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1. Poab aucuuniamHbl «XuMus 2» B (pOopMHUPOBAHUN KOMIIETe HIMIA BbINMYCKHHUKA:

DjeMeHT 00pa30BaTEIbHOMH

Koa kovmerenm

Cocrapisiionue pe3yjbTaToB 0CBO eHHUs (1eCKPHUIITOPbI KOMIIETEHIHH)

nporpaMmMabl (AU CITUITITHHA, Ceme HanmenoBanue KOMITCTCH I
b rl:I]JaKTl/lf(a, THA) ' P Kon HaumenoBanue
BuiiaeeT onbITOM TpYM EHEHHUS 3aKOHOB €CTECTBCHHBIX
VK(Y)-1.B1 HayK ¥ MaTEMaTHICCKUX METOJ0B U MOJIeTIel IS
peIIeHHs 3a]1a4 TeOPETUUECKOTO M TIPHUKJIIATHOTO
Xapakrepa
BaaneeT penpofyKTMBHBIMM METOJAMU TIO3HABATEIILHOU
YK(Y)-1.B2 JIESATEIbHOCTU U MBICITUTENIHHBIM M OTICp AISIM U JIISL
Criocoben ocymecTBIATS pellIeHNs 33124 €CTECTBEHHO HAYY HbIX IUCIIUILINH
TOHCI, KpHTHHCCIKIHT YMeeT pemraTe 3a1a91 TEOPETUIECKOTO U NPHUKIIATHOTO
aHaJIM3 U CUHTE3 YK(Y)-1.V1
YK(V)-1 uH( OpMaIUH, IPHM €HATh Xapaxiepa
CHCTEMHBIA TIOTX0 T [T YMeet 0000111aTh YCBOSHHBIE 3HAHUSI €CTECTBEHHBIX HAy K
DEILIEHHS TIOCTABIEHHBIX VK(Y)-1.Y2 KaTeropusIMU CUCTEM HOTO aHAJIM3a U MOJX0a 1
3aza9 MBICITUTECIIBHBIMUA OIEpaIMsM K aHAIII3a, CHHTE3a,
Xumus 2 CpaBHCHUS U OIICHKH
2 VK(Y)-1.31 3HaeT 3aKOHBI CCTECTBEHHBIX HAYK U MaTEMaTHICCKIE
METO Il TEOPETHYECKOTO XapakKTepa
3HaeT pernpoayKTHBHBIC METO bl [03HABATEIHHO I
YK(Y)-1.32 JIeSITeNIbHOCTH, TMPU3HAKK CHCTEMHOTO TIOJIX0/1a U
CHCTEMHOTO aHaJn3a
BuiajieeT OIBITOM IUIAHAPOBAHUE U TIPOBEICHHE
XAMUYCCKHUX UCCIICI0BAaHUI B 00JACTH TEPM O IMHAMHUKH,
OIIK(Y)-1.BS KUHETHKH, 3JIEKTPOXUM MU, XAMUH PACTBOPOB, AHAJIU3 U
Criocoben npencTasiTh 006001IeHNE SKCTIEPUMEHTAJIBHBIX JAHHBIX, BBISBICHHUE
aJICKBATHYIO COBPCMCHHOMY 3aKOHOMEPHOCTEH MPOTEKAHNS XMMHUYECKHUX MPOTIECCOB
OTIK(Y)-1 YPOBIIO SHATHH HAYHHYIO YMeeT onpe et TePMOIMHAMIYESCKIE U KUHETHIeCKUE
KapTHHY MHpa Ha OCHOBE
SHAHMS OCHOBHBIX OMK(Y)-1.Y'5 mapamMeTphl XMMUYECKAX TP OTIECCOB, MTPOBOIUTH PACy EThI
TOJI0/KEHHH, 3aKOHOB H KOJIMYECTBEHHBIX XapaKTCPHCTHK PACTBOPOB
METOJIOB €CTECTBEHHBIX HayK HGSHEK’[]C)OJTI/HDB nu BHGK’I]C)OJTI/HDB, BBIABITH .
¥l MaTEMaTHKH 3aKOHOMEPHOCTH MPOTECKAHKS XM HYECKUX P CaAKIHI
OIIK(Y)-1.35 3HaeT OCHOBHbBIC TIOHATHS U 3aKOHbI XHM U ECKOH

TEPMOIMHAMHKH, KUHETUKH, DJIEKTPOXMMHH 1 TPOTIECCOB,
MPOTEKAIOIIMX B PACTBOPax




2. Hoka3areM 1 METOALI OLICHUBaAH U

TliaHupyeMble pe3yJibTaThl 00y eHusl 10 JUCHUIUIHHE Komnerenuust HaumenoBanue pa3aena Metoabl oleHUBaAHU S

Kon HaumeHoBaHHEe JIM CIUM TLJTH HbI (O11eHOYHbIEe Mep ONIPUSITHS)

P 1 | [IpumeHATH 3HAHHS OC HOBHBIX IMOHSITHUH, TECOPHUN U 1. 3akoHOMEpHOCTH ITuceMenHast mpoBepoUHast
3aKOHOB XM MYECKOW TEPMOJMHAMUKH U KUHETHKH, VK(Y)1 XUMUYECKUX peaKIIHid paboTa Ha MpakT UIEeCKOM
ercTena A omcatus ximmmsecki poteccon, | OMRC)'L mowscen | e w3

3. XuMus pacTBOPOB TecTrupoBaHUE — HE3aBHUC UMBIiT
koHTpoJs [JOKO

P2 | BemmonHiITh pacyéThl TEPMOIMHAM HICCKUX ()Y HK AN 1. 3akoHOMEpHOCTH [TucrMenHast poBepoYHAS
1 KMHETHIECKHX TAPAMETPOB XHMHIECKX peaKIuii, VK(Y)1 XUMHYECKUX peakIuil paboTa Ha MpakT HIECKOM
smectpoxmumicen cnores. | OTKO) mowscen | e w3

3. Xumusi pacTBOpPOB TecTrpoBaHUE — HE3aBUC UMBII
koHTpoJs [JOKO

P 3 | Mcnomb30BaTh METOMBI TUIAHUPOBAHUSI U ITPOBEACHUS 1. 3akoHOMEpHOCTH 3ammra oT4eTa Io
XHMIMECKOrO  SKCIEPHMEHTa  JUI  YCTAHOBJNCHUA | o (V)1 XUMHYECKUX PeaKIIuii nmabopaTopHoii padoTe.
3aKOHOMEPHOCTEH MPOTEeKAHUS XM M€ CKUX 2. DIEKTPOX UM UIECKHE
MPOLIECCOB, OMpPEJENICHU MX KAYeCTBEHHBIX U MPOLIECCHI
KOJIMYECTBEHHBIX XapaKTEPUCTHUK 3. Xumusi pacTBOPOB

3. lIkaga oune HUBAHUSA

[Topsimok opraHM3alMy OLCHWBAHUS PE3YyIbTaTOB OOYYCHUS B YHHBEPCUTETE PETIAMEHTHPYETCSI OTJEIbHBIM JOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucteMa OLCHUBaHUS Pe3yJIbTaTOB 0OyueHus B ToMCKOM mojiuTeXxHudeckoM yHuBepcurete (CHucTema olieHMBaHUS )» (B JEHCTBYIOMICH PeIaKIHH).
Hcnonb3yeTcss OabHO-peUTUHTOBas CUCTEMa OICHUBAaHUSA pe3ysbTaToB oOyueHus. MToroBas oneHka (TpaJMLMOHHAS M JUTEpHAs) MO BUAAM
yaeOHOU pnesrenpHOocTH (m3ydenue aucumminH, YHWPC, HUPC, xypcoBoe NpOeKTHpPOBaHWE, MPAKTHUKH) OMPEIEIIeTCS CyMMOW OajjoB IO
pe3ysibTaTaM TEKYIETo KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaIMu (MTOroBasi pe iThHrosasi orieHka - Makcumym 100 6amioB).

