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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, (PU3MYECKOW XMMHUU U Jp.), PACHIUPHUTH 3HAHUSA CTYJIECHTOB B OOJIACTH XHMHUU U
chopmupoBath MPOGeCcCHOHATHHBIC KOMITICTCHIIHH.

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

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

=

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

Huctunnuna «IloTeHImoMeTpurs 1 BOJIbTaMIIEPOMETPHUSI B AHAIIU3E MTUIIEBBIX TPOTYKTOBY
OTHOCHUTCS K 4acTH, (GopMHpyeMOl ydaCTHHKaMH 0Opa30BaTeIbHBIX OTHOIICHHUH (BapHaTUBHON
yactu), bioka 1 "/lucummmesl (Mogynm)" ydeOHOro miaHa. M3ydeHwe Momysel DaHHOM
JTUCIUIUIMHBI pacUINpsET 3HAHUSI CTYACHTOB B 00JIaCTU XUMUU U CIIOCOOCTBYET (POPMHUPOBAHUIO
PO ECCHOHATIBHBIX KOMIIETEHITUH.
B xypce npocnexuBaercs TeCHasi CBSI3b CO BCEMHU PA3JeIaMU XUMUU — AHAIMTUYECKONU XUMHUEH,
KOJUTOWTHOM XUMHUEH, KPUCTAIUIOXUMHCH, (PU3NIeCKON XUMHEH, XUMHUIECKOH TEPMOIMHAMHUKOM.
3HaHUs, NOJYYEHHbIE CTYJEHTAMU B YKa3aHHBIX pa3/iejaX XUMHUHU, HCIOJB3YIOTCS B JAHHOU
JTUCIUTIITNHE.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.
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
HNPOAYKIMH C HCIIOJIb30BAHUEM TEOPETHUUECKUX 3HAHMM M MPaKTUYECKUX HABBIKOB B 00JacTu
AQHAIUTUYECKOTO KOHTPOJIS,

[IK-5 — cnoco0eH NpUMEHSTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHUS
AHAINTUYECKON XUMHH NIPU aHAJIN3€ MTOJIyYEHHBIX PE3Y/IbTaTOB.

NQ KO)I U HAMMCHOBAHUC I/IH)II/IKaTOpI)I JOCTUXXCHHUS KOMIICTCHIIU

ILI1. KOMITETEHIINH 3HAeT ymeeT BJIajieeT

1. I1K-3 — IPUPOTY W | IPOBECTH aHAJIM3 | BJaJETh HaBbIKAMHU
CrocoOeH TMPOBOAUTH | OCOOEHHOCTH COCTOSHUS IPOBEICHUS
pabory o | ¢hbopMHUpPOBAHMS BOIIpOCa, UCCIIeJOBAHMMN 1
ONTHMH3ALUHU AQHAJTUTHYECKOTO | UCTIONB3Ys AHANN33, OCHOBAMH
CYIIECTBYIOIINX CHUTHana B | IUTEPATYPHBIE M1aHMPOBAHHS
METOZIOB M METOJMK | Pa3IMIHbBIX HCTOYHHKU; SKCTIEPHMEHTA 1
aHaly3a MPOAYKLHH, | DIEKTPOXUMU- IIPOBECTU OLICHKY IpoBeeHHA
KOHTPOJISI ~ KAuecTBa | YECKUX METOoJax | U BBIOOD
CBIPbS, a”HaImM3a HE00XO0INMOTO




No Kon n HaumeHoBanue NuaukaTopel JOCTHKEHUS KOMIIETCHIIUN
ILII. KOMITCTCHITUHI 3HaeT yMmeer BJajgeeT
nonyhaOpukaTtoB 0o0opy/noBaHusl M | HEOOXOIUMBIX
TOTOBOU npoayKHuu C BCIIOMOTI'aTcCJIib- pacyeToB
HCIOJIb30BaHUEM HBIX CPEJICTB IS
TEOPETUUECKUX MPOBEACHUS
3HAaHUU u HCCJICTOBAHUM;
MPaKTUYECKHUX MPOBECTH BBHIOOD,
HAaBBEIKOB B 00JIaCTH IPOBEPKY paboTo-
AHAJINTHYECKOIO CIIOCOOHOCTH U
KOHTPOJIS aJanTanuio
MCTOIUKU
aHanu3a IS
3aJJaHHOTO
obpasia
2. ITK-5 - TEOPETUYECKUE WU | UCIIOJIb30BAThH HaBbIKAMHU
CIOCOOEH TPUMEHATH | METOAOJOTHYECK | 3HAHUS B 00JIACTH | NPAKTUYECKOTO
OCHOBHEIC 3aKOHBI H | U€ OCHOBBI | COBPEMEHHBIX MPUMEHEHUS
3aKOHOMEPHOCTH IUCILUTUIMHEL, JJIEKTPOXUMHUYECK | COBPEMEHHBIX
pa3BUTHUA 3HATh 150.4 METOJIOB | AHATTUTHYCCKUX
AHAJTUTUYECKOH HaIpaBJICHUS aHanu3a IUIA | MCTOJIOB K aHAIIU3Y
XUMUUA TIpH  aHAJM3€ | pa3BUTHUA HCCIICAOBAaHUS MUILIEBBIX TPOTYKTOB
MOJTy4YEHHBIX COBPEMEHHBIX MPOIIECCOB,
pe3yIbTaToOB ANEKTPOXUMUYEC | MPOTEKAIOIMIUX B
KHX METOMOB | CIHOKHBIX
aHanmusa CHCTEMax i
KOHTPOJIS
coJiepKaHus
KOMIIOHCHTOB B
MPOTYKTAX

2. CTpyKTYpa M coiep:KaHue M CUHUIJIMHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.

OOm1ast Tpy10EMKOCTh JUCHUIUIMHBI cocTaBisieT 5 3ad.ez. (180 gacoB), ux pacnpenenenue
10 BUJaM paboT MpeACTaBICHO B TaOIHIIE.

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (dacel)
7
KonTakTHasi paboTa, B TOM 4ncJie: 108,2 | 108,2
AyIMTOpHBIE 3aHATHS (BCEro) 102 102
3aHAaTHA NEKIIUOHHOIO TUIIA 34 34 - - -
JlaboparopHbIe 3aHATHS 68 68 — —
3aHATHS CEMUHAPCKOTO TUTA (CEMHHAPBI, TPAKTHYECKHE
3aHSTHSA) - - - - -
WNuas koHTakTHasA padoTa
KonTtpons camocrositrensrolt padoTsl (KCP) 6 6 — —
IIpomexyrounas atrectauus (MKP) 0,2 0,2 — —
CamocrosiTejibHasi paboTa, B TOM YucJIe 71,8 71,8
Kypcogas pabora — — — — —
ITpopaboTka y4eOHOro (TEOpeTHUECKOro) Marepuaa 41 41 — — —




BrimonnHeHue HHAMBH Ty aIbHBIX 3aJaHAH (IOATOTOBKA 20 20 B B B
COOONICHUH, Tpe3eHTaLnil)
Pedepar — — — — —
[TonroToBKa K TEKynieMy KOHTPOJIIO 10,8 10,8 — — —
KoutpoJs:
ITonroroBka K SK3aMeHy — — —
OO0mas Tpy10eMKOCTh 180 180 — — —
B TOM YHC/IE KOHTAKTHAA | 1004 | 1089 | _
pabora
3a4. el. 5 5 -

2.2 CTpyKTypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTAHBL.
Paserns! (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 7 cemectpe (ounas ¢hopma)

KonugectBo yacos
Bueayaur
Ne HanmenoBanue pa3nenos (Tem) Beero Ay;):[;lg;r; Had Op}?;lﬂ
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 OO0m1re BOMpOCH 3JIEKTPOXUMHUYECKUX METOJIOB 2 1 1
WCCJICTIOBAHMI U aHAJIN3a
5 [ToreHIIIOMETPUYECKHE METO/IBI aHATTU3A U 50 | 10 30 10
MCCJICIOBAHHUS
3 Crioco0bI pacueTa KOHIICHTPAIUH B 18 9 4 12
MOTEHIIMOMETPUYECKOM aHAJIH3e
OO61re BOonpocsl BOJIbTAMIIEPOMETPUH.
4. |Knaccuduxaruss HHIMKaTOPHBIX AJIEKTPOJIOB, 14 8 6
PUMEHSIEMBIX B BOJIBTAMIIEPOMETPHH
5.  |Knaccuueckas nosusiporpadust 9 5 4
6. |CoBpeMeHHbIE BApHAHTHI BOJILTAMIIEPOMETPUHI 8 2 2 4
7 [IpakTH4eckue acreKThl MOTEHIUOMETPUIECKOTO 1 728 | 6 32 24
BOJITAMIIEPOMETPUUECKOTO METOJIOB aHAIN30B
HUTOI'O no pasoenram oucyuniumnbi: 163 | 34 68 61
KonTpons camocrositensaoi padotsl (KCP) 6
ITpomexyrounas arrectauus (MKP) 0,2
[ToaroToBka K TEKynieMy KOHTPOJIO 10,8
OO61mas TpyA0eMKOCTh IO JUCITUILINHE 180

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
saasTus, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:xanue pa3ieoB (TeM) THCHUIIAHBI:
2.3.1 3anaTuda JeKIINOHHOT0 THIIA.

dopma
HaunmenoBanue pasnena
No (Tembl) Coneprxanue pasjena (TeMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1.|06mmmue BONPOCHI|O0IIMe BOMPOCH AIEKTPOXUMUYECKUX METOJIOB YO
IIEKTPOXUMHUYCCKUX ucciieoBanmMsl W aHanmu3a.  Kiraccudukamus
METOJIOB HCCIIEJOBAHUS U |IJIEKTPOXUMUYECKUX METOJIOB aHAN3A.
aHaJIM3a




. IToTeHuMOMETpHYECKHE
METOAbI aHaJIn3a nu
HCCIIEIOBaHUS

HNonomeTtpust (mpsiMasi IOTEHIIMOMETPHS ).
OcHoBHbIe nosiokeHust reopun NCO.
Knaccudukamus UCD. Teopus meMOpaHHBIX
noreHuuanos UC3. OcCHOBHbIE XapaKTEPUCTUKU
NCO. TloreHuMOMETpUYECKUE U3MEHEHUS C
NCD. Texnuka s3xkcnepuMenTa. @akTopsl,
BIIUSIOLINE HA TPABHIIBHOCTD OIPEICICHUA.
[TorpemHoCTh HIOHOMETPUUECKUX OIPENETIEHUM.
Ponb norenmmomerpuu ¢ UCD B MOHUTOpPUHTE
00BEKTOB OKpYKAIOLIEH Cpelibl 1
MIPOJIOBOJILCTBEHHBIX MPOTYKTOB.
[Torennmomerpuueckoe TUTpoBaHue. OOmmme
TPUHIIUIIBI METO/1a. Meton I'pana B
MOTEHIIMOMETPUUECKOM  TUTPOBAHUU.  THUIIBI
WHAUKATOPHBIX  3yekTponoB.  OcoOeHHOCTH
CTEKJISTHHOTO 3J1eKkTpoa. KpaTkuii 0630p MeTo/10B
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS (KHUCIOTHO-
OCHOBHOTO, OCAXKICHMUS, OKHUCJICHUS-
BOCCTAHOBJIEHMsI, KOMILJIEKCOOOpa30BaHus).

