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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBun ¢ OOII nampasnenust 04.03. 01 Xumus 1enp OCBOCHHS TUCHUILIAHBI
COCTOMT B O3HAKOMJIEHHE C COCTOSHMEM U aKTyaJbHBIMH  3aJjauaMd  Pa3BUTHUS
ANEKTPOXMMUYECKHX METOJOB aHalM3a W HUCCICAOBAHUS KAaK OCHOBHBIX JJIEMEHTOB
COBPEMEHHOT0 (PU3UKO-XUMUYECKOTO aHaIn3a

1.2 3agaun AUCHMUILINHEL,
— PacKpbITh TEOPETUYECKHE U METOJI0JIOTUUYECKNE OCHOBBI JUCLIUILIMHBI,
— omMpasch Ha 3HAHWS, TMOJYYEHHBIE B Kypcax II0 OCHOBHBIM JUCHUILUIMHAM
(aHaNMUTUYECKON XUMHH, (PU3NIECKONH XUMHUH U Jp.), PACIIMPHUTh 3HAHUS CTYIEHTOB B 00JacTH
XUMHHU ¥ ¢HOpMUPOBATh MPO(PECCHOHATBHBIE KOMIIETECHIINH;
— cdopMHpOBaTh MPEACTaBICHUS O (OPMHUPOBAHUM AHAIUTHYECKOTO CHUTHAjJa B
Pas3IMYHBIX IEKTPOXUMHUYECKHUX METOaX aHaIu3a,
— OBJIAJIETh PAKTHUYECKUMH HAaBbIKAMH ITOTEHIIHOMETPUYECKUX METOJIOB UCCIICT0BaHMS,
—  OBJAJeTh

HUCCIICAOBAaHUA].

MMPAaKTUICCKUMU HaBbIKaMH BOJBTAMIICPOMETPHUICCKHUX MCTOAOB

1.3 MecTo AucumInHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

Jucrummmaa b1.B.JIB 08.02 «IloreHnmoMeTpuss U BOJIBTAMIIEPOMETPHUS» BXOAUT B
BapHATHBHYIO YacTh bioka | JUCOUIUIMH y4eOHOrO IUIaHA IOATOTOBKH OakajaBpOB I10
HanpasineHuto 04.03.01 Xumus, uHGOPMALMOHHO W JIOTHYECKH CBS3aHA CO CIEAYIOLUIUMU
JTUCHUIIIMHAMU: (PU3UYECKast XUMHUSI, AHATUTUYECKAsT XUMHUSI, TEOPUS U MPAKTUKA XUMUUYECKOTO
aHaju3a.

OcBoeHre MaHHOW AMCIMIUIMHBI HEOOXOJIMMO KakK MpPEAIIECTBYIOIIEE NI JUCIHUILUIMH
BApUATUBHOM YaCTH «MeToapl  IKOAHAIIUTUYECKOTO KOHTPOJS CYNMEePIKOTOKCHKAHTOBY,
«CoBpeMEHHbIE METO/Ibl AHATUTUYECKON XUMHM», «METOoIbl pa3/ieIeHUs] U KOHIIEHTPUPOBAHUS
B aHAJIMTUYECKON XUMHUY», a TAKXKE Psijia APYTUX JUCHUIUIMH MO BHIOOPY BapUaTHBHOM 4acTH
y4eOHOT0 MJIaHa NOAroTOBKU OakanaBpoB 1o HanpasiaeHuio 04.03.01 Xumus.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pPa30BaTeIbHOI MPOrPaMMBblI.

N3yuenune nanHo¥ y4eOHOM TUCHIUILTMHBI HAMPABIEHO Ha (OPMHUPOBAHUE Y O0yUAIOIINXCS
obmenpodeccnonanbHbIx/mpodeccuonanbibix Kommerenwii (OITK/TIK)

No HNunexc Conepxanue B pe3ynbrare u3ydeHus ydaeOHOM JUCIUTUIUHBI
[y | KOMIET | KOMIETEHIHH (nnm e€ o0y4aromuecs: JOIKHbI
" | eHumm YacTH) 3HATh yMeTh BJIA/IeTh
1. OIIK-1 | cnocobHOCTh TEOPETHUYECKUE | MCIIOIB30BATh | HaBBIKAMH
UCIOJIb30BaTh U 3HaHUS B | IIPAaKTHYECKOTO
MIOJIyY€HHBbIE 3HaAHMS | MeToJloJIoThye | objacTu IIPUMEHEHHUSI
TEOPETHYECKUX OCHOB | CKUE€  OCHOBBI | COBPEMEHHBIX | COBPEMEHHBIX
(byH1aMeHTaIbHbBIX JTUCIUIUIAHBI, | AJIEKTPOXUMHUYE | aHatiTHYECKHX
pa3zesoB XUMHUM TIpH | 3HATh CKUX  METOMOB | neto0B K
pelieHnn HAMPABNCHUS | AHANM3A  JUIA | ayapysy
npo¢eCcCHOHATBHBIX pa3BUTHSA UCCIENIOBAHUS | (oo o
3aja4 COBPEMEHHBIX | IIPOLIECCOB, OKpyKAIOMEH
SNICKTPOXUMUY | NPOTEKAIOMIX | o
€CKUX METOJIOB | B CJIOKHBIX
aHanm3a CUCTEMaxX u
KOHTPOJIS
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2. CTpyKTYpa M coiep:KaHue M CUHUIJIMHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI 110 BUAaM padoT.

OOmast TpymO€MKOCTh JUCHUIUIMHBI cocTaBiusier 5 3aud.en. (180 wacoB), wux
pacripeielieHue 10 BUJiaM paboT MPeCTaBICHO B TAOJIHUIIE.
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (uacer)
4 | S5
KonTakTHas padora, B TOM 4ncie:
AyIMTOpHBIE 3aHATHS (BCEro) 110 56 54
3aHATHS JIEKIIMOHHOTO THUIIA 36 18 18 - -
JlaGopaTopHble 3aHATHS 74 38 36 — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, TPAKTHYECKHE
3aHSATHUA) B - B B B
HNuas koHTaKkTHasi padora
Kontposs camocrosarensHoit padotsl (KCP) 4 2 2 — —




ITpomexxyrounas arrectamnus (MKP) 0,5 02 | 0,3

CamocrosiTesbHasi padboTa , B TOM 4HCJIe

KypcoBas pabora

[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 10 4 6 — —
BeInosiHeHe HHIMBUYaIbHBIX 3aaHUH (TIOITOTOBKA 5 9 3 3 B
COOOILIEHUH, IPe3EHTaIMN)

Pedepar — — — — —
IToaroToBKa K TEKymeMy KOHTPOJIIO 14,8 7,8 7 - -
KouTtpoJnb:

IToaroToBKa K 3K3aMeHY — | 35,7

O01mas Tpy10eMKOCTh

180 72 | 108

B TOM YHCJI€ KOHTAKTHasA

Tl 114,5 | 58,2 | 56,3

3ad. eq. 5 2 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThl M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Pa3nensl (TeMbl) TMCIUIUIMHBL, U3y4aeMble B 4 U 5 ceMecTpax

