


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

— OIIK-1. CnocobeH aHalM3WpOBaTh, WHTEPIPETHPOBATH U 0000IIaTh pPE3yIbTATHI
9KCHEPUMEHTAIbHBIX U PACUETHO-TEOPETHUECKUX PAOOT XMMUYECKOI HaIlPaBIEHHOCTH.

—OIIK-2. CnocoGeH mNpoBOAWTH XHUMHUYECKHH SKCIIEPUMEHT C HCIIOJb30BAaHHEM
COBPEMEHHOTr0 000py10BaHMsl, COOJII01asi HOPMbI TEXHUKU O€30I1aCHOCTH.

— OIIK-6. CrnocobeH mpencTaBisaTh Pe3yabTaThl MPo(ecCHOHAIBHON AESITeThHOCTH B
YCTHOM M INUCBMEHHOW (opMe B COOTBETCTBMM C HOpPMamMHM M IpaBWJIaMM, NPUHATHIMH B
po(hecCHOHATLHOM COOOIIECTBE.

—IIK-1. CnocobeH miaHupoBaTh pabOTy M BbIOMPATH aJleKBAaTHbIE METOJbl PELICHUs
HAYYHO-HMCCIIEIOBATEIbCKUX 33/1a4 B BBIOPAaHHOW 00JIACTH XUMHUH, XUMUYECKON TEXHOJIOTUU WU
CMEKHBIX C XMMHEH HayKax.

—IIK-6. CnocobeH OCymecTBIATh KOHTPOJb KauecTBa ChIPhS, KOMIIOHEHTOB U
BBIIIYCKAa€MON NPOAYKIHMH XMMHYECKOIO HA3HAYCHHMs, MPOBOJUTH IACHOPTU3ALUIO TOBAapPHOU
IPOJIYKIIMH.

PesynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIELYIOIIAE UHAUKATOPBI JOCTHKEHUS
KOMITETECHIIUN:

NOIIK-1.1. CucremaTu3upyeT U aHAIU3UPYET Pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,
Ha0JII0/IeHUH, U3MEPEHUH, a TAK)KE Pe3y/IbTaThl pACUETOB CBOMCTB BELIECTB U MATEPHAJIOB.

NOIIK-1.2. [Ipennaraer MHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX IKCIEPUMEHTOB U
pacyeTHO-TEOPETUUYECKUX PAOOT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPAJUIMOHHBIX U
HOBBIX Pa3/Ie€]I0B XUMHH.

NOIIK-1.3. @opmynupyeT 3akiIlO4eHHs W BBIBOABI TI0 pe3yjibTaTaM aHajm3a
JUTEPATYpPHBIX JAaHHBIX, COOCTBEHHBIX SKCHEPUMEHTAIbHBIX U PACYETHO-TEOPETHUYECKUX padoT
XAMHYECKOW HAMPABIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKMMH BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKH
0€30I1aCHOCTH.

NOIIK-2.2. Mcnionb3yeT CyLIecTBYIOIIUE U pa3pabaThiBa€T HOBbIE METOAMKH MOTYUYECHUS
U XapaKTepu3allud BEUIECTB M MaTepualioB JUIsl pELIeHHs 3aJad NpoQeccUOHAIbHON
JESATEIBHOCTH.

NOIIK-2.3. IlpoBoauT WUCCIEAOBAaHHUS CBOMCTB BEIIECTB W  MaTepuaioB ¢
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000pY/I0BaHMS.

NOIIK-6.1. IIpencraBnser pe3yabTaThl pabOThl B BUJE OTYETa MO CTaHJAApTHOH (dopme
Ha PYCCKOM SI3BIKE.

NIIK-1.1. Pa3zpabatbiBaeT cTpaTeruio HayyHbIX UCCIEA0BaHUMN, COCTABISIET OOIINH TU1aH
Y JIeTaJbHbIE TUIAHBI OTACIBHBIX CTalNN.

NIIK-1.2. BeibupaeT 3KkcrepuMeHTaIbHbIe U PACU€THO-TEOPETUYECKUE METO/IbI PEIICHHUS
NIOCTaBJIEHHOW 3aJjaui, UCIIOJIb3Ysl IOCTHIKEHUSI COBPEMEHHON XUMUYECKOW HAYKH, U UCXOJS U3
UMEIOLINXCS, MaTepUaIbHbIX, NHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB.

WIIK-6.1. BemonHser cTaHzapTHBIE OMNEpallMd Ha  BBICOKOTEXHOJIOTMYECKOM
000py/ZIOBaHUU ISl XApaKTEPUCTHKU CHIPbsl, IPOMEXKYTOYHOM U KOHEYHOW MPOAYKLUUU
XUMHYECKOTO IPOM3BO/ICTBA.

2. 332]3‘11/1 0CBOCHUA JUCHUIIIIMHBbI

— MW3y4YCHHE JJIEKTPOXMMHUYECKHUX CBOMCTB CHCTEMBI, CBS3aHHBIX C COCTaBOM
(GYHKIIMOHAIBHON 3aBUCUMOCTBIO;

— uccleloBaHMe (AKTOPOB, BIMSIOMIMX HAa BEIUYMHY AaHAIUTUYECKOTO CHUTHala
(ycTpaHeHue MellaloluX aHaIu3y apaMeTpoB, ONTUMHU3AIUS OTHOIIIEHUS CUTHAJ/TIOMEXa);

— OCBOEHHME OCHOBHBIX METO/I0B IEKTPOXUMUYECKOTO aHAJIN3a U HUCCIIEI0BAHUS;



—  OlICHUBaHHUE METPOJIOTHUECKUX  XapaKTePUCTHK M3BECTHBIX METOIUK
(4yBCTBUTENBHOCTD, TOUHOCTb, BOCIPOU3BOAMMOCTD, 3KCIPECCHOCTD U T.J.) U BO3MOXXHOCTEH UX
YIIYUIICHUS.

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JlucumiuinHa OTHOCHTCS K dYacTH O0O0pa3oBaTebHONH MporpaMMmbl, (QopMupyemoin
y4acTHUKaMU OOpa30BaTeIbHBIX OTHOLICHWM, Mpesuiaraercs oOydalomuMcs Ha BbIOOD.
JucuuriauHa BXOJAUT B MOJYJIb AHAIUTUYECKAS] XUMMUSL.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHUILJINHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS THCUUTIITHHBI

JUisi  yCHEemHOTrO0 OCBOCHHS JUCHUIUIMHBI TPEOYIOTCS pe3yiabTaTbl OOydeHHUsS 110
CJICAYIOUIMM JUCLUIUIMHAM: HeopraHudyeckas Xumus, Gusndyeckas XUMMsl, CTPOCHUE BEILECTBa,
XUMHUYECKast TEXHOJIOTHUS, MAaTeMaTHIeCKU aHam3, pusnka, MHPOpMaTHKa.