.|Crioco0sI pacuera
KOHIICHTPALUH B
MOTCHIUUOMETPHUICCKOM
aHaJM3e

Crioco6b1 pacuera KOHIICHTPAIIH B
MOTEHIIMOMETPUH:  CIOCO0  IPaayHpOBOYHOTO
rpaduka; ciocoObl CTaHAAPTHOM 100aBKH (OTHOIM,
JIBOMHOM, MHOTOKPATHBIX ); CIIOCO0 pa30aBiIeHUs U

Ap.

P3

.|O0111e BOIIPOCHI
BOJIETAMITCPOMETPHH.
Knaccudukanms
WHIMKATOPHBIX
AIIEKTPOJIOB, MPUMEHSIEMBIX
B BOJIbTAMITEPOMETPHH

OO6ume Bompocel. [loHsATHe 0 nOIAPU3ALUM.
Konuenrpanuonnass nonspuzauusa. CBoiicTBa
npenensHoro Toka. [lepeHanpskeHue BblIEICHUs
Bojopoaa. I[lonsitue o Toke oOMeHa. BriBoa
yYpaBHEHHUs Nojspu3anuy. Bennunna noreHnnana
MIOJTYBOJIHBI TUISt ciy4ast CMEIIaHHON
MOJIIPU3aLIUY.

Knaccudukanus MHIMKATOPHBIX 3JEKTPOIOB,
IIPUMEHSIEMBIX B BOJIBTAMIIEPOMETPHUH

.Kimaccuueckas
noJisiporpadust

Knaccuueckas nonsporpadusi.

O6mue mnonoxeHusd. YpaBHeHue WiabkoBuua.
PazHoBHIHOCTH TOISAPOrpaUYEeckoro MeToAa.
[Mpunoxenus  monsporpaduyeckoro  Merojaa
(onpezaeneHue yucia EKTPOHOB, TPUHUMAIOIINX
y4JacTue B MPOIECcCe BOCCTAaHOBIECHHUSI-OKHCICHUS
BEIIIECTBA HA AJIEKTPOJIE; U3yYEHUE KOMIUIEKCHBIX
COCIIMHEHUH; HM3Y4YCHUE SIBIICHHS TayTOMETPHU;
U3y4eHHE CTPYKTYPhl COEAUHEHUH).

.|CoBpeMEHHBIE BApUAHTHI
BOJIbTAMIIEPOMETPHH.

CoBpeMeHHbIE BapUaHThl BOJIbTAMIIEPOMETPUU —
CHUHYCOUJAJIbHA, NIEPEMEHHOTOKOBAS,
umnynascHas.  OcoOeHHOocTH  (OpMUPOBaHUS
AQHAIUTUYECKOTO0 CHUTHaja. AMIIEpOMETPUYECKOE
tutpoBanue. [IpmHnmn  meroma.  Kpusbie
aMIIEpOMETPUYECKOr0 TUTpoBaHMs. V3MmeHeHue
X0Jla KpPUBBIX THUTPOBAaHUS B 3aBHUCHUMOCTH OT
XapakTepa MPOTEKaHUs NpPOLECCOB. PeareHTsl B
aMIepoMeTpuyeckoM TUTpoBaHuu. [lpumeHnenue




TBEPABIX AJIEKTPOJIOB. [Ipunoxxenue
aMIIEPOMETPUUECKOTO METO/IA.

METaJUIOB B MMHINEBBIX MPOIYKTaX (CaMOCTOsITENbHAS paboTa)

7.|IlpakTudeckue acnektel|ABToMaTn3anua metona 11T u BA. K
MOTEHUUOMETPUYECKOr0  H|THITBI MHANKATOPHBIX 3JIEKTPOJIOB,
BOJIbTAMIICPOMETPUICCKOTO | ;iCTIIONB3YEMBIX B 3TUX METOJIaX MCCIIECIOBAHHUS.

MCTOAOB aHATH30B. OcoOeHHOCTH ~ TPOOOIOATOTOBKY  IHIIEBHIX
MIPOJIYKTOB JIJISl UX AHAJIN3A HJIEKTPOXUMUYECKUMHU
METOJIaMHU.
2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.
HaumenoBanue o Popma
Ne TemaTuka NpakTUYECKUX 3aHATUN (CEMUHAPOB) TEKYILETO
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1. 3aHATUSL CEMUHAPCKOIO TUIA HE MPEIYyCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHSI.
®opma
Ne HanmenoBanue 1a00paTopHBIX padboT TEKYLIETO
KOHTPOJIA
1 3 4
1. |Onpenenenue ocHOBHBIX Xapakrepuctuk MCDO. JIP
2. |[ToreHnMOMETpUYECKOE OMpeAeIeHHe Cyab(par-HoHOB B Bomax ¢ Pb- JIP
CEJIEKTUBHBIM 3JIEKTPOJIOM
3. |lloTeHunomerpuueckoe omnpeneneHue GTOpUI-MOHOB B 3yOHOH macre ¢ JIP
NOMOUIbI0 (TOPUA-CETEKTUBHOTO JIEKTPOJA
4. |lloTeHIMOMETPHUYECKOE ONpeAEIeHUE KOHCTAHT AUCcoLuau GpochopHoi JIP
KHCIIOTHI

5. |MoHoMeTpuyecKoe onpe/iesieHHe KaJabIHsl B MOJIOKE. JIP

6. |OmpenmeneHne  KOHIEHTpAaMM  X-UOHOB  METOJOM  J100aBOK ¢ JIP

ucnonb3zoBanuem MCO.

7. |U3ydyeHue 3aBUCHMMOCTH AaHAJUTUYECKOIO CHUTHaAjla OT pa3IMYHBIX JIP

napaMmeTpoB B Metozie IBA

8. |MHBepCHOHHO-BOJIBTAMIIEPOMETPHUECKOE ompeaeieHue TSDKEIBIX JIP

METAJIJIOB Ha BPAIIAIOIIEMCS CTEKJIOYIJIEPOAHOM JJIEKTPOAE METOJI0M
rpaJyupoBOYHOTO rpaduxa
9. |MHBepCHOHHO-BOJIHTAMIIEPOMETPHYICCKOE. OIpeJICIICHUE TSIKEITBIX JIP
METAJIJIOB Ha BPAIIAIOIIEMCS CTEKJIOYIJIEPOJHOM JJIEKTPOAE METOJI0OM
CTaHJApTHOU 0OAaBKH

10. |IHBepCHOHHO-BOJIBTAMIIEPOMETPUUYECKOE OIIpesieTICHUE TSKEIBIX JIP
METaJUIOB B PUPOJIHBIX W MMUTHEBBIX BOJAX

11.|Beibop  paGoumx  yCIOBHHM  ompeneneHuss  3JIEMEHTOB  IIpH JIP
MHOTOKOMIIOHEHTHOM KOHIICHTPUPOBAHUHU

12. |IuBepCHOHHO-BOJIBTAMIIEPOMETPUUECKOE OIpesieIIEHNE TSKEIBIX JIP
METAJIJIOB B MUIIEBBIX TPOAYKTAX

13. |Onpenenenve  aHTHOKCHJIAHTHOW  AKTUBHOCTH  HMHJUBUIYaTbHBIX JIP
AQHTHOKCHJIAHTOB

14. |luBepCHOHHO-BOJIBTAMIIEPOMETPHUYECKOE OIpezieIIEHNE TSKEIBIX JIP




IIpumeuanue — 3ammra JabopaTopHoit padots (JIP), BemoaHenne KypcoBoro mpoekta (KII), kypcoBoi
pabots (KP), pacuetHo-rpadudaeckoro 3aganus (PI'3), pacuernoro 3amanms (P3), mHanmcanue pedepara
(P), acce (3), kommokBuyMm (K), rectupoBanue (T), yctasiit orpoc (YO) u T.1.

Jlnst Bcex 1abopaTopHBIX paboT pa3paboTaHbl W YTBEPXKACHBI HA 3acelaHUM Kadenpbl
AHAIUTUYECKON XUMHUH METOIUYECKUE YKa3aHUS

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX PadoT (IP0EKTOB)
BrimonHeHue KypcoBBIX padoOT HE MPEAYCMOTPEHO.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aoIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

HepequL y‘l€6HO-MeTO,Z[I/I‘ICCKOFO obecreyeHus JAUCHUITIIMHBI

MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

Ne Bun CPC T10 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |IIpopabdotrka yueGHoro|{ronko T.I'., Boponoa O.b.,Huxonaesa H.A., Konmun B.B.
(TEeopeTHYEeCcKOro) [ToTreHnMoOMeTpUYeCKUE  METOABl B  aHaimW3e  OOBCKTOB
Marepuaia OKpY’Karoleu cpenbl / Kpacuonap: N3parenbcko-
nosurpaguueckuit nentp Kyol'v, 2014, 124 c.
ronko T.I'., Boponosa O.b., Konmmn B.B., Konmmna/lx.H.
WNHBepcuoHHAss BOJIBTAMIIEPOMETPHUS B  aHAM3E€ MHUIIEBBIX
npoaykto / KpacuHomap: Tunorpapus OO0 «I'K Anbrantokcy,
2015, 190 c.
OOBeKTHI OKpYKAIOIIEH Cpellbl U UX aHAIUTUYECKHIT KOHTPOIIb B
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OOBEKTHI OKPYXKAIOIIEH CPeIbl U UX aHATUTHYECKUN KOHTPOJIb B
2-x Tomax / mon pen. T.H. IllexoBmoBoii. . — KpacHogap: Apt-
Oduc. — 2007

VY4eOHO-METOMNYECKUAE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroImUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

JUia U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.




JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBum ¢ TpeboBanusmu @I'OC BO peanuszanys KOMIETEHTHOCTHOTO MOIX0/a
IpeaycMaTpuBaeT HCIIOJIb30BaHUE B Y4eOHOM IpOLIECCe aKTHBHBIX U HMHTEPAKTUBHBIX (HOpM
MPOBEJICHUS 3aHATUM.

