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1. Poap aucuumianubl «XumMus 2» B GOpMHUPOBAHHM KOMIETeHIHI BHINYCKHUKA:

DJieMeHT 06pa3oBaTeIbLHOI Koa CocTapJjsomme pe3yibTATOB OCBOCHHUS (1eCKPHNTOPbI KOMIIETEeHIIMI)
NPOrpaMMsl (IMCHHUIJIMHA, Cemectp T HaumeHoBaHue KOMIIETEHIHH
npakrtuka, F'HA) Kon HaumenoBanue
Brnageer onbITOM NpUMEHEHNS 3aKOHOB €CTECTBEHHBIX HAYK H
YK(Y)-1.B1 MaTeMaTHIECKUX METOAOB M MOJICIICH ISl pelieHus 3a1a4d
TEOPETHUYECKOTO U MPHUKIATHOTO XapaKkrepa
Brnageer penpoayKTHBHBIME METOIAMH I03HABATEIHHOM
Cnoco6eH OCyIIECTBIIATh YK(Y)-1.B2 JIEATEJIbHOCTU U MBICIIUTEJIbHBIMU ONIEPALUAMU JUIsl pEeIIEHU 3a4a4
TIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 u CCTCCTBCHHOHAYYHBIX NTUCHUIIIINH
VK(Y)-1 CHHTE3 HH(pOpMAINH, YK(Y)-1.V1 YMmeer pemarts 3a1a4 TEOPETUIECKOTO M NPUKIIAJHOTO XapaKTepa
[PUMEHSTH CUCTEMHBIN MOJXO]L YmeeT 00001maTh YCBOCHHBIE 3HAHHUS E€CTECTBCHHBIX HAYK
AT pENIEHUS TIOCTaBICHHbIX VYK(Y)-1.Y2 KaTeropusiMi CUCTEMHOTO aHAJIU3a ¥ MOJX0/1a U MBICIUTEIbHBIMU
3a1a4 OIICpalMsIMU aHaJIM3a, CUHTE3a, CPABHCHUS U OLICHKH
VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEMaTUIECKHE METOIbI
TEOPETHYECKOro Xapakrepa
Xunmst 2 2 VK(Y)-1.32 3HaeT penpoayKTHBHbIE METObI MO3HABATENIBHOH AEATEIbHOCTH,
MPU3HAKH CUCTEMHOI'0 NOJX0/Ia U CUCTEMHOTO aHaIn3a
Crnoco6HOCTh UCTIONIB30BATH B BrageeT onbITOM MIIaHUPOBAHUS U MIPOBEACHUS XUMHYECKIX
npodecCHOHATIBHON HCCIIeIOBaHUN B 00JIACTH TEPMOTUHAMUKHN, KHHETHUKH, YIEKTPOXUMHUH,
JIesTeNIbHOCTH 0a30BbIe OIIK(Y)-1.B5 | xuMuum pacTBOpOB, aHaNIN3a U 0000IIEHNS SKCTIEPUMEHTATBHBIX
€CTECTBCHHOHAYYHBIE 3HAHUS, JIAaHHBIX, BBISIBIICHUS 3aKOHOMEPHOCTEH MPOTEKaHNS XUMUYECKIX
BKJIIOYast 3HAHUS O TIPEeJMETe U MIPOLIECCOB
OTK(Y)-1 00BEKTax M3yUeHHMsI, METO/IaX YMeeT onpenensTe TepMOJMHAMUYECKHE U KHHETHYECKUE MapaMeTphI
HCCIIEIOBAHMSI, COBPEMEHHBIX OMK(Y)-1.5 XMUMHUYECKHX MPOIIECCOB, IPOBOANTH PACUETHI KOJINYECTBEHHBIX
KOHLETIHX, JOCTHKEHHUIX U XapaKTEePUCTHK PACTBOPOB HEIIEKTPOIUTOB U JJICKTPOIIUTOB,
OTPAaHUYEHUSIX €CTECTBEHHBIX BBISBIIATH 3aKOHOMEPHOCTH NTPOTEKAHHUS XUMHIECKUX PeaKIui
HayK (TIpeXJIe BCEro XUMHH, o
GHOLIOL ML SKOIOMHIL. HAVK 0 OTIK(Y)-1.35 3HaeT OCHOBHBIE IOHATHS U 3aKOHBI XUMHYECKON TePMOANHAMHUKH,
t ] y
JEMJIE H YeIIOBeKE) KUHETHUKH, 3JIEKTPOXUMHHU U IPOLECCOB, TPOTEKAIOLINX B paCTBOpax
2. Tloxazaream u MeTOAbI OLICHUBAHUSA
l'l.nalmpyeMl,le pe3yibTaThl oﬁyqemm 0 TUCHUIIIHHE KOM]’leTeHlll/[ﬁ HaumeHoBanue pa3aeaa MCTOZILI OIICHUBAHHUSA
Kox HaumeHoBaHue JHCUMILIMHBI (OLeHOYHbIE MEPONIPHUSATHS)
P/I-1 IIpuMeHATh 3HaHUS OCHOBHBIX IIOHATUH, TEOPUN U YK(V)-1 1. 3axoHOMEpHOCTH IInceMenHas IpoBepoYHast
3aKOHOB XMMHYECKON TEPMOANHAMUKHN U KHHETUKH, OIIK(Y)-1 XUMHYECKUX PEaKIni paboTa Ha MPaKTUYECKOM

YUYCHUS O paCTBOPaAX U JJICKTPOXUMHUYCCKUX
CUCTEMAX IJIA ONMCAaHUA XUMHUYCCKHUX ITPOICCCOB.

