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1. Poub aucuuminHbl «XuMus 2» B (POPMHPOBAHNH KOMIIETEHIHI BHITYCKHUKA:

NHaukaTopsl 10CTHKEHUS] KOMIIeTeH M

COCTaB.]IﬂlOIIII/Ie pe3yJbTaTOB OCBOCHUA (uecxpmnopl,l KOMIIeTeHIII/II/I)

Kon xomnerenumu HanmenoBanue I T I O T
ROMUCTCHITHH Koa muaukaTopa MHIMKATOpPA Kon s
JAOCTHKEHUSI
Brnaneer onbITOM NIPUMEHEHNS 3aKOHOB €CTECTBEHHBIX HAYK H
YK(Y)-1.1B1 MaTeMaTHIECKUX METOAOB M MOJICIICH ISl peIieHus 3a1a4
TEOPETHUYECKOTO U NMPHUKIATHOTO XapaKkTepa
AHanuzupyer 3aaauy,
NYK(V)-1.1 BbLIEISIA e Oa3oBble VK(V)-1.1¥1 YMeeT permarh 3a/1a4i TEOPETUIECKOTO U MPHUKIATHOTO
Crocoben COCTaBIIAIONIHE XapakTepa
?[2;1:12 CIBIATY VK(Y)-1.131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MaTEMaTHIECKHE METOIbI
KpUTHYeCKHiT TEOPETUYECKOT0 XapakTepa
HaJIM3 U CHHT!

VK(Y)-1 I?IH?;O;Ma:I/II/I, * OcymiecTBiIsIeT MOUCK, Brnaneer penpoyKTHBHBIME METOJaMH IO3HABATEIHHOM
TIPUMEHSTH BBIICIACT U YK(Y)-1.2B1 | nestenbHOCTH M MBICIIUTEIBHBIMH ONEPASIMU ISl PEIICHUS
CHCTEMHBIH MOIXO pamxHupyeT 337124 €CTECTBEHHOHAYYHbIX JTUCIUTIINH
JUIs. peIIeHUS MH(pOpMAIHIO Ha v 500
e R PR
3a7au 0JX0/Ia X METO/I0B YK(Y)-1.2V1 p AXONa 1

I03HAHHUS IS MBICJIUTEIIEHBIMH ONIEPALMsIMH aHAJIM3a, CHHTE3a, CPABHEHHUS
pelieHnst 3a1aq 110 OLCHKH
pa3IUYHBIM THIIAM 3HaeT penpoyKTHBHBIE METOBI TO3HABATEIHHOM
3aIpoCcoB VK(Y)-1.231 | neATenpHOCTH, MPU3HAKH CHCTEMHOTO TIOJX0/(a M CUCTEMHOTO
aHaIm3a
Criocoben Brnaneer onbITOM IIIAaHUPOBAHUS U MIPOBEICHUST XUMUYECKUX
TIPUMEHATE OTTK(Y)-3 4B2 uccie0BaHKi B 00JIaCTH TEPMOMHAMUKY, KHHETHKH,
COOTBETCTBYIOIINI NEKTPOXUMHUH, XMMUHU PaCTBOPOB, aHAIN3a 1 0000IIeHUS
¢busmKo- OKCIIEPUMEHTAJIbHBIX JAHHBIX, BBISIBICHHSI 3AKOHOMEPHOCTEH
MaTeMaTHIeCKHH JemoHcTpupyeT MPOTEKaHMs! XUMHUYECKHUX IPOIECCOB
armapar, METOMbI HNOHUMaHHE YMeeT onpenensTh TepMOIMHAMIYECKAE U KHHETHIECKHE
OIIK(Y)-3 aHaIM3a U TLOTIK(Y)-3.4 XUMHUYECKUX OTTK(Y)-3.4Y2 napaMeTpbl XMMHYECKUX TPOIECCOB, IPOBOUTE PacyeThl
MO/IETIMPOBaHMS, IPOLECCOB U KOJINYECTBEHHBIX XapaKTEPUCTUK PACTBOPOB HEAICKTPOIUTOB U
TEOPETUYECKOTO 1 MPUMEHSIET OCHOBHBIC JICKTPOJIUTOB, BEISIBIISITH 3aKOHOMEPHOCTH NPOTEKAHUS
9KCIIEPUMEHTAILHO 3aKOHBI XUMHHA XUMHYECKHX PeaKmi

T'O HCCIIEIOBAHUS
IIPU PELICHUH
npodeccruoHaTbLHbI
X 3a1a4

OIIK(Y)-3.432

3HaeT OCHOBHBIE MOHSATHUS ¥ 3aKOHBI XUMUYECKOM
TEPMOJIMHAMUKY, KHHETHKH, dJICKTPOXUMHH 1 TIPOIECCOB,
MPOTEKAIONIUX B PaCTBOpax




