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1. HEJIA U 3AJAYU OCBOEHUSA JUCHUIIJIMHBI:
Llesin ocBOCHHS AN CHUILINHBI:

1. dopmupoBanue y OakanaBpoB NOHUMAHHE TEOPETHUYECKUX M MPAKTUYECKUX OCHOB COBpE-
MEHHBIX 3JIEKTPOAHAINTHYECKUX METOJOB aHanu3a (KyJIOHOMETpHs, KOHIYKTOMETpPHS,
BOJIbTaMIIEPOMETPHUSL, TIOTEHLIUOMETPHUS).

2. @DopMHMpOBaHUE 3HAHUH O Ipoleccax M MEXaHU3Max, JIEKALIMX B OCHOBE COBPEMEHHBIX
IIEKTPOXMMHUYECKUX METOJ/I0B aHAJIN3A.

3. ®dopmupoBaHHE YMEHUH CTaBUTh U peIllaTh aHATUTUUYECKHUE 3a/1a4M, BbIIBUTaTh TUIIOTE3bI U
BBIOMPATH yCIIOBHUS MPOBEACHUS SKCIIEPUMEHTA, HEOOXOAUMBIE I CAMOCTOSITEIBHOTO TIPO-
BE/ICHUS aHAJIM3a KOHKPETHBIX OOBEKTOB.

3agauu ocBOeHHS TUCHHMILINHBI:
1. U3ydeHue OCHOBHBIX METO/OB 3JIEKTPOAHAIN3A - IOTEHIIMOMETPHS, BOJIbTAMIIEPOMETPHUS U
KYJIOHOMETpPHUSI.
2. 3akperuieHUe HaBBIKOB pabOTHI HA aHATMTHYECKUX MPHOOpax, UCTIONB3YEMBIX IS 3JIEKTPO-
XUMHUYECKOIO aHaJIu3a
3. ®opmupoBaHHE HABBIKOB 00Pa0OTKH PE3yabTATOB aHAJIM3a U PacyeTa Mo IKCIEPUMEHTAIb-
HBIM JJAHHBIM 1 IPU BBINOJHEHUW WHIUBUIYAIbHBIX 3aJIaHH.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII:
JucuumumHa sBIsieTCS AUCHUILTMHON 1Mo BbIOOpY oTHocuTcs K O1oky b1 (BapuatuBHas
4yacTh) 0OpazoBaTenbHOM mporpaMmbl 04.03.01 Xumust.

[To noruke MOCTPOEHUS U COJEP’KAHUIO JaHHAs AUCIMILIMHA CBsS3aHA C JPYTUMH TUCIHU-
MJIMHAMU U3 0a30BOM YacTu MPOo(EeCCHOHABHOTO IUKIIA: «AHaIUTHUYECKass Xxumus», «Heopranu-
yeckas Xumus», «Opranuueckas Xumus», «dOusnyeckas XuMus», a TaAKKe ¢ HEKOTOPBIMU pas3ze-
namMu QUMK U MaTemMaTukd. [Ipu oOydeHHH MCHOJIB3YIOTCSl 3HAHUSI U HaBBIKH, MOJIYYCHHBIC B
COOTBETCTBYIOIIMX NMPAKTHKyMaX.

3. MIEPEYEHbD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS IO JUCILIH-
IUVIMHE (MOAYJIFO), COOTHECEHHBIX C INTAHUPYEMbBIMH PE3YJIBbTATAMH
OCBOEHHS OCHOBHOM NPO®ECCUOHAJIBHON OBPA30OBATEJBLHOM ITPO-

IT'PAMMBI

Koan m HanMeHoBaHue pe- Hepeqeﬂb IJIAHUPYEMBIX PE3yJabTaTOB oﬁyqem/m mo
a.1m3yeM0p”1 KOMIIETCHIIUHA AUCIHHUIIJINHE (MO}]yJIlO), COOTHECEHHBIX ¢ MHAUKATOPpaMH
JOCTHKEHHSA KOMIIETEHIIHIH

IIK - 1. Cnocoben BbImona- | 3HaTh: O COBPEMEHHOM COCTOSIHUM H ITYTSX Pa3BUTHS aHa-
HATh CTAaHIAPTHBIE orepa- | TUTUYECKON XUMHH B JIAHHOM HAIPABICHHUH, CBS3H C 1py-
¥ T0 TIpenaraeMbiM Me- | TAMU HAyKaMU M MPAKTHHECKOM TPUMEHEHHH METO/IOB aHa-
JM3a B Pa3IMUHBIX 00JAaCTAX YEIOBEYECKOH NEesTEIbHOCTH;
OCHOBHBIE OCOOEHHOCTH, 00JIACTH NMPUMEHEHHUs], KIacCU(u-
KallUI0 U XapaKTEPUCTHUKY OCHOBHBIX AIEKTPOXUMUYECKUX
METOJIOB aHAJIN3a;

[Tpuniun ycTpoiicTBa y4eOHO-HAy4yHOW ammapaTypbl, Mpsi-
MbI€ U KOCBEHHBIE (PU3UKO-XUMUYECKHUE (ITEKTPOXUMHYE-
CKHE) METOABI IPOBEIACHUS XUMUYECKUX IKCIIEPUMEHTOB;
[Tpunumn ycrpoiicTBa cepuitHOro 000pya0BaHus, IPUMEHS-
€MOr0 B 3JIEKTPOXMMHUYECKUX aHAJTUTHUUECKUX MCCIIE0BA-
HUSIX.

TOJAUKaM.
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Ymetn: IlpousBoauth cOOpKy 1ab0paTOpHOTO 00OPYIOBA-
HUS M TPUOOPOB IS MPOBEACHHUS JICKTPOXUMHUUCCKHX Me-
TOJOB aHAJIN3a;

[TpoM3BOIUTE KOJMYECTBECHHBIC ONPEICIICHUS B 3JICKTPOXH-
MHYECKHUX METOJaX aHaJIn3a.

Bananers: BiaeTh METPOJIOrHUYSCKUMHA OCHOBAMH aHAIHM3a U
criocobaMu MPOBENICHUsT KOJIMYECTBEHHOTO aHaln3a, UMETh
npeaocTaBieHne 00 0COOCHHOCTAX 0OBEKTOB aHAJIN3A.

IIK-6. CnocoGeH wucmob-
30BaTh OCHOBHBIE 3aKOHO-
MEpPHOCTHU XUMHUYECKON
Hayku U (pyHIaMeHTalbHbIE
XUMHUYECKHE TOHATUS IIpU
pELIEHNN KOHKPETHBIX IIPO-
M3BOJICTBEHHBIX 3a7a4

3HaTh: MecTo 3JIEKTPOXMMUYECKUX METO/IOB B aHAIMTHYE-
CKOM XMMHM; THUIIBl U 3aKOHOMEPHOCTH peakLuil u mporiec-
COB, MHCIIOJIB3YEMBIX B JJIEKTPOAHAIUTUYECKON XUMMHH;
HOPUHIUIBI U METOJbl MCIOJIb30BaHMUS OCHOBHBIX METOJIOB
AIIEKTPOXMMHUYECKOTO aHAIIN3a; OCOOCHHOCTH aHajn3a 00b-
€KTOB C UCIOJIb30BaHUEM BJIEKTPOXUMHUUECKUX METO/IOB.
Ymern: OcyliecTBIATh pacueT pe3yibTaTOB KOJIMYECTBEH-
HOT'O aHaJIu3a M0 3KCIEPUMEHTAIbHBIM JaHHBIM.

Baaners: Merononorueil BoIOOpa METOI0B aHAIN3a, UMETh
HaBBIKM UX IPUMEHEHMUS.

CoBpeMEHHBIMU TIIPUEMaMU M METOJAaMH pabOThl NpU HC-
MI0JIb30BaHUU IEKTPOXMMUYECKUX METO/IOB aHajM3a B aHa-
JTUTHYECKOH JIaOOpaTOPHH.

4. OBIIAA TPYTOEMKOCTbDb JUCHHUITJIMHBI
O0beM THCHMILIMHBI B 3a4eTHBIX efuHUIax (Bcero) 3 3E
O0beM TUCHUNJIMHBINO BHIAM y4eOHOoii padoTsl (B yacax)108

KoanuectBo yacos (popma o0yue-
HUSI )
Buj yueOHoit padoThI B 1.4. o ce-
Bcero no niany MecTpam
5 cemecTp
1 2 3
KonrtakTHas paboTta 0Oyuaromuxcs ¢ npenoja- 90 90
BaTEJIEM B COOTBETCTBUU C YII
AYyZIHUTOpPHBIE 3aHSITHSL: 90 90
Jlexum 36 36
JIaGopaTopHbIepaOOThI, MPAKTUKYMBI 54 54
CamocTosTenpHas padoTa 18 18
dopma TEeKYIIEero KOHTPOJIsl 3HAHUW U
KOHTPOJIS TECTUPOBaHUE TECTHPOBAaHUE
CaMOCTOSITENIbHOW PabOTHI: TECTHPOBAHUE, KOJJIOKBUYM KOJIJIOKBUYM
KOHTp.paboTa, KOJUIOKBUYM,pedepatu ap.(He
MeHee 2 BHJIOB)
Buasl npomexyTouHO# aTTecTanuu (3K3aMeH, 3ayer 3a4er
3a4er)
Bcero yacos o JUCHUININHE 108 108
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Couepma}me AUCHHUIIIMHBI (MO)IyJ'Iﬂ.) Pacnpeuenenne 4YacCoB 10 TEMaM U BHJ1aM

yueOHo# padoThI:

dopma o0ydeHHs____O4vHas
Buapl yueOHBIX 3aHATHH Dopma Te-
AyauTopHbIE KYIero KOH-
3aHATHS Bamsitust | CamMo- irponst  3Ha-
Ha3Banue pa3geJioB u Tem Bceero Tlex- JlaGo- B HHTeIi- CTOSI-  fpii
paTop- AKTHBHOM | TEJb-
e E)opMe Hast
padoThI paGora
1 2 3 4 5 6 7
Pa3nen 1. TeopeTnueckue OCHOBBI AJIEKTPOXUMHYECKUX METO/IOB aHAJIM3a
1.BBenenue. MeToibl 3J1€KTpO- 2 2 - - - TectupoBanue
AQHAJUTUYECKON XUMHUH KOJUIOKBUYM
2. Ocnosvl snekmpoxumuydeckon | 24 4 18 18 2  TeCTHpOBaHHUE
mMepMoOUHAMUKU KOJJIOKBHYM
pelieHne  3a-
Imay
3. OcHO8bI 21eKMPOXUMUYECKOLL 12 4 6 6 2  [TecTHpOBaHHE
KUHEMUKU KOJUTOKBUYM,
pemenne  3a-
may
4. Anmaparypa, crmocoObl moiny{ 6 4 - - 2  [TectupoBaHue
YeHUs U 00pabOTKU aHaIUTHYe- KOJJIOKBUYM
CKUX CHTHAJIOB peleHue  3a-
Imay
5. fueiiku u osnextpombl i | 12 4 6 - 2  [TeCTHpOBaHHE
DIIEKTPOXHUMUYECKUX  H3Mepe- KOJUTOKBUYM,
HUH [pelieHue  3a-
may
Pa3nen 2. DIeKTPOXMMUYeCKHEe MEeTO/IbI AHAJTH3a
1. BompTammepoMmeTpusi, amrie- 6 4 - - 2  [TectupoBaHue
pPOMETPUYECKOE THTPOBAaHHE H KOJUTOKBUYM
XPOHOAMIIEPOMETPHSI. pemeHne  3a-
may
2. KongykroMeTpus 1 KOHIYK- 18 4 12 12 2  [TectupoBaHue
TOMETPHYECKOE TUTPOBAHHE KOJUTOKBUYM,
pemeHne  3a-
may
3. Kynmonomerpust 12 4 6 - 2  [TectupoBaHue
KOJUTOKBUYM
peleHue  3a-
Imay
4 IlorenumomeTpusi, XxpoHomo- | 16 6 6 - 4  [TectupoBaHHE
TCHIIUOMETPHSL. DICKTPOXHMH- KOJJIOKBHYM,
YEeCKHUE METO/bl KOHIICHTPUPO- peleHue  3a-
BaHUS U Pa3/eIeHusI. may
Hrtoro 108 36 54 36 18
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5. COAEPKXAHUE JUCHUJIUHDBI
Pasznen 1. TeopeTnueckrne OCHOBBI 3JIEKTPOXUMHUUECKUX METOJIOB aHAIM3a
Tema 1. BBenenue. MeTo bl 37IeKTPOAHATUTHIECKON XUMHH.
Ponb 251eKTpOXuMHUYECKUX METO/I0B B AHAIIMTUYECKOW XUMUU, UX CPABHUTEIIbHAS OLICHKA C
JPYTUMU HHCTPYMEHTAJIBHBIMUA METOJaMH aHaJIN3a, IPEUMYIIEeCTBA U OTPAaHUYCHUS.

Knaccudukanus u HOMEHKIATypa MEKTPOXUMUYECKUX METOJIOB aHalIu3a B COOTBETCTBUU C pe-
KOMEHJausIMu MeKIyHapoIHOTO COro3a TeopeTryeckoi u npukiaaaoi xumun (MIOITAK).

