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1. Poab aucuuniauHbl « Xumus 2» B GopMUPOBAHUM KOMIIETE HIMIi BBINMYCKHUKA:

DjeMeHT 00pa30BaTEIbHOMH

Koa kovmerenm

Cocrapisiionue pe3yjbTaToB 0CBO eHHUs (1eCKPHUIITOPbI KOMIIETEHIHH)

nporpaMmMabl (AU CITUITITHHA, Ceme HanmenoBanune KOMITCTCH I
b rl:I]JaKTl/lf(a, THA) ' P Kon HaumenoBanue
BuiiaeeT onbITOM TpYM EHEHHUS 3aKOHOB €CTECTBCHHBIX
YK(Y)1.B1 HayK ¥ MaTEMaTHICCKUX METOJ0B U MOJIeTIel IS
peIIeHHs 3a]1a4 TeOPETUISCKOTO U MPUKIIATHOTO
Xapakrepa
BaaneeT penpofyKTMBHBIMM METOJAMU TIO3HABATEIILHOU
YK(Y)1.B2 JIEATENIbHOCTH U MBICJIMTEIbHBIM M OTIEPALMSM U JUTSL
Criocoben ocymecTBIATS pellIeHNs 33124 eCTECTBEHHOHAYY HbIX JUCIUILINH
TOHCI, KpHTHHCCIKIHT YMeeT pemraTe 3a1a91 TEOPETUIECKOTO U NPHUKIIATHOTO
AHAJN3 U CHHTE3 YK¥V)1.¥1
YK(V)-1 uH( OpMaIUH, IPHM €HATh Xapaxiepa
CHCTEMHBIA TIOTX0 T [T YMeet 0000111aTh yCBOSHHBIC 3HAHUSI €CTECTBEHHBIX HAYK
DEILIEHHS TIOCTABIEHHBIX VK(Y)1Y2 KaTeropusIMU CUCTEM HOTO aHAJIM3a U MOJX0a 1
3aza9 MBICITUTECIIBHBIMUA OIEpaIMsM K aHAIII3a, CHHTE3a,
Xumus 2 CpaBHCHUS U OIICHKH
2 VK(Y)-1.31 3HaeT 3aKOHBI CCTECTBEHHBIX HAYK U MaTEMaTHICCKIE
METO Il TEOPETHYECKOTO XapakKTepa
3HaeT pernpoayKTHBHBIC METO bl [03HABATEIHHO I
YK(V)-1.32 JIEATEIIbHOCTH, IPU3HAKU CUCTEMHOTO NOIX04a U
CHCTEMHOTO aHaJn3a
BaajgeeT onbITOM TUTAHUPOBAHWE W TIPOBEICHHE
XUMMYECKHUX UCCIICI0BAHUH B 00JACTH TEPM O IMHAMUKH,
OIIK(Y)-1.BS KUHETHKH, 3JIEKTPOXUM MU, XAMUH PACTBOPOB, AHAJIU3 U
Criocoben npencrasisTh 000011 HNe SKCTIEPMEHTAJIBHBIX IAHHBIX, BBISBICHHC
aJICKBATHYIO COBPEMCHHOMY 3aKOHOMEPHOCTEH MPOTEKAHNS XMMHUYECKHUX MPOTIECCOB
OK(y)L | Ypommo s vayunyio ¥ MeeT OMpG/C AT TepMOHHaMIHeCie 1 KHHCTINGCKIG
SHAHMS OCHOBHBIX OMK(Y)-1.Y'5 mapamMeTphl XMMUYECKAX TP OTIECCOB, MTPOBOIUTH PACy EThI
TOJI0/KEHHH, 3aKOHOB H KOJIMYECTBEHHBIX XapaKTCPHCTHK PACTBOPOB
METOJIOB €CTECTBEHHBIX HAYK HEBJICKTPOJIMTOB U 3JICKTPOJINTOB, BLISABIIATH .
M MaTeMaTHUKH 3aKOHOMCPHOCTH NPOTEKAHNSA XUM MICCKUX PCAKIUN
OIIK(Y)-1.35 3HaeT OCHOBHBIC TIOHSATHS M 3aKOHBI XUM H4ECKOH

