®OHJ OUEHOYHBIX CPEACTB 110 JUCIUIIJIMHE
ITPUEM 2018 r.

OOPMA OBYUYEHUS ounas

XuMmus 2

Hamnpasnenue noaroroBku/
CIeLMaIbHOCTD

09.03.01 UudopmaTuKa U BHIYUCIUTETbHAS TEXHUKA

O6pazoBaTenpHas mporpaMmma
(HampaBJEeHHOCTH (PO UIb))

HpOFp&MMI’IpOBaHI/IC BBIYUCIIUTEIBHBIX U TCICKOMMYHHUKAITUOHHBIX CUCTEM

Crenuanusaunus

I/IH(bOpMaI_IHOHHO-KOMM}’HI/IKaIII/IOHHBIe TCXHOJIOTHH

YpoBeHb 00pa3zoBaHUs

BBICIIEE OOpa3oBaHue - HakajaBpuar

Kypce

1 { cemectp |2

TpynoeMkocTh B KpeauTax
(3a4eTHBIX eIUHUIAX)

3

3aB. kad.- pyKOBOIUTEND
OTJIEJIEHUS Ha NpaBax Kadeapsl

5 L‘% ¢ | I.B. lllamanus
[/

Pykosonutens OOII

s A.B.ITorpe6Hoit

IIpenonaBarens

C =%, | KU.Mauexuna

2020r.




1. Pouap nucuuniannabl «Xumus 2» B GOPMHUPOBAHNH KOMIIETEHIMI BIITYCKHUKA:

JneMeHT ) HNHankaTopbl 10CTHKEHNS KOMIIETEHIH T CocraBiasomue pe3yabTaTOB 0CBOCHHS (eCK
00pa3oBaTeJIbHOI Cemectp
Koa xomnerenumu HaumeHoBanue T
NPOrpaMMbl KOMIIeTeHIHN Haumenc
(TMCIMILINHA, Konx nunaukaropa MHIUKATOpA Kopn
npakTuka, [HA) JAOCTHKEHHUSI
BnageeT onbITOM pUMEHEHUS 3ak
YK(V)-1.1B1 MaTeMaTH4YEeCKUX METOJIOB U MOJIE
TEOPETUYECKOTO U MPHUKIIATHOTO X
AHanmu3upyer 3aziauvy,
N.YK(Y)-1.1 BBIZIEIISIS €€ 0a30BhIE YK(V)-1.1Y1 VYMeeT pemars 3a1a4u TEOPETHIEC
Criocoben COCTABJIAIONINE xXapakTepa
OCYLICCTBILATE 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK
Toncxk, . VK(VY)-1.131 | TeopeTHueckoro xapakrepa
KPUTHYECKUI
aHaJu3 U CUHTE3
YK(¥)-1 uHpopmanu, OcyIecTBiIsSeT TOUCK, Brnaneer penpoayKTUBHBIMH METC
Xumust 2 2 NIPUMEHATH BBIJICIIACT U VYK(Y)-1.2B1 | nestesbHOCTH M MBICIUTEINEHBIMU
CHCTEMHBIH MOAXOJ| pamxupyer 3a/1a4 €CTECTBEHHOHAYYHBIX AUCII]
JUTSL pELIeHUS HHPOPMAIIHIO HA
TIOCTaBJICHHBIX MLYK(Y)-1.2 OCHOBE CHCTEMHOTO Ymeer 000011aTh YCBOSIEMBIC 3HAE
3a1aq . . TIOIXOA ¥ METOIOB VK(Y)-12V1 KaTeropusiMU CUCTEMHOT'O aHAJIN3:
MO3HAHUSA JUIS MBICJIUTEIbHBIMU OTIEPAIUSIMU aH:
peleHust 3axad 1o OLCHKH
Pa3ITHYHBIM THIIAM 3HaeT penpoayKTUBHBIE METOBI |
3ampoCoB YK(V)-1.231 JEATEIIbHOCTH, MPU3HAKHA CHCTEMH
aHajau3a
BJ'IaI[eCT OIBITOM IIJTAHUPOBAHUSA U IPOBE/
Crnocoben TIPUMCHATH OHK(Y)-I 4B2 obactu TEPMOANHAMHUKH, KUHETHUKH, DJICK
€CTCCTBCHHOHAYYHBIC 1 ’ " O606H1€HPI$I OKCIIEPUMEHTAIBHBIX JTaHHBI
06HICI/IH)KCHepHBIC NPOTEKaHUA XUMUYECKUX ITPOLICCCOB
3HaHWsA, MCTOObI
MaTEMaTHYCCKOTro
AHATA3A H JlemoHCTPUpYET NIOHUMaHHE YMeer onpenensaTh TEPMOJIUHAMUYECKHUE U
OTTK(Y)-1 MOJETHPOBAHH, U.OMK(Y)-1.4. XMMHYECKHUX MPOLECCOB U OIIK(Y)-1.4Y2 XUMUYECKUX MPOIECCOB, TIPOBOIUTH PACYE
TeOPETHYECKOro 1 MPUMCHACT OCHOBHBIC PacTBOPOB HEDNEKTPOIUTOB U HIIEKTPOIIHTY
3aKOHBI XUMHH MIPOTEKAHUS] XMMHYECKUX PEaKLUi
OKCHEPUMEHTAJIBHOTO
HCCIICIOBAHUA B
HpO(l)CCCI/IOHaJIBHOﬁ
ACATCILHOCTH OIIK(Y)-1.432 3HaeT OCHOBHBIE MOHSTUS U 3aKOHBI XHMH!

