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1. Poab gucuumjianHbl «XuMus 2» B (JOPMHUPOBAHUN KOMIIETEHI[HIi BHIMTYCKHUKA:

NHaukaTopsl 10CTHKEHUS] KOMIIeTeHM I

CocrasJsioniue pe3y/1bTaTOB 0CBOeHH (JeCKPUITOPbI KOMIETEHIUH)

Koa xomnereHmun HaumenoBanue e ety
HaumenoBanue
ROMUCTCHITHH Koa muaukaTopa MHIUKATOpa Kon
JOCTHKCHUA
BJIa,HeeT OIIBITOM NPUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK U
YK(Y)-1.1B1 | maTeMaTH4ecKuUX METOIOB U MOJENEH [T PEIICHUS 33124
TCOPECTUYCCKOI'0 U MPUKIIAJTHOTO XapaKTepa
AHanu3upyer 3aaauy,
N.YK(Y)-1.1 BBLIENSA €€ 0A30BbIE VK(Y)-1.1Y1 | YMeeT pemars 3a1a44 TEOPETHYECKOTO H MPUKIIAHOTO
Cnocoben COCTABJISIOIINE XapakTepa
OCYILLECTBIIATH 3HaeT 3aKOHbI €CTECTBEHHBIX HAyK U MaTeMaTHUECKHE METO/IbI
TIOUCK, . VK(V)-1.131 | Teopernueckoro xapakrepa
KPUTHUYCCKUHN
aHaJIn3 U CHHTE3
YK(Y)-1 uHpopManuy, OcyILEecTBISET MOUCK, Bnageer penpoayKTUBHBIMM METOJaMU MO3HABATEIbHOU
TNPUMCHSATb BBIJICISIET U YK(VY)-1.2B1 | mesTeNbHOCTH U MBICIUTENEHBIMHU ONICPALlUsIMH ISl PEILCHUS
CHCTEMHBIN 1oaxon PaHXUPYET 3a4a4 €CTCCTBCHHOHAaYYHbIX JUCHUIUINH
AL peNIeHUs “HPOPMALIHIO HA
[IOCTaBJIEHHBIX MLYK(Y)L.2 OCHOBE CHCTEMHOLO YmeeT 060011aTh YCBOsIEMbIE 3HAHUSI €CTECTBEHHBIX HAYK
. T4 KaTeropusaMu CUCTEMHOI'O aHaJIM3a U IoJAxo/J1a u
3aja4 TI0IX0/1a ¥ METOZIOB YK(Y)-12V1 p AxXon
HO3HAHHS JUIA MBICJINTEJIbHBIMHU OIIEPALUSAMH aHAJIN3a, CUHTE3a, CPABHEHUS U
pelIeHns 3a1a4 110 OLCHKH
Pa3INYHBIM THIIAM 3HaeT penpoayKTUBHBIE METO/IbI TTO3HABATEIHHON
3aMpOCOB YK(¥)-1.231 JIEATENBHOCTH, IPU3HAKH CUCTEMHOIO [TOAX0a U CUCTEMHOIO
aHaJin3a
CnocobeH .
BriazieeT onBITOM IIAHUPOBAHHUS U TIPOBEICHUS XUMUIECKIX UCCIENOBAHUN B
HCHOJIb30BATH OIK(Y)-1.4B2 00J1aCTH TEPMOIMHAMHKH, KHHETHKH, 3JIEKTPOXUMHUHM, XUMUU PaCTBOPOB, aHAIIN32
0a30BBIC 3HAHMS 1 00001ICHHS IKCIIEPUMEHTANIBHBIX JJAHHBIX, BBISIBICHHS 3aKOHOMEPHOCTEHT
€CTeCTBEHHOHAYYHBIX HPOTEKAHMsT XMMHYECKHX TPOLIECCOB
JVICIUTIIAH B
npogecCHOHATBHOM VMeET OnpeIeNsTh TEPMOAMHAMAIECKAE U KHHETHYECKHE TTAPAMETPHI
JIESATENIbHOCTH, JleMoHCTpHpYeT IOHUMaHe OTTK(Y)-1.4Y2 XUMHUYECKHUX MPOLECCOB, TPOBOAUTD PACUEThl KOJUYECTBEHHBIX XapaKTEPUCTUK
OIIK(Y)-1 TIPUMEHSTH METOJBI M.OTIK(Y)-1.4. ﬁ";‘ﬁ:ﬁiﬁ:";:ﬁ;::;‘;% n ' PACTBOPOB HEINEKTPOJIUTOB M HIEKTPOIUTOB, BBISBIATH 3aKOHOMEPHOCTH
MATEMATHYECKOTO 3:{)1(0}151 oo MPOTEKAHUS XMMHYECKIX PEAKIIMI
aHanm3a u
MOJICTTUPOBAHHUS,
TEOPETUICCKOTOo 1 OTIK(Y)-1.432 3HaeT OCHOBHBIE MOHSTHS U 3aKOHBI XHMUYECKOM TEPMOJAMHAMHUKH, KUHETHKH,
SKCHCPUMCHTATILHOTO ’ 3JICKTPOXHUMHUHU U IIPOIECCOB, NMPOTECKAOIIUX B pacCTBOpax

