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Pemensust Ha pabovyio IPOrPaAMMY H OLEHOYHbIE MATEPHAJILI IO
anenunianne «51.8.J13.01.01.04 OcHoBHOE ¥ BCIIOMOTaTe/IbHOE obopyoBaHue
IEKTPOXHMHUECKHX CHCTEM» '

Copaepxanue PITJL u OM cooTseTcTBYyeT TpeGoBanuaM  (ejiepaibHOro
rocyJapcTBEHHOr0  CTaHAapTa  BBICLIErO obpasoBaHusi MO  HaMpaBJICHHUIO
noarotosky 13.03.01 «TernosHepreTHka H TEMJIOTEXHUKa» H yueOHOMY TIaHy.

PI1Jl 1 OM CcOOTBETCTBYIOT TpeOOBaHWAM, MPEABABIACMBIM K CTPYKTYpE,
cozepskanuio PT1J1 u OM no THCIMIIIHHE, @ UMEHHO:

L [TepeueHb (GopMUPYEMBIX KOMITIETEHLHH, KOTOPBIMH JJOJIKEH OBIANETh
ofyuarowuiics B pe3yJibTare OCBOCHHU HCIHILTHHEL, coorercTByer ®I'OC BO 1
npodcranaapry, Oyymen 1npoheccHOHaNbHOH JIeSTeIbHOCTH BbITY CKHHKA.

2. Crpykrypa W cojiepaHue JIMCUHUILIMHBL COOTBETCTBYET yueOHOMY
TIaHy.

3. PIJI comepxur  nppopmaimmio 00 y4eOHO-METOANYECKOM,
MHPOPMAIIHOHHOM M MaTepHalbHO-TEXHUIECKOM obecriedeHHn JUCIHILIHHBI; 00
0COBEHHOCTAX OpraHu3alli¥ 00pa30BATENbHOH JEATENbHOCTH A JHIL C
OTpaHHYCHHBLIMA BO3MOXHOCTAMH 3710POBBS M HHBATHAOB H METOANICCKHE
peKoMeH/aLKK JUTs 1IperojiaBareiei 110 opraHusaiii BOCIUTATE/IbHOIH paboThl €
00yH4atOMMHCH.

2. TTokasaTeny U KPUTEPHHU OLEHHBAHUS KOMIIETEHLIMH B OM, a TaKe LLIKaJbl
OIlCHUBAHUS 00ECMeYHBAIOT BO3MOXXHOCTL MPOBEACHHUA BCECTOPOHHEH OLEHKH
pe3ysibTaThl 00yueHus, ypoBHeii chopMHPOBAHHOCTH KOMITETEHIIHH.

3. KOHTpOJIbHBIE 33/|aHHs U HHbIE MaTepHallbl OLCHKH 3y IbTaToB OCBOEHKA
pa3paGoTaHbl Ha OCHOBE NPHHLMIIOB OUECHHBAHMA: BATHAHOCTH, ornpeaenEHHOCTH,
OJIHO3HAYHOCTH, HAIEKHOCTH, @ TAKIKE COOTBETCTBYIOT TpeGOBaHHUAM K COCTABY H
B3AMMOCBS3H OLIEHOYHBIX CpEJICTB, [OJHOTE MO KOJMUYECTBEHHOMY COCTaBy
OLIEHOYHBIX CPEICTB M MO3BONAKT 00BEKTHBHO OLEHUTH PE3y/IbTATHI o0y4eHus,
ypOBHH c(OPMHUPOBAHHOCTH KOMITETeHLIHH.

5. Hanpasnensocts PIJ] 1 OM 1o AMCIMIIIMHE COOTBETCTBYET UEIAM o1l
no HampaBJIeHUIO 13.03.01 «TennorHepreTHka H TerI0TeXHUKa»,
npogceTaniapTaM.

Jakmouenne. Ha OCHOBaHMH IPOBEIEHHON JKCIEPTH3bI MOXKHO C/le1alh
saknouenue, uto PITJI 1 OM no JMcUUIUIMHE COOTBETCTBYET tpebosanmsim OPIOC
BO, npodeccHOHaTBbHOTO CTaHAapTa, COBPCMEHHLIM TpeGoBaHUAM pPhIHKA pr,t[a/n
PEKOMEH LY FOTCS JUISl HCTIONIb30BAHUS B yueGHOM 1polecce.

Peuenzent

dummmonor AL, OAO TarsHepro. HaYATLHHK ITY, K.T.H

(Mamia MO mecto paGoTsl, J0IKHOCTE, YUCHAA CTCIICHB)

Jlata ﬁ[_:!tf) OC 23

HOJTHCh




1. Ieap, 32a1a4 U IVIAHUPYeEMBbIe pPe3yJIbTaThl 00yYeHHUsI 10 JUCHUIIMHE

lempto  ocBoeHMs  OUCHUIUIMHBI ~ «OCHOBHOE M BCIIOMOTATEILHOE
000pyI0BaHUE DICKTPOXUMHUUYCCKHX CHCTEMY SIBJISCTCS 3HAKOMCTBO OOYYaIOIIHUXCS C
OCHOBHBIM W BCIIOMOTAaTEIbHBIM OOOPY/IOBAHHEM aBTOHOMHBIX SHEPIOYCTAaHOBOK M
IEKTPOXUMUYCCKUX CHUCTEM IPUMEHHUTEIBHO K YHEPrOCHAOKEHUIO aBTOHOMHBIX
0OBEKTOB.

3amayaMy TUCLUILIMHGI SIBISIOTCS

- (hopMHUPOBAHUE MEIIOCTHOW CUCTEMbI 3HAHUH 10 TEXHOJOTHUECKUM acIleKTaM
1 000PYIOBAHUIO JIEKTPOXUMUYECKHUX CUCTEM;

- (hopMupoBaHNE HABBIKOB CAMOCTOSATEIHLHOTO aHAIM3a W IIeJICHANIPaBICHHOTO
BBIOOpA 000PYAOBaHUS JJIS PEIICHHS TPUKIIATHBIX AJICKTPOXUMUYECKHX 33]1a4;

- H3y4YCHHE
IEKTPOXUMUYECKUX CHCTEM W
AIIEKTPOXUMHUYECKOTO 000PYJOBaHMUS

HOPMATHUBHOU
OLICHKA

JTIOKYMEHTaIu! Ha
OCHOBHBIX TEHJCHIINU

KoMnereHnu 1 HHIMKATOPBI, (POpMUpyeMbIe y 00yHaroIUXCs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN

KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

[TIK-2. CiocoOeH K opraHu3aIum
TEXHUYECKOTO U MaTepPUATBLHOTO
o0ecrniedeHus Mo dKCIUTyaTaluu
ABTOHOMHBIX YHEPTreTUYECKUX CUCTEM U
€€ KOMIIOHEHTOB

[1IK-2.1. O00CHOBBIBAET TEXHUUECKHE U
MaTepuaibHble TOTPEOHOCTH MPU IKCILTyaTalluu
ABTOHOMHBIX SHEPTeTUUECKUX CUCTEM

IIK-3. CriocobeH k o0ecreyeHnIo
TEXHOJIOTHYECKOM, IIPOM3BOICTBEHHOM
3KCHJIyaTaIlI/II/I ABTOHOMHBIX
HYHEPTEeTHUYECKHUX CHCTEM

[1K-3.1. Cobmtonaet nmpaBuiia TEXHOIOTUYECKON
Y MIPOU3BOJICTBEHHOW AMCIIUTUIMHBI TIPU
SKCILTyaTallui aBTOHOMHBIX SHCPTCTUUCCKHUX
CUCTEM

[1K-4. CnocobeH k opraHu3anuu
TEXHUYECKOT'0 U MaTepHaIbHOTO
o0ecrnieueHns MEpONPUITHI 110
COBEPILLIECHCTBOBAHHIO TEXHOJIOTUU
IMPOMU3BOJACTBA ABTOHOMHBIX
HHEPreTUYECKUX CUCTEM U UX
KOMIIOHCHTOB

[1K-4.3. BpINonHseT 3KCIIEPUMEHTHI 110
napaMeTpaM U XapaKTepUCTHKAM XUMHUYECKUX
PEaKTOpOB, TOIUIMBHBIX AJIEMEHTOB,
AIIEKTPOXUMUYECKUX IHEPTrOYCTAHOBOK,
YCTaHOBOK BOJIOPOJAHON SHEPTETUKHU U UX
AJIEMEHTOB B COOTBETCTBHUH C YCTAaHOBJIEHHBIMU
MIOJIHOMOYUSIMU

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpenmecTByronye AUCHUIIINHBI

«Duznueckas XUMUS»,

(monynu), npaktuku, HUP, np. «Xumusy,
«ONEeKTpoXuMus», «DU3HUKO-XUMHUYECKHE OCHOBBI IPOLIECCOB OOpPaOOTKU BOABDY,
«IIporpammHOe oOecrieyeHue | MPOrpaMMHUPOBAHHE B

npodeccCuoOHaATbLHON NEeSITETLHOCTH, «Koppo3uoHHsie MIPOIIECCHI
AIEKTPOXUMHUYECKUX YCTAHOBKAX).

[Tocnenyromue  AUCHUIUIMHBI (Mmonynu), mnpaktuku, HHUP,
«IIpousBoacTBeHHass  MpakTUKa  (MpaKTUKA MO  MOJYyYECHHIO

«IIpousBoacTBEHHAs TPAKTUKA (MIPEIAUIIIIOMHAs )».

IPOEKTUPOBAHUE
pa3BUTHUSA

MEPBUYHBIX
npoecCHOHANTbHBIX HaBBIKOB)», «[[pOM3BOCTBEHHAS MPAKTHKA (TEXHOJIOTHYECKAs )»,



3. CTpykTypa U cofep:KaHHue IUCHUNINHBI
3.1. CTpyKTYypa IMCHUTLIAHBI
Jlnst ouHo popMbl 00yUeHUSI

Bun yuebHo# paboThl Bcero | Bcero | Cemectp
3E 4acoB 7
OBLIAA TPYAOEMKOCTD JUCHUIIJIMHBI 7 252 252
KOHTAKTHAA PABOTA* - 89 89
AYJIUTOPHAS PABOTA 1.9 68 68
Jleximu 0,9 34 34
[IpakTryeckue (CEMUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie pabOThI 0,4 16 16
CAMOCTOSITEJIbHASI PABOTA OBYUAIOIIETOCSL | 5.1 184 148
[IpopaboTtka yueOHOTO MaTepuasa 4,1 148 148
KypcoBoli npoekT | 36 36
KypcoBas padota — — —
[TIoaroroBka K MpoOMEKyTOYHOU ATTECTALIUN | 36 36
[IpomexxyTouHast aTTecTalus: g

3.2. Copep:xxaHue IUCHUILIMHBI, CTPYKTYPUPOBAaHHOE IO pasaejamMm M

BHAM 3aHATHH

Pa3nensl Pacnpenenenue ®opmel 1 | THAEKCH THAMKATOPOB
JTUCIUTLTAHBI 2 TPYAOEMKOCTH BUJT (hopMHUpYyEMBIX
§ 10 BujIaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIIUH
o = O : O
- 2| g| 2| 2
Pazgen 1 «CoctaB u | 68 10 4 6 48 TK1 [IK-2.13, 11K-3.13, I1K-4.33
MIPUHLIUTIBI paboTh
OCHOBHOTO
obopymoBaHus
3JIEKTPOXMUMHIECKUX
CHCTEM»
Pasnenr 2 «CoctaB u| 70 10 4 6 50 TK2 MK-2.1 3V, 1IK-3.1 3V, IIK-
OPUHLMIIBL  pabOThI 433Y
BCIIOMOTaTEJILHOTO
o0opymoBaHus
IIEKTPOXUMHUYECKUX
CUCTEM»
Paznen 3 «Meromsr | 78 14 8 6 50 TK3 [IK-2.1 3, [IK-3.1 3, [1K-4.3
UATHOCTHKH 3¥B
3JIEKTPOXHUMHYECKUX
CHCTEM)
KypcoBoii npoekt 36 IK-2.1 3YB, IIK-3.1 3YB,




IIK-4.3 B

DK3amMeH 36 IK-2.1 3YB, IIK-3.1 3YB,
TIK-4.3 B

Hroro 3a 7 cemectp 252 34 16 18 148

3.3. Conep:xkanme TMCHUIIAHBI

Pazgen 1. «CoctaB W mnOpuUHIMIBI PpabOThl OCHOBHOTO OOOpYAOBaHUS
AIEKTPOXUMHUYECKUX CUCTEM

Tema 1.1. OcHOBHBIE 3NIEKTPOXUMHUECKHE OOBEKTHI U CUCTEMBI

Tema 1.2. Knaccuduxamuss u mokaszaTreiad 3JIEKTPOXUMUYECKUX alIapaToB.
KOHCTpyKIIMM ~ 3JIEMEHTOB  JJIEKTPOXUMHUYECKMX  allapaToB  (HAa3HA4YECHHE,
TpeOOBaHUS )

Tema 1.3. TeopeTudyeckne OCHOBBI pEANIU3aALMU  DIEKTPOXUMHUUYECKUX
TEXHOJIOT UM

Tema 1.4. OcHOBHOE 000PYIOBaHUE IITEKTPOXUMUYECKUX CUCTEM

Tema 1.5. YcrpolicTBO U MpUHIMT pabOThl OCHOBHOTO 000PY10BaHUS.

Pazpen 2. «CoctaB W nmpuHUUIIBI paOOThl BCIOMOIaTEIbHOTO OOOpPYAOBAHUS
ANEKTPOXUMHUYECKUX CUCTEM

Tewma 2.1. BcnomorarenbHOEe 000py10BaHHUE 3EKTPOXUMUYECKUX CUCTEM

Tema 2.2. YcTpoiicTBO M IPUHIUT paOOThI BCIIOMOTATEIBHOIO 000y 10BaHUS

Tema 2.3. PauuoHanbHBIM BBIOOP CYHISCTBYIONIETO OTEYECTBEHHOTO U
3apy0eKHOro 000pyAOBaHUSA C IPUMEHEHUEM CPEICTB aBTOMATU3aLUU

Paszpnen 3. «MeToabl IMarHOCTUKH 3JEKTPOXUMUYECKHX CUCTEM

Tema 3.1. OO1ast xapakTepUCTUKa OOBEKTOB U METO0B UCCIICI0BAHUS.

Tema 3.2. @opMbl © BHABl TEXHOJIOTMYECKOW JOKYMEHTAlMM B
AIEKTPOXUMHUYECKUX MPOU3BOJICTBAX.

3.4. TeMaTu4yeCcKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

1. MaTepuanbHbli pacyeT U OajlaHC 3JIEKTPOXUMHUUECKOI0 anmnapara.

2. DHEpPreTUYeCKUe pacyeTbl INEKTPOXMMUYECKOrO ammapara. banasc
HaIpsHKEHUS.

3. OCHOBHBIE XapAKTEPUCTUKH IIEKTPOXUMHUUECKHX AIIIAPATOB

4. TexHOJIOTHUECKHE CXEMbI KOT€HEPallUU C TOTIMBHBIMU 3JIEMEHTaMU

5. TeXHOJOTNYECKHUE CXEMBI TPUTCHEPALIMH C TOIUIMBHBIMU 3JIEMEHTAMU

6. CructemMbl BHYTPEHHETO ¥ BHEIIHET0 pU(POPMHUHTa TOTIIIMBA

3.5. TemaTuyeckuii JIaH JJa00OPATOPHBIX padoT

1. AHanu3 KOHCTPYKIIUU 3IEKTPOIU3EPOB.

2. MarepuanbHbIid 0ajaHC pa3IMIHBIX AJIEKTPOIU3EPOB.
3. DHepreTu4ecKuil Oaanc MEKTPOIU3EPA.

4. DneKkTpoocaxaeHue MeTaa.

3.6. KypcoBoii npoexkT
1. MartepuanibHbIil 0allaHC SIEKTPOTUZEPOB.




. DHepreTU4YecKu i Oanmanc 3MeKTpomn3Epa.

. Bb160p ncTouHMKA MUTAHUS TAIbBAHUYECKON BaHHBI.

. Pacuér u BIOOp 000pynOBaHMS [l HAHECEHUS TAIbBAHUYECKUX TTOKPBITUH.

. MarepuanbHoe obecrieueHrne TEXHOIOTUYECKO TO MPOoIiecca HAaHECEHUSI TIOKPBITHIA.
. ABTOMaTHuuyeckoe 000pyI0BaHuE.

. PacueTHblie XapakTepuCTUKHU HEOOXOAUMBIE MPU BHIOOPE aBTOMATHUYECKUX JTUHUH.
. OGopynoBaHue /111 HAHECEHUS MOKPHITUM Ha MEJIKUE JIETaIH.

9. Kpurepun a1t KONMMYECTBEHHOM OLEHKHU PACIIPENEIICHUS TOKA U METALIA.

10. O6opynoBanue ajisi XUMHYECKOW U SJEKTPOXUMHUYECKO W TIOJTOTOBKH JETale K
raJbBaHUYECKUM MOKPBITHSIM.

11. Bb10Op peareHToB M THIA 3JEKTPOJIUTA IO TaHHBIM Ha IPOEKTUPOBAHHUE.

12. IIpoexkTupOoBaHUE EKTPOXUMUIECKUX CHCTEM .

13. KoHCTpYKTHBHBIE OCOOCHHOCTH 3JICKTPOXUMHUECKUX CHCTEM.

14. TepmonnHamuyeckass yCTOMYMBOCTh AKTHBHBIX BEIIECTB 3JIEKTPOXUMUYECKUX
CUCTEM B BOAHBIX PACTBOpax.

15. XapakTepuCTUKH, O3BOJISIIOLIME CPABHUBATD IEKTPOXUMUYECKHUE CHCTEMBI
MEX1y COOON HE3aBHCHUMO OT 3JIEKTPOXUMHUYECKON CUCTEMBI, MacChl, 0COOEHHOCTEN
KOHCTPYKIUH.

16. PacueT puiIbTpyIONMX YCTaHOBOK.

17. Pacuet xonn4ecTBa BOJbl, HEOOXOAUMOM /JIsi IPOMBIBKH JI€TajeH mocie
TEXHOJIOTUYECKOU 00paboTKHU.

18. O60opyn0BaHuUsl, UCIIONAB3YEMBIE JIJISI OUMCTU CTOYHBIX BOJI.

19. IlpyHUKMNMATBHBIE CXEMBI OUHCTKH.

20. ABTomaTu3aius 000pyAOBaHUS 111 OYMCTKH CTOUYHBIX BOJI.

01O\ D K~ W

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OueHuBaHue pe3yJbTaTOB OOYUYEHHS MO JUCHUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUHOW aTTECTalud, MNPOBOAUMBIX IIO
oamnsHO-perTuHroBoi cucreme (bPC).