TEPMOIMHAMHKH, KUHETUKH, DJIEKTPOXMMHH 1 TPOTIECCOB,
MPOTEKAIOIIMX B PACTBOPax




2. Hoka3areM 1 METOALI OLICHUBaAH U

TliaHupyeMble pe3yJibTaThl 00y eHusl 10 JUCHUIUIHHE Komnerenuust HaumenoBanue pa3aena Metoabl oleHUBaAHU S
Kon HaunmenoBanue JIM CIUM TLJTH HbI (O11eHOYHbIEe Mep ONIPUSITHS)
P 1 | [IpumeHATH 3HAHHS OC HOBHBIX IMOHSITHUH, TECOPHUN U 1. 3akoHOMEPHOCTH ITuceMenHast mpoBepoUHast
3aKOHOB XWM HYECKOU TEPMOJI MHAMUKY U KUHETHUKH, XUMHWMECKUX PEaKITHid paboTa Ha MpaKT UueCKOM
YUEHUs O paCTBOpaX U JIEKTPOXUMHUIECKUX VK(V)-1 2. DIEKTPOX UM MM ECKUC 3aHATUMN.
CHCTEMAXx JUISl ONHMCA HUS XMMUYECKHX MPOLIECCOB. OIIK(Y)-1 TIPOLIECCHI Bammra UJ13.
3. XuMus pacTBOPOB TecTrupoBaHUE — HE3aBHUC UMBIiT
koHTpoJs [JOKO
Judd. 3auer
P2 | BemmonHiITh pacyéThl TEPMOIMHAM HICCKUX ()Y HK AN 1. 3akoHOMEPHOCTH [TucrMenHast poBepoYHAS
U KHHCTUYECKUX TApaMEeTPOB XHMM MYECKHUX PEaKIIHIA, XUMHWYECKUX PEaKITHi paboTra Ha MPaKT MIECKOM
CBOIICTB pacTBOpoOB u XapaKTEePUCTHK (5)7115[[({3(,3)/)1 1 2. DIEKTPOX UM M ECKUE 3aHATHUN.
ANMEKTPOXUMHUUECKHX CHUCTEM. MPOTIECCHI 3ammra UJ13.
3. Xumusi pacTBOPOB TecTrpoBaHUE — HE3aBUC UMBII
koHTpoJb [JOKO
P/I3 | Mcnosk30BaTh METO/BI IUTAHUPOBAHKS M ITPOBEICHUS 1. 3akoHOMEpHOCTH 3ammra oT4yeTa 1o
XHMIECKOrO  OKCIEPUMEHTa UL YCTAHOBJCHWA | o (V)1 XUMHYECKUX peakiuii nmabopaTopHoii padoTe.
3aKOHOM €pHOCTEMN MpOTEKaHUs XUM MY ECKUX 2. DIEKTPOX UM M ECKUEC
IIPOLIECCOB, ONpPENENeHNs MX KauyeCTBEHHBIX W TIPOTIECCHI
KOJIMYE€CTBEHHBIX XapaKTEPUCTUK 3. XuMusi pacTBOPOB

3. lIkaga oue HUBAHUSA

[Topsimok opraHM3alMyd OLECHHBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHBEPCUTETE PETIaMEHTHUPYETCSI OTACIbHBIM JIOKAJIbHHIM HOPMATHBHBIM aKTOM —
«Cuctema oLeHUBAHUS pe3ysbTaToB 00ydeHus B ToMckoM mojurexHudeckoM yHuBepcurere (CrucTema olieHUBaHUA)» (B JEHCTBYIOIECH pelaKIlim).
Hcnonb3yeTcsi OauibHO-peUTHHIOBasi CUCTEMa OICHUBAHUWS PE3yJbTaTOB OOydeHms. MToromasi oneHKa (TpaJWIMOHHAS W JIUTEpHAS) O BHIAM
yaeOHOU pnesrenpHocTH (m3ydenue nucumminH, YHWPC, HUPC, xypcoBoe NpOeKTHpOBaHWE, MPAKTHUKH) OMPENEIIeTCS CyMMOW OajjoB IO
pe3yabTaTaM TEKYIIETo KOHTPOJIS U MPOMEXKYTOTHOM aTTecTaliu (UTOroBasi pe MiTHHTOBas OlieHKa - MakcumyM 100 6amios).

Pacnpenenenne OCHOBHBIX W JOTIOJIHUTENIBHBIX OaiOB 3a OLEHOYHbIE MEPOTPHATHS TEKYHIEro KOHTPOJSI M TPOMEXYTOYHOH aTTecTalmu
YCTAHABJIMBAETCS KaJCHIAPHBIM PEUT MHI-TIJIAHOM JTUCLIUTUIMHBI.



PexoMenayemas mikaa AJisl OTACIbHBIX OLIE HOY HhIX MEPOTPHST Uil BXOJTHOTO M TEKYILEr 0 KOHTPOJIs

