®OH/I OIIEHOYHBIX CPEACTB IIO JUCIHUIIJINHE

ITPUEM 2020 r.
®OPMA OBYUEHMS ounas

XUMMA 2

HarmpasieHue noaroToBKu/
CIIELUAIBLHOCTD

18.03.01 Xumuuyeckasi TEXHOJIOT U

O6pa3zoBaresbHas IporpaMMa

AHaJIUTUYECKUH KOHTPOJIb B XMMUYECKON IPOMBIIUICHHOCTH
(HanpaBJIeHHOCTH (IIPOQUIIB))

Cnenpanusanus AHAIUTHYECKUN KOHTPOJIb B XUMUYECKON IPOMBIIIICHHOCTH

YpoBeHb 06pa3zoBaHusl | BeICIIee oOpasoBanue - GakajaBpyaT

Kypce 1 | cemectp | 2

TpynoeMKoCTh B KpeauTax 3
(3ayeTHBIX €IMHULIAX)

3aB. Kad. - pyKOBOAUTEND :
OT/CICHUSI €CTECTBEHHBIX W e W.B. lllamanun
HayK Ha IpaBax Kadeapsl 17 :
Pyxosoautens OOII /M — . | EB.Muxeesa
IIpenoiaBarenb ‘[%{oj " —| EMM. Knszesa

2020 r.




1. Poub aucuuminHbl «XuMus 2» B (POPMHPOBAHNH KOMIIETEHIHI BHIYCKHUKA:

JyieMenT Kox CocraBJsionue pe3yJbTaToB 0CBOEHHS (1eCKPUITOPHI KOMITETEHIHH)
o0pa3zoBaTeJIbHO
—— Cemectp KOMIIETEeHIX HaumeHoBanue I
HH KOMITETEHIIHH Kon
(TUCIUIINHA,
npaktuka, ['MA)
VK(Y)- BageeT onbIToM mpuMeHEHUS 3a1<0H013 €CTEeCTBEHHBIX HAYK U
1 B1 MaTeMaTUYECKUX METOJIOB M MOJIEJICH JIJIsl pelIeHus 3a1a4
CriocobeH TEOPETHUECKOr0 U MPHUKJIAJHOTO XapaKTepa
OcymeCTBH;{,TB TIOWCK, VK(Y)- Brageer penpoayKTUBHBEIME METOJaMH IO3HABATEIFHOU AESITEIHHOCTH
KPUTUYECKUN aHaIU3 U 1.B? Y MBICJIUTEIHHBIMU OTIEPAIIUSIMH TSl PEIICHUS 3a1a4
CUHTE3 MH(OpMAILIUH, €CTECTBEHHOHAYYHBIX JUCITUILINH
MPUMCHATE CHCTCMHEIH YK(Y)- YMeer pemiats 3a1a4i TEOPETHUECKOT0 U MPUKIATHOTO XapaKTepa
YK(VY)-1 MOJIXOJT IS pEIICHUS 1.V1
IOCTaBJICHHEIX 3a1a4 VK(Y)- YMeeT 000011aTh YCBOSIEMBIC 3HAHMSI €CTECTBEHHBIX HAYK KaTErOpPHSIMHU
1 V2 CHUCTEMHOTO aHaJIN3a ¥ MMOIX0/1a ¥ MBICITUTEFHBIMHU OIIEPAIHSIMU
aHajgn3a, CHHTE3a, CPABHCHUS U OIICHKU
YK(V)- 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MATEMATUICCKUE METOIBI
1.31 TEOPETHYECKOr0 XapaKkTepa
YK(VY)- 3HaeT penpoayKTUBHBIE METObI [MO3HABATEIBLHOMN NEATEIbHOCTH,
1.32 IIPU3HAKU CUCTEMHOIO ITOX0/1a U CUCTEMHOI'O aHAJIN3A
[ OTOBHOCTE BHa)IeeTVOHI)ITOM TJIAHUPOBAHUS U TIPOBEICHUS XUMHUIECKUX
HCIIOTE30BATE 3HAHMS O OI;IKB(;/)— HCCIEI0BaHUN B 00J1aCTH TepM60):gIHaMI/IKI/I, KHHETUKH, dJICKTPOXUMUH,
N crposun e, | B2 | X pcmopo, a1 oo xeepmeTIILD s
MPUPOJIC XUMUIECKOMN
CBSI3H B PA3ITHYHBIX YMeer onpenensTh TePMOANHAMHYECKUE U KHHETHIECKUE TTapaMeTPhI
KITACCAX XHMIIECKIX OIIK(Y)31. XAMHYECKHX MPOLIECCOB, IPOBOJUTH PACUETHI KOJIMYECTBEHHBIX
OITK(Y)-3 o -_—— V2 XapaKTEPUCTUK PACTBOPOB HEIIEKTPOJIUTOB U 3J'I€KTpOJ'II/ITOB,v BBISIBIISITD
TOHMMAHMS CBONCTR 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUICCKUX PEaKITHA
MaTepUaIoB U
MeXaHU3Ma XMMHUYECKHUX .
IpOTIECCOB, OIIK(Y)- 3HAET OCHOBHBIE MOHATHUSA U 3aKOHBl XUMUYECKOU TEPMOJUHAMUKH,
IPOTEKAIOMHX B 3.32 KUHETHKH, JIEKTPOXUMUHU U IPOLIECCOB, MPOTEKAIOIINUX B pacTBOpax
OKpPY>KalollleM MUpPE




2. Ilokazareau u METOAbI OICHUBAHHUA

Ilnannpyemble pe3yJbTaThl 00y4eHHUsI 0 TUCHUIINHE Kommnerennus HaumeHoBanme pasaesna MeTtoabl OnleHMBaHUS
Kona HaumeHoBanue JHCHUILINHBI (o1eHOYHBbIE MEPOTIPUSITHA)
PO 1 IIpumeHsATh 3HaHUSI OCHOBHBIX MOHATHH, TEOPUN U 1. 3aKOHOMEPHOCTH ITncemenHas mpoBepodHas paboTa
3aKOHOB XUMUYECKON TEPMOJIUHAMUKHU ¥ KUHETUKH, YK(Y)-1 XUMHUYECKHX peaKkuit Ha MPaKTUYECKOM 3aHATHH.
YUEHHS O PaCTBOPAX U AEKTPOXUMHUUECKUX CUCTEMAX IS OIIK(Y)-3 2. DNeKTpOXUMHUYECKHE 3amura U/13.
ONHCAaHUS XUMHUYECKHX TIPOLIECCOB. MIPOLIECCHI TectupoBaHne — HE3aBUCUMBIN
3. Xumus pacTBOpOB koHTpousb [JOKO
P12 | BomomHATh pacy€Thl TEPMOAWHAMUYECKHX (YHKIUA | 1. 3akoHOMEPHOCTH [IucemenHas nmpoBepoyHas paboTa
KHHETHYECKHX  [apaMeTpOB  XMMHYECKHX  pEaKIuii, YR(Y)-1 XUMHYECKHX peaKkui Ha MPaKTUIECKOM 3aHATHH.
CBONCTB PacTBOPOB U XAPAKTEPUCTUK IEKTPOXUMUYECKUX OIIK(¥)-3 2. DNeKTpOXUMHUYECKHE 3amura U/13.
CHUCTEM. IIPOLIECCHI TecTtupoBaHue — HE3aBUCUMBII
3. XumMusi pacTBOPOB koHTposbp [JOKO
P13 | Ucmomp30BaTh METOABI TUIAHUPOBAHUS W IIPOBEICHHUS 1. 3akoHOMEPHOCTH 3amuTa oT4eTa 1o JJ1abopaTopHOi
XAMHYECKOI'0 3KCIIEPUMEHTA ISt YCTaHOBJICHUSA OIIK(Y)-3 XUMHUYECKUX Peaklnil paborte.
3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOLIECCOB, 2. DNEeKTPOXUMHUUECKUE
ONpEAENEeHNs] WX KAYECTBEHHBIX M KOJIMYECTBEHHBIX MIPOLIECCHI
XapaKTePUCTUK 3. XuMusi pacTBOpPOB