[Ikana oueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUILINHE:

3ammanu- YpoBeHb chOPMUPOBAHHOCTH KOMITETEHIIUU
pOBaHHBIC (MHAMKATOpPA TOCTHXKCHUS KOMIIETEHIINH )
Kox Pe3ymbTarsl o0OyueHus 1o
MHIHKATO TUCIUAIIIINHE
o " Hwuxke .
Kon pa Boicoknit | Cpennuit Hwuzkuit
KOMIIE- [TOCTHIKEH CpeaHeTo
TeHIUN s [IIxaa onieHUBaHUS
KOMIIETEH HEY/I0B-
yJIOBJIET-
AU OTJINYHO XOPOIIIO JIETBOPHU-
BOPHUTEITHHO
TEJIBHO
3a4TEHO HE 3a4TE€HO
IIK-2.1 | 3uaTh: ‘




- KOHCTPYKIIMHU, | YPOBEHb | YpoBeHb | MuHUMaNb | YPOBEHD
OCHOBHBIE 3HAaHUW B | 3HAHUU B | HO 3HAHUU
XapaKTEePUCTUKH, o0Beme, o0neme, JOIYCTUMBI| HUXE
IIPEUMYILIECTBA U | COOTBETCTB | COOTBETCT | i ypOBEHb | MUHHUMAaJ
HEJOCTATKM  Pa3HbIX | YIOLIEM BYIOLLIEM | 3HaHUH, BHBIX
TUIIOB TOIUIMBHBIX | IPOTrpaMMe | IporpaMMm | UMeEET TpeGoBaH
3JIEMEHTOB; NOJATOTOBK | €, HMMEET | MECTO 17078
-OCHOBBI u, 0e3 MECTO MHOTO HAMEIOT
ANEKTPOXUMUYECKON OIMO0K HECKOJIBKO | HErpyObIX | MECTO
TEXHOJIOTUHI TUISL HETrpyOBbIX | OIIMOOK rpyOsbie
pEeIICHUs] Hay4YHBIX U 01115 (TS OIMOKHU
IIPAKTUYECKUX 3ajay;

-TEXHUYECKHE u

MaTepuaIbHbIe

MOTPeOHOCTH npu

AKCILTyaTaluu

ABTOHOMHBIX

HHEPreTUUECKUX

CUCTEM.

YMerTs:

- IPOU3BOJIUTH pPACUeT | YPOBEHb YpoBeHb Munumans | YpoBeHb
XaPAKTEPUCTHK 3HAHUW B | 3HAHUU B | HO 3HAHUI
JTAHHOT'O o0Beme, o0neme, JOIYCTUMBI| HUXKE
000py0BaHus; COOTBETCTB | COOTBETCT | i ypOBEHb | MUHUMAI
- TIPOU3BOAMUTH MOJAO0D | YIOIIEM BYIOLLIEM | 3HaHUH, BHBIX
o0opynoBaHus U3 | IporpaMMme | IporpaMm | UMeeT TpeOoBaH
KaTaJIoroB ¢bupm- | MOATOTOBK | €, HMEET | MECTO 17078
IIPOU3BOIUTEIIEH; u, 0e3 MECTO MHOTO UMEIOT

- MIPOU3BOJIUTH | OIIMOOK HECKOJIBKO | HErpyObIX | MECTO
pacuersl, HerpyObIX | omuOoK rpyoblie
pa3pabaThiBaTh, 91115 () 3 OIINOKU
IIPOEKTUPOBATH u

W3rOTaBIINBATH

AIIEMEHTHl U CHUCTEMBI,

peanu3yroniye

AIIEKTPOXUMHUYECKUE

IIPOLIECCHI, YNPABIATh

VMU.

Bnaners:

- MeToJaMHu pacdera | YpoBeHb | YpoBeHb | MuHMManb | YpOBEHb
napamMeTpoB  paboThl | 3HAaHUM B | 3HAHUI B | HO 3HaHUHN
TOIIJIMBHBIX o0BeMe, o0BeMe, JOTTYCTUMBI| HHXKE
AIIEMEHTOB; COOTBETCTB | COOTBETCT | i YPOBEHb | MUHUMAI
- crocobamu U | yIOIIeM BYIOIIEM | 3HAHUH, bHBIX
METOaMHU JUIsl | IpOTrpamMMe | MporpamMMm | UMEET TpeGoBaH
MIPOM3BO/JICTBA, MOATOTOBK | €, HMMEET | MECTO ui,
npeoOpa3oBaHus, u, 6e3 MECTO MHOTO UMEIOT
HCITOJIb30BaHUS O1MO0K HECKOJIBKO | HErpyObIX | MEcCTO
AIIEKTPUYECKOH, HErpyObIX | OIIMOOK rpyOsbie
XUMHYECKON DHEPruu omunooK OLINOKHU
TOIINBA, IIOTOKOB

Macchl  BEHIECTB U




TeIUIa B TOIUIMBHBIX
DJICMCHTAX;

- YMEHUEM
000CHOBBIBAThH
TEXHUYECKUE u
MarepuaibHbIe
MOTpeOHOCTH npu
JKCIUTyaTalluu
ABTOHOMHBIX
SHEPTreTUYECKUX
CHCTEM.
3HaTh: | |
- KOHCTPYKIIMHU, | YPOBEHb | YpoBeHb | MuHuUMab | YPOBEHD
OCHOBHBIE 3HAaHU B | 3HAHUU B | HO 3HAHUI
XapaKTEePUCTUKH, o0Beme, o0neme, JOITYCTUMBI| HUXE
MIPEUMYILEeCTBA U | COOTBETCTB | COOTBETCT | i ypOBEHb | MUHUMAJ
HEJOCTATKW  Pa3HbIX | YIOLIEM BYIOLLIEM | 3HaHUH, BHBIX
TUTIOB TOIUIMBHBIX | MPOTpaMMe | IPOrpaMM | UMEEeT TpeboBaH
3JIEMEHTOB; NOJATOTOBK | €, HMMEET | MECTO 17078
-OCHOBBI u, 0e3 MECTO MHOT'O HMEIOT
ANEKTPOXUMUYECKON OIIMO0K HECKOJIBKO | HErpyObIX | MEcCTO
TEXHOJIOTUH JUISL HErpyoObIX | OIIMOOK rpyosbie
pEeIICHUsT HAy4YHBIX U ommboK OIMOKHU
MPaKTUYECKUX 3a/1a4;
- cobmoaeT mpaBuia
TEXHOJOTHYECKON 51
MIPOU3BOJCTBEHHOMN
JUCIUTITUHBI npu
JKCIUTyaTalluu
ABTOHOMHBIX

K.3.] | PHEPreTHiecKux

IIK 3 CHCTEM.
YMeTs:
- NPOM3BOJUTH pacyeT | YpPoBeHb | YpoBeHb | MuHMManb | YpOBEHb
XapaKTEPUCTUK 3HaHUW B | 3HAHUU B | HO 3HAHUU
JTAHHOTO o0beme, obbeme, JIOTTYCTUMBI| HUXKE
00opynoBaHus; COOTBETCTB | COOTBETCT | i YPOBEHb | MHUHHMAI
- TIPOU3BOAUTH MOAOOD | yIOIIEM BYIOIIIEM | 3HAHUH, BHBIX
o0opynoBaHus U3 | IpOrpaMme | IporpamMm | UMeeT TpeboBaH
KaTaJioroB ¢GupM- | TIOATOTOBK | €, HMEET | MECTO 17178
MIPOU3BOIUTENECH; u, 6e3 MECTO MHOT'O UMEIOT
- MIPOU3BOIUTH | OIIMOOK HECKOJIbKO | HETPYOBbIX | MECTO
pacuersl, HerpyObIX | OIHOOK rpyoObie
pa3zpabaThIBaTh, ommOOoK OIMOKHU
MIPOEKTUPOBATh u
W3TOTaBIINBAThH
AJIEMEHTBl U CUCTEMBI,
peanu3yronme
ANEKTPOXUMUUYECKHE
MPOIIECCHI, YIPABIATH
HMU;

- TOpPH DKCIUTyaTalluH




ABTOHOMHBIX

HSHEPTreTUYECKUX

CUCTEM coOuromaeT

npaBuia

TEXHOJIOTUYECKOH U

MIPOU3BOJACTBEHHOMN

JUCIUTIAHBL.

Bnaners:

- MeToJaMHu pacyera | YpoBeHb | YpoBeHb | MuHMManb | YpOBEHb

nmapamMeTpoB  paOOTHI | 3HAHUN B | 3HAHUH B | HO 3HAHUU

TOILTUBHBIX o0BeMme, o0BeMe, JOTTYCTUMBI| HUXKE

AIIEMEHTOB; COOTBETCTB | COOTBETCT | i ypOBEHb | MUHUMAI

- criocobamu U | yIolleMm BYIOILIEM | 3HAHUH, bHBIX

MeTOJIaMHU JUISL | IpOTpamMMe | MporpamMM | UMeeT TpeboBaH

MIPOU3BOJICTBA, MOJATOTOBK | €, HMEET | MECTO Ui,

npeoOpa3oBaHus, u, 6e3 MECTO MHOTO UMEIOT

HCIIOJIb30BaHUs O1nO0K HECKOJIBKO | HErpyObIX | MECTO

ANEKTPUIECKOM, HerpyObIX | OmHOOK rpyobie

XUMHYECKOM JHEPruu OInO0K OLINOKHU

TOILIIMBA, MOTOKOB

Macchbl  BEIIECTB H

TeIla B TOIUIMBHBIX

AJIEMEHTaX;

- MpaBUJIaMU

TEXHOJOTHYECKON 51

MIPOU3BOICTBEHHON

JIACHUTIITAHBI.

3HaTh: |

-OCHOBHBIE VYpoBenp | YpoBeHb | MuHuManb | YpOBEHb

3JIEKTPOXUMUYECKUE 3HaHUW B | 3HAHUU B | HO 3HAHUU

OO0BEKTEI U CUCTEMBI; o0BeMe, o0BeMe, JTOTTYCTUMBI| HHXKE

- YCTPOHCTBO U | COOTBETCTB | COOTBETCT | i ypOBEHb | MUHHUMAI

MIPUHITUTT paboTHl | yroieMm BYIOIIIEM | 3HAHUH, BHBIX
K 4 [IK-4.3 |ocHOBHOrO U | IporpaMMe | MpOrpaMM | UMEET T13e60BaH

BCIIOMOTaTEJILHOTO MOATOTOBK | €, HWMEET | MECTO 17178

000py/I0BaHUSA-OCHOBHI | U, 0€3 MECTO MHOT'O UMEIOT

ANEKTPOXUMUYECKON o1nO0oK HECKOJIBKO | HErpyObIX | MECTO

TEXHOJIOTHH JUTSt HerpyObIX | OIHOOK rpyoObie

peleHussT Hay4dHbIX W OIInO0K OLINOKHU

IMMPAKTUYCCKUX 3aaa4.

VYMeTs:




- popmynupoBaTh VYposenb | YpoBeHb | MuHumans | YpoBeHb
3aJlaHHe Ha 3HAHUHU B 3HAHUHU B HO 3HAHUU
MIPOEKTUPOBAHUE U o0Beme, o0neme, JOIYCTUMBI| HUXE
PEKOHCTPYKIIUIO COOTBETCTB | COOTBETCT | i ypOBEHb | MUHUMAI
OCHOBHOT'O YIOLIEM BYIOLLIEM | 3HaHUH, BHBIX
TEXHOJIOTUYECKOI0 IIpOrpaMMe | IpOrpaMM | UMeeT TpeGoBaH
000pynOBaHuUs; NOJATOTOBK | €, HMMEET | MECTO 17078

- IrPaMOTHO u | u, 6e3 MECTO MHOT0 UMEIOT
paluoOHAIBHO OIMO0K HECKOJIBKO | HErpyObIX | MECTO
BBIOMPATH HErpyObIX | OIMOOK rpyObie
CYIIIECTBYIOIIIEE 01115 (TS OIMOKHU
o0opy0BaHue c

IIPUMEHEHUEM CPEACTB

aBTOMAaTH3allNH;

- BBIIIOJIHSATH

AKCIIEPUMEHTHI o

napameTpam u

XapaKTepUCTUKaM

XUMHUYECKHUX

PEaKkTOpOB, TOIUIMBHBIX

AJIEMEHTOB,

ANEKTPOXUMUYECKHUX

SHEProyCTaHOBOK,

YCTaHOBOK

BOJIOPOJIHOM

SHEPreTUKu U HUX

3JIEMEHTOB B

COOTBETCTBUU c

YCTaHOBJIEHHBIMU

MTOJIHOMOYUSIMU

Bnaners:

- HaBBIKaMU IIOMCKa YpoBenp | YpoBeHb | MuHuManb | YpOBEHb
uHpopMaluu B 3HaHUU B | 3HAHUHU B | HO 3HaHUHN
MEPUOINYECKOMN o0BeMeE, o0BeEME, JTOTTYCTUMBI| HHXKE
JUTEpaType, B COOTBETCTB | COOTBETCT | i YPOBEHb | MUHUMAI
IJ100abHBIX YIOIIEM BYIOIIEM | 3HAHUH, BHBIX
KOMIIBIOTEPHBIX CETSAX; | IPOrpaMMe | IPOrpaMM | UMEET TpeGoBaH
-HaBbIKAMU IO OIICHKE | IIOJTOTOBK | €, HMEET | MECTO Ui,

U obpaboTke | u, 6e3 MeCTO MHOTO UMEIOT
MTOJIy4YEHHOMN o1nO0oK HECKOJIBKO | HErpyObIX | MECTO
uHpopMaun U HErpyoObIX | OIIMOOK rpyOsbie
CaMOCTOSITEIIBHOTO OInO0K OLINOKHU
aHaiM3a "

I[eJICHAIIPaBIEHHOT O

BbIOOpa

00opyI0BaHNs;

- METOIUKOHN

MIPOBECHUS

IKCIIEPUMEHTOB 1o

napaMmerpam u

XapaKTepUCTHKaM

XUMHNYECKUX




PEaKkTOpOB, TOILUIMBHBIX
3JIEMEHTOB,
ANEKTPOXUMUYECKHUX
JYHEProyCTaHOBOK,
YCTaHOBOK
BOJIOPOJIHOM
SHEPreTUKu U HUX
JJIEMEHTOB B
COOTBETCTBUU c
YCTaHOBJICHHBIMU
MTOJIHOMOYMSIMU

OueHouHble MaTepuanbl Il TMPOBEACHHUS  TEKYIIEro  KOHTPOJA H
MPOMEKYTOUHOM aTTecTanuu npuBeAeHbl B [Ipuinoxenuun k paboueid mporpamme
JUCHUTUTUHBI.

[TonHBIA KOMILJIEKT 3alaHU U MaTEepUaIoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTInKa.



5. Vuehno-vietonmueckoe H HHPOPMALMOHHOE 0decrievyeHne HCUHITHHbI
5.1. Yuedno-meroauueckoe odecrnevueHue

5.1.1. OcHoBHas auTepartypa

I. PunumoHoBa ALA. CucTeMbl HAKOMIEHUS DJEKTPOIHEPrum : yuebHoe

nocoone /AL AL dunumonosa. A, Al Uununpos, 1. @. Daiinyrannona, - Kasa,
Wo2023 - |15 ¢ - URL: htps:/lib.kgeu.ru/. - TekeT : onexTpoHHbIii

2oCononkun, M. 10, HeTpaiWUHOHHBIE W BO30OHOBJSEMbBIC  HCTOUHITKI
viepriie. o vaconoe nocodoue / M. KO, Cubukun, K. JI. Cubukun. — Mocksa :
KnoPye., 2022, — 228 ¢. — ISBN 978-5-406-09989-6. — URL:
hitps: book.ru/book/944592  (nata obpawenusi:  01.06.2023). —  Teker
VICKTPOHHbII.

3. bapanos, H. H. HerpaauuMoHHble HCTOUHHKH 1 METO/bI
lpeoOpa3zoBaHus 3Heprun : yuedbHoe nocodue / H. H. bapanos. - M. : M3narenbeknii
J10M M9, ¢ 3 - URL:

hitp://www.studentlibrary.ru/book/ISBN9785383011850.html. - ISBN 978-5-383-

O17185-0. - TekeT @ JNEeKTPOHHDbII.

2 lononnrensHas auTeparypa

. Bojopoanas  dHepreTHKa M TOMJIMBHBIE  BJIEMEHTbLI :  J1adopatopiiblii
npastikym / B. JI. Maryxus [u ap.]. - Kaszaus : K3V, 2009. - 31 c. - 3395. - Texer :
HCHOCPEAC TBCHHBI.

2. Dnexkrpoxumus. Teopus u 3anaum : yuedbHoe nocodue / JI. B. Cuporkuna. -
Kazann : K'Y, 2014. - 72 ¢. - 4718. - TekcT : HenmocpeacTBEHHbII

" BHBIUOTEKA
5.2. UndopmaunonHoe obecnieyeHue

5.2.1. DnexTpoHHbIC H HHTEPHET-PECYPCHI
DaerTponno-Gudanoretnas cucrema «Jlanby», hitps://e.lanbook.com/

2. IR0 LT, CIIOBapH, CrpaBouHUKH, http://www.rubricon.com
3. Hopraa "Orkpeitoe oOpasosanne”, http://npoed.ru
4. Lannoe OKHO Jjloctyna K oOpazoBaTelibHbIM pecypcam,

hitp: /window.edu.ru
5.2.2. llpodeccnonansible 0a3pl  AaHHbX / MHQOPMALMOHHO-CIIPABOYHbBIC
clcTeMbl
|. CuipaBounas npasosas cuctema «KoncyastauT [Lnocy, http:/consultant.ru
2. IMopran MenepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTe/bHbIX CTAHAAPTOB
Bhicinero oOpazosanus., http:/fgosvo.ru
5.2.3. JIMueH3MOHHOe M CBOOOMHO  pacnpocTpaHsemMoe  NporpammHoe
YOCCTICTEHIE JIMCLH NI b
Lpavaep Chrome. Cuctema rnoucka uH@opmaumi B cCTi HiTepnes
REITOTAS PYCCKOS3bIUHDLIT HHTEpHET), https:/www.google.com/intl/ru/chrome/
2. Adobe Acrobat. Ilaket nporpamm, https://get.adobe.com/ru/ reader/
3. LLMS Moodle.  CopemeHHOe nporpaMmmHoe obecneueHue
https://download.moodle .org/releases/latest/



6. MaTepuaJbHO-TeXHHUYECKOE o0ecnevyeHne TUCIUTIINHbI

HaumenoBan HaumenoBanue
e Bujia y4eOHoi y4eOHOIi ayIUTOpHH, I[lepeuenb HEOOXOUMOTO 00OPYIOBAHUS U
paboThI CIICHATN3UPOBAHHOM TEXHHYIECKHUX CPEICTB O0yUEHHS
naboparopuu
Jlekuuu |Yuebuas  aymuropust s CrenmanusupoBanHas  ydeOHas — MeGelb,
[POBEICHUSI 3aHATUN | TEeXHUYECKUE CPEICTBA OOYUYEHHs, CIyKalue JUIs
JIEKIMOHHOTO THa B-503 IpEICTABICHUS y4eOHOM WHpOpMAIU
OoubIIOM ayIUTOPUHU (MyIbTUMEIUHHBIN
MPOCKTOpP, KOMITBIOTEp (HOYTOYK), DKpaH),
JEeMOHCTpaIlMOHHOe  000pyJI0BaHUE, Yy4eOHO-

HarJsiAHbIC ocoOus

[IpakTrueck
ue
3aHATHUS

VYuebnas
ISl  IPOBEIECHUSA
CEMHUHApPCKOro
TPYIIIOBBIX
albHBIX KOHCYJIbTaLIUM,
TEKYILEro KOHTPOJIA u
MPOMEKYTOUHOU arrectaiuu B-
513

ayIUTOPHUS
3aHATHHN
TUIIA,

u WHAWBULOY-

Cnenunanu3upoBaHHas ydeOHas meOenb,
TEXHUYECKHE cpencTBa o0ydeHHs (HOYyTOyK),
9KpaH, JIOCKa ayJIMTOpHAs, Tabaumna
MenaeneeBa, "CtangapTHBIN psll 3JIEKTPOIHBIX
norennuanoB", Tadauna o Th.

