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1. Poab nucuuniaunbl « Xumus 2» B GOpMHUPOBAHUH KOMIIETEHU NI BbITYCKHUKA:

JieMeHT ) HHMKATOPBI 10CTHAKE HUS KOMITeTe HIHiA CocraBisionye pe3yJibTATOB 0CBOEHHS (TeCK
00pa30BaTeJILHO I Cemectp
Kon xommne Tenipm HanvenoBanue H
MPor paMMbI AuMECHOBaHUC HanMen
(H“cu“mnna’ ROMICICHITTA KOH HHIMKaAaTOpa HHIAUKATOpa KO}I
npakTika, 'HA) AOCTHKCHUS
N.YK(Y)-1.1B1 BrageeT onpIToM IpUMEHEHHS 3aKOHC
MaTeMaTHYECKUX METO0B U MOJIeIIeH
TEOPETHYECKOTO M NPUKIIAIHOTO Xapa
AHanuzupyer 3ajgauy,
N.YK(V)-1.1 BB ee 0a30BbIe NYK(Y)-1.1V1 VMeET pelarh 3a1a41 TEOPETHYECKOI
Criocobex COCTaBJISIOLIIIE
OCYIIECTBIIATH MOHCK.
Kpl}/IITI/I‘{ P aHam/B, NYK(Y)-1.131 3HaeT 3aKOHBI eCTECTBEHHBIX HAYK U 1}
1 CHHTE3 TEOPETHYECKOTO XapaKTepa
YK(VY)-1 nHpopManum,
HNPUMEHSTh
Xunvus 2 2 CUCTEMHBIH TOJXO0/ Ocy1iecTBiseT MOUCK, BriageeT penpoayKTHBHBIMUA METO/aN
JUTSL PEIICHHS BBIIEISIET U PAHKHUPYET N.YK(Y)-1.2B1 | u MBICIUTEIEHBIMH ONEPAISIMU I |
MOCTAaBJICHHBIX 33134 HH(MOPMALIMIO Ha OCHOBE €CTECTBEHHOHAYYHBIX JTHCIUILIHH
LYK(Y)-1.2 CHUCTEMHOT'O OJX0/a 1
’ ’ METOJOB ITO3HAHUS  JIJIS Ymeer 06001maTh yCBOsSIEMbIE 3HAHUS
peleHus  3anad 1o N.YK(Y)-1.2¥1 CHUCTEMHOI'0 aHAJIM3a U IOAX0/a U MBI
Pa3JIMYHBIM TUIIAM aHaJM3a, CHHTE3a, CPaBHEHHS U OLICHK
3aIpocoB LYK(Y)-1231 3HaeT Penpo yKTUBHBIC METO/IBI 103!
) ) IIPU3HAKUA CUCTEMHOIO ITOJIX0/1a U CHC
BrajieeT ONbITOM IUIAHUPOBAHHUS H IIf
N.OIIK(Y)-1.4B2 | uccnemoBanuii B 00JaCTH TEPMOIHHAN
Criocoben XHMHUU PacTBOPOB, aHAIN3a B 00001I1e
BBISIBJICHHS] 3aKOHOMEPHOCTEH MPOTEK
HCTIOJIE30BATh
MOJIOKEHNSI, 3aKOHBI U TleMoHCTpHpYeT YMeer onpenessTh TepMOTHHAMHYEC
METOEI MOHUMAaHKE XUMUYECKUX N.OIK(Y)-1.4¥2 XUMHACCKHX TPOLCCCOB, HPOBOIMTD [
OIIK(Y)-1 €CTECTBEHHBIX HayK H N.OIK(Y)-1.4. ’ ’ XapaKTEePUCTUK PACTBOPOB HEIJIEKTPO

