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Poasb nucuunauHbl «XumMus 2» B GOpMHUPOBAHUH KOMIIETEHIUH BHIMYCKHUKA:

JJeMeHT
. Cemectp CocrasJsioniye pe3yJbTATOB 0CBOCHHS (1eCKPHNTOPHI KOMIIETEHIHHN)
o0pa3oBarTejbHOM Kon
HanmenoBanne
TPOrpaMMsI KOMIIeTeHI[HU
KOMITETeHI[HI HaumenoBanue
(mmcnuniauna, Kon
npaktuka, F'HA)
Bnajeer onbITOM NIPUMEHEHNUS 3aKOHOB €CTECTBEHHBIX HAYK U MATEMaTHYECKUX METOOB U
VK(V)-1.B1 MoJienel Ui peleHus 3a1a4 TEOPETHYECKOrO M IPUKIIAJHOTO XapaKTepa
VK(Y)-1.B2 Baiajeer penpoyKTHBHBIMH METOJIAMH TO3HABATENIBHOI ACATEIBHOCTH U MBICITHTEIbHBIMH
CriocoeH ocyIecTIsTh OIIePALIMSIMH JUIS PEIICHHs 33124 eCTeCTBEHHOHAYYHBIX JUCIHIUINH
MOMCK, KPUTHYECKUH aHAJIN3 VK(Y)-1.V1 ‘YMeer pemiath 3aa4i TEOPETUUECKOTO U IPUKIIAAHOIO XapaKTepa
Y CHHTE3 HH()OpMaH :
VK(Y)-1 bopmau,
HPUMEHATh CUCTEMHBIH v 500
TIO/TXOJI JUTS pelIeHHst VK(Y)-1.Y2 MeeT 000011aTh YCBOCHHBIC 3HAHUS €CTECTBEHHBIX HAYK KATErOPHSMHU CHCTEMHOIO aHAIN3a U
H0JIX0/1a ¥ MBICIUTEIbHBIMH OIEPALMsIMH aHANN3a, CHHTE3a, CDABHCHHS U OLICHKH
HOCTABJICHHBIX 3324
Xumus 2 2 VK(Y)-131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK W MATEMATHYECKHE METO/IbI TEOPETHIECKOTO XapaKTepa
VK(Y)-1.32 3HaeT penpoayKTUBHBIC METOIbI [103HABATEIBHON JESTEIbHOCTH, IPU3HAKHA CHCTEMHOTO
' IIOIX0/Ia M CUCTEMHOTO aHaJIN3a
Brageer ONBITOM IUIAaHUPOBAHHMS M IIPOBENCHUS XHMHYECKUX HCCIENOBAaHMI B 00JIacTd
TEePMOJMHAMHKY, KHHETHKH, OJICKTPOXHMHH, XHMHH pacTBOPOB, aHaIW3a H 0000LIEHHS
6 OIIK(Y)-1.B9 o
CIIOCOOHOCTH YHUTBIBATH DKCIIEPUMEHTAJIBHBIX  JTaHHBIX, BBISIBJIGHUSI 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUECKUX
COBPEMEHHbIE TeHIEHIINH IPOIECCoB
Pa3BUTHS TEXHUKU U
TEXHOJIOTHH B 001aCTH YMeer onpenensTs TepMOJMHAMIYECKHE U KHHETHIECKUE TTapaMeTphl XUMHIECKUX MIPOIECCOB,
obecnieueHust TexHochepHOi OIIK(Y)-1.Y9 MIPOBO/INTD PACYETHI KOJINYECTBEHHBIX XapaKTEPUCTUK PACTBOPOB HEIIEKTPOIUTOB U
OMK(Y)-1 6e30macHoCTH, JJIEKTPOJIMTOB, BEISBIISTH 3aKOHOMEPHOCTH TIPOTEKAaHHsI XUMUIECKUX PEaKIHi IPOLecCoB
HU3MEPUTEITLHON 1
BEIYHCIIUTENBHON TeXHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTHH B CBOCH 3HAaeT OCHOBHbIE IOHSTHS M 32KOHBI XUMUYECKON TEPMOMHAMHUKH, KHHETHKH, SJIEKTPOXUMUH U
podecCHOHANBHOM OIK(Y)-1.39
p IIPOIIECCOB, MPOTEKAIOIINX B PaCTBOPAX
JIeSITEIbHOCTH
1. Tloka3aTenu u MeTObI OLIEHUBAHUS
IL1anupyemsble pe3yJbTaThl 00yUeHHs 10 TUCHUILTHHE Komnerenuust HanmeHoBaHue pa3gena MeToab! OlleHUBAHHS
Kox HaumeHoBaHue JHCUMILIMHBI (OLEeHOYHbIE MEPONPHUATHS)
P 1 IIpumeHsITh 3HaHMSI OCHOBHBIX IOHSTHM, TEOPUMl U 3aKOHOB 1. 3aKOHOMEPHOCTHU [MuceMenHas mpoBepOYHAsT
XUMHYECKOU TEPMOJAMHAMHUKNA U KMHETHUKH, YUCHHS O pacTBOpax XUMHWYECKIX peaKuHﬁ pa60Ta Ha MPaKTUYECKOM
U DJICKTPOXHUMHYECKUX CHCTEMax JUIA ONMHUCAaHUS XHUMHYECCKHUX YK(V)-1
2. 9JICKTpOXI/IMI/I‘-ICCKI/Ie 3aHATHUH.
TIPOIIECCOB. OITK(V)-1