KomnaecTBo yacoB
Breaynut
Ne HanmenoBaHue pa3nenos (Tem) Beero AYS;T(?TI; Had op}il;{
pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
4 cemecTp
1 OO61re BONpoCh! JIEKTPOXUMUYECKHX METOJI0B 35 | 2 15
MCCJICTOBAHMI U aHAJIN3a
5 [ToTeHIIIOMETPUYECKHE METO/IBI aHATTU3A U 493 | 12 30 73
MCCJICIOBAHMUS
3 Cnioco0OsbI pacueTa KOHIICHTPAILIUU B 17 4 8 5
HOTEHIIMOMETPUYECKOM aHAJIN3e
5 cemectp
OO111e BONpOCHI BOIBTaMIEPOMETPUH.
4. |Knaccuduxaius MHIMKATOPHBIX JIEKTPOJIOB, 6 4 2
IPUMEHSIEMbIX B BOJbTaAMIIEPOMETPHH
5.  |Kiaccuueckast momsiporpadust 12 6 6
6. |CoBpemMeHHbIE BApPHAHTHI BOJIbTAMIIEPOMETPUHT 12 4 4 4
7 [TpakTHyeckue acreKkThl BOJIbTaMIEPOMETPUYECKOTO 40 4 32 4
aHaym3a
Hmoeo no oucyuniune: 139,8| 36 74 29,8

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

2.3 Conep:xanue pa3ieoB (TeM) THCHUIIAHBI:
2.3.1 3anaTuda JeKINOHHOT0 THIIA.

®dopma
HanmenoBanue paznena
No (Tembl) Coneprxanne paszaena (TEMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1.|06mue BONpockl|O0IIKME BOMPOCH! 3JIEKTPOXUMHUECKUX METO/I0B YO

SJICKTPOXUMHUYCCKUX

HUCCICOOBaHUA )41 aHaJIM3a. KJ'IaCCI/I(bI/IKaI_II/IH




METOJIOB HCCIIEAOBAHUSI U
aHaiau3a

SJIICKTPOXMMHUYCCKUX METOJ0B aHaIn3a.

. HOTGHHI/IOMCT];)I/ILICCKI/IC
METOABI aHajln3a n
HCCICOOBAHUA

Honomerpust (mipsimasi TOTEHIIUOMETPHS).
OcHoBHbIe nosioxkeHust reopun NCO.
Knaccudukamus MCD. Teopus meMOpaHHBIX
notreHuuanos UC3. OcHOBHbIE XapaKTEPUCTUKHU
NCO. ITorenuuomerpuueckue usmenenus ¢ MCH.
TexHuka skciepuMeHnTa. GakTOpsl, BIUAIOIINE HA
MPaBUIBHOCTH onpenenenuid. [lorpemnocts
MOHOMETPHUUYECKUX onpenenacHui. Poib
noreHuromeTpuu ¢ UCD B MOHUTOPUHTE
00BEKTOB OKPY>KAIOILEH CPEJIBI.
[Torenunomerpuyeckoe TuUTpoBanue. OOmume
OpuUHUMIBL  MeToga.  Merog  I'pana B
MOTEHLIMOMETPUYECKOM  TUTPOBAaHUHU.  TUIBI
UHIUKATOPHBIX  DJIEKTPOJIOB. Ocobennoctu
CTEKJISTHHOTO 371eKkTpoaa. KpaTkuii 0030p MeTo10B
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS (KHUCIOTHO-
OCHOBHOTO, OCaXKICHMUS, OKUCJICHUS-
BOCCTAHOBJIEHMSI, KOMILJIEKCOOOpa30BaHus).

.|Crioco6b1 pacueta
KOHIICHTPALIUH B
MOTEHIIMOMETPUIECKOM
aHayuze

CrniocoOsr pacueta KOHIEHTPAIlUU B
NOTEHIIMOMETPUH:  CHOCO0  TPagynpOBOYHOTO
rpaduka; crmocoObl  CTaHAAPTHOM  J1O0OABKH
(omHO#, [IBOWHOWM, MHOTOKpPATHBIX); CHOCOO
pa3baBieHus U ap.

P3

|O6mue BOIIPOCHI
BOJIbTAMIIEPOMETPHH.

O6mue Bompocsl. IlonsTne o mnoOAIpPU3ALUU.
Konuenrpaumonnas mnonspuzanus. CpolicTBa
npenensHoro Toka. IlepeHanpsikeHue BBIICICHUS
Bojgopona. [lonstme o Toke oOmeHa. BriBon
ypaBHEHUS MOJApU3alnK. BennunHa noreHunana
MOJTYBOJIHBI s ciryyas CMeIlaHHON
HOJISIPU3ALINN.

.| Kmaccuueckas
nosissporpadust

Knaccuueckas nonsporpadusi.

OO6ume mnonoxeHud. YpaBHeHue WibkoBuya.
PazHoBuIHOCTH TmOIsApOrpaduueckoro MeToja.
[Tpunoxenus  moasporpaduyeckoro  Meronaa
(ompeneneHue yucia MEKTPOHOB, MPUHUMAIOIINX
y4acTHE B IIPOLIECCE BOCCTAHOBJICHUA-OKUCICHUS
BELIECTBA HA JJIEKTPOAEC; N3YYEHNE KOMILIEKCHBIX
COCIMHECHUHN; W3Yy4YECHHE SBIICHHUS TayTOMETPUH,
U3YYEHUE CTPYKTYPbl COEAMHEHUN).

.|CoBpeMeHHbIE BapHaHThI
BOJIbTaMIIEPOMETPHH.

CoBpeMeHHbIE BapHaHThl BOJIBTAMIIEPOMETPUHN —
CUHYCOUAJIbHAS, MIEPEMEHHOTOKOBAS,
umnynbcHas.  OcobeHHocTH  (hOPMUPOBAHMSA
AQHAJIUTUYECKOTO CUTHaJa. AMIEPOMETPHUYECKOE
tutpoBanue. Ilpunnun  meroma.  Kpusble
aMIEpPOMETPUYECKOr0 TUTpoBaHMs. M3meHeHue
X0Ja KpHMBBIX THUTPOBAHHUSA B 3aBUCHUMOCTH OT
XapakTepa NpoTeKaHus mpoieccoB. PeareHThl B
aMIIEpPOMETPUYECKOM TUTpoBaHuU. [IpumeHeHue
TBEPIBIX AIIEKTPOJIOB. [Ipunoxenne
aMIEPOMETPUYECKOTO METOAA.




