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1. Poab gucuuminHbl «XuMus 2» B GopMHUPOBAHUU KOMIIETEHIIMH BHIMTYCKHUKA:

Duement - CocraBisomue pe3y1bTaTOB 0CBOCHHS (JeCKp
T HHanKaTophI JOCTHKEHUS KOMIETEH Ui
TPOrPaMMBb Cemectp Ko komnerenumu HaunmeHnoBanue HanMenopanne -
(mucnuniauna, KOMIIETEHIIUN AUMEHOB
apasna, P DICILTID || CEEETOD Koz
Biageet OnbITOM MPUMEHEHHS 3aK(
VK(Y)-1.1B1 | mareMaTuyecKux METOJOB U MOJE]
TEOPETUYECKOTO U IIPUKIIAJHOTO X2
AHanu3upyer 3agadqy,
N.YK(Y)-1.1 BBIICIISIsE €€ Oa30BEIC VK(Y)-1.1Y1 | YMeer pemath 3a1a4u TeOpETHHIECH
Crocoben COCTaBILAIOLIUE XapakTepa
OCYILECTBIISTH
Xumus 2 HOHCK VK(Y)-L131 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK
& -
KpHTHYeCKHit TEOPETUYECKOT0 XapaKTepa
aHAIIU3 U CUHTE3
YK(Y)-1 uHpopMaLuH, OcCymLIecTBISCT MOUCK, Brageet penponyKTHBHBIMH METO,
NPUMEHSATH BBIACIAET U YK(Y)-1.2B1 | nesTenbHOCTH U MBICIUTEIbHBIMU (
CHCTEMHBIH MOIXO0 pamKupyeT 3aj1a4 €CTECTBEHHOHAYYHBIX THCIIH
JUIsl pELICHUS HH(pOpPMALKIO HA v 500
HOCTaBJICHHBIX LYK(Y)-1.2 OCHOBE CHCTEMHOTO MECT 0000IIaTE yCBOACMBIC 3HAH]
saxau TI0JIX01a ¥ METOJIOB VK(Y)-121 KaTEerOPHUAMH CHCTEMHOTO aHAJTH3a
O3HAHHUS  JUIS MBICTIATEIbHBIMHU OTIEPAIIUSIMHU aHa.
pelieHnst 3a1a4 110 OLCHKH
DPa3IMYHBIM THIIAM 3HaeT penpoOAYKTUBHBIC METOIBI T
3ampocoB YK(V)-1.231 | mesaTenbHOCTH, IPU3HAKU CHCTEMH(
aHAIIN3a
Crocoben TIPUMEHATH BHa}leeT OIIBITOM IINITAHUPOBAHUSA U IIPOBECT
CCTECTBCHHOHAYYHBIC U OHK(y)_14BZ obmacTu TEPMOANHAMUKHN, KHHETUKH, DJICKTP
O6HleI/IH)KeHepHI>Ie " 0606]].[6]—”/[}{ OKCHEPUMEHTAJIbHBIX JaHHBIX,
3HaHHUsA, METOIBI NPOTEKaHUsA XUMHUYECKUX ITPOLECCOB
MaTEMaTHYECKOI'O
aHalau3a u
MOJIENHUPOBAHHS B HAemoHCTpUpyeT MOHIMAHIE YMeeT ONpeensTh TEPMOTHHAMUIECKUE 1
OTK(V)-1 HHOKEHepHO W.OTMK(Y)-1.4. XMMUYECKUX MPOLECCOB U OIIK(V)-1.4V2 XMMUYECKUX MPOIIECCOB, TIPOBOIUTH PACUET

JIeITEIIbHOCTH, CBSA3aHHOMN
C IPOEKTUPOBAHUEM U
KOHCTPYUPOBaHHEM,
TEXHOJIOTHUSIMH
MIPOU3BOJICTBA IPHOOPOB
1 KOMIIJIEKCOB MIMPOKOTO
Ha3HAYCHUS

TIPUMEHACT OCHOBHBIC 3aKOHBI
XUMHUH

PacTBOPOB HEIEKTPOIHTOB U JIEKTPONIUTO]
MIPOTEKAHNS XUMUYECKUX PEaKIIui

OITK(Y)-1.432

3HaeT OCHOBHBIE MOHATHS M 3aKOHBI XMMHUU(
9JIEKTPOXUMHUH U IPOLECCOB, IPOTEKAIOIIHX

2. IMoxa3zaresu 1 MeTOABI OLICHUBAHUSA



Il1anupyeMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kox unaukartopa

HaumeHoBanue pasaeia

MeToabl OleHMBAHUSI

XUMHUYCCKOTO OKCIICPUMCHTA OJIs1 YCTAHOBJICHHA
SaKOHOMepHOCTeﬁ IIPOTCKAHUA XUMHYCCKHX
npoueccoB, ONpCACIICHUA HUX KaUCCTBCHHLIX H

