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1. Poab qucuunuauabl « Xumus 2» B GopMUPOBAHUM KOMIIETe HIIUI BbHIMYCKHUKA:

Onement HMHnukaTopbl 10CTHK e HUS CocTaBJjisiionye pe3yJbTaTOB 0CBOEHHUSI (1€CKPHUIITO PbI
GO c Koz KOMIIETe HIUi KOMIIE TEHIIHH)
HoH EMECIP | gommeTeH HaumeHoBanue
MPOrpamMmbl Kon HaumenoBanue
e —— 111071 KOMIIETEHIUH HaumeHoBaHue
> HHIMKATOP HHIMKATOpa Kon
NPaKTHKA,
THA) a JOCTHKEHUST
Biazeer onbITOM HNPUMEHEHHS 3aKOHOB SCTECTBCHHBIX HAyK H
YK(Y)-1.1B1 MaTeMaTHd eCKUX METOZOB M MOJENEH Ui peleHus 3a1a4d
TEOPETUYECKOTO U MPUKIIAJHOTO XapaKTepa
Ananus upyer 3azady,
N.YK(VY)1.1 BBIIENSAS ee Oa30BbIe
COCTaBJIAIOIUE YK(V)-1.1V1 ‘YMeeT pelars 3aaud TEOPETHYECKOTO U NMPUKIIAAHOTO XapakTepa
Xuvust 2 2 Cnocoben
OCYIIECTBIISITH TIOWCK, VK(Y)-1.131 3HaeT 3aKOHBI €CTECTB €HHBIX HAyK M MaTeMar HIeCK He METOIbI
KPUTHYECKUI aHAIN3 U ’ TEOPETHYECKOTO XapaKTepa
YK(VY)-1 cuHTe3 MH opmarmy,
MIPUMEHATh CUCTEMHBIN
Brnaneer penpoyKTHBHBI MU METOJaMH TO3HABATENbHO i
MOXOJ JJIs PELIEHUs OcylLeCTBISET MOHCK, aNceT peIpony:! il
HOCTaBJIEHHBIX 34/ a4 YK(Y)-1.2B1 JIeSTENILHOCTU M MBICIIU TENBHBIMU OI €PAIUSIMHU TS PEILICHHS
BBIJICISACT U PAHXKUPYET
3a/1a4 €CTECTBEHHOHAYYHBIX AMCIUIUTHH
HHGPOP MALHIO HA OCHOBE
N.VK(Y)-1.2 CHCTEMHOT'O MOAXO0AA 1
METO/IOB MO3HAHMS ISt YmeeT 060011aTh yCBOSIEMbIE 3HAHHSI €CTECTBEHHBIX HAyK
pellleHns  3ajau 10 YK(VY)-1.2V1 KaTerop MsiMH CHCTEMHOTO aH T3 a M MOJIXO0/IA U MBICIHT €/1b HBIMI
PAa3IMYHBIM THIIAM 3aIPOCOB orepalysMi aHATU3a, CHHT €33, CPABHEHHUS U OIICHKU
VK(Y)1.231 3HaeT PerpoyKTUBHbIC METO Il O3HABATENIBHO it AeATENbHOCTH,
) HPU3HAK M CUCTEMHOT'O MOAXO0/A M CHCTEMHOTO aHall H3a
CriocoGen mp mensTs Buaneer OTBITO M ILTAH HPOBAHH 1 MPOBEICHHA XMMHY CCKHX
. UCCIIeI0BAH Uil B 00J1aCTH TEPMOJANHAMUKH, KUHETHUKH,
COOTBETCTBYIOIIU it
Pas—— OIIK(Y)-2.4B2 3NIEKTPOXU MHH, XUMHH PACTBOPOB, aHAIM3a U 0000IIeHHs
. 9KCIEp UMEHT AIbHBIX JaHHBIX, BBIIBJICHUSI 3aKOHOMEPHOCTE I
MareMaTH4 eCKH it
HPOTEKAHUs XUMUY €CKUX PO IECCOB
anmapar, MeTObI
aHaTM3a u
e o JIeMOHCTPHPY €T MOHNMAFHE YMeeT onpeessTh Tep MOIMH aM HYECK He U KHHETHY €CKU e
OTIK(Y)-2 IEUp , XHMHUECKUX TPOIECCOB 1 OIIK(Y)-2.4Y2 [apaMETPbl XUMHUYECKUX HPOLECCOB, IPOBOAUTH PACUCTHI
TEOpETUICCKOro u N.OIIK(Y)-2.4 NPUMERsET OCHOBHEIE KOJIMYECTB CHHBIX XapaK TEPUCTHUK PacTBOPOB HEAJ CKTPOJIUTOB U
OKCICP HMEHTAITLHOTO [ ——— 3JIEKTPOJINTOB, BBIBIIATH 3aKOHOMEPHOCTH TIPOT EKAH Hsl
HCCIICIOBAHM NIPU XMMUYECKUX PeaKIui
pelIeHn 1
Hpo(he CCHO HATb HBIX .
3a1au OTIK(Y)-2.432 3HaeT OCHOBHBIE MOHSATHS U 3aKOHBI XUMHYECKO i
TEPMO/I MIHAMHKH, KMHETHKH, JIEKTPOXHMHH U MPOLECCOB,
HPOTEKAIOIINX B PACTBOPax