o,
%0 BbITIOJTHEHUS COOTBeTc’];BI/Ie Onpenenenne omeHKH
3aJaHusA TPaAAUIIHOHHOU OIICHKE
90%+100% «OrmyHO» OnmuyHOe NOHUMaHUE NPEIMETA, BCECTOPOHHUE 3HAHUS, OTIMYHBIE YMEHMS U BJIaJICHUE OIBITOM IPAaKTUYECKON JIESITEIIBHOCTY,
HEOOX0JMMbIe pe3yJIbTaThl 00y4IeHHsI cHOPMUPOBAHBI, MX KAYECTBO OI[EHEHO KOJIMIECTBOM 0aJUIoB, OJIM3KMM K M aKCHMaJIbHOMY
70% - 89% «Xopouio» JocTaTouHO MOJIHOE MOHUMAHKUE NPeMETa, XOPOLLIUE 3HAHUS, YMEHHS U OTIBIT IPAKTHYECKOH AESITEIBHOCTH, HEOO X0 IUMBIE Pe3yJIbTaThl
00yuenust c(hOpMHUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OI[CHEHO MUHUMAIILHBIM KOJIMIECTBOM 0aJIioB
55% - 69% «Y 10BILY» [Npuemnemoe NoHMMaHKUE TIPEMETA, YIOBICTBOPUTEIHHBIC 3HAHUS, YMCHHS U OTIBIT IPAKTUUCCKOH ISATEILHOCTH, HEOOX0 IUMBIE PE3yIbTaThI
00y4eHust c(hOpPMHUPOBaAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIIEHEHO MUHHAM AJIbHBIM KOJIMYECTBOM OaJlIoB
0% - 54% «Heynosay PesynbTatel 00yUyeHHs HE COOTBETCTBYFOT MUHUM AJIbHO JI0CTATOYHBIM TpeOOBAHHSM
[lkana 715 olie HOY HIX MeponpusAT Ml audde peHIHpoBa HHOTO 3a4eTa
Crenenp
cc opMupoOBaHHOCTH| CootBercrBHE
Baaa o OnpeneieHne O eHKU
pe3yJbTaToB TPaAMIHOHHOI OLleHKe
00y4eHust
0+ 0 + «OmmraHOY TIMIHOE TIO HUMAaHA TMETa, B HHUE 3HAHUS, O TVIMYHBI HUS U BJIAJICHHE OTILITOM TPaKTU4 i eI TeNIbHOCTH,
90% =+ 100% 90+ 100 O 0 0O 0¢ TIOHMMaHHE TpeIMeTa, BCECTOPOHHHE 3HA 0 e yMme aJICHHE OTIEITOM IIpa €CKOM JIeSITeITHHOC
HE0OX0IMMble pe3yJIbTaThl 00y4eHHs CHOPMHUPOBAHBI, HX KAYECTBO OILIEHEHO KOJIMYECTBOM 0auioB, OJIM3KAM K MaKCHMaJIbHOMY
70% + 89% 70+ 89 «Xopomo» JlocTaTouHO TOJTHOE IOHMMAaHUE TPEIMETa, XOPOIIHe 3HAHUS, yMEHHUS 1 OTIBIT IPAKTHICCKOM eI TeIEHOCTH, HE00X0 IMMBIE
pe3yabTatsl 00ydeHHs c(hOpMHUPOBaHBI, KAYECTBO HU OTHOTO M3 HUX HE OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJiioB
55% + 69% 55+69 «Y moBm» [puemneMoe MoHUM aHKE TIpeIMETA, Y IO BIICTBOPUTEIHHBIC 3HAHHS, YMEHUS U OTIBIT IPAKTHUYESCKOM JICA TEIILHO CTH, HEOO X0 IMBbIC
pe3yIbTaThl 00yICeHHS C(HOPMHPOBaHBI, KAYECTBO HEKOTOPBIX M3 HIX OIICHEHO MUHAM AJIGHBIM KOJIIECTBOM OAIIIOB
55% +100% | 55+100 «3auTeHo» Pe3ynbTatel 00ydeHHs: COOTBETCTBYIOT MUHMMAJHHO JIOCTATOYHBIM TpeOOBAHMSIM
0% + 54% 0+54 «HeynoBmy»/ PesynpTasl 00y4yeHus He COOTBETCTBYIOT MUHUM JIbHO JI0CTATOYHBIM TPeOOBAHUSAM
«He 3auTeHO»

4. TlepedyeHb TUMOBBIX 3aAHU

OIIeHO‘lHLle MeEpPOIpUATHUS “p“Mele THIIOBBIX KOHTP 0JIbHBIX SallaHl/lﬁ
1) IMucbMeHHast MpoOBEpOYHAs 3amaHus
paboTa Ha MPaKT MIECKOM 3ananue 1.

Ecnu nmnacTuHKy M3 Y4MCTOTO IIMHKA OTMYCTUTh B Pa30aBJICHHYO KUCJOTY, TO HA4YaBIEeCs BbIJEICHHE BOJOPOJA BCKOPE
moutu mperpam@aercs. OnHaKo, TMPU MPUKOCHOBEHWM K IMHKY MEJHOW TAJoYKoW W3 TOCIeJAHEH HadyWHAeTcsi OypHOe
BbIZIEJIEHHE BOoIopoia. JlaiiTe 00bsiCHEHHE TIPOUCXO ISIIIIEMY .
YK(V)-1. 1B1, YK(VY)-1.1 V1, YK(V)-1.2 B1, YK(V)-1. 2V1

3aHATHUHN

3azanue 2. DIIEKIPOJI3 BOJHOTO pacTBopa xopuaa Hukes (Il) B anextponmsepe ¢ MHHEpTHBIM aHOJIOM TPOBOIMIIN 5 1 TIPU
cuie m™ka 20 A, BbeIxoJg 1O TOKy coctaBull 95%. 3amimmre cxemy »alektposmsa. Onpenenure. KOJIMIECTBO
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M3pacxo0BaHHOTO AekTpudectBa (Kit); Maccy BelllecTBa, BBIJICIMBIIETOCS HA KaTo e (T).

