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1. Poab qucuuminHbl «XuMus 2» B (pOPMUPOBAHUN KOMIIETEHI[HIi BHITYCKHUKA:

JnemeHT
00pa3oBaTeJIbHOI
TIPOTrPaMMBbI
(IcuunuInHa,
npakrtuka, [HA)

Cemectp

Kon
KOMIIETEHIUN

HaunmeHoBaHNe KOMIIETEHIIUU

NHanKaTopbl 10CTHXKEHHS KOMIIeTeHIUii

Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (1eCKPHITOPBI

KOMIIETEeHI[HH)

Kon
HHIUKATOPa

HaunmenoBanue HHAUKaATOpAa
JAOCTHIKCHUS

Kon

HaumeHoBanue

Xumus 2

VK(Y)-1

Crioco6eH ocyLecTBIISTh
MTOUCK, KPUTHYCCKUI aHAJIN3 U
CUHTE3 HH(pOpMALIH,
MPUMEHSATh CHCTEMHBII HOAXO0
JUISL PEILICHUS TTOCTABJICHHBIX
3a1a4

IYK(Y)-1.1

AHanusupyer 3a1a4y, BbIICISS e
0a30BbIE COCTABIIAIOIINE

VK(Y)-1.1B1

Bnajeer onbITOM NPUMEHEHHS 3aKOHOB
€CTECTBEHHBIX HAyK M MATEMAaTHYECKUX METOJIOB H
MOJieNei It peIeHHMs 3a1a4 TEOPETHIECKOTO 1
HPHKIIAJIHOTO XapaKTepa

VK(V)-1.1V1

YMeer pelaTh 3a1a4u TeOPETHIECKOTo 1
MPUKIIATHOTO XapaKTepa

VK(Y)-1.131

3HaeT 3aKOHBI ECTECTBEHHbIX HAyK H
MAaTEeMaTHYECKUE METO/Ibl TCOPETHYECKOrO
Xapakrepa

NYK(Y)-1.2

OCyIIEeCTBISET MOUCK, BBIICISIET
U pamkupyeT HHPOpMaLHIO Ha
OCHOBE CHCTEMHOTO MOJX0/1a U

METOJIOB TO3HAHUS ISl PEIICHUs

3aa4 10 Pa3IMYHbIM TUIIaM
3arpocoB

VK(Y)-1.2B1

Brnaneer penpoayKTUBHBIMH METOJIaMU
M03HABATEJILHOW JEATEIbHOCTH U MBICIUTEIbHBIMU
orepanysIMH JUIs PeIeHUs 3a/1a4
€CTECTBEHHOHAYYHBIX AUCLUILIHH

VK(V)-1.2V1

Ymeer 000011aTh YCBOCHHBIC 3HAHHS
€CTECTBEHHBIX HAyK KaTErOPUSIMH CHCTEMHOT'O
aHAIIM3a ¥ MOJIX0/1a U MBICIUTEIbHBIMU
OTIeparsMH aHaJIN3a, CHHTE3a, CPABHEHHS 1
OIIEHKH

YK(Y)-1.231

3HaeT penpoIyKTHBHbIE METO/Bl MO3HABATEILHON
JIeSITeIbHOCTH, IPU3HAKU CUCTEMHOT'O MOJX0a 1
CHCTEMHOI'O aHaJIM3a

OIK(Y)-1

CriocoOeH MpUMEHSITh
€CTeCTBCHHOHAYUYHBIC
OOIIENHKCHePHBIE 3HAHMS,
METO/Ibl MATEMAaTHYECKOTO
aHaIIM3a ¥ MOACIUPOBAHMUS B
WHXEHEPHOH eI TeIbHOCTH,
CBSI3aHHOU C pa3paboTKOi,
[POEKTUPOBAHUEM,
KOHCTPYUPOBAaHHEM,
TEXHOJIOTHSIMH TIPOU3BO/ICTBA
9KCIUTyaTallun
OMOTEXHHIECKHX CUCTEM

W.OMK(Y)-1.4

JleMOHCTpHpyeT MOHUMaHHe
XMMHUYECKHX MPOLIECCOB U
MIPUMEHSET OCHOBHBIC 3aKOHBI
XHMHHI

OIK(Y)-1.4B2

BuazieeT OmbITOM MIAHUPOBAHMUS U IIPOBEICHUS
XHMHYECKHX HCCIIEIOBAHUH B 00JIaCTH
TEPMOAMHAMUKH, KUHETUKH, 3ICKTPOXUMUH,
XMMHH PAaCTBOPOB, aHAIN3a U 0000ILEHUS
JKCIIEPHMEHTAIIBHBIX JAaHHBIX, BBIIBICHUS
3aKOHOMEPHOCTEH MPOTEKAaHUsI XUMUYECKUX
IPOLIECCOB