2. Hoka3areM 1 METOALI OLICHUBaAH U

TliaHupyeMble pe3yJibTaThl 00y eHusl 10 JUCHUIUIHHE Kon unankaropa HaumenoBanue pa3aena Metoabl oleHUBaAHU S
KOL[ HaunMeHoBaHue JAOCTHIKCHU S JUCHHUTITHHBI (oueﬂo'mue Meporlp}mnm)
KOHTPOJIMPYyeMoi
KOMIIeTeHIIUH (WIHN ee
YaCTH)
P 1 | IIpumeHATH 3HAHUS OCHOBHBIX MOHATHIL, TEOPH U 1. 3akoHOMEpHOCTH [IncepmenHas npoBepouHas
3aKOHOB XMM MIECKOW TEPMOJMHAMUKH U KUHETHKMH, YKL XAMUYECKUX PEaK M paboTa Ha MPaKT HIeCKOM
YUEHUs O pacTBOpaxX M JIEKTPOXUMHUYECKUX I/I‘YKEyg-llz 2. DIEKTPOX UM HIECKUE 3aHATUU.
CHCTeMax JIJIsl OIMCaHUSI XUMUIECKUX TIPOIIECCOB. I/I'Ol‘[K(V)-'Z 4 MIPOLIECCHI 3ammra U/13.
3. Xumusi pacTBOPOB TecTrupoBaHUE — HE3aBHUC UMBII
koHTpoJis [JOKO
P2 | BeimonauaTh pacy€Thl TEPMOAMHAM MUECKUX (PYHKIINI 1. 3akoHOMEpHOCTH IInceMeHHas npoBepodHas
Y KUHETUYECKUX MapamMeTpoOB XMMHUUYECKUX PEeaKIuH, o XAMUYECKUX peaKIHii paboTa Ha MPaKT MIeCKOM
. n. -1.
CBOIICTB pacTBOPOB U XapaKTepUCTHK | ng% 19 2. DNeKTPOX UM 4 ECKHe 3aHATHUNL
AMEKTPOXUMHUIECKHUX CUCTEM. I/I'OHK(V)-'Z 4 MIPOLIECCHI 3ammra UJ13.
3. Xumusi pacTBOPOB TecTrpoBaHUE — HE3aBHUC UMBII1
koHTpoJis [JOKO
P/13 | Hcnosb3oBaTh METOMBI IU1a HUPOBAHUSL M [TPOBEICHUS 1. 3akoHOMEpHOCTH 3anmra oT4yera 1o
XUMHMYECKOTO JKCIIEPUMEHTa Uil  YCTaHOBJICHMS XAMUYECKUX pPeaKIi nmabopatopHoi padore.
3aKOHOMEPHOCTEMN NpOTEKaHUA xuMmudeckux | M.OIK(Y)-2.4 2. DIEKTPOX UM M ECKUE
MIPOLIECCOB, OMNPENENIEHUss HX KAadyeCTBEHHbIX U MIPOLIECCHI
KOJIMYE€CTBEHHBIX XapaKTEPUCTHUK 3. XuMusi pacTBOPOB

3. HIkaja oue HUBAHUS

ITopsok opraHM3alMM OLEHUBAHUA PE3yJbTAaTOB OOYyYEHUsS B YHUBEPCUTETE PEIJaMEHTUPYETCsl OT/AEIbHbIM JIOKaJIbHbIM HOPMATUBHBIM AKTOM —
«Cucrema oLeHMBaHUA pe3yJibTaTOB 00yueHus B ToMckoM monurexHudeckoMm yHuBepcureTe (CructeMa oueHMBaHUA)» (B AEHCTBYIOUIEH peJaKIHn).
Hcnonmp3yeTrcss OautbHO-peUTUHTOBAsE CHCTEMa OICHUBAHUSA Pe3yIbTaToB OOydeHms. MToroBast oleHka (TpaJWIMOHHAS W JIUTEpHAS) TIO BUIAM
yuebHo#l nestenpHocTH (m3yuenue nucimmivd, YMUPC, HUPC, xypcoBoe NpoeKTHpOBaHUE, MpPaKTUKH) OMNpelesieTcss CyMMoW OaljoB IO
pe3ysbTaTaM TEKYIEro KOHTPOJIs U MPOMEXKYTOUHOM aTTecTalmu (MTOroBast pe iTMHIroBasi olieHka - MakcumyM 100 6aios).

Pacnpenenenye OCHOBHBIX M JOTIOJIHUTEIbHBIX OajulOB 3a OLEHOYHbIE MEpONPUATHS TEKYLIEr0 KOHTPOJII U IMPOMEXYTOUHON aTTecTaluu
YCTaHABIMBAETCS KAJICHIAPHBIM PEUT MHT-TIJIAHOM JTUCLIUILIIMHBI.



PexoMenayemas mikaa AJisl OTACIbHBIX OLIE HOY HhIX MEPOTPHST Uil BXOJTHOTO M TEKYILEr 0 KOHTPOJIs