JlaGoparopx
bI€ pabOTHI

YueOHas mabopaTopus
B-510, B-519.

Creruan3upoBaHHOE nabopatopHoe
obopymoBanue 1o  mpodumio  JabopaTOpHu:
YCTPOMCTBO BBINIPSIMUTEIIBHOE BCA-5K,
IITaTUBbI METaJUTHYECKHE, XUMUYECKHUE

peaktuBbl (0T 10 r 70 1 Kr B CTEKISHHOH M
IJIJACTUKOBOM Tape), XUMHUYecKas CTEKJISHHAs
nocyna, Tabimia MenaeneeBa, Tabnuia no Th,
tabinua "CraHgapTHBIM  psii  3JIEKTPOJIHBIX
MOTEHIMANOB", JOCKa ayIUTOPHAs.

CamocTosTenpHast
paborta

KomnerorepHslii kitacc ¢
BBIX0/I0M B MHTEepHET B-600a

Crnenmanu3upoBaHHas yyeOHas meOenp Ha 30
MOocaJlouHbIX  MecT, 30  KOMIIBIOTEPOB,
TEXHUYECKHUE CpPeACTBAa O0y4YeHHUs (MyJIbTUME-
JUIHBIA MPOEKTOp, KOMIBIOTEP (HOYTOYK),
9KpaH), BHJICOKaMEpHI, IIPOrpaMMHOE
obecrieyeHne

YuraapHbIH 3a1
OUOJINOTEKHU

CrnenuanusupoBaHHas MeOellb, KOMIIbIOTEPHas
TEXHHMKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTEpHET
u obecnieuenuem gocrymna B QdMOC, skpaH,
MYJIbTUMEANMHBIN IPOEKTOP, TPOrPaMMHOE
o0ecrieyeHue

7. Oco0eHHOCTH OPraHM3auy 00Pa30BaTEeILHOM AeSITeJbHOCTH IJIsl JIUIL C
OrpaHUYEeHHbIMH BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIUI0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0Bbsi (OB3) u MHBaNIKIBI UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO MEePEMENIAaThCsl U3 OJHOr0 y4eOHO-1a00opaTopHOro
Koprmyca B JApYroi, MOAHSITHCS Ha BCE ATaXHU Y4eOHO-TaOOPATOPHBIX KOPITYCOB,

3aHUMAaTbCd B

y‘IC6HBIX U HWHBIX IIOMCHICHUAX

C YYeTOM OCOOEHHOCTEH




NCUXO0(U3NIECKOTO PA3BUTHUS U COCTOSIHUSA 30POBbSL.

Jnst o6yuenust muun ¢ OB3 ¥ MHBaIMAOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO anmapara, 00ecreueHbl yCIOBUsS OECHpPENsITCTBEHHOTO JOCTYIa BO
Bce yueOHble noMenieHus. Mabopmaius o cieruanbHbIX YCIOBUSIX, CO3JaHHBIX IS
oOyuarommxcss ¢ OB3 u wuwHBanmuaoB, pa3MmelieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. imeercsi BOSBMOXKHOCTh OKa3aHUsI TEXHUYECKOM TTOMOIIU aCCUCTEHTOM,
a TaKXKe YCIIyT CYpIONEePEBOTUMKOB U TU(DIOCYpI0TIEPEBOIUHKOB.

JUtst aganTanuu K BocnpusaTuio Jiuamu ¢ OB3 u nHBanMaaMu ¢ HapyleHHbBIM
CIIyXOM CIIPaBOYHOTO, Y4eOHOTrO MaTepuana MO JUCIUILUIMHE O00eCredrBaIoOTCs
CJIEIYIOLIUE YCIIOBUSA:

- IS Ty4lIeil OpUEHTAlUH B Ay IUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OMIOBEILICHHS
O Hayalie U KOHIIE 3aHSTHUs (CI0BO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHHUE CJIa0OCIBIIIANIEr0 OO0YyJaromerocsi MPUBJICKACTCS IeJaroroM
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBas ¢ OOydYaroIIMMCS, TMEJAarorMueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH THPEUIOKEHUSIMH, oOecreunBasi BO3MOXKHOCTb
YTEHUS 10 Ty0am.

KoMrieHcanyss 3aTpyIHEHMI pPEYEBOrO M HWHTEUIEKTYaJIbHOIO pa3BUTHUSA
CJ1Ia0OoCTBIIAIINX 00YYaIOIINXCS TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAHMS CXEM, THArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX IIPE3CHTALIUN C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJsipHOrO TNPUMEHEHMSI YIOPaKHEHHH Ha TIpauueckoe BbIACICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- obecnieyeHus BO3MOXKHOCTH JUIsl OOy4YaromIerocss IMOJIYYUTh aJpPECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 110 MEPE HEOOXOJUMOCTH.

JIns apantanuy K BocupusaTuio Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapyHIeHUAIMHA
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIIHCKOTO Marepuana,
IpEeyCMOTPEHHOTO 00pa30BaTEeIbHOM MPOrpaMMOl MO BBIOPAHHOMY HaIPaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOIINE YCIOBUS:

- BeJIeTCs afanTtauus opUIaIbHOTO caiita B ceTu HTepHEeT ¢ yueToM 0COOBIX
NOTPEOHOCTEN MHBAJIMIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMYUE KPYITHOMLPU(PTOBON
CIIPaBOYHOM MHGOPMAIIMK O PACTTUCAHUU YUESOHBIX 3aHSITHIA;

- Melaroruyeckuii  paboTHUK, ero coOeceqHUK (mpu HEOOXOAMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUHU, MPEACTABISIIOTCA 00YYaIOIUMCS, PU 3TOM KaxKIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY MeAarornueckuii paboTHUK oOpalaercs;

- ICUCTBHUS, JKECTbI, MEPEMEIIEHUS IEarorn4eckoro paboOTHUKA KOPOTKO M
SICHO KOMMEHTHUPYIOTCS;

- meyatHasg wuWHGOpMaIMs MpeAocTaBiseTcss KpynHbiM Mmpudrom (ot 18
MYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecrieynBaeTCsl HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH IMOMEILECHU;

- PEOCTABIISIETCS. BO3MOYKHOCTh HCIIOJB30BAaTh KOMIIBIOTEPBI BO BpEMS
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (T10 JKEJTaHUIO0 00YJaIONTUXCs).

dopMa TpOBENECHUS TEKYyIIEM ¢ MPOMEXKYTOUYHOM  arTecTaluu I
oOyuatomuxcs ¢ OB3 1 uHBaNMAOB omnpenenseTcs: neaarorndeckuM paboTHUKOM B
COOTBETCTBUM C yueOHbIM maHoM. [Ipum HeoOxomumoctu obOydwaromemycs ¢ OB3,



http://www.kgeu.ru/

UHBAJIHUIY C YYETOM MX MHAUBUAYAIbHBIX MCUXOPU3NYECKUX OCOOCHHOCTEH maeTcs
BO3MO>XHOCTbh MPOMTH MPOMEXKYTOUHYIO aTTECTALUIO YCTHO, TUCBbMEHHO Ha Oymare,
INUCBMEHHO Ha KOMIIBIOTEPE, B (POPME TECTUPOBAHUS U T.II., IUOO MPENOCTABISIETCS
JOTIIOJIHUTENILHOE BPEMs IS ITIOATOTOBKU OTBETA.

8. Meroanyeckue peKOMEHIAUMH VIS NpenoJaBaresieil 10 OpraHu3auuu
BOCIIMTATEJbHOH PadOTHI ¢ 00yYAOIMMHUCH.

Meroanueckoe oOecrieueHre mpoiecca BOCIUTaHUs 00yYaroIMUXCcs BhICTYIAET
OIHUM U3 ompeAensionux (HakTopoB BBICOKOTO KayecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH MpodeccHoHanu3M, 3pYIULHUIO,
YETKYIO TPAKIAHCKYIO TO3ULINIO, CAMOJIUCIIUIUIMHY, TBOPUYECKUN MOAXO0 B PEIICHUH
npodeccHoHaNbHBIX 3aJad, B XoJie 00pa3oBaTENIbHOIO IIpollecca CIOCOOCTBYET
bOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipu peanuzanuu OUCHUIUIMHBI TpENoAaBaTellb MOXKET HCIOJIb30BaTh
CJIEAYIOIINE METObl BOCIIUTATEILHON PaOOTHI:

- MeTo/bl (hOPMUPOBAHMS CO3HAHUSA JMYHOCTH (Oecena, AUCIYT, BHYLIEHUE,
WHCTPYKTAX, KOHTPOJIb, OOBSCHEHHE, MpPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yOexieHue u Ap.);

- METOJIbl OpraHU3alMu JEATEIbHOCTU W (HOPMHUPOBAHUS OIBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TIeJaroruueckoe TpeOoBaHUE, TOpYYCHHE,
pUyYeHUe, CO3aHNE BOCTIUTHIBAIOIINX CUTYAIINI, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METOJbl MOTHBAILIUU JIEATEILHOCTU W TOBeleHUs (0100peHue, MooIpeHue
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHil ycrexa, CO3/aHHE
CUTyalui JJIs1 SMOIMOHATIBbHO-HPAaBCTBEHHBIX MEPEKUBAHNN, COPEBHOBAHUE U JP.)

[Ipy peanuzanuu JUCHUIUIMHBL — MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJICAYIONINE HAMIPABIICHUS BOCIIUTATEILHON JIEITEIIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumaHnue:

- bopMUpOBaHUE Yy OOYYAIOIIUXCSI IIEJIOCTHOTO MHUPOBO33PEHUS, POCCHUMCKON
UJICHTUYHOCTH, YBOKEHUS K CBOCH CeMbe, 0OIIIECTBY, TOCYapCTBY, IPUHATHIM B CEMbE U
00I1IeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJILTYPHBIM I[ICHHOCTSM, K HAIIMOHAIIBHOMY,
KyJIbTYypHOMY H HCTOPUYECKOMY Hacliento, (OPMUPOBAHUE CTPEMJICHUS K €ro
COXPaHEHHIO U PA3BUTHIO;

- hopMHUpOBaHUE y OOYUAIOIIMXCS aKTUBHOM T'PaKIaHCKOM TO3HMIIMHA, OCHOBAaHHOM
Ha TPaJMUIUOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImIecTBa, Mjisi TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00513aHHOCTHY;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIbTYPhl O0yUYaIOIIUXCS, PACITUPEHHE
KOHCTPYKTUBHOI'O y4YacTUsi B TPUHATHM PELICHUM, 3aTparuBarolllMX WX MpaBa H
HWHTEPECHI, B TOM YHCJIe B Pa3IMUHbIX (popMax caMOOpTaHU3aIlMK, CAaMOYIIPABIICHHUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- bOopMUpPOBAHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIONIUX  TPOTUBOCTOSITH  DKCTPEMH3MY, kceHohoouu,
JUCKPUMHUHALIMM TI0 COLMAIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HaIlMOHAJIbLHBIM
MpU3HAKaM, MEXITHUYECKOM U MEXKKOH(PECCUOHAIbHOW HETEPIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAIBHBIM SIBICHUSIM.



LlyxoeHo-npagcmeennoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTM WU YECTHOCTH, COBECTIIMBOCTH,
YBaXKECHUS K POAUTENSAM, YUUTEISIM, JIFOASM CTAPIIETO MOKOJICHUS;

- hpopMHpOBaHHE TPUHLUIOB KOJJIEKTMBU3MA M  COJMJAPHOCTH, JyXa
MUJIOCEpJUSl U COCTpaJaHusi, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYJHOM KU3HEHHOW CUTYAIUH;

- hopMHpOBaHKE COMUAAPHOCTU U UYBCTBA COIMAIBHOW OTBETCTBEHHOCTH IIO
OTHOUIIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3J0POBBS, MTPEOJOJICHUE
MICUXOJIOTUYECKNX OapbepoB MO OTHOMICHUIO K JIOASIM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- opMHUpPOBaHWE HMOITMOHATBHO HACBHIIICHHOTO M JYXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, CIOCOOHOCTH M YMEHUS TepeaaBaTh APYTHUM CBOW ACTCTUUYCCKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe sochnumanue:

- opMHUpPOBAHKE ICTETUIECKON KapTHUHBI MUPA;

- (popMUpOBaHUE YBAXKEHUS K KYJIbTYPHBIM LIEHHOCTSM POJAHOIO ropoja, Kpas,
CTpaHBbI;

- IOBBIIIEHNE TTO3HABATEIbHON aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvroe éocnumanue:

- hopMupoBaHUE Y 00YUAIOIINXCSI HAYYHOTO MUPOBO33PEHUS;

- opmMupOBaHNE YMEHUS NOTy4aTh 3HAHUS;

- popMupOBaHNE HABBIKOB aHajM3a M CHHTE3a MH(OpPMAlUU, B TOM YHCIE B
npodeccuoHanbHON 001acTH.



BHocuMble H3MEeHeHNsl U YTBEePKAeHHUS HA HOBbIN y4eOHBbIH roj
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OrneHouHble MaTepuanbl Mo AuctuiinHe « OCHOBHOE M BCIOMOTATEILHOE
00OpyIOBaHUE DJIEKTPOXUMHUYECKUX CUCTEM», MpEAHA3HAYCHHBI IS OIICHHWBaHUS
pE3yNIbTaTOB 00yUYEHUS Ha COOTBETCTBHE MHANKATOPAM JTOCTIKEHUS KOMIICTCHIINH.

OueHuBaHue pe3yJabTaTOB OOy4YeHHsS MO AUCIUIUIMHE OCYIIECTBISECTCS B
pamkax Tekymero koutpois (TK) u mpoMexyTodHoO# aTTecTanuu, MpOBOIUMBIX IO
oamnpHO-perTunroBoit cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Paznen 1. « CoctaB 1 IPUHITUITBL TK1 15
paboOThI OCHOBHOI'O 000PYIOBaHHS 15 | 0-15 30 15-30
SJICKTPOXUMUYECKUX CUCTEM »
Kontponbnas padota (KatP) 10 15
Otuer o maboparopHoit pabore 5
(OJIP)
Pa3gen 2. « CoctaB u npuHuunel | TK2
aboThI BCIIOMOTaTENILHOTO 15-
P 15 |0-15 15-30
o0opyoBaHUs 30
AIEKTPOXUMUUECKUX CHCTEM»
KonTponsnas padora (KHTP) 15 5 15
Otyet o nabopaTopHoOit paboTe 10
(OJIP)
Paszpnen 3. « Meroas! tuarnoctuku | TK3 25 10-15 25- 2540
JJIEKTPOXUMHUYECKUX CUCTEM 40
KonTponsnas padora (KHTP) 10 | 10
Otyet o nabopaTopHoOit paboTe 5
(OJIP)
Tect 10 5
IIpome:xxyTOYHAs aTTeCTANMSA oM 0-45
(KII)
3aaHue MPOMEKYTOUHOM 0-15
aTTeCTaluu
B nucemenHo# hopme 1o
MUChMEHHOU (hopMe TT 0-30
omreram

2. OueHOYHBIEC MaTepUAJIbI TEKYLIET0 KOHTPOJISI U POMEKYTOYHOM aTTeCTALMH
[lkana oueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUINHE:



3anaHu- YpoBeHb chOpMHUPOBAHHOCTH KOMITETCHITUH
pOBaHHBIE (MHAMKATOpPA TOCTHXKEHUS] KOMIIETEHIIUH )
Koy Pe3Y/IbTaThI oOyueHus 1o
HUKATO JUCLUTIIINHE
Koz pa Boicokuit | Cpennuit Huxe Husknii
KOMIIE- [IOCTHIKEH CPEAHCro
TeHIUH - [IIxana oueHuBaHus
KOMITETEH HEYJI0B-
YZIOBJIET-
005051 OTJINYHO XOpOIIO JETBOPH-
BOPUTEIHHO
TEJIHHO
3aYTEHO HE 3a4TE€HO
3HaTh: | | |
- KOHCTPYKLUH, | YPOBEHb | YPOBEHb Munumans | YpoBeHb
OCHOBHBIE 3HAaHUU B | 3HAHUM B | HO 3HaHUHI
XapaKTEePUCTUKU, o0Beme, obneme, JOTTYCTUMBI| HUXKE
MpeUMyIIeCTBa U | COOTBETCTB | COOTBETCT | i ypOBEHb | MUHHUMAaJ
HEJOCTAaTKW  Pa3HBIX | YIOIIEM BYIOILIEM | 3HAHUH, BHBIX
TUTIOB TOIUIMBHBIX | IPOTpaMMe | MPOTpaMM | UMEET TpeOoBaH
AIIEMEHTOB; MOJATOTOBK | €, HMEET | MECTO Ui,
-OCHOBBI u, 6e3 MECTO MHOTO UMEIOT
ANEKTPOXUMUYECKON O1nO0K HECKOJIBKO | HErpyObIX | MECTO
TEXHOJIOTUHI TUISE HerpyObIX | OmHOOK rpyobie
pELIEHHUs] HAYYHBIX U 01112 (0N OImMOKHU
MPAKTUYECKUX 3a7a4;
-TeXHUYECKHE u
MaTepuaIbHbIe
OTPEOHOCTHU pu
SKCIUTyaTaIlH
ABTOHOMHBIX
HSHEPreTUYECKUX
K 2 [IK-2.1 | cucreM.
YMeTs:
- TPOU3BOJUTH pPacyeT | YPOBEHb | YPOBEHb Munumans | YpoBeHb
XapaKTEePUCTUK 3HaHUW B | 3HAHUU B | HO 3HAHUU
JTAHHOTO o0Beme, obbeme, JTOTTYCTUMBI| HUXKE
000pyI0BaHUS; COOTBETCTB | COOTBETCT | i YPOBEHb | MHUHHMAI
- IPOU3BOAUTH MOAOOD | YIOIIEM BYIOIIIEM | 3HAHUH, BHBIX
o0opynoBaHus U3 | IpOrpaMMe | IporpamMm | UMeeT TpeboBaH
KaTaJioroB ¢GupM- | TOATOTOBK | €, HMEET | MECTO 17178
MIPOU3BOIUTENECH; u, 6e3 MECTO MHOT'O UMEIOT
- MIPOU3BOJIUTH | OIIMOOK HECKOJIBKO | HErpyObIX | MECTO
pacuersl, HerpyObIX | OIHOOK rpyoObie
pa3pabaThIBaTh, omuOoK OIMOKHU
MIPOEKTUPOBATh u
W3TOTaBIINBAThH
AJIEMEHTBl U CUCTEMBI,
peanuzyroniue
ANEKTPOXUMUYECKHE
MPOIIECCHI, YIPABIATH
HMH.
Bmaners:




- MeToJaMu pacyeta | YpoBeHb | YpoBeHb | MuHuManb | YpoBeHb

napamMeTpoB  paboTHl | 3HAHWM B | 3HAHWI B | HO 3HaHUHN

TOTUIMBHBIX o0Beme, o0neme, JOMYCTUMBbI| HUXKE

AJIEMEHTOB; COOTBETCTB | COOTBETCT | i YPOBEHb | MHHHMMAI

- crocobamu U | yIOIIeM BYIOIIEM | 3HAHUIA, BHBIX

METOAAMHU JUIS | IporpamMMe | IporpaMM | UMeEeT TpeGoBaH

MIPOU3BO/JICTBA, MOJITOTOBK | €, HMEET | MECTO ui,

peoOpa3oBaHus, u, 6e3 MECTO MHOTO UMEIOT

MCIOJIb30BaHUs OIMO0K HECKOJIBKO | HErpyObIX | MECTO

AIIEKTPUYECKOH, HErpyObIX | OIMOOK rpyOsbie

XUMUYECKOW JHEPTruu 01115 (TS OIMOKHU

TOILIINBA, MIOTOKOB

Macchl  BEUIECTB U

TeIa B TOIJIMBHBIX

AIIEMEHTAaX;

- yYMEHUEM

000CHOBBIBATh

TEXHUYECKHE U

MaTepHalbHbIe

NOTPEeOHOCTH npu

AKCILTyaTaluu

ABTOHOMHBIX

HEPTEeTHYECKUX

CUCTEM.

