GOHJ OUEHOYHBIX CPEJICTE NO JIHCUMILIHHE
[IPHEM 2020 r.

®OPMA OBYYEHHSA oynan

Xusun 2

18.03.01 Xumugeckas TeXHONOrMS

CHCIAILHOCTS
OGpasosare/nias nporpavma | Xummveckan Texsonors nepepaborsn Hedru u rasa
(nanpasacHHOCTS (HPOPHIIE))

Cremmammsamus | Texwonorus nedrerasoXHMuy # MOTHMCPHEIX MATEPHAIOR

Yposens obparonanis | sucmee oGparosanne - Gaxananpuar
Kype|l | cemccrp |2
TpyacemxocTs 8 xpeanTax | 3
(3a9eTHRIX CARHKILAX)
3an.xad.-pyxosomrrens OEH na Jl IHastanmn H.B.
npasax xadepi {
Pyxosourrens OOT1 @ Moiisec O.E.
TNpenoaanaresns A Honin A, T

2020 r.




Poab mucuumianubl «Xumus 2» B GOPMHPOBAHMU KOMIIETEeHIHI BHITYCKHUKA:

daement . CeMeCTp CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JeCKPUIITOPbI KOMIETEHIIHH)
00pa3oBaTeIbHON Kox Haumenosanme
IporpaMmmMsl KOMIICTCHITHHA
porp o KOMIICTCHITHHA HaumeHoBaHue
(mucuunauHa, Kox
npakTuka, F'HA)
Brnageer ompiTOM  MPUMEHEHHS 3aKOHOB  €CTECTBEHHBIX HayK |
YK(Y)-1.B1 MaTeMaTHYECKHX METOJIOB U MOJIeTIeH IS pelIeH s 3a/1a4 TEOPETHYECKOr0 U
MIPUKJIAJTHOTO XapaKTepa
Brnaneer penpoAyKTUBHBIMU METOJaMH TO3HABATEIBHON JESITEILHOCTH U
Criocoben YK(V)-1.B2 MBICIUTENBHBIMYU OINEpalusIMH [JIs PEIICHHUs 3a/ad €CTECTBEHHOHAYUHbBIX
OCYILIECTBIIATH MOHCK, MCLMILIHH
KPUTUUECKUM aHaTN3 U
VK(Y)-1 CHHTE3 HH(POPMAIIUH, YK(¥Y)-1.¥1 YMeeT periath 3a/1a4u TEOPETUIECKOT0 U TIPUKIIATHOTO XapaKkTepa
MIPUMEHSATh
Xumus 2 2 CHCTEMHEIH TOIXO YMeer 00001IaTh YCBOGHHBIE 3HAHMSI E€CTECTBEHHBIX HAyK KaTerOpHUSMU
JUIs1 perieHus YK(Y)-1.Y2 CHUCTEMHOI'0 aHaju3a W MOAX0Ja U MBICIUTEIBHBIMU ONEpaIusIMu aHaJIun3a,
i — CHHTE3a, CPABHEHUS U OlIEHKU
YK(Y)-1.31 3HaeT 3aKOHBI E€CTECTBEHHBIX HAyK W MaTeMaTU4eCKHe METOJBI
) TEOPETUUECKOr o Xapakrepa
VK(Y)-1.32 3HaeT penpoIyKTHBHBIC METOBl MTO3HABATENBHOU NESITEIHHOCTH, IPU3HAKH
) CHCTEMHOTI'0 TIOAX0/Ia M CHCTEMHOI'0 aHaJIu3a
TorosHOCTH BrnaneeronsiToM IIIaHHPOBAaHUE U MIPOBEICHIE XUMUIECKUX HCCIEIOBAHU B
HCIIONB30BATE SHAHWA O OIK(Y)-3.B2 005IaCTH TEPMOIMHAMUKH, KUHETHUKH, SJIEKTPOXMMHH, XMMHH PacTBOPOB,
CTPOEHHUH BEILIECTBA, (¥)-3. 606
. aHaIM3 MW O00OOIIEHHE HKCIEPHUMEHTANBHBIX IaHHBIX, BEISIBIICHUE
TIPHPOC XMMITIECKOM 3aKOHOMEPHOCTEH IPOTEKAHNs XHMUYECKUX TIPOIIECCOB
CBSA3H B Pa3JIMYHBIX
ac caxI:(ylMI/m CCKIX YMeeronpeneniarts TePMOAMHAMUYECKHE ¥ KHHETHYECKHE TapaMeTphl
OTIK(Y)-3 | coemmmenmii wis OIK(Y)31.Y2 XUMHYECKHX  TPOIIECCOB,  IPOBOAWUTH  pacyeThl  KOMHYECTBEHHBIX

TIOHUMAaHUs CBOICTB
MaTepUaioB 1
MEXaHU3Ma XUMUYECKUX
MPOLIECCOB,
MPOTEKAOINX B
OKPY)KAIOIIIeM MHPE

XapaKTEPUCTUK PACTBOPOB HEIIEKTPOIUTOB M 3JIEKTPOJIMTOB, BBIABIATH
3aKOHOMEPHOCTH MPOTEKaHUsI XUMUIECKUX peaKknuil

OIIK(Y)-3.32

3HaeT OCHOBHBIC TIOHATHS W 3aKOHBl XHUMHYECKOH TEPMOJMHAMHMKH,
KUHETHUKH, 3JIEKTPOXUMHH 1 MPOLIECCOB, MPOTEKAOIINX B PACTBOPAX




2. Iloka3zaTeaum u METOAbI OLICHUBAHUSA

Hﬂa}mpyeMble pe3yJbTaTbl oﬁyqemm o THCHHUIIJIHHE KOMHeTeH[ll/lﬂ HaumeHnoBanue pa3aeaa MeTO)ll)l OIICHHUBAHUSA
Kox HaumenoBanune JIMCIMILTHHBI (OLeHOYHBIE MEPOTIPUSATHS)
P 1 | IIpumMeHsATh 3HAHUS OCHOBHBIX TIOHATUH, TCOPHIA U 1. 3akoHOMeEpHOCTH [TnceMenHast nmpoBepoUHast
3aKOHOB XUMHYECKON TEPMOJMHAMUKYA U KUHETUKH, XUMHUYECKUX pPEeaKMi paboTa Ha MPaKTUYECKOM
YUEHUS O PacTBOPAX U NEKTPOXUMUYECKUX gl_lfé(s;))g 2. DNEKTPOXUMUYECKHE 3aHATHU.
CUCTEMAax JIJIsl ONTUCAHUS XUMUYECKUX MPOIIECCOB. MPOIIECCHI 3ammra UJI3.
3. XumMus pacTBOPOB TectupoBaHue — HE3aBUCUMBII
koHTpoib [IOKO
P12 | BemomHATE pacy€Thl TEPMOJUHAMUYECKUX (YHKITUH 1. 3akoHOMepHOCTH [IncemenHas mpoBepovHast
Y KUHETUYECKUX MapaMEeTPOB XUMHUUYECKUX PEaKITHH, XUMHYECKUX PeaKIHi paboTa Ha MPaKTUYECKOM
CBOIICTB pacTBOpoB u XapaKTepPUCTUK YK(V)-1 2. DNEKTPOXUMUYECKHE 3aHITHH.
AIEKTPOXUMUYECKUX CUCTEM. OIIK(Y)-3 MIPOLIECCHI 3amura UJ13.
3. XuMmusi pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO
P 3 | Mcnoab30BaTh METOIbI TUNIAHUPOBAHUS U TIPOBECHUS 1. 3akoHOoMepHOCTH 3amura oT4eTa 1no
XUMHUYECKOTO JKCIEPUMEHTa Il yCTAHOBIICHUS OIK(Y)-3 XUMHUYECKUX PEAKIUI naboparopHoit padore.

