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1. Poab mucuuniauHbl «XuMus 2» B GOPMUPOBAHUM KOMIETEHIUI BbINYCKHUKA:
Jaement = CeMech COCTaBﬂﬂl()llIl/le pe3yibTaTOB OCBOCHUSA (ZICCKPI/IIITOPLI KOMl’leTeHIIlll/l)
o0pa3oBaTeIbHON Kon
nporpaMmMabl KOMIIETCHINA L8 PTLCSEORITD
(lIHCHl/ll'Ull/lHa, KOMIIETCHIIHH Kox HaumenoBanue
npaktuka, 'MA)
VK(Y)-1.B1 Brazneer onbiToM NPUMEHEHNS! 3AKOHOB ECTECTBEHHBIX HAYK H MaTEMATHUECKHX
METOJIOB M MOJIeJIeH JUIsl pelIeH s 3a/1ad TeOPETHIECKOro M NPHKIIATHOTO XapaKTepa
VK(Y)-1.B2 Bnaneer penpoayKTUBHBIMH METOJAMH I03HABATEIbHOW JNEATENIbHOCTH U
CTI0COGEH OCYIIECTRIATS MBICITUTEIbHBIMH OTIEPALMSAMH 1T PELICHNUS 33/1a4 €CTECTBEHHOHAYYHBIX TUCIUIUINH
TIOUCK, KpUTHYCCKUH YK(V)-1.¥1 YMeeT pemarh 3aa4n TEOPETHIECKOTO U MPHUKIATHOTO XapakTepa
QHAJIU3 M CUHTE3
YK(V)-1 HH)OPMALHH, IPUMCHSATH YMeeT 06001maTh YCBOCHHBIE 3HAHHS €CTECTBEHHBIX HAYK KATETOPHUSMH CHCTEMHOTO
CHCTCMHBIi ITOJXO0/ JIIst YK(Y)-1.¥2 aHaJIM3a U M0JX0/a U MBICIUTEIbHBIMU OIICpallUsAMU aHallN3a, CHHTE3a, CPAaBHEHUS U
Xunnst 2 2 pEeLIeHHs ITI0OCTaBICHHBIX OILIEHKH
safaq VK(Y)-131 3HAeT 3aKOHBI €CTECTBEHHBIX HAYK M MATEMATHYECKIE METOIEl TEOPETHUECKOTO
xapakrepa
VK(Y)-1.32 3HaeT penpoayKTHBHBIE METO/IBI TI03HABATEIILHOW S TEIIbHOCTH, IIPU3HAKH
CHCTEMHOTO TI0/IX0/1a M CUCTEMHOT0 aHaJIN3a
CIIOCOOHOCTBIO U BuazieeT ONbITOM INIAHMPOBAHUS ¥ IPOBEACHUS XUMUUECKHX HCCIIEI0BAaHUH B
TOTOBHOCTBIO OTIK(Y)-2.B5 o0J1acTH TePMOIMHAMUKH, KHHETUKH, SIEKTPOXUMHH, XUMHUH PACTBOPOB, aHAJIN3a U
HCHOJIb30BaTh OCHOBHBIE 000011IeHHSs IKCIIEPUMEHTANBHBIX TaHHBIX, BBIIBICHHUS 3aKOHOMEPHOCTEH MIPOTEKaHUs
3aKOHBI XUMUYECKHX MPOIECCOB
CCTCCTBCHHOHAYYHBIX YMeeT onpenensite TepMOAMHAMUYECKHE U KHHETHUECKUE ITapaMeTphl XUMUYECKHX
JWICUHIITHE B OTIK(Y)-2.Y'5 HPOLIECCOB, IPOBOUTH PACYETHI KOJIMYECTBEHHBIX XapaKTEPUCTHK PACTBOPOB
npodeccHOHANBHON ’ HERJIEKTPOJIUTOB U 3JIEKTPOJUTOB, BBIABIATh 3AKOHOMEPHOCTH IIPOTEKAHUS
OIIK(Y)-2 NeSITELHOCTH, XMMUYECKUX peaKkiui
HNPUMEHSTh METO/IBI
MaTeMaTH4eCcKOro
aHam3a u .
sorcapomms, || OMKY235 | 2o o on st s,
TEOPETHYECKOr0 U ’
IKCIIEPUMEHTAILHOTO
UCCIIeI0OBaHNUS
2. INoka3zareau n MeETOAbl OICHUBAHUA
Ilnanupyemble pe3yJibTaThl 00y4eHHUs M0 JUCIHILIHHE Komnerenuus HaumenoBanue pazaena MeToabl OLIEeHHBAHUS
Kox HaumeHoBaHue JHCHMILIMHBI (OLeHOYHbIEe MEPONIPHUSITHS)
PO 1 | IIpuMeHATH 3HAHUS OCHOBHBIX OHSATHH, TEOpUNA U VK(Y)-1 1. BakoHOMepHOCTH [InceMenHas npoBepovHast
3aKOHOB XMMHYECKON TEPMOAMHAMUKYN U KHHETUKH, OIIK(V)-2 XUMHUYECKHUX PEAKLIUN paboTa Ha MPaKTUYECKOM

YUCHUA O paCTBOPAX U DJICKTPOXUMHUYCCKUX

2. DNEeKTPOXUMHUYECKHE

3aHATHUH.




CUCTCMAX IJIA OITMCAHHUA XUMUYCCKHUX NPOUCCCOB.

IIPOLIECCHI
3. XuMusi pacCTBOPOB

3amura U/I3.
TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO

P12 | BeimomHATh pacuéThl TEPMOIUHAMUYCCKUX (YHKIIMA 1. 3akoHOMepHOCTH [TuceMenHas mpoBepoYHast
U KUHETHYECKUX MapaMeTPOB XUMUYECKUX PEaKIUi, XUMHUYECKUX PEAKIUN paboTa Ha MPaKTUIECKOM
CBOICTB pacTBOpOB u XapaKTePUCTHK O‘%Kééz)lz 2. DNEKTPOXUMHUYECKHE 3aHATHUH.
AIEKTPOXUMUUYECKUX CUCTEM. MPOIIECCHI 3amwura U/13.
3. Xumusi pacTBOpPOB TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO
P13 | Mcnonp30BaTh METO/IbI TUNIAHUPOBAHUS U MTPOBEACHUS 1. 3akoHOMepHOCTH 3aiuTa oT4era mno
XUMUYECKOTO JKCIIEPUMEHTA Il  yCTaHOBJICHUS OIIK(Y)-2 XUMHYECKHUX PEaKIHi nabopaTtopHo# pabore.

