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1.eau u 3a7a4u M3y4YeHUs1 TUCUMILIUHBI (MOTYJIs1)

1.1 leab ocBOEHUS TUCHUILIUHBI

Ilenpt0 OCBOCHHMSI NUCHMIUIMHBI SIBISETCSA: O3HAKOMJIEHHE C COCTOSIHUEM M aKTyaJlbHBIMHU
3a/1ayaMy  Pa3BUTHS TTOTCHIIMOMETPUYECKMX M BOJHTAMIIEPOMETPUUYECKHX METOJOB aHajau3a |
HCCIICIOBaHM, KAK OCHOBHBIX 3JIEMEHTOB COBPEMEHHOTO (DM3HKO-XMMHUECKOTO aHaIH3a

1.2 3amayu IMCUUILINHBI .

PACKpBITh TEOPETUUCCKHE U METOI0JIOTMYECKUE OCHOBBI TIUCIIMIUIAHBI.

ONUPAsICh HA 3HAHUS, MMOJTYYEHHBIE B KypcaxX M0 OCHOBHBIM JIUCHUIUIMHAM (aHAIUTUYECKOU
XUMUH, (U3UYECKON XWMHUU W Jp.), PacCIIUPUTh 3HAHHUS CTYJEHTOB B 00JIACTU XUMHUU U
chopMupoBath MpodeccHoHATbHBIE KOMITETSHITUH.

chopMupoBath mpeacTaBieHUs O (OPMUPOBAHMHM AHAIMTUYECKOTO CHTHAJA B Pa3IMYHBIX
AJEKTPOXUMHUYECKUX METOAaX aHajIu3a.

OBJIQJICTh MPAKTHYECKUMHU HABBIKAMH IMIOTEHIIMOMETPHH U BOJIbTAMIIEPOMETPHH.

1.3 MecTo AucuMnIuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbI

Huctunnuna «[loTeHnromMeTpus U BOJIBTaMIIEPOMETPUS» OTHOCHUTCS K 4acTd, GOopMUPYEMOii
y4acTHUKaMH 00pa3oBaTenbHbIX oTHOomeHUH bioka 1 "ucuummnsl (Moaynu)" yuye6HOro 1aHa. B
COOTBETCTBUM C pabouuM y4eOHBIM IUIAHOM JUCHUIUIMHA u3ydaercs Ha 4 kypce (7 cemectp). Bua
IIPOMEKYTOUYHOM aTTECTAllMU: 3a4eT.

Wzyuenuto nucuuruinHbl  «[loTeHIHOMETpUsS W BOJIBTaMIIEPOMETPUS» MPEIIIECTBYET
M3y4YeHUEe AUCIUIUIMH «AHaIUTHYeCKas Xumus», «Teopus M MpakTUKa XUMHUYECKOTO aHaJIu3ay,
«[IpobGonoaroToBKka B XMMHUECKOM aHanu3ey». JlaHHas NUCUUIUIMHA SBISETCS MPEIIIeCTBYIOICH is
TUCHUTITUHBL  «COBPEMEHHBIE METOJIbl AHATUTHYECKON XUMHU», «MeToasl SKOaHATUTUYECKOTO
KOHTPOJISI CYHEPIKOTOKCHKAHTOB.

1.4 IlepeyeHb ILUIAHHPYEMBIX Ppe3yJbTaTOB OOy4YeHHS] MO IUCHUILIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeIbHON MPOrpPaMMbl
N3yueHue naHHOHN y4eOHOM NMCIUILTMHBI HAIIpaBlieHO Ha (GOpMUpOBaHUE Y 00yJaroIuXcs
CHEAYIOIUX KOMIETEHIINN:

KOZ[ 1 HAUMECHOBAHUE NHAMUKATOPa Pe3yHLTaTBI O6y‘IEHI/I$[ o AUCLUIIINHC
JOCTHXKCHUS KOMIICTCHIIMHN

[K-3 CrocobeH MpoBOoaUTh paboTy MO ONTHMH3ALNNHU CYIMIECTBYIOMIAX METOJOB M METOJMK aHaIH3a BEHICCTB U
MaTepHaJIOB, MPOAYKIUH C HCIOJIH30BAHUEM TEOPETHUYCCKUX 3HAHUA M IMPAKTHICCKUX HABBHIKOB B OOJACTH
AHAJTUTUYECKON XUMUU
UIIK 3.1 IeMOHCTpUpPYET 3HAHUSI TEOPETUUECKUX | 3HAem TEOPETUYECKUE M  METOAOJIOIMYECKHEe OCHOBBI
U METOJOJOTHIECKUX OCHOB DJICKTPOXUMHUYCCKUX | IUCIUIUTAHBI; TCHICHIINI pa3BUTHSA COBpPEMEHHBIX
METOJI0B aHaIK3a MTOTEHINO- ¥ BOJIBTAMIIEPOMETPHH

YMeem WCIIONB30BAaTh 3HAHUS B OOJIACTH COBPEMEHHBIX
AJIEKTPOXUMHUYECKUX METOJIOB aHaju3a ISl UCCIETOBAHUS
O00BEKTOB CO CIOXHOM  MaTpuieH, BKIoYas OOBEKTHI
OKpY’Karomieil cpeibl

61a0eem HABBIKAMU MOCTPOCHHS CXEM aHallM3a Pa3suIHbBIX
00BEKTOB METOIAMH JIEKTPOXHMUHU

UIIK 3.2  JeMOHCTpHpPYeT  CIIOCOOHOCTDH | 3Haem TEOPETHYECKHE OCHOBHI BBIOOpAa METOJa aHalIHW3a U
MPOBEJIEHUsT  ampofari  METOJWK  aHaju3a | crmocoba MpoOOMOATOTOBKA B 3aBHCHMOCTH OT MAaTpPHIIBI
00BEKTOB OKPYKAIOIIEH CPEIIbI o0beKTa, TMPUPOABI W  COAEPKAHHUS  OINPEASTIEMOTO
KOMIIOHEHTa, TPeOyeMOi TOYHOCTH aHaJIN3a

yMeem WCIIOJIB30BaTh TCOPETUYCCKUEC 3HAHUS I BEIOOpa
METOJVKHM aHalW3a ¥ TPOBEICHHUS €€ anpodanuu u
BaJIM ALK

61a0eem HaBBIKAMH CaMOCTOSITEILHOTO OCBOEHHS HOBBIX
3HAHUI 1 TPO(ECCUOHAITEHON apTyMEHTAIIUI




AHAJIU3C MOJYYCHHBIX PE3YJIbTATOB

IIK-5. Ciocob6eH mpuMEeHSTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH DPAa3BHTHS aHAIUTUYECKOH XUMHH IIPH

HUIIK 5.1. HdemoHCTpHpYET 3HaHUA
JNIEKTPOXUMHYECKHX - METOAOB aHalu3a U
CIIOCOOHOCTh HCIIOJB30BAaTh 3TH 3HAHUS  IIPU

KOHTPOJIC 00BEKTOB OKpYKArOLIe cpebl

3Haem TEOPETUYECKUE U METOA0JIOTHUECKHE OCHOBBI
JIUCLUAILIAHEL

ymeem  HUCIIOJB30BAThH SHaHUA B obactu
COBPCMCHHBIX MCETOJOB aHajln3a IJid UCCICI0BaHUA

MPOIIECCOB, MPOTEKAMONINX B CIOXKHBIX CHCTEMaX H
KOHTPOJISI COJCPKAHUS KOMIIOHCHTOB B OOBEKTax
OKPY’KarIIeH cpeibl

é1adeem  HAaBBIKAMU  TPAKTUYECKOTO  MPUMCHCHHUS

COBPEMEHHBIX aAHAJIUTHYECKHX METOJIOB K aHalU3y
00BEKTOB OKPYIKAIOIIEH CpeIbl

UIIK 5.2 leMoHCTpHPYET CIIOCOOHOCTH 00CYXIaTh
HOJTy4EeHHBIE SKCIIEPUMEHTAIbHBIC PE3YJIbTaThI

3Haem  TEHACHINHU pasBUTH COBPEMCHHBIX
NIEKTPOXMMHUUECKUX METOJIOB aHAIN3A,;

ymeem MPUMEHATh ~ KOMIUIEKCHBIH  IOAXO[,
ONMPAIONIMHACS HAa  TCOPETHUYECKHE 3HAaHUA W

MIPAKTUICCKUN OTBIT, IIPU OLIEHKE PEe3yJIbTaTOB aHAIM3a
H HCCIIeTOBaHUHI

61a0eem HABBHIKAMH IUITAHUPOBAHHS HSKCICPUMCHTA H
00CyXIeHUs MOJTyYEHHBIX IKCICPUMECHTAIBHBIX
pe3yIbTaToB

PesynbpTarhl 00yyeHHs MO JUCHUIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX BUIOB
KOHTaKTHOM M CaMOCTOSITEJIbHON paboThl 00y4arOUINXCs B COOTBETCTBUU C YTBEP)KIECHHBIM Y4EOHBIM

IIJIaHOM.

WMHAMKaToOpsl TOCTHKEHUS! KOMIIETEHIMA CUMTAIOTCS C(HOPMUPOBAHHBIMH TIPH JTOCTHIKCHHU

COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH$[.

2. CTpyKTypa  coaep:kaHue TUCHUIIMHBI
2.1 PacnipenesieHue TPy10€MKOCTH JUCHUIJIMHBI 10 BUIaM padoT

Bunpl padot Bcero dopma o0yueHus
4acoB OYHas
7
ceMecTp
(gachl)

KonTakTHas padoTa, B TOM 4HcJIe:
AyIuTOpHBIE 3aHATHS (BCero): 102 102
3aHITHS JEKIIMOHHOTO THUIIA 34 34
71a00paTOPHBIE 3aHSATHSI 68 68
TPAKTUYCCKUC 3aHATU
CEMHUHAPCKHE 3aHSTHS
HNHasi koHTaKTHAas padora:
Konrpoib camocrositensHoi pabotsl (KCP) 6 6
ITpomesxyrounas arrecrarus (MKP) 0.2 0.2
CamocrosiTejibHAasi paboTa, B TOM YHcJIe: 71,8 71,8
Odopmienne nabopaTopHbIX paboT 18 18
CaMocTosATeNbHOE U3YUYCHNE TEOPETHUECKOTO MaTepraia 32 32
CamocTosITeNIbHOE pellieHre 3a/1au - -
IMToAroToBKa K TEKYIIEMY KOHTPOJIIIO 21,8 21,8
KoHTpoJab:
[MoaroroBka K 9K3aMeHy - -
Oo6mas yac. 180 180
TPYAOEMKOCTh B TOM YKCJIe KOHTAKTHasi padora 108.2 108.2

3a4. ey 5 5

2.2 ConepxxaHue TUCUUILIAHBI

Pacripenenenuie BuioB yueOHOM pabOThHI M UX TPYIOEMKOCTH IO pa3/ieinaM JUCITUILTAHBL.
Paznenbl (TeMbl) TUCIUIUIMHBL, U3y4aeMbie B 7 ceMecTpe(ouHas (popma oOydeHwHs)




Konngectso yacos
Bueaynut
AynautopHas
No HammenoBanwme pazaenos (Tem) YIUTTop opHas
Bcero pabota
paboTa

