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Poub qucunniMHbl «XumMus 2» B GOpMUPOBAHMN KOMIIETEHIINH BbITYCKHMKA:

] = CeMech COCTaBJ]ﬂl()lIIl/[e pe3yibTaTOB OCBOCHUSA (ZIECKPI/IIITOPLI KOMl’leTeHIIHl/l)
o6pa3oBarTejbHOM Kon HanMeHoBanHe
nporpamMmmal KOMIIETCHINA
KOMIIETCHIIHH HaumenoBanue
(mmcnuniauna, Kon
npaktuka, 'MA)
Bnameer omeliToM NOPHUMEHEHHS  3aKOHOB  €CTECTBEHHBIX HAyK H
YK(V)-1.B1 MaTeMaTHYECKUX METOJO0B M MOJEINEH A PelIeHHs 3a1a4 TEOPETHUECKOTO U
MPHUKIAJHOTO XapakTepa
Bnaneer penpoayKTHBHBIMH METOAAMHU II03HABaTEIbHON AEATENBHOCTH U
Crocob6en YK(V)-1.B2 MBICTUTENBHBIMA ONEpallsIMH I pEIIeHHs 3a1a4 €CTECTBEHHOHAYYHBIX
OCYULIECTBJISATh IIOUCK, JAUCHHIUIMH
KPUTUYECKUN aHAINU3 U
p YK(Y)-1.¥1 YMeeT pemars 3aa4i TEOPETHYECKOTO M MPHUKIIAJHOTO XapaKTepa
YK(V)-1 CHHTE3 HHPOPMALIUH,
Xumns 2 2 IPUMEHATH CHCTEMHBIN YMeer 0000mIaTh YCBOCHHBIC 3HAHUS CCTECTBCHHBIX HAyK KaTCTOPHSIMH
MOAXOA ISl pelICHUS YK(Y)-1.¥2 CHUCTEMHOI'0 aHaju3a ¥ MOJX0Ja M MBICIUTEIbHBIMU OTEpalusIiMU aHaJIn3a,
IIOCTAaBJICHHBIX 3aJ1a4 CHUHTE3a, CPAaBHCHHUS M OLICHKU
VK(Y)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAayK H  MaTeMaTHUYeCKHE  METOJbI
) TEOPETUYECKOr0 XapaKkTepa
VK(Y)-1.32 3HaeT penpoAyKTHBHBIE METOJIBl ITO3HABATENHbHOM NESTEIHHOCTH, IIPU3HAKH
) CUCTEMHOI'0 IIOIX0J1a U CUCTEMHOIO aHaIM3a
TotoBHOCTH BuageeTonslToM NJIaHUPOBAaHUE U NIPOBEACHUE XUMUYECKUX MCCIEN0BaHUN B
HCIOJIb30BATh 3HAHHUA O 00JacTH TEPMOIUHAMUKH, KHHETHKH, SJICKTPOXHMHH, XUMHH PaCTBOPOB,
CTPOEHHMH BENIECTBA OIIK(Y)-3.B2
p > aHaMM3 W 0000IIeHWe HKCIEPUMEHTAIBHBIX JaHHBIX, BBISIBIICHUE
TIPHPOAC XHMHICCKOM 3aKOHOMEPHOCTEH NMPOTEKaHMsI XMMUYECKHX MIPOLECCOB
CBsA3HU B PA3JIMYHBIX
YMmeeronpenenars TEPMOAMHAMMYECKHME M KHHETHYECKHE MapaMeTphl
OHK(Y)-S Kj1accaX XUMHYCCKUX
R ——— XUMHYECKHX  IPOLECCOB, OPOBOJUTH  PACYEThl  KOJIMYECTBEHHBIX

MIOHUMAaHUsI CBOUCTB
MaTepHalIoB U MEXaHU3Ma
XUMHYECKHUX MTPOIIECCOB,
MPOTEKAIOIMINX B
OKpY’KaroIlleM MUpe

OITK(Y)31.V2

XapaKTCPUCTHUK PAaCTBOPOB HEIJICKTPOJIUTOB W IJICKTPOJMTOB, BbISABIATH
3dKOHOMEPHOCTH MPOTCKAHUSA XUMHUYCCKUX peaxunﬁ

OIK(Y)-3.32

3HaeT OCHOBHBbIE IIOHATUS W 3aKOHBI XHMUYECKOH TCPMOJANHAMUKH,
KUHETHUKH, DJICKTPOXUMHUHU U TPOLIECCCOB, IMPOTEKAOIINX B paCTBOpax




2. Iloka3areau u METOAbI OICHUBAHUSA

ILnanupyemble pe3yabTaThl 00yUeHHUs N0 AUCHUNIMHE Komnerenuus HaumenoBanue pasaena MeToabl OLIECHUBAHUS
Kox HaumeHoBanue JHCHUILIHHBI (OLeHOYHBIEC MEPONPHUATHS)
P 1 | IlpumeHsTH 3HaHUSI OCHOBHBIX NMOHATUN, TECOPUN U 1. 3akoHomMepHOCTH [TuceMenHas mpoBepoyHas
3aKOHOB XMMHYECKON TEPMOAMHAMUKHN U KHHETUKH, XUMUYECKUX PeaKui paboTa Ha MPaKTUYECKOM
YYEHHUS O PACTBOPAX U AIEKTPOXUMHUYECKUX gl_ﬁg%% 2. DNEKTPOXUMHUYCCKHE 3aHATHH.
cucTeMax Ui ONKUCAaHUs XUMUYECKUX ITPOLECCOB. IIPOLECCHI 3amumra /I3
3. Xumus pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTposib [IOKO
P12 | BeimonHATh pacu€Thl TEPMOJMHAMUYECKUX (YHKIIUH 1. 3akoHOMepHOCTH [IncemenHnas npoBepodHas
U KUHETUYECKHUX MMapaMeTPOB XUMUYECKUX PEaKIIUil, XUMHUYECKUX PeaKui paboTa Ha MPaKTUYECKOM
CBOWCTB pacTBOpPOB u XapaKTEPUCTUK VK(Y)-1 2. DNEKTPOXUMHUYCCKHE 3aHATHH.
AICKTPOXUMHUYECKUX CHCTEM. OIIK(Y)-3 MIPOIIECCHI 3amurta UJI3.
3. Xumus pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO
P/I3 | Ucmosnb30BaTh METOMBI IJIAHUPOBAHUS U MTPOBEICHUS 1. 3akoHOMEpHOCTH 3amura oT4eTa 1Mo
XHMHYECKOTO  OKCHEPHMEHTd Ul yCTAaHOBICHHS OIIK(Y)-3 XUMHYECKUX PEaKIi nabopatopHoit padore.
3aKOHOMEPHOCTEMN MPOTEKAHUS XUMHYECKUX 2. DNEKTPOXUMHUYCCKHE
MPOLIECCOB, OMNpPEIEICHUs] MX KA4YEeCTBEHHBIX U IIPOLECCHI
KOJINYECTBEHHBIX XapaKTEPUCTHK 3. Xumus pacTBOPOB

3. IlIxana oueHnBAHUSA

ITopsimoxk opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHHUBEPCUTETE PETJIAMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucteMa OIICHUBAHUS PE3y/IbTaTOB 00ydeHHs B TOMCKOM MOJNMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OlleHuBaHMsA)» (B JCHCTBYIOMICH peIaKilim).
Hcnonb3yercst OamibHO-pEHTHHIOBas CHCTEMa OLICHHWBAHUS pe3yabTaToB oOydyeHHs. VToroBas oleHKa (TpaAMLMOHHAS M JIMTEPHAas) MO BUAAM
yueOHoOM pnesitenbHOCTH (mM3ydyeHue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, NPAKTHKH) ONpPENENsIeTcs CyMMON OauioB IO
pe3yibTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (UTOroBasi peUTHHroBast olieHKa - MakcuMyM 100 GasnioB).