DJICKTPOXUMHU U NPOLIECCOB, MPOTCKAIOIIH




Iloka3arean u MeTOAbI OLlEeHNBAHUS

HJIaHpreMble Ppe3yibTaThbl oﬁyqemm o TUCIHUIIVINHE KOZI HHAMKATOpa HaumeHoBanune pa3aeaa MeTOL[bI OIICHUBAHUSA
Kon HaumenoBanue JOCTHKEHUS JHCHHUILIHHBI (01 eHOYHbIe MEPONPUSITH)
KOHTpOJ’ll/lpyeMOﬂ
KOMIICTCHITUHA (HJIP[ ee
4aCTH)
P 1 | IlpumeHATh 3HAHUS OCHOBHBIX MOHITHIA, TECOPUH U YK(V) 1. 3akoHOMEpHOCTH [TucbmenHast mpoBepoUHast
3aKOHOB XMMHYECKON TEPMOANHAMUKHN Y KHHETUKH, OMKE)-1 XUMHUYECKUX PEaKLU paboTa Ha MPaKTUYECKOM
YUYEHHS O paCTBOpaxX U 3JIEKTPOXUMHUUECKUX 2. DIEKTPOXUMHUUECKHE 3aHSTUH.
cUCTeMax JJid ONHUCAaHU XUMHYECKHUX MPOIECCOB. MPOLECCHI 3amwmra NJ13.
3. XumMus pacTBOPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJb [JOKO
P2 | BeimodHATh pacu€Thl TepMOaUHAMUUeCKuX (QyHKImiA | YK(Y) 1. 3akoHOMEpHOCTH ITuceMeHHas npoBepoYHast
Y KMHETUYECKHX MMapaMeTPOB XMMHUUYECKHX pPEaKLui, OMKE)-1 XUMHUYECKUX PeaKUi paboTa Ha MPaKTUYECKOM
CBOICTB pacTBOpOB u XapaKTEPUCTUK 2. DIEKTPOXUMHUUYECKHE 3aHSTUU.
AJIEKTPOXUMHUYECKUX CUCTEM. MPOLECCHI 3amura U/13.
3. XuMHus pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJb [JOKO
P/13 | Mcmonb30BaTh METOABI IIAHUPOBAHUS U mpoBeaenus | YK(Y) 1. 3akoHOMEpHOCTH 3armura oTUeTa 10
XUMHUYECKOTO JKCIIEPUMEHTa I YCTAHOBIICHUS OMKE)-1 XUMHUYECKUX PeaKUi nabopatopHoit pabore.
3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKHUX 2. DIEKTPOXUMHUUYECKHE
MPOLIECCOB, OMNpPENENEHNU WX KAYeCTBEHHBIX W MIPOLIECCHI
KOJIMYECTBEHHBIX XapaKTEPUCTUK 3. XuMus pacTBOPOB

3.

MIxaJja oneHuBaAHUA

[Topsiiox OopraHu3anuy OLEHUBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHUBEPCHUTETE PETIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIleHMBAHUS pe3ysbTaToB 00yueHus: B ToMckoM moiuTexHuueckoM yHusepcuteTe (CucrteMa olleHHBaHUA)» (B AEHCTBYIOLIEH pedakium).
Hcnonp3yercst OamibHO-pEHTHHIOBass CHCTEMa OIICHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oneHka (TpaJUIMOHHAs W JIMTEpHAs) 1O BUAAM
yueOHor gnestenbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mNpoeKTUpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallsIoB TIO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTally (MTOroBast peMTHHTOBas OlleHKa - MakcuMyM 100 GaioB).



Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPOIPHUATHUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTeCTaliun
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

Pexomenayemast mkaa Jijist OT/ICIbHBIX OIEHOYHBIX MEPONPHUSATHH BXOIHOTO U TEKYIIETO KOHTPOJIS

% BbINOJHEHUSI
3a/1aHus

CooTBeTCTBHE
TPAJUIMOHHOI OlleHKe

OnpeseieHne OLEHKH

90%+100%

«OTINYHOY OTIMYHOE TOHUMAaHUE npeamMeTa, BCCCTOPOHHUC 3HAHUA, OTJIMYHbIC YMCHHS U BJIAACHUC OIIBITOM HpaKTH‘IeCKOﬁ ACATCIBHOCTH,

HE00XO0IMMBIE Pe3yNbTaThl 00yUIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY

70% - 89%

«XOpOHIO)) ﬂOCTaTO‘-IHO TMOJIHOC NOHMMAHUEC MPEAMETA, XOPOLINE 3HaHU, YMCHUS U OIIbIT npaKTqucxoﬁ JACATCIbHOCTH, HCO6XO,HI/IMI)I€ pe3yIbTaThl

06y‘-ICHI/I${ C(I)OpMPIpOBaHI)I, Ka4y€CTBO HU OJJHOT'O U3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM OayIoB

55% - 69%

«Y IOBIL.» HpI/IeMHCMOC TIOHUMAaHUEC MPEAMETA, YAOBICTBOPUTCIBHBIC 3HAHNUA, YMCHUA U OIIBIT HpaKTPI‘-IeCKOﬁ JCATCIBHOCTH, HCO6XOZ[I/IMI>IC PE3YyIbTAThI

06yquI/m C(I)OpMPIpOBaHI)I, Ka4eCTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM 0asuoB

0% - 54% «Heynosu.» PesynbTaTel 00ydeHust He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM
[xama 1151 OLIEHOYHBIX MEPONIPUITHH U MU PEPEHITTPOBAHHOTO 3a4€Ta
CreneHn
chopmMupoBaHHOCTH CoorBercTBHE
Bana . Onpeneienue oneHKH
pe3yabTaToB TPaAHIHOHHOHU OLICHKE
00yueHust
90%+100% 90 + 100 «OTIUIHO» OTiauyHOE MOHUMAaHKE MPEeAMEeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTUIECKOU eI TEIbHOCTH,
HE0OXO0IMMBIC Pe3yNIbTaThl 00yUIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% + 89% 70 + 89 «Xoporioy» JlocTaTo4HO MOJIHOE TOHNMaHUe TIPeIMETa, XOPOIIINe 3HAHUS, YMEHUS U OIBIT MIPAKTHICCKON A TETLHOCTH, HEOOXOMMBIS
pe3yJibTaThl 00yueHHs: ChOPMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAJIIIOB
55% + 69% 55+69 «Y 1OBIL» [TpuemneMoe noHMMaHUE MPEAMETa, YAOBICTBOPUTEIBHBIC 3HAHHS, YMEHHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIC
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHMMAJIbHBIM KOJINYECTBOM 0aljIoB
55%+100% 55 +100 «3auTeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraTbl 00y4eHuUs! HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTAaTOYHBIM TPEOOBAHUSIM

«He 3auTeno»

4. IlepeyeHb THNOBBIX 33/IaHUI

Ol.leHO‘leIe MeponpusiTus le/lMepr THIIOBBIX KOHTPOJBbHBIX 3a):|a1m17(
1] TlucemeHHas nmpoBepoyHas 3agaHus:
paboTa Ha MPaKTUIECKOM 3ananne 1.
3aHSITHA Ecmn HHaCTI/IHKy N3 YUCTOro IMWHKa ONYCTUTH B pa36aBneHHy}o KHCJIOTY, TO Ha4YaBHICCCA BBIACICHUE BOOOPOOAAa BCKOPEC
moyTH Tnpekpamaercs. OxHako, MPH NPUKOCHOBEHWHM K IIMHKY MEIHOM TaJoYKOoW W3 TOCIeNHed HaumHaeTcs OypHoe
BBIZIeNICHUE Boslopoaa. Jlaiite 0ObsICHEHNE POUCXOISAIIEMY.




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

YK(¥)-1. 1B1, YK(V)-1.1 Y1, YK(¥Y)-1.2 B1, YK(V¥)-1. 2V1

3ananue 2. DAeKTPOIU3 BOAHOIO pacTBopa xjnopuaa Hukens (II) B anexrponusepe ¢ HHEPTHBIM aHOJOM IIPOBOAMWIH 5 4 npu
cune Toka 20 A, BbeIXOX MmO TOKY cocTaBuin 95%. 3anumure cxemy dJekTpoiuza. Onpeneiante:KoJIu4ecTBO
U3pacxoJ0BaHHOrO AMekTpuuectBa (Kir);maccy BeriecTBa, BEICIUBIIETOCS HAa KaTtoae (T).