3. HlkaJjna oueHUBaHUA

[Topsinox opraHM3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS B YHUBEPCUTETE PErVIAaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OlleHHBaHHS Pe3yJIbTaTOB 00y4YeHUs: B TOMCKOM MONUTEXHUUeCKOM yHHBepcuTeTe (CucTema OlleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEUTUHIOBasi CHCTEMa OLICHUBAHHUS pPE3ylbTaToB 00ydeHMs. MToroBas oneHka (TpaJWLMOHHAs M JIUTEpHas) MO BUAAM
yueOHoil nesrenbHOCTH (M3ydeHue nucuumnd, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTUKH) OIpelenseTcs CyMMOHW OajuioB 1o
pe3ylibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTanuy (MTOroBast peTHHroBasi oleHka - MakcumyMm 100 6asioB).

PacnpeneneHne OCHOBHBIX W AOOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

P CKOMCHJAyCMas HIKaJjla JJId OTACIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
" OnpeneJieHne OLeHKH
3alaHUuA Tpa}]uuuom{ou OLIEHKEe
90%+100% «OTINYHOY OTnnyHOE MOHMMAHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE OIMBITOM IMPAaKTHYECKOH 1€ TeNbHOCTH,
HEO0XOIUMBIC Pe3yIbTaThl 00yUeHUsI C(HOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJUYECTBOM 0AJIIOB, OJIM3KUM K MAKCHMAITBHOMY




70% - 89% ((XOpOIHO)) HOCTaTO‘-IHO MOJIHOC NOHMMAHUEC MPEAMCETA, XOPOIINE 3HAHUA, YMCHUA U OIBIT HpaKTH‘IECKOﬁ JACATCIBbHOCTH, HCOGXOL[I/IMLIC PE3YJIbTATHI
06yqu1/151 C(bOpMHpOBaHLI, Ka4yCCTBO HU OJJHOI'O M3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM 0asioB

55% - 69% «Y IOBIL» [IpuemireMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS H OTIBIT IPAKTUIECKOM NesATeTbHOCTH, HEOOXOIMMEIC Pe3yIbTaThI
00ydeHus chOPMHPOBAHBI, KA4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIBHBIM KOJIHYECTBOM 0aJlIoB

0% - 54% «Heymoi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JJOCTATOYHBIM TPEOOBaHHUIM

4. TlepeyeHb THNOBBIX 3aaHMIi

OueHno4Hble MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI
1, [luceMeHHas npoBepoYHast 3anaHus:
paboTa Ha MPaKTHYECKOM 3ananue 1.
SAHSITHH Ecnu nnacTHHKY M3 YMCTOTO LIMHKA ONMYCTUTH B Pa30aBICHHYIO KUCIOTY, TO HavyaBIIeecs BbIAEICHHE BOJIOPOAA BCKOPE MOYUTH
npekpamaercs. OqHako, MPU NPUKOCHOBEHWHM K LIWHKY MEIHOM MaloYyKOW W3 MOCNe[Held HauuHaeTcs OypHOe BbIAEICHHE
Bojopoa. [laifte 00bACHEHHE IPOUCKOASAIIEMY.
YK(V)-1. 1B1, YK(V)-1.1 V1, YK(V)-1.2 B1, YK(V)-1. 2V1
3amanue 2. DIEKTPOIN3 BOTHOTO pacTBopa xuopuaa Hukens (I1) B anekTponmsepe ¢ HHEPTHBIM aHOIOM MPOBOIWIN 5 U MPH
cuie Toka 20 A, BbIX0A 10 TOKY cocTaBui 95%. 3anumure cxemy anekTponusza. Onpenenure: KoJIn4ecTBO U3PACX0JOBAaHHOTO
anexTpudectsa (Kit);maccy BemiecTBa, BEIICTUBIIETOCs Ha KaToje (T).
YK(Y)-1. 1B1, YK(V)-1. 131, OIIK(Y)-1.432 /OTIK(Y)-2.432
3ananue 3.
Hanwmmre ypaBHEHHUS 3IEKTPOXMMUYECKON KOPPO3MM XpoMa € KHCIOPOAHOH aenonspu3anneil. KakoB KOHEUHBIH NMPOIYKT
okucieHus xpoma? Hammimure ypaBHEHHUS! BCeX MPOUCXOAALINX IporeccoB. CrenaiiTe BEIBOJ BO3MOXHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 00oCHYyiiTe.
YK(Y)-1.1 V1,VYK(V)-1. 2V1, YK(V¥)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2
2. 3amuTa oTYeTa Mo Bompocsr:
nabopatopHoit padore. 1.Peaxims: A(r) + 2B(r) = 2C(r) sBnsercs npocToit. Kakoit rpaduk oTpaxkaeT 3aBUCHMOCTh CKOPOCTH TOH PEaKIUU OT

KOHIICHTpaluy BemiecTBa A 1 BemecTBa B? O0bsicHUTE CBOM BBIOOP. Hanmimmte knHETHYECKOE YpaBHEHHE ATOH PEaKIIHH.
UYemy paBeH 00U TOPSIOK peakunuu?

v L, v v

— /.

C C C C
1) 2) 3) 4)

2. Kakas OHEPIrUs Ha3bIBACTCA BHGPFHGﬁ aktuBanuu? Kak oHa BiuseT Ha CKOpPOCThb XHUMUYECKOM pCaKL{I/II/I? 3aBUCHUT JI1 OHA OT
TeMHepaTprI? Kakoit BBIBOJI MOKHO CACJIaTh O XUMHYECKOMN peaKkuru, pacCUnUTaB AJIsI HCC SHEPIUIO aKTI/IBaHI/II/I?




OueHnoyHble MEPONIPHATHS
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3. Kakum 00pazoM ycTpOHCTBO TEpMOCTATa, UCIOIb3YEMOT0 B TaDOpaTOpHO# paboTe, BIMSACT Ha BEIMYUHY IOTPEIIHOCTH B
pacueTe SHEpIUU aKTUBAIMU?

KonTpoibHble Bonpockl pa3MeleHbl B yaueOHOM rocoouu: JlabopaTopHbIi MPaKTHUKYM IO 00IIel U
Heopranmdeckoi xumuu: yueobnoe nocodue / H. ®@. Crace, A. A. Ilnakunkusn, E. M. Kusizesa,
HanmonaneHelil uccienoBaTenbckuii ToMckuil momutexauueckuii yauusepcutet (TITY). — 3-e u3g.,
nepepabd. u gon. —Tomck: Uza-so TITY, 2013. —URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
(mara obpamenus: 11.03.2020). — Pexxum noctymna: u3 kopnopatuBHoi cetu TITY.- Tekcr:
JJIEKTPOHHBIN.

3amura NU/13.

