MyHuumMnanoHoe 6roaXeTHOe obLeobpa3oBaTesribHOE
yuypexaeHue cpegHana obOuleobOpa3soBaTenibHas wkorna Ne 7
r. KnuHubl BpssiHCKoOn obnacTtu

[lepcnekTUBHLbIE
HanpaBJfieHUs1 pa3BUTUA |-
COBpPEMEHHbIX TeXHONOormwu

NoaroroBuna
10 knacc [Nlyka CBetnaHa BacunbeBHa,
yumnTernb TEXHONOIMK




Llenb ypoka: 11T

N3yunTb nepcnekTuBHbIe HanpaBneHua:
Pa3BUTUA COBPEMEHHbIX TEeXHONOrmu.

3agaun:

1) PacckasaTb y4yawmmcs o COBPEMEHHbIX
INeKTPOTEXHONOrusX, X AOCTOMHCTBAaX
N HegocTaTkax. Hayuntb pasbupartbcs B
BuAax 3IeKTPOTEeXHOSIOMM!.

2) Pa3zBuBaTb TexHornorm4yeckoe
MbILLJSIeHEe U BOOOpaXxkeHwue.

3) NMpuBMBaTb TEXHONONMYECKYHO
KynbTypy.




Buabl TeXHONOrM4ecKnx npoLeccon 2222

oOpaboTKu matepuanosB :

e YpaneHue 4acTu OT Uerioro (TouyeHue, cBeprieHue,
nuneHue, paspesaHue u T1.4.).

o 3anonHeHue popMbl — NUTbLE (MeTanna,
nnacrtmMmacchbl, KOHPEeTHOU MaccCbl U T. AO).

o [lepemelieHne 00ObLEMOB 3aroToBkKu (KOBKa,
LUTAMMNOBKA, fernka, nneTteHve u T.4.).

o lNpucoeguHeHune yacteun (CBapuBaHue, Nanka,
cbopka, cknemBaHue U T.4.).

e M3MeHeHUuA coCToAHUA — TepMnyeckasa oopadoTka
(monumepusauua, ooxwr,

T.0. npoAaykKTOB).

o [pucoeanHeHue Ha MMKpoypoBHe (OKpawiMBaHue,
BblpalluBaHue KpucTansnos).




Bce BUAbI TEXHONOIrM4YeCcKux
rnpoueccoB o0paboOTKM maTepuanoB
npetepnenn HeorpaHU4YeHHoe
Konn4yecTtBO TpaHchopmauunn
(pe3aHue — OT HOXa A0 nasepa).

HaykoeMkue TeXHOmnormm — 3To
HOBbl€ MeTOAbl, OCHOBaHHbIE Ha
APYrnx bpu3amveckux nnwu
XUMUYECKUX ABJIEHUSAX,
TpeoyrLWmnX 3HaYNTESNbHbIX
Hay4YHbIX U3bICKaHUN U Aaxe
OTKPbITUMN.




IANEeKTPOTEXHONOrMu — 3TO rpynnbl 3T
Pa3fIMYHbIX TEXHOJTIOMMYECKUX 494
NnpoLueccoB, KOTOPbIe UCMONb3YIOT ANA
npeodpa3oBaHNA 3aroToOBKMU

3NEeKTPUYECKUN TOK.

ANEeKTPOTEXHONOrMU — O4HO U3 BeAyLUnX
HanpaBfieHUN COBPEMEHHbIX TEXHOSOMMN.

o [loBbiWeHNe NPOU3IBOAUTENIBHOCTHU TpyAa.
e YNyudlleHMe KayecTBa NpPoAYKLUMN.

o [lonyyeHue HOBbLIX MaTepuarioB U NPOAYKTOB C
3agaHHbIMU CBOUCTBaMM.

o JKOHOMUSA MaTepuasnbHbIX U TPYAOBbIX PECYPCOB.

e CHMXeHune BpegHOro BoO34eUCTBUA Ha
OKpPY>KaKoLlyH cpeAay.




Bo3HUKHOBEHME 3NeKTPOTEeXHOMNOIrmm 0eco

CBfI3aHO C NepBbIMU OTKPbLITUAMU B oo
obrnacTu anekTpuyecTBa.

« B 1802 r. pycckuu yuyeHbin akagemuk B.B.lleTpoB
nocTtpoun 6atapero BbICOKOro HanpsHXxeHna us
2100 me4HO - ULUHKOBbIX 3NIEMEHTOB U OTKPbISI
ABJIeHUe aneKTpu4yeckon ayru (ansa nnaBKu
MeTansoB, 3fieKTPoocCBeLleHUs).