HUCCIICIOBaHUA




IToxa3zarenu u METOAbI OICHUBAHUSA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE Koa unaukartopa HaumenoBanue pasaena MeToabI OLlEeHHBAHHS
Kon HauMeHoBanune JAOCTHKCHU S JAUCHHUILTHHBI (oueﬂoqﬂue Meporlpmnml)
KOHTpOJIl/[pyeMOﬁ
KOMIEeTeHUHH (MM ee
YacTH)
P 1 [IpuMeHATh 3HaHUSI OCHOBHBIX IOHATUM, TEOPUH U 1. 3akoHOMepHOCTH [IucebmenHast npoBepovHast
3aKOHOB XUMUYECKOW TEPMOJIUHAMUKHN U KUHETUKH, LYK(Y)-1.1 XUMHYECKUX PEaKIUi paboTa Ha MPaKTUIECKOM
YUYEHUsI O PaCTBOpPAX U DIIEKTPOXUMHUUYECKUX N.YK(Y)-1.2 2. DNEKTPOXUMHUYECKHE 3aHATUH.
CHCTEeMaXx ISl OMUCAHUS XUMUYECKUX MTPOIECCOB. W.OIIK(Y)-1.4 IPOIIECCHI Bamura 1M/I3.
3. XuMmusi pacCTBOpPOB TecTupoBaHue — HE3AaBUCUMBII
koHTposb [TOKO
P2 | BolmonHsATh pacu€Thl TEPMOJUHAMUYECKUX (DYHKIIUH 1. 3akoHOMepHOCTH [IuceMenHas nposepouHas
U KMHETUYECKUX MapaMETPOB XMMUUYECKUX PEaKUUi, LYK(Y)-1.1 XAMHYECKUX PEaAKIUN paboTa Ha MPaAKTUYECKOM
CBOWCTB pacTBOpoB " XapakKTEepUCTHUK | U.YK(V)-1.2 2. DIEKTPOXUMHUYECKHE 3aHATHU.
IEKTPOXUMUYECKUX CHCTEM. W.OIIK(Y)-1.4 IPOIIECCHI Bamura UJ13.
3. XuMmusi pacCTBOpPOB TecTupoBaHue — HE3AaBUCUMBII
koHTposb [TOKO
P13 | Mcnonk30BaTh METO/IbI TUNIAHUPOBAHHUS U MTPOBEACHUS 1. 3akoHOMEpHOCTH 3amura oT4eTa 1o
XUMHYECKOI0 DJKCIEPUMEHTa [UISI YCTAHOBJICHUSA XAMHYECKUX PEAKIUN nabopaTopHoU pabdore.
3aKOHOMEPHOCTEU NPOTCKAaHUA xumMnueckux | M.OIK(Y)-1.4 2. SHeKTpOXHMI/IquKI/Ie
IIPOLIECCOB, OIPEAEIICHUS UX KadYeCTBEHHBIX U IIPOLIECCHI
KOJIMYECTBEHHBIX XapPaKTEPUCTUK 3. XuMHs pacTBOpPOB

3.

HIxaJja oneHUBaAHUA

ITopsimoxk opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETIAMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMSI Pe3yJIbTaTOB 00y4deHHs] B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema oneHUBaHuUs)» (B ACHCTBYIOLIEH pegaKium).
Hcnonb3yercst OanibHO-PEHTHHIOBass CHCTEMa OIICHWBAaHUS pe3ynbTaToB oOyueHus. MToroBas oleHKa (TpaAMLIMOHHAs M JIUTEpHas) MO BHUAAM
yueOHor nestenpbHOCTH (M3ydenue auctuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHWE, MPAKTHKH) OMPESIsIeTCs CyMMOW OaioB IO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTaluy (UTOroBas peiTHHToBast olieHKa - MakcuMyM 100 GaioB).



PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0amnoB 3a OIICHOYHBIC MCEPONPHUATUA TCEKYLIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mIKaJjia Jjsd OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE
o Onpene.ﬂemle OICHKH
3aJaHUusA TPAaAHUHNOHHOH OLICHKE

90%+100% «OTINYHOY OTnuyHOE MOHUMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BJIaJIEHUE OTBITOM MPAKTHUECKOHN AeATeIbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(hOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJUYCCTBOM 0AJIIOB, OJIM3KUM K MAKCHMATBHOMY

70% - 89% «Xopomo» JlocTaTouHo MOJTHOE TIOHUMAaHHUE MPEeIMETa, XOPOIIUe 3HAHUS, YMEHUS U OTBIT IPAKTUIECKOH NeATeTbHOCTH, HEOOXOJMMEIE Pe3yIbTaThl
00yueHMs c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJILHBIM KOJIUYECTBOM OaJlyioB

55% - 69% «Y 10BI.» [IpuemireMoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIBEHBIC 3HAHHS, YMEHIS H OTIBIT MIPAKTUIECKOH NesATeTbHOCTH, HEOOXOAMMEIEC PE3YIIbTAThI

06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM OaoB

0% - 54%

«Heynosu.»

