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1. PoJb JIUCHHMILIMHBI « DJIEKTPOXUMHUYECKHE TEXHOJIOIMH pa3/ieIeHUs H30TONOB» B (POPMHPOBAHUM KOMIIETEHIMI BHIYCKHUKA:

o al a K
DJIeMeHT ) Kox T ——— CocraBJsiiomue pe3yibTaToB ocsuoemm (1ecCKpHUNTOPHI
o0pa3oBaTebHOM KOMIeTeH M)
CeMecrp KOMIIETCHIIHH HaunmenoBanue KOMITETEHIINH
nporpamMMsl (IMCHHILIHHA, HaumeHoBaHHe MHHIUKATOPA
Kon unaukaropa Kox HaunMeHoBanue
npakruka, FHA) JOCTHKEHHSI
DNeKTpOXUMHUUYECKHE 3 BrnazeeT onbITOM HCIOIB30BAHUS
TEXHOJIOTUH (byHIaMEHTAIbHBIX 3aKOHOB B
pa3zeneHns H30TOTIOB obxacTi GpHU3NKH pa3IeineHus
U30TOMHBIX U MOJIEKYJIIPHBIX
JemoHCcTpHpyeT IK(Y)- 1.1.B1 . yIAp
cMecel ATl cCaMOCTOATENBHOTO
CHOCOOHOCTh
Cnocob6eH HCIoIb30BaTh KOMOMHHUPOBaHHS U CHHTE3a HOBBIX
HCTIONB30BaTh N
(byHIaMeHTalbHbIe uaeH, TROPYECKOTro
.. (dhyHIaMCHTaIbHBIC
3aKOHBI B 00bEME CaMOBBIPAKECHUS
3aKOHBI B 00s1acTH pu3uku
JIOCTaTOYHOM ISt A3ECHHS H3OTOMHBIX YMeeT  aHanM3UpPOBaTh  HOBEHIE
IK(Y)-1 CaMOCTOSTEILHOTO N.IIK(Y)-1.1 p N TEOPETUYECKUE MOJXO/bI u
MOJIEKYJISIPHBIX CMECEH .
KOMOMHHUPOBAHUS U HNPHUHLUNBEI AW3aliHa MaTepUasoB C
CUHTE3a HOBBIX Ul JUL CAMOCTOATEITLHOTO 3aJaHHBIMU CBOWCTBaMHU
’ KOMOWHHUPOBAHUSA U MK(Y)- 1.1.V1 >
TBOPYECKOTO . HCTIONB30BaTh
CUHTE3a HOBBIX HJEH,
CaMOBBIPaKEHUs BBICOKO3(D(DEKTHBHBIE TEXHOJIOTHH
TBOPYECKOTO
MOJIY4YECHHUS COBPEMEHHBIX
CaMOBBIPAKEHUS
HU30TOMNHBIX MaTEPHAJIOB
3HaeT OCHOBHBIE TEPMHHBI U
[K(Y)- 1.1.31 oIpeAeneHus pa3aenuTeNnbHbIX
IPOLIECCOB
Brnaneet criocoOHOCTBIO
MPUMEHSTH AITOPUTMBI, METO/IBI
pacu€ra U ONTUMHU3ALUU IPOLIECCOB
[K(Y)-2.1.B1 II0JIy4Y€HUS BBICOKOYHUCTHIX
1 BEIIECTB, epepadoTKH,
E€MOHCTpPHUPYET
CnocobeH co3aBath TPHPY YTHIN3AIAN U 00€3BPEKUBAHNUS
CIIOCOOHOCTD K pacuery
HOBBIE METOJIBI pacyeTa IPOMBIIIIEHHBIX OTX00B
TEPMOJANHAMHYECKHX,
COBPEMEHHBIX (PU3UUECKUX HIPOra30 1M HAMHHECKIX YMmeer  ompenenats  OCHOBHBIE
MK(Y)-2 YCTaHOBOK U YCTPOMUCTB, N.IIK(Y)-2.1 P T€pPMOANHAMHUYECKHE,
U KHHETUYECKUX
pa3pabaTbIBaTh METOABI U TUPOra30ANHAMHUYECKHE u
napameTpoB (PU3HUKO-
MEPCIEKTUBHbIE IK(Y) -2.1.V1 KUHETUYECKHUE rmapameTpel
XUMHYECKHX TPOLECCOB
TEXHOJIOTUHI COBPEMEHHBIX MIPOIIECCOB
UX ONITUMH3AINN o
pa3meneHrus  HM30TOINOB, TOHKOH
OYHCTKH U TIepepabOTKH BEIIECTB
3HaeT METOABI Pa3/IeICHUS KUIKUX
[K(VY)-2.1.31 W Ta30BBIX CMECEH, TEXHOJOTHI

