®OH/I OHEHOYHBIX CPEJACTB 110 JTUCIHHUITJIMHE
ITPUEM 2018 r.
®OPMA OBYYEHMS ounas

Xumus 2
Hanpagnenue moarotoBku/ 15.03.04 ABTomMaTH3aIMs TEXHOJOTUHYECKUX IIPOLIECCOB U IPOU3BOICTB
CHEIHAILHOCTh
O6pazoBarenpHas IporpaMma ABTOMaTH3aIMsI TEXHOJIOTHYECKUX MPOLIECCOB M MPOU3BOJICTB B HedTerazoBoii obnactu
(HanmpaBJIEHHOCTH (IIPOGHIIB))
Crienpanu3anust MHTe/eKTyalbHble CHCTEMbI aBTOMATH3allUU M YIIPABIICHHUS
VYposeHnb 00pa3oBaHus BBICIIEe 0Opa3oBaHue - OaKkajaBpHar
Kypc 1 | ceMecTp | 4
TpynoeMKocTh B KpeIuTax 3
(3a4eTHBIX EAUHHIIAX)
N /7
3aB. kadeapoii - pykoBOJUTENb O
OEH IIIBUIT J Y. B. [llavanun
L
PyxoBogurens OOII L0034/ E. 1. I'pomaxoB
/
IIpenoasarens @Z, ~ B. B. MamonTOB




1. Pojb qucuMniMHbl «XuMus 2» B GOpMHUPOBAHMN KOMIIETEHIMI BHINTYCKHUKA:

COCTaBJIﬂlOIIIHe pe3yJbTaTOB OCBOCHUA (IleCKpI/lHTOPI)I KOMHeTeHIIPIH)

Kon xomnerenmu
HaunmeHoBanue KOMITICTCHITHH
Kon HaumeHoBanue
OIIK(VY)-1 Crioco0eH UCmob30BaTh OIIK(Y)-1.B9 BrnaymeeT onbITOM MIaHUPOBAaHUE U MPOBEICHUE XUMUUCCKUX UCCIICTIOBAaHUN B 001aCTH
OCHOBHBIE 3aKOHOMEPHOCTH, TEPMOJIMHAMUKH, KHHETHUKH, SJICKTPOXUMUH, XUMUU PACTBOPOB, aHAIN3 U 0000IICHIE
JieficTByOIIME B IIpoIiecce SKCIIEPUMEHTAIbHBIX IaHHBIX, BBISABICHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
W3TOTOBJICHUS MMPOTYKLIUU IIPOLIECCOB
TpebyeMoro KauecTna, OIIK(Y)-1.Y9 YMeer onpenensaT TEepMOJAUHAMUYECKUE U KUHETUYECKUE IIapaMETPbl XUMUYECKUX
3a/1aHHOTO KOJIMYECTBA MIPU MIPOIIECCOB, MTPOBOIUTH PACUETHI KOIMICCTBEHHBIX XapaKTEPUCTHK PACTBOPOB
HaUMEHBIINX 3aTpaTax HEDJICKTPOIIUTOB U AIEKTPOJIUTOB, BEIBILTH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
00IIIeCTBEHHOTO TPpyOa peaximii
OIIK(Y)-1.39 3HaeT OCHOBHBIE MOHATHUS U 3aKOHBI XMMUYECKON TEPMOJIUHAMUKY, KHHETUKH,
3JIEKTPOXUMHUHU U TPOLECCOB, NPOTEKAIOUINX B pacTBOpax
YK(Y)-1 CriocobeH oCymIecTBIATh YK(Y)-1.B1 Bnageet onbITOM IpUMEHEHMS 32aKOHOB €CTECTBEHHBIX HAYK U MATEMATUYECKUX METO/IOB U
MOMCK, KPUTUYECKUI aHATIU3 U MoZeJeH 7S peleH s 3a/1a4 TEOPETUYECKOT0 U MPUKIAIHOTO XapaKTepa
CHHTE3 HHPOPMAIIUH,
MIPUMEHATHh CUCTEMHBIN YK(Y)-1.B2 Bnageer penpoayKTUBHBIMH METOAAMU IO3HABATEIBHOU JEATENBHOCTH U MBICTUTEIbHBIMHU
MOJXOJ AJIS peIIeHUs OTepausaIMu JJIsl pelleHus 3a/1a4 €CTECTBEHHOHAYYHBIX TUCIUTUINH
MOCTaBJICHHBIX 3aJ71a4
YK(V)-1.V1 YMeer pemaTh 3a1a4d TEOPETUYECKOr0 U MPUKIAIHOTO XapaKkTepa
YK(Y)-1.V2 YMeer 00001aTh YCBOCHHBIC 3HAHUS €CTECTBEHHBIX HAYK KATCTOPUSMH CHCTEMHOTO
aHaJM3a U MOJX0/1a M MBICTUTEIbHBIMU OTIEPALMIMH aHAJIN3a, CHHTE3a, CPAaBHEHUS U
OILIEHKHU
YK(V)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEMAaTHYECKHE METO/IbI TEOPETUIECKOTO XapaKTepa
YK(V)-1.32 3HaeT penpoAyKTUBHBIE METO/IBI MO3HABATENHHOMN JAESITETbHOCTH, IPU3HAKH CHCTEMHOTO

