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I'pyna: 22

peamer: CneurexHosoris

TEMA: IliarorosJjieHHs! po0040ro Micusi 10 BUKOHAHHS Py4YHOI'0 AyroBOro
3BAPIOBAHHS, HAIJIABJIEHHA TA NOBITPAHO-AYTOBOI0 Pi3aHHS

Ypoxk 13-14

Tema: IlinroroBka metauay 10 3BaproBanHs. [IpaBka.

Mera:

o O3HailoMJIEHHS Ta BUBYEHHSI OCHOBHUX MOHATH PO 3BapPIOBAHHS, PO MaTepiaan
HEOOX1H1 /i1 BUKOHAHHS 3BapIOBaHHS, MIJrOTOBKA Ta OpraHizailis podo4oro micus
3BaprOBaJIbHUKA, BUJIM 3BAPIOBAHHS Ta ICTOPISI PO3BUTKY.

° BuBuuTH MocaiA0BHICTh MIATOTOBYUX POOIT
° BuxoBatu 3ai1ikaBieHICTh Ta KOMIIETEHTHICTh 10 00paHoi npodecii.
XIJI YPOKY

MNIATOTOBKA METAJY 10 3BAPIOBAHHSA: OCOBJIMBOCTI, BUMOI'

[Io6 orpumaTH MilHMIM 1mI0B, BiAnoBiqHU HOpMaTtuBaM ['OCTiB, moTpiOHa BiaMOBiIHA
HiIOTOBKA METaJy ITiJ1 3BaprOBaHHs. Tak sIK came Bijl CTYIICHS OIPAIFOBAHHS METATy
3aJIC)KUTH SKICTh BUTOTOBJICHOT'O BUPOOH, TO MIATOTOBYHI €Tall MOYXHA HAa3BaTH BaXKIIMBOIO
CKJIaZI0BOIO 3BapHUX POOIT.

OCOBJIMBOCTI NIZATOTOBYOI'O ETAITY NEPE/] 3BAPIOBAHHSIM

Mertan 3HaXOAUTHCS B TIOCTIHHIN B3a€MO/IIT 3 IOBITPSM, IO MPU3BOIUTH 0 HOTO
OKHUCJICHHsI, yTBOpPEeHHs ip>ki. Ha apkyiiax 3aimiza yrBOpIOIOThCS 3a0pyIHEHHS, KpPIM TOTO, CaM
Kpai j1cta Moxke OyTH HeI0OCTaTHBO piBHUM. Bci 111 HI0OAHCH BIUIMBAIOTh HA YTBOPEHHS
nedeKTiB mpu 3BapHUX podoTtax. ToMy 0ocoOMBY yBary moTpioHO NPUILIATH MPaBHIBHIN
MiATOTOBII CUPOBUHHU.

[TinroToB4O-3BaproBabHI pOOOTH MAaIOTh HA YBa3i MPaBKY, 3aYUCTKY, HAMITKY, PO3MITKY,
pi3aHHs, MIAIrPiB, X0J0AHY a00 rapsdy 3ruHaHHA Ta 00poOKy Kpaitok. KoxHa 3
nepepaxoBaHUX MPOIEAYP CHPUSIE TIOJIIMIICHHIO 3’ €IHAHHS 1 YMOB 3BaproBaHocTi. [Ipu oMy
B OKPEMO B35ITOMY BHUITQJIKy MOKE 3HAJOOUTHCS Pi3HHI HaO1p mpoleayp, ajie BCl BOHU B
IIIJIOMY CTaBJISATHCS JI0 €TaIly MiATOTOBKH METally 1 perymorThes BianoBigHo 10 ACTY

BUIIPABJIEHHA I PI3AHHSA METAJIEBOT'O ITIOJIOTHA

Ilepuumii eTan miAroToBKU MeTaJdy — 1e NpaBka. BupoOisaTu ii MoxkHa 1BOMa
crioco0aMu:

® ABTOMATHYHMI — 3 BUKOPHUCTAHHAM JIICTONIPAaBHUX BaJIbIiB. CIIOCiO MIAXOAUTH JUIs

penaryBaHHs KYTOBUMU CTaJH,

® PYYHHIi — 32 IONOMOTOI0 TBHHTOBOTO Mpeca ado KyBasiau. BpyuHy MoKHa MTpaBUTH

mBenepu ado IBYTaBpH.

