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1. IlepeveHb MIaHUPYEMBIX Pe3yabTATOB 00y4eHHs MO JMCHHUILJIMHE, COOTHECEHHbBIX
¢ IVIAHNPYEMBIMH Pe3yJIbTaTAMM OCBOCHHs 00pa30BaTeIbHOI IPOrPaMMBblI.

B pesynbTare ocBoeHus1 00pa30BaTEIbHOM IPOrpaMmbl OakanaBpuaTa 00ydJaromuncs
JIOJDKEH OBJIAZIETh CIEAYIOIMMHU pe3yibTaTaMi 00y4eHHsI 0 IUCLUILIUHE!

[lepeueHs TIaHUPYEMBIX

Konsr Pesynbratel ocBoenust OOIT
N pe3yabTaToOB OOY4YEHHS 110
KOMIIETCHIIUU (conepxaHue KOMIIETEHIU)
JTUCLUILTNHE
I1K-9 CITOCOOHOCTBIO OTPEACIIATh 3HaTh:
HOMEHKJIATYypy MapaMeTpoB MPOIYKIIHH OCHOBHbIE 3aKOHBI XHMHYECKOM
U TEXHOJIOTMUYECKUX MPOLIECCOB €€ TEPMOJMHAMHUKH, BIIUSTHUE
U3TrOTOBJIEHUS], TOAJIEKAIMX KOHTPOJIIO | TapaMeTPOB COCTOSIHUS Ha
Y U3MEPEHHIO, YCTAaHABINBATh TpeOyemyto KBaJIU(pUKAITIIO

ONTUMAJIbHBIE HOPMBI TOYHOCTH
MPOIYKIINH, U3MEPEHUN U
JIOCTOBEPHOCTH KOHTPOJI,
pa3pabarbIBaTh JTOKAIbHbBIE
MTOBEPOYHBIE CXEMbI U BBITIOJIHATH

IMPOBEPKY U OTJIAAKY CUCTCM U CPCACTB

aBTOMAaTHU3alluU TCXHOJIOTHUYCCKHUX
IIPOLIECCOB, KOHTPOJIS, THATHOCTHKH,
WCIIBITAaHUH, YIIPaBJIEHUS IIPOLIECCAMH,
KU3HCHHBIM ITUKJIOM MPOJYKIIUHU U €€
KadyeCTBOM, a TAKXKC UX peMOHT n
BBIOOD; OCBanMBaTh CPECTBA
oOecrieueHyst aBTOMAaTH3alUuN U
yIpaBICHUS

IPOAYKIIMHA XMMHYECKOIO CUHTE3a;
OCHOBHBIE ITapaMeTpbl U NOHATHSA
JIEKTPUUIECKON IIPOBOAUMOCTH
pacTBOpPOB, THIIBI JJIEKTPONOB U
raJIbBAHUYECKUX JIEMEHTOB;

OCHOBHBIE IIOJIOXKEHMsI METOJa
(U3NKO-XUMHYECKOTO aHaiu3a
H.C.Kypnakosa, NepeYeHb
apaMeTpoB,  BIIMSIOIIUX Ha
COCTOSIHUS JByXKOMIIOHEHTHBIX
CHCTEM.

Ymersn:

HCII0JIb30BATh
TEPMOAMHAMHUYECKUX
XapaKTepUCTHKAaX  BELIECTB
pacyera TpeOyeMbIX TapaMeTpOB;

BBIOMpATh cpencraa
aBTOMATHU3allMM  TEXHOJIOTMYECKHX
IIPOLIECCOB;

UCIIOJIb30BaTh JTaHHBIE
ANEKTPOXUMHUYECKUX U3MEPEHUN AJis
OIIpeEIEHUS I1apaMeTpoB
yIpaBICHUS XUMHUYECKUMHU u
ANEKTPOXUMHUYECKUMU PEAKLIHUIMY;

aHAJIM3UPOBATh JarpaMMbl
IJIaBKOCTH JIBYXKOMIIOHEHTHBIX
CHCTEM.;

IIPaBUWJIBHO 9KCIUTyaTUPOBAThH

U3MEPUTEIIBHYI0 U PETYIUPYIOLIYIO

anmaparypy
Baagern:

HaBBIKAMH onpeeneHus
TEPMOANHAMHUYCCKUX ITapaMETPOB U
pacyeToB  KOHCTAHT  pPaBHOBECHS
XMMHYECKUX PpEaKIHil © CcOCTaBa
PaBHOBECHOW CMECH IJisi TOJy4ECHHS
MPOJIYKIIMH TpeOyeMOoro KauecTna;

NaHHLIE O

JUTS




Kozsr
KOMITETEHIIN

Pesynbrarel ocBoenust OOII
(conepxaHue KOMIIETEHIU)

[lepeuenb mIaHUPyEMBIX
PE3yNIbTaTOB O0YUYEHUS 110
TUCLUILTNHE

HaBBIKAMHU  AJICKTPOXUMHUUYECKUX
pacueTos;

HaBBIKAMU TIOCTPOCHUS KPHUBBIX
OXJIX/ICHUS ¥ IPUMECHEHUS TIPaBUIIa
(a3 ['mb6ca npu pazdope auarpamm
TJTABKOCTH.

