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1. Pousb aucuuminnbl «XuMus 2» B (GOPMHPOBAHNH KOMIIETEeHIIHI BHIMYCKHUKA:
Jaement " CeMBCTp CocrasJsioniie pe3yJbTATOB 0CBOeHHs (1eCKPUINTOPHI KOMIIETEHIHHN)
o0pa3oBarejbHOM Kon
HaumeHnoBanue
nporpamMmmal KOMITETEHIINH
KOMIIETCHIIUU HaumeHoBaHnune
(mucuuniMHa, Kon
npaktuka, 'HA)
Bnaneer omblTOM  OpUMEHEHUs  3aKOHOB  €CTECTBEHHBIX HAayK U
VK(Y)-1.B1 MaTeMaTUYEeCKUX METOAOB U MOJEIIEH JJI PEIICHUs 3a/1ad TEOPETUYECKOIO U
) NPUKJIAJHOIO XapaKTepa
Bnaneer penpoayKTUBHBIMM METOJAaMU IO3HABATEJIBHOW JEATEIbHOCTH U
Crnocoben VK(Y)-1.B2 MBICJIUTEILHBIMHU ONEPALUAMH [ PELIeHHs 3a1a4 eCTeCTBEHHOHAYYHBIX
OCYIIECTBILTE MOHCK, JMCIIAIUTAH
KPUTUYECKUN aHAIN3 U
Xumus 2 2 YK(Y)-1 CUHTE3 HH(POPMALIUH, YK(Y)-1.V1 YMeeT peniath 3a1a4l TEOPETUIECKOTO U MPHUKIIATHOTO XapaKTepa
MIPUMEHATHh CUCTEMHBIN v o0
TIOJXOJ1 /st PELIeHHS VRYL1Y2 MeeT 00001aTh YCBOSHHBIE 3HaHHUsI €CTECTBEHHBIX HAyK KaTErOpUSMH
IIOCTABIICHHBIX 331a4 V)-1. CHCTEMHOI'0 aHAJIA3a U MOJIX0/1a U MBICIUTENBHBIMY ONEpallisMH AaHAIIN3A,
CHHTE3a, CPABHEHUS U OLICHKH
VK(Y)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTHUECKUE METO b
) TEOPETUYECKOTO XapaKTepa
VK(Y)-1.32 3HaeT penpoAyKTUBHbBIE METO/IbI MO3HABATENbHOMN AESITEIbHOCTH, IPU3HAKI
) CHCTEMHOI'0 NIOAX0/1a ¥ CUCTEMHOI'O aHAJIN3a
Brnaneer onbITOM IJIaHUPOBAHHUA U MIPOBEJECHUS XUMUYECKUX UCCIIEJOBAaHUN B
OTIK(Y)-1.B9 005acTH TEPMOJMHAMHKH, KHHETUKH, JJIEKTPOXUMHUHU, XUMHH PaCTBOPOB,
CroCoGHOCTS YIHTHEBATE ’ aHaiu3a M 0000LIEHMs DKCIEPUMEHTANBHBIX JIaHHBIX, BBISIBJICHUS
COBPEMEHHBIE TEHICHIUN SaKOHOMepHOCTeﬁ MPOTCKAHUA XUMUYCCKUX NPOLECCCOB
PasBUTHS TCXHUKN 1 YMeer onpenensaTh TepPMOJAUHAMUYECKUE U KUHETUYECKUE TIapaMeTpbl
TexHomorkii B obaacti XUMHUYECKUX MPOLIECCOB, IPOBOIUTH PACUYETHI KOJIUYECTBEHHBIX
obecnieuenus TexnocdhepHoit OIIK(Y)-1.Y9 pon > IPOBOJUTE P
-~ 6e30MACHOCTH, XapaKTEPUCTHUK PACTBOPOB HEBJIEKTPOIIUTOB U JIEKTPOJIUTOB, BBISBIATH
¥)- M3MEPUTENBHON 1 3aKOHOMEPHOCTH NMPOTEKAHMSI XUMUYECKHUX PEaKIUi
BBIYHCIIUTEIILHOR TCXHHKH,
UH(POPMALIMOHHBIX
TEXHOJIOTH B CBOECH
po(eCCHOHABHON OTIK(Y)-1.39 3HaeT OCHOBHBIE MOHATHUS U 3aKOHBl XUMHUUYECKOH TEPMOIMHAMUKH,
ACATENBHOCTH ' KUHETHUKH, DJIEKTPOXMMHUHU M MPOLIECCOB, MPOTEKAIOIIMX B paCTBOpax
2. Tloxazaream M MeTOIbI OLICHUBAHUS
“J’laH“pyeMble Ppe3yibTaThl oﬁyqemm Mo THCHHUIIJINHE KOM]’leTeHIII/IH HaunMeHoBanue pa3aeaa MeTO[ll)l OICHUBAHUHA