Bompockr:

1. OOwsacHHTE, TMOYEMy KOHIICHTPALUS PEAarcHTOB W KaTalu3aTop HE BIUSAIOT Ha 3HAYCHHWE KOHCTAHTHI pPaBHOBECHS?
PaccunraiiTe paBHOBECHYIO KOHIICHTpaluio Bogoponaa B peakuun 2HI(r) <> H2(T) + 12(r), ectn HawanbHAs KOHICHTPAIHS
omoBogopoxa coctasisiia 0,55 MoJb/1, a KOHCTaHTa paBHOBecHs paBHa 0,12,

2. 3anumuTe OCHOBHBIC CTaJUH PACTBOPEHISI TBEPIBIX BEIISCTB, KAKIMH TEIDIOBBIMU dPPEeKTaMu OHU conpoBoxaatotTcs. [Ipu
pactBopenuu 10 r rugpokcuna Hatpus B 250 Ma Boasl Temmeparypa moBbicuiach Ha 9,7 K. PaccuutaiiTe SHTanbmmio
PACTBOPEHUS THAPOKCHUIA HATPHUS, TIPUHUMAs yISIbHYIO TEIUIOEMKOCTh PACTBOPa PABHOM YIEIbHOM TEIIOEMKOCTH BOABI 4,18
Jx/(r-K).

3. Beruucnure Temmneparypbl KpHCTaJUIM3AlMU U KUIICHUS pacTBopa, coaepxkaiiero 3,4 r xmopuna 6apus B 100 T Boabl, ecinu
KaXyIasi CTCIeHb KPUCTAJUTM3AIMHI COJIA B PaCTBOpE cocTarisieT 75 %.

4 Kakue U3 MepeurclieHHBIX XapaKTePUCTHK: TeMIlepaTypa, SHTPOIHs, Macca, TUIOTHOCTh, CBOOOTHAS SHEPTHS, BHYTPEHHSS
SHEpIHs, TeIUIOTa SBISIOTCS (DYHKIMSIMA COCTOSIHHS, a Kakhe — IlapaMeTpaMH COCTOSHHS CHCTeMBl. Ha pucyHke
MIPECTaBICHEI SHEPTETUIECKHE TUarPaMMEI IIPOIECCOB OKUCICHUS YTepo/ia u a30Ta:

B &
NO C+0,

E, —eeeee E,

| |

| |

AE| 90,37 k[ AE| 393,5 kx
| |
VaNa+ %0, 1 | §

Ey| —— E, €0

Xon peakuun Xop peakuum

Kakoii u3 mporieccoB sBISETCS 3K30TEPMHUICCKHM, a Kakoi — 3HAoTepmudeckuM? OTBeT moscHute. Paccumraiite 00BeMBI
PEareHToB U MPOAYKTOB SHIOTEPMHUUECKOI0 MIPOLECCA, €CIH B PE3YJIbTATE €ro NPOTEeKaHusl MOrIoTHiIoch 125 k/{x remna.
5.IIpuBeneHs! rpaduKy 3aBUCHMOCTE KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPHl IS K30TEPMUUECKHX U SHIOTEPMHUECKUX
peaxuuii:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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OOBsICHUTE TOTyYCHHBIE 3aBUCHMOCTH.
KoncranTa paBHoBecusi peakuun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHbIE KOHUEHTpAaLMU BOAOPOJA U
ammuaka paBuel 0,2 u 0,08 Mob/1. Berauciute HayaabHBIC KOHIICHTPALWHU a30Ta U BOJOPO/Ia.

COOpHHK 3a/1a4 U yIIpaKHEHNH 10 o0IIelt xuMun: yaeoHoe nocodue [nexkrporusiit pecypce] / E. b. I'omymkosa [u ap.]. — 2-
€ W3I., Aom. U uchp.. — 1 xommbioTepHBI Qaiin (pdf; 1.5 MB). — Tomck: 2019. — 3armaBue ¢ sxpaHa. — [ocTtymn u3
kopnopatuBHoii cetu TITY. Cxema mocryna: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

| TectupoBaHue — HE3aBUCUMBIH
koHTpois [TOKO

[Tpumep Ounera:

1. PactBop BellecTBa-HEAISKTPOINTA 3aKUMaeT NpH Temreparype(yoparb) Ha 15,36° Beile, 4eM 4YHCTBI O€H301
(Ka(6enzoma)= 2,57). Ecnmu 550 r BemiecTBa pacTBOPUTH B OIHOM KHJIOTpaMMe O€H30J1a, TO IOHIKEHHE TEMITEPATYphI

kpuctamnuzanuu pactsopa (Kk(6enzona) = 5,70), coctaur ___ °.
2. OcMoTHYECKOE IaBJICHHE pacTBOpa, B 1 11 kotoporo conepxurcs 25 T rimoko3bl (CgH1206) mpu 25 °C, paBHO klla.
3. YcTaHOBHUTE COOTBETCTBUE

BemectBo CBOWCTBO B BOJIHOM pacTBOpe

A) HNO, 1) craOFbIif AIEKTPOTHT

b) CH;COOH 2) CHIIBHBIH 3JEKTPOJIHT

B) KOH 3) HEITEKTPOIHT

I') C,HsOH

) NaCl

4. KoHCTaHTa AUCCOMHUAIMH a30THCTON KUCIIOTHI ITPH Pa30aBICHUH pacTBOpa
HNO, =H" + NO,
1) yBenmuuBaeTcs  2) yMEHbIIaeTcsi  3) HE U3MEHSAETCS
5. M3oroHmYecknii KOX(PQPUIMEHT HHUTpaTa Kailus, KaXyIIascs CTENECHb IUCCOIMAIIMA KOTOPOrO B BOJHOM pacTBOpE
coctaisieT 50%, paBeH __
6. Eciu creniens nuccormanuu 0,2 M mypaBsuHo#t kuciotsl (HCOOH) paBra 0,03, To KOHCTaHTa AUCCONMAIMH PaBHA
7. H,SO,4 B3anMoieficTByeT He0OpaTUMO C
1) Na,S 2)BaCl, 3)NaOH 4) NaCl
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8. KonnuecTBo MOHOB B KPaTKOM HOHHOM YPaBHEHUH PEaKIHH
Na,SO; + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9.Kucnyto cpeny uMeIoT BOAHBIE PACTBOPHI CONEi

1) Na,SiO; 2) FeCly 3) ZnSO,
10. Cynboun Hatpus (Na,S) B BOJHOM pacTBope
1) rugponu3yeTcs o KaTHOHY
2) TUAPONU3YETCS 110 aHHOHY
3) TUApONM3yeTCs 10 KATHOHY U aHHOHY
4) He THAPOIIN3YETCs
11. YcTaHOBHTE IOCIIEAOBATEIBHOCTD 110 YBEITMYCHHIO BOCCTAHOBUTEIILHOW aKTHBHOCTH METAILIOB

4) Na,SO,

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MeaHO-KaMHEBOr0 ranbBaHndecKoro snementa (9°Cd**/Cd= -0,41 B, ¢°Cu?*/Cu = +0,34 B) npu cTaHgapTHEIX

YCIIOBHSIX paBHA B.

13. Ha aHOze pH KOPPO3HHU OLIMHKOBAHHOTO eJie3a MPOTEKaeT IpoLecce

1) Fe - 2e = Fe**

2) Zn-2e = Zn*

3)2H"+2e=H,

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

14. Ecim npoBoauth 3nektpoinus pactsopa CoSO, B Tewenue 10 4 mpu cuite Toka 20 A (1 = 80%), To Macca BelecTsa,
00pazyromerocst Ha KaToze COCTaBUT T.

