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Poab qucunniMHbl «XumMus 2» B GOpMUPOBAHMN KOMIIETEHIIHH BbITYCKHMKA:

oﬁpa::(?:;?elliuoﬁ Cemectp Ko I CocTaJjsomme pe3yibTATOB 0CBOCHHUS (1eCKPHNTOPbI KOMIIETEHIUH)
(;Efgﬂm., HOMICTEHIIH KOMIIeTeHLHH Kox HaumenoBanue
npaktuka, 'MA)
Baageer onbITOM IPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK U
VE(Y)-1.B1 MaTeMaTUYECKUX METOJO0B U MOJENEN UIsl pelIeHUs 3a]1a4 TEOPETUIECKOrO U
¥)-1. TIPHKJIaTHOTO XapaKTepa
Baageer penpoayKTUBHBIMM METOJAaMU I[1O3HABATEIbHOW AESTEIBHOCTH U
Crocoben YK(Y)-1.B2 MBICIIUTENbHBIMU ONEPALIMAMHU JIJIs1 PEIICHUS 33]1a4 €CTECTBEHHOHAYUYHbBIX
OCYULIECTBJISATh IIOUCK, ANCHUIUIMH
KPUTUYECKHUM aHAIHU3 U ¥Ymeer pemiats 3aa4y TEOPETUUECKOTO U MPUKIAAHOIO XapaKTepa
Xumnst 2 2 YK(V)-1 CHHTE3 HHPOPMALIUH, YR®)-1.¥1
NPUMEHATH CHCTCMHBIH YMeer 0600111aTh YCBOCHHBIE 3HAHHUSI €CTECTBEHHBIX HAYK KaTETOPUSIMU
MOAXON AJIA pEeICHUA YK(Y)-1.¥2 CHUCTEMHOI'0 aHAJIN3a U MOJAX0/1a ¥ MBICIUTEILHBIMU OTIEPAIUSIMU aHAN3a,
IIOCTABJICHHBIX 3a/1a4 CHUHTE3a, CPAaBHCHUS U OLICHKH
3HaeT 3aKOHbBI €CTECTBEHHBIX HAYK U MAaTEMaTHUECKHE METO IbI
YK(¥)-1.31 TEOPETUYECKOTO XapaKTepa
VEK(Y)-1.32 3HaeT penpoAyKTUBHbBIE METOABI [03HABATEILHON ACSTEILHOCTH, IPU3HAKU
¥)-1. CUCTEMHOTI'0 MTOJIX0J]a M CUCTEMHOI0 aHaIu3a
TOTOR HMCIIONB30BATh BaageeTonsITOM IIIAHUPOBAHUE U IPOBEAECHNE XUMUYECKUX UCCIIEI0BAaHUH B
3HAHMS O CTPOCHUH OTK(Y)-3.B2 00J1aCTH TePMOANHAMHKH, KHHETHKH, JICKTPOXUMHHN, XUMHH PACTBOPOB,
BEIECTBA, IPUPOJIE aHanmu3 ¥ 0000IIeHNE SKCIIEPUMEHTAIBHBIX JaHHBIX, BBISIBICHHE
XUMUUYECKOM CBS3H B 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUUECKHUX IPOLIECCOB
Pa3TUYHEIX KJIaccax YmeeronpenensiTh TEPMOJIUHAMUUECKUE U KUHETUUECKUE ITapaMeTPhl
XHMHUECKHX OTK(Y)-3.Y2 XUMHUYECKUX MPOLECCOB, MPOBOAUTH PacueThl KOJIUUECTBEHHBIX
OTIK (Y)-3 coeMHeHH S XapaKTepHCTHK PaCTBOPOB HEANEKTPONHTOB U INEKTPONHTOB, BHIABIATH
TOHWMAHHS CBOICTB 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUIECKUX PEAKITII
MaTepHuajoB U
Z;;izziﬁix 3HaeT OCHOBHBIE MMOHATHS ¥ 3aKOHBI XUMUYIECKON TEPMOTUHAMUKH,
HPOIECCOB, OITK(VY)-3.32 KHUHETHUKH, SJIEKTPOXUMHH U MPOLECCOB, MPOTEKAIOIIUX B pACTBOPAx

MPOTEKAIOLIUX B
OKpYXarouieM MHUpe




2. Ilokazareau u METOAbI OICHUBAHHUA

ILnanupyemble pe3yJbTaThl 00yYeHNs N0 JUCHHILIHHE Komnerennus HaumenoBanue pasaena MeToabl OLIECHUBAHHS
Kox HaumeHoBanue JHCHUILIHHBI (OLeHOYHBbIEC MEPONIPHUATHS)
PI1 | IlpumeHsTH 3HaHUSI OCHOBHBIX NMOHATUN, TECOPUN U 1. 3akoHOoMepHOCTH [TuceMenHas nmpoBepouHas
3aKOHOB XMMHYECKON TEPMOAMHAMUKHN U KUHETUKH, XUMUYECKUX PeaKIui paboTa Ha MPaKTUYECKOM
YYEHUS O PACTBOPAX U AJIEKTPOXUMUYECKUX YK(Y)-1 2. DNEKTPOXUMHUYCCKHE 3aHATHH.
cUCTeMax JJid ONHUCAHUs XUMHYECKUX MTPOIECCOB. OIIK (Y)-3 MPOIECCHI 3amura UJI3.
3. Xumus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJsib [JOKO
P12 | BeimonHATh pacu€Thl TEPMOJMHAMUYECKUX (YHKIIUH 1. 3akoHOMepHOCTH [Incemennas npoBepodHas
Y KUHETUYECKHUX [MapaMeTPOB XUMUYECKUX PEaKIIUil, XUMUYECKUX PeaKuid paboTa Ha MPaKTUYECKOM
CBOWCTB pacTBOpPOB u XapaKTEPUCTUK YK(Y)-1 2. DNEKTPOXUMHUYCCKHE 3aHATHH.
3JIEKTPOXUMHUYECKUX CUCTEM. OIIK (¥)-3 MIPOIECCHI 3amura UJ13.
3. Xumus pacTBOpPOB TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [{OKO
P13 | Mcnonk30BaTh METO/IbI TUNIAHUPOBAHUS U MTPOBEACHUS 1. 3akoHOMepHOCTH 3amura oT4eTa 1o
XMMHYECKOIO0 AKCIEPUMEHTa U1 YCTAHOBJICHUSA XAMHYECKUX PEaAKIUI nabopaTopHoi pabdore.
3aKOHOMEPHOCTEMN MPOTEKAHUS XUMHUYECKHUX OIIK (¥)-3 2. DNEKTPOXUMHUYCCKHE
MPOLIECCOB, OMNpPEIEICHUs] WX KA4YEeCTBEHHBIX U IIPOLECCHI
KOJINYECTBEHHBIX XapaKTEPUCTHUK 3. Xumus pacTBOPOB

3. IIxana oueHnBaHUA

[Topsimok opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUsS B YHUBEPCUTETE PETJIAMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AaKTOM —
«CucreMa OlIEHMBaHMsSI Pe3yJIbTaTOB 00y4deHHs] B TOMCKOM MOJUTEXHHUYECKOM yHuBepcutere (Cuctema oneHUBaHUs)» (B IEHCTBYIOIIEH peIaKiun).
Hcnonb3yercst OanibHO-PEHTHHIOBass CHCTEMa OIICHWBAHUS pe3yinbTaToB oOyueHHs. VToroBas oleHka (TpaAMLIMOHHAS M JIMTEpHas) MO BHUAAM
yueOHoOM pnestenbHOCTH (mM3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OMNpPENENsIeTcs CyMMON OauioB IO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHOU aTTecTaluu (UTOroBasi peUTHHroBast olieHKa - MakcuMyM 100 GasioB).

