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1. Pouasb aucuumiannbl «XuMus 2» B GOPMHPOBAHUH KOMIIETEeHIHI BBINYCKHUKA:
SJ1eMeHT Cemectp
0GpazoBaTebHOI Kon Cocrapisioniie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPHI KOMIETEHI[HH)
nporpamMmmal KOMITETEHIINH HaumeHnoBaHue KOMITETEHIINH
HaumeHoBaHue
(mucuuniMHa, Konx
npaktuka, F'HA)
Brnageer onbITOM NpUMEHEHHs  3aKOHOB  €CTECTBEHHBIX HayK U
VK(Y)-1.B1 MaTeMaTUYEeCKUX METOAOB U MOJEIIEH JJI PEIICHUs 3a/1ad TEOPETUYECKOIO U
’ MIPUKJIAJTHOTO XapaKTepa
Bnaneer penpoayKTUBHBIMH METOJAaMU IO3HABATENIbHOW JAEATEIbHOCTH U
CriocoGeH OCyIECTBIATh YK(V)-1.B2 | MBICIUTETFHBIME OIEpAHAMU IS PEIICHAS 3a7ad €CTECTBCHHOHAYIHBIX
MIOMCK, KPUTUYECKUI aHATU3 U AUCHHUIUIMH
CHHTE3 HH(pOPMaIUU
YK(Y)-1 . YK(Y)-1.V1 | Ymeer pemiats 33241 TEOPETUUESCKOTO U MPUKIATHOTO XapaKTepa
Xumus 2 2 ™) TIPUMEHSTh CUCTEMHBIHN MOAXO0/ ™) p p P P P
JUI pEIICHUA ITOCTABJIICHHBIX YMmeet 0000MIaTh YCBOCHHBIC 3HAHHUS €CTECTBCHHBIX HAYK KaTETOPHAMU
3a7a4 YK(V)-1.Y2 | cucreMHOro aHajm3a U MOAX0/Ia ¥ MBICITUTEIEHBIMHA OTIEPAIlUsIMH 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 TOJAX0/Ia U CUCTEMHOTO aHaJin3a
Brnaneer onbITOM IJIaHUPOBAHHUA U MIPOBEJECHUS XUMUYECKUX UCCIIEJOBAaHUN B
OIIK(Y)-1.B9 005acTH TEPMOJMHAMHUKH, KHHETHUKH, DJIEKTPOXUMHUH, XHUMHH PacCTBOPOB,
' aHanmm3a © O00OOIIeHUs HKCIEPUMEHTaIbHBIX JIaHHBIX, BBISIBJICHUS
3aKOHOMEPHOCTEW MPOTEKAHUSI XUMHUUYECKHUX IPOIECCOB
CrIoCoOHOCTh YUHTEIBATH COBPEMEHHEIC YMeer onpenensaTh TepPMOJAUHAMUYECKUE U KUHETUYECKUE TIapaMeTpbl
TCH/ICHIIHH PaSBHTHA TCXHHKH H XUMHUYECKUX MPOIIECCOB, MPOBOJUTH PACUETHI KOTUYECTBEHHBIX
TEXHOJIOTHH B 00J1aCTH 00ECIICUEHHS OHK(Y)-I Vo POt > 1Ip il p
OMK(YI1 TexHoChepHOi Ge30MacHoCTH, XapaKTEPUCTUK PACTBOPOB HEAIEKTPOJIUTOB U 3JIEKTPOJIUTOB, BHISBIATH
S U3MEPUTENHEHON U BBIYMCIHTENEHON 3dKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKUX peaKI_[I/Iﬁ
TEXHUKH, HH(POPMAIMOHHBIX
TEXHOJIOTHH B cBOEH
po(heCCHOHATBEHON JIeATeNbHOCTH
OTIK(Y)-1.39 3HaeT OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUYECKON TEPMOIUHAMUKH,
' KUHETHKH, JJIEKTPOXUMUH U MPOLIECCOB, MPOTEKAIOMINX B pacTBOPAx
2. Tloxazaream m MeTOabI OLICHUBAHUA
l'l.ualmpyeMl,le Ppe3yibTaThl oﬁyqemm Mo THCHHUIIJINHE KOMI’[eTeHI.[]/Iﬂ HaumeHoBaHue pasaea THCIHUIIIMHBI MeTO[lBl OICHUBaAHUSA
Kox | HaumeHoBanue (o11eHOYHbIE MePONPUSITHS)