« B1807 r. X. leBu (aHrn.) paspadboran
ANeKTPONMUTUYECKNN CNOCOob nonyyveHus
LeNOoYHbIX MeTannoB (Kanus, HaTpusa, MarHus,
Kanbuua v ap.).

« B 1838 r. pycckum yuyeHbin akagemuk b.C. Akobu
OTKPbIN SIBIeHMe ranbBaHOMNMNACTUKMU.



ﬂonyqeﬂme XNMMN4YeCKM YNCThbIX BelecCTB

PacdomHupoBaHue megu

- KaTon |

CuSO0O4

/ + aHopn

KaTtoa — ToHKasA
ninacTuHa YMCTOM
Meagun.

AHop — ToncTas
nracTuHa
HeoYMLEeHHOU MeaMn.

Mpu npoxoxaeHuu
TOKa 4yepe3
3NeKTPOSIUT Ha KaTtoae
ocefaeTt yucrtasa meAb,
aHopg pacxopyeTcs u
UCTOoLLaeTcs.

NMpumecu octaroTca B
3NeKTporniuTe Unu
ocenaroT Ha OHO.



ﬂonyquMe XUMUNYECKN YNCTDLIX BeLleCTB| 9992

MMony4yeHne anroMunHus

ANOMMUHUN NONYyYaroT INEKTPONTUTUYECKMM CNOCOOOM U3
rmmHosema (antOMMUHUUN ABNAETCA OOHUM U3 CaMbIX

pacnpocTpaHeHHbIX XMMNYECKUX 3NIEMEHTOB 3eM|-|ou KOpr u
cooepXuUTcs B FIlOOOU rnuHe). ¢

ANEeKTPOSrINTUYECKUM Crocooom
nosiy4ator:

MarHMu, HaTpun, Karnuun, KanbLum,

coay, Xnop, X"NOPUCTbIU KanbLUuMN.

OcyLiecTBMB, HaNnpumep, 3NeKTPONn3 pacTBopa NOBapeHHON
conu NaCl, mbl mOoXXeM Nony4uTb cpa3sy 3 None3HbIX
XUMUNYECKUX BellecTBa: ra3oobpa3Hbie Bogopoa , Xnop,
pacTtBop eakoro Hatpa NaOH.



OcHoBaTenem rafibBaHOTeXHUKU U ee LUMpoYyaunLLero

NMPUMEeHEeHUA ABIAeTCA b.

C. Akodbu, KoTopbIN N3o06pen

B 1836 roay ranbBaHOMNNACTUKY.

7 e

Bopuc CemeHoBUY Akobu
(1801 — 1874 r.r.) — pycckumn
akageMuK, OTKpPbIBLUUN
ranbBaHOMMNACTUKY, CO34aBLUUN
nepBYyH KOHCTPYKLUUIO
aneKTpoaBuraTtens

[anbBaHOTEXHMKa - 3TO OoTpacrb
NPUKNaaHON 3NeKTPOXUMUN, CMbICIT
KOTOPOU COCTOUT B NOJSTYyYEHUU
ANEeKTPOSIUTUYECKNUM NyTeM
MeTalNMM4YeCcKnX KOnumn Kakmx-nmoo
npeamMeToB (ranbBaHoMMacTuKa)
VI XXe B HAHECEeHUU ITUM XKe
CcnocoboM MeTansInyecknx
NOKPbLITUM HA Kakue-nmodo
NOBEPXHOCTMU (raribBaHocTerus).
Cnocob 3ToT B cBOE BpPeMS LLUPOKO
ncnonb30Barica B
nonurpadpunyeckoun
NPOMbILUNEHHOCTU U B
onpeAesieHHbIX criy4dasax
NPUMEeHSeTCA U cenyac.



lanbBaHoOMNMacTuka - atTo ANMEKTPOXNMmnN4yeckoe ::::
ocaxgeHue MeTarnJioB Ha NOBEpPXHOCTDb ::0
MeTaJiJlIN4YeCKUX U HeMeTalnnin4eCKux mnsgersind B ®

npoLuecce 3JieKTpoJryin3a.

Konusa 6apenbeda,
nony4yeHHas
MeToAOM
rafibBaHOMJaCTUKU

[lanbBaHoOMMacTUKa — nony4veHue
oTcrnavBaeMbIX KONMuu npeameTa, NoJiy4YeHHbIX
nytem ocaxaeHusd MeTtasrnlsia Ha NOBepPXHOCTU
npeamMmeTa 3NeKTPOSrIMTUYECKUM CNOcCoOoM.

