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1 Heau n 321244 M3y4YeHUs1 TUCHMILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B cootBerctBun ¢ OOII nanpasnenus 04.03. 01 — Xumus 1eab OCBOCHHS TUCHUILIAHBI
COCTOMT B O3HAKOMJIEHHE C COCTOSHMEM U aKTyaJbHBIMH  3aJayaMd  pPa3BUTHUS
ANEKTPOXMMUYECKUX METOJOB aHaJM3a MW HCCIAEAOBAaHUS KAaK OCHOBHBIX 3JIEMEHTOB
COBPEMEHHOT0 (PU3UKO-XUMUYECKOTO aHaIn3a

1.2 3agaun AUCHMUILINHEL,

— PacKpbITh TEOPETUYECKHE U METOJI0JIOTHUYECKUE OCHOBBI JUCLUILINHEI,

— omMpaschb Ha 3HAHWS, TMOJYYEHHBIE B Kypcax II0 OCHOBHBIM JHCHUIUIMHAM
(aHaNMUTUYECKON XUMHH, GU3NYECKONH XUMHUH U Jp.), PACIIMPHUTh 3HAHUS CTYIEHTOB B 00JacTH
XUMHHU ¥ ¢HOpMUPOBATh MPO(PECCHOHANTBHBIE KOMITIETECHIIHH;

— cdopMHupoBaTh MpPEACTaBICHUS O (OPMHUPOBAHUM AHAIUTHYECKOTO CUTHAjJa B
Pa3IMYHBIX AJIEKTPOXUMUYECKUX METOaX aHaJn3a,

— OBJIAJIETh NMPAKTHYECKUMH HABBIKAMU TOTEHIIMOMETPHUECKUX METOOB UCCIICIOBAHHUS,

—  OBJAIeTh MNPAKTHUYECKUMH  HABBIKAMH  BOJIFTAMIIEPOMETPUYECKUX  METOJIOB
UCCIICIOBaHMUS.

1.3 MecTo AucuminHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Hucuumnuza b1.B.JIB 08.01 «OCHOBBI 3JIEKTPOXUMHUYECKMX METOJOB aHAJIN3a» BXOJUT
B BapUATHBHYIO 4YacTh bioka 1 aucnuiiuH y4eOHOTO IUTaHa TMOJATOTOBKH OakKajlaBpoOB IIO
HanpasneHuto 04.03.01 Xumus, uHGOPMALMOHHO W JIOTHYECKH CBs3aHA CO CIEAYIOLUIUMU
JTUCHUIITMHAMU: (PU3UYecKas XUMHUsI, aHATTMTUYECKAsE XUMUS, PUKIIATHON XUMUUECKUI aHAIIN3.

OcBoeHME aHHOM AMCHMILTUHBI HEOOXOAMMO KaK MPeAlIeCTBYIOLIEE ISl AUCLMILIUH
BApUATUBHOW YaCTH «MeToapl IKOAHAIIUTUYECKOTO KOHTPOJS CYNEPIKOTOKCUKAHTOBY,
«CoBpeMEHHbIE METO/Ibl AHATUTUYECKON XUMHKN», «MeTOobl pa3/ieIeHUs] U KOHIIEHTPUPOBAHUS
B aHAJIMTUYECKON XUMHUUY», a TAKXKE psjia IPYyrux AUCIUIUIMH 1O BHIOOPY BapUAaTUBHOW YacTH
y4eOHOT0 MJIaHa NOAroTOBKU OakanaBpoB 1o HanpasieHuto 04.03.01 Xumus.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

N3yuenune nanHoOM yd4eOHOM TUCHIUILTMHBI HAPABIEHO HAa (OPMHUPOBAHUE Y 00 yUAIOIINXCS
obmenpodeccnonanbHbIX/mpodeccuonanbibix kKommetenuii (OITK/TIK)

No Nunexc Conepxanue B pesynbrare uzydenust yueOHON AUCIUTUIMHBI
. | KOMICT | KOMICTCHIUH (nmm eé 00yyaroImuecs 10JIKHbI
" | eHnmnm 4acTH) 3HATh yMeThb BJIaJleTh
1. OIIK-1 | cnocobHOCTh TEOPETHUYECKUE | MCIIOIB30BATh | HABBIKAMH
HCII0/IB30BaTh 51 3HaHUSA B | IPAaKTUYECKOI0
MOJIyYeHHbIE 3HaAHMS | MeToJoJIoThYe | oOjacTu IIPUMCHEHUS
TEOPETUYECKUX OCHOB | CKUE€  OCHOBBI | COBPEMEHHBIX | COBPEMEHHBIX
(byH1TaMeHTaIbHbBIX JUCLHUIUIUHEL, | DJIEKTPOXUMUYE | AHATUTHIECKHX
pa3eroB XUMHU IpPH | 3HATH CKHX METOJIOB | MCTONOB K
penennu HaIpaBJICHHUS a"ajmsa JJs | aHamsy
npodeccnoHaTbHBIX pa3BUTHA HcclIeJOBaHus 00BbEKTOB
3amaq COBPEMEHHBIX | IPOIIECCOB, OKpYKaroIei
DJIEKTPOXUMHUY | IPOTEKAOIMX | CPEIBI
€CKHUX METOJOB | B CIIOXKHBIX
aHaM3a cHCTEMax 5
KOHTPOJIAL
COZlepKaHuUsA




Nunexc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
KOMIIET | KOMIIETEHIINH (WIn €€ 00yJaromuecs: JOIKHbI
SHIUHN 4acTH) 3HAThH yMeTh BJIA/IETh

II.II.

KOMIIOHEHTOB B
o0BbeKTax
OKpY>Karoleu
CpeJibl

2. [K-1 CIIOCOOHOCTB pUpoay U | IPOBECTH BJIAJICTh
BBITIOJTHSATH 0COOEHHOCTH aHaIIn3 HaBbIKAMU
CTaHIapTHLIC ONECPANMH | hopMUPOBAHUSI | COCTOSTHHS NIPOBE/ICHUS
1o MPCMUIATaCMbIM | apamuTHYecKo- | BOIIpoca, HCCIIeIOBAHHI
METORHKAM ro CHUTHajla B | UCHOJb3Ys
pa3INYHbIX JaUTepaTypHbIE
ANIEKTPOXUMHU- | UCTOUYHUKH;
YEeCKUX IPOBECTHU
MeToaax OIICHKY "
aHajau3a BBIOOD
HE00X0JMMOr0
o0opynoBanusi | PactcToB
u
BCIIOMOTaTelb-
HBIX  CPEICTB
TUIs
MIPOBEICHUS
HCCIICIOBaHUIA;
MIPOBECTH
BBIOOD,
MPOBEPKY
paboTto-
CIIOCOOHOCTH U
a/IanTaIuio
METOIUKH
aHanuza A
3a/IaHHOTO
oOpasna

Y aHaJIn3a,
OCHOBaMH
TUTAHUPOBAHMS
JKCIIEPUMEHTA
Y TIPOBEICHHSI
HEOOXOIUMBIX

2. CTpyKTypa H cojep:KaHue TUCIUTTUHBI.

2.1 Pacnipenesienne TPyA0EMKOCTH AUCHUIIMHBI IO BUIaM padoT.

Obmass TpyHO€MKOCTh JTUCHUIUIMHBI cocTaBiser 3 3ad.ed. (108 wacoB), wux
pacmpeneneHye mo BugaM padoT MpeICTaBIeHO B TaOJIHIIE.