2. Ilokazareau u METOAbI OICHUBAHUSA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE Koa unaukaropa HaumenoBaHue pasaena MeToabl OLlEeHHBAHMS
Kon HaumenoBanue JOCTHKEHUS JHCHUILIHHBI (O eHOYHBbIEC MEPONPHUATHS)
KOHTpOJIP[pyeMOﬁ
KOMIEeTeHUHH (MM ee
YaCTH)
PI1 | IlpumeHsTh 3HaHUSI OCHOBHBIX NMOHATUN, TECOPUN U 1. 3akoHOoMepHOCTH [TuceMenHas mpoBepovHas
3aKOHOB XUMHUYECKOW TEPMOJMHAMUKHU U KUHETUKH, UYK(Y)-1.1 XUMHYECKUX PeaKIui paboTa Ha MPaKTUYECKOM
YYEHUS O PACTBOPAX U IEKTPOXUMUYECKUX N.YK(Y)-1.2 2. DNEKTPOXUMHUYCCKHE 3aHSATHU.
cUCTeMax JJisd ONHUCAaHUs XUMHUYECKUX MPOIECCOB. N.OIIK(Y)-3.4. MPOIECCHI 3amura NUJ13.
3. Xumus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [{OKO
P12 | BeimonHATh pacu€Thl TEPMOJMHAMUYECKUX (YHKIIUH 1. 3akoHOMepHOCTH [IncemenHnas npoBepodHas
U KMHETUYECKUX MapaMeTPOB XMMUUYECKUX PEaKIUid, UYK(Y)-1.1 XUMHYECKUX PeaKIui paboTa Ha MPaKTHUYECKOM
CBOICTB pacTBOpPOB u XapaKTEPUCTUK N.YK(Y)-1.2 2. DNEKTPOXUMHUYCCKHE 3aHSATHU.
3IIEKTPOXUMHUYECKUX CHCTEM. H.OIIK(Y)-3.4. MPOLECCHI 3amura UJI3.
3. Xumus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO
P 3 | Mcronb30BaTh METO/IbI IIJITAaHUPOBAHUS U IIPOBEACHUS 1. 3akoHOomMepHOCTH 3ammTa oT4eTa 1Mo
XAMHUYECKOTO JKCIEPUMEHTA ISl yCTAHOBJIECHUS XUMHYECKUX PEaKIi nabopatopHoit padorte.
3aKOHOMEPHOCTEMN MPOTEKAHUS XHUMHYCCKHX H.OTIK(Y)-34. 2. DNEKTPOXUMHUYCCKHE
MPOIIECCOB, OMPEJEICHUd WX KAauyeCTBEHHBIX U IIPOLECCHI
KOJINYECTBEHHBIX XapaKTEPUCTHUK 3. Xumus pacTBOPOB

3. IlIxana oueHnBAHUA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUsS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AaKTOM —
«CucreMa OIICHUBAHUS Pe3y/IbTaTOB 00ydeHHs: B TOMCKOM MOJMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OlleHUBaHMsA)» (B JICHCTBYIOMICH PEIaKIlnm ).
Hcnonb3yercst OanibHO-pEeHTHHIOBas CHCTEMa OLIGHHMBAaHUS pe3ynbTaToB oOyueHMs. VToroBas oleHKa (TpaAMLMOHHAS M JIMTEpHas) MO BHUIAM
yueOHoOM pnestenbHOCTH (mM3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTUpOBaHME, NPAKTHKH) ONpPENENsIeTcs CyMMON OauioB IO
pe3yJbpTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTaluu (MTOroBas peuTHHroBast olieHka - MakcuMyM 100 GanioB).

PacnpeﬂeneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX Oa/oB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOLIHOI\/'I aTTeCTalnun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.



PGKOMGHI[yeMaSI mKajla Jjsd OTACIIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHON OLlEHKe

Onpeueneﬂue OLCHKH

90%+100% «OTIMIHO» Ot1ianyHOE TOHMMAaHKE NIPEIMETa, BCECTOPOHHHIE 3HAHNUS, OTIIMYHBIE YMEHUSI M BIIAICHHE OIIBITOM IIPAKTHYECKOH IeATeIbHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJTHOE TIOHUMAaHHUE MIPEMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTHIECKON NeSTeTHLHOCTH, HEOOXOJMMEBIE Pe3yIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OLEHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIOB

55% - 69% «Y 1OBIL» [Tpuemnemoe noHUMaHUE MTPEAMETA, YAOBIETBOPUTEIIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOXOAUMBIE PE3YIIbTAThI

00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLCHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0alioB

0% - 54%

«Heynosiu.»

Pe3yJ'H)TaTLI O6y‘{eHI/IH HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/IﬂM

[IIxana s OLICHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJTHEHUS JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpenecnue ouenkn

90%+100% 18 +20 «OTIUIHO» OTyIn4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHMSA, OTIIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTHYECKOH e TeTbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00y4eHHs ChOPMUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM 0aJuIOB, OJIM3KMM K MAKCHMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaJlIIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHUE MIPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHNS, YMEHHS U OTBIT IPAaKTHIECKON NEATEIbHOCTH, HEOOXOJMMBbIE
[pE3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAILHBIM KOJMYECTBOM OaIIoB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeuyeHb THUNOBBIX 3aaHU

OueHoYHbIEe MEPONIPUATHS

HpI/IMepI)I THIIOBBIX KOHTPOJBbHBIX 3a[[aHHﬁ

1, IlnceMeHHas mpoBepoYHas
paboTa Ha MPaKTUYECKOM
3aHATUHU

3ajaHus:

Samanue 1.

Ecnu macTMHKY M3 YMCTOTO IMHKA OMYCTUTh B Pa30aBICHHYIO KHMCIIOTY, TO HadyaBIlEecs BBIJEIECHHE BOJIOPOJA
BCKOpe ToYTH mpekpamaercs. OaHaKo, NMPU MPUKOCHOBEHWM K IIMHKY METHOW Majo4YKoM M3 TmocienHeil
HaunHaeTcsi OypHoe BblAeIeHUe Bojopoa. Jalte 00bsICHEHHE TPOUCXOASIIEMY .

