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1. Pouap qucuuniauebl «XumMus 2» B (OPMUPOBAHMM KOMIIeTe HIMI BbIITYCKHUKA:

oﬁpa?j)llfﬁeelfbﬂoﬁ VIHMKATOPBI JOCTIZKEHNs KOMIeTe il CocraBiisiione pe3yJbTaTOB OCBOEHHUsI (f1eck
HPOrPaMMBbI Cemectp Konx xomneTenmim HanmenoBanne T 0 0 Hamnrenc
HMeH
upason, THA) HomHeTeHTIT Kon unzukaropa o Ko
BriageeT OmbITOM IIp UMEHEHHS 3aKOHC
YK(Y)-1.1B1 MaTeMaTHYEeCKUX METOZ0B M MOJenel
TEOP €THYECKOr0 U NP UKJIAHOTO Xap al
AHammzupy eT 3a1a4y,
N.VK(Y)-1.1 BbIIENss e 0a30BbIe VK(Y)-1.1V 1 VMeeT pemark 3a1a91 Te0p ETMIECKOT
COCTaBJISFOLIIE
Xumust 2 Criocober 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK H N
OCY LUECTBIIATh TOHCK, VK(Y)-1.131 oo Y
Kp HTHUECKHH AHATH3 1 P ETHYECKOro Xap aktepa
YK(VY)-1 CHHTE3 MH()Op Maluy,
TP MMCHSATH CHCTEMHBIii OcCyIeCTBISIET TOMCK, Bnaneer penpoay KTUBHBIMU METOJAM
NOXOM JUIst p CIICHHUA BBIIESET U PAMKHUPY ET YK(Y)-1.2B1 Y MBICTIUTENIbHBIMU OTIEP ALMSIMU IS |
HOCTABJICHHBIX 3a1a4 nH(OpMaLHIO Ha OCHOBE €CTECTBEHHOHAY YHBIX JMCLUTLTHH
HYK(Y)-1.2 CHCTEMHOTO MOJX0/a U
METO/IOB TIO3HAHHS IS Ymeer 0600mIaTh y CBOSIEMbIE 3HAHHS
pelleHus 3axad 1o YK(V)-1.2V1 CHCTEMHOT'O aHAJIM3a M MOJX0Ja M MBI
P as3JInYHbIM THUIIAaM aHajin3a, CUHTE34a, CpaBHCHUA M OLICHK
3a1p 0COB VK(Y)-1.231 3HaeT pernp oy KTUBHBIC METOBI 103!
[P U3HAKK CHCTEMHOT'O TO/XOJa U CHC
OIIK(Y)-1 Cnocober mp IMEHATH BrazeeT OIBITOM IUIAHUP OBAHUS H Ip
CCTCCTBCHHOHAY YHBIC M OIIK(Y)-1.4B2 HCCIIENIOBaHNH B 00JIaCTH Tep MOIMHAN
OOILCHH)KCHEP HbIC XAMUH PacTBOP OB, aHATIM3a B 000011Ie
3HAHUs, METOBI BBISIBJICHHST 3aKOHOMED HOCTEH Ip OTeK
MaTeMaTHyecKoro
anamsa u VMeeT omp eeNsTh Tep MOIMHAMHMYECK
MOZCIHp OBAHI B JleMOHCTpHp Y €T OIIK(Y)-1.4Y2 | XMMHYECKUX MpOLECCOB, TP OBOIUTH P
Z::;Z;ip}:;:m N.OIK(Y)-1.4. NOHUMaHUE XUMHYIECKUX Xap aKTEP ICTUK P AacTBOP OB HEAIIEKTP O.
CBA3AHHOMN ¢ P OLIECCOB U TP IMEHS T 3aKOHOMEP HOCTH TP OTEKAHHS XHUMHYE
. OCHOBHBIE 3aKOHBI XHUMHH
pa3paboTKOH,
TIp OCKTHD OBAHUEM,
KOHCTp y Hp OBaHHEM, OTIK(Y)-1.432 3HaeT OCHOBHbIE TOHSTHSI U 3aKOHBI X
TEXHOJIOTHSIMU KHHETUKH, DJICKTPOXUMHH U IIP OLIECCO
P OU3BOJICTBA U
9KCIUTY aTaliu

