


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

[{enpro OCBOEHUS TUCIUTUINHBI SBISETCS POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

— OIIK-1. CrocobeH aHanM3upOBaTh U HHTEPHPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
IKCIIEPUMEHTOB, HAOIIOACHUIN U U3MEPEHUH.

— OIIK-2. CnocoOeH TpoOBOAUTH C COOJIOJCHHEM HOPM TEXHUKH O€30MacHOCTH
XUMUYECKUM HKCTIEPUMEHT, BKJItOUas CUHTE3, aHAIN3, U3yUYCHUE CTPYKTYPhl U CBOMCTB BEIECTB
Y MaTepHaJIOB, UCCIEA0BAHUE MPOLECCOB C UX YUACTHEM.

—TIK-1. CnocobeH BbIOMpaTh W HCIONB30BATh TEXHUYECKHE CPEIICTBA W METOJBI
UCIIBITAHUN U1l PEIIeHUs HCCIENOBATEIIbCKUX 3aJad XHMMHUYECKOW HAIpaBJICHHOCTH,
MOCTABJICHHBIX CIECIIMATMUCTOM 00JIee BRICOKOW KBTI (DUKAITHH.

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HOIIK-1.1. CucremMaTu3upyeT U aHATU3UPYET PE3yJIbTaThl XUMHYECKUX KCIIEPUMEHTOB,
HaOJIIOZICHUH, U3MEPEHUH, a TAKKe PE3yJIbTaThl PACUETOB CBOMCTB BEILIECTB U MATEPUAJIOB.

HOIIK-1.2. TIpeqnaraer HHTEPHPETALNIO PE3YIbTATOB COOCTBEHHBIX AKCIIEPUMEHTOB
pacyYETHO-TEOPETUUECKUX PabOT C HCIOJIb30BAHMEM TEOPETHUUECKUX OCHOB TPAJUIIMOHHBIX H
HOBBIX Pa3JIeJI0B XUMHUH.

NOIIK-1.3. @opmynupyeT 3akilO4YeHHS W BBIBOABI 10 pe3yJbTaraM aHalu3a
JUTEPATYPHBIX JAaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PaboT
XUMUYECKOW HAIPaBIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKMMH BEUIECTBAMU C COOJIOICHUEM HOPM TEXHUKH
0€30MacHOCTH.

NOIIK-2.3. TIpoBOAUT CTaHIAPTHBIE ONEpalMU MAJIA ONpEACNCHUS XHUMHUYECKOro U
(a30BOro cocraBa BEIIECTB U MATEPUAJIOB HAa MX OCHOBE.

NOIIK-2.4. [TpoBOauT Hccie10BaHUSI CBOMCTB BEIIECTB M MATEPUAJIOB C UCIIOIb30BAHHEM
CEpUIHOT0 HAyYHOr0o 000pyA0BaHUS.

NIIK-1.1. Ilnanupyet OTaeNbHbBIE CTaUN UCCIEA0BaHUS TPHU HATHMYKU OOIIETo MmiaHa
HUP.

NIIK-1.3. BeiOupaeT TeXHUYECKHE CPECTBA U METO/Ibl UCIIBITAHUN (M3 Habopa
MMEIOIINXCS) JJIs pelieHus ToCcTaBiIeHHbIX 3a1a4 HUP.

HIIK-1.4. T'oTOBUT O0BEKTHI HCCIEIOBAHUS.

2. 33}18‘11/1 OCBOCHMA THUCHHUIIIMHBI

— H3y4YEHHUE DJJIEKTPOXMMHUYECKUX CBOMCTB CHUCTEMBI, CBS3aHHBIX C COCTaBOM
(GYHKIIMOHAJIBHON 3aBUCUMOCTBIO;

— wucciefoBaHue (AKTOPOB, BIMSIOMMX HAa BEIUYMHY AaHAJIUTUYECKOIO CHUTHala
(YycTpaHeHue MeIaluX aHaIu3y MapaMeTpoB, ONTUMHU3AIUs OTHOIIECHUSI CUTHAJ/TIOMEXA);

— OCBOEHHME OCHOBHBIX METO/I0B MEKTPOXUMHUYECKOTO aHATIN3a U U CCIIEIOBAHMS;

—  OILIGHMBAaHME  METPOJOTMYECKMX  XapaKTePUCTUK  HM3BECTHBIX  METOJUK
(4yBCTBUTENBHOCTh, TOYHOCTh, BOCIIPOU3BOIUMOCTD, SKCIIPECCHOCTh U T.J1.) U BO3MOKHOCTEH UX
YIIyqIIEHUS.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucrunamHa OTHOCHTCST K 4YacTH 00Opa3oBaTeNbHON MporpaMMbl, (HOpMHUpPYyeMOit
y4acCTHUKaMU OOpa30BaTeNbHBIX OTHOILICHWH, TpeuiaraeTcs oOydalomuMcs Ha BbIOOD.
JvcuuniamHa BXOJUT B MOJIYJIb AHAUTUTUYECKAS] XUMUS.

4. Cemectp(bl) ocBOeHHs U (popMa(bl) MPOMEKYTOUHON ATTECTANMH MO JUCHHUILINHE

CenpMmoli ceMecTp, IK3aMeH



5. BxoaHblie TpCﬁOBaHl/lﬂ AJIA OCBOCHHUA JUCHUIIJINHBI

JUisi  yCHEeImIHOTO0 OCBOCHMS JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOy4eHHUs I10
CJICAYIOUIMM JUCLMIUIMHAM: HeOpraHudyeckas Xumus, pu3nyeckas XMMHs, CTPOCHUE BEILECTBa,
XHUMHUYECKast TEXHOJIOTHUS, MAaTeMaTHUYeCKUN aHamu3, pusnka, nHPOpMaTHKA.

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI cOcTaBisieT 5 3.¢., 180 gacoB, U3 KOTOPHIX:
-JIeKnuu: 32 4.
-nabopatopusie: 36 4.
B TOM YHCJIC IPAKTUYECKask MOAroTOBKa: 36 .
O0BeM caMOoCTOATENBHOM pabOTHI CTY/IEHTA ONPEAEIICH yUCOHbBIM IIIIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BBenenue B 3JieKTpOXUMHUYeCKHE MeTOAbI aHanu3a (AXMA).

