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Poab mucuuminubl «Xumus 2» B GOPMHPOBAHMU KOMIIETEeHIHI BHITYCKHUKA:

oﬁpa?;]:ﬁ:]inoﬁ Cemectp Kon T CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JeCKPUNITOPbI KOMIIETEHIIHH)
(;EEI:::?I?:X:;’ e KOMIIETeHIIHH Kox HaumeHoBaHue
npakTuka, F'HA)
Bnaneer onbITOM MIPUMEHEHNUS 3aKOHOB €CTECTBEHHBIX HAYK U
YK(Y)-1.B1 MaTeMaTHYeCKUX METOAO0B U MOJENeH JIsl pelleHus 3a1a4
TEOPETHUUECKOT0 U MPUKIIATHOTO XapaKTepa
Bnaneert penponykTUBHBIMH METOJIaMU TIO3HABATEIHLHOU
Cnocoben YK(V)-1.B2 JIeSITENIbBHOCTH U MBICIIUTENIbHBIMU ONEPAIUAMH ISl pEIIeHUs 3a/1a4
OCYILECTBIATH MOKCK, €CTECTBEHHOHAYYHBIX JUCIMILINH
KPUTHUUECKUM aHaTN3 U YMmeer pemiath 3a71a491 TEOPETUUECKOTO U PUKIIAJHOTO XapaKkTepa
Xumust 2 2 YK(VY)-1 CHHTE3 MH(OpMaInH, YK®)-1.¥1
HPUMEHSATH CUCTEMHBIH YMeeT 000011aTh YCBOSHHBIEC 3HAHUSI €CTECTBEHHBIX HAYK
TOAX O/ /IS PEIICHHS YK(Y)-1.¥2 KaTeropusiMi CUCTEMHOI'0 aHAJIN3a U MOJX0/1a M MBICIUTEIbHBIMU
MOCTaBJICHHBIX 3a/1a4 olepaluysIMU aHajli3a, CUHTE3a, CPAaBHEHUS U OLIEHKU
3HaeT 3aKOHBI ECTECTBECHHBIX HAYK M MaTeMaTHYECKUE METOIBI
YK(Y)-1.31 TEOPETUYECKOr0 XapaKrepa
VK(Y)-1.32 3HaeT penpoayKTUBHBIE METOIBI TTO3HABATENFHOMN 1EATEIFHOCTH,
™)-1. MPU3HAKHA CHCTEMHOT0 MOAX0Ja ¥ CHCTEMHOI'0 aHaJIn3a
Brnaznenne onbIToM IpUMEHEHUS] MaTEMaTHIECKOT 0, XUMHUYIECKOTO,
Cnoco6HOCTh OTIK(Y)-7.B1 (uznueckoro aHaIM3a MH(OPMAIIMOHHBIX TEXHOJIOT Uil B
MPUMEHSTh 3HAHUS WHHOBAITMOHHOM JIESTENbHOCTH
MaTeMaTUuKH, GU3UKHA U
eCTECTBO3HAHMS, YMeHue npuMeHsITh 3HaHUSI MATeMATHKHY, (PU3MKU U €CTECTBO3HAHUS,
XUMEHA U’ OIIK(Y)-7.Y1 XHMHH ¥ MaTEpUAJIOBECHHUS, TEOPHHU YIIPABICHUS U
OIIK(Y)-7 | mMatepuanoBenenms, MHPOPMALMOHHBIX TEXHOJIOTHI B MHHOBAIIMOHHOHN NESTEITFHOCTH
TEOPHH YIIPABIICHUS U
UH(OPMAIHOHHbIE 3HaHNEe OCHOB MaTeMaTHKH, (PU3UKU M €CTECTBO3SHAHUS, XUMHU U
TCXHOTOTHI B OIIK(Y)-7.31 MaTepHaloBeIeHNs], TEOPUH yIpaBlleHUs U UHHOPMALMOHHBIX
HMHHOBAITHOHH O

JCATCIIBHOCTH

TEXHOJIOTMH B MHHOBAIIMOHHOHN JEITEILHOCTH




2. Iloka3zaTeam u METOAbI OLICHUBAHUSA

HJ’IaHpreMble pe3yjabTaThbl oﬁyqemm o THCHHUIIJITHHE KOMl’leTeHlll/lﬂ HaumeHnoBanue pa3aeaa MeTO}ILl OIICHUBAHUSA
Koa HaunmenoBanune JMCIUILTHHBI (oLeHOYHbIE MEPONIPUSATHS)
PO 1 [IpumeHsSITh 3HAHUSI OCHOBHBIX MOHSTHH, TEOPUH U 3aKOHOB 1. 3akOHOMEPHOCTH [MuceMeHHast mpoBepoYHas paboTa Ha
XUMUYECKON TEPMOJIMHAMUKY U KUHETUKH, YIEHHsI O pacTBOpax XUMUYECKUX PEaKIIUiA MPaKTUYECKOM 3aHSTHH.
U DJIEKTPOXUMHUYECKUX CUCTEMAaX JUIS OMMCAHUSI XUMHUYECKUX 3{_112((33)-}7 2. DIEKTPOXUMUYECKHE 3ammra UJ13. )
IIPOILIECCOB. MIPOIECCHI TecTupoBaHue — HE3aBUCUMBII
3. XuMus pacTBOpPOB koHTposb [TOKO
P2 BhIMONHATE  pacyérbl  TEPMOJMHAMUYECKUX  (QYHKIUH U 1. 3akOHOMEPHOCTH IMuceMeHHast MpoBepoUHas paboTa Ha
KUHETUYECKUX TMMapaMeTpOB XUMHUYECKUX pEaKiUd, CBOWCTB YK(V)-1 XUMHUYECKUX peakiui MIPaKTUYECKOM 3aHSTHH.
PacTBOPOB M XapaKTEPUCTHK DJIEKTPOXUMUYECKUX CUCTEM. OIIK(VY)-7 2. DIEKTPOXUMHUYECKHE 3ammra UJI3.
MIPOLIECCHI TecTupoBaHue — HE3aBUCUMBIIA
3. Xumust pacTBOPOB koHTposib [JOKO
PJ1 3 Hcnonp3oBaTh  METOABI  IUIAHUPOBAHWSI M MPOBEICHUS 1. 3akOHOMEPHOCTH 3amuTa oT4yera 1o J1abopaTOPHOI
XUMHUYECKOT O JKCIIEPUMEHTA JUTST YCTaHOBJIECHHUSI XUMHUYECKUX PeaKIni pabore.
3aKOHOMEPHOCTEH  MPOTEKaHWs XUMHUYECKUX  TPOIECCOB, OIIK(Y)-7 2. DIEKTPOXUMUYECKHE
ONpeNeNeHUus] HUX  KAYeCTBEHHBIX W KOJMYECTBEHHBIX MIPOLIECCHI
XapaKTEePUCTUK 3. XuMust pacTBOPOB

3. IIxkaJja oueHUBAHUA

[Topsiiox opraHu3alMy OLIEHUBAHUS PE3YIbTATOB OOYUYEHHS B YHUBEPCUTETE PErilaMEHTHUPYETCS OTACIBHBIM JIOKATbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OlleHUBaHUS pe3yabTaTOB 00ydeHHss B TOMCKOM MOJIUTEXHUYECKOM yHuBepcurere (CrucreMa olleHUBaHUA)» (B JEHCTBYIOIICH pelaKiiy).
Hcnonb3yercss OamibHO-pEHTUHIOBasi CHUCTEMa OICHMBAHHUS pPe3ylbTaToB 0oOydeHusa. MToroBas oreHka (TpaAMLMOHHAS W JIMTEpHas) MO BHJAAM
yueOHOU JnesTenpbHoCcTH (m3ydeHue muciuiuimH, YHWPC, HUPC, kypcoBoe NpOEKTUpOBaHHE, MPAKTHUKH) OIpPEACIsAeTCS CYMMOH OayioB IIO
pe3ynbTaTaM TeKYyIIero KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu (MTOroBas peMTHHroBasi orieHka - MakcumyM 100 6amioB).

PaCHpeI[eJ'ICHI/IC OCHOBHBIX H JOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPUATUSA TCKYIICIO KOHTPOJSA U HpOMe)KYTOQHOfI aTTeCTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIIMHBI.

