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1. Poab qucuunauHbl «XuMHus 2» B GOPMHUPOBAHMM KOMIIETEHIMI BBIyCKHUKA:

JjieMeHT Cemectp NuankaTopbl 10CTHXKEHUS CocraBiasiomue pe3yjibTaTOB 0CBOCHHUS AU CIUILIHHBI
00pa3oBaTeILHO KOMIIeTeH Ui (1ecKpUNTOPHI KOMIIETEHIMH)
. Kon HaunmenoBanue
# mMporpamMmsl HaumeHoBaHue
KOMIIETEHIMH | KOMIIETeHLHHU
(AcuunInHa, (CYOC) Kon HHIHKATOPA Kon HaumeHoBaHue
TIPaKTHKA, HHIUKATOPA JOCTHKEHUS
T'HA)
YK(V)- BnageeT onbiToM npuMeHEHUs 32aKOHOB
1.1B1 €CTECTBEHHBIX HAYK U MaTEMAaTHIECKUX METOJIOB U
MoOJIeNel IS pemIeH s 3a1a9 TEOPETHIECKOTO U
MIPUKIJIAAHOTO XapakTepa
AHanuzupyet
3a/1a4y, BBLACIISIS
NYK(Y)-1.1 Flaty, B
ee 0a3oBbIe
Crnocoben COCTaBIISIONINE YK(V)- YMeer penrats 3a1a4d TEOPETUIECKOTO U
OCYICCTBIIATD 1.1V1 IIPUKIJIAIHOTO XapaKkTepa
TIOWCK,
Xumus 2 2 KpUTHIECKUH YK(Y)- 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U
QHAIIM3 M CHHTE3 1.131 MaTeMaTHIECKUE METO/IbI TEOPETUIECKOTO
VK(Y)-1 uHpopMmaruy, Xapakrepa
MIPUMEHSATH
CHUCTEMHBIN OcymiecTBisier
Bnaneer penpoayKTHBHBIME METOIaMHU
TOAXO, JIst ITOKCK, BBIIEIISCT .
YK(Y)- MO3HABATEIBHOMN NEATEIHbHOCTH Y MBICIIUTEITHHBIMU
pemeHus U paHXupyer
1.2B1 olepalusaMH Ui peLIeHus 3a1a4
TIOCTABJICHHBIX nH(pOpMaIHIO Ha
€CTECTBEHHOHAYYHBIX JTUCIUILINH
3a1a4 OCHOBE
CHUCTEMHOTO
N.YK(VY)-1.2
V) OJIX0/Ia 1 Ymeer 0000mmaTh YCBOSIEMBIC 3HAHUS €CTECTBEHHBIX
METOJIOB YK(V)- HayK KaTeropusMu CUCTEMHOI'O aHaJIu3a U MOAX0Aa
MO3HAHUS IS 1.2V1 Y MBICIUTEJIbHBIMU OTlEpallUsIMU aHAJIU3a, CUHTE3a,
pelenus 3azad CPaBHEHUsI U OLICHKH
110 PasIMIHBIM VK(Y)- 3HaeT penpo yKTHBHBIE METO/IbI MTO3HABATEILHOM
THITaM 3aIIPOCOB 1231 JeSTeNIbHOCTH, TPU3HAKK CUCTEMHOTO IT0/1X0/1a 1
CHCTEMHOI'0 aHaJIM3a
Criocoben IICMOHCTpprCT Bna)leeT ONBITOM IUTAHUPOBAHUA W TIIPOBEACHUS XUMHUYCCKUX
TIPUMCHSATH IIOHUMAaHHuEC HCCJTC)IOBaHI/Iﬁ B obJactu TEPMOJNHAMHUKH, KHHCTHKH,
OIIK(Y)-2 COOTBETCTBYIOLIUIA N.OIIK(Y)-2.4. XUMHYECKUX OIIK(Y)-2.4B2 | ameKTpoXUMUM, XUMHH pAacTBOPOB, aHamu3a W 000OIIeHUs
li)I/IBI/IKO- TIpoHeCCOB U OKCIIEPUMEHTAJIBHBIX MaHHBIX, BBIABJIICHUA 3aKOHOMepHOCTCI;'I
MaTeMaTHYECKHUI TIPUMEHSACT OCHOBHBIC TIPOTEKAHUA XUMHUYCCKUX ITPOLICCCOB




arnmapar, MeTo/pl
aHaIM3a u
MOJIETUPOBAHHUS B
TEOPETUYECKUX U
9KCIEPUMEHTAJILHBI
X UCCIIENOBAHUAX
[pU pELIEHAN
podecCuoHaNbHBIX
3a1a4

3aKOHbI XUMHH

OTTK(Y)-2.4Y2

Ymeer OpeacATb TCPMOAMHAMUYCCKUE U KHHETHYECKUE
TapaMeTpbl XUMHUYIECKUX MIPOLIECCOB, MPOBOAUTL PAaCUCThL
KOJIMYECTBEHHBIX XapaKTCPUCTUK PACTBOPOB HEDJICKTPOJIUTOB U
J3JICKTPOJIMTOB, BBIABIATH 3aKOHOMEPHOCTH NIPOTEKAHUA
XUMHUYCCKUX peaKHI/Iﬁ

OIIK(Y)-2.432

3HaeT OCHOBHBIC MOHATHS M 3aKOHBI XUMHUYECKON
TEePMOJUHAMUKH, KHHETHKH, JIEKTPOXHMHU U MPOLECCOB,
MPOTEKAMLINX B PACTBOPaX

