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1. PoJab nucuuminabl «Xumus 2» B OPMUPOBAHMH KOMIIETEHIMI BHIITYCKHUKA:

CocraJsionye pe3yJbTATOB 0CBOCHH (1eCKPUITOPHI KOMIIETEHIIHHN)
Koa xomnereHmu
HaunmeHoBaHue KOMIIET! CHIIMHA
Kox HaumenoBanue
Baageet onbITOM NMPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK U MAaTEMATHYECKUX
YK(Y)-1.B1 METOJIOB ¥ MOJIETICH ISl peLIeHUs 3a/1a4 TEOPETUUECKOT0 U MPUKIAJHOTO XapaKkTepa
VK(Y)-1.B2 Baageer penpoAyKTUBHBIMH METOAAMH TO3HABATEILHOMN NEATETHPHOCTH U
CriocoGeH 0CyIIECTBIISTh ) MBICJIMTEJILHBIMU ONIEPAIIUSIMHE JUTsL PEUICHUS 33/1a4 eCTCCTBCHHOHAYYHBIX JUCIUILINH
MIOWCK, KPUTUYCCKUH aHAIN3 U
» KP YK(Y)-1.¥1 ¥YmMeer pemiath 3a1a4M TEOPETUIECKOTO U MPUKIIATHOTO XapaKTepa
VK(Y)-1 CHUHTE3 UHPOpMAITHH,
NPUMEHSTH CHCTEMHBII YMmeeT 0600111aTh yCBOCHHBIE 3HAHHUSI €CTECTBEHHBIX HAYK KaTErOPHsIMH CUCTEMHOTO
MOAXO ISl PEHICHUS YK(VY)-1.¥2 aHaJIM3a U MOAX0/1a U MBICIUTEIbHBIMU OTIEpAlsIMU aHalIM3a, CHHTE3a, CPAaBHEHUS U
IIOCTABJICHHBIX 3aaa4 OLICHKH
3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTHUYECKHE METOIbI TEOPETUYECKOTO
YK(Y)-1.31 y JIbl TCOp
xapakrepa
VK(Y)-1.32 3HaeT penpoIyKTHBHBIC METOABI MO3HABATCILHOW JACATEILHOCTH, IPH3HAKH
) CHUCTEMHOTI'0 MOJIX0J1a M CUCTEMHOI'0 aHaJu3a
BuiameeTt ombITOM IJIAHUPOBAHHUE U IPOBEICHUE XUMUYECKUX UCCIICAOBAHUNA B 00JIACTH
T'otor npumeHsTH OMK(Y)-3.B9 TEPMOJIMHAMUKH, KHHETHKH, dJICKTPOXUMHH, XUMHH PACTBOPOB, aHAIHM3 ¥ 0000IICHNE
(byHIaMeHTaIbHBIE ’ 9KCIEPUMEHTANBHBIX JAHHBIX, BBISBICHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX
MaTEMaTUYCCKHUEC, IIPOLIECCOB
€CTCCTBCHHOHAYIHBIC ‘YMeeT onpeieiaiTh TEPMOAMHAMUYECKUE U KHHETUYECKHE MTapaMeTPbl XUMHUYECKUX
OIIK(V)-3 OOLIENHKEHEPHbIE 3HAHNUS B OIIK(Y)-3.Y9 TIPOILIECCOB, TIPOBONTE PACUETHI KOMHUESCTBEHHBIX XapaKTEPHCTHK PACTBOPOB
npoQeccuoHaNbHOMI HEDJIEKTPOJIUTOB U JIEKTPOJINTOB, BBIABIATE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHIECKHUX
JIeSITeNIbHOCTH peakimii
OIIK(Y)-3.39 3HaeT OCHOBHBIE MOHATHUS U 3aKOHBI XUMHUYECKON TEPMOANHAMUKU, KUHETUKH,
9JIEKTPOXUMHHU U IPOLECCOB, MPOTEKAIOLIUX B PACTBOPAX
2. Iloka3aTenn n METOAbI OLICHUBAHUA
Ilnanupyembie pe3yJibTaThl 00yUeHHUs M0 TUCIMILINHE KomnereHnus HaumeHnoBanue pasaesa MeToabl OLIeHMBAHUS
Kox HaumeHoBaHue JHCIUIIIHHBI (oLleHOYHbIE MEPONPUSATHS)

P 1 | IlpuMeHATh 3HAHUS OCHOBHBIX MOHITHIA, TECOPUH U 1. 3akoHOMEpHOCTH [InceMeHnHas mpoBepoUHas
3aKOHOB XUMHYECKOH TEPMOANHAMHUKHN U KUHCTUKU, XUMHNYECKUX peaKuHﬁ pa60Ta Ha IPaKTHYCCKOM
YUYCHMS O paCTBOPAX U SJICKTPOXUMHUUYCCKUX YK(V)-1 2. 3JI€KTp0XI/IMI/I‘-I€CKI/Ie 3aHATHUU.

CUCTEMax JIJIsl OTTMCAHUSI XUMUYECKUX TTPOIIECCOB. OIIK(Y)-3 MPOIIECCHI 3amwmra NJ13.
3. XuMHs pacTBOPOB TecTupoBaHue — HE3ABUCUMBII
koHTpoJb [JOKO




P2 | BeimonHATh pacuéTsl TEPMOIUHAMUYECKUX (DYHKIIMNA 1. 3akoHOMEpHOCTH IIuceMenHas npoBepoYHast
U KUHETMYECKUX MapaMeTpPOB XMMHUYECKUX PEaKIIUid, XUMHYECKHUX PEeaKIHii paboTa Ha MPaKTUYECKOM
CBOWCTB pPacTBOpPOB 1 XapaKTCPpUCTHUK YK(VY)-1 2. DNEeKTPOXUMUYECKUE 3aHATHUH.
AIIEKTPOXMUMUYECKHX CHCTEM. OIIK(Y)-3 MIPOIIECCHI Bamura UJ13.

3. XuMHs pacTBOPOB TecTupoBaHue — HE3ABUCUMBII
koHTpoJb [TOKO

PA3 | Mcnonp3oBaTh METOBI INIAHUPOBAHUS U MTPOBEACHUS 1. 3akoHOMEpHOCTH 3amuTa oT4eTa 1no
XUMHYECKOTO SKCIepUMEHTa MJil YCTaHOBIICHUS XUMHYECKHUX PEeaKIHii nabopatopHoit pabore.
3aKOHOMEPHOCTEN IIPOTEKaHUs XUMUYECKHUX OIIK(Y)-3 2. DNeKTpOXUMHUYECKHE
MPOLIECCOB, OMpeeNeHnuss UX KayeCTBEHHBIX U MIPOLIECCHI
KOJINYECTBEHHBIX XapaKTEPUCTHK 3. Xumus pacTBOpOB

3. IlIxkana oueHnBaHus
ITopsimox opraHm3anuy OLEHUBAHUS PE3YJIbTATOB OOYYEHHUS B YHHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIlCHHBaHUS pe3yNbTaToB 00y4yeHus B ToMckoM monurexHudeckoM yHuBepcutere (Cucrema olieHHBaHUsA)» (B JCHCTBYIOIIEH pelaKiInm).
Hcnonb3yercss OalsIbHO-pEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ysbTaToB oOyueHHs. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHasi) MO BUAAM
yuebHoll nestenbHOCTH (M3yueHue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpoBaHHE, NPAKTUKH) OMNpEeAeseTcs CyMMOW OaloB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISA U MTPOMEKYTOYHON aTTECTAIluK (MTOTOBas pEUTUHTOBAasI OlleHKa - MakcumyMm 100 GasuioB).

PacnpeneneHI/Ie OCHOBHBIX W OOIIOJHUTCIBHBIX 0amnoB 3a OICHOYHBIC MCEPOIIPHUATHUA TEKYIIETO KOHTPOJIA H HpOMeXQYTOHHOfI arrecranuu
YCTaHaBJIMBACTCA KaJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUIIIINHBI.

