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1.eau u 3a7a4u M3y4YeHUs1 TUCUMILIUHBI (MOIYJIs1)

1.1 leab ocBOEHHUS TUCHHUILITHHBI

[lenpt0 OCBOCHHS AWCIMILTMHBI SIBJSICTCS: O3HAKOMIICHHE C COCTOSHUEM W aKTyalbHBIMHU
3a/1ayaMy  Pa3BUTHS TTOTCHIIMOMETPUYECKMX M BOJHTAMIIEPOMETPUUYECKHX METOJOB aHajau3a |
HCCJICIOBaHM, KAK OCHOBHBIX 3JIEMEHTOB COBPEMEHHOTO (PM3HKO-XMMHUECKOTO aHaIH3a

1.2 3amayu IMCUUILINHBI .

PaCKpPBITh TEOPETHUECKUE 1 METOIOJIOTUYECKUE OCHOBBI JTUCIIUATIIIHBI.

ONHPAsCh HA 3HAHUS, MOJYICHHBIE B Kypcax [0 OCHOBHBIM JTUCITUIUIMHAM (QHATHUTHYECKON
XUMHUH, (U3NYECKOH XMMHUHU W Jp.), PACIIUPUTH 3HAHUS CTYJICHTOB B OOJACTH XUMHUU H
chopmMupoBaTh MpodhecCHOHATHLHBIE KOMIIETECHITHH.

chopMHUpOBATh MPEACTaBICHUS O (OPMUPOBAHMH AHATMTUYECKOTO CHTHAIA B PA3TUYHBIX
INMEKTPOXUMHUUYECKUX METO/IaX aHan3a.

OBJIAJICTh MPAKTUYCCKUMHU HABBIKAMH IMOTCHIIMOMETPUU U BOJIBTAMIICPOMETPHH.

1.3 MecTo qucHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

JuctumimHa «OCHOBBI  3JEKTPOXMMHYECKMX METOJOB AaHaJIW3a» OTHOCUTCA K YacTH,
dbopMupyeMoil ydacTHMKaMH OOpa3oBaTenbHBIX OTHOIIeHHN bnoka 1 "Qucnumuubel (Momysu)"
yueOHoro miana. B cooTBeTcTBHH ¢ paboynM y4eOHBIM IUTAHOM AMCLUUILUIMHA M3Yy4aeTcst Ha 4 Kypce
(7 cemectp). Bun mpoMeKyTOUHOM aTTeCTaIMH: 3a4eT.

N3ydennto quctumuinHbl «OCHOBBI AJIEKTPOXMMHUYECKUX METOJIOB AaHAJIN3a» IPEALIECTBYET
W3Y4YCHHE JUCLUUIUIMH «AHaTUTHYecKass XuMmus», «Teopus M MpakTUKAa XUMUYECKOTO aHAIIN3ay,
«[IpoOonoaroToBka B XMMHUYECKOM aHaiu3e». JlaHHas IUCUUIUIMHA SBJISETCS NPEIIIeCTBYIOUICH 1is
JUCUUIIMHBL  «COBpPEMEHHBIE METOJIbl AHAIUTHYECKON XUMHN», «MeToabl 3KOAHAIUTUYECKOIO
KOHTPOJISI CYyEPIKOTOKCUKAHTOB.

1.4 TIlepeyeHp NJIAHHPYEMBIX Ppe3yJbTAaTOB OO0Y4YeHHMsl IO JMCHMILIMHE (MOJYJIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMH 0CBOCHHUSI 00pa30BaTeIbHON MPOrPaMMBbI
N3yuenue nanHOM yueOHOM MUCIUILIMHBI HAIIPABJICHO HA (DOPMUPOBAHHUE Y 00YUAIOIIUXCS
CJIEYIOIINX KOMIIETEHIUN:

KOZ[ N HAUMECHOBAHUE UHAMUKATOPA Pe3yanaT1)1 06y‘-IeHI/I$[ 10 JTUCLMITIJIMHEC
JOCTHIKCHUA KOMIICTCHIITUMN

[K-3 CnocobeH mpoBOIUTh pabOTy MO ONTHMH3ALNNHU CYNICCTBYIOIINX METOJOB M METOJIUK aHaTH3a BEIICCTB U
MaTepuagoB, MPOAYKIHUU C HCIOJb30BAHUEM TEOPETUYECKUX 3HAHWM M MPAKTUYECKUX HABBIKOB B oOJacTu
AHAJIMTHYECKON XUMHUU

HUIIK 3.1 JleMOHCTpUpPYET 3HAHUS TEOPETHUECKUX | 3Haem TEOPETHYECKHEe M METOHOJOTHYECKHE OCHOBBI
U METOJIOJIOTUYECKUX OCHOB IIIEKTPOXUMHUYECKUX | JUCHUIUTNHBI; TEHICHIINT pa3BUTHA COBPEMEHHBIX
METOJIOB aHaJIHN3a 3IEKTPOXMMUYECKUX METOJIOB aHAJIN3a U UCCIICIOBaHUS
YMeem WCHONb30BaTh 3HAHUS B OOJIACTU COBPEMEHHBIX
3IEKTPOXMMHUYECKUX METOMOB aHalW3a Ul HMCCIEOBAaHUSI
O00BEKTOB CO CJIOXHOM  MaTpuiei, BKIIOYas OOBEKTHI
OKpY’Karollen cpeabl

6nadeem HaBBIKAMH MOCTPOEHHS CXEM aHAIM3a PAa3IMYHBIX
00BEKTOB METOAMH aHAJMTHYECKOH IEKTPOXUMHUH

UIIK 3.2  JleMOHCTpUpyeT  CHOCOOHOCTH | 3Haem TEOPETHYECKHE OCHOBHI BHIOOpa MeETO/a aHauu3a U
NIPOBEJICHUST  anmpoOaly  3JIEKTPOXUMHUYEKHX | crocoba MpoOONOAroTOBKM B 3aBHCHMOCTH OT MaTpPHUIIbI
METOJIMK aHan3a 00bEKTOB OKpY)KaloIiel cpeabl | 00beKkTa, TPUPOABI M COAEPNKAHUS  ONPEAEIsIeMOro
KOMITOHEHTA, TpeOyeMoi TOUHOCTH aHaIn3a

YMeem WCIIONB30BaTh TEOPETHUECKHE 3HAHMS Ui BBIOOpa
METOIMKM aHajlu3a M TMPOBEJCHUS €e anpodamuu u
BaJIHJIAIIH

énadeem HABBIKAMU CaMOCTOSITEJILHOTO OCBOCHHUSI HOBBIX
3HaHUI 1 TpoQecCHOHATBHON apryMEeHTAIUN

[IK-5. Cioco6eH mpuMeHSTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH DPAa3BHTHS AHAIUTHYECKOH XUMHH IIPH
AHAJIM3€E MIOJIyYEHHBIX PE3YyJIbTaTOB

HUIIK 5.1. HemoncTpupyer 3HAHUA 3HAem TEOPETUUECKUE U METOJOJIOTHYECKHUE OCHOBBI
JJEKTPOXUMUYECKUX  METOJIOB  aHaluM3a U IIMCLIMIUTHHBL,




CIOCOOHOCTh MCIONB30BaTh 3TH 3HAHUA 1P | yMeem  HCIIOIb30BaTh 3HAaHHUA B obmactu
KOHTpOJIE 00BEKTOB OKPYXKAIOMIEH Cpebl COBPEMEHHBIX METOJIOB aHalW3a Uil HCCIIEeIOBaHUS
MPOLIECCOB,  NMPOTEKAIOIINX B CIOXKHBIX CHCTEMax H
KOHTpPOJISL COJEpKaHUsl KOMIIOHEHTOB B 0OBEKTax
OKpY>KarolIeH cpeibl

énadeem  HABBIKAMH  TIPAKTUYECKOTO  NPUMEHEHUS
COBPEMEHHBIX AHAJIWTHYECKHX METONOB K aHaIu3y
00BEKTOB OKpY’Karomel cpeibl

UIIK 5.2 leMoHCTpHPYET CIIOCOOHOCTH 00CYXIaTh 3Haem  TEHIAECHIUH pa3BUTUSA COBPEMEHHBIX
MOJTy4EHHBIE 3KCIIEPUMEHTAIBHBIC PE3YIIbTATHI IIEKTPOXUMHUYECKHX METOJIOB aHANIN3a,;
ymeem NPUMEHATh ~ KOMIUIEKCHBIM  MOAXO,
ONMUPAIOIIUICS HAa  TEOPETHYECKHE 3HAHUA W

MIPaKTUYECKUM OIBIT, IPU OLEHKE PE3yNbTaTOB AaHAIU3a
U UCCIICIOBaHUM

61a0eem HaBBIKAMH IUJIAHUPOBAHUS OSKCICPUMCHTA U
00CyXIeHUs TIOJTYYEHHBIX JKCIEPUMEHTATBbHBIX
pe3yJabTaTOB

PesynbpTarhl 00yyeHHs IO JTUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBIEHHS BCEX BUIOB
KOHTaKTHOM M CaMOCTOSITEJIbHON paboThl 00y4arOUINXCs B COOTBETCTBUU C YTBEP)KIECHHBIM Y4EOHBIM
IIJIAHOM.

WHAuKaTopsl TOCTHKEHUS! KOMIIETEHIIMA CUMTAIOTCS C(HOPMUPOBAHHBIMH TIPH JTOCTHIKCHHU
COOTBETCTBYIOLIMX UM Pe3yIbTaTOB 00YUEHUSI.

2. CTpyKTypa u coaep:KkaHue TUCHUIIMHBI
2.1 PacnipenesieHue TPy10€MKOCTH JUCHUIJIMHBI 10 BUIAM padoT

Buner pabot Bcero dopma o0ydeHuUs
4acoB OYHasi
7
ceMecTp
(gachl)
KonTakTHas padoTa, B TOM 4HcJIe:
AyIuTOpHBIE 3aHATHS (BCero): 102 102
3aHATHS JICKIIMOHHOTO THIIA 34 34
71a00paTOPHBIE 3aHATHSI 68 68

MPAKTUYCCKUC 3aHATU

CCMHUHAPCKHUE 3aHATUSA

HNHasi KoHTaKTHas padora:

Konrposb camocrositensHo# pabotsl (KCP) 6 6
ITpomexxyrounas arrecrarus (MKP) 0.2 0.2
CamocrosiTejibHAasi padoTa, B TOM YHCJIE: 71,8 71,8
OdopmiteHre 1ab0paTopHBIX padoT 18 18
CaMocCTOosITeNIbHOE N3yUeHUE TEOPETHUECKOTO MaTepuaa 32 32
CamocTosITeNIbHOE PelieHUe 3313 - -
IoArOTOBKA K TEKYILEMY KOHTPOIIEO 21,8 21,8
KoHTpoJb:

IToaroroBka K 3K3aMeHy

O6mas yac. 180 180
TPYAOEMKOCTh B TOM YNCJIe KOHTAKTHasi padora 108.2 108.2
3a4. e 5 5

2.2 CopepxaHue U CUMILIMHBI
Pacnpenenenne BuaoB yueOHOM pabOTHI U UX TPYJOEMKOCTH MO pa3jienaM AUCHUIUINHBL.
Pasniensl (TeMbl) TUCIUIUIMHBI, U3y4aeMble B / cemecTpe(ouHas popma o0yueHus)

Konngectso uacos
Breayaut
AynuTopHas e
Ne HaumenoBanue paznenos (Tem) OpHas
Bcero pabota

pabora

JI 113 JIP CPC

1 OO1mye BOpOoCH! AMEKTPOXUMUYECKIX METO/IOB 4 2 ) ) 2
' UCCIICI0OBaHMS U aHAIN3a




[ToTreHMOMeTpHUYECKHE METO/IBI aHATU3A U 40 10 ) 20 10
HCCIIe IOBaHUS

Crioco0b1 pacueTa KOHIIEHTPAIH B 36 6 ) 10 20
HNOTCHIMOMETPHYESCKOM aHAJIN3E

O6111ie BOIPOCH BOJIBTAMIIEPOMETPHH.