I1K-20

CIIOCOOHOCTBIO ITPOBOIUTH
9KCIIEPUMEHTHI 110 3aJJaHHBIM
METOAMKaM ¢ 00pabOTKOM M aHAITM30M
WX pe3yNIbTaTOB, COCTABIIATH OMIMCAHUS
BBINTOJHEHHBIX MCCIIEIOBAHUI U
[IOJIrOTaBIUBATh JAaHHBIC JIS
pa3paboTKu HAyIHBIX 0030pOB U
myOTrKanui

3HaTh:

IepEYCHb HEO0OXOAUMBIX
npuOOpoB U yCTPOWCTB  AJA
MPOBEACHUSI  SKCIEpPUMEHTa IO

XMMHYECKON TEepMOANHAMUKE,
ANEKTPOXUMHUH, (ha3oBbIM
PaBHOBECHSIM;

METOAMKH O00pabOTKM M aHaIM3a
IKCIIEPUMEHTA;

NpaBujia COCTABJICHUS HAYYHBIX
0030pOB ¥ IMOJTOTOBKH MaTEpPHAIOB
JUTSL Ty OJTMKaAid

Ymers:

Hcnonb3oBath HE00X0IUMBble
opuOopbl M YCTpOMCTBAa  AJs
IOPOBEIEHUST  JKCIEpUMEHTa 110

XUMUYECKON TepPMOJIMHAMUKE,
3JIEKTPOXUMHH, (hazoBbIM
PaBHOBECHSIM;

o0OpabaTbIBaTh M aHAIU3UPOBAThH
pe3yabTaThl IKCIIEPUMEHTA;

UCMOJb30BaTh METOA  (PU3HKO-
XUMHYECKOTO aHaju3a Mpu pazdope
JIarpaMM COCTOSIHUS;

COCTaBJISITh Hay4yHble 0030pbI U

TOTOBUTh MaTepHabl JUIs
nyOauKanui.
Biaagersn:

HaBBIKAMU UCTIOTH30BAHUS
HEOO0XOAUMBIX npubopoB U
YCTPOMCTB JUTS MPOBEICHUS
SKCHEpUMEHTa 10  XUMHUYECKOU
TEPMOJIMHAMHUKE, ANEKTPOXHMHH,

(ha30BBIM paBHOBECHUSIM
HaBbIKaMU paboOThl B  (PU3UKO-
XUMHUYECKOH J1abopaTopuu, OCBOHUTH

IMPaKTUYICCKH Ba’XHBIC
OKCIICPUMCHTAJIbHBIC MCTOABI
HU3YyUCHUA (1)I/ISI/IKO-XI/IMI/I'—ICCKI/IX
XapaKTCPUCTHUK

HaBBIKaAMH pacdcTa




[lepeuenb mIaHUPyEMBIX

Konwr Pesynbratel ocBoenust OOIT
. pe3yabTaToOB 00y4EHUS 110
KOMIIETCHIIUU (conepxaHue KOMIIETEHIU)
JTUCLUIUINHE
TEPMOAMHAMHUYECKUX
XapaKTePUCTHK U KOHCTaHTBI

pPaBHOBECHSI PEAKLIMH, MPOTEKAOIIECH
B TaJIbBAaHUYECKOM IJIEMEHTE;
HABBIKAMU TMPUMEHEHHS TpaBuiIa
(a3 T'mbOca m mpaBmia peluara, a
TaKxKe MOCTPOCHHUS KPUBBIX
OXJIAKICHUS  JBYXKOMIIOHEHTHBIX
CHCTEM.;
HABBIKAMHU COCTABIICHUS HAYYHBIX
0030pOB U MOATOTOBKH MaTepHalloB
TUTS Ty OJTMKaid




2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl.

Jucuuniauaa otHocurcs k 6a3oseiM pucnuiwinaaM (b1.B.JIB.04.02) u uszyuaercs na 1
Kypce BO 2 ceMecTpe.
B meroanueckoM miiaHe OUCHUIUIMHA OMUPAETCS HA 3HAHUE XUMHH, GU3UKH U MaTEMaTHKU B
o0BeMe mporpamMm 00s13aTEIBHOTO CPETHETO (TIOJTHOT0) 00pa30BaHUS.

[lonydyeHnHnble B mpolecce HU3y4YeHHsS IUCHUIUIMHBI «Du3udeckas XUMUS» YMEHUS WU
HABBIKM OOECTeUnBaOT (DYHAAMEHT OOMIEXMMHUYECKON IMOATOTOBKU OakalaBpoB B 00JACTH
CUCTEMHOIO aHaiu3a M HMHQOPMAIMOHHBIX TEXHOJIOTWH, CO3JAaI0T OCHOBY Ui H3Y4YCHHS
CIIELIMAIBHBIX JUCIUIUIMH U JaJbHEUIIEH TPAKTUUYECKON NEATEIbHOCTH.

3. O0beM JUCHHUILIMHBI.

Bcero,
aKaJeMHYeCKHX
. 4acoB
Bun yuebnoit paboTbl
Ounas popma
oOyueHus

OO0mast TpyA0eMKOCTb M CHUILIHHBI 4]/ 144

(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YacOB)

KonrakTHasi pa6oTa ¢ mpenojaBarejieM: 72
3aHATHUS JICKIIMOHHOTO THIIA 36
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 18
nabopaTopHbIe pabOTHI 18

Kypcooe npoexkrupoBanue (KP mmu KII) -

KCP 6

Jpyrye BUJbl KOHTAaKTHOW paboThl

CamocrosiTesbHast padora 30
®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, scce) Kp
®opma npomexyTounoii arrecrauuu (KP, KII, 3auer, sx3amen) Dk3ameH (36)




