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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B cootBerctBun ¢ OOII nanpasnenus 04.03. 01 — XumMus 1eab OCBOCHHS TUCHUILTAHBI
COCTOMT B O3HAKOMJIEHHE C COCTOSHMEM U aKTyaJbHBIMH  3aJjauaMd  Pa3BUTHUS
ANEKTPOXMMUYECKHX METOJOB aHaJM3a U UCCIEJOBAHMS KaK OCHOBHBIX JJIEMEHTOB
COBPEMEHHOT0 (PU3UKO-XUMUYECKOTO aHaIn3a

1.2 3agaun AUCHMUILINHEL,

— PacKpbITh TEOPETUYECKHE U METOJI0JIOTUUYECKNE OCHOBBI JUCLIUILIMHBI,

— omMpasch Ha 3HAHMs, TIOJyYeHHbIE B Kypcax I10 OCHOBHBIM JUCIMILIMHAM
(aHANMUTHYECKON XUMHH, PU3NIECKON XUMHH U Jp.), PaCIIUPUTh 3HAHUS CTYJICHTOB B OOJIACTH
XUMHHU ¥ ¢HOpMUPOBATh MPO(PECCHOHATBHBIE KOMIIETECHIINH;

— cdopMHupoOBaTh MPEACTaBICHUS O (OPMHUPOBAHUM AHAIUTHYECKOTO CHUTHAjJa B
Pa3IMYHBIX AJIEKTPOXUMUYECKUX METOJIaX aHaIIn3a,

— OBJIQJICTh MPAKTHYECKUMH HABBIKAMU TTOTEHIIMOMETPHUYECKUX METOAOB HCCIIECIOBAHNUSA,

—  OBJAIeTh  MPAKTHUYECKUMH  HAaBBIKAMH  BOJIFTAMIIEPOMETPUYECKHX  METOJIOB
UCCIICIOBaHMUS.

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

Juctummmaa b1.B.JIB 08.02 «IloreHnuoMeTpusi U BOJIBTAMIEPOMETPHUS» BXOIUT B
BApUMATUBHYI0O 4YacTh bioka 1 nucuumimH y4eOHOTrO IUIaHAa TOJATOTOBKH OakajlaBpoOB I10
HanpasneHuto 04.03.01 Xumus, uHGOPMALMOHHO W JIOTHYECKH CBs3aHA CO CIEAYIOLUIUMU
JTUCHUIITMHAMU: (PU3NUYecKas XUMUSI, aHATTUTUYECKAsE XUMUS, PUKIIATHON XUMUYECKUI aHAIIN3.

OcBoeHHE aHHON AMCHMILTUHBI HEOOXOAMMO KaK MPeAlIeCTBYIONIEE ISl AUCIMILIUH
BApUATUBHOW YaCTH «MeToapl SKOAHAIIUTUYECKOTO KOHTPOJS CYNEePIKOTOKCHUKAHTOBY,
«CoBpeMeHHbIE METO/Ibl AHATMTUYECKON XUMUMY, «MeTOobl pa3feieHrss U KOHIICHTPUPOBAHUS
B aHAJIMTUYECKON XUMHUUY», a TAKXKE psa IPYyrux AUCIUIUIMH MO BHIOOPY BapHATUBHOW 4YacCTH
yueOHOro IjaHa noAroToBKH OakanaBpoB o HanpasieHuo 04.03.01 Xumusi.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYeMbIMH pPe3y/IbTaTaMH 0CBOEHHS 00pPa30BaTeJbHOM NPOrPaMMBblI.

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

No Nunexc Conepxanue B pesynbrare uzyuenust yueOHON AUCIUTUTMHBI
. | KOMICT | KOMICTCHIMH (nmm eé 00yyaroImuecs 10JIKHbI
" | eHnmnm 4acTH) 3HATh yMeThb BJIaJleTh
1. OIIK-1 | cnocobHOCTh TEOPETHUYECKUE | MCIIOIB30BATh | HaBBIKAMH
HCII0/Ib30BaTh 51 3HaHUSA B | IPAaKTUYECKOI0
MOJIyY€HHBbIE 3HaAHMS | METoJl0JIoThYe | objacTu IIPUMCHEHUS
TEOPETUYECKUX OCHOB | CKHE€  OCHOBBI | COBPEMEHHBIX COBPEMEHHBIX
(GyH1aMeHTaJIbHBIX JUCHHUIUIUHEL, | DJIEKTPOXUMUYE | AHATUTHIECKHX
pa3eroB XUMHU IpPH | 3HATH CKHX METOJOB | MCTOJOB K
peuennu HanpaBJICHUA aHannsa JJ1s | aHalIu3y
npodeccnoHaTbHBIX pa3BUTHA HcclIeJOBaHus 00BbEKTOB
3amaq COBPEMEHHBIX | IPOIIECCOB, OKpYKaroIei
DJIEKTPOXUMHUY | IPOTEKAOIMX | CPEIBI
€CKHUX METOIOB | B CIIOXKHBIX
aHaM3a cHCTEMAax 5
KOHTPOJIAL
COZlepKaHuUsA