6. SA3bIk peaqu3anuu

Pyccknii

7. O0beM TUCHHILINHLI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 5 3.e., 180 yacoB, U3 KOTOPHIX:
-JIeKuu: 32 4.
-1aboparopHsie: 36 u.
B TOM YHCJIEe TPAKTHYECKas MOATr0TOBKa: 36 u.
O06beM caMOCTOATENIbHON padOThI CTY/IEHTA OIIpeAEIeH YUEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. BBenenue B 3JieKTPpOXUMHUYEeCKHE MeToAbI aHanu3a (AXMA).

Mecto u ponb DXMA cpeau apyrux MetofoB aHanuza. Knmaccudpukamus DXMA, ux
OCOOEHHOCTH, YYBCTBHUTEIBHOCTb, TOYHOCTb, pa3peliaromas crnocoOHocTs. [IpumeHeHue B
IIPAKTUKE aHAJIN3a: HAyYHBIE UCCIIEI0BAaHUs, IPOMBIIUIEHHOCTD, 3KOJIOT U, MEAUIIMHA, PEILICHNE
COBPEMEHHBIX MPOOJIEM aHATUTHYECKONM XUMUU. TeHASHIIMU U MEepCHeKTUBbI pa3Butus D XMA.
ITytn noBbllieHMs] 4yBCTBUTENbHOCTU. OlpenensieMble KOMIIOHEHTHL. BemiecTsa, memarommue
MIPOBEICHUIO aHalmu3a. 1peboBaHus, MPEAbSIBIsIEMbIE K MOATOTOBKE MpoO. OCHOBHBIE CTaIuU
IIEKTPOXUMHUYECKOTO aHAJIN3A.

Tema 2. PaBHOBeCHBIE 3JIEKTPOXUMHYECKHE METOAbI

Konnykromerpudeckue metonsl aHanmus3a. [IpuHnumel u  kjgaccuuKaus MeEToja.
DNEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOIUTOB (yAeNbHas, DKBUBAJICHTHAS, MOJCKYISpHAs).
3aBUCHMOCTD 3JIEKTPOMPOBOJHOCTH OT AKCIIEPUMEHTAIBHBIX TMapaMeTpoB (MPUPOJBI MOHOB U
pacTBOpUTENISA, KOHLIEHTPALUM, TeMIlepaTypbl U Ap.). IlpumeHeHue nmpsMoil KOHIYKTOMETPHUH.
Ornpezenenne dAEKTPONPOBOJHOCTH CIIAOBIX AJIEKTPOJIUTOB, KOHCTAHT JAMCCOIMAIIUN CIIa0bIX
KHUCJIOT U OCHOBAaHMM, paCTBOPUMOCTH MaJOpacTBOPUMBIX COCIWHEHUH, COCTaBa U KOHCTAHTHI
YCTONYMBOCTH KOMILJIEKCHBIX COCTMHEHUN.

Annmapatypa M TeXHHMKa KOHAYKTOMETpUYecKux wusMepeHuil. Konmykromerpuueckoe
tutpoBanue (KT). Peakuun, ucnons3zyembie B KT. Kpussie KT no merony Heitpanuzanuu,
OCaXKICHU, KOMIUIEKCOOOpa3oBaHus, OKHCJICHHS-BOCCTAHOBIICHHUS. TutpoBanue
MHOTOKOMIIOHEHTHBIX CMecel 3JIeKTpouToB. HeBogHoe TUTpoBaHuEe. XPOHOKOHIYKTOMETPHS.
BricokOoyacTOTHOE KOHIYKTOMETPUUECKOE TUTPOBAaHHE (IPUHIMIT METO/a, anmnaparypa, KpuBble



tuTpoBaHus). OCOOEHHOCTH KOHIYKTOMETPUYECKOTO METOJa aHaiu3a, MPEeUMYIecTBa |
HEJOCTATKHU.

[ToTennmmomeTpuyeckue MeToAbl aHanu3a. [lpuHIMN W Ki1accuduKamus METOI0B
noteHuuomeTpun. IlpenmmyiectBa W orpaHudeHHss MeToja. BO3HUKHOBEHHE JIBOMHOIO
anektpuueckoro ciosi (JI2C) Ha rpanune mertaism — pacTBOp. PaBHOBECHBIM MOTEHIUA.
Tepmonuuamuueckuii BeIBOj ypaBHeHUs: HepHera. Kiaccudukanust amekTpoaoB. Dnekrpoast |
pona (MeTalsiMyecKue, amajbraMHble, METaUIOMJHbIE, Tra30Bbie). OJnekTpoasl |l poxa
(kaJoMeNbHBIN, XJIopuacepeOpsHbIN, MeTaIoOKUCHBIE). DnekTpoabl Il pona. OxucnurensHo-
BOCCTAHOBUTEJIbHBIE 3JIEKTPOAbl (XMHTUIPOHHBINA, MHEPTHBIA METAUl B pacTBOPE, COAEPIKaIIEM
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHYIO Mapy). HMoHocenekTuBHBIE 3JeKTpoabl. W3mepenue
NOTEHIINAJIOB B MOHOCEJIEKTUBHBIX 3JeKTpojax. Ompenenenue KodpUIMEHTa CeIeKTUBHOCTH
MOHOCEJIEKTUBHOTO 3eKTpoaa. Knaccudukanuss HOHOCENEKTUBHBIX 3JeKTPOAOB. CTEKISIHHbIE
AJIEKTPOJBI. DJIEKTPOJBI HA OCHOBE JKUIAKUX MeMmOpaH. TBepaple MeMOpaHHBIC AJIEKTPOJIBI
(KpUCTaNIMYECKUe ¥ HEKpUCTAIIMYecKrue MeMOpaHbl). DepMeHTalMOHHbIE MeMOpaHHbIE
anekTpoabl. CriocoObl ornpeaesieHus] KOHIIEHTPAUi ¢ TOMOIIBI0 HOHOCEJIEKTUBHBIX AJIEKTPOI0B
(ypaBHenue HepHcTa, MeTOA TpaayHMpOBOYHBIX MPSIMBIX, METOJA CTaHIAPTHBHIX JOOABOK,
TUTPOBAHUE C MOHCEJIEKTUBHBIMH JIEKTPOJAMHU ).

