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OurcTKa TEXHOJIOTHYECKUX BHIOPOCOB IIEKTPOXUMHUYECKUX PEINPUITHIA B aTMOchepy.
[Iytu ymeHbIlIeHUs 3arpsi3HEHUS TUTOC(EPBl OTXOAAMHU IIEKTPOXUMUIECKUX
NPEAIPUATHIA.
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BOIIPOCHI K 3AUYETY C OIIEHKOU

Pacuer pacxoma mpOMBIBHBIX BOJI B TIpoIiecce OJIECTAIIEro HUKEINPOBAHMUS .

Meroapl OYMCTKM IIENOYHBIX COCTABOB XHMHYECKOIO M DJIEKTPOXHUMHUYECKOrO
00€3KHpUBaAHUS B TAIbBAHUYECKUX MTPOU3BOACTBAX.

DnekTpoxuMuyeckas (proranus Kak METOJ OYUCTKH CTOKOB IPOMBIBHBIX BOJ OT MOHOB
TSKEJIBIX METAJIIOB.

OuucTKa CTOYHBIX BOJI B MPOIIECCE IIMAHUCTOTO IIMTHKOBAHUS .

[TepcriekTrBa UCIIONB30BAHUS AIEKTPOIUTOB XPOMUPOBaHUs Ha ocHOBe Xxpoma(Lll).
OLieHKa 5KOJIOrMYECKON OMACHOCTH 3JIEKTPOIUTOB.

PearenTHbIE METOABI OYUCTKHU IMTPOMBIBHBIX BOJl OT HOHOB TSIKEJIBIX METAJLIOB.

OuncTKa TEXHOIOIMYECKUX BEIOPOCOB AJIEKTPOXUMHUYECKUX MPEANPUATHI B aTMOChEpy.
[Iytu ymeHbIleHUs 3arpsi3HEHUS TUAPOCHEPHI ANEKTPOXUMUUESCKUMHU MPEANPUITHSIMU.
HopmupoBanue kauecTBa BOABIL.

[TyTn cHMKEHUST BOAOMIOTPEOIECHUS dIEKTPOXUMUYECKIUMH TIPEITPUSTUSIMH.

CxeMbl OYUCTKH TEXHOJIIOTMYECKUX PACTBOPOB M CTOYHBIX BOJ.

PearentHelie criocoObl ounCTKH. bronornyueckas ouncTka.

bespearentHbie ciOCOOBI OYUCTKU B SJIEKTPOXUMHUUECKUX IMPOU3BOJICTBAX.
MemOpaHHBIE CTOCOOBI OYUCTKU TEXHOIOTMYECKUX PACTBOPOB U CTOYHBIX BOJ.
DNEKTPOIKCTPAKIIMOHHBIE  CIIOCOOBI  OUYHUCTKM  TEXHOJOTMYECKHUX  PACTBOPOB U
MIPOMBIBHBIX BOJ 3JIEKTPOXUMHUYECKHUX IMPOU3BOICTB.

[Iytu  yMmeHblIeHUS 3arpsi3HEHUsT JUTOC(ephl  OTXOAAMU  BJICKTPOXUMUYECKUX
NpEANPUITUH.

OCHOBHBIEC HamNpaBJICHUS PEIICHUS MPOOJIEMbl YTHIM3AIMA OTXOJOB M CO3JaHUs
3aMKHYTBIX TEXHOJIOTHUECKUX CUCTEM.

[TonuroHs! Mo 00€3BPEKUBAHKIO M 3aXOPOHEHHIO TOKCUYHBIX OTXOJIOB.

CHull. ITepepaboTka TBEpABIX OTXOJIOB. Y THJIM3ALUs IPOU3BOACTBEHHBIX IIIJIAMOB.
3axOpOHEHHE OTXO0B, B TOM YUCJIE P O0aKTUBHBIX.

[IpuHIMIIBI OpraHU3aly MaJOOTXOAHBIX TEXHOIOTHA.

Coznianre MaToOTXOIHBIX TEXHOJIOTHYECKUX MPOIECCOB U ITPOU3BOJICTB.




KPUTEPUU OLNEHKHU
ITpu mpomeKyTOuHON aTTecTaluy 00y4aroerocs: yYuThIBatOTCS:
1. mpaBUNBHOCTH OTBETA MO COAECPNKAHMIO 3aJaHUs (YUUTBHIBAECTCS KOIMUYECTBO M XapakTep
OLIMOOK IIPU OTBETE);
2. TOJHOTa W IiyOMHa oTBeTa (YYMThIBAaeTCs 00bEM M3Yy4EHHOI'0 MaTepHasa, KOJIU4eCTBO
YCBOCHHBIX (DaKTOB, OHATHI);
OCO3HAHHOCTb OTBETA (YYUTHIBAECTCS MOHUMAaHUE U3J1araéMoro MaTepuana);
4. noruka M3JNOXKEHUs MaTepuana (YYUTBIBA€TCS yMEHHE CTPOUTb  ILIEJOCTHBIM,
IIOCJIEIOBATENIbHBINA PAacCKa3, TPAMOTHO MOJIb30BATHCS CIIEUATIbHON TEPMUHOIOTHE ).

w

Ounenka TpeOoBaHNsI K 3HAHUAM
3a4yera ¢
OLlEHKOIi,
IK3aMeHa

«OTIAMYHO» | OIeHKa «OTJIMYHO» BBICTABISETCA OOy4aromeMycsi, €CId OH IOJHO U
apryMEHTHPOBAHO OTBEYAeT M0 COJEPXKAHWUIO 3aJaHusl; OOHapyKHUBAET
IIOHUMaHWE MaTepuana, MOXeT OOOCHOBAaTh CBOM CYKIEHHSA, H3Jaraer
MaTepual M0oCJIeI0BaTEIbHO U IPABUIIBHO.

