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1. lleanb ocBOeHNSI AUCUUILIHHBI
Ilenbro OCBOEHMSI AMCLUMILIMHBI "ODIEKTPOXUMHS" SBISETCS O3HAKOMIICHHE CTYIEHTOB C
TEOpPHEN U MPAKTUKON IIEKTPOXUMUYECKUX MPOLIECCOB.
3ana4yu JUCUUIUIMHBIL
- 1aTh Oa3MCHbIE OCHOBBI TEOPUHU HJIEKTPOXUMHUYECKUX MTPOLIECCOB;
- ONpPEIEeNUTh OCHOBHBIE METOABl TEOPETHMUECKUX M MPAKTUYECKUX HCCIEI0BAaHUI
JIEKTPOXUMHUYECKHX MPOLIECCOB.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
HuctmiuinHa — "Dnektpoxumus” 0a3upyeTcss Ha 3HAHMUAX, MOJYYEHHBIX CTYACHTaAMH B
obnacti (pU3MKM, aHATUTUYECKONH XUMHM U (PU3MKO-XMMUYECKMX METOJOB aHalu3a, (U3NYECKOM
XUMHHU. 3HAHUS [TOyYCHHBIE MIPH U3YUYEeHUH "INEKTPOXUMHS" OyIyT NPUMEHATHCS MIPH BHITOJTHEHUH
OakayaBpCKOW pabOTHI.

3. Ilnanupyembie pe3yabTaThl 00y4eHHs 10 TUCHUIIIMHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbraramu ocBoeHust OIIOII (koMneTeHIUAMY U UHAMKATOPaMU JOCTHXKEHUS KOMITETEHITHI )

DopMHUpyeMbIE [TnanupyemMbie pe3ysbpTaThl 00YYCHHUS 110 TUCITUILIHHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHAUKATOPOM NOCTHMIKCHUSA KOMIICTCHIINNU HaumMmeHoBaHue OILIEHOYHOI'O
COZIEpXKaHNE MupaukaTop 1OCTHKEHUS PesynbpTaThl 00yueHus 1o CpencTBa
KOMITCTCHITHH ) KOMITETEHI[UH JIMCLUTIIINHE
ITIK-1 Cnocoben [IK-1.1 PaccuuTniBaet 3HATh OCHOBHEBIC ITOJI0KCHHUS TecTnr
OCYULIECTBIIATh OCHOBHBIE XapaKTEPUCTUKU snekrpoxumun (ITK-1.1)
XUMHUKO- XUMHUYECKOTO Tpoliecca, YMETh PaCCUUTHIBAThH
TEXHOJIOTHYCCKUM BBIOMPAET pallMOHATBLHYIO OCHOBHBIE XapaKTEPUCTUKU
rpoiiecc B CXeMy MPOU3BOJICTBA XUMHUYECKOT0 mpolecca,
COOTBETCTBHUH C 3a/IaHHOTO TPOJIYKTA BBIOMPAET pallMOHATILHYIO
perjiiaMeHToM U CXEeMY IPOU3BOJICTBA
HCIIOJIB30BaTh 3amanHoro npoxaykra (I1K-
TEXHUYECKHE 1.1)
cpeacTBa i
M3MEpPEHUs] OCHOBHBIX
napameTpoB
TEXHOJIOTHYECKOTO
rporecca




4. CTpyKTYypa " coepkaHne TUCHUILTHHbI
OO01mast TpyA0€MKOCTh JUCHIUTIINHBI COCTABISET 6 3a4eTHRIX equHMUIL, 216 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 Teopust SJIEKTPOIUTOB 51| 8]16 82,95 |  Texymwii xontpoms
Bcero 3a CEMECTp 108 8 16 0,8 0,25 82,95 3au.
2 DIEKTPOXUMUSI 6 | 8 16 45,2 | Texyumwii kourpor,
TFETEPOTreHHBIX CUCTEM
Bcero 3a CEMECTp 108 8 16 2,8 0,35 45,2 9](3.(35,65)
Hroro 216 | 16 | 16 | 16 36| 06 [128,15 35,65
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHn JieKUMi
Cemectp 5
Pasoen 1. Teopus snexkmponumos
Jleknus 1.

Teopus snexkTponuTHUecKoi qucconmanui. Mexann3mMbl 00pa30BaHMs pacTBOPOB
AJIIEKTPOJUTOB (2 yaca).
Jleknus 2.

Non-aunonpHOE B3aMMOJIEHCTBHE B paCTBOPax JIEKTPOIUTOB. IOH-MOHHOE B3aUMOJACICTBIE
B PacTBOpax JEKTPOJIUTOB (2 yaca).
Jleknus 3.

Honnas acconranysi B pacTBOpax 3J1€KTpoiIuToB. HepaBHOBECHBIE SIBIEHUI B pacTBOpax
ANIEKTPOJUTOB (2 yaca).
Jleknus 4.

CTpoeHre HOHHBIX KHUJIKOCTEH U UX 3JIEKTPOIIPOBOAHOCTE. CBOMCTBA TBEPBIX SJEKTPOIUTOB
(2 gaca).
CemecTtp 6
Pasoen 2. Dnekmpoxumus cemepocenHuvix cucmem
Jleknus S.

PaBHOBecue B aekTpoxumuueckoi renu. Knaccupukaiys 31eKTpoOXUMHYECKHX 1ienei (2
qaca).
Jleknus 6.

JIBOIHO¥ 2JIEKTPUUYECKHIA CIION | SIBJICHUS aJCOpOIMU Ha MeX(a3HBIX TpaHulax. Pazpurue
IIPEJICTaBICHUA O CTPOCHUHU ABOMHOIO 3JIEKTPUUECKOrO ci1os (2 yaca).



Jlekumus 7.

OO6m1ast XapaKTeprCTHKA IIEKTPOXUMHUIECKUX MPOIECCOB. XPOHOMOTEHITMOMETpHUS (2 Jaca).
Jleknus 8.

DnexTpoxuMHuueckas KuHeTuka. KuHeTuueckue 3aKOHOMEPHOCTH CTaJIuu MepeHoca 3apsaa
(2 gaca).

4.1.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 5
Pazoen 1. Teopus snexkmporumos
IIpakTuyeckoe 3ansaTue 1

DnekTpuyeckas MPOBOAUMOCTh PACTBOPOB AJIEKTPOJIUTOB (2 yaca).
IIpakTuyeckoe 3ansaTHE 2

3akoHbI 3nekTposn3a. Kymonomerpsl (2 yaca).
IIpakTuyeckoe 3ansaTHe 3

Uwucna nepenoca (2 gaca).
IIpakTnyeckoe 3ansTe 4

DneKTpoaHbIe TOTEHIIUAIHI (2 yaca).
IIpakTuyeckoe 3ansAaTHE S

DIEeKTPOXUMHUECKHE AJIEMEHTHI (2 yaca).
IIpakTHyeckoe 3aHsATHE 6

KonnenTtpannonusie 31eMeHTHI (2 daca).
IIpakTHyeckoe 3ansitue 7

OmnpeneneHre TePMOJIMHAMUYECKUX MOTeHIIHAIOB MeTotoM DJIC (2 vaca).
IIpakTHyeckoe 3ansaTHE 8

Brruncnenue cpeaaux Ko3QUIMEHTOB aKTUBHOCTH 3JeKTPOoauToB MeToioM DJ[C (2 yaca).

4.1.2.3. Ilepeuennb JJadopaTOpHbIX padboT

Cemectp 6
Pazoen 2. Dnexmpoxumus ecemepoecennvix cucmem
JlabopaTopnas 1.

N3mepenne 3/1C ranpBannyeckoro snemMenTa. OmnpeneneHne NOTEeHITMAIOB OTACIbHBIX
AIIEKTPOIOB (4 "aca).
JlabopaTopnas 2.

[TorenumnomeTpuyeckoe onpenenenue pH pactBopa (4 yaca).
Jlaboparopnas 3.

OKHCANTENHEHO-BOCCTAHOBUTEIHHOE MTOTEHIIMOMETPUYECKOE TUTPOBAHUE (4 yaca).
Jlaboparopnas 4.

KucnoTHo-0cHOBHOE MOTEHIIMOMETPUYECKOE TUTpOoBaHUE (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE o0eceueHre CAMOCTOSATEIbHOI

padoThI
IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
. Kimaccuueckue MeTo bl Mcce10BaHusl PACTBOPOB AJIEKTPOJIUTOB.
. OCHOBHBIE TIOJIOKEHUS TEOPUH AppeHuyca.
. NoHHble paBHOBeCHUS B PACTBOPAX 3JIEKTPOJIUTOB.
. CIEeKTpOCKONMMYECKHE METO/IbI UCCIIEI0OBAHUS CTPOCHUSI pACTBOPOB JIEKTPOIUTOB.
. Mexanu3mbl 00pa3oBaHUs paCTBOPOB AJIEKTPOJIUTOB.
. DHEprus KpUCTAININYECKON PELLIETKH.
. DHeprus coJbBaTaIUU.
. PeanpHas 1 xuMu4eckasi SHEPruyu COJIbBATALUH.
. DHTpOIHUS COJIbBATALIUN HOHOB.
10. ®usnueckue cBONCTBA MOISPHBIX PACTBOPUTENEH.
11. TepMoaguHaMUYECKOE ONMKMCAaHUE PABHOBECU B paCTBOPaX 3JICKTPOJIUTOB.
12. PacnipenieneHrie MOHOB B PacTBOPE JEKTPOJIUTA U IOTEHIIMAT HOHHOM aTMoc(hepsbl.
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13. MonHas acconuanus B pacTBOpPax 3JIEKTPOIUTOB.
14. DOMnupuyeckue W TOIYIMIUPUUYECKHUE METOJbl ONUCAHUS TEPMOJUHAMUYECKUX CBOWCTB
pacTBOpPOB.
15. CoBpeMeHHOE COCTOSIHHE U MEPCIEKTUBBI Pa3BUTHSI TEOPUHU PACTBOPOB DJIEKTPOJIUTOB.
16. OOu1as XxapakTepHUCTUKAa HEPABHOBECHBIX SIBJIEHUI B paCTBOpPAX 3JIEKTPOIUTOB.
17. Iuddy3us u Murpaius HOHOB.
18. Y nenbHast 1 SKBUBaJIEHTHAS 3JIEKTPOIIPOBOJHOCTH B PACTBOPAX 3JIEKTPOJIUTOB.
19. YUucna nepeHoca u METO/IbI UX OMPEICTICHHUS.
20. CTpoeHue MOHHBIX )KUJIKOCTEN U UX 3JIEKTPOIIPOBOAHOCTD.
21. MHOTOKOMIIOHEHTHBIE PACILJIABHI.
22. CBoiCcTBa TBEPABIX JIEKTPOIUTOB.
23. Tloaxompl K TEOPETHYECKOMY ONHMCAHHUIO MPOILECCOB IEpeHOca B HOHHBIX TBEPHAbIX
IIEKTPOJINTAX.
24. TBepabie 3AEKTPOIUTHl — AHAJIOTH KUJIKUX PACTBOPOB.
24. DneKTpoAHbIE MaTEpUaJIbl CO CMEIIAHHOM MPOBOJUMOCTHIO.
26. DNEKTPOXUMHUYECKUN TTOTEHIIMA U PAaBHOBECHE Ha TPAHUIIE JIEKTPO/pacTBOp.
27. PaBHOBECHE B DJIEKTPOXUMUYECKOH TIEITH.
28. Knaccudukanust 3JeKTpoI0B.
29. KoHrenmus 371eKTPOHHOTO PAaBHOBECHS Ha TPAHUIIE METaJLT/PacTBOp.
30. Meton D/1C npu onpeneneHuu ko3¢ UIMEHTOB aKTUBHOCTH, YUCEIN MEePEeHOCca, MPOU3BEACHUN
PacTBOPUMOCTH U KOHCTAHT PaBHOBECHS HOHHBIX PEaKLIUM.
31. DnexTpoKanuUIsIpHbIC SIBJICHUS.
32. EMKOCTB JBOMHOTO 3JIEKTPUUECKOTO CIIOSI.
33. DneKTpOoKanuUISpHBIE SIBJICHUS Ha COBEPIICHHO MOJISPU3YEMOM 3JIEKTPO/IE.
34. OnTrueckue U (POTOIMUCCHOHHBIE METOJIBI U3YUEHHSI TBOMHOTO IEKTPHUECKOTO CIIOSI.
35. 30H10BBIE METO/IbI UCCIIEIOBAHUS IIEKTPOXUMUIECKIX MeK(Pa3HbIX TPAHUIIL.
36. BakyyMHO-2JIEKTPOXMMHUYECKHME CUCTEMBl M  PEHTICHOBCKHME METOJbl  HCCIEAOBAHUS
AIIEKTPOXUMUYECKUX MEX(Pa3HbIX TPAHUIL.
37. lloTeHIMaIBI HYJIEBOTO 3apsiia U MeXaHW3M BO3HUKHOBEHUs DJ]C 2IIeKTpOXUMHUYECKOM ST .
38. Pa3zBuTue MOJENBHBIX IPEACTABICHUN O CTPOCHUH JBOMHOIO 3JIEKTPUUECKOTO CIIOS.
39. CoBpeMeHHblE MOJENbHbIE MPEACTABICHUS O JBOMHOM 3JIEKTPUYECKOM CJIO€ B pacTBOpax
MOBEPXHOCTHO-HEAKTUBHBIX JIEKTPOJIUTOB.
40. Obmas xapakTeprCTUKA dJIEKTPOXUMHUECKHUX MPOIIECCOB.
42. ITonspu3amoHHAas XapaKTEPUCTHKA B YCIOBUAX JIMMUTUPYIOLIEN CTaJuN MaccoNepeHoca.
43. Posib Murpanuu B mpolieccax MacconepeHoca U rnajeHue noteHnmana B 1uGpy3noHHOM cioe.
44. KonBekTuBHas 1u¢dy3ust 1 METO/1 BPAIAIOIIErocs IUCKOBOTO AJIEKTPOAA.
45. IMonsiporpadguvyeckuii METOI.
46. DNEKTPOXUMHYECKHUE PEAKIUH C MTOCIIEN0BATEIbHBIM IEPEHOCOM HECKOJIBKUX JIEKTPOHOB.
47. MeTopl U3y4eHHUs CTaJUU MEpeHoca 3apsiia B yCIOBUSIX CMEIIAHHON KHHETHKHU.
48. 3aBUCUMOCTb CKOPOCTH PEAKLIMHU IIEPEHOCA MIEKTPOHA OT TEMIIEPATYPBHI.
Jlis caMoCTOSITENbHON pPAa0OTHl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCLUIUINHBI ¥ U3JIaHUS U3 CIMCKa PUBEJCHHON HM)KE OCHOBHOM U JOTIOJHUTEIbHON JIUTEPATYPBHI.

4.1.2.5. IlepeueHb TeM KOHTPOJIbLHBIX padoT, pedepartos, TP, PT'P, PIIP

He mnanupyercs.

4.1.2.6. IlpumepHbIii IepevYeHb TeM KYPCOBBIX PadoT (IPOEKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B nponecce U3ydCHud AUCHUIIIMHBI MPHUMCHACTCA KOHTAKTHAA TCXHOJIOTHA NPCIOJaBaHUSA
(32 HWCKIIOYEHHEM CaMOCTOATENIbHO HW3y4aeMbIX CTyAeHTaMu BorpocoB). [lpu mpoBeaeHUuU
NPAaKTUYECKUX pabOT MPUMEHSETCS] UMUTAIIMOHHBIA WM CUMYISIIMOHHBIN noaxox. aru pemenus



3a7a4 CTYAEHTaM JEMOHCTPUPYIOTCS IIPU IIOMOINM MYJIbTUMEIUWHOM TEXHUKHU. B nanpHelmeM
CTYJEHTBI CAMOCTOSITEJIBHO PELIAIOT AHAJIOTUYHBIE 3aJaHHUS.