OUMOTEXHUYECKHUX CHCTEM




2. Ilokxa3areyu u METO/JAbI OICHUBAHUSA

IlaHupyeMble pe3yabTaThl 00yYe HUSI MO THCHHUIL HHE Kona naauxaTopa HaumeHoBaHuMe pa3sneJjia MeToabl 0o1le HUBAHUS
KO)I HauMe HOBaHue JO0CTHIKE HUSA JAHCHUILT MHbI (oue HOYHbIEC MepOl’lpl/lflTl/lﬂ)
KOHTPOJIUPYeMO
KOMIeTe HIuu (MU ee
YaCTH)
PA1 | IlpuMeHsATh 3HAHMS OCHOBHBIX IIOHATH, TEOPUI U 1. 3akoHOMEpPHOCTH [IucemenHas npoBepoOYHast
3aKOHOB XUMHUYECKOW TEPMOJNHAMUKN U KHHETHUKH, U ULYK(Y)-1 1 XUMHYECKUX PEAKIIUI paboTa Ha MPaKTHYECKOM
YUYEHHUSI O pacTBOPAX M ANEKTPOXUMUUECKUX NYK(Y)-1.2 2. DIEKTPOXUMUYECKUE 3aHATHU.
CHUCTEMax JIJIsl ONMMCAHUS XUMUUYECKUX TTPOIIECCOB. MN.OTIK(Y)-1.4 MIPOIIECCHI anmra UJI3.
3. Xumus pacTBOpOB TectupoBaHue — HE3aBUCUMBIIA
koHTpousb [IOKO
P2 | BeimonHsTs pacyéThl TEPMOJAMHAMHYECKAX (DYHKITHI 1. 3akoHOMEpPHOCTH [InceMenHas mpoBepoyHas
M KHHETHYCCKUX IapaMeTPOB XUMHYCCKUX PEAKUUH, | y yK(y)-1 1 XUMHYECKUX PEAKLIUN paboTa Ha MPaKTHIECKOM
CBOWCTB pacTBOpOB u XapaKTEepPUCTUK | ML.YK(Y)-1.2 2. DIEKTPOXUMUYECKUE 3aHSTHU.
AIICKTPOXUMHUYECKUX CHCTEM. N.OTIK(Y)- 1.4 TIPOIIECCHI 3anmTa UJ13.
3. Xumus pacTBOpOB TectupoBaHue — HE3aBUCUMBII
koHTposb LIOKO
PII3 | Mcrmonk3oBaTh METOIBI IJIAHUPOBAHHUS M TPOBEICHHUST 1. 3akoHOMEpPHOCTH 3anmTa oT4eTa MO
XAMHYECKOTO DKCIEPUMEHTa [UISl  YCTaHOBJICHUS XUMHYECKUX PEAKIINN nabopaTopHoii padore.
3aKOHOMEpPHOCTEH IIPOTEKAHUA XUMHYEeCKHX | M.OIK(Y)-1.4 2. DIEKTPOXUMHUYECKUE
MPOLIECCOB, ONPEAENECHUS] MX KAYeCTBEHHBIX U MPOLECCHI
KOJINYECTBEHHBIX XapaKTePUCTHK 3. Xumusi paCTBOPOB

3. IlIkaja oneHUBaHuA

[Topsinok opraHu3alMM OLIEHUBAHUS PE3yIbTaTOB OOY4EHHs B YHHBEPCUTETE PErIaMEHTHPYETCS OTACIbHBIM JIOKaJIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema olleHUBaHUS pe3yabTaToB 00yueHUss B TOMCKOM MOJUTEXHUUYECKOM YHHBepcutTeTe (Cucrema olleHHBaHUsA)» (B ACHCTBYIOIICH PEIaKIun).
Hcnonp3yercss OamyibHO-pEUTHHIOBAs CUCTEMa OLIEHMBAHUS pPE3yabTaToB oOydeHus. MroroBas olieHKa (TpaJluLIMOHHAs W JUTEpHAas) MO BUJAM
yueOHOU nesitenbHOCTH (M3ydeHue nucuuniand, YWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OINpelenseTcs CyMMOH OalioB IO
pe3ylibTaTaM TEKYIero KOHTPOJIS U MPOMEKYTOUHOM aTTecTanuu (MTOTOBasi pEUTHHTOBAs OlleHKa - MakcumyM 100 Gaios).

Pacnpez[eneHHe OCHOBHBIX H JOINOJIHHUTCIBbHBIX OamioB 3a OLCHOYHBIC MCPOIPUATUA TCKYHICTO KOHTPOJA U HpOMeXCYTOQHOﬁ aTTeCTallun
YCTaHaBJIMBACTCA KaJICH JapHBIM peﬁTHHF-HHaHOM JUCLHUITIIMHBI.



PCKOMCH}IyeMaH niKajia JJ1d OTACJIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOJHOI'0 M TCKYLICTO KOHTPOJIA

% BBITIOJI HE HUS CooTBeTCTBHE
OnpeneseHne oueHKU

32 aHUS TPaJaUIHOHHOM 011e HKe
90%-+100% «OrmraHOY OmumyHOe MOHMMAaHUE IpeMeTa, BCECTOPOHHUE 3HAHUS, OTIMYHBIC yMEHHS U BIIaJICHHE OINBITOM IMPAKTUYECKON AeSITeIbHOCTH,
HEOOXOAMMBIE PE3yNbTaThl 00ydeHHUs ChOPMUPOBAHBI, UX KAUECTBO OIEHEHO KOJIMYECTBOM OaJuIoB, OJIM3KMM K MAaKCHMAaJIBHOMY
70% - 89% «Xopo1o» JlocTaToYHO MOJIHOE TOHMMAHHUE PEMETa, XOPOIINe 3HAHNS, YMECHHSA U OTBIT MPAKTHIECKOH ACATEIHHOCTH, HEOOXOUMBIEC pe3yIbTaThl

06yquI/m C(l)OpMI/IpOBaHI)I, Ka4€CTBO HU OJHOI'0 M3 HUX HC OLICHCHO MHUHHUMaJIbHBIM KOJIMYCCTBOM 6auoB

55% - 69% «Y I0BILY IpuemmemMoe MOHUMaHNUE IpeIMETa, yIOBICTBOPUTEIbHbIC 3HAHHS, YMEHHUS U OIBIT IPAKTUUECKOH NEeATeTbHOCTH, HEOOXOANMBIE PEe3yIbTAaThI
00y4eHus copMHUPOBAHBL, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHHMAJBHBIM KOJIMYECTBOM OallioB

0% - 54% «HeynoBmny» PesynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHUHUMAJBHO IOCTATOUHBIM TPpeOOBaHUSIM

[llkayia 171 OLIEHOYHBIX MEPOIIPUSITHI dK3aMEHa

% BBINOJIHE HUSI JK3aMeH, CooTBeTCTBHE
3a/1aHHIi IK3aMe Ha 0aJ11 TpaJHIHOHHOI oLle HKe Onpenenenue ouenxn