PaCHpe,[[eJ'ICHI/IC OCHOBHBIX W OOIIOJIHUTCIBHBIX OamoB 3a OIICHOYHBIC MCPOIPUATUA TCKYLICTO KOHTPOJIA U HpOMG)KyTO‘-IHOfI aTTeCTaluun
YCTAaHABJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.



PGKOMGHI[yeMaSI mKajla Jjsd OTACIIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHS CooTBeTCTBHE
3a]aHUA TPaIULIMOHHOI OLleHKe Onpenesnenne onenKu

90%+100% «OTIMIHO» OTnMYHOE MOHNMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMEHNUS M BJIA/ICHUE ONBITOM MPAaKTHYECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHs CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM OAJUIOB, OJIM3KHM K MAaKCUMAJIBHOMY

70% - 89% «Xopomo» JocTaTouHo MOJTHOE TIOHUMAaHHUE MPEeIMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTHIECKOH AeITeTbHOCTH, HEOOXOAUMBIE PE3yIIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aioB

55% - 69% «Y 1OBIL» [TpuemneMoe MoHUMaHUE MIPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW IESATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00ydeHust chOPMUPOBAHBI, KAIECTBO HEKOTOPHIX U3 HUX OICHEHO MUHIMAJIFHBIM KOJMYECTBOM 0alioB

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

4. TlepeyeHb THNOBBIX 33 aHMIi

OueHo4HbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1/ IlucbmenHas mpoBepoyHas
pa0oTa Ha MPaKTUYECKOM
3aHATUU

3amanusi:

3amanue 1.

Eciv niacTMHKY M3 YMCTOrO LMHKA ONYCTHTH B pa30aBIEHHYIO KHMCIOTY, TO HAuyaBIIEECs BbIICIEHHE BOJOPOJA BCKOPE
nouTu mpekpamaercs. OJHAKO, NPH NPMKOCHOBEHMH K LMHKY MEIHOW NAJOYKOM W3 IMOCIEAHEH HauyuHaeTcs OypHOoe
BbLIEIeHKE BOAopoa. [laiite 00bICHEHHE IPOUCKXOIAIIEMY.

YK(V)-1. 1B1, YK(V)-1.1 V1, YK(Y)-1.2 B, YK(Y)-1. 2V1

3aganue 2. DIEKTPOIU3 BOJHOTO pacTBopa xyopuaa Hukens (I1) B anexTponnsepe ¢ MHEPTHBIM aHOIOM IIPOBOAMIN 5 U MPH
cure Toka 20 A, BBIXOA MO TOKy cocTtaBuil 95%. 3anmmmure cxemy osiekTponusa. Omnpenenure. KOJIHMYECTBO
M3pacxo10BaHHOTrO dnekTpruecTBa (Kir); Maccy BemecTBa, BBIJEIUBIIETOCS Ha KaToje (T).

YK(Y)-1. 1B1, YK(V)-1. 131, OIIK(Y)-1.432 /OTIK(Y)-2.432

3ananue 3.

Harnumure ypaBHEHUs 3JIEKTPOXMMHUYECKONH KOPPO3UHU XpOMa C KUCIOPOAHOH nenoiigpusanueii. KakoB KOHEUHBIH MPOAYKT
okucJieHus xpoMa? Hamummre ypaBHEHUS BCeX MPOUCXOISIUX TpolieccoB. CaenaiiTe BHIBOJ BOZMOXHOCTH KOPPO3UOHHOTO
npouecca? OTBeT 00OCHYyiTE.

YK(Y)-1.1 V1, YK(Y)-1. 2V1, YK(VY)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

2, 3ammura oTyera 1o
nabopaTopHoii paboTe.

Bompocsr:

1. Peakuus: A(r) + 2B(r) = 2C(r) sBasercs npoctoit. Kakoii rpaduk oTpaskaeT 3aBUCMMOCTb CKOPOCTH 3TOi peakiiy oT
KOHLICHTpaLMHK BenecTBa A 1 BemectBa B? O0bsicHuTe cBOit BEIOOp. Hanmmmre kuHeTHYECKOE YpaBHEHUE ATOH peakIyy.
Uemy paBeH 00LIMiA TOPSIOK peakunu?
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2. Kakas sHeprus Ha3bIBaeTCs SHEprucii aktuBamu? Kak oHa BIUSET Ha CKOPOCTh XUMUYECKOM peaknuu? 3aBUCHT JIK OHA
oT Temnepatypbl? Kakoil BBIBOJ MOXHO cAeNIaTh O XMMUYECKOM peakluu, paCCUUTaB /Uil Hee YHEPTHIO aKTUBAIUH?

3. Kakum 00pazoM ycTpOHCTBO TEpMOCTATa, UCIOIb3YEMOTO B JIADOpaTOpHOl paboTe, BIMSET Ha BENIUYMHY MOTPEIIHOCTH B
pacyeTe SHeprud aKTUBALHH?

KonTponbsHbIe BOITPOCH pa3MelIeHbl B yueOHOM rmocoouu: JIabopaTopHbIid IPaKTUKYM O 00mIel 1
Heopranuueckoi xumuu: yueobnoe nocodue / H. @. Crace, A. A. [lnakunkun, E. M. Kuszesa;
Hanmonaneneiii nccnenoBarenbekuii ToMcknit monmurexunveckuid yausepeutet (TITY). — 3-e uzn.,
niepepad. u gom. —Tomck: Uzn-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2020). — Pexxum pocryma:
n3 KopriopatuBHOU ceTH TIIY .- TEeKCT: 23JEKTPOHHBIN.

| 3ammra U]13.

Bompocsr:

1. OObsacHHUTe, MoYeMy KOHIIGHTPALUS PEAareHTOB M KaTaJnW3aTop HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHI PaBHOBECHS?
PaccunTaiiTe paBHOBECHYIO KOHIEHTpaIuio Bogopoaa B peakiuu 2HI(r) «» H2(r) + I2(r), ecnu HavangpHas KOHLIEHTpAIUA
HonoBomopoa cocrasisuia 0,55 MoJIb/JI, a KOHCTaHTa paBHOBecus paBHa 0,12.

2. 3anumuTe OCHOBHBIE CTaJMH PACTBOPEHMSI TBEPHBIX BELIECTB, KAKUMH TEIJIOBBIMH (G (HEeKTaMl OHH CONPOBOXKAAIOTCS.
IIpu pactBopenun 10 r ruapokcuaa HaTpusa B 250 M BoAbl TemrepaTypa nosbicuiiack Ha 9,7 K. Paccuuraiite 3HTaNbIMIO
pacTBOPEHUs THAPOKCHIA HATPUS, MPUHUMAs YIEIbHYIO TEIUNIOEMKOCTh PacTBOPA PaBHOW yNENBLHOM TEIUIOEMKOCTH BOJIBI
4,18 JIx/(r-K).

3. Berauciure TemMneparypsl KpUCTAIIM3ALMK U KUIIEHHUST PacTBOpa, coaeprkaiero 3,4 r xynopuaa 6apus B 100 T Bozpl, eciau
KaXKyllas CTENEeHb KPUCTAJUIM3ALUU COJIU B pacTBOpe cocTaBisieT 75 %.