DNeKTpOXUMHYECKHe  Lenmu  (KOHIEHTPAIMOHHBIE  IIeMH, XUMHYECKHe  IIelH,
rajJibBaHM4YecKuil 3nemeHT). M3mepenue noreHuuanonB. M3mepenue pH snekTpoxumuyeckum
metogoM. OOIIasi TeXHUKAa W ammaparypa MOTEHLHOMETpUYecKoro aHanmu3a. MuaukatopHbie
ANEKTPOJIbI W DJEKTPOABl  CpaBHEHHS. MeToAbl  ONpEeNCCHHs] KOHEUYHOH  TOYKH
norenuuomerpudeckoro Tutpoanus (I1T). Komnencanmonnbie 1 HEKOMIIEHCAITMOHHBIE METObI
IIT. Metonsr TutpoBanus 10 D/C, paBHOI HYJIO U 10 TOKA, paBHOTO HYIIO (TP MOTEHIIHMAJIE
KOHEYHOM TOYKH THUTpPOBaHMs). bumeramnnueckue cucTeMbl 3ekTpoaoB B mpaktuke IIT.
[ToTenmomeTpuueckoe TUTPOBAHUE o METOY HEUTpan3aluu, OCaKJICHUS,
KOMIUIEKCOOOpa30BaHUsl M OKHUCJICHUS-BOCCTAHOBIEHUS (TUIBI WHAMKATOPHBIX 3JIEKTPOJIOB,
KpuBble TUTpoBaHus). [Ipumepsl onpenenenus BemiectB Merogamu [1T. OOpaboTka KpHBBIX
tutpoBanus (Meron 'pana, meroa b. M. MapbsiHOBa).

Tema 3. OcHOBHBIC 3aKOHOMEPHOCTH  JJCKTPOXHMMHYECKOH  KHHETHKH.
DJIEKTPOXUMHYECKHEe METOAbl, OCHOBAHHBIE HA MOJISIPU3ALUH JIEKTPOAOB.
ONEKTPOXUMHYECKHE METOJbl, OCHOBAaHHBIE HA MOJIIPU3ALMU DJIEKTPOIOB U NMPOTEKaHUHM TOKa
yepe3 3JeKTpoJbl. OCHOBHBIE 3aKOHOMEPHOCTH 3JEKTPOXUMHYECKOM KHHETUKH. OCHOBHBIE
HOHATHUS 3JEKTPOXUMHUYECKON KUHETUKU (TOK, MepeHanpshkeHue, oopaTuMble U HeoOpaTUMble
npoueccsl). Craguu 3aeKTpoxXxuMuueckoro mnpouecca. JAuddy3rnoHHO-KOHIIEHTpAIIMOHHAS
nojspuzanus. 3akoHOMepHOCTH Juddy3un. 1-piii u  2-oif 3akoHbl Puka. YpaBHeHUs
KOHIEHTpalMOHHOM nossipusanuu (teopust Hepucra-Jlesnua). Kputuka teopun Hepucra.

OnexTpoxumuueckas mnoispusauusa. Teopus 3aMeUIEHHOTO  pa3psla-MOHU3ALMH.
[TorenunanbHble KpuBble. Tok obmeHa. Kunernueckuit BbiBoj ypaBHeHUs: Hepncra. BriBojg
ypaBHEHMH JUIst OOIIEH M YaCTHBIX MOJSAPU3ALMOHHBIX KPUBbIX. [TonsipU3alinoHHbIe KPUBbIE PH
MaJbIX U OOJBIIMX MEPEHANPSIKEHUX U TOKaX. YpaBHeHue Tadens.

Crpoenue nBoiiHoro snekrpudeckoro cios (JA2C) u ero BiausHHE HA KUHETHKY
ANEKTPOXUMUUYECKHX TporieccoB. [Ipuunnsl oOpazoBanus J[DC. Ilorennman HymaeBOro 3apsja.
Pacnipenenenue 3apsanos B JIDC. @akropsl, BAMAIONIME HA NOTEHUUAN. YUeT NOTEHLUala Ipu
BBIBOJE  YPAaBHEHUS  DJIEKTPOXMUMHYECKOM  KuMHETHMKH. Meroael  usyduenus  JIOC.
ONEKTPOKaNWUISIPHBIE KPUBBIE.

®da3zoBas nossgpuszanusa. GakTopsel, BAUAIOMINAE HA IEPEHANPSHKEHUE U CTPYKTYPY OCaJKa.
ITepenanpsikeHHe IPU BBIAECIEHUN BOIOPOAA, CTAJIMU BBIIEIEHHUS BOJIOPOAA.

OnekTponu3. DIEKTPOXMMHYECKOE BBIJIEJICHUE METAUIOB. Y CTOMYMBOCTh BOJHBIX
pacTBOPOB MpH IEKTposn3e. JnarpaMma ycTOMYMBOCTH BOABI IIPH PABHOBECHBIX MOTEHIIMAAX.
Harmpsixenue pa3noxeHus.



Bnusiaue npupoasl MeTayuia Ha MepeHanpsbkeHue. BivsHUe TIOTHOCTH TOKa, cOCTaBa
pacTBopa, TMoOBepxHOCTHO-akTHBHBIX BemecTB (IIAB) nHa mnepenanpsokenue. PaznenbpHoe
BBIJICJICHHE METaUIOB MpH 3jekTposnse. [loaroroBka mnoBepXHOCTEH mMepell HaHECEHUEM
3JIEKTPOXUMHUYECKHUX MOKPbITUM. 3akoHbl Dapanes. Beixoa mo Toky.

Amnmaparypa W o0mas TEXHHKA JJICKTPOXUMUYECKUX  OmpeAeiieHud. MeTo s
JJeKTpoaHanu3a. Beinenenue Ha katone, Ha aHojxe. OcaxIeHHWE Ha PTYTHOM DJIIEKTPOJIE.
DJIEKTPONU3 MPU KOHTPOJIUPYEMOM TOKE M AJIEKTPOJIU3 MPU KOHTPOJIUPYEMOM IOTEHIIHATIE.
[Tpumepsl ompeneneHrs BEUECTB METOAAMH 3JEKTpoin3a. MeToa BHYTPEHHEro 3JIEKTPOJIn3a.
MexaHu3M 3JeKTPOJHBIX MPOLIECCOB HA KAaTOJE U aHOJIE.

Kynonomerpus. Ilpunuun merona, kinaccuduxamus. Ycnosus, onpenenstomue 100 %
BBIXOJl MO TOKY WpH DBJIEKTPOAHBIX Ipoieccax. KyloHOMETpHuss Mpu KOHTPOIUPYEMOM
noteHuuaie. Amnmaparypa. Meronbl M3MepeHHsl KOJMYecTBa 3JeKTpuuecTBa. KyrnoHomerpus
MIpU TIOCTOSIHHOM TOKE. ATapaTypa, TEXHUKa BbIIOJIHEHU. KylloHOMETpHUeCKOoe TUTPOBAHUE.
BHyTpenHsis M BHEIIHSsT TeHepauus peareHTa. Meroabl (UKCHpPOBAaHUS KOHIA pEaKIUuu
(orrTuueckue, 3JEKTPOXUMUUYECKHE). Mertposioruueckue  XapaKTepUCTUKH  METOJa.
[Tpeumymecta. [Ipumepsr onpeneneHui.

