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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

— OIIK-1. CrocobeH aHanu3uMpoBaTh M HMHTEPHPETUPOBATH PE3YIbTAThl XHMUYECKUX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

— OIIK-2. Cnoco0GeH NpOBOAWTH € COOJIOACHHEM HOPM TEXHHKH 0O€301MacHOCTH
XUMHUYECKHH DKCIEPUMEHT, BKIIIOYasl CUHTE3, AaHAJIU3, U3YYCHHUE CTPYKTYPhl U CBOMCTB BELIECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

—TIIK-1. CmocobeH BbIOMpaTh W HCHOJB30BaTh TEXHUYECKHE CPEICTBA M METOJIbI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33/Jad XMMHMUYECKOM HalpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIIELHAIMCTOM 00Jiee BEICOKOW KBATU(HKALUH.

Pe3ynbpraramMu 0cBOEHUS IMCLUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI JTOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyeT U aHAJIM3UPYET PE3YJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJ01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BEIIECTB M MAaTEpUAJIOB.

NOIIK-1.2. [Ipemiaraer HHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX SKCIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKHX pabOT C HCMOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAULMOHHBIX U
HOBBIX Pa3JI€JI0B XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akilO4e€HUs U BBIBOABI II0 pe3yjibTaTaM aHajau3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX PaboT
XUMHUYECKON HAIPaBJIECHHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKHMMH BEHIECTBAMH C COOJIOJEHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.3. TIpoBoauT CTaHAAPTHBIE OINEPAlMU JUISI ONPENEICHUS XUMHUYECKOTO |
(a30BOro cocTaBa BEIIECTB U MAaTEPUAJIOB HA UX OCHOBE.

NOIIK-2.4. [IpoBOAUT UCCIIEIOBAHUS CBOMCTB BEIIECTB M MATEPUAIIOB C UCIIOIB30BAaHUEM
CepUITHOr0 Hay4HOro 000pYy10BaHHUS.

NIIK-1.1. IlnanupyeT OTAeNIbHbIE CTAUN UCCIEA0BAaHUS IPU HATMUUU OOIIEro MIaHa
HUP.

NIIK-1.3. BeiOupaet TeXHUUECKHE CPECTBA U METO/AbI UCTIBITAaHUM (13 Habopa
UMEIOIINXCS) TSl pelIeHus MocTaBiIeHHbIX 3a1a4 HUP.

UIIK-1.4. I'oroBUT 00BEKTHI HCCIIEOBAHUS.

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— H3y4YeHHE JJIEKTPOXMMHUYECKHUX CBOMCTB CHUCTEMBI, CBSI3aHHBIX C COCTaBOM
(YHKLIMOHATIBHON 3aBUCUMOCTBIO;

— HuccienoBaHue (PaKTOpPOB, BIMSIONIMX Ha BEJIWYMHY AaHAJIUTUYECKOrO CHUTHala
(ycTpaHeHHe MelaIuX aHaJIM3y apaMeTpoB, ONTUMHU3ALUS OTHOLIEHUS! CUTHAJ/TIOMEeXa);

— OCBOEHHME OCHOBHBIX METO/I0B AJIEKTPOXUMUYECKOT0 aHaJIN3a U UCCIIEI0BaHUS;

—  OLICHMBAHME  METPOJOTMYECKMX  XapaKTePUCTHK  M3BECTHBIX  METOJUK
(4yBCTBUTENBHOCTb, TOYHOCTh, BOCIIPOM3BOUMOCTh, IKCIIPECCHOCTD U T.J.) U BO3MOKHOCTEH UX
yIAy4IIEHUS.

3. MecTo IUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnuHa otHOcUTCes K brioky 1 «Jlucuuminuasl (MOTyIN)»

JluciuniamHa OTHOCHTCS K 4YacTH 0Opa30BaTelbHON MporpaMMbl, (HOpMHUPYEMOit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHU, TIPeIaraeTcsi 00y4JaronuMcs Ha BEIOOD.

JuctunauHa BXoauT B Moayns AHaTUTHYECKAs XUMUS

4. Cemectp(bl) ocBOeHMs M popMa(bl) IPOMEKYTOUHOM ATTECTALMM O JMCHUIINHE

Cemectp 7, 5K3aMeH



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

JUis  yCHemHoro OCBOEHHS AUCHUIUIMHBI TpeOyIoTCcs pe3ynbTaThl OO0y4deHHs IO
CIICIYIOIIUM TUCITUIUIMHAM: HEOPTaHWYECKas XUMHUs, PU3NdecKas XUMHUS, CTPOCHHUE BEIIECTBa,
XUMHUYECKasi TEXHOJIOTUS, MaTeMaTH4ECKHIl aHanu3, pusnka, nHHOpMaTUKA.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHHUILIAHBI

O61as TpyA0eMKOCTh IUCHUIUIMHBI COCTaBisieT S 3.¢., 180 yacoB, U3 KOTOPHIX:
-JIeKuuu: 32 u.
-1aboparopHsie: 36 4.
B TOM YHCJIE€ IPAKTUYECKas MOAroToBKa: 36 U.
O6beM caMOoCTOSTENIbHOM pabOThI CTY/IEHTA ONpeAeNicH Y4eOHbBIM IIIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. BBeienne B 3jieKTpoOXUMHUYecKHe MeToaAbl aHaau3a (AXMA).

Mecto u porbs DXMA cpemu apyrux meronoB aHanm3a. Knaccudukamus IXMA, ux
OCOOCHHOCTH, YYBCTBHTEIBHOCTb, TOYHOCTb, pa3peliaroiias crnocoOHocTs. [IpuMenenue B
HpaKTI/IKe aHaJin3a.: HaquHe HUCCIICOOBaHUA, HpOMI)IHIJIeHHOCTB, 3KOJIOTuA, MEAUIIMHA, pCIHeHI/Ie
COBPEMEHHBIX MPOOJIEM aHAIUTHYCCKOW XUMUHU. TEHICHIIMK U NePCIEKTUBBI pa3BuTHI DXMA.
[Tytu moBbllieHHsI 4yBcTBUTEIbHOCTU. OrlpenensieMble KOMIOHEHTHL. BemiectBa, memaroniue
MIPOBEICHUIO aHaiu3a. 1peOoBaHMs, MPEAbIBIIEMbIE K MOATOTOBKE MpoO. OCHOBHBIC CTaIuU
ANEKTPOXUMUUYECKOTO aHATU3A.