SaKOHOMepHOCTef/'I IMPOTCKaHUA XUMHUYCCKHUX
IIpoHeCcCoOB, OIPCACIICHHA HNX KAa4YCCTBCHHbLIX H
KOJIMYCCTBCHHBIX XapaKTCPUCTHK

2. DIEKTPOXUMHUYCCKIE
MIPOLIECCHI
3. XuMusi pacCTBOPOB

3. IIxkaJjsa oueHUBAHUA

Ilopsinok opraHu3aluy OLEHUBAHUS PE3YJIbTATOB OOYyYEHMsI B YHMBEPCUTETE PErVIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIGHMBaHHS Pe3yJIbTaTOB 00y4deHHs B TOMCKOM MOJHUTeXHHUYeCKOM yHHBepcutere (CucTteMa oleHHBaHHs)» (B JCHCTBYIOIICH PelaKiyu ).
Hcnonb3yercst 6aJulbHO-pEHTUHIOBAsE CCTEMa OLIEHUBAHMsI pe3yJIbTaToB 00ydyeHus. FiTorosas oleHka (TpaIuliiOHHAasl U JUTEpHas) [0 BUAaM yueOHOH
nearenbHOCTH (n3yuenue aucuumiug, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, IPAKTUKHN) ONIPEIENIIeTCsl CyMMOM 0ailyioB IO pe3yabTaTaM TEeKYIIEro
KOHTPOJISL M TPOMEKYTOUHOM aTTecTalu (MTOroBast peMTHHroBas oleHka - Makcumym 100 OansoB).

PacnpeneneHHe OCHOBHBIX H AOIIOJITHHUTCIBHBIX OalioB 3a OLCHOYHBIC MCPONPUATUA TCKYIICIO KOHTPOJIA U HpOMC)KyTO‘-IHOI\/'I aTTeCTallnuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCITUITIIIMHBI.

PeKOMeH,Z[yeMaH mKajla JJIs1 OTACJIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOIHOT'O U TCKYIICTO KOHTPOJIA




%0 BBHINOJIHEHHS
3aaHust

CooTBercTBHE
TPaAUIHOHHOIi OLlCeHKe

Omnpenenenue OLEeHKH

90%+100%

«OTINIHO» OTIMYHOE IOHUMAaHUE npeaMeTa, BCCCTOPOHHUEC 3HAHUSA, OTJIMYHBIC YMCHUS U BJIaJICHUC ONBITOM HpaKTH‘IeCKOfI JACATCIIBHOCTH,

HeO6XOZ[I/IMI>Ie PE3YJIbTAThI O6y‘IeHI/IH CCI)OpMI/IpOBaHI)I, X Ka4CCTBO OIICHCHO KOJIMYCCTBOM 6ann013, OJIM3KHM K MAaKCUMAJIbHOMY

70% - 89%

((XOpOHIO)) I[OCTaTO‘IHO MOJITHOC IMTOHUMAHHUEC MPEAMETA, XOPOIINEC 3HAHUSA, YMCHUSA U OIIBIT HpaKTPI‘IeCKOfI JCATCIIBHOCTH, HeO6XOZ[I/IMI)Ie PE3YIbTAThI

O6y‘leHI/IH C(l)OpMI/IpOBaHI)I, Ka4yCCTBO HU OAHOI'O M3 HUX HC OLICHCHO MWHHUMAJIbHBIM KOJIMYCCTBOM 0asuIoB

55% - 69% «Y TOBILY» [IpuemMieMoe MOHUMaHKE TIPEIMETA, YIOBICTBOPUTEIBHBIC 3HAHKSI, YMEHUS U OIBIT PAKTUUCCKOH IS TEIBHOCTH, HEOOXOMMBIC PE3YIIBTATHI
00y4eHHUsT CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIICHEHO MHHUMAJIBHBIM KOJIMYECTBOM OaJIjIOB
0% - 54% «Heynosiu.» Pe3ysnpTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHHUMAJIBHO JIOCTATOUYHBIM TPEOOBaHUSIM
[ITkaJia Ju1si OLICHOYHBIX MEPOIPUATHI dK3aMEHA
% BBITIOJTHEHUS JK3aMeH, CooTrBercrBHE
3a/1aHUii YK3aMeHa 0aJ TPAJIMIIMOHHOMH OlleHKe Onpeneaenne onemicn

90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH e TeIbHOCTH,
HEOOXO0IUMBbIC PE3YabTaThl 00yUeHHs ChOPMHUPOBAHBI, KX KAYECTBO OIICHCHO KOJIMYECTBOM 0ajlIOB, OJU3KUM K MAKCHMAIBHOMY

70% - 89% 14+ 17 «Xoporio» JloctaTouHO NOTHOE TOHUMAaHUE MPEIMETa, XOPOIIME 3HAHUS, YMEHHUS M OTIBIT PAKTUUECKOMN JIEITeIbHOCTH, HEOOX 0IUMbIE
pe3yNbTaThl 00yueHus: chOpMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MHHUMAaJIbHBIM KOJHYECTBOM 0aJlIoB

55% - 69% 11+13 «Y IOBILY» [TpuemieMoe MOHMMaHUE NPEMETA, YIOBIETBOPUTENILHBIE 3HAHHS, YMEHHS U OIIBIT MPAKTUYECKOH JIESATEIbHOCTH, HEO0X OJJUMbIE
[pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM OaljIoB

0% - 54% 0+10 «Heynosi.» Pe3ynbTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPESOOBAHHSIM

4. TlepeyeHb THNOBBIX 3aIaHUI

OueHOYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3aJaHuil

1) IlucbmenHas mpoBepoYHast
paboTa Ha MPaAKTUYECKOM
3aHATUU

3aganus.

Saganue 1.

Ecnu nnacTUHKY U3 YHCTOTO IIMHKA OIYCTUTH B pa30aBIEHHYIO KUCIOTY, TO HauaBIIeecs BBIACICHUE BOAOPOAA BCKOPE MOUTH
npekpamaerca. OgHaKo, MPpU MPUKOCHOBEHWH K IIMHKY MEIHOM MAJIOYKOM M3 MOCeNHeH HaduHaeTcs OypHOe BEHIIEIEHHE
Bozopona. [lafite 00bsICHEHNE IPOUCXOAAIIEMY.

YK(VY)-1. 1B1, YK(VY)-1.1 Y1, YK(¥)-1.2 Bl, YK(¥)-1. 2Y¥1

3amanue 2. DIeKTpoiIn3 BOTHOTO pacTtBopa xiopuaa Hukens (I1) B amekTponnsepe ¢ MHEPTHBIM aHOAOM MPOBOIIUIH 5 U MPH
cuie Toka 20 A, BBIXOA 1O TOKY cocTaBmil 95%. 3anumure cxemy snekTponusa. Onpenennure. KOTHIECTBO H3PACXOJOBAaHHOTO
anekrpryectsa (Ki); Maccy BemecTBa, BRIACTUBIIETOCS Ha KaToze (T).

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

3amanne 3.

Hanummre ypaBHEHUSs 3IEKTPOXMMHUYECKOW KOPPO3UHM XpOMa € KUCIOPOAHOM Aenonsgpu3annei. KakoB KOHEUHBIM MPOITYKT
oKucIieHns1 xpoma? Hammmmire ypaBHEHHs BCeX MPOUCXOASAMINX TporeccoB. ChenaiTe BEIBOI BO3SMOKHOCTH KOPPO3HOHHOT'O

npouecca? OTBer 00OCHYiTE.
YK)-1.1 V1, YK(¥)-1. 2V 1, YK(¥)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

3ammTa oT4YeTa 1o
naboparopHoi padore.

