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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W WHTEPIPETUPOBATH PE3YIbTATBl XHUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. CnocobeH MpoBOUTH CHHTE3, aHATN3, U3yUYEHUE CTPYKTYPhI H CBOWCTB BEIIECTB
U MaTEepUajIoB, UCCIIEOBATh MPOLIECCHI C X YUACTUEM

IIK-1. CnocobeH mnaHupoBaTh pabOTy W BHIOMpPATh aJeKBAaTHBIE METOJbI PEHICHHUS
HAy4YHO-HCCIIEI0BATENbCKUX 3a/1a4 B BEIOpaHHON 0071aCTU XUMUHU, XUMUYECKON TEXHOJIOTUHU WIN
CMEXHBIX C XMMHEH HayKax;

[IK-6. CrocobeH OCyIIECTBIATh KOHTPOJIb KadyecTBa CHIPbS, KOMIIOHEHTOB U
BBIITYCKaeMON HPOAYKIIMM XUMHUYECKOIO0 HAa3HAYEHMsI, NPOBOJUTH MAacCIOPTU3ALMIO0 TOBAPHOU
MPOTYKIIHMH.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIIEIYIOMINE UHAUKATOPBI JOCTHKEHUS
KOMIIETEHIIUM:

POOIIK 1.1 3naer TeopeTnyeckre OCHOBbI HEOPraHMYECKOM, OpraHu4ecKoi, pu3andecKkoin
U QHAIUTUYECKOW XUMHH, NMPUMEHSET WX MPHU pelIeHUH MpOo(ecCHOHANBHBIX 3ajady B JPYTHX
00JIaCTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJIbTATHI
SKCIEPUMEHTOB M PaCYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAaHHEM TEOPETHUECKHUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/IeJIOB XUMUU

POOIIK 1.3 Ymeer rpaMmoTHO (OpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI MO pe3ysbTaTaM
paboThI

POOIIK 2.2 3Haer TeOpeTHYECKHE OCHOBBI METOJIOB HM3YUYEHHsI COCTaBa, CTPYKTYpPbI U
CBOICTB /17151 TpaMOTHOTO BbIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYmeer mnpoBOAUTH CTaHIAPTHBIE CHUHTE3bl IO TOTOBBIM METOIUKAM,
BBITIOJIHATh CTaHJAPTHBIEC OIEpaluu s ONpeAeieHHs] XUMHUYecKoro M (a3zoBOro cocraBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE MCIIOIb30BaTh CEPUITHOE HAyyHOE 000py0BaHUE ISl U3yUEHUs
UX CBOWCTB

POIIK 1.1 YMeer pa3zpabaTbiBaTh CTpATETHIO0 HAYYHBIX HCCIICIOBAHU A, COCTABIISICT OOIITHI
IJIaH U JeTaJbHbIE MJIaHbl OTJENbHBIX CTaAHM.

POIIK 1.2 YmMmeer BBIOMpPATh SKCICPUMEHTAIBHBIE M PACYCTHO-TCOPETHUYCCKUE METOIbI
pelIeHHs MOCTaBICHHON 3aJaud, UCIIONB3Ys TOCTHKEHUS! COBPEMEHHON XMMHUYEeCKOW HayKd, U
UCXOJSl U3 UMEIOIINXCS, MAaTepUAIbHBIX, UHHOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB.

POIIK 6.1 Ymeer BBINOAHATH CTAaHAAPTHBIC OINEpPAllUM HAa BBICOKOTEXHOJOTMYECKOM
00Opy/lOBaHUU JUISI XApaKTEPUCTHKU CHIPbs, IMPOMEXKYTOYHOW M KOHEYHOH MPOIYKIIHH
XHUMHYECKOT0 ITPOU3BO/ICTBA

2. 3aga4uy oCBOCHHSA TUCIUIINHDI

— U3y4YCHHE DIIEKTPOXUMHUYECKHUX CBOICTB CHUCTEMBI, CBSI3aHHBIX C COCTaBOM
(YHKIMOHATILHON 3aBUCUMOCTHIO;

— HuccienoBaHue  (pakTopoB, BIMAIOUIMX HA BEJIMYMHY AaHAJIUTHYECKOTO CHUTHala
(ycTpaHeHMEe MELIAOIIKX aHAIN3Y MapaMeTpoB, ONTUMU3ALMS OTHOLIEHUS CUTHAJI/TIOMEXa);

— OCBOCHHE OCHOBHBIX METO/I0B JIEKTPOXUMHUECKOTO aHAJIN3a U UCCIIEOBAHUS;

— OLICHHUBAHUE METPOJIOTMUECKUX XapaKTEPUCTUK M3BECTHBIX METOJIUK
(4yBCTBHUTENBHOCT, TOYHOCTb, BOCIIPOM3BOIUMOCTD, SKCIIPECCHOCTh U T.J.) U BO3MOKHOCTEH HX
yIy4IIEeHUS.

