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1. Poab qucuunaMHbl «XuMus 2» B GOpMUPOBAHMN KOMIIETEHIN BbITYCKHMKA:

JJeMeHT Cemectp HNHanKkaTopbl 10CTHKEHHS CocraBisomue pe3yJbTaToOB 0CBOCHHUSA TUCHUILINHBI
00pa3oBaTeJIbHO KOMIIeTeHIUH JeCKPUNTOPHI KOMIETEHINH
Up Kon HaumenoBanue ( P P )
# MMporpamMmsI HaumeHnoBanue
KOMIIETEHIUU | KOMIeTeHIUH
(TMCHMIUIMHA, (CYOC) Kon HHAUKATOpA Kox HaumenoBanmue
TPAKTHKA, HHIHKATOPA TOCTHKEHUS
T'HA)
YK(VY)- Bnageet onbITOM pUMEHEHHS 3aKOHOB
1.1B1 €CTECTBCHHBIX HAYK U MATEMAaTHYECKUX METOJIOB U
MOJIeIIeH [T PeIICHHUs 3a/1a4 TCOPETUICCKOTO U
NPUKJIATHOTO XapaKTepa
AHanuzupyer
3amady, BBIICIIS
WYK(Y)-1.1 ¥» BRI
ee 0a3oBbIe
CrniocoGen COCTaBIISOIIIC YK(V)- YmMeer pemrate 3a1a4l TEOPETUIECKOTO H
OCYIIECTBIIATE 1.1V1 MIPUKIIAJHOTO XapaKTepa
TIOWCK,
Xumus 2 2 KPpUTH1ECKNH VK(Y)- 3HAaeT 3aKOHbI €CTECTBEHHBIX HayK U
QHAIU3 U CUHTE3 1.131 MaTeMaTHYeCKUe METOAbI TEOPETHYECKOTO
HHPOpPMATTH
YK(VY)-1 (hopmarun, XapakTepa
MIPUMEHSTD
CHCTEMHBIN OcymiecTBiseT
BrameeT penpoyKTUBHBIMH METOIaMH
TOJTXOJT IJISt MOMCK, BBIJIETISIET .
YK(VY)- MTO3HABATENEHON ACSITEIBHOCTH H MBICTHTEIEHBIMA
peteHus U pamKUpyeT
1.2B1 OTIepaLUsAMHU IS PEIICHHUS 32124
MOCTABIICHHBIX HHPOPMALIHIO Ha
€CTeCTBCHHOHAYYHBIX JTUCIUILIHH
3a1a4 OCHOBE
CHCTEMHOT'O
N.YK(Y)-1.2
) 0X01a 1 Ymeer 0000mmaTh yCBOSIEMbIC 3HAHHUS €CTECTBEHHBIX
METOJIOB YK(VY)- HAyK KaTEerOpHsIMHU CHCTEMHOTO aHalli3a M MOIX0/1a
NO3HAHMSA IS 1.2V1 Y MBICJIUTCIIFHBIMU OTICpaIMsIMK aHaTH3a, CHHTE3a,
pelenHs  3a1a4 CPaBHEHUSI ¥ OLICHKU
110 PasIHHbIM VK(Y)- 3HaeT penpOTyKTHBHBIC METOABI TO3HABATEILHOM
THIIAM 3aIPOCOB 1231 JESITeIBbHOCTH, MIPU3HAKU CUCTEMHOTO MOIX0/1a 1
CHCTEMHOT'O aHaJIH3a
CriocobeH JlemoHCTpHpYeT Brageer ombITOM IUTAaHUPOBAHMSA M MPOBEACHUS XUMHUYECKUX
TNPUMEHSATH TIIOHUMAaHHEC I/ICCJ'[G}IOBaHHﬁ B o6nac‘m TEPMOINHAMUKH, KHHETHUKH,
OIIK(Y)-2 COOTBETCTBYIOLIMI N.OIIK(Y)-2.4. XMMHUYECKHX OIIK(Y)-2.4B2 | >neKTpOXMMHUHM, XHMHH pPacTBOPOB, aHalM3a U 0000LIeHHs
(1]1/1314[(0' TIPOIIECCOB U OKCIICPUMCHTAJIBHBIX JTaHHBIX, BBISIBJICHUS 3aKOHOMepHOCTeﬁ
MaTeMaTHYECKHUI TIPUMEHSACT OCHOBHBIC IIPOTCKAHUA XUMHYCCKUX IIPOLIECCOB




armapar, MeTo/Ibl
aHaJM3a u
MOJIC/THPOBAHHS B
TEOPETUYECKHX
9KCIIEPHUMEHTAIbHBI
X MCCIIEIOBAHMUSIX
[PH PeLICHUH
npoheCCUOHATBHBIX
3a1a4

3aKOHbI XUMHHU

OIIK(Y)-2.4V2

YMeer onpenesth TEPMOANHAMUYECKHE H KHHETHIECKHE
rapaMeTpbl XUMHYECKUX MPOLECCOB, IPOBOAUTH PACUETHI
KOJIMYECTBEHHBIX XapaKTEPUCTHUK PACTBOPOB HEIJIEKTPOIUTOB U
9NIEKTPOJIUTOB, BBISBILSITH 3aKOHOMEPHOCTH MPOTEKAHMUS
XMMHUYECKHUX PeaKLui

