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1. Pouasb aucuuminnbl «XuMus 2» B (GOPMHPOBAHNH KOMIIETEeHIIHI BHINYCKHUKA:
SJ1eMeHT Cemectp
0GpazoBaTebHOI Kon Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (1eCKPUITOPHI KOMIIETEHIHHN)
nporpamMmmal KOMITETEHIINH HaumenoBanue KOMIIETCHIINA
HaumenoBanue
(mucuuniMHa, Konx
npaktuka, F'HA)
Bnameer omelToM OpUMEHEHHS  3aKOHOB  ©CTECTBEHHBIX HAayK |
VK(Y)-1.B1 MaTeMaTUYECKUX METONOB U MOJEICH NI PELICHU 3a1ad TEOPETUYECKOr0 U
’ IIPUKJIAHOTO XapaKkTepa
Biageer penpoAyKTUBHBIMM METOJAaMU I103HABATEIbHOU JEATEILHOCTH U
CriocoGeH OCyIIECTBIATh YK(V)-1.B2 | MBICIUTETFHBIMH OIIEPAIAMU 7S PEIICHIS 3329 €CTeCTBEHHOHAYTHBIX
MIOMCK, KPUTUYECKUI aHATU3 U AUCHHUIUIMH
CHHTE3 HH(pOPMaIUU
YK(V)-1 S YK(Y)-1.Y¥1 | Ymeer peurats 3aauil TEOPETUIECKOTO U MPUKIIAHOTO XapaKTepa
Xumus 2 2 ™) TIPUMEHSTh CUCTEMHBIHN MOAXO0/ ™) p p P P P
AUIA pCIICHHA ITOCTABJICHHBIX YMeer 00001aTh YCBOGHHBIE 3HAHUSI €CTECTBEHHBIX HAYK KaTErOpUsIMA
3a7a4 YK(V)-1.Y2 | cucteMHOro aHajm3a U MOAX0/Ia ¥ MBICITUTEIEHBIMHA OTIEPaIlisIMH aHATTN3A,
CUHTE3a, CPABHEHUS U OLIEHKU
VK(Y)-131 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTHUECKUE METOIbI
) TEOPETUYECKOTO XapaKTepa
VK(Y)-1.32 3HaeT penpoAYKTUBHbBIE METObl [03HABATEIBHON JAESTEILHOCTH, TPU3HAKU
) CUCTEMHOI'0 IIOJIX0J]a U CUCTEMHOIO aHaIM3a
Buiageet onbITOM IIIAHUPOBAHUS U IIPOBEACHUS XUMUUECKUX UCCIIEJOBAHUMN B
OIIK(Y)-1.B9 0o0JacTH TepMOIUHAMUKH, KHHETHKH, SJIEKTPOXHMHH, XUMHH PacTBOPOB,
' aHamm3a M O0OOIIEHHS HSKCHEPHUMEHTANbHBIX JaHHBIX, BBISIBIICHUS
3aKOHOMEPHOCTEN IPOTEKAHUS XUMUUECKHUX IIPOLIECCOB
CrIoCoOHOCTh YUHTEIBATH COBPEMEHHEIC YMeer onpenensaTh TepPMOJAUHAMUYECKUE U KUHETUYECKUE TIapaMeTpbl
TCHACHTIMH AIBITTIA TCXTIH 1 XMMHUUYECKUX IPOLECCOB, IIPOBOJUTD PACUETHI KOJIMYECTBEHHBIX
TEXHOJIOTHH B 00J1aCTH 00ECIICUEHHS OHK(Y)-I Vo POt > 1Ip il p
OMK(YIL TexHoC(hepHOi Ge30MacHoCTH, XapaKTEPUCTUK PACTBOPOB HERJIEKTPOJIUTOB U IEKTPOJIUTOB, BBISABIAThH
) U3MEPUTENHEHON U BBIYMCIHTENEHON 3dKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKUX peaKI_[I/Iﬁ
TEXHUKH, HH(POPMAIMOHHBIX
TEXHOJIOTHI B CBOEH
po(heCCHOHATBEHON JIeATeNbHOCTH
OTIK(Y)-1.39 3HaeT OCHOBHBIE NOHATHS U 3aKOHBI XUMHYECKON TEPMOAUHAMUKH,
' KHHETHKH, JIEKTPOXUMHHU U MPOLECCOB, IPOTEKAIOIINX B PACTBOpaX
2. Tloxazaream m MeTOabI OLICHUBAHUA
l'l.ualmpyeMl,le Ppe3yibTaThl oﬁyqemm Mo THCITHUIIJTHHE KOMI’[eTeHI.[]/Iﬂ HaunmeHoBanue pasaea THCIHUIIIMHBI MeTO[lBl OIICHUBAHUSA
Kox | HaumeHoBanue (o11eHOYHbIE MEPONPUSITHS)




