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1.eau u 3a7a4u M3y4YeHUs1 TUCHUILIMHBI (MOTYJIS)

1.1 Ilessb 0CBOECHUSI AUCHUIJIMHBI

Henpt0o OCBOEHUS AUCIUILUIMHBI SIBISETCSA: O3HAKOMIIGHHE C COCTOSTHUEM M aKTyaJlbHBIMHU
3a/layaMyd  Pa3BUTUSL TTOTECHIMOMETPUUECKUX M BOJHTAMIIEPOMETPUUYECKMX METOJOB aHaiu3a |
HCCJICIOBAHU, KAK OCHOBHBIX 3JIEMEHTOB COBPEMEHHOTO (DU3HKO-XHMHYECKOTO aHAIH3a

1.2 3agaum TMCUMNJIMHBI

PACKPBITh TEOPETUYECKUE U METOA0JIOTHYECKUE OCHOBBI JUCITUTUTHHBEI.

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

chopMHPOBaTh MPEACTaBICHUS O (POPMHUPOBAHMH AHATWTHYECKOTO CHUTHAJA B PAa3IMYHBIX
ANEKTPOXUMUUYECKUX METOAaX aHAIH3a.

OBJIAJICTh MPAKTUYECKUMHU HABBIKAMH MOTEHIIMOMETPUH U BOJIbTAMIIEPOMETPHH.

1.3 MecTo qucuunIuHbl (MOAyJisi) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JucuumnuHa «OCHOBBI 3JEKTPOXMMHUYECKUX METOJOB aHajlu3a» OTHOCHUTCA K 4YacTH,
¢dbopMupyeMoil ydacTHHKamMH oOpa3oBaTenbHBIX OTHOIIeHWH bioka 1 "ucuummmsel (Momxynn)"
yueOHOro miaHa. B cooTBeTcTBuM ¢ pabounM y4eOHBIM IUIAHOM JMCLUIUIMHA U3ydaeTcs Ha 4 Kypce
(7 cemectp). Bug mpoMexyTouHOM aTTeCTaIMK: 3a4eT.

N3ydenuro aucuuminHbl «OCHOBBI 3JEKTPOXMMUYECKUX METOJIOB aHalM3a» IPeALIeCTBYET
U3y4YeHHUE JUCLUUIUINH «AHaIuTHUecKas XUMHUs», «Teopus M MpakTHKa XUMHUYECKOTO aHaIHU3ay,
«[IpoGonoaroToBKa B XMMHUYECKOM aHanu3ey». JlaHHas AUCHUUILIMHA SBJSETCS MPeaLIeCTBYIOUIEH s
mucuuIinHbl  «COBpEeMEHHbIE METOJIbl AHATUTHYECKON XUMUM», «MEeToapl 3KOaHATUTUYECKOTO
KOHTPOJISl CYNIEPIKOTOKCUKAHTOB.

1.4 TlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB OOyUYeHHs] MO AUCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX € IUVIAHNPYEMbIMH Pe3yJbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl
N3yuenne nanHO#M y4eOHOUM AMCIMIUIMHBI HAITPaBJICHO Ha OPMUPOBAHUE y 00YUAIOIIUXCS
CHEAYIONIMX KOMIETEHIIHI:

Kox n HauMeHOBaHNE HHAWKAaTOpa Pe3ynpTaThl 00yueHus 10 TUCIUILIHHE
OCTIDKEHUS KOMIIETEHIINHT

[IK-3 CnocobeH npoBoAuTs paboTy MO ONTUMH3AIMH CYIIECTBYIOLIMX METOIOB U METOJMK aHaju3a BELISCTB U
MaTepHaNoB, MPOAYKIMHA C HCHOJB30BAHUEM TEOPETUYECKHUX 3HAHMH M TNPAKTHYECKUX HABBIKOB B 00JaCTH
aHAJINTHYECKON XMMHH

UIIK 3.1 JIeMOHCTpUpYET 3HAHUS TEOPETHUECKUX | 3HAem TEOPETUYECKHEe M  METOAONOTHYECKHE OCHOBBI
U METOIOJOTMYECKUX OCHOB AJIEKTPOXUMHUYECKUX | TUCHUILTHHBI; TCHACHIINI pa3BUTHA COBPEMEHHBIX
METOOB aHaJIn3a SIEKTPOXUMUYECKHX METOJOB aHAJIN3A M MCCIICTOBAHMS
yMeem WCIIONB30BaTh 3HAHWSA B OOJIACTH COBPEMEHHBIX
SIEKTPOXUMUIECKHX METONOB aHAIM3a ISl MCCIEIOBaHUSI
O0BEKTOB CO CIOKHOM  MaTpwIei, BKIOYash OOBEKTHI
OKpYXaroulen cpeibl

61a0eem HABBIKAMH TIOCTPOCHUS CXEM aHAN3a Pa3ITUIHBIX
00BEKTOB METOJIAMHU aHAJTUTHICCKON HIIEKTPOXUMHUH

UIIK 3.2  [lemOoHCTpHpyeT  CIIOCOOHOCTH | 3Haem TEOPETHUYECKHE OCHOBHI BHIOOpAa METO/NA aHAIN3a U
NPOBENCHUS]  ampo0aly  IEKTPOXMMHYCKUX | crocoba MpOOOMOArOTOBKH B 3aBUCHMOCTH OT MAaTPHIIBI
METOAWK aHallN3a OOBEKTOB OKPY)KAIOMIEeH cpeibl | 00beKTa, MNPUPOABl M COACPKAHHUA  ONpPEHENsIeMOro
KOMIIOHEHTa, TpeOyeMOH TOYHOCTH aHaIHu3a

YMeem WCIOJB30BAaTh TEOPETHYECKUE 3HAHMA Ui BBHIOOpa
METOJMKM aHajM3a M TPOBEICHHS ee ampodamuu |
BaJIJIALIUH

6nadeem HaBBIKAMH CaMOCTOATENIFHOTO OCBOCHHUS HOBBIX
3HaHWUH 1 NpoecCHOHATILHON apryMEHTALNH

TIK-5. Cnocoben NPUMCHATHL OCHOBHBIC 3aKOHbI M 3aKOHOMCPHOCTH pPa3BUTHUSA AHATMTHICCKOU XHUMHH npu
AHAJIN3C MOJYICHHBIX PE3YJIbTATOB

HIIK 5.1. HemoHcTpupyer 3HAHUA 3Haem TEOPETUYECKHUE U METOA0IOTMUECKHE OCHOBBI
JNEKTPOXUMHUYECKAX  METOIOB ~ aHamm3a | JIACITUIUTHHEL,




CIIOCOOHOCTh WCIIONB30BaTh AOTH  3HAHUS TPH | yMeem  WCIOIH30BATh 3HaHHI B o0acTh
KOHTPOJIE OOBEKTOB OKPYKAIOIICH CpeIbl COBPEMEHHBIX METOJIOB aHANW3a I HCCIICAOBAHUS
MPOIIECCOB, MPOTEKAIONIMX B CIOXKHBIX CHCTEMaxX U
KOHTPOJISI COJEPKaHUS KOMIIOHGHTOB B OOBEKTaX
OKPYIKAIOIIEH CpeJIbl

61a0eem  HABBIKAMH  TPAKTUYCCKOTO  TPHMEHCHUS
COBPCMEHHBIX aHAJIWTHYCCKUX METOJOB K aHAIU3y
00BEKTOB OKPYXKAFOIIEH CPEITbI

UIIK 5.2 JleMoHCTpHpYET CIIOCOOHOCTH 00CYKIATh 3Haem  TEHAEHLH pa3BUTHA COBPEMEHHBIX
TIOJTyYeHHBIE SKCIIEPUMEHTAIbHBIE PE3YIbTAThI JJIEKTPOXMMHUUYECKIX METOJIOB aHAJIN3a;
ymeem NPUMEHSATh ~ KOMIUIGKCHBIH  TIONXO[,
OIMPAIOIIMICS HAa  TEOpEeTHYEeCKHe 3HAHHUSA |

MPAKTUUECKUN OIBIT, TIPU OILIEHKE PE3YJbTATOB aHalu3a
U KCCIIEIOBAaHUI

61a0eem HAaBBIKAMHU TUIAHUPOBAHHS OSKCICPUMEHTA U
00CYyXIeHUS MOJTy4YEHHBIX SKCIIEPUMEHTAILHBIX
pE3YJIbTaTOB

Pe3ynbrarel 00ydyeHus MO AUCLMILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBJIEHUS BCEX BHJIOB
KOHTaKTHOM M caMOCTOSTENbHON paboThl 00yJaroMMXCsl B COOTBETCTBUU C YTBEPKACHHBIM Y4eOHBIM
IJIAHOM.

WNHaukaTopbl JOCTHXKEHUS KOMIETEHUIUN CUUTAIOTCS CHOPMUPOBAHHBIMHU MPH JOCTHKEHUU
COOTBETCTBYIOIIMX UM PE3YJIbTAaTOB OOyUEHUSI.

2. CTpyKTYypa M colep:KaHue JUCHUILIMHBI
2.1 Pacnipeae/ieHue TPYAOEMKOCTH AUCHHUILIMHBI 110 BUAM padoT

Bunpt pador Bcero ®dopma oOydeHust
4acoB OYHasi
7
ceMecTp
(uacer)
KoHTakTHasi padoTa, B TOM 4ucJje:
AYIUTOPHBIE 3aHATHS (BCET0): 102 102
3aHATHUSA JICKIMOHHOI'O THIIA 34 34
71200paTOPHBIE 3aHSATHSI 68 68

TIPAKTUYCCKUEC 3aHATHUA

CEMUHAPCKUE 3aHATUL

HWNHasi KOHTAKTHasA paﬁoTa:

Kontponb camocrosrensHoit pabotsl (KCP) 6 6
ITpomexxyrounas arrecraims (MKP) 0.2 0.2
CamocTosiTeJibHAasi pad0oTa, B TOM YHCJIE: 71,8 71,8
OdopmiieHre 1a00paTOpHBIX padboT 18 18
CaMocTosATenbHOE U3YISHHE TEOPETUIECKOTo MaTepHrala 32 32
CamocTosTenbHOE pelIeHne 3a1a4 - -
IToaroToBKa K TEKYIEMY KOHTPOIKO 21,8 21,8
KonTtpous:

IToaroroBka k 3K3aMeHy

O6mas yac. 180 180
TPYI0eMKOCTh B TOM 4HcJie KOHTAKTHasi padoTa 108.2 108.2
3a4. eJg 5 5

2.2 CopepaxaHue IMCIHUIIIMHBI
Pacnpenenenue BuaoB yueOHON pabOThl M UX TPYAOEMKOCTH O pa3/ienaM JAUCIUIINHBI.
Paznenpl (TeMbl) TUCHMIUIMHBL, H3y4aeMble B 7 ceMecTpe(o4Has ¢popma oOyueHmsl)

KommuectBo yacos
Braeaynut
Ne HanmenoBanue pasnenos (tem) AYRHTOPHaA OpHas
Bcero pabora
pabora
JI 113 JIP CPC
1 OO1mue BOpOCHI AIEKTPOXUMHUUECKHX METOJI0B 4 2 ) ) 2

