®OH/JT OLIEHOYHBIX CPEJCTB 11O JUCIUIIINHE
IIPUEM 2019 .
®OPMA OBYUEHUS ounas

Xumus 2

Hamnpasienue noaroTroBku/
CIEIHATBHOCTD

12.03.02 OnTroTexHuka

O6pa3oBarenbHas IporpaMma
(HanpaBJIeHHOCTH (IPOGhHIIB))

JIasepﬂaﬁ H CBE€TOBafd TEXHHUKA

Coenuanusaius

OnTHKO0-3/1eKTPOHHBIE MPUGOPHI H CHCTEMBbI

VpoBens 06pa3oBaHus

BhICIIIEE 0Opa3oBaHue - 6aKajgaBpuaT

Kype

1 | cemectp | 2

TpynoeMKoCTh B KpeauTax
(3a4ETHHIX CIUHHIIAX)

P 27
3aB.ka(.-pyKOBOAUTENb OT/ICICHHS U bty — [[Tamanun W1.B.
Pyxosoaurens OOII P ,.14‘\ Crenanos C.A.
IIpenogasareins K@h’@/\ Mauexuna K.J.

il 74

2020r.




1. PoJap AMCHMILIMHBI « XUMHSA 2» B

DOPMHUPOBAHUN KOMIIeTEeHI NIt BBIITYCKHUKA:

. CocTapasionye pe3yIbTaTOB 0CBOEHHS (eCKPHITOPLI
diteMenT . Kox HHauKaTopbl JOCTHKeHHs KOMIeTeHIHIi pesy " ( P P
o0pa3zoBaTeIbHOI KOMIeTeHIHii)
Cemectp KOMITeTeHIINI HanmeHoBaHHe KOMITETeHIINN
TPOrpaMMsbl (AMCHUILUIHHA, Kon HaumMeHOBaHHe HHAMKATOPA
Kon HaunmeHnoBanue
npakruka, FHA) HHIUKATOpa JIOCTH/KEHUS
Bmageer  ombiTOM  NIpUMEHEHHS  3aKOHOB
YK(V)- €CTECTBEHHBIX HayK U MAaTEMaTUYECKUX METOJI0B
1.1B1 U MoJiesielt U1l pellieHns 3a1a4 TEOPETHUECKOro 1
AHanmu3upyeT 3ajady, BBIAEISL ee NPHKNARHOTO XaPaKTepa
N.YK(Y)-1.1 py ¥, YK(V)- VYmeer pemiath 3aJaud  TEOPETHYECKOTO H
6a30BbIe COCTABILIIOLIIE
1.1V1 MPUKJIAJHOT O XapaKkTepa
VK(Y) 3HaeT  3aKOHBI ~ ©CTECTBEHHBIX  HAayK U
MaTeMaTH4YeCKUe  METOABl  TEOPETHYECKOro
Criocoben OCYIIECTBISITh 1.131
L XapakTepa
MOMCK, KPUTUUECKHH aHaln3 |
P, T R— Bnaneer PEeNpOLYKTUBHBIMU MeTofaMu
YK(V)-1 . ’ YK(Y)- TI03HABaTENbHOI JIeSITEeIbHOCTH u
l'lpl/lMeHﬂTb CUCTEMHBIU TIOAXO
1.2B1 MBICIIUTEIILHBIMUA ~ OMEPALUAMH ISl PEIICHHS
JUIsL pCI_LICHl/lﬂ ITOCTABJICHHBIX
3aJ1a4 eCTeCTBeHHOHay'—leIX JUACHHUIIINH
3a7a4 OcylIecTBIIsIET MOUCK, BBIAEIAET U
Ymeer 06001aTh
pamXHpyeT MH)OPMALIHIO Ha OCHOBE
yCBOeHHbIe 3HAHUS €CTECTBCHHBIX HayK
N.YK(V)-1.2 cUCTeMHOro mnoxaxoma u Mmeropos | YK(VY)-
KaTeropyusMi CHCTEMHOr0 aHain3a W IMOAXOAA H
MO3HAHUS JUIs pemieHus 3azad no | 1.2V1
MBICITUTENbHBIMH ONEpallisMK aHajIn3a, CHHTE3a,
Pa3IHYHBIM THIIaM 3alIpOCOB
CPaBHEHHMS U OLIEHKH
Xumus 2 2 VK(Y) 3HaeT penpoayKTHBHbIC METO/bI [I03HABATEIIBHOI
1231 JIEATeIbHOCTH, MIPH3HAKMA CHCTEMHOr0 MOAX0/a U
) CHCTEMHOI'0 aHaJIN3a
Brnaneer  meTomamu TEOPETHYECKOr0 U
OIIK(Y)- 9KCHEPUMEHTAILHOIO UCCIICAOBAHUSA XMMHY ECKUX
Cnocoben MIPHMEHS T 1.4B1 IPOLIECCOB U SBJICHHUM, aHANM3a U 0OPabOTKH
€CTECTBEHHOHAYYHbBIE u OKCIICPUMCHTAJIbHBIX JaHHBIX
00LICHH)KEHEPHBIE 3HAHUSA, VYmeer BBUIBIATH B3aHMOCBS3b MEXIY
METO/IbI MaTEMaTH4YECKOr 0 OIIK(Y)- CTPYKTYpOH, CBOWCTBAMM U  PEAKIMOHHOW
aHaIM3a W MOJCIMPOBAHUS B 1.4V1 CIIOCOOHOCTBIO XUMHYECKUX COCIMHEHHUH,
o Jlemoncrpupyer TIOHUMaHHe
HMH)XEHEPHOH nestensHocty, | M.OIK(Y)- IIPOBOJIMTh CTEXHOMETPUYECKUE PACYETHI
OIIK(Y)-1 . XMMHYECKHUX MTPOLIECCOB U MPUMEHSET
CBSI3aHHOI ¢ mpoekTupoBanuem | 1.4
OCHOBHBIC 3aKOHBI XUMHUH 3HaeT OCHOBHBIC IIOHATHS W 3aKOHBI XHMUH,
u KOHCTPYHPOBaHHEM,
9IIEKTPOHHOE CTPOCHUE ATOMOB H MOJIEKYJL;
TEXHOJOTHAMU  IIPOU3BOACTBA o
OCHOBBl ~ TEOPDHHM  XHMHYECKOH  CBS3H B
ONTOTEXHUKH, ONTHYECKHX H OIIK(Y)-
COCOMHGHMSAX PasHBIX THUIIOB, CTPOCHHE U
ONTHKO-3JIEKTPOHHBIX 1.431 o o
CBOWCTBA  KOOPIWHALMOHHBIX  COCAHMHEHHIA,
puOOPOB U KOMITJIEKCOB
CTPOGHHE BENIECTBA B  KOHICHCHPOBAHHOM