Opranuzanus u3ydeHHs MaTepuanga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JeSITEIPHOCTHOTO TOAXO0Ja M TOATAHOTO (POPMUPOBAHMS YMCTBEHHBIX ACUCTBHM. Jlekumuu u
1a00paTOPHBIE 3aHATHS CIIOCOOCTBYIOT (POPMUPOBAHUIO Y CTYI€HTOB 0a30BBIX 3HAHUH, OCHOBHBIX
MBICIIUTENIBHBIX ONEpaluii, pa3BUTHIO JIOTUKU. JIEKIIMM HOCAT MOTHBALlMOHHO-TI03HABATEIbHBIN
XapakTep; J1abopaTOpHbIE 3aHATHS SBJSAIOTCS CAMOCTOSTEIbHBIMH M HMEIOT HpOOJIEeMHO-
MOUCKOBBIA XapakTep. I[Ipy BBINOJHEHHWH JIAOOPATOPHBIX pabOT peamu3yercss TBOpUYECKas
JeSITeIbHOCTh CTYJEHTA, PAa3BUBAETCSI KOMMYHUKATUBHAs CIIOCOOHOCTb, Pa3BUBAIOTCS HaBBIKU
apryMEeHTHPOBAHHO BbIPAXKaTh CBOU MBICIIM U HABBIKU IKCIIEPUMEHTAIbHON pabOThI.

Jns noBbimieHUst 3((EKTUBHOCTH Y4eOHOro Ipolecca HCIOJIBb3YIOTCS CIEeAyroIue
o0pa3oBaTeNbHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HAIIPABJICHHbBIC HA
(dopMHpOBaHHE CHCTEMBbl 3HAHWH, 3allOMUHAHME M CBOOOJHOE OMNEPUPOBAHME UMM, METOJ
pOOJIEMHOTO M3JI0XKEHHUs] Marepuana. J[jas ycrnemrHoro OCBOEHHS JUCHUIUIMHBI CTYAEHTaM
HE00XO0/IMMO OBJIJIETh HaBBIKAMHU MPOBEJIECHHS MOMCKa HEOOXOAUMMOM HayyHOU MH(pOpMaLuu B
dongax 6ubmmoreku. s 3aKperieHHs MOJyYSHHBIX TEOPETUYECKUX 3HAHWHA U MPAKTUIECKUX
HaBBIKOB U C L1€JIbI0 MPO(ECCHOHANBHON OpUEHTALUU IPEAYCMOTPEHBI CEMUHAPBI-IKCKYPCUH Ha
HOPENIPUATHIX TOPOJa.

IIpu BbInosHEHNH 1a00PaTOPHBIX pabOT U BO BPEMsI CAMOCTOSATENbHOM pabOThI CTYIEHTbI
OPOBOIAT Pa300p MPAKTUYECKHX 3aJad KaK CaMOCTOSATENbHO, TaK M PEIIaloT IMPOOJIEMHBIE
CUTYallMU B COCTAaBE MaJIbIX IPYIIII.

JInsi MHBAIMIOB M JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSAMM 3/0POBBS PEATU3YIOTCS
UHIUBUYyallbHBIE  00pa3oBaTelIbHbIE  TEXHOJIOTHH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
WMHAUBUAYAIN3UPOBATh COJEP)KAHUE, METOAbl W TEeMIbl y4eOHOW JeATENbHOCTH HWHBAINIA,
BHOCUTb BOBpEMsI HEOOXO/IUMbIE KOPPEKTUBBI, KaK B JAEATEIbHOCTb CTYJCHTa-UHBAINIA, TaK U B
JIeATEIbHOCTD IIPETOAaBATEIS.

JUid M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPELYCMOTPEHA OpraHU3alMs
KOHCYJIBTAIIMM C UCTIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

Cemectp Bun 3ansarui Hcnonb3yemple HHTEPAKTUBHBIE KomnuecTtBo
o0pa3oBaTeNbHbIE TEXHOIOTUU 4acoB
4 P becenpl, pazdbop cutyanmii, pa300p TBOPUECKUX 29
3aJJaHMi, paboTa B MaJIbIX Ipynnax
5 TP becenpl, pa3dop cutyauuii, pazoop TBOPUECKHX 18
3aJlaHui, paboTa B MaJIbIX Ipynmnax
Hmozo 40

4. OueHoOYHbIe U METOAUYECKHE MATEPHAJIbI
4.1 OueHoYHBbIE CPeACTBA /sl TEKYIEr0 KOHTPOJISI yCIIeBAeMOCTH U IPOMEKYTOYHOIH
arrecTauuu

OneHOYHBIE CpeNCTBA TpeAHA3HAYEHBI ISl KOHTPOJISI U OIICHKH O0pa3oBaTeIbHBIX
JTOCTHIKEHUH O0OydYaroluXcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOW AuCHUIITHHBI «OCHOBBI
ANEKTPOXUMHUYECKUX METOJOB aHAIIA3a».

OLeHOYHbBIE CPEICTBAa BKJIIOYAIOT KOHTPOJIbHBIE MaTepUalbl JUIsl POBEACHUS TeKYILIero
KOHTPOJIs1 B hOpME Pa3HOYPOBHEBBIX 3aJJaHUN, PACUETHBIX MIUTBOPUECKUX 33JIaHUM, OTUYETOB 11O



7a00paTOpHBIM paboTaM U MPOMEXKYTOYHOI aTTecTanMu B (opMe BONPOCOB U 33JaHUM K
3a4ery.

OneHouHble CpeAcTBA Ui HMHBAJIUAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

—  1pu HeOoOXOAMMOCTH WHBAIMIAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMS JIJIS IIOATOTOBKY OTBETA HA YK3aMEHE;

—  TIpU MPOBEACHUU MPOLETYPHI OLIEHUBAHHS PE3yIbTATOB O0YUECHUSI HHBAIUIOB U JIMIL
C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS TIPEYCMATPUBACTCS UCIIOJIb30BAHUE TEXHHUYECKIX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— Tpu HEOoOXOAMMOCTH JUIsi OOyYaromMXCsl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
3I0pOBbSI U MHBAIUOB MPOLEAYPA OLCHUBAHUS PE3yIbTATOB O0YUEHHS MO JTUCIHUILIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yNbTATOB OOYYCHHMS WHBAIMIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPelOCTABICHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMUYCHHSIM WX 3J0POBBS U BOCIPHATHS
uHpopMmanuu:

JUTSL JTAL C HAPYIICHUSIMH 3PCHHSL:
- B IICUATHON ()OpPME yBEITUUYCHHBIM HIPUPTOM,
- B (hopMe IIEKTPOHHOTO JOKYMEHTA. ISl JIUI] C HApYIICHUSIMH CITyXa:
— B [I€YaTHOM opme,
- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.
JUTSL JTALL C HAPYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
- B IIEYaTHOH (opme,
- B (hopMe IIIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpevYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA

oOyJaromuxcs.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrTreCTalmum

Haumenosanue
No KonTponupyemeie Kon xonTpommpyeMoi OLIEHOYHOTO CPENCTBA
n/m paszensl (TEMBbI) KOMIIETEHIINH (MU €€
JTUCTIUTUTAHBI JacTH) Texymit TpomexyTo
KOHTPOJIb yHas
aTTecTanu
S
OO0mmue BOIIPOCH] Bompocs 1-3 u3
1 preKTpOXMMHUYECKUX I1K-3 vO HepeyHs
METOIOB HCCIICJIOBAHUS U [TK-5 BOIIPOCOB IS
aHaIM3a 3auera
[ToTeHIImOMETpHUYECKHE BOTIPOCHI 4-7, 9-
2 METOABl  aHalh3a U [1K-3 K 12 u3 nepeuns
HCCIIEIOBAHUS IIK-5 JIP 1,2,4-11 BOITPOCOB JIJIsI
3auera
CriocoObI pacueral BOIIPOC 8 U3
3 |[KOHIIEHTpAIUU B I1K-3 P3 nepeyHs
[MOTEHIIHOMETPUYECKOM I1K-5 BOIIPOCOB /IS
aHaIIN3e 3aueTa




OO0wMe BOIIPOCHI BONpocCH! 13-
4 BONBTAMIIEPOMETPHH. 19,29 u3
Knaccudukanus nepeyHs
(uxan [K-3 b
MHINKATOPHBIX TIK-5 K BOIIPOCOB JIJISz
PIIEKTPOIOB, 3adera
MPUMEHSIIEMBIX B
BOJIbTAMIIEPOMETPHUH
5 [Kiaccuueckas Bonpocsl 20-23
nossiporpadust I1K-3 K U3 TEPEUHs
ITK-5 BOIIPOCOB I
3auera
CoBpeMEeHHBIE BapUAHTHI BONIPOCHI 24-28
P P P
6 |[BOJBTAMIIEPOMETPUH. ITK-3 K U3 NEepeYHs
IIK-5 BOIPOCOB JIJIA
3aueTa
IIpakTHYSCKHE aCIEKTEI Bompocsr 12,
P p
7  |MOTEHUHOMETPUYECKOTO [K-3 K 29-34 u3
1 BOJIBTAMIT nepeyHs
ONBTAMIICPOMETPHHCC TK-5 JIP 3,12,13,14 p
KOT'0 METOJIOB aHAJIU30B. BOITPOCOB JIJIst
3adera

HOK333Te.]'ll/l, KPUTEPUHA U HIKAJIA OCHKHA C(l)OpMI/IPOBaHHbIX KOMIIeTEeHIInii

Kon U CooTBeTcTBHE YPOBHEH 0CBOCHHMSI KOMIIETEHIINH IIAHUPYEMbIM
HAHMEHOBaHHUE pe3yJibTaTaM 00y4eHHUsi H KPUTEPUSIM HX OLlCHHBAHHUSA
KOMIIeTeH M NOPOrOBbIN ‘ 0a30Bblii NPOABMHYTBII
Ouenka
VY 10BIE€TBOPUTENBHO/3auTe | XOPOLIO/3aYTEHO OTnu4HO/3a4TE€HO
HO
[1K-5 3naem TEOpeTHUECKUE U | 3Haem 3naem
CrocoOeH METO/I0JIOTUYECKHE TEOPETHUYECKUE W | TEOPETUUYECKHE u
IPUMEHSITD OCHOBBI JIUCLUUIUIMHBI ¥ | METOAOJOTMYECKHE | METOMOJIOTMUECKUE
OCHOBHBIE HAIpaBJIEHUs.  PA3BUTHS | OCHOBBI OCHOBBI JTUCIIUTUIMHBI
3aKOHBI U COBPEMEHHBIX JUCLIUTUIAHEI u|u HaIpaBJICHUS
3aKOHOMEPHOCTHU | AJIEKTPOXUMHUYECKHUX HaIpaBJICHUS pa3BUTHA
pa3BUTHSA METOJI0B aHAIN3a pa3BUTHSA COBPEMEHHBIX
AHAJIMTHYECKOMN COBPEMEHHBIX INEKTPOXUMHUYECKUX
XUMUH NIPU NIEKTPOXUMHUYECKU | METOAOB  aHAIU3Q;
aHaiuse X METOJIOB aHAJN34a; | AEMOHCTPUPYET
MOJIy4YEHHBIX JEMOHCTPUPYET 3HAHUA
pe3ynbTaTOB CIIOCOOHOCTh MHOTOYPOBHEBBIX
YCTaHAaBIIMBATh MEXKIUCLUIUITMHAPHBI
CBSI3b! CBOMCTBA | X CBs3€H
00bEKTa — METOL
aHaIM3a
Ymeem UCIIONIb30BaTh | Ymeem Ymeem
3HAHUSA B o0nacTu | UCIOJIB30BaTh HCIIOIb30BaTh
COBPEMEHHBIX 3HaHUS B OOJIaCTH | 3HAHUS B  00JAcTH
ANEKTPOXUMHUYECKUX COBpPEMEHHBIX COBpPEMEHHBIX
METOJOB  aHalmM3a  JUIsl | DJIEKTPOXUMUYECKH | BIEKTPOXUMHUYECKUX
HCCJIEIOBaHNS IIPOLIECCOB, | X METOAOB aHAIM3a | METOJOB aHAJIN3a JUIs
IIPOTEKAIOUINX B CJIOXHBIX | ISl MCCJIEJOBAHUS | UCCIIEIOBAHMS