3amura UJ13.
TecTupoBaHue — HE3aBUCUMBII

IIPOLIECCHI
3. Xumus pacTBOpoB




koHTpoJb [IOKO
PJI 2 BrImonHATE pacdéThl TEPMOIMHAMUYECKUX (YHKIIHNA 1. 3akoHOMEpHOCTH [TuceMeHHas mpoBepovHast
Y KUHETUYECKHUX IMapaMeTPOB XUMUYECKHUX PEaKIIHil, XUMHUYECKUX PeaKui paboTa Ha MPaKTUYECKOM
CBOICTB pacTBOpOB u XapaKTEePUCTUK VK(V)-1 2. DNEKTPOXUMHUYCCKHE 3aHSITHUU.
AJIEKTPOXUMHUYECKUX CUCTEM. OIK(Y)-1 MPOIECCHI 3amura UJI3.
3. Xumus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [TOKO
P/ 3 Hcnonp3oBath  METOAbl  IUIAHUPOBAHUA W IPOBEIECHHS 1. 3aKOHOMepHOCTI/I 3amura oTYeTa o
XHUMHYCCKOT'O . OKCIICPUMCHTA JJIA YCTAaHOBJICHUA XUMUYECKUX peaKHI/Iﬁ JIaGOpaTOpHOﬁ pa60Te.
3aKOHOMCPHOCTCHU MMPOTCKAHUA XUMHYCCKUX mponeccos,
OIIPCACICHUA ux Ka4C€CTBCHHBIX u KOJIMYCCTBCHHBIX OfK(¥)1 2 BHeKTpOXHMquCKHe
XapaKTEPUCTHK IIPOLECCHI
3. XuMus pacTBOpPOB

2. Hkana oueHNBAHNUA

[lopsiox opraHu3any OLEHUBAHUS PE3YJIbTATOB OOYUYEHHS B YHMBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (Cuctema OleHHBaHHs)» (B JCUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3y/ibTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHJAAM
yueOHoil nesrenbHOCTH (M3ydeHue nucuumnd, YHUPC, HUPC, kypcoBoe NpOEKTHpOBaHUE, MPAKTHKH) OIpenenseTcs CyMMOH OajuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJISl U IPOMEXKYTOUHOM aTTecTaluy (UTOroBasi peTHHroBasi oleHka - MakcumyM 100 OaioB).

Pacnipenenenne OCHOBHBIX W JIONOJHUTENBHBIX OalJIOB 3a OIICHOYHBIE MEPONPHUATHS TEKYIIEro KOHTPOJIS W TIPOMEXYTOYHOM aTTecTaluu
YCTAHABIIMBAETCS KaJ€HIapHBbIM PEUTHUHI-TNIAHOM JUCIUIUINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
3aJlaHUA Tpaﬂl/llll/IOHHOi/i OILICHKE Oﬂpe,ﬂe.ﬂeﬂl/le OHEHKH

90%+100% «OTIIIHO» OTiIM9HOE TOHWMaHKE PeMeTa, BCECTOPOHHHE 3HAHHSA, OTIINYHBIE YMEHHUS U BJIAQJACHNE ONBITOM IPAKTHUECKOH AeITEeNbHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00yUeHUs CHOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJUYECTBOM OAJUTOB, OJU3KHM K MAKCUMAIBHOMY