Ne WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIIMHBI
Ly, | KOMUIET | KOMIETeHIHHI (nmm eé 00yYaromuecs 10JKHbI
SHIUHN 4acTH) 3HATh yMeTh BJIAJIeTh
KOMIIOHEHTOB B
o0BeKTax
OKpY>Karoleu
CpeJibl
2. [K-1 CIIOCOOHOCTB pUpoay U | IPOBECTH BJIAJICTh
BBITIOJTHSATH 0COOEHHOCTHU aHaIIn3 HaBbIKAMU
CTaHIapTHLIC ONECPANMH | hopMUPOBAHUSI | COCTOSTHHS NIPOBE/ICHUS
N Bt o Lot
yi W aHAJIM3a,
pa3INYHbIX IUTEPATYPHBIC | (oo
AIIEKTPOXUMHU- | UCTOYHUKH;
YEeCKUX IPOBECTHU [UTaHIpOBATIHA
MeTOMIax OIICHKY 4 | PKCTIepUMeHTa
aHajau3a BBIOOD 1 MPOBCACHIA
Heobxommoro | HEOOXOIMMBIX
o0opynoBanusi | PactcToB
u
BCIIOMOTaTelb-
HBIX  CPENCTB
TUIs
POBEICHUS
HCCIICIOBaHUIA;
IPOBECTH
BBIOOD,
IPOBEPKY
paboro-
CIIOCOOHOCTH U
a/IanTaIuio
METOJIUKH
aHanuza A
3aJJaHHOTO
oOpasna
2. CTpyKTypa H cojep:KaHue TUCIUTTUHBI.
2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.
Obmass TpyHAOEMKOCTh JTUCHUIUIMHBI cocTaBiser 3 3ad.ed. (108 wacoB), wux
pacripeziesieHue 1o BujiaM paboT MPeICTaBICHO B TaOIHIIE.
Bun yuebnoii paboThl Bcero Cemectpsbl
4acoB (uacer)
S
KonTakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCEro) 54 54 — — —
3aHATHS TEKIIHOHHOTO THIIA 18 18 - - -
JlaGopaTopHble 3aHATHS 36 36 — — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, TPAKTHYECKHE
3aHSATHUA) B - B B B
HNuas koHTaKkTHasi padora
Kontposs 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, IPe3EHTaIMN)
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 | 563
padora
3a4. efl. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThl M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Pa3nensl (TeMbl) TMCHUIUIMHBI, U3y4aeMbl€ B _D CEMECTpe

KomngecTBo yacoB
Bx UT
Ne HaumenoBanue pazaenos (Tem) AyaurTopras 0;211}:;1
Bcero pabora pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
1 OO0m1re BOMpOCH 3JIEKTPOXUMHUYECKUX METOJIOB 3 9 1
WCCJICTIOBAHMI U aHAJIN3a
5 [ToTeHIMOMETpUYECKHE METOIbI aHATIN3A U 28 | 4 20 4
MCCIICTOBAHMSI
3 CrniocoOsI pacueTa KOHIIEHTPAIUH B 8 9 4 9
MOTEHIIMOMETPUIECKOM aHAIIN3e
OO111e BONpOoCHl BOIBTaMIEPOMETPUH.
4. |Knaccuduxaius MHIMKATOPHBIX AJIEKTPOJIOB, 4 2 2
IPUMEHSIEMbIX B BOJbTaAMIIEPOMETPHH
5.  |Knaccuueckas nomsiporpadust 6 4 2
6. |CoBpeMeHHbIE BApHAHTHI BOJIBTAMIIEPOMETPUHI 9 2 4 3
7 [TpakTH4eckue acTeKThl BOJIBTaMIIEPOMETPUIECKOTO 12 | 2 3 9
aHaim3a
Hmoeo no oucyuniune: 70 | 18 36 16

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

2.3 Conep:xanue pa3ieoB (TeM) TUCHUTIAHBI:
2.3.1 3aHATHA JIEKIMOHHOT0 THIIA.

dopma
HaumenoBanue pasnena
No (Tembl) Copepxanue pazzena (TeMbl) TEKYIIETOo
KOHTPOJIS
1 2 3 4
1.|006mme BOMpoCkI|O01IMe BOMPOCH! AIEKTPOXUMUYECKUX METOO0B YO
AIEKTPOXUMHUYECKIX ucCleioBaHMsT W aHanm3a.  Kiraccudukarms

METOJO0B HMCCICOOBAaHUA H
aHaJInu3a

SJICKTPOXUMHNYCCKUX METOJ0OB aHaJIn3a.




|IToTeHIMOMETpHUYECKHE
METOAbI aHaJIn3a nu
HUCCIIEIOBAHHUS

HNonomeTtpust (mpsiMast MIOTEHIIUOMETPHS ).
OcHoBHbIe nosioxkeHust reopun UCO.
Knaccudukamus MCD. Teopus meMOpaHHBIX
notreHuuanos UC3. OcHOBHbIE XapaKTEPUCTUKU
NCO. ITorenuuomerpuueckue usmenenus ¢ MCH.
TexHuka skciepuMenTa. GakTOpsl, BIUAIOLIIUE HA
MPaBUIBHOCTH onpenenenuid. [lorpemnocts
MOHOMETPHUUYECKUX onpenenacHui. Poib
noreHuromeTpuu ¢ UCD B MOHUTOPUHTE
00BEKTOB OKPYKAIOILEH CPEIBI.
[Torenuuomerpuyeckoe  TuUTpoBanue. OOmume
OpuHUMIBL  MeToga.  Merogq  I'pana B
MOTEHLIMOMETPUYECKOM  TUTPOBAaHUU.  THUIIBI
UHAUKATOPHBIX  DJIEKTPOJIOB. Ocobennoctu
CTEKJISTHHOTO 371ekTpoaa. KpaTkuii 0030p MeTo10B
[OTEHLIMOMETPUYECKOTO TUTPOBAHUS (KHUCIOTHO-
OCHOBHOTO, OCXKICHHUS, OKUCJICHUS-
BOCCTAHOBJIEHMsI, KOMILJIEKCOOOpa30BaHusl).

.|Crioco0b1 pacueta
KOHIICHTPALIUU B
MOTEHIIMOMETPUIECKOM
aHayuze

CrniocoOsI pacueta KOHIEHTPAIlUU B
MOTEHIIMOMETPUH:  CHOCO0  TPagynpOBOYHOTO
rpaduka; crmocoObl  CTaHAAPTHOM  JTO0OABKH
(omHOH, IBOWHOW, MHOTOKpPATHBIX); CHOCOO
pa3baBieHus U ap.

P3

|O6mue BOIIPOCHI
BOJIbTAMIIEPOMETPHH.

O6mue Bompocsl. IlonsTne o mnoaApU3ALUU.
Konuenrpauuonnas mnomspuzanus. CpolicTBa
npenensHoro Toka. IlepeHanpsikeHue BBIICICHUS
Bojgopona. [lonstme o Toke oOmeHa. BwiBon
ypaBHEHUs NOJsApu3anuy. BenmnunHa noreHuuana
HOJTYBOJIHBI TSt ciryyast CMEUIaHHON
HOJISIPU3ALINH.

. Kmaccuueckas
noJsiporpadus

Krnaccuueckast monsiporpadus.