7.|TIpakTHdeckue acmekTreI|ABTOMaTH3anus merona BA. K
BOJIbTAMIIEPOMETPHUUECKOTO| TUITBI MHAUKATOPHBIX 3JEKTPOIOB,
aHajnnsa. HCIIOJIB3YEMBIX B BOJIBTAMIIEPOMETPUU
OcobOeHHOocTH  TIPOOOIIOATOTOBKH  OOBEKTOB
OKpYKaroleun cpelbl st Lejen
BOJIbTAMIIEPOMETPUUECKOT0 aHAJIN3A.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
HanmenoBanue N Popma
Ne TemaTnka npakTHUYECKUX 3aHATUH (CEMHHAPOB) TEKYLIETO
paszena (Tembl) KoHTpOLS
1 2 3 4
1. 3aHATHsI CEMUHAPCKOI'0 TUIA HE NPEAYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
®dopma
Ne HaunmenoBanue 1ab0paTopHBIX padboT TEKYIETro
KOHTPOJISI
1 3 4
1. |Onpenenenne ocHOBHBIX Xapaktepuctuk MCD. JIP
2. |[loreHnmomeTpuvecKkoe ormpelelicHHe Cyab(par-uoHOB B Bojax ¢ Pb- JIP
CEJIEKTUBHBIM JIEKTPOJIOM
3. [lloreHunomerpuueckoe ompeneneHue (GTOpUI-MOHOB B 3yOHOH macre ¢ JIP
OMOIIBIO (PTOPHI-CENEKTUBHOTO AJIEKTPO/Ia
4. |IloreHIIMOMETpPUYECKOE oIpezeyIeHne KOHCTaHT JUCCOLMALuU JIP
dbocdopHOIT KHCITOTHI
5. |MoHomeTrpuyeckoe onpeesieHIe KaablHsl B MOJIOKE. JIP
6. |OmpenencHue  KOHIGHTpAaMd  X-MOHOB  METOJOM  J00aBOK ¢ JIP
ucnosapzoBanuem MCO.
7. |U3ydyeHue 3aBUCMMOCTH aHAJIUTUYECKOTO CHTHalda OT Pa3IUYHbIX JIP
napaMmeTpoB B Metozie IBA
8. |[HBepCHOHHO-BOJIBTAMIIEPOMETPHUIECKOE omnpezeeHue TSDKEIIBIX JIP
METAJIJIOB HAa BPAIIAIOIIEMCS CTEKJIOYIVIEPOJHOM JJIEKTPOAE METOJOM
rpaJyupoBOYHOTO rpaduxa
9. |HBepCHMOHHO-BOJILTAMIIEPOMETPUUECKOE. OIIpe/icIICHUE TSKEIIBIX JIP
METAJIJIOB HAa BpAIIAIOIIEMCs CTEKJIOYTJIEPOJHOM 3JIEKTPOAE METOI0M
CTaHJapTHOMN 100aBKH
10. |IlHBepCHOHHO-BOJIBTAMIIEPOMETPHUECKOE OIIpeZicIIEHUE TSKEIBIX JIP
METAJIJIOB B IPUPOAHBIX U MUTHEBBIX BOAAX
11.|Beibop  pabGoumx  yCIOBUIl  oOmpeneneHuss  JJIEMEHTOB  IpHU JIP
MHOTOKOMIIOHEHTHOM KOHIIEHTPUPOBAHHUU
12. |lHBepCHOHHO-BOJIBTAMIIEPOMETPHUECKOE OIIpe/ie/IEHUE TSKEIBIX JIP
METAJIJIOB B MUIIEBBIX TPOAYKTAX
13. |Onpenenenne  AHTHMOKCHJAHTHOM  AKTUBHOCTH  WHIMBUAYaJIbHBIX JIP
AQHTHOKCHJIAHTOB
14. |lHBepCHOHHO-BOJIBTAMIIEPOMETPHUECKOE OIpe/ie/IEHUE TSKEIBIX JIP

METaJUIOB B MMHINEBBIX MPOIYKTaX (CaMOCTOsITENbHAS paboTa)




3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KIT), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), pacuernoro 3amganus (P3), nanumcanue
pedepara (P), acce (3), komnokBuyM (K), tectupoanue (T), yctabiii onpoc (YO) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHenue KypcoBbIX paboT He MPEayCMOTPEHO.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 Oo0ecnevYeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

Buxg CPC

IlepeyeHp yueOHO-METOUUECKOT0 00eCIeUeH s JUCIIUILIMHEI
110 BBITIOJIHEHHIO CAMOCTOSITEIBHON paboThI

2

3

[IpopaboTtka  y4eOHOTO
(TEeopeTHYeCcKOro)
mMarepuasa

[ronko T.I., Boponosa
H.A.IloTeHIMOMETPUYECKHE CEHCOPbl B AaHAJINW3€ OOBEKTOB
OKpYXKaromieu Cpensl / Kpacunonap, W3narenbcko-
nonurpaduueckuii nenrp Kyol'y, 2017, 167 c.

ronko T.I'., Boponosa O.b.,Hukonaera H.A., Konmun B.B.
[loreHunomMeTpruyecKkue  METOJbl B aHaIu3€e  OOBEKTOB
OKpYXaromieu Cpelibl / Kpacnonap: W3narenscko-
nonurpaduueckuii nentp Kyol'y, 2014, 124 c.

ronko T.I'., Boponosa O.b., Konmun B.B., Konmuna/[>x.H.
WHBepcrOHHAs BOJBTAMIIEPOMETPUS B aHAJIM3€ MMILEBHIX
npoayktoB / Kpacuomap: Tunorpapus OO0 «'K Ajbrantokey,
2015, 190 c.

OOBEKTBl OKpYXKAIOIIEeH Cpeibl U UX aHATUTHUECKU KOHTPOIIb
B 2-x Tomax / mox pea. T.H. lllexormosoii. . — KpacHomap: Apr-
Oduc. — 2007

MeTtoaudeckne peKoMEHAAlNN K OpraHU3aluy ayAUTOPHOHN U
BHEAYJAUTOPHOM (CaMOCTOSTENbHON) pabOThI CTY/IEHTOB:
MeTtoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

O.b,, Huxonaesa

Breimonnenue
VHIUBUYyAJIbHBIX
pacyeTHbIX 3aJaHUN U
MOArOTOBKA K TEKYLIEMY
KOHTPOJIIO

ronko T.I'., Boponosa O.b.,Hukonaesa H.A., Konmnn B.B.
[ToreHnnOMeTpUYECKHE  METOJbI B aHalu3e  OOBEKTOB
OKpYXaromien Cpelbl / Kpacnonap: N3narenscko-
nonurpapuueckuit nentp Kyol'y, 2014, 124 c.

ronko T.I'., Boponosa O.b., Konmun B.B., Konmuna/[x. H.
WHBepcrOHHAs BOJBTAMIIEPOMETPUS B AHAINW3E IHIIEBBIX
npoaykros / Kpacaonap: Tunorpadus OO0 «'K Anbrantokcy,
2015, 190 c.

OOBEKTHI OKpYXKAIOLIEH Cpeabl U UX aHATUTUYECKUNH KOHTPOJIb
B 2-x ToMax / moxa pen. T.H. llexormoroii. . — KpacHomap: Apt-
Oduc. — 2007

MeTtoaudeckne peKoMEeHIalluy K OpraHu3alii ayIuTOPHOHN U
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Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPaHNYEHHBIMI BO3MOKHOCTSIMH 310poBbs (OB3) mpenocrasusiorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JUist i1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O6pa3oBaTe/ibHbIe TEXHOJIOTHH.

