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1. Pouab aucuumiannbl «XuMus 2» B (pOPMHPOBAHUM KOMIIETEHIHI BBINYCKHUKA:

Jnement MHIMKATOPBI JOCTHKEHHS CocTaBiasiolne pe3yibTaTOB 0CBOCHHS (1€CKPUIITOPLI
RS 0 Kon KOMIIeTeHIIHii KOMIIeTeHI[HH)
PO AN e KOMITETeHIMH Hanvenosanue HaumeHoBaHue
ey, KOMIeTeHIHI Kon HaumeHoBaHune
npaxTuka, THA) MHANKATOpA Koa
HHIMKATOpA
JAOCTHKEHHUSI
VK(Y) Buiajieer ObITOM NPUMEHEHHS 3aKOHOB
11B1 €CTECTBEHHBIX HAYK H MaTEMATHIECKUX METOIOB U
' MoJieNiell IS peNIeHus 3a/1a4 TEOPETHIECKOTO U
AHanusupyer TPHKIIATHOTO XapaKTepa
N.YK(Y)-1.1 33}18}1%1, BBIICIAA VK(Y)- VMeer peniath 3a/1a41 TEOPETHIECKOTO U
Crocoben ¢ HasoBbIC 1.1V1 NPUKIAIHOTO XapaKTepa
COCTaBJIAIONIAE
Xumust 2 OCYINCCTBIIATE VE(Y) 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U
TIOHCK, . MaTeMaTHIECKHE METOIbI TEOPETUYECKOTO
KPUTHYECKHIA 1.131 XAPAKTEDS
aHAJU3 ¥ CHHTE3
. WHpOPMAIHH, OcyuiecTBseT Bnageer PENPOJIKTHBHEIMH MCTOZIaMH
YK(V)- R — HOUCK, BBIIENAET VK(V)- MO3HABATENHHOMN JESITENBHOCTH U MBICITUTEIbHBIMU
CHCTEMHBII U pamKHpyeT 1.2B1 onepauUsaMH JUlsl peleHus 3a1a4
e - UHpOPMAIHIO HA €CTECTBEHHOHAYYHBIX JUCIUILIAH
perueHus OCHOBE VMeeT 000011aTh YCBOsSEMbIE 3HAHUS
II0CTaBJICHHBIX WYK(Y)-1.2 CHCTEMHOTO VK(Y)- €CTECTBEHHBIX HAYK KaTErOPHSMH CHCTEMHOTO
3a1a4 noaxona n 19v1 AHAJIM3a U [0JX0/1a U MBICIUTEIbHBIMU
METOI0B ' omepanusMy aHajinu3a, CHHTE3a, CPABHEHUS U
TIO3HAHUS  JUIS OLICHKH
peIICHud  3a1a9 VK(Y) 3HaeT penpOTyKTHBHBIE METOABI MTO3HABATEIIEHOM
1O pas3JInHBIM 1231 IEeATENHHOCTH, IPH3HAKH CHCTEMHOTO IOAX0/A U
THIIaM 3aIpOCOB ' CHCTEMHOTO aHAJN3a
Criocos BuiajieeT OnbITOM MIIaHUPOBAHUS U POBEICHHS
nocobeH pemarh N
sanaun P XUMHYECKUX HCCIEJOBAHUN B 00IACTH
OTHOCAIIIECS K OITK(Y)- TEPMOIMHAMUKH, KHHETHKH, JIEKTPOXUMUH,
npodeccHonaTbHoi Teworctppyer 1.4B2 XUMMH PACTBOPOB, aHAIN3a U 0000ILEHUS
JIEATENBHOCTH, HOHHMAHHE SKCTIEPUMEHTAIIBHBIX JIAHHBIX, BBISBICHHS
TIPAMEHSST METOAbL XUMHYECKHUX 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHIECKUX
OITK(Y)-1 P A WLOTIK(Y)-1.4. p p
MOJIETMPOBAHUS, POLIECCOB U TIPOIECCOB
MAaTeMaTHIECKOro TPUMEHICT OCHOBHEIC VMeeT onpeesTh TEpMOAMHAMUYECKUE U
AHAIN3a. 3aKOHbI XUMHUH
) OIIK(Y)- KHHETHYECKHE TTAPAMETPBI XUMUYECKAX
eCTECTBeHHOHaqu"'e 1.4y2 TIPOLIECCOB, TIPOBONTE PACUETHI KOTHUECTBEHHBIX
uo CHUH)XCHCPHBIC
3HaHL:IIﬂ P XapAKTEPUCTHK PACTBOPOB HEINEKTPOIIUTOB U
DIIEKTPOJIUTOB, BHISBIIATH 38KOHOMEPHOCTH




Ouement HHAMKATOPHI J0CTHKEHAST CocrasBJjsioniie pe3yJibTaToB 0CBOCHHS (eCKPUNTOPbI
RS 0 Kon KOMIIEeTeHIIHii KOMIIeTeHIHH)
HPOrpanMbt Centecry KOMIIETEHIUH LR e e HanMmeHnoBanue
(rucnumnmna, KOMIIEeTEeHIMH Kon HaumenoBanue
npaxTuka, THA) MHANKATOpA Koa
HHIHKATOpA
JOCTHKEHHUSI
MPOTEKAaHKUS XUMHUUECKUX PEAKITHI
3HaeT OCHOBHBIE ITOHATHUS U 3aKOHBI XHMHYECKOM
OITK(V)-1.432

