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BBenenue

DIEeKTPOXUMUS — pa3iesl PU3NIECKON XUMUM, KOTOPBIN paccMaTpu-
BACT CUCTEMBI, COJIEpIKaIUE NOHBI (PACTBOPHI UJIU PACIIABHI DJIEKTPOIH-
TOB) ¥ MPOLIECCHI, MPOTEKAIOIINE HAa TpaHulle ABYX (a3 ¢ yuacTuem 3apsi-
YKEHHBIX YaCTHIL.

[TocTrosiHHOE pacimupeHue chepbl UCTI0IB30BAHUS IJIEKTPOXUMHUHU U
ANEKTPOXUMHUUYECKUX TEXHOJIOTUM MPUBEIIO K TOMY, YTO MOJIYYEHHE U UC-
MOJIb30BAaHUE ITUX 3HAHUN HEOOXOUMO JJIsI BHIMTYCKHUKOB XUMUYECKUX
CIIeIMATbHOCTEH.

Pa3BuTue 3J€KTPOXMMHUU KaK HAYKHW MPOUCXOJUIIO MOCPEICTBOM
TECHOT'O B3aUMOBJIUSHUS U B3aUMOJCUCTBUA C APYTUMH OTPACIISIMU 3HA-
Huii. HaunHas oT mosydeHus: 2JIeKTpUYECKON PHEPTUM B aKKyMYJISITOpax
JI0 COBPEMEHHBIX TOIUIMBHBIX 3JEMEHTOB, OT MOIU(PHUIIMPOBAHUS TIO-
BEPXHOCTHU AJIEKTPOOCAKICHUEM METAJIOB U CILJIABOB JI0 COBPEMEHHBIX
HAHOTEXHOJIOTHH - 9TO MyTh Pa3BUTHUSI MPUKIIATHON JIEKTPOXUMUH, TIPU-
JI0)KEHUW SJIEKTPOXUMHUYECKUX MPOIECCOB B TEXHUKE U PA3JIMYHBIX CO-
BpeMEHHBIX TexHoJoTusaX. Cdepa NpuioKeHUs JIEKTPOXUMUU B TEXHO-
JIOTUSIX COBEPIIEHHO PAa3JIMYHOTO HAIPABJICHUS TOCTOSHHO pacIIUps-
€TCsl, 0COOEHHO B HACTOSIIIEE BPEMSI.

B MeToanueckux ykazaHHSIX pacCMaTpPUBAIOTCS DJIEKTPOXUMHYE-
CKHME METO/Ibl aHAJIM3a, OCHOBBI AKCIIEPUMEHTA, UCITOIb3yeMas B JICKTPO-
XUMHUYECKUX METOoJax aHanu3a amnmnaparypa. [IpencraBieHnsl paboThI 1O
OJIHOM U3 OCHOBHBIX O0JACTEH AIEKTPOXUMHUYECKUX METOJOB aHaIM3a-
KOHAyKTOMETpHUU. lepe s BhIMOIHEHUEM KaK101 J1aDOpaTOpHOM pabOThI
CTyICHTaM HEOOXOAMMO O3HAKOMUTHCSI C TEOPETHUYECKHM MaTepUaioM
y4eOHUKa, YTOOBI C MUHUMAJIBHBIMU 3aTpaTaMU BPEMEHHU MOHSTh CMBICTI,
TeOpeTUYECKOe OOOCHOBAHUE U CIE/ICTBUS MPOBOJIUMOTO IKCIIEPUMEHTA.

IIpu paboTe ¢ 000pyJOBaHHMEM M HMEIOIIMMHUCI YCTaHOBKaAMHU
HY>KHO CTPOTO PYKOBOJICTBOBATHCS MPHJIAra€MbIMU HHCTPYKITUSIMHU U CO-
0JIr0/1aTh TIpaBUJa TEXHUKU OE30TIaCHOCTH.

B MeToauueckux yKazaHUsX U3J1aratoTcsi TpeOOBaHUs K HOATOTOBKE



U MPOBEJICHUIO JTa0OpaTOPHBIX pabOT, HAITMCAHUIO OTYETa B IUIAHE €ro
nocTpoeHust U odopmiieHus. B MeToauky BKIIIOUEHA TEOpETHYECKas
BBOJIHAas 4acTh, ONMHCAHHUE MCIIOIb3YEMOTO B paboTe o00OpyAOBaHUS,
MIPUHITUTI €70 pabOThI, MOPSIAOK BRIMOJHEHUS SKCTIEPUMEHTA, METOIBI 00-
pabOTKHY M aHau3a MOJYYEHHBIX PE3YIbTATOB PabOTHI.

PaboTel ipeHa3HAYCHBI 711 3aKPETUICHUS] TEOPETUIECKUX 3HAHUN
10 OCHOBHBIM pazjenaM (pu3n4ecKol XUMHH, OCBOCHHUS METOJ0B (u-
3UKO-XUMHYECKOTO HCCIEOBAaHUS, MOJTYyYECHHUs] HAaBBIKOB MaTeMaTHye-
CKOM 00pabOTKH SKCIIEPUMEHTAIILHBIX JAHHBIX U OOBSICHCHHS BBISBIICH-
HBIX 3aKOHOMEPHOCTEH.

[IpencraBnensl 1abopaTopHbIe pabOTHI MO pa3Aety PU3NIECKON Xu-
MUHU «DITEKTPOXUMUS.

TpeOoBaHus K 0TYETY K J1a00PATOPHBIM padoTram no ¢pusnveckou

XMMHUHN

OTtuert HOJIKCH COACPKATb OTBCTHI HA CIICAYIOIIUC ITYHKTBI:

¢ Ha3zpaHue u 11e71b pabOTHI:

* HCITOJIb3yEeMbIC TIPHOOPHI U 000PYI0BAHNE;

* METOAWKA BBIMOJHECHUS JKCIIEPUMEHTA C YKA3aHUEM KOHKpPET-
HbBIX JICHCTBUM;

¢ Tabauibl, rpaduku, opopmieHHbie B coorBeTcTBUU ¢ ['OCT;

* MOJTYYECHHBIC PE3YJIbTAThI C OLIEHKOM MOTPEITHOCTH U3MEPCHUS,
* BBIBO/JI.

JlaGopaTopnasi padora Nel

NHcTpyKTaXK 0 TEXHUKE 0€30MacHOCTH U oxpaHe Tpyaa. [lopsiiok
00pad0TKM Pe3yJIbTATOB IKCIIEPUMEHTA, OLCHKU MOTPEeIIHOCTH U3-
MepeHMn i

[enb pabOTHI: 03HAKOMUTHCSI C HHCTPYKTAXXEM 110 TEXHUKE Oe3011ac-

HOCTH U OXpaHe TpyJia B JAOOpAaTOPUU U MOPSAKOM 00pabOTKH pe3yJibTa-
TOB.

[Topsiiok BeITIOTHEHUS pa0OThI

1. O3HAaKOMHUTBCSA C MHCTPYKTAXKEM IO TEXHUKE OE30MaCHOCTU U
OXpaHe TpyJia B 1JabopaTopuu, mporpaMmMa npoBeICHUsSI THCTPYKTaxa 1o
oXpaHe TpyJa Ipu paboTe B 1a0OpaTOpHH.

2. OTBETUTDH HA BOMPOCHI IPEMNO1aBaTENs [0 TEXHUKE O€30MaCHOCTH
U OXpaHe Tpy/ia B 1aDOpaTOPHHU.



3. ITocne npoBeieHU UHCTPYKTaXKa pacUCaThCs B )KypHaJe

4. VIzydyeHue npaBuil NOCTPOCHUS TaOIHIL;

4.1. Tabnuua 10J’KHA COCTOSITh U3 CTPOK U CTOJIOIOB, PACTIONOKEH-
HBIX B OIPEJEICHHON MOCIEAOBATEIBHOCTU: B MEPBOM CTOJIOLE (WM
CTPOKE) 3aMKCHIBAIOTCS 3aJJaHHBbIE BEIIMYMHBI, BO BTOPOM M MOCIEIYIO-
IIUX DKCTIEPUMEHTAIBHO MOJIyYEHHbIC, TAOJUYHbBIC U PACUCTHBHIE.

4.2. Kaxpapiit crosioeln (Wi CTpoKa) JOHKEH ObITh MOJMKUCAH C YKa-
3aHUEM BEJIMYMHBI U €UHUL] U3MEPEHUSL.

4.3. Ecnu undpsl, 3anicaHHble B Ta0JUIIE, MPEICTaBICHbI KaK Mpo-
U3BEJICHUE JIBYX BEJIMYMH, OJJHA U3 KOTOPHIX unucyio 10n, To 3TOT 00Ut
COMHO>KHTEIIb BEIHOCST B 0003HAYEHUE CTOJIOIA, U €CJTH €T0 3aMUCHIBAIOT
KaK Mpou3BeAcHNE K OYKBEHHOMY O00O3HAYEHHUIO BEJIMYMHBI, TO 3HAK B
MoKa3arelie CTENEeHU U3MEHSIOT Ha MTPOTUBOIOIOKHBIH.

4.4 Iudpsel, COOTBETCTBYIOIIUE 3aJJaHHBIM TaHHBIM B CTOJIOIIE, CiIe-
JyE€T 3alUChIBATh JIMOO B MOPSIKE BO3pACTaHUS BEJIUYHUHBI, JIMOO B TO-
pszike yObIBaHUS.

4.5. Ilpu 3anucu yrcen B CTOJNOLE CAEAYET KaXAblk paspsia uudp
3aMUChIBATh OJIUH MOJ JPYTUM: ACCATKHU MO ACCATKAMU, SIAUHUIIBI MO
€AMHUIIAMU, JECATHIC 10U MO ACCATHIMH U T. .

5. Ilpu o6paboTKe Pe3yabTaTOB M3MEPECHUH IMIMPOKO IOIB3YIOTCS
rpadvkaMu, KOTOpPbIE TIO3BOJISIFOT 00JIee HATJISAHO, YEM TaOIUIIbI TPE/-
CTAaBUTh B3aUMHBIE CBSI3U MEXK]Ty N3y4aeMbIMHU BETUYMHAMH U OCYIIIECTB-
JISITH PSIT BBIYUCUTENBHBIX OMEPAIHii, B TOM YHCIIe HHTEPIOJIAIIHIO, DKC-
TpanoJsiuuio, nuddeperimpoBanue. [ pabuxu o01er4aroT cpaBHEHUE Be-
JIUYUH, TIO3BOJISIIOT OOHAPYXKUTh TOUKHU Tepernda, MakCuMyma Ui MHU-
HUMyMa, HauOOJIbIIINE U HAUMEHBIIINE CKOPOCTH U3MECHEHUS BEIUYUH U
JIpyrue 0COOEHHOCTH, KOTOPBIE HEJOCTATOUHO MPOSIBISAIOTCSA B TAOIUIIAX.
[Ipu momormu TpaduKoB MOXXHO YCTAaHOBUTH XapakTep 3aBUCHUMOCTH
MEK]ly U3MEPSEMBIMU BEIMUMHAMU U €€ MaTEeMaTUUECKOE BBIPAKEHUE.