3amanue 2. DneKkTpoiau3 BogHOTO pacTtBopa xiopuaa Hukens (lI) B amexTponmsepe ¢ HHEPTHBIM aHOAOM
MIPOBOAMIN 5 4 mipH cuite Toka 20 A, BBIXOJ 11O TOKY cocTaBml 95%. 3anumuTe cxemy anekTpoiusa. Onpenenure:
KOJIMYECTBO U3pacxoaoBanHoro >ekTpuaectsa (Kit); Maccy BemiecTa, BoieMBLIETOCs HAa KaToze (T).

3ananue 3.

Hamumure ypaBHEHMsI 3JEKTPOXMMMUYECKONW KOPpO3MHM XpoMa ¢ KHUCIOpofgHoW nenossipuszanmeii. Kakos




OueHo4YHbIEe MEPONIPUATHS

[IpuMepbl THNOBBIX KOHTPOJILHBIX 3aaHMIi

KOHEUHBI! MPOAYKT OKUCIIeHHs XpoMa? Hanuimure ypaBHEHUsI BceX MPOUCXOASIINX mporeccoB. Crenaiite BHIBO
BO3MOXKHOCTH KOPPO3HOHHOTO Tiporiecca? OTBET 000CHYHTE.

3ammra oT4eTa Mo J1adopaTopHOi
pabore.

Bompocsr:

1. Peakmus: A(t) + 2B(1) = 2C(1) sBisiercs mpoctoii. Kakoii rpaduk oTpaskaeT 3aBUCUMOCTh CKOPOCTH 3TOM
peaxuy OT KOHIEHTpaluK BemecTBa A 1 BemectBa B? O0bsicuute cBoit BeIOOp. Hanuimmre kuHeTHueckoe
ypaBHEHHUE 3TOH peakiyu. Yemy paBeH 00U MOPSAOK peakiuu?

N L, v V]
C C C

1) 2) 3) 4)

2. Kakas sHeprust Ha3pIBaeTcs 3Heprueil aktuBauuu? Kak oHa BAMSET HA CKOPOCTh XUMUYECKON peaKivu?
3aBUCHUT J1 OHA OT TemIepaTypbl? Kakoif BHIBOJ MOXKHO ClIeJaTh O XUMHYECKOM peakluy, PacCUnTaB JJid Hee
SHEPTUIO aKTUBALIUU?

3. Kakum 00pa3oM yCcTpOHCTBO TEPMOCTATA, UCIIONB3YEMOT0 B 1a00paTOpHOH padoTe, BIUAET HA BEIHUNHY
MOrp€IIHOCTU B paCyY€TC SHCPIrun aKTI/IBaHI/II/I?

KontposbHbIe BOpocs! pa3MeleHsl B yueOHoM nocoouu: JIabopaTopHbIil MPakTUKYM MO O0IIEH 1
HEOpraHuyeckoi xumun: yueonoe nmocodue / H. @. Crace, A. A. [Tnakuakus, E. M. Kussesa; HarponanbHbri
uccnenoBarenbckuid Tomckuii monmmtexHuueckunii yausepeutet (TITY). — 3-e u3zz., nepepad. u gon. —Tomck:
Uzn-o TITV, 2013. —URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2020). —
Pexxum nocryna: u3 kopnopatuBHOM ceTd TITY .- TeKCT: 2JIEeKTPOHHBIN.

3amura N/13.

Bompocsr:

1. OObsacHuTe, MOYeMy KOHIIEHTPALMsl PEAareHTOB M KaTaju3aTop HE BIUSIOT Ha 3HAUYEHHE KOHCTAHTHI
paBHOBecusa? PaccuuTaiiTe paBHOBECHYIO KOHIIEHTpaIMio Bogopoaa B peakimu 2HI(T) <« H2(t) + 12(1), ecnnm
HavaJibHas KOHIIEHTPALUs 0o10BoA0poa coctasisiia 0,55 Moiib/j1, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anumuTe OCHOBHBIE CTaJMU PACTBOPEHUsS TBEPIBIX BEIIECTB, KAKUMH TEIUIOBBIMH dS(QdeKTamMu OHH
conpoBoxatorcs. [Tpu pacrBopennnu 10 r rugpokcuga Hatpus B 250 M1 BOJbl TeMIIEpaTypa MoBbICKIACh Ha 9,7
K. PaccuuTaiite sHTaNbINIO pacTBOPEHUS THAPOKCHIA HATPHWsS, MPUHUMAs YAEIbHYIO TETNIOEMKOCTh pacTBOpa
paBHOH y/enbHOM TeroeMKocTH Bojbl 4,18 JIx/(r-K).