KOJMYCCTBCHHBIX XapaKTCPHUCTUK

WL.OTIK(Y)-1.4

XMMHUYECKHX PEaKIuit
2. DICKTPOXUMHYCCKHE
MIPOLIECCHI

3. XuMus pacTBOpoB

Kon HaunmeHnoBanue JAOCTHKEHUS JAHCIHMILTHHBI (oLeHOYHbIE MEPONPUATHS)
KOHTPOJ’IHPyeMOﬁ
KOMIIETCHITUH (l/l.]'ll/l ce
4aCcTH)
P 1 | IlpuMeHsATH 3HAHUS OCHOBHBIX IOHSTUN, TEOPHIA U 1. 3akoHOMepHOCTH [TnceMeHHas mpoBepoUHas
3aKOHOB XUMHYECKOH TEPMOJMHAMUKI M KHHETUKH, | | VK(V)-1.131 XUMHUYECKUX PeaKIni paboTa Ha MPaKTUYECKOM
YYCHHS O paCTBOpaxX U SJICKTPOXUMHUUICCKUX N.YK(Y)-1.2V1 2. DACKTPOXUMHYCCKUE 3aHATHH.
CHUCTEMax JIJI ONUCAHUS XUMHUYECKUX TTPOIIECCOB. N.YK(Y)-1.231 MIPOIIECCHI 3amura U/13.
H.OIIK(Y)-1.432 3. Xumus pacTBOpoB TecTtupoBaHue — HE3aBUCUMBIN
koHTpoJb [JOKO
P2 | BommonHATh pacy€Tbl TEPMOJMHAMUYECKUX (YHKIUH 1. 3akoHomMepHOCTH IIncemenHas npoBepovHast
Y KMHETHYECKMX TapaMeTpoB XuMuueckux peakiuii, | 1. YK(Y)-1 1Bl XUMHYECKHUX peaKLuii paboTa Ha IPAKTHYECKOM
CBOMCTB pacTBOpOB u XapaKTEPUCTHK Egﬁg;}ég} 2. DICKTPOXUMHYCCKHE 3aHSITHUU.
3JIEKTPOXUMHYECKUX CUCTEM. WLOTTK(Y)-1.4Y2 MIPOLIECCHI 3ammra U/13.
3. Xumus pacTBOpOB TectupoBaHue — HE3aBUCHUMBII
koHTpoJb [JOKO
P13 | Mcmomb30BaTh METOMIBI IJIAHMPOBAHHS U ITPOBEICHUS 1. 3akoHOMEpHOCTH 3amuTa oT4eTa 10

nabopaTopHoii pabore.

3. IIkajga oueHuBaHUA

[Topsimoxk opraHu3anuy OLEHUBAHUS PE3YyJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIICHUBAHUS PEe3y/IbTaTOB 00yueHHs B TOMCKOM MONMTEXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMA)» (B JCHCTBYIONICH PEIaKilnm).
Hcnonb3yercst 6aluIbHO-pPEHTUHIOBAs CHCTEMa OLIEHUBAHUs pe3yibTaToB 00yueHus. iToropas orneHka (TpaJAuLMOHHAS U JIUTEpHAs) IO BUAAM y4eOHOH
nesitenbHOCTH (M3ydenue qucturud, Y UPC, HUPC, kypcoBoe npoekTupoBaHue, MPaKTUKN ) ONIPEACIIIETCS CYMMOU 0aJIoB O pe3yJbTaTaM TEKYIIEro
KOHTPOJISL M TPOMEKYTOUHOM aTTecTaliuy (UTOroBasi peiTHHroBas oleHka - mMmakcumym 100 Gansios).

Pacnpe,ueneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTaluun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.




PeKOMeH,Z[yeMaH mIKaJjia ajas OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3aaHuA

CooTBeTCcTBHE

TPaJMLHOHHOI OlleHKe

OnpenesieHHe OLIEHKH

90%+100% «OTIMIHO» OTnnyHOE NOHMMAaHKE IPEIMETa, BCECTOPOHHUE 3HAHMS, OTINIHBIC YMEHUS 1 BJIaICHUE ONBITOM NPAKTUYECKOHN NESATEIbHOCTH,
HEOOXOTMMBIE pe3yIabTaThl 00yUeHHs C(OPMHUPOBAHBL, MX KAYECTBO OIICHEHO KOJIMYECTBOM 0alIoB, OJM3KAM K MAaKCHMAJIEHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOJIHOE TIOHUMAaHHUE MPEAMETa, XOPOIUe 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKON EeSITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl
00y4eHNs ChOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MUHUMAJbHBIM KOJIMYECTBOM 0alIoB

55% - 69% «Y 1oBm.» [Ipuemnemoe NoHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIUMBIE PE3yIbTaThl

06y‘I€HI/IH C(i)OpMI/IpOBaHI)I, Ka4eCTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GaioB

0% - 54%

«Heynosin.»

Pe3yJ’IBTaTLI O6y‘I€HI/IH HC COOTBCTCTBYKOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I5IM

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3aJaHHUIi IK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneaenne onenicn
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HUE OMBITOM MPAKTUYECKOH AEATEIbHOCTH,
HEOoOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAUECTBO OLIEHEHO KOJMYECTBOM OAJLIOB, OJIM3KHM K MAaKCUMAaJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIIEHEHO MUHMMAJILHBIM KOJIMYECTBOM OalIoB

55% - 69% 11+13 «Y OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIC
[pe3yIbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLIEHEHO MHUHHUMAJIbHBIM KOJIMYECTBOM OalsIoB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb TUMOBBIX 3aaHUI

OueHoYHbIE MEpPoONpPUATHS

le([Mepr THINOBBIX KOHTPOJbHBIX 3aiaHmit

1) TIucbMeHHas IpoBepoYHast
paboTta Ha MPaKTHYECKOM
3aHITHH

3agaHust:

Baganue 1.