Tema 2. PaBHOBeCHbBIe 3JIeKTPOXUMHYECKHE METOIbI

Konnyktomerpuueckue MeTtoabl aHanu3a. [IpuHIMIBL M KiIaccuuKalus MeToja.
DNEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJIUTOB (yAENbHAs, SKBUBAJCHTHAs, MOJEKYJSpHAs).
3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH OT IKCHEPUMEHTAIBbHBIX MapaMeTpoB (IIPUPOJbI HOHOB U
pacTBOpUTEINs, KOHLUEHTpalluu, TemrnepaTypsl u Ap.). [IpumeHeHune npsmMoil KOHIYKTOMETPHH.
OmnpezneneHue >IEKTPONPOBOJHOCTH CIA0BIX 3JIEKTPOJIMTOB, KOHCTAHT JMCCOLMAIMU CIIa0bIX
KHMCJIOT 1 OCHOBaHUM, paCTBOPUMOCTH MaJOpPACTBOPUMBIX COEAMHEHUH, COCTaBa U KOHCTAHTHI
YCTOWYHMBOCTU KOMIUIEKCHBIX COCIVUHEHUM.

Arnmapatypa ¥ TEXHHKa KOHIYKTOMETpHUYECKHMX H3MepeHuil. Konamykromerpuyeckoe
tutpoBanue (KT). Peakuun, ucnons3yemsie B KT. Kpussie KT no meromy Heiftpanuzanumy,
OCaXKJICHHS, KOMILIEKCO00pa3oBaHus, OKHCJIEHUS-BOCCTAaHOBJICHUS. TutpoBanue
MHOT'OKOMIIOHEHTHBIX CMeCeH 3JIEKTpOoiauToB. HeBogHoe TuTpoBaHue. XpOHOKOHAYKTOMETPHUSI.
BricokouacTOTHOE KOHIYKTOMETPUYECKOE TUTPOBaHUE (IIPUHIIMIT METO/1a, almaparypa, KpuBble
TuTpoBaHusA). OCOOEHHOCTH KOHJIYKTOMETPUUYECKOTO MeETOoJa aHaiu3a, MpeuMyILIecTBa U
HEJOCTATKHU.

[Torennomerpuueckue MeToAasl aHanu3a. IlpuHIMn W KiIaccuukalnus METOI0B
noteHuuomeTpuu. IlpeumyniectBa M OorpaHuyeHuss MeTona. BO3HHKHOBEHHE JIBOMHOIO
anektpuueckoro ciod ([A3C) Ha rpanune Mmeramn — pacTBOp. PaBHOBECHBIM mNOTEHIMAI.
Tepmoaunamuueckuit BeiBoa ypaBHeHusi HepHera. Kinaccuduxamnus snektponoB. DnexTposst |
pona (MeTaJuIMYecKHe, aMaiblraMHble, METaJNIOUJHbIe, Ta3oBble). Onekrpoasl |l poma
(kaJoMeNbHBIN, XJIOopUACEpPeOPsHbIN, MeTaI0OKUCHBIE). DnekTpoabl |l pona. OxucnurensHo-
BOCCTAaHOBUTENBHBIE 3JIEKTPObl (XMHITHUAPOHHBIN, NHEPTHBIN METAIUI B PaCTBOPE, COAEPIKALLEM
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHYIO Mapy). HMoHocenekTuBHBIE 31eKTpoasl. M3mepenue
MOTEHIIAJIOB B MOHOCEJIEKTUBHBIX 3JeKkTpojax. Omnpenenenue KodpPUIMEHTa CEIEeKTUBHOCTH
MOHOCEJEKTUBHOTO 3eKTpoaa. Kmaccudukanuss HOHOCENEKTUBHBIX 3J€KTpoAOoB. CTEKIISIHHbIE
ANIEKTPOABI. DJEKTPOAbl Ha OCHOBE XHJIKUX MeMOpaH. TBepiaple MeMOpaHHBIE AIIEKTPOAbI



(KpucCTaJuIMYecKHe M HEKpHCTaUIM4eckue MeMOpaHbl). @DepMeHTAIlOHHbIE MeMOpaHHbBIE
anexkTpoabl. CiocoObl onpeaeneHusl KOHLIEHTPALUNA C TOMOIIbIO HOHOCEIEKTUBHBIX 3JIEKTPOJI0B
(ypaBHenue HepHcta, MeTOJ TpaayWpOBOUYHBIX MPSMBIX, METOJ| CTAaHAAPTHBHIX JJ100aBOK,
TUTPOBAHUE C HOHCEJIIEKTUBHBIMU AJIEKTPOIAMU).

ONEeKTpOXUMHYECKHE  Lenu  (KOHLEHTPALUOHHbIE  LENH, XUMHYECKHE  LEIH,
raJibBaHM4YecKuil snemeHT). M3mepenue norteHnuanoB. M3mepenue pH anekTpoXxuMuyeckum
MeTogoM. OOmias TeXHUKAa W anmaparypa HOTEHLHOMETPUYECKOro aHanu3a. MHaukatopHble
3JEKTPOABl U DIIEKTPOABl  CpaBHEHUs. MeToAapl  ONpeleieHUuss KOHEYHOW  TOYKH
noreHuuomerpudeckoro Tutposanus (I1T). KoMmneHncanmoHHble 1 HEKOMIIEHCAIMOHHbBIE METObI
IIT. Metonbl TutpoBanus 10 D/(C, paBHOH HYJIO M 10 TOKA, paBHOTO HYIIO (NP MOTEHIIMAJIS
KOHEYHOM TOYKM THUTpPOBaHMs). bumeramnnueckue cuctembl 1eKTponoB B mpaxktuke IIT.
[ToTeHMOMeETpHUECKOE TUTPOBAHUE o METOAY  HEeUTpalu3auuu, OCaXKJICHUS,
KOMIIJIEKCOOOpa30BaHUsl M OKHCJICHUSA-BOCCTAHOBJICHUS (THUIBl HMHIMKATOPHBIX 3JIEKTPOOB,
KkpuBble TuTpoBanus). [Ipumepsl ompenenenus BeuiectB meroaamu I[IT. OOGpaboTka KpHUBBIX
tutpoBanus (merox I'pana, meron b. M. MapsbsiHoBa).