CUCTEMax W  KOHTPOJIS | MPOIIECCOB, IIPOIIECCOB,
COJIEpPIKaHUsI KOMIIOHEHTOB | MPOTEKAIOIINX B | MPOTEKAIOIINX B
B O0OBEKTaX OKPYXKAIOIICH | CIIOKHBIX CHCTEMaX | CJIOXKHBIX CHCTEMax U
Cpensl u KOHTPOJISL | KOHTPOJIS
COJICPIKaHUS COJICpIKaHUs
KOMIIOHEHTOB B | KOMIIOHCHTOB B
00BeKTax 00BeKTax
OKpYyXKaroleun OKpY>Karolleu Cpeibl;
CpeIbl; JIEMOHCTPHPYET
JIEMOHCTPUPYET YMCHHE
YMCHHE apryMeHTHPOBATh
apryMEeHTHUPOBATh COOCTBEHHYIO TOYKY
COOCTBEHHYIO 3peHHUs,  HaXOJUTh
TOYKY 3pEHUS yTH pelieHus
[T03HABaTEJIbHBIX
3a71a4
Brnaoeem HaBBIKAMHM | Braoeem HaBbIKamMu | Bradeem HaBBIKAMU
MIPAKTUIECKOTO MIPAKTUIECKOTO MPAKTHIECKOTO
MPUMEHEHHS COBPEMEHHBIX | IPUMEHCHHS PUMEHEHUS
AHAIUTUYCCKUX METOJOB K | COBPEMEHHBIX COBPEMEHHBIX
aHAIT3y 00OBEKTOB | aHATUTHYECKUX AHAIMTHYECKHUX

OKPYXAaIOILEH Cpeabl

METOJIOB K aHAIHU3y
00BEKTOB

METOJIOB K aHaIU3y
00BEKTOB

OKpYXKaroleun OKpY>Karolleu Cpeibl;
Cpelbl; JI€MOHCTPHUPYET
JEMOHCTPUPYET MHOTOCTOPOHHOCTh
CHOCOOHOCTh K | IOJIXOJIOB,
MHOTOACTIEKTHOMY | MHOTOQCIIEKTHOCTh
00CYX/IE€HUIO o0Cyx1eHus
mpoOemM npo0semM
[1K-3 3naem IPUPOLY u | 3naem npupony H | 3Haem TPUPOAY H
CrocobeH 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTHU
HPOBOJIUTH dbopmupoBaHus dbopmupoBaHus dopmupoBaHus
paboty M0 | aHAIUTUYECKOTO CUTHAJA B | aHAIUTHIECKOTO AHATTUTHYECKOTO
ONTUMU3ALNH Pas3INYHbIX CUTHasa B | CUTHaNa B
CYIIECTBYIOIIUX | SJIEKTPOXUMHUECKUX Pa3INYHBIX Pa3IMYHBIX
METO/I0B U | METO/Iax aHalIu3a AIIEKTPOXUMUYECKH | DJIEKTPOXUMUYECKUX
METOIHNK X METOoJax aHaJln3a; | MEeToJax aHaJIu3a;
aHanm3a CHocoOBbI JI€MOHCTPHUPYET
TIPOTYKITHH, BBISIBIICHUS yMEHHUe
KOHTPOJIS 3HAYMMBIX apryMeHTHPOBATh
Ka4ecTBa ChIPbS, (bakTopoB, COOCTBEHHYIO TOYKY
noiy¢habpukaro OKa3bIBAIOIINX 3peHHs,  HaXOJHTb
B U TOTOBOH BIIMISTHHC Ha | yTH pereHus
IPOAYKIMH c aHAJTMTUYECKHHA MI03HABATEIIbHBIX
UCTIOJIb30BaHUEM CUTHAI U | 33/1a4, TEOPETHUYECKH
TEOPETUYECKUX MPaBUIBHOCTb IPOCIEXNBasE CBSI3U
3HAHWH u OTIpe/IeICHUS CBOWCTBO OOBEKTA —
NPaKTUYECKUX aHaJHnTa 0COOEHHOCTH MEeTOoJIa
HaBBIKOB B aHaJIn3a
o0nactu Ymeem mpoBectn ananuz | Ymeem  mpoBectu | Ymeem IIPOBECTU
COCTOSTHUS BOTIPOCA, | AaHAIM3 COCTOSTHUSI | aHAIM3  COCTOSTHHS




AHATUTUYCCKOTO | MCIOJIb3Ysl JINTEPATYypHBIC | BOMPOCA, BOIPOCA, HCIIOIB3YS
KOHTPOJIS HUCTOYHUKHU; UCTIONB3YS JTUTEepaTypHBIC
IIPOBECTH OIICHKY M BBIOOD | IUTEpATypHBIC HMCTOYHUKHU;
HEOO0XOIMMOTO HUCTOYHUKHU; MPOBECTH OICHKY H
00opyoBaHuUs U | IPOBECTH OLIEHKY M | BBIOOD
BCIIOMOTATEILHBIX CPEJICTB | BHIOOP HEOOXOIMMOTO
JUISt MPOBEJICHUS | HEOOXOIUMOTO o0opyIoBaHuUs u
HCCIICIOBAHUIA; 000pysOBaHUs ¥ | BCIOMOTAaTEIbHBIX
IIPOBECTH BHIOOP, IPOBEPKY | BCIIOMOTATEIBHBIX | CPEJICTB JUISt
paboTocrnocoOHOCTH CPEICTB JUISL | TIPOBEACHUS
CTaHIapTHOU METOJIUKHU | TIPOBEICHUS HCCIIEIOBAHMIA;
aHam3a 3aJaHHOTO | UCCICAOBAHMIA; IPOBECTHU BEIOOD,
oOpa3sia IPOBECTH  BBIOOP, | IPOBEPKY
MIPOBEPKY paboTociocoGHOCTH
paboTOCIIOCOOHOCT | M aJIarrTanuro
U U aJanTalMio | MCTOAUKM  aHa/in3a
METOIMKH aHaJu3a | It 3aaHHOI0
JUIst 3aJJaHHOTO | 00pa3ia; MPOBECTH
oOpasua CPaBHUTEJbHBIN
aHans3 METOIUK
aHanu3a 00beKTa
HCCIIEIOBAHUS u
BbIOpATh
ONITUMAITLHYIO
METOTUKY
Brnaoeem HaBBEIKAMM | Braoeem HaBuIkamu | Bradeem HaBBIKAMU
IIPOBEJICHUS UCCIICJOBAHMI | IPOBEICHUS IIPOBEICHUS
U aHaju3a, OCHOBAMH | MCCJIeJOBaHUH " | ¥CCIeI0BaHNHN Hu
TUTAHUPOBAHHUS aHajgu3a, OCHOBAMH | aHAJIM3a, OCHOBaMH
IKCIIEPUMEHTA U | TUTAHHPOBAHUS TUTAHUPOBAHMS
MPOBEJCHUST HEOOXOAMMBIX | OKCTIEpUMEHTa U | SKCIIEPUMEHTA u
pacueToB MIPOBEICHUS IPOBEIICHUS
HEOOXOIMMBIX HEOOXOIUMBIX
pacueTos; pacderos;
CHOCOOHOCTBIO JI€MOHCTPHUPYET
alanTHPOBATh CIIOCOOHOCTH
WU3BECTHBIE aIanTHPOBATh
CHocoOBbI CTaHJapTHYIO
MPEITOATOTOBKH METOTUKY
00BeKTa K | ompeneeHust
BbIOpaHHOM aHaiuTa K
CTaHJapTHOU UCCIIETyeMOMY
METOJIMKE aHAIN3a | OOBEKTY

TunoBbie KOHTPOJIbLHBIC 3aJaHUSI HJIM HHbIE MaTEePHAaJIbl, HEOOXOAUMBbIE IS OECHKH
3HAHMH, YMEHHH, HABBIKOB M (WJIM) ONbITA [AEATEIbHOCTH, XaPAKTEPU3YIOLIMX 3TAMbI
(popMHpOBaHHUSI KOMIIETCHIIHI B polecce OCBOCHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

Texymuii KOHTPOJIb MPOBOJUTCS MyTEM IPOBEJEHUS OMPOCOB CTYAEHTOB B XOE
71a00paTOPHBIX 3aHATHIA, B popMe coOece]oBaHus MPH 3aIIUTE  JIAOOPATOPHBIX pabort, u
c/1aye KOJJIOKBUYMOB.



IIpumepnwiii nepeyerv 80NPOCO8, 0OCYHCOAEMBIX NPU 3AUUMAX TAOOPAMOPHBIX pabom, U
0/ NOO20MOBKU K KOMIOKEUYMYy hno pazoeny «llomenyuomempuueckue memoovl auaiuza u
UCC1e008aAHUAY.

1.Knaccudukanus 31eKTpOXUMUYECKUX METOI0B aHAIIM3A.

2. llonsATHe O MOMYNPOHUIIAEMOW MeMOpaHe Kak BaKHEHIIEH COCTaBHOW dYacTu
MOHCEJIEKTUBHOTO 3JieKTpoja. [Ipuunnbl Bo3HUKHOBEHUS T ()Y3MOHHOTO MOTEHIIMAA.

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

4. OcHoBubie xapaktepuctuku HWMCD. Cnocobsl omnpeaenenus KodhPHUIMEeHTOB
cesniektuBHOcTH MCO. Onpenenenue npenena oOHapyKeHUs.