Kox

HaumenoBanue

JIHCHUTLJIHHBI (oL eHOYHbIEe MePONPHUATHS)




PI1 IIpuMenATs 3HAHUA OCHOBHBIX IIOHATHH, TEOPUH M 3aKOHOB 1. 3akoHOMEpHOCTH [TuceMenHas mpoBepovHas
XUMHUYECKOU TEPMOAUHAMUKNA U KHUHETUKH, YUICHHS O pacTBOpax XUMUYECKUAX peaKI_[I/Iﬁ pa60Ta Ha HpaKTI/IquKOM
N DJICKTPOXUMHUYECCKUX CHUCTEMAX I OIHUCAHUA XUMHYCCKUX YK(Y)-]_ 2 SHCKTPOXI/IMI/ILICCKI/IG 3AHSITH.
HPOTIEeon. OIIK(Y)-1 HPOILIECCHI Bammra UJ13.
3. Xumus pacTBOPOB TecTupoBaHue — HE3aBUCUMBII
koHTposb [TOKO
PJI 2 BrImonHATE pacdéThl TEPMOIUHAMUYECKUX (HYHKIIHA 1. 3akoHOMEpHOCTH [TuceMenHas npoBepovHas
Y KUHETUYECKHUX MMapaMeTPOB XUMUUYECKUX PEaKIIHil, XUMHUYECKUX PEaKIuit paboTa Ha MPAKTUIECKOM
CBOICTB pacTBOpOB u XapaKTEPUCTHK YK(Y)-1 2. DIIEKTPOXUMHUYECKHE 3aHATHH.
AIEKTPOXUMUUYECKUX CHCTEM. OIIK(Y)-1 MPOIIECCHI 3amura U/13.
3. Xumusi pacCTBOPOB TecTupoBaHue — HE3ABUCUMBII
koHTposib [TOKO
P/ 3 Hcnonp3oBaTh  METOAbl  IJIAHUPOBAHUA W IPOBEICHUS 1. 3aKOHOMepHOCTI/I 3amura oTYeTa 10
XHMUYECKOTO SKCIIEPHMEHTA JUIS YCTaHOBJICHUS XMMHYECKUX PeaKIHii naGopaTopHoii pabote.
3aKOHOMEPHOCTEH  MPOTEKAHHs  XUMHYECKMX  TPOIECCOB, YK(VY)-1 2. DJIeKTPOXUMHHECKIE
igp:Iz([TeéIe:(l:ITﬂHK HX  Ka4eCTBEHHBIX U KOJMYECTBEHHBIX OIIK(Y)-1 Hf)OIIeCCI)I
PP 3. XuMus pacTBOpPOB

3. IIxana oueHnBaHUNA

[Topsiox opraHu3aly OLIEHUWBAHUS PE3yJIbTAaTOB OOYUYEHHS B YHMBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OllEHHBaHHS PEe3yJIbTaTOB 00y4eHUs] B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (CucTemMa OlleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3y/ibTaToB oOydeHus. MtoroBas oneHka (TpaJullMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumnH, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpenenseTcss CyMMOHW OajuioB 1o
pe3yJibTaTaM TEKYILIEro KOHTPOJIS ¥ IPOMEXKYTOUHOM aTrTecTaluy (UTOroBast peTHHroBasi oleHka - MakcumyM 100 OamioB).

Pacnipenenenne OCHOBHBIX W JONOJIHUTENBHBIX OaljIOB 3a OIICHOYHBIE MEPONPUATHS TEKYLIEro KOHTPOJS W TIPOMEXYTOYHOM aTTecTalluu
YCTAHABIIMBAETCS KaJ€HIapHBIM PEUTHUHI-TNIAHOM JUCIUIINHBI.