MaTeMaTHKHU JUIs
pelueHus 3a1a4
HMH)XEHEepPHOH
JeATEIbHOCTH

NpOLECCOB U NIPUMEHACT
OCHOBHBIC 3aKOHbI XUMHUHU

3aKOHOMEPHOCTHU NPOTECKAHUA XUMUYC

WL.OTIK(Y)-1.432

3HaeT OCHOBHBIE MOHATHS 1 3aKOE
TEPMOJMHAMUKH, KHHETUKH, 3JIEK!
MPOTEKAOIIUX B PaCTBOPax




2. Iloka3zateau n METOAbI OLICHUBAHUA

Il1anupyemMble pe3yJbTaThl 00Y4eHHUS 0 JUCIUILTHHE Kon unaukartopa HaumenoBanue pasgena MeToabl OLeHUBAHUS
Kona HaumenoBanmne JAOCTHIKEHU S JMCUHILTHHBI (o1 eHOYHbIE MEPONIPHSITHS)
KOHTPOJIMpyeMoii
KOMIleTeHI MM (WM ee
4acTH)
PO 1 | [IpuMeHATH 3HAHWSI OCHOBHBIX TIOHITHH, TCOPUH U 1. 3akOHOMEpPHOCTH [TucbmenHast mpoBepovHast
3aKOHOB XMMHUYECKON TEPMOJIMHAMUKHI U KHHETHKH, WYK(Y)-1.1 XUMHUYECKUX PEaKIril paboTa Ha MPaKTHIECKOM
YUYEHHUS O PACTBOPAX U AJIEKTPOXUMUYECKUX N.YK(Y)-1.2 2. DIEKTPOXUMHUYECKUE 3aHITHH.
CHCTEMaXx JIJIS OMUCAHUS XUMHUYCCKUX MPOIECCOB. N.OIIK(Y)-1.4 IPOIIECCHI Bammura U]13.
3. XuMus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJsb [JOKO
P2 | BeIMOAHATH pacy€Thl TEPMOIUHAMUUECKUX (YyHKITHIA 1. 3akoHOMEPHOCTH [IuceMeHHast mpoBepovHast
¥ KHHETHYECKUX IapaMeTPOB XMMHYCCKHX PEAKUHH, | [ YK(V)-1 1 XUMUYECKUX peaKuil paboTa Ha MPaKTUIECKOM
CBOICTB pacTBOPOB i XapakTepUCTUK | U.YK(Y)-1.2 2. DNEKTPOXUMUYECKUE 3aHSITHH.
ANEKTPOXUMHUYECKHX CHCTEM. N.OIK(Y)-1.4 MPOIIECCHI 3ammra UJI3.
3. Xumus pacTBOpoB TecTupoBaHue — HE3aBUCHUMBII
koHTpoJb [JOKO
PA3 | Ucooap30BaTh METOIBI INTAHUPOBAHMS M IIPOBEACHUS 1. 3akoHOMEPHOCTH 3arura oTY€eTa o
XHMHYECKOTO JKCIEpUMEHTa JJIi yCTaHOBJICHUS XAMHUYECKHUX PEaKIUil nabopatopHoii paboTe.
3aKOHOMEPHOCTEH MPOTEKAHUS xuMuyeckux | U.OIK(Y)-1.4 2. DIEKTPOXUMUYECKUE
MPOIIECCOB, OINPEACICHUSI WX KA4eCTBEHHBIX U MIPOIIECCHI
KOJINYECTBEHHBIX XapaKTEPUCTHUK 3. Xumus pacTBOpoB

3. IIIkana ouneHUBAHUA

HOpSI)]OK OpraHuvsan OUCHHUBAaHHA PE3YyJIbTAaTOB O6y‘—IeHI/I$I B YHHUBCPCUTCTE PCIIIaMCHTUPYCETCA OTACIBHBIM JIOKAJIBbHBIM HOPMATHWBHBIM aKTOM —
«CucteMa OLIEHUBAHUS PE3yJIbTATOB 00yueHus: B TOMCKOM MoJIMTeXHUYECKOM yHuBepcurere (Cucrema OlleHMBaHUA)» (B ACHCTBYIOIIEH peaaKkIum).
Hcnone3yercst OanabHO-pEUTHHIOBAsE CHUCTEMa OLIEHHBAHMSA pe3yJbTaToB oOydeHus. MToroBas oueHka (TpagullMOHHAs M JUTEpHas) MO BHUAAM
yuebHoil nesarensHOCTH (M3ydyenue aucnummH, YWUPC, HUPC, kypcoBoe mpoeKkTHpOBaHHE, MPAKTHKH) OIMPEACIACTCS CYyMMOH O0ayuioB TIO
pe3yJbTaTtaM TeKYIIero KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluu (UTOroBasi pedTHHroBasi olleHka - Makcumym 100 GanioB).

PaCHpe,Z[CJ'IeHI/IC OCHOBHBIX M JOIIOJTHHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYHICIO KOHTPOJII U HpOMG)KyTO‘lHOﬁ aTTeCTalun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF—HHaHOM JUCHHUITIMHBI.