ITousatue o MCTOJax, B KOTOPBIX HCAOJDKHBI IMPUHHUMATHCA BO BHUMAHHUC HU I[BOI>'IHOI>'I
BHGKTpI/I‘leCKI/Iﬁ CHOﬁ, HH KakHe-I1u00 QJICKTPOJHBIC PCAKIHNH,0 MECTOAAaX, CBA3AHHBIX C ABJICHU-
SIMU B I[BOI>'IHOM SJICKTPHUYICCKOM CJIOC, HO IJIA KOTOPBIX HE OOJIKHBI MIPUHHUMATLCA BO BHUMAHUC
HHUKAKHUC JICKTPOAHBIC PCAKIINH, U O MCTOAAaX, CBA3AHHBIX C 3JICKTPOAHBIMHA PCAKLIUAMU.

Pexomengannu MIOITAK no 3amucu npuHATHIX 0003HAYEHUN U TpadUdecKOMY Mpe/ICcTaB-
JICHUIOAJIEKTPOXUMHYECKUX TAHHBIX.

Honsbl B pacTBope. JJ1EeKTPONPOBOAHOCTD JICKTPOJIHMTOB.

OcCHOBHBIE MOJIOXKEHUS TEOPUHN IEKTPONPOBOIHOCTU. CKOPOCTH BUKEHUS U MOJIBUIKHO-
CTH MOHOB. AHOMaJIbHAs ITOIBU’KHOCTh HOHOB I'MAPOKCOHHUA U THApoKcuia. Yucia nepeHoca.

CBo0OoiHast IHEprusi, aKTUBHOCTh U KO3((ULIMEHT aKTUBHOCTHU 3ekTposuTa. Koadduuu-
€HT aKTUBHOCTHU OTJIEJIbHBIX HOHOB.

Tema 2. OCHOBBI JIEKTPOXUMUIECKOH TEPMOIHMHAMHKH.

['panuia pasnena 37MeKTPOA-2JIEKTPOIUT U OCHOBBI MIEKTPOXUMUUYECKON TEPMOTNHAMUKH.

PaBHOBECHBIE U HEPABHOBECHBIE JJIEKTPOXUMUYECKUE CUCTEMBI. SIBIICHHS, BO3HUKAIOIINE
npu nporekaHuu Toka.KoHIeHTpalMoOHHbIE U3MEHEHUsI BOJIM3M AJIEKTPOAa IPHU MPOXOKIECHUU
TOKA.

JIBOIHO# AIEKTPUYECKUI CIION Ha TPaHUIIE pa3jesia METaJlI- PacTBOP. DIEKTPOKATUILIAP-
Has KpuBas. [loTeHman HyneBoro 3apsjia.

AncopOunonnbie W ¢a3oBble cloM Ha dJekTponax. Mzorepmer aacop6muu (I'mbOca,
Jlenrmiopa, @pymkuHa, Temkuna). [1n0THBIN 1 quQPy3HBIH TBOWHOM JIeKTpUUECKUIl CIOH.

Jud¢y3nonHble MOTEHIMAIBI, B TOM YUCIE HA NOPUCTBIX nuadparmax. BiusHue runpo-
JUHAMUYECKHUX YCJIOBHUI Ha BEIMYHHY peenbHOro AM(y3noOHHOTO TOKaA.

XUMUYECKUN U DJIEKTPOXUMUYECKUN MOTEHUIUAIBI. DIEKTPOAHBIE MOTEHIMAIbBI. Y paBHE-

Hue Hepucra. CranmapTtHele U GopmaibHble MOTeHUIUanbl. CTalMoHapHBIA (CMEIIaHHBIN) I10-
TeHIUa eKkTpoaa. O6paTUMbIE AIEKTPOIbI.
XuMHUecKue U KOHIIeHTpamonHble 1enu. Lenu 6e3 nepenoca u ¢ nepeHocoM. uddysznonnsie
MOTEHLIMaJbl, B TOM 4YKcje Ha NMOpUCThIX nuadparmax. Juddy3snonHas 1 KOHLEHTpaLlMOHHAs
NOJIIpU3aLHUSL.

MembpanHbie noTeHuuanbl. [loTeHuanb )KUIKOCTHOTO COETMHEHHUSI.

Tema 3. OCHOBBI 3JIEKTPOXUMHYECKOI KHHETHKHU

CKOpOCTh 3JEKTPOXMMHMUYECKOW peakiuu. [loHsTHe cTaguu, JUMUTHPYIOIIEH CKOPOCTH
nporecca. Tok oOmena. YpaBHenue Tadens u @pymMkuHa. MexaHU3M 3JIEKTPOIHBIX PEaKLU.
Koaddumuent nepeHoca, CTeXuoMeTpuIecKoe YUCIIo.

MHorocraguiHbIe IEKTPOAHBIE peakiuu. MMnenanc peakuuu. BiusiHue 0BEPXHOCTHO-
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AKTUBHBIX BEUIECTB HA JIEKTPOTHBIC PEAKIIH.

[Monspuzanus snektponos. IlepeHanpspkeHue. AKTHBalMOHHAs Tojspusanus. KoHieH-
TPaLMOHHBIE M3MEHEHUS BOJIM3H 3JICKTPO/Ia MPH MPOXOKACHNU ToKa. 3akoHbl Puka. Auddysu-
OHHAasl ¥ KOHIICHTPAIMOHHAs noJisipu3anus. Hecrannonapuas u craimonapHast qmuddysus. Jud-
¢dy3uonnsbli cioil. Juddysnonnsiii numnenanc (ummenanc BapOypra). Pons nepemenmmBanus B
¢ dy3noHHbIX mpoueccax. [IpenenpHpiii U Gy3HOHHBINA TOK U €ro UCIOIb30BAHUE B Pa3iIfy-
HBIX 3JICKTPOXUMHUECKUX METOJax aHalu3a. BinsHue rupoIuHaMUYECKUX YCIOBUI HA BEJH-
YHHY TpeebHOr0 Au(Py3nOHHOTO TOKA.

Tema 4. Annapartypa, cioco0bl MoJy4YeHus1 1 00padoTKH AHAJIUTHYECKHX CUTHAJIOB

OO6mue cBegeHUsT 00 AIEKTPOHHBIX OJIOKaX MPUOOPOB: HCTOYHHUKHU MTUTAHUS, YCHIINTENH (B
TOM YHCJIC OIEPAIlMOHHBIC), TPeoOpa30BaTENI, BEIYUCIIUTEIBHBIC MAIIUHBI, PETUCTPUPYIOIINE
IPUOOPHI.

[TpunMn paboThl MOTEHIMOCTATa, TalbBaHOCTATa, NoJsporpada, kouaykromerpa, pH —
MeTpa, KyJJOHOMETpa.

Metoapl CHATUS TOJSPU3ANUOHHBIX KPUBBIX (MMOTEHIIMOCTATUYECKUN, TOTCHIIMOIMHAMMU-
YeCKHil, ralbBAHOCTATHUECKUM, TaTbBaHOIMHAMUYECKHIT) U CIOCOOBI X 00pabOTKH.

YCTpOHCTBO M MPUHIUT pa0OTHI MOTEHIIMOCTATA B MIOTCHIINOCTATUYECKOM U TaJIbBAHOCTA-
TUYECKOM PEeXHUMaX.

YcTpoiicTBO M pUHIHI paboTsl mossiporpada. VICTOUHUKN MUTaHUS, PETUCTPUPYIOIINE
npubOopEI, cr1ocoObl 00PabOTKU MOTYYEHHBIX JTAHHBIX.

YcTpoiicTBO M MpHHIMI PabOThl KOHIyKTOMeTpa. llpakTmdeckoe mpUMEHEHHE MEeToja
KOHJIYKTOMETPHH B aHAJIH3E.

VYerpoiictBo u npuHIui padbotel pH—MeTpa. I[Toaroroska npudopa k padore.

YeTpoicTBO U IPUHIIUIT paboTHl KyJIOHOMETpa. [IpruMepbl KyJTOHOMETPOB, UCTIOIB3YEMBIX
B aHaJu3e.

Tema 5. Slueiiky ¥ JIEKTPOABI IS JIEKTPOXMMHYECKUX U3MePeHH i

ONeKTpoJibl, UX KOHCTPYKLMS M TOArOTOBKa K pabore. IIMOTHOCTH TOKa Ha 3JIEKTPOJE,
IUIOINAb JIEKTPOJA.

Paboure 1 MHAMKATOpPHBIE 3JIEKTPOJIbl. MaTepuansl Uil U3rOTOBICHUS 3JIEKTPOJA: PTYTh,
0J1aropoJIHble METAJUIbI, YTIEPOAHbIE MaTepHalibl (CTEKIIOYIIIepol, rpaduT, yriecuraul, rpadu-
TOBBIE MTACTOBBIE C PA3IMYHBIMU HATIOJIHUTEISIMH).

DNeKTpOoJHbIE Kalarolue, CTal[MOHapHbIE, Bpallatoliecs AUCKOBBIE U JTUCKOBBIE C KOJIb-
1IOM, JIEHTOYHbIE, TpyOUaTble, IUIaHApHbIE U JAp. YJIbTPAMUKPOIIEKTPOIBl U YIBTPAMUKPOIJIEK-
TPOJHBIE aHCAMOJIH.

Crioco0Ob! MOATOTOBKH PabOYMX U MHIUKATOPHBIX AJIEKTPOAOB K U3MEPEHUSAM: 3aUUCTKA U
nundoBka, 00e3)KupUBaHue, IMEKTPONOIUPOBKA U JIEKTPOXUMUYECKasi TPEHUPOBKA.

MouunmpoBaHHbIe 3JIEKTPOIBI U CIOCOOBI UX MONTYYEHHUS. XUMHUECKH MOJIU(UIHPO-
BaHHbIe eKkTpoabl. Pexomennanuu MIOITAK no tepmuHoaoruu u kinaccuukammm.

OneKTpoasl cpaBHEHUs. BermomoraTenbHble 37€KTPOIbl 1 MaTEPUAbl IS UX IPUTOTOBIIE-
HUSL.

Marepuans! 1 ssueek. KoHcTpykiuu siueek. [IByXayieKTpoaHble siuelKu. TpexanekTpo-
HbIE SYEHKHU C pa3/ieJIeHHBIMU U Hepa3JIeJIeHHBIMU 3JIEKTPOJIHBIMU MpocTpaHcTBaMu. Juadpar-
MBI B siU€iiKax U MaTepHalbl A1 UX U3TOTOBJICHHUS.

Pa3nen 2 . DileKTpOXUMHUYECKHEe METOAbI AHATH3A

Tema 1. BorbTamnepomerpusi. AMnepoMeTpusi, aMIepoMeTpu4ecKoe TUTPOBAHHE U
XPOHOAMIIEPOMeETPHS
EmxoctHOM TOK. Murpanuonusiii Tok. Auddy3nonnsnii Tok. IloTeHIMaN MOIYyBOIHEI.
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@DaxTopHkI, BIMUSIIONIME HA BETUYHUHY MPeAeIbHOr0 AU¢Gy3MOHHOTO TOKA M Ha MOTCHIIMAI MOTY-
BOJTHBI (A dy3usi, KHHETHKA IepeHOca JICKTPOHA, aICOPOIIMOHHBIC TTPOLIECCHI U JIP.)

Boaprammepomerpusi Ha PTYTHOM KamaroIieM 3JeKTpopae (mosssporpadusi). YpaBHEHHE
NnvkoBuua. [Tonsporpaduyeckue MakcuMyMsbl 1, 2 1 3 pojia 1 UX POJIb B AJIEKTPOAHATIUTHYE-
CKHX OIPEICICHHMSIX.

BonbramnepoMerpusi Ha TBepAbIX 3JieKTponax. lIpenmyiecTBa U HEIOCTATKH TBEPIbIX
AIIEKTPOJIOB.

Bonbramnepomerpuueckre METOAbI C Pa3HBIMU BHAAMU IPWJIOKEHHOTO MOTEHIIHANa,
HANPSDKEHUST WM TOKA; METOIBI C OBICTPOI pa3BepCTKON MOTEHIMAIa, UMIYJIbCHBIC METOIBI,
MEPEMEHHOTOKOBBIE METO/IbI.

[TpenmytiecTBa U HEAOCTATKU BOJIbTaMIiepoMeTpu. Micrionp30BaHue METOAa Ha TIPAKTHKE.
Junana3on onpenenseMbIX CoAepKaHUi, METPOJIOIHYECKHUEe XapaKTePUCTUKH METO/I0B.
OmnpeneneHre KOHIICHTPAIMH BEIIECTBA MO0 BEJIMYMHE TOKA MPHU 33JJAaHHOM IOTCHIIHAJIC B

yCIIOBUAX cTaruoHapHoi nauddysun. Mcmonp3oBaHue MOISIPU3ANMOHHBIX KPUBBIX IS HAXOXK-
JIEHUSI ONTHUMANbHBIX YCIOBUH ompeneneHus. Mcnonp3oBanue meroia JUisi aBTOMAaTHYECKOTO
aHam3a. AMIEPOMETPUUYECKUE CEHCOPHI. AMIIEPOMETPHYCCKHE CEHCOPBI C MOAH(PHUIIMPOBAH-
HBIMHU JJIEKTPOAAMU. AMIEPOMETPUYECKUE TaTYMKU B XpoMaTorpaduu U Jpyrux MeToax.

