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1.lesu v 3212491 U3yYeHUSA TUCHUNIMHBI (MOLYJI51)

1.1 Ileab ocBOeHHUS TUCITHILIHHBI

L{enbf0 OCBOCHMS JUCHUIUIMHBI SIBJIICTCS: O3HAKOMJICHHE C COCTOSIHHEM W aKTyaJIbHBIMHU
3aJjadyaMHi  Pa3BHTUS TOTCHIMOMETPHYECKAX W BOJIHTAMIICPOMETPHYCCKHX METOJOB aHAIM3a |
HCCJICIOBAHU, KAK OCHOBHBIX DJIEMEHTOB COBPEMEHHOI'O (PM3MKO-XUMHUYECKOTIO aHAJIM3a

1.2 3apaum AMCUMILINHGIL.

PacKpBITh TEOPETHUECCKUE U METOIOJIOTMYECKIUE OCHOBBI JIUCIIUILINHBI.

ONMUPAsICh HA 3HAHUS, MOJYYCHHBIC B Kypcax 1O OCHOBHBIM JMCIMILINHAM (aHATUTHYSCKON
XUMHH, (U3HYECKOH XUMUU W JIp.), PACIIMPHUTh 3HAHHUS CTYJICHTOB B O00JIACTH XUMUU U
chopMupoBaTh MPOodecCHOHATBHBIC KOMITETCHITHH.

cOopMUPOBATH TIPEICTABICHUS O (OPMUPOBAHMH AHAJMTUYCCKOTO CHUTHAIA B PA3IMYHBIX
MEKTPOXUMHUYECKUX METOJIaX aHaIM3a.

OBIIJIETh MPAKTUICCKIMH HaBBIKAMU TTOTEHIIMOMETPHH U BOJIBTAMIIEPOMETPHH.

1.3 MecTo 1MCUMIUIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

Jucuunnuna «lloTreHnnoMeTpuss 1 BOJIbTAMIIEPOMETPUSA» OTHOCUTCS K 4acTH, popMupyeMoin
ydacTHHUKaMU 00pa3oBaTeNbHbIX OoTHOIIEeHUH bioka 1 "/lucnunubel (Monymm)" ydebHoro ruiaHa. B
COOTBETCTBMM C pabo4yMM y4eOHBIM IUIAHOM JUCLMIUIMHA u3ydaercs Ha 4 kypce (7 cemectp). Bua
IPOMEXYTOYHON aTTEeCTALluU: 3a4eT.

Nzyuennto aucuuiuinHbl  «[loTeHIMOMETpUss M BOJIBTAMIIEPOMETPHS» IMPEALIECTBYET
U3y4YEHUE IUCHUIUIMH «AHanuTudeckas XuMus», «Teopus U NpaKTHKAa XUMHYECKOI'O aHaJIU3ay,
«IIpobonoaroroBka B XUMU4YECKOM aHaiu3e». JlaHHas JUCLUILIMHA SBJISETCS NPEALISCTBYIOMEH 1S
qucuuinHbl  «COBpeMEHHbIE METOJbl AHAJIUTUYECKOM XumMum», «MeToapl 3KOaHAIUTUYECKOTO
KOHTPOJISI CYIIEPIKOTOKCUKAHTOBY.

1.4 IlepeyeHb IUIAHHMPYEMBIX Ppe3yJbTaTOB OOYYeHHUS IO AUCHHUIVIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHMPYEMBIMHU Pe3yJIbTATAMHU 0CBOCHHUsI 00pa3oBaTe/IbHON NPOrpaMMbl
N3ydyenne nanHoi yueOHON TUCIUTIIMHBI HAPABJIEHO Ha (pOpMHUpPOBaHHE Y 00YJaIOIUXCS
CIENYIOIINX KOMITETEHIU:

Ko n HanMeHOBaHWE HHIMKATOPA PesyneTaTel 00ydeHUs 110 TUCIIUTIIIHE
JOCTIDKEHUSI KOMITETEHIINN

ITK-3 CriocoGeH mpoBOAUTE padOTy MO ONTUMH3ALMH CYIIECTBYIOIIMX METOAOB M METOIMK aHaJIN3a BEIIECTB U
MaTepuagoB, MPOAYKIMH C HCHONb30BAaHWEM TEOPETHYECKHX 3HAHWH W MPaKTHUECKUX HABBIKOB B 00JIACTH
AHATMTHYECKON XUMUH
HNIIK 3.1 lemoHCTpHpYET 3HAHUS TEOPETHUECKUX | 3HAem TEOPETUYECKHE M  METOJOJOTHYECKHE OCHOBBI
1 METOJI0JIOTUYECKUX OCHOB AJICKTPOXMMUYECKUX | JUCLHUIIIMHBI; TEHACHINT pa3BHUTHS COBPEMEHHBIX
METOJIOB aHaIN3a MOTEHIMO- U BOJIbTAMIIEPOMETPHHU

YMeem WCIIONb30BaTh 3HAHUS B O0JACTH COBPEMEHHBIX
EKTPOXUMHUUYECKUX METOJOB aHAIU3a AJsSl UCCIIEA0BAHUS
O00BEKTOB CO CJOXHON  MaTpuIlel, BKIOYas OOBEKTHI
OKpYXKarollel cpenbl

6nadeem HaBBIKAMH TTOCTPOEHHSI CXEM aHaJIM3a pasIddHBIX
00BEKTOB METOJIAMH 3JIEKTPOXUMHUH

UIIK 3.2  JleMOHCTpHpYeT  CIIOCOOHOCTH | 3Haem TEOPETHYECKHE OCHOBBI BBIOOpa METOJa aHaiu3a U
NpOBEeHUsT  ampolaly  METOAMK  aHauu3a | cnocoba MPOOOMOATOTOBKM B 3aBHCHMOCTH OT MAaTPHIIBI
00BEKTOB OKPYKaIOIIEH Cpebl 00beKTa, TPHUPOABI M  COACPKAHUS  OMIPENENIEMOTO
KOMIIOHEHTa, TpeOyeMol TOUHOCTH aHAJIN3a

YMeem WCIIONB30BaTh TEOPETUUECKHE 3HAHMS IUII BBIOOpa
METOJMKM aHaln3a M IIPOBEJCHUS €€ amnpodauuu Hu
BaJTU/IAIIAN

6n1adeem HaBBIKAMU CaMOCTOSTENBHOTO OCBOEHHS HOBBIX
3HaHUH ¥ MPOECCHOHAITFHON apryMeHTalluH




[IK-5. CriocobeH mpruMeHSTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH DPa3BUTHS AaHATUTHYECKOW XHMHUHU TIPU
aHAIN3€e MOJTYYECHHbIX PEe3yIbTaToB

HIIK 5.1 Hemonctpupyer 3HAHUA 3Haem TEOPETUYECKHUE U METOJOJIOTHUYECKUE OCHOBBI
QJICKTPOXUMHUYCCKHUX - MCTOIAOB aHaJin3a u JTUCHUILIAHBL,
KOHTPOJIC 0OBEKTOB OKPYKAIOIIEH CPE/IbI COBPEMEHHBIX METOJOB aHalW3a IS WCCIIECIOBAHUS

MPOIIECCOB,  MPOTEKAIOIIUX B CIOXKHBIX CHCTEMax M
KOHTPOJISI ~ COZACPXKAHUSI KOMIIOHEHTOB B OOBEKTax
OKpY’KarouIei cpesbl

e1adeem  HaBBIKAMH  MPAKTHYECKOTO  IPUMEHECHUS
COBPEMEHHBIX aHAJTMTHYECKMX METOJOB K aHalIu3y
00BEKTOB OKPYIKAIOIIIEH Cpebl

UIIK 5.2 leMoHCTpHpPYET CIOCOOHOCTH 00CYKIATh 3Haem  TEHACHLUU pa3BUTHA COBPEMEHHBIX
MOJIyYE€HHBIE IKCIIEPUMEHTAIILHBIE PE3YIbTAThI SJIEKTPOXUMUYECKMX METOJIOB AHAIM32;
ymeem OPUMEHSITh  KOMIUIEKCHBIH  TOIXOJ,
ONUPAIOIINICA Ha  TEOPETUUYECKUE 3HAHUA W

PaKTUYECKUN OIIBIT, IPH OLIEHKE PE3YJIbTAaTOB aHAIN3a
M HUCCIIeN0BaHUN
61adeem HaBBIKaMU IUIAHHPOBAHUS JKCIICPHMEHTa U
00CyXIeHUS MOJTY4E€HHBIX SKCIEPUMEHTAIbHBIX
pe3yJbTaToB

PCSyJ'II)TaTI:I 06y‘leHI/IH MO AUCHUIIIIMHE JOCTHUIalOTCA B paMKaxX OCYIICCTBJIICHHA BCCX BUII0B
KOHTAKTHOM U CaMOCTOSTEILHON pa6OTBI o6yqa}ou11/1xc51 B COOTBCTCTBUHU C YTBCPKIACHHBIM y‘IC6HLIM
IIJIaHOM.

NuaukaTopbl JOCTUXKEHMSI KOMIETEHLMH CUMTAIOTCS C(HOPMUPOBAHHBIMU IPU JOCTHXKEHUU
COOTBETCTBYIOIUX UM PE3YJIbTATOB 00yUEHHUS.

2. CTpyKTYypa U coiep:KaHHue TUCHMILIHHbI
2.1 PacnpeneJieHue TPyA0E€MKOCTH AUCHHUILIMHBI 10 BUAAM padoT

Bunpt pabor Bcero ®dopma 0OydeHust
4acoB OYHas
7
ceMecTp
(gacsr)
KonTakTHas pagoTa, B TOM 4HciIe:
AynuMTOpHBIe 3aHATHA (BCero): 102 102
3aHATHUS JIGKIIMOHHOTO THIIA 34 34
J1a00paTOPHBIC 3aHATHUS 68 68

MPAKTUYCCKHUEC 3aHATUS

CCMHMHAPCKHUE 3aHATUA

WNHas koHTaKTHas padoTa:

Kontpousbs camocrositensroi padots! (KCP) 6 6
IMpomexxyrounas arrecranus (MKP) 0.2 0.2
CamocTosTelbHas padoTa, B TOM YHCJIE: 71,8 71,8
OdopmieHue mabopaTopHBIX PadoOT 18 18
CamocTosITeNnbHOE U3YYEHHE TEOPETUUECKOTO MaTepraia 32 32
CamocCTOsTeNbHOE pellicHHe 3a1a4 - -
[loaroroBka K TEKyIIEMY KOHTPOJIIO 21,8 21,8
Kontposb:

IloaroroBka k 3K3aMeHy

Oomast qac. 180 180
TPYA0eMKOCTh B TOM YHCJIe KOHTAKTHas padoTra 108.2 108.2
3a4. e/l 5 5

2.2 Conepxanue TUCHMILINHBI
Pacnipenenenue BuoB yueOHON pabOThl M UX TPYAOEMKOCTH IO pa3enaM JUCIUIUINHEIL.
Paznenbl (TeMbl) AUCHUILTNHBL, U3ydaeMble B / cemecTpe(ouHas popma o0ydeHus)



KomnnuectBo yacos
Bueayaut
A
No Hanmenoanue pazaenos (Tem) Y/UTOpHasd OpHas
Bcero pabota
pabota

JI 13 JIP CPC
OO1mue BOnpoCH 3J1EKTPOXUMUIECKUX METOI0B 4 2 ) ) 2
WCCJIEJIOBaHNUS U aHAIN3a
[oTeHnomMeTpru4ecKue METO bl aHATN3a U 40 10 ) 20 10
UCCIIEIOBAHUS
Crioco05I pacueTa KOHIICHTPAITUH B 36 6 _ 10 20
MIOTCHIIMOMETPUIECKOM aHAJIH3e
OO1mue Bonpock BOIBTAMIICPOMETPHH.
Krnaccudukaryst ”HIUKaTOPHBIX AJIEKTPOIOB, TPUMEHSEMBIX B 27 8 - 10 19
BOJITAMIIEPOMETPHHU
CoBpeMeHHbIe BApHAHTHI BOJIETAMIIEPOMETPUHI 38 6 - 22 10
[pakTHdeckue acreKTh! IMOTEHIMOMETPHYECKOTO 1 188 | 2 ) 6 10.8
BOJIFTAMIIEPOMETPHYECKOTOMETO/I0B AHATH30B ' '
HUTOI'O no pazdenam oucyuniumvl 173,8| 34 68 71,8
Kontpons camocrositensHoi padotsl (KCP) 6 - - - -
[pomexxyrounas arrecrauus (MKP) 0.2 - - - -
[oaroToBKa K TEKynieMy KOHTPOJIIO - - - - -
OO0mmas TpyI0eMKOCTh 110 TUCITAILTHHE 180 - - - -

[Mpumeuanue: JI — nexuuu, [13 — npaktrueckue 3austus / cemunapbl, JIP — mabopaTopHbie
sansTus, CPC — camocrositenpHas paboTta cTyAeHTa

2.3 Conep:xanue pa3aeoB (TeM) THCIHUANTIHHBI
2.3.1 3aHATHSA JEeKIHOHHOI0 THIIA

HanmvenoBanue pa3mena(TeMbr)

Coneprkanue pasuena(TeMbl)

®dopma
TEKYIIEro
KOHTPOJIS

3

4

-

.|O011Ee
3HeKT’pOXHMI/I‘IeCKI/IX
WCCIIEZIOBAHNSA U aHAIIA3a

BOIPOCHI
METOJIOB

O6HII/IC BOIIPOCBIJICKTPOXUMHNYCCKUXMETOA0B

HCCIIEIOBAHUS U
ananmu3a. Kimaccudukanus s1eKTpOXuMHYECKIX
METOIOB aHAJIM3a.