PO 1 IIprMeHATh 3HAaHHMS OCHOBHBIX IIOHSTHH, TEOPUH U 3aKOHOB 1. 3aKOHOMepHOCTI/I ITucemenuas MpOBEpPOYHAs
XUMHUYECKON TEPMOIUHAMUKHN U KUHETUKHU, YUEHUS O PacTBOpax XMMHYECKHX PeaKIIHii pa60Ta Ha MPAKTHYECKOM
N DJICKTPOXUMHUYECCKUX CHUCTEMAX I OIHUCAHUA XUMHYCCKUX
mponeccon YK(VY)-1 2. DAEKTPOXUMHUYECKUE 3aHATHU.
OIIK(V)-1 MPOLECCHI Bemonnenne NJ13.
3. XuMus pacTBOpPOB TectupoBanue — 3JIEKTPOHHBII
obpazoBarenbHbIi pecypce (JOT).
P12 | Bomonuste pacuSThl  TCPMOAMHAMHYCCKHX — GYHKUMA U 1. 3akoHoMepHOCTH [TucemeHHast mpoBepoOYHAs
KHHETHYCCKUX MapaMETpPOB XHUMHUYCCKUX peaxunﬁ, CBOMCTB XUMHAYECKUX peaKuHI‘;I pa6OTa Ha HpaKTI/IquKOM
PACTBOPOB U XaPAKTCPUCTUK IJICKTPOXUMHUYCCKUX CUCTEM.
YK(Y)-1 2. DAEKTPOXUMHUYECKUE 3aHATUU.
OIIK(Y)-1 MPOLECCHI Bomonunenune N/13.
3. XuMus pacCTBOpPOB TecTupoBanue — 3MEKTPOHHBIN
obpazoBarenbHbIi pecypc (JOT).
P/13 | Hcrmonp3oBath  METOABI  IIAHMPOBAHMS M NPOBEICHUS 1. 3akoHOMepHOCTH 3amura oT4era 1o jJabopaTopHOi
XHUMHUYCCKOT'O OKCIICPUMECHTA JIIsL YCTaHOBJICHUSA XUMHUYECKUX peaKHHI‘/’I pa6OTe
3aKOHOMEDHOCTEH  IIPOTEKAaHMs  XUMHYECKHX  IIPOIECCOB, YK(Y)-1
2. DAEKTPOXUMHUYECKUE
OIpEETICHUS ux Ka4eCTBECHHBIX Hu KOJINYECTBEHHBIX OHK(Y)—l
XapaKTepPUCTHK 1IPOHECCHI
3. Xumus pacTBOpOB

3. IlIxana oueHnBaAHUSA
[Topsinox opraHu3anMy OLIEHUBAHUS PE3YJbTAaTOB OOYUYEHHS B YHUBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaToOB 00ydyeHus: B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (Cructema olieHMBaHUsA)» (B JEHCTBYIOLIEH pelakuum).
Hcnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3y/ibTaToB oOydeHus. MtoroBas oneHka (TpaJullMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHocTH (M3ydyenue nucuuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTUKM) ONpeAesercss CyMMoM OanjioB MO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM arTecTanuy (UTOroBast peTUHroBas oleHka - MakcumyM 100 OamioB).