Pacnpe,ueneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/'I BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

CooTBeTCTBHE
TPaAULMOHHOIN OLleHKe

% BBINOJHEHHUS

OnpenesieHue OLEHKH
3aIaHusA pel B




90%+100% «OTnuYHO» OTiaryHOE MOHUMAaHKE MPeMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHHS U BJIaJICHHUE OMBITOM MPAKTHUECKON JeITeIbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(HOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJUYECTBOM 0AJIOB, OJM3KUM K MAKCHMATBHOMY

70% - 89% «Xopo1uIo» JloCcTaTouHO MOJTHOE MMOHUMAHHUE MPEMETa, XOPOIINE 3HAHKS, YMCHUSI U OMBIT MPAKTUIECKOH NeATeIbHOCTH, HEOOXOMMBIC PE3YIIbTaThI
00yueHMs c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJILHBIM KOJUYECTBOM OaJlioB

55% - 69% «Y IOBIL» [Ipuemitemoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIbEHBIC 3HAHHS, YMEHIS U OIBIT IPAKTHUECKON EATeTHHOCTH, HEOOXOIMMEIE Pe3yIbTaThI

00ydeHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0aiIioB

0% - 54%

«Heynosu.»

PesynpraTsl 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAJIBHO JOCTATOYHBIM TPEeOOBAHUIM

[IIxana ny1s1 ONEHOYHBIX MEPOINPUSITUI IK3aMEeHa

% BBINOJIHEHHSI DK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0ajn TPaANIMOHHOI OLleHKe Onpenenenne ouenxu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUSA, OTJIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAKTUYECKOH AEATEIbHOCTH,
HEOOXOANMBIE Pe3yNIbTaThl 00ydeHHs ChOpMUPOBAHBI, X KAUECTBO OLICHEHO KOJINYECTBOM 0a/uIOB, OJIM3KHM K MAKCHMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alioB

55% - 69% 11+13 «Y OBJL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OaJlIIOB

0% - 54% 0+10 «Heynosiu.» Pe3ynbTaThl 00y4eHHUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb THUNOBBIX 3aJaHUIi

OueHoYHbIe MeponpusaTHS

l'lpnMepu THINOBBIX KOHTPOJbHbIX 3ajaHuil

1/ IlucbmenHas mpoBepoyUHas
paboTa Ha MPaKTUYECKOM
3aHATUU

3agaHust:

Baganue 1.

Ecnu rutacTMHKY M3 YMCTOro IMHKA OITyCTHTh B pa30aBIEHHYIO KHCJIOTY, TO HadaBIEeecs BBIAEIEHHE BOJOPO/A BCKOpPE
o4ty npekpamaercs. OQHAKO, NPU HPUKOCHOBEHWM K IIMHKY MEIHOW Najlo4yKoi W3 IocienHed HaumHaeTcs OypHoe
BBIJIeTICHNE BOJIopoAa. [laliTe 00bICHEHNE PONUCXOSIIEMY.

3amanue 2. DIeKTpoau3 BOJHOTO pacTBopa xiopuaa Hukens (I1) B anekrponusepe ¢ MHEPTHBIM aHOJIOM MPOBOAMIN S5 U MPH
cure Toka 20 A, BBIXOA 1O TOKYy cocTaBuil 95%. 3amumunrte cxemy anexkrpoims3a. OrmpenennTe. KOIHYECTBO
MU3pacxoJ0BaHHOTO 3MekTpudectBa (Ki); Maccy BemecTBa, BhIIEIUBIIETOCS Ha KaToe (T).

3amanne 3.

Hanumure ypaBHEHUS 3JIEKTPOXUMHUYECKONH KOPPO3UHU XpOMa C KUCIOPOAHOH nenoiigpusanueii. KakoB KOHEUHBIH MPOAYKT
OKHUCIeHHs Xxpoma? Hanmumure ypaBHEHHS BCEX MPOUCXOAANINX IporneccoB. CrenaiTe BBIBOI BO3MOKHOCTH KOPPO3HOHHOTO
npouecca? OTBer 00OCHYyiTE.

2, 3ammura oTyera 1o
nabopaTopHoii paborTe.

Bomnpocsr:

1. Peaxuus: A(r) + 2B(r) = 2C(r) sBnsetcs npoctoit. Kakoii rpaduk oTpaxkaeT 3aBUCMMOCTb CKOPOCTH 3TOH peakiuu oT
KOHILICHTpALMHK BelecTBa A 1 BemectBa B? O0bsicHuTe cBoit BbIOOp. Hanmmmure kuHeTHYECKOE YpaBHEHUE ATOH peakIyy.
Yemy paBeH o0UIMiA NOPSIOK peakunu?
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2. Kaxkas sHeprus Ha3pIBaeTCs dHepruei aktuBanun? Kax oHa BIMSAET HA CKOPOCTh XUMUIECKOH peakunu? 3aBUCHT JIM OHA
ot Temneparypbl? Kakoii BBIBOJI MOKHO CII€TIaTh O XMMHUYECKON PEaKLUK, pACCUUTAB ISl Hee SHEPTHI0 aKTHBALMH?

3. Kakum 00pazoM ycTpOHCTBO TEpPMOCTATA, UCIOIB3YEMOTO B TaDOpaTOpHOH paboTe, BIMSACT Ha BEINYMHY IOTPEIIHOCTH B
pacyere SHEpruu aKTUBALMK?

KoHTpobHbIE BOIPOCH pa3MelleHbl B y4ueOHOM nocobuu: JIabopaTopHBIil MPaKTUKYM 10 00I1Ieii 1 HEOPraHWYEeCKOW XUMHUU:
yaebHoe mocodue / H. @. Crace, A. A. [Inakunkun, E. M. Kuszesa; HarmonansHbIH recnemoBaTtenbekuii ToMCKIA
nonurexandeckuii yauBepcutet (TITY). — 3-e u3n., mepepad. u mom. —Tomck: M3n-Bo TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2020). — Pexum nocTyna: U3 KOPIOPaTUBHOM
cetu TIIY .- TekCT: 37€KTPOHHBIH.

3,

3amura NU/13.

Bomnpocsr:

1. OObsacHHUTe, MoYeMy KOHIIGHTPALUS PEAareHTOB M KaTaJnW3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHI PaBHOBECHS?
PaccunTaiiTe paBHOBECHYIO KOHIIEHTpaIuio Bogopoaa B peakiuu 2HI(r) <> H2(r) + I12(r), ecnu HadanpHAs KOHLIEHTPAIHS
omoBogopomaa coctassiia 0,55 MoJb/11, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anummre OCHOBHBIE CTAJMH PACTBOPCHMS TBEPJBIX BEIIECTB, KAKUMH TEIUIOBBIMH 3(G(PEKTaMH OHH COMPOBOKAAIOTCSL.
IIpu pactBopenun 10 r ruapoxcuaa HaTpusa B 250 M BoAsl TemnepaTypa nosbicuiiack Ha 9,7 K. Paccunraiite sHTaNIBNNIO
pacTBOPEHUs THAPOKCHIA HATPHS, MIPUHUMAs YIEIbHYIO TEINIOEMKOCTh PacTBOPA PaBHOW yIENBHOHM TEIIOEMKOCTH BOJIBI
4,18 JIx/(r-K).

3. Beranciure Temneparypsl KpUCTALIM3ALMK U KUIIEHHUS PacTBoOpa, coaeprkaiero 3,4 r xinopuaa 6apus B 100 r Bozbl, eciu
KaXylIas CTeNeHb KPUCTAJUIM3ALNH COJIM B pacTBOpe cocTaBiseT 75 %.