TEPMOTUHAMHUKY, KHHETHKH, DIICKTPOXUMHH H
IPOILIECCOB, MPOTEKAOIIMX B PACTBOPAx

2. Tloxazareiau M MeTOAbI OLICHUBAHUS

Il1aHupyeMble pe3yIbTaThl 00YYEHHS 0 TUCHHILINHE

Kon unaukaropa

HaumeHoBanue pa3aeaa

MeToabl OLIEHUBAHUS

Kon HaumenoBanue JOCTHAKEHHUS M CHHUILIMHBI (oueHOYHbIEe MEPONPHUSITHS)
KOHTPOJIMPYeMOi
KOMIIETCHIIHU (l/lJ'IPI ece
4acTH)

PI 1 | IlpuMeHATh 3HaHUS OCHOBHBIX NOHSTUN, TEOPU U 1. 3akoHOMepHOCTH [IncemenHnas npoBepodHas
3aKOHOB XUMMYECKON TePMOJUHAMUKH U KHHETUKH, | [ VK(V)-1.1 XUMHUYECKUX PEAKLUN pa0oTa Ha MPaKTUYECKOM
YYCHHUS O paCTBOpPaX MU JICKTPOXUMHUYCCKUX N.YK(Y)-1.2 2. DNEKTPOXUMHUYCCKHE 3aHSTHH.
cucTeMax JJIsl OMUCAHUs XUMHUYECKUX MTPOLECCOB. M.OIK(Y)-1.4 IPOIIECCHI 3ammra U]/I3.

3. Xumus pacTBOpoOB TecTtupoBaHue — HE3aBUCUMBIN
koHTposb [TOKO

P2 | BolmonHATh pacuéThl TEPMOJUHAMHYECKUX (DYHKIUN 1. 3akoHOMepHOCTH [IncemenHas npoBepodHas
¥ KMHETHYECKMX MapaMeTPOB XUMHYCCKUX PEAKUHH, | Jf VK(V)-1.1 XUMHUYECKUX PEAKLUN pa0oTa Ha MPaKTUYECKOM
CBOWCTB pacTBOpPOB " XapaKTCPUCTHK | N.YK(Y)-1.2 2. DNEKTPOXUMHUYCCKHE 3aHSTHH.
JIEKTPOXUMUYECKUX CUCTEM. MN.OIK(Y)-1.4 IPOIIECCHI 3ammra NJ13.

3. Xumus pacTBOpoB TecTtupoBaHue — HE3aBUCUMBIN
koHTposb [TOKO

P13 | Mcronp30BaTh METOIBI TUITAHUPOBAHUS U TTPOBEACHUS 1. 3akoHOMepHOCTH 3amura oT4eTa 1o
XUMHUYECKOTO JKCIIEPUMEHTa I YCTAHOBIICHUS XUMUYECKUX PEAKLUN nabopaTopHoii paborTe.
3aKOHOMEPHOCTEM MIPOTEKAHUA xumuueckux | M.OIIK(Y)-1.4 2. DNEKTPOXUMHUYCCKHE
MIPOLIECCOB, ONPENEIEHU HX KAYECTBEHHBIX W MIPOLIECCHI
KOJINYECTBEHHBIX XapPAKTEPUCTUK 3. XuMHs pacTBOpPOB




3. Hkana oueHNBaAHUA

[Topsimok opraHu3alMy OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlIeHMBAHMSI PE3YJIbTaTOB 00y4YeHHsI B TOMCKOM MonuTexHHueckoM yHuBepcutere (Cuctema olleHUBaHUA)» (B ACHCTBYIOLICH peaaKIum).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHWBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHor nestenbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHME, MPAKTHKH) OIPEACIICTCS CYMMOH OaJlJIoB IO
pe3yibTaTaM TeKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTUHIOBas oleHka - Makcumym 100 OasioB).

PacnipeniesieHre  OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTALUU
YCTaHABIUBAETCS KAJICHIapHbIM PEUTHUHI -IIJIAHOM JUCLUILINHBIL.

PGKOMGHI[yeMaH mKajaa aj1sd OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
o OmnpenesieHue OLEHKH
3aJJaHuA TPAAUIMOHHOU OLICHKE
90%+100% «OTIUIHO» OTyIn4HOE MOHMMaHKE MPEMETa, BCeCTOPOHHNE 3HAHUS, OTIIMYHBIE YMEHHUS U BJIaICHUE OMBITOM NPaKTHYECKON AeATENbHOCTH,
HEOOXOANMBIE PE3yNIBbTAaThl 00yUeHHs C(POPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHUE MPEAMETa, XOPOIIUE 3HAHUS, YMEHHS 1 OTIBIT IPAKTUUECKOMN NEeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB
55% - 69% «Y 1OBIL.» [Tpuemnemoe MoOHNMaHNE MTPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHUS, YMEHHUS M OIBIT IIPAKTHYECKOH IEATEIbHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM
IIIxana 1is OLICHOYHBIX MEPONPUATHH DK3aMEHA
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
o o Onpeneﬂeﬂne OLICHKH
3aJaHUU JK3aMCHa [(ENA TPAAUIMOHHOM OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE TPEAMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHbIE YMEHUS U BIaJCHHUE ONBITOM MPAKTHYECKOH AEATENBHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY
70% - 89% 14+17 «Xopormro» JlocTaTo4HO TIOJTHOE TIOHUMAHHUE NPeIMETa, XOPOIINe 3HAHUS, YMEHHS U OITBIT IPAKTHUECKOH NeATENbHOCTH, HEOOXOIMMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIHYECTBOM 0ajlIoB
55% - 69% 11+13 «Y 10BIL.» [MpuemiieMoe MOHUMAaHKE MPEAMETA, YIOBJIETBOPUTEIHHBIE 3HAHUS, YMEHHUS U OIBIT MIPAKTHIECKON AEITETbHOCTH, HEOOXOIUMBIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heynosiu.» PesynbTarhl 00ydeHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM




4. TlepeyeHb THIOBBIX 3aJaHU

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1| ITucpMeHHas IPOBEpOYHAs
paboTa Ha MPaKTHYECKOM
3aHIATHH

3aganus.

3amanue 1.

Ecim mmacTWHKY M3 YHCTOTO IMHKA OMYCTUTH B pa30aBICHHYIO KHCIOTY, TO Ha4aBIIeecs BBIACIICHHE BOIOPOIA BCKOpE
mouyTH Tpekpamaercs. OmHako, MPH NPUKOCHOBCHWM K MHWHKY MENHOW MANOYKOH M3 TocienHedl HaumHaeTcs OypHOe
BEIZIENIeHUE Bogopoaa. Jlaiite 00bsicCHEHIE TPONCXOIAIIEMY.

3anmanue 2. DIEKTPOIN3 BOJAHOTO pacTBopa xiopuaa Hukens (I1) B anekTponmsepe ¢ MHEPTHHIM aHOAOM MPOBOIWIN 5 U TIPU
cuwie Toka 20 A, BbIXOA MO TOKY coctaBui 95%. 3anummre cxemy oanekrponusa. OmpeaenuTe. KOJIUYECTBO
MU3pacxoJ0BaHHOTO ekTpuuectBa (Kir); Maccy BemiecTa, BbIIEIUBIIETOCsS Ha KaToe (T).

3ananue 3.

Hanwummre ypaBHEHUS 2JIEKTPOXUMHYECKON KOPPO3UH XpOMa C KUCIOPOAHON Aenoinspuszanueil. KakoB KOHEUHBIH NPOIYKT
okucieHus xpoma? Hanumure ypaBHEHHs BCEX MPOUCXOIAIINX NpolieccoB. Crenaiite BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO
npouecca? OTBet o0OCHYyiiTE.

2| 3ammra otyeTa 1o
nabopaTopHOU padore.

Bompocsr:

1. Peaxmus: A(r) + 2B(r) = 2C(r) sBaustercs npocToii. Kakoii rpaduk oTpaxkaeT 3aBUCHMOCTh CKOPOCTH TOH PEaKIUU OT
KOHIICHTpaliy BemiecTBa A 1 BemectBa B? O0bscHUTE CBOM BRIOOP. Hanmmite knHeTHYECKOE YpaBHEHHE ATOH PEaKIIHH.
Uemy paBeH oOMmHil TOPSIIOK pEaKITHn?

1) 2) 3) 4)

2. Kakas sHeprus Ha3pIBaeTCs SHEprucii aktuBanmu? Kak oHa BIUSIET HA CKOPOCTh XUMUYECKOH peakunu? 3aBUCHT JIM OHA
ot Temrrepatypsl? Kakoif BEIBOJ MOXKHO CAETIaTh O XUMUYECKOH PeaKiiy, pACCUUTAB I HEe YHEPTUIO aKTHBALINHN?

3. Kakum 00pa3oM yCTpOHCTBO TepMOCTaTa, UCIIONIB3YEMOT0 B TaOOpaTOPHOI paboTe, BIUAET HA BEIHMYUHY IOTPEITHOCTH B
pacdere SHEprUM aKTUBAIUU?

KoHTposbpHbIe BOMPOCH! pa3MelleHbl B yaeOHOM mocoOuu: JIabopaTopHBIi MPaKTUKYM 10 OOIIeH 1
HeopraHnudeckor xumuu: yaeoHnoe nocooue / H. @. Cracse, A. A. [Inakunkun, E. M. Kas3esa,
HarmonanwHslii nccnenoBarensckuii Tomckuit monurexandeckuii yausepeuteT (TITY). — 3-e uzn.,
niepepad. u gom. —Tomck: Uzn-o TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2020). — Pexum nocryma:



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

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

u3 kopriopatuBHOM ceTu TIIY .- TeKCT: A31EeKTPOHHBIN.

3,

3amumra UJ13.

Bomnpocsr:

1. OObscHHUTE, TMOYEeMY KOHIICHTPALUS PEAarcHTOB M KaTalM3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHI PABHOBECHS?
Paccunraiite paBHOBECHYIO KOHLIEHTpaLUiO Bogopoja B peakiuu 2HI(r) «» H2(T) + 12(r), ecniu HavanbHas KOHIIEHTpALUs
HogoBogopona cocrasisuia 0,55 Moub/i, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anmummuTe OCHOBHBIE CTaJHH PACTBOPEHMSI TBEPHABIX BELIECTB, KAKUMH TEMJIOBBIMH 3((PEKTaMi OHH CONPOBOXKAAIOTCA.
[pu pactBopenun 10 r runpokcuna Hatpus B 250 M1 BoJbl TemIieparypa mosbeicunach Ha 9,7 K. PaccunTaliTe sHTaNnbNmIo
pacTBOPEHUs TUAPOKCHIA HATPUs, MPUHUMAs yIEIbHYIO TEIUIOEMKOCTh PacTBOpPa PaBHOW YNEJIBHOH TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Beraucnure TeMneparypsl KpUCTAIIM3ALUK U KUIIEHHUS PacTBoOpa, coaeprkaero 3,4 r xmopuna 6apust B 100 T Bogsl, eciu
Ka)XXyIasi CTETICHb KPUCTAIIM3ALIUH COJI B PACTBOPE COCTaBIsAeT 75 %.

