®OHJ OHEHOYHBIX CPEACTB ITIO JUCIIUITJIMHE
INPUEM 2019 .

O®OPMA OBYYEHUS ounas

Xumusg 2

HaHpaBHeHI/IC HOI[FOTOBKI/I/
CIICMUaJIbHOCTD

OO6pa3oBarenbHas mporpaMmma
[Ipodunb
YpoBeHb 00pa3zoBaHUs

Kypc
TpynoeMKOCTb B KpeauTax
(3a4ETHBIX EAMHUIIAX )

3aB. Kag. - pyKOBOJUTEb
OEH IIBUIT

PykoBonurens OOII

[Ipenonasarens

18.03.01 «XuMunuyeckasi TEXHOJIOT U

XuMHUYeCKUA MHKUHUPUHT

MamuHbI B anmnapaTrbol XUMHIECCKHUX ITPOU3BOACTB

BBICIIIEE 0Opa3oBaHKe - faKaJiaBpuaT

ceMecTp 2

Tamanun U.B.

PesBa U.b.

Ilepesesenuena /1.0.

2020 r.




1.  Poab aucuumianHbl «XuMus 2» B (POPMHPOBAHNU KOMIETEHIHI BHIMYCKHUKA:

DJIeMeHT
00pa3oBaTeabHOii Kon CocTapJsioniye pe3yIbTATOB 0CBOEHHS (IeCKPHITOPHI KOMIETEHIIHIH)
HaunmenoBanue
NMPOrpaMmbl Cemectp KOMIIeTeHIUH
KOMIIeTeHIUHU
(aueuuniinna, Kox HaumenoBanue
npakTuka, 'MA)
Bnaneer ombiTOM TpPUMEHEHHsT 3aKOHOB €CTECTBEHHBIX HayK U
YK(VY)-1.B1 | MaTemMaTu4eckux METOAOB W MOJCNCH JIsS  pelmicHus — 3aaad
TEOPETHUUECKOTO U MPHKJIIATHOTO XapaKkTepa
YK(Y)-1.V1 | Ymeer pemath 3aa4u TEOPETUUECKOTO U MPUKIIAJTHOTO XapaKTepa
CriocoOeH OCyIIECTBIATh
TIOUCK, KPUTHUYECKHIA VK(Y)-1.31 3HaeT 3aKOHbl €CTECTBEHHBIX HAyK M MAaTEMaTH4eCKHE METOJIbI
aHanu3 " CHHTE3 ) TEOPETHUECKOTO XapaKkTepa
YK(Y)-1 nH(opManuy, NPUMEHSTH Buageet penpoyKTUBHBIMUA METOAAMH II03HABATEIBHON IEATENBHOCTH U
cucreMHbld moaxox it | YK(VY)-1.B2 | MBbICIMTENTBHBIMU OTIEPAIMSMHE JUTS PELICHUS 32/1a4 €CTeCTBEHHOHAYYHBIX
pelIeHus] MOCTAaBICHHBIX JHMCIUIUIMH
3axaq YMeeT 000011aTh yCBOSIEMbIE 3HAHUSI €CTECTBEHHBIX HAyK KaTErOpUsIMU
YK(Y)-1.Y2 | cucteMHOro aHanu3a M TOAXOJa W MBICIUTEIBHBIMU OMNEPALUIMHU
aHaJIM3a, CHHTE3a, CPABHEHUS U OLICHKU
Xumus 2 2 > - P L -
VK(Y)-1.32 3HaeT pPENpOAYKTHUBHbIE METOJbl II03HABATEIBHOW JIEATEIBHOCTH,
) MIPU3HAKY CUCTEMHOT0 MOJIX0/1a M CUCTEMHOTO aHaJln3a
T'otos HCIOJIb30BaTh Bnaneer onbITOM [UTAHMPOBAaHHMS W TNPOBENEHHUS  XUMHYECKHX
3HAHMS O  CTPOCHHMH OIIK(Y)- | nccnenoBaHuii B 00JIACTH TEPMOJMHAMHKH, KHHETHUKH, 3JIEKTPOXHUMHH,
BEIIIECTBA, pUpoJe 3.B2 XMMHH PaCTBOPOB, aHAIN3a M 0000IIEHNS IKCIIEPIMEHTAIBHBIX JaHHbIX,
XMUMHYECKOH  CBS3H B BBISIBJICHHUS] 3aKOHOMEPHOCTEH MPOTEKaHMsI XUMUYECKHUX TPOIIECCOB
Pas3IUIHBIX KJaccax YMeeT onpenessiTh TepMOJAMHAMHUYECKHE W KWHETHUECKHE NapaMeTphl
OIIK(Y)-3 XUMHYECKUX COCTUHEHUH OIIK(Y)- | XUMHYECKHMX TPOIECCOB, MPOBOOUTH PACUCTHl  KOJMYECTBEHHBIX
JUIl TIOHUMAaHUsI CBOMCTB 3.¥2 XapaKTEPUCTHUK PACTBOPOB HEINEKTPOIHUTOB U 3JIEKTPOJIUTOB, BBISIBIATH
MaTepHaJIOB U MeXaHU3Ma 3aKOHOMEPHOCTH MTPOTEKAHNS XUMHUIECCKUX PEaKInit
XMUMHYECKHX MPOLECCOB, .
e — 5 OIIK(Y)- 3HaeT OCHOBHBIE MOHATHS W 3aKOHBI XUMHYECKOW TEPMOIMHAMUKH,
332 KMHETUKH, JJIEKTPOXUMUU U NPOLIECCOB, POTEKAIOLIMX B PACTBOPAX