4. Kakue 13 nepeyrciaeHHbIX XapakTepUCTHK: TEMIIepaTypa, SHTPOIIUs, Macca, INIOTHOCTh, CBOOOIHAS SHEPTHsI, BHYTPEHHSIS
SHEprHs, TEIUIOTa SBIIAIOTCS (QYHKIMAMH COCTOSHHSA, a Kakhe — IapaMeTpaMH COCTOSHHS CHUCTeMbl. Ha pucynke
MIPECTABIICHBI SHEPTeTHYECKHE THarpaMMbl IPOIECCOB OKHUCIICHHS YTIepo/ia U a30Ta:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Kakoii 13 mporeccoB sABISCTCSA YK30TEPMHUYCCKHIM, a Kakoi — sHgorepMuueckuMm? OTBeT mosicHute. Paccumraiite 00beMbl
peareHToB U MPOAYKTOB YHIOTEPMHUUIECKOT0 IIPOLIECcca, ECIIU B pe3yIbTaTe ero NpoTeKaHus MoriaoTmiock 125 k/lx Tenma.

5. HpI/IBCI[eHBI Fpa(I)I/IKI/I 3aBUCUMOCTEHl  KOHCTaHTBI paBHOBECHA OT TEMOCPATypbl JJId OK30TCPMUYCCKUX U
OHAOTCPMHUICCKUX peaKum‘/i:

KP aH<0 AH>0

OObsiCHUTE MOJy4EeHHbIE 3aBUCHMOCTH.
KoncranTa paBHOBecus peakumun N2 + 3H2 A 2NH3 mpu 400 oC paena 0,1. PaBHOBeCHBIC KOHIIEHTpAIIMH BOJOPOIa U
ammuaka paabl 0,2 u 0,08 Monb/n1. Berancnnte HavanbHbIe KOHIIEHTPALIMK a30Ta U BOJAOPOA.

COopHUK 3a/1au 1 yIpaXHEeHNH 110 o0mel xumun: yuyebHoe nocobue [Dnexrponnsiii pecype] / E. b. I'onymkosa [u ap.]. —
2-e u3A., non. u ucnp.. — 1 xomnbrorepHbIi ¢aitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — Jloctyn u3
koprniopatuBHoii cetu TITY. Cxema nocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4,

TecTupoBaHue — HE3ABUCUMBII
koHTpois [TOKO

[Tpumep O6unera:

1. PactBop BeliecTBa-HEAIEKTPOINTA 3aKUIAeT NpH Temieparype(yOpate) Ha 15,36° BhIIE, WeM YHCTBHIA OeH30J
(Ka(6enszoma)= 2,57). Ecnmu 550 r BemiecTBa pacTBOPHUTh B OAHOM KHJIOTpaMMe OCH30Jia, TO MOHIKEHHE TEMIICPaTyphl
o

Kkpucrayum3aunu pacrsopa (Kx(6enzomna) = 5,70), cocraBur .
2. OcMOTHYECKOE IaBJICHUE PAacTBOPa, B 1 11 kotoporo conepxurcs 25 r rmoko3bl (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) cnabslif anekTponur

b) CH;COOH 2) CUJIBHBIN 3JIEKTPOJIUT
B) KOH 3) HE3TEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHcTaHTa AMCCONMAIIH a30THCTON KUCIIOTHI IIpH pa30aBIeHNHN pacTBOpa
HNO, =H"+ NO,"

1) yBenuumBaeTcss ~ 2) yMEHBINAaeTCsl  3) HE M3MEHSCTCA
5. N3orormdecknil kKo>((GUIMEHT HATpaTa Kalusd, KaXyIIascs CTENCHb IMCCOLUMAIMA KOTOPOTO B BOIHOM pPacTBOpPE
cocrapnsieT 50%, paBeH ___
6. Eciu crenens aucconuanyu 0,2 M mypasbrnoii kucinotsl (HCOOH) paBaa 0,03, To KOHCTaHTa AUCCONMALIMM paBHA .
7. H,SO,4 B3anMoieHiCTBYET HEOOPATUMO C

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

paBHO MOJIb.
9. Kuciryro cpery IMEIOT BOTHBIE PaCTBOPHI COJICH

1) Na,SiO; 2) FeCly 3) ZnSO, 4) Na,SO,
10. Cyne¢ua Hatpus (Na,S) B BOJHOM pacTBope
1) TuapoNM3yeTCs MO0 KAaTHOHY
2) TUIPOITU3YETCS 110 AHHOHY
3) runpoIu3yeTcs Mo KaTHOHY M aHUOHY
4) He runpoNHU3yeTCA
11. YcraHoBHTE 10CIIE0BATEIBHOCTD M0 YBEINUYEHHIO BOCCTAHOBUTEIBHOW aKTHBHOCTH METAJLIOB

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

YCIIOBHUSIX paBHA B.

13. Ha aHOze mpy KOPPO3HMH OLMHKOBAHHOTO XeJie3a IPOTEeKaeT Ipolecc

1) Fe - 2e = Fe**

2) Zn-2e = Zn*

3)2H"+2e=H,

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

14. Ecnin mpoBoanTs 351exTpoimn3 pactBopa CoSO, B reuenne 10 41 nmpu cuite Toka 20 A (n = 80%), To Macca BemecTsa,
o0pasyrolierocst Ha KaTo/ie COCTaBUT r.

15. Ha xartozie pH 3JIeKTpoJIM3e BOJHOTO PACTBOpa XJIOPHIA IMHKA C IIMHKOBBIM aHOJIOM IPOTEKAIOT MPOIECChI
1) Zn—2e = zZn**

2) Zn*" +2e=27n
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3) 2H,0 —4e =0, + 4H"
4) 2CI" — 2e = Cl,

| AuddepeHnnpoBaHHBIN 3a4eT

buser 1.

1.£[a171Te OIMPCACTICHUEC MOHATUIO TCPMOJUHAMUYICCKAA CUCTEMA, ITPUBCANUTE Knaccmbm(am/m.

2. Chopmynupyiite BTOpoii 3akoH Payns as mporecca KpUcTaid3aluy pacTBopa. 3anuIlnuTe ero
MaTEeMaTHYeCKOE BBIPAKCHHE.

3. 3aMIIUTE PEaKIiK, IPOTEKAOIINE MIPH dJIEKTposru3e BogHoro pactopa ZnN(NO3),

4. s peaxiuu NoO + Hy; — N2 + HyO mosydens! ciienyromuye 3KCriepuMeHTaIbHbIC JaHHBIC:

P,, xlla 12 24 36 48
Py, xlla 4 4 ? 2
v 0,2 0.4 0,15 0,4

Paccumraiite: KOHCTaHTY CKOPOCTH PEAKIMH, YACTHBIC TMOPSAKH IO BEIIECTBAM, OOMIIMHA IOPSIOK
peakiuu 1 9ucio, mpomnyiieHHoe B Tabnuie. CaenaiTe BBIBOA O MeXaHW3ME JaHHOW peakuuu. OTBET
TOSICHUTE.

5. MertoauyecKkue yKazaHusi 1o Npoueaype oueHnBaHusl

OueHoYHbIe MeponpusaTHS

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U He00X0IMMbIe METOIHYECKHE YKazaHusi

1.