OO6ume mnonoxeHus. YpaBHeHue WibkoBuya.
PasHoBugHOCTH moONsIporpaMueckoro MeToja.
[Tpunoxenus  monsiporpadguyeckoro  Merona
(ompeneneHue yucia 3MeKTPOHOB, MPUHUMAIOIINX
y4acTHE B IIPOLIECCE BOCCTAHOBJICHUA-OKUCICHUS
BEIL[ECTBA HA DJIEKTPOJEC; U3yUYECHHUE KOMILJIEKCHBIX
COCIMHECHUHN; W3Yy4ECHHE SBIICHHUS TayTOMETPHUH,
M3YYEHUE CTPYKTYPbl COEAMHEHUH).

.|CoBpeMeHHbIE BapHaHThI
BOJIbTAMIIEPOMETPHH.

CoBpeMeHHbIE BapHaHThl BOJIBTAMIIEPOMETPUH —
CUHYCOUAJIbHAS, MIEPEMEHHOTOKOBAS,
umnynbcHas.  OcobeHHocTH  (OPMHUPOBaAHUSA
AQHAJIUTUYECKOTO CUTHAJa. AMIEPOMETPHUYECKOE
tutpoBanue. Ilpunnun  meroma.  Kpusble
aMIEpOMETPUYECKOr0 TUTpoBaHMs. M3meHeHue
X0Ja KpHMBBIX THUTPOBAHHUSA B 3aBUCHUMOCTH OT
XapakTepa NpoTeKaHus mpoueccoB. PeareHTsl B
aMIIEPOMETPUYECKOM TUTpoBaHuu. I[IpumeHeHue
TBEPIBIX AIIEKTPOJIOB. IIpunoxenne
aMIEPOMETPUYECKOTO METOAA.

|IIpakTueckue ACITEKThI
BOJIbTaMIIEPOMETPUYECKOTO

ABtoMaru3anus Mmertoga BA.
TuIb HTHANKATOPHBIX JIEKTPOJIOB,




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

2.3.2 3aHsATHS CEMHUHAPCKOIO THUIIA.

®dopma
HaunmenoBanue .
Ne Temaruka NpakTUYECKUX 3aHATHH (CEMUHApPOB) TEKYILEro
paznena (Tembl)
KOHTPOJIsSI
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 MCD. Otyer no JIP

2. |[loTeHIMOMETpUYECKOE OINpenesicHre Ccyabhar-uoHoB B Bogax ¢ Pb-| Order mo JIP
CEJICKTUBHBIM 3JICKTPOJIOM

3. |[lorenunomeTrpuueckoe ompeaeneHue Gropua-uoHoB B 3yOHoU macte c| Oruer mo JIP
MOMOIIBIO (PTOPHI-CENEKTUBHOTO AJIEKTPO/Ia

4. |MonomeTpuueckoe onpeeseHue Kalbliysl B MOJIOKE. Ortuer no JIP

5. |OnpeneneHue  KOHIEHTpAlMd  X-MOHOB  MeTojoM  jgo06aBok ¢ Oruer no JIP
ucnoiibzoBanmeM MCH.

6. |M3ydyeHwe 3aBUCMMOCTH aQHAJIUTUYECKOTO CHUTHajga oT pasnuyHbix| Ortyer no JIP
napameTpoB B metone UBA

7. |IHBepCHOHHO-BOJIBTaMIIEPOMETPUUECKOE OIIpeZicIIEHUE Tsokenbix| Otuer no JIP
METAJUIOB Ha BPAILIAIOIIEMCS] CTEKJIOYIJIEPOJAHOM DJJIEKTPOAE METOJIOM
IpagyUpOBOYHOrO rpaduka

8. |[HBepCHMOHHO-BOJILTAMIIEPOMETPUIECKOE. omnpezaeneHue Tsoxenbix| Otuer no JIP
METaJUIOB Ha BPAILAIOLIEMCS CTEKJIOYIVIEPOJAHOM 3JJIEKTPOJAE METOLO0M
CTaHJapTHOU 0OABKH

9. I/IHBepCI/IOHHO'BOHLT&MHepOMCTpI/I‘IeCKOC OIpCACIICHUC Tsoxenbix| Otuer mmo JIP
MCTAJIJIOB B ITPUPOJHBIX U IMTHCBBIX BOOAAX

3amuTa nabopatopHoii padotsl (JIP), Beimonnenue xypcosoro npoekta (KII), kypcoBoii
pabotel (KP), pacuerHo-rpapuueckoro 3amanusa (PI'3), pacuernoro 3aganus (P3), nHanucanue
pedepara (P), acce (3), komnokBuyM (K), tectuposanue (T), yctHsiii onpoc (YO) u T.4.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
BeinonHeHnue KypcoBbIX paboT HE PEAyCMOTPEHO.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsl CaMOCTOATEIbHON padoThI
o0yyarommxcs Mo JMCHUIIHHE (MOIYJII0)

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

1 2 3




1 |I[IpopaGoTka yueOGHOTO
(TeopeTnyeckoro)
marepuasia

[Mronko 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.

[Mronnko T.I'., Boponoa O.b., Konmuu B.B., Konmmna/lx.H.
WNuBepcuoHHass BOJBTAMIEPOMETPUS B aHAIM3€ MHIIEBBIX
npoaykToB / Kpacuomap: Tunorpadpus OOO «'K AnbTamrokcey,
2015, 190 c.

OOBEKTHI OKpPYXKAIOUIEH Cpelbl U MX aHATTUTHYECKUI KOHTPOIIb B
2-x Tomax / mox pen. T.H. IllexosioBoii. . — Kpacuomap: Apt-
Odwuc. — 2007

Meroanueckue peKOMEHAAIMY K OpraHUu3alyy ayJUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSATENBHOMN) pabOThI CTYIEHTOB:
metoanueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnomap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

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

[ronko T.I'., BoponoBa O.b.,Huxomnaesa H.A., Konmmn B.B.
[loreHunoMeTprUYeCKME  METOJbI B aHalu3e  OOBEKTOB
OKpYXKaromieu CpeIbl / Kpacnonap: W3 narenbcko-
nonurpaduueckuii nentp Kyol'y, 2014, 124 c.

[roniko T.I'., Boponoa O.b., Konmuu B.B., Konmmna/lx.H.
WNHBepcrOHHAs BOJBTAMIIEPOMETPUS B aHAJIM3€ IMILEBHIX
npoayktoB / Kpacuomap: Tunorpapus OO0 «'K Asbrantokey,
2015, 190 c.