SaKOHOMepHOCTCﬁ IMPOTCKAHHA XHUMHNYCCKHX
mponeccoB, OINpEACICHHUA HNX KAaYCCTBCHHBLIX M
KOJIMYCCTBCHHBIX XdPAKTCPHUCTHK

2. DNEKTPOXUMHUYECKHE
IPOLIECCHI
3. Xumus pacTBOpOB

3. IIkana oueHNBAHNUA

[Topsimox opraHu3anuy OLEHMBAHUS PE3YyJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«Cucrtema OlleHUBaHUS pe3ysbTaToB 00yueHus: B ToMcKOM moiuTexHudeckoM yHuBepcutere (CucteMa olleHHBaHUS)» (B AEHCTBYIOLIEH peqaKium).
Hcnonb3yercss OamibHO-PEHTHHIOBasl CHCTEMa OLICHMBAaHUS pe3ysibTaToB oOyueHus. MToroBas oleHka (TpaAULMOHHAs W JIMTEpHas) MO BHUAAM
yueOHOM pestenbHOCTH (mM3ydenue aucummimH, YWPC, HUPC, kypcoBoe mNpoeKkTHUpOBaHHE, NPAKTHUKW) OIpenesieTcss CyMMOW OalljioB IO
pe3yJbTaTaM TEKYIIEero KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy (UTOroBast peMTHHIoBast olieHKka - MakcuMyMm 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H OOIIOJIHUTCIBHBIX OaoB 3a OICHOYHBIC MCPOHNPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOLIHOI‘/JI aTTeCTaluu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PeKOMeHHyeMaﬂ mKajga ajisi OTACJIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOAHOI'O M TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJaHUusA Tpal]"ll“OHHOi/i OIICHKE Onpellenel-me OHCHKH

90%+100% «O1araHO» OTnugHOE IOHUMAaHKE TIPeIMEeTa, BCECTOPOHHNE 3HAHMUS, OTJIMYHBIE YMEHUS W BIIaJICHHUE OIBITOM MPAKTUIECKOH AesITeTbHOCTH,
HE0OX0IMMBIE Pe3yNIbTaThl 00yUeHHUs: CHOPMUPOBAHBI, HX KAY€CTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJU3KHM K MAaKCUMAaJTbHOMY

70% - 89% «Xopoto» JlocTaTouHO MOJTHOE TOHUMAaHUE MIPEeMETa, XOPOIIHE 3HAHHS, YMEHUS U OIBIT IPAKTHIECKOH JesITeTbHOCTH, HEOOXOANMBIE PE3YIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB

55% - 69% «YnoBmL» [Tpuemnemoe noHMMaHUEe MPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHUS, YMEHUSI U OIBIT IPAKTHYECKOW IEATEIbHOCTH, HEOOXOIMMBbIE PE3yIIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHMAJIEHBIM KOJIMYECTBOM OailIoB




0% - 54% | «Heynosin.» Pe3ynbpTaThl 00ydeHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THUNOBBIX 3aaHUI

OueHo4HbIe MEPONPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJILHBIX 32JaHU

1| ITucpMeHHas IPOBEpOYHAs
paboTa Ha MPaKTHYECKOM
3aHATHH

Samanus:

3amanne 1.

Ecmm mmacTWHKY M3 YHCTOTO IIMHKA OMYCTUTH B pa30aBIICHHYIO KHCIIOTY, TO HadaBIIeecs BBIACICHHE BOJIOPOJA BCKOPE
moyTH mnpekpamiaercs. OnHako, NMPH NPUKOCHOBEHWH K IMHKY MEIHOW Malo4yKod M3 TocienHeidl HauumHaeTcss OypHoOe
BhbIZICNIeHUE Bofopoa. Jlaiite 00bsICHEHHE TPOUCXOIAIIEMY.

YK(V)-1. 1B1, YK(V)-1.1 V1, YK(V)-1.2 Bl, YK(V)-1. 2Y1

3amanue 2. DIeKTpoau3 BOJHOTO pacTBopa xiaopuaa Hukens (1) B anekrponusepe ¢ HHEPTHBIM aHOJIOM MPOBOAMIN 5 U MPH
cune Toka 20 A, BbIXOA MO TOKy cocTaBull 95%. 3amummure cxeMmy »saekTponusa. OIpenennTe:KOIU4ecTBO
M3pacxo10BaHHOTO ekTprdecTBa (Kir);Maccy BelecTsa, BRIICIUBIIETOCS HA KaTtone (T).

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

3anganue 3.

HammmmTe ypaBHEHUS JIEKTPOXMMUYECKOH KOPPO3UH XpoMa C KUCIOPOAHOHN neroispu3anueii. KakoB KOHeUHbBIH TpogyKT
okHciIeHus XxpoMa? HanumunTe ypaBHEHHS BCEX MPOUCXOSIINX MporieccoB. CaenaliTe BEIBOA BO3MOXKHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 000CHYyiiTe.

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

2| 3amura oTyeTa 1Mo
nabopaTopHoi padore.

Bomnpocsr:

1.Peakuus: A(r) + 2B(r) = 2C(r) sBnsercs npoctoit. Kakoii rpaduk oTpaskaeT 3aBUCHMOCTb CKOPOCTH 3TOMH PEaKIU OT
KOHIIEHTpaIuy BemiecTBa A u BemiectBa B? O0bsicHUTE cBOM BhIOOp. HanummTe KHHETHUECKOE YpaBHEHUE STOM PEaKInu.
Uemy paBeH 00IUH TOPSAIOK peakiun’?

N L, L v
I L N 4‘
C C C

1) 2) 3) 4)

C

2. Kakasi aHeprus Ha3pIBaeTCs SHeprueil aktupanun? Kak oHa BIUsieT Ha CKOPOCTh XMMUUECKOH peakiun? 3aBUCUT JIM OHA
oT Temmeparypsl? Kakoil BEIBO MOKHO CAETATh O XMMUYECKOH peaKkny, paCCUUTAaB Ui Hee DHEPTUI0 aKTHBALINHU?

3. Kakum 00pazoM ycTpoiCTBO TEpMOCTAaTa, UCIOIb3YEMOT0 B 1aDOpaTOpHOH paboTe, BIMSAECT Ha BEJIMYMHY ITOTPEIIHOCTH B
pacyere SHEPriuM aKTUBALUH?




O1ueHoYHbIE MEpPONPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3aaHMi

KonTponbHbIe BOIIPOCH! pa3MeIieHbl B yueOHOM rmocobun: JIabopaTopHbIid MPaKTUKYM IO 001IeH
Heopranuueckor xumuu: yaeonoe nocooue / H. @. Crace, A. A. [Inakunkun, E. M. Kuas3esa,
HarmonanwHslii nccnenoBarensckuii Tomckuil monmurexandeckuii yausepeuteT (TITY). — 3-e uzn.,
nepepad. u gom. —Tomck: Uzn-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2018). — Pexum gocryma:
u3 kopriopatuBHOM ceTu TIIY .- TeKCT: 31eKTPOHHBIN.

3

3amura U/13.

Bompocsr:

1. OOpscHuTe, MOYeMy KOHIICHTpAIMs PEarcHTOB M KaTalnnu3aTop HE BIMSIOT HAa 3HAUYCHHWE KOHCTAHTHI PaBHOBECHS?
PaccunTaiiTe paBHOBECHYIO KOHIIEHTpAINIO Bojopona B peakuuu 2HI(T) <> H2(r) + 12(r), ecnu HadadpHAs KOHIEHTPAIHS
omoBomopoxa coctasisiia 0,55 Moib/1, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anummure OCHOBHBIE CTaJHH PACTBOPEHMS TBEPHABIX BEIIECTB, KAKUMH TETJIOBBIMH 3((HEKTaMH OHH COINPOBOXKAAIOTCH.
IIpu pactBopenun 10 r ruapokcuaa HaTpusg B 250 M Boabl Temneparypa nossicuinack Ha 9,7 K. Paccuuraiite sHTaNnbsnuio
pacTBOpEHUs THIPOKCHIA HATpPUs, MPUHUMAs YICIbHYIO TEIUIOEMKOCTh PacTBOpa PaBHOW Y/ENBHOH TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Brruncnure TemMneparypbl KpUCTaIM3ALMK U KUIIEHHUsT pacTBopa, coaepikaiero 3,4 r xnopuna 6apus B 100 T Boabl, eciiu
KaXyllas CTeNeHb KPUCTAJUIM3ALUH COJIU B pacTBope cocTaBiseT 75 %.