PeSyHLTaTI)I 06yqu1/151 HC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I§IM

[IIxana 1 OLEHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
. o Onpenenenue oLeHKH
3aJaHUU 3K3aMCHa oan TPAAUIMOHHOU OLICHKE
90%+100% 18 +20 «OTIUIHO» OTyIn4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0ajuIoB, OM3KUM K MAaKCUMAJILHOMY
70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE MOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKO# e TeIbHOCTH, HEOOX0IMMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM OalIOB
55% - 69% 11+13 «Y 1OBIL.» [Mpuemnemoe MOHUMaHNE NTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIbHOCTH, HE0O0XO0IMMbIE
[pe3yJbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHHMAIIbHBIM KOJIMYECTBOM OaIlIIOB
0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHUs] He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHUSIM
IMxana JJIs1 OICHOYHBIX MCPOHpI/IHTI/Iﬁ 1 UTOTOBOM OLICHKH I10 JUCHUIIIIUHE
Crenensn
Cq)OpMHpOBaHHOCTl/l Bania COOTBeTC:l:BPle Onpeueneﬂue OleHKH
pe3y/bTaToB TPAAULHMOHHOI OLleHKe
00y4eHust
90% + 100% | 90+ 100 «OTIMYHO» OT1iauyHOE IOHMMaHHKE TIPEeMEeTa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIE YMEHUS 1 BJI/ICHUE ONBITOM MPAKTHYECKOH AeATeIbHOCTH,
HEoOXOAMMBIE PE3yNIbTAaThl 00yUeHHs cPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0alioB, OIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHe 3HAHUS, YMEHHUS H OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AMMBbIe
pe3ynbTaTel 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIHYECTBOM OajlIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemiemoe MoOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIGHBIC 3HAHHS, YMEHUS U OIIBIT IPAKTUIECKOH AeITENbHOCTH, HEOOXO0ANMBIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHbI, KAYECTBO HEKOTOPBIX M3 HUX OLEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB




55% + 100% 55+100 «3auTeHo»

Pe3ynpTaThl 00y4eHHUs] COOTBETCTBYIOT MHHIMAIBHO JIOCTATOUHBIM TPEOOBAHMUSIM

0% + 54% 0+54 «Heymosi.y/
«He 3auTeHo»

PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAIBHO OCTATOYHBIM TPEOOBAHUSIM

4. IlepedeHb THUMOBBIX 3aaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

1| IlucbmenHas mpoBepoyHas
pa0oTa Ha IPAKTUYECKOM
3aHATUU

3amaHusi.

3amanue 1.

Ecnu miacTHHKY W3 YHCTOrO IMHKA OMYCTHTh B pa30aBIEHHYIO KHMCJIOTY, TO HayaBIIEecs BBIIEIECHHE BOIOPOJAA BCKOPE
no4tu npekpaiaercs. OQHAKO, MPU HPUKOCHOBEHWH K IMHKY MEIHOW MAaNOYKOH M3 TOCHeIHeld HadyMHaeTcs OypHOe
BbIJIeNICHHE BOIOpoa. [laliTe 00bSICHEHUE MPOUCXOISIIEMY .

YK(V)-1. 1B1, YK(V)-1.1 V1, YK(V¥)-1.2 B1, YK(V)-1. 2Y1

3aganue 2. DIEKTPOIU3 BOJHOTO pacTBopa xyopuaa Hukens (I1) B anexTponusepe ¢ MHEPTHBIM aHOIOM IIPOBOAMIN 5 9 MPH
cune Toka 20 A, BbIXOA MO TOKYy cocTaBHn 95%. 3amummnTte cxemy oanekrponusa. OrmpenennTe. KOJIUYECTBO
MU3pacxoJ0BaHHOTO 3MekTpuuectBa (Ki); Maccy BemiecTBa, BhIIEIUBIIETOCs Ha KaToe (T).

YK(Y)-1. 1B1, YK(V)-1. 131, OIIK(Y)-1.432 /OIIK(Y)-2.432

3aganue 3.

Hanwummre ypaBHEHUS 3JIEKTPOXUMHUYIECKON KOPPO3UH XpOMa C KUCIOPOAHON aemnoisapu3anueil. KakoB KOHEUHBIN MPOAYKT
oKHucIeHus xpoma? Hanmumure ypaBHEHHS BCeX MPOUCXOAAIINX TporeccoB. CrenaiiTe BBIBOJ BO3MOKHOCTH KOPPO3HOHHOTO
mporecca? OTBeT 00OCHYHTE.

YK(¥)-1.1 V1, YK(¥)-1. 2V1, YK(V¥)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

2, 3ammura oT4yera 1o
nabopaTopHoii paborTe.