3. MecTo IMCIMILIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumuinHa oTHOCUTCA K broky 1 «lucuumuimael (MOIyn).



JlucummivHa OTHOCUTCS K 4YacTH OO0pa3oBaTeIbHONW MPOrpaMMBI,  (OPMHUPYEMOi
ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHM, TMpeaaraercs oOy4JaroluuMmcsi Ha BBIOOP.
JlucuuniauHa BXOAUT B MOAYJIb Moayinb AHATUTHYECKAs] XUMHUSL.

4. Cemectp(bl) ocBOCHHS U (popMa(bl) MPOMEKYTOUYHOM aTTeCTALMH 110 JMCHUIIIHHE

CenpMmoii cemecTp, SK3aMeH

5. BxoaHble Tpeﬁona}mﬂ AJIsi OCBOCHUSA JTUCHHUIIVINHBI

JUisi  yCHEemHOro OCBOEHHS JUCHUIUIMHBI TPEOYIOTCS pe3yibTaThl OOyYeHHUs I10
CIIEIYIOIMM TUCIUIUIMHAM: HEOpraHWYecKass XUMHUs, pU3ndecKas XUMHUs, CTPOECHUE BEILECTBA,
XMUMHUYECKas TEXHOJIOTHUS, MATEMAaTUIECKUI aHam3, pusnka, HHPOpMaTHKA.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUINITIAHBI

OO6mast TpyA0€MKOCTh UCIUIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIeKuu: 32 4.
-nabopartopHsie: 36 u.
B TOM YHCJIE TTPAKTHIECKas MOATOTOBKA: 36 4.
O6beM caMOCTOSATENILHON pabOThI CTY/I€HTA ONPEEIeH YUeOHBIM IJIAHOM.

8. Conep:xanue IUCUUIINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. BBenenne B 3jieKTpoXuMUYecKue MeToabl aHaau3a (AXMA).

Mecto u ponb DXMA cpeau apyrux MeronoB aHanuza. Knaccubukamus DXMA, ux
OCOOCHHOCTH, YYBCTBUTEIHLHOCTb, TOYHOCTb, pa3pellaronias CrnocoOHOCTh. [IpumeHeHue B
MPaKTUKE aHaJIM3a: Hay4yHbIe HCCIIEI0BAaHUS, IPOMBIIIJIEHHOCTh, SKOJIOTHS, MEUIINHA, pEllIeHNe
COBPEMEHHBIX MPOOJIEM aHATUTUYECKOW XUMUU. TEHICHIIMH U TIEPCIIEKTUBBI pazButus DXMA.
[yt moBbimeHUs: yyBCTBUTENbHOCTU. OmpezenseMble KOMIOHEHTHI. BemectBa, mermiaromue
MIPOBEJICHUIO aHanu3a. TpeOoBaHusl, NpeabsIBIsieMble K MOATOTOBKE Mpo0. OCHOBHBIE CTaauu
AIIEKTPOXUMHUYECKOTO aHATN3a.

Tema 2. PaBHoBecCHbIE 3JIEKTPOXMMUYECKHUE METObI

Kongykromerpuueckue Meroapl aHanuza. [IpuHIunsl u  kiaccupukauus METoa.
DNEeKTPONPOBOAHOCTh PACTBOPOB AJIEKTPOJIUTOB (yIelbHas, SKBUBAJICHTHAs, MOJICKYJISIpHAA).
3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTH OT 3KCIIEPUMEHTAIBHBIX MapaMeTpoB (IPUPOJIbI MOHOB U
pacTBOpUTENA, KOHIEHTPALMU, TeMrepaTypsl U Ap.). [IpumeHeHne npsmMoil KOHIYKTOMETPHH.
Omnpenenenre 3MEKTPOIIPOBOTHOCTH CJIAOBIX DJIEKTPOJIUTOB, KOHCTAaHT JUCCOLIMALUU CIIA0BIX
KHUCIIOT U OCHOBAHMI, paCTBOPUMOCTH MaJIOPACTBOPUMBIX COEIMHEHUIl, COCTaBa M KOHCTaHTHI
YCTOHYMBOCTU KOMIUIEKCHBIX COSAMHEHUH.

