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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 llean ocBOEHUS TUCHUILIHHDI
Heab AUCHMIUIMHBI. O3HAKOMJICHHE C COCTOSHUEM M aKTyaJlbHBIMH 3aJladaMH Pa3BUTHUS
INIEKTPOXHUMHYECKHUX METOJIOB aHAJIN3a U UCCIICIOBAHMUS KaK OCHOBHBIX 3JIEMEHTOB COBPEMEHHOT'O
(U3HKO-XMMHYECKOTO aHajiu3a B 00JacTH XUMHYECKOH OSKCIEPTHU3Bl M IKOJOTHYCCKOMN
0e30IMacHOCTH

1.2 3agaun AMCHUILIMHEI

PackpbITh TeOpeTHUECKUE U METOJIOJIOTHYECKHUE OCHOBBI JUCIUTIIIUHBI.

2. Onmpasich Ha 3HaHUS, MMOJYyYEHHBIE B Kypcax 10 OCHOBHBIM JHMCIUIUIMHAM (aHAJIUTUYECKOU
XUMUH, (PU3MYECKOH XMMUU U Jp.), PACHIUPUTH 3HAHUS CTYJEHTOB B OOJIACTH XHUMHHU U
chopmupoBath MPOGeCcCHOHATHHBIC KOMITICTCHIIHH.

3. CdhopmupoBarh mpeacTaBieHUs O (GOPMHUPOBAHUM AHAIMTUYCCKOTO CUTHAJIA B Pa3IUYHBIX
3JIEKTPOXUMHYCCKHX METOAaX aHaIu3a.

4. OBnajeTh MPaKTUYECKUMH HABBIKAMH TOTCHIIMOMETPUU W BOJHTAMIIEPOMETPUU B OOJIACTH
XUMHUYECKON AKCIIEPTU3BI U IKOJIOTHIECKON O€30IMacHOCTH.

=

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

HuctunnuHa «ONEKTPOXUMUUYECKHE METOJbl B JKCIEPTU3E IMPOJAOBOJIHCTBEHHBIX
MPOJYKTOB» OTHOCHUTCS K YacTd, (GOpMHUpPYyEeMOIl y4aCTHHKaAMHU OOpa30oBaTEIbHBIX OTHOIICHUMN
(BapuatuBHO# yactu), bioka 1 "Iuctuniauael (Moxynu)" yue6Horo miana. M3ydenune momgynei
JAHHOW JHUCUUIUIMHBI PACHIMpSET 3HAHUS CTYIEHTOB B 0OJAcCTM XMMHH U CIIOCOOCTBYET
dbopmupoBaHHIO TPOPECCHOHATIBHBIX KOMIIETEHITUH.
B xypce npocnexuBaercs TeCHasi CBSI3b CO BCEMHU PA3JeIaMU XUMUU — AHAIMTUYECKONU XUMHUEH,
KOJUTOWTHOM XUMHUEH, KPUCTAIUIOXUMHCH, (PU3NIeCKON XUMHEH, XUMHUIECKOH TEPMOIMHAMHUKOM.
3HaHUs, MOJYyYEHHbIE CTYJEHTAaMU B YKa3aHHbBIX pa3/iefiax XMMHUHU, UCIOJb3YIOTCS B JTaHHOM
JTUCIUTIITNHE.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTEJbHOH MPOrPAMMBI.
N3yuenne nanHOW y4eOHOW NUCHMIUIMHBI HaIpaBieHO Ha (OpMUpOBaHHUE Yy OOyUYaIOIMIUXCSA
CJIEAYIOIINX MPO(ECCHOHANBHBIX KOMITETECHIINA:

[IK-3 — crmocoOeH MpOBOIUTH PAbOTy MO ONTHMH3AIMH CYIIECTBYIONIUX METOIOB H
METOAMK aHaju3a MPOMYKIMH, KOHTPOJS KadecTBa ChIpbs, MONy(paOpUKaTOB U TOTOBOM
OPOAYKIMH C HCIIOJIb30BAHUEM TEOPETHMUECKUX 3HAHUW M MPaKTUUYECKUX HAaBBIKOB B 00JACTH
AQHAIUTUYECKOTO KOHTPOJIS,

[IK-5 — cmnoco0eH NpUMEHATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHUS
AHAINTUYECKON XUMHH NIPU aHAJIN3€ MTOJIyYEHHBIX PE3Y/IbTaTOB.

NQ KO)I U HAMMCHOBAHUC I/IH)II/IKaTOpI)I JOCTUXXCHHUS KOMIICTCHIIU
ILII. KOMIIETEHITHN 3HAeT ymeeT BJAJeeT
1. [K-3 - pupony U | IPOBECTH  aHAIU3 | BJIAJIETh
CrocoOeH TMPOBOAUTH | OCOOEHHOCTH COCTOSHUS HaBLIKAMHU
pabory o | ¢hbopMHUpPOBAHMS BOIIpOCa, TIPOBEICHNUS
OITUMHU3ALUU AHATUTUYECKO-TO | UCTIOIB3YS MCCIIeIOBAHMI 1
CYIIECTBYIOIINX CHUTHaJIa B | TUTEpaTypHBIC AHATIRA
. 9
METOJIOB M METOJUK | Pa3IHMuHbIX HCTOYHUKHU; OCHOBAMIL
aHalIn3a IIpo, 15041 DJIICKTPOXUMU- IIPOBECCTHU OILICHKY U
POAYKLHH, p p HEHKY IJIAHUPOBAHUSA
KOHTPOJISI ~ KadecTBa | YECKUX METOJax | BhIOOp
IKCIIEPUMEHTA U
CBIPbS, a”HaImM3a HE00XO0INMOTO




No Kon n HaumeHoBanue NuaukaTopbl JOCTHKEHUS KOMIIETCHIIUN
ILII. KOMIIETEHITUHN 3HaeT yMmeer BJaJeeT
nonyhaOpukaTtoB o0Opy/noBaHUsl U | MPOBEICHUS
I‘OTOBOI71 HpOl[yKI_[I/II/I C BCIIOMOTI'aTCJIb-HbBIX H€O6XOI[I/IMBIX
HCITOJIb30BaHUEM CpEICTB AT | pacueToB
TEOPETUYECKUX MPOBEACHUS
3HAaHUU u HCCJICTOBAHUIM;
MPaKTUYECKHUX MPOBECTH  BBIOOP,
HAaBBEIKOB B 00JIaCTH MPOBEPKY padboTo-
AHAJINTHYECKOIO CIIOCOOHOCTHU u
KOHTPOJIA aJTanTaIuio
METOJMKH aHaln3a
TS 3aJIaHHOTO
oOpa3sna
2. ITIK-5 — TEOPETUYECKUE U | UCIOJIb30BATh HaBBIKAMHU
CIIOCOOEH TMPUMEHATH | METOJOJIOTMYECK | 3HaHUSI B OOJIACTH | NPAKTHYECKOrO
OCHOBHBLIC 3aKOHBI H | W€ OCHOBBI | COBPEMEHHBIX IIPUMEHEHHUS
3aKOHOMEPHOCTH JUCIUILINHEL, SICKTPOXUMHUYECKU | COBPEMEHHBIX
pa3BUTHS 3HaTh X METOJOB aHaJIM3a | AHATUTHIECKUX
aHAJIUTUIECKOU HaIlpaBJICHUSA IJI1  UccliegoBaHusg | METOAOB K aHAIIU3Y
XHMHU TP aHaJIu3€ | pa3BUTHUSA MIPOIIECCOB, TIATIEBBIX
MOJIy4Y€HHBIX COBPEMEHHBIX HpoTeKkaromux B | IPOAYKTOB
pe3ynbTaToOB AJIEKTPOXUMHUYEC | CIOMKHBIX CHCTEMax
KHX METOHOB | U KOHTPOJIS
aHajan3a coaepKaHus
KOMIIOHCHTOB B
IPOJIYKTaxX

2. CTpyKTYpa M coepKaHue M CIHUIIIMHBI.

2.1 PacnipeaesieHre TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

O61as Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 5 3a4.en. (180 wacoB), ux pacnpenenenue
10 BHJIaM paboT MPeICTaBICHO B TaOJIUIIE.

Bun yueOnoit paboTsl Bcero CemecTtphbl
4acoB (dacer)

7
KonrakTHasi paboTa, B TOM 4HcJjIe: 108,2 | 108,2
AyIuTOpHBIE 3aHATHS (BCEro) 102 102
3aHsATHS JTEKIIMOHHOTO TUTIA 34 34 — — —
JlaGopaTopHbIe 3aHATHUS 68 68 — — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPHI, TPAKTHUECKUE
3aHATHS) B B B B
HNuasi konTakTHasi padora
KonTtposns camocrositensHoit paboTs! (KCP) 6 6 — — —
IIpomexyrounas arrectauus (MKP) 0,2 0,2 — — —
CamocrosiTejibHasi paboTa, B TOM YHCJI€ 71,8 71,8
Kypcosast pabota — — — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHraia 41 41 — —
BeinonHenue WHAMBU YA bHBIX 33JJaHUH (TTOATOTOBKA 20 20 B B B
COOOIIIeHUH, MPe3eHTaIHil)
Pedepar — — — — —




IToaroroBka K TEKyIeMy KOHTPOJIO 10,8 10,8 - - -

KouTtpoJs:

ITonroroBka K SK3aMeHy — — —

OO0mas Tpy10eMKOCTh 180 180 — — —
B TOM YK CJie KOHTAKTHASA 1082 | 1082 | —
pabora
3a4. el. 5 5 -

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pasnenbl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 7 cemectpe (ounas hopma)

KonugectBo yacos
Bueayaur
Ne HaunmenoBanue paznenos (Tem) Beero AYS;GTC?TF;HM opri;m
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 OO0m1re BOMpOCH 3JIEKTPOXUMHUYECKUX METOJIOB 9 1 1
WCCJICTOBAHM U aHAJIN3a
5 [ToreHIIIOMETPUYECKHE METO/IBI aHATT3A U 50 | 10 30 10
MCCJICIOBAHMUS
3 Crioco0bI pacueTa KOHIICHTPAIUH B 18 9 4 12
MOTEHIIMOMETPUYECKOM aHAJIH3e
OO61re BOnpochl BOJIbTAMIIEPOMETPHH.
4.  |Knaccu¢ukanusi HHIMKAaTOPHBIX 3JIEKTPOJIOB, 14 | 8 6
MPUMEHSIEMBIX B BOJIbTAMIIEPOMETPHH
5.  |Kiaccuueckast momsiporpadus 9 5 4
6. |CoBpeMeHHbIE BApHAHTHI BOJILTAMIIEPOMETPUHI 8 2 2 4
7 [IpakTH4eckue acreKThl MOTEHIUOMETPUIECKOTO 1 728 | 6 32 24
BOJITAMIIEPOMETPHUYECKOT0 METOJIOB AHAIN30B
HUTOI'O no pasoenram oucyuniumbi: 163 | 34 68 61
KonTpons camocrositensaoi padotsl (KCP) 6
ITpomexyrounas atrectauus (MKP) 0,2
ITonroroBka K TeKyleMmy KOHTPOJIO 10,8
OO61mas TpyA0eMKOCTh IO JUCITUILINHE 180

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosaTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3ieoB (TeM) TUCHUTIAHBI:
2.3.1 3aHATHSA JEKIMOHHOT0 THIIA.

dopma
HaumenoBanue pazaena
No (Temp1) Coneprxanue pasjena (TeMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1.|006mme BOMpPOCHI|O0IIME BOMPOCH JIEKTPOXUMHYECKUX METOJIOB YO
AIIEKTPOXUMHUYECKUX uccienoBanuss W aHanuza.  Kiaccudukanus
METOJIOB HCCIEN0BAHUS U |3JIEKTPOXUMUYECKUX METOJIOB aHAIN3A.
aHayiM3a
2.\[ToreHmmoMeTpruvecKne Honometpust (mpsimasi TOTEHIIUOMETPHS). K
METO/IBI aHaJn3a u|OcHoBHbIE nonoxenus reopun UCI.
WCCJICIOBAHMS Knaccudukamms UCD. Teopust MeMOpaHHBIX




noreHnuranoB MCHD. OCHOBHBIE XapaKTEPUCTHKU
NCD. IloTeHIIMOMETPUYECKNE U3MEHEHUS C
NCO. Texnuka skcriepumenTa. @akTopsl,
BIIUSIIOLIUE HA IPAaBUIIBHOCTD OIIPEIEICHUMN.
[TorpenrHoCTh HOHOMETPUUECKUX OIPEIETICHHIM.
Posp norenunomerpun ¢ MCO B MOHUTOpUHTE
00BEKTOB OKPYKaIOILIEH Cpe/Ibl U
IIPOJIOBOJILCTBEHHBIX ITPOIYKTOB.