Metoapl  MOTEHIIMOMETPUU B YCIOBUAX  MOJSPU3ALMMU  DJIEKTPOOB.
[ToTeHunomeTprUyecKoe TUTPOBaHUE c OJIHUM MOJIAPU30BAaHHBIM  AJIEKTPOIOM.
[ToTeHImOMETpHYECKOE TUTPOBAHUE C JABYMSI MOJIIPU30BAHHBIMU AJIEKTpOoJaMu. Buabl KpUBBIX
[IT nnst 0OGpaTUMBIX U HEOOPATUMBIX CUCTEM.

Tema 4. BoabTamnepoMeTpuyecKue MeTOAbI AHAJIN3A
[Tonsiporpaduueckuii metoa aHanm3a. CynHOCTh METO/A, HCTOPUS BO3SHUKHOBEHUS U Pa3BUTHA.
Ob6nactu  npumenenuss nonsporpaduu. I[lpuHin  moxsporpaduyecKkux  HU3MEPEHUH.
OCOOEHHOCTH PTYTHOTO Kamammiero 3JekTponaa. TpeboBaHus K cocTaBy mossporpadupyemMoro
pactBopa. Teopust mnonsporpaduueckux MeronoB aHanuza. Juddy3moHHsii Tok. BriBon
ypaBHeHUU i TU(PPY3HOHHOTO TOKAa HA TUIOCKOM H CHEpHUYECKOM 3JeKTponax. JInHenHas
mupdy3us K pacTylleMy KareabHOMY 3JeKTpoly. YpaBHeHue WiabkoBuua. @Daktopsl,
BIIUSIONINE HA BENIUUMHY TP Y3MOHHOTO TOKA.

MurpaimoHHbIi TOK B mossiporpaduu. BiusHue Murpanui Ha BEIHUUHY MPEIeIbHOTO
TOKA B CJIy4asiX OKHCJIEHUS U BOCCTAaHOBJIEHUSI KATHOHOB U aHHOHOB.

EmxocTHBIN TOK. BiusiHue agcopOuuu KaTHOHOB, aHHOHOB U TOBEPXHOCTHO-aKTHBHBIX
BEILECTB HA BUJI AIEKTPOKANIUISIPHON KPUBOM.

[Tonsporpadguueckue BONHBI. YpaBHEHHE OOpPATUMBIX MOJIAPOrpaUUecKUX BOJH HpU
BOCCTAHOBJIEHHH aKBa-HOHOB /10 aMaJIbraMbl, KOMIUIEKCHBIX HOHOB, JIJIsl BOCCTAaHOBJIEHUS HOHOB,
He oOpaszyronmx amanbrambl. OOpaTuMasi aHoJIHasi M aHOJHO-KaTojHas BoyiHa. MccnenoBanue
oOpatrumoctu  noisporpapuyeckux BonH. [lomsporpaduueckuit  MeTon — onpeaencHUs
KOOPJAMHAIIMOHHOIO YHUCJIAa WM KOHCTAaHThl HECTOMKOCTHM KOMIUIEKCHBIX HMOHOB. YpaBHEHHUE
HeoOpaTUMol noJsiporpaduyeckoil BOIHBI.

[Tonsgporpaguueckue  MakCUMyMbl; TNPUYMHBI WX  BO3HUKHOBEHUsS. BnusHue
pPacTBOPEHHOI'0 KHUCJIOpoAa Ha BUA moisporpadudeckoil BoiaHbl. Makcumywmsl | u |l pona.
[TonaBnenue MmakcumymoB. Mcnonb3zoBanue MmakcumyMoB | u Il poga i1 aHamuTHYECKUX 1eTei.

CriocoObl  ompezieNieHus KOHIEHTpAIMKM JEeNoaspu3aTopoB B moisiporpadguu (Metox
KaJIMOPOBOUHBIX MPSAMBIX, METOJ CTAaHIApTHBIX J00aBOK, JIOTapU(PMHUUECKUN aHaIM3).
Karanmntnueckue Toku.

WuBepcuonnas  BoabTammnepomerpuss (MB). CymHocTs MeTona, KiacCH(pHKaIMAL
Teopernueckne ocHOBBI Meroaa. Ilapamerprnueckas Tteopus wmeroga HMB Ha pryrHOM
chepuueckoM snekTpoae. BiusHue (GakTopoB Ha TIyOMHY aHOJHOTO MUKA (KOHIEHTPALUS
HMOHOB, BpeMsl 3JIEKTPOJH3a, 00beM pacTBopa, 00beM PTYTHON Karuld, MOTEHIIMAJ AJIEKTPOIIN3a).
@DaKTOopbI, BIUAIOIINE HAa Pa3peIIaoNIyI0 ClIOCOOHOCTh MeTo1a. UyBCTBUTEIbHOCTH MeTo1a MB.



DNeKTpobl, UCHIOb3yeMble B MeTosie VIB (pTyTHBIE U PTYTHO-TPAdUTOBBIEC SJIEKTPOJIBI).
TBepabie (MHEpTHBIE) AIEKTpoAbl. VHBEepcHOHHAs BonbTaMnepoMerpus TBepAbix (a3. Teopus
AIIEKTPOXUMHUYECKOTO PACTBOPEHHUSI METAIJIOB C IOBEPXHOCTH TBepaoro uHauddepeHtHoro
anekrtpona. Ompexernsiemble BemiecTBa. MeToauka onpeneneHus Mnpejnena oOHapyKeHHsl B
merozae MB. Bo3moxHocTu metona VB 1 nepcrieKTUBbI pa3BUTHA.

Metobl BOJIbTAMIIEPOMETPUYECKOTO aHanusa (obmas XapaKTepUCTHKA).
Boaprammepomerpusi ¢ ObICTpoi (JIMHEWHOH) pa3BepTKON moTeHIMana (ocuuuiorpaduyeckas
nossporpadus). Lluknudeckas BOIbTaMIIEPOMETPHSL.

[lepemennoTokoBasi ~ BoibTamiepomerpus. HopmaneHas u  auddepeHunanbHas
uMIynbcHas nonsporpadus. KsaaparHo-BosiaHoBas nossporpadus.

AmMriepoMeTpust U amriepomerpuueckoe Turpoanue. CymHocts Metona. Kpubie
amnepoMeTpudeckoro TutpoBaHus (AT) npu MOCTOSHHOM M M3MEHSALEMcs o0beMme
TUTPYEMOTO pacTBOpa. AMIEPOMETPUUYECKOE TUTPOBAHUE C OJTHUM M ABYMs NOJSPU30BAaHHBIMU
anekTpogamu. [IpuiiokeHne ammepoMeTpu4eckoro Meroja il onpeieneHus  (huzMkKo-
XUMHUYECKMX XapaKTEPUCTUK (ONpeAesieHuEe IPOU3BEACHHUSI PACTBOPUMOCTH M KOHCTaHTBI
HECTOMKOCTH KOMIUIEKCHBIX HOHOB). [IpenmMyiiecTBa MeToa.