B cootBerctBum ¢ tpedboanusmu OI'OC BO peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a
IpeycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpOLIECCe aKTHUBHBIX UM HWHTEPAKTUBHBIX (HOpM
MPOBEJICHUS 3aHATUM.

Opranuzanus U3yd4eHUs MaTepuanga Kypca OCYLIECTBIISIETCS HAa OCHOBE CHUCTEMHO-
JEeSITeTPHOCTHOTO TOAXO0Ja M TOATAIHOTO (POPMUPOBAHMS YMCTBEHHBIX ACUCTBHUM. Jleknumu u
nabopaTOpHble 3aHATUS CHOCOOCTBYIOT (OPMHPOBAHUIO Yy CTYICHTOB 0a30BbIX 3HAHMIA,
OCHOBHBIX MBICIUTENBbHBIX OIEpalii, pa3BUTUIO JIOTMKHU. JIeKuu HOCAT MOTHUBALMOHHO-
IIO3HABATENbHBIM XapakTep; J1abOpaTOpHbIE 3aHATUS SBISAIOTCS CaMOCTOSATENBHBIMU U MMEIOT
po0JIEMHO-TIOUCKOBBIM  xapaktep. Ilpu BeimonHeHuu 1a0OpaTOpHBIX pPadOT pean3yercs
TBOpYECKas  JEATEIbHOCTb  CTYIEHTa, pa3BUBACTCd KOMMYHHUKAaTHUBHas  CIIOCOOHOCTb,
pa3BUBAIOTCS  HaBbIKM  apIryMEHTHUPOBAHHO  BBIp@XAaTb CBOM  MBICAM UM HAaBBIKU
9KCHEPUMEHTAIbHOI paboThI.

Jis moBbimeHuss 3(G(EKTUBHOCTH YYeOHOTO TpOIlecca WCIONB3YIOTCS CIIAYIONNe
o0Opa3oBaTeNbHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HAIIPABJICHHbIE Ha
(dbopMUpOBaHHE CUCTEMBl 3HAHWM, 3allOMHHAHHE U CBOOOJHOE ONEPUPOBAHUE HMH; METO]
npoOJeMHOTO H3JI0KeHHsT MaTepuana. [lJis yCHemHoro OCBOEHMs IUCHUIUIMHBI CTYAEHTaM
HE0OXOUMO OBJa/IeTh HAaBbIKAMH MPOBEACHUS NMOMCKAa HEOOXOIUMOW HaydyHOH MH(pOpMAUHU B
dongax 6ubnuoreku. s 3aKpensieHus MOJyYEHHBIX TEOPETUYECKUX 3HAHUN U MPAaKTHUYECKHX
HaBBIKOB U C I1IJIbIO NMPO(ecCHOHaAIbHON OPUEHTALUU MTPETYyCMOTPEHBI CEMUHAPBI-DKCKYPCUHU Ha
IPEIIPUATHIX TOPOJa.

[Ipu BBITIOJIHEHUY J1AOOPATOPHBIX padOT M BO BPEMS CAMOCTOSITEIbHON pabOThI CTYIEHTBI
OPOBOJAT Pa300p MPAaKTUYECKHX 3aJad KaK CaMOCTOSATENbHO, TaK M PELIaloT MpoOJIeMHBbIe
CUTYallMU B COCTAaBE MaJIbIX TPYIII.

JUid MHBaJIMIOB W JIML C OIPAaHUYEHHBIMU BO3MOXHOCTSMH 370POBbSl PEANU3YIOTCS
WHAMBHUAYyalIbHbIE  00pa3oBaTelbHbIE  TEXHOJIOTHH, KOTOpbIE  MO3BOJIIOT  IMOJIHOCTHIO
UH/IMBUYaJIN3UPOBaTh COZAEp)KaHUE, METOJAbl W TEeMIIbl Y4eOHOH JeATeNbHOCTH WHBANN[A,
BHOCHUTb BOBPEMs HEOOXOAUMbIE KOPPEKTUBBI, KaK B JIEATEIbHOCTh CTYJEHTa-UHBAIUIA, TaK U B
JEATENBHOCTD MPENOIaBaTENs.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsSI IIPETyCMOTpPEHA OpraHU3alus
KOHCYJIbTAIMI C NCIIOJIb30BAHNUEM DJIEKTPOHHOM TOYTHI.



Cemectp Bup 3anstuii Hcnonb3yeMbie MHTEpAaKTUBHBIE KommuectBo
O6paSOBaTeHLHBIe TEXHOJIOTUHU qacoB

Becenpl, pa3bop cutyaumii, pazdop TBOPUECKUX

4 JIP o 22
3aJlaHui, paboTa B MaJIbIX Ipynnax

5 P becenpl, pa3dop curyauuii, pazoop TBOPYECKHX 18
3aJlaHui, paboTa B MaJIbIX Ipynnax

Hmozo 40

4. OneHo4YHbIe CpeACTBA JIsl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTeCTALMH.

4.1 ®oHA OLEHOYHBIX CPEACTB VIS MPOBeCHHUS TEKYIero KOHTPOJIS.

Ipumepnsiii nepeuenv 8oNpocos, 0OCYHCOAeMbIX NPU 3auUMax 1a60pamopHsvix pabom,
U 011 NOO20MOBKU K KOMLOKSUYMYy no pazdeny «llomenyuomempuueckue memoovl aHamuza u
UCCNe008aAHUAY.

1.Knaccudukanus 3neKTpOXUMHUYECKUX METO/I0B aHATN3a.

2. Ilonste o mnodympoHHIIaeMOW MeMOpaHe KakK Ba)KHEWIIeH COCTaBHOW dYacTu
MOHCEJIEKTUBHOTO AIeKTpoAa. I[puunHbl BO3HUKHOBEHUS (D (Py3nOHHOTO MOTEHIIHATIA.

3.DneKTpo/Ibl CPaBHEHU S, UX XaPaKTEPUCTUKU U OCOOCHHOCTH npuMeHeHust B D XMA.

4. OcnoBubeie xapakrepuctukun HMCD. CnocoObl ompeneneHus Kod3(hHUIUEHTOB
cenektuBHocTH CD. Omnpenenenue npeaena 0OHapyKEHUS.

5. Knaccuduxanus MCD. Xapakrepuctuka nepsuunbix CD. Xapakrepuctuka MCO ¢
KUJAKUMH ~ MeMOpaHaMu.  XapakTepUCTUKA  CEHCUOMIM3UPOBAHHBIX  HMOHOCEIEKTUBHBIX
AJIEKTPO/IOB (Ta304yBCTBUTEIbHBIX, (PEPMEHTATUBHBIX). DTOPUA-CEIEKTUBHBIN 3JIEKTPOA, €ro
0COOCHHOCTH U IPUMEHEHHUE.

