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oOpa3zoBaTenbHBIM cTaHzaproM no HampasieHuio 04.04.01 Xumus, nporpamMma «AHaTUTHYECKas
XUMUS», YTBEP)KICHHBIM ITpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanun

ot 13.07.2017 r. Ne 655, y4eOHBIM IJIaHOM MOATOTOBKM Maructpa mno HanpasieHuto 04.04.01 Xumus,
nporpamma «AHaJUTHYECKAsT XUMUS», YTBEPKIAECHHbIM yudeHbIM coBeToM PI'BOY BO «COI'Y»
(mpotokon Ne 9 ot 27.04.2023 1.).

CocraBuTtelb: K.X.H., go1eHT O.0. XaeBa

Pabouas  npoepamma  Oucyuniunel npumsma 6 cocmase  OCHOBHOU — NPOhecCUOHANbHOLU
00pa308amenbHOl NPOSPAMMbL peuteruem yueno2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykTypa ¥ 0011asi TPyA0€MKOCTh TUCIHILJIMHBI

O6H_[a$l TPYAOCMKOCTb AWCHUILIIMHBI «COBpeMeHHBIe SJICKTPOXUMHNYCCKHUEC MCTOAbI aHalInu3a»

cocTasiisieT 4 3aueTHBIX equHnll — 144 gacos.

Ounas dhopma 00yueHus
Kypc 1
Cemectp 2
Jlexkuun 32
[TpakTrueckue (CeMHUHAPCKUE) 3aHATHS
JlaGopaTopHbIe 3aHIATHS 32
Koncynbranuu -
M TOro KOHTaKTHBIX 3aHATHI 64
CamocrosiTenpHas padbora 80
Yacos B 3ET 4
dopma KOHTPOJIs 3auer
OO111ee KOJIMYECTBO YACOB 144

2. llean ocBOEHUSI TUCITUIIJIMHBI

B cootBerctBuM ¢ denepanbHbIM TOCYIAapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHJIAPTOM IO
HarnpaBieHuto noArotoBku 04.04.01 Xwumwus, nporpamma «AHAIWTHYECKAs XUMHUSD», U YPOBHIO
BbICLIIEr0 00pa30BaHUsl MarucTpaTrypa, YTBEp>KACHHOMY IpuKa3oM MuHHCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®egepaunun ot 13.07.2017 r. Ne 655, uemsMu OCBOECHMS JUCLMILIMHBI
«CoBpeMEeHHBIE 3JEKTPOXUMHUECKHE METO/Abl aHAIN3a» SIBISAIOTCS (OPMUPOBAHUE MPEACTABICHUN O
TEOPETUYECKMX OCHOBaX »JJIEKTPOXMMHMUECKUX METO/J0B, O MHOr000pa3uM 3JIEKTPOXUMHUYECKUX
METOJIOB B aHaJM3€ Pa3IMUHBIX OOBEKTOB OKPYXKAIOIIEH Cpe/bl, a TakKe MPUOOPETEHUH MPAKTHUCCKHX
yMeHI/Iﬁ N HAaBBIKOB JJICKTPOXMUMHUYCCKOI'0 aHajr3a IJjid PEHICHUA Pa3IMYHbIX AHAJIIMTUYCCKUX 3aJa4 B
npoeCCHOHATbHON ~ HAay4HO-HCCIIEZOBATENIbCKOM,  MEeJaroruyeckod M MPOU3BOJCTBEHHOU
JeSTeIbHOCTH COTJIACHO MPO(eCCHOHATIBHBIM CTaHAapTaM:

1.  40.010. IIpodeccuoHanbHblii cTaHAAPT «CHENHMATHCT MO TEXHHMYECKOMY KOHTPOJIIO
KAa4ecTBAa NMPOAYKIMU» YTBEPXKIEH NPUKa30M MUHHUCTEPCTBA TpyJa U COLMAIBHOM 3aIUThI
Poccuiickoit ®enepaunn ot 04.03.2014 Ne 123H. (3apeructpupoBan MUHHCTEPCTBOM
toctuuun Poccuiickoit @enepanuu 22 ampens 2014 r. Ne 32067). Bug npodeccronanbHoOM
NesTeNbHOCTH — « TeXHUYECKUI KOHTPOJIb KauecTBa MPOTYKLIUN.

2.  40.011. IpodeccnonanbHbIii cTaHAapT «CHEeNHATUCT MO HAYYHO-HCCIET0BATEIbCKHM H
ONBITHO-KOHCTPYKTOPCKHUM pa3padoTKam» YTBEP)KIEH NpUKa3oM MHUHHCTEpCTBA TpyJa U
corpanbHOM 3amuThl Poccuiickoit @eneparun ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBoM roctunuu Poccutickoit ®denepaunn 21 mapra 2014 r., peructpanroHHbiil Ne
31692). Bun npodeccuoHanbHOM — jgeATenbHOCTH  —  «OcyIlecTBIEHHE  HAay4dHO-
UCCIIEIOBATENILCKON JIESITEIbHOCTH MO PELIeHUI0 (DyHIaMEHTaJIbHBIX U TNPHUKIAJHBIX 3a/ad
XMMHYECKON HaNpaBI€HHOCTH B COCTaBE HAYYHOT'O KOJUIEKTUBAY.

B pesynbpraTte nzydenust AucuMIiInHbl « COBpeMEHHBIE JIEKTPOXUMUYECKHE METO/Ibl aHaTH3a
npuBeeT K (OPMUPOBAHHIO TBOPUECKH pPabOTAIONIUX CIEHUAINCTOB C Pa3BUTHIM HayYHBIM
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MBIIUIEHHEM, OO0JIamarolMX HEOOXOJAMMBIM 3amacoM 3HaHMH B 00JacTH AaHAJIUTHYECKOM XHWMUHU
peaTbHBIX 00BEKTOB, CIIOCOOHBIX MCIIOJIB30BATh TEOPETUUCCKUE 3HAHUS TIPHU PEIICHUU MPAKTUICCKUX
3a/1a4, MPOSBIISAS MPU STOM CAMOCTOSITEIIbHOCTb, MHULIMATUBY, a TaKXKE B HEOOXOJMMBIX CIydasX —
YMEHHE Y4acTBOBATh B MIPUHITHH KOJUICKTHUBHBIX PEIICHUM, BEIOUpasi HAMOOJee ONTUMATBHBIE U3 HUX.

3. Mecto nucuumiimHbl B cTpykType OITOIT

Cornacio ®I'OC BO wu OIIOIT 04.04.01 Xumusi HampaBieHUE «AHAIUTHYECKAs XUMHS»
muctuminHa  «CoBpeMEHHBIE  DJIEKTPOXMMHUYECKHE METOJbl aHaJIKW3a» OTHOCUTCA K 4YacTH,
dhopmupyeMoli yuacTHUKaMu 00pa3oBaTelbHBIX OTHOIICHUH, O10Ka 1- B1.B.04.

JUis  u3ydeHus  JUCUUIUIMHBL  oOydwarommecs  JOJDKHBI — 00JajaTh  ClEAYIOIIKUMU
npodeccuonanbubiMu (IIK) komnerennusivmm:

e crocobeH IUTaHUpOBaTh pabOTy M BBHIOMpATh aJCKBAaTHBIE METOJbl PEIICHHUs Hay4HO-
UCCIIEIOBATENbCKUX 3a7ad B BbIOpaHHOW 0O0JacTH XUMHH, XMMHUYECKON TEXHOJOTHUHU WU
cMexHbIX ¢ xumuei Haykax (IK-2);

e CrocoOeH HCI0JIb30BaTh (PyHJAMEHTAJIbHbIE 3aKOHbl XUMUHU U BJIJE€Th TEOPUEH U HABBIKAMU
MPAKTUYECKONH pabOThl Ul pElIeHHUs Hay4YHO-HCCIEAOBATEIbCKUX 3a7ady C MCIOJIb30BaHUEM
COBPEMEHHBIX MPHOOPOB U KOMITbIOTepHBIX TexHomorui (IK-3),

c(hOpMUPOBAHHBEIMH B TPOLIECCE M3YYCHHS MUCHUIUITMH HampaieHus noarotoBku 03.04.01 Xwummus
OakanaBpuata: «Heopranmdeckass Xumus», «AHaIUTAYECKAas XUMHs», «OpraHudyeckas XUMHS,
«Duznueckas  xumus», «Duzukay, «Marematukay, «Uudpopmaruka», IlpoGootbop u
POOOIIOrOTOBKAY, AUCIUILUINH MaruCTpaTyphl: « AHAJIN3 TPUPOAHBIX U MPOMBIIIICHHBIX 00BEKTOBY
(b1.B.03), «Opranuzauus pabotel aHanutuyeckoil madopatopum» (b1.B./IB.03.01), a Taxxe
npoxoxaeHus «[Ipor3BOACTBEHHOM MPaKTHKK (Hay4HO-HCCIIeaoBaTeNbekas pabora)» (52.B.01(H)).

Jl1is ocBoeHus JaHHOW yueOHoU aucuurinabl (Y1) cTyieHT HoimKeH:

3HaTh. TpaBWwia paboTbl B  XUMHUYECKOM  J1abOpaTopuu, TEOPETUUYECKHE  OCHOBBI
AJIEKTPOXMMUYECKUX METOJIOB, TEOpHel mpobooTOOpa U MpoOOIOATOTOBKH, COBPEMEHHOE COCTOSIHUE
Y TICPCIIEKTUBBI UX PA3BUTHS;

yMeThb. MPOBOJUTH TMOJHYIO CTaTUCTHUYECKYI0 OOpabOTKYy pe3yJbTaTOB aHaINW3a, OLIEHWBAThH
MIPaBWJIBHOCTH MOJIYYEHHBIX PE3yJbTaTOB, pab0OTaTh B KOJUIEKTUBE, ObITh TOTOBBIM K COTPYJAHUYECTBY
C KOJUIETaMM; HCIOJIb30BaTh IMOJYYEHHbIE HAaBBIKM PAOOTHI UIsl pElIeHUs NPOPECCHOHATIBHBIX U
COLIMATIbHBIX 3a7ad,

BJaJeTh. HaBbIKAMH  DKCIIEPUMEHTaJbHOW  paboThl, MpaKTUKOW  mpoOooTOOpa U
POOOIOArOTOBKHU. KCIIEPUMEHTAIEHBIMU METOIUKAMU 3JIEKTPOXUMHUYECKOT0 aHAIIN3A.

Copnepxanne nucuuIuIMHbl « COBPEMEHHBIE 2JIEKTPOXUMHUYECKHE METOBI aHAJIN3a» BBICTYIACT
OTIOPOM ISl OCBOCHUSI COJEPKAHUS JUCIUILIUH ««MeTposiornueckre OCHOBbI XMMHUECKOTO aHAIN3a)
(b1.B.07), «Oxcnpecc-metonsl B xumudeckoMm aHanuze» (b1.B.09), «Mertonbl KOHTpOJs KauecTBa
npoayktoB nurtanus» (b1.B.JIB.02.02), «Xumuueckuit ananu3z Boa» (b1.B.JIB.01.02), nans
MpOXOoXKAeHUs npakTuk Onoka 2: «[IpousBoacTBenHas (npeanurioMHas) npakrtuka» (b2.B.02(11n)),
«IIpon3BoacTBEHHON NpaKTUKU (Hay4yHO-UcchenoBarenbckas padora)» (b2.B.01(H)) u Onoka 3 —
«3amura BKP, moaroroBka k 3ammre u Iporeaypy 3aiuTh.

W3ydyenne naHHOW y4ueOHOW IUCHMIUIUHBI SBJSIETCS TOATOTOBKOM CTyIeHTa K Oymyiien
npodeccuonanbHoi aedrenbHocTd 40 CkBoO3HbIe BHABI NPOdecCHOHATBHOMH eATeIbHOCTH B
NPOMBIILIEHHOCTH (B cepe HAYYHO-TeXHUYECKHUX, ONBITHO-KOHCTPYKTOPCKHMX Pa3padoToK H
BHeJpeHMs] XHMHUYECKOi NPOAYKIMH PpAa3JIMyHOI0O Ha3HAYeHHsl, B cdepe MeTpPOJIOIHH,
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cepTUPUKANMM M TEXHUYECKOr0 KOHTPOJISI KadyecTBa NPOAYKUMH), & MMEHHO «TexHUYeckuil

KOHTpPOJb KadecTBa mnpoaykuum», kox 40.010, mpodeccuonanbubiii craHmapt «Crnenuanuct 1o

TCXHUYCCKOMY KOHTPOJIO KA4YCCTBA IMPOAYKIHW» U ((OCYH_ICCTBJICHI/IC HaquO'HCCHeI[OBaTeHBCKOﬁ

ACATCIIbBHOCTU 11O PCUICHUIO q)YHZ[aMeHTaJIBHBIX W INPUKIIAAHBIX 3a1a4 XUMHUYECKOHN HaIpaBJICHHOCTU B

cocTaBe HAyyHOro KoJuiektuBa», koa 40.011, mpodeccronanbnbiii crangapt «Cnenuaiuct Mo

Hay4HO-UCCJIE0BATEIbCKUM H ONBITHO-KOHCTPYKTOPCKUM Pa3paboTKam».
[lpn ocBoeHMM MaHHON AWCHMIUIMHBI CTYAEHT CMOKET IPOJEMOHCTPUPOBATH CIIEAYIOIINE
00o0menHbie TpyaoBbie ynknuu (OTD):
e Opranu3zanus padoT M0 NOBBIIICHUIO Ka4eCcTBa MPOAYKIHH.

e [lpoBegeHne Hay4yHO-UCCIENAOBATENBCKUX M OIMBITHO-KOHCTPYKTOPCKUX pabOT MO TEeMaTUKe

OpraHH3alMH.

4. TpeOoBaHUA K pe3yJIbTATAM OCBOEHHSI JUCHUIJIMHBI (KOMIIETEHIIUN 00yUalonierocs,
(opmupyembie B pe3yabTaTe 0CBOCHHS JUCHUIJIMHBI (MOIYJIs1)

B pesynprare wm3ydeHHMs ~ Kypca  MarucTpaHT — JOJDKEH — 00NajaTh  CIEAyIOIIUMHU
npogeccuoHaibHbIMU KoMereHuusvu (I1K):
npogpeccuonabubie komnerenuuu (IK):
3amaua Kox m HammeHoBaHue Kon n HammenoBanue unaukaropa | OcHoBanmue
npodeccunoHAILHOM npodeccuoHAILHOM AOCTHIKEHUsI PO eCCHOHAILHOM I10)
NesITeJILHOCTH KOMIIeTeHIIUU KOMIeTeHIHH
Hay4no-uccie1oBaTeIbCKMii THI 32124

Ocy1ecTBiieHue IK-2. IIK-2.1. CocTtaBisgeT o0OImui miax AnHamms3
Hay4HO- Cnoco0eH TUTaHUPOBATh | HUCCIICIOBAHUS U JIETATBHBIC IJIAHbI OIIbITA,
HCCIIeIOBAaTENbCKOW | paboTy U BBIOMpAThH OT/ENbHBIX CTaluH. IC:
NEATEILHOCTH 10 aJleKBaTHBIE METOIBI IIK-2.2. Beioupaer 40.010
PELIEHUIO pEILIEeHUs] Hay4HO- 9KCIIEPUMEHTAIILHBIE U PACYETHO- 40.011
(GyHIAMEHTANBHBIX | HCCIIEOBATEIbCKUX TEOPETUIECKHE METO/IbI PEIICHUS

U TIPUKJIaTHBIX 3aJa4 B BBIOpaHHOM MIOCTaBJICHHOM 3a/1auu UCXOS U3

3a]a4 XUMUYECKOH | 00JIaCTH XMMUH, UMEIOIINXCS MAaTePHATTBHBIX U

HaNpaBICHHOCTU B | XUMHYECKOM TEXHOJIOTUH | BPEMEHHBIX PECYPCOB.

COCTaBE HAy4YHOI'0 i cMexHbIX ¢ xumueil | IIK-2.3. [IpoBoauT nucnsitanus

KOJIJIEKTHBA HayKax MHHOBAIMOHHOW MPOTYKIHH.

OcyiecTBieHne IIK-3. Criocoben IIK-3.1. Ucnoas3yer IcC:
Hay4yHO- HCIIOJIb30BATh (byHIaMeHTalbHbIE 3aKOHBI 40.010
HCCIIEIOBATENCKON | (yHIaMEHTalbHbIE XMUMHUYECKON HAyKH JJIsl pa3paboTKu 40.011
TEeSTeTbHOCTH TI0 3aKOHBI XUMUH H BJIAJIETh | HOBBIX METO/IOB M METOJIMK aHAJIH3a

PELICHHIO TEOpHel U HaBbIKAMH BEIIIECTB M MAaTEpUAJIOB, a TAKXKe
(GyHIAMEHTAIBHBIX | MMPAKTHYECKOW PaOOTHI TUTSL pEIICHUST HAy9IHO-

Y TIPUKJIaTHBIX JUISL peLIeHUs] Hay4HO- UCCIIeI0BAaTENbCKUX 33J1a4 B

3a7a4 XUMHAYECKON HACCIIENOBATENHCKUX 3a1a4| 00JIACTH aHAITUTUYECKON XUMHUU U
HaNpaBICHHOCTU B | C UCIOJIb30BAHUEM CMEXHBIX C XUMHEH HayKax.

COCTaBe HAyYyHOTO coBpemeHHBIX TpuoopoB v IIK-3.2. Ymeer HaxX0auTh,

KOJIJICKTHBA KOMITbIOTEPHBIX (bopMyIHpOBaTh U peraTh

TEXHOJIOTHA. CTaHJapTHHIC 33/1a4H B HAYYHO-
UCCIIEI0BATENILCKON JeSITeIbHOCTH B




BbIOpaHHOM 007aCTH XUMHUH C
HCIOJIb30BAHUEM COBPEMEHHBIX
puOOPOB U KOMITBIOTEPHBIX
TEXHOJIOTHIA.

IIK-3.3. Bnageer Teopueii u
HaBBbIKAMHU IPAKTUYECKOH paboThI
JUIs peteHns: GyHIaMEeHTAIbHBIX 1
MPUKIIAJHBIX HAYYHO-
HCCIICIOBATEIBCKUX 33/1au.

@opMHUpOBaHME  YKa3aHHBIX KOMIETEHLUUH 1O  JUCHHUIUIMHE CBS3aHO C  0OO0JacTAMH
npodeccuoHaNbHOM EeATEIbHOCTH BBIITYCKHUKA MAarCTPaTyphl:

* Ilpodeccuonanbupiii crangapt «CHnenuanucT MO TEXHUYECKOMY KOHTPOJIIO KauecTBa
npoayknun», koxa 40.010. Bug npodeccroHanbHON AeITeNbHOCTH — «TEXHUYECKUH KOHTPOJIb
KauecTBa MpoayKiuuy. O000meHHbIe Tpy10Bbie GYHKIIUN — KOHTpOIh KauecTBa MPOIYKIIMU HA BCEX
CTausAX Npou3BoAcTBeHHOro npouecca. Kog A. YpoBens kBanupukanuuu — 5.