3HaTh: |

- KOHCTPYKLUH, | YPOBEHb | YPOBEHb Munumans | YpoBeHb

OCHOBHBIE 3HAaHWUW B | 3HAHWI B | HO 3HAHUU

XapaKTEPUCTHUKH, o0beme, obbeme, JONTYCTUMBI| HHXKE

MpeUMyIIeCTBa U | COOTBETCTB | COOTBETCT | i ypOBEHb | MUHHUMAJ

HEIOCTaTKA  PAa3HBIX | YIOIIEM BYIOILIEM | 3HAaHWH, BHBIX

TUTIOB TOIJIMBHBIX | IPOrpamMMe | IporpaMM | UMeEeT TpeGoBaH

AIIEMEHTOB; MOJITOTOBK | €, HWMEET | MECTO ui,

-OCHOBBI u, 6e3 MECTO MHOT0 UMEIOT

ANEKTPOXUMUYECKON o1nO0K HECKOJIBKO | HErpyObIX | MECTO
K 3 [IK-3.1 | TexHONOTMU JUTSt HerpyObIX | OmHOOK rpyoObie

pelIeHUsT Hay4HbIX U OInO0K OLINOKHU

MPaKTUYECKUX 3a/1a4;
- co0mroaeT mpaBUIIa
TEXHOJIOTUYECKOW U
MIPOU3BOACTBEHHOMN
JUCUHUTIITUHBI
IKCIUTyaTaIluu
ABTOHOMHBIX
YHEPTETUUECKHUX
CUCTEM.

npu

VYMeTs:




- IPOM3BOJUTH pacdeT | YpoBeHb | YpoBeHb | MuHumans | YpoBeHb
XapaKTePUCTUK 3HaHUU B | 3HAHUU B | HO 3HaHUHN
JTAHHOT'O o0beMe, o0Beme, JOITyCTUMBI| HIDKE
000pynoBaHus; COOTBETCTB | COOTBETCT | i ypOBEHb | MUHUMAI
- MPOU3BOJUTH MOAOOP | YIOIIEM BYIOILIEM | 3HaHUH, BHBIX
000py1I0BaHUs U3 | IporpaMme | IporpamMm | UMeeT TpeOoBaH
KaTaJoroB (GupM- | IOATOTOBK | €, HMEET | MECTO ui,
IIPOU3BOIUTEIIEH; u, 6e3 MECTO MHOT0 UMEIOT

- IIPOU3BOIUTH | OLIMOOK HECKOJIBKO | HErpyObIX | MECTO
pacueTsl, HErpyObIX | OIMOOK rpyOsbie
pa3zpabaThIBaTh, 01115 (TS OIMOKHU
IIPOEKTUPOBATH u

U3rOTaBJINBATh

AJIEMEHTBHl U CHUCTEMBI,

peanu3yrouue

AIIEKTPOXUMUYECKUE

HPOLIECChl, YIPaBIIATh

MU,

- IpU DKCIUTyaTaluH

ABTOHOMHBIX

HHEPreTUUECKUX

cucTeM coOuro1aer

IpaBuIIa

TEXHOJIOTUYECKOM U

MIPOU3BOACTBEHHOMN

JMCLIUIUIMHBL.

Buaners:

- MeToJaMHu pacdera | YpoBeHb | YpoBeHb | MuHMManb | YpOBEHb
napamMeTpoB  paOoThl | 3HAaHUM B | 3HAaHUI B | HO 3HaHU
TOIIJIMBHBIX o0BeMe, o0BeMe, JONTYCTUMBI| HHXKE
AIIEMEHTOB; COOTBETCTB | COOTBETCT | i YpOBEHb | MUHUMAI
- crocobamu U | yIOIIEeM BYIOIIEM | 3HAHUH, BHBIX
METOAAMU JUIs | IpOrpamMMe | MporpamMMm | UMEeT TpeGoBaH
IIPOM3BO/JICTBA, MOATOTOBK | €, HUMEET | MECTO Ui,
npeoOpa3oBaHus, u, 6e3 MECTO MHOT0 UMEIOT
HCITOJIb30BaHUs o1nO0K HECKOJIBKO | HErpyObIX | MECTO
AIIEKTPUYECKOH, HErpyoObIX | OIIMOOK rpyOsbie
XUMHYECKONM DHEPruu OInO0K OLINOKHU
TOIJINBA, IIOTOKOB

Macchl  BELIECTB U

TeINIa B TOILIUBHBIX
2JIEMEHTaX;

- MpaBUIaMu
TEXHOJIOTHYECKON u
MPOU3BOJACTBEHHOU
JIUCITATIINHEI.

11K 4

11K-4.3

3HaTh:




-OCHOBHBIE VYposenb | YpoBeHb | MuHumans | YpoBeHb
3JIEKTPOXUMHUYECKUE 3HAaHUW B | 3HAHUU B | HO 3HAHUU
O00BEKTHI U CUCTEMBI; o0BeMe, 00BeMe, JOTTYCTUMBI| HUXKE

- YCTPOMCTBO U | COOTBETCTB | COOTBETCT | i ypOBEHb | MHHHMMAJ
MPUHLIUI paboThI | yromem BYIOIIEM | 3HAHUIA, BHBIX
OCHOBHOTO U | IporpaMMe | IporpaMm | UMeeT TpeOoBaH
BCIIOMOTaTeJIbHOTO MOJITOTOBK | €, HMEET | MECTO ui,
000py/IOBaHUS-OCHOBHI | U, 0€3 MECTO MHOTO UMEIOT
ANEKTPOXUMHUUYECKOM OIMO0K HECKOJIBKO | HErpyObIX | MECTO
TEXHOJIOTUHI JUISL HErpyObIX | OIMOOK rpyOsbie
pelICHUs Hay4YHBIX U 01115 (TS OIMOKHU
MPAKTUYECKHX 3a7ad.

YMersb:

- hopmynupoBaTh YpoBeHb | YpoBEHb Munumans | YpoBeHb
3a/laHue Ha 3HAHUU B | 3HAHUM B | HO 3HaHUHI
MIPOCKTUPOBAHUE U o0Beme, o0neme, JOTTYCTUMBI| HUXKE
PEKOHCTPYKIIHIO COOTBETCTB | COOTBETCT | i ypPOBEHb | MUHUMAI
OCHOBHOTO VIOIIEM BYIOIIICM | 3HAHHWIA, BHBIX
TEXHOJIOTUYECKOTO nporpamme | IporpaMm | UMeeT TpeOoBaH
000pyIOBaHUs; MOJITOTOBK | €, HMEET | MECTO Ui,

- rpaMOTHO u | u, 6e3 MECTO MHOTO UMEIOT
palMOHAIBHO O1nO0K HECKOJIBKO | HErpyObIX | MECTO
BBIOMPATH HerpyObIX | OmHOOK rpyobie
CYIIIECTBYIOIIIEE 01112 (0N OImMOKHU
o0opynoBanue C

MPUMCHEHHEM CPEJICTB

AaBTOMATHU3AIINH;

- BBITIOJTHSATH

HKCIIEPUMEHTHI o

napamerpam u

XapaKkTepUCTHKaM

XUMHUYECKHX

PEaKTOPOB, TOIJIMBHBIX
AJIEMEHTOB,
ANEKTPOXUMHUUECKUX
OYHEPrOyCTaHOBOK,
YCTaHOBOK
BOJIOPOJTHOM
DHEPreTUKM U HUX
AJIEMEHTOB B
COOTBETCTBUU c
YCTaHOBJICHHBIMU
MTOJTHOMOYMSIMU

Bmanets:




- HaBbIKaMU TIOMCKa
uHpopManuu B
MePUOINYECKOM
JTUTEpaType, B
r1100aIbHBIX
KOMITBIOTEPHBIX CETSX;
-HaBbIKAMU TIO0 OIICHKE
u o0OpaboTke
MOJTy4YECHHOM
uHpopMaun U
CaMOCTOSITENILHOTO

YpoBeHb
3HAHUU B
o0BeMe,
COOTBETCTB
YIOIIEM
porpaMme
IIOJrOTOBK
u, 6e3
oIInOoK

YpoBeHb
3HAHUI B
00BeMe,
COOTBETCT
BYIOIIIEM
mporpaMm
e, HUMeeT
MECTO
HECKOJIbKO
HerpyObIX
OIINOOK

MuHumasb
HO
JOTTYCTUMBI
1 ypOBEHb
3HAHUMH,
HMEeT
MECTO
MHOTO
HErpyObIX
OIHOOK

YpoBeHb
3HAaHUHU
HUKE
MUHUMAT
BHBIX
TpebOoBaH
Hi,
UMEIOT
MECTO
rpyOsbie
OIMOKHU

aHanm3a u
I[eJICHAIIPaBICHHOT O
BBIOOpA

0o0opyIoBaHus;

- METOIUKOHN
MIPOBECHUS
IKCIIEPUMCHTOB 1o
napamerpam u
XapaKTepUCTHKaM
XUMHUYECKHX
PEaKTOpPOB, TOTLTUBHBIX
9JIEMEHTOB,
AIIEKTPOXUMUYECKUX
YHEPrOYCTAHOBOK,
YCTaHOBOK
BOJIOPOJIHOM
DHEPreTUKU U HUX
9JICMEHTOB B
COOTBETCTBUU c
YCTaHOBJICHHBIMHU
MOJTHOMOYUSIMU

Onenka «OTJUYHO»  BBICTABISIETCS  CTYJEHTY, KOTOPBIA  oOJajgaeT
BCECTOPOHHUMHM, CHUCTEMATU3UPOBAHHBIMU U TJIYOOKMMH 3HAHUSIMH Marepuaa
y4eOHON TpOrpaMMbl, YMEET CBOOOJHO BBHIMIOJHATH 3aJaHUs, MPETyCMOTPEHHBIC
y4eOHOM mporpaMMoM, YCBOWJ OCHOBHYIO W O3HAKOMHUJICS C JIOMOJTHHUTEIHHOMN
JIATEPATYPOHU.

Onenka «Xopouio» BBICTABISETCS CTYACHTY, OOHApY>KUBIIEMY TOJIHOE
3HaHWE  MaTepuajga  y4eOHOM  MporpaMmbl,  YCHEHIHO  BBINOJHSIOIIEMY
NpPEAyCMOTPEHHbIE Y4eOHOM MporpamMMoil 3aJaHus, YCBOUBIIEMY Marepuall
OCHOBHOM JIUTEPATYpPbl, PEKOMEHIYEMON Y4E€OHOU MPOrpaMMOi.

OueHka «YA0BJETBOPUTEIBLHO» BBICTABISCTCS CTYACHTY, KOTOPBIM MOKa3al
3HaHME OCHOBHOIO Marepuaja y4eOHOW MHporpaMmbl B OOBEME, JTOCTATOYHOM U
HEOOXOJMMOM I JajJbHEUINEeH y4yeObl, CHpaBUJICSA C BBINOJHEHUEM 3aJaHuM,
3HAKOM C OCHOBHOM JIMTEPATYPOM.

Ouenka «HeynoBJIeTBOPUTEJIBHO» BBICTABISIETCS CTYJICHTY, HE 3HAIOLIEMY
OCHOBHOM  4acTM  Mmarepuana  y4eOHOM  mporpamMmbl,  JOMYyCKaroIIeMy



IMPUHIUITNAIIbHBIC OIIMOKHA B BBIIOJHEHUHU SaHaHHﬁ, HCYBCPCHHO C OOIBIINMH
3aTPYAHCHUAMU BBIIIOJIHAIOIMICMY ITPAKTUYCCKUC pa6OTBI

3. IlepeyeHb OLIEHOYHBIX CPEICTB

Kpatkas xapakTepucTika OIEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX MPH TEKYIIEM
KOHTpPOJIE YCIEBAEMOCTH U TMPOMEXKYTOYHOM aTTecTallMi OO0yYaromerocs Io
IUCIUILINHE:

HaumeHnoBanme Omnucanue
OIIEHOYHOT'O KpaTkast xapakTepucTHKa OIIEHOYHOTO CPE/ICTBA OLIEHOYHOT'O
CpeICcTBa CpeJIICTBa
Ny Kommnekr
CpencTBO NMPOBEPKH YMEHUH MPUMEHSTH IOJy4eHHBIC
KonTponpHas KOHTPOJIbHBIX
3HAHUS JJIA PEHICHUS 3a/Ja4 ONpPENEICHHOTO THIA IO0 .
pabora (KuHTP) 3aJIaHUM 110
TEME WK pa3ieiy
BapHaHTaM
[lepeuens 3aganuii u
Or4er o Bremonaenne  mabopatopHOit  paboThl,  00paboTKa BOTIPOCOB JIJISI
. pE3yJIbTAaTOB HCIBITAHUH, W3MEPEHHH, SKCICPUMEHTA. 3aIUTHI
nabopaTopHOH .
aGore (OJIP) Odopmnenue oTuerTa, 3aImura pe3yNbTaToOB naboparopHoOit
p 71a00paToOpPHO PabOTHI IO OTYETY paboThI, IEPEYCHb
TpeOOBaHUI K OTUETY
Cucrema CTaHIapTU3UPOBAHHBIX 3aaHu,
KOoMIUIEKT TECTOBBIX
Tect (Tecr) II03BOJIAIONIAS aBTOMAaTU3HPOBATH poLenypy S
W3MEPEHUs YPOBHS 3HAHHI U YMEHHI 00y4aroIerocs

4. IlepeyeHbp KOHTPOJBHBIX 3aJaHMH WJIHM HMHbIE MAaTePHAJIbI,
Heo0XoaAMMBbIe ISl OLCHKU 3HAHUM, YMEHMHA M HABBIKOB, XapaKTepHU3YIOIIMX
JTanbl (OPMUPOBAHUS KOMIIETEHUMIA B IIpoLecce 0CBOCHHUS JUCHMIIUHbI

Jlns texymero konTposss TK1:

[IK-2. CnocobeH K OpraHM3aludud TEXHMYECKOTO M  MaTepUajIbHOro
oOecrieyeHUsT MO DJKCIUTyaTallud aBTOHOMHBIX JHEPreTHYECKUX CHUCTEM U ee
KOMIIOHEHTOB

IIK-2.1. OOGoCHOBBIBaCT TEXHHUYECKHE M MaTepUaJIbHBIC IMOTPEOHOCTH IIPHU
HKCIUTyaTalli aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

IIK-3. CnocobeH Kk 0O0ECIEeUCHHI0 TEXHOJIOTHYSCKOM, ITPOM3BOICTBEHHOM
AKCIUTyaTalli aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

IIK-3.1. CoOmromaer mpaBHjla TEXHOJIOTHYECKOM U  IIPOM3BOJICTBEHHOM
JTVCHUIUIMHBI PU SKCIUTyaTallMi aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

[IK-4. CnocobeHn K OpraHM3aludyd TEXHMYECKOTO M  MaTepUajbHOro
oOecrieueHUsT MEPOIPUATUM MO COBEPIICHCTBOBAHUIO TEXHOJIOTUU MPOU3BOICTBA
ABTOHOMHBIX PHEPTreTUUECKUX CUCTEM U UX KOMIIOHEHTOB

[TK-4.3. BBINOAHAET S3KCIEPUMEHTHI IO TapamMeTpaM M XapaKTEPUCTHKAM
XUMHUYECKUX  PEaKTOPOB, TOIUIMBHBIX  DJIEMEHTOB, AJIEKTPOXUMHUYECKHUX




SHEPrOyCTAaHOBOK, YCTAHOBOK BOJOPOJHON SHEPreTUKM UM HUX DJIEMEHTOB B
COOTBETCTBHUH C YCTAHOBJICHHBIMU MTOJTHOMOYHUSIMU

KOHTpOJII)HaH pa60Ta I10 pasacity ((9J'I€KTpOXI/IMI/ILICCKI/I€ MCTOAbI UCCIICTOBAHMA»

1. TpeGoBanus, MPEAbSIBISIEMBIEC K JIEKTPOXUMHUUECKOM stueiike (D) u 3IeKTpOIUTYy.
2. OCHOBHBIE MPHUHIIUIIBI, MPAaBUJIA MOATOTOBKH M MPOBEJECHUS JIECKTPOXUMHYECKUX
VU3MEPEHUN.