PacnpeneneHne OCHOBHBIX H AOOINOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPONMPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACJIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHUS CooTBeTCTBHE
OnpeneJieHne OLeHKH

3alaHUuA Tpall]/llll/IOHHOﬁ OLIEHKEe
90%+100% «OTINYHOY OTnnyHOE MOHMMAaHUE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TeIbHOCTH,
HEOOXOIUMBIC PE3yIbTaThl 00ydeHUs chOPMUPOBAHEI, HX KAYECTBO OI[CHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KHM K MaKCHMAaJIbHOMY
70% - 89% «Xoporo» JlocTaTouHO MOJIHOE TTOHUMAaHUE MPEAMETa, XOPOIITNe 3HAHUSI, YMEHHUSI U OTIBIT MPAKTUIECKOU e TENHHOCTH, HEOOXOIUMBIEC PE3yIbTaThI

06yquI/m C(bOpMHpOBaHLI, Ka4yCCTBO HU OJHOT'O U3 HUX HC OLICHCHO MMHUMAJIbHBIM KOJIMYCCTBOM 0asIoB




55% - 69% «Y IOBJ.» HpI/IeMHeMOC NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/IquKOﬁ JACATCIBbHOCTH, HeO6XOHI/IMLIe PE3yabTAThI
06yqu1/151 C(bOpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJINYCCTBOM 0asioB

0% - 54% «Heynosin.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUSIM
[xana 17151 OLIEHOYHBIX MEPONIPUATHHA U T PEPEHIIMPOBAHHOTO 3a4eTa
Crenenn
a
c()opMHPOBAHHOCTH Bau COOTBeTCTBﬂe Onpenenenue onenin
pe3yiabTaToB TPaAHUUHNOHHOHU OLICHKE
00yueHHnst
90% + 100% | 90+ 100 «OTIUIHO» OTin4HOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHUE 3HaHMS, OTIIMYHbIE YMEHUS U BIaJIeHHE ONBITOM NPAKTUYECKON e TeTbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE NPEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIICHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0alIOB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe NoHUMaHKE TPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIBHOCTH, HEOOXOMMBIE
Ppe3ynbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OAIIIIOB
55% + 100% | 55+ 100 «3a4TeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbTaTsl 06y4eHusI He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUAM
«He 3aureno»

4. TlepeyeHb THNOBBIX 3aJaHMI

OueHo4HbIE MEPONPHSITHS IIpuMepsb! THNOBBLIX KOHTPOJILHBIX 321aHHI
1/ IlucbmenHas mpoBepoyHas 3anaHus:
pa60Ta Ha IMPAKTHYCCKOM 3ananue 1.
3aHSITHA Ecmu IUIACTUHKY M3 YUCTOIO0 HHMHKA OITYCTUTH B pa36aBJ’I6HHy10 KHCJIOTY, TO HadaBLICCCA BBIACICHHUE BOAOPOAda BCKOPE

mouTH Tpekpamaercs. OmHAKO, TMPH NPUKOCHOBCHWH K IWHKY MEIHOW MANOYKOH W3 TOCIenHed HauyuHaeTcs OypHOe
BEIJIENICHUE Bogopoaa. Jlaiite 00bsicCHEHHE TPONCXOIAIIEMY.
YK(Y)-1. 1B1, YK(V)-1.1 V1, YK(¥)-1.2 B1, YK(V¥)-1. 2V1

3ananue 2. DIeKTPOIN3 BOJAHOTO pacTBopa xiopuaa Hukens (I1) B anexkTponmsepe ¢ MHEPTHBIM aHOAOM MPOBOIWIN 5 4 IIPU
cume Toka 20 A, BEIXOO MO TOKy cocTtaBmwil 95%. 3anmmmure cxemy osnekTponnsa. Omnpenenure. KOJIHMYECTBO
M3pacxoJ0BaHHOTO ekTpudectBa (Ki); Maccy BemecTa, BhIIEIUBIIETOCS Ha KaToe (T).

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

3anmanwue 3.

Hamnumure ypaBHEHUs 3JIEKTPOXUMUYECKOW KOPPO3UHU XpOMa C KUCIOPOAHOM aenoiigpusanueil. KakoB KOHEUHBIM IPOAYKT
okucieHus xpoma? Hanumure ypaBHEHUs BCeX MPOUCXOAAIMIUX MpoueccoB. Caenaiite BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 00OCHYiTE.

