


1. eap ¥ nIaHUPYeMble Pe3yJabTaThl 0CBOCHHUS THCHHUIIIMHBI

Iesbro 0CBOEHMSI JUCLUIUIMHBIL ABIsETCA (POPMUPOBAHUE CIEAYIOUIMX KOMITETEHIIMI:

—IIK-1. Crocoben miaHupoBaTh pabdOTy M BHIOMpATh a/leKBATHBIE METOJbI PELICHHUS
Hay4YHO-HMCCIIEJOBATENIbCKUX 3a/1a4 B BBIOPAaHHOM 00JIACTH XUMHMH, XUMUYECKOI TEXHOIOTUU WU
CMEXHBIX ¢ XMMUEH HayKax.

— [IK-2. Cnioco6eH K peleHnto npohecCHOHAIbHBIX TPOU3BOICTBEHHBIX 3a/ay.

PesynpTaTamu 0CBOEHUS IMCLUUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-1.1. Pa3pabarbiBaeT CTpaTeruio HayYHBIX MCCIEIOBAHUN, COCTABISIET OO TU1aH
U JIeTaJbHbIC IUIAHBI OTACIBHBIX CTAIUM.

NIIK-1.2. Beibupaer s5KCEpUMEHTAIbHBIE U PACUETHO-TEOPETUUECKHUE METOIBI PELICHHUS
IIOCTABJICHHOW 3aJjau, UCIIOJIb3Ysl JOCTH)KEHHUS COBPEMEHHONW XMMHUYECKOW HAYKH, U UCXOIS U3
UMEIOINXCS, MaTePUAIbHBIX, THPOPMALMOHHBIX 1 BPEMEHHBIX PECYPCOB.

NIIK-1.3. Ucnonb3yeT cOBpeMEeHHOE (PU3MKO-XUMUYECKOe 000pYyI0BaHUE JIs TIOTYYEeHUs
U MHTEPHpPETALUU JIOCTOBEPHBIX PE3YJIbTaTOB MCCIENI0BAaHUS B BBIOPAHHOM 00JIaCTHM XHMMHUH,
XUMHYECKON TEXHOJIOTMM MJIM CMEXKHBIX ¢ XMMHEW HayKax, NPUMEHAS B3aHMMOJOIOJIHSIIOIINE
METO/IbI UCCIIEIOBAHMS.

WIIK-2.1. AmnanusupyeT HMeEIOLIMecs HOPMAaTUBHbIE JIOKYMEHTBl II0 CHUCTEMaM
CTaHJapTU3aluu, pa3pabOTKM U MPOU3BOJACTBY XUMHUYECKOW TNPOAYKLIMHM M IIpeagaraer
TEXHUYECKUE CPEICTBA ISl PELICHMS IOCTaBICHHBIX 3aa4.

UIIK-2.2. TIpou3BOIUT OICHKY MPUMEHHMOCTH CTaHIAAPTHBIX W/WIM TPEIJIOKECHHBIX B
pesyabrare HUP TexHomormyeckux pemieHHid Ha HOPUMEHUMOCTb C Y4YeTOM crHenuduku
M3Yy4aeMbIX IIPOLIECCOB.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— MW3y4YeHHUE DJIEKTPOXMMHUYECKUX CBOMCTB CHUCTEMBI, CBSI3aHHBIX C COCTaBOM
(YHKIMOHAJIBHON 3aBUCUMOCTBIO;

— HuccienoBaHue (aKTOpPOB, BIMSIOIMIMX Ha BEJIWYMHY aAHAIMTUYECKOTO CHUTHaja
(ycTpaHeHHe MeUIaIuX aHAJIM3y NapaMeTpoB, ONTUMHU3ALUS OTHOLIEHUS! CUTHAJ/TIOMEXa);

— OCBOEHHME OCHOBHBIX METO/I0B AJIEKTPOXUMUYECKOTO aHaJIN3a U UCCIIEI0BaHUS;

—  OILICHMBAHME  METPOJOTMYECKMX  XApAaKTEPUCTHK  M3BECTHBIX  METOJUK
(4yBCTBUTENBHOCTb, TOYHOCTh, BOCIIPOM3BOJUMOCTD, SKCIIPECCHOCTD U T.J.) M BO3MOKHOCTEN UX
yITy4IIeHUS.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza otHocuTes K biioky 1 «/lucuumnuna (Moayan)».
JlucumMmiauHa OTHOCUTCSL K 00s3aTeNbHOM dYacTh 00pa3oBaTeNbHOM IPOrpaMMBL.
JuctunnuHa BXoAuT B Moayb Jucturuiuael (Moaynu) no Beioopy 1 (IB.1).

4. Cemectp(bl) ocBOeHMS U (popma(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE

Tperuii cemecTp, IK3aMeH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

I[J'ISI yCnemHOro OCBOCHUA JUCHUIIIMHBI TpeGy'IOTCSI PE3YJIbTAThI O6y‘{CHI/I}I 1o
CICAYIOIUM JUCHUIIIIMHAM: HCOPraHW4CCKass XUMHU, (1)I/I3I/I'—ICCKa${ XUMHs, CTPOCHUC BCHICCTBA,
XUMHUYCCKas TCXHOJIOIusd, MaTeMaTUUYeCKUi aHaJIn3, (1)1/131/11(21, I/IH(I)OpMaTI/IKa.



6. SA3bIk peanu3zanuu

Pycckuit

7. O0beM OUCHUILIUHBI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI cOCTaBisieT 3 3.¢., 108 "acoB, U3 KOTOPHIX:
-jexuuu: 12 4q.
-nadoparopusie: 20 u.
B TOM YHCJIC IpaKTU4ecKas nmoaroroska: 20 .
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHBIM IIAHOM.

8. Coaep:xkaHue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BBeneHue B 3JIeKTPpOXUMH4YEeCKHE MeTOAbI aHanu3a (AXMA).

Mecro u poas DXMA cpenu npyrux MeroaoB aHanmsa. Knaccudukanus DXMA, ux
OCOOCHHOCTH, YYyBCTBHUTEIBHOCTb, TOYHOCTb, pa3peliarolias CrnocoOHOCTh. [IpuMeHeHue B
MIPaKTUKE aHAJIN3a: HAyYHbIE UCCIIEI0BAHUS, IPOMBIILIEHHOCTh, SKOJIOTUsl, MEIULIMHA, PELICHUE
COBPEMEHHBIX MPOOJIEM AaHATUTHYECKONM XUMUU. TeHAEHIIMH U MepCHeKTUBbl pa3Butus D XMA.
Iyt moBbllieHUs 4yBCTBUTENbHOCTH. OmpenaenseMble KOMIIOHEHTHI. BeliectBa, Memaromiue
MPOBEJCHUIO aHaM3a. TpeOoBaHUs, MPEIbIBISIEMbIE K MOATOTOBKE 1mMpo0. OCHOBHBIE CTaUU
3JIEKTPOXUMHYECKOTO aHAJIN3a.