9. Tekyumuii KOHTPOJIb MO AUCUHUILIUHE

Tekymmii KOHTPOJb IO TUCIMILIMHE MPOBOJUTCS IYTEM KOHTPOJSI IMOCENIaeMOCTH,
MPOBEJICHUSI KOHTPOJIGHBIX pPabOT, 3KCIPECC-TECTOB W KOJUIOKBUYMOB I10 JICKIIHOHHOMY
MaTepuaiy, BBINIOJHCHUS WHIUBUIYAJIbHBIX 3aJaHUN, KeilcoB W (Qurcupyercs B (opme
KOHTPOJIBHON TOYKH HE MEHEE OJHOTrO pasza B cemectp. i cucreMaTusanuu paboThl B TEUCHUE
CeMeCTpa UCTONb3yeTCsl OANbHO-PEHTUHTOBAs cucTema. J[s omycka K 3K3aMeHy HeoOXO0IUMO
Habpatb He MeHee 60% 0aToB OT MAKCUMAILHO BO3MOKHBIX.

IIpuMepbl OLEHOYHBIX CPEICTB IS TEKYIIEro KOHTPOJISI YCIeBAeMOCTH, MTPOMEXKYTOUHOI
U UTOTOBO ATTECTAIMU OCBOECHUS TMCIHIIJIHHBI

9.1. Bompocbl Jsi NOATOTOBKH K  KOJNJIOKBHYMY 3 1o  TeMme

«BoapTamMnepomerpuyeckue MeTOAbI aHAJAHM3a», MNPOBOAMMOMY B (dopme

AeJIOBOM MTPbI

AMIIEpOMETPUYECKOE TUTPOBAHUE C OJHUM MOJISPU30BAHHBIM JIEKTPOJIOM

Krnaccuueckast nonsiporpagust

Ocuustorpaduyeckast BOJIbTaMIEpOMETPUs

WHBepcroHHas BOJIbTaMIIEPOMETPHSI HA PTYTHBIX 3JIEKTPOJAX

IlepeMeHHOTOKOBAsI BOJIBTAMIIEPOMETPHS

[uknnyeckas BOJIbTaMIEPOMETPUS

KBaznpaTHO-BOJIHOBas BOJIBTAMIIEPOMETPHUS

NMnynbcHast HopMasbHas BOJIbTAMIIEPOMETPHS

NmnynbcHas nuddepeHnnanbHas BoJIbTaMIEpOMETPHS

0. laBepcroHHas BOIBTaMIIEPOMETPHS Ha TBEPJIBIX IEKTPOIaX

1. JIuneiinas nuddys3us k pactymemy KanelbHOMY JIEKTPOLY

12. CnencrBus u3 ypaBHeHus npkoBrya

13. YpaBHenue oOpatumoii nossiporpaduueckoit BOJIHbBI

14. YpaBHeHune HeobpaTUMOi noJisiporpadpuueckoil BOJHBI

15. Onpenenenre KOOPJUHALMOHHOTO YHCIIA U KOHCTAaHThl HECTOMKOCTH KOMITJIEKCHBIX
HMOHOB METOJIOM KJIACCUYECKOM mossiporpapuu

16. OnpeneneHre  KOHCTAHTBl ~ HECTOMKOCTH  KOMIUIEKCHBIX ~ HOHOB ~ METOJIOM
aMIepOMETPUYECKOTO TUTPOBAHHUS

17. EMKOCTHBIN TOK. DJIEeKTpOKaNWIIIpHAs KpUBast

18. Murpanuonssiii Tok. [IpwdamHbl BO3HHKHOBeHHs. CHOCOOBI YCTpaHEHUS BIUSHHS
MUTpallii Ha BEJIMYMHY IPEAEIBHOIO TOKA.

RRooo~NoOR~wNE



19. Ionsporpaduueckne MaKCUMyMbl, UX TUIBL. [IpUUMHBI BOZHUKHOBEHHUS U CHOCOOBI
yCTpaHEHUs

20. Ypauenue nudPpy3noHHOT0 TOKA K C(HepruIecKOMY ICKTPOIY

21. [apameTpuveckas TeOpHsi METOJIa HTHBEPCUOHHOM BOJIBTaMIIEPOMETPUN

22. OnpeneneHue MPOU3BEICHHUS PACTBOPUMOCTH TIO KPHUBBIM aMIIEPOMETPHUECKOTO
TUTPOBAHHS

23. BiusiHre KOHIIEHTPAllMd WOHOB, BPEMEHHU JJICKTPOJIM3a, 00BbeMa aHAITU3HPYEeMOTO
pacTBopa M PTYTHOW KallId Ha BEJIMYUHY aHOJHOTO TOKa B METOJIC MHBEPCHOHHOMN

BOJIbTAMIIEPOMETPUH

24. dakTopbl, BIMSIOUIME HAa pa3pelIalollyl0 CIOCOOHOCTh METO/Ja HWHBEPCHOHHOMN
BOJIbTAMIIEPOMETPUH

25. dakToppl, BAUSIONIME HA [OTEHIMAd MUKa B  METOJIE HMHBEPCHOHHOMN
BOJIbTAMIIEPOMETPUH

26.C [IOMOIILIBIO MOJISIPU3AITMOHHBIX KPUBBIX 00BICHUTE BHUI KpUBOM
aMIIEpPOMETPUUYECKOT0 TUTPOBAHUS

9.2.HpI/IMepbl OUJIeTOB KOJJIOKBUYMA II0 TEMeE «3.]'IeKTpOXI/IMI/I‘leCKI/Ie METO/AbI
aHaJIu3a, HE CBAA3aHHBbIC C nonﬂpmauneﬁ IJIEKTPOAOB»

BUWJIET 1

1. Tepmoaunamuueckuii BbIBOJ ypaBHeHus: HepHera

2. llpumeHeHME KOHAYKTOMETPUYECKUX METOJIOB Ui (U3UKO-XUMHYECKHX METO/0B
MCCIIeI0BaHMS (Ha OJJHOM M3 METOJ0B OCTAaHOBUTHCA MOJAPOOHEE).

3. DOKBHUBAJIECHTHAsl AJIEKTPONPOBOIHOCTD 1,0310° M pacTBopa YKCYCHOM KHCIJIOTHI NpU
25°C paBna 48,15 CmT-3kB oM. Onpenenutb KOHCTaHTY JIUCCOIMAIMUA YKCYCHOM
KHUCTIOTBI, €CJM  D3JEKTPONPOBOAHOCTh YKCYCHOM KHCIOTBI TpU OECKOHEUHOM
pasbasiiennn paBaa 390,6 Cmr-3k8B oM.