PGKOMGHI[yeMaﬂ mIKajga a1 OTACIIBHBIX OLICHOYHBIX MCpOHpI/IﬂTI/If/'I BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHHS CooTtBeTcTBHE
3a7aHus TPaAMLIHOHHOH OLICHKE Onpenenenne onenkn

90%+100% «OtmuHO» OTnmyHOE MOHUMAaHKE NpeIMeTa, BCECTOPOHHME 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJleHUE ONBITOM NPaKTUYECKON 1eATeNIb HOCTH,
HE0OX0JMMbIE Pe3YJbTaThl 00ydeHUs chOPMHUPOBAHBL, NX KAYECTBO OILIEHEHO KOJMYECTBOM OaJIOB, OJIM3KUM K MAaKCHMalIbHOMY

70% - 89% «Xopo1o» JlocTaTo4yHO MoJIHOE MOHUMAaHKE MTPeIMETa, XOPOILNE 3HAHUS, YMEHHUS U OTIBIT IPAKTHYECKOW e TeIbHOCTH, HE00XO0IUMBIE PE3yIbTaTh
00yueHust chOpMHUPOBAHbL, KAYECTBO HU OJHOTO U3 HUX HE OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM OalIoB

55% - 69% «Y IOBIL» IIpuemnemoe moHNMaHNE MPEeIMeTa, YAOBICTBOPUTEIbHBIC 3HAHNS, YMEHHS U OTIBIT MPAKTUIECKOH NesTeIbHOCTH, HEOOXOAMMBIC Pe3YIbTAThI
00ydeHust chOpMHUPOBAHbI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAIBHBIM KOJIMYECTBOM OalIoB

0% - 54% «Heynosi.» Pesynbrarbl 00ydeHUs] HE COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPEOOBAHHUAM

[kana qJ1s1 OLIEHOYHBIX MEPOTIPUSITHI HK3aMeHa

%o BBINOJTHEHHS IK3aMeH, CooTtBeTcTBHE
3alaHUH DK3aMeHa oayn TPaAULMOHHOM OlleHKe Onpenenernue oneHku

90%-+100% 18 +20 «OTtmuaHO» OTnuyHOE MOHUMAaHKE TPEAMETa, BCECTOPOHHNE 3HAHMS, OTIMIHbBIC YMCHUS U BIIaJCHHE OMBITOM IIPAKTHYECKOH JeATeNIb HOCTH,
HEOOXOAMMEIE Pe3yIbTaThl 00ydeHHsT CPOPMHUPOBAHBL, X KAU€CTBO OIEHEHO KOJIMIECTBOM 0AIUIOB, OJIM3KAM K MAKCHMAITHHOMY

70% - 89% 14+17 «Xopomio JlocTaTo4YHO MoJIHOE MOHMMAaHKE ITPEIMETa, XOPOINe 3HAHMUS, YMEHHS 1 OTIBIT TPAKTHIECKOH NeATETbHOCTH, HEOOX0ANMBIE
pe3ysbTaThl 00ydeHus chOPMHPOBAHBI, KAYECTBO HHU OJTHOTO W3 HUX HE OIIEHEHO MHHUMAIBHBIM KOJIMYECTBOM OAJLIOB

55% - 69% 11+13 «Y 1oBIL» [IpuemiieMoe MOHMMaHUE MIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHNS, YMEHUSI U OTIBIT MPAKTHYECKOH eI TEeIbHOCTH, HE0OX0INMbIe
pe3ysbTaThl 00ydeHus chOPMHUPOBAHBI, Ka4€CTBO HEKOTOPHIX U3 HUX OIL[CHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aJlIoOB

0% - 54% 0+10 «Heynosi.» Pesynbrarel 00ydeHUs] HE COOTBETCTBYIOT MUHUMAIBHO JOCTaTOYHBIM TPEOOBAaHHUSIM

4. TlepeyeHb TMNOBBIX 3a1aHUIA

OueHoYHbIC MepOnpUATHSI

IIpuMephl TUIIOBBLIX KOHTPOJIBHBIX 32JaHH I

—_—

| [InceMenHast npoBepoYHas
paboTa Ha MPaKTHIECKOM
3aHATUU

3amanus:

3aganue 1.

Ecnm nnacTMHKY M3 4HCTOrO IMHKA OIMYCTHTHh B Pa30aBiIEHHYIO KHCIOTY, TO HayaBIleecsl BbIAEICHHE BOJIOPOAA BCKOPE
noyTH mnpekpamaercs. OAHAKO, NMPH MPUKOCHOBEHWH K IIMHKY MEIHOW MaJOYKOW W3 MOCHeIHed HadyuHaercst OypHoe
BbIZIeIeHHE Bojopoa. Jlaiite 00bsiCHEHHE IPOUCXOSAIIEMY.

3ananue 2. D1eKTpoan3 BOJAHOTO pacTBopa xiopuaa Hukels (II) B amexTposmsepe ¢ HHEPTHBIM aHOJAOM TPOBOIIIN 5 9 TIpH
cune Toka 20 A, BBIXOA MO TOKy cocraBul 95%. 3anummmure cxemy oanekTponusa. Ompezesure: KOJHMYECTBO
u3pacxonoBanHoro ArekTpudecTsa (Kir); maccy BemiecTBa, BRIACTUBIIETOCS HA KaTojae (T).