3. Bausinue gopmbl padbouero anextpona (PD) Ha paBHOMEPHOCTH pacnpeeieHuUs
AIEKTPUUYECKOTro moJis B DS.

4. CnocoObl MOATOTOBKH 3JCKTPOJHUTA U TMOJIMKPUCTATIIMYECKOTO HCCIEAyeMOTO
ANEKTPOAA IJI AIEKTPOXUMHUUYECKUX n3Mmepenuit (O1).

5. TpeOoBaHusl, MpEeAbIBISEMbIE K BCIIOMOTaTE€IbHOMY 3JEKTPOIY M JIIEKTPOLY
cpaBHeHus. Kanumsp Jlyrruna.

6. O6mast kinaccupuKausi MEKTPOXUMUYECKUX METOJO0B HccienoBanus (OMU).
Kpatkas xapakrepucrtuka.

7. llpuHUHUNHANbHBIE AIEKTPUUYECKUE CXEMbl KOHTPOJIS TOKa B DS W moTeHIMana
uccieayeMoro (paboyero) 3aeKTpoja.

8. BO3MOKHBIE MEXaHU3MBI 3JIEKTPOIHBIX IPOLECCOB. JIMMUTHpYIOIIAs CTaausl.

9. Juddy3umonnas  kuHETHMKAa  dIeKTpoaHoro  mponecca. Hubdysus B
HEIEPEMEIINBAEMOM JJIEKTPOIUTE IpH [=const. Bo3MOKHbIE BapUaHTHI.
10.ludpdy3nonnas  KMHETHKA  3JeKTpoaHoro  mpomecca.  Huddysus B
HEMEPEMEIINBAEMOM JJIEKTPOJUTE MPU KOHTPOJIe MoTeHuumana P3O. Bo3MoxHbie
BApUAHTHI.

11.Inddy3noHHas KHHETUKA AJIEKTPOJHOTO MPOLIECCa B CTALIMOHAPHBIX 9 YCIOBHSIX.
Monens Hepucera.

12. luppy3roHHass KHHETHKA 3JIEKTPOJHOTO IMpoliecca B CTALIMOHAPHBIX YCIOBUSX.
Mogaens [Ipanaris.

13.0OcHOBHBIE MOJOKEHUS TEOPUH 3aMeIICHHOTOo paspsna. @opmyna Tadens.

14. Tox obmena (i0) u ko3 uIUeHT nepeHoca (o) MEKTPOXUMHUECKON PEaKIIHH.
@U3NYeCKHil CMBICI 3TUX BEIMYMH B pamMKax OOIIMX MPEACTABICHUA O KUHETHKE
XAMHUYECKUX PEaKIUH.

Otuert no mabopaTopHoii padote Ne 1.

[Ipu odopmiieHun otyera 1O JabOpaTOpHON paboTe CTYACHT JOJIKEH
BKJIFOUHTH CIICYIOIINE MMYHKTHI:
1. Ha3Banue paboThI.
. Kpatkas TeopeTndeckas 4acTh o TeMe paboThI.
. lleas paboThL.
. [IpoToKO 3amrcy AKCTIEPUMEHTATBHBIX JAHHBIX B BHJIC TAOJIHII.
. OcHoBHBIE HOPMYITBI, HEOOXOTUMBIC IS pacuera.
. MmrocTpanuu pacyeTHBIX JTAHHBIX B BUJE CXEM, PUCYHKOB, TaOJIHII.
. PacueT morpemHocTel onpeaeneHus dKCIepUMEHTATbHBIX TaHHBIX.
OOcyxaeHue TONYYEHHBIX pe3ynbTaToB. OOBICHEHHE BO3MOXKHBIX

0 1N U bW



PaCXOXKIEHUN AKCIIEPUMEHTAIBHBIX BEJIMUYUH CO CIIPABOYHBIMU JJAHHBIMHU.
Bomnpock! k mabopatopHoit pabote

1. Uto Ha3bIBAETCA JICKTPOIU3OM?

2. Kakue mporecchl MNPOTEKAIOT Ha KaToJle M aHoJie MpU TNPOBEACHUU
AJeKTpoJn3a’?

3. KakoBa nocnenoBaTeabHOCTh Pa3psiia HOHOB MIPH 3JIEKTPOJIM3E HA KaToAe?
Ha anone?

4. Kak npoTekaeT 3JIEKTPOJIN3 C pACTBOPUMBIM M HEPACTBOPUMBIM aHOJaMU?

5. Kakue mporiecchl OKMCICHUS U BOCCTAHOBJICHHS TMPOTEKAIOT HAa KaToAE H
aHOJIe MpHU OHJIEKTPOJIU3€ BOJHOIO pPACTBOpPA XJIOpUAA HUKENSA, €CIU: a) aHOoJ
YTOJbHBIA U 0) aHOJ HUKEJIEBBII?

6. OnuimuTe KOHCTPYKIIUIO AJIEKTPOIU3Epa.

7. O0m1ast XapaKTepUCTHUKA DIIEKTPOIU3EPOB.

8. OCcoOEHHOCTH IJIEKTPOIU3EPOB.

9. DnexkTpoxumuieckue peaktopsl, (IXP).

10. Dnexkrpoxumuueckue BaHHbI (D XB),

11. Dnexkrpoxumudeckue npudopsr (DXII).

Jlns texymero konTposss TK2:

[IK-2. CnocobeH K OpraHM3aludyd TEXHHMYECKOTO M MaTepUajIbHOIro
oOecrieyeHuss MO DSKCIUIyaTalldd AaBTOHOMHBIX SHEPIeTHYECKHX CHUCTEM U €€
KOMITOHEHTOB

[IK-2.1. OOOCHOBBIBaET TEXHHYECKHE M MaTepUANIbHbIE MOTPEOHOCTHU MpPHU
HKCILTyaTallM aBTOHOMHBIX SHEPT€THUECKUX CUCTEM

IIK-3. CnocobeH K 00ECIEeUCHHI0 TEXHOJIOTHYSCKOM, ITPOM3BOICTBEHHOM
HKCIUTyaTalli aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

IIK-3.1. CoOmromaeTr mnpaBujla TEXHOJIOTHUYECKOM U  IPOM3BOJCTBECHHOM
JUCHUILIMHBI PU SKCIUTYaTallii aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

[IK-4. Cnocoben K OpraHm3aid TEXHHYECKOTO U  MaTepUajIbHOTro
o0ecrieyeHrss MEpOIpPHUITHIA IO COBEPIIEHCTBOBAHUIO TEXHOJOIMM IPOU3BOJICTBA
ABTOHOMHBIX YHEPT€TUUYECKUX CUCTEM U UX KOMIIOHEHTOB

[IK-4.3. BBINIOAHAET S3KCIEPUMEHTHI IO TapamMeTpaM U XapaKTEPUCTHKAM
XUMUYECKUX  pPEAKTOPOB,  TOIUIMBHBIX  3JEMEHTOB,  DJIEKTPOXMMHYECKUX
HYHEProyCTaHOBOK, YCTAaHOBOK BOJOPOJHOM SHEPreTUKM M UX JJIEMEHTOB B
COOTBETCTBHUHM C YCTAHOBJICHHBIMU MTOJTHOMOYHSIMU

Bomnpockl KOHTpOJIbHOM pabOThI

1. OOmas xapakTepuCTUKa DJIEKTPOTU3EPOB.

2. Hay4yHO-TeXHUYECKNH, 3KOHOMUYECKUH, COLMAIIbHBIN, JKOJIOTMYECKUAN
aCTIEKTHI MPOOJIEMBI.

3. Knaccudukamms >5mekTpon3Epos.

4. MarepuanbHbIil 0amaHC EKTPOIU3EPA C MPOTOUYHBIM JIEKTPOIUTOM.



MatepuanbHblii OailaHC 3NIEKTPOIN3EPA C HEIPOTOYHBIM AIIEKTPOIUTOM.
ITapameTpsl BIMAIOLIME HA IIPOLIECC IIEKTPOOCAKICHUSA METAILIOB. /
Omnpenenenne EKTPUIECKUX COCTABIIAIOMINX OanaHca HaPSKEHUS.
OCHOBHBIE OTJIMYUTEIBHBIE XaPAKTEPUCTUKH ABTOMATUYECKUX JIMHUI
PactBopuMble 1 nHEpTHBIE aHOAbI. KOHCTpyKIMs aHOIOB Pacxon aHOAHOTO
Marepuala.

10. ®u3uKo-XUMHUYECKHNE OCOOCHHOCTH MPOLIECCA IEKTPOOCANKICHUS.

SN

Otuet mo nabopatopHoit padote Ne 2,3,

[Ipu odopmiiennn oTuera 1O J1abopaTOpHOW paboTe CTYAEHT AOJDKEH
BKITIOYHTH CJICAYIONINE MyHKTHI:

1. HazBanue paOoThI.

2. Kpatkas TeopeTudeckasi 4acTh 10 TeMe pabOThl.

3. enb paboThI.

4. ITpOTOKOJI 3aIUCH SKCIIEPUMEHTAILHBIX JAHHBIX B BUJIE TaOJIHII.

5. OcHoBHBIE (POPMYJIBI, HEOOXOIUMBIE Ul pacuera.

6. Mmumroctpanuy pacueTHBIX TAaHHBIX B BUAE CXEM, pUCYHKOB, TaOJIHII.

7. Pacuet norpemrHocteil onpeaeneHus SKCIepUMEHTATbHBIX JTaHHbIX.

8. OOcyxJeHHe IMOJIyYeHHbIX pe3yiabTaToB. OOBSCHEHHUE BO3MOXKHBIX
PaCXOXICHUH SKCIIEPUMEHTATLHBIX BEJIUYMH CO CIIPABOYHBIMU JTAHHBIMHU.

Bomnpocs! k 1abopatopHoii padote

1. Pacuer marepuanpHOro 0anaHca HEMPOTOYHOTO ANEKTPOIU3EPA BOJHOTO pacTBOpa
HUTpaTa CBUHIIA.

2. MarepuanbHblii 0anaHc 3eKTpon3Epa pahUHUPOBAHUS MEIN

3. OnpezienieHne dIEKTPUIYECKUX COCTABIISIONIMX OallaHca U pacyeT HANpsHKCHHUS Ha
rajJbBaHUYECKON BaHHE.

4. OnpeneneHue MapaMeTPOB BBIMPAMUTENS (CUJIBI TOKA W HAMNPSDKEHUS) IS
raJIbBAHUYECKUX BaHH MEIHCHUS U HUKEITUPOBAHMS.

s rexymero kourpoias TK3:

[IK-2. CnocobeH K OpraHM3aludd TEXHHMYECKOTO M MaTepUajIbHOro
oOecrieueHUsT MO DJKCIUTyaTallud aBTOHOMHBIX JHEPreTHYECKHX CHUCTEM U €€
KOMIIOHEHTOB

[IK-2.1. OGOoCHOBBIBaCT TEXHUYECKHE W MaTepUalibHbIe MOTPEOHOCTH TIPHU
AKCIUTyaTallM aBTOHOMHBIX SHEPTeTUUECKUX CUCTEM

IIK-3. CnocobeH K 0O0ECIEUCHHIO TEXHOJIOTHYSCKOM, ITPOM3BOJICTBEHHOM
HKCIUTyaTalli aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

IIK-3.1. CoOmromaeT mnpaBujla TEXHOJIOTHYECKOM U  IPOM3BOJICTBEHHOM
JUCHUIUIMHBI PU SKCIUTyaTallMi aBTOHOMHBIX SHEPreTUYECKUX CUCTEM

[IK-4. Cnocoben K OpraHm3aiid TEXHHYECKOTO H  MaTepUajIbHOTO
oOecrieueHuss MEpPONPUATHIA IO COBEPIICHCTBOBAHUIO TEXHOJOTUU MPOU3BOJCTBA



ABTOHOMHBIX PHEPIre€TUYECKUX CUCTEM U UX KOMIIOHEHTOB

[1K-4.3. BbINONHSIET HSKCIEPUMEHTHI IO MapaMeTpaM M XapaKTepUuCTUKam
XUMUYECKUX  pPEAaKTOpPOB,  TOIUIMBHBIX  DBJEMEHTOB,  JJEKTPOXMUMHYECKUX
HPHEProyCTaHOBOK, YCTAaHOBOK BOJOPOJHOM DSHEPreTUKM M UX 0JJIEMEHTOB B
COOTBETCTBHUH C YCTAHOBJICHHBIMU MTOJTHOMOYHSIMU

Bomnpockl KOHTpOJIBHOM pabOThI

1.3aKOHOMEPHOCTH CMEIIAHHON KHHETUKH 3JIEKTPOJIHBIX MPOLECCOB.

2.MeTtoa XpOHOBOJIBTAMIIEPOMETPUH.

3.3MeHeHne KOHIEHTPAMOHHOTO MPO(UIs aKTUBHOTO BEIIECTBA Y MOBEPXHOCTH
AJIEKTPOJIA PU JIMHEWHOW pa3BeEPTKE NOTeHIHANA. Y paBHeHUe Penmca-1lleBunka.
4.Ananu3 nonsipu3auMOHHBIX KPUBBIX B KoopauHatax Penmnca-IlleBunka. Kpurepun
W TPaHULIBI TPUMEHUMOCTH JIaHHOTO cIroco0a 00pabOTKM HKCIEPUMEHTAIbHBIX
JTAHHBIX

5.Meron  BJD. OO6miast ~ XapakTepuCTHKA. IIpumenenne  meroma B
ANEKTPOAHATUTUYECKUX U3MEPEHHUSIX.

6.Meton B/ID. Obmas xapakrepuctuka. Onpenenenue kodddummenta auddysuu
3JIEKTPOAKTUBHOTO BellecTBa. Meroa Xutumana-Ondepu.

7.1Ilpumenenne Meroma BJID mnma uccnmenoBaHHMS  MEXaHU3Ma  CIIOKHBIX
ANEKTPOXUMHUYECKUX IPOLIECCOB.

8.AHaIN3 SPKCIEPUMEHTAIBHBIX JAHHBIX, IMOJY4YEHHBIX MeTonoM B/ID, B ycrmoBusx
CMEIIAHHOW KUHETHUKH AJIEKTPOJHOTO IPOoIiecca.

9.Kakum o6pazom metosioM B/ID MOKHO OJTHOBPEMEHHO ONPEAEIUTH CKOPOCTH ABYX
MapajuIeNIbHO MPOTEKAOIINX MIEKTPOXUMUYECKUX PEAKIUM?

10.Meton BJID ¢ koabioMm.

11.CtaumoHapHbie METO/IbI UCCIECIOBAHUS B AIEKTPOXUMUMU.

12.IMIyIbCHBIN MTOTEHIIMOCTATUUECKHUI MeTo1. Y paBHeHue Korpeina.
13.PenakcaniioHHble  (MMIYJbCHBIE) METOJbl HM3MEPEHUST B  DJIEKTPOXUMHH.
XapakTepucTrKa, BO3MOKHOCTH.

14. ImnynbCcHBIN raibBaHOCTaTHYECKH MeToA. Y paBHeHue Canna-KapaorinaHosa.
15. Ompenenenne Toka OOMEHa JIEKTPOXUMUYECKON peakiuu (MMITYJIbCHBIM
raJlbBAaHOCTATUUCCKUI METO/).

16. M3mepeHus ¢ nepeMEHHBIM TOKOM. DKBUBAJIEHTHBIC SJIEKTPUUECKHAE CXEMBI.
17.Umnenanc BapOypra.

18.Metob1 U3MEPEHUS MMIIEIAHCA. OO6paboTka 151 WHTEPITPETALHS
AKCTIIEPUMEHTANIbHBIX JaHHBIX.

19.0cHOBHBIE TPUHIIUIIBI UCCIEIOBAHUS MEXaHMU3Ma CJIOKHBIX 3JIEKTPOXUMHYECKUX
IIPEBPALCHUMN.

Otuet mo nabopaTtopHoit padote Ne 4.
[Ipu odopmiieHnn otyera MO JadOpaTOpHON paboTe CTYACHT JOJIKEH

BKJIFOUHTH CIICYIOIINE MYHKTHI:
1. Ha3Banue paboThI.



2. Kpatkas Teopernueckasi 4acTh MO TeMe pabOTHI.

3. Ilenb paGoTHI.

4. ITpOoTOKOJI 3aMUCH IKCTIEPUMEHTATBHBIX JAHHBIX B BUJIE TAOIHII.

5. OcHoBHBIE (OpMYIIBI, HEOOXOIUMBIE JJI pacyeTa.

6. MmocTpanyy pacueTHBIX TaHHBIX B BUJIE CXEM, PUCYHKOB, TAOJIHII.

7. Pacdet morpemnHocTei onpeaeieHns YKCIIEPUMEHTAIbHBIX TaHHBIX.

8. OOcyxaeHue TMOMYyYEHHBIX pe3ynbTaToB. OOBICHEHHE BO3MOKHBIX
PaCXOXACHUIN YKCIIEPUMEHTAIBHBIX BEJTMYUH CO CIIPABOYHBIMU JTAHHBIMU.

Bomnpock! k mabopaTopHoi paboTe

1. TpeboBanmsi, TpeAbSBISIEMbIE K TPEAHA3HAYCHHOW I OCAKICHUS
OCHOBE.

2. BousiHME COCTOSIHUS TOBEPXHOCTH HA XapaKTEPUCTUKU OCATKOB.

3. ®opmupoBaHUE MUKPOpPENIbeda 1 MEXaHUUECKHE METOJIbI 00PabOTKH.