JI 113 JIP CPC
OO1e BOpOCH! ANEKTPOXUMUYECKIX METO/IOB 4 2 ) ) 2
HCCJICIOBAHUS M aHAIN3a
[oTeHuHOMeTpUYECKUE METOIBI aHATIM3a 1 40 10 ) 20 10
HCCIIeIOBAHUS
Crioco0b1 pacyeTa KOHIIEHTPAIHH B 36 6 ) 10 20
HNOTEHIMOMETPHYESCKOM aHAJIN3E
Oo6111ie BOIPOCH BOJIBTAMIIEPOMETPHH.
Knaccuduxkanus HHIMKATOPHBIX JIEKTPOIOB, IPUMEHAEMBIX B 27 8 - 10 19
BOJIbTAMIIEPOMETPUH
CoBpeMeHHbIE BapUaHTHI BOIbTaMIIEPOMETPUI 38 6 - 22 10
[TpakTH4yeckue acreKThl IOTEHIIMOMETPHYECKOTO 1 188 | 2 ) 6 10,8
BOJIbTAMIIEPOMETPHUUECKOTOMETOIOB aHAJIU30B
HUTOI'O no pasdenam oucyuniurvl 173,8| 34 68 71,8
Konrtposs camoctositensHol pabotsl (KCP) 6 - - - -
IIpomesxyrounas arrecrarus (MKP) 0.2 - - - -
[ToaroToBka K TeKynieMy KOHTPOJIFO - - - - -
OO61mas TpyJ0eMKOCTh MO JUCIUILTUHE 180 - - - -

[Mpumeuanue: JI — nekiuu, [13 — npaktudeckue 3austus / cemunaps,JIP — mabopatopHbie
3anstus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xkanue pa3iesioB (TeM) THCHUTLIAHBI
2.3.1 3anaTud JeKIMOHHOI0 THIIA

HaumenoBanwue pazena(TeMsbr)

Copeprxanue pasena(TeMbl)

®opma
TEKYILETO
KOHTPOJIS

3

4

1.|O0mme
INEKTPOXUMHUUECKHUX
HCCIENOBAHUA U aHAIU3a

BOIIPOCHL
METOA0B

O6mne BOMPOCKI AJIEKTPOXUMUIECKHUXMETOIOB

UCCIIEJIOBaHUS H
ananmza.Knaccugukanus 31eKTpOXUMUYECKUX
METOJIOB aHAJIU3A.

YO

[ToTreHumomerpuueckue
aHaJIM3a U UCCIIETOBAHMS

METOJIbI

Honomerpusi(npsiMasi moreHnnomerpus). OCHOBHBIE
nonoxenns Teopun MCHD. Kiaccuduranus UCO.
Teopus memOparubIXTIOTeHIIHAIOB ICD. OCHOBHBIC
xapakrepuctuku UCD. [loTeHnromerpuyeckue
n3Mmenenus ¢ MUCO. TexHHKa SKCIIEpUMEHTA.
®daxkTophl,
BIMSIONIUE HA IPABUIBHOCTD ONIPEIEIICHUIM.
IorpemHocTs HOHOMETPUYECKUX onpeaencHui. Poib
notenromerpuu ¢ MCOB MOHNTOpHHTE 0OBEKTOB
OKpYXarouiei cpeabl.
IMorennmmomeTtprueckoe TUTPOBAHUE. O06mrue
TIPHHITHIIBI MeToa. Merton I'pana B
MOTEHIIHOMETPHYECKOM TUTPOBAHUH. Tumst
MHIUKATOPHBIX AIEKTPOOB. OcobeHHocTH
CTEKJITHHOTO 3JekTpoma. Kpartkuii 0630p MeTonoB
HNOTEHIIMOMETPUIECKOTO

TUTPOBAHUSA (KI/ICJ'IOTHO-OCHOBHOFO,

OCaXICHU, OKHCJICHUA-BOCCTAHOBJICHUS,

KOMIIIEKCOOOpa30BaHus).

3.|Croco0bl pacueTa KOHIIEHTpAIH B
MOTEHIIMOMETPUYECKOM aHAIIH3C

Crioco0bI pacueTa KOHIICHTPAIIMH B MOTCHIIHOMETPHH:
cnoco0  TpamyMpoBOYHOro  rpaduka;  CHOCOOBI
CTaHAapTHOU JI00aBKH (omHO, JIBOMHOM,
MHOT'OKPATHBIX); CIIOCO0

pa30aBICHUS U TIP.

P3




4.|006wmue Bonpocel |OOmme  Bompockl.  IloHsTHE 0  HONAPU3ALHMH. K
BonbTamnepoMeTpru. Kitaccupuxars Konuenrpaunonnast MOJspU3aLysl. CaoiicTBa
HHIUKATOPHBIX npenensbHoro Toka. llepenanpspkeHue  BblOEICHUS
5J1EKTPOJIOB, IPHMEHAEMBIX g|Bomopona. [TousiTre o Toke oOMeHa. BbIBOT ypaBHEHUS
BOJLTAMIIEPOMETPHH nossipu3anuy. BennuuHa noTeHIana mojayBOJIHbI s
Cj1y4dasi CMCIIaHHOU MOJIsIpU3aluu.
Knaccmbnxaunﬂ MHAWKATOPHBIX QJICKTPOOOB,
TMIPUMEHSIEMBIX B BOJIbTaAMIIEPOMETPUA
5. |[Kimaccmaeckast mossiporpadus Knaccnueckas nomsporpadus. K
O6ume  mojoxeHus.  YpaBHeHue  MibpkoBuda.
PasnoBunHOCTH TOJISIPOT PaYUIECKOTO
MeTona. llpunoskeHUs MONMAPOrpadUIEecKOr0 METO/a|
(ompeneneHne YHCTa AIEKTPOHOB, IPHHUMAOIINX
ygactue B Ipouecce BOCCTAHOBJIICHUA-OKHUCIICHUA
BCHICCTBA Ha OJBJICKTPOAC; MH3YUYCHHUC KOMIIIICKCHBIX
COCIMHCHHNH, HU3y4YCHUC SIBJICHUA
TAyTOMETPHUU; U3YUCHHUE CTPYKTYPHI COCTUHCHUT).
6.|CoBpeMeHHBIE BapUaHThI CoBpeMeHHbIE BapHaHTHIBOIBTAMIIEPOMETPUHN - K
BOJIbTAMIICPOMCTPHH. CUHyCOUAAJIbHAsA, ICPEMECHHOTOKOBAA, UMITYJIbCHAA.
Oco0eHHOCTH (POPMHUPOBAHUS AHATTUTHICCKOTO
curHana. AMnepomeTrpuueckoe TuTpoanue.lIpuHnun
MEeTOoAa. KpI/IBLIeaMHepOMeTpH‘{eCKOFO TUTPOBaHUA.
N3menenue X04a KpUBBIX THUTPOBAHUSA B
3aBUCHUMOCTH oT XapakTepa IPOTCKAHUSA
MpO1ECCOB. PearenTtr! B AMIICPOMETPUICCKOM
TUTPOBAHUU. HpI/IMeHCHI/IeH 3JICKTPOAOB. HpI/IJ'IO)KeHI/Ie
AMIICPOMETPHUICCKOI0 MCTOJA.
7.|IIpakTrueckue acnextsl |ABTomarm3anus Metoga [IT u BA. Tumnsr K
MNOTCHUMOMETPUICCKOIro W | MHIUKATOPHBIX 3JICKTPOIOB,HCIOIb3YEMBIX
BOJIbTaMIIEPOMETPUUECKOTOMETO0B BITHX METOAX HCCIIET0BAHMS.
4HAIIM30B. Oco6eHHOCTH  TIPOGONOATOTOBKU  OOBEKTOB
OKpYyXarouieu cpenbl IS neiem
QJICKTPOXUMHYCCKOTO aHaIn3a.
2.3.2 3aHATHA CEMUHAPCKOI0 THNA (MpaKTHYecKue /
CeMHMHAPCKHE3aHATHA/1a00paTopHbIe padoThI)
Ne dopma
HaumenoBanue 1abopaTopHbIX paboT TEKYILEro
KOHTPOJIA
1 3 4
1. |Omnpenenenue ocHOBHBIX XapakTepucTuk MCD. JIP
2. |lloTeHIMOMETpHUYECKOE OIpeesieHue Ccyab(haT-nHOHOB B Bomax cPb- JIP
CEJIEKTUBHBIM JJIEKTPOJIOM
3. |[loTeHIMOMETpHUYECKOE OmNpeeicHre (PTOPUA-UOHOB B 3yOHOW Tacte ¢ JIP
MTOMOIIBI0 GTOPUA-CETEKTUBHOTO JIEKTPOAA
4. |lloTeHIIMOMETPUYECKOE onpeaeneHue KOHCTAHT UCCOIMAIUNA JIP
(hochopHOIT KUCTOTHI
5. |MonoMeTrpuueckoe onpe/esieHne KaabIisa B MOJIOKE. JIP
6. |OmpeneieHre  KOHIICHTpAIlMK ~ X-HOHOB ~ METOJOM  JIOOABOK  C JIP
ucrnons3zoBanuem MCD.
7. |3ydyeHue 3aBUCMMOCTH AHAIUTUYECKOTO CHUTHajda OT Pa3lIdYHBIX JIP
napameTpoB B Metoge UBA
8. |HBepCHOHHO-BOIBTAMIIEPOMETPHUECKOE omnpeaeieHue TSDKEIIBIX JIP
METAJIJIOB HA BPAIAIOIIEMCS CTEKIIOYTIEPOJHOM 3JIEKTPOJIE METOAOM
rpalyupoOBOYHOTO Tpadrka




9. |MHBEepCHOHHO-BOJIHTAMIIEPOMETPHUUYECKOE. omnpeaeneHue TSHKEJBIX JIP
METaJUIOB Ha BPAILAIOLIEMCSI CTEKIOYIVIEPOAHOM DJIEKTPOAEC METOLOM
CTaHJapTHOU JO0OaBKHU

10. |IlHBepCHOHHO-BOJIBTAMIIEPOMETPHUECKOE ompeacieHue TSDKEIIBIX JIP
METAaJUIOB B IPUPOJIHBIX U MUTHEBBIX BOAAX

11. |Bsi6op pabouux  YCIIOBHI  OmNpeneneHuss  3JIEMEHTOB npu JIP
MHOTOKOMIIOHEHTHOM KOHLIEHTPUPOBAHUH

12. |IlHBepCHOHHO-BOJIBTAMIIEPOMETPHYECKOE onpeeIeHue TSKEIBIX JIP
METAJIJIOB B MUIIEBBIX IPOAYKTAX

13.|Onpenenenue AHTUOKCHUJIAHTHOU aKTHUBHOCTU WHIUBUIYaIbHBIX JIP
AHTUOKCUJIAHTOB

14. |IHBEepCHOHHO-BOIBTAMIIEPOMETPUUYECKOE onpeneseHue TSKEIBIX JIP
METAJUIOB B MUIIEBHIX MPOIYKTAX (CaMOCTOATENbHAs paboTa)

[Ipumeuanune — 3ammra mabopaTopHoit padotsl (JIP), Bemomunenue kypcosoro npoekta (KII), kypcosoit
pab6otsr (KP), pacdaerHo-rpadmueckoro 3ananus (PI'3), pacuerHoro 3ananus (P3), Hanmcanue pedepara
(P), acce (3), kommoksuyM (K), rectuposanue (T), ycrasiii onpoc (YO) u T.4.

Jns Bcex nmabopaTopHBIX pabOT pa3paboTaHbl U yTBEPXKACHBI Ha 3acelaHUU Kadeapsl
AHAJIMTUYECKON XMMUH METOJNYECKHUE YKa3aHUs

2.3.3 IlpuMepHas TeMATHKA KyPCOBbIX padoT
KypcoBas paborta He mpeycMOTpeHa yu4eOHBIM TIIIAHOM.

2.4 Ilepeyenb y4eOHO-METOIHYECKOTO oOOecmevYeHHs IJIsi CAMOCTOSITEJILHOW pPadoThI
00y4YaIOIIHXCS M0 TUCIUTLINHE

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

Ne Buxg CPC BBIMOJIHEHHIO CAMOCTOSTEIILHOU pabOThI
2 3
IIpopaboTka yuebnoro |Lromko T.I'., BopomoBa O.b.,Hmkxomaeea H.A., Kommmu B.B.