90%+100% 18 +20 «O1TmuHO» OmmuHOe MOHUMAaHUE IPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHBIE YMEHUSA U BIAJCHUE OIBITOM IPAKTUUECKOU NEATEIbHOCTH,
HeoOX0oMMBIE pe3ysbTaThl 00y4eHns cOpPMHUPOBAHBL, HX KAUECTBO OICHEHO KOJMYCSCTBOM 0aylIoB, OJM3KHM K MAaKCHMAIBHOMY

70% - 89% 14 =17 «Xopo1to» JIOCTaTOYHO MOJHOE MOHMUMAaHKE MPEAMETa, XOPOIIUe 3HAHUS, YMEHHS U OTBIT PAKTHIESCKON NeATeTbHOCTH, HEOOXOMMbIC
pe3ysbTaTel 00y4eHns COPMHUPOBAHEL, KAUSCTBO HU OJHOTO M3 HUX HE OIICHEHO MUHUMAJEHBIM KOJIMIECTBOM 0aJuioB

55% - 69% 11 +13 «Y I0BILY [MpremaeMoe MOHUMaHUE PEMETA, yA0BICTBOPHUTEIbHEIC 3HAHUS, YMEHHS U OTBIT IPAKTHIECKOH JesITeIbHOCTH, HEOOX0MMBIe
pe3ysbTaTel 00y4eHns chOPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAJIBHBIM KOJIMIECTBOM 0alioB

0% - 54% 0+10 «HeymoBm» Pe3ynpTatel 00yUeHHUsI HE COOTBETCTBYIOT MUHHMMAJBHO JOCTATOYHBIM TpeOOBAHUSIM

4. IlepeyeHb TUNOBBIX 3aIaHUM

O 11e HOUHbI e ME POIIPHUAT USL HpHMepb[ THIIOBbLIX KOHTPOJIb HbIX 3ananm‘z’[
1{ IluceMenHas npoBepouHas 3aaHus:
paboTa Ha MPaKTHYECKOM 3ananue 1.
3AHSITUU Ecm TUTACTUHKY W3 YHUCTOTO IWHKA OITYCTUTH B p336aBHeHHyIO KHCJIOTY, TO Ha4YaBIIE€ECA BBIACIICHUE BOAOPOOdAa BCKOPEC

mouTH mpekpamaetcs. OmHako, MPU NPUKOCHOBEHWH K IUHKY MEIHOW IMMalo4YKkod W3 TOCIeNHeld HaduHaeTcs OypHoe
BBIJIeNIeHHe BOJOpoaa. Jaiite oObsiCHEHHE TIPOUCXOAAIEMY.

3aganue 2. DiekTpoym3 BOAHOTO pactBopa ximopuna Hukens (II) B anektposmsepe ¢ MHEPTHBIM aHOJOM TPOBOJMIM 5 9 MPU
cute Toka 20 A, BBIXOA MO TOKy coctaBuin 95%. 3amummurte cxeMy diekTtpoimsza. Onpenenure: KOJMYECTBO
n3pacxogoBaHHoro snektpudectsa (Kir); maccy BemiecTsa, BBIICIMBIIETOCS Ha Katoje (T).

3ananue 3.

Hanumure ypaBHEHUS 3JICKTPOXMMUYECKOM KOPPO3MM XpOMa C KUCIOPOJHOH aenosspu3anueil. KakoB KOHEUHBIH IpOIgyKT
okucieHust xpoma? Hamummre ypaBHEHUsS] BCeX MPOUCXOIIINX poueccoB. CrenaiiTe BBIBOJ BO3MOXKHOCTH KOPPO3UOHHOTO
npornecca? OtBeT 060CHYMHTE.
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2]

3anmTa oT4yeTa 1o
nmabopaTopHOU padoTe.

Bonpocst:

1. Peaxums: A(r) + 2B(r) = 2C(r) sBnsetcs mpoctoii. Kakoii rpaduk oTpaskaeT 3aBUCHMOCTb CKOPOCTH 3TOH PEaKLyH OT
KOHIICHTpaLUK BeuiectBa A u BemlectBa B? O0bsicHuTe cBOi BbIOOp. HamuimmTe KMHETHYECKOE YpaBHCHUE HTOM PEaKIHH.
Yemy paBeH 00IIMi OPSAOK pEeaKIHK?

1) 2) 3) 4)

2. Kakas »Heprus HasblBaeTcs 3Heprueil akrupauuu? Kak oHa BIMSET HA CKOPOCTb XMMHUUECKON peakuuu? 3aBUCUT JIM OHA
oT TeMnepatypbl? Kakoil BBIBOJ MOXKHO CI€NIaTh O XMMHUYECKOM peaKlny, pacCUUTaB Il Hee SHEPTUIO aKTUBaLUN?

3. Kakum o6pa3zoM yCTpOMCTBO TepMOCTATA, UCIIOJIBL3YEMOTO B IAOOpaTOpHOI paboTe, BIMSET HA BEIUYUHY TMOTPEUTHOCTH B
pacudeTe PHEPTUN AKTUBAIMH?

KoHTponbHbIe BOIPOCH pa3MelieHbl B yaeOHOM rocoOuu: JJaboparopHblii MpakTUKyM 1O 0OILed 1
HeopraHnudeckoi xumuu: yuebnoe nocodue / H. @. Crace, A. A. [Inakuakun, E. M. Kuasizesa;
HammonanbHblit uccnenoBarenbekuii ToMmckuii monurexanueckuit yausepeurer (TITY). — 3-e uzn.,
nepepad. u gon. —Tomck: Usn-so TITY, 2013. —URL:
http//www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 11.03.2020). — Pexum goctymna:
n3 koprnopatuBHOM ceTu TIIY.- TekcT: 3JeKTpOHHBIM.

| 3anmra WJI3.

