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TEMA: IlinroroBjaeHHst po0040ro Micus 10 BUKOHAHHS PY4YHOI'0 1yTOBOI0
3BapIOBaHHs, HAIUIABJICHHA TA NOBITPAHO-AYI0BOI0 pi3aHHA

Ypoxk 2-3

Tema: 3HayeHHs 3BapIOBaJILHOIO0 BUPOOHMITBA JJIs1 IPOMHUCI0BOCTI. IcTOpis
PO3BUTKY 3BapPIOBAHHS METAJIB, BKJIA/J BITYN3HAHUX BUCHHUX.

Mera:

o O3HailoMJIEHHS Ta BUBYEHHSI OCHOBHUX MOHATH PO 3BApPIOBAHHS, PO MaTepiain
HEOOX1H1 711 BUKOHAHHS 3BapIOBaHHS, MIJrOTOBKA Ta OpraHizailisi podo4yoro micus
3BaprOBaJIbHUKA, BUJIM 3BAPIOBAHHS Ta ICTOPISI PO3BUTKY.

° BuBuuTH MoCiA0BHICTh MIATOTOBYUX POOIT
° BuxoBatu 3ai1ikaB/ieHICTh Ta KOMIIETEHTHICTh 10 00paHoi npodecii.
XIJI YPOKY

3 MaBHIX-/IaBEH JIIOJICTBO HAMAraJioch 3'€IHATH ()parMEHTH METAJICBUX BUPOOIB Ta 3JTUBKHU
METaJiB MPUPOTHOTO TTOXOKeHHS. [le 103BOIsII0 30UIBIIUTH TXHI pO3MipH, CTBOPIOBATH
IpeMETH CKIIaIHOT (DOPMU, @ TAKOK BUIIPABIATH Je(DEKTH, OTpUMaH1 y IpoIieci JIUTTs. AJe
Yyepe3 YHUCIEHHI TEXHOJIOTT4H1 0OMeXeHHs npoiiec OyB HepockoHanuM. Ha gomnomory
npuxoauia (izuyHa cujia Ta OJMH 3 He0araTh0X BIJOMUX HA TOM Yac MpoIeciB 0OpoOKU
METaNiB TUCKOM - KyBaHHS (XOJIOJJHE Ta BUCOKOTeMIepaTypHe) Takok BUKOHYBaJIOCh
JTUBapHE 3BapIOBaHHS: 3aHYpPEHHS JeTalield, Ikl HEOOX1IHO 3'€JHATH, Y PO3IIABICHUNA METall.
[Ticns mporo, MalicTpu YeKalv, TOKU KOHCTPYKITiA 3aTBepie. Taki 3'€JHaHHS HE MOXKHA OYJ10
Ha3BaTH MIIIHUMHU Ta HAJIHHUMHU.

AJie cTanp yce CHIIbHIIIE TPOHUKAJIA Y pi3HI cPepH KUTTSI Ta EKOHOMIKH, TOMY Tepe]T
BUCHHMHM Ta TEXHOJOTAMH BCE YACTIIIE TMTOCTABAJIA TEOPETUYHI 1 MPAKTHYHI TUTAaHHS 00OPOOKH
Ta 3'€¢JHAHHSI METAIIB.

Sk HacHiIoK 3'1BUBCS HOBHUH crioci0 3'eqHanHsa MeTaneBux BupoOiB! I1]o Take 3BaproBaHHS
MeTtaiy? Y X0/ IbOro JeTall 3'€THYIOThCS MK CO000 3a JOTIOMOT0I0 MIXKaTOMHHUX 3B'SI3KIB B
pe3yibTaTi HarpiBaHHs Ta IJIACTUYHOTO Je(opMyBaHHS.

Konu BUHNKII0 3BapIOBaHHS MeTATy?