(TeopeTHyecKOro) MaTepuaa

[ToTeHIMOMETPHYECKHE METOIbI B aHANM3e OOBEKTOB OKpYXKaloIen cpensl /
KpacHonap: U3natenbcko- noiurpaduueckuii nentp Kyol'y, 2014, 124 c.
[ronko T.I'., Boponosa O.b., Konmun B.B., Konmmna/lx.H.
I/IHBepCI/IOHHaHBOHLTaMHepOMeTpI/IH B AHaAJIN3¢ ITUIIECBBIX
npoxykros / Kpacuonap: Tunorpagpust OOO «I'K Anbsrantoxey, 2015, 190 c.
OOBEKTHI OKPY)KAIOIIEH Cpesbl U UX aHAJIUTHYECKHH KOHTPOJIb B 2-X TOMax /

mop pexa. T.H. IllexoBnosoit. . — Kpacromap: Apt- Oduc. — 2007

Brimonnenune
WHIUBUAYATIbHBIX PACUETHBIX

3aJJaHUI i
MOATOTOBKA K TEKYLIEMY
KOHTPOJIIO

Hioonko T.I., BoponoBa O.b..Hukonmaeea H.A., Koumun B.B.
[ToTeHIHOMETPHYECKIE METObI B aHAM3e OOBEKTOB OKpYXKaIoIeH cpensl /
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Y4eOHO-METOANYECKUE

MaTepHaibl JUIsl CaMOCTOSITENbHONW paboThl O0ydaromuxcs H3

YKclia UHBAIM/IOB U JIUI C OTPAaHMYEHHBIMUA BO3MOXKHOCTSMU 3710poBbs (OB3) mpenocTaBnstoTcst
B (hopMax, alaiTUPOBAHHBIX K OTPAaHUYCHUAM UX 3/J0POBbS M BOCIIPUATHS HH(POPMALIUN:
JInst man ¢ HapyIIEeHUsIMUA 3pEHUS:



—B MEYaTHOM (hopMe yBEIMYCHHBIM MIPUPTOM,

— B (hOpMe TEKTPOHHOTO JTOKYMEHTA.

JList JiL ¢ HapyLIEHUsIMU CIIyXa:

— B meyaTHou (hopme,

— B (hpopMe 31eKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyLIIeHUsSIMU OTTOPHO-ABUTATEIBHOTO arapara:
— B meyaTHou (hopme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIEpEeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0y4Jaronmxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJOTMH, IPUMEHsIEMbIe IPH OCBOEHUH M CIUILINHBI (MOLYJIs1)

B cootBerctBum ¢ TpedoanusmMu ®I'OC BO peanuzanus KOMOETEHTHOCTHOTO MOAX0/a
IIpeyCMaTpUBaeT HUCIOJIb30BAHUE B Yy4EOHOM IIpOLECCE aKTHBHBIX M HMHTEPAKTUBHBIX (hopMm
MPOBEICHUS 3aHATHIA.

Opranuzanus H3y4eHHs Marepuala Kypca OCYLIECTBIIETCS Ha OCHOBE CHUCTEMHO-
JESTeTBbHOCTHOTO TOAXO0Ja M TOITAIHOTO (POPMHUPOBAHUS YMCTBEHHBIX JeicTBHU. Jlekunn u
na0opaTOpHbIE 3aHATHS CIIOCOOCTBYIOT (OPMHUPOBAHUIO Yy CTYJIEHTOB 0a30BbIX 3HAHUH,
OCHOBHBIX MBICIUTENIBHBIX ONEpalui, pPa3BUTUIO JIOTUKU. JIEKIUM HOCAT MOTHUBALMOHHO-
[I03HABATENNbHbIM XapakTep; J1a00opaTOpHbIE 3aHATHUS SBISIOTCS CAMOCTOSITEIbHBIMH U HMEIOT
pOOJIEMHO-TIONCKOBBIN  xapaktep. Ilpu BbIONHEHHH 1a0OPATOPHBIX pabOT peannsyercs
TBOpYECKas  JIeATENbHOCTh  CTYJEHTA, pPa3BUBAeTCi KOMMYHUKAaTHUBHAas  CIOCOOHOCTb,
pa3BUBAIOTCSl  HaBbIKM  apryMEHTUPOBAHHO  BbIpaXKaTb CBOM  MBICJIM U HaBBIKU
AKCIIEPUMEHTAIbHONU pabOThI.

Jis noBblmieHUss 3QQPEKTUBHOCTH YYEOHOTO Ipolecca MCIOJIb3YITCS CIeayroIue
o0pa3oBaTeNbHbIC TEXHOJIOTHH: HH)OPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTHH, HAIPABJICHHBIC HA
¢dbopMHpOBaHHE CHCTEMbl 3HaHUI, 3allOMMHAaHHME U CBOOOJHOE ONEPHUPOBAHHE HMH; METO[
MpOOJIEMHOTO U3JI0’KE€HUsl MaTtepuana. JlJis yCHEeIHOro OCBOEHUS AUCLUMIUIMHBI CTyJEHTam
HE00XO0/MMO OBIJIAJIETh HAaBBIKAMU MPOBEACHUS MOUCKAa HEOOXOAUMOW HaydHOH MH(popMalnuu B
¢donnax 6ubarorexu. [y 3aKpemyieHus] MOJyYeHHBIX TEOPETUUYECKUX 3HAaHUW U MPaKTUYECKUX
HaBBIKOB U C 1IeJIbI0 TPOPECCHOHATBLHON OPUEHTAIMH MTPEelyCMOTPEHBI CEMUHAPBI-3KCKYPCUU Ha
MpeANpPUATHIX TOPOJa.

[Tpu BeIOIHEHNM Ta00PATOPHBIX pabOT U BO BPEMS CaMOCTOSITEIbHON pabOThI CTYAEHTHI
MPOBOAAT pa3dop MpakTUYECKHX 3a7ad KaK CaMOCTOATEIbHO, TaK W PEHIaloT MpOoOJIEeMHbIE
CUTYalluy B COCTAaBE MAJIbIX IPYIIIL.

JUie MHBaNMIOB M JIMII C OTPAaHUYEHHBIMM BO3MOXHOCTSIMHU 3I0POBbSl PEAU3YIOTCS
UHIUBUAYAIbHbIE  OOpa3oBaTelbHbIE  TEXHOJOTHUH, KOTOpbIE  TO3BOJISIOT  IOJHOCTBIO
WH/MBUYaJIN3UPOBATh COJEpXKAHUE, METOAbl M TEMIIbl y4eOHOH /eATeNIbHOCTH HWHBAIUAA,
BHOCHUTH BOBpEMsI HEOOXOANMbIE KOPPEKTUBBI, KaK B JI€ATEIbHOCTh CTy/I€HTa-UHBAIN/IA, TaK U B
JESATENBHOCTD NIPENOJaBaTENs.

4. OueHoYHbIE CPeICTBAa /sl TeKYLIero KOHTPOJIsI YCIeBAeMOCTH U NPOMeKYTOUYHOI
arrecTauuu
OneHouyHble CpeACTBa IMpelHa3HAYeHbl JJIi KOHTPOJS M OLIEHKH 00pa3oBaTeNIbHBIX
JOCTIKEHUM O00yJaromuxcs, OCBOMBIIMX HpPOrpaMMy y4eOHOW JTUCHMIIMHBI «OCHOBBI
3JEKTPOXUMHUYECKUX METOJ0B AHAIIA3A.
OneHoYHBIE CPECTBA BKIIIOYAKOT KOHTPOJIBHBIE MAaTEPHUAIIBI ISl IPOBEACHUS TEKYyLIero



KOHTPOJIA B ¢opMe pa3HOYPOBHEBBIX 3aJlaHUM, PACUETHBIX MIIMTBOPUECKHUX 33JaHUN, OTYETOB
o JiabopaTopHBIM paboTamM ¥ MPOMEKYTOUHOI aTTecTanuu B GopMe BOIPOCOB W 3aaHUN K

3a4eTy.
CprRTypa OLHCHOYHBIX CPEACTB IJIsA Telcymeﬁ Hu HPOMe)l(yTO‘lHOﬁ arTreCralnumu
HanmenoBanue
Ne KonTtponupyemslie Kon xonTpoaupyemoit OLICHOYHOI'OCPENCTBA
n/m paszeinsl (TeMbl) KOMITETEHIINH (WK ee
JCLUILTHHBI YacTH)
Texymunii [IpomexyTto
KOHTPOIIb JHAsaTTeC
Tays
OOmue BOITPOCEHI BOMpocH! 1-3 u3

1  |PIEKTPOXUMHYECKUX [K-3 YO HepeyHs BOIPOCOB
METOJIOB  HCCIICIOBaHUSIH TK-5 AL 3a9€Ta
aHaIu3a
[ToTeHIIMOMETpHUYECKHE Bompockr 4-7, 9-

2 |verosl aHanM3a u [K-3 K 12 3 nepeuns
HCCIIE JOBAHMUS TIK-5 JIP 1,2,4-11 BOPOCOB 17151

3aqera
Croco0b1 pacuera BOMpoOC 8 n3

3 |[KOHLEHTpALH B [K-3 P3 HepeyHs
[IOTEHLIUOMETPUUECKOM IIK-5 BOIIPOCOB JIJIst
HAIIE 3aqera
Ooiue BOTIPOCHI Bompock! 13-

4 |BOJIBTAMIIEPOMETPUHU. [K-3 19,29 3
Knaccugukarms IIK-5 K nepeuHs
MHIIUKATOPHBIX BOTIPOCOB ZUTSA
JIEKTPOJIOB, 3a4eTa
IIPUMCHACMBIX B|
BOJIbTAMIICPOMETPHUU

5  [Knaccuueckas Bompocs! 20-23u3
rmoJsiporpadus IK-3 K MepevHs

IK-5 BOIIPOCOB JIJIsSt
3a4eTa
CoBpeMEHHbIE BApUAHTHI BoOMpockl 24-28u3
6  |[BOIBTAMIEPOMETPHUH. IK-3 K MepevHs
IK-5 BOIIPOCOB /IS
3ayera
[TpakTHYecKneacneKThII Bompocsr 12,

7  |OTEHLIHOMETPHUYECKOTO U [K-3 K 29-34 u3
BOJIbTAMIIEPOMETPUYEC IK-5 JIP 3,12,13,14 o
KOTOMETO/I0BAHAIH30B.