OKPY>KaroIeM MUpe




2. IToka3zaTenu U MeTOAbLI OLIECHUBAHUS

Koa nnauxaropa
IInannpyemMsle pe3yJibTATBI 00y4eHHUsI 0 AUCHUILINHE JOCTHKEHHSI
. HaunmeHoBaHue pa3jea MeTtoabl OLIEeHUBAHUSA
KOHTPOJIMpPYeMoi
JTUCIHUIIIMHBI (oLeHOYHbIE MEePONIPUATHS)
Kon HanMeHoBaHue KOMIleTeHIMH (111
ee 4acTu)
. . 1. 3aKOHOMEPHOCTH [TuceMenHas npoBepodHasi pabora Ha
IIpyMeHATb 3HaHUS OCHOBHBIX NMOHSTUH, TEOPUH U 3aKOHOB 9
. XUMHUYECKUX peaKIii MIPAKTUYECKOM 3aHSITUH.
XUMHUYECKOU TEPMOJAVHAMUKY U KMHETUKH, YUYEHUS O YK(V¥)-1,
PO 1 2. DNEeKTPOXUMHUYUECKHE Samura U]13.
pacTBOpax M NMEKTPOXUMHUYECKUX CUCTEMaX Ul OIUCAHUS OIIK(Y)-3 o
TIPOIIECCHI TectupoBanne  —  HE3aBUCHMBIH
XHUMHYECKHX MTPOIIECCOB.
3. XuMusi pacTBOpPOB koHTpoas [TOKO
1. 3aKOHOMEPHOCTH [TucemenHas nmpoBepodHast paboTa Ha
BbImonHATE  pacuéThl  TEPMOAMHAMHUYECKHX  (QYHKOIHH | VK(Y)-1 XMUMHYECKUX PEaKIUH MIPaKTHYECKOM 3aHSATHU.
P12 KMHETHYECKUX ITapaMeTPOB XUMHUYECKUX pEeaKIuil, CBOHCTB OTIK(Y) é 2. ONEeKTPOXUMHYIECKIE 3amura U/13.
pPacTBOPOB M XapaKTEPHCTHUK INEKTPOXHUMUIECKUX CUCTEM. MIPOLIECCHI TectupoBanne  —  HE3aBUCHMBII
3. XUMHUS paCTBOPOB koHTpoas [TOKO
Hcnonp3oBaTe  METOABI  IUIAHUPOBAHUS U IPOBEIEHUS 1. 3aKOHOMEPHOCTH
XMUMHUYECKOTO SKCIEpUMEHTa Ui CTaHOBJICHUS XMUMHUYECKHUX PEaKIii N
. p Y YK(VY)-1, P SamuTa OTYeTa 1O J1abOpaTOPHOM
PI3 3aKOHOMEPHOCTEH  IPOTEKaHUS XUMHMYECKHX  IIPOLECCOB, OTIK(Y)-3 2. ONEeKTPOXUMHUYECKHE aGoTe
ONpefeleHnss MX  KAa4eCTBEHHBIX U  KOJMUYECTBEHHBIX MIPOLECCHI P ’
XapaKTePUCTHUK 3. XuMUs pacTBOPOB
3. llkaxa ouneHnBaHusA

[Topsimok opraHu3anuy OLEHUBAHUS PE3yJIbTaTOB 00YUEHHS B YHUBEPCUTETE PEriIaMEHTUPYETCS OTIEAbHBIM JIOKATbHBIM HOPMATUBHBIM aKTOM
— «Cucrema OIleHUBaHUS Pe3ysIbTaToOB 00ydeHus B TOMCKOM moimTexXHNUeckoM yHuBepcutere (CucteMa olleHuBaHus)» (B JEHCTBYIOIIEH peJaKIiy).
Hcnonb3yercs 0amibHO-peHTHHIOBasl CCTEMa OLIEHWBAHUS pe3yJbTaToB 00yueHus. MToropas onenka (TpaJIulMOHHAs U IUTEPHAs) IO BUAAM y4eOHOM
nesitenbHOCTH (M3ydenue aucuuiuing, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, MPAKTUKN) ONIPEAEISIETC CyMMO OajIoB MO pe3ysibTaTaM TeKYIIEro
KOHTPOJISI U TPOMEXYTOUHOM aTTecTany (MTOroBasi peUTUHIOBas olleHKa - MakcuMyM 100 6aisios).