nmoaxoaa 1 CACTCMHOI'O aHaJIn3a




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

ILnanupyemble pe3yabTaThl 00yUeHHUs M0 AUCHUNIMHE Komnerennus HaumenoBanue pasaena MeToabl OLleHUBAHMS
Kox HaumeHoBanue JHCHUILIHHBI (OLEeHOYHBbIEC MEPONPHUATHS)
PI1 | IlpumeHsTH 3HaHUSI OCHOBHBIX NMOHATUN, TECOPUN U 1. 3akoHOoMepHOCTH [TuceMenHas mpoBepoUHas
3aKOHOB XUMHUYECKOW TEPMOJIMHAMUKHU U KUHETUKH, OTK(Y)-1 XUMHYECKUX PEaKIui paboTa Ha MPaKTUYECKOM
YYEHUS O PACTBOPAX U IEKTPOXUMUYECKUX VK(Y)-1 2. DNEKTPOXUMHUYCCKHE 3aHSATHU.
cUCTeMax JJid ONHUCAHUs XUMHYECKUX MTPOIECCOB. MPOIECCHI 3amura NUJ13.
3. Xumus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO
P12 | BeimonHATh pacu€Thl TEPMOJMHAMUYECKUX (DYHKIUH 1. 3akoHOMEpHOCTH [IncemenHnas npoBepo4Has
u KI\/JIHGTI/I‘ICCKI/IX MapaMeTpOB XUMUUYECKUX PEaKIUid, OIK(Y)-1 XUMHYECKUX PeaKIui paboTa Ha MPaKTUYECKOM
CBOICTB pacTBOpPOB u XapaKTEPUCTUK VK(Y)-1 2. DNEKTPOXUMHUYCCKHE 3aHSATHU.
3IIEKTPOXUMHUYECKUX CHCTEM. MPOLIECCHI 3amura UJI3.
3. Xumus pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTpoisib [IOKO
P/13 | Mcmosnb30BaTh METO/BI IJIAHUPOBAHUS U MIPOBEICHUS 1. 3akoHOMEpHOCTH 3amura oT4era 1o jgabopaTopHOi
XUMHUYECKOT0 JKCIEPUMEHTa JUISI yCTAHOBJICHUS OIK(Y)-1 XAMHYECKUX PEaAKIUI pabore.

3aKOHOMCpHOCTCﬁ IMPOTCKAaHUA XUMHNYCCKUX
IpoueccoB, OIpCACIICHUA HUX Ka4YCCTBCHHLIX H
KOJIMYCCTBCHHBIX XAPAKTCPUCTUK

2. DNEKTPOXUMHUYCCKHE
IPOIIECCHI
3. Xumus pacTBOpoOB

3. IlIkaja oneHuBaHus

[Topsimok opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHs B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTICNbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucreMa OIICHUBAHUS Pe3y/IbTaTOB 00ydeHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIlnm ).
Hcnonb3yercst OamibHO-PEHTHHIOBas CHUCTEMa OLIGHHMBAHUS pe3yiabTaToB oOydyeHMs. MToroBas oueHka (TpaJUIMOHHAs W JIMTEpHas) MO BUAAM
yueOHor nestenpbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OIMPEIEIsIeTCs CyMMOW O0ajuioB IO
pe3yabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBas peUTHHIoBast olleHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H OOIIOJIHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTeCTalun

YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUIIIINHBI.




