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1. Poab nucuumimHbl «XuMus 2» B GOPMHPOBAHMN KOMIIETEHIUH BbIMYCKHUKA:

. Cocrapasiione pe3yIbTaTOB 0CBOEHHS (€CKPHITOPLI
dutemenT . Kox HHauKaTopbI JOCTHKeHHsI KOMIeTeHIUIi 1e pesy. " LeeRE P
o0pa3zoBaTeIbHOI KOMIeTeHIHii)
Cemectp KOMITeTeHIINI HanmeHoBaHHe KOMITETeHIINN
TPOrpaMMsbl (AMCHUILIHHA, Kox HauMeHOBaHHe HHAHKATOPA
Kon HaunmeHnoBanue
npakruka, FHA) HHIUKATOpa JIOCTH/KEHUS
Bmageer  ombiTOM — NIpUMEHEHHS  3aKOHOB
YK(V)- €CTECTBEHHBIX HAayK U MAaTEMaTHYECKUX METO/I0B
1.1B1 Y MOJIeJIeH JUTs pPeLIeHHs 3a]1a4 TeOPETUIECKOro U
HPHKIAJHOrO XapaKTepa
AHanusupyer 3ajady, BbAEIAS €€
N.YK(Y)-1.1 6asoBbIC EZCTaBM}OIé;’Ie YK(VY)- YMmeer pemaTh 3agaud  TEOPETUYECKOrO U
1.1V1 MPUKJIAJHOI O XapakTepa
VK(Y) 3HaeT  3aKOHBI ~ ©CTECTBEHHBIX  HAayK U
Criocoben S — 1131 MaTeMaTH4YeCKUe  METOABl  TEOPETHYECKOro
% ) XapakTepa
ITOMCK, Kpl/lTl/l‘-leCKl/ll/l aHaJIM3 " P P
P nrdopMaLH Bnaneer PENPOAYKTUBHBIMH METOIaMHU
YK(VY)-1 DUMEHSTE CHCTCMH b n0)1x011, YK(Y)- TI03HABaTENbHOI JIESITENIbHOCTH "
}IJI':SI ClIGHMS  TOCTABICHHBIX 1.2B1 MBICIIUTENILHBIMUA ~ OMEPALUAMH ISl PEIICHHS
3a11aqp O 3aJ1a4 eCTeCTBeHHOHay‘-leIX JUCIHUTIIIMH
CYLIECTBISICT IOHMCK, BBIICISICT W
Ymeer 06001aTh
PAHIKHPYCT HHPOPMALHIO 1A OCHOBE CBOCHHBIE 3HAHMS €CTECTBEHHBIX I;—Illa K
N.YK(Y)-1.2 ciucreMHoro moxaxoxa u MeropoB | YK(V)- Y y
HOSHAHHS s pemenns  samad mo | 1.2V1 KaTEeropusIMU CHCTEMHOr0 aHajn3a M Mojaxoja U
AT HbIM Tnna};[ AIDOCOB ’ MBICIIMTEIILHBIMH OIEPALMSIMHU aHAJIN3a, CUHTE3a,
p P CpaBHEHMS U OLICHKH
Xumus 2 2 VK(Y)- 3HaeT penpoAYKTUBHBIE METO/IbI T03HABATEILHOMH
1231 JIeATeIbHOCTH, MPU3HAKU CHCTEMHOTr'O M0/1X0/1a 1
) CHCTEMHOIr0 aHaJIu3a
Bnageer  meromamu TEOPETUYECKOT0 U
OIIK(Y)- 9KCHEPUMEHTAILHOTO UCCICAOBAHUSA XMMHY ECKUX
Cnocoben [PUMEHSATH 1.4B1 IPOLIECCOB U SBJICHUM, aHaIM3a U 0OPabOOTKH
€CTECTBEHHOHAYYHbIE u 9KCIEPUMEH TATBHBIX JaHHBIX
00LIECHH)KEHEPHBIE 3HaHMUA, VYmeer BBUIBIATH B3aUMOCBSI3b MEXIY
METOIbI MaTEeMaTH4YECKOr 0 OIIK(Y)- CTPYKTYpOH, CBOWCTBAMM U  PEAKLMOHHOW
aHaIM3a W MOJEIMPOBAHUS B JlemoncTpHpyer LOHIMAHME 1.4V1 CIIOCOOHOCTBIO XUMHYECKUX COCIMHEHHUH,
HMH)KEHEPHOH nestensHoctn, | WM.OIIK(Y)- PHpY IIPOBOJIUThH CTEXHOMETPUYECKUE PACYETHI
OIIK(Y)-1 . XMMHYECKHUX MTPOLIECCOB U MPUMEHSET
CBSI3aHHOI ¢ mpoekTupoBanuem | 1.4
u KOHCTPYHpOBaHHEM OCHOBHBIE 3aKOHBI XUMHHU 3HaeT OCHOBHBIC IOHATUS W 3aKOHBl XUMUH,
CXHONOrHSMU HpOI/ISBO,HCTBE: 9JIEKTPOHHOE CTPOECHHUE ATOMOB U MOJICKYII;
ONTOTCXHIKA. ONTHICCKHX I OTTK(Y)- OCHOBBI ~ TCOPHM  XHMHYECKOH  CBSI3M B
onmxo—anem’ponnmx 1431 COCIMHEHMSAX pA3HBIX TUIOB, CTPOCHHE U
NIPHGOPOB H KOMILIEKCOB ’ CBOHCTBAa  KOOPAMHALIMOHHBIX  COCAMHEHHH,
CTPOGHHE BELIECTBA B  KOHAECHCHPOBAHHOM
COCTOSIHUH