Bun yaeOHO# paboTh Bcero CemecTpsbl
4acoB (dachl)
5

KonTakTHas padora, B TOM 4ncie:

AyIuTOpHBIE 3aHATHS (BCEro) 54 54 — — —
3aHATHS TEKIIHOHHOTO THIIA 18 18 - - -
JlaGopaTopHbIe 3aHATHS 36 36 — — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, TPAKTHYECKHE

3aHSATH) B B B B B

HNuas koHTaKkTHasi padora

Kontpons camocrosarensHoit padotsl (KCP) 2 2 — — —




ITpomexxyrounas arrecramnus (MKP) 0,3 0,3 — — —
CamocrosiTesbHasi padoTa , B TOM 4HCJIe
KypcoBas pabora — — — — —
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 5} 5) — — —
BrimonHenne MHIMBUYa IbHBIX 3aaHUN (IIOJrOTOBKA 3 3 3 3 3
COOOILIEHUH, IPE3EHTaIUN)
Pedepar — — — — —
IToaroToBka K TeKymeMy KOHTPOJIIO 8 8 — — —
KouTtpoJb:
IToaroToBKa K 3K3aMeHY 35,7 357 — - -
OO6masi Tpy10eMKOCTh qac. 108 108 — — —
B TOM 4YHCJie KOHTAKTHAs 56,3 | 56,3
padora
3a4. efl. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTH IO pa3JiesaM JAUCLHUILIUHBI.
Pa3nensl (TeMbl) TMCHUIUIMHBI, U3y4aeMbl€ B _D CEMECTpe

KomndgecTBo yacoB
Bx UT
Ne HaumeHnoBanue pazaenos (Tem) AyauTopHas oi:::;{
Bcero pabora pabota
J | I3 | JIP | CPC
1 2 3 4 5 6 7
1 OO611re BONpOoCH! JIEKTPOXUMUYECKHX METOJI0B 3 9 1
UCCJICIOBaHMS U aHaJIM3a
2 [ToreHnoMeTpruUecKre METO/Ibl aHATIN3a U o8 | 4 20 4
MCCIICIOBAHMSI
3 Crioco0b! pacueTa KOHIIEHTpaluu B 8 9 4 9
MOTEHIIMOMETPUIECKOM aHAIIN3E
OO111e BONpOoCHl BOIBTaMIEPOMETPUH.
4. |Knaccuduxaius HHIUKATOPHBIX AIEKTPOAOB, 4 2 2
IPUMEHSIEMbIX B BOJbTaAMIIEPOMETPHH
5.  |Knaccuueckas nomsiporpadust 6 4 2
6. |CoBpeMeHHbIE BApHAHTHI BOJILTAMIIEPOMETPUHI 9 2 4 3
7 [TpakTHYeckne acTeKThl BOJIbTaMIIEPOMETPUIECKOTO 12 | 2 8 5
aHaim3a
Hmoeo no oucyuniune: 70 | 18 36 16

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapsl, JIP — naGopaTtopHble
saasTusi, CPC — camocrositenpHas paboTta CTyneHTa

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

dopma
HaumenoBanue pasnena
No (Tembl) Copepxanue pazzena (TeMbl) TEKYIIETo
KOHTPOJIS
1 2 3 4
1.|006mme BOMpoCkI|O01IMe BOMPOCH! AIEKTPOXUMUYECKUX METOOB YO
AIEKTPOXUMHUYECKIX ucCleioBaHMsT W aHanm3a.  Kiraccudukarms

METOJO0B HMCCICOOBAaHUA H
daHaJIu3a

SJICKTPOXUMHNYCCKUX METOJ0OB aHaJIn3a.




|IToTeHIMOMETpHUUECKHE
METOAbI aHaJIn3a 58
HUCCIIEIOBAHHUS

HNonometpust (mpsiMast TOTEHIIUOMETPHS ).
OcHoBHbIe nosioxkeHust reopun UCO.
Knaccudukamus MCD. Teopus meMOpaHHBIX
noteHuuanos UC3. OcHOBHbIE XapaKTEPUCTUKHU
NCHO. ITorenuuomerpuueckue usmenenus ¢ MCHO.
TexHuka skciepuMeHnTa. PakTOpsl, BIUAIOIINE HA
MPaBWIBHOCTH onpenenenuid. [lorpemrnocts
MOHOMETPHUUYECKUX onpeneneHui. Ponb
noreHuromeTpuu ¢ UCD B MOHUTOPUHTE
00BEKTOB OKPYKAIOILEH CPEIBI.
[Torenuuomerpuyeckoe  TuTpoBanue. OOmue
OpuHUMIBL  MeToga.  Merogq  I'pana B
MOTEHLIMOMETPUYECKOM  TUTPOBAaHUHU.  TUIIBI
WH/IWKATOPHBIX  3JEeKTponoB.  OcoOeHHOCTH
CTEKJISTHHOTO 371eKkTpoaa. KpaTkuii 0030p MeTo10B
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS (KHUCIOTHO-
OCHOBHOTO, OCXKICHHUS, OKUCJICHUS-
BOCCTAHOBJIEHMsI, KOMILJIEKCOOOpa30BaHus).

.|Crioco0b1 pacuera
KOHIICHTPAILIUU B
MIOTEHIMOMETPUUECKOM
aHaIM3e

CrniocoOsI pacuera KOHIIEHTpalluu B
MOTEHIIMOMETPUH:  CHOCOO0  TPagynpOBOYHOTO
rpaduka; crmocoObl  CTaHIAPTHOH  J10OABKH
(omHOH, IBOWHOW, MHOTOKpPATHBIX); CHOCOO
pa3baBieHus U ap.

P3

|O6mue BOIIPOCHI
BOJIbTAMIIEPOMETPHH.

O6mue Bompocsl. IlonsTne o mnoaASpU3ALUU.
Konuentpanuonnas nossipusanus.  CoiicTBa
npenensHoro Toka. [lepeHanpsikeHue BbIICICHUS
Bojgopona. [lonstme o Toke oOmeHa. BwiBon
ypaBHEHUS MOJsApU3aluy. BennunHa noreHuuana
MOJTYBOJIHBI s ciryyas CMeIlIaHHON
HOJISIPU3ALINH.

. Kmaccuueckas
noJsiporpadus

Krnaccuueckast monsiporpadus.