YO

2 |lloreHunomeTpruyeckue
aHaJu3a U UCCIIE0BaHUS

METOJIBI

Honomerpusa(npsmas noteHnmuomMerpusi). OCHOBHBIE
nonoxenns teopun CO. Knaccnpukammsa NCO.
Teopust MmemOpanubxnoTeHnuanoB MCH. OcHoBHEBIE
xapakrepuctuku UCO. IoteHnnomerpuueckue
n3MeHeHus ¢ ICO. TexHuka 3KcrieprMeHTa.
DakTOopBI,

BIIMSIONINE Ha IPABWIIBHOCTD OMPEIENCHUI.
[lorpemHocT HOHOMETPUYECKUX OnpenesneHuil. Poib
noreHromeTpun ¢ MICOB MOHUTOPUHTE OOBEKTOB
OKpYXarolleil cpenpl.
[oTenunomerpuyeckoe TUTPOBAHHE. Ob6urue
PUHLIUIIBI METO/A. Meron I'pana B
MOTCHIMOMETPUIECKOM TUTPOBAHHHU. Tumsl
WHAUKATOPHBIX SIIEKTPOIOB. OcobenHocTH
CTEKJSIHHOTO 3JieKTpoja. Kparkuit 0030p MeromoB
MTOTEHIMOMETPUIECKOTO

TUTPOBaHUMA (KI/ICJ'IOTHO'OCHOBHOFO,

OCaXJICHUA, OKHUCJICHUA-BOCCTAHOBJICHH,

KOMIUIEKCOOOpa30BaHus ).

3.|Crmoco0BI pacdera KOHIICHTPALIUU B
MTOTEHIINOMETPHUICCKOM aHAIH3E

CriocoObI pacuera KOHICHTPAI[MH B IIOTCHIIMOMETPHH:
crnocod  rpaayMpoBoyHOro  rpaduka;  CrocoObl
CTaHapTHOH J00aBKH (omHoti, JIBOMHOM,
MHOTOKPATHBIX); CIOCO0

pa30aBiIeHUS U JIp.

P3




4.|06mue BOIIPOCHI OOmme  Bompockl. [loHsTHe o0  monsipu3aIMy. K

BoJIbTamMIepoMeTpuu. Knaccuuxarms Konnenrpannonnas TOJISIPU3AITHSL. CBOMCTBA|
VHJIMKaTOPHBIX MpEACIIBHOIO  TOKa. HepeHaprDKeHI/Ie BBIJICIICHUA

3J1eKTPOJIOB, HpUMEHAEMBIX g|Bomopoxa. [lorsitue o Toke oOMeHa. BeiBoz ypaBHEHHSA

BOJIbTAMIIEPOMETPUNA TIOJISIpU3alinuu. Bennunna IMMOTEHIIAJIa ITOJIYBOJIHBI IJIA
ciiyvdasd CMEIIaHHOM oJigpusanuu.
KJ'IaCCI/I(bI/IKaIII/IH WHIANKATOPHBIX QJICKTPO0B,
IIPUMEHAEMBIX B BOJIBTaAMIIEPOMETPUN

5. [Kimaccuaeckast momsiporpadust Knaccngeckas monsiporpadus. K

OOmwue  mojoxeHus.  YpaBHeHue — MibkoBHua.
PazHoBuAHOCTH MOJIIporpaUIecKoro
MeToaa. IIpuioskeHust MONSIPOrpaduuIecKoro MeToa
(ompeneneHre dYMclIa OJIEKTPOHOB, MPHUHUMAIOIINX
ydactue B mnponecce BOCCTAHOBIICHHUA-OKUCICHUA
BCHICCTBA HaA OJJICKTPOAC; HU3ZYUYCHUC KOMIUICKCHBIX|
COC,Z[I/IHCHI/Iﬁ; HU3Yy4YCHHC SABJICHUA
TAyTOMETPHUH; N3YUCHUE CTPYKTYPHI COSTMHEHHHN).

0. COBpGMGHHBIe BapUaHTBIL COBpeMeHHLIG BAapUAHTLIBOJIbTAMIICPOMETPUN - K

BOJIbTaAMIICPOMETPUH. CHUHYCOUAAJIbHAA,IICPCMCHHOTOKOBAA, UMITYJIbCHAA.
Ocobennocty (HOPMHUPOBAHUS AHATUTHIECKOTO
CI/IFHaJ'Ia.AMHepOMeTpI/IquKOG TI/ITpOBaHI/Ie.HpI/IHIII/IH
METoaa. KpI/IBLIeaMHGpOMeTpI/I"IeCKOFO TUTPOBAHUA.
Uzmenenue X0Ja KPUBBIX TUTPOBaHUSA B
3aBHCUMOCTH OT  XapakTepa MIPOTEKaHUSA
mporeccoB. PeareHTsl B aMIIepOMETPHYECKOM
tuTpoBaHuu. IIpuMenenuen snektpoaos. [lpunoxenue
AMIIEPOMETPUIECKOTO METOJA.

7. | IlpakTueckue acriexkTsl | ABTomatm3ars Merona 1T u BA. Tumsr K
NOTCHIMOMETPUYCCKOI0 H| MTHIMKATOPHBIX 3JICKTPOJOB,CIOIL3YEMbBIX
BOJIBTaMIIEPOMETPUICCKOTOMETOI0B BATUX METOJAaX MUCCIEIOBAHHUS.

AHAJA30B. OcobeHHOCTH TIPOGOMOATOTOBKH OOBEKTOB
OKpYXKarouie cpenbl JUTST nenei
OJIEKTPOXUMHYECCKOTO aHaIn3a.
2.3.2 3aHATHS CEMMHAPCKOI0 TUMNA (MPaKTUH4ecKue /
CeMHHAPCKHUE3AHATHUS/1a00paTOPHbIE padoThI)
Ne dopma
HaumenoBanue 1abopaTOpHBIX paboT TEKYIIErO
KOHTpPOJIS
1 3 4
Ornpenenenrne OCHOBHBIX XapakTepuctuk UCD. JIP
[TorennmomeTpuueckoe omnpeaesneHue cyiabhaT-MOHOB B Bojpax cPb- JIP
CEJIEKTUBHBIM 3JIEKTPOLOM
[TorennmomeTpuyeckoe ompenenenue (GTOPUI-MOHOB B 3yOHOH Mmacte ¢ JIP
MOMOIIBI0 (PTOPHUA-CENEKTUBHOTO JIEKTPOAA

4. |[ToreHMOMETpPHUYECKOE OIpEeEIeHNE KOHCTaHT JUCCOLMALINI JIP

dbochopHOI KUCTOTHI

5. |MoHomeTpuyeckoe orpeaeaeHre KaabIus B MOJIOKE. JIP

6. |OmpeneneHne  KOHIIGHTpAlud  X-HOHOB ~ METOAOM  100aBOK ¢ JIP

ucnons3oBanuem MCO.

7. |U3yyeHue 3aBUCUMOCTHM AaHAJIUTUYECKOTO CHTHAJA OT pPa3jM4HbIX JIP

napameTpoB B merozae UIBA

8. |MHBepCcHOHHO-BOIBTAMIIEPOMETPUYECKOE oIlpeneiIeHue TSDKEIIBIX JIP

METAJJIOB Ha BPAIIAIOMIEMCSI CTEKIOYTJIIEPOTHOM 3IIEKTPOAE METOIOM
IpayMpOBOYHOTO rpaduka




9. |MHBepCcHMOHHO-BOJIBTAMIIEPOMETPUIECKOE. OIIpeeIICHn e TSKEIIBIX JIP
METAJUIOB Ha BPAILAIOIIEMCS CTEKJIOYIVIEPOJHOM IEKTPOAE METOIOM
CTaHJAPTHON J0OABKHU

10. | IluBepcHOHHO-BOJIbTAMIEPOMETPUYECKOE OIlpeeIICHU e TSKEIIBIX JIP
METaJJIOB B IPUPOJHBIX U MUTHEBBIX BOJAX

11. Bsibop pabounx yCJIOBUH oTnpeeNIeHUs 2JIEMEHTOB npu JIP
MHOT'OKOMIIOHEHTHOM KOHIIEHTPUPOBAaHUHU

12. |lHBepCHOHHO-BOJILTAMIIEPOMETPUYECKOEC OmpeneneHue TSKEIBIX JIP
METAJIJIOB B MUIIEBBIX MPOIYKTAX

13.|Onpenenenue AHTHOKCHIAHTHOU aKTUBHOCTH VHANBULYaTbHBIX JIP
aHTHOKCUIAHTOB

14. |1IlHBepCcHOHHO-BOJIbTAMIIEPOMETPUYECKOE OIpezieIeHn e TSKEIBIX JIP
METAJIJIOB B MUIIEBBIX IPOIYKTaX (CaMOCTOATEIbHAS paboTa)

[Ipumeuanue — 3anmra jabopaTopHoi padotsl (JIP), BeimmonHenue kypcoBoro npoekra (KII), kypcopoit
pabotsl (KP), pacuerHo-rpadmueckoro 3amanus (PI'3), pacuernoro 3amanus (P3), Hammcanue pedepara
(P), acce (3), xonmnokxBuym (K), TectrupoBanue (T), ycrasiit ornpoc (YO) u T.4.

Jna Bcex maGopaTOpHBIX paboOT pa3paboTaHbl M YTBEp)KIEHBI Ha 3aceqaHuu Kadeapbl
AHAJIMTUYECKOW XUMHUU METONYECKUE YKa3aHUs

2.3.3 [IpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBas pabota He npeaycMOTpeHa y4EOHbBIM I1JIAHOM.

2.4 IlepeyeHb Y4yeOHO-METOAMYECKOTO oOOecmedeHHs JIsi CaMOCTOATENbHOW pPadoThI
00y4aomuXxcs Mo JUCIUIIHHE

Ilepedens yaeOHO-METOINIECKOTO 00ECTIEUCHNS TUCITUILINHBITIO

(TeopeTnuecKoro) Marepuaia

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSATEIEHOW PabOTHI
1 2 3
[IpopaboTka yuebnoro |Llromko T.I'., BopomoBa O.b.Hukomaesa H.A., Kommmua B.B.