6. OueHo4HbIE cpeCcTBA /51 TEKYIIEro KOHTPOJIA yCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecCraluu 10 uToraMm OCBOCHUA JUCHUIIIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHAIIOB (CPEICTB) MPUBEIECHBI B IPHIIOKEHUU.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPATypPa M0 AMCHUILIIMHE

1. DaexkTpoXuMHs U XUMUYECKass KMHETHKA : yuyeOHoe mocooue / I'. B. bBynmumoposa, 10O. T'.
lansmerauaoB, X. M. fpomesckas, B. I1. bapabanoB. — Ka3zanb : KazaHckuii HallMOHAIBHBIHA
HCCJICIOBATEIIbCKUN  TEXHOJOTUYECKUM  YHUBEPCHUTET, 2014. — 371 C. -
http://www.iprbookshop.ru/63561

2. MyxaueBa, B. J[. XuMuyeckass KUHETUKA U AJIEKTpoXumus : yueOHoe mocobue / B. ]I.
MyxaueBa, B. A. IlonyakToBa. — benropon : benropoackuil rocy1apcTBEHHbIN TEXHOJIOTUYECKUI
yuusepcurteT uM. B.I'. Illyxosa, DbC ACB, 2015. — 291 c. - http://www.iprbookshop.ru/66688

7.2. JlonoJIHUTEIbHASL Y4eOHO-MeTOANYeCKasi JJUTEPATyPa MO AUCHUILINHE

1. Bpsuckuii, b. 5. Jlekuuu mo saexTpoxumuu : ydeOHOE MocoOue A KIIACCHYECKOTrO
yauBepcureta / b. f. Bpsuckuii. — CapatoB : Bysosckoe oOpasoBanme, 2017. — 122 c. -
http://www.iprbookshop.ru/66635

2. OCHOBBI 2JIEKTPOXUMHH | 3aIINUTa OT KOPPO3UH : KOHTPOJIbHBIC 3a/1aHusl / cocTaBuTenu B.
9. TkaueBa. — Kasanp : KazaHckmii HaIlMOHAJBHBIA HCCIIEIOBATEILCKUA TEXHOJIOTHYECKUH
yauBepcureT, 2016. — 48 ¢. - http://www.iprbookshop.ru/62537

3. Angpees, 0. 5. DnekTpoxumus METaUIOB M CIUIaBOB : ydyeOHoe mocobue / HO. f.
AnnpeeB. — MockBa : Mzpmaremsckuii  Jlom MMHCuC, 2011. — 256 c. -
http://www.iprbookshop.ru/97881

7.3. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yeMbIX NPH
OCYLIeCTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca 1o AUCHUIINHE, BKJIYast
nepevyeHb MPOrpaMMHOI0 odecrevdeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B oOpazoBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peallu30BaHHbIE  Ha  OCHOBE  HMH(POPMAIMOHHO-O0PAa30BAaTEIBLHOTO  MOpTajga  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH UHCTUTYTA:

- IPEIOCTABJICHUE YUeOHO-METOINYECKUX MAaTEPUATIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENLHOTO TMpoIecca depe3 JIOKAIBHYI0 CeTh
UHCTUTYTa U HTEpHET;

- IPEZIOCTAaBIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeATETbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroIerocs.

WudopmanroHHbIe CITPAaBOYHBIE CHCTEMBI:

Xumuk. Caiit o xumun. http://www.xumuk.ru/

Xumuueckass wHpopMannoHHas oOpa3oBarenbHas cetb. MI'Y um. M. B. JlomonocoBa
http://www.chem.msu.ru/

[IporpammHuoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)



7.4. Ilepeyenn pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«/HTepHeT», HeOOXOAUMBIX IJISl 0CBOECHH S JUCHUILIHHbBI
iprbookshop.ru
chembaby.com
xumuk.ru
chem.msu.ru
mivlgu.ru/iop

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

JleknmonHas ayutopus
npoektop NEC Projector MP40G: noytoyk Acer 5720G-302G16Mi.

Jlaboparopus 001Iei 1 HEOPTraHMYECKON XUMUU

Boitsokable mkadol «JlamMmuHap»; KOMIUIEKC U1l aHadM3a TSDKEIbIX METaUIOB; XUMHUYECKUI
MYJIBTUMETP ¢ HaOOpOM HMOHOCENEKTHBHBIX AJIEKTPOJOB; TI€Ub CYIIMJIbHAS; BEChl aHAIUTHUYECKUE
BJIT-1; Becw maGoparopueie BJIT>-150; Bechr maGoparopusie BJIT3-150;  BUCKO3HMETp
CTCKJISTHHBIA;  PEOXOp.;  CHeIHMalbHAs XUMHYECKas TIOCy/la;  BOJSHAs W TecuyaHas OaHS;
JIEKTPOTUIMTKH;, IITATHBBI XUMUYECKHE C ICPKATEISIMHU; CEKYHJIOMEPhI; MOHOMETp MukoH—2; pH—
metp UITJI-311.

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHbBI

JUis yCHEemHOro OCBOEHHUS TEOPETHYECKOro Marepuaia OO0y4aroUuiics: 3HAKOMUTCS CO
CIHMCKOM PEKOMEH]IyeMOIl OCHOBHOM M JIONOJHUTENbHOM JIMTEpaTyphl; YTOUHSET y MpernoaaBarTes,
KAaKUM JIONOJHUTEJIbHBIM IOCOOUSM CIEIyeT OTAaTh IpPEANOYTEHUE; BEAET KOHCIEKT JEKUUH U
npopabaThIBaeT JIGKLIMOHHBIM MaTepuall, MOJIb3YsACh KaK KOHCIIEKTOM, TaK U y4eOHBIMU OCOOUSIMH.

Ha mnpakthueckux 3aHATUAX IPOWJIEHHBIM TEOPETUYECKUA MaTepuan IOAKPEIUIIeTCs
pELIeHNEM 3aa4 [0 OCHOBHBIM TEMaM JHUCLUIUIMHBI. 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHOM KJIacce,
UCIIONIB3YSl  ClleuanbHOE MporpaMMHoe oOecredenue. Kaxaoil mnoarpymme oOydaroumxcs
npenojiaBaTesb BbIJACT 337ady, CBA3aHHYIO C pa3pabOTKOM W MIpOrpaMMHON peanu3anuei
aIropuTMOB 00paboTKK MHPopManuu. B KoHIle 3aHATHSA 00y4arouie JEMOHCTPUPYIOT MOJIyYE€HHbIE
pe3ysbTaThl MPENOoIaBaTeN0 U MPH HE0OXOAUMOCTH JIENal0T paboTy Ha/l OIIMOKaMHU.

Jlo BbINIOJIHEHUSI JTAOOPATOPHBIX pabOT OOYy4arOUIUICS M3Yy4aeT COOTBETCTBYIOUIMI pasjien
teopuu. Ilepen 3aHsATHEM CTyIEHT 3HAKOMUTCS C ONKCAHHEM 3aJaHMU JJIS BBINOJHEHHUsS paloThl,
BHUMATEIILHO M3Yy4yaeT COJIepKaHUE U TOPSIIOK MPOBeaeHUs TabopaTopHOU paboThl. JlabopartopHas
paboTa IpoBOASTCA B KOMIIBIOTEPHOM Kjacce. OOydaroyecs BhIMOIHIIOT HHANBUIYAIbHYIO 3aJ1a4y
KOMITBIOTEPHOTO MOJICIMPOBAaHUsI B COOTBETCTBUM C 3aJaHMEM Ha J1abopaTopHyi0 paboTy.
[TosyuyeHHbIE pe3yibTaThl HCCIEIOBAaHUN CBOAATCS B OTYET W 3alllMIIAIOTCS MO TPAIUIIMOHHOM
METOIMKE B KJlacce Ha cienyrouieM jgadopaTopHoM 3aHsTuH. HeoOxoaumblil TeopeTHuyecKuii
MaTepuai, WHIUBUAYaIbHOE 3aJlaHKe, IIard BBINOJHEHUs J1a0opaTopHOil paboThl U TpeboBaHUE K
OTYEeTy TIpUBEIEHbl B METOAMYECKMX YKa3aHUAX, pPAa3MEUICHHbIX Ha HH(POPMAIMOHHO-
00pa3oBaTeNbHOM MOPTAJIE UHCTUTYTA.

CamocrosaTenbHas paboTa OKa3blBaeT Ba)XHOE BIMAHME Ha (HOPMHUPOBAHHUE JIMYHOCTU
OyIylIero CreIuaticTa, OHa TUTAHUPYETCST 00yJaronuMcst CaMOCTOSITeNIbHO. Kaxk Tbit oOydarommiics
CaMOCTOSITENIFHO ONpEAEISeT peKUM CBOEH pabOThl M Mepy TpyJAa, 3aTpayMBaeMOro Ha OBIJIAJICHHUE
yu4eOHBIM cojepkKaHUeM AUCUUIUIMHBL. OH BBIIOJHSET BHEAYIUTOPHYIO paboOTy M H3yueHUe
pa3zenoB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO padoTy, MO JUYHOMY HHIMBHIYaJIbHOMY IUIaHY, B
3aBHCHUMOCTH OT €T0 MOATOTOBKH, BPEMEHU U JIPYTHX YCIOBHIA.

@dopma 3aKIHYUTEIBHOTO KOHTPOJS IMPH INPOMEXKYTOUHOM arTecTaluuu — 3K3aMeH. Jlis
MIPOBEJICHUS MPOMEKYTOUHON aTTeCTallMu MO AUCHUHUIUIMHE pa3paboTaHbl (POH] OLEHOYHBIX CPEICTB
U OaJuIbHO-pEMTHHTOBas CHCTEMa OLIEHKH Y4eOHOM JesTeIbHOCTH CTyneHToB. OIleHka o
JUCLUIUIMHE BBICTABIACTCS B MH()OPMAIMOHHONW CHCTEME M HOCUT HMHTETPHUPOBAHHBIM XapakTep,
YUUTBIBAIOIIMM pe3yibTaThl OLICHUBAHMS y4acTHsl CTYAEHTOB B ayJUTOPHBIX 3aHATHUAX, KayecTBa U
CBOEBPEMEHHOCTU BBINOJIHEHHS 3aJaHUMl B XOJ€ M3y4EHHs IUCLHUIUIMHBI U IPOMEKYTOUHOU
aTTECTALIUU.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas mexHOA02Us
HeOP2aHUYeCcKUx 6eujecms
PaGouyto nporpammy coctaBui x.x.H. Epmonaesa B.A.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 18 ot 11.05.2022 ropa.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 12.05.2022 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




JIuer aktyanuzanum padoyeii nporpaMMbl AU CHUIITHHBI

[Tporpamma ogo0peHa Ha

y4eOHBIH TOJI.

[Tporokon 3acenanust kKageapnl Ne

3aBenyrommii kKageapoit

[Tporpamma ooOpeHa Ha

[Tporokon 3acenanust kKageapnl Ne

3aBenyromuii kadeapoit

[Tporpamma otobpeHa Ha

oT 20 ropna.
(IToxmuce) (®.1.0.)
YUYEOHBIH TO/I.
oT 20 ropna.
(ITonmuce) (®.1.0.)

y4eOHBIHA TOI.

[Tporoxon 3aceqanus kageapnl Ne

3aBenyromnuii kageapoit

oT 20 ropa.

(ITonmuce) (®.1.0.)



Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
DNEKTPOXUMUS

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH
o IMCIOMIIJIMHE

Tecr:

1. K npoBogHMKaM MepBOro pojia OTHOCSTCS:
ll 30JI0TO;

0 OpoH3a;

U JIaTyHb,

0 pacIuiaB XJIOPUIA HATPUS.

2. K mpoBoiHHKaM BTOPOTO POJia OTHOCSATCS:

4YTYH;

pacIiaB OKCHIa aTFOMHUHUS;

pacTBOp TIFOKO3BL;

pacTBop ¢popMuaTa HaTpHsl.

. JIMAJIEKTPUKOM SIBIISICTCSI:

anMas;

rpadur;

700HHUT;

pe3uHa.

. K mpoBogHMKaM BTOPOTO pOaa OTHOCSTCS:
pacTBOp rekcaHa B OEH301JI€;

pacTBOp aleToHa B BOJIE;

pacTBOp XJIOPOBOIOPOIA B BOJIC,
pacTBOp cephl B TEKCaHE.

. DIIEKTPOIPOBOIHOCTD — 3TO:
KOJINYECTBEHHASI XapaKTEPUCTUKA CIIOCOOHOCTH BEIIECTBA MPOBOUTD SJIEKTPUICCKUI

PrOoOOoOOoOOoYoooo

“Oooog

O

TOK;

[ CYMMApHBIA DJJICKTPUYECKUW 3apsll, NPOXOJSAIIMN Yepe3 BEIIECTBO 3a ECIUHHUIY
BPEMEHM TP NPUIIOKEHUH K HEMY Pa3HOCTH MOTEHIMANIOB B | B;

O CYMMAapHBIH 3JEKTPUYECKUIN 3apsijl BCEX YACTHUIl BEIIECTBA, cojepkalmxcs B 1 mome
BEIIIECTBA U CLIOCOOHBIX MEPEMEIIATHCS MO/ AeHCTBUEM IEKTPUUYECKOTO TOKA;

O KAueCTBEHHasl XapaKTePUCTHKA TMOABM)KHOCTH YacTHI[ BEIIECTBA, CIIOCOOHBIX
MEePEMEIIATHCS IO AEHCTBUEM BHEIIHETO JIEKTPUUECKOTO MOJIS.

6. Enununieit uamMepenus anekTponpooaumoctu B cucreMe CU sBnsercs:

O Cwm (Cumenc);

[ Om-1;

J B;

O A.

7. Ilom ynenbHOM SJIEKTPONPOBOJHOCTBIO pacTBopa djekTpoiaura B cucteme CU
MOAPa3yMeBaroT:

0 CKOpPOCTh TMepeMelieHuss (M/C) HOHOB B HEM TpU HAJIOKEHUU BHEIIHErO
ANEKTPUYECKOTO MO ¢ PA3HOCTHIO MOTeHIMaIoB 1 B;
0 DIIEKTPOTPOBOIHOCTh ~ O0BEMa  pacTBOpa,  3aKIIOYEHHOTO  MEXAY  JIBYMS

MapauleibHBIMUA  DJIEKTPOJAMHM, HWMEIOIIUMH IUIOMIaJb IOBEPXHOCTH B 1 M2Kaxaplii U
pacmoI0KEHHBIMU Ha PACCTOSHUU 1M JIpyr OT Jpyra;

O CHUJIy TOKa, BO3HHMKawmomero B 1 wm3pacTBopa, pacmojO)KEHHOTO MEXKIY ABYyMS
NapajuIeIbHBIMU IEKTPOJAaMHU IUIOMIAAbI0 | M2KaX/abli, IPU HAJOKEHUU Pa3HOCTH MOTEHIHMATIOB 1
B;

O CYMMAapHBIH 3JIEKTPUUYECKUN 3apsj npoxoasmui 3a 1 cek. uepe3 1 m3pactBopa, npu
HaJIOKEHUH Pa3HOCTHU NoTeHnaioB 1 B.

8. Y nenpHas 31€KTpOIpoBOAHOCTE pacTBopa B cucteme CU usmepsiercs B:



Be1M3;
Cm e Mm-1;
OmMm-1+ m-1;
B M.
. YaenbHast 2JIEKTPOIPOBOTHOCTE PACTBOPOB 3aBUCHT OT:
KOHIICHTPAIIUHU AJICKTPOJIUTA B PACTBOPE;
MIPUPOJIBI PACTBOPEHHOTO B HEM DJICKTPOJINTA;
MIPUIIOKEHHOH Pa3HOCTH MOTEHITNAJIOB;
TEMIEPATYPHI.
0. YaenpHast 2JIEKTPONPOBOJTHOCTD PACTBOPA CIA00TO 3JIEKTPOIMTA 3aBUCHT OT :
CTCTICHH TUCCOLIUAIINY IIEKTPOIIUTA,
BHEIITHETO JIaBJICHUS HaJl PAaCTBOPOM;
MPHJIOKEHHOW Pa3HOCTH MOTECHIINATIOB;
KOHIICHTPAIIUU 3JICKTPOJIUTA.
11. YaenbHas 2JIEKTPOMPOBOTHOCTh PACTBOPOB CHIIBHBIX AJIEKTPOJIUTOB MPH YBEIMYCHUH UX
KOHIICHTPAIIH:

A= R

OO0ooOo=000n

[ BCErja BO3pacTaerT;

0 BCET1a YMEHbBIIAECTCS;

[ CHauajia yMEHBIIIACTCs, a 3aTEM BO3PACTAET;
0 CHauaja BO3pacTaerT, a 3aTEM YMEHBIIAETCS.

12. Ha BenuuuHy yIelIbHOW 3JEKTPOIPOBOAHOCTH PACTBOPA OKA3bIBAIOT BIIMSHHE TAaKHE
CBOMCTBA HOHOB, KaK:

[ HUX OKpAacKa B pPacTBOPE;
0 BEJIMYMHA 3aps/a;

U panuyc;

0 CTEIIEHb T'UApaTaLvH.

13. VYnaenpHas 3JIEKTPONPOBOJHOCTh PACTBOPOB CIIA0BIX O3JEKTPOJIUTOB B OTIMYUE OT
CUJIbHBIX:

O C YBEJIMYEHHUEM KOHIIEHTPAIlMU BO3PACTAET B MEHbILIEH CTETIECHU;

O HE 3aBUCUT OT TEMIIEPATYPBhI;

O CHauaJla BO3pacTaeT, a 3aTEM YMEHbIIAETCS;

O IpY OJTHOM M TOM e MOJIIPHOM KOHIIEHTpAllMU BCerAa OyAeT 3HAUUTEIbHO MEHbIIIE.