2. ITloka3zaTe/jM M MeTOAbI OLlEHMBAHUS
HﬂaHl/lpyeMlﬂe Ppe3yabTaThl oﬁyqemm M0 JTHCIHUIIJINHE KO}I HHAUKATOpa HaumeHoBaHue pasaeaa MeTOlILl OICHUBAHUSA
KOﬂ HaunmeHoBaHue JOCTHIKCHU A JUCHHUIIIHHBI (OHGHO‘{HbIe Meponpmn‘m{)
KOHTPOJIMPYeMO¥i
KOMIIeTeHIIuU (MU ee
4acTH)
P 1 | IlpuMeHsATH 3HAHUSI OCHOBHBIX IOHATUMN, TEOPHI U 1. 3akoHomepHOCTH [TnceMeHHas mpoBepoUHast
3aKOHOB XUMHYECKOH TEPMOAMHAMUKI M KHHETUKH, | 1 YK(V)-1.131 XUMHUYECKUX PEAKLIUN paboTa Ha MPaKTUYECKOM
YY€HHA O paCTBOPAX M 3JICKTPOXUMHUYICCKUX N.YK(Y)-1.2V1 2. DNEeKTPOXUMHUYECKHE 3aHSTHUU.
CHUCTEMax JJIs ONUCAHUS XUMHUYECKHUX MTPOIIECCOB. N.VK(Y)-1.231 MIPOIIECCHI 3amura U/13.
W.OIIK(Y)-2.432 3. Xumus pacTBOpoB TecTtupoBaHue — He3aBUCUMBIN
koHTpoJb [JOKO
P2 | BemoaHATh pacuéTsl TEPMOIUHAMUYECKUX (YHKIHUN 1. 3akoHOMEpHOCTH IInceMenHas npoBepoYHast
M KHHETUYECKHX [1apaMeTPOB XUMHYCCKUX PEaKUHM, | 1 yK(V)-1 1Bl XUMHUYECKUX PEAKIUN paboTa Ha MPaKTUIECKOM
CBOWCTB pacTBOpoOB Hu XapakTepUCTHK | N.YK(VY)-1 1V1 2. DNEKTPOXUMHUYECKHE 3aHATHUU.
ANEKTPOXUMHUYECKUX CHCTEM. N.VK(Y)-1.2B1 TIPOIIECCHI 3amura U/13.
W.OTIK(Y)-2.4Y2 3. Xumus pacTBOpOB TecTtupoBaHue — He3aBUCUMBIN
koHTpoJb [TOKO
P/13 | Ucmomb30BaTh METOBI TDIAHUPOBAHUS U MTPOBEICHUS 1. 3akoHOMEpHOCTH 3ammra oT4eTa 1mo
XUMHUYECKOTO JKCIEPUMEHTa i YCTAHOBJICHUS XUMUYECKUX PEAKIUN nabopatopHoit pabore.
3aKOHOMEPHOCTEMH IPOTECKaHUA xuMuueckux | U.OIK(Y)-2.4 2. BHGKTpOXHMI/Iqe(:KI/Ie
MPOLIECCOB, ONpPENENICHUsT WX KAaYeCTBEHHBIX U MIPOLIECCHI
KOJIMYECTBEHHBIX XapaKTEPUCTHK 3. Xumus pacTBOPOB
3. Hkaja oneHuBanus




[lopsiox opraHu3aly OLIEHUBAHUS PE3YJIbTATOB OOyUYEHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBaHHs Pe3ybTaToB 00yueHus: B ToMCKOM mosiuTexHu4eckoM yHuBepcutere (Cuctema OleHUBaHUs)» (B ACHCTBYIOIICH pelaKivu).
Hcnonb3yercs OanabHO-pEUTUHIOBAsl CHCTEMa OLICHUBAHUS pPE3yJbTaToB 00yueHHs. MToroBas oueHka (TpaJiulMOHHAs M JUTEpHas) MO BUAAM
yuebHoll nesrenbHOCTH (M3yuenue aucuumiaud, YUPC, HUPC, kypcoBoe mNpoeKTUpOBaHME, MNPAKTHKH) OIpeleNnseTcss CyMMOH OaijioB IO
pe3ysbTaTtaM TeKYyIIEero KOHTPOJIS U IPOMEKYTOUHOM aTTecTaliuu (MTOroBasi pedTUHIOBas olieHKa - Makcumym 100 6amioB).

PacnpeneneHHe OCHOBHBIX W AOIOJIHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCPONPUATUA TCKYHIECTO KOHTPOJIA H HpOMeX(YTOqHOﬁ arrecranun
YCTaHaBJIMNBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

PeKOMeHI[yeMaH mKaJjla JJIs1 OTACIIbHBIX OLICHOYHBIX MGPOHpI/IﬂTI/Iﬁ BXOJAHOT'O M TCKYHICT'O KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
3aJaHusA Tpa):lMIIPIOHHOﬁ OLICHKE Onpe}leﬂe}me OHeHKH

90%+100% «OTImaHOY OTnnyHOE MOHMMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHWSA, OTIMYHbIE YMEHHS U BIaJEHUE ONBITOM MPAKTUYECKOHN JIESITENbHOCTH,
HE00XOANMBIE PE3yIbTaThl 00yUeHUsI CPOPMUPOBAHBI, HX KAUYECTBO OLIEHEHO KOJIMYECTBOM 0aIJIOB, OJIM3KHUM K MaKCHMAJIEHOMY

70% - 89% «Xopomro» JlocTaTo4HO NONHOE TIOHUMAHHUE MIPEAMETA, XOPOIINE 3HAHNS, YMEHHS U OTIbIT IPAKTUIECKON AEATEIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HA OJHOTO U3 HUX HE OLICHEHO MUHIMAJIbHBIM KOJIMYECTBOM OalJIOB