COCTOSIHUHN




2. Iloka3zaTeam u METOAbI OLICHUBAHUSA

ILnanupyembie pe3yabTaThl 00y4eHHsI 10 AUCHHILIHHE

Kon nnankaropa

HaumenoBanmue pa3nena

MeTO)ILl OIICHUBAHUSA

Kon HaunmenoBanune JIOCTH/KEHUS JMCIMILTHHBI (OLeHOYHbIE MEPOTIPUSITHS)
KOHTPOJIHPYeMOii
KOMIIeTeHIINH (HJIH ee
4aCTH)

P 1 | IIpuMeHsATh 3HAHUS OCHOBHBIX TIOHATUH, TCOPHIA U 1. 3akoHOMepHOCTH [TnceMenHast mpoBepovHast
3aKOHOB XUMUYECKOW TEPMOJIMHAMUKHU U KUHETHKH, XUMHYECKUX PEAKIIUI paboTa Ha MPaAKTUYECKOM
YYEHUS O pacTBOPAX U AJEKTPOXUMHUUECKUX Hﬂosgg(yy)) 111 4 2. DIEKTPOXUMHUYCCKUC 3aHATHH.
CUCTEMAax JIJIsl OTTUCAHUS XUMUYECKUX MPOIIECCOB. MIPOIIECCHI 3ammra UJI3.

3. XumM#us pacTBOPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJib [TOKO

P12 | BemonHATE pacy€Thl TEPMOIMHAMUYCCKUX (PYHKIIUH 1. 3akoHOMepHOCTH [IncemenHas mpoBepovHast
U KHHETUYECKUX MapaMeTpOB XUMUYECKUX PEaKIUH, YK(Y)-1.1 XUMHYECKUX PEAKINI paboTa Ha MPAKTUYECKOM
CBOICTB pacTBOpPOB u XapaKTePUCTHUK N.YK(V)-1.2 2. DIEKTPOXHUMHYICCKUC 3aHATHH.
ANEKTPOXUMHUYECKUX CUCTEM. N.OIIK(Y)- 1.4 IIPOLIECCHI 3ammra MJI3.