PGKOMGHI[yeMa}I mKajaa ajisi OTACIAbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYHICT'O KOHTPOJIA

% BBINOJTHEHHS CooTBeTCcTBHE
" OnpeseieHne OLEHKH
3aJaHUsA Tpa)]ﬂllﬂOHHOPl OLICEHKe
90%+100% «OTINYHOY OTinyHOE MOHUMAaHKE NMPEeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MPAKTUUECKON JAesITEIbHOCTH,
HEO0XOIMMBIC PE3yJIbTaThl 00y4YeHUs] chOPMUPOBAHBI, UX KAYSCTBO OLICHEHO KOJIMYESCTBOM 0AJUIOB, OJIM3KHM K MAKCUMAIILHOMY
70% - 89% «Xoporo» JlocTaTo4HO MOJTHOE TOHUMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMCHHS U OIBIT MPAKTHYCCKON ICATCILHOCTH, HCOOXOIUMBIC PE3yJIbTaThI

06y‘I€HI/I${ C(I)OpMI/IpOBaHI)I, Ka4y€CTBO HU OJJHOT'O U3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM OajIoB

55% - 69% «Y IOBILY [IpuemiieMoe MOHNMaHKE TIPEAMETA, yIOBICTBOPUTEIBHBIC 3HAHNS, YMEHHUS H OIIBIT IPAKTHIECKOH NesTeTbHOCTH, HEOOXOMMEbIC Pe3yIIbTaThI
00y4deHms c(hOpMHUPOBAHEI, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHIMAaJIBHBIM KOJIHYECTBOM OaJIJIOB

0% - 54% «Heynosa.» Pe3ynbTaThl 00ydeHus] He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHSIM




IlIxana 1151 OIEHOYHBIX MEPONPUSITUN PK3aMEeHa

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3aJaHUH SK3aMeHa 021 TPaAMIMOHHOIi OlleHKe Onpeneacnne ouenku

90%+100% 18 =20 «OTIIaHO» OTiaryHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTUIECKOU JCSITEIbHOCTH,
HE00XO0IMMBIE PE3yJIbTAaThl 00yUIeHHS C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OAJIIOB, OJIM3KUM K MAaKCUMaJIbHOMY

70% - 89% 14+17 «Xopo1o» JlocTaTo4YHO MOJIHOE TOHUMAaHHKE MPEMEeTa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIHHOCTH, HEOOX0IMMBbIE
pe3ynpTaThl 00yueHus chOPMHUPOBAHBI, KAYECTBO HM OTHOTO M3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMIECTBOM OaJlIIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHUE MIPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIC
[pe3ysbTaThl 00y4eHHs CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MHUHHUMAJIbHBIM KOJINYECTBOM 0aJlJIOB

0% - 54% 0+10 «Heynosa.» Pe3ynbTaTel 00ydeHus] He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHSIM

4. IlepedyeHb TMIOBBIX 3aIaAHU I

OneHoOYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJILHBIX 32JaHUI

—

| IIuceMeHHas nmpoBepoyHas
paboTa Ha MPaKTUYECKOM
3aHATHU

3amaHus:

3apnanue 1.

Ecim mimacTHHKY M3 YHCTOrO IMHKA OMYCTUTHh B pa30aBIICHHYIO KHCIIOTY, TO HauyaBIIeecs BBIJCICHHE BOJOPOJa BCKOpE
mouTu mnpekpamaercs. OJHAKO, MPU NPUKOCHOBCHHHM K IIMHKY MEIHOM MaJO4YKOW W3 TOCIEIHEeW HavyuHaeTcs OypHOe
BBIJICJICHUE BOiopoa. Jlalite 00bsICHEHHE TPOUCXOIAIIEMY.

3amanue 2. DIeKTpoau3 BOJHOrO pacTBopa xjopuaa Hukends (II) B anekTponausepe ¢ HHEPTHBIM aHOAOM MPOBOJWIM S5 U NpHU
cune Toka 20 A, BBIXOI MO TOKYy cocTaBuil 95%. 3amumure cxeMy oanekTponusza. Omnpeaenure: KOIUYECTBO
n3pacxooBaHHOTO ekTpruaecTa (Kir); Maccy BemecTBa, BEIIEIUBIIETOCs Ha KaToe (T).

3amanne 3.

Hanumure ypaBHEHUS 3JEKTPOXUMHUYECKON KOPPO3HH XpoMa C KUCIOPOAHOU Aemnoiisipuzanueid. KakoB KOHEUHBIM MPOIAYKT
OKHUCIIeHH XxpoMa? Hanmmure ypaBHEHHS BCeX IPOUCXOAAMNINX IporeccoB. CrenaiiTe BEIBO BO3MOKHOCTH KOPPO3HOHHOTO
nporecca? OTBeT 000CHYHTE.

2| 3amura oT4eTa 1no
nmabopaTopHou pabdoTe.

Bomnpocsr:

1. Peaxmums: A(r) + 2B(r) = 2C(r) asnserca npocroii. Kakoii rpagux oTpaskaeT 3aBUCUMOCTb CKOPOCTH ITOH PEaKIUH OT
KOHIICHTpaIuy BemiecTBa A 1 BemecTBa B? O6wsacHUTE cBOH BEIOOP. Hanmmure knHeTHIECKOE YpaBHEHHE ATOH PEaKIIHH.
YemMy paBeH 00MIHi TOPSIIOK peaKIim?

1) 2) 3) 4)

2. Kakas sHeprust Ha3bIBaeTcsl sHeprueit aktuanuu? Kak oHa BIMSET HA CKOPOCTh XUMUUECKON peakuu? 3aBUCHT JIU OHA
oT TeMrieparypbl? Kakoit BBIBOJ MOXKHO CI€JIaTh O XUMUUECKON PEeaKIMK, PACCUNTAB JJIsl HE€ SHEPTUI0 aKTUBALIUU?




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

3. Kakum 06pa3oM ycTpoiicTBO TepMOCTaTa, HCIIOIB3YEeMOro B JabOpaTOpHOii paboTe, BIWSET Ha BEIHYNHY HOTPEITHOCTH B
pacyere SHEPruM aKTUBALUU?

KonTtpossHbIe BOIPOCH pa3MenieHs! B yaeOHOM mocoomn: JIabopaTopHBIi IPaKTUKYM IO OOIIeH i HEOPraHMYECKOW XUMUH:
yue6Hoe mocobue / H. @. Cracs, A. A. IInakuakus, E. M. Kus3esa; HannonansHeIH nccnegoBaTenbekuii ToMeknit
nonurexuudeckuit yausepcuret (TITY). — 3-e u3a., nepepad. n norn. —Tomck: U3x-so TI1Y, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (zara oopamenwus: 11.03.2020). — Pexxum noctyna: U3 KOpHOPaTUBHOM
cetu TIIY.- TekCT: 37EKTPOHHBIN.

3amumra UJ13.

Bomnpocsr:

1. OOBsicHUTE, TOYEeMy KOHIIEHTpAIMs PEarcHTOB M KaTalu3aTOp HE BIMAIOT HA 3HAYCHHE KOHCTAHTHI PAaBHOBECHA?
PaccunTaiiTe paBHOBECHYIO KOHIIEHTpaIuio Bogopoxa B peakiuu 2HI(r) «» H2(1) + 12(r), ectm HavanpHas KOHIGHTPALIUS
HomoBoopoaa coctarisia 0,55 Moub/J1, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anummuTe OCHOBHBIE CTAIWH PACTBOPEHHS TBEPHBIX BEIIECTB, KAKUMH TEIUIOBBIMHU d(PQPEKTaMU OHH COIPOBOKIAIOTCS.
IIpu pactBopenuu 10 r rugpokcuna Hatpus B 250 M BoAbI TeMmepaTypa noBelcunack Ha 9,7 K. Paccuuraiite sHTansmuio
pacTBOpEHUs TUAPOKCHIA HATPUs, MPUHUMAs yIEIbHYI0 TEIUIOEMKOCTh PacTBOpa PaBHOM YAEIbHOW TEIIIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Brruncnure TeMneparypsl KpUCTaITM3aLUK U KUIIEHHUS PacTBoOpa, cojepkariero 3,4 r xiopuzaa 6apus B 100 r Boxsl, ecin
KaXyllas CTeNeHb KPUCTAJUIM3ALUHU COJIU B pacTBOpe cocTaBiseT 75 %.

