1. 9/1C rajgpBaHUYECKOTO 3JI€EMEHTA
YcioBue

Sagada 11 1. 9J1C rajbBaHMYeCKOTO 3JIeMeHTa

B nannoit 3a;1a1e Bam mpejicront nccienoBarh 3apucuMocth DJ1C, co3maBaeMyo rajabBaHUIeCKU-
MU 3JIeMEHTaMU OT BpeMeHH. Bam HeoOXomauMo OyJieT IPOBECTH UCC/Ie/I0BAHUE IS JIBYX IajlbBa-
HUYeCKnX 371eMeHTOB (famee I'9): 1) Zn — Bogusiii pacrsop CuSO4 — Cu, 2) Fe — BommbIil pacTBOp

CuSO4 — Cu.

O6opyaosanue: Boaubiit pacrsop cynbdara mean (50 — 60m, kornenrpanus no macce 10%)
HAJIUTBIA B IJIACTMACCOBBIH cTakaHInK (60MJ1), cCTAKAHIMK 3aKPBIT [JIOTHO MPUJIEratoriei mpoo-
KOI U3 3KCTPYAUPOBAHHOTO MEHOILIACTA € OTBEPCTUSIME JIJIS 3JIEKTPOJOB, 3JIEKTPOjbl (110 5 i,
KazKJI0r0 BUJA: MEIHbIE — KYCOUKN IIPOBOJIOKH; IMHKOBbIE - MBO3/IM CTAJIbHbIE OIMHKOBAHHBIE; JKe-
JIE3HBIE — I'BO3JIM M3 OOBIUHOM crajm 6e3 3aIUTHOrO HMOKPBITHS), MYJbTUMETD 3JIEKTPOHHbIH ¢
JIBYMsI IIPOBOJAMU-IILYTIAMH, JBa IIPOBOJA C 3aXKUMaMU «KPOKOIMI», CEKYHIOMED 3JEKTPOHHDII ¢
naMsiThio 10-Tu 9TanoB, Kycodek HaxkjadHoil Gymaru (5 X HeM, HYIEBKA) JJIs 3a9HCTKU JIEKTPO-
JIOB (6HUMGHUE OIMHKOBAHHBIE TBO3/IM 3aUUINATL HE HY?KHO, HHAYE COTPETE TIMHKOBOE TIOKPBITHE,
ST T'BO3JU B KA4eCTBE 3JIEKTPOIOB HCIIONb3YIOTCA OJUH pa3, 3auuINaloTCsA IPU HEOOXOIUMOCTH
MEeJIHBIC ¥ JKEJIe3HBIE 3JICKTPOJIbI, €CJIN Ha HAX BUIHBI CJICbI OKMCICHUS, TOC/IE 3a9UCTKH JIEKTPO-
JIbI TpOTepeTh caiderkoii)*, casderkn (5 mIT.), MITaTUB ¢ JaNKO (/I yepKaHus CTAKAHIUKA C
9JIEKTPOJIUTOM, UCIOJIb3YEeTCs IPH HEOOXOIMMOCTH ).

