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Poub mucuumiannbl «Xumus 2» B GOPMHPOBAHMU KOMIIETEHIHI BHITYCKHUKA:

MPOTEKAIOIINX B
OKpYKaromieM MUpe

oﬁpa?;]::fe]:},}loﬁ CeMeCTp Kon I CocTaBJisiiomue pe3yJibTaTOB 0CBOEHHUs (J€CKPUIITOPHI KOMITETEeHIIHH)
(;Egéﬁgr:;, HOMITCTEHIIH KOMIIeTeHINH Kon HanmenoBanue
npakTuka, 'HA)
Bnangeet onbITOM MPUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK U
VK(Y)-1.B1 MaTeMaTHYeCKUX METOJIOB U MOJIETIEH JIJIsl pelleHus 3a/1a4 TeOpETUIECKOro
Y TIPUKIIATHOTO XapaKTepa
Bnaneert penponyKTUBHBIME METOJIaMU TIO3HABATENBLHOU JEATETLHOCTU U
CriocobHoCTS YK(V)-1.B2 MBICITUTEIBHBIMU ONEPALUSAMH ISl PEIICHUS 3a/1a4 €CTECTBEHHOHAYYHBIX
OCyLLleCTBJHl}“b TTOHCK, JHCLIHIUIAE
KPHTHYCCKHH aHaIH3 1 YMmeer pemiath 3a71a491 TEOPETUUECKOTO U PUKIIAJHOTO XapakTepa
Xumus 2 2 VK(Y)-1 CHHTE3 HH(OpMaInH, YK(¥)-1.Y1
ZE:TB;[;H:;; oAXON YMmeeT 000011aTh YCBOSHHBIE 3HAHUSI €CTECTBEHHBIX HaYK KaTEeropHUsMH
JUTSt peltieHns YK(Y)-1.Y2 CHCTEMHOT'0 aHaJIM3a U MOAX0/a M MBICITUTEIHHBIMU OTIEpAIUsIMU aHAIIN3a,
TIOCTABJICHHBIX 3324 CHHTE3a, CPABHEHUS U OlLIEHKU
3HaeT 3aKOHBI ECTECTBECHHBIX HAYK M MaTeMaTHYECKUE METOIBI
YK(Y)-1.31 TEOPETUYECKOr 0 Xapakrepa
VE(Y)-1.32 3HaeT penpoayKTUBHBIE METOIBI TTO3HABATENFHOMN EATEILHOCTH,
MIPU3HAKK CUCTEMHOT0 TTOJIX0J1a M CHCTEMHOTO aHAIn3a
T OTOBHOCTE Brnazgeet onbITOM IITaHUPOBAHUS U IIPOBEAEHHUS XUMHYECKUX HUCCIEIOBAHUI
HCIIONB30BATh 3HAHMS OTIK(Y)-3.B2 B 00JIaCTH TEPMOIUHAMUKH, KHHETUKH, SJIEKTPOXUMHUHN, XUMHH PAaCTBOPOB,
0 CTPOGHHH BEIECTBA, aHaJIn3a ¥ 0000IIEeHNUs SKCIIePUMEHTAIbHBIX JAHHBIX, BHLIBICHHS
IPHPOJIE XMMUYECKOIT 3aKOHOMEPHOCTEH MPOTEKAHMS XUMUIECKHUX MTPOIIECCOB
CBSI3H B PA3IHUHBIX ‘YMeer onpenenits TePMOANHAMUIECKIE U KHHETHIECKUE TapaMeTPHhI
Knaccax XHMI{quKHX OTK(Y)-3.Y2 XUMHIYECKHUX MPOLIECCOB, IPOBOAUTH PACUETHI KOJIMYECTBEHHBIX
OTIK (Y)-3 COCTMHCHMH Him XapaKTEePUCTHK PACTBOPOB HEIIIEKTPOIUTOB U BHCK’EpOJH/ITOB, BBISIBIISITh
IOHUMAHUS CBOICTB 3aKOHOMEPHOCTH MPOTEKAHMS XUMUIECKUX PEAKITII
MaTepraoB 1
MEXaHH3Ma
XUMHUYECKHX OTIK(Y)-3.32 3HaeT OCHOBHBIC TIOHATHS M 3aKOHBI XUMHYECKOH TePMOJINHAMHUKH,
TIPOIIECCOB, KHHETHKH, YIIEKTPOXHUMHUH U TPOILIECCOB, IPOTEKAIOIINX B pacTBOpaxX

1. Ioxa3aTeju U METOALI OLICHUBAHUSA




KOJMYCCTBCHHBIX XapPaKTCPUCTHK

3. XuMusi pacTBOPOB

H.]'laHpreMble pPe3yJabTaThbl oﬁyqemm 1m0 THCHHUIIJIHHE KOMl’leTeHlll/lﬂ HaumeHnoBanue pa3aena MeTO)Jl)l OIICHHUBAHUSA
Kox HaumenoBanmne JIMCIMILTHHBI (OLeHOYHBIE MEPOTIPUSATHS)
P 1 | IIpuMeHsATh 3HAHUS OCHOBHBIX TIOHATHH, TCOPHIA U 1. 3akoHOMeEpHOCTH [TnceMeHnHas nmpoBepoUHast
3aKOHOB XUMHYECKON TEPMOJMHAMUKYA Y KUHETUKH, XUMHUYECKUX PEAKIUI paboTa Ha MPAKTUYECKOM
YYEHHS O pacTBOPaX U JIEKTPOXUMUUECKHUX grlli(?;))s% 2. DIEKTPOXUMHUYICCKUC 3aHATHU.
CHUCTEMAax JIJIsl ONMUCAHUS XUMUYECKUX MPOIIECCOB. MIPOIIECCHI 3ammra UJI3.
3. XumMus pacTBOPOB TectupoBaHue — HE3aBUCHUMBII
koHTpoib [IOKO
P2 | BemmonHATh pacy€Thl TEPMOJMHAMUYECKUX (YHKITUH 1. 3akoHOMepHOCTH IInceMeHHas mpoBepovHast
Y KUHETUYECKUX TMapaMEeTPOB XUMHUUYECKUX PEaKIIHM, XUMUYECKUX PEAKITUI paboTa Ha MPAKTUYECKOM
CBOIICTB pacTBOPOB u XapaKTEPUCTHK g]l'lli(();))% 2. DIEKTPOXUMHUYCCKUC 3aHITHH.
AIEKTPOXUMHYECKUX CUCTEM. MIPOLECCHI 3amwura UJ13.
3. XuMus pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJib [TOKO
P 3 | Mcnonb30BaTh METOIbI TUNIAHUPOBAHUS U TIPOBECHUS 1. 3akoHOoMepHOCTH 3amura oT4eTa 1no
XUMHUYECKOTO JKCIEPUMEHTa Il yCTAHOBIICHUS XUMHUYECKUX PEAKIUI nabopatopHoit padore.
3aKOHOMEPHOCTEN MIPOTEKaHUs XUMUYECKUX ok (-2 2. DNEKTPOXUMHYECKHE
MPOLIECCOB, ONpPEAENECHUs WX KAa4eCTBEHHBIX W IIPOLIECCHI