o,
%0 BbITIOJTHEHUS COOTBeTc’];BI/Ie Onpenenenne omeHKH
3aJaHusA TPaAAUIIHOHHOU OIICHKE
90%+100% «OrmyHO» OnmuyHOE NOHUMAaHUE NPEIMETA, BCECTOPOHHUE 3HAHMSA, OTVIMYHBIE YMEHUS U BJIAJICHUE OIIBITOM NPAKTUYECKOU JAESATENBHOCTH,
HEOOX0 MM bIe pe3yJIbTaThl 00y eHHsI CHOPMHUPOBAHBI, MX KAYECTBO OIICHEHO KOJIMYECTBOM OAJUIOB, OJIM3KAM K MAaKCUMAIIBHOMY
70% - 89% «Xopo1o» JlocTaToqHO NOJTHOE MIOHMMAHUE TIPE/METa, X0 POIIIVe 3HAHHS, yMESHHUS U OTIBIT IPAKTHIECKOH IS TEIIBHOCTH, HE00X0 IUMBIE Pe3YIIbTAThI
00y4eHust c(hOpPMHUPOBaAHBI, KAYECTBO HU OJTHOTO M3 HAX HE OTICHEHO MUHHUMAJIbHBIM KOJIMYEeCTBOM OaJlIoB
55% - 69% «Y 10BILY» INpuemnemoe NoHMMAaHKE TIPEIMETA, YIOBICTBOPUTEIHHBIC 3HAHNS, yMEGHHUS U OTIBIT MPAKTHYECKOH ACSITCIIHHO CTH, HEOO X0 AUMBIE PE3yIIbTATEI
00y4eHust ¢(hOpMHUPOBaAHBI, KAYECTBO HEKOTOPBIX U3 HUX OT[CHEHO M MHAM AJTbHBIM KOJIY €CTBOM OaJUIOB
0% - 54% «Heynosay PesynbTatel 00yUyeHHs HE COOTBETCTBYFOT MUHUM AJIbHO JI0CTATOYHBIM TpeOOBAHHSM
IIxana JJI1 OLC HOY HbI X MCPOTIPHAT HH DK3aMeHa
% BBIIOJTHEHHS JK3aMeH, CooTtBercrBHE
o " Onpez(e.rleﬂue OIICHKH
3aJJaHHH JK3aMEHa 0aJLJI TPAAMIMOHHOM OLCHKE
90%+100% 18 +20 «OTIYHO» OmmyHOEe TIOHUMaHUE TPEeMETa, BCeCTOPOHHHUE 3HAHUS, OTIIMYHBIC YMEHUS U BIIA/ICHAE OTIITOM TPAKTHYECKOH JIeSITeIBHOCTH,
HEOOXO0IMMbIe pe3yJIbTaThl 00y4IeHHS CHOPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM OAaJUIOB, OJIM3KHM K MaKCHMAaJIbHOMY
70% - 89% 14+17 «Xoporo» JlocTaTouHO MOJIHOE IOHUMAHUE MPEMETa, XOPOIIHe 3HAHUSI, yMEHHUS U OTIBIT MPAKTHYCCKOH NEeTeIbHOCTH, HE00X0 IMMBbIe
pe3yabTatsl 00ydeHus c(hopMHUpOBaHbI, KAYECTBO HU OJJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OalioB
55% - 69% 11+13 «Y moBmy [TpremiemMoe OHIMaHKE TIPeIMETa, Y IOBICTBOPUTEILHBIC 3HAHUS, YM EHUS M OTIBIT IPAKTHUECKON eITeIIEHOCTH, HEOOX0 IMMBIE
[pe3yIBTaThl 00y eHUS C(HOPMHUPOBAHBI, KAYCCTBO HEKOTOPBIX M3 HIX OIICHEHO MIHAM aJIGHBIM KOJIMIECTBOM 0aJlioB
0% - 54% 0+10 «HeyoBiy» PesybTathl 00y4YeHUs HE COOTBETCTBYFOT MUHHM AJILHO JIOCTATOYHBIM TPeOOBAHUSM

4. TlepedyeHb TUNOBBIX 3aAHU

O1eHoYHbBIE Mep onpUSATHS

IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHH I

1| IluceMeHHas mpoBepoYHast
paboTa Ha MpaKT MIECKOM
3aHATUH

SamgaHud.

3ananue 1.

EEHI/I IJIACTUHKY M3 YHUCTOI'O IIMHKA OIIyCTUTH B pa363BneHHy}0 KHUCJIOTYy, TO Ha4aBIICCCSA BBIACJICHUEC BOJOPOOa BCKOpPE
oyt mperpam@aercs. OmHaKo, TMPU MPUKOCHOBEHWH K IMHKY MEJHOW TAJOYKOW W3 TOCIeAHEH HadyWHaeTcsi OypHoe
BBIZIeJIeHHE BOJIopoia. JlaiiTe 00bsicCHeHHEe TIPOUCXO JISIIIEMY .

3amanue 2. DIeKIpoII3 BOAHOTO pactBopa ximopusa Hukess (1) B anexTponmsepe ¢ MHEpTHBIM aHOAOM TPOBOWIIH S5 9 TPH
cune Toka 20 A, Beixogq mo TOoKy coctaBuil 95%. 3ammmumTte cxemy 3nekTpoimza. OnpenenvTe. KOJIMIECTBO
u3pacxoJoBaHHOTO 3nekTpruectBa (Kin); Mmaccy BelecTBa, BbIACTMBLIETOCS HA KaToAe (T).

3agnanue 3.

Hanmuumre ypaBHEHUS 3JEKTPOXMMMUECKO KOPPO3HH XpoMa C KUCIIOPOJHOM Jenojspu3anyeil. KakoB KOHEUHBI POy KT
okucyeHus xpoMa? Hanunmre ypaBHEHHs BCeX IPOUCXOAAIINX TporeccoB. Crienaiite BbIBO BO3MOYKHOCTH KOPPO3HOHHOIO
nporiecca? OTBeT 000CHYHTE.




O1eHOYHBIE Mep OnpHATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

3amnmra oT4yeTa 1o
nmabopaTopHOi padoTe.

Bompocsr:

1. Peaxums: A(r) + 2B(r) = 2C(r) sBasietcs npocToii. Kakoii rpad Mk oTpakaeT 3aBHCMMOCTh CKOPOCTH TOH PEaKIUH OT

KOHIICHTpaIiK BerecTsa A u BemecTa B? O0bsicHuTe cBO BbIOOp. HarmmmmTe KnHeTIMeckoe ypaBHEHHE 3TOH peaKiiy.
Yemy paBeH 0OIIHid TOPSIIOK PeaKIu?

U‘ 8] v v

— .

C C C C
1) 2) 3) 4)

2. Kakas sHeprIst Ha3pIBACTCS HEpTHeH akTuBanmi? Kak OHa BIMSET Ha CKOPOCTh XMMHMIECKOH peakiuu? 3aBUCHT JI OHA
oT Temriepatypsl? Kakoii BEIBO MOKHO CAEIATh O XUMUIECKON PEaKIH, pACCUMTAB JUISI HE€ YHEPTHIO aKTUBALN?

3. Kakum obpa3oM yc1poiCTBO TepMOCTATa, UCTIOJIb3Y EMOTO B Ja0OpaTOpHOM paboTe, BIMSET Ha BEJIMUHMHY HOTPELIHOCTH B
pacueTe SHEPIUU aKTUBALUH?