70% - 89% «Xoporo» JlocTaTo4HO TOJIHOE TOHUMAHHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT MPAKTUYECKOM NesITeNbHOCTH, HEOOXOIMMbIE PE3yJIbTaThl
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIIOB

55% - 69% «Y 1OBIL.» [Tpuemnemoe MoHMMaHUE MTPEAMETA, YIOBIETBOPUTEIBHBIE 3HAHHS, YMEHHSI U ONBIT IPAKTHYECKON JIESTENbHOCTH, HEOOXOJMMBbIE PE3YJIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHMMAJIEHBIM KOJIMYECTBOM OalyIoB

0% - 54% «Heynosi.» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM

[kana 1y OLIEHOYHBIX MEPONPUATHIA U AU HEepeHITNPOBAHHOTO 3aUeTa

Crenenn baan CooTBeTCcTBHE OnpeneieHne OLEHKH




copMupoBaHHOCTH

TPaJULHOHHON OLEHKe

pe3yIbTaTOB
00yueHHnst
90% + 100% | 90+ 100 «OTINYHOY OTnMYHOE MOHUMaHKE TPeIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHBIE YMEHUS U BJIA/ICHUE ONBITOM MPAKTHYECKOH AesATeIbHOCTH,
HEOoOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl C(POPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE MOHUMAaHHUE NPeIMETa, XOPOIIHEe 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0alIoB
55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe MOHUMAaHNE NIPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHHS, YMECHUS U ONBIT IPAKTHIECKOH AEATEIHHOCTH, HEOOXOIMMBIE
pe3ynbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHHMAIILHBIM KOJMYECTBOM OaIIoB
55% + 100% | 55+ 100 «3adTeHO» PesynbTaTel 00ydeHUs COOTBETCTBYIOT MUHIUMAIBHO TOCTATOYHBIM TPeOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbraTsl 06y4eHusI He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUAM

«He 3auTeno»

3. IlepedyeHb THNOBBIX 3aaHUii

OueHo4HbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

1| ITucpMeHHas IPOBEPOYHAs
paboTa Ha MPaKTHYECKOM
3aHIATHH

3agaHus.
Sananue 1.
Eciu IIacTHHKY W3 YHCTOTO IIMHKA OIYCTHTH B Pa30aBIICHHYIO KHCIIOTY, TO HadaBIeecs BBIACIECHHE BOIOPOIa BCKOpPE
moutH mpekpamiaercs. OMHAKO, NMPH MPUKOCHOBEHWH K IMHKY MEIHOM MaJouKkod W3 MOCIeTHEeH HaunHaeTcss OypHOe

BEIJIENICHUE Bogopoaa. Jlaiite 00bsicCHEHIE TPONCXOIAIIEMY.
VK(Y)-1. 1B1, YK(V)-1.1 V1, YK(¥)-1.2 B1, YK(V¥)-1. 2V1

3amanue 2. DIeKTpoau3 BOJHOTO pacTBopa xjopuaa Hukens (I1) B anekrponusepe ¢ MHEPTHBIM aHOJIOM MPOBOAMIN S5 U MPH
cure Toka 20 A, BBIXOA TO TOKYy cocTaBuwil 95%. 3anmmmure cxeMy 3nexTpoiusza. OmpenenuTe.KoInIecTBO
M3pacxo0BaHHOTO dnekTpuuecTBa (Kir);Maccy BemecTBa, BBIJSIUBIIETOCS Ha KaToje (T).

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

3ananue 3.

HanuuimTe ypaBHEHUS JIEKTPOXMMHUYECKON KOPPO3UH XpoMa ¢ KUCIOPOAHOU jernoisipusarueii. KakoB KOHEYHbBIH MPOIYKT
okuciieHus: Xpoma? Hanmmmre ypaBHEHHs BCEX MPOUCXOAAIIMX MpolieccoB. CuenaiiTe BEIBO BO3SMOKHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 00OCHYyiTE.

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

2, 3ammura oTyera 1o
nabopaTopHoii paborTe.