15. Ha xarone TIpH SNIEKTPOIH3E BOAHOTO PacTBOpa XNOPHA LMHKA ¢ LIMHKOBBIM aHOZOM NPOTEKAIOT NPOLeCCE!
1) Zn—2e =Zn*"

2) Zn*" + 2e = Zn

3) 2H,0 —4e = 0, + 4H"

4) 2CI"-2e =Cl,

| JuddepenumpoBanHblii 3a4ueT

buner 1.

1. aiite onpenenenue MOHATHIO TEPMOIMHAMUYECKAS CHCTEMA, TIPHBEAUTE KIACCH(DUKALIMIL

2. ChopmynupyiiTe BTopoii 3akoH Payns s mporiecca KpucTaalid3aiiy pacTBopa. 3aluIlIuTe ero
MaTeMaTU4eCKOoe BEIpKCHHE.

3.3anuIIMTepeakiini, MPOTEKaIoIIUe pH 3eKTpoiu3eBoaHoro pactsopa Zn(NOs),

4. g peaxuu N,O + Hy— Ny + HoO nomydens! ciieyromme SKCIepuMEeHTATbHBIC JTaHHbBIC:

P,, klla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 0.4 0,15 0,4
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PaccunraiiTe: KOHCTAaHTY CKOPOCTH PEaKIMH, YACTHBIC MOPSAKH 10 BEIIECTBAM, OOIINI MOPSIOK PEaKIINH
Y 9UCIIO, IPOIyIIeHHOE B Tabuie. CraenaiTe BRIBOL O MEXaHM3ME JaHHOW peakiuu. OTBET MOSICHUTE.

5. MeTtoauyeckne yKa3aHus MO0 Npoleaype oneHuBaHUsA

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NPOBEICHUSA OLICHOYHOI'0O MEPONIPUATHSA U He00X0IMMbIe METOTHYECKHE YKazaHus

1.

[TucpmeHHas mpoBepoYHast
paboTa Ha MPaKTHYECKOM
3aHIATHH

[TpakTHueckoe 3aHATHE 3aKaHYMBAETCS MICHBMEHHOM MTPOBEPOYHOM PabOTOIl, KOTOpasi BKIIOYAET B ce0s 5
3aJJaHNii, COCTABIICHHBIX MPENoJaBaTeeM o TeMe MpakTudeckoro 3ansaTusa. Ha padory orBoaurces 30
MHHYT, 3aT€M CTYJCHTHI CIIAIOT CBOU padoThl. Kaxknoe 3aganue onenuBaercs B 1,2 6amia, Takum o0pazom,
3a JaHHOE OLIEHOYHOE MEPOIPUATHE CTYICHT MOXKET MOIYIHUTh 10 6 6amuioB. [ HOArOTOBKH K
MPaKTHYECKOMY 3aHATHIO CTYACHTY HE00X0ANMO IpopadoTaTh JIEKIIMOHHbIH MaTepuall, MaTepHal
Y4eOHHMKOB W/WIIN Y4€OHBIX TTOCOOHH.

Kputepuu onieHuBaHus OHOTO 3aaHUSI:
¢ 3a1aHKNE BBHIMOJIHEHO MOJHOCTHIO BepHO — 1,2 Gaia.
e 3ananue BpimonHeHo yactuuno 0 — 1,0 oamna.

3amura UJ13

N3 crynenta conepxut 20 3anay u ynpaxsenuit u3 JJOI14, nepedeHb KOTOPBIX HAXOAUTCS B BapUAHTE
N3 kaxaoro cryneHTa. TeMbl 0XBaThIBAIOT BCE Pa3/A€ibl IPOrPaMMBbl TUCHUIUIMHBI.

IIpenonaBaTens obecreunBaeT CBOEBPEMEHHOE MOTydYeHUe cTyIeHTaMu BapuaHToB 1/13, a Takke
IIPEJOCTABIIAET JEKTPOHHYIO CChUIKY HAa COOPHUK 33134 U yIPaKHEHUIA.

W13 BBINOTHAIOTCS B OTJACNIBHON TETpaau, NpH 0pOPMIICHHH KaXKI0T0 3a/1aHusl 0053aTeNbHO YKa3bIBAETCS
€ro HoMep, IPUBOJIUTCS TOTHOCTHIO TEKCT YCIOBUS KaX/10T0 3ajaHus. Pemenne kax1oro 3aanust JOIKHO
OBITH MTOJIPOOHBIM, C BKIIIOUEHHEM ITPOMEKYTOUHBIX pacuéTOB, pacCyKACHUH, MOSICHEHUH, C YKa3aHueM
HCIOJIb30BaHHBIX 3aKOHOB, MPaBWII U (POPMYIT; y MOTYYaeMbIX B KaXKJIOM JIEHCTBUU YUCICHHBIX BEIMYUH
yKa3bIBaeTCsl eJMHMIIA H3MepeHus (pa3MepHOCTh). /I3 mpoBepsieT npenoaaBatelib, BeyIui
nabopatopHble 3aHATUS. B TeueHue Helenu CTyIeHT I0JKEH PELIUTh He MeHee 2-X 3a/1a4.

Cymmapusiit peittunr 3a UJ13 cocrasnser 10 6amios.

Kputepun onieHKH 0HOIO 3a1aHNS:

e 3aganuie 0)OPMIICHO B COOTBETCTBUU C TPeOOBaHUSAMH U c1aHO BoBpeMs — 0,5 Garmna.
o 3aganne 0OpMIICHO B COOTBETCTBUU C TpeOOBaHUSIMHU, HO caHO He BoBpeMs — 0,2 Gamna




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Eciu 3a1aHUC BBINTOJHCHO C 3aMCYaHUAMU, TO CTYACHT UCHPABJIACT OIIIMOKH U CacT 3aJaHuC BHOBbB.
bamer 3a HCITPABJICHU HE CHUXKAKOTCH.

3amura oT4eTa rno
nabopaTopHol pabore

B nauane naGoparopHoii paboThI CTYEHT MOTy4YaeT AOMYCK K padoTe, U 4ero OH MPEI0CTaBIIET
MIPETOIaBaTeII0 KOHCIICKT JIAOOPATOPHOU PabOThI, B KOTOPOM KPATKO U3JI0KEHBI TEOPETUICCKHE OCHOBHI,
chopMyIUpOBaHa 11eJTb PA0OTHI, TPUCYTCTBYET IKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH U TAOJIUIIBI
AKCIEPUMEHTAIBHBIX JaHHBIX (TP HeoOXomuMocTH). [1o okoH4YaHuM 1a00paTOPHOI pabOTHI CTYIEHT
C/IaeT OTYET, B KOTOPOM TPUBEICHBI YPABHEHUS PEAKIIH, OMUCaHbl HAOIIOACHMS, TPUBEICHBI
pacueThl,cleliaH MPOMEXYTOUYHBIN BHIBOJI IO KaXIOMY OIIBITY, C/IeJIaH OOIIHIA BBIBOJ 110 JJa0OPaTOPHOIH
pabore.

CymMmapHbIil pedTHHT 3a 1a00paTopHyI0 paboTy cocTaBisieT 3 6asia.