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

2| 3ammura oryera 110 Bompocsr:
nabopaTtopHoi padore. 1. Peakuus: A(r) + 2B(r) = 2C(r) sBisiercs npocToit. Kakoi rpaduk oTpaxkaeT 3aBUCMMOCTb CKOPOCTH 9TOH PEakIUu OT
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KOHLIEHTpaLMHK BelecTBa A 1 Bemecta B? O0bsicHuTe cBOit BbIOOp. Hanmmure kuHeTHYECKOE YpaBHEHUE ATOH peaKIyy.
Yemy paBeH 0OUIMH MOPSIOK peakuu?

v 8] 8] v

g A AN

c c c C
1) 2) 3) 4)

2. Kakas sHeprus Ha3pIBaeTcsl SHeprueil aktuBanun? Kak oHa BIHsSET Ha CKOPOCTh XUMHUYECKOH peakiuu? 3aBHCHT JIM OHA
oT Temrepatypsl? Kakoil BEIBOJ MOXKHO CAEIAaTh O XMMUYECKOI peakuy, pacCUUTaB JJIs Hee DHEPTUI0 aKTUBALUHU?

3. Kakum o0pazom ycTpoHCTBO TepMOCTAaTa, UCIIOIB3YEMOTO B JIADOpaTOpHOil paboTe, BIMSET HAa BEIUYMHY MOTPEIIHOCTH B
pacdere SHEpruM aKTUBALUU?

KonTtponbsHbIe BOIIPOCH pa3MeIIeHbl B yueOHOM mocooun: JIabopaTopHbIid MPaKTUKyM O 00mIel u
Heopranuueckoi xumuu: yueonoe nocoodue / H. @. Crace, A. A. Ilnakunkun, E. M. Kuszesa;
HarmonanesHslii nccnenoBarenbekuii ToMckuit monmurexandeckuii yauepeuteT (TITY). — 3-e uzn.,
nepepab. u gon. —Tomck: U3a-so TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 11.03.2020). — Pexxum gocryma:
n3 KopriopatuBHOU ceTu TIIY .- TeKCT: IIEKTPOHHBIN.

| 3ammra U]13.

Bompocsr:

1. OObsacHHUTe, MoYeMy KOHIIGHTPALUS PEAareHTOB M KaTaJnW3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHI PaBHOBECHS?
PaccuuTaiite paBHOBECHYIO KOHIIEHTpaIuio Bojaopoaa B peakiuu 2HI(r) «» H2(r) + 12(r), ecnu HavanmpHas KOHIIEHTPAIH
HonoBogopoaa cocrasisuia 0,55 MoJb/J1, a KOHCTaHTa paBHOBecus paBHa 0,12.

2. 3anumuTe OCHOBHBIE CTaJMH PACTBOPEHMS] TBEPHABIX BELIECTB, KAKUMH TEIJIOBBIMH 3((HEeKTaMl OHH CONPOBOXKAAIOTCS.
IIpu pactBopennu 10 r ruapokcuaa HaTpus B 250 Mi BoJBI TeMIiepaTypa moseicuiachk Ha 9,7 K. Paccunraiite sHTANIBNNIO
pacTBOpEHUs] TUAPOKCHIA HATpUsl, IPUHUMAsl YAEIbHYIO TEINIOEMKOCTh PAacTBOPA PaBHOM yJEIbHOW TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Berauciure TeMneparypsl KpUCTIIM3ALUK U KUIIEHHUS PacTBOpa, coaepikaiero 3,4 r xiopuna 6apust B 100 T Boabl, eciin
KaXKyllas CTeNeHb KPUCTAJUIM3ALUH COJIU B pacTBoOpe cocTaBisieT 75 %.