' WCCIICIOBAHMS M aHAJIN3a




[oTeHOMeTpIeCKHe METO/IHI AaHAIIN3A U 40 10 ) 20 10
HCCIIeJOBAHMS
Crioco0bI pacueTa KOHIICHTPAIUH B 36 6 ) 10 20
MIOTEHIIMOMETPUIECKOM aHaJIN3e
OO1mue BOrpockl BOJIBTAMIIEPOMETPHUH.
Knaccudukanus HHIMKATOPHBIX 3JIEKTPOIOB, IPUMEHAEMBIX B 27 8 - 10 19
BOJIbTAMIIEPOMETPUH
CoBpeMeHHbIE BapUaHThl BOJIbTAMIIEPOMETPUHN 38 6 - 22 10
[IpakTHyeckre acreKThl ITOTEHIIMOMETPHYECKOr0 1 188 2 ) 6 10,8
BOJILTAMIIEPOMETPHUIECKOIOMETOJIOB aHAJIM30B
UTOI'O no pazoenam oucyuniunsl 173,8| 34 68 71,8
Kontpois camocrostensroi pabotsl (KCP) 6 - - - -
[Tpomexyrounas arrecrarms (MKP) 0.2 - - - -
[ToaroroBka K TEKyeMy KOHTPOJIIO - - - - -
OO011ast TPyT0EMKOCTb 0 JUCIUTUINHE 180 - - - -
[Mpumeuanue: JI — nexiuu, [13 — npaktudeckue 3austus / cemunapsl,JIP — maGopatopHbie
3anstusi, CPC — camocrosaTensHas paboTa CTyIeHTa
2.3 Coneprxanue pa3iesoB (TeM) TUCIHIIIHHBI
2.3.1 3ansaTHS JEKIIMOHHOT0 THIIA
dopma
No HaumeHoBaHue pa3zena(TemMsl) Coneprxanue pazjiena(TeMbl) TEKYIIEero
KOHTPOJIS
2 3 4
1.|06mmue Bonpockr | O0MIHe BOIIPOCHI 3JICKTPOXUMHUUECKIXMETOI0B YO
3IEKTPOXUMHUIECKHUX METOL0B HCCIICIOBAHUA W
HCCIIEIOBAHUS U aHAN3a ananun3a.Kinaccudukanus 3meKTpoXuMHYECKIX
METO/I0B aHAJIN3A.
2./IloTeHmomerpuieckre metonsl |Monomerpusi(npsimas moreHIuoMeTpust). OCHOBHbBIE K
aHaJIu3a ¥ UCCIIEIOBAHHUS nonoxenus: reopun MCO. Knaccudukauums MCD.
Teopus memOpannsixnoTeHmano C3. OcHOBHBIE
xapakrepuctuku UCD. [loreHnmomerpudeckue
m3MeHeHus ¢ UCO. TexHuka sKCriepuMeHTa.
DakTophl,
BIIMSOLINE HA TIPABUIIBHOCTD ONIPEICIICHHUH.
IlorpemHOCT HOHOMETPUUECKUX ONpeaesieHul. Ponb
noreHnuomerpun ¢ UCOB MoHUTOpUHTE 0OBEKTOB
— OKpYXaroueu cpenpl.
[Torenmmomerpudeckoe TUTPOBAHUE. O06mme
MIPUHLIMIIBI METOA. Merton I'pana B
HOTEHIUOMETPHIECKOM TUTPOBaHUH. Tunbr
WHINKATOPHBIX 3JEKTPOIOB. OcobenHoCcTH
CTEKIITHHOTO 3yekTpoma. Kpartkuit o030p MeTomoB
MOTEHIIHOMETPUIECKOTO
THTPOBAHHUS (KHCITOTHO-OCHOBHOT'O,
OCaXKIICHUS, OKHUCIICHHUSA-BOCCTaHOBIICHUS,
KOMITIEKCOOOpa30BaHus).
3.|Cnoco0b1 pacdera KOHIICHTPAIWU B Crioco0BI pacdyera KOHIIEHTPAINH B TIOTCHIIMOMETPHU: P3
MOTEHIIMOMETPUYECKOM aHAIIN3E croco®  rpamyHpoBOYHOro  rpadmka;  CHOCOOBI
CTaHIAPTHON n100aBKHA (omHOH, JIBOMHOM,
MHOTOKPATHBIX); CIIOCO0
pa3baBieHus u 1p.




4.1006mue BOMPOCKI OO0mue BOIIPOCHI. TTonsarue o TOJIsIpU3alyu.

BonsTamnepomerpun. Knaccupuxanus KonuenTpauvonHas TOJSIPU3aLHsL. CaoiicTBa
HHIUKATOPHBIX npenenbHoro Toka. [lepeHanpspkeHHe — BBIIEICHUS

3JIEKTPOJIOB, MIPUMEHAEMBIX g |Bomopona. [TonsiTre o Toke oOMeHa. BEiBO ypaBHEHHS

BOJILTAMIIEPOMETPUU MoJsIipu3anuu. Bennuuna MOTCHIAJIa MOJYBOJHBI IJIsd
CJIydasi CMCIIaHHOU MOJIApHU3alnuu.
Knaccn(bmcaum{ WHAWKATOPHBIX QJICKTPOOOB,
MPUMCHACMBIX B BOJIbTAMIICPOMCTPUU

5. |Knaccuueckas nonsiporpadus Knaccuueckast nonsiporpadus. K

O6mme  monoxenus.  YpaBHeHue  MibkoBuya.
PaznoBuHOCTH MOJSIPOrpaduIECKOro
Metona. IlpminokeHus mosIporpaguIeckoro Meroaa
(onpeaeHeHHe qucjia OJICKTPOHOB, IMMPUHHUMAIOIIUX
ydyacTue B  HIPOHECCE€ BOCCTAHOBJICHUA-OKUCICHUA
BCIICCTBA Ha JJICKTPOJAC, MU3YUCHHC KOMIIJICKCHBIX
COCIMHCHHH HN3Y4YCHUC SABJICHUA
TayTOMETPUH; U3YUEHHE CTPYKTYPBI COSUHEHUIN).

6. COBpeMeHHHe BapHaHTbI COBpeMeHHLIe BAapHaHTBIBOJILTAMIICPOMETPHU U — K

BOJIbTAMIICPOMETPUH. CUHYCOMJAJIbHAA, IIEPEMEHHOTOKOBAs, UMITYJIbCHAs.
OcobeHHOCTH (hOPMHUPOBAHHUS AHATTHUTHIECCKOTO
curHana. Ammnepomerpuueckoe TutpoBanue.[Ipuniun
METOJa. KpI/IBI)ICaMHepOMCTpI/I‘{GCKOFO TUTPOBAaHMA.
N3menenne X0Ja KpUBBIX TUTPOBAHUA B
3aBHUCUMOCTH oT XapakTepa MMPOTCKAaHUA
PO ECCOB. Pearentn! B AMIICPOMETPHUUCCKOM
tutpoBanuu. Ilpumenenuen snekrponos. Ilpunoxenue
aAMIIEPOMETPHUICCKOI0 METOAA.

7. (IIpakTrueckue acnekTol |ABToMatm3anus Metoga 1T u BA. Tumsl K
MOTCHIMOMETPHUICCKOT O W |MHAMKATOPHBIX 3J1E€KTPOJ0B,NCI0JIb3yEMBIX
BOJIbTAMIICPOMETPUICCKOI'OMETOJOB BITUX METOLAX HUCCIIECIOBAHUA.
aHaIM30B. OcoGeHHOCTH  TIPOGONOATrOTOBKY  00BEKTOB

OKpYyXarouen cpelbl s neiaen
QJICKTPOXUMHYECCKOI'0O aHaJI13a.
2.3.2 3aHATHS CEMMHAPCKOT0 TUINA (IPaKTUHYecKue /
CeMUHAPCKHUe3aHATHSI/J1a00paToOpHbIe PAd0ThI)
Ne dopma
HaumenoBanue mabopaTopHbIX paboT TEKYILEro
KOHTPOJIA
1 3 4
1. |Onpenenenue ocHOBHBIX XapakTepucTuk MCD. JIP
2. |l[loTeHmmomeTpuyecKkoe ompeneneHue cyiabhaT-uoHOB B Bojax cPb- JIP
CEJIEKTUBHBIM JJIEKTPOIOM
3. |lloreHimomerpuueckoe omnpezaenaeHue (Gpropua-uoHOB B 3yOHOI macte c JIP
MTOMOIIBI0 GTOPUA-CETEKTHBHOTO JIEKTPOAA
4. |TloTeHIOMETpHYECKOE OIpENEIIEHUE KOHCTaHT JUCCOIAALINU JIP
(hocdopHOIi KHCTOTHI

5. |MoHoMeTpHuueckoe onpeieieHne Kalblus B MOJIOKE. JIP

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

ucnoJibzoBanuem NCH.

7. |U3ydyeHue 3aBHCHUMOCTH aQHAIUTUYECKOTO CHUTHAlla OT Pa3JIMYHBIX JIP

napameTpos B meroae UBA

8. |MHBepCHMOHHO-BOIBTAMIIEPOMETPUIECKOE OIIpENEIIEHUE TSKEIBIX JIP

METAJJIOB Ha BPAILAIOLIEMCS CTEKJIOYIJIEPOIHOM 3JIEKTPOJIE METOAOM
I'pagyHpOBOYHOTO Tpaduka




9. |MHBepCHOHHO-BOJIBTAMIIEPOMETPHUIECKOE. ompeneneHue TSDKENBIX JIP
METaJJIOB Ha BPALLAIOLIEMCS] CTEKJIOYTJIEPOJHOM 3JIEKTPOJIE METOJOM
CTaHJIaPTHOU JOOABKU

10. |laBEepCHOHHO-BOIHTAMIIEPOMETPUIECKOE OIIpENEIICHUE TSIKEIIBIX JIP
METaJJIOB B IPUPOIHBIX U MUTHEBBIX BOJIAX

11. |Bs16op pabounx  ycIOBHM OnpeneneHus JIEMEHTOB IIpH JIP
MHOTOKOMIIOHEHTHOM KOHILIEHTPHUPOBaHUU

12. |IlHBepCHOHHO-BOJIBTAMIIEPOMETPHYECKOE oIpeneneHue TSKEIIBIX JIP
METaJJIOB B IUILEBBIX IPOIYKTAX

13.|Onpenenenne aHTUOKCUJIAHTHOU aKTUBHOCTHU WHINBULYTBHBIX JIP
AHTHUOKCH/IAHTOB

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

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

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

2.3.3 [IpumepHasi TeMAaTHKA KYPCOBBIX padoT
KypcoBas paboTta He mpeaycMOTpeHa y9eOHBIM TIAHOM.

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

[Tepeyensb yueOHO-METOJMYECKOTO 00ECICUECHH S AUCIUTLTHHBIIO

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

(TeopeTnyeckoro) Marepuana

IMoreHIOMETpHYECKHEe METOIBI B aHAIKM3e OOBEKTOB OKpY)Karomiei cpesst /
Kpacnognap: N3narenscko- nonurpaduyeckuit nentp Kyol'y, 2014, 124 c.
roriko T.I'., Boponosa O.b., Kormma B.B., Konmmna/[x. H.
VHBepCcHOHHASBOIBTaAMIIEPOMETPHS B aHanm3e MHIIEBBIX
nponykroB / Kpacuonap: Tunorpagust OO0 «I'K Anbramokey, 2015, 190 c.
OOBEKTHI OKPYXKAIOIIEH Cpebl U UX aHATUTHYECKHH KOHTPONIb B 2-X TOMax /

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

Brimmonmaenne
WHIWBUAYAIbHBIX PACICTHBIX

3aJaHnI "
MTOJITOTOBKA K TEKYIIEMY
KOHTPOJIO

Hromko T.I'., BopormoBa O.b.Huxomaesa H.A., Kommmu B.B.
IMoTeHIMOMETpHIECKHEe METOBI B aHAIHM3e OOBEKTOB OKpY)Kalommiei cpeist /
Kpacuonap: M3narenscko- nonurpaduyeckuit nentp Kyol'y, 2014, 124 c.
Hrorrko T.I'., Boponosa O.b., Kormma B.B., Konmmnaa/ [ H.
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Y4eOHO-METOIUYECKUE

MaTCepuaibl I CaMOCTOSTEIbHOMN pa60TBI 06yqa101111/1xc51 us3

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



—B TIeYaTHOH (popMe yBeIMYEHHBIM HIPUPTOM,

— B (hOpMeE MEKTPOHHOTO JOKYMEHTA.

