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1.eau u 3a7a4u M3y4YeHUs1 TUCHUILIMHBI (MOLYJIS)

1.1 Ilessb 0CBOCHUSI AUCHUIJIMHBI

Henpto OCBOEHHUS AUCIUIUIMHBI SIBISETCSA: O3HAKOMIIGHHE C COCTOSTHUEM M aKTyaJlbHBIMHU
3a/layaMy  Pa3BUTUSL TTOTECHIIMOMETPUUECKUX M BOJHTAMIIEPOMETPUUYECKUX METOJOB aHaiu3a |
HCCJICIOBAHU, KAK OCHOBHBIX 3JIEMEHTOB COBPEMEHHOTO (DU3HKO-XMMHYECKOTO aHAIH3a

1.2 3agaum IMCUMNJIMHBI:

PACKpBITh TEOPETUYECKUE U METOA0JIOTHYECKUE OCHOBBI JUCITUTUTHHBI.

OTNUPAsICh HAa 3HAHUS, MMOJTYYCHHBIE B KypcaX MO OCHOBHBIM JUCHMIUIMHAM (AaHATUTHUYECKOU
XUMHH, (DU3UYECKOW XHMHH W Jp.), PACIIUPHUTh 3HAHHUS CTYJCHTOB B OOJIACTH XUMHUU W
chopMupoBaTh MPOQPeCcCHOHATBHBIE KOMITCTSHITUH.

chopMHpOBaTh MPEACTaBICHUS O (POPMHUPOBAHMH AHATWTHYECKOTO CHUTHAJA B PAa3IMYHBIX
ANEKTPOXUMUUYECKUX METOJaX aHAIH3a.

OBJIAJICTh MPAKTUYECKUMHU HABBIKAMH MOTEHIIMOMETPUH U BOJIbTAMIIEPOMETPHH.

1.3 MecTo TUCHUILTUHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Huctunnuna «[loTeHIMOMETpHUs U BOJIBTAMIIEPOMETPHUS» OTHOCUTCS K YacTH, (POPMUPYEMO
y4acTHUKaMH oOpa3oBaTeabHbIX oTHOHIeHWH bioka 1 "Iucuumimmnsl (Moaynu)" ydebHOro 1utana. B
COOTBETCTBHHU C pabOYMM y4eOHBIM IUIAHOM JUCHIUIUIMHA u3ydaercs Ha 4 kypce (7 cemectp). Bun
MMPOMEKYTOYHOM aTTECTAIlMU: 3a4eT.

N3yuennto muctwrummasl  «[loTeHIIMOMETpHUsT W BOJBTAMIIEPOMETPHUS»  MPEANIECTBYET
M3y4YeHUEe AUCIHUIUITNH «AHaIATHYECKas XuMus», «Teopus W MpakTHKa XUMHUYECKOTO aHAIN3ay,
«IIpo6omoaroToBKa B XUMHUYECKOM aHaimm3ey. JlaHHas MUCIHUIUIMHA SBISETCS MPEAIISCTBYIONIEH s
TUCIUTITUHBL  «COBpPEMEHHBIE METOJBl AHAJTUTHYECKON XUMHUN», «MeToApl 3KOAHATUTUYECKOTO
KOHTPOJISI CYEPIKOTOKCUKAHTOB.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OO0y4YeHHUS MO JUCHUIIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3YJbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl
N3yuenne nanHO#M y4eOHOM AMCIMIUIMHBI HAITPaBJICHO Ha OPMUPOBAHUE y O0YUAIOIIUXCS
CHEAYIONIUX KOMIETEHIIHIA:

Kox 1 HanMeHoOBaHMEe HHIUKATOPA Pe3ynpTaThl 00yueHus M0 TUCIUILIHHE
JIOCTIDKEHHUS KOMIIETEHIINHT

[IK-3 CniocobGeH npoBoauTh paboTy MO ONTHMHU3AIMHU CYIIECTBYIOIUX METOIOB U METOJHUK aHAJIU3a BEILECTB U
MaTepHajoB, HPOAYKIHU C HCIONB30BAHHEM TEOPETHYECKHX 3HAHMI W MPAaKTHYECKHX HABBIKOB B O00JAacCTH
AHAJIMTHYECKON XUMUH
HUIIK 3.1 JleMoHCTpUpYyET 3HAHUSI TEOPETUUECKUX | 3Haem TEOPETUUECKHME W  METOAOJOTMYECKHE OCHOBBI
U METOJOJIOTUYECKUX OCHOB IEKTPOXUMHUYECKUX | JUCLUILUIMHBI, TEHICHIIUN pa3BUTHSL COBPEMEHHBIX
METOJIOB aHAJIN3a MOTEHIINO- U BOJITAMIIEPOMETPUHI

YMeem WCIIONb30BaTh 3HAaHHWA B OOJACTH COBPEMEHHBIX
3JEKTPOXUMHUUYECKUX METOJIOB aHalW3a Al MCCICIOBAaHMS
O0BEKTOB CO CIOKHOM  MaTpuieH, BKIOYas OOBEKTHI
OKpYXarouen cpeibl

6nadeem HABBIKAMH TIOCTPOEHHS CXEM aHalM3a Pa3INIHBIX
00BEKTOB METOJAMH IEKTPOXHUMUHI

UIIK 3.2  [lemOHCTpHpyeT  CIIOCOOHOCTP | 3Haem TEOPETHUUECKHE OCHOBHI BBIOOpa METOAA aHANW3a |
MPOBEACHUS  anmpobamuy  METOMMK  aHauu3a | crmocoba MpOOOMOATOTOBKM B 3aBUCHMOCTH OT MATPHIIBI
00BEKTOB OKPY’KAIOIIEH CpPEebl 00beKTa, TPUPOABI W  COIEPXKAHUS  OIMPEHETIEMOrO
KOMITOHEHTa, TpeOyeMOi TOYHOCTH aHaJIN3a

yMeem WCIONB30BaTh TEOPETHUECKHE 3HAHUS JUIA BBIOOpa
METOOVKHM aHajln3a M TPOBEICHUS €€ anpodamum u
BAHIALIH

6nadeem HAaBBIKAMH CaMOCTOSITEIIFHOTO OCBOGHHSI HOBBIX
3HaHWH 1 poecCHOHATILHON apryMEHTaINH




IIK-5. Cnocoben NPUMCHATHL OCHOBHBIC 3aKOHbI M 3aKOHOMCPHOCTH pPa3BUTHSA AHAIMTHICCKOU XUMHH npu
AHAJIN3C MOJYYCHHBIX PE3YJIbTAaTOB

HIIK 5.1 JemoHCTpUpYeT 3HAHUA 3Haem TEOPETUUECKHE U METOAOIOTNYECKHE OCHOBBI
JNEKTPOXMMHUYECKUX - METONOB aHauu3a | JVCIUIUIAHEL,

CIIOCOOHOCTH HCIIONB30BaTh JTHU 3HaHUA Inpu ymeem HCIIOJIL30BATh 3HaHUSA B obactu
KOHTpOJIE 00BEKTOB OKPYXKAIOILIEH Cpe/Ibl COBPEMEHHBIX METOJOB aHaJIW3a i HCCICHAOBaHUA

MPOIECCOB,  MPOTEKAIOIIUX B CIIOXKHBIX CHCTEMax |
KOHTPOJISI  COAEp)KaHHsS KOMIIOHEHTOB B  0OBEKTax
OKPYKAIOIIEH CpejIbl

6nadeem  HABBIKAMH  IPAKTHYECKOrO  MPUMEHEHHS
COBPEMEHHBIX aHAJMTHYECKUX METOJOB K aHAJIU3y
00BEKTOB OKPYKAIOIIEH CPeJIb

UIIK 5.2 JlemoHCTpHpYET CIIOCOOHOCTH 00CYXKAaTh 3Haem  TEHAEHLMH pa3BUTHA COBPEMEHHBIX
MOJTyYEHHBIE SKCIIEPUMEHTANBHBIE PE3YIIbTATHI IJIEKTPOXMMHUUYECKHX METOJIOB aHAJIN3a;
ymeem NPUMEHSITh  KOMIUIGKCHBIH  TIONXO[L,
ONMPAIOIIMICS HAa  TEOpeTHYecKue 3HAHHUS U

HpaKTI/I‘IeCKI/Iﬁ OIIBIT, IIPHU OLICHKE PE3YJIbTATOB aHaJIn3a
1 NUCCJIICJOBAHNN
61adeem HaBBIKAMU IUIAaHUPOBAHUA OKCIIEPUMCHTA U
06CY)KJICHI/IH TMOJIYYCHHBIX OKCIICPUMECHTAJIbHBIX
pE3yIbTATOB

Pe3ynbrarel 00ydyeHus Mo AMCHUUIUIMHE AOCTHTAIOTCA B paMKax OCYILECTBICHHS BCEX BHUJIOB
KOHTaKTHOM M caMOCTOSATENbHON paboThl 00yJarOMMXCsl B COOTBETCTBUU C YTBEPKIACHHBIM Y4eOHBIM
IJTAHOM.

WNuaukaTopsl JOCTHXKEHUS KOMIETEHIUN CUUTAIOTCS CHOPMUPOBAHHBIMHU MPH JOCTHKEHUU
COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUEHHUS.

2. CTpyKTYypa U cofiep:KaHue TN CHUTIIUHbI
2.1 Pacnipenesienne TpyaA0éMKOCTH TMCIUILIMHBI 110 BUJAaM padoT

Bupbt pabor Bcero ®dopma oOydeHus
4acoB OYHasi
7
ceMecTp
(uacer)
KoHTakTHas padoTa, B TOM 4ucje:
AYIHUTOPHBbIE 3aHATHS (BCET0): 102 102
3aHATHUSA JICKIHOHHOI'O THIIA 34 34
11200paTOPHBIE 3aHSATHSI 68 68

TIPAKTUYCCKUEC 3aHATHUA

CEMUHAPCKUE 3aHATUL

WNHasi KOHTAKTHasA paﬁoTa:

Kontponb camocrosrensHoit pabotsl (KCP) 6 6
ITpomexxyrounas arrecrarms (MKP) 0.2 0.2
CamocTosiTeJibHAasi pad0Ta, B TOM YHCJI€: 71,8 71,8
OdopmiteHre 1a00paTOpHBIX padboT 18 18
CaMocTosTenbHOE U3YIEHHE TEOPETUIECKOTo MaTeprala 32 32
CamocCTOATENBHOE PEIICHHE 3a1a4 - -
IToaroroBka K TeKyleMy KOHTPOJIIO 21,8 21,8
KonTtpois:

IloaroroBka k 3K3aMeHy

Oomas qac. 180 180
TPYI0eMKOCTh B TOM 4HcJie KOHTAKTHasi padoTa 108.2 108.2
3a4. eI 5 5

2.2 Conepxanue TUCHHUILINHBI
Pacnpenenenue BuaoB yueOHOU pabOThI U UX TPYAOEMKOCTH O pa3/ieiaM JAUCIUIINHBI.
Pazniensl (TeMbl) JUCHUIUIMHBL, U3y4aeMble B 7 ceMecTpe(o4yHas opma 0OyueHust)



KonuuectBo yacos
Bueaymut
Ne HaumeHoBanue pa3aenos (TeM) AymuTopHas OpH};H
Bcero pabora
pabora