[TucbmenHas mpoBepoyHast
paboTa Ha MPaKTUYECKOM
3aHATHH

[IpakTHyeckoe 3aHATHE 3aKaHYUBAETCS MMCbMEHHOM MPOBEpOYHOIl paboToil, KOTOpast BKIItOYAeT B ce0s 5
3aJlaHuM, COCTaBJICHHBIX IIPENoAaBaTesieM 1o TeMe NpakTudeckoro 3aHsatus. Ha padory orBoaurcs 30
MUHYT, 3aT€M CTYIEHTHI CIAaI0T cBoM paboTsl. Kaxknoe 3ananue onenuBaercs B 1,2 6asia, TakuM o0pazom,
3a JJAHHOE OLIEHOYHOE MEPOINPHUATHE CTYAEHT MOXKET MOIY4UTh 10 6 OamioB. [l MOATOTOBKYU K
MPAKTUYECKOMY 3aHSATHIO CTYJIEHTY HEOOXOJMMO MpopaboTaTh JIEKIMOHHBIM MaTepHrall, MaTepuall
y4eOHUKOB U/WIH yUeOHBIX TOCOOUH.

Kputepuu oneHuBaHus OTHOTO 3aaHUSI:
¢ 3a/1aHue BBIMOJHEHO MOJHOCTHIO BepHO — 1,2 Gaia.
e 3ananue BoinonHeHo yactuuao 0 — 1,0 Oamna.

3ammura NJ13

NJ13 cryaenta cogepxut 20 3anay u ynpaxkaenui u3 J1OI14, nepedeHb KOTOPBIX HAXOUTCS B BApHaHTE




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

N3 xaxnoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE PA3AEIIbl IPOrPaMMBbI IUCLHUIUIMHBIL.

[IpenogaBatens oOecrieunBaeT CBOEBPEMEHHOE MOIYYEHHUE CTyieHTaMu BapuanToB /13, a Takxke
IIPEJOCTABIIAET JIEKTPOHHYIO CChUIKY Ha COOPHUK 3ajjay M yIpaKHEHU.

W13 BBIMOTHSAIOTCS B OTJACIBHOM TETPAAX, TPH 0(OPMIICHUH KAKIOTO 33/1aHUsI 003aTeIbHO YKa3bIBACTCS
€ro HOMep, IPUBOJUTCS IIOJHOCTBIO TEKCT YCIOBUS KaXI0r0 3ajanus. Pemmenune kaxx10oro 3agaHus JOJKHO
OBITH MMOAPOOHBIM, C BKIIOUEHHUEM MTPOMEKYTOUHBIX Pacu€TOB, PACCYKACHUH, MOSICHEHUH, C YKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, ITPABUI U (HOPMYJI; Y MOTY4aEMBbIX B KaXKIOM JE€HCTBUM YMCICHHBIX BEJIMYUH
yKa3bIBaeTCs eAMHUIA n3MepeHus (pazmepHocTs). /I3 mpoBepsieT npenogaBarens, BEAyIUMi
nabopaTopHbIe 3aHATUS. B TeueHue Hepenu CTyIeHT JODKEH PelIUTh He MeHee 2-X 3a/1ad.

Cymmapsnsiii peiitunr 3a /13 cocrasnser 10 6amios.

Kpurtepun onieHK# 0HOr0 3a1aHus:

e 3aganue 0OPMIICHO B COOTBETCTBUU C TpeOOBaHUSAMU U ciaHo BoBpems — 0,5 Oarna.
e 3aganue oOpMIICHO B COOTBETCTBUH C TpeOOBAaHUSMH, HO cAaHO He BoBpems — 0,2 Gamna

Ecmm 3aIaHUEC BBITTIOJHCHO C 3aMCYaHUAMUA, TO CTYACHT UCIPABIIACT OIUOKH B CcacT 3aJaHHUC BHOBB.
bannel 3a HCIIPABJICHUSA HC CHUKAKOTCA.

3amuTa oT4era mo
nabopaTopHoi pabore

B nauane naGopaTtopHoii paboThI CTYIEHT MOJTy4yaeT JOMYyCK K padoTe, sl Yero OH MPeoCTaBIIsIeT
IIPENoaBaTeNI0 KOHCIIEKT 1a00opaTopHO# paboThl, B KOTOPOM KPAaTKO W3JI0KEHBI TEOPETUIECKUE OCHOBBI,
copMynHupoBaHa 1eb paboThl, MPUCYTCTBYET IKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH W TAOIUIIBI
HKCHEPUMEHTAIbHBIX JAHHBIX (IIpU HeoOxoaumocTH). [1o okoHYaHuM 1abopaTOpHOI pabOTHI CTYIEHT
CAacT OTYCT, B KOTOPOM IMPUBCIACHBI YPABHCHUSA peaKHI/II\/'I, OITNCAaHbI Ha6J'IIO]1€HI/I$I, MMPUBCACHDBI paCyCThI,
ClielaH MPOMEKYTOUHBINA BBIBOJ IO KaXKAOMY OIIBITY, cJieflaH OOl BBIBOJ 1O JIaOOpaTopHOii padore.
CyMMapHBIi peHTHHT 3a 1abopaTopHyIO paboTy cocTaBisieT 3 Oaa.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTA K JIadopaTopHoii padore:
e JloaroroBka k 1aboparopHoii padore — 1 Ga.

e Oruer no nabopartopHoit pabore — 1 6am.
e 3ammTa mabopaTopHOil paboTel — 1 Ga.

TecTupoBaHue — HE3ABUCUMBII
koHTpoJib [IOKO

PyGexnoe tectupoBanue (PT) mpoBoautcs B kommbioTepHOW (opme B on-line pexxume BO Bpems
KOH(epeHII-HeIeN! B CEpPEeANHE U KOHIIE TEKYIIEr0 CEMECTPa COTIACHO PACTIHCAHMIO.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

[IpopomxkutensHOCTh TecTUpoBaHUsA — 90 MUHYT 6e3 mepepbiBa. OTCUET BpEMEHHM HauUMHAETCs C MOMEHTA
Bxoza cryaeHTa B Tect. MHCTpyKTax, NpeIIECTBYIOIUNA TECTUPOBAHUIO, HE BXOJIUT B YKAa3aHHOE BPEMs.
CTyzneHT MOKeT 3aKOHYMTH BBINOJHEHHE TecTa 10 HCTeYeHHs OTBEAEHHOIO BPEMEHH.

PT nHameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OLEHKY 3HAHWH, YMEHWH M BIIAQJCHUH, MOITy4EHHBIX
CTY/I€HTaMH 32 ONPE/IeIICHHbIH IPOMEKYTOK 00yUEeHHUS.

Kaxnplii BapuanT OuiieTa MOAEIHPYETCS KOMIBIOTEPOM IO 3aJaHHBIM pa3jieiaM XUMHUH U COIEPKHUT 15
3agaHuid. CTyJE€HTbI BHOCSAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U MOSCHEHUs MTPOBOAAT Ha Oymare. [1o
OKOHYAHUM TECTHUPOBAHUS IPENOJABATENIO BBIIACTCA MAaTpPULA OTBETOB M CYMMAapHBIM PEUTHHI 3a TECT.
OO6cy>xieHne pe3yabTaToB TECTUPOBAHMSI TPOBOUTCS HA KOHCYJIbTALIUU.

Kpurtepun omieHKH 0JHOTO 32 IaHUSL:

® 32 KaXJI0€ NMPaBUJIbHO BHIMOJIHEHHOE 33J]aHKUE BBICTABIIAETCS | TeCTOBBIN Oa;

® 32 HEMPaBWJIbHO BBHIMOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs (0 6aios;

e Ui 33JaHUN C BBIOOPOM HECKOJIBKUX IMPABWIBHBIX OTBETOB, 3aJaHHil Ha COOTBETCTBHE U
YCTaHOBJIEHHE MTOCIIE0BATEIBHOCTH IIPEYCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MaxkcruManbHBI CyMMapHBIA TeCTOBBIN Oast 3a kaxkaoe PT cocraBnser 15 Oanos.