Kpurepun oneHKH KOHCIIEKTA-0TYeTA K JIadopaTopHoil padore:

e [loxroropka k JlabopaTtopHoii padote — 1 Oa.
e Ortuer no 1abopaTopHOit padore — 1 Ga.
e 3ammuTa nmabopaTopHoii paboThl — 1 Ga.

TecTupoBaHue — HE3ABUCUMBII
koHTpoias [TOKO

PyGexxnoe TtectupoBanue (PT) mpoBoautcs B KommbioTepHOH (opmMe B on-line pexxume BO BpeMms
KOH(EpEeHII-HEAEIH B CEPEMHE U KOHIIE TEKYILEro CEMECTPa COrJIaCHO PacHCaHUIo.

[TpopomxkutensHOCTh TecTUpoBaHus — 90 MuHYT 6e3 mepepbiBa. OTCUET BpeMEHH HauMHAETCs C MOMEHTa
BXoJia cTyAeHTa B Tect. MHCTpyKTax, MpeAlIeCTBYIOMNNA TECTUPOBAHUIO, HE BXOJUT B YKa3aHHOE BPEMs.
CTyZneHT MOKET 3aKOHYMTH BHINIOJHEHHE TecTa 10 UCTEUEHHs OTBEAEHHOIO BPEMEHH.

PT HameneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OLIEHKY 3HAHWMM, YMEHUH U BIAJCHUN, IOJyYEHHBIX
CTY/IEHTaMH 3a OTIPeIeIeHHBIH IPOMEKYTOK 00yUEHHUSI.

Kaxnpiii BapuaHT OuseTa MOJENIUPYETCS KOMIBIOTEPOM M0 3a/JlaHHBIM pas3zeflaM XUMHUHU U COACPKUT 15
3agaHuid. CTyJJeHTbI BHOCSAT OTBETHl B KOMIIBIOTEP, HO BCE PELICHUS U MOSCHEHUS MPoBOAAT Ha Oymare. [1o
OKOHYaHUM TECTUPOBAHUS MPEIOJaBaTEN0 BBIJACTCSI MaTpHIla OTBETOB M CyMMAapHBI pEeHTHHI 3a TecT.
OO6cy>xieHne pe3yabTaToB TECTUPOBAHMS TPOBOIUTCS HA KOHCYIbTALIUU.

Kpurepun onieHKH 0HOIO 3a1aHNUSA:

® 34 KaXJ0€ IMPABUJIbHO BBIMOJIHCHHOC 3a1aHNEC BBICTABIISACTCA 1 TecToBBII 6ann;
¢ 34 HCHIPABUJIBHO BBIITOJHCHHOC NUJIX HCBBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCS 0 6aJ'IJ'IOB;
e I 3aJaHUM C BBI60pOM HCCKOJIbBKHMX TPAaBUJIbHBIX OTBCTOB, 3aJlaHiil Ha COOTBETCTBHUE U




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

YCTaHOBIICHHE TIOCIIEIOBATEIILHOCTH PEAYCMOTPEHO YaCTHYHOE OLICHUBAHUE.

MaxkcumanbHBIH CyMMapHBIN TecToBbIN 0ait 3a kaxaoe PT cocrasmser 15 Gaios.

3a 2 Henenmu 10 PT cTyneHTH MOTYT 03HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHAHTOM OMJIeTa, KOTOPBI
pacrionaraercst Ha caiite http://exam.tpu.rus pazzuene «MeponpusTHs», U MOXKET OBITh BBIIIOJHEH KaXIbIM
CTYJICHTOM HEOTPaHUYEHHOE YHCIIO pas3.

Hnsa cmyoenmos, ne npowedwux PT 6 nepuoo npoeedenuss mecmupo8anus no y8alcumenbHol npudune,
npedycMOmpena 803MONCHOCb MECUPOBAHUS 8 Pe3ePEHbLIL 0eHb, KOMOPbIL HAZHAYAemcs cpasy nocie
KOHGepeHy-Hedenu.

IIpu pezyromame pybedicHozo mecmupoganus 6 6ani08 u menee, 0OY4AIOWUMCA NPEOOCMABIAEMCS 8

nepuoo mexyweu NpoMedCYmoyHoOU ammecmayuyl 803MONCHOCMb nosmopHo npotimu PT 6 pesepenviti
Oenwb, coenacosannsili ¢ bropo pacnucanuii TI1Y.

Juddepenunpyemslii 3auet

Huddepenunpyemsblii 3auet mpoBoAuTcs Ha 18 3aueTHOI Henene. 3aueT BBICTABISETCS 10 CyMMe OaJlioB B
COOTBETCTBHUH CO IIKAJIOH JIJIS OTACIBHBIX OIICHOYHBIX MEPOIIPUSATHIA TEKYIIETO KOHTPOJIS

0+54 GanioB - HEYOB.,

55+69 GamioB - ynoB.,

70-89 6amioB — X0poIIIo,

90+100 6amI0B — OTINYHO.



http://exam.tpu.ru/

KAJIEHIAPHBII PEUTHHT-TIAH JACHATIIAHBI
2020/2021 y4eoubIii roj

OLIEHKUA JucrumnHa Jlexiymn 16 Yac.
«Xumun 2y
«OmIIHO» A 90 - 100 GawioB - Hpar. saiuiris 8 s
J1a0. zansTys 24 yac,
«XODOLION B 80— 89 GaioB o HanpasneHuto 18.03.01 Xumuueckas mexnonozus Bcero ayn. pabora 48 yac.
po C 70 —79 Gamios CPC 60 ac.
D 65 — 69 Gaios 108 e
«YIOBRIL» HUTOro
E 55 — 64 GawioB 3 3.e.
3auTeHo P 55 - 100 6aymtoB
Heynomnersopurer | - 0- 54 Garos
BHO / HE3aYTEHO

Pe3yJ’[bTaTI)I Oﬁy‘{eHI/lﬂ 0 IMCIMIIJINHE

PIO1 [IpyMeHATh 3HAaHUS OCHOBHBIX IOHATHI, TEOPHUH M 3aKOHOB XMMHYECKOW TEPMOJMHAMHUKH M KMHETHKH, YYEHHUS O PacTBOpPaX U JIEKTPOXMMHUYECKHX

CUCTEMax JUIsl OMMCAHUS XMMHUYECKUX MTPOIECCOB.
P12 BrImonHATh pacd€Thl TEPMOJMHAMUYECKUX (QYHKIMH W KUHETHYECKHX TapaMeTpoB XHMHYECKUX PEaKIni, CBOWCTB PACTBOPOB M XapaKTEPHCTHK

MEKTPOXUMHUYECKHUX CHCTEM.
P13 Hcnonp30BaTh METOIBI IUIAHUPOBAHUS M MPOBEACHUS XUMHYECKOTO JKCIIEPUMEHTA ISl YCTAaHOBJICHUS 3aKOHOMEPHOCTEH MPOTEKaHHA XHMHUYECKHX

MIPOIIECCOB, ONPENEIeHNs UX KAYECTBEHHBIX U KOJTMYECTBEHHBIX XapaKTePUCTHUK

OueHoYHBIC MEPONIPUSTHS:
Jast pucuunimH ¢ popmoii KoHTpoJs — 3a4eT (auddepeHUMPOBAHHBINA 324eT)
OueHoYHbIe MEPONPUSATHS | Koa-Bo | bajibl
Tekyuuii KOHTPOJIb:
TK1 3amuTa oTYeTa 10 JIAO0PATOPHOU padoTe 12 24
TK2 3amura /3 20 10
TK3 [IpakTHyeckue 3aHATUSL 4 16
HK Hesapucumsiit kouTpons [JOKO 2 30
A1 OK3aMeH 1 20
nUTOIro 100