Bomnpocsr:

1. Peakmus: A(r) + 2B(r) = 2C(r) sBasercs npoctoii. Kakoii rpaduk 0TpakaeT 3aBUCHMOCTh CKOPOCTH 3TOi PeaKiuy OT
KOHIICHTpalliy BemecTBa A u BemectBa B? O0bsicHUTE CBOM BBIOOP. Hammimmte knHeTHYECKOE YpaBHEHHE ATOH PEaKIIHH.
Yemy paBeH oOMmHil TOPSIOK pPEAKITHN?

)] 2) 3) 4)

2. Kakas aHeprusi Ha3pIBaeTCsl SHepruei aktupanun? Kak oHa BIHMsSET Ha CKOPOCTh XUMHYECKOH peakiuu? 3aBHCHT JIM OHA
oT Temmepatypsl? Kakoil BEIBOJ MOYKHO CAENATh O XMMUYECKOH PeaKkny, paCCUUTAaB JJIs Hee DHEPTUIO aKTHBALINHU?

3. Kakum 06pa3oM yCTpOMCTBO TEPMOCTATa, MCIIOJIB3YEMOro B JabopaTOpHOil paboTe, BIMSIECT HA BEIHMYHHY IOTPEITHOCTH B




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

pacdere SHEPTUH AKTUBALUH?

KonTtponbHbIe BOIIPOCH! pa3MeIieHbl B yueOHoM rmocobun: JIabopaTopHbIid IPaKTUKYM O 00LIel 1
Heopranuueckor xumuu: yaeonoe nocooue / H. @. Cracse, A. A. [lnakuakun, E. M. Kuaszesa;
HarmonanwHslii nccnenoBarensckuii Tomckuil monmurexandeckuii yauepeuteT (TITY). — 3-e uzn.,
niepepad. u gomn. —Tomck: Uzn-Bo TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obparienus: 11.03.2018). — Pexum
noctyna: u3 koprnopatuBHoit cetu TIIY .- TeKCT: 37eKTpOHHBIN.

| 3amura UI3.

Bompockr:

1. OObscHUTE, TMOYEeMY KOHIICHTPALUS PEarcHTOB M KaTalM3aTOp HE BIMSAIOT HAa 3HAYCHHWE KOHCTAHTHI PABHOBECHS?
PaccunraiiTe paBHOBECHYIO KOHIIEHTpAINIO Bojopona B peakuuu 2HI(T) <> H2(r) + 12(r), ecnu HadadpHAs KOHIEHTPAIHS
omoBogopoxa coctasisiia 0,55 MoJb/1, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anummuTe OCHOBHBIC CTAAWH PACTBOPCHHS TBEPIBIX BEIICCTB, KAKIMH TEILUIOBHIMHU 3(PQeKTaMi OHU COMPOBOMKTAIOTCS.
IIpu pactBopenuu 10 r rugpokcuna HaTpus B 250 Mi1 Bozbl TeMreparypa nosbicuiachk Ha 9,7 K. PaccunTaiiTe SHTaIBINIO
PACTBOPEHUS] THAPOKCHIA HATPUS, IMPUHUMAs YACIbHYIO TEIUIOEMKOCTh PACTBOpA PABHOM yIEIbHOW TEIUIOEMKOCTH BOJIBI
4,18 Ix/(r-K).

3. Beranciure TemMneparypbl KpUCTaTH3ALMK U KUIIEHHUST pacTBopa, coaepikaiero 3,4 r xyiopuna 6apus B 100 T Boabl, eciiu
KaXyIasi CTCIeHb KPUCTAJUTM3AIMHI COJIM B pacTBOpe coctarisieT 75 %.

4. Kakuie 13 MepevyrcIeHHBIX XapaKTePUCTHK: TeMIIepaTypa, SHTPOIHs, Macca, INIOTHOCTh, CBOOOIHAS YJHEPTHS, BHYTPEHHSIS
SHEPIHs, TEIUIOTa SIBIIIOTCS (QYHKIMAMH COCTOSHHSA, a Kakue — MapaMeTpaMH COCTOSHHUS CHCTeMbl. Ha pucyHke
MIPECTaBIICHEI SHEPTETUIECKHE TUAarPaMMEI IIPOIECCOB OKUCICHUS YTIepo/ia u a30Ta:

= &
NO C+0;

E; 1‘— E4 —{

| |

AE| 90,37 kIx AE} 393,5 KX
| |
| |
VaNz + 120, 1 ! CO;

E1 — Ez e —

> st
Xop peakumu Xopa peakunu

Kaxkoii u3 mporieccoB sSBISETCS SK30TEPMHUECKUM, a Kakoi — sHmoTepMudeckum? OTBeT mosicHuTe. PaccunTaiite 00beMbl
peareHToB | MPOAYKTOB YHIOTEPMHIECKOTO IIPOLIECCa, €CIIN B PE3Yy/IbTaTe €ro MPOTEeKaHuUs MOTIoTIiIoch 125 xJ[x Tema.