Knaccuukanyus HHINKATOPHEIX SJIEKTPOIOB, IPEMEHAEMBIX B 27 8 - 10 19
BOJIETAMIIEPOMETPHHI

CoBpeMeHHbIC BapHAHTHI BOIETAMIIEPOMETPUHI 38 6 - 22 10
[pakTHyeckue aceKThl MOTCHIIHOMETPHIECKOTO 1 188 | 2 ) 6 10,8
BOJIbTAMIIEPOMETPHUUECKOTOMETOIOB aHAJIU30B

HUTOI'O no pasdenam oucyuniurvl 173,8| 34 68 71,8
Konrpoiss camocrositensHoi pabotsl (KCP) 6 - - - -
IIpomexyrounas arrectranus (MKP) 0.2 - - - -
[ToaroTroBka K TEKyIeMy KOHTPOIIIO - - - - -
OO01ast TPYAOEMKOCTb 10 TUCIATUTHHE 180 - - - -

[Mpumeuanue: JI — nekiuu, [13 — npaktudeckue 3austus / cemunapsl,JIP — mabopatopHbie
3anstusi, CPC — camocrositensHas paboTa cTyaeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTLIAHBI
2.3.1 3auaTud JeKIHUOHHOI0 THIIA

HaumenoBanwue pazena(TeMsr)

Copeprxanue pasnena(TeMbl)

®opma
TEKYIIEero
KOHTPOJIA

3

4

[EEN

.|O0mue
INEKTPOXUMHUUECKHUX
HCCIEIOBAHUS U aHaIu3a

BOTIPOCHI
METO/I0B

O6H_[I/IC BOHNPOCBIDJICKTPOXUMHUYCCKUXMCTOA0B

HCCIICAOBaHUS U
ananuza.Knaccugpukanus 31eKTpOXUMHYECKUX
METOJIOB aHAJIU3A.

YO

2. HOTCHHI/IOMeTpI/I‘{eCKI/Ie METOABI

aHaJIn3a U UCCJICIOBAHUA

HNonomerpusi(mipsimast noteHIoMeTpusi). OCHOBHBIE
nonoxenus Teopun MCO. Knaccuduxanus UCO.
Teopus memOpanHbsIxnoTeHInanoB ICO. OcHOBHBIE
xapaktepuctuku UCO. IToTeHIMoMeTpruieckue
n3Mmenenus ¢ MCO. TexHuKa SKCIIEpUMEHTA.
®dakTophl,

BIIHSIONIME HAa TPABUIIBHOCTD OTIPEICIICHHH.
[MTorpentHoCTs FOHOMETPUUYECKHX OTpeesieHni. Porb
noreHomMeTpru ¢ UCIB MOHUTOpPHHTE 00BEKTOB
OKpYXalomIel cpebl.
[MoTeHnOMETpHUECKOE
TIPUHIIUIIE] MeTo/a.

TUTPOBAHUE. Oo6mme
MeTton I'pana B
MOTEHIIHOMETPHYECKOM TUTPOBAHUU. Tunsl
MHIUKATOPHBIX AIEKTPOOB. OcobeHnocTH
CTEKJITHHOTO 3JekTpoma. Kpartkuii 0630p MeTonoB
HOTGHHI/IOMeTpI/I‘-IeCKOFO

TUTPOBaHUs (KHCTIOTHO-OCHOBHOTO,

OCaXJICHUSI, OKHCJICHUA-BOCCTAHOBJICHUS,

KOMIUTIEKCOO0pa3oBaHus).

3.|Crioco0bl pacyera KOHIEHTpALUH B
MOTEHIIMOMETPHYECKOM aHAJIH3e

Crioco0b1 pacueTa KOHIIEHTPAIIMHN B MOTEHIIMOMETPHH:
croco0®  TPaayupoOBOYHOTO  TpaduKka;  CIIOCOOBI
CTaHJapTHOM JI00aBKH (omHOM, JIBOMHOM,
MHOTOKPATHBIX); CII0CO0

pas0aBiieHHs U Ap.

P3




4.,1006mue BOTIPOCHI OOwmue BOINIPOCHI. ITousrtue o MNOJIsIpU3alMH.

BonbTamIiepomerpun. Knaccudukarus Konuenrpaunonnas noJrsipu3anus. CaoiicTBa
HHIUKATOPHBIX npenenbHoro Toka. llepeHampsbkeHue BBIIEICHUSA
9JIEKTPOJOB, HpUMEHSIEMBIX g|Bomopoxa. ITousTre o Toke oOMeHa. BrIBO ypaBHEHHS
BOJLTAMIIEPOMETPHH noJisipu3auuu. BennuuHa noTeHunana mosyBOJIHbL IS
CiIydasi CMEIIaHHOU MOJIApU3aluu.
Knaccmbnxauna MHAWKATOPHBIX 3JICKTPOOB,
MPUMCHACMBIX B BOJIbTAMIICPOMCTPUN
5. |Knaccuueckas nonsiporpadus Kitaccuueckas nossiporpadusi.
Oo61me TTOJIOKEHMS. YpaBaeHue UnpkoBuya.
PaznoBugHOCTH HOJSIPOTpadhUICCKOro
MeTona. IIpuinoskeHus MONApOrpadhuuecKoro MeTosa|
(onpe)leneHI/Ie quciia DJCKTPOHOB, IMPUHUMAIOIIUX|
yuacTtue B nmponecce BOCCTAHOBJICHUA-OKUCIICHUS
BCHICCTBA Ha OJBJICKTPOAC; MH3YUYCHHUC KOMIIICKCHBIX
COCINMHCHHH, N3Yy4YCHHUC SIBJICHUA
TayTOMETPUU; U3yUCHHUE CTPYKTYPhI COCTUHECHUIN).

6.|CoBpeMeHHBIE BapUaHThI CoBpeMeHHbIE BapHaHTHIBOIBTAMIIEPOMETPUHN -

BOJIbTAMIIEPOMETPHH. CUHyCOUAAJIbHAsA, IECPEMECHHOTOKOBAA, UMITYJIbCHAA.

Oco0eHHOCTH (POPMHUPOBAHUS aHATUTHICCKOTO
curHana.Amnepomerpuieckoe Tutposanue. I lpunuun
METOAA. KpI/IBBICaMHCpOMeTpI/I‘IeCKOFO TUTPOBAHMUAA.
H3menenne X04a KpUBbBIX THUTPOBAHUS B
3aBUCHMOCTH oT XapakTepa IPOTCKAHUSA
MMpO1ECCOB. PearenTr! B AMIICPOMETPUICCKOM
turpoBaHuu. Ilpumenenuen snektponos. Ilpunoxenue
aMIIEpOMETPUYECKOTO METOA.

7. | IIpakTrueckue acriekTbl |ABTomarusanus Metona I1T u BA.Tumsl
MOTCHIMOMETPUICCKOTO H| MTHIUKATOPHBIX 3JIEKTPOI0B,UCII0Ib3yECMbIX
BOJIbTAMIIEPOMETPUYECKOTOMETOIOB BOTHX METOJAX MCCIEIOBAHUS.

AHAJN30B. OcobeHHOCTH HPOOONOArOTOBKH 0OBEKTOB
OKpYyXarouieu cpenbl IS neiei
JJICKTPOXUMHYICCKOI'O aHaJIn3a.
2.3.2 3aHATHSA CEMHUHAPCKOro TUNA (MpaKTHYecKue /
CeMHHAPCKHE3AHATHS/JIA00paTOPHBIE Pad0ThI)
Ne ®opma
HaumenoBanue nabopaTtopHbIx paboT TEKYILEro
KOHTpPOJIA
1 3 4
1. |Omnpenenenue oCHOBHBIX XapakTepucTuk MCD. JIP
2. |lloTeHIMOMETpHUYECKOE OIpeesieHue Ccyab(haT-nHOHOB B Bomax cPb- JIP
CEIIEKTUBHBIM JJIEKTPOJIOM
3. |I[loTeHnnomeTpUYecKoe ompeneneHue GTOPUA-UOHOB B 3yOHON macte ¢ JIP
MTOMOTIBIO (PTOPHUI-CEIEKTUBHOTO AJIEKTPOIa
4. |IToTeHIOMETpHUYECKOE OIIpeNIeIIEHUE KOHCTaHT JHUCCOLAAIN JIP
(hochopHOIT KUCTOTHI

5. |MoHoMeTpuYecKkoe onpeaesieHne KabIHs B MOJIOKE. JIP

6. |OmpeneneHre  KOHIIGHTpallMK ~ X-MOHOB  METOJAOM  J100aBOK  C JIP

ucnosnbs3oBanueM NCH.

7. |U3ydyeHue 3aBUCMMOCTH aQHAIUTUYECKOTO CHUTHajda OT Pa3lIdYHBIX JIP

napamerpos B Merozie IBA

8. |MHBEepCHMOHHO-BOJIBTAMIIEPOMETPHUUIECKOE onpeaeneHue TSKEIIBIX JIP

METAJIJIOB HA BPALIAIOIIEMCS CTEKJIOYIIIEPOAHOM 3JJIEKTPOJIE METOAOM
IpaJyHpOBOYHOTO rpaduka




9. |/HBepCHOHHO-BOJIBTAMIIEPOMETPHUIECKOE. omnpeaeieHue TSKEIBIX JIP
METaJUIOB Ha BPAIIAIOUIEMCSl CTEKJIOYIJIEPOAHOM 3JIEKTPOAE METOJOM
CTaHJIapTHON 100aBKU

10. |IlHBepCHOHHO-BOJIBTAMIIEPOMETPHUECKOE ompeacieHue TSDKEJIBIX JIP
METaJUIOB B IIPUPOJHBIX U MUTHEBBIX BOAAX

11. |Bsi6op pabounx  yCIIOBUH onpeneacHus 3JIEMEHTOB pu JIP
MHOT'OKOMIIOHEHTHOM KOHIICHTPUPOBAaHUU

12. |lHBepCHOHHO-BOJIBTAMIIEPOMETPHYECKOE onpeeIeHue TSKEIBIX JIP
METAJUIOB B MUILEBBIX TPOJYKTAX

13.|Onpenenenue AHTUOKCUJIAHTHOU aKTHUBHOCTHU WHIUBUIYaIbHBIX JIP
AHTUOKCUJIAHTOB

14. |IHBepCHOHHO-BOIBTAMIIEPOMETPUUYECKOE onpeneIeHue TSKEIBIX JIP
METAJUIOB B MMUIIEBHIX MPOIYKTAX (CaMOCTOsATENbHAs paboTa)

[Mpumedanme — 3amura adopatopHoit padotsl (JIP), BemonHenue kypcosoro npoekra (KII), kypcoBoit
pab6otsr (KP), pacuerHo-rpaduueckoro 3ananus (PI'3), pacuerHoro 3ananus (P3), nanucanue pedepara
(P), acce (3), komnoksuym (K), Tectuposanue (T), ycrasiii onpoc (YO) u T.1.

st Bcex mabopaTopHBIX pabOT pa3paboTaHBl M yTBEPXKICHBI HA 3acelaHUU Kadeapsl
AHATMTUYECKON XMMUU METOJUYECKUE YKA3aHUS

2.3.3 IlpuMepHas TeMATHKA KYPCOBBIX padoT
KypcoBas paborta He peycMOTpeHa yu4eOHBIM IIJIAaHOM.

2.4 Tlepeyenb y4eOHO-METOAUYECKOIO oOecrmevyeHHs IS CAMOCTOSTEbHOW pPadoThl
00yuyauuxcst o JUCHUIJINHE

HepequL y‘IC6HO'MeTO,Z[I/I‘IeCKOFO obecneyeHus JAUCIUITIIIUHBIIIO

Ne Buxg CPC BEITTOJTHEHHUIO CaMOCTOSTEIEHOW pabOTHI
2 3
IIpopaboTtka yuebHoro |[lromko T.I'., BoponoBa O.b.,Huxomaesa H.A., Kouwmmu B.B.

