 OCOOJIMBOIO KPUCTAIIUYHOIO CUMETPIEIO,
B1JIOMOI0 5K asioTporn. HarpiBanHs abo 0X0JIOI)KEHHSI METay MOKE MPU3BECTH 10 3MIHU
Opi€HTAaIlii aTOMIB MO BIAHOIIEHHIO J10 1HIHUX. [le Bimomo sik anmoTpornHa ¢da3oBa
Tpancopmariis. Xopouuii mpukiag Tpanchopmailii amoTpornHoi gazu 0aunuThCs B 3aii3l,



sKe MepexXoAnTh BiJ anb(a-(a3u npu KIMHATHINA TeMIepaTypl A0 3aji3a ramMmma-(asu npu
912 rpanycax Llenscia (1674 rpagycu @apenreiita). 'amma-da3za 3amiza, sika 31aTHa
PO3UMHATH O1IIbIIE BYTJICLIO, HIXK alb(da-(hasa, MoJerurye BUTOTOBICHHS HEPKaB1I0YO1
CTai.

OCHOBHI BJIACTMBOCTI MeTaJIiB

i

3aKiHYUBIIY BUBUEHHS 1IbOI'O HABYAJIHLHOTO €JIEMEHTA, CTYJACHT BMITUME:

1. Ha3HaYaTUCTIOCOOU BUTOTOBJICHHSI METAJIEBUX BUPOOIB B 3aJICKHOCTI BiJ] BIACTUBOCTEH
METAIIB;

2. poOUTH BUCHOBKH MPO MPHUAATHICTH THX M IHITUX METAIB 1 CIIJIaBiB JJI1 BUTOTOBJICHHS
JeTaJeu.

[IpuknagHa HayKa, 110 BUBYAE Y B3a€MO3B 3Ky CKJIal, OyI0BY Ta BIACTHBOCTI METAIIB 1
CIUIaBiB, BCTAHOBJIIOE 3AJICKHICTh Oy/I0BH 1 BIACTUBOCTEH Bl METO/11B BUPOOHHUIITBA Ta
00poOKM METaJIB 1 CIUIaBiB, @ TAKOXK 3MIHY X M1l BILTABOM
MEXaHIYHHMX, TEPMIYHUX Ta 1HIIKX 30BHINIHIX A1l HA |Bracmueocm i']]
METaJId Ha3WBAETHCS METAIO3HABCTBO. BUYHT

Baactuicts (property, quality) — e cykynHicTh & Ximiuni |
XapaKTEPUCTUK METANIB 1 CIUIABIB BiJl IKMX 3QJICKUTh MPUAATHICTD Mexaniuni |
BHUT'OTOBJICHHS JIeTallel Ta KOHCTPYKIHA. OJHI 3 HUX JIeTK1 (MarHiu, (Zexnonoziuni _|
AJFOM1HIM, TUTaH), 1HII BaXKKi (cBUHEIb). OJI0BO, CBUHEIb
- MeTaJu, sIKi JIETKO TUIABJIATHCS, a JUIsl pO3ILIaBy 3aii3a a0o0 MIaTUHUA HEOOXI1THO
BUTPATUTH Oarato eHeprii. MilHICTb € OJTHUM 3 TOJIOBHUX (DaKTOPIB MPU BUPOOJICHI METATY
JUTsI BATOTOBJIEHHS JIETaJlel, ajie He BC1 OJHAKOBO MilHI. PO3pi3HAI0TE (D13WUHI1, XIMIYHI,
MEXaHI4Hi Ta TEXHOJOT14HI BJIaCTUBOCTI METAIB:

A) @i3u4Hi BJIACTHBOCTI METAIIB MPOSBISIIOTHCA MIPU i1
(13UYHUX SBUII, SIK1 JIFOYM HA METaJl, HE 3MIHIOIOTh HOT0
ckiany. Hampukman, mpu HarpiBaHHi MeTall pO3IJIABISIETHCS, ajie
Horo ckiaj 3aIuIIaEThCs MOMEePETHIM.