OO6ume mnonoxeHud. YpaBHeHue WibkoBuyYa.
PasHoBugHOCTH mONSIpOrpaMueckoro MeToja.
[Tpunoxenus  monsiporpaduyeckoro  Merona
(ompeneneHue yucia 3MeKTPOHOB, MPUHUMAIOIINX
y4acTHE B IIPOLIECCE BOCCTAHOBJICHUA-OKUCICHUS
BEIL[ECTBA HA JJIEKTPOJEC; U3yYEHUE KOMIUIEKCHBIX
COCIMHECHUHN; W3yYEHHUE SBIICHUS TayTOMETPUH;
M3YYEHUE CTPYKTYPbl COEAMHEHUN).

.|CoBpeMeHHbIE BapHaHThI
BOJIbTAaMIIEPOMETPHH.

CoBpeMeHHbIE BapHaHThl BOJIBTAMIIEPOMETPUH —
CUHYCOUIaJIbHAA, MEPEMEHHOTOKOBAs,
umnynbcHas.  OcobeHHoctH  (OPMHUPOBAHUSA
AQHAJIUTUYECKOTO CUTHaJa. AMIEPOMETPHUYECKOE
tutpoBanue.  Ilpunnun  meroma.  Kpusble
aMIEpPOMETPUYECKOTr0 TUTpoBaHMs. l3meHeHue
X0Ja KpHMBBIX THUTPOBAHHUA B 3aBUCHUMOCTH OT
XapakTepa NpoTeKaHusi mporeccoB. PeareHTsl B
aMIIEPOMETPUYECKOM TUTpoBaHuu. I[IpumeHneHue
TBEPIBIX 3JIEKTPOJIOB. [Ipunoxenne
aMIEpPOMETPUYECKOT0 METOAA.

|IIpakTueckue aCIIEKThI
BOJIbTaMIIEPOMETPUYECKOTO

ABromarn3anusg MeTona BA.
TuTbl HTHANKATOPHBIX JIEKTPOJIOB,




aHaJlIn3a. PICHOJIB?)YGMBIX B BOHBTaMHepOMeTpI/II/I
Ocobennoctu poOOTOITOTOBKH 00BEKTOB
OKpYyXKaroleun cpeabl TSt Lesen
BOJILTAMIIEPOMETPUUYECKOTO aHAJIM3A.

2.3.2 3aHsATHS CEMHUHAPCKOIO THUIIA.

®dopma
HaunmenoBanue .
Ne Temaruka NpakTUYECKUX 3aHIATHH (CEMUHApPOB) TEKYILEro
paznena (Tembl)
KOHTPOJIS
1 2 3 4
1. 3aHATUS CEMUHAPCKOr0 TUIA HE IPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opma
Ne HaumenoBaHue 1a60paToOpHBIX paboT TEKYILEro
KOHTPOJISI
1 3 4
1. |Onpenenenune oCHOBHBIX XapakTepuctuk MCDH. Otyer no JIP

2. |lloTeHIMOMETpUYECKOE OINpeaesicHre Ccyabdpar-uoHoB B Bogax ¢ Pb-| Order mo JIP
CEJICKTUBHBIM 3JIEKTPOJIOM

3. |[lorenunomerpuueckoe ompezaeneHue (Gpropun-uoHoB B 3yOHoU macte c| Oruer mo JIP
OMOIIBIO (PTOPHI-CENEKTUBHOTO AJIEKTPO/Ia

4. |Monomerpuueckoe onpeeseHue KalbliMsl B MOJIOKE. Ortuer no JIP

5. |OnpeneneHue  KOHIEHTpAalMd  X-MOHOB  MeTojoM  jAo6aBok ¢ Oruer no JIP
ucnoiibzoBanmeM MCH.

6. |M3ydyeHune 3aBUCMMOCTH aHAJIUTHYECKOTO0 CHTHaiza oT pasnuyabix| Ortyer mo JIP
napameTpoB B metojie IBA

7. |IHBepCHMOHHO-BOJIBTaMIIEPOMETPUUECKOE OIIpeZicIICHUE Tsokenbix| Otuer no JIP
METAJUIOB Ha BPALIAIOIIEMCS CTEKJIOYIJIEPOJHOM 3JIEKTPOAE METOJ0M
IpagyUpOBOYHOrO rpaduka

8. |MHBepCHMOHHO-BOJIHTAMIICPOMETPUIECKOE. OIpEICIICHUE Tsokensix|  Otuer mo JIP
METAJJIOB Ha BpALAOLIEMCS CTEKJIOYIJIEPOJHOM DJIEKTPOJIE METOI0M
CTaHJapTHOU 0OaBKH

9. I/IHBepCI/IOHHO'BOHLTaMHepOMeTpI/I‘ICCKOC OIIPpCACIICHUC Tsoxenbx| Otuer o JIP
MCTAJIJIOB B ITIPUPOJHBIX U IMTHCBBIX BOJAAX

3amura naboparopHoil pabotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoii
pabotel (KP), pacuerno-rpaguueckoro 3amanus (PI'3), pacuernoro 3amanus (P3), nHanucanue
pedepara (P), acce (3), komnokBuyM (K), tectupoanue (T), yctHbiii onpoc (YO) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHnue KypcoBbIX pabOT He MPEAyCMOTPEHO.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsl CaMOCTOATEIbHON padoThI
o0yyarommxcs Mo JMCHUIIHHE (MOYJII0)

IlepeueHp yueOHO-METOIMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 2 3




1 |I[IpopaGoTka yueOGHOTO
(TeopeTnyeckoro)
marepuasia

[Mronnko T.I'., Boponosa O.b.,Huxonaesa H.A., Konmmn B.B.
[ToTeHIMOMETpUYECKHE  METOJIbI B  aHamu3e  OOBEKTOB
OKpYXKaroleu cpebl / Kpacnonap: N3 parenscko-
nonurpaduueckuii nentp Kyol'y, 2014, 124 c.

[ronnko T.I'., Boponoa O.b., Konmuu B.B., Konmmna/lx.H.
WNHBepcuoHHass BOJBTAMIEPOMETPUS B aHAIM3€ MHIIEBBIX
npoayktoB / Kpacuomap: Tunorpadpus OOO «'K Anbramokcey,
2015, 190 c.

OOBEKTHI OKpPYXKAIOUIEH Cpebl U MX aHATTUTUYECKUI KOHTPOJIb B
2-x Tomax / mox pen. T.H. IllexosioBoii. . — Kpacuomap: Apt-
Odwuc. — 2007

Meroanueckue peKOMEHAAIMY K OpraHU3aly ayJUTOPHON U
BHEAYJIMTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYJIEHTOB:
metoanueckue ykazanus / coct. T.I1. Croposxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

2 |Brimonnenue
WHIMBUTYJIbHBIX
pacueTHBIX 3aJaHUN U
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

[Mronko T.I'., Boponosa O.b.,Huxonaesa H.A., Konmmn B.B.
[loreHunomMeTprUyecKue  METOJbl B aHalu3e  OOBEKTOB
OKpYXKaromieu CpeIbl / Kpacnonap: W3narenbcko-
nonurpaduueckuii nentp Kyol'y, 2014, 124 c.