* Ilpodeccuonanbuplii crangapt «CHEMATUCT MO HAYYHO-MCCIIEI0BAaTEIbCKUM U  OIBITHO-
KOHCTPYKTOpCKUM  paspabotkam», kox 40.011. Bua mnpodeccuoHanbHON eATEIBHOCTH —
«Ocy1iecTBIEHUE HAYYHO-UCCIIEAOBATEIbCKON NEATEIbHOCTH MO pPElIeHUI0 (yHAaMEHTANIbHBIX U
MPUKJIAHBIX 33/1a4 XMMHUYECKON HAMpaBJIIEHHOCTH B COCTaBE HAYYHOI'O KOJJIEKTHBa». OOOOIIEHHbIE
TpynoBble QpyHkiuu — [IpoBefeHre Hay4YHO-UCCIIENIOBATENLCKUX U OINBITHO-KOHCTPYKTOPCKUX PaboT
o TeMatuke opranuzanuu. Ko C. YpoBens kBanudukanuu — 6.

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI O0YUYaIOLIUICS TOJIKEH:
3HATh:

» METOAMYECKHE OCHOBBI TUIAHUPOBAHMS DJIEKTPOXUMHUYECKOTO IKCIIEPUMEHTA U MPAKTUYECKON
€ro peaju3alii UCCIECIOBAaHWNA B OOJIACTH OPraHUYEeCKOTO M HEPTEXMMHUYECKOrO CHHTE3a,
9KOJIOTHH, B aHAJHM3€ MPOAYKTOB MUTAHUS, B arpoXumuu, B Meaurmackoi xumuu (IK-2, K-
3).

YMeTh:

» OCYIIECTBIIATH MOUCK HH(POpManuu (yueOHOMH, HAYIHOM U CITPABOYHOM JIUTEPATYPHI) B 00J1aCTH
ANMEKTPOXMMHUUECKIX METOJIOB HCCieioBanus coctaa ciokHbix cmeceit (IK-2, MK-3);

» aHaJIM3UpOBaTh W KPUTHUECKU OICHWBATh COBPEMCHHBIC HAYYHBIC JOCTH)KCHHS B O0JIACTH
anekTpoxuMuueckux mMetonoB ucciaenopanus (IMK-2, IMK-3);

»  BBITIOJTHSATH AKCIIEPUMEHTAIILHbBIE 11010} (1370} 31 ANEKTPOXUMHUUYECKOTO aHaiu3a,
MOJICPHU3UPOBATh H3BECTHBIE AJICKTPOXMMHUUYECKHUE METOAMKU JJisi PEIICHUsST KOHKPETHBIX
ananuTryeckux 3amad (IMK-2, K-3);

» TPOBOJIUTH HAYYHO-HCCICIOBATEIBCKYIO pabOTy B OO0JIACTH AHAJIUTHYECKOW XUMHUHM Ha
coBpemenHoM obopynoanuu (ITK-2, TIK-3);

» WCIOJIB30BaTh MOTYyYCHHBIC 3HAHUS JUIs peleHus npodeccuonanbubix 3a1ay (IMK-2, MK-3)

BJIA/IETh:

» OKCICPUMECHTAILHBIMA METOJUKAMH JJICKTPOXMMHUYECKOTO aHallM3a pPa3jMYHbIX OOBEKTOB
uccnenosanus (IK-2, MK-3);

» METOJIOJIOTHEeH HAyYHBIX HWCCIICAOBAHUN, KPUTUYCCKOW OIEHKOW ITOJIyYeHHBIX Pe3yJIbTaTOB
(MK-2, IIK-3);

» TBOPYECKHM aHAJIM30M BO3HHUKAIOUIMX HOBBIX TMpoOJeM B 00JacTH aHATUTHYCCKOW XUMHUU
(MK-2, MK-3).




5. Conaep:kaHne U y4eOHO-MeTOAMYECKAS KAPTA JUCIHIINHBI

Tabmuna 5.1
Ne HaumeHoBaHue TeM (BOIIPOCOB), AyIuTOpHBIE CamocrosiTe1bHasI DopMBbI KOHTPOJIS Jlureparypa
HejieJ1 H3y4yaeMbIX MO0 JAHHOW JUCHUIIIHHE 3aHATHA, padorta
u yachkl
JL. 11a0. coJiep)KaHne Jachl

1 Bpe/ieHHe B 31eKTPOXUMHYECKHE METOAbI AHAIN3A 2 2 Mecto u pors 9XMA cpenu Ipyrux 4 Koncnexr, noaroroska x [1-6], [9]
(IXMA). Knaccuduxanns IXMA, X 0COOSHHOCTH, METOJIOB aHaJIn3a. 71200paTOpPHOMY 3aHSTHIO,
YYBCTBUTEIBHOCTb, TOYHOCTD, pa3peLiaronias KOHTPOJIbHAsA
CHocOoOHOCTh. TeHICHINN U TIEPCIICKTHBHI PA3BUTH pabora,

OXMA. OnpenensgeMblec KOMIOHEHTHL. BerecTna, pedepar, MyIbTUMEHITHAS
MENIAIoIIIE MPOBEAeHNI0 ananusa. TpeGoBanus, TIpe3CHTAINA
TPEIbsBISICMbIC K MOATOTOBKE MP0o0. OCHOBHBIC CTANU

JJIEKTPOXMMHUYCCKOI0 aHAIH3a

2 PaBHOBeCHbBIE JIEKTPOXUMHYECKHE METOIBI. 2 2 OmnpeeneHne 3IEKTPONPOBOAHOCTH 4 Koncmekr, moaroroska k [1-6], [9]
Konaykromerpuueckue MeTo sl aHanu3a. [IpuHIune: u CJTa0bIX AJIEKTPOIUTOB, KOHCTAHT 7abOPATOPHOMY 3aHATHUIO,

KiIaccuUKaIs MeTo1a. DICKTPONPOBOIHOCTh IUCCOLIMALINY CIA0BIX KHUCIIOT U cobecenoBanmne
PacTBOPOB DJIEKTPOIUTOB (yIeIbHAsl, SKBUBAJIICHTHAS, OCHOBaHUU, paCTBOPUMOCTH II0 BOIIpOCaM, TECT, peIieHue
MOJICKYJISIpHas). 3aBUCIMOCTb AJIEKTPOIPOBOJHOCTH OT MaJIOpaCTBOPUMBIX COSIMHEHHH, COCTaBa 1 sanaq
IKCIEPUMEHTANBHBIX TAPaMeTpOB (TIPHPOJIBI HOHOB U KOHCTaHTHI YCTOHYUBOCTH KOMITIEKCHBIX
PACTBOPHTEIISA, KOHIICHTPAIINH, TEMIEPATYPBI H p.). COCTMHCHUI.

3 PaBHoOBecCHbIE YIEKTPOXUMHYECKHE METO/IbI. 2 2 OmnpejeneHne MEKTPOIPOBOAHOCTH 4 Koncnekr, moaroroBka x [1-6], [9]

KonnykroMerpuueckue MeToibl aHainu3a. [Ilpumenenue CITa0BIX ANEKTPOIUTOB, KOHCTAHT J1abOPaTOPHOMY 3aHATHUIO,
NpsIMOX KOHAYKTOMETPHHU. JIMCCOLMALINK CIIA0BIX KHCIIOT U cobece0BaHNIe
Anmaparypa U TeXHUKa KOHYKTOMETPUYECKUX OCHOBAHUU, paCTBOPUMOCTH 1o BOIIpOCAM, TECT, peIeHne
n3mepenuit. Kongykromerpuueckoe turposanue (KT) MaJIOPacTBOPUMBIX COEIUHEHHH, COCTaBa U sanaq

KOHCTaHTBI YCTOHYHUBOCTU KOMITJICKCHBIX
COEIMHEHU.

4 PaBHoOBecHbIE YIEKTPOXUMHYECKHE METO/IbI. 2 2 Crioco0bI onpe/ielieHust KOHIIEHTPAuii ¢ 5 Koncmexr, [1-71, [9]
IToTenunomeTpuyeckue MeTo bl aHanu3a. [IpuHumn u IIOMOIIBI0 HOHOCEJIEKTUBHBIX 3JIEKTPOI0B TOTOTOBKA K JIA0OpaTOPHOMY
KJIaccu(UKAIIS METOJIOB TOTCHIIHOMETPHH. (ypaBuenue HepHcTa, MeTon SaHATHIO,

[IpenMyiecTBa U OrpaHHYCHHS METO/IA. TPagyHUPOBOYHBIX MPSIMBIX, METOJ] cobecenoparue
Bo3HUKHOBEHHE JBOHHOIO IEKTPHYECKOTO CIOS CTaHJAaPTHBIX 100ABOK, THTPOBAHHE C 10 BONIPOCaM,

(A2C) Ha rpanuie Metaiut — pacTBop. PaBHOBeCHBIIH MOHCEJIEKTUBHBIMU 3JIEKTPOIaMH). TECT, PEIICHUE CUTY AIHOHHBIX
noteHnuan. TepMoIMHaAMUYECKHUii BBIBOJ ypaBHEHHUS BuMeTanIMuecKie CUCTEMBI 3JIEKTPOJIOB 3anad, KOJIOKBIYM

HepHucra. B npaktuke IIT.




PaBHOBeCHBIE 2JICKTPOXHMHYECKHE METO/bI.
Knaccudukarus snexrponos. M3mepenue
noreHuuanos. M3mepenune pH 351eKTpoXuMu4ecKuM
MeTtomoM. O0mas TeXHUKa U armapaTypa
MOTEHIIMOMETPUYECKOT0 aHanu3a. HauKkaTopHble
3JEKTPOJBI M 3IEKTPOABI CPaBHEHUS. MeToabl
OTIPEICTICHNUSI KOHEYHOH TOUKU
noreHnuomerpuyeckoro Turposanus (I1T).
KomneHcaioHHble 1 HEKOMIIEHCALIMOHHBIE METObI
aT

Metonst TutpoBanus a0 I/C, paBHO#I
HYJIIO ¥ IO TOKa, PAaBHOTO HYJIO (TIpH
MOTEHIMaj]e KOHEYHON TOUKH
tuTpoBaHus). IloTeHMOMEeTpHIecKOe
TUTPOBAHUE 10 METOLy HEHTpalIu3anuy,
OCa)KICHUSI, KOMIUIEKCOOOpa30BaHUs 1
OKHCJICHHUA-BOCCTAHOBIICHHS (THIIBI
WHJIMKaTOPHBIX 3JIEKTPOJIOB, KPUBBIE
TUTpoBaHus). [Ipumeps! onpeneneHus
BewectB merogamu [1T. O6pabotka
KpHUBBIX TUTpoBaHus (MeTof ['paHa,
Meton b. M. MapssiHoBa).

Koncmexr,

TIOJITOTOBKA K JIAOOpaTOpHOMY
3aHATHIO,

cobecemoBanmne

0 BOTIPOCAM,

TeCT, PEHIICHUE CUTYallUOHHBIX
3a/1a4, KOJUIOKBUYM

[1-7], [9]

OcCHOBHBIE 3AKOHOMEPHOCTH JIEKTPOXUMHUYECKOH
KHHETHKH. DJIeKTPOXUMHYECKHE METObI,
OCHOBAHHBIE HA MOJISIPU3ALMH 3JIEKTPOAOB.
ONeKTpOXUMHUYECKHE METOAbI, OCHOBaHHbIE Ha
HOJSIPU3aLUH IEKTPOAOB U MPOTEKAaHUH TOKA 4epe3
31eKTpobl. OCHOBHBIE 3aKOHOMEPHOCTHU
3IEKTPOXUMUYECKON KHHETHKU. OCHOBHBIEC MOHATHUS
INEKTPOXUMHUUECKON KHHETHKH (TOK,
nepeHanpspkeHue, oopaTiMble 1 HeoOpaTHMBbIe
nporeccsl). CTaguu IEKTPOXUMHUUECKOTO MpoIiecca.
Jucdy3noHHO-KOHIIEHTPAIIMOHHAS TOJIAPHU3ALIHSL.
3akoHoMepHOCTH MU Gy3un. 1-bIif U 2-0i 3aKOHBI
®uka. YpaBHEeHUS! KOHLIEHTPALIMOHHOMN NOJIApU3aluU
(teopust Hepucra-Jlesnua). Kpurnka Teopun HepHera.

IMorennuanbHble KpuBBIe. Tok 0OMeHa.
Kunernyeckuil BIBOJ ypaBHEHHS
HepHcTa. BeiBog ypaBHeHuid 7151 001IIeiH U
YAaCTHBIX MOJISAPU3AIUOHHBIX KPUBBIX.
[Nonspu3zanuoHHBIE KPUBBIE TPH MAIIbIX U
6OBIINX MEePeHANPSDKCHUAX U TOKAX.

KOHCHCKT, IIOATOTOBKA K
11a00paTOPHOMY 3aHSTHIO,
cobece10BaHUE

10 BOIIpOCaM,

BBIIIOJIHCHUE KeMC-3aJaHus,
TECT, PECUICHUE CUTYalUOHHBIX
3a1a4

[1-7], [9]

OcHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXHMHYECKOMH
KMHETHKH. DJIeKTPOXUMHYeCKHEe METO/IbI,
OCHOBAHHBIE HA MOJISIPU3ANHH YJIEKTPOIOB.
DNeKTpoXUMHYeCKas MONIpru3aus. Teopus
3aMeJUIEHHOTO pa3psaa-noHu3anuu. CrpoeHue
IBoiHOTO AtekTprdeckoro cios (J9C) u ero BiusHUE
Ha KMHETHKY NIEKTPOXUMUUECKUX MPOLECCOB.
Iprumnas! o6pa3osanus JJOC. MeTonsl n3ydeHus
JOC. DnexTpokanmIsipHble KpuBble. Da3zoBas
HOJISIpU3ALYSL.

VYpasuenue Tadens.

[Torenuuman HyJeBoro 3apsaa.
Pacnpenenenue 3apsnos B JJ2C.
®DaxTOPHI, BIUSIONINE HA TIOTCHIIAA.
YueT noTeHIuana npy BIBOJIC ypaBHEHUS
IJEKTPOXUMUIECKOIN KIHHETHKH.
®DaKTOPEI, BIUSIONIUE HA
MIEpEeHAIPSHKEHUE U CTPYKTYPY OCajKa.
[TepenanpsxeHue MpH BHIACICHAN
BOAOPOJIa, CTaJMH BBLIEJIECHHUSI BOAOPOJA

KomncrekT, moaroToBka k
71ab0paToOpHOMY 3aHSTHIO,
cobecenoBanne

TI0 BOIIPOCAaM,

BBIIOJIHCHUE Keic-3aaaHusl,
TECT, pEIICHHEe CHTYAIlMOHHBIX
3a1ay

[1-6], [9]

OCHOBHbIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKOI
KHHETHKH. JJIeKTPOXHUMIYECKHE METO/bI,
OCHOBAHHBIE HA MOJISIPH3ANHUH YJIEKTPOIAOB.
DNeKTPOoNN3. DIEKTPOXUMUIECKOE BhIACICHUE

Juarpamma yCcTOMYHMBOCTH BOJIbI IPU
PaBHOBECHBIX MOTeHIMaNaxX. Hanpsbkenue
paznoxxeHus. BinusiHue npupoapl Merasia
Ha MepeHarpsiKeHue.

KOHCHCKT, IIOAT0OTOBKA K
71a00paTOPHOMY 3aHSTHIO,
cobecenoBanne

10 BOIIPOCAaM,

BBITIOJTHEHUE KeHCc-3a1aHus,

[1-6], [9]




METaJJIOB. Y CTOMYUBOCTH BOJHBIX PACTBOPOB MpHU
anekTponmse. 3akoHsl Papanes. BeIxo mo TOKy.

TECT

9 OcCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHYECKOH BnusiHMe MIIOTHOCTH TOKA, COCTaBa Koncmexkr, moaroroska k [1-6], [9]
KHHETHKH. JJIeKTPOXUMHUYECKUEe MeTObI, pacTBOpa, MOBEPXHOCTHO-aKTUBHBIX 1mabopaTOpHOMY 3aHATHIO,
OCHOBAHHbIEC HA MOJISIPU3AIUHU 3JIEKTPOI0B. BemecTB (ITAB) Ha nepenanpspkeHue. cobecenoBanue
AmmapaTypa u 00m1as TeXHUKA IEKTPOXUMHUYCSCKUX PaznenbHOE BBIIEIEHUE METALIOB NIPU 110 BOIIpOCaM,
ompezeseHui. Meroasl 31eKTpoananusa. Belgenenue anekrpoinse. [loaroroska nosepxHocren BBIIIOJIHCHHUE KeHC-3a1aHu,
Ha Karone, Ha aHoae. OcaxieHue Ha pTYTHOM Iepel HAHECEHUEM DIIEKTPOXUMUYECKUX TECT, peLICHNEC CUTYALHOHHBIX
3MEKTpoAE. DNEKTPOIU3 IPU KOHTPOIUPYEMOM TOKE U HMOKPBITUI 3ajad
3MEKTPOIU3 IPU KOHTPOIUPYEMOM MOTEHIUATIE.
IIpumMeps! onpenencHus BEIECTB METOJaMH
JNEKTPOIU3a. MeTol BHYTPEHHETO 3JIEKTPOIIN3a.
MexaHHU3M 3JIeKTPOIHBIX IPOLIECCOB Ha KaToJE U
aHoje
10 OcHOBHbIE 3aKOHOMEPHOCTH JIEKTPOXUMHYECKOI BHyTpeHHSIsS U BHEIIHSISI TeHEepaIns Koncmexkr, moaroroska k [1-6], [9]
KHHETHKH. DJIeKTPOXMMHYeCKHe MeTObI, peareHTa. MeToap! GUKCHPOBAHUS KOHIA maGopaTOpHOMY 3aHSTHIO,
OCHOBAHHBIE HA NOJISIPU3ALUH 3JIEKTPOI0B. peaxiuu (ONTHYECKHe, cobecesioBaHHe
Kynonomerpusi. [IpuHuun Metona, kiaccudukanus. NIEKTPOXUMHUUECKHUE). II0 BOTIpOCaM,
Yenosust, onpenenstomue 100 % BbIX0OJ 1O TOKY IpU KOHTPOJIbHBIC
3EeKTPOAHBIX Iporeccax. Kyimonomerpus npu paboThI, TECT, pemieHne 3a1a4
KOHTPOJIMPYEMOM IMOTEHIIHaNe. Anmnaparypa.
KynonomeTpus npu mocTossHHOM TOKe. Anmaparypa,
TEXHUKA BBIITOJIHEHUSI.
11 OcHOBHbIE 3aKOHOMEPHOCTH JIEKTPOXUMHYECKOIH Mertposornyeckne XapakTepuCTHKA Koncnexkr, moaroroska k [1-6], [9]
KHHETHKH. DJIeKTPOXMMHYeCKHe MeTObI, METO/J1a KyJIOHOMETPUIECKOIO n1ab0PaTOPHOMY 3aHSATHIO,
OCHOBAHHBIE HA MOJISIPU3ANHH YIEKTPOAOB. tutpoBanus. [Ipenmymectsa. [Tpumepst cobeceoBanue
Kynonomerpuueckoe turposanue. CyIHOCTh METO/A, oTIpeieIeHu TI0 BOTIpOCaM,
WCTOpUSI BOSHUKHOBEHUS U Pa3BUTHA. Annaparypa, KOHTPOJBHEIC
TeXHHKA BBITOTHEHUS paboTHl, TeCT, pelenue 3a1ad
12 BossTaMIepoMeTpHYecKHe MeTOALI AaHAJIN3A. MHurpaioHHbIi TOK B MOJsIporpaduu. Komncnexr, noarotoska k [1-6], [8], [9]

Tonsporpaduueckuit Metos aHanu3a. CynHOCTbh
METOZa, ICTOPHUS BOSHUKHOBEHUS U pa3BuTHA. O0IacTi
npuMeHeHus nossporpadun. [TpuHImm
TOJSIPOrpaUIeCKUX H3MEPCHHUH.