«xopomio» | OleHKa «XOpOWIO» BBICTABISETCS OOydaroIeMycs, €Clid OH TOTHO U
apryMEHTHPOBAHO OTBEYACT [0 COJEPXKAHHWIO 3a/JaHUs; OOHAPYKHUBAET
NOHMMaHUE MaTepuaiga, MOXKeT O0O0OCHOBAaTh CBOU CYXKJEHHUS, IPUBECTH
HEOOXOMMbIE MPUMEPHI; BiajeeT OOJbIIeH YacThi0 MPONUICHHOIO MaTepuana;
n3JjlaraeT MaTepua 1ocjIe10BaTeNbHO U IPaBUIIBHO.

«ynoBjerBop | OneHKka «yI0BJETBOPUTEIbHO» BBICTABIIACTCS OOYyJaromEeMycsi, €CId OH

HUTEJILHO» W3JaracT MaTrepuaJl HEMOJIHO U JOIYCKAaeT HETOYHOCTH; HE YMEET
JIOKA3aTeIbHO  OOOCHOBAaTh CBOM  CYXKICHHS; JONYCKAaeT HAPYIICHHS
JIOTUYECKON TOCJIEeNOBAaTEIbHOCTH B  M3JIOKEHWU MaTepualia; BIIAJICET
HEOONBIION YacThl0 OOIero o0beMa MaTepuana; 3aTpPYyIHSETCs CBs3aTh
TEOPHIO BONPOCA C MPAKTUKOM.

«HeynoBJeTB | OIICHKa «HEYI0BJIETBOPUTEIbHO» BBICTABISICTCS OOYYArOIIEMYCs, KOTOPBIH
OPUTEJILHO» | HE 3HAeT 3HAUMTENBHON YacTH Marepuaia; He MOXXET HMPUBECTH HH OJHOTO
IprMepa MO0 COOTBETCTBYIOUIMM BOIIPOCaM B OHIIETE; JOMYCKAeT CEpbe3HBIC
omurOKM; OCIIOPsIJOYHO U HEYBEPEHHO M3JIaraeT MaTepHall.

3AJAHUA (BOITPOCHI) AJ151 OHEHKH C@OPMUPOBAHHOCTH
KOMIIETEHIIUM 1 UTHIAUKATOPOB UX JOCTUXEHUA

YMenue oOydarolierocs HpeloCTaBUTh OTBETHI Ha BONPOCHI JIEMOHCTPUPYET OCBOCHHE UM
CJIEYIOIINX KOMIIETEHIIUN U UHAUKATOPOB UX JOCTUKECHHUS:

IIK-1: ~ OOCecneunBaeT ¥  KOHTPOJIMpPYET  paboTy  TEXHOJOTMYECKUX  OOBEKTOB
INEKTPOXUMHUYECKOTO POU3BOICTBA

IIK-1.3. OcyiecTBisieT KOHTPOJIb TEXHOJIOTMYECKOrO TPOIECCa, BBISIBISET U YCTpPaHSAET
OTKJIOHEHHMsI OT HOPM TEXHOJIOTUYECKOro Ipolecca, KOHTPOJIUPYET COOIIOACHHE IPaBHI
0e301acHOCTH M TpeOOBAHUN 3aKOHOJATENbHBIX M HOPMATHUBHBIX IIPABOBBIX AaKTOB II0 OXpaHE
Tpyaa.

Brnagerp HaBbIkaMH KOHTPOJS TEXHOJIOTMYECKOTO TpOIecca, BBISBICHUS U YCTpaHEHUS
OTKJIOHEHHH OT HOPM TEXHOJIOTMYECKOro MpoIecca, COOMIONEHHsT MpaBUi O€30MacHOCTH U
TpeOOBaHMI1 3aKOHOAATEIBLHBIX 1 HOPMATUBHBIX PABOBBIX AKTOB 10 OXpaHe TPyaa.




3agaHus 3aKphITOTO TUMA!

1.

Hnst  obecriedeHuss pabOThl  TEXHOJIOTMUYECKUX OOBEKTOB  AJIEKTPOXUMHUYECKOTO
MIPOM3BOJCTBA HY)KHO OCYILECTBIIATH KOHTPOJIb TEXHOJIOTHYECKOT O MPOIIECCa, BBIABIAT
U YCTPAHATh OTKIIOHEHUSI OT HOPM TEXHOJIOTHYECKOro mporecca?

Jla (mpaBUIBHBIN OTBET)

Her

Hus  obecrieueHus: pabOTBl  TEXHOJNOTHYECKHX OOBEKTOB  SJIEKTPOXHUMHUYECKOTO
MPOU3BOJACTBA HYXKHO KOHTPOJIUPOBATH COOJNIOJIEHHWE TMpaBWil O€30MacHOCTH U
TpeOOBaHUI 3aKOHOIATENILHBIX U HOPMATUBHBIX MPABOBBIX aKTOB MO OXpaHe Tpyaa?