4. Kakue 13 nepeynciIeHHBIX XapaKTePUCTHK: TEMIIEpaTypa, SHTPOIIHS, Macca, INIOTHOCTh, CBOOOAHAS HEPTHsI, BHYTPEHHSSA
SHEPTrHs, TEIJIOTa SBIAIOTCA (YHKIUSIMH COCTOSHMSA, a Kakhe — IapaMeTpaMH COCTOSHHUsS cucTeMbl. Ha pucyHke
TIPEACTABIICHBI YHEPTETHUECKHE TNarpaMMbl IIPOIECCOB OKUCICHUS yIIIepoia U a30Ta:

E) E\
NO C+0,

E; —eeeee E,

| |

| |

AE| 90,37 kb AE| 3935 Kbk
| |
VaNa+ %0, 1 | ¥

Ey| — E, — G0

Xop peakuun Xop peakuum

Kakoii 13 mporeccoB sABIAETCSA IK30TEPMHUYCSCKIM, a Kakoi — 3HHoTepMudeckuM? OTBeT mosicHUTE. Paccumraiite 00BeMBI
pEareHToB U NPOAYKTOB 3HIOTEPMHUUECKOIO IIPOLECCA, ECIM B PE3YJIbTATE €ro NPOTEeKaHus nmoraoTuiock 125 kJx remna.

5. TlpuBenmensl rpaduku 3aBHCHMOCTEHl KOHCTAHTHI PABHOBECHS OT TEMIEPATypsl IS 9SK30TEPMHUUYECKHX |
SHJOTEPMUUECKUX pEeaKIUil:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

OObsicCHUTE MOJTy4EeHHbIE 3aBUCHMOCTH.
KoncranTa paBHOBecus peakuun N2 + 3H2 A 2NH3 mpu 400 oC pasna 0,1. PaBHOBeCHBIE KOHIIEHTpAIH BOJOpOJa U
ammuaka paeael 0,2 u 0,08 Mob/1. Beraucnute HauaabHBIC KOHIICHTPALMHU a30Ta U BOJIOPO/IA.

COopHHK 32124 ¥ yIpaXHEHUH 10 o01mielt xumun: yaebHoe mocobue [Inexrponusiit pecype] / E. b. [N'omymkosa [u op.]. —
2-e m3a., Jom. u uctp.. — 1 xommeioTepHBIX Qaitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — [octym u3
kopnopatuBHoii cetu TITY. Cxema noctyna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4]

TecTupoBaHUE — HE3ABUCUMBII
koHTpoJib [IOKO

[Tpumep Ounera:

1. PactBop BelIecTBa-HEAIEKTPOINTA 3aKUIIAeT NpH Temieparype(yopars) Ha 15,36° BhIIE, WeM YHCTHI OEH30I
(Ka(bensoma)= 2,57). Ecnu 550 r BeluecTBa pacTBOPHUTH B OJHOM KHUJIOTpamMMme OCEH30a, TO MOHIKCHHE TeMIEepaTyphbl

kpuctauusaiuu pacteopa (Kk(6ensona) = 5,70), coctraBut °.

2. OcMOTHYECKOE IaBJICHUE PAacTBOPa, B 1 11 koToporo comepxurcs 25 1 rmoko3bl (CgH1p06) mpu 25 °C, paBHO klla.
3. YcTaHoBUTE COOTBETCTBUE

BemectBo CBOIACTBO B BOJIHOM pacTBOpe

A) HNO, 1) cnaOpblit 57eKTPOIHUT

b) CH;COOH 2) CUJIBHBIN 2JIEKTPOJIHUT

B) KOH 3) HEIIEKTPOIHT

') C;HsOH

) NaCl

4. KoHcTaHTa IuccOnManyy a30THCTOH KUCIOTH TP pa30aBIeHNH pacTBOpa
HNO, = H" + NO,

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE U3MEHSCTCS
5. M3oToHnuecknii KOI(PPUIMEHT HHUTpaTa KaJus, KaKyLIascsi CTENeHb JUCCOIMAIMM KOTOPOrOo B BOJHOM DPacTBOpeE
cocrasiseT 50%, paBeH
6. Eciu crenens aucconuanuu 0,2 M mypabsunoii kucinotsl (HCOOH) paBna 0,03, To KOHCTaHTa AUCCOLMAIIMY paBHA .
7. H,SO,4 B3anMoieiCTBYET HEOOPATUMO C