2. IToxka3zaTeau ¥ MeTOAbLI OLICHUBAHKSA

Ilnanupyemble pe3y/IbTaThl 00y4eHHs IO JUCIHMILIHHE

Kopx

HaumenoBanue

Koa unaukaropa
JIOCTHIKEH U
KOHTPOJIHPYeMOii
KOMNEeTeHIHH (MU ee

HaumenoBanmue pa3sgena
JTHCIUITHHBI

MeToabl OLlEeHHBAHUA
(oueHOYHbIEe MEPONPHSTHS)




YACTH)

XUMHUYCCKOI'o JOKCIECPHUMCHTA OJI1 YCTaHOBJICHMA
SaKOHOMepHOCTefI IMPOTCKaHUA XUMHUYCCKHUX
OpouecCoB, OIPCACICHUA HWX KaAa4CCTBCHHBIX H

KOJIMYCCTBCHHBIX XaPAKTCPUCTUK

1.OTK(Y)-1.4
N.OTIK(Y)-2.4

XUMHYECKUX PEaKInui
2. DNEKTPOXUMHYECKHE
MIPOLIECCHI

3. XuMusi pacCTBOPOB

P 1 | IlpumeHsTh 3HAHUSI OCHOBHBIX TIOHATUH, TEOPHIA U YK(¥)-1.131 1. 3akoHOMepHOCTH [TnceMeHnHas mpoBepoUHast
3aKOHOB XMMHMUYECKON TEPMOIMHAMUKY U KUHETHUKH, XUMHUYECKUX pEeaKLUi paboTa Ha MPaKTUYECKOM
YUEHUS O PacTBOPAX U IEKTPOXUMUYECKUX YK(Y)-1.2V1 2. DIEKTPOXUMUYECKHE 3aHATHU.
CHUCTEMax JIJIsl ONTUCAHUS XUMUYECKUX MPOIIECCOB. VK(V)-1.231 MIPOIIECCHI 3amura UJ13.
3. XumMHus pacTBOPOB TectupoBaHue — HE3aBUCHUMBII
OITK(V)-1.432 koxTposs [IIOKO
/OIK(Y)-2.432
P2 | Bemonusate pacu€rel TepMoauHaMudeckux ¢ynknui | YK(V)-1 1B1 1. 3akoHOMepHOCTH [TuceMeHHas mpoBepOUHAs
Y KUHETUYECKUX TMapaMEeTPOB XUMUUYECKUX PEaKIIH, XMUMHYECKHUX peaKIni paboTa Ha MPaKTUYECKOM
CBOIICTB pacTBOpoB u xapaktepuctuk | YK(Y)-11V1 2. DNEKTPOXUMUYECKHE 3aHITHH.
AIEKTPOXUMHYECKUX CUCTEM. MPOLECCHI 3amwura UJ13.
YK(V)-1.2B1 3. XuMHs pacTBOpPOB TecTtupoBanue — HE3aBUCUMBIN
koHTpoJib [TOKO
OIIK(VY)-1.4¥2
/OIIK(Y)-2.4Y2
P 3 | Mcnoab30BaTh METOIbI TUNIAHUPOBAHUS U TIPOBEICHUS 1. 3akoHOMepHOCTH 3amura oT4eTa o

nmabopaTopHO padoTe.

3. IIxkaJjaa oueHUBAHUA

ITopsinok opraHu3aluy OLEHUBAHUS PE3YJIbTATOB OOYyYEHMsI B YHMBEPCUTETE PErIaMEHTHPYETCs OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM AaKTOM —
«CucreMa OlIGHMBaHHS Pe3yJIbTaTOB 00y4deHHs B TOMCKOM MOJHUTeXHHUYecKOM yHuBepcutere (CucTteMa oleHHBaHHs)» (B JCHCTBYIOIICH PelaKiyu).
Hcnonb3yeTcst 6auibHO-pEHTUHIOBAs CCTEMa OLIEHUBAHUs pe3ysbTaToB 00ydeHus. MiToropas oneHka (TpaAuLMOHHAs U JIUTEPHAs) [0 BUAAM y4eOHOH
nearenbHOCTH (n3ydenue aucuumiug, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, TPAKTUKH) ONIPEIENIIeTCsl CyMMOM 0ailyIoB IO pe3yabTaTaM TEKYIIEro
KOHTPOJISL M TPOMEKYTOUHOM aTTecTalu (MTOroBast peMTHHroBas oleHka - Makcumym 100 OansoB).

PacnpeneneHI/Ie OCHOBHBIX H JOIOJHHUTCIBHBIX OalioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICIO KOHTPOJIA U HpOMe)KYTOLIHOI\/’I aTTeCTallnuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF -IJIaHOM O CIHMITIINHBI.




PCKOMGHHyeMaH mKajla JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOTI'O U TCKYIICTO KOHTPOJIA

% BBINMOJTHEHUS
3a/aHus

CooTBeTcTBHE

TPAAUIIHOHHOIi OLleHKe

Omnpenenenue OLEeHKH

90%+100% «OtnuyHO» OTnu4HOE NOHUMAaHHE TIPeIMETa, BCECTOPOHHUE 3HAHMA, OTVINYHbIE YMEHUS U BJIaJIEHHE OIBITOM NPAKTUYECKOH eSTeTbHOCTH,
HEOOXOANMBIE Pe3yNIbTaThl 00y4eHHs CHOPMHUPOBAHBI, UX KAUECTBO OIEHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KHM K MAaKCUMAIEHOMY

70% - 89% «Xopouio» JloctaTouHO NOTHOE TOHUMAaHUE MPEIMETa, XOPOIIE 3HAHNUS, YMEHHUS U OTIBIT PAKTUUECKOH EITeIbHOCTH, HEOOXOIMMBbIE PE3YIIbTATHI
00y4eHHs1 CPOpPMHUPOBaHBI, KAYECTBO HU OJIHOTO M3 HUX HE OLIEHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0ajlsIoB

55% - 69% «Y 1oBI.» [Ipuemnemoe MOHNMaHUE MTPEAMETA, YAOBIETBOPUTENbHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTUYECKON eATENbHOCTH, HEOOXOTMMBbIE PE3YIbTaThI

O6y‘IeHI/IH C(l)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asoB

0% - 54%

«Heynosn.»