OOBEKTHI OKPYXKAIOLIEH Cpeabl U MX aHATTUTHYECKU KOHTPOIb B
2-x Tomax / mox pen. T.H. IllexosmoBoii. . — KpacHomap: Apt-
Oduc. — 2007

Metoauueckue peKOMEHIallui K OpraHu3aluy ayJUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENIbLHOM) pabOThI CTYJIEHTOB:
Metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3za. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM paboThl 00ydaroImUXCs W3

YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUHU:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B leyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3HpPOBaH B 3aBUCUMOCTH OT KOHTHHIE€HTA

o0yJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
B cootBercTBuu ¢ TpeboBanusimu O@I'OC BO peanuzaruss KOMIETEHTHOCTHOTO MOIX0/1a
MpelycMaTPUBAET HCIIOJIb30BAHHE B Y4EOHOM MpOIlecCe aKTUBHBIX M HMHTEPAKTHUBHBIX (POPM

IIPOBE/ICHUS 3aHATHM.




Opranuzanusi HM3y4eHHs Marepuaja Kypca OCYLICCTBISICTCS Ha OCHOBE CHUCTEMHO-
JIeATEIFHOCTHOTO TMOAXO0Ja M IMO3TAITHOTO ()OPMUPOBAHUS YMCTBEHHBIX AeHCTBHH. Jlekunn n
7a0opaToOpHbIe 3aHATUS CHOCOOCTBYIOT (DOPMHPOBAHUIO Yy CTYACHTOB 0a30BbIX 3HAHH,
OCHOBHBIX MBICIUTEIBHBIX OIEPALMid, Pa3BUTUIO JIOTMKH. JIEKIMM HOCAT MOTHBALMOHHO-
NIO3HABATEJIbHBIA XapakTep; J1abopaToOpHbIC 3aHSTHUS SBISIOTCS CAMOCTOSTEIBHBIMH U HMEIOT
npoOJIEMHO-TIONCKOBBII  Xapaktep. [lpu BbINONHEHMM J1A0OPATOPHBIX PabOT pealnu3yeTcs
TBOpUYECKass  JICATENILHOCTh  CTY/ACHTA, pa3BUBACTCS KOMMYHHMKATHBHAas  CHOCOOHOCTB,
pPa3BHBAIOTCSI ~ HABBIKM  apTyMEHTHPOBAHHO  BBIPAXKAaTh CBOM  MBICAIM M HABBIKH
HKCIIEPUMEHTAIBHOMN paboTHI.

Jins moseimeHns 3(pQexkTHBHOCTH Y4eOHOro Mpolecca HCIONB3YIOTCS CIETYIOIINe
00pa3oBaTelIbHbIC TEXHOJIOTHU: MH(HOPMALIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HATIPABJICHHBIC HA
dopMupoBaHHE CHUCTEMBl 3HAHUWH, 3allOMHHAHHE M CBOOOJHOE OICPUPOBAHUE HMH;, METOJ
npoOJIEMHOTO HM3JI0KEHHsT Marepuana. J[Js yCIemHOro OCBOCHHMS IUCHHUIUIMHBI CTYJICHTaM
HEOOXOMMO OBIIAJICTh HaBBIKAMH MPOBEJCHUS ITOMCKAa HEOOXOAMMOW HaydyHOH MH(OpManuu B
dongax 6ubmmoreku. s 3aKperyieHHs MOJyYCHHBIX TEOPETUYECKUX 3HAHWHA U MPAKTUYECKUX
HaBBIKOB U C LIENBI0 TPO(eCCHOHATBHON OPHEHTAUH MTPETYCMOTPEHBI CEMHUHAPHI-OKCKYPCHH Ha
HPEANPUATHSIX TOPOA.

[Tpu BBIMONHEHUHN JTAOOPATOPHBIX PAOOT U BO BPEMsI CAMOCTOSITEIbHON PaOOTHI CTYACHTHI
HIPOBOAAT Pa30Op MPAKTHYECKUX 3aad KaK CaMOCTOSTEIbHO, TaK W PEHIAT HPOOJIEMHBIC
CHUTYaIlH B COCTaBE MaJIbIX TPYIIIL.

JIns MHBAJIMIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI PEaU3YHOTCS
WHIMBHyalIbHbIE ~ 00pa3oBaTeIbHbIE  TEXHOJOTHH, KOTOPHIE  IIO3BOJSIOT  ITOJIHOCTBIO
WHIMBHyJIM3UPOBATh COJCPIKAHUE, METOJAbI W TEMIbl YYEOHOH ESTEIbHOCTH WHBAIHIA,
BHOCHUTBH BOBpEMsI HEOOXOIMMbIE KOPPEKTHBEI, KaK B ICATEIBHOCTh CTY/ICHTAa-MHBAIH/A, TaK U B
JesATeIBHOCTD IPEToJaBaTelIs.

JInst i, ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI IPEIYCMOTPEHA OpraHU3alHs
KOHCYJIBTAIMI C UCTIOJIb30BAaHUEM AJICKTPOHHOMU TTOYTHI.

Cemectp Bun 3ansaTui Hcnonbs3yemple HHTEPAKTUBHBIE Komnyectso
o0pa3oBaTesbHbIE TEXHOIOTHU 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 BOIMPOCOB, OOCYKJIAEMbIX MPHU 3alUTax J1a00paTOPHBIX
paboT, U AnNd MOATOTOBKM K KOJJIOKBUYMY MO pasfeny «lloTeHumomerpudyeckue MeTO/bl
aHaJIN3a U UCCIIEJOBaHUI»:

1.Knaccudukanus 31eKTpOXUMHUYECKUX METO/I0B aHaJu3a.

2. IloHsATHEe O ™OMYNPOHHUIIAEMOM MeMmOpaHe Kak BaKHEWIIeW COCTaBHOM wvacTu
MOHCEJIEKTUBHOTO 3JieKTpoja. [IpnunHbl Bo3HUKHOBEHUS 11D ()y3MOHHOTO MOTEHIIMANA.

3.27eKTpo/Ibl CPAaBHEHUS, UX XapAaKTEPUCTHKH U 0COOEHHOCTH MpuMeHeHHs B OXMA.