OIK(Y)-2.432

3HaeT OCHOBHBIE MOHATHS U 3aKOHBI XUMHYECKOM
TEPMOANHAMMUKH, KHHETUKH, DJIEKTPOXUMHUHU U IPOLIECCOB,
MMPOTEKAIOIINX B paCTBOpax

2. Tloka3zaTejiu U MeTOAbI OLlEHMBAHUS
Ilnannpyemsle pe3ybTaThl 00y4eHHs MO TUCHHILIHHE Koa nnaukaropa HaumenoBanue pasaena MeToabl OLIEHUBAHUS
Kon HaumeHoBanue JIOCTHKEHUSI JHCHUILIHHBI (0L CHOYHBbIEC MEPONIPHUATHS)
KOHTpOJIl/[pyeMOﬁ
KOMIIeTeHIINN (MJIH ee
4acTH)
PI1 | IlpumeHsTH 3HaHUSI OCHOBHBIX IMOHATUM, TEOPUM U 1. 3akoHomMepHOCTH [TuceMenHas mpoBepovHas
3aKOHOB XUMHMYCCKOU TEPMOJMHAMHUKH U KHHCTUKH, | 1 VK(V)-1.131 XUMHUYECKUX PeaKLUi paboTa Ha MPaKTUYECKOM
YYCHHUS O paCTBOpPaX MU JICKTPOXHUMHUYICCKUX N.YK(V)-1.2V1 2. DNEKTPOXUMHUYCCKHE 3aHSTHU.
CUCTEMax JIJIsl OITMCAHUS XUMUYCCKUX TPOIIECCOB. N.YK(V)-1.231 MIPOIIECCHI 3amura U/13.
H.OIIK(Y)-2.432 3. Xumus pacTBOpoB TecTupoBaHue — HE3aBUCUMBIN
koHTposb [TOKO
P2 | BolmonHATh pacuéThl TEPMOJMHAMUYECKUX (DYHKIIUN 1. 3akoHOMepHOCTH [IncemenHnas npoBepodHas
¥ KMHETHYECKMX MapaMeTPOB XUMHYECKHMX PEaKUUH, | |1 VK(V)-1 1Bl XUMHYECKUX PEaKIi paboTa Ha MPaKTUIECKOM
CBOWCTB pacTBOpPOB " XapaKTEpUCTUK | L.YK(Y)-1 1V1 2. DNEKTPOXUMHUYCCKHE 3aHSTHU.
ANEKTPOXUMUUYECKUX CUCTEM. N.YK(VY)-1.2B1 TIPOIECCHI 3ammra N/13.
H.OIIK(Y)-2.4Y2 3. Xumus pacTBOpoOB TecTupoBaHue — HE3aBUCUMBIN
koHTposb [TOKO
P/I3 | Ucmosnb30BaTh METOMABI ITIAHUPOBAHUS U TPOBEICHUS 1. 3akoHOMeEpHOCTH 3amura oT4eTa Mo
XMMHYECKOIO0 OKCIIEpUMEHTa U1 YCTAHOBJICHUS XUMHYECKUX PEaKIUi nabopatopHoit padore.
3aKOHOMEPHOCTEM MPOTEKAHUSA xumuueckux | M.OIK(Y)-2.4 2. DNEKTPOXUMHUYCCKHE
MPOLIECCOB, OMNPEIEICHUSI HUX KA4YEeCTBEHHBIX U MPOLECCHI
KOJINYECTBEHHBIX XapaKTEPUCTUK 3. XuMHs pacTBOpPOB
3. HkaJja oneHuBaHuA




[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACJIbHBIM JIOKAJbHBIM HOPMATHUBHBIM AKTOM —
«CucremMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM mMoyMTexXHu4YeckoM yHuBepcuteTe (CucTeMa OIleHuBaHMsA)» (B JICHCTBYIOMICH PEIaKIlim).
Hcnonb3yercss OalIlbHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHS PE3ylIbTaTOB 0oOydeHHs. MToroBas oreHka (TpaauIlMOHHAs W JUTEPHAs) MO BUIAM
yueOHor nesrenbHOCTH (M3yuenue aucturminH, YHWPC, HUWPC, kypcoBoe NpoeKTHpOBaHHE, MPAKTHKH) ONPESIsIeTCS CyMMOW O0ayuioB IO
pe3yibTaTaM TeKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTUHIOBas oleHka - Makcumym 100 OasioB).

PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAllUU
YCTAaHABJINBAETCS KAJICHIAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBL.

PGKOMGHI[yeMaH mKajaa aj1id OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS
3aaHuA

CooTBeTCTBHE

TPaJHLHOHHOI OLICHKe

OnpeneieHue OLEHKH

90%+100% «OTIUIHO» OTiIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPaKTHYECKON e TeTbHOCTH,
HEeo0XO0MMBbIe Pe3yNIbTaThl 00y4eHHs cHOPMHPOBAHBI, HX KAYSCTBO OLICHCHO KOJIMYECTBOM 0aJlIoB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHUE NPEeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT MPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00y4deHus chOPMHPOBAHBI, KAYECTBO HM OJHOTO U3 HUX HE OLIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0allioB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE PEIMETa, YIOBICTBOPHUTEIIbHBIC 3HAHNS, YMEHHUS U OIBIT IPAKTUYCCKOM ICSATEILHOCTH, HEOOXOJUMBIC PE3yIbTaThI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIUYCCTBOM GayioB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

IIIkanma 111 OEHOYHBIX MEPOINIPUATHI DK3aMEHa

% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/1aHMii IK3aMeHa 0an TPaJMLIHOHHO OLlCHKe Onpeneaenue oneiicn