Pacnpez(eneHI/Ie OCHOBHBIX H OOIIOJIHHUTCJIBHBIX 0a/uioB 3a OLHCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJA U HpOMC)K}TO‘-IHOfI aTTeCcTalmun
YCTAHABJIINMBACTCA KAJICHAAPHBIM pCﬁTI/II-IF'HHaHOM JHUCIHUITTHUHBI.

Pexomennyemas mkasa A OTAEJLHBIX OLIe HOY HBIX MEPOTIPHSIT Uil BXOJ HOT'O Ml TEKYIIETO KOHTPOJIS

CooTBercrBHE
TPAAMIHOHHOI OlleHKe

% BBITIOJIHEHUSI
3a/IaHusl

Onpenenenue OeHKH




90%+100% «O1maHO» OmmmyHOe NOHUMAaHHUE TIPeMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUS U BJIa/ICHUE OTIBITOM NPAaKTHUECKOM JIESITEBHOCTH,
HEO0OX0 IMM bIe Pe3yJIbTaThl 00ydeHHUs! ¢hOPMUPOBAHBI, KX KAUECTBO OT[CHEHO KOJIMYECTBOM 0aJIIOB, OJIM3KUM K MaKCUMaJIbHOMY

70% - 89% «Xopo1o» OCTATOYHO TIOJIHOE MOHNUMAaHNE MPEIMETA, XOPOIIHE 3HAHUS, YMEHHUS 1 OIBIT IIPAKTHUECKOM A TENLHOCTH, HEOOX0 IMMBIE Pe3yILTATHI
bl
00yueHust ¢(hopMHUPOBAHEI, KAIECTBO HI OJHOTO M3 HIX HE OIICHEHO MUHNUMAJIBHBIM KOJIMIECTBOM 0ajmoB

55% - 69% «YIoBILY» [puemnemoe NoHMMaHKE TIPEMETA, Y IO BICTBOPHUTEILHBIC 3HAHUS, yMEHUS 1 OTIBIT IPAKTHICCKOH IS TEIIHHO CTH, HEOOXOIMMBIE PE3YIIbTATHI
00y4eHus c(hopMHUPOBaHbI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO M MHUM QJIEHBIM KOJIMY €CTBOM 0aJUIOB

0% - 54% «HeynoBny PesynbTatel 00ydeHus He COOTBETCTBYIOT MUHUMAJILHO JOCTATOYHBIM TpeOOBAHUSIM

[IIxanma 1151 o1 HOY HBIX MEPOTIPHUSAT Uid IK3aM eHa

%
CooTBeTcTBHE
BLINOHCHHAIKIAME B TPaAMIIHOHHO I OmnpepaeseHue one HKU
3aJaHu i oaJT
OIlEHKe
JK3aMeHa

90%+100% | 18 +20 «OtmmuHO» | OTJIIMUHOE MOHMMAaHUE MPEIMETA, BCECTOPOHHME 3HAHUS, OTJINY Hble YMEHMS U BIIaJI€HHUE OTILITOM
MPaKTHYECKOU IeSITEIbHOCTH, HEOOXO0AUMBbIE pe3yIbTaThl 00ydeHusi c()OpM UPOBaHbI, MX KAYECTBO OLIEHE HO
KOJTMYE€CTBOM OalIoB, OJIMBKUM K MaKCHUMaJIbHOMY

70% -89% | 14+ 17 «Xopomo» | JlocTaTOYHO MOTHOE MOHUMAaHKUE TIPEAMETa, XOPOIIHE 3HAHUS, YMEHUS U OTIBIT MPAKTHIECKOM eI TEIHHOC TH,
HEOOXOMMBIC Pe3yJIbTaThl 00y4eHUs chOpPMHUPOBaHBI, KAUECTBO HA OJTHOI'O U3 HUX HE OTIC HE HO
MHUHUMJIbHBIM KOJTHYE€CTBOM OaJIIoB

55% -69% | 11+13 «Yposi.»  |[IpueMiieMoe NOHMMAHKE NPEAMETA, YIOBJIETBOPUTENbHbIE 3HAHUSI, YMEHUS U OTIBIT IPAKT M4E€CKOU
IesITeIbHOCTH, HeOOXOIMMBIE Pe3yJIbTaThl 00y4deHMs C(hOPMUPOBAHBI, KAYECTBO HEKOTOPHIX W3 HUX OLie HE HO
MUHUMaJIbHBIM KOJIMMECTBOM 0aJIIOB

0% - 54% 0-+10 «HeynoBmn.» |Pe3ynbraTel 00y4eHHs HE COOTBETCTBYIOT MUHHMAJIbHO JOCTATOYHBIM TPEOOBAHMIM

4. TlepedyeHb TUNOBBIX 3aaHUI

O1eHOYHBIC MepONPUATHS IIpuMep bl TUIIOBBIX KOHTP0JIbHBIX 3aJaHHI
1| I[MucemeHHast poOBEpOUHAS 3ananus:
paboTra Ha MpaKT MIECKOM 3ayanue 1.

Ecim nmacTHHKYy M3 YMCTOTO IIMHKA OIYCTHTh B pa30aBICHHYIO KHCIOTY, TO HAadaBIIeecs BbIJEIICHHE BOJOPOJA BCKOpE
modTH mpexparmaercs. OpHako, NpH MPUKOCHOBEHWH K IMHKY MEIHOHM MANOYKOH M3 TOCIeNHeH HaunHaetcst OypHoe
BBIJIeJICHIE BOA0poa. JlaiiTe 00bsICHEHIE MPOUCKOAAIIIEMY .
VYK(Y)-1. 1BI, YK(¥)-1.1 V1, YK(V)-1.2 B1, YK(V)-1. 2V1

3aHATHUU

3aanne 2. DIeKIpoJ3 BOJHOTO pacTBopa xiopuaa Hukess (1) B anekTponmsepe ¢ WHEpTHBIM aHOAOM TIPOBO I S 9 TPH
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cume m™Ka 20 A, BBIXOJA MO TOKy coctaBull 95%. 3amummre cxeMy 3JekTpoimsa. Omnpenenurte: KOJIMIECTBO
M3pacxoJ0BaHHOTO 3nekTpryectBa (Kir); Maccy BeliecTBa, BbIAEIMBLIETOCS Ha KaToae (T).

YK(Y)-1. 1BI1, YK(VY)-1. 131, OIIK(Y)-1.432 /OIIK(Y)-2.432

3amanue 3.

Hanunmre ypaBHEHUS 37IEKTPOXUMMHIECKOW KOPPO3HH XpOMa C KHCIIOPOTHOM Aemnojspu3anueii. KakoB KOHEUHBIN POy KT
OoKuCIeHUs xpoMa? HannumTe ypaBHeHHS BCEX MPOUCXOAAIINX MporeccoB. CaenaiiTe BHIBOA BO3MOKHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 000CHYHTE.

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

| 3ammra oruera 1o
nmabopaTopHOi padoTe.

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

KOHIICHTpaIMK BenecTBa A 1 BemectBa B? O0bsicHUTE CBOH BRIOOpP. HarmimTe KHHETHIeCKOe YpaBHEHUE 3TOM peaKimu.
UYemy paBeH 00Ul MOpSA0K peakimu?

L, L, v v

- .

C C C C
D 2) 3) 4)

2. Kakast sHeprust Ha3piBaeTCs SHeprrei aktuBanum? Kak oHa BIMSET HAa CKOPOCTh XM HMUECKON peaknn? 3aBUCHUT JIM OHA
oT TeMItepatypbl? Kakoit BEIBOI MOYKHO C/IENATh O XUMHMUECKON peakiy, paCCUUTaB Uil HEE SHEPTUIO AKTUBALH ?

3. Kakum o6pa3oM yCcTpoHCTBO TepMOCTATa, UCIIOJIb3y EMOTO B JIAOOpaTOPHOM paboTe, BIMSAET HA BEJIMYMHY ITOIPELIHOCTH B
pacueTe SHEpIUU aKTUBALUH?