Bomnpocsr:

1. Peakums: A(r) + 2B(r) = 2C(r) sBasetcs npocToii. Kakoil rpaguk oTpa’kaeT 3aBUCUMOCTh CKOPOCTH TOH PEaKIiu OT
KOHLICHTpaLMHK BelecTBa A U BemectBa B? O0bsicHuTe cBOii BbIOOp. Hamumre kuHEeTHYECKOE YpaBHEHHE ITOW pPEaKIvy.
Uemy paBeH 0OIIMIA TOPSIOK peaKuuu?

N L, v L
I L N 4‘
C C C

1) 2) 3) 4

C

2. Kaxast sHeprusi Ha3bIBaeTcs sHeprueil akrupanun? Kak oHa BIMSIET Ha CKOPOCTh XUMHUUECKOH peakin? 3aBUCHUT JIM OHA
oT TemrepaTypbl? Kakoil BBIBOZ MOXHO C/IENaTh O XMMHUUECKOH PEaKIMH, PACCUUTAB YISl HEe YHEPTHIO aKTHBAIMN?

3. Kakum 00pa3oM ycTpOHCTBO TEpMOCTATA, UCTIOIB3YEMOTO B JIAOOPATOPHOIA paboTe, BIMSET HAa BEIMYMHY MOIPEITHOCTH B
pacuere PJHepruu aKTHUBAIIUH?

KonTponbHBIE BOITPOCH pa3MeIIeHbl B ydeOHOM mocoouu: JIabopaTopHbIid MPAaKTUKYM 10 00IIeH 1
Heoprannuecko xumuu: yaeoHoe nocodue / H. @. Craceh, A. A. [Tnakunkun, E. M. Kus3esa;
HanmonansHbIi uccnenoBaTeabckuii ToMckuil monuTexunueckuit yauepeuret (TITY). — 3-e u3.,
nepepad. u gon. —Tomck: Uzn-so TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata oopamenus: 11.03.2020). — Pexxum
noctyna: u3 koprnopaTuBHoOM ceTu TIIY .- TeKCT: 31eKTPOHHBIN.
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amura UJ13.

Bomnpocsi:
1. OObscHuTe, MOYEeMY KOHIICHTPALMS PEareHTOB M KAaTalu3aTop HE BIISIIOT Ha 3HAUY€HHWE KOHCTAHTHI PaBHOBECHS?
PaccuuTaiiTe paBHOBECHYIO KOHIIEHTpAImio Bogopona B peakmuu 2HI(T) «» H2(r) + 12(T), ecnmu HavampHasi KOHIIEHTPAIHS
HiomoBogopoaa cocrapisia 0,55 MoIb/J1, a KOHCTaHTa paBHOBecus paBHa 0,12.
2. 3anuImuTe OCHOBHBIE CTaJMU PACTBOPEHHUS TBEPABIX BELIECTB, KAKUMH TEIUIOBBIMH d(dexTaMu OHH conpoBOXaatoTcs. [Ipn
pactBopennu 10 T rumpokcuma HaTpus B 250 mu Bomel Temreparypa moBbicmiack Ha 9,7 K. Paccumraiite sHTambmmio
pacTBOpeHUs THAPOKCHAA HATPHUS, IPUHUMAs YIEIbHYIO TEIUIOEMKOCTh PACTBOpA PABHON yAEIBbHOM TEIIIOEMKOCTH BO/IbI 4,18
Jx/(r-K).
3. Beraucnure teMmeparypbl KpUCTAILTM3AIMK U KUIIEHUsT PacTBOpa, cojepikaiiero 3,4 r xiopuna 6apus B 100 r BojbI, eciiu
Ka)kyIllasi CTeNeHb KPUCTAJUIM3ALUH COJIK B pacTBOpe cocTaBiisieT 75 %.
4. Kakue 13 nepevnciIeHHbIX XapaKTepUCTUK: TeMIIepaTypa, SHTPOIHs, Macca, INIOTHOCTh, CBOOOIHAS SHEPTHs, BHYTPEHHSSA
SHEPrHs, TeIIoTa SBIIOTCA (QYHKIMSMH COCTOSIHHS, a Kakhe — IapaMeTpaMu COCTOSHHs cuctembl. Ha pucynke
TIPEICTABIICHBI YHEPTeTHYECKIE IMarpaMMBbl POIIECCOB OKMCIICHHsI YIJIEpo/ia B a30Ta:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf

OueHo4yHble MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

By &
NO C+0,
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XoA peaumi XOA peakumi

Kako#i u3 mporieccoB SBISETCA SK30TEPMHUCSCKUM, a Kakoi — sHpoTepMudeckuM? OTBeT moscHUTe. PaccuuTaiite 00BeMBI
peareHToB U MPOAYKTOB SHIOTEPMHUUYECKOI0 MPOLIECcca, €CIU B pe3yIbTaTe ero NpoTeKaHus norjaotmioch 125 k/[x rera.

5. HpHBeJleHbI rpadmxm 3aBHCHMOCTeﬁ KOHCTAHTBI paBHOBCCI/Iﬂ oT TeMnepaTypH JJIs1 3K30TepMI/I‘{eCKI/IX nu 3H}10TepMI/I‘{eCKI/IX
peaxkuuii:

KP.\H<Il AH>0

OO0BscHHUTE TIOTyYeHHBIE 3aBUCHMOCTH.
KoncranTta paBaoBecus peakimu N2 + 3H2 A 2NH3 mpu 400 oC pasna 0,1. PaBHOBecHBIC KOHIIEHTpAaIlMd BOJOPOAA U
ammuaka pasHbl 0,2 u 0,08 Monb/n1. BerurcnuTe HavanbHbIe KOHIIGHTPALIMK a30Ta U BOJOPO/IA.

COopHUK 337124 U yIpakHeHUH 1o o0uiel xuMun: yaeOHoe nocodue [Dnekrponnsiii pecype] / E. b. Tonymkosa [u mp.]. —
2-¢ u3f., jon. u uchp.. — 1 kommbrotepubiit daiin (pdf, 1.5 MB). — Tomck: 2019. — 3arnasue ¢ skpana. — Jloctymn u3
koprnopatuBHoii cetr TITY. Cxema mocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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TecTupoBaHue — HE3aBUCUMBII
koHTpoias [IOKO

[Tpumep Ouinera:

1. PactBop BemIecTBa-HEINIEKTPOIUTA 3aKWMaeT Mpu Temreparype(yopars) Ha 15,36° BbIme, 4eM YHCTHIA OCEH30I
(Ka(6enzoma)= 2,57). Ecimu 550 r BemiectBa pacTBOPHTH B ONHOM KHJIOTpaMMe O€H3011a, TO HOHIDKEHHE TEMIIEPaTypbl
kpuctayum3anmu pactBopa (Kk(benzona) = 5,70), cocraBur °.