OTTK(Y)-1.4Y2

VYwmeer OIPEACIATE TEPMOAUHAMUYIECKUE U
KAHECTUYCCKUE MapaMeTPbl XUMUYCCKUX
TIPOLECCOB, NIPOBOAUTH PACUETHI KOJIUYECTBEHHBIX
XapaKTEPUCTHK PACTBOPOB HEDJIEKTPOJIUTOB U
3JICKTPOJIMTOB, BBIABIIATH 3aKOHOMEPHOCTH
TIPOTEKAHUST XUMHUYCCKUX peakum‘/'l

OIK(Y)-1.432

3HaeT OCHOBHBIC TIOHITHS 1 3aKOHBI XUMHUYCCKOU
TCPMOJUHAMUKHU, KHHCTHUKH, SJICKTPOXUMHUU U
TIPOLECCOB, NPOTEKAIOIIUX B paCcTBOpax




IToxa3zarenu u METOAbI OLICHUBAHUSA

IInanupyemsle pe3yabTaThbl 00y4eHHs 10 AUCIUILINHE Kon nnapukaropa HaumenoBanue pasneia MeToabl OLl¢eHHBAHUS

Kon HaunmenoBanue JAOCTHIKEHHUS AU CIMILTHHBI (O1leHOYHBIe MePONPHUATHS)

KOHTPO.JIMPYeMOii
KOMIIeTeHIUH (WU ee
YaCTH)

PO 1 IIpuMeHsATh 3HaHUSA OCHOBHBIX IOHSTUIH, TEOpUIl U 3aKOHOB 1. 3akOHOMEPHOCTU XUMUYECKUX [TucepmeHHas mpoBepoyHas paboTa Ha
XUMUYECKOH TepPMOANHAMUKY U KUHETUKH, YYEHUS O pacTBOpax 1 N.YK(VY)-1.1 peaxuuit MIPaKTUYECKOM 3aHATHU.
EKTPOXUMUIECKHUX CHCTEMaXx IS ONMMCAHMs XMMHUUecKux mponeccoB. | M.YK(VY)-1.2 2. DAEKTPOXUMHYECKUE NIPOLECCHI 3ammra 1/13.

N.OIIK(Y)-1.4 3. XuMus pacTBOpPOB TectupoBaHue — HE3aBUCUMBII KOHTPOJIb
LHOKO
P2 BrImoHATE pacyéTel TEPMOIMHAMUYECKUX (YHKIMHA U KHHETHUECKHX 1. 3aKOHOMEPHOCTH XUMHUYECKUX [MuceMenHas mpoBepoyuHas paboTta Ha
mapaMeTpoB  XMMHYECKHX  peaklud, CBOHCTB pactBopoB u | M.YK(Y)-1.1 peaxuuit MPAaKTUYECKOM 3aHATHH.
XapaKTEPUCTUK VIEKTPOXUMUYECKUX CUCTEM. N.YK(VY)-1.2 2. DIEKTPOXUMHYECKUE NIPOLECCHI 3ammra 1/13.
N.OIIK(Y)-1.4 3. XuMus pacTBOpOB TectupoBaHue — He3aBUCUMBII KOHTPOJIb
LHOKO

PA3 Hcnonp30BaTe METOABI IUIAHUPOBAHUS W TMPOBENCHUS XHUMUYECKOTO 1. 3aKOHOMEPHOCTU XUMHYECKUX 3ammra oT4eTa 1o JadbopaTopHoii padore.
9KCIIEpHMEHTa M YCTAHOBICHUS 3aKOHOMEPHOCTEH NpOTEKaHMS T1.OTIK(Y)-1.4 peakiuit
XMMHYECKHX MPOIECCOB, OMNPENENeHHs WX KAueCTBEHHBIX U 2. DNEKTPOXUMHUUYECKUE TTPOIIECCH
KOJIMYECTBEHHBIX XapPaKTEPUCTUK 3. Xumus pacTBOPOB

3. Ixaja oueHUBaAHUSA

[Topsinox opraHM3anMy OLIEHUBAHUS PE3YJIbTaTOB OOYUYEHHUS B YHMBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yJbTaTOB 00y4yeHuss B TOMCKOM MoJMTEeXHHYecKoM yHuBepcutere (Crcrema OlleHHBaHUS)» (B ASHCTBYIOLIEH pelakium).
Hcnonp3yercss OaabHO-pEeUTHHIOBasi CHCTEMa OLICHUBAHHUS pPe3yJbTaToB 0oO0ydeHus. MtoroBas oneHka (TpagulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHocTH (M3yuyenue aucuumumd, YHWPC, HUPC, kypcoBoe mNpOoeKTHpOBaHME, MPAKTHKH) OIpenensercs cyMMoill OaioB IO
pe3ysbTaTaM TeKYILIEero KOHTPOJIS ¥ IPOMEXKYTOUHOM arTecTalyy (UTOroBasi peTHHroBas olieHka - MakcumyM 100 OamioB).

