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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ileab ocBOeHUSI TUCUUILIHHBI

Lens ocBoeHust nucuuiinibl «TepMoarHAMUKA M KUHETHKA 3JIEKTPOJIHBIX MPOIECCOBY
COCTOHUT B ()OPMHUPOBAHUHU Y CTYJECHTOB CUCTEMHBIX 3HAHUI B 00JIACTH ANEKTPOAHBIX MPOILIECCOB
¢ y4eToM (yHIaMEHTAIbHBIX 3aKOHOB KJIACCHUECKOH JIEKTPOXUMHUH.

1.2 3agaun THCHUIINHEBI
B 3amaum yueOHOUM aucrurimHbl «TepMoguHAMUKAa W KUHETHKA DJIEKTPOIHBIX
MIPOLIECCOBY BXOAUT:

- chopmupoBaTh 3HaHHUA 00 DJJICKTPOXMMHUYECKOW TEPMOJIWHAMHUKE: TEOPHUH
AJNIEKTPOJIHBIX TOTECHIIMAIOB M AJIEKTPOJBIKYIIEH CHUJIIBI B DJIEKTPOXUMHUYECKUX CHCTEMaX,
TEOPHH JTBOMHOTO AJIEKTPUUYECKOTO CJIOS HAa TPAHMIIC pa3jiesia METaJUT/PacTBOP JIEKTPOJINTA,

- copMupoBaTh 3HAHHS 00 IIEKTPOAHONH KHHETHUKE: OCHOBHBIM 3aKOHOMEPHOCTSIM
T y3MOHHONW KUHETUKU M TEOPUU BOJIBTAMIIEPHBIX XapaKTEPUCTHK SJEKTPOIHBIX CHUCTEM B
YCIIOBUSX CTAllMOHAPHOW W HecTaruoHapHoW auddy3um, Teopwm 3aMeUICHHOTO pa3psjaa-
HOHH3AIINH;

- chopmmpoBaTh  YMEHHS  OKCIEPHUMEHTAIHHO  HCCIICIOBAaTh  OCHOBHBIC
XapaKTEPUCTUKH JIEKTPOIHBIX CHCTEM;

- cOpMUPOBATH Y CTYJCHTOB HABBIKH CAMOCTOSTEILHOW aHAIMTUYCCKOW M HAyIHO-
HCCIIEIOBATENLCKOM paboThl, paboThl ¢ Y4eOHOM 1 HAy4YHOU TUTEPaTypOil.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuumnuza «TepMoauHamMuKa M KMHETHUKA 3JEKTPOJAHBIX IPOLECCOB» OTHOCUTCS K
oOs3arensHoi wactu brmoka 1 "Jucuummmuel (Moaymu)" yueOHoro maHa. H3ydenue
TUCIUIUINHBL  «TepMoaMHaAMMKa W KUHETHKA  AJIEKTPOAHBIX  MPOIECCOB»  JOJKHO
IIPEIUIECTBOBATh U3YUYEHUIO TAKUX IUCLUUIUIMH, KaKk «COBPEMEHHBIE METOIbl UCCIIEIOBAaHUS B
ANEKTpOXUMHUN». [Ipn OCBOEHMM JaHHON AMCLUMILIMHBI CTYAEHTHI JOJDKHBI MMETh 3HaHMS IO
(bu3nUecKoil XUMHUM U IEKTPOXUMUHU, YMEHUE paboTaTh ¢ XMMUYECKON NOCYIOH U PeaKTHBAMHU.
B pamkax gaHHOM TUCHUIUIMHBI y CTYJEHTOB ()OPMUPYIOT 3HAHUS, YMEHHS U HaBBIKH, KOTOPbIE
obecrieyar  (opMupoBaHME  KOMIETEHLMH, HEOOXOAMMBIX Ui  YCIHEIIHOM  HaydHo-
M CCJIEIOBATEIbCKOM paboThl B BHIOPaHHOM 00J1aCTH XUMUHU.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuxcst CIeIyIOIUX KOMIETEHIIHIA:

KOH 1 HAUMCHOBAHUEC UHJUKATOpa P€3yJ'II)TaTBI 06yquH${ o AUCIUILINHE

OIIK-1. CnocofeH BBIIOJIHATE KOMIUIEKCHbIE OJKCIEPUMEHTANIbHBIE H PacCYeTHO-TeOpeTHYecKHe
HCCIeI0BaHUA B M30paHHOW 00JIaCTH XMMHMH WJIM CMEKHBIX HayK € MCHOJIb30BAaHMEM COBPeMEHHBIX
npudopoB, NPOrpaMMHOro odecnevyeHus U 6a3 TaHHBIX NPOGeCCHOHATBHOI0 Ha3HAYEHM.

NOIIK-1.1. Nwmeer cucTeMaTHdeckue | 3HaeT OCHOBBI D3JEKTPOXUMHYECKOH TEPMOIMHAMHUKH U
TEOPETHYECKHEe M TPAKTHYECKWE 3HAHWS B | KWHETHKH YIEKTPOIHBIX MPOIIECCOB.

U30paHHON 00pacTH XMMHMM MM CMEXHBIX HayK, | YMeeT aHaIH3MPOBATh BO3HHUKAIOIIME B TPOIIECCE HAYIHOTO
aHaIM3UPyeT  BO3ZHHUKAIONIME B TIPOIECCE | HCCIIEAOBAHUS MPOOJIEMEI.

HAay4yHOTO HCCIIENOBaHUs MPOOJIEMBI € TOYKM | Bjajeer OCHOBHBIMU IOHATHAMH U TEepMHUHOJIOTHEH B
3peHHUs COBPEMCHHBIX Hay4YHBIX TEOPUH, | 06IaCTH KIACCHYECKON 3JCKTPOXHMMUH.

OCMBICIIUBAET M JieJIaeT 0OOCHOBAHHBIC BBIBOJIBI
13 HAy4YHOH M y4yeOHOH JINTepaTyphl.

HOIIK-1.2. Hcnone3yer cyuiecTByromue U | 3HaE€T METOJbl UCCICNOBAHUS IEKTPOAHBIX CUCTEM.
pa3pabaThIBacT HOBBIC METOJMKM IONYYEHMS U | YMeeT HCIOJB30BaTh CYLICCTBYIOUINE METOAMKH H3y4eHHsS
XapaKkTepu3alliyd BEIIECTB U MAaTEpHaloOB MM | DIIEKTPOJHBIX CHCTEM

pelenus 3a1a4 B u30paHHON 001aCT XMMHUKM WK | BriasieeT TeOpeTHYECKUMHE MPEJCTABICHUAMHE O SIBICHHUAX HA
CMEXKHBIX HayK. Mex(a3HbIX IpaHULAX IEKTPOL/ pacTBOP.




Kon n nanmeHnoBanme HHAWKATOpa

PesynbraTel 00y4eHus IO TUCIUIIINHE

HOIIK-1.3. Hcnonp3yer COBPEMCHHOEC | 3HACT TEOPETHYCCKUEC OCHOBBI KHHETHUKHU 3JICKTPOIHBIX
000pyIOBaHUE, MPOrPpaMMHOE  OOECIeuYeHHe, | MPOIECCOB.
npodeccuoHanbHble 0a3bl JAaHHBIX M pacdeTHO- | YMeer 0600mIaTh  pe3yabTarTsl  OKCIIEPHUMEHTAIBHOTO
TEOPETUYECKME METOABl XUMUM Ul PELICHMS | UCCICAOBAHMS  OJJCKTPOTHBIX CHCTEM U BBINOJHATH
npodeccroHaNbHBIX 3a/1a4. TEOPETHYECKHE PACUETHI.
Bmaneer HaBBIKAMU CTATUCTAYECKOM 00paboTKH
IKCTIEPUMEHTATBHBIX JIAHHBIX, MOJTY4EHHBIX Ha

COBPEMEHHOM 000pyJOBaHUH.

OIIK-2. CnocodeH aHAIM3HPOBATH, HHTEPIPETHPOBATH H 00001ATH PE3yJbTATHI JKCIEPUMEHTAJIbLHBIX U
9
pacyeTHO-TeoOpeTHYECKHX PA0O0T B H30pPaHHOM 00,1aCTH XHUMHMH HUJIH CMEKHBIX HAYK.

HOIIK-2.1. TIpoBOOWT KPUTHYECKHA aHAIN3
pe3yIbTaToB COOCTBEHHBIX SKCIICPUMEHTAIBHBIX
U pPacyeTHO-TEOPETHYECKHX paboT, KOPPEKTHO UX
UHTEPIPETUPYET.

3HaeT 3aKOHOMEPHOCTH IPOTEKaHMs SBICHUI IepeHoca B
IIEKTPOIHBIX CUCTEMAX.

Vmeer MpOBOAUTH KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 pe3yJIbTaTOB
SKCIICPUMCHTAJIbHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ OJICKTPOAHBIX CUCTCM.

BnaneeT CIIOCOOHOCTBHIO BBITIOJIHATH TCOPECTUYICCKUC
PacyCThI B DJICKTPOXUMHUYCCKUX CUCTEMAX.

HOIIK-2.2. ®opmynupyeT  3akilOueHHs |
BBIBOJIbI TTIO pE3yJibTaTaM aHaJIu3a JIUTECPATYPHBIX
JaHHBbIX, CO6CTBeHHI)IX OKCIICPUMCHTAJIbHBIX H
pacueTHO-TEOPETUYECKUX paboT B H3OpaHHOU
001aCTH XUMHMH HUIH CMEKHBIX HayK

3HaeT XUMHYECKHE pcakuu, MPOTCKAONIUE B JICKTPOJHBIX
CHUCTCMaXx.

Ymeer HUHTEPIPETUPOBATh
9KCHEPUMEHTAIBHBIE  PE3yJbTaThl ¢
JIUTEPATypHBIX JaHHBIX.

TIOJTYUCHHBIC
HCIIOJIB30BAHUCM

Bnaneer HaBbIKamMu ()OPMYJTHPOBATH 3aKIFOUCHUS M BBIBOIBI
[0 pe3ylbTaTaM JKCIEPUMEHTAJIbHBIX  MCCIECNOBAaHUMI

SJICKTPOAHBIX CUCTCM.

Pesynprarhl 00yueHHs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBICHMs BCEX
CaMOCTOSITENIbHON ~ paboThI

BUJIOB KOHTAKTHOH WU
YTBEPKJACHHBIM Y4EOHBIM IJIAHOM.
Nuaukatopel  TOCTHXKEHUS

KOMIIETEHIIUN

00ydJaronxcsi B COOTBETCTBUU

CUMTAOTCI  CPOPMUPOBAHHBIMU

AOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘IeHI/I${.