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

3amanue 3.

Hanummte ypaBHEHUS 3JIEKTPOXUM HUECKOH KOPPO3UK XpoMa C KUCJIOPOAHOM Aenoisipu3anueii. KakoB KOHEUYHBIA T1pO Iy KT
OKHuCIeHUs xpoMa? HanmmmTe ypaBHEHHS BCEX ITPOUCXOIAIINX poreccoB. CrienaiiTe BbIBOT BOMOYKHOCTH KOPPO3HOHHOTO
mpouecca? OtBeT 000CHYiiTE.

YK(V)-1.1 V1, YK(V)-1.2V1, YK(Y)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

| 3ammra oryera mno
nmabopaTopHOi padoTe.

Bomnpocsr:
1. Peaxums: A(r) + 2B(r) = 2C(r) sBasietcs mpocToit. Kakoit rpad Mk oTpakaeT 3aBHCHMOCTb CKOPOCTH YTOH PEAKIUH OT

KOHICHTpaIu BeriecTea A 1 Betectsa B? O0bsicHuTe CBOM BpIOOp. Hammimute KuHETHIECKOE YPAaBHEHHUE TOM PEaKIHu.
UYeMy paBeH 0OMIUi MOPSAAOK peakiyn?

1) 2) 3) 4)

2. Kakas sHeprIst Ha3sIBACTCS SHepTHeH akTuBanmi? Kak oHa BIMSIET Ha CKOPOCTh XMMHMIECKOH peakiuu? 3aBUCHT JI OHA
oT TeMrepatypbl? Kakoii BbIBO MOKHO CEJIaTh O XMMMHMECKONW peaKLy, pacCUUTaB Il HEE€ SHEPTUIO aKTUBALMH ?

3. Kakum o6pa3oM ycTpoHCTBO TepMOCTaTa, UCIOJb3y EMOTO B Ta0OpaTOpHON padoTe, BIMSET Ha BEIMUKHY MOTPEIIHOCTH B
pacueTe SHEpIUU aKTUBALUH?

KoHTposbHbIe BONPOCH! pa3MeleHsl B yaueOHoM 1ocod nu: JIabopaTopHbIil MPaKTHKyM 1O 001 i 1
HeopraHudeckoi xumuu: yueonoe nmocooue / H. ®@. Crach, A. A. [Inakunkun, E. M. Kua3esa;
Hanmonans el uccneqoBatensckuii Tomckuit nonurexamaeckuit yausepcuret (TIIY). — 3-e mx.,
nepepad. u qon. —Tomck: U3a-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenus: 11.03.2020). — Pexum mgocTyna:
3 kopriopaTuBHOM ceTu TIIY .- TekcT: 231eKTpOHHBI .

| 3ammra NJ13.

Bompocsr:
1. OObsicHUTEe, TIOYEMy KOHIICHIpAIWs PEarcHTOB M KaTalM3aTop HEe BIIIOT Ha 3HAYCHHWE KOHCTAHTHI PaBHOBECHS?
Paccuuraiite paBHOBECHYIO KOHIIGHTpAIHIO Bojopoaa B peaknuu 2HI(r) «» H2(r) + 12(1), ecim HavaibHast KOHICHTpAIHS
HomoBoopoa coctaBisiia 0,55 MoJIb/1, a KOHCTaHTa paBHOBecus paBHa 0,12.
2. 3amuImuTe OCHOBHBIC CTAJUM PACTBOPEHUS TBEPJBIX BEIECTB, KAKUMH TEILIOBBIMH 3 eKTaMu OHH COTIP OBOXKAAFOTCS.
IIpu pactBopenun 10 r ruapoxcuaa Hatpusa B 250 M1 BoIbI TeMmepaTypa noBeiciiiach Ha 9,7 K. Paccunraiite sHTAIBINIO
pacTBOpeHHs M'MIPOKCHA HATPHsL, NPUHNMAsL Y IeJIbHYIO TEIUIOEMKOCTh PACcTBOpPa PaBHON yJEIbHON TENJIOEMKOCTH BOJpI



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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4,18 Ix/(r-K).

3. Beraucimre TeMniepaTyphl KpUCTAUTU3ALMN U KHTICHHS PacTBOpa, coieprkaiero 3,4 T xiopuna 6apus B 100 r Boapl, ecim
Kaxylllas CTeNleHb KpUCTAJUIN3ALMU COJIM B pacTBope cocTaBisieT 75 %.