PO 1 IIpuMenATs 3HAHUA OCHOBHBIX IIOHATHH, TEOPUH M 3aKOHOB 1. 3akoHOMEpHOCTH [TuceMeHHas mpoBepoYHas
XUMHUYECKOU TEPMOAUHAMUKNA U KHUHETUKH, YUICHHS O pacTBOpax XUMHUYECKUX peaKuHI‘/’I pa6OTa Ha HpaKTI/IquKOM
N DJICKTPOXUMHUYECCKUX CHUCTEMAX I OIHUCAHUA XUMHYCCKUX 2 BHCKTPOXI/IMI/II‘IGCKI/IC 3AHSITHIL
TPOTIECCOB. Oﬁ_ﬁg@;i IPOILECCHI Bemonunenne UJ3. )
3. XuMus pacTBOpPOB TectupoBanue — 3JIEKTPOHHBII
obpazoBarenbHbIit pecypc (1OT).
DK3aMeH
P12 | Bouonuste pacuérsl TEPMOAMHAMHMYECKHX — QYHKUMH U 1. 3aKOHOMEPHOCTH [MucprmMeHHas poBepoYHast
KUHCTHYCCKUX IapaMCTPOB XHUMHUYCCKUX pCaKluu, CBOHCTB XUMHUYECKUX peaKuHI‘/’I pa60Ta Ha HpaKTI/IquKOM
PaCTBOPOB U XapaKTECPUCTUK IJICKTPOXUMHUYCCKUX CUCTEM. 2 3HeKTpOXI/IMI/IquKHe 3AHSITHIL.
Osi_ﬁg%%l MPOIIECCHI Brimmonnenue UJI3. }
3. Xumus pacTBOpoB TecTupoBaHue — ANEKTPOHHBIN
obpazoarenbHbIil pecypce (AOT).
DK3aMeH
P/13 | Hcrmonp3oBath  METOABI  IIAHMPOBAHHMS M NPOBEICHUS 1. 3akoHOMepHOCTH 3amura oT4era 1o jgabopaTopHOit
XHUMHUYCCKOT'O . OKCIICPUMECHTA JIIsL YCTaHOBJICHUSA XUMHUYECKUX peaKHHI‘/’I pa6OTC. 3K3aM€H
3aKOHOMCPHOCTCH  HPOTEKAHMS  XUMHMYECKHX  IIPOLECCOB, VK(VY)-1 2. INEKTPOXHMHUECKHE
OIIPENEIICHUAS ux Ka4eCTBESHHBIX " KOJIMYECTBEHHBIX OHK(Y)—l :
XapaKTEePUCTHK NpOLECCChI
3. Xumus pacTBOPOB

3. IlIxana oueHNBAHUSA
[Topsinox opraHu3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS B YHHUBEPCHUTETE PETIAMEHTHUPYETCS OTHAEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (CucTema OleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEeUTUHIOBasl CHCTEMa OLICHUBAHHUS pe3yjbTaToB oOyueHHs. MToromasi oueHka (TpaJMLMOHHAs M JIUTEpHas) MO BUAAM
yueOHoil nesrenbHocTH (M3ydeHue nucuumnH, YHWPC, HUPC, kypcoBoe NpOEKTHpOBAaHUE, MPAKTHKH) OINpeneNseTcs CyMMOW OajuloB 1o
pe3ysibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuy (MTOroBast pedTHHTOBast olleHka - MakcumyM 100 GaioB).

PacnpeneneHHe OCHOBHBIX H AOOINOJHHUTCIBHBIX 0anmaoB 3a OLCHOYHBIC MCEPONMPHUATUA TCKYLIECITO KOHTPOJIA U HpOMG)KyTO‘IHOfI aTTeCTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACJIbHBIX OCHOYHBIX MepOHpI/I}ITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
” OnpeneJieHne OLeHKH
3alaHUuA Tpa}]uuuonnou OLIEHKEe
90%+100% «OTInYHOY OTnnyHOE MOHUMAaHKE MIPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIaJIEHUE OIMBITOM MPAaKTHYECKOH 1eSTeIbHOCTH,
HEOOXOIUMBIC PE3yIbTaThl 00yUeHUsI C(HOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJUYCCTBOM 0AJUIOB, OJIM3KUM K MAKCHMATBHOMY




70% - 89% «XoporIo» JlocTaTo4HO MOJIHOE IIOHUMAHUE MPeIMETa, XOPOILHE 3HAHNUS, YMEHHS U OIIBIT IPAKTUUECKOH NeITeIbHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIIOB
55% - 69% «Y IOBIL» [IpuemireMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS H OTIBIT IPAKTUIECKOM NesATeTbHOCTH, HEOOXOIMMEIC Pe3yIbTaThI

00ydeHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHIMAJIBHBIM KOJIMYECTBOM 0alioB

0% - 54%

«Heynosu.»