Oco0eHHOCTH PTYTHOTO KaIaroIero MJIeKTPoIa.
TpeboBaHus K cocTaBy HoJsiporpadupyemMoro
pactBopa. Teopus mosssporpaguuecKkux METO0B
anammza. Jluddy3nonnsii Tok. BeiBox ypaBHeHUH st
TG PY3MOHHOTO TOKA Ha TNIOCKOM H CHEPUIECKOM
anekTpoaax. Jlnnerinas nuddysus k pactymemy

EmkocTHbIl TOK. Briusinue ancopOrmuun
KaTHOHOB, aHHOHOB U TIOBEPXHOCTHO-
AKTHBHBIX BEILIECTB Ha BH]l
JNEKTPOKAWIIIAPHON KPUBOM.
YpaBHEeHHE 00paTUMBIX
noJsIporpaduuecKux BOJIH MPH
BOCCTaHOBJICHUH aKBa-HOHOB JI0
amajbrambl, KOMIUIEKCHBIX HOHOB, JUIs
BOCCTAHOBJIEHUsI HOHOB, HE 00pa3yIOIINX
amanbramel. OGpaTumast aHOAHAs U

1ab0paToOpHOMY 3aHSTHIO,
cobecenoBanue

10 BOIIPOCAaM,

KOHTpPOJIbHBIE

paboTHhI, TECT, pelieHue 3aad,
BBIIIOJTHEHHE KeMC-3aIaHus




KareJbHOMY JJIeKTpoay. YpaBHenue MibkoBnya.
®DaKTOpEI, BIUAIONINE Ha BENTHINHY AU HY3HOHHOTO
TOKA.

aHOAHO-KaToaHas BOJIHA.

13 BoJsbTamnepoMeTpu4ecKHe MeTOAbI AHAJIN3A. 2 2 . CriocoObI orpeieneH st KOHLIEHTPAILHH 5 KoncnekT, moaroroBka [1-6], [8], [O]
Honﬂporpacbnqecxﬂe BOJIHBI. JIETOJIAPU3aTOPOB B HOJI)IpOFpa(bI/II/I J'Ia60paTOpHOMy 3aHSTHIO,
IMonsporpaduueckue MaKCUMYMBIL;, IPUIHHBI UX (METOI KalTMOPOBOUHBIX MPSMBIX, METOL cobecenoBaHue
BO3HHMKHOBEHUS. BiusiHIEe pacTBOPEHHOTO KUCIOPOaa CTaHIAPTHBIX J06ABOK, 10 BOTIpOCaM,

Ha BUJI onsporpaduueckoit Bonael. Makcumymst [ n 11 norapu(MHICCKHI aHAIH3). KOHTPOJIbHBIE

pozna. IlonaBnenne MmakcuMyMoB. Mcnionb3oBanue KaTanuTHiecKue TOKH. paboTEI, TECT, pemenue 3aj1ad,
MakcuMyMoB | u I poga 1t aHanUTHUYECKUX LeNeH. BBITIOJIHEHHE KelC-3a1aHus
HccnenoBanre 00paTUMOCTH MOSAPOrpaGuIecKux BOIH

Jlonsporpaduyeckuii METO OTMPEICICHUS

KOOPAMHAIIMOHHOTO YHUCIIa U KOHCTAaHTHI HECTOWKOCTH

KOMILICKCHBIX HOHOB. Y paBHEHHE HEOOpaTHMOit

noJsiporpaduIeckoil BOJIHBI

14 BoabsTamnepomerpuveckne MeTOAbI AHAJIN3A. 2 2 DNEeKTPOIBL, NCIIONB3yeMble B MeToze VIB 4 Koncnekr, noaroroska k [1-6], [8], [9]
HNuBepcuonnas Bonsrammnepomerpus (MB). CymHocTsb (PTyTHBIE U PTYTHO-TPadUTOBBIE 71a00paTOPHOMY 3aHSTHIO,

MeTtona, kinaccupukanys. TeopeTnieckue OCHOBBI 31eKTpobl). MHBepCHOHHAs cobecenoBaHne
Metona. [Tapamerpuueckas Teopust merona 1B Ha BOJIBTAMIIEPOMETPHS TBEPBIX (as. 10 BOITPOCaM,
PTYTHOM cepraeckoM aMekTpoae. BrusHue pakTopos Teopus SMEKTPOXHMIIECKOTO KOHTPOJIbHbIE
Ha IIyOMHY aHOJIHOTO MUKa (KOHIEHTpalXs HOHOB, 3 PACTBOPEHHS METALIOB C IOBEPXHOCTH PaBoThI, TECT, pemenne 3a1a4
BpEMsI DJIEKTPOJIN3a, 00bEM pacTBopa, 00beM PTYTHON
TBepIoro HHANGGEPEHTHOTO 3JICKTPOIa.
KaIlJi, TOTeHIMAI DJIEKTPOJIN3a).

15 BosbTaMnepoMeTpuuecKiue MeToIbl aHAJIM3A. 2 2 Teepabie (MHEPTHBIE) JIEKTPOJIBI. 4 Koncnekt, moaroroska k [1-6], [8], [9]
BonbrammnepomMeTpust ¢ OBICTpOH (JIMHEWHOIH) Onpejensemble BemecTsa. MeTomka 11a00paTOPHOMY 3aHSATHIO,
pa3BepTKoii noTeHuaia (ocumwuiorpaduueckas OTIpe/ICIICHHS TIPejieNa OOHAPYKEHHS B cobecenoBaHne
nossiporpadust). L{uknnueckas: BOJIbTaMIEPOMETPHSI. Metone UB. BosmosxknocT meTona VB u 10 BOTIPOCaM,

IlepemenHOTOKOBAs BodbTamMIepoMeTpus. CyIIHOCTb MepCIIeKTHBEI PA3BUTHS. KOHTPOJLHEIE
METOAa. paboThI, TECT, peleHne 3a1ad,
BBITIOJTHEHNE KeHC-3aIaHus

16 BoJubTamnepoMeTpuyecKkue MeTOAbl AaHAJIN3A. 2 2 KpuBrie amMmmepomMeTpudeckoro 4 Koncnekt, noaroroska k [1-6], [8], [9]
HOpMaHBHaﬂ )5 ,I[I/I(l)q)epeHL[I/IaHbHaﬂ HUMITYJIbCHAA TUTPOBAHHUS (AT) IIPH ITIOCTOSTHHOM U J'Ia60p3.TOpHOMy 3aHATHIO,
nossiporpadusi. KBagparHo-BoiHOBas nosiporpadus. M3MEHSIOMEMCS 00BEMe THTPYEMOTO cobecenoBaHne
AMIiepoMeTpus ¥ aMIIepOMETPHYECKOE TUTPOBAHHE. pacteopa. [IpuoxkeHue 10 BOTIpOCaM,

CymHoCTh MeToAa. AMIEPOMETPUUYECKOE TUTPOBAHUE C AMITEPOMETPHYECKOTO METOA JUTS KOHTPOJIbHbIE
OJIHUM U JIByMS$I OJISIPU30BaHHBIMU 3JIEKTPOIaMU OTIpeeNeHns (hU3MKO-XHMHUECKHX paGoThI, TECT, BBIMOIHEHHE
XapaKTepUCTHUK (OTpeneeHue Kelc-3a/1aHns
MIPOM3BEACHUS PACTBOPUMOCTH H
KOHCTaHTBI HECTOHKOCTH KOMILIEKCHBIX
noHOB). IlpenmyriecTBa MeTo1a
Hroro 32 32 80
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6. OOpa3oBaTejibHbIE TEXHOJIOTHHI

TpaauunoHHble JeKIUH M NPAKTHYeCKHe (CeMHHAPCKHE) 3aHATUSI C HCIOJIb30BAHUEM
COBPEMEHHBIX HWHTEPAKTUBHBIX TEXHOJOTHH. JIeKMu C WCHOIB30BAaHUEM MYJIbTUMEIHITHBIX
NPe3CeHTAINH, JeKIMU-0ecebl, JIEKIUN-TUAIOTH, IBPUCTHUECKUE JICKIINH, JICKIIUU-BU3yaTU3allHH,
NPAaKTUYECKHUE 3aHATHI, CAMOCTOSITeNIbHAs paboTa CTYJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

Jlekuus-quanor — cojepKaHue MOAAETCS 4Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPBIE CTYIEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JICKIIUU.

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUIHBIX CPEACTB - caMblil 3 (HEeKTUBHBIN
crocob TOHeCeHUs BaXKHOM MHQpOpMAIMK MpU MyOIMYHBIX BbICTyIUIeHUAX. ClaiiI-mpe3eHTaluu ¢
UCIIOJIb30BAaHUEM MYJIbTUMEIUIHOIO O00O0pYIOBaHHUS MO3BOJIAIOT J(PQPEKTUBHO U HATISAIHO
NPEJCTaBUTh COJEPIKaHUE M3Y4aeMOIr0 MaTepHaia, BBIICINUTh U MPOMLIIOCTPHPOBATh COOOIICHNE,
KOTOPOE HECET MOYYHUTEIbHYIO0 MH(OPMAIHIO, TTOKA3aTh €€ KII0YEBbIE COACP)KATEIbHBIC IMyHKTHI.
Hcnonp30BaHWe WHTEPAKTHBHBIX JJIEMEHTOB IIO3BOJISET YCWINTh A()(HEKTHBHOCTH ITyOIUIHBIX
BBICTYTIJICHHUH, SIBJISIOIINXCS YaCThIO MPO()ECCHOHAIBHOM eI TeIbHOCTH PENoJaBaTelIsl.

OnnaiiH-ceMMHAP — Pa3HOBHUIHOCTH BeO-KOH(EpeHIUH, MPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTanuii uepe3 MHTepHET B pekuMe peanbHOro BpeMeHu. Kakaplii U3 y4acTHUKOB HAXOAUTCA
y CBOEr0 KOMIIbIOTEpa (CPEeACTBA CBSI3M), a CBA3b MEXy HMMHU MOJAJEpKUBaeTcs yepe3 MHTepHeT
MOCPEACTBOM 3arpy»aeMoro MpUIOKEHUs, YCTAHOBICHHOTO Ha KOMITBIOTEPE Ka)XJI0ro y4acTHUKA
(Zoom, Meet, Skype u ap.).

Buneoxondepennusi — ceanc BuneokoHpepenncssizu (BKC) — 310 TexHomorus
MHTEPAKTHBHOTO B3aMMOJICHCTBHS JBYX M 0ojee y4acTHUKOB 0Opa30BaTENLHOTO Tpolecca s
oOMeHa nHpopManueit B pealbHOM PEXHME BPEMEHHU.

Hcnons3yrores WHTCPAKTUBHBIE METO/IbI 00y4YeHUS: CUTYaIlMOHHBIE 3aja4u,
HCCIIEIOBATENIbCKUI METOA OOYyYeHHs, [elOBble WIphI, MOATOTOBKAa M MyOJWYHAs 3alluTa
pedeparos.

TexHosorust 3JIeKTPOHHOTO oO0y4deHusi (peanu3yercs NpU TIOMOIIU DIIEKTPOHHOMI
uH(popManmoHHo-o0pazoBarensHoi cpeanl (DMOC) COI'Y mpu ucnonb3oBanuu pecypcoB DbC,
IIPY TIPOBEICHUH aBTOMAaTH3UPOBAHHOTO KOMITBIOTEPHOTO TECTHPOBAHUS U T. JI.).

Hcnonp3ytorest GalIbHO-PEHTUHTOBAsI CUCTEMa OICHKH 3HAHWH, TEXHOJIOTHH C TPUMEHEHHUEM
JTUCTAaHIIMOHHOTO 00y4eHus Ha maatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buapl yueOHOH pabOThl MOTYT MPOBOAUTHCS JUCTAHIIMOHHO HA OCHOBE JIOKATBHBIX
HOPMATHBHBIX aKTOB.

- B memsx peanmu3anud  MHAWBUIYAIBHOTO MMOAXOJa K OOYYCHHIO CTYJCHTOB,
OCYIICCTBIISAIOMINX ~ YYEeOHBIH  Mpolecc M0 HHAWBHAYAIbHOW TPAGKTOPUH B  paMKax
HHIUWBHUIYaJIbHOI'O pa60qer0 Ij1aHa, U3y4YCHHUE ﬂaHHOfI JUCHUIIIIMHBI MOXKET OCYIICCTBIIATHECA UCPE3
HHIUBHUAYAJIbHBIC KOHCYJIbTAllUU IPCTIOAaBaTECId OYHO, B 4YacChl KOHCYJ'IBTaHI/II\/’I, 110 BHGKTpOHHOﬁ
1oYre, a TaKXkKe C HCIOJIb30BaHUEM Cisco Webex Meetings, miardopmbl ITUCTaHIIMOHHOTO
ob0yuenuss Moodle, nuunblii kabuner crymenta Ha noprane COI'Y, apyrux smementoB DMOC
Cory.

7. YueOHO-MeTOANYECKOe o0ecrieyeHre CaMOCTOSITeIbHON padoThl

CamocrosiTenbHass paboTa OOyYarOMIMXCS SBISIETCS OJHUM W3 BHUJIOB YYEOHBIX 3aHSTHH.
CamocTosTenbHast paboTa IPOBOJUTCS C LIEIBIO:
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e cucTeMaTH3allMd M 3aKPEIUICHHs IOJIYYEHHBIX TEOPETHYECKHX 3HAHUW W MPaKTHUYECKHUX
YMEHHI 00y4aronuxcs CTyI€HTOB;

yrayOJIeHus U paclIupeHHs TEOPETUUECKUX 3HAHUM;
e popmHupoBaHUS  yMEHHH  HKCIIOJIb30BaTh  HOPMATHBHYIO, IMPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIMIO U CTICLIHAJIbHYIO JIUTEPaTypy;
e bopMHupOBaHUS  CaMOCTOSITENIBHOCTH  MBIIUICHUS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3alluu;
® pPa3BUTHUA UCCIEAOBATEIILCKUX YMEHHIA.
CamocrosiTenbHas paboTa 00y4aronuxcs OCyIIECTBIISIETCS Ha MPOTSHKEHUU M3YUYeHUs Bce
JUCLHUILIMHBI B COOTBETCTBUU C YTBEPKACHHOM B YYEOHOM ILIaHE TPYIOEMKOCTBIO U COCTOUT H3:
® paboThl CTYJEHTOB C JIEKIIMOHHBIMU MaTepHallaMH, TMOMCKAa W aHaliu3a JIUTEepaTypbl U
3JIEKTPOHHBIX KICTOYHUKOB MH(OPMALIMU 110 33/1aHHOI TeMe;
® BBINOJHEHUS 3a/IaHUH JIJIs caMocTosATeNbHOK padoTel B OOC COT'Y;
® M3Y4YCHHUS TEOPETUYECKOro, MPAaBOBOTO U CTATUCTUYECKOTO0 MaTepuana Juisi MOJATOTOBKU K
1a00pPaTOPHBIM 3AHITHUSIM;
® MOATOTOBKH K dK3aMEHY.
Tembl 1 popMBI BHEAYTUTOPHOM CAaMOCTOSITEILHONU paboThl, €€ TPYJI0EMKOCTD COJIEPKaTCs B
pasnene 5, Tabun. S.1.

Memoouueckue ykazanus no opeaHu3ayuu CamoCcmosmenbHol pabomol cmyoeHmos

Buinonnenue mecmosvix 3adamuti. llepen HavyamoMm BBIIIOJHEHUS TECTOB CIIEAYET
BHMMATEJIbHO U3YYUTh TEOPETUUECKUN MaTepHall, NPOPEIIaTh 3a/1a4yu MO JAaHHOW TeMe U OTBETUTH
Ha BOIPOCHI, UMEIOIIUECS B yueOHUKE. BBIMOIHSSA TECTHI, CIeyeT UMETh B BUJLy, YTO OHU OBIBAIOT
CJIETYIOIINUX THUIIOB:

1. BriOop mpaBUIBHOTO OTBETa M3 4YHCIA MPEIIOKEHHBIX. B 3THX Tecrax HE0OX0IUMO
BBIOPATH OJIMH MPABWJIHHBIM OTBET M3 YKCIIA TIPEITI0KEHHBIX.

2. MHoxecTBeHHbII BbIOOp (0€3 MeTku). HeoOxonumo BeIOpaTh BCe MPaBUIIbHBIE OTBETHI
U3 YKCia NpeyIoKEHHbIX.

3. Tectsl cnuuenus. B 3Tux TecTax K psay BOMPOCOB HYKHO MOJA00PATh MPaBUIbHBINA OTBET
U3 YKCIa NpeI0KEHHbIX.

4. TecTbl paHXXKUPOBKHU. B 3TOM ciyuae HEOOXOAMMO PACIIONIOKHUTHh OTBETHI B IPABHILHOM
MOpSJIKE.

5. 3akpbIThie TECTHI. 37€Ch BapMAHTHl OTBETA HE MPEIJIArarOTCs, CBOM OTBET HEOOXOIMMO
BIIMCATh B T0JIE OTBETA.

Ilooecomoska HayuHo2o 00K1aA0a ¢ MyTbmMuUMeOutiHol npezenmayueti. JIokiiaa — nucbMeHHas
pabota oobemMom 10-18 meuyaTHBIX CTpaHWII, BBHIMOJHSEMAas CTYJICHTOM B TE€UEHHUE IJTUTEIHHOTO
cpoka (okoino Mecsna). Jloknaa — KpaTkoe TOYHOE M3JI0KEHHE CYIIHOCTH KaKoro-Jmbo BOIpoca,
TEMbl HAa OCHOBE HECKOJIbKMX TII€pPBOMCTOYHMKOB. JlOKIajg JOJKEH cojlepKaTb OCHOBHBIE
dakTUyecKkue CBEACHHUS M BBIBOABI MO paccMaTpuBaeMomy Bompocy. [lomumo pedepupoBaHus
MPOYUTAHHOMN JTUTEPATYpPhl, OT CTy/IeHTa TpeOyeTcs apryMEHTHPOBAHHOE M3NI0KEHHE COOCTBEHHBIX
MBICJIEH 0 pacCMaTpUBAaEMOMY BOIIPOCY.

Iloocomoska pegepama. Pedepar - KpaTKoe H3JIOKEHUE TNPEICTABICHHOW TEMBI B
MUCbMEHHOM BHJIe WK B (opMe MyOIMYHOTO JOKIaJa Ha OCHOBE CaMOCTOSITENIbHOTO H3yYEeHHUs
auTepaTypel mo teMme. PedepaT momoraer BbrIpabOTaTh HABBIKM W MPHEMBI CaMOCTOSTEIHHOIO
HAYYHOTO MOWCKA, TPaMOTHOTO M JIOTUYECKOTO U3JI0KEHUSI M30paHHOU MPOOIEMBI i CITOCOOCTBYET

12



NPUOOILIEHUIO CTYJEHTOB K Hay4yHOW nesarenbHocTH. [lomumo pedepupoBaHus NpoOUYUTAHHOM
JUTEPATyphl, OT CTyIEHTa TpeOyeTcsl apryMEHTHPOBAHHOE M3JIOKEHHE COOCTBEHHBIX MBICIEH MO
paccMaTpuBaeMOMY BOIIPOCY.