3. XuMusi pacTBOPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

P 3 | Mcnoab30BaTh METOIbI TUNIAHUPOBAHUS U TIPOBEICHUS 1. 3akoHomMepHOCTH 3amura oT4eTa 1no
XUMHUYECKOTO JKCIEPUMEHTa sl yCTAHOBIICHUS XUMHUYECKUX PEAKIUI nabopatopHoit padore.
3aKOHOMEPHOCTEN MIPOTEKaHUs XUMUYECKUX H.ONK(Y)- 1.4 2. DNEKTPOXUMHUYECKHE
MPOLIECCOB, OMNPEACNIEHNU WX KAaYeCTBEHHBIX W IIPOLIECCHI

KOJIMYCCTBCHHBIX XapaKTCPUCTHUK

3. XuMusi pacCTBOPOB

3. IIxkauga oueHUBAHUA

[Topsimox opraHu3aly OLIEHUBAHUS PE3yNbTAaTOB OOY4YEHHS B YHHUBEPCUTETE PEIrVIaMEHTUPYETCS OTICNIbHBIM JIOKaJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/ILTATOB 00ydeHHsT B TOMCKOM TOJMTEXHUYeCKOM yHHBepcuTere (CucteMa oleHUBaHuUsA)» (B JCHCTBYIOIIEH peIaKilum ).
Hcnonb3yetcs OampHO-peUTHHTOBAs CUCTEMA OLICHUBAHUS PE3yIbTaTOB 00yueHus. FiToropas oreHka (TpaJullMOHHAS U JIUTEPHAS) IO BUAAM y4eOHOU
nearenbHOCTH (n3yuenue aucuumiug, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, IPAKTUKHN) ONIPEIENIIeTCsl CyMMOM 0ailyIoB IO pe3yabTaTaM TEKYIIEro
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTalu (MTOroBasi peiTHHroBas oleHka - mMakcumym 100 OansoB).

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




PCKOMGH[[yeMaSI mKajla JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOTI'O U TCKYIICTO KOHTPOJIA

% BBINOJIHEHHS COOTBeTcTBHe Onpenenenne ouenxn
3aJaHuA TPAAUIIMOHHOU OLICHKE

90%+100% «OTIAHIHOM OTnuMYHOEe TOHUMAHKE MPEAMETa, BCECTOPOHHHE 3HAHMS, OTIIMYHbIC YMEHHS U BJIAICHUE OTBITOM IPAKTHYECKOMN JeATEbHOCTH,
HEOOXO0/IMMbIC PE3yNbTAThI 00y4eHHs ¢HOPMHUPOBAHBI, HX KAYECTBO OI[CHEHO KOJIMYECTBOM 0aslioB, OJM3KUM K MAKCHMATTBHOMY

70% - 89% «Xoporro» JlocTaTouHO MOJHOE MOHUMAaHKE MPEIMETa, XOPOIINE 3HAHHSI, YMEHHUS U OTIBIT MPAKTHYECKOH NeATeNbHOCTH, HEOOXOIUMBIC Pe3yIIbTaThI
00yueHus chopMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OLICHEHO MUHUMABHBIM KOIMYECTBOM OAJIOB

55% - 69% «Y 1oBIL» [puemiieMoe MOHMMAaHUE TIPEIMETA, YIOBICTBOPUTEIbHBIC 3HAHHUS, YMEHHUS U OMBIT MPAKTUYECKOH AEATEBHOCTH, HEOOX OIUMBIE PE3yIIbTATHI
00yueHus chopMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0AasioB

0% - 54% «HeynoBn.» Pe3ynbraThl 00y4eHuUs! HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUIM

4. TlepeyeHb THUNOBBIX 3aIAHUI

OueHquue MEpONnpPUATHS "pl/lMepLI THIIOBBIX KOHTPOJBHBIX 33[[3}[“]7[
1) TlucbmeHHas npoBepoyHast 3anaHus:
paboTa Ha MPAKTHYECKOM 3ananue 1.
3AHITHH Ecnu nnacTUHKY M3 YMCTOTO LIMHKA OMYCTUTH B pa30aBICHHYIO KHCIIOTY, TO Ha4aBILeecs BbIACICHHE BOLOPOIa BCKOPE [TOYTH
npekpamaercs. OnHaKo, IPU NPUKOCHOBEHUH K LIMHKY MEIHOM NMaJIOYKOH W3 MOcleqHed HauuHaeTcs OypHOE BBIAENICHHE
Bojopoa. Jlaiite 00bsICHEHHE POUCKOMSIIEMY.
3amanue 2. DIeKTPOIN3 BOAHOrO pacTBopa xiopuaa Hukens (I1) B anekTponusepe ¢ MHEPTHBIM aHOAOM MPOBOIWIN S5 4 TIpU
cuiie Toka 20 A, BBIXOZ 1O TOKY cocTaBm 95%. 3anumure cxemy aiekrponusa. Onpenenure. KOTHIECTBO U3PACXOJOBAHHOTO
anektpryectsa (Ki); Maccy BemecTBa, BBIICTUBIIErocs Ha Katozne (T).
3aganue 3.
Hanmmure ypaBHEHUS 3JIEKTPOXUMHYECKONH KOPPO3UH XpoMa ¢ KHUCIOPOAHOH nemnonspu3arnueii. KakoB KOHEUHBIH MPOILYKT
OKHcIeHs XxpoMa? HamummTe ypaBHEHUS BCeX IMPOUCXOAAIMINX TponeccoB. Craenaiite BEIBOJ BO3MOKHOCTH KOPPO3UOHHOTO
mporecca? OTBeT 000CHYHTE.
2| 3ammura oTyeTa Mo Bomnpocsr:
nabopaTopHoi padoTe. 1. Peaxmms: A(r) + 2B(r) = 2C(r) sBasercs npocToii. Kakoil rpaduk oTpa’kaer 3aBHCHMOCTh CKOPOCTH TOH PEAKIUU OT