6. Texnuka skcriepumenTa ipu padore ¢ UCD. DakTopsl, BIUSIONINEC HA MPAaBUIHLHOCTH
onpenenaeHui npu ucnoas3oBanuu UCHO.

7. IlorpemHoCTh HOHOMETPUUCEKHUX ONPEICICHUMN.

IIpumepnwiii nepeuenv  60npocos 07 3awumel 1AOOPAMOPHLIX padom no pazoeny
«Bonvmamnepomempuueckue memoovl AHaIU3a U UCCIE008AHUAY
1. ITonsiTHe O MONSAPU3ALUU IEKTPOIA.
2. MexaHu3M KOHLIEHTPALMOHHOM MOJISIpU3aLINN.
3. YpaBHEHHE KOHUEHTPALMOHHOMN MOJSPU3ALINU JUIs Cydasi TBEpJOTro JIEKTpoa.
4. CBoiicTBa IIPENEIBHOTO TOKA.
5. YpaBHEHHE KOHIICHTPAIIMOHHOM MOJISIPU3ALIMH VIS CITydasi 0Opa30BaHUs aMalibraM.
6. Ilepenanpsukenue. OOmue nosnoxenus. IlepenanpspkeHue BbIIENEHHUS BOJOPOJA.
Teopun, 00bACHAIOIINE BOSHUKHOBEHUE NTEPEHANPSYKEHUS BBIJIEICHUS BOAOPO/IA.
7. Ilpenensusiii Tok Ha PKD. YpaBHenue MibkoBruya, €ro aHanus v NpUMEHEHHE.
8. ObpaTuMble U HEOOPATUMBIE IEKTPOAHBIE POIIECCHI.
9. TUnbl THAMKATOPHBIX JIEKTPOIOB, UCIIOJIb3YEMBIE B BOJIIbTAMIIEPOMETPHH.
10. OOocHoBaHue BbIOOpa SYEHKHM TPU MPOBEIECHUU BOJIBTAMIIEPOMETPHUUECKHUX
VCCIIEJOBAHMSIX.

B paznene «Cnocobwi pacuema xonyenmpayuu 6 nomeHyuoOMempuieckom anaiuzey s
OLICHKHU 3HAHUM, YMEHUI, HaBBIKOB, XapaKTEPU3YIOUINX 3Tarnbl (HOPMHUPOBAHUS KOMIIETEHUIUN B
npoliecce OCBOEHUSI 00pa30BaTeIbHOIN MPOrpaMMBbl, MPETyCMOTPEHO BBIIOJIHEHUE MEOPUECKO20
3aJaHMs, [IEJIBI0 KOTOPOIO SIBJIAETCS HA OCHOBE MOJIYYEHHBIX TEOPETUYECKUX 3HAHUMI MPOBECTH
000CHOBaHHBIN BBIOOD CI10COOa pacueTa KOHLEHTPAIMH ONPEAeIeMOro KOMIIOHEHTa B 00bEKTe
(mo 3amanuio mpenogasartens). [Ipu BeImogHEHUH 3TOr0 BUuAa pabOThl CTYAEHT CaMOCTOSITEIILHO
IIPOBOJUT IIOMCK METOIUKH OIPEIEICHUS KOMIIOHEHTA, IJIaHUPYET JKCIEPUMEHT, I10Jy4aeT




SKCHCPUMCHTAJIbHBIC JAHHBIC U IPOBOAUT PACUCTHI. 3au11/1Ta PE3YIBbTATOB TBOPUYCCKOI'O 3aJaHUA
IPOBOANTCS B TPyMIE B JOpME YCTHOTO JTOKJIA/IA.

IIpumepbr mem meopuecko2o 3a0anus. - OnpeAeracHue GTOPUA-UOHOB B MHUHEPATBbHBIX
BOJIaxX; - ONpEJCNICHNE MEAW B BUHAX; - ONpPEACICHUE KaJbLUSA B MOJCIBHBIX CMECAX METOIO0M
MHOT'OKPaTHBIX JOOABOK.

Kpumepuu evicmasnenus oyeHok npu nposedeHuu mexyujeco KOHMpPOIs YCneeaemocmu —
KOJUIOKGUY M

OYeHKa «OomauyHoy: TIYOOKHWE HCUYEPIBIBAIONINE 3HAHUS MaTepuania, JIOTUYeCKH
MOCIIeI0BAaTeIbHBIC, IIOJIHBIC, TPABWIbHBIE W KOHKPETHBIC OTBETHI HA BOIPOCH OWIIETa;
UCIIOJIb30BaHNE B HEOOXOAUMON Mepe B OTBETaX TEPMHHOJIOTHH JUCIUILUINHBI, TPEICTABICHHON
B PEKOMEH]IyeMbIX YYCOHBIX MOCOOHSIX M JOMOJHUTEIBHOMN JIUTEpaType;

OyeHKa  «xopowio»: TBEPAbIE W  JIOCTaTOYHO IIOJIHBIE 3HAHUS  Marepuaia,
MoCJIeI0BaTEIbHbBIC, IPABIIILHBIC, KOHKPETHBIC OTBETHI HA MTOCTABIICHHBIE BOIIPOCHI, MOT'YT OBITh
JIOTYIIICHBl HECYIIECTBEHHBIE HEIOYEThl B OTBETAX W HE3HAYUTENIbHBIC HAPYIICHHS JIOTUKU
U3JI0KEHUSI MaTepHaa,

OYyeHKa «y0081emeopumenbHoy. 3HaHUE U MOHMMAaHHE OCHOBHBIX MaTepuaia, HaIU4ue
HECYIIECTBEHHBIX OIMOOK (He Oosiee 50%) mpu HECOCOOHOCTH HMX TOCJIEI0BATENILHOTO U
JIOTUYECKOTO U3JI0KEHUS, BBI3BIBACT 3aTPYAHCHIE HCITOJIb30BAHUE TEPMHUHOJIOTHH TUCIUILTAHBI,

OYEeHKA  «HeyO0BIemeopumenbHoy: HENMOHUMAaHNWE CYIIHOCTH BOIPOCOB, TpyObIe
CYIIECTBECHHBIC OIMMOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IHUCHBMEHHOMY H3JI0XKCHHUIO

MarepHaia.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTEeCTAIUM.

[lepeueHp BONPOCOB K 3K3aMEHY IO JUCLUIUINHE:

1. Knaccugukanus 31eKTpOXUMHUYECKUX METOI0B aHaIM3a.

2. llonste o mnoaynmpoHHMLIaeMOM MeMOpaHe KakK BakKHEHIIeH COCTaBHOM 4YacTu
MOHCEJIEKTUBHOTO 31eKTpoAa. I[pnunHbl BO3HUKHOBEHUS AU (Yy3nOHHOrO OTEHIMATIA.

3.D5eKTpo/Ibl CpaBHEHU S, UX XapaKTEPUCTUKU U OCOOEHHOCTH NpuMeHeHust B D XMA.

4. OcHoBHble xapaktepuctukun HMC3D. Cnocobsl ompeneneHuss Kod3(h(HUIUEHTOB
cenexktuBHocTu MUCD. Onpenenenue npejena oOHapyKEHUsI.