TI'yemuna (solidity, strength) — BenuurHa, sika TOpiBHIOE
BIIHOIIICHHIO MAacH METay JI0 3aiiMaHOTro HUM 00’ emy. Hanmpukian,
ryctuHa 3ainiza aopiBHioe 7800 kr/m3, amominito 2700 kr/m3,
cBuHIo 11300 kr/m3.

Koabopom Ha3uBaeThCs 31aTHICT METAJIIB BIIOMBATH CBITJIOBI POMEHI, 1110 HAa HUX
nmonajarTk. [IpoMeHi cBiTiia, BiIOUTI BiJ PI3HUX METAIIIB, AIFOTh Ha OPTaHU 30Dy I10-
PI3HOMY, 1110 CTBOPIOE BIAYYTTS TOTO UM 1HIIOTO KOIbopy. Hampukian, Mias Mae posxxeBo-
YEepBOHUM KOJIIP, aIIOMIHIN — OLIHi.

Tennonposionicmio (heat/thermalconductivity) HasuBaroTh 37aTHICTh METaIIB
MPOBOJUTH TEIU10. UM OiiIbIlIa TEMIONPOBIIHICTD, TUM HIBUIIE TEIJIO MOIIUPIOETHCS 11O
MeTaJly IpU HOTo HarpiBaHHi 1 BITA€THCS HUM IIPU OXOJI0/KeHHI. Brucoky
TETUIONPOBIIHICTh MAIOTh MiJb Ta aTIOMIiHIN. 341130, CTajlb, YaBYH MPOBOJSITH TEIJIO B 4-6
pa3iB ripuie, Hi%K Mi/Jlb.

Tennoemnuicms (thermal/heatcapacity) BusHavae KibKiCTh TEIUIA, HEOOXITHOTO IS
HarpiBaHHs MeTany Ha 10. Hu3bKy TEmoeMHICTh MalOTh IJIATHHA 1 CBUHEIb. TeMI0eMHICTh
CTaJll 1 YaBYHY Maii’ke B 4 pa3u BUIIIE TEIUIOEMHOCTI CBUHIIIO.

IThaenenns (Melting) — e npoiiec nepexoay MeTaly 3 TBEPAOIrO CTaHy B PiIKHM.
Mertanu i3 BUCOKOIO TeMIIEpaTypoOIO MJIABJICHHS BBAXKAIOTh TYTOTUIABKUMU (BOJIb(pam,
XpOoM, MJIaTHHA), @ METAIH 3 HU3bKOIO TEMIIEPATypOIO IIABJICHHS HaJIeXAaTh JI0
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JIETKOIJIaBKUX (0JIOBO, cBUHELb). Hanpukian, Temneparypa miasneHHs 3amiza-15390, minai-
1083, onoBa-2319, Byraenesoi crani - 1420-1520 0C.

Tennoge (mepmiune) pozuwiupennsa O3Havyae 31aTHICTh METAITy, III0 HAIPIBA€ThCH,
301JIBIITYBATH CBOI PO3MIpH.

Enexmponpogionicmio Ha3uBalOTh 3JaTHICTh METATY IPOBOJIUTH E€ICKTPUYHUMA CTPYM.
XOpouKrMH IPOBITHUKAMU CTPYMY € cpi10J10, Midb, aTroMiHiH. Jleski MeTanu 1 criaBu
(HIXpOM) YHHATH CICKTPUIHOMY CTPYMY BEJIUKHUHI OMIip.

IIuTaHHs A5 caMonepeBIipKu:
1. o Take negopmauisn?
2. Ilo Take Meska TeKY40CTi?
3. o Take kpuTHYHA TeMIepaTypa?
4. 1o Take THM4YacoBuii onip?
5. SIki ocHOBHI MOHATTS?

JlomaniHe 3aBIaHHS:
v OnpanoBaTu MaTepiaj B MiAPYYHHUKY MN1.c.43-44

v" BHKOHATH KOPOTKHil KOHCIEKT
v JlaTH BianoBiai Ha 3anuTaHHA

v ®@oTtorpadio KOHCIEKTY HaTicJIaTH BUKIagaqy mTanatko@ukr.net
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