[TocnenoBarenbHOCTH PabOTHI:

1. Br16op tembl uccnenosanusi. Tema pedepara BeIOUpaeTcsi CTYJJICHTOM Ha OCHOBE €ro
HAy4YHOT0 HHTepeca. Takxke MoMolbs B BEIOOpE TEMbI MOXKET OKa3aTh MPENOAaBaTeb.

2. [InanupoBanue wuccienoBaHus. Bxirodaer cocTaBieHHE KaJeHAAPHOrO IJIaHa
HAY4YHOT'O UCCIIEJJOBaHMS U IJIaHa IpeanoiaraeMoro pedepara. KanengapHelil 1ian ucciaea0BaHus
BKJIIOUAET CJEAYIOLIUE BJIEMEHTHI: BBIOOp M (opmynupoBaHue Mpoliembl, pa3paboTka IUIaHa
UCCIICIOBaHMS U

3. [IpenBaputensHOro IUIaHa pedepaTa; cOOp M HM3yYCHHE HCXOJIHOTO MarepHaa,
MOWCK JUTEPaTyphl, aHAIM3 COOPAaHHOTO MaTrepwala, TeopeTHYecKas pa3paboTka MpoOIEMBL;
cooOIieHne O TpeABapUTENbHBIX pe3ybTaTaX HCCICAOBaHMS;, JHUTEpaTypHoe OQopMIICHHE
HCCJIEIOBATENBCKOM MpoOIeMbl; 00CykIeHne padoThl (Ha CEeMUHApe U T. I1.).

4. [Touck u wu3ydeHue nutepaTypbl. s BbISBIEHUS HEOOXOIMMOM JIUTEPaTyphl
cienyer oOpaTUThCs B OMONMOTEKY WM K mpenojaBarento. [logoOpaHHyio nutepatrypy cienyer
3apuxcupoBats cornacHo ['OCT mo 6ubnuorpaduueckomMy ONMUCAHUIO MPOU3BEACHMI neuaTu. J{is
pa3zpaboTku pedepara JOCTATOYHO HM3yuYeHHE 4-5 BaKHEHUIIMX CTaTe 1Mo W30paHHOU mpobiieMe.
[Tpr w3y4eHHUH JUTEpaTyphbl HEOOXOIMMO BBIOMPATH MAaTEpPUA, HE TOIBKO IMOATBEPIKIAIOIIUI
MO3HIIMIO aBTOpa pedepara, HO M MaTepUaIl IJIsl TIOJTEMHUKH.

o. OO0pabotka marepuana. [Ipu oOpabOTKe MOMYyYEHHOrO0 MaTepuaia aBTOP IOJDKCH:
CUCTEeMAaTHU3UPOBaTh €ro IO pasjlielaM; BBIABUHYTH M OOOCHOBAaTh CBOU THIIOTE3bI; OMPEICIUTH
CBOIO IO3UIMIO, TOUKY 3PEHHUS MO paccMaTpUBaeMoOi MpobdiieMe; yTOUYHUTh O0BEM U COACpKAHHE
MOHITHM, KOTOPHIMU MPUXOJUTCS ONEPUPOBATh TMpH pa3paboTke TeMbl; CcHOpPMYITUPOBATH
OTIpe/ieNieHUs] 1 OCHOBHBIE BBIBOJIbI, XapaKTEPU3YIOIINE Pe3yIbTaThl UCCIEIOBAHMUS; OKOHYATEIHHO
YTOYHHUTH CTPYKTYpY pedepata.

6. Odopmnenne  pedepara. Ilpu  odopmienun  pedepara  pexoMeHAyeTCS
MPHUICPKUBATBCS CIIEAYOMUX MpaBwi: CleayeT MucaTh JUIIb TO, YeM aBTOP XOYET BBIPA3UTHh
CYUIHOCTh Tpo0JIeMBbl, ee JOoruKy; [Iucare cTporo mocienoBaTeiabHO, JOTUYHO, JTOKa3aTeNbHO (IO
cxeMme: Te3uc — 00OCHOBaHME — BBIBON); IlmcaTh sipko, 0Opa3HO, KMBO, HE TOJIBKO BCKPBIBas
UCTUHY, HO U OTpa)kas CBOI [MO3UIMIO, MPOIMAaraHaupys MOJydeHHbIe pe3ynbTathl; [lucath
OCMBICIICHHO, COONo/lasi TpaBWia TpaMMaTHKH, HE 3JI0ymoTpeOissi HayKooOpa3HBIMH
BBIPAKCHHUSIMH.

Pedepar BrimonHseTCS B COOTBETCTBUU C TPEOOBAaHUSMHU CTaHIAPTOB, Pa3paOOTaHHBIX IS
JIAHHOTO BHJA JOKYMEHTOB. Pabora nomkHa OBITH BBINONHEHA Ha Oenoil Oymare CTaHIapTHOTO
mucta A4. Tekct AomkeH OBITh OTHEYAaTaH Ha KOMIBIOTEPE B TEKCTOBOM penaktope Microsoft
Word u orBewarb creayromuM TpeOOBaHHUSAM: MapaMeTpbl MOJEH CTpaHUIl JOJHKHBI OBIThH B
npejenax: BepxHee u HmwkHee — o 20 mm, npaBoe — 10 MM, jgeBoe — 30 MM, mpudt — Times New
Roman , pazmep mpudra — 14, MeKCTpOUHBIN UHTEPBA — MOTYTOPHBIA. JIeHTa MpUHTEpa — TOIHKO
yépHoro 1Beta. Hymeparus ctpanunl B pedepare HODKHA OBITh CKBO3HOW, HAayMHAS C TpeThei
ctpanuiibl. Homep mpoctasisiercst apabckumu nudpaMu BBEpXy KaxKJ10i CTpaHUIIBI CIIPaBa.

[Tpu u3noxeHnn MaTepuaga HEOOXOAUMO MPUIEPIKUBATHCS IPUHATOTO TUIAHA.

bubnmuorpadudeckuii CIMMCOK COCTaBIsE€TCS HAa OCHOBE HWCTOYHHMKOB, KOTOPBIE OBLIN
MPOCMOTPEHBI W WM3yYEHBI CTYJICHTOM TPH HamucaHuM pedepara. J[aHHBIM CIHUCOK OTpaxkaer
CaMOCTOSITENIFHYIO TBOPYECKYIO pabOTy CTYJEeHTa, YTO TIO3BOJIIET CYIUTh O CTEIEHH ero
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MOATOTOBKM W yriayOJleHHH B BbIOpaHHYIO TeMaTuKy. Bcs wHcnonb3oBaHHas JuTeparypa
pa3Meliaercs B CIEAYIOUIEM IOPSIKE: 3aKOHOJATENIbHBIE AKThl, IIOCTAHOBJIEHUS, HOPMaTUBHbIE
JOKYMEHTBI; B yueOHasi JuTepaTypa B ai()aBUTHOM TMOPSIKE, 3aT€M CPEACTBA MEPHOAMYECKON
neyaTy B an(aBUTHOM MOPSIKE; HCTOYHUKH U3 ceTh VIHTepHeT.

Memoouueckue pexomenoayuu no co30anu0 myarbmumeoutinou npesenmayuu. CTpykTypa u
coJlep)KaHue MPE3eHTAlMU — 3TO JIMYHOE TBOPYECTBO aBTOpa. lloje3Ho Hcmoiab30BaTh MIA0JIOHBI
oopMIIeHUS TSI TOATOTOBKH KOMITBIOTEPHOM MPEe3eHTAIINH.

Crnaiipl JKelaTeabHO HE Meperpykarb TEKCTOM, Jydlle pa3MeCTUTh KOPOTKHE Te3uchl. Ha
cnaiax HeoOXOIMMO JI€MOHCTPUPOBATh HeOoblIne (PparMeHThl TEKCTa JOCTYIHbIC AJI YTEHUs
Ha paccTossHur; 2-3 dotorpaduu wim pucyHka. Hanbonee BayKHBINM MaTepHa JIydIle BBIJCIUTS.

Tabnuupl ¢ TUPPOBHIMU JTAaHHBIMH ILJIOXO BOCIIPHHHMMAIOTCSI CO CIIAI/IOB, B 3TOM CIllydae
U(ppPOBON MaTepHal, o BO3MOKHOCTH, JTy4Ille IPEICTABUTH B BUIE TPAPHUKOB U AUATPAMM.

He cnenyer m3nuiiHe yBIEKaTbCS MYyJIbTUMEIUHHBIME d(dexTtamu aHuMaui. OcoOeHHO
He)KeNaTeNbHbI Takue 3PQPEeKThl KaK BbUIET, BpallleHUE, BOJIHA, TOOYKBEHHOE IMOSBICHUE TEKCTa U
T.4. OnTumanbHas HacTpoiika 3(h(PeKToB aHMMAalUKU — TOSABIEHUE, B MEPBYIO OYEPEb, 3aroJI0BKa
crnaiifa, a 3aTeM — TeKkcTa 1o ab3anaM. [Ipu 3ToM eciiu HECKOJIBKO CIaiiIoB UMEIOT OJMHAKOBOE
Ha3BaHUE, TO 3ar0JIOBOK CJIaii1a JOJIKEH IOCTOSHHO OCTABaThCs HA SKpPaHE.

UroObl 00ecreYnTh XOPOIIyI0 YHUTAEMOCTh IMPE3EHTAMA HEO0OXO0AUMO TOA00paTh TEMHBIN
BeT GoHa U CBEeTIbIN 1BeT mpudTa. Hempss Takke BRIOMpaTh (YOH, KOTOPBIN COACPKUT aKTUBHBIN
PHUCYHOK.

XenarenbHO MOArOTOBUTH K KaXKJOMY CJaiiJly 3aMETKHU 1O JIOKJIaTy. 3aTeM pacredaraTh Ux
Y UCIOJI30BaTh IPH MOATOTOBKE WM HA CaMOW IMpe3eHTauuu. MOXHO pacrnedaratb HEKOTOPhIE
KJIFOUEBBIE Clailibl B KAUECTBE Pa3/IaTOYHOr0 MaTepualla.

HeoOxonumo o00s3aTensHO coOMIOAaTh €OUHBIA CTUIB O(OPMIICHUS MPE3CHTAlUU WU
00paTuTh BHUMAHUE HAa CTUIMCTUYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh claipl. JTO IMO3BOJUT OBICTPO OOpaIiaThCsi K KOHKPETHOMY
claiiy B ciydae He0OXOAMMOCTH.

PexoMenmanuu 1o coaep:kaHuio U CTPYKTYpE CIANA0B MyJIbTUMEIUITHON NPE3CHTAIUN:

1-i1 cnaiin (TUTYJIBHBIN), HA (OHE KOTOPOTO CTYAEHT MpeicTaBisieT Temy npoekra, PO u
HAy4YHOT'O PyKOBOJUTEIIS.

2-11 cnaiin. Bxirodaet B cebst 00BEKT, MPEIMET U TUIIOTE3Y UCCIIEOBAHUS.

3-11 cnaiin. ConepUT Lenb U 337a4M uccienoBanus. Llenb npoekra gomkHa ObITh HamyucaHa
Ha 9KpaHe KpYNHbIM HIpUPTOM. 37ech Ke, eclIu MO3BOJISET MECTO, MOXHO HAamHMcaTh M 3a/lauH.
3agaun MOTyT OBITh IPEACTABJICHBI U Ha CIEIYIOLIEM CIale.

4-ii - cnain. ComepKUT CTPYKTYpY paboThl, KOTOPYIO MOYKHO NPEAOCTaBUTh, HAIPUMED, B
BUJE rpaduueckux OJOKOB CO CTpelKaMH. A Takke — MepedyrclieHue MPUMEHSEMBbIX METOIO0B U
METOJTUK.

5-ii - cnaiia. IlpencraBnsieTcs coiep)KaHWE W TEOpPETHYECKash 3HAYMMOCTh npoekrta. CyThb
pemraeMoii mpoOieMbl MOXKET OBITh MpEACTaBI€HA B BUIE CXeM, TaOJHI], JuarpamM, rpadukos,
dororpaduii, pparmentoB ¢puiabmoB U T.I. Ha TeopeTHueckyro 4acTh NpEACTaBIEHUS IMPOEKTa
JIOJDKHO OBITH CO3/JaHO HECKOJIBKO CIIAi/10B.

6-i1 - cnaiin. Bo3MOXHOCTH NMpPUMEHEHHs pe3ysbTaToB padoThl Ha mpakTuke. Ha 3Ty Temy
TaK)Xe JOJDKHO OBITH HECKOJIBKO CJIAliIOB.
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7-ii cnaitn. ['maBHBIC BBIBOJBI, HTOTH, PE3yJILTAThI MPOCKTA IEIecO00pa3HO MOMECTUTh Ha
oTnenbHOM cnaiae. [lpu 3ToM He cleayeT MmepeducisTh TO, YTO OBUIO CAENAHO, a JTAKOHHYHO
U3JIOKUTH CYTh 3HAYMMOCTH TPOEKTA WM MOTyUYEHHBIX PE3yIbTaTOB UCCIICOBAHMUS.

[Tocnennuii cnaiia. B KOHel Npe3eHTalMM KEIaTeIbHO IOMECTUTH CIIAJ C TEKCTOM
«Cnacu00 3a BHUMaHHE!».

YyeOHass JUTEeparypa M METOJWYCCKUH Marephall IO OPraHHU3allMk CaMOCTOSTCIIbHOMN
pabOTBI  CTYJCHTOB OTpakeHbI B pabodueid nporpamme  aUCHUIUIMHBI  «COBpEeMEHHBIC
JIEKTPOXMMHYECKHAE METOJIbI aHAIM3a» M Ha caiTe JaucTtaHimoHHOoro odydenus COI'Y ruromraaka
cucreMbl «KMOODLE» 1o cesiike: http://Ims.nosu.ru/.

8. OueHoYHbBIE CPpeACTBA /ISl TEKYIIero KOHTPOJIS yCIIeBAeMOCTH, py0e:KHO#l aTTecTAlMHU H
NPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHHS JMCIHIIJIMHbI

8.1. OueHouHbIe cpeACTBA AJs1 POBEIEHUS TEKYLIero KOHTPOJIS yCIeBaeMOCTH

Ha3nadeHue OIICHOYHBIX CPEACTB TEKYIIEr0 KOHTPOJIS - BBIABUTH CPOPMHPOBAHHOCTH
komnerennui OIIK-1, OIIK-2, I[TK-2.

OO0pa3ubl OnjieTa KOHTPOJISA MaTepHaJia K KOHTPOJILHOM padore
no teme " BBenenue B anekTpoxumudeckue meto sl aHanuza (OXMA). Knaccupukanus DXMA,
UX 0COOEHHOCTH, YyBCTBUTEIBHOCTh, TOYHOCTh, pa3pelliaronias CiocOOHOCTh. TeHaeHIH 1
nepcrekTuBsl pazsutust D XMA. IlyTu nosbleHns 4yBcTBUTENbHOCTU. OnpeersseMble
KOMIIOHEHTHI. BelecTa, Melaronue npoBeJeHuIo aHain3a. TpeboBaHus, IpeaAbsBIsieMble K
NOJroToBKe Mp0o6. OCHOBHBIE CTAJMH HNEKTPOXUMHUYECKOT0 aHaIu3a"

Bapuanm 1

1. Tlepeuncnute OCHOBHBIE SJIEKTPOXUMHUYECKHE METO1bI aHanu3a (OMA).

2. HazoBure wHambomee mepcrektuBHBIA OMA u  paiite  0O0OCHOBaHHE
11€J1eCO00Pa3HOCTH €r0 NPUMEHEHHUS.

3. CdopmynupyiiTe NpUHLUI, JeXalIMH B OCHOBe Kiaccupukanuu OMA,
pexkomenioBanHoi MIOITAK?

4. Tlpennoxure cxeMy 3JEKTPOXUMHUECKOW s4YeWkH (Lenu) C IMEepeHocoM,
COCTOSILIIETO U3 CEpPEeOPSIHOT0 HMHIUKATOPHOTO 3JIEKTpoJa U KaloOMEeIbHOIro

QJICKTpOJa CPAaBHCHUA.

Bapuanm 2

1. ComocraBbTe 4YYyBCTBHUTENHbHOCTH OMA ¢ XUMHYECKUMU U JAPYTUMHU
WHCTPYMEHTAIbHBIMA METOJAMHU.

2. YKaxuTe TUarna3oH KOHIICHTPAIUH, MPU KOTOPBIX MPOBOMATCS aHATUTHYCCKHE
U3MEpeHHs ¢ momMoIs OMA.

3. Kakme ¢u3uyeckne mnapaMeTpbl HCIIOJIB3YIOTCS B Ka4eCTBE aHAIUTHYICCKUX

CHUTHAJIOB B JJICKTPOXUMHUYCCKHUX I/I3MepeHI/I$IX?
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4. Ilpennoxxure cXxeMmy DJJIEKTPOXMMHMUYECKON s4YeMku (Lenu) ¢ IMEepEeHOCcoM,
COCTOSILIETO U3 CEpPeOpSHOr0 MHIMKATOPHOTO 3JIEKTPOJa U BOJOPOIHOIO
3JIEKTPOJA CPABHEHUS

Bonpoch! 1J1s1 CAMOKOHTPOJIsAA
no teme " BBenenue B anekTpoxumudeckue Meto sl ananuza (9XMA). Knaccuduxanus IXMA,
UX 0COOEHHOCTH, YYBCTBUTEIILHOCTh, TOUHOCTH, pa3peliaonas criocoOHOCTh. TeHaeHInu 1
nepcnekTuBsl pazButuss DXMA. IlyTu noBbliieHHs YyBCTBUTENbHOCTUH. OnpeesseMble
KOMIIOHEHTHI. BemecTBa, Memmaronue npoBeeHnto aHanuza. TpeOoBaHus, MpeabsBIsIeMbIe K
NOJAroToBKE MPp00. OCHOBHBIE CTAJMH NEKTPOXUMHUYECKOI0 aHaIu3a"

Jlaiite onpenesieHne 3JIEKTPOXUMUYECKUM METOAAaM aHaAJIMN3a.
Knaccuukanus 3eKTpoXUMHUYECKUX METOI0B aHAIU3a.

Ha yeM OCHOBaH KyJIOHOMETPUYECKHI METOJ aHaIHu3a?

CyIHOCTb U Pa3HOBUAHOCTH 3JIEKTPOrPaBUMETPUUECKOI0 aHAJIN3A.
KaxoBa ocHOBa MOTEHIIMOMETPUYECKOTO aHaIn3a?
UyBCTBUTEIBHOCTh, TOYHOCTB, pa3peliaronias cnocoonocts IXMA.
Tennenuuu u nepcrnekTuBbl pazsutus DXMA.

ITytu noBelieHus 4yBCTBUTENBHOCTH DXMA.

. OnpenensieMmbie KOMIOHEHTH DXMA.

©oNe Ok wDdE

10. BemiectBa, Meriarolye MpPOBEIEHUIO aHAIM3a PA3IMYHBIMU  3JIEKTPOXMMUYECKHUMHU
METOJaMHU.

11. TpeboBanus, npeabsABIsiEMble K TOATOTOBKE MTPOO ISl AIEKTPOXUMUYECKOTO aHAIH3a.

12. OcHOBHBIE CTaIUU IEKTPOXUMHUUECKOTO aHAIIN3A.

13. Mecto u pob DXMA cpenu apyrux MeTogoB aHaim3a. COBpeMEHHOE COCTOSIHUE METO/1a U
o0JyacTu MPUMEHEHHUs, 3HAYEHUE U MECTO CPEJIU APYTUX aHATTUTHUECKUX METOOB.