BOIPOCOB IS
3ayera

IToxa3aTenu, KpUTEPHUHU U LIKAJIA OLEHKU CHPOPMHUPOBAHHBIX KOMIIETCHIM

Kon u CooTBeTCTBHE yPOBHEH OCBOCHHS KOMIIETEHIINH [UIaHUPYEMbBIMPE3yJIbTaTaMm
HarMEHOBaHUE 00yUYCHHS U KPUTEPHUSAM UX OILICHUBAHUS
KOMITETEHIIUI IIOPOTOBBIH 6a30BEIi TPOABUHYTHIN
Ornenka
Y 10BIIETBOPUTETHHO/3aUTE Xopo1io/3a4TeHo OTaMYHO/3a9TEHO
HO
[1K-5 3naem TeopeTHdecKue U 3naem 3naem




CIoco0eH METO/I0JIOTHUECKHE TEOPETUICCKHE U | TEOPETUYECKUE
TIPUMEHSITh OCHOBBI JACLMILIHHBI U | METOJOJOTHYCCKHE METOI0JIOTHUECKHE
OCHOBHEBIE HATIPaBJICHUS pa3BUTHS OCHOBBI OCHOBBI TUCITUTLTHHBI
3aKOHBI K COBPEMEHHBIX JACLIUTLIAHBI H | u HaTIPaBJICHUS
3aKOHOMEPHOCTH ANEKTPOXUMHUICCKUX HaTIPaBJICHUS pa3BUTHS
pa3BUTHA METO/IOB aHaJIH3a pa3BUTHA COBPEMEHHBIX
AHAINTUYECKOH COBPEMEHHBIX ANMEKTPOXUMHUICCKUX
XAMHAH TIPA AIEKTPOXUMUICCKU METOJIOB aHau3a;
aHanm3e X METOJIOB aHaJIH3a; JIEMOHCTPUPYET
TTOJTyYCHHBIX JEMOHCTPHPYET 3HAHUS
pe3yIbTaToOB CIIOCOOHOCTh MHOTOYPOBHEBBIX
yCTaHABJIMBATh MEKTUCIIATUTAHAPHBI
CBSI3b: CBOMCTBa X CBSI3EH
o0beKTa —  METOQ
aHamM3a
Ymeem HCTIOJIF30BaTh Ymeem Ymeem
3HAHMS B obmacTu UCIOJb30BaTh HCIIOJIb30BAaTh
COBPEMEHHBIX 3HAHUSA B 00JIACTH 3HAHUS B o0Omactu
3J'IeKTpOXI/IMI/I‘IeCKI/IX COBpeMeHHLIX COBpeMeHHLIX
METOJIOB aHajau3a UL | DIEKTPOXUMIYCCKU ANEKTPOXUMUICCKHAX
HCCIIeTOBAHUS MIPOIIECCOB, X METOJOB aHaJIu3a METO/IOB aHaIu3a JJIs
MIPOTEKAIOIINX B CIOKHBIX IJIL  KCCICHOBaHUS HCCIICOBAHUS
CHUCTEMax u KOHTPOJISI TPOIIECCOB, MPOIIECCOB,
COJICPKAHUST KOMIIOHCHTOB TPOTEKAOIIIX B | MPOTEKAIOIIUX
B 00BEKTaX OKpYKaromen CIIOXHBIX CHCTEMAaxX CJIOXHBIX CHCTEMAX U
Cpeb u KOHTPOJIS KOHTPOJIS
COJICPKAHUS COJIEpIKAHUS
KOMIIOHCHTOB B KOMIIOHCHTOB
00BeKTax 00BeKTax
OKpYy>Karouiei OKpy Xaroien
Cpebl; Cpensl;
JIEMOHCTPHUPYET JIEMOHCTPUPYET
YMEHHE YMEHHE
apryMEHTHPOBATh apryMeHTHPOBAaTh
CcOOCTBEHHYIO COOCTBEHHYIO TOYKY
TOYKY 3pCHUS 3peHHs, HaXOJHTh
IIyTH peleHus
[MO3HABATEIbHBIX
3ama4
Braoeem HaBBIKAMU Braoeem Braoeem HaBBIKAMU
HpaKTI/I‘IeCKOFO HaBbIKAMHA HpaKTI/I‘[eCKOFO
HpI/IMeHeHI/Iﬂ COBpeMCHHBIX HpaKTI/I‘IeCKOFO HpI/IMeHeHI/Iﬂ
AHAIUTUYECKUX METOJOB K MPUMEHCHHUS COBPEMCHHBIX
aHaJm3y O6T)GKTOB COBpeMeHHBIX AHAJIITUTUYCCKUX
OKpY>Karomiel cpeb AHAIUTHYECKUX METOJIOB K aHalu3y
METOJIOB K aHaIu3y 00BEKTOB
00BEKTOB OKpYy’Karomen
OKpY>Karomien Cpensl;
CpeIpl; JIEMOHCTPHPYET
JEMOHCTPHPYET MHOTOCTOPOHHOCTh
CIIOCOOHOCTH K | IIOAXOJOB,
MHOTOACIICKTHOMY MHOT0aCIEeKTHOCTh
00CYXIEHUTIO o0cyXIeHus
npoOieM npooeM
IK-3 3naem IpUPOY U | 3naem mpupony u 3naem npupony u
CIoco0eH 0COOCHHOCTH 0COOCHHOCTH 0COOEHHOCTH




MIPOBOJIUTH (dhopmupoBanus (dhopmupoBanus (dbopMupoBaHUs
paboTty 1o aHAJUTUYCCKOTO CHTHAjia B aHAJUTUYCCKOTO aHAJIUTUYCCKOTO
ONTHMM3AIUH Pa3IMYHBIX CUTHaja B | cWrHama B
CYIIECTBYIOIINX AIEKTPOXUMUIECKUX Pa3IUIHBIX Pa3IHIHBIX
METOJIOB U METO/IaX aHaJlu3a AIEKTPOXUMHUICCKU ANEKTPOXUMHUICCKUX
METOIUK X METOJIaX aHaJIN3a; METOJaX aHaJIn3a;
aHajau3a CIIOCOOBI JIEMOHCTPUPYET
BEIIIECTB, BBISIBJICHUS YMCHHE
MaTepHasosB, 3HAYUMBIX apryMeHTHPOBATh
MPOAYKIIUH C (akTopos, COOCTBCHHYIO TOYKY
HCIIOJIb30BaHUEM OKa3bIBAIOIIUX 3peHus, HaxOJIUTh
TEOPETUYECKUX BITUSHUE Ha | MyTH pelieHus
3HAaHUHN U AHAIIMTHICCKUI IM03HABATEIbHBIX
MPAKTUICCKUX CUTHAJ U | 33134, TEOPETUUYECKU
HaBBIKOB B MIPaBHIBHOCTD TIPOCIICKUBAS CBSI3U
obmnactu OIpeAeIeHHs CBOHCTBO O0OBEKTa —
aHAJTUTHYECKOMH aHajauTa 0COOEHHOCTH METOa
XUMHUHN aHajaus3a
Ymeem mpoBectn anamm3 Ymeem MIPOBECTH Ymeem TIPOBECTH
COCTOSIHUS BOTIpOCA, aHajau3 COCTOSIHUS aHaIu3 COCTOSTHHUS
HCTIONB3YS JTUTEepaTypHBIC BOTIpOCA, BOTIPOCA, HCHIONB3YS
HCTOYHHUKH, HCIIONB3Ys JTUTEepaTypHBIC
MPOBECTU OIIEHKY U BBIOOP JIUTEpaTypHbIE HUCTOYHUKH; IPOBECTH

HE00X0IUMOT0 000PYyIOBaHU

HUCTOYHHKU; IIPOBECTHU

OIIGHKY WBBIOOD

u OILICHKY MBBIOOD HEOOXOIUMOTO
BCIIOMOTATENbHBIX CPEICTBIIIA HEOOX0UMOTO0 obopynoBanus u
TIPOBEICHHS 000pyI0BaHUs u BCIIOMOTaTEIbHBIX
HCCIIEIOBAHUIA; BCITOMOTATENNbHBIX CpencTB TSt
MIPOBECTHU BI)I60p, CpEaCTB JIA TIPOBEACHUA
MIPOBEPKY paboTOCIIOCOOHOCTH MIPOBEACHUSA MCCIIe/IOBAHUI; POBECTH
CTaHAapTHOU METOJIUKHA MCCIIe[OBaHH; BBIOOD,
aHanmn3a 3aJJaHHOTO IIPOBECTH BBIOOD, HpOBEPKY
obpasia TIPOBEPKY paboTOCIOCOOHOCTH U
paboTOCIOCOOHOCT U U aIaITanio
aJIanTaIuIo METOIUKH aHaIM3a
METOJMKH aHAM3aJUIA | JUIS 3a/IaHHOTO
3aJIaHHOTO oOpa3ia; MIPOBECTH
obpasra CpaBHUTENBHBIN aHATN3
METOIUK
aHajm3a 00BEKTa
HCCIICIOBaHNUA HBBIOpATh
ONTUMAJIEHYIO
METOIUKY
Bnaoeem HaBBIKAMH Bnaoeem naBbikamu Bnaoeem HaBBIKAMU
MIPOBEACHUS HCCIICIOBAHUIHT MPOBEACHUS MIPOBEICHUS
aHaJm3a, OCHOBaMHU HCCIIeTOBaHUI M | WCCIeA0BaHUN u
IUTAHUPOBAHHS SKCIICPUMEHTA aHaJM3a, OCHOBaMH aHanms3a, OCHOBaMH
u IUTAHUPOBAHHUS TUTAHUPOBAHHS
MIPOBEACHUS HEOOXOMUMBIX JKCIICPUMEHTA U | DKCIepHUMEHTa u
pacdeToB MPOBEACHUS MIPOBEACHUS
HEOOXO0IUMBIX HEO0OXOIUMBIX PacyeTOB;
pacyeToB; JIEMOHCTPHPYET
CITOCOOHOCTBIO CIIOCOOHOCTD
aIanTHPOBATh a7anTHPOBATh
HM3BECTHBIE CTIOCOOBI CTaHJAPTHYIO METOAHUKY
MIPEIOATOTOBKU OTIpeICIICHUS aHAJIHNTA
o0bekTa K K
BBIOpaHHOM HCCIIElyEMOMY
CTaHAapTHOU 00beKTY

MCTOOMKE aHaJIn3a

TunoBbie KOHTPOJIbHBIC 3aJaAHUA WJIH HHbIC MaTepI/IaJILI,H606XOI[I/IMbIeIUIﬂ OIICHKH




3HAHUM, YMEHHH, HABBIKOB M (HMJHM) ONbITAAEATEIbHOCTH,XaPAKTEPU3YIOIIUX ITAMNbI
(popMupoOBaHUS KOMIIETEHIIHI B polecce 0CBOCHUSIOOPA30BaTeIbLHOUIIPOrPAMMBI

Texymuii KOHTPOJb MPOBOJUTCS IyTEM MPOBEACHUS OIPOCOB CTYAEHTOBBXOJE
na0opaTOPHBIX 3aHATHIA, B OopMe coOeceJOBaHUS MPH 3alUTe  J1a0OpaTOPHBIX pabot, u
c/laye KOJIJIOKBLYMOB.

Ipumepnviii nepeyenv  8ONPOCO8, 0OCYAHCOAEMBIX NPU 3AUWUMAX 1ADOPAMOPHBIX pabom,
U 01 N0O20MOBKU K KOMIOKEUYMY no pasdeny «llomenyuomempuyeckue memoovl ananuza u
UCCe008aAHULY'

1. Knaccudukanus 3J1eKTpOXUMUYECKIUX METOJOB aHAIH3A.

2. llonsaTtHe O TOMYNPOHHUIIAEMOW MeMOpaHe KaK Ba)KHEHIIEH COCTaBHOW 4YacTH
HMOHCENIEKTUBHOTO 3J1eKTpoia. [IpuyrHbl BOSHUKHOBEHUS AU(PPY3HOHHOTO MOTEHIHAA.

3.DneKTpoaAbl CPaBHEHUS, UX XaPaKTEPUCTUKH U OCOOCHHOCTH IpuMeHeHus: B DXMA.

4. OcHoBable xapaktepuctukn HMCD. CmocoObl onpeneneHus KodhOUIIMEHTOB
cenektuBHOCcTH CD. Onpenenenue npezaesia 00HapyKEHUsI.