AMITEpOMETPHYECKOE TUTPOBAHUE C OJHHUM WA JIBYMSI WHIMKATOPHBIMU SJICKTPOJAMH.
[TocTOSSHHOTOKOBBIE M MEPEMEHHOTOKOBBIE METO/IbI. MeTo/Abl TUTPOBAHUS, OCHOBAaHHBIC Ha pe-
AKIHAX OCAXKJCHUS, KOMIUICKCOOOpa30BaHMsl, Ha OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHSIX.
Buapl KpUBBIX TUTPOBAHUS U CIIOCOOBI HAXOXKICHHSI KOHEYHBIX TOYEK TUTPOBAHHSL.

XPpOHOAMIIEPOMETPUICCKOE ONPE/ICIICHUE C UCIIOJIB30BAaHUEM KPUBBIX TOK-BPEMS B yCIIO-
BUAX HecTaunoHapHoi nuddysuu. YpaBuenue Korpemna.

Jlnama3oH onpenessieMbIX CoIep )KaHui, METPOJIOTHICCKUE XapPAKTEPUCTUKN METOIOB.

HNHBepcHOHHDbIE YJIEKTPOXUMHYECKHE METO/IbI

MeTo/p1, OCHOBaHHBIE HA KATOJHOM HJIM aHOJAHOM JJIEKTPOXUMHUYECKOM PACTBOPEHUHU TIO-
Clle MpeABapUTEIbHOIO KOHLEHTPUPOBAHMS OIPENEISIEMOro BeIlecTBa (JIEKTPOXUMHUYECKOTO,
XUMHYECKOTO WM aJICOPOIIMOHHOTO)

®DopMBI KPUBBIX IS HAXOXKJICHUS BEIMYMHBI aHATMTUYECKOTO CUTHAJA BEMIECTBA CKOH-
HEHTPUPOBAHHOTO Ha DJIEKTPOJE.

AHO/IHAs, KaTOJHAs WHBEPCHOHHAS BOJBTAMIIEPOMETPHS. 3aBHCHMOCTh MaKCHUMAaJIbHOTO
TOKa PacTBOPEHHUS W MOTEHIMada MaKCUMyMa TOKa OT Pa3lUYHbIX (PAKTOPOB B MHBEPCUOHHOM -
BOJIBTAMITEPOMETPHH C JKUJKAMHU CTAITMOHAPHBIMU JJICKTPOJIAMHU U C TBEPABIMHU HETIOIBHKHBIMA
Y BPALIAIOUTUMUCS dJIEKTPOIaMHU.

AncoOnMOHHAas WHBEPCUOHHAs BOJBTAMIIEPOMETPUST — TPUMEHEHHWE Ha IPaKTH-
ke.llHBepCHOHHAs XPOHOAMIIEPOMETPHS — IIEPCIIEKTUBBI UCIIOJIb30BAHMS.
WNHBepcHOHHAss  XPOHOIIOTEHUMOMETPHUSIT —  MEPCIEKTUBBI  MCIOJIb30BAHUS.

Kynonomerpuueckuii BApuaHT HHBEPCUOHHBIX BOJIBTAMIIEPOMETPUUECKUX METOIOB.
Jlnamna3oH onpenenseMbIX COAEPKAHUM, METPOJIOTHYECKUE XapaKTEPUCTUKH METOJIOB.

Tema 2. KonaykToMeTpHsi 1 KOHIYKTOMETPHYECKOe TUTPOBAHNE

Amnmaparnoe odopmiienue metona. IIpsmoit koHAykTOMeTpudeckuil aHanus. KoHaykTo-
MeTpuueckue stueiiku. KoHTpoibs coctaBa cpen B moToke. KOHIYKTOMETpHUYECKHE CEHCOPBI C
AJIEKTPONPOBOAHON MIeHKON. KOHIyKTOMETprUUeCcKOe TUTPOBAHUE.

BricokouactoTHass koHAyKTOMETpUA. DHU3nUecKkne OCHOBBI MeTo/1a. MocTOBasi cxeMa BbI-
COKOYACTOTHOTO Mpubopa. EMKOCTHBIE W MHIYKTUBHBIE STYCHKHU, UX dJEKTPUUECKUE YKBUBAJICH-
Thl. BRICOKOYaCTOTHOE TUTPOBAHUE B HEBOJHBIX CPEJaX U €ro MPEeuMYIIECTBA NEpe TUTPOBA-
HHUEM B BOJHBIX PACTBOpPAX.

Jnana3oH onpeaensieMblx COACPKaHUN, METPOJIOTHYECKUE XapaKTEPUCTUKHA METOJIOB.
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Tema 3. Ky1oHoMeTpust

OcHoBHBIE NOJIOKEHHS KYJIOHOMETPUYECKOro aHanu3a. 3akoH Papanes. Beixon mo Toky
OpU ANEKTPOIAHBIX peakiusax. CrocoObl M3MEpeHHs KOJMYECTBAa 3JICKTPUYECTBA. Y CIOBUS,
onpenensoonme 3p(HEeKTHBHOCTh UCIONB30BaHUS TOKA MPHU JIEKTPOIHBIX peakiusax. Perymupo-
BaHHE CTETEHU 3aBEPILICHMS IEKTPOAHBIX mporueccoB. Kiaccupukanus MeTol0B KyJIOHOMET-
puH.

Kynonomerpusi mpu KOHTPOJIMPYEMOM MOTeHIHaNe. BrIOOp MoTeHIInaNa 3IeKTPpoIn3a.

KynonomeTpus npu MOCTOSHHOM BEIMYMHE TOKA 3JIEKTPOJIU3A.

Kynonomerpusi mpu CKaHUPOBAaHHOM IOTeHUIUane. Ponb 00OpaTMMOCTH HCIONB3YeMOM
JNEKTPOXUMHUYECKON PEAaKIMM U CKOPOCTH CKaHMPOBAHMS IOTEHLMANA, OTHOLICHHE ILIOLIAIH
MOBEPXHOCTH pabovero 3EKTpoaa K 00beMy aHAIU3UPYEMOT0 PacTBOpa.

Kynonomerpuueckoe TUTpPOBaHUE IIPU MOCTOSIHHOM BEJIMYMHE TOKA 3JIEKTpoJu3a. BHyT-
PEHHsSSI U BHELIHSSA T'€HEpalus IPOMEKYTOUHBIX peareHToB. KyJlOHOMETpHUYecKOoe TUTPOBAHME
JJIEKTPOAKTUBHBIX U HEVIEKTPOAKTUBHBIX BEHIECTB. THIIBI XMMHUYECKUX PEaKLHH, HUCIOJb3YeE-
MBIX B KYJIOHOMETPHUYECKOM TUTPOBAHUH.

Kynonomerpuueckoe TUTpOBaHKUE TPU KOHTPOJIUPYEMOM IIOTEHLIAAJIE.

Jlnamna3oH onpenensieMbIX COAEPKAHUM, METPOJIOTHYECKUE XapaKTEPUCTUKU METOIOB.

DJIeKTpOrpaBUMeTpHs

IIpunuun meroxa. IlpuHnunuaneHas cxema ycraHoBKu. lIpenmymecTBa m orpaHudeHus
METOJa. DJIEKTPOrPaBUMETPHsI C KOHTPOJIHUPYEMBIM IMOTEHLIUAIOM. DJIEKTPOIPaBUMETPHs IPU
3a/IaHHON BEJIMYMHE TOKA. BHYTpeHHss 3yekTporpaBumeTpus. IIpumepsl MpakTu4eckoro omnpe-
JIeJICHHsI OTHOTO UM HECKOJIBbKUX 3JIEMEHTOB. DieKTporpadusi.

Jlnamna3oH onpenensieMbIX COAEPKAHUM, METPOJIOTHYECKUE XapaKTEPUCTUKU METOI0B.

Tema 4. IloTeHuUOMETpPHS, XPOHONOTEHIHMOMETPHUS. DJIEKTPOXUMHUECKHUE METOJIbI
KOHIICHTPUPOBAHUS U PA3ICIICHHUS.

Honomerpus.Pexomennarun MIOITAK no HomeHkiaType U Kiaccu(UKaluu HOHOCENEK-
THUBHBIX JJIEKTPOJOB.

TeopeTnueckne OCHOBBI MOTEHIMOMETPUYECKOIO METOJA aHaJIN3a. 3aBUCUMOCTb IMOTEH-
[yaja 3JIEKTpoJa OT aKTMBHOCTH MOHOB B pacTBope. YpaBHeHue HepHcra. IloteHumomerpus u
ceHcopbl. buocencopsl. TBep10o-371€KTPOIUTHBIE TOTEHIIMOMETPUUECKUE CEHCOPHI.

Koy puumeHT cesleKTHBHOCTH

Teopusa crexisaHOrO Anekrpona b.Il.Hukonsckoro. Ycnosrocers mkanel pH. HMcenons3o-
BaHUE CTEKJSIHHOIO IEKTpoAa Ul onpeneneHus pH BOIHBIX pacTBOPOB M KOHLEHTpPALUU
MOHOB METAJIJIOB.

[Torennomerpuueckoe TUTpoBaHUE. Bunibl KpuBbIX TUTpoBaHMs. CHOCOOBI HaXOXKIAECHUS
KOHEYHBIX TOYEK TUTPOBAHUS U TOUEK mNepernda KpusbIX. [loTeHImOMeTpuueckoe TUTPOBaHUE
IpY HAJIOXKEHUH BHEIIHero Toka. [IpeumymiectBa MeToaa Juist HeoOpaTUMBIX peakuuid. Turpo-
BAaHHE C OJTHUM M JIByMs MOJSIPU30BAHHBIMU 3JIEKTPOIAMH.

XpononorenunomeTusi. Bua kpuBoil noreHuuan-Bpemsi. AHaATUTHYECKUN CUTHAL.

Jlnana3oH onpenenseMbIX COAEepKaHUM, METPOJIIOTHUECKNE XapAKTEPUCTUKH METO/I0B.

DJIEKTPOXHMHYECKHEe METOABbI pa3jeieHUs M KOHIEeHTpUpoBaHus. Pa3zaenenune die-
MEHTOB JICKTPOJIU30M

ONEeKTPOBbIAEIEHUE. DIEKTPOBBIACIEHUE ¢ KOHTPOJIUPYEMBIM MOTEHIIMAIOM WA TOKOM.
DONeKTpOoBbIACNIEHUE Ha PTYTHOM Kartone. Bo3moxkHocTn M orpanuyeHust metona. CrocoOsl
yIAy4IIEHUs SJIEKTPOBBIICIEHHs (BBECHUE KOMILIEKcooOpa3oBareneil, usmenenue pH cpenbl u
np.) Cnenuduka pa3aeneHus CaeA0BbIX KOTHIECTB.

DIEKTPOXUMHUECKUE COCOOBI MOMYUYeHUsT HY)KHON BaJIeHTHOW ()OPMBI M METObI, UX HC-
MOJIB3YIOLIUE: CIIEKTPOICKTPOXUMHUS, UBMEPEHHUE PATUOAKTUBHOCTHU U JP.

dopma A Crpannra 8us 21




MHUHHCTEpCTBO HAYKHU U BbICIIEro oopa3oBanus PO

. o Dopma
VY IIbSIHOBCKHUI TOCYIapCTBEHHBIH YHHBEPCUTET

@ - Pabovas nporpaMma JAUCLHIUTHHBI

6. TEMbI IPAKTHYECKNX U CEMUHAPCKUX 3AHATUN
JlanHbIii BUI paObOTHI HE MPEAYCMOTPEH yU4eOHON POTPaMMONA.

7. JABOPATOPHBIE PABOTbI
Paznen 1. TeopeTudeckue 0CHOBBI JIEKTPOXHMUYECKHUX METOI0B aHAIN3a
Tema 2. OCHOBBI YIEKTPOXUMHYECKOI TEPMOTUHAMUKH.
JlaGopaTopnas padora Nel. HcciieoBanne HOHHBIX paBHOBECHIi B pacTBOpax
KHCJIOT
eanb padoThI:
1) Onpenenuts 3aBUCUMOCTb PH pacTBOpa KMCIOTHI OT €€ aHATUTHYECKON KOHLIEHTPALIUH.
2)  CormocTaBUTh IKCIEPUMEHTAIBHO MOJY4YEHHOE 3HaYeHue pH ¢ pacueTHBIM 3HAYCHUCM.
[Tpubops! u MaTepuabl
W3meputenbubie npubdopsl: pH-metp pH-150, undposoii Bonst™erp 11-300. Dnexkrpost:
CTEKJISTHHBIN, MIATHHOBBIM, XJopcepeOpsiHbIA, MarHuTHas Memnanka; Oroperkana 50 mui. Pac-
TBOpHL: OydepHble i KanmubpoBanus pH-MeTpa (COrIacCHO MHCTPYKIMH TI0 WCHOJIB30BAHUIO
pH-metpa); Oydepunsiit ¢ pH 3,56 (g kanuGpoBaHus XuHTUAPOHHOTO 3MekTpoa); KCI nacer-
mtennsiii; NaOH 0,1H.; ucxoansie: HCl — 1 M; CH3COOH — 1M; XHHTHIPOH.

HOpﬂ)IOK BbIINOJTHCHHUA paﬁoTbI IMPUBOAUTCH B IIPUJTIOKCHUH K paﬁoqeifl nmporpamme.

Bomnpocsl k Teme:

1) T'panuua pasjena 3JeKTPOA-3JICKTPOIUT U OCHOBBI JICKTPOXUMHUYECKON TEPMOTUHAMUKH.

2) JIBOWHOM 3JEKTPUUYCCKUI CJION Ha IPaHKIIE pa3jielia MeTall- pacTBOpP.

3) DruektpokanwuisipHas kpuBas. [ToTeHIan Hy1eBOro 3apsja.