(TeopeTHyecKkoro) Marepuaia

[ToTeHIHOMETPHYECKHE METO/IBI B aHAIH3e OOBEKTOB OKPYXaroIeh cpemsl /
Kpacuonap: U3natenscko- nonurpadudeckuii uentp Kyol'y, 2014, 124 c.
[ronko T.I'., Boponosa O.b., Konmun B.B., Konmmnalx.H.
WHBepCHOHHASBOIBTAMIICPOMETPHS B aHaiu3e MHIIEBBIX
npoxayktoB / Kpacaomap: Tumorpagus OOO «['K Ampramokey, 2015, 190 c.

OOBEKTHI OKPYKAIOILEH Cpellbl U UX aHAJIUTHYECKUH KOHTPOJIb B 2-X TOMax /
nop pea. T.H. Illexosuosoii. . — Kpacuomap: Apt- Oduc. — 2007

Brmonnenne
MHIUBUAYATBHBIX PACUETHBIX

3aJaHUH u
MIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

Hioonko T.I., BoponoBa O.b..Hukonmaeea H.A., Koumun B.B.
[MoTeHMOMETPHUYECKHE METOBI B aHaIn3e OOBEKTOB OKPYKAroUleh cpempl /
Kpacuonap: U3natenscko- nonurpadudeckuii uentp Kyol'y, 2014, 124 c.
Ironiko T.I'., Boponosa O.b., Konmun B.B., Konmmnalx.H.
WNHBEepCHMOHHASBOIBTAMIIEPOMETPHS B aHAJIM3e MTHUIIEBBIX
npoxykroB / Kpacuonap: Tunorpagpust OOO «I'K Anbsrantokey, 2015, 190 c.
OOBEKTHI OKPYKAIOIIEH CPeNlbl U X aHATUTHYECKHUIA KOHTPOIIb B

2-x tomax / mox pex. T.H. IllexoBuosoii. . — KpacHomap: Apr-Oduc. —

2007

VY4yeOHO-MeTOANYECKIE

Marepuaibl I CaMOCTOATEIbHOW pabOThl OOYYAIOIIMXCS W3

4KCJIa MHBAIM/IOB U JIUL C OTPAaHMUYEHHBIMUA BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasnsroTcst
B (hopMax, alalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3[JOPOBbS U BOCIIPUATHS HHPOPMALIUU:
JUid U1 ¢ HapyILIEHUSIMU 3pEHUS:



—B MEYaTHOM (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe AJIeKTPOHHOTO JOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B IIe4aTHou Qopme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JInst aun ¢ HapyIIeHUSIMU OIIOPHO-ABHUIaTEIFHOTO amapara:
— B meyaTHoU (hopme,

— B (hopMe 31eKTPOHHOTO JJOKYMEHTA.

JlaHHBIA TIEpEeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
oOyJaronmxcs.

3. O6pa3oBaTe/IbHbIE TEXHOJIOTHH, IPUMEHsIEMble IPH OCBOCHHH JMCIHUIIJIMHbBI (MOAYJIfA)

B cootBerctBuu ¢ TpedboBanusmMu OI'OC BO peanuzanusi KOMIETEHTHOCTHOTO TOAX0/1a
MpeyCMaTpUBAeT HMCIOIB30BAaHUE B y4EOHOM IMpOIECCe aKTHBHBIX M HMHTEPAKTUBHBIX (hopMm
IIPOBE/ICHUS 3aHATHH.

Opranuzanusg H3y4eHHMs Marepuajla Kypca OCYLIECTBIISETCS Ha OCHOBE CHUCTEMHO-
JeSITeIbHOCTHOTO TOJX0Ja U MO3TAHOrO (JOPMHUPOBAHUSA YMCTBEHHBIX JAeHcTBHM. Jlekuuu n
nabopaTOpHBIE 3aHATHS CIIOCOOCTBYIOT (OPMHUPOBAHUIO Yy CTYJIEHTOB 0a30BBIX 3HAHWH,
OCHOBHBIX MBICIIMTENIbHBIX OIEpaluii, pa3BUTHUIO JOTMKHU. JIEKIMHM HOCAT MOTHUBAL[MOHHO-
MO3HABATENBHBIA XapakTep; J1a0OpaTOpHbIC 3aHATHS SIBISIIOTCS CAMOCTOSITEIBHBIMH U HMEIOT
IpOoOJEMHO-TIOUCKOBBII  XapakTep. Ilpu BbImoNHEHHH 1a0OpaTOpHBIX paboOT peanusyercs
TBOpUECKass JAEATEIbHOCTh  CTYAEHTa, pa3BUBACTCSI KOMMYHHMKAaTHBHAsi  CIIOCOOHOCTb,
pa3BUBAIOTCSI  HAaBBIKM  apTyMEHTUPOBAaHHO  BBIpaXKaTb  CBOM  MBICIM U HaBBIKU
9KCIIEPUMEHTAIbHONU pabOThI.

Jis nosbimieHuss 3QQPEKTUBHOCTH Y4EOHOIO Ipolecca MCIOJIb3YITCS CIeayroIue
oOpa3oBaTeNbHbIE TEXHOJOTUHU: NH(OPMALMOHHO-PA3BUBAIOIIME TEXHOJIOIUH, HAaIIPaBJIEHHbIE HA
¢dbopMHpOBaHHE CHCTEMbl 3HaHUI, 3allOMMHAaHHE U CBOOOJHOE ONEPHUPOBAHHE HMH; METO]
MpOOJIEMHOTO U3JI0’KE€HUsl MaTepuana. JlJis yCHEeIHOro OCBOEHUS AUCLUMIUIMHBI CTyJEHTam
HE00XO0/AMMO OBJIAJIETh HABBIKAMU MPOBEAECHUS MOUCKAa HEOOXOAMMON HaydyHOH MH(popManuu B
¢donnax 6ubarorexu. [y 3aKpemieHus] MOJyYeHHBIX TEOPETUUYECKUX 3HAaHUW U MPaKTUYECKUX
HaBBIKOB U C 1IeJIbI0 TPOPECCHOHATBLHON OPUEHTAIIMH MPEAYCMOTPEHBI CEMHUHAPBI-DKCKYPCUU Ha
MPeANpPUATHIX TOPOJa.

[Tpu BBIONIHEHNH 1a00PATOPHBIX PabOT U BO BpPEMS CAMOCTOSITEIbHON pabOThI CTYAEHTHI
MPOBOAAT pa3dop MpakTUYECKHX 3a7ad KaK CaMOCTOATEIbHO, TaK W PEHIaloT MpOoOJIEeMHbIE
CUTYyallUH B COCTaBE MaJbIX IPYIII.

JUis MHBaJIMJIOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI PEATU3YIOTCS
UHIUBUAYAJIbHbIE  OOpa3oBaTelbHbIE  TEXHOJOTHUH, KOTOpbIE  TO3BOJISIOT  IOJHOCTBIO
WH/IMBUYAIM3UPOBATh COJEPXKAHUE, METOAbl M TEMIIbl Y4eOHOH JeATeNIbHOCTH HWHBAIUAA,
BHOCHUTH BOBpEMsI HEOOXOANMbBIE KOPPEKTUBBI, KaK B J€ITEIbHOCTh CTYy/€HTAa-UHBAIN/IA, TaK U B
JESATENBHOCTD NIPENOJaBaTENs.

4. OueHOYHBbIE CPeACTBA /UIA TeKyIIero KOHTPOJSA YCHeBAeMOCTH M NMPOMEXYTOYHOI
arrecTanuu
OreHOuHBIE CpescTBa MpeaHa3HAueHbl Ui KOHTPOJSL M OLIEHKH 00pa3oBaTeNbHBIX
JOCTHKEHUM 00ydaroluxcsi, OCBOMBIIMX HporpamMmy y4yeOHOM JuCHUIUIMHBI «OCHOBBI
NEKTPOXUMUYECKUX METOJIOB aHATIU3A».
OneHouHble CpeACTBa BKIIOUYAIOT KOHTPOJIBHBIE MaTepUalIbl UIsl IPOBEACHHUS TEKYIIEro

KOHTPOJIA B OopMe Pa3sHOYPOBHEBBIX 3aJaHHM, pacueTHbIX WJIMTBOPYECKUX 3aJaHHUM, OTYETOBIIO
n1a0opaTOpHBIM paboTaM U MPOMEKYTOYHOI aTTecTalMu B (hopMe BOIIPOCOB U 3a/I1aHUM K 3aUeTy.

CTpyKTypa OLlEeHOUYHBIX CPEACTB /ISl TeKYIeH U MPOMeKYTOYHOM aTTeCTAlMU

HanmenoBanue
Ne KoHnTponupyemsie Kon kouTponupyemoit OLIEHOYHOT'OCPEICTBA
n/m pas3eibl (TeMbl) KOMIIECTEHITNH (MITH ee




JACLUIIAHBI 4acTH) Texymumi [IpomexyTto
KOHTPOJIb YHAsaTTeC
TaIus
OO6mme BOTIPOCHI BOMpocCH! 1-3 u3
1  PIEKTPOXHMHUYECKHUX [K-3 YO HepevHs BOIPOCOB
METO/IOB HCCIIeIOBAaHUAH TK-5 AL 334€Ta
aHaIn3a
[loTeHIHOMETpUUECKHE BOTIPOCHI 4-7,9-
METOBI aHanmm3a u IK-3 12 13 mepeuns
ICCIIE OBAHMUS TIK-5 JIP 1,2,4-11 BOMPOCOB 715
3agera
CriocoOBI pacuera BoMpoc 8 u3
KOHLICHTPALIHH B IK-3 nepeyHs
[IOTEHLIUOMETPUIECKOM [K-5 BOIIPOCOB IS
QHAITU3C 3aqera
Oo61HUe BOTIPOCHI Bompock! 13-
BOJIETAMIICPOMETPHH. [K-3 19,29 u3
Kraccudukaums IIK-5 nepeuHs
MHIMKaTOPHBIX BOTIPOCOB ZTA
PJICKTPONOB, 3ayera
[IPUMEHSEMBIX B
BOJIETAMIIEPOMETPUH
Knaccuueckas Borpocsl 20-23u3
mosisiporpadus IK-3 nepeyHs
IK-5 BOIIPOCOB JIJIsSt
3agera
CoBpeMEHHbIE BAPUAHTHI BoOMpockl 24-28u3
BOJIETAMITCPOMETPHH. IK-3 MepeYHS
IK-5 BOIIPOCOB JJIsA
3agera
[IpakTH4YecKreaceKThII Bonpocsr 12,
OTEHLIMOMETPUYECKOTO U IK-3 29-34 u3
BOJILTAMIIEPOMETPHUUEC IK-5 JIP 3,12,13,14 —
KOTOMETO/I0OBAHAIH30B.