[Torennuomerpuueckoe TUTpoBaHue. OOmue
OpuHUMIBL ~ Meroxa.  Merogq  I'pana B
NOTEHIIUOMETPUYECKOM  TUTPOBaHUM.  THIIBI
WH/IWKATOPHBIX ~ 3JeKTpoJoB.  OcobeHHocTH

CTEKJISTHHOTO 3J1eKTpoaa. Kpartkuii 0630p MeTo10B
MNOTCHIHUOMETPHUICCKOI'0O TUTPOBAHUA (KI/ICHOTHO-
OCHOBHOTO, OCaXJICHUS, OKHCIICHHS-
BOCCTAHOBJIEHMSI, KOMILJIEKCOOOpa30BaHus).

.|Crioco6s1 pacuera
KOHIICHTpalluU B
MOTEHIMOMETPUUECKOM
aHajamn3e

CniocoOsI pacueta KOHIICHTPAIUH B
MNOTEHIIMOMETPUH:  CHOCO0  IpaayHpOBOYHOTO
rpaduka; cnocoObl CTaHIAPTHOMN 100aBKU (OHOM,
JIBOITHOM, MHOTOKPATHBIX ); C110cO0 pa3zdaBiieHus U

APp.

P3

.|O0m1me BOIIPOCHI
BOJIbTAMIIEPOMETPHH.
Knaccudukanus
WHIUKaTOPHBIX
AIIEKTPOJIOB, MPUMEHIEMBIX
B BOJIbTAMIIEPOMETPUHN

OO6mue Bompochkl. IlonstTue o mnonspU3aLMU.
Konnenrpaunonnas mnonspuzanus. CBolcTBa
npeaenbHoro Toka. IlepeHanpspkenne BblIeIeHUs
Bojopona. Ilonsitue o Toke oOMeHa. BriBoa
ypaBHEHUs MOJisipu3anuy. BeauunHa noTeHmana
MOJIYBOJTHBI TS ciydast CMeEIIaHHON
MOJISIpU3AITUH.

Knaccudukanus HMHIUKATOPHBIX 3JEKTPOIOB,
MIPUMEHSEMBIX B BOJIbTAMIIEPOMETPUHU

.|Knaccuueckas
noJsiporpadus

Krnaccuueckast monsiporpadus.

OO6ume mnonoxxeHus. YpaBHeHue MibkoBHyYa.
PazHoBugHOCTH mONSIpOrpagMueckoro MeToja.
[Tpunoxenus  mojsporpaduyeckoro  Meroja
(ompeneneHue yncia AIEKTPOHOB, IPUHUMAIOITNX
y4acTHE B IIPOLECCE BOCCTAHOBIICHUS-OKUCICHUS
BEILECTBA HA JJIEKTPOJIC; N3YYEHHE KOMIUIEKCHBIX
COCIMHEHUI; W3yYEHHUE SIBJICHUSA TayTOMETPUU;
W3Y4YEHHE CTPYKTYPbI COSIMHEHHH).

.|{CoBpeMeHHbIE BapuaHTHI
BOJIbTAMIIEPOMETPHH.

CoBpeMEHHbBIE BapUAHThI BOJIBTAMIIEPOMETPUN —
CUHYCOUIaJIbHAA, MIEPEMEHHOTOKOBAS,
umnynbcHas.  OcobeHHocTH  (OPMHUPOBAHUS
AQHAIUTUYECKOTO0 CHUTHaja. AMIIEpOMETPUYECKOE
tutpoBanue. Ilpunnun  meroma.  Kpusele
aMIepOMETpUYECKOro TUTpoBaHMs. 3meHeHue
X0Ja KpUBBIX THUTPOBAaHMsS B 3aBUCUMOCTH OT
XapakTepa NMpOTEeKaHHs IMmpoueccoB. PeareHTsl B
aMIIEpOMETPUYECKOM TUTpoBaHuu. IIpumeHneHne
TBEPIBIX 3JIEKTPOJIOB. [Ipunoxenne
aMIIEPOMETPUYECKOT0 METOAA.

. IIpakTnyeckne aCIIEKThI
MOTCHIMOMETPUUECKOTO U

Asromarn3anusg Metona [IT u BA.




BOJIBTAMIIEPOMETPUYECKOrO| TUITBI MHAUKATOPHBIX 3JIEKTPOIOB,
MCTOIOB aHAIM30B. HCIIOJIB3YEMBIX B OTUX METOJAX UCCIIEAOBAHMUA.

OcobeHHOCTH ~ MPOOOIOATOTOBKA  IMHIIEBBIX
MPOJIYKTOB JIJISl X aHAJIM3a AJIEKTPOXUMUYECKUMU
METOIaMH.

2.3.2 3aHsATHS CEMHUHAPCKOIO TUIIA.

®dopma
Ne Haumenosarne TemaTuka NpakTUYECKUX 3aHIATHH (CEMUHApPOB) TEKYLIETO
pazzena (Tembl) KOHTpOII
1 2 3 4
1. 3aHsATHs] CEMUHAPCKOr0 TUIIA HE MPEYCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHS.
dopma
Ne HaumenoBanue nabopaTtopHbIX paboT TEKYLIETro
KOHTPOJIS
1 3 4
1. |Onpenenenne ocHOBHBIX Xapakrepuctuk MCDO. JIP
2. |[ToreHnMOMETpUYECKOE OMpeAeIeHHe Cyab(par-HoHOB B Bomax ¢ Pb- JIP
CEJIEKTUBHBIM 3JIEKTPOJIOM
3. [[loreHmHMOMETpUYECKOE OmpeeicHne (PTopuI-HOHOB B 3yOHOW macre ¢ JIP
MOMOIIbI0 (TOPUA-CETICKTUBHOTO IEKTPOA
4. |[ToTeHIMOMETPHUUYECKOE ONpeIeTICHUEe KOHCTAHT TUCCOUaIiu (hochopHOit JIP
KHCJIOTBI
5. |MoHoMeTpudeckoe orpeiesieHne KalbIUsl B MOJIOKE. JIP
6. |OmpeneneHue  KOHLEHTpalMM  X-HOHOB  METOJOM  J00aBOK € JIP
ucnosbszoBanuem MCO.
7. |U3ydyeHue 3aBHCHMMOCTH AaHAJIUTUYECKOTO CHUTHAlla OT pPa3IMYHBIX JIP
napameTpoB B metojie IBA
8. |[MHBepCHOHHO-BOJIBTAMIIEPOMETPUIECKOE onpeereHue TSKEIBIX JIP

METAJUIOB HA BPAIIAIOIMIEMCS CTEKIOYIVIEPOJHOM DJIEKTPOAE METOJIOM
rpagyupoBOYHOTO rpaduka

9. |MHBepCHOHHO-BOJIHTAMIIEPOMETPHYICCKOE. OIpEICIICHUE TSIKEITBIX JIP
METAJJIOB Ha BPAIAIOUIEMCS CTEKJIOYIVIEPOJHOM JJIEKTPOJIE METOAOM
CTaHJapTHOU 0OABKH

10. |IHBEpCHOHHO-BOIBTAMIIEPOMETPHUECKOE orpezieneHue TSKEINBIX JIP
METAJIJIOB B IPUPOAHBIX U MUTHEBBIX BOAX

11. Beibop  pabouux  ycJOBH ONpENEICHUsT  DJIEMEHTOB  IIpHU JIP
MHOTOKOMIIOHEHTHOM KOHIIEHTPUPOBAHUH

12. |lHBepCHOHHO-BOIBTAMIIEPOMETPHUIECKOE onpeneneHue TSKEIIBIX JIP
METAJIJIOB B MUIIEBBIX MPOAYKTAX

13. |Onpenenenne AHTHOKCHUIAHTHOU AKTUBHOCTH AHINBUYAITbHBIX JIP
AQHTHUOKCHJIAHTOB

14. | lnBepCcHOHHO-BOIBTAMIIEPOMETPUUECKOE onpeneneHue TSYKEIIBIX JIP

METAJIJIOB B MUIIEBBIX MPOAYKTaX (CaMOCTOsITENIbHAs paboTa)
[Ipumeuanue — 3ammra nadopatopHoii padotsl (JIP), BemmonHenne xypcosoro npoekrta (KII), kypcosoit
pabotsl (KP), pacuerHo-Tpaduueckoro 3ananus (PI'3), pacuernoro 3ananus (P3), Hanmcanue pedepara
(P), acce (3), xommoxBuyMm (K), rectuposanue (T), yctasiii onpoc (YO) u T.1.




Jlnst Bcex mabopaTopHBIX padOT pa3paboTaHbl U YTBEP)KACHBI Ha 3acedaHUU Kadeapbl
aHAJINTUYECKON XUMHUH MCTOAUYCCKHUC YKa3aHUs

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
BeinonHenue KypcoBbIX paboT He MPEayCMOTPEHO.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

HepequL y‘le6HO-MeTO,Z[I/I‘ICCKOFO obecreyeHus JAUCHUITIIMHBI

MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

Ne Bun CPC T10 BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1 |IIpopaborka yueGHoro|{ronko T.I'., Boponoa O.b.,Huxonaesa H.A., Konmun B.B.
(TEeopeTuYecKoro) [ToTreHnMOMEeTpHUYECKUE  METOABI B  aHaimW3e  OOBCKTOB
Marepuaia OKpY’Karoleu cpenbl / Kpacuonap: N3narenbcko-
nosurpaduueckuit nentp Kyol'v, 2014, 124 c.
ronko T.I'., Boponosa O.b., Konmun B.B., Konmmna/lx.H.
WNHBepcuoHHass BOJIBTAMIIEPOMETPHUS B  aHAM3E€ IMHUIIEBBIX
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OOBEKTHI OKPYXKAIOIIEH CPeIbl U UX aHATUTHYECKUN KOHTPOJIb B
2-x Tomax / mon pen. T.H. IllexoBmoBoii. . — KpacHogap: Apt-
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VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPabOThl 00y4YarolUXCs U3

YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.
HaHHI)IfI MNEPCUCHb MOXKCET OBITH KOHKPETU3UPOBAaH B 3aBHCHMMOCTHU OT KOHTHHICHTA
00yJaromuxcs.