Ja (mpaBuIBHBIN OTBET)

Her

Hns  obecrieyeHuss pabOThl TEXHOJIOTMYECKUX OOBEKTOB  AJIEKTPOXUMHUYECKOT O
MIPOM3BOJICTBA HET HEOOXOIUMOCTH BJIAJETh HABBIKAMH KOHTPOJS TEXHOJIOTHYECKOTO
nporecca?

Jla

Her (nmpaBuibHBIN OTBET)

Hns  oOecrieueHuss pabOTBHl  TEXHOJOTUYECKHX OOBEKTOB  AJIEKTPOXUMHUYECKOTO
IIPOM3BOJCTBA HET HEOOXOAMMOCTH BJaJeTh HABBIKAMU BBIBICHUS U YCTPaHEHUS
OTKJIOHEHH OT HOPM TE€XHOJIOTHYECKOT0 Iporecca?

Ha

Her (mpaBusibHBIN OTBET)

Jns  obecrieueHus: pabOThl  TEXHONOTHYECKUX OOBEKTOB  3JIEKTPOXUMHUYECKOTO
IIPOM3BOJICTBA HET HEOOXOAMMOCTH COOJII0/IaTh MpaBHiia OE30MaCHOCTH M TPeOOBaHUs
3aKOHO/IaTeNIbHBIX U HOPMAaTUBHBIX MIPABOBBIX aKTOB IO OXpaHe Tpyaa?

Ja

Her (npaBuibHBIN OTBET)

33.,[[3HI/ISI OTKPBITOI'O TUIIA:

1.

Yro BKIIOYAET B ce0s DKOIOruuYecKas 0e30macHoCTh ?

OtBer: DOkojoruueckasd 0€30IacCHOCTb — OJHA W3 OCHOBHBIX COCTAaBJISIOIIUX
HanmoHanbHOU Oe3omacHocTr P®. Ona BKIOYaeT B ce0si KOHTPOJIb 32 COCTOSHHEM
OKpYXarome cpeapl, pa3pabOTKy ©  OCYIIECTBICHHE MEp, HCKIIOYAIOIINX
BO3HMKHOBEHHUE YKOJIOTHYECKUX KPU3UCOB U KaTacTpod.

Kto nomxkeHn orBeyatsh 3a 9KOJOTHYECKYIO0 0€30MacHOCTh HA MPEATNPUATUN?

OtBet: 3a DKONOTHIO HA TMPEANPHUATHH OTBEYAECT PYKOBOAWUTENb, JTUOO OH BO3Jaraer
OTBETCTBEHHOCTh Ha CIEIUAIBHOTO pabOTHHKA C BBICIIMM OOpa30BaHHEM — JKOJIOTa
(MHXKEeHepa M0 OXpaHe OKPYIKAIOIIEH Cpe/Ibl).

Kakue obuiue TpedoBaHMsI SKOIOrMUECKO 0€3011aCHOCTH B OpraHU3aIiu?

Otgert: [TonyunTs pasperieHne Ha OCyIIeCTBICHHE BEIOPOCOB B aTMoc(hepy;

MOCTAaBUTh UMEIOIIUECS TPOU3BOACTBEHHBIE OOBEKTHI Ha TOCYIaPCTBEHHBIN YUeT; BHECTU
YCTAaHOBJICHHYIO 3aKOHOM IUJIaTy 3a OKa3aHu€ OTPHULATEIBHOTO BO3JCHCTBUSA Ha
9KOJIOTHIO0; COCTaBUThH IACIOPT OTXOJOB IIPOM3BOJICTBA, OTBEYAIONIMN HX KIIACCY;
NONMYYUTh JIMLEH3HUIO; PETYISIPHO HAMNpaBiIsATh OTYETHOCTh B KOHTPOJIHUPYIOLIEE
TOCy/IapCTBEHHOE BEJIOMCTBO, HA3HAYHUTH COTPYAHHKOB, KOTOpbIE OyIyT OTBEYATh 3a
CHUCTEMY OSKOJIOTMUECKOW O€30MaCHOCTH TMPEANPHUATHS;, TMPOBECTH KOMIUJICKCHBIN
AKOJIOTHYECKUN ayJUT KOMITAaHWH; pa3paboTaTh MPOrpaMMy SKOJIOTHYECKOTO KOHTPOJS
3a paboToi IpeaAnpUsITUS U HEOOXOJUMbBIE COTPOBOAUTENHHBIC TOKYMEHTHI.

Kakwue Buapl HeratuBHOTO Bo3aercTBuUs Ha dKkoioruio (HBOC)?

OtBer: OCHOBHBIMH BHJAaMH HETaTUBHOrO BozjaekcTBus Ha dkonoruio (HBOC)
CUMTAIOTCS: BBIOPOCHI BPEAHBIX U 3arps3HSAIOIIMX BEIIECTB B aTMOC(EpHBI BO3IYX;
cOpOCHI BPEIHBIX BEUIECTB M COSIWHEHUM B BOJOEMBI; pa3MEIIeHUE MPOMBIIUICHHBIX U
HMHBIX OTXOJ0B B ITOYBaX.