2. CTpyKTYpa M coepKaHNe JMCIUIIIHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6riast Tpy0EMKOCTh TUCHIHUIUTUHBI COCTABsIeT 7 3a4deTHBIX exuumil (252 waca), ux

pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bun yaebHoii paboTh Bcero CemecTpsl
4acoB (gacel)
1 2

KonTakTHas pa6ora, B TOM 4ncie:
AyIUTOpHBIE 3aHATHS (BCEro): 100 68 32
3aHATHA JEKIMOHHOTO TUIA 48 32 16
J1a00paTOpHBIE 3aHATHS 36 36 -
MPaKTUYECKHE 3aHIATUS 16 - 16
CEeMUHAPCKHE 3aHSATHSI - - -
WMnas koHTaKTHas padora:
Konrpoiss camocrositensHol pabotsl (KCP)
ITpomexyrounas arrecrauus (UKP) 0,5 0,2 0,3
CamocrosiTeJibHasi padoTa, B TOM YHucJe: 124.8 75,8 49
OdopmireHre 1a00paTOpHBIX padoT 35 20 15
CaMOCTOSTEIbHOE N3YUEHHUE TEOPETUUECKOT0 MaTepraia 40,8 25,8 15
IToaroToBka K TeKylemMy KOHTPOJIIO 49 30 19
KonTpoas:
IToaroToBka K 3K3aMeHy 26,7 - 26,7
OO0masi TPy10eMKOCTh yac. 252 144 108

B TOM YHCJIe KOHTAKTHasI 1005 68.2 323

padora

pu



| 3au. en

2.2 CopeprxaHue UCHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM AUCHUILIUHBI.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 1 cemectpe (ouHast hopma oOydeHus)

KonuyecTBo uacos
AynutopHast preayzur
opHast
pabora
Ne HanMenoBanue pasuenos (Tem) pabora
Bcero
JI 113 JIP CPC
1. |Benenue. OOume noyoxeHus 26 6 - - 20
2. |OCHOBBI IEKTPOXUMHUECKON TEPMOJIMHAMUKH 42 | 10 - 12 20
3 CrpykTypa 1 CBOMCTBA JBOMHOI'O 3EKTPUUECKOTO 40 g ] 12 20
' |c0si Ha TpaHuUIe METaJL/PacTBOP
4. MG”I:'O,I[LI IKCIICPUMCHTAJIIBHOT'O U3YUCHUSA CTPOCHUA 358 8 ) 12 15.8
ABOMWHOI'0 JICKTPHUICCKOI0 CJI0s
UTOI'O no pazoenram oucyuniurvl 143,8| 32 - 36 75,8
KonTtpons camocrogrensHoi pabotsl (KCP)
IIpomerxyrounas arrecrarus (MKP) 0,2
IToAroTOBKA K TEKYIEMY KOHTPOJIIO -
OO611as1 TPYAOEMKOCTD 110 TUCIUILIHHE 144
Paznensr (TeMbl) AUCHUTUTMHBL, H3y4aeMble BO 2 ceMecTpe (ouHasi popma 00ydeHus)
KomngectBo gacoB
Breaynut
No HaumenoBanwue pa3aenos (TeM) AymuropHas opHas
Bcero pabora
pabota
JI 113 JIP CPC
1/OCHOBBI KHHETHKH 3JIEKTPOIHBIX NPOLIECCOB 25 4 6 - 15
2| [lnppy3nonHas KMHETUKA 27 | 6 6 - 15
3.|DneKTpoXUMHUYECKas OJISIpU3aIs 29 6 4 - 19
HUTOI'O no pazoenram oucyuniurvl 81 16 16 49
Kontpons camocrogrensHoi padotsl (KCP)
ITpomexyrounas arrecrauus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 26,7
OO6m1ast TPyI0eMKOCTh IO JTUCITUTUINHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapsl, JIP — maGopaTtopHbie
saasTusi, CPC — camocrositenpHas paboTta CTyneHTa

2.3 Conepxxanue pa3esioB (TeM) M CHUILTHHbBI

2.3.1 3ausaTHA JeKIHOHHOI0 TUIIA

HaumenoBanue paznena
(Temer)

Coneprxanne pasjena (TeMbl)

dopMa TEKyILETO
KOHTPOJIA

Baenenne. O6mme
I1OJIOKEHUS

Teopust paBHOBECHBIX TOTCHIMAIOB B JBYX(a3HOH CHCTEME C
Pa3sHOPOIHOM MPOBOAMMOCTBIO METALI/PAaCTBOP IEKTPOIHTA.
ONEeKTPOXUMHUYECKHHA TTOTEHINAJN, BHYTPEHHHH MOTECHIIHAI,
rajJbBaHO NOTEHLUAL

YCTHBIH OIIpOC

2. |Benenue. O6riue ITonsiTie 0 BHENIHEM U MOBEPXHOCTHOM IOTEHIIMAJE, BOJIbTA|YCTHBINA OMPOC
TMOJIOYKEHUS noreHiman. CymHocTe npobiiem Bonbra u €€ coBpeMeHHOE
peuwienne. IloTeHuumansl HyJEBOro 3apsla M MEXaHU3M
po3HukHOBeHUs DJ[C.
3. |OcHoBBI OcCHOBHBIE TEPMOJMHAMUYECKHE YPaBHEHUS U CBSI3b MEXKIY|YCTHBIHN OIpoc

3HeKTp0XPIMPI‘ICCKOﬁ

BennunHoi DJIC u TepMOIUHAMUYECKHMU XapaKTEepUCTUKAMU

JIP1, JIP2




TEPMOJUHAMUKHA XMMHUUYECKOM  peakuuu B  TaJIbBAaHWYECKOM  OJJIEMEHTE.
CBobOomHast aHeprust ['m66ca, ypaBHenuss Hepucra, I'mG6ca-
I'enpMromsua.

4. |OcHOBHI Knaccupukamus 37meKTpoIOB M SIEKTPOXUMHUYECKUX IETEH. [yCTHBIN OIpoc,
3JEKTPOXUMUYECKOI Bo3MoOKHOCTH IOTEHIMOMETPHH. JIP3, JIP4
TEPMOJUHAMUKHA

5. |Crpykrypa u cBoiictBa |[Ipmumasr oOpasoBanus JIDC. CBs3p 3IIEKTPHYIECKHX ¥ |yCTHBIH OIIpoC,
JBOWHOTO aJICOpOIIMOHHBIX SBIICHWM Ha TpaHUIE pazzgena  ¢as.
IEKTPUUECKOTO CJI0st Ha |[{MHAMUYECKUH XapakTep 3JIEKTPOXHMUYECKOTO PABHOBECHS.
rpanuie Metat/pactBop |TeopeTniyeckoe W NPUKIAAHOE 3HAYEHHE U3YyYCHUS! CTPOCHHS

JOC Ha rpaHuIe JIEKTPO/pacTBOP MIEKTPOIUTA

6. |Metonsr Mertoapl dKCIEpUMEHTAIbHOTO H3ydeHHs crpoeHus JIIC:|ycTHblii ompoc,
SKCIIEPUMEHTAIILHOTO aJICOPOIIMOHHBIN, EMKOCTHOH, METOJ 3JNeKTpoKammuisipHbIX [JIP3, JIP4
N3Y4YECHUS CTPOCHHUS KPHBBIX.

JIBOMHOT'O
IEKTPUUECKOTO CII0S

7. |Metomap! Teopust anekTpoKanWUIApHBIX sBIeHuil. BbBog ocHoBHOro|Tect Nel
9KCTIEPUMEHTAIBHOTO YpaBHEHUSI JICKTPOKAIMUIIPHOCTH U €T0 aHann3. MoJienbHbIe
H3YYEHHSI CTPOCHUS npeacrapiaeHus o ctpoenun A9C.

JIBOMHOTO
IEKTPUUECKOTO CIIOS

8. |OCHOBBI KHHETHKH Cneunduyeckne 0COOCHHOCTH IEKTPOXUMHUUYECKHX |YCTHBIH OIpoc,

JIEKTPOJHBIX MPOIIECCOB [IPOLECCOB M OTIMYMS OT XHMHYECKHX: T'€TepOreHHOCTS, |JIPS, JIP6,
HaJlMYMe HalpaBiIeHHBIX IIOTOKOB 3apsDKEHHBIX YaCTHII,
3aBHCHUMOCTBh IIpoIlecca OT DJIEKTPUUECKHUX IapaMeTpoB,

CKOPOCTb 3JIEKTPOIHOrO Mpollecca.

9. |Auddysnonnas 3akoHoMepHOCTH TU((Y3HOHHON KMHETUKH B CTallMOHAPHBIX |YCTHBIH OMPOC,

KHHETHKa ycaoBusix. OCOOEHHOCTM  KMHETHYECKUX YpaBHEHUH B
YCIOBUSIX ~ HECTallMOHapHOM  auddy3un Ha  PTYTHOM
KaIeJIbHOM DJICKTPOJIE.

10. |duddysuonnas [Monsiporpaduueckuii Meton aHanuza. MeTos BpallaroIIerocs |yCTHBIH orpoc,
KHHETHKA JICKOBOTO JICKTPOAA.

11. |DnexTpoxumMHuUecKas OnexTpoxXuMuUecKas mNoJspu3anus (nepeHanpspkenne). Tox|ycTHBINH onpoc,
TIOJIAPHU3ALHS oomeHna. OCHOBHBIE ypaBHEHHMS TEOPUH 3aMEIJICHHOTO

paspsiaa, MX BUJ M aHAJIH3.