3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH.

B cootBercTBuu ¢ TpeboBanusiMu OI'OC BO peanuzarusi KOMIETEHTHOCTHOTO MOIX0/1a
MpeyCMAaTPUBAET HCIIOJIB30BAHME B YYEOHOM MPOIECCe AaKTUBHBIX M HMHTEPAKTHUBHBIX (POPM
MIPOBEJICHUS 3aHSATHUH.

Opranuzanys W3y4eHUs MaTepuaiga Kypca OCYIIECTBISIETCS Ha OCHOBE CHCTEMHO-
JEeSTEIIbHOCTHOTO IMOAXO0J/la U IMO3TANHOT0 (OPMUPOBAHUS YMCTBEHHBIX AeicTBuil. Jlekuuu u
n1ab0paTOpPHEIE 3aHATHUS CITIOCOOCTBYIOT (POPMUPOBAHUIO Y CTYICHTOB 0a30BBIX 3HAHUH, OCHOBHBIX
MBICTTUTENIbHBIX OMepanuii, pa3BUTHIO JIOTUKH. JIEKIIMU HOCAT MOTHBAILIMOHHO-TIO3HABATEIbHBIN
XapakTep; Ja0OpaTOpHBIE 3aHITHS SBISIOTCSA CAMOCTOSTEIBHBIMH M HWMEIOT MPOOIEMHO-
MOUCKOBBIA XapakTep. [Ipu BBIMOTHEHUHM J1TA0OPATOPHBIX pabOT pealn3yeTcsl TBOpYECKas
ACATCIIBHOCTD CTYACHTA, pa3BHUBACTCA KOMMYHHKATHUBHAA CHOCO6HOCTB, Pa3BUBAKOTCA HABBIKH
apryMEeHTUPOBAHHO BhIPAXKaTh CBOM MBICIH U HABBIKU IKCIEPUMEHTATbHON pabOThI.

Jiis moBbimeHus: 3¢G(GHEKTUBHOCTH Y4eOHOTO IMpoliecca HCIOIB3YIOTCS CIEIYIOIINE
o0Opa3oBaTeibHble TEXHOJIOTUHU: HH(GOPMAIIMOHHO-PAa3BUBAIOLINE TEXHOJIOTUH, HAIPaBIECHHbIC Ha
dbopMHUpOBaHHE CHCTEMBbl 3HAHWUM, 3alIOMUHAHME W CBOOOJHOE OINEPUPOBAHHE HMHU; METO
npoOJIEeMHOTO M3J0XKEHHUs Marepuana. /[ ycrnemrHoro OCBOCHHUS IJUCIHIUIMHBI CTYACHTaM
HEO0X0/IMMO OBJIQZIETh HAaBBIKAMHU TPOBENICHHS MMOMCKa HEOOXOAMMOM HaydyHOW MH(OpPMALUU B
donnax 6ubmmorexu. Jlns 3akperyieHus MOJTYyYSHHBIX TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX
HAaBBIKOB M C IIEJIbI0 TPOPECCHOHAIIBHON OPUEHTAIIMHN IPEIYCMOTPEHBI CEMUHAPBI-IKCKYPCUHU Ha
OPEeaNPUATHIX TOPOJA.

[Ipu BBINIOJIHEHUY J1AOOPATOPHBIX padOT U BO BPEMS CAMOCTOSITEIbHON pabOThl CTYIEHTHI
MPOBOAAT Pa3b0p MPaKTHMUECKUX 3a/lad KaK CaMOCTOSITENIbHO, TaK M PEUIaloT MpOOJIeMHbIE
CUTyallMu B COCTAaBC MAJIBIX I'PYIIII.

Jlis MHBANMMIOB W JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSl PEATU3YIOTCA
WHIWBUIYAJIbHBIC O6paSOBaT€J'H)HBIe TEXHOJIOI'UH, KOTOPBIC IIO3BOJIAOT IIOJIHOCTBIO
WHAUBUAYAIM3UPOBATh COJCp)KAHUE, METOAbl W TEMIbl Yy4eOHOW NeATEIbHOCTH HWHBAIHIA,
BHOCHUTBb BOBpCMA H€O6XOI[I/IMI>IC KOPPEKTHUBLI, KaK B ACATCIIbBHOCTh CTYACHTA-UHBAJIMAA, TaK U B
JEeSTENIbHOCTD MPENo/IaBaTeNs.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3I0POBbBA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIMH ¢ UCIIOIE30BaHUEM DIIEKTPOHHOMN MOYTHI.

Cemectp Bun 3ansaruit Hcnonk3yemble MHTEpAKTHBHBIC Konuuectso
00pa3oBaTeNIbHBIC TEXHOJIOTHU 4acoB
4 P becenpl, pazdbop cutyanmii, pa30d0op TBOPUECKUX 29
3aJlaHui, paboTa B MaJIbIX Ipymmax
5 P becenpl, pazdbop cutyanmii, pa300op TBOPUECKUX 18
3a/laHui, paboTa B MaJIBIX Ipymmax
Hmoeo 40

4. OueHo4YHbIE 1 METOANYECKHE MATEPUAJIBI
4.1 OneHoYHbBIE CPEACTBA I TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOI
aTrecTauuu

OrneHouHbIe cpelCcTBA MpeJHAa3HAueHbl Uil KOHTPOJII U OLEHKH OO0pa3oBaTeIbHBIX
JOCTHKEHUN 0Oydaroluxcsi, OCBOMBUIMX MporpaMMmy Yy4eOHOM aucuuIiInHbl «OCHOBBI
IIEKTPOXUMHUYECKUX METOJIOB aHAIIN3A).

OneHoYHBIE CPENCTBA BKIOYAIOT KOHTPOJIBHBIE MATEPUAIIbl JUIsl IPOBEACHUS TEKYIIEro
KOHTPOJIs B (hopMe Pa3sHOYPOBHEBBIX 33/1aHUH, PACUETHBIX MIMTBOPUYECKHX 3a/IaHUH, OTYETOB MO
nabopaTopHbIM paboTaM U NMPOMEKYTOUHOH aTTecTanuM B (opmMe BONPOCOB U 3aJaHUM K
3a4ery.

OneHouyHbIE CpeACTBA JUIsl WHBAJIWAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSMU



3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

—  Tpu HEOOXOIMMOCTH HWHBAIHIAM M JIMIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI IPEIOCTABIISIETCS IOTIOHUTEIBHOE BpeMs ISl IIOJrOTOBKH OTBETA HA K3aMEHE;

— TP NPOBEJCHHUU MPOLEAYPHI OLIEHUBAHUS PE3yIbTaTOB O0YUEHUS MHBAINIOB U JIHIL
C OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 3/J0POBbS IIPEAYCMATPUBAETCS UCIIOIb30BAHNE TEXHUUYECKUX
CPE/ICTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMU;

— Tpu HEOoOXOAMMOCTH sl OOy4aromMXCsi C OTPAaHUYCHHBIMH BO3MOXXKHOCTSIMU
3JI0POBBSI M MHBAJIHUIOB MPOIEyPa OLICHUBAHUS PE3YNIBTATOB O0YYECHHUS MO TUCHUIUIMNHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHMS Pe3yAbTATOB OOYYEHHsS] WHBAJIMIOB W JIUIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUATHA
uHpOpMaLUu:

JUISL JTAIL C HAPYILICHUSAMU 3PCHHUS:
— B IICYATHON ()OpME yBETUUECHHBIM MIPH(PTOM,
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA. [UIsl JIUI C HAPYIICHUSAMH CITyXa:
- B IIEYaTHOH (opme,
- B (pOpMe 3JIEKTPOHHOTO JOKYMEHTA.
JUTSL JTALL C HAPYIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
— B [I€YaTHOM opme,
- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa

o0yJarouuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTallui

HanmenoBanue
Ne KonTponupyemsie Koz xoHTpOommpyemoit OLICHOYHOI'O CPEJCTBA
n/m pazziensl (TeMbI) KOMITETEHINH (WM ee
JTUCLUTUTMHBI YacTH) Texynupit TpomexyTo
KOHTPOJIb yHast
aTTecTanu
s
OO0uMe BOIIPOCB] Bonpocs! 1-3 u3
1 pIeKTpOXUMHUYECKUX I1K-3 VO nepeyHs
METOLOB UCCIIENOBAHUA U IK-5 BOIIPOCOB JIJIA
aHaJIM3a 3aueTa
[loTeHIMOMETpHUUECKHE BOMpoCH 4-7, 9-
2 METOBI agaimz3a U I1K-3 K 12 u3 mepeuns
HCcCIIeJOBaHUS [1IK-5 JIP 1,2,4-11 BOIIPOCOB JIJIsI
3aueTa
CriocoObl pacuera BOIpoOC 8 U3
3 [KOHLIEHTpAIUH B [1K-3 P3 nepeyHs
MOTEHIIMOMETPUYECKOM [1K-5 BOIPOCOB IS
aHaJIn3e 3aueTa
OO6mmue BOIIPOCH]] BOMpPOCHI 13-
4 BONBTAMIIEPOMETPHH. 19,29 n3
Knaccudukanus I1K-3 K nepeyHs
VHIUKaTOPHBIX I1K-5 BOITPOCOB IS
PIIEKTPOIOB, 3aueTa
PUMEHSEMbIX B




BOJIbTAMIIEPOMETPUH
5 [Kiaccuueckas Bonpocs 20-23
nossiporpadust I1K-3 K U3 TEPEUHs
IIK-5 BOIIPOCOB IS
3aueTa
CoBpeMeHHbIE BapUAHTHI BOIPOCHI 24-28
6 |[BOJBTaMIIEPOMETPHUH. I1K-3 K U3 IEepEeYHs
IIK-5 BOIPOCOB JIJIA
3aueTa
IIpakTH4eCKUE acCIeKThl Bompocsr 12,
7  |MOTEHUHOMETPUYECKOTO [K-3 K 29-34 u3
1 BOJIbTaMIIEPOMETPUYEC IK-5 JIP 3.12,13.14 nepeyHs
KOT'0 METOJIOB aHAJIU30B. BOIIPOCOB ISl
3aueTa