4. Kakue u3 nepeynciieHHbIX XapaKTepUCTUK: TeMIIepaTypa, SHTPOIIMSL, Macca, MJIOTHOCTb, CBOOOIHAS SHEPTH S, BHY TP €HHSIA
SHEPTWS, TEIUIOTA SBISIOTCS (QYHKIMAMHU COCTOSIHMS, a Kakde — TapaMeIpaMu COCTOSTHHMS cucteMbl. Ha pucyHKe
TMIpeICTaBJICHbI SHEPTETUU ECKUE AMATPAMM bl IPOLIECCOB OKUCIICHUS yTJIEpOia M a30Ta:

& &
NO C+0,
= —_— E,
i |
]
AE| 90,37 kb AE| 393,5 kK
| |
VaNa + % Oy | | CO.
Ey| ————— Ez -

Xop peakuim Xop peauin

Kaxkoii 13 mporieccoB sIBISETCS YK30TEPMMUECKHM, @ Kakoi — sHA0TepMIkeckiM? OTBeT nosicHuTe. PaccunTaiite 00BeMBbI
pEareHIoB U POy KTOB HI0TEPMUYECKOIO IIPOLIECCa, ECIIM B pe3y IbTaTe €10 NPOTEKaHUs NOrnoTuioch 125 xJx temna.

5. TlpuBenesl rpaduKM 3aBUCHMOCTEl KOHCTAHTHI PAaBHOBECHS OT TEMIEPATyphl IS DK30TEPMHUYECKHX H
IHI0TEPM MIECKUX PEAKITHI:

OO0BSICHUTE TTOJyICHHBIC 3aBUCUMOCTH.

Koncranra paBroBecus peakiuu N2 + 3H2 A 2NH3 mpu 400 oC pasna 0,1. PaBHOBecHbIE KOHIIEHTpAIMK BOJOPOIA 1
ammuara passl 0,2 1 0,08 MoB/ 1. BeraucmTe HayanbHbIE KOHIEHTPAIMN a30Ta U BOJIOPO/IA.

COOpHUK 3a/1a4 U yIpKHEHHH TIo 0011el xuMuu: yuedHoe nocodoue [Dnexiponnsiid pecypc]/ E. b. Tonymxosa [u np.]. —
2-¢ u3M., oM. U uchp.. — 1 xoMmnboteprblit ¢paiin (pdf 1.5 MB). — Tomck: 2019. — 3arnasue ¢ sxpana. — Joctyn u3
kopropatuBHoii cett TITY. Cxema moctyma: https //www.lib.tpu.ru/fulltext2/m/2020/m001.pd f
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| TecTupoBaHMEe — HE3aBUC UMb
koHTpoJb [JOKO

[Tpumep Ounera:

1. PactBOp BemieCTBAa-HEIJIEKTPOJMTA 3aKUTACT TpHU TemIeparype(yOpate) Ha 15,36° BbIme, YeM YHUCTBIH OEH30J
(Ka(6enzona)= 2,57). Ecm 550 r BemiectBa pacTBOPHTH B OJHOM KWIIOIpamMe OEH30Ja, TO MOHMKEHHE TeMIIepatypbl

kpucTawm3anuu pacteopa (Kx(6enzona) = 5,70), coctaBur __ °.
2. OcMOTHYECKOE JIABTICHHE PAcTBOPA, B 1 1 KoToporo coaepkutes 25 T rmoko3bl (CeHypOg) mpu 25 °C,paBao  «klla.
3. YcTaHOBHUTE COOTBETCTBHE

Bemectso CBOWCTBO B BOJIHOM PacTBOpPE

A)HNO;, 1) cnabpIii JICKTPOJTUT

b) CH;COOH 2) CHITbHBIN 3JICKTPOJIUT

B) KOH 3) HE’NEKTPOJIUT

I C,HsOH

1) NaCl

4. KoncraHTa JuccoUaliiy a30 THCTOM KUCJIOTHI IpH pa30aBiIeHuH pacTBopa
HNO, =H" + NO,

1) yBenmmuuBaeTcss  2) yMEHbIIIACTCS  3) HE M3MEHSETCS
5. MzoTtommyeckuii ko3¢ UIMEHT HATpaTa Kajwsi, KaKyIMascs CTCTeHb MCCOIMAMU KOTOPOTO B BOJHOM pPacTBOpe
coctaBisiet 50%, paBeH .
6. Ecrm crenens mucconmanum 0,2 M mypaeburO#M KucnioTsl (HCOOH) paBna 0,03, To KOHCTaHTA IMCCOMALIAN paBHA
7. H,SO, B3auMoielicTRYeT HE0OpaTUMO C