PeKOMeHHyeMaﬂ mKajga ajisi OTACJIbHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/'I BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJIHEHHS CooTBeTCTBHE
. OnpeeieHne OLEHKH
3alaHUA TPaAULMOHHOI OLleHKe
90%+100% «OTIIIHO» OTnugHOE IOHUMAaHKE TIPeIMEeTa, BCECTOPOHHNE 3HAHNUS, OTJIMYHBIE YMEHHUS U BIIa/ICHUE OTBITOM NPAKTHYECKON IeATETFHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00ydeHUs: CHOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJUYECTBOM 0AJUIOB, OJU3KIM K MAKCUMAIBHOMY
70% - 89% «Xopormoy» JlocTaTouHO MOJTHOE MOHMMAaHUE MPEMETa, XOPOIIHE 3HAHHSI, YMEHUSI U OIBIT IPAKTHYECKOH NeATeTbHOCTH, HEOOXOJMMEBIC Pe3yIIbTaThI
00y4eHus c(hopMHUPOBaHbI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJHYECTBOM OaJsIOB




55% - 69% «Y IOBJ.» HpI/IeMﬂeMOC NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/IquKOﬁ JACATCIBbHOCTH, HeO6XOHI/IMLIe PpE3yabTaThl
06yqu1/151 C(bOpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajoB

0% - 54% «Heynosin.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUSIM
[Ixana 1151 OLIEHOYHBIX MEPONIPUATHIA U T PEPEHIIMPOBAHHOTO 3a4eTa
Crenenn
a
c()opMHPOBAHHOCTH Bau COOTBeTC"EBHe Onpenenenue onenin
pe3yiabTaToB TPaAHUUHNOHHOHU OLICHKE
00yueHHnst
90% + 100% | 90+ 100 «OTIUIHO» OTin4HOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTJINYHbIE YMEHUS U BIaJICHHE ONBITOM NPAKTUYECKOH e TeTbHOCTH
$ 2 9
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl C(QOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE NPEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIICHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0alIOB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe NoHUMaHKE TPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIBHOCTH, HEOOXOMMBIE
Ppe3ynbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OAIIIIOB
55% + 100% | 55+100 «3a4TeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbTaTsl 06y4eHusI He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUAM
«He 3aureno»

4. TlepeyeHb THNOBBIX 3aJaHMI

OueHo4HbIE MEPONPHSITHS IIpuMepsbl THNOBBIX KOHTPOJILHBIX 321aHHI
1| IlucbmenHas mpoBepoyHas 3anaHus:
pa60Ta Ha IMPAKTHYCCKOM 3ananue 1.
3aHSITHA Ecnmu IUIACTUHKY M3 YUCTOrO HHWHKA OITYCTUTH B paS6aBJ’IGHHyIO KHUCJIOTY, TO HadaBLICCCA BBIACICHHUE BOAOPOJda BCKOPE

mouTH Tpekpamaercs. OmHaKo, NMPH NPUKOCHOBCHWH K MHWHKY METHOW MANOYKOH W3 TOCIenHedl HauyuHaeTcs OypHOe
BEIZIEeNIeHUE Bogopoa. Jlaiite 00bsicCHEHIE TTPONCXOIAIIEMY.
YK(Y)-1. 1B1, YK(V)-1.1 V1, YK(¥)-1.2 B1, YK(V¥)-1. 2V1

3ananue 2. DIEKTPOIN3 BOJAHOTO pacTBopa xiopuaa Hukens (I1) B anexkTponmusepe ¢ MHEPTHBIM aHOAOM MPOBOIWIN 5 4 IIPU
cuwie Toka 20 A, BbIXOA N0 TOKYy cocTaBuil 95%. 3amumunrte cxemy anexkrpoimsza. OrmpenenuTe. KOJIHYECTBO
M3pacxoJ0BaHHOTO 3MekTpudectBa (Ki); Maccy BemecTBa, BBIIEIUBIIETOCS Ha KaToe (T).

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

3ananwue 3.

Hanumure ypaBHEHUS 3JIEKTPOXUMHUYECKONH KOPPO3UHU XpOMa C KUCIOPOAHOH nenoiigpusanueii. KakoB KOHEUHBIH MPOIAYKT
okucneHus xpoma? Hanumure ypaBHEHHs BceX MPOUCXOAAIIMX TpoueccoB. CrenaiiTe BBIBOA BO3MOKHOCTH KOPPO3UOHHOTO
npouecca? OTBeT 00OCHYiTE.