HOK333Te.]'ll/l, KPUTEPUHA A HIKAJIA OCHKHA C(l)OpMHpOBaHHbIX KOMIIeTEeHIInii

Kon U CooTBeTcTBHE YPOBHEH 0CBOEHHSI KOMIIETEHIIUH TUIAHUPYEMbIM
HAaMMEHOBaHHUe pe3yJabTaTaMm 00y4eHUsl 1 KPUTEPUAM MX OLlCHUBAHUS
KOMIIeTeH I NOPOrOBbIN ‘ 0a30Bblii NPOABMHYTBII
Onenka
Y noBneTBopuTeNbHO/3auTe | XOPOII0/3a4TEHO OTMyHO/324TEHO
HO
IK-5 3naem TeopeTUyecKue H | 3Haem 3naem
crocobeH METO/I0JIOTUYECKHE TEOPETHYECKUE U | TEOPETUUYECKUE u
MIPUMEHSATH OCHOBBI JTUCHMIUIMHBI W | METOJOJOTUYECKHE | METOJIOJIOTHYECKUE
OCHOBHBIE HaIpaBJIeHUs pPa3BUTHUS | OCHOBBI OCHOBBI JJUCHHUTLITNHBI
3aKOHBI U COBPEMEHHBIX JIACIIATIITAHBI u|u HarpaBJIeHUs
3aKOHOMEPHOCTHU | AJIEKTPOXUMUUYECKHUX HarpaBJeHUs pa3BUTHS
pa3BUTHUSA METO/IOB aHaJIM3a pa3BUTHS COBPEMEHHBIX
AHAJTUTUYECKON COBPEMEHHBIX 3JEKTPOXUMHUYECKUX
XUMHUU TIPU ANIEKTPOXUMUYECKH | METOJIOB  aHAJIN3a;
aHaiu3e X METOJIOB aHAJIN3a; | IEMOHCTPUPYET
MOJTYYCHHBIX JIEMOHCTPHUPYET 3HAHUS
pe3ynbTaTOB CIIOCOOHOCTh MHOTOYPOBHEBBIX
yCTaHaBIIUBAThH MEXAUCITUTUTTHAPHBI
CBSA3b: CBOWCTBA | X CBSI3EM
00beKTa — METO.N
aHanu3a
Ymeem UCIIONIb30BaTh | Ymeem Ymeem
3HaHUS B o0acTu | UCHIOIB30BaTh HCII0JIb30BaTh
COBPEMEHHBIX 3HaHWS B OOJACTH | 3HaHHUSI B 00JacTH
ANEKTPOXUMHUYECKUX COBPEMEHHBIX COBPEMEHHBIX
METO/JIOB  aHaliu3a  JUIS | DJICKTPOXUMHUYECKH | DJIEKTPOXMMHYECKHIX
HCCJIEIOBaHUs TIPOLIECCOB, | X METOJOB aHAIU3a | METOJOB aHaJIU3a JJIs
MPOTEKAIONINX B CIIOXKHBIX | JUISl HCCIEAOBAHUS | MCCIIETOBAHUS
CUCTEMax U  KOHTPOJS | MPOLIECCOB, IIPOLIECCOB,
COJIEpXaHUsI KOMITOHEHTOB | MPOTEKAIOIINX B | MPOTEKAIOIINX B

CJIOXKHBIX CHCTEMax

CJIOXKHBIX CHCTEMAX U




B 00BEKTaX OKpYXKaromeu | u KOHTPOJISL | KOHTPOJIS
Cpensl CoJIepIKaHus CoJlepKaHus
KOMITIOHEHTOB B | KOMIIOHEHTOB B
00BeKTax 00BeKTax
OKpYyXKaroleun OKpY>Kalolleu cpeibl;
CpeIbI; JIEMOHCTPHPYET
JIEMOHCTPHUPYET yMEHHE
yYMEHHE apryMEeHTHPOBATH
apryMEeHTUPOBAaTh | COOCTBEHHYIO TOYKY
COOCTBEHHYIO 3peHHs,  HaXOIHTb
TOYKY 3pEHUS nyTU pelieHus
MO03HABATEIIBHBIX
3a/1a4y
Braoeem HaBbIKaMU | Bradeem HaBbIKAMH | Bradeem HaBbIKaMu
MIPAKTUYECKOTO MPAKTUIECKOTO MPAKTHIECKOTO
MIPUMCHCHUS COBPEMCHHBIX | IPUMEHEHHUS PUMCHCHUS
AHAIUTUYECKUX METOJOB K | COBPEMEHHBIX COBpPEMEHHBIX
aHAIH3Y OOBEKTOB | AHATUTUICCKUX AHATUTUYECKUX

OKpYXKAaroIIei cpebl

METO/IOB K aHAJIU3Y
00BEKTOB

METOJIOB K aHaJIU3y
00BEKTOB

OKpYyXKaroleu OKpYKarolleu Cpeibl;
CpeIbI; JIEMOHCTPHPYET
JEMOHCTPHUPYET MHOTOCTOPOHHOCTD
CIIOCOOHOCTH K | HOAXOJIOB,
MHOT0ACIIEKTHOMY | MHOTOACIIEKTHOCTh
00CYyXIEHUIO o0cy)XeHus
npo0emM npo0em
I1K-3 3naem IPUPOTY U | 3naem upupony u | 3naem TIPUPOLY H
crioco0eH 0COOEHHOCTH 0COOEHHOCTH 0COOCHHOCTHU
IIPOBOJIUTH (dbopMupoBaHUs (dbopMupOoBaHUS (dbopMupoBaHus
paboty MO | aHATUTUYECKOTO CUTHANlA B | aHATUTHYECKOTO AQHATUTUYECKOTO
ONITHMH3AIHH pa3IMYHBIX CUTHaJIa B | CHUTHaJIa B
CYIIECTBYIOIIUX | ANEKTPOXUMUYECKUX pa3IMYHBIX pa3IMYHBIX
METOJIOB W | METOJIaX aHaIn3a AIEKTPOXUMUYECKH | IIIEKTPOXUMHUICCKIX
METOTUK X METO/IaX aHallu3a; | MeToJaxX aHaJIN3a;
aHanusa CIocoObl J€MOHCTPUPYET
MPOIYKIINH, BBISIBJICHUS yMEHHE
KOHTPOJIS 3HAYUMBIX apryMEeHTHPOBATH
KauyecTBa CBIPHS, (bakTopoB, COOCTBEHHYIO TOYKY
noryhadpuKaTo OKa3bIBAIOIITNX 3peHHs,  HaXOIUTh
B HW TOTOBOHU BIIUSTHUE Ha | IyTH pelieHus
MPOTYKITHH c AHATUTHICCKUI ITO3HABATEIBHBIX
HCIIOJIb30BaHNEM CUTHAT U | 337124, TEOPETUYECKH
TEOPETUICCKHIX MIPABHIILHOCTH MPOCTICIKUBAST  CBSI3U
3HAHUH u ompeeneHus CBOMCTBO 0OOBEKTa —
MPAKTUICCKIX aHaJIuTa O0COOCHHOCTH METOJIa
HABBIKOB B aHaJIM3a
obnactu Ymeem mnpoectu anamus | Ymeem  tnpoBectH | Ymeem MPOBECTH
AQHAIUTUYECKOTO | COCTOSHUS BONPOCA, | aHATTU3 COCTOSIHUSA | aHAIM3  COCTOSHUS
KOHTPOJIS UCIIONIB3YSl  JIUTEpaTypHBIC | BOIIPOCA, BOTIPOCA, HCIIOB3YS
WCTOYHUKU; UCTIONB3YS JTUTEepaTypHbIC

HCTOYHHKU,




IIPOBECTU OIICHKY W BHIOOp | TUTEpaTypHBIE IPOBECTH OIICHKY H
HEOOXOIUMOI0 HCTOYHUKHU, BBIOOD
o0opynoBaHus U | IPOBECTU OLEHKY U | HEOOXOAUMOrO
BCIIOMOTATENbHBIX CPEJICTB | BHIOOP 000pyI0BaHUS u
JUISt MIPOBEJICHUS | HEOOXOIUMOTO BCIIOMOTaTeIbHBIX
UCCIICIOBaHUIA; 000pyIOBaHUS U | CPEACTB TSt
IIPOBECTHU BHIOOP, IPOBEPKY | BCIOMOTATENbHBIX | IPOBEICHUS
paboToCTIOCOOHOCTH CpeCTB JUISL | UCCIIeIOBAHMUIA;
CTaHJapTHOW  METOJUKHU | IPOBEICHUS IPOBECTU BBIOOD,
aHanm3a 3aJJaHHOTO | MCCJIEOBAHUM; POBEPKY
obpasma MIPOBECTH  BBIOOP, | pabOTOCIIOCOOHOCTH
MIPOBEPKY U a/lanTaIuio
paboTOCIOCOOHOCT | METOJUKHM  aHajIu3a
M W aJanTauuio | s 3aJJaHHOTO
METOJMKHM aHanu3a | o0pasia; MPOBECTH
U 3aJIaHHOTO | CPaBHUTEJIbHBIN
oOpa3sia aHaIIn3 METOJIUK
aHaJM3a o0BeKTa
UCCIICIOBAHHS u
BBIOPATH
ONTHUMAJILHYIO
METOJIUKY
Braoeem HaBbIKaMU | Bradeem HaBbIKaMH | Bradeem HaBblKaMu
MPOBE/ICHUS UCCIIEIOBAHUN | IPOBEICHUS IPOBEICHUS
W aHaiM3a, OCHOBAMHM | UCCIEJAOBAaHUW U | UCCIENOBAaHUI u
TUTAHUPOBAHHS aHaJM3a, OCHOBAMH | aHAJIM3a, OCHOBAMH
HKCIIEPUMEHTA U | TUTAaHUPOBAHUS TUTAHUPOBAHMUS
NPOBEICHUST HEOOXOJUMBIX | DKCTIEpUMEHTa U | DKCIIEPUMEHTA "
pacuyeToB IIPOBEICHUS IPOBEICHUS
HEOOXOIUMBIX HEOOXOIUMBIX
pacyeTos; pacyeTos;
CIIOCOOHOCTBIO JEMOHCTPHUPYET
a/IarITHPOBATh CIOCOOHOCTh
W3BECTHBIE a/IalI THPOBATh
CHocoOBbI CTaHJapTHYIO
IPENOArOTOBKU METOTUKY
o0bekTa K | olpenenaeHus
BBIOpaHHOM aHaluTa K
CTaHJApPTHOU HCCIIETYEMOMY
METOJMKE aHAIN3a | OOBEKTY

TunoBbie KOHTPOJILHBIE 3aJaHUS UM HHbIE MaTePHAJIbl, He00X0AUMBbIe A OEHKHU
3HAHWH, YMEHUIl, HABBIKOB M (WJH) ONbITAa [AeAATEIbHOCTH, XapPAKTePU3YIOIIUX ITAMbI
(opMupoBanus KoMneTeHIU B Ipouecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

Texymuii KOHTPOJIb NPOBOJUTCS IIyTEM IIPOBEJEHUS ONPOCOB CTYIEHTOB B XOZE
71a00paTOPHBIX 3aHIATUM, B GopMe coOeceoBaHus IPH 3alIUTe  JTaOOPaTOPHBIX pabot, u
claue KOJIJIOKBUYMOB.

Ipumepnwiii nepeuensb 80npocos, 00CyHcoOaemvlx NPU 3auumax 1a60pamopusvix pabom, u
0151 NOO2OMOBKU K KOJIOKSUyMy hno pasoeny «llomenyuomempuueckue memoowvl aHaiusa u
UCCNe008aAHUSY.

1.Knaccudukarus 2IeKTpOXUMHUYECKUX METO/I0B aHaH3a.



2. TlonstTe o TWOMYMpOHUIIAEMOW MeMOpaHe KaK BaKHEUIIeH COCTaBHOW 4YacTh
MOHCEJIEKTUBHOTO 3JieKTpoa. [IpuunHbl Bo3HUKHOBEHUS T ()Yy3MOHHOTO MOTEHIIMAA.

3.D1eKTpO/Ibl CPAaBHEHU S, UX XaPAKTEPUCTUKHA U OCOOCHHOCTH puMeHeHust B D XMA.