Tema 2. PaBHOBeCHBbIE 2JIEKTPOXUMHUYECKHE METObI

Konnykromerpuyeckue MeTtoapl aHanu3a. [IpuHIMIBI U KiaccuuKamuss MeToja.
OJEeKTPONPOBOAHOCTb PACTBOPOB 3EKTPOIUTOB (yAETIbHAsl, SKBUBAJECHTHAs, MOJEKYJSpHAas).
3aBUCUMOCTb JIEKTPOIPOBOJHOCTH OT 3KCIIEPUMEHTAJIBHBIX MapamMeTpoB (MPUPOJbl MOHOB U
pacTBOpuUTeNs, KOHLEHTpAIMK, TeMIeparypsl u ap.). [IpumeHenue npsMoll KOHIYKTOMETpPHUH.
OnpeneneHue IEKTPONPOBOJIHOCTH C€lIA0BIX 3JIEKTPOJIUTOB, KOHCTAHT JHUCCOLMALIMU CIA0BIX
KHCIIOT U OCHOBAaHUH, paCTBOPUMOCTH MaJIOPACTBOPUMBIX COECJUHEHMM, COCTaBa U KOHCTAHTHI
YCTOMYHMBOCTH KOMIUIEKCHBIX COCITMHEHUM.

Anmaparypa M TEXHHMKa KOHIYKTOMETPHUYECKHUX u3MepeHuil. Konamykromerpuueckoe
tutpoBanue (KT). Peakuun, ucnons3zyembie B KT. Kpussie KT no merony Heirpanuszanuu,
OCAKICHMS, KOMILJIEKCOOOpa30BaHus, OKHCJIEHUS-BOCCTAHOBIICHUS. TurpoBanue
MHOTOKOMIIOHEHTHBIX cMecell anekTponnutoB. HeBogHoe TuTpoBanne. XpOHOKOHAYKTOMETPUS.
BricokouacTOoTHOE KOHAYKTOMETPUUYECKOE TUTPOBaHHE (MIPUHLIMI METO/a, annapaTypa, KpUBble
TUTpoBaHusA). OCOOEHHOCTH KOHJIYKTOMETPUUECKOTO METOJla aHaiu3a, MpeuMyIlecTBa U
HEJO0CTaTKH.

[lorenunomeTpruueckue wmeroabl aHanusa. [lpuHnun wu  knaccudukanuss METOI0B
noreHuuomerpuu. Ilpenmymiectsa M orpaHuueHuss MeTona. BO3HUMKHOBEHHE JBOWHOTO
anektpuueckoro ciosi (JI9C) Ha rpanuie metainm — pacTBOp. PaBHOBECHBIM MOTEHIHAI.
TepmoauHaMuyeckuil BbIBoJ ypaBHeHus: HepHera. Knaccudukanus snekrpogos. DnekTpossl |
pona (MeTalsuM4yeckue, amalbraMHble, MeETaJUIOUAHbIE, Tra3oBble). Onekrtpoasl Il pona
(kaJoMeNbHBIHN, XJopuacepeOpsHbIi, MeTamookucHble). Dnektpoas! Il pona. OkucnurtensHo-
BOCCTAHOBUTENbHbBIE 3JIEKTPO/Ibl (XMHTUAPOHHBIN, NHEPTHBI METAJUI B PACTBOPE, COJEPIKAILLEM
OKHCJINTEIbHO-BOCCTAHOBUTENBHYO  Mapy). HMoHocenekTuBHBIE 31eKTpoAsl. HM3mepenue
MOTEHIIMAJIOB B MOHOCEJIEKTUBHBIX 3JeKkTpofax. Onpenenenue kodp@uiMenTa ceneKTUBHOCTU
HMOHOCEJIEKTUBHOTO 3JeKTpona. Kiaccupukaiyss HOHOCENIEKTUBHBIX 3JeKTpo10B. CTEKIsSHHbIE
AIIEKTPOMBI. DIJIEKTPOJbl Ha OCHOBE JXUAKHWX MeMOpaH. TBepable MeMOpaHHBIE AJIEKTPOJbI
(KpucCTaJUIMYeCKHe M HEeKpHCTaIMdyeckue MeMmOpaHbl). @DepMeHTAllOHHbIE MeMOpaHHbIE
anekTpoabl. CriocoObl onpeaeeH!s] KOHIEHTPAUi ¢ TOMOIIbIO HOHOCEIEKTUBHBIX AJIEKTPOIOB
(ypaBHenne HepHcra, MeTOJ TIpaJyHpPOBOYHBIX TPSAMBIX, METOJ| CTAaHAAPTHHIX J00ABOK,
TUTPOBAHUE C HOHCEJIEKTUBHBIMU AJIEKTPOIAMU).



ONeKTpOXUMHUYECKHEe  Lenu  (KOHLEHTPAallMOHHblE  IENM, XHUMHUYECKUEe  IIeMHu,
raJlbBaHMYeCKuil 3nemMeHT). M3mepenne noreHnuanosB. M3mepenue pH snekTpoxumuueckum
meronoM. OOImias TeXHUKa M ammnaparypa MNOTEHIUOMETPUYECKOro aHanusa. VHaukaTtopHble
NIEKTPOABl U DJIEKTPOJAbl  CpaBHEHUsA. MeTolapl  OIpeneieHus] KOHEYHOH  TOYKHU
noreHuomerpudeckoro tutpoBanus (I1T). KomnencannonHuble 1 HEKOMIIEHCALIMOHHBIE METO/IbI
[IT. Metonbl TutpoBanus 10 I/C, paBHON HYIIO U 10 TOKA, paBHOTO HYJIO (IIPU MOTEHIIMAJIE
KOHEYHOH TOYKM TUTPOBaHHUA). bumeramnumyeckue cucteMbl 31ekTponoB B mnpaktuke IIT.
[ToreHunomeTpruyeckoe TUTPOBAHUE o METOy HEUTpaau3aluu, OCaXKJEHUS,
KOMILJIEKCOOOpa30BaHUs M OKMUCJIECHUSA-BOCCTAHOBJIECHUS (TUIBl HMHIMKATOPHBIX 3JIEKTPOJOB,
KpuBble TUTpoBaHus). [Ipumeps! onpenenenus BemecTB Mmeronamu I1T. O6paboTka KpUBBIX
tutpoBanus (Meron ['pana, merox b. M. MapesiHoBa).