KoHTposbHbIE BONPOCH! pa3MeleHsl B yaueOHoM nocod nu: JIabopaTopHbIil MPakTHKyM 1O 00IIEe i 1
HeopraHudeckoi xumuu: yueonoe nocooue / H. @. Crace, A. A. Ilnakunkun, E. M. Kusizea;
Harmonains He1ii viccnegoBaTenbckuii Tomckuit noaurexunaeckuit yausepcuret (TITY). — 3-e m3x.,
niepepad. u qon. —Tomck: U3a-Bo TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenws: 11.03.2020). — Pexum mocTyna:
3 KopriopaTuBHOM ceTu TIIY .- TekcT: a31neKTpOHHBI .

| 3ammra NJ13.

Bomnpocsr:
1. O0bscHUTEe, TIOYEMy KOHIICHIpAIWS PEAareHTOB M KaTalM3aTop HE BIISIOT HAa 3HAYCHHE KOHCTAHTHI PaBHOBECHS!
PaccuuTaiiTe paBHOBECHYIO KOHIEHTpaIHio BoJopoaa B peakumu 2HI(r) «» H2(r) + 12(r), ecnu HavyabHas KOHLGHTpaLUs
10 710B0I0po ia cocTaBisiia 0,55 MoJib/J1, a KOHCTaHTa paBHOBecHUs paBHa 0,12,
2. 3amMinTe OCHOBHBIE CTaJMM PacTBOPEHUS TBEPIbIX BEIIECTB, KAKUMH TEIUIOBBIMU dPdeKTaMHu OHHM COTPOBOXKAAIOTCS.
ITpu pactBopennu 10 T ruapokcraa Hatpus B 250 MI1 BOJBI TemmepaTypa noBeiciuach Ha 9,7 K. PaccunTaiite HTAIBIHIO



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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pacTBOpeHUsl THIPOKCHA HATPHS, IPUHUMAS YICTbHYIO TEIJIOEMKOCTh PACTBOPa PaBHOW yIETIBbHOW TeIJOEeMKOCTH BOJbI
4,18 JTx/(r-K).

3. BeruncimTe TemMIiepaTypbl KpUCTAJUTM3AIMN B KUTICHHS PacTBOpa, coepxaiero 3,4 r xiopuaa 6apus B 100 r Bojbl, ecim
KaXylllas CTeNeHb KPUCTAJUIN3ALMHU COJIM B pacTBope cocTaBisier 75 %.

4. Kakue 13 epeuncIeHHBIX Xap aKTePUCTHK: TeMTIepaTypa, SHTPOTIHSI, Macca, TIIOTHOCTh, CBOOOIHAS SHEPTHS, BHY TP CHHSIS
SHEprud, TemJoTa SBAIOTCS (QYyHKIMSIMU COCTOSHMS, a Kakie — MapaMeIpaMM COCTOsSHMSI cucTeMbl. Ha pucyHke
IpeICTABIICHBI SHEPTETUICCKIE AUATrpaMM bl IIPOIICCCOB OKMCIICHUS yIIEpOa M a30Ta:

By E\
NO C+0,

Ez — =

| |

1 |

AE| 90,37 k[ AE| 3935 kx
| |
YaNa + % 05 1 I .

g | LNet%0: ) E, CO;

Xop peakuun Xon peakuun

Kaxkoif 3 mporeccoB sIBIsETCS YK30TEPM IUECKHM, a Kakoi — sHAoTepMrkecknM? OTBeT noscHuTe. PaccunTaiite 00BeMBbI
PEareHToB U Mpo Iy KTOB 3HI0TEPMUUECKOTO IpoLiecca, €CIIM B pe3y bTaTe ero NpoTeKaHUs MOTAoTiiochk 125 kI Tema.

5. TlpuBenensl TpaQuKM 3aBUCHMOCTEH KOHCTAHTBI PABHOBECHS OT TEMIEPATyphl UIA  JK30TEPMHYECKHX H
9HJI0 TEPM MMECKUX P eaKIHH:

OOBACHUTE TIOJy4CHHBIC 3aBUCHMOCTH.
Koncranrta pasHoBecus peakiuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHbIE KOHIIEHTpallMi BOJOPOJA U
ammuaka pasHsl 0,2 1 0,08 MoB/ 1. BeraucimTe HayanbHbIE KOHIEHTPAIUN a30Ta U BOJIOPO/IA.

COopHUK 3a/1a4 U yIpaKXHEHHUH 1o 0011el xumMuu: yuedHoe nocooue [Dnexiponnsiid pecypce]/ E. b. T'onymxosa [u 1p.]. —
2-e u31., AoM. U ucmp.. — 1 komnbtoTepHslid ¢paiin (pdf, 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ 3xpana. — Joctyn m3
kopriopatuBHoi cett TITY. Cxema moctyma: https //www.lib.tpu.ru/fulltext2/m/2020/m001.pd f



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

OueHoYHbIE MePONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

| TecTupoBaHUE — HE3aBUC UM BII
koHTpoJb [JOKO

[Tpumep Ounera:

1. PactBOp BelmecTBa-HEAJIEKTPOJMTA 3AKUIIACT TMpH TemrepaType(yopate) Ha 15,36° BbIlle, YeM 4YHCTBIM OEH30I
(Ka(6enzona)= 2,57). Ecnm 550 T BemiecTBa pacTBOPUTH B OJJHOM KHIIOTpaMMe O€H30J1a, TO MOHHMXKEHHE TeMITepaTypbl

kpucTawm3anuu pacteopa (Kx(6enzona) = 5,70), coctaBur __ °.
2. OcMoTHYECKOE IaBlieHHE PAcTBOPA, B 1 1 KoTOporo coaepxkutes 25 r rmoko3bl (CeHipOg) mpu 25 °C,paBao  «lla.
3. YcTaHOBHUTE COOTBETCTBHE

Bemectso CBOWCTBO B BOJIHOM PacTBOpPE

A) HNO;, 1) cnaOpbrii 25IeKTPOTHT

b) CH;COOH 2) CUITbHBIN JICKTPOJIUT

B) KOH 3) HE’NEKTPOIIUT

I C,HsOH

1) NaCl

4. KonctaHTa JucCOLMAMK 30 TACTOM KUCIOTHI TPH pa30aBiIeHUH pacTBOpa
HNO, =H" + NO,

1) yBemmuuBaeTcss  2) yMeHbIIIACTCS  3) HE M3MEHSETCS
5. MzoTommyecknit ko3¢ UIMEHT HATpaTa Kajwsi, KaKyIascs CTCTeHb IHCCOIMAMU KOTOPOTO B BOJHOM PacTBOpE
coctaBiser 50%, paBeH .
6. Eci crenens mucconmanum 0,2 M mypasbrHoid kucsiotsl (HCOOH) pasna 0,03, To KOHCTaHTa IMCCOIMAIIAN paBHA
7. H,SO, B3auMoielicTRYeT HEOOpaTUMO C

1)Na,S 2)BaCl, 3)NaOH 4) NaCl
8. KoymuecTBo HOHOB B KDATKOM HOHHOM YPaBHEHHU P CAKIIHH
Na,SO; + 2HCI = 2NaCl + H,O + SO,

paBHO MOJb.
9. Kucnyto cpemy nMeroT BOJIHBIE PACTBOPBI COJICH

1) Na,SiOs3 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cympdpun Hatpus (Na,S) B BOJJHOM pacTBOpe
1) TuapONM3y €TCS 10 KATHOHY
2) TUAPOJIN3Y €TCS 10 AHHOHY
3) TUaP ONM3Y €TCS IO KATHOHY ¥l aHHOHY
4) He THIP OJIMBYeTCS
11. YcTaHOBHTE MOCIIEAOBATEHHOCTB TI0 YBEIMUSHUIO BOCCTAHOBUTEIEHO M aKTHBHO CTH METAIUIOB

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

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

12. BJIC Me/HO-Ka MHEBOTO raTbBaHIIECKOT0 3eMenTa ((p°Cd*/Cd= -0,41 B, ¢°Cu®/Cu = +0,34 B) mpu cTaHIapTHIX
ycloBUAXpaBHa __ B.
13. Ha anone TIPH KOPPO3HH OLMHKOBAHHOTO JKeJle3a POTeKaeT npoLece
1) Fe - 2e =Fe™"
2)Zn -2 =Zn*
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3)2H" +2e = H,

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

14. Eciu mpoBoauTh 31ektpoiu3 pactBopa CoSO, B Teuenue 10 u npu cuie Toxa 20 A (n = 80%), To Macca BellecTsa,
00pa3yroIerocs Ha KaToie COCTaBUT __ T.