I[OHOJ'IHP[TGJ'II)HI)IQ 0aJJIbI




Y4yeOHas neaTeILHOCTD / Koxa-Bo Bajuisl
OLICHOYHbIe MepONPUSITHS
HUTOro 10
§ E = KoJI-BO 92C0B OueHouyHoe NndopmanuonHoe
2| g = MeponpusiTue Kon-Bo obecneyenue
% §= E = YueOuast AeATeILHOCTE Ayr. | Can. dasioB YueOnas HNuTepuer-
a &8 JNTEpaTypa | pecypesl
1 2 3 4 5 6 7 8 9
Jlextuu 1. OcHosbl xumuueckou mepmMoOUHAMUKU. 2 - - - OCH1, 2 9P 1,5
JlaboparopHas padota 1. Onpedenenue meniogoeo 3gghexma npoyecca 2 - TK1 1 JOIT1,5 OP 2,5
POl |pacmeopenus.
P12 |BeinonHeHHEe MEPONIPHUATHI B PAMKAX CAMOCTOSTEIBHON PaOOTHI
P13  |crynenTa:
PaboTa ¢ 1eKIIMOHHBIM MAaTEPUATIOM, U3YICHHE TEM, BHIHOCUMEBIX Ha - 1 - - OCH1, 2 9P 1,2,5
CaMOCTOSITETIbHYIO MPOPAOOTKY.
IToaroroBka k 1ab0paTOpHOH padoTe. = 1 TK1 1 JOIT1, 5 9P 2,5
IIpakTrueckoe 3aHsaTre 1. DHEpreTHKa XUMHUYECKUX PEAKIHI. 2 - TK3 4 OCH 3 OP 2
JOII 3 OP 3
JOII 5 9P 5
PIII BeimosHeHHe MEPONIPUSATHI B pAMKaX CaMOCTOSITEIEHON paOOThI
P12 CTYZEHTA:
PII3 IToaroroBka Kk NPakKTHYECKOMY 3aHSTHIO. = 1 = = OCH 3 OP5
JOIT 2, 3
Brimonnenune qomarnaux 3agannit (M/13). = 1 = = OCH 3 9P 1,2,5
JAOI1 2, 4,5
PaGota B anexTpoHHOM Kypce = 1 = = OCH 1,3 OP1,5
JOIT 2
P1 |lexmus 2. Xumuueckoe pagrogecue. 2 - - - OCH 1 OP 1
P2 OCH 2 JP2
P13 9P 5
JlaboparopHas pabota 2. Xumuueckoe pasrnogecue. 2 - TK1 1 JOIT 1 OP2




- = = KoJI-BO6 92COB OuenouHoe HNudpopmanuonHoe
2| g = MeponpusiTue Kod-Bo obecneyeHnue
54 §> qi g Yueonast feaTeLHOCTE Ayr. | Cam. 0a/10B VueOuas | Unrepuer-
= &2 JUTEPaTypa | pecypenl
JOII 5
BrimorHeHIE MEPONIPHSITHIA B paMKaX CaMOCTOSTEILHOW paOOThI
CTyZACHTA:
Pabota ¢ IeKIMOHHBIM MaTepHalioM, H3y4eHHE TeM, BBIHOCUMBIX Ha = 1 = = OCH 1,2 QP 2,5
CaMOCTOSITETBHYIO TPOPAOOTKY.
IToaroroBka k 1a00paTOpHOH padoTe. - 1 TK1 1 JOIl1, 5 OP 2,5
[IpaxTrueckoe 3ansTre 2. XMMHUECKOE paBHOBECHE. 2 - TK3 4 OCH 3 OP 2
JOIT 3 3P 3
JOII 5 OP5
BrimonHeHIE MEPOTIPHATHI B paMKaX CaMOCTOSITEIIbHOU PabOThI
pj[l |CTyAeHTa:
P2 [ToaroroBKka K MPakTUYECKOMY 3aHSATHIO. - 1 - - OCH 3 3P 5
P13 JOIT 2, 3
Brimonnenue qomanaux 3amanuit (M/13). - 1 - - OCH 3 9P 1,2,5
JO0I1 2, 4,5
Pabora B 351eKTpOHHOM Kypce - 2 - - OCH1, 3 9P 1,5
JOIT 2
Jlexnus 3. Ocrogwvl xumuueckoul KUHemuKu. 2 - - - OCH 1,2 Q9P 1,5
JlaGoparophast padota 3. OnpeznenaeHne KHHETHYECKUX MTOPSAKOB 2 - TK1 1 JOIT 1, 5 9P 2,5
P/1 |peakuumu.
P/12 |BeimonHEeHNE MEPOTIPUATHIA B PAMKaX CaMOCTOATEIBHON paObOTHI
PJ3 |ctynenra:
Pabora ¢ TeKIMOHHBIM MaTepHaIoM, U3ydYeHHe TeM, BRIHOCUMBIX Ha = 1 = = OCH 1,2 QP 2,5
CaMOCTOSITETILHYIO MPOPAOOTKY.
IToaroroBka k 1ab0opaTOpHOH padoTe. - 1 TK1 1 JOIl1, 5 OP 2,5
IIpakTrueckoe 3ansatue 3. CKOPOCTh XUMHUYECKHUX pEaKIil. 2 - TK3 4 OCH 3 OP 2
JOIT 3 3P 3
Eﬁé 01T 5 P 5
PII3 BrinonHeHne MeponpuATHiA B paMKax CaMOCTOSITEIbHON padOThI
CTYJICHTA:
IToaroToBKa K MPaKTUYECKOMY 3aHSTHIO. = 1 = = OCH 3 QP 5




- = = KoJI-BO6 92COB OuenouHoe HNudpopmanuonHoe
2| g = MeponpusTHe Kod-Bo odecneyenue
% E; qi 2 Yuaebnan nesreabHoCTE Ayr. | Cam. 0a/10B Yueonas | Untepuer-
= &2 JUTEPaTypa | pecypenl
JOIT 2, 3
Brinonnenue qoMaraux 3aganuii (M/13). - 1 - - OCH 3 OP1,2,5
HOI1 2, 4,5
Pabota B anexkTpoHHOM Kypce - 1 - - OCH 1,3 OP 1,5
JOII 2
7 Jlexuus 4. Dnekmpoxumuueckue cucmemsl. 1 anveanuyeckue 21emMenmel. 2 - - - OCH1, 2 OP1,5
JlaboparopHas pabota 4. OnpenencHue YHEPTHH aKTUBAIUH. 2 - TK1 1 JOIT1,5 QP 2,5
Pl > =
PIR BeInonHEHE MEPOTIPHUATHI B pAMKAX CAMOCTOSTEIBHOW PaOOTHI
PI3 CTYJ/ICHTA:
PaboTa ¢ neKIMOHHBIM MaTepHaIoM, U3yUYeHHE TEM, BRIHOCUMBIX Ha = 1 = = OCH 1,2 3P 2,5
CaMOCTOSITETILHYIO MPOPAOOTKY.
IToaroroBka k 1abopaTOpHO# padoTe. - 1 TK1 1 JOIl1, 5 OP 2,5
8 ITpaktuueckoe 3ansTHe 4. CriocOObI BBIPXKEHUS] KOHLCHTPALIUHI 2 - TK3 4 OCH 3 OP 2
pacTBOpOB. JOIT 3 OP3
JOIT 5 3P 5
BeInoHEHE MEPOTIPHUATHI B pAMKaX CAMOCTOSTEIBHOM PaOOTHI
PJI1 |crynenTa:
P12 |[loaroroBka K MpakTHYECKOMY 3aHSTHIO. - 2 - - OCH 3 3P 5
P/3 JOIT 2, 3
Brimonnenue qomaraux 3amanuit (M/13). - 2 - - OCH 3 9P 1,2,5
JOIl 2, 4,5
Pabota B 3JIeKTPOHHOM Kypce - 2 - - OCH1, 3 OP 1,5
JOIT 2
9 Kondepenu-nenens 1
IToaroroBka k TectupoBanuto [JOKO 3 OCH 1-3 OP 4
JOIT 1-5
TectupoBanne [JOKO - 2 HK 15 JOII 2
3ammra U]/13 - 1 TK2 5 JOIl 5 OP 2
Bcero mo KoHTpoJILHO# ToUKe (aTTecTanun) 1 24 30 44
10 PI1 |Jlekuwus 5. Dnexmponus pacmeopos 2 - - - OCH 1,2 9P1,5




