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Y4yeOHBbIC BONPOCHI

1. Knaccudrmkauma m nupgekcauma oo3MMeTPUYeCKux
npuoopos.

2. UctouHukmn nutanua BOr.

3. O0Wwmun npuHUUN AeUCTBUA OO03UMETPUYECKUX
npudopos.




I. Y4eOHbIN BOpOC

Kiaaccudukanua 1 MHAEKCAUSA
H03UMETPUYECKHX IIPUOOPOB.
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T03UMETPUYCCKHAE MPHOOPHI

O6ueBOMCKOBbIE  HOCMMbIe  npubopbl paAnaLMOHHOMN
pazBeAKM W KOHTPONSA MpefHasHauyeHbl AN BeAeHWUS
PafvaLUMOHHON ~ pa3Beakn W HabnogeHns = B MHTepecax
noAapasdeneHMm B YKa3aHHbIX KOMaHAMPOM paloHaX, a TaKXe
KOHTPONS 3arpsa3HEHUS pa3NNYHbIX OOBEKTOB.

3agaunm:
YCTaHOBJ/IEHME Ha4ana PaAnoaKTUBHOIO 3apaXkeHus;

KOHTPOJIb UIBMEHEHNA MOLLHOCTU AO03bl rAMMa-U3JTy4EHUSA,

e VYCTaHOBNEHUS U 0003HAYEHUS TrpaHUL, pPanoOHOB, Y4YacCTKOB
PAAVOAKTUBHOIO 3apa)XeHus;

e OTbICKaHUS nyTen 06xoda PpaviOHOB, YYacCTKOB pPaAMOaKTMBHOMO
3apaXXeHMs M BbISIBNEHUS HamnpaB/EHNUA MapLIPYyTOB U Y4aCTKOB
MECTHOCTU C HaMMEHbLUMMWN 3HAYEHUSMU MOLLHOCTW A03bl;

® T[OWUCK JNOKaNbHbIX PAANOAKTUBHBIX WMCTOYHUKOB WOHWU3NPYHOLLNX
N3Ny4YeHUn;

® KOHTPOJIb PAANOAKTUBHOIO 3arpsi3HEHNS OO BEKTOB.



T03UMETPUYCCKHAE MPHOOPHI

CraumoHapHbie npubopbl PP npegHa3HadeHbl A9 BedeHUs
NOCTOSSHHOrO  paguvauMoOHHOro  HabnwaeHMss  Ha  MyHKTax
yNpaB/eHUsl, MeCcTax HECEeHUs CNy>Xbbl [eXYpHOM CMEHbl U
CYTOYHOIro HapsAaa.

OcobeHHOCTH:
® BO3MOXHOCTb MOCTOSAHHOW KPYr/0CyTOYHOW paboThl;
® Hannume yAsIMHEHHBLIX CoeanHnTENbHbIX Kabenen (oo 100 M.);



T03UMETPUYCCKHAE MPHOOPHI

BoMCKOBbI€ A03MMEeTPbIl NpeaHa3HayeHbl AN perncrpauus rama-
HEUTPOHHOIO U3/IYYEHUS, XapaKTepHOro AN pPaAMOaKTUBHO-
3arpsi3HEHHON MECTHOCTM nocne npuMmeHenuns S0.

UHaumBuagyanbHble AO3UMMETPbl NpeaHa3Ha4yeHbl ans
perncTpaunst ramMa-HEMTPOHHOIO M3/TyYEHUS, XapaKTEpPHOro Ans
PaANOaKTUBHO-3arpsi3HEHHOW MECTHOCTM nocne npuMmeHenus A0.

[nsa obecneyeHns pagMauMOHHOM 6e30nMacHOCTM B MUPHOE
BPEMS NPUMEHSIIOTCS AO3UMETPLI, PErNCTPUPYIOLLME OTAENbHbIE BUADI
pagnaummn B ManbiX U CBEPXMasbIX A03axX.



T03UMETPUYCCKHAE MPHOOPHI

BOMCKOBbIe cCpeacTBa nNpeaHa3HayeHbl AN UCMOJSb30BaHUS
HenocpeacTBeHHO B 60€eBbIX MNOpsiAKax BOWUCK AN KOHTPOSS
DAAMOAKTUBHOIO 3arpsa3HeHMss 60eBOM TEXHUKKM, BOWCKOBOIO
MMYLLIECTBA @ TaK e BoAbl, ypaXka 1 NpPoAOBOSIbCTBUS.

JlabopaTopHbie cpeacTBa KOHTpO/IS 3arpsi3HeHus
UCMONb3YIOTCS B MONEBBLIX PAANOMETPUYECKNX STabopaTopusiX.
OnpeaensieTcs PAANOAKTUBHOE 3arpsisHeHune BO/bI,

NpOAOBONBLCTBMS HA CKNadaX W OLEHMBAETCS BO3MOXHOCTb €ro
ynoTpebneHus.

KpomMe TOro, nNpoBOAMTCA PAANOMETPUYECKMIA KOHTPO/Sb Mpob,
NMpUCbIIaeMbIX U3 Noapa3aeeHnn.



11. Y4eOHBIN BONIPOC

U CcTOYHUKH IUTAHUA BOUCKOBDBIX
H03UMETPUYECKHX IIPUOOPOB.