Pacnpeneneﬁne OCHOBHBIX W AOOIOJHHUTCIBHBIX 0annoB 3a OICHOYHBIC MCEPOIIPHUATUA TCKYLIECTO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ aTTeCcTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

P CKOMCHAYCEMas HIKaJIa I OTACIBbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS CooTBeTCTBHE
o OnpeneJieHne OLleHKH
3aaHUA TPAAUMLMOHHOI OLleHKe
90%+100% «OTINYHOY OTnnyHOE MOHMMAaHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE OMBITOM MPAaKTHYECKOH 1€ TeIbHOCTH,
HEO0XOAUMBIC Pe3yIIbTaThl 00y4eHHsI c(hOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJUYECTBOM 0AJIIOB, OJIM3KUM K MAKCHMAIBHOMY




0 - () « 110 TATOYHO MOJIHOE IOHMMAHHE IPEIMETA, XOPOIIUE 3HAHNS, YMEHUS U OIBIT PAKTHYECKO NeITEILHOCTH, HEOOXOIUMBL JILTATHI
70% - 89% Xoporro OCTaTOYHO ITOJTHOE 110 aHHe IpeaMeTa, XOPOIIHE 3Ha e o a €CKOH JIeATENHHOC €00Xx0, € pe3 a
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIHMYECTBOM OAIIOB

55% - 69% «Y IOBILY» [TpuemneMoe MoHUMaHUE MIPEAMETA, YAOBIETBOPUTEILHBIE 3HAHHSI, YMEHUSI U OTBIT IPAKTHYECKOW IESATEIbHOCTH, HEOOXOMMBbIE PE3yJIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OaiiioB

0% - 54% «Heynosn.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

[kana 11 OLIEHOYHBIX MEPONPUATHIA U AU HEepeHIINPOBAHHOTO 3aUeTa

Crenennb
chopmMupoBaHHOCTH CoorBercTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAUUHOHHOHU OLICHKE
00y4eHust
90% + 100% | 90+ 100 «OTauaHO» OTin4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTHYECKON e TeTbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% + 89% 70 + 89 «Xopo1o» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBbIE
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB
55% + 69% 55+69 «Y IOBIL» [Tpuemnemoe MoHNMaHNE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHNS, YMECHUS U OTIBIT IPAaKTHIECKON NEATEIbHOCTH, HEOOXOIMMBbIE
pe3yibTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIICHEHO MUHMMAJILHBIM KOJIMYECTBOM OAIIIOB
55% +100% | 55+ 100 «3a4TeHOY Pe3ynbTaThl 00ydeHUs] COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHHSIM
0% + 54% 0+54 «Heynosim.»/ Pe3ynbraTel 00yUeHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUSIM
«He 3aureHO»

4. TlepevyeHb TUNOBBIX 3aJaHU

OlleHO‘-leIe MeponpusaTHus l'lpuMepu THINOBBIX KOHTPOJbHBIX sana}mﬁ
1/ IlucbmenHas mpoBepoyHas 3anaHus:
paboTa Ha MPaKTUYECKOM 3ananue 1.
3AHSTHH Ecnu mnacTUHKY W3 YHCTOTO IMHKA OMYCTUTh B pa30aBIeHHYIO KHCIIOTY, TO HayaBIleecs BBIJEICHHE BOJOPOJia BCKOPE

moyTH Tnpekpamiaercs. OxHako, MPH NPUKOCHOBEHWM K MHWHKY MEIHOW MANOYKOM M3 TocienHedl HadyumHaeTcs OypHOe
BBIZICTIEHUE BOJIOpoa. JlaiiTe 0ObsICHEHNE TPOUCXOIAIIEMY.
YK(V)-1. 1B1, YK(V)-1.1 V1, YK(V¥)-1.2 Bl, YK(V)-1. 2Y1

3amanue 2. DIEKTPOIN3 BOJHOrO pacTBopa xiopuaa Hukens (I1) B anekTponmsepe ¢ MHEPTHBIM aHOAOM MPOBOIWIN 5 4 TIPU
cune Toka 20 A, BBIXOA MO TOKy cocraBuil 95%. 3anumure cxeMy oanekTponuza. Onpenenure:. KOJIUYECTBO
n3pacxojoBaHHOTO 3MekTpudecTBa (Kir); Maccy BemrecTBa, BBIICTUBIIETOCs Ha KaToje (T).