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

2| 3ammTa oT4era 1mo Bomnpocsr:
nabopaTtopHoi padore. 1. Peaxuus: A(r) + 2B(r) = 2C(r) sBnsetcs npoctoit. Kakoii rpaduk oTpaxkaeT 3aBUCHMOCTh CKOPOCTH 3TOM peaKIuu OT
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KOHLIEHTpaLMHK BelecTBa A u BemectBa B? O0bsicHuTe cBOit BBIOOp. Hanmmmre kuHeTHYEeCKOE YpaBHEHUE ATOH peaKIyy.
Yemy paBeH 0OLIMH MOPSIOK peakiuu?

v 8] 8] v

g A AN

c c c C
1 2) 3) 4)

2. Kakas aHeprus Ha3bIBaeTCs SHeprueil aktupanun? Kak oHa BIHsSET Ha CKOPOCTh XUMHYECKOH peakiuu? 3aBHCHT JIM OHA
oT Temneparypbl? Kakoii BBIBOJI MOKHO CJIeTIaTh O XUMHUYECKON PeaKLUK, pAaCCYUTAB JIsl Hee YHEPTHI0 aKTHBALNH?

3. Kakum 00pazoM ycTpOHCTBO TEpPMOCTATA, UCIOIb3YEMOT0 B J1aDOpaTOpHOH paboTe, BIMSACT Ha BEIMYMHY IOTPEIIHOCTH B
pacdere SHEpruM aKTUBALUU?

KonTponbsHbIe BOITPOCH! pa3MeIIeHbl B yueOHOM rocodun: JIabopaTopHbIid IPaKTUKYM IO 00mIel 1
Heopranuueckoi xumuu: yuebnoe nocodue / H. @. Crace, A. A. [lnakunkun, E. M. Kuszesa,
HarmonanesHslii nccnenoBarenbekuii ToMmckuit monmurexandeckuid yaupepeuteT (TITY). — 3-e u3n.,
niepepad. u gom. —Tomck: Uzn-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2020). — Pexxum gocryma:
n3 KopriopatuBHOU ceTH TIIY .- TEeKCT: IIEKTPOHHBIN.

| 3ammra U]13.

Bomnpocsr:

1. OObsacHHUTe, MoYeMy KOHIIGHTPALUS PEAareHTOB M KaTaJn3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHl PaBHOBECHS?
PaccunTaiiTe paBHOBECHYIO KOHIEHTpaIio Bogopona B peakuuu 2HI(r) «» H2(r) + I2(r), ecnu HavadpHas KOHLEHTpAIUs
HomoBoaopoaa cocrarisiia 0,55 Mosb/11, a KOHCTaHTa paBHOBecus paBHa 0,12,

2. 3anummMrTe OCHOBHBIE CTAaJMH PACTBOPEHMSI TBEPHBIX BELIECTB, KAKUMH TEIJIOBBIMH (D (HEKTaMH OHHU CONPOBOXKAAIOTCS.
ITpu pactBopennu 10 r ruapokcuaa HaTpus B 250 M BoJIsI TeMIeparypa nossicmiachk Ha 9,7 K. PaccunTaiite sHTaNbNNIO
pacTBOPEHUs THAPOKCHIA HATPHS, MIPUHUMAs YIEIbHYIO TEINIOEMKOCTh PacTBOPA PaBHOW yIENBHOM TEINIOEMKOCTH BOJIBI
4,18 x/(r-K).

3. Beranciure TemMneparypsl KpUCTAIM3ALMK U KMIIEHHUST pacTBopa, coaepikaiero 3,4 r xyiopuna 6apus B 100 r Bopl, eciin
KaXyllas CTeNeHb KPUCTAJUIM3ALUU COJIU B pacTBOpe cocTasisieT 75 %.