15. Ha xatonie TIPH DIIEKTPOJIH3E BOJHOTO PACTBOPA XI0PH/A IMHKA C LIMHKOBLIM aHOJOM MPOTEKAIOT MPOLECChI

1) Zn - 2e =Zn*"

2)Zn* +2e=7n

3) 2H,0 — 4e = O, + 4H"

4 2ClI - 2e =Cl,

| Dx3amen

burer 1.

1. Taiite onpenenenye NOHATHIO TEPMO MHAM MY ECKAS CUCTEMA, PUBEIUTE KIIAcCU( MKALUH.

2. Chopmynupyiire BTOpOii 3akoH Paynst 11 mporiecca KpucTasuiu3alliy pacTBOpa. 3aIUIIUTE €T0
MaTeMaTUIeCKOE BBIPAKCHIE.

3. 3aIMIIuTe peakiuy, IPOTEKAOIIUE IIPH AJIEKTPOIH3e BogHoro pacteopa Zn(NOj3),

4. Nna peaxuu N,O + Hy — Ny + H,O nonydens! crneayroniye sKCTie pUMeHTaIbHbIE TaHHBIE :

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

Paccuwuraiire: KOHCTAHTY CKOpPOCTH peaKlM{, YacTHbIE TOPAAKH TO BEIIECTBaM, OOUMN TOPSIOK
peaKiuu 1 YUCIio, MpomnylieHHoe B Tabime. Crenaiire BEIBOJ O MeXaHM3Me JaHHOU peakiuu. OTBET
MIOSICHUTE.

5. MeTonuyeckue YKa3aHus M0 NPoLeaype olle HUBAHUS

O1ueHOYHBIC MEPONPHUATUS

IIpouenypa npoBeleHusi OLIeHOYHOI0 MepONPUSITHS M Heo0X 0MMble MeTOIMY eCKHe YKa3aHusl

1.

[TucbmenHast mpoBepoYHas
pabora Ha MpaKT MIECKOM
3aHATUU

[IpakTraeckoe 3aHATHE 3aKaHY MBACTCS IMChbMEHHOM MPOBEPOUYHOM pabOTOM, KOTOpasi BKIIOYAET B ce0s 5
3a/1aHui, COCTaBJICHHbIX IPEIoJaBaTeseM Mo TeMe mpakTudeckoro 3auatus. Ha pabory orBonurcs 30
MUHYT, 3aT€M CTY/AEHTHI CIAI0T cBoM paboTsl. Kaxmoe 3ananue oreHuBaeTcs B 1,2 6ama, TakuMm oopa3oM,
3a IaHHOE Ol HOY HOE MEPOTIPUATHE CTYACHT MOXKET MOTY4IUTh 10 6 6aiioB. /s moAroToBKu K
MPAaKTUYECKOMY 3aHAT MO CTYJIEHTY He 00X0IMMO NpopaboTaTh JEKIIMOHHBI MaTepuai, MaTepral
Y4eOHUKOB W/ HJIH Y4€OHBIX TI0CO0 Hif.
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Kputepnu oue HuUBaHus1 OTHOTO 3aJAHMS:
¢ 3aj1aHe BBITIOJHE HO MOTHOCTHIO BepHO — 1,2 Ganna.
e 3amanuve BeIIOIHEe HO yacTmaao 0 — 1,0 6ana.

3ammra U3

N3 cryaenra copepxur 20 3agay u ynpaxkxHenuid u3 /{0114, nepeyeHb KOTOPHIX HAXOIUTCSA B BApHAHTE
N/13 xaxnoro cryneHra. TeMbl OXBaTBIBAXOT BCE pa3IeJibl IPOrPaMMBbl IUCIUIUIMHBL.
[IpenomaBaTess oOecreyMBacT CBOCBPEMEHHOE TIOJyYeHUE CTyAeHTaMu BapuaHTOB /13, a Takxke
IIPEJIOCTABIISIET IEKTPOHHYIO CCHIIKY Ha COOPHUK 3a7a4 U yIpask HCHUM.
W13 BHIMOJHAIOTCS B OTIENBHOM TeTpaau, IpH 0(GopmIIe HUM KaXKI0ro 3a1aHus 00s3aTENbHO YKa3bIBACTCS
€ro HOMep, NMPUBOAUTCS MOJIHOCTBIO TEKCT YCJIOBUS KaXKI0ro 3a/1aHusl. Pelenue Kakaoro 3aJJaHust 10JIKHO
OBITH NIOJIPOO HBIM, C BKJIFOUEHHUEM TMPOMEXKYTOU HBIX Pacu&TOB, pacCyXI€HHMH, MOSCHE HUH, C YKa3aHUEM
HCTIOJIb30BAa HHBIX 3aKOHOB, MPaBWI U (GOPMYIT; Y MOTydaeMbIX B KaXKI0M JEHCTBUU YHCIIC HHBIX BEJIMY MH
yKa3bIBaeTCs eIMHUIA m3MepeHus (pasmepHocTh). /I3 mpoBepsieT npenonaBaTesib, BE YU
nmabopaTopHble 3aHATHA. B TeueHue HeJenu CTyAeHT JODKE H PEIUTh He MeHee 2-X 3aj1au.
Cymmapusriit peitrunr 3a /I3 coctasiser 10 6amos.
KpuTe pun onie HKu 0JHOTO 3aJaHUSA:

e 3ananvie ohOpMIIEHO B COOTBETCTBUM C TpeOOBaHUAMHU U ciaHo BoBpems — 0,5 Gamna.

e 3ananvie ohOpMIIEHO B COOTBETCTBUM C TPeOOBAaHMIMH, HO c1aHO He BoBpeMst — (0,2 Gain
Ecnu 3aganue BBIMOJIHEHO C 3aMEUaHMIMHU, TO CTYICHT UCTIPAaBIISiET OMIMOKH U CIAET 3aJaHHE BHOBb.
banbl 3a vcnipaBie HUsSL HE CHU)KAIOTCSL.

3ammra oT4yeTa 1o
nabopaTopHoO# paboTe

B Hauane mabopatopHOii pabOTHI CTYJAEHT TOJTydaeT AOMyCK K padoTe, IS 4ero OH MPEIOCT aBIsIeT
MIPENoAaBaTENI0 KOHC IIEKT JIJabopaTopHOii paboThI, B KOTOPOM KPAaTKO M3JIO’KEHBI TEOPET MUE€CKHE OCHOBHI,
chopMyJIHpOBaHA 1IeJIb paOOTHI, MPUCYTCTBYET IKCIIEPUMECHTAJIbHAsl YaCTh, PUCYHKH U TAOJIHIIBI

9KCTIe pUMEHTAIBHBIX JaHHBIX (pu HeoOxoaumocTH). [To okoHuaHuM 1abopaTopHOI pabOTHI CTYJEHT
CaeT OTYET, B KOTOPOM IPHUBE/ICHBI YPaBHE HUSI PEaKIINi, OTIMCaHbl HAOJIFOICHMS, IPUBEICHBI PACUCTHI,
cIIeJIaH MPOMEXKyTOY HbI 1 BBIBOJI TIO KaXXIOMY OTIBITY, CJI€JIaH OOIIUI BRIBOJI 1O JJabopaTOpHOM paboTe.
CyMMapHsI# peiiTuHr 3a mabopaTopHyro padoTy coctaBisieT 3 0asa.