nepepabOTKH,  YTWIM3AIMH |




DJIeMeHT
00pa3oBaTeIbHOMI
NPOrpaMMbl (AMCHMILIMHA,
npaktTuka, FHA)

Cemectp

CocrasJjsiiomme pe3yibTaTOB OCBOCHUSA (ZICCKPI/IIITOPLI

n Ka K K i o
Kou HAUKATOPBI T0CTHKCHHUA KOMIIETCHINU KOMl'leTeHl.lHH)
KOMIICTCHITHH HaunmeHoBanne KOMITETCHIINH
HaumeHoBaHue HHAMKATOpPA
Koa nnaunkaropa Kon HaunmenoBanue
JOCTHIKCHU A
00e3BpPEIKUBAHMS  TTPOMBIIIIICHHBIX
OTXO0JIOB
BrnaneeT onbIToM paboThI ¢
MaTeMaTHUYeCKHUMH MOJAEISIMU
MaccorepeHoca B Kackajgax 1
Criocoben cosnasath YCTaHOBKAX pa3IesIeHIs U30TOIOB
MaTeMaTUYECKUE U JeMoHCTpHUpYeT TIK(Y)- 3.1.B1
JUTS TIOUCKA ONTHMAaIbHBIX
(u3nIecKre MOICIH, TOTOBHOCTB K CO3JIaHHIO
KaCKaIHBIX CXEM H PEIICHHS
OTIHCHIBAIOIIIE TIPOIIECCHI MaTeMaTHIECKUX
. MIOCTABJICHHBIX Pa3/ICIUTEIbHBIX
U SIBIICHUS B MO/IeJIeH, OTTMCHIBAIOTITIX saxau
a3IeMUTEITHHBIX TIPOIIECCHI B
TIK(Y)-3 P N.IIK(Y)-3.1 P ‘YMeer npoBOAUTh MaTEMATUYECKOE
KacKa/iax, yCTaHOBKax pazenuTeIbHBIX
. MOJICIUPOBAaHME  IPOLIECCOB U
pasneneHus u TOHKOH Kacka/ax, Maa3MeHHBIX,
IK(Y)- 3.1.Y1 00BEKTOB Ha 0a3e CTaHAAPTHBIX
OYMCTKH BEIIECTB, Ja3epHBIX, MEMOPaHHBIX,
MaKeToB aBTOMATU3UPOBAHHOTO
nepepaboTKu U MOHOOOMEHHBIX .
MIPOEKTUPOBAHMSI U UCCIICIOBAHUIMA
00e3BpeKNBaHUS yCTaHOBKax
3HaeT MPUHIMNBI  MOCTPOCHHUS
MIPOMBIIIJIEHHBIX OTXO0B .
MaTeMaTHYeCKHUX Mojenen
TK(Y)- 3.1.31 A
pa3enuTeIbHBIX KacKaJioB,
croco0O0B WX MMPUMEHECHHS
Brnaneer ombiToM pacueTa U
ONTUMU3AINY COBPEMEHHBIX
(U3NIECKUX YCTAaHOBOK IS
a3JIeNICHIIS, aHAIN3a H
TIK(Y)- 4.1.B1 pasit ’
JemoHCcTpHupyeT nepepabOTKU BEIIECTB B HAYYHBIX,
CrocoOeH OICHHUTh
CIOCOOHOCTH K IKOJIOTHYECKUX U TTPOMBIIIIIEHHBIX
TIEPCIICKTHUBBI Pa3BUTHUS
. MIPUMEHEHHUIO LEJSIX C MPUMEHEHUEM MTaKEeTOB
SIIEPHON OTpaciiu,
. COBPEMEHHBIX MPUKJIATHBIX TIPOTpaMM
TIK(Y)-4 HCTIOIB30BATD CC JIOCTHKEHUH B 001acTh ‘YMeeT npoBOJIUTh HCCIIEIOBAHUS B
COBPEMEHHBIC WLIIK(Y) -4.1 POBOA A
pa3aenuTeNbHbIX, obnmacTu pasfeneHus JKUIKUX H
JIOCTHKEHMSI K TIEPEIOBBIC .
JIa3epHBIX, MIa3MEHHBIX, ra3oBBIX  CMECeH,  MOJyYCHHS
TEXHOJIOTMU B HAYYHO- M[K(Y)-4.1.V1
YCTaHOBOK B PEIICHUH BBICOKOUHUCTBIX BEIIECTB,
HCCIIeI0BATENIbCKUX
aGoTax TEXHOJIOTHUECKHX 3aja4 HU30TOIMHO-MOAUDUITUPOBAHHBIX
p ATL MaTepHajIOB
3HaeT  cmnocoObl  TIPUMECHEHUS
a3JICTUTEIHHBIX Ja3ePHBIX
MK(Y)- 4.1.31 pasit g PHDIX,