J I13 JIP CPC
OO1mme BOMpOCHI AIEKTPOXUMHUUECKUX METOI0B 4 2 ) ) 5
WCCIIEIOBAHMS M aHAJIM3a
[oTeHnOMeTpUYECKHE METO/IHI AaHAIIN3A U 40 10 ) 20 10
HCCIIeJOBAHUS
CriocoObI pacueTa KOHIIEHTPAIUH B 36 6 ) 10 20
MIOTEHIIMOMETPUIECKOM aHaJIH3e
OO1mme BOrpoCkl BOJIbTAMIIEPOMETPHUH.
Knaccuukanus HHIMKATOPHBIX 3JIEKTPOIOB, IPUMEHAEMBIX B 27 8 - 10 19
BOJITAMIICPOMETPUH
CoBpeMeHHbIe BapUaHTHI BOIbTaMIIEPOMETPUH 38 6 - 22 10
[pakTHYecKne aceKThl MOTCHIIMOMETPUIECKOTO 1 188 2 ) 6 10,8
BOJIHTAMIIEPOMETPHYECKOrOMETO/IOB aHAJIN30B
HUTOI'O no pazoenam oucyuniunvl 173,8| 34 68 71,8
Kontpois camocrostensroi pabotsl (KCP) 6 - - - -
[Tpomexxyrounas arrectauus (MKP) 0.2 - - - -
IToaroroBka K TEKyIIEMY KOHTPOIIIO - - - - -
OO011ast TPYI0EMKOCTb 0 JUCIUTUINHE 180 - - - -

[Mpumeuanue: JI — nexiuu, [13 — npaktudeckue 3austus / cemunapsl,JIP — maGopatopHbie
3ansTusi, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 ConepxxaHue pa3iesoB (TeM) TUCHUILIHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HamnmenoBanue pazaena(TeMsr)

Copneprxanue pazena(TeMbl)

dopma
TEKYILEro
KOHTPOJIS

3

4

[N

.|O61me
ANEKTPOXUMHUUECKUX
HCCIEN0BAaHNS U aHAIM3a

BOITPOCHI
METOI0B

O6mme BOIIPOCHI 3JIEKTPOXUMUIECKIXMETOIOB

UCCIIEIOBAHUS H
ananmm3a.Kitaccuukanust 31eKTpoXUMUIECKUX
METOJI0B aHAJIN3A.

YO

2 |IloreHmomeTpuueckue
aHaJIN3a ¥ UCCIIeIOBAHUS

METO/IBI

HNonomerpusa(nipsmas noteHrnomMerpusi). OCHOBHBIE
nonoxenus reopun MCO. Knaccudukanums NCD.
Teopus memOpannsixnioreHimanoB C3. OcHOBHBIE
xapakrepuctuku UCD. [loreHImomerpudeckue
m3MeHenns ¢ UCO. TexHuKa 3KCIIeprMeEHTa.
DakTopHl,
BJIMSIIOIIME HA MPABHUIIBHOCTD ONPEAETCHHH.
IlorpemHOCT HOHOMETPUUECKUX OnpeaesieHul. Ponb
noreHnuomerprn ¢ UCIB MoHUTOpHHTE 0OBEKTOB
OKpYXarolen cpenpl.
[Torenmmomerpudaeckoe TUTPOBAHUE. OO6mme
MIPUHLIMIIBI METOA. Meton I'pana B
MOTEHIIIOMETPHUIECKOM TUTPOBAHUH. Tumer
WHINKATOPHBIX SJIEKTPOIOB. OcobenHocTH
CTEKIITHHOTO 3nekTpoma. Kpartkuit o0030p MeTomoB
MOTEHIINOMETPHYECKOTO

TUTPOBAHUA (KI/ICJIOTHO-OCHOBHOI‘O,

OCaAXJICHUAA, OKHUCJICHUA-BOCCTAHOBJICHM A,

KOMITJICKCOOOpa30BaHus).

3.|Crnoco0sI pacdera KOHIICHTPAIUU B
MOTEHI[HOMETPUUECKOM aHAIN3E

Crioco0bI pacdeTa KOHIICHTPAIMK B MTOTCHIIMOMETPHH:
crmocod  rpagyHMpoBOYHOTO  rpaduka;  CrocoObI
CTaHAapTHOU J00aBKH (omHOH, JIBOMHOM,
MHOTOKPATHBIX); CIIOCO0

pa30baBieHus u 1p.

P3




4.1006mue BOMPOCKI OO0rmrue BOIIPOCHI. IlonsTue 0  TOJIsIpU3aLMH.

BonbTamnepomerpun. Knaccupuxarus KonuenTpauvonHas TOJSIPU3aLysL. CaoiicTBa
UHIUKATOPHBIX npenenbHoro Toka. [lepeHanpspkeHHe — BBIIEICHUS

3JIEKTPOJIOB, MIPUMEHAEMBIX g |Bomopona. IlonsiTre o Toke oOMeHa. BEBO ypaBHEHHS

BOJILTAMIIEPOMETPUI nosnsipuzanuy. BenudnHa noteHuyana moixyBOIHBI IS
CJiydasi CMCIIaHHOU MOJIApHU3alnuu.
Kﬂaccn(bmcaum{ WHAWKATOPHBIX QJICKTPOOOB,
MPUMCEHACMBIX B BOJIbTAMIICPOMCTPUU

5. |Knaccuueckas nonsiporpadus Knaccuueckast nonsiporpadus. K

O6mme  monoxenus.  YpaBHeHue  MibkoBuya.
PaznoBuHOCTU MOJSIPOrpadUIECKOro
Metona. IlpminokeHus mosIporpaguIeckoro Meroaa
(onpeaeHeHHe qucjia OJICKTPOHOB, IMMPUHHUMAIOIIUX
ydyactue B  HIPOHECCE BOCCTAHOBJICHUA-OKUCICHUA
BCUICCTBA Ha JJICKTPOJAC, MU3YUCHHC KOMIIJICKCHBIX
COCIMHCHHNH,; N3Y4YCHUC SABJICHUA
TayTOMETPUH; U3YUEHHE CTPYKTYPBI COSUHEHUIN).

6.|CoBpeMeHHbIE BapHaHThI CoBpeMeHHbIe BapHaHTHIBOIBTAMIIEPOMETPUHN - K

BOJIbTAMIICPOMETPUH. CI/IHyCOI/I}IaHI)HaH,HepeMeHHOTOKOBaﬂ, I/IMl'IyJ'[I)CHaH.
OcobeHHOCTH (hOPMHUPOBAHHUS AHATTMUTHIECCKOTO
curHana. Ammnepomerpuueckoe TutpoBanue.[Ipuniun
Merona. KpuBbleaMiepoMeTpuIecKoro THTPOBAHKSI.
N3menenue X0/1a KPUBBIX TUTPOBAaHHUS B
3aBHUCUMOCTH oT XapakTepa MMPOTCKaHUA
rpoiieccoB. PeareHTsl B aMIepoMeTpuyecKoM
tutpoBaHuu. Ilpumenenuen snekrponos. IIpunoxenue
aAaMIIEPOMETPHUICCKOI0 METOAA.

7. |IIpakTrueckue acnekTsl |ABToMatm3anus Metoga 1T u BA. Tumnsr K
NOTCHIIMOMETPUIECKOT 0 W | MHIMKATOPHBIX 3JICKTPOJI0B,UCII0JIb3YEMbIX
BOJIbTAMIICPOMETPUICCKOI'OMETOJOB BOTUX METOLAX HUCCIIEIOBAHUA.
aHaJIn30B. Oco6eHHOCTH  MPOOONIOATOTOBKH  00BEKTOB

OKpYyXarouen cpelbl s neiaen
QJICKTPOXUMHYECCKOI'O aHaJIM3a.
2.3.2 3aHATHS CEMMHAPCKOTI0 TUINA (IPaKTUHYecKue /
CeMUHAPCKHMe3aHsATHSI/J1a00paToOpHbIe PAad0ThI)
Ne dopma
HaumenoBanue mabopaTopHbIX paboT TEKYILEro
KOHTPOJIA
1 3 4
1. |Onpenenenue ocHOBHBIX XapakTepucTuk UCD. JIP
2. |lloTeHnmMomeTpuyeckoe ompeneneHue cyiabdaT-uoHOoB B Bojax cPb- JIP
CEIIEKTUBHBIM 3JIEKTPOJIOM
3. |lloreHimomerpuueckoe omnpezaenaeHue (Gropua-uoHOB B 3yOHOI macte c JIP
MTOMOIIBI0 GTOPUA-CETEKTHBHOTO JIEKTPOAA
4. |TloTeHIIMOMETpHYECKOE OIpENEIIEHUE KOHCTaHT JIUCCOIMAIIAN JIP
(hocdopHOIi KHCTOTHI

5. |MoHoMeTpHuueckoe ornpeieieHle Kalblus B MOJIOKE. JIP

6. |Ompenenenne  KOHIEHTpallud  X-HOHOB  METOJOM  J00aBOK € JIP

ucnoJibzoBanuem NCH.

7. |U3ydyeHue 3aBHCHUMOCTH aQHAJIUTUYECKOTO CHUTHAlla OT pPAa3JIMYHBIX JIP

napameTpos B meroae UBA

8. |HBepCHMOHHO-BOIBTAMIIEPOMETPUIECKOE OIpEeaEIICHUE TSIKEIBIX JIP

METAJJIOB Ha BPAILAIOLIEMCS CTEKJIOYIJIEPOIHOM 3JIEKTPOJIE METOAOM
IpagyupoOBOYHOTO rpaduka




9. |MHBepCHOHHO-BOJIBTAMIIEPOMETPHUIECKOE. olpeneneHue TSDKENBIX JIP
METaJJIOB Ha BPALLAIOLIEMCS] CTEKJIOYTJIEPOJHOM 3JIEKTPOJIE METOJOM
CTaH/IaPTHOU JOOABKU

10. |luBEepCHOHHO-BOIHTAMIIEPOMETPUIECKOE OIIpENEIICHUE TSIKEIIBIX JIP
METaJJIOB B IPUPOIHBIX U MUTHEBBIX BOJAX

11. |Bs16op pabounx  ycIOBHM onpeneneHus JIEMEHTOB IIpH JIP
MHOTOKOMIOHEHTHOM KOHILIEHTPHUPOBaHUU

12. |IlHBepCHOHHO-BOJIBTAMIIEPOMETPHYECKOE oIpeneseHue TSKEIIbIX JIP
METAJJIOB B IUILEBBIX IPOIYKTAX

13.|Onpenenenne aHTUOKCHUJIAHTHOU aKTUBHOCTHU WHINBULYTBHBIX JIP
AQHTHUOKCH/IAHTOB

14. | IHBepCMOHHO-BOJILTAMIIEPOMETPUUECKOE OIpENICIICHNE TSIKEIBIX JIP
METAJIJIOB B MUIIIEBBIX MPOIYKTaX (CaMOCTOsITENIbHAs paboTa)

[Mpumeuanue — 3ammra abopatopHoil padotsl (JIP), BeimonneHue kypcosoro npoekta (KII), kypcoBoit
pa6otsl (KP), pacuerHo-rpaduueckoro 3ananus (PI'3), pacuernoro 3amanus (P3), Hanucanue pedepara
(P), acce (3), komnoxsuymM (K), Tectuposanue (T), yctasiit onpoc (YO) u 1.1.

st Bcex maGopaTOpHBIX pabOT pa3paboTaHbl W YTBEPKIEHBI Ha 3acelaHuu Kadeapsl
AHAJIMTUYECKON XMMUH METOJUYECKHE YKa3aHUS

2.3.3 [IpumepHasi TeMAaTHKA KYPCOBBIX padoT
KypcoBas paboTta He mpexycMOTpeHa y9eOHBIM TIJIAHOM.

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmedYeHUsi ISl CAMOCTOSITEJIbHON pPadoThI
o0yyaromuxcs 1Mo JMCIHUIJINHE

[Tepeyensb yueOHO-METOJMYECKOTO 00ECICUECHH S AUCIUTUTUHBIIO

(TeopeTnyeckoro) Marepuana

Ne Bug CPC BBINIOJIHEHHUIO CAMOCTOSITEIIbHON padoThI
2 3
[Ipopaborka yueOHOro |Lfronko T.I., BopomoBa O.b.,Hukomaeea H.A., Koummmu B.B.