[Tpumepb! ucIoNb30BaHus rpaguKoB: 1) onpe/eacHue CBONCTB Be-
1IeCTB (CUCTEM) Ha OCHOBE XapakTepa 3aBUCUMOCTU MEXK]y HCCIEedye-
MBIMH BEJIMYMHAMU; 2) KOJIUYECTBEHHOE OMPEJEICHUE COJICpKaHUS Be-
IIeCTBa B CMECH Ha OCHOBE KaJIMOPOBOYHON KpWBOW; 3) OINpeaeiicHHUe
KOHCTaHT B YpaBHCHHH; D) rpadnueckoe auddhepeHITMpOBaHHE.

6. 3ydyenue npaBui NOCTPOEHUS rpa(uKoB.

6.1. IIpu noctpoeHuu rpauKoB HEOOXOUMO MPOBECTU OCH KOOP-
JUHAT, 0003HAYUTH BEJIMUYUHBI, OTKIIAIBIBAEMBIC 110 OCSIM, U €TUHUIIBI UX
U3MEPEHUSI.



6.2. [IpaBuia Be1OOpa mMaciiTada npu noCTpOCHUM rpapruKoB

1) Paznenuth ocM KOOPAMHAT HA PaBHBIE OTPE3KU, KAXKABIA U3 KO-
TOPBIX 0003HAYUTh B COOTBETCTBHMU C BHIOpaHHBIM MaciuTaboM. [[nvHa
OTPE3KOB M MX 3HaueHus 1o ocsiM "X" u "¥Y" MoryT He coBnaiaTs.

2) Maciutab BbIOpaTh TAKUM, YTOOBI JIETKO MOXHO OBLIIO OTJIOKUTD
JAHHYIO BEJIIMYMHY WJIM IPOUYUTATh MCKOMYIO C 3aJJaHHON TOYHOCTHIO.
Ilena nenenus (Hanpumep, 1 KIeTouka Ha MUJUIMMETPOBOM Oymare) Mac-
mrabda 10KHA COOTBETCTBOBATh TOYHOCTH OTKJIAIBIBAEMOM BEJTMYHUHBI.

3) Llena nenenus o ocsam "X" u "Y" MOXKET HE COBIIAJIaTh.

4) Macmtad 10JKeH ObITh TaKUM, YTOOBI I'padK 3aHUMAaJ BCE MOJIe
MEXIy OCSIMH KOOPJMHAT, a IWHU rpaduka 1uia moj yriom 450. Meron
WHTEPIOJISAIMHU B OTOM ClIy4yae JaeT HauOOJIbIIYI0 TOYHOCTb.

5) Uto6s! rpaduk 3aHUMAN BCE MOJIC YepTeKa, MHOTAA BEIUYHHBI
CIEIyeT OTKJIaabIBaTh HE OT "0".

6.3. IIpoBeaeHue nuHUU rpaduKa Mo SKCIePUMEHTAIbHBIM TOUKAM:

1) JIunus rpaduka HE NOJTKHA OBITH JIOMAHOM (€CJIU ITO HE UMEET
MECTO U3 TEOPETUUECKUX COOOPAXKEHUN).

2) Ilpu mpoBeAeHUU JUHUM HE 00sA3aTENbHO, YTOOBI BCE TOUYKHU
jeryiu Ha Hee. JIMHUIO clieAyeT MPOBECTH TaK, YTOOBI YMCIIO TOYEK, KOTO-
pbIE Ha HEE HE JIETJIN, U PACCTOSIHUE UX OT KPUBOU MO OJHY CTOPOHY paB-
HSJTUCh YMCITY TOYEK U PACCTOSHUIO UX OT KPUBOU IO APYTYIO CTOPOHY.

3) Jlunuto rpaduka cieayeT NpoOBOIUTh TOHKON, HO BUJIUMOM.

6.4. PexoMeHnnaiuu Kk opopmIIeHUIO TpaduKa.

1) Bce rpaduku BBIMOJHSIIOTCS HAa MUJUTUMETPOBOM Oymare pasme-
POM B CTpaHHUILY JIUCTA JA0OOPATOPHOTO KypHAJIA.

2) Ocu KoopauHAT M JIMHUIO Tpadka pEeKOMEHIYETCS TPOBOIUTH
kapanaamom. O603HauYeHUS OCEW KOOpIMHAT, MAaCIITA0OHBIX OTPE3KOB U
TOYEK Ha MoJie rpaduka - YepHUIaAMHU.

3) Ha nucre, rue BoinojHeH rpaduk, JOJKHBI ObITh YKa3aHbl HOMEP
WU TeMa paboThl U Ha3BaHUE rpaduka.

4) Ilpu npoBeneHUU TpaUKOB MOKHO MOJIB30BATHCS MPABUIIOM
MPEBAPUTEIHLHOTO OKPYTIICHUS 00J1€€ TOUHBIX JJAHHBIX: €CIIU HEKOTOPHIE
JTAHHBIC UMEIOT OOJIbIIE JECSITUYHBIX 3HAKOB WIJIM OOJBINE 3HAYAIINX
uudp, 4em Ipyrue, TO UX NPEeABAPUTEIBHO CIEAYET OKPYTIIUTh, COXPaHss
JIMIb OJIHY JIMIITHIOK ITUPpY.



JladbopaTopHasi pabora Ne2

HccnenoBanue 31eKTPONPOBOAHOCTH PACTBOPOB CJIa0bIX
3JIEKTPOJIMTOB M PacyeT KOHCTAHTHI JUCCOUALIMH

[{enms paboOTHI: MPUOOPECTH HABBIKM U3MEPEHHUS DJICKTPOIPOBOTHO-
CTH PAacTBOPOB; OCBOUTH METOAMKY OMPENEICHUS dIEKTPOIPOBOAHOCTH
U HMCCJIEI0BaTh 3aBUCUMOCTD AJICKTPOIPOBOJHOCTH PAcTBOpPa dJIEKTPO-
JUTa OT KOHIICHTPAITUH.

IopsiioK BBINOJIHEHUS PA0OTHI

1. ITonroroBuTh MpudoOp K padore. s mpoBeaeHus padoThl HAIO
MPEBAPUTEIIHLHO MTPOMBITH JIEKTPOAbI, COCY ISl UBMEPEHUN TUCTUILIH-
POBaHHOM BOJOM.

2. ITpurotoBuTh MO 6-8 PaCTBOPOB CIAOOTO IEKTPOJIUTA.

3. CHoJ0CHYTh 3MEKTPOJ UCCIAEAYEMBIM PACTBOPOM, 3aTEM MOTPY-
3UTh €ro B pactBop. OCTOPOKHO NEpPEMEIIATh, NOCTYKUBAsE KOHYMKOM
AJIEKTPOJIa O IHO COCYAa JUIsl yIaJIeHUs! My3bIpbKOB BO3yxa. M3aMepenus
MPOBOJAUTH, HAUYMHAS C NUCTUIUIMPOBAHHOM BOJBI U Pa30aBIEHHBIX pac-
TBOpPOB. PacTBOpHI nepen onpeaeaeHueM 3JIeKTPOIPOBOAHOCTH TEPMO-
cratupoBatrh 10-15 MUHYT npu KOMHATHOM Temmeparype. M3mepenus
IIPOBOJIUTH HE MEHee TpeX pa3. O0beM HCCIeNyeMOro pacTBoOpa N0HKEH
OBITh TAKUM, UTOOBI YPOBEHb PAaCTBOpA B COCYI€ OBLI BBIIIE INTATHHOBBIX
MJJACTUHOK HE MEHee, YeM Ha 1cM.

4. Onpenenutb yAENbHYIO 3JIEKTPOIPOBOJHOCTD JJISI BCEX MPUTO-
TOBJICHHBIX PACTBOPOB JICKTPOJIUTOB MOCJIE YCTAHOBJIEHUS TOCTOSTHHOTO
3HayeHus y Cm/M. [lomydeHHbIe 3HaUeHUs] BHECTH B Ta0auiy 1.

Tabmuua 1 - Pe3ynpTaThl U3MEPEHUS 3JIEKTPOIPOBOJIHOCTH U OMPENIETICHUE HA UX
OCHOBE XapaKTEPUCTUKHU PACTBOPA

No

DNEKTPOITHT, €ro KOH- XapaKkTepucTUKH pacTBOpa

LIEHTpaIHs v, Cmm?t | A, CM-M?Momp™? o Koee

5. [Ipu u3zmepeHuu >AEKTPUIECKON TPOBOAUMOCTH JHO00H KUKO-
CTH WJIM PacTBOpa HEOOXOAUMO 3HATh MOCTOSIHHYIO siueiiku Ky, ¢ koTo-
POl IPOU3BOAAT U3MEPEHU. 3HaUeHUE Ky onpeaenuTs n3 ypaBHEHHS

A KCl(tabm)— K;{l{’ AKCl



0 U3MEPEHHOMY COMPOTHUBJIEHUIO Y Kkcl JJIs JIIOOOTO CTaHAAPTHOTO pac-
TBOpa XJIOpHUJAa Kadus C M3BECTHOW YyACIbHOW MPOBOJUMOCTHIO. 3HAYeE-
HUS Y KCl(ra6n) 411 cTaHAApTHBHIX pacTBopoB KCI npu pa3nuyHbIX TemMie-
parypax NpuBEICHbBI B CIPABOYHUKE.

6. [Ipy1 MaJIBIX KOHIIEHTPAIUSIX SJISKTPOJTUTOB HEOOXOIUMO YUUTHI-
BaTh JJICKTPUYECKYIO IIPOBOJMMOCTh camMoOi BOAbI. g 0ObIYHOMN M-
CTWJIMPOBAHHOW BOABI, coaeprkaiiei CO2 3a cHEeT KOHTAKTa C BO3YXOM,
yA€eNbHas dIEKTpUdecKas mpoBoauMocTs npu 25°C pasna 10° Cm/cwm.
JI71s1 TOUHOTO OMpeIeICHUS JIEKTPUIECKON MTPOBOJIUMOCTH JIEKTPOJIATA
HEO0O0XO0IMMO U3 YJIeJIbHOM JIEKTPUUECKON MPOBOJIUMOCTH PACTBOPA BBhI-
YECTh JIEKTPUYECKYIO IPOBOAUMOCTD BOJBI!

A comu— Y pacrBopa ~ ¥, Boast

JlJ1s onpeenieHust 3JIEKTPOIIPOBOIHOCTD BOJIBI TIIATEIILHO ITPOMBITh
AIIEKTPOBI TUCTIJUTMPOBAHHOM BOJIOH, HAJTUTH B COCY/I JUISI HI3MEPEHUH Ta-
KOH ke 00beM CBEXETNEpEerHAaHHOW I MPOKUTITICHHON JTUCTHUILTMPOBAH-
HOM BOJIBI M U3MEPHUTH JIEKTPOIPOBOJIHOCTE. M3Mepenue hpukcupoBaTh Mo-
CJIe TOr0, KaKk 3HaU€HHE Ha dKpaHe NePeCcTaHET U3MEHSTHCS.

7. ITo momy4eHHBIM JaHHBIM PaCCUYUTATh SKBUBAIICHTHYIO DJICKTPO-
poBOAHOCTH. [loydeHHbIe pe3yabTaThl 3aHECTH B TaOIHITy 1.