Ecimu mnacTHHKY U3 9HCTOTO IIMHKA OIYCTUTH B Pa30aBICHHYO KHCIIOTY, TO Ha4aBIleecs BBIICICHUE BOJIOPOIA BCKOPE MTOYTH
npekpamaetcsa. OgHaKo, IpyU MPUKOCHOBEHUH K ITMHKY MEIHOW MallOYKON M3 MOCIeAHer HaumHaeTcsi OypHOE BhBIJCIICHUE
BojiopoJia. JlaiiTe 00bSICHEHNE TIPOUCXOISIIEMY.

3amanue 2. DIEeKTpoau3 BOIHOTO pacTBopa xiopuaa Hukens (1) B anekTponusepe ¢ MHEPTHBIM aHOJIOM MPOBOAMIN 5 4 MPH
cuie Toka 20 A, BBIXOJI IT0 TOKY coCTaBMII 95%. 3anmummre cxeMmy daekTpoin3a. OnpeaenuTe: KOJMIeCTBO U3PACX0J0OBAHHOTO
anexTpuuectsa (Kir); Maccy BeliecTBa, BbIICIMBILIETOCS Ha KaToJe (T).

3ananue 3.

HanmmmTe ypaBHEHHUS JIEKTPOXMMHUYECKOH KOPPO3UH XpoMa C KHUCIOPOAHOHU Jenoisipu3anyeii. KakoB KOHeUHBIH NpoayKT
oxucieHus xpoma? HanuimmTe ypaBHeHHs BCeX MPOUCXOSIIIMX nporeccoB. CrernaliTe BEIBO BO3SMOKHOCTH KOPPO3HOHHOTO
npouecca? OtBer oOoCHYyiTE.
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3amura oT4yeTa 1no
nabopaTopHoOi pabdore.

Bonpocstr:

1. Peakmus: A(r) + 2B(r) = 2C(r) sBasetcs npocToii. Kakoii rpaduk 0TpakaeT 3aBHCHMOCTh CKOPOCTH 3TOi PeaKiuy OT
KOHIICHTpAaIuy BemecTBa A u BemecTtBa B? O0bscHUTE CBOM BRIOOP. Hanmmite knHeTHYECKOE YpaBHEHHE ATOH PEaKIIHH.
Yemy paBeH 00MmIHi TOPSIIOK pEaKIHn?

1) 2) 1) 4)

2. Kakas sHeprus Ha3pIBaeTCs Heprucii aktuBanmu? Kak oHa BIUSAET HA CKOPOCTh XUMUIECKOHM peakunu? 3aBUCHT JIM OHA
oT TeMrieparypbl? Kakoil BBIBOJ MOXKHO C/IeNIaTh O XUMUUECKON peaKInK, PACCUUTAB JIJIsl HE€ SHEPTHIO aKTUBALIUU?

3. Kakum o0pazom ycTpoHCTBO TepMOCTAaTa, UCIIOIB3YEMOTO B JIAOOpaTOpHOil paboTe, BIMSET HAa BEIWYMHY IOTPEIIHOCTH B
pacdere SHEpruM aKTUBALUU?

KoHnTpoibHbIe BOMPOCH! pa3MelleHbl B yueOHOM rmocooun: JlabopaTopHbIN IPaKTHUKYM IO 00Iel U
Heopranuueckou xumuu: yueonoe nocooue / H. @. Cracse, A. A. Ilnakuakun, E. M. Kuasizera;
HarmonanwHslii nccnenoBarensckuii Tomckuil monurexunueckuii yauusepeuteT (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 koprnopatuBHou cetu TIIY .- TeKCT: 31eKTpOHHBIN.

Bammra UJ13.

Bormpocsr:
1. OObscHUTE, TOYEeMY KOHIICHTPAILUS PEarcHTOB M KaTalM3aTOp HE BIMSAIOT HAa 3HAYCHHE KOHCTAHTHI PAaBHOBECHUS?
PaccunTaiiTe paBHOBECHYIO KOHIIEHTpAIiio Bogopona B peakuuu 2HI(r) «» H2(r) + I12(r), ecnu HavadpHas KOHLEHTpAIUs
romoBoaoposaa coctasisa 0,55 Monb/7, a KOHCTaHTa paBHOBecus paBHa 0,12.
2. 3anummTe OCHOBHBIE CTa K PACTBOPEHUS TBEPABIX BEIIECTB, KAKUMH TEIUTOBBIME 3(dekTamu oHu conpoBoxkaatorcs. [1pn
pactBopenuu 10 r rumpokcuma Hatpus B 250 M BOABI TemmepaTypa moBbicuiach Ha 9,7 K. Paccuuraiite sHTanbpnvo
pacTBOPEHUsI THIPOKCHIA HATPHsL, IPUHUMAsI YIEIbHYIO TEIJIOEMKOCTh PACTBOPA PaBHOH YAEIbHOMN TEIIIOeMKOCTH BoAb! 4,18
Jx/(r-K).
3. Berauciure TeMneparypsl KpUCTIIM3ALUK U KUIIEHHUST PacTBOpa, coaepikaiero 3,4 r xiopuna 6apust B 100 T Boabl, eciin
KaXyllas CTeNeHb KPUCTAJUIM3ALUU COJIU B pacTBOpe cocTaBisieT 75 %.
4. Kakue 13 nepeyrciIeHHbIX XapakTepUCTHK: TEMIIEpaTypa, SHTPOIHs, Macca, IIIOTHOCTh, CBOOOIHAS SHEPTUsl, BHYTPEHHSIS
SHEPTrHs, TEIIOTa SBIAIOTCS (YHKUUSIMH COCTOSHMS, a Kakhe — IapaMeTpaMH COCTOSHHUsI cucTeMbl. Ha pucynke
IIPeJCTaBIEHbI SHEPreTHYECKUE AUarpaMMbl IPOLECCOB OKUCIIEHUS YTIepoa U a30Ta!