Tema 3. OcHOBHbBIE 3aKOHOMEPHOCTH  JJIEKTPOXMMHUYECKOW  KHUHETHKM.
DJIeKTPOXMMHUYECKHE METO/Ibl, OCHOBAHHbIE HA MOJIAPU3ALMHU JJIEKTPOAOB.
DIEKTPOXUMHUYECKHUE METOJIbl, OCHOBAHHBIE HA TMOJSPHU3ALMUA AJIEKTPOJOB M MPOTEKAHUU TOKA
yepe3 3eKTpoabl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKON KHHETHKU. OCHOBHBIE
MOHATHUS AJIEKTPOXUMUUYECKON KHMHETHKHU (TOK, MEepeHarpshKeHne, oOpaTUMble U HEOOpaTUMbIe
npoueccel). Craguu >neKTpoxumMudeckoro mnpouecca. JAuddy3rnoHHO-KOHIIEHTpAIIMOHHAS
nossipu3anus. 3akoHomepHoctH Jubdy3un. 1-pii w 2-oif 3akoHbl Duka. YpaBHEHUs
KOHIIEHTPallMOHHOM nosspusanuu (Teopusi Heprera-Jlesuua). Kputuka teopun Hepucra.

DNeKTpOXUMHUYECKass TMoysipu3anus. Teopust 3aMEUICHHOTO  pa3psiia-MOHU3AIUH.
[TorenuuansHbie KpuBble. Tok oOmeHa. Kunernueckuii BbiBoj ypaBHeHUs: HepHcra. BriBoj
ypaBHEHUH JJ1s1 OOIIEH M YaCTHBIX MOJSPU3ALUOHHBIX KPUBBIX. [lomsipu3animoHHbie KPUBBIE TIPU
MaJIbIX U OOJBIINX MEePEeHANPSIKEHUAX U TOKaxX. YpaBHeHue Tadens.

Crpoenue nBoitHOoro anekrpuueckoro cios ([JI9C) um ero BiIUsSHHE HA KWUHETUKY
AIIEKTpOXUMHUYECKuX TporeccoB. [Ipuuunsl obpazoanus [IC. [loTeHuman HyneBoro 3apsma.
Pacnpenenenue 3apsnos B JIOC. dakTopsl, BAUSAIOMNE HA MOTEHIIMAN. YYET MOTEHIMAIA TPU
BBIBOJE  YPAaBHEHUS  DJIEKTPOXUMHYECKOM  KuUHeTHMKH. Mertoael  usydyenuss  JIOC.
DNEeKTPOKAMMIIISIPHBIE KPUBBIE.

®da3zoBas nonsgpusanus. PakTopsel, BAUSAIOIINE HA IEPEHANIPSHKEHUE U CTPYKTYPY OCaJKa.
[TepenanpsikeHre pU BBIICICHUN BOJIOPO/IA, CTAIUH BBIACICHUS BOJIOPOIA.

DnekTponu3. DIEKTPOXMMHYECKOE BBIJICICHUE METAIOB. Y CTONYMBOCTh BOJHBIX
pacTBOPOB IpH 3IEKTpon3e. [[narpaMma yCTOMYMBOCTH BOJIBI IPH PAaBHOBECHBIX MOTEHIUAJIAX.
Hanpspoxkenue pasnoxenus.

BnusHue npuponbl MeTallia Ha MepeHanpssKeHue. BiMsHue MIOTHOCTH TOKa, COCTaBa
pacTBOpa, MOBEpPXHOCTHO-akTUBHBIX BemlecTB (IIAB) Ha mnepenamnpstkenue. PasnenbHoe
BBIJICJICHUE METAJUIOB TMpU 3iekTpoiu3e. [loAroroBka MOBEPXHOCTEW IMepell HAaHECEHUEM
ANEKTPOXUMUUYECKHUX MOKPHITUM. 3akoHbl Dapanes. Berxoa mo Toky.

Anmaparypa U o0mas TEeXHUKAa JJIEKTPOXMMHUYECKUX ompeaeneHuil. MeTosl
aJeKTpoaHanu3a. Beigenenne Ha katone, Ha aHoae. OcaxaeHHe Ha PTYTHOM BIIEKTPOJIE.
DJIEKTPOJIN3 MPU KOHTPOJUPYEMOM TOKE U AJIEKTPOJU3 MPU KOHTPOIUPYEMOM MOTEHIIHAIIE.
[Ipumepsl onpeneneHus BEWECTB METOAAMHU JJIEKTPOJIM3a. MeToJl BHYTPEHHETO 3JIEKTPOJIM3a.
MexaHu3M 3JIEKTPOIHBIX MTPOIIECCOB HA KATOE U aHOJE.

Kynonomerpus. Ilpunuun merona, knaccuukanus. Yciosus, onpenensiommue 100 %
BBIXOJl MO TOKY TPH DIEKTPOAHBIX Tmporeccax. KylmoHOMEeTpusi TpH KOHTPOIUPYEMOM
noreHuane. Anmnaparypa. MeTosl ©3MepeHHsl KoJIM4yecTBa deKkTpudecta. Kyinonomerpus npu
MIOCTOSTHHOM TOKe. Ammaparypa, TeXHUKa BBIOJTHEHHUS. KylOHOMETpHUYeCKOoe THUTPOBAHHE.
BHyTpeHHsIsT M BHEUIHssI TeHepanus peareHTa. MeToasl (UKCHPOBAaHUS KOHIA PEAKIUU



(orTuueckue, 3JEKTPOXUMUYECKHE). Merponoruueckiue  XapaKTepUCTUKH  METOoJa.
[IpeumyiectBa. [Ipumepsl onpeaeneHum.

MCTOI[BI NMOTCHIUOMCTPHUU B YCJIOBHAX noJsipu3anmu QJICKTPOAOB.
[TorenunomeTpuyeckoe TUTPOBaHUE c OJIHUM MOJIIPU30BAHHBIM AIIEKTPOJIOM.
HOTGHLII/IOMCTpI/I‘ICCKOe TUTPOBAHUC C ABYMS MOJJAPHU30BAHHLIMU 3JICKTPOJaMU. BI/I,ZLBI KPHBBIX
[1T nnst 06paTUMBIX U HEOOPATUMBIX CUCTEM.