YK(Y)-1. 1B1, YK(V)-1. 131, OIIK(Y)-1.432 /OIIK(Y)-2.432

3amanne 3.

Hanumure ypaBHEHUS 3JEKTPOXMMHYECKON KOPPO3UH XpoMa C KHUCIOPOAHOU Aemnoiisipu3anueil. KakoB KOHEUHBIM MPOAYKT
okucneHus xpoma? Hamumure ypaBHEHHS BCeX MPOUCXOAAIINX IporeccoB. CrenaiiTe BEIBOI BO3MOKHOCTH KOPPO3HOHHOTO
nporiecca? OTBET 00OCHYHTE.

YK(V)-1.1 V1,VK(¥)-1. 2V 1, YK(V)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

| 3amuTa otuera no
nabopaTopHOU padore.

Bormpocsr:

1.Peaxmms: A(r) + 2B(r) = 2C(r) asnsercs npoctoii. Kakoii rpaduk oTpaikaeT 3aBUCHMOCTb CKOPOCTH JTOH PEaKIUU OT
KOHIIEHTpAaIny BemecTBa A 1 Bemiectsa B? O0bscHUTE cBOH BBIOOp. HanumuTe KHHETHUECKOE YpaBHEHUE dTOW peakilny.
Uemy paBeH 00U NOPAIOK peaKuu?

L L, L v

L

- A

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

2. Kakas sneprust Ha3bIBaeTCsl dHeprueit akrupauu? Kak oHa BIHMsIET Ha CKOPOCTb XUMUUECKON peakuu? 3aBUCUT JIM OHA
oT TeMrieparypbl? Kakoit BBIBOJ MOXKHO CI€JIaTh O XUMUUECKON PEeaKIMK, PACCUNTAaB JIsl He€ SHEPTUI0 aKTUBALIMU?

v
v

3. Kakum 00pa3oM ycTpOHCTBO TEPMOCTATA, UCIIOIB3yEeMOT0 B 1a00paTOpHOU paboTe, BIHUSET HA BEIUYHHY TIOTPEITHOCTH B
pacdere SHEpPriuyd aKTUBALUU?

KoHTponbHbIE BOITPOCH! pa3MeIIeHbl B yueOHOM nocobuu: JIabopaTopHblil MPaKTUKYM 110 001IeH 1
Heopranuueckor xumuu: yaeonoe nocobue / H. @. Cracse, A. A. [Inakuakun, E. M. Kaszera;
HarmonanwHslii nccnenoBarenbekuii Tomckuit monurexauueckuii yausepeuret (TITY). — 3-e uzn.,
nepepad. u gomn. —Tomck: Uzn-Bo TITV, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata o6pamenus: 11.03.2018). — Pexum nocryna:
u3 kopriopatuBHOM ceTu TIIY .- TeKCT: 3IeKTPOHHBIN.

| 3amumra U]J13.

Bomnpocsr:




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

1. OObsicHUTE, MOYEMYy KOHLEHTPALMs PEarcHTOB M KaTalM3aTop HE BIMSIOT Ha 3HAYCHHWE KOHCTAHTHI paBHOBECHUS?
Paccunraiite paBHOBECHYIO KOHLEHTpauuio Bojopoaa B peakiyuu 2HI(r) <> H2(r) + 12(r), ecan HavanbHast KOHIEHTPALHS
HonoBogopona cocrasisuia 0,55 Moub/i, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anummre OCHOBHBIE CTaJUM PACTBOPEHMS TBEP/BIX BELIECTB, KAKUMH TEIUIOBBIMHU 3()(EKTaMU OHH COIPOBOXKIAIOTCSL.
IIpu pactBopenuu 10 r rugpokcuna Hatpus B 250 M1 BoAbl Temneparypa noseicunack Ha 9,7 K. Paccuuraiite sHTansmuio
pPacTBOpEHUs] TUAPOKCHA HATpUsl, IPUHUMAsl YAEIbHYIO TEIUIOEMKOCTh PAacTBOPA PAaBHOU YAENBbHOH TEMIOEMKOCTU BOJBI
4,18 JIx/(r-K).

3. Beruuciure TemmepaTyphl KpUCTALUTU3AlUN U KAIICHUS pacTBopa, cojeprxkaiiero 3,4 r xjopuaa 6apus B 100 T Bo1bl, eciiu
Ka)XyIasi CTETICHb KPUCTAITM3ALUH COJIM B PACTBOPE COCTABIACT 75 %.