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Kakoii u3 mporeccoB sABIACTCSA IK30TSPMHUESCKIM, a Kakoi — sHmotepMudeckuM? OTBeT mosicHUTE. Paccunraiite 00BeMbl
peareHToB ¥ MPOAYKTOB SHIOTEPMHUICCKOTO IIPOIIECCa, €CITU B Pe3yIbTaTe ero MPOTEeKaHuUs MOTIOTIIIOCh 125 k/Ik Terma.

5. IlpuBenens! rpaduKu 3aBUCUMOCTEH KOHCTAHTEI PABHOBECHS OT TEMIIEPATYPhI A/ SK30TEPMHUECKUX H SHA0TEPMUUCCKUX
peaxkuuii:

LS

OOBsicHUTE TTOTyIEeHHBIE 3aBUCHMOCTH.
Koncranra paBHoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHBIE KOHUEHTpAaLUUMU BOJOPOJAA U
ammuaka paBHel 0,2 u 0,08 Monb/n. Beraucnnte HavambHBIE KOHIICHTPALWHT a30Ta U BOJOPOJIA.

COopHUK 33124 ¥ yIpaXHEHUH 10 001el XxumMun: yueoHoe nmocodue [DnexTporHsiid pecypc] / E. b. I'omymkosa [u np.]. —
2-¢ u3a., no1. u uchp.. — 1 xommerotepubiid daiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — JlocTym u3
kopnopatuBHoii cetn TITY. Cxema nocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4

TecTupoBaHue — HE3aBUCUMBII
koHTpoJsib [JOKO

ITpumep Ounera:

1. PactBop BemiecTBa-HEAIEKTPOINTA 3aKUIAET NpH Temieparype(yOpare) Ha 15,36° BBIIIE, YeM YHCTBHIH OEH30J
(Ka(6enzoma)= 2,57). Eciu 550 r BemiecTBa pacTBOPHTH B OJHOM KHJIOrpaMMe O€H30J1a, TO MOHMKEHHE TEMIIEPATyphl
Kpuctayum3annu pactsopa (Kk(6ensona) = 5,70), cocraBur  °.

2. OcMmoTHYECKOE AaBJIeHHe pacTBopa, B 1 11 koToporo coaepsxkurcs 25 T rimoko3sl (CsHi1206) mpu 25 °C, paBHO kIT1a.

3. YcTaHOBUTE COOTBETCTBHE



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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BemectBo CBOICTBO B BOTHOM pacTBOpe
A) HNO; 1) craOpbr1if AIEeKTPOTHUT

b) CH;COOH 2) CHIIBHBIH 3JEKTPOJIHT
B) KOH 3) HEITEKTPOIHT

I') C2HsOH

1) NaCl

4. KoHcTaHTa 1ucconnanuy a30TUCTOH KUCIIOTHI TP pa30aBiIeHUH PacTBOpa
HNO; = H" + NOy

1) yBenuuuBaeTcs  2) yMeHbIIaeTcss  3) He U3MEHseTcs
5. M3oToHnuecknii KOI(QQUIMEHT HHUTpaTa Kaus, KaKyLIascsi CTENeHb JAUCCOIMAIMM KOTOPOrO B BOJHOM pacTBOpeE
cocraBngeT 50%, paBeH
6. Ecmu creniens pucconmanuu 0,2 M mypaBeuHo# kucnotsl (HCOOH) paBra 0,03, To KOHCTaHTa AMCCOUMAINH PaBHA
7. H,SO4 B3anMoeficTByeT HeoOpaTUMO C

1) NazS  2)BaCl, 3) NaOH 4) NaCl
8. KonmmiecTBo HOHOB B KPaTKOM HOHHOM YPaBHEHUH PEAKIHN
Na,SO3 + 2HCI = 2NaCl + H20 + SO»

paBHO MOJIb.
9. Kucnyro cpefly MMEIOT BOJHbBIE PaCTBOPBI COJEit

l) Na,SiOs 2) FeCls 3) ZnS0O4 4) NaSO4
10. Cynetua natpus (NaoS) B BOJHOM pacTBOpe
1) rugponu3yeTcs Mo KaTHOHY
2) THAPOJIN3YETCS TI0 AaHUOHY
3) ruApOU3YeTCsl IO KATHOHY ¥ AHUOHY
4) He TuapoIM3yeTCs
11. YcraHoBHTE 1OCIEN0BATEIBHOCT M0 YBEIIMUYECHUIO BOCCTAHOBUTEIbHON aKTUBHOCTH METAJIOB