IJ1a3MEHHBIX YCTAHOBOK B PELICHUU
TexHoJiorndeckux 3amad ST




2. Iloka3zateiu u METO/JAbI OLICHUBAHUA

Il1anupyeMble pe3y1bTAThI 00yUeHHs 0 AHCHUILIHHE Koa unaukartopa
JAOCTHKCHU S
o HaunmeHoBanue pa3aeaa MeTtoabt OLCHUBAHUS
KOHTPOJIMpYyeMoi
Kon HaumenoBanue JHCHUILIHHBI (0L eHOYHBIE MEPONIPHUATHS)
KOMIEeTeHUHH (MM ee
YacTH)
IIpuMeHATH 3HaHUS O TEXHOJIOTUYECKUX Mpoleccax pa3feieHUs
B IPAKTUYECKOH NeATETHHOCTH B OOJIACTH AIEKTPOXUMUUECKUX
. MeToas! 31EKTPOXUMHIECKOTO 9K3aMeH, YKCIEePTHAs OLIEHKa
P 1 TEXHOJIOTHH pa3ieIeHNs H30TOIIOB H HOHOB ¢ OJIM3KUMHU N.IIK(Y)-1.1
. pa3fencHus U OYUCTKHU BELIECTB mpenojgaBaTenst
CBOHCTBaMH, TIPH Pa3pabOTKE CXEM M IPOBEICHUN PacyeTOB
PESKUMOB pabOTHI pa3eIUTEIBHOI0 000pyIOBaHHS.
IIpoBoauTE pacyEThI TEPMOTMHAMUYECKHX TAPAMETPOB
PII2 pa3IeNUTENbHBIX IPOLIECCOB, CENEKTUBHBIX CBONCTB N.IIK(Y)-2.1 MeTo1bl 3JEKTPOXUMHUYECKOTO 9K3aMEH, HKCIIEPTHAs OLIEHKA
HNOHOOOMEHHOTO MaTepHaa, NCIOJB30BaTh KPUTEPHX OI00MS N.IIK(Y)-3.1 pa3fencHus U OYUCTKHU BELIECTB mpenojgaBaTenst
IS MEDKCHEPHBIX pacyéToB MacCOOOMEHHBIX TTPOIIECCOB.
JleMOHCTPHPOBaTh HaBBIKH PEIICHHS IPOOIEMHBIX 3313
P13 COBEPIIIEHCTBOBAHMS pa3AeIUTENbHBIX TexHouoruil. [IpoBoauts PLITK(Y)-4.1 Crioco6b1 opraHu3aum 9K3aMeH, YKCIepTHAs OLIeHKa
Hay4HbIE HCCJICOBAaHU, UX IUIAHUPOBAHNE U aHAIIU3 ’ ' HPOIIECCOB pa3/ieiIeHUsI IpernoaBaTenst
pe3yIbTATOB.