4. OcHoBubie xapaktepuctuku HWMCD. Cnocobsl omnpeaenenus KodhPUImeHToB
cesniektuBHOcTH MCO. Onpenenenue npenena oOHapyKEHUs.

5. Knaccudukamus MCD. Xapakrepuctuka nepuuabix MCD. Xapakrepuctuka UCD ¢
KUJAKUMU ~ MeMOpaHamMu.  XapakTepUCTUKA  CEHCHOWIM3UPOBAHHBIX  HMOHOCEJICKTUBHBIX
JMEKTPOAOB (Ta304yBCTBUTEIBHBIX, (EpPMEHTATUBHBIX). DTOPUA-CETCKTUBHBIM 3JIEKTPO, €ro
0COOEHHOCTH U IPUMEHEHHUE.

6. Texnuka skcnepuMenTa npu padore ¢ UCH. dakTopsl, BIUSIONIME HA MPABUILHOCTh
ornpezeneHui npu ucnoiabzosanuu MCO.

7. IlorpentHocTh HOHOMETPUUCEKUX OMPEACICHUM.

Ilpumepnwiii nepeuenv 60npocos O 3awumsl 1AOOPAMOPHBLIX pabom no pazoeny
«Bonvmamnepomempuueckue memoosbl aHAIU3A U UCCTIE008AHUSY

1. ITonsiTve 0 MONSIPU3ALUU HNEKTPOA.

2. MexaHu3M KOHLIEHTPAIIMOHHOM MOJISIpU3alinu.

3. YpaBHEHHE KOHIEHTPAIMOHHOMN MOJSPU3AIINH JUIS CIy4asi TBEPJOTO IEKTPOAa.

4. CBoiicTBa MpeAeIbHOTO TOKA.

5. YpaBHeHUE KOHIICHTPAIMOHHON MOISpU3ALNU ISl ciydasi 00pa30oBaHUs aMajblraM.

6. llepenanpsokenne. OOmue nonoxeHus. [lepeHanpspkeHue BBIICICHUS BOJIOPOJIA.
Teopun, 00bACHAIONIINE BOSHUKHOBEHUE MTEPEHANPSIKEHUS BBIJICICHUS BOIOPO/IA.

7. llpenenbusiii Tok Ha PKD. YpaBuenue UnbkoBuya, ero aHaaus u MpuMEHEHHUE.

8. ObpaTumbie U HEOOPATUMBIE FIEKTPOIHBIE TPOIECCHI.

9. Turbl THANKATOPHBIX JIEKTPOIOB, UCIIOIb3YEMBIE B BOJIbTAMIIEPOMETPHH.

10. OO6ocHoBaHuE BbIOOpa SYEHKH TMPU MPOBEACHUU BOJIHTAMIIEPOMETPHUECKHUX
UCCJIEIOBAHUSIX.

B paznene «Cnocobwr pacuema konyenmpayuu 6 nOMeHyuoMempuyeckom ananuzey s
OLIEHKU 3HaHWM, yMEHUil, HaBBIKOB, XapaKTEPU3YIOIUX ITanbl (OPMUPOBAHUS KOMIIETEHLIUH B
IIPOLIECCE OCBOCHUSI 00pa30BaTEIbHON MPOTrpaMMbl, IPETYCMOTPEHO BBIIIOJIHEHUE MBOPYECKO20
3a0anus/pacuemnoco  3a0aHus, UEIbI0 KOTOPOTO SBISETCS Ha OCHOBE IIOJIyYEHHBIX
TEOPETUYECKUX 3HAHMM IMPOBECTH OOOCHOBAaHHBIM BHIOOp crocoba pacuera KOHLEHTpaluu
oTpesieNsieMoro KOMIIOHEHTa B 00bekTe (10 3aJaHuio npenojasareis). [Ipu BeIOIHEHUH 3TOTO
BUJa pabOThl CTYJIEHT CAaMOCTOSATEIbHO MPOBOAUT MOUCK METOJUKH ONpPEEIICHNs KOMIIOHEHTA,
IUTAHUPYET IKCIEPUMEHT, II0JIy4aeT SKCIIEPUMEHTAJIBHBIE TaHHBIE U TPOBOAUT PacyeThl. 3allnuTa
Pe3yJIbTaTOB TBOPUYECKOIO 3a/1aHUsl IPOBOAUTCSA B IpyMIe B pOopMe YCTHOIO JOKIJIAa.

IIpumepvr mem meopueckozo 3adanus. - ONpeaereHne (pTopua-uOHOB B MUHEPAIbHBIX
BOJ/IAX; - OINpEJEJICHHEe MEIU B BUHAX; - ONpPEJEICHHE KAJIbLIUA B MOJEIBHBIX CMECSX METOAO0M
MHOT'OKPaTHBIX J00aBOK.

[IpoBenenue xoumponvuvix pabom TO3BOJISET OLEHUTH CTENEHb M TIIYOMHY YCBOEHHUS
TEOPETUYECKOr0 MaTepuaia, CIIOCOOHOCTh JIOTMYHO, I'PAaMOTHO M YETKO M3Jarath Marepuali,
orepupys TepMUHAMU U3ydaeMol JUCUUILTHHBL. B paznene «BoapTammnepomeTpuyeckue METO/IbI
aHaJM3a» MPeIyCMOTPEHO BBIIIOJIHEHUE IBYX KOHTPOJIBHBIX PadoT:

KOHTpoJbHast pabora | BriIodaer Marepuan pasznenoB  «OOumMe  BOIPOCHI
BoJIbTamIriepoMeTpun» u «Kinaccuueckas nossiporpadus»,

KOHTpOJbHas padboTa 2 — «CoBpeMeHHbIE BapUaHThl BOJIbTAMIIEPOMETPHI.

Beimonnenue oOy4aromuMMCsi KOHTPOJBHBIX PabOT JEeMOHCTPHUPYET OCBOECHHUE UM
cnenyromux npodeccruonanbupix komnetenuit — [1K-3, TTK-5.

[TepedyeHs BOPOCOB TSI IOJATOTOBKH K KOHMPOAbHOU pabome 1.
1.ITonsiTre 0 monsipu3anuu



2. MexaHu3M KOHLIEHTPALIMOHHOM MOJISIpU3aLUN.

3. YpaBHEHHE KOHLUEHTPALMOHHOMN MOJISIPU3ALMK JJIsI CIIy4as TBEPAOTO JIEKTPOAa.

4. CBoiicTBa MpeAeIbHOTO TOKA.

5. YpaBHeHHE KOHIICHTPAI[MOHHOM MOJISpU3alug AJis CiIy4asi 00pa3oBaHus aMallbram.

6. Teopust KOHBEeKTHBHOM MU Dy3HH.

7. Tlepenanpspkenune. OOmme nonoxkeHus. I[lepeHanpspkeHUE BBIICICHUS BOJIOPOA.
Teopuu, 00BACHSIONIME BOSHUKHOBEHUE MTEPEHAPSIKSHUS BBIICICHUS BOJOPOIA.

8. Kimaccuueckas nmossiporpadus. OOmumil BUA 1 XapaKTEPUCTHKA BOJIbTAMIIEPHOM KPUBOU
B KJlaccudyeckoi moisiporpaduu. BiusiHue mporecca BIIEIEHUS KUCIOPOa, PACTBOPEHHOTO B
3JIEKTPOJIUTE, HA TOJIIPU3ALMOHHYIO KPUBYIO.

9. llpenenbusiii Tok Ha PKD. YpaBuenue NUinbkoBuya, €ro aHaau3 U NpUMEHEHHE.

10. O6parrmbie 1 HEOOPATUMBIE IICKTPOIHBIC MPOIECCHI.

11. [onsiporpaduueckne MaKCUMyMBI.

Ipumep bunema konmponvrou pabomot 1.
BAPUAHT 1

1. IlepenanpsxeHue BhIENEHHs BOAOPOAa. TeopuH, 0OBACHIIOIIIE IIPOLECC
MIepeHAINPSKEHUsI BBIJICNICHUS BOAOPOIA.

2. Ypasuenue Wnbkosuua qs ciydas PKD. Ananus ypaBHEHUs.

[TepeueHb BOPOCOB Il OJATOTOBKH K KOHMPOAbHOU pabome 2.
. Ocumnorpadudeckast nossiporpadusi.
. KBagpaTHOBOJIHOBAsI IEpeMEHHOTOKOBAs Mossiporpadusi.
. IHBEpCHOHHBIN BOJIBTAMIIEPOMETPUYECKUI aHAIU3.
. CunycouanbpHas IepeMEHHOTOKOBAas NOJsIporpadus.
. UmmynbcHas nmonsporpadusi.
. MUHAMKaTOpHBIE DJIEKTPOIbI B BOJIBTAMIIEPOMETPUH.
. O6ocHOBaHME BBIOOpA STUEUKH B METO/I€ BOJILTAMIIEPOMETPHH.
8. IIpumenenue noisiporpaduu Mpu U3y4YEeHUHM KOMILJIEKCHBIX COEAMHEHHH, CTPYKTYpHhI
OpPraHUYECKUX COCIUHEHUM, IBICHUS TAyTOMETPUH OPTaHUYECKUX COCTUHEHUI.
9. IIpyHIMIIBI aMIIEPOMETPUUECKOTO TUTPOBAHUS.
10. KpuBble aMnepoMeTpuyecKOro TUTPOBAHMUSL.
11. Ilpunoxxenue merona amrepoMeTpudeckoro Turposanus (onpenenenue [1P ocanxa,
orpeziesieHue KOHCTaHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB).

NN R W=

Ipumep bunema xonmponvHol pabomul 2.

BAPUAHT 1
1. OcoOenHoctu (QopMUpPOBaHUS AHAIMTUYECKOTO CHTHajla B  METOJIE
CUHYCOHIaJbHOU BOJIbTAMIIEPOMETPHUHU. [Ipumenenue CUHYCOHMIaJIbHOM

BOJIBTAMIICPOMETPHUU AJIA U3YUCHHUS JICKTPOXUMHNYCCKUX ITPOIECCOB.
2. KpI/IBLIC AMIICPpOMETPHUYCCKOI'0 TUTPOBAHUS. H3meneHnue X0Ja KpPUBBIX
TUTPOBAHUS B 3aBUCUMOCTH OT XapaKTepa NPpOTEKaHUA ITPOICCCOB.

Kpumepuu evicmasnenus oyeHox npu npogedenuu meKkyue2o KOHmMpOJisi YCneeaemocmu —
KOJLIOKGUYM/KOHMPOJIbHASL paboma.