2. OcMoTHUecKoe JaBJeHe pacTBopa, B | 1 koroporo copepskurcs 25 T rimoko3bl (CeH120s) mipu 25 °C, paBHO klla.



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

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

3. YCcTaHOBUTE COOTBETCTBHE

BemectBo CBOICTBO B BOJHOM PacTBOpe
A) HNO> 1) cnalplit AneKTpoIuT

b) CH;COOH 2) CHITbHBIN 3JICKTPOITHT

B) KOH 3) HEaNEeKTPOIUT

I') C.HsOH

1) NaCl

4. KoHcTaHTa AMCcCcONMAlMy a30TUCTOH KUCIIOTHI TP pa30aBlieHUH pacTBopa
HNO, = H" + NO2~

1) yBennuuBaeTcss ~ 2) yMeHbIIAeTcsl  3) HE U3MEHSETCS
5. M3oroHnuecknii KOI(PQPUIMEHT HHUTpaTa Kaius, KaXylascs CTENeHb JUCCOIMAIMU KOTOPOro B BOJHOM pPAacTBOpE
cocraBiseTr 50%, paBeH __
6. Ecnu crenens auccoruanyu 0,2 M mypaseunoii kucinotsl (HCOOH) pasna 0,03, To KOHCTaHTa AMCCOLMAIMY paBHA .
7. HSO4 B3anMopelicTByeT He0OpaTUMO C

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

paBHO MOJIb.
9. Kucnyto cpeny uMeroT BOIHbIE pacTBOPHI COIel

1) Na28i03 2) FEC|3 3) ZnSO4 4) N8.2804
10. Cynb¢un natpus (NazS) B BOJHOM pacTBope
1) runponu3yercs Mo KaTHOHY
2) THIPONU3YETCS 10 AHUOHY
3) rupponu3yeTcs 1Mo KaTHOHY U aHHOHY
4) He TUAPONHU3YeTCA
11. YcraHOBHUTE NOCIEN0BATENBHOCTD MO YBEJINYEHHIO BOCCTAHOBUTEIBHON aKTUBHOCTH METAJLIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +15
12. B]1C MeaHO-KaqMHEBOro raabBaHuyeckoro saeMenta (¢°Cd?*/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX

YCIIOBUSIX paBHA B.

13. Ha aHOze npy KOPpO3UH OLIMHKOBAHHOTO JKelle3a MPOTEeKaeT IMpoLece

1) Fe - 2e = Fe?*

2) Zn - 2e = Zn**

3)2H" +2e =H;

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

14. Ecnn npoBoauTh anektponu3 pactBopa CoSO4 B Teuenue 10 1 nmpu cuie Toka 20 A (n = 80%), To Macca BemiecTsa,
00pa3yrolierocsi Ha KaTojie COCTaBUT T.

15. Ha kartoze nipH 3JIeKTPOIH3€e BOXHOTO PACTBOPA XJIOPHA IIMHKA C IMHKOBBIM aHOJOM HPOTEKAIOT IPOIIECCHI
1) Zn - 2e = Zn**

2)Zn** +2e=7n




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

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

DK3aMeH

buner 1.

1.I[aI71Te ONpeACICHUC MMOHATHUIO TCPMOANHAMUYICCKAA CUCTEMA, ITPUBCANUTE KJ'IaCCI/I(bI/IKaHI/II/I.

2. ChopmynupyiiTe BTOpoii 3ak0H Payns mist mponecca KpUCTaUTU3aIMH PACTBOPA. 3aIUIIUTE €To
MaTeMaTHIeCKOE BBIPAKECHHUE.

3. 3anMIInTe peakiiuy, MPOTEKAIOIINE MPH IeKTposm3e BogHoro pacteopa ZN(NO3)2

4. Tns peaxuuu N2O + Ho — N2 + H2O nonydeHs! ciieyromme SKCIiepUMeHTaIbHbIC JaHHbIC!

Pa, xIla 12 24 36 48
Pg, xlla 4 4 ? 2
v 0,2 0,4 0,15 0,4

PaccuunraiiTe: KOHCTaHTY CKOPOCTH PEAKIIUH, YACTHBIC TIOPSJIKH TT0 BEIIECTBAaM, OOIITUH MOPSIA0K PEaKIiuu
Y YUCJI0, POIyIIeHHoe B Tabauie. CrenaiTe BRIBOJ O MeXaHW3Me JaHHOW peakinuu. OTBET MOSCHUTE.

5. Meroaunueckne yKa3aHus 110 Ipoleype OlleHUBAHUS

OueHOYHbIe MeponpuATHS

Hpouenypa IPOBEACHUA OLUCHOYHOI'0O MEPONIPUATHH H He00X0IMMble MeTOINYECKHe YKa3saHusd

1.

IIucemennas IIpOBEpOYHAsA
pa60Ta Ha MMPaKTUICCKOM
3aHATHHA

[TpakTHueckoe 3aHATHE 3aKaHUYUBACTCS MMCHbMEHHOM ITPOBEPOYHOM PabOTOM, KOTOpAs BKIIOYALT B ceOs 5
3aJ[aHu, COCTABJICHHBIX NPENOAaBaTeIeM M0 TeMe MpakTHIecKoro 3austus. Ha padorty orBoaurcs 30
MHHYT, 3aT€M CTYAEHTHI CIafoT cBou padotel. Kaxknoe 3aganue onennBaercs B 1,2 6amia, TakuM o0pa3om,
3a JJaHHOE OIICHOYHOE MEPOIIPHUATHE CTYICHT MOXKET IOJIyYnuTh 10 6 GayuioB. J{Js MOArOTOBKH K
IPaKTHYECKOMY 3aHSATHIO CTYACHTY HE00X0IMMO MPOopadoTaTh JICKIIMOHHBIH MaTepuall, MaTepHa
y4eOHMKOB W/WIH y4eOHBIX TOCOOUH.

Kputepuu oneHuBaHus 0JHOT0 32 JaHUA:
¢ 3a/ilaHue BBIMIOJIHEHO TOJHOCTHIO BepHO — 1,2 Ganna.
e 3ananue BeIONHEHO yacTuyHo 0 — 1,0 Oara.

3amura UJ13

N3 crynenta cogepxut 20 3anad u ynpaxuenuil u3 J{0I14, nepeueHb KOTOpPBIX HAXOIUTCS B BaApUAHTE
N3 kaxgoro cryneHTa. TeMbl 0XBaThIBAIOT BCE Pa3/ieibl IPOrPAMMBI IUCLUILIMHBIL.




OueHo4HbIe MEPONPHATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

ITpenonaBarens obecreynBaeT CBOEBPEMEHHOE MOTyUeHHE CTyAeHTaMu BapuanTos MJI3, a Takxke
IPEIOCTABIIAET AIEKTPOHHYIO CChUIKY HAa COOPHUK 3a7a4 U YIPaKHEHUH.

W13 BBIOIHAIOTCS B OTJEIBHOM TETpaar, PH 0(OPMIICHIH KaXKIOTO 3a1aHUsI 00s3aTEIbHO YKa3bIBACTCS
€ro HOMep, MPUBOAUTCS TOJHOCTHIO TEKCT YCIOBUS KaXI0T0 3a7aHusl. Perenne kaxxaoro 3a1aHus JOKHO
OBITH MOAPOOHBIM, C BKIFOUEHHEM ITPOMEKYTOUHBIX PAaCYETOB, PACCYKICHH, IOSCHEHHI, C YKa3aHHEM
UCTIOJIb30BaHHBIX 3aKOHOB, MTPABUJI M (POPMYIT; Y IMOTY4AEMbIX B K&KIOM JICHCTBUM YHCIICHHBIX BETMUYNH
yKa3bIBaeTCs eIuHuIa n3Mepenus (pasmepHocts). /I3 mposepsier nmpenogaBaTesnb, BEAyILIUN
nabopaTopHble 3aHATHS. B TeueHue Helenu CTYACHT JOJKEH PEeIIUTh HE MeHee 2-X 3aj1ad.

Cymmapssiii peiitunr 3a /13 cocrasnser 10 6amnos.