4.Kakue 13 NepeyrCIIeHHbIX XapaKTepUCTUK: TEMIepaTypa, SHTPOIHs, Macca, INIOTHOCTh, CBOOOHAS SHEPIHsl, BHYTPEHHSS
SHEPTrHs, TeIJIOTa SBIAIOTCA (YHKIUSIMH COCTOSHMS, a Kakhe — IlapaMeTpaMH COCTOSHHUs cucTeMbl. Ha pucynke
MIPE/CTaBIICHBI PHEPTETHUECKHE TNarpaMMbl ITPOIIECCOB OKUCICHUS yIIIepo/ia U a30Ta:

E) Ey
NO C+0,

= — E, =

| I

l |

AE| 90,37 Kk AE| 3935 Kk
| |
VaNa + %20, | | CO.

Ey| ———— E; [ et S

Xon peakumi XOA peakumi

Kaxoii u3 mporieccoB sSBISIETCS SK30TEPMHUECKUM, a Kakoi — sHpoTepMudeckum? OTBET mosicHuTe. PaccunTaiite 0ObeMbl
PEareHToB U MPOAYKTOB SHIOTEPMHUUECKOT0 MIPOLECCa, €CIH B PE3YJIbTATE €ro NPOTeKaHMs NorIoTHiIoch 125 k/{x remna.
5.IIpuBeneHE! rpad K 3aBHCHMOCTEH KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPhI IS SK30TEPMUUECKHX U SHIOTEPMUIECKHX
peaxuuii:



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

O1ueHoYHbIE MEpPONPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3aaHMi

Kp A<D >0
X
Vs
- \_
N

OOBsICHUTE TOTyYCHHBIE 3aBUCHMOCTH.
KoncranTa paBHoBecust peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHBIE KOHLUEHTpAaLMU BOAOPOAA U
ammwuaka paBHeI 0,2 u 0,08 Mop/n1. BeraucnuTe HavaabHBIE KOHIICHTPALWHT a30Ta U BOJOPOIA.

COopHUK 3a/1au ¥ YIpaXHeHUH 110 o0meld xumun: yueOHoe nocodue [Dnexrponnsiii pecypce] / E. b. ['omymikosa [u ap.]. —
1-¢ m3a.. — 1 kommbroTepHbii ¢aiin (pdf; 1.5 MB). — Tomck: 2016. — 3arnaBue ¢ s3kpana. — J[OCTyn U3 KOPIIOPATHBHOM
ceru TITY. Cxema nocryma:https:/portal.tpu.ru/SHARED/g/GEB/studyl1/Tab5/zadachnik.pdf

4.

TecTupoBaHue — HE3ABUCUMBII

koHTpois [TOKO

[Tpumep Ounera:

1. PactBop BelmecTBa-HEANIEKTPONUTA 3aKUIAeT NpU Temreparype(yopars) Ha 15,36° BeImie, 4eM YHCTBIH OCH30J
(Ka(benzomna)= 2,57). Ecnu 550 r BemiecTBa pacTBOPHTH B OJHOM KHJIOTpaMMe O€H30J1a, TO MOHMKEHHUE TEeMIepaTypbl

kpucrtasutusaiuu pacteopa (Kx(6ensoma) = 5,70), cocraBur ___ °.
2. OcMoOTHYECKOE JaBJICHUE PACTBOPA, B 1 11 KoToporo comepxutcs 25 r rimoko3bl (CeH1206) mpu 25 °C, paBHO klla.
3. YcTaHOBHUTE COOTBETCTBHE

BemectBo CBOIACTBO B BOJIHOM PacTBOpe

A) HNO> 1) cnaOblit AMeKTPOIUT

Bb) CHsCOOH 2) CUJIBHBIH 3JIEKTPOIHUT

B) KOH 3) HEITEKTPOIHT

I') C2HsOH

1) NaCl

4. KoHcTaHTa Mcconranny a30TUCTOH KUCIIOTHI IIPH pa30aBiIeHUH pacTBopa
HNO; = H* + NO,~
1) yBenmuuBaeTcss  2) yMEHbIIaeTcss  3) HE M3MEHSeTCs
5. M3oToHnuveckuii KOIPPUIMEHT HHUTpaTa KaJus, KaXyIIascs CTElNeHb IMCCOLHMAIMM KOTOPOTO B BOJHOM pPacTBOpE
cocraBisgeT 50%, paBeH
6. Ecnu crenens auccoruanuu 0,2 M mypabrnoii kucinotsl (HCOOH) paBra 0,03, To KOHCTaHTa AUCCOLMALIMM paBHA .
7. H2SO4 B3auMoaeiCTBYET HEOOPATHUMO C
1) Na;S  2)BaCl, 3) NaOH 4) NaCl



https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

O1ueHoYHbIE MEpPONPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3aaHMi

8. KonmniecTBo HOHOB B KPaTKOM HOHHOM YPaBHEHUH PEAKIHH
Na;SO3 + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9.Kucnyto cpeny UMEIOT BOAHBIE PACTBOPHI COJEH

1) Na.SiOs 2) FeCl3 3) ZnSO4
10. Cynbcun Hatpus (NazS) B BOJHOM pacTBope
1) Tuzxposu3yeTcs o KaTHOHY
2) TUAPOIIU3YETCS IO AHUOHY
3) runponusyercs 1o KaTHOHY M aHUOHY
4) He TUIPOIU3YyeTCS
11. YcraHoBuTe N0CIE€0BATENBHOCTD 10 YBEIUYCHHUIO BOCCTAHOBUTEIFHON aKTUBHOCTH METAJIOB

4) Na,SO4

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. B]1C MeaHO-KaIMHUEBOro raabBaHudecKoro snementa (9°Cd**/Cd=-0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHIapTHBIX

YCIIOBHSX paBHa B.

13. Ha aHoze py KOPPO3UH OLIMHKOBAHHOTO JKelie3a IIPOTEKAeT MPOoLece

1) Fe - 2e = Fe*

2) Zn - 2e = Zn?*

3)2H" +2e=H;

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

14. Ecniu npoBoanTs 351exTpoin3 pactBopa CoSO4 B Teuenue 10 41 npu cuite Toka 20 A (n = 80%), To Macca BelecTsa,
00pa3ylomerocs Ha KaToAe COCTaBUT .

15. Ha xartoze mpu 3JIeKTpoJIi3e BOAHOTO PacTBOPa XJIOPHAA MHKA ¢ IMHKOBBIM aHOJOM IIPOTEKAFOT MPOLECCH
1) Zn—2e =Zn*

2) Zn** +2e=12Zn

3) 2H20 —4e = O, + 4H*

4) 2Cl--2e =Cl;

{ AuddepenumpoBanHsblii 3auer

buner 1.