55% - 69% «YmoBn.» [Ipremnemoe NOHUMaHKE TIPEMETA, YOBIETBOPUTEIbHBIEC 3HAHUS, YMEHHUS H OITBIT IPAKTUUECKOH NEeSITEIbHOCTH, HEOOXOAUMBIE PE3YIIbTaThI
00yd4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MHHUMAIBHBIM KOJIMYECTBOM 0ajlioB

0% - 54% «Heynosn.» PesynbraTsl 00y4deHns1 HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUYHBIM TPEOOBaHUSIM

[ITxana 1151 OLEHOYHBIX MEPONPHUITHI 3K3aMEHA

% BBINOJIHEHUS JK3aMeH, CooTBeTCTBHE
3aJ]aHUil JK3aMeHa oa Tpalll/ll["OHHOﬁ OIICHKE O“peHeHeH"e OHenKHn

90%+100% 18 +20 «OTauyHO» OTin4HOE MOHUMAaHKE NpeaAMeTa, BCeCTOPOHHHE 3HAHUS, OTJIMYHBIE YMEHHS U BIIQJCHUE ONBITOM IPAaKTUUYECKOH JesITeNbHOCTH,
HEOOXOMMBIE Pe3yNIbTaThl 00y4eHHs CHOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJMUYECTBOM OAIIOB, OJIM3KUM K MAaKCUMaJIbHOMY

70% - 89% 14+ 17 «Xoporio» JlocTaTo4HO NOJNHOE IOHUMAHUE MPEAMETa, XOPOIIUE 3HAHUSI, YMEHHS U OIIBIT PAKTUYECKOW EATEIbHOCTH, HEOOXOIMMbIE
pe3ysbTaTbl 00y4eHust chOPMUPOBAHBI, KAYECTBO HH OJJHOTO U3 HUX HE OLIEHEHO MUHHMAJIbHBIM KOJINYECTBOM 0aJlsIOB

55% - 69% 11+13 «YIOBIL.» [IpreMiemoe MOHUMaHKE IPEIMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OIBIT MPAKTHYECKON AEATEIIEHOCTH, HEOOX0IUMBIE
[pe3yJIbTaThl 00YyUeHHUs CHOPMHUPOBAHBI, KA4ECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0ajllioB

0% - 54% 0+10 «Heynosi.» PesynbraTsl 00ydeHns] HE COOTBETCTBYIOT MHHHUMAJIBHO JOCTATOUHBIM TPEOOBaHUSIM

1. TlepeyeHb THMOBBIX 3aaHMIi

OneHovHbIe MEPONPUSATHS

IIpuMepbl THIOBBIX KOHTPOJbHBIX 3aaHUI

1] ITucbMeHHas TPOBEpOYHAst
paboTa Ha MPaKTUIECKOM

3amauusd:
3amanue 1.
ECJ'II/I IJIACTUHKY M3 YUCTOI'O0 HHMHKA OIMYCTUTH B p336aBﬂeHHyIO KHCJIOTY, TO HadaBHICCCA BBIJCJICHUC BOAOPOAa BCKOPE
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3aHATHHN

mouTH npekpamaercs. OJHAKO, MPU NPUKOCHOBCHWHM K IIMHKY MEIHOM NallouyKoW W3 TOCIETHEeH HayuHaeTcs OypHOe
BBIJICTICHUE BOJIOpoa. JlaliTe 00BsICHEHUE TPOUCXOIAIIEMY .

3amanue 2. DNEeKTPOoIN3 BOIXHOTO pacTBopa xinopuaa Hukens (I1) B anexTpommsepe ¢ HHEPTHHIM aHOJOM MIPOBOIWIA 5 9 TIpH
cune Toka 20 A, BEIXOm MmO TOKy coctaBmia 95%. 3ammmmre cxeMy oayekTponmsa. Ormpenenure: KOIWIECTBO
n3pacxoioBaHHOrO ekTpudectsa (Kir); Maccy BemecTBa, BBIIENUBIIETOCs Ha KaToe (T).

3amanne 3.

Hanummure ypaBHEHUs JIEKTPOXUMUYECKON KOPPO3UU XPOMa € KUCIOPOJHOW Aenonspuzanueid. KakoB KOHEUHBIH NPOIYKT
okucneHusa xpoma? Hanummmre ypaBHEeHHS BCeX MPOUCXOIANINX IporeccoB. ChenaiiTe BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO
nporiecca? OTBeT 060CHYITE.

3amuTa oT4eTa mno
nmabopaTopHoi pabdore.

Bomnpocstr:

1. Peakuus: A(r) + 2B(r) = 2C(r) asasetcs npoctoiil. Kakoii rpaguk oTpaskaeT 3aBHCUMOCTb CKOPOCTH 3TOM peakKiuy oT
KOHIICHTpAIUH BemecTBa A u BertectBa B? O0bscHUTE cBOM BRIOOP. Hammmite kKnHETHYECKOE YpaBHEHHE ATOH PEaKIIHH.
Yemy paBeH oOLIMIA TOPSAIOK peakunuu?

1)
A

v L v
C C C
1) 2) 3) 4)

2. Kaxkas sHeprus Ha3pIBaeTcs sHeprueil aktuBanuu? Kak oHa BAMsIET Ha CKOPOCTh XUMUYECKOU peakuu? 3aBUCHUT JIU OHA
oT TeMmeparypbl? Kakoil BBIBOJ MOXHO C/eNIaTh O XUMUUECKON peakInM, PacCUuTaB IJisl Hee SHEPTUio aKTUBAIIUN?

C

3. Kakum 00pazom ycTpoiCTBO TEpMOCTATa, UCTIOIB3YEMOTO B JIAOOpaTOpHOH paboTe, BIHSET HA BEIMYMHY IOTPELITHOCTH B
pacyeTre SHEPTUH aKTHUBAIUU?