[Mronnko T.I'., Boponoa O.b., Konmuu B.B., Konmmna/lx.H.
WHBepcrOHHAsT BOJBTAMIIEPOMETPUS B AHAINW3E IHILEBBIX
npoayktoB / KpacrHomap: Tunorpapus OO0 «I'K AnbTamtokcy,
2015, 190 c.

OOBEKTHI OKpYXKAIOUIEH Cpebl U UX aHATTUTHYECKU KOHTPOIb B
2-x Tomax / moxa pen. T.H. IllexosioBoii. . — KpacHomap: Apt-
Oduc. — 2007

MeTtoauueckre peKOMeH1allii K OpraHu3aliy ayAUTOPHOHN U
BHEAYJAUTOPHON (CaMOCTOSATENLHON) pabOThI CTY/IEHTOB:
Metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-METOINYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPabOThl O0OydarolUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrapistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUITHS HH(DOpMALIUHU:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.
JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TepedyeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA

o0yJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
B cootBercTBuu ¢ TpeboBanusimu @I'OC BO peanuzarusi KOMIETEHTHOCTHOTO MOIX0/1a
MpelycMaTpUBAET HCIIOJIB30BAaHHE B Y4EOHOM MpOIEcCe aKTUBHBIX M HMHTEPAKTHUBHBIX (POpPM

IIPOBE/ICHUS 3aHATHM.




Opranu3anuss HW3y4eHHsT MaTepHuajga Kypca OCYHIECTBISETCS Ha OCHOBE CHUCTEMHO-
JEeSTEIbHOCTHOTO IMOAXO0/la M IMO3TANHOTr0 (OPMUPOBAHUS YMCTBEHHBIX AeicTBuil. Jlekuuu u
nabopaToOpHBIE 3aHATHS CIOCOOCTBYIOT (DOPMHPOBAHUIO Y CTYACHTOB O0a30BBIX 3HAHHIA,
OCHOBHBIX MBICITUTENbHBIX OIEpalii, pa3BUTUIO JIOTMKHU. JIeKIMU HOCAT MOTHUBALMOHHO-
MIO3HABATENBHBIA XapakTep; JIA0OpaTOPHBIC 3aHATHUS SBISIOTCS CAMOCTOSATENBHBIMA U HMEIOT
po0JIEMHO-TIONCKOBBIM  xapakTep. I[lpu BbimoiaHeHun 1aboOpaToOpHBIX paboOT peanusyercs
TBOpYECKas  JEATEIbHOCTh  CTYIEHTa, pa3BUBACTCI KOMMYHUKAaTHBHas  CIIOCOOHOCTb,
pa3BUBAIOTCSI  HABBIKM  apryMEHTHPOBAHHO  BbIpaKaThb  CBOM  MBICIM U HaBBIKU
AKCIIEPUMEHTAIbHON PaOOTHI.

s noBeiieHus: 3¢G(GEKTUBHOCTH Y4eOHOTo IMpoliecca HCHOJIb3YIOTCS CIEAYyIOIIne
o0pa3oBaTeNbHbIe TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHbIC HA
dbopMupoBaHHE CUCTEMbl 3HAHUM, 3allOMHMHAHHWE U CBOOOJHOE OINEPUPOBAHUE HMH;, METOJ]
npoOJEeMHOTO H3NIOKEHHsT MaTepuana. [ljis yCHemHoro OCBOSHHs JUCHUIUIMHBI CTyJIEHTaM
HEO0OXOUMO OBJa/IeTh HABBIKAMH MPOBEACHUS MMOMCKAa HEOOXOIUMOM HayuyHOH HMH(pOpMAIHU B
dongax 6ubmmoreku. s 3aKperieHHs MOJyYSHHBIX TEOPETUYSCKUX 3HAHWHA U MPAKTUIECKUX
HABBIKOB U C IIEJIbI0 MPo(ecCHOHANbHON OPHUEHTALIUU MTPETYyCMOTPEHBI CEMHUHAPBI-DKCKYPCUU Ha
NPEINPUATHIX TOPOJIA.

[Ipu BBITIONIHEHUY J1A0OPATOPHBIX PaObOT M BO BPEMS CAMOCTOSITETLHOM pabOThI CTYICHTHI
OPOBOIAT Pa300p MPAKTHYECKHX 3aJad KaK CaMOCTOSATENBHO, TaK M PEIIAloT MPOoOJIEMHBIE
CUTYallMU B COCTaBE MaJIbIX FPYIII.

JUisi MHBAIMIOB W JIAI C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI PEATH3YIOTCS
WHAMBHUAYyallbHbIE  00pa3oBaTelbHBIE  TEXHOJIOTUH, KOTOpbIE  TO3BOJSIOT  IMOJHOCTHIO
WH/IMBUIYAJIM3UPOBATh COACP)KaHUE, METOJAbl W TEeMIIbl Y4eOHOH JAeATeNbHOCTH WHBAIUAA,
BHOCHTH BOBPEMS HEOOXOJUMBIE KOPPEKTUBBI, KaK B IESATEIbHOCTh CTYACHTA-UHBAIUAA, TaK U B
JeSITeIbHOCTD MPETIoIaBaTelsl.

Jlig Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/0POBbSI IIPEIyCMOTpPEHA OpTaHU3alUs
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOM TTOYTHI.

Cemectp Bun 3ansTuit Hcrnonb3yemple HHTEPAKTUBHBIE Komnuectso
o0pa3oBaTesbHbIE TEXHOIOTUU 4acoB
5 TP Bbecenpl, pa3bop curyauuii, pazoop TBOPUYECKHX 18
3a/laHui, paboTa B MaJIbIX Ipynmnax
Hmoeo 18

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalmu.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIero KOHTPOJIS.

4.1.1 TlpumepHbIil mepedyeHb BOIPOCOB, OOCYKJIAEMbIX MPHU 3alUTax J1a00paTOPHBIX
paboT, W IS MOATOTOBKM K KOJUIOKBUYMY Mo paszaeny «lloTeHImoMeTpruueckue MeTOmAbl
aHaJIM3a U UCCIIEJOBaHU»:

1.Knaccudukarus 21eKTpOXUMHUYECKUX METO/I0B aHaN3a.

2. llonsATHe O mOMYNpOHUIIAEMOM MeMOpaHe Kak BaKHEHIeH COCTaBHOM dYacTu
MOHCEJIEKTUBHOTO 3JieKTpoja. [IpnunHbl Bo3HUKHOBEHUS 11D ()y3MOHHOTO MOTEHIIKANA.

3.O7eKTpo bl CPABHEHUS, UX XapAaKTEPUCTHKH U 0cOOEHHOCTH npuMeHeHus B DXMA.

4. OcnoBuble xapaktepuctukun HMCD. CnocoOwsl ompeneneHus Ko3(QPHUIEHTOB
cenexktuBHocTH MCO. Onpenenenue npeaena oOHapyKeHHUs.