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUSI U BIaJ€HUE ONBITOM MPAaKTUYECKOH AeSITEIbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY

70% - 89% 14+17 «Xopormro» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NIPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIHYECTBOM OajlIoB

55% - 69% 11+13 «Y IOBIL» [Tpuemiemoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTENbHBIC 3HAHNS, YMEHHS U OIBIT IPAKTHUECKOH AEATEIbHOCTH, HEOOX0AUMBIE
[pe3yIpTaThl 00y4eHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIEHBIM KOJTMYECTBOM OaiioB

0% - 54% 0+10 «Heynosiu.» PesynbTarel 00yueHUs: HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM

1. TlepeuyeHb TUNOBBIX 3aJaHUH

OueHoYHbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 3aIaHUI

1/ IlucebmenHas mpoBepoYHast
paboTa Ha MPaKTUYECKOM

3agaHust:
3ananue 1.
ECJ'II/I HJ'IaCTI/IHKy U3 YUCTOI'O0O IIMHKa OHYCTI/ITL B pa36aBJ’IGHHyIO KI/ICJ'IOTy, TO Ha4dyaBLICECA BBIJACIICHHUC BO,Z[OpO,Z[a BCKOpe
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3aHATHHN

MOYTHU MPEeKpalacTcs. OI[HaKO, Ipu MNPUKOCHOBCHUU K IUHKY MEJHOM MaJIOYKON u3 MOCJICAHECH HauMHAETCS 6ypHO€
BbIACJICHUC BOAOPOaA. ﬂaﬁTe 00BsICHEHHE IMPpOUCXoAAIIEMY.

3ananue 2. DeKTpoau3 BOAHOro pacTBopa xyopuaa Hukeins (I1) B anexrponusepe ¢ MHEPTHBIM aHOIOM IIPOBOAMIN 5 4 MPH
cune Toka 20 A, BBIXOA MO TOKYy cocTaBull 95%. 3amummure cxemy anekrtponusa. OmpenenuTe: KOJIUUECTBO
n3pacxoioBaHHOro ’ekrpudectsa (Kir); Maccy BemecTBa, BbIIEUBIIETOCs Ha KaTtoe (T).

3amanne 3.

Hamumure ypaBHEHUS 3JEKTPOXUMHUYECKONH KOPPO3UHU XpOMa C KUCIOPOAHOH nenoisgpusanueii. KakoB KOHEUHBIH NPOAYKT
OKHUCITIeHH XpoMma? Hamumure ypaBHEHHS BCeX MPOUCXOIANINX TporeccoB. Chenaiite BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO
nporecca? OTBeT 000CHYHTE.

| 3ammra oruera mo

nabopaTopHOU padore.

Bomnpocsr:

1. Peakmus: A(r) + 2B(r) = 2C(r) sBasercs npoctoii. Kakoii rpaduk 0TpakaeT 3aBUCHMOCTh CKOPOCTH 3TOH PeaKuy OT
KOHIICHTpAaIUH BemecTBa A 1 BemecTBa B? O0bsacHuUTE cBOi BBIOOP. Hanmimure kuHETHYECKOE YpaBHEHHE 3TOH PeaKIny.
Yemy paBeH oOmuil TOPSIOK pPEAKITHN?

U,
A

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

2. Kakas sneprust Ha3bIBaeTcsl sHeprueit akrupanuu? Kak oHa BIMAET HA CKOPOCTh XUMUUECKON peakuuu? 3aBUCHUT JIM OHA
oT Temriepatypsl? Kakoi BEIBOJ MOYKHO CHETATh O XUMUYECKOH PeaKIny, pacCCUUTaB AJIsl Hee YJHEPTUIO aKTHBALIUH?

C

3. Kakum 00pazoM yCTpOHCTBO TEpMOCTAaTa, UCIIOIB3YEMOTO B JIAOOPATOPHOI paboTe, BIMSET HAa BEJINYUHY ITOTPEIIHOCTH B
pacdere SHEprUM aKTUBAIUU?

KoHTposbHbIe BOMPOCH! pa3MelieHbl B yueOHOM mocoOuu: JlabopaTOpHBIN MPaKTHKYM IO 001Iel 1
Heopranuueckor xumun: yaeonoe nocoobue / H. @. Cracse, A. A. [nakuakun, E. M. Kaszera;
HarmonaneHslii nccnenoBarensckuii Tomckuit monurexandeckuii yausepeuteT (TITY). — 3-e uzn.,
nepepad. u gon. —Tomck: U3a-so TIIY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamienus: 11.03.2020). — Pexum
noctyna: u3 koprnopatuBHoM ceTu TIIY .- TeKCT: 31eKTpOHHBIN.

3

3ammra UJ13.