4.Kakue U3 mepedncIeHHbIX XapaKTEPUCTHK: TEMIIEpaTypa, SHTPONHS, Macca, IIIOTHOCTb, CBOOOIHAS SHEPTHsI, BHYTPEHHSIS
9HEPrHs, TEIJIOTa SBISAIOTCA (YHKIUSIMH COCTOSHMSA, a Kakde — IapaMeTpaMH COCTOSHHUs cucTeMbl. Ha pucyHke
MIPEACTABIICHBI SHEPTETUUECKIE IUarpaMMBbl IIPOIIECCOB OKUCICHUS YIIIEpoia U a30Ta:

B By
NO C+0,

E; —_— E| ——

l |

| 1

AE} 90,37 kx AE} 393,5 kx
l i
YNy + %Oy | | O,

E1 —— Ez .

Xoa peakumm Xop peakunu

Kakoii 13 mporeccoB sBISCTCS YK30TEPMHUUYCCKIM, a Kakoi — sHgorepmudeckum? OTBeT nosicHuTe. Paccumnraiite 00beMbl
PEareHToB U MPOAYKTOB SHAOTEPMHUUECKOIO MIPOLIECCa, €CIU B PE3YNbTAaTe €ro NpOoTeKaHus MorIoTmiIoch 125 k/{x Temna.
5.TpuBeneHn! rpadUKy 3aBUCUMOCTENH KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPhI LIS SK30TEPMUUYECKHX M SHA0TEPMUYECKUX
peakuii:

A
Ko | <o AH >0

T

OOBSACHUTE OTYYCHHBIC 3aBUCHMOCTH.
Koncranra paBroBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHbIE KOHLEHTpallUd BOJIOPOAA U




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

ammuaka passsl 0,2 u 0,08 Monb/11. Beraucnure HavaipHbIC KOHICHTPAIMK a30Ta M BOJIOPO/IA.

COopHEK 33134 U yIIpaXHEHUH 10 obmiel xumun: yaeoHoe nocobue [Dnextpornsiii pecype] / E. b. T'omymxkosa [u ap.]. —
1-e m3a.. — 1 xommbrotepHbIid daitr (pdf; 1.5 MB). — Tomck: 2016. — 3arnasue ¢ skpana. — JloCTynm U3 KOPIIOPaTUBHOM
ceru TITY. Cxema moctyna:https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

4]

TectupoBaHue — HE3aBUCUMBII
koHTpois [TOKO

[Tpumep Ounera:

1. PacTBOp BeliecTBa-HEIEKTPOINTA 3aKWUIAeT IpHU TeMmneparype(yoparb) Ha 15,36° Bblme, 4yeM 4YHCTBIH OcH30I
(Ka(benzoma)= 2,57). Ecan 550 r BemiecTBa pacTBOPUTH B OJHOM KWiIOrpamMMme OEH30Ja, TO IOHMKEHHE TEeMIIEpaTyphl

o]

Kpuctayumsanuu pactBopa (Kx(6ensona) = 5,70), cocraBur .

2. OcMoTHYECKOE AaBIIeHUE pacTBOpa, B 1 11 koToporo coxepxkutcs 25 T rimoko3sl (CqH,06) npu 25 °C, paBHO klla.
3. YcTaHOBUTE COOTBETCTBUE

BemectBo CBOWCTBO B BOJTHOM PacTBOpE

A) HNO, 1) cnaOBbIif SIEKTPOHAT

b) CH;COOH 2) CHIIBHBIHN 3JIEKTPOJIUT

B) KOH 3) HEDNIEKTPOIUT

I') C,Hs;OH

1) NaCl

4. KoHcTaHTa 1Mcconralyy a30TUCTOH KUCIIOTHI TP pa30aBlIeHNH pacTBOpa
HNO,=H"+NO,

1) yBennmuuBaeTcs ~ 2) yMEHbLIAETCs  3) HE U3MEHSETCS
5. N3oronmdecknii Kod(Q(GUIMEHT HHUTpaTa Kailus, KaXyllascs CTENeHb TUCCOIMAlWH KOTOPOTO B BOIHOM pacTBOpe
coctasisieT 50%, paBeH
6. Ecii creniens nuccormanuu 0,2 M mypaseuHOH kuciotsl (HCOOH) pasra 0,03, To KOHCTaHTa AUCCOIMAIIAY PaBHA .
7. H,SO, B3aumoielicTByeT HeoOpaTHUMO C

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonmaecTBO MOHOB B KPATKOM HOHHOM YPaBHEHHH PEAKIINN
Na,S0; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9.Kucnyto cpeny uMeIoT BOJAHbIE PACTBOPHI COJIeH

1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO4
10. Cynbdun natpus (Na,S) B BOIHOM pacTBOpe
1) Tupposu3yeTcs 10 KaTHOHY
2) THOPOIU3YETCS TI0 AaHUOHY
3) THApPONM3yeTCs 10 KATHOHY W AHHOHY
4) He THIPOIU3YeTCS
11. YcraHoBUTE OCIEOBATEIEHOCTE TI0 YBEIHYSHHUIO BOCCTAHOBUTEIEHOW aKTUBHOCTH METAJUIOB

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

+0,34 -2,92 —0,25 +0,8 +1,5




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

12. BJIC MenHO-KaAMHEBOTO ranpBanudeckoro snementa (¢°Cd”/Cd= -0,41 B, ¢°Cu™'/Cu = +0,34 B) npu cTanIapTHBIX
YCJIOBUSIX paBHA B.