4. Kakue 13 nepedrcIeHHbIX XapaKTepUCTHK: TeMIlepaTypa, SHTPONHs, Macca, INIOTHOCTh, CBOOOIHAS DHEPTHUS, BHY TPCHHSA
9HEprus, TEIUIoTa SBIAIOTCS (YHKIMAMH COCTOSIHHMSA, a Kakhe — IapaMeTpamMH COCTOSHHUS cucteMbl. Ha pucyHke
IIPECTABIICHBI SHEPTeTHYECKHE THarpaMMBbI ITPOIECCOB OKUCIICHHS YTIepoa U a30Ta:
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Kakoii u3 mporeccoB sABIACTCSA IK30TEPMHUCCKAM, a Kakoi — sHpoTepMudeckuM? OTBeT mosicHUTE. Paccumnraiite 00BeMBI
pPEareHToB M MPOAYKTOB SHAOTEPMHUUECKOI0 IPOLIECCA, ECIH B PE3YJIBTATE €r0 MPOTEKaHUsl MOTaoTuiIoch 125 xJIx Tema.
5. TlpuseneHs! rpaduku 3aBHCHMOCTEHl KOHCTAHTBI

SHIOTEPMUUECKUX PEAKLIU:

paBHOBECHA OT TEMIECPATYphl JId OK30TCPMUUYCCKUX U

K" AH <0

AH>0

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

COopHUK 33124 1 yIpaXHEHUH 10 001mel XxumMun: yaeoHoe nmocodue [DnexTponHslid pecypc] / E. b. I'omymkosa [u np.]. —
2-¢ u31., Oo1. u uchp.. — 1 xommerotepubiid daiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — JlocTym u3
kopnopatuBHoii cetn TITY. Cxema nocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4.

TecTupoBaHue — HE3aBUCUMBII

koHTpoias [TOKO

[Ipumep Ounera:

1. PactBOp BemlecTBa-HEIIEKTPOJIUTA 3aKUMAeT NpH Temreparype(yopars) Ha 15,36° Bblle, yeM YHCTBIH OEH301
(Ka(6enzoma)y= 2,57). Ecnmu 550 r BemjecTBa pacTBOPHUTh B OJHOM KHJIOTpaMMe O€H30Jia, TO MOHIKEHHE TEMIICpaTyphl
kpuctamuzanuu pactsopa (Kk(6enzona) = 5,70), coctaBut °.

2. OcMOTHYECKOE JaBJICHHE pacTBopa, B 1 11 koToporo coaepkurcs 25 r rirokossl (CgH1,0g) mpu 25 °C, paBHO klla.



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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3. YcTaHOBUTE COOTBETCTBHE

BemectBo CBOIICTBO B BOJTHOM pacTBOpe
A) HNO, 1) cnalpblif 37EKTPONUT

b) CH;COOH 2) CUJIbHBIHN JJIEKTPOJIUT

B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHcTaHTa AMCCONMAIH a30THCTON KUCIIOTHI IIPH pa30aBIeHUH pacTBoOpa
HNO, =H"+ NO,"

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE M3MEHSCTCA
5. N3oronmdecknil Ko>((UIMEHT HHATpaTa Kalusd, KaXyIIascs CTENCHb IHCCONMALNH KOTOPOTO B BOJHOM pPacTBOpE
coctasisieT 50%, paBeH __
6. Eciu crenens auccornuanuu 0,2 M mypasbsunoii kucinotsl (HCOOH) paBaa 0,03, To KOHCTaHTa AUCCOIMALIMM paBHA .
7. H,SO,4 B3anMoieiCTBYET HEOOPATUMO C

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

paBHO MOJIb.
9. Kuciyro cpery IMEIOT BOAHBIE PaCTBOPHI COJICH

1) Na,SiO; 2) FeCl; 3) ZnS0O, 4) Na,SO,
10. Cyne¢ua Hatpus (Na,S) B BOJHOM pacTBoOpe
1) TugpOM3yeTCS IO KAaTHOHY
2) THOPOIU3YETCS 110 AaHUOHY
3) TuIpONM3yeTCs MO KaTHOHY W aHUOHY
4) He runponH3yeTCA
11. YcraHoBHTE 1OCIIEI0BATEIBHOCTD M0 YBEINUEHHIO BOCCTAHOBUTEIbHON aKTUBHOCTH METAJLIOB

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

YCJIOBHSX paBHA B.

13. Ha aHOze Ipu KOPPO3HMH OLIMHKOBAHHOTO XKeJIe3a IPOTEKaeT MPOoIIecc

1) Fe - 2e = Fe**

2) Zn - 2e = Zn*

3)2H"+2e=H,

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

14. Ecnin mpoBoanTs 351exTpoin3 pactBopa CoSO, B reuenne 10 41 nmpu cuite Toka 20 A (n = 80%), To Macca BemecTsa,
oOpasyromerocst Ha KaToie COCTaBUT r.

15. Ha xaroze mpu 3JIeKTpoJIi3e BOAHOTO PAcTBOPA XJIOPH/A IMHKA ¢ IUHKOBBIM aHOAOM IIPOTEKAOT IIPOLECCH
1) Zn—2e = Zn**

2) Zn** + 2e = Zn
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3) 2H,0 —4e =0, + 4H"

4) 2CI"—2e =Cl,
| DK3aMeH buner 1.
1. BemecTBo, HE 00pa3yroleecs: U3 MPOCTHIX BEIICCTB
DAG® (NOy) = 51,1 x/{oic/mons 3))AG® (NH3) = -16,7 x/Iorc/mons
2)AG® (NOy) = -82,4 k/loic/mons 4) )AG® (CH,) = -50 klloe/mons

2. TepMOXMMHMUYECKOE YpaBHEHUE PeaKIUN UMEET BU]]

CHagry + H2O(y = 3Ha(ry + COy
AHL kllic/mone 74,9 241,80 110,5
[Ipu nonyuenun 224 1 Bogopona (H.y.) NOTJIOTUTCS k/x Ternotel. Omeem oames ¢ mouHOCMbIO
00 Oecsamuvlx.
3. DOwHrampmus  oOpa3oBaHWS ~ TEHTAQTOpHIA  MBIIIbAKA,  BBIUMCICHHAs HAa  OCHOBAaHHUH
SKCIEPHMEHTAILHBIX JAHHEIX:
2AS(K) + 3F2(r) = 2ASF3(F), AH 1=-1842 KI[)K
ASF5(F) = ASF3(F) + Fz(r), AH 2=317 x]JIx
paBHa kJIx. Omeem oamv ¢ mouHocmvio 00 Yeno2o Yucida.
4 Kputepuem HaImpaBl€HHOCTH IIpoOLeCCa B 3aKPHITOM TEPMOJUHAMUYECKOH CHCTEME SIBJISETCS
W3MEHEHHE

1) sutanenuss  2)sHeprus ['m66ca  3) sHTpoOmIUS

5. BLIpB.)KGHI/Ie KOHCTAHTBI PaBHOBCCHS IS 06paTI/IMOI>'I peakuuun
MgCO3(K) HMgO(K)+ COQ(F) + S(K) HUMEET BU]I

1 3 [MgCO3]
] Meoleo]

)K=

[MgO ][O, ]

[MgCO,]
6. Ecimu B oOpatumoii peakuun A+2B—D paBHoBecHble koHueHTpauuu A; B u D paBHbl,
COOTBETCTBEHHO, 0,6; 1,2 1 2,16 MOJb/J1, TO KOHCTaHTa PaBHOBECHS paBHA

7. Cxkopoctb mpocroit peakuun CoHar + Hory = CyHer mpu moBblmeHun naBneHus B 4 pasa
YBEJIINYNBAETCSI B

2) K=[CO,] 4) K=
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8. Ecnu TemnepatypHblii KO3GGUIUEHT CKOPOCTH PEAKIMH paBeH 4, TO MpHU MOBBIIICHUN TEMIIEPaTyphbl
Ha 20 rpalycoB CKOPOCTb 3TOM peaKIuu yBEIUYUTCS B
9. Ilpu temnepatype 285 K Hekoropas peakius 3akaHuuMBaeTca 3a 3 yaca, a npu 305 K 3a 20 muH.
TemmnepatypHblii K03()(HUITUEHT CKOPOCTH PEAKIH PaBEeH
10. ECJ‘II/I KOHCTaHTa CKOpOCTI/I peakuuu nepBoro nopaaka 203 = 302(r) npu 0°C paBna 1,41: 10%¢?, a
pu 20°C paBHa 1,27 10°c™, 10 TEMIIepaTypHbId KO3(PPHUIMEHT CKOPOCTH peaKMU paBeH
11. PactBop BeliecTBa- HCBJ‘IeKTpOJ'II/ITa 3aKuIaeT npu Temneparype(yopars) Ha 15,36° Bble, yem
gucteiit 6en3on (Ka(6enzoma)= 2,57). Ecimu 550 1 BemecTBa pacTBOPUTH B OJJHOM KHJIOTpamMme OeH30I1a,
TO MOHUKEHHUE TeMIepaTyphl kpuctauizanuu pactBopa (Kk(6enzomna) = 5,70), coctaBut __ °
12. OcMoTHYECKOE TaBJICHUE pacTBOPa, B 1 1 KoTOpOro comepxkutcs 25 1 riatoko3sl (CeH1206) mpu 25
°C, paBHO kl]a.
13. M3otonnvecknii kod(PUIMEHT HUTpaTa KaIWs, KaKYIAsCs CTEICHb TUCCOIUAIMN KOTOPOTO B
BOJHOM pactBope coctapiseT 50%, paBeH
14. Ecnu creniens guccormanuu 0,2 M mypassuHoii kuciiotsl (HCOOH) pasra 0,03, To KoHCTaHTa
JIUCCOLMAIIUYN paBHA
15. Kucnyto cpely UMEIOT BOJHBIE PaCTBOPHI COJIEH