Mecto u poiar OXMA cpenu apyrux meroaoB aHanmza. Knaccudukamus IXMA, ux
OCOOCHHOCTH, YyBCTBHUTEIBHOCTh, TOYHOCTH, pa3peliaroIias CIocoOHOCTh. [IpuMeHeHue B
MIPaKTUKE aHAJIN3a: HAyYHbIE UCCIIEI0BAHUS, IPOMBIIUIEHHOCTh, 3KOJOT U, MEIULIMHA, PELLICHUE
COBPEMEHHBIX MPOOJIEM AaHATUTHYECKONM XUMUU. TeHAEHIIMU U MepCHeKTUuBbl pa3Butus D XMA.
[yt moBbllIeHUsT 4yBCTBUTENbHOCTH. OmpexaenseMble KOMIIOHEHTHI. BellecTsa, Mmemaromue
MPOBEICHUIO aHanu3a. [pebdoBaHus, MpPEeAbIBIsIeMble K MOATOTOBKE Mpo0. OCHOBHBIE CTaaUU
3JIEKTPOXUMHUYECKOTO aHAJIN3A.

Tema 2. PaBHOBeCHBbIE 2JIEKTPOXUMHUYECKHE METObI

KonnykromeTpuueckue MeToapl aHanm3a. l[IpuHIMIBI W KiIaccu(UKamuss MeToja.
OJEeKTPONPOBOAHOCTh PACTBOPOB AIEKTPOJIUTOB (yJAENbHAas, 3KBUBAJIECHTHAs, MOJIEKYJISIpHAs).
3aBUCHUMOCTh 3JIEKTPOIPOBOJIHOCTH OT 3KCIIEPUMEHTAIBHBIX MapamMeTpoB (MPUPOJbI MOHOB U
pacTBOpuUTENs, KOHLEHTpAIMK, TeMIepatypsl u np.). [IpumeHenne npsMoi KOHIYKTOMETpPHUH.
OmnpeneneHnue MEKTPONPOBOJIHOCTH CIA0bIX AJIEKTPOJIUTOB, KOHCTAHT JHUCCOLMALIMU CIAa0BbIX
KHCJIOT U OCHOBAaHUH, paCTBOPUMOCTH MaJIOPACTBOPUMBIX COECJUHEHMM, COCTaBa U KOHCTAHTHI
YCTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHUM.

Anmaparypa M TEXHHMKa KOHIYKTOMETPHUYECKHX H3MepeHuil. Konaykromerpuueckoe
tutpoBanue (KT). Peakuun, ucnons3zyembie B KT. Kpusbie KT mo meromy HeWrpanuzauuu,
OCAKICHMS, KOMILJIEKCOOOpa30BaHus, OKHCJIEHUS-BOCCTAHOBJICHUS. TurpoBanue
MHOTOKOMIIOHEHTHBIX cMeceil anekTponnToB. HeBogHOe TuTpoBaHue. XpOHOKOHYKTOMETPHSL.
BbicokouacTOTHOE KOHAYKTOMETPUUYECKOE TUTPOBaHHE (MIPUHLIUI METO/Ia, alnaparypa, KpuBble
TUTpoBaHusA). OCOOEHHOCTH KOHJIYKTOMETPUUECKOTO METOJla aHaiu3a, MpeuMyIlecTBa U
HEJO0CTaTKH.

[lorenunomeTpruueckue Mmeroabl aHanuza. [lpuHnun wu  knaccudukanuss METOI0B
noreHuuomerpuun. Ilpenmymiectsa M orpaHudeHuss MeTona. BO3HUMKHOBEHHE JBOWHOTO
anektpuueckoro ciosi (JI9C) Ha rpaHuie metasnm — pacTBOp. PaBHOBECHBIM MOTEHITHAI.
TepmoaunaMudeckuid BoIBoJ ypaBHeHus: Hepuera. Knaccudukanus snekrpogos. DnekTposl |
poaa (MeTaJyIM4ecKHe, amajbramMHble, METaJNIOMJAHbIE, Ta30Bble). OnekTpoasl |l pona
(KaJoMeNbHBIHN, XJIopuacepeOpsHbIi, MeTamookucHsie). Dnektpoas! Il pona. OkucnurensHo-
BOCCTAHOBUTENBbHbBIE 3JIEKTPO/bl (XMHTUAPOHHBIN, HHEPTHBIN METAJUI B PACTBOPE, COJEPKAILIEM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHYIO Mapy). HoHocenekTuBHblE 3ieKTponbl. 3mepeHue
MOTEHILIMAJIOB B MOHOCEJIEKTUBHBIX 3JeKTpoaax. Onpenenenue kodp@uirenTa celeKTUBHOCTH
HMOHOCEJIEKTUBHOTO 3JeKTpona. Kinaccudpukaiyss HOHOCENIEKTUBHBIX 3JeKTpo10B. CTEKISTHHbIE
AIIEKTPOABI. DIJIEKTPOJbl Ha OCHOBE JXUAKUX MeMOpaH. TBepable MeMOpaHHBIE 3IEKTPOAbI



(KpUCTAJULTMYECKHE W HEKpUCTATHYecKue MemOpanbl). DepMeHTAllMOHHBIE MEMOpaHHbBIC
anekTpoabl. CriocoObl orpeaesieHus] KOHIIEHTPALUil ¢ TOMOIIBI0 HOHOCEJIEKTUBHBIX AJIEKTPOI0B
(ypaBHenue HepHcTa, MeTon TIpaayHMpOBOYHBIX HPSIMBIX, METOJ CTaHAAPTHBIX J00aBOK,
TUTPOBAHUE C HOHCEJIIEKTUBHBIMU AJIEKTPOIAMU).