4)  AncopOriroHHbIe U (pa30BbIC CIIOH Ha DIIEKTPOIax.

5) Wzorepmsl agcopoumnu (I'mbd6ca, Jlenrmriopa, ®pymkuna, TemkuHa).

6) IlnotHbIil U AU GY3HBII ABOWHON AIEKTPHUYESCKHUI CIOH.

7) Kak paccuntbiBaercsi pH pacTBOpOB CHIIBHBIX M CIA0BIX AJICKTPOJIUTOB (KHCIOT U OCHOBA-
HUM)?

JlabopaTopHas padora Ne2.Hcciie10BaHHEHOHHBIXPABHOBECHITIIPUTHAPOJIHN3E

eas padoTsi:
1) Ompenenuts pH pacTBOpOB coJiei CIaObIX KUCIOT U OCHOBAHHUH.
2) W3yuwuth BrusHHE Ha BeauuuHy pH pacTBopa 3HaUYEHUI KOHCTAHTHI UCCOIUAIIMH KACIOTHI

WJIM OCHOBAHUSA, 00Pa3yOMIUXCsl IPU THAPOIIN3E, a TAK)KE KOHIIEHTPAIIMH COJIH.

3) CormocTaBUTh OMBITHBIC U PACYCTHBIC TaHHBIC.

[Tpubops! 1 MaTepHabl

Wsmeputenbasie pudopsl: pH-metp, ndposoit BonsTMeTp 11[-300. DnexTponabl: cTek-
JISTHHBIN, TJIATUHOBBIN, XyopcepeOpsiHblif. PacTBopel: OydepHbie ans xanubposanus pH-merpa
(cormacHO MHCTPYKIIMHU IO UCTIOIb30Banui0 pH-metpa); 6ydepnsiit ¢ pH 3,56 (nns kanubposa-
Hus  xuHrHapoHHOro oanektpoaa); KCI waceimenssiit; ucxomubsie (C=Imonb/m): NH4CI;
ZnS04-7H20;Pb(NO3)2; CH3COONa; Na2COs3; NazPO412H20; xuHTHApOH.

Ilopsinok BhINOJHEHHsI PA0OTHI NPUBOAUTCH B NMPUWJIOKEHUH K padoyeil mporpam-
me.

Bomnpocsl k Teme:

1) XuMHYECKHIl U ITEKTPOXUMHUYCCKUIN MTOTCHI[HAIbI.

2) DIeKTpojHbIC TOTeHIMANbI. Y paBHeHue HepHeTa.

3) CrannmaptHbie U pOpMaIbHBIE MTOTECHIIUAIIBL.

4) CranroHapHbIH (CMEIIaHHBIN ) TOTEHIMA AIEKTPO/IA.
5) OOGpaTHUMBbIE STEKTPOIBI.
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6) Kaxk paccunrtsiBaetcs pH pacTBOpoB coseii B 3aBUCHMOCTH OT UX HPUPOJIbI?

TepmoarHamMuKa 0OpaTHMBIX AJIEKTPOIHBIX IIPOIIECCOB

JlaboparopHast pabora Ne 3. OnpezeneHne TePMOIMHAMUICCKIX XapaKTEPUCTUK XU-
MHUYECKOH peakiuu merooM m3meperus I/1C 00paTuMoro raibBaHUYECKOTO AJIEMEHTA.
Hean padoTsi:

Onpenenutb AG, AS u AH 115 peakiiuu, TpoTeKaroiei B 00paTuMOM ralbBaHUYECKOM AJIEMEH-
T€ B 33JIaHHBIX YCIIOBHSX.

[TpuGops! 1 MaTepUabI
[udporoii BonpTMeTp 11-300; TepMocTaT; MOJIEIH TaTbBAHMYECKUX SJIEMEHTOB.

ITopsinok BbINOJIHEeHUsI pa0OTHI IPUBOAUTCH B PUJIOKEHUH K padouel mporpamme.
Bomnpocsl k Teme:

1) Xumuueckue ¥ KOHIICHTPAIMOHHBIE HETTH.

2) llenwu Ge3 mepeHoca U C IEPEHOCOM.

3) Juddy3roHHbIe MTOTEHIMATbI, B TOM YHCIIE Ha MIOPUCTHIX Auadparmax.

4) MemOpaHHbIEC TOTEHIHAIIBL.

5) TloTeHIMabI KHUIKOCTHOTO COCAMHEHUSI.

6) B yeMm mperMyIECTBO H3MEPEHUS TEPMOJHHAMHUCCKUX XapaKTEPUCTHK METOIOM OIpejie-
nenus DJIC 1o cpaBHEHHIO C KaJJOPUMETPUUECKUM METOIOM?

Tema 3. OCHOBBI 2JIeKTPOXHUMHUYECKOH KHHeTHKH. KnHeTHKa 3/1eKTpPOoIHBIX Npo-
1IeCCOB.
JladoparopHas padora Ne 4.McciienoBanne 3J1eKTPOXUMHYECKOH KHHETHKH
Henp padoTsi:
1) HccnemoBarh 3aBUCUMOCTD DJICKTPOXMMHUYECKOTO TIEPSHATPSHKEHHSI OT TNIOTHOCTH TOKA MPH
BBIJIEJIEHUH BOJOPO/IA.
2) OmpenenuTh KUHETHYECKUE TTApaMeTphl mporiecca —Kod(QUIMEHT MepeHoca o, ¥ TUIOTHOCTD
TOKa OOMeHa.
[Ipubops! 1 MmaTepuanbl
[Torennmocrar I11-50-1 B kommiekte ¢ nporpammaropom I1P-8 mnu rampBaHocTat; MHO-
romnpeneabHbIi Muunamiepmetp; mudpoBoit BoasT™eTp 1-300; sanexTpoxuMuyeckas siaeika
(H-o6pa3Hblii «1BoitHOW» cocyn). DnekTpoabl: pabounii Toueunslii (Zn; Pb; Cu u T.1.), mnatu-
HOBBIN B BUJI€ IJTACTUHKYU WJIM MPOBOJIOKH, XJIOpCEpEeOPSIHBIN HAChIIEHHBIH. PacTBOpBI: cepHas
kucnora 1M; Haceiennsiit pactsop KCI.

Bomnpocel k Teme:

1) CxopoCTb AIEKTPOXHUMHUYECKON peakimu. [IoHATHE CTaauu, TMMUTHPYIOIIEH CKOPOCTH
porecca.

2) Toxk oomena. YpaBuenue Tadens u pymkuna. MexaHu3M JIEKTPOTHBIX PEAKI[HA.

3) KoadpounueHt nepeHoca, CTeXHOMETPHYECKOE YHCIIO.

4) MHorocTauiHbIe 3JEKTPOHbIe peakuuu. Mmrenanc peakiuu. BiusHue moBepXHOCTHO-
AKTUBHBIX BELIECTB HA JIEKTPOJHBIE PEAKIINN.

5) Tlonspusaius s5ektponoB. [lepeHanpspkeHre. AKTUBAIIMOHHAS MTOJISIPU3AIINS.

6) KoHneHTpanoHHbIe H3MEHEHHsT BOJIHM3H DJIEKTPOAA TIPU MPOXOXKACHHH TOKa. 3aKOHbI Du-
Ka.

7) Juddy3noHHas U KOHIEHTpAMOHHAs TToysipu3anus. HecranmonapHas u crarmoHapHas
g oysus.

8) Huddysuonnsiit cnoit. Auddysnonnsiii nmnenanc (umnenanc BapOypra). Ponp nepeme-
muBaHus B MU G Yy3UMOHHBIX MPOIEccax.
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9) IIpenenbHbiii A Y3UOHHBIN TOK U €T0 UCIOJIH30BAHUE B PA3IIMYHBIX AICKTPOXUMUYCCKUX
METOJIax aHAJIN3a.
10) BnwusiHME TUAPOIMHAMUYCCKHUX YCIOBUH HA BEIMYMHY IpeAeabHOro auddy3n0HHOTO TOKA.

Tema 6. Sueiiku ¥ 3J1eKTPOABI AJIs1 JTEKTPOXUMHUYECKUX U3MepeHU i

JlabopaTopHnasi padora Ne 5. M3roToB/jieHHe XJIOpPCEpPeOPAHOro 3J1eKTPoaa u Io-
TeHIHOMEeTPHUYECKOe OINpe/ieieHre NPOU3BeIeHUs] PACTBOPUMOCTH XJIOpH/a cepedpa

Hean padoTsi:

1) HMBroroBuUTh XJIOPCEPEOPSHBII FITEKTPO/I.
2) Onmnpenenuth npousBencHue pacrBopumoctu AgCl.
[TpuGops! 1 MaTepuaIBI
Hcrounuk nocrosHHoro Toka B-24, nmudposoit Bonst™etp LI-300. Dnekrpost: ceped-
psHbld — 2mT., TiatuHoBBIA. PactBopel: HCI — 0,2monb/ni; AgNO3z — 0,1mons/m; KCl —
1,0momb/i1; KCI HachIeHHbIIA.

Ilopsinok BbINOJHeHHsI Ppa00THI NPUBOAUTCH B NMPUWJIOKEHUH K padoyeil mporpam-
Mme.

Bonpocsl k Teme:

1) DnexTpojbl, UX KOHCTPYKIIMS U TIOATOTOBKA K padore.

2) [InoTHOCTB TOKA Ha EKTPO/IC, IUIONIA/lb HICKTPO/IA.

3) PaOoume u MHIUKATOPHBIC JICKTPOABI. MaTepualibl Uil U3rOTOBJICHHS 3JCKTPOAA: PTYTh,
0J1aropo/iHple METallIbl, YIJIEpOJIHbIE MaTepHaibl (CTEKIOYIIepos, rpaduT, yriecuTalul,
rpadUTOBBIE NACTOBBIE C PA3TUYHBIMU HAIOTHUTEISIMU).

4) DneKkTpoJHbIe KaMarolue, CTAMOHAPHBIC, BPAIIAOIINECs TUCKOBBIC U JUCKOBBIC C KOIb-
1IOM, JICHTOYHbIE, TpyOUaThle, MIIaHApHbIE U JP.

5) VYibTpaMHKpOIIEKTPOIBI U YABTPAMHUKPOIICKTPOIHBIC aHCAMOIIH.

6) CnocoObl MOArOTOBKK pabOYMX M MHIAMKATOPHBIX 3JEKTPOAOB K M3MEPEHUSIM: 3a4HCTKA U
g oBKa, 00e3KHUpUBaHHE, HIIEKTPOIOIMPOBKA U DIEKTPOXUMHUECKAsi TPEHUPOBKA.

7) MonudpunupoBaHHbIE 3ICKTPOABI M CIOCOOBI UX MOJYYCHHs. XHUMHUYECKH MOAUDHUIIHPO-
BaHHbIE 371eKTpoibl. Pexomenaanuu NIOITAK no tepmuHonoruu u kiaccuukanuy.

8) DuekTpomsl cpaBHEeHUs. BerioMorarenpHbie IEKTPOIbI U MaTepHabl JUISl UX MPUTOTOBIIC-
HUSL.

9) Marepuainsl s sueek. KoHcTpykimu siueek. [IByXdeKTpoaHble ss9eku. TpexaneKkTpo-
HbIE STUEHKU C pa3JeIEHHbBIMH M HEpa3JIeJIeHHBIMU 3JIEKTPOJIHBIMH MpOCTpaHCTBamMu. [[na-
¢bparmel B sueiikax U MaTepuaibl JUIsl UX U3TOTOBIICHUS.

Pazgen 2. DiaekTpoXxuMHuYecKHe MeTOAbI AaHAJIH3A.

Tema 7. KonaykromeTpusi 1 KOHAYKTOMeTPUYECKOEe THTPOBAHUE
JlaGopatopHas pabora Ne 6. OnpeneneHue TemMrneparypHoro Ko3pQpuineHTa u yenbHo
HIIEKTPOIIPOBOJHOCTH PAacTBOPA AIIEKTPOIIHTA.
eab padoThI:

1) VYcraHOBHTH 3aBUCHMOCTH YAEITBHON DJIEKTPOIPOBOJAHOCTH PACTBOPA CHIIBHOTO AIIEKTPOIIH-
Ta OT TEMIEPaTYpHI.

2) Omnpenenuth TeMIepaTypHbIid KOIPPUIUCHT 3JIEKTPOIPOBOTHOCTH.

[TpuGops! 1 MaTepHuabl

[TpuGop anst U3MEpEeHHUsT ANEKTPHUUECKOTO CONPOTHBIICHHS PAacTBOPA, sUEHKa I U3MEPECHHUS
CONPOTHUBIICHHSI, TEPMOCTAT, IJIATHHOBBIC HJICKTPOJIBI, TEPMOMETPHI, MEPHBIC KOJIOBI Ha
100 mu1, nunetku, pactBopsl KCI ¢ koruentpanusmu 0,1 M u 0,02 M.
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HOpﬂ)IOK BbIINOJTHCHHUA p360TbI NMPUBOJIUTCH B IPUJIO0KCHUHA K paﬁoqeifl nporpamme.

Bomnpocsl k Teme:

3) AmmapaTtHoe 0OopMIIEHHE METO/IA.

4) TIpsMO¥ KOHJAYKTOMETPUYCCKHUIT aHAU3.

5) KoHayKTOMETpUYECKHE TUCHKH.

6) KoHTpoab cocTaBa cpel B MOTOKE.