1) Na,SiOs 2) FeCls 3) ZnS0Oy 4) Na,SO4
16. Cynsdun natpus (NazS) B BoIHOM pacTBope
1) runponusyercs 1Mo KaTHOHY
2) TUAPOIU3YETCS 110 AHUOHY
3) ruzponu3yercs Mo KaTHOHY U aHUOHY
4) HEe TUAPOTUIYETCS
17. 5J1C MeaHO-KagAMHEBOr0 TaIbBAHUYECKOTO DJIEMCHTA ((poCd2+/Cd= -0,41 B, (p°Cu2+/Cu =+0,34 B)
TIPY CTAHIAPTHBIX YCIOBHSIX PaBHA B.
18. Ha anoze MK KOPPO3HH OLMHKOBAHHOTO JKENesa MPOTeKaeT MpoLece
1)Fe-2e=Fe
2) Zn - 2e = Zn**
3) 2H" + 2e = H,
4) 2H,0 + 2e = H, + 20H
19. Ecnu npoBoauTsk 3nektpoiu3 pacrBopa CoSO4 B Teuenue 10 4 npu cuine Toka 20 A (n = 80%), To

Macca BeIllecTBa, 00pa3yoerocst Ha KaToze COCTaBUT I.
20. Ha karoze npu 3J€KTposIn3€e BOAHOTO pacTBOPa XJIOPH/IAa IMHKA C IMHKOBBIM aHOJOM MPOTEKAOT
IIPOLECCHI

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

5. MeTtoauyeckne yKa3aHus MO0 Npoleaype oneHuBaHUsA

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NMPOBEICHUS OLICHOYHOI'0 MEPONPUATHSA W He00X0AMMbIe METOINYECKHE YKasaHusl

1.

[TucpmeHHas mpoBepoYHast
paboTa Ha MPaKTHYECKOM
3aHIATHH

[TpakTHueckoe 3aHATHE 3aKaHYMBAETCS MICHBMEHHOM MTPOBEPOYHOM PabOTOIl, KOTOpasi BKIIOYAET B ce0s 5
3aJJaHNii, COCTABIICHHBIX MPENoJaBaTeeM o TeMe MpakTudeckoro 3ansaTusa. Ha padory orBoaurces 30
MHHYT, 3aT€M CTYJCHTHI CIAIOT cBoU padoThl. Kaxknoe 3aganue onenuBaercs B 1,2 Gamia, Takum o0pazom,
3a JAaHHOE OIIEHOYHOE MEPOIPHUATHE CTYACHT MOXKET MOIYYHUTh 10 4 6ayutoB. /it mOAroTOBKH K
MPaKTHYECKOMY 3aHATHIO CTYACHTY HE00X0ANMO IpopadoTaTh JIEKIIMOHHbIH MaTepuall, MaTepHal
Y4eOHHMKOB W/WIIN Y4€OHBIX TTOCOOHH.

Kpurtepun oueHnBaHus 0JHOTO 3aJaHUSA:
¢ 3a/1aHKNE BBIMOJIHEHO MOJHOCTHIO BepHO — 1,2 Gaia.
e 3ananue BeInojaHeHo yactnado 0 — 1,0 6amna.

3amura /13

N3 crynenta comepxut 20 3amau u ynpaxkaeruit u3 10114, nepedeHs KOTOPHIX HAXOAUTCS B BapHAHTE
N3 kaxaoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE PA3/A€iIbl IPOrPaMMBbl TUCHUIUIMHBI.

[IpenogaBaTens oOecrieunBaeT CBOEBPEMEHHOE MOIYUYEHHE CTyIeHTaMu BapuanToB /13, a Takxe
MIPEJOCTABIISAET JEKTPOHHYIO CChUIKY Ha COOPHUK 3aj1au M yIpaKHEHU.

W13 BBINOIHAIOTCS B OTAECNBHON TETPAAU, IPU OPOPMIIEHUH Ka)KJOTO 3a/laHusl 0053aTeIbHO yKa3bIBACTCS
€ro HoMep, MIPUBOJUTCS MOJIHOCTBIO TEKCT YCIOBUS KaXKI0T0 3a1aHus. PellleHne Kaxk10ro 3a1aHus T0JKHO
OBITh IOJPOOHBIM, C BKIFOUEHHEM TPOMEKYTOUHBIX PACUETOB, PACCYKIECHUMN, IOSICHEHUH, C YKa3aHUEM
HCTIOJIb30BAHHBIX 3aKOHOB, MIPABUI U (POPMYIT; Y MOTYYaEMBbIX B KOXKAOM JIEHCTBUM YMCICHHBIX BEIMYUH
YKa3bIBaeTCs eAMHUIIA U3MepeHus (pa3mMepHocTh). MJI3 mpoBepsieT mpenogaBateinb, BeTyIIHi
nabopaTopHbIe 3aHATUS. B TeueHue Helenu CTyIeHT JODKEH PeIlIUTh He MeHee 2-X 3a/1ad.

Cymmapssiii peiitunr 3a U/13 cocrapnser 10 Oamos.

Kpurepun oueHKH 0HOIO0 3aJaHUNA:

o 3ananue opOpMIIEHO B COOTBETCTBHH € TPEOOBaHUSIMU U claHo BoBpemst — 0,5 Gasuia.
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e 3aganue opOpMIIEHO B COOTBETCTBUH C TpeOOBAaHUSMH, HO c1aHO He BoBpems — 0,2 Oaria.

Ecmu 3aaHuEC BBIIIOJIHCHO C 3aMCUYAaHUAMM, TO CTYACHT UCIIPABIIACT OIIHOKHU U cacT 3aJaHuC BHOBB.
bamel 3a HCITPABJICHHA HC CHUKAKOTCA.

3ammura oTYeTa IO
naboparopHoit pabote

B nauane nabopatopHoii pabOThI CTYIEHT MOJTydaeT JOMyCK K paboTe, sl 4ero OH MPEI0CTaBISIeT
MIPEIo1aBaTelN0 KOHCIIEKT JIAO0OPaTOPHOU pabOThI, B KOTOPOM KPATKO M3JI0KEHbBI TEOPETUYECKHE OCHOBHI,
copmynupoBaHa 1eib paboThl, IPUCYTCTBYET IKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH U TaOJIHIIBI
HKCHEPUMEHTAIBHBIX JAHHBIX (IIpHU HeoOXxoaumocTH). I1o okoHyanuu nabopaTopHO pabOTHI CTYIEHT
CHIaeT OTYET, B KOTOPOM IPUBE/ICHBI YPABHEHUS PEAKIIUi, ONMCAHbI HAOIFOICHUS, TPUBEICHBI PACUCTHI,
C/IeJIaH MPOMEKYTOUYHBIN BBIBOJI IO Ka)KJJOMY OIIBITY, ClIeIaH OOLUI BBIBOJ 10 J1a0OpaTOpHOM padoTe.
CymMmapHbIil pedTHHT 3a 1abopaTopHyI0 paboTy cocTaBisier 2 Oasia.