IToTeHIMOMETpHYECKHEe METOIBI B aHAIKM3e OOBEKTOB OKpY)Karomiei cpesst /
Kpacnognap: N3natenscko- nonurpaduyeckuit nentp Kyol'y, 2014, 124 c.
roriko T.I'., Boponosa O.b., Kormma B.B., Konmmna/[x. H.
VHBepCcHOHHASBONBTaAMIIEPOMETPHS B aHanm3e MHIIEBBIX
nponykroB / Kpacuonap: Tunorpagust OOO «I'K Anbramokey, 2015, 190 c.
OOBEKTHI OKPYXKAIOIIEH CPeAbl U UX aHAIUTUYECKHH KOHTPOJIb B 2-X TOMax /

nox pexa. T.H. IllexosuoBoii. . — KpacHonmap: Apt- Oduc. — 2007

Bemonnenne
WHIWBUAYAIbHBIX PACICTHBIX

3aJaHAI "
MTOJTOTOBKA K TEKYIIEMY
KOHTPOJIO

Hromko T.I'., BoponmoBa O.b.Huxomaesa H.A., Kommmu B.B.
IMoTeHIMOMETPHIECKHEe METOBI B aHAIHM3e OOBEKTOB OKpY)Kalommiei cpesst /
Kpacnonap: N3narenscko- nonurpaduyeckuit nentp Kyol'y, 2014, 124 c.
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Y4eOHO-METOIUYECKUE

MaTcepuraibl I CaMOCTOSTEIbHOMN pa60TBI 06yqa101111/1xc51 us3

qrcia MHBAJIMJIOB U JIMII C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocTapistorcs
B (hopMmax, alaiTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbS U BOCIPUATHS WH(POPMAIIHK:
JList L ¢ HapyIIECHUSAMU 3PEHUSL:



—B TIe4YaTHOH (popMe yBEIMYEHHBIM HIPUPTOM,

— B (hOpMeE MEKTPOHHOTO JOKYMEHTA.

JIist ian ¢ HapyLIeHUsIMU CITyXa:

— B 1e4atHoi opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

Jliist U1l ¢ HAapyIIEHUSIMU OTIOPHO-IBUTATENIFHOTO arapara:
— B re4atHoi opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

I[aHHI)II\/JI NEPECUCHb MOKCT OBITH KOHKPCTHU3UPOBAH B 3aBUCHMMOCTHU OT KOHTHHICHTA
00yJaromuxcs.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH, IPUMeEHsieMble IPH OCBOEHHH IMCIUIIMHBI (MOAYJIs1)

B cootBerctBun ¢ tpedoBanusmu ®I'OC BO peanuzanmsi KOMIETEHTHOCTHOTO MOIX0Aa
IpelycMaTpuBaeT HUCMOJIb30BaHUE B Y4€OHOM IIpPOLIECCE€ aKTUBHBIX M HMHTEPAKTHBHBIX (PopM
MPOBEICHUS 3aHATHIA.

Opranuzanys W3y4eHUs MarTepuala Kypca OCYLIECTBIISIETCS HAa OCHOBE CHCTEMHO-
JESITeIbHOCTHOTO TMOJX0/a M MOATalHOro (OpPMHPOBAHUS YMCTBEHHBIX JeHcTBUH. Jlekuuu u
nabopaTtopHble 3aHSTHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO y CTYACHTOB 0a30BBIX 3HAHUI,
OCHOBHBIX MBICIUTENbHBIX ONepaluii, pa3BUTHIO JIOTUKH. JIEKIMM HOCAT MOTHBAIIMOHHO-
MO3HABATENIbHBIN XapakTep; JabopaTOpHbIE 3aHATHS SBISIOTCS CaMOCTOSATEIbHBIMU M HUMEIOT
poOJIeMHO-TIONCKOBBIM  Xapaktep. Ilpu BbimosHeHUMU 1a0OpaTOPHBIX paboOT pean3yeTcs
TBOpUecKass JEATEIbHOCTb CTYJEHTa, pa3BUBAaeTC KOMMYHHMKATHBHAasi  CIIOCOOHOCTD,
pa3BUBAIOTCS  HABBIKM  apryMEHTHPOBAHHO  BBIpaXaTh  CBOM  MBICAIM M HAaBBIKH
AKCIIEPUMEHTAILHON PaOOTHI.

Jlnst moBbimeHus: 3(Q(PEKTUBHOCTH YYEOHOTO TIpOIecca HCIOJIb3YIOTCS  CICAYIOIIHE
o0Opa3oBaTesibHbIE TEXHOJOTHH: MH()OPMAIIMIOHHO-Pa3BUBAIOIME TEXHOJIOI MM, HAIIPAaBJIEHHBIE Ha
(GopMUpOBaHHE CUCTEMBl 3HAHUH, 3allOMHMHAHUE M CBOOOJHOE OINEPUPOBAHHE HMH; METOJ
poOJEMHOr0 M3JI0KEHUs Marepuana. JlJI1 yCHEeIHOro OCBOEHHS IUCLHMIUIMHBI CTYJEHTaM
HE00X0AMMO OBJIAJIETh HAaBbIKAMM NPOBEJECHUS MOMCKAa HEOOXOIMMOW HaydHOH HMH(pOpMaluU B
¢donmax 6ubnmotexku. /i 3aKperuieHus MOIyYEHHBIX TEOPETUUECKUX 3HAHUN M MPaKTHYECKUX
HaBBIKOB U C 1I€JIbIO IPO(ECCHOHATIBHON OPHEHTALMU [TPEyCMOTPEHBI CEMUHAPBI-3KCKYPCHUU Ha
HIPEINPUATHIX FOPOJa.

[Ipu BeImoNHEHUH Ja00PATOPHBIX PaObOT M BO BpEMs CAMOCTOSITENIbHOM paboThl CTYEHTHI
IIPOBOJAT Pa300p MPaKTHUECKUX 3a/lad KaK CaMOCTOATENIBHO, TaK M pELIaloT MpoOJIeMHBbIE
CUTYallUU B COCTaBE MaJbIX I'PYIII.

JUis MHBaJIMJIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI PEATU3YIOTCS
UHAMBUIyaJIbHblE ~ 00pa30BaTeNbHBIE  TEXHOJOTUHM, KOTOpbIE  IO3BOJIIOT  MOJHOCTBIO
UHAMBUYAJIN3UPOBATE COJIEP’KAHME, METOJbl M TEMIIbl Y4eOHON MAeATeNbHOCTH WHBAIN[A,
BHOCHUTb BOBpEMs HEOOXOAUMbIE KOPPEKTUBBI, KAK B JESITEIbHOCTb CTYJICHTa-UHBAIN/IA, TaK U B
NEeATeNbHOCTb IIPEroiaBaTes.

4. OueHoYHBbIE CPeACTBA JUIA TeKYLIEro KOHTPOJS YCIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTaluM
OneHouHble CpeACTBA IpeJHa3HaueHbl Ui KOHTPOJSI M OLEHKHM 00Opa30BaTEeNIbHBIX
JOCTIDKEHUM  O0ydJaroluxcsi, OCBOMBIIMX HporpamMmy y4deOHOM aucrumiuHbel «OCHOBBI
AIEKTPOXUMUYECKUX METOJIOB aHAIN3A).
OneHouHble CpeAcTBa BKIIOYAIOT KOHTPOJIBHBIE MATEPHAIIbI Ul IPOBEACHNS TEKYIEro



KOHTPOJIsA B (hopMe Pa3HOYPOBHEBBIX 3aJlaHUM, PACUCTHBIX WIMTBOPUYECKUX 3aJIaHUHM, OTYECTOB
0 JIA0OpaTOPHBIM paboTaM U MPOMEKYTOUYHOI aTTecTanmuu B (JopMe BOIPOCOB U 3aJaHHUH K

3a4ery.

CprRTypa OICHOYHBIX CPEACTB I1JId Telcymei/i H HpOMe?KyTO‘IHOﬁ aTrrecralnmum

HaumenoBanue
No KouTponupyembie Kon xonTponupyemoit OLIEHOYHOI'OCPEJCTBA
/n pa3zaensl (TeMbl) KOMIIETEHIINH (WITH ee
JIMCUUTITHHBI YacTH)
Texymuii [Ipomexyro
KOHTPOJIb YHasaTTeC
Tanust
OO0mmme BOIIPOCHI Bonpock! 1-3 u3

1 PIEKTPOXUMHUECKUX I1K-3 YO MepevHs BOIIPOCOB
METOJIOB UCCIIeTIOBAHUSH TIK-5 AL 3a9CTa
aHaJM3a
[ToTeHIIMOMETpUYUECKUE Bornpock 4-7, 9-

2 METOIBI aHajan3a it I1K-3 K 12 w3 iepeuns
I3 IK-5

CCIIEIOBaHUS JIP 1,2,4-11 BOIIPOCOB ISt
3auera
CriocoOBbI pacyera BOMpoC 8 u3

3 |[KOHLEHTpaluu B IK-3 P3 HIepeyHs
[OTEHLOMETPUIECKOM [1K-5 BOIIPOCOB IS
aHasM3e 3auera
OO61me BOITPOCHI BOMpPOCH 13-

4 |BOJIbTAMIIEPOMETPHH. IK-3 19,29 3
Knaccudukaums [1K-5 K NepedHs
MHINKATOPHBIX BOTPOCOB /1t
JICKTPO/10B, 3a4yeTa
MMPHUMCHACMBIX B
BOJIbTaMIICPOMCTPHUU

5 |Kiaccuyeckas Bonpocs! 20-23u3
nossporpadus IK-3 K HepeyHs

IIK-5 BOIIPOCOB JIJIst
3ayeTa
CoBpeMEHHbIC BAPUAHTBI BONPOCHI 24-2813
6  [BOIBTaMIEPOMETPUH. [K-3 K NepeyHs
TIK-5 BOIPOCOB ISt
3a4eTa
[IpakTHyeCKUEACTIEKTHII Bompocs! 12,
7  |OTEeHIMOMETPHYECKOTO H IK-3 K 20-34 u3
BOJILTAMIIEPOMETPHYEC IK-5 JIP 3,12,13,14
nepevHs
KOTOMETO/I0BaHAJIH30B.
BOIPOCOB ISl
3a4eTa