Pacnpenienenrie OCHOBHBIX M JIOMIOJHHUTEIBHBIX OAJUIOB 3a OLIEHOYHBIE MEPOIPHUATUS TEKYIIETrO KOHTPOJS M NMPOMEXKYTOYHOH aTTecTaluu
YCTaHaBJIMBAETCS KaJI€HAAPHBIM PEUTUHT-TNIAHOM JUCIUIUINHBL.



P CKOMCHAYEMas HIKaJla U OTACIIBHBIX OLCHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIHOTO U TCKYHICTI'O KOHTPOJIA

% CooTBeTcTBHE
BBINOJTHEHHS TpaJUIHOHHOI OnpenesieHne OLEHKH
3aaHus OLIeHKe
90%-=100% «OTIHOY OTnMYHOE MOHUMAaHKE IPeIMeTa, BCECTOPOHHNE 3HAHHS, OTJINYHBIE YMEHHS U BJIaJIeHUE OIBITOM MPaKTUYEeCKON esTeIbHOCTH,
HEOOXOANMBIE PE3YNIBTaThl 00y4eHHs COPMHUPOBAHBI, HX KAYE€CTBO OLIEHEHO KOJIMUYECTBOM OAJIOB, OJIM3KHM K MAKCUMAIBHOMY
70% - 89% «Xopotoy JlocTaTo4yHO MOJHOE TOHUMaHHUE MPEMEeTa, XOPOIINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIbHOCTH, HEOOX0IMMBIE PE3yJIbTaThI
o0y4eHust chopMUpPOBaHbl, KAYECTBO HHU OJJHOTO U3 HUX HE OLIEHEHO MHUHHUMAIGHBIM KOJIMYECTBOM 0AJJIOB
5506 - 69% «Y 0By [TpuemneMoe NOHMMaHKE MTPEAMETa, YAOBIECTBOPUTEIbHBIC 3HAHMS, YMEHHUS U OMBIT IPAKTHYECKOH JIeSTeIbHOCTH, HE0OX0INMBbIE
pe3ysbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLEHEHO MUHMMAIGHBIM KOJIMYECTBOM OaJlJIOB
0% - 54% «Heynosm.» PesynpraTel 00y4eHus He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHHUAM
4, IlepeyeHb TUIIOBBIX 3a1aHUI
OneHoYHBIE MEPONPUSITHSA IIpuMepsI THIIOBBIX KOHTPOJILHBIX 3aJaHUH
3ananmue 1.
Ecnu miiacTHHKY M3 9HCTOTO IIMHKA OIYCTHUTh B Pa30aBICHHYIO KHCIOTY, TO Ha4aBIIeeCs BBIZCICHHE BOJOPOIA BCKOPE MTOYTH
npekpamaercs. OnHaKo, IpH MPUKOCHOBEHWH K IMHKY METHOHM MaJo4KOM M3 MOcienHed HaunHaeTcs OypHOE BBIIEICHHE
Bosopoaa. [laiite 00bsICHEHUE MPOUCXOIAIIEMY .
3apnanmne 2.
1 ITucemenHas mpoBepovHas paboTa Ha | DJIEKTPOIU3 BOJHOTO pacTBopa xjopuaa Hukems (I1) B anekTponmsepe ¢ MHEPTHBIM aHOJOM IPOBOIMIIHN S 4 MpH cuite Toka 20
' MPaKTUYECKOM 3aHATUHU A, BBIXOJ TO TOKYy coctaBunl 95%. 3anumure cxemy osyekTponnsa. OmnpeaenuTe: KOJIUYECTBO H3PACXOJOBAHHOTO
anektpruectBa (Kir); maccy BerecTBa, BEICIHUBIICTOCS Ha KaTtoe (T).
3aganmue 3.
HammmmTe ypaBHeHHNS JIEKTPOXMMUYECKOH KOPPO3UH XpoMa C KUCIOPOAHOHU Jenonspu3anueil. KakoB KOHEUHBIH NpoayKT
okuciIeHus xpoma? Hanmimmre ypaBHEHHs BceX MPOUCXOIINX TporieccoB. CaenaiiTe BEIBOJ BO3MOKHOCTH KOPPO3HOHHOTO
npouecca? OtBer obocHyiiTe.
3amuTa oT4eTa Mo JIAbOpaToOpHOI Bomnpocsr:
2. pabote 1. Peaxmus: A(r) + 2B(r) = 2C(r) sBusierca npoctoit. Kakoil rpaduk oTpa)kaeT 3aBHCHMOCTh CKOPOCTH 3TOH PeakIudl OT
KOHIICHTpanuu BemiectBa A 1 Beniectsa B? O0psicanTe cBOi BRIOOP. HanmmuTe KnHETHYECKOE YpaBHEHHE STON peaKITii.
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OueHoYHbIE MeponpusTust