DNeKTpoXUMHYECKHe  Lenu  (KOHIEHTPAMOHHbIE I[N, XUMHYECKHE  LIETH,
rajJibBaHMYecKuil 3nemeHT). M3mepenue noreHuuanon. M3mepenue pH snekTpoxumuueckum
metogoM. OOImiasi TeXHUKa W ammaparypa MOTEHLHOMETpUYecKoro aHanusa. MuaukatopHbie
NIEKTPOABl U QJIEKTPOJAbl  CpaBHEHHsA. MeTolapl  OIpeneieHus] KOHEYHOH  TOYKHU
norenunomerpudeckoro Tutpoanus (I1T). Komnencanonsnpsle 1 HEKOMITEHCAIIMOHHBIE METO/IbI
[IT. Metonbl TutpoBanus 10 I/C, paBHON HYIIO U 10 TOKA, paBHOTO HYJIO (IIPU MOTEHIIMAJIE
KOHEYHOM TOYKH THUTpPOBaHMs). bumerannnueckue cUCTeMbl 3eKTpoaoB B mpaktuke IIT.
[ToreHunomeTpruyeckoe TUTPOBAHUE o METOy HENTpaau3aluu, OCAKICHMUS,
KOMIUIEKCOOOpa30BaHUsl M OKHUCJICHUS-BOCCTAHOBIEHUS (TUIBI WHAMKATOPHBIX AJIEKTPOIOB,
KpuBble TUTpoBaHus). [Ipumeps! onpenenenus BemecTB meronamu IIT. OO6paboTka KpUBBIX
tutpoBanus (Meron ['pana, meron b. M. MapesiHOBa).

Tema 3. OcHOBHbIE 3aKOHOMEPHOCTH  JIEKTPOXMMHYECKONW  KHHETHKH.
DJIEKTPOXUMHYeCKHe MeTO/Abl, OCHOBAHHBIE HA MOJISIPU3AIUH JIEKTPOAOB.
DJIEKTPOXUMUYECKUE METO/Ibl, OCHOBAHHbBIEC HA IMOJSPU3ALMUU AJIEKTPOJOB U MPOTEKAHUH TOKA
yepe3 3JeKTpoJbl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKONM KHHETUKU. OCHOBHbBIE
MOHSTUS INEKTPOXUMUYECKON KHUHETUKH (TOK, MEpeHanpshKeHne, oOpaTuMble U HeoOpaTUMbIe
nporeccel). Cragum  3IeKTpoXUMHUYecKoro mpomecca. Juddy3noHHO-KOHIICHTpAITMOHHAS
nonsipu3anus. 3akoHomepHocTH Jubdy3un. 1-piii u  2-oif 3akoHpl @Puka. YpaBHEHUs
KOHIIEHTpalmoHHOM nossipu3anuu (Teopust Hepucra-JleBuua). Kputnka reopun HepHcera.

DOneKkTpoxuMuYecKass mnossipusauusa. Teopust 3aMEUIEHHOTO  pa3psiia-MOHU3ALUU.
[TorennuansHbie KpuBble. Tok oOmeHa. KuHetmueckuii BbIBOI ypaBHeHuss Heprcra. BbiBon
ypaBHEHUH J71s1 OOIIeH ¥ YaCTHBIX MOJSIPU3ALIMOHHBIX KpUBBIX. [lonsgpuzannoHHble KpUBBIE IPU
MaJIbIX ¥ OOJIBIIUX MEPEHANPSIKCHUAX U TOKax. YpaBHeHHe Tadens.

Crtpoenue nBoitHoro snekrpudeckoro cnost ([JI2C) u ero BiusHHE Ha KHUHETUKY
ANEKTPOXUMUUYECKHX TporeccoB. [Ipuunnsl oOpazoBanus [ADC. Ilorenuuan HyseBoro 3apsna.
Pacnipenenenne 3apsanos B JIOC. @akTopsl, BIUSIOIIME HA MOTEHIMAI. YYeT MOTEHIMANA IIPU
BbIBOJIE  ypaBHEHHUS  DJJEKTPOXUMHMUYECKONM  KuHeTukH. Metoael  usyuenuss  JIOC.
ONEeKTPOKaNWUISIPHBIE KPUBBIE.

®azoBas nonsgpuzanus. GakTopel, BIMIIONIME Ha IEPEHANPSDKEHNE U CTPYKTYPY OCajka.
[TepenanpsikeHHE IPU BBIAECIEHUN BOIOPOAA, CTaJIMH BBIIEICHHUS BOJIOPOAA.

OnexTponu3. OIEKTPOXUMUYECKOE BBIICJICHUE METaUIOB. Y CTOMYMBOCTh BOJHBIX
pacTBOPOB MpH 3JIEKTponn3e. JnarpaMMa yCTOHYMBOCTH BOJBI IIPH PABHOBECHBIX MTOTEHIMAJIAX.
Hanpsixenne paznoxeHus.

BnusiHue npuponbpl MeTamia Ha IEepeHanpspkeHue. BiusHue INIOTHOCTH TOKa, COCTaBa
pacTBopa, MOBEPXHOCTHO-akTUBHBIX BemiecTB (IIAB) Ha nepenanpsixenue. PasnenpHoe
BBIICJICHUE METAJUIOB IpHU d3JekTponuse. [loAroroBka mNOBEpXHOCTEH IEepell HAHECEHUEM
AIIEKTPOXUMHUYECKUX MOKPBITUH. 3akoHbl Papajes. Beixo 1o TOKy.

Anmapatypa u o0mas TEXHHKAa D3JIEKTPOXUMHUYECKUX OIpeneneHuil. MeTtoasl
JNIeKTpoaHanu3a. BeijgeneHne Ha katonxe, Ha aHoae. OcaxaeHWE Ha PTYTHOM JJIEKTPOJIE.
ONEKTPOIN3 NPU KOHTPOIMPYEMOM TOKE M AJIEKTPOJIM3 NPU KOHTPOJIUPYEMOM IOTEHIHAIIE.
[Tpumeps! ompeneneHns BEUIECTB METOAAMM 3JIEKTposn3a. MeTon BHYTPEHHETo 3JIeKTPOJIU3a.
MexaHu3M 3JEKTPOJHBIX MPOLIECCOB HA KAaTOJE U aHOJE.

Kynonomerpus. [Ipunuun merona, kinaccuduxanus. Ycnosus, onpenenstomme 100 %
BBIXOJ IO TOKY IIpH 9JIEKTPOAHBIX mporeccax. KyloHOMeTpuss INpu KOHTPOIMPYEMOM
noTeHuuane. Anmaparypa. MeTonsl n3MepeHus Koan4yecTBa dekrTpudectsa. Kymonomerpus npu
IIOCTOSIHHOM TOKE. AmnmapaTypa, TE€XHHMKa BbIIOJHEHHS. KyloOHOMETpHUeCcKOe THUTPOBAHMUE.
BHyTpeHHAs W BHeHIHssI TeHepaluus peareHTa. Meroabl (UKCHPOBAaHUS KOHIA pEaKIUuu



(onTHueckue, EKTPOXUMUYECKHE). Metponoruueckue  XapakTEPUCTHKM  METOJA.
IIpeumyiectBa. [Ipumeps! onpenenenuii.