12. |DnexTpoxumMmuyecKas DOHeprust aKTHBALMN ICKTPOXUMHUUYECKOH cTaanu. YpaBHEHNE |yCTHBINA Onpoc,
NOJIIpU3aL s Tademns. Dopma MONIPU3ANHOHHBIX KPUBBIX. JIP7, JIPS,

13. |DnexTpoxummuyecKas [TpuknagHbIe aCTIEKTHI HIEKTPOXUMHUH YCTHBIH orpoc,
NOJIIpU3aL s JIP9, JIP10

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CEeMHUHAPCKHE 3aHATHS)
No HaumenoBanue pasnena TemaTHKa 3aHsTHiH/pabor ®dopma Tekymero
(Temer) KOHTPOJIA
1. |Meronbt MoaenbHble TipencTaBienus o crpoeanu J[9C. YCTHBIH onpoc

AKCIEPUMEHTAIBHOTO

M3Y4YEHUS CTPOCHHS

JIBOMHOTO

9NEKTPUUYECKOTO CIIOSI

2. |Anddysnonnas [onsporpadus YCTHBIH ompoc
KHHETHKa

3. |Auddysnonnas Bpamarommuiicss TUCKOBBII 31EKTPO] YCTHBIH ompoc
KHHETHKa

4. |DneKkTpoXuMHUecKast [IpuknagHbIe aCEKTHI HIEKTPOXUMHUH YCTHBI orpoc
HOJISIpHU3ALHS

2.3.3 3aHATHS CeMHHAPCKOro THNA (J1adopaTopHble padoThl)
No HaumenoBanue paznena Temamuka sanaTHil/paboT ®dopma Tekyero
(Temsr) KOHTPOJIA

1. |OcHOBBI H3mepenue 3.71.C. TalbBAHUYECKUX YJIEMEHTOB JIP1

3JIEKTPOXUMHUYECKOU

TCPMOJIMHAMUKHA




2. |OcHOBBI W3mMepeHue 3.4.C. KOHIIEHTPALMOHHBIX Leneil. JIP2
3JIEKTPOXUMHUYECKOU
TEpPMOJIMHAMUKHI

3. |OcHOBBEI Wzydenne QyHKIINHA HOHOCEIEKTHBHBIX 3JICKTPOJIOB. JIP3
3IEKTPOXUMHUYECKOHN
TEpPMOIMHAMUKHI

4. |OcHOBBHI [oTeHmroMeTpIYECKOE THTPOBAHHUE. JIP4
3JEKTPOXUMHUYECKOMN
TEpPMOJIMHAMUKHI

5. |OCHOBBI KHHETHKHI [InaTuHMpoBaHME 3NEKTPOAOB Il KOHAYKTOMETpudecKkux |JIPS
3IEKTPOAHBIX NPOLIECCOB |U3MEpEHUH

6. |OCHOBBI KHHETHKH W3ydeHne 3akOHOB OJJEKTpoiM3a Ha npumepe peaxiuu|JIP6
3NEKTPOAHBIX NPOLIECCOB |HUKETUPOBAHUS CTAIbHBIX 3JIEKTPOJIOB.

7. |nexkTpoxuMuUecKast W3ydeHue BbIIENEHUS BOAOPOAAa M3 BOAHBIX pacTBOpoB|JIP7
HOJISIPU3AIUs KHCIIOT.

8. |OnexTpoxumMuueckas OKcliepUMeHTaJIbHOE ONpezesieHue IapamMeTpoB ypaBHeHHs|JIP8
MOJISIpHU3aLHS Tadens

9. |OnexTpoxuMuuecKas W3MepeHne BOJIBTAMIIEPHBIX XapaKTEpUCTHUK 3JIeKTpojHOH |JIP9
MOJISIPU3AIUS CHCTEMBI.

10. |DnexTpoxumMHuyecKas OmnpeneneHue  KOHIEHTpaluu  opraHuyeckux  BemiecTs|JIP10
MOJIIPU3AIUS METOJIOM aJICOpPOIIMOHHON moJsiporpaduu

3amumra naboparopHoit padotsl (JIP), kouTposbHas padora (KP).

2.3.4 TlpumepHasi TEeMATHKA KYPCOBBIX padoT
KypcoBast paboTta He mpeycMOTpeHa yu4eOHBIM TITAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

[Tepedensb yueOHO-METOUUECKOTO 00ECTICUSHHS TUCITUTUINHBI 110
Ne Buxg CPC BBITTOJTHEHHUIO CAMOCTOSTEIIEHOW PabOTHI

1 | Odopmienue nabopatopHsix |1. MemOpaHHas SICKTPOXUMHES: YIeOHOE MOCOOHME IS OOYYaIOIIMXCS II0
pabor OCHOBHBIM 00pa30BaTeNbHBIM MpPOrpaMMaM BbICHIEr0 0Opa3oBaHUS YpPOBHS
OakanmaBpuaT W MAarucTpaTypa Ho HampaeieHusM moarotoBku 04.03.01 u
04.04.01 / [H. A. Kononerko, O. A. lemuna, H. B. Jlo3a u np.]; M-Bo
obpazoBanus u Hayku Poc. ®@enepanuu, Kybanckuit roc. yH-T. - [2-¢ u3f.,
ucnp. u jpomn.]. - Kpacunomap: [KybaHnckuit rocynapcTBeHHBIN YHUBEPCHUTET],
2017.-290 c.

2 | CamocrostensHoe m3ydenue |1. lamackuu B.B., Iletpuii O.A., Hupauna ['.A. DiekTpoxumust: yueOHOe
TEOPETHIECKOTO MaTeprana |mocobre st CTYJCHTOB, 00yJaloMmuXcs M0 HaPaBIEHUIO TIOATOTOBKI
«Xumusty. Cn6.: Jlans. 2015. 2 mT. (0.04).
https://e.lanbook.com/book/58166#authors

2. Jlyxomckmnit 10.5l. ®Dusznko-xMMHUYECKHE OCHOBBI  3JJIEKTPOXH-MHH:
Honronpyausiii: Uatennekt, 2008.

3. Yopkenmopd W., HaiimantcBenpaiit X. CoBpeMEHHBIH KaTalu3 |
XuMHYeckas kuHetuka. Jlonronpynusiid: Matemnext, 2010

3 IMoxroroBka k Tekymemy |1. Meroauueckue pEeKOMEHIANMKM K  OpraHMU3alUM  ayAHTOPHOH U
KOHTPOJIIO BHEAYJUTOPHOW (CaMOCTOSTENBHON) pabOThl CTYACHTOB: METOIUYCCKUE
ykazanust / coct. T.II. Cropoxenko, T.b. IlounHok, A.B. Becmnanos, H.B.
Jloza. — Kpacaonap: Kybanckwuii roc. ya-t, 2018. - 89 c.

Y4eOHO-MeTOoIMUeCKUe MaTephalibl Ui CaMOCTOSTEIbHOM pPabOThl OOydYaIOIIMXCS M3
Yrcla HHBAJIHJIOB M JIMII C OTPAaHMYEHHBIME BO3MOKHOCTSIMH 310poBbs (OB3) mpemocraBmisrorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 30POBbS M BOCHPUATHS MH(OPMAIIH:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (opme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaits.



JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIe4aTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.
JIJ1st U1 ¢ HapyIICHUSIMH OIIOPHO-ABUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,
— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NPU OCBOCHHMH IMCHUILIUHBI
(Momy.Jis)

B xone

W3yYCHUS

NUCHUIIIINHEI

NPEYCMOTPEHO  HUCIOJIb30BAHHUE

TEXHOJIOTUN

npo0sieMHOTO 00y4YeHHs, BBIMOJHEHUE CTYJIEHTaMH JIaDOpaTOPHBIX pabOT B MajblX TpYIIax,
camocTosITeNIbHasl paboTa CTYJIEHTOB.
KoMreTeHTHOCTHBIA MOAXO0Jl B paMKax MpernojaBaHus TUCHUIUIMHBI pealn3yercs B
WCIIOJIb30BAHUNM HMHTEPAKTUBHBIX TEXHOJOTUHW U aKTUBHBIX METOJOB (MpOOJIEMHAs JICKIUA,
paboTa B MaJbIX TPYIINax) B COUETAHUU C BHEAYAUTOPHON pabOTOI.

HCIIOJIB30BaHHUC

Wudopmannonnsie

MH(GOPMAITMOHHBIX

TEXHOJIOTHH,

TEJIEKOMMYHUKAIMOHHOU ceTh MHTepHeT.
AnantuBHbIe 00pa30oBaTelbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YUYECHUHU JUCIUILTTUHBI

MIPUMCHSICMBIS
pECypcoB,

pu
JNOCTYIIHBIX B

KOHCYJ’IBT&HI/II‘/’I C UCIIOJIb30BAHUECM SHGKTpOHHOﬁ IIOYTHI.

4, OueHoOYHBIE

cpencrBa

IS

l'lpOMe)KyTO'-IHOﬁ aTTeCTallumn

TEeKYIIero

KOHTPOJIA

W3YYCHUU
nH(pOpPMaITMOHHO-

JIUCIUTLINHEL:

g JM € OrpaHMYCHHBIMM  BO3MOXKHOCTSAMU 3OO0POBBA IMPEAYCMOTpPCHA OpraHu3anus

ycneBaeMoCTH "

OneHouHble CpeAcTBa IpeIHAa3HAYeHbl JJIS KOHTPOJS U OLEHKH 0Opa3oBaTeIbHBIX
JOCTH>KEHUH 00ydaronMXcsi, OCBOMBLIMX MPOrpaMMy yueOHOH nucuuIuinHbl «TepMoauHamMuka
Y KHHETHUKA 3JIEKTPOJIHBIX ITPOLIECCOBY.
OneHouHbIE CpeCTBA BKIIOYAET KOHTPOJIBbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIA B (JOpME BONPOCOB JJII YCTHOTO OIpPOCA, TECTOBBIX PadOT, KOHTPOJIbHBIX padoT,
KOHTPOJIbHBIX BONPOCOB K JTaOOpaTOPHBIM paboTaM, U MPOME:KYTOYHOI aTTecTaumu B Gpopme
BOIIPOCOB K 3a4€Ty U SK3aMEHY.

CTpyKTypa OLEHOYHBIX CPeICTB A/l TeKylIeil U MPOMEe:KYTOYHOM aTTecTallun

KOH 1 HAMMCHOBAHUC

HaumenoBanne OILICHOYHOT'O CPEACTBA

Ne Pesynbrarsl 00ydeHus
WHAUKATOpa . [IpomexyrouHas
n/n (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTPOIb
(B cooTBeTcTBUH C 1. 1.4) arTecTanus
HOIIK-1.1. Nwmeer | 3naer ocHOBBI | [IpakTHueckoe 3aHsTHE Bonpoc Ha
crcTeMaTHYeCKHe IIEKTPOXUMHUUECKOMN sk3amene 1-4
TEOpETUYECKHE U | TepMOTUHAMUKU u
MPaKTUYCeCKAC 3HAHUSA B | KHHETHKHA  JJCKTPOIHBIX
n30paHHON obpacTu | mpoIeccoB.
XUMUH WIA CMEXHBIX | Ymeer aHanmm3upoBath | JlabopaTopHas paborta -
HayK, AHAIIM3UPYET | BO3HHUKAIOIIKE B MPOIECCE
1 | Bo3HHKaromue B | HAYYHOTO  HCCJIEJOBaHHS
rpoiiecce HAy4YHOT'O | TPOOJIEMBI.
Uccle0BaHuA npodieMsl | Brageer ocHOBHEIMH | JlaGopaTopHas paboTa Bompoc Ha
c TOYKH 3PCHUS | TOHATHIMHA u | Tect sk3amene 4, 13
COBPEMEHHBIX  HAaYYHBIX | TEpMHUHOJIOTHEH B 00IacTH
TeOpHﬁ, OCMBICJIUBAET U | KJIACCUYECKOU
JenaeT 00OCHOBAHHBIE | IEKTPOXHMHUH.

BBIBOJbI U3 Hay‘lHOﬁ u




yueOHOH JIUTepaTyphl.