JleMOHCTPALlMOHHBIH BAPHAHT TECTA VI BXOJHOT0 KOHTPOJIsI
no teme " BBenenue B anekTpoxumuueckue Meto bl aHanuza (OXMA). Knaccugpukanus OXMA,
UX 0COOEHHOCTH, YYBCTBUTEIILHOCTh, TOUHOCTD, pa3peliarolas ClioCOOHOCTh. TeHIeHIIMM U
nepcnekTuBsl pazButus D XMA. IlyTu nosblieHns 4yBcTBUTENbHOCTU. OnipeenseMble
KOMITOHEHTHI. BemiecTBa, Memaroiue npoBeieHNI0 aHanu3a. TpeboBaHus, IpeabsBIsieMble K
MOATOTOBKE MP00. OCHOBHBIE CTAINH YJIEKTPOXUMHYECKOTO aHam3a"

Camvlm 4ygcmeumenbHolM 2NeKMpPOXUMUYECKUM MEMOOOM AHAU3A ABTIAEMCH.:
a) TOTEHIIMOMETPHUYIECKOE TUTPOBAHKE
0) HOHOMETpHS
B) KJIacCHUYECKasl MOJSIporpadust
') HHBEPCUOHHAsSI BOJIbTAMIIEPOMETPHS

Konuuecmeo snexkmpuuecmea uzmepsirom:
a) aMIepMeTpaMu
0) BOJIbTMETpaMHU
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B) HOHOMEpaMHU
T) KyJIOHOMETpaMu

Kakoil pazoen snekmpoxumuueckux Memooos ananiuza eKiouaen AMnepoMempuiecKoe
mumposaHue?

a) OTCHIIUOMETPHSI

0) KyJIOHOMETPHS

B) BOJIbTAMIICPOMETPHSI

') KOHIYKTOMETPHSI

I[eMOHCTpaIIHOHHLIﬁ BapUaHT CUTYAallUOHHBIX 3aJ1a4

Ha BonpTammepomerpuieckoe ucciaenoBanue Obiia B3sTa mpoda oobemom 100 mi1, yrapena
no 20 mn u paszbaBieHa (OHOBBIM AIEKTPOJIMTOM. Ha BoibTammeporpamMmax XOJOCTOH HpPOOBI,
npoObl aHaNM3UpPyeMOl BOIbI M Mpod aHamuzupyemoil Boabl ¢ goOaBkamu 20, 40 u 60
MHKDOJIUTPOB (MKJI) CTAaHIapPTHOTO PAacTBOPa CONM CBMHIIA C KOHIIEHTpaluel noHoB Pb2* 10mr/n
BBICOTA MHUKOB COCTaBHUJIA:
xoJoctas mpoda — 4 MM;
uccieayemas nmpooda — 43 M,
uccneayemas npooa ¢ 106aBkoit 20 MKJI CTaHAaPTHOTO pacTBopa — 81mm;
uccneayemas nmpoda ¢ 1o6aBkoit 40 MK craHAapTHOTO pacTBopa — 115 Mm;
uccneayemas mpooa ¢ 106aBkoit 60 MK cTaHAapTHOTO pacTBopa —145 MM.

[Io pe3ynapTatam BOJBTAMIIEPOMETPUYECKOTO HCCIEAOBAaHUS IOCTPOIMTE 3aBUCUMOCTD
BBICOTHI THKa (KOTOpas MpONOpIHOHAaIbHA cuie AU(PPY3HOHHOTO TOKA, T.€. AHAIUTUYECKOMY
CUTHAJly B METO/I€ BOJIbTAMIIEPOMETPUHU) OT KOHILIEHTPALMU CTaHAAPTHON n00aBkM (MI/1) U
rpaduuecky onpeeIuTe KOHIEHTPAIHIO (MI/T) HOHOB cBUHIA Pb?* B nccnemyemoit mpobe.

Cmyoenmovl  npeonodcunu  ewje  HeCKONbKO  MemoOo8  UCCIe008aHUs  Npoobl:
KVJIOHOMempuiecKkoe mumposanue, KOHOYKMOMEeMPUYECKULl Memoo u memoo oughghepeHyuaibHoll
nonapoepaguu.  Ilpenooasamens  ommemun,  4mMO  NPABUNbHLIM  AGIAEMCA  Memoo
ougpgepenyuanvroii noaapocpaguu. Ilouemy nenpuemnemvr opyeue memoovl, a NOOXOOAUUM
ae1s1emcsi Memoo oughgepenyuanvrol nospospagduu?

JdeMOHCTPAIMOHHBIH BAPHAHT Kelc-3alaHus

B ocHoBe KoOHUENUuM MeToJa KOHKPETHBIX CHUTyauuid (Keilc-merona) sBisieTcs
MPAKTUYECKOE 3aHSATHE, HAIlEJIEHHOE Ha (OPMUPOBAHUE Y CTYACHTOB MPOPECCHOHATBHBIX KauecTB
PYKOBOJUTENS AHAJIUTUYECKOW JIA0paTOpUM, HABBIKOB W YMEHHUH Yepe3 MOJEeIUpPOBaHHE
MPAKTUYECKHUX JACHCTBUI B yCIOBUSAX YU€OHOTO 3aHATHS.

[IpousBosacTBeHHass cutyauusi (KeHcC)—HTo 3P GEeKTUBHBIA crnoco0  MOJAEIMPOBAHUS
IPOTHO3UPYEMBIX MPOU3BOJICTBEHHBIX cuTyaruil. [Ipobiemaruka keiicoB O6iu3ka k mpobiemam, ¢
KOTOPBIMH OYyTyIIMM XUMHUKaM-aHaJTUTHKAM TPUIETCS CTOJNIKHYTHCS B PEaTbHOM KU3HU.

Ilpumep ketic-3a0anus. Conepxkanune cyinbduma Hatpus NazS B cynbaTHOM UYepHOM
HIeJIOKe XUMUK-aHAIUTUK MPOBOAMI METOAOM MOTEHIIMOMETPHUYECKOro TutpoBaHus. Mcxomnbrit
menok ObuT pazbaBiaeH B S50 pa3, 3arem Oblma orobpana ammkBota 10,0 M. AjukBoTa
ortutpoBbiBaack 0,1 MOmb-3KB/I pacTBOpOM HHTparta ammmakata cepedbpa [Ag(NH3)2]NO3,
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KOHTPOJIMPYSI M3MEHEHHE MOTEHIMalla TUTPYEMOH CHCTEMBI C IOMOUIBIO CyibduacepeOpsiHOro
MH/IMKAaTOPHOTO 3JIEKTPO/Ia OTHOCUTEIBHO XJIOPCEPEOPSHOTO IEKTpoJa cpaBHeHUs. B pesysnbrare
aHanu3a OblIa MOIyYeHbI CIICAYIONIas 3aBUCUMOCTh TMOTEHIIMala 0T 00beMa TUTPAHTA:

Viurp., M1 | 0,2 0,4 0,5 0,6 0,8 0,9 1,0 1,1 1,2 1,3 1,4

-EbemV 680 | 640 |[625 |595 |573 |540 410 | 310 | 200 | 150 | 149

3anaHus:

1. IToctpoiite qudhepeHIHATHEHYIO KPUBYIO TOTCHIIMOMETPUIECKOTO TUTPOBAHHUS.

2. ITo 00BeMy M3PACXOJOBAaHHOTO PacTBOpa HUTpaTa aMMHaKaTa cepedpa B KOHEUHOU TOUKE
tutpoBanus (KTT) ompenenute koHmeHTpamuio cyinbduna Hatpus Na2S (B r/1) B UCXOAHOM
LIEJIOKE.

3. Ilpemyioxkute Kakue METOAbI OMpeleieHHsl Cylb(uaa HaTpHUsi MOT €lIe HCIOJb30BaTh
XUMUK-aHAIUTHUK.

8.2. OueHo4HbIe CpeACTBA JIsl MPOBeeHHs Py0e:KHOM aTTecTaluu

HpnMeprle TECTOBbIC 3aJaHUA

Home%muomemputtecxuﬁ Memoo OCHOBAH.:

a) Ha M3MCPCHUHU PA3HOCTH PABHOBCCHBLIX INOTCHHHUAJIOB IMPAKTUYCCKHM B OTCYTCTBHUC TOKa
MECKAY UHAUKATOPHBIM 3JICKTPOAOM U JJICKTPOJAOM CPABHCHUAA,

6) Ha MU3MCPCHUHU PA3HOCTH PABHOBCCHBIX IMMOTCHIHUAJIOB B IIPUCYTCTBUHU TOKAa MCKIAY
HHAUKATOPHBIM 3JICKTPOJAOM H JJICKTPOAOM CPpAaBHCHUA,

B) Ha UBMCPCHUUN TOKA MCIKAY NMHAUKATOPHBIM 3JICKTPOAOM U 3JICKTPOAOM CPABHCHMUA,

F) Ha UBMCPCHUU NTOTCHIHAJIA HHAWKATOPHOI'O 3JICKTpOJa

Tunvl UHOUKAMOPHBIX INEKMPOO08, UCHOTIL3YEMbBIX 8 NHOMEHYUOMEMPULL:
a) CTeKJISTHHBII
0) MIaTUHOBBIHA
B) XJIOpcepeOpsHbIN
I') yIIIepOJHBIN

brox 3]Z€Kmp0xuMull€CK01/7 SAYeUKU COCMOUM U3:
a) MHJANKATOPHOTO 3JIEKTPOIa
0) S7eKTpoIa CPAaBHEHHS
B) MOTEHIIMOMETpPA
') CTaKaHYMKa C aHAJTU3UPYEMBIM paCTBOPOM

Tomenyuan uHOUKAMOPHO20 INEKMPOOA 3A8UCUM O
a) IPUPOJIBI PACTBOPUTEIIS
0) OKpacKu pacTBopa
B) MPO3pPavyHOCTH pacTBopa
') aKTUBHOCTH MOTSHIIMAIONPECISIFONIMX HOHOB 10 ypaBHeHUI0 HepHcTa
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CmeknanHblil 31eKmpoo A611emcs NpUMepoM:.
a) MeMOPaHHOTO MJIEKTPO/Ia
0) pa3HOBUHOCTH METAJUINYECKOTO IEKTPOJA
B) HOHOCEJIEKTUBHOTO 3JIEKTPOa
I') CTEKJIOYTJIEPOJHOTO 3JIEKTPoAa

Ilpasuna pabomsi co cCMeKIsIHHbIM 1EKMPOOOM:

a) Tepe] MCIOJIb30BAaHUEM CTEKIISTHHbIE MEMOpaHHBIE 3JIEKTPOABI cieayeT Boiaepkarh B 0,1
MOJIB/JT pacTBOPE XJIOPOBOJOPOAHON KUCIOTHI

0) mepen WCIONB30BaHUEM CTEKIISIHHbIE MEMOpaHHBIC 3JEKTPOJbI CIEAYET BbIIEPKaTh
HEKOTOpPOE BpeMsi B BOJIE

B) IIpU MEPEXO0Je OT OJHOTO PACTBOpa K JIPYroMy BBITHPATh OyMaroil MOHOUYBCTBUTEIBHYIO
MeMOpaHy

I') IEPHOANYECKH IPOBOJUTH CYIIKY JIEKTPOIOB

Tomenyuomempuro ucnonvsyom 01s onpedenerus pH
a) BOJIbI
0) pacTBOPOB JIEKAPCTBEHHBIX BEIIECTB
B) CyXOT'O PaCTUTEIHHOTO CHIPhS
) Masei

Tlomenyuomempuueckoe mumposanue OCHOBAHO HA ONpedeleHUl MOYKU IKEUBAIEHMHOCU NpU
NPOGedeHUU XUMUUECKOU PeaKyuu Mexicoy MmumpaHmom u OnpeoeisieMblM 6eujecmeom nymem:

a) U3MEpEHHUsl B MPOLecCe TUTPOBAHMSI JIEKTPOJBIKYILEH CHUJIbl CHELMAIbHO MOA0OpaHHOM
JJIEKTPOIHON Napbl

0) ompeienieHUs pe3KOro U3MEeHeHus (CKayka) MOTEeHIMala HHAUKATOPHOTO JIEKTPoa

B) OIPEEICHHS PE3KOr0 N3MEHEHHsI (CKauKa) IMOTEHIMANa MIEKTPOa CPABHEHUS

T') UCII0JI30BAHUS IPAayUPOBOYHOIO rpaduka

Memoo nomenyuomempuiecko2o mumposanus Modicenm Oblmb NPUMEHEH:
a) B cJlydae TUTPOBAHUS OKPAILICHHBIX PACTBOPOB
0) B ciryyae TUTPOBaHMS MYTHBIX pacCTBOPOB
B) NIPH OTCYTCTBUHU MOAXOJIAIIET0 HHANKATOPA
I') IPU OTCYTCTBUU XUMHUYECKON PEAKLIUU MEXAY TUTPAHTOM U OIPE/esieMbIM BEILIECTBOM

IIpeumywecmea nomenyuomempuu 3aK104AI0OMCA:
a) TpeOyeTCsl HaTMYKE TOJIBKO OJHOTO IEKTPoJa
0) mpuMeHsieTcs B Cily4yae TUTPOBAHUS OKPAIIEHHBIX U MyTHBIX pacTBOPOB
B) BBICOKAsl 4YyBCTBUTEIBHOCTh
I') HU3Kasi CTOUMOCTh 000pYy10BaHHS

8.3. OueHo4HbIe CpeACTBA A5 MPOBEJAEHUs NPOMEXKYTOYHOI aTTecTalluU
Bonpocsl k 3auery

e Mecrto u ponp DXMA cpemu npyrux MeroaoB aHanmza. Knaccudpuxamusa DXMA, ux
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0COOEHHOCTH, YyBCTBUTEIbHOCTb, TOUHOCTb, Pa3pelIatomias ClioCOOHOCTb.

e [lpumenenne DXMA B mOpakTUKE aHalW3a: HAYYHBIE HCCIEAOBAHUS, MPOMBIIUIEHHOCTb,
HKOJIOTHS, MEAMIMHA, PELICHHE COBPEMEHHBIX MPOOJEM aHAIUTHYECKOM XUMHHU. TeHACHIUH U
nepcrneKkTuBbl pa3BuTus D XMA.

e Ilytu mnoBeimeHus uyBcTBUTENbHOCTH JDXMA. OrnpenensiemMble KOMIIOHEHTHI. BermiecTsa,
MeLIAIoLMe TPOBEACHUIO aHAIU3A.

e TpeGoBaHuUs, IPEIBIBISEMBbIC K TOATOTOBKE P00 st IXMA.

. Konnykromerpuueckue MeToabl aHanu3a. llpuHmMnel u  Kkiaccuukanus MeToja.
Arnmnaparypa U TeXHHKa KOHIYKTOMETPUUYECKUX n3MepeHuil. OCOOEHHOCTH KOHAYKTOMETPUYECKOTO
METO/Ia aHAJIN3a, IPEUMYILECTBA U HEIOCTATKHU.

. DNEKTPONPOBOJHOCT,  PACTBOPOB  IJEKTPOIUTOB  (ylenbHas,  SKBUBAJICHTHa,
MOJIEKYJISIpHasl). 3aBUCHUMOCTb  3JIEKTPOIPOBOJHOCTH OT 3KCIEPUMEHTAIBHBIX I1apaMETPOB
(mpupObI HOHOB U PACTBOPUTEIS], KOHLIEHTPALUU, TEMIIEPATYPHI U Ap.).

. IIpsimast koHyKkTOMETpHS. [IpMeHeHne TpsMOil KOHAYKTOMETPUU.

J OmnpeneneHue 3JIEKTPONPOBOJHOCTU CJIA0BIX 3JIEKTPOJIUTOB, KOHCTAHT JMCCOLMALINU
CMa0bIX KHCIOT M OCHOBAHHM, PAaCTBOPUMOCTH MaJOpPAaCTBOPUMBIX COEIMHEHUI, cOocTaBa U
KOHCTaHTbl YCTOMYMBOCTH KOMIUJIEKCHBIX COEUHEHU.

. Konaykromerpuueckoe TutpoBanue (KT). Peakiuu, ucnonszyemsie B KT. Kpusie KT mo
METOJly HEWTpallM3allid, OCaXJCHUSA, KOMIUIEKCOOOpa30BaHUS, OKHMCIEHUS-BOCCTAHOBIICHHUS.
TutpoBaHre MHOTOKOMIIOHEHTHBIX CMECEH AIEKTpOoauTOB. HeBogHOE TUTpOBaHUE.

. XPpOHOKOHAYKTOMETPHS.

. BricokouacTOTHOE KOHJYKTOMETPUYECKOE TUTpOBaHUE (MPUHLUII METOJa, ammaparypa,
KpPUBbIE TUTPOBAHU).

. [ToreHunomeTpuyeckue MeToAbl aHaiu3a. [IpuHIMO W KjIaccUpUKalus METOJ0B
noteHuuomeTpud. [IpenmyniecTBa 1 OrpaHMYEHHS] METO1A.

o Bo3nukHOBeHue ABoiHOro 3nekTpudeckoro cios (JI3C) Ha rpaHuie merania — pacTBOp.
PaBHOBecHBIN noTeHIMan. TepMoauHaMUYeCKnii BBIBOJ ypaBHeHUsI HepHcTa.

. Knaccudukanus snexktpogoB. InexTpoiasl [ poma (MeTaminueckue, amalbramHbIe,
METaJIJIONJIHbIe, Ta3oBble). OnekTpoasl Il poma  (kKajgoMenbHBIH,  XJOpHACEPEOPSHBINH,
MeTaJuI00KUCHBIE). DnexTpo sl 111 pona.

J OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE 3JIEKTPOJIbl (XUHTHAPOHHBINA, WHEPTHBI MeTall B
pacTBope, coJieprKallleM OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO HApy).

J HonocenekTuBHbIe 3NIeKTponbl. M3MmepeHue MOTEHIMATOB B  HMOHOCEIEKTHUBHBIX
anekTponax. OnpeneneHue ko3 GUIEHTa CETEKTUBHOCTH HOHOCEIEKTUBHOTO JIEKTPO/Ia.

. Knaccugukaiuss HOHOCENEKTUBHBIX HJEKTpoaoB. CTeKNssHHBIE 35eKTpoabl. CrocoOsl
ofpezieNieHus] KOHLEHTPAaLUUN C MOMOIIBI0O MOHOCENIEKTUBHBIX 3JIEKTpo/ioB (ypaBHeHue HepHcra,
METO/I TPaTyHUPOBOYHBIX MPSMBIX, METO/ CTAaHAAPTHHIX J00ABOK, THTPOBAHKUE C MOHCEICKTUBHBIMHU
AIEKTPOJIaMH).

J ONeKTpoasl Ha OCHOBE KUAKUX MeMOpaH. TBepaple MeMOpaHHBIE AJIEKTPOJbI
(KpUCTaNIMYeCKUe W HEKpUCTaindeckue MemOpanbl). DepMeHTalMOHHBIE MeMOpaHHbBIE
AIIEKTPOJIBI.