KoHTposbHbBIE BOTIPOCH! pa3MeeHbl B yaeOHOM 1oco0 nn: JJabopaTOpHBIN MPaKTUKYM IO 00IIe i 1
HeopraHudeckoi xum un: yaeonoe nocooue / H. @. Crace, A. A. [Tnakunkus, E. M. Knsi3esa,;
Hanumonans el i uccnegoBarensckuit Tomckuit nonurexumaeckuit yausepcuret (TIIY). — 3-e mx.,
nepepad. u qon. —Tomck: U3a-Bo TITY, 2013. —URL.:
http//www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata oopamenus: 11.03.2020). — Pexwum goctyma:
3 kopriopaTuBHOM ceTu TIIY .- TekcT: 31neKTpOHHBI .

3ammra U/13.

Bompocsr:
1. OObscHUTEe, TIOYEMy KOHIICHIpAIM PEAareHTOB M KaTalM3aTop HE BIISIOT Ha 3HAYCHHWE KOHCTAHTHI PaBHOBECHS?
PaccuuTaiiTe paBHOBECHYIO KOHIICHTpaIHio BoJopoaa B peakimu 2HI(r) «» H2(r) + 12(r), ecnu HavyabHask KOHLICHTpALUs
HoioBoIopoia coctaBisiia 0,55 MoJIb/1, a KOHCTAaHTA paBHOBecus paBHa 0,12.
2. 3amMImTe OCHOBHBIE CTaJMM PacTBOPEHUS TBEPbIX BEIIECTB, KAKUMH TEIUIOBBIMU dP(EeKTaMHu OHH COTIPOBOXKAAOTCS.
ITpu pactBopennu 10 T ruapokcraa Hatpms B 250 MIT BOBI TemriepaTypa noBeicHiRch Ha 9,7 K. PaccunTaiite sHTAIBITHIO
pacTBOpeHUsl THIPOKCHA HATPHs, NPUHUMAS YIeJbHYIO TEIIOEMKOCTh PACTBOpPa PaBHON yIEIbHON TETJI0EMKOCTH BObI
4,18 JIx/(r-K).
3. BeruncimTe TeMIiepaTypbl KpUCTAJUTH3AIMN B KUTICHHS PacTBopa, coepxaero 3,4 r xiopuaa 6apus B 100 r Bojbl, ecim
KaXKyIas CTEeNeHb KPUCTAJUTM3AIMHU COJIH B pacTBOp € cocTaBisieT 75 %.
4. Kakue 13 mepeunciIeHHbIX XapaKTepUCTHUK: TeMIIepaTypa, SHTPOTIHS, Macca, MO THOCTh, CBOOOAHAS SHEPTHSI, BHY TP CHHSI
SHEPTWS, TEIUIOTA SBISIOTCS (QYHKIMAMHU COCTOSIHMS, a Kakde — IapaMeIpamu COCTOSTHUsSI cucTeMbl. Ha pucyHke
IIPeACTABJICHBI SHEPTETUY €CKHE AMATPaMM bl IPOLIECCOB OKUCIICHHS YTIJIEPOia M a30Ta!



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

O1eHOYHBIE Mep OnpHATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH
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Xop peakuim Xop peauin

Kako#i U3 mporeccoB SBISICTCS K30 TEPM MUECKUM, a Kakoil — sHoTepMuueckum? OTBeT nosicHute. PaccunTaiite 00BeMbI
pEeareHToB U Mpo Iy KTOB YHA0TEPMUUYECKOTO IPOLIECCA, ECIIU B pE3yJIbTATE €10 NMPOTeKaHus nornoTuioch 125 kJx Tera.

5. TlpuBeneHsl rpaduKM 3aBUCHMOCTEHl KOHCTAHTHI PAaBHOBECHS OT TEMIEPATypbl i DK30TEPMHYECKUX H
SHIOTEPM MU CKHX PEaKITUii:

OOBsACHUTE TIOJy4CHHBIE 3aBUCHMOCTH.

Koncranra paBroBecus peaknuu N2 + 3H2 A 2NH3 mpu 400 oC pasna 0,1. PaBHOBecHbIE KOHIIEHTpAIMK BOAOPOIA 1
ammuaka pasHsl 0,2 1 0,08 Mons/i1. BeraucinTe HayanbHbIe KOHIEHTPAIMN a30Ta U BOJIOPO/IA.

COopHUK 3a/1a4 U yIpKHEHHH TIo 0011el xuMuu: yuedHoe nocooue [Dnexiponnsiid pecypc]/ E. b. Tonymxosa [u np.]. —
2-¢ W31, JOT. U ucmp.. — 1 koMmmbroTepHbii ¢aiin (pdf, 1.5 MB). — Tomck: 2019. — 3arnasue ¢ 3xpana. — JlocTym m3
kopriopatuBHoii cett TITY. Cxema moctyma: https //www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

| TecTupoBaHUE — HE3aBUC UMBIIA
koHTpoJib [JOKO

[Ipumep Ounera:

1. PactBOp BeliecTBa-HEANCKTPOIUTA 3aKUIaeT MpU Temriepatype(yOpats) Ha 15,36° Bbllle, YeM YHUCTHIH OEH30.
(Ka(6enzomna)= 2,57). Eciu 550 r BemrecTBa pacTBOPUTH B OJHOM KWJIOIpamMMe OEH30Jia, TO MOHMKEHHUE TeMIICPaTyphI
kpucTamm3anuu pacteopa (Kx(6enzona) = 5,70), coctaBur __ °.

2. OcMOTHYECKOE JIABJICHHE PAcTBOPA, B 1 1 KoToporo coaepkutes 25 r rmoko3sl (CeHypOg) npu 25 °C, paBHO

3. YcTaHOBUTE COOTBETCTBUES

kl]a.