1.[[2117[TC OIPCACIICHNUEC MOHATUIO TCPMOJAUHAMUYCCKAA CUCTEMA, IIPUBCANUTE KJ'IaCCI/I(I)I/IKa].[I/II/I.

2. ChopmynupyiiTe BTOpoii 3aKkoH Payins uist mpoliecca KpycTauIM3aliy pacTBopa. 3anuIlIuTe ero
MaTeMaTHYeCKOe BbIpaKEHUE.

3.3anuIMrepeakini, MPOTEKaIOIIHe TPHU JIeKTpoau3eBoaHoro pactsopa Zn(NOz)2

4. g peakuu N2O + Ho— N2 + H2O nomydensr cieyrorue SKCIepuMeHTATbHbIC JTaHHbBIC:

Py, klla 12 24 36 48
Pg, xIla 4 4 ? 2
v 0,2 04 0,15 0,4




O1ueHoYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3aaHMi

PaccuuraiiTe: KOHCTaHTy CKOPOCTH pPEaKIUH, YACTHHIE MOPSAKH IO BEIIeCTBaM, OOMIMI MOPSIOK
peakuu | 9uCcio, mponyiieHHoe B Tadmuie. ChaenaiTe BBIBOA O MeXaHW3ME JaHHOU peakuuu. OTBeT
IOSICHUTE.

5. MeTtoauueckue yKa3aHusi 1o npoueaype oueHnBaHUsl

O1ueHoYHbIE MEpPONpPUATHSA

l'Ipoue}Iypa NPpOBEJICHHUSI OLICHOYHOI'0 MEPONIPHUATHS H He00X0IMMbIe METOIHYECKHE YKazaHus

1.

[TucpmeHHas MpoBepoYHast
paboTa Ha MPaKTHYECKOM
3aHIATHH

[TpakTHueckoe 3aHATHE 3aKaHUYMBAETCS MUCBMEHHOM MTPOBEPOYHOM pabOTOI, KOTOpas BKIIIOYAET B ce0s 5
3aJJaHNi, COCTAaBICHHBIX IPENoaBaTeseM Mo TeMe MpakTudeckoro 3ausaTus. Ha paboty otBoaurcs 30
MHHYT, 3aT€M CTYJCHTHI CIAIOT cBoU padoThl. Kaxknoe 3aganue onenuBaercs B 1,2 Gamia, Takum o0pazom,
3a IaHHOE OLIEHOYHOE MEPOIPUATHE CTYIEHT MOXKET MOIYyYHUTh 10 6 6ayuioB. J{j1st MOATOTOBKH K
MPAaKTHYECKOMY 3aHITHIO CTYJICHTY HEOOX0AMMO IpopadoTaTh JIEKIMOHHBIH MaTeprall, MaTepHa
Y4eOHHMKOB W/WIIN Y4eOHBIX TOCOOHIA.

Kpurtepuu oneHnBaHus 0OTHOTO 3aJaHUS:
e 3a/1aHuE BBINOJIHEHO MOJHOCTHIO BepHO— 1,2 Oama.
e 3amanue BeinoinHeHo yactuuno 0 — 1,0 oaur.

3amura /13

N3 crynenta comepxut 20 3amay u ynpaxkaeHuit u3 10014, nepedeHs KOTOPBIX HAXOAUTCS B BapHaHTE
N3 kaxnoro cryaeHTa. TeMbl 0XBaTbIBAIOT BCE Pa3A€ibl IPOrPaMMBbl IUCHUTUIMHBI.

[IpenogaBaTens oOecrieunBaeT CBOEBPEMEHHOE MOIYUYeHHE CTyieHTaMu BapuanToB /13, a Takxke
MPEOCTABIISAET SJEKTPOHHYIO CChUIKY Ha COOPHUK 3aJ1au M yIpaKHEHUI.

W13 BBINOIHAIOTCS B OTAENBHON TETPAAM, IPU OPOPMIIEHUH Ka)KJOTO 3a/laHusl 0053aTeIbHO YKa3bIBACTCS
€ro HoOMep, MIPUBOJUTCS MIOJIHOCTBIO TEKCT YCIOBUS KaKI0T0 3a1aHus. PellleHne Kaxa0ro 3a1aHus T0KHO
OBITH IOJPOOHBIM, C BKIIIOUEHHEM ITPOMEKYTOUHBIX PACUETOB, pacCyKI€HUN, TOSICHEHUH, C YKa3aHHEM
HCTIOJIb30BAHHBIX 3aKOHOB, MIPABUI U (POPMYJT; Y TOITYHYaEMBbIX B K&KIAOM JIEHCTBUH YHCICHHBIX BEIMYUH
yKa3bIBaeTCs eAMHUIIA U3MepeHus (pa3mMepHocTh). MJI3 mpoBepsieT mpenoaaBaTelb, BETyIIHi
nabopaTopHbIe 3aHATUS. B TedueHue Helenu CTyIeHT JOJDKEH PelIUTh He MeHee 2-X 3a/1ad.

Cymmapsnsiii peiitunr 3a U3 cocrapnser 10 6amios.

Kpurtepun oueHKH 0HOIO0 3aJaHUNA:

e 3aganue 0OpMIICHO B COOTBETCTBUU C TpeOOBaHUsIMU U ciaHo BoBpeMs — 0,5 Garmna.
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e 3aganuie 0OPMIICHO B COOTBETCTBUU C TPeOOBaHUSIMU, HO cAaHO He BoBpems — 0,2 Gamna

Eciu 3aaHUC BBINTOJHCHO C 3aMCUYaHUAMMA, TO CTYACHT UCHPABJIACT OIIMOKH H CcaacT 3aJaHuC BHOBbB.
bamer 3a HCITPABJICHU HE CHUXKAKOTC.

3amura oT4eTa 1no
nabopaTopHol pabore

B nauane naGoparopHoii paboThI CTYIEHT MOJy4YaeT AOMYCK K paboTe, s Yero OH MPeI0CTaBIIeT
MIPEI0IaBATEII0 KOHCIIEKT JIAOOPaTOPHOU pabOThI, B KOTOPOM KPATKO U3JI0KEHBI TEOPETUIECKHE OCHOBBHI,
chopMyIIMpOBaHa 11eJ1b PaOOTHI, TPUCYTCTBYET IKCIIEPUMEHTATbHAS YACTh, PUCYHKH U TaOJIUIIBI
AKCIEPUMEHTAIBHBIX JaHHBIX (ITpH HE0OXoauMocTH). [1o okoHYaHUY T1a00paTOPHON pabOTHI CTYACHT
C/IaeT OTYET, B KOTOPOM TIPUBE/ICHBI YPAaBHECHUS PEAKIINI, OTUCAHbl HAOIIOACHHMS, TPUBEICHBI
pacueThl,clieliaH MPOMEXYTOUHBIN BBIBOJI IO KaXKIOMY OIIBITY, CACTIaH OOIIHiA BBIBOJ 110 JJa0OpaTOPHOIH
pabore.

CymMmapHbIil peHTHHT 3a 1a00paTopHyI0 paboTy cocTaBiseT 3 6aia.

Kpurepun oneHKH KOHCIIEKTA-0TYeTa K JJadopaTopHoil padoTe:

e [loxroroska k aboparopHoii pabote — 1 6am.
e Oruer no 1abopaTopHoi padore — 1 Gaiwi.
e 3amuTa 1aboparopHoi padoTsl — 1 Gait.