PCKOMGHI[yeMaH mKaJla JJIs1 OTACIbHBIX OIICHOYHBIX Meponpmmm BXOIHOT'O M TCKYIICTO KOHTPOJISA

% BBINOJIHEHHSI CooTBercTBHE
. Onpeaenenue OLEHKH
3a]aHusA TPaAMIIMOHHOM OLIEHKE
90%+100% «OTIIIHO» OTnryHOE TOHMMAHKE TIPEMETa, BCECTOPOHHUE 3HAHWS, OTIMYHBIE YMEHHUS M BIAJICHUE OMBITOM MPAKTHYECKOH NeATeTbHOCTH,
HE00XOIUMBIC Pe3yIbTaThl 00ydeHUs chOPMUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aJUIOB, ONM3KIM K MAaKCUMAJILHOMY
70% - 89% «Xopomo» JloctaTouHO TIOTHOE TTOHNMAaHKWE MIPEAMETa, XOPOIINe 3HAHNSI, YMEHHS U OIIBIT IPAKTUIECKON JIESITeIbHOCTH, HEOOXOZMMBIE Pe3yIbTaThl
00y4eHus cOpMUPOBAHBI, KAYECTBO HU OTHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJIIMYECTBOM 0ajlyioB




55% - 69% ((YI[OBJ'I.» HpI/IeMJ'IeMOG MMOHHMMAaHUC MPEAMETA, YAOBJICTBOPUTCIBHBIC 3HAHUA, YMCHUA U OIBIT HpaKTH‘ICCKOﬁ JACATCIBbHOCTH, H€06XOﬂI/IMI)Ie PE3YIbTATBL
06y‘leHI/Iﬂ C(l)OpMI/IpOBaHBI, Ka4€CTBO HEKOTOPLIX N3 HUX OLCHCHO MUHUMAJIbHBIM KOJIMYECTBOM OasioB

0% - 54% «Heynosn.» Pe3ynpraThl 00y4eHUs HE COOTBETCTBYIOT MUHHMAJIBHO JOCTATOUHBIM TPeOOBaHUIM

[ITxaJyia [u1si OLICHOYHBIX MEPOIPUATHI dK3aMEHA

% BBINOJTHEHHS IK3aMeH, CooTBercTBHE
32 aHMIi IK3aMeHa 0an TPaAHIHOHHOIi OlleHKe Onpeneaenne onenkn

90%+100% 18 +20 «OtnuyHO» OTnu4HOE MOHUMAaHKE TpeIMeTa, BCECTOPOHHUE 3HAHUA, OTIINYHbIE YMEHHUS U BJIQJICHUE ONBITOM NMPaKTHYECKON AEATEIbHOCTH,
HEeoOXOIMMEBIE Pe3yNIbTaThl 00yueHUs! c(hOPMHUPOBAHBI, UX KAYECTBO OIIEHEHO KOJIIMUECTBOM 0aJlIoB, OJIM3KUM K MAaKCHMAIILHOMY

70% - 89% 14+17 «Xopomo» JloctaTouHO NOJTHOE TOHUMAaHHUE MPeIMETa, XOPOINe 3HAHUSI, YMEHHS M OTBIT IPAKTHYECKOW JIESTENbHOCTH, HEOOX OTUMbIC
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OIHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJTMUECTBOM 0aljioB

55% - 69% 11+13 «Y 10BIL.» [Mpuemnemoe MOHNMaHHUE MIPEAMETA, YIAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHHS U ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOX OTMMEbIE
[pe3yNbTaThl 00y4YeHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OajioB

0% - 54% 0+10 «HeynoBn.» Pe3ynbTaThl 00yueHHs: HE COOTBETCTBYIOT MUHUMAIIBHO JJOCTATOYHBIM TPEOOBAHUSAM

4. TlepeyeHb THUNOBBIX 3aIAHUI

OuneHovYHbIe MEpONMpPUATHS Hpnmepu THIIOBBIX KOHTPOJBHBIX 3alaH Ui
1| ITuceMenHast TpOBEPOYHAS 3angaHus:
paboTa Ha MPAKTHYECKOM 3ananue 1.
3AHSTHH Ecnu nmnacTMHKY M3 4YMCTOrO IMHKA ONMYCTUTH B pa30aBICHHYIO KUCJIOTY, TO HauyaBlleecs BBIACICHHE BOAOPOAA BCKOpE
mouTH mpekpamiaercs. OmHAaKoO, NPH IPUKOCHOBEHWH K LUHKY MEIHOW NaJoYyKod M3 IocieqHell HaumHaeTcs OypHoe
BbIIIeNieHre Bosiopoaa. Jlalite 00bsCHEHUE POUCX OJISIIEMY.
3amanue 2. DIEKTPOIN3 BOAHOrO pacTBopa xiopuma Hukens (1) B anexTponusepe ¢ MHEPTHHIM aHOAOM MPOBOIWIN 5 4 TIpU
cune Toka 20 A, BeIXOL IO TOKy cocTaBuil 95%. 3ammmmre cxemy osiekTponusa. Onpenenure. KOIMIECTBO
n3pacxogoBaHHOro >ekTpudectBa (Kit); Maccy BemecTBa, BRIISTUBIIEroCcs Ha KaTtozae (T).
3amanne 3.
Hamumure ypaBHEHUs 3JIEKTPOXUMUYECKOW KOPPO3UHM XpOMa € KUCIOPOAHOM Jenosgpu3anreil. KakoB KOHEUHBIH NPOIYKT
OKHCIeHMs XxpoMa? Hamummre ypaBHEHUS BCEX MPOUCXOAAIINX MporeccoB. Cuenaiite BEIBOA BO3SMOXXHOCTH KOPPO3UOHHOTO
mporecca? OTBeT 000CHYHTE.
2] 3ammra oT4yeTa mo Bomnpocsr:
nabopatopHoit padorte. 1. Peaxuus: A(r) + 2B(r) = 2C(r) sBnsetcs npoctoil. Kakoii rpaduk oTpaxkaeT 3aBUCMMOCTb CKOPOCTH 3TOH Peakiiy oT
KOHIIEHTpanuy BemiectBa A u BemectBa B? O0bsicHuTe cBOM BBIOOP. Hammmmre knHeTHIeCKOe ypaBHEHHE STOMH PEaKITHH.
Uemy paBeH oOmmii HOPSIIOK peaxyn?
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v v, v 8]

C C C C
1) 2) 3) 4)
2. Kakast sHeprus Ha3bIBacTCs JHEprue aktuBalmu’? Kak oHa BIMACT HA CKOPOCTh XUMHUYCCKOM peaknuu? 3aBUCHT JIM OHA
oT Temnepatypsi? Kakoil BBIBOA MOXKHO CI€TIaTh O XUMHUYECKOW peakilnu, pacCYUTaB JJIsl Hee YHEPTHIO aKTUBAIIUH?

3. Kakum 00pazom ycTpoHCTBO TEpMOCTATA, UCTIOIB3YEMOTO B JIAOOPATOPHOI paboTe, BIMSET Ha BEIWYMHY MOIPEITHOCTH B
pacyere SHEpPriuH aKTUBAIMU?

KoHTposbHBIE BONPOCHI pa3MellleHbl B y4eOHOM nocoOuu: JIabopaTopHbIii MPakTUKYM IO 00IIEiH U HEOPraHUIECKONW XUMHUU:
yue6Hoe mocooue / H. @. Crace, A. A. Ilnakunkun, E. M. Kusizea; HanmonasnbHeiil uccnenoBarenbckuii ToMckuin
nonutrexandeckuii yausepcutet (TITY). — 3-e 3., nepepad. u gorn. —Tomck: Uza-so TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2020). — Pexxum noctyma: u3
kopriopatuBHOU cetu TITY.- TekcT: dIeKTPOHHBIH.

3

3ammura UJ13.

Bomnpocsr:

1. OOGbscHuTe, MOYEeMY KOHIIGHTPALMSl PEAareHTOB M KaTalu3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAaHTHI PaBHOBECHA?
PaccuuTaiiTe paBHOBECHYIO KOHILIEHTpaImio Bogopoaa B peakuuu 2HI(r) <» H2(r) + 12(r), ecnu HawanmbHast KOHLEHTPAIHA
HonoBopopoa cocrasisiia 0,55 Moinb/J1, a KOHCTaHTa paBHOBecus pasHa 0,12.