4. Kakue 13 nepeyrciaeHHbIX XapaKTepPUCTUK: TeMIIepaTypa, SHTPOIUS, Macca, IIOTHOCTh, CBOOOIHAS SHEPIUsl, BHY TPEHHSIS
SHEPIHs, TEIUIOTa SBILIIOTCS (YHKIMSAMH COCTOSHHS, a Kakue — MapaMeTpaMH COCTOSIHHS CHCTeMBl. Ha pucyHke
MIPECTaBIICHBI YHEPTeTHIECKHE TUarPaMMBI IPOLIECCOB OKHUCIICHHUS YTIIepoia M a30Ta:

E) &
NO C+0;
E — By ———
| I
l |
AE| 90,37 Kk AE, 393,5 kK
| |
| I
YNy +12 0, 1 | CcO,
Ey| —e— E, e —

Xoa peakuﬁ Xon peaxuﬁ

Kakoii 13 mporeccoB sBISCTCS YK30TEPMHUUYCCKUM, a Kakoil — sHgorepMudeckuM? OTBeT nosicHuTe. Paccunraiite 00beMbI
PEareHToB U MPOAYKTOB HIOTEPMHUUECKOIO MPOLIECCa, €CIU B pe3yJbTaTe €ro NpoTeKaHus NoroTmiochk 125 k/{x rermna.

5. Tlpusenensl rpagukd 3aBUCHMOCTEHl KOHCTAaHThl pAaBHOBECHS OT TEMIEPATyphl JUIs 3K30TEPMUYECKHX M
SHIOTEPMHUUECKUX PEAKIUMN:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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AH <0 AH >0

—

OOBsCHUTE TOJTYYCHHBIC 3aBUCIMOCTH.
Koncranta paBHoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHblE KOHLEHTpallUd BOJIOPOAA U
ammuaka passbl 0,2 u 0,08 Monb/11. Beruncnute HayaibHBIC KOHIICHTPAIMH a30Ta M BOJIOPO/IA.

COopHEK 33134 U YIIpaXHEHAHN 10 obmiel xumun: yaeoHoe nocobue [Dnextponnsiii pecype] / E. b. Tomymikosa [u ap.]. —
2-e m3A., IOM. U uchp.. — | xommbrotepHsIid ¢aitn (pdf; 1.5 MB). — Tomck: 2019. — 3armaBue ¢ skpana. — Jloctym u3
kopropatuBHOii cetn TITY. Cxema mnoctyna: https:/www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4]

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

[Tpumep Ounera:

1. PacTBOp BemiecTBa-HEIIEKTPOINTA 3aKWIaeT Mpu Temneparype(yopats) Ha 15,36° BbIme, deM dYHCTHIH OeH301
(Ka(6enzoma)= 2,57). Ecm 550 r BemiecTBa pacTBOPUTH B OJHOM KWIOTpaMMe O€H305la, TO TOHIDKEHHE TEMIIEpaTypHI

kpuctammusanuu pacteopa (Kk(6enzoma) = 5,70), coctaBut °.

2. OcMoTHYECKOE AaBIIeHUE pacTBOpa, B 1 11 koToporo coxepxkutcs 25 T rimoko3sl (C¢H1206) npu 25 °C, paBHO klla.
3. YcTaHOBUTE COOTBETCTBHE

BemectBo CBOWCTBO B BOJTHOM PacTBOpE

A) HNO; 1) cnaOblit AeKTPOIUT

b) CH;COOH 2) CUJIBHBIN 2JIEKTPOJIUT

B) KOH 3) HEDNIEKTPOIUT

I') C;HsOH

J1) NaCl

4. KoHcTaHTa AUCCONMAIMH a30THCTON KUCIIOTHI IPH Pa30aBICHUHU pacTBOpa
HNO, =H"+ NO,~
1) yBenmumBaeTcss  2) yMEHBIIAaeTCs  3) HE M3MEHSETCA
5. M3oToHn4eckuii KOIPPUIMEHT HHUTpaTa Kauus, KaXylascs CTEeNeHb AUCCOLMAIMA KOTOPOTO B BOJHOM pPacTBOpPE
coctasisieT 50%, paBeH
6. Ecin creniens nuccormanuu 0,2 M mypassnHOi kuciotsl (HCOOH) paBra 0,03, To KOHCTaHTa JUCCOIMAIIAY PaBHA .
7. H2SO4 B3anMoieficTByeT He0OpaTHMO C
1)Na,S  2)BaCl, 3) NaOH 4) NaCl



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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8. KonnuecTBo HOHOB B KPaTKOM HOHHOM YPAaBHEHUH PEAKIUH
NaSO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJTb.
9. Kuciyro cpey HIMEIOT BOAHBIE PACTBOPHI COJIEH

1) Na;SiO; 2) FeCls 3) ZnSO4 4) Na;SOq4
10. Cynsdun natpus (NaxS) B BOIHOM pacTBOpe
1) Tuposu3yeTcs 0 KaTHOHY
2) TUAPOIIU3YETCS 110 AaHUOHY
3) runponusyeTcs 1o KaTHOHY M aHHOHY
4) He TuapoNu3yeTCs
11. YcranoBuTe nociae0BaTeNbHOCTD 10 YBEIUYEHUIO BOCCTAHOBUTEIEHOW aKTUBHOCTH METAJLIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. D/1C MenHO-KaqMUEBOTO TalbBaHHIecKoro snemenTa (9°Cd?"/Cd= -0,41 B, ¢°Cu?"/Cu = +0,34 B) npu cTanmapTHBIX

YCJIOBHSIX paBHa B.

13. Ha aHoze mpy KOppO3WH OIMHKOBAHHOTO JKeJle3a MPOTEKAET IPOIIECC

1) Fe - 2e = Fe**

2)Zn -2e =7Zn*

3)2H" +2e=H;

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

14. Ecnu npoBoauth 3nekTposiu3 pactBopa CoSO,4 B Teuenue 10 1 npu cuie Toka 20 A (1 = 80%), To Macca BeIecTBa,
o0pa3zyronierocsi Ha KaTojie COCTaBUT r.

15. Ha xaToje mpu 3JIeKTpoIn3e BOIHOTO PACcTBOPA XJIOPHAA IIMHKA C IIMHKOBBIM aHOJOM IPOTEKAIOT MPOIECCHI
1) Zn —2e =Zn?*"

2)Zn** +2e=17Zn

3) 2H,0 —4e =0, + 4H"

4) 2CI" —2e =Cl,

DK3aMeH

buer 1.

1. BemectBo, He 0Opa3yrormieecs: U3 MPOCTHIX BEIICCTB

DAG? (NO3) = 51,1 kI]oic/mons 3))A/G’ (NH3) = -16,7 xlloic/monn
2D)AG’ (NO3) = -82,4 xllonc/mons 4) WG’ (CHy) = -50 xorc/monw

2. TepmoxuMmuueckoe ypaBHEHHE PEAKIIMU UMEET BUJ
CHa(r) + H2Or) = 3Har) + CO(r
AHP kllnc/mone 74,9 2418 0 110,5
[Tpu monydennn 224 1 Bomoposa (H.y.) TOTIIOTUTCS kJ[x Terotel. Omeem damuv ¢ MOYHOCMbBIO
00 Oecsamyix.
3.  DOwnrampnug  oOpa3oBaHMsl  NeHTAaQTOpHIAa  MBIIIbSIKA, BBIUMCICHHAsE HAa  OCHOBAaHUHU




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

HKCHEPUMEHTAIbHBIX JAHHBIX:
2AS@) + 3F2¢) = 2AsF3); AH? = -1842 xJIx
AsFs@) = AsF3) + Foy; AH% = 317 kJIx
paBHa kJlx. Omeem dams ¢ mounocmuvio 00 Yenoeo Yuca.
4 KputepueMm HaImpaBlIE€HHOCTH TIpoOLeCCa B 3aKPHITOM TEPMOJUHAMUYECKOH CHCTEME SBISETCS
U3MCHEHUE