14.  YMeHbllleHHWE  YAETBHOM  AJNEKTPONPOBOJHOCTH  CHJIBHBIX  AJIEKTPOJIUTOB B
KOHIIEHTPUPOBAHHBIX PAacCTBOPAX IO CPABHEHUIO C pa30aBICHHBIMH CBSA3aHO C:

O YMEHBILIEHUEM CTETIEHU AUCCOLUAINH 3JIEKTPOINTA;

O YBEJIMUEHUEM CHJI DJIEKTPOCTaTUYECKOIO B3aMMOJECHCTBHS MEKYy HOHAMY;
O 00pa3oBaHHEM acCOIMATOB (MOHHBIX ABOMHUKOB, TPOMHUKOB H T.1.);

O UHTEeHCUUKaIMeN polecca 00pa3oBaHus HOHHBIX aTMochep.

15. 3naumTtenbHO OoJblIasi CKOpOCTh ABMKEeHHA HOHOB H+u OH-B BoaHOl cpene mo
CPaBHEHHIO C APYTUMH HOHAMU OOBICHSAETCS:

O MaJbIMH pa3MePaMH 3TUX UOHOB;

0 OTCYTCTBUEM Y 3TUX MOHOB THIPaTHOM 000JI0UKH;

O scTapeTHBIM MEXaHU3MOM NEpPEMEUICHHS TaHHBIX HOHOB;

0 0O0JIBIION TNIOTHOCTBIO AJIEKTPUUYECKOTO 3apsi/ia Y JaHHBIX HOHOB.

16. VYnenpHas SIJIEKTPOIPOBOJHOCTH PAaCTBOPOB  IJNEKTPOJIUTOB IO CPAaBHEHUIO C
METATINYECKUMH NTPOBOJHUKAMHU:

l 3HAYUTEIIEHO BHINIC,

O BO MHOTO pa3 MEHBIIE;

0 HaXOJIUTCS MPUMEPHO HAa OJJUHAKOBOM YPOBHE;

O B 3aBUCHMOCTH OT MPUPOIBI MIEKTPOJIUTA MOKET UMETh Kak OoJblliee, TaK U MEHbIIIEe
3HAYCHHE.

17. DxBUBaJIEHTHAs 3JIEKTPONPOBOHOCTH B cucteme CU xapakrepusyer:

O 3JIEKTPUYECKYI0 IPOBOJMMOCTH pPAacTBOpa, COJAEpXkamero 1 Moib XHMHYECKOTO

9KBHUBAJICHTA PAaCTBOPCHHOI'O BCIICCTBA,



O IIEKTPUYECKYIO TPOBOAUMOCTh | M3pacTBOpa NEKTPOIINTA;

[ 3JIEKTPUYECKYIO MPOBOIUMOCTh 1 M3pacTBopa, cosepxamero 1 Moab 3JIeKTpOJInTa;

0 ANEKTPUUECKYIO TMPOBOAMMOCTb PACTBOpA, COAEpKAIIEro | MOJIb PACTBOPEHHOIO
BEIIIeCTBA.

18. JInst CHITBHBIX U CITA0BIX SJICKTPOIUTOB YKBUBAJICHTHAS SJICKTPOIIPOBOAHOCTE:

O BO3pACTaET C YBEITMUYCHUEM KOHIIEHTPALIMU PACTBOPA;

O BO3pACTAET C YMEHBIICHHUEM KOHIIEHTPAIIMN PacTBOPA;

O 3aBHCUT OT UX MPUPOIbL;

O BO3PACTAET C YBEJIMUYECHUEM TEMIIEPATYPBHI.

19. DkBHUBaJIEHTHAS AJIEKTPONPOBOIHOCTD JOCTUTAET MAKCUMAIbHOTO 3HAUCHUSI:

0 B HACBIIICHHBIX PACTBOPAX JIEKTPOJIUTOB;

O B CHWJIBHO Pa30aBIIEHHBIX PACTBOPAX 3JEKTPOIUTOB;

0 B PAacTBOpPax, COAEpkKAIIMUX | MOJIb paCTBOPEHHOI'O BELIECTBA,

O B PAacTBOpAX, CoepxKalux 1 r paCTBOPEHHOTO BELIECTBA.

20. B cuibHO-pa30aBIEHHBIX pacTBOpPax dJEKTPOJIUTOB AcOPHOOpETaeT HauOOoIbIIee
3HAYCHHE, T.K.:

[ B 3TOM CJIy4ya€ KOJMYECTBO HMOHOB JJIEKTPOJIMTA JOCTUIAET CBOEM MaKCUMAJIbHOM
BEJIMYMHBI,

U B3aUMOJICUCTBUS MEXY HOHAMU B PACTBOPE OTCYTCTBYIOT;

O CTENeHb TUCCOLMALINU KaK CUJIBHBIX TaK U CIa0bIX AJIEKTPOIUTOB MPUOIMKaeTCs K 1;

O 00pa3zoBaHNe HOHHBIX aTMOC(ep HEe TPOUCXOIUT.

21. Cornacno 3akoHa Konbpayma:

0 Aoo= AK+ Aa;

0 Ao=F - (uk-+ua);

O AV=Ce -V

O AV=Uk+Ua.

22. AbcomrotHas moaBmwkHOCTH HoHa UkunmuUapaBha:

O CKOPOCTH JIB>KEHMSI KATUOHA WJIM aHWOHA B HACBIILIEHHOM PacTBOPE AJIEKTPOJINTA;

0 CKOPOCTH TEIJIOBOTO JIBM)KCHHSI KATHOHOB WJIM aHUOHOB DJIEKTPOJIUTA B OECKOHEUHO-
pa30aBIEHHOM PaCTBOPE;

0 CKOPOCTH JIBIJKCHMSI KAaTHOHOB WJIM aHUOHOB 3JIEKTPOJIUTA B CHIIBHO-Pa30aBICHHOM
pacTBoOpe MpH MPUI0KEHHON pa3HOCTH oTeHIInanoB 1 B/wm;

0 CKOPOCTH JIBHKEHHSI KATHOHOB WJIM aHUOHOB JJIEKTPOJIUTA B pacTBope o0beMoM 1 M3.

23. KoHIyKTOMETpUYECKUI METO/1 aHaJIM3a OCHOBAH:

0 Ha U3MEPEHUH SKBUBAJIEHTHON AJIEKTPONPOBOIHOCTH pacTBopa AV;

O HAa W3MEpPEHUH HKBHUBAJIECHTHOW SJEKTPOMPOBOAHOCTH PACTBOpA MpU OECKOHEUHOM
pazb6aBieHNH;

O Ha U3MEPEHHUH YAEIBbHOU 3JIEKTPONPOBOJHOCTH PACTBOPA MPHU PA3HBIX KOHIIEHTPALMIX
PacTBOPEHHOTO BEIIECTBA;

O Ha U3MEPEHHUH ONTUYECKOM MJIOTHOCTH PAcTBOpA.

24. TouKy 5KBUBAJIEHTHOCTH IIPH KOHIYKTOMETPUYECKOM TUTPOBAHUH OIPENEIISIOT:

O C IOMOIBIO UHANKATOPA;

O C TIOMOIIIBIO BCIIOMOTaTEIbHOIO BEIIECTBA;

O BHU3yaJIbHO, HA OCHOBAHMM U3MEHEHHUS BHEIIHETO BUA PACTBOPA;

0 rpagu4eckuM  IMyTeM Ha  OCHOBAaHMHM  PE3KOTO0  W3MEHEHUS  H3MEPEHHOU

3JIEKTPOIPOBOTHOCTH PacTBOpa IO Mepe 100aBIeHUsI TUTPAHTA.
25. Ha ocHOBaHMM U3MEpPEHHs] OSKBUBAJIEHTHOM SJIEKTPOIPOBOJAHOCTH TIPU JTaHHOH
KOHIIEHTpaluy BeecTBa (AV) U B CHIIBHO pa30aBlieHHBIX pacTBOpax (Aoo) MOKHO ONPENIEIUTh:

0 CTENeHb TUCCOLMALIUU CIIa00Tr0 NEKTPOIINTA;

0 KOHCTAHTY JIUCCOIMAIINU C1a00T0 3JIEKTPOIUTA B PACTBOPE;
0 KOHIEHTPALUIO AJIEKTPOJIUTA B PACTBOPE;

0 Maccy U 3apsiji HOHA dJIEKTPOJIUTA B PACTBOPE.

26. [IpenenbHas >5eKTpUUYeCcKasi MPOBOAMMOCTD JIEKTPOIHTA (AC) TOCTUTAETCS:
[ B HACBIIIEHHOM PacTBOPE;



0 B pacTBOpE, cojepxkamieM | MoJb BEIIeCTBa;

O B CHJIBHO Pa30aBIIEHHOM PacTBOPE;

0 pH TeMIeparype, OJU3KoN K TeMIepaTrype KUMEHUsI pacTBOpa.

27. IlpenenbHas 3eKTpUYECKasi MPOBOAUMOCTD JIEKTPOIHTA (AC) 3aBUCHUT OT:
[ KOHIIEHTpALlUX pacTBOpa;

O CKOPOCTH JIBUKEHUSI HOHOB 3JIEKTPOJIUTA B PACTBOPE;

0 B3aUMOJICUCTBUS MEXKYy HOHAMU 3JIEKTPOJIUTA B PACTBOPE;

O pa3MepoB U IPOYHOCTH «MOHHBIX aTMOCHEpP.

28. IloBbllieHNE yNIENbHON 3JIEKTPOIPOBOIHOCTH PACTBOPOB IPU YBEJIMYEHUH TEMIIEPATYPbI
CBS3aHO C:

[ YMEHBLIECHUEM BA3KOCTH PacTBOpa;

O YBEJIMYEHUEM CKOPOCTHU JABUKEHUS HOHOB;

O C BO3pacTaHUEM CTETICHU AUCCOLUAINH CITa00T0 AIIEKTPOJINTA;

O C YMEHBIICHHEM CTENEHH JIMCCOLMALINY MOJIEKYJI PACTBOPHUTEIIS.

29. B cucreme CU 3KkBUBaNIEHTHAs AJIEKTPOIPOBOHOCTb U3MEPSETCS B :

U CM * MOIIb * CM;

N Owm-1°* MOJB * cM3;

U CM * Monb-1° M2;

O OM-1° monb-1° M2.

30. IIpu KOHAYKTOMETPUYECKOM TUTPOBAHUHU CHIIBHOM KUCIIOTHI IIEIOYbIO:

O yleabHas AJIEKTPONPOBOJHOCTh PAaCTBOPAa B TOYKE HKBUBAJIEHTHOCTU JOCTUTAET
CBOET0 MaKCUMAJIbHOTO 3HAYCHHUS,

O yleabHasl AJIEKTPONPOBOJHOCTh PAacTBOpPAa B TOYKE HKBUBAJIEHTHOCTU JOCTUTAET
CBOETr0 MUHUMAJBLHOTO 3HAUCHUS;

O B 00s3aTebHOM TIOpSIKE HEOOXOAMMO TPUCYTCTBHE  KHCIOTHO-OCHOBHOTO
WHAUKATOPA;

0 MCXOJIHBIE PACTBOPHI MOT'YT OBITh MYTHBIMU WJIM OKPAIICHHBIMHU.

31. Benuuuna QJICKTPHUYCCKOr0  3apdad, BO3HHUKAOMNIETO HaA CAWHUIC  IUJIOMIaAu
METaJUIMYECKOM IIJIaCTUHKH, OHYHIGHHOﬁ B JUCTUIIJIMPOBAHHYIO BOAY, 3aBUCHUT OT:

0 MIPUPOJIBI METAJIa, U3 KOTOPOTO BBITIOJIHEHA TUIACTUHKA;
[ TEMIIEPATYpPhl CUCTEMEI,

N 00beMa BOJIBI;

O (OpPMBI METATUTMIECKOW TJIACTHHKH.

32. Ha IMMOBCPXHOCTHU METaJNINIECKOM IIJIaCTUHKH, OHYH_ICHHOI\/’I B JUCTUJJIMPOBAHHYIO, BOAY
BCETr/J1a BOSHUKACT:

O MIOJIOXKUTENBHBIN 3apsiz;

O 3apsn paBHblIii 0;

O OTPULIATEIILHBIN 3apsifl;

U Ha OJIHOW 4aCTH IUIACTUHKY — ITOJIOKUTEIIBHBIN 3apsij, Ha IPYrol — OTpULATEIbHBIN.

33. Tlepexon KaTHOHOB MeTala C TIOBEPXHOCTH METAJUTMUECKON IUIACTUHKA B BOJY
00YyCIIOBIICH:

O TEIUIOBBIM JIBUKEHHEM HOHOB B METAJUIMYECKOM 00paslIe;

0 JIEWCTBHEM MOJIEKYJI PACTBOPHUTEINS Ha KPUCTAJUIMYECKYIO PEIIeTKY METalIa;

O nporeccamu 1updy3uu;

O THIpaTaleil  KaTHOHOB ~ MeTalula,  PAcClOJIOKEHHBIX  HAa  MOBEPXHOCTH

KPUCTAJUIMYECKON PELIETKH.
34. OTtpuuarenbHblid 3aps], BO3HUKAIONIMKA Ha MOBEPXHOCTH METAJUIMYECKOW TUIACTUHKH,
OIYIIICHHOHN B IUCTUJUIMPOBAHHYIO BOJY, O0YCIOBIIEH:

O MEPEX0/I0M aHHMOHOB M3 JKUIKOM (a3bl HA IIACTUHKY;

0 [IPUCOCIMHEHUEM aTOMaMM W HMOHAMM METAJUIOB, pPAacCIOJIOKEHHBIX B y3Jax
KPUCTAIIMYECKON PELIETKH, JIEKTPOHOB, BBICBOOOKIAIOIINXCS B X0/1€ OKUCIIEHUS MOJIEKYJ BOJBL;

O U30BITOYHBIM COJIEP)KAHUEM B KPHCTALUTMYECKOM pelieTke MeTajuia CBOOOIHBIX

AJIEKTPOHOB, 00PA3YIOMIMXCS MOCIIE TIEPEX0/la YaCTH KaTHOHOB Men+B )KHUAKYIO da3y;



O NEePex070M YacTH CBOOOIHBIX 3JEKTPOHOB M3 KPUCTAJUIMYECKON pPEIIeTKH MeTajuia B
BOJlY.

35. [InacTuHKY, BHIOJHEHHBIE U3 aKTUBHBIX MeTaioB (Mg, Zn,Fe) B pacTBope coOCTBEHHOM
COJIM, KaK ITPaBUJIO:

U 3apsKAIOTCS OTPULIATEIBHO;

0 3apsKAIOTCS MOJI0KUTEIIBHO;

U HE 3apsDKaloTCs,

0 MEHSIOT 3HAK 3apsia CO BpEMEHEM.

36. [InacTuHKH, BRIMOJHEHHBIE U3 MalloakTUBHBIX MeTauioB(Cu, Ag, Hg, Pt, Au), B pactBope
COOCTBEHHOM COJIH, KaK IMPaBHJIO:

O 3apsKarOTCsl OTPULATEIIBHO;

J HE 3apsDKaAr0TCH,

O 3apsKaAOTCS IOJ0KUTENBHO;

O B T€YEHUE JJIUTEJILHOIO BPEMEHHU MTEPUOIMUECKH MEHSIOT 3HAK 3aps/a.

37. MeTrajuin4ecKuM 3J1€KTPOJIOM Ha3bIBAETCH:

O CHUCTEMa, COCTOAIAs W3 METAUIMYECKOM IUIACTMHKH, OIYLUIEHHONM B pacIliaB
CcOOCTBEHHOI'0 METAJIJIA;

O CHUCTEMa, COCTOSILAs U3 PacTBOPOB ABYX COJI€H, KOHTAKTHPYIOUIUX JAPYT C APYroM
yepes3 MOPUCTYIO EPErOPOJIKY;

O CHUCTEMa, COCTOAllas M3 KOHTAaKTUPYIOLIUMX JAPYyr C JPyroM JABYX IUIACTUHOK,
Pa3HOPOIHBIX METAJIIOB;

O CHUCTEMa, COCTOAIlas W3 METAUIMYECKONW IUJIaCTUHKH, OIYLIEHHOH B pPacTBOp

COOCTBEHHOM €OIH;
38. LluHakoBasI IJIaCTUHKA, OMYIIEHHAs B PACTBOP CyJIb(ara IIMHKA, SIBISCTCS:

0 METaJUIMYECKUM 3JIEKTPOOM IIEPBOTO POJIA;
O METaJUTMYECKUM 3JICKTPOJOM BTOPOTO POJIA;
0 00paTUMBIM JIEKTPOJIOM;

0 HEOOPATUMBIM JIEKTPOJIOM;

39.CtanmapTHBIM  3JIEKTPOJHBIM  moTeHnuaaoM EOmims  MeTalTM4ecKkoro  3JeKTpoja
Ha3bIBACTCS:

[ MIOTEHIMAJ, YCIIOBHO ITPUHSATHIN 3a CTaHJAPT;

O HNOTEHIMAJ, KOTOPBHIH BO3ZHUKAET Ha AJIEKTPOAE IMPH ONpPEIeNEHHBIX CTaHJIAPTHBIX
SHAYCHHUAX TCMIICPATYPhI U BHCIIHETO JABJICHUSA CUCTCMBI,

O MNOTEHIMAJ, KOTOPbI BOSHUKAET Ha AJIEKTPOJIe MPU aKTUBHOCTH MOHOB METaJlIa COJIU
B pacTBOpe paBHOM 1Mmonb/am? u Temnepatypa 250C;

O MNOTEHIMAJ, KOTOPbI BOSHUKAET Ha 3JIEKTPOJie MPU aKTUBHOCTH MOHOB METaJlla COJU

B pacTBOpe OoJblieit, yem 1moinb/am?’.
40. CepebOpsiHHas IUIaCTUHKA, IIOKpBITas CIOEM XJIOpuAa cepedpa U OIyIIeHHas B
HACBIIICHHBIA PACTBOP XJIOpUIA KaJIus, IBISCTCSA:

U DJIEKTPOAOM IIEPBOIO POIa;
O 3JIEKTPOIOM BTOPOIO pOJa;
U PEAOKC-DJIEKTPOIOM;

O HEOOPaTHMBIM 3JIEKTPOJIOM.