Kpurepun oneHKH KOHCIIEKTA-0TYeTA K JIadopaTopHoil padore:

e [loxroroeka k JiaboparopHoii padote — 0.5 Gasna.
e Ortuer no 1abopaTopHOit padore — 1 Ga.
e 3ammuTta nmaboparopHoii padbotsr — 0.5 Gamna.

TecTupoBaHue — HE3ABUCUMBII

koHTpois [TOKO

Pybexxnoe TtectupoBanue (PT) mpoBoauTcss B KOMIBIOTEpHOW ¢opMme B on-line pexume BO Bpems
KOH(epeHII-HeAET! B CePeJMHE U KOHIIE TEKYILEro CEMECTpa COrJacHO paclHiCaHuIo.

[IponomxurensHOCTh TecTUpoBaHUS — 90 MUHYT Oe3 nepepriBa. OTCUET BpeMEHU HAUYWHAETCS C MOMEHTa
BXoJa cTyAeHTa B Tect. MHCTpyKTaX, NpeAIIECTBYIOINN TECTUPOBAHUIO, HE BXOJIUT B YKa3aHHOE BPEMs.
CTyneHT MOKeT 3aKOHYUTD BHINIOJHEHHE TecTa 10 NCTeUeHUsI OTBEAEHHOTO BPEMEHHU.

PT HaumeneHo Ha He3aBHCHMYIO OOBEKTUBHYIO OLEHKY 3HAHUN, YMEHUH M BIIAJCHUH, MOIy4YEHHBIX
CTYJEHTAMH 3a OIPEJECIICHHBII IPOMEKYTOK O0YUEHHUS.

Kaxplii BapuaHT OuiieTa MOAEIMPYETCS KOMIBIOTEPOM I10 3aJaHHBIM pa3jielaM XUMHUH U COIEPKHUT 15
3anaHuil. CTy€HThl BHOCSAT OTBETHI B KOMIIbIOTEP, HO BCE PEUICHMSI U MOSCHEHUS MPoBOAAT Ha Oymare. Ilo
OKOHUYAHUM TECTUPOBAHUS MPENOJABATEI0 BBIJAETCS MaTpHUIlA OTBETOB M CyMMAapHBIM PEHTHHI 3a TeECT.
OO6cy:xJieHne pe3yabTaToB TECTUPOBAHUS MPOBOJUTCS HA KOHCYJIbTAIlUH.

Kpurepun oueHKH 0HOIO0 3aJaHUNA:

® 34 KaXJ0C MMPAaBUJIbHO BBIIIOJIHCHHOC 3aJaHUEC BBICTABIIACTCA 1 TecToBEBIl 63..1'[.1'[;
¢ 34 HCIPABUJIBHO BBIITOJHCHHOC NJIX HCBBITTIOJIHCHHOC 3a1aHNEC BBICTABIISICTCS 0 6aJ'IJ'IOB;
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e Ui 3aJaHUN C BBIOOPOM HECKOJIBKUX IPABWIBHBIX OTBETOB, 3aJaHHil Ha COOTBETCTBHE U
YCTaHOBJIEHHE 1OCIIE0BATEIBLHOCTH IIPETYCMOTPEHO YACTUYHOE OLIEHUBAHUE.

MakcumanbHBIF CyMMapHBIi TeCTOBBIN Oayut 3a kaxkoe PT cocrasmser 15 6amnos.

3a 2 wepenu 10 PT cTyneHThI MOTYT O3HAKOMHTCS C JEMOHCTPAIIMOHHBIM BapHAHTOM OWIIETa, KOTOPBIH
pacnosaraercs Ha caifte http://exam.tpu.ru B pazaene «MeponpusTus», 1 MOKET ObITh BBIIOJTHEH KaXIbIM
CTYJEHTOM HEOIPaHUYEHHOE YHCIIO pa3.

Jna cmyoenmos, ne npoweowux PT 6 nepuoo npoeedenus mecmupoganus no y8axiCumenibHol npuyune,
npeodyCMOmMpeHa 803MONHCHOCIb MEeCMUPOBAHUsSL 8 Pe3ePEHbIll OeHb, KOMOPbIIL HA3HAYAemCcs cpaszy nocie
KOH@epeny-nedeu.

IIpu pezynomame pybescnozo mecmupoganusi 6 0aLl08 U MeHee, 00yYaUUMC NPedoCmAasaemcs 6
nepuoo mexyweu NpoMedCYMOYHOU ammecmayuy 803MONCHOCMb nosmopHo npotumu PT 6 pesepémbiii
OeHv, coenacosantulii ¢ bropo pacnucanuu TI1Y.

DK3aMeH

Ox3amen npoBoaut LIOKO B koMmbroTepHO (hopMe BO BpeMs CECCUU COTJIACHO PACTHCAHHUIO.

[lepen TecTupoBaHue CTYIEHT MPOXOIUT MHCTPYKTaX. [IpomgomxuTenbHOCTh TecTUpoBanus — 180 MUHYT
6e3 mepepbiBa. OTCU€T BpeMEHM HayMHAeTCd C MOMEHTa Bxoja cryaeHta B «Tect». CTymeHT MOXeT
3aKOHYMTH BBIMOJHEHUE TECTA 10 UCTEYCHHSI OTBEAECHHOTO BPEMEHH.

Dk3aMeH B TecToBOW (opme HampaBieH Ha HE3aBUCUMYI0 OOBEKTHBHYIO OIIEHKY 3HAHUM, YMEHUH W
BJIQJICHUH, TIOJIYYEHHBIX CTYJIEHTAMH 3a ONPEACIICHHBIA TPOMEKYTOK O0yUCHHUSI.

Kaxxaplii BapuaHT Omiiera MOJENUPYETCs KOMIBIOTEPOM IO 3a/laHHBIM pasjieiaM XUMHH U coaepxut 20
3amannii. CTyZIeHTBI BHOCST OTBETHI B KOMITBIOTEP, HO BCE PEUICHUS M MOSICHEHHUS 3allUCHIBAIOT HA Oymare.
[To okOHYaHWMM TeCTUPOBAHUS MPETMOJABATEIIO BBIJACTCS MaTPHUIA OTBETOB M CYMMapHBIA PEUTHUHT 3a TECT.
bannet 3a axzamen 6y0ym 3acuumamnsi no pe3yiabTaTaM YCTHOTO coOecefoBaHUs. YCTHOE coOeceoBaHue
BKJIIOUAET TEOPETHUYECKHE BOMPOCHI, TMOSICHEHHS K PEHICHHBIM 3ajlayaM, 3allCaHHBIM BO BpeMs
TeCTUpPOBaHUs (Ha JuCTax) Mo tecty. CTyACHT TOTOBUTCS B TEUCHUH HECKOJIBKMX MUHYT U Jiajiee OTBEUAET
Ha BOTMPOCHI, COMTPOBOXK/1asi CBOM OTBET MosicHeHusIMU. Bpemst otBeta 10 MUHYT.

Kpurepun onieHKH 0HOIO 3a1aHNS:

® 32 KaXJI0€ NMPaBUJIbHO BHIMOJIHEHHOE 33JjaHKE BBICTaBIIsIETCs | TeCTOBBIN Oall;
® 33 HEMPaBWIbHO BBINOJIHEHHOE WJIM HEBBIOJIHEHHOE 3a/1aHue BbicTapisieTcs () 6anos;
e IS 33JaHUN C BBIOOPOM HECKOJIBKUX IPaBWJIBHBIX OTBETOB, 3aJaHUl Ha COOTBETCTBHE U
YCTaHOBJIEHHE [TOCIIE0BATENBHOCTH IPEYCMOTPEHO YACTUYHOE OLICHUBAHUE.
MaxkcumanbHbIN cyMMapHBIH 0ai 3a 9k3aMeH cocTtapisieT 20 6aios.
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OueHoYHbIe MeponpusTHS Hpoueuypa NMPOBEICHNS OLICHOYHOI'0 MEPONPUATHA U HeoﬁxouuMme METOAUYECCKHE YKAZAHUNA

3a 2 Henenu 0 K3aMEHa CTYJEHTbl MOT'YT O3HAKOMUTBCS C JIEMOHCTPALlMOHHBIM BapUaHTOM OwuIera,
KOTOpBIN pacrosiaraercs Ha caiite http://exam.tpu.ru B paznene «MeponpusTUs», 1 MOKET ObITh BBIIIOJHEH
KaX/IbIM CTYJJCHTOM HEOTPAHUYEHHOE YHCIIO Pa3.

MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUMCKOM ®EJIEPALIAA

DenepabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICILIErO IPO(ECCHOHAIBHOTO 00pa30BaHuUs
«HAIIMOHAJIBHBIN UCCJIEJOBATEJILCKAN TOMCKHWI MMOJIMTEXHUYECKHI YHUBEPCHUTET»

KAJIEHJAPHBII PEUTUHI -IIAH JUCHUTLJIMHBI

2020 / 2021 y4eOHbIi roj
OLEHKN Jucuurnnnaa Jlexim 16 qac.
«Xumun 2
«OTIIHO» A 90- 100 GarwioB Iparr. 8 ac.
J1a0. zaHsTHS 24 yac.
XoPoLLion B 80— 89 Gawio 10 HaIPaBJICHHIO KOO U HA36AHUE HANDAGICHUS Bcero ayn. padota 48 yac.
PO C 70 —79 Gaiwios CPC 60 ac.
D 65 —69 Gawos 108 Hac.
«YIORILY HUTOro
E 55 —64 Garros 3 3e.
3adreHo P 55 - 100 GarmioB
HeynornersopuressHo / = 0- 54 6armion
HE3AYTEHO

Pe3y.]'ll)TaTl)l oﬁyqemm o AMCHUIIJIMHE

PI1 [IpuMeHATh 3HAHUS OCHOBHBIX NOHATHH, TEOpPUH M 3aKOHOB XUMHMUYECKOH TEPMOAMHAMUKM W KUHETUKH, YYEHHs O pacTBopax H
ANEKTPOXUMUYECKUX CUCTEMAX Uil OMMCAHUS XUMHUUECKHUX IPOIECCOB.

P2 BbImonHATE pacy€Thl TEPMOAMHAMHYECKUX (YHKIMA W KHHETHMYECKMX IapaMeTpOB XHMMYECKUX pEaKIMid, CBOWCTB pacTBOPOB U
XapaKTEPUCTHK DJIEKTPOXUMHUECKHUX CHCTEM.

P/ 3 Hcnonp30BaTh METOAB! IUIAHUPOBAHMSI M INPOBENEHUS XUMHYECKOI'O JKCIIEPUMEHTA ISl YCTAHOBJIEHHS 3aKOHOMEPHOCTEN NPOTEKaHUs

XUMHYCCKUX IMMPOHECCCOB, ONIPCACICHUA NX KAQYCCTBCHHBIX U KOJIMYCCTBCHHBIX XapPaKTCPUCTUK

OueHoYHbIe MePONIPHATHS:

Jois qucuuniiuH ¢ popmoii KOHTPoJIs — 3a4eT (g depeHMpPoOBaAHHBIH
3a4er)

OueHoYHbIE MEPONPHSITHS | Koa-Bo | Bajuibl

Texkyunii KOHTPOJIb:
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JlonoaHuTeIbHbIE 0ATBI

YuedHas 1esITeIbHOCTD /
OlICHOYHBIE MEPONIPUSITUS

Koxa-Bo

Baniabl

TK1 3amuTa oTueTa o 1abopaTopHOi pabote 12 24
TK2 Samura /13 20 10
TK3 [TpakTHyeckue 3aHITU 4 16
HK Hesasucumslii korTpoas LIOKO 2 30
A1 OK3aMeH 1 20

HUTOro 100

HUTOI'O

10




Koua-Bo yacos

OneHo4Hoe

Hndopmannonnoe odecneuenne

= § E E Avn Can. MeponpusiTiue
:3-)( 55 g YueOHast e TeIbHOCT Koa-Bo d6aiion Vuae6uan
= § % g Aurepatypa HnTepHeT-pecypesl
1 2 3 5 6 7 8 9
Jlextmu 1. Ocnogul xumuueckoii mepmoOUHaMuKiL. - - - OCH 1,2 OP1,5
PIII JlaGoparopHas pabota 1. Onpedenenue mennosozo sgpgpexma npoyecca pacmeoperus. - TK1 1 JOIT 1, 5 OP 2,5
P2 BeimonHeHNe MEpONIPHATHI B paMKaX CaMOCTOSTENIBHON pabOThI CTyJeHTa:
Pa3
PaboTa ¢ neKIHOHHBIM MaTepHaIoM, U3YYCHHE TeM, BEIHOCUMBIX Ha CAMOCTOSTENbHYIO - 1 - - OCH 1,2 DP1,2,5
pPOpadoTKy.
IMoaroroBka k 1ab0paTopHO¥ padore. - 1 TK1 1 JOIl 1, 5 QP 2,5
[IpakTuueckoe 3aHatue 1. DHepreTuka XUMUYECKUX PEaKIUi. 2 - TK3 4 OCH3 OP2
JOIT 3 3P 3
JOIT 5 9P 5
P/I1  |BemonHeHHe MepONpHATHI B paMKaX CaMOCTOATEIbHON pabOThI CTyACHTA:
P12  |lloaroroBka K MpakTHYECKOMY 3aHATHIO. = 1 = = OCH 3 9P 5
Pa3 J0IT12,3
Brimonsenne noMamaux 3aganuid (M13). - 1 - - OCH 3 9P 1,2,5
JOIl12,4,5
Pabota B 31eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOIT 2
Jlexuus 2. Xumuyeckoe pagrnogecue. 2 - - - OCH 1 OP 1
OCH 2 3P 2
3P 5
gﬁ; JlaboparopHast pabota 2. Xumuueckoe pasnogecue. 2 - TK1 1 JOIT 1 OP2
P13 JOIT 5
BrImosHeHHEe MEPOTIPHUSITHI B paMKaX CaMOCTOSITENIbHOM pabOThI CTyICHTA!
PaboTa ¢ TeKIIMOHHBIM MaTepHAIOM, U3YYCHUE TEM, BRBIHOCUMBIX Ha CAMOCTOSITEILHYIO = 1 = = OCH 1,2 QP 2,5
pOpadoTKy.
[ToaroToBka K JabopaTopHoii pabdore. = 1 TK1 1 JAOIT 1, 5 OP 2,5
[Ipaktudaeckoe 3aaaTHE 2. XMMHUYECKOE pAaBHOBECHE. 2 - TK3 4 OCH 3 3P 2
JOIT 3 3P 3
JOII 5 9P 5
P1  |BsimonHeHne MEpOIPHATHIA B paMKaxX CaMOCTOSTENILHON pabOThI CTy/ICHTA:
PI2  |MoaroroBka Kk MpakTHIECKOMY 3aHSTHIO. - 1 - - OCH 3 9P 5
P13 JIOII 2, 3
BrmmonHenne nomamanx 3anaauid (M3). - 1 - - OCH 3 DP1,2,5
JOI1 2,4, 5