MeTtoapl  NOTECHLIMOMETPUM B YCJIOBHAX — HNOJAPU3aUUU  DJIEKTPOJOB.
IToTeHmOMeETpHUYECKOE TUTPOBAHUE c OJIHUM IOJISIPU30BAaHHBIM 3JIEKTPOJIOM.
[ToTeHIMOMETPUYECKOE TUTPOBAHKUE C IBYMS IOJIIPU30BAaHHBIMU 3JIEKTPOAAMH. BUabl KpUBBIX
[T nyis 0OpaTUMBIX U HEOOPATUMBIX CHCTEM.

Tema 4. BoabTamMnepoMeTpu4ecKue MeTObl AHAJIN3A
[Tonsporpaduueckuii metoa ananuza. CylnHOCTh METOA, UCTOPUSI BOSHUKHOBEHUS U Pa3BUTHUA.
O6unactu npuMmenenus nossiporpaduu. [punnun nonsporpaduaeckux nzmepeHuii. OcCoOOEHHOCTH
PTYTHOTO Kararollero 3JjekTpoja. TpeboBaHUS K COCTaBy HoJsiporpadupyemMoro pacrtBopa.
Teopus nonsiporpaduyecknx MetonoB ananuza. Auddysnonnsiii Tok. BeiBoa ypaBHeHUH 1is
nudy3noHHOT0O TOKa Ha TUIOCKOM M chepudeckoM sjekTtponax. Jlunehnas muddysus x
pacTymieMy KarejibHOMY 3J1eKTpoay. Y paBHeHue MnpkoBruya. @akTopsl, BIMSIOIINE HA BETUYUHY
nuhdy3noHHOTO TOKA.

MurpaimoHHbIH TOK B mossiporpaduu. BiusHue Murpanuu Ha BEITUYHHY MPEACIHHOTO
TOKA B CIIy4asX OKHCIICHUS U BOCCTAHOBJICHUS KATHOHOB U aHMOHOB.

EmkocTHBIN TOK. Bnusaue ancopOnuu KaTHOHOB, aHMOHOB U TTOBEPXHOCTHO-aKTHBHBIX
BEIIECTB Ha BU SJICKTPOKAMMIIISIPHON KPUBOK.

[onsiporpaduueckue BONHBI. YpaBHEHHE OOPATUMBIX MOJIAPOrpadUIECKUX BOJH IPH
BOCCTaHOBJIEHUU aKBa-MOHOB /IO aMaJIbI'aMbl, KOMIJIEKCHBIX MOHOB, /1151 BOCCTAaHOBJICHUS] HOHOB,
He oOpazyromux amanbrambl. OOpatumasi aHOJHAs UM aHOJHO-KaToAHas BojiHA. McciemoBanue
oOparumocty  mnonsporpapuueckux BoaH. Ilomsporpaduueckuit  merox  ompeneneHus
KOOPJMHAIIMOHHOTO YHWCJIa WU KOHCTAHThl HECTOMKOCTHM KOMIUIEKCHBIX HOHOB. YpaBHEHHUE
HEoOpaTHUMOH nossgporpadu4yecKoil BOIHBIL.

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

CriocoObl ompeneneHnss KOHLEHTpalMK JAENoJsipu3aTopoB B mossiporpaduu  (MeTon
KaJTMOPOBOYHBIX MpPSMBIX, METOJ CTaHJAPTHBIX J100aBOK, JIOTAapU(PMHUYECKHI aHalu3).
Karanutuueckue TOKH.

WNuBepcuonnas BonbramnepoMerpust (MB). CymHocts MeTona, kinaccuuKarius.
Teopetnueckne ocHOBbI Merona. [lapamerpuueckas Teopus wmeroga B Ha pryTHOM
chepuyeckoM dekTpoie. Biausiaue GpakTopoB Ha TIyOMHY aHOIHOTO MUKA (KOHIIEHTPAIMs HOHOB,
BpeMs DJIEKTpoJin3a, 00BeM pacTBopa, 00bEM PTYTHOM Karuld, MOTEHIHANl 3JIEKTPOJIH3a).
@DaxTOophl, BAUSIOLIME HA Pa3pelIatonlyto crnocooHocTh MeToa. UyBcTBuTenpHOCTH MeTo1a 1B.

DeKTpo/ibl, HCHOIb3yeMble B MeTosie VIB (pTyTHBIE U pTYTHO-TpaUTOBBIE SJIEKTPO/IbI).
TBepnple (MHEpTHBIE) AeKTpobl. VIHBepcHOHHAs BoJibTaMnepoMeTpus TBepabix ¢a3. Teopus
ANIEKTPOXUMUYECKOTO PACTBOPEHHUS METAIJIOB C TOBEPXHOCTH TBEPAOro HHAU((HEPEHTHOro
anektpona. OnpenensemMble BelecTBa. MeToinka onpeiesieHus npeaesia oOHapyKEeHHs B METOJIE
NB. Bo3moxnoctu Mmerona 1B u nepcnekTuBbI pa3BUTHS.

Mertoast BOJIbTAaMIIEPOMETPUUECKOTO aHanan3a (o6mras XapaKTEPUCTHKA).
Bonbramnepomerpusi ¢ ObicTpoil (JIMHEHHOI) pa3BepTKoil moTeHumana (ociuuiorpapuyueckas
nossiporpadust). [uknumdeckas BonbTaMIepoMeTpus.

IlepemennoTokoBasi ~ BojbTammepomerpus. HopmampHas u  auddepeHunanbHas
uMmnyJibcHas noisiporpadus. KsagparHo-BosnHoBas nosisiporpadusi.