4. Ha cxompko MB u3MeHUTCS MOTEHLHAT BOJOPOAHOTO SJIEKTPOAa OTHOCHUTEIHHO

HACBIIICHHOTO KajoMmerbHoro, eciiu K 50 i1 0,1 M pactBopa HCI npunuts 20 M 0,2 M
pacTBopa aMmMHaka. Temneparypa onbita 25°C.

9.3.IlpumepsnI KeiicoB

[Mpennoxute u maiiTe TeopeTndeckoe 000CHOBAHME METOJIUK ONpE/eICHUs HOHOB Fe2+
METOAaMH TOTEHIIMOMETPUUYECKOr0, aMIIEPOMETPUUYECKOTO C JABYMS U C OJHHUM
IMOJIAPU30BAHHBIMH  DJICKTPOAAMHU, KOHAYKTOMECTPHUYCCKOIO H KYJIOHOMECTPUYCCKOTO
tutpoBanusd. [Ipu 060CHOBaHUN METOUK:
¢ MCTOAOM MOTCHIHHUOMETPUUYCCKOIO TUTPOBAHUA NPOBCAUTE paCUYCT IIOTCHIMAJIA B
TOYKEC SKBUBAJICHTHOCTU U BCIIMYNHBI CKa4YKa Ha KpI/IBOI\/'I TUTPOBAHUA,
¢ METOJOM aMIIEPOMETPHUYECKOr0 THUTPOBAHHS BHJ KPHBOW OOBSCHUTE Ha
OCHOBaHUU MOJIAPU3ALIMOHHBIX KPUBBIX;
® MCTOAOM KOHAYKTOMETPHUUYCCKOIrO TUTPOBAHUA BHUIA KPUBBIX 00BsICHUTE Ha
COIMOCTAaBIIEHUH MOJBUKHOCTEN NOHOB;
® MCTOJAOM KYJIOHOMETPUUCCKOT'O TUTPOBAHHUA MMPEATIOKNUTE MCTOABI CbI/IKCI/IpOBaHI/IS[
KOHEYHOU TOYKU TUTPOBAHUA.

9.4.IlpuMepsl TECTOBBIX 3aIaHMIT /151 TEKIIMOHHOTO YKCIIPecc-KOHTPOJIs

VYKaXuTe NpaBWIbHBIA OTBET



1. Jlnga KuciopoaHOro ayeKTpoja ypaBHeHue HepHceTa npu cTaHAApTHBIX YCIOBHSIX UMEET

BUI.
A) E=E°-0059Iga_,
a
B) E=E° ;0,059 lg—>
OH"™
al
B) E=E°+ 2999 %on
4 Tagay,

I) E = E° —0,059pH

2. TIpu MOTEHIMOMETPHYECKOM THTpoBaHHH HOoHOB Fe’* pactBopom K,Cr,O; B KauecTBe
MHAMKATOPHOTO 3JIEKTPO/Ia CIEYET UCIOJIb30BATh:

A) xsopuacepeOpsIHHBIN 2JIEKTPO

b) miaTuHOBBIN 371eKTPO

B) pTyTHBI# TIIEHOYHBIH 3JEKTPO

') xamoMenbHBIN IEKTPOJT

9.5.IlpuMepsl HHAUBUAYATBHBIX 3aJaHUI
OOBsicHUTE BUJ KPUBBIX THUTPOBAHUS /ISl CIAETYIOIINUX CUCTEM

Bapu | Oppenensemoe Bemectso TurpanT
aHT
1 H3PO4 NaOH
2 NaOH+NH,OH HCI
3 Cu(NO3), KOH
4 K4[F€(CN)6] Pb(NO3)2
5 Ca(N03)2 NazY(SJ_—[TA)
6 Zn(N03)2 NaOH
7 Na,CO3 HCI
8 CH3;COOH NaOH
9 AICl; NaOH
10 HCOOH+NH,CI NaOH
11 HCI+FeCl; KOH
12 NiCl, NH,OH
BbraucnnuTh MOTEHIMANl  METATUMYECKOTOo  JJEKTPOoJa OTHOCHTENBHO —AJIEKTpoAa
CPaBHEHHSI TP YCIIOBUSX, IIPUBEICHHBIX
Bapu | DnexTpoas O6bem PactBopenHoe Temnep | DnekTpon
aHT 3JIEKTPOJ | BEIIECTBO M €ro | atypa,® | CpPABHEHHs
UTa, M KOJINYECTBO C
1 Menubrii 1000 CuSOy, 16T 18 BOJIOPOIHBIN
2 LuHKOBBINM 500 ZnS0Oy, 0.1 r-5kB 18 KanomenbHbl
i, 0.1 H
3 Huxenessrit 1000 NiCl,, 0.5 r-3xB 30 KanomensHsl
M HACBHIII.
4 Amromunuessiii | 200 AICl;, 27 1 30 KanomensHsl
M HACBHIII.




5 CepeOpstHbIii 400 AgNOQOs3, 0.2 r-35kB 25 KanomenbHbl
nlH

6 KanmueBsrit 1000 Cd(NO3),, 18.8 25 BOJIOPO/IHBIIH

7 Kenesnsiii 100 FeSO4x7H,0, 20.5r | 30 KanomensHbl
n,0.1H

8 KoGanproseiii | 200 CoCly, 0.5 r-3kB 25 Xopuacepe
Opsabiii  1H
KCI

9 PryTHbIiH 500 Hg(NOs),, 46 T 20 BOJIOPO/IHBIIH

10 CBHHIIOBBINI 250 Pb(NO3),, 0.2 M 25 KamomMensHEbl
¥ HACBIIII.

11 OOBSIHHBIN 1000 SnCl,, 591 30 Xnopuucepe
opsubiii 0.1
H

12 XPpOMOBBIiA 300 Cr(NO3)3, 1 M 20 BOJIOPOTHBII

Ornpenenure coaep)aHUWE YKA3aHHOTO HOHA (B M) METOJIOM KYJIOHOMETPHUYECKOTO
TUTPOBAHUS NIPU TIOCTOSIHHOW CHJIE TOKA.

Tabauna 3.2.
Bapuant Onpenensemblii I'enepupyemsliii non | Cuna Toka, | Bpems,
HMOH HJIX BEUICCTBO 1 BEUICCTBO MA MUH

1 Fe®* Br, 100 35

2 H* OH 300 5

3 Se(l1V) I 200 7

4 Mo(V) Fe* 150 15

5 BO;™ OH 100 10

6 [Mupunun H* 120 55

7 Teobpomun I 250 3

8 zZn“* Ka[Fe(CN)g] 300 41

9 Cro” Cu’ 250 2

10 I Hg,™* 180 3,5

11 AsOs™ Br, 240 4

12 [Fe(CN)e]* MnOy4 300 2

10. INops1ok NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B CEIbMOM CEMECTpe TMPOBOJHUTCS B YCTHOW ¢opMe 1o Omieram.
DK3aMEHAIMOHHBINA OUJIET COCTOUT U3 Tpex vacTel. [IponomkuTenbHOCTh SK3aMeHa 2 Jaca.