3. IIIxajaa oneHMBAHHUA
IMopsimok opraHW3anMy OLEHUBAHHUS PE3yJbTATOB OOY4YEHWS B YHHMBEPCUTETE PEIIaMEHTHUPYETCS OTACIBHBIM JIOKAJbHBIM HOPMAaTHUBHBIM akTOM — «CHCTeMa OIIeHMBaHUSA
pe3ynbTatoB o0ydeHust B ToMCKOM moJMTeXHHYeCKOM yHHUBepcutere (CucreMa oueHHMBaHMA)» (B AeHCTBYyromeW pemakiuu). Mcmosnb3yercss OaulbHO-pEHTHHIOBas cucremMa
OIICHUBAHUS pe3yIbTaTOB OOy4deHWs. MToroBas oleHKa (TpamuIMOHHAS W JHUTEpHAas) MO BHAaM Y4eOHOH nmestenpHOoCcTH (m3ydenue mucimmind, YHUPC, HUPC, kypcoBoe
MIPOEKTUPOBAHKE, IIPAKTUKH) ONPEEISIETCS] CyMMOH OaiIoB MO pe3yibTaTaM TEKYIIETro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu (MTOroBasi pEMTHHIoBas OlleHKa - MakcumyMm 100
0aJIoB).

PacnpeneneHne OCHOBHBIX U JOTIOJHHUTEIBHBIX OAJIOB 32 OIIEHOYHBIC MEPONIPHATHS TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAI[H YCTaHABINBACTCA KaJICHIAPHBIM PEHTHHT-
IJIAHOM JMCLUIIIUHBL.

PeKOMeH}IyCMaﬂ mIKaJjaa ajsi OTACIBbHBIX OIICHOYHBIX MepOHpHﬂTHﬁ BXOJHOT'O M TCKYHIETO KOHTPOJISA

% BBITIOJTHEHUSI CooTBeTcTBHE
. Onpenesenne oeHKH
3agaHus TPAJAMIMOHHOI OLIEHKe

90%+100% «OTIIIHO» OTiM4HOE TOHNMaHKE TIPeAMeTa, BCECTOPOHHNE 3HAHMS, OTINYHBIC YMEHUS U BJIaJICHUE ONBITOM IPAaKTHUECKOW AEATENbHOCTH,
HE00X0IUMBIC Pe3yabTaThl 00ydeHHUsT CHOPMUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJUIOB, OJU3KHM K MAKCUMAJIEHOMY

70% - 89% «Xoporoy» JlocTaTo4HO MOTHOE TIOHUMAaHUE TIPEAMETa, XOPOIITHe 3HAHMSI, YMEHHSI U OTIBIT MPAKTUIECKOHN JAeITeTbHOCTH, HEOOXOAMMbIE
pe3ynbTaThl 00y4eHus cHopMHUPOBAHBI, KAYECTBO HU OHOTO U3 HUX HE OIIEHEHO MHHUMAIBLHBIM KOJIHYECTBOM OalsIoB

55% - 69% «Y 1OBIL» [IpuemiemMoe moHNMaHKE PEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS H OIBIT MPAKTUIECKOH NesITeIbHOCTH, HEOOXO0IUMBIE
pe3ynabTaThl 00yYeHHS C(OPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MHHUMAJBHBIM KOJHYECTBOM OAJIJIOB




0% - 54%

| «Heynosin.»