Anmaparypa ¥ TEXHHMKa KOHIYKTOMETpUUYECKHUX u3MepeHuil. Konmykromerpuueckoe
tutpoBanue (KT). Peakuun, ucnonszyembie B KT. KpuBbie KT mo meromy neiitpanuzanmu,
OCaXKJICHUS, KOMIUIEKCO0Opa3oBaHus, OKHUCJIEHUS-BOCCTAHOBJICHUSI. TutpoBanue
MHOTOKOMIIOHEHTHBIX cMecel aekTpoiauToB. HeBogHoe TuTpoBaHue. XpOHOKOHAYKTOMETPHSIL.
BricokouacTOTHOE KOHAYKTOMETPUYECKOE TUTPOBAHUE (MIPUHIIUII METOa, anmnaparypa, KpuBbie
TuTpoBaHus). (OCOOEHHOCTH KOHIYKTOMETPUUYECKOTO METOJa aHajiu3a, NpPeuMyIlecTBa U
HEJIOCTATKHU.

[ToTenunomerpuueckue MeToApl aHanmu3a. [lpuHnun wu  Ki1accudukamuss MeETOA0B
noreHuuomerpun. IlpemmyiiectBa M OrpaHu4eHHs MeToJa. BO3HUKHOBEHHE JIBOWHOIO
anekrpudeckoro cinosi ([I2C) Ha rpaHune meramn — pacTBOp. PaBHOBECHBIN MOTEHIHAI.
Tepmoaunamuueckuii BeiBo ypaBHeHusi HepHerta. Kimaccudukamus amekTponoB. DnekTpost |



pora (MeTajuIMYecKUe, amalblraMHble, METaUIOMAHbIE, Ta3oBble). Onekrpoasl |l poma
(kajoMelbHBIN, XJIopuIcepeOpsiHbIi, MeTaIooKuCHbIe). DnekTpoasl |l pona. OxucnurensHo-
BOCCTAaHOBUTEJIbHBIE 3JIEKTPO/bl (XMHTUAPOHHBIN, HHEPTHBI METAIUI B PACTBOPE, COAEPKAIIEM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHYIO Mapy). HMoHocenektuBHble 3aekTpoabl. M3mepenue
MOTEHIMAJIOB B MOHOCEJIEKTUBHBIX 3JeKTponaax. Ompenenenue KodpPHUIMEHTa CEIEKTUBHOCTU
HMOHOCEJIEKTUBHOr0 3MekTpoja. Kiaccudukanuss MOHOCENEKTUBHBIX 3J1€KTPOoA0B. CTEKISIHHbIE
AIIEKTPOABI. DIIEKTPOAbI Ha OCHOBE JKUAKHX MeMOpaH. TBepabie MeMOpaHHBIE SJIEKTPOIBI
(KpUCTaJUIMYECKUE M HEKpUCTAIIIMYEeCKHMEe MeMOpaHbl). PepMeHTalMOHHblE MeMOpaHHbIE
anekTpoabl. CriocoObl onpeiesieHus] KOHIICHTPALUi ¢ MTOMOIIBbI0 HOHOCEJIEKTUBHBIX AIIEKTPOIOB
(ypaBHenue HepHcTa, MeToJ TpajgyUpOBOYHBIX IMPSMBIX, METOJ CTaHJAPTHBIX JO0aBOK,
TUTPOBAHUE C MOHCEIEKTUBHBIMU IEKTPOIaMU).

DONeKTpOXUMHYECKHEe  LeNnu  (KOHUEHTPALMOHHbIE  LEeNH, XUMHUYECKHE  IIEMH,
rajJibBaHMuecKuil snemeHT). M3mepenue norteHmmanoB. M3mepenue pH anekTpoxumMudeckum
MerosnoM. OOmias TEXHHWKAa M ammaparypa MOTEHLHMOMETpUYECKoro aHanusa. MHaukaTopHbIE
JNEKTPOJABl W DJJIEKTPOABl  CpaBHEHUSA. MeToAbl  ONpENeNIeHHs] KOHEYHOM  TOYKH
noreHuromerpuyeckoro Tutpoanus (I1T). KoMmneHcamonHbie 1 HEKOMIIEHCAIIMOHHBIE METObI
IIT. Metonsr TutpoBanust A0 IJ]C, paBHOW HYJIO U 10 TOKA, PAaBHOTO HYJIO (MPU MOTEHIHAIE
KOHEYHOM TOYKHM THUTpOBaHUs). bumeramnuueckue cucteMbl 37ekTponoB B mpaxtuke [IT.
[ToTennmomeTrpuueckoe TUTPOBaHUE o METOAY HEWTpalIu3aLuu, OCAKJICHUS,
KOMIUIEKCOOOpa30BaHUsl U OKHUCIEHHUSI-BOCCTAHOBIIEHUS (THUIIBI HHIAMUKATOPHBIX 3JEKTPOAOB,
KpuBble TUTpoBaHus). [Ipumepsr onpenenenusi BemectB metonamu [IT. OOGpaboTka KpuUBBIX
tutpoBanus (meton I'pana, meton b. M. MapbsiHoBa).