41. B xaxoMm paay MCETallibl PpacCIlOJIOKCHBI IO BO3PACTAHHUIO HX BOCCTAaHOBUTEIbHOM
AKTUBHOCTH B PEAKIUAX MPOTEKAKOUIUX B BOJHOU CpEJIE:

0 Ag, Fe, Li, Na;

(] Zn, Al, Mg, K;

0 Na, Zn, Fe, Cu;

O Na, Ca, K, Li;

42. B kakom pAaAy HWOHBI MCTAJUIOB PACIIOJIOKCHBI IO BO3PACTAHUIO HUX OKHUCIIUTEIbHOU
AKTHBHOCTH B PEAKIUAX MPOTEKAIOIINX B BOJHOM cpese?

0 Li+, K+, Ca2+, Mg2+;

0 K+, Cu2+, Ag+, Au3+,

0 Hg2+, Ag+, Cu2+, Fe2+,



0 Mg2+, Pb2+, Al3+, Cr3+.
43. Tlo oTHOIIEHWIO K pacTBopaM cojieii MgOyaeT BBICTYNaTh B POJM BOCCTAHOBUTENS B
Clly4ae IPOTEKaHUs MEXAy HUMH peakuuu’?

O K2S04;
O FeSO4;
O CuS04;
O Na2S04.

44, TTo OTHOIIEHUIO K KaKUM MeTayziaM MoHbl Cu2+B BOJIHOM pacTBOpe OYIyT BBICTYIATh B
POJIA OKUCTUTENS?

N Ag;

O Pt;

0 Pb;

O Fe;

45. BenuuuHa 3J€KTPOIHOTO MOTEHIIUAIIA JIJIS AJIEKTPOJia BTOPOTO POJia 3aBUCHT:

0 OT KOHLICHTpalMy HOHOB METaJJIa TPYAHOPACTBOPUMOM COJIM B PACTBOPE;

0 OT KOHIIEHTPAIIM1 aHHOHA, O0IIEro ISl TPYAHOPACTBOPHUMON U XOPOIIIO PACTBOPUMOM
COJIeH;

0 OT KOHIICHTpaIlu KaTHOHOB METAJIJIa XOPOIIIO PAaCTBOPUMOM COJIH;

0 OT 00IIeH KOHIICHTPAIMH BCEX HOHOB B pacTBOPE.

46. [IpuMepoM 37€KTPOAOB BTOPOTO POJA MOTYT CIIYKHUTh:

H LUUHKOBBIN 3JIEKTPOL;

0 BOJIOPOJIHBIN JIEKTPO/I;

[ KaJIOMEJIbHBIN JIEKTPOJ;

0 CTEKJISTHHBIN AJIEKTPO/I.

47 3KCH€pI/IMeHTaJII)HO I/ISMepeHHaﬂ BCJIIMYHWHA BHeKTPOHHOFO IIOTCHIOMAaJ1a ITIOKa3bIBACT:

0 BO CKOJBKO pa3 OHA OOJIbIIIE BEJIWYUHBI MOTCHIIMAJIA CTAHJIAPTHOTO BOIOPOJIHOIO
ANEKTPOLA;

U BO CKOJIBKO pa3 OHAa MEHBIIE BEIWYMHBI MOTEHLIHAJIA CTaHAAPTHOTO BOJOPOJHOIO
ANEKTPOLA;

U HAa CKOJBKO OHA MEHbIIE HIW OONblIe BEIWYMHBI TOTEHIHANa CTaHAAPTHOTO
BOJIOPOJTHOTO JIEKTPOAA;

U a0COJIFOTHOE 3HAUYCHUE.

48. Ilorennman E2 ompenensieMoro 3JeKTpo/ia paBeH M3MEPEHHOW Pa3HOCTH TMOTEHIIMAIOB
E2-E1= AE, eciu:

U €ro BeJMYMHa OoJibllle, UeM BEJIMYMHA 3JIeKTpoJa cpaBHeHus El;

O €ro BeJIMYMHA MEHBIIIE, YEM BEIMUYNHA 3JIeKTpoja cpaBHeHus El;

U €ro BeJIMYMHA PABHA BEIUYMHE JIEKTpoza cpaBHeHus El;

O €ro BEJIMUMHA PaBHA HYJIIO.

49. Ilotennman E2 onpenensiemoro annektposa paseH El1- AE | ecnu:

O €ro BeJIMunHa 0oJIbIlIe, UeM BeJTMUMHA 3J1eKTpoia cpaBHeHus E1;

O €ro BeJIMYMHA MEHbIIIE, UeM BeIMUMHA 3JIeKTpoJia cpaBHeHus El;

O €ro BEJIMUMHA paBHA BEIMYMHE JIeKTpoa cpaBHeHus El;

J €ro BeJIMYMHA paBHa HYIIIO.

50. IIpu n3MepeHnH IEKTPOAHBIX TOTEHIIMATIOB PaBHBIM HYJIIO IPUHUMAIOT:

O CTaHJAPTHBIN MTOTEHIIMA BOJIOPOJHOTO IEKTPOJA;

O CTaHJAPTHBIN MOTEHLIUA XJIOPCEPEOPSHOTO AIIEKTPOAA;

O CTaHJAPTHBIN MTOTEHIMA KAJIOMEIBHOTO AJIEKTPOJIa;

0 NOTEHLIMA] BOJOPOAHOIO AJIEKTPOAA, HE3aBUCHUMO OT KOHIIEHTPAlUH KHUCJIOTHl B
pacTBope.

51. CranmapTHeIM WM HOPMAJIBHBIM JJIEKTPOAHBIM IOTEHLUAIOM METajljla Ha3bIBAIOT
Pa3HOCTb MMOTEHIUAJIOB:

O MEXIYy METAJIOM, IMOIPYKEHHBIM B JIUCTUIUIMPOBAHHYIO BOJXY U CTaHIAPTHBIM
BOZOPOAHBIM 3JIEKTPOIOM;

O MEXy METAJUIOM, ITOIPYKEHHBIM B paCTBOP CBOEH COJIM ¥ BOAOPOJHBIM IEKTPOJIOM;



U MEXIY METa/IoM, IOIPYKEHHBIM B PAacTBOP CBOEH COJIM C AKTHUBHOCTBIO HMOHOB
Men-+paBHoii 1Moas/mM3 U CTaHAAPTHBIM BOJAOPOIHBIM AJICKTPOJIOM;

[ ME¥K]ly PaCTBOPOM COJIA C aKTUBHOCTHIO MOHOB OJJHOMMEHHOTO MeTauia Men+paBHoit
IMob/IM3, ¥ BOJIOPOTHBIM 3JIEKTPOIOM.

52. Penokc-cucTeMaMy Ha3bIBalOTCSA PACTBOPHI, COJIEPKAIINE B CBOEM COCTABE:

] HE MEHEE ABYX BEIIECTB;

ll JIIO6BIC ABa BCHICCTBA, OJHO M3 KOTOPBIX MOXCT BBICTYIIATb B POJIM OKHCIIMTCIIA, a
BTOPOE — B POJIM BOCCTAHOBUTEIS;

0 JABa BCUICCTBA, B KOTOPBIX ATOMbI OJJHOI'O M TOTO KC 3JICMCHTA HAXOIATCS B pa3H0171
CTEIIEHU OKUCIICHUS;

O Oonmee  ABYX  BEIIECTB,  OONAJAIOIIMX  OKHCIHMTEIHbHO-BOCCTAHOBUTEIHHOU
JIBOMCTBEHHOCTBIO.

53. OxucieHHo# GopMoii peIOKC-CUCTEMBI BCET/Ia HAa3bIBACTCS TO BEIIECTBO, B KOTOPOM:

O aTOMBI 3JIEMEHTA UMEIOT OOJIBIIYIO CTEIIeHb OKUCIICHHUS;

0 ATOMBI 3JICMCHTA UMCIOT ITOJIOKUTCIIbHYIO CTCIICHb OKUCJICHUS

O aTOMBI 3JIEMEHTA UMEIOT OTPULIATENIbHYIO CTEIIEHb OKUCIICHUS;

H ATOMBI 3JICMCHTA UMCIOT MCHBIIYIO CTCIICHb OKHUCJICHHA.

54. BoccTaHoBieHHOM POPMOI PEIOKC-CUTEMBI BCETIa HA3bIBAETCS TO BEIIECTBO, B KOTOPOM:

0 ATOMBI DJICMCEHTA UMCHOT 6OJII)HIy10 CTCIICHb OKHCJICHUA,

O aTOMBI 3JIEMEHTA UMEIOT MOJIOKUTEIBbHYIO CTENIEHb OKUCIICHUS;

H ATOMBI 3JICMCHTA UMCIOT OTPUIATCIIbHYIO CTCIICHb OKUCJICHUSA

O aTOMBI 3JIEMEHTA UMEIOT MEHBIIIYIO CTEIIEHb OKUCIICHMUS.

55. Tlepexox OKHCIIEHHOW (OPMBI B BOCCTAHOBICHHYIO M HA00OPOT 3aKJIFOYAETCS TOJIBKO B
oOMeHe MEXTy HUMHU 3JIEKTPOHAMH IS CIIEAYIOUIUX PEIOKC-CUCTEM:

O Fe3+/ Fe2+;

O MnO4-/Mn2+;

0 [Fe3+(CN)6]3-/[Fe2+(CN)6]4—;

O Sn4+/Sn2+;

56. Ilepexox oxucieHHONl (opMbI B BOCCTAaHOBJIEHHYIO U Hao0OpOT KpoMme oOMeHa
JIEKTPOHAMHM COIIPOBOXKJIAETCS] yYACTHEM B 3TOM IPOLECCE IPYIMX YACTHIL JUIS CIEAYIOIUX PEJOKC-
CUCTEM:

O Cl2/2Cl-;

O BrO-/Br-;

O ClO3-/Cl-;

O Cu2+/Cu+.

57. Merajuinueckas INIACTUHKA B PEAOKC-IJIEKTPOE 3apsKAETCS MOJ0KUTEIBHO B CIIyYae:

H M30BITOYHOTO COJICPIKAHUS B PACTBOPE BOCCTAHOBIIEHHON (DOPMBI;

0 M30BITOYHOTO COJIEP>KaHUSI B PACTBOPE OKUCICHHON (OPMBI;

H OJIMHAKOBOTO COJIEPKaHUsS B PACTBOPE BOCCTAHOBIIEHHON M OKUCIICHHOM opM;

0 OpH COJEPKaHWU OKHCIEHHOW W BOCCTAaHOBIEHHOW (OpM B pacTBOpe, pPaBHOM
Imoms/mMm3.

58. MeTannnueckasl IaCTUHKA B PEIOKC-3JIEKTPO/IE 3apsiKaeTCsl OTPUIIATENBHO B Cllydae:

[ M30BITOYHOTO COICPIKAHUS B PACTBOPE BOCCTAHOBIIEHHON (DOPMBI;

0 M30BITOYHOTO COJIEP>KaHUSI B PACTBOPE OKUCICHHON (OPMBI;

[] COJIEpKaHUs B PaCTBOPE BOCCTAHOBIICHHOW M OKUCICHHOU (opM;

0 IpH COJEPKaHWU OKHCIEHHOM W BOCCTAaHOBIEHHOW (OpM B pacTBOpe, pPaBHOM
Imoms/mMm3.

59. CranapTHBIN WM HOPMAJIbHBIN PEIOKC-TIOTEHIINANl BOBHUKAET B CUCTEME:!
[ nipu t=2980C;

0 npu T=298 K u akTHBHOCTM OKHUCICHHON ¥ BOCCTAHOBIIEHHOW (opM paBHOMI
IMoas/mM3 ;
0 npu T=298 K u nr060¥ 0JWHAKOBOW aKTHBHOCTH OKHCIEHHOW M BOCCTAHOBJICHHOMU

¢dbop™m B pacTBope;



0 npu t=2980C u aKTHBHOCTH OKHCIICHHOW M BOCCTAHOBJICHHOW (opMm B pacTtBOpe
paBHO# 1Momb/mM3.

60. B ypaBHenuun HepHucra-lletepca ans pacuera BEIMUYUHBI IOTEHIMANIA PEJOKC-3IEKTPOA
N—aTo:

U BEJIMYMHA 3apsi/ia OKUCICHHOM MIM BOCCTAaHOBICHHOM (pOPMBI,

O Pa3sHOCTh MEX/ly BEJTMUMHAMM 3apsijia OKMCICHHOM U BOCCTAaHOBJIEHHOM (hopM;

O YHUCIO BJEKTPOHOB MEPEXOSIIMX OT OKUCIEHHOW (OpPMBI Ha METAUIMYECKYIO
IUIACTUHKY;

O YUCJIO 3JIEKTPOHOB, KOTOpBIE NPUHMMAECT OJHA MOJEKYJIAa WIA HOH OKHCICHHOU

b opMbI, IIpeBpalIasch B BOCCTAHOBIECHHYIO GOpMY.
61. Imerorcs OsTh OKUCIUTEILHO-BOCCTAHOBUTEILHEBIX CHCTEM:
Fe3+/ Fe2+;
Cu2+/Cu+,
Cl2/2Cl-;
BrO-/Br-;
Sn4+/Sn2+.
62. B ponu oxucnuTens mo oTHoueHuto k cucreme Fe3+/Fe2 MoryT BeICTynaTh:
O Cu2+/Cu+;
0 Cl2/2Cl-;
O BrO-/Br-;
0 Sn4+/Sn2+.
63. Mimeercs nsATh OKUCIUTEIHHO — BOCCTAHOBUTEIBHBIX CHCTEM:
Fe3+/ Fe2;
Cu2+/Cu+;
Cl2/2Cl-;
BrO-/Br-;
Sn4+/Sn2+.
64. B posii BOCCTAHOBHTEIS 110 OTHOIIEHHIO K crcTeMe BrO—/Br—moryt BeicTymath:
O Cu2+/Cu+,
0 Cl2/2Cl-;
O Fe3+/Fe2 ;
O Sn4+/Sn2+.
65. [1nacTrHa U3 UHEPTHOTO METAJIJIa B PEIOKC- DJIEKTPOJIE:

[ I A I R B A

[ R N R A

O BBICTYIIaeT B KayeCcTBE MOCPEIHHUKA MTPU OOMEHE 3JIEKTPOHAMU MEXIY OKHUCICHHOW U
BOCCTAHOBJIEHHOHU (hopMaMu;

O MIOJIBEPTaeTCsl OKHUCIEHUIO 3a CUET XUMUYECKOIO B3aMMOJECHCTBUS C KOMIIOHEHTaMU
PEIOKC — CUCTEMBI;

O MIOJIBEPTaeTCsl BOCCTAHOBJICHHIO 3a CYET XMMHMYECKOTO B3aUMOJAEWUCTBHA C
KOMITOHCHTaMH PEAOKC — CUCTCMBI,

O 3apsKACTCsl MOJIOKUTEIBHO WJIM OTPULATENBHO B 3aBUCHMOCTH OT COOTHOLICHMS

MEXy OKHCIIEHHON U BOCCTAaHOBJICHHOU (popmamu.
66. BennunHa pe1oKCc-MOTEHIIMala 3aBUCHUT OT:

[ MPUPOABI HHEPTHOI'O METAIIIIA,

N (GbOpMBI U pa3MEPOB METAIITNYECKON TUTACTUHKH;

O MIPUPOJIBI YACTHUII, 00PA3YIOMIUX PEIOKC-CUCTEMY;

N KOHIIEHTPAILlUi KOMIIOHEHTOB PEIOKC-CUCTEMBI B PACTBOPE.