5. Knaccuduxauus MCD. Xapakrepuctuka nepsuunbsix MCO. Xapakrepuctuka UCD c
KUJAKUMH ~ MeMOpaHaMu.  XapakTepUCTUKa  CEHCHMOMJIM3UPOBAHHBIX  MOHOCEJIEKTHUBHBIX
ANIEKTPOAOB. (Ta304yBCTBUTENBHBIX, (PEPMEHTATUBHBIX). DTOPHUI-CENEKTUBHBINA IEKTPOA, €ro
0COOEHHOCTH U IPUMEHEHHUE.

6. TexHuka skcriepuMeHnTa npu padore ¢ MCD. dakTopsl, BIUAIONME Ha MPABUIBHOCTD
olnpezesneHui npu ucnoiab3zosanuu MCO.

7. IlorpemHoCTh HOHOMETPUUCEKHUX ONPEIEICHUMN.

8. MHTepmperanus pe3yabTaToOB MOTEHLUUOMETpudyeckux u3mepeHuit ¢ MCD (meronsl
rpalyupoBOYHOTO Tpaduka, CTaHAAPTHON J0OaBKH, MHOTOKPATHBIX I00ABOK).

9. O0u1as xapakTepUCTHKa METo/1a MOTEeHLMOMETprUYecKoro TuTpoanus. Metrox I'pana B
MOTEHLIMOMETPUYECKOM TUTPOBAaHUU. Pa3nnyHble TUNBI HMHIUKATOPHBIX 3JEKTPOAOB IPHU
MOTEHLINOMETPUYECKOM TUTPOBAHHUU.

10. MeTol MOTEHIIMOMETPUYECKOTO KHUCIOTHO-OCHOBHOTO THUTpOBaHUA. HIMKAaTOpHBIE
AIIEKTPO/IbI, MCIIOJIB3YyEMbIE IIPU NPOBEACHUM KHCIOTHO-OCHOBHOTO IOTEHIMOMETPHUYECKOIO
TuTpoBaHusa. OOImas xapakTepucTHKa CTeKJIssHHOro pH-merpuueckoro anekrpona. Ilpuuunsl
BO3HUKHOBEHHUS IMOTEHIMajla aCHUMMETPUU CTEKIsIHHOro pH-anekTpoga #  CrmocoObl  ero
yCTpaHEHHUSI.

11. Meroa NOTEHIIMOMETPUUYECKOTO OCAAUTEIBLHOTO TUTPOBAHHUSI.

12. PoJib NOTEHIIMOMETPUN B MOHUTOPHUHTE OKPYKAKOIIEH CPEBI.

13.IlonsiTHE O MONSIPU3ALUU



14. MexaHu3M KOHUEHTPALMOHHOMN NOJSpU3aLIUH.

15. YpaBHeHHE KOHIEHTPALIMOHHOM MOJISIPU3ALMK JJIsl CITy4das TBEPAOTO JIEKTPOoAa.

16. CoiicTBa npeIeIbHOTO TOKA.

17. YpaBHeHME KOHLIEHTPALIMOHHON MOJISIPU3ALUH TS cllydasi 00pa30BaHUs aMaJibraM.

18. Teopust koHBeKTUBHOU AU Dy3un.

19. Tlepenanpsbkenue. OOmue nojoxkeHus. [lepeHanpspkeHUE BBIICICHHUS BOJOPOJA.
Teopuu, 00BACHSIONINE BOSHUKHOBEHUE MTEPEHANIPSHKEHUS BBIICICHUS BOJOPO/IA.

20. Knaccuueckass momnsiporpadus. OOmuid BUA M XapaKTEPUCTHKA BOJHTAMIICPHOMN
KpUBOH B KJaccM4ecKkoil momsiporpadguu. BrusHue mnpomecca BbIIENIEHUS KHCIOPOJA,
PacTBOPEHHOIO B AJIEKTPOJIUTE, HA MOJISIPU3ALUOHHYIO KPUBYIO.

21. llpenenbusiii Tok Ha PKD. YpaBuenne MnbkoBuya, ero aHaan3 ¥ MpUMEHEHHE.

22. O6paTuMbIe U HEOOPATUMBIE MIEKTPOIHBIC MPOIECCHI.

23. Tonsiporpaduueckrue MaKCUMYyMBI.

24. Ocuunorpaduueckas nojsporpadus.

25. KBasipaTHOBOJIHOBAS IEPEMEHHOTOKOBASI MOJIIPOTrpadusl.

26. THBepCHOHHBIN BOJIbTAMIIEPOMETPHUYCCKUIN aHATH3.

27. CunycouaaabHas IEpEeMEHHOTOKOBAs MOsiporpadusi.

28. UmnynbcHas nomisiporpadus.

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

30. O6ocHOBaHME BBIOOPA SUCHKH B METOJI€ BOJIBTAMIICPOMETPHH.

31. [Ipumenenue nomsiporpaduu MPU U3Yy4EHUN KOMIUIEKCHBIX COCAMHEHHH, CTPYKTYPHI
OpPTaHUYECKUX COCIUHEHU, IBICHUS TAyTOMETPUH OPTaHUYECKUX COCTUHEHHI.

32. IlpuHIMIBI aMIIEPOMETPUYECKOTO TUTPOBAHMUS.

33. KpuBble aMIepoMEeTPpHUYECKOIO TUTPOBAHUS.

34. IlpunoxkeHue MeToJa aMIEpOMETpUYECKOro TUTpoBaHus (omnpenenenue 1P ocanka,
ornpezieNieHue KOHCTAHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB).

KpI/ITepI/II/I OLICHKH IIO0 HpOMeHCYTOqHOﬁ aTTeCTalln
a) BU HpOMeH(YTOqHOﬁ aTTeCTallun — 3a4CT

OYeHKa «3aumeHo»: CTYICHT BJAJeeT TCOPETHYECKHMH 3HAHUSMH II0 BCEM pasJelam
JUCHUITIINHBI, 06J1az[aeT MPAKTUYCCKMMU HABbIKaMU IMMPOBCACHUA OSKCIICPUMCHTOB, BO3MOXKHO,
JO0IMYCKA€T HE3HAYUTCIbHBIC OIHI/I6KI/I, CTYACHT YMECT IPaBUIIBHO OOBICHSITH IIPUYNHBI
IIPOLIECCOB U ABJICHUM, WIUTIOCTPUPYS OTBET IPUMEPAMH.

OYeHKa «He 3aumeHoy». MaTephall He YCBOSH BOBCE WM YCBOSH YaCTHYHO, CTYJICHT
3aTpyaHIETCS MPUBECTH TPUMEPHI MO pa3/esiaM JUCUUILTHHBL, TOKa3blBaeT OrpaHWYCHHBIH
00bEeM 3HaHWH NPOrPAaMMHOIO MaTepHaja, HE II0Ka3bIBacT HABBIKOB OJKCIIEPUMEHTAIBHOM
paboTHI.