Tema 3. OcHOBHbIE 3aKOHOMEPHOCTH  JJIEKTPOXHMHYECKOH  KHUHETHUKH.
DJIEKTPOXHMHYECKHe METO/Abl, OCHOBAHHBIE HA MOJISIPU3AIUH 3JIEKTPOAOB.
DIIEKTPOXUMHUYECKNE METO/Ibl, OCHOBAHHBIEC HA MOJSPHU3ALMU AIEKTPOJOB M NMPOTEKAHUU TOKA
yepe3 31eKTpoAbl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXMMHUECKONH KHHETUKU. OCHOBHBIE
MOHSTHS ANEKTPOXUMUYECKON KMHETUKH (TOK, MEpeHanpshKeHne, oOpaTuMble U HeoOpaTHUMbIe
nporeccel). Cragum  3IeKTpoXUMHUYecKoro mpomecca. Juddy3noHHO-KOHIICHTpAITMOHHAS
nonsipu3anus. 3akoHomepHocTH nubdy3un. 1-piii u  2-oif 3akoHbl @Duka. YpaBHEHUs
KOHIIEHTpalnoHHOM nomsipu3anuu (Teopust Hepucra-Jlesnua). Kputuka reopun HepHera.

DneKkTpoxuMHu4ecKass mnossipuzauusa. Teopust 3aMEUIEHHOTO  pa3psiia-MOHU3ALUU.
[TorennuanpHbie KpuBble. Tok oOmeHa. Kunernueckuii BbIBOJ ypaBHeHUs: HepHcra. BwiBoj
ypaBHEHUU JJ1s1 OOIIeH M 4aCTHBIX MOJISIPU3ALMOHHBIX KPUBBIX. [lonsgpu3annoHHbie KpUBbBIE MTPH
MaJIbIX ¥ OOJIBIINX MEPEHANPSIKCHUAX U TOKax. YpaBHeHHe Tadens.

Crtpoenue naBoitHoro snekrpudeckoro cnost ([JID2C) u ero BiusHHE Ha KHUHETUKY
ANEKTPOXUMUUYECKHX TporeccoB. [Ipuunnsl oOpazoBanus [AIC. Ilorenuuan HyseBoro 3apsna.
Pacnipenenenue 3apsaaoB B JIDC. @akTopsl, BIUAOLIME HA NOTEHIMAI. YUeT MOTEHLHANA MpU
BbIBOJIE  ypaBHEHHUS  JJEKTPOXUMMUYECKONM  KuHeTukd. Metoael  usyuenuss  JOC.
DNIEKTPOKANWILISIPHbIE KPUBBIE.

®azoBas nossgpuzanus. PakTopel, BIMSIIONIME Ha IEPEHANIPSDKEHNE U CTPYKTYPY OCajIKa.
[TepenanpsikeHHE IPU BBIAECIEHUN BOJOPOAA, CTaAUH BBIACIEHUS BOIOPOAA.

OnexTponu3. OJIEKTPOXMMUYECKOE BBIIEJICHUE METaIOB. Y CTONYMBOCTh BOJHBIX
pacTBOPOB MpHU MIEKTpon3e. JnarpaMma yCTOHYMBOCTH BOJBI IIPH PABHOBECHBIX NOTEHIIAAJAX.
Hanpsixenne paznoxeHus.

BnusiHue npuponbl MeTalla Ha NepeHanpsbkeHue. BiMsHME IUIOTHOCTH TOKAa, COCTaBa
pacTBopa, MOBEPXHOCTHO-akTUBHBIX BemecTB (IIAB) Ha nepenanpsixenue. PasnenpHoe
BBIICJICHUE METAJUIOB NpHU d3JekTpoiuse. [loAroroBka mOBEpXHOCTEH IEepell HAaHECEHUEM
AIIEKTPOXUMHUYECKUX MOKPBITUH. 3akoHbl Papajes. Beixo 1o TOKy.

Anmapatypa u o0mas TeXHHMKAa DSJEKTPOXMMHUYECKHX OIpenesneHuil. MeTrosl
aneKTpoaHanu3a. BeineneHne Ha katoje, Ha aHoje. OcaxieHue Ha PTYTHOM OJIIEKTPOJIE.
ONEKTPOIN3 NPU KOHTPOJIMPYEMOM TOKE M IEKTPOJIM3 NPU KOHTPOJIUPYEMOM IOTEHIMAIIE.
[Tpumepsl ompeneneHns BEUIECTB METOAAMU AJIEKTposin3a. MeTos BHYTPEHHEro 3JIEKTPOJIU3a.
MexaHn3M 27EKTPOAHBIX NIPOLIECCOB Ha KAaTOJE U aHOJE.

Kynonomerpus. IIpunuun merona, kinaccuduxamus. Ycnosus, onpenenstomue 100 %
BBIXOJ IO TOKY IIpH 9JIEKTPOAHBIX mporeccax. KyloHOMeTpuss INpu KOHTPOIMPYEMOM
noTeHuuane. Anmaparypa. MeToasl n3MepeHus KoJndecTBa auekTpudectsa. Kymonomerpus npu
IIOCTOSIHHOM TOKeE. AmnmapaTypa, TE€XHHMKa BbIIOJHEHHS. KylOHOMETpHYECKOE THUTPOBAHMUE.
BHyTpeHHAs W BHEMHSsSI TeHepauus peareHTa. Meroabl (UKCHpPOBAaHUS KOHIA pEaKIUuu
(onTHueckue, INEKTPOXUMUYECKUE). Merposorudueckue  XapakTEepUCTUKHA  METOa.
IIpeumyiectBa. [Ipumeps! onpenenenmii.

Meroasl  NOTEHUMOMETPUM B YCIOBHUAX  IMOJSAPU3ALMU  DJIEKTPOIOB.
IToTeHmOMETpHUECKOE TUTPOBaHUE c OJHUM  IOJISIPU30BAaHHBIM AIEKTPOJIOM.