1)Na,S 2)BaCl, 3)NaOH 4) NaCl
8. KomuecTBO HOHOB B KDATKOM MOHHOM YPaBHEHHUH PEaKIIUN
Na2503 + 2HCl = 2NaCl + Hzo + SOZ

paBHO MOJb.
9. Kucnyro cpemy MMEIOT BOHBIC PaCTBOPHI COJICH

1) Na,SiOs3 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cynpdun Hatpus (Na,S) B BoAHOM pacTBOpe
1) rHap O3y €TCS 10 KATHOHY
2) TP OJI3Y €TCSI 10 AaHUOHY
3) TuapONM3Y eTCS IO KATHOHY W AaHUOHY
4) HE TUAPONMBYETCS
11. YcTaHOBHTE TIOCIIE 0 BATEILHOCTD 110 Y BEJIMMEHHEO BOCCTAHOBUTEIIHHO M aKTUBHOCTH METAJIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeaHO-KaMHEBOTO TaJbBAHHUECKOTO dneMenTa (p°Cd*/Cd=-0,41 B, °Cu®*/Cu = +0,34 B) npu CTaHmap THBIX
ycioBusiXpaBHa __ B.
13. Ha anozie TIPH KOPPO3HH OLMHKOBAHHOTO JKeJie3a MPOTeKaeT Mporiecc
1) Fe - 2e = Fe™"

2)Zn-2e =27Zn*
3) 2H" + 2 = H,
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4) 2H,0 + 2e = H, + 20H
14. Eciu ipoBoauTh 35ekTposm3 pactBopa CoSO, B Teuenue 10 1 npu cune Toxa 20 A (1 = 80%), To Macca BelecTsa,

00pa3yromerocs Ha KaTo e COCTABHUT T.
15.Ha KaToae H})I/I OJICKTPOJIM3C BOAHOIO paCTBOpa XIOpHUJAd IMHKA C IMHKOBBIM aHO ZIOM TPOTEKAIOT MPOTCCChI
1) Zn —2e =Zn*"

2)Zn* +2e =27n
3) 2H,0 — 4e = O, + 4H"
4)2CI —2e =Cl,

5| dudbdepennmpoBannbliii 3auet | bmrer 1.

1. laiiTe onpeienenye MOHATUIO TEPMO JMHAM M eCKast CHCTEMA, MPUBEIUTE KIIACCH( MKAIIUH.

2. Chopmynupyiire BTopoii 3aKoH Payns 11 mporecca KpUucTauii3a iy pacTBOpa. 3aNHIIUTE eTo
MaTeMaTHie€CKOe BhIPAYKEHHE.

3. 3amMIuTe peakiuy, NpoTeKarolue pu daeKkTponme BogHoro pacteopa Zn(NO3s),

4. ITns peaxrun N,O + Hy — Ny + H,O nonydenst crieayronye SKCTie pUMeHTaIbHbIC TaHHBIE :

P,, xIla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 0,4 0,15 0,4

Paccuwuraiire: KOHCTAHTY CKOPOCTH pCaKIMUH, YaCTHBIC TOPAAKH IO BCHICCTBAM, O6H.I,PII>1 TIOPAAOK

pCaKunu U 4YUCJ1o, IMpomyuiCcHHOC B Ta6J'II/H_IC. C;[enafrre BBIBOJL O MeEXaHM3ME JaHHOU peaKnum. OtBeT
IIOACHUTC.

5. MeToauyeckue yKazaHus MO0 NpoLeaype olie HIBAHUS

OueHoYHbIC MEPONPUATHS IIpouenypa npoBeaeHusi OLEHOYHOr 0 MEPONPHUATHS U He00X OMMbIe METOIUY€CKHE YKAZaH U5
1. [TucbmenHas mpoBepoYHas [IpakTraeckoe 3aHIATHE 3aKaHY MBACTCS IMCHbMEHHOM MPOBEPOUHOI pabOTOM, KOTOpasi BKIIIOYAET B ce0s 5
paboTa Ha MPaKT MIECKOM 3aJlaHH, COCTABIICHHBIX TIPeTiofaBaTesieM 10 TeMe MpakTudeckoro 3auaTusi. Ha padory orBonurcs 30
3aHITHH MHHYT, 3aTE€M CTYACHTHI cJ1atoT cBoM paboThl. Kaxknoe 3amanue oneHuBaeTces B 1,2 6asa, TakuM o0pa3om,

3a JJaHHOE OLie HOY HOE MEPOTIPUST Ue CTYIECHT MOXKET MONy4uTh 10 6 6aiioB. /st MOArOTOBKH K
NPaKTHIECKOMY 3aHAT HIO CTYIACHTY He 00X0MMO MPOpadoTaTh JEKIMOHHBI I MaTeprall, MaTepual
y4€OHUKOB W MM y4eOHBIX TOCO0 M.

Kputepuu onie HUBAaHUS OJHOTO 3aJaHUS:




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

e 3aiaHre BBHIIIOIHE HO MOJTHOCTHIO BepHO — 1,2 Ganna.
¢ 3amanve BeIoHe HO yacTtrmaao 0 — 1,0 6aa.