3. Beruucnute Temneparypsl KpUCTAIM3aLKMU U KUIIEHUS pacTBOpa, cogepikariero 3,4 r xmopuna 6apus B 100 T
BOJBI, €CIIM Ka)XXyIllasl CTENEeHb KPUCTAJUIM3ALMHU COJIM B pacTBOpe cocTaBisieT 75 %.
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4. Kakue n3 mepedncieHHbIX XapaKTepUCTHK: TeMIIepaTypa, SHTPOITUS, Macca, IIIOTHOCTh, CBOOOHAS SHEPTHS,
BHYTPEHHSISI SHEPT U, TeIUIOTa SBISTIOTCS (QYHKIHUSIMU COCTOSHUS, a KaKhe — IMapaMeTpaMu COCTOSTHHSI CUCTEMBI.
Ha pucynke npecTaBiaeHbl SHEPTETUUSCKUE JUArPaMMBI IIPOLIECCOB OKUCICHUS YIIIEpOaa U a30Ta:

Es Ey
NO C+ 0,

E, —_— E,

| |

| i

AE| 90,37 kb AE| 3935 Kk
| |
YaNs + % Oy | | ;

Eq —_c 2 E; AL

Xon peakuun Xop peakuwm

Kaxoit u3 nporieccoB sSBISETCS IK30TEPMUIECKUM, a Kakoil — sHgorepmudeckuM? OTBeT nosicuute. Paccuuraiite
00BEMBI PEAareHTOB M MPOAYKTOB OHHAOTEPMHUYECKOTO TIpoIlecca, €Cd B pe3ylbTaTe ero IPOTeKaHUsI
nmorjaoTuiIock 125 xJIk Terma.

5. IlpuBeneHbl TrpauKd 3aBUCUMOCTEH KOHCTAHTHI PABHOBECHS OT TEMIIEPATyphl I SK30TEPMUYCCKUX U
SHJIOTEPMUYECKUX PEAKIUN:

K" BH <D AH >0

OOBsiICHHTE MOJTyYeHHbIE 32aBUCHMOCTH.
Koncranra paBuoBecus peakiuun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHBIE KOHIIEHTpAIHH
BosiopoJia u ammuaka pasHel 0,2 1 0,08 Monb/n. Beraucnure HauansHble KOHIICHTPAIMH a30Ta ¥ BOJIOPO/IA.

COopHUK 33124 U yIpaKHEHUH 1o o01eil xumun: yueoHoe nocodbue [Dnexrponnsiid pecype] / E. b. I'omymkosa
[u mp.]. — 2-e uzn., gon. u uchp.. — 1 komnbrorepHsiid ¢aitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢
JKpaHa. — Hoctyn u3 KOPIOPAaTUBHOM CeTu TITY. Cxema JIOCTyIa:
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https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4,

TectupoBaHue — HE3aBUCUMBIH
koHTposs [JOKO

[Ipumep Ounera:

1. PacTBOp BelecTBa-HEINCKTPOIIMTA 3aKUTIACT MPU TeMIepaType(yopaTs) Ha 15,36° BbIlIe, 4eM YHCThIH OCH30I
(Ka(6enszoma)= 2,57). Ecim 550 r BemecTBa pacTBOPUTHL B OJHOM KHJIOTpaMMe OCH30J1a, TO TOHIDKCHHE
TeMIepaTypsl Kpuctajumsanuu pacteopa (Kk(oenszoma) = 5,70), cocraBur _ °.

2. OcMOTHYECKOE JaBJICHUE pacTBopa, B 1 1 kotoporo coaepxkutcs 25 r riaoko3sl (CgH,06) mpu 25 °C, paBHO

klIa.

3. YcraHOBUTE COOTBETCTBUE
BemecTtBo CBOICTBO B BOJJHOM PacTBOpE
A) HNO, 1) cmaOpIit AMEKTPOITHT
b) CH;COOH 2) CHIIBHBIHA AIEKTPOITUT
B) KOH 3) HE3NEKTPOIUT
I') C;HsOH
) NaCl

4. KoHcTaHTa ARICCOIMANAN a30TUCTONW KUCIOTHI MTPH pa30aBIeHUH pacTBOpa
HNO, =H"+ NO,

1) yBenmuumBaeTcss  2) yMeHbIIaeTcs  3) HE U3MEHSAETCS
5. M3oroHmueckuii Kod((UIMEHT HUTpaTa Kajus, KaXyIIascs CTENeHb IUCCOLMUAIMH KOTOPOTO B BOJHOM
pactBope coctaBisieT 50%, paBeH
6. Eciu crenens aucconmaiiuu 0,2 M mypapbrnoi kuciiotel (HCOOH) paBna 0,03, TO KOHCTaHTa TUCCOIUAIIMH
paBHa
7. H,SO,4 B3anMoielicTByeT HEOOpaTUMO ¢

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonmmyecTBo MOHOB B KPaTKOM HOHHOM YpPaBHEHHH PEaKIIHU
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kucnyro cpeny UMEIOT BOAHBIE PACTBOPHI COJIEH

1) Na28i03 2) FeC|3 3) ZnS0O, 4) Na,SO,
10. Cynpdun vatpus (Na,S) B BOMHOM pacTBope
1) runponmu3yeTcs o KaTHOHY
2) THAPONU3YETCSI [0 AHUOHY
3) ruapomM3yeTcs 10 KaTHOHY ¥ aHUOHY
4) He THAPONIN3YETCS
11. YcranoBute nociuenoBaTeIbHOCTh 110 YBEITMUEHHIO BOCCTAHOBUTEIbHOM aKTUBHOCTH METAIJIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
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+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MexHO-KaIMHEBOTO TallbBaHHIECKOro s1ementa (°Cd*H/Cd= -0,41 B, ¢°Cu®*/Cu = +0,34 B) nipu
CTAaHJAPTHBIX YCIOBUAX PaBHA B.