KpuTepun oue Hki KOHCIIEKTA-0TYeTA K JIa0opaTopHOii padoTe:
e [loaroroBka k ymabopatopHoii padote — 1 Oara.
¢ OrueT no aboparopHoii pabote — 1 Garra.
e 3ammra mabopatopHo it paboTel — 1 Oamia

TecTupoBaHUE — HE3ABUC UMBIiA
koHTpoJb [IOKO

PyGexnoe TtectupoBanume (PT) mpoBomurcs B KommbioTepHOW ¢opme B ON-line pexxuMe BO BpeMs
KOH(EpeHII- HeJIeIU B CepeIMHE M KOHIIE TEKYIIETO CEMECTpa COMIAaCHO PAaCIIHCa HUIO.
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[TponomxurenbHOCcTh TecTUpoBaHus — 90 MuHyT 0€3 mepepbiBa. OTCUET BpEMEHU HAUMHAETCS C MOMEHTa
Bxona ctynenra B Tect. MHCTpyKTaX, MpeAlIeCTBYIOIINM TECTUPOBAHHIO, HE BXOAUT B YKa3aHHOE BpeM .
CryneHT MOXKET 3aKOHUMTH BBINOIHE HUE TecTa 10 UCTeUeHHs! OTBEIEHHOI O BPEMEHH.
PT HameneHo Ha He3aBUCHMYIO OOBEKTHUBHYIO OLEHKY 3HAHMUH, YMEHHA M BIAJCHUH, MOJy4eHHBIX
CTYJI€HTaMH 32 ONPE/IEJICHHbI POMEKYTOK 00YUEHUS.
Kaxnplil BapuaHT Owieta MOAEIMPYETCS KOMIIBIOTEPOM I10 3aJaHHBIM pa3/ieslaM XUMHH M COAepur 15
3aaniid. CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS U MOSACHEHU NpoBoAsT Ha Oymare. [1o
OKOHYaHUU TECTHUPOBAaHUs IPETNOAABATENO BbIJAETCS Marpulida OTBETOB U CyMMAapHbIA pEeHTHHI 3a TECT.
OO6cyxieHue pe3yJIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIIUN.
Kpurtepumn one Hku 01HOTO 3a1aHHSA:

® 32 Ka)kJ]0€ NPaBUJIbHO BBITIONHE HHOE 3aJjaHUE BBICTABIISIETCsI | TeCTOBBIN Oaw;

® 32 HENPaBUJIbHO BBITIOJTHEHHOE WIH HEBBITIOJIHE HHOE 3aJlaHKe BbicTaBisieTcs 0 Oaios;

e I 3aJlaHMi C BBIOOPOM HECKOJIBKMX NpPaBWIbHBIX OTBETOB, 3aJaHUi Ha COOTBETCTBUE U

YCTAHOBJIC HUE NOCJIE0BATEIbHOCTH MPEyCMOTPE HO YACTUIHOE OIIC HUBA HUE.

MaxkcumanbHbI i CyMMapHBI i TeCTOBBIN Oat 3a kaxknoe PT cocrasmsieT 15 6amos.

3a 2 venemu 10 PT cTyaeHTHI MOTYT O3HAKOMHMTCS C JEMOHCTPALIMOHHBIM BapuaHTOM OWieTa, KOTOPHIi
pacrionaraercs Ha caitre http://exam.tpu.ru B pasaene «MeponpusaTHs», U MOXKET OBITh BBITIOJTHEH KaXI bIM
CTYJIEHTOM HEOrpaHUYEHHOE YKCIIO pa3.

Hnsa cmyoenmos, ne npouwteowiux PT 6 nepuoo npogedenus mecmuposanus no yeadcumenvHol npuiume,
npeodycMompena 803MONCHOCMb MeCMUPOBAHUS 8 PE3ePEHDbIll 0eHb, KOMOPbLIl HA3HAYAEemCs cpas3y nocie
KOHpepeHy-Heodenu.

IIpu pesynomame pybedicnoeo mecmupoganusi 6 6ani06 u meHee, 0OYUAIOWUMC NPeOOCMABNAEMC 8
nepuoo meKywjel npoMedncymouHol ammecmayuy 803MO0dCHOCmy nosmopro npoumu PT 6 pezepenwiii
Oenw, co2nacoeannwiii ¢ bropo pacnucanuii TITV.

DK3aMeH

B coorBercrBum ¢ npukazamu ot 25.07.2018 r. Ne58/ox OO0 yTBepkIeHUU U BBEICHUH B JICHCTBHS
«CucTeMbl OlICHUBAa HUS PE3YNIbTaTOB 00y4eHust B TOMCKOM MOJIMTEXHUYECKOM YHUBepcurete» u Ne59/ox
OO0 yTBep)KIeHIUHU U BBEJACHUU B JEHUCTBHUE HOBOU peaakiuu «I1omoxeHus 0 MpOBEICHUH TEKYIIET O
KOHTPOJISL ¥l IPOMEKyTOod HOi aTTectarmu B TITY » sk3amen npoBogurcs B ycTHOU popme. CTyneHry
BBIIA€TCS DK3aMEHAIIMOHHBI I OUJIET, COMEPIKAIINi TEOpETUIECKUE BOIIPOCHI, KAU€CTBEHHBIE U
KOJIMYECTBEHHbIE 3a1auu. Kaxxawlii Bompoc OmwieTa ore HuBaThCs OamwioM (Bcero 1o ousety 20 6ammoB).
CornacHo 1IKaJIbl OLIe HUBAHUS PE3YIIbTATOB

18-20 6aw10B (OTIHUYHO) - BCECTOPOHHWE 3HAHUSA, OTJIMIHBIC YMEHUS W BJIAJICHUE OTIBIT OM TPAKT MY ECKOM
JeSTeIHHOCTH, HEOOXOIMMbBIE PE3yIbTaThl 00y4eHUs1 C(HOPMHUPOBA HBI;
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14-17 6amnoB (XOpo1Io) - JOCTATOYHO MOJTHOE NMOHUMAaHUE MPEIMETA, XOPOIIUe 3HAHUS, yMEHHS U OTIBIT
MPaKTUIECKOM AEATEIHbHOCTH, HEOOXOIUMBbIC PE3Yy/IbTaThl 00yueHHUs C(HOpM UPOBA HBI;

11-13 GawnoB (yIOBJIETBOPUTEIHHO) - TPUEMIIEMOE TIOHUMAaHHUE TPEIMETA, YIOBICTBOPUTEIh HbIC 3HA HI,
YMEHUS U OTIBIT MPAKTHYECKOM J1eATEIbHOCTH, HEOOXO MMBbIE PE3Y/IbTaThl 00ydeHHst c(pOpM UPOBAHBL;
0-10 6anmnoB (HEeyI0BJIETBOPUTEIHHO) - PE3yIbTAaThl OOYUYEHHS HE COOTBETCTBYIOT MUHUMaJIb HO

JOCTaTOYHBIM TPeOOBAHUSIM.
PesynbTaThl mpomMexyTouHON aTTecTalmu O(GOpMISIIOTCS BEAOMOCTBIO M BHOCSTCSA B 3aUE€THYIO KHIDKKY

o0y4aromerocs.