2. lIxajga oueHUBAHUA

[Topsiiox opraHu3alMy OLIEHUBAHUSL PE3yJbTAaTOB OOYYEHHS B YHHUBEPCUTETE PEIrVIaMEHTUPYETCS OTIENIbHBIM JIOKaJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/ILTATOB 00ydeHHsT B TOMCKOM TOJMTEXHUYeCKOM yHHBepcuTere (CructeMa oleHUBaHuUsA)» (B JICHCTBYIOIIEH peIaKiluu ).
Hcnonb3yetcs OamipHO-peHTHHTOBAs CUCTEMA OLICHUBAHUS Pe3yIbTaTOB 00yueHus. FiToropas oreHka (TpaJullMOHHAS U JIUTEPHAS) 10 BUAAM y4eOHOU
nestensHOCTH (M3ydenue aucuurud, YUPC, HUPC, kypcoBoe npoeKTupoBaHKe, MPAKTUKH) OMIPEIesieTcss CyMMO 0allioB MO pe3yibTaTaM TeKYIIETo
KOHTPOJISI U TPOMEKYTOYHOM aTTecTalu (UTOroBasi pedTUHTOBas olleHKa - MakcuMyM 100 6amioB).

PacnpeneneHI/Ie OCHOBHBIX H JOIOJHHUTCIBHBIX OalioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘{HOI\/’I aTTeCTalinuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peP’ITHHF'HHaHOM JAUCIHUITIIMHBI.

PeKOMeHI[yeMaH mKaJla JJIs1 OTACJIbHBIX OIICHOYHBIX Mepoan/anﬁ BXOIHOT'O ¥ TCKYIICTO KOHTPOJISA

% BBITOJTHEHUSI
3a1aHUS

CooTBercTBHE
TPaJMIIOHHOM OlleHKe

Onpenenenue OLeHKH




90%+100%

«OTINIHO» OTInYHOE IOHUMAaHUE npeamMeTa, BCCCTOPOHHUEC 3HAHUA, OTJIMYHBIC YMCHUS U BJIaJICHUC ONBITOM HpaKTI/IquKOI\/'I JACATCIIbHOCTH,
HGO6XOI[I/IMBIG PE3YJIbTAThI O6y‘leHHH Cq)OpMI/IpOBaHI)I, X Ka4CCTBO OIICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJNIM3KUM K MAaKCUMAJIbHOMY

70% - 89%

((XOpOHIO)) I[OCTaTO‘IHO TMOJIHOC IMTIOHUMAHHUEC MPEAMETA, XOPOIINEC 3HAHUSA, YMCHUSA U OIIBIT HpaKTPI‘IeCKOfI JACATCIBbHOCTH, HeO6XOJII/IMLIe PE3YJIbTATHI
O6y‘leHI/IH C(l)OpMI/IpOBaHI)I, Ka4yCCTBO HU OAHOI'O M3 HMX HC OLICHCHO MHMHUMAJIBbHBIM KOJIMYCCTBOM OasuioB

55% - 69%

((YZ[OBJ'I.» HpHeMneMoe IMOHUMAaHUC MPeaAMETA, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U OIBIT HpaKTH‘IeCKOﬁ JACATCIIBHOCTH, HeO6XO]II/IMI>Ie PE3YIbTAThI
O6y‘leHI/IH C(l)OpMI/IpOBaHI)I, Ka4€CTBO HCKOTOPLIX N3 HUX OLUCHCHO MUHHUMAJIbHBIM KOJIMYECTBOM GaiioB

0% - 54%

<<Hey;[013n.» PeSyJ'ILTaTH O6ylleHI/I$I HE COOTBETCTBYIOT MUHUMAJbHO JOCTATOYHBIM TpeGOBaHI/IHM

3. IlepeyeHb THNOBBIX 3aaHUMH

OueHquue MEPOIPUATHS "pl/lMepLI THIIOBBIX KOHTPOJBHBIX 33[[3}[1/[17[
1) TlucbmeHHas MpoBepoYHast 3anaHus:

paboTa Ha MPAKTHYECKOM 3ananue 1.

3aHSITUA Ecnu TUTACTUHKY U3 YUCTOI'O HUHKA OITYCTUTH B pa36aBneHHy}o KHCIIOTY, TO Ha4YaBII€ECA BBIACIICHHUE BOAOPOJa BCKOPE MOYTHU
npekpamaercs. OHaKo, MPH MPUKOCHOBEHUH K IIMHKY MEIHOW MaJouyKoW W3 MocieHell HaunHaeTcsi OypHOe BbIJeNIeHUe
Bojiopoa. Jlaiite 00bsICHEHHE POUCKOMISIIEMY.
YK(VY)-1. 1B1, YK(¥)-1.1 V1, YK(Y)-1.2 B, YK(V)-1. 2V1
3amanue 2. DIEKTPOIN3 BOAHOrO pacTBopa xiopuaa Hukens (I1) B anekTponusepe ¢ MHEPTHBIM aHOAOM MPOBOIWIN S5 U TIpU
cuie Toka 20 A, BEIX0OA 10 TOKY cocTaBuI 95%. 3anummre cxemy anekTposuza. OnpenennTe:KoIMIecTBO U3PaCX0JOBaHHOIO
anektpryectBa (Kir);Maccy BelecTBa, BBIICTUBIIErocs Ha KaToze (T).
YK(VY)-1. 1B1, YK(V)-1. 131, OIIK(Y)-1.432 /OIIK(Y)-2.432
3aganue 3.
Hanmmure ypaBHEHUS 3JIEKTPOXUMHYECKON KOPPO3UH XpoMa ¢ KHUCIOPOAHOH nemnonspu3arnueii. KakoB KOHEUHBIH MPOILYKT
OKHcIeHns XxpoMa? HamummTe ypaBHEHUS BCeX MPOUCXOAAIINX TponeccoB. Craenaiite BEIBOJ BO3MOKHOCTH KOPPO3UOHHOTO
mporecca? OTBeT 000CHYHTE.
VK(Y)-1.1 VILYK(VY)-1. 2V 1, VK(Y)-1. 231, OIIK(V)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