INoTeHIIOMETPHYECKHE METO/IbI B aHaIM3e OOBEKTOB OKPYXkKarolei cpems /
Kpacnonap: U3narenbcko- nonurpaduyeckuii nentp Kyol'y, 2014, 124 c.
[Tronxo T.I'., Bopornosa O.b., Konmun B.B., Konmmna lx. H.
I/IHBepCI/IOHHaHBOHBTaMHCpOMCTpHﬂ B aHaJIn3e IMUIIEBBIX
nponyktoB / Kpacnonap: Tunorpadgus OOO «I'’K Anbramokcy, 2015, 190 c.
OOBEKTHI OKPYKAIOLIEH CPEeNbl U UX aHAJUTHUYECKHH KOHTPONIb B 2-X TOMax /

nop pen. T.H. Illexosuosoii. . — KpacHopap: Apt- Oduc. — 2007

Brimonnenue
WHAUBUIYABHBIX PACUETHBIX

3aJaHuN "
MIOATOTOBKA K TEKYyIEMY
KOHTPOJTIO

Lonko T.I., BoponmoBa O.b.,Hukomaeea H.A., Koummmu B.B.
IMoTeHIHOMETPUYECKIE METOIbI B aHAIN3e OOBEKTOB OKpY)KarolieH cpens /
Kpacnonap: Uznatenscko- nonurpadudeckuit nentp Kyol'y, 2014, 124 c.
Lronko T.I'., Boponosa O.b., Kormuu B.B., Konmmmalx. H.

VIHBep CHOHHASBOIETAMIIEPOMETPHS B aHAIU3e MHIIEBBIX
npoaykroB / Kpacuonap: Tunorpapus OOO «I'K Ansranrokey, 2015, 190 c.
OOBEKTHI OKpYKAIOLIEeH Cpebl U X aHATUTHYECKUIT KOHTPOJIb B

2-x Tomax [/ nox pen. T.H. Ilexosmooit. . — KpacHomap: Apr-Oduc. —

2007

YueOHO-MeTOAUYECKHE

MaTcpHrajibl JJIA CaMOCTOSITEIbHON paGOTI)I 06yqa101111/1xc;1 n3

YHUCJIa UHBAJIKM/IOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) mpenocTaBustoTcst
B (hopMax, alaTHPOBAHHBIX K OTPAHUYCHHUSIM KX 3J0POBbSI U BOCIIPUSATHS HHPOPMAIIHIH:
Jnst mun ¢ HapyIIeHUSIMU 3PEHUS:



—B TIeYaTHOU (hOpME YBEINYCHHBIM HIPHPTOM,

— B (hopMe DJIEKTPOHHOTO JIOKYMEHTA.

Jist U1 ¢ HApYIICHHUSIMU CITyXa!

— B IIe4yaTHOU (hopme,

— B JopMe IIEKTPOHHOI0 TOKYMEHTA.

JLuist UL ¢ HAPYLICHUSIMU OMIOPHO-JIBUTATEIBHOTO aIllapaTa:
— B meyaTHOU (opme,

— B (hopMe IJIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TiepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHI€HTa
00yYJarOIIMXCS.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, IPUMeHsIieMble IIPH 0CBOCHUM JTUCHHUILIUHBI (MOLYJIs1)

B cootBerctBHM ¢ TpeboBanusmMu ®I'OC BO peanu3zaius KOMIIETEHTHOCTHOTO MOIX0a
MpeayCcMaTpUBAET MCIIONB30BAHME B YU4eOHOM MpOI[ecCe aKTHBHBIX U HMHTEPAKTUBHBIX (hopMm
MPOBECHUS 3aHSITUM.

Opranuzanys H3y4eHHs MaTepuasia Kypca OCYILIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JESITEIbHOCTHOTO MOJAXOJa M MO3TanHOro (OpMUPOBAHMSI YMCTBEHHBIX JeicTBuil. Jlekuuu u
nabopaTopHble 3aHATUS CHOCOOCTBYIOT (DOPMUPOBAHMIO Yy CTYIEHTOB Oa30BbIX 3HaHUM,
OCHOBHBIX MBICIIUTENIBHBIX OMNEpalyid, pPa3BUTUIO JIOTUKU. JIEKIMM HOCAT MOTHBAI[MOHHO-
II03HABATENIbHBII XapakTep; J1JaOOpaTOpHbIE 3aHATHS SIBIAIOTCA CaMOCTOSTEIbHBIMH M HMEIOT
po0JIEMHO-TTOMCKOBBIA  XapakTep. Ilpu BblmOJHEHHM J1IAOOpaTOPHBIX paboT peannsyercs
TBOpYECKasi  JIeATEIbHOCTh  CTyJI€HTa, pa3BUBaeTci KOMMYHUKATHBHAas  CIHOCOOHOCTD,
pa3BUBAIOTCd  HaBBIKM  apryMEHTHPOBAHHO  BbIpaXkaTb CBOM  MBICIM U HaBBIKU
9KCIEPUMEHTAIbHON PabOTHI.

JUin moBbimeHust 3¢ @ekTuBHOCTH y4eOHOro Ipolecca HCHOIb3YIOTCS CleayloIIue
o0pa3oBaTebHbIE TEXHOJIOIMU: HH(POPMALIMOHHO-Pa3BUBAIOIINE TEXHOIOTUH, HAIIPABJICHHbIE HA
(dbopMHUpOBaHUE CHCTEMBl 3HAHWH, 3allOMHHAaHME U CBOOOJHOE ONEPUPOBAHUE HMH; METOJ
MpoOJIEMHOr0 M3JI0XKEHHsI Marepuana. JlJis yCHemHOro OCBOEHHS AMCIHIUIMHBI CTYyJIEHTam
HEOOXOJMMO OBJaJIeTh HaBBIKAMH IPOBEACHUS MOMCKAa HEOOXOUMOM HaydHOH HMHpOpMaIH B
¢donnax Oubmmoteku. J{ns 3akpensieHus MOJYyYeHHBIX TEOPETUYECKUX 3HAHUN M MPAKTHUYECKUX
HAaBBIKOB U C IEJBI0 PO EeCCHOHATBHON OpUEHTANN MPEAYCMOTPEHBI CEMUHAPHI -3KCKYPCHUU Ha
MPEANPUATUSAX TOPOAA.

ITpu BbIMOMHEHUH Ja00PATOPHBIX Pa0OT U BO BPEMsI CaMOCTOATEIbHON pabOThI CTY1EHTHI
MPOBOAAT pa300p MPaKTHUECKUX 3a/lay KaK CaMOCTOATENIbHO, TaK W PEHIaloT MpOoOJIeMHbIE
CUTYyallUu B COCTaBE MaJbIX TPYIII.

Jlng MHBaNIMOOB M JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/10POBbSI PEATU3YIOTCS
UHIUBUAYalbHblE  O0pa30BaTENbHbIE  TEXHOJOIMM, KOTOPbIE  IO3BOJSAIOT  IOJIHOCTBHIO
UHIUBUAYAIU3UPOBATh COJAEP)KAHUE, METOJbl M TEMIIbl Y4eOHOW [EeATENIbHOCTH HWHBAIN]A,
BHOCHUTb BOBpEMsI HEOOXOJUMbIE KOPPEKTUBBI, KaK B JIEATEILHOCTh CTYACHTa-MHBAINIA, TaK U B
JeATeNIbHOCTh PENoaaBaTesl.

4. OueHOYHbIE CPeICTBA JIsl TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH M NPOMEKYTOYHOI
arTecTauMu
OneHouHble CpEACTBA NpeIHA3HAYEHBI [JIsI KOHTPOJS U OIEHKH 00pa3oBaTEeIbHBIX
JNOCTHKEHUU O00ydYaroluxcsi, OCBOMBIIMX MporpaMMy ydeOHOM aucuumimHbl  «OCHOBBI
ANEKTPOXUMHUYECKHUX METOJIOB aHAJIN3a».
OLieHOYHBIE CPeNICTBA BKIIIOYAIOT KOHTPOJbHBIE MAaTEpUAJIbI I TPOBEACHUS TEKYIIero



KOHTPOJIsA B (opME Pa3HOYPOBHEBBIX 3aJaHHI, paCUETHBIX HIMTBOPUYECKUX 3aJaHUM, OTYETOB
110 J1abopaTOpHbIM paboTaM U MPOMEKYTOUYHOH aTTecTanMu B opMe BOIPOCOB U 3aJaHUN K

3a4ery.

CTpyKTypa OlIeHOYHBIX CPeICTB ISl TeKYleld U MPOMEeKYTOYHOM aTTecTaluu

HaumenoBanue
Ne Kontponupyembie Kon xonTponupyemoit OLICHOYHOT'OCPENICTBA
n/n pa3znensl (TeMbI) KOMIETEeHINH (MJIH ee
JHCIATUTAHEL YacTH)
Texymnii [IpomexyTo
KOHTPOJIb YHasaTTeC
Tauus
Oo0uine BOIIPOCHI BOMPOCH! 1-3 n3

1  [|PIEKTPOXUMMUYECKUX [K-3 YO [IEPEYHs BOIIPOCOB
METO/I0B HCCIIEJOBAHUAU IK-5 AU 3a4€Ta
aHaITN3a

) IloTreHuHOMETpHUYECKUE Bomnpockl 4-7, 9-
METOIbI aHanM3a u %-g K 12 u3 nepeuns
HCCIICIOBaHUS -

A JIP 1,2,4-11 BOIIPOCOB LIS
3a4eTa
Crioco0b1 pacuera BOIIpoOC 8§ U3

3 |KoHIEHTpaImH B TIK-3 P3 IepeyHs
MMOTEHI[IOMETPUIECKOM [IK-5 BOIIPOCOB ISt
AHATI3E 3a4era
OO61mue BOTIPOCHI BOIIPOCHI 13-

4 |BOJIFTAMIIEPOMETPHH. IK-3 19,29 u3
Kitaccudukarst [1IK-5 K NepeuHs
WHIIMKATOPHBIX BOTPOCOB TSt
PIIEKTPOJIOB, 3agera
MPUMEHSIEMBIX B
BOJIbTAMIIEPOMETPUH

5 |Kmaccuueckas Borpocsl 20-23u3
rossiporpadus IK-3 K nepevHs

[IK-5 BOIPOCOB ISt
3a4eTa
CoBpeMeHHbIE BAPHAHTHI BOIPOCHI 24-28u3
6  [BOIBTAMIIEPOMETPHH. [K-3 K MepevHs
TIK-5 BOIIPOCOB JJIsSt
3a4era
IIpakTH4ecKeacTIeKThII Bompocsr 12,

7  |OTEHIHOMETPHYECKOTO U TIK-3 K 20-34 u3
BOJILTAMIIEPOMETPHIEC IIK-5 JIP 3,12,13,14 -
KOTOMETOZ0BaHAIN30B. P

BOIIPOCOB TSI
3a4era

IHoka3aTenu, KpUTEPUH U IIKATA OLEHKU cOPMHUPOBAHHBIX KOMIIETCHIM I

Kon u CoOTBETCTBUE YPOBHEH OCBOCHHSI KOMITETEHIIMH TIAHUPYEMBIMPE3yIIbTaTam
HaWMEHOBaHHE 00y4eHHs] M KPUTEPHUSIM UX OLIEHUBAHUS
KOMIIETEHIIHH HMOPOTOBBII 6a30BbIif MPOABHHYTHINA
Orenka
Y 10BIETBOPUTEIHHO/3aUTE XopoI10/3a4TeHO OTIMYHO/3a4TEHO
HO
[K-5 3Haem TeOpeTHUECKUE H 3naem 3naem