67. 3nauenus EQ nisa penokc-37aeKTpo1oB:

N ONPENENSAI0T  SKCHEPUMEHTAIBHO  OTHOCUTENIBHO  CTAHAAPTHOTO  BOJOPOJHOTO
ANEKTPOJA;

N paccUMTHIBAIOT MO ypaBHeHUIO HepHera;

O OTIPENIETISIOT SKCIEPUMEHTAITHPHO OTHOCUTEIBHO JTF0OOT0 METAIITHYECKOTO JIEKTPOIA;

0 paccuMTHIBAIOT O ypaBHeHuUIo [letepca.

68. IIpu onpenenenun 3Havenust EQnisa penokc-3mekTpoaa:



O KOHIIGHTPALMU WJIM aKTUBHOCTH OKHCIICHHOH M BOCCTaHOBJIECHHOH (OpM B pacTBOpe
JIOJKHBI OBITH OTMHAKOBBIMH;

O akTuBHOCTH Apyrux vactun (H+, OH-u T.1.), npuHMMaonmx y4yactue B Ipolecce
nepexoja OKHCICHHOH (OPMBI B BOCCTaHOBJICHHYIO, JIOJDKHA OBITh paBHA aKTHBHOCTH OKHCIICHHOW
WA BOCCTAHOBJICHHOU (hopM;

O akTUBHOCTH Apyrux uvactun (H+, OH-u T.1.), npuHMMaronmx ydactue B Ipoliecce
nepexoaa OKUCIEHHON (OPMbI B BOCCTaHOBIICHHYIO, IOJDKHA OBITh paBHa 1Moib/1M3;

O AKTUBHOCTH BOJIbI B PACTBOPE JI0JKHA ObITh paBHA 1Mob/nM3.

69. lucddy3noHHBIC TOTEHIINATHI BO3HUKAIOT:

O Ha TpaHMIE CONMPUKOCHOBEHMS [BYX pPACTBOPOB C OJMHAKOBOM KOHIEHTpaluen
OJIHOTO U TOTO K€ BELIECTBA;

O Ha TPaHUIIE CONPUKOCHOBEHUS JBYX PACTBOPOB C Pa3HBIMU KOHIICHTPALIUSIMU OJHOTO
Y TOT'O XK€ BEILIECTBA;

O Ha TpaHMIIE CONMPUKOCHOBEHUS JBYX PAacCTBOPOB Pa3HBIX BEIIECTB C OJMHAKOBOMU
KOHIIEHTpaLUEH;

O Ha TPaHUIE CONPUKOCHOBEHHS JBYX PACTBOPOB Pa3HBIX BEIECTB C HEOJAMHAKOBOMU
KOHIIEHTpaLHE.

70. IlpuuyrHa BO3HUKHOBEHUS U (HY3MOHHOTO MOTEHIIMAA 3aKIF0YaeTCs B:

U Pa3JIMYHOMN NPUPOJE PACTBOPEHHBIX BELIECTB;

O crenupuIecKX CBOMCTBaX PacTBOPUTEIIS;

0 BJIMSIHUM BHEILHUX YCJIOBUH (TeMIlepaTypbl, 1aBJIE€HUS U T.11.);

O pa3IMYHOM MOABMKHOCTH HOHOB PACTBOPEHHBIX BEILIECTB.

71. Incdhy3noHHBINA TOTEHIIMAT BOSHUKHET ITPH COIPUKOCHOBEHUH:

O JIBYX PacTBOPOB OJTHOTO M TOTO K€ HEAJIEKTPOJIUTA C PA3IMUHBIMU KOHIIEHTPALUSIMH;

O JIBYX PACTBOPOB OJIHOTO U TOT'O K€ HEUIEKTPOJIUTA C OAMHAKOBBIMU KOHLICHTPALUSIMU;

O JIBYX PAcTBOPOB OJHOTO M TOT'O K€ AJIEKTPOJIUTA C Pa3HBIMU KOHIICHTPAIUSIMHU;

O JIByX PACTBOPOB Pa3HBIX 3JIEKTPOJUTOB C OJIMHAKOBBIMU KOHILIEHTPALIUSIMH.

72. Ilpu cMeMIMBaHUK PACTBOPOB OJHOIO U TOT'O K€ BELIECTBA, HO C PA3HOM KOHIIEHTPALMEH:

0 OoJsiee pa30aBIEHHBIN pacTBOpP MNPUOOPETAET 3apsij, COBMAMAIONIMNA IO 3HAKy C
3apsioM OoJiee MOABUKHBIX HOHOB,;

0 OoJsiee pa30aBIEHHBIN pacTBOpP MNPUOOPETAET 3apsij, COBMATAIONIMNA IO 3HAKy C
3apsI0M MEHeeE MOJBUKHBIX HOHOB;

O 0oJiee KOHIIEHTPUPOBAHHBIM PAacTBOp MpHOOpeTaeT 3HaK 3apsiia, COBNAAAIOIIUN IO
3HAKYy C 3aps10M MEHEE MOABUKHBIX HOHOB;

O 0oJiee KOHIIEHTPUPOBAHHBIN PAacTBOp MpHOOpeTaeT 3HaK 3apsijia, COBMNAAAIOIIMN IO

3HAKY C 3aps/10M 0oJiee MOIBUKHBIX HOHOB.
73. 1nuddy3roHHBINH TOTEHIIAI:

O CYILLECTBYET B CUCTEME NPOIOJIKUTEIIBHOE BPEMS;

O BO3HUKAET B OMOJOrMYECKUX O0BEKTaX MPH MOBPEKICHUN 000JI0YEK KIIETOK;

O MIOCTETNEHHO C 3aBeplLIeHHEM Mpolecca Tuddy3un B TeyeHue 1-2 yacoB yMEHbIIAETCs
JI0 HYJISL;

O COXpaHseT HEU3MEHHBIM CBOE€ 3HAYEHME Ha TMPOTSHKEHHMH BCEro Iepuoja
CYIIIECTBOBAHMSI.

74. MeMOpaHHBII MOTEHIA BO3HUKAET:

O IIpY HEPaBHOMEPHOM pacIpeieICHUH HOHOB OJHOIO U TOTO K€ BHJIa 110 00€ CTOPOHBI
MeMOpaHsI;

O B pe3yJbTaTe 0OMEHa HOHAMH MEXIYy caMoil MeMOpaHOIl U pacTBOPOM;

O B pe3ysibTaTe 0OMeHa JIEKTPOHAMU MEX1y MEMOpaHO! U MIOHAMHU B PAaCTBOPE;

O BCJIE/ICTBHE NIEPEX0/Ia JIEKTPOHOB Yepe3 MEMOpaHy OT OJHUX MOHOB K JPYTHM.

75. OcoOeHHOCThIO MEMOPAHHOTO MOTEHIMAaNla ABJSETCS TO, YTO B COOTBETCTBYIOIIEH eMy
AIEKTPOJHON PEAKIUU:

O NPUHUMAIOT Y4aCTHE TOIBKO JIEKTPOHBI;

O HE IPUHUMAIOT Y4acTHE JIEKTPOHBI,

O IPOMCXOIUT OOMEH TOJIbKO HOHAMH MEXy MEMOPaHOM U pacTBOPOM;



O OPOMCXOTUT OOMEH, KaKk HOHaMM, TaK M DJCKTPOHAMH MEXIy MeMOpaHOW u
pPacTBOPOM.

76. B HOHO-CENEKTUBHBIX WJIM MEMOPAaHHBIX JIEKTPOJIax MO 00€ CTOPOHBI MEMOpaHBbI:

O B PACTBOPE MPUCYTCTBYIOT OJHU U T€ K€ HOHBI C OJMHAKOBOW KOHLICHTPALUEH;

O B PAcTBOpPE MPUCYTCTBYIOT pa3HbIE€ MOHBI, HO C OIMHAKOBON KOHILIEHTpALUEH;

O B PACTBOPE MPUCYTCTBYIOT OJHU U T€ K€ HOHBI, HO C pPa3HOM KOHLICHTpALUEH;

O B PACTBOPE MPUCYTCTBYIOT pa3HbIE HOHBI C HEOJMHAKOBOM KOHLIEHTpALIUEH.

77. KoHLieHTpanus onpeaesiseMblXx HOHOB B MEMOPaHHOM 3JIEKTPOE JOKHA OBITh:

U IIOCTOSIHHOM ¢ BHYTPEHHEN CTOPOHBI MEMOpaHHBI,

O HOCTOSIHHOM KaK ¢ BHEILIHEH, Tak U ¢ BHYTPEHHEH CTOPOHBI MEMOPAHBI;

U IIOCTOSIHHOW € BHEIIHEW CTOPOHBI MEMOpaHBIL;

O OJIMHAKOBOM KakK C BHEIIIHEH, TaK U C BHYTPEHHEH CTOPOHBI MEMOpaHBbI.

78. Pa3HOCTh MOTEHIMAJIOB MEMOPAHHOTO AJIEKTPOa 3aBUCHUT:

O TOJILKO OT ITOTEHIMaJIa, BOZHUKAIOLIET0 HAa BHYTPEHHEH CTOPOHE MEMOpaHbI;

O TOJILKO OT MOTEHIMaJa, BOZHUKAIOUIETO Ha BHEUTHEH CTOPOHE MEMOpaHbI;

O KaKk OT IMOTEHI[Maljla, BO3ZHUKAIOIIET0 Ha BHYTPEHHEW CTOpPOHE MeMOpaHbl, Tak U OT
NOTEHIIMAaJa, BO3HUKAIOIIEr0 Ha BHEIIHEH CTOPOHE MEMOPAaHHI;

O OT KOHIIEHTPALMH ONpeAesieMbIX HOHOB B paCTBOPE C BHELIHEH CTOPOHBI MEMOPAHHBI.

79. 'anpBaHMYECKUE IITEMEHTBHI:

O ABJIAIOTCS HCTOYHUKAMHU [TOCTOSIHHOT'O TOKA;

O ABJIIOTCS HCTOUHUKAMHU [IEPEMEHHOI0 TOKa,

O npeoOpasyloT  XMMHUYECKYI0  HSHEpPIrUi0,  BBIICISIONIYIOCS INPH  IPOTEKAHUHU
OKHUCJIUTEIBHO — BOCCTAHOBUTEJIBLHON PEAKIIMU B 3JIEKTPUUECKYIO;

O npeoOpasyloT  XMMHUYECKYI0  HSHEpPIrui0,  BBIICISIONIYIOCS INPH  IPOTEKAHUHU

OKHCITUTEIBHO — BOCCTAHOBUTEIHLHOM PEAKIINH, B TETUVIOBYIO MJIM MEXAHHUYECKYIO.
80. 3HaueHus MX PEAOKC-MIOTCHIIMAIOB PAaBHBI, COOTBETCTBEHHO:
0,771B;
0,16B;
1,36B;
0,76B;
0,153B.
. 3HaUEHUS UX PEIOKC-TIOTEHIIUANIOB PaBHBI COOTBETCTBEHHO:
0,771B;
0,16B;
1,36B;
0,76B;
0,153B.

Oooooxxooood

Oo6ulee pacnpeneseHne 6aJJI0B TEKYIIEr0 KOHTPOJIS 10 BUIAaM Y4eOHBIX padoT JJIsl CTY1€HTOB

N P-xonTposs 1, Tect, 2 mpak. 5 cemectp - 20; 6 cemecTp -
PelituHr-koHTpOIH 1
3aganus, 1 1a0. 3aganue 15
. P-kontpouns 2, Tect, 4 npaxk. 5 cemectp - 40; 6 cemecTp -
PeliTuHr-KOHTpOIIB 2
3aJaHus, 2 1a0. 3aJaHue 15
. P-kontpouns 3, Tect, 2 npaxk. 5 cemectp - 20; 6 cemecTp -
PeiiTuHr-KOoHTpOIIH 3
3ajgaHus, 1 1a0. 3aganue 15
[Tocemenue 3anaTnil [Tocemenue 3anaTHit 5 cemectp - 5; 6 cemecTp -
CTY/IEHTOM CTYIEHTOM o)
JlonoaHHUTENbHbIE OallIbl JlonosHUTENbHbBIE OalIbI 5 cemectp - 5; 6 cemecTtp -
(6oHyCHI) (6onyCHI) 5




BrinosineHue ceMecTpoBoro BrinosiHeHue ceMecTpoBOro
. . 5 cemectp - 10; 6 cemecTp -
IIJIaHa CaMOCTOSATCIIbHONU IIJIaHa CaMOCTOSATCIIbHOU 5
paboThI paboThl
DKk3amMeH 6 cemectp - 40

2. HpOMe)KyTO‘IHaH arrecragus 1o JMCuMIlJimHe
Ilepeyenb BONpPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOH (pu
HAJINYMH)

TecTbl

[1K-1

biok 1 (3HaTh)

1. K mpoBogHIKaM EPBOTO POJa OTHOCSTCS:
30J10TO;

OpoH3a;

JaTyHb;

pacriuiaB XJIOpUIa HATPUSI.

. K mpoBogHIKaM BTOPOTO pO/ia OTHOCSTCS:
IYr'yH,

pacrIiaB OKCHAa aTFOMHUHUS;

pPacTBOP TITIOKO3HI;

pacTBop ¢popMuaTa HaTpHs.

. JIMDIIEKTPUKOM SIBIISCTCS:

anmas;

rpadur;

700HHT;

pe3uHa.

. K mpoBoHIKaM BTOPOTO pOJIa OTHOCSTCS:
pacTBOp rekcaHa B OEH3011e;

pacTBoOp arieToHa B BOJIE;

pacTBOp XJIOPOBOIOPO/IA B BOJIE;
pacTBOp cephl B TEKCaHE.

. DIIEKTPOIPOBOIHOCTD — 3TO:
KOJIMYECTBEHHAS XapaKTePUCTHKA CITIOCOOHOCTH BEIIECTBA MPOBOJIUTD JICKTPHUSCKUAN

APOoOoOOooOoYoooodhooood

“OoOooog

O

TOK;

[ CYMMApHBIA DJJICKTPUYECKUW 3apsll, MNPOXOJSAIIMNA Yepe3 BEIIECTBO 3a ECIUHUILY
BPEMEHU MPU NPUIIOKEHUHU K HEMY pa3HOCTH NMOTeHIMajoB B 1 B;

[ CYMMApHBIN 3JIEKTPUYECKUI 3apsii BCEX YACTHIl BELIECTBA, coaepkamuxcs B 1 Mome
BEIIIECTBA U CIIOCOOHBIX MEePEMEIATHCS MO ACUCTBUEM AIEKTPUUECKOTO TOKA;

[ KaueCTBCHHAs] XapaKTePUCTHUKA TIMOJBMIKHOCTH YACTHI[ BEIIECTBA, CIOCOOHBIX
MEPEMEIIATHCS MO/ JEHCTBUEM BHELTHETO 3JIEKTPUYECKOTO TTOJIS.

6. Ennaunen u3aMepeHus 3JeKTponpoBoauMoctu B cucteMe CU aBnsiercs:

O Cwm (Cumenc);

[ Om-1;

J B;

[ A.

7. Ilop ynenapHON HSIEKTPONPOBOJHOCTBIO pacTBOpa »diekrponutra B cucreme CU
MOJpa3yMeBaroT:

O CKOpPOCTh TMepeMelieHuss (M/C) HOHOB B HEM TP HAJIOKEHWU BHEIIHEro
3JIEKTPUYECKOTO MOJIS C pa3HOCThIO MOTEHIUAIOB 1 B;
O AIIEKTPOTPOBOTHOCTh ~ O00BEMa  PAcTBOpPA,  3AKIIOYCHHOTO  MEXKIY  JBYMS

napauieIbHBIMU  JJICKTPOJAaMH, HWMEIOIUMH IUIOMIAJb TMOBEPXHOCTH B | M2Kaxapld U
PacIoJIOKEHHBIMHU Ha PacCTOSTHUU 1M APYT OT ApyTa;



0 CHUJy TOKa, BO3HHKawmero B 1 wM3pacTBopa, pacmojOKEHHOTO MEXIy ABYyMs
napasulebHBIMU 3JIEKTPOJAMHU TUIOMAABI0 1 M2KaXKAbli, MPU HAJIOKEHUH PAa3HOCTH MOTEHIHAIOB |
B;

] CYMMApHBIN 3JICKTPUUYECKUH 3apsij mpoxoasamuid 3a 1 cex. yepe3 1 m3pactBopa, npu
HAJIO’)KEHUH PA3HOCTHU MOTeHIManoB 1 B.

8. YienbHas 3leKTpONpOBOAHOCTE pacTBopa B cucteMe CHU usmepsercs B:

Be1M3;

Cm e Mm-1;

Om-1¢ m-1;

BewMm.

. Y enbHas 3JIeKTPOIPOBOIHOCTh PACTBOPOB 3aBUCHUT OT:
KOHIEHTPALUU 3JIEKTPOJIUTA B PACTBOPE;

MPUPOJIBI PACTBOPEHHOTO B HEM DJICKTPOJIUTA;
MPUJIOKEHHOM Pa3HOCTH MOTEHIINAJIOB;
TEeMIIepaTyphI.