KoHnTponbHble Bonpock! pa3melieHbl B yueOHOM nocoOuu: JlabopaTopHbIN IPAKTUKYM 110 O0IIeH 1
Heopranmueckoi xumuu: yueoHoe nocooue / H. @. Crace, A. A. Ilnakunkun, E. M. Kuszena;
HarnmonaneHeIi nccnenoBaTebekuii ToMckuit monmurexandeckuit yausepcuret (TITY). — 3-e u3n.,
nepepad. u gon. —Tomck: U3a-o TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2020). — Pexum
jpocryna: u3 kopnopatuBHOM ceTd TIIY.- TeKCT: 3JIeKTPOHHBIM.

3ammra UJ13.

Bomnpocsti:

1. OObsicHUTe, TOYEMY KOHIIEHTpPAIMs PEareHTOB W KaTalM3aTop HE BIMSAIOT HAa 3HAYEHHE KOHCTaHTHI PaBHOBECHS?
Paccunraiite paBHOBECHYIO KOHIIEHTpanuio Bojopoaa B peakuuu 2HI(r) «> H2(r) + I12(r), ecnn HavyanbHasi KOHLIEHTPALHS
otoBojioposa cocrarisiia 0,55 Mosb/J1, a KOHCTaHTa paBHOBecHs paBHa 0,12,



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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2. 3anmummTe OCHOBHBIE CTaJUM PACTBOPEHHS TBEPABIX BELIECTB, KAKMUMH TEILUIOBBIMHU 3()(EKTaMU OHH COIIPOBOXKIAFOTCSI.
IIpu pactBopenunu 10 r rugpokcuna Hatpusa B 250 Ma BoAbl Temneparypa nossicunack Ha 9,7 K. Paccunraiite 3HTaNbIUI0
pacTBOpEHUs TUAPOKCHUA HATPUS, IPUHUMAsS yIEIbHYIO TEIUIOEMKOCTh PacTBOpa PaBHOM YAENBHON TEIUIOEMKOCTH BOZBI
4,18 JIx/(1-K).

3. BeraucnuTe TeMmnepaTtypsl KpUCTALIM3ALNH U KUIIEHHUS pacTBopa, coaeprkaero 3,4 r xnopuna 6apust B 100 T Boasl, ecinn
KaXyIasi CTETeHb KPUCTAJUTN3AIUH COJIM B PaCTBOPE COCTABISIET 75 %.

4. Kakue U3 epeuncIeHHbIX XapaKTepPUCTUK: TEMIepaTypa, SHTPOINHS, Macca, INIOTHOCTh, CBOOOHAS SJHEPTHS, BHYTPEHHSIS
SHEprusi, TEIUIOTa SBIAIOTCA (DYHKIMSIMHM COCTOSHMSA, a KakMe — IapaMeTpaMH COCTOSHHUsS cucTeMbl. Ha pucyHke
Ipe/ICTABIIEHB] SJHEPIeTHUECKHE TUarpaMMbl IPOLIECCOB OKHCIIEHUs YIIIEpo/ia U a30Ta:

E‘ El
NO C+0,
E2 | EEE—— E1 -
I I
] ]
| I
AE} 90,37 kx AE| 3935 KDk
a a
YNy + % Oy | i ’
Eq —_ E; AL

XoA pearuuu XOA peakunn

Kakoii U3 mporeccoB SBISETCS SK30TCPMHUCCKUM, a Kakoil — sHmorepMudeckuM? OTBeT moscHUTe. Paccuuraiite 0ObeMBbI
peareHToB U MPOAYKTOB SHAOTEPMIYECKOTO TPOIIecca, ECII B pe3yIbTaTe ero MPOTEKaHUs MOTTIOTIWIOCh 125 k/[x Temma.

5. [IpuBenenst rpaduku 3aBHCHMOCTEH KOHCTAHTHI pPAaBHOBECHS OT TEMIIEPAaTypsl IS JK30TEPMHUYECKHX H
SHJIOTEPMHUYECKUX PEaKLIUN:

K" AH<0 AH >0

OObBscHHTE IMOJYYCHHBIC 3aBUCUMOCTH.

KoncranTa paBHoBecus peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHBIE KOHLIEHTpalMy BOJOpPOJA U
ammuaka paBssl 0,2 u 0,08 Moip/11. Berancnnre HagampHBIC KOHIICHTPAIIMY a30Ta ¥ BOJOPOIA.

COOpHUK 3a/1a4 ¥ YIPAXKXHEHUH 10 001Iel xumun: yaeoHoe nocobue [Dnektponnsiii pecype] / E. b. T'onymikosa [u ap.]. —
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2-e u3n., nom. u ucnp.. — | xommerotepHsiit daiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — Jloctyn u3
koproparusnoii cetu TITY. Cxema mocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4

TectupoBaHue — HE3aBUCUMBII
koHTposb LIOKO

[Ipumep Ounera:

1. PacTBOp BelIeCTBa-HEINCKTPOIUTA 3aKWUIACT Ipu Temmeparype(yopars) Ha 15,36° BbINIe, YeM YHCTBIH OeH301
(Ka(6emzoma)= 2,57). Ecim 550 T BemiecTBa pacTBOPUTH B OJHOM KWiorpamMMe OeH3071a, TO TOHIKCHHE TEMIICpaTyphl

o

kpuctamum3anun pacteopa (Kx(6enzomna) = 5,70), coctaBur .