5. Knaccudpukamus UCD. Xapakrepuctuka nepsuunbix MCO. Xapakrepuctuka UCD ¢
KUIKMMH ~ MeMOpaHamu.  XapakTepUCTHKa  CEHCHUOWIM3HPOBAHHBIX  HMOHOCENEKTHUBHBIX
AIIEKTPO/IOB (Ta304yBCTBUTEIBHBIX, (PEpMEHTATUBHBIX). DTOPUA-CEIEKTUBHBIM 3JIEKTPOA, €ro
0COOEHHOCTH U IPUMEHEHHE.




6. TexHuka skcriepuMenTa npu padore ¢ UCD. DakTophl, BIUAIONINE HA MPABUIBLHOCTD
onpeaeeHui npu ucnoibzoBanuu MCH.
7. IlorpemHoCcTs HOHOMETPUUCEKHUX OIPEICICHUN.

4.1.2 TlpuMepHbIil mepedyeHb BOIPOCOB, OOCYKIAEMBIX TPHU 3alIUTax JTa00OpaTOPHBIX
paboT, M AJA MOATOTOBKM K KOJUIOKBUYMY IO pasfeny «BoibTammepoMeTpudeckue MeTO]Ibl
UCCIIEJOBaHUS

OOmume Bompocel. [lonstue o nossgpusanuu.  KoHLEHTpanuoHHas MOJIpU3ALUAL.
CpolicTBa mnpenenbHoro Ttoka. llepenanpspkenue BwlaeneHus Boaopoaa. Ilonstue o Toke
oOMeHa. BbiBoj ypaBHeHMs mosspu3aluu. BennuumHa mnoTeHLMana IOJYBOJIHBI JUISL Cllydas
CMEILIaHHOM MOJIAPU3ALIUH.

Krnaccudaeckas nmonsiporpadus. Odmue nonoxenus. Ypasaenue MinpkoBuya.
PaznoBuaHOCTH MONsiporpaguyeckoro Mmeroa. [IpunosxeHus moasporpapuueckoro MeToaa
(onpezneneHye YKUCIa AIEKTPOHOB, IPUHUMAOIIUX yYacTHE B MPOLIECCE BOCCTAHOBIICHUS -
OKHCJICHHS BELIECTBA HA MIEKTPOJIEC; U3YUEHUE KOMIUIEKCHBIX COEMHEHNUI; U3YYECHUE SBICHUS
TAyTOMETPUU; U3yYCHHE CTPYKTYPbI COETMHEHU).

CoBpeMeHHbIE BapUAHThI BOJbTAMIEPOMETPUN — CUHYCOMIabHAasl, IEPEMEHHOTOKOBAS,
umnynbcHasi. OcoO0eHHOCTH (POPMUPOBAHMSI AHAIUTHYECKOTO CUTHAA.

Amnepomerpuueckoe TuTpoBaHue. [IpmHnmn meronma. Kpusbie aMIiiepomMeTpuuecKoro
TUTpOBaHuA. VI3MEeHeHne X0a KPUBBIX TUTPOBAHUS B 3aBUCHUMOCTH OT XapakTepa IPOTEKaHUs
npoueccoB. PeareHTsl B aMnepoMeTpuueckoM TUTpoBaHUU. [IpruMeHeHne TBepAbIX IEKTPOI0B.
[TpunoxeHne aMIepoMeTpUYECKOr0 METO1A.

ABromaruszanus metoga BA.

TUIbl UHAMKATOPHBIX 3JIEKTPOOB, UCIOJIB3YEMBIX B BOJbTAMIEPOMETPUN
OcobeHHOCTH — TPOOOMOATOTOBKM  OOBEKTOB  OKpYXKAlOIIEeH cpembl Juisd  IeJiei

BOJIbTAMIIEPOMETPUYECKOT0 AHAIN3A.

Kpumepuu evicmasnenus oyeHox npu nposeoeHuu Koulokeuyma.:

oyeHka «omauuyHoy. TIIyOOKHE HCUEPNBIBAIONIME 3HAHUS BCEro MPOTrPaMMHOIO
MaTepuaia, JIOTUYECKH II0CIIE0BATEIbHbIE, MOJIHBIE, NPABUIbHBIE U KOHKPETHBIE OTBETHI Ha
BONPOCHl HK3aMEHAIIMOHHOTO Ouiera M JONOJHHUTEIbHbIE BOIPOCHI; MHCIOIb30BaHUE B
HEoOXOaUMOW Mepe B OTBETaX TEPMHUHOJIOTMM JUCLUUIUIMHBI, TPEACTaBIEHHOW B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUSIX U JOMOJIHUTENBHOMN JINTEPATYPE;

oyeHka «xopowioy. TBEPABIE W JIOCTATOYHO IIOJHBIE 3HAHMUS BCETO IMPOTPAMMHOIO
MaTepuaia, ocjae0BaTeIbHble, IPAaBUIbHbIC, KOHKPETHBIE OTBETHI HA MOCTABJIEHHbBIE BOIIPOCHI
py CBOOOTHOM pearupoBaHUU Ha 3aMEUaHUs 110 OT/IEIbHBIM BOIIPOCAM;

OYeHKa «y00611emeopumenbHoy. 3HaH|ue U TOHUMaHUEe OCHOBHBIX BOIIPOCOB IPOTrPAMMBI,
HaJIMYMe HEeCYLIECTBEHHBIX OmMO0K (He 6osee 50%) mpu HECOCOOHOCTH UX CAMOCTOSITEIbHON
KOPPEKTUPOBKH;

OYeHKa «Hey0081emseopumenbHo»; HETOHUMaHHE CYIIHOCTH H3JIaraéMblX BOIPOCOB,
rpyOble CYIIECTBEHHbIE OIIMOKM B OTBETE€, HEYBEpPEHHbIE U HETOYHbIE OTBETHl Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI IIPETIOaBaTesIsl.

4.1.3 PacuerHple 3amaHus (TBOpUeckas pabora) mo Teme «CrocoObl pacuera
KOHIIEHTPAIlUU B MOTEHIIMOMETPUUYECKOM aHaiu3ey. [Ipu BBIMOIHEHUH TBOPUYECKOTO 3a/laHus
CTYACHTHEI, HCIIOJIB3YA SKCIICPUMCHTAJIBHBIC  JTAHHBIC, IMOJIYYCHHBIC IIPpU BBITIOJTHCHU N
1ab0opaTOpHBIX paboT, COCTABISIOT PacCUeTHBIC 3aJa4H U MIPUBOJISAT CIIOCOOBI HX PELICHUS.