Bompocsr:

1.Peaxuus: A(r) + 2B(r) = 2C(r) sBnsetcs npoctoit. Kakoii rpaduk oTpaxkaeT 3aBUCHMOCTb CKOPOCTH 3TOM peaKIiu oT
KOHLICHTpALMHK BemecTBa A 1 BemectBa B? O0bsicHuTe cBOit BBIOOp. Hanmmmure kuHeTHYECKOE YpaBHEHUE ATOH peakIyy.
Uemy paBeH 00LIMiA TOPSIOK peakunu?
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2. Kaxkas sHeprus Ha3pIBaeTCs dHepruei aktuBanun? Kak oHa BIUSAET HA CKOPOCTh XUMHUYECKOH peaknnn? 3aBUCHT JIM OHA
oT TeMnepaTypsl? Kakoil BEIBOJ MOXHO CIeIaTh O XUMHYECKOH PEaKIM1, PACCYNUTAB Ul Hee SHEPTHIO aKTUBALMN?

3. Kakum 00pazoM ycTpOHCTBO TEpMOCTATA, UCIIOIb3YEMOTO B JIaDOpaTOpHOl paboTe, BIMSAET Ha BEIUYMHY IOTPEIIHOCTH B
pacdete SHEpruM aKTUBALUU?

KoHTposabHbIe BOPOCH! pa3MelleHbl B yaeOHOM nocoOuu: JIabopaTopHBbIid MPaKTUKYM 10 O0IIeH 1
Heoprannueckoi xumuu: yueobnoe nocodue / H. @. Crace, A. A. [lnakunkus, E. M. Kus3esa,
HanmonaneHslii nuccnenoBarensckuii Tomckuil monurexunueckuii yauusepeutet (TITY). — 3-e uzn.,
nepepad. u gon. —Tomck: M3a-Bo TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obparuenus: 11.03.2018). — Pexum gocrymna:
n3 kopriopatuBHOM ceTu TIIY .- TeKCT: 3NeKTPOHHBIN.

| 3ammra U]13.

Bompocsr:

1. OObsacHHUTe, MoYeMy KOHIIGHTPALUS PEAareHTOB M KaTaJn3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHl PABHOBECHS?
PaccunTaiiTe paBHOBECHYIO KOHIEHTpaIuio Bogopoaa B peakiuu 2HI(r) «» H2(r) + I2(r), ecnu HadangpHas KOHLIEHTPAIUA
omoBogopoxaa cocrasisuia 0,55 Monb/1, a KOHCTaHTa paBHOBecHs paBHa 0,12,

2. 3anmummuTe OCHOBHBIE CTaJUH PACTBOPEHMS TBEPHABIX BELIECTB, KAKUMH TETJIOBBIMH 3((HEKTaMH OHH CONPOBOXKAAIOTCH.
IIpu pactBopenun 10 r ruapokcuaa HaTpusd B 250 M BoAsl TemnepaTypa nosbicuiiack Ha 9,7 K. Paccunraiite sHTaIBNNIO
pacTBOPEHUs THAPOKCHIA HATPUs, MPUHUMAs YIEIbHYIO TEIUNIOEMKOCTh PacTBOPa PaBHOW yNENBHOM TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Berauciure TeMneparypsl KpUCTIIM3ALUK U KUIIEHHUST PacTBOpa, coaepikaiero 3,4 r xyiopuna 6apust B 100 T Bogbl, eciin
KaXyIIas CTeTeHb KPUCTAJUIM3AINH COJIM B PacTBOpE cocTaBisieT 75 %.

4 Kaxue U3 nepeunciIeHHBIX XapaKTepUCTHK: TEMIIEPaTypa, SHTPOIH, Macca, TNIOTHOCTh, CBOOOHAST SHEPTHS, BHYTPEHHS
SHEpIHs, TEIUIOTA SBIIAIOTCS (QYHKIMAMH COCTOSHHSA, a Kakhe — IapaMeTpaMH COCTOSHHUS cHucTeMbl. Ha pucyHke
MIPECTABIICHBI SHEPTeTHYECKHE THarpaMMbl MPOIECCOB OKHUCIICHHUS yTIepo/ia U a30Ta:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Kakoii u3 mporeccoB sABIAETCA IK30TEPMHUYCCKIM, a Kakoi — ’HHoTepMudeckuM? OTBeT mosicHUTE. Paccumraiite 00BeMBI
peareHToB U MPOAYKTOB SHIOTEPMHICCKOTO IIPOIIECCa, €CIU B PE3yIbTaTe €ro MPOTEKaHUs MOTI0TIIIOCH 125 k/[x Temma.
5.IIpuBeneHs! rpad UKy 3aBUCUMOCTEH KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPhI U 9K30TEPMUUYECKHX U SHAOTEPMHUIECKHX
peaxkuuii:

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.

