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1. Poab nucuuminHbl «XumMusd 2» B (pOPMUPOBAHUHN KOMNETEHIUI BHIMYCKHUKA:

CocTaBisiiomye pe3yIbTaToB 0CBOEHHs! (1eCKPUITOPHI KOMITETEHIHH)
Ko xomMnereHmmn
HaunmeHnoBanue KoMIeTeHIMA
HanmenoBanue
Kon
VK(Y)-1 CrocoGeHn OCyECTBIATE MOKCK, VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MATEMaTHIECKHUE METOBI TECOPSTUIECKOr0 XapaKTepa
KpI/ITI/I‘ICCKI/Iﬁ AHAJIN3 U CUHTEC3
. VK(¥)-1.Y1 YMeer pemats 3aJa4y TeOPETHIESCKOT0 U MPHUKIIATHOTO XapakTepa
I/IH(bOpMaI_II/II/I, TIPUMEHATH CUCTEMHBIN
TO/IXOJ JUIS PElIeHHS TOCTABJEHHBIX VK(Y)-1.B1 Brnaneer onplToOM NpUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK U MAaTEMATHYCCKUX METOJOB U
3ana4 MozeNel IS perIeHnst 3aa4 TEOPETUIECKOr0 U IIPHUKIIaJHOrO XapakTepa
VK(V)-1.32 3HaeT penpoAYKTUBHBIC METOIbI TIO3HABATEIILHON JIESITEIBHOCTH, IPU3HAKA CHCTEMHOTO TIOAX0a
1 CHCTEMHOT'O aHaJIHM3a
VK(V)-1.¥2 Ymeer 06001IaTh YCBOsIEMbIE 3HAHUSI €CTECTBEHHBIX HAYK KaTETOPUSIMU CHCTEMHOTO aHAIHN32a 1
MOIX0/1a ¥ MBICTUTEIGHBIMHI OIEPAIMsAIMH aHAIN3a, CHHTE3a, CPABHEHHS U OLICHKU
VK(VY)-1.B2 Brnaneer penpomyKTUBHBIMYE METOIaMH [IO3HABATEIBHON ACATEIBHOCTH U MBICIUTEIBHBIMU
olepanysIMU JUTSL PeIISHHS 3a/1ad €CTECTBCHHOHAYYHBIX JUCIAILINH
OIIK(Y)-1 YMEET UCIOJIb30BaTh OCHOBHBIE OTIK(Y)-1.39 3HaeT OCHOBHBIEC TOHSATHS W 3aKOHBI XUMHUYECKOW TEPMOMHAMUKH, KHHETHKH, 3JIEKTPOXUMUH 1
3aKOHBI €CTECTBEHHOHAYYHbIX IIPOLECCOB, MPOTCKAIOIINX B paCTBOpax
JIUCUUILINH B IPO(ECCHOHATBHOR
JACATCIbHOCTH, IIPUMEHATH METOABI
MATECMAaTHYCCKOTO aHAJIM3a 1
MOIEIHPOBAHHS, TEOPETHIECKOr0 i OTIK(Y)-1.V9 YMeer onpenenstb TepMOJAMHAMUYECKHE U KUHETHYECKHE NTapaMEeTPhl XUMUUECKUX MTPOLIECCOB,
IKCIIEPUMEHTAIBHOIO HCCIIE|0BAHUSL IIPOBOJUTH PACUETHI KOJMIECTBEHHBIX XapAaKTEPUCTUK PACTBOPOB HEATICKTPOIUTOB 1
JICKTPOJIUTOB, BBISBILSITH 3aKOHOMEPHOCTH IIPOTEKAHMSI XUMUYECKUX PEaKIUi
OTIK(Y)-1.B9 Brnaneet onbITOM IIIAHUPOBAHWS Y IPOBEACHHS XMMUUECKIX MCCIECIOBAHUHA B 001aCTH
TEPMOJMHAMUKH, KHHETHKH, IEKTPOXUMUH, XUMHH PACTBOPOB, aHAIN3a U 0000IIeHHS
9KCIIEPUMEHTAIBHBIX JAHHBIX, BBISIBICHHS 3aKOHOMEPHOCTEH MPOTEKaHMS XMMHUUESCKUX IIPOLIECCOB

2. IMoxa3zarejan m MeTOAbI OLIEHUBAHUA

IlnannpyemMble pe3yJbTaThl 00y4YeHHsl 10 JUCHHILIHHE Komnerenuus HaunmeHnoBanue pasaeia MeToabl OLEeHHBAHMS
Kog HanmeHoBaHue JHCHMILTHHBI (O11eHOYHBIE MEPONIPHSATHS)
PI1 | [IpuMeHSTH 3HAHUSI OCHOBHBIX IOHITHH, TEOPUH U 1. 3akoHOMEpHOCTH IInceMenHas mpoBepoYHast
3aKOHOB XUMHMYECKOM TEPMOJUHAMUKY U KUHETUKH, XUMHUYECKUX PEAKLUN paboTa Ha MPaKTUYECKOM
YUYEHHUs O paCTBOPaxX U MEKTPOXUMUYECKUX VK(Y)-1 2. DNEKTPOXUMHUYECKHE 3aHATUU.
CUCTEMaxX [ ONHUCAHUA XUMHUYECKUX IIPOLECCOB. OIK(Y)-1 MIPOLECCHI 3ammra /3.
3. XuMus pacTBOpOB TecTtupoBanue — He3aBUCUMBII
koHTposas [IOKO
P12 | BeimonHATh pacuéTbl TEPMOIUHAMUYECKUX (PYHKIHIA 1. 3akoHOMEpHOCTH IInceMenHas mpoBepoYHast
U KUHETUYECKUX [TapaMeTPOB XUMUYECKUX PEaKLIHM, gg&% 11 XUMHUYECKUX PEAKLUN paboTa Ha MPaKTUYECKOM

CBOICTB pacTBOpoOB " XapaKTEePUCTUK

2. DNEKTPOXUMHYECKHE

3aHATHUH.