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

O1eHOYHBIE Mep OnpHATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

Bemectso CBOMCTBO B BOJHOM PacTBOpE
A) HNO, 1) cnabwlii 2JIEKTPOJIUT

b) CH;COOH 2) CWIIbHBIN 3JICKTPOJTUT
B) KOH 3) HE’NEKTPOJIUT

I C,HsOH

) NaCl

4. KoHcTaHTa JMCCOLMAIINH A30 THCTOM KUCITIOTHI TP pa3daBIeHUH pacTBOpa
HNO, =H" + NO,

1) yBemmuuBaetcst  2) ymMeHbluaeTcst  3) He U3MEHSETCs
5. M3otommyeckuit ko3¢ pUIMEHT HATpaTa Kajwsi, KOKYIIascs CTCNEeHb HCCOIHMAMU KOTOPOTO B BOJHOM PacTBOpE
coctaBisier 50%, paBeH
6. Ecim crenens mucconmaniu 0,2 M mypaebrHoi kucsiotsl (HCOOH) pasna 0,03, To KOHCTaHTA IMCCONMALIAN paBHA
7. H,SO, B3aumonieiicByeT He0oOpaTuMo ¢

1)Na,S 2)BaCl, 3)NaOH 4) NaCl
8. KonmnuecTBo HOHOB B KDATKOM MOHHOM YPaBHEHHH PEAKIIUN
Na,SO; + 2HCI = 2NaCl + H,O + SO,

paBHO MOJb.
9. Kucnyro cpemy UMEIOT BOTHEIE PaCTBOPEI COJICH

1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cynpdun Hatpus (Na,S) B BoJHOM pacTBOpe
1) ruap o3y eTCs MO KATUOHY
2) THIPOJI3Y €TCS T10 aHUOHY
3) TP OJIH3Y €TCS 10 KATHOHY U aHHOHY
4) HE TUAPONMBYETCS
11. YcTaHOBHUTE MOCIIEI0BATEIFHOCTD TI0 YBEJIMYSHUIO BOCCTAHOBUTEIIEHOH AKTHBHOCTH METAIUIOB

1) Cu 2K 3) Ni 4) Ag 5) Au

+0,34 -2,92 -0,25 +0,8 +1,5

12. 3JIC MeHO-KaMHEBOTO TallbBaHHIECKOTO dneMenTa (9°Cd*/Cd=-0,41 B, °Cu*"/Cu = +0,34 B) ipu cTaHmap THEIX
ycloBUAXpaBHa __ B.
13. Ha aHO1e ipy KOpPO3UH OIIMHKOBAHHOTO JKelie3a MPOTEKAeT IMPOLECC
1) Fe - 2e = Fe*
2)Zn-2e =27Zn*
3)2H" +2e=H,
4) 2H,0 + 2e = H, + 20H
14. Eciu ipoBoauTh 35ekTposm3 pactBopa CoSO, B Teuenue 10 1 npu cune Tokxa 20 A (1 = 80%), To Macca BelecTsa,
00pa3yIoIIErocs Ha KaTo e COCTABUT T.
15. Ha katozie TIPH DJIEKTPOJIH3E BOJIHOTO PACTBOPA XIOPHIA IMHKA C IMHKOBBIM aHOJIOM TPOTEKAIOT MPOLIECCHI
1) Zn—2e =Zn*"
2)Zn* +2e =Zn
3) 2H,0 — 4 =0, + 4H"




O1eHOYHBIE Mep OnpHATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

4)2CI —2e=Cl,

| Dx3amen burer 1.
1. Bemectso, He 00pasyromeecs U3 MpOCTHIX BEMIECTB
DAG? (NOy) = 51,1 klPic/mom 3))AG® (NHy) = -16,7 xbic/mons
2)AGC (NO,) = -82,4 klbic/moms 4) AG® (CH,) = -50 xlpic/mow

2. TepMoxuMUYECKOE YpaBHEHHUE pEaKIUU UIMEET BUT

. CHy(py + HO0py = 3Hy) + €O,
AH;  kic/ Mo 74,9 2418 0 1105
[Tpu nonyuenmm 224 n Bogopoa (Hy.) mormotutcs _ kJk TernoTel. Omeem dams ¢ MOYHOCMbIO 00 OeCMbIX .
3. DHTanbnus 00pa3oBaHUS HeHTa(i)TOpI/II[a MBILIbSIKa, BEIYUCIICHHAS Ha OCHOBAaHUH SKCIIEPUM EHTAJIbHBIX JAHHBIX:
ZAS(K) + 3F2(1—) =2As F3(1-), AH 1= =-1842 K,H)K
AS FS(r) - AS F3(r) + F2(r)s AH 2= =317 KH)K
paBHa _ kJx. Omgem 0ame ¢ mouHOCHbIO 00 YeN020 YUCA.
4 KpuTepueM HalpaBJIeHHOCTH MPOLIECCa B 3aKPBITON TepMOJMHAMHUYECKOM CUCTEME SBIISAETCS U3MEHEHHUE

1) oHTameniust  2)oHeprus ['u60ca  3) sHTpomus

5. BeipaskeHrie KOHCTAHTHI paBHOBECHS IS 0OPATHMOM PEaKIInA
Mg CO3(K) HMg O(K)+ COz(l-) + S(K) HUMECT BU

D1 3) MgCO,
K [co_] K= [I\/Egog] [C(])]
2) k=[CO0,] 4) 1 [MgO ]-[CO,]
[MgCO3]

6. Ecm B oOpaTumoii peaxiuu A-+2B« D pasrHoBecHble koHneH1pammu A; B u D paBHBI, C00TBeTCTBeHHO, 0,6; 1,2 1
2,16 Monb/1, TO KOHCTAHTa paBHOBECHsS paBHA

7. Ckopocts mpoctoil peakmuu CoHspy + Hap) = C2H6(r) Npy TOBBILICHUM JaBieHUs B 4 pasa
YBEIHNYHBACTCs B

8. Ecom TeMnepaTypHbIi Koa(b(bnuyleHT CKOPOCTH peaklM paBeH 4, TO IpHU MOBbIIIEHUU TeMuepaTypsl Ha 20 rpaaycoB
CKOPOCTB 3TOM PEAKIINH YBEIMUHUTCS B