3Haer meronsl | JlaGoparopnas pabora Bomnpoc Ha
UOIIK-1.2. Hcnone3yeT | UCCIEIOBaHUA sk3amene §-11
CYIIECTBYIOIIHE U | DJIEKTPOJHBIX CHCTEM.
pa3pabaTbiBaeT ~ HOBBIE | YMeeT ucronb3oBaTh | JlaboparopHas pabora -
METOJMKH TOJYYCHHUS U | CYIICCTBYIOUIHE METOIUKH
XapaKTepU3aIlUK BEUICCTB | U3YUCHHS]  DIICKTPOIHBIX
" MaTepHaoB IUIA | CHCTEM
pelieHus 3a1a4 B | Bmameer Tteopermueckumu | JlaboparopHas pabora Bompoc Ha
n30paHHOI 00JIaCTH | MpeACTABICHASMHA o | [IpakTrdeckoe 3aHsTHE sK3ameHe 12, 14
XMMHUH WIA  CMEXHBIX | SBJICHHSIX Ha MEXK(a3HbIX
HayK. TpaHHIax 3MeKTpo/
pacTBop.
3Haer Teopermueckue | JlaboparopHas pabota Bompoc Ha
OCHOBEBI kuHeTHKH | Tect sk3amene 19, 20
AJIEKTPOJIHBIX MPOIIECCOB.
NOIIK-1.3. Hcnons3yer | YmMeer 0000m1aTh | JlabopatopHas pabora _
COBpPEMEHHOE pe3ynbTaThl
obopyznoBanue, SKCIIEPUMEHTAILHOTO
pOrpaMMHOE HCCIIeIOBAHUS
obecrieyenue, SJIEKTPOAHBIX CHUCTEM U

npodeccroHanbHble 0a3bl

BBITIOJIHATH

JAaHHBIX M  PAacyeTHO- | TEOPETUYECKHE PacUeTHl.
TeopeTHdeckue MeTonsl | Buanmeer HaBeIKaMu | JlabopatopHas pabota _
XAMHHA UL PEUICHHS | CTATUCTHYECKOM
npo¢eCCHOHATBHBIX 00paboTKn
3amad. SKCIEPUMCHTAIBHBIX
JAHHBIX, TIOJYYCHHBIX Ha
COBPEMEHHOM
000pyIoBaHUY.
3naer  3akoHOMepHocTH | JlaBoparopHas pabota Bompoc Ha
HpPOTEKAHUS aprneanii | [IpakTudeckoe 3aHsATHE sKk3aMeHe 13
HepeHoca B 3JIEKTPOIHBIX
cHCTeMaXx.
HOIIK-2.1. [IpoBoaut
. Ymeer npoBoauTh | JlaboparopHas pabota
KPUTHYCCKHUHU aHaiu3 o -
KPUTUYICCKUI aHaJM3
pe3yIbTaToOB
pe3yIbTaToB
COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX
SKCICPUMCHTANBHEIX | .
HCCIICIOBAaHUN
PacueTHO-TEOPETHICCKIX
ANEKTPOIHBIX CHCTEM.
paboT, KOpPPEeKTHO UX
Bnageer  cmocoOHocThIO | JlaGopaTopHas pabora Bomnpoc Ha
HHTEPIPETHPYET.
BBITIOJIHATH [IpakTuueckoe 3aHsTHE sK3ameHe 19
TEOPETUYECKHUE PACUETHI B
JIEKTPOXUMHUIECKHUX
CHCTeMaXx.
3Haer xumudeckue | Jlaboparopnas pabota Bompoc Ha
peakuuu, MpoTeKarolue B sk3ameHe 15-17
9JIEKTPOHBIX CHCTEMAX.
HOIIK-2.2. P
Ymeer umHTepnperupoBath | JlaboparopHas padorta
DopMmynupyer -
MTOJTyYCHHBIC
3aKIIIOYCHUST W BBIBOJBI
9KCIICPUMCHTAIEHBIC
Mo pe3yibTaTaM aHalu3a
Pe3yIbTaTHI c
JUTEPATypHBIX  JIaHHBIX,
HCTIOJIb30BaHUECM
COOCTBEHHBIX
JIUTEPATYPHBIX TAaHHBIX.
JKCICPUMCHTANBHBIX |
Bnaneer HaBbikamu | JlaboparopHas pabora
PacYETHO-TCOPETHICCKHIX -
. | GopmynupoBath
pa6or B  u30paHHOM
3aKIIFOYCHHUS U BBIBOJBI TIO
o0rmacTH  XUMHHA WK
pe3yabpTaTamMm
CMEXHBIX HAyK
SKCIEPUMEHTATBHBIX
HUCCIIEIOBaHUAMN

OJICKTPOAHBIX CUCTEM.




TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, HeO0X0AMMBIE /151 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHX ITAIBI
(opMupoBaHus KOMIEeTEHINI B poLiecce 0CBOeHHs 00pa30BaTeIbLHON NPOrpPaMMBbl

Bomnpocsel k yctTHOMY onipocy 1o Teme 1 «Beaenne. O0mme noJioxeHus)
KakoBa kiaccudukanus 3MeKTPOXUMUYECKUX CUCTEM?
Kakwue o6actu mpuMeHEHUSs JIEKTPOIHBIX CUCTEM U MIPOIECCOB B AIEKTPOXUMHUH?
Yem oTnMyaeTcs MEKTPOXUMUYECKUH TTOTEHIIUA OT XUMHYECKOIr0 MOTeHIana?
Uro Takoe MoTeHIMal HyJIeBOro 3apsaa?
MO>KHO 11 SKCIIEPUMEHTAILHO U3MEPUTD TaJIbBAHU MMOTEHIINAT?

agrwpnE

BOHpOCBI K YCTHOMY OIIPOCY IO TEME 2 «OcHOBBI 3HeKTp0XI/IMI/I‘{GCKOﬁ TEPMOAUHAMUKHN

arwN

[\] p—

(O8]

Yro Takoe cBOOOIHAS SHEPTHUS ANEKTPOXUMUYECKON CUCTEMBI?

Yro sBiIsieTCsA HpH'—IHHOﬁ BO3HUKHOBCHUA BJIeKTpOI[BH)I(YHICﬁ CHIIBI B cucTeMe?

B uewm 3akmirouaeTcsi KOMIEHCALIMOHHBIN MeToa u3mepenus JJC?

Kak BeiBoguTcs ypaBHenue Hepuera?

KakoBa knaccudukanus 31eKTpoaoB?

YeM oTanyaeTcs XUMAYECKUH UCTOYHUK TOKA OT KOHICHTPAIIMOHHOT'O sjIeMeHTa?

Kak paccunrate cBoOOAHYIO sSHepruto ['mb0ca M KOHCTaHTY PABHOBECHUS DPEAKIIHH,

MIPOTEKAIOIIEH B FAJIbBAHUYECKOM DJIEMEHTE?

8. UTo HY)XHO U3MEPUTH FKCIIEPUMEHTAIBHO JJIS1 OLIEHKHU HTPOIUU U SHTAIBIIHH PEaKIIHUHU,
MIPOTEKAIOIIEH B FAJIbBAHUYECKOM DJIEMEHTE?

9. Kak cocraBUTh DSJEKTPOXMMHUYECKYIO Ilenmb i u3MmepeHus pH  pacTBopoB
AIEKTPOIUTOB?

10. Kak skcriepuMeHTalIbHO ONpeneauTh KO3 (OUIIMEHTHl aKTUBHOCTH HOHOB?

NoabkowhE

Bonpocs! k yctHOMy onpocy no Teme 3 «CTpyKTypa H CBOICTBa IBOHHOI0
3JIEKTPUYECKOr0 CJIOS1 HA TPAaHHLEe METAJLII/PacTBOP»

[Tprunnbl 06pazoBanus ABoIHOrO AuekTpuyeckoro cios (I2C) Ha rpanune pasaena Mexy
AIIEKTPOJIOM M PaCTBOPOM 3JIEKTPOJINTA.

CBsI3b 2JIEKTPUUECKUX U aJICOPOLIMOHHBIX SIBICHUI Ha TpaHulLle pa3jena ¢as.

Crpoenue JID3C B pUCYTCTBUU MTOBEPXHOCTHO-AaKTUBHBIX OPTaHUYECKUX BEIIECTB.
DneKTpoxXuMHu4IecKas suenka i n3ydenus crpoenus J19C.

ONeKTpOKaNnWUISIpHbIE  sBJIeHUs W ypaBHeHus Jlunnmana. O@QexTsl H3MeHEeHUs
MOBEPXHOCTHOI'O HATSXKEHUS OT COCTaBa pacTBOPa U MPUPOJIbI METAILIA.

Teopernueckrue NpPeACTABIECHUS JIBOMHOTO JJIEKTPUUYECKOIO CJIOSI U OCHOBHBIE MOJENU
I'ensmromnsina, I'yn-Hanmena, HltepHa.

Tectr Nel mo teme 4 «MeToabl IKCHEPUMEHTAJIBLHOIO M3YYCHHS] CTPOCHHUS
ABOIHOIO0 JICKTPHUYECKOI0 CJI05»

. I[J'IH HU3YyUCHUS I'paHUIIBI pa3aciia BHCKTPOII/paCTBOp HCIIOJIB3YIOT H‘leﬁKy:

08YX31eKMPOOHYIO
MpexaneKmpoOHyI0
YeMbIPEXINEKMPOOHYIO

. Ancopbumonnsii Meron u3ydenus J19C mo3BONISET MONTYUUTh:

INEKMPOKANUILIAPHYIO KPUBVIO
3aeucumocms 3apsoa [{IC om nomenyuana
HOBEPXHOCHOE HAMAMCEHUE

. AzcopOnust OpraHMYeCKUX BEIIECTB HA SJIEKTPOJIE:



nogvlulaem MakCumMym Ha 1eKmpOoKanULIAPHOU KPUGOU
NOHUdCAEM MAKCUMYM HA 2NeKMPOKANUNIAPHOU KPUBOT
He uzMeHsem opmy 21eKmpoKaAnUIIAPHOU KPUBOT

4. Kakas moznens npeacrasiseT JJOC B BUae MI0CKOro KOHIEHCATOPA:
Tenbmeonvya
I'yu-Hamnena
LlImepna

5. AncopOuus BemecTBa Ha MeK(a3HOM IpaHHIIE ONHUCHIBACTCS YPaBHEHHEM:
T'ubbca
Hepncma
Jlebas

Bonpocsl k ycTHOMY omnpocy 1o Teme 5 « OCHOBbI KHHETHKH 3JIEKTPOJAHBIX MPOLIECCOB)

KakoBbI OTIHYHS 3JIEKTPOXUMUYECKUX MPOILIECCOB OT XUMHUUECKHUX?
N3 kakux crajauii COCTOUT 3JEKTPOJIHBIN Mponecc?