Bornpockr:

1. O0bscHUTEe, MOYEMY KOHICHTpAIMs PEarcHTOB M KATAJM3aTOp HE BIHMAIOT HA 3HAYCHHEC KOHCTAHTHI PAaBHOBECHS?
PaccuuTaiite paBHOBECHYIO KOHLEHTpauuio Bojgoposa B peakuuu 2HI(r) < H2(r) + 12(r), ecnmu HavanbHass KOHLEHTpaLHs
HomoBomopoaa coctapisuia 0,55 MoJb/J, a KOHCTAHTa paBHOBecHus paBHa 0,12.

2. 3anMIIMTe OCHOBHBIC CTaMU PAaCTBOPCHHUS TBEPABIX BEIICCTB, KAKAMH TEIUIOBHIMHU () eKTaMu OHU CONMPOBOKIAIOTCS.
[Ipu pactBopenun 10 r rugpokcuma Hatpus B 250 M1 BoJpl Temreparypa noBbicuiack Ha 9,7 K. PaccuuTtaiite 3HTANIBNNIO
pacTBOpeHHs THAPOKCHAA HATPHS, NMPUHUMAs yACIbHYIO TEINIOEMKOCTh PacTBOPa PaBHOM YICIPHOU TEINIOEMKOCTH BOIBI
4,18 JIx/(rK).

3. Beruucnmre TeMmepatyphl KpUCTAIUTH3AIMH U KUIICHUS pacTBopa, conepikarero 3.4 r xmopuma 6apus B 100 T Bojpl, ecim
Ka)kKyIlasi CTeIICHb KPUCTAJUIM3AIMN COJIM B pacTBOpE cocTaBisieT 75 %.

4. Kakue U3 NMepeunCICHHBIX XapaKTepUCTHK: TeMIIepaTypa, SHTPOIHs, Macca, IOTHOCTh, CBOOOIHAS SHEPTHS, BHY TP CHHSA
9HEpPIHs, TeIUIOTAa SBIIOTCS (GYHKIUSAMH COCTOSHHSA, a Kakue — IlapaMeTpaMd COCTOSIHHS CHcTeMbl. Ha pucyHke
NPEJCTABICHBl DHEPTETHYECKUE IMarpaMMBbl MPOIECCOB OKUCIICHHUS yINIepoa U a30Ta:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Xop peariian XoA peaun

Kakoit u3 mpoueccoB sBIS€TCS IK30TEPMHUUYECKHM, a Kakoi — sxpoTepmudeckum? OTBeT mosicHuTe. Paccuutaiite 00beMbl
peareHToB U MPOIyKTOB YHAOTEPMHUUECKOTO MPOIlecca, EClIM B pe3yibTaTe €ro NpoTekaHus nornotunock 125 kJx Temna.

5. Tlpusenensl Tpaduku 3aBUCUMOCTEHl  KOHCTAHTHI JUIst
SHIOTEPMUUYECKUX PEaKLUUil:

paBHOBECHsI OT TeMIEpaTyphbl 9K30TEPMHUUYECKUX U

KF AH <0

AH>0

OOBSCHHTE TOJy9YCHHBIC 3aBHCUMOCTH.
Koncranra pasHoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHBIE KOHLIEHTpaLUU BOJOPOJAA U
ammuaka paBHel 0,2 1 0,08 Mo/ Berauciite HavambHBIE KOHIICHTPAIMK a30Ta M BOJIOPO/IA.

COopHUK 33724 U yHOpaKHEHHUH M0 00IIel XuMuu: yueoHoe nocobue [Daektpounsiii pecypc] / E. b. lNonymkosa [u ap.]. —
2-e W31, MOM. W Hcrp.. — | kommproTepHbiil ¢aiin (pdf;, 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — Jloctym u3
kopriopatuBHoii cetn TITY. Cxema moctyna: https://www.lib.tpu.ru/fulltext2/m/2020/m00 1.pdf

4]

TectupoBaHue — HE3aBUCUMBIU
koHTpoJsb LIOKO

[Tpumep Gunera:

1. PacTBOp BelIeCTBa-HEIJCKTPOJUTA 3aKHIaeT Npu Temreparype(yopate) Ha 15,36° BbImie, YeM YHCTBI OCH30I
(Ka(6enzoma)= 2,57). Ecim 550 T BemmecTBa pacTBOPHWTH B OJHOM KHJIOTpaMMe OCH30J7la, TO TIOHWKCHHE TEMIIEPaTyphI
kpuctammzamun pactBopa (Kx(6enszoma) = 5,70), coctaButr __ °.

2. OcMoTHYECKOE JaBIICHHE PacTBOpa, B 1 1 koToporo comepkutcs 25 T rmoko3sl (C¢H ,06) mpu 25 °C, paBHO
3. YcTaHOBUTE COOTBETCTBUE

_ klla.



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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BemectBo CBOIICTBO B BOJHOM pacTBoOpe
A) HNO, 1) cnabblif S7EKTPOIUT

b) CH;COOH 2) CUJIbHBINA 3JICKTPOJIUT

B) KOH 3) HERJIEKTPOIUT

I') C;HsOH

) NaCl

4. KoHCTaHTa IUCCOIMALNK a30THCTOM KHUCIOTH MPH pa30aBiIeHHH pacTBOpa
I‘INOZ =H"'+ N027
1) yBeqmuuBaercss  2) yMeHbIaeTcss  3) HE U3MEHSACTCS
5. M3oToHM4eckuii KO3 (GUIMEHT HUTpATa Kalus, KaXKYLIascs CTEleHb MUCCOIMAIM KOTOPOrO B BOIHOM pPacTBOpE
cocrtaBisier 50%, paBeH ____
6. Ecnu ctenens muccormanuu 0,2 M mypasbuHo# kuciiotst (HCOOH) pasna 0,03, To KOHCTaHTa IMCCOIMAIMN PAaBHA _
7. H,SO,4 B3anmMoaeicTByeT HEoOpaTHMO C
1) Na,S 2) BaCl, 3) NaOH 4) NaCl
8. KonnyecTBO MOHOB B KPaTKOM MOHHOM yPaBHEHUU PEaKLUU
Na,SO; + 2HCl = 2NaCl + H,0 + SO,