JNEKTPOXUMUYECKUX CUCTEM. IIPOLIECCHI 3ammra U/13.
3. XuMus pacTBOpPOB TecTtupoBaHue — HE3aBUCUMBII
koHTpoas LIOKO
P13 | Mcrons30BaTh METO/IbI IUTAHUPOBAHUS M IIPOBEICHHS 1. 3akoHOMEpHOCTH 3amura oTyeTa 1o
XMUMHMUYECKOTO 3KCIIEpUMEHTA JJII YCTAaHOBJICHUS XUMHMUYECKUX PEaKIHi nabopaTopHOii paboTe.
3aKOHOMEPHOCTEN IIPOTEKAHHUS XUMHUYECKUX OIIK(Y)-1 2. DNEKTPOXUMHUYECKHE
IIPOLIECCOB, ONPEAENEHUs MX KAueCTBEHHBIX U IIPOLIECCHI
KOJIMYECTBEHHBIX XapaKTEPUCTHUK 3. XuMHus pacTBOpPOB

3. HlIxaja oueHNBAHUA

[Topsimok opraHu3aniuy OLEHUBAHUS PE3YJIbTATOB OOYUEHHSI B YHHBEPCHUTETE PETVIAMEHTHUPYETCS OTIENbHBIM JIOKaJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OlICHUBaHUs pe3yJIbTaTOB 00ydeHus: B ToMckoM monuTexHndeckoMm yHuBepcurere (Cucrema oueHuBanus)» (B ISHCTBYIOIIECH pEeIaKIny).
Hcnonk3yercst OauIbHO-PEUTHHTOBAsi CUCTEMa OIICHWUBAHUS pPe3ylIbTaToB oOydeHus. VToroBas oreHka (TpaJulMOHHAs W JIMTEPHAS) 1O BHUAAM
ydeOHON nestrenbHOCTH (M3yuenue nucuuiuind, YMWPC, HUPC, kypcoBoe NpOeKTUpOBaHWE, MPAKTUKU) OINPEACIsSeTCs CyMMOW OajuloB IO
pe3ysibTaTraM TEKYLIero KOHTPOJIS ¥ IPOMEKYTOYHON aTTecTaluu (MTOroBasi pedTHHroBas omeHka - makcumym 100 Gamios).

PaCHpCIICJICHI/Ie OCHOBHBIX H JOIIOJHHUTCIBHBIX 0amIoB 3a OICHOYHBIC MCPONPUATUA TCKYUICTO KOHTPOJIA U HpOMC)KYTOqHOfI aTTeCTallu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PCKOMGHI[yeMaSI mKajaa aj1d OTACIbHBIX OLICHOYHbBIX MCpOHpI/IHTI/Iﬁ BXOIHOT'O M TCKYIICTO KOHTPOJIA

% BBINMMOJIHEHUSA COOTBQTCTBHQ
. OnpeneneHue OEHKH
32 aHUA TPaAMIMOHHOIi OLleHKe
90%-+100% «OTaMIHO» OTIIMYHOE TTOHUMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHWS, OTIMYHBIC YMCHHUS U BIIAJICHUC OIBITOM TPAKTHYCCKON JACATCTFHOCTH,
HEOOXOTMMBIC Pe3YIbTaThl 00yUeHUs c(hOPMUPOBAHEI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aIOB, ONM3KUM K MAaKCHUMAITLHOMY
70% - 89% «Xoporo» JlocTaTouHO MOTHOE MOHUMAHKUE TIPEIMETa, XOPOIITUE 3HAHUS, YMCHHUS U OTBIT MMPAKTHICCKON IETEIFHOCTH, HEOOXOTUMBIC PE3YIIbTaThI
00y4ueHus c()OpMHUPOBAHEI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MUHIMAJHLHBIM KOJTHISCTBOM OaJIOB
55% - 69% «Y 10BIL» [MpuemiteMoe MOHUMaHKE TIPEIMETA, YIOBICTBOPUTEIEHBIC 3HAHKS, YMEHUSI U OITBIT TIPAKTHYCCKON ACITEIIEHOCTH, HEOOXOUMEBIC PE3yIbTaThl
00y4ueHus c()OpPMUPOBAHEI, KAYSCTBO HEKOTOPHIX M3 HUX OICHEHO MUHIMAJHHBIM KOJTHIECTBOM 0aJIOB
0% - 54% «Heynosi.» Pe3ynbraThl 00y4eHus! HE COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOUYHBIM TPEOOBaHUSIM
[Ixana ans orleHOYHBIX Meponpustuit Jlud.zauer
% BBLINOJIHEHHUS JK3aMeH, CooTBeTcTBHE
. . OnpeneneHue OEHKH
3aJaHNH YK3aMeHa 0asI TPaAMIMOHHOIi OLleHKe
90%-+100% 18 +20 «OTIMYHO» OTiMyHOE MOHUMAaHKE MpeaIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUSI U BJIAJICHHE ONBITOM MPAaKTUYECKON JESITEIbHOCTH,
HEOOXOIMMBIC Pe3YIbTAThl 00yUeHUs ¢(hOPMUPOBAHEI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aUIOB, OM3KUM K MAaKCHUMAILHOMY