J ONeKTpoXUMHYecKHe  1enu  (KOHLIEHTpPAallMOHHBIE 1IN,  XHWMHUYECKHEe  LeIH,
raJibBaHM4YeCKui 351eMeHT). M3MepeHune noTeHuanos.

J Usmepenne pH osnextpoxumudeckuMm MeTogoMm. OOmas TeXHHMKa U amnmapaTrypa
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MOTEHIMOMETPUYECKOT0 aHanu3a. VIHIMKaTOpHBIE AJIEKTPOJBI U 3JIEKTPOJbl CPaBHEHUS. MeTobl
oIpezesieHUsl KOHEUHOM TOUKH MoTeHIroMeTpuueckoro tutpoanus (I117T).

° Komnencanmonnsie u HekomneHcannonHeie Metoabl [IT. Meroasl TutpoBanus no I/C,
paBHOW HYyJIO M 110 TOKa, PAaBHOIO HYJIO (IPU IMOTEHIMANE KOHEYHOM TOYKM TUTPOBAHMS).
bumerammueckue cuctemsl 31eKTponoB B npaktuke [IT. [loreHnnoMerpudyeckoe TUTPOBAHUE 11O
METOJly HEHTpadu3alluu, OCAXKICHHUS, KOMILUIEKCOOOPAa30BaHMSI W OKHCICHUS-BOCCTAHOBJICHUS
(TUIIBI HHIMKATOPHBIX AJIEKTPOJIOB, KPUBBIE TUTPOBAHUS).

. [Tpumepsr onpenenenus Bemects Metonamu [1T. OO6paboTka KPUBBIX TUTPOBAHUS (METOT
I'pana, metox b. M. MapesiHOBa).

e  DJIEKTPOXUMHUYECKHE METO/bl, OCHOBAHHBIE HA MOJSPU3ALMH JIEKTPOJOB U IPOTEKAHUH TOKA
yepe3 3JeKTpoAbl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKOM KHUHETUKU. (OCHOBHbBIE
MOHATHUS AJNEKTPOXMMUYECKOH KHHETHKH (TOK, INEpeHanpspKeHHe, oOpaTHMble M HEoOpaTUMbIe
nporeccel). Craguu  AIEKTpOXMMHUYECKOTO  mporecca.  Auddy3noHHO-KOHIICHTPAIIMOHHAS
nonsipu3anus. 3akoHoMmepHocTd nauddys3um. 1-p1iii um  2-oif 3akoHbl Duka. YpaBHeHUs
KOHIIEHTPAlMOHHOM nosspusanuu (Teopusi Hepucra-Jlesuua). Kputuka teopun Hepucra.

e DleKTpoXMMHYECKash  moJyisipu3auus. Teopust  3aMEMJIEHHOrO  paspsia-MOHU3ALUU.
[Torenuuanbubie KpuBble. Toxk oOmeHa. Kunermdeckuil BbiBoA ypaBHeHUsi HepHcTta. BeiBon
ypaBHEHUHN ISl OOIIEH M YaCTHBIX MOJIAPU3AIMOHHBIX KpHUBBIX. [losspu3aiimonHbie KpUBbIE TIPU
MaJIbIX ¥ OOJIBIINX MEPEHANPSIKCHUAX U TOKax. YpaBHeHHe Tadens.

e Crpoenue paBoitHoro osnektpuyeckoro cinos (ADC) u ero BiIMAHHE Ha KUHETHKY
AIIEKTPOXUMHUYECKHX mporeccoB. [lpuunnbl obpazoBanust JDC. IloreHnman HyJIeBOro 3apsaa.
Pacnipenenenue 3apsinoB B JIDC. ®dakTophl, BAUSIONIME HA MOTEHUMAN. YYeT MOTEHLHANA IpPU
BBIBOJE  YpaBHEHUA  JJIEKTPOXMMHUUYECKOW  KHHETHKHU. Meroast  u3yuenus  JIOC.
DNIEKTPOKANWILISIPHbIE KPUBBIE.

e @azoBas nomspuzanus. PakTophl, BIUSIOLUME HAa NEPEHANPSHKEHHE U CTPYKTYpy OCajKa.
[TepenamnpsikeHne MpU BBIAECIEHUN BOJIOPOAA, CTAJANN BbIIEIECHHUS BOJIOPO/A.

e  DJEKTPONH3. DIEKTPOXUMHUYECKOE BBIJCIIEHUE METAUIOB. Y CTOMUMBOCTDh BOAHBIX PACTBOPOB
pu 3JeKkTpoause. luarpamma ycToHYMBOCTH BOJBI PU PaBHOBECHBIX NoTeHUManax. Hanpspkenue
Pa3IoKEHUs.

e BiusgHue npupoabl MeTalja Ha IepeHanpshkeHue. BiusHue IUIOTHOCTHM TOKa, COCTaBa
pacTBoOpa, MOBEPXHOCTHO-aKTUBHBIX BeiecTB ([IAB) Ha nepenanpsikenue. PazaensHoe BoieneHne
METAJIJIOB MpHU 3eKTponu3e. [loaroroBka nmoBepxHOCTEN NEpe] HAHECEHUEM 3JIEKTPOXUMHUYECKHUX
nokpbITUi. 3akoHbl Papazes. Beixon mo Toky.

e Meroasl anekTpoaHanu3a. BeigeneHune Ha karozae, Ha aHonxe. OcaxleHue Ha PTYTHOM
ANIEKTPOJE. ODJIEKTPOJIU3 TNPU KOHTPOJIUPYEMOM TOKE U BJEKTPOIM3 MPH KOHTPOIUPYEMOM
noteHuuane. Ilpumepsl ompeneneHus BEIIECTB METOAAMU 3JEKTPOiu3a. MeToJ BHYTPEHHETro
AIIEeKTpoIin3a. MeXaHu3M 3IeKTPOAHBIX MPOLIECCOB HA KATO/E U aHOJIE.

o Kynonomerpus. [Ipunimn metona, knaccudukarus. Ycnosus, onpeaenstonue 100 % Bbxon
[0 TOKYy IpU DJIEKTPOAHBIX Ipoleccax. KyloHOMETpus Npu KOHTPOJIMPYEMOM IOTEHIHAJIE.
Anmnaparypa. MeToabl U3MEPEHHs] KOJIMYECTBA AJeKTpudecTBa. KyloHOMETpHs MpHU MOCTOSTHHOM
TOKE. ANmnapaTypa, TeXHUKa BBIITOJIHEHHUS.

e KynoHoMeTprueckoe TUTpoBaHUE. BHyTpeHHSs M BHEUIHSS TeHepalus peareHta. MeTojbl
¢bukcupoBaHMsI KOHI@ peakuuu (ONTHYECKHE, JIIEKTPOXMMHUYECKHe). MeTposornyeckue
XapakTepucTuku Mmerona. [Ipenmymectsa. [Ipumeps! onpeneneHui.
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MeTobl NOTEHUMOMETPUM B YCJIOBUSAX MOJIIpU3aluu  3JeKTpoaoB. lloreHnmomerpuueckoe
TUTPOBAHUE C OJHUM IOJISAPU30BAHHBIM UIEKTPoAOM. [loTeHIIMOMEeTprYECKOE TUTPOBAHUE C ABYMS
NOJISIPU30BAaHHBIME A1eKTpogamMu. Buapsl kpusbix 1T s 0OpaTUMBIX B HEOOPATUMBIX CHCTEM.

o [Tonsporpaduueckuit meron ananusza. CyHUIHOCTb METO/A, UCTOPHUS BO3HUKHOBEHHS U
pasButus. OOsactu npuMmeHeHus nossporpaduu. IlpuHnun nonsporpaduyeckux H3MEpEHUH.
Oco0eHHOCTH PTYTHOrO Kamaroulero 3ueKTpoja. TpeboBaHHMs K cocTaBy MOJIporpadupyemMoro
pactBopa. Teopus mnomsporpadpuueckux wmeronoB aHanuza. Juddysuonnslii Tok. BbiBOX
ypaBHEeHMH [uid JUPPY3MOHHOIO TOKAa Ha IUIOCKOM M cdepuueckoM auieKkTponax. JIuHeiHas
Iupdy3us K pacTylieMy KarneiabHOMY 3JeKTpoay. YpaBHeHue MibkoBuua. dakTopsl, BIUSIOLINE
Ha BennuuHy A1 y3noHHOTO TOKA.

o MurpaunoHsslii Tok B nojsporpadguu. BiusHue mMurpauuu Ha BEJIUYMHY INPENENbHOTO
TOKA B CJIy4asX OKHCIJIEHUS U BOCCTAHOBJIEHUSI KATHOHOB U aHUOHOB.

o EmkocTHBIN TOK. BnusHue aacopOuuu KaTHMOHOB, aHMOHOB M IIOBEPXHOCTHO-aKTHUBHBIX
BEUIECTB HA BUJ 3JIEKTPOKANWIIAPHON KPUBOU.

o [Tonsiporpaduueckre BONHBL. YpaBHEHHE OOpPAaTHMBIX MOISIPOrpadUYecKuX BOJH IPH
BOCCTAaHOBJICHUH aKBa-HOHOB JI0 AMaJIbI'aMbl, KOMIUIEKCHBIX HOHOB, JJI1 BOCCTAHOBJICHHSI HOHOB, HE
oOpaszyroumux amanbrambl. OOparuMasi aHoJIHAas W aHOJIHO-KarojxHas BosiHA. lccnenoBanue
obOparumocti  mojsporpadpuyeckux — BonmH.  llomsporpadudeckmii  METOJ  ONpeneNeHUs
KOOPJMHAIIMOHHOTO YHUCJIa W KOHCTaHThl HECTOMKOCTH KOMILJIEKCHBIX HOHOB. YpaBHEHUE
HEOOpaTUMOH MOIAPOrpaduIecKoil BOITHBI.

. [Tonsporpadguueckre ~ MakCUMyMbl;  HOPUYMHBI ~ HUX  BO3HUKHOBEHHUs.  BiusHue
pPAcTBOPEHHOI'0 KHCIOpoAa Ha BHUA mnossgporpadudeckoil BomHbl. Makcumymsl [ u Il popa.
ITonaBnenue makcumyMoB. Mcnonbs3zoBanue makcumyMoB I u Il poja nis aHaIMTHYECKUX LEIEH.

o Crioco0bl  ompeneneHuss KOHIGHTPALUUHU JETOIIPU3aTOPOB B mossiporpaduu  (MeTox
KaIMOPOBOUHBIX  MPSAMBIX, METOJ CTaHJApTHBIX J00aBOK, JIOrapu(pMHUUYECKHi  aHanu3).
Karanmurnueckue Toku.

o WNuBepcuonnas  BoabTamiepomerpus (MB). CymHocts Meroma, KiaccUpUKaIMs.
Teopernueckue ocHOBBI MeTon1a. [lapamerpuueckas Teopust Meroga B Ha pryTHOM chepuueckom
anekTpose. BnusHue ¢akTopoB Ha TiIyOMHY aHOJHOrO NHMKa (KOHUEHTpalus HOHOB, BpeMs
ANIEKTPONIN3a, O00BEM pacTBOpa, OOBEM PTYTHOM KarjM, MOTEHIHaNl 3JeKkTponu3a). PaxkTopsl,
BJIMSIIOIIME HA Pa3pellaroyto CocoOHOCTh MeTo1a. UyBcTBUTEIBHOCTH MeTo1a MIB.

. OneKTposl, ucrosbdyeMble B Metosie IB (pTyTHBIE U PTYTHO-TpaQUTOBBIE 3JIEKTPOJIBI).
Teepable (MHEpPTHBIE) 3JEKTPoAbl. VIHBepcHOHHas BoJbTamIiepoMeTpust TBepablx (a3. Teopus
AIIEKTPOXMMUYECKOIO PACTBOPEHUS METAUIOB C MMOBEPXHOCTH TBepAoro uHAUGDdepeHTHOro
anektpona. Omnpenensemble BellecTBa. MeToauka onpeeneHus npejenna oOHapyKeHUuss B METOJIe
NB. Bo3moxHnoctn Metoga 1B n nepcnekTuBbl pa3BUTHS.

. MeTtoel BOJIbTAMIIEPOMETPUYECKOTO aHanM3a (oOmras XapaKTepUCTUKA).
Bonbramnepomerpust ¢ ObicTpod (JMHEHHON) pa3BepTKOW MoTeHIMana (ocuusuiorpaduyeckas
nossiporpadus). Lluknudeckas BoIbTaMIIEpOMETPHSL.

J [lepemenHoTokOBast ~ BonbTammepoMmerpus.  HopmanpHas u  auddepeHnuanbHas
uUMIyJbcHas nossporpadus. KBaaparHo-BoiaHoBas nossporpadusi.

J AmMriepoMerpusi M ammepomerpudeckoe TuTpoBaHue. CymHocTh Metona. Kpussbie
amnepomeTpuyeckoro TutpoBanus (AT) npu MOCTOSITHHOM M U3MEHSIOLIEMCS 00beMe TUTPYEMOTO
pacTBopa. AMIIEpOMETPUYECKOE TUTPOBAHUE C OJHHMM M JIBYMS MOJISPU30BAHHBIMU 3JIEKTPOIAMH.
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[TpunoxeHne aMnepoMeTpu4eckoro MeTo1a AJsl onpeieneHus (PU3NKOXUMUUECKUX XapaKTePUCTHK
(ompeneneHue MPOU3BEACHUS PACTBOPUMOCTH M KOHCTAHThl HECTOMKOCTH KOMILUIEKCHBIX HMOHOB).
IIpeumyiuecrBa MeToa.

Kpumepuu oyenxu 3nanuii cmyoenmoe na 3aueme

Oruenka TpeboBanus

«3a4yTeHOY CryzeHT IeMOHCTpHUpYeT:
SHAHUA OCHOBHBIX TCOPETUUCCKUX HOJ'IO)KeHPIfI, JICKAIUuX B OCHOBC

IIEKTPOXUMHUYECKHX METOOB aHAIN3a; IPUPOLY U CYIIHOCTH SIBIICHUI M MPOLIECCOB B
Pa3IUYHBIX XUMHUYECKHX CHCTEMaX, JIEKAIINX B OCHOBE IEKTPOXMMUYECKHX METOOB
aHaIN3a; AHAINTHIECCKUE CUTHAJIBI; OCHOBHBIC TIOJIOKCHNS, JIEKAIIIE B OCHOBE BEIOOPA
METO/Ia aHAJIN3a; CXEMbI aHAJIH3a;

YMeHus BBITIONHATh Ka4EeCTBEHHBIM M KOJMYECTBEHHBIH aHAIN3 3JIEKTPOXUMUICCKUMHU
METOJlaMH  aHaJlu3a; BBINOJHATH aHalM3 HEKOTOPbIX OOBEKTOB Ha OCHOBE
CaMOCTOSATENILHOTO BHIOOpA CXEMBI aHAIM3a U METOAUKHU €ro NpoBeAeHUs; o(GopMisiTh
pe3yIbTaThl aHAJN3a C YYETOM METPOJIOTHYECKUX XapaKTePUCTHK;

HAGbIKY TIPUTOTOBJICHHS PACTBOPOB 3aJJaHHON KOHICHTPAIMU Pa3InYHBIMHU CIIOCO0aMHU
(o TouyHON HaBecKe, W3 CTaHIAPT-TUTpa, pa3daBiIeHHEM), pabOThl HAa Pa3IUIHBIX
AQHAIMTHYECKUX YCTAaHOBKAaX M MNpUOOpax, ONpEAETeHHUs aHAINTHIECKOTO CHUTHAJa,
pacdera pe3ysibTaToB aHaIN3a.

«He 3autenoy» CTyIeHT He 3HaeT 3HAYMTEJIbHOW YACTH MPOrPaMMHOr0 MaTepHasa, OIMyCcKaeT
CYLIECTBEHHbBIC OLIMOKH, C OOJBIIUMH 3aTPYAHCHHSMH BBIMOJHSACT J1a0OPATOPHO-
MPaKTUYEeCKHE PaboThl (BEIOOP U 0OOCHOBAHME CXEMBI aHAJH3a), HE MOXKET OOBSICHHUTH
CYIIHOCTh METOJIa, 3aTPYAHACTCS B BRIOOPE METO/a aHAIN3a PA3IMYHBIX 0OBEKTOB, HE

BJIaACCT MeTOZ[I/IKOﬁ peUICHUA TUIIOBBIX PACYCTHBIX 3a/1a4.

8.4. OueHo4YHbBIE CPeACTBA JJs1 MPOBEJAEHUsS] KOHTPOJISA CAMOCTOSATEIbHO padoThI CTY1€HTOB

Bonpoch! 1J1s1 CAMOKOHTPOJISI IPU COCTABJIEHUM ONMIOPHOI0 KOHCIIEKTAa
o TeMe " Benenue B anekTpoxumuueckre Meto bl ananuza (OXMA). Knaccudpukanus 9XMA,
UX 0COOEHHOCTH, YyBCTBUTEIBHOCTh, TOYHOCTH, pa3peliaronias CiocOOHOCTh. TeHaeHIINY U
nepcnekTuBsl pasButus D XMA. [lyTu noBbllIeHNs 4yBCTBUTENBHOCTH. OnpeenseMble
KOMIIOHEHTHI. BelecTa, Melaronue npoBeeHnto aHanu3a. TpeGoBaHus, MpeIbsIBIsIEMbIe K
NOJroToBKe Mp0o6. OCHOBHBIE CTAJMH HNEKTPOXUMHUYECKOT0 aHaIu3a"

1. Knaccuduxanus 37eKTPOXUMHUECKUX METOJIOB MCCIEA0BAaHMS U AJIEKTPOAHBIX MPOLIECCOB
110 MEXaHU3MY MX IIPOTEKAHUS.

2. TpebGoBaHMS K DIEKTPOXMMHUYECKOMY OJKCIEPHUMEHTYy, pabodyeMy, BCIIOMOTaTeIbHOMY
ANEKTPOJIaM, NIEKTPOLY CPABHEHMS, DJIEKTPOIIUTY.

3. OCHOBHBIC  TPUHIUIBI  OCYIIECTBICHHS  KOHTPOJSI TOKa W  TIOTCHIHMAala B
3JIEKTPOXUMHYECKOM IKCIIEPUMEHTE. DIEKTPUUECKUE CXEMBI.

4. TlpuHuunel pabOTHl 3JIEKTPOHHBIX MOTEHIIMOCTaTOB M COBPEMEHHBIX J1abOpPaTOPHBIX
KOMIIJIEKCOB, COIIPSIKEHHBIX C IIEPCOHATIbHBIMU KOMIIBIOTEPAMH.

5. Knaccuduxanuss >3JIeKTPOXUMHUECKUX JJIEKTPOJHBIX IPOLECCOB IO MEXaHU3My UX
[IPOTEKaHUs

6. IlepcrieKTHUBBI pa3BUTHS AIEKTPOXMMHUYECKIX METO/IOB aHAIH3A.

KossokBuym
1o TeMe «PaBHOBeCHBIE 3JIEKTPOXMMHYECKHE MeTOAbI»
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1. bumerannnyeckue CUCTEMBI AIEKTPOIOB B MPAKTHUKE NOTEHIIMOMETPUUECKOTO TUTPOBAHUSI.