TecTupoBaHuEe — HE3ABUCUMBII

koHTpois [TOKO

Py6exxnoe tectupoBanue (PT) mpoBoguTcst B KOMIbIOTEpHOM ¢opme B on-line pexume BO Bpems
KOH(epeHII-HEAET! B CepeJMHE U KOHIIE TEKYIIEro CEMECTpa COrJIacCHO PacHUCaHUIo.

[IponomxurensHOCTh TecTHpoBaHUS — 90 MuHYT 6e3 nepepriBa. OTCYET BpeMEHU HAUMHAETCSl C MOMEHTa
BXoJa cTyAeHTa B Tect. MHCTpyKTax, NpeAIIECTBYIOINNA TECTUPOBAHUIO, HE BXOJIUT B YKa3aHHOE BpeEMs.
CTyneHT MOKEeT 3aKOHYUTD BHINIOJHEHHE TecTa 10 UCTeYeHUs OTBEAEHHOTO BPEMEHHU.

PT HaumeneHo Ha He3aBHCHMYIO OOBEKTHBHYIO OLIEHKY 3HaHMH, yYMEHUH M BIAJCHUN, MOIY4YEHHBIX
CTYJEHTaMH 3a OIPEIEIICHHbII IPOMEKYTOK 00YUEeHHUS.

Kaxplii BapuaHT OuiieTa MOAEIMPYETCS KOMIBIOTEPOM IO 3aJlaHHBIM pa3jielaM XUMHUH U COIEpKUT 15
3amaHuil. CTyIeHThl BHOCSAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U MOSCHEHUs MPoBOAAT Ha Oymare. I1o
OKOHUYAHUM TECTUPOBAHUS MPENOAABATENI0 BBIIAETCS MaTpHIla OTBETOB U CyMMApHBIM PEUTHHI 3a TECT.
OO6cyxeHre pe3yabTaTOB TECTUPOBAHUS IPOBOANUTCS HA KOHCYJIbTAIIUH.

Kpurtepun oueHKH 0HOIO0 3aJaHUNA:

® 34 KaXJ0€ MPAaBUJIBbHO BBINTOJIHCHHOC 3aaHNEC BBICTABIISACTCA 1 TecTOBBII 621.]'[.]'1,
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® 32 HENPaBWJIBHO BBINOJIHEHHOE WM HEBBINOJIHEHHOE 3a/1aHue BbicTaBisieTcs () 6ayios;
e Ui 33JaHUN ¢ BBIOOPOM HECKOJIBKHMX IPAaBHJIBHBIX OTBETOB, 33aJaHUH Ha COOTBETCTBUE U
YCTAQHOBJICHHE IIOCJIEI0BATEIBHOCTH IPEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MaxkcumanbHBIH CyMMapHBIN TecToBbIN Oait 3a kaxaoe PT cocrasmser 15 Ganos.

3a 2 Hegenu 10 PT cryneHThl MOTyT 03HAaKOMMTCS C IEMOHCTPALMOHHBIM BapUaHTOM OMJIETa, KOTOPBIN
pacrionaraercst Ha caiite http://exam.tpu.rus pazzuene «MeponpusTHs», U MOXKET OBITh BBIIIOJHEH KaXIbIM
CTYZICHTOM HEOI'PaHUYEHHOE YUCIIO pas3.

Hnsa cmyoenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8anus no y8alcumenbHol npuduHe,
npeoycCMompena 803MONCHOCHb MECMUPOBAHUsL 8 Pe3EPEHblll 0eHb, KOMOPbIU HA3HAYAEmCcs cpas3y nocie
KOH@epeny-Hedenu.

IIpu pezynomame pybesicnozo mecmupoganusi 6 0ail08 u mMeHee, 00YYAIOUWUMCI NPEOOCMABNAEMCA 8
nepuoo mexywjel npomedCymoyHou ammecmayuu 603MOICHOCMb nosmopHo npoumu PT 6 pesepsuuiii
Oenwb, coenacosannsiii ¢ bropo pacnucanuil TI1Y.

Huddepenunpyemslii 3aueT

Huddepenumpyemspiii 3aueT mpoBoAuTcs Ha 18 3aueTHON Henene. 3a4eT BBICTABIISICTCS 110 CyMMe 0aJlIoB B
COOTBETCTBHUHM CO IIKAJIOH JJIs OTAEIBHBIX OLIEHOYHBIX MEPOIPHUATHH TEKYIIEr0 KOHTPOJIS.

CryneHTsl MPOXOIAT YCTHOE cobeceIoBaHne, KOTOpOe BKIIIOYaeT 4 BOmpoca (2 TEOPETUIECKUX U 2
MPAKTUYECKHX) MO MPOHAeHHBIM TeMaM. CTyZA€HT TOTOBUTCS B TEUEHUH 5 MUHYT U Jlajiee OTBEYaeT Ha
BOIIPOCHI, COIPOBOK/1asi CBOM OTBET MOSICHEHUAMU. Bpems orBeta 15 MUHYT.

Kputepuu oneHuBaHus 3a4eTa:
0+54 GannoB - HEYNOB.,

55+69 6amioB - ynoB.,

70+89 6annoB — X0poIIIo,

90~+100 GanoB — OTIUYHO.



http://exam.tpu.ru/

MHWHHUCTEPCTBO HAYKH Y BBICIIIET'O OBPA30BAHMSA POCCUMCKOM ®EJEPAIIAA

DenepalbHOE rOCyAapCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE YUPEKICHUE

BBICLIICTIO HpO(l)eCCHOHaJ'ILHOFO 06paSOBaHI/I${
«HAIOMOHAJIbHBIN UCCJEJOBATEJIBCKUMA TOMCKHAN MOJUTEXHUYECKU YHUBEPCUTET»

KAJEHIAPHBI PEMTAHT -TVIAH JUCHUTLTAHBI

2018 / 2019 yueOHbIii 1o
OLEHKA JucumninHa Tlerat 16 .
«Xumua 2 Tipacr 3 o~
«OUmyHO» A 90 - 100 GarwioB - -
J1ab. 3anstust 24 Yag.
«Xopormo B 80— 896amwioB | 1O HampPaBICHHIO Beero ayj1. paora 48 wac.
C 70 —79 GarwioB CPC 60 Yac.
D 65 —69Gamos | 19-03-01 broTexnomorus 108 Jac.
«Y ORI HUTOoro
E 55 —64 GarwioB 3 3e
3aureHo P 55 - 100 GarwioB
Heynosnersopu
TEJIBHO / F 0- 54 GawioB
HE3aYTCHO

Pe3ysibTaThl 00Y4eHHUs M0 JUCHUILTHHE (chopmynuposams 05t KOHKPEMHOU OUCYUNTUHBL):

PA1 | [IpuMeHATh 3HAHHUA OCHOBHBIX MOHATHH, TEOPHH M 3aKOHOB XMMHUYECKOH TEPMOIMHAMUKU MU
KMHETUKH, YYEHHUS O PAcTBOPAaxX M IIEKTPOXMMHUYECKMX CHUCTEMax JUIsl ONHMCAHMUS XUMHUYECKHUX
IIPOLIECCOB.