2. 3anuIuuTe OCHOBHBIE CTaJUM PACTBOPEHMS TBEPABIX BEIIECTB, KAKUMHU TEIUIOBBIMU 3((PEKTaMU OHH COIIPOBOXKIAIOTCSL.
IIpu pactBopennu 10 r rugpokcuna Hatpus B 250 M1 Boabl TemriepaTypa moBbicuiack Ha 9,7 K. Paccuutaiite SHTAIBINIO
pacTBOpeHHs THAPOKCHAA HATPUs, IPHHUMAs YISIbHYIO TEIUIOEMKOCTh PacTBOpa PaBHOM YAENBHOW TEIUIOEMKOCTH BOJBI
4,18 Lx/(r-K).

3. Berancnure Temneparypbl KpUCTALTM3AIWK U KMIIEHHUS pacTBopa, coaepakaitero 3,4 r xiopuna 6apus B 100 T Boasl, eciiu
Ka)kKyIlasi CTeleHb KPUCTaJUIM3alUK COJIM B pacTBOpe cocTaBisieT 75 %.

4. Kakue U3 IepedncIeHHbIX XapaKTePUCTUK: TeMIIepaTypa, SHTPOIHS, Macca, INIOTHOCTh, CBOOOIHAS DHEPTUsl, BHYTPEHHSA
SHEprus, TeIUloTa SBILIOTCA (YHKIMSAMH COCTOSHHS, a KaKue — IlapaMeTpaMH COCTOSHHS CHCTeMbl. Ha pucyHke
NpeNCTaBIICHBI SHEPTeTHYECKUE AUarpaMMBI IIPOLIECCOB OKHCIICHHUS YIIIeposia U a30Ta:

B\ &
NO C+0O,

E; — Ey =

| I

1 |

AE| 90,37 kb AE| 393,5 Kk
| |
YVaNy + %05 1 | §

Eq —_ E, e Co

XOp peauni XOA peakunn
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Kakoii u3 mporeccoB sSBISETCSA IK30TCPMHUUCCKIM, a Kakoi — sHmorepMmdeckuM? OTBeT mosicHUTe. Paccunraiite 00heMBI
PEareHToB U NPOIYKTOB HIOTEPMHUUECKOI0 POIIECCA, €CIH B PE3YJIbTATE €0 MPOTEKAHUA MOTJIOTHIIOCH 125 k/[x Tera.

5. Tlpusenmens! rpaduxu
SHAOTEPMHUUYECKUX PEAKIIUM:

3aBUCHMOCTEHI KOHCTAaHTBI paBHOBECHUA OT TEMICPATYpbl [JId OSK30TCPMHUUYCCKUX U

K’ AH <0

AH>0

OObsicHUTE TTONy4YEeHHBIE 3aBUCUMOCTH.
Koncranra paBHoBecus peakuun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHBIE KOHIIEHTpPAILlMH BOAOpPOJA U
ammuaka pasHbl 0,2 u 0,08 Monb/n1. BerurcnnTe HavanbHbIe KOHIIGHTPALIMK a30Ta U BOJOPO/IA.

COopHHUK 3a/1a4 ¥ yHnpakHeHuH 1o oouiel xumun: yaeOHoe nocodue [Inekrponnsiid pecype] / E. b. Tonymkosa [u ap.]. —
2-e u3a., non. u ucnp.. — 1 kommetotepubiit daitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — Jloctyn u3
kopriopatuBHoit cetr TITY. Cxema nocryma: https://wwwe.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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TecTupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

[Tpumep Omitera:

1. PactBOp BelecTBa-HEINEKTPOIUTA 3aKHIAeT NpU Temmeparype(yoparts) Ha 15,36° Bble, 4eM 4YHCTHII OEH30M1
(Ka(6enzoma)= 2,57). Ecnu 550 r BeimecTBa pacTBOPHTH B OJHOM KHIOTpamMMme O€H305ia, TO MOHMKEHHE TEMIIEpaTyphl
kpuctauu3anun pactsopa (Kk(benzomna) = 5,70), cocraBur ___ °.

2. OcMoTHuecKoe AaBJeHHe pacTBopa, B 1 11 kotoporo coaepxutcs 25 t rimoko3bl (CgHy206) mpu 25 °C, paBHO

3. YcraHOBUTE COOTBETCTBHE

kl]a.

BemectBo CBOIICTBO B BOITHOM pacTBOpe
A) HNO; 1) craGeIit BIEKTPOITAT

b) CH;COOH 2) CHIIBHBIH IEKTPOIUAT

B) KOH 3) HEINMEKTPONHT

I') C,HsOH

) NaCl

4. KoHcTaHTa TUCCONMANNH a30TUCTON KHCIIOTHI IPH pa30aBiIeHHH pacTBopa
HNO, = H" + NO,
1) yBenmuuBaercs ~ 2) yMeHbIIAeTcst  3) HE U3MEHSETCS
5. M3oroHnuecknii KOI(QQUIMEHT HHUTpaTa KalWs, KaXyHascs CTENeHb IMCCONMAIMM KOTOPOrO B BOJHOM pacTBOpe



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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coctasiygeT 50%, paBeH __ .
6. Eciu creniens aucconuaryu 0,2 M mypassunoit kuciotsl (HCOOH) pasra 0,03, To KOHCTaHTa AMCCONMAIMM paBHA __ .
7. H,SO,4 B3aumoeiicTByeT He0OpaTUMO C
1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonnuecTBo HOHOB B KPaTKOM MOHHOM YpaBHEHUH PEAKIHH
Na,SO; + 2HCI = 2NaCl + H,0 + SO,
paBHO MOJIb.
9. Kucnyro cpesy UMEIOT BOJAHBIE PACTBOPHI COJIEH
1) NaySiO; 2) FeCly 3) ZnSO, 4) Na,SO,
10. Cynsdun Hatpus (Na,S) B BOTHOM pacTBOpe
1) ruaponu3yeTcs Mo KaTHOHY
2) TUAPONU3YETCS TI0 AaHUOHY
3) ruzpponusyercs 1Mo KaTHOHY U aHUOHY
4) He ruApONU3yeTCA
11. YcraHOBUTE MOCIIEA0BATENEHOCTD MO YBEINYEHHIO BOCCTAHOBUTEILHON aKTUBHOCTH METAJLIOB

1) Cu 2) K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. DJIC MeHO-KaIMHEBOro raabBaHueckoro snementa (¢°Cd**/Cd=-0,41 B, ¢°Cu**/Cu = +0,34 B) npu cTaHIapTHBIX

YCIIOBUSIX paBHA B.

13. Ha aHOzE py KOPPO3HMHU OLIMHKOBAHHOTO XKeje3a MPOTeKaeT MPoLece

1) Fe - 2e = Fe**

2) Zn - 2e = Zn*"

3)2H " +2e=H,

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

14. Ecnu npoBoauts 3nektpomnu3 pactsopa CoSO, B Teuenue 10 1 npu cuse Toka 20 A (n = 80%), To Macca BelecTsa,
00pasyrolierocst Ha KaTofie COCTaBUT T.

15. Ha xatoze mpu 3J1eKTpoi3e BOAHOIO PacTBOPA XJIOPHIA LIMHKA C IIMHKOBBIM aHOJOM HPOTEKAIOT IPOLECCHI
1) Zn - 2e = Zn**

2) Zn* +2e=17n

3) 2H,0 —4e =0, + 4H*

4)2Cl —2e=Cl,
Hud. 3auér buner 1.
1. BeriectBo, He 00pasyrolieecs: 13 MPOCTHIX BELISCTB
DAG® (NOy) = 51,1 x/foic/mons 3))AG® (NHs) = -16,7 x/lorc/mons
2)AG® (NOy,) = -82,4 x/oic/mons 4) YAG® (CHj) = -50 x/{orc/mons

2. TepMOXI/IMI/ILICCKOC YpaBHCHUC PCAKIIUU UMECT BUJ
CHay + H2Ogy = 3Hai) + CO(
AHL kllic/mone 74,9 241,80 1105
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[Ipu nosnyuenun 224 n Bogoposa (H.y.) NOTJIOTUTCS k/x Teruotel. Omeem damv ¢ MOYHOCHBIO
00 OecsAmulXx.
3. DHrampmus  oOpa3oBaHus ~ THeHTAPTOpPHIA  MBIIIbSIKA,  BBIYMCICHHAs HAa  OCHOBAaHHUH