4. XUMUYECKUE U DJIECKTPOXUMHUYECKHE CIOCOOBI MOATOTOBKH IMOBEPXHOCTHU
JeTane.

5. CocraBbl paboYMX KUAKOCTEH U PEKUMBI DJIEKTPOIIN3A.

Tecr

1. CaMbIM 4yBCTBUTEIBHBIM 3JIEKTPOXUMUYECKUM METOJOM aHAJIU3a SIBISETCS
1) mnoTeHIMOMETPUYECKOE THUTpPOBaHHME 2) HOHOMETpus 3) KIaccuueckas
nosisiporpadust 4) THBEPCUOHHAS BOJIbTAMIIEPOMETPHUS

2. Konn4decTBo 3JIEKTpUYECTBA U3MEPSIOT 1) ammnepMeTpaMu 2) BOJbTMETPaMU
3) nonomepamu 4)KyJIOHOMETPAMH

3. Kakoil pazgen dSIEKTPOXMMHYECKMX METOAOB aHalii3a BKIIOYAET
aMIIEpOMETPUYECKOE TUTpOBaHHE? 1) MOTEHUHMOMETpUs 2) KyJOoHOMETpUs 3)
BOJIbTaMIepoOMeTpHUst 4) KOHITYKTOMETPHS

4. Kako# (akTop OorpaHMYMBAET MPUMEHEHHE CTEKJISHHOTO SJIEKTpOaa st
u3Mmepenust pH pactBopa? 1) HanMunMe OKUCIUTENCH U BOCCTAHOBUTENEH B PacCTBOPE
2) MpUCYTCTBHE OOJIBIIUX KOJMYECTB COJICH MICJIOYHBIX METAIOB 3) MPUCYTCTBUE
COEJIMHEHUI MBIIIbsIKA 4) OBICTPOE YCTAHOBJICHHE PABHOBECUSI HA TPaHUIE MEMOpaHa
— pacTBop

5. Kakoe ycnoBue A0MKHO COOJIOAATHCS MPHU MOATOTOBKE CTEKJIssHHOro pH-
anekTpoaa K padore? 1) cyxue 3JeKTpOJIbl BBIAECPKUBAIOT B BOJE WU B OydepHOM
pacTBope 2) BJEKTPOAbl BBIMAYMBAIOT B pPa30aBICHHON KHUCIOTE 3) 3JIEKTPOJIbI
BBIJICP’KMBAIOT B KOHLIEHTPUPOBAHHOM PACTBOPE TMAPOKCHUAA HATPpHUs 4) IEKTPOIbI
MpeIBAPUTEILHO HE MOArOTABIMBAIOT

6. B ocHOBe 3JEKTPOXMUMHUUYECKUX METOJIOB aHAJIN3a HAXOAUTCA 3aBHUCHUMOCTD
1) cuiibl TOKa OT HAMPSIKEHUS 2) CUITBI TOKA OT 3JIEKTPOJIHOTO MOTEHIMaa 3) KaKkoro-
aM00 DJIEKTPUUYECKOTO TapameTpa OT KOHIIGHTpalluu pacTtBopa 4) 3JIEKTPOIHOTO
MOTEHIIHAJIa OT KOHILIEHTPALIMU pacTBOpa

7. XnopuacepeOpsiHbI JIEKTPOT ABIsAETCA 1) BCIOMOTaTENbHBIM AJIEKTPOIOM
2) 3JIEKTPOJIOM CPAaBHEHUS 3) HIICAIBHO MOJIIPU3YEMBIM 3IEKTPOAOM 4) BBINOJIHSIET
BCE YKa3aHHbIE (QYHKIIUU



8. Kakoi1 351eKTpo OEpyT B KaUe€CTBE 3JIEKTPOJA CPABHEHUS IIPU ONPEIEIECHUN
CTaH- JJAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUANOB? 1) KallOMEIbHBIH
2) xjopujicepeOpsiHbIi 3) BOJIOPOIHBIN 4) CTEKISTHHBIN

9. Ykazath 31eKTpo, s kotoporo ypaBHenue Hepucra umeer Bug E = Eo +
RT/mF In oAg+. 1) xmopuacepeOpsiHbiii 2) cepeOpsiHbld 3) KaJlOMENIbHBINA 4)
CYPBMSIHBIN

10. Kaxoil »smekTpoa HE NpPUMEHsSIETCS B KaueCTBE WMHAUKATOPHOIO IPHU
OTIPEJICTICHUH OKHUCIIUTENICH WM BOCCTaHOBHUTENEH? 1) rpaduToBbIi 2) MIaTHHOBBINA
3) 30510TOM 4) CTEKIISTHHBIN

11. Yka3aTe cucteMy 3l€KTPOJOB, IPUMEHIEMYIO ISl DIEKTPOMETPUUIECKOTO
U3MEPEHHs]  KOHIIEHTPAlMM HMOHOB  BOAOpPOJAa B  BOJHOM  pacTBope 1)
XJIOpUJCEPEOPSIHBIA W TUIATMHOBBIM  2) CTEKISIHHBIA W IUIATUHOBBIA  3)
XJIOPUACEPEOPSIHBINA U CTEKIISTHHBIN 4) TIIATHHOBBIA U KAJIOMETHHBIN

12. OCHOBHOE OTJIMYKME UHAUKATOPHOIO JIEKTPO/IA OT JIEKTPO/Ia CPABHEHUS B
13 1) XxumMu4eckoil yCTOWYMBOCTH B UCCIEAYEMOM pAcCTBOpE 2) XUMHUYECKOU
YCTOMYMBOCTU BHE HCCIEAYEMOro pacTBopa 3) CIOCOOHOCTU TMOJSPHU30BATHCS B
Ipolecce JKcrnepuMeHTa 4) OTCYTCTBUM BJIMSIHHAS 3JEKTpOJa Ha COCTaB
aHaJM3UPYEMOI0 pacTBOpa

13. K »>JIeKTpOXMMHYECKHM METOJaM aHalu3a OTHOCATCS METOoAbl 1)
MOJIEKYJISIpPHOM a0COpPOIIMOHHOM CIEKTPOCKONMUM 2) aTOMHOW CIIEKTPOCKONHUU 3)
BOJIbTaMIIEPOMETPUU 4) pePpaKTOMETPHUS

14. DnexktpogHas mnonspu3anus — 3TO €CTb H3MEHEHWe 1) moTeHunuana
AIEKTPOAa MO CPAaBHEHUIO C €r0 PaBHOBECHBIM 3HAYEHUEM 2) CHJIbI TOKa B IeNu 3)
IJIOTHOCTH TOKA Ha KaTojie 4) MIIOTHOCTH TOKA HA aHOJIE

15. Jlumutupyromen craauend >SICKTPOAHOTO IMpolecca SABISETCS CTalaus,
nporekatom@asi ¢ 1) MakCMMaJbHOM CKOpPOCTBIO 2) MUHUMAJIBHOM CKOpPOCTBHIO 3)
oOpa3oBaHMEeM  OKHCICHHOW  (opmbl  nenonspuzatopa 4)  oOpa3zoBaHuEM
BOCCTaHOBJICHHOM (DOPMBI JienossipuzaTopa

16. DneKTpOXMMHUUECKHE METObI aHAJIN3a HE BKIIOYAOT 1) KOHIYKTOMETPUIO
2) UHBEPCUOHHYIO BOJIbTAMIIEPOMETPHIO 3) HEPETOMETPHIo 4) aMIIepOMETPHIO

17. Ha xarone mpoTekaeT Mpollecc BOCCTAHOBJIEHUSI TOJBKO 1) KaTHOHOB 2)
aHUOHOB 3) MoJeKynl 4) KaTHOHOB, AaHWUOHOB, MOJICEKYJl HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

18. K OCHOBHBIM TMOHATUSM DJJIEKTPOXUMHUYECKMX METOJOB aHalinu3a HE
OoTHOcUTCA 1) moTeHuMan 2) HampsbkeHue 3) cuia Toka 4) 3JIeKTPOMarHUTHOE
U3IIy4YEeHHE

19. 3akonsl dapajest MoNOKEHBI B OCHOBY 1) KOHAYKTOMETPUUYECKOTO aHAIIA3a
2) TOTEHUMOMETPUYECKOTO aHajiu3a 3) KYJOHOMETPUUECKOro aHamuza 4)
noJisiporpaduuecKoro aHaau3a

20. Kakas mapa 53JIeKTpOJIOB NMpUMEHUMa Jyisi onpenesieHus Fe2+ meromom
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS? 1) CTEKJISTHHBIN 151
XJIOpUACepeOpsiHbIA 2) TUIATMHOBBIA W XJIOpHAcepeOpsiHbid 3) cepeOpsHbIl U
XJIOpHUACEPEOPSIHBINA 4) XUHTUAPOHHBIN U KAJTOMEIbHBIH.

21. 1. K npoBogHUKaM NIEPBOTO pojia OTHOCATCS:



1) 3omoT0; 2) 6poH3a; 3) natyHb; 4) pacriaB XJIOPHIAa HATPHSI.

22. K npoBoiHUKaM BTOPOT'O POJia OTHOCSTCS:
1) uyryH; 2) paciuiaB OKCHJa aJTIOMHUHHS; 3)pacTBOpP TIJIFOKO3bI; 4)pacTBOp
dbopmuaTa HaTpus.

23. JINDNEKTPUKOM SIBIISCTCS:
1) anmas; 2) rpadur; 3) 500HUT; 4) pe3uHa.

24. K npoBOAHMKAM BTOPOIO poJia OTHOCSTCS:
1) pacTBOp rekcana B O€H30JI€;

2) pacTBOD all€TOHA B BOJE;

3) pacTBOp XJIOPOBOJIOPOAA B BOJE;

4) pacTBOp cepbl B TEKCAHE.

25. DNeKTpOnpOBOIHOCTD — 3TO:

1 )konanuecTBEHHas XapaKTEPUCTUKA CIIOCOOHOCTH BEILIECTBA MPOBOJIUTH
JIIEKTPUYECKUH TOK;

2) cyMMapHBIM 3JEKTpUYECKUH 3apsij, NPOXOASIIMN 4Yepe3 BELIECTBO 3a
€AUHUIY BPEMEHM IPU NPUIOKEHNN K HEMY Pa3HOCTH ITOTEHIHAIIOB B 1 B;

3) cyMMapHbIid 3JIEKTPUUECKUI 3aps]l BCEX YACTHI] BEIIECTBA, COAEPIKALIMXCS
B | Mose BemecTBa U CHOCOOHBIX MEPEMEIIAThCA MO ACHCTBUEM 3JIEKTPUUECKOIrO
TOKA;

4) KayeCcTBEHHas XapaKTEpPHCTHKA MOJBWKHOCTHM YacTUL[ BELIECTBA,
CIIOCOOHBIX MEPEMEIIATHCS MO/ AEMCTBUEM BHEUIHETO ANEKTPUUECKOTO MOJIS.

26. Enunniieit uamMepeHus 31eKTponpoBoaAuMocTH B cucteme CU siBnsiercs:
1) Cm (Cumenc); 2)Owm-1; 3) B; 4) A.

27. KoHAYKTOMETPUYECKHUI METO/ aHAJIN3a OCHOBAH:

1) Ha U3MEpEeHNUH PKBUBAJIEHTHON AJIEKTPONPOBOIHOCTU pacTBopa AV;

2) Ha W3MEPEHUH DKBUBAJICHTHOW JJIEKTPONPOBOJHOCTH pacTBOpa IMpHU
OEeCKOHEYHOM pa30aBJICHUY;

3)Ha W3MEpPEeHUW YJIEIbHON 3JIEKTPONPOBOJHOCTH pacTBOpa MNPU Pa3HbIX
KOHLIEHTpAIUsAX paCTBOPEHHOTO BEIIECTBA;

4) Ha U3MEPEHHNH ONTUYECKOM TUIOTHOCTH pacTBOpA.

24. Touky OKBHBAJEHTHOCTM IIpU KOHAYKTOMETPUYECKOM THUTPOBAHUH
ONPENEIIAIOT:

1) ¢ mOMOIIBIO UHIAUKATOPA;

2) C TOMOIIIBIO BCIIOMOTaTeJIbHOTO BEIIECTBA;

3) BU3yaJabHO, HA OCHOBAaHUM U3MEHEHUSI BHEIIIHETO BH/IA PACTBOPA;

4) rpa¢uyecKkUM MyTEM Ha OCHOBAHHHM PE3KOr0 HM3MEHEHHS HW3MEPEHHOMN
3JIEKTPONPOBOIHOCTH PACTBOPA 110 Mepe A00aBICHUS TUTPAHTA.

25. Ha ocHOBaHMM H3MEpPEHHS] SKBUBAJICHTHOU AJIEKTPONPOBOMAHOCTH MPHU



JAHHOM KOHIIEHTpaIuu BemiectBa (AV ) U B CHIIBbHO pa30aBlIeHHBIX pacTBopax (Aw)
MO>KHO OTPEJICIHTh:

CTETICHb JTUCCOIMAIIUH CIIAa00T0 AIEKTPOJINTA;

KOHCTAHTY JINCCOIMAILINN CTA00TO JICKTPOJINTA B PACTBOPE;
KOHIICHTPAIIMIO AJIEKTPOJIUTA B PACTBOPE;

MaccCy | 3apsijl HOHA AJIEKTPOJIUTA B PACTBOPE.

26. [IlpenenbHas »dJEKTpUYECKass MPOBOJUMOCTH AyekTpoiuTa (Aoo )
JOCTUTAETCA:

B HACBILLIEHHOM PacTBOPE;

B pacTBOpE, CoeprKalleM | MOJIb BEIIECTBa;

B CHJIbHO pa30aBIIECHHOM PacTBOPE;

MIpU TeMIlepatype, OJIU3KOU K TeEMIIepaType KUIICHUSI pacTBOpa.

27. llpenenbHasi dAEKTpUUYECKas MPOBOJUMOCTb JJIEKTPOJUTA (Ao ) 3aBUCHUT
OT:

KOHIICHTPAIIMU PacTBOPA;

CKOPOCTH JIBUYKEHUSL HOHOB AJIEKTPOJIUTA B PACTBOPE;
B3aUMOJICMCTBUS MEXIY HOHAMMU JIEKTPOJIUTA B PACTBOPE;
pa3MepoB U IPOYHOCTH «MOHHBIX aTMOCHEPH.

28. IloBbllIeHHE YAETBHOM 3JIEKTPONPOBOJIHOCTH PACTBOPOB IPU YBEIMUYECHUHN
TEMIIEPATYPHI CBA3AHO C:

YMEHBIICHUEM BS3KOCTH PACTBOPA;

YBEJIIMYEHUEM CKOPOCTH JIBUKECHUSI HOHOB;

C BO3pacTaHUEM CTETICHU JMCCOLUAINN CIA00T0 SIEKTPOJINTA;

C YMEHBUIEHUEM CTETIEHU JIMCCOLMALIMU MOJIEKYJI pACTBOPUTEIISL.

29. B cucreme CU skBUBaN€HTHAS 3JIEKTPOINPOBOJHOCTh UBMEPSIETCS B :



CM - MOJIb * CM;

OmM-1- Monb - cMm3;

CM - Moab-1- M2;

OwMm-1- mounb-1 - M2.

30. IIpr KOHIYKTOMETPUYECKOM TUTPOBAHUH CHIIBHOW KUCJIOTHI IIEI0YbIO:

yYACiabHad  JJICKTPOIIPOBOJHOCTL  PaCTBOpa B TOYKE OKBUBAJICHTHOCTHU
JOCTHUTacT CBOCI0 MAaKCUMAaJIbHOI'O 3HAYCHU A,

YACIbHAA  OJCKTPOIIPOBOJHOCTL  PacTBOpa B  TOYKEC OSKBUBAJICHTHOCTH
JOCTHUT'aCT CBOCI'O MMHUMMAJIBHOI'O 3HAUYCHMU,

B 00s13aTeIbHOM IMOPAIKE HCO6XO,ZII/IMO IMPUCYTCTBHUC KHCJIIOTHO-OCHOBHOI'O
HHAWKATOpa,

HCXOOHBIC paCTBOPLI MOI'YT OBITH MYTHBIMH HJIN OKpAIlICHHBIMH.

31.BennunHa 3JIEKTPUYECKOTO 3apsija, BOSHUKAIOIIETO HA €AWHHUIIE TUIOMIAIN
METAJTUYECKON IUIACTUHKHU, ONYIIEHHON B AUCTUUIMPOBAHHYIO BOJTY, 3aBUCHUT OT:

MPUPOJIBI METAJIA, U3 KOTOPOTO BHITIOJHEHA IJIACTUHKA,;
TEMITepaTyphbl CHCTEMBI;

o0BeMa BOJIBI;

(OopMBI METaNTMYECKON TIJIACTUHKH.

32. Ha mNOBEpXHOCTHM METAUIMYECKOW IUIACTUHKW, OIYIIEHHOW B
JTUCTUNIMPOBAHHYIO, BOY BCErla BO3HUKAET:

MOJIOKUTEIIbHBIN 3aps;
3apsia paBHblii 0
OTpHUILIATEIIbHBIN 3apsi/;

HAa OJHOM 4YacTH IUIACTUHKM — TOJIOKUTEIbHBIA 3apsl, Ha JIpyrou —
OTPHULIATEIIbHBIN.



33. Ilepexoa KaTHOHOB METAJIA C HOBEPXHOCTU METAINIMYECKON IIACTUHKY B
BOJly 00YCIIOBJIEH:

TETUTOBBIM JIBI)KEHHUEM HOHOB B METAJUTMUECKOM 00pasIie;
JCHCTBHEM MOJIEKYJ paCTBOPUTENSI HA KPUCTAITMYECKYIO PEIIeTKY MeTalla;
nporeccamu 1uddys3uu;

ryfpataqueld KaTHOHOB METallla, pPAacCIlOJIOKEHHBIX HAa  ITOBEPXHOCTH
KPUCTAUINYECKOU PEIIETKH.

34. OtpunaTebHbIA 3aps/l, BOSHUKAIONIMNA Ha MOBEPXHOCTU METAITUYECKOU
IJIACTUHKH, OMYIIEHHOW B TUCTUIUTMPOBAHHYIO BOY, O0YCIIOBIICH:

IICPexXOoaJ0M aHHNOHOB U3 )KHI[KOﬁ (1)2131)1 Ha IINTaCTUHKY,
IMPUCOCAMHCHHUCM aTOMaMM M HOHAMHU MCTAJIOB, PACIIOJOKCHHBIX B Y3JIaX
KpPICTaJIJIH‘lCCKOP'I PCUICTKH, 3JICKTPOHOB, BI)ICBO60)KIIaI-OHII/IXC}I B XO0A€ OKHCJICHUA

MOJICKYJI BOJEbI;

M30BITOYHBIM  COJIEP)KAHMEM B  KPUCTAUIMYECKOM  peIIeTKe MeTalia
CBOOOJIHBIX 2JIEKTPOHOB, OOPA3yIOIIMXCS MOCIE NEPEX0/1a YaCcTH KaTUOHOB Men+ B

KUJKYIO dazy;

MEePEX0/IOM YacCTH CBOOOJHBIX AJIEKTPOHOB W3 KPUCTAIIMYECKOU PEIIECTKU
MeTajlia B BOJY.

35. IlnacTuHKM, BBIMOJHEHHBIE W3 aKTUBHBIX MeTawioB (Mg, Zn, Fe) B
pacTBOpe COOCTBEHHOM COJH, KaK MPABUJIIO:

3apsKAIOTCS OTPHUIIATEIIHLHO;
3apsHKAIOTCS TIOJI0KHUTEIBHO;

HE 3apsKAIOTCS;

MCHSIFOT 3HaK 3apsijia CO BpEMCHEM.