P12 | BemonHATh pacy€Thl TEPMOIMHAMHYECKIX (PYHKIUI M KHHETHYECKHX MapaMeTPOB XUMHUYECKHUX
peaxkuuii, CBOMCTB PACTBOPOB U XapaKTEPUCTUK IIEKTPOXUMHUECKUX CHCTEM.

P 3 | Ucnonp30BaTh METOAB IUIAHUPOBAHWUSA W MPOBEACHUS XHMHUYECKOTO OKCIIEPHUMEHTAa s

YCTAHOBJICHUA 3aKOHOMepHOCTeﬁ INPOTCKAaHHUA XHUMHUYCCKHUX IIPOLECCOB,
KauCCTBCHHBIX U KOJJMYCCTBCHHBIX XAPAKTCPUCTUK

OIIPpCACIICHUSA HX

OueHoYHbIe MEPONIPUATHUS:
Jas aucumMmuiMH ¢ GopMoii KOHTPOJIS — 3a4eT
(auddepeHunpoBaHHDII 324eT)

OneHo4yHbIe MEPONIPHATHS Koa- | Baaasl
BO
Tekymmii KOHTPOJIb:
TK1 | 3ammuTa ot4yera mo JabopaTopHOit 12 36
pabote
TK2 | 3ammra MJ13 20 10
TK3 | IlpakTHdeckue 3aHATH 4 24
HK | HesaBucumsiii koHTposs LJOKO 2 30
HUTOI'O 100

JlonoJiHNTEIbHbIE GAJTBI

YyeOHasi JesITeIbHOCTD / Koa-so | Bamisl
OLleHOYHbIEe MepPONIPHSITUS
JII1 | Pabora B D1eKTpOHHOM Kypce 1 10
«Xumus 2»
HUTOro 10