[ToTeHIMOMETpHYECKOE TUTPOBAHUE C ABYMSI MOJSPU30BAHHBIMH 3JIEKTPOAaMH. BUIbI KPUBBIX
[T s 0OpaTUMBIX U HEOOPATUMBIX CHCTEM.

Tema 4. BoabTamMnepoMeTpu4ecKue MeTObI AHAJIN3A
[Tonsporpaduueckuii meto ananuza. CylHOCTh METO/A, UCTOPUS BOSHUKHOBEHHS U Pa3BUTHA.
Ob6nactu npumeHeHus nomnsporpadpuu. punmun nonsporpaduueckux n3mepennii. OCoOOeHHOCTH
PTYTHOTO Kararollero 3JjeKkTpoja. TpeboBaHUS K COCTaBy HoJsiporpadupyemMoro pacrtBopa.
Teopus nonsiporpaduyeckux MetoqoB ananusza. Auddys3nonnsiii Tok. BeiBon ypaBHeHUH s
nuddy3noHHOr0 TOKa Ha TUIOCKOM M cepudeckoM sjekTpoaax. Jlunehnas muddysus x
pacTylmieMy KarejibHOMY 3J1eKTpoay. Y paBHeHue MnpkoBruya. DakTopsl, BIUSIOIINE HA BETUYUHY
nuhdy3noHHOTO TOKA.

MurpaimoHHbIN TOK B mossiporpaduu. BiusHue MUrpanuy Ha BEIHYUHY MPEICIIEHOTO
TOKa B CIIy4asX OKHCIICHUS U BOCCTAHOBJICHUS KATHOHOB U aHUOHOB.

EmkoctHbiit TOK. Biiusaue ancopOuuu KaTHOHOB, aHMOHOB M TOBEPXHOCTHO-aKTHBHBIX
BEIIECTB Ha BU/J SJICKTPOKAMMIIISIPHON KPUBOK.

[Monsiporpaduueckue BONHBI. YpaBHEHHE OOPATUMBIX MONAPOrpadUUECKUX BOJH HpPU
BOCCTaHOBJIEHUU aKBa-MOHOB /IO aMaJIbI'aMbl, KOMIJIEKCHBIX MOHOB, /1151 BOCCTAaHOBJICHUS] HOHOB,
He oOpazyromux amanbrambel. OOparumasi aHOJHAs UM aHOJHO-KaToAHas BojiHA. MccimemoBanue
oOparumocty  nonsporpapuueckux BoaH. Ilomsporpaduueckuit  merox — ompeneneHus
KOOPJMHAIIMOHHOTO YHWCJIa WU KOHCTAHThl HECTOMKOCTHM KOMIUIEKCHBIX HOHOB. YpaBHEHHUE
HEoOpaTUMOH nossgporpaduiecKoil BOIHBI.

[longporpadguueckue  MakCUMyMbl; TIPUYUMHBI HMX  BO3HUKHOBEHUs. Biusnue
pPAcTBOPEHHOI'0 KUCJIOpOAa Ha BuA mnoissiporpadudeckoil BoiHbl. Makcumymsel | u Il pona.
[TonaBnenne makcumyMoB. Mcnonbs3zoBanue makcumyMmoB | u Il pona s ananutuyeckux nenei.

CriocoObl ompeneneHnss KOHLEHTpALMM JAENoJsIpU3aTopoB B mossporpaduu  (MeTox
KaTHOPOBOYHBIX TPSAMBIX, METOJ| CTaHAAPTHBIX [00ABOK, JIOTApU(PMHUUECKUN aHAIH3).
Kartanutuueckue Toku.

WuBepcuonnas  Bonbprammepomerpust (MB). CymHocTh MeToaa, KiIacCH(pHUKAIIHSL
Teoperuueckue ocHOBbl Merona. Ilapamerpuueckas Tteopuss Merona MB Ha pryTHOM
chepuueckoM dekTpoie. Biausiaue GpakTopoB Ha TIIyOMHY aHOIHOTO MHUKa (KOHIIEHTPAIMs HOHOB,
BpeMs DJIEKTposin3a, 00BeM pacTBopa, 00bEM PTYTHOM Karuld, MOTEHIHAN 3JIEKTPOJIH3a).
@®akTophl, BAUSIOLIUE HA pa3pellaonlyto cnocooHocTh MeTosia. UyBcTBUTENBbHOCTH MeTo1a VIB.

DneKTpo/bl, UCHOIb3yeMble B MeTosie VIB (pTyTHBIE U pTYTHO-TpaUTOBBIE SJIEKTPO/IbI).
TBepnbie (MHEpTHBIE) eKTpobl. HBepcHOHHAs BoJibTaMnepoMeTpus TBepabix ¢a3. Teopus
AIIEKTPOXUMUYECKOTO PACTBOPEHHUSI METAIJIOB C IOBEPXHOCTH TBepaoro uHauddepeHTHoro
anektpona. OnpenensemMble BelecTBa. MeToinka onpeesieHus npeaesia oOHapyKEeHHs B METO/IE
HB. Bo3moxnoctu merona 1B u nepcnekTuBel pa3BUTHS.

Mertoast BOJIbTAMIIEPOMETPUUYECKOTO aHann3a (o6mras XapaKTEPUCTHKA).
Bonbramnepometpusi ¢ ObicTpoil (JInHEHHOI) pa3BepTKOl moTeHuuana (ocuuiorpapuyeckas
nosisiporpadust). Luknmdeckast BoIbTaMIepOMeTpHs.

IlepemennoTokoBass  BoabTamiepomerpus. HopmaneHas u  auddepeHunanbHas
uMnyJibcHas nojsporpadus. KsagparHo-BosnHoBas nosisiporpadusi.

AmMriepoMeTpust U amriepoMeTrpuieckoe Turposanue. Cymuocts Merona. Kpusbie
amnepomeTpuyeckoro TuTpoBanus (AT) npu MoCTOSHHOM U U3MEHSIOIIEMCsl 00beMe TUTPYEMOTO
pacTBopa. AMIEPOMETPUUYECKOE TUTPOBAHUE C OJHUM U ABYMS HOJISIPU30BAHHBIMU JIEKTPOAAMH.
[TpunokeHne aMIepOMETPUYECKOTO  MeToAa JJs  ompeAeneHus  (U3NKO-XUMHUYECKHX
XapaKTepUCTHK (ONpEIENIEHNE IPOU3BEACHNUS PACTBOPUMOCTH M KOHCTaHTBI HECTOMKOCTH
KOMIUIEKCHBIX HOHOB). [IpenmyiiecTBa Meroa.