7) KOHAYKTOMETPUYECKUE CEHCOPBI C AIEKTPOIPOBOTHOMN MIICHKOM.
8) KonaykToMeTpHyeckoe TUTPOBAHHE.

JlaGopaTopHas padora Ne 7. Onpenesenne yaeJbHONH 3JIEKTPUYECKOH MPOBOAMMO-
CTH BOJBI
ean paéoTsi:
1) Omnpenenuts yaeIbHYIO 3JEKTPOIPOBOJHOCTE BOJIBI.
2)  OIEHUTH BIMSHUC KUISTYCHUS HA YACTBHYIO 3JICKTPOIIPOBOAHOCTb.
[Tpubops! 1 MaTepHabl
[TpuGop anst U3MEpEeHus AIEKTPHUUECKOTO COMPOTUBIICHUS PAacTBOpA, sTUeiKa IS M3~
MEpEeHHUsS COMPOTHUBJICHHS, TEPMOCTAT, NIATHHOBBIE »JIEKTPOJAbI, TEPMOMETPHI,
mepubie kKon0bl Ha 100 mu, nunetrku, pactBopbl KCl ¢ konnenrpanueit 0,02 M.

IMopsinok BHINOJHEHHUS Pa00Thl NPUBOAUTCHA B NMPUJIOKEHUH K padoueil mporpam-
Me.

Bonpocel k Teme:

1) BbIcOKOYACTOTHAS KOHTYKTOMETPHSI.

2) ®usnveckue OCHOBBI MeTO/1a. MOCTOBAsI CXeMa BBICOKOYACTOTHOTO MPUOOpa.

3) EMKOCTHBIC M MHIYKTUBHBIC STUCHKHU, UX SJICKTPUUCCKUE SKBUBAJICHTHI.

4) BBbICOKOYACTOTHOE THTPOBAHUE B HEBOAHBIX CPElax M €ro MPEeuMyINecTBa Mepe THTPOBa-
HHEM B BOJIHBIX PacTBOpax.

5) Jluama3oH ompeaensieMbIX COAEPKaHNN, METPOIOTHUECKHE XapaKTEPUCTUKH METOIOB.

Tema 8. Kys1oHomeTpust

JlabopaTopnasi pa6ora Ne 8. CpaBHeHHe MOKA3aHUH KYJIOHOMETPOB
ean paGoThI:
OnpenenuTh MOTPENIHOCTH B MOKA3aHUSIX KYJIOHOMETPOB 110 CPABHEHHUIO C MOKA3aHUSAMHU KYJIO-
HOMETpa, MPUHSTOTO 33 ATAJOH.

[Tpubops! u MaTepuabl:
Kynonomerpsl B cOope — MenHbId, Tra30Bbli, HOAHBIN; BeIIpsMuTens B-24
;MHJUTHAMIIepMeTp MHOTOTpenebHbIi; peoctat Ha 200 OwMm;

PactBoper: #iogua kamus 10%; pacTBOp [UIsi METHOTO KylToHOMETpa (CynbhaT mMeman—
150r/;m; cepnas kucnora — 50 1/m; 3trnoBeii ciupt — 50 mut/n); cynsdar vHatpus 0,5 M; THapOK-
cun Hatpus 10 %;TuTpoBaHHBINA pacTBOp THOCYIb(aTa Hatpus 0,1 H; BomHBIi pacTBOp Kpaxma-
na.

Ilopsinok BhINOJHEHHs1 Pa00THI NPUBOANTCH B NMPUWJIOKEHUH K padoyeil mporpam-
me.

Bonpocsl k Teme:
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1) OcHOBHbBIE MOJIOKEHUS KYJTIOHOMETPUYECKOTr0 aHasu3a. 3akon dapajes.

2) BbIXoa 1o TOKY IpH 3JEKTPOAHBIX peakimsx. CrocoObl H3MEPEHUST KOJIMYECTBA IJIEKTPHU-
4eCcTBa.

3) Vcnosus, onpenenstonme 3PPEKTUBHOCTh MCIIOIb30BAHKS TOKA MPH 3JICKTPOIHBIX Peak-
uusx. PerynupoBanue cTeneHu 3aBeplICHUs SJIEKTPOIHBIX MPOIECCOB.

4) Kraccudukaiysi METOI0B KyJIOHOMETPHH.

5) KynoHomeTpus pu KOHTPOJIUPYEMOM MOTeHIIHaNe. BeiOop moTeHInana 3JeKTposin3a.

6) KysnoHoMeTpHs P MOCTOSHHON BETMYMHE TOKA HJICKTPOJIU3a.

7) KynoHomeTpudeckoe TUTPOBAHUE MPH TOCTOSHHOW BEIMYMHE TOKA AJIEKTpoim3a. BHyT-
PEHHSS ¥ BHEIIHAS FeHepalus IPOMEXKYTOUHBIX PEareHTOB.

8) KynoHomeTpuieckoe TATPOBAHUE JICKTPOAKTHBHBIX M HEJICKTPOAKTUBHBIX BEIICCTB.

9) Tumnbl XUMUYECKUX PEAKIHIA, UCIIOIb3YEMbIX B KYJIOHOMETPUYECKOM TUTPOBAHHUH.

10) KymnoHomeTpuyeckoe TUTPOBAHUE MTPHU KOHTPOJIUPYEMOM MOTEHI[HAIE.

11) /Inama3oH onpeaessieMbIX COAeP KaHHid, METPOJIOTHIECKUE XapaKTEPUCTHKH METO/IOB.

Tema 9. [ToTeHMOMeTpHSI, XPOHONOTEHIIHOMETPHSI.
JlaGopaTtopnass padora Ne 9. OmnpegejienHne  CTaHAAPTHOTO  OKHCJIHMTEIbHO-
BOCCTAHOBHMTEJIbHOI0 MOTEHMAJIA

Lean padoTsi:

OrnpeaenuTh CTaHAAPTHBIN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTCHIIMAI CHCTEMBbI Fe®*, Fe?*
IIpY 33JJaHHBIX YCIOBHSIX.

[TpuGops! 1 MaTepuabl
udposoii BonsT™eTp 1-300; 351eKTpOABI: MIIATHHOBBIN, XJIOpcepeOpsIHbIN HaChIIIEH-
HBIH.

PactBopsI: moakucieHnsie comsiHol kucioroir FeCls u FeCl,. Konnentpanus pactBopos
JIOJKHA ObITh ouHakoBoi, paBHOM 0,05 unu 0,02 mons/n. Conu xene3a pactBopstoT B 0,01 M
pactBope HCI. Hachimennsiii pactBop KCI.

ITopsinok BhINOJHEHHsI PAa00THI NPUBOAUTCH B NMPUWJIOKEHUH K padoyeil mporpam-
me.

Bonpocsl k Teme:

1) HonHomeTpusi — OCHOBBI METOJIA.

2) Pexomennmanun HNIOITAK mo HOMEHKIAType M KIIACCU(PUKAIMA HOHOCENCKTUBHBIX 3JICK-
TPOJIOB.

3) Teopernyecknue OCHOBBI MOTEHIIMOMETPUYECKOTO METO[a aHAIH3A.

4)  3aBUCHMOCTB TIOTEHIMAJA JIEKTPO/Ia OT aKTHBHOCTH HOHOB B pacTBope. Y paBHeHue HepH-
CcTa.

5) TloreHumomerpus U ceHCOpbl. buoceHcopbl. TBEpI0-3IEKTPOIMTHBIE MOTEHIIMOMETpUYE-
CKHE CEHCOPBI.

6) Teopwus crexknsHHOTO AekTpona b.I1. Hukonbckoro. YcenoBHOCTS mkansl pH.

7) Hcmonb3oBaHUE CTEKISTHHOTO JICKTPOJa s onpeneicHus pH BOJHBIX pacTBOPOB M KOH-
LIEHTpaLM HOHOB METAJLIOB.

8) IloTeHIIMOMETPHYECKOE TUTPOBAHHE.

9) Bwunsl kpuBbIX TUTpoBaHUs. COCOOBI HAXOXKACHHUSI KOHEYHBIX TOUYEK TUTPOBAHHS U TOYEK
neperuda KpuBbIX.

10) IToTeHnHoOMeTpHUYECKOE TUTPOBAHUE NPU HAIOKEHWU BHEIIHETo Toka. [IpermmymiecTBa Me-
TOJ1a 17151 HEOOPATUMBIX PEAKIIMH.

11) TuTpoBaHUEe C OHUM U IBYMS MOJIIPU30BAHHBIMU JIEKTPOIAMH.
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8. MIEPEUEHB BOITPOCOB K 3AUETY
Ponb 271€KTpOXMMHUECKUX METOJOB B AHAJTUTHUYECKONM XMMHHU, UX CPaBHUTENIbHAS OLIEHKA C
JPYTUMHU UHCTPYMEHTAJIBHBIMUA METOJaMH aHaJIN3a, IPEUMYIIECTBA U OTPAaHUYECHUS.
Knaccudukanus 1 HOMEHKIATypa 3JIEKTPOXMMUYECKUX METOJIOB aHAJIN3a B COOTBETCTBUU C
pEeKOMEHIauusIMH  MeXIyHapOJHOTO COK03a TEOPETHYECKOM M IPUKIAJHON XUMHUHU
(MIOITAK).
Meroabl aHanu3a, B KOTOPBIX HE AOJKHBI IPUHUMATHCS BO BHUMAHUE HU JBOMHOM 3JIeK-
TPUYECKUH CIIOU, HU KaKUe-IN0O0 IIEKTPOAHBIC PEAKIIUH.
Meroabl aHanu3a, CBA3aHHBIE C SBJICHUSMH B IBOMHOM 3JIEKTPUYECKOM CJIOE, HO JJIs KO-
TOPBIX HE JIOJKHBI IPUHUMATHCA BO BHUMAHUE HUKAKUE JIEKTPOJHBIC PEAKIIUH.
Mertoasl aHann3a, CBA3aHHBIE C AIEKTPOJAHBIMU PEAKLUSMH.
Pexomenparmu MIOITAK mo 3amucu mpuHSATHIX 0003HAYCHUN U rpaduuecKoMy IpeicTaBie-
HUIO 3JIEKTPOXUMHUYECKUX JIAHHbIX.
OCHOBHBIE TIOJIOKEHUSI TEOPUU AEKTPONPOBOAHOCTU. CKOPOCTH JABHKEHUS U MOJABUKHOCTH
MOHOB. AHOMaJIbHASI IOJIBUKHOCTh MOHOB T'MIPOKCOHUSI M TUAPOKCHIIA. YHcna nepeHoca.
CBoOopHast sHEprus, aKTUBHOCTh M KOO(PPHUIIMEHT aKTUBHOCTH 3JeKTponuTa. KoadduumeHt
AKTUBHOCTH OT/IE€JbHBIX HOHOB.
['pannna paznena 371€KTPOA-3JIEKTPOIUT U OCHOBBI ANEKTPOXUMUUYECKON TEPMOIUHAMUKHU.
JIBOIHOI 2JIEKTPUUYECKUIA CIIOM Ha TpaHuIIe pa3jesia MeTaul- pacTBOP. DJIEKTPOKATUILIApHAS
kpuBas. [loreHuman HyneBoro 3apsja.
AncopOumonHbIe U (a3oBbIe clion Ha AekTpoaax. M3orepmsl aacopouuu (I'mbbca,
Jleurmiopa, ®pymkuna, Temkuna). [1noTHBIM 1 AU y3HBINA ABOWHOM 31EKTPUUECKUN CIIOM.
XUMUYECKUH U ANEKTPOXUMUYECKUN OTEHIUAIBI. DJIEKTPOIHbIE TOTEHLIUAIIBI.
VYpaBuenue Hepucra. CtannapTHelie 1 popMasIbHbIE MOTEHIUAIBI.
CranuoHapHbIi (CMEIIaHHBIH) TOTEHIIUAN AIEKTPO/a.
OOpaTuMBbI€ AIEKTPOIBI.
XuMHYecKue U KOHLEHTpalnoHHbIe 1ieny. Llenu 6e3 nepeHoca u ¢ mepeHocoM.
Juddy3noHHbIE MOTEHIMATIBI, B TOM YHCJIE HA MOPUCTBIX JUadparmax.
MemOpanHble noTeHIrabl. [loTeHnanb! >kUIKOCTHOTO COETUHEHUSI.
CkopocTb 371eKTpoXUMHUUecKol peakuuu. [lonsTHe cTannu, TMMUTHPYIOIIEH CKOPOCTH IIPO-
recca. Tok oOmeHa.
VYpaBuenue Tadens u @pymkuHa. MexaHu3M MEeKTPOAHbIX peakuuil. Koagduiment nepe-
HOCAa, CTEXUOMETPUYECKOE YHUCIIO.
MHorocraauiiHble 2IEKTpoAHbIE peakunu. Mmnenanc peakuun. BinsHne noBepxXHOCTHO-
aKTUBHBIX BELIECTB HA AJIEKTPOJAHbBIE PEAKIINH.
[Tonapuzanus snekrponoB. [lepenanpsixenre. AKTUBaIMOHHAS MOJSPU3ALINSL.
KonuenTpannonusie n3MeHeHHs BOJIU3U AJIEKTPO/Ia PU MPOXOKACHUU TOKa.
3akonsl @uka. Auddy3nonnas 1 KOHIEHTPALMOHHAS MOISIPU3ALIHSL.
Hecranuonapnas u cranmonapnas nuddysus. duddysuonnsiit cnoil. {uddy3snoHHsiit um-
nenanc (umnenanc BapOypra). Posib nepemernBanus B 1u¢(y3HOHHBIX ITPOIECCAX.
[Ipenenpubiit 1UPPY3MOHHBIN TOK U €0 UCMOIb30BAaHUE B PA3TUUYHBIX AIEKTPOXUMUYECKUX
METOJ1aX aHaJIN3a.
Bnusinue rugpoauHaMUUYeCcKUX YCIOBUM Ha BEIMYUHY NPEAeNbHOTO U] PY3MOHHOTO TOKA.
OOme cBeneHns 00 3JIEKTPOHHBIX OJIOKaxX MPUOOPOB: MCTOYHHMKHM MHUTAHUS, YCHIUTENH (B
TOM YHCII€ OIEpallliOHHBIE), MPeoOpa30BaTeat, BHIUUCIUTENbHbIE MAIIMHbBI, PETUCTPUPYIO-
e TpudopsI.
[IpuHMn paboThl MOTEHIMOCTaTa, rajibBaHOCTaTa, noijsporpada, KoHaykromerpa, pH —
METpa, KyJIOHOMETpA.
MeTopl CHATHS MOJISIPU3AUOHHBIX KPUBBIX (MOTEHIIMOCTATUYECKUH, MOTCHIIMOAMHAMUYE-
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CKUH, TaTbBAHOCTATUYCCKUH, TAIbBAHOAMHAMHYECKUN) B CITIOCOOBI X 00pabOTKH.
DNeKTPOIbl, UX KOHCTPYKIIMS U MOATOTOBKA K padote. [MOTHOCTH TOKa HA 3JIEKTpoJIe, IJI0-
aab 3JIEKTPoLa.