OYEeHKA «OMmauuyHoOy»: TIyOOKHE WCYEPIBIBAIOIINE 3HAHUS MaTepuaya, JOTHYECKU
MOCJICIOBATENIbHBIC, TOJIHbIC, IPAaBUJIbHBIE W KOHKPETHBIC OTBETHI HAa BOINPOCHI OWIIETa;
UCIIOIb30BaHUE B HEOOXOIUMOM MEPe B OTBETAX TEPMUHOJIOTHH TUCIMILIMHBI, TPEICTABICHHON
B PEKOMEHIyEMbIX YYCOHBIX TOCOOMSX M JOMOJHUTEIBHOMN JTUTEpPaType;

oyenka  «xopowoy: TBEPABIE W  JOCTAaTOYHO TMOJHBIE 3HAHUS  MaTepHaa,
MI0CJIeIOBATENbHBIC, IPABUIIbHBIC, KOHKPETHBIC OTBETHI Ha MTOCTABJICHHBIC BOPOCHI, MOTYT OBITh



JOTTYIIIEHBl HECYIECTBEHHBIC HEIOYEThl B OTBETaX M HE3HAYUTEIbHBIC HAPYIIECHUS JIOTHUKU
U3JI0KCHHUSI MaTepHaa,

OYeHKa «y0061emeopumenbHo».; 3HAaHUE ¥ MOHMMAaHHE OCHOBHBIX MaTepHaia, HaJudue
HECYIIECTBEHHBIX OoIMOO0K (He Oosiee 50%) mpu HECIOCOOHOCTH UX MOCIENOBATEILHOTO U
JIOTUYECKOT0 U3JI0KEHUS, BBI3BIBACT 3aTPYAHEHHIE UCIIOJIb30BAHUE TEPMHUHOJIOTHH JUCIUILTAHBL,

OYEeHKA  «HeyO0BIemBoOpumebHo». HENOHUMAaHUE CYIIHOCTH BOIPOCOB, TpyObIe
CYIIIECTBEHHBIC OIMMOKH B OTBETE, OTCYTCTBHE CIOCOOHOCTH K MUCHBMEHHOMY H3JIOKCHHIO
Marepuara.

3ayeTHO-I3K3aMeHANMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTanum (3a4er)

Bonpocwvl ons noocomoexu k 3auemy:.

1.Knaccudukanus 3neKTpOXUMHUYECKUX METOI0B aHAJIN3a.

2. TloHsaTHe O TMOJYNPOHHUIIAEMON MeMOpaHe KaK Ba)KHEWIIEH COCTAaBHOW 4YacTH
MOHCEJIEKTUBHOTO AeKTpoaa. [pnunHbl Bo3HUKHOBEHUS AU ()y3HOHHOTO MOTEHIHATIA.

3.O1eKTpo/ibl CPAaBHEHUS, UX XapAaKTEPUCTUKH U 0COOEHHOCTH IpuMeHeHHs B OXMA.

4. OcuoBubie xapaktepuctukn MCD. Cnocobsl ompenenenusi Kod3hduuueHToB
cenexktuBHocTH MICO. Onpenenenue npeaesa 0OHapyKeHHUs.

5. Knaccudukanus MCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCD c
KUIKMMU ~ MeMOpaHamu.  XapakTepUCTHKa  CEHCHUOWIM3MPOBAHHBIX  HMOHOCEJIEKTHBHBIX
AJIEKTPO/IOB. (ra304yBCTBUTENBHBIX, (DEpMEHTATUBHBIX). PTOPUI-CETEKTUBHBIN AJIEKTPOJ, €ro
0COOEHHOCTH U IPUMEHEHHE.

6. Texnuka sxcniepumenTa npu padote ¢ UCD. daktopsl, BAUSAIONIME HA MPaBHUIBHOCTD
olnpezeseHui npu ucnoiabzosanuu MCO.

7. IlorpemHoCTh HOHOMETPUUCEKHUX OIPENEICHUN.

8. MHreprperanyst pe3yabTaToOB MOTEHLUUOMeTpudeckux usmepenuid ¢ MCD (meronsl
IpagyupOBOYHOTO rpaduka, CTaHAAPTHON JOOABKH, MHOTOKPATHBIX J100aBOK).

9. O0w1ast xapakTepUCTHKa METOJ1a MOTEHIIMOMETpUYECKOTro TUTpoBanus. Metox I'pana B
NOTEHLIMOMETPUYECKOM TUTPOBaHUM. Pa3nuuHble TUIBI HMHAMKATOPHBIX D3JEKTPOJOB IMpHU
NOTEHLIMOMETPUYECKOM TUTPOBAHHUHU.

10. Mero NOTEHIMOMETPUYECKOTO KHUCIOTHO-OCHOBHOIO THUTpOBaHMs. WHAMKaTOpHBIE
JIEKTPOJBI, HCIIOJB3YyEMbIE IIPU NPOBEACHUM KHCIOTHO-OCHOBHOTO IOTEHIMOMETPHUYECKOIO
tuTpoBaHusa. OOmas XxapakTepucTHka CTeKIsIHHOro pH-Merpuueckoro anekrpona. Ilpuuunsl
BO3HUKHOBEHHUS IMOTEHIMajla acUMMETpUU CTeKIsiHHOro pH-anmekTtpoga M cmocoObl  ero
yCTpaHEHHUSI.

11. Meroa NOTEHIIMOMETPUUYECKOTO OCAAUTEIBLHOTO TUHTPOBAHHUS.

12. Ponb MOTEHIIMOMETPUU B MOHUTOPUHTE OKPYKAIOIIEH CPEIbI.

13.IlonsiTHE O MONSAPU3ALUU

14. MexaHu3M KOHUEHTPALMOHHOMN MOJISIpU3ALIIH.

15. YpaBHeHnE KOHIIEHTPALIMOHHOM MOJISIpU3aLAN AJIs CITy4asi TBEPAOIO MIEKTPOaA.

16. ColicTBa MpeAEIbLHOIO TOKA.

17. YpaBHeHHE KOHIEHTPAIMOHHOM MOJIIpU3aluu AJs ciydas 00pa3oBaHus aMajIbram.

18. Teopust KOHBEKTHBHOMN JHPY3HH.

19. Ilepenanpspkenue. OOmue mnonoxkeHus. [lepeHanpspkeHHe BBIIEICHHUS BOAOPOAA.
Teopun, 00bACHAIOIMINE BOZHUKHOBEHUE NTEpEHANPSKEHUS BbIJIETICHUS BOAOPO/Ia.

20. Knaccuueckass mnomnsporpadus. OOmuil BUA W XapaKTEpUCTHKA BOJIbTaMIEpHON
KpUBOIl B Kijaccuueckod moisporpa¢uu. BiusgHue mnporecca BbIIEICHHS KHCIOPOAA,
pPacTBOPEHHOI'O B AIEKTPOJIUTE, HA MOJISIPU3ALUOHHYIO KPUBYIO.

21. IIpenensusiii Tok Ha PKD. YpaBuenne MnpkoBHUa, €ro aHanu3 U NpuMEHEHUE.

22. O6paTuMble U HEOOPATUMBIE IEKTPOTHBIE MPOLIECCHI.

23. I[Monsiporpaduyeckre MaKCUMYyMBI.

24. Ocuunorpaduueckas noysporpadus.



25. KBaipaTHOBOJIHOBASI IEPEMEHHOTOKOBAsI TTOJIIporpadusi.

26. IHBepCHOHHBIN BOJIBTAMIIEPOMETPUUECKUN aHAIH3.

27. CunycouaaabHas EPEeMEHHOTOKOBAs Mosiporpadusi.

28. UmmynbcHas nossiporpadus.

29. lnpukaTopHbIE 3J€KTPO/Ibl B BOJIBTAMIIEPOMETPHH.

30. O6ocHOBaHME BBIOOPA STUCHKH B METOJI€ BOJIBTAMIIEPOMETPHUH.

31. [Ipumenenue nonsiporpaduu Npu U3y4eHUH KOMIUIEKCHBIX COCAMHEHHH, CTPYKTYPHI
OpPraHUYECKUX COCIUHEHUM, SIBICHUS TAyTOMETPUH OPraHUYECKUX COCTUHEHHI.

32. IlpuHUMIBI aMIIEPOMETPUYECKOTO TUTPOBAHMS.

33. KpuBble aMIepoMEeTpHUUECKOIO TUTPOBAHUS.

34. IlpunoxxeHue MeToja aMmrepomerpuieckoro tTutpoBanus (onpenenenue [P ocanka,
ornpeziesieHue KOHCTAaHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB).

Ilepeyenb KoMneTeHIUI (YACTH KOMIIETEHIIUM), IPOBEPSiEMbIX OLIEHOYHBIM
CpeICTBOM:

[1K-3 — cocoben mpoBoAUTH PabOTy MO ONTHUMH3AINH CYIIECTBYIOIIMX METOJOB U
METOJIMK aHaJIM3a MPOJYKLIUU, KOHTPOJIS KAUeCTBA ChIpbs, 0ay(PaOprUKaTOB U FOTOBOM
MPOIYKIIMH C UCTIOIB30BAaHUEM TEOPETUYECKUX 3HAHMM U MPAKTHUECKUX HABBIKOB B 00JIACTH
AHAJIMTHYCCKOI'O KOHTpOJIH;

[1K-5 — cniocobeH mprUMeHsITh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTHU Pa3BUTHS
AQHAJIMTUYECKON XUMHHU IIPU aHAIU3€ MTOJYYEHHBIX PE3YJIBTATOB.

4.2 MeToau4yecKkue MaTepHaJIbl, ONpeae/sonme Npoueaypbl OleHNBAHUS 3HAHUI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI
(opMupoOBaHUA KOMIETEHIH

MeTtoanyeckue peKOMEHAAUMHU MPENoAABaTe/IsIM 110 MeTOAUKE NPOBEACHUS
OCHOBHBIX BU/JI0B Y4eOHBIX 3aHATUH

Jlekuunu

Metoauka 4TeHus JIEKIITNU

Jlexiuu SBIAIOTCS OJTHUM M3 OCHOBHBIX METOJIOB OOYYEHHS IO AMCIMILIMHE, KOTOphIC
JIOJDKHBI PeIIaTh CISAYIONINE 3a/1a4u;

—M3JI0KUTh BAXKHEWIIMH Marepuajd NporpaMmbl Kypca, OCBELIAIOMIUA OCHOBHBIE
MOMEHTHI;

—pa3BUTh Y CTYICHTOB MOTPEOHOCTH K CAMOCTOSTENIbHOM paboTe HaJl y4eOHOM U HaydHOM
JIUTEPATYpPOl.

['maBHOM 3amauell KaKJI0M JIEKIIUU SIBISIETCS PACKPBITHE CYIIHOCTH TEMBI M aHAJIHU3 €€
TJIaBHBIX TIOJIOKEHHUM. PekoMeHyeTcss Ha TEepBOM JIEKIMU JOBECTH JO0 BHUMAHMUS CTYJIEHTOB
CTPYKTYpPY Kypca U €ro pasjelibl, a B JaJIbHEHIIEM yKa3blBaTh Hayal0 KaXJ0ro pa3fena, CyTh U
€ro 3ajJa4u, a, 3aKOHUYMB M3JI0KEHHE, TIOJIBOJUTH UTOT TI0 3TOMY pa3feny, 4ToObI CBSI3aTh €ro CO
CJIEIYIOIIHM.

Coneprxanue JIEKIH

Copep:xanne neKIUi ompeaensercs padoueil mporpamMmoii kypca. KpaifHe xemnarensbHo,
yTOOBI KaXK/1asl JISKIIMS OXBAThIBAJIa M MCUYEPIIBIBAJIA ONIPEICICHHYIO TEMY Kypca U TIPeICTaBIIsIIa
co00i1 JIorMuecKky BMOJHE 3aKOHYEHHYIO paboTy. Jlydiie cokpaTUTh TeMy, HO HE JOMYCKaTh
nepepriBa € B TAKOM MECTE, KOTJ]a OCHOBHAsSI HJIes €IIe TTOJIHOCTHIO HE PACKphITa.