2| 3ammura oTyera no Bomnpocsr:

nabopaTopHoi padoTe. 1.Peaknus: A(r) + 2B(r) = 2C(r) sBnsercs npocroii. Kakoii rpaduk oTpaskaeT 3aBUCHMOCTb CKOPOCTH 3TOH PeaKIiH OT
KOHIIEHTpanuy BemiectBa A 1 BemectBa B? O0bsicHuTe cBOM BBIOOP. Hammmire knHeTHIeckoe ypaBHEHHE STOH PEaKIIHH.
Uemy paBeH oOmmii HOPSIIOK peaxyun’?
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2. Kakast sHeprus Ha3bIBaeTCs SJHEPrUe akTuBarmn? Kak oHa BIMACT HA CKOPOCTh XMMUYECKOH peakiuu? 3aBUCHT JIM OHA
oT Temnepatypsi? Kakoil BBIBOA MOXKHO CI€TIaTh O XMMUUYECKOW peakiluu, pacCUUTaB JJIsl Hee YHEPTHIO aKTUBAIIUH?

3. Kakum 00pazom ycTpoHCTBO TEpMOCTATA, UCTIOIB3YEMOTO B JIAOOpaTOpHOI paboTe, BIMSET Ha BEIWYMHY MOIPEITHOCTH B
pacuere SHEpPriH aKTUBAIMU?

KoHTposbHbIe BOMpoChl pa3MelieHbl B yaueOHOM nocoOuu: JlabopaTopHbIN IPaKTUKYM IO 001el 1
HeopraHnueckoi xumuu: yueobnoe nocooue / H. ®@. Cracp, A. A. [lnakunkun, E. M. Kuszesa;
HarnmonaimeHeIi nccnenoBaTenbekuii ToMckuit monurexandeckuii yauepeuteT (TITY). — 3-e w3,
nepepad. u gon. —Tomck: U3a-so TITY, 2013. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamienns: 11.03.2018). — Pexum
noctyna: u3 koprnopatuBHout ceTu TIIY .- TeKkcT: 31MeKTpOHHBIN.

ammra UJ13.

Bomnpocsr:
1. OObscHuTe, MOYeMy KOHIIGHTPALMSl PEareHTOB M KaTalu3aTop HE BIISIIOT Ha 3Hau€HHe KOHCTAHTHI PaBHOBECHA?
PaccuuTaiiTe paBHOBECHYIO KOHIIEHTpaImio Bogopona B peakmmu 2HI(T) «» H2(r) + 12(1), ecnmu HayampHasi KOHIIEHTPAIH
HogoBogopona cocrapisiia 0,55 Moib/J1, a KOHCTaHTa paBHOBecus paBHa 0,12.
2. 3anuIunTe OCHOBHBIE CTaJJUU PACTBOPEHUS TBEPABIX BEIIECTB, KAKUMH TEIUIOBBIMHU d(dexTaMu OHl conpoBOXaatoTcs. [Ipn
pactBopennu 10 T rumpokcuna HaTpus B 250 mu Boxmel Temreparypa moBbicwiack Ha 9,7 K. Paccumraiite sHTanbmmio
pacTBOPEHHS TUAPOKCHIA HATPHSI, TPUHUMAS YACIBHYIO TETIOEMKOCTh PACTBOPA PABHOM yAEIbHON TETIIOEMKOCTH Bozbl 4,18
Jx/(r-K).
3. Beraucnure teMmeparypbl KpUCTAILIM3AIWK U KUIIEHUsT PacTBOpa, cojepskaiiero 3,4 r xiopuna 6apus B 100 r Bobl, eciiu
KaXyIlasi CTENeHb KPUCTAIIM3ALMH COM B paCTBOPE coCTaBisieT 75 %.
4.Kaxve U3 mepevnciIeHHbIX XapaKTEepPUCTHK: TEMIIEpaTypa, SHTPOIHS, Macca, INIOTHOCTh, CBOOOJHASI SHEPTHS, BHYTPEHHSA
SHEPTrHs, TeIJIoTa SBIIOTCA (DYHKIMSIMH COCTOSIHHS, a KakMe — IIapaMeTpaMu COCTOSHHUsS cucTembl. Ha pucynke
TIPEACTABIICHBI YHEPTETHUECKIE IMarpaMMBbl MPOIIECCOB OKMCIICHHI YIJIEpo/ia B a30Ta:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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Hpumepm THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ
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XoA peaumi XOA peakumi

Kako#i u3 mporieccoB SBISETCA SK30TEPMHUCSCKUM, a Kakoi — sHpoTepMudeckuM? OTBeT moscHUTe. PaccuuTaiite 00BeMBI
peareHToB U MPOAYKTOB SHIOTEPMHUYECKOI0 MPOLIEcca, €CIU B pe3yIbTaTe ero NpoTeKaHus norinotmioch 125 x/[x rera.
5.HpHBe,ZleHbI rpa(bmm SaBHCHMOCTCﬁ KOHCTAHTBI paBHOBCCI/ISI oT TeMHepaTypr JJIs1 3K30T6pMI/I‘IeCKI/IX u 3H}10TepMH‘IeCKI/IX
peaxkuuii:

OO0BscHHUTE TIOTyYeHHBIE 3aBUCHMOCTH.
KoncranTa paBaOoBecus peakimu N2 + 3H2 A 2NH3 mpu 400 oC paBna 0,1. PaBHOBecHBIE KOHIIEHTpAIMA BOJOPOAA U
ammuaka pasHbl 0,2 u 0,08 Monb/n1. BerurcnuTe HavanbHbIe KOHIIGHTPALIMK a30Ta U BOJOPO/IA.