8 IlocTtpouth rpadk 3aBHCHMOCTH YACIBHOW M SKBHUBAJICHTHOM
3JIEKTpOnpoBoIHOCTH OT KoHIeHTparuu. A = f(C), y=f(C).

9. Paccuurath cTeneHb TUCCOIUAIINY CITA00TO AIEKTPOIUTA ISt 6 —
TH KOHIICHTpanuid. [TocTpouTs rpadmk 3aBUCUMOCTH CTETICHH JUCCOIIHA-
Uy 3J1ekTponuTa oT KoHreHTpanuu (o = f(C)).

10. Paccunrtath KOHCTAaHTY JUCCOIMAIMH CJIA00TO AJIEKTPOIUTA U
IIOKa3aTh, 4YTO OHA HE 3aBUCHUT OT pa3baBiieHUus pacTBopa. [locTossHCTBO
MOJTy4eHHBIX 3HaueHUN Kpuec (B Mpenenax ommuOKH OIMbITa) JOKa3bIBACT
IPaBWIBHOCTH 3aK0HA pa3BeaeHust OCTBaIbIA.

11. TIpoBeputs 3akoH OcTBanpaa rpadpuueckuMm crnocoOom. s
Ca0BIX AJIEKTPOJIUTOB C MAJIOW BETMUUHON o<<]

_AC
duce (/100 )2 :

nocJie JorapugpMUpoBaHus U MPeoOpa30BaHUsI KOTOPOTO UMEEM:

lg A= Ig(ﬂw\/@)—%lgc.

CornacHo MMOJIY4CHHOMY COOTHOIIOCHUIO [JIA CJIa0BIX SJICKTPOJIHNTOB
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MEXK]ly JJorapu(pMOM SKBUBAJIECHTHOU 3JIEKTPONPOBOJIHOCTH U Jiorapud-
MOM KOHIIEHTPAILIMU PACTBOPA CYILLIECTBYET NpsIMasi 3aBUCUMOCTb.

12. TToctpouts rpaduk 3aBucumoctu Igi= f(IgC). IIpu sxcTpamno-
asun npsimoit Ha IgC mo BemuyuHE 0TCeKaeMOro OTpe3Ka OINMPEIeiIuTh
BEJINYUHY Ig( ” Kam), 0 KOTOPOH, ONPEIEINB U3 CIIPaBOYHUKA A”, pac-

cuntaTth Kjcc.
13. Hammcats 0O1111ii BHIBOJI O BHIIIOJIHUMOCTH 3aKoHa OCTBaIbIA.

JladbopaTopHasi pabora Ne3

JIEKTPONPOBOIHOCTH PACTBOPOB CHJIBLHBIX 3JIEKTPOJIUTOB

[{ens pa®oOThI: C MOMOIIBI0 KOHAYKTOMETPA U3YyUUTh 3aBUCUMOCTD
SKBUBAJICHTHON 3JICKTPUUYECKON MPOBOJAMMOCTH A PacTBOPOB CHUILHOIO
AJIEKTPOJIUTA OT KOHIIEHTPAIINH, TpaUIeCKUM METO0M HAaUTU A U KOH-

cTanTy A B ypaBHeHuu Konbpayma A = A1 — AC.
Ilopsiiok BBINOJHEHUSI PA0OTHI

1. IToaroroBuTh IpUOOP K padoTe, NPEeIBAPUTEIHLHO MPOMBIB JJICK-
TPOJIbl TUCTUJUIMPOBAHHOMN BOJIOM.

2. IIpuroToBUTH U3 MCXOJHOTO PACTBOpa CHJIHBHOTO AJIEKTPOJIUTA
MOCJIEIOBATENIbHBIM Pa30aBIICHHUEM HCXOTHOTO PacTBOpa 5-6 pacTBOPOB
¢ KoHIleHTpanusamu B mipeaenax 0,1 - 0,001 =.

3. BBIOJIHUTE U3MEPEHHs], KaK OIMCAaHO B JJa00paTopHOil padoTe No2.

4. OnpenenuTh NOCTOSIHHYIO cocyna Kgu 1 BOJIBL.

5. Beruucnuts y coneil kak onucaHo B jabopaTopHou padore Ne2.
[TonydeHHbIC 3HAUCHUS BHECTH B TaOIUITY 2.

Tabnuua 2 - Pe3ynbTarsl U3MepeHus 3JIEKTPONPOBOAHOCTH PACTBOPOB CHUIIBHBIX
DIIEKTPOJINTOB

XapaKkTepucTUKH pacTBOpa

DJIEKTPOJIUT, €r0 KOH- c

- (e 0]
LEHTpaLKs X ClM'M Ay A%, :
Cm-m?momp? | Cm-m2-Monb (Monb/m)Y?

No

6. Paccuntarth TeopeTHUECKOE 3HAUEHHUE A”, MOJB3YSICh CIPABOY-
HBIMHU JAHHBIMU JIJI1 A" 1A~ ¢ y4ETOM TEeMIIEpaTyphl OIbITA.
/. IlocTpouTh TpaduKu 3aBUCUMOCTH YACIHLHONW M SKBUBAJICHTHOM

3JIEKTPONIPOBOIHOCTH OT KoHIeHTpamu. A = f(-/C), %= f(C).
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8. ITo rpaduky 3aBucumoctu A = f(+/C) skcTpamonsuueii onpene-
JUTHh TPEeTbHOEC 3HAYCHUE DKBHBAJICHTHOW DSJICKTPOIPOBOJTHOCTH A~
CPaBHUTB €T0 C BEJIMYMHOM, pPACCUYUTAHHOM 110 3aKOHY Koubpayia.

9. OnpenenuTh yrioBoi kodpGUIMEHT TpsMoi. 3anmucaTh ypaBHe-
Hue Konbpayiia ¢ YucIeHHbIMY 3HAYCHUSIMA KOHCTAHT.

10. Harmucatpb 0OIIIMI BBIBO/I
JlabopaTtopHasi padora Ne4

OnpeneseHue pacCTBOPUMOCTH U NIPOU3BEICHUS PACTBOPUMOCTH Ma-
JIOPACTBOPUMOI1 COJIH

[enb pabOTHI: ONMPENETUTh PACTBOPUMOCTh U MPOU3BEJCHHUE pac-
TBOPUMOCTH MAJIOPACTBOPUMOM COJIA ITyTEM U3MEPEHUS AIEKTPOIIPOBO/I-
HOCTH PacTBopa.

IopsiioK BBHINOJIHEHUS PA0OTHI

Jns ompenenieHus NMPOU3BENCHUSI PACTBOPUMOCTH TPYIHOPACTBO-
PUMOM COJIM MyTEM HM3MEPEHHUS DIEKTPUUECKONW MPOBOJAUMOCTH HYKHO

B34Th XOPOLIO OYMILEHHYIO BOJY (IBaXKIbl NMEPETHAHHYIO) ¢ X g0 <

2:10° Cm-cm™. Boxy Hamo XpaHUTh B MOCY/IE M3 KBaplia MM CTEKIIA MTH-
pekc. Ilepen onpenenenueM Boay KUNSTUTH A1 yaanenuss CO», moka He
BBIKUIIAT OKO0JI0 1/3 oObema. Ilocne kumssaeHus: BOAy OXJIaINTh, 3aKPHIB
KOJIOy TTpoOKOM, B KOTOPYIO BCTaBJieHa TPyOKa ¢ HATPOHHOM M3BECTHIO
(cMech TMIPOOKHUCH KaJbIlUsl ¢ HEOOIBIITUM KOJMYECTBO €IKOTO HaTpa)
g norioineHus COo.

1. UccnenyeMyro coilb B KOJIMYECTBE 2 T THIATEIBHO OYUCTUTH OT
MIPUMECEH: NI ATOT0 €€ pacTepeTh B HEOOIBIIIOM KoJinuecTBe BobI (30
MJ1), MPEABAPUTEIHLHO OUYMIIICHHOW ONMUCAHHBIM BBIIIE CIIOCOOOM, a Mo-
TOM 3 pasza NPOMBITh ITOCPEICTBOM JICKAHTAIIUH.

2. Conp moMecTuTh B cocyh, 3aiuTh 100 M BOIbI, TIIATEIBHO
B3001TaTh B TeueHue 20 MuH.

3. OrduibTpoBaTh yepe3 CTEKISSHHBIA QuibTp Ha Hacoce Kamos-
CKOTO.

4. Tlonmy4yeHHblld (GUIBTpAT MPOMYCTUTH €III€ pa3 uepe3 PUIbTP C
OCaJIKOM.

5. Ilonmyuennsiit pactBop HarpeTh 110 25°C B Tepmocrarte. [Ipu BbI-
MAJCHUU OCAJIKA OTACIUTH €ro, a B MOJYUYEHHBIM PacTBOP BBECTH JJICK-
TPOJBI U U3MEPUTH HIEKTPOIPOBOIHOCT.
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6. Ocanok B puiIbTpe IpoMBITh eitie pa3 100 Mi1 BOJibl, TEPMOCTATH-
poBatb nipu Temmeparype 40°C 20 muH.

/. OnenuTh BBINABIIMKA OCAJOK 110 11.3-4 U U3MEPUTH IJIEKTPOIPO-
BOJIHOCTB ITOJIY4€HHOI'0 pacTBopa npu temneparype 40°C.

8. [IoBTOpUTH ONEpaLUIO IPU HECKOJIBKUX TEMIIEPATYpPaxX.

9. BBIUKCIUTD 3JIEKTPOIIPOBOIHOCTh MPU OECKOHEYHOM pa3z0aBiICHUU

A% = [Ax + axdx (1-18)] +[1a + aala (t-18)].
rie Ak, Qx - DIEKTPONPOBOAHOCTh U KOA((UIIMEHT KaTHOHA (U3 CIIPaBOY-
HUKA), A4, 04 - DIIEKTPONPOBOIHOCTh U KOIPGDHUIIMEHT aHHOHA (U3 CIIPaBOY-
HUKA).

10. BeraucinuTs pacTBOPUMOCTH COJIH 110 (hopMyIIe:

¢ =1000 s~ Zuo) ;fﬂzo)

11. HaliieHHYIO KOHIEHTPAIMIO UCTIOIB3YIOT JIJISI pacyeTa Mpou3-
BEJICHUSI PACTBOPUMOCTH.

12. TToctpouTts 3aBucumocts IgI7P =f(1/T).

13. ITo TaHreHcy yria HakJOHa MOJYYEHHON MPSIMON ONPEeIUTh
TEPMOJIMHAMUYCCKHE MMapaMeTphl: sHTanbnuio (tgep = -AH/2,3R), sHep-
ruto ['udoca (AG = RTIn/IP), surponuro (AS= (AH-AG)/T).

JlaGoparopHasi padora Ne5
Konaykromerpuueckoe TATPOBAHHME CMeCeH KUCJIOT U UX COJIei

[{enb pabOTHI: METOIOM U3MEPEHHUSI TEKTPUUECKOU TPOBOUMOCTH
ONPENCIINTh KOHUEHTPALMIO HEW3BECTHOTO pPACTBOPA, COAEPIKALIETO
CMECH KHCIIOTHI U COJIH.