HpPlMep])I THIOBBIX KOHTPOJBbHBbIX 3aJaHui

Uemy paBeH 00U TOPSATOK peakiuu?

v L 8] v

3

C C C C
1) 2) 3) 4)
2. Kakast sHeprus Ha3pIBaeTCs SHepruei aktuBanun? Kak oHa BIUSCT Ha CKOPOCTh XMMUYECKON peakiuu? 3aBUCHT JH OHA
oT TeMriepatypbl? Kakoil BEIBOJ MOXKHO CI€NIaTh O XUMUYECKON PEeaKI1K, pACCUMTAB JJIsl HEE SHEPTUIO0 aKTUBAIIMK?

3. Kaknm 06pa3om ycTpoHCTBO TepMOCTaTa, UCTIOIB3YyEMOTO B J1a00OpaTOpHOH padoTe, BIAMSET Ha BEIWYMHY MOTPEIIHOCTH B
pacdeTre SHepTUH AKTHBALIIH?

KonTpomsHBIe BOIPOCH pa3MerieHsl B yaeOHOM nocoou: JJabopaTopHBIi MpakTHKYM 110 00IIeli 1 HeOpraHMIECKOH
xumun: yaeoHoe mocobue / H. @. Cracs, A. A. [Inakuakun, E. M. KuszeBa; HammonansHeiid uccnenoBatenbekuii ToMekuit

3amura U3

nojurexHudeckuit  yuusepcurer (TIIY). — 3-e wu3n., mnepepab. u gmon. —Tomck: MWsg-so TIIY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara ob6pamenus: 11.03.2020). — Pexum moctyma: u3
kopriopatuBHOM ceTu TIIY. - TeKcT: 3JIeKTpOHHBIM.

Bonpocsr:

1. OObscHHUTE, TIOYEMY KOHIEHTpAIMs pPEarcHTOB W KaTaju3aTop HE BIMSIOT HAa 3HAYCHHWE KOHCTAHTHl paBHOBECHUS?
Paccunraiite paBHOBECHYIO0 KOHIIEHTpaLMIO Boopoa B peakiun 2HI(r) «» H2(r) + 12(r), ecan HavanmbHas KOHIEHTpALMS
romoBozopoaa coctarisiia 0,55 Moib/I1, a KOHCTaHTa paBHOBecHs paBHa 0,12,

2. 3anummre OCHOBHBIE CTAIMU PACTBOPEHMS TBEPABIX BEIIECTB, KAKUMH TEIIIOBBIMH 3 dexramu onn conpoBoxxaatorcs. [Tpn
pactBopenun 10 r ruapokcuaa Hatpus B 250 mi Boasl TemmepaTypa moBeicunack Ha 9,7 K. Paccunraiite 3HTansnuio
pacTBOPEHUs THAPOKCUIA HATPHS, IPUHUMAsS YACIbHYIO TEINIOEMKOCTh PacTBOpa PaBHOH yJEIbHON TEINIOEMKOCTH BOJIBI
4,18 JIx/(r-K).

3. Bpruncnnre TeMeparypbl KpUCTAIIM3AIMH U KUTICHHsI pacTBOpa, coaepxkaiero 3,4 r xnopuaa 6apus B 100 r Bosl, ecinu
KaXyIIasi CTENEeHb KPUCTAJUTH3ALNH COIM B PaCTBOPE COCTaBIsAET 75 %.

4. Kakue u3 nepeyncICHHBIX XapaKTepUCTUK: TeMIepaTypa, SHTPOIINS, Macca, INIOTHOCTh, CBOOOIHAS YHEPTHUs, BHYTPEHHSA
SHEPrusl, TEIUIoTa SBJSIIOTCS (YHKUUSIMH COCTOSIHHS, a Kakue — IapaMeTpaMu COCTOsHHMs cucTeMbl. Ha pucyHke
MIPEICTABIICHBI SHEPIreTUYECKHUE AUAarpaMMBbl POLIECCOB OKHUCIICHHUS YITIEpoia U a30Ta:



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

OueHoYHbIE MeponpusTust

HpHMepLI THIOBBIX KOHTPOJBbHBbIX 3aJaHui

EA El
NO C+0,
E2 [r— E|
| 1
| 1
| )
AE| 90,37 ki AE} 393,5 Kk
| !
VaNa+ V205 | CO.
E; —_— E, -

X0 peakum XOA peaunn

Kaxoit 13 npoiieccoB sBIsIETCS SK30TEPMUUECKUM, a Kakol — sHaoTepMudeckuM? OTBeT mosicHute. Paccunraiite
00BEMBI peareHTOB M MPOIYKTOB 3HIOTESPMUYECKOTO MPOIIEcca, eCIIH B Pe3yJbTaTe €ro MPOTEKaHUs MOrIoTIIoCh 125 xJx
Temnia.