4. Kakue 13 nepeyrciaeHHbIX XapakTepUCTHK: TEMIIepaTypa, SHTPOIIUs, Macca, INIOTHOCTh, CBOOOIHAS SHEPTHsI, BHYTPEHHSIS
SHEPTrHsl, TEIJIOTa SBISAIOTCS (QYHKUUSIMH COCTOSHMS, a Kakhe — IlapaMeTpaMH COCTOSHHUsI cucTeMbl. Ha pucynke
MIPECTABIICHBI SHEPTeTHYECKHE TUarpaMMbl IPOIECCOB OKHUCIIEHHS YTIepo/ia U a30Ta:
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Xon peakumi XOA peakumi

Kakoii u3 mporeccoB sABIAETCA IK30TEPMHUYCCKIM, a Kakoi — ’HHoTepMudeckuM? OTBeT mosicHUTE. Paccumraiite 00BeMBI
pEareHToB U NPOAYKTOB 3HAOTEPMHUUECKOI0 IIPOLECCA, ECIU B PE3YJIbTATE €r0 MPOTEKaHMs MOIOTHIOCH 125 k/{x Temna.
5. TlpuseneHs! rpaduku 3aBHCHMOCTEHl KOHCTAHTHI

SHJIOTEPMUUECKUX PEaKIUi:

paBHOBECHA OT TEMIECPATYphl JId OK30TCPMUUYCCKUX U

K" AH <0

AH>0

OOBsCHHUTE TIOTyYCHHEBIE 3aBUCUMOCTH.
KoncranTa paBHoBecusa peakuun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHbIE KOHLIEHTpAIMHM BOJOPOJa U
ammmuaka paBHel 0,2 u 0,08 Mop/11. Beraucnnte HavambHBIE KOHIICHTPALWHT a30Ta U BOJOPOIa.

COopHUK 331324 U YIpaXHEHUH 10 001Iel XxumMun: yaeoHoe nmocobue [Dnextponusiid pecypc] / E. b. I'omymkosa [u np.]. —
2-¢ u3a., no1. u uchp.. — 1 xommerotepubiid daiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — JlocTym u3
kopnopatuBHoii cetn TITY. Cxema noctyna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4]

TecTupoBaHue — HE3aBUCUMBII

koHTpoias [TOKO

[Ipumep Ounera:

1. PactBOp BelecTBa-HEINEKTPOJIUTA 3aKHUMAET NpH TemrepaType(yopars) Ha 15,36° BblIe, 4eM YHCTHIH O€H30I
(Ka(6enszoma)= 2,57). Ecnmu 550 r BemjecTBa pacTBOPHUTh B OJHOM KHJIOTpaMMe O€H30Jla, TO MOHIKEHHE TEMIICpaTyphl
kpuctamusanuu pactsopa (Kk(6en3ona) = 5,70), coctaBut °.

2. OCcMOTHYECKOE JAaBJICHUE pacTBopa, B 1 11 kotoporo comepxurcs 25 1 rmoko3bl (CsH1p0g) mpu 25 °C, paBHO klla.
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3. YcTaHOBUTE COOTBETCTBHE

BemectBo CBOIICTBO B BOJTHOM pacTBOpe
A) HNO, 1) cnabslif anekTponur

b) CH;COOH 2) CUJIBHBIN 3JIEKTPOJIUT
B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHcTaHTa AMCCONMAIIH a30THCTON KUCIIOTHI IIpH pa30aBIeHNHN pacTBOpa
HNO, =H"+ NO,"

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE M3MEHSCTCA
5. N3orormdecknil kKo>((GUIMEHT HATpaTa Kalusd, KaXyIIascs CTENCHb IMCCOLUMAIMA KOTOPOTO B BOIHOM pPacTBOpPE
cocrapnsieT 50%, paBeH ___
6. Eciu crenens aucconuanyu 0,2 M mypasbrnoii kucinotsl (HCOOH) paBaa 0,03, To KOHCTaHTa AUCCONMALIMM paBHA .
7. H,SO,4 B3anMoieHiCTBYET HEOOPATUMO C

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

paBHO MOJIb.
9. Kuciyro cpey IMEIOT BOZHBIE PaCTBOPHI COJICH

1) Na,SiO; 2) FeCly 3) ZnSO, 4) Na,SO,
10. Cyne¢ua Hatpus (Na,S) B BOJHOM pacTBope
1) TuapoNM3yeTCs MO0 KAaTHOHY
2) TUIPOITU3YETCS 110 AHHOHY
3) runpoIu3yeTcs Mo KaTHOHY M aHUOHY
4) He runpoNHU3yeTCA
11. YcraHoBHTE 10CIIE0BATEIBHOCTD M0 YBEINUYEHHIO BOCCTAHOBUTEIBHOW aKTHBHOCTH METAJLIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MeHO-KaIMHEBOr0 ranbBaHudecKoro snementa (9°Cd**/Cd= -0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHgapTHBIX

YCIIOBHUSIX paBHA B.