Pe3ynpraTsl 00ydeHHUs] HE COOTBETCTBYIOT MUHIMAJIBHO JOCTATOUYHBIM TPEOOBAHMUIM

[IIxana ny1s1 ONEHOYHBIX MEPOINPUSITUI HK3aMEHa

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/IaHHii DK3aMeHa 0ajn TPaANIMOHHOI OLleHKe Onpenenenne ouenxu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJE€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIEC PE3YNIbTAaThl 00ydeHHs ChOPMHUPOBAHBI, X KAUECTBO OLICHEHO KOJIWIECTBOM 0a/LIOB, OJIM3KUM K MAKCUMAIIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHMMAHHUE NPEIMETa, XOPOIIE 3HAHMUS, YMEHHS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MUHUMAJIBHBIM KOJMYECTBOM 0ajsIoB

55% - 69% 11+13 «Y OBJL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJIMYECTBOM OaIlIIOB

0% - 54% 0+10 «Heynosi.» Pe3ynbTaThl 06y4eHHUs] He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPeOOBAHUSAM

4. TlepeyeHb THNOBBIX 3aJaHMI
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1/ IlucbmenHas mpoBepoyHas
pa0oTa Ha MPaKTUYECKOM
3aHATUU

3amanusi:
3amanue 1.
Ecau miacTMHKY M3 YMCTOrO LMHKA OIYCTHTH B Pa30aBICHHYIO KHCIIOTY, TO HAyaBIIEECs BBIACIECHHE BOJOPOAA BCKODPE
no4yTH mnpekpamaercs. OgHako, MU NPUKOCHOBEHHWH K LMHKY METHON MaJouyKoil M3 MmociemHell HaunmHaeTcs OypHoe

BbIJIeTIeHUE BoJiopoJia. JlaiiTe 00bsICHEHHE TPOUCXOASIIEMY.
YK(V)-1. 1B1, YK(V)-1.1 V1, YK(VY)-1.2 B1, YK(V)-1. 2Y1

3aganue 2. DIEKTPOIU3 BOJHOTO pacTBopa xyopua Hukens (I1) B anexrponnsepe ¢ MHEPTHBIM aHOIOM IIPOBOAMIN 5 U MPH
cure Toka 20 A, BEIXOH HO TOKy cocTtaBul 95%. 3anummure cxemy osiektponusa. Onpenenure. KOIUYECTBO
n3pacxoi0BaHHOrO AekTpudecTBa (Kir); Maccy BemecTBa, BBIICTUBIIETOCS HA KaTtoje (T).

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

3amanne 3.

Hamnumure ypaBHEHUs 3JIEKTPOXUMUYECKOW KOPPO3UU XpOMa ¢ KUCIIOPOAHOHU aenossgpusanuei. KakoB KOHEUHBIH MPOLYKT
okucieHns xpoma? Hanmmmure ypaBHEHHS BCEX MPOUCXOIAIMINX MporieccoB. Chenaiite BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO
mporecca? OTBeT 000CHYHTE.

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

2| 3ammura oryera 110
nabopaTopHOii paborTe.

Bomnpocsr:
1. Peakums: A(r) + 2B(r) = 2C(r) sBisietcs npocToii. Kakoii rpaduk oTpakaeT 3aBUCMMOCTb CKOPOCTH TOH PEakIUu OT
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KOHLIEHTpaLMHK BelecTBa A 1 Bemectsa B? O0bsicHuTe cBoit BhIOOp. Hanmmure kuHeTHYEeCKOE 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 CAEIaTh O XMMUYECKOH peakiuy, pacCUUTaB Ui Hee YHEPTUI0 aKTHUBALUU?

3. Kakum 00pazoM ycTpOHCTBO TEpMOCTATa, UCIIOIb3YEMOTO B JIADOpaTOpHOIl paboTe, BIMSAET Ha BEIUYMHY IOTPEIIHOCTH B
pacdere SHEpruM aKTUBALUU?