9KCIIEPUMEHTATIBHBIX IIaHHI)IX
ZAS(K) + 3F2(1—) = 2ASF3(I—), AH 1 =-1842 KI[)K
ASFS(F) = ASF3(1—) + Fz(l—), AH 2 =317 kI
paBHa kJIx. Omeem oamov ¢ mouHoCmMbIO 00 Yeno2o Hucia.
4 Kputepuem HanpaBlIE€HHOCTH IIpollecca B 3aKPBITOM TEPMOJAMHAMHUYECKON CHCTEME SIBIISIETCS
U3MEHEHHE

1) sHTanmenusg ~ 2)3”eprust [u60ca  3) sHTponus

5. BeIpakeHne KOHCTaHThl paBHOBECHS ISl 0OpaTUMON peakiuu
MgCO3(K) HMgO(K)‘f‘ COQ(F) + S(K) HUMEET BUL

__1 [MgCO, ]
"leo]  ? wolleol
2) K=[C0,] 2 K - (M3O ]-{CO, ]

[MgCO;]

6. Ecom B oOpatumoii peakuun A+2B<«<>D paBHoBecHble koHueHTpanuu A; B um D paBHbl,
COOTBETCTBEHHO, 0,6; 1,2 1 2,16 MOJIB/JI, TO KOHCTAaHTa PABHOBECHS paBHA

7. Ckopoctb mpoctoit peakuun CoHaqy + Hypy = CoHer) mpm mnoBelmieHun paBineHus B 4 pasa
YBEJIIMYUBACTCS B

8. Ecnu TemneparypHbiii Koaq)(bHuHeHT CKOPOCTH peakIui paBeH 4, TO MPH MOBBIIICHUH TEMIIEPATyPhl
Ha 20 rpajlycoB CKOpPOCTb ATON PEaKIMK YBETUIUTCS B

9. Ilpu temneparype 285 K HekoTopas peakuus 3akaHuuBaercs 3a 3 yaca, a npu 305 K 3a 20 muH.
TemnepatypHblii KO3GGUIIUEHT CKOPOCTU PEAKIIUH PAaBEH

10. ECJ‘II/I KOHCTaHTa CKOpOCTI/I peakuuu nepBoro nopsaka 203 = 302(r) npu 0°cC paBHa 1,41- 10°c?, a
npu 20°C paBHa 1,27 10°¢?, 1o TeMIepaTypHbIi KO3()(OUIIMEHT CKOPOCTH peaKkui paBeH

11. PactBOp BemecTBa- HeaneKTponI/ITa 3aKMIaeT npu Temreparype(yopars) Ha 15,36° Bblme, uyem
yucThlid 6en3oi (Ka(6enzomna)= 2,57). Ecnu 550 r BemiecTBa pacTBOPUTH B OJTHOM KHMJIOTpamMme OeH3011a,
TO MOHIWKEHHE TEMIIEpaTypbl Kpuctaumzanuu pactBopa (Kk(6enszona) = 5,70), coctaur __ °.

12. OcmoTHYeCcKO€ JaBJeHHEe pacTBopa, B 1 1 koToporo coaepxkutcs 25 1 riatoko3bl (CeHi1206) mpu 25




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

°C, paBHO klla.
13. NBotonnueckuit kKOdPPUIMEHT HUTpaTa Kajaus, KaXylascs CTENEHb IUCCOIMAlUM KOTOPOrO B
BOJTHOM pactBope coctaBisier 50%, paBeH
14. Ecim creniens quccormaruu 0,2 M mypasbsunoii kuciiotsl (HCOOH) pasna 0,03, To KOHCTaHTa
JUCCOLMAllMU paBHAa .
15. Kucnyro cpelly UMEIOT BOJHBIE PACTBOPHI COJIEH
1) Na,SiO3 2) FeCl 3) ZnSO, 4) Na;SO4
16. Cynsdun natpus (NazS) B BOAHOM pacTBOpe
1) ruaponuzyercs 1Mo KaTHOHY
2) TUAPOJIN3YETCS [0 AaHUOHY
3) ruznponu3yercs o KaTHOHY U aHUOHY
4) HE TUIPOTU3YETCS
17. DJIC MeHO-KaIMHEBOr0 TallbBAHHYECKOTo 1eMenTa (9°Cd**/Cd=-0,41 B, ¢°Cu®*/Cu = +0,34 B)
MIPH CTAHJIAPTHBIX YCIOBUAX paBHA B.
18. Ha aHOZE IpM KOPPO3UM OLIMHKOBAHHOTO JKeJie3a MPOTEKAET MPOLIECC
1) Fe - 2e = Fe*'
2) Zn - 2e = Zn**
3) 2H" + 2e = H,
4) 2H,0 + 2e = H, + 20H"
19. Ecnu poBoiuTh 3nekTpoin3 pactBopa CoSOq4 B Teuenue 10 1 mpu cuse Toka 20 A (1 = 80%), To

MaccCa BCIICCTBA, o6pa3y10meroc;1 Ha KaToJ€ COCTaBUT T.
20. Ha KaToJ€ ITPU JICKTPOJIMN3C BOJHOI'O paCTBOpa XJI0opruaa MMHKA C HTMHKOBBIM aHOJAOM ITPOTCKAKOT
ITPOLECChI

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

5. Mertoaunuyeckue yKa3aHus 10 polueaype OleHUBAHUS

O1eHOYHbIe MEPONIPUSATHUS

IIpoueaypa npoBeieHUs OLIEHOYHOT0 MEPONPUSITHS U HEOOX0AMMbIe MeTOIMYECKHE YKA3aHUs

1.

IIuceMmeHnHas MpoOBCpOYHasd
pa60Ta Ha INPpaKTHICCKOM
3aHATUH

HpaKTI/IquKOC 3aHATHE 3aKaHYMBAETCA MHUCbMEHHOM HpOBequHOﬁ pa60T0171, KOTOpAas BKIIIOYACT B cebs 5
SaﬂaHHﬁ, COCTAaBJICHHBIX IPCIIOAAaBATCIICM I10 TEMC ITPAKTHUYCCKOTO 3aHATUA. Ha pa60Ty OTBOIUTCA 30
MUHYT, 3aTCM CTYACHTHI CAA0OT CBOU pa6OTLI. Kancz[oe 3aJaHHuC OLICHUBACTCS B 1,2 6aJIJIa, TaKHUM 06pa30M,
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3a JJAaHHOE OIICHOYHOE MEPOTIPHUATHE CTYACHT MOXKET MOIXY4uTh A0 4 6amnoB. [ moaAroToBKU K
NPaKTUIECKOMY 3aHATHIO CTYJCHTY HE0OX0IMMO MpopadoTaTh JIEKIIMOHHBIA MaTepHal, MaTepual
y4eOHUKOB W/HITH Y4eOHBIX TTOCOOUH.

Kputepuu onieHuBaHus 0THOTO 3aJaHUSI:
e 3ajiaHue BHITIOJIHEHO TIOJIHOCTHIO BepHO — 1,2 Gasia.
e 3amanue BeIoJHEeHO yactuyHo 0 — 1,0 Oamna.

3amura U/13

N3 crynenta cogepxut 20 3anau u ynpaxuenuit u3z J{0I14, nepeueHb KOTOPbIX HAXOIUTCS B BapUAHTE
N3 kaxnoro cryneHTa. TeMbl 0XBaTbIBalOT BCE Pa3/ieibl IPOrPAMMBbI IUCIUIUIMHBI.

[IpenogaBaTens obecrednBaeT CBOEBPEMEHHOE NOIyYeHHE CTyieHTaMu BapuanToB 1J3, a Takxke
MIPEIOCTABIISIET ANEKTPOHHYIO CCHIJIKY Ha COOPHUK 3a]a4 U yIpakHEHUH.

W13 BBINOTHAIOTCS B OTJENBHOM TeTpaau, Mpu 0OPMIIEHUN KaXKJOT0 3a/IlaHUsl 00s13aTEIbHO YKa3bIBAETCS
€ro HOMep, MPUBOANUTCS TOJHOCTHIO TEKCT YCIOBUS KaXI0TO 3ajaHusl. Perenne kaxoro 3a1anus JOHKHO
OBITh OJAPOOHBIM, C BKIIOUEHHUEM ITPOMEKYTOUHBIX PAacUETOB, PACCYKJICHUH, OACHEHHH, C yKa3aHUEM
UCIOJIb30BAHHBIX 3aKOHOB, ITPABUI U (POPMYIT; Y IOTY4aEMbIX B KaXKIOM JIEHCTBUM YUCICHHBIX BETUUUH
yKa3bIBaeTCs eMHMIA N3MepeHus (pasmepHocTh). /I3 mpoBepsieT mpenoiaBaresnb, BeIynui
n1abopaTOpHbIE 3aHATUS. B TeueHue Henenu CTyAECHT AOJDKEH PELIUTh HEe MEHee 2-X 3a1au.