PeSyJ'IBTaTH O6y‘IeHI/IH HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/IHM

[IIxaJyia [u1si OLICHOYHBIX MEPOIPHUITHI dK3aMEHA

% BBITIOJTHEHHUSI JK3aMeH, CooTrBercrBHE
3a/1aHuii DK3aMeHa 0aJ TPAJMIIMOHHOM OlleHKe Onpeneaenne ouemicn
90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH e TeIbHOCTH,
HEoOXOIMMBIE Pe3yNIbTaThl 00yueHUs! ChOPMHUPOBAHBI, UX KAYECTBO OI[EHEHO KOJIMUYECTBOM OaJIIOB, OJIM3KHUM K MAKCUMAIBHOMY

70% - 89% 14+ 17 «Xoporio» JloctaTouHO NOTHOE TOHUMAaHUE NPEIMETa, XOPOIIME 3HAHUS, YMEHHUS M OTIBIT PAKTUUECKOMN JIEITeIbHOCTH, HEOOX 0IUMbIE
pe3yabTaThl 00y4eHus chOPMHUPOBAHBI, KAYECTBO HA OHOTO U3 HUX HE OLCHEHO MUHUMAJIbHBIM KOIUYECTBOM 0anjioB

55% - 69% 11+13 «Y 1oBi.» [MpuemneMoe MOHUMaHUE MIPEAMETA, YAOBIECTBOPUTENbHbIC 3HAHKS, YMEHUSI U OMBIT IPAKTHYECKOW JIEATEINbHOCTH, HEOOXOTUMBbIE
[pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPBIX W3 HUX OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0ajioB

0% - 54% 0-+10 «HeynoBin.» Pe3ysnbraThl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM

4. TlepeyeHb THNOBBIX 3aaHUI

OueHOYHbIE MEpPONnpPUATHS

l]pnmepu THIIOBBIX KOHTPOJBbHBIX 3aJaHuil

1) IlucbmenHas mpoBepoYHast
paboTa Ha MPaAKTUYECKOM
3aHATUU

3aganus.

3amanne 1.

Ecnu nnmacTuHKY U3 9HCTOTO IIMHKA OITYCTUTH B pa30aBIICHHYIO KICIOTY, TO Ha4aBIIIeecs BBIICIEHHE BOIOPOIA BCKOPE MTOYTH
npekpamaerca. OgHaKo, MPpU MPUKOCHOBEHWH K IIMHKY MEIHOHN MAJIOYKON M3 MOCTeNHEeH HaduHaeTcs OypHOe BEIIEIEHHE
Bozopona. Jlafite 00bsiCHEHE TIPONCXOSIIEMY.

3amanuie 2. DNeKTpoiIu3 BOXHOTO pacTtBopa xiopuaa Hukens (I1) B anekTponnsepe ¢ MHEPTHHIM aHOAOM TIPOBOIIIH 5 U TIPH
cuie Toka 20 A, BBIXOA 1O TOKY cocTaBml 95%. 3anmmure cxemy snekTponusa. Onpenennure. KOTHIECTBO H3PACXOIOBAaHHOTO
snekrpryectsa (Ki); Maccy BemecTBa, BRIACTHBIIETOCS Ha KaToze (T).

3amanne 3.

Hanummre ypaBHEHUSs 3IEKTPOXMMHUYECKOW KOPPO3UHM XpOMa € KUCIOPOAHOM Aenonsgpu3annei. KakoB KOHEUHBIM MPOITYKT
oKncIeHns1 Xxpoma? Harmmmmre ypaBHEHHs BCeX MPOUCXOAANIHNX TporeccoB. ChenanTe BEIBOI BO3SMOKHOCTH KOPPO3HOHHOT'O
nponiecca? OTBeT 00OCHYTE.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

3ammuTa oT4YeTa 1Mo
naboparopHoi padore.

Bomnpocsr:

1. Peakums: A(r) + 2B(r) = 2C(r) sBasetcs npocToii. Kakoil rpaguk oTpa’kaeT 3aBUCUMOCTh CKOPOCTH TOH PEaKIiu OT
KOHLICHTpaLlMHK BelecTBa A U BemectBa B? O0bsicHuTe cBoii BbIOOp. Hamummre kuHETHYECKOE ypaBHEHHE 3TOW pPEaKivy.
Uemy paBeH 0OIIHIA TOPSIOK peaKuuu?

v V) 8] v

1) 2) 3) 4)

2. Kakas sHeprusi Ha3bIBaeTcs sHeprueil aktupanuu? Kak oHa BIMsIeT Ha CKOPOCTh XUMHUUECKOH peakin? 3aBUCHUT JIM OHA
oT TeMriepaTypbl? Kakoil BEIBOA MOXKHO CI€laTh O XMMUYECKOM peaklyy, pacCunuTaB JUIsl Hee SHEPTUI0 aKTHBALUU?

3. Kakum 00pa3oM ycTpOHCTBO TEpMOCTATA, UCTIOIB3YEMOTO B JIAOOPATOPHOIA paboTe, BIMSET HAa BEIMYMHY MOIPEITHOCTH B
pacuere PJHepruu aKTHUBAIIUH?