1) suranbnuss  2)sHeprus [u66ca  3) sHTponus

5. BelpaskeHre KOHCTaHTBI PAaBHOBECHS I 00paTUMON peaKLuu
MgCO3x) >MgOw)+ CO2r)+ Sy MeeT Bug

__1 [MgCO; ]
Kol Y eollcos
2) KZ[COz] 4 K= [MgO ]'[Coz]

[MgCO3]

6. Ecim B oOparumoii peakiun A+2B«<D paBHoBecHble KoHueHTpauuu A; B u D pasHsl,
COOTBETCTBeHHO, 0,6; 1,2 1 2,16 MOJIB/J1, TO KOHCTaHTa pPAaBHOBECHS paBHA

7. Cxopoctb mnpoctroil peakunun CoHary + Hze) = CoHer) npu noBelieHun naeineHuss B 4 pasa
YBEJIMYUBAETCS B

8. Ecau TemneparypHbIil Koa(quuneHT CKOPOCTH PEaKLMU paBeH 4, TO IpH MOBBIIICHUU TEMIIEPATYPhI
Ha 20 rpalycoB CKOPOCTh 3TOM pEaKIMHU YBEIUUUTCS B

9. Ilpu temneparype 285 K Hekoropas peakiusi 3akaHuuBaeTcs 3a 3 yaca, a npu 305 K 3a 20 mumn.
TemmnepaTypHbIit KOAhPHUITMEHT CKOPOCTH PEAKIIUN PaBEH

10. Ecnin koHCcTaHTa CKOpOCTI/I peakuuu nepsoro nopsiaka 203w = 302(r) mpu 0° C pasua 1,41-10> ¢!, a
npu 20° C pasna 1,27-10° ¢!, To TemmeparypHBIi K09pHUIMEHT CKOPOCTH PEaKINH PaBeH

11. PacTtBop BelecTBa-HEdIEKTPOIUTA 3aKUMAeT NMpH Temieparype(yopars) Ha 15,36° Bbime, uem
yucThiid 6en3o0i (Ka(6enzomna)= 2,57). Eciu 550 r BemecTBa pacTBOPUTH B OTHOM KUJIOrpaMme OeH30I1a,
TO MOHWKEHHUE TeMIIepaTyphl Kpuctammusanun pactsopa (Kx(6enzona) = 5,70), cocraButr _ °.

12. OcMoTHYECKOE TaBJICHUE pacTBOPa, B 1 1 KoTOporo coxepxkutcs 25 1 rioko3sl (CeH1206) mpu 25
°C, paBHO klla.

13. N3ortonnyeckuii KOd(PPUIIMEHT HUTpaTa Kalaus, KaXylIascs CTENeHb AMCCOLMAIMH KOTOPOTO B
BOJHOM pacTBope cocraiisieT 50%, paBeH




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

14. Ecnu crenenp aucconuanuu 0,2 M mypasbunoii kuciotsl (HCOOH) pasna 0,03, To koHCTaHTa
JIUCCOLMAlUU paBHA
15. Kucnyto cpeny UMEIOT BOJIHBIE PACTBOPHI COJIEH
1) NaySiO3 2) FeClz 3) ZnSO4 4) NaxSO4
16. Cynbdun Hatpus (NaxS) B BOZHOM pacTBope
1) runponuzyeTcs no KaTHOHY
2) TUAPOIU3YETCS 110 aHUOHY
3) ruIpOaN3yeTCs 10 KATUOHY U aHUOHY
4) He TUIPOIN3YETCS
17. DJIC MeaHO-KaIMHEBOTO TadbBaHUuecKoro s1emenTa (¢°Cd**/Cd=-0,41 B, ¢°Cu®*"/Cu = +0,34 B)
IIPU CTAaHJAPTHBIX YCIOBUAX paBHA B.
18. Ha anoze npu KOppo3ur OLIMHKOBAHHOTO KEJe3a MPOTEKAET MPOIece
1) Fe - 2e = Fe*
2)Zn - 2e=7Zn*
3)2H" +2e=H>
4) 2H>0 + 2e = H> + 20H"
19. Ecan npoBoauTs 3iektponus pacrBopa CoSO4 B Teuenue 10 u npu cuiie Toka 20 A (n = 80%), To

Macca BeIlecTBa, 00pa3yoLerocs Ha KaToAe COCTaBUT I.
20. Ha xaToae npu 3JIeKTpOJIM3€ BOAHOIO PACTBOPA XJIOPH/IA IIMHKA C IIMHKOBBIM aHOJOM ITPOTEKAIOT
IIPOLIECCHI

1) Zn —2e = Zn*"
2)Zn*" +2e=17n
3) 2H20 — 4e = O + 4H"
4) 2CI" —2e = Cl

S. Mertoauyeckue YKa3aHHs 10 Npoueaype OeHUBaHUsA

OueHouHbIE MEpPONpPUATHSA

l'[poue;[ypa NPOBEJICHHUSI OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKa3aHust

1.

IIncemeHnHas npoBepoYHast
paboTa Ha MPaAKTUYECKOM
3aHATHN

[TpakTHyeckoe 3aHATHE 3aKaHYMBAETCS MMCbMEHHOMN MPOBEPOYHOM pabOTOM, KOTOpasi BKIIIOYAET B ceOs 5
3aJIaHM#, COCTABJIEHHBIX MIPEMO/IaBaTeNIeM 110 TeMe ITpaKTuueckoro 3ausaTus. Ha padoty orBogutcs 30
MHUHYT, 3aT€M CTYAEHTHI CIAI0T CBoM paboThl. Kaxknoe 3aganue onenuBaercs B 1,2 6aiia, TakuM o0pazom,
3a JAaHHOE€ OLIEHOYHOE MEPOINPUATHE CTYACHT MOXKET NOIYUYHUTh 10 6 6amuioB. /i1 HOArOTOBKH K
MPAKTUYECKOMY 3aHATHIO CTYIEHTY HEO0X0IMMO popaboTaTh JEKIIMOHHbII MaTepual, MaTepual
YYCOHHKOB W/WUJTH yI€OHBIX TOCOOHIA.




OueHouHbIE MEpPONpPUATHSA

l'[poue;[ypa NPOBEJICHHUSI OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKa3aHust

Kpurtepun oueHuBaHusi 0THOTO 3aJaHUS:
¢ 3a/1aHNE BBHIMOJIHEHO TOJHOCTHIO BepHO — 1,2 Gana.
e 3amanue BeIIONHEHO yacTuuno 0 — 1,0 Gamna.

3amura /13

N3 crynenta conepxut 20 3anay u ynpaxHeHuit u3 /1014, nepeueHb KOTOPbIX HAXOAUTCS B BAPUAHTE
M]3 kaxxaoro ctyneHTa. TeMbl 0XBaThIBAIOT BCE pa3eibl MPOrpaMMBbl JUCHUIUIUHBI.

[IpenoaBaTens obecrneunBaeT CBOEBPEMEHHOE NOTyUYeHUe cTyieHTaMu BapuanTos U/J13, a Taxoke
MPEIOCTABIIAET AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U yIPaKHEHHH.

NJ13 BBINOTHSIOTCS B OTACIBHOM TETPaad, IPH 0(OPMIIEHUH KaXKIOTO 33/1aHusl 00s3aTEIbHO YKa3bIBAaeTCS
€ro HoMeEp, MPUBOJUTCS MOJHOCTBIO TEKCT YCIOBUS KaXI0T0 3a/1aHus. Pemenne kaxaoro 3agaHus J0IKHO
OBITH MOIPOOHBIM, C BKIIIOUEHHEM ITPOMEKYTOUHBIX pacuéTOB, PACCYXKICHUH, MOSICHEHUH, C YKa3aHUEM
MCIOJIb30BaHHBIX 3aKOHOB, MPaBUI U (POPMYIT; Y OTYyYaeMbIX B KaXKI0M JI€HCTBUU YUCIEHHBIX BEJIMYUH
yKa3bIBaeTCs eIMHUIA u3MepeHus (pazmepHocts). /13 mpoBepsieT mpemnoiaBaTesb, Be Iy IIHA
nabopatopHble 3aHATUS. B TeueHue Heenu CTyIeHT NOJKEH PEeUIuTh HE MeHee 2-X 3aj1ad.