13. Ha aHOzte mpy KOPPO3HMHM OLMHKOBAHHOTO XKeJie3a IPOTEeKaeT MpoIecc

1) Fe - 2e = Fe**

2) Zn-2e = Zn*

3)2H"+2e=H,

4) 2H,0 + 2e = H, + 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 xartozie pH 3JIeKTpOJIM3€e BOJHOTO PACTBOPA XJIOPH/A IMHKA C IIMHKOBBIM aHOJIOM IPOTEKAIOT MPOIECChI
1) Zn—2e = Zn**

2) Zn*" +2e=27n




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3) 2H,0 —4e = O, + 4H"
4) 2CI" - 2e = Cl,

| AuddepeHnnpoBaHHBIN 3a4eT

buser 1.

1.£[a171Te OIMPCACTICHUEC MOHATUIO TCPMOJUHAMUYICCKAA CUCTEMA, ITPUBCANUTE KJ'IaCCI/I(l)I/IKaHI/II/I.

2. Chopmynupyiite BTOpoii 3akoH Payns as mporecca KpUcTaid3aluy pacTBopa. 3anuIlnuTe ero
MaTeMaTU4eCKOe BhIPaKCHHE.

3. 3anuIInTe peakiuu, MPOTEKAIOIINE MPH AJIEKTposu3e BoaHoro pactsopa Zn(NOs);

4. s peakuu NoO + Hy; — Ny + HyO mosydens! ciienyromuye 3KCIepUMeHTaIbHbIC JaHHBIC:

Pa, xlla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 04 0,15 0.4

Paccumraiite: KOHCTaHTY CKOpPOCTH PEAKIIMH, YACTHBIC TMOPSAKH IO BEIIECTBAM, OONIMHA IOPSIOK
peakiuu 1 9ucio, mpomnyiieHHoe B Tabnuie. CaenaiTe BBIBOA O MeXaHW3ME JaHHOW peakuuu. OTBET
TOSICHUTE.

5. MeToauueckue YKa3aHud 10 nmpoueaype oncHuBaHusl

OueHo4HbIe MEPONPHSITHS

Hpoue}Iypa MPOBEACHHUS OLICHOYHOI0 MEPONIPUATHS U Heo0X0IMMbIe METOTHYECKHUE YKazaHus

1.

[IncemenHas npoBepodHast
pa0oTa Ha MPaKTUYECKOM
3aHATUU

[IpakTrueckoe 3aHsATHE 3aKAaHYMBAETCS TUCHbMEHHOW MTPOBEPOYHOM pabOTOM, KOTOpast BKIIOUAET B ce0s 5
3aJlaHu#, COCTaBJICHHBIX MIPENoAaBaTeeM 1Mo TeMe nmpakTudeckoro 3ausaTus. Ha pabory orBoautcs 30
MUHYT, 3aT€M CTYICHTHI CAAIOT CBOM paboThl. Kaxkoe 3amanue onenuBaercs B 1,2 6ania, TakuM o0pazom,
3a JaHHOE OIICHOYHOE MEPONPUATHE CTYACHT MOXKET MOIYUUTh A0 6 6anmoB. [IJis MOATOTOBKH K
MTPAKTUICCKOMY 3aHATHIO CTYJACHTY HEOOXOMMO TIPOpadO0TaTh JCKITMOHHBIN MaTepHall, MaTeprall
y4eOHUKOB W/MITH Y4€OHBIX TOCOOUH.

Kputepuu oneHuBaHus 0THOTO 3aJaHUS:
¢ 3a/1aHNE BHIMOTHEHO TOJHOCTHIO BepHO — 1,2 Gaia.
e 3amanue BeimonHeno yactuugo 0 — 1,0 oauia.