4. OcnoBuble xapaktepuctukun HMCD. CnocoOwsl ompeneneHus Ko3(QPHUIMEHTOB
cenexktuBHocTH MCO. Onpenenenue mpeaena oOHapyKeHUs.

5. Knaccudpukamus UCD. Xapakrepuctuka nepsuunbix MCO. Xapakrepuctuka UCD ¢
KUIKMMH ~ MeMOpaHamu.  XapakTepUCTHKa  CEHCHOWJIM3HPOBAHHBIX  HMOHOCEJIEKTHBHBIX
AIIEKTPO/IOB (Ta304yBCTBUTEIBHBIX, (PEPMEHTATUBHBIX). DTOPUA-CEIEKTUBHBIM 3JEKTPOA, €ro
0COOEHHOCTH U IPUMEHEHHE.




6. TexHuka skcriepuMenTa npu padore ¢ MCD. DakTopsl, BIUAIONME Ha MPABUIHHOCTD
onpeaeeHui npu ucnoibzoBanuu MCH.
7. IlorpemHoCcTh HOHOMETPUUCEKHUX ONPEICICHUMN.

4.1.2 TlpuMepHbIil mepedyeHb BOIPOCOB, OOCYKIAEMBIX TPHU 3alIUTax J1a00opaTOPHBIX
paboT, M AJA MOATOTOBKU K KOJUIOKBUYMY IO pasfeny «BoibTamiepoMeTpudeckue MeTO]Ibl
UCCIIEJOBaHUS

OOmume Bompocel. [lonsatue o nossgpusanuu.  KoHUEHTpanuoHHas NOJsApU3aLus.
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 nONsiporpaguyeckoro meroa. [IpunosxxkeHus monasporpapuueckoro MeToaa
(onpezneneHye YKUCIa MIEKTPOHOB, IPUHUMAOIUX YYaCTHE B MPOLIECCE BOCCTAHOBIICHUS -
OKHCJICHHSI BELIECTBA HA HJIEKTPOJIE; N3YUYeHHE KOMIUIEKCHBIX COSIMHEHUI; U3yUeHHE SBICHUS
TAyTOMETPUU; U3YYEHHE CTPYKTYPhI COEIUHEHHIA).

CoBpeMeHHbIE BapUAHThHI BOJbTAMIEPOMETPUN — CUHYCOMIaIbHAs!, IEPEMEHHOTOKOBAs,
umnynbcHasi. OcoO0eHHOCTH (OPMUPOBAHMSI AaHAIUTHYECKOTO CUTHAA.

Amnepomerpudeckoe TutpoBaHue. [IpmHnmn meronma. Kpusblie aMIiiepomMeTpHuecKoro
TUTpOBaHUA. M3MeHeHne X01a KpUBBIX TUTPOBAHMS B 3aBUCHUMOCTU OT XapakTepa INpOTEKaHUs
npoueccoB. PeareHTsl B aMnepoMeTpuieckoM TUTpoBaHUU. [IprMeHeHne TBepbIX 3IEKTPOIOB.
[TpunoxeHne aMrepoMeTpU4eCcKOro MeTo/1a.

ABromaruszanus metoga BA.

TuIbl UHAUKATOPHBIX 3JIEKTPOOB, UCHOJIB3YEMBIX B BOJbTAMIEPOMETPUN
OcobeHHOCTH  TPOOOMOATOTOBKM  OOBEKTOB  OKpYXKAlOIIEeH cpembl Juisd  IeTiei

BOJITAMIIEPOMETPUYECKOT0 AHAIN3A.

Kpumepuu evicmasnenus oyeHox npu npogseoeHuu Kouokeuyma.:

oyeHka «omauuyHoy. TIIyOOKHE HCUEPNBIBAIONIME 3HAHUS BCEro MPOTrPaMMHOIO
MaTepuaia, JIOTUYECKH I10CIIEI0BATEIbHBIE, MOJIHBIE, MPABUIbHBIE U KOHKPETHBIE OTBETHI Ha
BONPOCHl HK3aMEHAIIMOHHOrO Ouiera M JONOJHHUTEIbHBIE BOIPOCHI; MCIOIB30BaHUE B
HEOoOXOaUMOW Mepe B OTBETaX TEPMUHOJIOTUM JUCHUUIUIMHBI, MPEICTaBICHHOW B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUSIX U JOMOJIHUTENBHOMN JINTEPATYPE;

oyeHka «xopowioy. TBEPABIE W JIOCTATOYHO IIOJIHBIE 3HAHUS BCErO0 IPOTPAMMHOIO
MaTepuaia, nocjae0BaTeIbHble, IPaBUIbHbIC, KOHKPETHBIE OTBETHI Ha MOCTABICHHBIE BOIIPOCHI
py CBOOOTHOM pearupoBaHUM Ha 3aMEUaHUs 110 OT/AEIbHBIM BOIIPOCAM;

OYeHKa «y00611emeopumenbHoy. 3HaH|ue U TOHUMaHUEe OCHOBHBIX BOIIPOCOB IPOTrPAMMBI,
HaJIMYMe HEeCYLIECTBEHHBIX OmMOOK (He 6onee 50%) nmpu HECIOCOOHOCTH UX CaMOCTOSITENbHON
KOPPEKTUPOBKH;

OYeHKa «Hey0081emeopumenbHo»; HETOHUMaHWE CYIIHOCTH H3JIaraéMblX BOIIPOCOB,
rpyOble CYIIECTBEHHbIE OIIMOKM B OTBETE€, HEYBEpPEHHbIE W HETOYHbIE OTBEThl Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI IIPETIOaBaTeIsl.

4.1.3 PacuerHpie 3amaHus (TBOpUeckas pabora) mo Teme «CrocoObl pacuera
KOHIIEHTPAIlUU B MOTEHIIMOMETPUUYECKOM aHanu3ey. [Ipu BBIMOTHEHUH TBOPUYECKOTO 3aJlaHus
CTYIACHTEI, HCIIOJIb3Yys SKCIICPUMCHTAJIBHBIC  JITAHHBIC, IOJIYUYCHHBIC IIPH  BBIIIOJHCHHUHU
1ab0paToOpHBIX paboT, COCTABISAIOT PacueTHBIC 33Ja4H U MIPUBOJISAT CIIOCOOBI UX PELICHHUS.