Koua-Bo yacos

OneHo4Hoe

Hndopmannonnoe odecneuenne

= E E % Avn Can. MeponpusiTue
% ; § E YuyeGunas aesTeIbHOCTH Koui-Bo 6a10B Vuae6uan Mirepher-pecypest
z a \gi E Jurepartypa
Pabora B 3:1€eKTpOHHOM Kypce = 2 = = OCH1,3 OP1,5
JOIT 2
Jlexuus 3. Ocrogbl Xumuueckou KuHemuKu. 2 - - - OCH1,2 OP1,5
PIIl JlaboparopHas pabota 3. OnpenencHie KHHETHICCKUAX TOPSITKOB PEAKIHH. 2 - TK1 1 JOIl1, 5 2P 2,5
P2
PJ13 BeInonHeHNe MEpONIPHUATHH B paMKaX CaMOCTOSTENIbHON pabOThI CTyACHTA:
PaboTa ¢ TeKIIMOHHBIM MaTepHaIOM, U3YYCHUE TEM, BRBIHOCUMBIX Ha CAMOCTOSITEIEHYIO = 1 = = OCH 1,2 QP 2,5
popadoTKy.
[ToaroroBka K 1a00paTOPHOI padoTe. - 1 TK1 1 JAOIT 1, 5 OP 2,5
[IpakTuueckoe 3anarue 3. CKOpOCTh XUMUYECKUX PEAKIIUH. 2 - TK3 4 OCH 3 OP 2
JOI1 3 OP 3
JOI1 5 9P 5
BeInonHeHNe MEpONIPHATHH B paMKaX CaMOCTOSTENIFHON pabOThI CTyJeHTA:
PI1
P2 [MoaroroBka K MpakTHYECKOMY 3aHSTHUIO. - 1 - - OCH 3 9P 5
PII3 JAOIT 2,3
Brmmonnenue nomamnux 3aganuit (U3). - 1 - - OCH 3 9P 1,2,5
J0I12,4,5
Pa6oTa B 37IeKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOIT 2
Jlexums 4. Dnexmpoxumuyeckue cucmemul. 1 anveanuyeckue s1emMeHmol. 2 - - - OCH1,2 DOP 1,5
JlaboparopHas pabota 4. OnpeneneHre SHEPTUU aKTUBALINH. 2 - TK1 1 JOIT 1,5 QP25
P11
P12  |BeimonHeHue MepoOnpUATH B paMKaX caMOCTOSITEIbHON pabOThI CTYIEHTA:
P13 PaboTa ¢ TeKIIMOHHBIM MaTePHAIOM, U3YYCHUE TEM, BRBIHOCUMBIX Ha CAMOCTOSITEILHYIO - 1 - - OCH 1,2 DOP 2,5
pOpadoTKy.
[TonroroBka K J1a00paTOPHOI padoTe. - 1 TK1 1 JAOIT 1, 5 OP 2,5
[Ipaktuaeckoe 3aaaTue 4. CriocoOb! BEIpaKEHH KOHIIEHTPALUIl PacTBOPOB. 2 - TK3 4 OCH 3 OP2
JOI1 3 3P 3
JOII 5 9P 5
PIII BrInonHeHHe MEpONpUsSTHH B paMKax CaMOCTOSITENbHON paboThl CTYAEHTA:
IToaroroBka Kk NpakTHYECKOMY 3aHSTHUIO. = 2 = = OCH 3 9P 5
PJ12
P13 5 JOI12,3
Brmonnenne nomamanx 3aganuit (MI3). = 2 = = OCH 3 9P 1,2,5
JO0I12,4,5
PaGoTa B 2JIeKTpOHHOM Kypce - 2 - - OCH1,3 OP1,5
JOI1 2
Kondepenu-negens 1
[TonroroBka k Tectuposanuio [JOKO 3 OCH 1-3 OP 4




Koua-Bo yacos

OneHo4Hoe

Hndopmannonnoe odecneuenne

= E E % Avn Can. Meponpusitie
% E z £ YyebHasi 1esATEILHOCTh Kou1-o 6as10B Vuae6uan
z 528 AuTeparypa HHTepHeT-pecypesl
ol §-
JOIT 1-5
Tectuposanue [JOKO - 2 HK 15 JIOI1 2
3amuTa U3 > 1 TK2 & JOII 5 OP 2
Bcero no KOHTPOJILHO# TouKe (aTTecTamun) 1 24 30 44
10 Jlekums 5. Dnexmponus pacmeopos 2 - - - OCH1, 2 9P 1,5
JlaGopaTopHast paboTa 5. B3auMoseficTBIe METaIIOB ¢ KHCIOTaMH, IIeI0YaMH ¥ BOJOM. 2 - TK1 1 JOIl1, 5 OP2,5
P/l |BemonHeHne MEPONPUATUH B paMKaX CAMOCTOSTENILHOM PabOThI CTyAEHTA:
P2
P13  |Pabora c JEKIIMOHHBIM MaTepHAIOM, H3yYE€HHE TEM, BRIHOCUMBIX Ha CAMOCTOSTEIILHYIO = 1 = = OCH 1,2 OP 2,5
mpopaboTKy.
[MoaroroBka k 1a00paTOpPHOIL paboTe. - 1 TK1 1 JOIT 1, 5 OP 2,5
11 JlaGoparopHas paboTa 6. ['anpBaHHYECKHE IIEMEHTHI. 2 - TK1 1 JOIT1, 5 QP 2,5
BeimonHeHNe MEpONIPHATHI B paMKaX CaMOCTOSITENILHON pabOTHI CTyIeHTa:
PA1 =
P2 [MonroroBka k 1a00paTOPHOIL paboTe. - 1 TK1 1 JOIT 1 9P 1,5
Pa3
A Brmmonnenue nomamnux 3aganuit (U3). - 1 - - OCH 3 [0I1 2, 4, 9P 1,3,5
5
Pa6oTa B 37eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOIT 2
12 Jlexums 6. Kopposus memannos, cnocobwl 3auunmuvl Memaios om Kopposuu 2 - - - OCH 1,2 9P 1,5
JlaGoparopHas paboTa 7. DIEKTPOIN3 pacTBOPOB COJIEH. 2 - TK1 1 JOIT 1,5 QP25
PA1
P12  |BeimonHeHue MepoONpUATH B paMKaX caMOCTOSITEIbHON pabOThI CTY[ECHTA:
P13 PaboTa ¢ TeKIIMOHHBIM MaTePHAIOM, U3YUCHUE TEM, BBIHOCUMBIX Ha CAMOCTOSITEILHYIO - 1 - - OCH 1,2 DOP 2,5
IpopaboTKy.
[TonroToBka K 1a00paTOPHOI padoTe. = 1 TK1 1 JAOIl 1, 5 OP 2,5
13 JIaGoparopHas pabota 8. Koppo3us MeTamios. 2 - TK1 1 JOIl 1,5 9P 2,5
o BrlnosHeHre MEpONPUSITHI B paMKaX CaMOCTOSTENbHOM paboThl CTyACHTA!
P2 [Toaroroska K J1abopaTopHO# paboTe. = 1 TK1 1 JOIT 1 9P1,5
P13 Brmonsenne nomamanx 3anaauid (MA3). - 1 - - OCH 3 10I1 2, 4, 5P 1,3,5
5
Pabora B 3:11€KTpOHHOM Kypce = 2 = = OCH1,3 9P 1,5
JOII 2
14 Pl  Plekuus 7. Jucnepcuvie cucmemsi, knaccugpuxayus. Pacmeopwvl neanekmpoiumos. 2 - - - OCH 1,2 OP1,5
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P12  |JIaGoparopHnas pabota 9. loHOOOMEHHBIE peaKIHy. 2 - TK1 1 JOIl1, 5 OP2,5
Pa3
BrimosiHeHHEe MEPONPHUATUI B paMKaX CaMOCTOSATENILHOIM paboThI CTyIeHTa:
PaboTta ¢ neKuroHHBIM MaTepHaIoM, U3yYCHUE T€M, BBIHOCUMBIX Ha CAMOCTOSTEIBHYIO - 1 - - OCH 1,2 DP 2,5
MpopadoTKy.
Pabora B 371€KTpOHHOM Kypce.
[MoaroToBka k 1abopaTopHOH padorTe. - 1 TK1 1 JOIl1, 5 9P 2,5
15 JlaGoparopHas padota 10. ['maponms comneid. 2 - TK1 1 JO0IT 1, 5 QP 2,5
o BrImosiHeHHEe MEPOTIPHUSTUI B paMKaX CaMOCTOSITENILHOIM pabOThI CTyICHTA!
PI2 [ToaroToBKa K J1a00paTOPHOI paboTe. - 1 TK1 1 JOIT 1 9P 1,5
PII3 Brmmonnenue nomamnux 3aganuit (U3). - 1 - - OCH 3 ]éOH 2,4, OP1,3,5
PaboTa B 31eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOIT 2
16 Jlexums 8. Pacmeopul anexmpoaumos. 2 - - - OCH 1,2 P 1,5
JlaboparopHas pa6ota 11. [IpousBeneHue pacTBOPHUMOCTH. 2 - TK1 1 JOIl 1,5 OP2,5
PAl BEInonHeHNe MEpONpHATHH B paMKaxX CaMOCTOSTENIbHON pabOThI CTyIeHTA:
P12
P13 PaboTa ¢ neKIMOHHBIM MaTepHaloM, H3yYSHHE TE€M, BEIHOCUMBIX Ha CAMOCTOSTEIEHYIO - 1 - - OCH 1,2 DP 2,5
MpopadoTKy.
PaboTa B 37IeKTpOHHOM Kypce.
[MoaroToBka k 1abopaTopHOH padorTe. - 1 TK1 1 J0Il1,5 9P 2,5
17 JlaboparopHas pabota 12. Xumus anemenmos. Xpom, mapeaney. 2 - TK1 1 JOIT 1,5 2P 2,5
Pl BeImosHeHHEe MEPOTIPHUSITHI B paMKaX CaMOCTOSITENIbHOIM pabOThI CTyICHTA!
P2 [TonroroBka K 1a00paTOPHOI padoTe. - 2 TK1 1 JOIT 1 9P 1,5
PII3 Brimonnenue nomamnux 3aganuit (U3). - 2 - - OCH 3 %OH 2,4, DP1,3,5
PaboTa B 2JIeKTpOHHOM Kypce - 2 - - OCH1,3 OP1,5
JOIT 2
18 Kondepeni-nenessi2
Pl |HozmroroBka k TectupoBanuio ITOKO 3 JOIT 2 OP 4
P12 |TecrupoBanue [IOKO - 2 HK 15
P/I3  |3ammra NJI3 - 1 TK2 5 JOIT 5 3P 2
Bcero no KOHTPOJILHOM TOUYKe (aTTECTANN) 2 24 30 36/100
JK3aMeH ImA1 20
O0muii 00beM paGoTh 110 JUCHHILIUHE 48 60 100