9. Ilpu temmepatype 285 K HGKOTOpa.H pCaKLII/I}I zakaHymBaeTcs 3a 3 vaca, a mpu 305 K 3a 20 mun. TemmnepatypHsrit
KO3((UIIUEHT CKOPOCTH PEAKIN PaBEH

10. ECJ'II/I KOHCTaHTa CKOPOCTH PEaKIIHH TIePBOTO I nop;{zu(a 2054y = 30,y 1pm 0° C pasma 1,41-10° ¢*, a mpu 20° C paBua
1,27:10°¢™, 10 TeMIepaTypHbIA K03 UIIMEHT CKOPOCTH pEaKIMU paBEH .
11. PactBOp BelIeCTBa-HEANIEKTPOJIMTA 3AKHWIAET TpU TeMmepatype(yopats) Ha 15,36° BbIle, YeM 4YHCTBIA OEH30I
(Ka(benzona)= 2,57). Ecim 550 T BemiecTtBa pacTBOPUTh B OJHOM KHJIOTpaMMe O€H30J1a, TO TIOHMDKEHHE TEeMIIEpaTyphl
KpucTaum3anui pacteopa (Kx(6enszona) = 5,70), cocTaBuT °.




O1eHOYHBIE Mep OnpHATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

12. OcMoTHYecKoe TaBlieHHE PacTBOPa, B 1 1 KoToporo coaepxkutes 25 T rmoko3bl (CgHipOq) mpu 25 °C,paBio  lla.
13. UzoToHMueckui KOA(DGHUIMEHT HUTpaTa Kayks, KaXylm@sacs CTENeHb JUCCOLMAIMH KOTOPOTO B BOJHOM PacTBOpE
coctaBiaer 50%, paBeH .

14. Ecyn ctenens qucconuanuu 0,2 M mypasbrHO# krcnotel (HCOOH) paena 0,03, To KOHCTAHTa UCCOLMAIIAN PaBHA

15. Kucayro cpely uMeroT BOIHBIC PACTBOPHI COJIEH
1) Na,SiO; 2) FeCl, 3) ZnSO, 4) Na,SO,
16. Cynbdun natpus (Na,S) B BOJHOM pacTBOpe
1) ruap O3y €TCS 10 KATHOHY
2) THIIPOJI3y €TCS TT0 aHUOHY
3) rEAPOIM3Y €TCSA IT0 KATHOHY U aHHOHY
4) HE TUAPONMBYeTCS
17. DJIC Me O -Ka MHEBOTO raIbBaHIIecKor0 3emenTa (p°Cd*/Cd=-0,41 B, ¢°Cu®/Cu = +0,34 B) npu cTaHIapTHIX
ycioBusixpaBHa B
18. Ha anone TIp¥1 KOPPO3AH OLMHKOBAHHOTO JKEJIe3a IPOTEKACT IPOLIECC
1) Fe - 2e = Fe™"
2)Zn-2e=27Zn*
3)2H" +2e=H,
4) 2H,0 + 2e = H, + 20H
19. Ecmn mpoBouTh 37extposm3 pactBopa CoSO, B Teuenure 10 1 npu cune Toka 20 A (n = 80%), To Macca BeecTsa,
00pa3yroIerocst Ha KaToAe COCTaBUT ___ T.
20. Ha xaTtoie Ipy 2JIEKTPOJIM3e BOJHOTO PACTBOPa XIOPHU/IA IMHKA C [IMHKOBBIM aHOJOM TPOTEKAIOT IPOIECCHI
1) Zn — 2e = Zn**
2)Zn** +2e =Zn
3) 2H,0 — 4e = O, + 4H"
4)2ClI—2e=Cl,

5. MeToauyeckue yKa3aHus MO0 NpPoLeaype ole HUBAHU S

O1eHOYHBIC MePONPHUATHS

Hpoue}lypa MPOBEACHUS OLICHOYHOI'O MEPONPUATUH U HeOﬁXO}II/lMl)le METOAMYECKHE YKa3aHU S

1.

IIncemeHHas MPOBCpOYHAA
pa60Ta Ha TNPAKT NICCKOM
3aHATHUHN

[TpakTHyecKoe 3aHATHE 3aKaHY MBACTCS MMChMEHHOM MPOBEPOYHOM padOTO, KOTOpas BKIIOYAET B ceOs 5
3a/IaHUH, COCTaBJICHHBIX MPEIoaBaTeseM Mo TeMe MmpakTuaeckoro 3auaTust. Ha padory orBonurcs 30
MUHYT, 3aTE€M CTYACHTHI CJIatoT cBOM paboThl. Kaxknoe 3amanue oneHuBaeTces B 1,2 6asa, TakuM o0pa3oMm,
3a JIAaHHOE OIIC HOYHOE MEPOTIPUATHE CTYACHT MOXKET TOTY9IUTh 10 6 6aiuioB. [ moATOTOBKY K
MPAKTUIECKOMY 3aHATHIO CTYACHTY He 00XO MO TPopadboTaTh JCKIIMOHHBI i MaTepHal, MaTepra
y4eOHUKOB W HITH y4E€OHBIX TOCO0 Hid.

KpuTeprnu oue HUBaHUSI OTHOTO 3a1aAHMSI:




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

e 3aiaHre BBHIIIOIHE HO MOJTHOCTHIO BepHO — 1,2 Ganna.
¢ 3amanve BeIoHe HO yacTtrmaao 0 — 1,0 6aa.

Sammra U3

N3 crynenra copepxur 20 3agau u ynpaxxHenuil u3 /{0114, nepeueHb KOTOPBIX HAXOJUTCSI B BAPUAHTE
N/I3 kaxxnoro cryneHra. TeMbl OXBaThIBAIOT BCE pa3Aeiibl IPOrpaMMbl IUCLIUIIIAHBL.