To4yHOCTb KonupoBaHusa popMbl NnpegmeTa
OYeHb BbICOKas, T.K. NpoLecc uaeT Ha
WOHHOM (MONEKynsipHOM) YPOBHe.

anI MEeHEeHUe raJibBaHoOMNJMaCtTmkm

* [lony4yeHune penbedHbLIX KONUN
OapenbedoB, cTaTym.

* M3aroTtoBneHue knuwie, nonurpadus.

* Bbinyck LieHHbIX Oymar, geHer.



ArIeKTPOSIN3 - 3TO COBOKYNMHOCTb

ANNEKTPOXNMMUNYECKUX npoueccosB, npoumcxoadamx rnpu
NMPOXOXAECHUU IJTIEKTPUYHECKOIro TOKa 4yepes

IAJTIEKTPOJIUT C NOIrpyXeHHbIMUN B HEro aNneKTpoaamMm.

Ha kaTooe KaTMOHbLI BOCCTaHaBNIMBAKOTCA B MOHbI bonee
HU3KOM CTeneHu OKUCreHusa urnmn B aToOMbl.

Cxema ranbBaHM4YeCKOU YCTaHOBKU
+
il
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OdranbMoTpeHUHT 0000




3apsagka dopMbi

NMoaroroBneHHbIE ANS
3NIEKTPOSIUTUYECKOro
HapawunBaHuUs
chopmMbI, CHaOXeHbI
NPoOBOAHUKaAMM,
MMELMMU KOHTAKT C
3neKkTponpoBoAALLUM
crnoemM U nNoaBecKou
AnSA KpensieHnA Ha
KaTOAHbIX WUTaHrax.




BO3MO)XXHOCTU rafibBaHOMNMaCTUKU




lanbBaHOCTErmsa — 3To0 MeToa HaHeceHus 00066

MeTannyeckux NOKpbITUN Ha NnpeaMeTbl. 0
[[anbBaHoOCTErnsa —
k. 3TO NOKpPbITHE
=x « npegmMmeToB
-+ HeoOKUCRNALWUMUCH
7 mMeTannamMmm gns
A xRN 3alinTbI OT
Koppo3uun
[

FANLBAHOCTEIM S

(Ni, Zn, Ag, Au, Cu).

7 [NpuBepnTe NpUMepPbI 3aWMTHBLIX NOKPLITUNA B ObITY
" U TexXHuKe.
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ObnacTn npumMmeHeHUs ANEeKTPOTEXHOSIOMMU :

- MOoJfly4eHMe OKCUAHbLIX 3alWUTHbLIX NJSIEHOK Ha MeTannax
(aHogupoBaHue);

- ANeKTpoOXnMmnyeckast oopadborTka noBepxXHOCTU MeTarfIn4ecKoro
nsgenus (nonmpoBkKa);

- ANeKTPOXMMUYECKoe OKpaluuBaHue MmeTannoB (Hanpumep,
Meaun, NaTyHu, LMHKa, Xpoma un ap.);

- OMUCTKa BOAbI - yaarieHMe U3 Hee pacTBOPUMbIX MPUMECEMN.
B peaynbraTte nony4yaeTrcs Tak Ha3biBaemMasa MAarkasa soga (no
CBOUM CBOUCTBaM NMpUONuxarwLwaacs K QUCTUNNNPOBaAHHOWN);

- ANEeKTPOXNMMYECKaA 3aTOYKa PeXyLnX NHCTPYMEHTOB
(Hanpumep, XMpyprm4ecKMx HoXxeun, opuTe U T.4.).



ANEKTPOHHO - MOHHAA TEXHONIOMMA UNU a3pPo30SibHafA
TEeXHOSIOruss OCHOBaHa Ha BO34EeUCTBUU INIEKTPUYECKUX
Nosien Ha 3apsXXeHHble YacTUlbl MaTepuanos,
B3BELUEeHHbIX B ra3000pa3HON UMK XNOKON cpene.

e DUNLTPLI, OYULLaIOLNE

BO34AYX OT AbiMa UIIN NbIJIN.

AneKTpocTaTuyeckKkme
YCTAaHOBKU OIS
OKpallUuBaHUA CNOXHbIX
petaneu (B aBToMmoounsx).