[Ticns TOTO, SIK 3aBEPIICHO €TaIl peaaryBaHHs,
MO>KHA TMPUCTYMATH 10 PO3MITKH 1 HamiTkh. L1 mii
MOTPiOH1 /TS TOTO, 00 BUSHAYUTH KOHTYPH 3pi3y 1
dbopmy BUTOTOBIICHOT AeTaii. JlJiss HaHeCeHHS
PO3MITKH BUKOPHCTOBYIOTH Kpeimy abo MeTaneni
abpa3uBH.

[Iporiec pizaHHS B 3aJI€KHOCT1 BiJl MOCTaBICHUX
HUJIEH MOXKe OyTH BUKOHAHUU SIK B @BTOMATHYUHOMY, % orrsrrsrrsrsssssssrsrsrrrrrrss
TaK 1 B py4HOMY PEXHUMI 13 3aCTOCYBAHHSIM PI3HUX 3aCO0IB:

e MeXaHiYHe pPi3aHHS, B OCHOBHOMY, 3aCTOCOBYETbHCS IS MPSIMOTO PI3y 1 pijlle ass
noaaHHs BUpoOy BUTHYTUX (hopM. BupoOsatu ii MOKHA 3a JOMOMOTOI0 TUTBHOTHHU
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a00 HOXKMIIb 110 MeTaly. SKIo MOTpiOHO 3pOOUTH BUTHYTI PE3H, TO 3aCTOCOBYIOTh
POJIMKOB1 HOXHUII1 3 JUCKOBUMU HOXKAMU;

e /10 aBTOMATHYHHMX METO/iB MOXXHA BiTHECTH Pi3Ky 3a JOTIOMOTOIO 3BapIOBAHHS
a60 Oonrapku. bonrapky 3pyuHillle BAKOPUCTOBYBATHU JIJIsl pP13aHHSI TOHKUX JIUCTIB,
a 3BaproBaHHs J00pe Miliifie i1 0COOJIMBO MIITHUX 1 TOBCTUX JIKCTIB.

3AUUCTKA JETAJIEHA

Oco6rBa yBara npu miAr0TOBII METaJTy HEOOX1THO MPULISATH €Tamy 3a4UCTKU. 3a4UCTKa
MIPOBOJIUTHUCS TIO KParo METaeBOro JucTa. [IpuctymnaroTs 10 Hel micis TOro, sk BUpoOy Haaamu
HeoOX1IHY popmy.

3auncTKa MPOBOJUTHCS SIK HA OCHOBHOMY, TaK 1 Ha MpUcaJHuil Matepiai. PoOody moBepxHio
HEOOX1HO 3HEXKUPUTH, BUJATUTH 3 HET 3aliBY BOJIOTY 1 BCUIAKI HEMETaNIIUH1 PEMETH,
OKaJIMHM, BIIYMCTUTH BiJl 1pKi Ta 1HIIUX 3a0pyaHeHb. [Ipu nboMy ocobiuBy yBary notpioHo
NPUIUTATH 3a9UCTII KPOMOK 3BapIOBaJIbHUX JCTalei, 3a IKUMU Oy/ie 3BaproBaTUCh BUPIO.

O6po0asATH KPOMKH TTOTPIOHO 3 000X CTOPIH HA BiAcTaHb 20 cM Bif Kparo jaeTaii. PetenbHo
OTPaIbOBYIOTHCS TOPIIi, CKOCH 1 IPUTYTUICHHS.

BAKJINBO! «linroroBky Kpaioxk noTpioHo BMpoO0/IsiTH 10 3BapHUX pooiT. Ko
aeTaJi 3i0paHi B By30J1, po3p00Ka KPOMOK He NMPUHeCe KOPHUCTI ».

ICHYIOTh HACTYITHI THUITH 3aYHCTKU:

e BPYYHY 3 BUKOPHUCTAHHSIM
METaJEeBUX IITOK, HAITUJIKIB,
HaXIA4YHOTO Manepy i XiMigyHo1
00poOKH;

e B HamiBaBTOMAaTHYHOMY
PEeXKHUMI, 13 3aCTOCYBAHHAIM
T yBaaIbHOI MAIIMHH.

Bupo6isaTi 3auncTKy HE0OXITHO 3
0COOJIMBOIO PETEIIbHICTIO, TaK K Oy/b-
KW piOHE 3a0pyTHEHHS MOYKE NMPUBECTH
710 YTBOPEHHS ITip 1 TPIIIKH, MOSB1
HaIpyTH B METaJl, a AKICTb 3’ €/THAHb
BTPATUTh HATIMHICTB.