Hoepeumocmu 6 dannotl 3a0a4e BHIUUCAAMD U Yyra3vieaimsv HeE HyOfCHO./

Yactp 1. Habuaonenus

[IposeuTe MPOOHBII SKCIIEPUMEHT 10 UCCIeI0BaHuIO 1epBoro ['D. BetaBbTe B oTBEpCTHS B IPOOKE
OIMHKOBAHHBII TBO3/Ib 1 MEJTHYIO IIPOBOJIOKY (ITPOOKA J0JIZKHA OBITH BBIHYTA U3 CTAKAHIUKA C JIEK-
TPOJIUTOM, JIJTUHA TON YaCTH JIEKTPOJIOB, KOTOpad IMOIPYKAETCs B JEKTPOJIUT JIOJKHA COCTAB-
JIATH OKOJIO DCM, YaCTh 3JIEKTPOJIOB, K KOTOPOH MOJKJIIOYAIOTCS MPOBO/IA MYJIbTUMETPA, JTOJIKHA
cocrapyaTh 0,5 — 1,0cMm). YcraHoBUTe Ha MyJIBTUMETPE HEPEKI0YaTe b B DEXKIM U3MEeDeHUs Ha-
PsZKeHNs TIPHU IOCTOSHHOM ToKe Ha rpejies 2B. CoequanTe KJI€MMbI MyJIBTUMETPA € SJIEKTPOIAMU
'S ¢ noMoIBbI0 TPOBOJIOB-IIIYTIOB U MIPOBOJIOB C 3aXKMMaMU «KPOKOJIMI». BKIIIOUnTEe MYJIHTUMETD.
[Tocsie sTOrO OIyCTUTE SJTEKTPOJIBI B CTAKAHUUK C JIEKTPOJUTOM U CPa3y BKJIIOUUTE CEKYHIOMED.
Hab6sonaiite kak u3mensiercss 3uadenne DJIC rajgbBaHUYIECKOTO dJI€MEHTA C TEUYEHUEM BPEMeHU
(nabroierne mpoBeauTe B Tederun 5 — 6 munyT). 1.1 Hapucyiite smeKTpuaeckyio cxemy SKCITe-
puMeHnTasbHOI ycranoBku. Ha cxeme ykaxkure Buj ssekrposa (Zn, Cu), Tak e yKayKuTe Kakoii
9JIEKTPOJL SIBJISIETCsI TIOJIOXKUTEIBHBIM MoJIocoM ') a kakoit orpuniarensubiM. (llodekaska. Tan-
HBII [TyHKT MOYKHO BBITIOJIHSATH B IIporiecce Habroennst ). 1.2 Ykaxkure nHadaabHoe 3Hadenue D/1C
&o1, Mmakcumasibaoe 3Haderune DJ1C &,,q.1, 3uadenne IJ1C o okonaanun HadbogeHus E,,q1. Kakne
U3MEHEHUS TPOU3OIILIH C ITUTHKOBBIM 3JIEKTPOIOM?

[IpoBenre MpPOOHBIN SKCIIEPUMEHT IO HMCCIeI0BAaHNI0 BTOporo ['D. BeiHbTe mMpoOKY M3 crakaH-
qnKa. BeIHbTE M3 TPOOKU OIMMHKOBAHHBIN I'BO3/Ib U BCTABHTE I'BO3JIb U3 OOBITHOW CTAJIM, MEIHbII
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9JIEKTPO/T MOYKHO OCTaBUTH TeM ke. MyJsibTuMeTp ocTaBbTe B TOM Ke pekuMme m3mepenuii. Coeu-
HUTE KJIEeMMBbI MyJIbTUMeTpa ¢ jekrpogavu ['D. Briounre mysnprumerp. [locse sToro mocrapaii-
TeCh OJIHOBPEMEHHO OIYCTUTh JIEKTPOJIbl B CTAKAHYUK C 3JIEKTPOJIUTOM U BKJIOUUTH CEKYHIOMEP.
Habmronaiite kak n3mensiercd 3uadenne /[C rajbBaHUYIECKOrO 3J€MEHTa C TEYeHHEM BPEMEHU
(nabitiojieHne TpoBeuTe B Tedenne b — 6 MUHYT).

1.3 HapucyiiTe 3/7eKTPHUUECKYIO CXeMy SKCIIepUMeHTaJ/IbHOI ycTaHoBKU. Ha cxeme ykazkurTe BuJT
ssektpona (Fe, Cu), Tak Ke yKaxKuTe KaKOil 9JEKTPOJ ABJISETCS MOJOKUTETBHBIM MOJI0COM [,
a Kakoii orpurnareabHbIM. 1.4 Ykaxkure HadaabHoe 3HadeHne JJIC &y, MakcnMaIbHOE 3HAYUEHNE
QIC &, awe, 3Hauenne DC mo okoHnyanuyn HaOMIOAEHUS Eopgo. Kakue m3MeHEeHUs] TPOU3OILIA C
JKEeJIE3HBIM 3JIEKTPOIOM 7