AMIiepoMeTpHsl U aMmIiepoMeTpuieckoe Tutposanue. CymHocTts Metona. Kpusble
amnepomeTpuyeckoro TuTpoBanus (AT) npu MOCTOSHHOM U U3MEHSIOIIEMCSl 00beMe TUTPYEMOTO
pacTBopa. AMIEPOMETPUUYECKOE TUTPOBAHUE C OJHUM U ABYMs HOJSAPU30BAHHBIMH JJIEKTPOAAMH.
[TpunoxkeHne aMIepOMETPUYECKOr0 MeToAa JJs  ompeaeneHuss  (U3NKO-XUMHUYECKHX
XapaKTEpUCTUK (ONpEIEIEHNE IPOU3BEACHNUS PACTBOPUMOCTH M KOHCTaHTBl HECTOMKOCTH
KOMIUIEKCHBIX HOHOB). [IpenmyiiecTBa Meroa.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Tekymuil KOHTPOJb MO AMCIHUIUIMHE MPOBOAUTCS IMYyTEM KOHTPOJISA IMOCEHUIAEMOCTH,
MPOBEJCHUS KOHTPOJIbHBIX pPabOT, H3KCHPECC-TECTOB U KOJUIOKBUYMOB 110 JIEKIIHOHHOMY
MaTepuanty, BBINOJHCHUS WHAMBUAYAIbHBIX 3aJaHUil, KeicoB W (Qukcupyercs B ¢dopMme
KOHTPOJIbHOM TOUKH HE MEHee OJHOro pasa B cemecTp. [lyis cucremMatusanuu paboThl B TEUEHUE
ceMecTpa UCMOoIb3yeTcs: OanbHO-peTUHTOBas cuctema. s 1omycka K 3K3aMeHy HeoO0XO0JIuMOo
HaOpaTh He MeHee 60% 6allJI0B OT MAKCUMAaJIbHO BO3MOKHBIX.

IIpuMepbI OLIEHOYHBIX CPEICTB VISl TEKYIIero KOHTPOJIsSl yCIIeBaeMOCTH, IPOMEeKYTOUHOMN 1
HUTOr0BOIi aTTeCTALMU OCBOCHHS TMCIHUIIJIUHBI
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9.1. Bompochl AJdsi NOATOTOBKH K  KOJNJIOKBUYyMY 3 1o  TeMme
«BoapTamnepomMeTrprueckne MeToAbl AHAJIN32», IPOBOAUMOMY B hopme 1eJ10BOi
UI'PBI

AMIIEpOMETPUYECKOE TUTPOBAHUE C OJHUM IOJIIPU30BAHHBIM 3JIEKTPOAOM
Knaccuueckas nonsiporpadust

Ocuumtorpaduyeckast BOJIbTaMIIEPOMETPUS

WNHBepcuoHHas BOJIBTAMIIEPOMETPHUSI HA PTYTHBIX 3JIEKTPOAaX

[lepeMeHHOTOKOBAsI BOJIBTAMIIEPOMETPHS

Huknuueckas BOIbTaMIEPOMETPUS

KBanpaTHO-BOJIHOBas BOJIbTaMIIEPOMETPHUS

NmMnynbscHas HopMasibHasi BOJIbTAMIIEPOMETPUS

WmnynscHas nuddepeHnnanbias BOIbTaMIEPOMETPHS

WNHBepcuoHHas BOJIBTAMIIEPOMETPHUSI Ha TBEPJIBIX 3JIEKTPOAAX

JIuneiinast mudy3ust K pacTymeMy KaneabHOMY JIEKTPOTY

CnenctBus u3 ypasHenus MinbkoBrnua

VYpaBHeHHEe 00paTUMOii TONSAPOTPAPUIECKON BOTHBI

VYpaBHeHue HeoOpaTUMOi noJsiporpaduueckoil BOJHBI

Omnpenenenre KOOPAMHALMOHHOIO YKCIa M KOHCTaHThl HECTOMKOCTH KOMILIEKCHBIX
HMOHOB METOJIOM KJIACCUYECKOM Mosporpapuu

OnpeneneHre  KOHCTAaHTbl ~ HECTOMKOCTHM  KOMIUIEKCHBIX ~ HOHOB  METOJOM
aMIIEPOMETPUYECKOTO TUTPOBAHHUS

EMKOCTHBIN TOK. DIEKTPOKAUIUISIPHAS] KPUBast

Murpaunonsbsiii Tok. Ilpuunnbl Bo3HHKHOBeHUs. CrocoObl yCTpaHEHMs BIUSHUS
MUTpalliy Ha BEIMYUHY IPEIEIbHOIO TOKa.

[Tonsporpadguueckne MakCUMyMbl, UX TUIBL. [IpMUUHBI BOZHUKHOBEHUS U CIOCOOBI
yCTpaHeHus

VYpaBHenue 1u¢pHy3MOHHOTO TOKA K CPEepUIECKOMY IEKTPOIY

[TapameTpuueckast Teopusi METO/1a UHBEPCUOHHOM BOJIBTAMIIEPOMETPUH
OnpeneneHne NPOU3BENEHUS PACTBOPUMOCTH IO KPHUBBIM aMIIEPOMETPHUYECKOIO
TUTPOBAHUS

BnusiHue KOHLIEHTpAlMM HMOHOB, BPEMEHHU 3JIEKTPOJIN3a, 00beMa aHAIU3HPYEMOTro
pacTBopa M PTYTHOM Kalluld Ha BEJIMYMHY aHOJIHOTO TOKa B METOJI€ MHBEPCHOHHOM

BOJIETAMITIEPOMETPUHU
dakTopbl, BIMSIONME Ha pa3pelarollyl0 CHOCOOHOCTh METOJa HMHBEPCHOHHOMN
BOJIETAMIIEPOMETPUHU
(DaKTOpI)I, BIIMAOLINC Ha IIOTCHIIUAJI IIMKa B METOAC I/IHBepCI/IOHHOﬁ
BOJIETAMIIEPOMETPUHU

C  mnoMompi0  MOJNSAPU3ALMOHHBIX  KPUBBIX  OOBSICHUTE  BHJA  KPUBOM
aMIIEpPOMETPUYECKOrO0 TUTPOBAHUS

9.2.IlpuMepsl OHJIETOB KOJUIOKBMYMa MO TeMe «DJIEKTPOXHUMHYECKHE MeTOIbI

AHaJIu3a, HE CBA3AaHHBIC C nonﬂpn:;aunel?i IJIEKTPOaAOB»



BUJIET 1

1.
2.

TepMmoaunamuyeckuii BbIBOJ ypaBHeHus: HepHera

[IpuMeHeHHEe KOHIYKTOMETPUYECKHX METOAOB Ui (PU3UKO-XMMHUYECKUX METOJIOB
uccieoBanusl (Ha OJJHOM U3 METO/I0B OCTaHOBUTHCS MOJIPOOHEE).