Ha 3mami XVIII-XIX cromith Oyna BiAKpUTa €IEKTpUYHA AyTa, CTApTyBAIO AOCTIIHKCHHS
MOXKJIMBOCTEH i mpakTuyHOTOo 3acTocyBanHs. Y 1802 porti pociiichkuii hi3uk Ta
enekTpoTexHik Bacwiit [leTpoB nepiiuM BUCYHYB 17€10, 110 BUCOKA TeMIIepaTypa, Ky J1a€
eJIEKTPpUYHA JyTa, MOKe OyTH BUKOPUCTAHA JIJIsl PO3IUIaBieHHs MeTamiB. [1icis mporo BUeH1
YChOTO CBITY, Y TOMY YHCIII i TaKi BiioMi, ik OpuTaHelb Maiikin dapajaeit, mpoBO AN
PI3HOMAaHITHI €KCIIEPUMEHTH 3 €JIEKTPUYHOIO TYTO10, SIKl IECATUPIYUSIMUA OOMEKYBATUCH
TEOPETUYHUMU TIOTITYKAMH.

[lepexin Ha mpakTUYHUI piBeHb B1AOYBCs y KiHIl XIX cTomiTrs. Y TOM e nepiof icTopii
Ha MMPOMUCIIOBI PEKHU BUMIILIIO BUPOOHHUIITBO CTalIl Ta YaBYHY. Y C€ YaCTIlIE BUMArajioch
3'eTHAHHS METAJICBUX JeTajield MPOCTUM Ta HAJIMHUM CIIOCOOOM.

VY 1881 poui B [Tapmxi Buenuit Mukosna bepHapoc mpoaeMOHCTPYBaB CIiocio
3BapIOBaHHS 3 3aCTOCYBAaHHSM BYTiIbHOTO enekrponay. Lle Oy amapart «Qnextpol edpectby,
SAKUU 3100yB 30710Ty Meaaib Ha [lapu3bkiii MibkHapogHii BucTaBiil. [IpumitHo, mo bepHapaoc
X0ua i MaB IpelibKi KOPIHHS, aje HapOJIUBCS y Celll Ha TepUTOpii cydacHOT MHUKOIAIBCHKOT
oOnacti Ykpainu, a HaBuaBcsi y KHIBCbKOMY YHIBEPCUTETI.

VY 1888 poui pociiicbkuii BueHnii Mukosa CiaB'sHOB CTBOPUB Ta 3al1aTCHTYBaB
3BaproBasibHE 00JIaIHAHHS, B SIKOMY BUKOPUCTOBYBAJIMCH IJIABK1 METAJIEBI €EKTPOIH, K1



OyJIM CXO03K1 33 XapaKTepUCTUKAMU 3 3BaplOBAIbHUMHU MeTanaMu. Came 115l TEXHOJIOT1sl cTasia
OCHOBOIO JIJIs1 PO3MOBCIO/I)KEHHS TyTOBOI'O €JI€KTPO3BAPIOBAHHS 10 BCbOMY CBITY.

3a 0NOMOTI010 MEPILIOro 3BAPIOBAIILHOIO 00JIaIHAHHS BAAJIOCS YCYHYTH Opak, SIKHii
BUHUKAB ITPYU BIJIMBAaHHI JAeTallel, BITHOBIIOBATH CIIpallbOBaH1 YaCTUHU oOnagHaHHs. Ha
371aM1 CTOJIITh €JIEKTPO3BAPIOBAHHS CTaBajo Bce OUTbII JOocKoHanuM. Hanpuknan, Oynu
3aMpONOHOBAHI CIOCOOM BUKOPHUCTAHHS €JIEKTPUYHOT 1yTH, sIKa 30yIKy€eThCsl TpU(azHUM Ta
3MIHHUM CTpyMOM. | Ha IbOMY MpOLIEC HE 3YITUHSBCS.

VY 1906 poui mBea Ockap Yennbepr Brockonanus BuHaxij Crnas'sHoBa. Bin 3anaTeHTyBaB
3BapIOBAILHUMN €JIEKTPO/, IKUil OyB mokputuit darocom. Lle cnenianbuuii maTepian, sikuid
3aXMINA€ MicIe 3BAPIOBAHHS Bijl OKMCHEHHS i HAKONMUYBAHHS IIKiUTMBUX IOMimok. Koro
BUHAXIJ JIAIIOB IO HAIIMX JIHIB TPAKTUYHO O€3 3MiH.