KonTponpHBIE BOITPOCH pa3MelieHbl B y4eOHOM mocoouu: JIabopaTopHbIid MPAKTUKYM 10 00IIeH 1
Heoprannuecko xumuu: yaeoHoe nocodue / H. @. Craceh, A. A. [Tnakunkun, E. M. Kus3esa;
HanmonansHbIi uccnenoBaTeabckuii ToMckuil monuTexunueckuit yauepeuret (TITY). — 3-e u3.,
nepepad. u gon. —Tomck: Uzn-so TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata oopamenus: 11.03.2020). — Pexxum
noctyna: u3 koprnopatuBHou cetu TIIY .- TekcT: 231eKTpOHHBIN.

amura UJ13.

Bomnpocsr:
1. OObscHuTe, MOYeMY KOHIICHTPALMS PEareHTOB M KAaTalu3aTop HE BIISIIOT Ha 3HAUY€HHWE KOHCTAHTHI PaBHOBECHS?
PaccuuTaiiTe paBHOBECHYIO KOHIIEHTpaImio Bogopona B peakmuu 2HI(T) «» H2(r) + 12(T), ecnmu HavampHasi KOHIIEHTPAIHS
HiomoBogopoaa cocrapisia 0,55 MoIb/J1, a KOHCTaHTa paBHOBecus paBHa 0,12.
2. 3anuImuTe OCHOBHBIE CTaJMU PACTBOPEHHUS TBEPABIX BELIECTB, KAKUMH TEIUIOBBIMH d(dexTaMu OHH conpoBOXaatoTcs. [Ipn
pactBopennu 10 T rumpokcuma HaTpus B 250 mu Bomel Temreparypa moBbicmiack Ha 9,7 K. Paccumraiite sHTambmmio
pacTBOpeHUs THAPOKCHAA HATPHUS, IPUHUMAs YIEIbHYIO TEIUIOEMKOCTh PACTBOpA PABHON yAEIBbHOM TEIIIOEMKOCTH BO/IbI 4,18
Jx/(r-K).
3. Beraucnure teMmeparypbl KpUCTAILTM3AINK U KUIIEHUsT PacTBOpa, cojepikaiiero 3,4 r xiopuna 6apusi B 100 r Bojbl, eciiu
Ka)kyIllasi CTeNeHb KPUCTAJUIM3AlUH COJIK B pacTBOpe cocTasiisieT 75 %.
4. Kakue 13 nepevnciIeHHbIX XapaKTepUCTUK: TeMIIepaTypa, SHTPOIHs, Macca, INIOTHOCTh, CBOOOIHAS SHEPTHsl, BHYTPECHHSSA
9HEPIus, TeIUIOTa SBIAIOTCS (DYHKIMSAMH COCTOSHHS, a KaKWe — IapaMeTpaMH COCTOSHHS CHCTeMbl. Ha pucyHKe
TIPEICTABIICHBI YHEPTeTHYECKIE TMarpaMMBbl IPOIIECCOB OKMCIIEHHSI YIIIepo/ia B a30Ta:



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

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

B &
NO C+0.
E, — E, -
| |
| I
| ]
AE| 90,37 Kk AE, 393,5 kx
| |
| I
VaNg + % 0y | i
E| =— E, GO

Xop peakuan Xon peakuum

Kako#li u3 mporieccoB SBISETCA SK30TEPMHUCSCKUM, a Kakoi — sHpoTepMudeckuM? OTBeT moscHUTe. PaccuuTaiite 00BeMBI
PEareHToB U MPOIYKTOB IHAOTEPMUUECKOTr0 MIPOIIecca, €CIH B pe3ylibTaTe ero NpoTeKaHus noriaotmiock 125 k/[x temna.

5. HpHBe]leHbI rpa(bmm 3aBI/ICI/IMOCTeﬁ KOHCTAHTBI paBHOBCCI/IH oT TeMHepaTypr JJISL 3K30TepMI/I‘{eCKI/IX u 3H}10TepMI/I‘{eCKI/IX
peaKIuii:

KF AH <0 AH>0

OO0BscHHUTE TIOTy4YeHHBIE 3aBUCUMOCTH.
KoncranTta paBaoBecus peakimu N2 + 3H2 A 2NH3 mpu 400 oC paBna 0,1. PaBHOBecHBIE KOHIIEHTpAIMA BOAOPOAA U
ammuaka pasHbl 0,2 u 0,08 Monb/n. BerurcnuTe HavanbHbIe KOHIIGHTPALIMK a30Ta U BOJOPO/IA.

COopHUK 337124 U yIpakHeHUH 1o obuielt xuMun: yaeOHoe nocodue [Dnekrponnsiii pecype] / E. b. Tonymkosa [u mp.]. —
2-¢ u3f., jon. u uchp.. — 1 kommetotepubiit daiin (pdf, 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — Jloctymn u3
koprnopatuBHoii cetr TITY. Cxema mocryma: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4

TecTupoBaHue — HE3aBUCUMBII
koHTpoas [IOKO

[Tpumep Ouinera:

1. PactBop BemmecTBa-HEINIEKTPOIUTa 3aKWMaeT mpu Temreparype(yopars) Ha 15,36° BbIme, 4eM YHCTHIA OEH30I
(Ka(6enzoma)= 2,57). Ecnim 550 T BemecTBa pacTBOPHTH B OJHOM KHIOTpamMMe O€H305la, TO MOHMKEHHE TEMIIEpaTyphl
kpuctayum3anmu pactsopa (Kk(benszona) = 5,70), cocraBur  °.