5. Knaccudukamus MCD. Xapakrepuctuka nepuuabix MCD. Xapakrepuctuka UCD ¢
KUIKMMUA ~ MeMOpaHamu.  XapakTepUCTHKa  CEHCHOMJIM3UPOBAHHBIX  HMOHOCEIEKTHBHBIX
JMEKTPOAOB (Ta304yBCTBUTEIBHBIX, (PEPMEHTATUBHBIX). DTOPUA-CETCKTUBHBIN 3JIEKTPO, €ro
0COOEHHOCTH U IPUMEHEHHUE.

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

7. I[lorpeniHocTh HOHOMETPUUCEKHUX OTNPEACTICHUIA.

Ilpumepusiii nepeuensv 60onpocos O 3auumsl J1aOOPAMOPHLIX pabom no pazoeiny
«Bonvmamnepomempuueckue memoobl aHANU3A U UCCTIE008AHUSY

1. [loHsiTHE O MOJIAPU3ALMHU DIEKTPOAA.

2. MexaHu3M KOHLIEHTPAIIMOHHOM MOJISIpU3alinu.

3. YpaBHEHHE KOHIIEHTPALIMOHHOM MOJISIPU3ALMHU JIJIS CIIydasi TBEPAOIro 3JIEKTPOaa.

4. CBoiicTBa MpeAeIbHOTO TOKA.

5. YpaBHeHUE KOHIICHTPAIMOHHON MOISpU3ALMU ISl cydasi 00pa3oBaHUs aMajblraM.

6. llepenanpsoxkenne. OOmue nonoxeHus. [lepeHanpspkeHue BBIICICHUS BOJIOPOJIA.
Teopun, 00bACHAIOMINE BOSHUKHOBEHUE TTEPEHANPSIKEHUS BBIJICICHUS BOAOPO/IA.

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

8. OOpaTumble 1 HEOOPATUMBIE ITEKTPOIHBIE IPOLIECCHI.

9. Tunbl UHAMKATOPHBIX JIEKTPOIOB, UCIOJIb3YEMbIE B BOJIbTAMIIEPOMETPHH.

10. OOocHOoBaHue BBIOOpa SYECHKHM TPU MPOBEIECHUU BOJIHTAMIIEPOMETPHUECKHUX
UCCJIEIOBAHUSIX.

B pasnene «Cnocobwl pacuema konyenmpayuu 6 NOMeHYyuoMempuieckom anaiuzey s
OLIEHKU 3HaHWM, yMEHUil, HaBBIKOB, XapaKTEPU3YIOIUX ITanbl (OPMHUPOBAHUS KOMIIETEHLIUH B
Ipolecce OCBOSHHS 00pa30BaTENbHOI MPOTrPaMMBbl, MIPEAYCMOTPEHO BBIITOJIHEHUE MBOPUECKO20
3a0anus/pacuemnozo  3a0auus, 1EIbI0 KOTOPOTO SBISETCS Ha OCHOBE IIOJIyYEHHBIX
TEOPETUYECKUX 3HAHWH IMPOBECTH OOOCHOBAaHHBIA BBHIOOpP croco0a pacdera KOHIEHTPAIHH
oTpesieNnsieMoro KOMIIOHEHTa B 00bekTe (10 3aJaHuio npenojasareis). [Ipu BeIOIHEHUH 3TOTO
BUA PaOOTHI CTYACHT CAMOCTOSITEIIFHO MPOBOJHUT MOMCK METOJUKH OIPEIENIEHUs] KOMIIOHEHTA,
IUTAHUPYET HKCIIEPUMEHT, MOTYYaeT SKCIePHUMEHTAIbHBIE JaHHbIE U MPOBOJMUT pacyeThl. 3aluTa
PE3yJIBTaTOB TBOPYECKOTO 3aIaHHS MPOBOAUTCS B TPyIIE B (popme yCTHOTO TOKIIAa.

IIpumepbr mem meopuecko2o 3a0anus. - OoupeAeracHue GTOPUA-UOHOB B MHUHEPATbHBIX
BOJIaX; - OINpEJIEICHUEe MEIM B BHHAX; - ONPE/ICICHNE KaIbIUs B MOJCIBHBIX CMECSX METOJIOM
MHOT'OKPaTHBIX J00aBOK.

[TpoBenenne xonmponvHblX padbom TIO3BOJSET OLEHHUTh CTETIEHb M TIIyOMHY YCBOCHHS
TEOPETUYECKOr0 MaTepuaia, CIOCOOHOCTh JIOTMYHO, I'PAaMOTHO M YETKO M3Jarath Marepuali,
OTIepHpysl TEPMHUHAMHU H3Y4aeMOW JUCIUIUINHEL B paznene «BonpraMmnepoMeTpruuecKiue METOIbI
aHaJM3a» MPeIyCMOTPEHO BBIIIOJIHEHUE IBYX KOHTPOJIBHBIX PadoT:

KOHTposbHast pabora | BkmowaeT MaTepuan pasgenoB  «OOmme  BOMPOCH!
BoJIbTamnepoMeTpun» u «Knaccuueckas nossiporpadus»,

KOHTpOJbHas padoTa 2 — «CoBpeMeHHbIE BapUaHThl BOJIbTAMIIEPOMETPHI.



Brimonnenue oOy4aromuMcsi KOHTPOJBHBIX PabOT JEMOHCTPHUPYET OCBOECHHUE UM
cnenyromux npodeccruonanbubix komnereniuit — [1K-3, TTK-5.

[lepeuens BOMpPOCOB Il MOATOTOBKU K KOHMPOAbHOU pabome 1.

1.IlonsiTre o monsipu3anuu

2. MexaHu3M KOHIIEHTPAMOHHOW MOJISPU3aIUH.

3. YpaBHEHHE KOHUEHTPALMOHHOMN NOJISpU3ALIMU IS Cydasl TBEPJOTO JIEKTpoAa.

4. CBoiicTBa NMpEIETBHOTO TOKA.

5. YpaBHEHHE KOHIIEHTPAIMOHHON TOSPHU3AINH JUTSI CIydasi 00pa30oBaHMs aMajlblaM.

6. Teopust KOHBEKTHUBHOU nU(dy3UN.

7. Tlepenanpspkenue. OOmue monoxkeHus. [lepeHanpsikeHWe BBIICICHHUS BOJIOPOAA.
Teopun, 00bACHAIOIINE BOZHUKHOBEHUE MEpEHANPSXKEHUS BbIIETICHHUS BOJIOPO/A.

8. Kitaccuueckas nossiporpadusi. O0muii BUI 1 XapaKTEepUCTHKA BOJIBTAMIIEPHON KPUBOM
B KJlaccuueckoil mossiporpaduu. BiausHue nporecca BbIACICHUS KUCIOPOAa, PAaCTBOPEHHOTO B
AJIEKTPOJIUTE, HA MOJSPU3ALMOHHYIO KPUBYIO.

9. llpenenbusiii Tok Ha PKD. YpaBHenue MibkoBuya, €ro aHaau3 U NpUMEHEHHE.

10. O6paTrmble 1 HEOOPATUMBIE AIEKTPOIHBIE IPOLIECCHI.

11. TTonsiporpaduyeckre MaKCUMYMBI.

IIpumep bunema konmponvHou pabomul 1.
BAPUAHT 1

1. IlepenanpsskeHue BbleNeH s BOAOPOa. TeopuH, 0ObACHSIOIIIE TIPOLECC
MepeHanpsKeHUs BBIACIICHUS BOJIOPO/Ia.

2. Ypasuenue Unbkosuua s cydas PKD. AHanu3 ypaBHEHHS.

[lepedenpb BOPOCOB [T MOJATOTOBKH K KOHMPOAbHOU pabome 2.
. Ocuunorpaguueckas nosisporpadus.
. KBazpaTHOBOIHOBasI IEpEeMEHHOTOKOBAs MOJIApOrpadusl.
. IHBEpCHOHHBIN BOJIBTAMIIEPOMETPUYECKUN aHAIIN3.
. CuHycounanbHas epeMEeHHOTOKOBasI MoJsiporpagusi.
. UmmynbcHas nonsporpadusi.
. UHarKaTOpHBIE AJIEKTPO/IbI B BOJIBTAMIIEPOMETPHH.
. O6ocHoBaHMe BbIOOpA sIUEHKU B METOJIE BOJIBTAMIEPOMETPHH.
. Ilpumenenue nomnsiporpaduu Mpu U3y4EeHUH KOMIUIEKCHBIX COEIMHEHUM, CTPYKTYpbI
OpPraHMYECKUX COCIUHEHNMN, IBICHUS TAyTOMETPUH OPraHUYECKUX COCIUHEHUI.
9. I[IpyHIMIIBI aMIIEPOMETPUUECKOTO TUTPOBAHUS.
10. KpuBble aMIepoOMETPUYECKOTO TUHTPOBAHMS.
11. IIpunoxkeHne MeTosia aMIepoMeTpUYecKoro TuTpoBanus (onpenenenue 1P ocanka,
oTpeieIeHne KOHCTAaHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB).

03N DN KW

IIpumep bunema xonmponvHot pabomul 2.

BAPUAHT 1
1. OcobeHHocTH (QOPMHUPOBAHUS AHAIUTHYECKOTO CHUTHAJla B  METOJE
CUHYCOUJAIbHOMN BOJIBTAMIIEPOMETPUMU. [Ipumenenne CUHYCOHJIAIbHOMN

BOJIBTAMIIEPOMETPUU U1l U3YUEHHS DIEKTPOXUMUUYECKUX ITPOLIECCOB.
2. KpuBble aMIepoMeTpHUECKOTO THTpPOBaHMs. V3MEHEeHHWe Xoja KpUBBIX
TUTPOBAHUA B 3aBUCMMOCTH OT XapakTepa MPOTEKaHUsI IIPOLIECCOB.

Kpumepuu evicmaenenus oyeHox npu npogedeHuu mekyujeco KOHMpPOIs YCneeaemocmu —
KOJIOKBUYM/KOHMPOTIbHASL paboma.