MUWHHUCTEPC TBO HAYKH 1 BBICHIEI'O OBPA3OBAHHMSA POCCUMCKOMN ®EJEPAIINA
(DenepanLHoe rocyaapCIBCHHOC 6I0)1)K€”IHO€ 06pa30Ba’ICJ'II)HOC YUPCIKACHUC
BBICIIIETO MPOGECCHOHATBHOTO 00pa3OBaHUS
«HAIIMOHAJIBHBIY UCCJIEIOBATEJIBCKUNA TOMCKWHN MOJMTEXHUYECKU YHUBEPCUTET»
KAJIEHJIAPHbBI M1 PEVUTUHTI -TIJIA H TUCIIUILIAHBI

2020 / 2021 y4eOHbIi 1o
OIIEHKHN Hucnunimna Jlextun 16 yac.
«Xupus 2» IIpakr. 3anaTHs 8 yac
«OTIIIHO» A 90 - 100 6amioB baxT :
JIa0. 3aHsTHS 24 qac.
«XOPOLON B 80 — 89 6ayuoB 1o HanpasieHuto 135.03.06 Mexamponuka u pobomom exHuxka Beero aya. padora 48 qac.
p C 70 —79 6amioB CPC 60 qac.
D 65 — 69 6amios 108 uac.
«Y 10BIL» HUTOTO
E 55 — 64 Gawios 3 3.e.
3aureHo P 55 - 100 6amioB
H
€y IOBJICTBOPUTEITH F 0 - 54 Gamion
HO / HE3aYTEHO
Pe3ynbTaThl 00yUeHHsl 10 TUCHHILTHHE (ChopMyaupo6amb 0Jist KOHKDEMHOU OUCYUNTUHBL).
P11 [IpumeHsI Ty 3HAHUST OCHOBHBIX TIOHATUH, TECOPUH 1 3aKOHOB XUMHYECKON TEPMOJMHAMHUKHM M KWHETHKH, YUEHHSI O PAcTBOPAX M JIEKTPOXUMHUYECKUX CHCTEMaXx JUIs
ONMCaHnA XUMHMICCKUX ITPOLECCOB.
PJI2 BoimonuaTe pacu€rhl TEPMOAMHAMHMYECKUX (YHKIMH W KHUHETHYECKUX TMAapaMeTPOB XHMMHYECKHX pEaKlUl, CBOICTB pacTBOPOB U
XapaKTCPUCT UK SJICKTPOXMMHNIYCCKUX CHUCTCM.
P13 Hcronb30BaTh METOBI IJAHUPOBAHWS M TPOBEICHUS XAMHYECKOTO ASKCIIEPUMEHTA JUIs YCTAHOBJICHWs 3aKOHOMEPHOCTCH TNPOTEKAHHS XUM HUYESCKHX IPOIECCOB,
ONpEACJICHU NX KAYCCTBCHHBIX 1 KOJIMYCCTBCHHBIX XapPaKTEP UICTUK
OueHoYHbIE MePONIPUSITHS:
Jlast nucuunmH ¢ Gpopmoii kon?a(:i]es;)— 3ayer (aud ¢ epeH M p OBaHH b JIONOANHTEbHbIE GALTbE
OueHoYHbIe MePONpHUATHS [ Kon-so | Bauasl Yuebnas 1esTeALHOCT b / Koui-o Baniasl
Te Kyl_[[l/lﬁ KOHTpO.ﬂ b: OILCHOYHBIC MepOl'lpMﬂT]/lﬂ
TK1 3ammTa 0TYeTa o J1abopaTopHOii paboTe 12 26 A1 Pabora B OniekrpoHHOM Kypce «Xumus 2» 1 10
TK2 3anmra U/13 20 10
TK3 [Ipakruyeckue 3aHATHS 4 14
HK Hesasucumbiit koutposs [IOKO 2 30 HToro 10
Bcero 80
DK3aMeH 20
HUTOT'O 100




Kou-Bo yacoB

OneHovHoe

Hng opmanmoHHo e 00 ecrieueHne

= E E E Avn, Comr. M epo pHSITHe
= g E E Y4eOHasi 1edTen1bHOCTb Koxn-Bo 6am10B VyeGHast
= E £ 5 Amrepatypa Hurepuer-pecypcsl
<gi
1 2 3 5 6 7 8 9
Jlexuuu 1. OcHogbl xumuyeckou mepmoOuHaMuKU. - - - OCH, 2 OP 1,5
P JlabopaTopnas pabota 1. Onpedenenue mennogoeo s¢pgpexma npoyecca pacmeopeHus. - TK1 2 JOIl 1, 5 9P 2,5
g ﬂ§ BrImosHeHIE MEpONPUATHI B paMKaX CaMOCTOSTEIbHOM pabOTHI CTyICHTA:
2 Pabora ¢ neKIMOHHBIM MaTepHaIOM, U3yUCHUE TEM, BBIHOCUMBIX Ha CAMOCTOSTEIIbHY IO - 1 - - OCH 1, 2 5P 1,2,5
npopadoTKy.
IlonroTroBka k 1abopaTopHOH padoTe. = 1 TK1 JOII 1, 5 QP 2,5
[IpaxTuueckoe 3anaTHe 1. DHEpreTHka XUMHYECKUX peaKuuil. 2 - TK3 OCH 3 OP 2
JOIT 3 OP 3
JOIT 5 OP 5
P11 BbmosHeHne MEpONPHUATHH B paMKaX CaMOCTOSTEIbHOHM pabOThI CTYICHTA:
P2 [IloaroroBka K MpakTUYECKOMY 3aHSATHUIO. - 1 - - OCH 3 OP 5
P13 JOIl 2,3
BemosHenne noMarmmux 3ananuid (M13). - 1 - - OCH 3 OP1,2,5
JAOIL2, 4,5
PaboTa B 3JIeKTpOHHOM Kypce - 1 - - OCH1,3 9P 1,5
JOII 2
Jlexuwmst 2. Xumuueckoe pagrogecue. 2 - - - OCH 1 OP 1
OCH 2 OP 2
OP 5
gﬁé JlabGopaTopHas paboTa 2. Xumuueckoe pagnogecue. 2 - TK1 2 JOIT 1 OP 2
JOIT 5
PI3 = = -
BrImosiHeHIEe MEpOTPUATHI B paAMKaX CaMOCTOSTEIbHOI paOOThI CTyICHTA:
Pabora ¢ neKIMOHHBIM MaTepHaloM, H3y4EHUE TEM, BBIHOCUMBIX Ha CAMOCTOSTEIIHHY IO - 1 - - OCH1, 2 DOP 2,5
IpopaboTKy.
IToaroToBka K JlabopaTopHOH padoTe. - 1 TKI1 1 HOIT 1,5 QP 2,5
Ipaxruueckoe 3aHaTHE 2. XMMUYECKOE PABHOBECHE. 2 - TK3 6 OCH 3 OP 2
JOIT 3 OP 3
JOIT 5 OP 5
PI1 BrimosHEeHNE MEPONPUATHH B paMKaX CaMOCTOSTENbHOM pabOTHI CTyACHTA:
P12  |TloaroToBka k MpakTUYECKOMY 3aHATHIO. - 1 - - OCH 3 3P 5
PJ3 JI0M 2, 3
Bremonnenne nomanmmux 3ananuit (U3). - 1 - - OCH 3 OP1,2,5
JOIl2,4,5
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OueHovnoe