YHacTp 2. IKCIIEpUMEHT

2.1 Jlnst mepBoro I'D uccnenyiire 3apucumocts DJIC or Bpemenu &£ (7) Ha yObIBAIONEM HHTEPBAJIE
suauennit D/]C. Pesynbrarsl mpejcraBbre Tabindno. (Hcnoavaytime 1oswuill 4unKkoswil 24exmpoo,
MEOHDIT ANEKMPOD, eCAU HA HEM HEM CACO08 OKUCAEHUA, MOHCHO 0cmasumy mem odice. ) CeKyHI0-
Mep BKJIIOUNTE cpa3y mocie jpoctmkennd J/IC MakcnMaabHOTO 3HAUEHHUs. 3apaHee MPoJIyMaiiTe
Jepes Kakne nHTepBaJbl 3HadeHnit 9/1C BbI Oy/1eTe (hukcmpoBaTh MOMEHTHI BpEMEHU WJIH HA0OOPOT,
Jyepes KaKne BpeMeHHbIe MHTEPBAJIbl Bbl OyjieTe onpeiesth suadenue DJIC. (DkcrnepuMenTa bHbIX
TOYEK 3/1eCh HYKHO IMOJIyInuTh OoJtbIitie 10, maMaTn 9TaloB Ha CeKyHIOMepe He XBATUT, 1OcCje (hUK-
cupoBanus 10-ro sTamna ObICTPBIM JIBYKPATHBIM Ha)KaTHEM HA KHOIIKY CEKYHJIOMepa «CTapT-CTOIr»
BBl MOYKETe TIePEBECTH OTCUYET BPEMEHH U3 CKPBITOTO PEKUMA B OTKPBITHIN PEXKUM Ha IKPaH Ce-
KyHoMepa. Ecm Bbl Tak eImé He MpOBOAMIIN M3MEPEHUil, TO CHadasa morpeHupyiirecs) 2.2 s
Broporo I'D uccnenyiite sasucumocts D/IC or Bpemenu E(T) Ha Bo3pacTaroleM HHTEpBaJje 3Ha-
gennit D/IC. Pesynbrarel npejcrasbre Tabimano. (HMenoavsytime moewill scenesdnvidi aaexmpod).
[TocTrapaiiTech OJIHOBPEMEHHO OIYCTUTH JIEKTPOJIbl B CTAKAHIUK C JIEKTPOJIUTOM U BKJIIOUUTH Ce-
KyHJIOMep. 3apaHee pojyMaiite qepes Kakue narepBasibl 3uadennit 9J1C Bo1 Oyjiere hukcupoBaTh
MOMEHTHI BpeMeH!. B JaHHOM 9KCIIeprMeHTe TaMATH TAIOB CeKyHjoMepa OyeT moctarodno. O1-
HAKO C IIePBOil MOIMBITKN y BaC MOYKET He MOy IUThCA CHATD MTOKa3aHus. e/ B XoJ1e 9KCIepuMeHTa
y Bac IMPOU30IIES cOOi, TO IPOBOJIUTE €r0 3aHOBO, IPEIBAPUTEILHO 3aMEHUB KEJIE3HBIN 3JIEKTPO/I.
Ecimu BBI ucob30Bam Bce Kejle3Hble 3JIEKTPOJIbI, TO OepuTe 1000 HMCIIOIb30BaHHbBIN, BBHITPH-
Te ero caJipeTKOi, 3a9NCTUTEe HaXKJIa9HOW OyMaroil m ondarb nporpure cajiaderkoit. Ilocae sroro
MOZKETE UCIOJIb30BATH €T0 B IKCIEPUMEHTE.

Yacrs 3. Ananus

3.1 ITocrpoiite rpaduk sasucumoctu & (7). Oupe/iesnre BpeMeHHbIe HHTEPBAJIbl 1 HHTEPBAJIbl 3Ha-
vennit D/IC y1s KOTOPBIX BBINOIHSACTCS JnHefinas 3apucuMoctsb £ (7) (s mepsoro I'9). Cocrasnb-
Te ypasHeHue 3aBucuMoctu & (T) Ha EPBOM BPEMEHHOM HHTEpBAJIE. YKaKUTe €IHHAIbI H3Mepe-
HuA 1 busnueckuil cMbIca KoddduImenTa 1 cBOGOIHOIO CJAraeMoro, BXOJAINX B COCTABICHHOE
Bamu ypaBHeHne, BBIUNCIATE UX CPEJHIE 3HAUCHHUSI.

3.2 Tlocrpoiite rpaduk 3aBucumoctr (7). Oupemesnre BpeMeHHO HHTEPBaJI, Ha KOTOPOM IIPO-
ncxoauT ObicTpoe yBesmdenne 3uaderns I/ C & . [lokaxmure, aro 3apucumocts I/IC or Bpemenn
E(T) moguuHsAeTC yPABHEHHUIO:
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52 =c— k1" (1)

Ornennre 3HaYeHNe KOHCTAHTHI ¢, YKaxKuTe e€ (pusndeckuii cmbica. OnpeennTre mokas3aresb cTe-
eHu n. YKa)KuTe eJIMHUILy u3MepeHus: KodddunuenTa k.

3.3 Iouemy 3HavUeHUA Eppgr U Eengz YKa3aHubIE B 11.1.2 1 11.1.4 GJIM3KH 110 3HAUEHUTO?!
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