CII0Cco0€eH METO/I0JIOTHYECKUE TEOpEeTHYECKUE U | TEOpETUYECKUE
MIPUMEHSATh OCHOBEBI JUCIUIUTHHBI U | METOIOIOTHYECKHE METO/I0JIOTHYECKHE
OCHOBHEIE HaIpaBJICHUS pa3BUTHS OCHOBBI OCHOBBI JHCIHUTLINHBI
3aKOHBI U COBPEMEHHBIX JIUCITUTUTHHBI | Hu HaTPaBJICHUS
3aKOHOMEPHOCTH IIEKTPOXUMHUCCKUX HaTpaBJICHUS pa3BUTHSA
pa3BHUTHS METOJIOB aHaIu3a pa3BuTHUs COBPEMEHHBIX
AHAIIMTHYECKOM COBPEMEHHBIX ANEKTPOXUMHUYECKUX
XUMUH TIPH INEKTPOXUMHUYECKU METOJIOB aHanmn3a;
aHam3e X METOJIOB aHAaIN3a; JICMOHCTPHUPYET
TIOJTYYCHHBIX JIEMOHCTPUPYET 3HAHMS
pe3yJIbTaToB CIIOCOOHOCTH MHOTOYPOBHEBBIX
YCTaHABIIUBATh MEKTUCIUTUTHHAPHBI
CBSI3b: CBOIiCTBa X CBSI3eH
o0BeKTa —  MeToJ
aHajau3a
Ymeem HUCIOJIb30BaTh Ymeem Ymeem
3HAHMS B obnactu HCITOJIb30BaTh HCIIOJIb30BAaTh
COBPEMEHHBIX 3HaHHWS B O00JIaCTH 3HAHHS B oOiactu
INEKTPOXUMHYECKUX COBPEMEHHBIX COBPEMEHHBIX
METOJIOB aHamm3a JUISL | DIIEKTPOXUMHYECKU INEKTPOXUMHYECKUX
HCCIIEIOBAHMS MIPOIIECCOB, X METOJOB aHaIn3a METO/IOB aHaIu3a JIJIs
MPOTEKAOIINX B CIOXHBIX JUISL  MCCIICTOBaHUS HCCIIeIOBaHMS
CUCTEMax u KOHTPOJIS TIPOIIECCOB, TIPOIIECCOB,
COJICpKaHUST KOMITOHCHTOB MPOTEKAFOIIINX B | IPOTEKAIOIIUX
B 00BEKTaX OKpYyKaroIIeH CIIOXHBIX CHCTEMax CIIOXKHBIX CHCTEMaX H
cpenbl u KOHTPOJIS KOHTPOJIS
COJICpIKaHUS COJICpIKAHUS
KOMITOHEHTOB B | KOMIIOHEHTOB
00BeKTax 00BeKTax
OKpYXaromien OKpYXaromieu
Cpesl; Cpesl;
JIEMOHCTPHpPYET JIEMOHCTPHUPYET
yMeHHe yMeHHe
apryMEeHTHUPOBATh apryMeHTUPOBATh
COOCTBEHHYIO COOCTBEHHYIO TOUKY
TOYKY 3pCHUS 3peHHS, HaXOIUTh
yTH penreHus
MTO3HABaTEIIbHBIX
3a1a4
Bnaoeem HaBBIKAMH Bnaoeem Brnaoeem HaBBIKAMH
MPaKTHYECKOTO HaBBIKAMH MPaKTHYECKOTO
MPUMEHEHHST COBPEMEHHBIX MIPAKTUYECKOTO MPUMEHEHHUS
AHAINTHYECKUX METOJOB K MIPUMEHEHHS COBPEMEHHBIX
aHaINu3y 00BEKTOB COBPEMEHHBIX AHAINTHYECKUX
OKPYKarOIIeH CpeIIbI AHAINTUYECKUX METOJIOB K aHAJIU3y
METOJIOB K aHAJIU3y 00BEKTOB
00BEKTOB OKpY Karomien
OKpYXarolei cpelibl;
Cpensl; JICMOHCTPHUPYET
JIEMOHCTPHPYET MHOTOCTOPOHHOCTh
CIIOCOOHOCTH K | HOIXO0O0B,
MHOT0aClEKTHOMY MHOT'0aCIIEKTHOCTh
00CYXKICHHIO o0CyKaeHHsI
npoOiiem npoOiiem
IK-3 3naem IPUPOIY U | 3naem npupony u 3naem MIPUPOTY u
CII0CO0€eH O0COOEHHOCTH 0COOEHHOCTH OCOOEHHOCTH




MIPOBOIUTH (hopmupoBaHus (hopmupoBaHus (hopmupoBaHUs
paboty no AHAIMTUYECKOTO CHTHAlla B AHATIMTUYECKOTO AHAITUTHYECKOTO
ONTUMU3AIIU pa3snUYHBIX CUrHaja B | CHTHala B
CYILIECTBYIOLIUX 3IEKTPOXUMHUUECKUX Pa3IMYHBIX pa3snUYHBIX
METOJIOB U METOJax aHalIn3a 3IEKTPOXUMHUUECKU 3JEKTPOXUMHUUECKUX
METOJHK X METOJaX aHAIIN3a; METOJAX aHalN3a;
aHamm3a CITOCOOBI JEMOHCTPUPYET
BEIIECTB, BBISIBJICHUS yYMEHUE
MaTepHalos, 3HAYMMBIX apryMeHTUPOBATh
MPOAYKIINHU C (axTOpOB, COOCTBEHHYIO TOUKY
UCTIONIb30BaHUEM OKa3bIBAIOIIUX 3peHus, HaXOJIUTh
TCOPECTUYCCKUX BJIMSAHUC Ha IIyTH peUICHUA
3HAHUU U AHAINTUYECKUI II03HABATENIbHBIX
MIPAKTHYECKHUX CUrHaj U | 33134, TEOPETUYECKH
HAaBBIKOB B MIPaBUIBLHOCTh MPOCIIEXKUBAs CBSI3H
obacti OIpeNeIICHUS CBOMCTBO 00BEKTA —
AHAIMTUYECKON aHanuTa 0COOEHHOCTH MeToAa
XUMHH aHanmmsa
Ymeem mnposectu ananus Ymeem MIPOBECTU Ymeem IIPOBECTU
COCTOSIHUSA BOIIPOCA, aHAIM3  COCTOSIHHSA aHanms3 COCTOSIHUS
UCTIONB3Ys JIUTEpaTypHbIE BOIIPOCA, BOIIPOCA, HCIONb3Ys
HWCTOYHHKHU, HCIIOJIBb3YA JINTEPATYPHBIC
MIPOBECTH OILIEHKY U BBIOOP JUTEpaTypHBIE UCTOYHMKH; IIPOBECTH

HEo0X0ANMOro 060pyA0BaHUS

HUCTOYHHUKH; IIPOBECTU

OIIEHKY UBBIOOD

u OIIEHKY UBBIOOD HEOOXOUMOTO
BCIIOMOI'aTEIbHBIX CPEICTBIIA HEOOXO0IMMOTO 000pyn0BaHus U
MIPOBEAECHUS O60pyl[0BaHI/I$[ )51 BCIIOMOT'aTCIIbHBIX
PICCJTeI[OBaHI/Iﬁ; BCIIOMOTaTCIIbHBIX CpEacCTB JII
MIPOBECTH BBI60p, CpeacTB T IIPOBEACHUA
MIPOBEPKY pa60TOCHOCO6HOCTI/I TIPOBEACHUA HCCHeﬂOBaHHﬁ; IIPOBECTU
CTaHIapTHON METOJIUKHA UCCIEI0BAHUM; BBIOOD,
aHaymza 3aJIaHHOTO IIPOBECTH BBIOOD, IIPOBEPKY
obpasua TIPOBEPKY paboTOCIIOCOOHOCTH U
paboTOCIOCOOHOCT U U aIanTaIuio
aJIanTaIuo METOUKHU aHajam3a
METOJIMKU aHau3aiis | JUIs 3a/ITaHHOTO
3aJIaHHOTO oOpa3iia; MIPOBECTH
oOpazua CPaBHUTEIHHBIN aHATH3
METOJIUK
aHaymza obnekTa
HCCIICIOBAHUS HUBBIOpPAThH
ONTUMAIIBHYIO
METOJIUKY
Braoeem HaBBIKaMHU Braoeem naBbIkaMu Braoeem HaBBIKaMHU
MIPOBE/ICHUS HCCIIENOBaHIIH TIPOBEACHUS MIPOBEICHUS
aHanu3a, OCHOBaMU HCCIeq0BaHU I U | UCCIeNOBaHUMN u
TUTAHUPOBAHUA SKCIIEPUMEHTA aHaJIn3a, OCHOBaMH aHaIn3a, OCHOBaMHU
u TJTAHUPOBAHUS TUTAHUPOBAHUS
MpOBeIECHUS HEOOXOANMBIX SKCIIEpUMEHTa U | SKCIIEpUMEHTa u
pacueToB TIPOBEACHUS MIPOBEICHUS
HEOOXOIUMBIX HEOOXOIUMBIX PacUeTOB;
pacdeTos; JIEMOHCTPUPYET
CIOCOOHOCTBIO CIIOCOOHOCTh
aJanTHPOBAaTh aJlanTupoBaTh
M3BECTHBIE CITOCOOBI CTaHJIaPTHYIO METOJIUKY
MIPENOATOTOBKH OTIpe/IeNIeHUs] aHAJIUTA
00BeKTa K K
BBIOpaHHOM HCCIIEyeMOMY
CTaHJIapTHOU 00BeKTy

METOAMKE aHaIN3a

Tunosble KOHTPOJIbHBIC 3aIaHUSl WJIN UHBIC MaTepI/IaJIbI,H606XOIlHMI>Ie):[.]'[ﬂ OICHKH




3HAHMIl, YME€HHWii, HABBIKOB M (WJIM) ONBITANESTEIbHOCTH,XaPAKTEPH3YIOIINX ITaMbI
(¢popMupoBaHus KOMIIETEHIUI B MPoIecce 0CBOEHUsIOOPA30BaATEIbHONIPOrPaMMBbI

Tekyumii KOHTPOJb TPOBOAMTCS IIyTEM MPOBEACHUS OMPOCOB CTYACHTOBBXOIE
a00paTOPHBIX 3aHATHH, B (hopMe coOece0BaHMS NIPU 3allUTe  J1abOpaTOPHBIX pabort, u
cllavye KOJJIOKBUYMOB.

IIpumepnwiil nepeuenb 8ONPOCO8, 0OCYIHCOAEMBIX NPU 3AUWUMAX 1aOOPAMOPHBIX pabom,
U 0111 NOO20MOBKU K KOJIOKEUYyMYy no pazdeny «llomenyuomempuueckue memoosvl anaiusa u
UCCNeO08AHUAY .

1.Knaccuduxamus 37eKTpOXUMHYECKUX METO/I0B aHAIN3a.

2. llonsatue o mnomynpoHuIlaeMoi MeMOpaHe KaK Ba)KHEHIIeH COCTaBHOW dYacTu
MOHCENEKTUBHOT 0 3JieKTpoa. [IpuunHbl BO3SHUKHOBEHUS TU( (PYy3MOHHOTO MOTEHIIHAIA.

3.051eKTpoIbl CPAaBHEHHUS, X XapaKTEPUCTUKH U OCOOCHHOCTH NpuMeHeHus B D XMA.

4. OcHoBHble xapaktepuctuku HMC3D. CnocoOwsl ompeneneHuss KodGPUIIUEHTOB
cenektuBHocTH MCO. Onpenenenue npenena oOHapyKeHUs.

5. Knaccuduxanus MCO. Xapaxrepuctuka nepsuunbix MCO. Xapaxrepuctuka MCO c
KUAKUMH ~ MeMOpaHamu.  XapakTepUCTUKAa  CEHCUOWJIM3UPOBAHHBIX  HMOHOCEJIEKTHBHBIX
UIEKTPOJIOB (ra304yBCTBUTEbHBIX, (EPMEHTATUBHBIX). DTOPUI-CENEKTUBHBIN 3JIEKTPOJ, €ro
0COOEHHOCTH U IPUMEHEHHUE.

6. Texnuka skcnepumenTa npu padore ¢ MCO. dakTopsl, BIUAONME HA IPABUILHOCTD
omnpeneneHui npu ucnons3osanuu MCI.

7. IlorpemHocTb MOHOMETPUUCEKUX ONPEACICHUI.

IIpumepnwiii nepeuens 80Npoco8 O 3auumsl 1AOOPAMOPHBIX pabom no pazoeuny
«Bonemamnepomempuueckue memoowvl AHAIU3A U UCCTE00B8AHUY

1. [TonsiTHE O MOJIIPU3ALIMH IIEKTPOA.