5. Knaccudukamus UCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCD c
KUAKUMHM ~ MeMOpaHaMu.  XapakTepUCTHKAa  CEHCUOWJIM3MPOBAHHBIX  HMOHOCEIEKTHUBHBIX
ANEKTPOAOB (ra304yBCTBUTENBHBIX, (DEPMEHTATUBHBIX). DTOPUII-CENEKTUBHBIN JIIEKTPOJI, €ro
0CcOOEHHOCTH 1 IPUMEHEHHE.

6. Texnuka skcriepumenTa mpu padore ¢ MCD. dakTopsl, BAUSIONINE HA TPABUILHOCTD
onpenenaeHui npu ucnonbzoBanuu MCH.

7. ITorpemHocTb MOHOMETPUUCEKUX ONPEICICHUN.

IlpumepHviii nepeuenv 6onpocos O0asa 3auwumel AAOOPAMOPHLIX padbom Nno pazoeny
«Bonvmamnepomempuueckue memoost aHANU3A U UCCIEO0BAHULY

1. ITonsiTue 0 moNSpU3ALUH IEKTPOAA.

2. MexaHHu3M KOHILIEHTPALIMOHHOW MO pU3AIIHH.

3. YpaBHeHHe KOHIIEHTPALMOHHON MOJISIPU3ALMH AJIS CIydast TBEPIOTrO 3IEKTPOAA.

4. CBoiicTBa NpeJeNbHOrO TOKA.

5. YpaBHeHHNE KOHLIEHTPALMOHHON MOJISIPU3ALMU IS CiTydas 00pa30BaHMs aMallblaM.

6. Tlepenanpspkenue. O0mue moyioxkenus. [lepeHanpsoKkeHUE BBIIEICHHS BOIOPO/IA.
Teopuu, 00OBsACHSIONINE BOSHUKHOBEHHE MTEPEHATIPSKEHUSI BBIIETICHUS BOJIOPO/IA.

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

8. OOpatuMble 1 HEOOPATHUMBbIE FNEKTPOIHBIE TPOLIECCHI.

9. Tumnbl MHAUKATOPHBIX AJIEKTPOAOB, UCIOIb3yEMBIE B BOJIHTAMIEPOMETPHH.

10. OOocHoBanmMe BBIOOpa SUCHKHM TIPU TPOBEIACHUU BOJBTAMIIEPOMETPUIECKHX
UCCIIEJOBaHMSIX.

B paznene «Cnocobwi pacuema xonyenmpayuu 6 nomeHyuoMempuieckom aHauiuzenais
OLICHKH 3HaHUI, yMEHUH, HaBBIKOB, XapaKTEPU3YIOIINX dTarnbl (POPMUPOBAHUS KOMIETEHIIUN B
mporecce  OCBOEHHMS — 00pa3oBaTeNbHOW  MPOrpamMMbl,  MPEAYCMOTPEHO  BBINOJHEHHE
MBOPUECKO203A0AHUS/PACYEMHO20 3A0aHUsL, TIETIBI0 KOTOPOTO SIBJISETCSI HA OCHOBE IOJIY4YEHHBIX
TEOPETUYECKUX 3HAHUHM MPOBECTH OOOCHOBAHHBIM BBHIOOP cIOCOOa pacueTa KOHIEHTpaIUu
oTpezieNiieMoro KOMIOHEHTa B 00beKTe (0 3aJaHulo npenojasatesns). [Ipu BEIIOTHEHUHN 3TOTO
BUJia pabOThI CTYJEHT CAaMOCTOSTEIEHO MPOBOJIUT MMOMCK METOJMKHU ONpeeTeHUs KOMIIOHEHTa,
IJIJAHUPYET HKCIIEPUMEHT, ITOIY4YaeT HKCIIEPUMEHTAIIBHBIE JAHHBIE U TPOBOJNUT PACUEThI. 3aIIUTa
pe3yabTaTOB TBOPYECKOTO 3aJaHHsI IPOBOJIUTCA B TpyIIe B (hopMe yCTHOTO AOKIIaIa.

Ilpumepvr mem meopueckoz2o 3adanus. - omnpeelieHne GTOPUA-UOHOB B MUHEPAIbHBIX
BOJaX; - ONPEJEIICHUE MEAU B BUHAX; - ONPEICIICHUE KaJIbLUs B MOJACIBHBIX CMECAX METOAOM
MHOTOKPATHBIX I00aBOK.

[TpoBenenue xommponvhvix pabom TO3BOJSET OLEHUTH CTENEHb U TITyOMHY YCBOCHMS
TEOPETUYECKOI0 MaTepHasa, CIOCOOHOCTh JIOTMYHO, TPAMOTHO M 4YETKO H3JlaraTh MaTepuall,
onepupys TEpMHHAMM M3yd4aeMOW JUCLHUIUIMHBL B pasnmene «BoapraMnepomerpuueckue
METOBbI aHAIN3a» NPElyCMOTPEHO BHIMOIHEHHUE JIBYX KOHTPOJIBHBIX padoT:

KOHTpOJbHass pabora 1 BkiIrowaeT Marepuan pasgenoB  «OOmme  BOMPOCH
BoJIbTamIrepoMeTpun» u «Knaccndeckas monsiporpadus»,



KOHTpOJIbHast paboTa 2 — «CoBpeMeHHbIE BapUaHThl BOJIbTAMIIEPOMETPHI.

BreimonHnenue o0y4arommMMcs KOHTPOJBHBIX PA0OT JEMOHCTPHPYET OCBOCHHE WM
cnenyromux npodeccuoHanbHbix kKomrerenmuii — [1K-3, TIK-5.

IlepeueHb BONPOCOB JUIsl MOJTOTOBKU K KOHMPOAbHOU pabome 1.

1.ITonsiTHE O MIONSIpU3AIIUN

2. MexaHu3M KOHIICHTPALMOHHOM MOJSPU3aIIH.

3. YpaBHeHME KOHIIEHTPAIMOHHON MOJIIPU3AIMHU TS CIy4ast TBEPAOTO JIEKTPOa.

4. CBoiicTBa IIpeeabHOrO TOKA.

5. YpaBHeHHE KOHLIIEHTPALIMOHHOH MOJIAPU3AIMHU IS CITydasi 00pa30BaHMs aMaJIbIaM.

6. Teopust KOHBEKTUBHOM MU Dy3HUH.

7. Tlepenanpspxenune. OOmme monoxenusi. llepeHanpspkeHUe BBIACICHHUS BOZOPOAA.
Teopuu, 00BsICHSIOMNE BOSHUKHOBEHUE TTEPEHATIPSKEHISI BBIICICHUS BOAOPOA.

8. Knaccuueckas mnonsiporpadus. OOmmii BUI M XapaKTEPUCTHKA BOJIbTaMIEPHON
KpUBOM B Kiaccuyeckod mnossgporpaduu. BnmsHue mnpouecca BbIIENCHHs KUCIOPOJa,
PacTBOPEHHOTO B 3JIEKTPOJIMUTE, HA MOJSIPU3ALMOHHYIO KPUBYIO.

9. Ilpenensubii Tok Ha PKD. YpaBuenue MnbkoBuya, €ro aHaan3 U IpUMEHEHHE.

10. O6paTumble U HEOOPATUMBIE SJCKTPOIHBIC IPOLIECCHI.

11. Tonsiporpaduueckrue MaKCUMYMBI.

Ipumep bunema konmponvHou pabomul 1.
BAPUAHT 1

1. Tlepenanpsoxenue Beienenus Boaopoaa. Teopuu, 00bIACHSIOMIUE TIPOLECC
MepeHanpsKEHUs BbIICIICHUS BOJIOPO/IA.

2. Ypasnenue WnbkoBuua s ciaydas PKD. Ananns ypaBHeHus.

[lepeueHb BOpPOCOB 1 HOATOTOBKU K KOHMPONbHOU pabome 2.
. Ocuunorpagudeckas noisporpadus.
. KBagpaTHOBOITHOBasIIEpEeMEHHOTOKOBAS TTOJISIpOTpadusl.
. IHBEpCHOHHBII BOJIBTAMIIEPOMETPUYECKUI AaHAIIN3.
. CunycouanbpHasi IEpeMEHHOTOKOBAS MOJIsIporpadusi.
. UmmynscHas nossiporpadust.
. ITaimkaTopHbIe 2JIEKTPOIBI B BOJIIETAMIIEPOMETPHUH.
. O6ocHOBaHUE BbIOOpA TUEHKH B METOIE BOJIBTAMIIEPOMETPHUH.
. Ilpumenenune nomnsiporpaduu npu U3y4eHUH KOMIUIEKCHBIX COEAMHEHUH, CTPYKTYpBhI
OpPraHUYECKUX COCUHEHUH, IBICHHUS TAyTOMETPUU OPTaHMUECKUX COSAMHEHU.
9. IlpuHIMIBI aMIEPOMETPUYECKOTO TUTPOBAHUS.
10. KpuBble aMIiepoMeTpHIeCcKOTr0 TUTPOBAHHUS.
11. IlpuiokeHue MeToZia aMIepomMeTpruueckoro TuTpoanus (onpenenenue [1P ocanka,
oIpeJieIeHue KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB).

cO~NOOOT A~ WN P

Ipumep bunema koHmpobLHOU pabomol 2.

BAPUAHT 1

1. OcobenHocT! (GOPMUPOBAHUS aHAIUTHYECKOTO CUTHAIA B METOJIE CHHYCOMJIAIBHOM
BOJIETAMIIEPOMETPUH. [IpUMEHEHHE CHHYCOMIAIBHON BOJBTAMICPOMETPHH JUIS H3YUEHHS
IEKTPOXUMHUYECKHX TPOIIECCOB.

2. KpuBble aMmepoMeTpu4eckoro TUTpOBaHus. M3MeHeHHe X0a KPUBBIX THTPOBAHUS B
3aBUCHMOCTH OT XapakKTepa MPOTeKaHuUs MPOIECCOB.

Kpumepuu vicmasnenus oyeHOK npu nposeoeHuu mexkyujeco KOHmpoas ycnesaemocmu —
KOMIOKBUYM/KOHMPOIbHAA paboma.

OYeHKA  «OMAUYHOY.TIYOOKHWE WCUEPIBIBAIONINE 3HAHUS MaTepuana, JIOTUYEeCKU
MocIieI0BaTeIbHbIC, TIOJTHBIC, TPABUIBHBIE M KOHKPETHBIC OTBETHI HA BOIPOCHI OMIIETA;



UCIIOJIb30BaHUE B HEOOXOIMMOM Mepe B OTBETaX TEPMUHOJIOTUH TUCIUILIUHBI, IPEICTABICHHOM
B PEKOMEH/IYEMbIX YU4COHBIX MOCOOUSX U JAOMOIHUTEIBHON JIUTEpaType;
oyenka  «xopowio»:TBEpAbIE W JOCTATOYHO  TMOJHbIE  3HAHUS  Marepuana,
MOCJICAOBATCIIbHBIC, IIPABUJIBHBIC, KOHKPCTHBIC OTBCTHI HA IOCTABJICHHBIC BOIIPOCHI, MOT'YT 6BITB
JOMYIIEHBl HECYIICCTBEHHBIC HEIOYEThl B OTBETAX W HE3HAYUTEIBHBIC HAPYIICHHS JIOTHKU
U3JI0KEHHS MaTepuala,
OYeHKAa «y008IIemBOpUMeNbHO» 3HaHNEe W TIOHMMaHHe OCHOBHBIX Marepualia, Halnvue
HECYIIECTBCHHBIX ommnO0K (He 6ostee 50%) mpu HECITOCOOHOCTH HX MOCIICAOBATCIBHOIO U
JIOTUYECKOTO U3JI0KEHHS, BHI3BIBACT 3aTPYTHEHUE UCIIOIb30BAHNE TEPMUHOIOTHH JUCIUILITMHBL;
OYeHKa  «HeyO081emeopUmMeIbHOY HENOHUMAaHUEe  CYIIHOCTH  BONPOCOB, TIpyObIe
CYIIECTBEHHBIC OIMHOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K MUCHMEHHOMY H3JI0KECHHIO
Marepuaa.