COopHUK 337124 U yIpakHeHUH 1o obuielt xuMun: yaeOHoe nocodue [dnekrponnsiii pecype] / E. b. Tonymkosa [u ap.]. —
1-e m3n.. — 1 xommeroTepHsIi ¢aitn (pdf; 1.5 MB). — Tomck: 2016. — 3armaBue ¢ 3xkpaHa. — JlocTyn U3 KOPIIOpaTHBHOM
ceru TITY. Cxema gocryna:https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

4

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 MOHIDKEHHE 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://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf
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le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

3. YCTaHOBUTE 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 iMCcCcONMAly a30TUCTOH KUCIIOTHI TIPH pa30aBIeHUH 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 aucconuanyu 0,2 M mypaBeunoit kuciaotsl (HCOOH) pasna 0,03, To KOHCTaHTa AMCCOLMAIMM 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.Kuciyto cpeny UMeIOT BOAHBIE PACTBOPHI COJIEH

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) TUAPOIU3YETCs 110 KATUOHY 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 +1,5
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 .

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

2) Zn** + 2e =7n
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le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

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

HuddepeHunpoBanHbIl 3a4eT

buner 1.

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

2. ChopmynupyiiTe BTOpoid 3ak0oH Paysist [uis mporecca KpUCTALTU3AIMH PAcTBOPA. 3aIHIIUTE €T0
MaTeMaTHIeCKOE BBIPAKECHHUE.

3.3anummMTepeakiing, MPOTEKAIOIINE MTPU AJIEKTposin3eBoAHOTO pacTBopa ZN(NO3)2

4. Tns peaxkuuu N2O + Ho— N2 + H2O mosrydeHsI cieiyronme SKCIIepUMEHTAITLHBIC TaHHBIC:

P4, 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.

4. Mertoauyeckue YKa3aHus 110 NPoLeype OLeHUBAHUS

OueHOYHbIe MEpPONpUATHSA

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 0JHOTO 3aJaHUSL:
¢ 3a/laHue BBHIMOJIHEHO OJHOCTHIO BepHO— 1,2 Ganna.
e 3amanue BeInoaHEHO yacTUaHO 0 — 1,0 Oamt.

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
IPEJOCTABIIAET JIEKTPOHHYIO CCHIIKY Ha COOPHUK 33/1a4 U yIPAKHEHUH.

W13 BBIMOIHAIOTCS B OTACIBHON TETPaau, P 0(OPMIICHHH KaXXI0TO 3a/IaHMsI 0053aTEIIbHO yKa3bIBACTCS
€ro HOMep, MPUBOAUTCS TOJHOCTHIO TEKCT YCIOBUS KaXI0T0 3a7aHusl. Perenne kaxxaoro 3a1aHus JOKHO
OBITH MOAPOOHBIM, C BKIIOUEHHEM ITPOMEKYTOUHBIX PAacUETOB, PACCYKICHHI, TOSICHEHHH, C YKa3aHHEM
UCTIOJIb30BaHHBIX 3aKOHOB, MTPABUI U (POPMYIT; Y MOTy4aeMbIX B KaXKJI0M JICHCTBUY YHCICHHBIX BETUUYNH
yKa3bIBaeTCs eIuHuIa n3Mepenus (pasmepHocts). /I3 mposepsier nmpenogaBaTesnb, BEAyILIUN
nabopaTopHble 3aHATHS. B TedeHue Helenu CTYACHT JOJDKEH PEeIIUTh HE MeHee 2-X 3a/1ad.

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 COOTBETCTBUH C TPEOOBAHMSAMU, HO caHO He BoBpeMs — 0,2 Gaymia

Ecmu 3a1aHrE€ BBIMTOJIHEHO C 3aMCYaHUSAMHU, TO CTYACHT UCIIPABJIACT OIINOKYU M CcaacT 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
C/IaeT OTYET, B KOTOPOM IPUBEICHBI YPABHCHUS PEAKIUi, OMUCAHbI HAOJIIOICHUS, IPUBEICHBI
pacueThl,clieliaH IPOMEKYTOUHBIN BBIBOJI IO KAXKIOMY OIIBITY, CACTIaH OOLINI BBIBOI IO JIJAOOPATOPHOU
pabore.

CymMapHbIil pedTHHT 3a 1a00paTopHyI0 paboTy cocTaBiseT 3 Oasia.

Kputepun oneHKH KOHCIIEKTA-0TYeTAa K JIabopaTopHoii padore:

e Iloxgroroeka x stabopaTtopHoi padote — 1 Ga.
¢ Oryer no nabopaTopHoi padore — 1 Ham.
e 3amuTa 1abopaTopHOM padoTsl — 1 Gas.

TecTupoBaHue — HE3aBUCUMBII
koHTposas [IOKO

PyGexxnoe tectupoBanue (PT) mpoBogurcs B KoMmbloTepHOH (opme B on-line pexxume Bo Bpems
KOH(epeHII-HeJIeNTH B CepeIMHE U KOHIIE TEKYILIEro CEMECTpa COTJIACHO PACHUCAHUIO.




OueHo4HbIe MEPONPHATHS

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

[IponomkuTtensHOCTh TecTHpoBanus — 90 MuHyT 6€3 mepepbiBa. OTCUET BpEeMEHH HAYMHAETCS C MOMEHTA
BxoJa cryaeHrta B Tect. MHCTpyKTaX, MpeaIecTBYIOLUIUI TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BpEMS.
CryzneHT MOKET 3aKOHUYUTD BHINIOJIHEHHE TecTa 10 UCTEUEHHs OTBEAEHHOIO BPEMEHH.

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
3amaHuil. CTyJIeHTBl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHMs U MOSCHEHUs MpoBOAAT Ha Oymare. Ilo
OKOHYAHUU TECTUPOBAHHUS IPEINOJABATENI0 BBIJIAETCS MAaTpUIla OTBETOB U CYMMApHBIM PEUTHHI 3a TECT.
OO6cyxieHre pe3ynbTaToOB TECTUPOBAHUS IIPOBOJAUTCS HA KOHCYIbTAIUH.

Kpurtepuu ouneHkH 0HOI0 3a1aHUA:

® 32 KaXJI0€ MPABUJILHO BBHITIOJTHEHHOE 3aJaHHE BBICTABIIETCS | TECTOBBIN Oasr,

® 32 HEMPaBWIHLHO BBITIOJHEHHOE WJIM HEBBITIOJTHEHHOE 3a/1aHKe BhICTaBIsieTCs 0 0aios;

e Ui 33JaHUN C BBIOOPOM HECKOJBKUX IPaBWIBHBIX OTBETOB, 3aJaHUl Ha COOTBETCTBHE U
YCTaHOBJICHHE MOCJIEI0BATEILHOCTH MTPETyCMOTPEHO YaCTUYHOE OLICHUBAHUE.