9. Tekyuuii KOHTPOJIb MO AUCUHUILINHE

Texkymuil KOHTPOJb IO AMCIHUIUIMHE NPOBOAUTCS IIyTEM KOHTPOJIA IOCEUIAEMOCTH,
NPOBEIECHUS KOHTPOJIBHBIX pPabOT, S3KCIPECC-TECTOB U KOJIJIOKBUYMOB IO JIEKIIHOHHOMY



MaTepHuaiy, BBITIOJHCHUS WHIUBUIYaTbHBIX 3aJaHUN, KeilcoB W (Qurcupyercs B Qopme
KOHTPOJIBHON TOYKH HE MEHEE OJHOTO pa3a B cemectp. [lyis cucreMaTusanuu paboThl B TEUCHUE
ceMecTpa UCTONIb3yeTcsl OaNbHO-pEeHTHHTOBas cucTema. JlJisi IomycKa K dK3aMeHy HeoO0XO0JIuMO
HaOpaTh He MeHee 60% OaIIOB OT MAKCUMAIILHO BO3MOKHBIX.

[IpuMepbI OLEHOYHBIX CPEACTB IS TEKYIIEro KOHTPOJIsI yCIIeBaeMOCTH, IPOMEeKYTOYHOH 1
HTOr0BOIi aTTECTAIMU OCBOCHHS TUCIHIIJIUHBI
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9.1. Bompocbl JJsi NOATOTOBKH K  KOJNJIOKBHYMY 3 1o  TeMme
«BoabTamnepoMeTrpuyecKkue MeTOAbI AHAJIU32», IPOBOAUMOMY B opMe 1e10BOM
UI'PBbI

AMIiepoMeTpuyecKoe TUTPOBAHKUE C OJTHUM HOJISIPU30BAHHBIM 3JIEKTPOIOM
Knaccuyeckas nonsiporpadust

Ocmnorpaduueckas BOJIbTaMIIEPOMETPHS

I/IHBepCI/IOHHaSI BOJIbTAMIICPOMCETPHA HA PTYTHBIX JJICKTPOJAaX

[lepeMeHHOTOKOBAsI BOJIBTAMIIEPOMETPHS

[Muxnuyeckas BOIbTaMIIEPOMETPUS

KBanpaTHO-BOJIHOBAs BOJIbTAMIIEPOMETPHUS

NMnynbecHas HOpMallbHasi BOJITAMIIEPOMETPUS

NwmnynbcHas auddepennnanbHas BOJIbTaMIEpOMETPUS

I/IHBCpCI/IOHHaH BOJIbTAMIICPOMCETPHA HA TBEPABIX SJICKTPOAaX

Jluneitnas muddy3us K pacTylieMy KaneJabHOMY 3JIEKTPOILY

CnenctBus u3 ypaBHeHus MnbkoBruya

YpaBHeHre 00paTUMOI ONAporpaguuecKoil BOIHBI

VYpaBHeHHne HeoOpaTUMOH NOJsIporpadpuuecKoil BOIHBI

Omnpenenenre KOOPAMHALMOHHOTO YKCIA M KOHCTAaHTBhl HECTOMKOCTH KOMILIEKCHBIX
HMOHOB METOJIOM KJIACCUYECKOU rosisiporpapuu

OnpeneneHre  KOHCTAaHTHl ~ HECTOMKOCTH  KOMIUIEKCHBIX ~ HOHOB  METOJIOM
AMIICPOMCTPHUICCKOI'0 TUTPOBAHUA

EMKOCTHBIN TOK. DIIeKTpoKanuIsipHas KpuBas

Murpaunonsbiii Tok. [lpuywabl Bo3HHKHOBEHUs. CHocOOBI YCTpaHEHHs BIUSHUS
MUTpAIMU Ha BEJIMYUHY IIPEAEITBHOIO TOKA.

[Tonsporpadguyeckne MakKCUMyMBbl, UX TUIBI. [[pUYMHBI BOBHUKHOBEHUS M CITOCOOBI
YCTpaHEHHUS

VYpaBuenue nudPpy3noHHOT0 TOKa K CHEPUIECKOMY IIEKTPOIY

ITapameTpuueckast TeOpHst METO/1a UHBEPCUOHHOM BOJIBTAMIIEPOMETPHUH
OmnpeneneHne NPOU3BENEHUS PACTBOPUMOCTH IO KPUBBIM aMIIEPOMETPUYECKOIO
TUTPOBAHUS

BnusiHue KOHIEHTpalMu HOHOB, BPEMEHH 3JIEKTPOJIM3a, 00beMa aHAIU3UPYyEMOTo
pacTBOpa M PTYTHOHM KalulM Ha BEJIMYMHY aHOJIHOTO TOKa B METOJE WHBEPCHOHHOMN
BOJIbTAMIIEPOMETPUH

@dakTopbl, BIUAIOIIME Ha pa3pelIarollyl0 CIOCOOHOCTh METO/a WHBEPCHOHHOU
BOJIbTAMIIEPOMETPUH

@dakToppl, BIMAKIIAE Ha MOTEHIMAJl MHKa B METOAE HMHBEPCUOHHOMU
BOJIbTAMIIEPOMETPUH

C  1noMOmIBbIO  MONAPU3ALMOHHBIX  KPUBBIX  OOBSICHUTE  BUJA  KpPUBOM
AMIICPOMETPHICCKOI'0 TUTPOBAHUA

9.2.IlpumMepsl OWIIETOB KOJUIOKBHYMa MO TeMe «DJIEKTPOXUMHYECKHE MeTO/bI

BUJIET 1

aHaJIu3a, HE CBA3AaHHbIEC C nonﬁpmauneﬁ IJTEKTPOAOB»

1. TepmoauHamuueckuii BbIBOJ ypaBHeHus HepHera



2. llpumeHeHMEe KOHAYKTOMETPUYECKUX METOJOB Uil (U3HKO-XUMHYECKHX METO/0B
UccleIoBaHus (Ha OTHOM U3 METOZOB OCTAHOBUTHCS MOIPOOHEE).

3. DkBHBaleHTHas 3neKkTponpoBoxHocTh 1,03:10° M pacTBopa ykcycHoit kuciotsl mpu 25°C
paBHa 48,15 CmT-5kB ™ cm?. OnpeneuTh KOHCTAHTY JMCCOLMAIMM YKCYCHOH KHCJIOTHI,
€CJIM AJIEKTPONPOBOJAHOCTh YKCYCHOW KHMCIIOTHI MpPU OECKOHEYHOM pa30aBlIEHUU paBHA
390,6 CMT-3KB T cM?.