3amura UJ13

N3 crynenta conepxut 20 3anau u ynpaxxkuenuit u3 10114, nepedeHb KOTOPbIX HAXOAUTCS B BapUaHTE
NJ13 kaxxaoro cryneHTa. TeMbl 0XBaThIBAIOT BCE Pa3eiibl MPOrpPaMMBbl AUCIUTUIMHBI.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

[IpenogaBaTens oOecreunBaeT CBOEBPEMEHHOE MOTYy4YeHHE CTyieHTaMu BapuanToB 1J13, a Takxke
MPEAOCTABIIAET FICKTPOHHYIO CChUIKY HAa COOPHUK 3a7a4 U YIPaKHEHUM.

W13 BBINOIHAIOTCS B OTACIBHON TETpaau, Ipu 0GOPMIICHUH KaXKJ0TO 3a/laHusl 0053aTeIbHO YKa3bIBACTCS
€ro HoMep, MPUBOJUTCS MOJIHOCTHIO TEKCT YCIOBUS KaXKJI0TO 3a/1aHusl. Pelienne kaxxaoro 3a1anusi 10KHO
OBITH IOJPOOHBIM, C BKIIOUEHHEM ITPOMEKYTOUHBIX PACUETOB, PacCyKI€HUMN, OICHEHUH, C YKa3aHUEM
MCIOJIb30BAHHBIX 3aKOHOB, MPABWII U (DOPMYIT; Y MOTYyIaeMbIX B KQXKIOM JICHCTBUU YUCICHHBIX BEIMIHH
yKa3bIBaeTCs euHuIa n3Mepenus (pasmeprocts). /I3 mposepser mpenogaBaresns, BeAYIIHA
nabopaTopHble 3aHATHs. B TeueHnue Henenu CTyIeHT JOKEH PeInTh He MeHee 2-X 3a/1a4.

Cymmapsnsriii peiitunr 3a /13 cocrapnser 10 6amios.

Kpurtepun omieHKH 0JHOTO 32 IaHUSL:

e 3aganue opOpMIICHO B COOTBETCTBUU C TpeOOBaHUAMU U caHo BoBpeMs — 0,5 Oarna.
e 3aganue 0)OPMIICHO B COOTBETCTBUU C TPEOOBAaHUSIMH, HO cAaHO He BoBpems — 0,2 Oamra

Ecnu 3amaHne BBIIOJIHEHO C 3aMCUYaHUAMMU, TO CTYACHT UCHPABJIACT OIIMOKH H CIacT 3aJaHuC BHOBbB.
bamer 3a HCITPABJICHUA HC CHUIKAIOTCA.

3amura oTyera 1o
nabopaTopHoii paboTte

B nauane maGopatopHoii paboThI CTYIEHT MOIYYaeT JOMYCK K paboTe, /ISl 4YeTo OH MPEA0CTaBIIAET
MIPEIoIaBaTeN0 KOHCIIEKT JIAOOpaTOpHON pabOThl, B KOTOPOM KPaTKO U3JI0KEHBI TEOPETUUECKHE OCHOBBI,
chopMynHupoBaHa 1eb paboThl, MPUCYTCTBYET IKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH U TAOIUIIBI
9KCIIEPUMEHTAJIBbHBIX JIaHHBIX (Mpu HeoOXoauMOocTH). [To okoH4YaHuU 1abopaTOpHOM pabOThI CTYEHT
C/IaeT OTYeT, B KOTOPOM NPHUBE/IECHBI YPAaBHEHUS PEaKLIUi, ONMCaHbl HaOII0/I€HUs, TPUBEICHBI PacUueThl,
C/leJIaH MPOMEXKYTOUYHBIN BBIBOJI IO Ka)KJJOMY OIIBITY, C/ieJaH 001K BBIBOJI IO Ja00OpaTopHOil paboTe.
CyMmMapHbIil peHTHHT 3a 1abopaTopHy0 paboTy cocTaBiseT 3 Oana.

Kpurepun onieHKN KOHCIIEKTA-0TYeTa K J1a0opaTopHoii padore:

e Iloaroroska k mabopaTopHoit pabote — 1 6a.
e Oruer no nabopartopHoit pabore — 1 6am.
e 3amuTa 1abopatopHOi padoThl — 1 Oait.