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

3a 2 menenu 10 PT cTyneHTH MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapUAHTOM OWJIETa, KOTOPBIHA
pacnojiaraercs Ha caite http://exam.tpu.ruB pazaene «MeponpUATHA», U MOXKET OBbITh BBIMOJIHEH KaXKIbIM
CTYIAEHTOM HEOTPaHHUUYEHHOE YHUCIIO Pa3.

Jnsa cmyoenmos, ne npoweowiux PT 6 nepuoo npogedenus mecmupo8anus no y8axiCumenbHol npuduHe,
npeodyCMOmpeHa 803MONCHOCMb MeCMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbILL HA3HAYAemcs cpas3y nocie
KOH@epeny-Heodenu.

Ilpu pe3ynemame pybesicnoco mecmuposanus 6 6an108 u Mexee, 00y4AIOWUMC NPEeOOCMABIAemcs 8
nepuoo mexyuel npomMed’CymoyHol ammecmayul 603MOICHOCIb nosmopHo npotimu PT 6 pezepanuiii Oenw,
coanacosarnuulli ¢ bropo pacnucanui TI1Y.

Huddepenuupyemslii 3auet

Juddepenunpyemsliii 3auet mpoBoAuTcs Ha 18 3aueTHOI Henene. 3a4eT BHICTABISETCS 10 CyMMe 0alioB B
COOTBETCTBHUU CO IIKAJION JJI OTAEIBHBIX OLIEHOYHBIX MEPONPUATHI TEKYIIErO0 KOHTPOJISL.

CTyneHTsI MPOXOJAT YCTHOE cobeceoBaHme, KOTOPOe BKI0UaeT 4 Bompoca (2 TeOpeTUYecKuX u 2
MPAKTHYECKUX) MO MpoiiieHHbIM TeMaM. CTyJIeHT TOTOBHUTCS B TEYEHUU 5 MUHYT U Jajiee OTBEUaeT Ha
BOIIPOCHI, COTPOBOX/1asi CBOM OTBET MOsICHEHUAMH. Bpemst oTBeta 15 MUHYT.

Kpurtepuu onennBanus 3a4era:



http://exam.tpu.ru/
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0+54 GamoB - HEYIOB.,
55+69 GamioB - ynoB.,
70-+89 GamioB — X0po1Io,
90+100 GamyI0B — OTIUYHO.




MWHHUCTEPCTBO HAYKHU M BBICIIEIO OBPA3OBAHUA POCCUVCKOM ®EJTEPAIIAA

DezepallbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTeIbHOE YUPEKIACHHE

BEICIIIET0 IIPO(ECCHOHAIBHOr0 00pa30BaHus
«HAIIMOHAJIbHBIA UCCAEJOBATEJABCKUI TOMCKHI MOJUTEXHAYECKU YHUBEPCHUTET»

KAJIEHJAPHBII PEUTUHI-ILIAH JUCHUTLIMHBI

2018 / 2019 y4eOHBbIil roj
OLIEHKUA Jucrurnaa Jlexnum 16 gac.
«Xumusn 2»
90 - 100 IIpakr. 3anaTHS 8 qac.
«OTIUIHO» A
basos JIa6. 3anATHS 24 yac.
B 80— 89 10 HATIPABJICHHIO Bcero ayn. 48 wac
GayioB 18.03.01 Xumudeckast TEXHOIOTHS paGora :
«Xopouio»
C 0-19 CPC 60 Jac.
OamioB
65 — 69 108 qac.
D
OaymioB
«Y 0B » HUTOT'O
E 55 - 64 3 3.e.
OaioB
3auTeHo P 55 -100
OamioB
Heynosnetso
putensHo / F 0 - 54 6amoB
HE3a4TEHO

Pe3yJibTaThl 00y4UeHHs1 N0 JUCHUILINHE (chopmynuposams sk KOHKDEMHOU OUCYUNIUNDL):

PJI IIpuMeHsTh 3HAHUS OCHOBHBIX NMOHSTHH, TEOPUNA U 3aKOHOB XMMHMUYECKOW TEPMOJAUHAMUKH M KUHETHUKH, YYEHHUS O

1 pacTBOpax M AMMEKTPOXUMHUYECKUX CHCTEeMax I OMMCAHHS XUMHYECKHUX POLIECCOB.

1232[ BblnonHATL paC‘-IéTbI TepMmoanMHaMn4yeCKnx (I)yHI-(LI,VIﬁ N KMHETUYEeCKMX NapamMmeTpoB
XUMUYEeCKUX peakumn 171, CBOWCTB pPaCTBOPOB N XaPaKTEPUCTUK INEKTPOXNMUNYECKUX
CUCTEM.

PJ1 Hcnonp3oBaTe MeTOABI IUTAHUPOBAHHWS M TPOBEACHUS XUMHUYCCKOTO OKCIEPHUMEHTa Uil YCTAHOBJICHHUSA

3 3aKOHOMEpPHOCTEH IMPOTeKaHWA XMMHUYECKUX IPOIIECCOB, OIMpPENENEHMS WX KayeCTBEHHBIX M KOJIHYECTBEHHBIX

XapaKTEePUCTHK

OIICHO‘-[HLIC MeponpusaTHus:
Jlast nMCHMIINH ¢ popMoii KOHTPOJIst — 3a4eT
(1uddepeHuupoBaHHbIii 3aueT)

OueHoOYHbIEe MEPONPUATHUS Kou- | Bamasl
BO
Tekymuii KOHTPOJIb:
TK1 | 3ammra oryera no 12 36
nabopaTopHOi padbote
TK2 | 3auwmra U3 20 10
TK3 | IIpakTuyeckue 3aHATHS 4 24
HK | He3aBucumsrii kouTposis [JOKO 2 30
HUTOI'O 100