5.

Kak xnaccuunupyrores npeAanpusiTUs C y4eTOM Kilacca OMacHOCTH 3arpsi3HUTEINCH?
OtBet: | — mpennpuATHsa, OKa3bIBaIOIUE 3HAUYUTEIBHOE OTPHIATEIIbHOE NEWCTBHE Ha
Onarornoyune OKpyKarolei cpesl;

Il — mpeanpusTUs C yMEPEHHBIM YPOBHEM OTPULIATEIBHOIO AEHCTBHUS;

Il — mpenmpusTHs ¢ HE3HAYUTENHHBIM YPOBHEM TaKOT'O BIUSHHUS,

IV — npennpuaTys ¢ MUHUMaJIBHBIM YPOBHEM TaKOro BO3/IEHCTBUS.

[1K-2: Pa3zpabaThiBaeT MPOSKTHI M H3y4aeT HAyUYHO-TEXHUYCCKYIO HH(POPMAIIHIO

IIK-2.1: TIpoektupyer, pa3pabaTbiBaeéT M PACCUUTHIBAET TEXHOJIOTUYECKYID OCHACTKY U
3JIEKTPOJIbI- HTHCTPYMEHTHI C HCIIOIh30BAaHUEM COBPEMEHHBIX MH()OPMAIT OHHBIX TEXHOJIOTHH.
Bragere HaBbIKaMHU MPOCKTHPOBAHUS, Pa3pabOTKH M pacueTa TEXHOJIOTMYECKOW OCHACTKH W
AMEKTPOJIOB-UHCTPYMEHTOB C HCIIOIH30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTUH.
3aanust 3aKpPHITOrO TUTIA:

1.

[IpoeKkTrpysl TEXHOIOITMYECKYIO OCHACTKY U 3JIEKTPOABI-MHCTPYMEHTHI IS
IIEKTPOXUMHUYECKOTO MPOU3BOJICTBA, HET HEOOXOIMMOCTH HUCIIOIb30BaTh COBPEMEHHBIE
WH(OPMAITMOHHBIE TEXHOIOTHH.

Ha

Her (mpaBumnbHBIN OTBET)

Pa3pabarbiBasi TEXHOIOTMUECKYIO OCHACTKY H AJICKTPOIBI-UHCTPYMEHTHI JIJIs
3IEKTPOXUMHUYECKOTO MPOU3BOJICTBA, HET HEOOXOIMMOCTH HUCII0JIb30BATh COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH.

Ha

Her (npaBusibHBINi OTBET)

PaccunThiBasi TEXHOJIOTMUECKYIO OCHACTKY U 3JIEKTPOJbI-UHCTPYMEHTHI JJIs
AIEKTPOXUMHUYECKOTO MPOU3BOJICTBA, HET HEOOXOIMMOCTH HCIIOIb30BATh COBPEMEHHEIE
nH(OpPMAITMOHHBIC TEXHOIOTUH.

Ha

Her (mpaBuibHBI OTBET)

Bo Bpemst pa3paboTku MPOEKTOB MAJIsi 3JIEKTPOXMMHUYECKOrO IPOU3BOJCTBA HYKHO
U3ydaTh HAyYHO-TEXHUUYECKYIO0 HHPOpPMAIIHUIO.

Jla (mpaBUIIBHBIN OTBET)

Her

Bo Bpems npoekTupoBaHus, pa3pabOTKHM M pacyeTra TEXHOJIOTMYEeCKOH OCHACTKU U
3JIEKTPOJIOB-UHCTPYMEHTOB ~ JUIsl  3JIEKTPOXMMHYECKOrO  MPOM3BOJCTBA  HAJO
UCIIOJIh30BaTh COBPEMEHHBIC MH(OPMAI[MOHHBIE TEXHOJIOTHH.

Ja (mpaBUIBHBIN OTBET)

Her

3aaHust OTKPHITOrO THUIA!

1.

3.

Ha xaxue rpymiibl IeNsT CTOYHbBIE BOJIBI TATbBAHUYECKOTO IMTPOU3BOCTBA?

OtBer: 1) nuaHucTele CTOYHBIE BOABI (00Opa3yroTCsl IpU NPOMBIBKE JAeTanel Imocie
HAHECEHHUsI TOKPBITHI U3 pacTBOPOB, COAECPKAIINX [TUAaHWIbI KaJIUsl WM HATPHs);

2) XpOMOCOJECpIKAIlUe CTOYHBbIC BOIBI (0Opa3yroTCs HpPU IMPOMBIBKE ACTANICH IOCIe
HaHECEHMs] XpoMa M IIocje IacCUBUPOBAHUS JeTaledl B pacTBOpax, COAEPIKALIMX
OUXpPOMATHI KaJIHsI WM HATPU);

3) KHCIIOTHO-ILEIOYHBIC CTOYHBIC BOIbI (00pa3yroTCs MpU MPOMBIBKE JeTalieil mocie
TpaBJIeHUs, 00e3)KUPUBAHMSI, HAHECEHUS TTOKPBITHH U3 KUCIBIX U LIEIOYHBIX PACTBOPOB).
JlaHHBIE CTOKH COZEPKAT MOHBI TSKENbIX METAIIOB (Me/lb, IIMHK, HUKEIIb, XKEJIE30 U 1Ip.).
[lepeuncnure kaTeropuu BTOPUUHBIX MAaTEPUAIBHBIX PECYpPCOB AJIEKTPOXUMHUYECKOTO
IIPOM3BO/ICTBA.