70% - 89% 14 +17 «Xopomo» JlocTaTo4HO NOJIHOE IIOHNMAaHHKE MTPEAMETa, XOPOIINe 3HAHNS, YMEHUS U OTBIT IPAaKTHIECKOH IESITEIbHOCTH, HEOOX OTMMBIC
pe3ynbTaThl 00y4eHHsT CPOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[CHEHO MUHUMAJILHBIM KOJIMYECTBOM OallioB

55% - 69% 11+13 «Y 10BIL.» [Mpuemaemoe MOHNMaHUE MIPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHNS, YMEHUS U ONBIT IPAaKTHIECKOH IEATEINbHOCTH, HEOOXOIMMBIC
[pe3yNbTaThl 00Y4eHHsT CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLCHEHO MUHUMAJILHBIM KOJIMYECTBOM OaIlioB

0% - 54% 0+10 «Heynosi.» Pe3ynbraThl 00y4eHuUs! HE COOTBETCTBYIOT MHHHMAJIBHO JI0CTATOUYHBIM TPeOOBaHUSIM

4. TlepeyeHb THIOBBIX 3aJaHUI

OneHoYHbIE MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaHUI

1) IlucbmeHnHas npoBepoYHas
paboTa Ha MPaKTUYECKOM
3aHATUHU

3agaHus:

3aganue 1.

Ecnu nmacTWHKY W3 YHCTOrO IIMHKA OMYCTHTH B pa30aBIICHHYIO KHCIIOTY, TO HadyaBIIeecs BBIICICHHE BOIOPOIA BCKOpE
moutn Tpekpamiaercs. OmHAaKo, NMPH TPUKOCHOBCHWH K IIMHKY MENHOW MAJOYKOH W3 TMOCICeIHEH HaumHAeTCs OypHOE
BEIZICNICHUE BoAOpoaa. Jlalite 0ObsICHEHHUE TIPOUCXOIAIIEMY.

3aganue 2. DIeKTpoau3 BOAHOrO pactBopa xyopuaa aukens (1) B anekTponusepe ¢ MHEPTHBIM aHOJOM MPOBOAWIN 5 U mpu
cure Ttoka 20 A, BeXom mo TOKy cocraBmin 95%. 3amummure cxemy asnekTponmza. OmnpenenuTe. KOIHIECTBO
uspacxonoBanuoro sekrpuyectsa (Kit); Maccy BeliecTsa, BbIISTHBIIETOCS Ha KaTtofe (T).

3aganue 3.

Hanuiure ypaBHEHUS SJIEKTPOXMMHUYUECKON KOPPO3MU XpoMa € KUCIOPOAHON Jenosipu3aiueii. KakoB KOHEUHBIH MPOTYKT
OKHCIICHHS XpoMa? Hanmmmre ypaBHEHHS BCEX MPOUCXOISIINX MporieccoB. CrenaiiTe BEIBOJ BO3MOXKHOCTH KOPPO3UOHHOTO
npouecca? OTBeT 00OCHYMHTE.

3armmra oTyera mo

nabopaTopHOii paboTe.

Bomnpocsr:

1. Peakuus: A(r) + 2B(r) = 2C(r) sBnsercs npoctoil. Kakoii rpaduk oTpakaeT 3aBUCHMOCTB CKOPOCTH 3TOM PEAKIIMH OT
KOHILICHTpaly BemecTBa A U BemectBa B? O0bsicHuTe cBoi BbIOOp. HanmmmTe KnHeTHYECKoe ypaBHEHHE 3TOH peaKiyy.
Uemy paBeH OO TOPSAOK PEAKIINH ?

1) 2) 3) 4)

2. Kakas OHCPT'HsS HA3bIBACTCA 3HepFPICI>'I aKTI/IBaIII/II/I? Kak ona Bimser Ha CKOPOCTb XAMUYECKOI peaKHI/II/I? 3aBHCHT JIK OHA
oT TeMHepaTprI? Kakoit BBIBOJI MOKHO CACIIATh O XHMHYSCKON peaKkuunu, paccyuTaB Jid HEC SHCPIHUIO aKTI/IBaIII/II/I?

3. Kaknum oOpazoM ycTpoHCTBO TepMOCTaTa, UCIIOIB3YEMOr0 B JaOOpaTOpHON paboTe, BIMSACT Ha BEIMYHMHY ITOIPEITHOCTH B
pacyere SHEPIHH aKTHUBALMHN?

KoHTponbHbIE BOIPOCH pa3MelieHb! B yaueOHoM nocobun: JIabopaTopHBIil IPaKTUKYM 110 001Iel ¥ HeOpraHMIeCKOH XUMHUH!




OneHo4HbIe MEPONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aIaHHii

yuebHoe nocobue / H. @. Ctach, A. A. [lnakunkun, E. M. Kuszea; HarponanbsHblii uccinenoBatenbekuit Tomckuit
nomrexundeckuil yausepeurteT (TITY). — 3-e uzn., nepepad. u gorn. —Tomck: Uzn-so TITV, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamienust: 11.03.2020). — Pexxum 10CTyma: U3 KOPIOPATUBHOM
cetr TIIY .- TekcT: 2AEKTPOHHBIN.

3amura UJ13.