4. Copep:xkanue TUCHUNIHHBI.

4.1. Pa3zgenpl IMCOMIINHLI U BUABI 3aHATHH.
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<& CEMHHAPCKOro < =
= THUIIA, £ =
o aKajeM. 4yachl | \& o
2 &, 0
= 2 ® 4 S
T3 | = S8 S
No HaumenoBanue =) = v % 2 5
/1 paszesna TUCIUIUTAHBI 25 | = x| E-| 8H 3
O ¥ - O =~ o ﬁ R ¥ =
E 2 5 = S < o
o = 5.2 = >
= sz | 89| o e
S Z 2 x| B 8 <
= X B Q Q
= = < O = =
o = < < o,
< 0 E = Q Q
™M o S
1. | XuMuueckoe paBHOBECHE 8 6 2 9 I1K-9
I1K-20
2. | PaBHOBecHs B pacTBOpax AJIEKTPOJIUTOB. 10 4 4 10 I1K-9
DIeKTprUYeCcKasi MPOBOAMMOCTh PACTBOPOB T1IK-20
3. | PaBHOBecue Ha rpaHUIIe IICKTPOT — 10 4 4 7 ITK-9
PacTBOp IEKTPOIUTA. DIEKTPOIBUKYIIIUE T1IK-20
CHJIBL U TAJIbBAHUYECKHE DIIEMEHTEI
4. | ®a30Bble paBHOBECHUS 8 4 8 4 I1K-9
T1IK-20
4.2. 3aHATHA JIeKIMOHHOI0 THIIA.
Ne
asrena HauMmenoBanue TeMbl O60weM, |MuHoBarmonHas
P U KpaTKOe COJIep KaHue 3aHsATHUS aKaj. 4achl dbopma
JTUACIATUTHHEI
1 XuMHUecKoe paBHOBECHE 8 Craiin-
KoncTanta paBHOBecHsST XHMHUYECKOM pPEaKIUH. Mpe3eHTaIus
XuMmHu4ueckass IepeMeHHas. BplumciieHHe cocTaBa
pPaBHOBECHONH CMECH B TOMOT€HHOW pEaKIuu C
y4acTueM ra3000pa3HBIX BEIIECTB.
DKCTHepUMEHTAIbHOE HUCCIIEJIOBAHUE XUMHUYECKOTO
paBHOBecHs. MeToAbl U CPEICTBA aBTOMATH3AIIUU
MPOIIECCOB XUMUYECKUX TEXHOIOTHA.
2 PaBHOBecHs B pacTBOpax 3JIEKTPOJIHTOB. 10
OnexrponuTrueckas auccornuanus. CHIbHBIE H
cialble DJEKTPOIUTH. BOMOPOAHBINA IMOKa3aTemb.
VYienbHas U MOJISIpHAsT TIPOBOJMMOCTH PacTBOPOB..
DKCTepUMEHTAIbHOE HCCIEI0BaHNE
JNIEKTPOXHUMHYECKOTO paBHOBEeCHS. MeETOABl W
CpencTBa aBTOMAaTH3AIUH MIPOIIECCOB
JIEKTPOXUMHUYECKUAX TEXHOJOTHH.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbI
Y KpaTKOE COAEPKaHUE 3aHATHS

O0newM,
aKaj. 4achl

MaHoBanmuoHHas
dbopma

3

PaBHoBecue CPaHUIIE  DIEKTPOI-
DJCKTPOIUTA. ONEKTPOABMIKYIIIHE
rajJbBaHUYECKHE DIIEMEHTHI

BrelpakeHne  paBHOBECHOTO  IMOTEHIMANA IS
9JICKTPOJOB pa3jvdHbIX THUIOB. Kiaccudukamms
rajJbBaHHYECKUX DJIEMEHTOB. Onpenencuue
TEPMOIMHAMHYCCKUX 1apaMeTpoB peakuuu,
MPOTEKAIOIMIEH MPU 3aMBIKAHUH TallbBAHUYECKOTO
DJIEMEHTA.

Ha pPacTBOpP

CHJIbI n

10

Da3zoBbIC PABHOBECHS

@da30oBble  pAaBHOBECUS B  OJHOKOMIIOHEHTHBIX
cucrtemax. YpasHeHue Kianeiipona-Knaysnyca.
JIByXKOMIIOHEHTHBIE CUCTEMBI. PaBHoBecue
KpUCTANIBl — OJKUAKUM  pacTBOp  (pacmias).
JwnarpamMmsl COCTOSIHMS (TJ1aBKOCTH)
JBYXKOMIIOHEHTHBIX CHCTEM. DKCIIEPUMEHTAIBLHOE
uccienoBanne (Ga3oBbIX paBHOBeCHHA. MeTonbl U

CpeacTBa aBTOMATU3AIUMHUIIPOLNCCCOB XHMHNYCCKHUX
TEXHOTOTUN

Crana-
MPE3CHTALIHS

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1. CemuHaphl, IPAKTHYECKUE 3aHATHS.

Ne
paszznena
JIIUCLUTUINHBI

HanmenoBanue TeMbI
Y KpaTKOe COoAEpKaHUE 3aHATHS

O0BeM,
aKaJ. 4achl

Mu"oBanunonHas
dopma

1

XUMHUYECKOE PABHOBECHE.

Pacuet cocraBa paBHOBECHOI CMECH B TOMOTE€HHOMU
peakIMH C Yy4yaCTHEM Ta3000pa3HbIX BEIECTB.
Jomanrnee 3ananue. KonrponbHas padoTa.

6

[ pynnosas
JUCKYCCUS

2,3

DIEKTPOXHMHUSL.

Pacuer BOJIOPOJTHOTO u THJIPOKCHIIBHOTO
nokazarenst. OmnpenereHrne KOHCTAaHTBl M CTCTIICHH
JTUCCOLIMAIIMU CJIa0OT0 SJEKTPOJIUTA IO JaHHBIM
SIIEKTPAYECKHUX W3MEPEHUM. Brranciaenue
AIIEKTPOIHBIX NOTEHIINAJIOB u SC
rajbBaHUYCCKHX AJIEMEHTOB. [lomalliHee 3a1aHue.

Crnaiin-
TIPE3CHTAIHS.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbI
Y KpaTKOE COAEpKaHUE 3aHATHS

O0newM,
aKaj. 4achl

uaHoBanmonnas
dopma

3

JlmarpamMMel
CHCTCM.
AHanmM3 nuarpamm IUIaBKOCTH ABYXKOMITOHEHTHBIX
cucteM. [TocTpoeHne KpuUBBIX OXJTaKICHUS.
[Ipumenenue npasuia peryara. Jlomamixnee
3aJlaHue.

IIJIaBKOCTH JBYXKOMITOHCHTHBIX

6

Cnain-
Mpe3eHTalus-

4.3.2. JlabopaTopHble 3aHATHS.

No
pazzena
JIUCUUATLIUHBI

HaumenoBaHue TeMsl
U KpaTKO€ CO/IepKaHUE 3aHATUS

O0nem,
aKaJl. 4achl

[Ipumeyanue

BerynuTensHoe 3aHsATHE.

NucTpykTax o Texauke 6esonacHoctd. OCHOBHBIC
NpaBujIa MPOBEACHUS U3MEPEHUH U 00pabOTKU MX
pesynabraroB. KoHcynmprammm 10 o(opMIICHHIO
J1a00paTOPHBIX padoT.