0. YaenpHasi 3IEKTPONPOBOTHOCTD PACTBOPA cIab0Oro 3JEeKTPOIUTA 3aBUCUT OT :
CTEINEHU JUCCOIMAIINY AICKTPOIIUTA;

BHEIITHETO JIaBJICHUS HaJl PACTBOPOM;
MPUIOKEHHOMN pa3sHOCTH MOTEHIINAJIOB;

O KOHIEHTPAIIUU JIEKTPOIIUTA.

11. YaenbHast 37€KTPONPOBOAHOCTh PACTBOPOB CHUIIBHBIX AJIEKTPOJIUTOB MPU YBEIMUYCHUH UX
KOHIEHTPAIUU:

= R R

OOO=Z=O0OoO0onOnd

[ BCErja BO3pacTaerT;

0 BCET1a YMEHbIIIACTCS;

[ CHauajia yMEHBIIIACTCs, a 3aTEM BO3PACTAET;
0 CHauajia BO3pacTaeT, a 3aTEM YMEHBIIIAETCS.

12. Ha BenuuuHy yJEIbHON 3JIEKTPONPOBOJAHOCTH PACTBOpPA OKA3bIBAIOT BIIMSHUE TaKHE
CBOMCTBA MOHOB, KakK:

U HAX OKpacKa B pacTBOpE;
[ BEJIMYMHA 3apsaa;

U panuyc;

[ CTEIEHb THApPATALIUH.

13. VpenpHas 3IEKTPONPOBOJHOCTH PACTBOPOB CHAOBIX 3JEKTPOJIUTOB B OTIMYHE OT
CUJIbHBIX:

l C YBCJIIMYCHUEM KOHIOCHTpAI BO3PaCTacT B MCHBIIICH CTCIICHU,

(] HC 3aBUCHUT OT TEMIICPATYPHI;

l CHadalia BO3pacTacT, a 3aTCM YMCHbBIIACTCA,;

(] npu OJHOM U TOM XKe MOJ'IHpHOfI KOHIICHTpAauu BCeraa 6y)ICT 3HAYUTCIIbHO MCHBIIIC.

14.  YMeHbllleHHWE  YAENBHOM  AJIEKTPONPOBOJHOCTH  CHJIBHBIX  JJIEKTPOJIUTOB B
KOHIIEHTPUPOBAHHBIX PacTBOPAaX MO CPABHEHUIO C pa30aBICHHBIMU CBSA3aHO C:

O YMEHbILIEHUEM CTETIEHU AUCCOLUAINH JIEKTPOINTA;

O YBEJIMUEHUEM CHJI DJIEKTPOCTATUYECKOIO B3aUMOJEHCTBHS MEKYy HOHAMY;
O o0pa3oBaHHEM acCOIMATOB (MOHHBIX ABOMHUKOB, TPOMHUKOB H T.1.);

O UHTEeHCUUKAIMEN poliecca 00pa3oBaHUs HOHHBIX aTMochep.

15. 3HauuTenpbHO OOJBINAs CKOPOCTh nBrKeHHS HWOoHOB H+u OH-B BomHO#W cpene 1o
CPaBHEHHIO C IPYTHUMH UOHAMH OOBSICHSIETCS:

O MaJbIMH pa3MePaMH 3TUX UOHOB;

0 OTCYTCTBUEM Y 3TUX MOHOB T'MIPATHOM 000JI0UKH;

O scTapeTHBIM MEXAHU3MOM NEPEMEUICHHS TaHHBIX HOHOB;

0 0O0JIBIION TNIOTHOCTBIO AIEKTPUUECKOTO 3apsijia Y JAHHBIX HOHOB.

16. VYnenpHas SIJIEKTPOIPOBOJHOCTH PAaCTBOPOB  AJIEKTPOJIUTOB IO CPAaBHEHUIO C
METAITINYECKUMHU NTPOBOHUKAMHU:

0 3HAYUTEIIEHO BHIIIE,

U BO MHOI'O pa3 MEHBIIIE;



O HAaxOJUTCs IPUMEPHO HA OJJUHAKOBOM YPOBHE;

O B 3aBUCHUMOCTH OT NMPUPOABI ATEKTPOIUTA MOKET UMETh Kak Oosblliee, TaK U MEHbIIIEe
3HauYEHUE.

17. DxBUBaJIEeHTHAA JIEKTPONPOBOHOCTh B cucteMe CU xapakTepusyer:

O JIEKTPUYECKYIO IPOBOJUMOCTb PpacTBOpPa, COAEpKamero | Moyib XMMHUYECKOIO
SKBHBAJICHTA PACTBOPEHHOTO BEILIECTBA;

O IIEKTPUYECKYIO IPOBOJUMOCTH 1 M3pacTBOpa 31EKTPOIUTA;

O ANEKTPUUYECKYIO MMPOBOJIUMOCTh 1 M3pacTBopa, coaepkaiiero 1 MoJib 3IeKTPOINTa;

O JIEKTPUYECKYIO IPOBOJAMMOCTb PACTBOPA, COAEpXkallero 1 Moib pacTBOPEHHOIO
BEIIIeCTBA.

18. J1y1 CHITBHBIX M CIa0BIX JIEKTPOIUTOB SKBUBAJICHTHAS SJICKTPOIPOBOAHOCTD:

O BO3pACTaeT C YBEITUUYECHUEM KOHIIEHTPAILMU PacTBOPaA;

O BO3pacTaeT C YMEHbLIEHUEM KOHLIEHTPALUU PacTBOPa;

O 3aBHCUT OT UX MPUPOIbL;

O BO3pacTaeT C YBEIMUYEHUEM TEMIIEPATYypPHI.

19. DkBHUBaNIEHTHAs YIEKTPOIPOBOJHOCTD JOCTUTAET MAKCUMAIBHOTO 3HAYCHHUS:

0 B HaCBILIEHHBIX PACTBOPAX 3JIEKTPOIUTOB;

O B CHJIBHO Pa30aBlIEHHBIX PACTBOPAX JEKTPOJIUTOB;

O B PAacTBOpaX, COAEpkKaIMUX | MOJIb paCTBOPEHHOI'O BELIECTBA,

O B PAacTBOpAX, COAepkKalux 1 T paCTBOPEHHOTO BELIECTBA.

20. B cuibHO-pa30aBIEHHBIX pAcTBOPax JJIEKTPOJIUTOB ACTIPHOOpETaeT HamOOIbIIee
3Ha4YeHue, T.K.:

[ B 3TOM CJIy4ya€ KOJIMYECTBO HMOHOB JJIEKTPOJIMTA JOCTUTAET CBOEM MAaKCHMAJIbHOMN
BEJIMYMHBI,

U B3aUMOJICUCTBUS MEXY HOHAMU B PACTBOPE OTCYTCTBYIOT;

O CTENEeHb TUCCOLNALNU KaK CUJIBHBIX TaK U CIa0BbIX AJIEKTPOIUTOB MPUOIMKAeTCs K 1;

O 00pa3zoBaHNe HOHHBIX aTMOC(]ep HEe TPOUCXOIUT.

21.Cornacho 3akoHa Konbpayua:

0 Aoo= AKk+ Aa;

0 Aoo=F - (ux-+ua);

O AV=C- -V

O AV=Uk+Ua.

22. AGcomoTHas moaBmwkHocTh noHa UkmmmnUapaBHa:

O CKOPOCTH JIBUKEHUS KATUOHA WJIM aHUOHA B HACBIIIEHHOM PACTBOPE AJIEKTPOJINTA;

O CKOPOCTH TEIJIOBOTO JIBM)KEHUS KaTHOHOB WJIM aHMOHOB 3JIEKTPOJIUTAa B OECKOHEUHO-
pa30aBIEHHOM pacTBOPE;

O CKOPOCTH JIBUYKEHUS! KaTHOHOB WMJIM AaHHOHOB 3JIEKTPOJINTA B CHJIbHO-Pa30aBICHHOM
pacTBOpe NpH NMPUIOKEHHON pa3HOCTH NMOTeHIHanoB 1 B/M;

0 CKOPOCTH JIBHKEHHSI KATHOHOB WJIM aHUOHOB JJIEKTPOJIUTA B pacTBope o0beMoM 1 M3.

23. KoHyKTOMETpUYECKUI METO/1 aHaJIn3a OCHOBAH:

O Ha U3MEPEHUH SKBUBAJIEHTHON AJIEKTPONPOBOIHOCTH pacTBopa AV;

O Ha M3MEPEHUH SKBUBAJICHTHOH >JIEKTPOMPOBOAHOCTH pacTBOpa MpH OECKOHEYHOM
paz0aBiieHUH;

O Ha U3MEPEHNH YI€IbHON AIEKTPONPOBOJIHOCTH pacTBOpa MPHU Pa3HbIX KOHIIEHTPALMSIX
pPacTBOPEHHOI'O BELIECTBA;

O Ha U3MEPEHUH ONTUYECKOM INIOTHOCTH pacTBOpa.

24. TouKy SKBUBAJIEHTHOCTH IIPH KOHTYKTOMETPUYECKOM TUTPOBAHUH OIIPEIEIISIOT:

O C TIOMOIIIBIO MHUKATOPA;

O C TIOMOIIIBIO BCIIOMOTATEIbHOTO BEIIECTBA;

O BH3YaJIbHO, HA OCHOBAaHMH N3MEHEHHUS BHELIHETO BUJIa PACTBOPA;

O rpaguyeckuM MyTeM Ha  OCHOBAaHMU  PE3KOr0  HW3MEHEHHUS  HU3MEpPEHHOMU

AIIEKTPOTPOBOTHOCTH PACcTBOpPA IO Mepe A00aBICHHS TUTPAHTA.
25. Ha oOCHOBaHMHM U3MEPEHHUS HSKBUBAJCHTHOW 3JIEKTPONPOBOJHOCTH MPH JTAHHOMN
KOHIIEHTpaIu BemecTBa (AV) 1 B CHIBbHO pa30aBIIEHHBIX PacTBOPax (Ac0) MOKHO ONPEACTUTh:



0 CTETICHb TUCCOLHUAIINU CIIA00TO AIEKTPOIIUTA;

O KOHCTaHTY JUCCOIMALNU €1a00T0 3JIEKTPOJIUTA B pACTBOPE;

0 KOHIICHTPALIMIO 3JIEKTPOJIUTA B PACTBOPE;

O Maccy U 3apsiji HOHA 3JIEKTPOJIUTA B PACTBOPE.

26. IlpenenbHast AMEKTPUYECKast IPOBOJAUMOCTH SJEKTPOIUTA (A00) TOCTUTACTCS:
O B HACBILIEHHOM PacTBOPE;

O B PacTBOpE, cozeprkalieM 1 MoJib BEIIECTBA;

O B CHJIBHO Pa30aBIIEHHOM PacTBOPE;

0 IpH TeMIIeparype, OJU3KON K TeMIIepaType KUIICHUS PacTBOpa.

27. IlpenenbHas 3JIeKTpUYECKasi MPOBOAUMOCTD JIEKTPOIHTA (AC) 3aBUCHUT OT:
[ KOHIIEHTPALUX pacTBOpa;

O CKOPOCTH JIBUKEHUSI HOHOB 3JIEKTPOJIUTA B PACTBOPE;

0 B3aUMOJICUCTBUS MEXKy MOHAMHU 3JIEKTPOJIUTA B PACTBOPE;

O pa3MepoB U MPOYHOCTH «MOHHBIX aTMOCHEP.

28. IloBbllieHNE yIENbHON 3JIEKTPOIPOBOIHOCTH PACTBOPOB IPU YBEJINYEHUHN TEMIIEPATYPbI
CBSI3aHO C:
YMEHbILIEHUEM BS3KOCTU PacTBOPa;
YBEJIMYEHUEM CKOPOCTH JBH)KEHUSI HOHOB;
C BO3pacTaHUEM CTEIIEHU AUCCOLMALUY CI1a00Tr0 IEKTPOIINTA;
C YMEHbILIECHUEM CTETIEHH JTUCCOLUAINN MOJIEKYJl paCTBOPUTEIIS.
29. B cucreme CU sKkBUBaNIEHTHAs AJIEKTPOIPOBOIHOCTD U3MEPSETCS B :

OOoOnd

U CM * MOIIb * CM;

N Owm-1°* MOJB * cM3;

U CM * Monb-1° M2;

0 Om-1°* MOab-1° M2.

30. IIpu KOHAYKTOMETPUYECKOM TUTPOBAHUU CUIIBHON KUCIIOTHI IIEIOYbIO:

N yeNbHAsT AJIEKTPONPOBOJAHOCTh PAacTBOPa B TOYKE OJKBUBAICHTHOCTU JIOCTUTACT
CBOETO MaKCHMAaJIbHOTO 3HAYCHMUS,

N yAeNIbHAsl AJIEKTPONPOBOJAHOCTh PacTBOpa B TOYKE OJKBUBAICHTHOCTU JIOCTUTAET
CBOET'0 MUHHMAIIbHOI'O 3HAUCHHS;

N B 00s3aTeIbHOM TMOpSAKE HEOOXOAMMO TPHUCYTCTBHE  KHCIOTHO-OCHOBHOTO
WHJUKATOPA;

N MCXOJIHBIE PACTBOPBI MOT'YT OBITHh MYTHBIMHU WJIM OKPAIIEHHBIMHU.

bnok 2 (ymetsn)
1.BenmnunHa 3EKTPUYECKOTO 3apsA/a, BOSHUKAIOIIETO0 HA €IMHULE TUIOIAA METaNINYECKOU
IUTACTUHKH, OMYIIEHHOHN B IUCTUJUIMPOBAHHYIO BOJY, 3aBUCHUT OT:

0 MIPUPOJIBI METAJUIA, U3 KOTOPOTO BHITIOJIHEHA TJIACTHHKA;
[ TEMIIEPATYpPhl CUCTEME,

N 00BbeMa BOJIBI;

O (OpPMBI METAUTMICCKOW TJTACTHHKH.

2. Ha IMOBCPXHOCTHU METaJTHYECKOI IJIACTUHKH, OHYLHCHHOﬁ B JUCTUJJIMPOBAHHYIO, BOAY
BCEr/J1a BOSHUKACT:

0 MIOJIOXKUTENBHBIN 3apsiz;

U 3apsan paBHblIi O

0 OTPULIATEIILHBIN 3apsif;

U Ha OJIHOW YaCTH IUIACTUHKU — IOJIOKUTEIBHBIN 3apsij, Ha IPYrol — OTpULIATEIbHBIN.

3. Ilepexon KaTHMOHOB MeTaula C TOBEPXHOCTH METAIITMYECKONW TUIACTUHKA B BOIY
00YyCIIOBIICH:

O TEIUIOBBIM JIBUKEHHEM HOHOB B METAJUIMYECKOM 00paslie;

0 JIEWCTBHEM MOJIEKYJI PACTBOPHUTEIIS HA KPUCTAJUIMUECKYIO PEIIETKY METala;

O nporeccamu 1updy3uu;

O THpaTanuel  KaTHOHOB ~ METa/ula,  pacllOIOKEHHBIX ~ Ha  TIOBEPXHOCTH

KPUCTAJUIMYECKOU PELICTKH.



4. OtpuuatenbHbId 3aps]l, BO3HUKAIOIIMKA Ha TMOBEPXHOCTH METAJUIMYECKOM IJIACTUHKH,
OIYIICHHOHN B AUCTUJUIMPOBAHHYIO BOlY, O0OYCIIOBJIECH:

U Nepexo0M aHHOHOB M3 KUAKON (a3bl Ha IJIACTUHKY;

O IPUCOCAVHEHHEM AaTOMaMHd M HMOHAaMU METaUIOB, PpACIOJOKEHHBIX B y3Jax
KPUCTANTNIECKOHN PEIIETKH, FIEKTPOHOB, BEICBOOOXKTAIOIIMXCS B XOZI€ OKUCICHHSI MOJICKYJT BOJIBI;

O U30BITOYHBIM COJIEPKAHUEM B KPHCTANIMYECKOM pelieTke MeTamia CBOOOJIHBIX
AIIEKTPOHOB, 00PA3YIOMIMXCS MTOCIIE MEePEX0/Ia YaCTH KaTHOHOB Men+B XKHUAKYIO0 ¢a3y;

O HEePeX0A0M YacTH CBOOOJHBIX 3JEKTPOHOB M3 KPUCTAJUIMYECKON PEIIETKH MeTajuia B

BOZY.
5. IlmacTUHKY, BBHIMOJHEHHBIC U3 aKTUBHBIX MeTauioB (Mg, Zn,Fe) B pacTBope coOCTBEeHHON
COJIY, KaK IIPaBUJIO:

0 3apspKAOTCS OTPULIATEIIBHO;

[ 3apsKAOTCS MOJIOKUTEIIBHO;

J HE 3apsDKar0TCH;

[ MEHSIOT 3HAK 3apsiia CO BPEMEHEM.