6)BI/I,Z[ HpOMe)I(YTO‘IHOﬁ aTTCCTAalluM — 3K3aMCH

Kputepun onieHnBaHus pe3yabTaTOB 00yUEHUS

OrneHka

HeynosnerBopurens | Y 10BAETBOPUTENHHO Xopor1io OTan4HO
HO
2 3 4 5




OTBET OTBET IIOJHBINA, HO | OTBET IIOJHBIM U |OTBET IIOJTHBIHM,
0OHapy>XHBaeT MpU 3TOM JOMYIIEHA | MPaBUIbHBIN Ha |IPaBHJIbHBIM,
HE3HAHHE OCHOBHOIO | CYIIECTBEHHAs OCHOBE M3YYEHHBIX |CAaMOCTOSITEIbHbIN,
coJiepKaHus omuOKa WIM OTBET | TCOPUN, MaTepual |MaTepual HU3JIOKEH B
y4eOHOro MaTrepuasa | HeTOJIHBIMH, H3JI0KEH B |OIIPEACICHHON
HECBS3HbIMN, HE | onpenes€HHON JIOTHYECKOU
MPOSIBJISIFOTCS JIOTHYECKOU MIOCJIEIOBATEIIbHOCTH
YMEHUSlI TPUMEHSTH | MMOCJIEI0BATEIBLHOC |IEMOHCTPUPYETCS
TEOPETHUUECKUE TA, TPUA  ITOM [MHOTOCTOPOHHOCTh
3HAHUS P | IOITYCKAIOTCs MIOJIXOJI0B,
peleHnmn HECYIIECTBEHHBIE  |MHOTOACIEKTHOCTh
MPAKTUYECKUX OImMOKKA B OTBETaxX |00CYKICHUS
pooiem HA TEOPETUYECKHE [TIPOOJIEMBI, yMeHUue
BOIIPOCHI apryMEeHTHUPOBATH
COOCTBEHHYI0  TOYKY
3peHus, HaXOJUTh
MyTH perieHus
IM03HaBaTEIIbHBIX
3aja4.

OneHouHBIC CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0pPOBBSI ITPEJOCTABIISIETCS JOMOTHUTEIIFHOE BpeMsI TSl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMH OCOOCHHOCTSIMH,

— TIpH HEOOXOIUMOCTH ISl O0YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U WHBAJIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOydYeHHs 10 JAWCHUILUIUHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa orneHMBaHUsI Pe3yJbTAaTOB OOyYCHHS WHBAIWIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist AT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3HpPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH y4eOHOH JMTEPATypbl, HEOOXOAUMOIL
JJIs1 OCBOEHMS TN CUUILTUHBI (MOTYJIfA).
5.1 OcHoBHasi 1UTEpaTypa:
1 Bynuukos, I'.K. OCHOBBI COBPEMEHHOTO 3JIEKTPOXHUMHUYECKOTo aHanu3a: Yueb. [Tocobue
st cryaentoB By3oB / K. Bynnukos, B.H. Maiictpenko, M.P. BsceneB. — M.: «Mup»
BUHOM. Jlaboparopus 3nanmit. — 2003. — 592c.



2 DeKkTpoaHaIUTHYECKHe MeToAbl. Teopus u npaktuka / A.M. boua u ap.; mox pex. @.
Hlone1y; mep. ¢ anri. nox pen. B.H. Maiictpenko. — M.: BUHOM. Jla6oparopus 3nanuii. — 2006.
—326¢.

3 Kpuctunan, I Ananutnyeckas xumus: B 21. T. 2 / I'. Kpuctuan; nep. ¢ anrin. A.B.
['apmama u ap. — M.: BUHOM. Jlabopartopus 3nanuii. — 2009. — 504c.

4 OODBEKTHl OKPYXKAIOIIEH Cpeibl U UX AHATUTHYECKUM KOHTPOJb B 2-X TOMax / MOA pef.
T.H. llexoBmoBoii. . — Kpacaomap: Apt- Oduc. — 2007.

5 bynuukos, I'K. MoaudunupoBanusie 371€KTPOJbl il BOJBTAMIEPOMETPUHM B XUMHH,
ouosornu W mMeauiuHe [Onektponubii pecypc] / I'K. bymnukos, I'.A. Estiormn, B.H.
Maiictpenko. — OnekTpoH. n1aH. — Mocksa : M3parensctBo "Jlaboparopust 3Hanuit", 2015. —
419 c. — Pexwum nocryna: https://e.lanbook.com/book/90273.

6 bemoctun, A.A. IloreHnmomerpus: (QHU3MKO-XMMHUYECKHE OCHOBBI M IPHUMEHEHHS
[DnexTpoHHBIH pecypc] : yueb. mocodbue — DnektpoH. gad. — Cankr-IletepOypr : Jlans, 2015.
— 336 ¢. — Pexum noctymna: https://e.lanbook.com/book/60646 .

5.2 JlonotHUTeIbHASI JINTEPAaTypa:
1. Anamutuueckas XxuMus: y4eOHUK [UIsi cTyAeHTOoB By3oB B 31. T. 1 : Metonsl

uneHTuduKanuu u onpeaesnenus Beuiects / moxd pen. JILH. Mockuna. — M.: Akagemus. — 2008.
—575¢.

2. AHaJIMTHYECKAs! XUMHUS: YICOHHK Ui CTYyJeHTOB By30B B 3T. T. 2 : MeTozpl pa3ieicHus
BEIIIECTB M THOpUHBIC MeTO bl aHanu3a / mox pexd. JI.H. MockBuna. — M.: Akanemus. — 2008. —
300c.

3. Hamackun, b.b. Dnexrtpoxumus [DnexkTpoHHBI pecypc] : yueb. mocobme / B.b.
Hamackun, O.A. Ilerpuit, ['.A. Hupauna. — Dnektpon. nan. — Caunkrt-IlerepOypr : Jlans, 2015.
— 672 ¢. — Pexum noctyna: https://e.lanbook.com/book/58166 .

4. Xennel'., Ilonsporpadus u BosbTammepoMeTpusi.  TeopeTHUecKue  OCHOBBI
U aHAIMTUYECKas TMpakTHKa [DJIEeKTpOHHBIM pecypc] : yued. mocobue — IDJEKTPOH. JaH. —
Mocksa : M3parensctBo "JlaGoparopust 3nHanumit", 2017. — 287 c¢. — Pexum nocryma:

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

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMIIAMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbS. MMEIOTCSI M3JaHHsI B 3JIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanby», «YHuBepcuTeTCcKast OMbanoTeka oHnainH» u «HOpai».

5.3. Illepuoanyeckue U3IaHNUS:

Poccuiickue xxypHabs

1. «KypHan aHanTUTUYECKON XUMHM»

2. «3aBopckast madbopaTtopusi. JlHarHOCTHKA MaTepHAIIOBY
3. «AHaJIUTUKA U KOHTPOJIbY

4. Pepepatusnsie xypHaibl (P2KX)

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIIMOHHON  ceTH
«HTEepHEeT», HEOOXOAUMBIX /JI5l OCBOEHHS TUCIHUILIUHBI (MOTYJIsA).