2

OneKTPONPOBOIHOCTh

DNEeKTPONPOBOAHOCTS PACTBOPOB, SUYEUKH IS
U3MEpeHUS AIEKTPOTIPOBOTHOCTH.
ABTOMATHYECKOE TUTPOBAHUE CUIBHOM KHCIOTHI
CHJIBHOM IIEI0YbIO.

JlaBneHue mmapa

N3ydyeHue 3aBUCHUMOCTH JABJICHHUS HACHIIIEHHOIO
rnapa OT TeMmIepaTypbl ITHUHAMUYECKUM METOJIOM.
Ha ocHOBaHMM ONBITHBIX JAHHBIX BBEYHUCIUTH
TEIIOTY MapooOpa3oBaHUsl.

CruiaBbl

[TocTpoenne muarpamMmbl TIABKOCTH IO KPUBBIM
OXJIAKJCHUS  CIJIAaBOB  PA3JIMYHBIX  COCTABOB.
ABTOMaTHYECKOE MOTyYepHUe KPUBBIX OXJTKICHUS

[IpoBenenue KOJIJIOKBUYMOB Hu

1a00paTOPHBIX PadOT.

3aIuTa

10




4.4. CamocTosiTe1bHAsA padoTa 00y4arOIIMXCSl.

Ne
pasznena
JIUCLIUILIUHBI

IlepedyeHs BOIIPOCOB I
CaMOCTOSITEJIBHOTO U3y4EHUs

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

1

KoHcTranta paBHOBECHS XHMMHMUYECKOW PpEaKLUU.
Bnusiaue Temmeparypbl, JaBieHUs U JOOaBKU
MHEPTHBIX ra30B HA XMMUYECKOE PAaBHOBECHE.

3

VYeTHBII onpoc

PaBHOBecue B TCTCPOTCHHBIX XUMHWYCCKUX
pCaKIuAgX. KoncranTa PaBHOBCCH:A reTeporeHHoﬁ

YcTHbIN onpoc

Brrunciaenue coctaBa paBHOBGCHOI\;I CMECH, CTCIICHHU
IIpeBpallCHusA, BbIXOJId IIPOAYKTOB XHUMHYCCKOM
pCaKknuu. Cucremsnl aBTOMaTu3alluu XHUMHYCCKHUX
IIDOITECCOB

YcTHBIN onpoc

Onektponutrueckas auccoruanusi. CuibHbBIE H
ciabple AyeKTponuThl. PaBHOBecuss B pacTBopax
CJIa0BIX DJIGKTPOJIMTOB. BBIYKMCIIEHHWE CTEICHH U
KOHCTaHTBI JUCCOLIUAITUH. Cucremsl
ABTOMATH3AIHNH AICKTOXUMHYECKHX IDOIIECCOB.

VYeTHBI onpoc

Y nenbHas u MOJIsIpHast JIIEKTPUYECKUE
IIPOBOJAMMOCTH pacTBOpoB. MX 3aBHCHUMOCTH OT
KOHILICHTpALUU PacTBOpA.

IIuceMeHHbBIH
onpoc

DNeKTpoNuTHYECKas: auccoluanus Bojabl. MoHHOE
npou3BeieHne Bojbl. Bomopoaublii mokazarens pH
— XapakTEepUCTHKA XHWMHUYECKOW arpecCUBHOCTHU
Cpelbl.

VYeTHBII onpoc

Brlpaxxenne  paBHOBECHOrO  IOTEHIMANa A
AJIEKTPOJIOB pPa3au4HbIX THUMOB. Kiaccudukamms
rajJbBAHUYECKHUX DJIEMEHTOB.

VYeTHBI onpoc

Onpenenenve TEPMOAMHAMUYECKUX IapaMETPOB
peakuuMM,  IpoTeKaromed  Opu  3aMbIKaHUU
rajJbBaHUUYECKOTO HJIEMEHTA.

IIucebMeHHBIH
Ompoc

JIByXKOMIIOHEHTHBIE CHUCTEMBI. PaBHOBecue
KpUCTANIBI - KUAKMM  pacTBOp  (pacmiaB).
JlnarpaMMbl  IUIABKOCTH ~ JBYXKOMIIOHEHTHBIX
cucreM. [IpaBuio peryara (IIpaBuIO OTPE3KOB).

VYceTHBII onpoc

5. llepeyeHb y4eOHO-METOAMYECKOr0 oOecreYeHus JAJIsi CAaMOCTOATEIbHON PadoThI
00y4aroIUXCH M0 JUCHMILIHHE.

MeTtoaudeckue ykazaHus i OOYJarOIIUXCs [0 OPraHU3allud CaMOCTOSATENBHON paboThI
MO0 JUCUUIUIMHE, BKIIOYas TEPEUYCHb TEM CaMOCTOSITENIbHOW pPabOThl, (OPMBI TEKYIIETO
KOHTPOJISA IO JTUCHUIUIMHE W TpPeOOBaHMsSI K WX BBITIOJIHCHHUIO Pa3MEIIEHBI B JJIEKTPOHHOMN

UH(POPMALIMOHHO-00pa30BaTeNbHON

cpene CIIoI' TU(TY)

http://media.technolog.edu.ru

Ha

caiite

Menua:
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6. @OoH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATHH TEKYLIEr0 KOHTPOJIS
IIO3BOJISIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («yJOBJIETBOPUTEIBHO») OCBOEHHS
IIPEAYCMOTPEHHBIX MIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarbl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOEHMSI KOMIIETEHIIMY HA IaHHOM
JTarne.

[TpomesxyTouHas aTTecTanus N0 AUCHUILUIMHE TPOBOAUTCS B (hopMe dK3aMeHa.

K cpaue sk3ameHa [OMYCKAarOTCsl CTYAEHTHI, BBIIOJHUBIINE BCe (OPMBI TEKYLIETO
KOHTPOJIA.

OK3aMeH IpelycMaTpUBaeT BBIOOPOUYHYIO IIPOBEPKY OCBOEHHS MPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIIUN U KOMILJIEKTYETCSI BOIIPOCAMM U1l IPOBEPKU 3HAHUU U YMEHUM.