6. [lnacTuHky, BRINIOJIHEHHBIE U3 MaoakTuBHBIX MeTtauioB(Cu, Ag, Hg, Pt, Au), B pacTtBope
COOCTBEHHOM COJIH, KaK IMPaBHIIO:

0 3apsKAOTCS OTPULIATEIIBHO;

U HE 3apsDKaloTCs,

0 3apsHKAOTCS MOJIOKUTENBHO;

0 B TCYCHHUC JIMTCIbHOI'O BpEMCHHU IICPUOJNYCCKN MCHATIOT 3HAK 3aps/a.

7. MeTamuM4ecKuM 3JIEKTPOJAOM Ha3bIBACTCS:

[ CHUCTEMA, COCTOSIIas W3 METAUIMYECKOM IUIACTUHKH, ONYIIEHHOM B paciliaB
COOCTBEHHOT'0 METaa;

[ CHCTEMA, COCTOSIAs M3 PACTBOPOB JBYX COJIEH, KOHTAKTUPYIOUIUX APYr C APYroM
4yepes3 MOPUCTYIO MEPETOPOIKY;

[ CHUCTEMAa, COCTOsAIMAas W3 KOHTAKTHPYIOIIUX JPyr € JOpYIroM JBYX IIIAaCTHHOK,
Pa3HOPOIHBIX METAIIIOB;

U CHUCTEMa, COCTOAIAs] W3 METAUINYECKOM IUIACTMHKH, OIYHIIEHHOM B pPAacTBOp

COOCTBEHHOM COJIH;
8.LluHKOBas IIACTUHKA, OMYIIEHHAs B PacTBOP Cyib(aTa IMHKa, SABJISETCS:

O METaJUINYECKUM DJIEKTPOAOM MEPBOTO POJA;
0 METATMYECKHM 3JIEKTPOIOM BTOPOTO POAA;
O 00paTUMBIM 3JIEKTPOJIOM;

O HEOOpaTUMBIM 3JIEKTPOJIOM;

9. CTaH,Z[apTHBIM QJICKTPOAHBIM MMOTCHIMAJIOM EO,[[J'I}I MCTANIIMYCCKOI'O QJICKTpOJa
Ha3bIBACTCA:

O MIOTEHLINAN, YCIOBHO IPUHATHIN 3a CTAHIAPT;

O MOTEHIIMal, KOTOPbI BO3HUKAET Ha 3JIEKTPOJAE NPU ONPENENEHHBIX CTaHIAPTHBIX
3HAUEHUSAX TEMIIEPATypPhl U BHEIIHETO AABJICHUS CUCTEMBI;

O MOTEHLIMaN, KOTOPBI BOSHUKAET Ha AJIEKTPO/IE MPU aKTUBHOCTU MOHOB METaJlla COJIU
B pacTBoOpe paBHOH 1Monbs/am® u Temneparypa 250C;

O MOTEHIIMa, KOTOPBI BOSHUKAET Ha AJIEKTPO/IE MPU aKTUBHOCTU MOHOB METaJljla COJIU

B pacTBope OobIuel, yeM 1Moib/am?.
10.CepeOpsinHasl IJIaCTUHKA, TOKpHITasg CIOEM XJopuJa cepedpa M OIyIIeHHas B
HaCBILIEHHBIN PACTBOP XJIOPUJIA KaJHsl, ABIISETCH:

U 3JIEKTPOJIOM IIEPBOTr0 POJa;
[ 3JIEKTPOJAOM BTOPOI'0O pOJIa;
[ PEAOKC-3IIEKTPOIOM;

[ HEOOPATUMBIM IIEKTPOJIOM.

11.B kakoM psaay MeTajulbl pPaCHoOJOKEHbl MO BO3PACTAHUI0 HMX BOCCTAHOBUTEIIBHOMN
AKTUBHOCTH B PEAKIUAX MPOTEKAKOLIMX B BOJHOU CpeLE:

0 Ag, Fe, Li, Na;

0 Zn, Al, Mg, K;



O Na, Zn, Fe, Cu;

[ Na, Ca, K, Li;

12.B kakoM psay HOHBI METaUIOB PACIOJIOKEHBI 10 BO3PACTAHUIO UX OKHUCIUTEIBHOU
AKTHBHOCTH B PEAKLUX MPOTEKAIONINX B BOJHOH cpene?

O Li+, K+, Ca2+, Mg2+;

0 K+, Cu2+, Ag+, Au3+,

(] Hg2+, Ag+, Cu2+, Fe2+,

0 Mg2+, Pb2+, Al3+, Cr3+.

13.Ilo oTHOmIEHHIO K pacTBopam coiieii MgOyneT BBICTYHarh B POJIM BOCCTAHOBUTENS B
cllydae IPOTEKaHHs MEX1y HUMH PEaKIiu?

O K2S04;
O FeSO4;
O CuS04;
O Na2S04.

14.ITo oTHOWIEHHUIO K KakuM MeTayuiaM HoHbl Cu2+B BOJHOM pacTBOpe OyAyT BBICTYNATh B
POJIM OKUCTUTENS?

N Ag;

O Pt;

0 Pb;

O Fe;

15.BenmnunHa 3J€KTPOIHOTO MOTEHIMANA [T SJIEKTPOa BTOPOTO POJa 3aBUCHUT:

O OT KOHIIEHTPAILIMK HOHOB MeTallla TPYIHOPACTBOPUMOI COJIM B PAaCTBOPE;

0 OT KOHIICHTPAIIMH aHHOHA, O0IIETro ISl TPYAHOPACTBOPHUMON U XOPOIIIO PACTBOPUMOM
coJIeit;

0 OT KOHIIEHTPAIUY KATHOHOB METaJIJIa XOPOIIIO PACTBOPUMOM COJIH;

O OT 00111eli KOHIIEHTPAIIMH BCEX HOHOB B pacTBOpE.

16. IlpuMepoM 351EKTPOI0B BTOPOTO PO/ia MOTYT CIIY>KUTh!

0 [IUHKOBBIN AJIEKTPOI;

H BOJIOPOJIHBIN JIEKTPOI;

0 KaJIOMETbHBIN IEKTPOS;

H CTEKJISTHHBIN AJIEKTPO/I.

17. DkcriepuMEeHTaNbHO U3MEPEHHAs! BETMUMHA dJIEKTPOJHOTO MOTEHIIMATA TOKa3bIBAET:

0 BO CKOJIBKO pa3 OHa OOJbIle BEIMYHMHBI MOTEHIHAA CTAaHAAPTHOTO BOJOPOIHOTO
AIIEKTPOJIA;

0 BO CKOJIBKO pa3 OHA MCHBINE BEIMYMHBI MOTCHIIMAJIA CTAHJAPTHOTO BOJOPOJIHOTO
AIIEKTPOJIA;

0 Ha CKOJBKO OHA MEHBIIE WM OOJIbIIE BEIWYMHBI TOTEHIMAIA CTAHIAPTHOTO
BOJIOPOJTHOTO AJIEKTPOAA;

O a0COIIOTHOE 3HAYCHHE.

18. Ilorennman E2omnpenensiemMoro »1aeKTpoja paBEeH HU3MEPEHHOM pPAa3HOCTH IMOTEHIMAJIOB
E2-E1= AE, ecau:

0 €ro BeJIMunHa 0oJIbIle, YeM BEJIMUMHA 3J1eKTpoa cpaBHeHus E1;
O €ro BeJIMYMHA MEHBIIE, YEM BEJINUMHA IEKTpoa cpaBHeHus E1;
0 €ro BEJIMUMHA paBHA BEIMYMHE JIeKTpoja cpaBHeHus El;

J €ro BeJIMYMHA paBHAa HYIIO.

19. Ilorenuman E2omnpenensemoro anekrpona paseH E1- AE , ecnu:

U €ro BeJMyuHa OoJiblile, 4eM BeJIMYUHA 3JIeKTpoJa cpaBHeHus El;
0 €ro BeJIMYMHA MEHbIIIE, UYEM BEIMUYNHA 3JIeKTpoJia cpaBHeHus El;
U €ro BEeJIMYMHA PaBHA BEIUYMHE JIEKTpoa cpaBHeHUs El;

0 €ro BeJIMYMHA PaBHA HYIIIO.

20. IIpn n3MepeHnHn IEKTPOIHBIX IOTEHIINAJIOB PABHBIM HYJIIO IPUHUMAIOT:
O CTaHJAPTHBIN TOTEHIUAJ BOJOPOJHOTO IEKTPOJA;

O CTaHJAPTHBIN MOTEHLIUAI XJIOPCEPEOPSHOrO AIEKTPOAA;

O CTaHJAPTHBIN TOTCHIUAJ KAJIOMEIILHOIO YJIEKTPOJIA;



0 NOTCHIMAJI BOAOPOJHOIO 3JJICKTPOAd, HE3aBUCUMO OT KOHICHTpalWU KHUCIOTHI B
pacTtBope.

21. CTaHI[apTHLIM UK HOPMAJBLHBIM 3JICKTPOAHBIM IOTCHHOHUAJIOM MCTAlJIa HA3bIBAKOT
Pa3HOCTh MOTCHIINAJIOB!

O MEXYy METAUIOM, MOrPYXEHHBIM B JAMCTUJUIMPOBAHHYIO BOAY M CTaHAAapTHBIM
BOJOPOJHBIM IIEKTPOLIOM;

O MEXJly METAJUIOM, IOIPY>KEHHBIM B paCTBOP CBOEH COJIM U BOJOPOAHBIM 3JIEKTPOIOM;

O MEXIy METaJUIOM, MOrPY:KEHHBIM B PacTBOP CBOECH COJIM C AaKTHMBHOCTBIO HOHOB
Men+paBHo#i 1Moab/AM3 1 cTaHAAPTHBIM BOJIOPOIHBIM 3JIEKTPOAOM;

O MEXy PACTBOPOM COJIA C aKTUBHOCTBIO MOHOB OJTHOMMEHHOI0 MeTauia Men+paBHoi

I MoB/AIM3, ¥ BOJJOPOTHBIM 3JIEKTPOIOM.
22. Pepokc-cucteMaMy Ha3bIBAIOTCSI PACTBOPBI, COJIEPIKaIIe B CBOEM COCTaBE:

0 HE MEHEE JIBYX BEILECTB;

O a00ble /1Ba BEIECTBA, OJHO U3 KOTOPBIX MOXET BBICTYIATh B POJIM OKUCIUTENS, a
BTOPOE — B POJIM BOCCTAHOBUTEJIS;

O JIBa BELIECTBA, B KOTOPBIX aTOMbBI OJIHOTO U TOTO K€ JJIEMEHTa HAXOJATCSA B pa3HOU
CTEINEHU OKUCIICHUS,

O Oojmee  HBYX  BEHIIECTB,  OONAJAlOMIMX  OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
JIBOMCTBEHHOCTEIO.

23. OkucneHHou GpopMoit peToKC-CHCTEMBI BCET/1a Ha3bIBAETCS TO BEIIECTBO, B KOTOPOM:

0 aTOMBI JIEMEHTA UMEIOT OOJIBIIIYIO CTETIEHb OKUCIICHHUS;

O ATOMBI 3JIEMEHTA UMEIOT MOJIOKUTEIBHYIO CTEIIEHb OKUCIICHUS;

0 aTOMBI JIEMEHTA UMEIOT OTPHUIIATEIBHYIO CTETICHb OKUCIICHUS;

O aTOMBI 3JIEMEHTA UMEIOT MEHBIIYIO CTENIEHb OKHCIICHUSI.

24. BoccTaHOBJICHHON (hOPMOM peIOKC-CUTEMBI BCET/Ia HA3BIBASTCS TO BEIIECTBO, B KOTOPOM:

O aTOMBI 3JIEMEHTA UMEIOT OOJIBIIYIO CTEIICHb OKUCIICHHUS;

0 aTOMBI JIEMEHTA UMEIOT MOJIOKUTEIBHYIO CTENIEHb OKUCIICHUS,

O aTOMBI 3JIEMEHTA UMEIOT OTPULIATENbHYIO CTETIEHb OKUCIICHUS;

0 aTOMBI PJIEMEHTA UMEIOT MEHBIIIYIO CTETICHh OKUCIICHHUS.

25 Hepexoz[ OKHCJIEHHON (I)OpMLI B BOCCTAHOBJICHHYIO U HaO60p0T 3aKJIFO4YacTCA TOJBKO B
00MeHE MEXly HUMU AJIEKTPOHAMH JIJISl CIEAYIONIUX PEIOKC-CUCTEM:

0 Fe3+/ Fe2+;

O MnO4-/Mn2+;

0 [Fe3+(CN)6]3-/[Fe2+(CN)6]4—;

0 Sn4+/Sn2+;

26. Ilepexon okucIeHHOH (GoOpMBI B BOCCTAaHOBJIEHHYIO M HaoOOpOT Kpome oOOMeHa
SJICKTPOHAMH COIMPOBOXKIACTCA YHACTUEM B OTOM MPOHECCC APYIrUuX YaCTHUIl JJId CICAYIOMHNX PEAOKC-
CUCTEM:

O Cl2/2Cl-;

O BrO-/Br-;

O ClO3-/Cl-;

O Cu2+/Cu+.

27. Metamnn4deckasl TUIaCTUHKA B PEIOKC-3JIEKTPOJIE 3aPSAAKAETCS MOJIOKUTEIBHO B CIIydae:

0 U30BITOYHOTO COJIEP>KAaHUSI B PACTBOPE BOCCTAHOBIECHHOU (HOPMBI;

[ M30BITOYHOTO COZICPIKAHUS B PACTBOPE OKUCICHHOU (DOPMBI;

0 OJIMHAKOBOTO COJIEP)KaHUS B paCTBOPE BOCCTAHOBICHHOW U OKHCIEHHOU (hopm;

[ MpU  COJEP)KaHWHM OKHCICHHOW W BOCCTAaHOBJIICHHOW (OpM B pacTBOpe, pPaBHOM
ImMomb/mm3.

28. Meramn4deckas IIACTUHKA B PEAOKC-3JIEKTPOJIE 3apsiKACTCA OTPULIATENIBHO B CIIydae:

0 U30BITOYHOTO COJIEP>KAaHUSI B PACTBOPE BOCCTAHOBIECHHOU (HOPMBI;

[ M30BITOYHOTO COICPIKAHUS B PACTBOPE OKUCICHHOU (DOPMBI;

0 COJIepKaHUsl B PACTBOPE BOCCTAHOBICHHOW U OKUCIEHHOUW (opM;

O IpU COJEP)KaHWU OKHCIEHHOW W BOCCTAaHOBIEHHOM (opM B pacTBOpe, paBHOM

IMonb/aM3.



29. CranaapTHBIA WM HOPMaJIbHBIA PEIOKC-TIOTEHLIMA BOSHUKAET B CUCTEME:
[ nipu t=2980C;

O npu T=298 K u axkTMBHOCTH OKHCICHHOH M BOCCTAHOBJICHHOH (oOpM paBHOI
IMoas/mM3 ;

O npu T=298 K u n1000i 0JuHAKOBOM aKTMBHOCTH OKHCJIEHHOW M BOCCTAHOBJIEHHOM
¢dbopm B pacTBope;

O npu t=2980C u aKTHBHOCTH OKHCIICHHOW M BOCCTAHOBJICHHOW (opMm B pacTtBOpe

paBHO# 1Momb/mM3.
30. B ypaBuenun Hepucra-Ilerepca st pacuera BeTMYMHBI MOTEHIIMANIA PEAOKC-3IIEKTPOIA
N—3T0:

U BEJIMYMHA 3apsi/ia OKUCICHHOM MIM BOCCTAaHOBICHHOH (pOPMBI,

O Pa3sHOCTh MEX/ly BEJIMUMHAMM 3apsijia OKMCICHHOM U BOCCTAaHOBJIEHHOM (hopM;

O YHUCIO BJCKTPOHOB MEPEXOSAIIMX OT OKUCIEHHOW (OpPMBI Ha METAUIMYECKYIO
IUIACTUHKY;

O YUCJIO 3JIEKTPOHOB, KOTOpBIE NPUHUMAECT OJHA MOJIEKYyJda WIM HOH OKHUCICHHOU

¢dbopMBI, TIpeBpalIasch B BOCCTAHOBICHHYIO (GOpMY.

bnok 3 (Bmamets)

1. I/IMCIOTCSI II5ITh OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX CUCTEM.:
Fe3+/ Fe2+;

Cu2+/Cu+;

Cl2/2Cl-;

BrO-/Br-;

Sn4+/Sn2+.

. B ponu okucnurens nmo otHomenuto k cucreme Fe3+/Fe2 MoryT BrICTynaTh:
Cu2+/Cu+;

Cl2/2Cl-;

BrO-/Br-;

Sn4+/Sn2+.