13. Ha aHoze mpu KOppO3UH OLIMHKOBAHHOTO JKeJe3a MPOTEeKaeT Mporece

1) Fe - 2e = Fe**

2) Zn - 2e = Zn**

3) 2H" + 2e = H;,

4) 2H20 +2e= H, + 20H

14. Ecnu mpoBonuTh 3sektponu3 pactopa CoSO, B Teuenue 10 4 npu cuite Toka 20 A (n = 80%), To Macca
BEILIECTBA, 00pa3yIOIIerocs Ha KaToJie COCTaBUT T.

15. Ha xaTozie pu 31€KTpoJIi3e BOJHOTO pacTBOpa XJIOpHU/Ia IMHKA ¢ IMHKOBBIM aHOIOM IPOTEKAIOT ITPOIIECCHI
1) Zn-2e = Zn*

2) Zn** +2e=Zn

3) 2H,0 —4e = O, + 4H"

4) 2CI"-2e =Cl,

| DK3ameHn

buner 1.

1. BemectBo, HE 0Opa3yromeecs: U3 MPOCTHIX BEMIECTB

DAG® (NOy) = 51,1 x/{oic/mons 3))AG® (NHz) = -16,7 k/{orc/monw
2)AG® (NO,) = -82,4 klloc/mons 4))AG® (CHy) = -50 kllorc/mons

2. TepMOXMMHUYECKOE ypaBHEHUE PEAKIIMU UMEET BUJT

CHy + HoOq) = 3Hy) + CO
AH  kllwc/mone 74,9 241,80 1105
[Ipu nonmyuyennn 224 5 Bojgopoja (H.y.) HOTJIOTHTCS k/x ternotel. Omeem damv ¢ MOYHOCHIBIO OO
O0ecsamulx.
3. Onranbnus oOpa3oBaHHS NEeHTAPTOPHUAA MBIMIbSKA, BBHIUMCIEHHAs HAa OCHOBAHMM 3KCIIEPUMEHTAIBbHBIX
JTAHHBIX
ZAS(K) + 3F2(,—) = 2ASF3(,—); AHO1 =-1842 Kﬂ)K
ASFS(I-) = ASF_O,(,—) + Fz(,—); AHOQ =317 KI[)K
paBHa kJIx. Omseem 0ams ¢ MouHOCMbIO 00 UEN020 HUCA.
4. KputeprieM HaIpaBICHHOCTH IPOIecca B 3aKPHITOH TEPMOJAHMHAMUYECKON CUCTEME SIBIISIETCS U3MEHEHUE

1) sutamenust ~ 2)sHeprus ['ub6ca  3) sHTpOmIHS

5. BeipaxeHre KOHCTaHThHI PaBHOBECHS Il O0PaTUMON PEeaKIIH
MgCO3(K) HMgO(K)+ COZ(F) + S(K) HUMECT BU




OueHo4YHbIEe MEPONIPUATHS

[IpuMepbl THNOBBIX KOHTPOJILHBIX 3aaHMIi

g1 _ 3) [MgCO,]
< [co] K= [MgOg] [CO,]
2) K =[cO,] 4) 4 _[MgO ]-[CO,]
[MgCO, ]

6. Eciu B oOpatumoii peakiuu A+2B«—D paBHoBecHble koHLIeHTpaumu A; B u D paBHbI, cooTBeTcTBEHHO, 0,6;
1,2 u 2,16 MOJIB/7, TO KOHCTaHTa PABHOBECHUS paBHA
7. Cxopoctb npoctoil peakuun CoHyry + Hary = CoHer) IpH nmoBbIIEHNH JaBieHUs B 4 pasa yBEIMYUBAETCA B

8. Ecnu temmeparypHbiii K09()(OUIHMEHT CKOPOCTH peakiuu paBeH 4, TO MPH MOBBIIIEHUH TeMIlepaTypbl Ha 20
IPagycoB CKOPOCTh 3TOH peakLUnHy YBEIUUUTCS B .
9. Ilpu Ttemmnepatype 285 K HekoTopass peakuus 3akaHuuBaerca 3a 3 daca, a npu 305 K 3a 20 mun.
TemmnepaTypHblii K03)HUIMEHT CKOPOCTH PEaKIy PaBeH
10. Ecnu KOHCTaHTa CKOPOCTH PEaKLUU NEepBOro nopsaaka 203y = 302@ npu 0°C paBHa 1,41- 10%¢?, a npu 20°C
paBHa 1,27 103¢™, 10 TeMIepaTypHbIA KO3Q(PHUIMEHT CKOPOCTH PEaKIIUH paBEeH .
11. PactBOp BCHIGCTBa-HCZ-)JIeKTpOJ]I/ITa 3aKHIaeT npu Temreparype(yopars) Ha 15,36° BbIIe, YeM YUCTHIA OCH30I
(K»(6enzona)= 2,57). Ecim 550 r BemecTBa pacTBOPUTH B OJHOM KWJIOTpaMME OEH30Jla, TO TOHH)KECHHUE
TeMIepaTypsl Kpuctajummsanuu pactsopa (Kk(6enzomna) = 5,70), cocraBut °.
12. OcMoTH4ecKOe JaBjieHUE pacTBOpa, B 1 11 koToporo comepkutcs 25 r rmoko3sl (CsHi,06) mpu 25 °C, paBHO

klIa.
13. UzoroHnueckuii k03()(HUIMEHT HUTpaTa Kajus, KaXyllascs CTENeHb NUCCOLMALMH KOTOPOro B BOJHOM
pactBope coctaBisieT 50%, paBeH
14. Ecnu crenens aucconmaryu 0,2 M mypasbunoit kuciotsl (HCOOH) pasna 0,03, To KOHCTaHTa AMCCOIMALIUN
paBHa
15. Kucnyto cpelly UIMEIOT BOJIHBIE pacTBOPHI COJIEH