KuiB sik HeHTp CBiTOBOI0 3BapHOBaHHS

VY 1904 poui monoauit BueHuii €Breuiit [laTon, skuii Hapoauscs y @paniiii Ta 3aKiHIUB
JIpe3ieHChbKU TeXHOJIOTTYHUN YHIBEPCUTET, OTPUMAB IIPOIIO3UIIIF0 CTBOPUTH Kadeapy
OynyBaHHS MOCTIB Ha 0a31 KMiBCHKOTO MOJIITEXHIYHOTO IHCTUTYTY. Y Ti POKHU
MOCTOOYTyBaHHS OyJIO HEPO3PUBHO IMOB'S3aHE 3 METATYPTi€I0 Ta IHIIUMH CYMDKHUMUA
npouecamu. Tomy y 1930-x [laTon 3axonuBcs enekTpo3BaproBaHHsIM. 3 yacom Kadenpa, siKy
BiH OYOJIMB, €BOJIIOI[IOHYBaJa B [HCTUTYT enekTpo3BaproBanHs nmpu Akanemii Hayk. €Brewiit
[TaTon OyB HOTr0 KEpiBHUKOM 3 MOMEHTY 3acHyBaHHs y 1934 porii 1 10 cBoei cmepti y 1953 p.

Came KuiBcbkuil IHCTUTYT €JE€KTPO3BAPIOBAHHS CTaB OJIHAM 3 CBITOBUX LIEHTPIB
BHUBUYCHHS 3BAPIOBAHHS. 3pO0JICHI TYT BIIKPUTTS 1 BHHAXOAH 3HAWIIUIA MPAKTHIHE
3acTocyBaHHS y 0arathox chepax mMpOMHUCIOBOCTI Ta EKOHOMIKH.

Hampuknan, mig gac J[pyroi cBiTOBOT BiiHU IHCTUTYT 3pOOMB 3HAYHUN BHECOK Y
ob6oponoznatHicTe CPCP, 3anponoHyBaBIIy TEXHOIOT10 3BaPIOBAHHS CIICIIAIBHUX CTaJICH
JUTIS TAHKOBHIX OAIlT, SIK1 IO TOTO OyJIM KjemaHi ab0 CyIiIbHOIMTI.

Ane ronoBHUM BuHaxoaoM €Brenis [laTona craB po3BuTok ineit benapaoca 1 Yennoepra
- MBUJKICHE aBTOMAaTHYHE 3BaplOBaHHS MMia (IrocoM, sske 0yno HazBanuM "mMetonom [laTona"
JI71st uporo OyJiv CTBOPEH1 MEXaH130BaH1 CAMOXI1HI arapaTy - 3BaploBajibHI TpakTOpu. BoHu
pyxaroThcs 0e3mocepeHbO MO MOBEPXHI 3BAPIOBATIBLHUX BUPOOIB Ta MEPEMIILYIOTh
€JIEKTPUYHY YTy B3J0BXK 3BAPHOTO I11Ba, MOJAI0Th (JII0C Ta 3a0€3MeUyI0Th 1HII JOMOMDKHI
npoiiecu 6e3 ydacTi itoguHu. HailOuiblil ak THBHUI NIEpi0/i pO3BUTKY aBTOMATUYHOTO
3BaproBaHHs npumnas Ha 1959-1965 p.p. Ha cboroiHi BOHO BUKOPUCTOBYETHCA Y OaraThox



rajry3sX IpOMHUCIOBOCTI: Jisl 3BapIOBAHHS JJUCTOBOTO METaIly, TPyO, KOPIYCIiB TEXHIKH,
moOyTOBUX BUPOOIB Ta 6Arato 1HIIOTO.

Cuna crpymy

HaliBa)xuBILIOIO CKIIAJ0BOIO €JIEKTPO3BaPIOBAHHS € JpKkepeno cTpyMmy. Crovarky 1e
Oy JyKe TPOMI3JIKI 3BapIOBAJIbHI T€HEPATOPH, ajie y MIPY PO3IMOBCIOKEHHS MPOIECY
BUHHUKaJIa 1oTpeda y OUIbII KOMIAKTHOMY oOnaaHaHHi. [IoMiTHE 3MEHIlIeHHs HOoro rabapuris
BiOys10ch Ha nmovyaTtky 1940-x pokiB, kojii Ha Bepdax Ta TAHKOBHUX 3aBOJIaX yCe YacTille
BUKOPUCTOBYBAJIOCH 3BAPIOBAHHS, & HE KJICNIAHHS JeTaJIeH.