CtpykTypa SK3aMeHa COOTBETCTBYET KOMIIETEHTHOCTHON CTPYKTYPE TUCIIUILIHHBI.

IlepBast wacte mpezncrasisier coboit Tect u3 20 Bompocos, nposepstounux MOIIK-1.3,
HNIIK-1.2. OTBeTHI Ha BOMIPOCHI TIEPBOM YaCTH NAIOTCS ITyTEM BBIOOpA U3 CITUCKA MPEII0KCHHBIX.



Bropas wacte conmepxkut Tpu Bompoca, nposepstomue MOIIK-1.1, MOIIK-1.2, MOIIK-
2.1, UOIIK-2.4, UTIK-6.1. OTBeT Ha BOIIPOC BTOPOM YacTH JaeTCs B pa3BepHyTOM hopme.

Tpetbst wacth conmepkut 2 3amaum, nposepsitoumx MOIIK-2.3, UIIK-1.2. OTtBeTsl Ha
BONPOCHl TPEThEH YacTU MpeNnojaralT pelleHue 3afad M KpaTKyr0 MHTEpIpeTalio
IIOJIyYEHHBIX PE3YyJIbTATOB.

IIpumepsl TecTOBBIX 3anaHuii, pasMelieHHbIX B YMK «DneKTpoXuMHUecKue MeETOAbI

aHaJIu3a»



IIpumepbI IK3aMEeHANIMOHHBIX OUJIETOB
DK3aMeHAUMOHHBIN Ouster Ne 2

1. CnocoObl  ompeneneHus  KOHEYHOM  TOYKM  TUTPOBaHHMS B METOJE
MOTEHIMOMETPUYECKOTO TUTPOBAHUS.

2. Tok oomena. Kunernueckuit BeiBoJ ypaBHeHust HepHcTa.

3. [Tonsiporpaduueckoe BOCCTAHOBIECHME KOMIUIEKCHBIX HOHOB. OrpeneneHue
KOOPJMHAIIMOHHOTO YHUCJIa M KOHCTAHThl HECTOMKOCTH KOMIUIEKCAa METOJO0M KJIacCHYeCKOMN
noJsiporpaduu.

4, Hagecky crinaBa 0,4923 r pacTBOpWIM U Yepe3 MOJTYyUYEHHBIN PacTBOp B T€UCHHE 7

MUHYT npormyckanu Tok 0,4 A, B pe3yabTaTe 4ero Ha KaTo/e MOJTHOCTHIO BBIJCIUJICS HUKETb.
Ornpenenurte MPOIEHTHOE COACPIKAHUE HUKENS B CIUIABE, €CIIM BBIXOI 1O TOKY cocTaBui 80 %.

5. C moMOUIpI0  TOMSPHU3AIMOHHBIX  KPUBBIX  OOBSICHUTE  BHJ  KPUBOM
AMIICPOMETPHUICCKOI0 THUTPOBAHHA C JABYMSA IOJAPH30BAHHBIMU DJJICKTPOAAMU |2 pacTBOpOM

N3.28203.

JK3aMeHALMOHHBIN Omer Ne 14

1. CrnenctBus u3 ypaBHeHus WnbkoBuyYa.

2. TpebGoBanusi, mnpeabsBiIsieMble K MeMOpaHaM, HCHOJb3YEMbIM B KauecTBe
YyBCTBHUTEIBHBIX HJIEMEHTOB B TBEP/BIX M KUJAKOCTHBIX HOHOCEIEKTUBHBIX dJIEKTPOIAX.

3. DnexkTpoxuMHuuecKas noyusipuzanus. Y pasaenue Tadens.



4. [IpoBenute  0OOCHOBaHHME  METOAMKH  OINpEACNICHUS  IIMHKA  METOJIOM
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

o. [Tpu onpenenenun conepkanus (HTOPUI-HOHOB METOAOM JH00ABOK, B CTAKaH JIsI
M3MepeHnss ObUIo moMemeHo 40 cM® CTOYHOH BOABL 3HAYCHHE MOTCHIMANA (TOPHI-
CEJIEKTMBHOIO JIEKTpOJia oKa3anock paBHbIM 244 MB. K ananusupyemoMy pactBopy A00aBUiIn
3 oM’ CTaHJIapTHOrO pactBopa ¢ KoHueHTtpamuen 0,01 MoIb/ 1M, Mpyd 3TOM 3HAYCHHE
NOTEHIMajga oOKa3anoch paBHbIM 147 MB. Omnpenenure conepkanue (TOPHI-UOHOB B
aHAIU3UPYEMOH BOJIE.

Pesynmbrarhl  3K3aMeHa  ONPEACISAIOTCS  OIEHKAMH  «OTJIHMYHOY, «XOPOIIIOY,
«YJIOBJIETBOPUTEIHHO», «HEYIOBIECTBOPUTEIILHOY.

Kaxnprii  Bompoc oreHuBaercs Oamnamu. bamiael, moidydeHHBIE Ha JK3aMeEHE
CYMMHPYIOTCSI ¢ OajuiaMu, TOJy4eHHBIMH B TEUYCHHE ceMecTpa. Ecnmu cTyneHT Habpan Oonee
90% Oa/I0B OT MaKCHMAaJbHO BO3MOXKHOIO, olleHKa «OTianuHo», or 75 mo 89% - oleHka
«Xopouio», ot 60 10 74% - onieHKa «Y JOBIETBOPUTEIBHOY.

11. YueOHO-MeTOoAu4ecKoe odecneyeHne

a) DJNEKTPOHHBIA Y4YEOHBIA KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/enrol/index.php?id=28551

0) OrieHOYHBIC MaTepHANIbl TEKYIIETO KOHTPOJSI W TPOMEKYTOYHOM AaTTECTAIlMH TIO
TUCIUILINHE.

B) [ltan ceMuHApCKUX / IPAKTHYECKUX 3aHATHH 110 JTUCIUATUIHHE.

r) MeToauyeckue yka3aHus 1o IpoBEICHUIO TaO0OPaTOPHBIX padoT.

1) MeTonudecKue yKa3aHus 0 OPraHU3aIHA CAMOCTOSITEIIBHON paOOThI CTYICHTOB.

12. Ilepeuyenn y4eGHoOIi 1uTEepaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— bynauko I'. K. OcHOBBI coBpeMeHHOro siekTpoxumuueckoro anammza / I'. K.

bynnuxos, B. H. Maiictpenko, M. P. Bsacenes. — M. : Mup : bunom JI3, 2003. — 592 c.