PGKOMGHI[yeMaSI mKajla Jjsd OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE Tpannmm}moﬁ OLICHKEe

Onpeueneﬂue OLCHKH

90%+100%

«OTINYHOY

OTau4YHOE MOHUMAaHHE npeaMeTa, BCECTOPOHHUE 3HAHWS, OTJIMYHBIE YMEHHA U BJIAICHUE OIIBITOM HpaKTPI‘-ICCKOﬁ JCATCIBHOCTH,
HeOGXOZ[I/IMI)Ie PE3YJIbTAThI O6y‘{eHI/IH C(IJOpMPIpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIHMYCCTBOM 68.J'IJ'IOB, ONM3KKM K MaKCHUMaJIbHOMY

70% - 89%

«Xopowo»

JlocTaTo4HO MOJIHOE TIOHUMAHHUE MPEAMETa, XOPOIIHNE 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOH NEeATENIbHOCTH, HEOOXOANMBIE
pe3ynbTaTel 00y4eHHUs CHOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OIIEHEHO MUHUMAJIBHBIM KOJIHIECTBOM 0alIoB

55% - 69%

«Y 10Bm.»

HpI/IeMneMoe MMOHUMAaHUE NpeAMETA, YAOBJICTBOPUTCIbHLIC 3HAHWA, YMCHHUA U OIIBIT HpaKTH‘-IeCKOﬁ JACATCIBbHOCTH, HeOGXOHI/IMHe

pe3ynbTaThl 00y4eHHs CYOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIIEHEHO MUHMMAJILHBIM KOJMYECTBOM OaIIOB

0% - 54%

«HeynoBin.»

Pe3yJ'II)TaTI>I 06yqu1/1>1 HC COOTBETCTBYIOT MUHUMAJIIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

4. TlepeyeHb TUNMOBBIX 3aaHUI

Ne

OueHo4HbIe MEPONIPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1.

[IncemenHas npoBepoyHas
paboTa Ha MPaKTHYECKOM
3aHATUN

3amanusi:

3amanue 1.

Eciv MIacTMHKY M3 YMCTOrO LIMHKA ONYCTHTh B Pa30aBlIEHHYIO KHUCIOTY, TO HauyaBLIEECH BBIAEIEHHME BOIOPOJAA BCKOpE
nouTu mpekpaiaercs. OQHAKO, NPH NPMKOCHOBEHMH K LMHKY MEIHOW NAJOYKOM W3 MOCHeAHEH HayuHaeTcs OypHOe
BbLIEIEHKE Boaopoa. [lalite 00bACHEHUE TIPOUCXOIALIEMY.

VK(V)-1. 1B1, YK(V)-1.1 V1, YK(Y)-1.2 B, YK(Y)-1. 2V1

3aganue 2. DIEKTPOIU3 BOJHOTO pacTBopa xyopuia Hukens (I1) B anexrponnsepe ¢ MHEPTHBIM aHOIOM IIPOBOAMIN 5 U MPH
cure Toka 20 A, BBIXOA MO TOKy cocTtaBuil 95%. 3anmmmure cxemy aiekTponusa. Omnpenenure. KOJIHMYECTBO
U3pacxo10BaHHOTO dnekTpruecTBa (Kir); Maccy BemecTBa, BBIJEIUBIIETOCS Ha KaToje (T).

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

3ananue 3.

Hanwmmmre ypaBHEHUS 3JIEKTPOXUMHYECKONH KOPPO3UH XpOMa C KHCIOPOAHON Aenonspuszanneil. KakoB KOHEUHBIH TPOIYKT
oKHcIeHHs xpoMma? Hanuimure ypaBHEHHS BCEX MPOUCXOIAIMINX NpoliieccoB. Crenaiite BEIBOJ BO3SMOXHOCTH KOPPO3HOHHOTO

mporecca? OTBeT 00OCHYHTE.
YK(VY)-1.1 V1, YK(V)-1. 2V1, YK(V¥)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

3amuTa oT4eTa no
nabopaTopHoii pabore.