5. Ilpusenens! TpaguKH 3aBUCHMOCTEH KOHCTAHTHI DABHOBECHS OT TEMIIEPATyphl Ul OK30TEPMUUECKHX U
SHAOTEPMHUYECKUX PEAKLIUM:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

OOBsICHUTE TOTyYCHHBIE 3aBUCHMOCTH.
Koncranra paBHoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHbIE KOHLEHTpAaLUU BOXOPOAA U
ammmuaka paBHeI 0,2 u 0,08 Monp/n. Beraucnnre HavaabHBIC KOHIICHTPALUH a30Ta U BOJOPOJA.

COopHHEK 325124 1 yIpaXHEHUH 10 o01ielt xumuu: yaebHoe mocobue [Inekrponusiit pecype] / E. b. l'omymkosa [u ap.]. —
1-e uzn.. — 1 kommbrotepHsiii ¢aiin (pdf; 1.5 MB). — Tomck: 2016. — 3arnaBue ¢ s5kpana. — J[ocTym U3 KOPIOPATHBHON
ceru TITY. Cxema mocryna: https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

4,

TecTupoBanue — He3aBUCHMBIN
koHTpoias [IOKO

[Tpumep Ounera:

1. PactBOp BelecTBa-HEINEKTPOJIUTA 3aKHIAeT NpH TemrepaType(yoparb) Ha 15,36° Bbllle, uyeM 4YHCTHIA O€H30I
(Ka(6enzoma)= 2,57). Eciu 550 r BemiecTBa pacTBOPHTH B OJHOM KHJIOTpaMMe O€H30J1a, TO IMOHIKEHHE TEMIIEPATyPhI

kpuctamusanuu pactsopa (Kk(6enzona) = 5,70), coctaBur ___ °.
2. OcMoTHYECKOE JIaBJICHUE pacTBopa, B 1 11 kotoporo comepxurcs 25 1 rimoko3sl (CeH1206) mpu 25 °C, paBHO klla.
3. YcTaHOBHUTE COOTBETCTBHE

BemectBo CBOHCTBO B BOJHOM pacTBOpe

A) HNO, 1) crmaOpbIif AIEKTPOITHUT

b) CH;COOH 2) CHIIBHBIH 3JIEKTPOJIHT

B) KOH 3) HEINEKTPOIHUT

I') C2HsOH

) NaCl

4. KoHcTaHTa AMCCONMAIMH a30THCTON KHUCIIOTHI IIPH pa30aBIeHUH pacTBOpa

1) yBennumuBaetcs

HNO; = H* + NOy~

2) yMeHbIIaeTcs  3) He U3MEHSeTCS

5. N3oronndecknii Ko3((UIMEHT HUTpaTa Kajausd, KaXyIIascs CTENeHb AMCCOUMAIMM KOTOPOTO B BOJHOM pacTBOpPE

cocrasnseT 50%, paBeH .

6. Eciu creniens nuccormanuu 0,2 M mypassuHo# kuciotsl (HCOOH) paBra 0,03, To KOHCTaHTa AUCCOIMAIIUH PaBHA .

7. H2SO4 B3anmopeiicTByeT HeOOpaTHMO C

1) Na.S

2)BaCl, 3) NaOH

4) NaCl
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8. Konmnm4ecTBo HOHOB B KPaTKOM HOHHOM YPaBHEHUH PEAKIHH
Na;SO; + 2HCI = 2NaCl + H,0 + SO;

paBHO MOJIb.
9. Kuciyro cpery IMEIOT BOZHBIE PACTBOPHI COJIEH

l) Na28i03 2) FeCI3 3) ZnS0O, 4) Na,SO4
10. Cynboun Hatpus (NazS) B BOJHOM pacTBope
1) Tuzxposu3yeTcs o KaTHOHY
2) TUAPOIIU3YETCS IO AHUOHY
3) runponu3yercs 1Mo KaTHOHY M aHUOHY
4) He TUIPOIU3yeTCS
11. YcranoBuTe N0oCI€10BATENBHOCTD TI0 YBEIUYCHHUIO BOCCTAHOBUTENIFHON aKTUBHOCTH METAJJIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. B]1C MenHO-KaAMUEBOro raabBaHU4IecKoro snementa (9°Cd**/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX

YCJIOBHSX paBHA B.

13. Ha aHoze pu KOPPO3UH OLIMHKOBAHHOTO JKelie3a IPOTEKAeT MPOoLece

1) Fe - 2e = Fe*

2) Zn - 2e = Zn**

3)2H" +2e=H;

4) 2H,0 + 2e = H; + 20H"

14. Ecnun npoBoanTs 31exTpoin3 pactBopa CoSO4 B Teuenue 10 4 npu cuite Toka 20 A (n = 80%), To Macca BelecTsa,
oOpa3yromerocs Ha KaToe COCTaBUT r.

15. Ha xartoze mpu 3JIeKTpoJIi3e BOAHOTO PacTBOPa XJIOPU/IA HHKA ¢ IMHKOBBIM aHOJOM IIPOTEKAFOT MPOLECCH
1) Zn—2e = Zn?*

2) Zn** +2e =2Zn

3) 2H20 —4e = O, + 4H*

4) 2CI--2e =Cl;

| DKx3amen

buner 1.