3ayeTHO-3K3aMeHANMOHHbIE MATEPUAJIbI JIS IPOMEKYTOUYHOM aTTecTAlluM (3a4eT)

Bonpocul ons noocomoexu k 3auemy:

1.Knaccugukanus 371eKTpOXUMUUYECKUX METOJI0B aHAJIN3A.

2. IloHsaTHe o0 mOXYNpOHUIIAEMOM MeMOpaHe Kak BaKHEHIIeH COCTaBHOM YacTu
MOHCEJIEKTUBHOTO 3eKTpoa. [IpuunHbl Bo3HUKHOBEHUS AM((PY3UOHHOrO MOTEHLMAIA.

3.D5eKTpobl CpaBHEHUS, UX XapAKTEPUCTUKU U 0COOEHHOCTH TpUMeHeHus B OXMA.

4. Ocnoubie xapakrepuctuku HCD. Crocobbl ompeneneHust Kod((QUIHEHTOB
cenektuBHocTu MCD. Onpenenenue npenena oOHapyKEeHUs.

5. Knaccudukanusa MCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCD ¢
KUAKUMH ~ MeMOpaHaMu.  XapakTepUCTHKAa  CEHCUOWIN3HPOBAaHHBIX  MOHOCEIEKTHUBHBIX
JIEKTPOJIOB. (Ia304yBCTBUTEIbHBIX, (pepMEHTATUBHBIX). DTOPUI-CETEKTUBHBIN 3JIEKTPOA, €ro
0CcOOEHHOCTH 1 IPUMEHEHHE.

6. TexHuka skcniepumenTa npu padore ¢ MCO. dakTopsl, BIUAIOLIME HA MPAaBUIBHOCTh
olnpezaeneHui npu ucnoibzosanuu MCO.

7. IlorpemHocT NOHOMETPUUCEKUX ONIPEIEIICHNN.

8. MHrepnperanus pe3ynbTaToB NOTEHUUMOMETpUYecKHX u3MepeHuid ¢ MCD (meTonsl
IpajyMpOBOYHOIO rpaduka, CTaHIapTHOW J0OABKH, MHOTOKPATHBIX 100aBOK).

9. OOw1as XapakTepUCTUKa METO/1a OTEHLIMOMETPUYECKOro TuTpoBanus. Meton I'pana B
MIOTECHIIUOMETPUYECKOM TUTPOBAaHUM. Pa3nuuHble TUNBI WHIUKATOPHBIX JJIEKTPOAOB IIPU
MOTEHIIMOMETPUYECKOM TUTPOBAHUHU.

10. MeTrox NOTEHIMOMETPUYECKOIO KHUCIOTHO-OCHOBHOIO THUTpOBaHUs. MHIMKaTOpHBIE
ANEKTPO/bI, HCMOJIb3yeMble HPHU TMPOBEACHUU KHCIOTHO-OCHOBHOIO MOTEHIIMOMETPUYECKOTO
TuTpoBaHMa. OOLIas XapakTepuCTHKa CTeKJIssHHOro pH-merpuueckoro snextpona. IIpuunHsbl
BO3HMKHOBEHHS MOTEHLMAla acUMMETpUU CTeKIsiHHOro pH-anektpona M cmocoObl  ero
yCTpaHEHHS.

11. MeTrona NOTEHIMOMETPUUECKOTO OCATUTEILHOTO TUTPOBAHMSI.

12. Ponp NOTEHIMOMETPUN B MOHUTOPUHIE OKPYXKAIOIIEH Cpeibl.

13.IlonsiTHE O MONSIpU3aALUU

14. MexaHn3M KOHIEHTPALIMOHHOM MOJISpU3aIIH.

15. YpaBHeHue KOHIEHTPALMOHHON MOJSPU3ALMH AJIS ClTydas TBEPJIOTO IEKTPOIa.

16. CroiicTBa mpeIeIpHOro TOKa.

17. YpaBHeHue KOHLEHTPALMOHHON MOJSpU3ALNK AJIs cllydas 00pa30BaHUS aMallbram.

18. Teopust KOHBEKTUBHOH MU D y3UN.

19. Tlepenanpsixenne. OOmpe mnoioxkeHus. [lepeHaNpsKeHWE BBIJICICHUS BOJOPOJIA.
Teopuu, 00BsCHSIONME BOBHUKHOBEHUE NTEPEHATIPSKEHMSI BBIJICIEHUS BOAOPOA.

20. Knaccuueckas nomsporpadus. OOmMH BUA M XapaKTEPUCTHKA BOJIBTAMIIEPHOM
KpUBOW B Kiaccuyeckod mossiporpaduu. BriusHMe mpouecca BbIIENIECHUS KHCIOPOJA,
PacTBOPEHHOI'0 B AJIEKTPOJIUTE, HA MOJIAPU3ALMOHHYIO KPUBYIO.



21. Ilpenenbubiii Tok Ha PKD. YpaBuenue MnpkoBrya, €ro aHaan3 U MpUMEHEHHE.

22. O6paTuMble U1 HeOOpPATUMBIE STIEKTPOIHBIE IPOLIECCHI.

23. [Tomsiporpaduaeckue MaKCUMYMBI.

24. Ocumnorpadudeckas moyussporpadusi.

25. KBazipaTHOBOJTHOBAsITIEPEMEHHOTOKOBASI OJISIpOrpadus.

26. VlHBepCHOHHBII BOJIFTAMIIEPOMETPUIECKUN aHAJIH3.

27. CunycougayibHas IEPEMEHHOTOKOBAs MOJIIporpadus.

28. mmtynbcHas mosisiporpadusi.

29. UHaMKATOPHBIE 3JICKTPO/IBI B BOJIBTAMIIEPOMETPHH.

30. O6ocHOBaHUE BBIOOPA SYECHKH B METOIE BOJILTAMIIEPOMETPHH.

31. Ilpumenenue noisporpadgpuu Mpu U3y4eHUH KOMIUICKCHBIX COSAMHEHHUH, CTPYKTYPHI
OpPTraHUYECKUX COCTUHECHUH, ABIICHHUS TAyTOMETPUU OPTaHUYECKUX COCIMHEHUI.

32. IIpuHIHMITBEI aMIIEPOMETPUIECKOTO TUTPOBAHHUSL.

33. KpuBble aMIiepoMeTpU4YeCcKOro TUTPOBAHHSL.

34. IlpunoxeHne METo/la aMIIepPOMETPUIECKOTO TUTpoBaHus (onpenenenue [P ocanxa,
OTpeieIeHue KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB).

MeToan4yeckue MaTepuaJbl, ONMpeAessiioMe Npoue1ypbl OeHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapAKTEPHU3YIOIIMNX ITANbI
¢dopMupoBaHHsIKOMIIETEHINIH

Metoan4yeckue peKOMeHIAMH MPENoAaBaTe/IsIM 110 MeTOAMKe NPOBeAeHHUs
OCHOBHBIX BH/10B Y4eOHBbIX 3aHATHI

Jlexuyuu

Metoauka 4TeHus JEKIIUHU

Jlexuu SIBJISIFOTCSI OJTHUM M3 OCHOBHBIX METOJIOB OOYYCHHSI 10 TUCIUILINHE, KOTOPHIC
JOJDKHBI PeIIaTh CIACAYIOIINE 3a0auu:

—M3JIOKUTh BAXKHEWIINKA MaTepual IpOorpaMMbl Kypca, OCBEIIAIOIIMNA OCHOBHBIE
MOMEHTHI;

—pa3BUTh Yy CTYJIEHTOB MOTPEOHOCTh K CaMOCTOATENbHOM paboTe Hajx ydeOHOH u
HAaYyYHOMIUTEPATypPOU.

['maBHOM 3ajadeil KaKIOW JIEKIUU SABJISIETCA PACKPBITHE CYIIHOCTH TEMBI U aHAJINA3 €€
[JIABHBIX TMOJIOKEHUM. PekoMeHyeTcss Ha MepBOil JEKIMH JOBECTH 1O BHUMAHHS CTYACHTOB
CTPYKTYPY Kypca U €ro pasJielibl, a B JaIbHEHIIIEM yKa3blBaTh HAYaJI0 KaXJ0ro pasjena, CyTh U
€ro 3aJ1a4, a, 3aKOHYMB H3JI0KEHHE, MOABOIUTH UTOT 0 ATOMY pa3/iedy, YTOOBI CBSI3aTh €r0 CO
CJIEIYIOILIM.

Conepsxanue TeKIuit

Copepxanue NeKIui ompezensercs padouel mporpamMmmoil kypca. Kpaiine sxenareisbHo,
YTOOBI KaXKasi JIEKIMsI OXBAThIBAJIa M MCUYEPIIbIBAJIa ONIPEICTICHHYIO TEMY Kypca U IIpeICTaBIIsiia
cO0Oif JIOTMYECKH BMOJHE 3aKOHYECHHYIO paboTy. Jlyumie cokpaTUTh TeMy, HO HE JOIMYCKaTh
TepephiBa €€ B TAKOM MECTE, KOTJ[a OCHOBHAS Uil €IIle TTOJHOCTHIO HE PACKPhITA.

Jlabopamopnuie 3anamusn
Metonuka mpoBeneHus jJaboparopHbIX 3aHATHA LlenmsMu mpoBeneHus: 1ab0paTOpHBIX paboOT
SIBJISTFOTCSI:

—yCTaHOBJICHUE CBSI3€H TEOPUU C MPAKTUKOH B (hOpMe IKCIIEPHUMEHTATIHLHOTO



MTOATBEPKICHHUS TIOJI0KEHUI TEOPHH;

—o0y4ueHue CTYICHTOB YMEHUIO aHAIIM3UPOBATH MOJIYYCHHBIC PE3yIbTaThL;

—KOHTPOJIb CAMOCTOSITENIbHOM pabOoThI CTY/IEHTOB 10 OCBOCHHIO KypCa;

—o0yueHune HaBbIKaM PO(HECCUOHATLHOM IS TEIIEHOCTH.

[lenmn mabopaToOpHOro MPaKTUKyMa JOCTUTAOTCS HAWIYYIIMM O0pa3oM B TOM cllydae,
€CIIM  BBIIOJIHEHHIO JSKCHEPUMEHTa MPEAIIECTBYET  ONpEAeNIeHHas IOATOTOBUTENbHAS
BHeaynuTopHas pabora. [losTomy mpemogaBaTenb 00si3aH JOBECTH JI0 BCEX CTYACHTOB Trpaduk
BBITIOJTHEHUS Ta0OPAaTOpHBIX pabOT ¢ TeM, YTOObl OHM MOTJIM 3aHUMAThCS IEJICHAIIPABICHHOMN
JIOMAaITHEH HOATOTOBKOM.

[lepen HayaioM ouepeaHOrO 3aHATUSA IPENoJaBaTeNb JOHKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBIMOJTHCHHIO Ja00OpaTOpHON pabOThI TyTeM  KOPOTKOTO
co0eceloBaHUsl U MPOBEPKH HAIMYUS Yy CTYIACHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB MPOBEACHUS
paboThL.