2. Metoasl TutpoBanus 10 D/[C, paBHOW HYIIO U 10 TOKA, PABHOTO HYIO (IIPH MOTEHITAIIS
KOHEYHON TOYKU TUTPOBAHHUS).

3. TloTeHmmomeTpuyeckoe  THTPOBAaHHME TIO  METOAY  HEHUTpanu3alid,  OCAKICHWS,
KOMIUIEKCOOOpa30BaHUsI U OKUCJICHHSI-BOCCTAHOBIICHUS (TUIBI WHIUKATOPHBIX AJIEKTPOIOB,
KpUBbIE TUTPOBAHU).

4. Tlpumeps! onpezaenenus BemiectB meroaamu [1T.

5. O6pabotka KpuBbIX TUTpoBaHuUs (MeTox ['pana, meron b. M. MapbsiHOBa).

6. I'padmyeckue 3aBUCUMOCTH M ypaBHEHHUS MOJSPU3AIMOHHBIX KPHUBBIX ISl CMEHIaHHON
KMHETUKH: CIy4Yail MeJICHHOH cTauu paspsaa u muddysuu.

7. AHanu3 KUHETHKH 3JIEKTPOJHOTO MTPOLEcca ISl MAJIbIX U OOJIbIINX NepeHaNpsKEeHUI.

8. I'paHuIBI TPUMEHUMOCTH METOJIa CTAllMOHAPHBIX MOJIIPU3AIMOHHBIX KPUBBIX IS
onpeJieJICHUs KHHETHYECKUX ITapaMeTpoB.

JleMOHCTPAIIMOHHBII BAPHAHT CUTYallHOHHBIX 32/1a4

[Ipu aHanuse CTOYHOH BOA Ha colepaHHe HMoHa kobambta Co?' MCHONBb30BaTM METON
Kiaccuueckord momsiporpaduu. Ha momsporpamme 10,00 M CTOYHBIX BOJ  MpeeiIbHBIN
muddy3uonnsiii Tok (I;) cocraBun 63,0 mukpoammep (MkA). [locie mobaBineHHs K TakoMy ke
06beMy cTouHBIX Boj 1,00 MII CTAaHZAPTHOTO PAcTBOPA C COZIEPKAHNEM HOHOB KobansTa Co?* 0,001
MOJIB/JI, TIpenenbHbIi au(Gy3uoHHbi TOK [; coctaBun 67,2 mukpoamnep (MkA). 3atem 100,00 mi
CTOYHBIX BOJ OBUTH MPOITYIIEHBI Yepe3 CUCTEMY, COACPIKAIIYI0 2I' KATHOHOOOMEHHOTO COpOEHTA.
10,00 M3 mosydeHHBIX IOC]E€ MPOIMYCKAaHWsI CTOYHBIX BOJ IOMECTHJIM B MOJSPOrpapHUuecKyro
A4YeWKy M 3alMcaly IOoJIIporpamMmy, IpU 3TOM IpenenbHbli anu¢dy3uoHHbI TOK cocTaBui 6,0
MKA. IIpu BBeneHnnu k 10 MiI IpomyIIeHHBIX Yepe3 KaTHOHUT CTOYHBIX BoA 1,00 mur cranzapTHOTrO
pacTBopa ¢ cofepkaHueM HOHOB kobansta Co?* 0,001 Momb/m, mpeaenbHbIil quddy3uonnsiii Tok In
Bo3poc 10 38,0 Mukpoammep (MKA). Paccunraiite oOMeHHYI0 eMKOcTh (B Monb Co?'/r) KaTHOHHTA
0 KOOAJIbTY.

[Ipu pemrennu 3ana4uu cienyer:

* QpeacTaBUTh HH(MOpPMaLMIO O crnocobe MpoOOMOArOTOBKM CTOYHOM BOJ Ul aHAIW3a
METOJIOM KJIaCCUUECKOM mosisgporpaduu;

*  MPEeAJoXKHUTEe METOJbl WIACHTU(UKAMK M METO/bl KOJUYECTBEHHOTO OIpE/EeIEHUs] MOHOB
KoOaigpTa B Mpo0Oe, YUYUTHIBAs MX UYYBCTBUTEIBHOCTb M CHEIM(PUYHOCTH, MPEUMYIIECTBA U
HE/I0CTaTKH;

* 000CHOBaTh BBIOOP CIIOCOOA KOJTUYECTBEHHOTO OINPENENIeHUs], OITAHO U3JI0KHUTh CXEMY U
IpoLEeAypy €ro MpOBEACHHUS, MPHUBECTH MaTeMaTudeckue ¢GOpMyIibl; €clii HeoOXOIUMO, TO
MIPOU3BECTU BBIYHUCIICHHUS;

*  NPEICTaBUTh UHTEPIPETALUIO MOJyUYEHHBIX KOJIMYECTBEHHBIX PE3YJIbTATOB.

JeMOHCTPAIMOHHBIN BAPUAHT PAcYeTHBIX 32124

1. JIByxonekTpoaHas sueika Il M3MEpPEHUs JJIEKTPOIPOBOJHOCTH 3aIlOJIHEHA PAcTBOPOM
KNOs. ITnomans KakIoro 31eKTpoaa 5 cM? (IMEeKTPOIB TIaIKHe), PACCTOSHIE MEKTY HUMHU 5 CM.
ConpoTuBiIEHUE CIOSI PaCTBOPA, 3aKIHOUYEHHOTO MEXKIy 3JeKTpoaamu, paBHo 250 Owm mpu 25°C.
Onpenenuts KOHIIEHTPAINIO PacTBOPA.
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2. Kapbonar-moHsl B jguamnasone konuentparmii 0,1-10°M ompenensiorcss B HPUCYTCTBHH
MOHOB XJIOpa TMPH TOMOIIM HMOHCEJICKTHBHOIO JJEKTpoJa C O KUIAKOM  MeMOpaHOM.
[oTenuuomeTpudeckuii ko3((HUIMEHT ceneKTHBHOCTH k™'co.ci paBen 4,7-102. Ilpu kakoii
KOHLEHTPALUU XJIOPUJI-UOHOB MOTPEIIHOCTh ONpeAeaeHUs] KapOOHATHOHOB mpeBbliiaeT 10%, 4ro
IPUBOJUT K HEBO3MOXKHOCTH MCIIONIB30BaTh JAHHBIA AJIEKTPOM Ul aHATUTHYECKOT'O ONPEICICHUS
KapOOHAT-HOHOB?

IIpumepHas TemaTHKa pedepaToB, MyJIbTHMEIMHHBIX NIPEe3EHTALMI

XPpOHOKOHAYKTOMETPHUS U €€ MECTO B IIPAKTUKE AHAIIN3A.
DNEKTPOXUMHYECKUA KOHTPOJIb BOJIBI.
DNEKTPOXUMHYECKUNA KOHTPOJIb TUIIEBBIX MPOJLYKTOB.

RS

KOHTpOJ'IB KadeCTBa JICKAPCTBCHHBIX IIPC€IIapaToB COBPEMCEHHBIMHU JSJICKTPOXUMUUYCCKUMU
METOAdaMU.

<\

9HeKTp0XI/IMI/I‘ICCKI/Ie MCTOABI aHaJIM3a CTOYHBIX BO.

<\

DNEeKTPOXUMHUYECKUE METO/Ibl aHAJIM3a IPUPOIHBIX BOJ.

v OcobenHoctr 0T0Opa W TOATOTOBKH MPOO Pa3MYHBIX BHIOB IMHUIIEBBIX MPOIYKTOB IS
HOTEHIIMOMETPHUYECKOTO aHAJIN3A.

v OmpejieieHie MacCcOBOW IO HUTPATOB W XJIOPHUIOB B MOYBCHHBIX U PACTHTEIBHBIX

o0pa31ax MeTo/10M HOHOMETPUHU.

<\

[Ipumenenne DXMA B npakTHUKE aHANIN3a: HAYYHbIE UCCIIEI0BAHMS, [IPOMBIIIJIEHHOCTD,
HKOJIOTHS, PEIICHHE COBPEMEHHBIX MPOOJIEM aHATUTUIECKON XUMHUH.
TeHeHIMHU ¥ EPCIIEKTUBBI PA3BUTHS MIEKTPOXUMUYECKUX METOO0B aHAJIN3a.

QHGKTPOXHMI/I‘ICCKI/IG MCTOABI aHaJIM3a B OHMOTEXHOJIOTHYECKHX IMpOU3BOJACTBAX.
QHGKTPOXHMI/I‘ICCKI/IG MCTOJbI MOJYUCHUA TOHKOIINICHOYHBIX HOKpBITHﬁ.

[ToreHmOMeTpUYECKHE ONpeesieH s B MEAULIMHE U (hapMaIiu.
Amnepomerpuueckoe Tutpoanue. [lonsporpadust.

ANENE VR N NN

OKHCIUTEITBEHO-BOCCTAHOBUTEIIEHOE MOTCHIUOMETPHUICCKOC TUTPOBAHUC.

OueHOYHBIH JUCT 3aIUTHI pedepaToB (IOKJIAI0B)

HaumeHoBaHuUe BobisiBIeHHBIE KOJINYECTBO
nokKa3zareJisi HEIOCTATKH U fanoB
3aMevYaHus
1. KAYECTBO JIOKJIAJIA (PE®EPATA)
1.CooTBeTcTBHE cofepx)aHus paOOThI 3a1aHUI0 0,5
2.I'paMOTHOCTD U3JI0KEHHS u Ka4ecTBO 0,5

odopmIIeHHST PabOTHI

3. CaMOCTOSATENBHOCTD BHINTOJHEHUSI PaOOTBHI, 0,5
riryOuHa mpopabOTKN MaTepHaa, UCII0JIb30BaHHE
PEKOMEHI0BaHHOM U CIIPABOYHOM JINTEPATYPbI

4. O00CHOBaHHOCTD M JI0KA3aTEILHOCTh BHIBOJIOB 0,5
OO0mas oreHKa 3a BBITIOJIHEHUE ToKaaa (pedepara) 2
II. KAYECTBO JOKJIAJA

1.CooTBeTcTBHE COZEPIKAHUS JTOKIIAAA 0,5
CoJIep)KaHnIo paboThI

2. Brienenue 0CHOBHON MBICITH PaOOTHI 0,5
3. KauecTBO n3nmoxxeHus: MaTepuaia 0,5
OO1mas oreHKa 3a J0Kjaz 15

III. OTBETHI HA JOIIOJIHUTEJIBHBIE BOITPOCHI T10 COAEPXKAHUIO PABOTHI
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Bompoc 1 0,5
Bomnpoc 2 0,5
Bomnpoc 3 0,5
OOmas oleHKa 3a OTBETHI Ha BOIIPOCHI 1,5
HUTOI'OBAS OLIEHKA 3A 3AIIUTY 5

KpnTepml OLCHUBAHUSA CTYJACHTA 32 MOATIOTOBKY NPE3CHTALlUN

Kpurepun/ 4 3 2 1
0anibl (o0pa3uoBbIii 0TBET) (3aKOHYEHHBIIA, (43J105KeHHBIIH, (MUHUMAJIBHBII
TOJIHBIH OTBET) PACKpPBITHIH 0TBET) O0TBET)
Conepxanne | Yerko chopmynupoBana | ChopmysupoBana nenib CdopmymupoBana iens 1 | He cpopmynmmpoBana
HPE3CHTAINN | 11ep U pACKPBITA TEMA W TEMa UCCIICOBAHNUA. TeMa MCCIIETOBaHMS. LIETb U TEMA
uccienoBanus. B YacTU9IHO M3IT0KEHA ConeprkaHHe TOITHOCTBIO HCCIIEJOBaHHS.
KpaTtkoi opme naHa nHpopMmanus 1o Teme HE PacKphITO. [TpoGnema He
MOJHAsl MHOPMAIMS TI0 | UCCIEOBAHUS U AaH Wudopmanus mo teme peleHa.
TeMe UCCIIEJOBAaHUS U OTBET Ha NPOOJIEMHBIN HCCIIeIOBaHUS HETOYHA.
JlaH OTBET Ha BoIpoc. J{aHbl CCHUIKU [IpoGnema 10 KoHIA HE
npoOJIEeMHBIH BOIIPOC. Ha UCIIOJIb3yEeMbIe pemeHa. He naHbl cChIIKu
JlaHBI CCBUIKH Ha pecypcsl. Ha UCTIONIb3yeMbIe
UCTIOJIb3YEMBIE PECYPCHI. pecypebl.
Jusaiin CoOmrogaercs e TuHBIN Colmrogaercs equHBIN He coOmromaeTrcs e xuHBII He coOmomaercs
IPE3CHTALMH | CTHITH O(OPMIICHHS. CTHITb O(OPMIICHUSL. CTHITBE O(hOPMIICHUS. cTHIb ohopmIIeHNSI.
[Ipe3enTanus kpacounas | Crmaiiabl IPOCTHI B Crnaiiipl IpoCTHI B Crnaiiipl IpoCTHI B
U MHTEpEeCcHas. TTOHUMaHHH. NOHMMaHUH. D(GQGEKTH 1 | TOHUMAaHHH.
Hcnons3ytorest apdextsr | Menonp3yroTes (hOH HE NCTIONB3YETCH.
aHuManuu, QoH, HeKoTopbIe 3 dexTs 1
¢dororpaduu. B ¢doH.
IIpe3eHTaluN
MIPUCYTCTBYIOT
aBTOPCKHE HAXOJKH.
[pencrasne | ABTOp XOpOIIO BiaaeeT ABTOp BIIaiCET ABTOp HE MoKa3al IIpencraBnsemas
HUE MAaTE€pHaJIOM 110 TEME MaTepHuaoM I10 TeEME KOMIIETEHTHOCTH B nHpopmanms
NPE3CHTANHNHN | poceqOBaHUS. HCCIIEI0BaHUs, HO HE TpeICTaBICHNH JIOTHYECKH HE
Hcnons3yeT Hay4HYTO CMOT 3aHHTEPECOBATh MPe3eHTalHH. cBs3ana. He
TEPMHUHOJIOTHIO. ayZAUTOPHIO. Hcnonb30BaHHBIE (aKThI UCTIONIb30BaHbI
OOnagaeT HaBBIKAMHA Henocrarouno HE BBI3BIBAIOT JIOBEPHSI. npodeccroHaNbHbBIE
OpaTOpPCKOTO MCKYCCTBA. | LUTHpYeTcs jmTeparypa. | HemocraTouno TEPMUHBI.
[TosHO M TOYHO LUTHPYETCS TUTEpaTypa.
LHUTHPYETCS
HCTIOJIb30BaHHAs
JUTEeparypa
9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieyeHne TUCHUIJIMHBI (MOYJIs)

@) OCHOBHAs IUMepamypa.

1. CanpaukoBa E. B. MHCTpyMeHTanpHBIE METONBI aHaMHM3a. TeOpEeTHYECKHE OCHOBHI U
npakTH4deckoe mpuMeHenne: yaeoHoe mocooue / E.B. CanpaukoBa. - OpenoOypr: OI'Y, 2017. - 121
c. - ISBN 978-5-7410-1725-8. - Tekcr: anekrponnsiii / DBC "KoHcynabTaHT cTymeHTa": [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785741017258.html.

2. TArnuBbli,

A. C. DnekTpoXMMHYECKHE METOMbI

aHalIm3a:

yuebHoe mocobue /

A.C. Tarnussiii. — PoctoB-Ha-Jlony; Taranpor: FOxHbIi penepanbublii yausepcurert, 2021. — 90 c.

HIL.,

TaOIL.,

CXEM.

- Pexum

A0CTyma: 1o

URL. https://biblioclub.ru/index.php?page=book&id=691100 (nara obpaieHus:

Bbubmnuorp. B kH. — ISBN 978-5-9275-3870-6. — TekcT: 27€KTPOHHBIH.
3. DIEeKTpOXMMHYECKHE METOJbI aHAJN3a: PYKOBOACTBO K JTaOOPAaTOPHOMY MPAKTUKyMY /

TIOAIIUCKCE. -

09.07.2023). -
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https://www.studentlibrary.ru/book/ISBN9785741017258.html
https://biblioclub.ru/index.php?page=book&id=691100

JLK. Heynauuna, 10.C. Ilerposa, H.B. Jlaku3a, E.JI. JlebeneBa. — ExatepunOypr: M3narenscTBO
VYpanbsckoro yauBepcurera, 2014. — 136 c.: wi., Tabma., cxem. — Pexum mocTtyma: 1mo mojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=275801

4. DNeKTpOXMMHYECKHME MeToAbl aHanu3a: yuyeOHoe mocobue / A. H. Kosumuna,

A. B. UBanoBa, lO. A.T'nazeipuna [u 1p.]. — ExarepunOypr: W3gatenbctBo VYpalbckoro
yauBepcutera, 2017. — 130 c.: cxem., Tabm., wi. — Pexwm 1gocTyma: Mo TOXNUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=695367 (nata oOpamenus: 13.07.2023). —
ISBN 978-5-7996-2148-3. — TeKcT: 2JIeKTPOHHBIH.

6) OononHumenvHas 1umepamypa:

5. HBanoBa A.B. DIEKTpOXUMHYECKHE METOJbI MCCIEAOBAHUS OMOIOTHYECKHX OOBEKTOB:
nabopatopublii npakTukyM / A.B. MBanoBa u ap. — ExatepunOypr: M3matenscTBo YpaabCKoro
yHuBepcurera, 2014. — 53 c.: ui., Tadin., cxem. — ISBN 978-5-7996-1144-6. — TekcT: 351eKTpOHHBIH.
— Pexxum nmocryma: mo nomanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275800

6. Jlymenko I'. K. ®usuko-xumuueckue MeToAbl aHanmuza: JlaOopaTOpHBIA MPAKTHKYM:
yue6. -meton. mocobue / I'. K. Jlynenko, A. W. Anapues, T. I1. Anekcannposa, A. A. Kazakosa -
HoBocubupck: M3a-so HI'TY, 2010. - 87 c. - ISBN 978-5-7782-1543-6. - TekcT: 21eKTpOHHBIH //
9BbC "KoHcynpTaHT CTyJeHTa": [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785778215436.html.

7. MypasbeBa 1. B. MeToas!l KOHTpOJIS ¥ aHAJIM3a BEIIECTB: OTEHIIMOMETPUUECKUNA METO/
KOHTpOJIs M aHanm3a BemiectB / 1. B. MypasbeBa, O. JI. Ckopckas - Mocksa: MUCuC, 2012. - 45

c. - ISBN 978-5-87623-589-3. - Tekcrt: anextponusii / DbC "KoHcynbTant crynenra: [calT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785876235893.html.

8. Xenue, I'. Ilomsporpadus u BOJIBTAMIIEPOMETPHUS: TEOPETUUYECKHE OCHOBBI H
aHanutuyeckass mpaktuka: / . Xenme; mep. ¢ HeMm. mon pea. A.M. KameneBa.— Mocksa:
JlaGopatopus 3nanuii, 2017. — 287 c.: un. — ISBN 978-5-00101-509-3. — TekcT : 37MeKTpOHHBIH. —
Pesxxum nmoctyna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=463201.

9. XaputronoB 0. f. Amnamutmueckas xumusa. KonudecTBeHHBIM aHamm3. Dusuko-

XUMHUYECKHE METO/bl aHaIN3a: NpakTHUKyM: yueOHoe nocoodue / FO. S. Xaputonos, [[>xabapos /l.
H., I'puropeeBa B. FO. - Mocksa: [DOTAP-Menma, 2012. - 368 c. - ISBN 978-5-9704-2199-4. -
Tekcr: anekTponHsii  //  OBC "KoHncynpTanT  cryneHTa': [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

8) npoepammnoe obecnevenue u Humepnem-pecypco.
CocraB JIMIIEH3MOHHOIO M _CBOOOJHO PacnpoCTPaHAEMOro IPOrPaMMHOrO 00EeCleyYeHHUs, B

TOM YHUCJIC OTCYCCTBCHHOTI'O ITPOM3BOJICTBA.