Kpumepuu oyenku pacuemnozo saoanus:



OYeHKA «3aumeHo». CTYIEHT BIIQJCET TEOPETUYCCKMMHU 3HAaHUSAMH 110 pasfesiam
JTUCITUTIMHBI, BO3MOXKHO, JOMYCKAET HE3HAYUTENIbHBIE OMMOKH; yMEeT MPaBUIBLHO BHIOUpATh U
UCTOJIb30BaTh  Pa3JIMYHbIE CIIOCOOBI pacueTa KOHLEHTPAIMM KOMIIOHEHTa, o0Jsajaer
MPAKTUYECKUMH HABBIKAMU TIPOBEACHHS SKCIIEPUMEHTOB,

OYeHKa «He 3aumeHOx»: MaTephaj HE YCBOECH BOBCE HJIM YCBOEH YaCTHYHO, CTYIEHT
3aTPYIHSAETCS MPOBECTH BBIOOP CIIOCO0a pacuera KOHIICHTPAIUH, IMOKA3bIBACT OTPAaHUYCHHBIN
0o0beM 3HAHHWI NPOrPAMMHOTO MarepHaja, HE IOKa3blBaeT HABBIKOB SKCIIEPHMEHTAILHOU
paboTHI.

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEAeHUS MPOMEKYTOUYHOM aTTeCTAIUN.

IlepeueHp BONPOCOB K 3K3aMEHY 110 JUCLUIUINHE!

1.Knaccudukanus 31eKTpOXUMUYECKUX METOI0B aHAIIM3A.

2. llonsATHe O MOMYNpOHUIIAEMOW MeMOpaHe Kak BaKHEHIIeH COCTaBHOW dYacTu
MOHCEJIEKTUBHOTO 3J1eKTpoja. [Ipuunnbl Bo3HUKHOBEHUS TU(()Y3MOHHOTO MOTEHIIHANA.

3.DNeKTpO/Ibl CPAaBHEHUS, HX XaPAKTEPUCTUKHA U OCOOCHHOCTH NMpuMeHeHHsI B D XMA.

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

5. Knaccudpukanus UCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCD ¢
KUAKUMH ~ MeMOpaHamu.  XapakTEepUCTUKA  CEHCUOMIM3UPOBAHHBIX  HMOHOCEJIEKTHUBHBIX
AEKTPOAOB. (Tra304yBCTBUTENBHBIX, (pepMEeHTATUBHBIX). DTOPUI-CENEKTUBHBIN AIIEKTPOJI, €ro
0COOEHHOCTH U IPUMEHEHHUE.

6. Texnuka skciepumenTa npu padore ¢ UCD. @akTopsl, BAUSIONIME Ha MPAaBUIHLHOCTH
ornpezeneHui npu ucnoiab3zosanuu MCH.

7. I[lorpeniHocTh HOHOMETPUUCEKHUX OTNPEACTICHUIA.

8. Murepnperanusi pe3yabTaToB MOTEHIMOMeTpuueckux uzmepenuit ¢ MCD (Merombl
rpagyupoBOYHOrO rpaduka, CTaHAapTHOM 10OABKH, MHOTOKPATHBIX 00ABOK).

9. O61mas xapakTepucTHKa METOa MOTEHIIMOMETpUUYECKOro TuTpoBanus. Meron I'pana B
MOTEHIIMOMETPUYECKOM TUTPOBaHMU. Pa3nuyHble TUNBI HMHIUKATOPHBIX SJIEKTPOAOB IPHU
MOTEHLIMOMETPUYECKOM TUTPOBAHHUU.

10. Meron NOTEHIMOMETPUYECKOIO KHUCIOTHO-OCHOBHOIO TUTpoBaHMs. MHAMKaTOpHBIE
AIIEKTPOJIbI, MCIIOJNb3yeMble TNPU MPOBEACHUM KHCIOTHO-OCHOBHOI'O MOTEHIMOMETPHUYECKOIO
TuTpoBaHusa. OOmias xapakTepucTHKa CTeKIsTHHOro pH-merpuyeckoro snektposaa. IlpuunHel
BO3HMKHOBEHHUS TIOTEHIMalla AaCHUMMETPHM CTeKJIsHHOro pH-anexkTpoga u  crmocoObl  ero
yCTpaHEHHUS.

11. MeTo MOTEHIITMOMETPUYECKOTO OCAAUTEITBHOIO TUHTPOBAHUS.

12. Ponp NOTEHIMOMETPUU B MOHUTOPUHTE€ OKPYXKAOLIEH CPENIbI.

13.ITonsTHE O IONSIpU3ALUN

14. MexaHu3M KOHUEHTPALMOHHOM MOJSPU3ALUH.

15. YpaBHEeHHE KOHUECHTPALIMOHHON MOJISIPU3ALMK I ClIydasi TBEPIOro JIEKTPOa.

16. CoiicTBa peAeIbHOrO TOKA.

17. YpaBHeHME KOHLIEHTPALIMOHHON MOJIIPU3ALUH IS cllydasi 00pa30BaHUs aMajibraM.

18. Teopust kKoOHBeKTUBHOW TubDy3Un.

19. Tlepenanpspkenue. OOmue monoxkeHus. [lepeHanmpspkeHHE BBIIEICHUS BOJOPOJA.
Teopuu, 0OBACHSIONINE BOSHUKHOBEHHUE MTEPEHAPSKECHHS BBIIEIEHUS BOJOPO/IA.

20. Knaccuueckass monsiporpadus. OOmwMii BUI M XapaKTEpUCTHKA BOJIbTAMIIEPHON
KpUBOH B KJaccMueckoil momsporpaguu. BrusHue mnpomecca BbIIENEHUS KHCIOPOJA,
PacTBOPEHHOI'O B AJIEKTPOJIUTE, HA MOJISIPU3ALUOHHYIO KPUBYIO.

21. Ilpenensubiii Tok Ha PKD. YpaBuenue MnpkoBrya, ero aHajin3 U IpUMEHEHHUE.

22. ObpaTumble U HEOOPATUMBIE FITEKTPOAHBIE POIECCHI.

23. Tlonaporpaduueckre MaKCUMYMBI.

24. Ocuunorpaduueckas nmosporpadus.



25. KBaipaTHOBOJIHOBAsI IEPEMEHHOTOKOBAs TTOJIIpOrpadusi.

26. lTHBepCHOHHBIN BOJIbTAMIIEPOMETPUYCCKUIN aHATTH3.