PaGouune u HHIUKATOPHBIE AIEKTPOIBIL.

Marepuansl JUIst U3rOTOBICHHS AJIEKTPOAA: PTYTh, OJIATOPOAHBIE METAJIIBI, YIIIEPOAHBIE Ma-
Tepualibl (CTEKIOoyraepod, rpadur, yriecutami, rpaduTOBbIE MACTOBBIE C Pa3TUYHBIMU
HaIOJTHUTEIISIMU).

DNeKTpoAHbIE Kalarolue, CTALMOHAPHBIE, BPALIAIOIINECS JTUCKOBBIE U JIUCKOBBIE C KOJIb-
1IOM, JICHTOYHBIE, TpyOUaThle, IUIaHaApHBIC U JIp.

VY IbTPaMUKPOIIEKTPOIbI U YIBTPAMUKPOIIEKTPOAHBIC aHCAMOIIH.

CriocoOpl IOArOTOBKU padOYUX U MHIUMKATOPHBIX 3JEKTPOJOB K M3MEPEHMSIM: 3aUUCTKa U
uuiidoBka, 00e3KUpUBaHUE, SJIEKTPOIOIUPOBKA U JIEKTPOXUMHUYECKasi TPEHUPOBKA.
MoauduuupoBaHHbIE AIMEKTPOIBI M CIIOCOOBI UX MOTYYCHUS. XUMHUUECKH MOIU(DUIIPOBAH-
HbIe 1eKTpoabl. Pexomennanuu MIOITAK o TepMuHOIOTHY U KiTacCU(DUKAIIHH.
DnekTpoabl cpaBHEHUs. BecrnomoraTenbHble 3JIEKTPOJbl U MaTepHalIbl ISl UX MPUTOTOBIIE-
HUSL.

Marepuansl 11 sueek. KoHcTpykuuu siueek. J[ByX3aeKTpoaHbIe SUESHKH.

TpexanekTpoiHble SUEHKHU C pa3AeeHHbIMA U HEPA3JeJIEHHBIMU 3JIEKTPOAHBIMU MPOCTPaH-
ctBamu. [lnadparmel B sueiikax U MaTepHalbl sl UX U3TOTOBJICHUS.

EmxocTtHOM TOK. Murpanuonusiii Tok. Juddy3nonnstii Tok. [ToTeHnan noxyBoIHb.
@DaKTophl, BIUSIOIIUME HA BEIWYUHY MpeneinbHOro Mup@dy3noHHOrO TOKAa M Ha MOTEHIHAI
OJTYBOJIHBI (AU y3usi, KHHETHKA TIEPEHOCA MICKTPOHA, aCOPOIIMOHHBIC TIPOIECCHI U JIP.)
Bonbramnepomerpus Ha pTYTHOM Kamarouiem aJiekTpoe (monsporpadus). Ypasuenue Wib-
KOBHYA.

[Tonsporpadguueckue MakcuMyMmsl 1, 2 U 3 poaa U UX poJib B BIEKTPOAHATUTUIECKUXOIIPE-
NEJICHUSX.

Bonbramnepomerpuss Ha TBepAbIX 3ileKTponax. IlpenmymnecTBa M HEIOCTAaTKH TBEPABIX
JJIEKTPOJIOB.

BonbramnepoMmerpuueckre MeETOIbl € Ppa3HbIMHU BUAAMHM IPWJIOKEHHOIO IOTEHIMANIA,
HaNpPsDKEHUS WM TOKa; METOJIbI ¢ OBICTPON pa3BEpPCTKOM MOTEHIMAIA, UMITYJIbCHBIE METO/IBI,
IIEPEMEHHOTOKOBBIE METO/IBI.

Jlnana3oH onpezenseMbIX COIEp:KaHUN B BOJIbTaMIEPOMETPUN, METPOJIOTUYECKUE XapaKTe-
PUCTHKH METOJOB.

Onpenenenre KOHLEHTPALMM BEIECTBA IO BEJIMYMHE TOKA IPU 33JaHHOM IOTCHIMAJIE B
YCIIOBUSIX CTallMOHApHOU nuddy3un.

Hcnonp30BaHne NONSPU3alMOHHBIX KPUBBIX I HAXOKIEHHS ONITHUMAJIbHBIX YCIOBHUH OIpe-
nenenus. Mcnonp3oBaHue MeTo1a JUisl aBTOMATHYECKOTO aHAJIM3a.

AMIIEpOMETPUYECKHE CEHCOPHI. AMIEPOMETPUYECKHE CEHCOpPhl C MOAU(DUIIMPOBAHHBIMU
ANEKTPOAaMU. AMIEPOMETPUYECKUE TaTUYMKU B XpOMaTorpapuu 1 Ipyrux MeTo1ax.
AMIIEpOMETPUYECKOE TUTPOBAHKE C OJHUM MJIU IBYMSI MHAUKATOPHBIMU 3JIEKTPOJAMHU.
[TocTOSSHHOTOKOBBIE U IEPEMEHHOTOKOBBIE METO/IBI.

MeTtoabl TUTPOBaHMs, OCHOBaHHbIE Ha PEAKLHUAX OCAKICHUS, KOMILJIEKCOOOpa30BaHUs, Ha
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX.

Bupl KpUBBIX TUTPOBAHUS U CLIOCOOBI HAXOXKICHUSI KOHEYHBIX TOYEK TUTPOBAHMSL.
XpOoHOaMIEPOMETPUUECKOE OTpECTIEHUE C UCTIOIb30BAaHUEM KPUBBIX TOK-BPEMS B YCIIOBU-
ax HecTanmoHapHoi nuddysun. Ypasuenue Korpenna.

Jlnama3oH onpenenseMbIX COAEepKaHUM B aMIIEpOMETPUYECKOM THUTPOBAaHUH, METPOJIOTHYE-
CKHE XapaKTEPUCTUKH METO/IOB.

Meroasl, OCHOBaHHBIE Ha KATOJHOM HJIM aHOJHOM 3JIEKTPOXHUMHYECKOM PACTBOPEHUN I1OCIE
IIPEIBAPUTEIILHOTO KOHIICHTPUPOBAHUS ONPEEIIIEMOI0 BEIECTBA (3IEKTPOXUMHUECKOTO,
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XUMHUYECKOTO UJIU a/ICOPOIIMOHHOTO).

@DOopMBI KPUBBIX AJI HAXOXKJIEHUS BEJIMYMHBI aHAIUTUYECKOTO CUTHaJIa BELIECTBA CKOHLIEH-
TPUPOBAHHOTO HA 3JIEKTPO/JIE.

AHOnHas, KaTOIHAsl UHBEPCUOHHAS BOJIbTaMIIEPOMETPUSI.

3aBUCUMOCTh MaKCUMAJIBHOI'O TOKAa PacTBOPEHMsI U NOTEHLHala MakCUMyma TOKa OT pas3-
JIMYHBIX (PaKTOPOB B HHBEPCUOHHOMBOIBTAMIEPOMETPUH C )KUIKUMHU CTALIMOHAPHBIMH DJICK-
TPOJAMH U C TBEPBIMU HEIOABHKHBIMH U BPAILAIOIIUMUCS 3JIEKTPOJIAMHU.

AncoOLnOHHAs MTHBEPCUOHHAS BOJIbTAMIIEPOMETPHUSI.

WHBepcrOHHas XpOHOAMIIEPOMETPUS.

WHBepcHOHHAs XPOHOIIOTEHIIUOMETPUS.

Kynonomerpuueckuii BappuaHT HHBEPCUOHHBIX BOJIbTAMIIEPOMETPUUECKHUX METO/I0B.
Jlana3oH onpenenseMbIX CONEPIKaHNN, METPOJIOTHYECKUE XapaKTEPUCTUKU METOOB.
AnnapaTtHoe opopMIIeHHE METOAa KOHTYKTOMETPUH.

[IpsAMO¥ KOHIYKTOMETPHUYECKUIN aHAJIN3.

Kongykromerpruueckue ssueliku. KOHTposb cocTaBa cpesi B IOTOKE.

KoHnykromerprdeckue CEHCOpBI € 3IEKTPONPOBOAHON IIJIEHKOM.

KonaykroMeTpuueckoe TUTPOBAHHUE.

BricokouacToTHas koHAyKTOMeTpusi. OU3nueckre OCHOBBI METO/IA.

MocToBas cxema BBICOKOYaCTOTHOTO ITpubopa.

EMKOCTHBIE 1 UHTYKTUBHBIE TYEUKH, UX DJIEKTPUUECKUE YIKBUBAJICHTHI.

BbICOKOUaCTOTHOE TUTPOBAHKUE B HEBOAHBIX CPEAAX U €r0 IPEUMYILECTBA NIEPe]l TATPOBAHU-
€M B BOJHBIX PacTBOpaX.

Jlnana3oH onpenensieMblX COACpXKaHUM B KOHIAYKTOMETPUHU, METPOJIOTMYECKHUE XapaKTEpH-
CTUKHU METOJIOB.

OcCHOBHBIE MOJOXKEHUS KyJOHOMETPUUYECKOT0 aHanu3a. 3akoH Papazes.

BbIxos 1o TOKy IpH 3JEeKTpOAHBIX peakiusix. CrnocoObl H3MEpeHHs KOJIMYECTBa IEKTpUye-
CTBa.

YcnoBus, onpenenstonye 3pPeKTUBHOCTh UCIOJIB30BAHUS TOKA MPU 3JIEKTPOJHBIX peaKiu-
ax. PerynnpoBanue cTeneHu 3aBepIIeHUs JIEKTPOJHBIX IPOLIECCOB.

Krnaccudukanys MeTo10B KyJJOHOMETPHUH.

KynonomeTpus npu KOHTpOJIUpyeMOM MoTeHnuane. Beioop norenuana sJaekTpoausa.
KynonomeTtpus 1pu NOCTOSHHON BETMYMHE TOKA DJIEKTPOJIN3A.

Kynonomerpus npu ckaHHpOBaHHOM IIOTEHIUAJIE.

Posib 00paTUMOCTH HCTIONB3YEMOI STIEKTPOXUMHUYECKON peakIMi U CKOPOCTU CKaHHUPOBAHUS
MOTEHIIMaja, OTHOIIEHUE IIJIOU[aM MOBEPXHOCTH pabodero 3jaeKTpoja K o0beMy aHaIU3u-
PYEMOTO pacTBOpa.

Kynonomerpuueckoe TUTpOBaHUE NP MMOCTOSHHON BEJIMYMHE TOKA JIEKTPOiu3a. BHyTpeH-
Hsi U BHELIHSIS T€HEPALUs IPOMEXYTOUHBIX PEareHTOB.

Kynonomerpuueckoe TUTpOBaHUE JIEKTPOAKTUBHBIX M HEINEKTPOAKTUBHBIX BELIECTB.

TUnsl XUMHUYECKUX peakLUi, UCIIOJIb3YEMBIX B KYJIOHOMETPUYECKOM TUTPOBAHUHU.
Kynonomerpuueckoe TUTpOBaHUE NMPU KOHTPOJIUPYEMOM MOTEHIIUATIE.

Jlnana3oH olpenensieMbIX COAEPKAHUN KYyJTOHOMETPUUYECKUX METOJ0B aHAJIN3a, METPOJIOTHU-
YEeCKUE XapaKTePUCTUKU METOJIOB.

OnexrporpasumMerpus. [Ipuauun metona. [IpuHuunuansHas cxema ycraHoBkH. [Ipenmyiie-
CTBa U OTPaHUYEHUS METO/a.

DNEKTPOrpaBUMETPHS C KOHTPOIUPYEMBIM MOTEHIIUAJIOM.

DJIEKTPOTrpaBUMETPHS MPH 38JAHHOW BEJIMYMHE TOKA.

BHYyTpeHHS 21eKTpOrpaBUMETPHS.