JlabopaTopHble 3aHATHSA
Meronuka mpoBeaeHHUs1 jdabopaTopHbIX 3aHATHN llenmsmu mpoBeneHust 1abopaTOpHBIX padoOT
SBJISIFOTCA:

—yCTaHOBJICHHE CBSI3€M TEOPHH C MPAKTUKON B (hOpME IKCIIEPUMEHTATHLHOTO
MOATBEPKICHUS MMOJ0KEHUN TEOPUH;

—00y4eHHUE CTYJIEHTOB YMEHHUIO aHAJTU3UPOBATH MOTYYCHHBIC PE3YIIbTaThI;

—KOHTPOJIb CAMOCTOSITEILHON paOOTHI CTYICHTOB TI0O OCBOCHHUIO KYypCa;



—o0y4eHne HaBbIKaM MPO(ECCUOHATBHOM IEATETbHOCTH.

[esnu 1aGopaTopHOro MpakTUKyMa JOCTUTAIOTCS HAMITYUIIUM 00pa30M B TOM CiIy4ae, eCliu
BBITTOJIHEHUIO SKCIIEPHUMEHTA MPEAIIECTBYET ONpe/eNieHHas MMOATOTOBUTENbHAS BHEAYIUTOPHAS
pabora. IloaTomy mpernonaBaTenb 00s3aH JOBECTHU JI0 BCEX CTYJIEHTOB IpaUK BBITOJIHEHHS
7a00paTOpHBIX paboOT € TeM, YTOObI OHM MOTJIM 3aHMMATHCS LEJICHAIPABICHHOW JOMAalIHeH
IIOJATOTOBKOM.

[lepen HauyasioM OYEpEeAHOTO 3aHATHA MPENOAABATENb JOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTY/IEHTOB K BBIITOJIHEHHIO JJA0OPAaTOPHOI paboThI ITyTeM KOPOTKOTo codece10BaHUs
Y TIPOBEPKHU HAJMYMUS Y CTYIEHTOB 3arOTOBJICHHBIX TPOTOKOJIOB MIPOBEICHHS PaOOTHI.

MeTtoanyeckue PpeKOMEHJALMH, OIpeAeJsiiolMe  NPOUeAYPbl  OLCHHBAHHUS
J1a0opaToOpHbIX padoT:

O1eHKa «3aYTEHOY BBICTABIISETCS, €CIIM BHIIIOJIHEHBI BCE 33/1aHUS J1aOOpaTOpHOU paboTHI,
CTYZAEHT 3Ha€T OCHOBHBIE TEOPETUYECKHE U METOINYECKHE ACTIEKThI, HEOOXOAUMBIE /1151 OCBOCHMSI
MaTepuaja B PaMKax BBIIIOJHAEMON J1a0opaTopHO palboThl, BIaJEET METOAAMHU pacdera U
00pabOTKHU MOJIYYEHHBIX JaHHBIX, MOKET MPABUIIBHO MHTEPIIPETUPOBATh PE3YJIbTaThl, TPAMOTHO
UX IMpeICTaBIATh, CIOCOOEH NPAaBUIBHO OOBACHUTH IOJy4YEHHbIE JAaHHbIE M IPUBECTH
IpaKkTU4YecKHe NMpuMepbl. JlomycKaroTcst He3HaUYUTEIbHbIE OLIMOKH, UCIPABIEHHBIE CTYJICHTOM B
XO/I€ 3alUThI Ja0OpaTOPHOI paboThI.

O1eHKa «He 3a4TEeHO» BBICTAaBJISCTCS, €CIIM 3aJaHUs 110 J1a00paTOpHOM paboTe BHIOJHEHbI
HE IIOJHOCTBbIO, CTYAEHT HE€ BIaJeeT TEOPETUYECKUMU U METOJUYECKUMH AaCHEeKTaMH,
HEOOXOJMMBIMH JIJISi OCBOCHHS MaTepHalla B PaMKax BBIMOJHSAEMON J1abopaTopHOi paboThI, HE
BJIaJIC€T METOJaMH pacueTa U 0O0pabOTKH MOJIydYEeHHBIX JaHHBIX, JOIMYCKAeT rpyOble OMMOKH B
UHTEPIpPETAllii Pe3yIbTaTOB, HE CIIOCOOCH TNPABWIBHO OOBSICHUTH MOJYYECHHBIC TaHHBIE M
MMPUBCCTHU NPAKTUICCKHUEC ITPUMCPEIL.

MeTtoanyeckue PpeKOMEHJALMH, OIpeAeJsiiolNe NPOueAYPbl  OLEHUBAHUS
colece10BaHUsA:

OLIEHKA <«3ayTeHO» BBICTABISIETCS, €CIM CTYAEHT UeTKO H3JlaraeT OCHOBHOM
TEOPETUYECKHUI MaTeprall B paMKaX TEKYILEro paszeiia, BJIaJeeT OCHOBHOM TEPMUHOJIOTHEN MO
TeMe coOeceIOBaHus, OpDUEHTUPYETCS B METO1aX 00eCeueH sl KaueCcTBa U OLICHKH COOTBETCTBHS,
00OCHOBAaHHO W IIOJIHO OTBEYAET Ha BOIPOCHI M3y4aeMOro pasjesia, I'PaMOTHO HCIOJIb3YyeT
TEOPETUYECKUI MaTepHrall ISl U3JI0KEHHSI TPAKTUYECKUX BOIIPOCOB.

OICHKA «HEC 3a4YTCHO» BBICTABJIACTCA, €CJIIM CTYACHT JCMOHCTPUPYET OTPBIBOYHELIC 3HAHUA
0 TeMe cobece10BaHMsl, 3aTPyIHAETCS IPUBECTH IPUMEPBI B paMKax OCBOEHHOI'O MaTepualla, He
CHOCOO€H CBA3aTh TEOPETUUECKUN MaTepHal ¢ MPaKTUYECKUMU BOIIPOCAMH.

MeToanyecKkue peKOMeH/IalUM K MpUeMy 3a4eTa

CryneHTtsl 00s3aHbl ClIaTh 3a4eT B COOTBETCTBUHU C pacliCaHUEM M Y4eOHBIM IJIAaHOM.
3auet sBnseTcss GOpMON KOHTPOJIS YCBOECHHUS CTYACHTOM y4eOHOW MpOrpamMmbl 10O JUCLUILINHE,
BBITOJIHEHHUST J1TAOOpaTOpHBIX paboT, MOATOTOBKM K YCTHOMY omnpocy (cobecenoBaHUIO),
HaIMCaHUs I0KIa/10B.

Pesynprar cnaum 3adera Mo MPOCITYHIAHHOMY KYpCY JOJDKHBI OLEHHMBATHCS KaK WUTOT
JEeSITEIbBHOCTH CTYAEHTA B CEMECTPE, @ UMEHHO — IO IOCEIIaeMOCTH JIEKIIHA, pe3ylibTaTaM padoThl
Ha J1a00paTOPHBIX 3aHATHIX, BHIITIOJHEHUSI CAMOCTOSATENIbHON paboThl. [Ipu 3TOM fomyckaercs Ha
ouHO (dopme oOyueHus mpomyck He Oonee 20% 3aHATHII C 00s3aTeNIbHON OTPaOOTKOM
OPOMYIIEHHBIX Ja0opaTOpHbIX paboT. CTyAEHTHl, Y KOTOPBIX KOJHYECTBO IPOIYCKOB,
MPEBBINIACT YCTAHOBJICHHYIO HOPMY, HC BBITIOJTHUBIINE BCC BUJIbI pa60T N HCYJOBJICTBOPUTECIIEHO
pa0oTaBlIMe B TEUYEHHE CeMecTpa, MPOXOAAT cobeceloBaHHE C MperojaBaTesieM, KOTOPBIH
OmmpamunBacT CTyJCHTa Ha MPEAMET BBIABJIICHUA 3HAHWA OCHOBHBIX MOJ0KEHUH JAUCHUITIIMHBI.

Kpumepuu oyenxu no npomesicymounou ammecmayuy — 3a4em

OYeHKa «3aumeHo»: CTYIEHT BIIJIeeT TEOPETUYECKMMHU 3HAHUSAMHU IO BCEM paszeiiam
JUCLUIUIMHBL, 00Ja/laeT MPaKTUUYECKUMHU HaBBIKAMH IPOBEIEHUS] SKCIIEPUMEHTOB, BO3MOXKHO,



JIOMYCKAeT HE3HAUUTENIbHBIE OIIMOKH; CTYIEHT YyMEEeT MpPaBWIBHO OOBACHATh IPUUYHUHBI
IPOLIECCOB U SIBJICHUH, UIUTIOCTPUPYS OTBET IPUMEPAMH.

OYeHKa «He 3aumeHOo». MaTephall HE YCBOEH BOBCE WJIM YCBOEH YacCTHYHO, CTYIEHT
3aTPyIHAETCS IPUBECTH IPUMEPHI 110 Pa3/ienaM JUCIUILINHBL, [I0Ka3bIBA€T OIPaHUUYECHHBIN 00beM
3HaHUH MPOrPaMMHOI0 MaTepraa, He MOKa3bIBAET HABBIKOB SKCIIEPUMEHTAIBHON pabOTHI.

5. IlepedyeHb OCHOBHO¥ U 10NIOJHHUTEJIbHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOEHUS IMCHUILIMHBI (MOIYJIs1).
5.1 OcHoBHas JiMTEpaTypa:
1 Byanukos, I'.K. OCHOBBI COBpEMEHHOTO 3JIEKTPOXUMHUYECKOro aHanu3a: Yuel. [Tocobue

11 cryaeHToB By3oB / I'.K. byaaukos, B.H. Maiictpenko, M.P. Bscenes. — M.: «Mup» BUHOM.
JlabGopatopus 3nanuii. — 2003. — 592c.

2 DieKkTpoaHaIUTHYECKHe MeToAbl. Teopus u npaktuka / A.M. boua u ap.; mox pea. @.
[ons1; mep. ¢ anrn. nox pea. B.H. Maiictpenko. — M.: BUHOM. Jla6oparopus 3Hanuii. — 2006.
—326c¢.

3 Kpucrtnan, I Ananutndeckas xumus: B 21. T. 2 / I'. Kpucrunan; nep. ¢ anri. A.B.
['apmamia u ap. — M.: BUHOM. Jlaboparopus 3Hanuii. — 2009. — 504c.

4 OOBEKTHI OKPYXKAIOIICH CPeIbl U UX aHATUTUYECKUN KOHTPOJIb B 2-X ToMax / moj pex. T.H.
[exoBuoBoii. . — Kpacuonap: Apt- Oduc. — 2007.

5 bynnukos, I''K. MoaudunupoBanHbie 3I€KTPOIbl ISl BOJIBTAMIEPOMETPUH B XUMHH,
Oouonorun u wmeaunune [OnextponHwsid pecype] / I'.K. bymnukos, I'.A. Estiorun, B.H.
Maiictpenko. — DiekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit", 2015. —
419 ¢. — Pexum noctyna: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloreHmmomerpus: (QHU3UKO-XMMHUYECKHE OCHOBBI M IPHUMEHEHHS
[DnexTpoHHEIH pecypc] : yaeb. mocodue — DnextpoH. nan. — Cankrt-IlerepOypr : Jlanb, 2015.
— 336 ¢. — Pexum noctyna: https://e.lanbook.com/book/60646 .