KonTposnbsHbIe BOITPOCH pa3MeIIeHbl B yueOHOM rmocodun: JIabopaTopHBIi MPaKTUKYM 10 00IIeH 1
Heopranuueckoi xumuu: yueobnoe nocodue / H. @. Crace, A. A. [lnakunkun, 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 AUarpaMMbl IPOIIECCOB OKHUCICHHUS YTIIepo/ia M a30Ta:
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Xon peakumi XOA peakumi

Kakoii u3 mporeccoB sABIAETCA IK30TEPMHUYCCKIM, a Kakoi — ’HHoTepMudeckuM? OTBeT mosicHUTE. Paccumraiite 00BeMBI
pEareHToB ¥ NPOAYKTOB 3HAOTEPMHUUECKOIO IIPOLECCA, ECIH B PE3YJIbTATE €r0 MPOTEKaHMs MOoraoTuioch 125 kJx tenna.
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 KOHLIEHTpAIIUH 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., nom. u ucnp.. — 1 xommerorepusii ¢aitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ 3kpana. — JlocTyn u3
kopnopatuBHoii cetnt TITY. Cxema nocryna: 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 pactBopa (Kk(6enzoma) = 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. YCcTaHOBUTE COOTBETCTBHE

BemectBo CBOICTBO B BOJHOM pacTBOpE
A) HNO, 1) cnabslif anekTponur

b) CH;COOH 2) CUJIbHBIHN JJIEKTPOJIUT

B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHcTaHTa AMCCONMAIH a30THCTON KUCIIOTHI IPH pa30aBIeHUH pPacTBOpPa
HNO, =H"+ NO,"

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE M3MEHSCTCA
5. N3orormdecknil kKo>((GUIMEHT HATpaTa Kalusd, KaXyIIascs CTENCHb IMCCOLUMAIMA KOTOPOTO B BOIHOM pPacTBOpPE
cocrapinsieT 50%, paBeH ___
6. Ecin crenens aucconuanyu 0,2 M mypasbrnoii kuciorsl (HCOOH) paBra 0,03, To KOHCTaHTa AUCCONMALIMY paBHA .
7. H,SO,4 B3anMoieHiCTBYET 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. 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) THOPOIU3YETCS 110 aHUOHY
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 Ipy KOPPO3HMH OLJMHKOBAHHOTO KeJIe3a IPOTEKaeT MPOIIecc

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 npH 3JIEKTPOJIM3€ BOAHOTO PAacCTBOPA XJIOPHAA IIMHKA C IIMHKOBBIM aHOJIOM MPOTEKAIOT IPOLECCHI
1) Zn—2e = Zn**

2) Zn*" +2e=27n




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3)2H,0 —4e =0, + 4H"

4) 2CI"—2e =Cl,
| Dk3aMeH buner 1.
1. BemecTBo, He 00pa3yromieecs: U3 MPOCTHIX BEIIESCTB
DAG® (NOy) = 51,1 x/{oic/mons 3))AG® (NH3) = -16,7 x/Iorc/mons
2)AG® (NO,) = -82,4 rlloc/mons 4) )AG® (CH,) = -50 klloe/mons

2. TepMOXMMHUYECKOE YpaBHEHUE PeaKIU1 UMEET BU]]

CHagry + H2O(y = 3Ha(ry + COy
AHfO,K,bec/MOﬂb 74,9 241,8 0 110,5
[Ipu nosnyuenun 224 i1 Bogopona (H.y.) NOTJIOTUTCS k/x Ternotel. Omeem oames ¢ MOYHOCMbIO
00 Oecsamuvlx.
3. DOwHrampmusi  oOpa3oBaHWS ~ NMEHTAPTOpPHIA  MBIIIbSKA,  BBIUMCICHHAs HAa  OCHOBaHUH
SKCIEPHMEHTAILHBIX JAHHEIX:
ZAS(K) + 3F2(r) = 2ASF3(F), AH 1=-1842 KI[)K
ASF5(F) = ASF3(F) + Fz(r), AH 2=317 x]JIx
paBHa kJIx. Omeem oamv ¢ mouHocmvio 00 Yeno20 YUcid.
4 Kputepuem HampaBle€HHOCTH TIIpolLlecca B 3aKPHITOM TEPMOJUHAMUYECKOH CHCTEME SBIISETCS
W3MEHEHHE

1) sutanenuss  2)sHeprus ['m66ca  3) sHTpoOmIUS

5. BLIp&)KeHI/Ie KOHCTAHTBI PaBHOBCCHS IS O6paTI/IMOI7I peaknuuu
MgCO3(K) HMgO(K)+ COQ(F) + S(K) HMMEET BU]I

1 [MgCO; ]

1) K=" 3) K=
[co, ] [MgO]-[CO,]