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

paBHO MOJIb.
9. Kucnyro cpeny HMErOT BOJHBIE paCTBOPHI COJICH

1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cynbtun Hatpus (Na,S) B BOJHOM pacTBope
1) rugpom3yeTcs M0 KaTHOHY
2) THOPOJIU3YETCS TI0 AaHUOHY
3) TUIpONU3yeTCS M0 KATHOHY ¥ aHUOHY
4) He runponHU3yeTCs
11. YcraHoBHTE 1OCIIEI0BATEIBHOCTD M0 YBEINYEHHIO BOCCTAHOBUTEIBHOM aKTHBHOCTH METALIOB

1) Cu 2) K 3) Ni 4) Ag 5) Au



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MeaHO-KaIMHEBOr0 rabBaHudecKoro snementa (9°Cd**/Cd= -0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHgapTHEIX
YCIIOBHUSIX paBHA B.
13. Ha aHoze npu KOPPO3HUH OLIHKOBAHHOTO XKeje3a MPOTEKaeT MPoliece
1) Fe - 2e = Fe**
2) Zn-2e = Zn*
3)2H"+2e=H,
4) 2H,0 + 2e = H, + 20H
14. Ecim poBoauts 3nektponu3 pactsopa CoSO, B Teuenue 10 4 mpu cue Toka 20 A (1 = 80%), To Macca BelecTsa,
00pa3yromerocs Ha KaToIe COCTABHUT r.
15. Ha xaroze mpw 3JIeKTPOIM3e BOAHOIO PACTBOPA XJIOPUIA IIMHKA C IUHKOBBIM aHOIOM IPOTEKAOT IIPOLECChI
1) Zn—2e = Zn**
2) Zn* + 2e = Zn
3) 2H,0 —4e = 0, + 4H"

4) 2CI"-2e =Cl,
| OK3aMeH buner 1.
1. Bemectno, He 06pasyrommeecs 13 IPOCTHIX BEIIECTB
DAG® (NOy) = 51,1 kllorc/monw 3))AG® (NH3) = -16,7 kllouc/mons
2)AGP (NO,) = -82,4 kllorc/monw 4) YAG® (CHy) = -50 x/{oc/mons

2. TepMoXMHYECKOE YpaBHEHHUE PEaKIMN UMEET BH

CHy(ry + HoO(y = 3Hyy + COy
AHL kllic/mons 74,9 241,80 1105
[pu nonyueruu 224 n Bogopoza (H.y.) MOTIOTUTCS k/Ix TernoTer. Omeem 0ams ¢ MOYHOCHbIO 00 0eCsmbiX.
3. DHTanenus 00pa3oBaHMs MEHTA(TOPUAA MBIIIbIKA, BHIYNCICHHA Ha OCHOBAHHH 3KCIIEPUMEHTAIBHBIX JaHHBIX:
ZAS(K) + 3F2(,—) = 2ASF3(F); AHOJ_ =-1842 Kﬂ)l(
ASFsy = AsFy + Foy; AH = 317 K/l
paBHa kJx. Omeem damb ¢ MOYHOCHBIO 00 YEN020 HUCIA.
4 KputepueM HampaBIEHHOCTH IIpoIiecca B 3aKPHITOH TePMOANHAMHIYECKON CHCTEME SBIISETCS U3MEHEHNE

1) sHTANBNNA 2)sneprus ['m6bca  3) sHTpONHA

5. BelpakxeHre KOHCTAHTHI paBHOBECHS [T 00paTUMOHN peakIuu
MgCO3(K) HMgO(K)J" COz(,—) + S(K) HMECT BU/J

Dg-_1t 3) __[mgco,]
[co, ] K= Mgo [co,]
2) k=[CO,] 4) ¢ _[MgO J-[cO,]

[MgCO3]




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

6. Ecnu B 06patuMoii peakiuu A+2B<«>D pasHoBecHble koHeHTpamuu A; B u D paBHBI, COOTBETCTBEHHO, 0,6; 1,2 1
2,16 MoB/I11, TO KOHCTaHTa PABHOBECHS PaBHA .

7. Cxopoctbs npocroit peakumun CoHary + Hyy) = CoHsy mpu noBbimenun nasineHus B 4 pasa
YBEJIIMYUBACTCSI B

8. Eciu TemmepatypHslii K03)(HIHEHT CKOPOCTH PEAKIHU paBeH 4, TO TpM TOBBIIIEHHH TeMmmepaTypsl Ha 20 rpaaycoB
CKOPOCTB 3TOH PEaKINH yBEIHIUTCS B

9. Ilpu temmepatype 285 K Hekotopas peaxum 3akaH4uMBaercs 3a 3 daca, a mpu 305 K 3a 20 muu. TemmepartypHbrit
KOX(PHUIHIEHT CKOPOCTH PEaKIIH PaBeH

10. Ecim KOHCTaHTa CKOPOCTH peakIiy MepBOTO nop;mKa 203(y = 30y 1pu 0° C pasma 1,41-10° ¢
1,27-10°c™, 1o TeMIepaTypHbIH K03 PHUIHEHT CKOPOCTH peaKIiy paBeH .

11. PactBOp BemiecTBa-HEdNEKTPOIUTA 3aKWMaeT MpH Temreparype(yopare) Ha 15,36° Brelmme, 4eM YHCTBIH OCH30I
(Ka(6enzona)= 2,57). Ecnu 550 r BemecTBa pacTBOPUTH B OJHOM KHIOTpamMMe O€H3051a, TO MOHW)KEHHUE TEeMIIEpaTyphbl
kpuctautusaiuu pacteopa (Kx(6enszomna) = 5,70), cocraBur __ °.