OYeHKa «OmauyHoy»: TIIyOOKHE WCYEPIBIBAIOIINEG 3HAHHUS MaTepHaa, JOTUYECKU
MoCJIe/I0BaTeIbHBIC, ITOJIHBIC, TPABWIBHBIC W KOHKPETHBIC OTBETHI HA BOIPOCHI OWIIETa;



UCIIOJIb30BaHNE B HEOOXOAUMON Mepe B OTBETaX TEPMHHOJIOTHH JUCIUTLIINHBI, TPEICTABICHHON
B PEKOMEHTyEMBIX YYEOHBIX TOCOOHSX U JOMOIHUTEIBHOMN JIUTEpaType;

oyeHka  «xopowio»: TBEPIBIE W  JOCTAaTOYHO TIOJHBIE 3HAHMA  MaTepuaia,
MI0CJIeIOBATENbHBIC, IPABUIIbHBIC, KOHKPETHBIC OTBETHI Ha MTOCTABJICHHBIC BOIPOCHI, MOT'YT OBITh
JIOTTYIIICHBI HECYIIECTBEHHBIC HEIOYEThl B OTBETaX M HE3HAYUTEIbHBIC HAPYIICHUS JIOTUKU
U3JI0KCHUSI MaTepuaa,

OYeHKa «y0061emeopumenbHo».; 3HAHHE ¥ MOHUMAaHHE OCHOBHBIX MaTepHaia, HaJudue
HECYIIECTBEHHBIX o1mMO0K (He Oosiee 50%) mpu HECIOCOOHOCTH WX MOCIENOBATEILHOTO U
JIOTUYECKOT0 U3JI0KEHUSI, BBI3BIBACT 3aTPYAHEHIE UCIIOJIb30BAHUE TEPMHUHOJIOTHH TUCIUILTAHBL,

OYEHKA  «HeYyO0BNIemBOpUmebHo». HENOHUMAaHUE CYIIHOCTH BOIPOCOB, TIpyObIe
CYIIIECTBEHHBIC OIMMOKH B OTBETE, OTCYTCTBHE CIOCOOHOCTH K MUCHBMEHHOMY H3JIOKCHHIO
Marepuara.

3ayeTHO-3K3aMeHAMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTanum (3a4er)

Bonpocul ona noocomosku k 3auemy:.

1.Knaccudukanus 3meKTpOXUMHUYECKUX METO/I0B aHATTN3A.

2. llonste o mnOIyNmpoHHIIAeMOW MeMOpaHe KakK Ba)KHEWIeH COCTaBHOW dYacTu
MOHCEJIEKTUBHOTO AeKTpoaa. [IpuunHbl Bo3HUKHOBEHUS AU ()y3HOHHOTO MOTEHIHATIA.

3.O1eKTpo/ibl CPABHEHUS, UX XapAKTEPUCTHKH U 0cOOEHHOCTH npuMeHeHus B D XMA.

4. OcuoBubeie xapakrepuctukn MCD. CnocoOsl ompenenenust Ko3hduueHToB
cenexktuBHocTH MCO. Onpenenenue npeaesia 0OHapyKeHHUs.

5. Knaccuduranus MCD. Xapakrepuctuka nepsuunbsix UCD. Xapakrepuctuka UCD c
KUIKMMU ~ MeMOpaHamu.  XapakTepUCTHKa  CEHCHUOWIM3MPOBAHHBIX  HMOHOCENEKTUBHBIX
AJIEKTPO/IOB. (Ia304yBCTBUTEIBHBIX, (DepMEHTATUBHBIX). DTOPUI-CETEKTUBHBIN AJIEKTPOJ, €ro
0COOEHHOCTH U IPUMEHEHHE.

6. Texnuka sxcniepumenTa npu padote ¢ UCD. daktopsl, BAUSAIONIME HA MPaBHUIBHOCTD
olnpezesneHui npu ucnoiab3zosanuu MCO.

7. IlorpemHoCTh HOHOMETPUUCEKHUX ONPEICTICHUN.

8. MHreprperanust pe3yabTaToOB MOTEHLUHOMETpudeckux u3mepeHuid ¢ MCD (meronsl
rpagyupoBOYHOrO rpaduka, craHAapTHOM 100aBKH, MHOTOKPATHBIX 100aBOK).

9. O0w1as xapakTepUCTHKa METOJ1a MOTEHIIMOMETpUYEeCKoro TUTpoBanusi. Metox I'pana B
MOTEHLIMOMETPUYECKOM TUTPOBaHMM. Pa3nuuHble TUIBI HMHAWKATOPHBIX 3JEKTPOIOB IMpHU
MOTEHLIMOMETPUYECKOM TUTPOBAHHUHU.

10. Meron mOTEHIMOMETPUYECKOTO KHUCIOTHO-OCHOBHOIO THUTpoBaHMs. WHAMKaTOpHBIE
AJIEKTPOJBI, HCIOJb3YyEMbIE IIPU NPOBEACHUM KHCIOTHO-OCHOBHOTO IOTEHIMOMETPHUYECKOIO
tuTpoBanusa. OOmas xapakTepucTHKa CTeKJISHHOro pH-Merpuueckoro anekrpona. Ilpuuunsl
BO3HUKHOBEHHUS MOTEHIMajla acUMMETpUU CTeKIsiHHOro pH-amekTtpoga M cmocoObl  ero
yCTpaHEHHUS.

11. Meroa NOTEHIIMOMETPUUYECKOTO OCAAUTEIBLHOTO TUTPOBAHHUS.

12. PoJib NOTEHIIMOMETPUH B MOHUTOPHUHTE OKPYKAIOIIEH CPEIbI.

13.IlonsiTHE O MONSIPU3ALUU

14. MexaHu3M KOHLIEHTPAITMOHHOM MOJISIPU3ALUY.

15. YpaBHeHNE KOHIIEHTPALIMOHHOM MOJISIpU3aLAN AJIs CIIy4asi TBEPAOIO AIEKTPOaA.

16. ColicTBa MpeaEIbLHOIO TOKA.

17. YpaBHeHUE KOHIEHTPAIIMOHHOM MOJIIpU3alMU IS cliydast 00pa30BaHMs aMaIbraM.

18. Teopust kKoHBEeKTUBHOU T Dy3Un.

19. Ilepenanpspkenue. OOmue mnonoxkeHus. [lepeHanpspkeHHe BbBIIEICHHUS BOAOPOAA.
Teopun, 00bACHAIOIMINE BOSHUKHOBEHUE NTEpEHANPSKEHUS BbIJIEICHUS BOAOPO/Ia.

20. Knaccuueckass nonsporpadus. OOmmil BUJI M XapaKTepUCTUKA BOJbTaMIEpHOU
KpUBOl B KJaccuueckod monsiporpaduu. BrusHue mporecca BBIIEICHHUS KHCIOPOJa,
PacTBOPEHHOI'O B AIEKTPOJIUTE, HA MOJIIPU3ALUOHHYIO KPUBYIO.



21. Ilpenensubiii Tok Ha PKD. YpaBuenue MnpkoBuya, €ro aHajinus U IpUMEHEHHE.

22. O6paTuMbIe U HEOOPATUMBIC AIEKTPOIHBIE TIPOIIECCHI.

23. Tonsiporpaduueckrue MaKCUMYyMBI.

24. Ocuunorpaduueckas nojsporpadus.

25. KBasipaTHOBOJIHOBAS IEPEMEHHOTOKOBASI MOJIIPOTpadusl.

26. IHBepCHOHHBIN BOJIBTAMIIEPOMETPUUECKUN aHATH3.

27. CunycouaaabHas IEPEeMEHHOTOKOBAs MOsiporpadusi.

28. UmmynbcHas nmossiporpadust.

29. "npukaTopHbIE 3J1€KTPO/Ibl B BOJIBTAMIIEPOMETPHH.

30. O6ocHOBaHME BBIOOPA TUCHKH B METOJI€ BOJIBTAMIICPOMETPHUH.

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

32. [IpyHIMTIBI aMIIEPOMETPUIECKOTO TUTPOBAHHS.

33. KpuBble aMIepoMEeTpHUYECKOIO TUTPOBAHUS.

34. IlpunoxxeHue MeToJla aMIEpPOMETPUUYECKOro TUTpoBaHus (onpenenenue 1P ocanka,
ornpezeNieHue KOHCTAHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB).

Ilepeyenb KoMneTeHIIUI (YACTH KOMIIETEHIIUH), IPOBEPSAEMBbIX Ol€HOYHBIM
CpeCTBOM:

[1K-3 — ciocoben mpoBoAUTH PabOTy MO ONTHUMH3AIMH CYIIECTBYIOIINX METOJOB U
METOJIMK aHaJIM3a MPOJYKLIUU, KOHTPOJIS KAaUeCTBA ChIpbs, 0ay(PaOprUKaTOB U FOTOBOM
MPOIYKIIMH C UCTIOIB30BAHUEM TEOPETUYECKUX 3HAHUN U MPAKTHUECKUX HABBIKOB B 00JIACTH
AHAJIMTHYCCKOI'O KOHTpOJI)I;

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

4.2 MeToau4ecKkue MaTepHaJIbl, ONpeae/sonme Npoueaypbl OleHNBAHNUS 3HAHUI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTePU3YIOIINX 3TANbI
(hopMupoOBaHUA KOMNETEHIH

MeToanyeckue peKOMeHAANMY NMPENoAaBaTe sIM 110 MeTOANKe NPOBeIeHUs
OCHOBHBIX BU/JI0B Y4eOHBbIX 3aHATUH

Jlekuuu

Metoauka 4TeHus JIEKIINU

Jlexiuu SBIAIOTCS OJTHUM M3 OCHOBHBIX METOJOB OOYYEHHUS MO JAMCUUIUIMHE, KOTOpHIE
JIOJDKHBI PeIIaTh CISAYIONINE 3a/1a4u;

—M3JI0KUTh BAXKHEWIIMH Marepuaid NOporpaMmbl Kypca, OCBELIAIOIIUA OCHOBHBIE
MOMEHTHI;

—pa3BUTH Y CTYICHTOB MOTPEOHOCTh K CAMOCTOSTENIbHOM paboTe HaJl y4eOHOM U HaydHOM
JIUTEPATYpPOl.

['maBHOM 3amauel KakJIOM JIGKIUU SIBISIETCA PACKPBITHE CYHUIHOCTH TEMbI U aHAIHU3 €€
TJIABHBIX TIOJIOKCHHWM. PekoMeHyeTcss Ha TEepBOM JICKIIMHU JOBECTH J0 BHHUMAHHUS CTYJICHTOB
CTPYKTYpPY Kypca U €ro pa3jielibl, a B JaJbHEHIIEM yKa3blBaTh Hayal0 KaxJaoro pasaena, CyTb U
€ro 3ajJ1a4M, a, 3aKOHYMB M3JI0KEHHE, TIOJIBOJUTH UTOT TI0 3TOMY pa3Jie]y, 4YTOOBI CBA3aTh €ro CO
CJIEIYIOIIHM.

Coneprxanue JIEKIH

Copep:xanne neKIUi ompeaensercs padoueil mporpamMmoii kypca. KpaifHe xemnarenspHo,
yTOOBI KaXK/1asl ISKIIMS OXBAThIBAJIA M MCUYEPITbIBAJIa ONIPEICTICHHYIO TEMY Kypca U TIPeICTaBIIsia
co00i1 JIorMuecKkyd BMOJHE 3aKOHYEHHYIO paboTy. Jlydine cokpaTuTh TeMy, HO HE JOIYyCKaTh
nepepriBa € B TAKOM MECTE, KOTJ]a OCHOBHAsSI HJIes €IIe TTOJIHOCTHIO HE PACKphITa.