Tema 3. OcCHOBHbIE 3aKOHOMEPHOCTH  JJIEKTPOXMMHMYECKON  KMHETHKH.
DJIEeKTPOXUMHUYeCKHe MeTO/Abl, OCHOBAHHbIE HA MOJISIPU3ALUH 3J1eKTPOAOB.
DNEeKTPOXUMHYECKHE METOJbl, OCHOBAaHHBIE Ha MOJISIPU3ALUU 3JEKTPOAOB U MPOTEKAaHUH TOKa
yepe3 3JeKTpoAbl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXMMHUYECKON KHHETUKU. OCHOBHbBIE
MOHATHS AJEKTPOXUMHUYECKON KUHETUKH (TOK, MEepeHarnpspkeHue, oOpaTuMble U HeoOpaTUMble
nporecchl). Craaum dNeKTpoxuMuueckoro mporecca. Juddy3noHHO-KOHIIEHTpAIIMOHHAS
nonsipu3anua.  3akoHomepHoctH auddy3un. 1-piii u 2-oif 3akoHbl Duka. YpaBHEHHs
KOHIIEHTpallMoHHOM noJisipu3anuu (Teopusi Hepuera-Jlesnua). Kputuka teopun HepHcera.

DneKTpoXuMHUecKas Moyispusanus. Teopus 3aMeAJIeHHOrO  pa3psAa-MOHHU3AIUU.
[Torennmansubie KpuBble. Tok oOmeHa. KuHermueckwii BbIBOA ypaBHeHus Heprcra. BwiBon
ypaBHEHM 17151 001Iel U YaCTHBIX MOJSPU3ALMOHHBIX KpUBBIX. [lonsgpuzanuoHHbie KpuBbie Mpu
MaJsibIX ¥ OOJIBIINX NEPEHANPSDKEHUAX U ToKaxX. YpaBHeHue Tadens.

Crpoenue nBoirHOro snekrpudeckoro cios (JI9C) um ero BiausHHE HA KUHETHUKY
aneKkTpoxuMudeckux mpoueccoB. [Ipuunnbl obpazoBanus JOC. [loTenuuan HyneBoro 3apsja.
Pacnipenenenue 3apsnoB B [IDC. @akropsl, BAUSIOMIME HAa MOTEHIUAN. YYeT MOTEHIUaNa Mpu
BBIBOJIE  YpPaBHEHHUS  DJJCKTPOXMMHYECKONM  KuHEeTWKH. Meronsl  u3yuenus  J1OC.
DNEeKTPOKANUIUIIPHBIE KPUBBIE.

®da3oBas nonspuzanusi. GakTopel, BIUSIONIME HAa TEPEHANPSDKEHUE U CTPYKTYPY OcCajka.
[lepenamnpsixeHue Npu BbIACICHUN BOJIOPOA, CTAJAUU BbIICTICHHUS BOJIOPO/A.

DneKTponu3. ONEKTPOXMMHUYECKOE BBIACICHHE METauioB. YCTOWYMBOCTh BOJHBIX
pPacTBOpOB MpH dJEKTpoiu3e. JuarpaMma yCTOWYMBOCTH BOJIBI IIPH PABHOBECHBIX MOTEHIIHAIAX.
Hanpsixenue paznoxxeHus.

Bnusiaue npupoasl Metaniia Ha NepeHanpsbkeHue. BiMsiHMe TUIOTHOCTH TOKa, COCTaBa
pacTBopa, MOBEpXHOCTHO-akTUBHBIX BemecTB (IIAB) nHa mnepenanpsokenue. PazgensHoe
BBIJICJICHUE METAJJIOB MpHU 3JaekTposin3e. [loaroroBka mMOBEpXHOCTEH Tepell HaHECEHUEM
ANEKTPOXUMUUYECKHUX MOKPBITHI. 3akoHbl Papanes. Beixoa 1o Toky.

Amnmaparypa W o00mas TeXHHUKA OJJIGKTPOXUMUYECKUX oOmpeeNeHudl. MeTosl
JJeKTpoaHanu3a. Bbiaenenne Ha karoae, Ha aHoje. OcaxJIeHUE Ha PTYTHOM DJIEKTPOJIE.
DNEKTpOIU3 MPU KOHTPOJIUPYEMOM TOKE W AJIEKTPOJU3 MPU KOHTPOJIUPYEMOM MOTEHLIHATIE.



[Ipumeps! omnpeneneHusl BELIECTB METOJAMH 3JIEKTPoM3a. MeTo BHYTPEHHEIO 3JIEKTPOJIU3a.
MexaHu3M 3JIeKTPOAHBIX MPOLIECCOB Ha KAaTOJE U aHOJE.