Ilopsinok BbINOJHEHHSI Pa0OTHI

1. Ananusupyemsblii pacTBOp B MepHOU k0y10e BMecTUMOCThI0 100
MJI pa30aBUTh TUCTUJUIMPOBAHHON BOJIOW U NMEPEMENIATh.

2. 10 MJI TPUTOTOBJIICHHOTO PAacTBOpa MHUIETKOW IEPEHEeCTH B
AYENKY ISl TUTPOBAHUS, NOJHUTH TUCTUIIUPOBAHHOW BOJIBI CTOJBKO,
4TOOBI YPOBEHBb PACTBOPA MOJTHOCTHIO MOKPBLI Pa0OUyIO YacTh 3JIEKTPO-
0B (40—50 mun). BkitounTh nepeMeninBaHue pacTBopa.

3. [IpoBectu TUTpOBaHuKE JBa pa3a. B nepBblil pa3 A00aBIATh TUTPY-
rormii pactBop 1o 0,5 mit. U3MepsTh 3JIEKTPUYECKYO TPOBOIUMOCTB ITOCIIE
Ka)XJI0ro MpHOaBJICHU TUTPAHTA Yepe3 HEKOTOpoe Bpemsi (2-3 MUH), HEOO-
XOJIMMOE JIJTSI OXJIAXACHUS pacTBOpa J0 TEMIIEPATypbl TEPMOCTATA.
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4. Haitns Takum oOpa3om npubIU3UTEIbHO 001acTh iepernda, TUT-
pPOBaHME OBTOPUTH, J0OABIISAS B 001aCTH, OTM3KOM K TOUKE SKBUBAJICHT-
HOCTH, TUTPAHT YK€ MaJleHbKUMHU J103amu, 1o 0,1-0,2 mi

5. ITocTpouTh KPHBYIO TUTPOBAHUS B KOOPJIMHATAX «Y - OOBEM THT-
paHTa, MOMICAIMINN Ha THTPOBAHUE.

6. ITo uzmoMy Ha KPUBOI OIIPEICIUTh KOHSYHYIO TOUKY TUTPOBAHUS
U, MOJIb3YSICh pPacyeTHBIMH (DOPMyJaMH THUTPUMETPHUUYCCKOTO aHaJIu3a,
BBIYHCIIUTH COJIEp)KaHNE KOMIIOHEHTOB B CMECH.

JlabopaTopHasi paGora Ne6
OnpenesieHue cTeNeH! 3arPA3HEHHOCTH 00Pa310B BOAbI
[lenbs paOOThI: UCCIENOBATh KOHIYKTOMETPUYECKUM METOJIOM CTEIIEHb
3arpsi3HEHHOCTH 00Pa3110B BOAbI MIOCTOPOHHUMHU JICKTPOTUTAMH.
Iopsinok BbINOJHEHHSI PA0OTHI

1. I3MepuTh 31eKTPONPOBOAHOCTh BCEX MPEJIOKEHHBIX 00pa3IoB
BO/JIbI. DKCIIEPUMEHT MTPOBOJUTH aHAJIOTUYHO padoTe 1.

2. PaccumuTath 3HaYEHUS YACIBLHON JIEKTPOIPOBOIHOCTHA 00PA3IIOB
BOJIbI. Pe3ynbTaThl 3aHecTy B Ta0IUILy 3

Ta6mura 3 - Pe3ynbTraTsl H3MepeHus 3J€KTPOIPOBOTHOCTH 00PA3IIOB BObI

Ne O6pasel] BOfIbl L, Cum %, Cvemt

3. Cnenath BBIBOJ 00 OTHOCHUTEIBHOM CTEIIEHN YHCTOTHI 00OPa3IoB
BOJIbI, PACIIOJIOKHUB UX B PAJ 110 MEPE YMEHBIIICHUS YACIbHON JICKTPH-
YECKOU MPOBOJAUMOCTH.

JlaGoparopHasi pabora Ne7

N3mepenne I/1C pacTBOPOB 3JIEKTPOJIUTOB € MOMOIIbIO
CTEKJISTHHOTO 3JIEKTPOaa

[lens paboThI: MpUOOpPECTH HABBIKA PabOTHI ¢ pH-MeTpoM, OCBOUTH Me-
TOAUKY onpenenenus pH u 3.1.c. pacTBopa, uccienoBaTh 3aBUCUMOCTH
ATUX XapPaKTEPUCTUK OT KOHIIEHTPAIIUH.

Iopsinok BbINOJHEHHSI PA0OTHI

1. IloaroToBUTH IPUOOP K padoTe.
2. [IpuroToBUTH CEPUIO PACTBOPOB C PA3IUYHBIM 3HaUeHHEM pH my-
TeM pa30aBJICHUS UCXOIHOTO pacTBOpa.
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3. U3meputs pH u 3.]11.C. NOIy4EHHBIX PACTBOPOB.
4. Paccuutars 3HaueHue pHx Mo M3MEpeHHOMY 3HAYEHUIO 3.1.C.
pactBopa Eyzy. J{1st 5TOTO BOCTIOJIB30BaThCA POpMYIIOn
E
pH, =pH, , -
20,0002 T
rae pHy,o - 3Ha4eHue pH i IMCTHILTMPOBaHHOM BOJIBI.

5. Pesynbrarel uamepenu pH u 3.1.Cc. MOIIydeHHBIX PACTBOPOB, a
TaKXe MPOU3BEJCHHBIX PACUETOB MPEACTAaBUTH B (DOpMe TaOIUIIHI 4.

Tabnuua 4 - Pezynbratsl uamepenus pH u 31C.

C, MOJIB/11 pHH20 Esu, 3HaueHue pHy OTtHOCH-

B pacueTHoe | PKCriepuMeHTanbpHoe | Lo PHad
omuoKa

6. [1o pe3ynbpTaTam TaOIHIBI 4 TOCTPOUTH TpadUK 3aBUCUMOCTH
19}1kf::f(CZL
7. PaccuutaTh HOHHYIO CHIIY pacTBOpa, KO3(PUIIMEHT aKTUBHOCTH
u ioctpouth rpaduku 3aBucumoctu y-=f(C), 1=f(C).
JlaGoparopHasi padora Ne8

IMoreHuuomerpuueckoe onpenenenue pH pacrsoposn

[lenp paOOTHI: ¢ TOMOUIBIO XUHTUAPOHHOTO 3JIEKTpoJia onpenenuts pH
UCCIIEyEMOTO pacTBOPA.

IHopsinok BbINOJHEHNSI PA0OTHI

1. ITogroroBUTH NIPUOOP K padoTe.
2. CoOpaThb 1elb 10 CXEME
() Ag, AgCI|KCl]] HA  |x, rx|Pt(+)

Hac HcCCil. pacTBOp

rJie clipaBa M300paKeH XUHTUIPOHHBIN, a ClIeBa XJIOpCepEOPSHBIN dJIeK-
TPOJIBI.
OJ1C takoii nenu paBHa

o  RT »  2,303RT
E=o.—p.=0.+—Ina —p = —————pl-¢

xe F

3. [IpUroToBUTH XUHTUIPOHHBIN AIEKTPO/I CICAYIOUIUM 00pa3oM: B
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CTAaKaHYUK C HMCCJIEAYEMBIM PAcTBOPOM J00ABUTH HEOOJIBIIOE KOJIHUYE-
CTBO NOPOIIKA XMHTUAPOHA MPH ITOMEMIMBAHUM 110 MOJYYCHUS HACHIIIE-
HUS pacTBOpa (Ha MOBEPXHOCTU PACTBOpPA ILJIaBAET HEOOJIbIIIONW U30BITOK
nopoiika). [lorpy3uTs B OJy4EeHHBIA PACTBOP MIIATHHOBBIN A5ieKTpo. U
COCIMHUTH MPUTOTOBJICHHBIN TaKUM 00pa30M XHUHTUIPOHHBINA AJIEKTPO.
C IOMOUIBIO COJIEBOI'O MOCTHKA C JJIEKTPOJIOM cpaBHeHHUs. [Ipoussectn
m3Mmepenue J/C.

4. OnbIT TOBTOPUTH ABA Pa3a CO CBEKEN MOPLUUEN pacTBOpaA. 3JHaUe-
Hue DJIC B mapasnieabHbIX ONbITaX HE JOJDKHO OTJIMYAThCA OoJjiee ueM Ha
0,0005 B.

5. Ilo u3amepennomy 3HaueHuro Ex paccuurtats pH pactBopa u mipu
CXOAUMBIX pe3yJibTarax onpeAeanTb pH KOHTpOIBLHOrO pacTBoOpa.

@9l -p —E
PH="5303RT

F

31€Ch (% - CTAHAAPTHBIA MOTEHIMA XUHTHAPOHHOTO 3JIEKTPOJia, pac-
CUMTHIBAIOT 110 hopMyIIE:

(Poxr = 0,6992'7,4 10-4 (t'ZSOC)

(xc - DJEKTPOJHBIA MOTEHUHAI HACBIIIEHHOTO XJIOPCEPEOPSHOro
anekTpoja; rnpu t°C omnbiTa OEpyT U3 CIIPABOYHBIX TAOIHII,

Ex - u3mepennoe 3nauenue JJ1C uccienyemMon Lenmu.

6. Pe3ynbTaThl 3aHECTH B OTYET 110 JIAOOPATOPHOM padOTe U ClIeNaTh
COOTBETCTBYIOIIUM BBIBOJI.

JlaGoparopHasi padora Ne9

OnpenesieHue KOHCTAHTHI JUCCONUAIMHU CJIA00H KMCJIOTHI U KOH-
CTAHTBI THAPOJIU3A COJH

HGJ’IB pa6OTBIZ OIPCACIINTD KOHCTAHTY AUCCONHALIUN CJIa00H KHC-
JIOTBI, KOHCTAHTY U CTCIICHb I'MAPOJIN3a COJIN.

1. IlogroroBuTk NMpudOp K padore.

2. [IpUuroToBUTH CEpUIO0 PACTBOPOB CIA00M KUCIOTHI U CEPUIO pac-
TBOPOB €€ coJii ¢ KoHIleHTpanuei B mpeaenax 0,01 -0,5 monw/m.

3. U3meputh pH s1HX pactBopoB. [lomyueHHbIe pe3ybTaThl 3aHE-
CTH B TaOJIHILY O.

4. IMoctpouts rpaduk pH = f(1gC) mns pacTBOPOB KUCIOTHI, TIO KO-
TopoMy onpeaeasatoT pPKyuce U 3aTeM pacCcUUTHIBAIOT Kyuce C1A00H KHC-
notel pH = Y2 pKouee— 72 IgC,
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Tabnuna 5 - PesynbraTsel u3amepenus pH pactBopos

HccnemyeMblil pacTBOP C, r-5KB/1 pH 1gC

5. Paccuurtarh BeIUYMHBI KOHCTAHT U CTENEHU TUApOIu3a .
. [oH "]

6. Pe3ynbTaThl 3aHECTH B OTYET 10 JJaOOpaTOpHOM paboTe u caenaTh
COOTBETCTBYIOIIUHN BBIBO/I.

JlabopaTopHast padora Nel(
HccnenoBanue cBocTB OyepHBIX PACTBOPOB

[{enb paOOTHI: UCCIIEIOBaTh OCHOBHBIE 3aKOHOMEPHOCTH Oy(PepHBIX pac-
TBOPOB, MOCTPOUTH Oy(PEepHYIO TUarpaMmmy.