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

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

12. B]1C MenHO-KaAMUEBOro ranbBaHU4YecKoro snementa (9°Cd**/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX
YCIIOBHSIX paBHA B.
13. Ha aHOze Ipy KOPPO3HUH OLIMHKOBAHHOTO eJjie3a IPOTEeKaeT MPOLIecC
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3)2H" +2e=H;
4) 2H,0 + 2e = H, + 20H"
14. Ecnm npoBoauth anektpoiu3 pactBopa CoSO,4 B Teuenue 10 4 mpu cuite Toxa 20 A (1 = 80%), To Macca BelecTsa,
00pazyromerocst Ha KaToze COCTaBUT T.
15. Ha xaroze npu 3JIeKTpoIIM3€e BOAHOTO pacTBOpa XJIOpH/a IMHKA C ITHKOBBIM aHOJOM IMPOTEKAIOT IPOLECCH
1) Zn —2e = Zn?*
2) Zn** + 2e =Zn
3) 2H,0 —4e = O, + 4H"
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4) 2CI — 2e = Cl;

DK3aMeH

buner 1.

1. Bemtectso, He 06pasyrommeecs U3 MPOCTHIX BEMIECTB

DAG® (NOp) = 51,1 kl{orc/monn 3))AG® (NH3) = -16,7 kllorc/mons
2)AG® (NOy) = -82,4 xllorc/mons 4) )AGO (CHy) = -50 xorc/mons

2. TepMOXMMHYECKOE YPaBHEHHE PEaKIMU UMEET BH/T

CHa(ry + H2Ory = 3Ha(r + COqry
AHP x[Toic/mons 749 2418 0 110,5
IIpu nomxy4enuu 224 1 Bogopoaa (H.y.) MOTIOTHTCS k/[x TemnoTel. Omeem 0ams ¢ MOYHOCMbIO 00 0eCAMbIX.
3. DHranbnus 00pa3oBaHus MEHTAPTOPUAA MBIIIbSIKA, BHIYUCICHHAS HA OCHOBAHHH 3KCIIEPUMEHTAJIBHBIX JaHHBIX:
2AS(q + 3F2r) = 2AsF3(; AH% = -1842 kJx
ASsFs@y = AsFap + Fogy; AH% = 317 xJx
paBHa kJIx. Omeem damov ¢ MOUHOCMbIO 00 YEN020 YUCTA.
4.KpurtepueM HampaBICHHOCTH MIPOIIECCa B 3aKPBITON TEPMOIMHAMUYECKON CUCTEME SIBIISIETCS U3MECHEHUE

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

5. BelpaxkeHHe KOHCTAHTBI PAaBHOBECHS ISl OOpaTUMON peakiuu
MQCOsx >MgOy+ CO2ry + Si IMeeT BHLT

g1 _ 3)  [Mgco,]
« [co,] K= [Mgog] [CO,]

2) k=[C0,] 4)  _[MgO ] {CO, ]
[MgCO;,]

6. Eciu B 06patumoii peakimn A+2B<«>D paBroBecHble KoHnenTpaimu A; B u D paBHBI, COOTBETCTBEHHO, 0,6; 1,2 1
2,16 MoIIb/J1, TO KOHCTaHTa PAaBHOBECHUS paBHA .

7. Ckopoctb mpoctoit peakiun CoHaw) + Hop) = CoHer) mpu moBbinenuu naBieHus B 4 pasa
YBEJIMUNBACTCS B

8. Ecnu TemmepaTypHbIii KO3(GHUIMEHT CKOPOCTH peakiuu paBeH 4, TO NpH TOBBILEHHH TeMIepaTypbl Ha 20 TpaaycoB
CKOPOCTB 3TOH peaKklnu yBEIUIUTCS B .

9. Ilpu temnepatype 285 K HekoTopas peaxuus 3akaHduBaercsa 3a 3 uaca, a npu 305 K 3a 20 mun. TemnepaTypHslii
KOX(QHUIHNEHT CKOPOCTH PEaKINH PaBEeH

10. Ecin KOHCTaHTa CKOpPOCTH PEAKIIMU TIEPBOTO nopsuIKa 2030 = 305 mpu 0° C pasna 1,41:10% ¢
1,27-10% ¢’%, To TemmepaTypHblii KO3(Q(UIKEHT CKOPOCTH PEAKIIUU PABEH .

11. PacTBOp BelecTBa-HEdJEKTPOIUTA 3aKUMaeT npu Temmepatype(yoOpats) Ha 15,36° BbIme, yeM YHCTBIA OEH301
(Ka(6enzoma)= 2,57). Ecau 550 r BemecTBa pacTBOPUTH B OAHOM KWJIOTpamMMe O€H3051a, TO TOHMKEHHUE TEeMIIEpaTypbl
kpuctamusanuu pactsopa (Kk(6enzona) = 5,70), coctaBuT °.