Memoouueckue  pekomenoauuu,  onpeoenarwuiue - nPoueoypvl - OUECHUBAHUA
aadopamopuwix padom:

OrneHka «3auTEHO» BBICTABISETCS, €CIM BBIIIOJIHEHBI BCE 3alaHusl JabopaTopHOI
paboThI, CTYJICHT 3HAET OCHOBHBIC TCOPETUYECKUE U METOINICCKUE aCIIeKThI, HEOOXOUMBIC TSI
OCBOCHHS MaTepHaja B paMKax BBIOJHSIEMON J1abOpaTOpHOH paboOTHI, BIAJAEET METOJAMH
pacdera U 00pabOTKH MOYYCHHBIX TaHHBIX, MOXKET MIPABHIILHO UHTEPIIPETUPOBATH PE3YIIbTATHI,
IPaMOTHO WX MPEJICTABIISTh, CIIOCOOCH MPaBUIIBHO OOBSICHUTH MOJIYYCHHBIC TaHHBIC ¥ TIPUBECTH
MIPAKTUIECKHE pUMEpBI. JlOMyCKaIOTCs He3HAUYNTEIbHBIE OIMOKN, UCIIPABIICHHBIC CTYJICHTOM B
XO/JI€ 3alIUTHI JJAOOPATOPHON PabOTHI.

OneHka «HE 3auTEHO» BBICTABISIETCS, €CIW 3aJaHud 1o JiabopaTopHOW pabote
BBITIOJTHEHBl HE TOJNIHOCTBIO, CTYAEHT HE BJIAJCEeT TEOPETHUYECKMMH M  METOAWYECKUMU
acreKTaMH, HeOOXOAMMBIMU JJI1 OCBOCHMSI MaTepualia B paMKaX BBITOIHSAEMOU J1abopaTOpHOH
paboThl, HE BIaJeeT METOJaMH pacueTa U 0OpabOTKH MOTYYEHHBIX JaHHBIX, JOMYyCKaeT Tpyobie
OIMOKK B HWHTEPIIPETALMU PEe3yNbTaTOB, HE CIOCOOEH MPAaBHIBHO OOBSCHUTH IMONYy4YECHHBIE
JTaHHBIE ¥ IPUBECTH MPAKTUYECKUETIPUMEPBHI.

Memoouueckue  pexomenoayuu,  onpeoenalouiue - nNPoOUeoypvl  OUEHUBAHUA
cobecedosanusn:

OLIEHKAa «3aUTEHO» BBICTABISETCS, €CIM CTYJEHT YeTKO W3JlaraeT OCHOBHOM
TEOPEeTUYECKHil MaTeprall B paMKaxX TEKYIIEro pas3jelna, BiajgeeT OCHOBHOW TEPMUHOJIOTHEN MO
TeMe coOeceloBaHMs, OPHEHTUPYETCS B METOJaX OOECIeYeHHs KadecTBa W OIEHKHU
COOTBETCTBHS, OOOCHOBAaHHO M TOJIHO OTBEYAET HA BOIPOCHI M3y4yaeMOro pasieia, rpaMOTHO
HCIIOJIE3YET TEOPETUICCKUN MaTepral JIIs H3JI0OKECHHS TPAKTHICCKUXBOIIPOCOB.

OIICHKA «HE 3aYTEHO» BBICTABISETCS, €CIIU CTYIEHT JEMOHCTPUPYET OTPHIBOUHBIC 3HAHUS
o TeMe coOeceIOBaHMs, 3aTPYAHICTCS MPUBECTH MPUMEPHI B paMKaX OCBOSHHOTO MaTepHhala,
He CIocOOeH CBSA3aTh TEOPETUUECKHUI MaTepHall C MPaKTUIECKIMHUBOIIPOCAMHU.

Memoouueckue pexomenoayuu K npuemy 3auema

CryneHTsl 00s3aHBI CIaTh 3a4€T B COOTBETCTBUU C PACIHUCAHUEM U yUEOHBIM IIAHOM.
3auer sBisseTCss POPMOI KOHTPOJIST YCBOCHHS CTYICHTOM YIEOHOH MPOrpaMMBbI IO JUCIHILINHE,
BBITIOTHEHUST J1a00paTOpHBIX paboT, MOATOTOBKA K YCTHOMY OIpocy (cobecenoBaHUIo),
HATMCaHUs JIOKJIAI0B.

PesynpTar cpauu 3adera Mo MPOCTYIIAHHOMY KYPCY MOJDKHBI OLIEHUBATHCA KaK HMTOT
JEeSTeTbHOCTH CTYIACHTAa B CEMECTpe, a MMEHHO — MO IMOCENIAeMOCTH JICKIIUH, pe3ysbTaraM
paboTel Ha 1AOOPATOPHBIX 3aHATHAX, BBIMOTHEHHUS CAMOCTOSATENbHOW paboTel. [lpu sTOM
JOTyCcKaeTcsl Ha O4HOU ¢dopme 00ydeHus mporyck He Oonee 20% 3aHATHN ¢ 00s3aTEIbHON
O0TpabOTKON MPOMYIIEHHBIX JabopaTopHbIX paboT. CTYAEHTH, Yy KOTOPHIX KOJHYECTBO
MPOITYCKOB, TIPEBHINIACT YCTAaHOBJICHHYIO HOPMY, HE BBIIOJIHUBIINE BCE BHJIBI PabOT U
HEYJIOBJICTBOPUTEIHFHO padOTaBIIME B TEUYCHHE CEMECTpa, MPOXOIAT coOeceoBaHUE C
npernojaBaTesieM, KOTOPbIi OMpalIuBaeT CTyAEHTa Ha MPEAMET BbISBICHMS 3HAHUS OCHOBHBIX



MOJIOYKEHHU TUCITUTIITHEI.

Kpumepuu oyenxu no npomesxcymounou ammecmayuu — 3a4em

OYeHKA «3aumeHoy»: CTYISHT BIAJeeT TEOPETHMUYECKMMH 3HAHHMSAMHU IO BCEM pasjeiaM
JTMCHIUIUIAHBI, 00Ja/IaeT MPAKTUYECKUMHU HaBBIKAMHU IPOBEACHUSI SKCIECPUMEHTOB, BO3MOXHO,
JIOMYCKAeT HE3HAYUTEIIbHBIC OINMOKU; CTYACHT YMEET IMPAaBWIBHO OOBSCHATH TMPUIHHBI
MIPOIIECCOB U SIBJICHUH, HIUTIOCTPUPYS OTBET MPHUMEPaMH.

OYeHKa «He 3aymeHO». MaTepuall HE YCBOEH BOBCE WJIM YCBOCH YAaCTUYHO, CTYJCHT
3aTPYAHSCTCS MPHUBECTH TPUMEPHI MO pa3/ieiaM JUCHUILTUHBI, [MOKA3bIBACT OTrPaHHYCHHBIH
00BEM 3HAHUI MPOTPAMMHOIO MaTepuaa, HE IMOKa3bIBA€T HABBIKOB JSKCIICPUMEHTAILHOU
paboTHI.

5. Ilepedyenn y4eOHOIM JUTEPaTypPhl, THPOPMALMOHHBIX PECYPCOB M TEXHOJIOT M

5.1. YueOHas uTepaTypa
1 Bynuukos, I.K. OCHOBBI COBpEMEHHOTO IEKTPOXMMHUYECKOTO aHanu3a: Yuebd. [locobue

s crynentoB By3oB / I'K. Bymanukos, B.H. Maiicrpenko, M.P. BsceneB. — M.: «Mup»
BMHOM. JIa6oparopus 3nanuit. — 2003. — 592c.

2 DnexTpoaHanuThyeckue MeTonbl. Teopus u mpaktuka / A.M. boun u np.; nox pen. ©.
Mok nep. ¢ anri. nox pea. B.H. Maiicrpenko. — M.: BUHOM. JlaGopatopus 3nanuii. — 2006.
— 326c¢.

3 Kpucrnan, I'. Ananurudeckas xumus: B 21. T. 2 / I'. Kpuctuan; nmep. ¢ anria. A.B.
I'apmamma u ap. — M.: BUHOM. Jla6oparopust 3uanuii. — 2009. — 504c.

4 OOBEKTHI OKpYKAIOMIEH Cpeabl U UX aHAIUTHYECKUN KOHTPOJIb B 2-X TOMax / MOJ pe.
T.H. lllexoBuoBoii. . — Kpacuomap: Apt- Oduc. — 2007.

5 bynnukos, I''K. MonuduurpoBaHHble 3JIEKTPOJbl A BOJIBTAMIIEPOMETPUU B XUMUH,
Ouvonornn u wmeaunuHe [DnekrponHsiii pecypc] / I'K. bynuumkos, I''A. Estiormn, B.H.
Maiictpenko. — DnekTpoH. gaH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit", 2015. —
419 c. — Pexum pocrtyma: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloreHuumomeTpusi: (U3NKO-XMMHUYECKHE OCHOBBI U HPHUMEHEHHS
[DnmexTpoHHEIH pecypc] : yueb. mocodbue — DnekTpoH. naH. — Cankt-IlerepOypr : Jlans, 2015.
— 336 ¢. — Pexxum noctyma: https://e.lanbook.com/book/60646.

Jiist oCBOEHUS AMCUMIUIMHBI HHBATHIAMH ¥ JIMIAMH C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH
3I0OPOBBSI HCIOJB3YIOTCS CIENUANTBHBIE CEPBHCHI B AIIEKTPOHHO-OMONMOTEYHBIX CHCTEMax
(BBC), noctyn k kotopbiM opranuzyet Hayunas 6ubnunorexa KyoI'Y.

JlononHuTEbHAS TUTEpATypa:
1. AxanuTtudeckass XUMHs: y4eOHMK JUIsi CTyldeHToB By3oB B 3T. T. 1 : Meronsl

uaeHTUGUKAIMK 1 onpenenenus Bemects / mox pen. JI.H. MockBuna. — M.: Axagemus. — 2008.
—575c.

2. AHanuTru4eckas XuMUs: yd4eOHUK JUIsl CTyIeHTOB By30B B 3T. T. 2 : MeToibl pazaeneHus
BEIECTB ¥ THOPHIHBIC MeTO B! aHanu3a / moxa pen. JI.H. Mocksuna. — M.: Akagemus. — 2008. —
300c.

3. Jamackun, b.b. Dnekrpoxumus [DnekTpoHHbIi pecypc]| : y4eb. mocobue / B.b.
Hamackus, O.A. [letpuii, I'.A. Hupnuna. — DnextpoH. nan. — Canxt-IletepOypr : Jlans, 2015.
— 672 ¢. — Pexxum moctyma: https://e.lanbook.com/book/58166.

4. Xenuel'., Tlomsporpadus  u Bonbrammepomerpus. TeopeTHyecKHe  OCHOBBI

U aHaJUTHYecKas MpakTUKa [DIeKTpoHHBIA pecypc] : yduel. mocoOue — DIEeKTpOH. JaH. —


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

Mocksa : UznarensctBo "Jlabopatopus 3nanmit", 2017. — 287 c¢. — Pexum gocryna:
https://e.lanbook.com/book/94136.