3amanue 3.

Hamumure ypaBHEHUS 3JIEKTPOXMMHUYECKON KOPPO3UHU XPOMa C KUCJIOPOAHOM Jenosipu3anueid. KakoB KOHEUHbIH MpPOIyKT
okuciIeHnst xpoma? Hammmure ypaBHEHHs] BCEX MPOUCXOISIINX MporieccoB. CaenaiTe BEIBOJ BO3MOKHOCTH KOPPO3HOHHOTO




OneHoYHbIe MepOnpUATHSI
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npouecca? OTBET 000CHYHTE.

2,

3ammra oT4eTa 1Mo
naboparopHoii pabore.

Bompocsr:

1. Peaxnus: A(r) + 2B(r) = 2C(r) apasiercs npocroii. Kakoii rpaduk oTpaskaeT 3aBUCUMOCTb CKOPOCTH 3TOM peaKkIuu OT
KOHIIEHTpaluK BellecTBa A u BeriectBa B? O0bsicHuTe cBO# BBIOOP. HanuimTe knHeTHueckoe ypaBHEHHE 3TOH peaKivy.
UYemy paBeH 00IIMi MOPATIOK PEaKIuu?

v L, v 8]

— b LA

c c c c
1y 2) 3) 4)

2. Kakas sHeprus Ha3pIBaeTCs dHeprue aktupanmu’? Kak oHa BIHsSIET HAa CKOPOCTh XUMUYECKOH peakuu? 3aBUCHT JH OHA
ot Temneparypbl? Kakoil BEIBOJI MOKHO CIIENaTh O XUMHUUYECKOW PEaKIMH, PACCUHUTAB [l Hee SHEPrUI0 aKTUBAIIN?

3. Kakum 06pa30M YCTpOﬁCTBO TCpMOCTATa, UCTIOJIB3YCMOTO B naﬁopaTopHoﬁ pa60Te, BJIMSICT Ha BCJIMYMHY NOTPCIIHOCTH B
pacyeTe SHEPIrun aKTI/IBaHI/II/I?

KoHTponbHbIe BOIpOCH pa3MelieHbl B yueOHOM nocooun: JJabopaTtopHslil mpakTUKyM 1Mo o01ei u
Heoprannmdeckoil xumun: yueonoe nmocooue / H. ®@. Crace, A. A. [lnakuakus, E. M. Kus3esa,
Hauumonanbhslii uccienoBarenbckuii Tomckuil nonurexunueckuit yuusepeuret (TITY). — 3-e uzg.,
nepepad. u non. —Tomck: U3n-so TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (maTa o6pamenus: 11.03.2020). — Pexwm qoctymna:
n3 KoprnopatuBHOM ceT TIIY .- TekcT: 2371eKTPOHHBIN.

| 3ammra U]13.

Bompocsr:
1. OObsicHHTE, TIOYEMy KOHLEHTpalMs PEeareHTOB W KaTalu3aTop HE BJMSIOT Ha 3HAUEHHWE KOHCTAHThI DPaBHOBECHS?
PaccuunTaiiTe paBHOBECHYIO KOHIIEHTpalMio Bojgopojaa B peakuuu 2HI(r) <> H2(T) + 12(r), ecnu HavanbHasi KOHIEHTPALIUS
HomoBomopomaa cocrapiisiia 0,55 MoJib/J1, a KOHCTAaHTa paBHOBecus paBHa 0,12.
2. 3anMIuuTe OCHOBHBIC CTaIMU PACTBOPEHMS TBEPABIX BEIIECTB, KAKMMH TEIUIOBHIMU 3((EKTaMU OHH COIPOBOKIAIOTCS.
IIpu pactBopenun 10 r rumpokcuaa Hatpust B 250 M1 BoAsl Temmeparypa mossicuinack Ha 9,7 K. Paccunraiite sHTaIBbIHIO
pacTBOpeHUs] THIPOKCHUAA HATpHs, IPHUHUMAs YIEIbHYIO TEIFIOEMKOCTb PAacTBOPa PaBHON yAEIbHOM TEMJIOEMKOCTH BOJIbI
4,18 Ix/(r-K).
3. Beruucnure TemIiepaTypbl KpUCTAILTM3AI[UH U KUIIEHHsT PacTBoOpa, cojepxkaiiero 3.4 r xnopuaa 6apus B 100 r Bojbl, eciu
Ka)KyIlasi CTETeHb KPUCTAJUIM3aIMU COJIM B PACTBOpE cocTaBisieT 75 %.
4. Kakve U3 mepeyrciIeHHbIX XapakTepHCTHK: TEMIIEpaTypa, SHTPOIIHS, Macca, INIOTHOCTh, CBOOOIHAS SHEPTHUsl, BHYTPEHHSIS
SHEPrusl, TEIUIOTa SIBISIOTCS (YHKIMAMH COCTOSHMA, a KakMe — MapaMeTpaMH COCTOSHHA cucteMbl. Ha pucynke
MPEJICTABICHBI SHEPreTHYECKUE AUArPaMMBbI IIPOLIECCOB OKHMCICHHS Yrilepoa 1 a30Ta:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Ey Ey
NO C+0,