BOTIPOCOB IS
3a4era

IToxazaTenu, KpUTEPHUHU U LIKAJIA OLEHKH CHPOPMHUPOBAHHBIX KOMIIETCHIMI

Kon CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIIETCHIIMY TUITAHUPYEMBIMpE3yIbTaTaM
HaNMEHOBAHHE 00y4eHHsI U KPUTEPHUSIM MX OILICHUBAHUSI
KOMIETEHINH HIOPOTOBBIN 6a30BbIi IIPOJBUHYTHII
Ornenka

Y 10BIETBOPUTETHHO/3aUTE Xopo1io/3a4TeHo OTiIMYHO/3a4TEHO

HO
I1K-5 3naem TeopeTHdecKHe U 3naem 3naem
crocoOeH METOJI0JIOTHIECKHE TEOpeTHIECKHe TEOPETHIECKHE u
MIPUMEHST OCHOBBI JIICIUTIITHHBI U | METOJOJOTHYECKHE METOJ0JI0TNYECKHE
OCHOBHBIE HaTIpaBJICHUSA pas3BuTHs OCHOBBI OCHOBBI JMCIMIUINHBI
3aKOHBI COBPEMEHHBIX JMCIUTITHHBI u HalpaBJICHUs
3aKOHOMEPHOCTH SIEKTPOXUMUIECKUX HAalpaBIeHUs pasBUTHS
pa3BHUTHS METO/IOB aHAJIN3a pa3BUTHS COBPEMEHHBIX
aHAITNTHYECKON COBPEMEHHBIX EKTPOXUMHUUECKUX
XMMUH IpU INEKTPOXUMHUUECKH METOJIOB aHanu3a;
aHanu3e X METOJIOB aHAJIN3a,; JIEMOHCTPUPYET
MIOJTY4EHHBIX JEMOHCTPHPYET 3HAHMS
pe3yabTaToB CIIOCOOHOCTB MHOTOYPOBHEBBIX

yCTaHaBINBaTb MEKANCIMIUTNHAPHBI




CBSI3b: CBOICTBa X CBsI3el

o0beKTa —  METOQ

aHaJIM3a
Ymeem HCTOJIb30BaTh Ymeem Ymeem
3HAHUS B obnactu HCIIO0JIb30BaTh HCII0JIh30BATh
COBPEMEHHBIX 3HaHUSA B 00JIaCcTH 3HAHHS B obOmactu
AIEKTPOXUMHUIECKUX COBPEMEHHBIX COBPEMEHHBIX
METOI0B aHaJIM3a IUISL | DIIEKTPOXUMHUYECKH IIEKTPOXUMUYECKUX
HCCIICIOBAHUS TIPOIIECCOB, X METOJIOB aHajin3a METOJI0B aHaJIM3a JJIs

MPOTCKAOIIUX B CJIOXKHBIX
CUCTCMax u KOHTPOJIA
COACPIKaHUS KOMIIOHEHTOB

B 00BEKTaX OKpYKaromeH

JJIA HCCIICA0OBAHUA
nmpoueccos,

TIPOTEKAIOINX B

CJIOKHBIX CHCTEMaX

HCCIIeJOBAaHM
MIPOLIECCOB,
TIPOTEKAFOIITUX
CIIOXKHBIX CHCTEMaXxX U

cpebl u KOHTPOJIS KOHTPOJIS
COJICPXKAHUS COJIepIKAHUS
KOMITOHEHTOB B | KOMIIOHCHTOB
0o0BeKTax o0BeKTax
OKpy>Karouiei OKpy>Karoen
CpeIbl;, CpCIbl,;
JEMOHCTPHPYET JIEMOHCTPHPYET
yMEHHE yMeHHe
apryMeHTHPOBATh apryMeHTHPOBATh
COOCTBEHHYIO COOCTBCHHYIO TOUKY
TOYKY 3PCHUS 3peHus, HAXOIUTh
MyTH petieHus
MMO3HABATEIbHBIX
3aj1a4
Braoeem HaBBIKaMHU Braoeem Braoeem HaBBIKAMH
NPaKTHYECKOTO HaBBIKAMU MPAKTUIECKOTO
MPUMEHEHHUsS] COBPEMEHHBIX MPaKTHYECKOTO MPUMEHEHHS
AHATUTHYCCKUX METOJ0B K NPUMEHEHUS COBPEMEHHBIX
aHaInu3y 00BEKTOB COBPEMEHHbBIX AHATTMTUYECKUX
OKpYIKaroIIeh cpeibl AHATUTHYCCKUX METOJIOB K aHaIu3y
METOJIOB K aHAJIU3Y 00BEKTOB
00BEKTOB OKpYXaromIei
OKpYy Karouiei cpenpl;
Cpenbl; JIEMOHCTPUPYET
JEMOHCTPHUPYET MHOTOCTOPOHHOCTh
CIOCOOHOCTH K | TIOJXOMOB,
MHOTOACIICKTHOMY MHOTOACIIEKTHOCTh
00CYXIEHHIO o0cyXxaeHus
mpobiem mpobiem
IK-3 3naem IPUPOIY u | 3naem mpupony u 3naem IPUPOTY u
croco0eH 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
MIPOBOJTUTH (dhopmMupoBaHus (dhopmupoBaHus (dhopMHupOBaHUSL
paboty o AHAJTUTHYECKOTO CHTHAla B AHAJTUTHYIECKOTO AHATUTHYECKOTO
ONTUMHU3AIMH Pa3IMYHbBIX CUTHaJIa B | CHUTHaia
CYIIECTBYIOIINX ANMEKTPOXUMHUIECKUX Pa3IHYHBIX Pas3IUYHbBIX
METOJIOB U METOJ[ax aHaInu3a 3IEKTPOXUMHUIECKU 3IEKTPOXUMHUUECKHAX
METOTUK X METOJIaX aHAJIH3a; METOJIaX aHallN3a;
aHanmn3a CIIOCOOBI JIEMOHCTPUPYET
BEIIIECTB, BBISIBJICHUS YMEHHUE
MaTepHaJIOB, 3HAYUMBIX apryMeHTHPOBaTh
MPOAYKIIUH C (akTopos, COOCTBCHHYIO TOYKY
HCIIOJIb30BaHHEM OKa3bIBAIOLINX 3peHus, HaXOJIUTh




TEOPETHYCCKHUX BIIHSHUE Ha | myTH pelieHus
3HAHWH U AHATUTHYECKUI MMO3HABATEIBHBIX
MIPAKTHIECKUX CUTHAI ¥ | 3a1ad, TEOPETUYECKU
HaBBIKOB B MPAaBUIBHOCTh MIPOCIICIKUBAS CBSI3U
obactu OTIpeIeIeHUs CBOWMCTBO 00BEKTA —
AHATUTHYIECKOH aHaJInTa 0COOEHHOCTH METOo/Ia
XUMHUH aHaIu3a
Ymeem mnposectu ananus Ymeem IIPOBECTU Ymeem TIPOBECTH
COCTOSIHUS BOTIpOCA, aHaju3 COCTOSIHUS aHaIu3 COCTOSTHUS
HCTIOB3Ys JUTEepaTypHBIC BOIIPOCA, BOMNPOCA, UCIOJB3YS
UCTOYHUKH, HCIIOJIB3Ys JIUTEPATYPHBIC
MPOBECTU OLIEHKY U BbI60p JIUTEPATYPHBIC HUCTOYHUKHU,; IIPOBECTU
HEOOXOMMOT0 000PYI0BAHHUS HUCTOYHUKH; IPOBECTU OIICHKY HBBIOOD
H OLICHKY UBBIOOD HEO00X0IUMOTO
BCIIOMOTATENbHBIX CPEICTBIIA HEOOX0UMOT0 obopynoBaHus u
TIPOBEICHHS 000pyI0BaHUs u BCIIOMOTaTEIbHBIX
HCCIICIOBAHMIA; BCITOMOTATEbHBIX CpenCTB TSt
TIPOBECTH BHIGOD, CpelCTB JUIL | TIPOBEICHUS
MPOBEPKY pa6OTOCHOCO6HOCTI/I MIPOBCACHUA HCCJ'IG,I[OBaHHﬁ; IPOBECTHU
CTaHJapTHOM METOAMKH | MCCIIEJIOBaHUH; BBIOOD,
aHajau3a 3aJJaHHOTO IIPOBECTH BBIOOP, HIPOBEPKY
obpasia TIPOBEPKY paboTocIocOOHOCTH U
paboToCoCOOHOCT U U aIaITannio
aJanTaIu METOIUKH aHau3a
METOJUKH aHaIM3aUIsl | JJIs 3a7]aHHOTO
3a7]aHHOTO oOpas3iia; MIPOBECTH
oOpasia CPaBHHUTEIILHBIN aHATIH3
METOIUK
aHaM3a o0BeKTa
HCCIICIOBaHMS HBBIOPATh
ONTUMAITEHYIO
METOJINKY
Bnaoeem HaBBIKAMH Bnaoeem naBbikamu Bnaoeem HaBBIKAMU
MIPOBEACHUS HCCIICIOBAHUIT MIPOBEACHUS MIPOBEICHUS
aHaju3a, OCHOBaMH HCCIICJOBAaHUHN U | HCCIIeIOBaHUI u
IUTAHUPOBAHUS KCIIEPHUMEHTA aHaju3a, OCHOBAMH aHau3a, OCHOBaMH
u TUTAHUPOBAHUS TUTAHUPOBAHHUS
NPOBEACHUSI HEOOXOAUMBIX JKCIICPUMEHTA U | DKCIIepUMEHTA u
pacdeToB POBEICHHUS MIPOBEACHUS
HEOOXOUMBIX HEO0OXOIUMBIX PacUETOB;
pacueTos; JIEMOHCTPHUPYET
CITIOCOOHOCTEIO CIIOCOOHOCTD
aanITHPOBATh aJanTUPOBaTh
HM3BECTHBIE CTIOCOOBI CTaHJAPTHYIO METOAHUKY
MIPEIOATOTOBKU OTIpEICIICHUS aHAJIHTA
o0beKTa K K
BBIOpaHHOM HCCIeyEMOMY
CTaHJApTHON 00bEKTY
METO/IMKE aHaTnu3a

TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIU UHbIEe MATePHAJIbl,He00X0AMMBbIEJIS OLlEHKH
3HAHUH, YMEHHH, HaBBIKOB M (MJIH) ONBITAAESATEJbHOCTH,XaPAKTEPU3YIOIIUX ITAMNbI
(popmupoBaHus KOMIIETEHIMH B IpoLecce 0CBOCHUA00Pa30BaATEILHOMIIPOIPAMMBI

Texkymuii KOHTPOJIb IPOBOAMTCS IyTEM HPOBEIEHUS OINPOCOB CTYIACHTOBBXOJE
1ab0opaTOPHBIX 3aHATUM, B opMe cobeceloBaHus MPH 3alUTe  JTabOPaTOPHBIX pabot, u
c/1aue KOJIJIOKBUYMOB.

IIpumepnwiii nepeuens 80npocos, 0OCyHcoaemMvlx npu 3auumax 1ab6opamopHsuix pabom,
U 0 N0O20MOBKU K KOMIOKEUYMY no pasdeny «llomenyuomempuyeckue memoovl ananuza u
UCCe008AHULY:

1.Knaccudukanus 31eKTpOXUMUYECKIX METOJOB aHAIH3a.

2. llonsaTHe O TOMYNPOHHUIIAEMOW MeMOpaHe KaK Ba)KHEHINIEH COCTaBHOW 4YacTH



MOHCENEKTUBHOTO 3JeKTpoia. [IpnyrHbl BOSHUKHOBEHUS AU(PPY3HOHHOTO MOTEHIHAA.
3.D7eKTpOoIbl CPaBHEHUS, MX XapaKTEPUCTUKU U OCOOCHHOCTH ITpuMeHeHus B D XMA.

4. OcHoBuble xapaktepuctuku HWCD. CnocoObl onpeneneHus Kod(QPHUIIMEHTOB
cenektuBHOCTH CD. Onpenenenue npezaesia 00HapyKeHUsI.

5. Knaccudukamus UCD. Xapakrepuctuka nepsuynbix MC3O. Xapakrepuctuka UCD ¢
KUAKUMH ~ MeMOpaHamMu.  XapakTepUCTHKAa  CEHCUOWIM3MPOBAHHBIX  HMOHOCEIEKTHUBHBIX
AJIEKTPOZOB (Ta304yBCTBUTEIBHBIX, (DEPMEHTATUBHBIX). DTOPUI-CEIEKTUBHBIA 3JIEKTPOJ, €ro
0COOCHHOCTH U NIPUMEHEHHUE.