Ne HaumenoBanue Ne norosopa (MIeH3Ms)
n/n
1 | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T.
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
3 AHTUBUPYCHOE IPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 r.,
obecnieuenne KasperksyTotalSecurity | mpommeno mo 22.01.2024 r.
[Iporpamma mist 9BM «bank Pazpaborka COI'Y CBUAETEIHCTBO O TOCYAAPCTBEHHOMN
4 BOIIPOCOB I KOHTPOJI 3HAHUI» peructpannu nporpammsl st OBM Ne2015611829 ot
06.02.2015 r. (6eccpouno)
CiscoWebex- Cucrema mpoBeieHus 000 Aiicrek norosop Ne J167-2021 ot 03.08.2021 -
5
03.08.2022r
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BeOHHAPOB.
CucreMa oucka TEKCTOBBIX Ne 6262 ot 09.01.2023 (metictBurenen o 31.12.2023r) ¢
6 3auMmcTBOBaHui « Antumiaruar.BY3» | OAO «Antu-IInaruar»
[IporpamMmmHuoe oOecnieueHue st CBoboaHOe iporpaMmHOe obecriedenne(6eccpoIHo)
7 | PENaKTUPOBaHUs XUMUIECKUX
dopmyan Isis Draw
Cucrema tectupoBanus Sunrav WEB | Ne468 ot 03.12.2013 UII Cynrarynus P.T.
8 | Class (6eccpouno)
9 Cucrema KOMIIBIOTEPHOI BEPCTKU JInuensust FSF/Debian (CBo6ogHOE MporpaMMHoe
MikTex obecneuenue) (6eccpovHO)
10 JInuaneiii kabuaeT Jlumensus 6eccpounas. Tex.compoBoxkmenune ot 14.03.2022
CTYJICHTa/COTPYIHUKA r
1 Cuctema 3J€KTPOHHOTO 00yUeHHS BecrutatHoe poccuiickoe
MOODLE

DJIeKTPOHHBIE OUOINOTEYHbIE CUCTEMBL, ¢ KOTOpuIMU Vv COT'Y nMmeercsd neicTBYIOIMUN

JA0r0BOp:

OnekTpoHHas OubnuoTeka guccepraiuii u asropedeparoB PI'b TpeOyercst peructpauus B
oubmotexe COI'Y

OBbC «Yuusepcurerckas 6ubauoreka ONLINE» TpeOyercss peructpanus B OHOIHOTEKE
cory

OBbC «Hayunas snekTpoHHas 6ubauoreka elibrary.ru» camocTosiTeNnbHas perucTpaus Ha
caiite

ObC  «Koncynbrant crynaeHtay  CryneHdeckas  d3JeKTpOHHas  OWOIMOTEKa 1O
MEAMIMHCKOMY ¥ (apMalleBTUYECKOMY OOpa30BaHHUIO, a TaKXKe IO EeCTECTBEHHBIM H
TOYHBIM HayKaM B 11€JI0M TpedyeTcs peructpanus B oubnuoreke COI'Y

OBbC «¥Opaiiy — oOpa3oBaTelibHas cpeja, BKJIOYaroulask BUPTYaIbHbIA YUTAIbHBIA 3aj
VUEeOHUKOB M VuyeOHBIX ITOCOOMM OT aBTOPOB M3 BEAYIIMX BY30B Pocchi II0 BCEM
HalpaBJIEHUSM U CIIEHUATbHOCTAM TpeOyercs peructpanus B 6ubnuoreke COI'Y

Caiit mucranimonnoro ooyuerust COI'Y: http://Ims.nosu.ru/

10. MaTepuaibHO-TeXHUYECKOE OCHAIleHHE TUCHUILIHHBI

Ne HaumenoBaHme momMeneHnit st IPOBEICHUS BCeX BUIOB yUeOHOU Anpec (MecTOIoI0KEeHHUE) TIOMEICHUHA IS
JeSTEIIBHOCTH, TIPELyCMOTPEHHON y4eOHBIM IIJTAHOM IO JUCIUIUIHHE MPOBEJCHUS BCEX BUAOB yueOHOI
«CoBpeMeHHbIE CIIEKTPOCKOMIYECKHE METO/IbI aHAIIH3a», B TOM YHCIIe JESATEILHOCTH MO JUCLIUILUIHHE
MOMEIIEHHS VISl CAMOCTOSITENIbHOI paboThI, ¢ yKa3aHHEM MepeyHs «CoBpeMeHHbIE CIEKTPOCKOTTHYECKHE
OCHOBHOT'0 000pYI0BaHUS, yIeOHO-HAIIAHBIX TOCOOHIT H HCIIONIb3yeMOro METO/Ibl aHAIIN3aY, TPy CMOTPEHHOM
MIPOTPaMMHOTO 00eCTIeUeHHS Y4eOHBIM TJIAaHOM
1 YueGHble ayTUTOPUH 1151 IPOBEICHUSI 3aHATHIA JIEKIIHOHHOTO Poccwuiickas @enepanms, 362025,

THOA:

MPernoAaBaTeIbCKUMA CTOJ, CTYJI, CTOJBI U CTYJIbSI ISl 00y4YarONIuXCs,
kadenpa.

OdopynoBanue: [TepcoHaNbHBIN KOMIBIOTEP B KOMIUIEKTE C
MPOTPaAMMHBIM 00ECIIEYCHHEM, BEIXOJIOM B CeTh VIHTEpHET U TOCTYIIOM
B 3JIEKTPOHHYIO HH(OopManmoHHo-o6pa3zoBarensHyto cpexy COI'Y.
Ipoekrop Epson EB-735Fi - kOMIUIEKT OCTaBKHU (KpeTUIEHHE JUTst
npoekTopa, mHyp nmutanust) — lmr. Hoyr6yk OOO
"AUCUDJITEXHO" — 1.

Iporpammuoe odecieuenue: Windows 7 Professional, Office
Standard 2016, Cuctema tectupoBanus Sunrav WEB Class, Cucrema
koMmmbroTepHOii BepcTkn MikTex, Kasperksy Endpoint Security,
[TporpamMmmHOe oOecnieyeHue [Jisl peIaKTUPOBAHUS] XUMUUECKHX

Pecny6immka Cesepnast Ocerust —
Ananus, ropon Brnaaukaskas, ynuua
BaryTtuna, nom 44-46, yueOHsIit Kopiyc
Ne 7, aynutopus 606
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¢dopmym Isis Draw, Cuctema moucka TeKCTOBBIX 3aMMCTBOBAHUMN
«AnTtunnaruat.BY3», IIporpamma mis 9BM «bank Bompocos st
KoHTpos 3HaHui», VSDESK, Venyru cBs3u (qocTyn k cetu
unreprer), MOODLE, JInunblit KaOMHET CTyIeHTa/COTPYAHUKA,
KO3II (nomen Ha siHaekce), Pyclapn, ViPNet.

JlabopaTopus aHAIMTHYECKOI XUMUH U (PU3MKO-XMMHYECKUX
MeTO/J0B aHAJIN3a [JIsl IPOBeAeHHs 3aHATHIi CEeMHUHAPCKOI0 TUTIA,
J1a0OpaTOPHBIX 3aHATHH, KYPCOBOI0 IPOEKTHPOBAHMUS
(BBINOJIHEHHSI KYPCOBBIX PafoT), rPyNNoOBbIX H MHIUBHAYAIbHBIX
KOHCYJIbTALlMi, 2 TAK)KEe CAMOCTOATEJIbHOI padoThl 00yYar0OIMXCH |
MPEroIaBaTeNbCKUI CTOJI, CTYI, JAOOPaTOPHBIE CTOJIBI U CTYJIbS IS
o0yyJaromuxcs, KJIaccHas J10cKa.

O0opyaoBaHue: MyJIbTUMEIUHHBINA KOMILIEKC (IPOEKTOP, IKPaH,
KOMITBIOTEP, KOJIOHKH) C IPOIPaMMHBIM 00ecrie4eHHEM, BBIXO0M B
ceTh VIHTEpHET M 10CTYNOM B JIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyto cpexy COI'Y.

Iporpammuoe odecieuenne: Windows 7 Professional; Office
Standard 2016; Cucrema komnbrotepHoii Bepctkun MikTex; Kasperksy
Endpoint Security; Cucrema tectupoBanus Sunrav WEB Class;
[IporpammHOE obecrieueHne IS pelaKTHPOBAHMS XUMUIECKUX
tdopmyn Isis Draw; Crctema moncka TeKCTOBBIX 3aMMCTBOBaHUIHA
«Antunnaruat.BY3»; IlporpamMma nast OBM «bank BonpocoB amst
KOoHTpoJst 3HaHui»; VSDESK; Yemyru cs3u (1ocTym K ceTu
uatepHer); MOODLE; JInuyHblii KaOWHET CTYICHTA/COTPYIHUKA.
JlabopaTopHoe odopynoBanue: pH-metp-mmuBoasT™MeTp PH-
150MU — 2 wit. AkBaguctusuisatop J13-25- 1 mr. Baust BoasiHas
neyxmectHast UT-4302E ULAB- 1 mir. Bech ananutuueckue SHINKO
HT 84RCE c nosepkoii — lmt. Becst EK6000i- 1 mt. Becsr
nmabopatopasie CAS MW-120 - 1 mrt. Becsl mabopatopHbie
anekTpoHHble BM5101- 1 mit. Y4ue6H0-11a60paTopHBII KOMIUIEKC
"®uzndgeckas u kowongHas xumus'"'- 1 mrt. @oromerp KOK-3-01-1
mrt. [lIkad cymmnpasiii (801, kaMmepa u3 Hepik.cTamy, auamnazod 50-200
C)- 1 mrt. Lentpudyra Tagler HacTonmbHast 1abopaTopHas
Meunuackas mo TY — mt. Becsr anextporasie MW-300 r-1 mir.
Honomep U-510 (cranpaprasiii)-2mt. Kongykromep Jxcnept 002-2-
6H- 1 wir. Harpesatenbuas rmra ES-H3040-1 mit. [Teus mydenbHas
JIeKTpoKaMepHast 3y0oTeXHHUecKas IS Harpesa JUTEHHBIX GopM
OKIIC-10- 1 mrr. [Tonsipumerp kpyrosoit CM-3-1 .

Pedpaxromerp MPD-45452M ¢ moacBeTKOM U TOILIIKANON- 1 TIT.
Crexrpodporomerp [13-5300BU- 1 mt. Mermanka MarHuTHAs €
nogorpesom I1D 6110- 2 wt. Konaykromerp MAPK-603/1 — 1 1.

Poccuiickas ®enepanus, 362025,
Pecmry6nka CesepHast Ocetust — Ananus,
ropox Branukaskas, yi. BaryTtuna,

noM 44-46, yaeOHsIi kopryc Ne 7,

ayn. Ne 615

JlaGopaTopus GpU3NKO-XMMHUYECKMX METOI0B aHAJM3A IS
NPOBeJAeHUs] HAYYHO-UCCIEeJ0BATEIbCKOH padoThl, KypcoBOro
NMPOEKTHPOBAHHUS, BHINOJTHEHHS BbITYCKHBIX KBAJIH(PHKANMOHHBIX
padoT, rPYNNOBBIX U HHANBHAYAJIBHBIX KOHCYJIbTALMIA:
MPErnoiaBaTeNbCKUI CTOI, CTYI, JAOOPATOPHBIE CTOJBI M CTYJIbS IS
oby4Jaromuxcsi.

OdopynoBanue: [lepcoHanbHBIN KOMIBIOTEP B KOMIUIEKTE C
MPOTPaMMHBIM 00€CIIeYeHHEM, BBIXOJIOM B CeTh MIHTEpPHET U 10CTYIOM
B DJICKTPOHHYI0 HH()OPMAIIMOHHO-00pa3oBarenbuyio cpexy COI'Y -2
HIT.

IIporpammuoe o6ecnieuenne: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
komisroTepHoi Bepctkn MikTex, Kasperksy Endpoint Security,
[IporpammHOe obecrieueHne Ist pelakTHPOBAHMST XUMUYECKUX
¢opmyu Isis Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBAaHHUI
«Antnmnaruat.BY3y», [Iporpamma mss 9BM «bank Bonpocos s
KoHTpouts 3Haumit», VSDESK, Ycenyru cBsi3u (IoCTy K CeTH
uatepret), MOODLE, JIngnslii kabuHeT cryaeHTa/coTpyaauka, KOII
(momen Ha sHzAexce), Pyclapn, ViPNet.

JladopaTopHoe o6opyaoBanue: [I[puTOYHO-BBITSHKHAS YCTAaHOBKA
(3onT U3 ormaKoBaHHOK ctanu 2000*600*400-2 crona). AHanH3aTOp

Poccuiickas ®enepanus, 362025,
Pecny6nmka Ceepnast Ocetust — Ananus,
ropox Bnanuxaskas, yi. Batytuna, nom 44-
46, yueOHnsIit kopiyc Ne 7,

aynutopust 607
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"®moopar -02-2M"- 1 wT. ATOMHO-AGCOPOLMOHHBIHA CIIEKTPOMETD
MI'A-1000 c aBrocemmiepom- 1 mt. @otomerp KOK-3-01- 1 mt.
[Tnamennsrit poromerp GPIIA-2-01 30M3- 1 wir. CriekTodoTOMETp
[13-5400Y®- 1 wr. Menranka marauTHast ¢ nogorpesom I19 6110- 2
HIT.

Y4eOHbIe ayTUTOPHUH AJI51 IPOBEIEHUS TPYNNOBBIX H
HHANBHUIYATBHBIX KOHCYJbTAIMIA, TEKYIIEro KOHTPOJIS U
NPOMEKYTOYHOM aTTecTallu, a TAKKe CAMOCTOATEJIbHOM padoThl
00y4aroIMXCsI: TIPETIOIAaBATEILCKII CTOI, CTYJI, CTONBI U CTYJbS AT
oOyuaromuxcs, Kapeapa.

Oo6opynoBanmue: [lepcoHANBEHBIN KOMITBIOTEP B KOMIDIEKTE C
MPOTPaMMHBIM 00€CTIEYEHIEM, BEIXOJIOM B CETh MIHTEpPHET 1 1OCTYHOM
B DIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa3oBarenbHyto cpexy COI'Y.
Ipoekrop Epson EB-735Fi - KOMIUIEKT OCTaBKHU (KpeTUIEHHE JUTst
npoekTopa, mHyp nutanust) — lmr. Hoyr6yk OOO
"AUCUDJITEXHO" - lmr.

Iporpammuoe o6ecnieuenne: Windows 7 Professional, Office
Standard 2016, Cuctema tectupoBanus Sunrav WEB Class, Cucrema
komrbroTepHoit Bepctkn MikTex, Kasperksy Endpoint Security,
[IporpammHOE obecieueHne IS pelaKTHPOBAHMS XUMUIECKUX
topmyn Isis Draw, Cuctema moucka TeKCTOBBIX 3aMMCTBOBAHUN
«Antumnaruat.BY3», [Iporpamma gt O9BM «bank BonpocoB [1st
KoHTpOoJst 3HaHU», VSDESK, Yemyru cBsi3u (ocTyn K cetn
unrepHer), MOODLE, JIuunslii kabuHer ctyaenrta/corpyanuka, KOI1
(momeHn Ha siunekce), Pyclapa, ViPNet.

Poccuiickas @enepanms, 362025,
Pecniy6nnka CeBepnast Ocerust —
Ananus, ropon Bnaagukaskas, ynuua
Barytuna, nom 44-46, y4eOHBII KOpITyC
Ne 7, aynmutopus 606

KoMmnbioTepHbIii Ki1ace /sl MPOBeIeHUsI TEKYIIEro KOHTPOJIS 1
TPOMEKYTOYHOI aTTEeCTALUHU, 2 TAKIKE CAMOCTOSITEIbHOI paGoThI
00yYaroIMXCsi: TPENoaBaTeNIbCKUIA CTOJ, CTYJI, CTOJBI U CTYJIbS TSI
oOydJatomuxcs, Kadenpa, KraccHas JOCKa.

OoopynoBanue: KoMIploTeps! 111 KOMIBIOTEPHOTO KJIacca B
KOMIUIEKTE - C IPOrPaMMHBIM 00€CTIeUeHHEM, BBIXOJOM B CETh
WHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH(POpMANOHHO-
obpazoBatenpHyto cpeny COI'Y; uctounnku Oecriepe0oiHOTO
nutanus, [ppon, kommyTatop st kinacca D-Link DGS-10240,
MHTepakTHBHas jocka 78" (1702070/15112/11344/2+ npoektop Beno
MX503.

Iporpammuoe odecneyenune: Microsoft Windows 7 Professional,
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrtema tectupoBanusa Sunrav WEB Class (beccpounoe I10);
Ilpozpammmnoe obecneuenue U1 pelaKTHPOBAHNS XUMUIECKUX
tdopmyn Isis Draw (beccpounoe I10); KoncynpranT miroc; Cuctema
MOMCKa TEKCTOBBIX 3aMMCTBOBaHUH «AHTUILIaruat BY3y»; [Iporpamma
st OBM «baHk BopocoB [t KOHTPOJIs 3HaHUI»; [apanT; Cisco
Webex; neMOHCTpaIioHHBIE H y4eOHO-HATIISIHBIE TTOCOOUS
(BUzEOTIPE3CHTAIHS)

Poccuiickas ®eaepanus, 362025,
Pecniy6nmka Cesepnast Ocerust —
Ananusi, ropon BrnaaukaBkas, ynuua
Barytuna, nom 44-46, y4eOHBII KOpITyC
Ne 7, aynutopus 614

BuduoTexa, B TOM YHc/e YUTAJABHBIN 3271 CTOJIBI U CTYJIbS IS
00y4aromuxcs, KOMIBIOTEPHI B KOMIUIEKTE - C IPOrPaMMHbBIM
obecrieyeHneM, BEIXO/IOM B ceTh VIHTEpPHET U IOCTYTIOM B
AIEKTPOHHYI0 HH()OPMAIIMOHHO-00pa3oBaTenbHyto cpeny COI'Y
Iporpammuoe odecneyenune: Windows 7 Professional, Office
Standard 2016, Cuctema tectupoBanus Sunrav WEB Class, Cucrema
komisroTepHoi Bepctkn MikTex, Kasperksy Endpoint Security,
[IporpammHOe obecrieueHne Ist pelakTHPOBAHMST XUMUYECKUX
tdhopmyn Isis Draw, CucteMa moucka TeKCTOBBIX 3aMMCTBOBaHUN
«Antunnaruat.BY3», IIporpamma mis 9BM «bank Bonpocos s
KoHTpoJst 3HaHu», VSDESK, Yenyru cBsizu (noctyn k cetn
nunrepHer), MOODLE, JInunslii kabuHet ctynenra/corpyanuka, KOIT
(momeH Ha sHaexce), Pycl'apa, ViPNet.ObC

Poccuiickas ®enepamus, 362025,
Pecny6sinka Ceepras Ocerust —
Ananwusi, ropon Brnaaukaskas,

ymuna Ileperenn/Bartytuna, nom 16/19,
yaeOHbIi Kopiryc Ne 6
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