KOHIIEHTpauuy BemiectBa A u BemectBa B? O0bscHuTe cBoii BbIOOp. Hammmmire knHeTnaeckoe ypaBHEHHE STOH PEaKIIHH.
Uemy paBeH oOmmii HOPSIIOK peaxyun?

a L, v v
C C C

1) 2) 3) 4




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

2. Kakas sHeprus Ha3bIBacTCs JHEprue aktuBarmu’? Kak oHa BIMSET HA CKOPOCTh XUMHUYCCKOM peaknuu? 3aBUCHT JIK OHA
oT Temnepatypsi? Kakoil BBIBOA MOXKHO C€NaTh O XMMUUYECKON peakluu, pacCUUTaB AJIsl HEe SHEPTHI0 aKTUBALIUU?

3. Kakum 06pazom ycTpoHCTBO TEpMOCTaTA, UCTIONB3YEMOTO B JIAOOPATOPHOI paboTe, BIMSET Ha BEIWYMHY IOIPEITHOCTH B
pacyere SHEpPriH aKTUBAIMU?

KoHTpossHBIe BOITPOCH pa3MeIeHbl B yueOHOM mocooun: JIabopaTopHbIid IPaKTUKYM O 0OIIel U
Heoprannueckoit xumuu: yuedHoe nocooue / H. @. Cracs, A. A. [Inakunkun, E. M. Kus3esa;
HarnmonansHe1i nccnenoBaTenbekuii ToMmckuit monmurexanueckuii yauepeuteT (TITY). — 3-e w3,
niepepad. u gon. —Tomck: U3n-so TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2020). — Pexum
nocryna: u3 kopnopatuBHou ceTu TIIY.- TekcT: ameKTpoHHBIH.

3ammuTa UJ13.

Bomnpocsr:
1. O6'I)$[CHI/ITC, IMOYEMYy KOHILCHTpalusg pPEar€cHTOB M KaTajlu3aTop HE BJIUAIOT Ha 3HAUCHHC KOHCTAHTBI paBHOBeCI/Iﬂ?
PaccunraiiTe paBHOBECHYIO KOHIIEHTpauuio Bogopoaa B peakuun 2HI(r) «» H2(r) + 12(r), ecnu HavaiabHas KOHIEHTpaLUs
HomoBomopoa cocrasisia 0,55 Monb/J1, a KOHCTaHTa paBHOBecus paBHa 0,12.
2. 3anuIunTe OCHOBHBIE CTaJJUU PACTBOPEHUS TBEPABIX BELIECTB, KAKUMH TEIUIOBBIMHU d(dexTaMu OHl conpoBOXaatoTcs. [Ipn
pactBopernu 10 r rumpoxcuga Hatpus B 250 M1 Boasl Temmeparypa moBbicmiiack Ha 9,7 K. Paccumraiite sHTambpmmio
pacTBOpeHHs THIPOKCHIA HATPHs, IPUHNUMAs! YIETbHYIO TEIUIOEMKOCTh PACTBOpPA PABHOM y/EIbHOMN TEIUIOEMKOCTH BOAbI 4,18
JUx/(r-K).
3. Beruncnure teMmneparypbl KpUCTAILIM3aLMK U KUIIEHUsI PacTBopa, coaepikaiiero 3,4 r xiopuna 6apus B 100 r Boabl, eciiu
KaXyllasi CTENICHb KPUCTAJIM3ALUH COU B pacTBOpE cocTaBisieT 75 %o.
4. Kakure U3 nepeunciIeHHbIX XapaKTepUCTHK: TEMIIEpaTypa, SHTPOIUs, Macca, IJIOTHOCTh, CBOOOHASI SHEPTHsl, BHYTPEHHSA
9HEprus, TeIUloTa SBIAIOTCY (DYHKIMAMH COCTOSHHMS, a KaKhe — IapaMeTpaMH COCTOSHMS cucreMbl. Ha pucyHke
MIPEACTABIICHB SHEPIETHUECKHE TUarpaMMBbl IIPOLIECCOB OKUCIIEHUS YIJIEpoia U a30Ta:

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

Xop peakuan Xon peakuum

Kaxoit 3 mporeccoB SBISETCA SK30TEPMHUYECKIM, a Kakoi — sHmorepmMudeckuM? OTBer moscHUTe. Paccumraiite 00BeMBI
peareHToB ¥ NPOIYKTOB YHAOTEPMUYECKOT0 MTPOIIECCa, €CIU B PE3YJIbTATE €ro MPOTEKaH!s MOrnoTmnock 125 kJx Temna.



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

OueHo4yHble MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

5. IpuBenens! rpaduky 3aBUCUMOCTEN KOHCTAHTBI PABHOBECHS OT TEMIIEPATYPHI /I SK30TEPMUUECKUX M SHAOTEPMUYECKHX
peakuu:

KF AH <0 AH>0

J/"/ \

T

OObsicHUTE TTONyYEeHHBIE 3aBUCUMOCTH.
Koncranra paBHoBecust peakiu N2 + 3H2 A 2NH3 npu 400 oC paBHa 0,1. PaBHOBeCHBIE KOHIIGHTpALMU BOAOpPOJA U
ammuaka passbl 0,2 u 0,08 Mosb/11. Beryrcinure HaYanbHbIe KOHIICHTPALKWH a30Ta ¥ BOIOPOAA.

COopHHUK 337124 U yIpakHEHUH 1o obuiel xuMun: yaeOHoe nocodue [dnekrponnsiii pecype] / E. b. Tonymkosa [u np.]. —
2-e u3f., pon. u ucnp.. — 1 kommbtotepusiit daiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — Jloctyn u3
kopropatusHoii cetr TITY. Cxema nocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

[Tpumep Omitera:
1. PactBOp BelllecTBAa-HEINEKTPOIUTA 3aKUIaeT Mpu Temmeparype(yopats) Ha 15,36° Bblmie, 4eM 4YHCTBIA OEH301
(Ka(6enzoma)= 2,57). Ecnu 550 r BeimecTBa pacTBOPHTH B OJHOM KHIOTpamMMme OeH305ia, TO MOHMKEHHE TEeMIIEpaTyphl

kpuctayum3anuu pactopa (Kk(benszona) = 5,70), cocraBur °.

2. OcMoTHueckoe JAaBjeHe pacTBopa, B 1 11 kotoporo copepskurcs 25 T riatoko3sl (CeH120s) mipum 25 °C, paBHO klla.
3. YcTraHOBUTE COOTBETCTBUE

BemectBo CBOICTBO B BOTHOM pacTBOpe

A) HNO, 1) crmalpbrit SIEeKTPOIUT

Bb) CH;COOH 2) CUIIbHBII ANEKTPOIUT

B) KOH 3) HEINMEKTPOIHUT

I') C.HsOH

JI) NaCl

4. KoHcTaHTa quicconyaiy a30THCTON KUCTIOTHI IIPH pa30aBIeHAN pacTBOpa
HNO, = H* + NO»~
1) yBenmumBaercss  2) yMeHbIIaeTcs  3) HE H3MEHSETCS
5. U3oroHmdecknii KO3(GUIMEHT HUTpaTa Kalus, KaXyIIascs CTENEHb AWCCONMAIMH KOTOPOTO B BOTHOM pacTBOpE
cocraBisieT 50%, paBeH
6. Ecru crenens nuccormanmu 0,2 M mypaBpusoi kucnotsl (HCOOH) pasra 0,03, To KOHCTaHTa JUCCONMAIN PaBHA .
7. H2SO4 B3anMopelicTByeT He0OpaTHMO C
1) NazS 2)BaCl, 3) NaOH 4) NaCl



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

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

8. KonyecTBo MOHOB B KPaTKOM HOHHOM ypaBHEHUH PEaKIIUH
Na.SO; + 2HCI = 2NaCl + H,0 + SO;

paBHO MOJTb.
9. Kucnyto cpeny IMErOT BOTHBIC PAaCTBOPHI COTEH

1) NazSiOs 2) FeCls 3) ZnSO4 4) NaxSO4
10. Cynsdun Hatpus (NazS) B BOTHOM pacTBOpe
1) ruaponu3yeTcs Mo KaATHOHY
2) TUAPONU3YETCSI TTO AaHHOHY
3) THAPONU3YETCsI IO KATHOHY M aHUOHY
4) He TuApONU3yeTCs
11. YcraHoBHTE MOCTIEAOBATEIBHOCTD 10 YBEITHYCHHIO BOCCTAHOBUTEBHON aKTHBHOCTH METAIJIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJ1C MeaHO-KaJMHEBOrO ralbBaHu4ecKoro seMenta (¢°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTangapTHbIX

YCIIOBUSIX paBHa B.