Tema 4. BoabTamnepoMeTpuyecKue MeTOAbI AHAJIN3A
[Monsiporpaduueckuii metoa aHanmza. CyniHOCTh METO/IA, HCTOPUS BOSHUKHOBEHUS U Pa3BUTHA.
O6unactu npumenenus nossiporpaduu. [lpunnun nongporpadguueckux usmepenuid. OcodeHHOCTH
PTYTHOTO Kamaromiero 3JeKTpoaa. TpeboBaHus K cocTaBy HOJsiporpadupyeMoro pactBopa.
Teopus nonsiporpadguveckux mMetonoB aHanmza. [uddy3nonnsiii Toxk. BeiBoa ypaBHeHU#N miis
TuGPY3MOHHOTO TOKAa Ha TUIOCKOM M cdepudeckoMm siekTponax. JluneiHas nupdysus k
pacTyiiemy KarneibHOMY 3JIeKTpoy. Y paBHeHue nbkoBruya. @akTophl, BIUAIONINE HA BEIUYUHY
TG PY3MOHHOTO TOKA.

MurpainuoHHbIil TOK B nossiporpaduu. BiausHue Murpanuy Ha BEIHUUHY MPEIeIbHOTO
TOKA B CJIy4asX OKHCJIEHUS U BOCCTAaHOBJIEHUSI KATUOHOB U aHUOHOB.

EmkocTHbIl TOK. BnusiHue ancopOuuu KaTMOHOB, aHMOHOB U MOBEPXHOCTHO-aKTUBHBIX
BEILECTB HA BUJI AIEKTPOKAIINIUISIPHON KPUBOM.

[Tonsporpadguueckue BONHBI. YpaBHEHHE OOpPATUMBIX MOJIAPOrpadUUecKUX BOJH HpU
BOCCTAHOBJIEHHM aKBa-HOHOB /10 aMaJIbraMbl, KOMIUIEKCHBIX HOHOB, JIJIsl BOCCTAHOBJIEHUSI HOHOB,
He oOpaszyronmx amanbrambl. OOpaTuMasi aHOJIHAasi U aHOJHO-KaTojaHas BoyiHa. MccnenoBanue
oOparumocti  monsiporpaduueckux  BonH. llomsporpaduueckuii  MeTox — ompeneneHus
KOOP/IMHAIIMOHHOT'O YHWCJIa M KOHCTaHTbl HECTOMKOCTH KOMIUIEKCHBIX HOHOB. YpaBHEHUE
HEOOpaTHUMOH MOIApOrpaduIecKOi BOIHEL.

[Tonsporpaguueckue  MakCUMyMbl; NPUYMHBl HUX  BO3HUKHOBEHUs. Bnusnue
pPacTBOPEHHOr0 KHUCIOpoJa Ha Buj nojsporpaduueckoil BosHbl. Makcumymsel | u |l popa.
[TonaBnenue MmakcumymoB. Mcnonbs3zoBanue MmakcumyMoB | u Il poga i1 aHanmuTHYeCKuX 1enei.

CriocoObl ompezeneHus KOHIEHTpAlUK JenoJisipu3aTopoB B moiysgporpadguu (MeTof
KaJIMOPOBOUHBIX MPSAMBIX, METOJ CTAaHIApTHBIX J00aBOK, JIOTapU(PMHUUECKUN aHaIM3).
Karanmutnueckue Toku.

WuBepcuonnas BoabTammnepomerpuss (MB). CymHocTs MeTona, KiacCH(pUKaIMSL
Teopernueckne ocHOBBI Meroaa. Ilapamerpuueckas Tteopus wmeroga HMB Ha pryrHOM
cdepuyeckoM riekTpose. BnusHue GpakTopoB Ha IITyOMHY aHOHOTO ITUKA (KOHLIEHTPALHsI HOHOB,
BpeMs 3JIEKTpOJM3a, 00BEM pacTBOpa, O0bEM PTYTHOW KaIljiM, MOTEHLHUAT 3JIEKTPOJIN3A).
@DaKTOpbI, BIUAIOIINE HAa Pa3peIaoLIyI0 CIOCOOHOCTh MeTo1a. UyBCTBUTENBHOCTH MeTo1a MIB.

DnexTposl, ucnosb3dyeMble B Metosie B (pTyTHbIE 1 pTYTHO-TpaQUTOBBIE AJIEKTPOJIbI).
TBepable (MHEpTHBIE) ANEKTPoAbl. VIHBEepcHOHHAs BoibTaMnepoMmeTpus TBepAbix (az. Teopus
AIIEKTPOXHMHUYECKOTO PACTBOPEHHUS METAJUIOB C IOBEPXHOCTU TBEPAOro HHAW(D(EpeHTHOro
anekTpoaa. OnpenenseMble BemecTBa. MeToanKa onpeieneHus npejiena ooHapyKeHHs B METO/1e
NB. Bo3moxHoctn Metona 1B n mepcnexkTuBel pa3BUTHS.

MeTtobl BOJIbTAMIIEPOMETPUUECKOTO aHanusa (oOmras XapaKTEPUCTHKA).
BonsTammiepomerpust ¢ ObICTpOi (JIMHEWHOW) pa3BEepTKOW MOTEeHIHaa (Oociuiuiorpaduieckas
nossporpadus). Lluknudeckas BoIbTaMIIEpOMETPHSL.

[lepemennoTokoBast ~ BoipTammepomeTpus. HopmanbHas u  auddepenuumanbHas
uMIynbcHas nonsporpadus. KBaaparHo-BoiaHoBas nonsporpadusi.

AmMriepoMeTpust U amriepomeTpuueckoe Tutposanue. Cymuocth Metona. Kpubie
amrepoMeTpudeckoro TuTpoBanus (AT) mpu MOCTOSHHOM U U3MEHSIOLIEMCsl 00bEME TUTPYEMOTO
pacTBopa. AMIEpOMETPUYECKOE TUTPOBAHUE C OJJHUM U ABYMS MOJISIPU30BAHHBIMH JIEKTPOAAMH.
[lpunoxeHue amrepoMETpUUYECKOr0 MeToja JUIsl  ompeaeieHus  (U3MKO-XUMHUYECKUX
XapaKTepUCTHK (OMpejiesieHne MPOU3BEACHNUS PACTBOPUMOCTH M KOHCTaHTBl HECTOMKOCTHU
KOMILIEKCHBIX HOHOB). [IpenmyiiectBa merona.



9. Tekyumuii KOHTPOJIb MO AUCHUIIHHE

Tekymmii KOHTPOJH MO TUCHHUIDIMHE MPOBOIUTCS IYTEM KOHTPOJS MOCEHIaeMOCTH,
MPOBEJCHUS KOHTPOJIbHBIX pPabOT, 3KCIPECC-TECTOB U KOJUIOKBUYMOB 110 JICKIIHOHHOMY
MaTepHuaiy, BBINIOJHCHUS WHIUBUIYaJIbHBIX 3aJaHUN, KeilcoB W Qurcupyercs B Qopme
KOHTPOJIBHON TOYKH HE MEHEE OJHOTO pasa B cemectp. s cucremMaTu3aiuu paboThl B TCUCHUE
CeMecTpa UCTONb3yeTcsl OaNbHO-pEHTUHTOBas cucTema. JlJis omycka K dK3aMeHy HeoOXO0JIuMO
HaOpaTh He MeHee 60% OaIIOB OT MAKCUMAIILHO BO3MOKHBIX.