2. OcMoTHYECKOE TaBICHNE pacTBOpPa, B 1 11 KoToporo coxepxutces 25 1 rimoko3sl (CeH1206) mpu 25 °C, paBHO kl1a.
3. YcTaHOBHTE COOTBETCTBHUE

BemectBo CBOICTBO B BOJHOM pacTBOpe

A) HNO, 1) cabblit 3MEKTPOIIHUT

b) CH:COOH 2) CHIIBHBIN 3JIEKTPOJIUT

B) KOH 3) HE3TEKTPOIUT

I') C.HsOH

1) NaCl

4. KoHCTaHTa AMCCONMAIMN a30THCTOM KHUCIIOTHI IPH pa30aBiIeHUH pacTBOpa
HNO; =H" + NOy

1) yBenmuuBaeTcss ~ 2) yMEHBIIaeTCs  3) HE H3MEHACTCS
5. W3otoHmveckuii kod(pUIMEHT HHUTpaTta Kaus, KaXyliascs CTENeHb IWCCONMALMA KOTOPOrO B BOJHOM pacTBOpE
coctasisier 50%, paBeH .
6. Ecnu crenens quccorpanun 0,2 M mypasbunoit kuciiorst (HCOOH) paBna 0,03, To KOHCTaHTa JUCCOLMAIMK paBHA .
7. H,SO4 B3auMoeiicTByeT HeOOpaTHMO C

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonnvecTBO MOHOB B KPATKOM HOHHOM YPaBHEHUH PEaKI[HH
Na;SO3 + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9. Kucnyto cpeny UMerOT BOAHBIE PACTBOPHI CONIEH

1) Na,SiOs 2) FeCls 3) ZnSO4 4) NazS04
10. Cynbdun narpus (Na2S) B BOJHOM pacTBoOpe
1) runponu3yeTcs Mo KaTHOHY
2) THOPOIIN3YETCS TI0 AHHOHY
3) THApOTU3yETCS IO KAaTHOHY M aHUOHY
4) He TUAPOIU3YETCS
11. YcraHoBUTE MOCIIEI0BATEIBHOCTD MO YBEINYEHHIO BOCCTAHOBUTEIBHOW aKTHBHOCTH METAJLIOB

1)Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeHO-KaAMHEBOTO TalbBaHUuecKoro anemenTa (¢°Cd?*/Cd=-0,41 B, °Cu?*/Cu = +0,34 B) npu cTanapTHBIX

YCIJIOBUSIX paBHA B.
13. Ha aHOoze 1ipy KOPPO3UH OLUHKOBAHHOTO JKEJ€3a IIPOTEKAET IpOLECe
1) Fe - 2e = Fe*
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2) Zn - 2e = Zn?*

3)2H" +2e=H;

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

14. Ecm npoBoutsh 31extposn3 pactBopa CoSO4 B Teuenune 10 1 npu cuie Toka 20 A (n = 80%), To Macca BeliecTsa,
o0pasyronierocs Ha KaToe COCTABUT T.

15. Ha xaTtoze rmpu 3JIEKTpOoJIi3e BOAHOTO PacTBOPA XJIOPHAA UHKA C IMHKOBBIM aHOJOM IPOTEKAIOT IPOLIECCHI

1) Zn—2e=2Zn*

2)Zn** +2e=12Zn

3) 2H,0 —4e = O, + 4H*

4) 2ClI--2e =Cl;
DK3aMeH buner 1.
1. Bemectso, He 06pasyromieecs U3 IPOCTHIX BEIECTB
DAG® (NOy) = 51,1 x/{oc/monn 3))AG® (NH3) = -16,7 kllorc/mons
2)AG? (NOy) = -82,4 xloic/mons 4))AGP (CHy) = -50 x[Jorc/mono

2. TepMOXUMHUYECKOE YPaBHEHUE PEAKIMU UMEET BUJ

CHa(r) + H2O () = 3Hai) + COqry
AHP, k/lorc/mons 74,9 2418 0 110,5
[pu momyuyernu 224 1 Bomoposa (H.y.) MOTIOTHTCS kJx Ternotel. Omeem oamv ¢ MOYHOCHBIO 00 0eCAMbIX.
3. DHTanenusa o0pa3oBaHus NeHTA()TOPHUIA MBIIIBSIKA, BEIYUCICHHAS! HA OCHOBAHWH SKCIIEPUMEHTAIBHBIX TaHHBIX:
2AS(K) + 3F2(r) = 2ASF3(F); AHol =-1842 xJIx
ASFs(r) = ASF3(;) + Fz(r); AHoz =317 xIx
paBHa kJx. Omeem oams ¢ MOUHOCMBIO 00 Y020 YUCA.
4 Kputepuem HampaBICHHOCTH MPOILecca B 3aKPBITON TEPMOAMHAMUUECKON CUCTEME SIBIISICTCS N3MEHEHHE

1) sHTANBINA 2)sneprust [n66ca  3) sHTpOmnus

5. BelpaxxeHre KOHCTAHTBI PABHOBECHS [Tl 00pATUMOH peakiuu
MgCO;) >MgOyt+ COxy + Sy MMeeT BHL

Dg-_1 3) __[mgCO,]

‘ [COzJ K_[Mgog]'[coz]

2) K=[CO0,] 4) 1 _[MgO ]-[CO,]
[MgCO,]

6. Eciiu B o6patumoii peakuuu A+2B«»D pasnosecusle konnentpauu A; B u D paBHBEI, COOTBETCTBEHHO, 0,6; 1,2 n
2,16 MomIB/11, TO KOHCTaHTa PaBHOBECHS PaBHA

7. Cxopoctb mpoctoit peakmmu CoHary + Hop = CZHG(r) IIpH TIOBBIIICHUW JaBJICHUS B 4 pasa
YBEJIMYUBACTCS B
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8. Ecnu TemmeparypHblii K03()(HIMEHT CKOPOCTH PEakIUU paBeH 4, TO MpH MOBBILEHHH TeMIepaTypsl Ha 20 TpagycoB
CKOPOCTB 3TOW pEaKkIny yBEIUIHUTCS B

9. Ilpu temmepatype 285 K HekoTtopas peaKuHﬂ 3akaH4yMBaeTcs 3a 3 waca, a npu 305 K 3a 20 mun. TemneparypHBIi
KO3 PHIIUEHT CKOPOCTH PEaKIK PABCH

10. Ecnu KOHCTaHTa CKOPOCTHU pEaKLMU NIEPBOIO nopﬂzu(a 203() = 302y 1pu 0° C pasra 1,41-10% ¢
1,27-10% ¢%, To TeMmepaTypHbIii KO3((HUIHMEHT CKOPOCTH PEAKLIMH PABEH .