27. CunycouaaabHas EPEeMEHHOTOKOBAs Mosiporpadusi.

28. UmmynbcHas nossiporpadus.

29. lnpukaTopHbIE 3J1€KTPO/Ibl B BOJIBTAMIIEPOMETPHH.

30. O6ocHOBaHME BBIOOPA STUCHKH B METOJI€ BOJIBTAMIIEPOMETPHUH.

31. [Ipumenenue nomsiporpaduu Mpu U3y4eHUH KOMIUIEKCHBIX COSIWHEHHH, CTPYKTYPHI
OpPraHUYECKUX COCIUHEHUM, SIBICHUS TAyTOMETPUH OPraHUYECKUX COCTUHEHHI.

32. IlpuHUMIBl aMIIEPOMETPUYECKOTO TUTPOBAHMUS.

33. KpuBble aMIepoMEeTpHUUECKOIO TUTPOBAHUS.

34. IlpunoxxeHue mMeToja aMmrepomerpudeckoro tTutpoBanus (onpenenenue [P ocanka,
ornpeziesieHue KOHCTAHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB).

Kpumepuu evicmasnenus oyenox Ha sK3ameHe:

OYyeHKa «omauyHo». TIyOOKHE MCUEpNBIBAIOIINE 3HAHUS BCEr0 MPOrPaMMHOIO
MaTrepuana, JIOTMYECKU MOCIeA0BaTelIbHbIC, MOJIHbIC, IPABUIbHBIE U KOHKPETHBIE OTBETHI Ha
BONPOCHl HK3aMEHAIIMOHHOTO OuiieTa ¥ JONOJHUTENbHBIE BOIPOCHI; HCIOJIb30BAaHUE B
HEOOXOOUMOM Mepe B  OTBETax TEPMHUHOJOTUU JUCUUIUIMHBI, MPEICTAaBICHHOW B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUSIX U JOMOJIHUTEIBHOM JINTEPATYPE;

oyeHka «xopouioy»:. TBEPAbIE U JOCTATOYHO IIOJHBIE 3HAHUS BCErO0 IPOrPAMMHOIO
MaTepuaia, ocjeaoBareabHble, IPaBUIbHbIE, KOHKPETHBIE OTBETHI HA MOCTaBJIEHHbBIE BOIIPOCHI
IpU CBOOOJJHOM pearupoBaHUU HA 3aMEYaHUs 110 OTAEIBHBIM BOIIPOCaM;

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

OYEHKAa «HeyO081em8opUumebHoy»: HETOHUMAHUE CYIIHOCTH U3JIaraéMbIX BOIMPOCOB,
rpyOble CyIIECTBEHHBbIE OIIMOKM B OTBETE, HEYBEPEHHbIE M HETOYHbIE OTBETHl Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI IK3aMEHATOPA.

OneHouHble cpencTBa Uil HMHBAJIUAOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBBSI BRIOMPAIOTCS C YI€TOM UX WHAMBHUIYATBHBIX TICUXO()U3NIECKIX OCOOSHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IIPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsl TOJITOTOBKH OTBETA HA DK3aMEHE,

— IIpU MPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JIJISl 00YHAIOIINXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponiennypa ornieHMBaHUs Pe3yJbTaTOB OO0y4YeHMs UHBAJIUAOB M JIHUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO TUCHUIUTMHE (MOJIYJIO) MpeIycMaTpuBaeT IPeIOoCTaBICHUE
uHpopmanuu B (opMax, AZANTUPOBAHHBIX K OTrPAaHMYEHHMSIM HX 3J0POBbS U BOCIPHUATHUS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st JTTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoOM (opme,



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

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

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

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

3 OOBEKThl OKpPY>KAIOLIEH Cpebl U UX aHATUTUYECKUNH KOHTPOJIb B 2-X TOMax / MOJ
pen. T.H. [llexoBuoBoii. . — Kpacuonap: Apt- Oduc. — 2007.

4 bynaukos, ['K. MomudumupoBanHsie 3JIEKTPOALI IS BOJIbTAMIEPOMETPUU
B XMMHH, OWOJIOTHH U MeaunuHe [Dnektponubii pecypc] / I'.K. Byanukos, T.A.
Ertiornn, B.H. Maiictpenko. — OinekTpoH. naH. — MockBa : M3matenbcTBO
"Jlabopatopus  3manuu", 2015. — 419 c¢. —  Pexum  pocryma:
https://e.lanbook.com/book/90273.

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIUAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
37I0POBbSI MMEIOTCA H3JaHUsI B JJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«JIaubp» n «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1.Kpucruan, I'. Ananurnueckas xumusi: B 2T. T. 2 / I'. Kpuctuan; niep. ¢ anri. A.B.
["apmama u ap. — M.: BUHOM. Jlaboparopus 3nanuii. — 2009. — 504c.

2. bemoctun, A.A. [ToreHIImOMeTpus: PU3UKO-XUMUYECKHE OCHOBBI M IPHMEHEHHS
[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.
Mocksuna. — M.: Akagemus. — 2008.

5.3. Illepuoauyeckue u3IaHusl:

Poccuiickue xxypHasbl

1. «KypHan aHanuTHYECKONH XUMUK»

2. «3aBojckas nadopaTopus. JlMarHoCTHKa MaTepUAIOB)
3. «AHaTUTHKA U KOHTPOJIb»

4. PepepatuBnsie xypHaisl (P2KX)

6. Ilepeyenr pecypcoB  HH(POPMALUOHHO-TEIEKOMMYHHKALMOHHOW  CeTH
«AHTepHET», HEOOXOAMMBIX [IJIs1 0CBOEHUS TUCHUIIMHBI (MOTYJI).

1. DnextponHsiit kKaTanor Hayunoii 6ubiamnorexu Kyol'y

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

3. Scopus - MyTeTHANCIUIUTHHAPHAS 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/

YcneuHoe OCBOEHHE AWUCHUILIMHBI TPENNojiaracT akTHBHOE, TBOPYECKOE YydacTue
CTYJICHTa BO BCEX BHIAX AayIWTOPHBIX 3aHITHH, a TaKKE IUIAHOMEPHYIO ITOBCETHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

W3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMbl, 0cob0e
BHUMAaHHCYIEIISAS LEISIM U 3a/1a4aM, CTPYKTYPE B COJICPIKaHHIO Kypca.