4. Kakue 13 nepeyrciaeHHbIX XapakTepHCTHK: TEMIIEpaTypa, SHTPOIIHS, Macca, INIOTHOCTh, CBOOOIHAsT SHEPTHsI, BHYTPEHHSS
SHEPTrHs, TEIJIOTa SBISAIOTCA (YHKUUSIMH COCTOSHMS, a Kakhe — IapamMeTpaMHu COCTOSHUsI cucTeMbl. Ha pucynke
IIPECTABIICHBI SHEPTeTHYECKHE THarpaMMBbI ITPOIECCOB OKUCIICHHS YTIepoa U a30Ta:
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AE| 90,37 Kk AE| 3935 Kk
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Xon peakumi XOA peakumi

Kakoii u3 mporeccoB sABIACTCSA IK30TEPMHUCCKAM, a Kako — sHmoTepMudeckuM? OTBeT mosicHUTEe. Paccunraiite 00BeMbl
PEareHToB U MPOAYKTOB SHAOTEPMHUUECKOIO IIPOLIECCA, ECIH B PE3YIBTATE €r0 MPOTEKAHUS NOMIOTHIIOCH 125 k/[x Temna.
5. TlpuseneHs! rpaduku 3aBHCHMOCTEHl KOHCTAHTBI

SHJIOTEPMUUECKUX pEaKIUii:

paBHOBECHA OT TEMIECPATYphl JId OK30TCPMUUYCCKUX U

K" AH <0

AH>0

OOBsICHUTE TOTYYCHHBIC 3aBUCHMOCTH.
KoncranTa paBHOBecusa peakiun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHBIE KOHILIEHTpAIlMK BOJOPOAA U
ammuaka paBHel 0,2 u 0,08 Mob/n. Beraucnnte HavambHBIE KOHIICHTPALWHT a30Ta U BOJOPOJIA.

COopHUK 33124 1 yIpaXHEHUH 10 001mel XxumMun: yaeoHoe nmocodue [DnexTponHslid pecypc] / E. b. I'omymkosa [u np.]. —
2-¢ u31., Oo1. 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

koHTpoias [TOKO

[Ipumep Ounera:

1. PacTtBOp BelecTBa-HEIIEKTPOJIUTA 3aKHUNAET NPH TemrepaType(yopars) Ha 15,36° BblIe, 4eM YHCTHIH O€H30I
(Ka(6enzoma)y= 2,57). Ecnmu 550 r BemjecTBa pacTBOPHUTh B OJHOM KHJIOTpaMMe O€H30Jia, TO MOHIKEHHE TEMIICpaTyphl
kpuctamuzanuu pactsopa (Kk(6enzona) = 5,70), coctaBut °.

2. OcMOTHYECKOE JaBJIeHHE pacTBopa, B 1 11 kotoporo comepxurcs 25 1 rimoko3bl (CgH1o0g) mpu 25 °C, paBHO klla.
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3. YcTaHOBUTE COOTBETCTBHE

BemectBo CBOIICTBO B BOJTHOM pacTBOpe
A) HNO, 1) cnaOblit AMeKTPOIUT

b) CH;COOH 2) CUJIBHBIN 2JIEKTPOJIUT
B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHcTaHTa AMCCONMAIIMH a30THCTON KUCIOTHI IPH pa30aBIeHNH pacTBoOpa
HNO, =H"+ NO,"

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE M3MEHSCTCA
5. N3orormdeckuil Ko>((QHUIMEHT HUTpaTa Kalusd, KaXyIIascs CTENCHb AMCCOUUAIINH KOTOPOTO B BOIHOM pacTBOpPE
coctasisieT 50%, paBeH __
6. Eciu crenens auccornuanuu 0,2 M mypabsunoii kucinotsl (HCOOH) paBra 0,03, To KOHCTaHTa AUCCOIMALIMY paBHA .
7. H,SO,4 B3anMoieiCTBYET HEOOPATUMO C

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonnuecTBo HOHOB B KPaTKOM HOHHOM YPaBHEHUH PEaKIHU
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kuciyro cpery IMEIOT BOAHBIE PaCTBOPHI COJICH

1) Na,SiO; 2) FeCl3 3) ZnS0O, 4) Na,SO,
10. Cyne¢ux Hatpus (Na,S) B BOJHOM pacTBoOpe
1) TugpOM3yeTCS IO KAaTHOHY
2) THOPOIU3YETCS 110 AaHUOHY
3) TUIPONU3yeTCs MO KATHOHY ¥ aHUOHY
4) He runponH3yeTCA
11. YcraHoBHTE 1OCIIEI0BATEIBHOCTD M0 YBEINUEHHIO BOCCTAHOBUTEIbHON aKTUBHOCTH METAJLIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MeHO-KaIMHEBOr0 ranbBaHudecKoro snementa (9°Cd**/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHgapTHEIX

YCIIOBUSIX paBHA B.