. UMeeTcs IATh OKUCIIMTENBHO — BOCCTAHOBUTEILHBIX CUCTEM:
Fe3+/ Fe2 ;

Cu2+/Cu+;

Cl2/2Cl-;

BrO-/Br-;

Sn4+/Sn2+.

.B POJI BOCCTAHOBUTEIIA IO OTHOIICHUIO K CUCTEMEC BI’O—/BF—MOFYT BBICTYIIATDb:
Cu2+/Cu+;

Cl2/2Cl-;

Fe3+/Fe2 ;

Sn4+/Sn2+.

. IImactuna u3 HHCPTHOI'0 METAaJlJIa B PE€AOKC- DJICKTPOJAC:

POoOOoOoOoOoo¥YoooodSNhooood

“Ooooog

O BBICTYIIAeT B Ka4eCTBE MOCPEIHHUKA MTPU OOMEHE 3IIEKTPOHAMU MEXIY OKHUCICHHOW U
BOCCTAHOBJICHHOHN (hopMaMu;

O MIOJIBEPTaeTCsl OKHUCIEHUIO 3a CUET XMMUYECKOTO B3aMMOJEHCTBUS C KOMIIOHEHTaMU
PEIIOKC — CUCTEMBI;

O MOJIBEPraeTCs BOCCTAHOBJIEHHMIO 3a CYET XMMHMYECKOIO B3aWMOJAEWUCTBHSA C
KOMITOHCHTaAMH PEAOKC — CUCTEMBI,

O 3apsKAeTCsl MOJIOKUTEIBHO WJIM OTPULATENBHO B 3aBUCHMOCTH OT COOTHOILEHUS

MEXIy OKHCIEHHON U BOCCTAaHOBJICHHOU (popmamu.
6. BenmnunHa pe1oKC-MOTEHIIMANA 3aBUCUT OT:
MPUPOAbI HHEPTHOTO METAILIIA;
(GOpMBI U pa3MEPOB METAIITUYECKON TUTACTUHKH;
MPUPO/IBI YACTHI], 0OPA3YIOUINX PEIOKC-CUCTEMY;
KOHIIEHTPALlU1 KOMIIOHEHTOB PEIOKC-CUCTEMBI B PACTBOPE.

OO0 O



7. 3nauenus EOuia penokc-3eKTpoioB:

O ONpENENA0T  AKCIEPUMEHTAIBHO  OTHOCHUTEJIIBHO  CTaHJApTHOIO  BOJOPOIHOIO
AIIEKTPOJIA;

O paccuMThIBaIOT 10 ypaBHeHHI0 HepHera;

O OIIPENENAIOT HIKCIEPUMEHTAIBHO OTHOCUTEIBHO JII000r0 METAJUINYECKOT O 2IEKTPOIa;

O paccuMThIBalOT 10 ypaBHeHHIo [lerepca.

8. Ilpu onpenenenun 3nauenus EOQnis pegokc-anexrposa:

O KOHIIEHTPALM! WJIN aKTUBHOCTH OKHCIEHHOH M BOCCTaHOBJIEHHOHM ()OpM B pacTBOpe
JOJDKHBI OBITH OJWMHAaKOBBIMHU,

O akTuBHOCTh Apyrux vactuy (H+, OH-u T.1.), npuHMMaronux ydactue B Ipolecce

nepexo/ia OKUCICHHON (OpPMBI B BOCCTAHOBIICHHYIO, TOJDKHA OBITh paBHA aKTUBHOCTH OKHCIICHHOM
WJIM BOCCTaHOBJIEHHOU (hopM;

O akTUBHOCTH Apyrux uvactul (H+, OH-u T.1.), npuHUMaronMx ydacTtue B Ipoliecce
nepexoaa OKUCICHHON (OpMbI B BOCCTaHOBIICHHY!IO, 10JIKHA ObITh paBHa 1Moub/am3;

O AKTUBHOCTH BOJIbI B paCTBOPE J0JDKHA OBITH paBHA 1MOB/IM3.

9. ncdy3noHHbIe NOTEHIMATIBI BO3HUKAIOT:

O Ha TpaHMIIE CONPUKOCHOBEHMSI [BYX pACTBOPOB C OJMHAKOBOM KOHLEHTpauuen
OJTHOTO U TOTO K€ BEIECTBA;

O Ha rPaHUIIE COIPUKOCHOBEHUS JIBYX PAaCTBOPOB C Pa3HbIMU KOHILIEHTPALMSIMHU OJIHOTO
U TOTO K€ BEILECTBA;

O Ha TpaHMIlE CONPUKOCHOBEHUS JBYX PAacTBOPOB Pa3HBIX BELIECTB C OJAMHAKOBOMU
KOHIIEHTpaLUeii;

O Ha IPaHULIE CONPUKOCHOBEHHS JBYX PAcTBOPOB pPa3HBIX BELIECTB C HEOJAMHAKOBOMU
KOHIIEHTpaILUECH.

10. IlprunHa Bo3HUKHOBEHUS 11 ()Yy3MOHHOIO NOTEHLIMAA 3aKIF04aeTCs B!

O Pas3IMYHOMN NPHUPOJIe PACTBOPEHHBIX BEILECTB;

O cnenn(UIecKuX CBOMCTBAX PACTBOPUTEIIS;

O BJIMSIHUU BHEIIHUX YCJIOBUH (TeMIeparypsbl, AaBIEHUS U T.11.);

O Pa3IUYHOMN MOJBUKHOCTU MOHOB PACTBOPEHHBIX BEIIECTB.

11. Inddy3nonHbIi MoTeHIIMAT BO3HUKHET IPU COPUKOCHOBEHHH:

O JIBYX PACTBOPOB OJIHOTO M TOT'O K€ HEAJIEKTPOJIUTA C Pa3IMUHBIMU KOHIIEHTPALUSIMY;

O JIByX PACTBOPOB OJIHOTO M TOTO 7K€ HEIEKTPOJINTA C OAMHAKOBBIMU KOHIICHTPALUSIMU;

O JIBYX PACTBOPOB OJIHOTO M TOT'O K€ JIEKTPOJIUTA C PA3HBIMHU KOHIIEHTPALUSIMU;

O JByX PACTBOPOB PAa3HBIX DJIEKTPOJUTOB C OJMHAKOBBIMHU KOHLIEHTPALMSIMH.

12. Ilpu cMemnBaHUM pacTBOPOB OJHOTO M TOTO K€ BEILIECTBA, HO C Pa3HON KOHIIEHTpaIUei:

O Oonee pa3zbaBlieHHBI pacTBOp HpUOOpeTaeT 3apsj, COBMNAJAIOUIMM IO 3HAKy C
3apsiioM OoJiee TTOIBMYKHBIX MOHOB;

O Oonee pa3zbaBlieHHBI pacTBOp HpUOOpeTaeT 3apsj, COBMNAJAIOUIMM IO 3HAKy C
3apsI0M MEHee MOJBUKHBIX HOHOB;

O 0osiee KOHIICHTPUPOBAHHBIA pPacTBOp NMPHOOpETaeT 3HAK 3apsjia, COBINAAAIOLIMHA 110
3HAKY C 3apsi/IOM MEHEE MO/IBHKHBIX HOHOB;

O 0osiee KOHIEHTPUPOBAHHBIA pPacTBOp NMPHOOpETaeT 3HAK 3apsjia, COBMNAAAIOLINHA IO

3HAKY C 3aps/ioM 0oJiee MOIBUKHBIX HOHOB.
13. Iuddy3noHHbIH MOTEHIIUA:

O CYIIECTBYET B CUCTEME MPOJIOJKUTEIILHOE BPEMS;

O BO3HHMKAET B OMOJIOTHYECKUX 00BEKTaX MPU MOBPEKICHUN 000JI0UYEK KIIETOK;

O MOCTETIEHHO C 3aBepIIeHHeM Mporiecca nuddy3un B TeueHre 1-2 4acoB yMeHbIIAeTCs
JI0 HYJIS;

O COXpaHsieT HEU3MEHHBbIM CBOE€ 3HAa4eHHE Ha TMPOTSHKEHUH BCEro Iepuoja
CYILIIECTBOBAHMSI.

14. MemOpaHHBIN TOTEHIIMA BOZHUKAET:

O IpY HEPAaBHOMEPHOM pacIpeIeIeHUH HOHOB OHOTO M TOTO e BUa M0 00€ CTOPOHBI
MeMOpaHHI,

O B pe3ysibTaTe 0OMeHa HOHAMHU MEXKIY CaMOi MeMOpaHOi M pacTBOPOM;



O B pe3ysibTaTe 0OMeHa IEKTPOHAMHU MEXI1y MEMOpaHO! U MIOHAMHU B PACTBOPE;
O BCJIE/ICTBHE NIEPEX0/Ia JIEKTPOHOB Yepe3 MEMOpaHy OT OJHUX MOHOB K JPYTHUM.

15. OcoGeHHOCThIO MEMOPAHHOTO MOTEHIHANA SBISETCS TO, YTO B COOTBETCTBYIOUICH €My

3JICKTPOTHON PEaKIINU:

O IIPUHUMAIOT Y4aCTHE TOJIBKO JJIEKTPOHBI;

O HE MPUHUMAIOT y4acCTHE JICKTPOHBI,

O IPOUCXOTUT OOMEH TOJIbKO HOHAMH MEXy MEMOPaHOM U pacTBOPOM;

O IPOMCXOOUT OOMEH, Kak HMOHaMM, TaK M 3JIEKTPOHAMH MEXIy MeMOpaHOMH
pPacTBOPOM.

16. B noHO-CENEKTUBHBIX WM MEMOPAHHBIX JIEKTPoJax 10 00€ CTOPOHBI MEMOpaHBbI:

O B PACTBOPE MPUCYTCTBYIOT OJJHU U T€ K€ NOHBI C OJUHAKOBOM KOHLIEHTpALIUEH;

O B PACTBOPE MPUCYTCTBYIOT Pa3HbIEC HOHBI, HO C OIMHAKOBON KOHILICHTPALUEH;

O B PaCTBOPE NPUCYTCTBYIOT OJHU U T€ K€ UOHBI, HO C Pa3HON KOHLIEHTpaLUEH;

O B PACTBOPE MPUCYTCTBYIOT Pa3HbIE MOHBI C HEOJMHAKOBOM KOHLIEHTPALUEH.

17. KonneHtpauus onpenensieMblXx HOHOB B MEMOPaHHOM 3JIEKTPOJIE TOIDKHA OBITh:

O HOCTOSIHHOM ¢ BHYTpEHHEH CTOPOHBI MEMOpPaHBI;

U MIOCTOSIHHOM KaK C BHEILIHEH, TaK U ¢ BHYTPEHHEN CTOPOHBI MEMOpaHHBI;

O IOCTOSIHHOM C BHELIHEW CTOPOHBI MEMOPaHBI;

U OJINHAKOBOH KaK ¢ BHEIIHEH, TaK U C BHYTPEHHEH CTOPOHBI MEMOpPAaHBI.

18. Pa3HOCTh NOTEHIIMAJIOB MEMOPAHHOTO IEKTPOA 3aBUCHUT:

O TOJIBKO OT ITOTEHIINAaJIa, BOSHUKAIOIIETO Ha BHYTPEHHEN CTOpOHE MEMOpaHbI;

O TOJIbKO OT ITOTEHI[MaJ1a, BOSHUKAIOLIETO Ha BHELIHEH CTOPOHE MEeMOpaHbI;

O KaK OT NOTEHIMala, BO3HUKAIOIIET0 HA BHYTPEHHEH CTOpOHE MeMOpaHbl, TaKk U OT
HOTEHIIMAaja, BO3HUKAIOILEr0 Ha BHEIIHEH CTOPOHE MEeMOPaHBlI;

O OT KOHLIEHTPALIUU ONPEEIIIEMbIX HOHOB B PACTBOPE C BHEIIHENW CTOPOHBI MEMOPAHHI.

19. T"anbBaHMYECKHE DIIEMEHTBI:

O ABJIIOTCS HCTOUHUKAMHU [TOCTOSIHHOTO TOKA;

O ABIIAIOTCSA NCTOUHUKAMU NIEPEMEHHOTO TOKA;

O npeoOpa3yloT  XMMUYECKYIO  DHEpPrHI0,  BBLACHSIONIYIOCS  NpPH  MPOTEKaHWUU

OKHCIUTEIRHO — BOCCTAHOBUTEIBLHOM PCaKIH B JICKTPUUCCKYIO,

O npeoOpa3yloT  XUMHUYECKYI0  JHEPryi0,  BBIJACISIIONIYIOCS TPH  MPOTEKAHUU

OKUCIUTEIBHO — BOCCTAHOBUTEIBHOM PEAKIINH, B TEIIOBYIO UJIM MEXAHUYECKYIO.
20. 3HavyeHHs UX PEJOKC-TIOTEHIIMAIIOB PAaBHbI, COOTBETCTBEHHO:
0,771B;
0,16B;
1,36B;
0,76B;
0,153B.
. 3HAYeHHS UX PEJOKC-TIOTCHIIMAIIOB PAaBHBI COOTBETCTBEHHO:
0,771B;
0,16B;
1,36B;
0,76B;
0,153B.

OoooONOOOOO

MeTtoauyeckue MaTepuabl, XapaKTEePU3yOIIKX NPOLeIyPbl OLCHHBAHUS

Ha ocHOBe KOHTPOJBHBIX BOINPOCOB K MPAKTUYECKMM U JIAOOpAaTOPHBIM 3aHATHUSAM
dbopMuUpyIOTCS HMHAWBHyaJbHBIE 3aJaHMs A1 KaXJIOTro CTyleHTa. B pesynbrare BhIABISETCA
NPOLIEHT NPaBUWIBHBIX OTBETOB, Ha OCHOBAaHMM 4Yero (opMupyercs HHIMBHIYalTbHBI PEHUTHHT
CTYJI€HTa B XOJI€ BHIMOJIHEHUS MPAKTUYECKUX U JIabopaTopHbIX paboT. Ha ocHOBEe MHIMBUYaTIbHOTO
peiiTMHra CTyleHTa B B XOJ€ BBIIOJHEHHS TPAKTUUYECKUX U J1A0OpaTOpHBIX paboT W

9K3aMCHAIITUOHHOI'O peﬁTHHFa ONpeaAcCIICTCA DK3aMCHAIIMOHHAA OLICHKA.



MaxkcumanbsHast cymMmma 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.
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BBITIOJTHEHHBIX 3a/1aHUH, BO3MOKHO,
coJiepKaT OIMOKH

Ilopozoeviit yposens

Memnee
50

«HCy,Z(OBJ]CTBOpI/ITCJIBHO»

Copaep:kaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI)IG MPAKTUYCCKUC HABBIKU
paboThI He CHOPMHUPOBAHBI,
BBIITOJIHEHHBIC yqe6HLIe 3alaHUsA
coJiepKat rpyoble OMIMOKH

Komnemenyuu ne
cghopmuposanui

3. 3agaHus B TecTOBOI (popMe MO TUCHHUILINHE
[Ipumeps! 3ananuit:
)41 npu pa60Te raJIbBAaHUYCCKOT'O 3JICMCHTA U IIPHU SJICKTPOJIN3C HA KATOAC UACT IIPOLECCC:
- TOJIBKO OKHUCJICHHUC

- oOMeHa

- TOJIBKO BOCCTaAHOBJICHUC
- 1 OKHCJIECHHUEC U BOCCTAHOBJICHHUEC

[Ipu snexTpoar3e BOJIHOTO pacTBOpa XJIOpHUIa Kajlis Ha MHEPTHOM aHO/I€ BbIIEISAETCS:




- BOJIOPOJ
- XJIOp

- BoJIa

- KACIIOPO]I

- TUJPOKCHUJ KaTus

Mertannom, Hauboliee IMOABEPKEHHBIM JJIEKTPOXUMHUYECKOW KOPPO3HH TPHU KOHTAKTE C
0JI0BOM, SIBJISIETCS:

- Menn

- Maruunit

- XKeneso

- KobaneT

- CBuHell

Cornacno cxeme Cd|Cd2+||Cu2+|Cu MeqHbIi JIEKTPO/ SIBISETCS . ...
[Tpu snexrponuse xnopuaa meau (1) ¢ yroabHbIM aHOIOM Ha KaTOJIE BBIICISACTCS. ...

[Ipu amekTponmse pacTBOpa, comepkamero karnonsl Fe2+, Pb2+, Ag+, Zn2+, Ha karonae B
MIEPBYIO OYEPEb BBIACIAETCS KaTHOH ......

ITomubmin MEPEUCHb TCCTOBLIX Sa,Z[aHI/Iﬁ C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCIICH B OaHke
BONPOCOB  Ha  HMH(OPMAIMOHHO-00pAa30BaTeNIbHOM  TOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=188

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIITOJIHCHHBIX TCCTOBBIX BaI[aHI/Iﬁ N3 ux
o011ero umucia.