5. [IpuBeneHs! TpaduKu 3aBUCUMOCTEH KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPHI U SK30TEPMHUUECKUX U SHIOTSPMUIECKUX
peaKumii:

K’Mhl] AH>0

OOBACHUTE TTOTYICHHBIC 3aBUCIMOCTH.

KoncranTa paBHOBecus peakimn N2 + 3H2 A 2NH3 mpu 400 oC paBHa 0,1. PaBHOBecHBIE KOHIICHTPAIIMH BOIOPOIA
n ammuaka paBHsI 0,2 u 0,08 Mop/1. Berancnnte HaganpHBIE KOHIICHTPALWHT a30Ta U BOJIOPOIA.

COopHHK 331249 ¥ yIpaxXHEHHUH 1Mo o0mieit xuMun: yaeoHoe ocobue [Dnekrponnslit pecype] / E. b. [N'omymkosa [n
ap.]. — 2-e u3n., 101. u uchp.. — 1 kommberotepHsii dain (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — JJoctymn
u3 koproparueHoii cetn TIIY. Cxema gocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

TectupoBanue — He3aBUCUMBIH

koHTposs [JOKO

Ipumep 6nnera:
1. PacTBOp BelIecTBa-HEUISKTPOJINTA 3aKHMAeT IpH Temreparype(yoparh) Ha 15,36° Bblle, YeM YHCTHIH OEH30J
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OueHoYHbIE MeponpusTust

HpPlMep])I THIOBBIX KOHTPOJBbHBbIX 3aJaHui

(Ka(6enzoma)= 2,57). Eciu 550 r BelnecTBa pacTBOPUTH B OJHOM KHJIOTpaMMe O€H30J1a, TO MOHIKEHHE TeMIIepaTyphl

]

kpuctamu3aun pactsopa (Kk(6ensomna) = 5,70), coctaBur .

2. OcMoTHYECKOe JTaBIICHHE pacTBopa, B 1 11 koToporo coxepxurcs 25 r rimoko3sl (CsH1206) mpu 25 °C, paBHO kIla.
3. YcraHOBUTE COOTBETCTBHE

BemectBo CBOICTBO B BOJJHOM pacTBOpeE

A) HNO> 1) cnabwlit SeKTpOINT

b) CH;COOH 2) CUJIbHBIHN 3IEKTPOIIUT

B) KOH 3) HEdTEKTPOIUT

I') C;HsOH

1) NaCl

4. KoHcTaHTa JUCCOIMAINH a30THCTON KHCIIOTHI ITPU pa30aBiIeHHH pacTBopa
HNO; = H* + NO,~
1) yBenuuuBaercd  2) yMEHbIIaeTCS  3) HE U3MEHSACTCS
5. UzoroHnyecknii Kod(GUIMEHT HUTpaTa Kajus, KaKyLIascsi CTENeHb IMCCOLHMAIMM KOTOPOro B BOJHOM pacTBOpE
cocraniser 50%, paBeH .
6. Eciu crenens quccormaiuu 0,2 M mypasbunoit kuciaotsl (HCOOH) pasna 0,03, To KOHCTaHTa IUCCOIUAIIAN PaBHA .
7. H,SO, B3anmMoneiicTByeT HeoOpaTumo c:
1) Na;S  2)BaCl, 3)NaOH 4) NaCl
8. KommuecTBO MOHOB B KpaTKOM MOHHOM ypaBHEHHH PEaKInu

Na,SO3 + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kucnyio cpeny UMeIOT BOJIHBIC PACTBOPHI COEit

1) Nazsi03 2) FeCI3 3) ZnSO4 4) N3.2504

10. Cynb¢un Hatpus (NayS) B BOZHOM pacTBope

7




OueHoYHbIE MeponpusTust

HpPlMep])I THIOBBIX KOHTPOJBbHBbIX 3aJaHui

1) ruaponusyeTcs Mo KaTHOHY

2) TUIPOJIM3YETCS TIO0 AHUOHY

3) rupponusyercs Mo KaTHOHY M aHHOHY
4) He TUIPONH3yeTCs

11. VcTaHoBUTE MOCIEI0BATENBHOCTD 10 YBEIHYCHHIO BOCCTAHOBHUTEIBHON AKTHBHOCTH METAILIOB
1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeHO-KaIMUEBOTO TajlbBaHKueckoro snementa (¢°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) 1pu cTaHAapTHBIX
YCJIOBHSX paBHA B.
13. Ha aHoze npu KOppO3UK OLIUHKOBAHHOTO XKeJie3a MPOTEKACT MPOIIECce