PaBHO ______ MOIb.
9. Kucnyro cpemy UMEIOT BOJHBIE PaCTBOPHI COJCH

1) Na,SiOs 2) FeCly 3) ZnSO,4 4) Na,SO4
10. Cynpdun Hatpus (Na,S) B BOIHOM pacTBope
1) Tuaponm3yeTcss 1o KaTHOHY
2) ruapONM3YyEeTCs 110 aHUOHY
3) ruaposuM3yerTcs Mo KaTHOHY U aHUOHY
4) He TUAPOIH3YETCS
11. YcTaHoBUTE MOCIIENOBATENHFHOCTD I10 YBEINYEHUIO BOCCTAHOBHUTEILHON AaKTUBHOCTH METAJUIOB

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

+0,34 -2,92 -0,25 +0,8 +1,5

12. DJIC MeaHO-KaAMHEBOTO ralbBaHHYECKOTo seMenta (9°Cd**/Cd=-041 B, ¢°Cu®*/Cu = +0,34 B) npu cTaHzapTHbIX
ycnoBusx paBHa B
13. Ha a”OJe npu KOPPO3UU OLMHKOBAHHOTO eJle3a IPOTeKaeT IpoLuece
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3)2H" + 2 = H,
4) 2H,0 + 2e = H, + 20H
14. Ecrm nmpoBouTs 3nextpomm3 pactBopa CoSO4 B Teuenue 10 1 mpu cuie toka 20 A (1 = 80%), To Macca BemecTsa,
o0Opa3yromierocs Ha KaToJe COCTaBUT ____ T.
15. Ha xatone TIPH SNEKTPOIM3E BOJHOTO PacTBOPa XIOPUAa LHMHKA ¢ IMHKOBEIM aHOZOM NPOTEKAKOT NPOLECCH
1)Zn —2e =Zn"*
2) Zn** + 2e =Zn
3) 2H,0 —4e = O, + 4H"
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4)2CI —2e =Ch

] Dx3amen

buner 1.

1. BemecTBo, He 06pasyromeecs U3 IPOCTHIX BEIIECTB

DAG’ (NO,) = 51,1 kl]oic/mons 3) WG’ (NH;) = -16,7 xllrc/monw
AG’ (NOy) = -82,4 kllic/mons 4) WG’ (CHy) = -50 kl]ic/mons

2. TepMmoxuMHUUecKOe ypaBHCHHE PEaKIIMH HMECT B

CH4(1-) + Hzo(r) = 3H2(r) + CO(r)
AHY klic/mons 74,9 241,80 1105
Ipu monmydyenun 224 1 Bogopona (H.y.) moraoTaTes _ KJk TemnoTel. Omeem damb ¢ MOUYHOCMbIO 00 0eCAMbIX.
3. DHTanemus 00pa3oBaHuUs MEHTA()TOPHIA MBIIILIKA, BEIYUCIICHHAS] HA OCHOBAHWUHU SKCIIEPUM CHTAJIHBIX JIAHHBIX:
2AS(K) + 3F2(r) = 2ASF3(F); AHOI =-1842 KH)K
AsFsqy = AsFs + Fyy; AHY, =317 k]l

paBHa ____ xJIx. Omeem damb ¢ MOYHOCHIbIO OO0 Y1020 YUCa.
4.KputepreM HamnpaBICHHOCTH IIPOIIEcca B 3aKPHITOH TEPMOAMHAMHIECKON CHCTEME SBIICTCS M3MEHEHUE
1) sHTANIBIINS 2)s3neprus [m66ca  3) sHTpOmHUA

5. BelpaskeHUEe KOHCTAHThI PAaBHOBECHS I 0OpaTUMOM peakiuu
MgCO;3( «MgOg+ COyr)+ Si mMeeT BUI

Do ! 3 [MgCo;]
“co.] K= g0} [cO]
2) K=[C0,] 4) ¢ - [Mg0 ]-[CO, ]
[MgCO3]

6. Ecim B 06patumoii peakunn A+2B«D paBHoBecHsle koHIeHTpaunu A; B u D paBHBI, COOTBETCTBEHHO, 0,6; 1,2 1
2,16 Monb/1, TO KOHCTAaHTA paBHOBECUS paBHA

7. Cxopocts mpocroit peakuuu CoHiry + Hypy = C2H6(r) MpyU TOBBIIICHUM JIABJICHUS B 4 paza
YBCINYNBACTCA B

8. Ecmu TemmepaTypHBIH K0d((HUIMEHT CKOPOCTH PEaKIMM paBeH 4, TO HOpM HOBBIECHAM TeMIepaTyphl Ha 20 TpamycoB
CKOPOCTh ITOH PEaKIUK YBEJIUUUTCA B

9. Ilpu temneparype 285 K HekoTOopas peaKuHsI 3akaHYMBaeTca 3a 3 uaca, a npu 305 K 3a 20 mun. TemnepatypHblii
K03 (QUIMEHT CKOPOCTH PEaKIn! paBeH

10. Ecm XOHCTaHTa CKOPOCTH peakuuu mepBoro mopsamka 203y = 30,) mpu 0 C pasHa 1,41 10 ¢!, a npu 20° C paBHa
1,27-10° ¢!, 10 TeMIIepaTypHBIH KO3 QHUIIUECHT CKOPOCTH PEaKIHU paBeH

11. PacTBOp BemIecTBA-HEINEKTPOJIMTA 3aKUMaeT NpH TeMmmepaType(yOpats) Ha 15,36° BblIe, ueM YHCTBIH OEH301
(Ka(6enzoma)= 2,57). Ecm 550 r BemiecTBa pacTBOPUTH B OJHOM KWIOTpaMMe O€H307a, TO MOHIDKCHHE TeMIepaTyphl
kpuctawm3au pactBopa (Kx(benszona) = 5,70), cocTaBUT °.