1) Na28i03 2) FeC|3 3) ZnSO4 4) Na2804

16. Cynsdun narpus (Na,S) B BOJHOM pacTBOpe
1) ruaponusyeTcs Mo KaTHOHY
2) THAPOIU3YETCSI [0 AHMOHY
3) ruapom3yeTcs 10 KATHOHY U aHUOHY
4) He TUaPOIIN3YeTCs
17. BJIC MeHO-KaJMHEBOT0 TallbBAHHYECKOro sneMenta (¢°Cd**/Cd= -0,41 B, ¢°Cu**/Cu = +0,34 B) npu
CTaHJAPTHBIX YCIOBHSX paBHA B.
18. Ha aHozie mpy KOppO3MH OIIMHKOBAHHOTO yKeJle3a MPOTEKAET MPOIECC




OueHo4YHbIEe MEPONIPUATHS

[IpuMepbl THNOBBIX KOHTPOJILHBIX 3aaHMIi

1) Fe - 2e = Fe**

2) Zn-2e =Zn*

3)2H" +2e = H,

4) 2H20 +2e= H, + 20H

19. Ecnm npoBoauTsh anektpoin3 pactBopa CoSO, B Teuenue 10 1 mpu cuie Toka 20 A (1 = 80%), To Macca
BEIIeCTBa, 00Pa3yIOIIErocst Ha KaTo/le COCTaBUT T.

20. Ha xaToze mpu 3JIeKTpOoJu3e BOJIHOTO PacTBOPa XJIOPUA IIUHKA C IIMHKOBBIM aHOJIOM IMPOTEKAIOT MPOIECCHI
1) Zn-2e = Zn**

2) Zn*" + 2e = Zn

3) 2H,0 — 4e = O, + 4H"

4) 2ClI" —2e =Cl,

5. MeToauueckue YKa3aHud 110 Inmpoueaype oucHuBaHust

OueHoYHbIEe MEPONIPUATHS

l'[poue)lypa NMPOBEACHHUSA OLNCHOYHOI'0 MEPONIPUATHA U HeOﬁXO)II/IMI)Ie METOAUYIECCKHUE YKAZAHUSA

1. | [lucemeHHast mpoBepoYHast
paboTa Ha IPaKTUIECKOM
3aHSATHN

[IpakTrdeckoe 3aHsATHE 3aKaHUYMUBACTCS TMCHMEHHOMW IPOBEPOYHOM PabOTON, KOTOpast BKIIOYAET B ce0s 5 3a1aHmid,
COCTaBJICHHBIX ITPENOIaBaTeNIeM 10 TeMe MpakTHIeckoro 3auaTusa. Ha paboty orBoautcs 30 MUHYT, 3aTeM CTYAEHTHI
caroT cBou paboThl. Kaxknoe 3ananue onenusaercs B 1,2 6amna, TakuM o0pa3oM, 3a JaHHOE OLIEHOYHOE
MEpOTPHATHE CTYCHT MOXKET MOIYUUTh J0 6 OamioB. J[jist MOArOTOBKY K MPAKTHYECKOMY 3aHATHIO CTYJICHTY
HE00X0IMMO TIPOpaboTaTh JIEKIIMOHHBIN MaTepra, MaTepruall y9eOHHKOB W/WITH yI4eOHBIX MTOCOOHIA.

Kpurtepun ouieHuBaHUsI OTHOTO 3aJaHUA:
e 3amaHue BHITIOIHEHO MMOJHOCTHIO BepHO — 1,2 Oara.
e 3ananue BeinonHeHo yactuyo 0 — 1,0 Oamna.

2. | 3ammra 13

W3 crynenra conepxut 20 3agad n ynpaxknenuit nu3 10114, nepedeHs KOTOpbIX HaxoAuTCs B Bapuante /13
KaXI0ro CTyZeHTa. TeMbl 0XBaThIBAIOT BCE pa3Aeibl MPOrpaMMbl AUCIUIUIHHEI.

[IpenogaBarens obecriednBaeT CBOEBpEMEHHOE TIOTyUYeHHE CTyAeHTaMu BapuanToB UJ13, a Takke

MPEJOCTABIISIET IIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 ¥ YIPa)KHEHHH.

W13 BBINONHAIOTCS B OTACIBHOM TETpaau, MpH 0POPMIIEHUH KaXI0ro 3aaHusi 00s3aTeNIbHO YKa3bIBACTCs €ro
HOMEP, IPUBOJUTCS TIOJTHOCTBIO TEKCT YCIOBHS KaXKI0T0 3a1aHus. Pelenne Kaxoro 3aanust JOHKHO OBITh
MOIPOOHBIM, C BKIFOUEHHEM IPOMEXKYTOUHBIX PAacU€TOB, PACCyXKACHHH, TIOSICHEHUH, C yKa3aHHEM HCIIOJIb30BaHHBIX
3aKOHOB, PaBHJI U (OPMYIT; y IOTYYaEMBIX B KaXKJIOM JACHCTBUU YUCIICHHBIX BEJINUYMH YKA3bIBACTCS CAMHULA
m3Mepennst (pazmMepHocTh). /I3 mpoBepsieT mpenoaBaTenb, BEIYIIHA JabopaTOpHBIC 3aHATH. B TedeHne Henenn




OueHo4YHbIEe MEPONIPUATHS

l'[pouezlypa NMPOBECACHUSA OLICHOYHOI'O MECPOIIPUATUA H HCOﬁXO}II/IMBIe METOAUYECCKUEC YKAZAHUSA

CTYJICHT JIOJDKEH PEIUTh He MeHee 2-X 3a/1a4.
Cymmapwsrii peirtuar 3a U3 cocramsier 10 6amios.