Bomnpocst:

1. OObsicHuTe, TMOYEeMY KOHIIEHTpAIWSl PEarcHTOB M KaTaln3aTop HE BJIMSIOT Ha 3HAYCHHWE KOHCTAHTHI PaBHOBECHS ?
Paccuuraiite paBHOBECHYIO KOHIEHTpauuio Bogopoaa B peakuun 2HI(r) <> H2(r) + 12(r), ecnu HavyanbHas KOHUCHTPALHS
HomoBogopona cocrasisia 0,55 Monb/i1, a KoHCTaHTa paBHOBecHs paBHa 0,12,

2. 3anuniMTe OCHOBHBIC CTAJWHM PAacCTBOPEHUS TBEPABIX BEIIECTB, KAKUMH TEIUIOBBIMHU 3 (PEKTaMH OHH COIPOBOXKIAIOTCH.
ITpu pactBopenun 10 r ruapokcua Hatpust B 250 M1 Boas! TemriepaTypa nosbeiciiiachk Ha 9,7 K. Paccunraiite sHTaNmBINIO
pacTBOpEHHsI THAPOKCHAA HATpHsl, NPUHUMAS YACIbHYIO TETJIOEMKOCTh PAacTBOpa PaBHON YIEIHHOM TEIIIOEMKOCTH BOJBI
4,18 x/(r-K).

3. Berancnure Temneparypsl KpUCTANIM3ALWK U KUIICHUS pacTBopa, cojepskaiiero 3,4 r xyiopuna 6apus B 100 r Bozsl, eciu
KaXyIlasi CTETIeHb KPUCTAUIM3aINH COIY B PaCTBOPE COCTaBIsIeT 75 %0.

4. Kakne 13 nepeyrciIeHHbIX XapaKTepUCTHK. TEMIIEpaTypa, SHTPOIHs, Macca, IIOTHOCTh, CBOOOIHAS SHEPT s, BHYTPEHHSS
SHEPIrHs, TEIUIOTa SBISIIOTCS (QYHKIMAMH COCTOSHUS, a KakHe — [apaMeTpaMHd COCTOsSHMS cucreMbl. Ha pucynke
TIPE/ICTABIICHBI YHEPTETHYECKHE THarpaMMBbl ITPOLIECCOB OKHMCIICHHS yIIepo/a U a3oTa;

B &
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: |
| I
YaNo + %0, | | cO,
E| — Ez _—

Xoa peakuﬁ Xon peaxuﬁ

Kakoii u3 IMPOLECCOB ABJIACTCSA SK30TCPMUUCCKUM, a KaKoOH — SHHOTCPMI/I‘ICCKI/IM? OrtBeT nosicuute. Paccunraiite 00bEMBI
PpCarcHToOB 1 MPOAYKTOB SHAOTCPMHUICCKOI'O MPOLCCCa, €CJIN B PE3YIIbTATC €ro NPOTCKAaHUA MMOITIOTHIIOCH 125 K,Z[)K TC11a.

5. HpI/IBeﬂeHLI I‘paq)I/IKI/I 3aBUCHMOCTEHl KOHCTaHTBI paBHOBECHUA OT TEMIICPATYpPbl [JId OK30TCPMHUUYCCKUX U
OHAOTCPMHUYCCKUX pCaKHHﬁ:




OneHo4HbIe MEPONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aIaHHii

OObBscHUTE MOJYUYCHHBIC 3aBUCUMOCTH.

KoncranTa paBHoBecust peakiun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHbIE KOHIEHTpaLWMH BOJIOPONA U
ammuaka pasabl 0,2 u 0,08 Mone/n1. Beraucnure HauanbHBIC KOHIIEHTPAIMA a30Ta U BOIOPO/IA.

COOopHUK 32124 ¥ YIIpaKHEHHUH 110 o0mIeil xumun: yueOHoe nocobue [Inexrponusiii pecype] / E. b. T'onymkosa [u mp.]. —
2-¢ w31, pom. u ucnp.. — 1 kommbrotepHsiit ¢aiin (pdf;, 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — Jloctym u3
kopriopatuBHoii cetr TITY. Cxema mocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4,

TecTupoBaHue — HE3aBUCUMBII

koHTpoias LIOKO

[Tpumep Ounera:

1. PactBOp BellecTBa-HEANCKTPOINTA 3aKUIaeT Npu Temmneparype(yopars) Ha 15,36° Bble, YeM YHCTBIH OCH30
(Ka(6enzomna)= 2,57). Eciu 550 r BemiecTBa pacTBOPUTH B OJHOM KWJIOrpamMMe OEH30la, TO MOHIDKECHHE TEeMIICpaTyphbl
kpuctaium3anuu pacteopa (Kk(6enzona) = 5,70), cocraur ____ °.

2. OcMoTHYecKoe JaBJieHrue pacTBopa, B 1 11 koToporo coaepxutcs 25 r rimokossl (CgHi206) mpu 25 °C, paBHO

_ klla.
3. YcraHoBUTE COOTBETCTBHE

BemectBo CBOICTBO B BOJHOM PacTBOpe
A) HNO, 1) cnalplif JIEKTPOTUT

b) CH;COOH 2) CHJIBHBIH 3JICKTPOJIUT

B) KOH 3) HEANEKTPOIUT

I') C;HsOH

J1) NaCl

4. KoHcTaHTa qUCCONMAIIMN a30TUCTON KUCTIOTHI TIPU pa30aBICHUH pacTBopa
HNO, = H" + NO,~
1) yBenuumBaercs  2) yMeHbIIAeTcs — 3) HE M3MEHSETCS