IToxkasaTenu, KPpUTEPHHU H IIKAJIA OEHKH CHOPMHPOBAHHBIX KOMIIETCHIMI

Kon u CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIICTECHIINY TUIAHUPYEMBIMPE3yIbTaTaM
HanMEHOBaHHE 00y4YCHHS U KPUTEPHUSIM UX OIICHUBAHUS
KOMIETEHINH TIOPOrOBBII 6a30BbIi MPOIBHUHYTHIN
OreHka
Y I0BIETBOPUTENHHO/3a4TE Xopoto/3auTeHo OTirYHO/3a4TEHO
HO
[K-5 3Haem TeopeTHYECKHE U 3naem 3naem




croco0eH METOIOJIOTHYECKUE TEOpEeTHYECKUE U | TeopeTHYecKue
MIPUMEHSATh OCHOBEI JUCHUAIUIAHEL U | METOIOJOTHYECKHE METOIOJIOTHIECKUE
OCHOBHEIE HaTpaBJICHUS pasBuTHs OCHOBEI OCHOBBI JIUCIMIIIMHEL
3aKOHBI U COBPEMEHHBIX JUCHATUIAHE H|u HarnpaBICHUS
3aKOHOMEPHOCTH INEKTPOXUMHUECKHUX HArnpaBJICHUS pasBUTHS
pa3BUTHS METOJOB aHaJIN3a pasBUTHS COBPEMEHHBIX
AHAIUTHYECKOI COBPEMEHHBIX IIIEKTPOXUMHUECKHX
XUMUH [IPU IIEKTPOXUMHUUYECKH METO/IOB aHaju3a;
aHaJM3e X METOZIOB aHaJIM3a; JIEMOHCTPHPYET
MOTYYEHHBIX JIEMOHCTPHPYET 3HAHUSA
pe3yapTaToB CIIOCOOHOCTE MHOTOYPOBHEBBIX
yCTaHaBJIMBATh MEKIUCIUTUTHHAPHBI
CBSI3b: CBOMCTBa X CBsI3eH
o0beKTa —  METox
aHaju3a
Ymeem HCITI0JIB30BaTh Ymeem Ymeem
3HAHUS B obJiacTu UCIIONB30BaTh HCIIONB30BaTh
COBPEMEHHBIX 3HaHusA B 00MacTH 3HAHUS B obmactu
3HeKTpOXHMI/I‘IeCKI/IX COBpeMeHHbIX COBpeMeHHI)IX
METO/I0B aHaju3a JUI | DJIEKTPOXUMHUYECKH IIIEKTPOXUMHUYECKHX
HCCIIEIOBaHUS TPOIIECCOB, X METOJIOB aHalM3a METO/IOB aHaIH3a IS
MPOTEKAMONIUX B CIOKHBIX Ul MCCIIENOBaHUS HCCIIEN0BAHMS
cucreMax u KOHTPOJIS MPOIIECCOB, MPOIIECCOB,
COZIep)KaHUSI KOMIIOHEHTOB MPOTEKAOIIHUX B | MPOTEKAaIOIINX
B 00BEKTaX OKpYXarolen CIIOKHBIX CHCTEMaX CIIOKHBIX CHCTEMAX M
cpensl u KOHTPOJIS KOHTPOJIS
CoZIepXKaHuUs COZIepXKaHuUs
KOMITOHEHTOB B | KOMIIOHEHTOB
00BeKTax 00BeKTax
OKpYyXarouen OKpYXarouieu
Cpenbl; CpeIbl;
JIEMOHCTPHPYET JIEMOHCTPHPYET
yMeHHe yMeHHe
apryMeHTHPOBaTh apryMeHTHPOBATh
COOCTBEHHYIO COOCTBEHHYIO TOUKY
TOYKY 3pEHUS 3peHus, HaXOIWTh
MyTH pelieHus
[TO3HABATENBHBIX
3a1a4
Bnaoeem HaBBIKAMH Bnaoeem Bnaoeem HaBBIKAMHM
MPaKTHYECKOTO HaBBIKAMH MPaKTHYECKOr0
MPUMEHEHUSI COBPEMEHHbBIX MPAKTHYECKOr0 MPUMEHEHHUS
AHAJTUTHYECKUX METOIO0B K MPUMEHEHHUS COBPEMEHHBIX
aHaN3y 00BEKTOB COBPEMEHHbBIX aHAJTUTHYECKUX
OKpYKarolIei cpebl aHAJTUTHYECKUX METOJIOB K aHaIu3y
METOJIOB K aHaJIHu3y 00BEKTOB
00BEKTOB OKpYyKaromien
OKpYyXarouen cpenbl;
Cpesl; JIEMOHCTPHPYET
JIEMOHCTPHPYET MHOTOCTOPOHHOCTh
CIIOCOOHOCTB K | IIOAXOIOB,
MHOT0ACIIEKTHOMY MHOI'0aCIIEKTHOCTh
00CYKIEHHIO 00CYyXKaEHHS
npooOeM npo0OieM
IK-3 3naem TpUpORY U | 3uaem npupony u 3naem  npupongy u
crocod0eH 0COOCHHOCTH OCOOCHHOCTH OCOOCHHOCTH




MIPOBOUTD (hopmupoBaHUs (hopmupoBaHus dhopmupoBaHus
pabory 1o AHAJIMTUYECKOr0 CUTHAJla B AHAJTUTUYECKOTO AHAJTUTHYECKOTO
ONITUMHU3AIIH Ppa3IUYHBIX CUTHaja B | curHana B
CYLIECTBYIOLIUX SJIEKTPOXUMUYECKUX Pa3INYHBIX Pa3INYHBIX
METOJIOB U METOJIaX aHaliu3a 3JIEKTPOXUMHUYECKU IIEKTPOXUMUYECKUX
METOJIUK X METOJIaX aHaJN3a; METO/Iax aHaJIN3a;
aHaiusa CIIOCOOBI JIEMOHCTPHUPYET
BEILIECTB, BBISIBJICHUSI yMeHHe
MaTepHualioB, 3HAYUMBIX apryMEeHTHPOBaTh
TIPOJYKIUH C (hakTopos, COOCTBEHHYIO TOYKY
HCTIONB30BaHUEM OKa3bIBAIOIIUX 3peHus, HaXOJUTh
TEOPETHUUECKHUX BITUSTHUE Ha | MyTH penieHus
3HaHUN U AHAJTUTUYECKU N MO3HABATENbHBIX
MIPAKTUUECKUX CUTHAJ U | 3aJa4, TEOpPEeTHUECKU
HaBBLIKOB B MPaBUIBHOCTD MIPOCIIEKUBASI CBSI3U
obnactu oIpeieNIeHUs CBOMCTBO 00BbEKTa —
aHATUTUYECKON aHaJIuTa 0COOEHHOCTH MeTO/1a
XUMHHN aHaJInu3a
Ymeem mpoBectn ananus Ymeem MPOBECTH Ymeem MPOBECTHU
COCTOSIHUS BOIIpOCa, aHAJIU3  COCTOSHUS aHaIIN3 COCTOSTHUS
UCTIONIB3YS JUTEpaTypHbIE BOIIpOCa, BOIPOCA, HCHONB3YS
HCTOYHHUKHU, HUCTIONb3Y: JIATEpaTypPHBIC
MPOBECTH OLIEHKY M BBIOOP JIMTEepaTypHbIC UCTOYHUKH; IIPOBECTU

HEOOXOIUMOr0 000PYAOBAHHS

HNCTOYHUKH; ITPOBECTH

OLIEHKY HBBIOOp

u OLIEHKY HUBBIOOD HEO00XO0UMOT0
BCIIOMOTATENBHBIX CPEJCTBAIs | HEOOXOAMMOro 000pynOBaHUA U
TIPOBE/ICHHS 00opynoBaHusl u BCIIOMOTATETLHBIX
MICCIIEI0BAHMIA; BCIIOMOTATETbHBIX CpencTB TSt
MPOBECTH BI)I60p, CpeacCTB JJIsL TMPOBCACHUA
IIPOBEPKY pa6OTOCHOCO6HOCTH MpOBEACHUA HCCHC,Z[OBaHPIﬁ; TIIPpOBECTU
CTaHJApTHOM MeTouKH | MCCIICOBaHMIA; BBIGOD,
aHajm3a 3aJaHHOTO IPOBECTH BBIOOP, HIPOBEPKY
obpasia MPOBEPKY paboTocnocodHOCTH U
paboToCcTIocOOHOCT U | aJanTaInio
aJanTaInio METOIUKH aHanm3a
METOIUKH aHaIu3amiIsa | I 3aJaHHOTO
3aJJaHHOTO obOpa3sia; MPOBECTH
obOpa3sia CpaBHHTENbHBIN aHAJH3
METOIUK
aHalm3a 00BeKTa
UCCIIEIOBaHKsT UBBIOPATh
ONTHUMAJTBHYIO
METOJIUKY
Bnaoeem HaBBIKAMH Bnaoeem HaBbIKAMH Bnaoeem HaBBIKAMU
MIPOBECHUS UCCIIeIOBAHUIU MPOBEACHUS MPOBEACHUS
aHaJm3a, OCHOBaMH HUCCIIEOBaHUN U | UCCIIeNOBaHUI u
[UTAHUPOBAHMUS IKCIIEPHUMEHTA aHajm3a, OCHOBAMU aHajmsa, OCHOBaMH
u TUIAHUPOBAHUS TUTAHUPOBAHUS
MPOBECHUSI HEOOXOIMMBIX JKCIIEPUMEHTA M | 3KCIepUMEHTa u
pacueroB MPOBEACHUS MPOBEACHUS
HEOOXOIUMBIX HEOOXOIMMBIX PaCUeTOB;
pacyeros; JICMOHCTPHPYET
CIIOCOOHOCTBIO CIIOCOOHOCTH
aJanTUPOBATh aJanTUPOBATh
M3BECTHBIEC CITOCOOBI CTaHIAPTHYIO METOAUKY
TIPEAIOAT OTOBKHI OTIpeIeIICHNs aHAJINTA
00BeKTa K K
BEIOpaHHON HCCTIETYEMOMY
CTaHAapTHOU 00beKTy

METOJHUKE aHAJIN3a

TunoBbie KOHTPOJIbHBIC 3aIJaHUA WU HHbIC MaTepl/Ia.]'lbl,l-leOﬁXO}II/leIe)lJIﬂ OLICHKH




3HAHWi, YMEHHWH, HABBIKOB H (WJIH) ONbBITAAEATEIbHOCTH,XAPAKTEPU3YOIIHX 3TANbI
(hopMHUpOBaHUsI KOMIIETEHINI B NPOIECCe 0CBOEHUSIO0PA30BaATEILHOMIIPOrPaMMBbI

Tekymuii KOHTPOJb MPOBOJUTCS IYyTEeM MPOBEICHUS OIPOCOB CTYACHTOBBXOJIE
nabopaToOpHBIX 3aHATHIA, B (hopMe coOeCeOBaHMs MPHU 3alUTe  JIAOOPATOPHBIX pabot, u
cllaue KOJUIOKBHYMOB.

IlpumepHuwiii nepeueny 80NPOCO8, 0OCYIHCOAEMBIX NPU 3AUWUMAX TAOOPAMOPHBIX padbom,
U 01 NOO20MOBKU K KONNOKEUYMY no pazoeny «llomenyuomempuueckue memoowvl anaiuza u
UCCNe008AHUAY.

1. Knaccudukanmst 31eKTpOXUMAYECKHX METOJIOB aHATTN3a.

2. llonste o mnoaynmpoHHIIaeMOll MeMmOpaHe Kak BaXKHEHMIIeH COCTaBHOM YacTu
MOHCEJIEKTUBHOTO 1eKTpoa. [IpruunHbl BO3HUKHOBEHUS AUPPY3MOHHOTO MOTEHIHAIA.

3.D51eKTpo/Ibl CPaBHEHUS, UX XapaKTEPUCTUKU U 0COOEHHOCTH IpUMeHeHus: B OXMA.

4. OcHouble xapakrepuctukun MCD. Cnocobsl omnpeneneHus Ko3(p(UINEHTOB
cenektuBHoctu CD. Onpenenenue npenena oOHapyKeHUsl.

5. Knaccuduxanus MCO. Xapaxrepuctuka nepsuunbix MCO. Xapaxrtepuctuka MCO c
KUAKUMU ~ MeMmOpaHamu.  XapaKTepUCTHKAa  CEHCUOWJIM3MPOBAHHBIX  HMOHOCEJIEKTHUBHBIX
ANIEKTPO/IOB (ra30uyBCTBUTENBHBIX, ()EPMEHTATUBHBIX). DTOPUI-CENIEKTUBHBIN AIIEKTPOJI, €ro
0COOEHHOCTH U MPUMEHEHHE.