KpuTepun oneHKkn 01HOTO0 3aiaHNSA:

e 3aganmue opOpMIICHO B COOTBETCTBHHU C TPEOOBAHUAMHM U cAaHO BoBpeMs — 0,5 Gaa.
e 3amanue o)OPMIICHO B COOTBETCTBHUH C TPSOOBAHUSIMU, HO ClIaHO He BoBpeMs — 0,2 Gat

Ecau 3aJaHuC BBITIOJIHCHO C 3aMCYaHUAMU, TO CTYACHT UCIIPABIACT OIIIHOKH U CcAacT 3aaHC BHOBB. bamel 3a
HCIIPABJICHUA HC CHUIKAIOTCA.

3amuTa oTYeTa M0 JIAOOPATOPHOI
pabote

B nagazne nmabopaTtopHoif pabOTHI CTYIEHT IOJIydaeT JOIyCK K paboTe, /I Yero OH MPEIOCTaBIIsET IPEToJaBaTelio
KOHCHEKT JIAOOpaTOpHOH pabOThI, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETHIECKIE OCHOBBI, CHOPMYIIHPOBaHa LT
pa6OTBI, IMPUCYTCTBYCT SKCIICPUMCHTAJIbHAA 4YaCTh, pPUCYHKHU U Ta6JII/IHBI OKCIICPUMCHTAJIBHBIX JaHHBIX (HpI/I
HeoOxoaumocTH). [lo okoHuanwnm 1abopaTopHON PabOTHI CTY/ICHT CAAET OTYET, B KOTOPOM IIPHUBECHBI yPaBHEHHS
peaKIuii, ONrcaHbl HAOIIOJCHUS, IPUBECHBI PAaCUETHI, CACTaH MPOMEKYTOYHBIH BHIBOI IO KQKIAOMY OIIBITY, CIACTaH
oOIIMii BBEIBOJI TIO JTAOOPaTOPHOH padoTe.

CyMMapHBIii peHTHHT 3a 1a00paTOpHYIO paboTy cocTaBisieT 3 Oaa.

Kpurtepumn oueHKN KOHCIIEKTa-0T4eTa K J1a00paTopHOi padoTe:
e [loxroroBka k aboparopHoii padore — 1 6amra.

e Oruer no tabopaTopHoi padore — 1 Oaiia.
e 3amwuTa JaboparopHoi paboTel — 1 Ganna

TectupoBaHue — HE3aBUCUMBIH

koHTposs [JOKO

PyGexxnoe tectupoBanme (PT) npoBomuTcs B kKoMnbioTepHOU opme B on-line pexkxumMe BO BpeMsi KOH(epeHI-HeAeTH
B CEpEe/IMHE U KOHIIE TEKYIIEro CEMECTpa COTJIACHO PACIIUCAHUIO.

[ponomxurensHocTh TecTUpoBaHud — 90 MUHYT 0e3 mepepbiBa. OTCUET BpeMEHM HAYMHAETCS C MOMEHTa BXOja
cryaenTa B Tect. MHCTpyKTax, NpeAIeCTBYIONIMN TECTUPOBAHHUIO, HE BXOJIUT B yKazaHHOE BpeMs. CTyJIeHT MOXKET
3aKOHYMTH BbINosHEHHE TecTa 10 ucTeueHust OTBEAEHHOTO BPEMEHH.

PT naneneno Ha He3aBUCHMYIO OOBEKTHBHYIO OLICHKY 3HAHWH, YMEHHH W BIAJCHUH, MMOMYYCHHBIX CTYAECHTaMH 3a
OTIPEJICIICHHBIN MTPOMEKYTOK 00yUECHHSI.

Kaxnprii BapuanT Ousiera MOJETUPYETCsl KOMIBIOTEPOM IO 33JaHHBIM pa3liesilaM XUMHUH M COACPKUT 15 3amaHuid.
CTyneHTsl BHOCST OTBETHI B KOMIIBIOTEp, HO BCE pELICHUS M NOSCHEHUs MpoBoAsaT Ha Oymare. [lo oxoHuanun
TECTUPOBAHHS MPETOJABATENIO BBIIACTCS MaTpHIla OTBETOB W CyMMapHbI pedtuHr 3a Tect. OOCyxkIieHHe
pe3yIbTATOB TECTUPOBAHUS POBOJIUTCS HA KOHCYJIGTAIIHH.




OueHo4YHbIEe MEPONIPUATHS

IMpouexypa npoBeaeHusi OLEHOYHOT0 MePONIPUSATHS U HEOOXOAMMbIE METOANYECKUE YKAZAHUS

Kpurtepun oeHKH 0JHOTO 3a1aHUSI:

® 33 KaXJ0€ MPaBUIBHO BHIMOJHEHHOE 33JaHNE BBICTABIACTCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHIMOJHEHHOE MJIM HEBBIMOJHEHHOE 3a1aHKe BeicTaBisieTca () 6asos;

e IA 3aJaHUi ¢ BBIOOPOM HECKOJBKMX MPaBUIBHBIX OTBETOB, 33/laHUH HAa COOTBETCTBHE M YCTAHOBIICHHE
[IOCJIEZI0BATEILHOCTH IPETYCMOTPEHO YACTUYHOE OLIEHUBAHHUE.