2. MexaHu3M KOHI[EHTPALMOHHOM MOJIIpU3aluu.

3. YpaBHEHU € KOHIIEHTPAILIMOHHOW MOJIIpU3aLluu ISl CIy4asi TBEPJOro 3JIEKTPOAa.

4. CoiicTBa Ipe1eJIbHOT O TOKA.

5. YpaBHeHU e KOHIICHTPALIMOHH O MOJISIPU3AIINY JUIS ClTydasi 00pa30BaHUs aMaJibraM.

6. Ilepenanpspkenue. OOmue nonoxenus. IlepeHanpsbkeHne BbIEIEHUS BOJOPOA.
Teopuu, oObsICHSIONME BOSHUKHOBEHUE TIEpEHANPSKEHUS BBIIETICHHS BOAOPOA.

7. Ilpenenbublii Tok Ha PKD. YpaBHenune WnpkoBuya, ero aHaius U MpuMeHEeHHUe.

8. O6paTumble 1 HeoOpaTUMBbIE 3JIEKTPOJHBIE MTPOIIECCHI.

9. Tumbl MHAUKATOPHBIX HJIEKTPOJIOB, UCTIOIB3YEMBIE B BOIBTAMIIEPOMETPUH.

10. OGocHoBaHue BbIOOpa AYEHKM NpU TPOBEAECHUH BOJIbTAMIIEPOMETPHUECKHX
UCCIIEI0OBAHUAX.

B pasnene «Cnocobwr pacuema xonyenmpayuu 6 nOMeHYyuoMempu4eckom anaiusey ais
OLIEHKU 3HAHMM, YMEHUH, HAaBbIKOB, XapaKTEPU3YIOIIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHLUUN B
Ipoliecce  OCBOEHUs  00pa3oBaTENbHOM  HPOrpaMMbl,  MIPEIyCMOTPEHO  BBIIOJIHEHHE
MBOPUECKO203A0AHUA/PACUEMHO20 3A0aHU, 1IETIbI0 KOTOPOT'o ABJISICTCS Ha OCHOBE MOJIyYEHHbIX
TEOPETUUECKUX 3HAHMM INPOBECTH OOOCHOBAaHHBIA BHIOOpP crmocoba pacuera KOHIICHTPALUU
OIIpEIeNsIeMOr0 KOMIIOHEHTa B 00beKTe (10 3aaHuI0 Mpernoaasartess). IIpyu BeIOIHEHUH 3TOro
BHJIa pabOThI CTYJIEHT CAaMOCTOATEIbHO IPOBOAMUT MOUCK METOAMKH OIpPENETIeHNUs KOMIOHEHTa,
IIJJAHUPYET HKCIIEPUMEHT, IIOJIy4aeT 3KCIePUMEHTAaIbHbIE JaHHBIE U IIPOBOJUT PAacyeThl. 3amuTa
pe3yJIbTaTOB TBOPYECKOIO 3aJaHUs IPOBOAUTCSA B IpyMIie B (hopMe YCTHOTO AOKIAJA.

IIpumepvr mem meopuecko2o 3adanus. - ONpeneacHne GTOpUA-MOHOB B MHHEPAIbHBIX
BOJIaX; - OIpPEIEJIEHNE MEIU B BUHAX; - ONPEACIICHUE KaJbLUs B MOJEIBHBIX CMECSIX METOJOM
MHOTOKPATHBIX J00aBOK.

[IpoBenenue xommpoabHuix pabom TO3BOJSET OLECHUTH CTENEHb M IIYOMHY YCBOCHUS
TEOPETUUECKOT0 MaTepuaja, CIOCOOHOCTh JIOTMYHO, TPAaMOTHO M YE€TKO H3JlaraTb MaTepual,
onepupysd TEpMHHAMHM H3ydyaeMOM JIMCUMIUIMHBL. B pasnene «BoabTammepomerpuueckue
METO/Ibl aHAJIN3a» IPEIYCMOTPEHO BBINOIHEHHUE JBYX KOHTPOJIBHBIX paldoT:

KOHTpolbHas pabora 1 BkmouaeT Marepuan pasznenoB  «OOmme  BONPOCHI
BoJIbTaMIIepoMeTpun» u «Knaccuueckast nomnsiporpapus»,



KOHTPOJIbHAaA pa60Ta 2— «COBpeMeHHLIC BapUaHTBI BOJIbTAMIICPOMCETPUN D).

BreimonHenne o00ydarommMcs KOHTPOJIBHBIX PaOOT JEMOHCTPUPYET OCBOCHHUE WM
crnenyroumx npodeccnonanbHbix komnerenuuii — [1K-3, TIK-5.

[TepeueHs BOIIPOCOB AJIst HOATOTOBKU K KOHMPOIbHOU pabome 1

1 .IlonsTHE O TONApHU3ALUN

2. MexaHu3M KOHI[EHTPALlMOHHOH MOJIpU3aluu.

3. YpaBHEHU € KOHIIEH TPALIMOHHON TOIpU3AIUH JJIsl CIydasi TBEPJOro ANEeKTPOAa.

4. CpolicTBa NpeAeIbHOr O TOKA.

5. YpaBHeHUE KOHIICHTPALIMOHH O MOJISIPU3AIIUY JUIs Cllydasi 00pa30BaHUs aMalibraM.

6. Teopust KOHBEeKTUBHOU 1UDPPy3uH.

7. Ilepenanpsbxenue. OOmme nosoxeHus. IlepeHanpspkeHue BBIIENEHUS BOJOPOJA.
Teopuu, o0bsICHSIONTME BOSHUKHOBEHUE TIEpEHANPSYKEHUS BBIIEICHUS BOLOPOA.

8. Knaccuueckas momsiporpadus. OOmmil BUI M XapaKTEpPUCTHUKA BOJIbTaMIIEPHOU
KpUBOM B Kiaccudeckoil mnoussiporpaguu. BimsHue npomecca BbAEICHUS KHUCIOPOJA,
PacTBOPEHHOI'0 B 3JIEKTPOJIUTE, HA MOJIIPU3ALUOHHYIO KPUBYIO.

9. llpenenbubiii Tok Ha PKD. YpaBHenne MnbkoBruua, ero aHalM3 U NpUMEHEHHUE.

10. O6paTumbie 1 HEOOPATUMBIE SJIEKTPOIHBIC TTPOIIECCHI.

11. [lonaporpaduueckue MaKCUMYMBbI.

Ilpumep dunema konmpoavHou pabomwi 1.
BAPUAHT 1

1. Tlepenanpsokenue BbIIETEHNS BOIOPOaa. Teoput, 00bsICHAIONIME MPOLIECC
NepEeHANPSHKEHUS BBIJCTICHHS BOJIOPO/IA.

2. Vpasuenue MnbkoBuua ais ciydas PKD. Ananus ypaBHeHuUS.

[TepeueHb BOIPOCOB /AJIsl HOATOTOBKU K KOHMPOIbHOU pabome 2.
. Ocuunorpaduueckas monsiporpadusi.
. KBappaTHOBO/IHOBasimepeMeHHOTOKOBas oJisiporpadus.
. IHBEpCUOHHBIN BOJBTAMIIEPOMETPUUECKHUIM aHATIU3.
. CuHycouanpHas NepeMEHHOTOKOBAsI OJsporpadus.
. UmniynbcHas nossiporpagus.
. UnaukaTopHbIe 3JIEKTPOABI B BOJIBTAMIIEPOMETPHH.
. O6ocHoBaHMe BEIOOpA AYEHKH B METO/I€ BOILTAMIIEPOMETPHH.
8. IIpumeHeHue nossporpaduu Npu U3y4eHUH KOMIUJIEKCHBIX COEIMHEHUH, CTPYKTYPBI
OpPraHUYEeCKUX COEIMHEHUM, SIBJIEHUS TayTOMETPUU OPraHUYECKUX COEIMHEHUH.
9. [IpuHIMIIBI aMIIEPOMETPUYECKOTO TUTPOBAHUSL.
10. KpuBble aMIepoMeTpuIecKoro TUTPOBAHUSL.
11. ITpunoxeHue MeTona aMIepoMeTpuueckoro Tutposanus (onpenenenue I1P ocanka,
oIpeseeHe KOHCTAaHT HECTOWKOCTH KOMIIEKCHBIX HOHOB).

~NOoO ok wWwN -

Ipumep bunema xonmponvHou pabomuol 2.

BAPUAHT 1

1. Ocobennoctr (HOpMUPOBAHUS AHATUTUYECKOTO CUTHAJIA B METOJE CHHYCOMIAIBHOMN
BoibTamMnepoMerpuu. [IpuMeHeHne CHHYCOMIATbHOM BOJHTAMIEPOMETPUU JUISI HM3YyUCHHS
ANEKTPOXUMHUYECKUX TTPOIECCOB.

2. KpuBble aMrepoMeTprudeckoro TUTpOBaHUs. MI3MeHeHue Xo/ia KPUBBIX TUTPOBAHHUS B
3aBUCHUMOCTH OT XapaKTepa MpoTeKaHUs MPOIECCOB.

Kpumepuu evicmasnenus oyeHoK npu npoeedeHuu mexKyujeco KOHmpos yCneeaemocmu —
KOJLLOKBUYM/KOHMPOIbHASA paboma.

OYeHKA  «OMIUYHOY.TIYOOKHME WCUYCPNBIBAIONINE 3HAHWUSA MaTepuana, JIOTHYECKH
MOCJIeIOBATENIbHBIC, TOJIHbBIC, MPAaBUJILHBIC M KOHKPETHBIC OTBETHI HA BOIPOCHI OMIIETA;



UCIOJIb30BaHUE B HEOOXOUMOM Mepe B OTBETaX TEPMUHOJIOTHH [TV CIIUTUTHHBI, TTPEICTABICHHOM
B PEKOMEHIyEeMbIX Y4eOHBIX TOCOOUSIX U JIOMOJHUTEIBHOM JIUTEPaType;

OYeHKa  «Xopowloy:TBEPIBIE W  JOCTATOYHO  T[OJIHBIC  3HAHMUA  MaTepuala,
MOCJIeIOBATENbHbIC, IPABUIIbHBIC, KOHKPETHBIC OTBETHI HA TTOCTABJICHHBIC BOMPOCHI, MOT'YT OBITh
JONYIIEHbl HECYIICCTBCHHBIC HEIOYEThl B OTBETAX M HE3HAYUTEILHBIC HAPYIICHUS JIOTHKH
M3JIOKEHUS MaTepuaa;

OYeHKa «y0081emeopumenbHO» 3HaHUE W TTOHMMaHNE OCHOBHBIX MaTepHalla, Hallndue

HECYIIECTBEHHBIX OIUO0K (He Oosee 50%) mpu HecrocOOHOCTH UX MOCIIEAOBATEILHOTO H
JIOTMYECKOT0 U3JI0KEHUS, BBI3BIBACT 3aTPYAHCHHUE UCTIOIB30BAHNE TEPMUHOJIOTUU I CLUTIIHHBI;
OyeHKa  «Hey008IemeopuUmeIbHo» HeIOHUMaHie  CYIIHOCTH  BOIPOCOB, TpyObIe
CYIIIECTBEHHBIC OIMOKU B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K MHUCHbMEHHOMY H3JIOKECHHUIO
MaTepHara.

3a4eTHO-IK3aMEeHALMOHHbIE MAaTEPHAJIbI /ISl IPOMEKYTOYHOM aTTecTaluy (3a4er)

Bonpocul ona noocomosku k 3auemy:

1.Knaccuduxamus 37eKTPOXUMHYECKUX METO/I0B aHAIIN3a.