IIpu cpaue sk3amMeHa, CTYINCHT IOJY4YaeT ABa BOIPOCAa M3 IEPEYHS BOIPOCOB, BPEMS
MOJAFOTOBKU CTYJI€HTa K YCTHOMY OTBETY - He MeHee 40 MUH.

IIpumep BapraHTa BOIPOCOB HA DK3aMEHE:

BapuaHT Ne 1

1. TepmoamHamMHuecKHUE U MPAKTHUECKHUE KOHCTAHThI paBHOBECHS. CBSA3b MEKIY

HHUMU.

7. IlepeyeHb OCHOBHON M JONMOJHMTEJbLHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOI
JJI5 OCBOCHHS AU CHUIINHBI

a) OCHOBHAsI JIUTEpPaTypa:

1.A¢anacoes, b.H. ®usnueckas xumus: yued. mocoobue ans By3oB / b.H. Adanacees, FO.I1.
Axynosa. — CII6.: JIaub, 2012. — 464 ¢.(3BC «Jlanb»)

2. Ctpombepr A.I'. ®uznueckas xumus : yaueOHUK s By30B /A.I". Crpombepr, JI.I1.
Cemuenko — 5-e uzz. Ucmp. — M.: Beicm. llkona, 2009. — 527c.

0) 10MOJIHUTEJILHAS JIUTepaTypa:
1. Koposun, H.B. O0mast xumusi: y4eOHUK Ul TEXHUUECKUX HAINPaBJICHUH U CHell. By30B/
H.B. KopoBuH. — M.: Beicias mkona, 2007. - 557 c.

B) BCIIOMOTraTeJbLHAs JIUTeparypa:
1. ®ponos, B.B. Xumus: yueOnoe nocodue/ B.B. ®ponos - M.: Beiciias mkomna, 1986, -
543 c.
2. OcHoBbl o60mel xumuu: yuedbnoe mocodbue / FO.II. Axynosa, E.H. CmupnoBa, A.A.
Wneun, B.H. Hapaes. — CI16. — CII6I'TU (TVY), 2015 - 61 c.
3. TI'munka, H. JI. 3agauu u ynpaxHeHHUs 1O O0MIeH XUMUU: ydeOHOE IMOCOOre T HEXHM.
cren. By3oB / H. JI. 'munka. - M. : UnaTterpan-Ilpecc, 2006. - 265 c.
4. TIlpaktuueckue paboThl Mo (pusnueckoi XuMuu: ydyebHoe mocodue ans Bysos / FO. II.
Axynosa [u ap.], mox pex. K. I1. Mumenko, A. A. PaBaens, A. M. [lonomapeBoii. - 5-e u3.,
nepepad. - CII6. : Ilpodeccus, 2002. - 384 c.
5. Kpatkuii cnpaBounuk ¢usuko-xumuueckux BenuuuH / Ilox pen. A.A. Pasnens, A.M.
[TonomapeBoii. - 11-e usn., ucnp. u gom. — M. : Az-book, 2009. — 240 c.

8. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAIMOHHON  CeTH
«HTEepHEeT», HEOOXOAMMBIX VIS OCBOCHUS JUCIHUIJIMHBI.

y4ebHbIN nnaH, PNa n y4yebHO-meToaAnYecKue maTtepuanbl:
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3/IEKTPOHHO-6UBNMOTEYHbIE CUCTEMDI:
«JJEeKTpOHHBIH YuTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.rul/.

9. Metoanyeckue YKa3aHus JJs 00y4alOIUXCHA M0 OCBOEHHIO TUCHMILUIUHBI.

Bce Buabpl 3amaTuil no gucuuimHe «DU3MKO-XMMHUYECKHE METOJIbl  aHaIu3a»
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusaMHU cienyrommx CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTuii. JJabopatopHbie 3aHATHSI.
OO6uue TpeGoBaHUSA K OPraHU3alMK U IIPOBEACHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buast yuebnbix 3ansatuil. Jlekums. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTudeckue 3aHaTus. Oouie TpedoBaHUs K OpraHu3alyy U IPOBEACHHUIO.

CTII CII6I'THU 048-2009. KC VKB/. Bunel yuebHbIx 3aHsTuil. CamocTosTeIbHas
IlaHupyemas pabora ctyaeHToB. O0mmue TpeboBaHMsI K OpraHu3aluy U IPOBEICHUIO.

CTII CIT6GI'TU 016-2014. KC YKB/I. ITopsiiok mpoBeieHUs 3a9€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOI0 Ha H3yYeHHE IaHHOM MUCLMIUIMHBI, JIydlle
BCEr0 OCYILECTBJISITH HA BECH CEMECTp, IpeaycMaTpuBas IPU 3TOM PETyJIsSpHOE MOBTOPEHUE
IpoiiIeHHOr0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMH IIPAaBUJIBHOM OpraHu3alyy yueOHOro rmpoiiecca Juisl CTYyAE€HTOB
SBIISICTCS:

TUTAHOBOCTH B OPraHU3aluy Y4eOHOH paboThI;

Cepbe3HOE OTHOILIEHHE K U3YUYEHHUIO MaTepuana;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT JOJDKEH NPUXOAUTh, UMesl Oarak 3HaHUM W BOIIPOCOB IO yXKe
M3Y4YEHHOMY MaTepuaiy.

10. Mepeyennb MHPOPMAMOHHBIX TEXHOJIOTHii, HCMOJIb3yeMbIX MPH OCYLIECTBJIEHHH
00pa30BaTeJIbHOIO MPOIECcca MO THCIUTIIHHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yueGHOM mporecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
WH(POPMAIMOHHBIX TEXHOJIOTHH:

YTEHHUE JICKIUH C UCTIONb30BaHUEM CIIal/I-Ipe3eHTALUH;

Bugeomarepuansl OpenCourseWare MaccadyceTcKoro TeXHOJOTHYECKOTO WHCTHUTYTA
(MIT);

B3aMMOJICHCTBHE C 00YJAIOIMMHUCS TTOCPEICTBOM DIIEKTPOHHOM ITOYTHI.