6. TexHnuka skcriepumenTa npu padore ¢ UCHD. ®dakTopsl, BIUAIONME HA TPABUIBHOCTh
omnpeneneHui npu uenoias3oBanuu MCHO.

7. IlorpenHocTh HOHOMETPUUCEKUX OMPEICICHUN.

Ilpumepnsiii nepeyenv e6onpocoe Onsa 3awjumel 1aOOPAMOPHLIX pabom no pazoeny
«Bonbmamnepomempuueckue memoovt aHanu3a u UCCIe008aHUsLY

1. ITonsiTe 0 MONSPU3ALMH IEKTPOAA.

2. MexaHu3M KOHIIEHTPAIIMOHHON TIOJIIPU3AIIHH.

3. YpaBHeHHE KOHLEHTPALMOHHOMN MOJISpU3AINU JJIs CIIydasi TBEPIOTO AJIEKTPOIa.

4. CBoiicTBa MpeeTHHOTO TOKA.

5. YpaBHeHHE KOHIEHTPALMOHHOMN MOJISpU3alMK JIs cllydasi 0Opa3oBaHUS aMajibram.

6. Ilepenanpspkenue. OOmue nosoxxenus. [lepeHanpskeHne BbIIEICHUS BOJIOPO/A.
Teopun, 0ObsicHsIOLE BOSHUKHOBEHHE MTEPEHANIPSHKEHUS BBIACTICHHUS BOJIOPO/IA.

7. Ilpenensubiii Tok Ha PKD. YpaBuenne NibkoBu4a, €ro aHavu3 U IPUMEHEHUE.

8. O6paTuMble 1 HEOOPATUMBIE AIICKTPOIHBIC TPOIIECCHI.

9. Turnbl UHAMKATOPHBIX AJIEKTPOJIOB, UCIOJIb3yeMbI€ B BOJIbTAMIIEPOMETPHUHU.

10. OOGocHoBaHuMe BBHIOOpa SYEHKH TPHU TPOBEACHUH BOJHTAMIIEPOMETPUUECKHUX
UCCIIEIOBAHUSIX.

B paznene «Cnocobwr pacuema xonyenmpayuu 6 nomeHyuoOMempuieckom aHaiuzen s
OLIGHKU 3HaHM, yMEHH, HaBbIKOB, XapaKTEPU3YIOIUX 3Tanbl (OPMUPOBAHHS KOMIETEHIUH B
porecce  OCBOEHHS — 00pa3oBaTEIbHOW  MpOrpaMMbl,  IPEIYCMOTPEHO  BBINOJIHEHHE
MBOPYECKO203A0AHUS/PACUEMHO020 3a0aHUs, IEIIbI0 KOTOPOTO SIBJISETCSI HA OCHOBE MOJYYEHHBIX
TEOPETHUYECKUX 3HAHUH NpoBecTH OOOCHOBAHHBIM BBIOOP cCMOCOOa pacueTa KOHLEHTpaluu
OIpesieNsIeMOro KOMIIOHEHTa B 00beKTe (0 3a/laHuIo IpernoaBaTens). IIpu BbINOIHEHUH 3TOTO
BUJa pabOThI CTYJAEHT CAMOCTOSATEIBHO MPOBOJUT MOMCK METOJUKH ONpeAeIeHNs KOMIIOHEHTa,
IUTAHUPYET SKCIIEPUMEHT, MOJIy4aeT HIKCIIEPUMEHTAIbHbIEC JaHHbIE U IIPOBOJUT PACUETHI. 3alUTa
pe3yabTaTOB TBOPUECKOTO 3a/laHMsI TPOBOIUTCS B TpyNIe B (popMe YCTHOTO JOKIIaja.

Ipumepvr mem meopueckozo 3aoanus. - onpeneneHue GTOPUA-UOHOB B MUHEPAIBHBIX
BOJIaX; - ONPEJCICHUE MEAN B BUHAX; - ONPEICIICHNE KAJbLUs B MOJAEIBHBIX CMECAX METOAOM
MHOTOKPATHBIX J00aBOK.

[IpoBenenue xkoumponvHvix padom TO3BOJSIET OLEHUTH CTENEeHb W TIYyOMHY YCBOEHHS
TEOPETUYECKOr0 MaTepuaia, CIOCOOHOCTh JIOTMYHO, TPAMOTHO M YETKO H3JlaraTh MaTepual,
omnepupys TEpMUHAMHU M3ydaeMOW JAMCUMILIMHBL. B pasgene «BoapTammepomerpuueckue
METO/Ibl aHAJIM3a)» MPETYCMOTPEHO BHITIOJIHEHUE JIBYX KOHTPOJIBHBIX padoT:

KOHTpoJIbHast pabora 1 Brmowaer Martepuasn pasfenoB  «OOmume  BOIPOCHI
BoJIbTamMnepomeTpun» U «Knaccudeckas nossiporpadus»,



KOHTpoJIbHast pabota 2 — «CoBpeMEHHbIE BAPHAHTHI BOJITAMIIEPOMETPUI.

BeimosiHeHne 00yYarOmUMCS KOHTPOJIBHBIX pa0OT JEMOHCTPHPYET OCBOCHHE UM
clenyrmux npodeccuoHanbHbx kommereHuil — [1K-3, ITK-5.

[lepedyenp BOMPOCOB LI MOATOTOBKH K KOHMPOIbHOU pabome 1

1.IIonsTHE O IONSApU3ALUU

2. MexaHu3M KOHIEHTPAIIMOHHON MOJISPU3ALIUH.

3. YpaBHEeHHE KOHIIEHTPATMOHHON TOJISIPU3AIMH IS CITydasi TBEPAOTO AIIEKTPOAA.

4. CBoiicTBa peAEIBLHOIO TOKA.

5. YpaBHEeHHE KOHIEHTPALMOHHOM MOJISpU3aluY AJIs cilydasi 0Opa3oBaHUs aMajibraM.

6. Teopus koHBeKTHBHOM A dy3un.

7. Tlepenampspkenue. OOmue mnosoxenus. llepeHanpsbkeHue BBIJICTEHUS BOJOPOJIA.
Teopun, 00bsCHSIONME BOSHUKHOBEHHE NEPEHAIIPSKEHUS BBIAEICHHS BOJIOPO/IA.

8. Knaccuueckas mnosssporpadus. OOmui BUA W XapaKTEPUCTHKA BOJbTAMIIEPHOMN
KpUBOM B Kiaccudyeckol moussgporpaguu. BiusHue mnporecca BbIAEIEHHUS KHCIOPOAA,
PacTBOPEHHOTO B 3JIEKTPOJIUTE, Ha MOJISPU3ALUOHHYIO KPUBYIO.

9. lIpenenwubii Tok Ha PKD. YpaBHenne NinbkoBHuua, €ro aHAN3 U IPUMEHEHHE.

10. O6paTtuMbIie U HEOOPATUMBIE IEKTPOIHBIE TPOIIECCHI.

11. Tonsiporpadmyeckre MaKCUMYMBI.

Ilpumep bunema konmponvrot pabomsi 1.
BAPUAHT 1

1. Tlepenanpssxenue BeIENeHHs BOAOPOAa. Teopyu, 0ObACHSIOMIE IPOLECC
MepeHaIpsKeHHsI BbIJIENIEHUS BOJIOPOAA.
2. VYpasHenue UnpkoBuya 11d cinydas PKD. AHanus ypaBHEHUs.

[lepeuens BOIPOCOB U1 MOATOTOBKU K KOHMPOIbHOU pabome 2.
. Ocumniorpadudeckas nossiporpadus.
. KBagpaTHOBOTHOBasiIEpeMEeHHOTOKOBAS MOJISIpOTpadusl.
. THBepCHOHHBIN BOJIbTAMIIEPOMETPUUECKUIN aHATIU3.
. CunycouianbHasi IepeMEHHOTOKOBAS MOJIIporpadus.
. UmnynscHas nonsiporpadus.
. UHuKaTopHbIe 3JIEKTPO/Ibl B BOJIBTAMIIEPOMETPHH.
. O6ocHOBaHuKE BBIOOpA STYEHKH B METO/IE BOJIBTAMIIEPOMETPHUH.
. [Ipumenenue nonsiporpaduu Mpu U3y4eHUH KOMIUIEKCHBIX COCTUHEHHH, CTPYKTYpPHI
OpraHUYECKUX COCAUHEHUH, IBICHUS TAYTOMETPUU OPTaHUYECKUX COCAUHEHUN.
9. [IpuHIMIIBI aMIIEPOMETPUIECKOTO TUTPOBAHUS.
10. KpuBble aMriepoMeTpu4ecKoro TUTPOBAHUSI.
11. IlpunoxxeHue MeToAa aMIepoMeTpUIecKoro TuTpoBanus (onpexaenenue 1P ocanka,
ompeseNieHue KOHCTAHT HECTOMKOCTH KOMILIEKCHBIX HOHOB).

O~NO OIS~ WN PR

Ipumep 6unema xonmpoavHou pabomul 2.

BAPUAHT 1

1. OcobenHocTy (GPOpPMUPOBAHUS AHAIUTHYECKOTO CUTHANIA B METOJIE CHHYCOMJAJIbHOM
BoJIbTaMIepoMeTpuu. IIpuMeHeHHe CHHYCOMIATbHON BOJBTAMIIEPOMETPHM JUIS M3YyUEHUS
ANIEKTPOXUMHUYECKUX MTPOLIECCOB.

2. KpuBble aMIepoMeTpUyecKoro TUTpoBaHus. M3MeHeHHe X0a KpUBBIX TUTPOBAHUS B
3aBHCUMOCTH OT XapakTepa MPOTEKaHUs MPOLIECCOB.

Kpumepuu 6blCmaeslleHUsl OyeHoK npu npoeec)eHuu meKyweco KORmpoJisi ycneeaemocnmu —
KO]ZﬂOK6uyM/KOHmp0]ZbHCl}Z pa6oma:

OU€eHKa ((Om]llxlllHO».THY6OKI/Ie HCUYCPHBIBAOIINUEC 3HAHUA MaATCpuajia, JIOTUYCCKHU
MOCJICAOBATCIIbHBIC, ITIOJIHBIC, IIPABUJIbHBIC U KOHKPETHBIC OTBCTHI HA BOIIPOCHI 6I/IJ'ICT3.;



HUCITIOJIB30BaHUEC B HeO6XOI[I/IMOf/’I MCPEC B OTBCTAX TCPMHUHOJIOTMH AVCHUIIIINHBI, HpeﬂCTaBHeHHOf/’I
B PEKOMEHAYEMBIX y4EOHBIX MOCOOMSIX U JOTIOJHUTEIHHOM JINTEPATYpE;

Oyewka  «Xopowlo»:TBEPABIE M JOCTATOYHO  TOJHBIC 3HAHUS  Marepuala,
MOCJICAOBATCIIbHBIC, ITPABUJIBHBIC, KOHKPCTHLIC OTBCTHI HA MMOCTABJICHHBIC BOIIPOCHI, MOT'YT 6BITB
AOMYIICHbI HECYHICCTBCHHBLIC HCAOYCTHI B OTBCTAX W HC3HAYUTCIIBHBIC HAPYHICHUA JIOTUKH
U3JI0’KCHUS MaTepUaa;

OYeHKa «y0081emeopumenbHo»:3HaHue U TOHMMaHKE OCHOBHBIX Marepualia, HaJIudue

HECYIIEeCTBEHHBIX OIIMO0K (He 6osiee 50%) mpu HECITOCOOHOCTH HX MOCIIEAOBATEILHOTO H
JIOTHYCCKOT'O M3JIOKCHUS, BBI3BIBACT 3aTPYAHCHUEC MCITI0JIb30BAHUEC TCPMUHOJIOTMN JUCHUITIIINHBI]
OYeHKa  «HEYOOBIemEOpUMeNIbHOY HEIOHUMAaHUEe  CYIIHOCTH  BOIPOCOB, IpyObie
CYIICCTBCHHBIC OIIMOKHA B OTBCTC, OTCYTCTBUC CIIOCOOHOCTH K IMUCbMCHHOMY H3JIOKCHHIO
Marepuaa.