Cymmapssiii peittunr 3a UJ13 cocrasnser 10 6amios.

Kpurtepun onieHKH 0JHOI0 3a1aHuUs:

e 3anmanue o(hOPMIICHO B COOTBETCTBUHU C TPEOOBAHHUAMU U cAaHO BoBpeMms — 0,5 Oaia.
e 3aganue 0OpMIICHO B COOTBETCTBUU C TPEOOBAaHUSIMH, HO CAaHO He BoBpeMs — 0,2 6armt

Ecmu 3a1aHUC BBITIOJHCHO C 3aMCUYaHUAMU, TO CTYACHT UCIIPABIIACT OIIIMOKHU U CacT 3aJaHuC BHOBbB.
bamer 3a HCITPABJICHUA HC CHUXKAKOTCH.

3amura oT4eTa 1no
nabopaTopHol paboTe

B nauane naGopatopHoii pabOThI CTYIEHT MOJy4yaeT AOMYCK K padoTe, sl Yero OH MPEeaoCTaBIIsIeT
IPENoAaBaTeN0 KOHCIIEKT J1JabopaTopHO pabOThI, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUIECKUE OCHOBBHI,
copMyMpoBaHa 11eb paboThl, IPUCYTCTBYET SKCIIEPUMEHTAIbHAS YaCTh, PUCYHKU M TAOIHUIIBI
AKCTICPUMEHTAIBHBIX TAHHBIX (MpU HeoOxoaumocTh). [To okoHuanun mabopaTopHOi PabOThI CTYIACHT
CHIaeT OTYET, B KOTOPOM MPHUBE/ICHBI yPaBHEHUS PEAaKLIU, ONMCAaHbl HaOII0IEHUS, TPUBEICHBI PACUeTHl,
ClIeJIaH MTPOMEXYTOUYHBIN BBIBOJ TT0 KayKIOMY OTIBITY, C/ETaH OOLIHiA BBIBOJ 110 TabopaTopHOi padore.
CyMmMapHBIil peHTHHT 3a 1abopaTopHyIo paboTy cocTaBisieT 3 Oaa.

KpuTtepun onieHKH KOHCIIEKTA-0TYeTa K JadopaTopHoii padore:
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l'[poue;[ypa NPOBEJICHHUSI OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKa3aHust

e [Iloarororka k mabopaTopHoi padote — 1 Gaa.
e Oruer no nabopaTtopHoit padote — 1 Gamna.
e 3ammuTa mabopaTopHOU padoThl — 1 Oamra

TecTupoBaHue — HE3ABUCUMBII

Pybexnoe TtectupoBanue (PT) mpoBoauTcss B KommbloTepHOW ¢(opme B on-line pexxume BO Bpems

koHTpoJib [IOKO KOH(EPEHII-HEeIeTTN B CEPEIMHE U KOHIIE TEKYIIET0 CEMECTpa COTIIACHO PACIIHCAHMIO.
[TponomxutensHOCTh TecTUpoBaHUs — 90 MuHYT Oe3 mepepbiBa. OTCYET BpeMEHU HAUYMHAETCS C MOMEHTA
BXoJia cTyZeHTa B TecT. UHCTpyKTaX, NMpeAIIecTBYIOMINM TECTUPOBAHUIO, HE BXOJUT B yKa3aHHOE BpEMs.
CTyneHT MOXKET 3aKOHUYHThH BBIMOJHEHUE TecTa 10 ucTe4eHus: OTBEAEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HAaHHWH, YMEHHH W BIIQJICHHH, TOJYYCHHBIX
CTYJCHTaMH 32 ONPEICIICHHBIN MPOMEKYTOK O0YUCHHSI.
Kaxxnprit BapradT OmieTa MOACIUPYETCS KOMIBIOTEPOM IO 3aJlaHHBIM pa3jieliaM XHUMHU B COACPKUT 15
3ananuii. CTyIEeHTBI BHOCSAT OTBETHI B KOMITHIOTEP, HO BCE PEUICHHS U TOSICHEHUs MPOBOAT Ha Oymare. 1o
OKOHYaHUM TECTUPOBAHUS MPENOAABATENIO BbIIAETCS MAaTpHUIla OTBETOB U CYMMAapHBIA PEUTHHT 3a TECT.
OO6cyxIieHre pe3yabTaTOB TECTUPOBAHUS IIPOBOAUTCS HA KOHCYJIHTAIIHH.
Kpurtepun oneHku 0JHOr0 3a1aHUS:
® 32 KaXJI0€ MPaBUJIHHO BHIMOJHEHHOE 3aJaHHE BBICTABISICTCS | TeCTOBBIN OalLT;
® 32 HEMPaBWIbHO BBIMOJIHEHHOE WJIM HEBBINOJIHEHHOE 3a/1aHne BbIcTaBisiercs: 0 6ayos;
e Uil 3aJaHUN C BBIOOPOM HECKOJBKHX MpPaBUIbHBIX OTBETOB, 3aJlaHUN Ha COOTBETCTBUE U
YCTaHOBJICHUE MOCIIE0BATEIHLHOCTH MPETYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MakcumanbHBIM CyMMapHBIN TeCTOBBIN Oaiut 3a kaxknoe PT cocrasmsier 15 6anos.

3a 2 wepenu 10 PT cTyeHTH MOTYT 03HAKOMHTCS C IEMOHCTPAIIMOHHBIM BapUAHTOM OWJIeTa, KOTOPHIHA
pacnosaraercs Ha caifte http://exam.tpu.ru B pazaene «MeponpusTus», U MOKET ObITh BBIMOJIHEH KaXkIbIM
CTYJICHTOM HEOTPAaHUUYEHHOE YUCIIO Pa3.

Hnsa cmyoenmos, ne npoweowux PT 6 nepuoo npogedenus mecmuposanusi no y8axcumeabHou npuiuHe,
npeoyCMOmpeHa 803MONCHOCHb MECMUPOBAHUsL 8 Pe3ePEHblIL OeHb, KOMOPbILL HA3HAYAEMCs cpa3y nocie
KOH@epeny-neoeu.

IIpu peszynomame pybescnozo mecmupoganus 6 6ann08 u menee, 0OVUAIOWUMCA NPeOOCMABIAEMCs 8
nepuoo mexyuiell. NPOMeNCYmoyHOU ammecmayuil 803MOHNCHOCMb nosmopHo npoumu PT 6 pezepsmviii
Oenv, coenacosanuslii ¢ bropo pacnucanuii TITY.

DK3aMeH Ox3ameH npoBoauT [IOKO B komMnbroTepHOH (hopMe BO BpeMsl CECCHH COTJIACHO PACITUCAHUIO.
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Ilepen TecTupoBaHuE CTYIEHT MPOXOAUT MHCTPyKTax. I[IpomoskurenbHOCTh TecTupoBaHus — 180 MuHYT
6e3 mepepbiBa. OTCU€T BpeMEHM HadyMHAeTCid ¢ MOMEHTa Bxoja cryaeHTa B «Tect». CTyOeHT MOXKeT
3aKOHYUTH BBIIIOJITHECHUE TECTA 1O UCTCUCHU A OTBG,Z[éHHOI‘O BPCMCHHU.

DK3aMeH B TECTOBOM (popMe HampaBlieH Ha HE3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HAHWUH, YMEHUU H
BJIaJICHUH, TOJYYEHHBIX CTYIEHTaMHU 32 OIIPEICIIEHHBIN MPOMEXYTOK 00y4eHUsI.