[MgO ]-[CO,]

2) K=[CO,] K= FMgCO]Z-

6. Ecimu B oOpatumoii peakuuun A+2B—D paBHoBecHble koHueHTpauuu A; B u D paBHbl,
COOTBETCTBEHHO, 0,6; 1,2 1 2,16 MOb/J11, TO KOHCTaHTa PaBHOBECHS paBHA

7. Cxopocts mnpocroit peakumn CoHary + Hyyp) = CoHsy mpu noBbeimeHun nasineHus B 4 pasa
YBEJIIMUUBAETCSI B
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8. Eciu temnepatypHblii KOAGGUIUEHT CKOPOCTH PEAKIMK paBeH 4, TO MPH MOBBIIICHUN TEMIIEPATYPHI
Ha 20 rpaycoB CKOPOCTb 3TOM peaKIuu yBEIUYUTCS B
9. Ilpu temnepatype 285 K HekoTopas peakius 3akaHumBaercs 3a 3 yaca, a nipu 305 K 3a 20 muH.
TemmneparypHblit K03()(HUIIUEHT CKOPOCTH PEaKIK PaBeH
10. ECJ‘II/I KOHCTaHTa CKOpOCTI/I peakumu nepBoro nopaaka 203 = 302@ npu 0°C paBna 1,41: 10%¢?, a
pu 20°C paBHa 1,27 10°c™, 10 TEMIIepaTypHbId KO3(PPHUIMEHT CKOPOCTH peaKMU paBeH
11. PactBop BemiecTBa- HCBJ‘IeKTpOJ'II/ITa 3aKuIaeT mpu Temneparype(yopars) Ha 15,36° BhIme, dem
gucteiit 6er3on (Ka(bensoma)= 2,57). Eciu 550 r BemecTBa pacTBOPUTH B OHOM KHJIOTpamme OeH30I1a,
TO MOHIKEHHE TeMIEepaTyphl Kpuctamuianuu pacteopa (Kk(6enzomna) = 5,70), coctaBut __ °.
12. OcMoTHYECKOE TaBJICHUE PacTBOPa, B 1 1 KoTOpOTro conepxkutcs 25 1 rioko3sl (CeH1206) mpu 25
°C, paBHO klla.
13. M3otonnveckuii kod(hPUIMEHT HUTpaTa KaIWs, KaXYyIascs CTEICHb IMCCOIHMANNN KOTOPOrO B
BOAHOM pactBope coctasiseT 50%, paBeH
14. Ecniu creniens auccormaruu 0,2 M mypasunoii kuciotsl (HCOOH) pasaa 0,03, To KoHCTaHTa
JTUCCOLMAIUYN paBHA
15. Kucnyto cpely UMEIOT BOJHBIE PACTBOPHI COJIEH

1) Na,SiOs 2) FeCls 3) ZnS0Oy 4) Na,SO4
16. Cynsdun natpus (NazS) B BoIHOM pacTBOpe
1) rugponu3yercs o KaTHOHY
2) TUAPOIU3YETCS 110 AHUOHY
3) ruponau3yeTcs Mo KaTHOHY U aHUOHY
4) HE TUAPOTU3YETCS
17. 3JC MenHO-KaAMHUEBOIO TATbBAHUYECKOI'O DJICMECHTA ((poCd2+/Cd= -0,41 B, (p°Cu2+/Cu =+0,34 B)
TIPY CTAHJAPTHBIX YCIOBHSIX PaBHA B.
18. Ha anone MpK KOPPO3HH OLMHKOBAHHOTO JKENe3a MPOTEKaeT MpoLece
1)Fe-2e=Fe
2) Zn - 2e = Zn**
3)2H" +2e = H,
4) 2H,0 + 2e = H, + 20H
19. Ecnu npoBoauTsk 3nektponu3 pacrBopa CoSO4 B Teuenue 10 4 npu cuiie Toka 20 A (n = 80%), To

Macca BeIIecTBa, 00pa3yroIIerocs Ha KaTo/ie COCTaBUT T.
20. Ha xaroJie npu 37€KTpOIU3€ BOJHOTO PACTBOPA XJIOPHU/IA IIMHKA C IIMHKOBBIM AHOJIOM IMPOTEKAIOT
MPOIIECCHI

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

5. MeToauuecKkue YKa3aHud 110 nmpoueaype oneHuBaHusl

OueHouHble MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

1.