Ko1-Bo 4acon OneHovHoe Hndopmanuonnoe
] MepornpusiTue obecneyeHne
E E £ E Ayr. Cam. Kou-Bo
E ; § g YueGuast nesiTeHoCTH 0aJL0B YyebHas Hnrepner-
& %’ E JIMTEpaTypa pecypest
1 2 3 4 5 6 7 8 9
Jlextmu 1. OcHogbl Xumuueckot mepmoOuHAMUKY. - - - OCH 1,2 9P 1,5
JlaGoparopHas pabota 1. Onpedenenue mennosozo sgpgpexma - TK1 2 J0Il1,5 | BP 2,5
PI1 |npoyecca pacmsopenus.
PJI2 |BeimosnHeHne MEpOTIPHUSATHIA B pAMKAX CAMOCTOATENHHON
PJI3 |paGortsl cryneHTa:
Pabota ¢ NeKIIMOHHBIM MaTepUATIOM, H3YICHHE TEM, - 1 - - OCH1,2 |5P1,2,5
BBIHOCHMBIX Ha CAMOCTOSITEIBHYIO IPOPA0OTKY .
IlonroTroBka k 1abopaTopHOit padore. - 1 TK1 1 J0Il1,5 | BP 2,5
[MpakTuueckoe 3aHsTHe 1. DHEPreTHKa XUMUYECKUX 2 - TK3 6 OCH 3 OP2
peaxIuii. JIOIT 3 OP3
JOIT 5 OP5
BrimoHeHNE MEPONIPUATHI B PaMKaX CaMOCTOSTEIILHOM
gﬂé paboTHI CTyIeHTA:
P§3 IloaroToBka K MpakTHUECKOMY 3aHATHIO. - 1 - = OCH 3 OP5
J0I1 2, 3
Brmonnenne nomamanx 3agaauit (UA3). - 1 - - OCH 3 9P 1,2,5
JO0I12, 4,5
Paborta B »11eKTpOHHOM Kypce - 1 - - OCH 1,3 9P 1,5
JOII 2
Jlexuus 2. Xumuueckoe pagnosecue. 2 - - - OCH 1 9P 1
OCH 2 QP 2
OP5
PJ11 |/laboparopnas paGota 2. Xumuueckoe pasnogecue. 2 - TK1 2 JOIT 1 2P 2
P2 JOIT 5
P/13 |BrinosnHeHue MEpONpUATHI B paMKax CaMOCTOSTEIbHON
paboThI CTYICHTA:
Pabora ¢ IeKIIMOHHBIM MaTEpHAIOM, H3YUCHHE TEM, - 1 - - OCH1, 2 2P 2,5
BBIHOCHMBIX Ha CaMOCTOSITEIbHYIO IPOPAOOTKY.
ToaroroBka k labopaTopHOii padore. - 1 TK1 1 JOIl1,5 | BP 2,5
IIpakTuueckoe 3aHaTHE 2. XMMUYECKOE paBHOBECHE. 2 - TK3 6 OCH3 OP 2
JOIT 3 OP3
JOII 5 9P 5
BrinonHenne meponpusTuil B paMKax caMOCTOSTEIbHON
paboTHI CTYICHTA:
PIIl |Monrotoeka k mpakTHYECKOMY 3aHATHIO. - 1 - - OCH 3 OP 5
P2 Jlo1 2,3
PI3 |Brmonnenue nmoMainHux 3ananuid (M13). - 1 - - OCH 3 9P 1,2,5
J0Il 2, 4,5
PaGora B 211eKTpOHHOM Kypce - 2 - - OCH 1,3 3P 1,5
JOII 2
Jlexuus 3. OcHogvl XuMUYeckol KUHemuKu. 2 - - - OCH1, 2 OP1,5
JlaboparopHas paboTa 3. OnpenencHne KHHETHISCKUX 2 - TK1 2 JIOIT 1,5 2P 2,5
PJ[1 |TOPAAKOB peakimi.
PI2 |Bomonnenne MEPONPHITHI B paMKax CaMOCTOSITEIBHOM
PJI3 paboThI CTyIeHTa:
PaboTa ¢ JeKIIMOHHBIM MaTepHAIIOM, U3yUCHHE TEM, - 1 - - OCH 1, 2 OP 2,5
BBIHOCHMBIX Ha CaMOCTOSITENIbHYIO IIPOPaOOTKY.
IToxroToBKa K 1a00paTOpHOIt pabore. = 1 TK1 1 JOIl1,5 | BP 2,5
INpaxTnueckoe 3aasTHe 3. CKOPOCTH XMMHUUECKIX PEAKIHH. 2 - TK3 6 OCH 3 OP 2
JOIT 3 3P 3
JOIT 5 OP5
BeinonHeHne MeponpusITUi B PAMKaX CaMOCTOSITEIbHOM
Pl |pabotsl cryneHTa:
P12 |IloarotoBka K MPaKTUIECKOMY 3aHSTHIO. = 1 = = OCH 3 OP 5
PI3 JOIl 2,3
Beimonnenue nomamnux 3aganuid (M/13). - 1 - - OCH 3 OP1,2,5
JOI12, 4,5
PaboTa B 2JIEeKTpPOHHOM Kypce - 1 - - OCH 1,3 3P 1,5
JOII 2
P11 Vleknus 4. Dnexkmpoxumuueckue cucmemvl. I anvsanuueckue 2 - - - OCH 1, 2 DP1,5
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PJ12 |onemenmu.
PJI3 |JTabopatopras paGota 4. OnpezeneHue SHEPruK aKTHBALHH. 2 - TK1 2 JO0Il1,5 3P 2,5
BrinmonHeHne MeponpusaTHil B paMKaX CaMOCTOSITEIbHON
paboThI CTYJCHTA:
Pabora ¢ TeKIHOHHBIM MaTepUaIoM, H3yUCHHE TEM, - 1 - - OCH1,2 | 3P 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIBHYIO IPOPAOOTKY .
IoaroroBka k labopaTopHO#i padore. = 1 TK1 1 JOIl1,5 | BP 2,5
8 IIpakTraeckoe 3anstie 4. CriocoObI BEIpaKEHUS 2 - TK3 6 OCH3 OP 2
KOHLIEHTpaLUil pacTBOPOB. J0I1 3 OP 3
JOIT 5 9P 5
BrinmonHeHne MeponpusaTHil B paMKaX caMOCTOSITEIbHON
PII1 |pabotsl cTyneHTa:
P12 |IloaroroBka K MPaKTUYECKOMY 3aHATHIO. = 2 = = OCH 3 9P 5
Pa3 JOIT 2,3
Beimonuenne qoMammaux 3aganuii (MI3). - 2 - - OCH 3 QP1,2,5
J0I1 2, 4,5
Pabora B 3JI€eKTPOHHOM Kypce - 2 - - OCH 1, 3 9P 1,5
JOII 2
9 Kondepenn-nenens 1
Toaroroska k TectupoBanuto [JOKO 3 OCH 1-3 OP 4
JOIT 1-5
Tectuposanue IIOKO - 2 HK 15 JIOIT 2
3ammra U3 - 1 TK2 5 JIOIT 5 OP 2
Bcero no KOHTpoILHOI TOUKe (aTTecTamun) 1 24 30 68
10 Jlexuus 5. Dnexkmponus pacmeopos 2 - - - OCH1,2 9P 1,5
JlaGoparopnas pabota 5. BzaumoeiicTBie METaIOB ¢ 2 - TK1 2 J0Il1,5 D3P 2,5
KHCJIOTaMH, LIEJI0YAaMHU U BOJIOH.
P/l |Bemonsenne MEPONIPUATHI B paMKaX CaMOCTOATEIBHON
PJ12 |paboThl cTyeHTa:
P/13 |Paborta ¢ JIeKIIHOHHBIM MaTEPHAIOM, H3yICHUE TEM, - 1 - - OCH1, 2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIBbHYIO IPOPA0OTKY .
IToxroTroBka k 1abopaTopHOit padoTe. - 1 TK1 1 J0Il1,5 | B3P 2,5
11 JlaGopatopnas pabota 6. ['apBaHHYECKUE DIIEMEHTHI. 2 - TK1 2 J0Il11,5 3P 2,5
BrmonHeHne MeponpusaTHii B paMKax CaMOCTOSTEIbHON
paboTHI CTyAeHTa:
gﬁ; IToxroToBka k 1abopaTopHOit pabdore. - 1 TK1 1 J0IT1 QP 1,5
Pa3 Brmonnenne nomamanx 3anannit (MA3). - 1 - - OCH 3 I0IT| 5P 1, 3,5
2,4,5
PaGora B 211eKTpOHHOM Kypce - 1 - - OCH 1,3 3P 1,5
JOII 2
12 Jlexuus 6. Kopposus memannog, cnocobwl 3aujumul 2 - - - OCH 1, 2 DP1,5
Memannos om Kopposuu
JlaboparopHas paboTa 7. DNEKTPOJIH3 paCTBOPOB COJICH. 2 - TK1 2 JOIT 1,5 2P 2,5
PJI1
P/12 |BoimonHeHne MepOnpHUsATUi B paMKaX CaMOCTOSTEILHON
PJI3 |paboTtsl cTyneHTa:
Pabota ¢ neKIMOHHBIM MaTepraoM, H3YIEHHE TEM, - 1 - - OCH 1, 2 9P 2,5
BBIHOCHMBbIX Ha CaMOCTOSITENbHYIO IIPOPaOOTKY.
[TonroToBka K JabopaTopHoii padore. = 1 TK1 1 JOIl1,5 | BP 2,5
13 JlaGoparopHas pabota 8. Koppo3us MeTanios. 2 - TK1 2 JOIT 1,5 2P 2,5
BeInosTHeHHE MEPONIPHATH B paMKaX CaMOCTOSATEIbHON
Pl |pabotsl cryneHTa:
P12 |IloaroroBka k aboparopHoii padore. = 1 TK1 1 J0Il1 9P1,5
PI3 |Bsmmonnenue momamuux 3aganuii (MI3). - 1 - - OCH 3 JI0IT| P 1, 3,5
2,4,5
PaboTa B 2JIEeKTPOHHOM Kypce - 2 - - OCH 1,3 3P 1,5
JOII 2
14 | POl |Jlexunms 7. Qucnepchuvie cucmemsi, knaccuguxayus. 2 - - - OCH1, 2 9P 1,5
P2 |Pacmsopul Heanekmpoaumos.
PJ13 |JIaGopaTopnas pabota 9. loHOOOMEHHbIE peaKInH. 2 - TK1 2 J0IT1,5 3P 2,5
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BeIoIHEHHE MEPOTIPHUSATHI B PAMKaX CAMOCTOSITEIILHOM
paboThI CTyICHTA:
PaboTa ¢ JTeKIIMOHHBIM MaTepHAIOM, H3YUCHHE TEM, - 1 - - OCH1,2 | DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIBbHYIO IPOPa0OTKY .
PaboTa B 2JIeKTpOHHOM Kypce.
IoaroroBka k labopaTopHOii padore. = 1 TK1 1 JOIl1,5 | BP 2,5
15 JlaGopatopnas padota 10. ['mapomus coneit. 2 - TK1 2 JO0Il1,5 3P 2,5
BrinonHeHne MeponpusaTHil B paMKaX CaMOCTOSITEIbHON
Pl |pabotsl cTyneHTa:
PJ12 |IloaroroBka K J1abopaTopHoOi padboTe. - 1 TK1 1 JOIT1 OP1,5
P/3 |Bemonuenune qomarmuux 3aganuit (MJ13). - 1 - - OCH 3 JIOIT| BP 1, 3,5
2,4,5
Pabora B »1ekTpOHHOM Kypce = 1 = = OCH1, 3 OP1,5
JOII 2
16 Jlexkuus 8. Pacmesopol o1ekmpoiumos. 2 - - - OCH1, 2 OP1,5
Jlaboparopuas pabora 11. [IponsBeneHne pacTBOPUMOCTH. 2 - TK1 2 J0Il1,5 D3P 2,5
P/I1 |BrinonHeHue MeponpUsATHH B paMKax CaMOCTOSTEIbHON
P/12 |paboTel cTyaeHTa:
PI3 |Pa6ora ¢ JEeKIMOHHBIM MaTEPHAIOM, U3yYEHHE TEM, - 1 - - OCH 1,2 OP 2,5
BBIHOCHMBIX Ha CAMOCTOSITEIbHYIO IPOPA0OTKY.
PaboTa B DJIEKTPOHHOM Kypce.
ToaroroBka k labopaTopHOii padore. - 1 TK1 1 JOIl1,5 | BP 2,5
17 JlaGoparopHas paboTa 12. Xumus snemernmos. Xpom, 2 - TK1 2 JIOIT 1,5 2P 2,5
mapeaney.
BrimonHeHne MeponpusTHil B paMKaX CaMOCTOSITEIbHON
PI1 lpabotsl cryneHTa:
P12 |IloaroroBka k aboparopHoii padore. - 2 TK1 1 J0IT 1 QP 1,5
P13 |Bsmonuenue nomamaux 3amanuii (M3). - 2 - - OCH 3 JIOIT| P 1, 3,5
2,4,5
Pabora B a11eKTpOHHOM Kypce - 2 - - OCH 1,3 9P 1,5
JOII 2
18 Kondepenu-nenenas2
PJ1 |Iloxroroka k Tectuposanuio [TOKO 3 JOIT 2 DOP 4
P12 |Tecruposanue [IOKO - 2 HK 15
P3 |3aumra J3 - 1 TK2 5 JOIT 5 OP 2
Bcero no KOHTPOJILHOI TOUYKe (aTTecTanun) 2 24 30 100/100
OO6muii 00beM padoThHI MO THCIUIIJIHHE 48 60 100