6. TexHuka skcrnepumenTa npu padore ¢ MCO. ®axkTopsl, BAUAIONIME Ha IPABUIBHOCTD
onpeaeeHui pu ucrnoias3oBanuun MCH.

7. IlorpemHocTb MOHOMETPUUCEKUX ONPEICICHUN.

IIpumepHnulii nepeuensb GONPOCO8 ONs 3aujumMbl 1AOOPAMOPHBIX pabOm NO  pazoeny
«Bonvmamnepomempuueckue memoovl aHanu3a u UCc1e008anusy

1. ITonsiTue 0 moNSApU3ALUH IEKTPOAA.

2. MexaHu3M KOHIIEHTPALMOHHOM NOJIspU3aIiy.

3. YpaBHeHHE KOHLIEHTPALMOHHON MOJSIPU3ALMH AJIS Clydast TBEPAOrO 3JIEKTPOAA.

4, CBolicTBa MPEACIBHOTO TOKA.

5. YpaBHeHHE KOHLIEHTPALMOHHON MOJISIPU3aLMU s CiTydas 00pa30BaHMsI aMallblaM.

6. Ilepenanpspkenue. O6mue nonoxenus. Ilepenanpspkenue BblIeICHUST BOAOPOAA.
Teopuu, 00BsICHSIOINE BOSHUKHOBEHHE TIEPEHAIIPSKEHUS BBIICTICHUST BOJOPO/IA.

7. Ilpenensusiii Tok Ha PKD. YpaBuenue MnpkoBrya, €ro aHajiu3 v IpUMEHEHUE.

8. OOpatuMble 1 HEOOPATUMBbIE FTEKTPOIHBIE TPOLIECCHI.

9. Tunbl MUHAUKATOPHBIX IEKTPOAOB, UCIOIb3yEMBIE B BOJIBTAMIEPOMETPUH.

10. OOocHoBanue BbIOOpa SUCHKHM TIpU TPOBEIACHHUU BOJBTAMIIEPOMETPUUYECCKHUX
UCCIIEIOBaHMSIX.

B pasnene «Cnocobwr pacuema xonyenmpayuu 6 nomeHyuoMempuieckom anaiuzen s
OILICHKH 3HAHWI, YMEHUH, HaBBIKOB, XapaKTePU3YIOMINX ATarbl (JOPMUPOBAHUS KOMIIETEHIIUN B
mpolecce  OCBOGHHMs ~ 00pa3oBaTeNbHOM  MPOrpaMMBbI,  NPEIYCMOTPEHO  BBIMIOJHEHUE
MBOPUECK0203A0AHUS/PACHEMHO20 3A0AHUsL, TICTTEI0 KOTOPOTO SBJSETCS HA OCHOBE TOMYyYSHHBIX
TEOPETUYECKNX 3HAHUI TPOBECTH OOOCHOBAHHBIN BHIOOp crmocoba pacueTra KOHIEHTPALUU
OTIpeIeNIIeMOr0 KOMIIOHEHTa B 00beKTe (110 3aJaHuIo0 npenojaBatess). [Ipu BEIOTHEHUH 3TOTO
BUJIa pabOTHI CTYIEHT CAMOCTOSITENILHO MPOBOIUT MOUCK METOJIUKH OMpe/esieHNs] KOMIIOHEHTa,
IUTAHUPYET SKCIIEPUMEHT, MOJIyJaeT IKCIIEPUMEHTATIbHBIC JAHHBIE M IIPOBOJIUT PACUYETHI. 3aluTa
PE3yNbTAaTOB TBOPUECKOTO 33/IaHUs TPOBOAUTCSA B TpyIMIe B popMe YCTHOTO JOKIAa.

Ipumepvr mem meopueckoeo 3adanusi. - OoNpenelieHne GTOPUA-UOHOB B MUHEPATHHBIX
BOJAX; - ONpeAeNieHUEe MeIU B BHHAX; - OMpeJelieHne KaabIUusl B MOJAETBHBIX CMECIX METOI0OM
MHOTOKPATHBIX T00aBOK.

[TpoBenenne xoHmpobHblX pabom TO3BOISET OLICHUTH CTENEHb U TIyOMHY YCBOCHHS
TEOPETHIECKOT0 MaTepHajia, CIIOCOOHOCTh JIOTHYHO, IPAMOTHO W YETKO H3jaraTh MaTepHall,
omepupys TEepMUHAMH H3ydaeMoW AUCHUIUIMHBL. B pasnene «BompTammepomerpudeckue
METO/TbI aHAJTH3a» TIPETYCMOTPEHO BHITIOJTHEHHE JIBYX KOHTPOJIBHBIX PadoT:

KOHTposbHass pabora 1 Brmowaer warepuan pazaenoB  «OOmme  BOMPOCHI
BoJIbTaMIiepoMeTpun» u «Knaccuueckast momisiporpadus»,

KOHTpOJbHas paboTa 2 — «CoBpeMEeHHbIE BapUaHThI BOJIHTAMIIEPOMETPHI.

Breimonnenue o00yJaromMMcs KOHTPOJBHBIX PA0OT JEMOHCTPUPYET OCBOCHHE UM
crenyrmux npodeccuoHanbHbXx kKommneteHmii — [1K-3, TTIK-5.

[TepeueHs BOMPOCOB ISt MIOATOTOBKH K KOHMPOAbHOU pabome 1.

1.ITonsiTHE O ONSIPU3AIIUN

2. MexaHu3M KOHIIEHTPAIIMOHHOMN MOJISIPU3AIIAHN.

3. YpaBHEHHUE KOHIICHTPAIIMOHHOM MOJSPU3ALIAN IS Cydas TBEPAOTO IEKTPOIa.

4. CBolicTBa MpeACIBHOTO TOKA.

5. YpaBHEHME KOHIICHTPAIIMOHHOM MOJSPU3ALNU JIs CIydas 00pa30BaHUs aMaiblraM.



6. Teopust KoHBEKTHBHOU U Py3un.

7. llepenanpspkenue. OOmue mnonoxenus. llepeHanpspkeHue BbIICTICHHUS BOAOPOA.
Teopuu, o0BsCHSIONINE BOSHUKHOBEHHE TIEPEHAPSKEHUS BbIIEJICHHS BOJOPO/IaA.

8. Kiaccuueckas mnomnsporpadus. OOmuii BUI U XapaKTEpPUCTHUKA BOJbTaAMIIEPHOM
KpUBOW B KJaccH4yeckoi monsgporpaduu. BrnmsHue mporecca BBIICNCHHS KUCIOPOJa,
PacTBOPEHHOTO B 3JIEKTPOJIMUTE, HA MOSIPU3ALMOHHYIO KPUBYIO.

9. llpenenpHsiii Tok Ha PKD. YpaBHenne nbkoBuya, ero aHajiu3 U MPUMEHCHHUE.

10. O6paTumble U HEOOPATUMBIE SJCKTPOIHBIE IPOLIECCHI.

11. Tonsaporpaduueckre MaKCUMYMBI.

Ilpumep dunema konmponwvrot pabomwi 1.
BAPUAHT 1

1. Tepenanpsoxenune Boiaenenus Bogopoaa. Teopuu, 00bICHSIONIME TPOLECC
[IepEeHAIPSKEHUSI BBIICIICHUS BOJIOPO/A.

2. Ypasnenue Mnbkopuua mis ciaydas PKD. Ananus ypaBHeHuS.

[lepedyeHp BOPOCOB [Tt MOJATOTOBKH K KOHMPOIbHOU pabome 2.
. Ocuunorpaguyeckas nosisporpadus.
. KBanpaTHOBOTHOBasAIepeMEHHOTOKOBAs TTOJIsIporpadus.
. ITHBepCHOHHBII BOIbTaAMIIEPOMETPUUECKUN aHAIIU3.
. CuHycouanbpHas epeMeHHOTOKOBast moJisiporpadusi.
. UmnrynbcHas monsiporpadus.
. UnaukaTopHbie 37IEKTPO/IBI B BOJIBTAMIIEPOMETPHUU.
. O6ocHOBaHUE BHIOOpA TUEHKH B METOIE BOJIBTAMIIEPOMETPHUH.
. [Ipumenenue nonsporpapuu Mpu U3y4eHUH KOMIUIEKCHBIX COEIMHEHUH, CTPYKTYpPHI
OpPraHUYECKUX COCAMHEHUH, SIBJICHUS TAYTOMETPUU OPTaHUUYECKUX COSAMHEHUN.
9. IlpuHIMIBEI aMIEPOMETPUYECKOTO TUTPOBAHUS.
10. KpuBbie aMIiepoMeTpHIeCcKOTr0 TUTPOBAHHUS.
11. IlpunoxxeHue MeToZa aMmnepomMeTpuueckoro TuTpoanus (onpenenenue [1P ocanka,
OIIpeIeNIEHNE KOHCTAaHT HECTOMKOCTH KOMILIEKCHBIX HOHOB).

coONOoO O~ WN -

Ipumep bunema koHmpovLHOU pabomol 2.

BAPUAHT 1

1. Ocobennoctu (GopMHUPOBAHUS aHAIUTHYECKOTO CHUTHAIAa B METOJE CHHYCOMJIAIbHOM
BOJIbTaMIiepoMeTpuu. I[IpuMeHeHHe CHHYCOMJIANbHOM BOJIBTAMIEPOMETPUM Ul H3YYEHUS
AIIEKTPOXHUMHUYECKHX ITPOIIECCOB.

2. KpuBble amMrepoMeTpu4eckoro TUTpoBaHus. M3MeHeHne Xo/Jja KpUBbIX TUTPOBAHUS B
3aBHCUMOCTH OT XapakTepa MPOTEeKaHUs MPOLIECCOB.

Kpumepuu évicmasnenus oyeHOK npu nposeoeHuu mexkyujeco KOHmpoas ycnesaemocmu —
KOJLIOK8UYM/KOHMPONbHASA paboma:
OYeHKa «OMIUYHO».TIYOOKHE WCUEPIBIBAIONIME 3HAHUS MaTepuana, JIOTHYECKU
MocleI0BaTeIbHbIe, TOJTHBIC, MPABUIbHBIE M KOHKPETHBIE OTBETHI HA BOIPOCHI
OWJIeTa; UCTIIOIb30BaHUE B HEOOXOAMMOM Mepe B OTBETaX TCPMUHOJIOTHN JUCIHILTUHEL,
MIPEJICTABICHHON B PEKOMEHTyeMBIX YICOHBIX TIOCOOUSX M IOTIOJTHUTEILHOU JTUTEPATYPE;
OYeHKa  «Xopowioy.TBEPABIE W  JOCTATOYHO  TIIOJIHBIE  3HAHHWS  MarepHaa,
MocIei0BaTeIbHbIe, TPABUIbHBIC, KOHKPETHBIC OTBETHI HA MOCTABJICHHBIE BOMPOCHI, MOTYT OBIThH
JOITYIIIEHbl HECYNMIECTBEHHBIC HEIOYEThl B OTBETAaX W HE3HAYUTCIIbHBIC HAPYIICHHS JIOTHKH
W3II0KEHUS MaTepuana,
OYeHKa «y0061emeopumenbHo»:3HaHNe W TIOHMMaHHEe OCHOBHBIX MaTepHalia, Haludue
HECYIIECTBCHHBIX ommmnoOoK (He 6osee 50%) mpu HECITOCOOHOCTH UX MOCIIEAOBATCIBLHOTO U
JIOTHYECKOTO U3JI0KCHHUS, BHI3BIBACT 3aTPYAHEHUE UCIIOIB30BAHUE TEPMUHOJIIOTUH TUCIUILTHHEI;
OYeHKa  «HeyO08IemeopumenbHo» HEIOHUMAaHHe  CYIIHOCTH  BOINPOCOB, TIpyObIe
CYIIECTBEHHBIC ONIMOKHA B OTBETE, OTCYTCTBUE CIIOCOOHOCTH K MHUCHMEHHOMY H3JI0KECHUIO
MaTepuana.