[IpenogaBaTens oOecrieYMBaET CBOEBPEMEHHOE MOJTydeHue cTyaeHTaMu BapuaHTroB UJ13, a Taxke
MIPeIOCTaBISIET ANEKTPOHHYIO CCHUIKY HAa COOPHUK 3a7]a4 U yIIPak HeHUH.

W13 BHIMONHAIOTCS B OTIEIBHOM TETpaay, IpH 0(GopmIIe HUH KaKIO0ro 3a1aHust 00s3aTEbHO YKA3bIBACTCS
€ro HoMep, MPUBOAUTCS MOJTHOCTBIO TEKCT YCJIOBUS KaXKIOro 3a/laHusl. Pelenne Kakaoro 3aJJaHus 10JIKHO
OBITH TIOJPOO HBIM, C BKIIIOUEHHEM IPOMEKYTOY HBIX Pacu€TOB, PACCYKICHUH, TOSICHE HUM, C YKa3aHUEM
HCTIOJIb30Ba HHBIX 3aKOHOB, MPaBWI U (GOPMYIT; Y TMOTy4aeMbIX B KaX/OM JIEHCTBUH YHCIIC HHBIX BEJIMY UH
yKa3bIBaeTCs eMHUIA M3MepeHns (pa3MepHocTh). /I3 mpoBepsieT mpenonaBaTesb, BEIYIIHI
nmabopaTopHble 3aHATHA. B TeueHue Heenu CTyASHT JO/DKE H PeLUTh He MeHee 2-X 3aj1au.

Cymmapssiii peirunr 3a U3 cocraBmser 10 6aos.

KpnTepnn OLC HKH OJHOI'0 3aJaHUHA:

e 3ananue opOopMJIEHO B COOTBETCTBUU C TPEOOBaHMAMU U caHO BoBpeMs — 0,5 6asia.
e 3amanve ohOpMIICHO B COOTBETCTBHH C TpeOOBaHUAMU, HO cJJTaHO He BoBpeMs — 0,2 Gana.

Ecm 3a/IaHUC BBITIOJTHCHO C 3aMCHaHUAMU, TO CTYACHT UCTIPABIIAACT OIIMOKH 1 CIacT 3aJaHNC BHOBbD.
bamiel 3a HUCIIPAaBJICHUA HC CHUIKAKOTCA.

3anmra oTyera 1o
nmabopaTopHoOi pabore

B Hauane mabopaTopHO paOOTHI CTYJEHT MOJIydaeT JIOMyCK K paboTe, sl 9eT0 OH TMPEJT0CTaBISET
MPENOoaBaTEI0 KOHC IIEKT JIA0OpaTOPHOI paboThl, B KOTOPOM KPATKO M3JIOJKEHBI TEOPET HIECKHE OCHOBBI,
chopMyJIMpOBaHA 1IeJIb PaOOTHI, MPUCYTCTBYET IKCIIEPUMEHTAJIhHASl YaCTh, PUCYHKH U TaOJIUIIBI

AKCTIe pPUMEHTAIBHBIX TaHHBIX (TIpu HeoOxomumocTH). [1o okoHIaHMM 1abO0paTOPHOI paOOTHI CTYICHT
C/IaeT OTYET, B KOTOPOM MPUBEICHBI YPAaBHE HISI PEaKIUiA, OTMCAHbI HAOJFOICHS, PUBEICHBI PACUETHI,
CJeJIaH MPOMEKyTOY HhI i BBIBOJI T10 KaXKJIOMY OTIBITY, C/I€JIaH OOIIHIA BBIBOJI TI0 JJAOOPAaTOpHOU padoTe.
CyMMapHbI# pe UTHHT 32 JIAOOpPaTOPHYIO paboTy cocTaBisieT 3 6asa.

KpuTepnn oue Hki KOHCIIEKTA-0TYeTa K JIA0OpaTopHOii padore:

e TlogroroBka k abopatopHoii padote — 1 Gawr.
¢ OrueT no naboparopHoii pabote — 1 Ga.




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

e 3amura JabopaTtopHo i padoTel — 1 Gasl.

TecTrupoBaHUE — HE3aBHC UMBIi1

Pybexnoe TtectupoBanme (PT) mpoBogmrcsi B KOMIBIOTEpHOH (opme B on-line pexxnme BO BpeMs

koHTpoJib [JOKO KOH(EpeHII-HeJIeIU B CepeIUHE M KOHILIE TEKYILETO CEMECTpa COIIaCHO Pac MUCAHUIO.
[IponomxurenbHOCTh TecTUpoBaHusI — 90 MuHYT 6e3 nmepepbiBa. OTCUET BpeMEHU HAYWHAETCS C MOMEHTa
Bxoza cryaeHra B Tect. MHCTpyKTax, nmpeuiecTBYIOMUNA TECTUPOBAHUIO, HE BXOJUT B yKa3aHHOE BPEM il.
CryneHT MOXKET 3aKOHUUTH BhINONHE HUe TecTa /10 ucTedeHrs] OTBEIEHHOT O BPEME HL
PT HaueneHo Ha HE3aBUCUMYIO OOBEKTHMBHYIO OLEHKY 3HAaHHUI, YMEHUH W BIAJCHUH, MOJIydeHHBIX
CTYJCHTAMH 32 ONpe/IeICHHbIH IPOMEKYTOK 00yUEHUS.
Kaxnplit BapuaHT Owieta MOIEIMPYETCS KOMIBIOTEPOM IO 3aJaHHBIM pa3/ieslaM XUMHM M COAepkur 15
3alaniid. CTy/IeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PELICHUs U MOSICHEHMs MpoBoAAT Ha Oymare. I1o
OKOHYaHUU TECTHUPOBAaHUS MPENOAABATENI0 BBIJACTCSd MaTpUlla OTBETOB M CyMMAapHBIA pEeHTHHI 3a TecCT.
OOGcyxieHue pe3yJIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIIUN.
KpuTe pun onie HK1 0JHOTO 3a1aHUSA:
® 32 Ka)kJ10€ MPaBUJIbHO BHITIONTHE HHOE 3aJjaHuE BbICTaBIIsieTCs | TeCTOBBIN OaL;
® 32 HETPaBUJIbHO BBITIOJTHEHHOE WM HEBBITIOTHE HHOE 3ajiaHue BhicTaBisieTcs () 6auios;
e Uil 3aJaHiil ¢ BBHIOOPOM HECKOIBKUX TpaBUIbHBIX OTBETOB, 3aJaHUN HA COOTBETCTBUE U
YCTaHOBJIE HUE T0CJIE10BATEIbHOCTH NPEAYCMOTPEHO YaCTUIHOE OLie HUBA HYE.