Bormpocsr:

1. OObscHuTE, MOYEeMy KOHIIEHTpAlMs PEarcHTOB M KaTaln3aTop HE BIMSIOT HAa 3HAUYCHHWE KOHCTAHTHI PaBHOBECHS?
Paccumnraiite paBHOBECHYIO KOHLIEHTpaluio Bogopoaa B peakiuu 2HI(r) «» H2(r) + 12(r), ecnu HavanbHAast KOHIEHTpALUs
HomoBogopoaa coctasisia 0,55 MoJb/, a KOHCTaHTa paBHOBecHs paBHa 0,12,
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2. 3anummre OCHOBHBIE CTAaJIMH PAaCTBOPEHMSI TBEPIBIX BELIECTB, KAKUMH TEIJIOBBIMH 3((HEKTaMH OHHU CONPOBOXKAAIOTCS.
IIpu pactBopenuu 10 r ruapoxcunga HaTpus B 250 Mi1 BoJbl TeMmepaTypa nossicuiiachk Ha 9,7 K. Paccunraiite sHTansnuio
pacTBOpEHUs] THUAPOKCHUA HATpUsl, IPUHUMAs YAEIbHYIO TEINIOEMKOCTh PAacTBOPA PaBHOM yIEIbHON TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Beranciure Temneparypsl KpUCTaIM3aLUK U KMIIEHHUST pacTBopa, coaepikaiero 3,4 r xyiopuna 6apus B 100 T Boabl, eciin
KaXyllas CTeNeHb KPUCTAJUIM3ALUH COJIU B pacTBOpe cocTaBiseT 75 %.

4. Kakue 13 nepeunciIeHHBIX XapaKTePUCTHK: TEMIIEpaTypa, SHTPOIIHS, Macca, INIOTHOCTh, CBOOOAHAS SHEPTHsI, BHYTPEHHSA
9HEPrHs, TEIJIOTa SBISIOTCA (YHKIUSIMH COCTOSIHMS, a Kakhe — IapaMeTpaMH COCTOSHHUsS cucTeMbl. Ha pucyHke
MIPEACTABIICHBI SHEPTETHUECKIE TUarpaMMbl IIPOIIECCOB OKUCICHUS YIIIEpoia U a30Ta:

E‘ El
NO C+0,

E; — Ey =

| |

| |

AE} 90,37 kx AE| 3935 kD
a a
YNy + % Oy | i ’

Eq —_ E, AL

Xoa pam(um Xon peauuﬁ

Kakoii 13 mporeccoB sABISETCSA IK30TEPMHUUYCCKUM, a Kakoi — sHgorepmuueckum? OTBeT nosicHure. Paccuuraiite 00beMbl
peareHToB U MPOAYKTOB YHIOTEPMHUIECKOTO IPOLIECCa, €CIIU B Pe3yiIbTaTe €ro MPoTeKaHus MorioTHiIock 125 kJ{x Terua.

5. HpI/IBe,E[GHBI Fpa(I)I/IKI/I 3aBUCUMOCTEHl  KOHCTAHTBI paBHOBECHA OT TEMHCPATypbl JJId OK30TCPMUYCCKUX U
OSHAOTECPMHUICCKUX peaKHHﬁ:

K" AH<0 AH >0

OOBsSICHUTE MOTyYSHHBIE 3aBUCIMOCTH.

KoncranTa paBHoBecusa peakuun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHbIE KOHLIEHTpAlMM BOJOpOJa U
ammuaxka passbl 0,2 u 0,08 Monb/n1. Beraucnnte HadanbHbIe KOHIIEHTPAILIMU a30Ta U BOJIOPOA.

COopHUK 3a/1au ¥ yIpa)XHEeHUH 110 obmeld xumun: ygyeOHoe nocobue [Dnexrponnsiii pecype] / E. b. 'onymkosa [u ap.]. —
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2-e u3A., Jon. u ucnp.. — 1 xomnbrotepHbiit ¢aitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — Joctyn u3
koprniopatuBHoii cetr TITY. Cxema mocryma: https://www.lib.tpu.ru/fulltext2/m/2020/m001. pdf

4,

TecTupoBaHue — HE3aBUCUMBII
koHTpoib [TOKO

[Tpumep Ounera:

1. PacTBOp BeliecTBa-HEANEKTPOINTA 3aKuUMaeT INpu Temneparype(yoparb) Ha 15,36° Bblme, 4eM 4YHCTBHIH OeH30J
(Ka(6enzoma)= 2,57). Ecmu 550 r BemrecTBa pacTBOPHUTH B OJHOM KHIOTpaMMe OCH30Ja, TO TMOHIDKCHHE TEMIICPaTypPhI

[e]

Kkpuctayum3annu pactsopa (Kk(6ensona) = 5,70), cocraBur .

2. OcMmoTHuecKoe AaBIeHUE pacTBOpa, B 1 1 koToporo coaepxkurcs 25 r rimokossl (CgHy2,06) mpu 25 °C, paBHO klIa.
3. YcTaHOBUTE COOTBETCTBUE

BemectBo CBOWCTBO B BOJTHOM pacTBOpe

A) HNO, 1) crmaOpbIif AIEKTPOIHUT

b) CH;COOH 2) CHIIBHBIH 3JEKTPOJIHT

B) KOH 3) HEITEKTPOIHT

') C;HsOH

) NaCl

4. KoHcTaHTa Iuccondanyy a30THCTOM KUCIOTHI IPH pa30aBIeHuH pacTBOpa
HNO, =H"+ NO,"

1) yBenuumuBaeTcss  2) yMeHbIIaeTcss  3) He U3MEHseTcs
5. U3ortoHnuecknii KOI(QQUIMEHT HHUTpaTa KaJWs, KaKyLIascsl CTEleHb JUCCOLMAIMM KOTOPOro B BOJHOM DacTBOpe
cocraBiger 50%, paBeH .
6. Eciu crenens auccormanuu 0,2 M mypasbunoii kucinotsl (HCOOH) pasaa 0,03, To KOHCTaHTa AUCCOIMAIIMK paBHA .
7. H,SO, B3anMoeficTByeT HeoOpaTUMO C