ANEKTPOHHO — MOHHbIN
CKaHupyroLme
MUKPOCKONDbI.



o Mpubopbl U obopyaoBaHmne AnNa a3apo30sibHOU

Ae3nHdeKkuMn BoaonpoBOAHBLIX COOPYXEHUN.

o Mpubopbl U 06opyaoBaHMe ANsi a3PO30yIbHOM

Ae3nHdeKkunmn pesepByapoB YNCTOU BOADI.

o Mpubopbl U 06opyaoBaHMe ANl a3PO305IbHOWN

Ae3nHdekummn TpyoonpoBoaos.

TepMoMexaHU4YeCKMNN al3pPo030SibHbIN
reHepaTop npeaHasHa4veH Ang
NPUMEHeHNsA peareHToB, CNOCOOHbIX
pPacTBOPATLCA KaK B Macriax, Tak U B
BoAe.

Mcnonb3yroT Kak Ha OTKPbITbIX
NMPOCTpPAHCTBaX, TaK U B 3aKPbITbIX
NnoMeLleHnAX, B NTULEBOAYECKUX U
XXUBOTHOBOAYECKMNX NOMELLEeHUsX, B
TOM YUucrie ANA rasauum HebGonbLUUX
3aKpbITbIX MOMELLEeHUMN.



© Imperial College LondoniCaroline Prew

As3po3onbHasa ae3nHdekuus
Ha npegnpuUATUAX NULLEBOU
NMPOMbILLUSIEHHOCTMW.

TexHonornsa asapo3onbHOWU

TKaHu (3anaTteHToBaHa B 2000
roay).

A3po30onbHble cpeacTBa
00BbEMHOro TyLUEeHUS.
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Ha T3C ouuwaror
CMa304HO — oxJiaxaarLiue
XUOKOCTU (ANA CHUXKEHUS
HaKMUNWM Ha CTeHKax
TensfI000MeHHbIX
annapaTtoB — BbIBOOAUTCSA B
Bunae B3BeLleHHbIX YyacTuy -
lwriama )

PuUneTpLI
Ana OMUCTKU BOAbLI B
ObITOBbLIX YCIIOBUAX.

MarHutHasi ouMMCTKa KpOBM
OT MH(eKuUMn.



MeToa MarHUTHOMMNYNbLCHOW OOPaAOOTKU —
3TO B3aUMOAEeUCTBME MOLHbIX MMNYJIbCOB
MarHUTHbIX NOJSIEN U BUXPEBbIX MOTOKOB,

BOZHUKAWOLWUNUX B 3darotoBKd.

e MarHnTHoMmnynbcHas
obpaboTka meTannos.

o LlTamMnoBka, 06Xxum,
pa3pada Tpyo.

o [MpobuBka orBepcTUN
B 3arotoBKax u3
TOKOMNpoBOAALLMNX
MaTepuarnos.

B L
PR ey =
TR SRS



BbinnaBKa meTtanna,
cTeKna.

TennoBble

NYLWKU NPAMOro HarpeBa
C BO34YyX03a00OpPHUNKOM
ANA cBeXero Bo3ayxa.

Nun3enbHble, ra3oBbIe
NyLWKU NPAMOro HarpesBa.

Pa3sMmopaxuBaHue
npoaykuum (pbiba,
nnoasbl).

Xnedone4yeHue.




ArNeKTpuyecKasa ceBapka —
TeXHONIorM4ecKnu npouecc nosyyeHus

Hepa3beMHbIX aeTarien B pesynbrate Ux
3NIeKTPUYeCKoro Harpesa A0 nraBlieHUs
U NNacTU4YeCcKoro CoOCTosAHUA. |

1. lyroBasi cBapka - oAgUH U3 cnocoboOB CBapKMu,
MCnonb3yHLWNUN ANA Harpesa U
pacnnaBrieHUsa MeTarnna 3fieKTPUYeCKyHro
Ayry.

o TemMnepaTtypa anektpuyeckoun ayru (oo 5000°
C) npeBocxoguT TemnepaTtypbl nNnaBrieHns
BCeX cywecTByOWMxX metannos. [1o cteneHu
MeXaHuU3auum pasnnyator:

e PYUHYIO OYroByr CBapKYy,
e MONlyaBTOMaTU4YECKYIO AYrOBYIO CBapKYy,
e AaBTOMATUYECKYHO AYrOBYH CBapPKY.




2. KoHTaKkTHaa cBapka - npouecc obpasoBaHus
Hepa3bLEMHOro CBapHOro coegMHeHUA NyTem HarpeBsa
MeTarnsna npoxoaslmm yepes Hero 3fIeKTpuYeCKUM TOKOM U
nrnacTtn4yeckou gedopmaumm 30Hbl CoOeaUHEHUS nopa,
AEeNCTBUEM CXUMAKLLEro yCunus.

o KoHTakTHasa cBapka npeummyLlecTBEHHO UCNOSb3yeTCcs B
NPOMbILLUNEHHOM CEPUUHOM NPOU3BOACTBE OAHOTUMHbLIX
nsgenumn (Ha NpeanpUATUAX MalLMHOCTPOEHUSA, B
aBUaLUMOHHOU NMPOMbILLUIIEHHOCTHN).