11. PactBOp BellecTBa-HEINIEKTPOINTA 3aKUIAeT INpH Temreparype(yoparts) Ha 15,36° Bbllle, 4eM YHCTHIA OeH30J
(Ka(6enszona)= 2,57). Ecnu 550 T BemecTBa pacTBOPUTH B OJHOM KWIOrpamMMme O€H30ia, TO MOHIDKEHHE TeMIepaTyphl
kpucrayum3anuu pactopa (Kk(6enzona) = 5,70), coctaBur _ °.

12. OcmoTHyecKoe JaBieHne pacTBOpa, B 1 1 koToporo coxepxutces 25 1 rimoko3sl (CeH1206) mpu 25 °C, paBHO kI1a.
13. U3oroHnuecknii ko3(h(HUIMEHT HHUTpaTa Kaius, KaXymascs CTENEeHb ANWCCOIMAIMA KOTOPOTO B BOIHOM pacTBOpE
coctasisier 50%, paBeH

14. Ecnu crenens nucconunanuu 0,2 M mypasbuHo# kucinotsl (HCOOH) paua 0,03, To KOHCTaHTa TUCCOLMALINHN PaBHA

1, a npu 20° C paBHa

15. Kucnyro cpeay UMEIOT BOJIHbIE PaCTBOPHI COJieH
l) Na25i03 2) FEC|3 3) ZnSO4 4) Na2504
16. Cynsdun Hatpus (NazS) B BOIHOM pacTBOpe
1) runponu3yeTcs Mo KaTHOHY
2) TUAPONN3YETCS [0 aHUOHY
3) runponu3yeTcs 10 KaTHOHY ¥ aHHOHY
4) He TUAPONIU3yeTCs
17. DJIC MeaHO-KaIMHEBOTO rabBaHMuecKoro snementa (¢°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) nipu cTaHIapTHBIX
YCIIOBUSIX paBHA B.
18. Ha aHozie ipu KOppO3HHU OLMHKOBAHHOT'O XKeJie3a MPOTEKaeT MPOoIecce
1) Fe - 2e = Fe?**
2) Zn - 2e = Zn?*
3)2H" +2e =H;
4) 2H,0 + 2e = H, + 20H-
19. Ecniu mpoBoauTh anekTposin3 pactBopa CoSO4 B Teuenue 10 4 mpu cuie Toka 20 A (n = 80%), To Macca BeliecTsa,
o0pa3yolierocst Ha KaToae COCTaBUT T.
20. Ha xarojie npu 2J1€KTPOJIM3e BOJHOTO PACTBOPA XJIOPH/IA IMHKA C IMHKOBBIM aHOJIOM ITPOTEKAIOT MTPOLIECCHI
1) Zn—2e = Zn**
2) Zn** +2e=12n
3) 2H,0 —4e = O, + 4H*
4)2ClI--2e=Cl,

2. MeTtoanueckne yKa3aHus Mo mpoieaype oleHuBaHUs

OneHo4HbIe MEPONPUSITHS

IIpouenypa npoBeaeHnsi OLEHOYHOT0 MePONPUSITHS M HE0OXOAMMbIe MeTOIMYECKHE YKAZAHHUS

1.

[IncebMeHHast npoBepoYHast

[IpakTrueckoe 3aHsATHE 3aKAaHYMBACTCS MUCHbMEHHOM MPOBEPOUHOI pabOTOM, KOTOpasi BKIItOUAET B ce0s 5
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pa60Ta Ha IMPAKTHYCCKOM
3aHATUU

3a/laHul, COCTaBJICHHBIX MpernoAaBaTesieM Mo TeMe MpakTuyecKoro 3ausatus. Ha paboty orBogutcs 30
MUHYT, 3aT€M CTYJEHTBI CIA0T CBOM paboThl. Kaxkoe 3amanue onennBaercs B 1,2 6amia, TakuM o0pa3om,
3a JaHHOE OLICHOYHOE MEPONPUATHE CTYJEHT MOXKET MOIy4YUTh A0 6 GamnoB. /|1t MOATOTOBKH K
MPAKTUYECKOMY 3aHATHIO CTYACHTY HEOOXOAMMO MpopadoTaTh JICKIIMOHHBIM MaTepral, MaTepual
y4eOHUKOB W/UIH y4eOHBIX TOCOOUH.

Kputepuu onieHUBaHHUS OTHOTO 3aaHUSI:
¢ 3a/1aHue BBIOJIHEHO MOJTHOCTHIO BepHO — 1,2 Gaa.
e 3aganne BeinoaHeHo yactnaao 0 — 1,0 6amna.

3ammra /13

N3 crynenta conepxut 20 3anay u ynpaxHenuit u3 J10I14, nepeuenb KOTOPHIX HAXOAUTCS B BApUAHTE
N/I3 xaxpaoro cryaenTa. Tembl 0XBaThIBatOT BCE pa3/ieibl IPOrpaMMBbl JUCLUILIMHBI.