13. Ha anozne npu KOppo3uu OLIMHKOBAaHHOTI'O JKeJle3a IPOTEKAeT MPOLECC

1) Fe - 2e = Fe**

2) Zn - 2e = Zn*

3)2H"+2e=H,

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

14. Ecnin mpoBoanTs 3s1ekTpoin3 pactBopa CoSO, B reuenne 10 1 nmpu cuite Toka 20 A (n = 80%), To Macca BemecTsa,
oOpasyromerocst Ha KaTo/ie COCTaBUT r.

15. Ha xaroze mpu 2JIeKTpoJIi3e BOAHOTO PacTBOPA XJIOPHAA IIMHKA C IIMHKOBBIM aHOJOM IPOTEKAIOT IPOLECCH
1) Zn—2e = Zn**

2) Zn** + 2e = Zn




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3) 2H,0 —4e =0, + 4H"
4) 2CI - 2e = Cl,

| duddepeHninpoBaHHBIN 3a4eT

buner 1.

l.}laﬁTe OIMPCACICHUEC MOHATUIO TCPMOJUHAMUYCCKAA CUCTEMA, IIPUBCANUTE KﬂaCCI/I(l)I/IKaI_[I/II/I.

2. ChopmynupyiiTe BTOpOii 3akoH Payiis 115 mporiecca KpUuCTaUTM3aliKi pacTBOPA. 3aIUIITUTE €ro
MaTeMaTUYeCKOe BhIPaKCHHE.

3. 3aMIIUTE PEaKIUK, IPOTEKAOIINE MIPH dJIeKTposru3e BogHoro pactopa Zn(NO3),

4. s peakuu NoO + Hy; — N2 + HyO nonydens! ciienyromume SKCIiepUMEeHTaIbHbIC JTaHHbBIC:

Pa, xlla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 04 0,15 0.4

PaccumraiiTe: KOHCTaHTY CKOpPOCTH PEAKIIMHM, YACTHBIC IOPSAKH IO BEIIECTBAM, OOMIMHA IOPSIOK
peaKkiuu 1 4ucio, mpomnyiieHHoe B Tabnuie. Chaenaite BIBOA O MeXaHW3ME AaHHOU peakuuu. OTBeT
TOSICHUTE.

5. MeToauuecKkue YKa3aHud 1o nmpoueaype ouCcHuBaHusl

OueHo4HbIe MEPONPHSITHS

Hpoue}Iypa MPOBEACHHUS OLICHOYHOI0 MEPONIPUATHS U Heo0X0IMMbIe METOTHYECKHUE YKazaHus

1.

[IncemenHas npoBepodHast
pa0oTa Ha MPaKTUYECKOM
3aHATUU

[TpakTrueckoe 3aHsATHE 3aKAaHYMBAETCSI TUCHMEHHOW MTPOBEPOYHON pabOTOM, KOTOpast BKIIOUYAET B ce0s 5
3aJlaHuH, COCTaBJIICHHBIX MIPENoAaBaTeieM 1Mo TeMe nmpakTudeckoro 3ausatus. Ha pabory orBoautcs 30
MUHYT, 3aT€M CTYJICHTHI CAAIOT CBOM paboThl. Kaxkoe 3amanue oneHuBaercs B 1,2 6arnina, Takum o0pazom,
3a JaHHOE OILICHOYHOE MEPONPUATHE CTYACHT MOXKET MOIYyUUTh A0 6 6anmoB. [Jis MOATOTOBKH K
MIPAKTUICCKOMY 3aHATHIO CTYJACHTY HEOOXOMMO TIPOpadO0TaTh JCKIMOHHBIM MaTepHall, MaTepHrall
y4eOHUKOB M/MITH Y4e€OHBIX TOCOOUH.

Kputepuu onieHuBaHus 0HOTO 3a1aHUSI:
¢ 3a/1aHNE BHIMOTHEHO TOJHOCTHIO BepHO — 1,2 Gaia.
e 3amanue BeimonHeno yactuugo 0 — 1,0 oayuia.