[IncemenHas npoBepodHas
pa0oTa Ha MPaKTUYECKOM
3aHATUU

[IpakTudeckoe 3aHATHE 3aKAaHYNBACTCS MICHMEHHON IPOBEPOYHON PabOTOM, KOTOpast BKIIFOYAET B ceOs 5
3aJJaHUi, COCTAaBJICHHBIX IIPErojaBaTeseM o TeMe MpakTuyeckoro 3ansatua. Ha pabory orBogurcs 30
MUHYT, 3aT€M CTYIEHTHI CIAIOT cBOM paboTsl. Kaxknoe 3amanue onennBaercs B 1,2 Gana, Takum 00pa3om,
3a JJAHHOE€ OLIEHOYHOE MEPOINPUATHE CTYAEHT MOXKET MOIY4UTh 10 6 OamoB. s MOATOTOBKYU K
MPAKTUYECKOMY 3aHSTHIO CTYJIEHTY HEOOXOJMMO popaboTaTh JIEKIIMOHHBIM MaTepHrall, MaTeprall
y4eOHMKOB W/WIIK y4eOHBIX TOCOOUH.

Kpurepuu oneHnBaHUs 0THOTO 3aJaHUA:
e 3a/1aHuE BBINOJIHEHO MOJIHOCTHIO BepHO — 1,2 Gaiia.
¢ 3amanue BouinoaHeno yactnaao 0 — 1,0 Gamna.

3amura UJ13

N3 crynenTa conepxut 20 3anay u ynpaxsenuit u3 JJOI14, nepeuenp KOTOPBIX HAXOANUTCS B BapUAHTE
N3 kaxnaoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE Pa3/A€ibl IPOrPaMMBbl TUCHUTUIMHBI.

[IpenonaBaTens obecreunBaeT CBOEBPEMEHHOE MOTydYeHUE cTyIeHTaMu BapuaHToB 1/13, a Takke
MIPEIOCTABIIAET JIEKTPOHHYIO CChIIKY Ha COOPHUK 3a/1a4 U YIPaKHEHUH.

W13 BBINOTHSAIOTCS B OTJACNIBHON TETpaau, MPH 0GOPMIICHHH KaXKA0T0 3a/1aHusl 0053aTeNbHO YKa3bIBAECTCS
€ro HoMep, MPUBOJIUTCS TOJTHOCTHIO TEKCT YCIOBUS KaX/10r0 3ajjaHus. Pemenne kaxaoro 3aaust JOIKHO
OBITH MOIPOOHBIM, C BKIIOUEHHUEM MTPOMEKYTOUHBIX pacu€TOB, PACCYKACHUH, MOSICHEHUH, C YKa3aHUEeM
HCIOJIb30BaHHBIX 3aKOHOB, MPaBWI U (POPMYIT; y MOTYyYaeMbIX B KaXKJIOM JIEHCTBUU YUCICHHBIX BEIMYUH
yKa3bIBaeTCsl eJMHMIIA N3MepeHus (pa3MepHOcTh). /I3 mpoBepsieT npenoaaBatelib, BeLyIui
naboparopHble 3aHATUS. B TeueHue Helenu CTYIEeHT I0JDKEH PEelIuTh He MeHee 2-X 3a/1a4.

Cymmapusbiit peittunr 3a UJ13 cocrasnser 10 6amios.

KpuTtepun oneHKH 0HOrO 3a1aHus:

e 3aganuie 0)OPMIICHO B COOTBETCTBUH C TPEOOBaHUSAMH U c1aHO BoBpeMs — 0,5 Garmna.
e 3anmanue opOpMIICHO B COOTBETCTBHH C TPEOOBAaHUAMM, HO c1aHO He BoBpems — 0,2 Oanna
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Ecmu 3a1aHKUEC BBIIIOJHCHO C 3aMCYaHUAMM, TO CTYACHT UCIPABJIACT OIINOKHU U caacT 3aJaHUC BHOBB.
bamne 3a HCITPABJICHUA HC CHUKAKOTCA.