Kpurtepuu ouneHkH 0HOI0 3a1aHUA:

e 3amanue 0(hOPMIICHO B COOTBETCTBUH C TPEOOBAHMAMU U cliaHO BoBpeMs — 0,5 Oarna.
e 3amanue 0(hOpPMIICHO B COOTBETCTBUU C TPEOOBAaHUAMU, HO cAaHO He BoBpeMs — 0,2 Gaymia

Ecmu 3aaHu € BBIITOJIHCHO C 3aMCYaHUAMM, TO CTYACHT UCIIPABJIACT OIINOKYU U CaacT 3aJaHHUC BHOBB.
bamer 3a HCITPABJICHNA HE CHUXKAFOTCS.

3amura oT4yeTa 1no
nabopaTtopHO padboTe

B naugane mabopaTopHoii pabOTHI CTYJIEHT MOJIYYaeT JOIMYCK K padoTe, JUIsl 9eT0 OH MPEI0CTaBIISACT
IPEIo/IaBaTeII0 KOHCIIEKT JIA00PaTOPHOU pabOThl, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUICCKHUE OCHOBBI,
chopMyIIMpOBaHa 1€ paObOTHI, IPUCYTCTBYET IKCIICPUMEHTAIbHAS YaCTh, PUCYHKH U TaOJIUIIbI
IKCIIEPUMEHTAIBHBIX JJaHHBIX (IpU HeoOXoaumocTH). [1o okoHYaHuM 1a00paTOpPHOIT pabOTHI CTYICHT
CHIaeT OTYET, B KOTOPOM IPUBE/ICHBI YPABHCHUS PEAKIUil, ONMCAHbl HAOIFOICHHS, TPUBEICHBI PACYCTHI,
CJIeJIaH IPOMEKYTOYHBIN BBIBOJI IO KaXKJOMY OIIBITY, CIIeJIaH OOIIUii BRIBOJI 110 JIA0OpaTOpHO padoTe.
CymMapHbIil pedTHHT 3a 1a00paTopHyI0 paboTy cocTaBiseT 3 Oasia.

Kputepun oneHKH KOHCIIEKTA-0TUYeTa K JIJabopaTopHoii padore:

e ITloxgroroeka x mabopaTtopHoii padote — 1 Ga.
¢ Oryer no nabopaTopHoi padore — 1 Gam.
e 3amuta 1abopaTtopHOi padoTsl — 1 Gas.

TecTupoBaHue — HE3aBUCUMBII
koHTposas [IOKO

PyGexxnoe tectupoBanue (PT) mpoBoaurcs B KoMmbloTepHOH (opme B on-line pexxume Bo Bpems
KOH(epeHII-HeJIeNIH B CepEeIMHE U KOHIIE TEKYILEro CEMECTpa COTJIACHO PACHUCAHUIO.




OueHo4HbIe MEPONPHATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

[IponomkuTtensHOCTh TecTHpoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET BpEMEHH HAYMHAETCS C MOMEHTA
BxoJa cryaeHrta B Tect. MHCTpyKTaX, MpeaIecTBYIOLUIUI TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BpEMS.
CTyzneHT MOKEeT 3aKOHYUTD BHINIOJHEHHE TecTa 10 UCTeUEHHs OTBEAEHHOIO BPEMEHHU.

PT nHaueneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIEHKY 3HAHMM, YMEHMM U BIAJCHUM, IOJIyYEHHBIX
CTYICHTaMH 3a OIPEIEICHHBIN IPOMEKYTOK 00yUEeHHUS.

Kaxnpiii BapuanT Ouiiera MOAETHPYETCS] KOMIBIOTEPOM TI0 33/IaHHBIM pa3jieiaM XUMHUHU U CONEPXKHT 15
3anaHuil. CTyIeHThl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUSI U MOSCHEHUS TpoBOAIT Ha Oymare. Ilo
OKOHYAHUU TECTUPOBAHHUS IPENOJABATENI0 BBIJIAETCS MAaTpUIla OTBETOB U CyMMAapHbId PEUTHHI 3a TECT.
OO6cyxieHue pe3yabTaToB TECTUPOBAHUS MPOBOJIUTCA Ha KOHCYJIbTAIINH.

Kpurtepuu ouneHkH 0HOI0 3a1aHUA:

® 33 KaXJI0€ MPABUJIHLHO BBHITIOJTHEHHOE 3a/1aHHE BBICTABIIAECTCS | TECTOBBIN Oar;

® 32 HEMPaBWJIHLHO BBITIOJHEHHOE WJIM HEBBIIOJTHEHHOE 3a/1aHKe BhICTaBsieTcs ) 0asnos;

e Ui 33JaHUN C BBIOOPOM HECKOJBKUX IPaBWIBHBIX OTBETOB, 3aJaHUl Ha COOTBETCTBHE U
YCTaHOBJICHHE MOCIEI0BATEILHOCTH MTPETYCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MakcumanbHBIM CyMMapHBIN TeCTOBBIN Oayut 3a kaxknoe PT cocrasnser 15 6annos.

3a 2 menenu 10 PT cTyneHTH MOTYT O3HAaKOMHTCS ¢ JEMOHCTPAlIMOHHBIM BapUAHTOM OWJIeTa, KOTOPBIHA
pacnojiaraercs Ha caifre http://exam.tpu.ru B paznene « MeponpHsTHs», U MOXKET ObITh BBIIIOJIHEH KaXKIbIM
CTYIAEHTOM HEOTPaHHUUYEHHOE YHUCIIO Pa3.

Jnsa cmyoenmos, ne npoweowiux PT 6 nepuoo npogedenus mecmupo8anus no y8axiCumenbHol npuduHe,
npeodyCMOmMpeHa 803MONCHOCHb MEeCMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbILL HAZHAYAEmCcs cpa3y nocje
KOH@epeny-Heodenu.

Ilpu pes3ynemame pybesicnoco mecmuposanus 6 6an108 u menee, 06y4arOWUMCA NPedoCMasIsemcs 8
nepuoo mexyuel npomMed’CymoyHol ammecmayul 603MOICHOCIb nosmopHo npotimu PT 6 pezepanuiii Oenw,
coanacosarnuulli ¢ bropo pacnucanui TI1Y.

DK3aMeH

DK3aMeH NPOBOAUTCS B HA3HAUEHHOE IIPErolaBaTeseM BpeMs U JaTy. DK3aMeH OLIEHUBAETCS B COOTBETCTBUU
CO HIKaJION JUIsl OLIEHOYHBIX MeponpusiThii sk3amena: 0 — 20 Gayios



http://exam.tpu.ru/

MWHHUCTEPCTBO HAYKHU M BBICIIETO OBPA3OBAHUA POCCUVICKOM ®EJTEPAIIAA

DezepallbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTeIbHOE YUPEKACHHE

BEICIIIET0 IIPO(ECCHOHAIBHOr0 00pa30BaHus
«HAIIMOHAJIbHBIA UCCJAEJOBATEJABCKUI TOMCKHII TOJUTEXHAYECKWI YHUBEPCUTET»

KAJIEHJAPHBII PEUTUHT -TIJIAH JUCHUILIMHBI

2020

OLEHKA

«OmI4HO» A 90 - 100 GayutoB
XOpOLIOD B 80— 89 6awioB
Cpotio C | 70 _796amos
D 65 —69 GaioB

«Y IOBILY
E 55 — 64 GaioB
3ayreHo P 55 - 100 GayutoB

Heynognersopu
TEJBHO / F 0- 54 Garwios
HE3aUTEHO

/ 2021 y4eOHBIHA rojx
Jucuurmaa Jlexupm 16 ac.
«Xumus 2» TToare. ) —
J1a0. zanstrvist 24 yac.
IO HAIIPABIICHUIO Bcero ayn. pagora 48 vac,
18.03.01 Xumuueckast TEXHOJIOTHS CPC 60 yac.
108 vac.