4. Ha cxompko MB wu3MeHUTCS MOTEHLHAT BOJOPOAHOIO BJIEKTPOAa OTHOCHUTEIHHO
HACBILICHHOTO KaiomelbHoro, eciiu K 50 Mt 0,1 M pactBopa HCI npunutes 20 M 0,2 M
pactBopa ammuaka. Temmneparypa onsita 25°C.

9.3.Ilpumepsnl KeiicoB

[Ipennoxute u naiiTe TeopeTndeckoe 00OCHOBAHME METOJIMK ONpeeeHus noHOB Fe2+
METOJIaMU TOTEHIMOMETPUUYECKOr0, aMIEPOMETPUUYECKOTO C JBYMs H C OJHUM
MOJIAPU30BAHHBIMH  JJICKTPOAAMHU, KOHAYKTOMETPHUUYCCKOTO W KYJIOHOMCTPHUYCCKOI'O
tutpoBanud. [Ipu 060CHOBaHUU METOUK:
¢ METOJIOM MOTEHIMOMETPUYECKOTO0 TUTPOBAHHUS MPOBEIUTE pacyeT MOTeHIMAla B
TOYKEC SKBUBAJICHTHOCTU U BCIIMYNHBI CKa4YKa Ha KpHBOfI TUTPOBAHUAA,
¢ MCTOAOM aMIICPOMCTPHUYCCKOI0 TUTPOBAHUA BHUI KpHBOfI 00BsICHUTE Ha
OCHOBAHUU MOJIAPU3ALUOHHBIX KPUBBIX;
¢ MCTOAOM KOHAYKTOMCTPHUUYCCKOIO THUTPOBAHUA BHUIA KPUBBIX o0psACHUTE Ha
COIIOCTABJICHUHU MOJIBUYKHOCTEH MOHOB;
® METOJIOM KYJIOHOMETPHUYECKOrO TUTPOBAHUS MPEIOKHUTE METOIbI (PUKCUPOBAHUS
KOHEYHOU TOYKU TUTPOBAHUA.

9.4.IlpuMepsl TECTOBBIX 3a1aHMIi 1JIs1 TEKIMOHHOTO YKCIIPecc-KOHTPOJIA
VYKaXuTe NpaBWIbHBIA OTBET

1. Jlns KUCIOPOIHOTO AJIEKTpoJia ypaBHeHUE HepHCTa mpu CTaHAAPTHBIX YCIOBHUSX UMEET

BHU.
A) E=E°-0,059lga,_,
a
B) E=E° 009 lg—
OH™
al
B) E=E°+ 0,059 lg —2H
80,840

I) E = E° - 0,059 pH

2. Ilpu moTeHIMOMeTpHYeCKOM TUTpoBaHMM HOHOB Fe?* pactopom K2Cr,O7 B KauecTe
MH/INKaTOPHOIO 3JIEKTPOJia CIEAYET UCIOIb30BATh!

A) xnopuacepeOpsIHHBIN IEKTPO]

B) nnaTHHOBBIN 351eKTpOA

B) pTyTHBIN IUIEHOYHBIHN 3JIEKTPOJT

') xamoMenbHBIN AJIEKTPO.T

9.5.11puMepsl HHAMBUAYAJIbHBIX 32 JaHUI



OOBsICHUTE BUJT KPUBBIX TUTPOBAHUS JUIS CJICTYIONINX CUCTEM

Bapu | Oppepensemoe Bemectso Turpant

aHT

1 H3PO4 NaOH

2 NaOH+NH,OH HCI

3 Cu(NO3)2 KOH

4 Ka[Fe(CN)e] Pb(NQOs)2

5 Ca(NO3)2 Na Y(QATA)

6 Zn(NO3)2 NaOH

7 Na,COs HCI

8 CH3COOH NaOH

9 AICl; NaOH

10 HCOOH+NH4CI NaOH

11 HCI+FeCl3 KOH

12 NiCl, NH4OH

BbrunciuTh  MOTEHIMAT — METAUIMYECKOrO  3JIEKTPOJa OTHOCHUTENIBHO — 3JIEKTPOja
CpaBHEHHUSI MIPH YCIOBHSIX, IPUBEICHHBIX
Bapu | Dnexrtposbl O6bem PactBopennoe Temnep | DnexkTpos
aHT 3JIEKTPOJN | BEIIECTBO U €ro | arypa,’ | CpaBHEHHs
uTa, Ml KOJIMYECTBO C

1 Menubli 1000 CuSQq4, 16T 18 BOJIOPO/IHBIN

2 [{uHKOBBII 500 ZnSQOg4, 0.1 r-3xB 18 Kanomenbhsl
i, 0.1 H

3 HuxkeineBsblit 1000 NiClz, 0.5 r->kxB 30 KanomenbHbl
Y HaCHIILI.

4 Amomunnessiii | 200 AICl3, 271 30 KamomMenpHbl
Y HaCHIILI.

5 CepeOpsiHbIit 400 AgNOs3, 0.2 r-3xB 25 Kanomenbhbl
nlH

6 Kammuensrii 1000 Cd(NOs)2, 18.8 T 25 BOJIOPOTHBIN

7 Kene3nnii 100 FeSO4x7H-0, 20.5r | 30 KamomMenbHB]
i,0.1H

8 Ko6GansroBeiii | 200 CoCly, 0.5 r-sxB 25 Xnopuacepe
Opsublii  1H
KCI

9 PryTHBI# 500 Hg(NO3)2, 46 T 20 BOJIOPOJTHBIN

10 CBUHIIOBBII 250 Pb(NOs3)2, 0.2 M 25 KanomesbHbl
M HaCBIIII,

11 OJIOBSHHBIN 1000 SnCly, 591 30 Xnopuacepe
Oopsubit 0.1
H

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

OHpCIleJ'II/ITC COJACPIKAHNUEC YKA3aHHOT'O HOHa (B Mr) MCTOAOM KYJIOHOMCTPUYCCKOI'O

TATPOBAHUS ITPU IOCTOSIHHOM CHJIE TOKA.

Tabnuua 3.2.