Ile 6ynu TpancopmatopHi amapatu adbo TpaHcHopMaTopH, sIKi Mia'€THYIOThCS 10
enektpomepexi. Ilicna Ipyroi cBiTOBOI BIiHM BOHU CTaJId JOCTYIIHI Y MUPHHUX CEKTOpax
€KOHOMIKH 1 HaBITh JJIsl BUKOPUCTAHHS y MOOYTI.

3apa3 HalOUIbII NOMYJISIPHUMHU € IHBEPTOPHI 3BapIOBaJIbHI anapaTu. Y iXHiid OCHOBI
JIKUTH CKJIa/IHA CUCTEMA MEPETBOPEHHS 3BAPIOBAJIBHOTO CTPYMY 3a JIOOMOT'0I0 MIKPOCXEM
Ta TpaH3ucTopis. Llel mpuman ckopiin cxoxuil Ha komnbioTep. BiH 103B0IIE€ B OHOMY
KOMIIAKTHOMY IIPUCTPOT MOEHATH JEKLIbKA BU/I1B 3BaPIOBAHHS: BiJl PyYHOT'O JYrOBOIO 1 J10
IUIa3MOBOTO pi3aHHS.

BinnosinHo, cydacHu# 3BapHUK - 11€ BUCOKOKBaTi(h1KOBAaHUM CHEIIATICT, IKUH Mae
NpoNTH cKiIaaHe HaB4YaHHs. [1o Horo 3akiHYeHH1 MOKHA OTPUMATH HE TUIBKU JTUILIIOM, ajie i
ceprudikat BiAMOBIIHOTO 3pa3ka. [IpoxoxeHHs aTecTallii gae JOMyCK 10 TAKUX CKJIaJHUX
POOIT SIK CYTHOPEMOHT 1 CyJTHOOY1yBaHHS, BUPOOHUIITBO KOTEJIBHOTO 1 HAPTOXIMIYHOTO
oOJiaTHaHHsI, BAXKKE BEPCTATOOYyBaHHS, aBTOMOOUIBHA Ta Aa6POKOCMIYHA TaTy3b.

\ g8

CyuacHicTh Ta Maii0yTHE 3BaPIOBAHHS

Ha croroani Hamiuyerbest 6utbmt Hik 150 pisHuX croco6iB 3BaproBaHHs. OxHa 3
OCHOBHHUX KJIacH(iKaIliif IbOTO MPOIIECY 3'€ JTHAHHS METaliB - T0 OopMi TETIIOBOI EHEpPTii, IKa
BUKOPHUCTOBYETHCS, TAK 3BaHUI "TepMiuHMil Kiac". BoHa BU3Hauae BUJIU 3BAPIOBAHHS B
3aJIEKHOCTI B1JI TEIJIOBOI €HEPrii, IKka BUKOPUCTOBYEThCA. KitouoBUMH pi3HOBUIAMHU
3BapIOBaHHS 3a JaHUM KPUTEPIEM €:

. TyTOBE;

. ra3oBe;

. €JIEKTPOHHO-TIPOMEHEBE;
. TUTa3MOBE;

. €JIEKTPOIIIAKOBE;

. Ja3epHe Ta IH.



B enextpuuHOMY JyroBOMY 3BapIOBaHHI JPKEPEIOM JAYTH € 3MIHHUM, TOCTIHHUN Ta
MyJbCYBAJIBHUN CTPYM, SIKHI MPONYCKAETHCA MIXK JIBOMA €JIEKTpOoAaMH (OUH 3 HUX - 1€
BUPI0, SIKUI 3Baproe€Thes ). Big Buay cTpyMy 3anexarb cpepu 3aCTOCyBaHHS
€JIEKTPO3BapIOBaHHS Ta METaJIH, SIKI 3BapPIOIOTHCS.