5. M3oroHnmvecknit KOA(GUIMEHT HUTpaTa Kallisl, KaXYIIascs CTENCHb AWCCONUAIMA KOTOPOTO B BOJHOM pacTBOpE
cocrasisier 50%, paBen ____ .
6. Eciu crenenp auccormarmu 0,2 M mypassunoit kuciaotel (HCOOH) pasua 0,03, To KOHCTaHTa AUCCOLMAIIMY paBHA .
7. H,SO, B3aumMopaeicTByeT HE0OpaTUMO C

1) Na,S 2) BaCl,

3) NaOH 4) NaCl




OneHoYHbIE MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaHUI

8. Konm4ecTBOo MOHOB B KPaTKOM HOHHOM YPaBHECHHUH PEaKLUH
Na,SO; + 2HCI = 2NaCl + H,0 + SO,
paBHO MOJIb.
9. Kucnyro cpery MMEIOT BOJHBIC PACTBOPHI coeit
1) Na,SiO; 2) FeCl; 3) ZnS0O, 4) Na,SO,
10. Cynbdun Hatpus (NapS) B BoqHOM pactBope
1) ruaponusyercs Mo KaTHOHY
2) THAPOIU3YETCs IO aHHOHY
3) rHApOIU3YeTCs 110 KATHOHY M aHUOHY
4) He THIAPOIU3YETCSI
11. YcraHoBUTE MOCIIEOBATEIBHOCTD M0 YBEINYCHUIO BOCCTAHOBHTEIFHOI aKTHBHOCTH METAJLIOB
1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MeHO-KaIMHEBOrO ralnbBaHHIecKoro snementa (¢°Cd**/Cd= -0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHgapTHEIX
YCIOBHSX paBHA B.
13. Ha aHone npu KOppO3MH OLIMHKOBAHHOTO JKeJie3a MPOTEKAET MPOLece
1) Fe - 2e = Fe**
2) Zn - 2e = Zn*
3)2H" +2e=H,
4) 2H,0 + 2e = H, + 20H
14. Ecniu mpoBomuts anekTponu3 pacteopa CoSO, B Teuenue 10 u mpu cuie Toka 20 A (n = 80%), To Macca BelecTsa,
00pasyromerocs Ha KaToae COCTaBUT T.
15. Ha kaTone npu 3JI€KTpOIn3e BOJHOI'O PACTBOPa XJIOPUA MHKA ¢ IMHKOBBIM aHOJIOM IIPOTEKAIOT HPOLECChI
1) Zn —2e = Zn*
2) Zn** +2e=7n
3) 2H,0 —4e =0, + 4H"
4) 2CI"-2e =Cl,

| DK3amen

bumer 1.

1. BemiecTBo, He 00OpasyroIieecs U3 MPOCTHIX BEIIECTB

1)AG® (NO,) = 51,1 x/{orc/mons 3))AG? (NHs) = -16,7 kloc/monw
2)AG® (NO,) = -82,4 x/loic/monw 4) YAGP (CH3) = -50 e/ monw

2. TepMoXrMHUYECKOE YpaBHEHHE PEaKIIMA UMEET BUJI
CHag) + H2Oq) = 3Hz(r) + COqy
AHP k[[rc/mone 74,9 2418 0 1105
[Tpu nonyuennu 224 1 Bogopoaa (H.y.) TOTTIOTHTCS k/x TeroTel. Omeem oams ¢ MOYHOCBIO
00 decambix.
3.  DHranpnusi  oOpa3oBaHusi  neHTAQTOpPHIA  MBIIIbSIKA,  BBIYHMCICHHAas HAa  OCHOBAHUU




OneHoYHbIE MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaHUI

HKCICPUMEHTAIBHBIX JaHHBIX:
2As + 3Fa) = 2AsF3(y; AHY = -1842 k]l
ASsFs(y = AsFaq)+ Fagy; AH, = 317 K/
paBHa kJlx. Omseem damuv ¢ MoUHOCMBIO 00 YEN020 YUCTA.
4 KputeprueM HaIllpaBIEHHOCTH TIpoliecca B 3aKpPBHITOH TEPMOANHAMHYECKOW CHCTEME SIBIISCTCS
U3MCHEHHE
1) sHTanemust  2)3Heprusi ['mb6ca  3) sHTpomuUs

5. BelpakeHne KOHCTaHThI PaBHOBECHS 11 00PaTUMOM peakuu
MgCO3() <>MgO i+ CO2() + S() uMeeT BUA

1 _ [MgCO;]
o] eortcos

2) K=[CO,] 4) K=

1) K=

[MgO ]-[CO,]

[MgCO, ]
6. Ecim B oOparumoii peakiun A+2B—D paBHoBecHble koHuentpauuu A; B u D passl,
cooTBeTcTBeHHO, 0,6; 1,2 1 2,16 M01b/11, TO KOHCTaHTa paBHOBECHUS paBHA .
7. Cxopoctb mpoctoil peakuumu CpHsry + Hzpy = CoHer) mpu moBbleHun nasneHus B 4 pasa
YBEJIMYMBACTCS B .
8. Ecnu remmniepatypHblii K03 QULIMEHT CKOPOCTH peakluu paBeH 4, TO MPH MOBBIIICHUN TEMIIEPATypPbl
Ha 20 rpasycoB CKOPOCTb ATOH peakIiy yBETUYUTCS B .
9. IIpu Temneparype 285 K Hexoropas peakius 3akaHumBaercs 3a 3 daca, a npu 305 K 3a 20 mumn.
Temneparypablii K03()(PUITEHT CKOPOCTH pPEeaKU paBeH .
10. Ecniu xoHCTaHTa CKOPOCTH peaKLuH IIepEOro IopsaKa 203(r) = 302 1pu 0° C paBua 1,41-10° ¢?, a
npu 20° C pasua 1,27-10° ¢, To TemmepaTypHbIii KOSQMHIHEHT CKOPOCTH PEAKIIHH PABEH .
11. PactBop BelIecTBa-HEAIEKTPOJIUTA 3aKuWMaeT Hpu Temmeparype(yopath) Ha 15,36° Bbime, uyem
yucthiii 0eH30i (Ka(6ensona)= 2,57). Ecim 550 r BemiecTBa pacTBOPUTH B OJJHOM KWJIOTpaMMe OCH30.1a,
TO MOHIKEHHUE TeMITepaTyphbl Kprcramtu3aiuu pacrsopa (Kk(oensona) = 5,70), cocraBur _____ °.
12. OcmoTHyeckoe maBieHue pacTBopa, B 1 J1 kotoporo coaepkutcs 25 1 rtoko3bl (CsHi1206) mpu 25
°C, paBHO kl]1a.
13. M3oTtonnueckuii kKo>(PUIMEHT HUTpaTa KaJusl, KaXyIascs CTENEHb IUCCOIMAIMM KOTOPOTo B
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IIpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaHUI

BOJHOM pactBope coctabiser 50%, paBen
14. Ecmu crenens quccoruanuu 0,2 M mypasbsunoi kucinotel (HCOOH) pasna 0,03, To koHCTaHTa
JUCCOIMAIlNY paBHA .
15. Kucnyto cpey UMEIOT BOAHBIE PACTBOPHI COJIEN
1) N&zSiOg 2) FeCI3 3) ZnSO4 4) Na,SO4
16. Cynsdun natpus (NazS) B BomHOM pacTBope
1) ruApOIU3yEeTCS 10 KAaTHOHY
2) TUAPOJTU3YETCS 110 AHUOHY
3) TUAPOTU3YETCS 110 KATHOHY ¥ aHUOHY
4) He TUAPOTU3YETCS
17. DJ1C MenHO-KaaMHEBOrO raJIbBAHUYECKOTO JIEMEHTA ((p°Cd2+/Cd: -0,41 B, (p°Cu2+/Cu =+0,34 B)
NPU CTAHJAPTHBIX YCIOBUSIX PaBHA B.
18. Ha anone K KOPPO3HH OLUHKOBAHHOTO JKeye3a MPOTEKaeT MPOLece
1) Fe - 2e = Fe**
2) Zn - 2e = Zn**
3)2H" +2e=H,
4) 2H,0 + 2e = H, + 20H"
19. Ecnu npoBoauTh 3nektponu3 pacrBopa CoSO4 B Teuenue 10 u npu cune Toka 20 A (1 = 80%), To

Macca BeIllecTBa, 00pa3yoLerocst Ha KaToJe COCTaBUT T.
20. Ha xaToze rmpu 3JIeKTpoIM3e BOAHOTO PacTBOPA XJIOPHIA IMHKA C IMHKOBBIM aHOJOM IPOTEKAIOT
IIPOLECCHI

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

5. MeTtoauyeckue ykazaHus 10 poueaype OLeHNBAHUS

OuneHoOYHbIE MEPONPHSATHS

ITpoueaypa npoBe/ieHNs OIICHOYHOTO MEPONPHSITHS H He00OXOAUMbIE METOAMYECKHE YKA3AHUS

1.

IInceMenHas mpoBepoYHast
paboTa Ha MPaKTUYECKOM
3aHATUHU

[IpakTyeckoe 3aHATHE 3aKaHYUBACTCS MMCbMEHHOM MPOBEPOUYHOI paboTOoii, KOTOpast BKIIOYAeT B ceOst 5
3aJlaHNi{, COCTABIICHHBIX IIPEToIaBaTeseM 1o TeMe MpakTuyeckoro 3ansatus. Ha paboty otBoautcs 30
MHUHYT, 3aT€M CTYACHTHI CIAI0T cBou paboThl. Kaxknoe 3amanue ouenuBaercs B 1,2 6amia, TakuM o0pazom,
3a JAaHHOE OLICHOYHOE MEPOTIPHUSATHE CTYACHT MOXKET NOJIY4UTh A0 6 6amuioB. /11 HOArOTOBKH K
MPAaKTUYECKOMY 3aHATHIO CTYJICHTY HEOOX0JMMO popaboTaTh JIEKIMOHHBIN MaTepuall, MaTepual
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y4eOHUKOB W/MIIK y4eOHBIX TOCOOUH.

Kpurtepuu onieHuBaHUsI OTHOTO 32 JaAHUSI:
¢ 3a/1aHue BBHIMIOJHEHO TOJHOCTHIO BepHO — 1,2 Gana.
e 3ananue BeinoaHeHo yactnuao 0 — 1,0 Gamra.

Sammra M]3

N3 crynenrta conepxut 20 3agay u ynpaxkunenuit u3z /10114, nepeueHb KOTOPBIX HAXOAUTCS B BAPHAHTE
N3 kaxnaoro cryneHTa. TeMbl 0XBaTbIBalOT BCE Pa3/ieibl IPOrpaMMBbl IUCIUIIINHBI.

[IpenonaBaTens oOecrieyBaeT CBOEBPEMEHHOE TIOTyUeHHEe CTyIeHTaMu BapuanToB U/13, a Taxke
MPEIOCTABIISET JIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a71a4 U yIPaskHEHHH.