12. OcmoTHyeckoe JaBieHne pacTBopa, B 1 1 koToporo coaepxutcs 25 1 rmoko3sl (CgH1,06) mpu 25 °C, paBHO klla.

13. M3oToHnueckuii ko3((UIMEHT HUTpaTa Kajus, KaXyLascs CTENEeHb ANWCCOLMAIMM KOTOPOTO B BOJHOM pacTBOpE
cocraBiseT 50%, paBeH

14. Ecnu crenens nuccounanuu 0,2 M mypaBbuHo# kucinotsl (HCOOH) pasna 0,03, To KOHCTaHTa JUCCOLMALIMK PaBHA

1 a npn 20° C pasna

15. Kucnyro cpery UMEIOT BOAHBIE pacTBOPHI COJIEH
1) NaySiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
16. Cynbcdun HaTpus (Na,S) B BOTHOM pacTBOpe
1) runponusyercs 1Mo KaTHOHY
2) THAPOJIN3YETCS TI0 aHUOHY
3) runponIu3yeTcs Mo KaTHOHY M aHUOHY
4) He THIIPOIU3yeTCS
17. DJIC MeHO-KaIMHEBOTO ralbBaHHIecKoro snementa (¢°Cd*"/Cd= -0,41 B, ¢°Cu®/Cu = +0,34 B) npu cTanzapTHbIX
YCIIOBHSIX paBHA B.
18. Ha aHoze mpu KOppO3UH OIIMHKOBAHHOTO JKeJle3a MPOTEKAEeT MPOLECC
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3)2H"+2e=H,
4) 2H,0 + 2e = H, + 20H"
19. Eciu npoBouth 31ekTposiu3 pactBopa CoSO, B Tedenue 10 1 mpu cuie Toka 20 A (1 = 80%), To Macca BeIlecTsa,
o0pasyrolierocs Ha KaTo/ie COCTaBUT T.
20. Ha xaTope mpu 3JIeKTpoIn3e BOJHOTO PacTBOPA XJIOPH/IA IIMHKA C IMHKOBBIM aHOJIOM MPOTEKAIOT IPOIIECCH
1) Zn—2e = Zn**
2) Zn** +2e=2Zn
3) 2H,0 —4e = 0, + 4H"
4) 2ClI"—2e =Cl,




5. MeTtoauyeckne yKa3aHus 1O Npoleaype oneHuBaHUA

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA W Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

1.

[TucpmeHHas mpoBepoYHast
paboTa Ha MPaKTHYECKOM
3aHIATHH

[TpakTHueckoe 3aHATHE 3aKaHUYMBAETCSI MUCBMEHHOM MTPOBEPOYHOM PabOTOI, KOTOpasi BKIIOYAET B ce0s 5
3aJJaHMii, COCTaBJICHHBIX IPEnoaBaTesaeM o TeMe mpakTudeckoro 3ausatusa. Ha pabory orBoaurces 30
MHHYT, 3aT€M CTYJCHTHI CIAI0T cBou paboTel. Kaxknoe 3aganue onenuBaercs B 1,2 Gamia, Takum o0pazom,
3a IaHHOE OLIEHOYHOE MEPOIPUATHE CTYICHT MOXKET MOIYyIHUTh 10 6 6amuioB. {1 HOArOTOBKH K
MPaKTHYECKOMY 3aHATHIO CTYICHTY HE0O0X0ANMO popadoTaTh JIEKIMOHHbIH MaTepuall, MaTepHal
y4eOHUKOB W/MITN Y4€OHBIX TOCOOUH.

Kputepuu onieHUBaHus OTHOTO 3aJaHUSI:
¢ 3a/1aHKNE BBIMOJIHEHO MOJHOCTHIO BepHO — 1,2 Gaia.
¢ 3amanue BoinoaHeno yactnaao 0 — 1,0 Gamia.

3ammra N/13

N3 crynenta conepxut 20 3anay u ynpaxsenuit u3 JJOI14, nepeuenp KOTOPBIX HAXOANUTCS B BaApUAHTE
N3 kaxaoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE Pa3/A€ibl IPOrpaMMBbl IUCHUIUIMHBI.

[IpenonaBaTens obecrieunBaeT CBOEBPEMEHHOE MOTy4YeHUE cTyIeHTaMu BapuaHToB 1/13, a Takke
MIPEIOCTABIIAET AJIEKTPOHHYIO CChUIKY Ha COOPHUK 3a/1a4 U YIPaKHEHUH.

W13 BBINOIHSAOTCS B OTACJIBHON TETpaau, PH 0pOPMIICHUH KaXKA0T'0 3a/1aHusl 0053aTeNbHO YKa3bIBAECTCS
€ro HOMep, MPUBOJIUTCS TOJTHOCTHIO TEKCT YCIOBUS KaX/10r0 3ajjaHus. Pemenne kaxaoro 3aanust JOIKHO
OBITH MOIPOOHBIM, C BKIIOUEHHUEM ITPOMEKYTOUHBIX Pacu€TOB, PACCYKACHUH, MOSICHEHUH, ¢ YKa3aHUEeM
HCIOJIb30BaHHBIX 3aKOHOB, NMPAaBWI U (POPMYIT; y MOIYyYaeMbIX B KaXKJIOM JIEHCTBUU YUCICHHBIX BEIMYHH
yKa3bIBaeTCsl eJMHMIIA N3MepeHus (pa3MepHocTb). /I3 mpoBepsieT npenoaaBarelib, BeLyIui
naboparopHble 3aHATUS. B TeueHue Helenu CTyIeHT I0JKEH PEeLINTh He MeHee 2-X 3a/1a4.