HUTOI'O

3 3e.

Pe3yJibTaThl 00yUeHUs N0 JUCHUILTHHE (chopmynuposamp Oisi KOHKPEMHOU OUCYUNTIUHDL):

Pl | IIlpuMmeHATh 3HAHUS OCHOBHBIX IOHATHM, TEOPUN M 3aKOHOB XUMHUYECKOHM TEPMOJUHAMUKH W

1 KWMHETUKH, YYEHUS O PaCTBOPAX MU AICKTPOXUMHUYECKUX CHUCTEMAaX JUISl ONMHMCAHUS XUMHYECKHX
IIPOLIECCOB.

P/l | BbimogHATh pacy€Thl TEPMOAMHAMUYECKUX PYHKIMHA U KHHETUYECKUX ITapaMeTPOB XUMHUYECKUX

2 peakitii, CBOMCTB PACTBOPOB M XaPAKTEPUCTHUK IJIEKTPOXUMHUECKUX CHCTEM.

P/l | Ucnonb30BaTh METOIbl IUJIAHUPOBAHUS M IPOBEIEHUS XUMHUYECKOTO OSKCIEpUMEHTa s

3 YCTAaHOBJIEHUS! 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHUYECKHX IPOLECCOB, OMPENENICHUs HX
KAaueCTBEHHBIX M KOJMYECTBEHHBIX XapaKTePUCTUK

OIIeHO‘leIe MeponpusaTus:
Jlast iucuunInH ¢ GopmMoii KOHTPOJIs — 3a4eT
(anddepeHnpoBaHHbIIi 3a4eT)

JlonoTHUTEIbHBIE 6ANIBI

YyeOHast 1esITETLHOCTD / Kou-Bo | Baniabl
OLlEHOYHbIe MEPONPHSITHSI
JII1 | PaGora B DJIeKTPOHHOM Kypce 1 10
«Xumus 2»
HUTOTrO 10