O e HOYHBbIE Me PONPUAT U

le/lMepbl THUIOBbIX KOHTPOJIb HbIX 3aaHuii

12. OcMoTHUECKOE aBleHUE PacTBopa, B 1 1 koToporo cozaepxkutcs 25 rrmoko3sl (C¢H20g) mpu 25 °C, paBno  «lla.
13. M3otoHnyeckuii ko3 PUIMEHT HHUTpaTa Kajus, KaxyIascs CTeNeHb AMCCOLMAIMM KOTOPOTO B BOJHOM pPacTBOPE
coctaBmeT 50%, paBeH .

14. Ecnu ctenens mucconmanuu 0,2 M mypasbusoit kucinotsl (HCOOH) pasna 0,03, T0 KOHCTaHTa MCCOLMAIIMKM PaBHA

15. Kucnyro cpeiy UMEIOT BOJHBIC PaCcTBOPHI COJIEit
1) Na,SiO; 2) FeClz 3) ZnSO,4 4) Na,SO4
16. Cynpdun nHatpus (Na,S) B BOIHOM pacTBope
1) rugponmsyeTcs Mo KaTUOHY
2) TuapONM3YETCs 110 aHUOHY
3) TUApOM3YEeTCs 0 KATHOHY U aHUOHY
4) He TuApOIM3yeTC
17. D1C MeHO-KaJMHUEBOTO TajlbBaHUYECKOTO 3JIEMEHTA ((p°Cd2+/Cd= -041 B, (pOCu2+/Cu =+0,34 B) npu cTaHAapTHBIX
yCIOBHSIX paBHa B
18. Ha aHOe mpu KOPPO3HH OIIMHKOBAHHOTO JKelle3a IPOTEKaeT MPOIece
1) Fe - 2e = Fe**
2) Zn -2e = Zn**
3) 2H" + 2¢ = H,
4) 2H,0 + 2e = H, + 20H
19. Ecrm npoBouts 3nexrposm3 pactBopa CoSO4 B reuenue 10 u npu cune toka 20 A (n =80%), To Macca BemecTsa,
o0pasylomerocs Ha KaToJie COCTaBUT __ T.
20. Ha xaTozie mp¥ 3JIEKTPOJIM3€ BOJAHOTO PACTBOpA XIOPHIA IIMHKA C IIMHKOBBIM aHOJOM IPOTEKAIOT MPOIECCHI
1) Zn — 2e =Zn**
2) Zn** + 2e =Zn
3) 2H,0 —4e = O, + 4H"
4)2CI" —2e =Cl

S. MeToanyeckue ykazaHus 110 Npoueaype oueHUBaHUs

O e HOYHbIE MePONpPUATHS

Hpouez[ypa NpoBe/1e HUl OLIe HOYHOI'O Me POIPUAT U U HE00X0AMMbIe MeTOHYe CKHe YKa3aHust

1.

[InceMeHHas mpoBepoyHas
paloTa Ha MPaKTUYECKOM
3aHATUU

[IpakTrdeckoe 3aHsATHE 3aKAHYMBACTCS MMCbMEHHON TPOBEPOUHOM pabOTOM, KOTOpast BKIIFOUAET B ce0s1 5
3aJlaHU i, COCTABJICHHBIX IIPENOIaBaTeNIeM 110 TeMe MpakTHyeckoro 3aHsaTus. Ha paboty otBoxutes 30
MUHYT, 3aTeM CTYICHTBI CAAI0T CBOM paboThl. Kaxknoe 3ananue onennBaercs B 1,2 0aa, TakuM 00pasom,
3a JAaHHOE OLICHOYHOE MEPONPUSITHE CTYACHT MOXKET MOJIY4IUTh 10 6 6ayioB. J[j1st moAroToBKU K
MPAKTUYECKOMY 3aHATHIO CTYAEHTY HEOOXOAUMO MpopadoTaTh JEKIMOHHBIM MaTepua, MaTepual
Y4eOHUKOB M/MJIH y4eOHBIX ITOCOOHA.

Kpurepuu onieHuBaHus 0JHOTO 3a1aHMA:
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Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

¢ 3a/1aHME BBITTOTHEHO MMOJTHOCTHIO BepHO — 1,2 Oarna.
e 3amanue BpinoaHeHo yactuyno 0 — 1,0 oamra.

3ammTa NJ13

N3 crynenta conepxut 20 3ana4 v ynpaxuenuit u3 10114, nepeuyeHb KOTOPhIX HAXOAUTCA B BApUAHTE
N3 xaxxnoro cryaeHTa. TeMbl 0XBATBIBAIOT BCE Pa3/IeIibl IPOTPAMMbI IUCLIUIIIINHBL.

[IpenonaBaTens oOecrieunBaeT CBOEBPEMEHHOE MOJTydeHre CTyeHTaMu BapuanToB M]13, a Taroke
MPEIOCTABIISIET AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 33/1a4 U YIIPaXKHEHUH.