2. DIIEKTPOXUMHUYECKHE
IIPOLIECCHI
3. Xumus pacTBOpoB

3aHATHU.
3ammura N/13.
TecTupoBaHue — HE3aBUCUMBII




koHTpoJb [IOKO
PJI-2 BrImoHATE pacdyéThl TEPMOAMHAMUYECKUX (HYHKITHIA YK(V)-1 1. 3akoHOMEPHOCTH [TnuceMeHnHas mpoBepoUHas
Y KMHETUYECKHX [MapaMETPOB XUMUYECKHUX PEaKIHil, OIIK(Y)-1 XUMHUYECKUX PeaKni paboTa Ha MPaKTUYECKOM
CBOICTB pacTBOpOB u XapaKTEPUCTUK 2. DNEeKTPOXUMUUYECKHE 3aHATHUU.
AJIEKTPOXUMHUYECKUX CUCTEM. MPOIECCHI 3amura UJ13.
3. Xumusi pacTBOpOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO
PJI1-3 Hcnonb30BaTh METO/IBI IUIAHUPOBAHUS U MIPOBEACHUS YK(V)-1 1. 3akoHOMEPHOCTH 3amnuTa oT4eTa 1o
XUMUYECKOTO JKCIIEPUMEHTA Il  yCTaHOBJICHUS OIIK(Y)-1 XUMHUYECKUX PEaKIui nabopaTopHoi pabdore.
3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHUX 2. DNEeKTPOXUMUYECKHE
MPOIIECCOB, OMPENENIEHUsI HX KAYECTBEHHBIX W MPOIIECCHI
KOJIMYECTBEHHBIX XapaKTEPUCTUK 3. Xumus pacTBOpoB

3. IIkana oueHNBAHNUA
[lopsox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs: B TOMCKOM MOJNUTEXHUYECKOM yHHBepcuTeTe (CucremMa OleHHBaHK)» (B ICHCTBYIOLICH PEIaKLIUH).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHUCTEMa OLICHUBAHHUS pPe3yjibTaToB oO0ydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpeneNseTcss CyMMOH OaluioB 1o
pe3yibTaTaM TEKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTalluu (MTOrOBasi peMTHHTOBasI OlleHKa - Makcumym 100 GamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOINOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYHIECTO KOHTPOJIA U HpOMG)KyTO‘-IHOfI aTrTecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjla Jjsd OTACIIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOIOHOTI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE
3alaHusA Tpall"ll“OHHOﬁ OLIEHKEe Orlpe)le.neﬂue OlleHKH

90%+100% «OTInYHOY OTnnyHOE MOHMMAHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE OINBITOM MPAaKTHYECKOH 1€ TeIbHOCTH,
HEO0XOIUMBIC PE3yJIbTaThl 00yUeHUsI C(hOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0AJUIOB, OJIM3KUM K MAKCHMAIBHOMY

70% - 89% «Xopoio» JlocTaTovHO MOJTHOE IIOHMMAaHUE MTPEeIMETa, XOPOIIINE 3HAHNS, YMEHUS U OIBIT IPAaKTUYECKOH NesITeIbHOCTH, HEOOXOIMMEIC PE3YIIbTAThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJIEHBIM KOJIUYECTBOM OalioB

55% - 69% «Y IOBIL» [Tpuemiemoe MOHUMAaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOM AesTeTbHOCTH, HEOOXOIMMEbIEC PE3yIbTaThI
00y4eHus chopMHUpPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaJIJIOB

0% - 54% «HeynoBin.» PesynbTarel 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHMSIIM

[IIxana 1151 OIEHOYHBIX MEPOINPUSITHI SK3aMEHa




% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
3aJaHUH SK3aMeHa 021 TPaAMIHOHHOIi OlleHKe Onpeneacnue ouenkn
90%+100% 18 +20 «OTIUIHO» OTin4yHOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMS, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NPAKTUYECKON e TeTbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJITOB, OIM3KAM K MAKCHMAaIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO MOJIHOE TOHUMAaHUE NPeIMETa, XOPOIIHEe 3HAHUS, YMEHHUS H OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB

55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHNMMaHKUE TPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHUS U OIBIT IPAKTHIECKON AeITENbHOCTH, HEOOXOANMBIC
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIlIIOB

0% - 54% 0+10 «HeymoBi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb THNOBBIX 3aaHMii

OueHoYHbIe MeponpusaTHus

HpuMepu THINOBBIX KOHTPOJbHBIX 3aaHui

1| ITucpMeHHas IPOBEpOYHAs
paboTa Ha MPaKTHYECKOM
3aHATHH

3agaHus:

Bananue 1.