Temto, sike BUAUISIETHCS 3 IYTH, OIJIABIISIE Kpai BUPOOY, IKUN 3BAPIOETHCS, Ta EIEKTPOI,
10 MPU3BOJUTH A0 BUHUKHEHHS 3BaproBajbHO1 BaHHU. Lleil HeBenukuii 00'eM piakoro
MeTaiy, IKUH Mmiciis 3aTBEPAIHHS YTBOPIOE 3BapHE 3'€THAHHSL.

Haii6inb11 nonysisipHi BUIU €1EKTPOIYTrOBOIO 3BapIOBAHHS

. py4HE AyroBe 3BapIOBaHHS;

. aBTOMaTUYHE 3BaplOBaHHs MiJ (PIIrocoM;

. HaINIBaBTOMATUYHE 3BAPIOBAHHS y CEPEOBUIII 3aXUCHUX ra3iB.

3BaproBaHHs MJIAaBKUM €JIEKTPOAOM 100pe aBTOMATU3YEThCS Ta 3a0e31euye BUCOKY
POJTYKTUBHICTb.

VY apyriii nonoBuH1 XX CTOJITTS aBTOMATHU3AlLlisl MPOLECY €IEeKTPO3BAPIOBAHHS BUKIILIA
Ha Jye BUCOKHUHU piBeHb. bynu po3po0ieHi cnenianbHi poO0TH, K1 IPaLOI0Th 6e3
BTpy4aHHs JroAuHU. Ha choro/iHi 6€3 HUX HEMOXKIIMBO YSIBUTH MTPAKTUYHO KOJIHUNA CETMEHT
MaIIMHOOY1yBaHHS.

B 1969 porii enextpo3BaproBaHHs MPUKANILIIO B KOCMOHABTHUKY. L{e Oynu excriepuMeHTH
Ha KocMigyHOMY Kopabii "Coro3-6". 3BaproBaibHi poOOTH MPOBOIUINCH €IIEKTPOHHUM
IIPOMEHEM 31 CTUCHEHOIO JIYT'OI0 HU3BKOT'O THCKY 1 TUTaBKUM elieKTpoaoM. Y 1984 porii 3a
JI0TIOMOT 00 3BapioBajibHOTO anapaty "YPH", ctBopenoro B [HCTUTYTI eJ1eKTpo3BapIOBaHHS
M. €.0. INaTona, Oys0 MpoBeeHE ENEKTPOHHO-TIPOMEHEBE 3BAPIOBAHHS 32 MEXKaMHU
KOCMIYHOT'0 KOPabJis, TOOTO Y BIIKPUTOMY KOCMOCI.

i excriepuMeHTH MIATBEPANIN €(DEKTUBHICTD €IEKTPO3BAPIOBAHHS B YMOBAaX BaKyyMy
Ta HEBaroMocTi. MOKJIMBO came iXHi pe3yiabTaTH CTAaHYTh OJIHUM 3 HEOOX1THUX YMOB JJIs
KOJIOHI3aIlii 1HINX M1aHeT. | aMmepukanens [mon Mack, sikuii Bxke IJIaHy€e eKCreInIlii Ha
Mapc, 6yne 3axorumtoBatuch He TUbku Cepriem KoponboBum 1 paketamu "HOxkmarny", ane i
3BapIOBAIbHUMU arapatamu, CTBOpeHuMHU B KueBi nmocinimoBarkamMu nuHAcTii [laToHiB.

Iutanusa nJs camonepeBipKu:

1. IIlo Take 3BaplOBaHHA?
2. XT0 32aCHOBHHUK TpoIecy 3BaplOBaHHS ?
3. SAxo10 € poab [laTona y cBiToBiii eBoJIOMii?

JlomaniHe 3aBIaHHSA:

v OnpanoBatn Matepiaj. BUKOHATH KOPOTKHMII KOHCHIEKT

v JlaTu BignmoBiai Ha MUTaHHS

v Buxonane 3aBaanHsi (poro) HagicaaTn Ha momry MTanatko@ukr.net, abo B
Oyab-skuii Mecerukep 3a Tern. 0636301259 o6oB’sa3koBo BkaszaTu ITIIT yuns ta Ne

rpynu
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