[IpuMepbI OLEHOYHBIX CPEACTB IJIsl TEKYIIEro KOHTPOJIsI yCIeBaeMOCTH, IPOMEeKYTOYHOH 1
HUTOT0BOIi aTTECTAIIMU OCBOECHHS THCIIUNIHHBI

ROoo~NoGO~LNE
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0.
. JIuneitnas quddy3us K pacTyiieMy KarneiabHOMY 3JIEKTPOAY
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9.1. Bompocsl AJsi NOATOTOBKM K  KO/UIOKBHYMY 3 1o  TeMe
«BoabTamnepomMerpuyecKkue MeTOAbl AHAJIU32», IPOBOAUMOMY B opMme 1e10BOM
UI'PBbI

AMIiepoMeTpuyecKoe TUTPOBAHKUE C OJJHUM MOJISPU30BAHHBIM JIEKTPOIOM
Knaccuyeckas nonsiporpadust

Ocmnorpaduueckas BOJIbTaMIIEPOMETPHS

I/IHBCpCI/IOHHaﬂ BOJIbTAMIICPOMETPHA HA PTYTHBIX JJICKTPOJAax

[IepeMeHHOTOKOBAs BOJIBTAMIIEPOMETPHS

[Muknuyeckas BOIbTAMIEPOMETPUS

KBanpaTHO-BOJIHOBAs! BOJIbTAMIIEPOMETPHUS

NMnynbscHas HOpMaJIbHASI BOJIBTAMIIEPOMETPUS

NmnynecHas auddepennnanbHas BOIbTaMIepOMETPUS

I/IHBCpCI/IOHHaﬂ BOJIbTAMIICPOMCETPHA HA TBEPABIX SJICKTPOAaX

CnenctBus U3 ypaBHeHus WnbkoBuya

YpaBHeHue o6paTUMoi oJsiporpaduueckoil BOJHBI

VYpaBHeHune HeoOpaTUMON NOJsIporpadpuuecKoil BOIHBI

Onpenenenne KOOPAMHALMOHHOIO YHCIA U KOHCTAHThI HECTOMKOCTH KOMIUIEKCHBIX
HMOHOB METOJIOM KJIACCUYECKOU moisiporpapuu

OnpeneneHne  KOHCTaHTBl ~ HECTOMKOCTM  KOMIUIEKCHBIX ~ MOHOB  METOAOM
aMIIEpOMETPUYECKOTO TUTPOBAHUS

EMKOCTHBIN TOK. DJIEKTpOKaNnWIIsIpHAs KpUBas

Murpanuonsbsiii Tok. [IpuuuHbel Bo3HUKHOBEHHs. CrocoObl yCTpaHEHHs BIIMSIHHS
MUTpalliy Ha BEIMYMHY IPEIEIBHOIO TOKA.

[Tonsporpadguyeckne MakKCUMyMBbI, UX TUIBI. [[pUYMHBI BOBHUKHOBEHUS M CITOCOOBI
yCTpaHEHUS

VYpaBuenue nudPy3noHHOTO TOKA K CHEPUIECKOMY IIEKTPOTY

ITapameTpuueckast TEOpHst METO/1a UHBEPCUOHHOM BOJIBTAMIIEPOMETPUH
OmnpeneneHne NPOU3BENEHUS PACTBOPUMOCTH IO KpPUBBIM aMIIEPOMETPUYECKOIO
TUTPOBAHMUS

BnusiHue KOHIEHTpaly HOHOB, BPEMEHH 3JIEKTPOJIH3a, 00beMa aHAIU3HUPYEeMOIo
pacTBopa M PTYTHOHM KalUlM HAa BEIMYMHY aHOJHOTO TOKAa B METOJ€ MHBEPCHOHHOMN
BOJIbTAMIIEPOMETPHUH

@dakTopbl, BIUSIONIME HA pa3pellalollyl0 CIOCOOHOCTh METO/a WHBEPCHOHHOM
BOJIbTAMIIEPOMETPUH

@dakToppl, BIMAIOIIME Ha MOTEHIMAl TMHKa B METOAE HWHBEPCHOHHOMU
BOJIbTAMIIEPOMETPHUHU

C  1noMOmIBbIO  TMONAPH3AIMOHHBIX  KPUBBIX  OOBSICHUTE  BUJA  KpPUBOM
AMIICPOMETPHICCKOI'0 TUTPOBAHUA

9.2.lpuMepsl OUIIETOB KOUIOKBUYMa MO TeMe «DJIEKTPOXHUMHYECKHE MEeTOIbI

aHaJIu3a, HE CBA3AaHHbIEC C nonﬁpmauneﬁ IJEKTPOaA0B»



BUWJIET 1

1.
2.

TepmoanHamuueckuil BbIBOA ypaBHeHus HepHera

[IpumeHeHne KOHIYKTOMETPUYECKHX METOAOB s (PU3UKO-XMMHUYECKUX METOJI0B
UCCIeIoBaHus (Ha OJTHOM U3 METOZ0B OCTaHOBUTHCS MOAPOOHEE).

DKBHBAJICHTHAs 31eKTponpoBoaHocTh 1,03:10° M pacTBOpa yKcycHO# KrcaoTsl mpu 25°C
paBHa 48,15 CmT-5kB ™ cM?. OnpenenuTh KOHCTAHTY JMCCOLUMAIUMM YKCYCHON KHCIIOTHI,
€CJIM AJEKTPONPOBOJAHOCTh YKCYCHOM KHCIOTHI MpPU OECKOHEYHOM pa30aBJIeHWU paBHA
390,6 CMT-3KB T cM?.

Ha ckonbko MB wu3MeHHTCSs mNOTEHUMan BOJOPOAHOTO AJIEKTPOJa OTHOCUTEIBHO
HACBILICHHOTO KaiomelbHoro, eciiu K 50 Mt 0,1 M pactBopa HCI npunutes 20 mi 0,2 M
pactBopa ammuaka. Temmneparypa onsita 25°C.