IopsiioK BBHINOJIHEHUS PA0OTHI

1. ITogroroBuTh IpUOOP K padoTe.

2. Jlna moctpoenus OydepHON nuarpaMMbl IPUTOTOBUTH KHCIIBIS
OydepHbie cMecH U3 cIa00i KUCIOTH M €€ COJIM C Pa3JIMIHBIM COOTHO-
IIICHUEM PEarcHTOB.

3. Usmeputh pH momydeHHbIX OydhepHBIX PaCTBOPOB U MIPOBEPHUTH
ypaBHECHHUE

pH = pK + g

K—mbl

[CO]lb]
[KMCJZOI’}’ZCI] ,
I/ BBIPAKEHUE B KBAJPATHBIX CKOOKAaX O3HA4YaeT aHAJIUTUYECKYIO0 KOH-
LEHTPAIMIO COJIM U KUCTOTHI B OyepHOM pacTtBope. Pe3ynbTaThl U 1aH-
HBIE PAaCUYETOB MPEJICTABUTDH B BUJIC TAOIUIIBI 6.
4. Paccuurath OydepHyro emkocTh OydepHoit cmecu. g 3Toro
npurotoBuTh 200 M1 OydepHOro pactTBopa u pa3iauTh B 5 ko0 o 40 mit.

Tabnuna 6 — Jlanusie 1151 moctpoeHus: OydepHoil 1uarpaMMsl

bydepnas [COJZb] g [CO]Zb]
CMECh [KuCﬂoma] [Kucvloma]

No PHueop PHusu

4.1. B nonydeHHbIe KOJOBI JOOABUTH PAa3IUYHOE KOJUYECTBO IIIe-
Jour U u3Meputh pH mosydeHHBIX pacTBOpPOB. Pe3ynbTaThl U JaHHBIE
pacyeToB MPEICTABUTh B BUJIE TAOJIHITHI 7.
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Ta6nuna 7 — Jlanublie 111 onpenenenus 0ydepHoit eMKocTH

No bydepHas cMech U KOTUYECTBO MIEIOYH - X pH

4.2. I1o ’KcriepUMEHTaNTbHBIM TaHHBIM MOCTPOUTH KATHMOPOBOYHBIM
rpaduk pH = f (koaudecTBO puiInTO# 1Mie104M, MoJib). 1o yriry HakioHa

OTIPECIIUTh Oy(hEepPHYI0 EMKOCTh

dC
ﬁ_dp—H |

4.3. Paccuutarh T€OpETHUUECKOE 3HaUCHUE OyepHO EMKOCTH:
2 2
a —X
p=2303——
2a .
I'7Ie @ — KOJIMYECTBO SKBUBAICHTOB KUCIOTHI HA,
X — KOJMYECTBO KBUBAJIICHTOB CHJILHOTO OCHOBaHMUS, 100aBJICHHOTO

K OydepHoil cmecH.
a
4.4. Onpenenutb Brnax = 2,3035

4.5. IToctpouthb rpaduk 3aBUCUMOCTH [3/Pmax OT BEIUIHHBI OTKJIO-
HeHus pH ot 3HaueHus pKiucn.

5. IlocTpouTth KaTUOPOBOUHBIN TpaduK I YHUBEPCATBHOU CMECH
bpurrona (0,04M H3BO3x0,04M CH3COOHx 0,04M H3PO4 + x NaOH),
KOTOpas 0XBaThIBa€T MHTEPBaI OT 2 A0 12. JIjist 3TOT0 NMpUroToBUTH 5-10
OydepHbIX pacTBOPOB 10 Tadiuile 8, onpeaenuTs ux pH.

Tabnuna 8 — CocTtaBsl 151 yHUBEpCalbHOM cMecu bputTroHa

O0BeM, M O0beM, M
CMECH KHUCJIOT | IIEJIOYU pH cMecH KUCHIoT | menouu 0,2 pH
0,04 M 0,2 H. 0,04 M H.

1 2 3 4 5 6
100,0 2 1,81 47,5 52,5 7,00
97,5 2,5 1,89 45,0 55,0 7,24
95,0 5,0 1,98 42,5 57,5 7,54
92,5 7,5 2,09 40,0 60,0 7,96
90,0 10,0 2,21 37,5 62,5 8,36
87,5 12,5 2,36 35,0 65,0 8,69
85,0 15,0 2,56 32,5 67,5 8,95
82,5 17,5 2,87 30,5 70,0 9,15
80,0 20,0 3,29 27,5 72,5 9,37
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[Tponomxkenue TabauIbl 8

1 2 3 4 5 6
71,5 22,5 3,78 25,0 75,0 9,62
75,0 25,0 4,10 22,5 71,5 9,91
72,5 27,5 4,35 20,0 80,0 10,38
70,0 30,0 4,56 17,5 82,5 10,88
67,5 32,5 4,78 15,0 85,0 11,20
65,0 35,0 5,02 12,5 87,5 11,40
62,5 37,5 5,33 10,0 90,0 1,58
60,0 40,0 5,72 7,5 92,5 11,40
57,5 42,5 6,09 50 95,0 11,82
55,0 45,0 6,37 2,5 97,5 11,92
52,5 47,5 6,59 0 100,0 11,98
50,0 50,0 6,80

6. IToctpouthb kambOpoBouHbIi rpaduk pH = f (konmmuecTBO MpuH-
TOM I11€JI04H, MOJIb). Pe3yIbTaThl U JaHHBIE PACUETOB MPECTABUTH B BUJIE
TabsmiIbl 9.

7. Ilonp3ysichk rpadKOM, MPUTOTOBUTHL OYPEpHBIN pacTBOP C ompe-
JeJICHHBIM 3HaueHue pH u mpoBepUTh €ro 3HAYEHUE HOHOMEPOM.

Tabmumna 9 — Iloctpoenune kanubpoBoyHOTO Tpaduka sl YHUBEPCATHHONH CMECH
bpurrona

Ne | konmmyecTBo 0,2 H. IeN04M, MJT pH

8. CaenaTh COOTBETCTBYIOIIUM BBIBOJI O CBOMCTBaX U OCHOBHBIX 3a-
KOHOMEPHOCTSIX Oy(pepHBIX pacTBOPOB.

JlaGoparopuasi padora Nell

N3MepeHue MOTEHIUAJIOB OTAEJAbHBIX 3J1eKTPoa0B U JJ[C Jlanud -
Axodu

[lenb pabOTHI: 03HAKOMUTBCA C METOAMKON n3Mmepenus IJ[C ae-
MeHTa Jlanuas-koou, conocTaBlieHUE MOJTYYEHHBIX PE3YJIbTaTOB C TEO-
PETUYECKU PaCCUMTAHHBIMM BEIMUMHAMU TI0 ypaBHEeHUIO HepHcTa 1 pac-
YET OIIHNOKH.

HOpﬂI[OK BBINIOJIHCHU A paﬁoTbI

1. IToATOTOBUTH HMUHKOBBIN U MEIHBINA JIEKTPOABI K padote. s
3TOTO MEIHYIO MJIACTUHKY TIIATEIbHO 3aYUCTUTh HAXIAYHON Oymaroi.
[{MHKOBBIM 2JIEKTPOJ 3aYUCTUTh HaXJauyHOW Oymaro M MpoTepeTh
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GUIBTPOBAILHON OyMaroil 10 pPaBHOMEPHOTO TMOKPBITUSA 3JIEKTPOJia
aMaJIbraMOM ITMHKA.

2. OnpenenuTh MOTEHIUAT OTACIBHBIX 3JIEKTPOJIOB. 114 3TOTO CO-
CTaBUTh LICTIH C XJIOPCEPEOPSHBIM JICKTPOIOM MO pUCyHKaM 1-4.

Cu Xicep.
OCHOBHOH ECIIOMO —
ATIEKTPOT ——— Pucynok 1 - Cxema qj1s1 ompenene-
1 _ | | PKIPOA HUSA NOTEHIMaJIa MEIHOTO JJICK-
—_ tpoaa Cu|CuSQ,, 1 u.|| KCI||AgCI|
] Ag*
2 1n — _*
Zi'l Kcl XIL.cep.
OCHOBHOH BCIIOMO — - -
ATERTPOT B ermrmt Pucynok 2 - Cxema ans onpenene
—| 2nextpon HUS MOTEHIMAJa I[IUHKOBOI'O JJICK-
—] Tpona Zn**|ZnS0Oy, 1 u. ||KCI|| AgCl|
= Ag"
OCHOBHOH BCITOMO —
SJEKTPOJ TaTeNbHBIH
11— AEKTPOA Pucynok 3 - Cxema ans onpenene-
7 HUS MOTEHIMAaJa MEJIHOIO DJJICK-
— tpoaa Cu|CuSOs,1 1. |AQCI| Ag*
CusQ, |
—1H
Zn Xnm.cep.
OCHOPHOH BCITIOMO —
el i= 0 I
SR el Pucynok 4 - Cxema f1st onpeienieHust
N = 3JIEKTPOA

el ] IMOTCHIOMAaIa IUHKOBOI'O 3JICKTPOJa
1 -} Zn|ZnSQO4,1 1. | AgCI| Ag*

{znso. |
- 1u =

MenHblil 3JIEKTPOA TPOMBITh AUCTUIUIMPOBAHHOW BOJOM W TMOME-
CTUTh B PAacTBOP TpeOyeMON KOHIICHTpAIlMd TaKUM 00pa3oMm, 4TOOBI V4
MTOBEPXHOCTH 3JICKTPOJia ObljIa MOKPHITA KUJIKOCTHIO

[{MHKOBBIN 3JEKTPO]I TOMECTUTH B paCTBOP TpeOyeMol KOHIIEHTpa-
IIMA TaKUM 00pa3oM, 4TOOBI ¥4 MIOBEPXHOCTH JJICKTPOAa OblJIa MOKPHITA
JKUIKOCTBIO.

3. PaccunTtarh mOTEHIIMAIBI 3JIEKTPOJIOB, UCTIOJIB3YS (POPMYIIBI

Eu3M - ECu o E
OTKYIla ECu - Eu3ﬂ4 + E

xa.cep

xa.cep
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rae E,, ., TOCMOTPETs Ha MPOBOJIE K JNEKTPOY MIIH pacCUUTaTh 1o Gop-
MyJIe
RT
=E° ——Inha_
xja.cep xi.cep n F Cl

rie E° =0,2224-6,4-10*(t—25)—3,2-10°(t — 25)°:

xa.cep

acr = \ I_AgCI )

I1o anamorum ajs HUHKOBOTO QJICKTPOAA

EuaM:E _Ean

xn.cep
OTKYyHda ~— EZn = Euazvz o Exzz.cep
4, CpaBHI/ITI: IMOJIYYCHHBIC 3HAYCHHA CO CIIPABOYHBIMHU NAHHBIMH U

paccuuTaTh MPOLEHT omuoOku. [lomydeHHbIe pe3yabTaThl 3aHECTH B Ta0-
muny 10.