Jlist OCBOEHMSI IUCIUIIMHBI MHBAIUAAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
3/10pOBbsI UCIOJIB3YIOTCS CIIEUAIbHBIE CEPBHUCHI B AJIEKTPOHHO-0MOmHMoTeuHbIx cucremax (9bC),
JIOCTYT K KOTOpbIM opranusyetr Hayuynas 6ubnmnorexa Kyol'y.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:
1. Anamutuueckas xuMus: y4eOHUK i1 cTyAeHToB By3oB B 31. T. 1 : Metonsl

UICHTUUKAINN U ompeeeHus Benlect / moxa pena. JI.H. MockBuna. — M.: Akanemus. — 2008.
—575c.

2. AHanMTHYeCKash XUMHUS: YIEOHHK JUIs CTYyJ€HTOB By30B B 3T. T. 2 : MeTonbl pazaeneHus
BEIIECTB ¥ THOpUAHBIE MeToIbl aHanmm3a / mox pen. JI.H. Mocksuna. — M.: Akagemus. — 2008. —
300c.

3. Hamackus, b.b. DnexTpoxumus [ aekTpoHHBIN pecypc] : yueb. mocobue / b.b. JlamackuH,
O.A. Ilerpuit, I A. Hupnauna. — Dnexrpon. gan. — Cankt-IlerepOypr : Jlans, 2015. — 672 c.
— Pexxum nocryma: https://e.lanbook.com/book/58166 .

4. Xenne I'., Tlomsporpadus u BombrammepoMerpus. TeopeTHueckne OCHOBBI

W aHAMTUYECKass TpaKTUKa [DIeKTpOHHBIA pecypc| : ydued. mocoOue — DIEeKTpOH. JaH. —
MockBa : W3zgarensctBo "Jlaboparopust 3nHanuit", 2017. — 287 c¢. — Pexum poctyna:
https://e.lanbook.com/book/94136 .

5.3. Illepuoauyeckue U3IaHNUs:
Poccuiickue xypHaibl


https://e.lanbook.com/book/60646
https://e.lanbook.com/book/58166
https://e.lanbook.com/book/94136

1. «KypHan aHanuTHYECKON XUMHUN»

2. «3aBojckas jaboparopusi. JlmarHoCcTUKa MaTepruasIoBy
3. «AHaIUTHKA U KOHTPOJIb)

4. PedeparusHsbie xxypHaib! (PXKX)

6. Meroauyeckne yKa3aHusi JJsi O0y4alOIIHUXCA 110 OCBOCHHMIO IMCHUILIMHBI
(MmomyJin).

VYcneumHoe OCBOEHME JAMCLUUILIMHBL IPEANojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTyJEHTa BO BCEX BMJAX AayAUTOPHBIX 3aHATUH, a TaKXKE IUIAHOMEPHYIO I1OBCEIHEBHYIO
CaMOCTOSITENIbHYIO paloTy.

Obwue pexomenoayuu

W3yuenune QUCLUIUIMHBL ClIeAyeT HauMHATh ¢ MpopaboTKu pabouell nporpaMmsl, ocoboe
BHHUMAaHUEYIEeIsIs LIEesIM U 3a7jauaM, CTPYKTYPE U COAEP KaHUIO Kypca.

Paboma ¢ koncnekmom nexyuii

[IpocMoTpuTE KOHCHEKT Cpa3y MOCJe 3aHATUN, OTMEThTE MaTepuanl KOHCIEKTA JIEKLIUH,
KOTOPbIIl BBI3BIBACT 3aTpylHEHHs] i moHuMaHus. llombitaiitece HallTM OTBeTHl Ha
3aTpyIHUTEIBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIyEMYIO IUTeparypy. Eciiu camocTosTensHO He
yJanoch pazoOparbcsi B Marepuaiue, chopMyaupylTe BONPOCHl U OOpaTUTECh 32 MOMOILBIO K
IIpenoaaBaTesto Ha KOHCYJIbTALUY WK ONMKalIIen JeKIuu.

PerynspHo oTBOAMTE BpeMs Ul NMOBTOPEHHUS MPOHAEHHOrO MaTepuala, IMpoBepsisi CBOU
3HAHMSI, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix pabom

Ha 3ansatum monyumre y mperonaBaTelisi rpaduK BBITOJHEHHS JIAOOPATOPHBIX PadoOT.
O063aBeuTech BceM HEOOXOMMbBIM METOJMUECKUM 00€CIICUEHUEM.

[lepen mnocemenueM 1abopaTopuy HM3y4UTE TEOPUIO BOIPOCA, IPEAINOJIAraéMoOro K
UCCIIEIOBAaHUIO, O3HAKOMBTECh C PYKOBOJCTBOM I10 COOTBETCTBYIOILEH paboTe M MOArOTOBHTE
IIPOTOKOJI IPOBEAECHUSI pabOThl, B KOTOPBIN 3aHECUTE:!

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJUI] JUIs 3aMI0JTHEHUS SKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJI0ACHUH;

— YpaBHEHHMs XMMHUYECKUX PEAKIUIl MpeBpalleHni, KoTopble OyayT OCYIIECTBICHBI PU

BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacyeTHble (GOPMYIIbI.

OdopmiieHre 0TYETOB J0JIKHO MPOBOJUTHCS MOCIIE OKOHYAHUS pabOThI B JIAOOPATOPHUH.

JUis MOATOTOBKM K 3allUTE OTYETa CIEeNyeT NPOAHATU3UPOBAaTh SKCIEPUMEHTAIIbHBIE
pE3yJIbTaThl, COMIOCTABUTh UX C U3BECTHBIMH TEOPETUYECKUMU TIOJI0KEHUSAMHU WIN CIIPABOYHBIMU
JaHHBIMU, O0OOIIMTH pPE3yJbTaThl MCCIEAOBAHWN B BHUJAE BBIBOJOB IO padoTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJUMBIE B METOJMUECKUX yKa3aHUSAX K BBINOJHEHHUIO JaOOpaTOPHBIX
pabor.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEET HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALlUH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpoOM,
CHOCOOCTBYIOUIMM MHIWBUIYAIN3alUU OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTeieM U o00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. IlepeyeHb MH(POPMALHOHHBIX TEXHOJOTHil, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
00pa30BaTeJbHOI0 NMPoLecca Mo JMCHUILINHEe (MOAYJII0)

7.1 llepevyenb HHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOT Ui

KOHCYJbTUPOBAaHUE W TMpeABapUTENbHAS MpoBepka pabOT MOCPEACTBOM 3JIEKTPOHHOM
MIOYTHI.



7.2 IlepeyeHb JUIIEH3HOHHOr0 W CBOOOJHO PACHPOCTPAHSAEMOI0 NPOrPAMMHOIO
obecrieueHust
KOMITBIOTEpPHBIC TPOrpaMMbl 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus
Microsoft Windows, «Excel».

7.3 IlepeyeHb cOBpeMeHHBbIX NMPOodecCHOHATBHBIX 023 JaHHBIX U HHGOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM:

SCopus - MyIIbTUIUCIUIUIMHAPHAS pedepaTuBHAs 0a3a JaHHBIX, CAUT WWW.SCOPUS.COM

Wudopmannonnas copaBoyHash CHCTEMa HOPMAaTHBHO-TEXHHUYECKOM W  MPaBOBOU

uHpopmanuu Texskcrmept www.cntd.ru

[TouckoBas mnatdopma, oObeauHsOMAs pedepaTuBHbIC 0a3bl JaHHBIX MMyOJUKAIUNA B
Hay4YHBIX J)KypHaJaX W maTeHToB http://www.webofscience.com

bubnuorpaduueckas u pedeparrBHas 0aza qaHHbIx https://www.scopus.com

Caiir denepaqbHOr0 areHTCTBa IO TEXHUYECKOMY PETYJIMPOBAHHIO U METPOJIOTHH -
http://protect.gost.ru

baza nanHbIX Hay4HOIT AnekTpoHHbIi OndaroTeku eLIBRARY.RU https://elibrary.ru/

CnpaBouno-mipaBoBas cuctema «KoncynbranT [Iroey» http://www.consultant.ru

Nudopmanmonnas cnpaBouHash CHCTEMa HOPMATHBHO-TEXHHUYECKOW W TPaBOBOU
uHpopmanun WWW.cntd.ru (HamMOHAJIbHBIC CTaHAAPTHI, MPUPOJOOXPAHHBIE HOPMATHUBHBIC
JIOKYMEHTBI)

denepanbHas  rocyaapcTBeHHas — mH(opManuonHas — cuctema  «HarponaneHas
JIEKTPOHHAs OMOIIMOoTeKay https://H30.pd

8. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXoauMasi [JIi  OCYHIECTBJICHHUS
00pa30BaTe/ILHOIO NPOLECcCa MO JUCHUILINHE (MOLYJIIO)

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIIUTITHBI

Ne Bun pa6or
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

1. JleknmoHnHbIe 3aHATUA | AyIUTOpHsI, OCHAIlCHHAs IPE3€HTAlMOHHONW  TEXHHUKOMN
(mpoexTop, FKpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
nporpamMmHbiM  obecriedenueM (I10); nmockoil  MenoBoW;
JI€MOHCTpPALMOHHbIE MaTepuaibl (MOHCEJIEeKTUBHbIE
AJIEKTPOMBI, PAa3IUYHOTO THUIA BOJBTAMIIEPOMETPUUYECKUE
9eKTpoIbl) (aya. 252¢)

2. JlabopaTopHbie JlaGoparopusi, yKOMIUIEKTOBaHHasi  CHEIMATU3UPOBAHHOM
3aHATUA Mebenpio U 1abopaTOpHBIM 000pPYIOBaHUEM (TEXHUYECKUMHU
CpeacTBaMU OOy4YeHMs): aHanu3atop >Kuakoctd pH-metp-
nonomep Ikcrept-001 1 HabOp MOHCENTEKTUBHBIX AJIEKTPOJIOB;
pH-meTp-nonomep  Okorect-120; MarHWTHBIE  MENIAJIKH
(manpumeplLekiMS1); Becor ananutuueckue BJIP-200, 2 knacca
TOYHOCTH; BOJIbTaMIIEpOMETpHUECKUid aHanuzatop BA-5 ¢
naryukoM  BDJI;  BOIBTaMIEpPOMETPUYECKHN  aHAIU3ATOP
OxotecT-BA; snextporumtku  mapku  «Medrtay, Monaenb
1114/212Y unm apyrue ¢ aHaJIOTMYHBIMHM XapaKTePUCTHKaAMH
(aym.242c, 252c¢)

3. I'pynnossie Aynuropusi (kaOWHET), OCHaIleHHas MeOenblo, JOCKOH
(MHAUBUAYATbHBIC) MenoBo# (ayn.242c, 252c¢)
KOHCYJIbTAllUH



http://www.scopus.com/
http://www.cntd.ru/
http://www.webofscience.com/
https://www.scopus.com/
http://protect.gost.ru/
https://elibrary.ru/
http://www.consultant.ru/
http://www.cntd.ru/
https://нэб.рф/

Tekymuii  KOHTpOJIb, | AyauTopusi (KaOWHET), OCHaIIeHHas MeOenblo, JTOCKOU

IIPOMEXKYTOUHAS MenoBoi (ayn.242c, 252c¢)

aTTecTanus

CamocTosiTenbHas Kabuner 1 caMocTosTENbHONW pabOThI, OCHAICHHBIN
pabota KOMIIbIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetu «HTEpHET», 1 00ECTICUCHHBIN TOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMallMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.