3amura UJ13

N3 crynenta copepxut 20 3anay u ynpaxsenuit u3 JJOI14, nepeueHp KOTOPBIX HAXOANUTCS B BapUAHTE
W13 kaxaoro cryneHTa. TeMbl 0XBaThIBAIOT BCE Pa3/ieibl IPOrpPaMMBbl TUCHUTUIHHBIL.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

[IpenogaBaTens oOecrieunBaeT CBOEBPEMEHHOE MOIY4YeHHE CTyIeHTaMu BapuanToB 1J13, a Takxke
MPEAOCTABIIAET FICKTPOHHYIO CChUIKY Ha COOPHUK 3a7a4 U YIPaKHEHUM.

W13 BBINOIHAIOTCS B OTACIBHON TETpaau, MpH 0OPMIICHUH KaXKI0TO 3a/1aHus 00s3aTeIbHO YKA3bIBACTCS
€ro HOMEp, MPUBOJUTCS MOJHOCTHIO TEKCT YCIOBUS KaXKI0TO 3a/1aHusl. Pelienne Kaxx10ro 3aianust I0JKHO
OBbITh IOJPOOHBIM, C BKIIIOUEHHUEM IIPOMEKYTOUHBIX PACUETOB, PacCyKIEHUMN, MOACHEHUH, C yKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, MPABUI U (DOPMYIT; Y TOTYyYaeMbIX B KQXKIOM JICHCTBUY YHCICHHBIX BEIMIHH
yKa3bIBaeTCs eIMHULIa u3Mepenus (pasmepHocTs). /I3 mpoBepsiet mpenoaBaTelb, BEAYIIH
nabopaTopHble 3aHATUS. B TedeHre HeJenu CTYISHT JI0JDKEH PelInTh He MeHee 2-X 3a/1a4.

Cymmapssriii peiitunar 3a /13 cocrapnser 10 6amios.

Kpurtepun onieHKH 0THOTO 32 TaHUSL:

e 3aganue opOpMIICHO B COOTBETCTBUU C TpeOOBaHUAMU U ciaHo BoBpeMs — 0,5 Oarna.
e 3aganue 0)OPMIICHO B COOTBETCTBUU C TPEOOBaHUSIMH, HO cAaHO He BoBpems — 0,2 Oamna

Ecnu 3amanmne BBIMOJIHEHO ¢ 3aMCUaHUSAMU, TO CTYACHT UCIIPABJISCT OIINOKU U CAacT 3aaH1MC BHOBBD.
bammer 3a HCITPABJICHNA HC CHUIKAKOTCA.

3amura oTyera 1o
nabopaTopHoii paboTte

B nauane nmaGopatopHoii paboThI CTYIEHT MOIYYaeT JAOMYCK K paboTe, /ISl 4eTo OH MPEA0CTaBIIsAET
MIPEIo/1aBaTeN0 KOHCIIEKT JIAOOPaTOpHON pabOThl, B KOTOPOM KPaTKO U3JI0KEHbI TEOPETUYECKHE OCHOBHI,
copMynHupoBaHa 1eb paboThl, MPUCYTCTBYET IKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH U TAOIUIIBI
AKCIIEPUMEHTAJIbHBIX IaHHBIX (Mpu HeoOXoauMOcTH). [To okoH4YaHuU 1abopaTOpHOM pabOThI CTYJEHT
CHIaeT OTYeT, B KOTOPOM IPHUBEIECHBI YPaBHEHUS PEAaKLIUi, ONMCAaHbl HaOII0/I€HUS, TPUBEICHBI PacueThl,
c/IeJIaH MPOMEXKYTOUYHBIN BBIBOJI IO Ka)KJIOMY OIIBITY, C/I€JIaH OOIIMHA BBIBOJI IO JaOOpaTopHOM paboTe.
CyMmMapHbIil peHTHHT 3a 1abopaTopHyto paboTy cocTaBisieT 3 Oana.

KpuTtepun onieHKN KOHCIIEKTa-0T4YeTa K J1a0opaTopHoii padore:

e Iloaroroska k mabopaTopHoit pabote — 1 6a.
e Oruer no nabopartopHoit pabore — 1 6am.
e 3ammuTa 1aboparopHOi padoTsl — 1 Gait.