10.2. IIporpamMHoeobecneyeHu e,
Microsoft Office (PowerPoint);
Internet Browser (Internet Explorer, Google Chrome unn Mozilla Firefox)

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
WurtepakTuBHas 0a3a JaHHBIX KHHUT U )KypHaJIoB SpringerLink

11. MarepuajibHo-TexHu4Yeckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
o0pa3oBaTeIbHOrONpoecca 1o JMCIHUILIMHE.

21.]'[5[ BEACHHUA JICKIITMOHHBIX 3aHATHH HCIIOJIB3YETCA ayaUuTOpHA OTACIa TCXHUYCCKUX
CpcACTB O6yLICHI/I${, 060pyI[OBaHHaH 9KpaHOM, Myn]:TPIMeI[PIﬁHBIM IMPOCKTOPOM U HOYT6YKOM.
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JUis mpoBeleHUS NPAKTUYECKUX 3aHATHUH W CaMOCTOSTENBHOW paboThl CTYIEHTOB
IpeIyCMaTpUBAETCs UCIOJIb30BaHNE KOMIIBIOTEPHOM TEXHHMKHM KadeApbl PU3NYECKON XUMHUU C
BO3MOYKHOCTBIO HCIIOJIb30BaHMS JIEKTPOHHON Onbnmorekn kadenps! u MHTepHeTA.

JUis  mpoBeneHMs  J1a0OPATOPHBIX  3aHATUM  UCHONB3YIOTCS  CHELMATU3UPOBAHHbIE
nabopatopun Kadeapsl (U3NYECKOH XUMHM, OOOPYAOBaHHBIE YCTAaHOBKaMH M IpUOOpaMH,
HEOOXOAMMBIMU /ISl BBINOJIHEHMsI JJIS  BBINOJHEHUS Ja0OpaTOPHOrO NPaKTUKyMma I10
JTUCLIUATUIMHE.

12. Oco0eHHOCTH OCBOCHHS [OUCHUILUIMHBbI HHBAJIUAAMH W JHLHAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WHBAIMIOB Y JIMIl C OrPAHMYCHHBIMA BO3MOXKHOCTSMH Yy4eOHBIE MPOIIECC
OCYILIECTBIISICTCSI B COOTBETCTBHH ¢ [loyiokeHWeM 00 opraHM3amuy y4eOHOTO Ipolecca s
oOydeHUsT  WHBAJIWJAOB W  JIMIl C  OTPAHUYEHHBIMH  BO3MOXXHOCTSIMH  3JIOPOBBS
CIIOI'TU(TY),yTBepxaeHHbIM pekTopom 28.08.2014r.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS POMEKYTOUYHOI aTTecTaluu 1o
aucuuIUInHe «DU3HKO-XUMHYECKHE MeTOAbl AHAJIN32)

1. Ilepeyenb KOMIIETEHIUI U ITANIOB UX (POPMHUPOBAHUS.
Komnerenuuun
Jran
HNupexce ®opmyIMpOBKa
(opmupoBanus
I1K-9 CIIOCOOHOCTBIO  ONPENENATh  HOMEHKJIATYpY | MPOMEXKYTOUHBIH

MapaMeTpoB TMPOAYKIUU U TEXHOJOTUYECKHX IIPOILIECCOB ¢
W3TOTOBIICHUSI, TOJUICKANUX KOHTPOJIK H  W3MEPEHHUIO,
YCTaHABIIMBATh ONTHMAJIbHBIC HOPMBI TOYHOCTH MPOTYKIIHH,
U3MEPEHUH W JIOCTOBEPHOCTH KOHTPOJsI, pa3pabaThiBaTh
JIOKQJIbHBIE TIOBEPOYHBIC CXEMBI W BBITIONHATH IPOBEPKY U
OTJIaJIKy CUCTEM M CPEICTB aBTOMATU3aIlUM TEXHOJOTHYCCKUX
MIPOIIECCOB, KOHTPOJISA, TUATHOCTUKHU, UCIBITAHUMN, YIIPABICHUS
poIecCcaMu, )KU3HEHHBIM ITUKJIOM HPOAYKIIUH M €€ KaueCTBOM,
a TaKKe UX PEMOHT M BBIOOP; OCBAMBATh CPEIICTBA 00CCIICUCHHUS
ABTOMATH3AIIMU U YIIPABJICHUS

I1K-20 CIOCOOHOCTBIO TIPOBOAMUTH IKCTIEPUMEHTHI TI0 IIPOMEKYTOYHBIN
3aJJaHHBIM METOJMKaM ¢ 00pabOTKOI U aHATTM30M UX
Pe3yJIbTaTOB, COCTABJIATH OIMCAHMSI BBIITOJIHEHHBIX
UCCIIeIOBAaHUM U MOATrOTaBIMBATh JaHHBIE AJIs pa3pabOTKU
Hay4YHBIX 0030pOB U MyOIMKAIUI