1 a npu 20° C pasHa
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

12. OcMoTHYeckoe aBlIeHHE pacTBopa, B 1 1 kotoporo comepkutcs 25 T rimoko3sl (CsH120s) mpu 25 °C, paBHO kl]1a.
13. N3otoHmyeckuid KOX(PPHUIMEHT HHUTpaTa KajdHsd, KaXyIIascs CTEIeHb IMCCOIMAINN KOTOPOTO B BOJHOM pPacTBOpE
coctasisteT 50%, paBeH .

14. Ecnu creniens auccormarun 0,2 M mypaspuno# kucinoTsl (HCOOH) pasnHa 0,03, To KOHCTaHTa TUCCOIMALINN paBHA

15. Kucayto cpeny UMEIOT BOJHBIE PACTBOPHI COJEit
1) NazSiOs 2) FeCl; 3) ZnSO, 4) NaxSO4
16. Cynbdun vatpus (NazS) B BOZHOM pacTBOpe
1) rugponu3syercs Mo KaTHOHY
2) TUAPONIN3YETCS TI0 aHUOHY
3) TuIpONU3yeTCs MO KAaTHOHY U aHUOHY
4) He TuApONU3yeTCS
17. DJIC MeaHO-KaAMHUEBOro ralbBaHuyeckoro snementa (¢°Cd?*/Cd=-0,41 B, °Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX
YCIIOBHSIX paBHA B.
18. Ha aHoze npu KOPpO3HUM OLIMHKOBAHHOTO JKeJIe3a MPOTEKAET IIPOIIECcC
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3)2H" +2e=H;
4) 2H,0 + 2e = H; + 20H"
19. Ecnu npoBoauts 3ekTpoiiu3 pactBopa CoSO4 B Teuenue 10 1 npu cuse Toka 20 A (1 = 80%), To Macca BemecTsa,
00pazyromierocst Ha KaToie COCTaBUT r.
20. Ha xarozie npH 3JIeKTpOJIM3€e BOAHOTO PacTBOpA XJIOPHAA [IMHKA C IIMHKOBBIM aHOJIOM IIPOTEKAIOT MPOILIECCH
1) Zn—2e = Zn?*
2) Zn** +2e =2Zn
3) 2H0 —4e = O, + 4H*
4) 2CI-—2e =Cl;

5. MeToaunuecKkue YKa3aHus 110 Impoueaype ouCcHuBaHuA

OneHo4yHbIe MEPONIPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AMMbIe METOANYECKHE YKAZAHUS

1.

IInceMenHas mpoBEpOYHAs
paboTa Ha MPaKTHYECKOM
3aHATUU

[IpakTrueckoe 3aHATHE 3aKaHYMBAETCS TUCHbMEHHOW MTPOBEPOYHON pabOTOM, KOTOpast BKIIOUAET B ce0s 5
3aJlaHu#, COCTABJIICHHBIX MIPEMoAaBaTeieM 1o TeMe MpakTudeckoro 3ausaTus. Ha pabory orBoautcs 30
MUHYT, 3aT€M CTYJICHTHI CAAI0T CBOM paboThl. Kaxkmoe 3amanue onenuBaercs B 1,2 6amna, Takum o06pazom,
3a JaHHOE OIICHOYHOE MEPOTPUATHE CTYACHT MOXKET MOIYUUTh A0 6 OaimoB. [IJis MOATOTOBKH K
MPAKTUYECKOMY 3aHSTHIO CTYJIEHTY HEOOXOIUMO MTPopadoTaTh JEKIIMOHHBIA MaTepHall, MaTepHa
y4eOHUKOB M/MITN Y4e€OHBIX TOCOOUH.

Kputepun oneHuBaHNs OJHOTO 3aJaAHHUS:




OueHno4yHble MEPONPUATHS

Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

e 3ajaHne BBITOJHEHO MOJTHOCTHIO BepHO — 1,2 Gaiia.
¢ 3amanue Boinoaneno yactnaao 0 — 1,0 Gamna.

3ammura U3

N3 crynenta conepxut 20 3anau u ynpaxknenuit uz 10114, nepedeHb KOTOPhIX HAXOAUTCS B BapUaHTE
N3 xaxnoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE Pa3A€iIbl IPOrPaMMBbI IACLHUIUIMHBIL.

[IpenogaBaTens oOecnieunBaeT CBOEBPEMEHHOE MOIYYEHHUE CTyieHTaMu BapuanToB /13, a Takxe
IIPEJOCTABIIAET JEKTPOHHYIO CChUIKY Ha COOPHUK 3ajjayu M yIpaKHEHUH.

W13 BHIMOTHSIOTCS B OTJACIBHON TETPaau, MPH 0POPMIICHHH KaXKI0TO 3a1aHUsl 0053aTeIbHO YKa3bIBACTCS
€ro HOMep, PUBOANUTCS TIOJHOCTBIO TEKCT YCIOBUS KaXI0r0 3aaHus. Pelenne kaxx10oro 3aaHus JOJKHO
OBITH MOJIPOOHBIM, C BKIIOUEHUEM MTPOMEKYTOUHBIX PAcUETOB, PACCYKACHUH, MOSICHEHUH, C YKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, IPABUI U (POPMYIT; Y MOITYYaEMbIX B KOXKAOM JIEHCTBUM YMCICHHBIX BEJIMYUH
yKa3bIBaeTCs eIMHULIA u3MepeHus (pasmepHocTs). /I3 mpoBepsieT npenogaBaTelib, BEAYLIIUI
na0opaTopHble 3aHATUSA. B TeueHue Heaenu CTyIeHT JODKEH PeIlIuTh He MeHee 2-X 3a/1a4.