CymmMmapmsrit peirtusr 3a MJ13 cocrapmsier 10 6amios.

KpuTtepun oieHKH 0IHOTO 32 IaHUSI:

e 3aganue ohopMIIEHO B COOTBETCTBUU C TpeOOBaHUSAMU U claHO BoBpeMs — 0,5 Oarna.
e 3aganue o(OpMIIEHO B COOTBETCTBUU C TPEOOBAHUSIMU, HO CAaHO HE BoBpems — 0,2 Oarna.

Ecnm 3aganue BBITIOJIHEHO C 3aMCUYAHUAMU, TO CTYACHT HUCIIPABJIACT OIIMOKHU U CAacT 3a1aHUC BHOBB.
bannel 3a HCIIPABJICHUS HC CHHUIKAKOTCS.

3ammra oTYeTa 110
nabopaTopHOil paboTte

B nauane naGopaTopHoil paOoThI CTYJEHT NOJIy4aeT AOMYCK K paboTe, Ui Yero OH MPEJOCTaBIIsIeT
IPEerno/IaBaTelNt0 KOHCIEKT JIaAbopaTOpHOH paboThl, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUUYECKHE OCHOBBI,
copMyIHupoBaHa 11efb paboThl, IPUCYTCTBYET IKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH U TaOJIUIIbI
9KCIIEPUMEHTAIbHBIX JaHHBIX (IpU HeoOxonumocTH). [To okoHYaHuu 1a00paTOpHOl pabOTHI CTYAEHT
C/IaeT OTYET, B KOTOPOM NPHUBEAEHBI YPaBHEHUS PEAKIUil, ONMCaHbl HAOIIOICHUS, IPUBEICHBI pacueThl,
C/IeJIaH IPOMEKYTOUHBIN BBIBOJI IO KaXKIOMY OIIBITY, CAeTaH OOLIHiA BEIBOJ 110 1abopaTopHO padoTe.
CyMmMapHbIil peiiTuHT 3a 1a0opaTopHyIo paboTy cocTaBiseT 2 6aa.
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Kputepuu oneHKH KOHCIIEKTA-0TUYeTa K JIa0opaTopHoii padoTe:

e Tloaroroska k JiaboparopHoii padote — 0.5 Gaina.
e  Ortuer no tabopaTopHoit padore — 1 Gaiw.
e 3amuTa JaboparopHoii padorel — 0.5 Gana.

TecTupoBaHue — HE3aBUCUMBII
koHTposs [IOKO

Pybexnoe tecrupoBanue (PT) mpoBomuTcss B KOMIblOTepHOW ¢opme B on-line pexume BO Bpems
KOH(EpEeHII-HEJIENU B CEPEIMHE U KOHILIE TEKYILEr0 CEMECTPa COIIACHO PACIUCAHUIO.

[IponomxutenbHOCTh TecTUpoBaHUS — 90 MuHYT 6e3 nepepbiBa. OTCYET BpeMEHU HAUMHAETCSl C MOMEHTa
BXoJia cTyfeHTa B TecT. MHCTpyKTaxX, MPEeALIECTBYIOIUN TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BPEMs.
CryneHT MOKeT 3aKOHYHUTD BHITIOJHEHHE TecTa 10 UCTeUeHHs OTBEAEHHOTO BPEMEHH.

PT nHaumeneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIEHKY 3HAHHMM, YMEHHH W BIAJCHUH, MOJyUYEHHBIX
CTYJEHTaMH 3a OIpe/IeJICHHbIN POMEKYTOK 00yUeHHUS.

Kaxxnpiii BapuanT Ousera MoOJENUpyeTcss KOMIBIOTEPOM MO 33JaHHBIM pa3fieflaM XUMHUHU U COJEPKUT 15
3agaHuid. CTyJ€HTbI BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U NOACHEHMsI TPOBOAAT Ha Oymare. [o
OKOHYAHUU TECTUPOBAHHUA IPENOJABATEII0 BBIIACTCS MAaTpHUIA OTBETOB W CyMMAapHBIM PEUTHHI 3a TECT.
OO6cyxIeHue pe3yabTaToB TECTUPOBAHUS IPOBOIUTCS HA KOHCYJIBTAIUH.

KpuTtepun olieHKH 0IHOTO 32 IaHUSI:

® 33 KaXJI0€ IPABUJIHLHO BBHIITOJIHEHHOE 3aJaHKUE BBICTABIIICTCS 1 TECTOBBIN O,

® 32 HENMPaBWJILHO BBITIOJHEHHOE WJIM HEBBIITOJIHEHHOE 3a/1aHKe BhICTaBIIsIeTCs (0 OailioB;

e I 33JlaHUA C BBIOOPOM HECKOJBKHX IPaBUJIBHBIX OTBETOB, 3aJaHUH HA COOTBETCTBHUE M
YCTaHOBJIEHUE MOCIEA0BATEIBbHOCTH IPEAYCMOTPEHO YACTUYHOE OLIEHUBAHUE.

MaxkcuManbHbI CyMMapHbBIN TECTOBBIN Oait 3a kaxaoe PT cocrapnser 15 Gannos.

3a 2 wenenu A0 PT cTyneHTHl MOTYT 03HAaKOMHUTCS C IEMOHCTPAIlMOHHBIM BapHAHTOM OuUiIeTa, KOTOPHIA
pacnosiaraercs Ha cairte http://exam.tpu.ru B paszuene «MeponpusTHs», U MOXKET ObITh BBIITOJTHEH KaXKIbIM
CTYIEHTOM HEOTPAaHUUYEHHOE YHCIIO Pas.

s cmyoenmos, ne npoweowiux PT 6 nepuoo npogedenus mecmupo8anus no yeaxcumenbHol npuyune,
npeodycMoOmpeHa 803MOICHOCMb MEeCMUPOBAHUs 8 Pe3ePEHblUL OeHb, KOMOPblU HA3HAYAemcs cpaszy nocie
KOHGhepeHy-Hedeu.

Ilpu pesynomame pybesicnoco mecmuposanus 6 6a108 U MeHee, 00YUAIUWUMC NPEOOCMAaBIAemcs 8
nepuood mexywel NpomMedCymoyHou ammecmayul 803MONCHOCMb nosmopHo npoumu PT 6 pesepémviil
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deHv, coznacoeantulll ¢ bropo pacnucanuu TI1Y.

Hud. 3auér

Hud. 3auér nposoaut LIOKO B komnbroTepHOMN (hopMe BO BPEMS CECCHH COTJIACHO PaCIUCaHUIO.

[lepen TectupoBaHMEM CTYOEHT MPOXOAUT MHCTpYKTax. [IpomomkurenbHocTh TectupoBanus — 180 MuHYT Oe3
nepepbiBa. OTCU€T BpeMeHH HAuWHAeTcs C MOMEHTa Bxojaa cryaeHTa B «Tect». CTyAEHT MOXKET 3aKOHYHTH
BBIIIOJIHEHUE TECTA JI0 UCTEYEHUS OTBEIEHHOI O BPEMEHH.

OKk3aMeH B TECTOBOH (hopMe HalpaBieH HAa HE3aBHCUMYIO OOBEKTHBHYIO OIEHKY 3HAHUH, YMEHHH W BIAJCHHA,
MOTYYEHHBIX CTY/IEHTaMU 32 OMpellelICHHBIN MTPOMEXYTOK 00yUIeHHSI.

Kaxaplii BapraHT Ouiiera MOJEIMPYETCsl KOMITBIOTEPOM MO 3aJlaHHBIM pasjiesiaM XUMHUH U cofepkuT 20 3amaHuil.
CTyneHTsl BHOCAT OTBETHI B KOMITBIOTEp, HO BCE PEIIEHUS M MOSCHEHMs 3amvchIBalOT Ha Oymare. Ilo okoHuaHuUM
TECTUPOBAHUS IPENOJABATENI0 BBIJAETCS MaTpULlda OTBETOB U CYMMAPHBIA PEUTHHI 3a TecT. baibl 3a 3x3amen
O0yO0ym 3acuumansvl no pe3ynbTaTaM yCTHOrO coOeceqoBaHMs. YCTHOE coOecefoBaHHE BKIIOYAECT TEOPETHUECKUE
BOMPOCHI, TTOSICHEHHUS K PEIIeHHBIM 3a/1adaM, 3alliCaHHBIM BO BpPeMs TECTHPOBaHMA (Ha JucTax) Mo tecTy. CTyneHT
TFOTOBUTCS B TEUEHUH HECKOJIBKMX MUHYT M JIaJIE€ OTBEYAET HA BOIPOCHI, COMPOBOXKIAS CBOM OTBET MOSICHEHUSIMHU.
Bpewms orBera 10 MunyT.