Kaxxnprit BapuanT Omiiera MOAEIUPYETCS] KOMIBIOTEPOM IO 3aJaHHBIM pas3fenaM XUMUU U cofepkut 20
BaHaHHfI. CTy,Z[GHTI:I BHOCAT OTBCTHI B KOMIIBIOTCP, HO BCC PCIICHUA U MMOSACHCHUA 3alIMChIBAIOT HA GYMaFG.
[To okOHYaHMM TECTUPOBAHUS MMPEMOJABATEINIO BBIJACTCSI MAaTPUIIA OTBETOB M CYMMAPHBINA PEHTHHT 3a TECT.
bamnel 3a axzamen 6yoym 3acyumarnsl no pe3yiabTaTaMm YCTHOTO coOeceloBaHHUs. Y CTHOE coOeceoBaHue
BKIJIIOUYAET TEOPETUYECKHE BOMPOCHI, MOSCHEHHS K PpELUICHHBIM 3ajJayaM, 3allMCaHHBIM BO BpeMs
TCCTUPOBAHUA (Ha J'II/ICTaX) 1o TCCTY. CTy,ZleHT rOTOBUTCA B TCUCHUHU HCCKOJIbBKUX MUHYT WU JAJICC OTBCUACT
Ha BOMPOCHI, COTPOBOXK/1asi CBOM OTBET MosicHeHusiMu. Bpemst otBeta 10 MUHYT.

Kpurtepuu oueHKH 0JHOTO 32 IaHUSL:

® 32 KaXJ10€ MPABUILHO BBIOJHEHHOE 3a/l1aHNE BBICTABISIETCS | TECTOBBIN Oa;
® 32 HENMPaBWJIHGHO BBHIMOJIHEHHOE MJIM HEBBIMIOJIHEHHOE 331aHue BICTaBIsieTcst 0 0aioBs;
e Ui 33JaHUR ¢ BHIOOPOM HECKOJIBKHX IPABWIBHBIX OTBETOB, 3aJaHHil Ha COOTBETCTBUE H
YCTaHOBJICHHE TOCJICAOBATEIEHOCTH MIPEAYCMOTPEHO YaCTHYHOE OIICHUBAHUE.
MaxkcumanbHBIH cyMMapHBIi 0ait 3a 3k3aMeH cocTtasisieT 20 6amios.
3a 2 Henenw 110 9K3aMEHa CTYICHTHI MOTYT O3HAKOMHUTHCS C AEMOHCTPAIlMOHHBIM BapHaHTOM OHIIETa,
KOTOPBIN pacnojaraercs Ha caifte http://exam.tpu.ru B paznene «MeponpHsTUs», U MOKET ObITh BBHITOIHEH
Ka)XX/IbIM CTYJICHTOM HEOTPaHMUCHHOE YHCIIO Pa3.
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MHWHHUCTEPCTBO HAYKH ¥ BBICIIET'O OBPA30BAHUSA POCCUMCKOM ®EJIEPALIAA

denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICLICTIO HpO(beCCHOHaJ‘ILHOFO 06pa3013a1—m;{
«HAIOMOHAJIbHBIN UCCJEJOBATEJIBCKUMA TOMCKHAN NMOJUTEXHUYECKAN YHUBEPCUTET»

KAJIEHJIAPHBIN PEUTUHT -TUVIAH JACIUTIIAHBI
2020/2021 y4eOHblii roa

OLIEHK1 Jucrunnnna Jlexumu 16 yac.
«Xumus 2y
«OTmaHO» A 90 - 100 GarwioB Tlparr. sarsi 8 s
J1a0. zansust 24 Yac.
X B 80— 89 GawioB 0 HAIPABJICHHUIO Bcero ayj1. pagora 48 yac.
«ropottio C 70 —796amoB | 22.03.01 «MarepuanoBeicHUEe U TEXHOJIOTHH MaTEPUAIIOBY CPC 60 yac.
D | 65-696amos 108 e
«YIOBILY HUTOIo
E 55 —64 GamioB 3 3.e
3aureHo P 55-100 GarwioB
Heynonersopu
TEJIBHO / F 0- 54 GarwioB
HE3a4YTCHO

PesyabTaTsl 00y4YeHHs 10 JHCHHILTHHE:

P 1 | IlpuMeHATh 3HAHHWS OCHOBHBIX ITOHSATHHA, TEOPHA W 3aKOHOB XHMHYECKOW TEPMOJMHAMUKH M
KUHETHKH, YYCHHS O pacTBOpax M AJIEKTPOXMMUYECKHX CHUCTEMax MJIs OMHCAHUS XUMHYECKHX
IPOLIECCOB.

P12 | BIMONHATE pacyéThl TEPMOJMHAMMYECKUX (PYHKIIUI M KHHETHYECKUX MapaMeTPOB XMMHUYECKHX
peaknuii, CBOWCTB PACTBOPOB M XaPAKTEPUCTHK NICKTPOXUMUIECKUX CHCTEM.

P 3 | Ucnionp30BaTh METOABI IUIAHUPOBAHMUS W MPOBEACHUS XHMHUYECKOTO OKCIIEPUMEHTA s

YCTaHOBJICHHA SaKOHOMepHOCTeI\/'I IMPOTCKAHUA XHUMHYCCKHUX IIPOLECCOB, OMNPCACICHUA HX

KaUCCTBCHHBIX U KOJIMYCCTBCHHBIX XAPAKTCPUCTUK

OuneHoYHbIC MEPONPUATHSA:

Js aucuMiuIMH ¢ GopMoii KOHTPOUIs — 3a4eT

(1uddepennmupoannbiii 3auer) JlonoJHUTEIbHBIE 6AITBI

OueHoYHbIE MEPONIPHSATHS Koa- | Bamwibl YuyeOHasi JesATeJbHOCTD / Koa-Bo | Bamasl
BO OLIEHOYHBIE MEPOIPHSITHSI
Tekyumuii KOHTPOJIb: AII1 | Pabota B DeKTpOHHOM Kypce 1 10
TK1 | 3amura ordyera no 1abopaTopHOM 12 36 «Xumust 2»
pabote
TK2 | 3amwura U3 20 10
TK3 | IlpakTuueckue 3aHATUS 4 24 HUTOro 10
HK | HesaBucumslii kouTpoas LIOKO 2 30
HUTOro 100