5.2. Ilepuoanyeckasi JuTeparypa
1. «KypHan aHanUTUYECKON XUMHUN»
2. «3aBojckas nabopaTtopus. J[MarHocTUKa MaTepuaIoBy»
3. «AHaIUTUKA U KOHTPOIIb»
4. Pedeparusubie xypHais! (P2KX)
5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl JAHHBIX U
nH(OPMAIOHHBIE CIIPABOYHbIE CHCTEMBbI
DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):
1. DBC «IOPAUT»https://urait.ru/
2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

Ipodeccnonanbubie 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 snexkrponnas oudnnorexka (HIb)http://www.elibrary.ru/
6. IlomHOTEKCTOBEBIC APXUBLI BEAYHIUX 3alIaAHbIX HAYYHBIX XXYPHAJIOB Ha Poccuiickoii
wiardopme HayuHbIX xypHamoB HOMKOHhttp://archive.neicon.ru
7. HamumonanbHas SneKTpoHHas OuOmmoTeka (JOCTYNm K DJIEKTpOHHOW — Oubimoreke
mucceptanuit Poccuiickoit rocynapcrsennoit ononuorexu (PI'B) https://rusneb.ru/
8. DOmnektponHas komtekuus Oxcdoprackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/

ISAEEE A

Pecypchl cBOGOIHOTO 10CTYNA:
1. AwmepukaHckas maTeHTHas 6a3a maHHbIX http://www.uspto.gov/patft/
2. TlonHble TeKCThI KaHAACKKUX mucceprarmid http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Wndopmannonnas cucrema "EnuHoe okHO ocTyna K 00pa3oBaTeIbHbIM
pecypcam"http://window.edu.ru/;
5. Enwmnas xomnexnus nudpoBbix odpazoBaresibHbIX pecypcohttp://school-collection.edu.ru/ .

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHble U HH(popManuoHHbie pecypebl Kyol'y:
1. Cpena MmoaynbpHOTO TuHamMu4Yeckoro ooydenushttp://moodle.kubsu.ru
2. baza yueOHBIX MIIaHOB, Y4€OHO-METOINYECKUX KOMITJIEKCOB, IMyOIUKAUNA U KOHpEpeHInH
http://mschool.kubsu.ru/
3. bubnuoreka nHGOPMAIMOHHBIX PECYPCOB Kadeapsl HH()OPMALIMOHHBIX 00pa30BaTEIbHBIX
texnonoruithttp://mschool.kubsu.ru;
4. DnextpoHHbI apxuB qokymeHToB KyoI'Yhttp://docspace.kubsu.ru/

6. Meroauveckue yKa3zaHus il 00y4al0IUXCH 10 OCBOCHUIO JUCUMILIMHBI (MOXYJIS)

YcmeniHoe OCBOSHUE AUCHUIUIMHBL NOPCANOaract akKTUBHOC, TBOPYCCKOC YYaCTHC


https://e.lanbook.com/book/94136
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
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CTyIIEHTa BO BCEX BHUJIAX AayIWTOPHBIX 3aHATHH, a TaKXkKe IUIAHOMEPHYIO IIOBCEIHEBHYIO
CaMOCTOSITENIbHYIO PadoTy.

Obwue pexomenoayuu

W3ydeHne MUCHUILIUHBI CIIeyeT HAa4WHAThH C MpopaboTku pabodeil mporpammbl, 0codoe
BHUMaHHUEY eSS IIeSIM U 33/1a4aM, CTPYKTYPE U COZICPIKaHUIO Kypca.

Paboma c koncnexmom nexyuii

[IpocMoTpUTE KOHCIIEKT Ccpasy IOCIHEe 3aHATHH, OTMEThTE MaTephall KOHCIEKTA JICKIUH,
KOTOPBIA BBI3BIBACT 3aTPpyAHEHUSA g IoHMMaHus. [lombiTailTech HaWTH OTBETHI Ha
3aTpyJHHUTEIIFHBIE BOIIPOCHI, MCIIONB3ys PEKOMEHIyeMylo Juteparypy. Ecmum camocrosTensHO
HE yAaJloch pa3o0paThCsi B MaTepuaie, chopMyIUpyHTe BOMPOCH U 0OpaTHTECh 3a TTOMOIIBIO K
IPENoAaBaTeN0 Ha KOHCYJIbTAllUHU WIH OJIMDKAUIIeH JICKIUH.

PerynsipHo oTBOIMTE BpeMs AJs MOBTOPEHHS MPOMICHHOTO MaTepHaia, IpOBEpss CBOU
3HAHMS, YMEHUS M HaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopnwix pabom

Ha 3anstim momydute y mpernonaBaTens rpaduK BBHIIOIHEHUS JaOOpaTOPHBIX padoT.
O63aBeauTech BceM HEOOXOAUMBIM METOAMUYECKUM O0ECIIEUEHUEM.

[lepen mocemeHneM aabOpaTOpUH HM3YYUTE TEOPUIO BOIPOCA, MPEANOIAraeMOro K
WCCIICIOBAaHHIO, 03HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOILIEH paboTe M MOATOTOBBTE
IPOTOKOJ MPOBECHUS pabOThI, B KOTOPBIN 3aHECHUTE:

— Ha3BaHue paboThI;

— 3aroTOBKH TaOJUIL IS 3AII0OTHEHUS SKCIIEPUMEHTAIBHBIMI JaHHBIMH HAOIIOICHUIA;

— YpaBHEHHS XUMHYECKUX PEaKIMi MPeBpalleHui, KOTOpble OyayT OCYIIECTBICHBI IIPH

BBITTOJTHEHUH YKCIIEPHMEHTA;

— pacueTHbIe (POPMYJIBL.

OdopmiteHre 0TYETOB JOIHKHO MTPOBOAUTHCS MOCIIE OKOHYAHUS pabOTHI B Ta0OpaTOPHH.

JIns MOATOTOBKM K 3alUTE OTYETa CIEAYyeT IMPOaHAIN3UPOBATh AIKCIIEPUMEHTAILHBIC
Pe3yIbTAThI, COIOCTABUTH X C M3BECTHBIMH TEOPETUICCKIMH MOJIOKEHUSIMHU W CIIPABOYHBIMHU
JAHHBIMH, OOOOIIUTH pe3yibTaThl UCCIEIOBaHMNA B BHJE BBIBOJIOB IO paldoTe, MOATOTOBHUTH
OTBETHI Ha BOMPOCHI, MPUBOJUMBIE B METOJUYECKHAX YKA3aHUSIX K BBHIOJHEHUIO JJAOOPAaTOPHBIX
pabor.

B  ocBoeHMM  AMCUHWIUIMHBI  WHBAJIWAAMH H  JIMIAMH  C  OTPaHHYCHHBIMH
BO3MOKHOCTSIMU3J0POBbSl  OOJIbIIIOE 3HAYCHME MMEeT WHIUBUAyalbHas ydeOHas pabora
(KOHCYNbTALIUN) — JOTIOJTHUTEIBHOE PA3bsICHEHNE YUEOHOro MaTepuraa.

WunuBuayanbHble KOHCYNbTAllMM 10 TPEIMETY SBISIOTCA BaXHBIM  (DaKTOpoM,
CTMIOCOOCTBYIOIIMMUHANBHTyaTH3AIMA OOYYEHUS U YCTAaHOBJICHHIO BOCIIUTATEIHLHOTO KOHTAKTa
MEXIYIpenojaBaTesieM M O00yJalomUMCs HWHBAIUAOM WM JIMLIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU3IOPOBBSI.

7. MaTepuajibHO-TEXHUYeCKoeo0ecneyeHne mo Q1 ciumimge (MoayJai0)

HanmeHnoBaHue crienuaibHbIX OCHAaIIEeHHOCTh CTEHATBHBIX IIepedeHb NMLIEH3MOHHOTO
NIOMEILECHUI NIOMEILECHUN MPOTPAMMHOTO 00eCTIeUeHHUS

YyeOusie

ayJUTOPHH st | MebGens: yueOHas Mebenb Microsoft Windows;

MpOBEACHUA 3aHIATUH JICKIDMOHHOI'O
THUIIA

Texauueckue CpeacTBa 06y‘{CHI/IHZ
OKpaH, IPOCKTOP, KOMIILIOTEP

Microsoft Office

Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;
MIPOBECHNUS 3anaTHil | TexHuueckue cpencrea ooyuenus: | Microsoft Office
CeMHHAPCKOTO THIIA, TPYIIOBBIX M | 9KPaH, IPOEKTOP, KOMIBIOTED
WHIMBUIYANBHBIX  KOHCYJIBTAINH,
TEKYILEro KOHTPOJISL u
MIPOMEXYTOYHOM aTTecTalnu
VYuebOHbie ayJUTOPHH st | MebGens: yueOHas Mebenb Microsoft Windows;
npoBeneHust aboparopHbix pabot. | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
JlaGopatopust OpPraHUYecKOM | MEPEHOCHOE MYJIbTUMEIUHHOE
xumun(ayma. 414C) obopymoBaHue (HOYTOYK,
TIPOEKTOP)
O6opymoBaHue:
ClIeHUaIU3UPOBAHHASL

nabopaTopHass MeOenb  (CTOJBL,




CTYJIbA, ana(bm AJI1 pCaKTUBOB U

obopynoBaHus, BBHITSDKHBIE
mKadbl), CpeicTBa MOXApHOH
0e30macHOCTH W OKa3aHUs

NEpBOM MEIULMHCKON MOMOILH,
XUMHUYECKas nocyzaan
obopynoBaHnue, aHAIN3aTOP
)kuakoctu pH-metp- uoHOMED
Oxcnept-001 u Habop
WOHCEJIEKTUBHBIX  DIIEKTPOIOB;
pH-merp-nonomep Dkotect-120;

MarHuTHbIE MeIlIaTKH
(manpumepLekiMS1); BECHI
aHanutnyeckne BJIP-200, 2
Ki1acca TOYHOCTH;

BOJIbTAMIIEPOMETPUUECKUM
aHanuzatop BA-
5 c ITATYAKOM
BOJIbTAMITEPOMETPHUUECKUH
aHaIu3aTop OkorecT-BA;
UEKTPOILUIUTKH Mapku «MedTay,
momens 1114/2124 WIH
Jpyrue c
AQHAJIOTUYHBIMU
XapakTepucTukaMu(ayn.242c,
252¢)

BOJ;

VYueGHbIe AyIAUTOPHUH TUTST
KypCOBOTO NPOCKTUPOBAHHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)

Kypcoast paboTa He npeaxycMOoTpeHa y4eOHBIM TUIAHOM.

CaMOCTOSTEIILHON

s paboTbl  OOyyaromMxcsi  MPEeIyCMOTPEHbl  IMOMELICHHMS,
YKOMIUIEKTOBAaHHbIE CHEHAIN3UPOBAaHHONW MeOesbl0, OCHAIIEHHbIE KOMIBIOTEPHOM TEXHUKON C
BO3MOKHOCTBIO TOJKITIOUEHHUsI K ceTu «VHTepHeT» M obOecledeHHueM JI0CTyNa B AJIEKTPOHHYIO

MH(}OPMaLIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

HaunmeHoBaHue TOMENIEHUN 19
CaMOCTOSTEIEHON pabOTHI
o0yJaroImuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIFHON pabOTHI
oOygaromuxcs

HepequL JIMIOEH3MOHHOI'O
IpOorpaMMHOTIO obecrieueHus

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoit 6nbanoTexn)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuanu3upoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKallMOHHOI
«MHTepHeT» W OCTyNOM B
VIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTebHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0OCCIICYHBAOIICE
JOCTYI K  CeTH  HWHTEpHeT
(mpoBomHOE coeMHEHue u
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuonorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office

TTomemnieHue i caMmOCTOSATEILHOMN
paboTe1 oOydatonuxcs (aya.
401C)

Mebens: yueOHast mebernn
Kommiexkt  cnenuanu3npoBaHHOMN
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKAa C MOJIKIIYCHHUEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOM
«lHTEpHET» W JOCTYIIOM B
QJIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeNLHYIO cpeny

CCTHU

Microsoft Windows;
Microsoft Office




00pa3oBaTeIbHOM  OpraHU3aluH,
BeO-KaMephl, KOMMYHHMKAI[IOHHOE
obopynoBaHHe, OOeCIIeUnBAOIIEEe
JOCTym K  CETH  HWHTEpHET
(mpoBomHOE COEUHEHNE u
0eCrpoBOHOE  COCJUHEHHE IO
texuosorun Wi-Fi)