Ecmm mmacTHHKY M3 YHCTOTO IMHKA OMYCTUTH B pa30aBIICHHYIO KHCJIOTY, TO HadaBIIeecs BBIACIICHHE BOAOPOAa BCKOpE
moyTH mnpekpamiaercs. OnHako, NMPH NPUKOCHOBEHHWH K IMHKY MEIHOW Malo4Kkod M3 TocienHedl HauumHaeTcs OypHOe
BbIZICNIeHUE Boiopoaa. Jlaiite 00bsiCHEHHE IPOUCXOISIIEMY.

3amanue 2. DIeKTpoau3 BOJHOTO pacTBopa xjopuaa Hukends (1) B anekrponusepe ¢ MHEPTHBIM aHOJIOM MPOBOAMIN 5 U MPH
cuwie Toka 20 A, BbIXOA MO TOKYy cocTaBuin 95%. 3ammmmure cxemy osiekTposusa. Ompexnenure: KOJIWYECTBO
M3pacxoJ0BaHHOTO dMekTpuuecTBa (Ki); Maccy BelecTBa, BBISIUBIIETOCS Ha KaToje (T).

3anganue 3.

Hanwimre ypaBHEHHUS 3JIEKTPOXUMHICCKON KOPPO3UH XpOMa C KHCIOPOJHOW Aemolspu3anneii. KakoB KOHEUHBIH TPOIYKT
OKHUCIIeHH XpoMa? Hamummre ypaBHEHHS BCeX MPOUCXOIINX TporeccoB. Chenaiite BEIBOJ BO3MOKHOCTH KOPPO3HOHHOTO
nporecca? OTBeT 000CHYHTE.

2, 3ammura oT4yera 1o
nabopaTopHoii paborTe.

Bomnpocsr:

1. Peakmus: A(r) + 2B(r) = 2C(r) sBasercs npoctoii. Kakoii rpaduk 0TpakaeT 3aBHCHMOCTh CKOPOCTH 3TOi PeaKiuy OT
KOHIICHTpaIUN BemecTBa A u Bemectsa B? O0wsicHUTe cBO¥ BpIOOp. HanmumuTe KMHETHYECKOE ypaBHEHUE 3TOW PEaKITHH.

Yemy paBeH oOMmHil TOPSIOK pPEAKITHN?
L v v
C C (@

1) 2) 3) 4)

v )

 —

2. Kakas sneprust Ha3bIBaeTcsl sHeprueit akrupanuu? Kak oHa BIMSET HA CKOPOCTh XUMUUECKON peakuuu? 3aBUCHT JIM OHA
oT TeMrieparypbl? Kakoil BBIBOJ MOXKHO CeJIaTh O XUMHUUYECKON peakluU, PACCUUTAB JIJIsl HE€ SHEPTUI0 aKTUBALMU?

3. Kakum 00pazoM ycTpOHCTBO TEpMOCTATA, MCIIOIb3YEMOTO B J1aDOPaTOPHOM paboTe, BIMSCT Ha BEJIMYMHY IOTPEIIHOCTH B
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

pacyeTe sHEprun aKTI/IBaHI/II/I?

KoHTposbHBIC BOIPOCHI pa3MelleHbl B y4eOHOM mocoouu: JIabopaTopHBIH MPaKTHKYM IO OOIIEH U HEOPraHMYSCKONH XUMUH:
yuebHoe mocodue / H. @. Crace, A. A. [Tnakunkun, E. M. Kaszepa; HarponansHbIi necnenmoBatebekuii ToMCKmiA
nonurexundeckuii yausepcutet (TITY). — 3-¢ u3n., nepepad. u non. —Tomck: M3na-so TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata o6pamenns: 11.03.2020). — Pexum 10cTyna: U3 KOPIOPATUBHOM
cetu TIIY .- TekCT: 3MEKTPOHHBIN.

3amura U/13.

Bompocstr:

1. OObscHHUTE, MOYEeMy KOHIEHTpAlMs PEarcHTOB M KaTalu3aTop HE BIMSIOT HAa 3HAUYCHHWE KOHCTAHTHI PaBHOBECHS?
PaccuunTaiiTe paBHOBECHYIO KOHIEHTpaIio Bogopona B peakuuu 2HI(r) «» H2(r) + I12(r), ecnu HavadbHas KOHLEHTpaIUs
romoBogopoaa coctarisiia 0,55 Mosb/11, a KOHCTaHTa paBHOBecus paBHa 0,12.

2. 3amummre OCHOBHBIE CTAaJHH PACTBOPEHMSI TBEPHBIX BELIECTB, KAKUMH TEIJIOBBIMH 3((HEKTaMH OHHU COINPOBOXKAAIOTCS.
IIpu pactBopenuu 10 r ruapokcuga HaTpus B 250 M1 BoJbl TeMmIeparypa nossicmiachk Ha 9,7 K. Paccuuraiite sHTansmuio
pPacTBOpEHUs] THUAPOKCHIA HATPHs, MPUHUMAsS YACIbHYIO TEINIOEMKOCTh PacTBOpa PaBHOM yJIENbHON TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Berauciure TeMneparypsl KpUCTAIIM3ALUK U KUIIEHHUS PacTBOpa, coaeprkaiero 3,4 r xmopuna 6apust B 100 T Bogsl, eciu
Ka)XyIasi CTETICHb KPUCTAIUIM3ALUK COJIM B pacTBOpE COCTaBIsAET 75 %.