1) Fe - 2e = Fe?*
2) Zn-2e =2Zn*
3) 2H* +2e = H,
4) 2H,0 + 2e = H, + 20H"

14, Ecnu nmpoBoauTs anexrponu3 pactBopa CoSO4 B Teuenue 10 u npu cuite Toka 20 A (n = 80%), To Macca BelecTBa,
oOpasyromnerocs Ha KaTofe, COCTaBUT T.
15. Ha xaTozne mpu aiexTposin3e BOJHOTO pacTBOPA XJIOPHUA IIMHKA C IMHKOBBIM aHOAOM IIPOTEKAIOT MIPOLIECCHI

1) Zn - 2e = Zn?*

2) Zn** +2e = Zn

3) 2H,0 — 4e = O, + 4H*
4)4)2ClI--2e=Cl,

JuddepenunporanHslii 3a4er

Buner 1.

1. JlaiiTe onpeneneHne MOHATHIO TEPMOIMHAMHUUECKAsI CHCTEMA, IPUBEIUTE KIacCU(UKALINH.

2. ChopmynupyiiTe BTOpOil 3akoH Payns 1 mporiecca KpUCTaUTM3alMM PacTBOpa. 3alHIIMTE €ro MaTeMaTHYecKoe
BBIpaKEHHE.

3. 3amuiure peakiuu, IPOTEKAOIIHE TPH IIEKTPOn3e BoAHOTo pactBopa Zn(NOs);

4. INns peakuun NoO + Hy — N2 + H2O nosydeHs! cieyromue sKcrepuMeHTalbHbIE JaHHbIE:




OueHoYHbIE MeponpusTust

HpPlMep])I THIOBBIX KOHTPOJBbHBbIX 3aJaHui

Py, klla 12 24 36 48
Pg, kl1a 4 4 ? 2
v 0,2 0,4 0,15 0,4

PaccunraiiTe: KOHCTaHTY CKOPOCTH PEaKITUH, YaCTHBIC TOPSAKH IO BEIIeCTBAM, OOIINI MTOPSIOK PEAKIINN 1 YHCIIO,
nponymieHHoe B Tabnuite. CrenaiiTe BEIBOJ O MEXaHH3ME JaHHOU peakuuu. OTBET NOSCHUTE.

5.

MeToauuecKue YKa3aHu4 110 nmpoueaype oueHuBaHusA

OneHoYHbIe MEPONPHATHS

IIpouenypa npoBe/ieHUs OLIEHOYHOT0 MePONPHUSATHS M HEOOX0AUMbIe MeTOANYeCKHe YKA3aHU

[TucemenHas mpoBepoyHas paboTa Ha
MPaKTUYECKOM 3aHATUU

[IpakTrdeckoe 3aHATHE 3aKaHIMBACTCS MUCHMEHHOW IIPOBEPOYHOI PabOTOH, KOTOpas BKIIOYAET B ce0s 5 3aJaHNi, COCTABICHHBIX
MPeroAaBaTeeM Mo TeMe MpaKkTHuecKoro 3aHsTusa. Ha paboty orBommtes 30 MHHYT, 3aTeM CTYIEHTBI CHAOT CBOM PaOOTBHI.
Kaxnoe 3amanue oriennBaeTcs B 1,2 0ajia, TakuM 00pa3oM, 3a JaHHOE OI[CHOYHOE MEPOIPHUATHE CTYIACHT MOXKET MOJYYHTh 10 6
OasutoB. J[Jsi MOArOTOBKHM K MPAKTUYECKOMY 3aHSTHIO CTYACHTY HEOOXOIUMO MPOpadOTaTh JIEKIMOHHBIH Marepuall, MaTepHal
Y4EOHUKOB M/MJIH Y4EOHBIX MTOCOOUIA.

KpuTtepuu oueHnBaHus 0OTHOTO 32/ IaHUS:
e 3anaHue BHIMOJHEHO TOJTHOCTEIO BepHO — 1,2 Oaria.
o 3ananHue BbIMOMHEHO YyacTHyHO 0 — 1,0 Oasa.