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

3ananue 3.

Hamnumure ypaBHEHUS 3JIEKTPOXUMUYECKONH KOPPO3UHU XpOMa C KUCIOPOJHOW Aenonspusanueid. KakoB KOHEUHBIH NPOLyKT
okucienus xpoma? Hanmummre ypaBHEHHS BCeX MPOUCXOSIIMX TpolieccoB. ChenanTe BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO




O1ueHoYHbIE MEpPONPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHmi

mporecca? OTBeT 000CHYHTE.
YK(V)-1.1 V1, YK(Y)-1. 2¥1, YK(V)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

{ 3amuTa otuera no
nabopaTopHOU padore.

Bomnpocsr:

1. Peakmus: A(r) + 2B(r) = 2C(r) sBasetcs npoctoii. Kakoii Tpaduk 0TpakaeT 3aBHCHMOCTh CKOPOCTH 3TOH PeaKuy OT
KOHIICHTpaIuy BemectBa A u BemectBa B? O0bscHUTE CBOM BRIOOP. Hanmmite knHeTHYECKOE YpaBHEHHE ATOH PEaKIIHH.
YemMy paBeH 00l OPSIOK pEaKIuu?

1) 2) 3) 4)

2. Kakas aHeprus Ha3bIBaeTCsl SHeprueil aktupanun? Kak oHa BIHMSET Ha CKOPOCTh XUMHUYECKOH peakiuu? 3aBHUCHT JIM OHA
oT Temmnepatypsl? Kakoil BEIBOJ MOKHO CEaTh O XMMUYECKOH peakuy, pacCUUTaB JJis Hee DHEPTUI0 aKTUBALUU?

3. Kakum 00pazoM ycTpOWCTBO TEpMOCTATA, UCIOIB3YEMOT0 B 1aDOpaTOpHOH paboTe, BIMSACT Ha BEIMYUHY MOTPEIIHOCTH B
pacyeTe SHepruy aKTUBAILHH?

KoHTposibHbIe BOPOCH! pa3MelleHbl B yueOHOM mocooun: JIabopaTopHbIi IPaKTUKYM 110 00IIel U
Heoprannueckoi xumuu: yueobnoe nocodue / H. @. Crace, A. A. [Inakunkun, E. M. Kuszesa;
HanmonaneHeiit nccnenoBarenbekuii ToMcknit monmutexandeckuid yausepeutet (TITY). — 3-e u3n.,
nepepab. u gon. —Tomck: U3a-so TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenus: 11.03.2018). — Pexum gocryma:
u3 koprnopatuBHO# cet TIIY .- TekcT: 2IeKTpOHHBIN.

| 3amura U]I3.

Bompocstr:

1. OObscHuTe, MOYeMy KOHIIGHTpAIMs PEarcHTOB M KaTalnu3aTop HE BIMSIOT HA 3HAUYCHHWE KOHCTAHTHI PaBHOBECHS?
Paccunraiite paBHOBECHYIO KOHLIEHTpaIMio Bogoposa B peakiuu 2HI(r) «» H2(r) + 12(r), ecnu HavanbHast KOHIEHTpALUs
romoBogopoxaa cocrabisuia 0,55 MoJb/1, a KOHCTaHTa paBHOBecHs paBHa 0,12,

2. 3anummre OCHOBHBIE CTAaJMH PAaCTBOPEHMS TBEPHBIX BELIECTB, KAKUMH TEMJIOBBIMH 3((HEKTaMH OHH COINPOBOXKAAIOTCS.
IIpu pactBopennu 10 r ruapokcuna HaTpus B 250 M1 BOBI Temrieparypa moBsiciiaachk Ha 9,7 K. Paccuutaiite sHTAIBINIO
pacTBOpEHUsI THIPOKCHIA HATPUsI, MPUHUMAs YIEJIbHYIO TEINIOEMKOCTh PAacTBOPA PABHOW yNENBbHOM TEIIOEMKOCTH BOJIBI
4,18 Ix/(r-K).

3. Berunciute Temneparypbl KpUCTAIIM3AUMK U KMIIEHHUsT PacTBopa, coaepikaiiero 3,4 r xnopuna 6apus B 100 T Bobl, eciiu
KaQXYIIas CTeNEeHb KPUCTAJUIM3AIINHI COJIM B PacCTBOpE cocTaBisieT 75 %.