W13 BBIMOTHSAIOTCS B OTACTBHON TETpaIu, MpU 0GPOPMICHUH KaXKAO0TO 3aJaHMs 005S3aTEIbHO YKa3bIBACTCS
€ro HoOMep, IPUBOIUTCS MOJTHOCTHIO TEKCT YCIOBUS KaX/10T0 33/JaHusl. PemeHue kaxaoro 3aAanus J0JKHO
OBITH MOJPOOHBIM, C BKIIOYEHHEM ITPOMEKYTOUHBIX PACuETOB, PACCYKICHUHN, TOSICHEHUH, C yKa3aHUEM
HCITIOJIb30BAHHLBIX 3dKOHOB, IMPaBUJI 1 quMyH, Y MOJIY4a€MbIX B KaXKX/I0M HCﬁCTBHH YU CJICHHBIX BCJINYUH
yKa3bIBaeTCs €AMHUIIA U3MEpeHHs (pasMepHOCTh). /I3 mpoBepsieT npenogaBaresb, BEaYIIHi
naboparopHble 3aHATHS. B TeueHue Helenu CTyACHT JO0JDKEH PelMTh He MeHee 2-X 3a/1a4.

Cymmapuslii peiitunr 3a 13 cocrasiser 10 6aos.

Kpurepuu onieHKH 0JHOr0 3a1aHus:

e 3amanue 0OpMIICHO B COOTBETCTBUU C TPEOOBAHUSIMU U c1aHO BoBpems — (0,5 Oasra.
e 3aganue oOpPMIICHO B COOTBETCTBUH C TPEOOBAHHAMH, HO CIJaHO He BoBpems — 0,2 Oarna.

Ecmm 3aJaHUC BBIMMOJHCHO C 3aMCYaHUSAMU, TO CTYACHT UCIIPABJIACT OIIMOKHA U CAacT 3aJaHUC BHOBB.
banmel 3a HUCIIPAaBJICHUA HC CHUKAKOTCA.

3anmTa oT4era 1o
naboparopHoi paboTe

B Hauase 1a00paTopHOii pabOThI CTYACHT MOJIydaeT AOMYCK K padoTe, AJIs 4ero OH MPEA0CTaBIIseT
IIPEIOIaBATEII0 KOHCIIEKT J1a00paTOpHOi paboThI, B KOTOPOM KPAaTKO H3JIOKEHBI TEOPETHYECKHE OCHOBEI,
copmymmpoBana e padoOThI, IPUCYTCTBYET AKCIEPHMEHTAIbHAS YaCTh, PHCYHKU W TaOIHIBI
IKCIIEPUMEHTAIBHBIX JTaHHBIX (IIpH HeoOxoauMocTH). [lo okoHYaHUM T1a00paTOPHOH pabOTHI CTYACHT
CaacT OTYCT, B KOTOPOM IMPHUBCACHLI YPABHCHUA pealﬂlﬂﬁ, OIIMCaHBbI Ha6J'IIOI[€HI/I$I, NpUBECACHBI PACUCTEI,
CIIeTIaH TIPOMEKYTOYHBIH BBIBOJ ITO KAXKIOMY OIIBITY, C/IeNIaH OOIWMil BBIBOJ IO TabopaTopHOU padoTe.
CyMMmapHBIi peTHHT 32 J1a00paTopHy0 paboTy cocTaBiisieT 3 Oana.

Kpurepnu oneHKM KOHCIIEKTA-0TYeTA K JIaDopaTopHoi padore:

e Ilonrororka k abopaTopHoit padore — 1 6as.
e OrueT no naboparopsoit padore — 1 6a.
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e 3ammra 1abopaTOpHON padOoThI — 1 Oam.

TectupoBaHue — HE3aBUCUMBI I
koHTpoJsb LIOKO

Pybexnoe tecrupoBanue (PT) mpoBoauTcs B KommblOTepHON ¢Gopme B on-line pexume BO Bpems
KOH(epeHII-HEeIeH B CepeIHE M KOHIIE TEKYIIIET0 CEMECTpa COIIACHO PACHUCaHUIO.

[IponomxuTtenbHOCTh TecTUpoBaHUS — 90 MuHyT Oe3 nepepbiBa. OTCUET BpEeMEHU HAUYWHAETCS C MOMEHTA
BXofa cryaeHTa B Tect. UHCTpyKTaX, MpeAIeCTBYIONMI TECTUPOBAHUIO, HE BXOAUT B YKa3aHHOE BpeMsl.
CTyneHT MOXKeT 3aKOHUYUTH BBITTOJIHEHHE TecTa 10 uCTeUeHHs OTBEAEHHOTO BPEMEHH.

PT mnameneHo Ha HE3aBUCHMYI0 OOBEKTHBHYIO OIICHKY 3HAaHWM, YMEHHUW M BJIAJICHUH, TMOIYYCHHBIX
CTYJIEHTaMH 3a OIPEICIICHHBIN MPOMEKYTOK 00yICHMUSI.

Kaxnplii BapuanT OujeTa MOJCTUPYETCS KOMITBIOTEPOM 10 3aJaHHBIM pa3fieliaM XUMHUH U COJICPKUT 15
3aganuii. CTyIEHTHI BHOCST OTBETH B KOMITBIOTEP, HO BCE PEUICHUS U TOSICHEHHS MPOBOIAT Ha Oymare. [1o
OKOHYaHWHU TECTHPOBAHHMS IMPEMOAABATENI0 BBIIACTCS MAaTPHUIla OTBETOB U CYMMAapHBIM PEUTHHT 3a TECT.
OOcyxJieHne pe3ylIbTaTOB TECTUPOBAHUSI IPOBOIUTCS HAa KOHCYIBTAINH.