MaxkcrumanbHbI M CyMMapHbI i TecTOBBIN 0asut 3a kaxxkaoe PT cocrasnser 15 6amos.

3a 2 Henemu 10 PT cTyaeHThI MOTYT O3HAKOMMTCSI C JEMOHCTPALIMOHHBIM BapuaHTOM OWieTa, KOTOPHIi
pacnonaraetcs Ha caire http://exam.tpu.ru B pazaesne «MeponpusiTHsi», U MOXKET ObITh BHITIOTHEH KaXKI bIM
CTYJIEHTOM HEOrpaHM4EHHOE YHUCJIO pa3.

Lna cmyoenmos, ne npoweouwiux PT 6 nepuod npogedernus mecmupo8anus no yeaxcumebHol npuduHe,
npeoycCMOmpera 03MONCHOCHb MECMUPOBAHUS 8 Pe3ePEHbIll O€Hb, KOMOPbLI HASHAYAEmCsl cpa3y Nocie
KoHGhepery-Hedenu.

Ilpu pesynvmame pybesxicHozo mecmuposanus 6 6aLI08 U MeHee, 00YHUAIOUWUMCS NPedoCmasiiemcs 8
nepuoo meKywel npoMencymouHol ammecmayu 803M0XdCHocmy nosmopuo npoumu PT 6 pezepénwiii
Oenv, coenacosannslii ¢ bropo pacnucanuu TITY.

DK3aMeH Ox3amed npoeoaut [IOKO B koMmbroTepHOU OopMe BO BpeMsi CECCUU COTTIAC HO PaC MUCAHHUIO.

[Tepen TectupoBaHMe CTYAEHT NPOXOAUT HHCTPYKTax. [IpomomxkurenbHOCTh TecTUpoBaHus — 180 MHUHYT
0e3 mepepbiBa. OTCUET BpeMEHM HAYMHACTCS ¢ MOMEHTa Bxoja cryaeHra B «Tect». CrymeHT MOXET
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ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

3aKOHY UTh BBITIOJTHEHUE TECTA 10 UCTEUSHUsI OTBEAEHHOIO BPEM CHIL

DK3aMeH B TeCTOBOM (hopMe HANpaBiICH HA HE3aBHCHUMYIO OOBEKTHMBHYIO OIICHKY 3HAHHWH, YMEHUH W
BJIaJICHUH, TIOIYYE€HHBIX CTYJACHTAMH 32 OTIpE/ICJICHHBI M MMPOMEKYTOK 00yJIEeHUS.

Kaxxnpiit BapuaHT OmeTa MOAENHPYETCS KOMIBIOTEPOM IO 3aJaHHBIM pa3feliaM XUMUuU u comepkur 20
3aﬂaI{Hﬁ. CTyl[eHTLI BHOCAT OTBCTHI B KOMIILIOTCP, HO BCC PCIICHUA U TIOAC HC HUA 3aMMUCBIBAIOT Ha 6yMare.
[To oKkOHUaHHM TECTUPOBAHUS MPEIMOaBATENIO BBIACTCSl MATPHUIIA OTBETOB M CyMMApPHBI il pe MTHHT 3a TECT .
banmer 3a skzamen 6yoym sacuumanvl no pe3ynbTaraM yCTHOTO coOecenoBaHus. Y CTHOE coOeceloBaHUe
BKJIFOYA€T TEOPETHYECKHE BOIPOCH], TOSCHEHWS K pPEUICHHBIM 3ajadaM, 3alMCaHHBIM BO BpeMs
TeCTUpOBaHWA (Ha JUCTaX) MO TecTy. CTyIeHT TOTOBUTCS B TEUECHUH HECKOJILKUX MUHYT U Jlajie€ OTBEYaeT
Ha BOIIPOCHI, COMPOBOXK/1asi CBOM OTBET Nosic HeHUAM U. Bpems oreta 10 MmuHyT.

KpuTe pun one HKy 0JHOTO 3a1aHHSA:

® 32 KaXkJ[0€ MPaBUJIbHO BHITIONTHE HHOE 3aJjaHue BBICTABISIETCS | TeCTOBBINM Oa;
® 32 HEMpPaBWJILHO BHITIONHE HHOE WY HEBBITIOTHE HHOE 3a]jaHue BhIcTaBisieTcst 0 6asios;
° JJIA 3aIIaHVH>i C BI)I60pOM HCCKOJIbKHX IIPpaBUJIbHBIX OTBETOB, 3aI{aHHfI Ha COOTBETCTBHC U
YCTAHOBJIC HUE TOCIIEI0BATEILHOCTH NPEIyCMOTPE HO YaCTHYIHOE OLie HUBA HUE.
MaxkcumanbHbI CyMMapHbI i 6asut 3a sk3aMeH coctapisieT 20 6auioB.
3a 2 HejeNnM 710 9K3aMEHA CTYAEHTHl MOTYT O3HAKOMHUTHCS C JIEMOHCTPALIMOHHBIM BapHAaHTOM OwieTa,
KOTOpBIH pacmonaraeTcs Ha caire http:/exam.tpu.ru B pa3aene «MeponpusiTrs», ¥ MOKET OBITh BHITIOJTHEH
Ka)XIIbIM CTYJ€HTOM HeOrpaHUIEHHOE YHCIIO Pa3.
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