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

O1ueHoYHbIE MEpPONPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHmi

4. Kakue 13 nepeynciIeHHbIX XapaKTePUCTHK: TEMIIEPaTypa, SHTPOIIHS, Macca, INIOTHOCTh, CBOOOAHAS SHEPTHsI, BHYTPEHHSA
9HEPrHs, TEIIOTa SBISAIOTCA (YHKIUSIMH COCTOSHMSA, a Kakhe — IapaMeTpaMH COCTOSHHUs cHCTeMbl. Ha pucyHke
MIPEACTABIICHBI SHEPTETHUECKHE TUArpaMMBbl IIPOLECCOB OKHCICHHS yIIIEpoJa U a30Ta:

= &
NO C+0;

E, — E, .

: |
AE] 90,37 k/Ix AE; 3935 kX
l |
| |
V2N +1%20; | | COs
E1 — Ez D —————

> >
Xon peakuum Xoa peakuum

Kakoii 13 mporeccoB sABISICTCSA YK30TEPMHUUYCCKHM, a Kakoi — sHgorepmuueckum? OTBeT nosicHuTe. Paccuuraiite 00beMbl
peareHToB U MPOAYKTOB PHIOTEPMHUIECKOT0 MPOLECcca, €CIN B pe3yIbTaTe ero NpoTeKaHus norjaotmwiock 125 k/x Tenna.
5. Ipusenens! TpaguKu 3aBUCHMOCTEH KOHCTAHTHI

OHAOTCPMHUICCKUX peaKL{Hﬁ:

paBHOBECHA OT TEMOCPATypbl JId OK30TCPMHUYCCKUX U

Ko |an <o AH >0
\\ /
y
N\ S
. p
>
_/”/ \“‘\_ﬁ‘
T

O6'I)HCHI/IT€ HOHy‘IeHHBIe 3aBUCUMOCTHU.
Koncranta paBHoBecust peakiuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHbIE KOHIIEHTpAIlMH BOJOPOAA U
ammuaxka passbl 0,2 u 0,08 Monb/n1. Berancnute HadanbHbIe KOHIIEHTPAIMK a30Ta U BOJIOPOA.

COopHUK 3a/1au 1 YIpaXHEeHNH 110 o0mel xumun: yuyeOHoe nocobue [Dnexrponnsiii pecype] / E. b. I'onymkosa [u ap.]. —
1-e uzn.. — 1 kommerotepusii ¢aiin (pdf; 1.5 MB). — Tomck: 2016. — 3arnaBue ¢ s5kpana. — JlocTym U3 KOPIOpaTUBHON
cetu TITY. Cxema mocryma: https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

4.

TecTrpoBaHue — HE3ABUCUMBII
koHTpoib [TOKO

ITpumep Ounera:



https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

O1ueHoYHbIE MEpPONPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHmi

1. PactBop BemIecTBa-HEAIEKTPONNTA 3aKUIAET NpH Temreparype(yopars) Ha 15,36° BeImie, 4eMm YHCTBHIH OEH3O0I
(Ka(6enszoma)= 2,57). Ecnu 550 T BemiecTBa pacTBOPUTH B OJHOM KHIOTpaMMe O€H30JIa, TO MOHIKEHHE TEMIIEPATyphI

kpuctammu3anuu pactBopa (Kk(6ernzoma) = 5,70), cocraBut °.

2. OcMmoTHYeCKOe IaBJICHHE pacTBopa, B 1 11 kotoporo comepxutcs 25 T rmoko3bl (CsH1206) mpu 25 °C, paBHO kl]1a.
3. YcTaHOBUTE COOTBETCTBHE

BemectBo CBOIICTBO B BOJTHOM pacTBOpe

A) HNO: 1) cnaOblit AMeKTPOIHUT

b) CH3COOH 2) CUJIBHBII AJEKTPOIHUT

B) KOH 3) HE3TEKTPOIUT

I') CoHsOH

J) NaCl

4. KoHCTaHTa AMCCONMAIH a30THCTON KUCIIOTHI IIPH pa30aBIeHHUH pacTBoOpa
HNO; = H" + NO2~

1) yBemumBaeTcss  2) yMCHBINAaeTCsl  3) HE U3MEHSCTCA
5. N3oronmdeckuil Ko>((QHUIMEHT HUTpaTa Kalusd, KaXyIIascs CTENCHb AMCCOUUAIIMH KOTOPOTO B BOIHOM pacTBOpPE
coctasisieT 50%, paBeH __
6. Ecmi creniens nuccormanuu 0,2 M mypaBeuHoi#t kucnotsl (HCOOH) paBra 0,03, To KOHCTaHTa AMCCOUMAINH PaBHA
7. H2SO4 B3auMoieiiCTBY ST HEOOPATUMO C

1) Na;S  2)BaCl,; 3)NaOH 4) NaCl
8. KonmnuecTBO HOHOB B KPAaTKOM HOHHOM YPaBHEHUH PEaKI[HU
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kuciyro cpery IMEIOT BOAHBIE PaCTBOPHI COJICH