13. Ha aHoze npu Koppo3uy OLMHKOBAHHOT'O XeJjle3a MPOTeKaeT Mporecc

1) Fe - 2e = Fe**

2) Zn - 2e = Zn?*

3)2H" +2e=H;

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

14. Ecnu npoBoauts 3nektpomnu3 pactBopa CoSO4 B Teuenue 10 1 npu cuie Toka 20 A (n = 80%), To Macca BelecTsa,
00pasyrolierocst Ha KaTozie COCTaBUT .

15. Ha xatoze mpu 371eKTpoiu3e BOAHOI'O PACcTBOPA XJIOPHIA IIMHKA C IIMHKOBBIM aHOZIOM IIPOTEKAOT MPOLECCHI
1) Zn - 2e = Zn*

2) Zn** +2e=12Zn

3) 2H,0 —4e = O, + 4H

4) 2ClI"-2e=Cl;,

JudbdepeHunpoBaHHbIN 3a4eT

Buner 1.

1. JaifTe onpeneneHre MOHATHIO TEPMOINHAMHUYECKAs CUCTEMA, IPUBEIUTE KITaCCUPHIKAIINAN.

2. Chopmynupyiite BTOpOii 3aK0oH Payms i mpomecca KpUCTaJUTM3alu| pacTBOpa. 3alHIINTe €r0 MaTeMaTHIECKOoe
BBIpa)KEHHE.

3. 3anuimTe peakiiu, MPOTEKAIOIIHE ITPH JIEKTPOTH3e BoaHOro pactsopa Zn(NOs),

4. Tnst peakin NoO + Hy — N2 + HO nonmydenst crienyroriye 3KkCrepruMeHTalbHbIe JaHHbIC:

Py, xIla 12 24 36 48
Py, xIla 4 4 ? 2
v 0,2 0.4 0,15 0,4




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

Paccuuraiire: KOHCTAHTY CKOPOCTH pCaKIHHU, 4YaCTHBIC TOPAAKH I10 BEIICCTBAM, 06H1HI>1 NOopAAOK pEeaKuru MU YUCIO,
nponymeH}IoeBTa6m/1ue. C/:[enaﬁTe BBIBOJI O MCXaHHU3MC ,HaHHOP'I PpCaKnu. OTBeT MOSCHUTE.

5. MeToanueckue YKa3aHus 110 nmMpoueaype oucHuBaHus

OueHoYHbIe MEPONPHATHS

Hpoueuypa IPOBEJICHUS OLICHOYHOI'0O MEPONIPUATHS U HeOﬁXO}Il/lMlﬂe METOAUYCCKHE YKAa3aHUA

1.

[IncemenHas mpoBepovHas
paboTa Ha MPAKTHUYECKOM
3aHSATUU

[IpakTUueckoe 3aHsATHE 3aKAaHYMBAETCS MUCHbMEHHOM MPOBEPOUHOM pabOTOM, KOTOpasi BKIFOUAET B ceOst 5
3aJlaHUH, COCTaBJICHHBIX MIPEIoaBaTelieM 1o TeMe MpakThdeckoro 3ausatus. Ha paboty orBoautcs 30
MHHYT, 3aT€M CTYACHTHI CAA0T CBOM paboThl. Kaxknoe 3amanue onenuBaercs B 1,2 O6aia, TakuM 00pazom,
3a JaHHOE OIICHOYHOE MEPOTIPHUSITHE CTYJACHT MOXKET MOJIydUTh 10 6 OayuioB. [[jisi MOATOTOBKH K
MIPAKTUIECKOMY 3aHITHIO CTYJICHTY HEOOXOMMO MPOPadOTATh JICKITHOHHBIM MaTepHall, MaTeprall
y4e€OHMKOB W/WIIH y4eOHBIX TOCOOUH.

Kpurtepun oueHuBaHusI OHOT0 32 JAHUS:
¢ 3a71aHKe BHITIOJIHEHO TIOJIHOCTHIO BepHO — 1,2 Gasra.
e 3aganue BeInoaHeHo yactuuao 0 — 1,0 Oamna.

3ammra /13

N3 cryaenTa conepxut 20 3ana4 u ynpaxxuenui u3 JOI14, nepeyeHb KOTOPBIX HAXOUTCS B BApHAHTE
N3 kaxxaoro ctyaeHTa. TeMbl 0XBaThIBAIOT BCE pa3Aeiibl MPOrPaMMBbl JUCIUATUIMHBI.