2. IloxkasaTren M KpUTEPpUM OLECHUBAHUA KOMIIETEHUHMH Ha
Pa3IMYHBIX 3Tanax X (POPMHUPOBAHUS, IIKAIA OLCHUBAHMSA.

[TokazaTenu oueHku .
[Tnanupyemblie Kpurepnii
pe3yabTaTOB OCBOECHUS Komnerenuu
pe3yIbTaThI OLICHUBAHWSI
JCIIATUTHHBI
OcBoenue pazaena Ne 1 | 3HaeT OCHOBHBIE ITpaBuIIbHBIE OTBETHI I1K-9
3aKOHBI XUMHYECKOM Ha Bonpockl Ned, 19, I1K-20
TEPMOJIUHAMUKH. 25, 34-35, 38 «
YMeer ucnonb3oBath JK3aMEHY
METOIbI
TEPMOJIMHAMHKH TTPH
aHaJIN3€ XUMHUYECKOTO
paBHOBECHSI.
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[Tokazarenu oueHKH N
[Lnanupyembie Kpurepuit
pPe3yJIbTaTOB OCBOCHHUS Komnerenmuu
pe3yIbTaTh OIICHUBAHHUS
JUCIUTUTAHBI
OcBoenue paznena No2 | 3Haer OoCcHOBHbIE | [IpaBHIIbHBIE OTBETHI I1K-9
HOHSTHUS Ha Bompocekl Nel, 3, I1K-20
AJICKTPOXHUMHH. 7-8, 12, 14, 16, 18,
Vmeer wucnons3oBath | 20, 22, 24, 27, 29,
OJIOKEHUS teopun | 31, 33, 36-37, 39 k
ANEKTPOIPOBOJTHOCTH U | SK3aMEHY
raJlbBAHUYECKUX
JJIEMEHTOB TUTST
ANEKTPOXUMHUYECKUX
pacyeToB.
OcBoenue pazaena Ne 3 | 3naer ocHOBHbIE | [IpaBubHBIE OTBETHI [1K-9
TMIOJIOKEHHUSI MeTojia | Ha Bompockl No2, 5- I1K-20
(PU3HKO-XMHYECKOTO 6, 9-11, 13, 15, 17,
a”HaJm3a 21, 23, 26, 28, 30, 32
H.C.Kypnakoga, K 9K3aMEHY
arpaMmbl  COCTOSIHUS
JIBYXKOMITOHCHTHBIX
CUCTEM.
YmMmeer IIPUMEHSATH
METOJ ¢buzuko-
XUMHYECKOTO aHan3a
npu pazbope auarpamMm
COCTOSIHHSI.

[lIkana ouenuBanus coorserctByer CTO CIIGI TU(TVY):
[0 JUCIMIIMHE MPOMEXYTOUHAsl aTTecTalysl MPOBOIUTCS B (opMe 3K3aMeHa, IIKala
OLICHUBaHMsI — OaJUIbHASL.

2. TunoBbIe KOHTPOJILHBIE 3aJaHNs [1JIsl IPOBeJeHUsI IPOMEKYTOYHON aTTeCTAIUH.
a) Bompochl AA OLEHKHM 3HAHMI, YMEHHH H HaBBIKOB, C(OPMHUPOBAHHBIX Yy
cryaenta no komnerenuuun OIK-1:

1.

2.

Omnpenenenne AG, AS. AH 1 KOHCTaHTBI paBHOBECHS peaKkIUH, MPOTEKAIOIeH B
raJlbBAHUYECKOM 3JIEMEHTE.

JlnarpaMmbl pacTBOPUMOCTH (IUIABKOCTH) JABYXKOMIIOHEHTHBIX CHCTEM C IOJIHOU
PacTBOPUMOCTBHIO B JKMJIKOM U MOJIHOM pacTBOPUMOCTHIO B TBEPJIOM COCTOSIHHSIX
(c mpocTOoil 3BTEKTUKOI).

BripaxkeHue paBHOBECHOIO MOTEHLMANA I OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX
2N1eKTpooB. IIpuMepsl 251eKTPOI0B.

PaBHOBecue B reTeporeHHbIX XHMHUYECKHX peakiusx. KoHcTaHTa paBHOBecus
reTepOreHHON peaKiuy.

Jlnarpamma cOCTOSIHUSI OJHOKOMITOHEHTHOM cUCTeMBI (BoJbl). Pa3bop nuarpammsl
c mpuMeHeHueM npasuia (a3 ['udoca.

VYcnoBre TepMOAMHAMUYECKOTO PAaBHOBECHS MEKIY (ha3amH.
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7.

8.

9.

10

11

12

Krnaccudukanus ranbBaHHUECKUX DJIEMEHTOB (XUMHUYECKHE U KOHIICHTPAIIMOHHBIC
AJIEMEHTBI, FJIEMEHTHI C TIEPEHOCOM U 0e3 ImepeHoca).
DnexTpuueckas MPOBOAUMOCTb PACTBOPOB. Y A€ibHAs, MOJSPHAs IPOBOAUMOCTD.
CBs13b 2JIEKTPUYECKON MTPOBOAUMOCTH C MOABMXKHOCTSIMU HOHOB.
JlnarpamMmma COCTOSIHUSI OJIHOKOMIIOHEHTHOH cucTeMbl. Paz0op amarpammsl ¢
npuMeHeHueM npasuia a3 ['nooca.

. UneanpHas pacTBOPUMOCTb TBEPABIX BEUIECTB B KUAKOCTU (ypaBHEHHUE
[penepa). Tepmudeckuii aHaIM3, KPUBBIE OXJIAKICHHS.

. luarpaMMbl  TUTABKOCTHM  JBYXKOMIIOHEHTHBIX CHCTEM C  YCTOMYHBBIMU
XUMHYECKUMHU COCIMHEHUSMU, IIABAIIUMUCST KOHTPYIHTHO.

. Bepaxkenue [uisi paBHOBECHOI'O CKadyka [OTEHIMaJa Ha TIPaHULE MeTalll —
pacTBop 3JeKkTpoauTa. Bogopoanas mkana 3J1eKTpOIHBIX TOTEHIIUAIOB.

0) Bompochbl 1151 OEHKHM 3HAHMA, YMEHUIl W HABBIKOB, C(POPMHUPOBAHHBIX Y

CTyACHTa 1Mo

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.
26.

rkomuerenuuu OITK-2:

. JlmarpaMMbl  MJIABKOCTH  JIBYXKOMIIOHCHTHBIX CHCTEM C  XHMHUYCCKUMHU
COCTMHEHUSIMH, MJIABSAIIUMUICS HHKOHTPYIHTO.

DneKkTpruyecKasi MPOBOJAUMOCTb PACTBOPOB CHIIBHBIX JIEKTPOJMTOB. 3aBUCUMOCTh
OT KOHIIEHTPALIUH.

JuarpaMmbl  pacTBOPUMOCTH  (TUTABKOCTH) JIBYXKOMITOHEHTHBIX CHCTEM C
OTPaHUYEHHON PACTBOPUMOCTHIO B TBEPIOM COCTOSIHHH.