MaxkcruManbHBIN CyMMapHBINA TECTOBBIN 0aint 3a kaxkaoe PT coctasmser 15 Gamos.

3a 2 wememu nmo PT cTymeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OWIIETa, KOTOPBIH
pacmonaraeTcs Ha caidte http://exam.tpu.ru B paznmene «MeponpHsThsS», U MOXKET OBITh BBITIONHEH KaXKIbIM
CTYAECHTOM HEOTPaHWUYEHHOE YHCIIO Pas.

Lna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi NO YBANICUMENbHOU Npudune,
npeodycMOmpena 603MOICHOCIb MeCMUPOBAHUL 8 Pe3ePEHbIIL OeHb, KOMOPbLU HAZHAYAeMCcsl Cpa3y nocie KOHgepeny-
Hedenu.

Ilpu pezynemame pybesicnoco mecmupoganus 6 6ANN08 u menee, 00YUAIOWUMCS NPeOOCMAaBNsaemcs: 6 nepuoo
meKyujel npomMesHcymouHol ammecmayuy 803MOHCHOCHb nosmopHo npotimu PT 6 pesepsnbiii Oenb, co2nacosanHulii
¢ bropo pacnucanuii TI1Y.

OK3aMeH

Ox3amed npooaut [IOKO B koMnbroTepHO# (hopMe BO BpEMS CECCHU COTIIACHO PACITHUCAHHUIO.

Ilepen TectupoBaHuE CTYAEGHT MPOXOAWT HMHCTpyKTax. I[IpomomxurensHocTh TecTupoBanus — 180 mMuHyT 063
nepepsiBa. OTCYET BpeMEHM HAYMHAETCS ¢ MOMEHTa BXoja cryieHTa B «Tect». CTyIneHT MOXET 3aKOHYUTH
BBIITOJIHEHHE TECTA JO UCTEUEHHs OTBEJEHHOTO BPEMEHH.

OKk3aMeH B TecTOBOH (hopMe HalpaBieH Ha HE3aBUCHMYIO OOBEKTHMBHYIO OLIEHKY 3HAHWH, YMEHHUH W BJaJCHHH,
MIOJIy4YE€HHBIX CTYI€HTaMH 3a OIPEAEIIEHHBIA IPOMEKYTOK O0yUEHUSI.

Kaxnpiii BapuaHT Oniieta MOJCTHPYETCS KOMITBIOTEPOM IO 3aJIaHHBIM pasjieniaM XUMHU U cojepxutr 20 3amanuil.
CTyneHThsl BHOCST OTBETHI B KOMIBIOTEP, HO BCE PELICHUS U IMOSICHEHHS 3amMchiBaloT Ha Oymare. Ilo okoHuanum
TECTHUPOBAHMSI MPEINOIaBaTEeNI0 BBIJAETCS MaTpUIla OTBETOB M CyMMapHBIA peHTHHT 3a TecT. bammbl 3a 3xsamen
oyoym 3acuumanvl no pe3ynbTaTaM YCTHOTO coOeceloBaHHs. YCTHOE coOeceOBaHHME BKIIOYAET TEOPETUUECKHE
BOIIPOCHI, TIOSICHEHUS K PELICHHBIM 3a/1a4aM, 3allMCAaHHBIM BO BpEMS TECTHPOBaHMA (Ha JMcTax) no tecty. CTyaeHT
TOTOBUTCS B TEUEHUH HECKOJIBKMX MUHYT M Jajie€ OTBEYAET Ha BOMPOCHI, CONPOBOXK/1asi CBOM OTBET MOSCHEHHSIMH.
Bpewms otBera 10 MuHYT.

KpuTepun oneHkn 01HOTO0 3aaHNUA:

L 3a KaXXJI0€ NPaBUJIbHO BBIIIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBIH 6ann,
L4 3a HCTIPAaBHUJIbHO BBINTOJIHCHHOC WJIM HEBBITTIOJIHCHHOC 3a/IaHUEC BLICTABJIACTCSA 0 6aJ'IJ'IOB;
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OueHo4YHbIEe MEPONIPUATHS

IMpouexypa npoBeaeHusi OLEHOYHOT0 MePONIPUSATHS U HEOOXOAMMbIE METOANYECKUE YKAZAHUS

e JUIA 33JaHUU C BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBUE U YCTAHOBIICHHE
MOCJIEIOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OTICHUBAHHE.
MaxkcruManbHBIN CyMMapHBINA 0allt 3a SK3aMeH coctaniser 20 6ayioB.
3a 2 Hexenu 10 9K3aMeHa CTYJEHTHI MOTYT O3HAKOMHTHCS C JIEMOHCTPAMOHHBIM BapUaHTOM OWIIeTa, KOTOPBIN
pacrioaraeTcsi Ha caite http:/exam.tpu.ru B pasmene «MepompuATHS», W MOXET OBITh BBITOTHEH KaXKIBIM
CTY/JICHTOM HEOTPaHUYECHHOE YHCIIO Pa3.
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