Hng opmanmoHHo e 00 ecrieueHne

= E E E AvL, Comr. M epopHsITHe
< a2 = g
= =5 = YueOHASI 1eSITeTbHOCTH Kox-Bo 6anioB Vuebms
= | & £ g surenat HurepHer-pecypent
=g £ Py
PaboTa B 31eKTpPOHHOM Kypce = 2 = = OCH1,3 9P 1,5
JOII 2
Jlexmus 3. Ocro6bl Xumuyeckoll KUHemuKu. 2 - - - OCH1, 2 OP 1,5
JlabopaTopnas paboTa 3. OnpeeneHre KWHETHIECKHX TTOPSIKOB PEAKIIHH. 2 - TK1 2 JOIl1, 5 OP 2,5
PJ1
P12
P/I3 BbinosHeHNEe MEPONPUATHI B paMKaX CaMOCTOSTEIbHOM paboThI CTyICHTA:
Pabora ¢ neKiMoHHBIM MaTepHaioM, U3y4YEeHUE TeM, BBIHOCUMBIX Ha CAMOCTOSTEIbHY IO - 1 - - OCH 1, 2 OP 2,5
IpopaboTKy.
IloaroToBka K JJabopaTopHOH padoTe. - 1 TKl1 1 JOIl1, 5 QP 2,5
IMpaxruueckoe 3anaTHE 3. CKOPOCTH XMMUYECKUX PEAKIIHH. 2 - TK3 6 OCH 3 OP 2
JOIT 3 OP 3
JOIIL S QP 5
BrImoHEHIE MEPONPHUATHH B paMKaX CaMOCTOSTEIbHONW PaOOTHI CTY ACHTA:
PJ1
INoaroToBKa K NPaKTHYECKOMY 3aHSTHUIO. = 1 = = OCH 3 OP 5
P12
P13 JO0IT2, 3
Bemonnenue nomammux 3aganuid (U3). - 1 - - OCH 3 DOP1,2,5
JOI12,4,5
PaboTa B 3JIeKTpPOHHOM Kypce = 1 = = OCH1,3 9P 1,5
JOII 2
Jlexuus 4. Dnekmpoxumuveckue cucmemvi. 1 anb6aHuecKUe d1eMEeHN bL. 2 - - - OCH, 2 DOP 1,5
JlabopaTopHas paboTa 4. OnpenencHrue SHEPTUU aKTUBALIMH. 2 - TK1 2 JOIl 1,5 QP 2,5
PI1
P/12 |BemonHeHHEe MEPONPHUATHH B paMKaX CAMOCTOSTEILHON paOOTHI CTYICHTA!
PI3  [Pabora c NEKMOHHBIM MATEPHAIIOM, 3y Y€HUE TEM, BHIHOCHMBIX HA CAMOCTOSTENILHY IO - 1 - - OCH 1,2 9P 2,5
popaboTKy.
INonroroBka k 1abopaTopHoOii padoTe. = 1 TK1 1 JOIl1, 5 QP 2,5
[Npakrrueckoe 3ansaTHE 4. COCOOBI BRIPpQXXCHUS KOHLIICHTPAIUH PacTBOPOB. 2 - TK3 6 OCH 3 OP 2
JOI1 3 OP 3
JOITL S OP 5
BrInosiHEHNE MEpONPUATHI B paMKaX CaMOCTOSITENIbHOH paboTHI CTy ICHTA:
PJ1
[ToaroroBka K MPakTUIECKOMY 3aHSATHIO. - 2 - - OCH 3 9P 5
P12
P13 JOIl 2, 3
Bemonnenue noMammux 3ananuii (M3). - 2 - - OCH 3 OP1,2,5
JOIL 2, 4,5
PaboTa B 31eKTpOHHOM Kypce - 2 - - OCH1,3 OP 1,5
JOIT 2
Kondepenu-ne nesis 1
IHoaroroska k rectupoBanuto LIOKO 3 OCH 1-3 DOP 4
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OueHovnoe

Hng opmanmoHHo e 00 ecrieueHne

= E E % Avi, Com M epoTNpHsITHe
= é E g YueOHASI 1eSITeTbHOCTH Kox-Bo 6anioB Vuebms
= | & ) awrepatypa MHTepHer-pecypebl
=g £
JOII 1-5
TectupoBanue LJOKO = 2 HK 15 JOII 2
3anmra U3 = 1 TK2 5 JOIIL S OP 2
Bcero nmo KOHTPOIIL HOM TOUKe (arTe cramuu) 1 24 30 68
10 Jlexuus 5. Dnekmpoauz pacmeopos 2 - - - OCH 1, 2 9P 1,5
JlabopatopHas paboTa 5. B3anMoIeliCTBHE METAJUIOB C KUCJIOTaMH, IIeJ0YaMH U BOJOM. 2 - TK1 2 JOIl 1,5 OP 2,5
PJl1 |BemojiHeHne MEpONPHATUH B paMKaX caMOCTOSATENFHOH pabOThI CTy ACHTa:
P2
P3 Pabora ¢ neKiMoHHBIM MaTepHaioM, U3yYE€HUE TEM, BBIHOCUMBIX Ha CAMOCTOSITEIbHY IO - 1 - - OCH 1, 2 9P 2,5
popaboTKy.
IloaroroBka k 1abopaTopHOU paboTe. = 1 TKl1 1 JOIl1, 5 OP 2,5
11 JlabopaTopHas paboTa 6. I aJpBaHHUECKHE HJICMCHTBL 2 - TK1 2 JOIL 1,5 QP 2,5
BrimosHEeHNE MEpONPUATHI B paMKaX CaMOCTOSTENbHOM paboTHI CTyIeHTa:
P11 =
P2 IMoxroroBka k maboparopHoii padore. - 1 TK1 1 JOIT 1 9P 1,5
P13 3
Bemonnenne nomanmmux 3ananui (UA3). - 1 - - OCH 3 [I0I1 2, 4, OP 1,3,5
5
PaboTa B 31eKTpPOHHOM Kypce = 1 = = OCH1,3 9P 1,5
JOII 2
12 Jlexuus 6. Kopposus memanios, cnocoovl 3auumbl Memaiios om Koppo3uu 2 - - - OCH 1,2 OP 1,5
JlaboparopHas pabora 7. DNeKTpoJM3 pacCTBOPOB COJICH. 2 - TKI1 2 JOIl1,5 QP 2,5
P11
P12 |BemosHeHHE MEpONPUATHIA B paMKaX CaMOCTOSTECIBHON pabOThI CTy ICHTA:
PI3  [PaboTa c NEKUMOHHBIM MATEPHAIIOM, M3YY€HHE TEM, BBIHOCHMBIX HA CAMOCTOSTEIHHY IO = 1 = = OCH 1,2 9P 2,5
mpopaboTKy.
INoxnroroBka k 1abopaTopHOi padoTe. = 1 TK1 1 JOIl 1, 5 QP 2,5
13 JlabopatopHas pabora 8. Koppo3usi MEeTaJuIoB. 2 - TKl1 2 JOIT 1,5 QP 2,5
P BrimosHeHIE MEpONPUATHI B paMKaX CaMOCTOSTEIbHOM pabOTHI CTyIeHTa:
P2 IloaroroBka k 1abopaTopHOU padoTe. = 1 TK1 1 JOII 1 QP 1,5
PII3 Bremonrenne nomanmmux 3ananuii (UA3). - 1 - - OCH 3 IéOH 2,4, OP 1,3,5
PaboTa B 3IeKTpOHHOM Kypce - 2 - - OCH 1, 3 5P 1,5
JOII 2
14 PA1  |Jlexuust 7. Jucnepcuvie cucmemsl, kiaccugurayusi. Pacmeopol nesnexmpoumos. 2 - - - OCH 1,2 9P 1,5
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= < g YueOHASI 1eSITeTbHOCTH Kox-Bo 6anioB Vuebms
= | & ) awrepatypa HUHTepHer-pecypeb
=g
P12  |JlaGopaTopHasd paboTa 9. IoHOOOMEHHBIE PEAKIIHH. 2 - TK1 2 JOIl 1, 5 OP 2,5
P13
BrImosHeHIEe MEpOTPUATHI B paAMKaX CaMOCTOSTEIbHOI paboThI CTyICHTA:
Pabora ¢ neKIMOHHBIM MaTepHaIOM, U3y4EHUE TEM, BBIHOCUMBIX Ha CAMOCTOSTEIIHHY IO - 1 - - OCH1, 2 DOP 2,5
popaboTKy.
PaboTa B 2IeKTpOHHOM Kypce.
IMoaroroBka k maboparopHoii padore. - 1 TK1 1 JOIl1, 5 9P 2,5
15 Jlaboparophas pabora 10. 'maposm3s coneii. 2 - TKI1 2 JOIl1,5 QP 2,5
P BrimosiHEHNE MEpONPUATHH B paMKaX CaMOCTOSTEIbHOM pabOTHI CTyACHTA:
PII2 [Moaroroska k 1abopaTopHO# pabdoTe. = 1 TK1 1 JOIT 1 9P 1,5
PI3 BemosHenue noMammmux 3ananui (U3). - 1 - - OCH 3 IéOl'[ 2,4, OP 1,3,5
PaboTa B 3IeKTpOHHOM Kypce - 1 - - OCH 1,3 5P 1,5
JOIT 2
16 Jlexuus 8. Pacmeopul anexmpoaumos. 2 - - - OCH 1, 2 OP 1,5
JlaGopaTopHas pa6ota 1 1. IIpousBeneHre pacTBOPUMOCTH. 2 - TK1 2 JOIl 1, 5 QP 2,5
POl = = -
P12 BrInosiHeHNEe MEpOTPUATHI B pAMKaX CaMOCTOSTEIbHOI paOOTHI CTyICHTA:
PII3 Pabora ¢ neKIMOHHBIM MaTepHalioM, U3yUEHUE TeM, BBIHOCUMBIX Ha CAMOCTOSTEIIHHY IO = 1 = = OCH 1, 2 OP 2,5
npopadoTKy.
Pabora B aneKTpoHHOM Kypce.
IloaroroBka k 1abopaTtopHO¥ padoTe. - 1 TK1 1 HOII 1, 5 QP 2,5
17 Jlaboparopnas pabora 12. Xumus snemenmos. Xpom, mapeaney. 2 - TKI 2 JOIl1,5 QP 2,5
BrinosiHeHNE MEPONPUATHH B paMKaX CaMOCTOSTEIbHOM pabOThI CTyICHTA:
gﬁé IMoaroroBka k naboparopHoii padore. - 2 TK1 1 JOIT 1 9P 1,5
PII3 Bemossenue noManmux 3ananuii (M3). - 2 - - OCH 3 IéOH 2,4, OP 1,3,5
PaboTa B 31eKTpOHHOM Kypce - 2 - - OCH1,3 OP 1,5
JOIT 2
18 Kond e pe Hu-He feJ1 12
Pl [Moaroroska k recrupoBanuto [IOKO 3 JOIT 2 OP 4
P12 [TecrupoBanue [IOKO - 2 HK 15
P13  |3ammra U/13 - 1 TK2 5 JOIT 5 QP 2
Bcero mo KOHTPOJIL HO¥i TOYKe (aTTe cTalMu) 2 24 30 80
JK3aMeH 9 20
O0umii 00beM padoTHI MO AUCHHUILIINHE 48 60 100