Kynonomerpus. Ilpunmun meroxaa, kinaccupukanms. Ycinosus, onpexpernsoomue 100 %
BBIXOJ] IO TOKY IpU D3JIEKTPOAHBIX Iporeccax. KyloHOMeTpus Ipu KOHTPOJIUPYEMOM
noteHuuaine. Anmnaparypa. MeToasl u3MepeHus KoJaudecTBa aiekTpuiectsa. Kynonomerpus npu
IIOCTOSIHHOM TOKe. Ammnaparypa, TeXHUKa BbloJHEHUS. KynoHomerpuyeckoe TUTpOBaHHUE.
BHyTpeHHsIT W BHEWIHSS TeHepanus peareHta. MeTtoasl (UKCHPOBaHMS KOHIA PEAKIUU
(omTuyeckue,  ANEKTPOXMMHYECKHE).  MeTposlorMueckue  XapakTepUCTUKM  METOoja.
[Ipeumymectsa. [Ipumeps!r onpeneneHui.

Metoapl  NOTEHIUMOMETPUM B YCIOBHMSIX  MOJIAPU3ALMU  DJIEKTPOJOB.
[loreHunomeTpuyeckoe  TUTPOBaHHME  C  OJHUM  IOJISIPU3OBAHHBIM  3JIEKTPOIOM.
[ToTeHuMOMEeTpHUYECKOE TUTPOBAHHUE C JIBYMS MOJIIPU30BAaHHBIMU AJIEKTpoAaMu. Bunibl KpUBBIX
IIT nans oOpaTUMbIX U HEOOPATUMBIX CUCTEM.

Tema 4. BosibTamnepoMeTpuyecKkne MeTOAbl aHAJIN3A
[Monsporpaduueckuit meton ananuza. CyniHOCTh METO/1a, UCTOPHUSI BOSHUKHOBEHUS U Pa3BUTHL.
O6nactu npumeHeHus nosisporpaduu. [puniun nonsporpadudeckux uzmepennit. OCoOeHHOCTH
PTYTHOTO Kamarolero aJiekrpojaa. TpeboBaHHA K COCTaBy MOJIIporpapupyemMoro pacTBopa.
Teopus nonsiporpaduueckux metofoB aHanuza. Juddy3nonnsiii Tok. BeiBoa ypaBHeHui 1uist
T(py3HOHHOTO TOKa Ha IJIOCKOM U cdepuueckoM siekTponax. Jluneitnas muddysus x
pactyueMy KaneJabHOMY JeKTpoay. Y paBHeHue UnbkoBruya. @akTopsl, BIUSIONINE HA BETUUUHY
TP dy3UOHHOTO TOKA.

MurpanuoHHslii TOK B nojsporpaduu. BausHue mMurpanum Ha BETHYHMHY IPEIEIBHOTIO
TOKa B CITy4asiX OKUCJIEHHUS U BOCCTAHOBJIEHHUS KATHOHOB U aHUOHOB.

EmkocTHbIN TOK. BnusiHue aacopOuuu KaTMOHOB, aHHOHOB U MOBEPXHOCTHO-aKTHUBHBIX
BEIIECTB HA BUJI JICKTPOKAMMIUISIPHON KPHUBOM.

[Tonsiporpadguveckue BOJHBL. YpPaBHEHHE OOPATUMBIX MOJSApOrpadUyuecKUX BOJH TIPHU
BOCCTAHOBJIEHUH aKBa-MOHOB JI0 aMajibraMbl, KOMIUIEKCHBIX HOHOB, JIIsl BOCCTAHOBJICHUS HOHOB,
He oOpasyromux amanbrambel. OOpaTumasi aHOIHAs M aHOJIHO-KaToJqHas BojHa. MccnenoBaHue
obpatumoctu  mossiporpadudeckux  BomH. [lomsporpaduyeckuii  METOJ  OmMpeneiacHUs
KOOPJMHAIIMOHHOTO YHCIa M KOHCTAHThl HECTOMKOCTHM KOMIUIEKCHBIX HOHOB. YpaBHEHHUE
HeoOpaTuMoi noJsiporpaduyecKoi BOJIHBI.

[lonaporpadguueckue  MakKCUMyMbl, MPUYMHBI WX  BO3HUKHOBEHHUS. Biusnue
pPacTBOPEHHOr0 KHUCJIOpoJa Ha BUJ mojsiporpaduyeckoid BoimHbl. Makcumymsl | u |l pona.
[TonaBnenue makcumymoB. cnonbzoBanue makcumymoB | u Il poga mist ananutuyeckux memneil.