1) Na28i03 2) FE‘C|3 3) ZnS0O, 4) Na,SO4
10. Cynetux Hatpus (NaoS) B BOJHOM pacTBope
1) rugpoMU3yeTCs 0 KaTHOHY
2) THOPOIIU3YETCS TI0 AaHUOHY
3) THAPONHM3YETCS 10 KATHOHY W aHHOHY
4) He TUIPOIU3YyeTCS
11. YcraHoBUTE HOCIEI0BATEILHOCTD 110 YBEINYCHUIO BOCCTAHOBUTEIHHON aKTHBHOCTH METAJLJIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeaHO-KaIMUEBOr0 rajbBaHUIecKoro sementa (9°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX

YCIIOBUSAX paBHA B.

13. Ha anozae npu KOppo3uH OLIMHKOBAaHHOTO XKelle3a MPOTEKAET MPOLECC

1) Fe - 2e = Fe?

2) Zn - 2e = Zn?

3)2H" +2e=H;

4) 2H,0 + 2e = H, + 20H"

14. Ecnu npoBoauTh 3nektpou3 pactopa CoSO4 B Teuenue 10 4 mpu cuite Toka 20 A (1 = 80%), To Macca BelecTsa,
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le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHmi

oOpasyromerocs Ha KaToJie COCTaBUT T.

15. Ha xaTozie npu 3J1€KTPOJIM3€ BOAHOTO pacTBOPA XJIOPHUJA LIMHKA C HUHKOBBIM aHOAOM IPOTEKAIOT IPOLECCHI
1) Zn—2e =Zn*

2) Zn** +2e=2Zn

3) 2H,0 —4e = O, + 4H*

4) 2CI - 2e = Cl;

5] IudbdepenunpoBaHHbIi 3a4eT

buner 1.

l.}laﬁTe OIMPCACICHUEC MOHATUIO TEPMOJUHAMUYCCKAasA CUCTEMA, IPUBCIUTC KJ'IaCCI/I(l)I/IKaIII/II/I.

2. Copmynupyiite Bropoii 3akoH Payiis s nporecca KpucTalIn3alui pacTBOpa. 3alHILIUTe ero
MaTeMaTHYECKOE BbIPAXKEHHUE.

3. 3anMIIMTE PeaKiiy, IPOTEKAIINE MPHU 3JIeKTpoin3e BoaHoro pacteopa Zn(NOs),

4. Nns peaxun N20 + H2 — N2 + H20 mosryuens! creyromuye 3KCepriMeHTAIbHbIE JaHHBIE:

P,, xlla 12 24 36 48
Pg, xIla 4 4 ? 2
v 0,2 0,4 0,15 0,4

PaccunraiiTe: KOHCTaHTY CKOPOCTH pEaKI[MH, YaCTHBIE TOPSAIKH IO BEIIECTBAM, OOIIMI MOPSIOK
peaKkuu 1 4ucio, mpomnyiieHHoe B Tabnuie. Chaenaite BBIBOA O MeXaHW3Me JaHHOU peakuuu. OTBeT
TOSICHUTE.

5. MeToanueckue yKazanus mno n

oneaype OleHNBAHHSA

OneHoYHbIe MEPONPHATHS

IIpoueaypa npoBeeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3AHUS

[TucbmenHas mpoBepoyHast
paboTa Ha MPaKTUYECKOM
3aHATHH

[IpakTHyeckoe 3aHATHE 3aKaHYMBAETCS MMCbMEHHOI MPOBEPOYHOIl paboToil, KOTOpas BKJItOYaeT B cels 5
3aJJaHHi, COCTABIICHHBIX MIPEIOIaBaTelIeM Mo TeMe MpakTHdeckoro 3ansaTus. Ha paboty orBomutcs 30
MHUHYT, 3aT€M CTYAEHTHI CIAIOT cBOM paboTsl. Kaxkoe 3aganue onenuBaercs B 1,2 6asia, TakuM 00pazom,
3a JJAHHOE€ OLIEHOYHOE MEPONPHUATHE CTYACHT MOXKET OIYUYHUTh 10 6 6ayuioB. /111 OArOTOBKH K
MIPAKTUYECKOMY 3aHSATHIO CTYIEHTY HEOOX0IUMO MpopaboTaTh JEKIIMOHHBIM MaTepral, MaTepual
y4eOHUKOB U/WIH Y4€OHBIX TOCOOUH.

Kpurtepun oueHnBaHMS OHOI0 3a1aHUSA:
¢ 3aj1aHNe BHIMOJHEHO MOJHOCTHIO BepHO — 1,2 Gaia.
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e 3ananue BeinoiHeHo yactuugo 0 — 1,0 Oamna.