DKBHBANEHTHAs HIEKTPOrpoBoaHocTh 1,03:10° M pacTBopa ykcycHolM kKucioTs! mpu 25°C
paBHa 48,15 CmT-3kBrcMm?. OnpeenuTh KOHCTAHTY JMCCOIHAIMH YKCYCHON KHCIIOTHI,
€CJIM DJIEKTPONPOBOJIHOCTh YKCYCHOW KHCIOTHI MPU OECKOHEYHOM pa30aBIICHUU PaBHA
390,6 CmT-9kB T eM?.

Ha ckonbko MB wu3MeHUTCSs mMOTEHLMAN BOJOPOJHOTO BJEKTPOJA OTHOCUTEIHHO
HACBIIIEHHOT0 KajloMenbHoro, eciau K 50 mi 0,1 M pacteopa HCI npunmuts 20 M1 0,2 M
pacTBOopa ammuaka. Temmepatypa onbita 25°C.

9.3.Ilpumepnl KeiicoB

[IpemnoxuTe U gaiiTe TEOPETHIECKOE 0OOCHOBAaHUE METOJIUK OIPEEICHUS HOHOB Fe2+
MCTOAaMH MOTCHHUOMCTPHUYCCKOI0, aMIICPOMCTPHUYCCKOr0o C€ JABYyMd MW C OJHUM
MOJISIPU30BAHHBIMU  DJIEKTPOAAMH, KOHIYKTOMETPUYECKOTO M KYJIOHOMETPHUUECKOTO
tutpoBanud. [Ipu 060CHOBaHUN METOUK:
¢ MCTOAOM IMOTCHHHUOMETPHUUCCKOIO TUTPOBAHUA NPOBCIAUTE paCUYCT NOTCHIHAIA B
TOYKE YKBUBAJICHTHOCTH M BEJIMYMHbBI CKAYKa Ha KPUBOU TUTPOBAHUS;
® METOJIOM aMIIEPOMETPUYECKOIO THUTPOBAHUS BHUJ KpPUBOW OOBSICHHTE Ha
OCHOBAHMH MOJISIPU3ALIMOHHBIX KPUBBIX;
® METOJOM KOHJYKTOMETPHYECKOTO THUTPOBAaHUS BHUJ KpPUBBIX OOBACHUTE Ha
COIIOCTaBJICHUH IIOJIBMXKHOCTEH HOHOB;
¢ MCTOAOM KYJIOHOMCTPUYCCKOTO TUTPOBAHHA ITPEATIOKUTE MCTOABI (1)I/IKCI/IpOBaHI/I$I
KOHEYHOU TOYKH TUTPOBAHMSI.

9.4.IlpuMepsbl TeCTOBBIX 3aJaHUIl 1JIs1 JIEKIHMOHHOT0 IKCIIPeCcC-KOHTPOJIS

YKaxxnuTte npaBUIbHbIA OTBET

1. I[J'IH KHCJIOPOAHOI'0 3JICKTPOJda YPABHCHUC HepHCTa IIpu CTaHAAPTHBIX YCIOBHUAX UMCCT

BHU.
A) E=E°-0059lga,,,
a
B) E=E° L 009 lg—>
aOH,
al
B) E=E°+ 0,059 g —oH

4 80,840

I) E = E° —0,059 pH

2. TIpu MOTEHIMOMETPUYECKOM THUTpOBaHHH HOHOB Fe?' pactBopom K,Cr.O7 B KauecTBe

HHJAUKATOPHOI'O 3JICKTpOJa CIICAYCT UCIIOJIb30BAaTh:

A) xnopuacepeOpsSHHBIN 3JIEKTPO

b) nmnaTuHOBBIN 37eKTPO

B) pTyTHBII 1IIEHOYHBIN 3TEKTPOT

I') kasloMenbHBIN 211EKTPOa



9.5.IlpuMepsl HHAUBUAYATBHBIX 3aJaHUM
OOBsicHUTE BUJ KPUBBIX TUTPOBAHMSI JJIs CIEAYIOUIMX CUCTEM

Bapu | Oppepensemoe Bemectso Turpant

aHT

1 H3PO4 NaOH

2 NaOH+NHsOH HCI

3 Cu(NO3)2 KOH

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

5 Ca(NO3)2 Na Y(QATA)

6 Zn(NO3) NaOH

7 Na>CO3 HCI

8 CH3COOH NaOH

9 AICl; NaOH

10 HCOOH+NH4CI NaOH

11 HCI+FeCls KOH

12 NiCl; NH;OH

BBIUMCINTE MOTEHIHAl METAUIMYECKOrO  JJEKTPOJa OTHOCHUTEIBHO DIIEKTPOa
CpaBHEHHUSI MIPH YCIOBHSIX, IPHUBEICHHBIX
Bapu | Dnekrpos O0BeM PacTBOpeHHOE Temmep | DnekTpos
aHT 3JIEKTPOI | BEIIECTBO U €ro | arypa,® | CpaBHEHHsA
WTa, MII KOJIMYECTBO C

1 Menusii 1000 CuSOy, 16T 18 BOJIOPOIHBIN

2 L{MHKOBBIM 500 ZnSOy4, 0.1 r-2kB 18 KanomenpHpl
i, 0.1 H

3 Hukenesbrit 1000 NiCls, 0.5 r-skB 30 KanoMenbHBl
M HACBIII.

4 AmromuHnessiil | 200 AICl3, 271 30 KamoMenpHb]
M HACBHIII.

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

6 KamgmueBsbrii 1000 Cd(NOgz)2, 18.8 T 25 BOJIOPOJTHBIN

7 JKenesuprii 100 FeSO4x7H20, 20.5r | 30 KanomenbHbl
i,0.1H

8 KobGanbroBeiii | 200 CoCly, 0.5 r-sxB 25 Xnopuacepe
Opsnbiii  1H|
KCI

9 PryTHb1i 500 Hg(NOz3)2, 46 T 20 BOJIOPOJTHBIN

10 CBUHILIOBBII 250 Pb(NOs3),, 0.2 M 25 KamoMenpHb]
M HACBHIII.

11 OnoBsiHHBII 1000 SnClp, 59 r 30 Xnopujcepe
Opsnbiii 0.1
H

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

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

TUTPOBAHUS ITPU IOCTOSIHHOM CHJIE TOKA.



Tabmuma 3.2.