JIist Jan ¢ HapyLIeHUsIMU CITyXa:

— B 1e4atHoi opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JUiist U1 ¢ HAapyIIEHUSIMU OTIOPHO-IBUTATENIFHOTO arapara:
— B re4atHoi opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

I[aHHI)II\/JI IMEPECUCHb MOKCT OBITH KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O6pa3zoBaTejibHbIE TEXHOJIOTHH, IPUMeEHsieMble IPH OCBOEHHM IMCHUIIMHBI (MOAYJIs1)

B cootBerctBun ¢ tpedoBanusmu ®I'OC BO peanuszanus KOMIETEHTHOCTHOTO MOAX0/1a
IpelycMaTpuBaeT HUCMOJIb30BaHUE B Y4E€OHOM IIpOLIECCE€ aKTUBHBIX M HMHTEPAKTHBHBIX (Popm
MPOBEICHUS 3aHATHIA.

Opranuzanys W3y4eHHs MaTepuala Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JeSITEIbHOCTHOTO TMOJAX0/a U TMOATAHOTO (POPMHUPOBAHUS YMCTBEHHBIX JIeHCTBUM. Jlekuuu u
nabopaTopHble 3aHSTHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO y CTYACHTOB 0a30BBIX 3HAHUM,
OCHOBHBIX MBICIUTENbHBIX ONEpaluii, pa3BUTHIO JOTUKH. JIEKIUM HOCAT MOTHBAIIMOHHO-
MO3HABATENIbHBIN XapakTep; JabopaTOpHbIE 3aHATHS SBJSIOTCS CAMOCTOATEIbHBIMU M HMEIOT
poOJIeMHO-TIONCKOBBIM  Xapaktep. Ilpu BbImosHEeHUU 1a0OpaTOPHBIX paboOT pean3yeTcs
TBOpUeCKas JEATEIbHOCTb  CTYIEHTa, pa3BUBAaeTC KOMMYHHMKATHBHAasi  CIIOCOOHOCTD,
pa3sBUBAIOTCS  HAaBBIKM  apryMEHTUPOBAaHHO  BBIpa)KaTh  CBOM  MBICIM M HaBBIKH
AKCIIEPUMEHTAILHON PaOOTHI.

Jlnst moBbimeHus: 3(Q(PEKTUBHOCTH YYEOHOTO TIpOIecca HCIOJIBb3YIOTCS  CICAYIOIIHE
o0Opa3oBaTelibHbIE TEXHOJOTHH: UH()OPMAIIMIOHHO-Pa3BUBAIOIE TEXHOJIOIMH, HAllPaBJICHHbIE Ha
(GopMupOBaHHE CUCTEMBbl 3HAHUH, 3allOMHMHAHUE M CBOOOJHOE ONEPUPOBAHHE HMH; METOJ
IpoOJEMHOr0 M3JI0KEHUs Marepuana. [l yCHEeIHOro OCBOEHHS IUCLHMIUIMHBI CTYJEHTaM
HE00X0AMMO OBJIAJETh HAaBbIKAMM IPOBEICHUS MOUCKAa HEOOXOIUMON HaydyHOU MH(OpMaIuu B
¢donmax 6ubnmoTexku. /i 3aKperuieHus MOTyYEHHBIX TEOPETUUYECKUX 3HAHUN M MPaKTHYECKUX
HaBBIKOB U C 1I€JIbIO IPO(ECCHOHATIBHON OPHEHTAMU IPEAyCMOTPEHbI CEMHUHAPBI-DKCKYPCHUU Ha
HIPEANPUATHIX OPOJa.

IIpu BbImoONIHEHUH 71a00PATOPHBIX PaOOT M BO BPEMs CAMOCTOSTENIbHOW PabOThI CTYAEHTHI
IIPOBOJAT Pa300p MPaKTHUECKUX 3alad KaK CAMOCTOSATENIBHO, TaK M pELIaloT MpoOJIeMHBbIE
CUTYallUU B COCTaBE MaJbIX I'PYIII.

JUis MHBaJIMJIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI PEATU3YHOTCS
UHAMBUIyaJIbHbIE  00pa3oBaTeNbHbIE  TEXHOJOTUHM, KOTOpbIE  IO3BOJIAIOT  IOJHOCTBIO
UHAMBUYAIN3UPOBATh COJIEP’KAHME, METOJbl M TEMIIbl Y4eOHON MAeATeNbHOCTH WHBAIM[A,
BHOCHUTb BOBpEMs HEOOXOAUMbIE KOPPEKTUBBI, KAK B JI€ATEIBHOCTh CTY/AEHTa-UHBAIM]IA, TAK U B
NeATeNbHOCTD IIPEroiaBaTes.

4. OueHoYHbIe CpPeACTBA /JUIA TeKyUIero KOHTPOJSA YCIeBaeMOCTH M MPOMEKYTOYHOI
aTTecTaluM
OrneHouHble CpeACTBA IpeJHa3HaueHbl JUIs KOHTPOJSI M OLEHKH 0Opa30BaTEeNIbHBIX
JOCTIDKEHUM  O0yYaroluXcsi, OCBOMBIIMX HporpamMmy y4yeOHOM aucuumiuHbsl «OCHOBBI
AIEKTPOXUMUYECKUX METOJIOB aHAIN3A).
OneHouHble CpeAcTBa BKIIOYAIOT KOHTPOJIBHBIE MATEPHAIIbI Ul IPOBEACHNS TEKYIEro

KOHTPOJIAl B OpMe pa3HOYPOBHEBBIX 33/1aHUI, PACUCTHBIX MIMTBOPUECKUX 3a/laHHM, OTUYETOBIIO
na0opaTOpHBIM paboTaM U MPOMEKYTOYHOI aTTecTalnu B (hopMe BOIIPOCOB U 3a/IaHUM K 3aUeTy.

CTpyKTypa OLEHOYHBIX CPEICTB Il TEKYLIel U MPOMeKYTOYHOM aTTeCTAUNHU

HanmenoBanue
Ne Kontponupyemsie Kon konTpOnupyemoit OLICHOYHOI'OCPENICTBA
/o pa3zensl (TeMbl) KOMITeTEHIINH (WK ee




JUCLIUILIHBI YacTH) Texymmii IIpomexyTo
KOHTPOJIb YHasaTTeC
Tarms
OO0mme BOIIPOCBI BONpocH! 1-3 u3

1 PIIEKTPOXUMHYECKUX TIK-3 YO TIepEeYHs BOIIPOCOB
METOJI0B HCCIIeIOBaHUAN 1K-5 AT 339€Ta
aHaJM3a

) [ToTeHIIMOMETpUYECKUE Bompockr 4-7, 9-
METOIBI aHam3a " gE-E K 12 w3 nepeuns
HCCIIeJOBAHUS -

i JIP 1,2,4-11 BOIIPOCOB TS
3ayera
CriocoOBbI pacuera BOIpoOC 8 U3

3 |[KOHLEHTpaluu B IK-3 P3 HepeyHs
MOTEHLIHOMETPUIECKOM I1K-5 BONPOCOB ISt
aHaJM3e 3ayera
OO0mHe BOIPOCHI BOMpock! 13-

4 [BONBTAMIIEPOMETPHHU. IK-3 19,29 u3
Knaccudukarms IK-5 nepeuHs
WH/IUKATOPHBIX BOIPOCOB IS
PJICKTPOJIOB, 3ayera
MMPUMEHACMBIX B
BOJIbTAMIIEPOMETPHH
Knaccuueckas Bonpocs! 20-23u3
nossiporpadus IK-3 nepeyHs

IK-5 BOIIPOCOB JIJIst
3ayera
CoBpeMEeHHbIC BAPUAHTBI BOIPOCH! 24-28u3
BOJIbTAMIIEPOMETPHH. I1K-3 K HEepeYHs
IK-5 BOIIPOCOB JIJIst
3ayera
[IpakTHdyecKueaceKThII Bompocsr 12,

7  |oTEHLIHMOMETPUYECKOTO U [K-3 K 29-34 u3
BOJIbTAMIIEPOMETPHUEC IIK-5 JIP 3,12,13,14 HepeuHs
KOIOMETO/I0BaHAIH30B.

BOIIPOCOB ISl
3ayeTa

IToka3zaTeu, KpUTEPUHU M HIKAJIA OLEHKH C()OPMHUPOBAHHBIX KOMIIETEHIIMI

Kon CooTtBeTcTBHE YPOBHEW OCBOCHHSI KOMIIETEHIINH IUIAHUPYEMbBIMPE3yIbTaTaM
HalMEHOBaHUE 00y4eHNs ¥ KPUTEPHUSIM MX OLICHUBAHHA
KOMITETEHIIUI TIOPOT OBBII 6a30BbIi MIPOABUHYTHII
Or1eHKa

Y I0BIETBOPUTENHHO/3a4TE Xopo1o/3a4TeHo OTIM4IHO/329TEHO

HO
[K-5 3naem TeopeTrmueckue M 3naem 3naem
crioco0eH METO/I0TIOTUIECKHE TEOPETHIECKNE U | TEOpEeTHIECKHe u
TIPUMEHSTH OCHOBBI JVICITUTITHHBI U | METOIOJOTHYECKHE METO/I0TIOTUIECKHE
OCHOBHBIE HaImpaBIJICHNS pa3BuUTHL OCHOBBI OCHOBBI AUCIIATUTHHBI
3aKOHBI U COBPEMEHHBIX JICITUTITHHBI u|u HaIpaBICHUS
3aKOHOMEPHOCTH JNEKTPOXUMHUYECKUX HarpaBIICHUS pas3BUTHS
pa3BUTHSA METOJIOB aHaIn3a pa3BUTH COBPEMEHHBIX
aHAJTMTHYECKOH COBPEMEHHBIX IIMEKTPOXUMHUUECKUX
XVMUH TIPU IMEKTPOXUMHUYECKH METO/I0B aHaJN3a;
aHaJm3e X METOJIOB aHAJIN3a; JIEMOHCTPHPYET
TIOTY9EHHBIX JIEMOHCTPHPYET 3HAHMSA
pe3ynbTaToB CIIOCOOHOCTB MHOTOYpPOBHEBBIX