9.3.Ilpumepsnl KeiicoB

[Ipennoxute u maiiTe TeopeTHdecKkoe 00OCHOBAHME METOJIUK ONpe/eieHus HOHOB Fe2+
METOJIaMU TIOTEHIIMOMETPUYECKOr0, aMIEPOMETPUUYECKOTO C JBYMs H C OJHUM
IMOJIAPU30BAHHBIMH  DJICKTPOAAMHU, KOHAYKTOMECTPHUYCCKOIO H KYJIOHOMCTPUYCCKOI'O
tutpoBanud. [Ipu 060CHOBaHUN METOUK:
¢ MCTOAOM IMOTCHHHUOMETPUUCCKOIO TUTPOBAHUA NPOBCAUTE paCdCT NOTCHUMAIA B
TOYKEC DKBHUBAJICHTHOCTU U BCIIMYNHBI CKa4YKa Ha KpHBOfI TUTPOBAHUA,
¢ METOJOM aMIIEPOMETPHUYECKOr0 THUTPOBAHHS BHJ KPHBOW OOBSCHUTE Ha
OCHOBAHUHU MOJIAPU3ALUOHHBIX KPUBBIX;
® METOJOM KOHJIYKTOMETPHYECKOTO THUTPOBAaHUS BHUJ KpPUBBIX OOBSCHUTE Ha
COIIOCTABJICHUHU MOJIBUYKHOCTEH MOHOB;
¢ MCTOAOM KYJIOHOMETPUUCCKOTO TUTPOBAHUA ITPEATIOKUTE MCTOABI (1)I/IKCI/IpOBaHI/I$I
KOHEYHOU TOYKU TUTPOBAHUA.

9.4.IlpuMepsl TeCTOBBIX 3a1aHMI 1JIs1 TEKIIMOHHOTO YKCIIPecc-KOHTPOJIs

VYKaXuTe NpaBWIbHBIA OTBET

1. Jlns KUCIOPOIHOTO AJIEKTpojia ypaBHeHUE HepHCTa mpH 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. TIpu MOTEHIMOMETPUYECKOM THUTpOBaHHH HOHOB Fe?' pactBopom K,Cr.O7 B KauecTBe

HWHJAUKATOPHOI'O 3JICKTpOJa CICAYCT UCIIOJIb30BATh:

A) xnopuzcepeOpsHHBIN 3JIEKTPO

b) nmnaTuHOBBIN 37eKTPO

B) pTyTHBII NIIEHOYHBIN 3JIEKTPOJ

I') kasloMenbHBIN 211EKTPOa



9.5.11pumepbl MHAUBUAYAJIbHBIX 32JaHUMH
OOBsSICHUTE BUJ] KPUBBIX TUTPOBAHUS IS CICTYIOIINX CHCTEM

Bapu OnpenensgemMoe BEIECTBO Tutpant

aHT

1 H3PO4 NaOH

2 NaOH+NHsOH HCI

3 Cu(NO3)2 KOH

4 Ka[Fe(CN)s] Pb(NO3),

5 Ca(NOs)2 Na,Y(DATA)

6 Zn(NO3)2 NaOH

7 Na,COs HCI

8 CH3COOH NaOH

9 AICl3 NaOH

10 HCOOH+NH,4CI NaOH

11 HCI+FeCls KOH

12 NiCl; NHsOH

BblUMCINT,  TOTEHIMAT METAJUIMYECKOTO  3JIEKTPOAa OTHOCHUTEIBHO — 3JIEKTPOJa
CpaBHEHHUS MPH YCIOBHSIX, MPUBEIACHHBIX
Bapu | DnexrTpobl O6bem PactBopennoe Temnep| DnexkTpos
aHT 37EKTPON | BEIIECTBO M €ro | aTypa,® | CPaBHEHHUS
uTa, Ml KOJIMYECTBO C

1 Menublil 1000 CuSOQqy, 16T 18 BOJIOPOJTHBIN

2 [{uHKOBBII 500 ZnSQOq4, 0.1 r-3xB 18 Kanomenbhsl
i, 0.1 H

3 HuxkeneBsiit 1000 NiClz, 0.5 r->kxB 30 KanomenbHb]
M HaCBIIII.

4 Amomuanessiii | 200 AICl3, 27 1 30 KamoMenpHbl
M HaCBIIII.

5 CepeOpsHbIii 400 AgNOQOg, 0.2 r-3xB 25 KanomenbHp]
nlH

6 Kaamuessiit 1000 Cd(NOs)2, 18.8 T 25 BOJIOPOJTHBIN

7 XKenesuslii 100 FeSO4x7H-0, 20.5t | 30 KanomenbHb]
n,0.1H

8 Ko6GanesroBeiii | 200 CoCly, 0.5 r-sxB 25 Xnopuacepe
Opsublii  1H
KCI

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

10 CBUHIIOBBII 250 Pb(NOs)2, 0.2 M 25 KanomesbHbl
M HACBHIIII.

11 OJIOBSHHBIN 1000 SnCl,, 591 30 Xnopuacepe
Opsbiii 0.1
H

12 XpoMOBBIit 300 Cr(NO3);, 1 M 20 BOJIOPOJTHBIN

Omnpenenure coaep)kaHue YKa3aHHOIO HMOHA (B MI) METOJOM KYJOHOMETPHUYECKOTO

TUTPOBAHUA ITPU IIOCTOSIHHOM CHIIE TOKA.



Tabnuua 3.2.

Bapuanr Omnpenensiemblit I'enepupyemslii mon | Cuna Toka, | Bpems,
VOH WU BEILECTBO | MJIM BELIECTBO MA MUH

1 Fe?* Br2 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 Hg.?* 180 3,5
11 AsOz* Brz 240 4

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

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHN OLICHUBAHUSA l'[pOMe)KyTO'lHOﬁ aTTeCTallumn

OK3aMeH B CEAbMOM CEMecTpe IpPOBOJAUTCS B YCTHOW ¢opme 1o Oueram.
DK3aMEHAIIMOHHBINA OUJIET COCTOUT U3 Tpex dacTei. [IpomomkuTeIbHOCTh SK3aMeHa 2 Jaca.

CrpyKkTypa 5K3aME€Ha COOTBETCTBYET KOMIIETEHTHOCTHON CTPYKTYPE TUCLUIUIMHBI.

[lepBast wacte mpencrasusier coboit Tect u3 20 Bompocos, nposepstonux MOIIK-1.3,
HNIIK-1.3. OTBeTH Ha BOIPOCH! IEPBOM YaCTH AIOTCS IyTEM BbIOOpa U3 CITUCKA MPEITI0KEHHBIX.