XUMHNYECKHE UCTOYHUKH TOKA

XMMMYECKMMM MUCTOYHMKaMM TOKa SBMAIOTCA YCTPOWMCTBA,
KOTOpblE MO3BONSAIOT MPEBpALLATb SHEPrUi0 MPOTEKAIOWMX B HUX
XMMUYECKNX MPOLIECCOB B 3MIEKTPUYECKY!IO.

Takne NCTOYHUKM MPUMEHSAIOTCA A5 NMUTaHUSA SNEKTPUYECKMUX CXEM
BOMCKOBbIX PaANOCTaHLNKM, LIenen 3neKTpoobopyaoBaHMS MaLlUWH,
NOACBETA 3HAKOB Orpa)kIeHMsS Y4aCTKOB 3apakeHus.

B BOWCKOBbIX [O03UMETPUYECKMX Mpubopax C MOMOLbID  UX
obecrneunBaeTc aBTOHOMHOE NMUTAHWE B MOMEBbIX YC/IOBUSX.

B OCHOBY J1l060ro XuMMMUYECKOro MWCTOYHMKA TOKa
NoJiI0)KeHa OKUC/INTEJIbHO-BOCCTAHOBUTEJIbHAS peaKLUus.



YCTPOMCTBO
rajbBaAaHUYECKOro djeMenTa Mn-Zn
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BbiBOAbI 511EKTPOAOB.
JIaTyHHbIN KONMAYoK pacTBOpa
3annBOYHasa CMona.
KapTOHHaqa npoknagka.
DJeKTPOIUT.

MapneBblI MELLOYEK C
NONOXXUTENbHOW aKTUBHOU
MaCcCcoM.

YronbHbIM TOKOOTBOA.
LINHKOBbIW CTaKaH.
KapToHHas Kopobka.




YCTPOMCTBO
rajbBaAaHUYECKOro djeMenTa Mn-Zn

TokooOpa3yinas peakuust

MnO, + 2NH,Cl + H O + Zn -MnO + ZnCl, +2NH,OH



AKKYMYJIATOPbI

B ranbBaHMYeCcKMX 3MeMeHTax o0bpa3ylolnecs BO BpPeMSA pa3psaa
BELLECTBA He MoOryT ObiTb npeBpalleHbl B MEPBOHAYasbHbIE
aKTUBHbIE MAcChl, T.K. peakLUUn UAyT B OAHY CTOPOHY.

B npakTUKe MpUMEHAIOTCA Apyrue XMMUYECKME WCTOYHWMKM TOKa
AKKYMYNSITOpbl, B KOTOPbIX 0Opa30BaBLUMECS MOC/E pa3paaa
BELLECTBA MNPEBPALLAOTCA B MepBOHaYasnbHble. [na 3Toro uepes
aKKyMYNSATOp MPOMYCKAlOT 3/IEKTPUYECKMM TOK OT MOCTOSAHHOrO
UCTOYHMKA B HanpaBfieHMn, 06paTHOM paspsAHOMY TOKY.

PasnnyaloT CBUHUOBbIe (MM KUC/OTHblIE), KaAMMWEBO-
HUKeneBeble (MNM  LWUIENOYHbIE) W cepebpsiHO-LMHKOBbIE
aKKYMYSTOPBbI.



AKKYMYJISITOPBI

MNMpuHUMN [OEeNUCTBMA  aKKYMY/NIATOpa aHalorMyeH  npuHuMny
NENCTBUS Fa/IbBaHUYECKOrO 3/1IEMEHTA, T.€. B OCHOBY €ro paboThbl
MOJIOXEHbI OKUCNIUTENbHO-BOCCTAHOBUTENbHbIE peakLuum
NpoxoasLume pa3aenbHO Ha 3NeKTpoaax.

TokooOpa3ywinas peakuust

2Ni(OH)," + Cd"Z 2Ni(OH)," + Cd(OH)



npeodpa3zoBareb HANPSKEHUS

npeaHasHa4vyeH anga npeodbpasoBaHUA MOCTOAHHOIO HaNPSXKEHUS
Manon BENUYUHbI B MOCTOSIHHOE HanpshXeHne O0nbLIoN
BENUNYUNHDI.




I11. Y4eOHubIn BOpoc

OO01uii NPUHIKAI e CTBUA
T03UMETPUYECKHX IIPUOOPOB.




BonckoBble OO3UMETPUYECKME NPUOOPLI BLIMOMHEHLI B
OByXx bnokax: 6nok AeTekTupoBaHUS U N3MEPUTESbHbIN NYIIbT.

Bnok geTteKTUpoBaHUA CIYyXUT ON9 npeobpasoBaHus
SHEPIrMn UOHU3UPYIOLLMX U3NYYEHUN B SHEPIUID UMIMYNbCOB
3JIEKTPNYECKOro Toka, CpefHaAa 4YactoTa criedoBaHuUsa KOTOPbIX
nponopuuoHanbHa MOLWHOCTM [O03bl U3MepAaeMoro ramma-
N3ny4vyeHus.

UamepuTtenbHbIN NynbT npegHasHadyeH  OnNS
N3MepeHNa cpegHen 4acTtoTbl UMMYNbCOB, MOCTYyMakwoLWuUx OT
OEeTeKTopa WOHU3NPYIOLWNX N3NYyYeHUNn, N oTobpaxeHus
pe3ynsTaToB U3MEPEHMN HA LndpoBoM Tabno.

Kpome aTOro, OoH CnyXuT AOnga nogavynM curHanoB O
NpeBbILLIEHNN MOPOroBbIX 3HAYEHUN MOLLIHOCTU O03bl.
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