33‘{eTHO-3K3aMeHaHI/IOHHLIe MaTepHuaJabl AJsd HpOMe)KyTOqHOﬁ aTTeCTallumn (3aqu)

Bonpocut ons noocomoexu k 3auemy:.

1.Knaccugukanus 371eKTpOXUMHUUYECKUX METOJI0B aHAJIN3A.

2. llonsaTHe O ™OMYNPOHUIIAEMOW MeMOpaHe Kak BaKHEWIIEH COCTaBHOM YacTH
MOHCEJIEKTUBHOTO AeKTpoa. [Ipuunnbl Bo3HUKHOBEHUS AU (D PY3MOHHOTO MOTEHIIMAIA.

3.D7eKTpOoIbl CPaBHEHUS, MX XapaKTEPUCTUKU U OCOOCHHOCTH ITpuMeHeHus B D XMA.

4. Ocnouble xapaktepuctuku HCD. Crocobbl ompeneneHust Kod(h(UIHMEHTOB
cenextuBHOcTH MCD. OnpeneneHue npezena 0OHaApyKEHHUS.

5. Knaccudukamus UCD. Xapakrepuctuka nepsuynbix MCO. Xapakrepuctuka UCD c
KUJIKMUMH ~ MeMOpaHaMu.  XapakTepUCTUKAa  CEHCHUOWJIM3MPOBAHHBIX  HMOHOCEIEKTHBHBIX
AJIEKTPOOB. (Ta304yBCTBUTEIBHBIX, (pepMEHTATHBHBIX). DTOPUI-CETEKTUBHBIN AIIEKTPOM, €ro
0COOEHHOCTH U IPUMEHEHHE.

6. Texnuka skcniepumenTta npu padore ¢ UCO. dakropsl, BIUAIOMINE HA IPABUIBHOCTD
ornpezeneHui npu ucnoiab3zoBanuu MCO.

7. IlorpemHocT HOHOMETPUUCEKUX ONPEIEICHUN.

8. Untepnperanusi pe3yinbTaTOB MOTCHIHOMETpUYecKux uaMmepenuit ¢ MCD (Meromabl
IpaJyHpOBOYHOTO rpaduKa, CTAaHIAPTHOW JOOABKH, MHOTOKPATHBIX 100aBOK).

9. O01as XxapakTepucTUKa METO/1a MOTEHIIMOMETpUIEcKoro TutpoBanus. Meron I'pana B
MOTEHIMOMETPUYECKOM THUTPOBAaHUM. Pa3nuuHble TUNBI WHIUKATOPHBIX AJIEKTPOAOB IPU
[OTEHIIIOMETPUYECKOM TUTPOBAHHH.

10. Merox NOTEHIMOMETPUYECKOIO KHUCIOTHO-OCHOBHOI'O TUTpOBaHUs. MHIMKaTOpHBIE
JIEKTPObl, MCIIOJb3yeMble INPH IMPOBEJCHUHM KHUCIOTHO-OCHOBHOTO IMOTEHLIMOMETPUUYECKOIO
tuTpoBaHud. OOmIas XapakTepucTUKa cTekJsiHHoro pH-merpuueckoro snexrpona. Ilpuumnsl
BO3HUKHOBEHHUS IOTEHLMAJa aCUMMETPUM CTEKJIssHHOro pH-3nekTpona M crmocoObl  ero
yCTpaHEHHUs.

11. MeTrox NOTEHIMOMETPUUECKOTO OCATUTEIIBHOTO THTPOBAHMSI.

12. Ponp NOTEHIMOMETPUHN B MOHUTOPUHTE OKPYKAIOIIEH Cpeibl.

13.ITonsTHE O MONSIpU3ALUN

14. MexaHu3M KOHIIEHTPAIIMOHHOM MOJIIpU3aLiH.

15. YpaBHeHNe KOHIIEHTPAIMOHHON MOISPU3ALMHU JUIS CITydasi TBEPAOIO JIEKTPOa.

16. CpoiicTBa mpeneabHOro TOKa.

17. YpaBHeHue KOHLEHTPALMOHHON MOJSpU3ALMK AJIs cllydas 00pa30BaHUs aMallbram.

18. Teopus koHBeKTHBHOH U Py3un.

19. Tlepenanpsikenne. OOmpe mnonoxeHus. [lepeHanpsKeHWE BBIICICHHUS BOJIOPOJIA.
Teopuu, 00OBsCHSIONIME BOBHUKHOBEHUE NTEPEHAIPSKEHHSI BBIJIEIEHUS BOAOPOAA.

20. Kimaccuueckass momnsiporpadus. OOmuMN BUA M XapaKTEPUCTHKA BOJIBTAMIIEPHOM
KpUBOM B Kiaccudyecko monsgporpaduu. BrusHue mnpoiuecca BbIIEIEHHS KHCIOPOAA,
PacTBOPEHHOTO B 3JIEKTPOJIMUTE, HA MOJISIPU3ALMOHHYIO KPUBYIO.

21. Mlpenenbusnii Tok Ha PKD. YpaBuenne MibkoBrya, ero aHam3 1 MpUMEHEHHE.

22. O6paTuMble 1 HeOOpPATUMBIE SJEKTPOIHBIE IPOLIECCHI.

23. Ilonsiporpaduueckne MakKCUMYyMBI.

24. Ocuorpaduueckast noasiporpagus.

25. KBazipaTHOBOTHOBasIIEpEMEHHOTOKOBAs! OJISIpOrpadus.

26. VlHBepCHOHHBIH BOJIbTaMIIEPOMETPUUECKUN aHAIH3.

27. CunycouaaibHas IepeMEHHOTOKOBAS IMOJISIporpadusl.

28. UmnynbcHas nossiporpadus.

29. UHaMKATOPHBIE 3JICKTPOBI B BOJIBTAMIIEPOMETPHH.

30. O6ocHOBaHME BEIOOPA STYCHKH B METOJIE BOJIETAMIIEPOMETPHH.

31. Ilpumenenue noasporpaguu Mpu U3y4eHUH KOMIUIEKCHBIX COSAMHEHHUH, CTPYKTYpHI
OpPraHUYECKUX COCTUHECHUH, IBIICHHUS TAyTOMETPUU OPTaHUUECKUX COCIMHEHUI.

32. IIpuHIMITBI aMIIEPOMETPUYECKOTO TUTPOBAHHUSL.

33. KpuBbie aMIiepoMeTpuueCcKOro THTPOBAHUS.

34. IlpunoxeHrue METola aMIepOMETPUIECKOTro TUuTpoBaHus (onpenenenue 1P ocanxa,



OIpeaAcICHUEC KOHCTAHT HECTOMKOCTH KOMILIEKCHBIX I/IOHOB).

MeToanyeckue MaTepuaJbl, ONpeAesiioIMe Npouelypbl OHCHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapAKTEePHU3YIOIIMUX 3TANbI
¢dopMupoBaHnsIKOMIIETEHIN I

MeToanyeckue peKOMeHIalUU NMPeNoAaBaTe/IsiM 110 METOIMKe MPOBeIeHUs
OCHOBHBIX BH/I0B Y4€OHBbIX 3aHATHI

Jlexkyuu

Metoauka 4TeHus JIEKIIUN

Jlexiuu SIBISIFOTCSI OJTHUM M3 OCHOBHBIX METOJIOB OOYYCHHSI MO TUCIUILTUHE, KOTOPHIC
JOJDKHBI PeIaTh CIACAYIOIINE 3a0a4H:

—M3JIOKUTh BAKHEWIIMKA MaTepuall IpOrpaMMbl Kypca, OCBELIAIOIIUNA OCHOBHBIE
MOMEHTHI;

—pa3BUTh Yy CTYIEHTOB IOTPEOHOCTh K CaMOCTOATENbHON paboTe Hax y4yeOHOH U
HAaYyYHOMIUTEPATYpPOU.

['maBHOM 3amadeil KaKJIOW JIEKIUU SABJISETCA PACKPBITHE CYIIHOCTH TEMBI U aHAJIN3 €€
[JIABHBIX MOJOKEHUM. PekoMeHyeTcss Ha NepBOil JEKUMHM JOBECTH JO BHUMAHHS CTYACHTOB
CTPYKTYpPY Kypca U €r0 pa3Jeiibl, a B JAIbHEHIIEM YKa3bpIBaTh HAYAJIO KAXKJIOTO pasziena, CyTh U
€ro 3aJlau, a, 3aKOHYMB H3JI0KEHHE, MOABOIUTH UTOT [0 ATOMY pa3jiedy, YTOOBI CBSI3aTh €r0 CO
CJIEIYIOLLUM.

Coneprxanue JeKIuit

CopepxanHue JISKIUNA Oompeernsercss padbodeld mporpaMMoit kypca. KpaifHe kemareinspHo,
9YTOOBI KaKJasl JIEKI[MsI OXBaThIBalla M MCUYEPIbIBAJa ONPEACICHHYIO0 TEMY Kypca U IpeiCTaBslia
cO0OH JIOrMYECKH BIOJHE 3aKOHYCHHYIO paboTy. Jlydine cOKpaTuTh TeMy, HO HE JOIYCKaTh
MepepbIBa €€ B TAKOM MECTE, KOTJJa OCHOBHAs UJI€s €LIE MOJHOCThIO HE PACKPHBITA.

Jlabopamopnwie 3anamus
Metonuka npoBeneHus jaboparopHbiXx 3aHsATHIE LlenmsMu mpoBeneHus 1ab0paTOpHBIX paboOT
SIBJISIFOTCSL:

—yCTaHOBJICHHE CBSI3€H TEOPUU C MPAKTUKOM B (hopMe HKCIIEPUMEHTATIHLHOTO

MOATBEPKICHUSI TIOJIOKEHUM TEOPHH;

—o0yueHue CTYICHTOB YMEHUIO aHAIIM3UPOBATh MOJIyUEHHBIE PE3yIbTaThl;

—KOHTPOJIb CAMOCTOSTEIBLHONU PaOOTHI CTYJICHTOB MO0 OCBOCHHIO KypCa;

—o0OyueHue HaBbIKaM PO(HEeCCHOHATEHOM e TEIbHOCTH.

[lenu mabGopaTOpHOrO MPaKTUKyMa JAOCTUTAIOTCS HAWIY4YIIMM O0pa3oM B TOM ciydyae,
€CIM  BBIMIOJIHEHUIO  OKCIEPUMEHTa MPEAIIeCTBYET  OMpe/AesieHHass MOATOTOBUTEIbHAS
BHeaynuTopHas pabota. [losTomy mpemogaBaTens 00si3aH JOBECTHU 10 BCEX CTYACHTOB Ipaduk
BBITIOJTHEHUS JTA0OPATOPHBIX pabOT C TeM, YTOOBI OHM MOTJIM 3aHHUMATHCS IIeJICHANPaBIECHHOMN
JTOMaIllHEW HOATOTOBKOM.

[lepen HayanoM ouepeaHOrO 3aHATUSA NPENOJABATENb JOHKEH YAOCTOBEPUTHCA B
TOTOBHOCTH CTYACHTOB K BBIMOJTHEHHIO Ja00OpaTopHONl pabOThl TyTeM  KOPOTKOTO
coOecer0oBaHUS W TPOBEPKH HAIWYHUS Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEICHUS
paboThI.