1. DnexTponnslii kataior Hayunoit oubnuorexku Kyol'y

2. Komnmekuust >xypHanoB wusnatenbctBa Elsevier na moprane ScienceDirect, caifT
www.sciencedirect.com

3. SCopus - MynbpTHANCIUIUIMHAPHAS pedepaTUBHAsA 0a3a JaHHbBIX, CAUT
WWW.SCOpuUS.com



https://e.lanbook.com/book/60646
https://e.lanbook.com/book/58166
https://e.lanbook.com/book/94136
http://www.sciencedirect.com/
http://www.scopus.com/

7. Mertoauyeckue yKa3aHuUsl [Jisi OOY4YAIOIIMXCS MO OCBOEHHIO JUCHHUIIMHBI
(MonmyJisi).

YcneuHoe OCBOEHHE AWUCHUILIMHBI TPEANoJaracT akTHBHOE, TBOPYECKOE YydacTue
CTYJICHTAa BO BCEX BHJAX AayJIUTOPHBIX 3aHITHH, a TaKKE IUIAHOMEPHYIO MOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

W3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMsbl, 0cod0e
BHUMAaHHCYIEIISS LEISIM U 3a/1a4aM, CTPYKTYPE B COJIEPIKaHHIO Kypca.

Paboma c koncnexmom nexyuii

[TpocMoTpUTE KOHCHEKT Cpa3y IMOCIe 3aHATHIA, OTMEThTE MaTepHall KOHCIIEKTa JICKIIUH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTPYIHUTEILHBIC BOMPOCHI, UCTIONB3Yysl PEKOMEHAYEMYIO JIUTepaTypy. Eciu camocTosiTebHO
HE yIaJloCch pa3o0parbesi B MaTepuaie, CPopMyIupyHTe BOIIPOCH U OOPATUTECH 32 TOMOMIBIO K
NPEIoJIaBaTeIi0 Ha KOHCYJIbTAI[MH WM OJIM)KaWIIIel JISKIINY.

PerynspHo otBoguTe BpeMmsl JJisi MOBTOPEHUS MPOHJACHHOTO MaTepuana, MpoBepsst CBOU
3HaHUS, YMEHUS ¥ HABBIKH 110 KOHTPOJIBLHBIM BOIIPOCAM.

Buinonnenue nabopamopmnvix pabom

Ha 3aHsaTum monyumrte y mpernonaBaTelisi rpaduK BBITOJHEHHS JIAOOPATOPHBIX PadOT.
O63aBeauTeCch BCEM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHHUEM.

[lepen mocemieHueM 1abOpaTOpUM HM3YYHTE TEOPHUIO BOIPOCA, MPEAINOIAraeMoro K
UCCIICIOBAaHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH paboTe M MOJArOTOBHTE
MPOTOKOJI IPOBE/ICHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHE padoThI;

— 3arOTOBKY TaOJHII TSI 3aIIOJTHEHHSI SKCIICPUMEHTATLHBIMY TAHHBIMU HAOIIOICHUH;

— ypaBHCHHS XMMHYECKUX PEaKIUil peBpalleHHd, KOTOpbIe OyIyT OCYIIECTBICHBI IPU

BBIIOJIHCHUH YKCIIEPUMEHTA;

— pacueTHble (GOPMYIIbI.

OdopmiieHre 0TYETOB JTOJKHO TPOBOJUTHCS TOCIE OKOHYAHUS paOOTHI B JIAOOPATOPHUH.

Jlsi TIOATOTOBKM K 3alllUTe OTYeTa CIEAYeT MPOaHAIM3UPOBATh 3KCIIEPHUMEHTAIbHBIC
PE3YJIbTAThI, COTIOCTABUTH UX C U3BECTHBIMU TCOPETHUECKUMU TTOJIOKESHUSMHU WITH CIIPABOYHBIMH
JaHHBIMU, OOOOIIMTH PE3yabTaThl HCCIEAOBAHUN B BHUJE BHIBOJOB MO padoTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMBIC B METOJIMYECKUX YKA3aHHUSIX K BBITIOJHEHHIO JIAOOPATOPHBIX
pador.

B ocBoeHWW MHUCIUTUIMHBI HHBATUIAMH U JIUI[AMH C OTPAHHMYEHHBIMHA BO3MOKHOCTSIMH
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTO MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIONIMM WHAWBUIYAIN3AaUN O0YYEHHUS U YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. lepeuens MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIB3YyEeMBIX MPHU OCYILIECTBIECHUH
00pa3oBaTeILHOIO MPOLECCa MO0 AUCHUILINHE (MOTYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.

KOHCYJIbTUPOBAaHHE M Tpe/BapuUTelbHAs MpOBEpKa pabOT MOCPEICTBOM 3IIEKTPOHHON
TIOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0O o0ecneYeHusl.
KOMITBIOTEPHBIC TPOrpaMMbl 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus
Microsoft Windows, «Excel».

8.3 llepevyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

OnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



http://www.elibrary.ru)/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOXxoamMasi I  OCYUIECTBJICHHS

00pa30BaTeJbLHOIO NMpoIecca Mo AUCHUIJInHe (MO1YJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue JUCIHHITIIMHBI

No Bun pabor
(MoOyJIsl) M OCHAIIEHHOCTD
1. JlekuMOHHBIC 3aHATUSA | AyAUTOpUS, OCHAIlEHHas [PE3CHTALMOHHON  TEeXHUKOU
(mpoekrop, JKpaH, KOMIIBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIUM TporpaMMHbIM obecniedeHuem (I10);
JIOCKOH MEJIOBOM; JIEMOHCTPALIMOHHBIE MaTepHaJIbl
(MOHCENeKTUBHBIE ANEKTPO/IbI, Pa3IUYHOrO THUIIA
BOJIbTAMIIEPOMETPUYECKUE JIEKTPOIbI) (aya. 252¢)
2. JIaGopaTopHble JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELMAIN3UPOBAHHON
3aHATHS MeOenblo U 1abopaTOpHEIM 000pYyJAOBaHUEM (TEXHHYECKUMU
cpeactBamu OOydeHHMs): aHanu3arop xuakoctu pH-metp-
nonomep Ikcrept-001 1 HabOp MOHCENEKTUBHBIX AJIEKTPOJIOB;
pH-meTp-uonomep  Okorect-120; MarHuTHbIE  MEIIAJIKU
(manpumepLekiMS1); Becsl amamurtuuyeckue BJIP-200, 2
KJIacca TOYHOCTH; BOJIbTaAMIIEPOMETPUUECKUId aHanu3atop BA-
5 ¢ pgaruukom BDJI; BonbTammepoMeTpUUecKU aHaIu3aTop
OxorecT-BA; anektporutkn  Mapku  «Medrtay, Monenb
1114/212Y nnm apyrue ¢ aHAJOTHYHBIMU XapaKTEPUCTUKAMH
(ayn.242c, 252c¢)
3. ['pynnoBslie Aynutopus (KaOWHET), OCHAIICHHAas MeOenblo, JOCKOU
(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 TEXHHKOW C BO3MOXHOCTHIO MOAKIIIOYEHHS K

cetu «HTEpHETY, U 00ECTICUCHHBIN TOCTYIIOM B DJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.