3ammra /13

N3 crynenta conepxut 20 3anau u ynpaxknenuit u3 10014, nepedeHb KOTOPhIX HAXOAUTCS B BapUaHTE
N/I3 xaxnoro cryaeHTa. Tembl 0XBaThIBatOT BCE Pa3Jieibl IPOrPaMMBbl TUCIIUIUIMHBI.

[IpenonaBatens oOecrieunBaeT CBOEBPEMEHHOE MOJIYUYEHHUE CTyieHTaMu BapuantoB 1/[3, a Taxxke
MIPEIOCTABIIAET AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIPaKHEHHIA.

W /13 BHIMOTHSIOTCS B OTJACIBHON TETPaau, MPH 0POPMIICHHH KaXKI0TO 3a/1aHUsl 00513aTeIbHO YKa3bIBACTCS
€ro HoMeEp, MPUBOJUTCS OJIHOCTBIO TEKCT YCIOBUS KaX10T0 3a/1aHusl. Pelienne Kaxxa0ro 3a1aHusi 10JKHO
OBITH MOJIPOOHBIM, C BKITFOUEHHEM MTPOMEKYTOUYHBIX pacu€TOB, PACCYKACHUH, MOSICHEHUH, C YKa3aHUEM
HCIOJIb30BaHHBIX 3aKOHOB, MPaBWI U (DOPMYIT; Y TOTYYaeMbIX B KQXKIOM JIEHCTBUU YUCICHHBIX BETUYHH
yKa3bIBaeTCs eAMHUIA u3MepeHus (pazmepHocTs). M3 mpoBepser npenoaaBaTelib, BEAyIIUN
naboparopHble 3aHATUS. B TeueHue Heaenu CTyIeHT I0JDKEH PelInTh He MeHee 2-X 3a/1ay.

Cymmapnsiii peiitunr 3a /13 cocrasnser 10 6amios.

Kpurepun onieHk# 0JHOrO 3a1aHus:

e 3aganue 0OpMIICHO B COOTBETCTBUU C TpeOOBaHUSAMU U ciaHo BoBpeMs — 0,5 Oarna.
e 3aganue 0)OPMIICHO B COOTBETCTBUU C TPEOOBAHUSAMH, HO C1aHO He BoBpems — 0,2 6ara.

Ecmm 3aaHUC BBIMTIOJHCHO C 3aMCYaHUAMMA, TO CTYACHT UCHIPABIIACT OIUOKHU U CcacT 3aJaHHUC BHOBB.
bannel 3a HCIIPABJICHHUA HC CHUKAKOTCA.

3amura oTyera 1o
nabopaTopHoii padote

B nauane nmaGopatopHoii paboTHI CTYIEHT MOIYYaeT JOMYCK K paboTe, JIJIs 4YeTO OH MPEA0CTaBIISAET
MIPEIo/IaBaTeN0 KOHCIIEKT JIAOOpaTOpHON pabOThl, B KOTOPOM KPaTKO U3JI0KEHBI TEOPETUUECKHE OCHOBBI,
chopmynupoBaHa 11eJib padOoThl, MPUCYTCTBYET IKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH U TaOIUIIbI
HKCHEPUMEHTAIbHBIX JAHHBIX (IIpU HeoOXxoumocTH). I1o okoHYaHuu 1abopaTOpHOI pabOTHI CTYAEHT
CAacT OTUYCT, B KOTOPOM IMPUBCIACHBI YPAaBHCHUSA peaKHHﬁ, OITUCAaHbI Ha6J'IIOI[eHI/I5I, IMPUBCACHBI paCYCThI,
ClIeJIaH MPOMEKYTOUHBIN BBIBOJ IO KaXKJAOMY OIIBITY, CJIeJIaH 00Ul BBIBOJ IO JIAOOpaTOpHO padoTe.
CyMMapHBIi peHTHHT 3a 1a0opaTopHyI0 paboTy cocTaBisieT 3 Oaa.

Kpurtepun onieHKH KOHCIIEKTa-0TYeTa K JiabopaTopHoii padore:

e [loaroropka k JlaboparopHoii padote — 1 Oau.
e Oryer no sabopaTopHoii pabote — 1 Oa.
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e 3ammTa mabopaTopHOi paboTh — 1 GayI.

TecTupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

Py6exnoe tectupoBanme (PT) mpoBomuTcss B KOMIBIOTEpHOW ¢opMe B on-line pexume BO Bpems
KOH(epeHII-HeAeT! B CEPEMHE U KOHIIE TEKYIIEro CEMECTpa COTrJIaCHO PACIIHCAHUIO.