2. OcMoTHuecKoe AaBJeHHe pacTBopa, B | 1 kotoporo copepskurcs 25 T rimoko3sl (CeH120s) mpum 25 °C, paBHO k[la.

3. YcTaHOBUTE COOTBETCTBHE



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

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

BemectBo CBOICTBO B BOJHOM PacTBOpe
A) HNO2 1) cnaGprit AneKTpoIuT

b) CH;COOH 2) CHIBHBIH 3JICKTPOIIHUT

B) KOH 3) HEaNEeKTPOIUT

I') C.HsOH

1) NaCl

4. KoHcTaHTa AMcconManyy a30TUCTOH KUCIIOTHI IIPH pa30aBlIeHNH pacTBOpa
HNO, = H" + NO2~

1) yBennuuBaeTcss ~ 2) yMeHbIIAeTcsl  3) HE U3MEHSETCS
5. M3oroHnuecknii KOI(PQPUIMEHT HHUTpaTa Kaius, KaXylascs CTENeHb JUCCOIMAIMU KOTOPOro B BOJHOM pPAacTBOpE
cocraBiseTr 50%, paBeH __
6. Ecnu crenens aucconuanyu 0,2 M mypaseunoii kucinotsl (HCOOH) pasna 0,03, To KOHCTaHTa AMCCONMAIMY paBHA .
7. HSO4 B3anMopelicTByeT He0OpaTUMO C

1) Na,S  2)BaCl, 3) NaOH 4) NaCl
8. KonnuecTBo HOHOB B KPATKOM HOHHOM YPaBHEHUH PEaKIHU
Na,SO3 + 2HCI = 2NaCl + H,0 + SO,

PaBHO MOJIb.
9. Kucnyto cpeny uMeroT BOIHbIE pacTBOPHI COIel

1) Na28i03 2) FEC|3 3) ZnSO4 4) N8.2804
10. Cynb¢un natpus (NazS) B BOJHOM pacTBope
1) runponu3yercs Mo KaTHOHY
2) TUIPONIU3YETCS IO aHUOHY
3) ruapOIU3yeTCs 10 KaTHOHY U aHUOHY
4) He TUAPONHU3YeTCA
11. YcraHOBHUTE OCIEN0BATENBHOCT MO YBEJINYEHHUIO BOCCTAHOBUTEIBHON aKTUBHOCTH METAJLIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. B]1C MeaHO-KaqMHEBOro raabBaHuyeckoro saeMenta (¢°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX

YCIIOBUSIX paBHA B.

13. Ha aHOze nipy KOPpO3UH OLIMHKOBAHHOTO JkKelle3a MPOTEeKaeT IMpoLece

1) Fe - 2e = Fe?*

2) Zn - 2e = Zn**

3)2H" +2e=H;

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

14. Ecnn npoBoauTh anektponu3 pactBopa CoSO4 B Teuenue 10 1 nmpu cuie Toka 20 A (n = 80%), To Macca BemiecTsa,
00pa3yrolIerocsi Ha KaTojie COCTaBUT T.

15. Ha kartoze npH 3JIeKTpOIM3€e BOXHOTO PACTBOPA XJIOPHAA IMHKA C [MHKOBBIM AHOJJOM MPOTEKAIOT MPOIECCHI
1) Zn —2e = Zn?*

2) Zn** + 2e =Zn

3) 2H,0 —4e = O, + 4H*




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

4) 2ClI--2e =Cl
DK3aMeH buner 1.
1. Bemectro, He 06pasyromeecs U3 IPOCTHIX BEIECTB
DA(G® (NO2) = 51,1 xlloc/monn 3))AG® (NH3) = -16,7 klloic/mons
2)AG? (NO,) = -82,4 xloic/monw 4) YWG® (CHa) = -50 xJorc/mons

2. TepMOXUMHUYECKOE YPABHEHUE PEAKIIUH HMEET BHJI

CHa() + H2O¢r) = 3Hay + COry
AHRL kI Torc/mons 74,9 2418 0 110,5
[Tpu nonmyuenwu 224 i Bogopoa (H.y.) MOTJIOTHTCS kJx TernoTel. Omeem dams ¢ MOYHOCBIO 00 0eCAMbIX.
3. DHTasbmHIs 00pa30BaHus MEHTA()TOPH/IA MbIIIbIKA, BEIYUCICHHAS HA OCHOBAHHH SKCIIEPUMEHTAIBHBIX JAHHBIX:
2ASq + 3F2r) = 2ASF3r); AHY =-1842 kJx
AsFsy = AsFa + Faory; AH% = 317 k]I
paBHa k/x. Omeem oams ¢ mounocmuio 00 yenozo yucia.
4. KputepueM HarpaBjeHHOCTH ITPOIIecca B 3aKPhITOH TEPMOJIMHAMHYECKON CHCTEME SIBIISIETCSI N3MEHEHHE

1) sntanbrust  2)sHeprus [mO6ca  3) suTponwms

5. BeIpaxkeHre KOHCTAHThI PABHOBECHS ISl 00OpaTUMOMN peaKiuu
MgCO;) >MgO+ COxr) + Si IMeeT BUIL

Dgo_ 1 3) _ [Mgco,]
[COZJ " [MgO]-[CO,]

2) k=[co,] 4)  _[MgO |-{cO,]
[MgCO, ]

6. Ecnu B oOpatumoii peakiuu A+2B«>D pasHoBecHble koHUeHTpauuu A; B u D paBHBI, COOTBETCTBEeHHO, 0,6; 1,2 1
2,16 MoB/J1, TO KOHCTaHTa paBHOBECHS paBHA .