NndopmauuonHoe obecneyeHue:

Ne (xonm) OcHoBHas yyeOHas Jutepatypa (OCH)

OCH 1 Oo6mas xumust. Teopus u 3agaun: yueOnoe mocodue / H. B. Koposun, H. B. Kynemos, O. H. ['orgapyk [u
np.] ; mox penakmueir H. B. Koposuna, H. B. Kynemosa. — 3-e u3z., crep. — Cankr-IlerepOypr : JlaHs,
2018. — 492 c. —Tekcr : amekTpoHHBI // JlaHb : 37eKTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/104946
(mara obpamienus: 11.03.2018). — Pexxum moctyna: u3 koprnopatusHoii cetu TITY.

OCH 2 I'munka, H. JI. O0mias xumus : yaeOuuk mis 6akanaspos / H. JI. T'muaka. — 19-e u3n. —Mocksa: FOpaiir,
2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata o6pamenns: 11.03.2018). —
Pexxum nocryna: u3 koprnopatuBHoit ceTu TIIY.- TekcT: 31eKTpOHHBIH.

OCH 3 I'muuka, H. JI. 3anauu u ynpaxHeHUS TI0 00IIe XUMUY : yd4eOHO-TIPaKTHIECKOoe TTocodue it OakamaBpoB /
H. JI. 'munka; nox pexn. B. A. ITonkosa u A. B. badkoBa. — 14-¢ u3n. —Mocksa: FOpaiir, 2014. — URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (nara obpamenus: 11.03.2018). — Pexwum moctyna:
u3 xopnopatuBHoi cetu TIIY .- TekcT: 2MeKTPOHHBII.

Ne (kom) JlonoinuTeabHas yuyeOHas juTepatypa (JOII)



https://e.lanbook.com/book/104946
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf

JIOI 1

Crace, H. @. JlabopaTtopHblii npakTHKyM 1o obuieil 1 Heopranudeckoi xumuu: yuedbroe nocobue / H. @.
Cracb, A. A. llnakmnkun, E. M. Kusazepa;, Haumonaneusiii  uccaenoBatebCkuii  ToMCKMIA
nonutexHuueckuii yuusepcutet (TITY). — 3-e u3n., nepepad. u non. —Tomck: M3n-so TITV, 2013. —
URL: http://www_lib.tpu.rw/fulltext2/m/2014/m037.pdf (nara obpawenus: 11.03.2018). — Pexum nocryna:
13 kopriopatueHoii cetn TITY.- TekcT: 21eKTPOHHBII.

10112 Crace, H. ®. Pemenne 3ana4 no obuieit xumun : yuedbnoe mocodue / H. ®. Crace, A. B. KopuyHos. — 3-e
u3n., crep. — Caukt-TletepOypr : Jlaus, 2016. — 168 ¢.  Tekct : anekTpoHHbli // JlaHb : 21€KTPOHHO-
Ooudnuoreunas cucrema. — URL: https://e.lanbook.com/book/75521 (nara oGpawenus: 11.03.2018). —
Pexum noctyna: u3 koprnopatusHoit cetn TITY.

JIOI1 3 Cmonoga, JI. M. PYKOBOACTBO K MPAaKTHYECKHM 3aHATHAM 110 o0wieil XuMuu : yuednoe nocodue / JI. M.
Cmonoea; Haumonanbselii ucenenosarebekuit Tomcknii nonmrexuuyeckuii ynusepeuret (TITY). —Tomck:
Hsp-so TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (nara obpaumenns:
11.03.2018). — Pexum noctyna: us koprnopatusHoii cetd TITVY .- TekcT: 2neKTpOHHBII.

JIOIT 4 COOpHHK 3ama4 W ynpamHeHHH nmo obumeid Xumuu : ydyebOHoe nocobue [Dnektponusiii pecype] / E. b.
lonymwkosa, E. M. Kusasesa, 0. 0. Mupownudenko [u ap.]. — l-e man. —Tomck: 2016. — URL:
https://portal.tpu.ru/SHARED/g/GEB/study 1/Tab5/zadachnik.pdf (nata obpawenus: 11.03.2018). —
Pesxunm nocryna: u3 kopnopatushoi cetu TITY -Teket: anekrponHbl it

JIOIT 5 Crack, H. @. CnpaBounuk no oOueit v HeopraHuueckoii xumuu]: yueGHoe nocobme / H. d. Cracs;
Haumonansueiit uceneaosarenseckuii Tomekuit nonurexuudecknit yausepcuter (TITY), Mueturyt duzuku
BbicokHX TexHonoruii (MPBT), Kagenpa obweii u neoprannueckoit xumun (OHX). ~Tomck: U3a-so TITY,
2012. — URL: http://www_lib.tpu.ru/fulltext2/m/2012/m250.pdf (nata obpawenus: 11.03.2018). — Pexum
noctyna: u3 koprnopatuHoii cetu TITY .- TekcT: anekTpoHHbIi.

Ne (kog) | HazBauue anekTponHoro pecypea (3P) AJlpec pecypca

oP 1 DeKTPOHHBIH Kype «Xumus 2» https://stud.lms.tpu.ru/course/view.php?id=2604.

P2 Hayunas snektponHas 6ubanoreka — DinekTpoHHbie | hitp:/elibrary.ru/defaultx.asp
Bepcuu 350 kypHanos wu3nmatensctBa "BO M
aHHoTauMM  crareil.  Dnb3eBup" M0 BCEM
HarpaBJIeHHsM (yHIaMeHTAIbHO HAayKH

IP 3 NIST WebBook - Cnpasounnk Haumonanshoro | http://webbook.nist.gov/

MHCTUTYTa cTanaptor v TexHonorui CIIA) ceenenus no
HCOPraHH4YCCKHM  COCAMHCHHUAM, TCPMOJHMHAMHYCCKHC
panubie, HK-cnekrpsl, DKC, DIP u ap.
9P 4 X UMHUECKH TPeHAKEp http://exam.tpu.ru/dasboard/object/bank/form?d=21
oP5 Yuebueie nocobus 1o Kypey «XuMus» http://portal.tpu.ru/departments/kafedra/onh/educatio
n, http://www.lib.tpu.ru/catalog_arm.html
CocraBui: /’/{( % - (Kuszera E.M.)
«L» 06 2018 r.

CornacoBaHo: @/{%
Pykosoauresb nojapasie/ieHus (Illamanun U.B.)
g
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