JlonoiHuTEIbHBIE 6ANIBI

YyeOHast 1esITEIbHOCTD / Kou-Bo | Baibl
OlIEHOYHbIE MEPONPHSITHS
JII1 | PabGora B DIeKTPOHHOM Kypce 1 10
«Xumus 2»
HUTOIO 10
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1 2 3 5 6 7 8 9
1 Jlexmu 1. OcHo6bl Xumuuecko mepmoOUHAMUKU. - - - OCH 1,2 OP 1,5
JlaboparopHas pabota 1. Onpedenerue meniogozo sghgpexma - TK1 2 JOIT1,5 | BP 2,5
PIA1 |npoyecca pacmsopenus.
P/12 |BslmoiHeHHE MEPONPHUSATHIA B pAMKaX CaMOCTOSITEIIBHOM
P/I3 |paborsl crymenra:
Pabota ¢ neKIMOHHBIM MaTEpUAIOM, U3YICHUE TEM, - 1 - - OCHI1,2 [BP1,2,5
BBIHOCHMBIX Ha CAMOCTOSITEIILHYIO IPOPabOTKY.
[oxroroBka k 1abopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
2 IIpaxkTudeckoe 3ansTHE 1. DHEpreTHKa XMMUYECKUX 2 - TK3 6 OCH 3 QP2
peaxuuii. JOIT 3 2P 3
JOIT 5 OP 5
N BBIMOMTHEHHEe MEPONPHATHIL B paMKaX CaMOCTOSTEIIBHOM
P2 paboThI CTy/ICHTA:
PII3 IMonroroBka K MPakTUYECKOMY 3aHSTHIO. = 1 = = OCH 3 9P 5
JOIT 2,3
Bremonuenne gomantanx 3aganuid (M13). - 1 - - OCH 3 9P 1,2,5
J0I12,4,5
Pabora B a1IeKTpOHHOM Kypce - 1 - - OCH1,3 | BP1L,5
JOIT 2
3 Jlexuus 2. Xumuueckoe pagrogecue. 2 - - - OCH 1 OP 1
OCH 2 3P 2
OP 5
P/11 |/IabopatopHas pabora 2. Xumuueckoe pasrosecue. 2 - TK1 2 JOIT 1 OP2
P12 JOIT 5
P/13 |BrimonHeHne MEpOnpusSTHA B paMKax CaMOCTOSTEIbHON
paboTHI CTYICHTA:
PaboTa ¢ IeKIIMOHHBIM MaTepUalioM, U3YICHUE TEM, - 1 - - OCH1,2 | OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIIbHYIO IPOPA0OTKY.
IToaroroBka K JabopaTopHOi padore. - 1 TK1 1 JOIT1,5 | BP 2,5
4 [pakTryeckoe 3ansTue 2. XUMHYECKOE paBHOBECHE. 2 - TK3 6 OCH 3 DP2
J0IT3 OP 3
JOIT 5 OP 5
BeinonHeHne MEpONPHUATHIA B pPaMKaxX CaMOCTOSITEIILHON
paboTHI CTYCHTA:
PII1 |MoxroroBka k mpakTHYECKOMY 3aHATHIO. - 1 - - OCH 3 9P 5
P2 JOI1 2, 3
PI13 |Brinonuenne nomaumnx samanuii (U73). - 1 - = OCH 3 OP1,2,5
JO0I12, 4,5
Pabora B a1eKTpOHHOM Kypce - 2 - - OCH1,3 | OPL,5
JOIT 2
5 Jlexuus 3. Ocrogwbl xumuueckou KuHemuKu. 2 - - - OCH1, 2 DOP 1,5
Jlabopatopnas pabora 3. OnpeeneHne KHHETHISCKUX 2 - TK1 2 JOI11,5 | BP2,5
P/l |mopsaxos peakiym.
PJ12 |Bpimonnenue MEPOIPHUIATHI B paMKaX CaMOCTOSITEIILHON
P13 paboThI CTy/IEHTA:
PaboTa ¢ IeKIMOHHBIM MaTepUaIoM, H3YIEHUE TEM, - 1 - - OCH1, 2 9P 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIIbHYIO MPOPA0OTKY.
IToaroroBka K 1a00paTopHOit pabore. - 1 TK1 1 JOIT1,5 | BP 2,5
6 Ipakruyeckoe 3austue 3. CKOPOCTh XUMUYECKHUX PEaKIHUiL. 2 - TK3 6 OCH 3 DP2
JIOIT 3 OP 3
JOIT 5 OP 5
BrinonHeHne MeponpuUsTUil B paMKax caMOCTOSATENbHON
P11 |paboThl cTy/eHTa:
P12 |[loaroroBka k MpakTUYECKOMY 3aHSTHUIO. - 1 - - OCH 3 OP 5
Pa3 J0I12,3
Brmonnenne nomantaux 3aganuid (M13). - 1 - - OCH 3 9P 1,2,5
JOI12 4,5
Pa6ora B a1eKTpOHHOM Kypce - 1 - - OCH1,3 | BP 1,5
JOII 2
7 PA1 lexums 4. Dnexmpoxumuyeckue cucmemul. I anveanuyeckue 2 - - - OCH1, 2 DOP 1,5
P2 |onemenmeoi.
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P13 |JIabopatopHas pabota 4. OnpeneneHue S3HEpruy aKTUBALHH. 2 - TK1 2 JOIT1,5 QP 2,5
BBINOTHEHHE MEPONIPHATHIL B paMKaX CaMOCTOSTEIIBbHOM
paboThI CTy/ICHTA:
Pabota ¢ neKIIMOHHBIM MaTEpUAIOM, U3YICHUE TEM, - 1 - - OCH 1, 2 5P 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIILHYIO IPOPaOOTKY.
[NoxroroBka k JlabopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
8 IIpakrudeckoe 3ausTre 4. CriocoObI BRIPaKCHUS 2 - TK3 6 OCH 3 2P 2
KOHIIEHTpANi pacTBOPOB. JOIT 3 OP 3
JOIT 5 OP 5
BBIMOTHEHHEe MEPONPHATHIL B paMKaX CaMOCTOSTEIILHOM
P/I1 |paboTHl cTyneHTa:
P12 [[ToaroroBka K NPaKTHYECKOMY 3aHATHIO. = 2 = = OCH 3 OP 5
P13 JO0IT 2,3
Bremonaenne gomantanx 3aganuid (M13). - 2 - - OCH 3 QP 1,2,5
J0I12,4,5
Pabora B 31eKTpOHHOM Kypce - 2 - - OCH1,3 | OP1L,5
JOII 2
9 Kondepenu-nenens 1
IMoxroroska k TectupoBanuo [IOKO 3 OCH 1-3 OP 4
JOIT 1-5
Tectuposanue IIOKO = 2 HK 15 JOIT 2
3amura M/13 = 1 TK2 5 JOIT5 OP 2
Bcero no KOHTpOJIbLHOI ToUYKe (arTecTammun) 1 24 30 68