Bapuant Omnpenensiemblit I'enepupyemsiii non | Cuiia Toka, | Bpems,
VOH WU BEILECTBO | MJIM BELIECTBO MA MUH

1 Fe?* Brz 100 35
2 H* OH" 300 5

3 Se(1V) I 200 7

4 Mo(V) Fe?* 150 15
5 BOs* OH 100 10
6 [Mupuaun H* 120 55
7 Teobpomun I 250 3

8 Zn?* Ka[Fe(CN)g] 300 41
9 CrO4* Cu* 250 2

10 I Hgo? 180 3,5
11 AsOz* Brz 240 4

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

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAlluH

OK3aMEeH B TpETbEM CEMECTpe IPOBOAMUTCA B YCTHOW (QopMe 10O Oueram.
OK3aMEHAIMOHHBIA OMJIET COCTOUT M3 TPEX YacTel, MPOBEPSIOIUX CIEeTyIOIUe KOMIETEHIIUN

[1K-1, TTK-2. [IpoaomKuTenbHOCT IK3aMeHa 2 Jaca.

CrpyKTypa 2K3aM€Ha COOTBETCTBYET KOMIIETEHTHOCTHOM CTPYKTYPE IUCLUIUIMHBI.
[Ipumepsl TecTOBBIX 3anaHui, pasMmelieHHbIX B YMK «OnekTpoxumMuueckue MeToibl

aHaJIn3a»







1. CnocoObl  ompeneneHus  KOHEYHOM  TOYKM  TUTPOBaHHS B METOJHE
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

2. Tox oomena. Kunernueckuii BbIBOJ ypaBHeHHs HepHcTa.

3. [Tonsporpaduueckoe BOCCTAHOBIEHHE KOMIUIEKCHBIX HOHOB. Ompexaenenue
KOOPJMHAIIMOHHOTO YHUCJIa M KOHCTAHThl HECTOMKOCTH KOMIUIEKCAa METOJOM KJIacCHYECKOM
noJisiporpadum.

4, Hagecky cruaBa 0,4923 r pacTBOpUJIM U Yepe3 MOJYyYEHHBINH pacTBOp B TeUeHUE 7
MUHYT nponyckanu Tok 0,4 A, B pe3yJpTaTe 4ero Ha KaToJ/€ IOJIHOCTBIO BBIJEIINIICS HUKEID.
Omnpenenure MpOLEHTHOE COJIepKaHne HUKENS B CIIJIaBe, €CIIM BBIXOJI 10 TOKY cocTaBmil 80 %.

S. C mnoMompI  MONAPU3AIMOHHBIX  KPUBBIX  OOBACHUTE  BUJA  KPHUBOM

aMIIEPOMETPUYECKOT0 TUTPOBAHUA C ABYMs IOJISPU30BaHHBEIMU >JeKTpogaMu |2 pactBopom
Na2S20s.

DK3aMeHAlMOHHBIN ouiaer Ne 14

1. CnenctBus u3 ypaBHeHus MipkoBuya.

2. TpeboBanusi, npenbsBisieMble K MeMOpaHaM, HCIONb3YyeMbIM B KauecTBe
YYBCTBUTEJIbHBIX 3JIEMEHTOB B TBEP/ABIX U KHUJIKOCTHBIX HOHOCEJIEKTUBHBIX IEKTPOAAX.

3. OnexkTpoxumMHuueckas nosuspusanus. Ypasaenue Tadens.

4. [IpoBenute  00OCHOBaHME  METOJMKHM  OINPEAEICHUS  LMHKA  METOJOM
HOTEHIIMOMETPUYECKOT0 TUTPOBAHHUS.

S. [Tpu ompenenenun coxepkanust GTOPUA-HOHOB METOJIOM H00ABOK, B CTAKaH JJIs

u3MepeHus Obu10 TomerieHo 40 cM® CTOYHOH BOIBI. 3HAYCHHE IOTEHI[HANA dbropua-

CEJIEKTUBHOTO JIEKTPOAa oKa3asioch paBHbIM 244 MB. K ananusupyemomy pactBopy no6aBmim 3
cM® cranmapTHOTO pacTBopa ¢ KoHuenTpanuei 0,01 Momb/IM°, IpU 3TOM 3HAYEHHE MOTEHIIHANA

okazasiock paBHbIM 147 MB. Onpenenure coaepxanne GTOPUA-UOHOB B aHATU3UPYEMOU BOJIE.

Pesynbrarel  9K3aMeHa  ONPEAENSAIOTCS  OIEHKAMH  «OTJIMYHO»,  «XOPOIIOY,
«YJIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIHHOY.

Kaxx it Borpoc orienuBaercst 6auiamu. bamiel, moirydeHHbIEe Ha SK3aMEHE CYMMHUPYIOTCS
¢ Oannamu, MOJTy4YeHHBIMU B TeueHue cemecTpa. Ecnu cryaent Habpan 6onee 90% OamioB ot
MaKCHUMaJIbHO BO3MOJKHOT0, orleHKa «OTiuaHo», oT 75 1o 89% - onenka «Xopotioy», oT 60 10
74% - onieHKa «Y TOBJIETBOPUTEIHHOY.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN yueOHBIN KypC IO AUCIUIIMHE B 3JIEKTPOHHOM yHUBepcuteTe « Moodlex
- https://moodle.tsu.ru/enrol/index.php?id=22099

0) OrieHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOW aTTECTallMH I10
JUCITUITIINHE.

B) [lnan ceMuHapCKuX / MPaKTUUECKUX 3aHATHH 1O JUCHIUTIIHHE.

r) Metoanueckue yka3aHus 1o MPOBEICHUIO TaOOPaTOPHBIX padoT.

1) MeTtonuyeckue yka3zaHHs MO OpraHU3alli CaMOCTOSTENbHON pabOThI CTYICHTOB.

12. Mlepeuens y4ueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— byauuxoB I'. K. OcHOBBI coBpeMeHHOro »sJeKkTpoxumuueckoro anammusza / I'. K
bynnukos, B. H. Maiictpenko, M. P. Bsacenes. — M. : Mup : bunowm JI3, 2003. — 592 c.

— Muomanap @. Dnexrpoxumust / ®. Muomanap, C. Cankwu, I1. Onedep, P. Meanne-Peno;
niep. ¢ pp. B. H. I'paceBuua; mop pen. 0. /I. 'amOypra, B. A. Cadonoa. M. : Texnocdepa,
2008. — 359 c.



— DnekTpoaHaguTHYecKkue Metoinl. Teopus u mpaktuka / [loxg pen. @. Ilonsma. M.:
Bunowm. JIaboparopus 3nanwmii, 2006. — 326 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

—Ounr I'. UucTpymeHTabHBIE METONBI xuMuueckoro aHamm3a / [. HOwunr; mep.

c auri. — M. : Mup, 1989. — 608 c.