Bompocsr:

1. Peakuus: A(r) + 2B(r) = 2C(r) sBasercs npoctoit. Kakoii rpaduk oTpaskaeT 3aBUCMMOCTb CKOPOCTH 3TOi peakiiy oT
KOHLICHTpaLMHK BenecTBa A 1 BemectBa B? O0bsicHuTe cBOit BEIOOp. Hanmmmre kuHeTHYECKOE YpaBHEHUE ATOH peakIyy.
Uemy paBeH 00LIMiA TOPSIOK peakunu?
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2. Kakas sHeprus Ha3bIBaeTCs SHEprucii aktuBamu? Kak oHa BIUSET Ha CKOPOCTh XMMUYECKOM peaknuu? 3aBUCHT JIM OHA
oT Temnepatypbl? Kakoil BBIBOJ MOXHO cAeNaTh O XMMUYECKOM peakluu, paCCUUTaB /Uil Hee YHEPTHIO aKTUBAIUH?

3. Kakum o0pazom ycTpOHCTBO TEpMOCTATa, UCIOIB3YEMOTO B JIADOpaTOpHOH paboTe, BIMSACT Ha BEIUYMHY ITOTPEIIHOCTH B
pacdere SHEPTUH aKTUBALUU?

KonTponbsHbIe BOITPOCH pa3MeIIeHbl B yueOHOM mocoouu: JIabopaTopHbIi IPaKTUKyM O 00mIel U
Heopranuueckoi xumuu: yueobnoe nocodue / H. @. Crace, A. A. [lnakunkun, E. M. Kuszesa,
Hanmonaneueiii nccnenoBarenbekuii ToMcknii monmurexunueckuid yausepeutet (TITY). — 3-e uzn.,
niepepad. u gom. —Tomck: Uzn-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2020). — Pexxum pocryma:
u3 kopriopatuBHO# cetu TIIY .- TekcT: 3neKTpOHHBIM.

3ammra N/13.

Bompocsr:

1. OObscHHUTE, TMOYEeMY KOHIICHTPALUS PEarcHTOB W KaTalM3aTop HE BIMSAIOT HAa 3HAYCHHWE KOHCTAHTHI PABHOBECHS?
PaccunraiiTe paBHOBECHYIO KOHIIEHTpAINi0 Bogoponaa B peakiuu 2HI(r) «» H2(r) + 12(r), ecnu HavadpHAs KOHIICHTPAIHS
omoBogopoma coctasisuta 0,55 MoJb/11, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anumuTe OCHOBHBIC CTAIMH PACTBOPCHHS TBEPIBIX BEIICCTB, KAKUMH TEIUIOBHIMHU 3(PQEeKTaMU OHU COIMPOBONKTAIOTCS.
IIpu pactBopenuu 10 r ruapokcuna HaTpus B 250 Mi1 BoJbI TeMIepaTrypa nossicuiachk Ha 9,7 K. Paccunraiite sHTaNBINIO
PACTBOPEHUS] THAPOKCHIA HATPHS, MPUHUMAsS YACIbHYIO TEIIOEMKOCTh PAacTBOPa PaBHOM y/IENbHOU TEIUIOEMKOCTH BOIBI
4,18 x/(rK).

3. Beruncnure TeMneparypbl KpUCTaILIM3ALMK U KUIIEHHsT pacTBopa, coaepikaiiero 3,4 r xinopuaa 6apus B 100 r Bozpl, eciau
Ka)ylIllas CTeleHb KPUCTAJUTU3AIIHME COJIH B PACTBOPE COCTABISICT 75 %o.

4. Kakue u3 epevyrcaCHHBIX XapaKTePUCTHK: TeMIIEpaTypa, SHTPOINHUs, Macca, INIOTHOCTh, CBOOOIHAS SHEPTHUS, BHYTPEHHSISI
SHEPIHs, TEIUIOTa SBILIIOTCS (QYHKIMSAMH COCTOSHHSA, a Kakue — MapaMeTpaMH COCTOSHHS CHUCTeMBl. Ha pucyHke
MIPEJICTaBIICHBI YHEPTeTHIECKHE THArPaMMEI ITPOIECCOB OKUCICHUS YTIepo/ia U a30Ta!



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Kakoii 13 mporeccoB sABISCTCSA YK30TEPMHUYCCKHIM, a Kakoi — 3Hporepmuueckum? OTBeT mosicHute. Paccumnraiite 00beMbl
peareHToB U MPOAYKTOB YHIOTEPMHUUIECKOT0 IPOLIEcca, €CIIU B pe3yIbTaTe ero NpoTeKaHus MoriaoTmiock 125 k/x Tenma.