Bapuant Onpenensiemslit I'enepupyemsiii non | Cuita ToKa, | Bpems,
HWOH WJIN BCUICCTBO MK BECUICCTBO MA MHWH

1 Fe?* Brz 100 3,5
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 TeoOpomun I 250 3

8 Zn* Ks[Fe(CN)s] 300 4,1
9 CrOs* Cu* 250 2

10 I Hg.* 180 3,5
11 AsOz* Br. 240 4

12 [Fe(CN)es]* MnO4 300 2

10. lMops10k NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTaAlluH

DK3aMeH B CEIbMOM CEMECTpEe IpOBOJUTCS B YCTHOM ¢(opme 1o Ouseram.
OK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex yacTell. [IpomomkurenbHOCTh SK3aMeHa 2 Jaca.

CtpykTypa 5K3aMeHa COOTBETCTBYET KOMIETEHTHOCTHON CTPYKTYpPE AUCIUILTHHBIL.

[lepBas wacte mpeacraBusier coboit Tect u3 20 Bompocos, mposepsitomux MOIIK-1.3,
HNIIK-1.3. OTBeTHI Ha BOMIPOCH! TIEPBOM YaCTH JTAIOTCS IyTEM BBIOOpA U3 CITUCKA MPEIII0KCHHBIX.

Bropas gacte conepxut Tpu Bonpoca, nposepsronue MOIIK-1.1, MOIIK-1.2, UOIIK-2.1,
NOIIK-2.4, UTIK-1.4. OTBeT Ha BONPOC BTOPOM YaCTH JTAETCs B pa3BEpHYTOH dopme.

Tpetbst wacth conmepkut 2 3amauu, nposepstoumx MOIIK-2.3, UIIK-1.4. OTtBeTbl Ha
BOTIPOCHI TPETHhEW YaCTH MPEIIOIararoT PEIICHNE 3a/1a49 U KPAaTKYI0 HHTEPIIPETAIUIO TTOTYYSHHBIX
pe3yJbTaTOB.

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

aHaJIn3a»






IIpumepsbl 3K3aMeHANMOHHbIX OWJIETOB
JK3aMeHANMOHHBbIN OuteT Ne 2

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

2. Tox oomena. Kunernueckuii BbIBOJ ypaBHeHHs HepHcTa.

3. [Tonsiporpaduueckoe BOCCTAHOBIECHHE KOMIUIEKCHBIX HOHOB. OmpexaeneHue
KOOPJMHAIIMOHHOTO YHUCJIa M KOHCTAHThl HECTOMKOCTH KOMIUIEKCAa METOJOM KJIacCHYECKOM
noJisiporpadum.

4, Hagecky cruaBa 0,4923 r pacTBOpUJIM U Yepe3 MOJYyYEHHBINH pacTBOp B T€UeHUE 7

MUHYT nponyckanu Tok 0,4 A, B pe3yJbTaTe 4ero Ha KaToJ/€ IOJIHOCTBIO BBIJEIINIICS HUKEID.
Onpeznenute NPOLIEHTHOE COAEP KAHNE HUKEIIS B CIUIABE, €CIU BBIXOA 110 TOKY cocTaBuil 80 %.

S. C mnoMompI  MONAPU3ALMOHHBIX  KPUBBIX  OOBACHUTE  BUJA  KPHUBOM
aMIIEpOMETPUYECKOI0 THUTPOBAHUSA C JBYMs IOJIAPU30BAHHBIMU 3JIE€KTpofaMu |2 pacTBopom
NazS20s.

DK3aMeHaAlMOHHBII ouiaer Ne 14

1. CnenctBus u3 ypaBHeHus MnbkoBuya.

2. TpeboBanusi, npenbsBisieMble K MeMOpaHaM, HCIONb3YyeMbIM B KauecTBe
YYBCTBUTEJIBHBIX 3JIEMEHTOB B TBEPABIX U KHUJIKOCTHBIX HOHOCEJIEKTUBHBIX AIEKTPOAAX.

3. OnexkTpoxuMHuecKas nosuspuzanus. Ypasaenue Tadens.

4. [IpoBenute  00OCHOBaHME  METOJUKM  OINpPENEICHMs]  LUHKA  METOJOM
HOTEHIIMOMETPUYECKOT0 TUTPOBAHHUS.

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

u3MepeHus Obuto TomerieHo 40 cM® CTOYHOH BOIBI. 3HAYCHHE IOTEHI[HANA dbropu-

CEJIEKTMBHOTO 3JIEKTpOAa 0Kazajaoch paBHbIM 244 MB. K ananusupyemomy pactBopy 100aBuiu 3
cM® cranmapTHOTO pacTBopa ¢ KoHuenTpanuei 0,01 Momb/IM°, IpU 3TOM 3HAYEHHE MOTEHIIHANA

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

Pesynbrarel  SK3aMeHa  ONPENENSAIOTCS  OIEHKAMH  «OTIUYHO»,  «XOPOIIOY,
«YJIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.

Kaxxnprit Borpoc orieHuBaercst 6auiamu. bamisl, moiydeHHbIEe Ha SK3aMEHE CYMMHUPYIOTCS
¢ Oannamu, MOTy4YeHHBIMU B TeueHue cemecTpa. Ecnu cryaent Habpan 6onee 90% OamioB ot
MaKCHUMaJIbHO BO3MOJKHOT0, OorleHKa «OTiuano», oT 75 no 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=28551

0) OrieHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTECTAllMH T10
JUCITUITIINHE.

B) [lnan cemMuHapCcKuX / MPaKTHUECKUX 3aHATHH 10 JTUCIUTIIHHE.

r) Metoandeckue yka3aHus 1o MPOBEJACHUIO TaOOPaTOPHBIX padoT.

1) MeTtonudeckue yka3zaHHs M0 OpraHU3aIlKi CAMOCTOSITEBHON pabOThI CTYICHTOB.

12. Mlepeuens yueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:
— byauuxoB I'. K. OcHOBBI coBpeMeHHOro »siexkTpoxumuueckoro anammuza / I'. K
bynnukos, B. H. Maiictpenko, M. P. Bsacenes. — M. : Mup : bunowm JI3, 2003. — 592 c.



— Muomanap @. Dnexrpoxumust / ©. Muomanap, C. Canku, I1. Onedep, P. Meanne-Peno;

niep. ¢ pp. B. H. I'paceBuua; mop pen. 1O. /1. 'amOypra, B. A. Cadonoa. M. : Texunocdepa,

2008. — 359 c.