yCTaHaBIIMBATh MEKINCIUTUINHAPHBI




CBSI3b: CBOMCTBa X CBsI3EH
00BeKTa —  METoJ
aHajM3a
Ymeem HCIIOIb30BaTh Ymeem Ymeem
3HAHUS B obnacTu HCIOJIb30BaTh HCIIOJIb30BaTh
COBPEMEHHBIX 3HAHUS B O0JACTH 3HAHUS B  obmactu
AIEKTPOXUMUICCKHUX COBPEMEHHBIX COBPEMEHHBIX
METOIOB aHaju3a JUIS | 3JICKTPOXUMHUYCCKH ANMEKTPOXUMHUICCKHUX
HCCIIeTOBAHUS TIPOIIECCOB, X METOIOB aHajau3a METO/IOB aHaJIH3a IS
MPOTEKAIOIIUX B CIOKHBIX JUISL  HMCCIIeIOBaHUS HCCITeTOBAHUS
cUCcTeMax u KOHTPOJIS MIPOIIECCOB, MIPOIIECCOB,
COJICPIKaHUST KOMIIOHCHTOB MPOTEKAFOIITIX B | MPOTEKAOIIIX B
B 00BEKTaX OKPYKAOIICH CIIOKHBIX CHCTEMax CIIOKHBIX CHCTEMAX H
cpeapl u KOHTPOJIS KOHTPOJIS
COJICpKAHUS COJICpKAHUS
KOMITOHEHTOB B | KOMIIOHEHTOB B
00BbeKTax 00BbeKTax
OKpYy>KaroIen OKpYy>KaroIen
Cpebl; cpepl;
JIEMOHCTPUPYET JIEMOHCTPUPYET
yMeHHe yMeHHe
apryMeHTHPOBaTh apryMeHTHPOBaTh
COOCTBEHHYIO COOCTBEHHYIO TOYKY
TOYKY 3PEHUS 3peHus, HaXOJIUTh
yTH peneHns
IMO3HABATEIbHBIX
3a7a4
Bnaoeem HaBbIKAMU Bnaoeem Bnaoeem HaBBIKAMH
MPaKTUIECKOT 0 HaBBIKAMH MIPAKTUIECKOT O
MIPUMEHEHHSI COBPEMEHHBIX MIPAaKTUIECKOT O MIPUMEHEHUS
AHAJINTUYCCKUX METOJIOB K MIPUMEHEHUS COBPEMEHHBIX
aHAIIN3Y 00BEKTOB COBPEMEHHBIX AHAJINTHYCCKUX
OKpY>KaIoIIeH cpeipl AHAJINTHYCCKUX METOIOB K aHAaJIN3Y
METO/IOB K aHAJINU3y 00BEKTOB
00BEKTOB OKpYyXKaromiei
OKpYyXarouen cpenbl;
Cpemsl; JIEMOHCTPHPYET
JIEMOHCTPHPYET MHOT'OCTOPOHHOCTH
CIIOCOOHOCTH K | IOIXOJIOB,
MHOTOACIIEKTHOMY MHOI'0AaCIIEKTHOCTh
00CYKICHIIO 00CYKIICHHS
npobieM mpobieM
IK-3 3naem TIPUPOIY u | 3naem mpupomy u 3naem  mpupomy u
crocobeH 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
TIPOBOJTUTH (hopmupoBaHus thopmupoBaHus (hopmMupoBaHus
pabory 1o aHAJIMTUYCCKOI0 CHTHAja B aHAJINTUYCCKOTO aHAJINTUYCCKOTO
ONTUMU3AIUU Pa3TUIHBIX cUTHana B | curHama B
CYIIECTBYIOIHX AIEKTPOXUMHUIECKUX pa3IIIHBIX Pa3ITHYHBIX
METOJIOB U METOJIaX aHaIn3a JIEKTPOXUMUICCKH 3JEKTPOXUMUICCKHIX
METOJIUK X METO/ax aHaJIN3a; MeToJlaX aHaJIu3a;
aHaIu3a CIIOCOOBI JIEMOHCTPHUPYET
BEIIIECTB, BBISIBJICHHSI yYMCHHUE
MaTepHaJoB, 3HAYUMBIX apryMeHTHPOBATh
TIPOIYKITUH C (hakTopoB, COOCTBEHHYIO TOYKY
HCIIOJIb30BaHUEM OKa3bIBAOIINX 3peHHs, HaXOJWTh




TEOPETUICCKUX BITUSTHUE Ha | IyTH pereHus
3HAHWHA U aHAJTUTHYCCKUH MO3HABATENBHBIX
MIPAKTHICCKUX CUTHAJ U | 3a7a4, TCOPETUUCCKU
HaBBIKOB B MIPAaBHILHOCTh MIPOCTICKUBAS CBSI3U
obmacti OIIpeIeIICHUS CBOICTBO 00BEKTa —
aHAJTMTHYECKON aHaJauTa 0COOCHHOCTH METOoja
XUMMH aHaJu3a
Ymeem mpoBectn ananuz Ymeem MPOBECTHU Ymeem MIPOBECTHU
COCTOSIHHS BOIIpOCa, aHaJIU3  COCTOSHUS aHajau3 COCTOSTHUS
HCTIONB3YS JTUTEpaTypHBIC BOIIpOCa, BOIPOCA, HCIONB3Ys
UCTOYHUKU; HCIIOJIb3ys JINTEPATYPHBIC
MPOBECTH OILICHKY M BBIOOD JUTEPaTypHBIC HCTOYHUKH; TIPOBECTH
HeO6XO[[I/IMOFO 060pyﬂ0BaHI/Iﬂ HNCTOYHUKH; ITPOBECTH OLICHKY I/IBI)I60p
u OLICHKY MBBIOOD HEO00XO0UMOT0
BCIIOMOTaTeNIbHBIX CPEACTBIISA HEOOXOMMOr0 obopynoBaHus
TIPOBEJICHNS 000pyI0BaHUS u BCIIOMOTATENbHBIX
MICCIIEIOBAHMIA; BCIIOMOTaTENbHBIX CPEICTB TSt
TIPOBECTH BBIGOD, CpeJICTB JUIS | TIPOBEACHUS
IIPOBEPKY PabOTOCIIOCOOHOCTH MPOBEICHUS HCCIIEIOBaHUIL; IPOBECTH
CTaHJApPTHOU METOJIUKH HCCIICOBAHNN; BBIOOD,
aHanusa 3aJJaHHOTO POBECTH BBIOOD, HIPOBEPKY
oGpasnua MPOBEPKY paboTOCIIOCOOHOCTH U
paboOTOCIIOCOOHOCT U | aJIanTaruio
aJanTalnio METOIUKH aHanM3a
METOIUKHA aHamu3a[iIs | I 3aJIAaHHOT'O
3aJIAaHHOTO o0pa3sia; MIPOBECTH
obpasma CpaBHUTENBHBIN aHATIHN3
METOIMK
aHajamn3a o0BbeKTa
UCCIIeIOBaHKsT UBBIOPATh
ONTUMAJIBHYIO
METOAUKY
Bnaoeem HaBBIKAMU Bnaoeem naBbIkaMu Bnaoeem HaBBIKAMU
MIPOBEICHUS HCCIEeTOBAaHUIHI MIPOBEICHH TIPOBEICHIS
aHaJn3a, OCHOBaMH HCCIIEOBAHUHN U | UcclIeIoBaHUI "
IUTAHUPOBAHUA SKCIIEPUMEHTA aHallu3a, OCHOBaMU aHaln3a, OCHOBaMH
u TUTAHUPOBAHUSA TUTAaHUPOBAHHS
MPOBEIECHUS HEOOXOAUMBIX SKCIepUMEHTa U | SKCHEepUMEHTa u
pacdeToB MIPOBEICHHS MIPOBEICHIS
HEOOXOJUMBIX HEOOXOJUMBIX PACUETOB;
pacueToB; JIEMOHCTPHPYET
CIIOCOOHOCTBIO CITOCOOHOCTH
aJanTUPOBAThH aJanTUPOBATh
H3BECTHBIC CIIOCOOBI CTaHIAPTHYIO METOAUKY
TIPEAIOATOTOBKHI OTIpeIeNIeHNs aHAJINTA
0o0BeKTa K K
BEIOpaHHOMN UCCTIETYEMOMY
CTaH/AapTHOU 00BbeKTy
METOMKE aHAIIN3a

TunoBble KOHTPOJIbHbIE 32IaHUS MJIM MHbIE MATEPUAJIbI,HE00X0AMMBbIeJIsl OLIEHKHU
3HAHMH, YMeHHMH, HABBIKOB H (MJH) ONBITAAEATEIbHOCTH,XaPAKTEPU3YIOIIMX 3TaNbl
(opMupoOBaHHS KOMIIETEHIHI B IIPoOIecCe 0CBOCHUSIO0PA30BaTEIbLHOMIIPOrPAMMBI

Texymuii KOHTPOJb MPOBOJUTCS MyTeM NPOBEJICHUS OIPOCOB CTYAEHTOBBXOJIE
1a00paTOPHBIX 3aHATHH, B hopMe coOeceJoBaHUs MpH 3alIuTe  J1ab0paTOPHBIX pabot, u
c/laye KOJJIOKBUYMOB.

IIpumepHulii nepeuerb  80NpPoOcos, 0OCYAHCOAeMbIX NPU 3auWUmMax 1abopamopHvlx pabom,
U 015 N0020MOBKU K KOLIOKGUyMY no pasoeny «llomenyuomempuueckue memoobl aHanusd u
UCCe008AHULY .

1. Knaccugukanus 31eKTpOXUMUYECKUX METOJIOB aHATN3a.

2. lTlonatue o mOJYyNpPOHUIIAEMON MeMOpaHe Kak BaKHEWIIeW COCTaBHOM YacTu



MOHCEJIEKTUBHOTO 371eKTpoa. [IpuurHbl BOSHUKHOBEHUS AU((Y3HOHHOTO MOTEHIIHATIA.
3.DJ1eKTpO/1bl CPAaBHEHUS, UX XapaKTEPUCTUKU U 0COOEHHOCTH IpUMeHeHus: B OXMA.

4. OcHoBuble xapakrepuctukn MC3. CnocoObl omnpeneneHus Kod(pQHIUEHTOB
cenektuBHocT CD. Onpenenenue mnpeaena 0OHapyKeHusI.

5. Knaccuduxanus MCD. Xapakrepuctuka nepsuynbix MCO. Xapakrepuctuka UCD ¢
KUAKUMU ~ MeMmOpaHamu.  XapaKTepUCTHKAa  CEHCUOWIM3MPOBAHHBIX  HMOHOCEJIEKTHUBHBIX
AJIEKTPO/IOB (ra30uyBCTBUTENBHBIX, (PEPMEHTATUBHBIX). DTOPUI-CENIEKTUBHBIN AIIEKTPOJI, €ro
0COOEHHOCTH U ITPUMEHEHHE.

6. TexHuka skcriepumenTa npu padore ¢ MCO. daxTopsl, BAUSIONIME Ha TPABUIBHOCTD
omnpenenaeHui npu ucnosiabzoBanuu MCH.

7. IlorpemHocTs HOHOMETPUUCEKUX OIIPEICICHUN.

Ipumepnsiii nepeyenv 6onpocog O 3awjumel 1aOOPAMOpPHLIX pabom no pazoeny
«Bonbmamnepomempuueckue memoovi aHanu3a u UCCie008anUsLy

1. TToHsATHE O TIOJISIPU3AITUH DIIEKTPOJIA.

2. MexaHHU3M KOHIIEHTPAIIMOHHON MOJISIPU3AIINH.

3. YpaBHeHHE KOHIICHTPAITMOHHOW TIOJISIPU3AIIUH IS CITyqast TBEPOTO AIEKTPOIa.

4. CBoiicTBa MpeETHHOTO TOKA.

5. YpaBHeHHE KOHIEHTPALMOHHOMN MOJISpU3aluy AJIs ciiydasi 0Opa3oBaHUS aMajibram.

6. Ilepenanpspkenune. O0mue monoxkeHus. [lepeHanpspkeHue BBIICICHUST BOIOPOIA.
Teopun, 0ObscHsIONME BOSHUKHOBEHHE MTEPEHANIPSHKEHUS BBIACTICHHUS BOJIOPO/Ia.