s P Hnpoanvennos
E E £ E Ay Cam. Kou-Bo
E ; § g YueGuast nesiTebHOCTH 0aJ110B Yuyednas Hnrepuer-
& %‘ E auTeparypa pecypebt
1 2 3 5 6 7 8 9
Jlexumu 1. Ocrnogvl xumuueckoti mepmoOUHaAMUKLL. - - - OCH 1,2 DOP 1,2
Jlabopatopnas pabota 1. Onpedenenue meniogozo s¢hpexma - TK1 2 JOIl 1, 5 OP 2,3
PA1 |npoyecca pacmsopenus.
PJI2 |BsinosnHenne MeponpHsTHii B pAMKAX CAMOCTOSTEIBHOM
PII3 |paGotsl cTyneHTa:
Pabota ¢ NeKIIMOHHBIM MaTepUAIOM, H3Y4YCHHE TEM, - 1 - - OCH1,2 |DP1,2,3
BBIHOCHMBIX Ha CAMOCTOSITEIILHYIO IIPOPa0OTKY.
ToaroroBka k 1labopaTopHO# padoTe. - 1 TK1 1 JOIl 1, 5 OP 2,3
[IpakTnueckoe 3aHsaTHe 1. DHEPreTHKa XUMHYECKUX 2 - TK3 6 OCH 3 OP2
peaxIuii. JIOIT 3 OP3
HOIL 5
o BrimoHeHNE MEPONPUATHI B paMKaX CaMOCTOSITEIbHOM
P2 paboTHI CTyICHTA:
PII3 IToaroToBka K MpakTUUECKOMY 3aHATHIO. - 1 - - OCH 3 OP 3
JOIT 2,3
Brinonnenue nomarinux 3aganuii (M13). - 1 - - OCH 3 5P 1,2
J0OI12,4,5
Pabora B »11eKTpOHHOM Kypce - 1 - - OCH1,3 OP1,3
JOII 2
Jlexuus 2. Xumuueckoe pagnosecue. 2 - - - OCH 1 OP 1
OCH 2 OP2
PII1 |/Iaboparopnas pabora 2. Xumuueckoe pasnosecue. 2 - TK1 2 JOIT 1 OP2
P2 HOIL 5
P/13 |BbinonHeHHe MEPOIPUATHH B paMKaX CaMOCTOSTEIbHON
pabOThI CTYACHTA:
PaboTa ¢ IeKIIMOHHBIM MaTEePHAIOM, H3YUICHHE TEM, - 1 - - OCH 1,2 QP 2
BBIHOCHMBbIX Ha CAMOCTOSITEIbHYIO MPOPAOOTKY.
IToxroToBka K 1a00paTopHOi pabore. - 1 TK1 1 HJOIT1, 5 OP 2
IIpaktudeckoe 3anaTue 2. XuMUYECKOE PABHOBECHE. 2 - TK3 6 OCH3 OP2
JOII 3 3P 3
JOIT 5
BrinonHenne MeponpusTuil B paMKax caMOCTOSITEbHON
pabOThI CTYICHTA:
PZI1 |MToxroToBka k mpakTHYeCKOMY 3aHATHIO. - 1 - - OCH 3 OP1,3
P2 JIOII 2, 3
PJI3 |Bemonnenue nomanmnx 3ananmit (U3). - 1 - - OCH 3 OP 1
JOIl 2, 4,5
Pabora B »1eKTpOHHOM Kypce - 2 - - OCH1,3 OP1,2
JOII 2
Jlextusa 3. Ocroswbl xumuueckoil KuHemuxu. 2 - - - OCH 1,2 OP 1
JlaGoparopHas pabota 3. OnpenencHne KHHETHISCKUAX 2 - TK1 2 JOIl1, 5 DP2,3
PJ[1 |TMOPSIKOB peaKiuy.
PII2 [Brimonnenne MEpOIPUSTHI B paMKaxX caMOCTOSTEIbHOM
P13 paboTHI CTyIeHTA:
Pabora ¢ TeKIMOHHBIM MaTepHaIoM, H3yUCHUE TEM, - 1 - - OCH1,2 OP 2,3
BBIHOCHMBbIX Ha CAMOCTOSITEIbHYIO TPOPaOOTKY.
IToaroToBka K J1abopaTopHOi pabore. - 1 TK1 1 HOIN 1, 5 OP 2
[Tpaktiueckoe 3anaTue 3. CKOPOCTh XMMUYECKUX PEaKIHH. 2 - TK3 6 OCH 3 OP2
JOII 3 3P 3
HOIL 5
BrimoHeHNE MEPONIPUATHI B paMKaX CaMOCTOSITEILHOM
P/l |paGoThl cTyAeHTa:
P12 |[loarotoBka K MpakTUUECKOMY 3aHATHIO. - 1 - - OCH 3 OP 1
P/3 JOIT 2,3
Brmonrenne nomamaux 3agannit (M/13). - 1 - - OCH 3 OP1,2,3
J0I12,4,5
Pabora B »11eKTpOHHOM Kypce - 1 - - OCH1,3 OP1,3
JOII 2
PI1 Vlexuus 4. Dnexkmpoxumuueckue cucmemol. I anveanuueckue 2 - - - OCH 1,2 DOP 1,2
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PI12 |onemenmeo.
PJI3 |JTabopatopras paGota 4. OnpezaelieHie SHEPTUH aKTHBALHH. 2 - TK1 2 JOIl1, 5 OP2
BrinonHenne MeponpusTuil B paMKax caMOCTOSITEIbHON
pabOThI CTYACHTA:
Pabora ¢ TeKIMOHHBIM MaTepUaIoM, H3yUYCHUE TEM, - 1 - - OCH 1,2 OP 2
BBIHOCHMBIX Ha CaMOCTOSITEIILHYIO IIPOPabOTKY.
IoaroroBka k labopaTopHO# padore. - 1 TK1 1 JOIl1, 5 OP 2
8 IIpakTraeckoe 3austue 4. CriocoObI BEIpAXKEHUS 2 - TK3 6 OCH3 OP23,
KOHLIEHTpauuii pacTBOPOB. JOIT 3
JOIT 5
BrinonHenne MeponpusTUil B paMKax caMOCTOSITEIIbHON
PJI1 |paGoThl cTyEHTA:
P12 |IloaroroBka K MPakTU4ECKOMY 3aHATUIO. - 2 - - OCH 3 OP 3
Pa3 JOIl 2,3
Brinonnenue nomamnux 3aganui (M13). - 2 - - OCH 3 5P 1,2
JOIl2,4,5
Pabota B 2JIeKTPOHHOM Kypce - 2 - - OCH 1,3 OP 1
JOIT 2
9 Kondepenu-nenens 1
IToaroroBka k TecrupoBanuto [LIOKO 3 OCH 1-3 OP 3
JOII 1-5
TectupoBanue [IOKO - 2 HK 15 JIOIT 2
3amuTa U/13 - 1 TK2 5 JOIT 5 OP 2
Bcero no KOHTpoJIbHOI TouKe (aTTecTanun) 1 24 30 68
10 Jlexuus 5. Onexmponus pacmeopos 2 - - - OCH1,2 OP1,2
JlaGoparopHas pabota 5. B3aumozneiicTBue MeTamioB ¢ 2 - TK1 2 JOIl 1, 5 OP2
KUCIIOTaMH, LI[eT0YaMU U BOJOM.
P/I1 |BbmosnneHne MEPONPUATHN B PAMKaX CaMOCTOATENBHON
PJI2 |paboTsl cTyseHTa:
P13 |Pabora ¢ JIEKIIHOHHBIM MaTepPHAIOM, U3yYCHUE TEM, - 1 - - OCH 1,2 OP 2
BEIHOCHMBIX Ha CAMOCTOSITEIIbHYIO IIPOPabOTKY.
IMToaroToBka K 1abopaTopHOii padoTe. - 1 TK1 1 JOIl 1, 5 OP 2
11 JlaGopatopnas paboTa 6. ['abBaHIYECKUE DIIEMECHTHIL. 2 - TK1 2 JOIl1, 5 OP2
BrimoHeHNE MEPONPUATHI B paMKaX CaMOCTOSITEILHOM
paboThI CTyIeHTa:
gﬁé IMToaroToBka K 1abopaTopHOi padoTe. - 1 TK1 1 JOIT 1 OP1,2
Pa3 Brinonnenue nomamnux 3aganui (M13). - 1 - - OCH 3 JIOIl| BP1,3
2,4,5
Pabora B »1eKTpOHHOM Kypce - 1 - - OCH1,3 OP1,2
JOIT 2
12 Jlexuus 6. Kopposus memannos, cnocoowt 3auumol 2 - - - OCH 1,2 5P 1,2
Memannos om Kopposuu
JlaGoparopHas paboTa 7. DIEKTPOIIH3 pacTBOPOB COJICH. 2 - TK1 2 JOIl1, 5 OP2,3
Pa1
P/12 |BpinonHeHue MEPOIPUATHH B paMKaX CaMOCTOSTEIbHON
PI3 |pabotsl cryneHTa:
PaboTa ¢ IeKIIMOHHBIM MaTEePHAIOM, H3YUICHHE TEM, - 1 - - OCH 1,2 OP 2,3
BBIHOCHMBIX Ha CAMOCTOSITEIbHYIO TPOPAOOTKY.
IoaroroBka k labopaTopHO# padore. - 1 TK1 1 JOIl1, 5 OP 2
13 JlaGopatopnas padota 8. Kopposust MeTaos. 2 - TK1 2 JOIl1, 5 OP2,3
BrinonHeHnne MeponpusTUil B paMKaX caMOCTOSITEbHON
P/l |paGoThl cTyAeHTa:
P12 |IToaroroBka K JabopaTopHOi pabore. - 1 TK1 1 JOIT 1 OP 1
PJI3 |Bsimonsenne nomamaux 3amanuii (U/3). - 1 - - OCH3 JIO0II| 5P1,3
2,4,5
Pabora B »11eKTpOHHOM Kypce - 2 - - OCH1,3 OP 1
JOIT 2
14 | POl |Jlexuus 7. Jucnepcuvie cucmemvl, Kiaccugpurayust. 2 - - - OCH 1,2 5P 1,3
P2 |Pacmeopwi neanekmponumos.
P13 |JIaboparophas pabora 9. loHOOOMEHHBIE peaKIHu. 2 - TK1 2 JOIl1, 5 OP2,3
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BrimoHeHNE MEPONPUATHI B paMKaX CaMOCTOSITEILHOM
paboTHI CTyICHTA:
PaboTa ¢ IeKIIMOHHBIM MaTePHAIOM, H3YUICHHE TEM, - 1 - - OCH 1,2 OP 2,3
BBIHOCHUMBIX Ha CaMOCTOSITEIbHYIO IPOPaboTKy.
Pabota B 3JI€KTPOHHOM Kypce.
IToxroToBka K 1a00paTopHOi pabore. - 1 TK1 1 HJOIl1, 5 OP 2,3
15 JlaGoparopnas padota 10. I'maponus comneit. 2 - TK1 2 JOIl1, 5 OP2
BrinonHenne MeponpusTUil B paMKax caMOCTOSITEIIbHON
P/l |paGoThl cTyAeHTa:
P12 |IloaroroBka K JabopaTopHOi pabore. - 1 TK1 1 JOIT 1 OP 1
PJI3 |Bsimonsenne nomamraux 3amanuii (U13). - 1 - - OCH3 JIO0II| 5P1,3
2,4,5
Pabora B »11eKTpOHHOM Kypce - 1 - - OCH1,3 OP1,2
JOII 2
16 Jlexuus 8. Pacmeopul 21eKkmpoaumos. 2 - - - OCH 1,2 5P 1,2
JlaGoparopnas pabota 11. [IpousBenenue pacTBOPUMOCTH. 2 - TK1 2 JOIl 1, 5 OP2,3
P/I1 |BrinonHeHHe MEPOIPUATHH B paMKaxX CaMOCTOSTEIbHON
P2 |pabotsl cryneHTa:
PJI3 |PaGoTa C JIEKIMOHHBIM MAaTEPUAIIOM, U3YUEHHE TEM, - 1 - - OCH 1,2 DP 2,3
BBIHOCHUMBIX Ha CAaMOCTOSITEIbHYIO IPOpPaboTKy.
Pabora B 3JIeKTPOHHOM Kypce.
IoaroroBka k labopaTopHOH padore. - 1 TK1 1 JOIl1, 5 OP 2
17 JlaGoparopnas padota 12. Xumus snemenmos. Xpom, 2 - TK1 2 JOIl1, 5 OP2,3
mapeaney.
BrinonHenne MeponpusTuil B paMKax caMOCTOSITEbHON
PJI1 |paGoThl cTyAeHTa:
P12 |IloxroroBka k abopaTopHoii paboTe. - 2 TK1 1 HOIT 1 OP 1,3
P13 |Bsmonsenue momamuunx 3amanuit (M13). - 2 - - OCH 3 JIOIl| BP1,3
2,4,5
Pabora B a5eKTpOHHOM Kypce - 2 - - OCH 1,3 OP 1,2
JOII 2
18 Kondepenu-neness2
P/l |Ioaroroska k Tectuposanuio ILIOKO 3 JOIT 2
P12 |Tectuposanue IIOKO - 2 HK 15
PI3 |3amura M3 - 1 TK2 5 HOIT 5 OP 2
Bcero mo KOHTPOJILHOM TO4YKe (aTTecTanumn) 2 24 30 100/100
Oomuii 00beM padoThI O TUCIUIITIHHE 48 60 100