JlabopaTopHble 3aHATHSA
Meronnka mpoBeaeHUs jdabopaTopHbIX 3aHATHd llenmsmu mpoBeneHust 1abOpaTOpHBIX padoT
SBJISIFOTCA:



—yCTaHOBJICHHE CBS3€H TEOPUHU C TPAKTHKON B (DOpME IKCIIEPUMEHTATILHOTO
MOJITBEPK/ICHUS TIOJIOKEHUHN TEOPHH;

—o0y4deHue CTYJCHTOB YMCHHIO aHATTU3UPOBATH MOJIYICHHBIC PE3YIIbTATHI,

—KOHTPOJIb CAMOCTOSITEIbHON pabOTHI CTYIGHTOB IO OCBOCHHUIO KYypCa;

—o0ydeHre HaBbIKaM MPOPECCHOHATBHON JAESITETLHOCTH.

enu nabopaTopHOro MpakTUKyMa JOCTUTAIOTCS HAMIy4IIMM 00pa3oM B TOM cllydae, €Clid
BBITIOJTHEHHUIO AKCIIEPUMEHTA MPEANISCTBYET ONPEISICHHAs MOArOTOBUTEIbHAS BHEAYIUTOPHAS
pabota. IlosTromy npenonaBarenb 00s3aH JOBECTH JO BCEX CTYACHTOB Ipa(UK BBITOJIHEHUS
1ab0opaTopHBIX PabOT ¢ TeM, YTOOBI OHU MOTJIM 3aHUMAThCS IIeJICHANPABICHHOW JIOMAITHEH
IOJATOTOBKOM.

[lepen HayasioM OYEpPEAHOTO 3aHATHS MPEMOAABATENh JOJDKCH YIOCTOBEPUTHCS B
TOTOBHOCTHU CTYJICHTOB K BBITIOJTHEHHIO JIAOOPATOPHON pabOThI yTeM KOPOTKOro coOece0BaHus
Y TIPOBEPKHU HAJMYHS Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB IIPOBEACHHUS PAOOTHI.

MeTtoauyeckue peKOMEHJANMH, OMNpee/silOlIHe MNpPoHeIypbl  OLEHHBAHUS
J1aDopaTopHbIX PadoT:

OneHka «3a4TeHO» BBICTABIISIETCS, €CJIU BBIIIOJHEHBI BCE 3a/1aHusl 1a00paToOpHOI paboThl,
CTYZEHT 3Ha€T OCHOBHbIE TEOPETUYECKHE U METOINYECKHE ACTIEKThI, HEOOXOAUMBIE /1151 OCBOCHUS
Marepuaja B paMKax BBIIOJHSAEMON J1a0opaTopHOi palboThl, BiIaJEeT METOAAMHU pacdyera U
00pabOTKHU MOJIyYEHHBIX JaHHBIX, MOKET MPABUIIBHO UHTEPIIPETUPOBATh PE3YJIbTaThl, TPAMOTHO
UX IMpPeJCTaBIATh, CIOCOOEH NPAaBWIbHO OOBACHUTH IOJIyYE€HHbIE JaHHbIE W HPUBECTH
IpaKkTUYeCcKHe MpUMepbl. JlomycKaroTCsl He3HAUUTEIbHbIE OIIMOKH, UCIPABICHHBIE CTYICHTOM B
XO/I€ 3alUThI JaOOpaTOPHOI paboTHI.

O1eHKa «He 3a4TEeHO» BBICTABJISCTCS, €CIIM 3aJaHUs 110 J1a00paTOPHOM paboTe BHITOJHEHbI
HE IIOJHOCTBbIO, CTYAEHT HE€ BIaJeeT TEOPETUYECKUMH M METOAWYECKMMHU AaCHeKTaMH,
HEOOXOUMBIMHU ISl OCBOSHUSI MaTepuaia B paMKaX BBITIOIHSIEMOU JIabopaTOpHOU paboThI, HE
BJIaJIC€T METOJaMH pacueTa U 0O0pabOTKH MOJIy4YEeHHBIX JaHHBIX, JOIYCKAeT rpyOble OMMOKH B
MHTEPIIPETAllUd PE3YyJIbTaTOB, HE CIOCOOEH MPaBUIBHO OOBSCHUTH IOJyYEHHBIE JAHHbBIE U
MPUBCCTH NPAKTUICCKHUEC ITPUMCPBHIL.

MeTtoanyeckue PpeKOMEHJIALMH, ONpeAeJsilolNe  NPOuUeAYPbl  OLEeHUBAHUS
colece10BaHUA:

OLIEHKA <«3ayTeHO» BBICTABISIETCS, €CIM CTYAEHT UEeTKO Hu3JlaraeT OCHOBHOM
TEOPETUYECKHI MaTepuall B paMKax TEKYIIEro pasjesa, BaJeeT OCHOBHOM TEPMUHOJIOTHEN MO
TeMe coOeceIOBaHus, OpDUEHTUPYETCS B METO1aX 00eCeueH sl KaueCcTBa U OLIEHKH COOTBETCTBHS,
00OCHOBAaHHO W IIOJIHO OTBEYAET Ha BOIPOCHI M3y4aeMOro pasjesia, I'PaMOTHO HCIOJIb3YyeT
TEOPETUYECKUI MaTepHral sl U3JI0KEHHSI TPAKTUYECKUX BOIIPOCOB.

OICHKA «HEC 3a4YTCHO» BBICTABJIACTCA, €CJIM CTYACHT JECMOHCTPUPYET OTPBIBOYHLIC 3HAHUA
0 TeMe cobece10BaHMsl, 3aTPyIHAETCS IPUBECTH IPUMEPBI B paMKax OCBOEHHOI'O MaTepualia, He
CHOCOOEH CBA3aTh TEOPETUUECKUN MaTepHal ¢ MPaKTUYECKUMU BOIIPOCAMH.

MeTtoanyeckue peKOMeHAAHN K IPHEMY 3a4eTa

CryneHTbl 00s13aHBI ClIaTh 3a4eT B COOTBETCTBUU C paclUCaHUEM M Y4eOHBIM IIJIAHOM.
3auer sBnsieTcss GOpMO KOHTPOJIS YCBOEGHHUS CTYACHTOM y4eOHOW MpOorpamMmbl 1O TUCIUILINHE,
BBITIOJIHEHHUST J1TAOOpaTOpPHBIX paboT, MOATOTOBKM K YCTHOMY ompocy (cobecemnoBaHUIO),
HaIMCaHUs IOKIa/10B.

Pesynprar cnaum 3adera Mo MPOCIYHUIAHHOMY KYypCy JOJDKHBI OLEHHMBATHCS KaK HTOT
JEeSITeIbHOCTH CTYAEHTa B CEMECTPE, @ UMEHHO — 10 IOCEIIaeMOCTH JIEKIIH, pe3ysibTaTaM paboThl
Ha J1a00paTOPHBIX 3aHATHIX, BHIIIOJHEHUSI CAMOCTOSTENIbHON paboThl. [Ipu a3TOM nomyckaercs Ha
ouHOIl (opme oOyueHus mpomyck He Oonee 20% 3aHsATHI C 00s3aTeNbHON OTPabOTKOM
IOPOMYIIEHHBIX Ja0opaTOpHbIX paboT. CTyAEHThl, Y KOTOPBIX KOJHYECTBO IPOIYCKOB,
MPEBBINIACT YCTAHOBJICHHYIO HOPMY, HC BBITIOJTHUBIINE BCC BU/JIbI pa60T N HECYJOBJICTBOPUTEIIBEHO
pa0oTaBIe B TEUYEHHE CeMecTpa, MPOXOIAT cobeceloBaHME C MpenojaBaTeieM, KOTOPBIH
OIpaIlUBaeT CTYAECHTA Ha IPEIMET BbISIBICHHS 3HAHNUS OCHOBHBIX IOJIOXKEHUN TUCIUILINHBI.



Kpumepuu oyenxu no npomedcymounoti ammecmayuu — 3auem

OYeHKa «3aumeHo»: CTYACHT BIAJACET TEOPETHUUYECKUMH 3HAHMAMHU 110 BCEM pasleiiaM
JUCHUTUIMHBL, 00Ja/1aeT MPAaKTUYECKUMHU HaBBIKAMHU IPOBEIEHUS SKCIIEPUMEHTOB, BO3MOXKHO,
JOTYCKAaeT HEe3HAYUTENIbHbIE OIIMOKU; CTYIEHT YyMEeT MPaBUIbHO OOBICHATH HPUYUHBI
IIPOLIECCOB U SIBJICHUM, HIUTFOCTPUPYS OTBET IIPUMEPAMH.

OYeHKa «He 3aumeHOoy». MaTepuajl HE YCBOEH BOBCE WJIM YCBOEH YaCTUYHO, CTYIEHT
3aTPyAHSACTCS IPUBECTH IPUMEPHI T10 pa3aesiaM IUCIUILTHHBI, TOKa3bIBAET OrpaHUYEHHBIN 00BeM
3HaHUU IPOrPaMMHOTO MaTepHasa, He MOKa3bIBAeT HABBIKOB IKCIIEPUMEHTAIBLHOM PabOTHI.

5. IlepeyeHb OCHOBHOM M JIOMOJTHUTEJIbHOH Y4eOHOM JIUTEPaTypPbl, HEO0OX0AMMOM 1151
OCBOEHHUS TMCUMILIUHBI (MOYJIs).
5.1 OcHoBHasi TUTEpaTypa:
1 Bbyanukos, I'.K. OCHOBBI COBPEMEHHOT0 3JIEKTPOXUMHUUYECKOro aHanu3a: Yueb. [Tocobue

1utst ctyneHToB By3oB / I'.K. bynaukos, B.H. Maiictpenko, M.P. Bscenes. — M.: «Mup» BUHOM.
Jlaboparopus 3uanmii. — 2003. — 592c.

2 DIJeKTpoaHAIUTUYECKUE METOIbl. Teopus u npaktuka / A.M. Boua u ap.; mox pex. .
[oune1r; mep. ¢ anra. mox pea. B.H. Maiicrpenko. — M.: BUHOM. Jlaboparopus 3uanuii. — 2006.
—326c¢.

3 Kpuctuan, I Ananutuyeckas xumus: B 21. T. 2 / I'. Kpucrtman; nep. ¢ anria. A.B.
[Napmama u ap. — M.: BUHOM. Jlaboparopus 3nanuii. — 2009. — 504c.