OtBer:  CwmemaHHble  OTXOJbl,  OOOPOTHBIE  OTXOAbI  NPEANPUATHH,  JIOM
METaI000pabOTKH, aMOPTH3AIMOHHBIH JIOM, OTXO/BI IIPOMBIIIUIEHHBIX CBAJIOK.
OnwuiuTe crocod OYMCTKU CTOYHBIX BOJ OT HOHOB TSDKENBIX METAJUIOB.



OtBet: Crioco6 depputuzanuu. OH 3aKiaodaeTcss B 00pad0TKe CTOYHBIX BOJ PACTBOPOM
coled JBYX- M TPEXBAJIEHTHOIO JKeje3a C MOCIEAYIOUMM MHOIeTayuBaHEM
PEaKIMOHHOM CMECH M3BECTKOBBIM MOJIOKOM WJIM PacTBOPOM €IKOI'0 HaTpa H ee
HarpeBanueM. OOpa3yoomuiics 0OpU 3TOM OCAJO0K HpeIACTaBiseT co0oil cMmech
OKCHUTHJIPDaTOB JK€Je3a, TMIPOKCHAOB TSDKENbIX METaJUIOB, MarHeTUTa M (eppuToB M
00JIalaeT MarHUTHBIMH CBOWCTBaMH. DTOT CIOCOO 00ECIeurBaeT MPAKTUYECKH TOTHOE
YAAICHUE NOHOB TAXKEIJIBIX METAJIJIOB U3 CTOYHBIX BO/.

Kak MoxeT mpon3BOANTHCS COPOLIMOHHAS OUUCTKA?

Otser: C ucnons3oBanueM (GpuiabTpoB. B ycTaHOoBKe Ha OONBIION CKOPOCTH MPOTOHSETCS
BOJIa Yepe3 HKeIe300€TOHHBIN WM MeTalNInYecKuil puibTp ¢ copoeHTom. [lodaBieHnem

IPaHyJIUPOBAHHOTO WIH MOPOIIKOOOpa3HOro copOeHra. Hcnonw3yrorcs
MPEUMYIIECTBEHHO aKTUBHBIC YIIH, YTO MOXET NOTpeOOBaTh IOMOTHUTEIHHOU
JIOOYHUCTKH.

Yro Takoe CeNeKTUBHbIE HOHUTHI?

OtBer: CenekTUBHbIE MOHUTHI — HMOHMTHI, KOTOPBIE YAAJISAIOT CTPOrO ONPEICIICHHBIE
BemecTBa. CO3/AIOTCSI OHM C HUCIOJNB30BaHWEM (YHKIHMOHAIBHBIX TPYII, HWMEIOIINX
CIIOCOOHOCTh OCYILIECTBIISATh HMOHHBIH OOMEH €O CTPOro OIPEJEICHHBIM BEIIECTBOM.
Takum 00pa3oM, MOHHBI METOJ OYMCTKA BOJBl MO3BOISIET OTPHUIBTPOBATH
TPYAHOYIAJsiEMbIE BEILIECTBA, HAIPUMEp, ONPEICIIEHHbIE TSDKEIbIE METaluibl, Oop,
PagMOHYKIIABL.

[1K-2.2: Pa3zpa0aTbiBaeT U COIJIACOBBIBAET JOKYMEHTAIMIO Ul TEXHOJIOIMYECKOW OCHACTKH U
3JIEKTPO/I0B — UHCTPYMEHTOB.

Brnagerp HaBblkamMu pa3pabOTKM U COIVIACOBAHUS JOKYMEHTAI[MU ISl TEXHOJOTMYECKON
OCHACTKH U 3JIEKTPO/IOB - UHCTPYMEHTOB

3aJaHus 3aKpBITOrO TUIIA:

1.

TexHomornyeckas OCHacTKa i DJIEKTPOXMMUUYECKOTO IMPOM3BOACTBA TpeOyeT
pa3paboTKu JOKYMEHTAINH ?

Jla (mpaBUIIBHBIN OTBET)

Her

Pa3zpaboranHyI0 TOKYyMEHTALIUIO JIJIs1 TEXHOJIOTUYECKOW OCHACTKH U AJIEKTPOIOB

QJICKTPOXUMHUYCCKOT'O IMTPOU3BOACTBA — MHCTPYMEHTOB HYKHO COIJIaCOBBIBATH ?

Jla (mpaBUIIBHBIN OTBET)

Her

JI71si TEXHOJIOTrMYECKOM OCHACTKM U AJIEKTPOJIOB 3JIEKTPOXMMHYECKOI0 MPOM3BOACTBA —
UHCTPYMEHTOB HY>KHO YMETh pa3padaTbiBaTh JOKYMEHTAIHIO?

Ja (mpaBUIBHBIN OTBET)

Her

HeoOxomumo  ymeTh  pa3pabaTbiBaTh UM COTJIACOBBIBATH  JTOKYMEHTALMIO IS
TEXHOJIOTMYECKOW OCHACTKM W DJEKTPOJIOB — HHCTPYMEHTOB JJIEKTPOXUMUUYECKOTO
MIPOU3BOJICTBA?