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KosmuecTBO MOHOB B KpaTKOM HOHHOM YPaBHEHHHU PEaKINU
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kucnyro cpeny UMEIOT BOJIHbIE PACTBOPHI COJIeH

1) Nazsi03 2) FeC|3 3) ZnS0O, 4) Na,SO,
10. Cynbdun vatpus (Na,S) B BOAHOM pacTBOpE
1) rugponu3yeTcs Mo KaTHOHY
2) THAPOJIN3YETCS TI0 AaHUOHY
3) TUIPONU3yeTCA 10 KAaTHOHY W aHUOHY
4) He TuApOIU3yeTCs
11. YcraHoBHTE 1OCIEI0BATEIBHOCT M0 YBEJIIMUYECHUIO BOCCTAHOBUTEIBHON aKTUBHOCTH METAJUIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeHO-KaIMHEBOTO ralbBaHHUecKoro snementa (¢°Cd**/Cd= -0,41 B, ¢°Cu®*/Cu = +0,34 B) npu cTanzapTHbIX

YCIIOBUSIX paBHa B.
13. Ha aHozxe npu KOppO3uH OIIMHKOBAHHOTO JKeJIe3a POTEKAET MPOILECC
1) Fe - 2e = Fe**
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2) Zn-2e = Zn**

3)2H"+2e=H,

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

14. Ecnu npoBoauts 31ekTpoiu3 pactBopa CoSO, B Teuenue 10 1 npu cuse toka 20 A (1 = 80%), To Macca BeIecTsa,
oOpasyromierocs Ha KaToe COCTaBUT T.

15. Ha xatoze npu 3JIeKTpOJIM3e BOAHOTO pacTBOpa XJIOpHAA IIMHKA C IIMHKOBBIM aHOJIOM IPOTEKAIOT IPOLECCH

1) Zn—2e = Zn**

2)Zn* +2e=12n

3) 2H,0 —4e = 0, + 4H"

4) 2CI"-2e =Cl,

| DK3amen

buner 1.

1. BCH.IGCTBO, HE OﬁpaSYIOH.[eeCH 13 NPOCTBIX BCUICCTB

DAG® (NO,) = 51,1 kl{oic/monw 3))HAG? (NH3) = -16,7 klonc/mons
2)AG® (NO,) = -82,4 xlloc/mons 4) YAG® (CH,) = -50 klloe/mons

2. TepMOXMMHYECKOE YpaBHEHHE PEAKIIUU UMEET BU]

. CHy) + H2Op) = 3Hy() + COq
AHy ,kIoc/mone 749 241,8 0 110,5
[Ipu nomxy4enuu 224 1 Bogopoza (H.y.) HOTJIOTUTCS kK TernoTel. Omeem dams ¢ MOYHOCHBIO 00 0eCAMbIX.
3. DHTanbIHA 00pa30BaHUS neHTa(bTopm[a MBIIIbsIKa, BEIYUCICHHAS HA OCHOBAaHUH HKCTIIEPUMEHTAIBHBIX JaHHBIX:
ZAS(K) + 3F2(,—) = 2ASF3(F), AH 1= =-1842 Kﬂ)l(
ASFS(F) = ASF3(,—) + FQ(F), AHO =317 Kﬂ)l(
paBHa k/Ix. Omgem damb ¢ MOYHOCMbBIO 00 YEN020 HUCIA.
4.KpurepreM HalpaBJICHHOCTH ITPOIIECCA B 3aKPBHITOH TEPMOIMHAMUYECKON CUCTEME SIBIISIETCS U3MEHEHNE

1) sHTATBIINSA 2)sueprus ['m6bca  3) sHTpOITHSL

5. BelpakxeHHe KOHCTAHTHI paBHOBECHS I 00paTUMON peakInu
MgCO3(K) HMgO(K)+ COZ(F) + S(K) HMEET BUJ

Dp__ 1 3)  [Mgco,]

< [co.] “=IMgo[co,]

2) K=[CO,] 4) 1 ~[MgO ]-[CO,]
[MgCO;]

6. Eciu B 06patumoii peakiuu A+2B<«>D pasHoBecHble KoHEeHTpauu A; B u D paBHBI, COOTBETCTBEHHO, 0,6; 1,2 1
2,16 MOJB/J1, TO KOHCTaHTa PaBHOBECHUS paBHA