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepHaJIbl JJHA l'lpOMe)KyTO‘{HOﬁ aTrecranum (3aqu)

Bonpocul ons noocomosxu k 3auemy:

1. Knaccugukanus 31eKTpOXUMUYECKIX METOIOB aHAIHN3a.

2. Ilonstme o mnonympoHMIIaeMoll MeMmOpaHe Kak BaXkKHeHIed CcocTaBHOM wyacTH
MOHCEJIEKTUBHOTO 3JeKTpoa. [IpuunHbl BO3HUKHOBEHUS AUPPY3MOHHOTO MOTEHIHAIA.

3.D51eKTpoIbl CpaBHEHUS, UX XapaKTEPUCTUKN U 0COOEHHOCTH puMeHeHus: B OXMA.

4. OcHouble xapakrepuctukun WMCD. Cnocobsl omnpeneneHus ko3¢ UIHUEHTOB
cenektuBHocT CD. Onpenenenue npenena 0OHapyKeHUs.

5. Knaccuduxanus UCO. Xapaxrepuctuka nepsuunbix MCO. Xapakrepuctuka MCO c
KUAKUMH ~ MeMmOpaHamH.  XapaKTepUCTHKAa  CEHCHUOMIM3HPOBAHHBIX  HMOHOCEIEKTHBHBIX
ANIEKTPO/IOB. (ra304yBCTBUTENbHBIX, (epMeHTAaTUBHBIX). DTOPUI-CENEKTUBHBIA 3JEKTPOJ, €ro
0COOEHHOCTH ¥ IPUMCHEHHE.

6. Texnuka skcriepuMenTa npu padore ¢ UCO. dakTopsl, BAUAIONME HA MPABHILHOCTh
onpeesieHui pyu ucnoib3oBanuu NUCO.

7. ITorpemHocTh HOHOMETPUUCEKUX OTIPEACIICHUH.

8. MHuTteprperanus pe3ysbTaToB NOTCHIHOMETpudeckux m3MepeHuid ¢ MCD (Merompl
IpagyupoBOYHOTO rpaduka, CTaHIAPTHOM 100aBKH, MHOTOKPATHBIX J00aBOK).

9. OG1mas xapakTepuCTHKa METO/1a MOTEHIIMOMETPUIECKOro TUTpoBanusa. Meron ['pana B
MMOTEHIMOMETPUYECKOM TUTPOBaHUMU. Pa3nuuHble THUIBI HMHAMKATOPHBIX AJIEKTPOJOB IpHU
MMOTEHIMOMETPUYECKOM TUTPOBAHHUMU.

10. MeToa NOTEHIIMOMETPUYECKOTO KUCIOTHO-OCHOBHOI'O TUTpOBaHUs. MHaMkaTOopHbIE
3JIEKTPOJIbl, HCIHOJIb3yeMbl€ IMPU MPOBEAECHUU KHUCIOTHO-OCHOBHOTO MOTEHLUOMETPUYECKOTO
tuTpoBanus. OOIIas XapakTepucTHKa CTeKIssHHoro pH-merpuueckoro snekrpona. Ilpuuunb
BO3HMKHOBEHHUS TOTEHIIMAla acCUMMETPUM CTEKISHHOro pH-amektpoga u  cmocoObl  ero
YCTpaHEHHS.

11. MeToa NOTEHIIMOMETPUYECKOTO OCAAUTEIBHOTO TUTPOBAHUSI.

12. Poap NOTEHIMOMETPUU B MOHUTOPUHTE OKPYKAIOLIEH CPEbI.

13.I1oHsATHE O IOASPU3ALUU

14. MexaHU3M KOHIEHTPALlMOHHOM MOJISpU3alluu.

15. VpaBHeHME KOHLIEHTPAMOHHON MOJISIPU3ALMHU JUTS Cllydasi TBEPIOTO JIEKTPOa.

16. CpoiicTBa mpeaenbHOro ToKa.

17. YpaBHeHHE KOHLIEHTPAIMOHHON MOJISIPU3ALMHK JUTS CiTydasi 0Opa30BaHUs aMalibraMm.

18. Teopus kOHBEKTUBHOH MU dy3un.

19. Ilepenampspkenue. OOmue mnonoxenus. [lepeHamnpsbkeHue BbIAEIECHUS BOAOPOAA.
Teopuu, 00BsCHSIONINE BOSHUKHOBEHHE MIEPEHAIIPSKEHHS BBIICTICHUS BOJIOPO/IA.

20. Kumaccuueckas mnosisiporpadus. OOmuUNA BHUJ M XapaKTEpUCTHKA BOJIbTAMIIEPHOMN
KpUBOW B KJacCMueckoi mojsiporpaduu. BiusHue mnpouecca BbIAEIECHUS KHCIOpOJa,
PacTBOPEHHOTO B 3JIEKTPOJIUTE, Ha MOJSPU3ALUOHHYIO KPUBYIO.



21. Ilpenenbhsiii Tok Ha PK3. YpaBuenue UinbpkoBrva, ero anaius u MpuMEHEHHE.

22. OGpaTuMble U HEOOpATUMBIE HIIEKTPOIHbIE TIPOLIECCHI.

23. Tonsporpaduueckne MaKCUMYMBI.

24. Ocuunorpadudeckas moiasiporpadusi.

25. KBaipaTHOBOJTHOBAsTIEPEMEHHOTOKOBAS MOJIIpOTpadus.

26. V'HBepCHOHHBII BOJIbTAMIIEPOMETPUIECCKUN aHAIIH3.

27. CunycouaaibHas IEPEeMEHHOTOKOBAS MOJISIpoTpadusi.

28. UmnynbcHast mossiporpadus.

29. IHOuKaTOpHBIE JIEKTPOABI B BOJIETAMIIEPOMETPHUH.

30. O6ocHOBaHME BBIOOPA STYEHKH B METO/IE BOJIBTAMIIEPOMETPHH.

31. Ilpumenenue nomsiporpaduu Mpu U3y4eHNN KOMIUIEKCHBIX COCTUHEHUHN, CTPYKTYPHI
OpraHUYeCKUX COCTMHEHUH, SIBICHHUS TAYyTOMETPUN OPraHNYECKUX COCAMHEHUI.

32. TIpHIMIIBI aMIIEPOMETPUIECKOTO TUTPOBAHHSL.

33. KpuBbie aMiepoMeTpru4ecKoro TUTPOBAHHSL.

34. TlpunoxxeHne MeTola aMIepoMeTpuieckoro TutpoBanus (onpenenenue [P ocanka,
oTIpe/ieIeHNne KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB).

MeToanyeckue MaTepuaJbl, onpeae/sonye Npoueaypbl olleHUBaHUS 3HAHUM,
YMEHHUIi, HABBIKOB M (MJIH) ONbITA AEATEJIbHOCTH, XaPAKTEPHU3YOLIMX ITAlbI
¢dopmMupoBaHUSAKOMIIETEH LU

MeToanyeckue peKOMeHAAIUH MPeNoAaBaTe/IsIM 110 MeTOIMKe NPOBe/IeHUs!
OCHOBHBIX BH/I0B Y4€OHBbIX 3aHATHH

Jexkuuu

MeTtoanka YTeHUs JIEKIINU

Jlexuuu SIBISIOTCS. OJTHUM M3 OCHOBHBIX METOJIOB OOYYEHHMs MO TUCIUILIMHE, KOTOphIE
JOJKHBI PEIIaTh CIEAYIOINE 3a0auu:

—W3JI0KUTh BAXHEUIIMA MaTepral TporpaMmbl Kypca, OCBEHIAIONIMNA OCHOBHBIC
MOMEHTHI;

—pa3BUTh Yy CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSTEIBHOW paboTe Haa ydeOHOW U
HAayYHOUJIUTEPATypOH.

['maBHOM 3amauell KakIOW JIEKUUU SIBIIAETCS PACKPBITHE CYIIHOCTH TEMbl U aHAJIU3 €€
[JIABHBIX TOJIO)KEHHUM. PeKoMeHnyeTcs Ha NepBOM JEKUHWHU AOBECTH JO BHUMAHMS CTYJIEHTOB
CTPYKTYpPY Kypca U €ro paszeiibl, a B JAIbHEHIIEM yKa3blBaTh HAYaJI0 Ka)XJO0ro pasjena, CyTb U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, MTOABOIUTH UTOT MO0 3TOMY pa3Jielly, YTOObI CBSI3aTh €ro Co
CJIEIYIOLLUM.

Coneprxanue JIeKIui

Cogepxanue JeKIUi omnpezensercs padodel mporpaMmoit kypca. Kpaiine xenareisbHo,
9TOOBI KaKJasl JICKI[MsS OXBaThIBaJla U MCUEPIIbIBAJa ONPEACTICHHYIO TEMY Kypca U MpeICTaBIsia
co00i1 JIOrMuecKky BMOJHE 3aKOHYEHHYIO paboTy. Jlydiie cokpaTUTh TeMy, HO HE JOIYCKAaTh
nepepbiBa €€ B TAKOM MECTE, KOTJJa OCHOBHASI UJIesl €lIe TIOJHOCThIO HE PAaCKPhITA.

Jlabopamopmuvie 3anamus
Metonuka mpoBeaeHus NabopaTopHbix 3aHsATHI LlensmMu mpoBeneHus j1abopaTtopHbIX pabOT
SIBJISIFOTCSL:

—yCTaHOBJICHHE CBSA3EH TEOPUHU C MPAKTUKOHN B PopMe IKCIIEPUMEHTATHLHOTO



MOJTBEPIKICHUS TI0JI0KEHUN TEOPUH;

—00y4deHue CTYICHTOB YMEHUIO aHAIIM3UPOBATH MMOJIYUEHHBIC PE3YIbTATHI;

—KOHTPOJIb CAMOCTOSITEIBHOM padOThI CTYJICHTOB 10 OCBOCHHIO KYypCa;

—o0yueHue HaBbIKaM PO (hecCHOHABHON IS TEIIEHOCTH.

enn maGopaTopHOTO MPaKTUKyMa AOCTUTAIOTCS HAWIYYIIUM 00pa3oM B TOM cCllydae,
€CJIM  BBITIOJIHEHUIO  JKCIEPUMEHTa  MPEANIeCTBYET  OMNpeAeNieHHas  IOATOTOBHUTENIbHAS
BHeaynuTopHas padora. [loaTomy mpernonaBaTens 00s13aH JOBECTH JI0 BCEX CTYJACHTOB Tpaduk
BBITIOJTHEHHS JIA0OPATOPHBIX pabOT ¢ TeM, YTOObl OHU MOTJIM 3aHUMATHCS ICJICHANPABICHHON
JIOMAaIIHEeN OATOTOBKOM.

[lepen HauwanoMm oOdYepeqHOTO 3aHATUS TMPEMNOJABATENb JOJDKEH YAOCTOBEPUTHCS B
FOTOBHOCTH CTYJECHTOB K BBIMOJHEHUIO JIAOOpATOpPHOW pabOThl MyTeM  KOPOTKOTO
cobeceoBaHMsI U TMPOBEPKU HAIWYHUS Y CTYIACHTOB 3aroTOBJIEHHBIX MPOTOKOJIOB MPOBEACHUS
paboTHL.

Memoouueckue  pekomenoayuu,  onpeoenarouiue - nPoOUeOypul  OUECHUBAHUS
Jaabopamopuuix pabom:

OleHKa «3auTE€HO» BBICTABJISETCS, €CIM BBIMOJTHEHBI BCE 3a7aHusl J1abOpaTOpHOM
paboTHI, CTY/IEHT 3HAET OCHOBHBIE TEOPETUUYECKUE U METOIMYECKUE ACTIEKThI, HEOOXOIUMBIE IS
OCBOECHHMSI MaTepuaja B paMKax BBIMIOJHAEMON JTabopaTOpHOW pabOThI, BiaJIeeT METOJAaMH
pacdeTa U 00pabOTKH MOTYIEHHBIX JTaHHBIX, MOXKET MPABIIIBHO HHTEPIIPETUPOBATH PE3YIbTATHI,
TPaMOTHO HX MPEACTABIATH, CIIOCOOCH MPABUIHHO OOBSCHUTH MOJTYyYEHHBIE JaHHBIE U MPUBECTH
MpaKkTUYECKHe MpUMephl. JJomycKaroTCs He3HAYNTEIbHbIE OMMMOKH, UCIIPABICHHBIE CTYJCHTOM B
XO/JI€ 3aIIMUTHI JJA0OPATOPHON PabOTHI.