[IpenonaBaTens oOecrieynBaeT CBOEBPEMEHHOE NOTyYeHUE CTyieHTaMu BapuanToB UJ13, a Taxoke
MPEIOCTABIISET JIEKTPOHHYIO CChUIKY Ha COOPHUK 3a]1a4 U yIPaKHEHUH.

W13 BBIMOTHAIOTCS B OTJACIIBHON TETpaau, MPH 0(OPMIICHIH KaXKI0TO 3a/1aHUsl 0053aTebHO YKa3bIBACTCS
€ro HoMep, MPUBOJUTCS MOJIHOCTHIO TEKCT YCIOBUS KaX10T0 3a/1aHusl. Pelienne Kaxaoro 3aaHus J0KHO
OBITH MTOJIPOOHBIM, C BKIIOUEHHEM ITPOMEKYTOUHBIX pacu&TOB, PACCYKACHUH, MOSICHEHUH, C YKa3aHUEM
UCIOJIb30BaHHBIX 3aKOHOB, MPAaBWI U (POPMYIL; y MOTYYaeMbIX B KQXKJIOM JIEHCTBUU YHUCICHHBIX BETUYHH
yKa3bIBaeTCs eAMHUIA n3Mepenus (pa3mepHocTs). /I3 mpoBepsieT nmpenoaBareib, BeyIIHii
nabopatopHble 3aHATH. B TeueHue Helenu CTyJeHT JOJKEeH PEIIUTh HEe MeHee 2-X 3aad.

Cymmapnsiit peiitunr 3a U3 coctasnser 10 6amios.

KpuTtepun oieHKH 0IHOTO 33 IaHHS:

e 3anmanue opOPMIICHO B COOTBETCTBHH C TPEOOBAHUSIMHU U cllaHO BoBpems — 0,5 Oarra.
e 3amanne 0o()OPMIICHO B COOTBETCTBUU C TPeOOBaHUSIMH, HO cZJTaHO HE BoBpemst — 0,2 Oaa.

Ecau 3aIaHUEC BBITIOJIHCHO C 3aMCYaHUAMUA, TO CTYACHT UCIIPABIIACT OIIIHOKH 1 caacT 3aJaHHUC BHOBB.
bamner 3a HUCTIPABJICHUS HC CHHUXKAKOTCS.

3ammra oT4yeTa 1mno
nabopaTopHoi paboTe

B nauazne nabopaTopHOii pabOTHI CTYIEHT MOJyYaeT AOMYyCK K paboTe, sl 4eTro OH MPEeI0CTaBIIeT
MPEToAaBaTeNo0 KOHCIIEKT JIa0opaTOPHOi paboThl, B KOTOPOM KPATKO M3JI0KEHBI TEOPETUYECKUE OCHOBBI,
chopMyJIMpOBaHA 1IETh PAOOTHI, TPUCYTCTBYET IKCIIEPUMEHTATbHAS YACTh, PUCYHKH U TAOJIUIIBI
9KCIIEPUMEHTAIIBHBIX JIaHHBIX (pu HeoOxoaumocTH). 1o okoHyanuu 1a60paTopHOi pabOThI CTYACHT
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C/IaeT OTYET, B KOTOPOM MPHUBEACHBI YPAaBHEHMS PEAaKIUi, ONUCAaHbl HaOII0AEHUS, IPUBEICHBI PACUEThI,
C/IeJIaH MIPOMEKYTOUHBIN BBIBOJ ITO KaXKIOMY OITIBITY, CIIeJIaH OO BEIBOI 110 JIAOOPaTOpHOU padoTe.
CymMmapHbIil peiiTUHT 3a 1a0opaTopHyt0 paboTy cocTaBisieT 3 Oana.

Kpurepun oueHKH KOHCIIEKTa-0TYeTa K JIalopaTopHoil padore:

e [loxmroroBka k 1abopatopHoii padote — 1 Ga.
e Oruer no naboparopHoii padbote — 1 6am.
e 3ammra 1abopaTopHOU padoThl — 1 Oa.

TecTupoBaHUE — HE3ABUCUMBII
koHTpoJb [TOKO

Py6exnoe tectupoBanue (PT) mpoBoautcss B kommbioTepHOH (opme B on-line pexxume BO Bpems
KOH(EepeHII-HeAeU B CepeIMHE U KOHIIE TEKYIEro CEMEeCTpa COrIaCHO PaCIUCAHHUIO.

[IponomkutensHOCTh TecTHpoBaHus — 90 MuHyT 6e3 mepepbiBa. OTCUET BpEMEHH HAaUYWHAETCS C MOMEHTa
BxoJa cryaeHra B Tect. MHCTpyKTax, MpeAlIECTBYIOIIUNA TECTUPOBAHHIO, HE BXOJUT B YKa3aHHOE BPEMs.
CryzneHT MOKeT 3aKOHUYMTD BbINOJHEHHE TecTa 10 MCTeUEHHs OTBEAEHHOIO BPEMEHH.

PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HAaHMHM, YMEHHH W BIIQJICHUHA, TOJYyYCHHBIX
CTYZCHTaMH 3a OTPE/ICICHHBIN MPOMEKYTOK O0YUCHHUS.

Kaxxnpiii BapuanT Ousera MoJeIHpyeTcss KOMIBIOTEPOM IO 33JaHHBIM pa3fesiaM XUMUU U COJIEpPKUT 15
3anaHuil. CTyIeHThl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U MOSACHEHUs MTPOBOAAT Ha Oymare. [lo
OKOHYaHUM TECTUPOBAHUS MPEIOAaBATEII0 BBIIACTCS MATpPUIA OTBETOB U CYMMapHBIA PEUTHHT 3a TECT.
OO6cy>xJieHre pe3ynbTaToOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIUU.