KpnTepml OICHKH OJJHOIO0 3alaHUA

® 32 Ka/10€ NMPABUIBHO BHITIOJTHEHHOE 33/1aHNE BBICTABIIsETCS 1 TECTOBBIN Oat;

® 33 HEMPaBWJIBHO BHIIIOJIHEHHOE UJITM HEBBITIOTHEHHOE 3ajaHue BbicTaBisiercs () 6aios;

e I 3aJaHUN C BBIOOPOM HECKOJIBKMX IPABUIBHBIX OTBETOB, 33JaHU Ha COOTBETCTBUE WU
YCTaHOBJICHHE MOCJEI0BATEIbHOCTH MPEIYCMOTPEHO YACTUUHOE OLIEHUBAHUE.

MaxkcuMallbHBIM CyMMapHBI TecTOBBIN Oaiut 3a kaxaoe PT coctaBnser 15 Gansos.

3a 2 menenu 110 PT cTyaeHTHI MOTYT O3HAKOMHTCS C IEMOHCTPAIlMOHHBIM BapUaHTOM OWJieTa, KOTOPBIH
pacnonaraetcst Ha caiite http//exam.tpu.ru B paznene «MeponpusThs», 1 MOKET ObITh BBIMOIHEH KaKIbIM
CTYJICHTOM HEOTPaHMYEHHOE YHCIIO pa3.

Jna cmyoenmos, ne npoweowux PT 6 nepuoo npogedenusi mecmupoganus no y8adcumenbHou npuiune,
npeodyCMOmMpPeHa 803MONCHOCMb MeCMUPOBAHUsSL 8 Pe3ePEHbILL OeHb, KOMOPbIl HA3HAYAeMCsl Cpa3y Nocje
KOH@hepeHy-Heoenu.

Ilpu pesynomame pybesicnoco mecmuposanus 6 6ani08 u Menee, 00YUAIOUWUMCS NPEOOCMABIACMC s 8
nepuoo mexyujer NPoMeNCymouHou ammecmayuu 803MONICHOCMb noemopro npoumu PT 6 pesepenviii
OeHv, coanacosannwlil ¢ bropo pacnucanuu TI1Y.

OK3aMeH

Ox3amen npoBoauT [IOKO B KoMITbIOTEPHOM (OpME BO BPEMS CECCHU COTIIACHO PaCIUCAHUIO.
[lepen TectupoBaHHe CTYAEHT IMPOXOIUT MUHCTPYKTaXK. lIpomomkuTenbHoCcTh TecTupoBaHus — 180 MUHYT
6e3 mepeppiBa. OTCUET BpEeMEHM HAYHMHACTCS C MOMEHTa Bxoaa CTyaeHTa B «Tect». CTYyIeHT MOXKET



http://exam.tpu.ru/

O e HOYHBbIE Me PONPUAT U

Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

3aKOHYUTDH BBIIIOJIHEHHUE TECTA /10 UCTEUEHUS OTBEAEHHOIO BPEMEHH.

DK3aMeH B TECTOBOM (opMe HampaBjeH Ha HE3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAHUM, YMEHUU U
BIIAJICHUH, TIOJTy4EHHBIX CTYICHTAMH 32 OMPEeICHHBIN MPOMEKYTOK O0YUEHUS.

Kaxapiii BapuanT Ouiiera MOJEIUPYETCS KOMIIBIOTEPOM IO 3aJaHHBIM paslieliaM XUMHH U cofepkut 20
3aganuii. CTyIEHTBI BHOCST OTBETH B KOMIBIOTEP, HO BCE PELICHUS U MOSCHEHUS 3alKiChIBAIOT Ha Oymare.
[lo oxOHYaHMU TECTUPOBAHUS MTPEMIOJABATEIIO BBIIAETCA MAaTPHUILla OTBETOB U CYMMAapHbIM PEUTHHT 3a TECT.
bannel 3a axsamen 6yoym 3acuumamnst no pes3yiabTaraMm YCTHOTO coOecefoBaHHUs. YCTHOE coOeceoBaHUE
BKJIIOYAET TEOPETUYECKWE BOIPOCH], MOSACHEHUS K pEIICHHBIM 3aJayaM, 3aliCcaHHbIM BO BpeMs
TEeCTUPOBaHMS (Ha MUcTax) mo TecTy. CTyIeHT TOTOBUTCA B TCUCHUU HECKOJIBKUX MUHYT U Jjajiee OTBEUAET
Ha BOMPOCHI, COITPOBOXKIAsi CBOM OTBET NOsICHEHUsAIMU. Bpems orBeta 10 MuHYT.

Kpurepuu oneHKn 0HOr0 3a1aHus:

® 33 KQXJI0C¢ MPABUJIBHO BBHIMOJIHEHHOE 33/IaHNE BBICTABIISICTCS | TeCTOBBIN Oa;
® 33 HEMPaBWJIbHO BBHIIIOJIHEHHOE UJIM HEBBITIOJIHEHHOE 3aJjaHue BhicTaBiisgeTcs 0 0anios;
e Ui 3aJaHUN C BBIOOPOM HECKOJNBKUX MPABUIBHBIX OTBETOB, 3a/JlaHUl Ha COOTBETCTBUE U
YCTaHOBJICHHE MOCIIEI0BATEIBHOCTH PEyCMOTPEHO YACTUUHOE OLIEHUBAHUE.
MaxkcumanbsHbIi CyMMapHBIH 0ai 3a 3x3aMeH coctaBisieT 20 6aios.
3a 2 HemenW JI0 dK3aMEHa CTYJIEHTHI MOTYT O3HAKOMHTBCS C JIEMOHCTPAIMOHHBIM BapUAHTOM OwWIieTa,
KOTOPBIN pacrosiaraeTcsl Ha caite http//exam.tpu.ru B paszaene «MeponpusTus», 1 MOXKET ObITh BBITTOJHEH
KaX/IbIM CTYJICHTOM HEOTPaHMUYEHHOE YUCIIO Pa3.
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