Kakas cragust MO>XKeT TMMUTUPOBATH TIpoiiecc?

UTto sBAsETCS KPUTEPUEM CKOPOCTH AJIEKTPOXUMHUUYECKOTO Tpolecca?
KakoBbI MEXaHH3MBI MacCOMEPEHOCA B AJIEKTPOIHOM CUCTEME

arONE

Bonpocsl k ycTHOMY onpocy 1o Teme 6 «/{uddy3nonnas KuneTuka»

1. KaxoBsl 3akoHOMepHOCTH UG (HY3MOHHON KHHETUKU B CTAIIMOHAPHBIX YCIOBUSX?

2. KakoBbl 0COOEHHOCTH KMHETHUYECKHX YpPaBHEHUH B YCIOBHUSX HecTaruoHapHOW auddysun
Ha PTYTHOM KameJbHOM 3JIEKTpojie?

B 4em cyniHoCTh mosnsiporpaguueckoro MeToia aHanm3a?

B yeM cymHoCTh MeTO/a BpaIlaoIerocs AUCKOBOTO IEeKTpoa?

Kakue gaxTopsl BIUAIOT HAa KOHIIEHTPALIMOHHYIO MOJISIPU3ALINIO B 3JIEKTPOAHOM cucTeme?

Hw

o

BOl'lpOCbl K YCTHOMY OIIPOCY 110 TEME 7 «3.]'leKTp0X]/IMH‘IeCKaﬂ MOJIApU3 AU

Yro Takoe TOk oOmMeHa?

KakoBbI OCHOBHBIE YpaBHEHUS TEOPUH 3aMEJIEHHOTO pa3psiia?

B yem ¢uznyeckuii cmbic napameTpoB ypaBHeHus Tadens?

KakoB MexaHM3M 3JIEMEHTapHOTO aKTa B CTa U pa3psaaa-uoOHU3aLNUN?
KakoBbl mpuKIIaAHbIE ACHIEKTHI JIEKTPOXUMHUH?

agrwdE

KoHnTpoJibHBIE BONIPOCHI K JIA00PATOPHBIM padoTam

Jlabopamopnas paboma Nel-4

1. ITpumenenue meroaa usmepenus JJIC nus usmepenust pH pacTBOpOB JIEKTPOIUTOB.

2. Ilpumenenue merona usmeperus I/1C ans onpeaeneHus XapaKTepUCTUYECKUX (HYHKIUH
XUMHYECKHUX PEaKIUii, MPOTEKAOIINX B TaJIbBAHHYECKHIX DJIEMEHTAX.

3. Knaccugukarus 37eKTpOXUMHUECKUX HEMEH.

4. Knaccugukarus 3J1eKTpOI0B, CTAHJAPTHBIE SJICKTPOIHBIC TIOTECHIIAAHI.

5. Hapucyiite snement Becrona u paccunraiite ero 3/1C.

Jlabopamopnas paboma Ne5-6

1. TlepeurciuTe OCHOBHBIC MEXaHU3MBI JJOCTABKH BEIIECTBA K TIOBEPXHOCTH JIEKTPOJIA U3
pacTBopa.

2. Chopmymnupyiite 3akoHbl Dapajes.

3. UTo MOHUMAIOT O] CKOPOCTHIO 3JIEKTPOTHOTO Tpoliiecca?

4. KakuMu pubopaMu H3MEPSIETCS CKOPOCTH AIIEKTPOIHOTO Iporiecca’?

5. Yto Takoe TOk oOmMeHa?



Jlabopamopnas paboma Ne7-10

1. Yto Takoe KOHILIEHTpALlMOHHAS MOJsIpU3anus?

2. 3anuuuTe ypaBHEHHE KOHLIEHTPALIMOHHON NOJIIPU3ALIH.

3 Hapucyiite noiaspu3aliioHHYI0 KPUBYIO B YCIOBUAX AUPPY3HOHHON KHHETHKU.
4. Yto Takoe 3JIEKTPOXUMHUECKOE MepeHanpsiKeHue?

5. Kak skcriepuMeHTalIbHO ONpeIeIUTh MapaMeTphl ypaBHeHus Taderns?

3ayeTHO-IK3aMEeHAIHOHHbIE MAaTepuadbl sl NPOMEXKYTOUYHOH aTTecTALMH
(3x3ameH/3a4eT)

1. Cnucok éonpocoe onsa nod0zomoexu K 3auemy

1. DnexTpoxuMHUECKU NOTEHLIMAN, TOTeHIHal [anbBanu, noreHuuan Boapra.

2. Knaccugukanus 37eKTpoJ10B, CTAHJAPTHBIE 3JIEKTPOIHbIE TOTEHIIUAIbI.

3. Knaccudukanus neneil. XuMudeckue 1 KOHLEHTPALUOHHBIE 3JIEMEHTHI.

4. Ilpumenenune wmerona usmepenus J/IC nns ompeneneHus pPa3IUUHBIX (UUKO-
XUMHYECKHX BEJUYMH: M3MepeHus pH pacTBOpPOB 3JEKTPOIMTOB, H3MEpeHHS K0d(duineHToB
AKTUBHOCTH HOHOB,

5. Ilpumenenue wMerona usmepenus OJC ang ompenesieHus XapaKTEpUCTHUECKUX
(GYHKIMH XMMHYECKMX pEaKIMi, MPOTEeKaIoUIMX B TaJlbBAHUYECKUX 3JIEMEHTax (M3MEHEHue
cBoOOAHOM 3Heprun ['nd6ca, SHTPONIUU U SHTAIBIINN).

6. MeToapl SKCIIEPUMEHTAIbHOTO UCCIIEI0OBAaHUS IBOMHOTO 3JIEKTPUYECKOTO CIIOSL.

7. AncopOuys OpraHM4eCKHUX BEIIECTB Ha AJIEKTPO/IE.

8. DNeKTpoKaNuuUIApHBIE IBJICHUS U ypaBHEeHUs Jlunnmana.

9. DddexTb M3MEHEHUS TTOBEPXHOCTHOTO HATSDKEHHUSI OT COCTaBa PacTBOpa M MPUPOIBI
MeTala.

10. Teopernueckue TMPEACTABICHHUS IBOMHOTO AJIIEKTPUYECKOTO CJIOS U OCHOBHBIC
mozenu I'ensmronsna, I'yn-Uanmena, Hlrepna.

2. Cnucok 60npocoe 0.1 n0020Mmo8KuU K IK3AMEHY

1. Knaccugukanus 31eKTpOXUMHUECKUX CUCTEM.

2. O6acTi MpUMEHEHUs 3JIEKTPOJHBIX CUCTEM U MPOIIECCOB B AJIEKTPOXHUMHUHU.

3. Kparkas ncropust opMupoBaHUsI OCHOB TEOPETUUECKOM 3TEKTPOXUMHUHU.

4. DNeKTpOXUMHUYECKas TEPMOAMHAMMKA, dJIEKTPOXUMHUYECKUN TOTEHIIUAN U AJIEKTPOJIHbIE
MOTEHLUAJIBI.

S. CB00OOHAs SHEPIHsl AIEKTPOXUMHUECKON CUCTEMBI U JIEKTPOABIKYILAS CUTa
raJIbBAHMYECKUX JIEMEHTOB. Y paBHeHue HepHcera.

6. Krnaccudukanuys 3nekTpo1oB, CTaHJapTHBIE 3JIEKTPOAHbIE TOTEHIUAIBI.

7. Knaccudukanus neneit. XuMuuecKkue U KOHIIEHTPALMOHHBIE JIEMEHTHI.

8. [Ipumenenue metona nzmepenus DJIC mist onpeneneHus pa3audHbIX QU3HKO-
XUMHUYECKHUX BEIMYMH.

9. OO0pa3oBaHue U CTPOEHHE IBOMHOIO 3JIEKTPUYECKOT0 CII0s Ha TPAHULIE pa3ziena MexXy

AJIEKTPOJIOM U PACTBOPOM DJIEKTPOIUTA.

10. DnekTpoKanWUIIpHBIC SABJICHUS U ypaBHeHHS Jlunmmana. D PeKTsl N3MEHEHUS
MOBEPXHOCTHOT'O HATSKEHHUS OT COCTaBa pacTBOpa M MPUPOJIbI METaIA.

11. Meroasl SKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS JBOMHOTO YJIEKTPUUECKOTO CIIOSI.

12. Teopernyeckue mpeACTaBICHUS JBOMHOTO IIEKTPUIECKOTO CJIOS M OCHOBHBIC MOJIEIH
I'ensmrombua, I'yn-HYanmena, [tepHa.

13. KuHeTHKa 3JIeKTPOIHBIX MporieccoB. OCHOBHBIE MEXaHU3MBI JIOCTAaBKU BEIIECTBA K
MMOBEPXHOCTH 3JIEKTPOJIa U3 pacTBOpa.

14. VYpaBHeHME KOHIICHTPALIMOHHOMN MOJIAPU3ALMK U €r0 aHalu3. MeTo | MoIIpu3allMOHHbBIX
KPHBBIX.

15. KoHueHTpaunoHHas NOIsIpU3alus B CUCTEME C KalaloluUM PTYTHBIM 3JIEKTPOIOM.
OcHoBBHI noJIsIporpaduu.



16. Tonsporpadust Ha TBEPABIX ANEKTPOoAaX. METOA BpalIAIOIIErocs TMCKOBOTO AIIEKTPOAA.
17. Pa3HOBUMAHOCTH METOJA BPAIAIOLIErOCs AUCKOBOTO AJIEKTPO/Ia: BpaIIAIOIIUNACs
JIICKOBBIH 3JIEKTPO/] C KOJIBLIOM, BPALIAIOIIUICSI MEMOpPaHHBII 3IEKTPO/I.

18. uddy3noHHBIN CI0M HA TPAHUIIE pa3jiesia MeTall/pacTBOP AJIEKTPOIUTA, METOIBI €T0
UCCIICIOBAaHMS U YIIPABICHHS CKOPOCTBIO AJIEKTPOAHOTO MPOLEcca.

19. DnexTpoxumuuecKas MOJSpU3aLUs U IepeHanpshHKeHue peakuuu. Y pasaenue Tadens
JUTSL OTIMCAHMSI B3AMMOCBSI3U MEX/1y NEePEHANPSHKEHUEM U INIOTHOCTHIO TOKa. KoHCTaHTHI
ypaBHeHus Taders.