OueHoYHbIEe MEPONPUATHUS Kon- | Banasl
BO
Tekymuii KOHTPOJIb:
TK1 | 3amwura oryera no 12 36
J1a00paTOpHOM padote
TK2 | 3amwura M/13 20 10
TK3 | IIpakruueckue 3aHATHS 4 24
HK | He3aBucumsrii kouTposis [JOKO 2 30
HUTOI'O 100
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Y Koaeno wacon_| 0 e N ecnenene
E E = E Ayn. Cam. Kon-o
b5 f%, “:’ = Yuebuas pestennuocts 0as10B Yuebnasn Hnurtepuer-
= & \5 E JIMTepaTypa pecypcbl
1 2 3 5 6 7 8 9
1 Jlexru 1. OcHogbl Xumuuecko mepmoOUHAMUKLL. - - - OCH 1,2 OP1,5
JlaboparopHas pabota 1. Onpedenerue meniogozo s¢hghexma - TK1 2 JOIT1,5 | BP 2,5
PIA1 |npoyecca pacmsopenus.
P/12 |BblmonHeHHE MEPONPHUSATHIA B pAMKaX CAMOCTOSITEIIBHOM
P13 |paGothl cTyneHTa:
Pabota ¢ neKIMOHHBIM MaTEpUaIOM, H3YICHUE TEM, - 1 - - OCH1,2 |DP1,2,5
BBEIHOCHMBIX Ha CAMOCTOSITENILHYIO TPOPAOOTKY.
[oxroroBka k labopaTopHO# padore. - 1 TK1 1 JOIl1,5 | 9P 2,5
2 IIpaxkTudeckoe 3ansTHe 1. DHEpreTuKa XMMUYECKUX 2 - TK3 6 OCH 3 QP2
peaxuuii. JOIT 3 2P 3
JOIT 5 OP 5
N BBINOTHEHHEe MEPONPHATHIL B paMKaX CaMOCTOSTEIIBHOM
P12 paboTHI CTYIEHTA:
PII3 IToaroroBka kK MPaKTUYECKOMY 3aHATHIO. = 1 = = OCH 3 9P 5
J0IT12,3
Bremonaenne gomantanx 3aganuid (M13). - 1 - - OCH 3 QP 1,2,5
J0Il12,4,5
Pabora B a1IeKTpOHHOM Kypce - 1 - - OCH 1, 3 9P 1,5
J0IT2
3 Jlexuus 2. Xumuueckoe pagrogecue. 2 - - - OCH 1 OP 1
OCH 2 3P 2
OP 5
P/11 |/IabGopatopHas pabota 2. Xumuueckoe pagrogecue. 2 - TK1 2 JOIT 1 OP2
P12 JOIT 5
P/13 |BrimonHeHne MEpONpUsSTHA B paMKax CaMOCTOSTEIbHON
paboTHI CTYICHTA:
Pabora ¢ NeKIMOHHBIM MaTepUaIoM, H3yIeHHE TEM, - 1 - - OCH 1,2 OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIIBHYIO MPOPA0OTKY.
IToaroroBka K Ja0opaTopHOi padore. - 1 TK1 1 JOIl1,5 | BP 2,5
4 [pakTryeckoe 3ansTue 2. XMMHUYECKOE paBHOBECHE. 2 - TK3 6 OCH 3 DP2
J0IT3 OP 3
JOIT 5 OP 5
BeinonHeHne MEpONpHUATHIA B paMKax CaMOCTOSITEIILHON
paboThI CTY/ICHTA:
PI1 |MoxroroBka Kk mpaKTHUECKOMY 3aHSTHIO. = 1 = = OCH 3 OP 5
P2 JIOI1 2, 3
PI13 |Brimonxenne nomarsix 3axanuii wmas). - 1 - = OCH 3 OP1,2,5
J0I12,4,5
Pabora B a1eKTpoOHHOM Kypce - 2 - - OCH 1, 3 9P 1,5
JOIT2
5 Jlextms 3. Ocrosbl xumuueckou Kunemuxi. 2 - - - OCH 1,2 DOP 1,5
Jlabopatopnas pabora 3. OnpezeseHre KHHETHUSCKIX 2 - TK1 2 JOIl 1, 5 2P2,5
P/[1 [TOPAIKOB peaKimy.
PJI2 [Bpimonnenne meponpusTHii B paMkax caMOCTOATEBHOM
PJI3 paboThI CTYACHTA:
Pabora ¢ IeKIIMOHHBIM MaTEPHAIOM, H3YYCHUE TEM, - 1 - - OCH 1,2 OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIIbHYIO TPOPa0OTKY.
IToaroroBka K 1a00paTopHOit pabore. - 1 TK1 1 JOIl1,5 | BP 2,5
6 Ipakrryeckoe 3austue 3. CKOPOCTh XUMHUUECKUAX PEaKIIHUiA. 2 - TK3 6 OCH 3 DP2
JIOIT 3 OP 3
JOIT 5 OP 5
BrinonHeHne MeponpusTUil B paMKax caMOCTOSATENbHON
P/I1 |paboThl cTy/eHTa:
P12 |[loaroroBka K MpakTUYECKOMY 3aHSTHUIO. - 1 - - OCH 3 OP 5
Pa3 JOI12,3
Brmonnenne gomamaux 3aganuii (M1A3). - 1 - - OCH 3 OP1,2,5
J0I12,4,5
Pa6ora B 31eKTpOHHOM Kypce = 1 = = OCH 1,3 9P 1,5
JOIT 2
7 PA1 lexums 4. Dnexmpoxumuyeckue cucmemul. I anvganuyeckue 2 - - - OCH 1,2 OP 1,5
P2 |onemenmeoi.
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Y Koaeno wacon_| 0 e N ecnenene
E E = E Ayn. Cam. Kon-o
b5 f%, “:’ = Yuebuas pestennuocts 0as10B Yuebnasn Hnurtepuer-
= ﬁq: \g} E JuarepaTtypa pecypchl
P13 |JIabopatopHas pabora 4. OnpeneneHue SHEPriUH AKTUBAIHN. 2 - TK1 2 JOIT 1,5 QP25
BBINOTHEHHE MEPONIPHATHIL B pAMKaX CaMOCTOSTEIIbHOM
paboTHI CTYIEHTA:
Pabota ¢ neKIMOHHBIM MaTEpUaIOM, U3YICHUE TEM, - 1 - - OCH1,2 | OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIILHYEO IPOPa0OTKY.
[NoxroroBka k JlabopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
8 [Ipaktrdeckoe 3ausTre 4. CriocoObI BRIPAKESHUS 2 - TK3 6 OCH 3 2P 2
KOHIIEHTpANUi pacTBOPOB. JOIT 3 OP 3
JOIT 5 OP 5
BBIMOMTHEHHEe MEPONPHATHIL B paMKaX CaMOCTOSTEIILHOM
PJI1 |paboTHl cTyneHTa:
P2 |IloaroroBka K MpaKTHYECKOMY 3aHATHIO. = 2 = = OCH 3 9P 5
P13 JOIT2,3
Bremonaenne gomantanx 3aganuid (M13). - 2 - - OCH 3 9P 1,2,5
J0I12,4,5
Pabora B 31eKTpOHHOM Kypce - 2 - - OCH 1, 3 DOP 1,5
JOIT2
9 Kondepenu-nenens: 1
IMoxroroska k TectupoBanuro [IOKO 3 OCH 1-3 OP 4
JOIT 1-5
Tectuposanue IIOKO = 2 HK 15 JOIT 2
3amura M/13 = 1 TK2 5 HOIT 5 OP 2
Bcero nmo KoHTpoJILHOM ToOuKe (aTTecTanumn) 1 24 30 68
10 Jlekims 5. Dnexmponus pacmeopos 2 - - - OCH1,2 OP1,5
Jlabopatopnas pabota 5. B3anMozelicTBie METaIoB C 2 - TK1 2 JOIT 1, 5 OP2,5
KHCJIOTaMHU, ILEJIOYaMHU U BOJIOM.
P11 |BblnonHeHHE MEPONPUATHH B pAMKaX CaMOCTOSTEIIbHOM
P/12 |pabotsl crynenTa:
P13 |PaGoTa ¢ neKIIMOHHBIM MaTEpUaioM, U3YICHUE TEM, - 1 - - OCH1,2 | OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEJILHYIO IPOPaOOTKY.
[NoaroroBka k 1labopaTopHOit padore. - 1 TK1 1 JOIl1,5 | 9P 2,5
11 JlaGopatopnas padota 6. ['apBaHHYECKUE HIIEMEHTHI. 2 - TK1 2 JOIl 1, 5 9P 2,5
BrlinonHeHre MEPONpUATHI B paMKaX caMOCTOATEIbHOM
paboTHI CTyCHTA:
gﬁé INoaroroBka k JlabopaTopHOit padore. - 1 TK1 1 JOIT 1 9P 1,5
pa3 Boinonnenue nomamaux 3aaanuit (M3). - 1 - - OCH3 JIOII| 9P 1, 3, 5
2,4,5
Pabora B a1eKTpOHHOM Kypce - 1 - - OCH 1, 3 9P 1,5
JOII 2
12 Jlexuus 6. Kopposus memannos, cnocoowt 3auumol 2 - - - OCH 1,2 9P 1,5
Memanios om Kopposuu
JlaGopatophas pabota 7. DIEeKTPOIU3 PacCTBOPOB COJICH. 2 - TK1 2 JOIl 1, 5 2P2,5
PI1
P/12 |BrinonHeHre MEpONPUATHIA B pAMKaX CaMOCTOSTEIIbHON
P13 |paGothl crynenra:
Pabora ¢ IeKIIMOHHBIM MaTEPHAIOM, H3YYCHUE TEM, - 1 - - OCH 1,2 OP 2,5
BBIHOCUMBIX HA CAMOCTOSITEIILHYIO IPOPaOOTKY.
IToaroroBka K 1a00paTopHOi pabore. - 1 TK1 1 JOIl1,5 | BP 2,5
13 JlabopatopHnas pabora 8. Koppozusi MeTasios. 2 - TK1 2 JOIl 1,5 QP25
BrinonHeHre MeponpuUsTUil B paMKax caMOCTOSATENbHON
P/I1 |paboThl cTy/eHTa:
P12 |IloaroroBka K tabopaTopHo# pabore. - 1 TK1 1 JOIT 1 9P 1,5
P/13 |Beinonuenue pomarHux 3ananmii (M13). - 1 - = OCH3 IOII| 9P 1, 3,5
2,45
Pabora B 21eKTpOHHOM Kypce - 2 - - OCH1,3 | BP 1,5
JOIT 2
14 | POl |lexuus 7. Jucnepcuvie cucmemvl, Kiaccugpurayus. 2 - - - OCH 1,2 9P 1,5
P2 |Pacmeopul neanekmponumos.
P/I3 |JlabopaTtopHas pabora 9. loHOOOMEHHbBIE peaKIuu. 2 - TK1 2 JOIl1, 5 OP2,5
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KoJ1-B0 4acos Ounenounoe Hndopmanuonnoe
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b5 f%, “:’ = Yuebuas pestennuocts 0as10B Yuebnasn Hnurtepuer-
= ﬁq: \g E JuarepaTtypa pecypchl
BBINOTHEHHE MEPONPHATHIL B paMKaX CaMOCTOSTEIIBLHOM
paboThI CTy/ICHTA:
Pabota ¢ neKIMOHHBIM MaTEpUaIOM, U3YICHUE TEM, - 1 - - OCH1,2 | OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIIBHYFO [IPOPa0OTKY.
PaboTa B 3JIEKTPOHHOM Kypce.
[NoxroroBka k JlabopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
15 JlaboparopHas padota 10. I'maponus conei. 2 - TK1 2 JOIl 1,5 DOP2,5
BBINOTHEHHE MEPONIPHATHIL B paMKaX CaMOCTOSTEIIbHOM
P/I1 |paOoTHl cTyneHTa:
P/12 |IloaroroBka K 1abopaTopHO# pabote. = 1 TK1 1 HOIT 1 OP 1,5
P13 |Bsimonnenne gomanaux 3amanuii (M/13). - 1 - - OCH 3 [IOTI| 3P 1, 3, 5
2,4,5
Pabora B 31eKTpOHHOM Kypce - 1 - - OCH 1, 3 DOP 1,5
JOIT 2
16 Jlekrmst 8. Pacmegopoul anekmpoaumos. 2 - - - OCH 1,2 OP1,5
JlaboparopHast pabota 11. [IponsBeneHne pacTBOPHUMOCTH. 2 - TK1 2 JOIl1, 5 2OP2,5
P/11 |BemonHenne MEpONpUsTHI B paMKaX CaMOCTOSATEIILHON
P/12 |paGoThI cTyneHTa:
P/I3 |PaGora C JIEKIIMOHHBIM MaTEPHAIIOM, H3YYEHHE TEM, - 1 - - OCH1,2 | OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIIBHYFO TIPOPabOTKY.
PaboTa B JIEKTPOHHOM Kypce.
[oaroroBka K JlabopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
17 Jlabopatopnas padota 12. Xumus snemenmos. Xpom, 2 - TK1 2 JOIl 1,5 9P 2,5
mapeaney.
BeinonHeHne MEpONPHUATHIA B PaMKaX CaMOCTOSITEIIBHON
P/I1 |paboThl cTyneHTa:
P/12 |IloaroroBka k abopaTtopHo# pabote. - 2 TK1 1 JOIT 1 9P 1,5
P13 |Boinonnenue pomamnux 3aganuii (MJ13). - 2 - = OCH3 IOII| 9P 1, 3, 5
2,4,5
Pabora B 2eKTpOHHOM Kypce - 2 - - OCH 1, 3 9P 1,5
JOI12
18 Kondepenu-nenensi2
PJI1 |IHoaroroeka k TecrupoBanuo ITOKO 3 JOII 2 OP 4
P12 |TectupoBanue IIOKO - 2 HK 15
P3 |3amura M3 - 1 TK2 5 JOIT 5 OP 2
Bcero mo KOHTPOJILHOI TOUYKe (aTTecTannm) 2 24 30 100/100
OO61mii 00beM PadoTHI MO THCIUIIINHE 48 60 100