IIprmepsl MPaKTUYECKOTO OMPENEIICHUS OJHOTO MM HECKOJIBKHX 3JIEMEHTOBAJICKTPOIPaBH-
METPHUH.
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94. DBnextporpadus.

95. JlnamasoH omnpelessseMblX COACPKAHUN B AIEKTPOrPaBUMETPUH, METPOJIIOTHYECKUE XapaKTe-
PUCTUKU METO/IOB.

96. Honometpus. Pexomenmaruu MIOITAK nmo HOMeHKmatype W KiacCH(pUKAIIUH HOHOCEIIEK-
THUBHBIX 3JIEKTPOJIOB.

97. Teopernyeckue OCHOBBI IOTEHIIMOMETPUUYECKOTO METO/1Aa aHAJIN3A.

98. 3aBHCHMOCTBH MOTEHIIMANA JIEKTPO/a OT aKTUBHOCTU MOHOB B pacTBope. YpaBHeHue HepH-
cTa.

99. Torenmmometpus u ceHcOpbl. buocencopsl. TBepAO-3TEKTPOIUTHBIE TOTEHIMOMETPUIECKHE
CEHCOPBI.

100. Teopus crexnsiHHOTO MekTpoaa b.I1. Hukonsckoro. YcnoBHOCTh miKasl pH.

101. Mcnonb30BaHue CTEKJISHHOIO 3JIEKTpoJa [yl onpezeneHus pH BOAHBIX pacTBOPOB U KOH-
LEHTpalMi HOHOB METAJIJIOB.

102. [ToreHIIOMETPUYECKOE TUTpOBaHHWE. Buabl KpuBbIX THTpoBaHUS. CHOCOOBI HAXOXKICHHUS
KOHEUYHBIX TOUYEK TUTPOBAHUS U TOUEK Nepernda KpuBbIX.

103. [ToreHIIIOMETPUYECKOE TUTPOBAHUE MPU HAJOKEHWU BHEUIHETO ToKa. [IpemmymiectBa me-
TOJla /11 HEOOpaTUMBIX peakiuil. TUTpoBaHUE ¢ OHUM U ABYMS MOJSIPU30BAHHBIMU JIEK-
TPOJAMHU.

104. XpononorennuomeTus. Bug kpuBoil moreHuan-spemMs. AHaIUTHYECKUN CUTHAIL.

105. /Inana3oH OnpeaensieMbIX COIEPKAHUN MTOTCHIMOMETPUIECKUX METOJI0B, METPOJIIOTUIECKHE
XapaKTepUCTUKH METO/IOB.

106. DneKTpoIu3 WU 3JIEKTPOBBIICICHAE — OCHOBBI METO/IA.

107. DnexTpoBblAEICHUE C KOHTPOJIUPYEMbIM ITOTEHIIUATIOM HJIK TOKOM.

108. DnexTpoBbIAETICHIE HA PTYTHOM KaToie. BO3MOXXHOCTH M OrpaHHYEHHSI METO/Ia.

109. Crioco6b! ynydiieHust 3JIeKTPOBbIAEICHNS (BBEEHHE KOMIUIEKCOOOpa3zoBaresiel, n3MEeHeHHe
pH cpens! u np.) Criennduka pazzieneHus ciael0BbIX KOJIUYECTB.

110. DnexTpoXUMHUECKHE CHOCOOBI MOTYYEHUSI HY)KHOM BaJeHTHON (OpPMBI U METOJbI, UX HC-
MOJTB3YIOIIUE: CTIEKTPOAIEKTPOXUMHUSI, H3MEPEHHUE PATUOAKTUBHOCTH H JIP.

10. CAMOCTOSATEJBHASA PABOTA OBYUYAIOLIUXCS
®opma 00ydeHus __oyHas
Ha3Banue pasyieioB u TeM Buj camocrosiTe/ibHOI padoThI Oo0bem| Dopma
B 4Ya- | KOHTPOJIsA
cax

Paznen 1. Teoperuueckue | [IpopaboTka ydeOHOTO Marepuania; TEeCTUPOBAHUE

OCHOBBI  DJJICKTPOXHMHYE- | MOATOTOBKA K TECTUPOBAHUIO, KOJI- KOJIJIOKBUYM,

CKHX METOJIOB aHaIIN3a JOKBUYMY H 3a4€TYy. poBepKa

Tema 2. OcHogbl snexkmpo- | Pacu€rbl mo pesyabTataM 3KCIepH- peteHus

XUMUYEeCKOU mepmMoouHamu- | MEHTa, TIOATOTOBKA K 3aIIuTe J1abo- 2 3amad

K. paTopHBIX padoT.

Tema 3. Ocnosvl snexkmpo- | Pemenne 3amgad 1Mo M3y4aeMbIM Te-

XUMUYECKOU KUHemuKu Mam

Tema 4. Anmaparypa, cro- 2

coOBI MoNTyyeHust U o0pa-

OOTKHM aHATMTUYECKUX CHT- 2

HAJIOB.

Tema 5. Slueliku U 3IEKTPO-

JbL JUTS QJIEKTPOXMUMUYECKHX

HM3MEPECHHI 2

dopma A Crpanuria 17u3 21



MHUHHCTEpCTBO HAYKHU U BbICIIEro oopa3oBanus PO

Y IbSHOBCKHI TOCY1apCTBEHHbIH YHUBEPCUTET Popua
@ - Pabovas nporpaMma JAUCLHIUTHHBI

Pa3nen 2. Hpopa60T1<a yqe6Horo Marcpuala, TECTUPOBAHUEC
:‘)J'IeKTpOXI/IMI/I‘leCKI/Ie MCTO- IIOATOTOBKa K TECTHPOBAHUIO, KOJI- KOJIJIOKBUYM,
Jbl aHAJIN3a JJOKBUYMY H saqéTy. IIPpOBEPKaA
Tema 1. Pacuérel 1o pesysnbraram sKclepu- peLieHus
BOHbTaMHepOMCTpI/IH, aMIIC- | ME€HTA, IOJArOTOBKAa K 3aIIUTe 1a00- 3aJa4
POMETPHUICCKOC TUTPOBAHHUC | paTOPHBIX pa60T. 2
1 XpOHOAMIIEPOMETPHUA. Pemenne 3amau mo N3y4a€MbIM TC-
Tema 2.Kongykromerpust u | mam.
KOHAYKTOMETPHUYICCKOE THUT- 2
POBaHUEC
Tema 3.Kynonometpus
Tema 4. 2
HOTGHLII/IOMeTpI/I}I, XpPOHO-
HNOTEHLUOMETPUSL. DIJIEKTPO-
XUMHUYCCKHUE METOJblI KOH- 4
LOCHTPpUPOBAHUA W pPa3OCIIC-
HUs.

11. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECHEYEHUE
JUCUMUIIAHBI

a) CnuCcoK peKoMeHIyeMoil JTUTepaTyphbl
OCHOBHa:

1. Canory6, E. B. XuMuuecknil aHaiu3 1 SKOJOTUYECKUM MOHUTOPUHT : yuyeOHOe mocobue /
E. B. Canory6, H. C. Ky3unenona, T. B. iBanoBa. — Ywura : 3a6I'Y, 2020. — 180 c. —
ISBN 978-5-9293-2616-5. — TekcT : 31eKTpoHHbIH // JIaHb : 3IIeKTPOHHO-OMOIMOTEeYHAs
cuctema. — URL: https://e.lanbook.com/book/173686

2. 3opskuna, O. B. BBenenue B 21eKTpOXUMHUECKHE METO/IBI aHATTN3a : ydeOHoe mocodue / O.
B. Bopbkuna. — Ilensa : III'Y, 2018. — 96 c. — ISBN 978-5-907102-77-4. — Tekcr :
NeKTpoHHBIM //  JlaHp :  JmeKTpoHHO-OmOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/162287

AOIMOJTHUTCJ/IbHAA:

1. MMukyna, H. TI. MeTtponornyeckoe obecrieueHUe U KOHTPOJIb KaYyecTBa XMMHUYECKOTO
aHanmu3a : yuebHoe nocobue / H. II. Tlukyna, A. A. bakubaes, I'. b. Cnenmuenko. — Tomck :
TITY, 2012. — 216 c¢. — Tekcr : anekTponHbii // JlaHb : 371eKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/45152

2. bacoB, B. H. Amnamutuka. DJICKTPOXHMMHUYECKHE METOJbI aHaIM3a . Yyd4eOHO-
meTtoaudeckoe nmocodue / B. H. bacos, A. B. bacoB. — Ilepms : ITHUITY, 2015. — 79 c. —
ISBN 978-5-398-01508-9. — TekcT : anektpoHHBI // JIaHP : 3JIEKTPOHHO-OMOINOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/160931

yueOHO-MeTOoAuYecKas:
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1. bpeiackux I'. T.BBenenue B 31€KTPOAHAIUTHYCCKYIO XUMHUIO: PYKOBOJICTBO JIJIsl JTabOpaTop-
HO-TIPAKTUYECKUX padOT Ui CTYACHTOB 2 Kypca 3KOJIOTUYECKOro (akyynbTeTa [0 HalPaBICHUIO
noarotoBku Oakanaspuata 040301 «Xumus» ounas ¢popma obyuenus / I'. T. Bpoinckux, JI. A.
Muxeea; Yal'Y, UMOu®K. - Yassaunosck : Yiul'VY, 2020. - 3ari. cakpana. - IJIEKTpPOH. TEKCTO-
Bbie naH. (1 daiin : 650 KB). -http://lib.ulsu.ru/MegaPro/Download/MObject/6702
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0) nporpaMmMHoe odecrnieyeHue
Microsoft Office

OC Windows Professional
Antunnaruar BY3
B) IIpodeccuonanbubie 6a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

. DJIeKTPOHHO-0M0IHOTEYHbIE CHCTEMBI:

[udposoii o6pazoBaTenbHbIN pecypc IPRsSmart : snexkrpoHHo-0nbIMOTeYHas CUCTEMA @ CalT
/ OO0 Kommnanus «Aii [Tu Ap Menua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pexum
JOCTYTIA: JIJISl 3apETUCTPHUP. MTOJIb30BaTENCH. - TEKCT (3JIEKTPOHHBIH.

OGpasopatenbhas mmatgopma FOPAMT : o6pasoBaTenbHBI  pecypc, dIEKTPOHHAS
oubmmoreka : caiitr / OOO Dnekrponnoe wnsnarensctBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctymna: Juist 3aperucTpup. MoJib30Batelieii. - TeKCT : AIeKTPOHHBIH.

baza npannbix «OnekTpoHHas Oubmuoreka texHuueckoro BVY3a (ObC «KoncynbTant
CTYIICHTa») : 3JIEKTPOHHO-OMOIHMoTeuHas cucrema : cait / OO0 «llomurexpecype». — Mocksa, [2023]. —
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyma: s 3aperucTpHp. MOJIb30BaTeICH. —
TekeT : 3IeKTPOHHBIN.

OBC Jlanp : snexTpoHHO-OMOMMoTeyHas cuctema : caiit / OO0 DBC «Jlaub». — CaHkT-
IetepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxxum jmoctyma: i 3aperucTpHp. MOJIb30BaTe/eh. —
TekcT : 3JIeKTPOHHBIM.

OBC Znanium.com : »31eKTpOHHO-OMONMoTeyHass cuctema : cadtr / OOO
«3nanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum mgocTyma :@ Ui 3aperucTpHp.
IIOJIB30BaTENEN. - TEKCT : AIEKTPOHHBIN.

. KoncyawrantIliatoc [DnekTpoHHbIil pecype]: crpaBovHas mpaBoBas cucrema. / OO0

«Koncynprant [Lmroc» - DnekTpoH. aaH. - Mocksa : Koncynprantllmtoc, [2023].

. ba3bl JTaHHBIX NEPUOAUYCCKUX U3TAHUH:

eLIBRARY.RU: nayunas snextponHasi oubsimnoreka : cait / OO0 «Hayunas DnekTpoHHas
bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum moctyma : Aias aBTOPH3.
MOJIb30BaTese. — TEKCT : AJIEKTPOHHBIN

OnexktpoHHass Oubmmoreka «M3marensckoro goma «I'pebenHuxoB» (Grebinnikon)
anektponHas Oubmuoreka /| OO0 U]l «'pebennuxoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum noctyna : Juisi aBTOpH3. TIOJIb30BATEIICH.
TekcT : 3IeKTPOHHBIN.

4. @epepanbHasi  rocyaapcrBeHHasi  mHopmanuoHHass  cucrtemMa  «HanmonajabHas

3JIEKTPOHHAasi 0ubJMoTeKa» : dyekTpoHHas oubmmoreka : cait / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://H36.pd. — Pexxum noctyma : nmis mosib3oBaTeneil HayuyHoW Oubnmoreku. — Tekcrt :
3JIEKTPOHHBIMN.

. Poccuiickoe obpazoBanme : ¢penepanbublii nopran / yapenutenb @AY «DULITO».

URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.
6. JJieKTpoHHasi OuOauoTeyHass cucrema Yal'V : Monyne «3JekTpoHHas OuOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dxkcopecc». — URL: http:/lib.ulsu.ru/MegaPro/\Web. —
Pexxum moctyna : ans moiap3oBaTeNel HaydyHOM OMOMMOTEeKH. —TeKCT : 3NEeKTPOHHBIMH.