1.I[aﬁTe OIMPCACIICHNUEC MMOHATUIO TCPMOAUHAMUYCCKAasA CUCTEMA, IPUBCAUTC KJ'IaCCI/I(bI/IKaL[I/II/I.

2. Chopmynupyiite BTOpoii 3akoH Payns ais mpolecca KpucTauId3aliy pacTBopa. 3anuiliuTe ero
MaTeMaTHYeCKOe BbIpaKEHUE.

3. 3amMIIUTE PEaKIiK, MPOTEKAOIINE MTPH IEKTPposIr3e BoaHOro pactBopa ZN(NO3):2

4. g peaxuu N2O + Hy — N2 + HoO mosydens! ciienyromye SKCriepUMeHTaIbHbIC JaHHbIC!
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Py, xlla 12 24 36 48
Pg, xlla 4 4 ? 2
v 0,2 04 0,15 0,4

PaccuuraiiTe: KOHCTaHTy CKOpPOCTH pEaKIMH, YACTHHIE MOPSAKH IO BEIIeCTBaM, OOIIMI MOPSIOK
peakuu | 9uCIo, MponyiieHHoe B Tabumie. Chaenaite BIBOJA O MEXaHW3ME JaHHOU peakuuu. OTBET
MOSICHUTE.

5. MeToauueckue YKa3aHus 110 11

oleype OlleHNBAHUS

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe MEeTOIMYECKHE YKA3aHUS

[IncemenHas npoBepodHast
paboTa Ha MPaKTUYECKOM
3aHATUU

[IpakTHueckoe 3aHsATHE 3aKAHYMBACTCS TMCbMEHHOM MPOBEPOUHOM pabOTOI, KOTOpasi BKJIIOYAET B ce0s 5
3aJJaHUi, COCTABJICHHBIX IIPENoIaBaTesieM o TeMe npakTuyeckoro 3anatus. Ha padoty orBonutcs 30
MUHYT, 3aT€M CTYIEHTBI C1at0T cBoM paboThl. Kaxkioe 3ananue ouennBaercs B 1,2 Oamia, TakuMm o0pa3om,
3a JAaHHOE€ OLIEHOYHOE MEPOINPHUATHE CTYACHT MOXKET NOJIYYHUTh A0 6 6ayu1oB. /111 HOArOTOBKH K
MPAKTUYECKOMY 3aHSTHIO CTYJIEHTY HEOOXOMMO popaboTaTh JIEKIMOHHBIA MaTepHall, MaTepral
y4EOHUKOB W/MITN Y4eOHBIX TOCOOUH.

Kpurepuu onieHuBaHUs OTHOTO 3aaHUS:
e 3ajjaHKE BBIMTOJIHEHO TOJHOCTHIO BepHO — 1,2 Gaina.
¢ 3amanue BoeinonHeno yactnyao 0 — 1,0 Gamna.

3amura /13

N3 crynenta comepxut 20 3amau u ynpakaenuit u3 J10I14, nepedeHs KOTOPBIX HAXOAUTCS B BapHaHTE
N3 xaxpaoro cryaeHTa. Tembl 0XBaThIBAIOT BCE pa3/ieibl IPOTPaMMBbI IUCIIUIUIMHBI.

[IpenomaBaTenb oOecrieurBaeT CBOEBPEMEHHOE TIOJyUeHHE CTyieHTamMu BapuanToB M3, a Taxke
MIPEIOCTABIISAET AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1ad U YIPaKHEHHIH.

W13 BBIMOIHAIOTCS B OTAENBHON TETpaau, IpU 0POPMIIEHUH KaXKJOTO 3a/laHusl 0053aTeIbHO yKa3bIBACTCs
€ro HOMep, IPUBOJANUTCS TIOJHOCTHIO TEKCT YCIOBUS KaX10T0 3ajaHus. Pelenne kaxaoro 3a1aHust JOIKHO
OBITh IOJPOOHBIM, C BKJIIFOUEHHEM IIPOMEKYTOUHBIX PACUETOB, PaCCYKIEHUMN, OSICHEHUH, C yKa3aHUEM
HCIOJIb30BaHHBIX 3aKOHOB, MPABWI U (DOPMYIT; Yy MOTYYaeMbIX B KQKIOM JIEHCTBUU YUCICHHBIX BETUIHH
YKa3bIBaETCs eAMHUIIA U3MepeHus (pazmepHocTh). M3 mpoBepser nmpenogaBaTelb, Be Ayl
nabopaTopHble 3aHATUs. B TeueHue Hepenu CTyIEeHT JO/DKEH PeIlIUTh He MeHee 2-X 3a/1a4.
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Cymmapusiii peittunr 3a UJ13 cocraBnsier 10 6amios.
Kpurepuu onieHK# 0/1HOT0 3a1aHUSA:

e 3aganue 0OPMIICHO B COOTBETCTBUU C TpeOOBaHUSIMU U ciaHo BoBpeMs — 0,5 Oarmna.
e 3anmanue 0o(hOPMIICHO B COOTBETCTBUHU C TPEOOBAHHMAMU, HO c/laHO He BoBpemst — 0,2 Gamn

Eciu 3aaHUC BBINIOJHCHO C 3aMCUYaHUAMMA, TO CTYACHT UCHPABJIACT OIIIMOKH H caacT 3aJaHuC BHOBbB.
bannel 3a HCIIPABJICHUA HC CHHUXKAKOTCH.