7. Cxopoctb mpoctoit peakumu CoHar) + Hzpy = CoHsr) mpu moBbimienun paBneHuss B 4 pasa
YBEJIMYMBACTCS B

8. Ecnu TeMnepaTypHbIii KOS((QUIMEHT CKOPOCTH PEAKLMH PAaBeH 4, TO MpH MOBBILICHHH TeMIepaTypsl Ha 20 IpajycoB
CKOPOCTB 3TOH peaKlny yBETHIHUTCS B

9. Ilpu Temmepatype 285 K Hexoropas peaxum 3akaHdmBaeTcs 3a 3 daca, a mpu 305 K 3a 20 mun. TemmnepaTypHBIi
KO3 (PHUIIEHT CKOPOCTH PEaKIiy PaBeH

10. Eciu KOHCTAHTA CKOPOCTH DEAKIIAH MEPEOrO Hop;mKa 2030 = 302 npu 0° C pasua 1,41-102
1,27-10% ¢, To TemnepaTypHblil KO3QPULHEHT CKOPOCTH PEAKIUU PABEH .
11. PacTBOp BemeCTBa-HEDNEKTPONUTA 3aKWIMAeT NpH Temreparype(yopars) Ha 15,36° BbIIe, YeM YHCTBI OCH3O0I
(Ka(6enszoma)= 2,57). Ecnim 550 T BemecTBa pacTBOPHUTH B OXHOM KWiorpamMme OEH3071a, TO HOHIKEHHE TeMIepaTyphl
kpuctayuim3anmu pactopa (Kk(benzona) = 5,70), cocraBur °.

¢!, anpu 20° C pasua




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

12. OcMmoTtuueckoe JaBieHre pacTBopa, B 1 1 kotoporo conepxxkutes 25 1 rimoko3bl (CeH1206) mpu 25 °C, paBHO kl]a.
13. M3oronmuecknii KO3(GHUIMEHT HHUTpaTa Kajlusl, KaXyHIascsl CTEIEHb IUCCONMAIMK KOTOPOro B BOJHOM pPAacTBOpE
coctaBngeT 50%, paBeH .

14. Ecnu crenens qucconuanuu 0,2 M mypaBbuHoii kuciotsl (HCOOH) pasna 0,03, To KOHCTaHTa AUCCOIMAIMN paBHA

15. Kucnyro cpeny UMeIOT BOAHBIE pacTBOPHI COIEH
1) NazSiOs 2) FeCls 3) ZnSO4 4) NaxSO4
16. Cynbdun vatpus (NazS) B BOTHOM pacTBOpe
1) ruaponu3yeTcs Mo KaTUOHY
2) TUAPONIU3YETCS TI0 AaHUOHY
3) ruzaponu3yercs 0 KaTHOHY M aHHOHY
4) He ruApoNU3yeTCs
17. DJIC MenHO-KaIMHEROT0 TajlbBaHMueckoro snementa (¢°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) nipu cTaHAapTHBIX
YCIIOBUSIX paBHa B.
18. Ha aHoze npu Koppo3ur OLMHKOBAHHOT'O XeJle3a MPOTeKaeT Mporecc
1) Fe - 2e = Fe?*
2) Zn - 2e = Zn?*
3)2H" +2e =H;
4) 2H,O + 2e = H, + 20H"
19. Ecnu mpoBoxuts snexrponus pactsopa CoSO4 B Teuenue 10 4 npu cuine Toka 20 A (1 = 80%), To Macca BelecTsa,
00pasyrolierocst Ha KaTozie COCTaBUT .
20. Ha xatoze mpu 371eKTpoIi3e BOAHOIO PACTBOPA XJIOPHIA LIMHKA C IIMHKOBBIM aHOJOM HPOTEKAI0T IPOLECCH
1) Zn - 2e = Zn?*
2) Zn** +2e=12Zn
3) 2H,0 —4e = O, + 4H
4)2ClI —2e=Cl,

5. Mertoaunueckne yKa3aHus 110 Npoleaype OlleHUBAHUS

OueHOYHbIe MEPONIPUSATHUS

TIpoueaypa npoBe/ieHUs OLIEHOYHOT0 MEPONPHIITHSI M HE00XO0IMMble METOIHYECKHE YKA3aAHUSA

1.

ITucemennas IIPOBCPpOYHAA
pa60Ta Ha MMPaKTUICCKOM
3aHATUHA

[TpakTHueckoe 3aHATHE 3aKaHUYUBACTCS MMCHbMEHHOM ITPOBEPOYHOM PabOTOM, KOTOpask BKIIIOYAET B ceOs 5
3aJlaHui, COCTABJICHHBIX NPENOAaBaTeIeM M0 TeMe MpakTUIecKoro 3austus. Ha padoty orBoaurcs 30
MUHYT, 3aT€M CTYJIEHTbI CJIal0T cBOM paboThl. Kaxknoe 3aianue onieHnBaercs B 1,2 6anna, TakuMm o0pa3om,
3a JJAHHOE OLIEHOYHOE MEPOTIPHUATHE CTYIEHT MOXKET MOIy4UTh 10 6 OansoB. [l MoArOTOBKH K
NPaKTUYECKOMY 3aHATHIO CTYJEHTY HE0OX0MMO NMpopaboTaTh JIEKIIMOHHBIA MaTepHal, MaTepuall
y4eOHUKOB W/UITU y4eOHBIX TOCOOUH.

Kpurtepun oneHuBaHus 0JHOTO 3aJaAHHA:




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

e 3ajlaHue BBINOJIHEHO NOJHOCTBIO BepHO — 1,2 Oanna.
¢ 3aganune BeoNHeHO yacTnyno 0 — 1,0 Oama.

3amwmra M]3

N3 crynenta conepxut 20 3amau u ynpaxkuenuit u3 10014, nepeuenb KOTOPHIX HAXOAUTCS B BApUAHTE
N3 kaxnoro cryneHTa. TeMbl 0XBaTbIBalOT BCE Pa3/ieibl IPOrPAMMBI IUCHUIUIMHBI.