Ta6J'II/IHa 10 — Pacuer IMOTCHIHUAJIOB OTACIIbHBIX 3JICKTPOJ0B

DJIEMEHT Eusv. B | Exicep, B Epace, B | OmmOka
Cu|CuSQ4,1 1. || KCI||AgCI| Ag*
Zn|ZnS0q, 1 1. ||KCI|| AgCI| Ag*

E ., =—0763B,

E_ . o,=0337B.

5. CobOpatb s5eMeHT JJanuaiis-SAko0u, KOTOPBI COCTOUT U3 METHOMN
MJIACTUHKH, TOTPYKEHHONW B PAcTBOP CEPHOKHCION MEIU U ITUHKOBOM
IUTACTUHKH, MTOTPY>KEHHON B PAaCTBOP CEPHOKHUCIOr0 IuHKa. CoeMHeHNEe
MEXY OTACIbHBIMU MOTY3JIEMEHTAMHU OCYILECTBIISIETCSI TOCPEICTBOM CO-
JIEBOTO MOCTHKA (IT0 CXeMe PHCYHKa 5)

Zn|ZnSO4 ||[KCI|| Cu|CuSO..

Cu Zn

” -| || PucyHok 5 - Cxema i1 onpenesieHust

= T IMOTCHIOMAJIA MCOIHOI'O JICKTpOaa
- e Zn|ZnSO4 1H.||KCl||CuSO4,1 1.|Cu

1 cuso, Zns0,
—1H —

6. IlpuroroButh ceputo pactBopoB CuSOs u pactBopoB ZnSO4
Pa3IMYHON KOHLIEHTPALUH.
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7. U3meputb DJIC snementa Jlanuamsi-AkoOu npu pa3inyHbIX KOH-
HEHTpaUsAX pacTBOpoB. [lomyueHHbIe pe3yabTaThl 3aHeCTH B Ta0IMITy 11.

Ta6nuna 11 — Pesynbratel usmenenus JJ1C anementa Janusmsa-Axkoou

KoHnrenTparus, r-akB/i Eusv, B Epacy, B OmnoOka
CuSQOq4 ZnS0Oq
1 1
1 0,01
0,01 1
0,01 0,01
0,059, a. >
Epacq = ECu o EZn + 2 Ig cu
aZn2+

8. Cnenarb COOTBETCTBYIOIINM BBIBO/I
JlabopaTopnasi padora Nel2

OnpenesieHue TePMOAMHAMUYECKUX QYHKIUN peakiuu,
nporexawumei B 3ieMmente J{anudisa-Axooun

[lenb pa®OTHI: NPUTOTOBUTH rabBAaHUUYECKUN 2JIEMEHT U U3MEPUTH
ero D/IC nipyu pa3auyHBIX TEMIEpPATypax, BHIUUCIUTH TEMIEPATyPHbIN
KO2(PUIMEHT, a TaK’Ke U3MEHEHUE SHTAJIBIINU, U300apHO-U30TEpPMUYE-
CKOT'O MOTEHIHANa ¥ SHTPONUH JIJISI pEAKIIUH, TPOTEKAIOIIEH B DJIEMEHTE
Hanusnsa-Axkobu, onpeaenTb MaKCUMaIbHO MOJE3HYI0 padoTy.

Ilopsinok BbINOJHEHHSI Pa0OTHI

1. IToaroToBUTH IMHKOBBIM U MEIHBIN 3JIEKTPOJIBI K padoTe.

2. Cobpatpb snemeHT Janudmsa-Axkobu u3 MeaHOW TUIACTUHKH, TO-
IPY’KEHHOU B | H. pacTBOP CEPHOKHUCION MEAY U LIUHKOBOW ITUIACTUHKHU,
NOTPY>KEHHOW B 1 H. pacTBOpP CEPHOKHCIOrO IMHKA TaKUM 00pas3om,
4TOOBI AJIEKTPObI HA ¥4 OBbUIM MOTPY>KEHBI B PACTBOP IO CXEMeE, Mpe/-
CTaBJICHHOW HA PUCYHKE 7.

3. Ilorpy3uts CTakaHbl C JNEKTPOAAMH B TEPMOCTATHI, ITO3BOJISIO-
[I1€E MOIICPKUBATH ONPEACIICHHYIO TEMIIEPATypy. BKIIOUNTH TepMoOcTaT
Ha OIPENECIICHHYIO TEMIIEPATYPY M BBLIEPKATH pacTBOPHI B TeueHue 10
MUH Ipu Temrieparype onbita. [Iponssectn uamepenue I/(C. IToBropuTh
u3MepeHne 4yepe3 5 MUHYT. OTKIOHEHHE MEXAY Pe3ybTaTamMu mapai-
JIETBHBIX OMBITOB HE NOJKHO npesbimars 0,00005 B.

4. IToBbicuTh TEMIIEPATYPY ONbITa HA 4-5°C ¥ BHOBB 110 HCTEYECHUN
10 mun n3meputs I/C.
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5. IIpousBectu 4-5 U3MepeHUd B MHTEPBAJIE TEMIIEPATYP OT 25 10
35°C.
6. IlocTpouts rpaduk 3aBucumoctd IJ[C oT TeMnepaTyphl U OIpe-
JIEJUTH 10 HeMY TemIiepatypHbiit kKoadduiuent OE/OT.
7. Paccuutath U3MEHEHUE M300apHO-U30TEPMHUUYECKOTO MOTEHIIU-
ana 1o opmyie:
AG= -nFE,
rae N — 3apsig HOHOB,;
F- mocrosinnas ®apanes, 96487,1 Ki;
E — 9/1C snemenTa, B.
8. Paccuutath TemnoBoi a¢ ekt peakuuu 4H
9. Paccunrath n3menenue sutponuu AS = Fn(OE/OT).
10. ITomyueHHbIC TaHHBIE 3aHECTH B TaOIUITY 12.

Tabnuna 12 — Pe3ynbpTaThl U3y4eHHs] TEPMOJAMHAMUYECKUX CBOMCTB dneMeHTa [la-
HUASA- A K00Hn

Ne onmeita | T, K| Eyisy, B | OE/OT | AG, AH, AS,
k/[x/MoIb K /J[x/MoJb JIx/monb-K

11. Caenate COOTBETCTBYIOIIMI BBIBO/I.
JlabopaTopHasi padora Nel3

Kucj10THO-0CHOBHOE MNOTCHIHUOMETPHUIECCKOC TUTPOBAHUE

[lenp paOOTHI: ONpENENUTh KOHIEHTPAIUIO HCCIEAYEMOIo pac-
TBOpPa METOJIOM MOTEHIIMOMETPUUECKOTO TUTPOBAHUSI C TTIOMOIIBIO XUH-
TUAPOHHOTO 3JIEKTPO/IA.

Iopsinok BbINOJHEHHSI Pa0OTHI

1. CobpaTh 3AEKTPOXUMHUYECKYIO LIETh U3 XUHTUIPOHHOTO U XJIOP-
CEpEeOPSTHOTO JIEKTPOIOB, COCAUHSB COJIEBEIM MOCTHKOM.

2. B cocyn Hanuth 15-20 M uccieayemMoro pacTBopa, BKIIOYUTH
MEepEMENINBAHUE U TEPMOCTATUPOBAHUE.

3. ITpu HenpepbIBHOM MOMEIIMBAHUY U TEPMOCTATUPOBAHUY J100aB-
75Tk U3 OropeTku 1o 0,5 M1 TUTpaHTa, u3Mepsia uepe3 1-3 MUHYTHI TOCIIE
kaxaoro npuiuBanus JJIC nenu.

4. Hailitu rpadpruecku CKauOK KpUBOUM TUTPOBAHHSL.

5. IToBTOpUTH TUTPOBAHUE, NPHIIMBASI B 00JIACTU CKAauKa MOTEHIU-
ana no 0,1 M TuTpanra.

22



6. [To pesynpraram 0oJiee TOYHOTO (TIOBTOPHOI'O) TUTPOBAHUSI TIO-
CTpOUTH CTpoAT Tpaduk B koopauHatax E — V unu AE/AV — V u Haiitu
TOYKY SKBHBAJICHTHOCTH.

7. Cnenath COOTBETCTBYIOIIUIA BBIBOJI.

JlabopaTopnasi padora Nel4

Onpenesnenne CKOPOCTH WIEKTPOXUMUYECKOH KOPPO3UHN METAJJIOB

[lens paboTHI: ONMPEAETUTH CKOPOCTh KOPPO3UU METAJIJIa B PaCTBOPE
KHUCJIOTHI WJIHM IIEJIOYM TPAaBUMETPUUECKUM U BOJIFOMOMETPUUECKUM METO-
JTaMH.

IopsiioK BBINOJIHEHUS PA0OTHI

1. TloaroToBUTH 00pa3Ibl 11 KOPPOIUOHHBIX UCIBITAHUN B BUJIC
METAJUTMYECKUX TIIACTUHOK. s 3TOro moBEepXHOCTh 0Opa3loB TIIA-
TEJbHO 3aYUCTUTh HAXJA4YHOW Oymaroil, MpoOMbITh AUCTUIIIMPOBAHHOM
BOJIOH, BHICYIITUTH (PUILTPOBAILHON OyMarou.

2. I3aMeputh pazmepsl IITACTUHOK JAJIs1 ONIPEACTICHUS IO UX T0-
BEPXHOCTH C IByX CTOPOH M B3BECUTH IO OIbITa C TOUHOCTHIO A0 0,01 T.

3. IloaroToBieHHBIN 00pa3el] TOMECTUTh B MIPUOOP — BOJIOPOAHBIM
KOPPO3UMETP (PUCYHOK 6).

Puc. 6 - Bonopoasslii KOppo3uMETP

= A =0

= R

[Tpubop cocTOUT U3 ra3o0Boil OIOPETKU, TEPMETUYHO COCIMHEHHOW Yepes
LIJJaHT C COCYIOM, B KOTOPBIA HAJIMBAIOT UCCIEAYyEMBbIN pacTBOp. bro-
pPETKa 3aMO0JIHAETCSA BOJON U HAKHUM KOHIIOM OITYCKAETCS B COCYJ C BO-
noil. ITox Bosio# B O10peTKY BBOJUTCS IIJIAHT OT COCYJA C UCCIIEyEMbIM
pacTBOPOM.

4. B uccnenyeMblid paCTBOP MOMECTUTh METAITTMYECKYIO TUIACTUHKY
(v rpanysbl MeTaiia). [IpoBeputsh MpuOOpP Ha TEPMETUUHOCTD.