HNudpopmanuonHoe obecneyeHue:

Ne (xoxm) OcHoBHas y4yeOHas auteparypa (OCH)

OCH 1 Ob6mas xumus. Teopus u 3agagn: yaedHoe mocodbme / H. B. Koposun, H. B. Kynemos, O. H. IN'oruapyx [u ap.] ; mon penakmueit H. B. Koposuna, H. B.
Kymnemosa. — 3-e m3n., crep. — Cankr-IletepOypr : Jlans, 2018. — 492 ¢. — TekcT : 3neKTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTeYHas CUCTEMa. —
URL.: https://e.lanbook.com/book/104946
(maTa obpamenns: 11.03.2020). — Pexxum mocryma: u3 kopnopatuBHoit cetn TITY.

OCH 2 I'nunka, H. JI. OOmas xwumus : yueOHWk s OakamaBpoB  / H. JI. Tnmnka. — 19-e wm3p. —Mocksa: [Opaiit, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/EN/fn-2442.pdf (nata obpamenus: 11.03.2020). — Pexum moctyma: u3 kopmopatuBHo#t cetu TIIV.- Tekcr:
3JIEKTPOHHBIN.

OCH 3 I'munka, H. JI. 3agauu u ynpaxxHeHus 1o o0IIel XUMUH : yueOHO-IIpakThYecKoe mocodue s 6akanaspos / H. JI. I'nunka; mox pen. B. A. ITomkosa u A.
B. BabkoBa. — 14-e usn. —Mocksa: FOpaiit, 2014, — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (zata o6pamenus: 11.03.2020). —
Pexxum noctyna: u3 kopnoparuBHoil cetu TIIY.- TekcT: aneKTpOHHBIH.

Ne (xoxm) JononHuTeabHas yueoHas sutepatypa (JOII)

JOIT 1 Crach, H. @. JIabopaTopHbIii MPaKTUKyM MO 0O0IeH M HeopraHuveckoil xumun: yueoHoe nocobue / H. @. Crace, A. A. [lnakuakun, E. M. Kusi3ena;
HarnponansHbIi uccnenoBatesibeckuii Tomckuii nonutexuudeckuii yausepcuret (TITY). — 3-e uzn., nepepab. u gon. —Tomck: M3a-so TITY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2020). — Pexum nocrymna: u3 koproparuBaoit cetu TIIY.- Tekcr:
3JIEKTPOHHBIH.

JOIT 2 Cracp, H. ®@. Penienne 3amau mo obmieir xumuu : yaebnoe mocodme / H. @. Crace, A. B. KopmyHoB. — 3-¢ m3a., crep. — Cankr-IlerepOypr : JlaHs,
2016. — 168 c. Tekcr : snekTpoHHbI // Jlanb : snekTpoHHO-OMONHOTeuHas cucrema. — URL: https://e.lanbook.com/book/75521 (nata obparieHus:
11.03.2020). — Pesxxum jgoctymna: u3 koprnoparusHoii cetu TITY.

JIOIT 3 CwMmoroBa, JI. M. PykoBOACTBO K MPaKTUYECKUM 3aHATHSAM IO 00meit xumuu : yaeoHoe mocodue / JI. M. CmonoBa; HanmmoHanbHBINA HCCIIeI0BATE IBCKUI
Tomckuii monmurexunueckuit yuusepcuretr (TITY). —Tomck: Hszm-o TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mata
obpamenns: 11.03.2020). — Pexxum noctyna: u3 kopropatuBHoi cetd TITY .- TekcT: 3eKTpoHHBIH.

JOIT 4 COopHUK 3ama4 W YHOpaKHEHWH mo ofmed xumum : ydeOHoe mocobue [Dnektponnblii pecypc] / E. b. Tomymxkosa, E. M. Kuszera, 10. IO.
Mupomanyenko [u ap.]. — 1l-e m3n. —Tomck: 2016. — URL: https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf (mata ob6parerus:
11.03.2020). — Pexxum moctymna: u3 kopriopatuBaoii cetr TITY.-TeKCT: 37eKTpOHHBIN

JOIT 5 Crack, H. ®@. CnpaBounuk mo oOmieii U HeopraHudecko xumuu]: ydaedHoe mocobue / H. ®@. Crach, HanmonanbHbli uccnemoBaTenbckuii ToMckmid

nonurexandeckui yausepcureT (TI1Y), UactutyT dusuku Beicokux TexHoioruid (MPBT), Kadenpa obmeit u mHeopranngeckoit xumun (OHX). —Tomck:
Usp-o TITY, 2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (mara o6pamenus: 11.03.2020). — Pexum moctyna: u3 KOPIOpPaTHBHON
cetu TIIY .- TekcT: 2AEKTPOHHBIN.
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Ne (kon) | Ha3zBanme 3j1eKTpoHHOr0 pecypcea (9P) Anpec pecypca
OP 1 DJIEKTPOHHBIN Kype «XuUMHs 2» https://stud.Ims.tpu.ru/course/view.php?id=2604.
OP2 Hayunas snekrponnas oubnuorexa — Dnekrponnsie | http://elibrary.ru/defaultx.asp

Bepcun 350 oxypHanoB wu3parensctBa "BO u

aHHOTalMu  crareid.  Onb3eBuUp" MO  BCeM

HaTpaBJICHUSIM (QYHIaMCHTAIBHON HAYKH
DP 3 NIST WebBook - Cnpasounuk Haumonansroro | http://webbook.nist.gov/

WHCTUTYTa CTaHAapTOB U TexHojoruit CIIIA) cBenenus no

HEOPraHN4YE€CKUM COCIMHCHUAM, TEPMOAUHAMUYCCKUE

paunsle, UK-cnextpel, 9KC, OIIP u ap.
DP 4 XUMHUECKHH TpeHaxKep http://exam.tpu.ru/dasboard/object/bank/form?d=21
SP5 YueGHbIe 10CO0HS 110 KYPCy «XHMIsH http://portal.tpu.ru/departments/kafedra/onh/educatio

n, http://www.lib.tpu.ru/catalog_arm.html

CornacoBaHo:

PykoBoauTens noapasaeneHus
«01» centsiopst 2020 .

(lamanun U.B.)
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