[IpenonaBatens obecreynBaeT CBOEBPEMEHHOE TIOIyYeHHE CTyieHTaMu BapuanToB MJ13, a Takxke
MIPEIOCTABIISIET ANEKTPOHHYIO CCBHIIIKY Ha COOPHUK 33]a4 U yIpakHEHUH.

W13 BBINOIHAIOTCS B OTJEIBHOM TETpaau, pu 0(OPMIIEHUN KaXKJOT0 3a/laHUsl 00s513aTENbHO YKa3bIBAETCS
€ro HOMep, MPUBOUTCS MOJHOCTBIO TEKCT YCIOBUS KaKI0T0 3a/aHus. Permenne Kax10ro 3a1aHus JOJDKHO
OBITH IOJIPOOHBIM, C BKIFOUEHHEM MTPOMEXYTOUHBIX pacyE€TOB, PacCyKJICHUH, MOSCHEHUH, C yKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, MPaBUI U (OPMYIT; y MOJTydaeMbIX B KaX/I0M J€UCTBUN YHCIEHHBIX BEIMYUH
yKa3bIBaeTCs eIMHHIA 3MepeHus (pasmepHocTh). /I3 mpoBepsieT mpenoiaBaresnb, BeIynui
nabopaTopHble 3aHATHS. B TedeHue Helenu CTYACHT JOJKEeH PEeIIUTh HE MeHee 2-X 3a/1ay.

Cymmapssiii peiitunr 3a U/13 cocrasnser 10 6amios.

Kpurepuu oieHKH 0JHOT0 3aJaHUS:

e 3amanue o(hopMIICHO B COOTBETCTBUM C TpeOOBaHMSIMU U c1aHo BoBpems — 0,5 Oara.
e 3anmanue o(hopMIICHO B COOTBETCTBHHU C TPEOOBAHMSIMU, HO cllaHO He BoBpems — 0,2 Gar

Ecmu 3aaHrEC BBIIIOJIHEHO C 3aMCYaHUSAMHU, TO CTYACHT UCIIPABJIACT OIIMOKHU U caacT 3aJaHHuC BHOBbD.
bamner 3a HCITPABJICHNA HE CHUXKAKOTCS.

3amuTa oTyeTa 1o
nabopaTopHO padboTe

B nauane naGopatopHoii pabOTHI CTYJEHT MOJIy4aeT AOIMYCK K paboTe, AJIs 4ero OH MPEI0CTaBIISCT
IPEroaaBaTelio KOHCIIEKT JIJabopaTopHO# paboThl, B KOTOPOM KPAaTKO M3JI0’KEHBI TEOPETUIECKUE OCHOBEI,
copMyarpoBaHa 1esb paboThl, IPUCYTCTBYET SKCIIEPUMEHTAIbHAS YacTh, PUCYHKH M TaOJIHIIbI
IKCTIEPUMEHTANBHBIX JaHHBIX (TIpH HeoOxoauMocTH). [1lo okoH4YaHNM 1abopaTOpHON pabOTHI CTYACHT
ClIaeT OTYET, B KOTOPOM IPUBEICHBI yPaBHEHHsI PEAKIHid, ONTMCAHbl HAOIIOACHHS, TPUBEICHBI PacyeThl,
C/IeJIaH MPOMEKYTOUHBIN BBIBO/I [0 Ka)KJOMY OTIBITY, clesiaH 00Iuii BBIBOJ 1O J1abopaTopHO padoTe.
CyMmMapHbIil peiiTUHT 3a 1abopaTopHyto paboTy cocTaBiseT 3 Oaa.

Kpurtepun oneHKH KOHCIIEKTA-0TYeTa K J1a00opaTopHoii padore:

e JloxroroBka k 1abopatopHoii pabore — 1 Gasa.
e Oryer no nabopaTopHo# padore — 1 Oayna.




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

e 3amuTa nabopaTopHoii paboTel — 1 O6ama

TectupoBaHue — HE3aBUCUMBII
koHTposs LIOKO

PyGexxnoe tectupoBanue (PT) mpoBoautcss B KoMmMIbrOTepHOH (opme B on-line pexxume BO Bpems
KOH(epeHII-He1enn B CepeANHE U KOHIIE TEKYILETO CEMECTpPa COTIACHO PACIIMCAHHUIO.

[IponomxutenbHocTh TecTUpoBaHus — 90 MuHyT 6e3 nepepriBa. OTCUET BpEMEHU HAUYMHAETCSl C MOMEHTa
BxoJa cryaeHrta B Tect. MHCTpyKTaX, MpeaIecTBYIOUIUI TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BpEMS.
CryzneHT MOKEeT 3aKOHUYMTD BHITIOJIHEHHE TecTa 10 UCTeUeHHs OTBEEHHOIO BPEMEHH.

PT wnaueneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIEHKY 3HAaHMM, YMEHMM W BIAJCHUH, IMOJIyYEHHBIX
CTYIEHTAMH 3a OIpE/IEICHHbIN IPOMEKYTOK 00yUEeHHUS.

Kaxnpiii BapuanT Ousera MoJenupyercs KOMIBIOTEPOM IO 3aJaHHBIM pasfiellaM XUMHUU M COJAEPXKUT 15
3anaHuil. CTyJIeHTBl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUs U MOSACHEHUS MpoBOAAT Ha Oymare. Ilo
OKOHYAHUU TECTUPOBAHHUS TPEIOIAaBATEII0 BBIIAETCS MaTpHUIla OTBETOB U CyMMAapHbI pEHTHHI 3a TecT.
OO6cyxiieHue pe3ynbTaToB TECTUPOBAHUS MPOBOIUTCS HA KOHCYIbTAIIUH.