4. Kakue 13 nepeynciIeHHBIX XapaKTepUCTHK: TEMIIEpaTypa, SHTPOIIHUS, Macca, INIOTHOCTh, CBOOOIHAS SHEPT U, BHYTPEHHSSA
SHEPTrHs, TEIJIOTa SBIAIOTCA (YHKIUSIMH COCTOSHMS, a Kakhe — IapaMeTpaMH COCTOSHHUsS cucTeMbl. Ha pucynke
TIPE/ACTABIICHBI PHEPTETHUECKHE TUarpaMMBbl IIPOLIECCOB OKHMCIICHHS yTrilepo/a 1 a30Ta:

B Ey
NO C+0,

Ex — E,

| I

| |

AE| 90,37 kI AE| 3935 Kk
| |
VaNa + %20, | | CO.

Ey| ——— E; [t S

Xon peakuni XOA peakumi

Kakoii 13 mporeccoB sSBISIETCSA IK30TEPMHUYCCKHM, a Kakoi — 3HgoTepMudeckuM? OTBeT nosicHuTe. Paccunraiite 00BeMbl
PEareHToB U MPOAYKTOB SHJOTEPMHUUECKOI0 MIPOLIECCA, €CIH B PE3ybTaTe €ro NpoTeKaHus NorioTuiioch 125 k/Ix remnna.

5. Ipusenens! TpaguKH 3aBUCHMOCTEH KOHCTAHTHI DABHOBECHS OT TEMIIEPATyphl Ul OK30TEPMUUECKHX U
SHAOTEPMHUUYECKUX PEAKLIUM:
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K" BH<D AH>0

OOBbscHHTE TMOJYYCHHBIC 3aBUCUMOCTH.

Koncranra paBHoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHBIE KOHLUEHTpAaUU BOAOPOAA U
ammuaka paBuel 0,2 u 0,08 Mob/n. Beraucnute HauaabHbIC KOHIICHTPALWHU a30Ta U BOJOPO/Ia.

COopHHEK 32124 1 yIpaXHEHUH 10 o0rielt xumuun: yaebHoe mocodue [Inexrporusiit pecype] / E. b. l'omymkosa [u op.]. —
2-e w31., oM. u uctp.. — 1 xommeioTepHBId Qaiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — [ocTtym u3
kopnopatuBHoii cetu TITY. Cxema pocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4,

TecTupoBanue — HE3aBUCHMBIH
koHTpois [ITOKO

[Tpumep Ourera:

1. PacTBop BellecTBa-HEAIEKTPOJINTA 3aKumaeT npu Temneparype(yoparb) Ha 15,36° Bblmie, 4eM 4YHCTBHIH OeH30I
(Ka(6enzoma)= 2,57). Ecniu 550 r BemecTBa pacTBOPUTH B OJHOM KHIOTpamMMme O€H30J1a, TO MOHIKEHHE TEeMIEPaTyphbl

kpuctamnusainuu pacteopa (Kk(6enzona) = 5,70), coctaBur ___ °.
2. OcMOTHYECKOE AaBIICHHE PacTBOpPa, B 1 1 koToporo comepxkurcs 25 r rimroko3sl (CgH12,06) mpu 25 °C, paBHO klla.
3. YcTaHOBHUTE COOTBETCTBUE

BemectBo CBOWCTBO B BOJIHOM pacTBOpe

A) HNO, 1) crmaOpbIif AIEKTPOITHUT

b) CH;COOH 2) CHIIBHBIH 3JIEKTPOIHT

B) KOH 3) HEITEKTPOIHT

I') C,HsOH

) NaCl

4. KoHCcTaHTa TUCCOLMAINY a30TUCTOM KUCIOTHI IPH pa30aBiIeHUH pacTBopa
HNO, =H"+ NO,”
1) yBennumuBaeTcss  2) yMeHbIIaeTcst  3) He M3MEHSeTCs
5. M3oroHndeckuii KO3(QQUIMEHT HHUTpaTa KW, KaKylIascsl CTENeHb AWCCOIMAMM KOTOPOrO B BOJHOM pacTBOpe
cocraBnser 50%, paBeH .
6. Ecin crenens aucconuanyu 0,2 M mypasbsrsoi kuciorsl (HCOOH) pasra 0,03, To KOHCTaHTa AUCCOLMALIMN paBHA .
7. H,SO,4 B3anMoieficTByeT He0OpaTUMO C
1) Na,S  2)BaCl, 3)NaOH 4) NaCl
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8. KosimuecTBO MOHOB B KPAaTKOM HOHHOM YPaBHEHHHU PEaKIUU
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kucnyio cpeny UMEIOT BOJIHbIE PACTBOPHI Cose

1) Na,SiO; 2) FeCly 3) ZnSO, 4) Na,SO,
10. Cynbdun natpus (Na,S) B BOIHOM pacTBope
1) Tuaponu3yeTcs N0 KaTHOHY
2) THOPOIU3YETCS 110 AHUOHY
3) TuApONM3yeTCs 10 KATHOHY U aHHOHY
4) He TUIpONTH3yeTCS
11. YcraHOBHTE MOCIEAOBATENHFHOCTD IO YBEITHUCHNIO BOCCTAHOBUTEIFHON aKTHUBHOCTH METAIJIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MeHO-KaMHEBOr0 ranbBaHHdecKoro snementa (¢°Cd**/Cd= -0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHgapTHEIX

YCIIOBHSIX paBHA B.