OneHka «HE 3a4TeHO» BBICTABISIETCS, €CIW 3aJaHus Mo JiabopaTopHOW pabote
BBITIOJIHEHbl HE TIOJIHOCTHIO, CTYACHT HE BIAJEeT TEOPEeTUYECKUMH M  METOJNYECKUMU
acrmeKTamMu, He0OXOAUMBIMU JUI OCBOCHMSI MaTepuaa B paMKaxX BBIMIOJHSAEMO J1abopaTopHOH
paboTHI, HE BJIAJICET METOJIaMU pacueTa U 00pabOTKH MOTYYEHHBIX JTaHHBIX, TOMYCKAeT rpyoObie
OIIMOKU B HWHTEPIIPETALUU PEe3ylbTaTOB, HE CIOCOOEH MPaBUIBHO OOBACHUTH IMOTY4YECHHBIE
JTAHHBIE U MIPUBECTHU MPAKTUYECKUETTPUMEPHI.

Memoouueckue  pekomenoayuu,  onpeoenarouiue - NPOUEOypsl  OUCHUBAHUSA
cobecedosanus:

OIICHKA «3aUTE€HO» BBICTABJISETCS, €CIU CTYIAEHT YETKO M3J1araeT OCHOBHOM
TEOPETUYECKUI MaTepual B paMKaxX TEKYIEro pasjela, BjaJeeT OCHOBHOW TEPMHHOJOTHEH IO
TeMe coleceloBaHUsA, OpPUEHTHPYETCS B METoJax oOecrneueHusi KadecTBa M OICHKHU
COOTBETCTBUS, 0OOCHOBAHHO U TOJIHO OTBEYAET HA BOIPOCHI M3y4aeMOro pasjiena, IpaMOTHO
UCIOJIb3YEeT TEOPETUYECKUI MaTepua s U3JI0KEHUS IPAKTUIECKHUXBOIIPOCOB.

OIICHKA «HE 3aUTEHO» BBICTABIIACTCSA, €CIIU CTYJCHT JEMOHCTPUPYET OTPHIBOUHBIC 3HAHHUS
o TeMe coOeceloBaHus, 3aTPyAHIETCS MPUBECTH MPUMEPHI B paMKax OCBOEHHOTO MaTepuaa,
HE CIIOCOOEH CBSA3aTh TEOPETUUECKHUI MaTepHall C MPaAKTUIECKUMHUBOIIPOCAMH.

Memoouueckue pekomeHOayuu K npuemy 3auema

CrynenTsl 00s3aHbI C/IaTh 3a4€T B COOTBETCTBUU C PACHHMCAHUEM M y4EOHBIM IIAHOM.
3auer sBisieTcs GopMOM KOHTPOJI YCBOSHHS CTYJCHTOM Y4eOHOI MporpaMMbl O AUCHHUIIIHHE,
BBITIOJIHEHUST 7a00paTOPHBIX paboT, MOATOTOBKM K YCTHOMY ompocy (coOecenoBaHuIo),
HaMuCcaHUs JOKIAI0B.

Pesynprar cpaum 3adera mo MpPOCIYHIAHHOMY KYypCy JOJIKHBI OLIEHMBAaThCS KaK HMTOT
NESATENBbHOCTH CTYJIEHTa B CEMECTpE, a MMEHHO — IO IOCEIIAeMOCTU JIEKLHM, pe3ynbTaTam
paboTel Ha IA0OPATOPHBIX 3aHATHUSX, BBITIOJHEHHUS CaMOCTOATEIbHOUW paboThl. [lpu sTOM
JIOMyCKaeTcsl Ha O4yHOW (opMe oOydeHus mpomyck He Oonee 20% 3aHATHIl ¢ 00s3aTenbHOU
OTpabOTKON TPOMYIICHHBIX JabopaTopHbIX paboT. CTYAEHTH, Y KOTOPBIX KOJUYECTBO
MPOITYCKOB, TMPEBBIIIACT YCTAHOBIEHHYIO HOpPMY, HE BBINOJIHHBIINE BCE BHUABI paboOT U
HEYJOBIETBOPUTEILHO pa0OTaBIIME B TEYCHHE CEMECTpa, MPOXOIAT colecenoBaHUE C
MpenojaBaTeieM, KOTOPbIA ONpalIuBaeT CTYJEHTAa Ha MPEIMET BBISBICHUS 3HAHUS OCHOBHBIX



MOJIOKESHUM JTUCIUILINHEI.

Kpumepuu oyenxu no npomesicymounou ammecmayuu — 3auem

OYeHKa «3aumenoy: CTYACHT BJAJAEET TEOPETUYECKMMH 3HAHUSMH [0 BCEM paszeiam
JUCHUILUIUHBI, 00JadaeT MPaKTUYECKUMH HaBBIKAMHU IMPOBEJACHUS SKCIEPUMEHTOB, BO3MOXHO,
JOMYCKAeT HE3HAYUTENbHbIC OINUOKU; CTYIEHT YMEET NPABWIBHO OOBSCHATH MPUIHHBI
MPOLECCOB U SIBJICHHUI, HIUTFOCTPUPYS OTBET IPUMEPAMH.

OYeHKa «He 3aumeHO». MATEpUall HE YCBOEH BOBCE WJIM YCBOEH YaCTUYHO, CTYAECHT
3aTPYIHACTCS TMPUBECTH NPUMEPHI O paslielaM JUCLUIUIMHBI, TOKa3bIBAET OrPaHUYCHHBIN
00BeM 3HAaHUU TPOTPAMMHOIO Marepualia, HE IMOKa3bIBAET HABBIKOB OSKCIICPUMEHTAILHOM
paboTHI.

5. Ilepeuenb y4eOHOI TuTEpaTypbl, HTHGOPMALHOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. YueOnas 1urepaTypa
1 Bbynuukos, I'.K. OCHOBBI COBPEMEHHOTO 3JIEKTPOXUMHUECKOro aHanu3a: Yueb. [locoOue

s crynentoB By3oB / I''K. Byanukos, B.H. Maiictpenko, M.P. BsceneB. — M.: «Mup»
BMHOM. Jla6opatopus 3nanmii. — 2003. — 592c.

2 DnekTpoaHaTUTHYECKHuE MeTobl. Teopus u mpaktuka / A.M. boun u np.; mox pen. .
ok, iep. ¢ anrn. nox pea. B.H. Maiictpenko. — M.: BUHOM. Jlaboparopus 3nanuii. — 2006.
— 326c.

3 Kpucrtuan, I'. Anamutnueckas xumus: B 21. T. 2 / I'. Kpuctuan; nep. ¢ anrn. A.B.
apmama u ap. — M.: BUHOM. JIa6oparopust 3nanwmii. — 2009. — 504c.

4 OOBEKTHI OKPYKAIOIICH Cpelbl U MX aHATUTUYECKUN KOHTPOJb B 2-X TOMax / MOJ pejl.
T.H. llexosmoBoii. . — KpacHomap: Apt- Oduc. —2007.

5 bynaukos, I'.'K. MomaudunupoBanasie 3IEKTPOABI IJIs BOJBTAMIICPOMETPUH B XHUMHH,
ounonornn u wmeauimHe [Dnekrponusii pecype] / I'K. byaumkos, I'.A. Estiormn, B.H.
Maiictpenko. — DnekTpoH. gaH. — Mocksa : U3natensctBo "Jlaboparopus 3Hanmit", 2015. —
419 c¢. — Pexxum mocryna: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloTeHmuomerpus: (HU3MKO-XUMHYECKHE OCHOBBI M IIPUMEHEHUS
[DnexTponHbIit pecypc] : yaeb. mocoore — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2015.
— 336 c. — Pexwum nocrtyma: https://e.lanbook.com/book/60646.

JInst 0CBOCHUS IMCIMIUIMHBI HHBAJMIAMH U JIMIIAMH C OTPAaHUYEHHBIMHA BO3MOXXHOCTSAMH
30POBBSl HMCHOJB3YIOTCS CIICIHAJIbHBIE CEPBHCHI B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
(9BC), noctyn k koTOopbIM opranusyetr Hayunas 6ubauorexa KyoI'V.

JlononHuTEbHAS IUTEpaTypa:
1. Ananutuueckas XuMHUA: y4eOHUK Juis CTyAeHTOB By3oB B 3T. T. 1 @ Merousl

uaenTuUKaMK 1 onpeaenenus Bemects / nox pea. JI.H. MockBuna. — M.: Akagemust. — 2008.
—575c.

2. AnanuTudeckas XUMHS: YIeOHHUK IS CTYyIeHTOB BY30B B 3T. T. 2 : MeTopl pa3neneHus
BEIIECTB U THOpHUAHbIE MeTobl aHanu3a / moA ped. JLH. MockBuna. — M.: Axagemus. — 2008. —
300c.

3. Hamackun, B.B. Dnekrpoxumusi [DnekrpoHHblii pecypc] @ yueb. mocobue / B.B.
Hamackun, O.A. Ilerpuii, I'.A. LHupnuna. — DnextpoH. gaH. — Cankr-IlerepOypr : Jlans, 2015.
— 672 c. — Pexxum nocrtyna: https://e.lanbook.com/book/58166.

4. XennelI'., Tlomsporpaduss  u BoJbTaMIepoMeTpus. TeOpeTHYeCKHe OCHOBBI

U aHAJMTHYeCKas MpakTHUKa [DIeKTpOHHBIM pecypc] : ydueb. mocobue — DNIeKTpoH. AaH. —


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

Mocksa : UznarensctBo "Jlaboparopus 3nanmit", 2017. — 287 c¢. — Pexxum nmocryma:
https://e.lanbook.com/book/94136.

5.2. Ilepuoauueckasi Jureparypa
1. «KypHan aHanuTUYECKON XUMUN»
2. «3aBojckas nabopatopus. [ImarHocTrka MaTepraioBy
3. «AHAJIUTHKA U KOHTPOJIIb
4. Peeparusnsie sxypHais! (PXKX)
5.3. UHTepHeT-pecypchl, B TOM YKcje COBpeMeHHbIe MpogeccHoHaTbHbIE 0a3bl JaHHBIX H
HH(OPMAIMOHHBIE CIPABOYHbBIE CHCTEMbI
DJIeKTPOHHO-0ubIMoTeuHbIe cucTteMbl (IBC):
1. DBC «IOPANT»https://urait.ru/
2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr nznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunast snexrponnas oudnuotexka (HOB)http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aMaJHbIX HAYUYHBIX XKYypHAJIOB Ha Poccuiickoii
mwiaropme HaydHsix xxypaaaos HOUKOHhttp://archive.neicon.ru
7. HammonampHass dSneKkTpoHHas OuOmMOTeKa  (IOCTYNm K DJIEKTPOHHOW  OMOIMOTEeKe
nauccepranuii Poccuiickoit rocymapersernoi oubmmoreku (PI'B) https://rusneb.ru/
8. DOmnextponnas koyueknus Okchopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.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/

o~ wnE

Pecypchbl cBOGOIHOIO J0CTYMA:
1. AwmepukaHCKas mareHTHas 6asa maHHbIX http://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAACKUX Aucceprarmii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
4. HNudopmarmonnas cucreMa "EanHoe 0KHO 10CTyIa K 00pa3oBaTesibHbIM
pecypcam"http://window.edu.ru/;
5. Enunas koyutekuus nuppoBbix oOpasoBarenbHbIX pecypcoshttp://school-collection.edu.ru/ .