CoriacoBaHo
Havanehuk Yrpasnenus nHhopMalnoHHBIX W/
TEXHOJIOTHI U TeTEKOMMYHUKAIUI [LII1. Bypaun // 7 15.05. 2023
12 MATEPUAJABHO-TEXHHYECKOE OBECIHEYEHMHE HAYYHO-

HCCJEIOBATEJIbCKOM PABOTHI
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Yyebnas aymutopus 225 aisg TPOBEACHHS JICKIMH, 3aHATUN J1a0OpPAaTOPHOTO THIIA,
TPYNIOBBIX U UHIUBUIYaTbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHOM aT-
TecTauu (¢ HaOOPOM JIEMOHCTPAIIMIOHHOTO 00OpYIOBAHUS I 00CCIICUCHUSI TEMATHUCCKUX
WUTIOCTpAIM B COOTBETCTBHM ¢ pabouell mporpaMmoil aucuuiuinisl). [lomemenue ykom-
TUICKTOBAHO CHEIUAM3UPOBAHHON MEOENbI0 Ha 24 TOCaIOYHBIX MECT M TEXHUYCCKUMH CpPe/-
CTBaMHM: DKpaH HACTCHHBIN, IOCKa ayauTopHas. Pabouee mecto mpenonaBarens, WI-FI, un-
tepHer. [lnomane 42,93 kB.M.

YyeOHas ayaAuTOpHs IJIs CaMOCTOSATEIbHOM paboThl cTtyneHToB 230 ¢ noctynom k ObC.
JUISL CaMOCTOATENBbHOM paboTsl cryaenToB, Wi-Fi ¢ moctynmom x OUOC, 3BC. KommbioTep-
HBIM KJ1acC YKOMIUIEKTOBAHHBIN ClielUain3upoOBaHHON MeOesbio Ha 32 MOoCaoYHbIX MECT U
TEXHUYECKUMHU cpeacTBamMu o0yueHus (16 mepcoHanbHBIX KOMITBIOTEPOB) C IOCTYIIOM K CETH
«Hutepuery, JUOC, OBC. ITnomans 93,51 kB.M.

UuranpHeli 321 HayyHOU OuOIMOTEKH (ayautopust 237) ¢ 30HOM AJi CAaMOCTOSITELHOM
pabotsl, Wi-Fi ¢ noctyrmom k DMOC, DBC. Aynutopusi yKOMIUIEKTOBaHA CIICIIUATIN3UPOBAH-
HOM Mebenbio Ha 80 MOCaJOUHBIX MECT M OCHAIeHa KOMIIBIOTEPHON TEXHUKOW C JOCTYIIOM K
cetu «Murepuery, SUOC, OBC, skpanom u npoekropom. [Lnomans 220,39 k.M.

13 CHEIMAJIBHBIE YCJOBUA J1JIsA OBYYAIOLIUXCA C OI'PAHUYEHHBI-
MHUBO3MOXKHOCTAMMU 310POBbSA

B ciaydyae HeoOxoauMocTH, o0y4yaromUMCs U3 YHUCia JIML ¢ OTPAHUYEHHBIMU BO3MOKHO-
CTSIMM 370POBBs (110 3asIBJICHUIO 00YYarOIIErocsi) MOryT IpeularaTthCsi OJHU U3 CIACAYIOIUX Ba-
PUAHTOB BOCHPUATHS UH(DOPMALIMU C YYETOM HUX HHAMBUIYAJbHBIX NCUXO(PU3NUYECKUX OCOOEH-
HOCTEI:

— 78 JUI ¢ HapyLIeHWsSMHU 3pEHHUs: B MedyaTHOH (opme yBeauueHHbIM IpUdTOM; B
¢dopMe SIIEKTPOHHOTO JOKYMEHTa; B (opme aynuodaiina (mepeBoj y4eOHBIX MaTepHallOB B
aynuodopmar); B neyaTHou (opme Ha si3bike bpailnnd; uHauBUAyanbHble KOHCYIbTALMU C MIPH-
BJIeUeHHEM THU(]II0CYypAONIEpEeBOIUMKA; MHINBUYaIbHbBIE 3a/1aHUS U KOHCYJIbTAIUH;

— Ui JMI ¢ HapyLIEHUsIMU CiyXa: B re4yatHoi ¢opme; B popMme 3IEKTPOHHOTO JIOKY-
MEHTa; BUJeoMaTepHalbl ¢ CyOTUTpaMH;, HHIUBUAyaJbHbIE KOHCYJIBTAllMM C IPHUBJICYEHUEM
CYpAOINEpPEeBOIUNKA; UHAUBHUIyaJIbHbIE 33/1aHNUS U KOHCYJIbTALIUN;

— JUIsl UL C HAapyLIEHUSIMHU OIOPHO-IBUraTEeIbHOTO ammaparta: B Ie4aTHOW ¢opme; B
(dopMe 3IEeKTPOHHOTO TIOKYMEHTa; B (hopMme ayauodaiina; HHANBUIYAIbHbIE 3aJaHUS U KOHCYJIb-
TalUu.

B ciaydae HeoOXOAMMOCTM  HCHOJNB30BaHUS B y4yeOHOM  Mpollecce  YacTHUY-
HO/MCKJIIOUUTEIBHO JIUCTAaHIMOHHBIX OOpa30BaTeIbHBIX TEXHOJOTHI, OpraHusanus pabdoThl
[TIIC ¢ obywaromumucs ¢ OB3 u uHBamuaaMu npeaycMaTpuBaeTcsi B 3JIEKTPOHHONW MH(poOpMa-
IIMOHHO-00Pa30BaTEIbHON Cpelie C YUYEeTOM WX MHIWBUIYATbHBIX NCUXO(PU3NYECKUX 0COOEHHO-
cTeil.

PazpaboTunk norieHT bperaCcKuxX .T.

16.05.23
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JIucT usmMeneHui

Ne i/l

Conep:xaHue U3MeHEHUs1 MU ®UO 3aBeayoiero
CChLJIKA HA MPUJIaraemMbplii TEKCT kadeapoi,
H3MeHeHusl peajau3ylouiei
AUCHMIJIMHY/BBINYCKA
wuleil kageapy

IMopgnucek

Jara

BHecenue poas O.10.
U3MeEHEHM B ILII.
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1.

[Tpunoxenue 1

a) CnMcok peKoMeH1yeMoii JIuTepaTypbl

OCHOBHAasA:

Canory0, E. B. XuMuueckuii aHai3 ¥ 9KOJIOTHYECKUN MOHUTOPHUHT : ydyeOHoe mocobue /
E. B. Canory0, H. C. Ky3nenosa, T. B. iBanoBa. — Ywura : 3a6I'Y, 2020. — 180 c. —
ISBN 978-5-9293-2616-5. — TekcT : anekTpoHHbIH // JIaHb : 351eKTpOHHO-010InoTeYHas
cuctema. — URL: https://e.lanbook.com/book/173686

3oprkuHa, O. B. BBeneHnue B 2JIeKTpOXUMUYECKUE METO/IBI aHau3a : yueOHoe mocoowue / O.
B. 3oppkuna. — Ilensa : [II'Y, 2018. — 96 c. — ISBN 978-5-907102-77-4. — Texkcr :
aneKTpoHHbIN //  JlaHb . DIIGKTPOHHO-OMOJIMOTEUHAS cuctema. —  URL:
https://e.lanbook.com/book/162287

AOIMOJTHUTEJJIbHAA:

[Mukyna, H. II. MeTponoruueckoe odecrieueHue 1 KOHTPOJIb Ka4eCTBa XMMHUUECKOI0 aHaJIn3a

: yaue6Hoe nocobue / H. I1. [lukyna, A. A. baku6aes, I'. b. Cnenmuenko. — Tomck : TITY, 2012.
— 216 c. — Tekcr : anexTpoHHsI // JlaHb : a3nekTpoHHO-O0MOImoTeunas cucrema. — URL:
https://e.lanbook.com/book/45152

2.

bacoB, B. H. AmnHamuTtuka. DJEKTPOXUMHUYECKHE METOJAbl aHalIM3a : Yy4eOHO-

Meroaudeckoe rmocodue / B. H. bacos, A. B. bacos. — Ilepms : [THUITY, 2015. — 79 c. — ISBN
978-5-398-01508-9. — TekcT : amekTpoHHbIH // JIaHb : AJIEKTPOHHO-OMOINOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/160931

y‘leﬁHO-MeTOIlI/I‘{eCKaﬂ:

1. bpemackux I'. T. BBeneHue B 3J1€eKTPOAHATMTHYECKYI0 XUMMIO @ METOJMYECKHE
pPEKOMEHJAlMU [0 OpraHU3allMk CaMOCTOSATENbHOW paboThl CTYIEHTOB 3  Kypca
skosoruyeckoro gakynprera UMOudK Yal'V nanpasnenust noarorosku 04.03.01 Xumust /
I'' T. Bbpeickux ; Yal'V, Dxon. ¢ak. - 2023. - HeomyOnukoBaHHBIH pecypc. -
URL:http://lib.ulsu.ru/MegaPro/Download/MObject/15397. - Pexxum nocryna: ObC Val'V. -
Texcr : 31eKTPOHHBIN.

Cormacopano: _Cnenunanuct Beayumwit Hb Val'V / Cragonsaukosa I.P. /__29.08.2024
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[Tpunoxenue 2

B) [IpodeccuonanbHbie 6a3bl JAHHBIX, MH(POPMALHOHHO-CIIPABOYHbIE CHCTEMBI

1. J71eKTPOHHO-0MOJINOTEYHbIE CUCTEMBbI:

1.1. udposoii oOpazoBatensHbiii pecypc IPRsmart : anekTpoHHO-0MOIMOTEYHAs CHCTEMa : CailT /
OO0 Kowmmanus «Aii ITu Ap Meauay». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. —
Pexxum noctymna: auis 3apeructpup. noiab3oBaTenei. - TEKCT : 3JIEKTPOHHBIM.

1.2. O6pasoBarenbHas miathopma FOPAMT : 06pa3oBaTeabHblil pecypc, SIeKTPOHHAS GHOINOTEKA :
caiir / OO0 Diextpontoe m3narenabcrso FOPAMT. — Mocksa, [2024]. - URL: https://urait.ru. —
Pexxum mocTyna: uist 3aperucTpup. moiab3oBateiei. - TeKCT : 3eKTPOHHBIH.

1.3. baza nannbIx «nekTponHas oudnuoreka Texuuueckoro BY3a (ObC «KoHCyabTaHT cTyneHTa»)
. 3JICKTPOHHO-OMOaHOoTeuHas cucrema : caidt / OOO Ilomurexpecype. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum noctyma: ajist 3aperucTpup. mojab3oBaTeien. —
TeKCT : 2JIEeKTPOHHBIN.

1.4. KoHcynprant Bpaua. DIEKTpOHHAs MeIWIUHCKas OmOiamoTeka : 0a3a maHHbIX : cailt / OO0
Beicmias mikosia OpraHM3aldd M YIPaBICHHS 3JIpaBOOXpaHeHHEeM-KOMILICKCHBIA MEIUIIMHCKUT
KoHcanTuHr. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum nmocryma: ms
3aperucTpup. Mojab3oBaresieil. — TeKCT : 3JICKTPOHHBIH.

1.5. Bonpimast MequIMHCKas OMOIMOTEKA : IIEKTPOHHO-OnOMoTeuHas cucrema : caiit / OOO Byxkarr.
— Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: ajist 3aperucTpup.
II0JIb30BaTesel. — TEKCT : AIEeKTPOHHBIN.

1.6. OBC Jlaus : anexTpoHHO-OnbMoTeuHas cucrema : caidt / OO0 OBC Jlans. — Cankt- [letepOypr,
[2024]. — URL.: https://e.lanbook.com. — Pesxum moctyma: ajs 3apeructpup. mojb3oBaresiei. — Tekcr
: DJICKTPOHHBIH.

1.7. OBC Znanium.com : anekTpoHHO-OnbaroTeyHas cucrema : cat / OOO 3HaHuyM. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum 1oCTyma : AJst 3aperucTpup. mosb3oBarenei. - Tekcr :
JJIEKTPOHHBIN.

2. Koncyasrantllnoe [DnekTpoHHBI pecypc]: copaBoyHas mpaBoBas cuctema. /OO0
«KoncynpranT [lmocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].

3. eLIBRARY.RU: nayunas snexktpoHHas Oubmmnoreka : cadt / OOO «Hayunas DnekTpoHHas
bubmmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum mgoctyma : Juis aBTOPH3.
MoJb30BaTenen. — TEKCT : JIIEKTPOHHBIN

4. ®enepasibHas rocyaiapcrBeHnas nngopmannonnas cucrema «HanuonanabHas 31eKTpOHHAs
Oubamorexka» : anekTpoHHas Oubnuoreka : caidt / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H30.pd. — Pexxum npoctyma : s Tosb30oBaTenedl HaydyHOW OuOmmoreku. — Tekcr
JJIEKTPOHHBIN.

5. Poccuiickoe odpa3zoBanme : ¢enepanbubiii moptan / yupeautenb OI'AY «DULTO». — URL:
http://www.edu.ru. — TekcT : 371eKTPOHHBIA.

6. DuexTponHasi ombmoreunasi cucrema Yal'V : monyns «9nektpoHHas Ooubnuorexka» ABMC
Mera-ITPO / OO0 «Jlata Dxcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma :
JUIS TIOJIb30BaTese HaydHOH ONOIMOTeKU. — TEKCT : 3JEKTPOHHBIM.
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