13. Ha aHoze pH KOPPO3UHU OLIMHKOBAHHOTO KeJIe3a IPOTEKAET MPOLIece

1) Fe - 2e = Fe**

2) Zn-2e = Zn*

3)2H"+2e=H,

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

14. Ecnii npoBoutsk 31extponu3 pactBopa CoSO,4 B Teuenune 10 1 npu cuite Toka 20 A (n = 80%), To Macca BeliecTsa,
o0pa3zyromerocst Ha KaToe COCTaBUT T.

15. Ha xarone TIpH SIIEKTPOIIH3E BOAHOTO PacTBOpa XIIOPH/A MHKA C HHKOBEIM aHOJOM MPOTEKAIOT NPOLIECCH!
1) Zn—2e =Zn*"

2) Zn*" + 2e = Zn

3) 2H,0 —4e = 0, + 4H"

4) 2CI" - 2e = Cl,
| Dx3aMeH buner 1.
1. BemectBo, He 0Opa3yroIieecst U3 MPOCTHIX BEIIECTB
DAG® (NOy) = 51,1 x/loic/mons 3))AG® (NH3) = -16,7 x/Ioic/mons
2)AG® (NOy) = -82,4 k/{oic/monn 4) )AG® (CH,) = -50 klloic/mons

2. TepMOXMMHUYECKOE YpaBHEHUE PEAKLIUU UMEET BUJL
CHag) + H2O) = 3Ha + €O
AHP? klloic/mons 74,9 241,80 110,5
[Ipu nonyuenun 224 1 Bomopoaa (H.y.) MOTJIOTUTCS k/x Ternotel. Omeem oame ¢ mouHOCMbIO
00 decsambix.
3.  Ownrampnusg  o0pa3oBaHHMs ~ NEeHTa(TOpHJAa  MBIIbSIKA, BBIUMCICHHAas HAa  OCHOBAaHUU
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AKCIIEPUMEHTAIBbHBIX AAHHBIX:
ZAS(K) + 3F2(r) = 2ASF3(F), AH 1=-1842 KI[)K
ASF5(F) = ASF3(F) + Fz(r), AH 2=2317 xk]JIx
paBHa k/x. Omeem oams ¢ mounocmvio 00 Yeno2o Yuca.
4 Kputepuem HamnpaBlIe€HHOCTH IIpoliecca B 3aKPBITOM TEPMOJAMHAMUYECKOM CHCTEME SBIISETCS
W3MCHCHUE
1) sutanenus ~ 2)3Heprust [m66ca  3) sHTpoOmMs

5. BelpaskeHHe KOHCTaHThl PABHOBECHS JUIsl 00PATUMOM PEaKkIn
MgCO3(K) HMQO(K)+ COz(r) + S(K) HUMEET BU]I

__ 1 [MgCO, ]
A I (ZOIC
2) K:[COZ] 4) K= [MgO ]-[CO, ]

[MgC03]

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

7. Ckopoctb mpocroit peakuun CoHsry + Hypy = CiHery mpu moBblmeHun paBneHus B 4 pasa
YBEJINYUBAETCSI B

8. Eciu TemneparypHblii Koa(bq)nuHeHT CKOPOCTH PEAKIUH paBeH 4, TO MPH MOBBIILIEHUN TEMIIEPATYPHI
Ha 20 rpasycoB CKOPOCTb ATOW PEAKIMH YBEIUUUTCS B

9. Ilpu temneparype 285 K Hekoropas peakius 3akaHuuBaeTcs 3a 3 dvaca, a npu 305 K 3a 20 muH.
TemmneparypHblit K03()GUIHMEHT CKOPOCTH peaKui paBeH

10. Ean KOHCTaHTa CKOpOCTI/I peakimu nepBoro nopaaka 203 = 302(r) npu 0°cC paBHa 1,41: 10°¢?, a
pu 20°C paBHa 1,27 10°c™, 1o TeMIepaTypHbId KOAQPHUIUEHT CKOPOCTH PEaKLIUU paBEeH

11. PacTBOp BelmiecTBa-HEAIEKTPOJIUTA 3aKUMaeT mpu TeMmmeparype(yOparb) Ha 15,36° Bblille, uem
grcteiit 6en3zon (Ka(benzoma)= 2,57). Eciu 550 r BemectBa pacTBOPUTH B OAHOM KHIIOTpamme OeH30I1a,
TO TIOHIDKEHHE TeMIepaTypbl Kpuctaumm3anuu pactBopa (Kkx(6enzoma) = 5,70), cocraBur _ °.