CriocoObl  ompefiesieHus KOHIGHTPAMU JIENOJSPU3aTOPOB B mossiporpaduu  (MeTon
KaTUOPOBOYHBIX TMPSAMBIX, METOJ CTaHAAPTHBIX J00aBOK, JOrapuMUYECKHil aHaIu3).
Karanutuueckue TOKH.

WNuBepcuonnas Bonbprammepomerpusi (MB). Cymnocts MeTona, KiaccuUKaIus.
Teopetnueckue ocHOBbI MeTona. Ilapamerpudeckas Tteopuss wmeroga KB Ha pryTHOM
chepuueckoMm aekTpoie. Bnusinue hakTopoB Ha ITyOMHY aHOJHOTO MHKA (KOHIIEHTPALIHS HOHOB,
BpeMsi DJEKTpOJiH3a, 00beM pacTBOpa, O00bEM PTYTHOM KaIljik, IMOTEHLHAT SJIEKTPOJIN3Q).
@DaxTopHI, BIUSIOLINE HA Pa3pelalonlylo cnocoOHOCTh MeToa. UyBcTBUTENHFHOCTH MeTo1a 1 B.

DneKTposl, ucnonb3yeMble B MeTozie B (pTyTHBIE M pTYTHO-TPaUTOBBIE AIIEKTPO/IBI).
Teepabie (MHEpTHBIE) AMEKTpoabl. VIHBEepcHOHHAs BoJbTaMIepoMeTpus TBepAbix ¢a3. Teopus
AJIEKTPOXUMHUYECKOTO PACTBOPEHUS METANIOB C TOBEPXHOCTH TBEPAOro MHAUGD EpPEeHTHOro
anektpoaa. OnpenensemMple BemecTBa. MeToaAMKa onpeiesieHus npejena oOHapyKeHUsl B METO/Ie
HB. Bo3moxunoctu metoga VB u nepcrieKTuBbl pa3BUTHUA.

Mertonbt BOJIbTAMIIEPOMETPUYECKOTO aHaIM3a (oOmras XapaKTepUCTUKA).
Bonbramnepomerpus ¢ ObICTpoil (JIMHEHHOM) pa3BepTKoil moTeHuuana (ocuuiorpapudeckas
nonsiporpadust). Lluknndeckas BoIbTaMIIepOMETPHS.



[TepemenHoTokOBasi ~ BosbTammepomeTpus. HopmanpHas u  auddepeHuanbpHas
UMITyJIbCHas noJisiporpadusi. KBagpaTHo-BoHOBas osisiporpadust.

AMmnepoMeTpusi U amrepomMerpuueckoe TuTpoBaHue. CymHOCT, Meroaa. Kpusbie
amriepomeTpuueckoro TutTpoBanus (AT) mpu MOCTOSTHHOM U U3MEHSIOIIEMCSI 00bEME TUTPYEMOTO
pacTBopa. AMIIEpOMETPUUECKOE TUTPOBAHUE C OJTHUM U JIBYMs MOJISIPU30BAHHBIMU JIEKTPOIaAMH.
[IpwiokeHne  aMIIEPOMETPHUYECKOTO  METoJa I OmpeAeiicHUuS  (U3HKO-XUMHUYCCKHX
XapaKTEPUCTHK (OIpeesieHUe MPOU3BEICHUS PACTBOPUMOCTH M KOHCTAHTBI HECTOHWKOCTH
KOMIUIEKCHBIX HOHOB). [IpenmytiecTBa meToa.

9. Texkymuii KOHTPOJIb MO AUCIHUIIHHE

Texkymuil KOHTpOJIb 10 JUCLUIUIMHE IIPOBOJUTCS IIyTEM KOHTPOJISI MOCEIAEMOCTH,
MPOBCACHUA KOHTPOJIBbHBIX pa60T, OKCIIPECC-TCCTOB W KOJUIOKBUYMOB II0 JICKIMOHHOMY
Marepuaity, BBITIOJHCHUs HMHIWBUAYaJIbHBIX 3a/laHui, KEeHCOB H (Qukcupyercsi B ¢opme
KOHTPOJIbHOW TOYKH HE MEHEE OJHOI0 pa3a B CEMECTD.

OrneHOYHBIE MaTepUalbl TEKYIIEro KOHTPOJIS pa3MmenieHsl Ha caiite TI'Y B pasznene
«Hupopmarmst 06 o6pazoBaTensHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBCACHUA U KPUTEPUHU OLICHUBAHUS HpOMe)l(yTO‘IHOﬁ arrecranmumn

DK3aMeH B CEIbMOM CEMEeCTpe TPOBOJIUTCA B YCTHOM ¢dopme mo Oumieram.
DK3aMEHAIIMOHHBIA OMJIET COCTOMT M3 Tpex "yacTel. [IpomomkuTenpbHOCTh Sk3aMeHa 1,5 yaca.