13. Ha aHOzie Ipy KOPPO3HMH OLMHKOBAHHOT'O KeJle3a MPOTEKaeT IPoLecc

1) Fe - 2¢ = Fe*"

2) Zn-2e=Zn>"

3)2H +2e=H,

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

14. Ecim ipoBoauTs 3nekTposm3 pactBopa CoSOy B Teuenue 10 1 npu cuie Toka 20 A (1 = 80%), To Macca BemecTsa,
o0pasyromerocst Ha KaToze COCTaBUT .

15. Ha xaroze rnpu 3JIeKTpoJIN3e BOTHOTO PACTBOPA XJIOPHIA [IMHKA C IIMHKOBBIM aHOJOM IPOTEKAIOT IPOLECCHI

1) Zn - 2e = Zn*"

2) Zn** +2e=7Zn

3)2H,0 —4e = 0, + 4H"

4)2ClI —2e=Cl,

5] duddepenunpoBaHHbIi 3a4eT

buner 1.

1 .I[ai/iTe OIMPCACICHUEC MOHATUIO TCPMOJUHAMUYCCKAasA CUCTEMA, TPUBCIUTC KﬂaCCI/I(i)I/IKaIII/II/I.

2. Chopmynupyiite BTOpoit 3akoH Payss s mporiecca KpuCTauIM3aIiiy pPacTBopa. 3aluIluTe ero
MaTeMaTUYeCKOe BhIpaKeHHE.

3.3anmuImuTepeaKinm, MPOTEKAIOIINE TTPH JIEKTPOIH3eBoIHOTO pacTBopa Zn(NOs),

4. ns peakuuu N,O + Hy— N; + H,O nonyyens! cneayronye 3KkCriepuMeHTaabHbIe TaHHbIE:

Pa, klla 12 24 36 48
Py, kIla 4 4 ? 2
v 0,2 0,4 0,15 0,4

PaccumnTaiiTe: KOHCTAHTY CKOPOCTH pPEaKIMM, YacTHblE MOPSAKH IO BEIIeCTBaM, OOIIMHA HOPSIOK
peaKIu ¥ YHCIIo, MPOMyIIeHHoe B Tabuuie. ChaenaiitTe BBIBOA O MeXaHU3Me JaHHOW peakiuu. OTBer
MOSICHUTE.

5. Meroauyeckue yKasaHus IO Il

omenype OlleHNBAHMS

O1eHOYHBIE MeponpusiTus

l'[poue;[ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

IIncemenHas npoBepodHast
paboTa Ha MPaAKTUYECKOM

[TpakTHyeckoe 3aHATHE 3aKaHYMBACTCS MMCbMEHHOMN MPOBEPOYHOI pabOTOM, KOTOpasi BKIIIOYAET B ceOs 5
3a/IaHM, COCTABJIEHHBIX MPEMOIaBaTeNIeM 110 TeME ITpaKkThueckoro 3auaTusA. Ha padoty otBogutcs 30
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3aHATHHU

MHHYT, 3aT€M CTYJCHTHI CIAIOT cBoU paboThl. Kaxknoe 3amanne onennBaercs B 1,2 6amuia, Takum 00pazom,
3a JAaHHOE OLICHOYHOE MEPONPHUATHE CTYACHT MOXKET NOJIYYHUTh A0 6 6ayuioB. /i HOATOTOBKH K
MPaKTHYECKOMY 3aHITHIO CTYJCHTY HEOOXOANMO MpopaboTaTh JEKIMOHHBII MaTepHa, MaTepra
Y4eOHHMKOB W/WIIN y4EOHBIX TTOCOOHIA.

Kpurtepun oueHnBaHus 0JHOTO 3aJaHUS:
¢ 3a/1aHNE BBHIMOTHEHO MOJHOCTHIO BepHO— 1,2 Gasia.
¢ 3amanue BoinoaHeHo yactruuao 0 — 1,0 6ana.

3ammTa NJ13

N3 cryaenta cogepxut 20 3ana4 u ynpaxxkaenui u3 J10I14, nepeuyeHb KOTOPHIX HAXOAUTCS B BAPUAHTE
N3 xaxnaoro cryneHTa. TeMbl 0XBaTbIBalOT BCE Pa3zeiibl IPOTrPaMMBbl IUCLUIIIINHBIL.