12. OcmoTHnueckoe JaBiieHUe pacTBopa, B 1 11 koToporo conxepxkutcs 25 1 rimoko3bl (CsH1206) mpu 25
°C, paBHO klla.

13. U3oTonnveckuil ko3((PUIMEHT HUTpaTa Kajlus, KaKyLascs CTEeNeHb AMCCOLUAIMM KOTOPOTO B
BOJHOM pactBope cocraiisieT 50%, paBeH
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14. Ecnu creniens aucconuanuu 0,2 M mypassunoit kuciotsl (HCOOH) pana 0,03, To koHCTaHTa
JIMCCOLMAllUK paBHA .
15. Kucnyto cpey UMEIOT BOJIHbIE PACTBOPHI COJICH
1) N&zSiOg 2) FEC|3 3) ZnS0O, 4) Na,SO,4
16. Cynspun natpus (NazS) B BOTHOM pacTBOpe
1) rugponu3yeTcs 10 KaTHOHY
2) TUAPOIU3YETCS 110 AHUOHY
3) ruAPONAU3YETCS IO KATUOHY U aHUOHY
4) He TUIPOIU3YETCS
17. BJIC MeHO-KaMHEBOrO TalbBaHnuecKkoro aementa (¢°Cd?*/Cd= -0,41 B, ¢°Cu?®*/Cu = +0,34 B)
MIPH CTAaHIAPTHBIX YCIOBUSIX PaBHA B.
18. Ha aHoze mpu KOppO3UM OLIMHKOBAHHOTI'O JKeJie3a MIPOTEKaeT MPOLECC
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3) 2H" +2e = H;,
4) 2H,0 + 2e = H, + 20H"
19. Ecnin mpoBoauTh atekTponu3 pactBopa CoSO4 B Teuenue 10 1 npu cusie Toka 20 A (n = 80%), To

Macca BelIeCTBa, 00pa3yoIIerocs Ha KaTo/le COCTaBUT I.
20. Ha xaTojie mpu 2JIeKTpOJIM3e BOAHOTO PACTBOPA XJIOPH/IA IIMHKA C IIMHKOBBIM aHOJIOM IMPOTEKAIOT
MPOIIECCHI

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

5. Mertoauyeckue yKazaHusi 10 Npoueaype oueHnBaHUsl

OuneHoYHbIe MEPONPHSITHS

ITpouenypa npoBe/ieHHsI OLIEHOYHOI0 MEPONPHSITHS U HEOOX0IMMbIe METOAMYeCKHe YKA3aAHHS

1.

[IncemenHas npoBepovHast
paboTa Ha MPaKTUYECKOM
3aHATUN

[IpakTrueckoe 3aHATHE 3aKaHYMBAETCS TUCHbMEHHOW MTPOBEPOYHOMN pabOTOM, KOTOpast BKIIOUAET B ce0s 5
3aJlaHu#, COCTABJIICHHBIX MIPEMOAaBaTeNeM 1o TeMe MpakTudeckoro 3ausaTus. Ha pabory orBoautcs 30
MUHYT, 3aT€M CTYJICHTHI CAAIOT CBOM paboThl. Kaxkmoe 3amanue onenuBaercs B 1,2 6amina, Takum oO6pazom,
3a JaHHOE OIICHOYHOE MEPONPHUATHE CTYACHT MOXKET MOIYy4UTh 10 4 6annoB. [[is moAroTOBKY K
MPAKTUYECKOMY 3aHSTHIO CTYJIEHTY HEOOXOIUMO MTPopadoTaTh JEKIIMOHHBIA MaTepHall, MaTepHa
y4eOHUKOB M/MITN Y4eOHBIX TOCOOUH.
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Kpurtepun oneHHBaHMUS OJTHOTO 3aaHUS:
¢ 3a/1aHue BBIOJIHCHO MOJHOCTHIO BepHO — 1,2 Gama.
e 3ananue BeIoJgHeHOo yacTnyHo 0 — 1,0 Gamna.

3ammra /13

N3 crynenta conepxut 20 3anau u ynpaxkuenuit u3 10114, nepeueHb KOTOPbIX HAXOAUTCS B BApUAHTE
N3 xaxxaoro cryaeHTa. TemMbl OXBaThIBAIOT BCE Pa3/ieibl IPOrpaMMbl AUCLHUIUINHBL.
[IpenogaBatens oOecnieunBaeT CBOEBPEMEHHOE MOIYYEHHE CTyieHTaMu BapuanToB 1J13, a Takxke
IPEJOCTABIISAET JEKTPOHHYIO CChUIKY Ha COOPHUK 33734 U yIpaKHEHU.
W13 BBINOIHAIOTCS B OTAECIBHOM TETPAAU, IPU OPOPMIIEHUH KaXKJOTO 3a/laHusl 0053aTeIbHO YKa3bIBACTCS
€ro HoMep, IPUBOAUTCS MOJTHOCTHIO TEKCT YCIOBHS KaXKA0ro 3a1aHus. Perenne kaxa0ro 3ajanus J0JKHO
OBITH MTOJIPOOHBIM, C BKIIFOUEHHEM MTPOMEKYTOUHBIX pacu€TOB, pACCyXICHUH, MOSICHEHUH, C YKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, IPABUI U (POPMYIT; Y MOITYYaEMbIX B KOXKAOM JIEHCTBUM YMCICHHBIX BEJIMYUH
yKa3bIBaeTCs €IMHULIA u3MepeHus (pasmepHocTs). /I3 mpoBepsieT npenogaBaTelib, BEAYLIIUI
na0opaTopHbIe 3aHATUS. B TeueHue Hepeau CTyIeHT JODKEH PELIMTh He MeHee 2-X 3a/1ad.
Cymmapssriii peittunr 3a /13 cocraBnser 10 6amios.
Kpurtepnu onieHKH 0JHOI0 3aJaHuUs:

e 3ananue o(hOPMIICHO B COOTBETCTBUU C TPeOOBaHUSIMU U c1aHO BoBpeMs — (0,5 Gasa.