Jla (mpaBUIIBHBIA OTBET)

Her

HyxHo Bnazers HaBbIKaMu pa3paOOTKM UM COIJIAaCOBAHMS JOKYMEHTALMM IS
TEXHOJIOTMYECKOM OCHACTKA M DJEKTPOAOB — HHCTPYMEHTOB 3JICKTPOXUMHUYECKOTO
IPOU3BOCTBA?

Jla (mpaBUIJIbHBIN OTBET)

Her

3aJaHusl OTKPBITOIO TUIA:

1.

HepeqHCHI/ITe OCHOBHBIC HaIrpaBJICHUA, ITO3BOJIAOIIHEC 3HAYUTCIIBHO CHHU3HUTDH
3aIrpsA3BHCHHOCT U TOKCHUYHOCTb CTOYHBIX BOI JJICKTPOXHMHYCCKOI'O ITPOMU3BOIACTBA,
COKpATUThb KOJMYCCTBO HOTpGGJISIGMOfI YHUCTON BOJbI HA TCXHOJIOTHMYCCKHUEC LICIIN.



OTBeT: COBEPUICHCTBOBAHHE TEXHOJIOTM HAHECEHHS TaJbBAHOIOKPBITUM; BHEAPECHUE
MPOrPECCHBHOIO COBPEMEHHOTO O0OPYIOBaHUS; CO3/IaHUE JKOJIOTUYECKH O0e30MacHBIX
JJEKTPOJIUTOB;  pa3paboTKa  palMOHANBHBIX, A()PEKTHUBHBIX  MEKOMEPANHOHHBIX
IIPOMBIBOK.

2. TloueMy aBTOMAaTHM3MpPOBAHHbBIE JTMHUU C THOKUM MPOrpaMMHBIM YyIpaBlieHHEM Oolee

MEPCIIEKTUBHBI C TOUYKHU 3PCHUSI DKOJIOTUYECKON 0€30macHOCTH ?
OTtBeT: OHM 00ECTICUNBAIOT: JBUKCHHUE aBTOOIIEPATOPA C JCTAISIMH KaK B IPSAMOM, TaK U
B OOpaTHOM HAIIpaBJICHHUM, YTO IO3BOJSIET MHOTOKPAaTHO HCIOJb30BaTh MPOMBIBHBIC
MO3UIIMM B TEXHOJOTHYECKOM TpoIlecce; MPOCTOTY H3MEHEHHUS TOCIeI0BAaTEIbHOCTH
BBITIOJTHCHHUSI TEXHOJOTMYECKHX  ONepaluid, dYro yMEHBIIaeT dYacToTy cOpoca
0TpabOTaHHBIX PACTBOPOB B KaHAJIM3AIMIO; BO3MOXXHOCTh MPOrPaMMHON YCTaHOBKU
BPEMECHHBIX WHTEPBAJIOB BBIJCPKKU 3arpy30YHBIX MPUCIOCOOICHUN HAJ BaHHAMU B
BEPXHEH W HIDKHEH TO3MIIMSIX; BBIMOJHEHUE HECKOJNBKUX OJHOMMCHHBIX OITepaIlHid
Pa3IMYHBIX TEXIPOLIECCOB HA OJAHOM MO3UIIMKM 000PYIOBAHMUS.

3. UYro npencrasisier cob0i raapBaHOLILIAM ?

Otser: TlampBaHOmIIaMBI — 3TO OTXOJBI, KOTOPBIE TMOJYYArOT B  MpOIECcCe
raJIbBaHOIUIACTUKHU U TajgbBaHOcTeruu. OHU MPECTaBISAIOT OBBIIIEHHYIO OITaCHOCTD IS
3JI0POBBS YETIOBEKA M COCTOSIHUS OKPYXKAIOUIEH Cpeibl.

4. Kakoit Hanbosee 3KOIOrnYecKy 0e30IacHBIN CITOCco0 “3aXOpOHEHUS’ TaTbBaHOIIAMOB ?
OtBer: Hanbonee HaneXKHBIM M IKOJIOTHYECKH O€30MACHBIM CIIOCOOOM ‘‘3aXOpPOHEHHS’
TaJIbBaHOILJIAMOB SIBJISIETCS. €r0 YTWUJIM3alUsi TpU MPOU3BOACTBE CTEKIOU3ACTUN U
riasypei.