[IpenogaBatens obecreynBacT CBOEBPEMEHHOE TOIy4eHHe CTyieHTaMu BapuanToB 1J13, a Takxke
IPEIOCTABIIAET AIEKTPOHHYIO CChUIKY HAa COOPHUK 3a7a4 U YIPaKHEHUH.

W13 BBINOTHSIOTCS B OTJCNBHOM TeTpaau, pu 0(OPMIICHUN KaXKJOT0 3a/IlaHUsl 00s513aTEbHO YKa3bIBACTCS
€ro HOMep, MPUBOAUTCS TOJTHOCTHIO TEKCT YCIOBUS KaXKI0T0 3afanus. Perenne kaxxaoro 3a1anus J0KHO
OBITH IOJIPOOHBIM, C BKIIOUEHHUEM MTPOMEKYTOUHBIX pACUE€TOB, PACCYKICHH, MOSCHEHUH, C YKa3aHUEM
UCIOJIb30BaHHBIX 3aKOHOB, MPABUI U (OPMYIT; y MOTY4aeMbIX B KKIOM JICHCTBUH YHCICHHBIX BETUUNUH
yKa3bIBaeTCs eIuHuIA n3MepeHus (pasmepHocTs). /I3 mpoBepsiet mpenogaBaTesnb, BEAYILIUN
nabopatopHble 3aHATHS. B TedeHue Helenu CTYACHT JOJKEH PEIIUTh He MeHee 2-X 3a/1ad.

Cymmapmsiii peiitunr 3a /13 cocraBnser 10 6amios.

Kpurtepun oueHk# 0JHOTO0 3a/1aHUA:

e 3aganue o(hopMIIEHO B COOTBETCTBUH C TPEOOBAHUSAMU U ciaHO BoBpeMs — 0,5 Oarna.
e 3aganue 0(opMIIEHO B COOTBETCTBUH C TPEOOBAHUSIMU, HO CAaHO HE BoBpems — 0,2 6armn
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Ecau 3a1aHrEC BBITIOJIHCHO C 3aMCYAHUAMU, TO CTYACHT HUCIIPABJIACT OIIIMOKU H caacT 3aJJaHUC BHOBB.
bamner 3a HCITPABJICHNA HC CHUIKAIOTCH.

3ammuTa oT4YeTa 1o
naboparopHoii paborte

B nauane nabopaTtopHoii pabOThI CTYJIEHT MOJYYaeT AOMYCK K paboTe, U YeTro OH MPEJOCTaBIISIET
IPEnoIaBaTeIt0 KOHCIIEKT JIA00paTOPHOK pabOThl, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUIECKHUE OCHOBBI,
chopMynupoBaHa 1eNb paboThI, MPUCYTCTBYET IKCIIEPUMEHTATbHAS YaCTh, PUCYHKH U TaOJIUIIBI
9KCIEPUMEHTAJIbHBIX IaHHBIX (pu HeoOxoaumocTH). [lo okoHyaHuu 1a00paTOpHOI pabOThl CTYIEHT
CHIaeT OTYET, B KOTOPOM IPUBEICHBI YPABHEHUS PEAKINil, ONMCAHbI HAOIIOIEHNS, TPUBEICHBI PACUETHI,
CZIeNIaH MPOMEKYTOYHBIN BBIBO/JI TIO KaXJOMY OITIBITY, cliejaH oOIrii BEIBOJ 10 JJabopaTopHO#t padoTe.
CyMMapHBIil peiTHHT 3a 1abopaTopHy0 paboTy cocTaBisieT 3 Oaa.

KpuTtepuu oneHKH KOHCIIEKTA-0TUYeTa K JIaDopaTopHoii padoTe:
e [loaroroBka k J1abopaTopHoit padote — 1 Oasia.

e Oruer mo nabopaTtopHoit padore — 1 Gana.
e 3amuTa JabopaTopHOi paboTel — 1 Oamta

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

Py6exxnoe tectupoBanue (PT) mpoBoawtcss B KOMIbIOTepHOW ¢opMe B on-line pexxume BO Bpems
KOH(epeHII-HeIenu B cepeliHe U KOHILIE TEKYLIEro CeMeCTpa COIJIaCHO PAaCIUCaHHUIO.

[IpogomxuTenbHOCTh TecTUpoBanus — 90 MuHyT 6€3 mepepbiBa. OTCUET BpeMEHU HAaYMHAETCS ¢ MOMEHTA
BxoJa cryaeHnta B Tect. UHCTpyKTax, MpeaIecTBYIOUIUI TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BpEMS.
CTyzneHT MOKeT 3aKOHYHUTD BHITIOJHEHHE TecTa 10 UCTeYeHHs OTBEAEHHOIO BPEMEHHU.