HNudopmanuonHoe obecneyeHne:

Ne (konm)

OcHoBHas y4yeOHas Juteparypa (OCH)

OCH 1

cetu TITY.

3JIEKTPOHHO-0MbOMMoTeyHas cuctema. — URL:

O6mas xumus. Teopust u 3anaun: yueonoe nocodue / H. B. Koposun, H. B. Kynemos, O. H. ['onuapyk [1
ap.] ; nox pexakuumeid H. B. Koposuna, H. B. Kynemosa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2018. — 492 c. —Texkct : anekTpoHHbIH / Jlanp :
https://e.lanbook.com/book/104946 (mata obpamenus: 11.03.2020). — Pexum moctymna: U3 KOPIIOPAaTUBHOK

OCH 2

I'mauka, H. JI. O6mas xumus : yaeObnuk nis 6akanaBpoB / H. JI. 'muaka. — 19-e nu3n. —Mocksa: FOpaiiT,
2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata obpamenus: 11.03.2020). —
Pexxum nocryna: u3 koprnopatuBHoi cetu TIIY .- TekcT: 31eKTpOHHBIN.

OCH 3

I'munka, H. JI. 3agaun u ynpakHeHus 1o oO1eil XuMuM : y4eOHO-IIpakTHYeCcKoe rocodue 1yt GakaaaBpoB /
H. JI. T'nmunka; mox pea. B. A. Tlonkosa n A. B. badkosa. — 14-e u3n. —Mocksa: FOpaiit, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (mata oOpamenus: 11.03.2020). — Pexxum mpocryma:
u3 koprnopatuBHoi ceTd TITY .- Tekct: 31eKTpOHHBIH.

Ne (kox)

JonoaHuTesbHas yyeOHas auTeparypa (JOII)

JIOII 1

Crace, A. A. Ilmakugkus,

E. M. Kussesa;

Cracp, H. @. JlabopaTopHbIii MPaKTUKYM IO 00LIel ¥ HEOpraHW4YeCKoW XUMHUH: ydyeOHoe nocobue / H. .
Haunonaneneiii  uccnegoBarenbckuii  ToMckuit
nonutexumdeckuid yauepcurer (TITY). — 3-e¢ usa., nepepad. u gon. —Tomck: U3n-so TITY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamienus: 11.03.2020). — Pexum goctyna:



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://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf

n3 kopriopatuBHOM ceTu TIIY .- TekcT: 31eKTpOHHBIN.

JIOII 2

Cracb, H. ®@. Pemenue 3anau mo oomiei xumuu : yueOnoe mocodue / H. @. Crace, A. B. Kopurynos. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 168 c¢.  Tekcr : anexTpoHHSIH // JIaHb : 31eKTpOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/book/75521 (mara obpamenus: 11.03.2020). —
Pexum noctyna: u3 kopnopatusHoii cetu TITY.

JIOI1 3

CwmoroBa, JI. M. PykoBoACTBO K NMPakTHYECKUM 3aHATHSM 110 oOmieil xuMuu : ydaebHoe nocobue / JI. M.
CwMmounoBa; HammoHaneHbId uccienoBaTenbckuii Tomckuii momutexundeckuii yauepceuteT (TITY). —Tomck:
M3n-Bo TIIY, 2010. — URL: http:/www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara obpamenus:
11.03.2020). — Pexxum pocrtyma: u3 kopropatuBHoi cetr TIIY .- TekcT: 2eKTpOHHEIH.

JIOTI 4

COopHHK 3a7a4 M yIpaXHEHHH 1o oOmei xuMmuu : ydeOHoe mocobme [Dnextponnsii pecype] / E. B.
TonymkoBa, E. M. Kuszesa, 0. 0. Mupomuuuenko [u np.]. — 1-e m3n. —Tomck: 2016. — URL:

https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf (mara o6pamenus: 11.03.2020). —
Pexum goctyna: u3 kopnopatusHoii cetu TITY.-TekcT: 3neKTpOHHBIN

JIOII 5

Crace, H. ®. CrpaBounuk mno oOwieii u HeopraHudeckoil xummuu]: yuebHoe mocodbme / H. @. Cracs;
HaunonansHslit nccnenosarensckuii Tomckuit nonmrexandeckuii yausepeuret (TITY), Uacturyt dusuku
Beicokux TexHonoruit (MPBT), Kadenpa obieit n neoprannueckoit xumun (OHX). ~Tomck: U3n-Bo TIIY,
2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nara obpammenus: 11.03.2020). — Pexum
Jocryna: u3 kopnopatuBHoi cetu TITY .- TekcT: 35eKTpoHHBII.

Ne (kom)

Ha3zBanne 31ekTpoHHOro pecypca (9P) Anpec pecypca

OP 1

DJNEeKTPOHHBIN Kype «XUMHUS 2% https://stud.lms.tpu.ru/course/view.php?id=2604

OP2

XUMUYECKHI TPEHaXeP http://exam.tpu.ru/dasboard/object/bank/form?d
=21

OP 3

VYyeOHbIe MOCOOHS MO KYPCy «XHUMUSD) http://portal.tpu.ru/departments/kafedra/onh/edu
cation, http://www.lib.tpu.ru/catalog_arm.html
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