Cymmapssiit peittunr 3a /I3 cocrasnser 10 6amios.

Kpurtepun oneHKH 0JHOI0 32 IaHUS:

e 3aganuie 0)OPMIICHO B COOTBETCTBUH C TPEOOBaHUSAMH U c1aHO BoBpeMs — 0,5 Garna.
e 3aganue oOpMIICHO B COOTBETCTBUH C TpeOOBaHUSIMH, HO cAaHO He BoBpems — 0,2 Hamna.

Ecnu 3amanne BBIIIOJIHEHO C 3aMCUYaHUAMMU, TO CTYACHT UCHPABJIACT OIIMOKH H CIacT 3aJaHUC BHOBbB.
bamer 3a HCITPABJICHUA HEC CHUXKAKOTCA.

3aH_[I/ITa OT4ECTAa 110

B Hauane na6opaTopH0171 pa6OTBI CTYACHT IIOJIY4aCT NOMYCK K pa60Te, JJI1 9€T0 OH MPCAOCTABJIACT
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Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

nabopaTopHol pabore

HPEIo/IaBaTeNI0 KOHCIIEKT J1a00paTOpHOi paboThI, B KOTOPOM KPAaTKO U3JI0KEHBI TECOPETHICCKHE OCHOBBI,
chopMyIMpOBaHa 11e1b PaOdOThI, MPUCYTCTBYET IKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH U TAOJIUIIBI
IKCIIEPUMEHTAIBHBIX TaHHBIX (IIpU HeoOxoxumocTH). [To oxoH4YaHHK 1a00paTOPHOIT pabOThI CTYJCHT
CAacT OTUCT, B KOTOPOM IIPUBCIACHBI YPAaBHCHUSA peaKLII/If/'I, OIINCaHbI HaGHIOI[eHI/ISI, MMPUBCACHBI paCyYCThI,
ClIeNIaH MPOMEXYTOUYHBIH BBIBOJ IO KaXKIOMY OIBITY, ClIeJIaH OOLIHIA BBIBOJ 110 Ja00OpaTOpHOIi padoTe.
CyMmMapHBIi peHTHHT 3a 1abopaTopHy0 paboTy cocTaBisieT 3 Oana.

Kpurtepun onieHKH KOHCIIEKTA-0T4YeTa K JIaDopaTopHoii padore:
e [loxroroska k aboparopHoit pabote — 1 6am.

e Oruer no 1abopaTopHoi padore — 1 Gaiwi.
e 3amuta naboparopHoii pabotel — 1 Gast.

TecTupoBanue — HE3aBUCHMBIH
koHTpoibs [TOKO

Py6exxnoe tectupoanue (PT) mpoBoautcss B KommbloTepHOU ¢opMe B on-line pexume BO Bpems
KOH(EpEeHII-HEeNIN B CEPEIUHE U KOHILIE TEKYILEr0 CEMECTPA COIIACHO PAaCIUCAHMIO.

[IpopomxkutensHOCTh TecTUpoBaHusA — 90 MuHyT 6e3 mepeppiBa. OTCUET BpEMEHH HauMHAETCs C MOMEHTA
BXoJa cTyaeHTa B Tect. MHCTpyKTax, NpeAIIECTBYIOINUNA TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BPEMs.
CTyneHT MOKeT 3aKOHYMTH BbINIOJIHEHHE TecTa 10 ncTeueHus OTBEIEHHOIO BPEMEHH.

PT HameneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OILIEHKY 3HAHMM, YMEHUH W BIAJCHUN, IMOJYyYEHHBIX
CTY/IEHTaMH 3a OTIPEIeIICHHbIH IPOMEKYTOK 00yUEHHUSI.

Kaxnpiii BapuaHT Ousera MOJENUpYyeTcs KOMIBIOTEPOM M0 3a/JlaHHBIM pas3zeflaM XUMHUHU U COAEPKHUT 15
3agaHuid. CTyJ€HTbI BHOCSAT OTBETHl B KOMIIBIOTEP, HO BCE PELICHUS U MOSCHEHMs NMPoBOAAT Ha Oymare. [1o
OKOHYAaHUM TECTUPOBAHUS MPENOAABATENI0 BBIJACTCSI MaTpHIla OTBETOB U CyMMAapHbI pEeHTHHI 3a TecT.
OO6cy>xieHne pe3yabTaToB TECTUPOBAHMSI TPOBOIUTCS HA KOHCYIbTALIUU.