Cymmapsnsiii peiitunr 3a /13 cocrasnser 10 6amios.

Kpurtepun onieHKH 0HOTO 32 TaHUSI:

e 3aganue 0OpMIICHO B COOTBETCTBUU C TpeOOBaHUSAMU U ciaHO BoBpeMs — 0,5 Oarnna.
e 3aganue 0OPMIICHO B COOTBETCTBUU C TPEOOBAHUSAMH, HO C1aHO He BoBpems — 0,2 6ara.

Ecmm 3aaHUC BBIMTOJHCHO C 3aMCYaHUAMM, TO CTYACHT UCHIPABIIACT OIUOKHU U cacT 3aJaHHUC BHOBB.
bannel 3a HCIIPABJICHUS HC CHUKAKOTCA.

3amuTa oT4era no
nabopaTopHoii pabote

B nauane nmaGopatopHoii paboThI CTYIEHT MOTYYaeT JAOMYCK K paboTe, JIsl 4YeTo OH MPEA0CTaBIIsAET
MIPEIOo/IaBaTeN0 KOHCIIEKT JIAOOpaTOpHON pabOThl, B KOTOPOM KPaTKO U3JI0KEHBI TEOPETUUECKHE OCHOBBI,
copMynHupoBaHa 1eb paboThl, MPUCYTCTBYET IKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH U TaOJUIIBI
HKCHEPUMEHTAIbHBIX JaHHBIX (IIpU HeoOxoaumocTH). I1o okoHuaHuu 1abopaTOpHOI pabOTHI CTYIEHT
CAacT OTUYCT, B KOTOPOM IIPUBCIACHBI YPABHCHUSA peaxunﬁ, OITUCAaHbI Ha6J'IIOI[eHI/I5I, IMPUBCACHBI paCYCThI,
ClIelaH MPOMEKYTOUHBIN BBIBOJ 10 KaXKAOMY OIIBITY, CieflaH OOl BBIBOJ 1O JIaOopaTopHOii padore.
CyMMapHBIi peHTHHT 3a J1abopaTopHyO paboTy cocTaBisieT 3 Oaa.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTA K JlaDopaTopHoii padore:

e Iloaroroska k mabopaTopHoit pabote — 1 6as.
e Oryer no sabopaTopHoii pabore — 1 Oa.
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Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

e 3amuTta naboparopHoii pabotel — 1 Gast.

TectupoBaHue — HE3aBUCUMBII
koHTposb LTOKO

Py6exxnoe tectupoBanme (PT) mpoBomuTcs B KOMIBIOTEpHOH (opMe B on-line pexxume BO Bpems
KOH(epeHII-HeAeT! B CEPEMHE U KOHIIE TEKYILEro CEMECTpa COTJIaCHO PACIHCaHUIO.

[IpopomxurensHOCTh TecTHpoBaHUS — 90 MuHyT 6e3 nepepriBa. OTCYET BpeMEHU HAUYMHAETCS C MOMEHTa
BxoJa cTyaeHTa B Tect. MHCTpyKTax, MPEeAMIECTBYIOIMNUNA TECTHPOBAHUIO, HE BXOJUT B YKa3aHHOE BPEMs.
CTyneHT MOKeT 3aKOHUYUTD BhITIOJHEHHE TecTa 10 ucTedeHHs OTBEAEHHOIO BPEMEHH.

PT nameneHo Ha He3aBUCUMYIO OOBEKTHBHYIO OIIEHKY 3HAaHWW, YMEHHMH W BIIAJICHUN, IOTYYEHHBIX
CTYJCHTAMH 32 ONPEICIICHHBIN MPOMEKYTOK OOYICHHUS.

Kaxxnpiii BapuaHT OujeTa MOJENIUPYETCS KOMIBIOTEPOM IO 33JlaHHBIM pa3zeliaM XUMHUU U COJACPKHUT 15
3ananuii. CTyIeHTBI BHOCSAT OTBETHI B KOMITBIOTEP, HO BCE PEIICHHUSI M MIOSICHEHUS TPOBOST HAa Oymare. [1o
OKOHYaHUM TECTUPOBAHUS MPEIOAaBATEII0 BBIIACTCS MaTpHIla OTBETOB U CYMMAapHBI PEHTHHT 3a TeCT.
OO6cy>xnenue pe3ysbTaTOB TECTUPOBAHUS ITPOBOIUTCS HA KOHCYJIbTAIUH.

Kpurtepun onieHKH 0THOTO 3aIaHUSI:

® 32 KaXJ10€ IIPABUIIHLHO BBIITOJHEHHOE 3a/laHiE BbICTABIsIeTCsl 1 TECTOBBIN Oa;

® 32 HENMPaBWJIBHO BBINOJIHEHHOE HJIM HEBBINOJIHEHHOE 3a/1aHue BbIcTaBisieTcs () 6aios;

e I 33JaHUN ¢ BHIOOPOM HECKOJIBKHX IPaBWIBHBIX OTBETOB, 33JaHM Ha COOTBETCTBUE HU
YCTaHOBJIEHHUE TIOCIEA0BATENBHOCTH IPEYyCMOTPEHO YaCTUYHOE OLICHUBAHUE.