7. llpenensusiii Tok Ha PKD. YpaBuenue UnbkoBuua, ero aHaau3 U IpUMEHEHHE.

8. OOparuMbIe 1 HEOOPATUMBIE ITEKTPOIHBIE TPOIIECCHI.

9. Tunbl UHAMKATOPHBIX AJIEKTPOJIOB, UCIOJIb3yEMbIE B BOJIbTAMIIEPOMETPHUU.

10. OOGocHoBaHHMe BBHIOOpa SYECHKH TPU TPOBEACHUH BOJHTAMIIEPOMETPUUECKHUX
HCCIEA0BaHUSAX.

B pasnene «Cnocobwr pacuema xonyenmpayuu ¢ nomeHyuoMempuieckom aHaiuze» s
OIICHKH 3HAHUM, YMEHHI, HABBIKOB, XapaKTePU3YIOIINX 3Tarnbl (GOpMUPOBAHUS KOMIIETEHLUN B
mpolecce  OCBOGHHS ~ 00pa30oBaTENbHON  MPOrpaMMbl,  MPEIyCMOTPEHO  BBIIIOJIHEHHUE
MBOpPUeCcK0203a0aHUSA/PACUEMHO20 3a0aHUs, TIeTIbI0 KOTOPOTO SBJISIETCS HA OCHOBE MOJyYEHHBIX
TEOPETUYECKUX 3HAHUN MPOBECTH OOOCHOBAHHBIM BHIOOP crocoba pacuera KOHLEHTpaLUU
OTIpe/IeNIIeMOT0 KOMIIOHEHTa B 00beKTe (10 3aJaHuto npenojaBatesns). [Ipu BHIIOTHEHUH 3TOTO
BHJIa pabOTHI CTYIEHT CAMOCTOSITENILHO MPOBOJUT MOUCK METOJIUKU OTPENIEICHUsS KOMIIOHEHTA,
IUTAHUPYET SKCIIEPUMEHT, MOJIy4aeT SKCIIEpUMEHTaIbHbIe JaHHbIC U MPOBOAUT pacyeThl. 3aluTa
PE3yIbTaTOB TBOPUYECKOTO 3aJaHUsI IPOBOJAUTCS B TpyIie B (popMe YCTHOTO JIOKIA/a.

Ilpumepvr mem meopueckozo 3adanus. - omnpeneneHue GTOPUA-UOHOB B MUHEPATBHBIX
BOJIaX; - OMpeJelieHue MeJU B BUHAX; - ONpPEIC/ICHNE KalblUsi B MOAEIBHBIX CMECSX METOAOM
MHOTOKPaTHBIX T00aBOK.

[IpoBenenue xkoHmponvbHbiX pabom TO3BOJSET OLEHUTh CTENEHb U TIIYyOHHY YCBOCHHUS
TEOPETUYECKOTO0 MaTrepHala, CIOCOOHOCTh JIOTHYHO, IPAMOTHO M YETKO H3jaraTh MarepHall,
omepupys TEpMHHAMU H3ydyaeMOW JucuuIMHBL. B paspene «Boabrammepomerpuueckue
METO/IbI aHATTN32a» MPEYCMOTPEHO BBITIOJIHEHUE IBYX KOHTPOJIBHBIX PaboT:

KOHTpoJibHast pabora 1 Bkimowaer wmatepuan pa3fenoB  «OOmmue  BOMPOCHI
BoJIbTamIiepoMeTpum» U «Knaccuueckas nomusiporpadus»,

KOHTpOJbHast paboTa 2 — «CoBpeMeHHbIE BAPUAHTHI BOJIHTAMIIEPOMETPHI.

Breimonnenue o0ydammuMcs KOHTPOJBHBIX pa0OT JEMOHCTPHPYET OCBOEHHE UM
clenyrmux npodeccuoHanbHbx kommereHuil — [1K-3, ITK-5.

[Tepeuens BOnpocoB AjIsl MOATOTOBKU K KOHMPObHOU pabome 1:

1.IlonsATHE O IONApU3ALUT

2. MexaHu3M KOHIEHTPAIMOHHOM MOJISpU3aLluu.

3. YpaBHeHHE KOHLIEHTPAMOHHON MOJISIPU3ALMH JJIS CITydasi TBEPOro AIEKTPOAa.

4. CBoiicTBa IPEAETHLHOTO TOKA.

5. YpaBHeHHE KOHLIEHTPAITMOHHON MOJISIPU3AIMH JJIS CTydast 00pa30BaHUs aMajlbraMm.



6. Teopus koHBeKTUBHOM AU dy3un.

7. Ilepenampspkenue. OOmume mnonoxenus. llepenanpsbkeHue BbIAENEHUS BOAOPOJIA.
Teopuu, 00BsCHSIOMNE BOSHUKHOBEHHE TIEPEHATIPSKEHIS BBIICICHUS BOJIOPOIA.

8. Knaccuueckas mnossporpadus. OOmuMN BUA W XapaKTEPUCTHKA BOJbTAMIIEPHOMN
KpUBOW B KJIACCHMYECKOW mossgporpaduu. BrusHue mnpouecca BBIIEIEHUS KHCIOPOJA,
PacTBOPEHHOTO B 3JIEKTPOJIUTE, HA MOJSPU3ALUOHHYIO KPUBYIO.

9. [Ipenenwuslii Tok Ha PKD. YpaBHenne NUinbkoBHuua, €ro aHaN3 U IPUMEHEHHUE.

10. O6parumbie U HeOOpaTUMBIE SJEKTPOTHBIC TPOLIECCHI.

11. IMonsiporpaduuecKkue MaKCUMYMBI.

Ipumep bunema xonmponvHou pabomol 1.
BAPUAHT 1

1. Tlepenanpsxenue BeIAENeHHs BoA0poaa. Teopuu, 0ObIACHSIOMIE IPOLECC
TepeHanpsKEHUs BBIJICIICHHS BOJIOPO/IA.

2. VYpaBuenune Mnbkosuda s caydas PKD. Ananus ypaBHeHHS.

[lepedyeHp BOMPOCOB LIS TOATOTOBKH K KOHMPOIbHOU pabome 2.
. Ocumnorpadudaeckas moysiporpadus.
. KBampaTHOBOTHOBasiIEpEMEHHOTOKOBASI OJISIpOTpadus.
. IHBepCHOHHBIN BOJIBTAMIIEPOMETPUUYECKUI aHAIIH3.
. CuHycouanpHas IepeMEHHOTOKOBAS TOJISIPOTpadusl.
. UmnynscHas monsiporpadusi.
. UHIUKaTOpHBIC AJIEKTPOJIBI B BOJIBTAMITEPOMETPHH.
. O6ocHOBaHME BBIOOpA SUYCHKH B METOJI€ BOJIBTAMIIEPOMETPHH.
. [Ipumenenue nonsiporpaduu Mpu U3y4eHUH KOMIUIEKCHBIX COCTUHEHHH, CTPYKTYpPHI
OpraHUYECKUX COCAUHEHUH, IBJICHUS TAYTOMETPUN OPTraHUYECKUX COEAUHEHUN.
9. [IpuHIMIIBI aMIIEPOMETPUUYECKOTO TUTPOBAHUSI.
10. KpuBbie aMnepoMeTpUYECKOTO TUTPOBAHUSI.
11. IlpunoxxeHue MeToaa ammepoMeTpudeckoro tTutpoBanus (omnpenenenue [1P ocanka,
onpe/esieHne KOHCTAaHT HECTOMKOCTH KOMILIEKCHBIX HOHOB).

O~NOOOT A WN B

Ilpumep bunema koHmpoabHOU pabomoi 2.

BAPUAHT 1

1. OcobenHocty (GopMUPOBaHUS aHATUTHYECKOTO CUTHANA B METOJIE CHHYCOHIAIBLHOM
BOJIbTAMIIEpOMETpUHU. [IpUMEHEHHE CHHYCOMJIAIbHON BOJBTAMIICPOMETPHH JUIS HM3YYCHHS
AIIEKTPOXUMHUYECCKHUX MTPOLIECCOB.

2. KpuBble aMIiepoMeTpUYecKOTO TUTPOBaHUs. V3MEHEHHE X0/1a KPUBBIX TUTPOBAHUS B
3aBHCHUMOCTH OT XapakTepa MPOTEKaHUs MPOLIECCOB.

Kpumepuu evicmasnenusi oyeHok npu npogedeHuu mexKyue2o KOHmpois yCneeaemocmu —
KOJLLOK8UYM/KOHMPOAbHAS paboma:

OYeHKa «OMAUYHO».TTYOOKHE HCUEpIbIBAIONINE 3HAHUS MaTepuana, JOTHYeCKU
MocJieIoBaTeIbHbIC, TIOJHBIE, TPABIIbLHBIE U KOHKPETHBIE OTBETHI HA BOIPOCHI
OusneTa;ucroab30BaHNe B HEOOX0IMMOI Mepe B OTBETaX TEPMUHOJIOTUU AUCIUTLIIHHBI,
MIPEJICTAaBJICHHON B PEKOMEH/IyeMbIX Y4€OHBIX TOCOOUSX U TOTIOJTHUTEIHHOM TUTEpaType;

OYeHKa  «Xopowlo»:TBEPABIE W  JOCTATOYHO  TIOJNHBIE  3HAHMS ~ MarepHana,
MocCJieIoBaTeNbHbIC, IPABIIIbHBIE, KOHKPETHBIE OTBETHI Ha MOCTABICHHBIE BOIPOCHI, MOTYT OBITH
JIOTIYIIEHbl HECYIIECTBEHHBbIC HENOYETHl B OTBETAX M HE3HAYUTENIbHBIE HAPYIICHUS JIOTHKU
W3II0KEHUS MaTepuana;

OYeHKa «y006/1emB8opumenbHo»:3HaHue U TOHMMaHWE OCHOBHBIX MaTepuana, Haludue

HECYIIECTBEHHBIX OMIMO0K (He Oosiee 50%) mpu HECTTOCOOHOCTH MX MOCIIEOBATEIILHOTO U
JIOTUYECKOTO M3II0KEHHUSI, BBI3BIBACT 3aTPYTHEHHIE HCIIOIb30BAHUE TEPMHUHOIOTHUH TUCITUTLIINHBL,
OYeHKA  «HeYy0081emeopumenbHo» HeIOHUMaH!e  CYIIHOCTH  BONPOCOB, TI'pyOble
CYIIIECTBEHHBIE OIMUOKUA B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K MHUCHhbMEHHOMY U3JI0KEHHUIO
Marepuana.



3a‘leTHO-3K3aMeHaHI/IOHHLIe MaTepHaJabl JJIA HpOMe)KyTO‘lHOﬁ aTrecranum (3aqu)

Bonpocul 0nsa noozomosku k 3auemy:

1. Knaccugukanust 31eKTpOXUMUYECKUX METOJIOB aHATTN3a.

2. llonsTme o mnonynmpoHMIIaeMOll MeMmOpaHe Kak BaXKHEHIeHd COCTaBHOM vacTu
MOHCEJIEKTUBHOTO 1eKTpoa. [IpruunHbl BO3HUKHOBEHUS AUPPY3MOHHOTO MOTEHIHAIA.

3.DJ1eKTpO/1bl CPaBHEHUS, UX XapaKTEPUCTUKU U 0COOEHHOCTH pUuMeHeHus: B OXMA.

4. Ocnouble xapakrepuctukun MCD. Cnocobbl omnpeneneHuss Ko3((UIHUEHTOB
cenektuBHocT CD. Onpenienenue npenena oOHapy eHusl.