NJ13 BHIMOTHSAIOTCS B OTJCIBHON TeTpaau, Mpu 0(hOPMIIEHUH KaKIOTO 331aHUsl 00s3aTeNbHO YKa3bIBACTCS
€ro HoOMep, MPUBOJUTCS MOJIHOCTBIO TEKCT YCIOBUS KAXKIOT0 3a1aHusd. Pelenne kaxxa0ro 3a1anus T0JKHO
OBITH MOIPOOHBIM, C BKIIOUEHHEM ITPOMEKYTOUHBIX Pacu€ToOB, PacCyKICHHM, MOSICHEHUH, ¢ YKa3aHHUEM
UCTIOJIb30BAHHBIX 3aKOHOB, MPABUI M (OPMYIT; Y MOJTY4aeMbIX B K&XKJIOM JACUCTBUH YHCICHHBIX BEJINYUH
yKa3bIBaeTCsl eAMHUIIA u3Mepenus (pasmepHocts). /I3 mpoBepsieT mpernojaBareiib, BeAyIHi
nabopaTopHbIE 3aHATUS. B TedueHue HeJenu CTyeHT JOJDKEH PelInTh He MeHee 2-X 3aj1ad.

CymmMmapuslit peittunr 3a U13 coctasnsier 10 6amnos.

Kputepun oneHk# 0JHOTO 3a1aHUSA:

e 3ananue opopMIICHO B COOTBETCTBUH ¢ TpeOOBaHUAMU U caaHo BoBpems — 0,5 Garna.
e 3anmanue 0pOpPMIICHO B COOTBETCTBHH € TPEOOBAaHUAMH, HO c1aHO He BoBpeMs — 0,2 Oamn

Ecan 3aaHrC BBITIOJIHCHO C 3aMCUYAHUAMU, TO CTYACHT UCIIPABJIACT OILIMOKHU U CAacT 3a1aHC BHOBB.
bannel 3a HCTIPABJICHUA HC CHUKAIOTCA.

3amura oT4yeTa 1no
nabopaTopHO# paboTe

B nauane naGopaTopHoii pabOThI CTYyJEHT MOTyYaeT AOMYCK K paboTe, AJIs Yero OH MpeoCTaBIsIeT
MPEIo/1aBaTelNio0 KOHCIIEKT J1a0paTOpHO pabOThl, B KOTOPOM KPAaTKO H3JI0KEHbBI TEOPETHUECKHE OCHOBHI,
copMyIupoBaHa 11esib paboThl, IPUCYTCTBYET HKCIIEPUMEHTATIbHAS YaCTh, PUCYHKH M TaOIHUIIBI
IKCIIEPUMEHTANBHBIX JaHHBIX (TIpy HeoOXoauMocTH). [To OKOHYaHUM T1a00PaTOPHOH PabOTHI CTYICHT
CHIaeT OTYET, B KOTOPOM NPUBEACHBI yPAaBHEHHUS PEAKLUH, ONMCaHbl HAOIIONEHHUs, IPUBEICHBI PACUeTHl,
ClIeJIaH IPOMEKYTOUHBIN BBIBO/I IO KaXKJJOMY OTIBITY, CJeTaH OOLIUi BEIBOJI 11O JIaOOpaTOpHOU padoTe.
CyMmMapHbIil peiiTUHT 3a 1abopaTopHyI0 paboTy cocTaBisieT 3 6asa.
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Kpurtepun oneHKH KOHCIIEKTA-0TYeTA K J1a00paTopHOii padoTe:

¢ [lonroroBka k mabopatopHoii padote — 1 6amnna.
¢ Oryer mo nabopatopHoii padore — 1 Oanna.
e 3ammTa n1abopatopHoil paboTsl — 1 Oanna

TectupoBaHue — HE3aBUCUMBII

koHTpoas LIOKO

Py6exnoe tectupoBanue (PT) mpoBoautTcs B KommbloTepHOM (Gopme B ONn-line pexxume Bo Bpems
KOH(epeHII-HeAETH B CEpPEIMHE U KOHIIE TEKYILETO CEMECTpa COTJIACHO PAaCIHCAHUIO.

[TponomkutensHOCTh TecTpoBanus — 90 munyT 6e3 nepepsiBa. OTCYET BpeMEHN HAYMHAETCS C MOMEHTA
BXoJa cTyAeHTa B TecT. IHCTpyKTaX, MpEeAIIECTBYIOINNA TECTUPOBAHUIO, HE BXOAUT B yKa3aHHOE BpEMS.
CryneHT MOKET 3aKOHYMTH BBINIOJHEHUE TecTa 10 UCTEUEHUs OTBEAEHHOIO BPEMEHH.

PT HameneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OLIEHKY 3HAHMHA, YMEHUH M BIAJCHHUH, MOIYYEHHBIX
CTYZIEHTaMH 3a ONPEICTICHHBIH MPOMEKYTOK 00ydIEHHSI.

Kaxnplii BapuaHT OuieTa MOAEIHPYETCS] KOMIIBIOTEPOM IO 3alaHHBIM pasjiellaM XUMHUH U COJIepXHT 15
3agaHuid. CTyJIeHTbI BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U MOSCHEHUs MPOBOAAT Ha Oymare. Ilo
OKOHYaHUU TECTUPOBAHHUS MPENOAABATENI0 BBIJIAETCS MaTpHUlla OTBETOB U CYMMAapHbBI PEHUTHHI 3a TECT.
OO6cyxIieHne pe3yabTaToB TECTUPOBAHUS TPOBOIUTCS HA KOHCYJIBTAIMH.