10 Jlekims 5. Dnexmponus pacmeopos 2 - - - OCH1,?2 OP1,5
Jlabopatopnas pabora 5. BzaumoznelictBue MeTaioB ¢ 2 - TK1 2 J0I11,5 | BP2,5
KHCJIOTaMHU, ILEJIOYaMHU U BOJIOM.
P11 |BblnonHeHNE MEPONPUATHH B pAMKaX CaMOCTOSITEIIBHOM
P/12 |pabotsl cryneHTa:
P13 |PaGoTa ¢ n1eKIIMOHHBIM MaTepUaioM, U3YICHUE TEM, - 1 = = OCH1,2 | BP 2,5
BBIHOCUMBIX Ha CAMOCTOSITEJIbHYIO IPOPalbOTKY.
[NoaroroBka k 1labopaTopHOit padore. - 1 TK1 1 JO0Il1,5 | OP 2,5
11 JlaGopatopnas padota 6. ['anpBaHNYECKUE AIEMEHTHI. 2 - TK1 2 J0I11,5 | BP2,5
BrlinonHeHre MEPONPUATHI B paMKaX caMOCTOATEIbHOM
paboTHI CTyIEHTA:
gﬁé INoaroroBka k labopaTopHO#t padore. - 1 TK1 1 JOIT 1 9P 1,5
PI3 Beinonuenne gomaniaux 3aganuid (M13). - 1 - - OCH3JIOIT| 3P 1, 3,5
2,4,5
Pabora B a1eKTpOHHOM Kypce - 1 - - OCH1,3 | OP1L,5
JOII 2
12 Jlexuus 6. Kopposus memannos, cnocobul 3aujumol 2 - - - OCH1, 2 DOP1,5
Memanios om Kopposuu
JlaGopatopnas pabota 7. DIeKTpOoIn3 pacTBOPOB COJCH. 2 - TK1 2 JOI11,5 | BP2,5
PI1
P/12 |BrinonHeHre MEpONPUATHIA B pAMKaX CaMOCTOSTEIIbHON
P13 |paGothl crynenra:
Pabora ¢ TeKIMOHHBIM MaTEPUAIOM, H3y4ICHHE TEM, - 1 - - OCH1, 2 9P 2,5
BBIHOCUMBIX HA CAMOCTOSITEIILHYIO IPOPaOOTKY.
IToaroroBka K 1a00paTopHOit pabore. - 1 TK1 1 JOIT1,5 | BP 2,5
13 Jlabopatopnas pabora 8. Koppo3usi MeTaiios. 2 - TK1 2 JOI11,5 | BP2,5
BrinonHeHne MeponpusTUil B paMKax caMOCTOSATENbHON
P/I1 |paboThl cTy/eHTa:
P12 |IloaroroBka K tabopaTopHo# pabore. - 1 TK1 1 JOIT 1 9P 15
P/13 |Beinonuenue pomamHux 3ananmii (M13). - 1 - - OCH 3 JIOIT| BP 1, 3,5
2,4,5
Pabora B 21eKTpOHHOM Kypce - 2 - - OCH1,3 | BP1L,5
JOII 2
14 | POl |lexuus 7. Jucnepcuvie cucmemvl, Kiaccugpurayus. 2 - - - OCH 1,2 9P 1,5
P2 |Pacmeopul neanekmponumos.
P/I3 }JlaGopaTtopHas pabora 9. MoHOOOMEHHbBIE peaKIHu. 2 - TK1 2 JOIl1L,5 | OP2,5
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BeImonHeHIE MEPOTIPHUSTHIA B PAMKAaX CAMOCTOSITEIILHON
paboThI CTy/ICHTA:
Pabota ¢ neKIIMOHHBIM MaTEpUAIIOM, U3YICHUE TEM, - 1 - - OCH 1, 2 5P 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIBHYIO IPOPA0OTKY.
PaboTa B 3JIEKTPOHHOM Kypce.
[NoxroroBka k JlabopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
15 JlaboparopHas padota 10. ['maponus coneid. 2 - TK1 2 JOIT 1,5 DOP 2,5
BeIMoTHEHHE MEPOIIPHUSTHIA B PAMKaX CaMOCTOSITEIILHON
P/I1 |paOoTHl cTyneHTa:
P/12 |IloaroroBka K 1abopaTopHO# paboTe. = 1 TK1 1 JOIT 1 9P 1,5
P/I3 |Boimonuenve gomamuunx 3aganuii (MJ13). - 1 - - OCH 3 JIOIT| 5P 1, 3,5
2,4,5
Pabora B 31eKTpOHHOM Kypce - 1 - - OCH1,3 | OP1L,5
JOII 2
16 Jlekrmst 8. Pacmesopul anekmpoaumos. 2 - - - OCH1,?2 OP1,5
JlaboparopHas pabota 11. [IponsBencHne pacTBOPUMOCTH. 2 - TK1 2 JOIT 1,5 2P 2,5
P/11 |BemonHeHne MepOnpUsTHIl B paMKaX CaMOCTOSATEIILHOM
P/12 |paGoThI cTyneHTa:
PJ13 [PaGora ¢ JEKIMOHHBIM MaTEPHAIIOM, H3yUCHUE TEM, - 1 - - OCH 1, 2 9P 2,5
BBIHOCHMBIX Ha CAMOCTOSTEIBHYIO IPOPa0OTKY.
PaboTa B JIEKTPOHHOM Kypce.
[oxaroroBka K JlabopaTopHOH padore. - 1 TK1 1 JOIl1,5 | OP 2,5
17 Jlabopatopnas padota 12. Xumus snemenmos. Xpom, 2 - TK1 2 J0I11,5 | BP2,5
mapeaney.
BeinonHeHne MEpONPHUATHIA B paMKax CaMOCTOSTEIILHON
P/11 |paboThl cTyneHTa:
P12 |[loaroroBka K JabopaTopHOi padore. - 2 TK1 1 JOIT 1 9P 1,5
P13 |Boinonnenue pomamnux 3aganuii (MJ13). - 2 - = OCH 3 JI0IT| 5P 1, 3,5
2,4,5
Pabora B aeKTpOHHOM Kypce - 2 - - OCH1,3 | OP1L,5
JOIT 2
18 Kondepenu-nenensn2
P11 |IloaroroBka k TectupoBanuio ITOKO 3 JIOIT 2 OP 4
P12 |TectupoBanue IIOKO - 2 HK 15
P3 |3amura M3 - 1 TK2 5 JOI1 5 OP 2
Bcero no KOHTPOJILHOM TO4YKe (aTTeCTanum) 2 24 30 100/100
OO0 00beM PadOTHI MO THCIUIIINHE 48 60 100

HNudopmanuonHoe obecneyeHue:

Ne (kon) OcHoBHasi yueoHasi iuteparypa (OCH)

OCH 1 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 : anektpoHHblit / Jlanb : 3neKTpoHHO-OMONMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/104946
(mara obpamenus: 11.03.2018). — Pesxum mocryma: u3 kopriopatuBHo# cetr TITY.