7. Ckopoctb mpoctoit peakuun CoHyry + Hyp = C2H6(r) NPy TIOBBIIICHUH JaBJCHUS B 4 pasza
YBEJINYNBAETCS B
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8. Eciu TemmepatypHslii K03)(HIMEHT CKOPOCTH PEaKIUU paBeH 4, TO TpM TOBBIIIEHHH TeMmepaTypsl Ha 20 rpaaycoB
CKOPOCTb 3TOW peaKknuy yBEIHIUTCS B
9. Ilpu temmepatype 285 K Hekotopas peaxum 3akaH4YMBaeTcs 3a 3 waca, a npu 305 K 3a 20 mun. TemneparypHBIH
KOX(QHUIHUEHT CKOPOCTH PEaKIH PaBeH
10. Ecmm KOHCTaHTa CKOPOCTHU peaKIiy MepBOTO nop;uuca 203(y = 30y 1pu 0° C pasma 1,41-10° ¢, a npu 20° C pasna
1,27-10° ¢, To TemmepaTypHbIit KO3(hGHIHEHT CKOPOCTH PEAKIHH PABEH .
11. PacTBOp BemiecTBa-HEANIEKTPONMTA 3aKHWIAeT TpH Temmeparype(yoOparp) Ha 15,36° BeImIe, YeM YHCTHIA OCH301
(Ka(benzoma)= 2,57). Ecmu 550 r BemrecTBa pacTBOPHUTH B OJHOM KHIJIOIpaMMe OCH30J1a, TO TMOHWKCHHE TEMIICPATyphI
kpucrtauusaiuu pactsopa (Kx(6enszomna) = 5,70), cocraBur ___ °.
12. OcmoTHyecKkoe aBjeHne pacTBopa, B 1 1 koToporo coaepxutcs 25 1 riaoko3sl (CgHy1206) mpu 25 °C, paBHO klla.
13. M3oTtoHnueckuii ko3(h(HUIMEHT HHUTpaTa Kajus, KaKYyLIascsi CTENEeHb JUCCOIMAIMM KOTOPOrO B BOJHOM pPacTBOpeE
cocraBiger 50%, paBeH
14. Ecnu crenens nuccoumnanuu 0,2 M mypasbunoit kucnotsl (HCOOH) pasna 0,03, To KOHCTaHTa JUCCOLMALIMK PaBHA
15. Kucnyro cpety UMeIOT BOAHBIE paCTBOPHI COJEH
1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
16. Cynbun Hatpus (Na,S) B BOTHOM pacTBOpe
1) rupponusyercs o KaTHOHY
2) TUAPONU3yeTCS TI0 AaHUOHY
3) TUIpONU3yeTCs MO KaTHOHY U aHUOHY
4) He runponU3yeTCs
17. DJIC MeHO-KaIMHEBOTO rabBaHIYecKoro snementa (¢°Cd**/Cd= -0,41 B, ¢°Cu®*/Cu = +0,34 B) npu cTanzapTHbIX
YCIIOBHSIX paBHA B.
18. Ha aHOze Ipy KOPPO3HMH OLIMHKOBAHHOTO KeJie3a IPOTEKAeT MMPOIIece
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3)2H"+2e=H,
4) 2H,0 + 2e = H, + 20H"
19. Ecnii npoBoutsk 31exktponu3 pactBopa CoSO,4 B Teuenune 10 1 npu cuie Toka 20 A (n = 80%), To Macca BeiecTsa,
o0pa3zyromerocst Ha KaToze COCTaBUT T.
20. Ha xarozie pH 3JIEKTPOJIM3€ BOAHOTO PacTBOpA XJIOPHAA [IMHKA C IIMHKOBBIM aHOJIOM IPOTEKAOT MPOIIECCh
1) Zn—2e = Zn**
2) Zn** +2e =Zn
3) 2H,0 —4e = 0, + 4H"
4) 2CI"-2e =Cl,

2. Metoanueckne yKa3aHus Mo mpoieaype oneHuBAHUS

OueHoYHbIe MEPONPHSITHS

ITpouenypa npoBe/ieHHs OLIeHOYHOI0 MEPONPHATHS U HEOOX0IHMMbIe METOAMYeCKHe YKA3AHHS

1.

IIucemenHas IPOBCpOYIHAA

HpaKTI/I‘-ICCKOC 3aHATHE 3aKaHYMBAETCS IHCbMEHHOM HpOBCpO‘lHOfI pa60T0171, KOTOpas BKIIIOYACT B cebs 5
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pa60Ta Ha MMPaKTUICCKOM
3aHATUHU

3aJlaHui, COCTAaBJICHHBIX NPEIOAaBaTEeIeM 110 TeMe pakTHUecKoro 3anaTus. Ha padoty orBoautcs 30
MHUHYT, 3aT€M CTYJIEHTHI CIAIOT cBOM paboTsl. Kaxknoe 3aianue onennBaetcs B 1,2 Gansa, Takum 00pa3om,
3a JaHHOE OIIEHOYHOE MEPOIPUATHE CTYICHT MOXKET IOJIyYHTh 10 6 6ayutoB. J{Jis MoAroToBKH K
MPAKTUYECKOMY 3aHSATHIO CTYJICHTY HEOOXOJMMO MpopaboTaTh JIEKIMOHHBIM MaTepHrall, MaTepuall
Y4COHHKOB W/WUJTN y4E€OHBIX MTOCOOHIA.

Kpurtepun oneHHBaHHUs 0JTHOTO 3aaHUS:
¢ 3a/1aHue BBIOJIHCHO MOJHOCTRIO BepHO — 1,2 Gaina.
e 3ananue BelnojaHeHo yactnado 0 — 1,0 6anna.

3ammra /13

N3 crynenta conepxut 20 3amay u ynpaxkaenuit u3 10114, nepedeHb KOTOPHIX HAXOAUTCS B BapHAHTE
N/I3 xaxnaoro crygaeHTa. Tembl 0XBaThIBAIOT BCE Pa3/ieibl IPOrPaMMBbl TUCLUIUIMHBI.

[IpenogaBatens oOecrieunBaeT CBOEBPEMEHHOE MOIYUYEHHE CTyIeHTaMu BapuanToB 1/13, a Takxe
MIPEIOCTABIIAET AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIPAKHEHHIHA.