- = = KoJI-BO6 92COB OuenouHoe HNudpopmanuonHoe
2| g = MeponpusTHe Kod-Bo odecneyenue
= @ e Aya. | Cam. )
E E; g E Yae6uas AeATEILHOCTE A M 0aJ1710B Yuebnas | UuTepHer-
&2 JUTEPaTypa | pecypenl
P2 [JIabopaTtopHas paboTa 5. B3aumoaeiicTBe METALIIOB C KUCIIOTAMH, 2 - TK1 1 JOIT1,5 2P 2,5
P/I3 |memouamu 1 BOJOIi.
BrInonHeHne MeponpHuATHA B paMKaX CaMOCTOSTEIbHON padOThI
CTYJAEHTA:
Pabora ¢ TeKIMOHHBIM MaTEepPHaIOM, U3ydeHHE TEM, BRIHOCHMBIX Ha - 1 - - OCH1, 2 9P 2,5
CaMOCTOSITETFHYIO TPOPAOOTKY.
[MoaroroBka k maboparopHoii padboTe. - 1 TK1 1 JOIT 1,5 QP 2,5
11 JlaboparopHas pabota 6. ['arbBaHWYECKHE IITEeMEHTHI. 2 - TK1 1 JOIl1,5 2P 2,5
BeimonHeHre MEpONPUSATHI B paMKaX CaMOCTOSITEIEHON pabOThI
p1 |cTyAeHTa:
P2 IToaroroBka k 1abopaTopHO paboTe. - 1 TK1 1 JOIT 1 9P 1,5
PJI3 Bremmonnenue nomarraux 3ananuit (M13). - 1 - - OCH310I12,] 9P1,3,5
4,5
Pabora B aneKkTpoHHOM Kypce = 1 = = OCH 1,3 OP1,5
JOII 2
12 Jlexuus 6. Kopposus memanios, cnocoOvl 3auyumsl Memaiios om 2 - - - OCH1, 2 OP1,5
KOppO3uu
JlaGoparophast pabota 7. DIEKTpOIU3 PacCTBOPOB COJIEH. 2 - TK1 1 JOIT 1, 5 9P 2,5
PI1
P/12 |BrimonHeHre MEPOTIPHATHIA B paMKaX CaMOCTOSTEIBHOM PadOThI
P/13 |cTynenta:
Pabora c IeKIMOHHBIM MaTEepPHaIOM, U3y4YeHUE TEM, BRIHOCHMBIX Ha - 1 - - OCH 1, 2 OP 2,5
CaMOCTOSITETIbHYIO MPOPAOOTKY.
IToaroroBka k 1ab0opaTOpHO# paboTe. = 1 TK1 1 JOIl1, 5 QP 2,5
13 Jlaboparophas padota 8. Koppo3sus MeTaios. 2 - TK1 1 JOIT1,5 9P 2,5
PI1
P/12 |BomonHeHne MEpONIPUATHI B PAMKaX CaMOCTOSITEIbHON padOThI
P/13 |cTynenTa:
IToaroroBka K 1a00paTOpHO# paboTte. = 1 TK1 1 JOIT 1 9P1,5




- = = KoJI-BO6 92COB OuenouHoe HNudpopmanuonHoe
2| g = MeponpusaTHe Kod-Bo obecneyeHnmne
54 §> qi g Yueonast feaTeLHOCTE Ayr. | Cam. 0a/10B VueOuas | Unrepuer-
= &2 JUTEPaTypa | pecypenl
Brinonnenue qoMarnaux 3aganuii (M13). - 1 - - OCH3 10112, BP1,3,5
4,5
Pabota B anexkTpoHHOM Kypce - 2 - - OCH 1,3 OP 1,5
JOII 2
14 Jlextus 7. /ucnepchule cucmemul, knaccugpuxayus. Pacmeopol 2 - - - OCH 1, 2 2P 1,5
HeINeKMpOoaAUNO8.
Jlaboparophas padota 9. IoHOOOMEHHBIC PEaKITUH. 2 - TK1 1 JOIT1,5 QP 2,5
PII1 > =
PIR BerImnonHeHE MEPOTIPHUATHI B PAMKAX CAMOCTOSTEIBHOW PaOOTHI
PI3 CTYJCHTA:
PaboTa ¢ neKIMOHHBIM MaTepHajIoM, U3yUYeHHEe TEM, BHIHOCUMBIX Ha = 1 = = OCH 1,2 3P 2,5
CaMOCTOSITETBHYIO MTPOPAOOTKY.
PaboTa B IIeKTpOHHOM Kypce.
[ToaroroBka k 1aboparopHoi padboTe. = 1 TK1 1 JOIl1, 5 QP 2,5
15 Jlaboparophas padora 10. ['maponus conet. 2 - TK1 1 JOIT1,5 9P 2,5
BeInoHEHE MEPOTIPHUATHI B pAMKaX CAMOCTOSTEIBHOM PabOThI
PJI1 |cryneHta:
P12 |IloaroroBka k sabopatopHoi padoTe. = 1 TK1 1 JOIT1 9P1,5
P13 |Bemonuenue nomamraux 3amanuii (M13). - 1 - - OCH310I12,] 9P1,3,5
4,5
Pabora B aneKkTpoHHOM Kypce = 1 = = OCH 1,3 OP1,5
JOIT 2
16 Jlekuus 8. Pacmeopul anekmpoaumos. 2 - - - OCH1,2 9P 1,5
Jlaboparophas padora 11. [IpousBeneHne pacTBOPUMOCTH. 2 - TK1 1 JOIT1,5 9P 2,5
PI1 > .
P2 BrInoHeHE MEPOTIPHATHI B paAMKaX CaMOCTOSITEIIBHOW PadOThI
P13 CTYJICHTA:
Pabora ¢ IeKIMOHHBIM MaTEepPHAIOM, U3yYeHUE TEM, BRBIHOCHMBIX Ha - 1 - - OCH 1, 2 OP 2,5
CaMOCTOSITETILHYIO IPOPAOOTKY.
Pabota B 251eKTpOHHOM KypCe.