Bropas gacte conepxut Tpu Bonpoca, nposepsromue MOITK-1.1, MOIIK-1.2, UOIIK-2.1,
NOIIK-2.4, UTIK-1.4. OTBeT Ha BONPOC BTOPOIl UAaCTH J1aeTCs B pa3BepHyTOU hopme.

Tpetpst wacte comepkut 2 3amaum, nposepsitonmx MOIIK-2.3, UIIK-1.4. OTtBeThl Ha
BOIIPOCHI TPETHEH YaCTH MTPEATIONAralOT PEIIEHUE 3a/1a4 U KPATKYIO HHTEPIIPETALHUIO IOJTyYEHHBIX
pe3yIbTATOB.

[Ipumepsl TecTOBBIX 3anaHui, pasMenieHHbIX B YMK «OnekTpoXxumMuueckue MeToibl

aHaJIn3a
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IIpuMepsbI IK3aMeHANIMOHHBIX OWJIETOB
DK3aMeHALMOHHBI ouiter Ne 2

1. CriocoObl  ompeseieHUss  KOHEYHOM  TOYKM  TUTPOBAaHHA B METOJE
HOTEHIIMOMETPHYECKOTO TUTPOBAHMS.

2. Tok oOmena. Kunetnueckuii BeiBo ypaBHeHus: Heprera.

3. [Nonsporpaduyeckoe BOCCTAaHOBIEHHE KOMIUIEKCHBIX HOHOB. OmnpeneneHue

KOOPJMHAIIMOHHOTO YHUCJIa M KOHCTAHTbl HECTOMKOCTH KOMIUIEKCA METOAOM KJIAaCCHUECKOMN
nossiporpadumu.

4. Hagecky cnunaBa 0,4923 r pacTBOpuiu U 4epe3 MOIYYEHHBIN pacTBOp B TeueHUe 7
MUHYT nponyckanu Tok 0,4 A, B pe3ynbTaTe 4ero Ha KaToje MOJIHOCTBIO BBIIEIMIICS HHUKEIb.
Omnpexnenute NPOILEHTHOE COACP)KAHNE HUKEIIS B CIIJIaBe, €CIIU BBIXOJ 110 TOKY cocTaBuil 80 %.

S. C mnomoupl  NOJNAPU3ALMOHHBIX  KPUBBIX  OOBACHUTE  BUJA  KPHUBOH
aMIEPOMETPUYECKOTO TUTPOBAHUS C JBYMs IOJIIPU30BAaHHBIMU 3JeKTpojamu |2 pactBopom

Na2S20s3.

IK3aMeHALMOHHBIN Omer Ne 14

1. CnenctBus u3 ypaBHeHus MibkoBuya.

2. TpeboBanusi, mnpeabsBIsieMbIE K MeMOpaHaM, HCIIONB3YeMbIM B KauecTBE
YyBCTBHUTEJIbHBIX FIEMEHTOB B TBEP/BIX U KUAKOCTHBIX HOHOCEIEKTHUBHBIX AJIEKTPOAAX.

3. DeKTpoXuMHUecKas mossgpusanys. Y pasaenue Tademns.

4. [TpoBenute  OoOOCHOBaHHME  METOAMKH  OINpEICNICHUS  IIMHKAa  METOJOM
MNOTCHIHUUOMETPHUICCKOI'0O TUTPOBAHUS.

S. [Tpu ompenenenun coxepkanust GTOpUA-HOHOB METOJIOM J00ABOK, B CTAKaH JJIs

u3MepeHus Obio momemeHo 40 cm® cTOUHOH BOABL. 3HadeHWe MHOTEeHIHWAna (TOpHA-

CEJIEKTUBHOTO 3JIEKTPOAa oKa3ayioch paBHbIM 244 MB. K ananusupyemomy pactBopy nobasuiu 3
cM® cTaHAapTHOTO pacTBOpa ¢ KonneHTpanuei 0,01 MoIb/AM®, IpU STOM 3HAYEHHE TTOTEHIMANA

okaszasioch paBHbIM 147 MB. Onpeznenure conepxanue GTOPHI-UOHOB B aHATU3UPYEMOH BOJE.

Pesynprarel  3K3aMeHa  ONpPENENSIOTCS  OIEHKAMHM  «OTJIIMYHO»,  «XOpOILIO»,
«YIOBJIETBOPUTEIHHOY, «HEYTOBICTBOPUTEITHEHO.

Kaxxapiii Bompoc onieHnBaetcs 6annaMu. banisl, moixydeHHbIE Ha 9K3aMeHEe CYMMHUPYIOTCS
¢ Oayutamu, TIOJIyYeHHBIMU B TeueHue cemectpa. Ecnu cryaenT nabpan 6omnee 90% OGamwioB ot
MaKCHUMaJIbHO BO3MOJKHOI0, olleHKa «OTinuHo», oT 75 10 89% - ouenka «Xopomoy», ot 60 g0
74% - orieHKa «Y TOBIETBOPUTEIHHOY.

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN yueOHBIH KypC M0 AUCIHUILIMHE B JJIEKTPOHHOM yHUBepcuTeTe «Moodley
- https://moodle.tsu.ru/enrol/index.php?id=28551

0) OlieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTecTaluu IO
JUCLUIUINHE.

B) [lnan cemMuHapckux / MpaKTUUECKUX 3aHATHH 10 TUCHHUIUIIMHE.

r) Meronndeckue yka3aHus Mo MPOBEACHUIO JIAOOPAaTOPHBIX PaboT.

1) MeTtonudeckue yka3aHus 10 OpraHU3allud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Ilepeuyens yueOHOIi TuTEepaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:
— bymauko I'. K. OcHOBBI coBpeMeHHOro »siekTpoxumuueckoro anammza / I'. K.
bynnuxos, B. H. Maiictpenko, M. P. Bscenes. — M. : Mup : bunom JI3, 2003. — 592 c.



— Muomanap @. Dnexrpoxumus / @. Muomanap, C. Caaxu, [1. Onebep, P. Meanne-Peno;

niep. ¢ ¢p. B. H. I'paceBuua; mop pen. 0. 1. 'amOypra, B. A. Cadonosa. M. : Texnocdepa,

2008. — 359 c.

— DIlekTpoaHaauTH4YecKue Metoinl. Teopus u mpaktuka / [loxg pen. @. Ilonsma. M.:
Bunowm. JIaboparopus 3nanwmii, 2006. — 326 c.