OCH 2 I'nunka, H. JI. OGmmas xumust : yueOHuK 1uist OakanaBpoB / H. JI. I'nmunka. — 19-e u3n. —Mocksa: FOpaiiT,
2013. — URL: http://mwww.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata obpamenus: 11.03.2018). —
Pexum nocryna: uz kopnoparuBHoi cetu TIIY.- TekcT: 31eKTpOHHBIH.

OCH 3 I'nunka, H. JI. 3amaun u ynpakHeHus 1o 0O0IIeH XUMHUH : y4eOHO-IIPAKTHYECKOE Moco0ue s GakaaaBpoB
/ H. JI. 'maaka; oz pexn. B. A. IlonkoBa u A. B. babkoBa. — 14-¢ m3n. —Mocksa: FOpaiit, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (nata obpamenns: 11.03.2018). — Pexxum nocryma:
n3 kopropatuBHOU ceTH TIIY .- TekcT: 3neKTpOHHBII.
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No (kom)

JonoaHuTebHas yuyedHas aureparypa (JOII)

JOIT 1 Cracp, H. ®. JlaGopaTOpHBIiA MPaKTHKYM IO OOIICH M HEOPTaHUIECKOW XUMHU: yaeOHoe mocodue / H. @.
Crace, A. A. IImakugxkun, E. M. Kumesa; HanuwonanpHbei wucciemoBaTeabckuii  ToMckmit
nonurexunueckuii yausepcurer (TITY). — 3-e uzn., mepepab. u non. —Tomck: U3x-Bo TITY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 11.03.2018). — Pexum
JocTyna: u3 koprnopaTuBHO# cetd TITY.- TekcT: aIeKTpOHHBII.

JOII 2 Cracp, H. ®. Pemenue 3ana4 o obmet xumuu : yaeonoe nocodue / 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 (nata obpamenus: 11.03.2018). —
PexxuM nocryna: u3 koprnopatuBHoit cetu TITY.

J0I11 3 Cwmornosa, JI. M. PyKoBOACTBO K MPaKTHUYSCKHM 3aHATHSIM IO 00IIel XuMuu : yaeoHoe mocoodue / JI. M.
CwmoroBa; HaronanbsHblii nccnenoBarenbekuii Tomckmii monurexaundeckuii yausepeuret (TITY). —Tomck:
Wzn-so TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (x1ata obparuerus:
11.03.2018). — Pesxum moctyna: u3 koproparuBaoit cetu TITY.- TekcT: 371eKTPOHHbIH.

JOIT 4 COOpHHUK 3aj7a4 M YIPaXHEHUH 10 obmiel xumun : ydeOHoe mocobue [Daextponnbiii pecype] / E. B.
lonymkosa, E. M. Kuszesa, 0. 0. Mupouanuenko [u ap.]. — 1-e m3g. —Tomck: 2016. — URL:
https://portal.tpu.ru/SHARED/g/GEB/studyl/Tab5/zadachnik.pdf (mata o6parmennsa: 11.03.2018). —
PexxuM nocryna: u3 koprnopatuBHOM cet TITY.-TekcT: 3IeKTpOHHBIN

AOII 5 Cracp, H. ®. CnpaBoynuk no oOmei u HeopraHumdeckoil xummuu]: yuyeOHoe mocodue / H. @. Cracs;
Hanmonanbueiii uccnenoBarensckuid Tomckuit nonutexunueckuii yausepceutet (TITY), UucturyT duzuku
Boicokux TexHonoruit (M®BT), Kadenpa obmeii u Heopranndeckoit xumun (OHX). —Tomck: Uza-so TITY,
2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nata obpamierns: 11.03.2018). — Pexum
Joctyna: u3 koprnopaTtuBHO# cetdt TITY.- TekcT: aneKTpOHHBIH.

No (kom) | Ha3Banue 3jieKTpoHHOTO pecypca (P) Anpec pecypca

OP 1 DJ1eKTpOHHBIN Kype «XuMust 2 https://stud.Ims.tpu.ru/course/view.php?id=2604.

OP 2 Hayunas snekrponnas 6ubnnoreka — Dnekrponnsie | http://elibrary.ru/defaultx.asp
Bepcun 350 kypHanoB wm3marensctBa  'BO  m
aHHOTALINU CTaTeMn. Dnb3eBup"” M0  BCEM
HanpasieHUsIM (YHAAMEHTAIBHOM HaYKH

OP 3 NIST WebBook - CnpaBounuk Hanwonanssoro | http://webbook.nist.gov/

HWHCTUTYTa cTaHaapToB u TexHonoruit CILIA) cBeaeHus mo
HECOPraHU4Y€CKUM  COCAUHEHUAM, TEPMOAUHAMHNYECKUEC
nannble, MK-cnextpsl, OKC, OI1P u ap.
OP 4 XUMHUECKUH TPeHaxKep http://exam.tpu.ru/dasboard/object/bank/form?d=21
9P 5 YdebHbIe MOCOOH MO Kypey «XuMush» http://portal.tpu.ru/departments/kafedra/onh/educatio
n, http://www.lib.tpu.ru/catalog_arm.html
Cocrasun: Fh — {(Mupommssyenxo HO. 10.)
((_ﬁ» &g 2018 r.

CornacosaHo:

Sasenyrowuii kKadeapoii —
pykoeoaurens OEH Ha npasax kadenpe, &Lf_ \
/M.B. lllamasun/

A.¢.-m..H, npodeccop

«:"'ﬁﬁ) 7

27,

(44 2018 r.
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