COopHHUK 3a/1a4 U YyIpaXHEHUH 10 o01mielt xuMun: yuebHoe mocobue [Inexrponusiit pecypc] / E. b. l'omymkosa [u ap.]. —
1-e uzn.. — 1 xomnbrotepubiid daiin (pdf; 1.5 MB). — Tomck: 2016. — 3armaBue ¢ 3xkpana. — J[ocTyn U3 KOPIIOPAaTUBHOM
ceru TITY. Cxema mocryma:https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.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.



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

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

b) CH;COOH 2) CUIIBHBIH AJIEKTPOIHUT
B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHCTaHTa [ucCONManny a30THCTON KUCIIOTHI IPH Pa30aBIeHUH PacTBOpa
HNO, = H" + NO,

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE M3MEHSCTCA
5. M3oToHnmvecknii KOA(QQUIMEHT HUTpaTa KW, KaKyNIascs CTENEHb AWCCOIMAIMM KOTOPOrO B BOJHOM pPacTBOpE
cocrapinsieT 50%, paBeH ___
6. Eciu crenens aucconuanyu 0,2 M mypasbrnoii kucinotsl (HCOOH) paBaa 0,03, To KOHCTaHTa AUCCOIMALIMM 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.Kucnyto cpeny uMeroT BOAHBIE paCTBOPHI COJIEH

1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cyne¢ua Hatpus (Na,S) B BOJHOM pacTBope
1) runponusyercs 1Mo KaTHOHY
2) TuApONIM3yeTCs 10 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 xarojie pH 2JIEKTPOJIM3€ BOJHOTO PacTBOpa XJIOPH/A IMHKA C HHKOBBIM aHOJOM MPOTEKAIOT IPOLECCHI
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.£La171Te OIMPCACTICHUEC MOHATUIO TCPMOJUHAMUYICCKAA CUCTEMA, ITPUBCANUTE Knaccmbm(aunn.

2. Chopmynupyiite BTOpoii 3akoH Payns as mporecca KpUcTaid3aluy pacTBopa. 3anuIlnuTe ero
MaTEeMaTHYeCKOE BBIPAKCHHE.

3.3anuIIMrepeakini, MPOTEKAKOIIKe IpHU 3eKTpoau3eBoanoro pacrsopa Zn(NOz),

4. s peaxiuu NoO + Hy— Ny + HyO nonmydens! cieyronue SKCIepuMeHTAITbHBIC JTaHHBIC:

Py, xlla 12 24 36 48
Py, xIla 4 4 ? 2
v 0,2 0.4 0,15 0,4

Paccumraiite: KOHCTaHTY CKOpPOCTH PEAKIIMH, YACTHBIC TMOPSAKH IO BEIIECTBAM, OONIMHA IOPSIOK
peakiuu 1 4ucio, mpomnyiieHHoe B Tabnuie. CaenaiTe BBIBOA O MeXaHW3ME JaHHOW peakuuu. OTBeT
TOSICHUTE.

4. 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 BHIMOJIHEHO MOIHOCTHIO BepHO— 1,2 Oasra.
e 3amanue BeInoiaHeHo yactuuno 0 — 1,0 oaut.

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
MIPEIOCTABIISET AJICKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIIPAKHCHHIM.

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 IIPOMEKYTOUHBIX PAcU€TOB, pacCyXIeHUMN, 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 PelnTh He MeHee 2-X 3a/1ad.

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 Oamna

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 IPHUBE/IECHBI ypaBHEHUS PEaKLUi, OUCAHbl HAOJIOAEHUS, IPUBEICHBI
pacueTsl,clieNiaH MPOMEXYTOUHBIN BBIBOJI TIO KaXKIOMY OIBITY, C/IeJaH OOIIHiA BBEIBOJ IO TaOOpaTOPHOI
pa0ore.

CyMMapHBIi peHTHHT 3a 1a0opaTopHyIO paboTy cocTaBisieT 3 Oaa.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTA K JIaDopaTopHoii padore:

e JloaroroBka k 1aboparopHoii padore — 1 Ga.
e Oruer no nabopartopHoit pabore — 1 6am.
e 3ammTa mabopaTopHOil paboThl — 1 GaI.