2. lloHatne o mWONYNpOHUIIAEMOW MeMOpaHe KaK Ba)KHEWIIEeH COCTaBHOW 4YacTh
MOHCEJIEKTUBHOT 0 3JIeKTpoAa. [IpruunHbl BOSHUKHOBEHUS AU((Y3UOHHOTO MOTEHIINANA.

3.DneKTpobl CPABHEHUS, X XaPAKTEPUCTUKHU U 0COOCHHOCTH MpuMeHeHust B DXMA.

4. OcHoBHble xapaktepuctukun HMC3O. CnocoObl omnpeneneHuss Ko3(GPUIHUEHTOB
cenexktuBHocTH UCD. Onpenenenue npeaena oOHapyKeHUsI.

5. Knaccuduxamnus MCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCO ¢
KUAKUMH ~ MeMOpaHamMu.  XapakTepHCTUKA  CEHCHUOWIM3UPOBAHHBIX  HMOHOCEIEKTHBHBIX
ANIEKTPOJIOB. (Ta304yBCTBUTEIBHBIX, (DepPMEHTATUBHBIX). DTOPHUI-CENEKTUBHBIA 3JEKTPO, €ro
0COOEHHOCTH U IPHUMEHEHHUE.

6. Texnuka skcnepumenTa npu padore ¢ UCD. ®DakTopsl, BAUAIONIME HA TPaBUILHOCTD
ornpezaeneHuit npu ucnonb3zoBanuu MCI.

7. IlorpemHocTh HOHOMETPUUCEKUX ONpeaAeTIeHHI.

8. Murtepnpetanusi pe3ysibTaToB MOTEHIMOMETpUuueckux uamepenuit ¢ MCD (meToabl
I'paJlyipOBOYHOTO rpaduka, cTaHIapTHOIH 100aBKH, MHOT OKPATHBIX T00aBOK).

9. O01mas xapakTepuCcTHKa METO/1a TOTEHIIMOMETPUYECKOro TuTpoBaHus. Meron I'pana B
MOTEHIMOMETPUYECKOM TUTPOBAHMM. Pa3nuuHble TUIIBI HMHAMKATOPHBIX 3JIEKTPOJOB IIpU
MOTEHIIMOMETPHUYECKOM TUTPOBAHUU.

10. MeToa NOTEHUMOMETPUYECKOTO KHCIOTHO-OCHOBHOIO THUTpOBaHMs. VHIMKaTOpHBIE
3JEKTPOJbl, MCIOJIb3YyEMbIE IPU IPOBEAEHUU KHCIOTHO-OCHOBHOI'O MOTEHIIMOMETPUYECKOTO
tuTpoBaHus. OOIas xapakTepUCTHKa CTEKISIHHOro pH-merpuueckoro asnexrpozga. IIpuumHb
BO3HUKHOBEHMS IOTEHIMala acUMMETPUM CTEKJISHHOro pH-aiekTpona M crmocoObl  €ro
YCTpaHEHHUS.

11. MeToa MOTEHIMOMETPUYECKOI0 OCAIUTEIBHOIO THTPOBAHHS.

12. Posib HOTEHLIMOMETPUU B MOHUTOPUHIE€ OKPYXKAIOUIEH CPEIbI.

13.IlonsTHE O IONISIpA3ALUN

14. MexaHu3M KOHIIEHTPAIMOHHOM MOJIIpU3aIIUH.

15. YpaBHEHUE KOHLIEH TPALMOHHON MOJISIpU3aIUU JJIs CIIydasi TBEPAOro 3JIEKTPOoIa.

16. CBoiicTBa Ipe1eIbHOTO TOKA.

17. YpaBHEeHUE KOHIIEHTPALIMOHHOM MOJISIpU3aLUu JUIsl cliydasi 00pa30oBaHMsI aMalbraMm.

18. Teopus korBeKTUBHOU TUDPY3HUH.

19. Ilepenampsukenue. OOmme monoxeHus. llepeHanpspkeHrWe BBIIEICHUS BOIOPOJA.
Teopuu, oObsICHSIONTME BOSHUKHOBEHHUE TIEpEHANIPSYKEHUS BBIJIEICHUS BOJIOPOAA.

20. Knaccuueckas mnomsiporpadus. OOmui BUI M XapaKTEpUCTHKA BOJbTaMIIEPHOM
KpUBOM B Kiaccuueckod moisporpaduu. BrusHue mnpoluecca BBIIEICHUS KHCIOPOAA,
PacTBOPEHHOI'0 B 3JIEKTPOJIUTE, HA MOJIIPU3ALUOHHYIO KPUBYIO.



21. Ilpenenwubiii Tok Ha PKD. YpaBHenune MibkoBu4a, €ro aHaim3 U MpUMEHEHHUE.

22. O6paTMBbIe 1 HEOOPATHMBIE YIEKTPOIHBIE TPOIECCHI.

23. Ionsporpadruueckrne MaKCUMYMBI.

24. Ocnunorpadudeckas noysporpadus.

25. KBaipaTHOBOJIHOBASIIIEPEMEHHOTOKOBAS MOJIIporpadus.

26. THBepCHUOHHBIN BOJIbTAMIIEPOMETPUUYCCKUN aHATIH3.

27. CunycouaiabHas IepeMEHHOTOKOBAsI oJisiporpadus.

28. mmynbcHast mossiporpadusi.

29. IHuKaTopHbIe 3JIEKTPO/IbI B BOJILTAMIIEPOMETPHUH.

30. OGocHOBaHuE BbIOOPA SIUEHKH B METOE BOIBTAMIIEPOMETPHH.

31. Ilpumenenue nonsporpaduu MNpu U3y4EeHUH KOMIJICKCHBIX COEIUHEHUH, CTPYKTYpPBI
OpPraHMYEeCKUX COEMHEHUM, BJIEHUS TAyTOMETPUU OPTraHUUYECKUX COEINHEHUH.

32. [IpuHIUIBI aMIEPOMETPUYECKOT'O TUTPOBAHUSL.

33. KpuBble aMnepoMeTpuyecKoro TATPOBAHUS.

34. IlpuioxxeHne MeToAa aMIepoMeTpuueckoro TuTpoanus (ompenenenne [1P ocanka,
oIpenieJIeHHe KOHCTAHT HECTOMKOCTH KOMIIJIEKCHBIX HOHOB).

MeToauyecKkne MaTepHAJIbI, ONPele/soIue Npoue1ypbl OeHHBAHUSA 3HAHUI,
YMEHUI, HABBIKOB U (WJIM) ONBITA JeATeJbHOCTH, XaPAKTEPH3YIOLIUX I TAIbI
¢dopmupoBaHUsIKOMIIETCHIIUT

MeToauyeckre peKOMEHAALUH MPeno aBaTessM 110 MeTOAMKe POBeIeHUs
OCHOBHBIX BUJ0B y4eOHBIX 3aHATHI

Jlexuyuu

MeTonuka 4TeHHUs JIEKIUU

Jlexiuu SBISAIOTCS OJHUM M3 OCHOBHBIX METOAOB OOyY€HHUS MO JAUCHUIUIMHE, KOTOpPbIE
JOJDKHBI pelIaTh CIEAYOIINE 3a/1aUn:

—H3JI0KUTh BaXHEHIIMH MaTepuall MpPOrpaMMbl Kypca, OCBELIAIOIIMI OCHOBHBIE
MOMEHTHI;

—pa3BUTh y CTYIAEHTOB TOTPEOHOCTh K CaMOCTOSTEIHHOW paboTe Hajg y4dyeOHOW u
HAaY4YHOMIUTEPATYPOH.

I'maBHOM 3aj1ayeil KaXXAOW JIEKIMH SIBJSIETCS PACKPBITUE CYIIHOCTU TEMBI M AHAJIN3 €€
[JIABHBIX IIOJIOKEHUN. PEeKOMEHIyeTCsl Ha MEpBOM JIEKIIMU JOBECTU 10 BHUMAHHUs CTYACHTOB
CTPYKTYpPY Kypca U €ro pa3feisl, a B JaJIbHENIIIEM yKa3blBaTh HAYAJIO KaXKJA0TI0 pas3zelna, CyTb U
€ro 3aJjaui, a, 3aKOHYUB U3JI0KEHUE, TIOJJBOAUTH UTOT 110 3TOMY pa3zely, 4YToObl CBA3aTh €ro CO
CIIEYIOLIUM.

Conepxanue nekuuin

Coneprkanue ekl onpenensercs pabouyeil nporpammoii kypca. Kpaline xenaTtenpHo,
YTOOBI KaX/1as JIEKLIMs OXBaThbIBaja U MCUEPIIbIBAJIA ONPENEICHHYIO TEMY Kypca U MPEeACTaBisia
COOOM JIOTMYECKH BIIOJIHE 3aKOHUEHHYIO paboty. Jlydiie cOKpaTHTh TEMY, HO HE JIOIy CKaTb
nepephiBa €€ B TAKOM MecCTe, KOIJla OCHOBHAs MJiesl €llle TOJTHOCThIO HE pacKphITa.

Jlabopamopnuie 3anuamus
Metoauka mpoBeneHus jgabopaTopHbix 3aHaTuil Llemsimu mpoBereHus 71ab0paTOPHBIX PabOT
SIBJISIFOTCSL:

—yCTaHOBJICHUE CBSI3el TEOPUU C MPAKTHKOU B (popMe IKCIIEPUMEHTATLHOT O



MOJTBEPKACHHUS TOT0KEHUI TEOPHH;

—00y4eHHUe CTYJICHTOB YMEHUIO aHAJIM3UPOBATH MOJTYYEHHBIE PE3YyIbTaThI,

—KOHTPOJIb CAMOCTOATENLHON PabOThI CTYAEHTOB [0 OCBOCHHIO KypCa;

—00y4eHue HaBbIKaM MpOo(ecCuOHaALHOM AeSITEIBHOCTH.

[lenn nabopaTOpPHOrO MPAKTHKyMa JOCTUTAOTCS HAWIY4YIIMM OOpa3oM B TOM cCIydyae,
€CIM  BBIMOJHEHUIO  OKCIIEPUMEHTa TPEAIISCTBYET  OINpeAelieHHas  IOATOTOBHUTEbHAS
BHeayauTopHas padorta. [losTomy mpemnogaBarens 00si3aH TIOBECTH JI0 BCEX CTYAEHTOB Tpaduk
BBITIOJIHEHUSI TAOOPATOPHBIX pabOT ¢ TeM, YTOOBl OHM MOTJIM 3aHMMAThCS IIeJICHANPaBIICHH O
JIOMaIIHEN MOArOTOBKOM.

[lepen HavasoM oOuYepEAHOrO 3aHATHS IPENOAAaBaTENb JIODKEH YIOCTOBEPUTHCS B
FOTOBHOCTH CTYJIEHTOB K BBINOJHEHUIO Jla0OpaTOpHOM pabOThl MyTeM  KOPOTKOIr'O
cobeceoBaHUs W MPOBEPKH HAJIMYMS Y CTYICHTOB 3arOTOBJICHHBIX TPOTOKOJIOB IPOBEICHUS
paboTHI.

Memoouueckue  pexomenoayuu,  onpeoenawuiue - NpPoueoypvl  OUECHUBAHUS
aadopamopuwix padom:

OneHka «3a4TEHO)» BBICTABISETCS, €CIM BBIOJHEHB BCE 3aJaHUs J1abopaTOpHOM
paboThl, CTYJICHT 3HAE€T OCHOBHBIE TEOPETUUECKHE U METOAMYECKHUE aCleKThl, HEOOXOAUMBbIE AJIs
OCBOCHMSI MaTepualia B paMKax BBINOJIHSIEMON 1abopaTopHOl palbOTHI, BIAJEET METOAAMH
pacuera U 00pabOTKHU MOIYyUEHHBIX JaHHBIX, MOXKET MPAaBUIHLHO UHTEPIPETUPOBATH PE3YJIbTATHI,
IPaMOTHO UX MPEACTaBIATh, CIOCOOCH MPABUIBLHO OOBSICHUTH MOTYYCHHbIE JaHHBIC U TPUBECTH
MpakTUYeCKrue mpuMepsl. JlomycKkaroTcs He3HaYNTEIbHBIE OIUOKN, UCIPABJICHHBIE CTYJAEHTOM B
XOJI€ 3aIUTHI JIJA0OPATOPHOU PaOOTHI.