3a 2 Hegenu 10 PT cTyneHTB MOTYT 03HAaKOMMTCS € JIEMOHCTPAI[MOHHBIM BapHaHTOM OMJIETa, KOTOPBIN
pacnonaraercs Ha caiite http://exam.tpu.ru B pazaene «MeponpusTHs», U MOKET ObITh BBIIOJIHEH KaXKIbIM
CTYJEHTOM HEOTPAaHUYEHHOE YHCIIO pa3.

Jnsa cmyoenmos, ne npoweowux PT 6 nepuoo npoeedenus mecmupoganus no y8ariCumenoHol npuyune,
npeodycMompeHa 803MONCHOCIb MEeCMUPOBAHUsSL 8 Pe3ePBHblUL OeHb, KOMOPbIll HA3ZHAYAemc s cpa3y nocie
KOH@hepeHy-Hedenu.

IIpu pezynomame pybescnozo mecmupoganusi 6 6ann08 u meHee, 00y4AOWUMCA NPEOOCMABIAENCA 8
nepuoo mexyujeli. NPOMeXCYymoyHoU ammecmayul 803MOHCHOCMb nosmopro npoumu PT 6 peszepsmviii
Oenwb, coenacosannsiii ¢ bropo pacnucanuii TITY.

Huddepenunpyemslii 3auer

Juddepenunpyemsblii 3auet mpoBoAuTcs Ha 18 3aueTHOI Henene. 3aueT BhICTABISAETCS 110 CyMMe OajlsioB B
COOTBETCTBHUH CO IIKAJIOHN 7151 OTAEJIBHBIX OLICHOYHBIX MEPOIIPUATHI TEKYIIIETO KOHTPOJISA:

0+54 6amoB - HEYIOB.,

55+69 6annos - yaos.,

70~89 GanioB — X0poIIIo,

90+100 6a1510B — OTJIMYHO.



http://exam.tpu.ru/

MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUSI POCCUCKOM ®EJIEPALIUA

DenepanbHOE TOCYIApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPESHKICHHIE

BBICIICTO HpO(’peCCHOHaJ'H:HOI‘O 06pa30BaHI/Iﬂ

«HAIMOHAJBHBIN HCCJAEJOBATEJIbCKMM TOMCKHAM MOJUTEXHUYECKANA YHUBEPCHUTET»

KAJEHIAPHBI PEATHHT -TVIAH JUCHUTTITAHBI

2019 / 2020 y4eOHBIH roj
OLIEHKA Jucnunnnaa Jexumu 16 Yac.
«Xumus 2 Tpext g .
«OTIM4HO» A 90 - 100 GarwioB - -
J1ab. 3anstust 24 Yag.
Xoporo» B 80— 89 GawioB 10 HaIPaBJIECHHIO Bceero ayji. padora 48 yac.
C 70 —79 GawioB 18.03.01 Xumuueckas TEXHOJIOTHS CPC 60 Yac.
D | 65-696amos 108 Hac.
«Y IOBILY HUTOro
E 55 —64 Gamios 3 3e
3auTeHo P 55 - 100 GarwioB
Heynonersopu
TEJBHO / F 0- 54 6arwioB
HE3a4TEHO

Pe3ysnbTaThl 00y4eHHs 0 AMCHUILINHE (chopmyauposams 05 KOHKPEMHOU OUCYUNTIUHDL).

PI 1 | IlpuMeHATh 3HaHMUSI OCHOBHBIX IOHSTHH, TEOPUH U 3aKOHOB XHMHUYECKOW TEPMOJMHAMUKU H

IPOLIECCOB.

KHHCTUKH, YUYCHUS O paACTBOpAX U IJJICKTPOXUMHUYCCKUX CHUCTCMAX IUISA OIMMCAHUSA XHUMHUUYCCKHUX

P/12 | BeimonHATh pacy€Thl TEPMOJMHAMUYECKUX (YHKIMH U KMHETUYECKUX MapaMeTpPOB XUMHUYECKUX

peaKIui, CBOMCTB PACTBOPOB U XAPAKTEPHUCTUK ICKTPOXUMUYECKHUX CUCTEM.

P13 | Uctonb30BaTh METOMBI

IUIAHUPOBAHUA W IIPOBCACHHA XHUMHUYCCKOIO OKCICPUMCHTA IJIA

YCTAQHOBJICHUSI 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHYECKHX MPOLECCOB,
Ka4eCTBEHHBIX U KOJIMYECTBEHHBIX XapPAKTEPUCTUK

ONpEACICHUsI UX

OneHoYHbIEe MEPONPHUATHSA:

Jlist AMCHMIIMH ¢ OPMOIi KOHTPOJIS — 3a4eT
(auddepeHuHpPOBaAHHBII 324eT)

OneHo4YHbIe MEPONIPHATHS Koa- | Banasl
BO
Tekymmii KOHTPOJIb:
TK1 | 3amura oTyera o JabopaTopHOi 12 36
pabote
TK2 | 3ammra UJ13 20 10
TK3 | IlpakTuyeckue 3aHATHS 4 24
HK | HesaBucumsrit konTposs LIOKO 2 30
HUTOI'o 100

IlOl'lOJ'lHlflTe.J'll:HbIe D0aJLIBI

YdeGHasi AeATeJbHOCTD / Koa-Bo | Bamibl
OLleHOYHbIe MepPONIPHSITUS
JII1 | Pabota B DneKTpOHHOM Kypce 1 10
«Xumust 2»
HUTOr'o 10