PesynpraTel 00y4ueHNs] HE COOTBETCTBYIOT MHHHMAIBHO JOCTATOUHBIM TPEOOBAHUSIM

[IIxana 111 OEHOYHBIX MEPONIPUATUN FK3aMEHA

% BBINOJIHEHHS CooTBeTcTBHE
. IK3aMeH, .
3aJaHMii a1 TPaMIMOHHO OmnpenesieHne oleHKN
IK3aMeHa OlIeHKeE
90%+100% 18+20 «OTIMIHO» OtianyHOE TOHMMAaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIMYHBIC YMEHUS 1 BJIaICHUE ONBITOM MPAKTHYECKOH AEATEIPHOCTH,
HEOOXOAMMBIE PE3yNIbTAaThl 00y4eHHs ChOPMUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM 0aJuIoB, OJIM3KMM K MAKCHMAJIEHOMY
70% - 89% 14+17 «Xopomo» JlocTaTO4HO MOJTHOE MOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHS H OIBIT IPAKTHUECKOH AEATEIbHOCTH, HEOOXOANMBIE
pe3yabTaThl 00yueHHs CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MHHUMAJIBHBIM KOJIMYECTBOM 0aJLIOB
55% - 69% 11+13 «Y IOBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBIETBOPUTEILHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMbIC
[pE3yNIbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIIOB
0% - 54% 0+10 «HeynoBin.» PesynbTathl 00yueHuUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM
4. IlepeuyeHb THNOBBIX 33IaHMI

OueHoYHbIE MEPOTPUSATHS IIpuMepbI THNIOBBIX KOHTPOJILHBIX 3a1aHUI
1. TectupoBanue Bompocsr:
1. Kax 3aBucut 3ppeKkTUBHBINA K03 GHUIUCHT pa3/iesIeHHs] H30TOIOB BOAOPOa OT COAEPKAHMUS apoB BOJBI B ra3ax,
OTXOJISIIIUX U3 IIEKTPOIN3EPA, MPUBECTH hopMyITy.
2. CpaBHHUTeJbHas XapaKTEPUCTHKA METOI0B NMPOMBIIUICHHOTO IPON3BO/ICTBA H30TOIIOB.
3. KomOuHMpOBaHHbIE CXEMbI KOHLIICHTPUPOBAHUSI.
U T.IL
2. [pesenranus [To TemaTnke HanMCaHHBIX pedepaToB.
3. Pedepar Temaruka pedeparos:
1. Koadduumentsr audpdysun u camonuddysun B pacTBopax.
2. Dddekr penakcalliOHHOTO TOPMOKEHUS B DJIEKTPOIUTAX
3. DOddexr Buna
4. AOGconroTHas CKOPOCTh IBHKECHUS HOHA
5. KoadoumueHTt akTHBHOCTH KOMIIOHEHTOB PacTBOpa
6. Ywucno nepeHoca nona, meros ['urropda
7. IlpenenbHas MONSpHAs ANEKTPHUECKAs IPOBOJIUMOCTD
8. KoHcTaHTa CKOPOCTH peaki U30TOMHOTO OOMEHa.
U T.IL
4. Konrponbnas pabora 1 3aJaHus ¢ HCXOAHBIMH JaHHBIMH COTJIIACHO BHIOPAHHOTO BapHaHTa!
1. TIpwm anekrposmse pactBopa AgNO; Ha karoze Beigenuioch 0,201 T cepedpa, yosuts AgNO3 B KaTOAHOM
npocrpanctie coctauia 0,982.103 monb. Onpeenure uncia neperoca t-u t s HUTpaTa cepedpa.
2. Hnsa 0,1 M pacteopa KCI BeIHCINTE CPeTHIOI HOHHYIO MOJISUTBHOCTH, AKTUBHOCTD, OOIIYI0 aKTUBHOCTH
snektponuta U akTuBHOCcTH HOHOB K* 1 Cl” ipm 298 K.
3. BwIYHCANTH CTENEHb JUCCOIMALINHN YKCYCHOW KUCIOTHI M KOHIeHTparwio nonoB H+ B 0,09 M pactBope, eciu




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

Ka(CH;COOH) = 1,85-1075.