Ez — Ey =——

| |

| |

AE| 90,37 Kk AE| 3935 Kk
| |
VaNa + % 05 1 | co;

By e— Es I——

- >
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Kakoit u3 mporeccoB siBJISETCS 3K30TEPMHUUYECKUM, a Kakoi — aHgoTepmudeckum? OTBeT mosicHute. Paccuuraiite 00beMbl
pEareHToB 1 MPOAYKTOB SHAOTEPMHUECKOTO TIPOIIECCA, ECITH B PE3YJIBTATE €r0 MPOTEKAaHUS MOTIOTHIOCH 125 Kk/Ix Tema.

5. TlpuBenenbl TpaQuK¥ 3aBUCMMOCTEH KOHCTAHTHI PABHOBECHS OT TEMIEPATYPhl UIA  OK30TEPMHUECKUX U
SHAOTEPMHUUECKUX PEaKLU:

OOBsICHUTE TIOJTYdEHHbBIE 3aBUCHMOCTH.
KoncranTa paBHOBecust peakumu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHBIE KOHIIEHTpAallMd BOJOpOJa U
ammuaka pasabl 0,2 1 0,08 MoJTb/71. Beraucnute HauaabHBIC KOHIICHTPAIIUU a30Ta U BOJIOPO/IA.

COopHUK 33/1a4 M yIIpaXHEHUH 1Mo o01ei xumun: yaeoHoe nocobue [Dnexrponssiid pecype] / E. b. Tonymkosa [u ap.]. —
2-e u3l., oM. u ucnp.. — 1 xommbroTepHsiid daitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — Jloctyn u3
kopropatuBHOii cetu TIIY. Cxema gocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001 .pdf

4]

TecTupoBaHue — HE3aBUCUMBII
koHTpoJsb [IOKO

[Tpumep Ouera:

1. PacTBop BellecTBa-HEIJIEKTPOJUTA 3aKHIaeT NHpu Temmeparype(yopars) Ha 15,36° Bbille, 4eM YHCThIA OeH30I
(Ka(6enzona)= 2,57). Ecnu 550 r BemiecTBa pacTBOPHTH B OJHOM KHJIOTpaMMe OEH30JIa, TO MOHIDKEHHE TeMIepPaTyphbl
kpuctammsanuu pactBopa (Kk(6enszoma) = 5,70), coctaBur __ °.

2. OcMoTHYECKOE JaBIICHHE pacTBopa, B 1 1 koToporo cogepxkurcs 25 T rmoxo3sl (CqH 20¢) mpu 25 °C, paBHO kl1a.
3. YcraHOBHTE COOTBETCTBHUE

BemectBo CBOWCTBO B BOJTHOM PacTBOpe



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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A) HNO, 1) cnaOpblii 3J€KTPOJIUT
b) CH;COOH 2) CUIIbHBIN 3JICKTPOJTAT
B) KOH 3) HEITCKTPOJIUT

') C,HsOH

1) NaCl

4. KoHCTaHTa AMCCONMAIIMN a30TUCTON KHCIIOTHI ITPU Pa30aBICHUH pacTBOPA
HNO, = H" + NO,
1) yBenuuuBaercss  2) yMeHbIIACTCS  3) HE U3MEHAETCA
5. HM3oronmdecknit k03(QGUIMEHT HUTpaTa Kaiusl, KaKYIIAscs CTENeHb JAMCCOIMAIMM KOTOPOTO B BOJHOM pacTBOPE
cocrasisieT 50%, paBeH _____
6. Ecmu creniens aucconmanuu 0,2 M mypasbunoit kuciotsl (HCOOH) pasna 0,03, To KOHCTaHTa JUCCOIMAIINN PaBHA _
7. H,SO,4 B3anMoieficTByeT HEOOpaTHMO ¢
1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KomiecTBo HOHOB B KPaTKOM HOHHOM YPaBHEHHH PEAKIIUU
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO _____ MOJb.
9. Kucnyro cpexy NMeIOT BOJHbIE PacTBOPHI COJICH
1) NaZSiO3 2) F6C13 3) ZIISO4 4) Nast4
10. Cynsdun vatpus (Na,S) B BOAHOM pacTBOpe
1) rugponmzyercs o KaTHOHY
2) THAPOJI3YETCS TI0 aHUOHY
3) ruaponm3yeTcs 0 KaTHOHY ¥ aHHOHY
4) He THApOIM3YeTCS
11. YcranoBuTe nocnenoBaTeIbHOCTD 110 YBEIMYCHUIO BOCCTAHOBUTEIILHON aKTHBHOCTH METaJUIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. 3/1C MeHO-KaIMHEBOT'O r'ajIbBAHMYECKOTO AJIEMEHTA ((p°Cd2+/Cd= -0,41 B, (p°Cu2+/Cu = 10,34 B) npu cTaHIapTHBIX