e 3ananue opOpMIIEHO B COOTBETCTBHH € TPEOOBAaHUSIMHU, HO ClaHO He BoBpeMs — 0,2 Oaa.
Ecnu 3aianue BBINOJIHEHO € 3aMEYaHUSIMU, TO CTYACHT UCIPABIISET OLUMOKHU U CJIAeT 33/1aHUE BHOBb.
basuibl 3a CIpaBIEHUS HE CHUKAIOTCSL.

3amura oTyera 1o
nabopaTopHoii padote

B nauane naGopatopHoii paboTHI CTYIEHT MOJIYYaeT AOMYCK K paboTe, ISl 4ero OH IPEI0CTaBIIET
MIPEIo/IaBaTeN0 KOHCIIEKT JIAOOpaTOpHON pabOThl, B KOTOPOM KPaTKO U3JI0KEHBI TEOPETUUECKHE OCHOBBI,
copmynupoBaHa 1eb paboThl, MPUCYTCTBYET IKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH U TaOJIHIIBI
HKCHEPUMEHTAIbHBIX JaHHBIX (IIpU HeoOxoaumocTH). I1o okoHYaHuM 1a00paTOPHOI PabOTHI CTYAEHT
CAacT OTUCT, B KOTOPOM IIPUBCJACHBI YPABHCHUSA pCaKHHﬁ, OITUCAaHbI Ha6J'IIOI[eHI/I$[, MMPUBCACHBI paCYCThI,
ClIeJIaH MPOMEKYTOUHBIN BBIBOJ IO KaXKAOMY OIIBITY, CAETIaH OO BBIBOJ 10 TJaOOpaTOpHOI paboTe.
CyMMapHBIil peHTHHT 32 JTadopaTopHyo paboTy cocTapiser 2 Oaia.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTA K JIaDopaTopHoii padore:
e [loaroroeka k Jlaboparoproit padote — 0.5 Gamna.
¢ Oryer no nabopaTopHoii pabore — 1 Oa.
e 3amwuTa naboparopHoii pabotsl — 0.5 Gaa.

TecTupoBaHue — HE3ABUCUMBII
koHTpoib [TOKO

Py6exxnoe TtectupoBanue (PT) mpoBomutcs B KommbloTepHOH ¢opme B ONn-line pexxume BO Bpems
KOH(EpEeHII-HEAEIU B CEPEMHE U KOHIIE TEKYILEro CEMECTpa COrJIaCHO PaclHUCaHUIo.
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[IponomxurensHOCTh TecTUpoBaHUs — 90 MuHyT Ge3 mepepriBa. OTCYET BpeMEHU HAUYMHAETCS C MOMEHTa
BXxoJa cryaeHTa B Tect. MHCTpyKTa), NpeaIIeCTBYOIIMA TECTUPOBAHUIO, HE BXOAUT B YKa3aHHOE BPEMSI.
CTyaeHT MOXKET 3aKOHYMTH BhINOJIHEHUE TecTa 10 UCTeUeHHs] OTBEIEHHOTO BPEMEHH.
PT nHameneHo Ha HE3aBHCHMYIO OOBEKTUBHYIO OLEHKY 3HAHWH, YMEHUH M BIIAQJCHUH, IMOIy4EHHBIX
CTYJCHTaMH 3a OIPEECIICHHBII IPOMEKYTOK 00YUEeHHUS.
Kaxxnpiii BapuaHT OujeTa MOJSIUPYETCS KOMIBIOTEPOM IO 33JIaHHBIM pa3feliaM XUMHU U COJACPKHUT 15
3ananuil. CTyeHThl BHOCSAT OTBETHI B KOMIIbIOTEP, HO BCE PEUICHUS U MOSCHEHUSI MPoBOAAT Ha Oymare. Ilo
OKOHYaHHMM TECTUPOBAHHUS MPENOJABATEIO BBIIACTCS MATpUlla OTBETOB M CYMMAapHBIA PEUTHHI 3a TECT.
OO6cyxIieHue pe3yabTaToB TECTUPOBAHUS MPOBOJUTCS HAa KOHCYJIbTALIUU.
Kpurepum oueHKH 0HOTO 3aJaHUA:

® 32 KaXJI0€ NMPaBUJIHHO BHIMOJIHEHHOE 33J]aHKE BHICTaBIIAETCS | TeCTOBBIN Oa,

® 32 HEMPaBUJILHO BBHIMOJHEHHOE WJIM HEBBITIOJIHEHHOE 3a/1aHKe BhIcTaBisaeTcs () 6ayioB;

e Uil 3aJaHUK C BBIOOPOM HECKOJIBKUX IPABWIBHBIX OTBETOB, 3aJaHWii Ha COOTBETCTBUE W

YCTaHOBJICHUE TTOCJIEA0BATEILHOCTH MPETYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MaxkcuManbHBI CyMMapHBI TeCTOBbIN 0arut 3a kaxkaoe PT cocraBnser 15 Gannos.