TecTupoBaHue — HE3ABUCUMBII
koHTpoJib [IOKO

PyGexnoe tectupoBanue (PT) mpoBoautcs B kommbioTepHOW (opme B on-line pexxume BO Bpems
KOH(epeHII-HeIeN! B CEpPEeANHE U KOHIIE TEKYIIEr0 CEMECTPa COTIACHO PACTIHCAHMIO.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

[IponomxkutensHOCTh TecTUpoBaHUsA — 90 MUHYT 6e3 mepepbiBa. OTCUET BpEMEHHM HauMHAETCs C MOMEHTA
Bxoza cryaeHTa B Tect. MHCTpyKTax, NpeIIECTBYIOIUNA TECTUPOBAHUIO, HE BXOJIUT B YKAa3aHHOE BPEMs.
CTyZneHT MOKEeT 3aKOHYMTH BBINIOJHEHHE TecTa 10 NCTEYEHHsI OTBEAEHHOTIO BPEMEHH.

PT nHameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OLEHKY 3HAHWH, YMEHWH M BIIAQJCHUH, MOITy4EHHBIX
CTY/I€HTaMH 32 ONPE/IeIICHHbIH IPOMEKYTOK 00yUEeHHUS.

Kaxnplii BapuanT OuiieTa MOAEIHPYETCS KOMIBIOTEPOM IO 3aJaHHBIM pa3jieiaM XUMHUH U COIEPKHUT 15
3agaHuid. CTyJE€HTbI BHOCSAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U NOACHEHUsI MPOBOAAT Ha Oymare. I1o
OKOHYAHUM TECTHUPOBAHUS IPENOJABATENIO BBIIACTCS MAaTpULA OTBETOB M CYMMAapHBIM PEUTHHI 3a TECT.
OO6cyxaeHue pe3ysibTaTOB TECTUPOBAHUS IPOBOANUTCS Ha KOHCYJIbTAlUH.

Kpurtepun omieHKH 0JHOTO 32 IaHUSL:

® 32 KaXJI0€ NMPaBUIbHO BHIMOJIHEHHOE 33J]aHKE BHICTaBIIAETCS | TeCTOBBIN Oa;

® 32 HEMPaBWJIbHO BBHIMOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs (0 6aios;

e Ui 33JaHUN C BBIOOPOM HECKOJIBKUX IMPABWIBHBIX OTBETOB, 3aJaHHil Ha COOTBETCTBHE U
YCTaHOBJIEHHE MTOCIIE0BATEIBHOCTH IIPELYCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MaxkcruManbHBI CyMMapHBIA TeCTOBBIN Oast 3a kaxkaoe PT cocraBnser 15 Oanos.

3a 2 Hegenu 10 PT cTyneHTB MOTYT 03HAaKOMMTCS € JIEMOHCTPAI[MOHHBIM BapHaHTOM OMJIETa, KOTOPBIN
pacnonaraercst Ha caifte http://exam.tpu.ruB pasznene «MeponpusTUs», 1 MOXKET ObITh BBIITOJIHEH KaXKIbIM
CTYJEHTOM HEOTPAaHUYEHHOE YHCIIO pa3.

Jnsa cmyoenmos, ne npoweowux PT 6 nepuoo npoeedenus mecmupoganus no y8ariCumenoHol npuyune,
npeodycMompeHa 803MOICHOCMb MeCMUPOBAHUsL 8 Pe3ePBHblll OeHb, KOMOPbIl HA3HAYAemcs: cpa3y nocie
KOH@hepeHy-Hedenu.

Ilpu pesynsmame pybesicnoco mecmuposanuss 6 641108 U MeHee, 00YYAIOWUMC NPEOOCMABIAemcs 8
nepuoo mexyujeli. NPOMeXCYymoyHoU ammecmayul 803MOHCHOCMb nosmopro npoumu PT 6 peszepsmviii
Oenwb, coenacosannsiii ¢ bropo pacnucanuii TITY.

Huddepenunpyemslii 3auer

Huddepenunpyemslii 3aueT npoBoAuTcs Ha 18 3aueTHOI Henene. 3aueT BhICTABISETCS 10 CyMMe OaJljioB B
COOTBETCTBUU CO IIKAJION JJIs OTACIIBHBIX OLEHOYHBIX MEPOIIPUATUN TEKYIIETO KOHTPOJIA.
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