3ammura NJ13

W3 crynenta cogepxut 20 3agau u ynpaxknenuit u3 JJOI4, nepeueHs KOTOpBIX HaxoauTcs B BapuanTte /I3 kaxnoro cTyaeHra.
TeMbl 0XBaTBIBAIOT BCE pa3Aeibl IPOrpaMMBbl AUCHUILIUHBIL.

[IpemonaBaTens obecrieurnBaeT CBOCBPEMEHHOE MTONyUeHHE CTyIeHTaM: BapuaHToB M/13, a Taxxke

MIPEAOCTABIISIET ICKTPOHHYIO CCBUIKY HAa COOPHUK 3a/1a4d U yIIPaXHEHHH.

W13 BBITIONHSIOTCS B OTACTIBHON TETPAIH, IIPU 0(hOPMIICHHH KXKIOTO 3a1aHHsI 0053aTEIbHO YKa3bIBAETCS €TO HOMEP, IPUBOANUTCS
MOJHOCTBIO TEKCT YCIOBUSI KaKAOro 3afaHus. PellieHne KakAOro 3aJaHusi JODKHO OBITh TOAPOOHBIM, C BKJIFOYEHHEM
MPOMEXKYTOUHBIX PAacyéTOB, PACCYKICHWH, MOSCHEHHH, C YKa3aHHEM HCIIOJb30BAHHBIX 3aKOHOB, MpaBWi U GOpMyI; Y
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MOJTy4aeMbIX B KaKJOM JEHCTBHM YHCICHHBIX BEIMYMH YKa3bIBaeTcd €IUHMIA HM3MepeHus (pasMepHocts). MJI3 mporepser
IIpenoaaBaTesb, BeAyIni 1a00paTOpHbIE 3aHATHs. B TeueHne Hepenu CTyJeHT IOJDKEH PElInTh He MeHee 2-X 3a1ad.
CymmapHsiii perituar 3a /13 cocrasnsier 10 6amoB.

Kpurepnu oneHKH 0JHOTO 3aJaHUS:

e 3amanue ohOpMIICHO B COOTBETCTBHH C TPEOOBAHMSIMHU M claHO BoBpems — 0,5 Oama.

e 3amanue ohOpMIICHO B COOTBETCTBHH C TPEOOBAHUSIMH, HO CIaHO He BoBpems — 0,2 Oama.

Ecnu 3amaHne BBIIOIHEHO C 3aMEYaHHUSAMH, TO CTYACHT HCIPABIICT OMKMOKH U CIAaeT 3a/laHKe BHOBb. balllbl 3a ncIpaBieHns He
CHIDKAIOTCSL.

3ammTa oT4eTa M0 JIAOOPATOPHOI
pabote

B navane mabopaTtopHOW paOOTHI CTYIEHT MONy4YaeT AOMYCK K padoTe, Ui Yero OH NPeNoCTaBIsIeT MPeroJaBaTen0 KOHCIEKT
nmabopaTopHOil pabOTHI, B KOTOPOM KPATKO M3JIOKEHBI TEOPETHUECKUE OCHOBBI, C(OPMYIMPOBAHA IIeNb PaOOTHI, IPUCYTCTBYET
OKCIIepHMEHTATbHAS YacTh, PUCYHKH W TaOJMLBI ASKCIEPHUMEHTAJBHBIX IAaHHBIX (IpH HeoOxoaumocTH). Ilo oxoHuUaHUH
11a00paTOpHOI PabOTHI CTYACHT CAAET OTYET, B KOTOPOM IPHUBEJCHBI YPaBHEHHs PEaKIUi, ONHCaHbl HAOIIOICHHUs, TPUBEACHBI
pacyerTsl, c/ieJlaH MPOMEKYTOUYHBIN BBIBO/I IO KAXKJIOMY OIBITY, C/IeNaH o0IInii BEIBOJ 10 JJaOOpaTopHOii padboTe.

CyMMapHBIi peTHHT 3a JJabopaTopHyIo paboTy cocTaBiseT 3 Gaia.

Kputepuu oneHKH KOHCIIEKTA-0TYeTa K J1a6opaTopHoii padoTe:
o [loxroroka k maboparopHoii padote — 1 Ham.

e Ortyer no naboparopHo# padore — 1 Gar.

e 3amuTa 1abopaTopHOit paboTsl — 1 dayut.

TectupoBaHue — HE3aBUCUMBIH

koHTpoas [JOKO

Py6exnoe tectupoBanue (PT) mpoBomurcs B koMmbroTepHOit hopme B ON-line pesxxume Bo BpeMst KOH(PEPEHII-HEACTU B CepeanHe
1 KOHIIE TEKYILEr0 CEMECTPa COrTIACHO PACIIHACAHHMIO.