Hcnonbs3oBanne CTaHAAPTHBIX TMOTEHLIUAIOB JUIsl ONPEICICHHUS HaIpaBiICHUs
XUMHUYECKUX M SJICKTPOXUMHUECKUX PEaKIIUM.

[TpaBwio ¢a3 I'u66ca. [lonsarue “daza”, “cocraBisromiee BEHIECTBO”, ““UHCIIO
KOMITOHEHTOB”, ““TepMOJMHAMHUYECKAS CTETICHb CBOOOIBI .

DneKTpuueckas MPOBOJUMOCTb PACTBOPOB. Y AeNbHas, MOJSPHAsI MPOBOIUMOCTb.
CBs13b 2JIEKTPUUYECKON TTPOBOJIUMOCTH C TIOJIBHIKHOCTSIMUA HOHOB.
TepMonuHaMuyeckue W TMPaKTUYECKUE KOHCTAHTHI paBHOBecus. CBS3b MEXKIY
HUMH.

BripaxkeHue paBHOBECHOTO MOTEHIMANA AJII OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
31eKTPOo10B. [IpuMepsI 31EKTPOI0B.

JlnarpaMmbl pacTBOPUMOCTH (TIABKOCTH) JIBYXKOMIIOHEHTHBIX CHCTEM C TMOJHON
pacTBOPUMOCTHIO B JKHUJIKOM U TIOJIHOM HEPacTBOPUMOCTBIO B TBEPAOM
COCTOSIHUSIX (C TIPOCTOM IBTEKTHKOM).

3aBUCHMOCTh DJIEKTPUYECKOW TMPOBOAMMOCTH OT KOHIEHTPAIMH: TpeaeabHas
MOJIIpHas POBOIUMOCTb.

BeiBog, ananms u uaTerpupoBanue ypasHeHus Kinaysuyca-KnaneiipoHna.
3aBUCHUMOCTh  DJIEKTPUYECKOW TMPOBOJUMOCTH OT TEMIEpPaTyphbl, MPUPOIBI
AJIEKTPOJIUTA U PACTBOPUTETIS.

TepMoanHaMu4YecKue M MPAKTUYECKUE KOHCTAHTHI PABHOBECHS.

JlmarpaMMmbl  pacTBOPUMOCTH  (TUTABKOCTH)  JIBYXKOMITOHEHTHBIX CHCTEM C
HEOIPaHUYEHHON paCTBOPUMOCTBIO B TBEPJIOM COCTOSIHUM.

B) Bompocel nisi oneHKM 3HAHMH, YMEHHHl M HaBBIKOB, COPMHMPOBAHHBIX Y

CTYy/JeHTa MO0

27

28

29

komnerenuuu IK-3:

. Kitaccudukanms rarbBaHUYECKUX JIEMEHTOB (XUMUYECKHE W KOHIIEHTPAIIMOHHBIC
3JIEMEHTHI C IEPEHOCOM U 6€3 MepeHoca).

.Ionstus  “dasza”, “cocraBisroniee BEMIECTBO, “UUCIO KOMIIOHEHTOB”,
“TepMOJMHAMUYecKas cTeneHb cBo0o b1, [IpaBuno ¢a3 ['nboca.

. NoHooOMeHHbIe 31eKTpoabl. CTEKISHHBIN AJIEKTPO/I.
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30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

BriBoa, ananu3 u nHTerpupoBanue ypasHeHnus Kinaysuyca - Knanelipona.
BripaxkeHne paBHOBECHOTO MOTEHUHANA ISl JIEKTPOAOB 2-ro poxaa. [Ipumepst
AJIEKTPO/IOB.

JluarpaMMbl  TUIABKOCTHM  JIByXKOMIIOHEHTHBIX CHCTEM C  XHMHYECKUMU
COEIMHEHUSIMH, IJIaBALIMMUCS KOHTPYIHTHO.

3aBUCHMOCTh DJIEKTPUYECKON IPOBOAMMOCTH OT KOHUEHTPALMH: MpeaeiabHas
MOJIIpHAs IPOBOJUMOCTb.

Brluucnenne cocraBa paBHOBECHOM CMeECH, CTENEHU IPEBpAlICHUs, BbIXOJA
MPOAYKTOB XUMHYECKON PEAKIIUU.

TepMoauHaMuueCKME W NPAKTUYECKUE KOHCTAHThl PABHOBECUS XUMHUYECKUX
peaKuuid.

3aBUCHUMOCTh  DJIEKTPUYECKOW MPOBOJAMMOCTH  CJAObIX  AJIEKTPOJIUTOB  OT
KOHIIEHTpaL1H.

MexaHu3M BO3HUKHOBEHMSI CKayka IOTEHLHWaaa W JIBOWHOIO 3JIEKTPUYECKOTO
CJIOSl Ha TPaHUILIE pa3zelia METAJUI — PaCTBOP JIEKTPOJIUTA.

Bnusinue TemmepaTypsl, JaBieHUS U JOOABKM WHEPTHBIX ra3oB Ha XUMHUYECKOE
paBHOBECHE.

BripaxkeHue paBHOBECHOrO MOTEHLMANAa i 3JeKTpoaoB [-ro pona. Ilpumepst
AJEKTPO/IOB.

K sK3amMeHy OMyCKarOTCs CTYACHTHI, BBHIIOJHHUBIINE BCE (POPMBI TEKYIIETO KOHTPOJIS.
IIpu cnade sKk3aMeHa, CTYIEHT IIOJIy4acT JBa BOIPOCa U3 NIEPEYHs, IPUBEACHHOIO BBILIE.
Bpems noaroToBku cTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - HE MeHee 40 MUH.

4. MeroanuecKkue MaTepUaJibl Ui OmpeesieHUs] MPOUeAypP OUEHUBAHHUS 3HAHUIA,
YMeHHI, HaBbIKOB MW (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTePU3YKIIMX ITAMbI
(hopMupoBanusi KOMIeTEeHIIH.

[IpomexxyTounast arTecTanus MO JUCHMUIUIMHE TPOBOAUTCS B COOTBETCTBUH C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2014. KC YKBU. ITopsimok mpoBeneHus 3a4€TOB U 9K3aMEHOB.
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