TecTupoBaHue — HE3ABUCUMBII

koHTpois [TOKO

Pybexxnoe TtectupoBanue (PT) mpoBoauTcst B KOMIbIOTEpHOM ¢opme B on-line pexume BO Bpems
KOH(epeHII-HeAET! B CepeIMHE U KOHIIE TEKYILEro CEMECTpa COTrJIacHO PacHCaHUIo.
[IponomxurensHocTh TecTHpoBaHUs — 90 MuHyT 6e3 nepepriBa. OTCYET BpeMEHU HAUYMHAETCS] C MOMEHTa




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

BXxoJa cTyAeHTa B Tect. MHCTpyKTax, MpeALIECTBYIOMNUNA TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BPEMs.
CTyaeHT MOXKET 3aKOHYMTH BhINOJIHEHUE TecTa 10 UCTEeUeHHs OTBEIEHHOTO BPEMEHH.

PT nameneHo Ha He3aBUCUMYIO OOBEKTHBHYIO OIIEHKY 3HAaHWW, YMEHHMH W BIIQJICHUN, IMOTYYEHHBIX
CTYJCHTAMH 32 ONPE/ICIICHHBII MPOMEKYTOK OOYICHHUS.

Kaxxnpiii BapuaHT Ousera MOJEIUPYETCS KOMIBIOTEPOM M0 3a/laHHBIM pa3zesiaM XUMHUHU U COACPKUT 15
3aganuil. CTyI€HTBl BHOCAT OTBETHI B KOMITBIOTEP, HO BCE PEILICHUS U TIOSICHEHUS TpoBoAiT Ha Oymare. [1o
OKOHYaHUM TECTUPOBAHUS MPEIOJaBaTEI0 BBIJACTCS MaTpHIlA OTBETOB M CyMMAapHBIl pEHTHHI 3a TecT.
OO6cyxJieHne pe3ynbTaTOB TECTHPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIUH.

Kpurepun onieHKk# 0HOr0 3a1aHus:

® 32 KaXJI0€ MPAaBWIHHO BHITIOJIHEHHOE 3a/IaHUE BBICTABIIACTCS 1 TECTOBBIN Oasr;

® 32 HEMPaBUJILHO BBHIMOJHEHHOE MJIM HEBBIIIOJIHEHHOE 3a/1aHKe BbIcTaBisaeTcs () 6ayios;

e Uil 3aJaHUK C BBIOOPOM HECKOJIBKUX IPABWIBHBIX OTBETOB, 3aJaHWii Ha COOTBETCTBHE U
YCTaHOBJICHUE TTOCJIEA0BATEILHOCTH MPETYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MaxkcuManbHBI CyMMapHBIi TECTOBBIN Oart 3a kaxkaoe PT cocraBnser 15 Gannos.

3a 2 nenenu 1o PT cTyneHTHl MOTYT 03HAKOMUTCSI C IEMOHCTPAIIMOHHBIM BapUAaHTOM OMIIeTa, KOTOPHIMA
pacmonaraercs Ha caifte http://exam.tpu.ru B pa3aene «MeponpHsITHs», U MOKET ObITh BBIMOJTHEH KaXKIbIM
CTYZICHTOM HEOTPAHUYEHHOE YUCIIO Pa3.

Jna cmyoenmos, ne npoweowux PT 6 nepuoo npogedenuss mecmupo8arus no y8axcumeibHol npuyune,
npeoyCMOMpPeHa 803MONCHOCHb MECMUPOBAHUSL 8 PEe3ePBHbILL OeHb, KOMOPbILL HA3HAYAEMC S Cpa3y Nocie
KOHGhepeHy-Hedeu.

Ilpu pezynomame pybexcnozo mecmuposanusi 6 6annioe u meuee, 00Y4AOUUMC NPeOOCMABISIEMCs 8
nepuoo mexywelu NpoMedCYMmoOyHOU ammecmayul 803MONCHOCMb nosmopHo npotumu PT 6 pesepembiii
deHv, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Huddepenunpyemslii 3auet

Huddepenumpyembliii 3aueT npoBoAUTCs Ha 18 3aueTHOMN Henene. 3a4eT BBICTaBIIAETCS 110 CyMMe 0alliioB B
COOTBETCTBHUH CO IIKAJIOH JIJIs1 OTAENBbHBIX OLIEHOYHBIX MEPOIPHUSITHH TEKYIIEr0 KOHTPOJIS
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