KpuTepuu oeHKH OHOTO 3aaHUS:
® 33 K&XJI0€ PAaBUIIBHO BHIMOTHEHHOE 3/IaHUE BBICTABIISIETCS | TECTOBBIN Oai;
® 33 HEMPaBWJIHLHO BBITOJHEHHOE WIIM HEBBITIONHEHHOE 3a]jaHKe BhIcTaBisiercs () 0ayios;
e JUIA 33J]aHUl ¢ BEIOOPOM HECKOJIBKHMX MPABHIILHBIX OTBETOB, 33/IaHUI Ha COOTBETCTBHE M YCTAHOBJICHHE
MIOCJIEIOBATEIBHOCTH TIPEyCMOTPEHO YaCTUIHOE OI[CHUBAHUE.
MaxkcuManbHBI CyMMAapHBIi 6aJi1 3a 3k3aMeH coctapisieT 20 6aioB.
3a 2 Hexenw 0 SK3aMEHA CTYJIEHThI MOT'YT O3HAKOMHTHLCS C JIEMOHCTPAIIMOHHBIM BapUAHTOM OWIIETa, KOTOPBIN
pacrmoylaraercss Ha caite http:/exam.tpu.ru B pazmene «MeponpuATHS», WU MOXET OBITh BBIMIOTHEH KayKIbIM
CTYJICHTOM HEOTrpaHUYECHHOE YHCIIO pas.
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MUWHHUCTEPCTBO HAYKHW M BBICHIEIO OBPA3OBAHU A POCCUVCKOM ®EJTEPAIIAA

DenepaibHOE IOCYJapCTBEHHOE OI0/UKETHOE 00pa30BaTe/IbHOE yUPEKICHUE
BBICLLErO [1PO(ECCHOHAIBHOrO 00pa30BaHusI
«HAIIMOHAJIbHBINA HCCJIEJOBATEJIbCKUI TOMCKHWI NOJUTEXHUYECKAW YHUBEPCUTET»

KAJIEHJIAPHBIN PEATUHI-TIIAH JUCLUILIAHBI
2019 / 2020 y4eOHBbI rojg
Becennnii cemectp

OLIEHKUA Jlucrurinaa Jlexmym 16 gac.
«Xumusn 2»
—— IIpakr. 3aHATHS 8 Jac.
«OTIUIHO» A 90 - 100 6ammoB
JIa6. 3ansaTus 24 yac.
80 — 89 6amnos T10 HaNPaBIICHUIO KOO U HA38AHUE HANDABIEHUs Bcero ayn. paGora 48 yac.
«Xoporio»
70 —79 6amoB CPC 60 yac.
108 qac.
D 65 — 69 6amioB
«Y TOBJ1.» HUTOI'O
E 55 — 64 6amioB 3 3.e.
3aureHo P 55 - 100 6amoB
HeynosnerBopurenb F 0 - 54 Gaton
HO / HE3aYTEHO
Pe3ynbTaThl 00y4eHHUs 10 TUCHMILTHHE |
P 1 [IpumeHATh 3HAHUSI OCHOBHBIX IOHATHH, TEOPUM M 3aKOHOB XMMHYECKOW TEPMOAMHAMUKHM U KUHETHKH, YUEHHSI O pacTBOpax M JIEKTPOXUMHUYECKUX CHCTEMax s
ONMCaHUA XUMHYECKUX IPOLIECCOB.
PII2 BoimonHaTe pacu€Thl TepMOAMHAMHUYECKMX (YHKUMA W KUHETUYECKUX MapaMeTpoB XUMHMUYECKUX pEaKUUl, CBONCTB pPAacTBOPOB U
XaPaKTCPUCTUK DJICKTPOXUMHNYCCKHUX CHUCTCM.
PI3 Hcnonp30BaTh METOABI IUIAHUPOBAHUS M IPOBENEHUS XHMHMUYECKOTO SKCIIEPUMEHTA U1 YCTAHOBJIEHHS 3aKOHOMEPHOCTEH NPOTEKaHUs XUMHUYECKHX IPOLIECCOB,
ONPENEICHNs NX KAYECTBEHHBIX U KOJIUYECTBEHHBIX XapaKTEPUCTUK

OueHoYHbIe MepPONPUSITUS:
Jlast nucuuniIuH ¢ popmoii KoHTpoJIs — 3aueT (MG depeHIHPOBAHHBIH

3a4er)
OuenoyHble MEPONIPUATHS | Kou-Bo I Bajuibl
Tekymmii KOHTPOJIb:
TK1 3ammTa oTdeTa 1o JabopaTopHO# pabore 12 24
TK2 3ammra 1/13 20 10
TK3 [TpakTHdeckue 3aHATHS 4 16




HK Hesasucumslii koutpons LIOKO 2 30 i
OIOJTHUTEIbHbIE 0AIBI
A1 OK3aMeH 1 20
YyeOHas 1eTeJbHOCTD / Koa-Bo Banibl
HTOFO 100 OLICHOYHBbIC MEPONIPUATHSA
HUTOro 10
o w Kou1-Bo yacoB Ouenounoe NHdopmannonHoe obecneuenne
= EE ponpusiTue
=] E g g Ayn. Cam.
5 |BEEE Yuebuasi aeATeILHOCTL Koa-Bo 6anioB VueGHas
= 2 % g AuTepaTypa HnTepHeT-pecypcenl
1 2 3 5 6 7 8 9
1 Jlexumu 1. Ocrosbl xumuueckoil mepmoouHamuKu. - - - OCH 1,2 DP1,5
PIII JlaGopaTopHast pabota 1. Onpedenenue mennosozo s¢ghgpexma npoyecca pacmeopenus. - TK1 1 J0IT11,5 9P 2,5
LR PR mrs— MEpONPHUITHIA B pAMKax CaMOCTOSTEIFHOH paboTHI CTy/IeHTa:
P13
Pabora ¢ TeKIMOHHBIM MaTepUaIoM, H3y4eHHE TeM, BRBIHOCUMBIX Ha CAMOCTOSITEIIBHYIO - 1 - - OCH 1, 2 QP 1,2,5
pOpadoTKy.
[NoaroroBka k 1abopaTopHOi padore. - 1 TK1 1 J0IT1,5 9P 2,5
2 [IpaxTrdeckoe 3aHsTHE 1. DHEpreTUKa XUMUYECKUX PEaKIUi. 2 - TK3 4 OCH 3 QP2
JOIT 3 OP3
JOII 5 9P 5
P11 |BeimonHeHHe MEpOIPHATHIL B paMKaX CaMOCTOSTEILHON Pa0OThI CTy/IeHTA:
P12 |[oaroroBka K MpakTUYECKOMY 3aHATHIO. - 1 - - OCH 3 9P 5
P13 J0I1 2, 3
Beinonuenne gomaniaux 3aganuia (M13). - 1 - - OCH 3 9P 1,2,5
A0l 2 4,5
Pabora B 21eKTpOHHOM Kypce - 1 - - OCH1,3 9P 1,5
JOII 2
3 Jlexuwst 2. Xumuueckoe pasnosecue. 2 - - - OCH 1 DOP 1
OCH 2 3P 2
9P 5
Eﬁ; JlaGopaTopHas pabota 2. Xumuueckoe pasrosecue. 2 - TK1 1 JOIT 1 DP2
P JOII 5
A BrinonHnenne MeponpusITHii B paMKax caMOCTOSATENIbHOM paboThI CTyIeHTa:
Pabora ¢ TeKIIMOHHBIM MaTEePUaIOM, H3y4IEeHHE TeM, BRIHOCHMBIX HA CAMOCTOSITEIILHYIO - 1 - - OCH 1,2 9P 2,5
MPOPaboTKY.
IMoaroroBka K 1abopaTOpHO# padore. - 1 TK1 1 JOIT1,5 9P 2,5
4 PI1  |[Ipakrtudeckoe 3aHsTHe 2. XUMHUYECKOE PAaBHOBECHE. 2 - TK3 4 OCH 3 OP 2
P2 JIOIT 3 5P 3
P13 JOII 5 9P 5