OHGHO'—IHBIG MaTCpurajibl IJIA IPOBCACHUSA HpOMe)I(YTOIIHOfI arTecTalu pasMCEIICHbl Ha
cante TI'Y B pasmene «Mudopmamus o0  oOpazoBarenbHONW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DIEKTPOHHBIA YUEOHBIN KypC MO TUCUHUIINHE B AJIEKTPOHHOU 00pa30BaTEIHLHOM cpefie
iDO - https://Ims.tsu.ru/enrol/index.php?id=28551

0) OnieHOUHBIE MaTepHAITBl TEKYIIEro KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAI[MH 10
JMCIUTUIAHE.

B) Meronuieckne yKa3aHus 10 POBEACHUIO JJAOOPATOPHBIX PadoT.

12. Ilepeyennb yueOHOIi JJuTEepaTyphl U pecypcoB cetu UHTEepHeT

a) OCHOBHas JIUTepaTypa:

— bymaukoB I'. K. OCHOBBI COBpeMEHHOTO AJIeKTpoxumuyeckoro anamuza / I'. K.
bynnukos, B. H. Maiictpenko, M. P. Bscenes. — M. : Mup : bunowm JI3, 2003. — 592 c.

— Muomanap @. Dnekrpoxumust / ®. Muomanap, C. Canku, [1. Onedep, P. Meanne-Peno;
nep. ¢ ¢p. B. H. I'paceBuua; nop pen. 0. 1. 'amOypra, B. A. Cadonosa. M. : Texunocdepa, 2008.
—-359c.

— DIekTpoaHaauTHYecKue MeTobl. Teopus u npaktuka / [lox pen. ®. Illonasma. M.:
bunowm. Jlaboparopwus 3uanuii, 2006. — 326 c.

0) IOoMONHUTENbHAS TUTEpaTypa:

—HOunr I'. MHCTpyMeHTanbHbIE MeTOIbl Xumudeckoro aHamuza / I'. FOuHr; mep.
c aara. — M. : Mup, 1989. — 608 c.

— IImymbex k. Dnextpoxumuueckue metonsl aHamm3a / k. Ilmombex. M. : Mup,
1985. — 496 c.

— T"amioc 3. TeopeTndeckne OCHOBBI JEKTPOXMMHUYECKOTO aHAIN3a; IEp. € MOJIbCKOro / 3.
I'amoc. M.: Mup, 1974. — 552 c.

— bpaitnuna X. 3. TeepaodasHble peaknMu B 3JIEKTPOAHATUTHYECKOM XuMUH /

X. 3. bpaitnuna, E. {. Heitman. M. : Xumus, 1982. — 264 c.



— Beinpa ©. MuBepcuonnas BonsTamnepometpusi / @. Beiapa, K. tynuk, O. KOnakosa.
M. : Mup, 1985. — 496 c.

— 3axapoB M. C. DeKTpOXUMHUYECKHE METObl aHaJN3a MPUPOIHBIX U CTOYHBIX BOA /
M. C. 3axapos, H. @. 3axapuyk. HoBocubupck : Hayxka, 1985. — 220 c.

— 3axaposa D. A. JIabopaTOpHBIN MPAKTUKYM TI0 EKTPOXUMUYECKIM METOIaM aHalln3a
/2. A. 3axaposa, JI. A. UrnarseBa. Tomck : M31-Bo Tomckoro yH-Ta, 1980.

— 3axapoBa D. A. IIpakTHKyM 1O METOJy HHBEPCHOHHON BOJIETAMIIEPOMETPUU Ha
pTYyTHBIX 25ekTpoaax / 3. A. 3axaposa. Tomck : U3a-Bo Tomckoro yu-Ta, 1980.

— XUMU4ecKue 1 OMOJIOTHYeCKre CeHCOphI: OCHOBHI U puMeHeHust / @. I'. banuka; nep. ¢
anri. M. M. Jlasepa, mox pexa. B. A. llly6apesa. Mocksa: Texunocdepa, 2014. — 879 c.