OneHka «HE 3a4TEHO» BBICTABIACTCSA, €CIOM 3aJaHusl Mo JabopaTopHoil pabote
BBITIOJIHEHBI HE TMOJHOCTBIO, CTYACHT HE BIAACET TEOPETUYECKUMH U METOAMYECKHUMHU
aCIeKTaMM, HEOOXOUMBIMH ISl OCBOCHHSI MaTepuajla B paMKaX BBIMOJHSIEMOHN 1a0opaTopHOi
paboThl, HE BIa/IeeT METO/IaMU pacdeTa M 00paOdOTKU MONYyYEeHHBIX JaHHBIX, JOMYCKAeT IpyoObIe
OMMMOKA B HMHTEPIIPETAIMU PE3YJIbTATOB, HE CIIOCOOCH MPABUIBHO OOBSICHUTH MOJTYYECHHBIE
JTAaHHBIC U TIPUBECTH MPAKTUY €CKUETTPUMEPHI.

Memoouueckue  pexomenoauyuu,  onpedenalouiue - nNPoOUeoypvl  OUCHUBAHUA
cobecedosanus:

OIICHKA «3a4YTEHO» BBICTABIIACTCS, €CJAM CTYJACHT YEeTKO H3jaraeT OCHOBHOM
TEOPETUYECKUN MaTepuall B paMKax TEKYILErO pas3zelia, BJIAAeeT OCHOBHOM TEPMUHOJIOTHUEH 11O
TeMe coOeceOBaHMsI, OpUEHTHUPYETCS B MeTogax oOecledyeHus KadyecTBa U OICHKHU
COOTBETCTBHsI, OOOCHOBAaHHO M TIOJHO OTBEYAET HAa BOIMPOCHI M3y4aeMOro pasjeiia, TPaMOTHO
UCIOJIb3YET TEOPETHUECKUI MaTepHal A U3JI0KEHUS TPAKTUYECKUXBOIIPOCOB.

OLIEHKA «HE 3aYTEHO» BBICTABJISIETCS, €CJIU CTYJEHT IEMOHCTPUPYET OTPHIBOYHBIC 3HAHUS
o TeMe coOeceoBaHMs, 3aTPYAHSIETCS MPUBECTU MPUMEPHI B paMKaX OCBOEHHOI'0 MaTepHala,
HE CIIOCOOEH CBS3aTh TEOPETUUYECKUI MaTEepUal C MPaKTUYEeCKUMHUBOIPOCAMHU.

Memoouueckue pekomenoayuu K npuemy 3auema

CryneHTsl 00s13aHBI CAaTh 3a4€T B COOTBETCTBUHU C PACHUCAHUEM M YYEOHBIM IUIAHOM.
3ayer sBasieTcss GOPMON KOHTPOJSI YCBOSHUS CTYJEHTOM Y4eOHOM MPOTrpaMMBbl 1O JIMCLIUILINHE,
BBITIOJIHEHUST J1abOpaTOpHBIX pPabOT, MOATOTOBKA K YCTHOMY ompocy (coOecenoBaHuIo),
HAIMMCAHUS JIOKJIaI0B.

Pe3gynpTar cmaym 3adera Mo MpOCIyIIAHHOMY Kypcy IOJDKHBI OIEHHBATHCS KaK HTOT
JEeSITEeNbHOCTH CTyJIEHTa B CEMECTPe, a MMEHHO — M0 TOCEHIaeMOCTH JICKIHH, pe3ylbTaTam
paboThl Ha 7a0OPaTOPHBIX 3aHATHSX, BBIMOJHEHHUS CaMOCTOATENbHONW paboTel. Ilpum sTOM
JIOTTyCKaeTcsi Ha O4HOM ¢opme oOydeHus mporyck He Oonee 20% 3aHsATHH ¢ 00s3aTeNbHOMN
OTpabOTKOM TMPOMYIICHHBIX JIA0OpaTOpHBIX padboT. CTYAeHTB, y KOTOPBIX KOJIUYECTBO
MPOITYCKOB, TMPEBBIIIAET YCTAHOBJIECHHYIO HOPMY, HE€ BBINOJHUBIIME BCE BHABI padboOT H
HEYJIOBJIETBOPUTEIBHO paboTaBIIME B TEUEHHUE CEMECTpa, MPOXOJAT coOeceloBaHUE C
MpernojaBaTesieM, KOTOPbI OMpalldBaeT CTYJEHTa Ha MPEAMET BBISIBICHHUS 3HAHUS OCHOBHBIX



TIOJIOKCHU U TUCIUTUINHBI.

Kpumepuu oyenxu no npomesxcymounot ammecmayuu — 3adem

oyeHKa «3aumeHoy: CTYIAEHT BIaJeeT TEOPETUUECKUMH 3HAHHMSIMU TI0 BCEM pasleiam
JUCIUILUIMHBI, 00JIaZiaeT MPAaKTUYSCKMMU HAaBBIKAMH TPOBEICHHS SKCIIEPHUMEHTOB, BO3MOXHO,
JIONYCKAeT HE3HAUUTENbHBIC OINMOKH, CTYACHT YMEET MpPAaBUIBHO OOBICHATh HPUYHHBI
MIPOIECCOB U SIBJICHH, UUTIOCTPUPYS OTBET IPUMEPAMH.

OYeHKA «He 3aumeHOo»: MaTepHall HE YCBOECH BOBCE HJIM YCBOCH YaCTHYHO, CTYACHT
3aTPyIHSACTCS MPUBECTH IMPUMEPHI 10 pa3jeliaM JAWCHUIUIMHBI, TMOKa3bIBAaCT OTrPaHHYCHHBIN
00beM 3HAHHWHA MPOrPaMMHOIO MaTepualia, HE TOKa3blBaeT HABBIKOB JKCIEPHUMEHTAIbHON
paboThI.

5. IlepeyeHb y4eOHOM JUTEPATYPBI, HHGOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHH

5.1. YueOHas auteparypa
1 Bbyanuxos, I".K. OCHOBBI COBpEMEHHOI0 AJIEKTpOXUMHUUECKOro aHanuza: Yued. [locoOue

it cryaentoB By3oB / I'K. Bymnukos, B.H. Maiicrpenko, M.P. Bscenes. — M.: «Mup»
BUHOM. Jla6opatopus 3nanmii. — 2003. — 592c.

2 DrnektpoaHanuTuyeckue metoabl. Teopus u mpaktuka / A.M. boun u np.; mox pen. @.
ok, nep. ¢ anra. nox pea. B.H. Maiictperko. — M.: BUHOM. JlaGopartopus 3Hanuii. — 2006.
—326c.

3 Kpucruan, I'. Anamutnueckas xumusi: B 2T. T. 2 / I'. Kpucruan; mep. ¢ anri. A.B.
lapmama u np. — M.: BUHOM. JlaGopaTtopus 3Hanuii. — 2009. — 504c.

4 OOBEKTHI OKPYXKAIOIIEH Cpelbl M UX aHAIMTHYCCKHH KOHTPOJb B 2-X TOMax / MOJ pel.
T.H. HlexoBuosoii. . — Kpacaogap: Apt- Oduc. — 2007.

5 Bbymaukos, I'.K. MoauduimpoBanHbsie SIEKTPOABl I BOITAMIEPOMETPHH B XUMHH,
ouonmornu u wmenunuHe [Dnektponnblii pecypc] / I'K. Bynuukos, I'.A. Eptiorun, B.H.
Maiictpenko. — DiekTpoH. gaH. — Mocksa : M3patensctBo "Jlabopatopus 3Hanuii", 2015. —
419 c¢. — Pexxum goctymna: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloreHuuomerpusi: (QHU3NKO-XUMHUUYECKHE OCHOBBI W TPUMEHEHUS
[DnexkTponHBIi pecypc] : yued. mocodbue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlansp, 2015.
— 336 c. — Pexxum nocryna: https://e.lanbook.com/book/60646.

Jl1 OCBOEHMSI 1M CLIUTIMHBI MHBAIUAAMHU U JIMLAMH C O PAHUYEHHBIMU BO3MOXHOCTSIMU
3/I0pOBbSl MCIOJB3YIOTCSl CHELMAJIBHBIE CEPBUCHI B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
(BBC), noctyn k kotopbiM opranusyer Hayunas Oubimoteka KyoI'Y.

JlononHUTENBHAS IMTEpaTypa:
1. AnamuTthueckas XuMus: Y4eOHHUK [t CTyaeHTOB By30B B 3T. T. 1 @ Meronsl

uaeHTuuKanuu u onpeaenenus semiects / mox pea. JILH. Mocksuna. — M.: Akagemus. — 2008.
—575c.

2. AHanuTHYeCcKas XUMHUs: YIeOHHK NIl CTyJAeHTOB BY30B B 3T. T. 2 : Meroas! pa3aenenus
BELIECTB M THOpUIHBIE MeTo/Ibl aHanmu3a / mox pen. JLH. MockBuna. — M.: Akanemus. — 2008. —
300c.

3. Jamackun, B.b. Dnektpoxumwusi [DnekTpoHHBIH pecypc] @ yueb6. mocobue / B.B.
Hamackun, O.A. Iletpuii, I'.A. LHlupnuna. — Dnekrpon. gan. — Cankr-IletepOypr : Jlanp, 2015.
— 672 ¢. — Pexxum pocryma: https://e.lanbook.com/book/58166.

4. Xennel'., Ilonsporpadus  u BojbTammepoMerpusi. TeopeTHuecKue  OCHOBBI

U aHAJIMTHYECKas IpakTHKa [DIeKTpOHHBIM pecypc] @ yued. mocodue — DNEeKTpOH. JaH. —


https://e.lanbook.com/book/60646
https://e.lanbook.com/book/58166

Mocksa : M3natensctBo "JlabopaTtopus 3Hanwmit", 2017. — 287 c¢. — Pexum gocryna:
https://e.lanbook.com/book/94136.

5.2. Ilepuoanyeckas iuTeparypa
1. «XypHan aHaTUTUYECKON XUMHUK»
2. «3aBojckas nmaboparopus. JluarHocTuka MaTepruagoBy
3. «AHAJIMTHKA ¥ KOHTPOIIb
4. PepepatuBHbIe xypHansl (PIKX)
5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe MpodeccHoOHAIbHbIE 0a3bl JaHHBIX U
HH(}pOpPMALMOHHBbIE CIPABOYHBbIE CHCTEMBI
Dy1eKTPOHHO-0nOnoTeuHble cuctemMsl (IBC):
BBC «}OPAUT»https://urait.ru/
9bC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BbC «BOOK.ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
9bC «JIAHb» https://e.lanbook.com

gk whE

IIpodeccuonanbubie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunast snextponnas 6ubnmorexa (HOB)http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBHI BEAYIIMX 3aMaJIHBIX HAYUYHBIX )KypHaI0B Ha Poccuiickoi
wiatgopme HaydHbIX )KypHanoB HOWKOHhttp://archive.neicon.ru
7. HamwoHnanmpHass dJeKTpoOHHass OuOIMoTeka (JOCTynm K DJIEKTPOHHOM  OuOamoTeke
nuccepranuii Poccuiickoii rocynapersennoi oubmmoreku (PI'B) https://rusneb.ru/
8. Dmexrponnas kojuekius Oxkchopackoro Poccuiickoro @onma
https://ebookcentral.proguest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/

agrwnE

Pecypcbl ¢cBOGOIHOTO A0CTYNA:
1. AwmepukaHckas maTeHTHas 0a3a maHHbIx http://www.uspto.gov/patft/
2. TlonHble TEKCTHI KAHACKUX auccepraui hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
4. Wudopmarnuonnas cucrema "EquHoe OKHO J0CTyMa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;
5. Enunas xoyutekius udpoBbIX 00pa3oBaTenbHbIX pecypcoshttp://school-collection.edu.ru/ .