Memoouueckue  pekomenoauyuu,  onpeoenaruiue - npoueoypvl - OUEHUBAHUA
aadopamopuvix padom:

OrneHka «3auTeHO» BBICTABISETCS, €CIM BBIMIOJHEHBI Bce 3afaHus JabopaTopHOI
paboThL, CTYJIEHT 3Ha€T OCHOBHBIE TEOPETUUYECKUE U METOIMYECKUE aCTIeKThl, HEOOXOIUMBIE ISt
OCBOGHHUSI MaTepuanga B paMKax BBIOJHIEMON IabopaTopHOW pabOTHI, BIIAJEET METOAaMU
pacudera U 00pabOTKH MONTYYECHHBIX TaHHBIX, MOXKET MPAaBUIHBHO HHTEPIPETHPOBATH PE3YIbTATHI,
TPaMOTHO UX MPEJICTABIATh, CIIOCOOEH MPaBUIHbHO OOBSICHUTH MOJYUCHHBIE TaHHbBIE U IPUBECTU
MIPaKTUYECKHe MpUMephl. JlOMyCcKaloTCs HEe3HAYUTENIbHBIE OIMOKY, UCTIPABIIEHHBIE CTYJICHTOM B
X0JI€ 3aIUTHI JJAOOPATOPHOU pabOTHI.

OneHka «HE 3auTEHO» BBICTABISIETCS, €CIM 3aJaHusd 1o JiabopaTopHOW pabore
BBITIOJTHEHBl HE TOJIHOCTBIO, CTYJEHT HE BJIAJEET TEOPETHUYECKUMH M  METOJAUYECKUMU
acreKTaMH, HeOOXOAMMBIMU JJII OCBOCHMSI MaTepualia B paMKaxX BBIIOJHSAEMOU J1abopaTOpHOH



paboThl, HEe BaJeeT METOAAMHU pacueTa U 00pabOTKHU MOTYyYSHHBIX JaHHBIX, JOIYCKaeT Ipyobie
OmKMOKY B HMHTEPIPETALUU PE3YJIbTAaTOB, HE CIMOCOOEH MPAaBUIBHO OOBSCHHUTH IOJyYCHHBIC
JAHHBIE U IPUBECTU MPAKTUIECKACTIPUMEDPHI.

Memoouueckue  pexomenoayuu,  onpedenawujue  nPoueoypvl  OUEHUBAHUA
cobecedosanus:

OLIEHKAa «3auTEHO» BBICTABIACTCSA, €CJIM CTYIJEHT 4YeTKO U3JaraeT OCHOBHOM
TEOPETUYECKUI MaTepHall B paMKax TEKYIIETo pasjena, BilaJeeT OCHOBHONH TEPMHHOJIOTHEH IO
TemMe colecelloBaHMsA, OPHEHTUPYETCSs B MeToJax oOOecleyeHHus KadyecTBa U OLEHKHU
COOTBETCTBHS, 0OOCHOBAaHHO M TOJIHO OTBEYAET HAa BOMNPOCHI M3y4aeMOro pasfenia, rPaMOTHO
UCIOJIb3yeT TEOPETUUECKUI MaTepua Ui U3J10KEHUS IPAaKTUYECKUXBOIIPOCOB.

OLIEHKA «HE 3aYTE€HO» BBICTABIISIETCS, €CIIM CTYIECHT IEMOHCTPUPYET OTPHIBOYHBIC 3HAHUS
[0 TeMe coOece0BaHus, 3aTpyIHAETCS NPUBECTU MPUMEPHI B PAMKAaX OCBOCHHOI'O MaTepuaa,
HE CIIOCOOEH CBSI3aTh TEOPETUUYECKHI MaTepuall C MPAKTUYECKIMHUBOIIPOCAMH.

Memoouueckue pekomenoayuu K npuemy 3auema

CryneHTbl 00s13aHBI CIaTh 3a4€T B COOTBETCTBHU C PACIHCAHUEM M YUEOHBIM IUIAHOM.
3ayer sBisieTcst GOPMON KOHTPOJISE YCBOEHUS CTYACHTOM y4eOHOM MporpaMmsl 10 AUCLUIUIMHE,
BBINOJIHEHUST J1a0OpaTOPHBIX pabOT, MOATOTOBKM K YCTHOMY oOIpocy (coOecel0oBaHuUIo),
HaIKMCaHUs JIOKJIAI0B.

PesynpTar cnaum 3adera 1o MpOCIYIIAHHOMY KypCy JOJDKHBI OLICHHBAaThCSl KaK HTOT
JESITeIbHOCTH CTYACHTAa B CEMECTpe, a MMEHHO — MO IMOCENIAeMOCTH JIKIHH, pe3yibTaTraM
paboTbl Ha 7a0OpaTOPHBIX 3aHATUAX, BBIIOJHEHMS CaMOCTOSATeNbHOM paboThl. Ilpu sTOM
JIOITyCKaeTcsl Ha O4HOU (opme oOydeHust mporyck He Oosee 20% 3aHATHI ¢ 00sS3aTENBHOMN
OTpaOOTKOM MPONYIIEHHBIX JIAOOpaTOpHBIX paboT. CTyneHTbl, Yy KOTOPBIX KOJIUYECTBO
MIPOIYCKOB, TPEBBIIIAECT YCTAHOBICHHYIO HOpPMY, HE BBINIOJHUBIIME BCE BHUABI PadOT U
HEYJIOBJIETBOPUTEILHO paboTaBIIME B TEUYEHHE CEMECTpa, MPOXOIAT cobeceloBaHuE C
mperoiaBaTeNieM, KOTOPBIA ONpaliMBaeT CTy/AGHTAa Ha NPEIMET BBISBICHHUS 3HAHUSA
OCHOBHBIXITOJIOKEHUH TUCIUIIIIMHBI.

Kpumepuu oyenxu no npomedsicymounou ammecmayuu — 3a4em

OYeHKA «3aumeHox»: CTYIEHT BIIAJieeT TEOPETHUECKUMH 3HAHHSIMH II0 BCEM pa3JeinaM
JUCLUIUIMHBL, 00Ja/laeT MPAaKTUYECKUMHU HaBBIKAMHU IPOBEAEHUS IKCHEPUMEHTOB, BO3MOXHO,
JIOMyCKAeT HE3HAUMTENIbHBIE OIIMOKH; CTYACHT YMEeT NpPaBUIBHO OOBSICHATH TNPHIUHBI
MIPOLIECCOB U SIBJICHUH, WITIOCTPUPYS OTBET PUMEPaMHU.

OYeHKa «He 3aumeHo». MaTepuall HE YCBOCH BOBCE WJIM YCBOCH YAaCTUYHO, CTYJCHT
3aTpy/AHSAETCS MPHUBECTH MPUMEPHl MO pas3jienaM AUCHUIUIUHBI, MMOKa3blBae€T OrPaHUYCHHBIH
00beM 3HAaHWA MPOrPaMMHOTO MaTepualia, HE IOKa3blBaeT HABBIKOB HKCIEPUMEHTAIHHOM
paloThI.

5. Ilepedyenn y4eOHOM JuTEPaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YyeOHas autepaTypa
1 bynuukos, I'.K. OCHOBBI COBpEMEHHOTO AIEKTPOXUMHUYECKOTo aHanu3a: Yueb. [locobue

st crynentoB By3oB / K. Bymnukos, B.H. Maiicrpenko, M.P. BsceneB. — M.: «Mup»
BUHOM. JlaGopatopus 3nanuii. — 2003. — 592c.

2 DneKkTpoaHaTUTHYECKHe MeTobl. Teopus u mpaktuka / A.M. boun u np.; mox pen. @.
[oueIr; iep. ¢ anmiL. ox pea. B.H. Maiicrpenko. — M.: BUHOM. Jlabopatopus 3nanuii. — 2006.
—326c¢.

3 Kpuctnan, I'. Ananurnueckas xumus: B 21. T. 2 / I'. Kpuctuan; nmep. ¢ anrn. A.B.
Iapmama u ap. — M.: BUHOM. JlaGoparopwust 3nanmit. — 2009. — 504c.

4 OOBEKTHl OKPYKAIOIICH CpeIbl U UX aHATUTUYCCKUNM KOHTPOJIb B 2-X TOMax / MOX pel.
T.H. lllexoBnoBoii. . — Kpacaogap: Apt- Oduc. — 2007.

5 byanukos, I'.'K. MonuduiupoBanHsie 31€KTPOJbl Uil BOJIBTAMIEPOMETPUN B XUMHH,
Oouvonormn u meauuuHe [DnekrponHsiii pecypc] / I'K. bynuumkos, I''A. Eptiormn, B.H.
Maiictpenko. — DnekTpoH. gaH. — Mocksa : U3znarensctBo "Jlaboparopus 3nanuit", 2015. —



419 c. — Pexum pocryma: https://e.lanbook.com/book/90273.

6 bemroctuH, A.A. I[loreHmmomeTpus: (QUIUKO-XUMUYCCKUE OCHOBBI M TMPUMEHEHUS
[DnexTponHbIi pecypc] : yued. mocoone — DnekTpoH. nan. — Cankt-IlerepOypr : Jlans, 2015.
— 336 c. — Pexwum pocryna: https://e.lanbook.com/book/60646.

JIyist oOCBOEHUS TUCITUTUIMHBI MHBATHIAMU U JTUIIAMH C OTPaHUYCHHBIMHA BO3MOKHOCTSIMH
3II0POBbSI HCIOJB3YIOTCS CICHUAIBHBIE CEPBHCHI B AJIEKTPOHHO-OMOJIMOTEYHBIX CHCTEMax
(BBC), noctym k koTopbiM opranusyeT Hayunast Oubauorexa Kyol'y.

JlomosTHUTEIbHAS TUTEpATypa:
1. AnanuTudeckas XuMHS: Y4eOHUK i cTyneHToB By3oB B 31. T. 1 : Metonsl

uaeHtuuKanun u onpenenenuns semects / mox pea. JILH. MockBuna. — M.: Axkagemus. — 2008.
—575c.

2. AnanuTudeckas XUMUs: y9eOHUK IS CTyeHTOB BYy30B B 3T. T. 2 : MeToasl pa3aeneHus
BEILIECTB M THOpUIHBIC MeTOIbI aHanu3a / moxa pen. JILH. MockBuna. — M.: Akagemus. — 2008. —
300c.

3. Jamackun, b.b. Dnexrpoxumus [DnekTpoHHbIii pecypc] : yueb. mocobue / B.b.
Hamackun, O.A. Ilerpuii, I'.A. Hupnuna. — Dnextpon. nan. — Cankt-IletepOypr : Jlans, 2015.
— 672 ¢. — Pexxum nocryma: https://e.lanbook.com/book/58166.

4. Xennel'., TIlomxsgporpaduss ¥ BoabTamMmepomMeTpus. TeopeTHUYecKHe  OCHOBBI
Y aHAJUTUYECKas MpakTUKa [DJIEKTpOHHBIA pecypc] : ydel. mocobue — DIEeKTPOH. NaH. —

Mocksa : UznatensctBo "JlaGopaTopus 3nanwmit", 2017. — 287 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/94136.