W13 BBINOIHAIOTCS B OTJACNBHOM TETPAAU, IPU OPOPMIIEHUH KaXKJOTO 3a/laHusl 0053aTeIbHO YKa3bIBACTCS
€ro HoOMEp, MPUBOJUTCS MOJHOCTHIO TEKCT YCIOBUS KaXJ10T0 3a/1aHusl. PellieHne Kaxxa0oro 3a1aHusi 10JKHO
OBITh IOJPOOHBIM, C BKJIIFOUEHHEM IIPOMEKYTOUHBIX PACUETOB, PACCYKIEHUN, OACHEHUH, C yKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, IPABUI U (POPMYIT; Y MOIYYaEMbIX B KaX10M JI€HCTBUM YUCICHHBIX BETUYMH
YKa3bIBaeTCs eAMHUIA U3MepeHus (pa3mMepHocTh). MJI3 mpoBepsieT mpenogaBatesb, BeTYIIHI
nabopaTopHbIe 3aHATUS. B TeueHue Heleau CTyEHT JODKEH PelIuTh He MeHee 2-X 3a/1ad.

Cymmapssiii peiitunr 3a U/13 cocrasnser 10 Oamos.

Kpurtepun onieHk# oHOr0 3a1aHus:

e 3aganue oOpMIICHO B COOTBETCTBUU C TpeOOBaHUSAMU U cllaHO BoBpeMs — 0,5 Oarna.
e 3amanue 0o(hOPMIIEHO B COOTBETCTBUU C TpeOOBAHUSIMH, HO CZJTaHO HE BoBpeMs — (0,2 Oaia.

Ecmm 3aIaHUEC BBITTIOJHCHO C 3aMCYaHUAMM, TO CTYACHT UCHIPABIIACT OIIUOKU U CIacT 3aJaHUC BHOBB.
banne! 3a HCIIPABJICHUA HC CHUKAKOTCA.

3amura oT4eTa o
nabopaTopHoii pabote

B nauane maGopatopHoit pabOTHI CTYICHT MOTYYaeT JAOMYCK K paboTe, /ISl 9eTo OH MPEA0CTaBIIsAET
MpernoaBaTeto KOHCIEKT JJa0opaTOpHOM paboThl, B KOTOPOM KPATKO H3JI0KEHBI TEOPETUYECKUE OCHOBBI,
chopMyITMpOBaHa IeNTb Pa0OTHI, TPUCYTCTBYET IKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH U TAOJIAIIBI
AKCIIEPUMEHTAIBHBIX JaHHBIX (pu HeoOXxoaumocTH). [To okoH"YaHuu 1abopaTOpHOM PabOThI CTYJEHT
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C/IaeT OTYET, B KOTOPOM MPUBECHBI YPABHEHUS PEAKIIHii, OMMCAHbl HAOMIO/ICHUS, IPUBEICHBI PACUEThI,
C/IeTIaH MPOMEKYTOYHBIN BBIBOJI TIO KQXKJIOMY OIIBITY, ClIeTaH OOIINi BBIBOJ IO 1a00OpaTopHOi padore.
CyMMapHBIi peUTHHT 32 JabopaTOpHYIO paboTy cocTaBiisieT 3 Oasa.

Kpurepun oneHKH KOHCIIEKTA-0TYeTa K JIadopaTopHoil padore:
e [loxroroeka k laboparopHoii padote — 1 Gam.

¢ Oryer no nabopaTopHoii pabote — 1 Gam.
e 3amuTa nmaboparopHoii paboTel — 1 Gat.

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [JOKO

PyGexxnoe tectupoBanme (PT) mpoBomuTcss B KOMIBIOTEpHOH (opme B on-line pexume BO BpeMms
KOH(epeHII-HeAeI! B CepeMHE U KOHILE TEKYILEro CEMECTpa COIrJIacHO pPaclUCaHUIo.

[IponomxurensHOCTh TecTHpoBaHUS — 90 MuUHYT 6e3 nepepriBa. OTCYET BpeMEHU HAUMHAETCSl C MOMEHTa
BxoJa cryneHrta B Tect. MHCTpyKTax, NpeIIeCTBYIOLUINI TECTUPOBAHUIO, HE BXOAUT B YKa3aHHOE BpeMs.
CTyzneHT MOKeT 3aKOHYUTH BHINOJHEHHE TecTa 10 UCTeUeHUs OTBEAEHHOTO BPEMEHHU.

PT HaueneHo Ha He3aBHCHMYIO OOBEKTHUBHYIO OLEHKY 3HAHUH, YMEHUH M BIIAQJCHUH, MOIy4YeHHBIX
CTY/ICHTaMH 32 OTIPENICIICHHBI IPOMEKYTOK O0YICHUSI.

Kaxnplii BapuaHT OuiieTa MOAEIMPYETCS KOMIBIOTEPOM I10 3aJlaHHBIM pa3jielaM XUMHUH U COIEPKHUT 15
3aaHuil. CTyeHThl BHOCAT OTBETHI B KOMIIbIOTEP, HO BCE PELICHMSI U MOSCHEHUS TpoBOAAT Ha Oymare. Ilo
OKOHYAaHUHU TECTHPOBAHUS IPENOAABATENIO0 BbIJIAETCS MaTpHIla OTBETOB M CYMMApHbIM PEWTHHI 3a TECT.
OO6cyxeHue pe3ysbTaToB TECTUPOBAHUS MMPOBOJAUTCS HA KOHCYJIbTAIUH.