3amurTa oT4yera 1mo
nabopaTtopHo# pabote

B nauane naGopatopHoii paboThl CTYIEHT MOJy4yaeT AONYCK K padoTe, UIsl Yero OH MpeoCTaBIsIeT
MIPEI0IaBaTeII0 KOHCIIEKT JIAO0OPaTOPHOU pabOThI, B KOTOPOM KPAaTKO U3JI0KEHBI TEOPETUIECKHE OCHOBBHI,
copMynupoBaHa 11eb paboThl, IPUCYTCTBYET HKCIIEPUMEHTANIbHASL YaCTh, PUCYHKH U TAOJIULIbI
AKCIIEPUMEHTAJIBbHBIX JIaHHBIX (Ipu HeoOXoauMOcTH). [1o okoH4YaHuM 1abopaTOpHOM pabOThI CTYEHT
ClIaeT OTYeT, B KOTOPOM IPUBE/IEHB] YPAaBHEHUS PEAaKLUi, OMCAaHbl HaOII0/I€HUs, IPUBEICHBI PAaCUeThl,
C/IeJIaH MPOMEXKYTOUYHBIN BBIBOJI IO Ka)KJIOMY OIIBITY, C/I€JaH OOIIMi BBIBOJI IO JaOOpaToOpHOM paborte.
CymMmapHbIil peHTHHT 3a 1a00paTopHyI0 paboTy cocTaBiseT 3 6aia.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTa K J1a0opaTopHoii padore:

e [loxroroBka k naboparopHoii padbore — 1 6amra.
e Oruer no tabopaTopHoi padore — 1 Oasia.
e 3amwuTa 1aboparopHoi paboTel — 1 Ganna

TecTupoBaHue — HE3ABUCUMBII
koHTpoias [IOKO

PyGexxnoe TtectupoBanue (PT) mpoBoautcs B KommbroTepHOH (opmMe B on-line pexxume BO BpeMms
KOH(EpEeHII-HEAEIH B CEPEMHE U KOHIE TEKYILEro CEMECTpa COrJIaCHO PacHCaHUIo.

[TponomxkutensHOCTh TecTUpoBaHus — 90 MuHyT 6e3 mepepriBa. OTCUET BpEMEHH HauMHAETCs C MOMEHTa
BXoJia cTyAeHTa B TecT. UHCTpyKTax, MpeAlIECTBYIOIINNA TECTUPOBAHUIO, HE BXOJIUT B YKa3aHHOE BpEMs.
CTyzneHT MOKeT 3aKOHYMTH BHINIOJHEHHE TecTa 10 UCTEYEHHs OTBEAEHHOIO BPEMEHH.

PT HameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OLIEHKY 3HAHMM, YMEHUH U BIAJCHUN, MOJYy4YEHHBIX
CTY/IEHTaMH 3a OIIPEJIeIICHHBIH POMEKYTOK 00YUEHHUSI.

Kaxnpiii BapuaHT OuseTa MOJENUPYETCs KOMIBIOTEPOM M0 3a/JlaHHBIM pa3zeflaM XUMHUU U COAEPKHUT 15
3agaHuid. CTyJ€HTbI BHOCSAT OTBETHl B KOMIIBIOTEP, HO BCE PELICHHUs U MOSCHEHUs MPoBOAAT Ha Oymare. [1o
OKOHYaHUM TECTUPOBAHUS MPEINOAABATEII0 BBIJIAETCSI MaTpHIla OTBETOB U CYMMAapHBIH pEHUTHHT 3a TecCT.
OO6cy>kieHne pe3yabTaToB TECTUPOBAHMSI TPOBOIUTCS HA KOHCYJIbTAIIHH.
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KpnTeplm OICHKH OJHOTO0 3aJJaHUA:

® 32 KaJ10€ MTPABUIIHHO BBHIITOJHEHHOE 3a/IJaHIE BBICTABISIETCS 1 TECTOBBIN Oa;

® 32 HEMPaBWJILHO BBHIMOJIHEHHOE HJIM HEBBIMIOJIHEHHOE 33/1aHue BhIcTaBisieTcs () 6ayios;

e Ui 33JaHUN C BHIOOPOM HECKOJIBKHX IPABHIIBHBIX OTBETOB, 33aJaHUi Ha COOTBETCTBUE W
YCTaHOBJICHHE IIOCIIEI0BATEIHOCTH IIPEYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MaxkcumanbHBIH CyMMapHBIN TecToBbIN 0ait 3a kaxaoe PT cocrasmser 15 Ganos.