Kputepun oneHk# 0JHOTO 3a1aHUSA:

® 32 KaXXJ10€ MMPABUIIBHO BBIIIOJHEHHOE 3a/laHKE BhICTaBiIseTcs 1 TecToBBIN Oa,

® 32 HENMPABWJIBHO BBHITIOJIHEHHOE MJIM HEBBITIOJIHEHHOE 33/1aHue BhIcTaBisieTcs 0 6amos;

e IS 3aJaHUl C BBHIOOPOM HECKOJIBKHX IPaBWIBHBIX OTBETOB, 3aJaHW Ha COOTBETCTBUE HU
YCTaHOBJIEHHE MTOCJIE0BATEILHOCTH IPEYyCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MaxkcuManbHbIi cyMMapHbIH TecToBbIN 6ait 3a kaxaoe PT cocrasnser 15 6annos.

3a 2 vepenmu 10 PT cTyneHTb MOTYT 03HaKOMHUTCS C IEMOHCTPALMOHHBIM BapUaHTOM OHJIETa, KOTOPBINA
pacniojiaraercst Ha caiite http://exam.tpu.ru B pasmene «MepOpUATHsI», ¥ MOKET ObITh BBITOJHEH KaXIbIM
CTYAEHTOM HEOTPaHUYEHHOE YHCIIO Pas3.

Hns cmyoenmog, ne npowedwiux PT 6 nepuoo nposedenus mecmupo8anus no yeadcumenbHol npuyuHe,
npedycMompena 803MOMCHOCIb MeCMUPOSAHUS 6 Pe3ePEHbL OeHb, KOMOPbL HA3HAYAemCcs cpas3y Nocie
KOHGhepeHy-Heoeu.

IIpu pezynbmame pybesicnozo mecmupoganus 6 6annoe u menee, obyuaoOwumMcs npeoocmasisiemcs 6
nepuoo mexyujer npOMeNCYMo4HOU ammecmayuu 803MOICHOCMb noemopro npoumu PT 6 pesepeénbiil
Oenv, coenacogannwlii ¢ bropo pacnucanuii TITV.
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OK3aMeH

Ox3amen npoBoauT LJOKO B koMIbloTepHOM (hopMe BO BpeMsi CECCUU COTTIACHO PACITHCAHUIO.

[lepen TecTpoBaHME CTYICHT MPOXOAUT MHCTPYKTax. [IpomomxurensHoCTh TecTupoBanus — 180 mMunyT
6e3 mepepbiBa. OTCUET BpeMEHM HAUYMHAETCI C MOMEHTa BXoaa cryaeHTa B «Tect». CTyneHT MOXKeT
3aKOHYMTD BBINOJHEHUE TECTA 10 UCTEUEHUS OTBEIEHHOTO BPEMEHH.

DK3aMeH B TECTOBOHM (opme HampaBieH Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIGHKY 3HAHMH, yMEHUH M
BJIQ/ICHUH, IOJYYEHHBIX CTYICHTAMHU 3a OTIPEICICHHBIA POMEXYTOK 00ydeHHS.

Kaxnplii BapuanT Ouiera MOAETHPYETCsl KOMIBIOTEPOM TI0 3aJaHHBIM paszzienaM XuMHuH u conepxut 20
3agaHuid. CTyI€HTBI BHOCST OTBETHI B KOMITBIOTEp, HO BCE PELICHUS U MOSICHEHUS 3allKChIBAIOT HA Oymare.
[To okOHUAHMM TECTUPOBAHUS MPENOJABATENIO BBIIAETCS MAaTPULIA OTBETOB M CYMMApPHBIN PEHTHHT 32 TECT.
bannel 3a axzamen 6yoym 3acuumanvl no pe3ynbTaraM YCTHOTO coOeceloBaHUs. YCTHOE coOeceoBaHue
BKJIIIOYAE€T TEOPETUYECKHE BOMPOCHI, TMOSCHEHMS K PpEHICHHBIM 3a/adyaM, 3allMCaHHbBIM BO BpeMs
TectupoBaHus (Ha mucTax) no tecty. CTyAEHT TOTOBHUTCS B TCUEHUH HECKOJBKHX MUHYT M Jlajiee OTBEYaeT
Ha BOIIPOCHI, COIIPOBOYXK1asi CBOM OTBET MOsiCHEHUsIMHU. Bpems otBera 10 MunyrT.

Kputepun oneHk# 0JHOTO 3a1aHUSA:

® 32 Ka/I0€ MPAaBUIILHO BBHITIOJHEHHOE 33aJJaHue BhICTaBIsieTcsl 1 TecTOBBIN Oat;
® 32 HENPABWIHHO BHITIOJIHEHHOE MJIM HEBBIIIOJHEHHOE 3ajaHue BoicTaBisieTcs 0 6ayuios;
e IS 33JaHWH C BBIOOPOM HECKOJIBKHX TMPABWIBHBIX OTBETOB, 3aJaHHil HAa COOTBETCTBUE U
YCTaHOBIICHHE TTOCJIEIOBATEILHOCTH PETyCMOTPEHO YaCTUYHOE OLICHHUBAHUE.
MaxkcuManbHbII cyMMapHbIH 0a 3a sk3aMeH coctasiseT 20 0ansos.
3a 2 HexenM 0 SK3aMEHA CTYACHTHI MOTYT O3HAKOMHUTBCS C JAEMOHCTPAIIMOHHBIM BapUaHTOM OHJIETa,
KOTOPBIH pacrosaraetcs Ha caire http://exam.tpu.ru B pasaene «MeponpHsITUSI», U MOKET ObITh BBITIOJIHECH
Ka)XJIbIM CTYJJCHTOM HEOTPaHUYEHHOE YHCIIO Pa3.