Kpumepuu oyenku pacuemnozo saoanus:



OYeHKA «3aumeHo». CTYIEHT BIIAZICET TEOPETUYCCKHMMHU 3HAaHUSAMH 110 pasfesiamMm
JTUCITUTIMHBI, BO3MOXKHO, JOMYCKAET He3HAYUTENIbHBIE OMIMOKH; yMEeT MPaBUIBHO BHIOUpATh U
UCTOJIb30BaTh  Pa3JIMYHbIE CIIOCOOBI pacyeTa KOHLEHTpAIlMM KOMIIOHEHTa, o0yiagaer
MPAKTUYECKUMH HABBIKAMU TIPOBEACHHS SKCIIEPUMEHTOB,

OYeHKa «He 3aumeHOoy»: MaTepuaj HE YCBOEGH BOBCE HJIM YCBOEH YaCTHYHO, CTYIEHT
3aTPYIHSAETCS MPOBECTH BBIOOP CIIOCO0a pacueTa KOHIICHTPAIMH, MTOKA3bIBaCT OrPaHUYCHHBIN
00beM 3HAHHWI NPOrPAMMHOTO MarepHajia, HE IOKa3blBaeT HABBIKOB SKCIICPHMEHTAILHOU
paboTHI.

4.2 ®oH OLIEHOYHBIX CPEACTB VISl MPOBEAeHUA NMPOMEKYTOUYHOM aTTeCTAIUN.

IlepeueHp BONPOCOB K 3K3aMEHY 110 JUCLUIUINHE!

1.Kiaccudukanus 31eKTpOXUMUYECKUX METO0B aHAIIM3A.

2. llonsATHe O MOMYNpOHHUIIAEMOW MeMOpaHe Kak BaKHEHIIEH COCTaBHOW dYacTH
MOHCETIEKTUBHOTO 3JeKTpoa. [IpudnHbl BO3SHUKHOBEHUS AU} PY3MOHHOTO MOTEHIIMATA.

3.DeKTpO/Ibl CPABHEHUS, X XapPAKTEPUCTHUKUA U OCOOEHHOCTH puMeHeHus: B DXMA.

4. OcnoBuble xapaktepuctuku HMCD. CnocoOwsl ompeneneHus Ko3(QPHUIHMEHTOB
cesnektuBHocT CD. Onpenenenue npenena oOHapyKeHUs.

5. Knaccudpukamus UCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCO ¢
KUJAKUMU ~ MeMOpaHamMu.  XapakTEepUCTUKA  CEHCHUOMJIM3UPOBAHHBIX  HMOHOCEJIEKTHUBHBIX
AEKTPOAOB. (Tra304yBCTBUTENBHBIX, (pepMeHTATUBHBIX). DTOPUI-CENEKTUBHBIN AIIEKTPOJI, €ro
0COOEHHOCTH U IPUMEHEHHUE.

6. Texnuka skciepumenTa npu padore ¢ UCO. @akTopsl, BAUSIIONIME HA MPAaBUIHHOCTh
ornpezeneHui npu ucnoiab3zosanuu MCH.

7. IlorpeniHocTh HOHOMETPUUCEKUX OINPEACTICHUIA.

8. Murepnperanust pe3yabTaToB MOTEHIMOMeTpuueckux umsmepenuit ¢ MCD (Meroms
rpagyupoBOYHOrO rpaduka, CTaHAapTHON 100aBKH, MHOTOKPATHBIX 100aBOK).

9. O61mas xapakTepucTHKa METOoa MOTEHIIMOMETpUUYECKOro TuTpoBanus. Meron ['pana B
NOTEHIMOMETPUYECKOM THUTPOBAHMU. Pa3inyHble TUIBI HMHIUKATOPHBIX JJIEKTPOAOB IIPH
MOTEHIIMOMETPUYECKOM TUTPOBAHHUHU.

10. Meron nOTEHIMOMETPUYECKOTO KHUCIOTHO-OCHOBHOIO TUTpOBaHUs. MHIuKaTOpHBIE
AIIEKTPO/IbI, MCIONb3yeMble TNPU MNPOBEACHUM KHCIOTHO-OCHOBHOI'O MOTEHIIMOMETPHUYECKOIO
TuTpoBaHusa. OOmias xapakTepucTHKa CTeKIsiHHOro pH-merpudeckoro snektposa. IlpuunHel
BO3HMKHOBEHHUSl TIOTEHIMalla AaCHUMMETPHM CTeKJIsSHHOro pH-anexTpoga u  crmocoObl  ero
yCTpaHEHHUS.

11. MeToa NOTEHIITMOMETPUYECKOTO OCAAUTEITBHOTO TUHTPOBAHUS.

12. Ponp NOTEHIMOMETPUN B MOHUTOPUHTE€ OKPYKAIOIIEH CPEIbI.

13.ITonsTHE O IONSIpU3ALUN

14. MexaHu3M KOHUEHTPALMOHHOM NOJISPU3ALUH.

15. YpaBHEeHHE KOHIEHTPALIMOHHOMN MOJISIPU3ALIMU JJISI CITy4asi TBEPIOrO AJIEKTPOoAa.

16. CBoiicTBa NpeIeIbHOTO TOKA.

17. YpaBHeHMe KOHLIEHTPALIMOHHON MOJIIPU3ALUH TS cilydasi 00pa3oBaHUs aMajibraM.

18. Teopust kKOHBeKTUBHOHN AU Dy3un.

19. Tlepenanpspkenue. OOmue monoxkeHus. [lepeHanmpspkeHHE BBIIEICHUS BOJOPOJA.
Teopuu, 0OBACHSIONINE BOSHUKHOBEHUE MTEPEHANIPSYKECHNS BBIICIICHUS BOJOPO/IA.

20. Knaccuueckass nonsporpadus. OOmmMii BUI U XapaKTEpUCTHKA BOJIbTAMIIEPHOU
KpUBOH B KJaccMueckoil momsporpaguu. BrusHue mnpomecca BbIIENEHUS KHCIOPOJA,
PacTBOPEHHOI'O B AJIEKTPOJIUTE, HA MOJISIPU3ALMOHHYIO KPUBYIO.

21. Ilpenensubiii Tok Ha PKD. YpaBuenue MnpkoBuya, ero aHajins U IpUMEHEHHUE.

22. ObpaTumMble U HEOOPATUMBIE FTEKTPOAHbBIE MPOIECCHI.

23. Tlonaporpaduueckre MaKCUMYMBI.

24. Ocuunorpaduueckas nmosporpadus.



25. KBaipaTHOBOJIHOBASI IEPEMEHHOTOKOBAs TTOJIIporpadusi.

26. lTHBepCHOHHBIN BOJBTAMIIEPOMETPUYCCKUIN aHATH3.

27. CunycouaaiabHas EPEeMEHHOTOKOBAs MOJsiporpadusi.

28. UmmynbcHas nossiporpadus.

29. InaukaTopHbIE 3JIEKTPO/IbI B BOJIBTAMIIEPOMETPUH.

30. O6ocHOBaHME BBIOOPA STUCHKH B METOJI€ BOJIBTAMIIEPOMETPUH.

31. [Ipumenenue nomsiporpaduu Mpu U3y4eHUH KOMIUIEKCHBIX COCAMHEHUH, CTPYKTYpPbI
OpPraHUYECKUX COCIUHEHUM, SIBICHUS TAyTOMETPUH OPraHUYECKUX COCTUHEHHI.