3amura oT4eTa rno
nabopaTopHol pabore

B nauane 1abopaTopHOil pabOTHI CTYJEHT MOJIyYaeT AOMYCK K paboTe, Al YEro OH MPEJOCTABIISET
IPENoaBaTeli0 KOHCIIEKT 1JabopaTopHOi paboThl, B KOTOPOM KPAaTKO M3JI0)KEHBI TEOPETUIECKUE OCHOBEI,
chopMyIMpoBaHa 11eb PaOdOThI, TPUCYTCTBYET IKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH U TAOJIUIIBI
9KCIIEPUMEHTANBHBIX JaHHBIX (TIpH HeoOxoauMocTH). [1o okoH4YaHNM 1ab0paTOPHON PabOTHI CTYAEHT
CAacT OTUCT, B KOTOPOM IIPUBCIACHBI YPAaBHCHUSA peaKLII/If/'I, OIINCaHbI HaGJIIOI[eHI/HI, IMPUBCACHLI paCYCTHhI,
cllesIaH MPOMEXYTOUHBIN BBIBOJI 110 KaXKIOMY OIIBITY, C/IeJIaH OOLIHid BBIBOJ 110 Ja0opaTopHOil padore.
CyMmMapHBIi peHTHHT 3a 1abopaTopHy0 paboTy cocTaBisieT 3 Oaa.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTa K JIaDopaTopHoii padore:

e [loxroroska k nmaboparopHoii pabote — 1 6am.
e Oruer no 1abopaTopHoi padore — 1 Gaiwi.
e 3ammuTa nmaboparopHoii paboTel — 1 Gat.

TecTupoBaHue — HE3ABUCUMBII

koHTpois [TOKO

Pybexxnoe TtectupoBanue (PT) mpoBoauTcst B KOMIbIOTEpHOM ¢opMme B on-line pexume BO Bpems
KOH(epeHII-HEAET! B CepeJMHE U KOHIIE TEKYILEro CEMECTpa COrJacHO paclUCaHuIo.

[IponomxurensHOCTh TecTUpoBaHUS — 90 MuHYT 6e3 nepepriBa. OTCYET BpeMEHU HAUMHAETCSl C MOMEHTa
BXoJa cTyAeHTa B TecT. MHCTpyKTaX, NpeAIIECTBYIOINN TECTUPOBAHHUIO, HE BXOJIUT B YKa3aHHOE BPEMs.
CTyzneHT MOKeT 3aKOHYUTD BhINOJHEHHE TecTa 10 UCTeYeHHs OTBEAEHHOIO BPEMEHH.

PT HaumeneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OLIEHKY 3HAHWH, YMEHUH M BIAJACHUH, MOIy4yeHHBIX
CTYJEHTAMH 3a OIPEECICHHBII IPOMEKYTOK O0YUECHHUS.

Kaxnplil BapuaHT OuiieTa MOAEIMPYETCS KOMIBIOTEPOM IO 3aJlaHHBIM pa3jielaM XUMHUH U COJEpKUT 15
3ananuil. CTyIeHThI BHOCSAT OTBETHI B KOMIIbIOTEP, HO BCE PEUICHMSI U MOSCHEHUSI TPoBOAAT Ha Oymare. Ilo
OKOHYAHUM TECTUPOBAHUS IPENOAABATEII0 BBIJAETCSI MAaTpHIlA OTBETOB M CyMMAapHbII PEHTHHI 3a TeECT.
O6cy:xJieHne pe3yabTaToB TECTUPOBAHUS MPOBOJUTCS Ha KOHCYJIbTAIUU.

Kpurepun oueHKH 0HOIO0 32 1aHUA:

® 34 KAXI0C MMPABUJIbHO BBIIIOJIHCHHOC 3a1aHNEC BBICTABIIACTCA 1 TecToBEBII 621.1'[]'[;

¢ 34 HCHIPABUJIBHO BBIITOJIHCHHOC NUJIX HCBBITIOJIHCHHOC 3a1aHUEC BBICTABIISICTCS 0 6aJ'IJ'IOB;

LAPIRI| 3a,I[aHI/Iﬁ C BBI60pOM HCCKOJIBKHMX IIpaBUJIBHBIX OTBETOB, 3aHaHHﬁ Ha COOTBECTCTBUEC U
YCTAHOBJICHUC ITOCTICA0BATCIIBHOCTH MPEAYCMOTPCHO YaCTUYHOC OLICHUBAaHUC.
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MakcumanbHBIM CyMMapHBIH TeCTOBBIN Oayut 3a kaxkoe PT cocrasmser 15 6amnos.

3a 2 wepenu 10 PT cTymeHThI MOTYT O3HAKOMHTCS C JEMOHCTPAIIMOHHBIM BapHAHTOM OMIIETa, KOTOPBIHA
pacnosaraercsi Ha caifte http://exam.tpu.ru B pa3aene «MeponpusTHs», U MOKET ObITh BBINOJIHEH KaXKIbIM
CTYJEHTOM HEOIPaHUYEHHOE YHCIIO pa3.