[TponomxkurensHOCTH TecTHpoBaHUSA — 90 MUHYT Oe3 mepepriBa. OTCUET BpeMEHN HAaUMHASTCSI C MOMEHTA BXO/a CTyZieHTa B Tecr.
HHCcTpyKTaX, IPEAIMIECTBYIONMH TECTUPOBAHNIO, HE BXOJUT B YKazaHHOE BpeMs. CTyIEeHT MOXKET 3aKOHYUTH BhINOJIHEHHE TecTta
JI0 UCTEYEHUSI OTBEAEHHOIO BPEMEHH.

PT naueneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OLICHKY 3HaHUIi, YMEHU U BIIa/ICHUH, MOJTY4YEHHBIX CTYJICHTAMH 3a OIpe/IeTICHHbII
MPOMEXKYTOK 00yUYEHHSI.

Kaxnplit BapuaHT Oniieta MOJAENUPYETCS KOMIBIOTEPOM 110 33/IaHHBIM pasjieliaM XUMHU U coAepkuT 15 3amanuii. CTyneHTHI
BHOCSIT OTBETHI B KOMIIBIOTEP, HO BCE PEILICHHUS U TOSICHEHHUS TPOBOJAT Ha Oymare. [1o okoOHYaHMM TECTHPOBAaHUS MPEHOAABATEIIO
BBIJJA€TCSI MaTpHlla OTBETOB W CyMMapHbI peWTHHr 3a TecT. OOCyXIeHHe pe3ylbTaroB TECTUPOBAHUS IPOBOAWUTCS Ha
KOHCYJIbTallUU.

KpuTtepuu oueHKku 0HOr0 3a1aHusA:

® 32 Ka)K/0€ MPaBHIBHO BHINOJHEHHOE 33aJJaHUE BBICTABISIETCS | TECTOBBIN Oan;

® 32 HENPaBIJIHHO BBINOJHEHHOE WM HEBBIOJTHEHHOE 331aHNE BhICTaBisgeTcs 0 6anoB;
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e s 3aJIaHUM C BEIOOPOM HECKOJIBKHX MPABUIIBHBIX OTBETOB, 33/IaHUH Ha COOTBETCTBUE U YCTAHOBJICHHUE MOCJIEOBATEIbHOCTH
IpeyCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MakcumanbHBI CyMMapHBIH TeCTOBBIH 0ai 3a kaxaoe PT cocrasnsier 15 6anos.

3a 2 mexenn 10 PT cTyaeHTHI MOTYT O3HAKOMUTCS C IEMOHCTPAI[IOHHBIM BapHaHTOM OWieTa, KOTOPHBII pacriojiaraeTcsi Ha caiTe

http://exam.tpu.ru B pasaene «MepompUsTHs», K MOXXET OBITh BBIIIOJIHEH Ka)XKIbIM CTYACHTOM HEOTpaHHYESHHOE YHCIIO Pas3.

s cmyoenmos, ne npowedwux PT 6 nepuod nposedenus mecmupo8anusi no yadCUMeENbHOU NpuduHe, NpeodycCMompeHd

B03MOJICHOCHIb MECMUPOBAHUS 8 PEe3ePEHDBIIL 0eHb, KOMOPbIIL HA3ZHAYAEMC A CpA3y NOCie KOHpepery-Heoenu.

Ipu pezynemame pybesicnozo mecmupoganus 6 0aLN08 U MeHee, 00YYAIOWUMCA NPEOOCA8IAemcs 8 Nepuoo mexyujet

NPOMEdHCYMOUHOU ammecmayuy 803MOACHOCIb nosmopHo npoumu PT 6 pesepanviii dens, coznacosannbiii ¢ bropo pacnucanui
11y.

Jduddepenunpyemsrii 3auer

Jduddepennupyemsiii 3adeT nmpoBoanTcs Ha 18 3aueTHON Hemere. 3adeT BHICTABISIETCS MO CyMMe OaljioB B COOTBETCTBHH CO
IIKAJIOH JUIsl OTIENBHBIX OLEHOYHBIX MEPONPHUATHIA TEKYILEro KOHTPOJIS.

CTyneHTBl MPOXOMIT YCTHOE coOeceloBaHME, KOTOpoe BKIoYaeT 4 Bompoca (2 TEOPETHYECKHX M 2 TMPAKTHYECKUX) IO
npoiaeHHbIM TeMaM. CTyAEHT TOTOBHTCS B TE€YEHHMHM 5 MHUHYT W Jajiee OTBEYaeT Ha BOIMPOCHI, COIPOBOXKAAs CBOW OTBET
nosicHeHUsIMH. Bpems oTseta 15 MuHYT.

KpuTtepnu BoIcTaB/IeHHs 3a4eTa;

0+54 6amnos - HEYHOB.,

55+69 6amioB - yIoB..,

70+89 HannoB — xopo1uo,

90+100 6am10B — OTJIMYHO.
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