[IpenomaBaTenb obecnieurBaeT CBOEBPEMEHHOE TIOJTyUYeHHE CTyAeHTaMu BapuanToB UJ13, a Takke
MPEIOCTABIISACT AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIIPAKHCHHIA.

N /13 BBIMOTHSIOTCS B OTICIABHOM TETPaId, TpH 0(hOPMIICHHH KaXI0TO0 3aaHusl 00s3aTEIHHO YKa3bIBACTCS
€ro HOMCp, NPUBOJAUTCA MOJIHOCTBIO TCKCT YCJIOBUA KAXKA0I'0 3a/IaHUA. Pemrenue KaXXa0ro 3agaHuss JOJIKHO
OBITh IOJAPOOHBIM, C BKIIIOYUEHHEM ITPOMEKYTOUHBIX PAacu€TOB, PACCYXACHUM, MOSICHEHUH, C YKa3aHHEM
MCTIOJIb30BAHHBIX 3aKOHOB, IPABUI U (YOPMYIT; Y MOTYIaEMBbIX B K&XKIAOM JIEHCTBUH YHCICHHBIX BEJIMYUH
YKa3bIBaETCS eAMHUIIA U3MepeHus (pasMepHocTh). /I3 mpoBepser npenoaaBaTeb, BEAYITUN
nabopaTopHbIe 3aHATUSA. B TeueHue Helenu CTyIEHT JOJDKEH PelIUTh He MeHee 2-X 3a/1ay.

CymmMmapmsrit perituar 3a /13 cocraBnser 10 6amios.

Kpurtepuu ouieHKH 0JHOTO 32 IaHUS:

e 3anmanue opOpPMIICHO B COOTBETCTBHH C TPEOOBaHUSIMU U claHO BoBpems — 0,5 Oasia.
e 3anmanue o(hOPMIICHO B COOTBETCTBUHU C TPEOOBAHMIMU, HO c/laHO He BoBpems — 0,2 Oaa.

Ecmm 3aaHUEC BBIMTIOJHCHO C 3aMCYaHUAMU, TO CTYACHT UCIIPABIIACT OIIMOKHU U CIacT 3aJaHHUC BHOBB.
bamnel 3a HCITPABJICHUA HC CHUKAIOTCA.

3amura oTYeTa IO
naboparopHoit pabote

B nauane maGopatopHoit pabOTHI CTYICHT MOTYYaeT JOMYCK K paboTe, /IS 9ero OH MPEA0CTaBIIsCT
MIPEIo1aBaTeN0 KOHCIIEKT JIAOOPAaTOPHON pabOThI, B KOTOPOM KPAaTKO U3JI0KEHBI TEOPETUYECKHE OCHOBHI,
copMyarpoBaHa 11e7b pabOThI, MPUCYTCTBYET SKCIIEPHUMEHTAIbHAS YacTh, PUCYHKU M TaOJIHIIBI
HKCHEPUMEHTAIBHBIX JaHHBIX (IIpU HeoOxonumocTH). [1o okoHuanuu nabopaTopHOi pabOTHI CTYIEHT
CIIaeT OTYET, B KOTOPOM NPHUBECHBI YPABHEHHsI PEaKINil, OMMCAaHbl HAOJIOICHHS, TIPHBEICHBI
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pacyeThl,caeNiaH MPOMEKYTOYHBIN BHIBOJI TIO KaXKIOMY OIBITY, C/IeaH OOIIHiA BEIBOJ IO Ta0OpaTOPHOI
pa0ore.
CyMMapHBIil peUTHHT 3a Ja0OpaTOPHYIO pabOTy COCTaBIISIeT 3 Oasa.

Kpurepun oneHKH KOHCIIEKTA-0TYeTa K JIadopaTopHoil padore:

e [loaroroBka k tabopatopHoii pabote — 1 Gam.
¢ Oruer no nabopaTtopHoii pabote — 1 Oai.
e 3ammura mabopaTopHOM padoThl — 1 OajI.

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

PyGexxnoe TtectupoBanue (PT) mpoBoauTcss B KommbloTepHOW (opme B on-line pexxume BO Bpems
KOH(epeHII-HeIeNIN B CepeIMHE M KOHIIE TEKYILET0 CEMECTPa COTJIACHO PaCIUCaHUIO.