— ILmMbek k. Dnektpoxumudeckue metonbl aHanmza / k. ITmambexk. M. : Mup,

1985. — 496 c.

—T'amoc 3. TeopeTrueckre OCHOBBI ANEKTPOXUMUYECKOTO aHAIM3a; Tep. C OIBCKOTOo / 3.

lamoc. M.: Mup, 1974. — 552 c.

— bpaitnuna X. 3. TeepmodasHeie peaknuu B DJICKTPOAHATUTHYCCKONW XUMUH /

X. 3. bpaitnuna, E. 4. Heiiman. M. : Xumus, 1982. — 264 c.

— Beigpa ®@. MaBepcronnas Bosnbramnepomerpus / @. Beiapa, K. I tynuk, 3. KOmakoga.

M. : Mup, 1985. — 496 c.

— 3axapoB M. C. DiIeKTpOXMMHUYECKHE METO/bl aHAINW3a MPUPOJHBIX U CTOYHBIX BOJ /

M. C. 3axapos, H. @. 3axapuyk. HoBocubupck : Hayka, 1985. — 220 c.

— 3axapoBa 3. A. JIabopaTOpHBIN IPAKTHUKYM IO JIEKTPOXUMUYECKUM METOaM aHaIn3a

/2. A. 3axapona, JI. A. UrnareeBa. Tomck : M3a-Bo Tomckoro yu-Ta, 1980.

— 3axapoBa O. A. IlpakTukym MO MeTOAy HHBEPCHOHHON BOJHTAMIIEPOMETPUU Ha

pTYTHBIX 3nekTpoaax / 3. A. 3axaposa. Tomck : U3n-Bo Tomckoro yn-Ta, 1980.

— Xumuueckue U OMOJIOTUYECKUE CEHCOPhI: OCHOBBI U MpuMeHeHus / @. I'. banuka; nep. ¢
anri. M. M. Jlasepa, mox pen. B. A. llly6apesa. Mocksa: Texunocdepa, 2014. — 879 c.

B) pecypchbl cetu HTepHeT:

— IlenkoBHukoB B. B., Anuimienko M. B. DnekTpoXxumMuyeckue METO/Abl aHaau3a

(MynbTUMEUHHOE yueOHOe nocobue). Tomck. nao Ty, 2007.

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

— DnekTpoHHas OuOJMOTeKa YYeOHBIX MaTepuaioB 1o xumuu — M.: MIY
http://www.chem.msu.ru/rus/elibrary/

13. Ilepeyenb HH(OPMALIMOHHBIX TEXHOJIOT Uil

a) JIMLIEH3MOHHOE U CBOOOIHO paclpOCTpaHIeMoe ITpOrpaMMHOE 0OecrieueHue:!

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: 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);

— MyOJIMYHO JOCTYIHBIE 00naunble TexHonoruu (Google Docs, Slnnexc auck u T.1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi OoubIMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) IpodeCCHOHANIbHBIC 0a3bl TaAHHBIX (NPU HATUYUU)'

— YHuBepcuterckas nHpopmanuonnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHas MHGopMalmoHHo-cratuctuyeckas cucrema (EMUCC) —
https://www.fedstat.ru/



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/

14. MaTepuajbHO-TeXHHYECKOE 00ecneuyeHue

Aypautopun JUTsl IPOBEICHUS 3aHATUHN JICKIITHOHHOTO THIIA.

Aynuropud JUisi TIPOBEICHUS 3aHATHM CEMHMHApPCKOTO THIA, WHIUBUAYAIbHBIX H
IPYMIIOBBIX KOHCYJBTALUH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTallly.

[TomemieHust 1151 caMOCTOSATENBHON pabOThI, OCHAIICHHBIE KOMIIBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTh VHTepHeT, B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely M K
MH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM.

JIaGopaTopuu OCHAIIEHB! BBITSKHBIMH HIKapaMHu U HEOOXOJUMBIM 000pyA0BaHHEM:

pH-MeTp-MUIMBOJIBTMETP, BOJIbTAMIIEpOMETPUYECKUN aHaim3aTtop TA-4 — 2 T,
BOJIbTaMIlepoMeTpuueckuil ananuzatop TA-4M, yHuBepcanbHbli MCcTOYHUK nutaHus YMUII-1,
KOHAYKTOMETp 4 B KOMIUJIEKTE C JAaTYUKOM, CTEH]l AJIEKTPOXUMUMYECKUH, MOTEHIMOCTAT,
MarHUTHBIE MEIIAJIKH, IJIMTKAa SJeKTpUdecKas, mkad CyIHIbHBINA, My(denbHas meyb, BECHI
1abopaTopHbIE DBJEKTPOHHBIC, CEKYHIOMEp. OJEKTPOAbl: PTYTHBIA Kalalooluid 3JIEKTPOJ,
cTexyIaHHbIA (pH-uyBcTBUTENBHBIH), HoHOcenektuBubie (NOs, F, I, ClI, S%), pryrnsii
mieHounbld  (PIID), mmaTtuHOBBIE (MJIaCTUHYATHIA CHUPAIBbHBIA, TOYCYHBIN), CEPEOPSIHBINH,
rpaduToBbIif. JlaGoparopnass mocyna: konobl mepubie 50, 100, 200, 250 wmu, crakan
nabopartopusbiii 50, 100, 400 mi, crakaH kBapieBsiid 20 M1, OropeTka 25 MJ1, MUKpOOIOpeTKa 5 M1,
nunetku 1, 2, 5, 10 mut, uunusap mepubiil 10, 50 mut, rpyInu pe3suHOBBIC, POMBIBAJIKH.

Aynurtopud I TPOBEACHMS] 3aHATUN JICKIIMOHHOTO W CEMHHApCKOro THIIA
WH/IMBUIYAIbHBIX W TPYIOBBIX KOHCYJBTALWH, TEKYIIETO0 KOHTPOJS M TPOMEXKYTOUHOM
aTTecTallid B CMEIIEHHOM QopmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

[lenxoBHukoB Bramumup ButanbeBuu, KaHJ. XuUM. HayK, JOLEHT, Kadeapa
AHAIUTHYECKOM Xumuu HanmoHanbHOro ucCIenoBaTebcKOro TOMCKOro rocyaapCTBEHHOIO
YHUBEPCUTETA, 3aBEAYIOLIUN Kadeapoil.