11




JOII 2

R Kon-Bo 4acon OneHo4Hoe Hndopmanuonnoe
22 MeponpusiTHe obecneueHue
E E g E Ayn. Cam. Kon-no
E ;‘ § g Yuebuan pesTeLHOCTE 0aJL10B Yueonas Hnrepner-
g § E JIMTEpaTypa pecypest
1 2 3 4 5 6 7 8 9
Jlexumu 1. Ocrogvl xumuueckot mepmoOuHamMuKuL. - - - OCH 1,2 P 1,5
JlaGoparopHas pabota 1. Onpedenenue mennosozo sgpgpexma - TK1 2 JOIl 1, 5 9P 2,5
PI1 |npoyecca pacmsopenus.
P12 |BeimonHenne MepONpHUATHil B paMKaX CaMOCTOSTENBHON
PJI3 |paGortsl cTynenra:
Pabora ¢ NeKIIMOHHBIM MaTepUaIOM, H3YYCHHE TEM, - 1 - - OCH1,2 |BP1,2,5
BBIHOCHMBIX Ha CAMOCTOSITENBHYIO IPOPA0OTKY.
IlonroToBka k 1abopaTopHOi padoTe. - 1 TK1 1 JOIl 1, 5 QP 2,5
[MpakTuueckoe 3aHsTHe 1. DHEpPreTHKa XMMUYECKUX 2 - TK3 6 OCH 3 QP2
peakuuii. J0I1 3 OP3
JOIT 5 OP5
Pl BrimoHeHNE MEPONIPUATHI B PaMKaX CaMOCTOSITEIILHON
P2 paboTHI CTyIeHTa:
PII3 IToaroToBka K MpakTHUECKOMY 3aHSATHIO. - 1 - - OCH 3 OP 5
J0IT12,3
Brmonnenne nomamuux 3ananuid (MA3). - 1 - - OCH 3 5P 1,2,5
J0I12,4,5
Paborta B 21IeKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOIT 2
3 Jlexuwus 2. Xumuueckoe pagrogecue. 2 - - - OCH 1 9P 1
OCH 2 OP 2
OP 5
PJ11 |/1aboparophnas pabota 2. Xumuueckoe pasnosecue. 2 - TK1 2 JOIT 1 OP 2
P2 JOIT 5
PJI3 |BrinonHeHue MeponpusTHH B paMKax CaMOCTOSITENbHON
paboTHI CTyIeHTa:
Pabora ¢ neKIMOHHBIM MaTepHaioM, H3YYCHHE TEM, - 1 - - OCH 1,2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITENHHYIO MPOPAOOTKY.
ITonroToBka Kk 1a00paTopHOI padboTe. - 1 TK1 1 JOIT 1, 5 QP 2,5
4 IIpakTuueckoe 3aHaTHE 2. XMMUUECKOE paBHOBECHE. 2 - TK3 6 OCH3 OP 2
JOIT 3 OP3
JOIT 5 OP 5
BrinonHenne MeponpusTuil B paMKax caMOCTOSATENbHOM
paboTHI CTy/IeHTA:!
Pl |TMoaroroxa x mpakTiueckoMy 3aHATHIO. - 1 - - OCH 3 9P 5
P12 JIOIT 2, 3
PI3 |Brmonnenue nmoMamHux 3amanuid (M13). - 1 - - OCH 3 OP1,2,5
JO0Il2,4,5
Pabota B 211€KTpOHHOM Kypce = 2 = = OCH1,3 9P 1,5
JOIT 2
5 Jlexuusi 3. OcHogvl XuMuyecko KUHemuKu. 2 - - - OCH1,2 9P 1,5
JlaboparopHas paboTa 3. OnpenaeneHne KHHETHIECKUX 2 - TK1 2 JOIl1,5 OP2,5
PJ[1 |TOPAAKOB peaKiiH.
PJI2 |Brimonnenue MEPOIPUATHI B paMKaX CaMOCTOSITEIbHON
PJ3 |paGote: crypenta:
Pabota ¢ IeKIIMOHHBIM MaTepUaIoM, U3y4eHHE TEM, - 1 - - OCH 1,2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITENIBHYIO MPOPA0OTKY.
ITonroToBKa K 1a00paTopHOI padore. = 1 TK1 1 JAOIl 1, 5 9P 2,5
6 IMpaxTnaeckoe 3aasTHEe 3. CKOPOCTH XUMHIECKIX PEAKIIHIA. 2 - TK3 6 OCH 3 3P 2
JOIT 3 QP 3
JOIT 5 OP5
BrinosHeHHe MepONpUATHIA B paMKax caMOCTOSITEIbHON
P/l |paboThl cTyneHTA:
PJ12 |IloarotoBka K MPaKTUIECKOMY 3aHSTHIO. = 1 = = OCH 3 9P 5
Pa3 J0I12,3
Brmonnenne nomamaux 3ananmid (MA3). - 1 - - OCH 3 DP1,2,5
JOIl12,4,5
Pabota B 21€KTpOHHOM Kypce = 1 = = OCH 1,3 9P 1,5

12




- S e
E E g E Ayr. Can. Kou-Bo
3 ; § g YueGuast nesTeLHoCT, 0aJL10B YyebHas Hnrepner-
=& %‘ E nuTeparypa pecypent
7 Jlexuus 4. Dnexmpoxumuyeckue cucmemvl. I arveanuveckue 2 - - - OCH 1,2 OP1,5
9/1eMeHMbl.
JlaGopatopnas pabota 4. OnpeneneHne YHEPIHU aKTHBALINL. 2 - TK1 2 JOIl1, 5 OP2,5
Pl
P/I2 |BrinosiHeHHe MEPONPUATHI B paMKaX CaMOCTOSITENbHON
P13 |paboTsl cTymeHTa:
Pabota ¢ neKIMOHHBIM MaTepHaioM, H3YUYCHHE TEM, - 1 - - OCH 1,2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITENEHYIO IPOPA0OTKY.
IloaroroBka k labopaTopHOii padore. = 1 TK1 1 HAOIT1, 5 OP 2,5
8 IIpakTrueckoe 3anstie 4. CriocoObI BBIpaKSHUS 2 - TK3 6 OCH3 OP 2
KOHLIEHTpaLUil pacTBOPOB. J0I1 3 OP3
JOIT 5 QP 5
BrinonHenne MeponpusaTUuil B paMKax cCaMOCTOSATENbHOM
P/l |pabots crymenTa:
PJI2 |IloaroroBka K MPakTU4ECKOMY 3aHATHIO. = 2 = = OCH 3 QP 5
Pa3 J0IT12,3
Brmonnenne nomamuux 3ananuid (MA3). - 2 - - OCH 3 9P 1,2,5
JA0I12,4,5
Pabora B 3JIeKTpOHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JOIT 2
9 Kondepenn-nenens 1
Toaroroska k TectupoBanuio [JOKO 3 OCH 1-3 OP 4
JOII 1-5
Tectupoanue [JOKO - 2 HK 15 JOIT 2
3ammra M3 - 1 TK2 5 JOIT 5 3P 2
Bcero no KOHTpOJILHOM TOUKe (aTTecTanuu) 1 24 30 68
10 Jlexuus 5. Dnexmponus pacmeopos 2 - - - OCH1,2 9P 1,5
JlaGoparopnas pabota 5. B3anMozeiicTBie METaJIOB C 2 - TK1 2 JOIl 1,5 3P 2,5
KHCJIOTaMH, IIEJI0YaMH U BOJOH.
P/l |BrImonHEHHE MEPONPUATHH B pAMKAaX CAMOCTOSTENLHOM
PJ12 |pabotsl cTyneHTa:
P/13 |PaGoTta ¢ TEKIIMOHHBIM MAaTEPUATIOM, H3YUCHHE TEM, - 1 - - OCH 1,2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIBHYIO IPOPA0OTKY.
IToxroroBka k 1abopaTopHOit pabore. - 1 TK1 1 JOIT 1, 5 3P 2,5
11 JlaGopatopnas pabota 6. ['aTbBaHHYECKHE 3JIEMEHTHI. 2 - TK1 2 JOIl 1,5 3P2,5
BrmonHeHne MeponpusATHii B paMKax caMOCTOSITEIbHOM
paboTEI cTyneHTA:
gﬁ; IToxroTroBka k 1abopaTopHOit pabore. - 1 TK1 1 AOIT 1 9P 1,5
I3 Brmonnenne nomamaux 3ananmnid (MA3). - 1 - - OCH 3 IOIT|{ 5P 1, 3,5
2,4,5
Pabota B 211€KTpOHHOM Kypce = 1 = = OCH 1,3 9P 1,5
JOIl 2
12 Jlexuus 6. Kopposus memannog, cnocobwl 3aujumol 2 - - - OCH1,2 DOP 1,5
Memannos om Kopposuu
JlaGoparopHas paboTa 7. DIEKTPOJIH3 PacTBOPOB COJICH. 2 - TK1 2 JOIT 1,5 2P 2,5
P/
P/12 |BbimonHeHue MeponpHsTHii B paMKaX CaMOCTOSATENbHOM
P13 |paboTsl cTymeHTa:
Pabora ¢ neKIIHOHHBIM MaTepHaiOM, H3YYCHHE TEM, - 1 - - OCH 1,2 OP 2,5
BBIHOCHMBIX Ha CaAMOCTOSITEIIbHYIO IPOPabOTKY.
IToxroroBka K JabopaTopHoii pabore. - 1 TK1 1 JOIl1,5 | BP 2,5
13 JlaGoparopHas pabota 8. Kopposus MeTamios. 2 - TK1 2 JOIT 1,5 2P 2,5
BeINoTHEHHE MEPONIPHUATH B paMKaX CaMOCTOSATEIbHOMN
P/l |pabots cTymenTa:
PJ12 |IloaroroBka k aboparopHoii padore. = 1 TK1 1 JOIN 1 9P 1,5
PJ13 |Boimonnenune nomamaux 3aganuii (MI3). - 1 - - OCH3 IOII| B3P 1, 3,5
2,4,5
Pabora B 211eKTpOHHOM Kypce - 2 - - OCH 1,3 3P 1,5
JOII 2
14 | PA1 |lekuus 7. Jucnepcuvie cucmemvl, Kiaccugpuxayusl. 2 - - - OCH 1,2 9P 1,5
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Ko1-Bo 4acon OneHo4Hoe Hndopmanuonnoe
- MeponpusiTHe obecneueHue
E E g E Ayn. | Cam. Koo
E ; § g YueGuast nesTeLHoCT, 0aJL10B YyebHas Hnrepner-
& %‘ E nuTeparypa pecypent
P12 |Pacmsopul neanekmponumos.
PI3 |JTabopatopnas paGoTa 9. IOHOOOMEHHbBIEC pEaKIUH. 2 - TK1 2 JOIl 1,5 3P 2,5
BrimoHeHNE MEPONIPUATHI B paMKaX CaMOCTOSITEIILHON
paboTHI CTyIEeHTA:!
Pabota ¢ neKIMOHHBIM MaTepHaloM, H3YUYCHHE TEM, - 1 - - OCH 1,2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITENBHYIO IPOPAOOTKY.
Pabota B »IIeKTpOHHOM Kypce.
IloaroroBka k labopaTopHOii padore. = 1 TK1 1 HAOIT1, 5 OP 2,5
15 JlaGopartopnas padota 10. ['maponus coseit. 2 - TK1 2 JOIl1, 5 OP2,5
BrinonHeHne MeponpusTUil B paMKaxX CaMOCTOSATENbHOM
P/l |pabotsl cTymeHTa:
P12 |IoaroroBka k 1aboparopHoii pabore. = 1 TK1 1 JOIT 1 OP1,5
P13 |Bemonuenue nomaniaux 3aganuii (M13). - 1 - - OCH3 IOIT| BP 1,3, 5
2,4,5
Pabora B anekTpoHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOIl 2
16 Jlexuus 8. Pacmeopul a1ekmpoaumos. 2 - - - OCH 1,2 P 1,5
JlaGoparopHas pabota 11. [IpousBeneHHe pacTBOPUMOCTH. 2 - TK1 2 JOIl 1,5 OP2,5
PJI1 |BrinonHeHue MeponpUsATHI B paMKax CaMOCTOSITENbHON
P12 |paboTsl cTymeHTa:
P/3 |Pa6ora ¢ JIEKIMOHHBIM MaTEPHAIOM, H3yUECHHE TEM, - 1 - - OCH 1,2 OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITENBHYIO IPOPAOOTKY.
Pabota B »JIEKTPOHHOM Kypce.
IoaroroBka k labopaTopHOii padore. - 1 TK1 1 JOIl1,5 | BP 2,5
17 JlaGoparopHas paboTa 12. Xumus snemernmos. Xpom, 2 - TK1 2 JOIT 1,5 2P 2,5
mapeaney.
BrinonHenne MeponpusTUil B paMKax cCaMOCTOSATENbHOM
P/I1 |paboTsl cTyseHTa:
P/12 |IloxroroBka K abopatopHoi paboTe. = 2 TK1 1 JOIT 1 OP1,5
P/3 |Boimonnenue nomannux saganuii (MJ13). - 2 - - OCH3 IOIT| BP 1,3,5
2,4,5
Pabora B anekTpoHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JOIT 2
18 Kondepenu-nenens2
P/I1 |IloxroroBka k TectupoBanuto [TOKO 3 J1OIT 2 OP 4
P12 |Tecrtuposanue [IOKO - 2 HK 15
P3 |3amura N3 - 1 TK2 5 JOIT 5 OP 2
Bcero no KOHTPOJILHOI TOUYKe (aATTecTanum) 2 24 30 100/100
O0muii 00beM paboThl 10 JMCIHUIIIHHE 48 60 100