5. IlpuBenens! TpaguKH 3aBUCHMOCTEH KOHCTAHTHI DABHOBECHS OT TEMIIEPATyphl Ui OK30TEPMUUYECKHX U
SHAOTEPMHYECKUX PEaKLIUM:

Ko |an <o AH >0
\\ /
y,
\\\ S
>
T T—
T

OObsiCHUTE MOJy4EeHHbIE 3aBUCHMOCTH.
Koncranra paBnoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHBIE KOHLUEHTpAaUUMU BOJOPOJAA U
ammuaka pasuel 0,2 u 0,08 Mosb/11. Berauciute HaYaabHbIC KOHIICHTPAIWHU a30Ta U BOJIOPO/Ia.

COOpHHUK 3a/1a4 ¥ YIPaXXHEHUH 110 001ell XuMuu: yueObnoe mocobue [Inekrponnsiii pecype] / E. B. Tomymikosa [u ap.]. —
1-¢ m3a.. — 1 kommbroTepHbiid ¢aitn (pdf; 1.5 MB). — Tomck: 2016. — 3arnaBue ¢ 3kpana. — J[OCTyn U3 KOPIIOPATHBHOM
ceru TITY. Cxema mocryma: https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb
I[TOKO

[Ipumep Ounera:

1. PactBOp BelecTBa-HEINEKTPOJIUTA 3aKHUNAET NpH TemrepaType(yopars) Ha 15,36° Bble, 4eM YHCTHIH OEH30I
(Ka(6enszoma)= 2,57). Ecnmu 550 r BemjecTBa pacTBOPHUTh B OJHOM KHJIOTpaMMe O€H30Jia, TO MOHIKEHHE TEMIICpaTyphl
Kkpucrayuim3annu pacrsopa (Kk(6enzomna) = 5,70), cocraBur °.



https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf
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2. OcMoTHYECKOE AaBJleHHe pacTBopa, B 1 11 koToporo coaepxkurcs 25 T rimoko3sl (CgH1206) mpu 25 °C, paBHO klIa.
3. YcTaHOBUTE COOTBETCTBHE

BemecTso CBOICTBO B BOJHOM pacTBOpe

A) HNO, 1) cnabslif anekTponuT

b) CH;COOH 2) CUIIBHBIH AJIEKTPOIHUT

B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHCTaHTa JUCCOIMALUH a30THCTON KHCIJIOTHI IIPU Pa30aBICHUH PacTBOPa
HNO, = H" + NO,

1) yBennumBaeTcss ~ 2) yMEHBINaeTCsl  3) HE U3MEHSETCA
5. M3ortonnueckuil kodpULMEHT HUTpaTa Kajus, KaKyllascs CTEHEeHb JUCCOIHMAIMM KOTOPOIO B BOJHOM pacTBOpE
cocraBiseT 50%, paBeH
6. Eciu crenens aucconuanyu 0,2 M mypasbsunoii kucinotsl (HCOOH) paBaa 0,03, To KOHCTaHTa AUCCONMALIMY paBHA .
7. H,SO,4 B3anMoieiCTBYET HEOOPATUMO C

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonnuecTBo MOHOB B KPaTKOM HOHHOM YPaBHEHUH PEaAKIH
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kucnyto cpeny IMErOT BOIHBIC PACTBOPHI COJIeH

1) NaySiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cyne¢ux Hatpus (Na,S) B BOZTHOM pacTBOpe
1) ruapos3yeTcs o KaTHOHY
2) THAPOIU3YETCS TI0 aHHOHY
3) runponIu3yeTcs Mo KaTHOHY M aHUOHY
4) He THIIPOIU3yeTCS
11. YcraHoBHTE 1OCIIEI0BATEIBHOCTD MO YBEINYEHHIO BOCCTAHOBUTEIBHOW aKTHBHOCTH METAJLIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeHO-KaJMHEBOTO rajibBaHmdecKkoro snementa (9°Cd?*/Cd=-0,41 B, ¢°Cu®"/Cu = +0,34 B) npu cTaHzapTHBIX

YCIIOBHUSIX paBHA B.

13. Ha aHoze py KOPPO3UH OLIMHKOBAHHOTO JKelie3a IPOTEKAET MPoLece

1) Fe - 2e = Fe**

2) Zn - 2e = Zn**

3)2H"+2e=H,

4) 2H20 +2e= Hz + 20H

14. Ecnin mpoBoanTs 351exTpoin3 pactBopa CoSO, B reuenne 10 41 nmpu cuite Toka 20 A (n = 80%), To Macca BemecTsa,
o0pasyrolierocst Ha KaTo/ie COCTaBUT r.