MaxkcumanbHbIH cyMMapHBIi TecToBbIHM 6ai 3a kaxaoe PT coctasnser 15 6annos.

3a 2 Hepenu 110 PT cTyneHTHl MOTYT O3HAKOMMTCS C JJEMOHCTPAIlMOHHBIM BapUaHTOM OMIIeTa, KOTOPBIH
pacrionaraercst Ha caifre http://exam.tpu.ru B pazaene «MeponpusTUsS», U MOKET ObITh BBIITOJHEH KaXXIbIM
CTYJIEHTOM HEOTPAaHUYEHHOE YUCIIO Pa3.

Lna cmyoenmos, ne npowedwiux PT 6 nepuoo nposedenus mecmuposanus no y8axiCumenbHol npuiune,
npeoycCMompena G03MOICHOCHb MECMUPOBAHUs 8 PE3EPEHbIIL OeHb, KOMOPbI HA3HAYAEmCsl Cpas3y nocie
KOHGepeHy-Hedeu.

IIpu pezynomame pybescno2o mecmupoganusi 6 0anN08 u MeHee, 00YUAIOUWUMC NPEOOCMABNAEMCA 8
nepuoo mexyuel NPOMeNCymouHol ammecmayuu 603MOHCHOCMb noemopHo npoumu PT é pezepsnviii Oenv,
coenacosanuwlli ¢ bropo pacnucanuu TITY.

DK3aMeH

Ok3ameH npoBoauT LJOKO B koMIploTepHO# hopMe BO BpeMsl CECCHU COTJIACHO PACHHMCAHUIO.
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Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

[lepen TecTupoBaHue CTYIEHT IPOXOIUT HHCTPpYKTaX. [IpogomkuTensHoCTh TecTupoBanus — 180 MunyT 6e3
nepepbiBa. OTCUET BpEMEHU HAYMHAETCSl ¢ MOMEHTa BXoJa cTyneHTa B «Tect». CTyIeHT MOXKET 3aKOHYUTh
BBITIIOJTHEHUE TECTA /10 UCTEUEHUS OTBEEHHOIO BPEMEHH.

DKk3aMeH B TecTOBOM (opme HampaBieH Ha HE3aBUCHMYI0 OOBEKTHBHYIO OIICHKY 3HAHUM, YMEHUU U
BJIQJICHUH, TOJTYYEHHBIX CTYICHTAMU 32 OINPEICIIEHHBINA MPOMEXYTOK 00ydeHusI.

Kaxxaplii BapuaHT Omiiera MOJEIUPYETCS KOMIBIOTEPOM IO 3a/laHHBIM pasjeiaM XUMHH U coaepxut 20
3aganuid. CTyIEHTBI BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS U MOSCHEHUS 3allUCHIBAIOT HA Oymare.
[1o oxOHYaHUM TECTUPOBAHMS NPEMOIABATEIIO BbIIACTCA MaTPULIA OTBETOB U CYMMAPHBIN PEUTHHT 3a TECT.
Banner 3a axsamen 6y0ym 3acuumanvl no pe3yiabTaTaM yCTHOTO coOecemoBaHMs. YCTHOE coOece0oBaHne
BKJIIOYAET TEOPETHYECKUE BOIPOCHI, TMOSCHEHUS K PELIEHHbIM 3aJadaM, 3alldCaHHbIM BO BpeMs
TECTUPOBaHUs (Ha JincTax) 1o Tecty. CTyIeHT TOTOBUTCS B TEUEHUU HECKOJIBKUX MUHYT U Jajiee OTBEYaeT
Ha BOITPOCHI, CONPOBOXK/1ast CBOM OTBET NosicHeHusiMU. Bpemst orBeta 10 MUHyT.

Kpurepun onieHk# 0JHOr0 3a1aHus:

® 32 Ka)/10€ IPAaBIJIBHO BBITIOJIHEHHOE 33/1aHUE BBICTABISAECTCS | TECTOBBIN Oasu;
® 32 HEMPaBWJIGHO BHIMIOJIHEHHOE MJIM HEBHIIOJIHEHHOE 33/1aHue BhICTaBIsieTcs O 0aiios;
® JJIA 3a)1aH1/11‘71 C BI)I60pOM HCCKOJIBKHMX IIpaBUJIBHBIX OTBETOB, 3a)IaHI/H71 Ha COOTBETCTBHUC U
YCTaHOBJICHHE MOCIEI0BATENBHOCTH PEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.
MaxkcruMainbHbIH CyMMapHBIN 0aiii 3a 3k3aMeH cocTtanisieT 20 6aios.
3a 2 Henenu 10 3K3aMEHa CTYJEHThl MOT'YT O3HAKOMHUTBCS C JIEMOHCTPALlMOHHBIM BapHaHTOM Ouiera,
KOTOpBIN pacrosiaraercs Ha caite http://exam.tpu.ru B paznene «MeponpusiTus», 1 MOKET ObITh BBIIIOJHEH
KaX/IbIM CTYJICHTOM HEOTPAaHUYEHHOE YHCIIO Pa3.
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