OIIPAIIIOBAHHS KPAHOK IEPEJ] 3BBAPHUMH POBOTAMHU

[TinroToB4YO-3BaprOBaibHI POOOTH HE 00XOIATHCA 0€3 rpaMOTHOI 00POOICHHS KPaoOK ITijT
3BaproBaHHs. 1106 m0B BUHIIIOB MaKCUMAJIbHO HAJIMHUM 1 aKypaTHHUM, IICIIS 3a4UCTKU KPOMII1
JeTati HeoOXiTHO HaIaTh MIPaBUJIbHY reoMeTpuuHy Gopmy. OO6poOIeHHS KPOMOK i
3BaprOBaHHS Ma€ Ha yBa3i HACTYIHI BUIU 0OpOOKH:

1. Ilpomiskok. Bix TOro HaCKiIbKK PETENBHO BiH 3p00JICHUN 3aJIeKUThH IPOBApEHa JeTalIeH
Ha CTHKY.

2. llpuryiiennsi. Bukonanus 301pku mij 3BaproBaHHs Mepea0davac MPUTYIICHHS KPOMKH
netani. Oco6IMBO BaXKIMBO MPOBOJANTH MPUTYIUICHHS TPY 3BAPIOBaHHI 3aKJIaTHUX JETATCH.
CrmpaBa B TOMY, IO SIKIIIO 3BAPIOBATH TOCTPI KPOMKH, TO II€ TIPU3BEIE 10 CTBOPECHHS HECTIMKUX
KOHCTPYKIIiH: AeTalli HePiAKO 3’ 1KIKAI0Th, YTBOPIOIOTHCS MPOTAIIH, BiIOYBAETHCS AehopMaIris
IIBIB, CTBOPIOETHCA JI0JATKOBE HANIPY>KEHHS 13’ €/JHAHHS B HIJIOMY BUXOJIUTh MEHII MILTHUM.
['onoBHE mpaBwiI0, sIKE MOTPIOHO TOTPUMATH — BETMYNHA MPUTYIUICHHS] HE MOXKE OYTH MEHIIIE
1 1 Outbie 3 MM. Po3paxoByeThcs BOHA BUXOISIYM 3 TOBUIUMHU JI€Tajll BUPOOH.

3. JoB:xkuHa ckoca. CKOCH IOTIOMArarTh 3TIaIUTH EPEXOIH MK ASTAISIMH Pi3HOT
TOBIIMHU. SKIIIO TOBXMHA cKOca Miai0paHa HeMpaBUIbHO, B TOTOBOI KOHCTPYKITII MOXKE
BUHUKHYTHU Hampyra. 3ajie’kHO BiJl popMu 0OpoOIeHHS ICHYIOTh KPOMKH 3 MPSAMOJIIHIHHUM
OJIHOCTOPOHHIM, 3 KPUBOJIHIMHUM, 3 IPSIMOJIIHIMHUM ABOCTOPOHHIM, 3 MIPSMOIIHIMHUM




JBOCTOPOHHIM CUMETPUYHUM, 3 KOMOIHOBAHUM HPSAMOJIHIMHUM JBOCTOPOHHIM a0o0 3
KOMOIHOBaHUM (KPUBOJIIHIMHUX 1 IPSAMOIIHIHHUX) CKOCAMH.

4. Kyt 00pobJienns. Kyt kpoMku oOpoOIsi0Th B TOMY BUMNAJAKY, AKIIO TOBIIMHA
MeTaneBoro nojoTHa Ouieiie 3 MM. HexTyBanHs 0OpoOIeHHSAM KyTIB IPU3BEE 10 HEMPOBAPU
Ta neperpiBaHHA (epeKory) MeTajaeBuXx JeTalen.

BAKJIMBO! O0po0ieHHSI KPOMOK Ii/i KYTOM POOJISTH TiJIbKU SIKIIO 1JIS 3BAPIOBAHHA
BHKOPHMCTOBYIOTH JIUCTH TOBIIMHOKO Olibmie 3 MM. SIKIIIO TOBIIMHA JIMCTA CKJIAAA€
Oisibie 20 MM, HEOOXiTHO BUKOPUCTOBYBATH 00PO00JICHHS KPAHOK 3 IBOX CTOPiH.