HMadopmammonHoe obecnieyeHue:

Ne (ko)

O cHoBHas yyeOnas aureparypa (OCH)

OCH 1

Oo6mas xumusi. Teopus U 3a/aun: yueoHoe niocooue / H. B. KoposuH, H. B. Kysnemog, O. H. l'onuapyx [u ap.] ; mon pemxkimeit H. B. Koposuna, H. B.
Kynemosa. — 3-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2018. — 492 ¢. —Tekcr : asiekTpoHHBIH // JIaHb : 3NIEKTPOHHO -OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/104946 (nata obpamenws: 11.03.2019). — Peskum mocTyma: n3 KopriopatuBHoii ceta TITY.

OCH 2

I'maka, H. JI. OOmas xumus : yd4eOHuk min OakamaBpoB / H. JI. I'mnimka. — 19-e wm3n. —Mocksa: Opaiit, 2013. — URL:
hitp://www.lib.tpu.ru/fulltext2/m/2013/EN/fn-2442.pdf (nata obpamenms: 11.03.2019). — Pexxum noctyma: u3 kopropatuBHoi cetd TITY.- Tekcrt:
SJICKTPOHHBIH.

OCH 3

I'miaxa, H. JI. 3agaun 1 ynpakHeHUs o oO1el XM UM : yueOHO -TpakTiyeckoe niocooue mis Oakanaspos / H. JI. 'nunka; nox pea. B. A. IlonkoBa u A.
B. babkoBsa. — 14-e uzn. —Mocksa: IOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (nata obpamenus: 11.03.2019). —
Pexwnm moctyna: n3 kopniopatisHoi cetd TITY .- TeKcT: 31eKTpOHHBIN.

Ne (ko)

JlonoJiHuTe 1L Hasl yye OHast auTe patypa (JIOII)

TIOI 1

Crace, H. ®. JIaGopaTopHBIi MpaKTUKyM M0 0OIIeH 1 HeopraHmIeckoi xumun: yuebnoe nmocodue / H. @. Crace, A. A. [Inakunkun, E. M. Kaszena;
HaumonanbHeiil uccnenoBatensckuii Tomckuii mommutexaudeckuii yausepcureT (TITY). — 3-e uzn., nepepad. u non. —Tomek: Mza-so TITY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata oGpamienms:: 11.03.2019). — Pexum jpoctyma: u3 kopropatuBaod cetu TIIY.- Tekct:
3JIEKTPOHHBI.

TOI 2

Crace, H. @. Penienue 3amaq no oOmierd xumuu : yuebHoe nocooue / H. @. Crach, A. B. Kopmynos. — 3-e u3n,, crep. — Cankr-IletepOypr : Jlanb,
2016. — 168 ¢. Tekcr: 3neKTpoHHbIH / JlaHb : anekTpoHHO-OMOmoTeuHast cuctema. — URL: https:/e.lanbook.com/book/75521 (mata oGpareHust:
11.03.2019). — Pexxwum nocTyma: u3 KopriopatuBHoii cetu TITY.

TOII 3

Cmornoga, JI. M. PykoBoACTBO K MpaKTHIECKUM 3aHATHSM M0 00mIel xumuu : yueOHoe nocodue / JI. M. CMmornoBa; HarmoHameHBIN Hcciie 1o BATEIIbCKUI
Tomckuit noymrexuuueckuit yaupepcurer (TITY). —Tomck: Mzn-so TITY, 2010. — URL: http:/www.lib.tpu.u/fulltext2/m/2011/m283.pdf (mata
oopamenust: 11.03.2019). — Pexxum noctyna: u3 xopriopatuBHoit ceti TITY .- TekeT: 21eKTpOHHBIH.

TIOIT 4

COopHUK 3aJa4 W yHpakHeHWU 1Mo oOmel xuMmuu : yueOHoe mocobue [Daextponnsii pecypc] / E. b. Tonymkosa, E. M. Kuszera, 10. 1O.
Muporsndenko [ gp.]. — 1-e m3n. —Tomck: 2016. — URL: https://portal.tpu.ru/SHARED/o/GEB/study 1/Tab5/zadachnik.pdf (mata obpaienus:
11.03.2019). — Pexxum noctyma: u3 KopriopatiuBHO# cetr TITY .-TeKCT: 3JIeKTPOHHBII

TOIT 5

Crace, H. ®. CrpaBoyHHK T0 00IIeH W HeopraHWveckod xumuu |: yueOHoe mocodme / H. ®. Crack; HanpoHanbHbI MccienoBaTebekui Tom ckui

noymtexandeckuid yauepcutet (TIIY), Mactutyt Gpusnku Beicokux Te xuomnoruit (MPBT), Kadenpa o6mieit u neopranmieckoit xamun (OHX). —Tomck:
Wsm-so TITY, 2012. — URL: http//www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (mata obparmenus: 11.03.2019). — Pexum 1ocTyna: U3 KOPIOPATUBHOM
cetu TITY .- TekcT: 37I€KTPOHHBIH.
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Ne (xom) Ha3zBanue 3¢ KTpoHHOTO pecypca (IOP) Anpec pecypca
OP 1 DJICKTPOHHBIN Kype « XuMs 2 https ://stud.lms tpu.ru/course/view.php?id=2604.
DP 2 Haqua;[ SJEKTPOHHAS OHOJIMOTEKA — 3J'ICK"[pOHHI)I€ http://elibrary.ru/defaultx.asp

Bepcun 350 oxkypHanoB wu3matensctsa "BO wu
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HamnpasieHUsM (yHIaMEHTaJIbBHOW Hay KU
QP 3 NIST  WebBook — Chopasounux Harmonamsroro | hitp://webbook.nist.qov/
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nmannble, UK-cniexrper, DKC, OI1P u op.
OP 4 XUMAYECKUI TPEHAXKED http://exam tpu.ru/dasboard/o bject/bank/form?d=21
9P 5 YuebHble 1ocobus no Kypey «Xumusd» http://portal.tpu.ru/departments/kafedra/onh/educatio

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