CoOcTBeHHBIE 2J1eKTPOHHBbIC 00pa3oBaTe/ibHbIe H HH(popManuoHHbie pecypebl KyoI'y:
1. Cpeaa MoaynbHOTO AWHaMuU4eckoro ooyuenushttp://moodle.kubsu.ru
2. ba3a yueOHbIX IJIaHOB, y4eOHO-METOIMUECKUX KOMIUIEKCOB, MyOIUKaUi 1 KOH(pEpeHIH
http://mschool.kubsu.ru/
3. bubnnorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00Pa30BaTENIbHBIX
texnosoruithttp://mschool.kubsu.ru;
4. DnextpoHHbIN apxuB nokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. MeToauveckne yKazaHus Uil 00yYAIOUIUXCH 110 OCBOCHUIO TN CHUIIMHBI (MOIYJIA)

YcmemnHoe 0CBOCHUE JAUCHUIUIMHBL HOPCANOoaract akKTHUBHOC, TBOPYCECKOC YYaCTUC
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CTyIEHTa BO BCEX BHJAX AayAUTOPHBIX 3aHATUH, a TaKKe IUIAHOMEPHYIO MOBCETHEBHYIO
CaMOCTOSITEIIbHYIO PadoTy.

Obwue pexomenoayuu

N3ydeHne QUCIMILIUHBI CIeNyeT HAYMHATH C MPOpabdOTKH pabodeil mporpaMMel, 0coboe
BHUMAaHHEYJIEIISAS LM U 3a7iadaM, CTPYKTYpe U COJepKaHUIO Kypca.

Paboma ¢ koncnekmom nexyuil

[IpocMoTpHTE KOHCIIEKT Cpa3y IMOCIE 3aHITUH, OTMEThTE MaTepral KOHCIEKTa JICKIUH,
KOTOPBIA BBI3BIBACT 3aTPyAHEHUS i1 IOHMMaHWs. [lomblTailTech HaWTH OTBETHI  HA
3aTpyAHUTENFHBIC BOIMPOCHI, HCIONB3Ys PEKOMEHIyEeMYI0 JHuTeparypy. Eciu camocTosiTeabHO
HE yAJIOCh pa300paThCs B Marepuaie, ChOpMyIupyHTe BOIPOCH M OOpAaTHTECh 32 MOMOIIBIO K
IIPENoJaBaTell0 Ha KOHCYIbTALUU WU ONMoKalIIen JeKIUU.

PerynsipHo oTBOAMTE BpeMsl JUIsl IOBTOPEHHUS MPOMAEHHOTO MaTepualia, IpOBEpsisi CBOU
3HAHUS, YMCHUS U HABBIKU 10 KOHTPOJILHBIM BOIIPOCAM.

Buinonnenue nabopamoprnvix pabom

Ha 3ansTim monyduTe y mpenonaBaTenss rpaduk BBHIOTHEHHS JTAOOPATOPHBIX padoT.
O63aBeauTech BceM HEOOXOAMMBIM METOAMUYECKUM 00ECIIeUEHUEM.

[lepen mocemieHreM 1a0OPAaTOPHH HU3YYHTE TEOPHIO BOIPOCA, IMPEINOIAraeMoro K
WCCIIEIOBAaHUIO, 03HAKOMBTECh C PYKOBOJICTBOM TIO COOTBETCTBYIOIIEH pabdOTe W MOATOTOBHTE
MIPOTOKOJI IPOBEICHUS pabOTHI, B KOTOPHI 3aHECUTE:

— Ha3BaHHe paboTHl;

— 3aroTOBKH TaOJIHII JUTs 3aII0THEHUS SKCTIEPUMEHTATBHBIMH TAHHBIMH HAOJIOICHHIA;

— YpaBHEHUS XHMHWYECKUX PEAKIHi MPEeBPAICHUH, KOTOPBIE OyyT OCYIIECTBICHBI TPH

BBITIOJTHEHUH 3KCIICPUMEHTA;

— pacueTHbie (POPMYIIBI.

OdopmieHue 0TIETOB JIOJDKHO MPOBOIUTHLCS TIOCIE OKOHYAHMS paOOTHI B Ta0OpaTOpHH.

Jlis TMOATrOTOBKM K 3alllUTe OT4YeTa CleAyeT MpOaHaIM3UpOBaTh SKCIEPUMEHTAJIbHbIE
Pe3yNbTaThl, CONOCTABUTh UX C U3BECTHBIMU TEOPETUUECKUMU MOJIOKEHUSIMHU WUJIH CIIPABOYHBIMU
JaHHBIMU, OOOOIIMTH pe3yibTaThl MCCIEIOBAaHWNA B BUJE BBIBOJOB IO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJIMMBIE B METOAMUYECKUX YKa3aHHUIX K BBIMIOJHEHUIO J1a00pPaTOPHBIX
pabor.

B ocBoeHMM  OUCHUMIUIMHBI  HMHBAIMJAMHM M JUIAMH C  OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU3JIOPOBBSL  OOJIbIIOE 3HAYEHHE UMEET WHIUMBUIyalbHas YydeOHas paboTa
(KOHCYNbTALMN) — TOTIOJTHUTENBHOE Pa3bsiCHEHHE YIeOHOTO MaTepHara.

WnauBuayanbHble  KOHCYJAbTAllMM TIO0 MPEAMETY SIBJISIIOTCS BaXXHBIM  (pakTOpoM,
CHOCOOCTBYIOUTUMUHANBHUIYaTU3allUd OOyYeHHsI U YCTAHOBJIEHHUIO BOCIIUTATEIBHOTO KOHTAKTa
MeXAyHpernojaBaTeieM ¢ OOydalolMMCS WHBAIMIOM WU JIUIOM C OrPaHUYCHHBIMU
BO3MOHOCTSIMU3IOPOBBSL.

7. MaTepuajibHO-TeXHHYeCKOeoOecnedeHne 1o JUCHUIINHe (MOIYJII0)

HaumeHnoBanue cienuaIbHBIX OCHaIIIEHHOCTh CIELHAIbHBIX [lepedeHs MHUIICH3NOHHOTO
THOMEIIEHNI IIOMEIEHUHN MPOrPaMMHOTO 00eCTIeUeHHUS

YuebOHble

ayTUTOPUH st | MebGens: yaueGHas Mebenb Microsoft Windows;

TIPpOBEACHUA 3aHATUN JICKIIHOHHOT'O
THIIA

TexHn4ecKe cpencTBa 00ydIeHHs:
9KpaH, MPOESKTOP, KOMIIBIOTEP

Microsoft Office

VueOHbIE ayTUTOPUH st | MebGens: yaeGHas Mebenb Microsoft Windows;
TIPOBEICHUS sausTii | Texuudeckue cpencrsa ooyuenus: | Microsoft Office
CEMHHAPCKOr0 THIIA, TPYIIIOBBIX M | SKPaH, IPOSKTOP, KOMIBIOTED
WHAWBUAYAIbHBIX  KOHCYJIBTALIHIA,
TEKYLIETo KOHTPOJIS "
POMEKYTOYHOMN aTTeCTAllUH
VuebHble ayJAUTOPUH i | Mebenb: yueOHas MeOesb Microsoft Windows;
npoBezeHust aboparopHeix pador. | Texuuueckue cpencra obyuenus: | Microsoft Office
JlaGopatopust OPraHMYECKOH | MepeHOCHOe MYJIBTUMEIUIAHOE
xumun(ayn. 414C) obopynoBanue (HOYTOYK,
TIPOEKTOP)
Ob6opynoBanue:
ClIeHHATH3UPOBAHHAS

nabopaTopHass Mebenb  (CTONBI,




CTYJIbA, IIIKa(l)LI U PCAKTUBOB U

o0opynoBaHus, BEITSDKHBIE
mKkadbl), CPEACTBA MOXKAPHOH
0e30macHOCTH M OKa3aHUs

MEPBOIl MEIUIIMHCKOM IOMOIIH,
XUMHUYEcKast rnocyau
obopynoBanue, aHaJIM3aTop
xugkoctTn pH-merp- moHOMeEp
Okenept-001 " Habop
MOHCENEKTHUBHBIX  3JICKTPOJIOB;
pH-metp-uonomep Dxorect-120;

MarHUTHbIE MeIIanKu
(manpumepLekiMS1); BECHI
apanmurtnueckue BJIP-200, 2
KJacca TOYHOCTH;

BOJIbTAMIIEPOMETPUUYECKH M
aHanuzatop BA-
5 c JTATIUKOM
BOJIbTAMIIEPOMETPUUYECKHIH
aHanM3aTop OxorecT-BA;
JJIEKTPOIUIMTKHA Mapku «Medtay,
Mozens 11149/2124 HJIH
Ipyrue c
AHAJIOTHYHBIMHU
xapakTepucTukamu(ayn.242c,
252¢)

BO/I;

VYueOHble ayJAUTOPUH JUIst
KypCOBOTO MPOEKTUPOBAHUSA
(BBITIOJTHEHUsI KYPCOBBIX padoT)

KypcoBast paboTa He mpeaycMOTpeHa y4eOHbIM TUIaHOM.

CaMOCTOSITEIILHOU

st paboThl  OOydYaromuxcst ~ MPEAYCMOTPEHBI  TIOMEIICHHUS,
YKOMITJICKTOBaHHBIC ~CITCIHATM3UPOBAHHON MeOeNblo, OCHAIEHHBIE KOMITBIOTEPHON TEXHUKOW C
BO3MOJKHOCTBIO TOJKIIOUCHHsT K ceTh «MHTepHeT» u oOecredeHueM JOoCTyna B DIEKTPOHHYIO

MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

HaumMmeHnoBaHue noMeleHui s
CaMOCTOSITEIILHOM PabOThI
o0yJaromumxcs

OcCHaIIEeHHOCTD TTOMEILEHUH TS
CaMOCTOSITENTFHON pabOThHI
o0yJaromuxcs

[lepeueHp NULIEH3MOHHOTO
MPOrpaMMHOI0 00eCIIeYeHHS

[Tomemenue i caMOCTOSATENbHON
padoThl 00y4aromuxcst (YUTaTbHBIN
3an HayuHott OuOimorexu)

Mebenb: yuebnas medenb
Kommekt  cnennann3supoBaHHON
MeOeInH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEpHAs
TEXHUKAa C MOAKIIOUCHHEM K
HH(POPMAIIOHHO-
KOMM YHUKAIlUOHHON
«nTepuer» u  pmoctymoM B
SIEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTENHHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
o0opynoBaHHe, O00ECIICUHBAOIIEE
JOCTYm K  CeTH  HWHTEpHeT
(mpoBomHOE COEUHEHNE "u
OecripoBOHOE  COEOMHEHHE MO
texaonoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

[Tomemnienne st caMOCTOSTETHHON
paboTs! oOyuarommxcs (ayan.
401C)

MebGenn: yaeOHast MeOenb
Kommnekr  cnenuann3upoBaHHON
MeOeNn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEpHAS
TEXHUKAa C TIOAKIIOYEHHEM K
“H(pOpMAIMOHHO-
KOMM yHUKAITHOHHOMN
«HTEpHET» W  IIOCTYyIIOM B
JNEKTPOHHYI0  WH(OPMAaIMOHHO-
00pa3oBaTeIbHYIO cpeny

CETHU

Microsoft Windows;
Microsoft Office




00pa3oBaTelbHON  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opyaoBaHHE, O00CCIICUHBAOIIEE
JOCTym K  CeTH  HHTEpHET
(mpoBogHOE COe/IMHEeHNE u
OecrpoBOTHOE ~ COCIMHEHUE 10
texaonorun Wi-Fi)
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