32. IlpuHUMIIBI aMIIEPOMETPUUYECKOTO TUTPOBAHMUSL.

33. KpuBble aMIepoMEeTPHUUECKOIO TUTPOBAHUS.

34. IlpunoxxeHue mMeTojia aMmrepomerpuieckoro tTutpoanus (onpenenenue [P ocanka,
orpeziesieHue KOHCTAaHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB).

Kpumepuu evicmasnenus oyenox Ha sK3ameHe:

OYeHKa «omauyHo». TIyOOKHE MCUEPNBIBAIOIINE 3HAHHUS BCEr0 MPOrPAMMHOTO
MaTrepuana, JIOTMYECKU MOCIeA0BaTelIbHbIC, MOJIHbIC, NPABUIbHBIE U KOHKPETHBIE OTBETHI Ha
BONPOCHl AK3aMEHAIIMOHHOTO OwujeTa ¢ JOMOJHHUTENbHBIE BOIPOCHI;, HCIOJIB30BAHUE B
HEOOXOOUMOM Mepe B OTBETax TEPMHUHOJOTUU JUCUUIUIMHBI, MPEJICTAaBICHHOW B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUSIX U JOMOJIHUTENBHOMN JINTEPATYPE;

oyeHka «xopouioy»:. TBEpPIbIE M JOCTATOYHO IIOJHBIE 3HAHUS BCErO IPOrPAMMHOIO
MaTepuaia, ocje0BaTeIbHble, IPaBUIbHbIE, KOHKPETHBIE OTBETHI HA MOCTaBJIEHHBIE BOIIPOCHI
IpU CBOOOJJHOM pearupoBaHUU HA 3aMEYaHUs 110 OTAEIBHBIM BOIIPOCaM;

OYeHKa «y0061emeopumenbHoy. 3HaHNE U TIOHUMaHNEe OCHOBHBIX BOIIPOCOB MPOTPAMMBI,
HAJIMYUe HECYIIECTBEHHBIX oMO0K (He 6omee 50%) mpu HECIOCOOHOCTH UX CaMOCTOSTEIbHON
KOPPEKTUPOBKY;

OYeHKa «Hey0081emeopumenbHoy: HETOHUMaHNe CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CylIecTBEHHbIe OLIMOKM B OTBETE, HEYBEPEHHbIE M HETOYHbIE OTBETHl Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI IK3aMEHATOPA.

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0POBBsI BRIOMPAIOTCS C YIETOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIHMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI MIPEIOCTABISIETCS IOTIOTHUTEIEHOE BPeMsI ISl TOJITOTOBKH OTBETA HA DK3aMEHE;

— [IpU TPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPHUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMY,

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pE3yJIbTaTOB OOyUYeHHMs 10 JUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUS PE3yJIbTaTOB OOy4YEHMsS MHBAIUIOB U JHUI] C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) MpeIyCcMaTpUBaeT IPeIOCTaBICHUE
uHpopMmanuu B (opMax, AZANTUPOBAHHBIX K OTPAaHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CiTyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JU71st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMILIMHBI (MOIYJIst).
5.1 OcHoBHas JiuTEpaTypa:

1 Bbynuukos, I'.K. OCHOBBI COBpPEMEHHOTO 3JEKTPOXMMHYECKOTO aHajau3a: Yueo.
nocobue 1ist crynentoB By3oB / I.K. bBynuukos, B.H. Maiictpenko, M.P. Bscenes. — M.:
«Mup» BUHOM. Jla6oparopus 3nanmii. — 2003. — 592c.

2 DnexkTpoaHanutuieckue meronsl. Teopus u mpaktuka / A.M. Boux u np.; mox
pen. @. onkiy; niep. ¢ anri. noxa pea. B.H. Maiictpenko. — M.: BUHOM. Jlaboparopust
3nanwmii. — 2006. — 326¢.

3 OOBEKTHI OKpYKAIOUIEH Cpeabl U X aHATUTHYCCKUH KOHTPOJIb B 2-X TOMaX / O
pen. T.H. lllexoBnosoii. . — Kpacaomap: Apt- Oduc. — 2007.

4 bymuukoB, ['.K. MoaudunupoBanHbie 37IEKTPOIbl A BOJHTAMIIEPOMETPUHI
B XUMHH, Ouoyornu u MeaunuuHe [OnexktponHwrid pecypc] / I'K. Bymaawmkos, T.A.
Ertiornn, B.H. Mailictpenko. — OnekTpoH. naH. — MockBa : M3aaTenbcTBO
"Jlabopatopus  3manuu", 2015. — 419 c¢. —  Pexum  pocryma:
https://e.lanbook.com/book/90273.

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIUAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMCIOTCSI M3JaHHS B JJICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaubp» n «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1.Kpucruan, I'. Ananuruueckas xumusi: B 2T. T. 2 / I'. Kpucrtunan; nep. ¢ anrir. A.B.
[Napmama u ap. — M.: BUHOM. Jlabopatopus 3Hanuit. — 2009. — 504c.

2. bemoctuH, A.A. [ToreHIImOMETpUS: PU3UKO-XUMUYECKHE OCHOBBI M TPAMEHEHHSI
[DnexkTpoHHBIH pecypc] : yuebd. mocodue — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2015.
— 336 ¢. — Pexxum noctymna: https://e.lanbook.com/book/60646.

3.AHanmuTHUeCcKas XUMHUs: YUeOHUK Ul CTYAEHTOB By30B B 3T. / mox pexn. JI.H.
MockBuHa. — M.: Axanemus. — 2008.

5.3. Illepuoauyeckue u3IaHusl:

Poccuiickue xxypHaibl

1. «KypHan aHanuTHYECKONH XUMUN»

2. «3aBojckas nabopaTtopus. J[uarHocTHKa MaTepruanoBy»
3. «KAHATUTHKA U KOHTPOJIb)

4. Pepepatusnsie xypHaisl (P2KX)

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH
«HTEepHEeT», HEOOXOAMMBIX /151 OCBOCHHS TUCHUILIUHBI (MOLYJIs).

1. Dnextponnsiit kKatanor Hayunoii 6ubnuoreku Kyol'y

2. Komrekmmst xypHanoB wusnatenbcrBa Elsevier ma moprane ScienceDirect, cait
www.sciencedirect.com

3. Scopus - MyTpTHANCIUIUTHNHAPHAS pedepaTHBHAs 0a3a JaHHBIX, CAUT
WWW.SCOpuSs.com

7. MeToauveckne yKazaHusi AJs1 OOyYalOIIMXCH IO OCBOCHMI) IMCHMILIMHBI
(Monmy.Jist).


https://e.lanbook.com/book/60646
http://www.sciencedirect.com/
http://www.scopus.com/

VYcnemHoe OCBOGHHME AMCHUIUIMHBI TIPEIIojaraeT aKTHBHOE, TBOPYECKOE YdacTue
CTYJACHTAa BO BCEX BHJAX AayJWTOPHBIX 3aHITHH, a TaKKE IUITAHOMEPHYIO MOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3ydyeHne QUCHMIUTUHBI CIEIyeT HAYMHATH C MPOopaboTKu pabodell mporpaMmebl, 0codoe
BHUMAaHHCYIEIISS LEISIM U 3a/1a4aM, CTPYKTYPE B COJICPIKaHHIO Kypca.