5. Knaccuduxanus MCD. Xapakrepuctuka nepsudyabix MC3. Xapakrepuctuka UCD c
KUAKUMU ~ MeMmOpaHamH.  XapaKTepUCTHKAa  CEHCUOWJIM3HPOBAHHBIX  HMOHOCEJIEKTHUBHBIX
AJIEKTPO/IOB. (ra304yBCTBUTENBHBIX, (epMEHTATUBHBIX). DTOPUI-CENEKTUBHBIA 3JEKTPOJ, €ro
O0COOEHHOCTH U NIPUMEHEHHE.

6. Texnuka sxcnepumenta npu padote ¢ UCO. dakTopsl, BAUSIONINE Ha TPABUILHOCTD
onpezeneHui npu ucnoiabzoBanuu MCO.

7. IlorpemHocTs HOHOMETPUUCEKUX ONPEICICHUN.

8. HHaTtepmperanus pe3ylbTaToB NOTEHIHOMETpudeckux m3Mepenuid ¢ MCD (Metompl
IpagyupoBOYHOTO rpaduka, CTaHIAPTHOM 100aBKH, MHOTOKPATHBIX J00aBOK).

9. OGmas xapakTepuCTHKa METO/1a TOTEHIIMOMETPUYECKOro TUTpoBaHusa. Meron I'pana B
MOTEHIIMOMETPUYECKOM THUTPOBaHUMU. Pa3iauuHble THUNBI WHIUKATOPHBIX AJIEKTPOAOB IpHU
MOTEHIIMOMETPUYECKOM TUTPOBAHUU.

10. MeTton NOTEHUMOMETPUYECKOTO KHUCIOTHO-OCHOBHOTO TUTpoBaHUs. VHIMKaTOpHBIE
NIEKTPOABI, HUCMOJIb3YEMbIE IIPU INPOBEACHUU KHCIOTHO-OCHOBHOTO INOTEHIHMOMETPHUYECKOTO
TuTpoBaHus. OOLas XapakTepuUCTHKa CTEKIsHHOro pH-merpuueckoro snekrtpona. IlpuunHsl
BO3HUKHOBEHHUS MOTEHLMAJa AaCUMMETPUM CTeKIsHHOro pH-anekTposa M cnocoObl  ero
yCTpaHEHHUS.

11. Meroa MOTEHIMOMETPUYECKOTO OCAAUTENBHOIO THTPOBAHUSL.

12. PoJyib NOTEHIIMOMETPHUH B MOHUTOPHUHTE€ OKPYKAIOIIEH CPEIbI.

13.IlonsiTHE O MOJISIpU3ALIKA

14. MexaHu3M KOHLEHTPALMOHHOM MOJIpU3aLuu.

15. VpaBHeHME KOHLIEHTPAMOHHON MOJISIpU3aLMHK JUIS Cllydasi TBEPIOTO 3JIEKTPOa.

16. CBoiicTBa npeenbHOTO TOKA.

17. YpaBHeHME KOHLIEHTPAMOHHON MOJISIpU3aLMHK JUIs CiTydasi 0Opa30BaHUs amMalibraMm.

18. Teopust koHBeKTUBHOU nuddy3un.

19. Ilepenampspkenue. OOmue nonoxenus. [lepeHanpsokeHue BbIAEIEHUS BOAOPOAA.
Teopuu, 00bsCHSIOIINE BOSHUKHOBEHHE MIEPEHAIIPSKEHHS BBIIEICHUS BOJIOPOIA.

20. Kiaccuueckas nosisiporpadus. OOmuMN BHUJ M XapaKTEpUCTHKA BOJIbTAMIIEPHOM
KpUBOH B Kjaccuuecko mnossporpaduu. BausHue mnpouecca BbIAEIEHUS KHUCIOpOJa,
PacTBOPEHHOIO B 3JIEKTPOJIUTE, Ha MOJSIPU3ALUOHHYIO KPUBYIO.

21. IIpenenbublii Tok Ha PKD. YpaBHenune MibkoBrya, €ro aHaiu3 U IPUMEHEHUE.

22. OGpaTuMble U HEOOpATUMBIE HIIEKTPOAHbIE TPOLIECCHI.

23. Tlonsporpaduyeckre MaKCUMyMBI.

24. Ocuunorpaduueckast moysporpagus.

25. KBasipaTHOBOJTHOBasIIEpEMEHHOTOKOBAS MOJIIpOTpadusl.

26. MIHBepCHOHHBII BOJIbTaMIIEPOMETPUUYECKUNA aHAIIH3.

27. CunycouaanabHas IepeMEeHHOTOKOBAs MOJsIporpadus.

28. NmnynbcHas noasiporpagusi.

29. HauKaToOpHbIE MIEKTPOAbI B BOJIBTAMIIEPOMETPHUH.

30. O6ocHOBaHME BBIOOPA SYECHKH B METO/I€ BOJIBTAMIIEPOMETPHH.

31. [Ipumenenue nossiporpaduu Mpu U3y4eHUU KOMIUIEKCHBIX COETUHEHUH, CTPYKTYPbI
OpPraHUYeCKUX COCTUHEHUH, SIBICHHUS TAyTOMETPUU OPraHUUECKUX COEAMHEHU.

32. TIpUHIMITBI aMIIEPOMETPUIYECKOTO TUTPOBAHMSL.

33. KpuBble aMnepoMeTpru4ecKoro TUTPOBAHHSL.

34. IlpunoxxeHne MeTozla aMrepoMeTpuieckoro Tutposanus (ompenenenue [P ocanka,



ompeieJIeHue KOHCTAaHT HECTOMKOCTH KOMIIJIEKCHBIX HOHOB).

MeToauveckne MaTepuaJibl, onpeae/siloime nNpouexypbl OLeHUBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB M (MJIH) ONBITA 1eATeJIbHOCTH, XapaAKTEePU3YyOIIMUX ITANbI
¢GopmMupoBaHUSIKOMIIETEHIMH

Metoanyeckue peKOMeHAAIMH MPeNnoiaBaTe/siM 110 MeTOAMKe NPOBe/IeHUs!
OCHOBHBIX BH/I0B Y4€OHBbIX 3aHATHH

Jexkuuu

Metoanka 4YTeHUs JIEKITUU

Jlexuuu SIBJISIOTCS. OJIHUM U3 OCHOBHBIX METOJIOB OOYYEHMsI [0 JUCIUIUIMHE, KOTOphIE
JOJIKHBI PelaTh CIEIYIOLUE 3a]auu:

—W3JI0KUTh BAXKHEWIIMKA MaTepHall IpPOrpaMMbl Kypca, OCBELIAIOUIMNA OCHOBHBIE
MOMEHTHI;

—pa3BUTh Yy CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSTENBHOW paboTe Haa ydeOHOW U
HAaYYHOUJIUTEPATypPOU.

['maBHOM 3amaudell KakIOW JIEKIUH SIBIIAETCS PACKPBITHE CYIIHOCTH TEMBI M aHAIU3 €€
[JIaBHBIX TOJIOKEeHUI. PexomeHayeTrcs Ha NepBOW JIEKIIMU JIOBECTH 10 BHUMAaHHS CTYACHTOB
CTPYKTYpY Kypca U €ro paszienbl, a B JaJbHEHIIeM yKa3blBaTh HA4ajo Ka)XJ0ro pasfena, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0’KEHHE, MTOJBOUThH UTOT M0 ATOMY pa3Jiely, YTOObI CBSA3ATh €r0 CO
CJIETYIOIUM.

Conepxanue JeKIUit

Coneprkanue JISKIUN ompenensieTcss paboueit mporpammoit kypca. Kpaiine xenmatensHoO,
9YTOOBI KaykJasl JIEKIMs OXBaThIBalla U MCUEPIIbIBaJia ONPEIEICHHYIO TEMY Kypca U MpeacTaBisiia
co00i1 JIorMuecky BMOJHE 3aKOHYEHHYIO paboTy. Jlydiie cokpaTUTh TeMy, HO HE JOIYyCKaTh
IepepbIBa €€ B TAKOM MECTE, KOTJJa OCHOBHAsI UJIes €1IE TIOJHOCTBIO HE PAaCKPBITA.

Jlabopamopnuvie 3anamusn
Meroauka mpoBeleHUs J1a0OpaTOPHBIX 3aHATHH [lenmsiMmu mpoBeneHUsT 1a00OpaTOPHBIX pabOT
SIBJISIFOTCS:

—yCTaHOBJICHHE CBA3EH TEOpUHU C MPAKTUKOHN B (popMe SKCIIEPUMEHTATILHOTO

MOJITBEPAKICHUS M10JIOKEHUH TEOPUH;

—00y4eHue CTyIEHTOB YMEHHIO aHAJIM3UPOBATH M10JIyYEHHbIE PE3YIIbTaThl;

—KOHTPOJIb CAMOCTOATEIBHON pabOThl CTYAEHTOB 10 OCBOEHHIO KypcCa;

—00y4eHne HaBbIKaM NPO(HEeCCUOHAIBHON AEATEIIbHOCTH.

Ienn naGopaTOpHOTO MpakTHKyMa AOCTUralOTCs HAWIydLIMM 00pa3oM B TOM cllyyae,
€CIIM  BBIIIOJHEHUIO OSKCHEPUMEHTa MPEJIIECTBYET  ONIpEeAETeHHas  IOJrOTOBUTENIbHAS
BHeayauTopHas pabota. IlosTomy mpernoaaBatesib 00s3aH JJOBECTH JI0 BCEX CTYAEHTOB Ipaduk
BBITNOJIHEHUS JTa0OPAaTOPHBIX paboT ¢ TeM, YTOObI OHM MOIJIM 3aHUMATBCS LIEJICHAIPABICHHOM
JIOMAaIITHEN ITOATrOTOBKOM.

Ilepen HauasoM OYEPEIHOIrO 3aHATUS NPENOJaBaTelb JOJDKEH YIOCTOBEpUTHCA B
TOTOBHOCTH CTYJIEHTOB K BBIMOJHEHUIO Ja0OpaTOpHOM paboOThl MyTeM  KOPOTKOTO
co0ece/JoBaHUsl U MPOBEPKM HAJIMYUS y CTYJEHTOB 3arOTOBJIEHHBIX NPOTOKOJIOB IPOBEICHUS
paloThI.

Memoouueckue  pekomenoayuu,  onpeoenawuwjue  npoyeodypvl.  OUEHUBAHUA
aabdopamopuulx pabom:

OneHka «3ayTeHO» BBICTABJISIETCS, €CIM BBIMOJHEHBI BCE 33JaHUs JabOpaTOPHOI
paloThI, CTYJICHT 3HAE€T OCHOBHBIE TEOPETUUECKNE U METOINUYECKHE aCIEKThI, HEOOXOUMBbIE JUIs
OCBOEHMs MaTepuajia B paMKaX BBINOJHAEMON J1abopaTopHOW pabOThI, BIAJEET METOJaMHU
pacuera 1 00pabOTKH MOTYYEHHBIX TaHHBIX, MOXKET MPABUIIBHO HHTEPIIPETUPOBATH PE3yIbTATHI,
IPaMOTHO MX IPEACTaBIATh, CIIOCOOEH MPABUIBHO OOBSICHUTH MOJYYECHHBIE TaHHBIE U TPUBECTH
MpaKTUYecKue MpuMepsl. JlomycKaloTCsl He3HAUUTeNbHbIEe OIMOKH, UCIIPABICHHBIE CTYIEHTOM B
X0JI€ 3aIUThI Ta00PaTOPHOI pabOTHI.