PT mnameneHo Ha He3aBUCHMYK OOBEKTHBHYIO OIIGHKY 3HAaHWM, YMEHUW MW BIIAJICHUM, IOTYyYEHHBIX
CTYIEHTaMH 3a OIpe/IeJICHHbIN MPOMEKYTOK 00yUeHHUS.

Kaxxnpiii BapuaHT Ousera MOJEIHPYETCs KOMIBIOTEPOM MO 3aJaHHBIM pa3feliaM XUMHUU M COACPKUT 15
3amanuii. CTyIeHTBl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIICHHsS U MOsSCHEHUs MPoBOAAT Ha Oymare. 1o
OKOHYAHUU TECTUPOBAHHUS MPEIOJAaBaTEII0 BBIIACTCS MaTpHUIla OTBETOB W CyMMAapHBIN PEHTHHI 3a TecT.
OO6cyxJieHue pe3ynbTaToB TECTUPOBAHUS MPOBOIUTCS HA KOHCYIbTAIIHH.

Kpurtepun oueHk# 0JHOTO0 3a/1aHUA:

® 34 KaXAO0C MPAaBUJIbHO BBITIOJIHECHHOC 3a/IaHUEC BBICTABIISICTCS 1 TecToBBIH 63.]'[.]'[;

¢ 34 HCIIPABUJIbHO BBIINNOJIHCHHOC NJIX HCBBITIOJIHCHHOC 3a1aHNEC BBICTABJISICTCSA 0 63.J'IJ'IOB;

e I 3aJaHHi C BLI60pOM HCECKOJIbKHUX MpPaBUJIbHBIX OTBCTOB, 3aJlaHdl Ha COOTBETCTBUE U
YCTAHOBJICHHUC MMOCJICAOBATCIILHOCTH NPECAYCMOTPCHO YaCTUIHOC OLICHUBAHUC.
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MaxkcuManbHBIH CyMMapHBIH TecTOBBIH 0aint 3a kaxaoe PT cocrasusier 15 Gaios.

3a 2 Hepenu 10 PT cTyneHThl MOTYT 03HAKOMMTCS C JIEMOHCTPALIMOHHBIM BapHaHTOM OuiieTa, KOTOPBIH
pacnojiaraercs Ha caifre http://exam.tpu.ru B paznene « MeponpusTHs», U MOXKET ObITh BBIIOJIHEH KaXKIbIM
CTYIEHTOM HEOTpaHUUYEHHOE YHUCIIO Pa3.

Jnsa cmyoenmos, ne npoweowux PT 6 nepuod npogedenusi mecmupo8anus no y8aiCumenbHol npuyune,
npeodycMompeHa 603MONCHOCMb MECMUPOBAHUS 8 DE3ePEHbIU 0eHb, KOMOPbIU HA3HAYAeMmCcsl Cpas3y nocie
KOH@epeny-Heodenu.

Ilpu pesynemame pybeoscnoco mecmuposanusi 6 6ann06 u menee, 00y4AIOWUMC NPeOOCMABIAemcs 8
nepuoo mexywet NPOMeNCYmoyHOU ammecmayuu 803MOHCHOCMb nosmopHo npoimu PT 6 pezepaubiii Oenb,
coanacosanuwlli ¢ bropo pacnucanuu TITY.

Juddepenunpyemslii 3auer

Juddepenurpyemslii 3auet mpoBoAuTcs Ha 18 3aueTHOI Henene. 3a4eT BHICTABISETCS 110 CyMMe 0alioB B
COOTBETCTBUU CO IIKAJIOHN JJIs1 OTJEJIbHBIX OLIEHOYHBIX MEPOIPHUATHI TEKYILIEro KOHTPOJIS.

CryneHThI IPOXOJAT YCTHOE cobeceioBaHNe, KOTOPOe BKI0UaeT 4 Bompoca (2 TeOpeTHYecKuX u 2
MPaKTUYECKHX) 110 MPOHAeHHBIM TeMaM. CTy/IeHT TOTOBUTCS B TEYEHUH 5 MUHYT U Jlajiee OTBEYaeT Ha
BOMPOCHI, COMPOBOXK/1asi CBOM OTBET MOSICHEHUsIMU. Bpems oTBeTa 15 MUHYT.

Kpurepuu oneHUBaHHs 0TBETA:
0+54 6annoB - HEYIOB.,

55+69 6amioB - ynoB.,

7089 6amioB — Xopo1IIo,

90100 6amI0B — OTJIMYHO.
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