0) JIOTIOHUTENNbHAS JINTEpaTypa:

—Ounr I'. UucTpymeHTabHBIE METONbI xuMuyeckoro aHamm3a / ['. KOwunr; mep.

c auri. — M. : Mup, 1989. — 608 c.

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

1985. — 496 c.

—T'amoc 3. TeopeTrueckre OCHOBBI ANEKTPOXUMHUYECKOTO aHAIN3A; Iep. C MOIBCKOTOo / 3.

lamoc. M.: Mup, 1974. — 552 c.

— bpaitnuna X. 3. TeepmodasHeie peaknuu B SIEKTPOAHATUTHYCCKOM XUMUHU /

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

— Beinpa @©. UnBepcuonnas BonbTamnepometpusi / @. Boigpa, K. Lltynuk, 3. FOnakosa.

M. : Mup, 1985. — 496 c.

— 3axapoB M. C. DneKTpOoXUMHUYECKHE METOJbl aHAINU3a MPUPOJIHBIX U CTOYHBIX BOJ /

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

— 3axapoBa 3. A. JIabopaTOpHBIN MPAKTUKYM I10 JIEKTPOXUMUYECKUM METOJaM aHalnu3a

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

— 3axapoBa D. A. IIpakTukym MO METOAYy WHBEPCHOHHON BOJHTAMIIEPOMETPHUHU Ha

pTyTHBIX 25ekTponax / 3. A. 3axaposa. Tomck : U3n-Bo Tomckoro yu-Ta, 1980.

— Xumuueckre U OMOJIOTUYECKUE CEHCOPhI: OCHOBBI U MpuMeHeHus / @. I'. banuka; nep. ¢
anri. M. M. Jlasepa, mox pen. B. A. Illy6apesa. Mocksa: Texnocdepa, 2014. — 879 c.

B) pecypcbl cetu HTEpHET:

— IlenkoBHukoB B. B., Anumenko M. B. DnekTpoxumMuyeckue METOJAbl aHajlu3a

(MynbTUMEIUNHOE yuebHoe nocobue). Tomck. nao Ty, 2007.

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

— OnexkTpoHHass OubOinoTeka Y4eOHbIX MaTepuaioB Mo xumuu — M. MIY
http://www.chem.msu.ru/rus/elibrary/

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Ml

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Brirouaet npuioxenus: 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);

— yOaMYHO AOCTYyIHBIE o0sauHble TexHosnoruu (Google Docs, SInnekc auck u T.11.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJor Hayunoi O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas 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) IpodeCCHOHANIbHBIE 0a3bl TaHHBIX (NPU HATUYUU):


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/

— YHuBepcuterckas uHpopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/
— Enunas mexBenoMcTBeHHass WHGOpMaIMoOHHO-cTaTucTHdeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

AynuTopu Ui IPOBEICHUS 3aHATUH JIEKIIUOHHOTO THIIA.

Aynutopun JUis TPOBENEHUS 3aHITUA CEMHUHApPCKOTO THIA, WHIAUBUAYAJIbHBIX H
IPYNIIOBBIX KOHCYIBTALMH, TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaIuy.

[TomemieHust 111 caMOCTOSATENBHON pabOThI, OCHAIICHHBIE KOMIIBIOTEPHOW TEXHUKON U
JOCTYNOM K cetu MHTepHeT, B AJIEKTPOHHYIO HWH(OPMAIIMOHHO-00Pa30BaTEIbHYIO Cpeay U
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

JIaGopaTopuu OCHaIlEHbI BBITSKHBIMH HIKapaMHu 1 HEOOXOJUMBIM 000pyI0BaHHEM:

pH-MeTp-MUIMBOIBTMETP, BOJIbTAMIIEPOMETPUYECKUN aHaim3aTtop TA-4 — 2 T,
BOJIbTaMIlepoMeTpuueckuil ananmzatop TA-4M, yHuBepcanbHbli McTOYyHUK nuranus YMUII-1,
KOHAYKTOMETp 4 B KOMIUIEKTE C JAaTYUKOM, CTEHJ SJICKTPOXMMHMUYECKUU, MOTEHIIMOCTAT,
MarHUTHBIE MEIIAJIKH, TUIMTKAa SJeKTpUYecKas, mKad CyMWIbHBINA, My(denbHas Ie4b, BECHI
nabopaTopHbIe DIEKTPOHHBIE, CEKYHIOMEp. OJEKTPOAbl: PTYTHBIA Kamaloolmuid 3JIEeKTPOJ,
cTexyIsaHHbIA (pH-uyBcTBUTENBbHBIH), HoHOcenextuBHbie (NOsz, F, I, ClI, S%), pryrHsrii
wieHouynbl (PI1D), mnatuHOBBIE (TUIACTUHYATHIM CHUPATBHBIA, TOYEYHBINH), CEepeOPSHBIH,
rpaduToBbIif. JlaGoparopnass mocyna: konObl mepubie 50, 100, 200, 250 wmu, crakaH
nabopatopusbiii 50, 100, 400 mu1, crakan kBapieBsiid 20 My, OropeTka 25 MJ1, MUKPOOIOpEeTKa 5 M1,
nunetku 1, 2, 5, 10 mut, uunusap mepHbiil 10, 50 mut, rpyIiy pe3suHOBBIC, TPOMBIBAJIKH.

Aynutopun Il TPOBEACHMS 3aHATUN  JIGKIIMOHHOTO W CEMHUHApCKOro THIIA
WH/IMBUIYAIBHBIX W TPYNIOBBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJS M TPOMEKYTOYHON
aTTecTallid B CMEIIEHHOM QopmaTe («AKTPY»).

=~

15. Undopmanus o paspadorunkax

HlenkoBHukoB Bnaaumup BuraneeBuu, KaHA. XHMM. HaykK, JOLEHT, Kadeapa
aHaIMTHYecKo xumuu HarumoHanbHOro HcciaenoBaTesbecKoro TOMCKOTO TOCYJapCTBEHHOTO
YHUBEpCUTETA, 3aBEAYIOLINH Kadeapoil.

HockoBa T'anuna HuxonmaeBHa, A-p. XHMM. Hayk, Kadeapa aHaIUTHUYECKONH XUMHHU
HaumonansHOTrO MccaenoBareabckoro ToMCKOro rocyJapcTBEHHOTO YHUBEPCUTETA, podeccop


https://uisrussia.msu.ru/