YCIIOBUSX paBHa B.

13. Ha aHoze nipu KOppo3uH OLIMHKOBAaHHOTO JKeJie3a IPOTEKaeT MpoIecc

1) Fe - 2e = Fe**

2)7Zn - 2e = Zn**

3)2H" +2e=H,

4) 2H,O +2e =H, + 20H

14. Ecii npoBoauts 3nekTpoin3 pactsopa CoSO, B Teuenue 10 1 npu cuie Toka 20 A (n = 80%), To Macca BelecTsa,
00pazyroIerocst Ha KaTo/ie COCTaBUT ____ T.

15. Ha kaToze npu 3J€KTpoIn3e BOJHOTO PacTBOpa XJIOPHU/Ia LIMHKA C IIMHKOBBIM aHOIOM MPOTEKAIOT IIPOILIECCHI
1)Zn-2e =Zn**

2)Zn** +2e=7n

3) 2H,0 - 4e =0, + 4H*

4)2CI' —2e =Cl,
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| DK3amen

buner 1.

1.laiiTe onpeeneHye MOHSITHIO TEPMOAMHAMUYECKAsl CUCTeMa, MPUBEIUTE KiacCH(pHUKaILIUH.

2. Chopmynupyiite BTopoii 3akoH Payist auist mporiecca KpUCTa/UTU3alMU PACTBOPA. 3alUILUTE er0 MaTeMaTHYecKoe
BBIpaXKEHHE.

3. 3anumure peakiyu, IpoTEKArOIIHe MPH AJIEKTPOu3e BoJHOTO pacTBopa Zn(NOs),

4. s peakumu N,O + H, — N, + H,O nosydens! crnenyromue 3KCriepuMeHTaIbHbIE JaHHBIE:

P4, xlla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 0.4 0,15 0,4

PaccuwnraiiTe: KOHCTaHTY CKOpPOCTH pPEaKIM{, YAacTHBIC MOPSAOKHA MO BEIIEeCTBAM, OOIMH MOPSIOK PEaKIMH W YHCIIO,
nponymeHaoe B Tabnure. Crenaiite BRIBOJ O MeXaHH3Me JaHHOH peakunu. OTBET HOSCHUTE.

5. MetonuyecKue yKa3aHusi 10 MpoueaAype OleHNBAHUS

OueHOYHBIE MePONPUSITHS

l'[pouexlypa NPOBEICHUA OLICHOYHOI'O MEPONIPUATUH H HEe00X0IMMble METOIMYECKHE YKa3aHus

L.

IInceMenHas npoBepoYHas
paboTa Ha MPaKTHYECKOM
3aHATUU

[TpakTHdeckoe 3aHATHE 3aKaHYUBACTCS MUCHbMEHHOM POBEPOYHON pabOTON, KOTOpast BKIIIOYAET B ce0s 5
3aJlaHUi, COCTABJIEHHBIX MPETIOIaBaTeIeM 110 TeMe MpakTHyeckoro 3anatus. Ha paboty orBogurcs 30
MUHYT, 3aTE€M CTYJIEHTHI CIAI0T cBOM paboTel. Kaxknoe 3ananue onennBaercs B 1,2 6amia, Takum 00pa3om,
3a JJAHHOE OLIEHOYHOE MEPOIPUATHE CTYJEHT MOXKET NOIyYUTh 10 6 OaioB. [y NoAroTOBKY K
NPAKTUYECKOMY 3aHITHUIO CTYJIEHTY HEOOXOAMMO popadoTaTh JEKIMOHHBIN MaTepua, MaTepuall
y4eOHUKOB W/WIIM Y4EOHBIX TOCOOUH.

Kpurtepun oueHMBaHust 0JHOTO 3a1aHUA:
e 3aaHue BHITIOJHEHO TIOJHOCTHIO BepHO — 1,2 Gasia.
e 3ananue BeIONMHEHO yactTuyHo 0 — 1,0 Gamna.