15. Ha xarone TPH AEKTPOJIH3E BOAHOTO PACTEOPa XJOPH/Ia IMHKA C MHKOBEIM aHOJIOM IPOTEKAIOT MPOLECCH!

1) Zn—2e = Zn""
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2) Zn* +2e=12n
3) 2H,0 —4e = O, + 4H"

4) 2CI" - 2e = Cl,
HuddepennmpoBaHHbIN buer 1.
3a4€eT 1.Z[a171Te OIPCACICHUEC MOHATUIO TEPMOJUHAMUYCCKAasA CUCTEMA, IPUBCIUTC KJ'IaCCI/I(l)I/IKaIII/II/I.

2. ChopmynupyiiTe BTOpO# 3akoH Payiis 11s mpoliecca KpUCTaTM3alMK PAcTBOPA. 3aMUIITUTE €ro
MaTeMaTU4eCKOe BhIpaKCHHE.

3. 3aMIIUTE PEaKIUK, IPOTEKAOIINE MIPH JIeKTposru3e BogHoro pactopa ZnN(NO3),

4. ITns peakiuu N,O + Hy; — Ny + HyO momydens! cienyromuye 3KCriepuMeHTaIbHbIC JaHHBIC:

Py, klla 12 24 36 48
Pg, xI1a 4 4 ? 2
v 0,2 0.4 0,15 0,4

PaccunraiiTe: KOHCTaHTy CKOpPOCTH pPEAKIMH, YACTHHIE MOPSAKH IO BEIIeCTBaM, OOMIMI MOPSIOK
peakIu U YUCIIOo, MpomnyiieHHoe B Tadnuie. Craenaiite BIBOJ O MeXaHM3Me JaHHOU peakuuu. OTBET
MIOSICHUTE.

5. MeToauuecKkue YKa3aHud 1o nmpoueaype ounCcHuBaHusl

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

[IncemenHas npoBepovHast
pa0oTa Ha MPaKTUYECKOM
3aHATUU

[IpakTrueckoe 3aHsATHE 3aKAaHYMBAETCS TUCbMEHHOM MPOBEPOUHOI pabOTOM, KOTOpasi BKJIIOYAET B ce0s 5
3aJlaHu#, COCTaBJICHHBIX MIPernoAaBaTesieM Mo TeMe MpakTuyeckoro 3ausaTus. Ha paboty orBogutcs 30
MHUHYT, 3aT€M CTYICHTHI CAAIOT CBOM paboThl. Kaxknoe 3ananue onenuBaercs B 1,2 6anina, TakuM o0pazom,
3a JaHHOE OIICHOYHOE MEPONPUITHE CTYJIEHT MOKET MOJIY4IUTh 70 6 0annoB. [[1s moAroTOBKY K
MIPAKTUICCKOMY 3aHATHIO CTYACHTY HEOOXOMMO TIPOPadOTATh JCKIMOHHBIN MaTepHall, MaTeprall
y4EOHUKOB W/UITN Y4€OHBIX TOCOOUH.

Kpurepuu onieHuBaHus OTHOTO 3aIaHUST:
¢ 3a/1aHNE BHIMOIHEHO TOJHOCTHIO BepHO — 1,2 Gaa.
e 3amanue BeinonHeno yactuugo 0 — 1,0 oaia.
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amura NJ13

N3 cryaenta cogepxut 20 3ana4 u ynpaxkaenuid uz J1OI14, nepedenb KOTOPBIX HAXOJAUTCS B BApHaHTE
N3 xaxpaoro crygaeHTa. Tembl 0XBaThIBAIOT BCE Pa3/ieibl IPOTPAMMBbI TUCIIUIUIMHBI.

[IpenogaBatens obecreunBaeT CBOEBPEMEHHOE MOTy4YeHHE CTyieHTaMu BapuanToB 1J13, a Takxe
MPEAOCTABIIACT FICKTPOHHYIO CChUIKY Ha COOPHUK 3a7a4 U YIPaKHEHUM.