Kpurepuu oieHKH 0JHOT0 3aJaHUS:

® 32 KaXXJI0€ MPaBUJILHO BBHIMIOJHEHHOE 3aJJaHKE BHICTABIIAETCS | TeCTOBBIN OaL;

® 32 HENMpaBUJILHO BBIMOJHEHHOE WJIM HEBBIMOJIHEHHOE 3a/1aHue BbicTaBiseTcs 0 0aios;

e Ui 33JaHUN C BBIOOPOM HECKOJBKUX IPABWIBHBIX OTBETOB, 3aJaHUl HAa COOTBETCTBHE U
YCTaHOBJIEHUE TOCIEA0BATENBHOCTH IPELYCMOTPEHO YACTUYHOE OLICHUBAHME.

MakcumanbHBIF CyMMapHBIN TeCTOBBIN Oayut 3a kaxkaoe PT cocrasmser 15 6amios.

3a 2 nepenu 10 PT cTyneHTHl MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapUaHTOM OHIieTa, KOTOPBIN
pacnojiaraercs Ha caifre http://exam.tpu.ru B paznene «MeponpusTHs», U MOXKET ObITh BBIMIOJIHEH KaXKIbIM
CTYJIEHTOM HEOTPaHUUYEHHOE YHCIIO Pa3.

s cmyoenmos, ne npoweowiux PT 6 nepuoo npogedenus mecmupo8anus no y8axcumenbHol npuyune,
npeodycMOmpeHa 803MONCHOCMb MeCMUPOBAHUs. 8 De3ePEHblL OeHb, KOMOPbIU HA3HAYAemcs Cpa3y Nocie
KOH@epeny-Heoenu.

Ilpu peszynemame pybesicnoco mecmuposanus 6 6an108 u Meree, 00y4AIOWUMC NPEeOOCMABNAemcs 8
nepuoo mexyujel npomMed’CymoyHol ammecmayu. 803MOHICHOCMb nosmopHo npoumu PT 6 pezepesnuiii Oenw,
coenacosannwlil ¢ bropo pacnucanuii TITV.

DK3aMeH

Ok3ameH npoBoauT [JOKO B koMnbroTepHOil popMe BO BpeMsl CECCHM COTIIACHO PACITUCAHHUIO.
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Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

[lepen TecTupoBaHue CTyI€HT IPOXOANUT UHCTPYKTax. [IponomkurensHoCcTh TecTupoBanus — 180 MunyT 6€3
nepepbiBa. OTCUET BpEMEHU HAUYMHAETCSI C MOMEHTa BXoJa cTyeHTa B «TecT». CTyIeHT MOXKET 3aKOHYUTh
BBITIIOJIHEHHE TECTA JI0 UCTEUEHHS OTBEAEHHOIO BPEMEHH.

DK3aMEH B TECTOBOHW (opMe HamNpaBieH Ha HE3aBUCHMYIO OOBEKTHBHYIO OLEHKY 3HAHWUH, YMEHHHA H
BJIa/ICHUH, IOJTY4YEHHBIX CTYIEHTaMU 3a ONpPEeACIECHHBIM IPOMEXYTOK O0yUEHHUSI.

Kaxnprii BapuanT OuiieTa MOJETUpPYeTCsl KOMIBIOTEPOM MO 3aJaHHBIM pas3zieiaM XuMuH u cojepxut 20
3amaHuil. CTy/IeHThl BHOCST OTBETHI B KOMIIbIOTEP, HO BCE PEIICHUS U MOSICHEHUS 3alIMCBIBAIOT Ha Oymare.
[To oxOHUYaHUM TECTUPOBAHHUS MPENOJABATEIIO BBIAAETCS MAaTPHUIAa OTBETOB M CYMMapHbIN PEUTHHT 3a TECT.
bannel 3a skzamen 6yoym 3acuumanel no pe3yabTaraM yCTHOTO cobOecenoBaHUsA. YCTHOE cobecenoBaHue
BKJIIOYAET TEOPETUYECKHE BOMNPOCHI, MOSICHEHUs K PpEHIEHHBIM 3a/adaM, 3allMCaHHbIM BO BpPEMs
TEeCTHUpOBaHus (Ha Jucrax) mo Tecty. CTyJeHT FOTOBUTCS B TEUEHUH HECKOJIbKMX MUHYT U Jajiee OTBEYaeT
Ha BOIIPOCHI, CONPOBOXKasi CBOM OTBET MOsICHEHUAMH. Bpems otBeTta 10 MuHYT.

Kpurtepun ouneHkH 0HOI0 3a1aHUA:

® 32 KaXXJI0€ MPaBUJILHO BHITIOJHEHHOE 3aJJaHKE BHICTABIIAETCS | TeCTOBBIN OaL;
® 32 HENMPaBUJILHO BBHIMIOJHEHHOE WJIM HEBBIMOJIHEHHOE 33/1aHue BbicTaBisieTcs 0 6amios;
e Ui 33JaHUN C BBIOOPOM HECKOJBKUX IPaBWIBHBIX OTBETOB, 3aJaHUl Ha COOTBETCTBHE U
YCTaHOBJICHHE MOCJIEI0BATENILHOCTH MIPETyCMOTPEHO YaCTUYHOE OLICHUBAHUE.
MakcumanbHBIM CyMMapHBIN 6aju1 3a sk3amMeH cocrapiisieT 20 6aioB.
3a 2 Henmenu A0 SK3aMEHA CTYACHTHI MOTYT O3HAKOMUTHCSI C JEMOHCTPAIlMOHHBIM BapuUaHTOM OuIeTa,
KOTOPBIN pacrojiaraercst Ha caite http://exam.tpu.ru B paznene «MeponpusTus», 1 MOKET ObITh BBINOJIHEH
KaXbIM CTYJCHTOM HEOTPaHUYEHHOE YHCIIO Pas3.
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