Sammra U3

N3 crynenra copepxur 20 3agau u ynpaxxHenuil u3 /{0114, nepeueHb KOTOPBIX HAXOJUTCSI B BAPUAHTE
N/I3 kaxxnoro cryneHra. TeMbl OXBaThIBAIOT BCE pa3Aeiibl IPOrpaMMbl IUCLIUIIIAHBL.

[IpenogaBaTens oOecrieYMBaET CBOEBPEMEHHOE MOJTydeHue cTyaeHTaMu BapuaHTroB UJ13, a Taxke
MIPeIOCTaBISIET ANEKTPOHHYIO CCHUIKY HAa COOPHUK 3a7]a4 U yIIPak HeHUH.

W13 BHIMONHAIOTCS B OTIEIBHOM TETpaay, IpH 0(GopmIIe HUH KaKIO0ro 3a1aHust 00s3aTEbHO YKA3bIBACTCS
€ro HoMep, MPUBOAUTCS MOJTHOCTBIO TEKCT YCJIOBUS KaXKIOro 3a/laHusl. Pelenne Kakaoro 3aJJaHus 10JIKHO
OBITH TIOJPOO HBIM, C BKIIIOUEHHEM IPOMEKYTOY HBIX Pacu€TOB, PACCYKICHUH, TOSICHE HUM, C YKa3aHUEM
HCTIOJIb30Ba HHBIX 3aKOHOB, MPaBWI U (GOPMYIT; Y TMOTy4aeMbIX B KaX/OM JIEHCTBUH YHCIIC HHBIX BEJIMY UH
yKa3bIBaeTCs eMHUIA M3MepeHns (pa3MepHocTh). /I3 mpoBepsieT mpenonaBaTesb, BEIYIIHI
nmabopaTopHble 3aHATHA. B TeueHue Heenu CTyASHT JO/DKE H PeLUTh He MeHee 2-X 3aj1au.

Cymmapssiii peirunr 3a U3 cocraBmser 10 6aos.

KpnTepnn OLC HKH OJHOI'0 3aJaHUHA:

e 3ananue opOopMJIEHO B COOTBETCTBUU C TPEOOBaHMAMU U caHO BoBpeMs — 0,5 6asia.
e 3amanvie ohOpMIICHO B COOTBETCTBHH C TPeOOBaHUSIMU, HO C/IaHO He BoBpeMs — 0,2 6an

Ecm 3a/IaHUC BBITIOJTHCHO C 3aMCHaHUAMU, TO CTYACHT UCTIPABIIAACT OIIMOKH 1 CIacT 3aJaHNC BHOBbD.
bamiel 3a HUCIIPAaBJICHUA HC CHUIKAKOTCA.

3anmra oTyera 1o
nmabopaTopHoOi pabore

B Hauane mabopaTopHO paOOTHI CTYJEHT MOJIydaeT JIOMyCK K paboTe, sl 9eT0 OH TMPEJT0CTaBISET
MPENOoaBaTEI0 KOHC IIEKT JIA0OpaTOPHOI paboThl, B KOTOPOM KPATKO M3JIOJKEHBI TEOPET HIECKHE OCHOBBI,
chopMyJIMpOBaHA 1IeJIb PaOOTHI, MPUCYTCTBYET IKCIIEPUMEHTAJIhHASl YaCTh, PUCYHKH U TaOJIUIIBI

AKCTIe pPUMEHTAIBHBIX TaHHBIX (TIpu HeoOxomumocTH). [1o okoHIaHMM 1abO0paTOPHOI paOOTHI CTYICHT
C/IaeT OTYET, B KOTOPOM MPUBEICHBI YPAaBHE HISI PEaKIUiA, OTMCAHbI HAOJFOICHS, PUBEICHBI PACUETHI,
CJeJIaH MPOMEKyTOY HhI i BBIBOJI T10 KaXKJIOMY OTIBITY, C/I€JIaH OOIIHIA BBIBOJI TI0 JJAOOPAaTOpHOU padoTe.
CyMMapHbI# pe UTHHT 32 JIAOOpPaTOPHYIO paboTy cocTaBisieT 3 6asa.

KpuTepnn oue Hki KOHCIIEKTA-0TYeTa K JIA0OpaTopHOii padore:

e [logroroBka k yabopatopHoii padote — 1 Oamra.
e OrueT no aboparopHoii pabote — 1 Gasura.




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

e 3amwura JadbopartopHo it padboTel — 1 Oamia

TecTrupoBaHUE — HE3aBHC UMBIi1

koHTpoJib [JOKO

Pyb6exnoe TtectupoBanme (PT) mpoBomurcs B KoMmIbIOTepHOW (opme B on-line pexxnme BO BpeMs
KOH(EpeHII-HeJIeIU B CepeIUHE M KOHILIE TEKYILETO CEMECTpa COIIaCHO Pac MUCAHUIO.