5. 3aMeTUTh BpeMs U YPOBEHb PacTBOpa B OIOPETKE U PUKCUPOBATH
00bEM BBIJICIUBIIETOCS BOAOPOJa MO M3MEHEHUIO YPOBHS KUJIKOCTH B
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OrOpeTKe uepe3 onpeeieHHbIC TPOMEKYTKH BpeMeHU. OMbIT MPOBOUTD
B TE€UEHHUE |-2 4acOB B 3aBUCUMOCTH OT CKOPOCTH BBIJICJIIEHUS BOAOPOAA.
6. [To pe3ynbTaTaM U3MEpEHUs] MOCTPOUTH rpauK B KOOpUHATAX
V — 1. Xapaktep KpuBOii 3aBUCUT OT MIPUPOJIbl METAJJIA U OT MMPUMECEN B
HEM, a TaKXe OT NMPUPOJIbI U KOHLIEHTPALIUU PACTBOPA.
7. PaccunTarh CKOPOCTh KOPPO3UU U CPABHUTH PE3YJIbTAThI BECO-
BOr0 U 00BEMHOI'0 CIIOCOOOB M3MepeHUi. 11 3TOro B3BECUTh 0Opasell

OCJIe TIporecca ¢ TOYHOCThEO 110 0,01 T.

~ m-96485

PPM,, TS

r7e m — yObLIb MacChl MeTajlIa, T'; M KB — MOJIIpHAs Macca SKBHBAJICH-

TOB MeTalla, T, T — BpeMsd, ¢; S — IuIomanab dMeKkTpoaa, cMm2, 96485
Ki/monb-3xB — moctostaaas dapages.

8. B BEIBOJIE 110 pab0OTE OTMETHUTH BIIMSHHUE KOHIICHTPAIIMHM KUCIOTHI

WJIH IIEJIOYH Ha CKOPOCTh KOPPO3HH METAIIA, a TAK)KEe CXOIUMOCTh BECO-

BBIX U OOBEMHBIX ITOKAa3aTeleii CKOPOCTH KOPPO3WH, MEPEBEICHHBIX B

AIEKTPUUCCKHE €IMHUIIBI, U IPUYUHBI KX BO3MOXKHOT'O HECOOTBETCTBHS.

Eciau xoppo3uOHHBIE UCIIBITAHUS MPOBOAAT C METAUIMYECKUMHU 00pas-
aMH, JJIsI KOTOPbIX HEBO3MOXHO TOYHOE OMNpPEAEIEHUE MIIOMAAN TO-
BEPXHOCTHU (HAMpUMeED, TPaHyJIbl IIMHKA), TO MJIOMIA/Ib S 3aMEHSIOT BECOM
oOpasiia g ¥ pacCCUYUTHIBAIOT CUITY TOKA KOPPO3UH Iopp:

| _ M-96485
M e T 0
9. Cnenath COOTBETCTBYIOIINI BBIBOI.
KoHTpoJbHBIC BONIPOCHI

1. DIEeKTpOIPOBOIHOCTH PACTBOPOB IICKTPOIUTOB.

2. Y nenpHasi 3J1eKTPONPOBOIHOCTD, €€ (PU3NUYECKHUI CMBICT U DKCIIe-
PHUMEHTAJIBHOE OIPEICTICHHUE.

3. BzaumocBs3b yAEIBHON 3JIEKTPOMPOBOJHOCTH CO CKOPOCTSIMU
JTBUKECHUS HOHOB, KOHIIEHTPAILIMOHHAS 3aBUCUMOCTD YAEIBHOW 3JIEKTPO-
MIPOBOJHOCTH.

4. DIeKTpONPOBOAHOCTh PacTBOPOB. MoJisipHasi U SKBUBAJICHTHAS
AIEKTPONPOBOJHOCTH, CBSI3b MEKIY HUMH.

5. Pacuer Ha OCHOBE U3MEPEHUN YIEIbHOM IIEKTPOIIPOBOIHOCTH.

6. [TogBr>KHOCTH MOHOB U 3aK0H Kombpaymia.
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7. IIpakTMYeCKOE MCHOJIBb30BAHUE U3MEPEHUN JJICKTPOITPOBOIHO-
CTH JIJISI OIEHKH CTOKCOBCKHUX PaJInyCOB MOHOB B PACTBOPE U JIJIS pacyera
KOHCTAHThI JIUCCOLMAIUUA CIA0BIX AJIEKTPOJIUTOB U MPOU3BEICHUS pac-
TBOPUMOCTH MAJIOPACTBOPUMBIX COJIEA U OCHOBAHUI.

8. Hucna nepeHoca. DKCIEPUMEHTAIBLHOE ONPEIEICHUE YUCEN T1e-
pPEHOCa HOHOB B PACTBOPE CEPHOM KUCIOTHI IO MeToy I utTopda.

9. DnekTponu3 paciiaBOB M BOJIHBIX PAacTBOPOB AJIEKTPOJIUTOB.
[IpaBuna 3anucu KaTOJAHOTO U @aHOJTHOT'O MIPOLIECCOB.

10. 3akon @apazes. IIpakTuyeckoe HCHOJB30BAHUE ITPOIIECCOB
AIEKTPOIU3A.

11. DneKTPOXUMUYECKUI TTOTEHIINA.

12. DnexTpobl nepBoro pojaa. BeiBoa ypaBHeHus HepHcta asist mo-
TEHIIMaa JIEKTPoJa NEPBOro poJa.

13. O0mue mpaBuiia 3anmucu ypaBHeHUs: HepHcTa a1 3JeKTpoaoB
1000 MPUPOJIBI, CTAHJAPTHBIN 3JIEKTPOIHBINA MOTECHIUAI.

14. DnexTpoabl BToporo poaa. [Ipumepsl. YpaBuenue HepHera s
MMOTEHIMAJIA 3JIEKTPOJIa BTOPOTO POJIa.

15. ITpakTH4yeCcKO€ UCIIOJIH30BaHUE YIICKTPOIOB BTOPOTO PoOja.

16. Pacuer mpousBefeHUs] PACTBOPUMOCTH HAa OCHOBE 3HAUYCHUU
CTaHJAPTHBIX MOTEHIHAIOB 3JIEKTPOJOB MIEPBOT0 U BTOPOTO POJA.

17. BogopoiHbIii Ta30BbIN 3JEKTPO/I, CTpOCHUE U ypaBHeHue HepH-
cta. CTaHAapTHBINA BOJOPOJIHBIN 3JIEKTPO/I.

18. Meroanka 3KCIIEpUMEHTAIBHOTO OINpEAeTICHUsT CTaHAAPTHBIX
ANIEKTPOJHBIX TOTEHIIMAIIOB U WX UCIOJIb30BaHUE JJ1s1 000OCHOBAHMS BO3-
MO>KHOCTH TMPOTEKAHUSA OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU B
CTaHJIAPTHBIX YCIOBUSIX.

19. OKkuCAUTETLHO—BOCCTAHOBUTEIIbHBIE (PEI-OKC) DJICKTPOJIBI.

20. Ucnionp3oBaHue pea-oKC— 3JIEKTPOJAOB B KaU4€CTBE HHIUKATOPOB
MMOTCHIIUOMETPUYECKOTO TUTPOBAHUS B PE/I-OKC — CHCTEMAX.

21. oHCEeNEeKTUBHBIE AIIEKTPOIbI, KPUTEPUM CEIIEKTUBHOCTH.

22. CTpoeHHEe CTEKJITHHBIX 3JIEKTPOJIOB C BOAOPOIHON U METAJIN-
yeckol (yHKIMen, ypaBHeHHe HUKOIBLCKOTro ISl MOTEHIIMAa CTeKIIsSIH-
HOTO 3JIEKTPO/1a, 000CHOBAHUE TPAHUIL UX 00JIACTEH CETEeKTUBHOCTH.

23. Vicnionib30BaHMEe CTEKIISTHHBIX JIEKTPOIOB Jis onpenenenust pH
pacTBOPOB.

24.0Onpenenenue pMe ¢ MOMOIIBIO CTEKIITHHBIX 3JIEKTPOJIOB C Me-
TaJINYECKON (yHKIUEH.
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25. 'anpBaHMYECKHUE JIEMEHTHI, IIPABUJIA 3aIIUCH UX CXEM, IOJIype-
aKIMM Ha AJEKTPOIaxX U KiaccuuKalus - ¢ IEpeHocoM U 0e3 mepeHoca,
XUMUYECKHE U KOHIIEHTpaIluoHHbIE. [[pumepsi.

26. Pacuet OJIC. KomneHcanuonHblid Meto usmepenus I/1C u ee
WCIIOJIb30BAaHME [ PacyeTa TEPMOJINHAMUYECKUX XAPAKTEPUCTUK OKHC-
JINTEIIbHO-BOCCTAHOBUTEIBHOU PEAKIIMH, IIPOTEKAIOIIEH B JIEMEHTE.

27. XuMHUYECKHE TaJlbBaHUYECKHE JIEMEHTHI 0€3 IepeHoca, IpH-
Mepsl 1 pacueT ux IC.

28. Omnpenenenne Kod(POUIMEHTOB aKTUBHOCTH JJICKTPOJMTOB B
pactBope u3 usMepennit J1C raapBaHUYECKUX 3JIEMEHTOB 0€3 mepeHoca.

29. XUMUYECKHEe HUCTOYHUKH DJIEKTPUUECKOTO TOKA — DJIEMEHTHI
(cyxoit nanemeHT JleknaHiiie, JUTUEBBIE JJIEMEHTHI), AKKYMYJSTOPbI
(CBUHIIOBBIN KUCJIOTHBIM aKKyMYJISITOP), TOIJIUBHBIE JIECMEHTHI.

30. DnekTpoxuMHuUuecKas KOppo3us METAIITIOB.

31. MeTobl 3alIuThl OT KOPPO3UH.

32. CymHOCTh KOHTYKTOMETPUYECKOTO U MOTECHIIUOMETPUIECKOTO
KHCJIOTHO-OCHOBHOTO TUTPOBAHMUSI.

33. AnimaparypHoe odopmiIeHHE, CIOCO0 PErUCTpallii TOYKU IKBU-
BAJICHTHOCTH U pacyeT pe3yJbTaTOB aHaJK3a.

34. KuHeTuka 3JeKTPOIHBIX Tpo1ieccoB. CBsA3b MEXIY CKOPOCTHIO
XUMUYECKOHN U JIEKTPOXUMHUUECKOM peakuui. [Tonspuzanmonnas Kpusas
AJEKTPOJHOTO MpoIlecca.

35. Cramuu snexkTpoaHoro mporuecca. [loHATHEe TUMUTHPYIOIIEH
CTaJIM1 DJIEKTPOJIHOTO TIpoIiecca.

36. MeToibl TTOTy4eHUS MOIIPU3AUOHHBIX KPUBBIX U UX aHAJIU3.

37. TlonsiTHE O TIEpEHANPSHKEHUH AJIEKTPOAHOTO Tporiecca. Buap
nepeHanpsHKEHUM.

38. IlonsTue o nuddy3rnonHoM nepeHamnpsixenuu. Juddy3nonHbii
CJI0M.

39. Onpenenute NOHATHE "BOIOPOIHBIN TTOKa3aTelb'".

40. Yto Takoe MOHHOE MPOU3BEICHUE BOJIbI M KaK 9Ta BEJIMYMHA 3a-
BUCHUT OT T€MIIEPaTypbl?

41. KoHCTpyKIMS Y PUHIUIT JEUCTBUA CTEKIITHHOTO 3JIEKTPO/IA.

42. Kak MOXHO OmpeaenuTh BeauunHy pH ¢ momoiibo BOAOpOI-
HOTO 3JIEKTPO/1a? C MOMOIIbIO XUHTHAPOHHOTO AJIEKTpoaa’?

43. Meroauka usmepenust pH pactBopoB ¢ momonisio pH—meTpos.

44, KakoBa nocyieoBaTelbHOCTh AeHCTBUM npu pH—MeTpuyeckom
ONPEICIICHUN KOHCTAHThI JUCCOLUMAIMU CIA00 KUCIOTHI WA CIabdoro

26



OCHOBaHUS?