Paboma ¢ koncnexmom nexyuii

[TpocMoOTpUTE KOHCHEKT Cpa3y IMOCIe 3aHATHIA, OTMEThTE MaTepHall KOHCIIEKTa JICKIINH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTU OTBETHI Ha
3aTPyIHUTEILHBIC BOMPOCHI, UCTIONB3Yysl PEKOMEHAYEMYIO JIUTepaTypy. Eciu camocTosiTebHO
HE yIaJloch pa3o0parbesi B MaTepuaie, chopMyIUpyHTe BOIIPOCH U 0OPAaTUTECH 32 MOMOIIBIO K
NPEIoIaBaTeII0 Ha KOHCYJIBTAIIMH WM OJIM KAl JISKIINY.

PerynspHo oTBOAMTE BpeMs Ui MOBTOPEHUS MPOMIEHHOTO MaTepHaia, MpOBEpsisi CBOU
3HaHUS, YMEHUS ¥ HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamophuix pabom

Ha 3ansaTum monyumrte y mpernonaBaTelisi rpaduK BBITOIHEHHS JIAOOPATOPHBIX PadoOT.
O63aBeauTeCh BCEM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHHUEM.

Ilepen mocemieHueM aboOpaTOpUM HM3YYHTE TEOPHUIO BONIPOCA, MPEAINOIAraeMoro K
UCCIICIOBAaHUIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
MPOTOKOJI IPOBEICHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJUI] TS 3aMIOJTHEHHUS SKCIIEPUMEHTAIbHBIMH JAHHBIMH HAOJIOICHUH;

— ypaBHCHHS XUMHYCECKUX PEaKIUil PEeBpaLICHUIA, KOTOPbIE OYAYyT OCYIIECTBIICHBI IIPH

BBINTOJIHCHUH YKCIIEPUMEHTA;

— pacueTHble (HOPMYIIbI.

OdopmiteHre 0TYETOB JTOJDKHO TMPOBOJUTHCS TIOCIE OKOHYAHUS paOOTHI B JIAOOPATOPHUH.

Jlsi TIOJATOTOBKM K 3alllUTEe OTYeTa CIIEAYeT MPOaHAIM3HPOBATH IKCIICPHUMEHTAIBHBIC
PE3YJIBTAThI, COTIOCTABUTH UX C U3BECTHBIMHU TEOPETUYCCKUMU TIOJIOKEHUSIMU WIIA CITPABOYHBIMU
JTAHHBIMH, OOOOIIUTH PE3YJIbTAaThl MCCICIOBAHUN B BUJIC BBIBOJOB IO paboTe, MOATOTOBHUTH
OTBETHI Ha BOIIPOCHI, TPUBOJIUMBIC B METOJIMUYECKUAX YKa3aHUSAX K BBITOJHEHUIO J1a00paTOPHBIX
pador.

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

NuauBuayanbHble KOHCYJBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoM,
CHOCOOCTBYIONIMM WHAWBUIYAIN3alUN OOYYEHUS U YCTAHOBJIICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOIH, HCIOIb3yEeMbIX NPH OCYLIECTBICHHH
00pa3oBaTeILHOIO MPOLEcca MO0 AUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

KOHCYJIbTUPOBAaHHE M TpeJBapuTelbHAs MpOBEpKa pabOT MOCPEICTBOM 3JIEKTPOHHOU
MOYTHI.

8.2 llepeyennb HEOOXOAMMOT0 IPOrPAMMHOIO 00ecneyeHusl.
KOMITBIOTEpPHBIE IPOrpaMMbl 1 dKkcriepTHbIe cucteMbl — Microsoft Office Professional Plus,
Microsoft Windows, pacuetHasi kommbloTepHas mporpamma «Excely.

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



http://www.elibrary.ru)/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO NMpoIecca Mo AUCHUIJInHe (MO1YJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue JUCIHHITIIMHBI

No Bun pabor
(MoOyJIsl) M OCHAIIEHHOCTD
1. JlexunoHHble 3aHsATUSA | JlekKMOHHAs ayquTOpUs, OCHAIEHHAs MPe3eHTAIMOHHON
TEXHUKOW (TPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM obecniedeHueM (I10);
J€MOHCTPALMOHHBIE MaTepHuabl (MOHCeNeKTHBHBIE
9MEKTPOJbl, PA3IMYHOrO THIA BOJIbTAMIEPOMETPUUYECKUE
3eKTpoJIbl) (aya. 425¢)
2. JIaGopaTopHble JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELMAIN3UPOBAHHON
3aHATHS MeOenbio U 1ab0paTOPHBIM OOOPYAOBAHHEM (TEXHUYECKUMH
cpeactBamu OOydeHHMs): aHanu3arop xuakoctu pH-metp-
nonomep Ikcnept-001 1 HabOp MOHCENEKTUBHBIX AJIEKTPOJIOB;
pH-meTp-uonomep  Okorect-120; MarHuTHbIE  MEIIAJIKU
(manpumepLekiMS1); Becsl amamurtuuyeckue BJIP-200, 2
KJIacca TOYHOCTH; BOJIbTaMIIEpOMETpUUECKUN aHanu3atop BA-
5 ¢ pgaruukom BDJI; BonbTammepoMeTpUUecKU aHaIu3aTop
OxorecT-BA; anekrtporutku  Mapku  «Medrtay, Monenb
111472124 WU apyrue c AHAJIOTUYHBIMH
XapakTtepucTukamu.(aya.252c, 242c)
3. ['pymninoBsie Aynutopus (KaOWHET), OCHAIICHHAas MeOeblo, JTOCKOU
(MHAMBUAYATbHBIC) MenoBoii (ayn.242c, 252c¢)
KOHCYJIbTaIlH
4, Texymuii  koHTpoOsb, | Aynutopus (KaOuHET), OcCHalleHHass MeOenblo, JOCKOM
MIPOMEKYTOUHAS MenoBo# (ayn.242c, 252¢)
aTTecTaIus
5. CamocrosTenbHas Kabuner 11 camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMITbIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIIOYEHHS K

cetn «/HTEpHET», NPOrpaMMOM JKPAHHOTO YBEIHWYEHUS H
00€CTeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.