Paboma ¢ koncnexmom nexyuii

[TpocMOTpUTE KOHCHEKT cpa3y IMOCie 3aHATHIA, OTMEThTE MaTepHall KOHCIIEKTa JICKIIUH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHMs Ui NoHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTPYIHUTEIBLHBIC BOMPOCHI, UCIONB3Yysl PEKOMEHAYEMYIO JINTepaTypy. Eciu camocTosiTeIbHO
HE yIaJloCch pa3o0parbcsi B MaTepuaie, CPopMyIupyHTe BOMIPOCHI U OOPATUTECH 32 TTIOMOIIBIO K
IPEIo/IaBaTeN0 Ha KOHCYJIbTAIlMH W OJIM)KalTIen JISKIINH.

PerynspHo oTBoguTe BpeMmsl JJisi MOBTOPEHUS MPOHJICHHOTO MaTepuaia, MpoBepss CBOU
3HaHUS, YMEHUS ¥ HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamopmnvix pabom

Ha 3ansTum monyumrte y mpernonaBaTelisi rpaduK BBITOJHEHHS JIAOOPATOPHBIX PadoOT.
O63aBeauTech BCEM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHUEM.

Ilepen mocemieHueM abOpaTOpUM HM3YYHTE TEOPHIO BOIPOCA, IMPEIIOIAracMoro K
UCCIICIOBAaHUIO, O3HAKOMBTECH C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
MPOTOKOJI IPOBEICHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHE padoThI;

— 3arOTOBKH TaOJHII JIsI 3aIIOTHEHHSI SKCIICPUMEHTATLHBIME TAHHBIMU HAOJIOICHUH;

— ypaBHCHHS XUMHUYCECKUX PEaKIUil PEeBpaICHUIA, KOTOPbIE OYAYT OCYIIECTBICHBI IIPH

BBIIOJIHCHUH YKCIIEPUMEHTA;

— pacyeTHbIie (HOPMYIIBI.

OdopmiteHre 0TYETOB JOJDKHO MPOBOJUTHCS TIOCIIE OKOHYAHUS Pa0OTHI B JIa0OPaTOPUH.

JIsisi TIOATOTOBKM K 3alllUTEe OTYETa CIEAYEeT MPOaHAIU3UPOBATh JKCIIEPUMEHTAIBHBIC
PE3YJIBTATHI, COTIOCTABUTH UX C U3BECTHBIMH TEOPETUICCKUMU TIOJIOKEHUSMU WIIA CITPABOYHBIMU
JTaHHBIMU, OOOOMIMTH PE3yabTaThl MCCIEAOBAHWN B BHJE BBIBOJOB IO paboOTe, MOATOTOBHUTH
OTBETHI Ha BOIPOCHI, TPUBOIUMBIC B METOJIMYCCKUX YKA3aHHUSIX K BBITIOJHEHHIO JIAOOPATOPHBIX
pador.

B ocBoeHWW MUCIUTUITMHBI WHBATUIAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTO MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM MO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONIMM MHIWBUIYAIN3AUN OOYUEHHUS U YCTAHOBJICHUIO BOCITHTATEIIEHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOyYaroIIUMCS WHBAIWIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeILHOIO MPOLECca MO0 JUCHUILINHE (MOIYJIIO).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH.

KOHCYJIbTUPOBAaHHE M IpeJBapuUTeNbHAs MpPOBEpKa pabOT MOCPEICTBOM 3IIEKTPOHHOU
MTOYTBHI.

8.2 llepeyennb HEOOXOAMMOT0 MIPOrPAMMHOIO 00ecedeH s .
KOMITBIOTEpPHBIE IPOrpaMMBbl 1 dKkcriepTHbIe cucteMbl — Microsoft Office Professional Plus,
Microsoft Windows, pacuetHasi komnbloTepHas mporpamma «Excely.

8.3 llepevyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
DnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://wwwe.elibrary.ru)/



http://www.elibrary.ru)/

9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi /I OCYLIECTBJICHUS

00pa30BaTeJbLHOIO NMpolecca Mo AUCHUIINHEe (MOILYJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue JUCIHHITIIMHBI

No Bun pabor
(MoOyJIsl) M OCHAIIEHHOCTD
1. JlexunoHHble 3aHsATUSA | JlekMOHHAs ayquTOpus, OCHAIEHHAs MPe3eHTAIMOHHON
TEXHUKOW (TIPOEKTOp, DOKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM obecniedeHueM (I10);
J€MOHCTPALMOHHBIE MaTepHuabl (MOHCeNeKTHBHBIC
9MEKTPOJbl, PA3IMYHOrO THIA BOJIbTAMIEPOMETPUUYECKUE
3eKTpoJIbl) (aya. 425¢)
2. JIaGopaTopHble JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELMAIN3UPOBAHHON
3aHATHS MeOenbio U 1ab0paTOPHBIM OOOPYAOBAHHEM (TEXHUYECKUMH
cpeactBamu OOydeHHMs): aHanu3arop xuakoctu pH-merp-
nonomep JkcnepT-001 u HAOOp MOHCENEKTUBHBIX IEKTPOJIOB;
pH-meTp-uonomep  Okorect-120; MarHuTHbIE  MEIIAJIKU
(manpumeplLekiMS1); Becsl amanurtmueckue BJIP-200, 2
KJIacca TOYHOCTH; BOJIbTaMIIEPOMETpUUYECKUN aHanu3atop BA-
5 ¢ pgaruyukom BDJI; BonbTamMmepoMeTpUUECKUH aHaIu3aTop
OxorecT-BA; anekrtporutkn  Mapku  «Medray, Monenb
111472124 WU apyrue c AHAJIOTUYHBIMH
XapakTtepucTukamu.(aya.252c, 242c)
3. ['pyninoBsie Aynutopus (KaOWHET), OCHAIICHHAas MeOeblo, JTOCKOU
(MHAMBUAYATbHBIC) MenoBoii (ayn.242c, 252c¢)
KOHCYJIbTaIlH
4. Texymuii  KoHTponib, | Ayautopus (kaOWHET), OCHalIleHHass MeOenblo, JIOCKOH
MPOMEKYTOUHAS MenoBo# (ayn.242c, 252¢)
aTTecTanus
5. CamocrosTenbHas Kabuner 1 camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetn «/HTEpHET», NMPOrpaMMON 3KPaHHOTO YBEIWYEHUSA U
00€CIeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCUTETA.