5. Knaccuduxanust meronoB 00paboTKu 0TpabOTaHHBIX 3JIEKTPOIUTOB.

OtBer: 1) PearenTHo-xumuueckue wmetoApl. K HUM OTHOCSATCS HEWTpalIu3alus,
KPUCTAJUTH3AI[MOHHOE OCAXJCHUE, OKHCIUTEIbHO-BOCCTAHOBUTENbHAS 00paboTka U
Karanus. 2) OU3NKO-XUMHUYECKUE METOJbI, KOTOPhIE B CBOIO OYEPEIb MOAPA3ACISIOTCS
Ha JIB€ TPYNIbI: DJIEKTPOXMMHUYECKHe U copOunoHHble. K 3IeKTpoXuMUyecKuM
OTHOCSTCS ~ JJIEKTPOAMANN3,  CENeKTUBHAs  JJCKTPOXMMHUYECKas  MpopadoTKa,
napparMeHHBIA JJICKTPOJIN3, AJIEKTPOJIM3 HA CETYATBHIX M IOPUCTBIX DJICKTPOAAX H
anekTpoduiotanus. K copOUMOHHBIM K€ OTHOCSTCA HWOHHBIA OOMEH, aacopOuus,
IKCTpaKius u copOrus. 3) PU3NKO-MEXaHUYCCKHE METOJIbI, KOTOPBIC TAKXKE JCNATCS Ha
JIBE TPYIIBI: MEMOpPAaHHBIE W TEPMHUYCCKYIO TUCTWILIAINI0. K MeMOpaHHBIM OTHOCST
yabTpa@uIbTpallMio ¥ OOpaTHBII oOCMOC, a K TEPMUYECKOW TUCTHUISAIUU —
JO3UPOBAHHOE BhIMIAPUBAHUE.

[1IK-2.3. W3ydaer Hay4HO-TEXHHYECKYI0 HH(OpPMALUI0 U pa3pabaThIBaCT MPEITOKEHUS IO

BHEJPEHUIO HOBBIX TEXHOJOTMU MPOU3BOACTBA ¢ UcHob30BaHHEM DXDPMO, TEXHOIOrn4eCcKOoi

OCHACTKH U 3JIEKTPOJIOB — HHCTPYMEHTOB.

Brnageer HaBpIKaMu M3y4eHUS HAYIHO-TEXHUYSCKOW MHGOPMAIINK U pa3pabOTKH MPeII0KEHUS

0 BHEAPEHHUI0O HOBBIX TEXHOJOTMH TPOM3BOJACTBA C Hcnoib3oBaHueM ODXDOMO,

TEXHOJIOTMYECKON OCHACTKHU U 3JIEKTPOOB - HHCTPYMEHTOB

3aaHust 3aKPHITOrO TUTIA:

1. Jns pa3paboTKH TPEIIOKEHUS 10 BHEIPCHUIO HOBBIX TEXHOJIOTHH IPOM3BOJICTBA C
ucnoib3zoBanueM DXDOMO, TeXHOTOTMYECKONH OCHACTKU U 3JIEKTPOJOB — MHCTPYMEHTOB
AIEKTPOXUMHUYECKOTO MPOU3BOJICTBA HET HEOOXOAUMOCTH H3y4aTh HAyYHO-TEXHUUECKYIO
UH(pOpMaIHIO.

Ha
Her (mpaBuibHBbI OTBET)

2. W3ydyeHwe HAYIHO-TCXHUYCCKOW MHQPOPMAIMH JUTSI JISKTPOXUMHYECKOrO IMPOU3BOJICTBA
MO3BOJISIET Pa3paldoTaTh MPEATI0KEHUS 110 BHEAPEHUIO HOBBIX TEXHOJOTHI MPOU3BOICTBA
¢ ucnonp3oBanueM IXDOMO.

Ja (mpaBUIIbHBIN OTBET)
Her



3. Hamo BnameTs HaBBIKAMH W3Y4YEHHUS HAYYHO-TEXHHUYECKOW HHGOpMAIMH U Pa3pabOTKH
NPEAJIOKEHHUST 110 BHEAPEHUIO HOBBIX TEXHOJIOTMH IMPOM3BOACTBA C HUCIOJIb30BAaHUEM
DXDOMO n7s1 3NEKTPOXUMHUYECKOTO TPOU3BOJICTBA.

Ja (mpaBUIBHBIN OTBET)
Her

4. HaBplku wH3ydeHUS HAay4YHO-TEXHUYECKOW WH(OpPMALMU TO3BOJSIOT pa3padaThIBaTh
IPEUIOKEHHUS] 110 BHEIPEHHIO HOBBIX TEXHOJIOTWH MPOM3BOJCTBA C HCIIOJIb30BAHHUEM
OXOMO, TEXHOJIOTMYECKOM OCHACTKM U  JJEKTPOJOB — HHCTPYMEHTOB IS
IIEKTPOXUMHUYECKOT 0 POU3BOJICTBA.

Jla (mpaBUJIbHBIN OTBET)
Her

5. Pazpaborka mnpemyiokeHUs IO BHEAPEHHUIO HOBBIX TEXHOJIOTMH IPOM3BOJACTBA C
ucnoib3zoBanueM DXDOMO, TeXHOIOrHUeCKOH OCHACTKHU U 3JIEKTPOJOB — UHCTPYMEHTOB
TpeOyeT u3y4eHHs] HayYHO-TEXHUYECKOW HHOpMalUMU JUid 3JIEKTPOXUMUYECKOTO
IIPOU3BOZCTBA.

Ja (mpaBUILHBIN OTBET)
Her
3aJaHus OTKPBITOIO TUIA:

1. B uyem 3akmouaercs TEpBBIA JTalm BHEAPEHUS WH(POPMAIIMOHHBIX TEXHOIOTHN

NPUMEHHUTEIBHO K AJIEKTPOXUMHUYECKOMY MTPOU3BOJICTBY ?
OTBer: HalIMyue KOMMEpPYECKOro Y4eTa M CpEICTB pEeryjJupoBaHUs pacxoja
SHEPrOHOCUTENEH — 3TO MEepBBIM ATanm BHEApPEHHs HH(POPMAIIMOHHBIX TEXHOJOTUH B
TaKye BaXKHbIE OTPACIId YKOHOMUKHU CTPAHBI, KaK YJHEPreTHKa U XUMUYECKast TEXHOIOTUSl.