20. Teopwust 3aMeUIEHHOTO pa3psiaa Ha MIPUMEPE PEAKIH HJIEKTPOBOCCTAHOBICHUS
BOJIOpOJA.

21. PenakcanuOHHBIE METOJIbI ONIPEICICHUS KHHETUYECKUX MTapaMeTpOB
ANEKTPOXUMHUUYECKUX peakuui. ['anbBaHOCTaTUYECKHUI U MOTEHIMOANHAMUYECKHI METO/IBI.
22. IlpuknagHbie aCEKThl KHHETHKH 3JIEKTPOIHBIX IMPOIIECCOB.

3. Ilpumep dunema K Ix3ameny

®I'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Kadenpa pusnueckoi xumun
Hanpasnenue noarorosku 04.04.01 - Xumus
20 -20_  yu.rom
Jucnumimza «TepMoauHaMKuKa U KUHETUKA 3JIEKTPOAHBIX IPOLIECCOBY

SK3AMEHAIIMOHHBIN BUJIET Ne 1.
1. DnexTpoaBHXKyILIas CUia rajbBAHUUYECKOTO AJIEMEHTA U €€ U3MEpEHHeE.
2. YpaBHEHHE KOHLEHTPAIIMOHHOHN MOJISIPU3AIMH B JIEKTPOJAHON CUCTEME.

3aBeayromuii kadenpoit Gpuznuecko XuMuu B.W. 3a6omorkuii

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs

Kpurepun onieHuBaHus 110 3a4€Ty:

- OLEHKAa «3a4YTEHO»: CTYICHT BJAJEET TEOPETHYECKUMHU 3HAHMAMHU II0 JAHHOMY
paszeiny, 3HaeT KJIACCHU(UKALMIO IEKTPOJOB U AIEKTPOXUMHUYECKUX LIENEH, METObl N3yUCHHUSI
JOC, ocHOBHBIE 3aKOHBI TEPMOJAMHAMUKH M KHUHETHKH AJIEKTPOJHBIX MPOIECCOB, TOMYCKAET
HE3HAYUTENIbHbIE OINOKU; CTYAEHT YMEET MPaBUIbHO OOBSACHATH 3KCIEPUMEHTANIbHbBIE TaHHBIE
C IPUMEHEHUEM TEOPETUYECKHUX ITPEACTABICHUI.

- OLIEHKA «He 3a4YTeHO»: MaTepual HE YCBOEH WU YCBOGH YaCTUYHO, CTYACHT
3aTPYAHSAETCS B OINMCAHUM TEPMOJMHAMHUYECKMX XapaKTEPUCTUK DIIEKTPOAHBIX CUCTEM, HE
MOXET IPUBECTH IPUMEPBI AIEKTPOXUMUYECKUX LENEeH, 3aTPyAHSAETCS IMPUBECTU IIPUMEPHI
JIIEKTPOJIOB.

Onenka Kputepun onieHNBaHUS 110 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIyXHBaeT CTYAEHT, OCBOUBIIMI 3HaHMS,
YMEHUS, KOMIIETEHIIMM W TEOpPEeTHYeCKUi MaTepuan Oe3 NpoOelsioB;

Bricokwuit BBIMIOJTHUBIINK BCe 3aJaHUs, MPEAYCMOTPEHHbIE y4eOHBIM IUIAHOM Ha
YPOBEHB «5» BBICOKOM KaueCTBEHHOM YPOBHE; IIPAKTUYECKHE HaBbIKU
(0TIMYHO) npoeccuoHaNbHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.

CTy,Z[CHT CBO6OI[H0 BJIaZICCT TCOPCTUYUCCKUM MATCPUATIOM, 3HACT
OCHOBHBIC 3aKOHbI TEPpMOJMHAMHUKNW W KHUHCTHUKH JOJICKTPOJHBIX

IPOIIECCOB.
Cpennuit OIICHKY «XOpOIIOY» 3aCIyXHBACT CTYACHT, MPAaKTUYCCKH TOJHOCTHIO
YPOBEHB «4» OCBOMBIIMM 3HAHUS, YMEHUSA, KOMIIETCHUMU U TEOPETUYECKUU
(xopor1o) Marepuan, ydeOHbIC 3aJaHUs HE OICHCHBl MaKCHMAaJbHBIM YHCIOM

0ayIoB, B OCHOBHOM C(OPMHPOBAJ MpaKTU4YecKHe HaBBIKU. CTyHEHT




XOpOILIO BJaJeeT TEOPETUUYECKUM MaTephalioM, 3HAaeT METOJbI
ucciaepoanuss  JIDC w uMeer TMpeACTaBiIeHHE O Mpoleccax,
MPOTEKAIOIIMX HA TPAHUILIEC TEKTPOA/PacTBOP, CIOCOOEH CIPABUTHCS C
OTBETOM MPU HE3HAYUTEIIbHOW MTOMOIIIM CO CTOPOHBI MPENogaBaTesl.

OLICHKY «YyJIOBJIETBOPHUTEIHHO» 3aCIy>KUBAET CTYIEHT, YaCTUYHO C
npoOenaMu  OCBOMBLIMM  3HAHUS, yMEHHS, KOMIIETEHUUH U

[Toporosslii TEOPETUYECKHII MaTepuana, MHOTHE Yy4yeOHble 3ajaHus JuOO He

YPOBEHb «3» BBIIIOJIHWJI, JUOO OHM OIICHEHBl YHUCIOM OauloB OJNM3KHM K

(YAoBIETBOpUTE | MHHHMAJILHOMY, HEKOTOPbIE MIPAKTUUYECKHE HABBIKU HE CHOPMHUPOBAHBI.
JIBHO) CryaeHT 3HaeT 3MEKTPOXUMHUYECKYI0 TEPMHHOJIOTHIO, KIacCU(UKAITUTIO

3JIEKTPOOB U AIEKTPOXUMHUUECKUX CUCTEM, OJIHAKO IIOXO pa3dupaercs
B UX OCOOEHHOCTSIX, C TPYJIOM CIIPaBJISETCSI C OTBETAaMH Ha BOIIPOCHI
IIPY CYIIECTBEHHON IOMOLIM CO CTOPOHBI ITperoiaBaTels.

OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTYJEHT, HE OCBOMBILIUI
3HAHUs, YMEHMsI, KOMIIETCHIIUM U TEOPETHUYECKU Marepuai, yueOHbIe

MuHUMaITBHBIN
OBEHBE 2% 3a/laHisl HE BBIMOJHUJI, MPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBI.
(HZpHOBJIeTBO . CryneHT He coco0eH 0XapaKTepHU30BaTh ANEKTPOJHYIO CUCTEMY JaKe
yTeJ'ILHO) P C TMOMONIbIO IMpenoAaBaTeisi M IUI0OXO BJIAJEECT TCOPCTUUCCKUM

MaTepuaioM (HaOJIIOAI0TCs CYIIECTBEHHbIE OMIMOKH MPH 00CYXKISHUU
0a30BbIX MOHATHIN).

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX UHIMBUAYAJIBHBIX MICUXO(PU3NYECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsI NIPEIOCTABISIETCS TOMOJIHUTEIbHOE BpeMsI [Tl OJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 110 JWUCIHUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3ylbTaTOB OOyUYCHHS WHBAIWIOB W JIHUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOH (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTH
5.1. YueOHas uTeparypa

1. Jamackun b.b., [lerpuit O.A., Hupnuna I'.A. Dnekrpoxumus: yueOHOe mocoOue st
CTYJEHTOB, 00Y4JaOIINUXCs IO HAPaBIEHUIO OATOTOBKU «XuMus». Cno.: Jlanb. 2015. 2
mrt. (0.04). https://e.lanbook.com/book/58166#authors



https://e.lanbook.com/book/58166#authors

2. Jlykomckuii 1O.5. ®U3HKO-XUMHYECKHE OCHOBBI JIEKTPOXUMUU: JlOJITONPY THBIN:
Nurennekt, 2008.

3. B.B. Epemun u 1p. OCHOBBI (pM3HYECKON XUMHH: yueOHOE 1TocoOue s CTyICHTOB BY-
30B. Y. 1, 2-e u3x., nepepad. u non. M.: BUHOM. JlaGoparopust 3nanwmii, 2013. -263 c.

5.2. Ilepuoanyeckas JuTepaTypa

1. Yenexu XUMuUM - pOCCUACKUN HAYYHBIN )KYypHAJ, MyOJIUKYIOMNNA 0030pHBIE CTaThH 110
aKTyaJIbHBIM MpoOJIeMaM XUMHUHU U CMEXHBIX HAYK.

2. DJNEKTpOXUMHS — OAMH U3 KPYMHEHIIUX POCCHMCKUX HAYYHBIX >KypHAJIOB,
OTpPaXKAIOIIUX OCHOBHBIE JOCTHKEHHSI B OO0JIACTH SJICKTPOXUMHH, ITYOJIMKYIOUUH paboThl,
IOCBSIIEHHBIE aKTYaJIbHBIM BOIIPOCAM 3JIEKTPOXUMUUXUMUHU.

3. XypHan ¢Qusznueckoi XHUMHH — OJWMH W3 KPYHMHEHIIMX POCCUMCKUX HAy4HBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HANPABJICHUS PA3BUTUS XMUMHHU, MyOIMKYIOIIUNA paboOTHI,
MOCBSIIEHHBIE aKTyaJbHBIM OOIIMM BOMPOCAM XMMHUHU U MpoOJieMaM, BOZHUKAIOIIMM Ha CTHIKE
Pa3IUYHBIX pa3esioB XMMHUH, a TAK)KE HA TPAaHMIIAX XUMUU U CMEKHBIX C HEH HaykK.

5.3. UHTepHeT-pecypcbl, B TOM 4HcJe COBpeMeHHble NpogeccHOHAIbHbIE (a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):
. DBC «FOPAUT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHubie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »3yeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIMOTEKe
nuccepranuii Poceuiickoit rocynapcrBennoit ouodnuoreku (PI'B) https://rusneb.ru/
8. OnektponHas komekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/

[

arwnE

Pecypchl cBoOGOIHOTO 10CTYMIA:

1. AwmepukaHckas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepTaiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wnadopmanumonnas cuctema "EquHoe OKHO TOCTyIma K oOpa3oBaTeabHBIM pecypcam”
http://window.edu.ru/;

5. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .
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CoOcTBeHHBbIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE pecypchl

KyoI'Y:

1. Cpena moay/abHOTO auHamuueckoro odyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IUTAHOB, YUEOHO-METOIMIECKUX KOMIUICKCOB, ITyOIHKAIMA U
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX PECYpcOB Kadeapbl HHHOPMAITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'V http://docspace.kubsu.ru/

6. Mertoaguyeckue ykazaHuUsl JJisi OOYYAalOIIMXCS IO OCBOCHMIO JHCHMILIMHBI
(Momy.Jis)

VYcnemHoe wu3ydeHue JUCHMIUIMHBL «TepMoauMHaMuKa M KUHETHKA AJIEKTPOJHBIX
MIPOLIECCOB». TPEOYET OT CTYIEHTOB PETYJSIPHOTO MOCEUICHUS JIEKIUl, BBIMOJIHEHHUS TECTOBBIX
IIPOBEPOYHBIX PadOT, BBIIIOJIHEHUS U 3AIIUTHI 1a00paTOPHBIX pabOT, 03HAKOMJIEHUSI C OCHOBHOM
U JIONOJTHUTENILHON pEKOMEHAYEMOM TUTEPaATypPOA.