TecTupoBaHue — HE3ABUCUMBII
koHTpoias [TOKO

Pybexxnoe TtectupoBanue (PT) mpoBomuTcst B KoMIblOTepHOM ¢opme B on-line pexume BO Bpems
KOH(epeHII-HEAET! B CePEMHE U KOHIIE TEKYILEro CEMECTpa COTJIaCHO PaCIHCaHUIo.
[TponomkutenbHOCTh TecTupoBaHus — 90 MuHyT 6€3 mepepbiBa. OTCUET BpEMEHN HAYMHAETCS C MOMEHTA




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

BXxoJa cTyAeHTa B TecT. UHCTpyKTax, MpeAIECTBYIOMUNA TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BPEMs.
CTyaeHT MOXET 3aKOHYHThH BBIMOJHEHUE TecTa 10 UCTEUeHHS! OTBEIEHHOTO BPEMEHHU.

PT nameneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HAaHWM, YMEGHHMH W BIIAJICHUM, IOTYyYEHHBIX
CTYJCHTaMH 32 ONPEICIICHHBIN MPOMEKYTOK OOYICHHUS.

Kaxxnpiii BapuaHT OuseTa MOJEIUPYETCS KOMIBIOTEPOM M0 3a/laHHBIM pa3zesiaM XUMHUU U COACPKHUT 15
3ananuii. CTyIEeHTBI BHOCSAT OTBETHI B KOMITBIOTEP, HO BCE PEIICHUS U MOSICHEHUS POBOAIT Ha Oymare. [lo
OKOHYAHUM TECTUPOBAHUS MPENOAABATENI0 BBIIACTCS MaTpHIla OTBETOB M CyMMAapHbIH PEUTHHT 3a TECT.
OO6cy>xienue pe3ysbTaToB TECTUPOBAHUS MPOBOJAUTCS HA KOHCYJIbTAIUU.

Kpurtepun onieHk# 0HOr0 3a1aHus:

® 3a KaXJI0€ NPaBUJIbHO BBINOJIHEHHOE 33JJaHHUE BbICTaBIIAETCS | TecTOBBIN Oa;

® 33 HENpPaBWIbHO BBINOJIHEHHOE WK HEBBIIOJIHEHHOE 3a/1aHue BbicTaBisieTcs 0 6aos;

® Ui 33JaHUN C BBIOOPOM HECKOJIBKHX IPABHIIBHBIX OTBETOB, 33JaHWH HAa COOTBETCTBUE W
YCTaHOBJICHHE I1OCIEA0BATEIBHOCTH IIPEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MaxkcumanbHbIi cyMMapHBIi TecToBbIHN 0ai 3a kaxaoe PT cocrasnser 15 Ganos.

3a 2 Hepenu 10 PT cTyneHThl MOTYT O3HAKOMUTCS C JEMOHCTPAIlMOHHBIM BapHaHTOM OuiieTa, KOTOPBIH
pacriosiaraercst Ha caiire http://exam.tpu.ru B pazaene «MeponpusaTus», 1 MOKET ObITh BBIIOJHEH KaXIbIM
CTYJIEHTOM HEOTPAaHUYEHHOE YHCIIO Pa3.

Jna cmyoenmos, ne npoweduwiux PT 6 nepuoo npogedenus mecmuposanus no y8axcumeibHol npuyune,
npeoycCMoOmpena G03MOICHOCHb MECMUPOBAHUsL 6 PEe3EPEHbILL OeHb, KOMOPbIL HAZHAYAEMCS cpa3y Nocie
KOHepeHy-Hedeu.

IIpu pezynomame pybesicno2o mecmupoganusi 6 0ann06 u meHee, 00YUAIOUWUMC NPEOOCMABTAEMCA 8
nepuoo mexywjel npomMedCymouHol ammecmayuy 803ModcHocmsb nosmopro npoumu PT 6 pesepsHuiii
OeHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Huddepenunpyemslii 3auet

Juddepenumpyemsbliii 3aueT npoBoAUTCs Ha 18 3aueTHON Henene. 3a4eT BBICTaBIAETCS 110 cyMMe 0alliioB B
COOTBETCTBHUH CO IIKAJIOHN /7151 OTJEJIbHBIX OLIECHOYHBIX MEPONPUSATHI TEKYIIEro KOHTPOJIS
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