36. IInacTuHKM, BBINOJHEHHbIE U3 MajnoakTuBHbIX MetaiioB(Cu, Ag, Hg, Pt,
Au), B pacTBOpe COOCTBEHHOM COJIM, KaK MPaBUIIO:

3apPAKAIOTCA OTPHULATCIIBHO,

HC 3apsKar0TCA,



3apsKarOTC IMOJOXKUTCIBHO,
B TCUCHUC MJINTCIBHOI'O BpECMCHU IICPUOINYICCKU MCHATIOT 3HAK 3apAaa.
37. MeTamindecKum QJICKTPOAOM HA3BIBACTCA:

CUCTEMA, COCTOAMIAS W3 METALTMYECKON TUIACTHHKH, OMYIIEHHOW B pacIliaB
CcOOCTBEHHOI'O METaJlIa;

CHUCTEMa, COCTOSIIAasi U3 PACTBOPOB JABYX COJI€H, KOHTAaKTUPYIOIIUX IPYT C
JPYTrOM 4epe3 MOPUCTYIO MEPETOPOKY;

CHUCTEMA, COCTOsIIAsT U3 KOHTAKTHPYIOIIUX IPYr C JAPYyroM ABYX IUIACTHHOK,
Pa3HOPOJHBIX METAIIOB;

CHUCTEMa, COCTOSAIIAs M3 METAJUNIMYCCKON IIJIAaCTUHKH, ONMYIICHHOH B PacTBOP
COOCTBEHHOM COJIM;

38.1luHKoBas MJIACTUHKA, OIYILIEHHAs B PACTBOP CyJb(aTa UHKA, SABISETCS:
METATUIECKUM 3JIEKTPOAOM MEPBOTO POIA;

METAITUIECKUM 3JIEKTPOIAOM BTOPOTO POJIa;

00paTUMBIM 3JIEKTPOIOM;

HEOOPATUMBIM DJIEKTPOJIOM;

39.CtaHgapTHBIM 3JIEKTPOJIHBIM MoTeHuuasioM EO 118 MeTamim4eckoro
AIEKTPOAA Ha3bIBAETCS:

IIOTEHIIMAJl, YCIOBHO ITPUHSATHIN 3a CTaHIAPT;

MMOTEHUHAJI, KOTOPBIM BO3HMKAET HA DJJEKTPOJAE TIPU ONPEAETEHHBIX
CTAHJAPTHBIX 3HAYEHUAX TEMIIEPATYPHI U BHELIHETO TABICHUS CUCTEMBI,

NOTEHIMAJI, KOTOPBIA BO3HUKAET HA OJJIEKTPOJE MPU AaKTUBHOCTH HOHOB
MeTajuia CoJIM B pacTBOpe paBHoU 1moub/nM? u Temneparypa 250C;

MOTEHITMAI, KOTOPBIM BO3HMKAET HA DJJICKTPOJIC MPU AKTUBHOCTH HOHOB
MeTajlia COJI B pacTBOPE OOJIbIei, 4eM 1 MOob/am?.

40.BenuunHa 3JEKTPOJHOrO MOTEHIMANA [JIi METATUIMYECKOro BJIEKTpoja
PacCUUTHIBAETCS IO YPABHEHUIO




41.CepebpsaHHas MIACTHHKA, MOKPHITAs CII0OEM XJIOPHUAA cepe6pa Y OIyILEHHAas
B HAaCBILLEHHBIN PacTBOP XJIOPUJA KaJMsL, SIBIISETCS

42.B kakoM psay MeETaulbl  paclojioKEHbl 1O  BO3pAacCTaHUIO  UX
BOCCTAHOBUTEIHHOM aKTUBHOCTH B PEAKIUSAX MPOTEKAIOIIMX B BOJHOM cpefe:

Ag, Fe, L1, Na;
Zn, Al, Mg, K;
Na, Zn, Fe, Cu;
Na, Ca, K, Li;

43.B kakom paAay HOHBI MCTAJLVIOB PACIIOJNOKCHBI II0 BO3pAaCTaHUIO HX
OKHCJIUTEIILHON aKTUBHOCTHU B PCaKIMAX IIPOTCKAIOIIUX B BOHHOﬁ cpeﬂe?

Li+, K+, Ca2+, Mg2+;
K+, Cu2+, Ag+, Au3+;
Hg2+, Ag+, Cu2+, Fe2+;
Mg2+, Pb2+, Al3+, Cr3+.

44 1lo oTHOLIEHUIO K pacTBOpaMm cojedl Mg Oyaer BBICTYNaTh B pPOJHU
BOCCTAHOBUTEIS B CIIy4ae MPOTEKAHUs MEKY HUMH PEaKIUU?

K2S04;
FeSO4;
CuS04;
Na2S04.

45.11o OTHOIIEHUIO K KaKUM MeTaiiaM HoHbl Cu2+ B BOJIHOM pacTBOpe OyIyT
BBICTYIIATh B POJIM OKUCIIATENA?

Ag;
Pt;

Pb;



Fe;

46.BenuunHa 3JEKTPOJHOTO MOTEHIMAIa JUIS JJEKTpoAa BTOPOTO poja
3aBUCHUT

47. ITpuMepoM 3JIEKTPOJOB BTOPOTO POJia MOTYT CIYKHUTh:
IUHKOBBIN AJEKTPO/I;

BOJIOPOJHBIN 3JIEKTPO;

KaJOMEJIbHBIN 3JIEKTPOJ;

CTEKJISIHHBIN 3JIEKTPOJ.

48. IloTenmuman xjopcepedpsiHOro ekTpoaa npu t=250C MOXKHO paccuuTaTh
110 YPaBHEHUIO

49, QKCHepHMGHTaHLHO HU3MCPCHHAA BCIIMUMHA JJICKTPOAHOI'O IIOTCHIOHAJIA
ITOKAa3bIBACT.

BO CKOJIBKO pa3 oOHa OOJlbllle BEIWYMHBI IOTCHIMAJIA CTaHIAPTHOTO
BOJIOPOJTHOTO AJIEKTPOA;

BO CKOJIbKO pa3 OHa MEHbIIE BEIMYMHBI MOTEHIMAda CTaHAApPTHOTO
BOJIOPOJIHOTO 3JIEKTPOA;

Ha CKOJBKO OHA MEHBIIE WM OOJbINE BEIMYMHBI IMOTEHIIMAIA CTaHJIAPTHOTO
BOJIOPOJTHOTO 3JIEKTPOA;

a0COJIFOTHOE 3HAUEHUE.

50.ITorenuman E2 omnpenensemMoro 3JI€KTpoAa PaBEH M3MEPEHHOW Pa3HOCTH
norenuuanos E2 —E1 = AE, ecnu:

€ro BenM4yrHa 0oJblle, YeM BEJIMUYHMHA 3JeKTpoaa cpaBHeHus E1;
€ro BEJIMYMHA MEHBIIIE, YEM BEJIMUMHA JIEKTpo1a cpaBHeHUs E1;
€ro BeJIMYMHA paBHA BEJIMUMHE 3J1eKTpoja cpaBHeHus El;

€ro BEJIMYKMHA PABHA HYJIIO.

51.ITorenunan E2 onpenensemoro anektpoaa paseH E1- AE | ecnu:



€ro BeJIMYMHa OOoJIblIE, YEM BEIMUYMHA 3JIEKTpoJa cpaBHeHus El;

€ro BeJIMYMHa MEHBIIIE, YEM BEIUYMHA JIEKTpoaa cpaBHeHu: El;

€ro BeJIMYMHA paBHA BEJIMYMHE JIEKTpoa cpaBHeHus E1;

€ro BEJIMYMHA PaBHA HYIIIO.

52 .11pu n3mepeHnn 3NEKTPOAHBIX IOTEHIIMAIOB PABHBIM HYJIIO IPUHUMAIOT:
CTaHAAPTHBIN MOTEHLAAI BOAOPOIHOIO IEKTPOLA;

CTaHJapPTHBIN MOTEHIMAI XJIOPCEPEOPSIHOTO AIEKTPOIA;

CTaHJAPTHBIN NOTEHIMAJ KAJIOMEIIBHOIO 3JIEKTPOIA;

NOTEHIAAJI BOJOPOJHOTO 3JIEKTPOAA, HE3ABUCHUMO OT KOHIIEHTPAIIUU KHCIIOTHI
B pacTBOpeE.

53.CtapgapTHbIM WM HOPMAJIBHBIM JJIEKTPOJHBIM ITOTEHLIHMAIOM METauIa
Ha3bIBAIOT Pa3HOCTb ITOTEHIUATIOB:

MCIKAY MCTAJJIOM, HOpr)KéHHBIM B JUCTHJUIMPOBAHHYIO BOAY U CTaHAAPTHBIM
BOIOPOJHBIM 3JICKTPOJA0M;

MEXKJY METAJUIOM, IIOIPYKEHHBIM B PAacTBOP CBOEH COJIM M BOAOPOJIHBIM
AIEKTPOJIOM;

MEXKJIY METAUIOM, HOTPYKEHHBIM B PAaCTBOP CBOEW COJIM C AKTUBHOCTBIO
noHOB Men+ paBHO# 1MoJb/IM3 ¥ CTaHIAPTHBIM BOJIOPOIHBIM DJIEKTPOJIOM;

MEKy PACTBOPOM COJIM C aKTUBHOCTHIO HOHOB OJJHOMMEHHOTO MeTasia Men+
paBHOU 1MOIB/IM3, 1 BOAOPOAHBIM JIEKTPOJIOM.

54.Penokc-cucreMaMy Ha3bIBalOTCS PACTBOPBI, COJIEPIKAIINE B CBOEM COCTABE:
HE MEHEE JIByX BEIIECTB;

JIFOOBIE ABa BCIICCTBA, OJHO M3 KOTOPbBIX MOXKCT BBICTYIIATH B POJIA
OKHUCJIUTCIIA, a BTOPOC — B POJIM BOCCTAHOBHUTCIIA,

JIBa BEIIECTBA, B KOTOPBIX aTOMbI OJHOTO M TOTO K€ 3JIEMEHTa HAXOAATCS B
Pa3HOM CTENEHU OKHUCIICHUS,



Oonee JABYX BEIIECTB, OOJAMAIONMUX OKHUCIHTEIBHO-BOCCTAHOBUTEIHLHOMN
JIBOMCTBEHHOCTBIO.

55.0kucnenHoi GopMoit peoKC-CUCTEMBI BCET/Ia HA3bIBAETCS TO BEIIECTBO, B
KOTOPOM:

aTOMBI 3JICMCHTA UMCIOT 6OJ'II>HIYIO CTCIICHb OKUCJICHHA,
ATOMBI 3JICMCHTA UMCIOT ITOJIOKUTCIIbHYIO CTCIICHD OKHUCJICHHA,
ATOMBI 3JICMCHTA UMCIOT OTPHULATCIIbHYIO CTCIICHb OKUCIICHU A,
ATOMBI 3JICMCHTAa UMCIOT MCHBIITYIO CTCIICHb OKUCJICHMA.

56. BoccranoBneHHOW (OpMOIl penoOKC-CUTEMBbI BCErjia Ha3bIBACTCS TO
BEILIECTBO, B KOTOPOM:

aTOMBI 3JIEMEHTA UMEIOT OOJIBIIYIO CTENEHb OKUCIICHMS,;

aTOMBI 3JIEMEHTA UMEIOT MOJIOKUTEIBHYIO CTENIEHb OKHCIICHUS;

aTOMBI 3JIEMEHTA UMEIOT OTPUIATENILHYIO CTETICHb OKUCIICHHS,

aTOMBI 3JIEMEHTA UMEIOT MEHBIITYIO CTENIEHb OKHCIICHUSI.

57. Tlepexom oOKuCIeHHOW (OpMBI B BOCCTAHOBJIICHHYIO UM HAo0OpOT
3aKJIFOYAETCs TOJIbKO B OOMEHE MEX1y HUMH AJIEKTPOHAMHM JJISl CIEAYIOIIMX PEAOKC-
CHCTEM:

Fe3+/ Fe2+;

MnO4-/Mn2+;

[Fe3+(CN)6]3—/[Fe2+(CN)6]4—;

Sn4+/Sn2+;

58. Ilepexon oxucineHHOW (QOpPMBI B BOCCTAHOBJIEHHYIO M HA00OpOT KpoMme
oOMeHa JIEKTPOHAMH COIMPOBOXKIAETCSI yUYACTHEM B OTOM MPOIIECCe APYTHX YaCTHUIL
JUISL CIICAYIOUINX PEIOKC-CUCTEM:

CI12/2Cl-;

BrO-/Br-;



ClO3-/Cl-;
Cu2+/Cu+.

59. Merammueckas IJTaCTHHKA B PCAOKC-3JICKTPOAC 3apPAKACTCA
IMOJIOKUTCIIBHO B CIy4ac:

M30BITOYHOTO COJIEPKaHUsS B PACTBOPE BOCCTAHOBJIEHHOU (POPMBI;
M30BITOYHOTO COJIEPKAaHUSI B PACTBOPE OKUCICHHON (POPMBI;
OJIMHAKOBOTO COJECPaHHs B pACTBOPE BOCCTAHOBJICHHON M OKUCICHHON (OpM;

IIPH COJICPYKAHUU OKHCIICHHOW M BOCCTAHOBJICHHOM (DOPM B pacTBOpE, paBHOM
I Moss/qM3.

60. Merammueckas INTaCTHHKA B PCOAOKC-3JICKTPOAC 3apPAIKACTCA
OTPHULATCIIBHO B CIy4ac:

M30BITOYHOTO COJEPKAHUS B paCTBOPE BOCCTAHOBIEHHON (hOPMBI;
M30BITOYHOTO COJIEPKaHUs B PACTBOPE OKUCIEHHOU POPMBI;
COJIEp>KaHMs B PaCTBOPE BOCCTAHOBIICHHOM U OKUCJIEHHOU (HopM;

MIPH COACP)KaHUN OKUCIICHHOW M BOCCTAHOBJIEHHOW (hOpM B pacTBOpE, paBHOM
1 MoJs/aM3.

61. CrangapTHbBINA UM HOPMAJILHBIN PEAOKC-ITOTEHIINANI BO3HUKAET B CUCTEME:
npu t=2980 C;

npu T=298 K u aKTUBHOCTH OKHUCIICHHOW W BOCCTAaHOBJIEHHOW (hOpM paBHOM
IMonn/mM3 ;

npu T=298 K wu 000l OJMHAKOBOW AaKTUBHOCTH OKHCJICHHOW U
BOCCTAHOBJICHHOU ()OpM B pacTBOPE;

npu t=2980 C u aKTUBHOCTH OKHCIEHHONM M BOCCTAHOBJIEHHOH (opm B
pacTBope paBHOU 1MOIB/IM3.

62. B ypaBuennn Hepucra-Iletepca st pacyera BeJIMYMHBI MOTEHIMANA
PEOOKC-2IEKTPOAA N — ITO:

BEJIMYMHA 3apsia OKUCICHHON MM BOCCTAHOBJICHHON (hOPMBI;



Pa3HOCTb MCXKAY BCIINYMHAMU 3apsiaa OKHCJICHHON M BOCCTAaHOBJICHHOM (i)OpM,

YHUCJIO JJICKTPOHOB IICPCXOIAIINUX OT OKHCJICHHOU q)OpMI)I Ha MCTAJUIMYCCKYIO
IUIACTUHKY,

YHCIIO 3JICKTPOHOB, KOTOPHIE IPUHUMAET OJTHA MOJICKYJIa WJIM NOH OKHCIICHHOU
(b opMBI, IPEeBpaIIAsCh B BOCCTAHOBIEHHYIO (hOpMY.

63.Bennuuna pepokc-nmotenuuana npu T=298K moxxer ObITh paccuuTaHa 1o
YpPaBHEHUIO:

E=E0—;
E=EO0-;
E=EO0 +;
E=EO0+.

64. ImeroTcs nsSTh OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM:

1) Fe3+/ Fe2+; 2) Cu2+/Cu+; 3) C12/2ClI- ; 4) BrO-/Br-; 5) Sn4+/Sn2+.
3Ha4YCHUS UX PEIOKC-TOTEHIIMATIOB PABHBI, COOTBETCTBEHHO:
1)0,771B; 2) 0,16B; 3) 1,36B; 4) 0,76B; 5) 0,153B.

B ponu oxucnutens no oTHoueHuto k cucteme Fe3+/ Fe2moryT BeicTynaTh:
Cu2+/Cut;

Cl12/2Cl-;

BrO-/Br-;

Sn4+/Sn2+.

65. ImeeTtcs nATh OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX CUCTEM:

1) Fe3+/ Fe2 ; 2) Cu2+/Cu+; 3) CI2/2Cl- ; 4) BrO-/Br-; 5) Sn4+/Sn2+.
3Ha4YeHUs UX PEIOKC- NOTEHIIMAJIOB PaBHBI COOTBETCTBEHHO:

1)0,771B; 2) 0,16B; 3) 1,36B; 4) 0,76B; 5) 0,153B.



B pomu BoccTtaHoBuTENs MO OTHOUIEHUIO K cucteme BrO— /Br— moryr
BBICTYTIATh:

Cu2+/Cu+;

Cl12/2Cl-;

Fe3+/ Fe2 ;

Sn4+/Sn2+.

66. [InacTiHa U3 UHEPTHOTO METAJJIA B PEJOKC- SIIEKTPOJIE:

BBICTYIIA€T B KayeCTBE IIOCPEIHUKA TPpU OOMEHE OJJIEKTPOHAMHU MEXIY
OKHUCJICHHOM U BOCCTAaHOBJICHHOM (popMamu;

moABCPracTcsa OKHCIICHHIO 3a CUYCT XHMHYCCKOI'O BSaHMOHGﬁCTBHH C
KOMITIOHCHTaMHU PCAOKC — CUCTCMBI;

moaABEepracTCa BOCCTAHOBJICHHUIO 3a CUHCT XHMHYCCKOI'O BSaHMOﬂCﬁCTBHH C
KOMIIOHCHTAMHU PEAOKC — CUCTCMEI,

3apsDKACTCA  TOJIOKUTENBHO WM OTPHULIATENIBHO B 3aBUCHUMOCTH  OT
COOTHOIIIEHHS MEXK]ly OKHUCJIIEHHOW U BOCCTAaHOBJIEHHOW (popmMamu.