[Ipy NOATrOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucH NPEbIAyHIeH JIEKIMM U BOCCTAHOBUTH B TMaMSTH paHee
W3Y4YEHHBIN MaTepHall;

2) Gersio MPOCMOTPETh MAaTE€pUaNl MPEACTOAIICH JICKIMH, C HENbI0 JIyUIIero YCBOCHHUS
HOBOT'0 MaTepuaa,

3) caMOCTOSTEIBHO MPOPadOTaTh OTACIbHBIC (PPArMEHTHI TEMbI MPOILION JCKIIMH, €CIIN
3TO HEOOXOUMO.

[Ipy KOHCHEKTUPOBAHMWU JIEKIIMOHHOTO MaTepuana CTYIACHTaM HYXXHO CTPEMHUTHCS
KpaTKO, CXEMaTH4YHO, IOCJIEAO0BATEIbHO M JIOTMYHO (PUKCHUPOBATh OCHOBHBIE IIOJIOKEHUS,
BBIBOJIbI, 0000111eHUsT U POPMYTUPOBKH, HE MBITASICh 3aMUCaTh BECh MPEMOJaBAEMblii MaTepUal
JIOCJIOBHO.

ITpy 1OArOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEH/IyETCS:

1) BHMMATEIbHO HU3Y4YHTh MAaTEpPHAT TPEICTOSIEH pabOThl M COCTaBUTH IUIAH e€¢
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAaHHE dKCIIEPUMEHTAIBHBIM OCOOEHHOCTSIM MPEACTOSIIEH
paboThI (MCTIONB3yEMBIM peaKTUBAM U 000PYOBAHUIO, a TAKXKe TEXHUKE PaOOThI C HUMH);

BemmonuATe nabopaTopHyt0 paboOTy HEOOXOIMMO AaKKypaTHO U IOCJE0BATEIbHO,
OoTpa’kasi BCE €€ OCHOBHbIE JTambl B JJaOOpaTOPHOM >KypHaye. [l ycnemHoW 3aIiuThl
nabopaTopHOM pabOTBI HEOOXOAUMO TIIATEIBHO M3YYWUTh JICKIIMOHHBIA H, €CIU 3TO
HE00X0/IMMO, JOMOJHUTENbHbIN TEOPETUUECKUI MaTepual 1o TeMe paboThl, a TAK)KE MPaBUIbHO
3aroJIHUTh J1a0OpAaTOPHBIA JKypHal, C/AelaB BCe HEOOXOJUMBbIE pacdeTbl U chOopMynHpoBaB
BBIBOJIBI 110 TPO/JIEJIAHHOMN padoTe.

Brimonaenune mabopatopHbix paboT

JlabopaTopHble pabOThI BBIMOIHIIOTCS O0YYAIONTUMUCS B MajbIX Tpymmnax (00bdHO 2-3
4yenoBeka). B Havanme Kypca MpOBOIUTCS WHCTPYKTAX IO TEXHUKE OE30MacHOCTH pabOTHl B
XUMHUYECKON J1TabOpaTOpUM W COCTaBIseTCd TpauK BBINOJHEHHUS J1a0OpaTOPHBIX padoT.
Brimonnenue nabopatopHoit paboThl BKIIOYAET B C€0sI CIEAYIOUINE STaIbI:

1) HoAroTOBUTENBHBIN 3TAN (CaMOCTOSATENIbHAS paboTa CTYJICHTOB);

2) mony4yeHHe JOIMYyCKa K BBIINOJHEHUIO SKCIEPUMEHTAIbHOM 4YacTu JabopaTopHON
paboThl (KOHTAaKTHAs paboTa ¢ mpenogaBareiaeM Kax a0l Maioi rpymmsl);

3) BBIMIOJIHEHHUE SKCIEPUMEHTATHHOM YacTH JIabOpaTopHOW paboThl TOJa KOHTPOJIEM
Iperno/iaBaTe’s;

4) aHaynM3 MOJIyUYEHHBIX PE3yNbTAaTOB, (POPMYIHPOBKA BHIBOJA U MOJATOTOBKA K 3aIlHUTE
1ab0paTopHOI pabOTHI (MOXKET BBIMOJIHATHCS KaK CAMOCTOSITENIbHAS padoTa CTy/IeHTa I0Ma, HIIN
MOJI KOHTPOJIEM IpernojaBaTesisi B TEUEHUE BPEMEHH, BBIACIEHHOTO Ha J1a0opaTOpHbIE pabOThI
WIH B X0JI¢ THOW KOHTAKTHOU PabOTHI C Mpeno/iaBaTesieM);

5) 3amuTa nabopaTopHOit pabOThI (KOHTAKTHAS paboTa C MPENnoaaBaTEIeM).

[Tocse BBIMONMHEHUS BCEX 3TUX ATAIOB JIabopaTopHast paboTa CUNTAETCS BHIITOJTHEHHOM.
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IoaroroBUTEIBLHBIN 3TAN

[lepen 3anstuem oOyuarolmuMmcs HEOOXOIUMO TOATOTOBUTCS K  BBIIOJHEHUIO
naboparopHoit paboTel. TeopeTwdeckass TOArOTOBKA HEOOXOAMMA JJsi  MPOBEICHUS
9KCIIEPUMEHTA U JIOJKHA IPOBOAUTHCA OOYYAIOIMIMMHUCS B MOPSJIKE CAMOCTOATEIbHOU pabOTHI.
Ee crmegyer HauMHaTh BHHMATEIBHBIM pPa30OpOM pPYKOBOJACTBa K JabopaTropHoil paborte.
Teopernueckass TMOATOTOBKA 3aBEpIIAETCS IPEABAPUTEIILHBIM COCTAaBICHHEM OTYeTa B
71a00paTOPHOM KypHAJIE CO CIECIYIOIIUM ITOPSIKOM 3aInCeil:

HazBanue paboThbI.

Henp paboThI.

ObopynoBanue.

Xoxa paboThl, KOTOPBI B TOM YHCIIC BKIIOYAET PUCYHKH, CXEMBI, TaOJIUIbI, OCHOBHBIC
dbopMynbl Uil ONpEeNesieHHs BEJIMYMH, a TakXKe pacueTHble (OpMYyNbl s OIpeaeieHHs
MOTPEITHOCTEH U3MEPSEMBIX BETHUHMH.

IHosnyyeHnne 10MyCKa K BBINOJHEHUIO IKCIIEPUMEHTAJIBHON YaCTH J1a00paATOPHO
padoThbI

[Ipucrynas k nmabopaTopHbIM paboTaM, HEOOXOAUMO MOJYYUTh Y JabOpaHTa MPUOOPHL,
TpeOyemble il BBHIMOJHEHHUS paboThl. Pa3oOpaThcsi B Ha3HAYCHMHM MaTEpUAIIOB, XMMHUYECKOU
NoCy/bl, TPUOOPOB M TPUHAJICKHOCTEH B COOTBETCTBUU C UX TEXHHUUYECKUMHU JIaHHBIMH.
[Tony4ynTh IOMYCK K BBHIMOJIHEHUIO Ta0OpaTOPHOI padoThl y mpenoaasareis. JJomycK cTyIeHThl
MONy4yaloT B pe3ylbTaTe YCTHOTO OMpoca MpernojaBaTelieM O TMOPSAKE BbIIOJHEHUS
AKCIIEPUMEHTA, TIPEyCMOTPEHHOTO TAaHHOU JTaOOPaTOpPHOH paboTOi.

BbinosiHeHHe IKCIIEPUMEHTAIBHOI YacTH J1a00paTOPHO padoThI MOJ KOHTPOJIEM
npenoaaBateJis

3areM oOywyaromiyiecs: BBIIOTHSIOT SKCIIEPUMEHTANBHBIN 3Tam J1abopaTOpHOW paboThI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTENbHBIM yKa3aHHEM HX
pa3MepHOCTH B J1abopaTopHbIi xypHan. He gomyckaercsi MCHo/Ib30BaHHEe YePHOBHKOB /1JIsl
3aMHMCH IKCMEPUMEHTAIBHBIX JAHHBIX, 3alMCh KAaPaHAALIOM W HHbIE CMOCOObI, Aal0lIue
BO3MOSKHOCTh KOPPEKTHPOBKH MOJYy4YeHHBIX pe3yJbTaToB. B ciydae, eciiv B METOIUYECKHX
yKa3aHUAX K JlabopaTopHOM paldoTe MNpemasioKeHbl TaOaMIbl WM I[MIAOJIOH JJs 3alucu
OKCIIEPUMEHTATIbHBIX JaHHBIX, TO 3AMOJHSIIOTCS 3TH TaOmUIBl WK mabnoH. B uHOM ciydae
3aIMCh SKCIIEPUMEHTAFHBIX TAaHHBIX JIETAeTCs CTYIEHTOM B IIPOU3BOJIBHOM (hopme.

[To okOHYaHMU BBHIMIOJTHEHHs SKCIIEPUMEHTA CTYAEHTHI JOJKHBI MPUBECTH CBOE pabouee
MECTO B MOPSZAOK M BBIMBITH HCIIONB3YEMYIO XUMUYECKYI0 mocyay. Ilocie aToro pabodee mecto
cHaeTcs TMpernojaBaTeNi0 WM JabOpaHTy M B JIaOOpaTOPHBIA JKypHAlT CTYACHTa CTaBUTCS
OTMETKAa O BBITIOJHEHUHU JKCIIEPUMEHTAIBHOW YacTh J1abopaTopHO paboThl ¢ 00s3aTeTbHBIM
YKa3aHHUEM JaThl €€ BBITOTHEHUSI.

AHaJIN3 MOJIy4eHHBIX Pe3yJbTaTOB U (POPMYIHMPOBKA BHIBO/IOB

MoskeT BBITIOTHATHCS KaK CaMOCTOATeIbHas padoTa CTy/IeHTa JJOMa, WK MO KOHTPOJIeM
Iperno/iaBaTess B TeUCHHE BPEMEHH, BBIJICIICHHOTO Ha JJabopaTopHbIe pabOThl WM B X0/ WHON
KOHTaKTHOW paboThl ¢ mpenonaBateneM. CTYIEHTHI TOJKHBI BBITIOJHUTH BCE HEOOXOIUMBIC
pacyeTbl COTJIACHO METOAMYECKHM YKa3aHUSM K BBITIOJIHEHHUIO J1a0opaTopHeIX pabor. B
71a00paTOPHOM XKypHasie MPUBOJAATCS BCE HEOOXOIMMBIE PAacyeThl C yKa3aHHEM pa3MEpHOCTEH
MOJYYCHHBIX BEITMYMH, a Tak)Ke BCe TpaQuKH W PUCYHKH B COOTBETCTBHU C TpeOOBaHUS
71a060paTOPHOTO MPAKTHKYMA.