REC [CHYIOTP Pi3Hi CIOCOGH MMiATOTOBKH KPOMOK

AR d&' ﬂ ¢ endominse T 3BapIOBanHs. Hanpuxoaz, i3
o iuaw dge s 330TOCYBAHHAM (DPE3EPHUX, TTOJOBKHBO-
j CTPYTIBHHUX 1 KPOMKO-CTPYTAIbHUX BEPCTATIB
% 4{% %60 3 BI/IK.OpI/IC’6FaHH$IM I‘agOKI/ICHeBOI‘O HOJ%YM,SI.
p- v es €BEJIMKI 32 00CATOM pOOOTH MOYKHA 3pOOUTH
THEBMAaTUYHUM 3yOmiIoM. OTpUMaTH CKic
KPOMOK TIi/T 3BapIOBaHHS MOYKHA 32 JIOTTIOMOTOO
’Qﬁ” E&‘“' TOKapHOT'0 BepcTara (JIoroMarae mjaroryBaTu
KPOMKY 3 TOpIIA TpyOH ). SIKi1o HeoOX11HO
00poOUTH KOJIBLOPOBI MeTaIu ab0 HEPXKABIIOUY
CTaJIb BAKOPUCTOBYIOTh IJIA3MOBY PI3Ky.

S0 HEMae MOMKIJIMBOCTI MMPOBECTH OMMCAHI
BUIIE pOOOTH 3 KpallkamMu, TO MPU BUTOTOBJICHHI IIBA TOTPIOHO 30 UIBIIUTH CHITY
3BapIOBaJILHOTO CTPYMY. 3BapIOBAHHS MIPH IbOMY MPOBOIUTHCS MOIIAPOBO 3 MAJICHBKUM
nepeTuHoM. Le 103BOMUTh OTpUMAaTH OLIBIN SKICHY CTPYKTYPY, MiHIMI3yBaTH AehopMallito i
HaIpyra B MeTaJl.

https://www.youtube.com/watch?v=mgXsd_qLhlQ

IF'HYUKA METAJY

I'nydka — 11e 11e oMH BaXXIMBUN €Tall mAroToBYux poo6iT. CyTh MpoIecy B TOMY, 110
MITOTOBJICHI METaJIEB1 CHPIIi MPOITYCKAIOTh Yepe3 JIUCTO3TUHAIIBHI arperatu. Ko rHyJyka
MIPOBOJIMTHCS TICIIS TOTO, IK KPOMKH OyJin 00po0JIeHi, MOXKHA BJIATHUCS 10 XOJOAHO1 3THHAHHI.
ITpu 11boMy crtoco61 AeTallb 3rMHAETHCS 1M1 BIUTMBOM CIeIialibHOTO Tipeca. OHak y
XOJIOJTHOTO 3TUHAHHS € JesKi 0OMEKECHHS:

e CTPOTO MEBHUH KYT 3rUHY, IEPEBUIIICHHS SKOTO MPHU3BEE 10 AedopMaliii 1 MOSBU TPIIIUH;

¢ TOBIIMHA 3rUHAETHCS JIMCTA.

Jliist Toro, 100 3IrHyTH JUCT BEIUKOT TOBIIMHY BAAIOTHCS IO TapsY0ro METOAY THYUKI,
TaK K MPU HarpiBaHHI MaTepiai cTae OUIBII M’ AKUM 1 TIOJATIIMBUM, a I HOTO 3THHAHHS
MOTPiIOHO MEHIIIE 3yCHITh.
BAKJINBO! «$Ikmo Bupid nependayae HasBHICTh BeJIMKMX OTBOPIB, TO iX Kpaie
POOUTH B:Ke MiCJsl MPOLEeYPH THYYKi»
3BIPKA BUPOBIB
Konm Bci onmcani BuIlle eTarny BUKOHAHI, MOKHA MPUCTYIIATH JI0 CKJIaIaHHsS BUpoOu. J{st Toro,
00 ckiIaAanbHO-3BapIoBaibH1 poOOTH OyJIM MPOBEICH] NPABUIBLHO NOTPIOHO BpaxXyBaTH psijl
MOMEHTIB:
1. 3BaproBaJibHUK MOBUHEH MATH BIJILHUN IOCTYH A0 POOOYOTO MICIISL.
2. OxpeMi getam BUpoOy MOTPiOHO A0Ope 3aKpINUTH, BUTPUMYIOUH 3a7aHy Gopmy i
po3mipu. [Ipu HEOOX1THOCTI MOYKHA BAATUCS IO TOYKOBOT'O IPUXOMUTH. BUKOHYETHCS B
TOMY BUNAJIKY, AKIIO HAJ1iHO 3a(IKCyBaTH AETANIb B IOTPIOHOMY MOJIOKEHH] HE



https://www.youtube.com/watch?v=mqXsd_qLhIQ

MPEICTABIAETHCS MOXKIUBUM. [IpHXOIUIIOIOTH eTall TUIBKM Ha MOYATKY 1 B KIHII
3BaprOBaJIbHOIO IIBA.