Kpurepun oneHKH 0JHOIO0 32 IaHUSA:

® 34 KaXJ0€ IMPAaBUJIbHO BBIMOJITHECHHOC 3a1aHNEC BBICTABIISACTCA 1 TecToBBIN 6ann;
® 32 HEMPaBWJIFHO BHIMIOJIHEHHOE WJTM HEBHITIOJIHEHHOE 3a/1aHue BhICTaBIsieTcs () 6ayios;
e Ui 33JaHUN ¢ BHIOOPOM HECKOJIBKHX IPaBHIBHBIX OTBETOB, 33JaHM Ha COOTBETCTBUE U
YCTaHOBJICHHE TIOCJIEI0BATENIbHOCTH PEYCMOTPEHO YACTUYHOE OIICHUBAHUE.
MaxkcruManbHbIA CyMMapHBI TecTOBbIN 0aiut 3a kaxkaoe PT cocraBnser 15 Ganos.
3a 2 megenu 10 PT cTyaeHTB MOTYT 03HAKOMUTCS C IEMOHCTPAI[MOHHBIM BapHaHTOM Ouiiera, KOTOPBIi
pacnosnaraercst Ha caiite http://exam.tpu.ru B pa3aene «MeponpusiTUs», 1 MOXKET ObITh BBIIOJHEH KaXJIbIM
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Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

CTYJEHTOM HEOTPaHUYEHHOE YHCIIO Pa3.
Hna cmyoenmos, ne npoweowux PT 6 nepuoo npogedenus mecmupoganus no yY8ariCumenioHol npuyune,
npeodycMompeHa 803MOICHOCHb MeCMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbIUl HA3HAYAemcs cpa3y nocie
KOHepeHny-nedenu.
Ilpu pesynomame pybesicnoco mecmuposanusi 6 6an108 U MeHee, 00YYAIOWUMCA NPEOOCMABNAemcs 8
nepuoo mexyweu NpoMedCYMmoOyHOU ammecmayuy 803MONCHOCMb nosmopHo npoiumu PT 6 pesepembiii
OeHb, coenacosartulil ¢ bropo pacnucanuu TI1Y.

OK3aMeH

Ox3ameH npoBoAauT [IOKO B komMmibroTepHO# (hOpME BO BpeMsI CECCHH COTJIaCHO PaCIUCaHUIO.

[lepen TecTupoBaHuE CTYyIEHT NPOXOAUT MHCTpyKTax. [IpogomxurensHoCcTh TecTUpOBaHUS — 180 MUHYT
0e3 mepepbiBa. OTCUET BpeMEHM HayMHAeTCid C MOMEHTa Bxoja cryaeHTa B «Tect». CTyneHT MOXeET
3aKOHYUTH BBIIOJHEHUE TECTA 10 UCTEUEHUS] OTBEAEHHOTO BPEMEHH.

DK3aMeH B TECTOBOW (popMe HampaBieH Ha HE3aBUCHMYIO OOBEKTHBHYIO OLEHKY 3HAHWUH, YMEHHWHA W
BIIQ/ICHUI, IOyYEHHBIX CTYJICHTaMU 32 ONPEACNICHHBIN MPOMEKYTOK 00yUEHUSI.

Kaxnplii BapuaHT Oniera MOJEIUPYETCs] KOMIBIOTEPOM IO 3aJaHHBIM pa3fesiaM XUMUU U coaepxkut 20
3ananuii. CTyIeHTHI BHOCST OTBETHI B KOMIIbIOTEP, HO BCE PEIICHUS M MOSCHEHHUS 3alUCHIBAIOT Ha Oymare.
[1o okOHYaHMM TECTUPOBAHUS MTPENOJABATEINIO BbIJAETCS MAaTPHUIlAa OTBETOB M CYMMapHbBIN PEUTHHT 3a TECT.
bannel 3a sx3amen 6yoym 3acuumansl no pesyiabTaTaM YCTHOTO coOecelOBaHHUA. YCTHOE coOeceoBaHue
BKJIIOYAET TEOPETUYECKHE BOMNPOCHI, MOSCHEHHMs K PpEUICHHBIM 3ajJadaM, 3alUCaHHbIM BO BpEMs
TECTUPOBaHUS (Ha JHcTax) Mo TecTy. CTyA€HT TOTOBUTCS B TEYEHUH HECKOJBKUX MUHYT M Jlajiee OTBEYAET
Ha BOIMPOCHI, COITPOBOXK/1asi CBOM OTBET nosicHeHusIMU. Bpemst otBeta 10 MUHYT.

Kpurtepun onieHk# 0JHOr0 3a1aHus:

® 32 KaXJI0€ MPaBUJIHHO BHIMOJIHEHHOE 33J]aHHE BHICTaBIIAETCS | TeCTOBBIN Oa;
® 32 HEMPaBWJIHHO BBIMOJIHEHHOE WIIM HEBBIOJIHEHHOE 3a/1aHue BbicTaBinseTcs () 0anos;
e Ul 33JlaHUM C BBIOOPOM HECKOJBKHX IPABUIBHBIX OTBETOB, 3aJaHUN Ha COOTBETCTBUE U
YCTaHOBJICHUE TIOCIIEOBATEIILHOCTH MPEAYCMOTPEHO YACTUYHOE OI[EHUBAHHE.
MaxkcuManbHBIA CyMMapHBI 0all 3a 3k3aMeH cocTtanisiet 20 6aoB.
3a 2 Hexmenw 70 dK3aMeHa CTYACHTBI MOTYT O3HAKOMHTHCS C JIEMOHCTPAIMOHHBIM BapHaHTOM OWMIIETa,
KOTOPBIN pacroniaraercs Ha caite http://exam.tpu.ru B paznene «MeponpHsITHs», 1 MOKET OBITh BBHITIOTHEH
KaXJIBIM CTYJICHTOM HEOTPAaHUYCHHOE YHCIIO Pa3.
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