5.2. llepuoanyeckas ureparypa
1. «KypHan aHanTUTHYECKON XUMUK»
2. «3aBopckas nabopatopus. [[luarHocTrka MaTepHanoBy
3. «AHAUTUKA U KOHTPOIIb)
4. Pepeparusnblie xypHaisl (P2KX)
5.3. UnTepHeT-pecypchl, B TOM YHCje COBpeMeHHbIe NpogeccnoHaIbHbIe 0a3bl JaHHBIX U
HH(OPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI
J1eKTPOHHO-0ubInoTeuHblie cucteMbl (IBC):
1. DBC «IOPAUT»https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnuorexa (HOb)http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3aMIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickoi
atgopme HaydHbIX xypHaaoB HOMKOHhttp://archive.neicon.ru
7. HammonanpHas onekTpoHHass OuOMMOTEKa (IOCTYN K DJIEKTPOHHOM  OMOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsennou oubnmoreku (PI'B) https://rusneb.ru/
8. Dnexrponnas koyweknus Okcdopackoro Poccuiickoro ®onma
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/

Pecypcol cBoOOAHOTIO H10CTYyNA:
AMepHKaHCKas maTeHTHas 0a3a jaHHbIxX http://www.uspto.gov/patft/
[TomHbIe TEKCTHI KaHAACKKMX aAuccepTanuii http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunxka (http://cyberleninka.ru/);

4. Wndopmanmonnas cuctema "EquHoe okHO 10ocTyma K 00pa3oBaTelbHBIM
pecypcam"http://window.edu.ru/;

5. Enmunas komekius nudpoBeix o0pa3oBaTeabHbIX pecypcoshttp://school-collection.edu.ru/ .
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Co0OcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U MH(oOpManuoHHbIe pecypchl Kyol'y:
1. Cpena MoayipHOTO nuHaMu4eckoro ooydenushttp://moodle.kubsu.ru
2. baza yueOHBIX MIIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, MMyOIUKAINi U KOHGEpeHIUN
http://mschool.kubsu.ru/
3. bubnuoreka nHMOPMAIMOHHBIX PECYPCcOB Kadeapsl HH(HOPMALIMOHHBIX 00pa30BaTEIbHBIX
texHoustoruiihttp://mschool.kubsu.ru;
4. DnexkTpoHHBIN apxuB qokymeHToB KyoI'Yhttp://docspace.kubsu.ru/

6. MeToguyeckne yKazaHus JJsi 00y4aKOIIUXCS M0 OCBOEHHUIO TUCUMILIUHBI (MO1YJIs1)

YcnemHoe OCBOGHHE AMCUUIUIMHBI TIPEAINONaraeT aKTUBHOE, TBOPYECKOE YdacTHe
CTYIEHTa BO BCEX BHJAX AayAUTOPHBIX 3aHITUN, a TaKKe IUIAHOMEPHYIO IIOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AUCIUIUIMHBI ClIeAyeT HAaYMHATh C MpOopaboTKH pabouel mporpaMmsbl, 0co00e
BHUMaHMEY eSS LeNsIM U 3ajjauaM, CTPYKTYpe U COZep KaHUI0 Kypca.

Paboma ¢ koncnexmom nexyuii

[TpocMoTpuTE KOHCHEKT cpa3y IMocie 3aHATHH, OTMEThbTEe MaTepuall KOHCIIEKTa JIEKIUH,
KOTOPBIA BBI3BIBACT 3aTPyAHEHUS i1 IoHUMaHWs. [lomblTailTech HAWTH OTBETHI Ha
3aTpy/AHUTENIbHBIE BOIPOCH], UCIOJB3Ysd PEKOMEHyeMYIo JuTeparypy. Eciu camocTosTeNnbHO
HE yJaJoCh pa3o0paThCsl B Marepuaie, chopMyIupyiTe BOIPOCH U OOPATUTECH 3a MOMOIIIBIO K
MIPEToIaBaTeNi0 Ha KOHCYJIbTAllu WK ONvbKaiIIei JIeKIuu.

PerynsipHo oTBoaMTEe BpeMs Ul NMOBTOPEHUS MPOIIEGHHOrO MaTepualia, MpoBepsisi CBOU
3HaHUS, yMEHUS ¥ HaBBIKU 10 KOHTPOJIBHBIM BOIPOCAM.

Buinonanenue nabopamopnuix pabom

Ha 3ansTim momyuute y mpernonaBaTens rpaduK BBIOTHEHUs JTaOOPAaTOPHBIX padoT.
O03aBeauTeCh BCEM HEOOXOIMMBIM METOMIYECKUM O0ECIIEUEHHEM.

[Tepen mocemenuem naabopaTOpuM H3YyYUTE TEOPUIO BOIMPOCA, MPEANOIAraeMoro K
WCCIIEIOBAaHHUIO, 03HAKOMBTECH C PYKOBOJICTBOM IO COOTBETCTBYIOIICH PadOTe M MOJTOTOBHTE
MIPOTOKOJI IPOBEIEHUS pabOThI, B KOTOPBII 3aHECUTE:

— Ha3BaHue paboThl;

— 3aroTOBKH TaOJUII TS 3AII0OTHEHUS SKCIIEPUMEHTATHHBIMI TaHHBIMH HAOIFOICHUIA,

— ypaBHEHMs XMMHYECKUX PEaKUUi MpeBpalieHuii, KoTopbsle OyayT OCYIIECTBICHbI IPU

BBITOJIHEHUH SKCIIEPUMEHTA;

— pacyeTHble (GOPMYIIBI.

Odopmienre 0TYETOB JOIKHO POBOAUTHCS MOCIE OKOHYAHUS paboThI B 1a00paTOPUH.

JUIs MOATOTOBKM K 3alluTe OTueTa CcielyeT MPOoaHaJU3UpOBaTh SKCIEPUMEHTAJIbHbBIE
Pe3yIbTATHI, COIOCTABUTH X C M3BECTHBIMH TEOPETUICCKUMH MOJIOKEHUSIMHU W CIIPABOYHBIMHU
JTaHHBIMH, OOOOIIUTH Pe3yJibTaThl MCCIEIOBAaHWN B BHJE BBIBOJOB IO paboTe, MOATOTOBHUTH
OTBETHI Ha BOIPOCHI, IPUBOJAUMBIE B METOAMUYECKHUX yKa3aHUSIX K BBINOJHEHHUIO JaOOPaTOPHBIX
paoor.

B ocBoeHMM  OUCHUIUIMHBI  HMHBAJIWAAMM WM JUIAMH C  OTPaHUYEHHBIMH
BO3MOKHOCTSIMU3ZOPOBbSl  OOJIBIIIOE 3HAYCHHE HMMEET WHIUBUAyalbHass yueOHas pabora
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(KOHCYJIbTAINK ) — AOTIOJTHUTEIBHOE Pa3bsICHEHUE yUeOHOTO MaTepHuaa.

I/IHI[I/IBI/II[yaJIbHBIe KOHCYJIbTalUM 110 MPEAMCTY SABJIAIOTCA  BaXHBIM (I)aKTOpOM,
CIOCOOCTBYIOIIMMUHAMBHIyaTH3AIIMA OOYYCHUS U YCTAHOBJICHHIO BOCIIUTATEIHHOTO KOHTAKTa
MCKAYHNPCIIOJaBaTciiceM U O6y“IaIOH_II/IMC$I HHBAJILAOM WJIHM JIMOOM C OIrpaHUYCHHBIMU
BO3MOYKHOCTSIMH30POBBSI.

7. MaTtepuajibHO-TEXHHYECKOeoDecnedeHne 1o JUCHUIInHE (MOIYTI0)

HaunmMeHoBaHMe crienmManbHbBIX OCHAIIIEHHOCTH CITEIHAIbHBIX [lepeyeHp MUIICH3NOHHOTO
MOMEIEHUH HOMEILEHHUH MIPOTPAMMHOTO 00ecreueHHs

VueOHbIE aAyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;
MPOBEJICHUS 3aHATHI JIeKIMoHHOro | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIBIOTED

Microsoft Windows;
Microsoft Office

YueOHbIe ayIUTOPUU it | MeOenb: yueOHast meOeIb
MIPOBEACHUS 3anatuil | TexHudyeckue cpeacTBa OOyUCHUS:
CEMHHAPCKOT0 THIIA, TPYIIIOBBIX U | 3KpaH, IPOCKTOP, KOMIIBLIOTEP
UHIWBUIYATbHBIX  KOHCYIbTAIUH,
TEKYILEro KOHTPOJIS u
MPOMEKYTOUYHOM aTTeCTAI[H

Microsoft Windows;
Microsoft Office

VYuebHble ayJUTOPHA ULt
MIPOBEJCHUS TaOOPATOPHBIX PadoT.
JlabopaTopus OpraHuyYEeCcKon
xumun(aya. 414C)

Meobenp: yuebnas mebOenb
TexHn4eckue cpeaAcTBa 00YICHHS:
TIEPEHOCHOE MYJIbTUMEIUIHHOE
obopynoBaHue (HOYTOYK,
TIPOEKTOP)
O6opynoBaHue:
CreUaIn3upOBaHHAs
nabopaTopHass MeOenb  (CTOJBI,
CTYJIbsI, Ka(bI U1 PEaKTHBOB U
obopynoBanus, BBITSKHBIE
mkagbl), CpencTBa IMOKApHOI
OGe3omacHOCTH W OKa3aHUs
NepBOM MEIUMUMHCKON MOMOUIH,
XUMUYECKast nocyaan
obopynoBanue, aHaJM3aToP
xKuakocth  pH-meTp- moHoMmep
Okerept-001 u Habop
MOHCEJIEKTUBHBIX  DJIEKTPOOB;
pH-merp-unonomep Dkotect-120;
MarHuTHbIE MeIIaKu
(nanpumepLekiMS1); BECHI
aganutuyeckne BJIP-200, 2
KJacca TOYHOCTH;
BOJIbTAMIIEPOMETPHUUECKUN
aHanuzatop BA-
5 c ATYAKOM
BOJIbTAMIIEPOMETPUUECKUN
aHaJIU3aTop OkotecT-BA;
3NEKTPOININTKU Mapku «MeuTtay,
moxens 1114/2124 W
Apyrue ¢
aHaJIOTUYHBIMH
xapakTepucTukamu(ayna.242c,
252c¢)

B3

YyeOusie ayIUTOPUN TS
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Kypcogas pabota He mpeaycMOTpeHa YIEOHBIM IIAaHOM.

Jns  camocTosiTenbHOW ~ paboThl  OOydaromUXcsl ~ MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHeHI/IaJ'II/I?;I/IpOBaHHOI\/’I Me6eJ'H)IO, OCHAIIICHHBIC KOMHBIOTepHOI\/’I TEXHUKOU C
BO3MOXXHOCTBIO TOAKIIOUEHUsT K cetu «lMHTepHeT» M obOecrneyeHHeM AOCTyIMa B SJICKTPOHHYIO
nH(pOPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

HanMmeHnoBanue nmoMenieHui ajis
CaMOCTOSATEIILHOU pabOThI
00yJaroIuxcs

OCHAIIEHHOCTh MOMEIIEHUHN ISt
CaMOCTOSTENILHOM PaboThI
o0yJaroImuxcs

HepequL JIMIOCH3UMOHHOI'O
IporpaMMHOIO obecrieueHus




[Momerienue s caMOCTOATEIHHON
paboThI 00yJaromuxcs (YUTaTbHBIN
3an HayuHoti OnOIHOTEKN)

Meobernb: yuebHas MeOeb
Kommiekt  cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOJKIIOYEHHEM K
HHPOPMAITNOHHO-
KOMMYHUKaLMOHHON
«lHTEepHET» W JOCTYIOM B
JNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHUKAI[HOHHOE
obopynoBaHue, 00CCICUHBAOIICE
JOCTYI K  CeTH  HHTEPHET
(mpoBomHOE COEIUHEHNE "
0ecrpoBOIHOE  COCJUHEHHE IO
texaosorud Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI oOydatonmxcs (aym.
4010)

Meobenp: yuebnas mebOenb
Kommnexkr  cnenuann3upoBaHHON
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKAa C MOJKIIOYEHHEM K
nHpopManOHHO-
KOMMYHUKallUOHHOI
«HTepHeT» W OCTyNOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy
0o0pa3oBaTeNbHON  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JIOCTYTI K ceTH WHTEPHET
(mpoBomHOE COCIIITHEHUE "
0ecrpoBOJTHOE  COEIUHEHUE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