CoOcTBeHHBIE YJ1eKTPOHHBbIE 00pa3oBaTeabHble U HHGOpMalHMOHHBbIe pecypebl KyoI'Y:
1. Cpena moayisHOro quHamuveckoro odyduenushttp://moodle.kubsu.ru
2. basa yueOHBIX IIIaHOB, y4eOHO-METOANYECKUX KOMIUJIEKCOB, MyOIUKaIuii 1 KOH(pepeHuit
http://mschool.kubsu.ru/
3. bubmuotexa MHPOPMALIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTENbHbIX
texHonoruithttp://mschool.kubsu.ru;
4. DnextpoHHbIH apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

6. MeTonuyeckue yKazaHus JJis1 00y4arO M XCS M0 0CBOEHUIO JUCHUIIMHBI (MOXYJIS)

VcnemHoe OCBOEHHE JIUCHMILIMHBI mpeanojara€rt aKTUBHOC, TBOPYCCKOC Yy4YaCTUC


https://e.lanbook.com/book/94136
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
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http://mschool.kubsu.ru/
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CTyJ€HTa BO BCEX BHUJAX AayJWTOPHBIX 3aHATHUN, a TaKXKe IUIAHOMEPHYIO TIOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

W3ydyeHne nUCHUIUIMHBI CIEIYET HAUUHATH ¢ TPOpabOTKU pabodueld mporpaMMmebl, 0codoe
BHUMAaHUEYJIEJIss LesIM U 3a/1auaM, CTPYKTYpE U COJIepkKaHUIO Kypca.

Paboma ¢ koncnexmom nexyuii

IIpocMoTpHuTE KOHCHEKT Cpa3y MOCJE 3aHATUN, OTMETHTE MATEPHaAl KOHCIEKTA JICKLUM,
KOTOpBIM  BBI3BIBAET 3aTPYJHEHHS Uil NOHMMaHusA. [lomblTaiiTech HaWTH OTBETHI Ha
3aTPyIHUTEIBHBIE BOMPOCHI, UCMOJB3Ysl PEKOMEHIyeMyro JuTepatypy. Eciu camocTosTensHO
HE YIaJ10Ch pa3odpaTbcs B MaTepuanie, cHOopMyIMpPyHTEe BOMPOCH U 0O0OPATUTECH 3a MTOMOIIBIO K
MPEero1aBaTesio Ha KOHCYIbTAlUU WK OJnKaiien JeKIum.

PerynsapHo orBomuTe BpeMsl i MOBTOPEHUSI MPOMACHHOrO MaTepuasa, MpoBepsisi CBOU
3HaHUS, YMEHHUS U HABBIKK 110 KOHTPOJIBHBIM BOMPOCAM.

Buinoanenue nabopamophuvix pabom

Ha 3anstun nomyuurte y mpernopaBaTens IpaUK BBIIOJHEHHUS J1aOOPAaTOPHBIX PaboT.
O063aBenuTech BCEM HEOOXOAMMBIM METOJUYECKUM 00€CIICYEHUEM.

[lepen mocemieHneM 1a0OpaTOpPUU HM3YyYUTE TEOPUIO BOIPOCA, MPEANOIAraeMoro K
MCCJIEIOBAaHUIO, O3HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH pabOTe M IMOATOTOBHTE
MIPOTOKOJI MPOBEAEHUS pabOTHI, B KOTOPHI 3aHECUTE:

— HasBaHHe pabOoThI;

— 3aroTOBKHU TaOJIHUII JJIsI 3aTI0JIHEHUS HKCIIEPUM EHTAJILHBIMY JTAHHBIMUA HAOJIIO ICHUH;

— ypaBHEHHS XMMHUYECKHX peaKkluil MpeBpalleHuil, KOTopble OyIyT OCYIIECTBICHBI IPU

BBINIOJIHEHUU SKCIIEPUMEHTA;

— pacyeTHble (OPMYJIBL.

Odopmnenre 0T4eTOB JOHKHO MPOBOIUTHCS MOCTIE OKOHUAHUS pabOThI B 1aO0OpaTOpUu.

Jnsi mOATOTOBKM K 3alllUTE OTYETa CIEAYET MPOAHATU3UPOBATH DKCIEPUMEHTAJIbHBIC
pE3yIbTaThl, COMOCTABUTh UX C H3BECTHBIMU TEOPETHUECCKIUMH MOJIOKCHUSIMH WA CITPABOYHBIMU
JaHHBIMU, OOOOIIMTH pPE3YyIbTaTHl MCCIEAOBAHWN B BUJIE BHIBOJIOB MO paboTe, MOATOTOBHTH
OTBETHI HAa BOMPOCHI, TPUBOANMBIC B METOJUYECKUX yKA3aHUSX K BBHIMOJHEHUIO TaOOPATOPHBIX
pabor.

B ocBoeHMM  JMCUMIUIMHBI ~ WHBAIMJIAMHU HW  JIMIAMH C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU3/IOPOBBSl  OOJIBIIIOE 3HAYEHHWE WMEET WHAMBHUIyajlbHas ydeOHas paboTa
(KOHCYJIbTAIIUK ) — TOTIOJTHATEIIHOE Pa3bsiCHEHNE y4eOHOTr0 MaTepHraia.

WuauBuayanbHble KOHCYJIBTAIMM MO TPEAMETY SBISTIOTCS BAXKHBIM  (DaKTOPOM,
CMOCOOCTBYIOIIUMUHINBHIyAIN3AUA OOYUYEHUSI U YCTAaHOBJIEHUIO BOCHUTATEIHLHOIO KOHTAKTa
MEXAYTNpenojaBaTeeM M OO0y4YaloIMMCS HMHBAJUAOM WJIM JIMIOM C OTrpaHUYCHHBIMU
BO3MO>XHOCTSIMU3/IOPOBbSI.

7. MaTepHaJIbHO-TeXHHYeCKoeo0ecneYeHne o TMCUMIInHe (MO1yJ110)

HammenoBanune CIICIHUAaJIbHBIX OCHaHIeHHOCTB CIICUAIbHBIX HepequL JIMICH3HUOHHOTI'O
HOMCL[IGHI/Iﬁ HOMCHICHI/IfI IMpOrpaMMHOTI'0 obecreueHust

VuebHbIe

ayTUTOPUH st | MeGenb: yuebHas Mebernb Microsoft Windows;

MPOBEICHUS 3aHATUN JEKIIMOHHOTO
THIIA

TexHH4uecKue CpeacTBa OOyUEeHHS:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Office

VYyebHbie IS
MPOBEICHUS 3aHATUN
CEMUHAPCKOI0 THIA, TPYIITOBBIX H
WHIUBUIYAIbHBIX  KOHCY/IbTAIUH,
TEKYIIEro KOHTPOJIS u
MPOMEXYTOYHOM aTTECTAIINN

ayAUTOPHUH

Mebenb: yaeOHas MeOeITh
TexHUYECKHE CPEACTBA OOYUCHHS:
9KpaH, IPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIE ayIUTOpUHN JUIst
mpoBeeHNs TabopaTOPHBIX PadoT.
Jlaboparopus OpraHUYECKOU
xumun(aya. 414C)

Mebenb: yaeOHas MeOennb
TexHuuecKue CpeICTBA 00 yUCHHS:
TIEPEHOCHOE MYJIBTHMEUHHOE
obopyroBaHue (HOYTOYK,
TIPOEKTOP)
O6opynoBaHue:
CIICMATM3UPOBAHHAS
nmabopaTopHass MeOenb  (CTOIBI,

Microsoft Windows;
Microsoft Office




CTyJIbA, IHKa(I)I)I JJIs1 pCaKTHUBOB U

o0opynoBaHus, BEITSDKHBIC
mkadpl), CPEACTBA IMOXKAPHOM
0c30MacHOCTH M OKa3aHUs

MepBOM METUIIMHCKON TOMOIIIH,
XUMHUYECKast rocyau
o0opynoBanue, aHaIN3aTop
)kuakoctu pH-merp- uvoHOMED
Okcrept-001 u Habop
MOHCEIEKTUBHBIX  JJIEKTPOJOB;
pH-meTp-nonomep Dkotect-120;

MarHUTHBIE MeIaIKH
(manpumepLekiMS1); BECBHI
anasmtuyeckue  BJIP-200, 2
KJacca TOYHOCTH;

BOJIETAMIIEPOMETPUICCKHUN
aHanmu3atop BA-
5 c JIAaTYUKOM
BOJITAMIICPOMETPUICCKHN
aHaJIu3aTop JkortecT-BA;
JJEKTPOILIUTKY MapKu «Medray,
mozeis 11149/2124 Wi
Jpyrue c
aHAJIOTHYHBIMUA
xapakTepuctukamu(ayza.242c,
252c¢)

B3

YueOHbIe ayIUTOPUA IS
KypCOBOTO MIPOEKTHPOBAHUS
(BBITIOTHEHHS KYPCOBEIX PaboT)

Kypcosas paboTa He mpeqycMOTpeHa YIeOHBIM TLIaHOM.

CaMOCTOSTEILHOMN

Hnst paboTel  OOydYarIIMXCS  TPEAYCMOTPEHBI  TOMEIICHHUS,
YKOMIUJIEKTOBAHHBIE CIIEIHATM3UPOBAHHON MeOeNbl0, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXXKHOCTBIO TOAKIIOUeHUss K cetn «HTepHeT» m olecredyeHneM JOCTyma B DJIEKTPOHHYIO

nH(}OPMAITMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HanmenoBanne momenieHuin s
CaMOCTOSITEITFHOU PabOTHI
oOydJaromuxcs

OcCHaIIEHHOCT TIOMEIICHU T ISt
CaMOCTOSATEIBHON PadOTHI
oOydaromuxcst

HepequL JIMICH3UOHHOT'O
MMporpaMMHOI 0 obecreueHus

[MoMerenne a1 CaMOCTOATEIBHON
paboThl 00ydJarOIUXCs (YUTATHHBIII
3a1 HayuHoii OuOnnoTexu)

Mebenb: yaeOHas mebensb
KommuiekT  crnenmann3upoBaHHON
MeOesH: KOMIBIOTEPHBIE CTOJIbI
Oo6opynoBaHue: KOMIIbIOTEpHAsI
TEXHHKAa C [OJKJIIOYEHHEM K
WHPOPMAIIMOHHO-
KOMMYHUKALIUOHHON
«/HTEpHET» W OOCTYOM B
ANEKTPOHHYIO  WH(POPMAIMOHHO-
00pazoBaTeIbHYIO cpeny
00pa3zoBaTenbHOM  OpraHU3aluH,
Be0O-KaMepbl, KOMMYHHKAI[HOHHOE
obopymoBaHue, oOecIeynBaroIIee
JIOCTYII K  CeTH  HWHTEpHeT
(mpoBomHOE COEIMHEHIE u
OeclipoBOJHOE  COCJMHEHHE  II0
texromorun Wi-Fi)

CECTHU

Microsoft Windows;
Microsoft Office

[NomereHne st CaMOCTOSATENBHON
paboTsl oOyyaronuxcs (ayn.
401C)

Mebenb: yueOHas MeOeIh
KommiekT  crnenuann3upoBaHHON
MeOeln: KOMIBIOTEPHBIE CTOJBI
Oo6opynoBanue: KOMITBIOTEPHAS
TEXHHKA C TMOAKIIOYCHHEM K
UH(pOpPMaIMOHHO-
KOMMYHHUKALHOHHON
«MaTepHeT» M IOCTYyIIOM B
ANIEKTPOHHYI0  WH(POPMAIMOHHO-
00pazoBaTeIbHYIO cpeny

CCTHU

Microsoft Windows;
Microsoft Office




00pa3oBaTeIbHOW  OpraHW3aluH,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
o0opymoBaHue, 00CCIICUHBAOIICE
JOCTYm K  CeTH  HWHTEPHET
(mpoBomHOE COC/IMHCHHE u
OeCIIpOBOTHOE ~ COCJIMHEHHE  TI0
texHonorun Wi-Fi)
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