[IponomxurensHOCTh TecTHpoBaHUS — 90 MuHYyT Ge3 mepeppiBa. OTCYET BpeMEHU HAUYMHAETCS C MOMEHTa
BxoJa cryaenta B Tect. MHCTpYKTax, MpeaIIeCTBYIONNI TECTUPOBAHUIO, HE BXOAHUT B YKa3aHHOE BPEMS.
CTyneHT MOKEeT 3aKOHYUTD BHINIOJHEHHE TecTa 10 uCTeYeHUs OTBEAEHHOTO BPEMEHHU.

PT nHameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OLIEHKY 3HAaHMW, YMEHUH M BIAQJCHUN, MOIYYEHHBIX
CTYJCHTaMH 3a ONPEIEICHHbII MPOMEKYTOK 00YUCHHUS.

Kaxnplii BapuaHT Ouiiera MOACTHPYETCS KOMIBIOTEPOM TI0 3aJaHHBIM pa3jielaM XUMHH U COIEPKHUT 15
3ananuil. CTyIeHThl BHOCSAT OTBETHI B KOMITBIOTEP, HO BCE PEIICHUS U MOSICHEHUS PpoBOAAT Ha Oymare. [lo
OKOHYAaHWHU TECTHPOBAHUS TPETOAABATENIO BBIIACTCS MAaTPHIIA OTBETOB M CYMMAapHBIH PEHTHHT 3a TECT.
O6cyxIieHne pe3yabTaToOB TECTUPOBAHUS IPOBOAUTCS HA KOHCYJIbTAIIUU.

Kpurtepun onieHKH 0THOTO 32 IaHUSI:

® 32 Ka)Jl0€ IPABUIIBHO BBIIIOJHEHHOE 3a/lJaHKiE BbICTaBIsIeTCs 1 TeCTOBBIN Oa;

® 32 HENMPaBWJIBHO BBINOJIHEHHOE WJIM HEBBINOJIHEHHOE 33a/1aHue BbIcTaBiseTcs () 6aios;

e JUIA 33JaHUM ¢ BBIOOPOM HECKOJIBKHMX IPaBWIBHBIX OTBETOB, 33JaHMH Ha COOTBETCTBUE U
YCTaHOBJIEHUE TIOCIIE0BATENBHOCTH IPEYCMOTPEHO YACTUYHOE OLICHUBAHUE.

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

3a 2 Hepenu 10 PT cTyneHThl MOTYT O3HAKOMMTCS C J€MOHCTPALIMOHHBIM BapHMaHTOM OuiieTa, KOTOPHIi
pacrionaraercst Ha caiire http://exam.tpu.ru B pazaene «MeponpusTUsS», U MOXKET ObITh BBIITOJHEH KaXJ(bIM
CTYJICHTOM HEOTPaHWYEHHOE YHCIIO Pa3.

Jna cmyoenmos, ne npowedwux PT 6 nepuoo npogedenus mecmuposanus no y8axcumeibHou npuyune,
npeoycCMOmpena 803MOACHOCIb MECMUPOBAHUsL 6 Pe3EPEHblll 0eHb, KOMOPbIUL HAZHAYAEMCS cpa3y Nocie
KOHGepeHy-Hedeu.

IIpu peszynomame pybescno2o mecmupoganusi 6 0anN08 u MeHee, 00YUAIOUWUMC NPEOOCMABIAeMCs 8
nepuoo mexywjel npoMedCymouHol ammecmayuy 803mModcHocms nosmopro npoumu PT 6 pesepsHulii
OeHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Huddepenunpyemslii 3auer

Huddepenumpyemslii 3aueT mpoBoauTcs Ha 18 3aueTHOI Henene. 3a4eT BhICTABISAETCS 10 CyMMe OalljioB B
COOTBETCTBHUH CO IIKAJIOHN JIJIs1 OTJENIbHBIX OLIEHOUYHBIX MEPOIPHUSITHH TEKYIIET0 KOHTPOJIS.
CryieHThl IPOXOJAT YCTHOE co0eceI0BaHNe, KOTOPOe BKIOUAET 4 Bompoca (2 TeOpeTUYECKHX U 2
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IIPaKTUYECKHX) O IPOHAEHHBIM TeMaM. CTyI€HT TOTOBUTCS B TEUEHUH 5 MUHYT U JJaJiee OTBEUYAET Ha
BOIIPOCBI, COITPOBOXkAAsi CBOM OTBET NOSICHEHUAMU. Bpems oreera 15 MUHYT.

Kpurtepuu oneHnBanus 3avera:
0+54 6aoB - HEY0B.,

55+69 GamioB - ynoB.,

70~89 GamioB — XOpoIIIO,

90100 6a1510B — OTIAUYHO.