HNudpopmanuonHoe obecneyeHue:

Ne (xonm)

OcHoBHas yyeOHasi 1uTeparypa (OCH)

OCH 1

cetu TIIV.

ANEeKTPOHHO-OnOMoTeunas cucrema. — URL:

O6mas xumus. Teopust u 3agaun: yuebnoe nocobue / H. B. Koposun, H. B. Kynemos, O. H. I'onuapyk [u
ap.] ; nmox pexakuumeir H. B. Koposuna, H. B. Kynemosa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2018. — 492 c¢. —Teker : 2aeKTpOHHBIN // JlaHb :
https://e.lanbook.com/book/104946 (nata obparenns: 11.03.2019). — Pexxum gocTymna: U3 KOPIOPATHBHON

OCH 2

I'munka, H. JI. O0mias xumus : yaeOnuk mis 6akanaspos / H. JI. T'muaka. — 19-e u3g. —Mocksa: FOpaiir,
2013. — URL.: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata o6pamenus: 11.03.2019). —
Pexum goctyna: u3 kopnopatuBHoil cetd TITY .- TekcT: 3neKTpOHHBIMH.

OCH 3

I'nunka, H. JI. 3amaun v ynpakHeHHs 10 o0IIeld XUMHUH : yueOHO-paKTH4ecKoe nocobue ajs OakaaaBpos /
H. JI. T'nunka; mox pexa. B. A. Ionkosa n A. B. babkoBa. — 14-e nuzn. —Mocksa: FOpaiit, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (mata obpamenus: 11.03.2019). — Pexum moctyna:
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http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf

u3 koprnopatuBHoi ceTu TITY.- TekcT: 31eKTpOHHBIH.

Ne (kom) | MomogHuTe bHasi yueOHas Jurepatypa (JOII)

JOIT 1 Crace, H. ®@. JlabopaTopHBIii MPakTUKYM IO OOLIeH M HEOpraHW4ecKod XUMuM: ydeOHoe nocodue / H. ©.
Crace, A. A. Ilmakugxkun, E. M. Kusa3ea; HanmoHanbubiii wucciaenoBatenbckuii  Tomckuii
nonurexandeckuil yauBepcureT (TIIY). — 3-e m3x., mepepad. u mon. —Tomck: U3x-Bo TIIY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata o6pamenus: 11.03.2019). — Pexxum gocryma:
n3 KopnopatuBHoi ceTu TI1Y.- TekcT: 31eKTpOHHBIN.

J0II 2 Cracp, H. ®@. Pemenne 3amad mo o6miei xumun : yaebnoe mocodue / H. @. Cracs, A. B. KopmryroB. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2016. — 168 c.  Tekct : 3neKTpoHHBIN // JIaHP : 3IEKTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/75521 (mara oGpamienus: 11.03.2019). —
Pexum noctyna: u3 kopnopaTtusHoii cetu TITY.

JOIT 3 CwmoroBa, JI. M. PykoBoACTBO K IPaKTHYECKUM 3aHATHIM IO o0IIeid Xxumuu : ydyeOHoe mocodue / JI. M.
CMmonoBa; HanmoHaneHsli uccnenoBarensekuil Tomckuit nonurexundeckuit yausepeureT (TITY). —Tomck:
Wzn-so TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mata o6pamienus:
11.03.2019). — Peskum moctyma: u3 koproparuBaoit cetu TITY .- TekcT: 3MeKTPOHHBIH.