[TpopomxuTensHOCTh TecTHpoBaHus — 90 MuHyT 6e3 mepepbiBa. OTCUET BpEMEHH HAauYMHAETCS C MOMEHTa
BXxoJia cTyAeHTa B TecT. UHCTpyKTax, NMpeAIeCTBYIOMINNA TECTUPOBAHUIO, HE BXOJUT B yKa3aHHOE BpEMs.
CTyzneHT MOKeT 3aKOHUYMTH BbINOJHEHUE TecTa 10 UCTeUEHHs OTBEAEHHOIO BPEMEHH.

PT nameneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HAHMM, YMEHHH W BIIQJICHHWH, TOJYYCHHBIX
CTY/ICHTaMH 3a OTIPE/ICIICHHBIH TPOMEKYTOK O0yUCHHUS.

Kaxxnprit BapradT OmieTa MOACIUPYETCS KOMIBIOTEPOM IO 33JlaHHBIM pa3jieliaM XUMHUU B COACPKHUT 15
3agaHuid. CTyJI€HTbI BHOCSAT OTBETHI B KOMITBIOTEP, HO BCE PELICHUS U MOSACHEHHs MPOBOAIT Ha Oymare. I1o
OKOHYaHUM TECTUPOBAHUS MPENOAABATENI0 BbIIAETCS MAaTpHUIla OTBETOB U CyMMapHBIH PEUTHHT 3a TECT.
OO6cy>kieHne pe3yabTaToB TECTUPOBAHUS TPOBOAUTCS Ha KOHCYJIbTAIHH.

Kpurtepun oneHK#n 0JHOrO 3a1aHus:

® 3a KaXJl0€ NMPaBUJIbHO BHIMOJIHEHHOE 3aJJaHKE BBICTABISIETCA | TeCTOBBINA Oall;
¢ 34 HCHIPABUJIBHO BBIITOJHCHHOC NUJIM HECBBIIIOJIHCHHOC 3aIaHUC BBICTABJISICTCA 0 6EUIJIOB;
® I 321,[[3.HHI>1 C BBIGOpOM HCCKOJIbKHUX MNpPaBUJIbHBIX OTBCTOB, 321,[[3.HHI>1 Ha COOTBETCTBUE U
YCTAHOBJICHHUC IMOCJICAOBATCIBHOCTU NMPEAYCMOTPCHO YaCTUIHOC OLICHUBAHUC.
MakcumanbHBIM CyMMapHBIH TeCTOBBIN Oaiut 3a kaxknoe PT cocrasmsier 15 6anmos.
3a 2 menenu 10 PT cTyneHTH MOTYT 03HAKOMHUTCS C AEMOHCTPALlMOHHBIM BapuaHTOM OmIieTa, KOTOPBIN
pacnosaraercst Ha caiite http://exam.tpu.ruB pasznene «MeponpusTUs», U MOKET OBbITh BBIMOIHEH KaXIbIM
CTYACHTOM HCOTIPaHUYCHHOC YUCIIO PaA3.
Hnsa cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmuposanusi no y8ax)cumeibHoU npuiuHe,
npeodyCMOmMpeHa 803MOICHOCHb MeCMUPOBAHUs. 8 Pe3ePEHblUL OeHb, KOMOPbILL HA3HAYAemCcs cpaszy nocie
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KOH@epeny-Heoeu.

IIpu pezynomame pybescrnozo mecmupoganus 6 6anio8 u menee, 0OVUAIOWUMCA NPEOOCMABIAEMCs 8
nepuoo mexywieli. NPOMeNCYmoyHOU ammecmayul 803MONCHOCMb nosmopro npoumu PT 6 pezepsmviii
OeHv, coenacosanuwlii ¢ bropo pacnucanuii TITY.

Juddepenunpyemslii 3aueT

Juddepenuupyemsbliii 3a4eT NpoBoAUTCs Ha 18 3aueTHOM Henene. 3a4eT BBICTABIIACTCS 110 cCyMMe 0alljioB B
COOTBETCTBHUH CO IIKAJION JJI OTACIIBHBIX OLIEHOYHBIX MEPOIPUATHNA TEKYILErO0 KOHTPOJISL.

CTyneHThI MPOXOAIT YCTHOE cobeceqoBaHme, KOTOpoe BKIIOYaeT 4 Bompoca (2 TEOpeTHIECKUX U 2
MPAKTUYECKHX) MO IPOHACHHBIM TeMaM. CTyIeHT TOTOBUTCS B TEUEHUH 5 MUHYT U Jlajiee OTBEYaeT Ha
BOIIPOCHI, COITPOBOXkAAsi CBOM OTBET MOsICHEHUsIMU. Bpems orBera 15 MuHyT.

Kpurepuu onieHuBaHus 3avera:
0+54 6ay1oB - HEY/IOB.,

55+69 6amioB - ynos.,

70~89 GamioB — XOpoIIIo,

90+100 6a/mI0B — OTIUYHO.