4 OOBEKTHI OKPYXKAIOIIEH Cpeibl U UX aHATUTUYECKUN KOHTPOJIb B 2-X ToMax / mof pen. T.H.
[lexoBmoBoii. . — Kpacuonmap: Apt- Oduc. — 2007.

5 Byanukos, I'.'K. MomudunupoBanHbie 3JIEKTPOABI JJs BOJIBTAMIIEPOMETPUH B XHMUH,
Oouonornu u wmemuinuae [OnexktpoHusii pecypc] / K. byanukos, I''A. Estiormn, B.H.
Maiictpenko. — DnekTpoH. n1aH. — Mocksa : M3narensctBo "Jlaboparopust 3Hanuit", 2015. —
419 ¢. — Pexum noctyna: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloreHnuomerpus: (QU3MKO-XMMUYECKHE OCHOBBI M IPUMEHEHHS
[DnexTpoHHBIH pecypc] : yueb. mocobue — DnektpoH. gaH. — Cankr-IletepOypr : Jlanb, 2015.
— 336 ¢. — Pexum noctymna: https://e.lanbook.com/book/60646 .

Jlj1 OcBOEHMS AUCUMILTMHBI MHBAJIUAMH U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbS UCIIOJIB3YIOTCS CIIELIMATIbHBIE CEPBUCHI B AJIEKTPOHHO-0MOMoTeuHbIx cucreMax (3bC),
JIOCTYT K KOTOpbIM opranusyet Hayunast Oubinotexa KyoIl'Y.

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

uaeHTudukauu u onpeaencHus seuiects / moxa pea. JLH. Mocksuna. — M.: Akagemus. — 2008.
—575c.

2. AHaMTHYECKash XUMHUA: YUeOHHK Ul CTYyJEHTOB By30B B 3T. T. 2 : MeTonbl pazaeseHus
BEIIECTB ¥ THOpUAHbIE MeTO bl aHanu3a / mox pen. JI.H. MockBuna. — M.: Akagemus. — 2008. —
300c.

3. lamackus, b.b. DnexTpoxumus [ D1eKTpoHHBIN pecypc] : yued. mocobue / b.b. JlamackuH,
O.A. Tlerpwuit, I'.A. lupnuna. — Dnextpon. gad. — Cankt-IletepOypr : Jlans, 2015. — 672 c.
— Pexxum gocryma: https://e.lanbook.com/book/58166 .

4. Xenne I., Ilomsporpadus wu BoibTamiepoMeTpus. TeopeTHUecKHe OCHOBBI
U aHaJUTHYeCKas MpakTHKa [DIeKTpoHHBIH pecypc] : yued. mocobue — DIEKTpOH. JaH. —
MockBa : UsznarensctBo "JlaGoparopus 3Hanuit", 2017. — 287 c. — Pexum pocryna:
https://e.lanbook.com/book/94136 .



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

5.3. [lepuoauveckue U31aHUuA:

Pocculickue xxypHaibl

1. «KypHan aHAIUTHYECKOU XUMHUH)

2. «3aBopckast nabopaTtopus. JluarHoCcTHKa MaTEpUAIIOBY
3. «AHaJIUTUKA U KOHTPOJIbY

4. Pedeparusnsie xxypHaisl (PXKX)

6. Meroauyeckne yKa3aHusi [Jsi O0y4alOIIMXCA 10 OCBOEHHMIO JMCHUILUIMHBI
(MomyJist).

YcneuHoe OCBOEHHE AWUCHUILIMHBI TPEANoJaracT akTHBHOE, TBOPYECKOE YydacTue
CTyJEHTa BO BCEX BHJAX AayAUTOPHBIX 3aHATUN, a TaKXKe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3ydyeHne QUCHMIUIMHBI CIIEyeT HAYMHATH C MPOPadOTKH pabodeii mporpaMMbl, 0co00e
BHUMaHUEYEeNsIs LIeNsIM U 3a7jauaM, CTPYKTYPE U COIEPKaHUIO Kypca.

Paboma ¢ koncnexkmom nexyuii

[IpocMOTpuTE KOHCHEKT Cpaszy MOocie 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JICKIIHH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENbHBIE BOIIPOCHI, UCIOB3Ysl PEKOMEHyEeMYIO IuTeparypy. Eciu camocTosTensHO He
yIanoch pazoOparbcsi B Marepuaie, chOpMyIHpyHTe BOMPOCH U OOPAaTUTECh 32 MOMOIIBIO K
MPErnoaaBaTeNo Ha KOHCYIbTAlMK WK ONM>KaNIIel JeKIUu.

PerynspHo oTBOAMTE BpeMs Ui MOBTOPEHHUS MPOHJIEHHOTO MaTepualia, IpOBEPsisi CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

Buinonanenue nabopamopmnvix pabom

Ha 3anstum monyuute y npenojaBaTens rpaduk BHIIOTHEHHS J1a00paTOpHBIX padoT.
O63aBeguTeCh BCEM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHHUEM.

Ilepen nocemeHnuem n1abopaTOpUM HM3Y4YUTE TEOPHUIO BOMIPOCA, MPEANOIAraeMoro K
UCCIIIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
IPOTOKOJI IPOBEIEHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe padoThI;

— 3aroTOBKH TaOJUII TS 3aITOJTHEHHS SKCIIEPUMEHTATBHBIMI TAHHBIMH HAOJIOICHUH;

— ypaBHEHMS XMMHUYECKUX peakIil npeBpalieHnid, KOTOpble OYAYT OCYILECTBIIEHBI NIPH

BBINOJIHEHUH IKCIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmieHre 0TYETOB JI0JKHO MPOBOIUTHCS MOCIE OKOHYaHUs paboThI B 1a0OpaTOpUU.

Jlis TOATOTOBKM K 3alUTe OTYeTa CleAyeT NMPOaHAIU3MPOBATH IKCIEPHUMEHTAJIbHBIE
PE3yIBTATHI, COMIOCTABUTH MX C M3BECTHBIMU TEOPETUICCKUMH TIOJIOKESHUSMH HITH CTIPABOYHBIMHU
JAHHBIMH, O0OOIIUTH PE3yNbTaThl MCCIEJOBAHUN B BUIE BBIBOAOB 1O paboTe, MOATOTOBHUTH
OTBETHI Ha BOMPOCHI, MPUBOJMMBIE B METOJMYECKUX yKa3aHMIX K BBITOJHEHHUIO JTa0OpaTOPHBIX
pador.

B ocBOCHMW MUCHMITIMHBI WHBAIMIAMU H JIMIIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIMBHUAyalbHas ydeOHas paboTa (KOHCYNbTAallMU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTO MaTepHara.

WupuBuayanbHble KOHCYNbTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIONIMM WHAWBUIYAIN3AaUN OOYYEHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0Yy4alomUMCs WHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

7. llepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTeILHOIO MPOLEcca MO JMCUUILIHHE (MOTYJII0)
7.1 Ilepeyenb MHGOPMALMOHHO-KOMMYHHKALMOHHBIX TE€XHOJIOT U



KOHCYJIbTUPOBAHHE M TpelBapuUTelbHAs IMpOBEpKa pabOT MOCPEACTBOM 3IIEKTPOHHOU
IIOYTHI.

7.2 IlepeyeHb JUIIEH3HOHHOr0 W CBOOOJHO PACHPOCTPAHAEMOI0 NPOrPAMMHOIO
obecrieueHust
KOMITBIOTEpPHBIC TPOrpaMMbl 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus
Microsoft Windows, «Excel».

7.3 IlepeyeHb cOBpeMeHHbIX NMPOodecCHOHATBHBIX 023 JaHHBIX U HHGOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM:

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

Wudopmanmonnas copaBoyHash CHCTEMa HOPMAaTHBHO-TEXHHUYECKOM W MPaBOBOU

uHpopmanuu Texskcrmept www.cntd.ru

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

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

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

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

CnpaBouno-nipaBoBas cuctema «KoncynbranT [Irocy» http://www.consultant.ru

Nudopmanonnas cnpaBouHash CHCTEMa HOPMATHBHO-TEXHHUYECKOW W  TPaBOBOU
uHpopMmanun WWW.cntd.ru (HalMOHAJIbHBIC CTaHAAPTHI, MPUPOJIOOXPAHHBIE HOPMATHBHBIC
JIOKYMEHTBI)

@enepanbHas  rocyaapcTBeHHas — mHMopManuonHas ~— cuctema  «HarponaneHas
JIEKTPOHHAS OMOIMOoTEeKay https://H30.pd

8. MarepuaibHo-TexHMYecKasi 0a3a, HeoOXoguMasi [Js  OCYIIEeCTBJIEHHS
00pa30BaTeILHOIO NMPoLecca Mo JUCHUILINHE (MOLYJIIO)

MarepualibHO-TEXHHYECKOE 00eCTieYeHNEe TUCIIUTITUHBI

Ne Bun pa6or
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

1. JleknmonHbIe 3aHATUA | AyIUTOpHsI, OCHAIlCHHAs IPE3€HTAllMOHHOW  TEXHHUKOMN
(mpoexTop, FKpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
nporpamMmHbiM  oOecriedenueM (I10); nockoil  MenoBoi;
JI€MOHCTpPALMOHHbIE MaTepuaibl (MOHCEJIEKTUBHbIE
AJIEKTPOMBI, PAa3TUYHOTO THUIA BOJBTAMIIEPOMETPUUYECKUE
9eKTpoIbl) (aya. 252¢)

2. JlabopaTopHblie JlaGoparopusi, yKOMIUIEKTOBaHHasi  CHEIMATU3UPOBAHHOM
3aHATUA Mebenpio U 1abopaTOpHBIM 000pPYIOBaHUEM (TEXHUYECKUMHU
CpeIcTBaMH OOy4YeHMs): aHanu3aTtop >Kuakoctd pH-metp-
nonomep Ikcrept-001 1 HAOOP MOHCENEKTUBHBIX AJIEKTPOJIOB;
pH-meTp-nonomep  Okorect-120; MarHuTHBIE  MENIAJIKH
(manpumeplLekiMS1); Becor ananutuueckue BJIP-200, 2 kinacca
TOYHOCTH; BOJIbTaMIIEpOMETpHUECKUi aHanuzatrop BA-5 ¢
naryukoM  BDJI;  BOIbTaMOEpPOMETPUYECKHN  aHAIU3ATOP
OxotecT-BA; snextporumtku  mMapku  «Medrtay, Monaenb
1114/212Y unm apyrue ¢ aHaJIOTMYHBIMHM XapaKTePUCTHKaMH
(aym.242c, 252c¢)

3. I'pynmossie Aynuropusi (kaOuHET), OCHalleHHas MeOenblo, JOCKOH
(MHAMBUAYATbHBIC) MenoBoi (ayn.242c, 252c¢)
KOHCYJIbTAlIUH



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.