3. 1006 BUKIIOYNUTH MOKJIIMBI 3CYBH 1 NEPEKOCH, OyIb-sIK1 IEPEMIIIIEHHS B IPOCTOPI IMiJT Yac
3BaplOBaJIbHUX POOIT MOBUHHI 3BECTUCS 10 MIHIMYMY.

4. ]Jlng toro, mo6 oTpuMaTH BUPIO BUCOKOI AKOCTIL, IO BIAMOBIA€ BCTAHOBICHUM
cranaapraM 1 'OCTam HE0OXIJHO Ha KOKHOMY €Talll 311l CHIOBATH KOHTPOJIb CKJIaJIaHHS.

5. 3i0paHe BHUp1O HE NOBUHHO YCKJIAJAHIOBATH HACTyHHY poOoTy. Tomy nepes moyaTkom
poOIT MOTPIOHO MPOAYMATH rabapUTH 1 PO3MIIIEHHS TOTOBOTO BUPOOY.

TEPMOOBPOBKA METAJY

SIKu10 y BUpOOHHUIITBI BUKOPUCTOBYIOTHCSI METANIN 3 M1IBUILIEHOIO YYTIMBICTIO
TEMIIEPATYpHOMY PEXHUMY, TO MIATOTOBKA Ta CKJIaJaHHs JAeTalel i 3BaploBaHHs 000B’ I3KOBO
NOBMHHA BKJIIOUATH €Tan nporpiBaHHs Metany. KpiM Toro, 11e cBoepigHa rapT, sika 3p0OUTh
cupellb OUTbII cTiiKuM 10 nedopmarii. [lpoBoasTs nporpiB MeTay, Hailuacriie, 3
BUKOPUCTaHHSM ra30BOr0 NaJbHUKA.

[IporpiB MeTany MO>XKHAa BUPOOJISITH 1 mmiciis 3BapioBaHHs. Ha 1iboMy eTarni BiH JOTIOMOXKe
3HSTH HANPYTy METaly, SKIO0 BOHO BUHUKIIO Yepe3 MIIBUILIEHOr0 BMICTY BOJIHIO. HarpiBanHs
JI03BOJISIE BUITAPYBATH 3aliBy ras.

Bubip HeoOX1AHUX MiATOTOBYO-3BAPIOBAIIBHUX POOIT Oarato B YOMy BU3HAYAETHCA
TUNIAaMU BUPOOJIEHUX BUPOOIB, a TAKOK BUKOPUCTOBYBaHUM MaTepianoMm. OnHaK, SKuil Ou
MeToJ1 00poOKH 13’ eaHaHHS HE OyB BUOpaHuil, BUPOOJISTH HOro moTpiOHO B TOUHIM
BIJIMOBIAHOCTI /10 BCTAHOBJICHUX HOPMATUBIB. TUIbKM B TAKOMY BUIIAJIKy MOKHA TOBOPUTHU PO
SIKICTb IIBIB 1 BUPOOH B IIIJIOMY.

I[utanusa ns camonepeBipKu:

IIlo Take MiArOTOBKA METAJY Mi/l 3BAPIOBAHHSA?

IIlo BKiIIOY A€ B ce0e MiArOTOBKA MeTAJy Mijl 3BaplOBaHHA ?
IIlo Take TepM00OOPOOKA MeTaTy?

IIlo Take rHy4YKa MeTaJay?

IIlo Take onpamwBaHHs Kpaiiok?

abrwbdE

JlomamHe 3aBIaHHA:

v OnpanoBatn Matepiaj. BUKOHATH KOPpOTKHMI KOHCIIEKT

4 JlaTu BignmoBiai Ha MUTaAHHS

v'  Buxonane 3aBaanns (¢poro) HagicaaTu Ha momty mTanatko@ukr.net, a6o B Oy/ib-
Ak MeceHKep 3a Te1. 0636301259 0608’ s3k0B0 Bkazatu [1I11 yursa ta Ne rpynum
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