W13 BBINOIHAIOTCS B OTACNBHON TETpaau, Ipu 0POPMICHUH KaXKJIOTO 3a/laHusl 0053aTeIbHO YKa3bIBACTCS
€ro HoOMep, MPUBOJUTCS MOJIHOCTHIO TEKCT YCIOBUS KaXJI0T0 3a/1anus. Pelienne Kaxaoro 3a1anusi 10KHO
OBITH IOJPOOHBIM, C BKIIIOUEHHUEM IIPOMEKYTOUHBIX PACUETOB, PacCyKIEHUMN, OSACHEHUH, C YKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, MPABUI U (DOPMYIT; Y MOTYyYaeMbIX B KQXKIOM JICHCTBUN YHCICHHBIX BEIMUYUH
yKa3bIBaeTCs eIuHuIa u3Mepenus (pasmepHocts). /I3 mpoBepser mpenogaBaresnb, BeAYIIHA
nabopaTopHble 3aHATHs. B TeueHnue Henenu CTyIeHT JOKEH PEelnTh He MeHee 2-X 3a/1ad.

Cymmapsnsriii peiitunr 3a /13 cocrapnser 10 6amios.

Kpurtepun omieHKH 0JHOTO 32 IaHUSL:

e 3aganue opOpMIICHO B COOTBETCTBUU C TpeOOBaHUAMU U ciaHo BoBpeMs — 0,5 Oarna.
e 3aganne 0OPMIICHO B COOTBETCTBUU C TPEOOBAaHUSIMH, HO CAaHO He BoBpems — 0,2 6art

Ecnu 3amanue BBIMOJIHEHO ¢ 3aMCUYAHUSAMMU, TO CTYACHT UCHPABJIACT OIIMOKHU U CcAacT 3a1aHUC BHOBB.
bamer 3a HCITPABJICHUA HC CHUIKAIOTCA.

3amura oTyera 1o
nabopaTopHoi pabore

B nauane maGopatopHoit paboThI CTYIEHT MOIYYaeT JOMYCK K paboTe, /ISl 4eTO OH MPEA0CTaBIIAET
MPETIoIaBaTeIt0 KOHCIIEKT JIAO0OPaTOPHON pabOThI, B KOTOPOM KPAaTKO U3JI0KEHBI TEOPETUIECKHE OCHOBHI,
copMynHupoBaHa 11eb paboThl, IPUCYTCTBYET SKCIEPUMEHTANIbHAS YaCTh, PUCYHKH U TaOIHILIBI
9KCIIEPUMEHTAJIbHBIX JIaHHBIX (pu HeoOXoauMOocTH). [1o okoH4YaHuu 1abopaTopHOM pabOThI CTYEHT
C/IaeT OTYeT, B KOTOPOM MPHUBE/IEHBI YPaBHEHUS PEaKLIUi, ONUCaHbl HaOII0/I€HUs, TPUBEICHBI PacUueThl,
C/ieJIaH MPOMEXKYTOUYHBIN BBIBOJI IO Ka)KJIOMY OIIBITY, C/ieJaH 001K BBIBOJI IO JJa00OpaTopHOil paboTe.
CyMmMapHbIil peHTHHT 3a 1abopaTopHy0 paboTy cocTaBiseT 3 Oana.

KpuTtepun onieHKH KOHCIIEKTA-0T4YeTa K J1a0opaTopHoii padore:

e [loaroroeka k JlaboparopHoit padote — 1 Oasia.
¢ Oruer no nabopaTtopHoii padote — 1 Gara.
e 3amwuTa JaboparopHoi paboTel — 1 Ganna

TecTupoBaHuEe — HE3ABUCUMBII

Pyb6exxnoe Ttectupoanue (PT) mpoBomguTcst B KoMmbloTepHOM ¢opme B on-line pexume BO BpeMms
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koHTpoJib [IOKO

KOH(epeHII-HeIeNIU B CepeIUHE U KOHIIE TEKYILEro CEMECTPa COTrNIaCHO PACIUCAHHUIO.

[IponomxurensHOoCTh TecTUpoBaHUSA — 90 MuHyT 6€3 nepeppiBa. OTCYET BpEeMEHU HAUMHAETCSl C MOMEHTA
BxoJa cTyAeHTa B Tect. UHCTpyKTax, MpeAIECTBYIOMNUNA TECTUPOBAHHIO, HE BXOJIUT B YKa3aHHOE BpeEMsl.
CTyzneHT MOKeT 3aKOHYUTD BHINIOJHEHHE TecTa 10 UCTEUEHUs OTBEAEHHOTO BPEMEHHU.