2. B uem 3akimroyaeTcst BTOPOU dTan BHEAPEHHS] HHPOPMAIIMOHHBIX TEXHOIOT UM

MPUMEHUTETHHO K 3JICKTPOXUMHUECKOMY MPOU3BOACTBY?

OTBeT: BTOPBIM 3TarioM BHEAPEHUsS MH(OPMALMOHHBIX TEXHOJIOTUH SBISIETCS CO3JaHHe
HEOOXOAUMBbIX 0a3 TaHHBIX, HETIpepbIBHAs padoTa ¢ 0a3aMu AAHHBIX, UX aKTyaJIu3alus,
BblJJaua pe3y/ibTaTOB OOpaOOTKM IAaHHBIX B (pOpME peKOMEHAALui, oOecredrBaromuX
HanOosee 3 PeKTUBHBIE CITOCOOBI peIIeHHs] BOZHUKAIOLINX Mpo0IIeM.

3. Urto HYXXHO /JJIsl COBEPIICHCTBOBAHUS TEXHOJIOIMH HAHECEHUS TIOKPBITHI HEOOXOIUMO C
YUYETOM 3KOJIOIMYECKON 0€30MacHOCTHU 3JIEKTPOXUMHUYECKOT0 IPOM3BOICTBA?
OTBeT: HCHONB30BaTh IPOTPECCHBHBIE U DPa30aBICHHbIE DJEKTPOIUTHI; 3aMEHUTh
ANEKTPOXUMHUIECKOE NIOJTMPOBAHUE AJIEKTPOIUTHO-TIIIA3MEHHOU 00paboTKOIA;
UCIIOJIB30BaTh palOHAJIbHBIE CHOCOOBI IMPOMBIBKHM JeTallell (KacKaJHyko, BO3IYIIHO-
CTpyHHYI0 M T.I.); TNPOU3BOAUTH BCTPAXMBaHME WIM BUOpUpOBaHHE JeTallell U
o0ecrieunBaTh HEOOXOAMMYIO BBIJIEPKKY C HCIOJIB30BAaHUEM POOOTHU3HPOBAHHBIX
OIlEpaToOpOB;  W3BJIEKaTb ~ METAIbl W3  BaHH  YJIaBIUBaHUS C  [TOMOLIbIO
3JIEKTPOIKCTPAKTOPOB; IPOU3BOAUTH HEMPEPHIBHYIO (MIBTPALUIO U PEreHepaluio
JJIEKTPOJIUTOB.

4. TlpuBeanTe MpUMEPH TEXHOIOTUIECKUX PEIICHUH, C Y4ETOM SKOIOTHIECKOM

0e30IMacHOCTH SJICKTPOXUMUYICCKOTO IMPOU3BOACTBA.

Otser: [Ipu TpaBneHNU KOPPO3HMOHHOCTOMKUX CIUIABOB Ha OCHOBE HUKENS, KOOambTa U
I[pyrnx MCTAJIZIOB B CMECHU KHUCJIIOT HpOI/ICXOI[I/IT HMHTCHCHUBHOC BBIJICIICHUC OKCUI0B a30Ta
— TOKCHUKAHTOB 1-ro Kjacca omacHOCTH. DTOro MOXKHO M30€KaTh 100aBICHUEM B COCTaB
TPaBWIBHBIX PAacTBOPOB MOUEBHUHBIL. B pe3ynbrare 4ero ucye3aer HEOOXOAMMOCTh
OpraHu3allii YJIaBJIMBAaHMUS M3 OTXONSAIIMX Ta30B (Tak Kak HET J3TUX Ta30B) HU
HEUTpAIU3aUN OKCUIOB a30Ta.
5. BBox kakux 700aBOK B AJIEKTPOIUTHI 00ECIIEYUBAIOT BHICOKYIO H3HOCOCTOMKOCTh

HOKpI)ITI/ISI U ITO3BOJISICT CHU3UTH €T0 TOJ'IIHI/IHy 663 YMCHI)HIGHI/ISI chKa CJ'Iy>K6I)I n3aeiuns

C YYETOM IKOJOrMYECKON Oe30MacCHOCTH IIIEKTPOXHUMUYECKOr'0 MPOU3BOACTBA?



OTBeT: I 3TOW LEIM PEKOMEHIOBAHBI CIICYIOIINE CIIOCOOBI: IIMHKOBAHNE U3 KUCITBIX
AJIEKTPOJIUTOB C JT00aBKOi BM; IIMHKOBaHWE M3 IIUHKATHBIX JJICKTPOJIUTOB C JOOABKOU
BII-1; xpomupoBanue ¢ qob6aBkamu noHoB Zn, Cu, Sn, Al u Cl.

OnepaTtop 340 000 "KomnaHus "TeH3op" ——

[IOKYMEHT NMOAMMUCAH 3MIEKTPOHHOW NMOAMMUCHIO

noanncAHoO ®rboy BO "PrPTY", PIPTY, BopobbeBa EneHa BnagummposHa, Aupektop MpocTas nognucb
oML