3a 2 nwenenu 10 PT cTyneHThl MOTYT 0O3HAKOMUTCS C IGMOHCTPAIIMOHHBIM BapUAHTOM OWJIeTa, KOTOPHIN
pacrosiaraercst Ha caiire http://exam.tpu.ru B pazaene «MeponpusATHS», U MOXKET OBITh BBIOJIHEH KaXKIbIM
CTY/ZICHTOM HEOTPAHUYEHHOE YUCIIO pa3.

s cmyoenmos, ne npoweowux PT 6 nepuoo npoeedenus mecmupoganus no y8axiCumeibHol npuyune,
npeodycMOompeHa 803MOHCHOCMb MECMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbLIU HAZHAYAemcsl cpa3y nocie
KOHGhepeHy-Hedeu.

Ilpu pesynomame pybeoscnoco mecmuposanusi 6 6an108 u meHee, 00YYAIOWUMCA NPEOOCMABNAEmCcs 8
nepuoo mexywelu NpoMedCYMOYHOU ammecmayu 803MONCHOCMb nosmopHo npoumu PT 6 pesepembiii
OeHv, coenacosantulii ¢ bropo pacnucanuu TI1Y.

DK3aMeH

Ok3ameH npoBoaut [JOKO B koMIbloTepHOI (hopMe BO BpeMsi CECCUU COTTIACHO PACIIMCAHUIO.

Ilepen TecTupoBaHuE CTyIEHT NPOXOAUT MHCTPYKTax. [IpomomkurensHOCT TecTHpoBaHus — 180 MUHYT
6e3 mepepbiBa. OTCUET BpeMEHM HAuMHAETCd C MOMEHTa BXojaa cryaeHTa B «Tect». CTyIeHT MOXeT
3aKOHYMTH BBIIOJHEHUE TECTA 10 UCTEYEHHS OTBEJAEHHOTO BPEMEHH.

DOK3aMeH B TECTOBOW (popMe HampaBieH Ha HE3aBUCHMYIO OOBEKTHBHYIO OLIEHKY 3HAHMH, yMEHUHl M
BJIQ/ICHUM, TIOJTyYEHHBIX CTY/IEHTaMU 3a ONpeAeNIEHHBIN MPOMEKYTOK 00yUEHUSI.

Kaxnplii BapuaHT Ousera MOJENUPYeTCsl KOMIBIOTEPOM IO 3aJaHHBIM pasfieflaM XMUMHUU U coaepkuT 20
3aaHuil. CTy/IeHThI BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PEIICHMSI U MOSICHEHUS 3allMChIBAIOT HA OyMmare.
ITo OKOHYaHUM TECTUPOBAHMS IIPEIOJABATEIIO BbIIACTC MATPULIA OTBETOB U CYMMApHBIM PEUTHHT 3a TECT.
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bannel 3a 3x3amen 6y0ym 3acuumanvl no pe3yiabTaTaM yCTHOrO coOeceloBaHMs. YCTHOE coOeceoBaHue
BKJIFOYAaCT TCOPCTUYCCKUC BOIPOCHI, IIOACHCHHA K PCHICHHBIM 3aJda4daM, 3allMCaHHbBIM BO BpCMdA
TECTUpOBaHUs (Ha jucTax) no Tecty. CTYAEHT TOTOBUTCS B TEUCHUHM HECKOJBKHUX MHUHYT U Jajiee OTBEYaeT
Ha BOIIPOCHI, COIIPOBOK/1asl CBOM OTBET MosicHeHUsIMU. Bpems otBeta 10 MUHYT.
Kpurepnu oneHkn 01HOro 3aJaHus:
® 32 KaXJI0€ MPaBUJIHHO BHIMOJTHCHHOE 33JaHUE BBICTABIIACTCS | TECTOBBIN Oa,
® 32 HENPaBWJIBHO BBINOJIHEHHOE WM HEBBINOJIHEHHOE 3a/1aHue BbIcTaBisieTcs () 6ayios;
e Ui 33JaHUN ¢ BBIOOPOM HECKOJIBKHMX IPaBWIBHBIX OTBETOB, 33aJaHM Ha COOTBETCTBUE HU
YCTaHOBJICHHE MIOCJIEI0BATEIBHOCTH IPEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.
MaxkcumanbHBIH CyMMapHBIi 0ait 3a 9k3aMeH cocTtasisieT 20 6amios.
3a 2 Henenu 10 3K3aMEHa CTYJEHTbl MOT'YT O3HAKOMHUTBCS C JIEMOHCTPALlMOHHBIM BapHaHTOM Ouiera,
KOTOPBIN pacronaraercs Ha caite hitp://exam.tpu.ru B pasaene «MeponpHsTUs», © MOKET ObITh BBITIOJHEH
KaX/IbIM CTYJJICHTOM HEOTPAHUYEHHOE YHCIIO Pa3.



http://exam.tpu.ru/