KpuTtepun oieHKH 0IHOTO 3aIaHHS:

® 32 KaXkJI0€ MPaBUJIHHO BHITIOJHEHHOE 3aJJaHHE BBICTABIsIeTCsS | TeCTOBBINM Oas;
® 32 HEMPaBWJIHHO BBIMOJIHEHHOE WJIM HEBBIMOJIHEHHOE 3aaHKe BbicTaBisgeTcs () 0anos;
e I 33JaHUN C BBIOOPOM HECKOJBKUX MPaBUIIbHBIX OTBETOB, 3aJaHUl HAa COOTBETCTBUE H
YCTaHOBJIEHHUE M10CJIEI0BATEILHOCTH IIPEyCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.
MakcumanbHBIA CyMMapHBIN TeCTOBBIN Oayut 3a kakaoe PT cocrasnser 15 6amnos.
3a 2 Henenu 10 PT cTyneHThI MOTYT O3HAKOMHUTCS C IEMOHCTPAIMOHHBIM BapUAHTOM OWJIeTa, KOTOPHIN
pacrionaraercs Ha caifte http://exam.tpu.ru B pa3aene «MeponpuaTus», 1 MOXKET ObITh BBIMIOJTHEH KaXIbIM
CTYJ€HTOM HEOTrpaHUYEHHOE YHCIIO pa3.
Hna cmyoenmos, ne npowedwiux PT 6 nepuoo npoeedenus mecmuposanus no yeaxcumeibHol npuyune,
npeodyCMOmMpPeHa 803MOICHOCMb MeCMUPOBAHUsL 8 pe3epEHblll 0eHb, KOMOPbILL HA3HAYAemcs cpasy nocie
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KOHGepeHy-Hedeu.

IIpu pesynomame pybesicno2co mecmuposanusi 6 6a1108 u MeHee, 00YYAOWUMC NPedOCMABTISencs 8
nepuoo mexywel NpoMeNCYMOYHOU ammecmayuu 603MOICHOCMb nosmopHo npotmu PT 6 pesepembiii
deHb, coenacosannulil ¢ bropo pacnucanuu TI1Y.

DOK3aMeH

Ok3ameH npoBoaut LJOKO B koMIbI0TEpHOI (hopMe BO BpeMsl CECCUU COTTIACHO PACIHCAHUIO.

[Iepen TecTupoBaHuE CTYyAEHT IPOXOIUT MHCTpyKTax. [IpomomkurensHOCTh TecTupoBanusa — 180 MuHyT
6e3 nepepbiBa. OTCUET BpeMEHM HAuyMHAETCs ¢ MOMEHTa Bxoaa cTyieHta B «Tect». CTyaeHT MoOXeT
3aKOHYUTH BBIIIOJIHEHUE TECTA JIO UCTECUYEHUS OTBEIEHHOTO BPEMEHHU.

DK3aMEeH B TECTOBOM (opme HampaBieH Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIGHKY 3HAHHWM, yMEHUH U
BJIQ/ICHUH, MOJTYYEHHBIX CTYyA€HTaMU 3a ONpeAeSICHHbIA MPOMEKYTOK 0O0yUEHHUSI.

Kaxnplii BapuaHT Ousera MOAEIMPYETCS KOMIBIOTEPOM I10 33JaHHBIM paslielaM XUMHH U coiepxutr 20
3anaHuil. CTyIeHTbI BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U MOSICHEHUS 3allMChIBAIOT Ha Oymare.
[lo okOHYaHMM TeCTUPOBAHUS NIPENOJABATEINIO BBIJAETCSI MAaTpULa OTBETOB U CYMMApHBIA PEUTHHT 3a TECT.
bamner 3a axzamen 6yoym 3acuumamnsl no pe3yibTaTaM YCTHOTO coOecenoBaHUsA. YCTHOE coOeceqoBaHue
BKJIIOUAET TEOPETHUYECKHE BOIPOCHI, IIOSICHEHWS K PEILICHHBIM 3ajJadaM, 3alUCaHHbIM BO BpEMs
TECTUpOBaHUs (Ha JncTax) 1o Tecty. CTyIeHT TOTOBUTCS B TEUEHUU HECKOJIBKUX MUHYT U Jajie€ OTBEYaeT
Ha BOIIPOCHI, COITPOBOX/1asi CBOM OTBET NOACHEHUsAMHU. Bpems oreera 10 MUHYT.

Kpurepun onieHk# 0JHOrO0 3a1aHuUs:

® 34 KaXI0€ IMMPAaBHUJIbHO BBITIOJIHEHHOC 3aIaHUEC BBICTABIIACTCA 1 TecToBBIN 6ann;
® 32 HEMPABWJIBHO BHINIOJTHEHHOE WJIM HEBHITIOJTHEHHOE 3aj[aHne BeIcTaBisieTcs O 0aos;
® I 3a)IaHI/Iﬁ C BI)I60pOM HCCKOJIBKHUX IIpPaBUJIBHBIX OTBETOB, 3a21aH1/1171 HAa COOTBETCTBUE U
YCTaHOBJICHHE MOCIIEI0BATEIBHOCTH MPEIYCMOTPEHO YaCTUYHOE OLICHUBAHUE.
MaxkcuManbHbI CyMMapHbIi 06aiu1 3a 9k3aMeH cocTtanisieT 20 6aos.
3a 2 HenmenM 10 PK3aMEHa CTYJEHTHl MOTYT O3HAKOMHUTHCS C JEMOHCTPALIMOHHBIM BapuaHTOM OwuJera,
KOTOPBIN pacroiaraeTcs Ha caiite http://exam.tpu.ru B paznene «MeponpusiTus», U MOXKET ObITh BBITOJTHEH
KaX/IbIM CTYJICHTOM HEOTPaHUYEHHOE YHCIIO Pa3.
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