B) pecypcbl cetu HTepHeT:
— IllenxoBHukoB B. B., Anumenko M. B. Onekrpoxumuyeckue MeETOJbl aHalIn3a

(MynpTHMEHITHOE yuebHOe nocobue). Tomck. nao 1Ty, 2007.
http://ido.tsu.ru/iop_resl/electrohimmetod
— DOnexkTpoHHass OubnuoTeka y4yeOHbIX MarepuaioB Mo xumun — M.: MIVY

http://www.chem.msu.ru/rus/elibrary/

13. Mlepeuensb uHGOPMANMOHHBIX TEXHOJIOTHii

a) JINIIEH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTIeUeHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Bxirouaet npunoxenus: 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);

— yOIMYHO OCTymHBIe 0baunbie TexHonorun (Google Docs, Anaexc auck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnOIMOTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOoHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— 9BC KoncynbranT cryaeara — hitp://www.studentlibrary.ru/
— O6pasoBarensHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHHYECKOe 00ecneuyeHue

Aynuropun i MPOBEACHUS 3aHATHH JIEKLIMOHHOIO THUIIA.

Aynuropun Uil TPOBEACHUS 3aHATHM CEMUHApCKOrO0 THIIA, WHIAWBUAYAJIbHBIX U
I'PYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJIS U POMEKYTOYHON aTTECTALlUN.

[Tomemenus st caMOCTOSATENILHOM pabOThl, OCHAIEHHbIE KOMIIBIOTEPHOW TEXHUKOH U
JOCTYHOM K cetu MHTepHeT, B 3JIeKTPOHHYI0 HMH(POPMALMOHHO-00pa30BaTEIbHYIO CpeLy U K
MH(GOPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynurtopun Uil TPOBEAEHUS 3aHATHUM CEMUHApCKOrO THIIA, WHIAWBUAYAIbHBIX U
IPYIIIOBBIX KOHCYJIBTALUN, TEKYLEr0 KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALINH.

ITomerenus st caMOCTOSATENIbHOW pabOThI, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOH U
JOCTYnoM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAlMOHHO-00pa30BaTeIbHYIO CpeLy U K
MH(GOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

JIaGopaTopuu OCHAIllEHb! BBITSKHBIMH HIKadaMu 1 HEOOXOAMMBIM 000pyI0OBaHUEM:

pH-MeTp-MUIMBONBTMETP, BOJIBTaMIIEpOMETpUUecKuil anamuzatop TA-4 — 2 i,
BoJIbTaMIepoMeTpudeckuid ananuzatop TA-4M, yHuBepcanbHbIi MCTOUHUK nuTanus YUII-1,
KOHAYKTOMETp 4 B KOMIUIEKTE C JaTYUKOM, CTEHJ JJIEKTPOXUMHUMYECKHM, MOTEHIMOCTAT,


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/

MarHWTHBIC MEINAIKH, IUIUTKA JJIEKTpUYecKas, MmKag CyIIWIbHBINA, MyQenbHas Iedb, BECh
nabopaToOpHbIe 3JIEKTPOHHBIC, CEKYHIOMEp. OJEKTPOIbl: PTYTHBIH Kamaloluuid 3IIEKTPOJ,
cTeKyIsHHbIA (pH-uyBcTBUTENBHEIH), uMoHOcenextuBHbie (NOs, F, I, ClI, S%), pryrHbrii
wieHouHslid  (PIID), nyaTuHOBBIE (IUIACTMHYATBHIM CHUPANbHBIA, TOYEYHBIH), cepeOpsHbIH,
rpaduToBbiif. JlaboparopHas mocyna: koiOel Mmepubie 50, 100, 200, 250 wmu, crakax
nabopatopasiii 50, 100, 400 mut, crakan kBapueBbiid 20 mit, 6ropeTka 25 Mi1, MUKpOOIOpeTKa S5 M,
nunetku 1, 2, 5, 10 Mo, munusaap mepubii 10, 50 mut, rpyiiy pe3uHOBBIC, POMBIBAIKH.

Aymatopun Ui TPOBEACHUS 3aHATHHA JICKIMOHHOTO ¥ CEMHUHApCKOro  THUIIA
WHIWBHUIYAIbHBIX W TPYMIOBBIX KOHCYJBTALWH, TEKYIIEr0 KOHTPOJS M MPOMEKYTOUYHOU
aTTecTalluu B CMEIIEHHOM Qopmate («AKTpy»).

15. Undopmauus o paspadoTunkax

[lenkoBuukoB Bmamumup ButanseBuy, KaHI. XuUM. HayK, [JOIEHT, Kadeapa
aHaiMuTU4Yeckod xumuu HanumoHanbHOro wHccienoBaTenbckoro TOMCKOTro TocCyJ1apCTBEHHOIO
YHUBEPCUTETA, 3aBEAYIOIMHI Kadeapo.

HockoBa T@'anmmna HwukonaeBHa, O-p. XMM. Hayk, Kadeapa aHaIUTHUYECKONH XUMHHU
HanmonaneHoro uccienoBaTesbckoro TOMCKOTo rocy1apcTBEHHOIO YHUBEPCUTETA, ITpodeccop.