45. Kak paccuutaTh rpaueckd KOHCTAHTY JUCCOIMALUU Clabou
OJIHOOCHOBHOM KHCJIOTHI JIM CJ1A00T0 OCHOBAHUSI IO ONBITHBIM JJAHHBIM?

46. DnekTpoIuTHYECKas JUCCOoIMaIus Boibl. BogopoaHblii mokas3a-
Tesib pH xak Mepa akTUBHOW peakiuy CPeabl.

47. AKTUBHOCTh HOHOB U €€ CBS3b C KOHILIEHTpAILIMEH JICKTPOJINTA.
KoadhpuumeHT akTHUBHOCTH.

48. KoHcTaHTa qUCCOIMAlUM CIa0bIX AIEKTpoaIuTOB. CTeneHb AucC-
COI[UALIUH.

49.3axoH pa3Benenus: OcTBaiba, MATEMAaTUUECKOTO BRIPAKCHUS.

50. bydepubie pacTBopsl. Mexanusm 0ydepHoro neucTBus.

51. Ces3b pH O6ydepHbIx pacTBOPOB ¢ UX cocTaBoM. bydepnas em-
KOCTb.

52. XnopcepeOpsHbIN U KaJOMENIbHBIN 3JIEKTPObI. Y CTPOHCTBO U
MPUMEHEHHE B KaU€CTBE 3JIEKTPOJIOB CPABHEHUSI.

53. ITorenmmmomeTpuueckoe onpeaeneuue pH, snepruu I'm66ca pe-
aKIIMM ¥ KOHCTAHThI XUMHUYECKOT'O PABHOBECHSI.

54. KoHIleHTpallMOHHBIE TAIbBAHUYECKHUE DJIEMEHTHI.

55. Teopust AAEKTPOIUTUUECKON JUCcoMauu AppeHnyca (OCHOB-
HBIC MOJI0KEHUS; TPUYHHBI, BEI3BIBAIOIINE JUCCOIMAIIMIO PACTBOPEHHBIX
BEIIICCTB HA MOHBI).

56. OTauuus CUIBHBIX U CIA0BIX JEKTPOJIUTOB, IPUMEPHI.

57.KonnuecTBeHHbIE XapaKTEPUCTUKU JUCCOLMALMHU (OT KaKuX
(haKkTOPOB 3aBUCHT, NJII KaKUX DJICKTPOJMTOB UMEET CMBICI?): CTEIIEHb
JTUCCOLMAITMN, KOHCTAHTA IUCCOITUAIINH.

58. OmnpeneneHue TepMOAMHAMUYECKON KOHCTAHTHI AJIEKTPOJIUTH-
YECKOM MCCOIMAIINH.

59. 3aBUCHUMOCTD CTETICHU AUCCOITMAIIUU OT KOHIICHTpAINH (pa3Be-
TIEHUs ), TEMIIEPATyPbl, TPUPOIBI PACTBOPUTEIIS.

60. [Ipuuunbl qUCccoMaUi. ACCOIUAIINS U COJTbBATAIlUsI HOHOB.

61. CBs3b cpeaHe HOHHOW aKTMBHOCTH C KOHIIGHTpAIUEH U I0J-
HOW aKTUBHOCTBIO DJIEKTPOJIUTA; CBA3b CPEAHEN MOHHOM AKTUBHOCTH C
MOJISIIBHOW KOHUEHTpauuen (mpuMep: I 3IEKTPOJIUTAa BaJEHTHOIO
tuna 1-2 / 3-1 u 1.1.).

62. Monnas cumna pactBopa (mpumep: AJIst SJIEKTPOIUTa BaJICHTHOTO
tuna 1-2 / 3-1 u Ta KOHIEHTpAIKK m).

63. [IpaBuno nonHoi cuibl JIptouca-Pengamnna.

64. OcHOBHBIE TIOJIOKEHUS DJIECKTPOCTATUYECKON TEOPUHU CHUIIHHBIX
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AMEeKTpoauTOB Jlebas XtoKKesl, JONyIIEHUS TEOPUHU IIPU BBIBOJIE YpaBHE-
HUS JJIs1 CPETHETO MOHHOTO KOd(DPuIlMeHTa akTHBHOCTH.

65. PeanbHas u ycnoBHas noHHas atMmocepa. [loTeHnran noHHOM
atMoc(epsl, pauyc HOHHOU aTMOoC(ephI.

66. 3aBUCUMOCTh Ha3BaHHBIX BEJIMYUH OT MOHHOM CHJIBI pacTBOPA,
MPUPOJIbl PACTBOPUTEIISI U TEMIIEPATYPHI.

67. IlpenenbHblii 3akoH Jlebas-XroKKes, BTOPOE U TPEThe MPUOJIH-
KEHUS TEOPUH: PATUUUSI MEXKIYy HUMHU, 00JACTH KOHIICHTPALIHIA.

68. I'paduk 3aBucumoctr Ig = f ( M) £ y g Tpex npuoOIMIKESHUIN
TEOPUU U peabHbIX IKCIIEPUMEHTAIBHBIX JaHHBIX. [[0ueMy 3aBUCUMOCTD
UMEET MUHUMYM?

69. IIpoBoauuku 35exkTpudeckoro Toka I u Il poga, noHHas u 3J1eK-
TPOHHAs MPOBOJAUMOCT.

70. ITouemy ¢ yBeIMYCHUEM TEMIIEPATYPHI IIEKTPUUECKAs TPOBO-
JTUMOCTh MPOBOJAHUKOB | poja magaet, a mpoOBOAMMOCTb MHOTUX ITPOBO/I-
HukoB Il pona pacrer?

71. I'paduk 3aBUCUMOCTH YACIBHOU AIEKTPUUECKOU MPOBOJIUMO-
CTH OT KOHIICHTpAIlMU B IIIUPOKOM JHANa30HE KOHIECHTPAIIUHN JIJI CUJTb-
HBIX U CJIA0BIX DJICKTPOIUTOB; UeM OOBACHSIETCSI MAKCUMYM Ha rpaduke?

72. I'paduk 3aBUCUMOCTH HKBUBAJIEHTHON AJIEKTPUUYECKON MPOBO-
JTUMOCTH OT KOPHS M3 KOHIICHTpAIlMUd B 00J1lacTH pa30aBIECHHBIX PACTBO-
POB JIJISI CUJIBHBIX U CIA0BIX JICKTPOJIMTOB; YeM OOBSICHICTCS BUJT 3aBU-
CUMOCTH?

/3. CKOpOCTh Y MOJABMXHOCTH (a0COJIFOTHASI CKOPOCTH JIBUKEHUS)
noHOB. DaKTOPBI, OT KOTOPBIX 3aBUCUT MOABUKHOCTH HOHOB. CBSI3b dJIEK-
TPOIPOBOAHOCTH C MOJABUKHOCTHIO HOHOB.

/4. 3aK0oH HE3aBHCUMOTO JBHXKEHHS MOHOB Konbpayiia; ycaoBus
IPUMEHUMOCTH.

75. ITpenenbHble MOISIPHBIE 3JIEKTPOITPOBOJHOCTH HOHOB; OT KAKUX
(bhaKTOPOB 3aBUCST?

76. DcTadeTHBIN MEXaHU3M MEPEeHOoca dIEKTPUIECTBAa HOHAMU TH/I-
POKCOHMS U TUJPOKCHUIIA KAK OOBSICHEHUE aHOMAJIbHO BBICOKOU MOIBUXK-
HOCTH MOHOB BOJOPO/Ia U TUIPOKCHIA B BOJHBIX PAaCTBOPAX.

/7. Yucna nepeHoca UOHOB.

/8. [IpuMeHEeHNE TEOPUHU CUIBHBIX AJIEKTPOJIUTOB JJI OOBICHEHUS
ANEKTPOYOPETUUECKOTO U PeTaKCaITuOHHOTO 3P ()EKTOB CHUKECHUS dJIeK-
TPOIPOBOAHOCTH.
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79. Pacnoyio)kuTh PacTBOPbl CHUJIBHBIX M CHAOBIX AJIEKTPOJIUTOB
(KUCTIOTHI, OCHOBAaHUs, COJIU) B TMOPSAKE YObIBaHMSI/BO3PACTAHUS DJICK-
TPOIPOBOAHOCTH MPU OECKOHEYHOM Pa3BEICHUM.

80. [IpruurHbBI BBICOKOH JIEKTPONPOBOJHOCTH KUCIOT U OCHOBAHUM

81. M3MmepeHue HIEKTPOJUTHUECKON MPOBOJUMOCTH KaK METO/I
OMPEICIICHUSI CTENIEHU M KOHCTAHThI JUCCOLMAIMU CJIA0BIX 3JIEKTPOJIU-
TOB, TEIUIOTHI, PHTPOIUM WU 3Heprum I'mbOca mpoliecca IUCCOIHUAINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COETMHEHUM

82. I'paduueckoe onpeiesieHUe AIEKTPUIECKON MPOBOAUMOCTH MPHU
OCCKOHEYHOM Pa3BEICHUU U KOHCTAHTHI TUCCOLIMAIIUU JIJIS CITA0BIX dJIEK-
TPOJIUTOB.

83. Kak o 1aHHBIM 00 3JIEKTPUUECKON TPOBOAUMOCTU PACTBOPOB
c1a00r0 3JEKTPOIUTA ONPEAETUTh €ro CTENEeHb AUCCOLAN?

84. I'paduyeckoe onpeaeneHue EKTPUIECKON MPOBOUMOCTH MPHU
OCCKOHEYHOM Pa3BEJACHUU U KOHCTAHThl A B YPaBHEHHUM KBaJPATHOTO
kopHst Konppayia a5t CUIIbHBIX 2JIEKTPOIUTOB.

85. Kak 1mo maHHbpIM 00 3JEKTPUYECKON MPOBOAMMOCTH PACTBOPOB
CUJILHBIX AJIEKTPOJUTOB OMPEACIUTH dJIEKTPUUYECKYIO MPOBOIUMOCTH MPHU
OECKOHEYHOM pa3BEeAEHUU MJi pacTBopa ciadoro snexrponura? (IIpu-
mep: CH3COOH, CH3COONa, HCI, NaCl).

86. IIpousBeneHne pacTBOPUMOCTH MAJIOPACTBOPUMBIX AJIEKTPOJIUTOB.

87. BiusiHue MOCTOPOHHUX 3JIEKTPOIUTOB (HEMHIAU(DPEPEHTHBIX
(comepkamux o01IME MOHBI) U MHIAUP(DEPEHTHBIX (HE COAepKaIUX 00-
IIIUX MOHOB)) HA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHUH.
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