67. BennunHa pe1oKC-TIOTEHIMAalIa 3aBUCHUT OT:

IPUPOJIBI UTHEPTHOTO METAILIA;

(bOopMBI U pa3MEPOB METAJUTMYECKON TJIACTUHKH;

IPUPOABI YACTHI], 00PA3YIOIINX PEAOKC-CUCTEMY;
KOHIICHTPAIIU KOMIIOHEHTOB PEJI0KC-CUCTEMBI B paCTBOPE.
68. 3nauenus EO 11t pe1oKC-3JIeKTPOIOB:

ONpCACIIAIOT OKCICPUMEHTAIbHO OTHOCHUTCIIBHO CTAHAAPTHOI'O BOJOPOAHOIO
QJICKTpPOaa,

paccUMTHIBAIOT MO ypaBHeHUIO HepHceTa;

OIIpPCACIAIOT JOKCIICPUMCHTAJIBHO OTHOCHTCIIBHO JIFO00r0  METAJNIMYECKOIO
QJICKTpPOaa,



paccuuThIBAIOT 10 ypaBHeHUto0 [leTepca.
69. I1pu onpenenennu 3Hauenust EQ mys pegokc-ainekrpoaa:

KOHIOCHTPAIWKU HJIIN AKTHUBHOCTH OKHCJICHHOM M BOCCTaHOBJICHHOM q)OpM B
PaCTBOPEC OOJIZKHBI OBITH OAHMHAKOBBIMMU,

akTuBHOCTh Apyrux vactun (H+, OH- u T.1.), IpuHUMAaONMX yd4acTue B
MpoIIecce Mepexo/ia OKUCIECHHOW (OPMBI B BOCCTAHOBIICHHYIO, JOJKHA OBITH paBHA
aKTUBHOCTU OKHCJICHHOW WJIM BOCCTAHOBJICHHOU (hopM;

akTUBHOCTh Apyrux vactun (H+, OH- u T.1.), TpuHUMAaONUMX y4acTue B
mpoliecce mepexojia OKUCIECHHON (GOpMbl B BOCCTAHOBIIEHHYIO, JOJIKHA OBITH paBHA
I Moae/aM3;

AKTUBHOCTBb BOABI B paCTBOPC JOJIKHA OBITH paBHaA 1 MoB/ ,Z[M3.

70. NoHOMETpHsI OCHOBaHA HAa U3MEPEHUU
1) conpoTuBIEHUS
2) NpOBOAUMOCTHU
3) BAEKTPOABHKYIIMX CHJT
4) KONM4YeCTBa AIEKTPUUECTBA
71. TpeboBaHus1, IpeIbABIAEMbIE K 3JIEKTPOlY CPAaBHEHUS
1) mOCTOSAHHBIN MOTEHIINAT
2) MEeXaHWYeCKasi MPOYHOCTh
3) BeICOKHIT MeMOpaHHBIN MTOTESHIIHAIT
4) BbICOKAst BOCIIPUUMYHUBOCTH K U3MeHeHuto pH
72. DIEeKTPOAHBIN MOTEHIINAN FaJIbBAHMYECKOTO 3JIEMEHTA PABEH
73. B ypaBHEHUH 3JIEKTPOAHOTO MOTEHIIMAJIA, MPEICTABICHHOTO BhIlIE, /R-3TO
1) conpoTuBIEHUE STUCHKN
2) oMUYeCKOe TIaJICHUE HAPSKCHUS
3) crtoBasi MOCTOSTHHAS
4) cKauoK MOTEHIINAaIa

74. B pactBOpe, cojAepiKallleM XJOPUJ-UOHBI, CEPEOPSHBIA DIEKTPOJ SBISCTCS
AIEKTPOAOM pona.
75. Meton, OCHOBaHHBI HAa U3MEPEHUHU ITOTEHIMAJA JJIEKTPOAA B aHAIU3UPYEMOM
pacTBOpe U T1OCJE€ BBEACHHUS HW3BECTHOTO 00bEMA CTAaHAAPTHOIO PACTBOPA,
Ha3bIBAETCA

1) MmeTox rpagynpoBOYHOTO Tpaduka

2) MeToJ TpaAyUupOBKH AJIEKTPOAA

3) MEeTOJ1 CTaH1apTOB

4) metop 106aBOK




76. IIpr NMOTEHIMOMETPUYECKOM THUTPOBAHUU MOXKHO OINPENEIINUTD
OTJEJIBHO B pacTBOPE IIPU COBMECTHOM IIPUCYTCTBUHU CIIEAYIOLINE IaIOT€HUA-UOHBI

1) Cl-, Br-, I-
2) Cl-, Br-

3) Br-, I-

4) Cl-, I-

77. CymMa 3HEpruM TEIUIOBOTO JIBHXKCHHS, BHYTPHU- U MEKMOJICKYJISIPHBIX
B3aUMO/ICUCTBUH, SIACPHON SHEPTUHU MPEICTABIISIET COOOM

1) BHEUTHIOO SHEPTHIO

2) BHYTPEHHIOIO SHEPTHUIO

3) SHTAJBIIHIO

4) cBSI3aHHYIO SHEPTHUIO

78. Ilpu noBeiieHnu TemmepaTypsl Ha 10°mo npaswity Baut-I'odda ckopocth
peaKuuy yBEIMYUBAETCS B ....- 4 paza.

79. Ecnu B KaxA0M U3 OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX Map MEPEHOCUTCS
OJIMHAKOBOE YUCJIO 3JIEKTPOHOB, TO PEAKIINIO HA3bIBAIOT

80. B ocHOBE KyJIOHOMETPUYECKOTO METO/IA AaHAIN3A JIEKAT 3aKOHBI

1) Kynona

2) Amnepa

3) @apanes

4) Hepucra

81. Macca BeniecTBa, BBIAEIUBILIETOCS Ha 3JIEKTPOAE B MPOLIECCE AIEKTPOIN3A
IPU NPOTEKAHUU €IUHULBI KOJIMYECTBA AIEKTPUUECTBA

1) MaccoBBbIil 2KBHBAJICHT

2) 3JIEKTPOXUMHYECKas CIMHHUIIA

3) SKBHUBAJICHT MacChl

4) 3JIeKTPOXUMHUYECKUM SKBUBAJICHT

82. KonmuecTBO aneKTpuyecTBa, KOTOPOE HYKHO 3aTPATUTh HA BbIAECIEHUE |
MOJISI BEIIECTBA B IPOLIECCE AIEKTPOJIU3A Ha3bIBACTCS

1) uucno dapanes

2) 3JEKTPOXMMUYECKAS €IUHULIA

3) koappurment Kymnona

4) enunnua Kynona

83. KonnuecTBo 31€KTpUYECTBa, IEPEHOCUMOE B | CEKyHAY NPU MOCTOSHHOU
CWJIe TOKa B 1 ammiep, Ha3bpIBaeTCs




84. DnekrposnTHyecKas s4eiika, B KOTOpou npu 3ambikaHuu uenu co 100%-HbM
BBIXOJIOM II0 TOKy IpOTEKAET JJIEKTPOXUMHUYECKAs pEeakluss HU3BECTHOU
CTEXUOMETPHUH, Ha3bIBACTCS

85. Turpanr, oOpa3yrouuiicss B pe3ysibTare MEKTPOXUMHUYECKON peakuu Ha
3JIEKTPOJIE, HA3bIBACTCS

1) 71EKTPOIUTUUECKUM TUTPAHT

2) NEeKTPOT€HEPUPOBAHHBIN KYJIOHOMETPUUECKHUI TUTPAHT

3) KyJOHOTr€HEPUPOBAHHBINA TUTPAHT

4) TUTPAHT JIEKTPOAHON FE€HEPALIUH

86. IIpsimMast KyJIOHOMETpHUSI UCIIOJIb3YETCS JJIsl ONPEICTICHUS
1) anekTporeHepupyeMbIX BEIIECTB

2) 3JIEKTPOHEAKTUBHBIX BEIIECTB

3) nossipu3yeMbIX BEIIECTB

4) 5JIeKTPOAKTUBHBIX BEIIECTB

87. HpH‘lHHOP'I BO3HHMKHOBCHU KOHHGHTpaHHOHHOﬁ MMOJEIPU3allU ABJIICTCA
1) YBCIMYCHUC KOJIMYCCTBA BOCCTAHOBJIICHHOI'O BCUICCTBA

2) oOeTHEeHHE TIOBEPXHOCTHOTO CJI0SI AJIEKTPO/IA AJIEKTPOAKTUBHBIM BEIIECTBOM

3) yMeHbIIIEHUE TIEPEHANPSKEHUS Ha AJIEKTPOJIC

4) BbICOKas IJIOTHOCTh TOKA

88. T'ampbBaHMYECKMI DJJIEMEHT, COCTAaBJIICHHBIA U3 KaJMHEBOIO KaToja,
MOTPYKEHHOTO B PACTBOP COJM KaJMHs, U MEIHOTO KaTo/Ja, MOTPYKEHHOTO B
PacTBOP COJIM MEJIH — 3TO

89. VYpaBHEHHE PIEKTPOXUMUYECKON STUYEMKH — ITO

1) EID =Ea -Ek +IR
2) EID =Ek -Ea +IR
3) EID =Fa +Ek - 1R
4) EID =Ek -Ea -IR

90. KonnykTOMeTpHsi OCHOBaHA HAa U3MEPEHUHU
1) conpoTuBneHus
2) yIeIbHOTO COMPOTUBIICHUS
3) NOABUKHOCTU UOHOB
4) ynenpHOM 31EKTPONPOBOIHOCTH

91. B npoBOHMKAX BTOPOTO PO/ia MEPEHOC FIEKTPUUECTBA OCYIIECTBIISIETCS

1) nBUKEHUEM DJIEKTPOHOB

2) ABUKEHHEM MOHOB

3) IBM>)KEHUEM aTOMOB K KaTOy WJIH aHOlY

4) nBWKEHHEM CBOOOJHBIX JJICKTPOHOB, HE YYACTBYIOIIMX B 0Opa3oBaHUU
CBsI3eH



92. VYMeHbLIEHHE 3IEKTPUYECKONM NPOBOJUMOCTH B KOHLEHTPHPOBAHHBIX
pacTBOpax MPOUCXOIUT 3a CUET

1) yBenu4eHus Cul MEXKMOHHOTO B3aUMOJIEHCTBUS

2) oOpa3oBaHUs MEPECHILIEHHOTO pacTBOpa

3) yBenu4eHusl JaBJICHMs Ha CTEHKU COCy1a

4) yMEHbILIEHUSI CKOPOCTH JIBUKEHUS SJIEKTPOHOB

97. IlpoBOAMMOCTb pacTBOpa, CoAepKaiiero | Mojib S5KBUBaJICHTa BEILIECTBA U
HaXOJAIIUMUCA MEXIY IBYMs NapaJUIeJbHBIMU 3JIEKTPOAAMH, PACCTOSHHE MEXKIY
KOTOPBIMHU | cM, Ha3bIBaeTCs

1) MOASIpHOI TPOBOJAUMOCTBIO

2) yAeJIbHON TPOBOJUMOCTBIO

3) SKBUBAJIEHTHOW MPOBOIUMOCTHIO

4) npenenbHasi TPOBOIUMOCTh

98. TopmokeHHE MABWKEHHS HOHA TMOJ JACHCTBHEM 3JIEKTPUYECKOIrO IOJIs
Ha3bIBACTCS TOPMOKEHHUEM.

99. CymiecTBeHHO OOJBIIEH MOJBUKHOCTHIO IO CPABHEHUIO C OOJIBIIMHCTBOM
MOHOB 00J1a/1a€T NOH

1) aMmmoHus

2) Bojopo1a

3) xanus

4) cepebpa
100. JIy1s1 KOHAYKTOMETPUYECKOTO TUTPOBAHUS IIPUTOTHBI PEAKITUI

1) oKHCTUTENBHO-BOCCTAHOBUTEIBHBIE U KHCIIOTHO-OCHOBHBIE

2) ocaauTeNbHbIE WM KOCIIEKCOOOpa30BaHuUs

3) KHCIIOTHO-OCHOBHBIE MJIM OCAIUTEIbHBIE

4) KOMIIEKCOOOPA30BaHUS UM OKUCIUTEIbHO- BOCCTAHOBUTEIIbHbIE

JJ1sl MpOMeKyTOYHOM aTTeCTAlUM:

[Tpumepsl HK3aMEHAITMOHHBIX OUIIETOB:

buner 1

1. CxeMa 3IeKTpOXMMHUYECKOTO arapara: KOpIryc, 3JIeKTpoAbl, Auadparma
2. W cTOYHMKY AIEKTPUUECKON SHEPTHUH, FIEKTPOXUMUYECKHUE TPUOOPHI.

3. JanummTe CyMMapHYI0, aHOJHYIO, KATOJAHYIO PEAKLIUH, IPOUCXOISIINE B

BBICOKOTCMIICPATYPHOM TOIINIMBHOM 3JIEMCHTC C OKCUAHBIM 3JICKTPOJIHUTOM,
TOIINIMBOM IJIA KOTOPOTO ABJISACTCSA MCTAH.

buner 2

1. JlaTh ompesienieHre BpIX0/1a M0 TOKY U MPEIIOKHUTH MYTH €ro YBEIUYCHHUS.

2. PaccunTtaTh KOTMYECTBO MOYYSHHOTO IIUPKOHMS TIPU JIEKTPOIU3E PACIIIIABOB.
3. [IpenyioxuTh cxeMmy nepepadoTKH “XBOCTOB” 30JI0TOI0OBIBAFOIIINX

MPEANPUSITUN.



Bomnpoce! i sx3amena
1. TpeGoBanusi, MPEAbSIBISIEMBIEC K JJIEKTPOXUMHUUECKOM stueiike (D) u 2IeKTpOIuTYy.
2. OCHOBHbIE NPUHIIUIIBI, IPABUJIA ITOATOTOBKU U MPOBEACHUS 3IEKTPOXUMUYECKUX
W3MEPEHUM.
3. Binusaue gopmel padouero snexrpona (PD) Ha paBHOMEPHOCTH pacrpeaesieHUs
AIEKTPUYECKOro NoJis B D51.
4. CnocoObl MOATOTOBKH 3JEKTPOJHUTAa M TMOJIMKPUCTAIIMYECKOTO HCCIEAYEeMOTO
ANEKTPOAA IJI SIEKTPOXUMHUUECKUX n3Mmeperuit (O1).
5. TpeOoBaHusl, NMpeAbIBIASEMbIE K BCIIOMOTAaTEIbHOMY 3JEKTPOAY M 3JIEKTPOAY
cpaBHenus. Kamursap Jlyrruna.
6. Obmas kmaccupukams >ICKTPOXUMHUECKUX METONOB wuccienoBanus (OMUN).
Kparkas xapakrepucTuka.
7. llpuHUUNHMANbHBIE AIEKTPUYECKUE CXEMbl KOHTPOJIS TOKa B DS W mOTeHMana
uccieayeMoro (paboyero) 3aeKTpoja.
8. BO3MOKHBIE MEXaHU3MBI AJIEKTPOIHBIX MPOLECCOB. JIuMuTHpyromas craaus.
9. Juddy3uonnas  kuHETHMKAa  dIeKTpoaHoro  mponecca. Hubdysus B
HEIepEMEIMBAEMOM 3JIEKTposIUTE Ipu [=const. Bo3MOXHbIE BapUAHTHI.
10.luddby3uonnas  KMHETUKA  3JEKTpoaHoro  mporecca.  Hubdysus B
HEIEPEMEIIMBAEMOM JJIEKTPOJIMTE TP KOHTposie noTeHmuana PD. Bo3MoxHbie
BAapUAHTHI.
11.Inddy3noHHas KHHETUKA AJIEKTPOJHOTO MPOLIECCa B CTALIMOHAPHBIX 9 YCIOBHSIX.
Mogens HepHcera.
12. Indpdy3noHHas KMHETHKA AJIEKTPOJHOTO MPOLECcca B CTAMOHAPHBIX YCIOBHSIX.
Mogens [Ipanaras.
13.0OcHOBHBIE MOJIOKEHUS TEOPUH 3aMeJICHHOTO pa3psaa. Dopmyna Tadens.
14. Tox obmena (i0) u ko3 duUIUeHT nepeHoca (o) MEKTPOXUMHUECKON PEaKIIUH.
@uU3NYeCKUii CMBICI TUX BEJIMYMH B pamMKax OOIIMX MPEACTABICHUNA O KUHETHKE
XAMHUYECKUX PEaKIUH.
15.3aKkOHOMEPHOCTH CMEIIAaHHOW KHHETUKH JJIEKTPOHBIX MTPOLECCOB.
16.MeTtoa XpOHOBOJIBTaMIIEPOMETPHH.
17.3MeHeHne KOHUEHTPAMOHHOTO NPOo(UiIsi aKTUBHOTO BEILECTBA Y MOBEPXHOCTU
AJIEKTPO/Ia MPH JIMHEWHOW pa3BepTKe NoTeHnana. Y paBHeHue Penmca-IlleBuuka.
18.AHauI3 MOJIApM3aUMOHHBIX KpPHUBBIX B KoopaumHarax Penpnca-llleBunka.
Kputepun wu  rpaHuipsl  NPUMEHUMOCTH  JAHHOTO  crmocoba  oOpaboTKu
AKCHEPUMEHTAIbHBIX TaHHBIX
19.Meton  BJI3. OO6mass  xapakrepuctuka. I[IpuMeHenne  meToga B
AIIEKTPOAHATUTUUECKUX U3MEPEHUSX.
20.Merox B/ID. Obmas xapakrepuctuka. Onpenenenne kodbdunmenta nuddysuu
AJIEKTPOAKTUBHOTO BerecTBa. Meton Xutumana-Onbepu.
21.ITpumenenne wmeroga BJID mnsg  ucciaenoBaHUS — MEXaHHU3Ma  CJIIOXKHBIX
ANEKTPOXUMUYECKUX MPOLECCOB.
22.AHanu3 3KCIEpUMEHTANBHBIX TaHHBIX, MTOJTYYEHHBIX MeToaoM B/ID, B ycioBusx
CMEIIaHHOW KMHETUKH AJIEKTPOJIHOTO Ipolecca.



23 Kakum obpazom merogom BJID MOXHO OZHOBPEMEHHO OIMPEACIUTH CKOPOCTH
JIBYX TIapaJlIeJIbHO MPOTEKAOIIUX JIEKTPOXUMHYECKUX PEAKIINL?

24 Meton BJ1D ¢ KoJIbIIOM.

25.CTranuroHapHbIE METOAbI HCCIIEIOBAHUS B AJIEKTPOXUMHUH.

26.1IMnyIbCHBIN NOTEHIIMOCTATUYECKH MeToA. Y paBHeHue Korpena.
27.PenakcallioHHble  (MMIYJbCHBIE) METOJIBI M3MEPEHUS B  DIIEKTPOXUMUHU.
XapakTepucTrKa, BO3MOKHOCTH.

28.MmnynbCHBIN rajibBaHOCTaTUUECKU MeTo. YpaBHeHue Canna-Kapaornanosa.
29.0npeneneHre TOKa OOMEHa DJJIEKTPOXUMHUYECKOW peakuuud (MMITyJIbCHBIN
rajgbBaHOCTATUYECKUA METO).

30.1U3Mepenust ¢ nepeMeHHBIM TOKOM. DKBUBAJICHTHBIC SJIEKTPUUECKUE CXEMBI.
31.Nmmenanc BapOypra.

32.Metozas! u3mepenus ummeaanca. O6paboTka U HHTEpHpETalrs IKCIEPUMEHTAIBHBIX TaHHBIX.
33.0cHOBHBIE IPUHIIMITBI HCCIEAOBAaHNS MEXaHNU3Ma CIIOKHBIX JICKTPOXMMUYECKUX MPEBPAICHHH.
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