Kputepun onieHk# oHOr0 3a1aHus:

® 32 KaXJ10€ MIPABUIILHO BBIITOJHEHHOE 3a/laHKE BbICTaBIsIeTCsl 1 TeCTOBBIN Oa;
® 33 HEMpPaBWJIbHO BBINOJIHEHHOE WJIM HEBBIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs 0 6anios;
e IS 33JaHUN C BBIOOPOM HECKOJIBKUX IMPaBWIBHBIX OTBETOB, 3aJaHU Ha COOTBETCTBHE U
YCTaHOBJICHHE ITOCJIEI0BATEILHOCTH ITPEAYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.
MaxkcumanbHbIH cyMMapHBIN TecToBbIHM 6ait 3a kaxaoe PT coctasnser 15 6annos.
3a 2 nepenu 10 PT cTyneHThl MOTYT O3HAKOMMTCS C JJEMOHCTPAIlMOHHBIM BapUaHTOM OMIieTa, KOTOPBIH
pacrioniaraercst Ha caiite http://exam.tpu.ru B pazaene «MeponpusiTHs», U MOXKET ObITh BBIIIOJIHEH KaXKIbIM
CTYICHTOM HEOTPAHUYEHHOE YHCIIO Pas.
Hnsa cmyoenmos, ne npouwedwux PT 6 nepuoo npogedenuss mecmupo8anus no yealcumenbHol npuduHe,
npeoycCMOmpena 803MOICHOCIb MECMUPOBAHUsL 68 Pe3ePEHblll 0eHb, KOMOPbI HAZHAYAeMCs cpa3y Nnocie
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KOH@epeny-neoenu.

IIpu pezynomame pybescnozo mecmupoganus 6 6aul08 U MeHee, 00YYAOWUMCA NPeOOCMAasIAemcs 8
nepuoo mexyweli. NPOMeNCYmMoyHol ammecmayuu 803MoNCHOCmMb nosmopuo npoumu PT 6 pezepsnviii
Oenwb, coenacosannsiii ¢ bropo pacnucanuii TITY.

DK3aMeH

Ok3amen npoBoauT [IOKO B kommbloTepHO# (hopMe BO BpEMsi CECCHH COTJIACHO PACIIHCAHUIO.

[lepen TectupoBaHue CTYIEHT MPOXOTUT MHCTpyKTax. [IpomomxutensHocTh TectupoBanus — 180 MuHyT
0e3 mepeppiBa. OTCUET BpeMEHHM HA4YMHAETCS C MOMEHTa BXoja cryaeHta B «Tect». CTyZeHT MOXKET
3aKOHYUTH BBIIOJIHEHUE TECTa 0 UCTEUEHUS OTBEIEHHOTO BPEMEHHU.

DK3aMeH B TECTOBOW (hopMe HampaBieH Ha HE3aBUCHMYI0 OOBEKTHBHYIO OLIEHKY 3HAHWH, YMEHHH H
BJIQ/ICHUM, TIOYYEHHBIX CTYJCHTAMU 3a ONpeAeNICHHBIN MTPOMEKYTOK O0yUEHUSI.

Kaxxnplii BapuanT Ousera MOJEIUPYETCs KOMIBIOTEPOM M0 3a/laHHBIM pa3/iejaM XUMHH U coaepxkut 20
3ananuil. CTyIEHTHI BHOCST OTBETHI B KOMIIBIOTEDP, HO BCE PEIICHUS U MOSICHEHUS 3allMChIBAIOT HA OyMmare.
[To okOH4YaHUM TECTUPOBAHUA MPETOAABATEIIO BBIAAETCA MAaTPULIA OTBETOB U CYMMAapHBIM PEUTUHT 3a TECT.
bannel 3a axsamen 6yoym 3acuumansl no pesyiabTaTaM YCTHOTO coOeceloBaHHUA. YCTHOE coOeceloBaHue
BKJIFOYACT TCOPECTUYCCKUC BOIPOCHI, IIOACHCHHA K PCIICHHBLIM 3aaa4daM, 3allMCaHHbIM BO BpEMdd
TEeCTUpOBaHus (Ha JucTax) o Tecty. CTyIeHT TOTOBUTCS B TEUEHUU HECKOJIBKMX MUHYT U Jlajiee OTBEYaeT
Ha BOIMPOCHI, COIIPOBOK/1asi CBOM OTBET nosicHeHusiMu. Bpems otseta 10 MuHYyT.

Kpurepun oneHKH 0JHOTO0 32/ 1aHUSA:

® 32 KaXJ10€ MIPABUIIBLHO BBIIIOJHEHHOE 3a/lJaHKiE BbICTaBIsIeTCs 1 TeCTOBBIN Oa;
® 32 HENMPaBWJIBLHO BBINOJIHEHHOE WJIM HEBBIMOJIHEHHOE 3a/1aHue BbIcTaBiseTcs () 6aios;
e I 33JaHUN ¢ BBIOOPOM HECKOJIBKHMX IPaBWIBHBIX OTBETOB, 33aJaHM Ha COOTBETCTBUE U
YCTAHOBJICHHE MOCJIEI0BATEIbHOCTH IPEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.
MaxkcruManbHbI CyMMapHBIN 0aiii 3a 3k3aMeH cocTtanisieT 20 6aios.
3a 2 Henenu 10 SK3aMEHa CTYJEHTbl MOT'YT O3HAKOMHUTBCS C JIEMOHCTPAIMOHHBIM BapHaHTOM Ouiiera,
KOTOPBIN pacroyiaraercs Ha caiite http://exam.tpu.ru B paznene «MeponpHusiThs», 1 MOXKET OBITh BBITOTHEH
KaX/IbIM CTYJICHTOM HEOTPaHUYEHHOE YHCIIO Pas3.
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