PT nameneHo Ha HE3aBUCUMYIO OOBEKTHMBHYIO OIIEHKY 3HAaHWM, YMEHHMH W BIIAJICHUM, IOTYYEHHBIX
CTY/ICHTaMH 3a OTIPEICIICHHBIH IPOMEKYTOK O0YUCHHUSI.

Kaxxnpiii BapuaHT Ousera MOJENIUPYETCS KOMIBIOTEPOM MO 3aJaHHBIM pa3fesiaM XUMHUU U COJEPKUT 15
3agaauii. CTyJJ€HTbI BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIICHUS U MOSICHEHUs PoBoIAT Ha Oymare. [1o
OKOHYaHUM TECTUPOBAHUS MPEIOAaBATEI0 BBIJACTCS MaTpHIlA OTBETOB M CyMMAapHBI pEHTHHI 3a TecT.
OO6cy>xnenue pe3ysIbTaTOB TECTUPOBAHUS MPOBOJAUTCS HA KOHCYJIbTAIUH.

Kpurtepun onieHK# 0HOr0 3a1aHus:

® 32 KaXJI0€ MPAaBWIHHO BHITIOJIHEHHOE 3a/IaHUE BHICTABIIACTCS 1 TECTOBBIM Oa;

® 32 HEMPaBUJILHO BBHIMOJHEHHOE WJIM HEBBITIOJIHEHHOE 3a/1aHKe BbhicTaBisaeTcs () 6ayios;

e Uil 3aJaHUK C BBIOOPOM HECKOJIBKUX MPABUIBHBIX OTBETOB, 33aJaHUl HA COOTBETCTBUE H
YCTaHOBJICHUE TIOCJIEA0BATEIBHOCTH MPETYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MaxkcuManbHBI CyMMapHBI TeCTOBbIN Oasut 3a kaxkaoe PT cocraBnser 15 Gannos.

3a 2 nwenenu 10 PT cTyneHTbl MOTYT 03HAKOMUTCSI C IEMOHCTPAIIMOHHBIM BapUAaHTOM OMIIETa, KOTOPHIM
pacmnonaraercs Ha caifte http://exam.tpu.ru B pazaene «MeponpusTus», 1 MOKET ObITh BBIMOJTHEH KaXIbIM
CTYZICHTOM HEOIPAHUYEHHOE YUCIIO Pa3.

s cmyoenmos, ne npowedwux PT 6 nepuoo npogedenus mecmuposanus no y8axcumeibHoOU npuiuHe,
npeoyCMOMpPeHa B03MONCHOCHb MECMUPOBAHUSL 8 PE3ePBHbILL OeHb, KOMOPbILL HAZHAYAemcs cpas3y nocje
KOHepeHy-Hedeu.

Ilpu pezynomame pybexcnozo mecmuposanusi 6 6annoe u meuee, 00Y4AOUUMC NPeOOCMABISEMCS 8
nepuoo mexywelu NpoMedCYMOYHOU ammecmayuy 803MONCHOCHb nosmopHo npotmu PT 6 pesepémbiii
deHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Juddepenunpyemslii 3aueT

Juddepenumpyemslit 3aueT npoBoAuTcs Ha 18 3aueTHON Henene. 3a4eT BBICTaBIIAETCS 110 cCyMMe 0alliioB B
COOTBETCTBHUH CO IIKAJIOH JIJIs1 OTAENbHBIX OLIEHOYHBIX MEPOIPUSATHHI TEKYIIET0 KOHTPOJIS.

CryneHTbl IPOXOJAT YCTHOE coOeceJoOBaHNe, KOTOPOE BKIIIOUaeT 4 Borpoca (2 TEOpeTUYECKHX U 2
MPaKTUYECKHX) 0 IPOiAeHHBIM TeMaM. CTyIeHT TOTOBUTCS B TEYEHUH 5 MUHYT U Jjajiee OTBEYaeT Ha
BOIIPOCHI, CONIPOBOXKAAsi CBOM OTBET MOSICHEHUSIMU. Bpems orBera 15 MuHyT.



http://exam.tpu.ru/
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Kputepuu onieHUBaHus 0TBETA:
0+54 6aoB - HEYIOB.,

55+69 6amioB - ynoB.,

7089 GannoB — Xopo1lIo,

90100 6amI0B — OTIMYHO.