— OnektpoaHanuTHueckue meronsl. Teopus m npaktuka / [log pex. @. Ilombuna. M.:
bunowm. JlabopaTtopus 3nanuii, 2006. — 326 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

—HOunr I'. HHcTpyMmeHTanbHble MeTOIbl XuMmHueckoro ananmmza / I'. HOwunr; mep.

c auri. — M. : Mup, 1989. — 608 c.

— ITmembex JIx. Dnextpoxumuueckue Metoasl aHanusa / JIxk. ITmambek. M. : Mup,

1985. - 496 c.

— I'amoc 3. TeopeTnueckne OCHOBBI AIEKTPOXUMHUYECKOTO aHAIN3a; TIEP. ¢ TOIBCKOTo / 3.

lNamtoc. M.: Mup, 1974. — 552 c.

— bpaitnuna X. 3. TeepmodasHele peaknuu B DSJICKTPOAHATUTUYECKOH XUMUHU /

X. 3. bpaiinuna, E. f. Heitman. M. : Xumus, 1982. — 264 c.

— Brigpa @. UuBepcuonnas BoasTammepomerpust / @. Beigpa, K. Hltynuk, 3. FOnakosa.

M. : Mup, 1985. — 496 c.

— 3axapoB M. C. DneKTpOXUMHUYECKHE METOABI aHalN3a MPUPOIAHBIX U CTOYHBIX BOZ /

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

— 3axapoBa 3. A. JIabopaTOpHBIN MTPAKTHKYM I10 JIEKTPOXUMUYCCKUM METOaM aHaTN3a

/2. A. 3axapona, JI. A. UrnarseBa. Tomck : M3a-Bo Tomckoro yn-ta, 1980.

— 3axapoBa O. A. IlpakTukyM 1o MeTOAy HMHBEPCHOHHON BOJbTAMIIEPOMETPUHU Ha

PTYTHBIX anekTponax / . A. 3axaposa. Tomck : M3n-Bo Tomckoro yH-Ta, 1980.

— Xumuueckrue U OMOJIOTUYECKUE CEHCOPBI: OCHOBBI U ipuMeHenus / @. I'. banuka; nep. ¢
anrn. WM. M. Jlazepa, nox pea. B. A. llly6apesa. MockBa: Texunocdepa, 2014. — 879 c.

B) pecypchl cetu MHTepHeT:

— IllenkoBuukoB B. B., Anumenko M. B. 3Dnexrpoxumuueckue MeETOAbI aHAIIM3a

(MynbTEMEIUHHOE yuebHoe nocodue). Tomck. nao 1Ty, 2007.

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

— DnekTpoHHas OubimoTeka Yy4yeOHBIX MaTepuasoB Mo xumuu — M. MIY
http://www.chem.msu.ru/rus/elibrary/

13. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

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

— myOnuyHO ocTynHbIe o0navynbie TexHomoruu (Google Docs, Slunexkc auck u T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN KaTajuor Hayynoii Ooubimorexn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

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

B) npoeccruoHanbHble 0a3bl JAHHBIX (NPU HAAUYUL):


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/

— YuuBepcuterckas napopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/
— Enunas MexxBenoMcTBeHHas: MHGOpMaIMOHHO-cTatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepuajibHO-TeXHUYECKOe o0ecreyeHue

Aynuropuu AJi MPOBEICHUS 3aHATHH JIEKIIMOHHOTO THUIIA.

Ayautopuu JUIsi TPOBEACHUS 3aHATHI CEMHHAPCKOTO THUIA, WHIUBUAYaIbHBIX U
TPYIIOBBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUu.

[Tomenienust Iss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONW TEXHUKOH U
JIoCTynoM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HH(DOPMAIIMOHHO-00pa30BaTENbHYIO Cpely U K
UH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

JlaGoparopuu OCHAIIEHBI BBITSKHBIME HIKa(QaMu 1 HE0OXOJUMBIM 000pYAOBaHUEM:

PH-MeTp-MUIMBOIBTMETP, BOJbTAMIIEpOMETpUUECKU aHanuzarop TA-4 — 2 i,
BOJIbTaMIIEpOMeTpruUecKknii aHanu3atop TA-4M, yHuBepcaiabHbIi MCTOYHMK TuTanus YMUII-1,
KOHAYKTOMETp 4 B KOMIUIEKTE C JAaTYUKOM, CTEH] JJIEKTPOXMMHUMYECKUM, IMOTEHLMOCTAT,
MarHUTHbIE MEIIAJKU, IUIUTKA SJEKTpUuYecKas, IIKad CymIMIbHBINA, MyQellbHas IMeyb, BECHI
7a00paTOpHbIE D3JIEKTPOHHBIE, CEKYHJOMEp. OJEKTPOAbl: PTYTHBIM KalaloolUld 3JIEKTPOJ,
cTeKyIAHHBIA (pH-uyBcTBUTENBHBIH), HoHOcenektuBHble (NOsz, F, I, ClI, S%), pryrHsri
wieHouHbld (PI1D), nnatuHOBBIE (TUIACTMHYATHIM CHOUPATIBHBIA, TOYEUYHBINH), cepeOpsHbIN,
rpaduroBsiif. Jlaboparopnas mnocyna: koibOer mepueie 50, 100, 200, 250 wmu, crakaH
naboparopuslii 50, 100, 400 mu, ctakan kBapueBslid 20 mi1, OropeTka 25 M1, MUKpOOropeTKa 5 M,
nunetku 1, 2, 5, 10 v, unnusaap mepHsbiil 10, 50 mut, rpyliu pe3suHOBbIE, IPOMBIBAJIKH.

Aynuropun Uil TpPOBEACHMSI 3aHATUM JIEKIMOHHOIO U CEMUHApCKOro THIIA
WHAUBUAYAIbHBIX M TPYIIOBBIX KOHCYIbTAllMil, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOU
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

[llenkoBHukoB Bnagummup BuranbeBud4, KaHI. XWM. HayK, [OICHT, Kadempa
aHanuTU4YecKo xumuu HanmoHanpHOTrO HccneaoBaTesbckoro TOMCKOro rocy1apCTBEHHOIO
YHUBEPCUTETA, 3aBEAYIOMNMA Kadeapoid.


https://uisrussia.msu.ru/