HNudopmanuonHoe obecneyeHue:

Ne (kon)

OcHoBHasi yueoHasi iuteparypa (OCH)

OCH 1

https://e.lanbook.com/book/104946
KoprnopatuBHou cetu TIIY.

(nmata

AIIEKTPOHHO-OMbmoTeunas cucrema. — URL:
11.03.2019).

Oo6mmas xumust. Teopust u 3agaun: yueonoe nocodue / H. B. Koposun, H. B. Kynemos, O. H. T'onuapyk [u
ap.] ; mon penakuueii H. B. Koposuna, H. B. Kynemosa. — 3-e u3n., crep. — Caunkr-IletepOypr : Jlaus,
2018. — 492 c¢. —Tekcr : anexTpoHHblit // Jlanp :
oOpareHus:

Pexum nocryna:

nu3

OCH 2

I'nunka, H. JI. OGmmas xumust : yueOHuK 1uist OakanaBpoB / H. JI. 'munaka. — 19-e u3n. —Mocksa: FOpaiiT,
2013. — URL: http://mwww.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata obpamenus: 11.03.2019). —
Pexum nocryna: uz kopnoparuBHo# cetu TIIY.- TekcT: 31eKTpOHHBI.

OCH 3

I'munaka, H. JI. 3agaun u ympakKHeHUS 10 00IIeH XUMUH : Y4eOHO-TIPAKTHYECKOE TTOCcOo0me Tt OaKaiaBpoB
/ H. JI. I'nunka; oz pexa. B. A. Ilonkosa u A. B. babkoBa. — 14-e uzn. —Mocksa: HOpaiit, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (nata obparenus: 11.03.2019). — Pexum gocrymna:
n3 kopropatuBHOU ceTH TIIY .- TekcT: 3neKTpOHHBII.
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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

No (kom)

JonoaHuTejbHas yuedHas aureparypa (JIOII)

JOIT 1

Crace, H. ®. JIabopaTopHBIi MpakTHKYM O OOIIEH 1 HEOpraHNYecKoi XuMuK: yaeoHoe mocobue / H. .
Crace, A. A. IImaxugkun, E. M. Kusszesa; HanuoHanbHBIH HcCIEIOBATENLCKUN  TOMCKHIA
nonurexunueckuii yausepcurer (TITY). — 3-e uzn., mepepab. u mon. —Tomck: U3x-Bo TITY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 11.03.2019). — Pexum
JocTyna: u3 koprnopaTuBHO# cetd TITY.- TekcT: aIeKTpOHHBII.

JOIT 2

Cracp, H. ®@. Pemenue 3amau mo odmielt xumuu : yaeoHoe nocooue / H. @. Cracs, A. B. Kopurynos. — 3-
e u3f., crep. — Cankr-IlerepOypr : Jlanb, 2016. — 168 ¢.  Tekct : 3nekTpoHHbIH // JIaHb : 31EKTPOHHO-
oubnuoreunas cucrema. — URL: https:/e.lanbook.com/book/75521 (mata obparuenus: 11.03.2019). —
PexuM nocryna: u3 koprnopatuBHoit cetu TITY.

JIOIT 3

CwmoroBa, JI. M. PykoBOICTBO K NMPaKTHUECKUM 3aHATHSAM IO O0IIel XUMHH : ydeOHoe mocobue / JI. M.
CwmoroBa; HarrionanbsHblit nccnenoBarensekuid Tomckuid monurexaundecknii yausepeuret (TITY). —Tomck:
Wsn-so TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (xgata obparuerws:
11.03.2019). — Pesxum moctyna: u3 koprnoparuBaoii cetu TITY .- TekcT: 371eKTPOHHBIH.

JOIT 4

COopHHK 3a1au M YHpaKHEHWH MO oOmiel XuMuu : ydeOHoe mocobue [DnekrponHblil pecypc]| / E. b.
Tlonymkora, E. M. Kuszepa, 10. FO. Mupomnamuenko [u ap.]. — 1-e u3n. —Tomck: 2016. — URL:
https://portal.tpu.ru/SHARED/g/GEB/studyl/Tab5/zadachnik.pdf (mata o6pamenusa: 11.03.2019). —
PexxuM nocryna: u3 koprnopatuBHoM cetu TITY.-TekcT: 3y1eKTpOHHBIN

JOII 5

Crack, H. @. CnpaBoynuk no oOmieid u HeopraHudeckoil xummuu]: ydyeOHoe mocobdue / H. @. Cracs;
Hauwnonanwhelii uccnenoBarensckuii Tomckuit monurexundeckuii yausepcutet (TITY), UucturyT duzuku
Boicokux TexHosoruit (M®BT), Kadpenpa obmeii u Heopraundeckoit xumun (OHX). —Tomck: U3a-so TITY,
2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nata obpamierns: 11.03.2019). — Pexum
Joctyna: u3 koprnopaTuBHoi cetdt TITY.- TekcT: aneKTpOHHBIH.

Ne (k0oa) | Hassawwe anexTporsore pecyvpea (OP)

3P 1

OnexTpOHHBIA Kype «XuMua 2»

P2

Hayusnas ynexTponnas oubnnorexa — Inekrponsie | hitp:elibeary ru/defaultx.asp
Bepcun 350 xypuasos wmapareascrea "BO m
aunoTauMK  cratel.  Dabszesup” no  BCEM
HanpasneHuam HyHIaMeRTATLHON HAYKH

a3

NIST WebBook - Cnpasowsmx Hauworanssoro | hitpi//webboolk nist.gov/
MHCTHTYTA CTAHIApPTOR W Texnosornil ClLA) cacacuus no |
HEOPraHHYECKMM  COCAMIICITHAN,  TCPMOIMBAMHICCKHC |
aaunsie, HK<cnewcrpst, IKC, OITP 1 ap. '

P4

Xumuyeckuil rpenanep

3P5

Yyebunie nocobug 1o xypey «XuMus» http://portal.tou.ru/departments’kafedra/onh/educatio
n. http://www lib.tpu.ru/catalog arm.html

Cocrasnn: Jouent OEH % i (Magexina KW,

«ZfH 0O 2020 r.

Cornacosaso: C% A
Pykopomurens nospasieneHns 1.¢.-m..1, npodeccop (Lltamannn U.B.)

o
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