3amura U3

N3 crynenra conepxut 20 3anau u ynpaxsenuit uz J1OI14, nepedeHb KOTOPBIX HAXOAUTCS B BApUAHTE
W13 kaxaoro cryaeHrta. TeMbl OXBAaThIBAIOT BCE Pa3elibl IPOTrPaMMBbI TUCHUILTAHBIL.

[IpenonaBatens oOecreunBaeT CBOEBPEMEHHOE MOTyYeHHEe CTyIeHTaMu BapuaHTtoB U/13, a Takxe
MPEIOCTAaBIIAET AIEKTPOHHYIO CCHUIKY Ha COOPHUK 3aj1a4 U YIIpaKHEHUH.

W13 BBINOTHSIOTCS B OTJENBHOM TETpau, Ipy OPOPMIICHUHU KaXI0T0 3aJaHusl 0053aTeIbHO YKA3bIBACTCS
€ro HoMep, MPUBOJIUTCS MOJTHOCTHIO TEKCT YCIOBUS KAXKIOT0 3a/1aHus. Pelienue kaxxaoro 3a/1aHus JOKHO




OneHoYHbIe MepOnpUATHSI

IIpouenypa npoBeeHus OLEHOYHOr0 MEPONPHSATHS U HeOOXOAHMble METOAMY eCKHEe YKA3aHU s

OBITH IOJPOOHBIM, C BKJIIFOUEHHUEM MPOMEKYTOUHBIX PAacu€TOB, PACCy KICHHUMN, TOSCHEHHUM, C YKa3aHUEM
UCTOJIb30BAaHHBIX 3aKOHOB, IPABWI U POPMYIT; y MOITYYAEMBbIX B KaX/10M JAEHCTBUN YUCIECHHBIX BETUYUH
yKa3bIBaeTCsl eAMHUIA U3MepeHus (pasmepHocTs). /I3 mposepsieT npenoiaBarenb, Be Ly IUN
nabopaTopHble 3aHATHS. B TeueHue Heenu cTyJeHT JOJDKEH PEelIuTh He MeHee 2-X 3aj1ad.

Cymmapnsiit peritunr 3a /13 cocrasnsier 10 6amios.

Kputepum onieHKH OTHOTO 3aaHUs:

e 3aganue oQOpPMIICHO B COOTBETCTBUH C TpeOOBaHUSMHU U cjaHO BoBpeMs — 0,5 Gana.
e 3aganue oQOpMIICHO B COOTBETCTBUU C TPeOOBAaHUSIMHU, HO c/1aHO HE BoBpeMs — (0,2 6anna.

Ecnm 3agaHue BBITIOJIHEHO C 3aMCUYaHUAMHU, TO CTYACHT UCIIPABJISACT OIITHOKH U CHacT 3aaHNC BHOBbB.
banmel 3a HCIIPABJICHUSA HEC CHUIKAIOTCH.

3ammTa oT4era 1o
nabopaTopHo# paboTe

B Hauane maboparopHOii pabOTBI CTYAEHT NOJTy4YaeT AOMYCK K padoTe, AJIsl 4eTro OH MPEIOCTaBISIET
IPEToIaBaTelI0 KOHCIIEKT J1a00paTopHOH paboThl, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUUECKHE OCHOBBI,
chopMypoBaHa 11e1b paboThl, MPUCYTCTBYET SKCIIEpUMEHTAIbHAS YaCTh, PUCYHKH U TaOIUIIBI
HKCIEPUMEHTANIBHBIX TaHHBIX (TIpH HeoOxoaumocTn). I1o okoHYaHnM 1a00paTOPHO pabOTHI CTYACHT
CAacT OTYCT, B KOTOPOM IIPUBCACHBI YPABHCHUA peaKuHﬁ, OIIMCaHbI HaGJIIO[[eHI/ISI, IMPUBCACHBI PAaCYCThI,
ClieNaH MPOMEXKYTOUYHBII BBIBOJ MO KAXKIAOMY OIIBITY, CIIeJIaH OOIIHiA BBIBOJ IO JIAOOpaTOpHOIi padoTe.
CyMmMmapHbIii peiTHHT 32 1abopaTopHyIo padboTy cocTaBisieT 3 Oaa.

KpuTtepun oleHKH KOHCIIEKTA-0TYeTA K J1a0opaTopHOi padoTe:
e Tloxroroska k jaboparopHoii padbote — 1 Oasur.

e Oruer no labopaTopHoi padote — 1 OasI.
e 3ammra mabopatopHoit paboThel — 1 Ham.

TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO

PyGexnoe TtectupoBanue (PT) mpoBoauTcss B KOMIBIOTEpHOW ¢opMe B on-line pexxuMe BO Bpems
KOH(EpEeHII-HEeIeN B CEPEAMHE U KOHIIE TEKYIIEr0 CEMECTpa COTTIACHO PaCIHCaHUIO.

[MponomkurenbHOCTh TecTUpoBaHus — 90 MuHyT 0e3 nepepbiBa. OTCUET BpeMEHH HAYMHACTCS C MOMEHTA
BxoJa crynaeHta B Tect. MHCTpyKTaX, NPEAIIECTBY 0NN TECTUPOBAHHIO, HE BXOJIUT B YKa3aHHOE BpEMSI.
CTyneHT MOXKeT 3aKOHYUTH BbITIOJIHEHHE TecTa 0 UCTeUueHHs OTBEIEHHOTO BPEMEHH.

PT HameneHO Ha HE3aBHCUMYK OOBCKTUBHYIO OIICHKY 3HAHWUW, YMEHHMH W BIAJICHUWH, IOJy4YEeHHBIX
CTYJIGHTaMHU 3a OTPEeIEJICHHBIN MPOMEKYTOK 00yUCHUS.
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Kaxapiii BapuaHT Omiieta MOJEIUPYETCS KOMIBIOTEPOM IO 3a/JaHHBIM pas3fesiaM XUMUHU U COAEpPKUT 15
3ananuil. CTyIEHTBl BHOCAT OTBETHl B KOMIIBIOTEDP, HO BCE PELICHUS U MOSICHEHUsI MPOBOJAT Ha Oymare. [1o
OKOHYaHUM TECTUPOBAHUS NPENOJAaBATENI0 BBIJAETCS MaTpUla OTBETOB U CyMMAapHBIM PEUTHHT 3a TECT.
OO6cykienue pe3yabTaToB TECTUPOBAHMS MPOBOJAUTCS HA KOHCYJIBbTAIMH.

Kputepuu oieHKH 0OTHOTO 3a1aHUS:

®  3a KaXJ10€ NIPaBWIbHO BBIIIOJIHEHHOE 3a/laHUE BbICTaBIsIeTCs | TeCTOBBIN Oa,

® 33 HEMPaBWJIBHO BBIMOJIHEHHOE WJIM HEBBIIIOJIHEHHOE 33/1aHKe BbIcTaBisieTcs 0 6aos;

e Ui 3aJaHUM C BBIOOPOM HECKOJBKMX IPaBUWIbHBIX OTBETOB, 33/JaHUM HAa COOTBETCTBHUE U
YCTaHOBJICHHE NIOCIEA0BATEIBbHOCTH IIPEYyCMOTPEHO YaCTUYHOE OLICHUBAHUE.

MakcumanbHbli CyMMapHBIH TecTOBbIHN 6aut 3a kaxaoe PT coctaBnser 15 6amios.

3a 2 "enenu A0 PT cTyneHTHl MOTYT O3HAKOMUTCS C IEMOHCTPALMOHHBIM BapHaHTOM OuieTa, KOTOpPbIi
pacrnosiaraetcs Ha caite http://exam.tpu.ru B paznene «MeponpusiTUs», 1 MOKET ObITh BBIIIOJIHEH KaXJ(bIM
CTYACHTOM HEOIPAHUYEHHOE YHCIIO pa3.

Hns cmyoenmog, ne npoweduwiux PT 6 nepuoo npogedenuss mecmuposanus no yeajicumenbHol npuyuHe,
npeoycMoOmpeHa 803MONCHOCHb MEeCMUPOBAHUS 8 Pe3ePEHbLIL 0eHb, KOMOPbIl HA3HAYAemCcsl cpa3y nocie
KOHGhepeHy-Heoeu.

IIpu peszynomame pybescnozo mecmupoganus 6 64108 u menee, 0OYUAIOWUMCA NPeOOCMABIAEMcs 6
nepuoo mexywei npoMedCymoyHou ammecmayuy 603MOICHOCMb nosmopro npotimu PT 6 pezepénviil
Odenb, coenacosannwlli ¢ bropo pacnucanuu TITY.

DK3aMeH

CTyIeHThI IPOXOJAT YCTHOE coOeceI0BaHIE, KOTOPOE BKIIOYAET 4 Borpoca (2 TEOPETUIECKUX U 2
NPAKTHYECKUX ) MO MpoieHHbIM TeMaM. CTyIeHT TOTOBUTCS B TEUEHUH 5 MUHYT U Jlajie€ OTBEYaeT Ha
BOIIPOCHI, CONIPOBOYKAasi CBOM OTBET MosicHEHUsIMU. Bpems oTBeta 15 MuUHYT.
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