YcTaHOBKa A1 KOHTAaKTHOM TOYEe4YHOW CBapKu



ANeKTpouckKkpoBas (3neKTpo3po3noHHas)
obpaboTka - obpadboTKa
yepes 3NeKTPUYECKYH 3pO3ui0.

OOuvH N3 aneKkTpoaoB ABNsAETCA o0opadbaTbiBaemMmon
AeTanblo, APYrom — 3neKTpoa - UHCTPYMEHTOM.
Pa3psagbl npon3BoasaTca nepuoanvyecku, UMnyJsibCHO,
TaK YTOObI cpefa Mmexay anekTpoaamMu BocCcCTaHOBMUNA
CBOIO INIEKTPUYECKYI0 MPOYHOCTb. [NA YMeHbLeHnsA
3pPO3UN INEKTPOL - UHCTPYMEHTAa ANA pa3panoB
MCNONb3YHTCA YHUNONAPHbIE UMMNYNbCbl TOKA.

OGpaboTKka U pe3ka MmeTasnsia MeTofoM 3NIeKTPO3IPO3NOHHON OOPabOTKMN.



HanbonbLee pacnpocTpaHeHne Ha NpeanpuATUAX MaLLNHO- U
NPUOOPOCTPOEHNA NONYUUSU crieayrowme TeXHONOornm
3NIeKTPO3PO3UOHHON 0OPaAOOTKM:

00paboTKa CITOXKHOKOHTYPHbLIX MOBEPXHOCTEU U OTBEPCTUMN,
ornepauus KOonMpoBanbHO — MNPOLLUUBOYHAA,

00paboTKa CNIOXKHOKOHTYPHbIX NMMHENYaTbIX MOBEPXHOCTEMN,
npoLwmnBKa rnyoboKkux oTBepCcTU Mmasioro AgmameTpa,
ornepauus 3NeKTPO3IPO3MOHHAA NPOLUMBOYHAS.

ANEeKTPO3IPO3NOHHAA 0O0paboTKa CNOXHOKOHTYPHbIX NOJIOCTEN
N OTBEPCTUN OCYLLECTBNAETCA Ha KONMUPOBaNbHO-
NPOLWMBOYHLIX cTaHKax ¢ YI1Y.




Bbipe3ka npoBoriokon - oopaboTKa getaneu 3

NnooOon CrNOo)XHOCTM. )

MpoBonoka ans
3NIeKTPO3PO3NOHHbLIX CTAHKOB

\

Onepauunun 3neKTpo3poO3NOHHON
NPOBONMOYHON OOPaAOOTKM




OCHOBHbIE NOHATUA 434
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HaykoeMKune TexHonormu °
ANEeKTPOTEXHOSIOrnMU
[anbBaHOTEXHMUKaA
[[anbBaHoOMMacTukKa
[[anbBaHoOCTeruns

ANEeKTPOHHO - MIOHHAaA TexXHorsorus (aspo3ornbHas
TeXHOsIorus)

MarHuTHas ouMucTKa
MHOYKUMOHHBLIN HarpeB
JneKTpoayroBas cBapka
KoHTakTHasa cBapka

ANEeKTpPoUucKpoBas (3N1eKTPOIPO3NOHHAA)
obpaboTka




[lpakTnyeckasa pabora

BbinonHUTbL 3agaHue Ha cTp. 65.

[lomallHee 3aQaHue:

*§ 4 cTp. 57- 65.
e OTBEeTUTb Ha BOMNPOCHI.




Pednekcusn ~ |2
bblJ1I0 UHTEpPEeCHO...

bbiJ10 TPYAHO... j
Tenepb s MOry... g =

A Hayuumnaco... p—

MeHsa yaAuBUno...

MHe 3axoTenoch...



Jlutepartypa -+

TexHonorus: 6a3oBbiN YPOBEHbD:

10-11 knacc: y4yeOHUK Oonsa yyawmxcs
oOLeobpa3oBaTesibHbIX y4pexaeHumn. /

(B.O. CumoHeHko, O.I1. O4nHUH,

H.B. MaTauw) ; nog pea. B.A.CumMmoHeHKO.
— M.: BeHTaHa-I'pad, 2012.