— Muomanap ®. Dnexkrpoxumus / . Muomanap, C. Caaxu, I1. Onebep, P. Meane-

Peno; nep. ¢ ¢p. B. H. I'paceBuua; nop pexn. 1O. JI. FamOypra, B. A. Cadonora. M. :

Texnocdepa, 2008. — 359 c.

— DnexkTpoaHanutuyeckue mMetoasl. Teopus u npaktuka / ITox pen. @. Ilomsua. M.:
bunowm. JIaboparopus 3nanuit, 2006. — 326 c.

0) 1OMOJHUTENbHAS JIUTepaTypa:

—HOunr I'. HUHCcTpymeHTanmbHBIE MeTOAbl Xumuueckoro ananmuza / I'. IOwunr; mep.
c aari1. — M. : Mup, 1989. — 608 c.

— Ilmmbek k. Dnektpoxumudeckue metonbl aHanmza / k. [Tmambex. M. : Mup,
1985. — 496 c.

— TI'ammoc 3. Teopetrdeckue OCHOBBI DJIEKTPOXUMHUYECKOTO aHAIM3a; TIEP. ¢ TMOIbCKOTO /
3. T'amtoc. M.: Mup, 1974. — 552 c.

— bpaitnuna X. 3. TBepnodasHele peakuuu B 3JIEKTPOAHATIUTUYECKOW XUMUU /
X. 3. bpaitnuna, E. S. Heitman. M. : Xumus, 1982. — 264 c.

— Beinpa @. UnBepcuonnas BonbTamnepomerpus / @. Boigpa, K. lltynuk, 3. FOnakosa.
M. : Mup, 1985. — 496 c.

— 3axapoB M. C. DIeKTpOXUMHUYECKHE METOJbI aHan3a MPUPOIHBIX U CTOYHBIX BOJ /
M. C. 3axapos, H. ®@. 3axapuyk. HoBocubupck : Hayka, 1985. — 220 c.

— 3axapona J. A. JlabopaTopHBIi TPAKTUKYM I10 IEKTPOXUMHUUECKHM METOIaM aHan3a
/3. A. 3axaposa, JI. A. UrnareeBa. Tomck : M31-Bo Tomckoro yH-Ta, 1980.

— 3axapoBa D. A. [IpakTukym Mo MeTOAy WHBEPCHOHHOH BOJbTAMIIEPOMETPUH Ha
PTYTHBIX auekTpoax / 3. A. 3axaposa. Tomck : 3n-Bo Tomckoro yH-Ta, 1980.



— XuMHUYECKHe U OMOJIOTHYECKHE CEHCOPhI: OCHOBBI U npuMmenenus / @. I'. banuka; nep.
c auri. M. M. Jlazepa, mox pex. B. A. llly6apeBa. Mocksa: Texnocdepa, 2014. — 879 c.

B) pecypchl cetu HTepHeT:

— IllenkoBuukoB B. B., Anumenko M. B. 3Dnexrpoxumuueckue MeETOAbl aHaIM3a

(MyIBTHUMEIUIHOE ydeOHoe nocobue). Tomck. nao Iy, 2007.

http://ido.tsu.ru/iop_resl/electrohimmetod

— DnekTpoHHas OuOMMOTEeKka YYEOHBIX MarepuHayioB Mo xXumun — M.: MIY
http://www.chem.msu.ru/rus/elibrary/

13. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) JIMIICH3MOHHOE ¥ CBOOOIHO PaclpOCTpaHsIeMOe IPOrpaMMHOE 00eCIIeUeHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. BKitoyaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— nyOJIMYHO JocTynHble obnaynble TexHonoruu (Google Docs, SInaexc nuck u T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN Karajor Hayunou OubIMoTeKu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mwiardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) nnpodeccruoHanbHble 6a3bl JaHHBIX (MPU HATUYUL):

— YuuBepcuterckas nHpopmarronnas cuctema POCCHU S — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass MH(popMalMoHHO-cTatucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

Aynuropun AJis IPOBEAEHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

Aynuropun Ui TIPOBENEHUS 3aHATHUM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUYHON aTTECTALIUH.

ITomerieHust 1 caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONU TEXHUKOH U
JOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

JlaGoparopry OCHAIEHBI BBITSKHBIMU IIKa(aMu 1 HE0OXOJUMBIM 000pYI0BaHUEM:

PH-MeTp-MUIMBONBTMETP, BOJbTaMIIEpOMETpUUecKui aHanmuzatop TA-4 — 2 i,
BOJIbTaMIlepoMeTpuueckuil ananuzatop TA-4M, yHuBepcanbHbli ucTOYHUK nutaHus YMUII-1,
KOHAYKTOMETP 4 B KOMIUIEKTE C JATYUKOM, CTEHJ 3JIEKTPOXMMHMMUYECKHH, MOTEHLIUOCTAT,
MarHUTHbIE MEIIAJKH, TJIMTKA d3JeKTpUuecKas, IKad CymmibHbINA, MydenbHas Ieyb, BECHI
7a00paTOpHbIE JJIEKTPOHHBIE, CEKYHAOMEp. OJIEKTPOAbl: PTYTHBIA Kamarolui 3IEKTPOJ,
crexysiambii  (pH-ayBcTBHTENBHBIA), HoHOcenektuBHEle (NOs, F, I, CI, S%), pryrHsii
wieHouyHbld  (PI1D), mnatwHOBBIE (TUIACTUHYATHIM CHUPATBHBIA, TOYEYHBIN), CEpEeOpPSIHBIH,
rpaduroBsiif. Jlaboparopnas mnocyna: konObl mepueie 50, 100, 200, 250 wmu, crakaH
nabopatopusiit 50, 100, 400 mu, crakan kBapueBblii 20 mi, OropeTka 25 M, MUKpOOIOpeTKa 5
M1, uneTky 1, 2, 5, 10 o, mumsap mepasiid 10, 50 M, rpyiy pe3nHOBbBIE, TIPOMBIBAIKH.


http://ido.tsu.ru/iop_res1/electrohimmetod
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

Aynutopun i OPOBEINCHHUS 3aHATUN  JIEKUIMOHHOIO M CEMHUHApPCKOro  THIMa
UHIMBUIYAIBHBIX W TPYNIOBBIX KOHCYJIbTAllUMi, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOH
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

[llenkoBHuKOB Bnagmmup BurtanbeBud, KaHI. XWUM. HayK, JOILEGHT, Kadempa
aHaIuTU4YeCKo xumuu HanmoHanpHOrO HccneaoBaTesbckoro TOMCKOro rocyaapCTBEHHOI'O
YHHUBEPCHUTETA, 3aBEAYIOLIHI Kadeapoil.