T I
5. KonrponbHas padora 2 3aJaHus ¢ HCXOAHBIMH JaHHBIMH COTJIACHO BHIOPAHHOTO BapHaHTa!
1. Paccuurars cpegHenonHslii ko3 ¢uuuent akrusHocty B 0,025 m pactBope KCI.
2. VYaenwHas aneKkTpuyeckas mpoBoauMocTs 15 % pactBopa H,SO4 npuBesnena B tabaune 1. Paccuuraiite
9KBUBAJIEHTHYIO 3JICKTPUYECKYIO IPOBOAUMOCTh PACTBOPA, KOHCTAHTY AUCCOLUALMU KUCIOTH U pH pacTBOpa.
3. DOKBUBJICHTHBIE JIICKTPHUECKHE TIPOBOJUMOCTH OecKoHeuHO pazbasieHHbIX pacTBopoB KCl, KNOs;, u AgNO3 npu
25°C paBHBI COOTBETCTBEHHO 149.9, 145.0 1 133.4 Om 'cm*Monp!. KakoBa SKBHBaJIECHTHAS JIEKTPHYECKAS
MIPOBOIMMOCTH OecKOHEeuHO pa3baBieHHoro pactBopa AgCl mpu 3Toi Temmnepatype?
U T.IL
6. 3amuTa 1abopaTopHON pabOTHI Bompocsr:
1. 3anmmmure ypaBHEHHE KHHETHKH MPOLECCa 3aMEIIECHNS HOHHBIX U H30TOIHBIX (DOPM MPH 3JIEKTPOMUTPALHH.
2. Kak ompenensercss 0qHOKPATHBIH KOI(GOHUIUCHT pa3iesIeHHs IIPH IEKTPOMUTPALNH, IPUBEANTE POPMYITY.
3. 3ammmmure GopMyIy IS OIpeeNICHNs TTOABH)KHOCTH HOHOB.
4. 3anumure GopMyITy Ul ONpeAeieHHs YAIbHON 3JIeKTPOIPOBOIHOCTH, KaK (DYHKIIMU OT CTETICHH 3aMEIICHHS.
5. Kakum o6pazom HaxoauTcs paboTa, 3aTpadyeHHas Ha KaXKIbIi 3aMeIEHHBIA MT-3KB MOHOB.
6. 3anmumKTe OCHOBHBIC 3aBUCUMOCTH, ONMCHIBAIOLINE 3JIEKTPOXUMHUIECKHUI POLIECC 3aMELIeHHsI 30HbI, 000TaIEHHOM
10 JIETKOMY HM30TOITy, 30HOW, 00eAHEHHOW (paKIMK 110 BHIAEISIEMOMY KOMIIOHEHTY.
U T.I
7. OK3aMeH OK3aMeHAIMOHHBIN OMJIET COAEPIKHUT 2 TEOPETUUECKHUX BOIIPOCA U OIHY 3a/1a4y.
5. Meroauyeckue yKazaHusi 10 NpoLeAype OLeHMBAHUS
OueHoYHbIEe MEPONPHUATHS IIpouenypa nposeeHusi OLEHOYHOT0 MEPONPUATHS M HEOOXOAMMbIe METOTHYECKHE YKAZAHHS
1. TectupoBanue 50 MUHYT B 3JIEKTPOHHOM Kypce
2. [pesenranus 110 TeMaM, BHIHECCHHBIM Ha CAMOCTOSITEIbHYIO IPOPaOOTKY
3. Pedepar IIMCBMEHHO B COOTBETCTBHH ¢ TpeboBanmsamu TIIY ¢ oGcyxaeHHeM B rpyIime Ha (opyMe JIEKTPOHHOTO Kypca
4. KonrponbHas padbora ITMCBMEHHO, C OTBETAMH Ha JOTOJIHUTEIBHBIE BOIIPOCHI
5. 3ammTa 1abopaTopHoi paboThI YCTHBIH OIIPOC IS TOJTyYEHHsI IOIyCcKa K paboTe, caada padoThl B peXKUMeE IK3aMeHa
6. OK3aMeH YCTHO, OTBETHI HAa BOIPOCHI 3K3aMEHALMOHHOT0 OMIeTa, 3KCIIepTHAS OLIEHKA ITPenojaBaTellsl.