Koa-Bo uacos

Ouenouynoe

Hndopmanuonnoe odecneyenune

="
S é E E Ayn. Cam. ponpHsATHE
5 ; q:) E Vuebuas IesTeTbHOCTD Kou-Bo 61108 Vuebuas Hnrepner-pecypest
= & § '-E'( JUTEpaTypa
BbINOJIHEHHE MEPONPHSATHIL B paMKaX CaMOCTOSITENILHON PabOoThI CTy/ICHTA:
[ToaroroBka Kk MPaKTUUECKOMY 3aHSATHIO. - 1 - - OCH 3 9P 5
JOIT 2, 3
Bremonaenne nomantanx 3aganuid (M13). - 1 - - OCH 3 DP1,2,5
JOIT 2, 4,5
PaGora B aneKTpOHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JOIT 2
Jlexumst 3. OcHo6bI XUMUYECKOU KUHEMUKU. 2 - - - OCH 1,2 DOP 1,5
P JlaGopaTopHas pabota 3. OnpenenieHrue KHHETHIECKUX OPSIIKOB PEaKInm. 2 - TK1 1 J0IT11,5 OP 2,5
P12
PJ[3 |BBIIONHEHNE MEPONPHUSTHIA B paMKaX CAMOCTOATEINILHOM paboTEI CTyIeHTa:
Pabora ¢ TeKIMOHHBIM MaTepUaIoM, H3y4eHHE TeM, BHIHOCUMBIX Ha CAMOCTOSITEIILHYIO - 1 - - OCH 1, 2 5P 2,5
popaboTKy.
[oaroroBka k JlabopaTopHO# padore. - 1 TK1 1 J0I11,5 9P 2,5
[Ipaxtrudeckoe 3ansTHe 3. CKOPOCTh XUMUYECKUX PEAKLIUH. 2 - TK3 4 OCH 3 2P 2
JOIT 3 OP3
JOII 5 9P 5
on BeinonHeHne MEponpHATHiL B paMKaX caMOCTOSTENILHON padoThl CTyIeHTa:
P [oAroToBka K MPaKTUUECKOMY 3aHATHIO. - 1 - - OCH 3 9P 5
J12
PII3 _ J0II 2, 3
Beinonuenne gomantaux 3aganuii (M13). - 1 - - OCH 3 9P 1,2,5
JA0I1 2 4,5
Pabora B a1eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOII 2
Jlexims 4. Dnexmpoxumuueckue cucmemvl. I anveanuueckue 31eMeHmbi. 2 - - - OCH1, 2 DOP 1,5
JlaGopaTopHas pabota 4. OnpeenieHue SHePru aKTUBALIH. 2 - TK1 1 J0I11,5 2P 2,5
PA1
P12 |BeimonHeHne MeponpHsiTHii B paMKaX CaMOCTOSITEIILHOM paOOThI CTYIEHTA:
P3  |Pabora c IeKIMOHHBIM MaTEPUAIOM, H3YIEHHUE TEM, BRIHOCUMBIX Ha CAMOCTOSTEIBHYIO - 1 - - OCH 1, 2 5P 2,5
MPOPadoTKY.
IoaroroBka K 1abopaTOpHO# padore. - 1 TK1 1 JOIT1,5 9P 2,5
[Ipaxtudeckoe 3ausaTHE 4. CIOCOOBI BBIPaYKEHUS KOHLIEHTPAIUI paCTBOPOB. 2 - TK3 4 OCH 3 2P 2
JOIT 3 3P 3
PI1 JOII 5 9P 5
P12 |BeimonHeHue MeponpHATHI B paMKaX CaMOCTOSATEIILHON paboThI CTyJeHTa:
PI3 |[oaroroBka Kk MpakTHYECKOMY 3aHATHIO. - 2 - - OCH 3 9P 5
JO0I1 2,3
Bemonsenne gomarmnux 3aganui (M13). = 2 - - OCH 3 OP1,2,5
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JOIT1 2, 4,5
Pabota B 351eKTpOHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JOII 2
9 Kondepenu-nenens 1
[Moxroroka k TecrupoBanuro [IOKO 3 OCH 1-3 OP 4
JOIT 1-5
Tectuposanue [JOKO - 2 HK 15 JIOIT 2
3ammra 1/13 - 1 TK2 5 JIOIT 5 OP 2
Bcero no KoHTpoJILHOM ToUKe (aTTecTanum) 1 24 30 44
10 Jlexuwst 5. Dnexmponusz pacmgopos 2 - - - OCH1, 2 9P 1,5
JlaGopaTopHast paboTa 5. B3anmoneicTBre METaJUIOB € KUCJIOTaMH, IEJI0YaMH U BOJIOH. 2 - TK1 1 J0IT11,5 OP 2,5
PJI1 |BbInonHEeHHe MEPONPHATHIA B pAMKaX CAMOCTOSITENIHHON PaOOTHI CTyeHTA!
P12
P13 |PaboTa c 1eKIOHHBIM MaTEPUAIOM, U3Y4EHHE TEM, BHIHOCHMBIX HA CAMOCTOSITEIIbHYIO = 1 = = OCH 1, 2 9P 2,5
MPOpadoTKy.
[NoaroroBka k 1abopaTopHOi padore. - 1 TK1 1 J0IT11,5 9P 2,5
11 JlaGopaTopHas pabota 6. ["anpBaHHYECKHE JJIEMEHTHI. 2 - TK1 1 J0I11,5 2P 2,5
BeinonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIILHOW pabOoThI CTyIeHTa:
PA1 %
P12 INoaroroBka k labopaTopHOi padore. - 1 TK1 1 JOIT 1 OP1,5
P13
A Beinonuenne gomaniaux 3aganuia (M13). - 1 - - OCH 3 JIOII 2, 4, 9P 1,3,5
5
Pabora B 31eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOII 2
12 Jlexuust 6. Kopposusi memannog, cnocobul 3auumol MEMaiiog om Koppo3uu 2 - - - OCH 1,2 9P 1,5
JlaGopaTopHast paboTa 7. DIeKTpoiIu3 pacTBOPOB COJIEH. 2 - TK1 1 J0I11,5 2P 2,5
PI1
P12  |BeimonHeHne MepONpHATHIL B paMKaX CaMOCTOSITEIILHOM PaOOThI CTYIECHTA:
P13 Pabota ¢ neKIMoHHBIM MaTepUaIoM, U3y4eHUE TeM, BBIHOCUMBIX Ha CAMOCTOSATEIEHYIO - 1 - - OCH 1,2 OP 2,5
MPOPaboTKY.
IoaroroBka K 1abopaTOpHO# padore. - 1 TK1 1 JOIT1,5 9P 2,5
13 JlaGopaTopHast pabora 8. Koppo3us MeTaiios. 2 - TK1 1 J0I11,5 OP 2,5
PI1
P12 |BemmonHeHne MepONpHATHI B paMKaX CaMOCTOSTEIILHON paboThI CTyJeHTa:
PI3  |IoaroroBka k 1abopaTopHO# padore. = 1 TK1 1 JOIT1 OP15
Bremonnenne gomamaux 3aganuid (MA3). - 1 - - OCH 3 JIOII 2, 4, 5P 1, 3,5
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Pabota B 351eKTpOHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JOII 2
14 Jlextyst 7. Jucnepcruvie cucmemvl, kniaccuguxayus. Pacmeopwl Heanekmpoaumos. 2 - - - OCH 1,2 OP1,5
JlaGopaTopHas pabota 9. loHOOOMEHHBIE PEaKIIHH. 2 - TK1 1 JOIT 1,5 2P 2,5
P BBINOTHEHHE MEPOIIPHATHI B pAMKaX CaMOCTOSITENILHOM pabOThI CTy/ICHTA:
PJI2
PII3 Pabora ¢ TeKIMOHHBIM MaTepraIoM, H3y4eHHEe TeM, BHIHOCHMBIX Ha CAaMOCTOSITEIIEHYIO - 1 - - OCH 1, 2 OP 2,5
MIPOpadoTKy.
PaGota B 3JIEKTPOHHOM Kypce.
IMonroroBka K J1a00paTOpHOI padoTe. = 1 TK1 1 JOIl1, 5 9P 2,5
15 JlaGoparophas padora 10. ['unponus coneid. 2 - TK1 1 JOIl 1, 5 9P 2,5
Pl BbINOIHEHHEe MEPONPHATHIL B paAMKaX CaMOCTOSITENILHON paboThI CTy/ICHTA:
P2 IMonroroBka K 1a00paTOpHOI padoTe. = 1 TK1 1 JOIT 1 9P 1,5
PI3 Beimonuenne gomaniaux 3aaanuid (M13). - 1 - - OCH 3 IéOH 2,4, 9P 1,35
Pabora B 21eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOII 2
16 Jlexuwst 8. Pacmeopul snexmponumos. 2 - - - OCH 1, 2 DP1,5
JlaGopaTopHast pabora 11. [IponsBeneHue pacTBOPUMOCTH. 2 - TK1 1 J0I11,5 2P 2,5
gﬂl BeinonHeHne MEepOIPHATHIA B pAMKaX CaMOCTOSITEIILHOW pabOThI CTyICHTA:
J12
P13 Pabora ¢ TeKIMOHHBIM MaTepUaIoM, H3y4€HHE TeM, BBIHOCUMBIX Ha CAMOCTOSITEIILHYIO - 1 - - OCH 1, 2 9P 2,5
MpOpadoTKy.
Pabota B 3JIEKTPOHHOM Kypce.
IoaroroBka K JlabopaTopHO# padore. - 1 TK1 1 JOIl1,5 9P 2,5
17 JlaGopaTopHast pabora 12. Xumus snemenmos. Xpom, mapeaney. 2 - TK1 1 J0I11,5 2P 2,5
on BrinonHnenne MeponpusiTUii B paMKax caMOCTOATENIbHOM paboThl CTyIeHTa:
PIR2 IMoaroroBka K JlabopaTopHO# padore. - 2 TK1 1 JOIT 1 9P 15
P13 Brimonuenne gomaniaux 3agaauia (M13). - 2 - - OCH 3 %OH 2,4, 9P 1,3,5
Pabora B 31eKTpOHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JIOTI 2
18 Kondepenu-nemensi2
PI1 |Ioxaroroska k TectupoBanuo [TOKO 3 JIOIT 2 OP 4
P2 |TecrupoBanue [IOKO - 2 HK 15
PA3  |3ammra W3 - 1 TK2 5 JOII 5 QP 2
Bcero no KOHTPOJILHON TOUYKe (aATTecTanuu) 2 24 30 36/100
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HNndopmanuonHoe obecneyeHue:

No (ko) OcHoBHas yueoHasi ureparypa (OCH)

OCH 1 Oomas xumus. Teopus u 3agaun: yueOHoe nocodue / H. B. Koposun, H. B. Kynemos, O. H. ['onuapyk [u np.] ; mon peaakuueii H. B. Koposuna, H. B.
KynemoBa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 492 c. — Tekcr : anekTpoHHSIH // JIaHb : 21eKTPOHHO-OMOINOTEUHAs cucTemMa. —
URL.: https://e.lanbook.com/book/104946
(mara obpamenus: 11.03.2019). — Pexxum moctyma: u3 koprnopatusroii cetu TITY.

OCH 2 Inuaka, H. JI. OOmas xumust : yueOHuk Juis OakamaBpoB  / H. JI. I'muaka. — 19-¢ wm3n. —MockBa: IOpaiit, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata obpamenus: 11.03.2019). — Pexum moctyma: u3 xopropatuBHo#t cetu TIIY.- Tekcr:
3JIEKTPOHHBIN.

OCH 3 I'munka, H. JI. 3agaun u ynpakHeHus 1o o0lei XuMuu : yaeOHo-TpakTHdeckoe mocodue st 0akanaspos / H. JI. I'nunka; mon pen. B. A. Tlonkosa u A.
B. Ba6koBa. — 14-¢ m3x. —Mocksa: IOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (mata obpamenus: 11.03.2019). —
Pexum nocryna: u3z kopnoparuBHoi cetu TIIY .- Tekcr: aneKTpOHHBII.

Ne (xoxm) JlonosuTtenbHas yueoHas aureparypa (J1OII)

JAOIT 1 Crach, H. @. JlaGoparopHblii pakTHKyM IO OOIIel ¥ HeopraHuveckod xumuu: yueOHoe nocodue / H. @. Crack, A. A. [Tnakuakun, E. M. Kuszesa;
HaumonanwHelii uccnenoBarenbekuiit Tomckuii nomurexuudeckuii yausepeuret (TITY). — 3-e u3z., nepepad. u mon. —Tomck: U3p-so TITY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenus: 11.03.2019). — Pexum noctyma: m3 kopropatuBHON cetn TITY.- Tekcr:
3JIEKTPOHHBIM.

JOII 2 Crach, H. @. Pemienue 3anau mo o6mieit xumun : yuedHoe nmocodue / H. ®@. Crach, A. B. Kopmynos. — 3-e u3na., crep. — Cankr-IlerepOypr : Jlaub,
2016. — 168 c. Texcr : anekrponnsiii / Jlaup : sanekrponHO-OubnnoTeunas cucrema. — URL: https://e.lanbook.com/book/75521 (nata obOparieHwust:
11.03.2019). — Pesxum moctyma: u3 KopriopatuBHoi cetn TITY.

JOIT 3 Cwmormoga, JI. M. PykoBoACTBO K MPaKTUIECKAM 3aHATHAM IO 00meii xumuu : yaebHoe mocodue / JI. M. CmonoBa; HanmoHamsHBIN HCCIIEN0BAaTEIBCKUI
Tomckmii monmurexanueckuii  yauepcurer (TITY). —-Tomck: Hsm-o TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mata
obpamenust: 11.03.2019). — Pexxum noctyma: u3 kopropatuBHOii cetd TITY.- TekcT: 3JIeKTPOHHBIH.

JHOIT 4 COopHMK 3a7a4 M ynpakHeHHH mo oOmeil xumum : ydeOHoe mocobme [Dnexkrponueii pecypc] / E. b. Tomymxoa, E. M. Kussesa, 0. IO.



https://e.lanbook.com/book/104946
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
https://e.lanbook.com/book/75521
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf

Mupomnnyenko [u ap.]. — 1-e m3n. —Tomcek: 2016. — URL: https://portal.tpu.ru/SHARED/g/GEB/studyl/Tab5/zadachnik.pdf (mara obpamienus:
11.03.2019). — Pexxum goctyna: u3 kopropatiuBHoi cetd TITY.-TekcT: 3JeKTpOHHBIN

JIOIT 5 Cracp, H. ®@. CnpaBounuk mo oOrmiell ¥ HeopraHudeckoi xumum|: yaeOHoe mocooue /| H. @. Crach, HarmoHanmsHBIN wccienoBaTelbeKuit TOMCKMIA
nonutexunaeckuit yausepcuret (TITY), UucturyTt dusukn Boicokux texHonoruit (MPBT), Kadpenpa obmieit u neoprannueckoit xumuu (OHX). —Tomck:
Uzn-so TITY, 2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (mara obpamenus: 11.03.2019). — Pexum moctyma: U3 KOpIOPaTHBHOMN
cetu TIIY .- TekcT: 371eKTPOHHBII.
Ne (kom) | Ha3BaHme 3JieKTpoHHOTO pecypcea (IP) Anpec pecypca
9P 1 DIEKTPOHHBIN Kype «XUMUS 2» https://stud.Ims.tpu.ru/course/view.php?id=2604.
OP 2 Hayunas snexTpoHHas 6ubnmuotexa — DnexrpouHsie | http:/elibrary.ru/defaultx.asp
Bepcun 350 okypHanoB wusparensctBa "'BO wu
aHHOTaIMM  crated.  Oap3eBHpP" MO  BCEM
HarpasJIeHUsIM (QyHAMEHTaJIbHOU HAYKU
3P 3 NIST WebBook - Copasounnk Hanmonanssoro | http://webbook.nist.gov/
MHCTUTYTA CTaHAapToB U TexHosoruit CIIIA) cBeneHus mo
HEOPraHUYECKUM  COEOUHEHHUSIM, TEPMOJUHAMHUYECKUE
nansble, UK-cnektpsr, OKC, OI1P u ap.
OP 4 XUMHIECKHH TPeHaKep http://exam.tpu.ru/dashoard/object/bank/form?d=21
9P5 YueGHbIe 10Co0us 110 KYpCy «XHMHUs» http://portal.tpu.ru/departments/kafedra/onh/educatio

n, http://www.lib.tpu.ru/catalog _arm.html
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