B cnyuae, ecnu B xome mabopaTopHOH paOOTHI MMEET MECTO MPOTEKAaHHUE XUMHUYECKUX
peakiuii, Bce OHU JIOJDKHBI OBITh 3alHCaHbl B J1A0OPAaTOPHOM KypHAJE B MOJIEKYISPHOM,
MIOJTHOM MOHHOM M COKPAIlICHHOM HOHHOM BHJIE.

Jlarmee Ha OCHOBAHHH TOJYYCHHBIX PE3YIIbTATOB CTYACHTHI OJDKHBI C(HOPMYITHPOBATH U
3anucaTth BBIBOJ, KOTOPBIM TOJKEH ObITh COTJIACOBAH C 3asBJICHHBIMU LENSAMU W/WIH 3aladaMU
nabopaTopHoil paboThl. BpIBOA JOKEH conepkaTb HEOOXOAUMYIO KOJIMYECTBEHHYIO
nHpopMaIuio.



[Ipu noaroroBke K 3ammre J1IAOOpaTOpHOH pabOThl HEOOXOAMMO OTBETUTh Ha
MpeJIOKEHHBIE KOHTPOJbHBIE BOIPOCHL, KOTOpPbIE HMEIOTCS IOcie KaxXAoW JIabopaTopHOM
pabotel. Oco00e BHHMAaHHE B XOJIe¢ TCOPETHUECKON MOJTOTOBKH JOJKHO OBITH OOpamieHo Ha
NOHMMaHWe (PU3UYECKON CYIIHOCTH Mpolecca(oB) H3Iydaroluxcs B Xoae paborel. Jlis
CAMOKOHTPOJISI B KaXJOW pabdoTe TpPUBEACHB KOHTPOJBHBIE BOIMPOCH, HAa KOTOPHIE
oOyuaromuiicst 00s3aH JaTh YeTKUE, MPaBUIbHBIE OTBETHI.

3ammra 1adopaTtopHoii padoThl

3amuTa 1a00paTOpHBIX PadOT MPOUCXOAUT B BHIE cOOECEOBAHUS C MPENOJaBaTEIeM 110
nabopaTopHOil pabore ¢ 00s13aTeNbHON MPOBEPKOM IpenoaBaTeseM JIadbopaTopHOro KypHaa
cTyneHTa. Jlns ycmemHo#l 3amuThl J1a00opaToOpHOM pabOThl CTYAEHT MOJKEH MPEeAoCTaBUTh
1ab0opaToOpHEIN KypHAJI, O(QOPMIICHHBI B COOTBETCTBHHM C YCTAHOBJICHHBIMHU TPEOOBAHUSIMU,
BKJIIOYAsl HAJTMYME OTMETKU O BBIIIOJIHEHUH IKCIIEPUMEHTAIbHOM YacTu paboThl. B xone ycTHOM
Oecenpl ¢ mperojaBaTesieM CTYACHT JOJDKEH MPOJAEMOHCTPUPOBATH 3HAHUE IeNedl M 3amay
BBIMIOJTHEHHON pabOThl, 3aKOHOB, KOTOpBIE JIEKAaT B OCHOBE HAOIIOJaeMbIX B XOJ€ PaOOThHI
SIBIICHUH, MPOJEMOHCTPHPOBATh YMEHHE aHAJIM3UPOBATH MOIYYCHHYI0O MH(POPMALMIO U JeNaTh
Ha €e OCHOBE BBIBOJIbI. B 3TOM ciyuyae B 1a0opaTOpHOM KypHalle Ha COOTBETCTBYIOIIEH paboTe
CTaBHUTCSl ITIOMETKA «3a4TEHOY», POCIHUCH IPEoaBaTelisi, IPUHABLIETO paboTy, U Jara 3allUThl
pabotsl. [Tocne storo maboparopnas pabora cuMTaeTcsi BHIIOIHEHHOW. Jlomyckaercs 3aiuTa
7a00paTOPHBIX paOdOT WHAMBHIYATBHO WM B COCTaBE MAJIBIX TPYHI OOYUYaIOMIMXCs, COBMECTHO
BBITMIOJHABIINX JAHHYIO paloTy.

CamocrosTrenbHas paboTa Hapsay € ayIUTOPHON MNPEICTaBISET OAHY M3 BaKHEHIINX
dopMm yuebHOro mpouecca. CamoctosiTenbHass paboTa — 3TO IUIaHUpyemas padoTa CTYAEHTOB,
BBITIOJIHSIEMAs] TI0 33JaHUI0 M MPHU METOAWYECKOM PYKOBOJCTBE MpenojaBaTelisi, HO 0e3 ero
HenmocpeAcTBeHHOro ydactus. CamocTodrenbHas paboTa mnpeAHa3HaYeHAa HE TOJIBKO s
OBJIA/ICHUS TIPECTABICHHON TUCIMIIMHOMN, HO U /Uil (HOPMUPOBAHHS HaBBIKOB pabOTHI BOOOIIE,
B y4eOHOH, HayyHOH, NMpo(hecCHOHAIBHONW AEATENIbHOCTH, CIOCOOHOCTH NPUHMMATh Ha ceds
OTBETCTBEHHOCTh, CAMOCTOSITEIILHO pPEIIaTh BO3HHUKAIOIIUE MPOOJIEMBI, HAXOIUTh NPAaBUIIBHbIC
peLeHus U T.1.

B ocBOGHMM MUCHMITIMHBI WHBAIAJAMH M JIMIIAMH C OTPAaHWUYCHHBIMH BO3MOYKHOCTSIMU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBMIyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOJTHUTEIFHOE pa3bsCHEHNE YIeOHOTO MaTepuraia.

WupuBuyanbHble KOHCYJIBTAllMM IO MpPEIMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOUIMM MHIWBUIYAIN3AUN OOYUEHHUS U YCTAHOBJICHUIO BOCIIHTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0Yy4aloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHe (MOAYJII0)

HanmeHnoBanue crieliuagbHBIX
TMOMEIICHHI

OCHAaIIEHHOCTD CITEIUAIbHBIX
MOMEIIEHUI

HepequL JIMIOCH3UOHHOI'O
IIpOrpaMMHOTO obecrneueHus

VYuebHble ayIUTOpHU JUTS
MIPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THIA

MebGenb: yueOHast MmeOemb
TexHn4ecKue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPHU it | MeOenb: yaeOHas meOeb Microsoft Windows;
MIPOBEACHUS TPYIIIOBBIX u | Texuuueckue cpeactsa obydenus:: | Microsoft Office
HHIUBUIYAIbHBIX  KOHCYJIBTALUM, | KpaH, IMPOEKTOP, KOMIILIOTED

TEKYIIETO KOHTPOJIS u

MIPOMEXKYTOYHOMN aTTECTAIMH

VYuebOHbie ayJUTOPHH st | MebGenb: yueOHast MeGeb Microsoft Windows;

MpoBeJIeHUsT 1abopaTOpHBIX paboT

TexHuueckue cpeacTpa 00yUeHHS:

(ayn. 345C) MIEPEHOCHOE MYJIbTUMETUITHOE
obopymnoBanue (HOYTOYK,
HPOEKTOP).
Oo6opynoBanue:
CHCIHATH3UPOBAHHAS
nabopaTopHas  MeOenb  (CTOJIBI,

Microsoft Office




CTYJIbs, IIKa(bl AJSI PEaKTHBOB H
o0opynoBaHus, BBITSDKHBIC
mKadbl), CpPEeICTBa  IOXKapHOI
6e30macHOCTH M OKa3aHWA IEPBOU
MEIULIMHCKOM TIOMOIIIH,
XUMHUYECKas nocyaa u
00opynoBaHWe, CYIIMIBHBINA MIKad,
Bechl JlabopaTtopHble — 1 1T, BECh
aHaJIUTHYecKHe — 2 1T, TepMOoCTaT
BO3AyIIHBIA — | T, noHomep-pH-
MeTp — 3 WIT, MEIIaJKUd MarHUTHbIE
— 3 wT., u3MEepuTeIb UMMHUTAHCA
E7-21 — 4 1T, HUCTOYHHK TOKa
umnynbeHed  b5-50 — 3 o,
KOHAYKTOMETP - 1 1T,
MYJIbTUMETPBI YHHBEpCaJIbHBIC
HACTOJBHBIC — 5 IIT; TTOTEHIIHOCTAT
AUTOLAB PGSTAT302; IIK-3
IIT., XHMHYIECKUE PEAKTHBBI.

Jdns  camocTosTeNnbHOW — pabOThl  OOYdYalOUIMXCS  IPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUICKTOBAaHHBIE CIICIHMATM3UPOBAHHONW MeOEIbI0, OCHAIEHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TIOAKIIIOUEHHS K ceTn «MHTepHeT» M o0ecrnedeHneM J10CTyna B AJIEKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BATEIFHYIO CPEly YHUBEPCHUTETA.

HaunmeHoBaHuEe TOMEIIEHUN 19
CaMOCTOSTENTFHON pabOTHI
o0OyJaromuxcst

OcHaIIIEHHOCTDb ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI
oOyJaromuxcs

IIequeHL.HﬂﬂeHSHOHHOFO
nporpaMMHOTO obOecreueHust

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Mebenb: yaeOHas MeOeib
KoMmmnexr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKAa C TMOAKIIYCHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIlMOHHOM
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYIO  MH(MOPMALMOHHO-
00pa3oBaTeNBHYIO cpeny
o0pa3oBaTeNpHOH  OpraHH3aldH,
Be0-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, oOecreynBaroee
JIOCTYTI K ceTn HHTEpHET
(mpoBoHOE COETMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

TTomemnieHue i caMOCTOSATEILHOM
pabotsr oO0ygarommxcs (400c, 401c,
431c, 329¢)

Mebenn: yaebHas medeib
KoMmmnexr cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHHUKa C TOAKIIOUYEHHEM K
nHpopManoHHO-
KOMMYHUKaIIMOHHOH
«lHTEpHET» W JOCTymOM B
JJIEKTPOHHYI0  MH(OpMannOHHO-
00pa3oBaTeIbHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3aluH,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecTieunBaroIee
JOCTYm K  CEeTH  HHTEpHET
(poBoTHOE COeTMHEHNE u
OecrpoBOTHOE  COEOWHEHHE MO
texronorun Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office