OneHka «He 3auTE€HO» BBICTABISIETCS, €CIM 3aJaHusd Mo JabopaTopHOil paboTe
BBIMIOJIHEHBl HE TMIOJIHOCTBIO, CTYAEHT HE BIaJeeT TEOPETHMYECKUMH W  METOJUYECKUMHU
acreKTaMu, HeOOXOIUMBIMH JJIsl OCBOCHHUSI MaTepHalia B paMKaX BBIMOJIHAEMON Ja00opaTopHOit



paboThl, HE BIaICET METOAAMHU pacueTa U 00pabOTKH MOTYYEHHBIX JAHHBIX, JOMYCKAET rpyoble
OIMOKK B HWHTEPIIPETAIMHA PE3YJIbTaTOB, HE CIIOCOOEH MPABWIBHO OOBSCHUTH IMOITYYCHHBIC
JTAHHBIC U TIPUBECTHU MPAKTUUECKUETIPUMEPHI.

Memoouueckue  pekomenoayuu,  onpeoensaouiue  NPoueoypvl  OUCHUBAHUA
cobecedosanus:

OIICHKAa «3aYTCHO» BBICTABIISCTCS, €CIM CTYACHT YETKO U3JaraeT OCHOBHOM
TEOPETHUYECKUI MaTepuall B paMKaxX TEKYIIETo pa3jeia, BIaJeeT OCHOBHONH TEPMHHOJIOTUEH 110
TeMe coOeceloBaHMs, OPHEHTUPYETCS B MeTojax oOecreyeHus KadecTBa M OICHKHU
COOTBETCTBUS, 0OOCHOBAHHO M TIOJIHO OTBEYAET HA BOMPOCHI M3Y4aeMOTO pasjena, TPaMOTHO
WCTIOJIB3YEeT TEOPETUUECKUI MaTepHai Uit N3JI0KEHUS IPAKTUIECKUXBOIIPOCOB.

OIICHKA «HE 3aYTE€HO» BBICTABJISIETCS, €CIIM CTYJCHT IEMOHCTPUPYET OTPHIBOYHBIC 3HAHUS
o TeMe coOeceOBaHus, 3aTPyIHICTCS MPUBECTH NMPUMEPH B paMKaX OCBOCHHOTO Marepuala,
HE CITOCOOCH CBS3aTh TEOPETHUECKUI MaTepUal ¢ MPAKTUYECKIMHUBOIIPOCAMHU.

Memoouueckue pekomenoauyuu K npuemy 3auema

CryneHTbl 00s13aHBI C/IaTh 3a4eT B COOTBETCTBHU C PACHHCAHUEM U y4EOHBIM IUIAHOM.
3auer sBisieTcss GOPMOU KOHTPOJISI YCBOCHHS CTYJCHTOM Y4eOHOM MPOrpaMMBbl TIO JTUCIIUATIIHHE,
BBITIOJTHEHHUST JTAOOpAaTOPHBIX pPadOT, TMOATOTOBKM K YCTHOMY OMpocy (coOeceoBaHuIo),
HaTMCaHUs JIOKJIAJIOB.

Pesynmprar cmaum 3adera 1Mo MpOCITYyIIAHHOMY KypCYy JOJDKHBI OIEHHBATHCS KAaK HTOT
NEeSTeNbHOCTH CTYICHTAa B CEMECTpe, a MMEHHO — IO IOCENIaeMOCTH JICKIHH, pe3yabTaTam
paboThl Ha JIA0OPATOPHBIX 3aHITHSIX, BBITIOJHEHUS CAMOCTOSATEIbHOW paboTel. [Ipu 3TOM
JOTycKaeTcs Ha o4HOM (opme o0ydeHus: mpomyck He Oonee 20% 3aHsaTHII ¢ 00sA3aTEIBHOM
OTpabOTKON TPOMYIIEHHBIX JabopaTopHbIX padoT. CTyAeHTB, Y KOTOPBIX KOJIHYECTBO
MPOITYCKOB, MPEBBIIIAET YCTAHOBIEHHYIO HOpPMY, HE BBINOJHHUBIINE BCE BHUABI paboOT u
HEYJOBJIETBOPUTEILHO pabOTaBIIME B TEYEHHE CEMECTpa, NPOXOJAT coleceloBaHUE C
MpernojaBaTesieM, KOTOpPBIM ONpalIMBaeT CTYNEHTa Ha MpeAMET BbISBICHUS 3HAHUA
OCHOBHBIXITOJIO)KEHUN TUCIUTUTHHBIL.

Kpumepuu oyenku no npomesxcymounoii ammecmayuu — 3avem

OYeHKa «3aumeHoy: CTYIIEHT BIIaJieeT TEOPETHMUECKUMHU 3HAHHUSMHU IO BCEM paslieiam
JUCHMIUIMHBL, 00JIajjaeT MPaKTUYECKUMU HaBBIKAMU IMPOBEACHUS KCIIEPUMEHTOB, BO3MOXKHO,
JOTYCKAaeT HEe3HAYUTeNbHbIE OIIUOKU; CTYIEHT YMEET MPaBWIbHO OOBACHATH MPUUYHHBI
MIPOLIECCOB U SIBIICHUH, UJUTIOCTPUPYS OTBET IIPUMEPAMHU.

OYeHKa «He 3aumeHo». MaTephall HE YCBOEH BOBCE HJIM YCBOEH YaCTUYHO, CTYICHT
3aTpyaHSETCS] MPUBECTU MPHUMEPHl IO pa3lieiaM TUCIHUIUIMHBL, MOKAa3bIBAeT OrPaHUYCHHBIN
0o0beM 3HaHUN NPOTPAMMHOIO Marepualia, He IMOKa3bIBa€T HABBIKOB SKCIIEPUMEHTAIBLHOM
paboTHI.

5. IlepevyeHb yueOHOM JTUTEPATYPbl, HH(POPMALMOHHBIX PECYPCOB U TE€XHOJIOIHiA

5.1. Yuebnas qureparypa
1 Bynuukos, I'.K. OCHOBBI COBPEMEHHOTO IEKTPOXUMHUECKOro aHanu3a: Yuel. [locoOue

st cryaentoB By3oB / I''K. Bynuukos, B.H. Maiictpenko, M.P. BsceneB. — M.: «Mup»
BMHOM. Jlabopatopus 3Hanmii. — 2003. — 592c.

2 DnexTpoaHamuTHYeckre MeTobl. Teopus u nmpakrtuka / A.M. boun u ap.; nox pea. @.
Hlons1; nep. ¢ anra. nox pea. B.H. Maiictpenko. — M.: BUHOM. Jla6oparopus 3Hanuit. — 2006.
—326¢.

3 Kpuctuan, I'. Ananutunyeckas xumus: B 21. T. 2 / I'. Kpucruan; nep. ¢ auria. A.B.
I'apmama u ap. — M.: BUHOM. JIaGoparopus 3nanuii. — 2009. — 504c.

4 OOBEKTH OKpYKalOIIeH Cpelbl U UX aHATUTUYECKUI KOHTPOJIb B 2-X TOMax / MOJ pex.
T.H. HlexoBuoBoii. . — Kpacnogap: Apt- O¢uc. —2007.

5 bynnukos, I'.'K. Moau¢uiupoBanHbsle 31€KTPOJbl Uil BOJIBTAMIEPOMETPUUA B XUMHH,
Ouonornn u wmeguuuHe [DnekrponHbiii pecypc] / I'.K. Bbymnukos, I'.A. Eptiormn, B.H.
Maiictpenko. — DnekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit", 2015. —



419 ¢. — Pexwum nocryna: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloreHumomerpus: (GHU3NKO-XUMHUYECKHE OCHOBBI W TPUMEHEHUS
[DnexTpoHHEIH pecypc] : yued. mocobue — DnekTpoH. gaH. — Cankt-IlerepOypr : Jlans, 2015.
— 336 c. — Pexxum gocryna: https://e.lanbook.com/book/60646.

Jiist OCBOGHUS AMCUUIUIMHBI MHBATHIAMH | JIMIIAMH C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3I0OPOBBSI HCIOJB3YIOTCS CIEHUATBHBIE CEPBHCHI B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
(BBC), noctyn k kotopbiM opranuszyetr Hayunas Oubnuorexa Kyol'y.

JlononauTtenpHas auTeparypa:
1. Ananmutuueckass Xumusi: y4eOHMK nJsi CTyaeHTOB By30oB B 3T. T. 1 @ Meroast

uaeHTUGHUKAIMK U oTipeaesienus Bemects / moa pea. JI.H. Mocksuna. — M.: Akagemus. — 2008.
—575c.

2. AHanuTHYecKass XUMHUsI: Y9eOHUK JUTsl CTYAeHTOB BY30B B 3T. T. 2 : MeTozp!l pa3aeneHus
BEIECTB U THOPUIHBIE MeTO bl aHanmu3a / mox pea. JI.H. Mocksuna. — M.: Axagemust. — 2008. —
300c.

3. Jlamackun, b.b. Dnexkrpoxumus [DnekTpoHHBIH pecypc] : yueb. mocobue / B.B.
HamackuH, O.A. Ilerpuii, I'.A. LHupmmaa. — Dnexrpon. gan. — Cankr-IlerepOypr : Jlanp, 2015.
— 672 ¢. — Pexxum mocryma: https://e.lanbook.com/book/58166.

4. XennelI'., Tlomsporpadus  u BosbTammepoMeTpus. TeopeTHUYecKHe OCHOBBI

Y aHAJUTUYECKas TPaKTUKa [DJIEKTPOHHBIA pecypc] : ydel. mocodue — DNeKTpPOH. JaH. —

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

5.2. Ilepuoguyeckas Juteparypa
1. «KypHay aHaTUTHYECKON XHUMUN))
2. «3aBojckas aboparopus. [lnarHocTrka MaTepragoBy
3. «AHaANTUTUKA U KOHTPOJIb)»
4. Pedepatunblie xxypHaibl (PXKX)
5.3. UHTepHET-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMpodeccCHOHATbHBIE 0a3bl JaHHBIX U
HH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeunble cucrembl (IBC):
1. DBC «FOPAUT»https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.rux» https://www.book.ru
4. 9BC «ZNANIUM.COM>» www.znanium.com
5. DBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbHble 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuzgarensctea Wileyhttps://onlinelibrary.wiley.com/
Hayunas anexrponnas 6ubnaunorexa (HOB)http://www.elibrary.ru/
6. IlomHOTEKCTOBEIE APXHUBLI BEAYIHX 3alla/IHBIX HAYYHBIX KYPHAJIOB Ha Poccuiickoii
iatgopme HaydHbIx xypHatoB HOUKOHhttp://archive.neicon.ru
7. HamumonanbHas osnekTpoHHas OuOimoreka (HocTyn K DJIEKTpOHHOW — Oubimoreke
nuccepranuii Poccuiickoit rocynapcteennoi oubmmoreku (PT'B) https://rusneb.ru/
8. DmnekrponHas koekuus Oxcdoprackoro 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
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https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https:/link.springer.com/

Pecypchl cB0OGOAHOTO A0CTYyNA:
1. AmepukaHcKas maTeHTHas 0a3a jmaHHbIX http://www.uspto.gov/patft/
2. TlomHble TeKCThI KaHAICKKUX quccepTanuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Wudopmanuonnas cucrema "EnuHoe OKHO TocTyma K 00pa3oBaTeIbHbIM
pecypcam"http://window.edu.ru/;
5. Enumnas koyutekuus nupoBbix oOpa3zoBatenbHbIX pecypcoshttp://school-collection.edu.ru/ .

CoOcTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHble 1 HH(popManmoHHbie pecypebl Kyol'y:
1. Cpena MoaynbHOTO AuHaMu4eckoro ooyuenushttp://moodle.kubsu.ru
2. ba3za yueOHBIX TJIaHOB, Y4€OHO-METOIMYECKUX KOMILJIEKCOB, IMTyOIUKAIMi 1 KOH(GepeHIuH
http://mschool.kubsu.ru/
3. bubnuoreka MHPOPMAIIMOHHBIX pecypcoB Kadeapsl HH(POPMALMOHHBIX 00pa30BaTEIbHbIX
texHosoruiihttp://mschool.kubsu.ru;
4. DnextpoHHbIi apxuB qokymeHToB KyoIl Y http://docspace.kubsu.ru/

6. MeToguyeckue yKazaHus 1Js 00y4al0UUXCs 110 OCBOEHHUIO M CHUTIIMHBI (MOXYJISA)

YcmentHoe OCBOEHWE JHMCHUIUIMHBI TIPEAIIONIaraeT aKTUBHOE, TBOPYECKOE YydacTHe
CTyI€HTa BO BCEX BHJAX ayIUTOPHBIX 3aHATUN, a TaKKe IJJAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITEIIBHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AUCIUIUIMHBI CleAyeT HaYMHATh C MpOopabOoTKH pabouel mporpaMMbl, 0coboe
BHUMAaHUEYIENSS LeNsIM U 3aJlauaM, CTPYKTYpe U COJIEp’KaHUIo Kypca.

Paboma ¢ koncnexkmom nexyuii

[IpocMoTpUTe KOHCHEKT Cpa3y IMOCHEe 3aHATHM, OTMEThTE MaTepHall KOHCIEKTa JEeKIHi,
KOTOpBIM BBI3BIBACT 3aTpyaHeHHs Uil mnoHuMmaHus. [lombiTaliTech HaWTH OTBETHl Ha
3aTpyJHUTENbHBIE BOIMPOCHI, UCHOJIb3Ys PEKOMEHAYyeMYIo JuTepaTypy. Eciu camocTosiTenbHO
HE yAaJoch pa3odpaThcsi B MaTepuaie, chopMyaupynTe BONPOCH U 0OPATUTECH 32 MOMOIIBIO K
MIPeroaBaTeli0 Ha KOHCYIbTALUU WIIH ONbKalIIel JeKIuu.

PerynspHo oTBomMTE BpeMs AJisi MOBTOPEHUS MPOWIECHHOTO MaTepuala, MIpoBepsisi CBOU
3HAHUS, YMEHUS U HABBIKU [0 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix pabom

Ha 3anstum nomyuute y mpenojaBaTelns I'paduK BBINOJIHEHUS J1a0OpaTOPHBIX padoT.
O63aBeauTech BceM HEOOXOAMMBIM METOAMUECKUM 00ECIICUCHUEM.

[lepen mocemeHueM naboOpPaTOpPUM H3YYUTE TEOPHUIO BOIMPOCA, MPEANOIaraeMoro K
UCCIIEIOBAaHUIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe U MOJArOTOBHTE
MIPOTOKOJI IPOBEJCHUSI paObOThI, B KOTOPHI 3aHECUTE:

— Ha3BaHHe paboTHlI;

— 3aroTOBKH TaOJIUII AJIs 3aMIOJTHEHHS SKCIIEPUMEHTATbHBIMU TAHHBIMU HAOTIOICHUN;

— ypaBHEHHUS XMMUYECKUX PEaKIHil MpeBpalieHil, KoTopble OyayT OCYIIECTBICHBI MpU

BBITIOJTHEHUH DKCTIEPUMEHTA;

— pacueTHbie (GOPMYIIHIL.

OdopmiieHue 0TYETOB JIOIKHO TPOBOAUTHCS TOCTIE OKOHYAHUS PAOOTHI B JIAOOPATOPHH.

JlJis TMOATOTOBKM K 3alllUTe OT4YeTa CIeAyeT MpOaHaTH3UpOBATh SKCIIEPHUMEHTAIbHBIC
PE3yIbTaThl, COMOCTABUThH UX C U3BECTHBIMU TEOPETUUECKUMU TMOJIOKEHUSIMU WU CIIPABOYHBIMU
JAHHBIMU, O0OOIIUTH pe3yiabTaThl MCCIEAOBAHHWN B BUJE BBIBOJOB MO pabOTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJIUMBIE B METOJUYECKHX YKA3aHUSAX K BBHIMOJIHEHHIO TAOOPATOPHBIX
paboT.

B ocBoeHMM  OUCHUIUIMHBI WHBAIMJAMH HW  JUIAMH C  OTPaHUYCHHBIMU
BO3MOKHOCTSIMU3ZIOPOBBSL  OOJIBIIIOE 3HAuUEHHE HUMeeT HHIUBUAyaJdbHas yueOHas pabora
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(KOHCYNBTALUK) — JOTIOTHUTEIBHOE Pa3bsICHEHHE yUeOHOTO MaTepuraa.

I/IH,Z[I/IBI/II[yaJIBHbIC KOHCYJIbTAallUKM 110 HOpPCAMETY ABJIAKOTCA  BaXKHBIM q)aKTOPOM,
CHOCO6CTByIOIJ_II/IMI/IHI[I/IBI/II[yaJII/I3aI_II/II/I OGy‘-IGHI/DI U YCTAHOBJICHHUIO BOCIIMTATCJIbHOI'O KOHTAKTa
MCKAYyNpCnoaaBaTrCiicM U O6y‘-IaIOH_[I/IMC$I HHBAJIMAOM WJIHA JMIOOM C OIpaHUYCHHBIMU
BO3MOXKHOCTAMU3OAOPOBbA.

7. MaTepuajibHO-TeXHHYECKOeo0ecneyeHne no JUCHumanue (MoayJo)

HaumenoBanmue CIICIIMAJIBHBIX OCHaHIeHHOCTL CIICIIMAJIbHBIX HepequL JIMIOCH3UOHHOI'O
HOMeHleHI/Iﬁ HOMeHIeHI/Iﬁ IpOrpaMMHOro obecrnieueHus

VYueGHbie ayTUTOPUH st | MebGenb: yueOHas Mebenb Microsoft Windows;
MPOBEACHUS 3aHATHIA JeKIMoHHOro | TexHuueckue cpencra ooyuenus: | Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIBIOTED

Microsoft Windows;
Microsoft Office

VYueOHble ayAUTOPUH st | Mebenb: yueOHast MmeOesb
MPOBECHUSI 3ansTH | TexHUUYECKHe CpeicTBa O0YUCHHUS:
CEeMHHAPCKOr0 THUIIA, TPYIIOBBIX M | 9KPaH, IPOCKTOP, KOMIIBIOTEP
WHJIMBUIYAbHBIX ~ KOHCYJIBTAIIHI,
TEKYILEro KOHTPOJIS U
MPOMEXKYTOYHOU aTTEeCTAlH

Microsoft Windows;
Microsoft Office

MeGenb: yueOHas MeOelb
TexHuveckue cpeicTBa 00yUeHHs:
MIEPEHOCHOE MYJIbTUMEIUIHOE
obopynoBaHue (HOYTOYK,
MIPOEKTOP)
ObopynoBaHue:
CreaIn3upoBaHHas
nabopaTopHass MeOenb  (CTOJIBI,
CTyNbs, Ka(BI A1 PEAKTUBOB U
00opynoBaHus, BBITSDKHBIE
mKkadbl), CpPEACTBAa IIOXKAPHOI
0e30macHOCTH M OKa3aHUs
[IEPBOM MEIULMHCKOW IOMOILH,
XUMHYecKas nocynau
o0opynoBaHue, aHaM3aTop
)kuakoctu  pH-merp- uoHOoMep
Oxcrnept-001 u Habop
MOHCEJTIEKTHBHBIX  3JIEKTPOIOB;
pH-merp-uonomep Dxorect-120;
MAarHuTHBIE MeIIalIK:
(nanpumepLekiMS1); BEChI
aganutuyeckue BJIP-200, 2
Ki1acca TOYHOCTH;
BOJIBTAMIIEPOMETPUUECKHIL
ananmzatop BA-
5 C TATYNKOM
BOJIBTAMIIEPOMETPUUECKHIL
aHAIIN3ATOP OxotecT-BA;
JNIEKTPOIUIUTKH Mapku «Medray,
mozens 11149/21249 581051
IOpyrue c
AHaJIOTHYHBIMH
xapakrepucTukamu(ayn.242c,
252¢)

VYueGHbie ayITUTOPUH JUTS
NpOBEICHHs JTaOOPATOPHBIX PadOT.
JlabopaTopus OpTraHUYECKOU
xumun(ayn. 414C)

B5JI;

YueOHbIE AyIUTOPUH s | KypcoBas pabora He npemrycMOTpeHa yIeOHBIM TUIaHOM.
KYpPCOBOTO MPOSKTUPOBAHHUS

(BBITTOJTHEHUS] KYPCOBBIX paboT)

Jns  caMoCTOSTENbHOH — paboThl  OOydaromMXCsl — MPEeIyCMOTPEHBI  MOMELIEHHS,
YKOMIUIEKTOBAaHHbIE CHEIMATU3UPOBAHHON MeOeNblo, OCHAIL[CHHbIE KOMIBIOTEPHOW TEXHUKOH C
BO3MOJKHOCTBIO TOJKTIOUEHHUsT K cetu «MHTepHeT» M obecrieueHHueM JoCTyna B AIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue nomMenieHuii s
CaMOCTOSTEITFHON paOOTHI
00yJaromuxcs

OCHAIIEHHOCTh MOMEIICHUH TSt
CaMOCTOSTEIILHOM PabOThI
o0yJaroImmxcs

HepequL JIMIOCH3MOHHOI'O
MMporpaMMHOro obecrneueHus




ITomemienue g caMOCTOSATENBHON
paboTHI 00yJaromuXCsl (AUTATEHBINA
3an HaydaHoit 6ubimorexn)

Meobenb: yaeOHas MeOeb
Kommnexkt  cnenuanu3upoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIBIOTEpHAS
TEXHHKA C [OAKIIOUEHHEM K
“H(pOpMaIMOHHO-
KOMM YHHUKAIIHOHHOMN
«uTepHeT» W JOCTYIOM B
JJIEKTPOHHYI0  WH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNIFHON  OpraHM3allny,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
o0opynoBaHHe, O00CCIICUHBAOIIEE
JOCTYm K  CETH  HWHTEPHET
(poBoiHOE coelMHeHne u
OecrpoBOTHOE  COEJMHEHHE MO
texaonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

IToMemieHue aast caMOCTOSTENBHOM
padoTsl oOyuaromuxcs (ay.
4010C)

Mebenb: yueOHas MeOenb
Kommiekr  cnenuanu3upoBaHHON
MeOeInH: KOMITBIOTEPHBIE CTOJBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHUKA C MNOAKIKYCHUEM K
MH(OpMALIMOHHO-
KOMM YHMKAIIHOHHOM
«HTEpHET» W OCTYIIOM B
JNIEKTPOHHYIO  WH(OpPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeIbHON  OpraHU3aluH,
BeO-KaMepbl, KOMMYHUKAIMOHHOE
obopyznoBanue, obecrednBaoniee
JOCTym K  CeTH  HWHTEpHET
(poBosHOE COeqUHEHNE u
OecrnpoBOJHOE  COEJUHEHHE MO
texHomorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office
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