Onenounoe HNnadopmanuonnoe
Koa-Bo yacoB 1 (opman

E =
= E = meponpuatme| . ofecrneyenne
% E; qi 2 Yuaebnan nesreabHoCTE Ayr. | Cam. 0a/10B Yueonas | Untepuer-
= &2 JUTEPaTypa | pecypenl
IToaroroBka k mabopaTopHOM padoTe. - 1 TK1 1 JOIT 1,5 OP 2,5
17 Jlaboparophas padota 12. Xumus onemenmos. Xpom, mapeaney. 2 - TK1 1 JOIT1,5 2P 2,5
BeITOTHEHHE MEPOTIPHUATHI B paAMKaX CaMOCTOSTEIBHOM PabOThI
PJI1 |cryneHra:
P12 |IlomroroBka x JrabopatopHOii paboTe. - 2 TK1 1 JOIT 1 OP1,5
P13 |Beimontenue gomarraux 3aganuit (M]13). - 2 - - OCH310I12,] 9P1,3,5
4,5
Pabora B »11eKTpOHHOM Kypce - 2 - - OCH 1, 3 QP 1,5
JOII 2
18 Kondepenu-nenenn?2
P/Z1 |[loxroroBka k TectupoBanuio [IOKO 3 JOII 2 OP 4
P12 |TectupoBarme [IOKO - 2 HK 15
P33 |3ammra M]3 - 1 TK2 5 JOIT5 OP 2
Bcero no KOHTpOJILHOM TOUYKE (ATTECTAMH) 2 24 30 36/100
IK3aMeH I1A1 20
Qommii 00beM PadoTHI MO TUCIUTLINHE 48 60 100

NudopmanuonHoe odecnevyeHue:

Ne (kon) OcHoBHas yuyeOHas suTepatypa (OCH)

OCH 1 O6mas xumusi. Teopus u 3anaun: yue6Hoe nocodue / H. B. Koposun, H. B. Kynemos, O. H. 'onuapyk [u ap.] ; nox penakuueit H. B. Koposuna, H.
B. Kynemosa. — 3-e u3n., crep. — Cankr-IletrepOypr : Jlanb, 2018. — 492 c. — Tekct : 3nekTpoHHbIH / JlaHb : 3JeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/104946
(mara oopammenus: 11.03.2020). — Pesxxum noctyna: u3 koprnopartusHoii cetn TITY.

OCH 2 I'munka, H. JI. OOmias xumus : y4deOHuk pns OakamaBpo / H. JI. Imuaka. — 19-¢ wm3nm. —Mocksa: HOpaiir, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (naTa obpamenus: 11.03.2020). — Pexwum nocryna: u3 kopnopatuBHoi cetn TIIY.- Tekcr:
3JIEKTPOHHBIH.

OCH 3 I'munka, H. JI. 3agauu u ynpaxHeHUs 10 00IIeH XUMHUH : yueOHO-TpakTHdYeckoe mocooue /s 6akainaspos / H. JI. I'unka; nox pen. B. A. ITonkora

n A. B. babkosa. — 14-¢ m3n. —Mocksa: HOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (mata oGpamieHus:
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11.03.2020). — Pesxxum noctymna: u3 koprnopatuBHoii cetu TITY .- TekcT: aeKTpOHHBIN.

Ne (xox) JonosanuTtenbHas yueoHas guteparypa (JOII)

JOIT 1 Cracp, H. ®. JIabopaTopHblii IpakTHUKyM 1O 001Iei 1 Heopraundeckod xumun: yuyedHoe nocodue / H. @. Crace, A. A. [Tnakugkun, E. M. Kuszesa;
Hanmonanbuelil nccnenoBarensckuii ToMckuil monmutexundyeckuii yausepeutet (TIIY). — 3-e u3a., nepepab. u gon. —Tomck: Uzn-so TITY, 2013.
— URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 11.03.2020). — Pexum moctymna: u3 xoprnoparuBHoit cetu TIIV.-
TeKcT: 3IeKTPOHHBIH.

JOII 2 Cracp, H. ®. Penrenue 3anau no o6meit xumuu : yueonoe nmocodue / H. @. Crack, A. B. Kopirynos. — 3-¢ u3n., crep. — Cankr-IletepOypr : Jlans,
2016. — 168 c.  Tekcr: »mekTpoHHBI / Jlaub : a3mexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/75521 (mata
obpamenus: 11.03.2020). — Pexxum mpoctyna: u3 kopnopatushoii cetu TITY.

JOIT 3 CmomoBa, JI. M. PykoBOACTBO K MpakTUYECKHM 3aHATHSAM Mo oOmei xuMuu : ydeOHoe mocobme / JI. M. CwmonoBa; HammoHambHBIH
HCCIIeIOBATEIHCKUI Tomckmii TTOJINTEXHUIECKHIA YHHBEPCUTET (TILY). —Tomck: Uzn-Bo TITY, 2010. - URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mata obpamenusa: 11.03.2020). — Pekum moctyma: u3 kopropatuBHoit cetrt TITY.- TekcT:
3JIEKTPOHHBIH.

JOII 4 COopHUK 3a7a4 W yHpaXHeHWH 1o oO0mel xumum : ydeOHoe mocobue [OnektponHsiii pecypc] / E. b. T'omymkosa, E. M. Kaszera, 10. IO.
Mupomraudenko [u ap.]. — 1-e uza. —Tomck: 2016. — URL.: https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf (mata obpamienus:
11.03.2020). — Pesxxum gocrtymna: u3 kopnopatuBHoii cetu TITY.-TekcT: 2MeKTpOHHBIIH

JOIT 5 Crace, H. ®. CrpaBounuk 1o o0mieit u Heopranndeckord xumu|: yaeonoe nocodue / H. @. Crack; HanmonanbHbIl nccienoBarenbekuii ToMcKmin
nonurexanueckuil yausepcutet (TIIY), Mucturyt ¢usuku Beicokux texnonoruit (MPBT), Kadenpa obmieit u Heoprannyeckoit xumun (OHX). —
Tomck: Mza-so TITY, 2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (mata obpamenus: 11.03.2020). — Pexkxum gocTyma: u3
kopriopatuBHOU cetu TIIY .- TekcT: 3NeKTPOHHBIN.

Ne (xox) Ha3zBaHnue 3j1eKTPpOHHOrO0 pecypca (9P) Anpec pecypca

9P 1 DJIeKTPOHHBIN Kype «XuMHS 2 https://stud.Ims.tpu.ru/course/view.php?id=2604.

DP 2 Hayunass anextponHas Oubnmoreka — OnektponHbie Bepcuu 350 | http://elibrary.ru/defaultx.asp
KypHaJoB u3aarenscTBa "bO u aHHOTaUMM cTaTed. Dabp3eBUp" MO BCeM
HanpasieHUsIM QyHIaAMEHTAIbHON HAyKH

3P 3 NIST WebBook — Crnpasounnk HanmonaiapHOTo MHCTHUTYTA cTaHAapToB | http://webbook.nist.gov/

n texHomoruii CIIIA) cBemeHHS MO HEOPTaHUYECKUM COCAMHEHUSM,

tepmoanHamuueckue nanueie, UK-cnextpsl, OKC, OI1P u ap.
JP4 XUMHYECKUH TpEHaKED http://exam.tpu.ru/dasboard/object/bank/form?d=21
OP 5 VYueOHbIe Moco0us 0 Kypey «XHUMUs» http://portal.tpu.ru/departments/kafedra/onh/education,

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