3a 2 megenu 10 PT cTyneHThl MOTYT 03HAaKOMMTCS € IEMOHCTPALIMOHHBIM BapHaHTOM OMJIETa, KOTOPBIN
pacnosaraercs Ha caiite http://exam.tpu.ru B pazaene «MeponpusTus», 1 MOKET ObITh BBIIOJIHEH KaXIbIM
CTY/IEHTOM HEOI'paHHMYEHHOE YUCIIO pas3.

Lna cmyoenmos, ne npoweouwiux PT ¢ nepuoo nposedenus mecmuposanus no yeajiCumenbHol npuiuHe,
npeoycCMompena 803MONHCHOCIb MECMUPOBAHUsL 8 Pe3EPEHblll 0eHb, KOMOPbIU HA3HAYAEmCcs cpa3y nocie
KOH@epeny-Hedenu.

IIpu pezynomame pybesicnozo mecmupoganusi 6 0ann08 u meHee, 00YYAIOUWUMC NPEOOCABIAEMCA 8
nepuoo mexywjeti npomMedCymouHou ammecmayuu 603MOICHOCMb nosmopro npoumu PT 6 pesepsuuiii
Oenv, coenacosannvlii ¢ bropo pacnucanuii TI1Y.

DK3aMeH

Ox3amed npoBoauT [IOKO B kommibroTepHO# (hOpMe BO BpeMsl CECCHH COTJIIACHO PACIUCAHUIO.

Ilepen TecTupoBaHuE CTYIEHT NPOXOAUT MHCTpYyKTax. I[IpomosmkurensHOCTh TecTupoBaHus — 180 MuHYT
6e3 mepepbiBa. OTCUET BpeMEHM HadyMHAeTCd ¢ MOMEHTa Bxoja cryaeHTa B «Tect». CTyneHT MOXeT
3aKOHYUTH BBIIIOJIHEHUE TECTA JJO UCTEUYEHUS OTBEAEHHOTO BPEMEHH.

DKk3aMeH B TecTOBOM (popme HampaBieH Ha HE3aBUCHMYI0 OOBEKTHBHYIO OLEHKY 3HAaHUH, YMEHUH U
BJIJICHUH, OJYYEHHBIX CTYJIEHTaMHU 32 OIPEeIIEHHbIN MPOMEXYTOK 00yUeHus.

Kaxnprii BapuaHT Oniera MOJEIHPYETCs] KOMITBIOTEPOM IO 3aJaHHBIM pasjiesiaM XUMHU U coaepkut 20
3agaHuid. CTyJIEHTbI BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIIECHUS U MOSCHEHUs 3allUChIBAIOT Ha Oymare.
[To okOHYaHMM TeCTUPOBAHUS MPENOJaBaTel0 BbIJAETCS MaTPHUIla OTBETOB M CYMMapHbBIN PEUTHHT 3a TECT.
bannel 3a ax3amen 6yoym 3acuumanvl no pe3yiabTaTaM yCTHOTO coOecenoBaHMs. YCTHOE coOece0BaHne
BKJIIOYAET TEOPETUYECKHE BOMPOCHI, IMOSICHEHUS K PpEIIeHHbIM 3a/adaM, 3alUCaHHbIM BO BpeMs
TECTUPOBaHUs (Ha JiucTax) 1o Tecty. CTyIeHT TOTOBUTCS B TEUEHUN HECKOJIBKMX MHUHYT U Jaliee OTBEYaeT
Ha BOITPOCHI, CONPOBOK/1ast CBOM OTBET NOsiCHEHUsAIMH. Bpemst otBeta 10 MUHYT.

Kpurepun onieHKH 0HOrO 3a1aHus:



http://exam.tpu.ru/

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

® 32 KaXJ10€ [IPABUIILHO BBIIIOJHEHHOE 3a/laHKe BbICTaBIIsIeTCsl 1 TeCTOBBIN Oa;
® 32 HEMPaBWJIBHO BHIMOJIHEHHOE MJIM HEBBINOJIHEHHOE 33/1aHue BhIcTaBisieTcs O 0anos;
® JJId 3a)1aH1/11‘/’1 C BBI60pOM HCCKOJIbKHMX IIpaBUJIbHBIX OTBCTOB, SaﬂaHI/Iﬁ Ha COOTBCTCTBUC U
YCTaHOBJICHHME IIOCIIEI0BATEIBHOCTU IPEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.
MaxkcumanbHBIH cCyMMapHBIi 0ai 3a 9k3aMeH cocTtasisieT 20 6amios.
3a 2 Henenu 10 3K3aMEHa CTYJIEHThI MOI'YT O3HAKOMUTHCS C JIEMOHCTPALIMOHHBIM BapUaHTOM OuIera,
KOTOPBIH pacrojaraercs Ha caifte http://exam.tpu.ru B paznuene «MeponpusaTus», 1 MOXKET ObITh BBIIOJIHEH
KaX/IbIM CTYJJCHTOM HEOTPAHUYEHHOE YHCIIO Pa3.
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