[TponomxurenbHOCTh TecTupoBaHut — 90 MuHYyT Oe3 mepepbiBa. OTCUET BpeMEHM HAUMHACTCS C MOMEHTa
Bxoja ctynenra B Tect. MHCTpyKTax, NpeAlIeCTBYIOIINM TECTUPOBAHHIO, HE BXOAUT B YKa3aHHOE BpeM 4.
CTyaeHT MOXXET 3aKOHUUTh BBIIOIHE HHE TecTa 10 UCTEeUEHHs OTBEAEHHOI O BpEME HL

PT HaueneHo Ha HE3aBUCUMYIO OOBEKTHMBHYIO OLEHKY 3HAaHHUI, YMEHUH W BIAJCHUH, MOJIydeHHBIX
CTYJCHTAMH 32 ONpe/IeICHHbIH IPOMEKYTOK 00yUEHUS.

Kaxnplit BapuaHT Owieta MOIEIMPYETCS KOMIBIOTEPOM IO 3aJaHHBIM pa3/ieslaM XUMHM M COAepkur 15
3alaniid. CTy/IeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PELICHUs U MOSICHEHMs MpoBoAAT Ha Oymare. I1o
OKOHYaHHMU TECTUPOBAHUA IPENOJaBaTEIIO BBIJAETCS MaTpHvlila OTBETOB M CyMMapHbIH PEeHTHHI 3a TecT.
OOGcyxieHue pe3yJIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIIUN.

KpnTepnn OLC HKH OJTHOI'0 3aJaHUHA:

® 32 KaXk[10€ MPaBHJIbHO BBITIONTHE HHOE 3a/IaHUe BBICTABISIETCS | TECTOBBIN Oau;

® 32 HEMpPaBWJILHO BHITIONTHE HHOE WITW HEBBITIOTHE HHOE 3aJJaHue BhICTaBisieTcs ) 0asios;

e 11 3aJlaHMid C BBIOOPOM HECKOJIBKMX INPaBWIbHBIX OTBETOB, 3aJaHU HAa COOTBETCTBUE U
YCTAHOBJIC HUE TOCJIEI0BATEILHOCTH NPEyCMOTPE HO YaCTUIHOE OIIC HUBA HHE.

MaxkcrumaabHbI M CyMMapHbIii TecTOBBIN 0aiut 3a kaxxaoe PT coctaBmsteT 15 0aos.

3a 2 venemu 10 PT cTyaeHTHI MOTYT O3HAKOMMTCS C JEMOHCTPALIMOHHBIM BapHaHTOM OmieTa, KOTOPbIN
pacnojiaraercs Ha caifre http:/exam.tpu.ru B pazaene «MeponpuaTus», 1 MOXKET ObITh BBINOJHEH KaXKIbIM
CTYJ€HTOM HEOrpaHUYEHHOE YKCIIO pas3.

Hns cmyoenmos, ne npouwteowiux PT 6 nepuoo npogedenus mecmuposanus no yeadcumenvHol npudume,
npeoycMompena 803MOICHOCMb MEeCMUPOBAHUS 8 PE3ePEHbIll 0eHb, KOMOPbLIl HA3HAYAemCs cpa3y nocie
KoHGhepery-Hedenu.

IIpu pesynvmame pybedcno2o mecmupoganus 6 6ani08 u MeHee, 00yUaAIOWUMC NPedoCMABIACMCs 8
nepuoo meKywjel npoMencymouHol ammecmayuu 803MOACHOCMy nosmopro npoumu PT 6 pezepenviii
Oenv, coenacosannwiil ¢ bropo pacnucanui TITY.

Hud depe HIMpoBaHHBI I 3a4eT

Juddepe HIMpyeMblit 3a4eT NpoBoAUTCS Ha 18 3aueTHOi Heese. 3adeT BBICTABISETCS M0 CyMMe OaioB B
COOTBETCTBHH CO LIKAJIOH JJI1 OTJIENbHBIX OLIE HOY HhIX MEPOTIPUATUIN TEKYILETr0 KOHTPOJIS.
CTymeHTHI IPOXOAST YyCTHOE cobecej0BanIe, KOTOpoe BKIFOUaeT 4 Bompoca (2 TeOpeTUIeCKUX H 2



http://exam.tpu.ru/

OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

MPaKTUYECKUX) TI0 POHIeHHBIM TeMaM. CTyIeHT TOTOBUTCS B TEUYCHUHU 5 MUHYT U Jlajiee OTBEUYAeT Ha
BOTIPOCHKI, COMPOBOXKAAasi CBOM OTBET MOsICHE HUAMU. Bpemst orBera 15 MuHYT.

KpuTepun onie HuBaHusi OTBeTa:
(054 6annoB - HEY/IOB.,

55+69 6amnnos - ynos.,

70+89 6ammoB — XOpoIo,

90+100 6am1oB — OTIUYHO.