HOIT 4 COopHUK 3a/1a4 M yHNpakKHEeHHH 1o obuield xumuu : ydeOHoe mocobue [DnektponHblii pecypc] / E. b.
TlomymkoBa, E. M. Kuszera, FO. 0. Mupomnanuenko [u ap.]. — 1l-e m3x. —Tomck: 2016. — URL:
https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf (mata o6pamenus: 11.03.2019). —
Pexxum pgoctyna: u3z kopnopatuBHoi cetd TIIY.-TekcT: 31eKTpOHHBIN

JOIT 5 Cracp, H. ®. CnpaBounuk mo oOmieid m HeopraHmdeckoid xummu|: ydeOHoe mocobme / H. @. Cracs;
HammonanesHsiit nccnenoBatensckuii ToMckuit momurexandeckuii yausepcurtet (TIIY), UacTuTyT rizuku
BeIcokux TexHoyoruit (MPBT), Kadenpa obmeit n Heopranmueckoit xumuu (OHX). —Tomck: U3a-o TIIY,
2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (zata obpamenus: 11.03.2019). — Pexum
noctyna: u3 kopnoparuBHoit cetu TIIY.- TekcT: 3neKTpOHHBI.

Ne (kom) | HazBanme diiekTponHoro pecypcea (9P) Anpec pecypca

OP 1 DNeKTPOHHBIN Kype «XuMHs 2 https://stud.Ims.tpu.ru/course/view.php?id=2604.

OP2 Hayunas snexrponnas 6ubnuorexa — Jnekrponnsie | http://elibrary.ru/defaultx.asp
Bepcun 350 xypHanoB wu3parensctBa "BO u
aHHOTallMu  cTareid.  Onp3eBuUp" 1O  BCEM
HanpasJeHUsIM (yHIaMEHTAIbHOM HAYKH

3P 3 NIST WebBook - CopaBounnk Harmonansaoro | http://webbook.nist.gov/

WHCTUTYTa CTaHAAapTOB U TexHoioruit CIIIA) cBeneHus mo
HCOPTaHNYCCKUM COCIUHCHUAM, TEPMOIUHAMUYICCKUE
nansble, MK-cnekrpsl, 9KC, OIIP u np.
OP 4 XUMHUYECKHH TpeHaXKep http://exam.tpu.ru/dashoard/object/bank/form?d=21
9P 5 YebHbIe T0Co0Hs 10 Kypey «XHMHsD) http://portal.tpu.ru/departments/kafedra/onh/educatio
n, http://www.lib.tpu.ru/catalog_arm.html

Cocrasun: [onentr OEH (Mauexuna K.I1.)

«_» 20 1.

CornacoBaHo:

PykoBonuTens moapaznenenus 1.¢.-Mm..H, npodeccop (Ilamannu U.B.)
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http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
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
https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
https://stud.lms.tpu.ru/course/view.php?id=2604
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://webbook.nist.gov/
http://webbook.nist.gov/
http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://portal.tpu.ru/departments/kafedra/onh/education
http://portal.tpu.ru/departments/kafedra/onh/education
http://www.lib.tpu.ru/catalog_arm.html

u3 kopropaTuBHoO¥ ceTH TITY .- TeKCT: 31eKTPOHHEI.

Ne (kox)

JononnuTenbHas yueOHas aureparypa (JIOI)

JIOIT 1

Crace, H. @. JIaGopaTOpHEIH NPakTHKyM MO 06Liell H HeOpraHUYecKol XuMuu: yuebHoe nocobue / H. ®.
Crace, A. A. IInakupxun, E. M. Kuazesa; HaumoHanbHeI HcchnenoBaTensckuii  TOMCKHMiA
nonuTexuuyeckuii ynusepcuret (TIIY). — 3-e uzn., nepepa6. u non. —Tomek: HUsza-so TITV, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2019). — Pexum noctyna:
u3 KopriopaTuBHOM ceTH TITY .- TeKCT: 3NMeKTPOHHBIM.

JIOIT 2

Cracp, H. ®. Pemenue 3ana4 no obmei Xumun : y4e6Hoe nocodue / H. @. Cracs, A. B. KopmyHos. — 3-e
u3fL., crep. — Cankr-TletepOypr : Jlanb, 2016. — 168 c.  Tekcr : aneKTpoHHbI // JIaHb : 3J€KTPOHHO-
Gubnuoreunas cucrema. — URL: https://e.lanbook.com/book/75521 (nata obpamenus: 11.03.2019). —
Pexxum moctymna: u3 kopriopatusHo# cetu TITY.

10113

Cwmorosa, JI. M. PykoBOACTBO K MPaKTHYECKHM 3aHATHSM IO obmielt xumuu : yue6Hoe mocobue / JI. M.
Cwmonosa; HauuonansHeli uccrnenoparensekuit ToMckuit nonurexuudeckuit yausepcutet (TITY). —~ToMck:

Wzp-so TIIV, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara obpalneHus:

11.03.2019). — Pexum noctyna: u3 KopnopaTiHO# ceti TITY .- TeKCT: 3MeKTPOHHEIH.

JIOIT 4

CBopuuk 3amay M ynpaxHeHuil mo obmeil Xumun : yyeGHoe mocobue [DnexTponHsii pecypc] / E. B.
Tomymkosa, E. M. Kussesa, }O. ¥O. Mupomnuyenko [u ap.]. — l-e usn. —Tomck: 2016. — URL:
https://portal.tpu.r/SHARED/g/GEB/study1/Tab5/zadachnik.pdf (nara o6pamenus: 11.03.2019). —
PexxuM foctyna: u3 kopnopatusHoii cetd TITY.-TeKCT: a1eKTpOHHBIHN

JOIT 5

Cracp, H. ®. CnpaBoynuk no oOmeif ¥ HeOpraHudyeckoi xumuu]: yueGHoe mocobue / H. ®. Cracs;
HauuonanbHeli ucenenosatensckuit ToMckult nonutexandeckuii ynusepeutet (TITY), UHCTUTYT dusuky
BeICOKUX TexHonorui (UPBT), Kadenpa obmeit u Heopranudeckoit xumun (OHX). —Tomck: Usn-so TIIVY,
2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nata o6pamenus: 11.03.2019). — Pexum
JocTyna: u3 KoprnopaTuBHOH cetu TIIV .- TekcT: 31eKTpOHHEII.

Ne (kox)

HasBanue as1ekTpoHHOro0 pecypea (9P) Anpec pecypca

OP 1

OneKTpoHHEIH Kype «XuMus 2» https://stud.Ims.tpu.ru/course/view.php?id=2604.

OP2

Hayunas snexkTpoHHas 6ubnuoreka — DnektporHsie | http://elibrary.ru/defaultx.asp
Bepcud 350 xypsajoB wu3pmarensctBa "BO u
aHHOTalWM  cTaTeil.  Omp3eBHP" N0 BceM
HaIpapJeHHAM QyHIaMEHTAIbHOM HAyKH

9P3

NIST WebBook ~— Cnpasousuk HaumonansHoro | http:/webbook.nist.gov/
HHCTUTYTa CTaHAapToB ¥ TexHonoruit CIIIA) ceenenus mno
HEOPraHWYECKHM  COCOMHEHMSM, TEPMOAMHAMUYECKUE
naunsie, UK-cniekrpsr, OKC, OIIP u ap.

OP4

XuMmudeckuii TpeHaxkep http://exam.tpu.ru/dasboard/object/bank/form?d=21

OP5

VuebHsle mocobus 1o kypey «Xumusi» http://portal.tpu.ru/departments/kafedra/onh/educatio

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

Cocrasui: louent OEH % ;% (Mauexuna K.1.)

s

0é 20/

CornacoBaHo: &%/
PykoBogutens nonpasnenenus A.¢.-M..H, npodeccop p (Ilamanun U.B.)
"4
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