Jnsa cmyoenmos, ne npoweowux PT 6 nepuoo npogedenus mecmupoganus no y8axiCumenibHol npuyune,
npeodycmMompeHa 803MOACHOCMb MECMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbIU HA3HAYAemcs cpasy nocie
KOH@epeny-nedenu.

IIpu pezynomame pybescnozo mecmupoganusi 6 0aul08 U MeHee, 00yYaUUMC NPedoCmAasaemcs 6
nepuoo mexywelu NpoMedCYMOYHOU ammecmayuy 803MONCHOCMb nosmopHo npotmu PT 6 pesepembiii
OeHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

DK3aMeH

Ox3amen npoBoaut LIOKO B koMmbroTepHO (hopMe BO BpeMs CECCUU COTJIACHO PACITHCAHHUIO.

[lepen TecTupoBaHue CTYIEHT MPOXOAUT MHCTPYKTaxX. [IpomgomxuTenbHOCTh TecTUpoBanus — 180 MUHYT
6e3 mepepbiBa. OTCUET BpeMEHHM HayMHAeTCAd C MOMEHTa Bxoja cryaeHta B «Tect». CTymeHT MOXeT
3aKOHYHTH BBIMIOJHEHUE TECTA 10 UCTEYCHUS] OTBEAECHHOTO BPEMEHH.

Dk3aMeH B TecToBOW (opme HampaBieH Ha HE3aBUCHMYI0 OOBEKTHBHYIO OIICHKY 3HAHUM, YMEHUH U
BJIQJICHUH, TIOJIYYEHHBIX CTYJIEHTAMH 32 OINPEACIICHHBIA TPOMEKYTOK O0yUESHUSI.

Kaxxapiif BapuaHT Omiiera MOJENUPYETCsS KOMIBIOTEPOM IO 3a/laHHBIM pa3zieiaM XUMHH U coaepxut 20
3amannil. CTyZIeHTBI BHOCST OTBETHI B KOMITBIOTED, HO BCE PEIICHUS M MOSICHEHUS 3allMChIBAIOT Ha Oymare.
[To okOHYaHHMM TECTUPOBAHUS MPETMOABATEINIO BBIJACTCS MaTPHUIA OTBETOB M CYMMapHBIA PEUTHUHT 3a TECT.
banner 3a ax3zamen 6y0ym 3acuumamnsi no pe3yiabTaTaM YCTHOTO coOecefoBaHUs. YCTHOE coOeceoBaHue
BKJIIOUAET TEOPETUYECKHE BOMPOCHI, IMOSCHEHHWs] K pEIICHHBIM 3a/JadaM, 3alucaHHbIM BO BpeMs
TEeCTUpOBaHUs (Ha JUCTaX) 1Mo TecTy. CTYJACHT TOTOBUTCS B TCUCHUH HECKOJIBKMX MUHYT U JIajiee OTBEUAET
Ha BOMPOCHI, COMTPOBOXK/Iasi CBOM OTBET MosicHeHusIMU. Bpemst otBeta 10 MUHYT.

Kpurepun onieHKH 0HOrO 3a1aHus:

® 32 Ka)XJI0€ MTPABHIIHLHO BBHITOJHEHHOE 3a/IaHKME BBICTABISETCS | TECTOBBIN OaLT;
® 32 HEMPaBWJIFHO BHIMIOJIHEHHOE MJIM HEBHITIOJTHEHHOE 3a/1aHue BhICTaBIsieTcst () 0aiios;
® Ui 33JaHUN C BHIOOPOM HECKOJNBKHX IPABHIILHBIX OTBETOB, 33aJaHWil Ha COOTBETCTBUE W
YCTAHOBJICHHE MOCJIEI0BATEIbHOCTH PEAYCMOTPEHO YACTUYHOE OIICHUBAHUE.
MaxkcuManbHBIH CyMMapHBIN 0ali 3a 3k3aMeH cocTtanisiet 20 6aios.
3a 2 Henenu 0 K3aMEHA CTYJEHTHI MOTYT O3HAKOMUTHCS C JIEMOHCTPALlMOHHBIM BapHaHTOM OwuIera,
KOTOPBIN pacnojaraercs Ha caiite http://exam.tpu.ru B pazzuene «MeponpusaTus», 1 MOXKeET ObITh BHINOJIHEH
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OueHoYHbIe MeEponpUus TS Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXO}Jl/lele METOAHYECCKHE YKAa3aHUA

KaXXJbIM CTYACHTOM HCOI'PAaHUYCHHOC YHUCIIO pas.




