®OHA OLNEHOYHBIX CPEACTB I10 JUCUHUIIVIMHE
ITPUEM 2020 r.

®OPMA OBYYEHHS ounas

Xumug 2

Hanpasnenue noarotoBku/
CIELHAIbHOCTD

13.03.01 TenyiosHepreTuka u TEMIOTEXHHKA

OO6pa3oBarenbHas nporpaMma
(HanpaBeHHOCTb (1po¢HIb))

AFpCFaTbI 3HCKTpOCTaHHPH7I H Ira30n€peKavYnBaAlONIUX CUCTEM

Cnenuanusanus

KoTtnoarperatsb! H kaMepbl CrOpaHHUs

YpoBeHb 00pa3oBaHus

BbICLLIEE OOpa3oBaHue - bakanaBpHaT

Kypc

1 | ceMeCTp |2

TpynoemkocTs B kpeauTax
(3a4eTHBIX €IMHHUILIAX)

3

3aB. kad.- pykooautens OEH

N/
%7k

U.B. lllamanun

HIBUII T
PyxoBoauTtens OOl (///'[//,// o T.C. Taiinaiesa
[IpenonaBarenn " 7224 — | Mupownnuenko 10.10.

2020 r.




1. Poab nucuumianHbl «Xumus 2» B OPMUPOBAHMH KOMIIETEHUUI BbIIYCKHUKA:

JneMeHT NupukaTopsl 10CTHKEHAS CocraBasionue pe3y1bTaTOB 0CBOCHHA (IeCKPUNTOPHI
o0pa3oBaTeIbHOI Cemectp Kon KOMIeTeH UMl KOMIIEeTEeHHH)
HaumeHoBanue
MPOrpamMMBbI KOMITETEeHIH HanmenoBanue
KOMIIETEHIIUM Kon HaunmenoBanme
(macuuIIMHA HHIMKATOPA Kon
’ HHIUKATOpA
npakTuka, [MA) OCTHKEHHUS
BiazieeT onbITOM MPUMEHEHHS 3aKOHOB
YK(Y)-1.131 | CCTCCTBEHHBIX HAYK H MATEMATHYECKHX METOZ0B
' Y MOJIENIEN TS PEMIEHHS 3a/1a4 TEOPETUYECKOTO
AHaJH3UpyeT M TIPUKJIAJHOTO XapaKTepa
WLYK(Y)-1.1 33}1“%" BBIACTIA VKLY VMeeT pelaTh 33124 TCOPETHIECKOTO ’
Criocoben ¢ basoBbIe 3)-1. IPUKJIAIHOTO XapaKTepa
COCTaBIISIFOIIINE
OCYIIECTBIIATE 3HaeT 3aKOHBI €CTECTBECHHBIX HAYK U
TIOHCK, . VK(Y)-1.131 | MareMaTHYeCKHE METO/IbI TEOPETUIECKOTO
KPUTHYECKHI Xapakrepa
AHAJIU3 U CUHTE3
VK(Y)-L uH(OpMAIHH, OcyuecTBisier Biazeer penpoayKTHBHEIME METOJaMH
- NPHMEHSTH TIOMCK, BUICIACT |y oy | TOSHABATEILHOM JCSTENLHOCTH 1
CHCTEMHE U PaHXKHPYET MBICTATEIbHBIMHA OTICPAIIASIMH TS PETIICHUS
IOIXO0/ I HH(POPMAIHIO Ha 3aj1a4 €CTeCTBEHHOHAYYHBIX JUCIUILTHH
penrenust OCHOBE VMeeT 06001maTh YCBOSEMbIC 3HAHMS
Xumus 2 2 TIOCTABJICHHBIX NYK(Y)-1.2 CUCTCMHOTO €CTECTBEHHBIX HAaYK KATCTOPHAMH CHCTEMHOTO
3amau rnoaxoaa u VK(Y)-1.2V1 aHaIU3a U MOX0/1a U MBICIUTEIbHBIMU
METOZI0B orepanisIMK aHAIIN3a, CHHTE3a, CPABHEHHS U
NO3HAHUS IS OLICHKH
petuenuns  3ajiad 3Ha€eT PENpOyKTUBHBIE METOIbI
10 pa3IH4HEIM YK(V)-1.231 MO3HABATEJILHOM JEATeIbHOCTH, MPU3HAKH
THIIaM 3aIpOCOB CHCTEMHOTO HOX0/a ¥ CHCTEMHOTO aHaIu3a
CnocobeH Bnaz[eeT OIIBITOM IVTAHUPOBAHUA U NPOBEACHUA XUMUYICCKUX
IPUMCHATH HCCHCHOBHHHﬁ B o0mactu TEPMOJUHAMUKH, KHHETHUKH,
COOTBETCTBYIOLIUIA OIIK(Y)-2.4B2 9JICKTPOXMMHH, XMMHH PACTBOPOB, aHAIN3a U 0000IIEeHHS
(1)]/[3]/[1(0— HeMOHCTpHPyeT OKCIIEPUMCHTAJIbHBIX TaHHBIX, BbIABJICHUA
MaTEeMaTHYECKUH HOHPIM:HHC 3aKOHOMCpHOCTeI>‘I MIPOTEKAaHUSA XUMHUYECKHUX IIPOLECCOB
XUMHUYCCKHUX
OIIK(Y)-2 anrnapar, MEeTO/ibl N.OTIK(Y)-2.4
AHAIH3A 1 HPOLIECCOB U VYMeer onpeaensth TePMOAMHAMUYCCKHE H KHHETHYECKUE
MOZeITHPOBAHNS TMPUMEHSIET OCHOBHBIC OIIK(Y)-2.4Y2 napamMeTpbl XUMHYECKUX MPOLIECCOB, IPOBOAUTH PACUYEThI
TEOPETHHECKOTO 1 3aKOHBI XUMUH KOJIMYECTBEHHBIX XapaKTEPUCTHK PACTBOPOB
5KCITEPUMEHTATBHOTO HEDJIEKTPOJIUTOB U JJIEKTPOJIMTOB, BBISIBJIATH
HCCIIeIOBAHHS TIPH 3aKOHOMEPHOCTHU MPOTCKAHUA XUMUAYCCKUX peaK]_II/II‘/II




JneMeHT NupukaTopsl 10CTHKEHAS CocraBasionue pe3y1bTaTOB 0CBOCHHA (IeCKPUNITOPHI
o0pa3oBaTeIbHOI Cemectp Kon KOMIeTeH UMl KOMIIEeTEeHIHH)
HaumeHoBanue
MPOrpaMMbI KOMITETEeHINA HaumenoBanue
KOMIIETEeHIIUM Kon HaunmenoBanme
(mucIuIIHHA, HHIHKATOpPA Kon
HHIAKATOPA

npaxkTuka, [HA) OCTHKEHHUS

peueHun

l'IpO(i)CCCI/IOHaJ'IBHLIX OHK(Y)-Z 432 3HaeT OCHOBHBIE TOHITHS U 3aKOHBI XUMHUYECKON

3aga4u ’ TEPMOANHAMHUKH, KHHETUKH, SJIEKTPOXUMHUHU U IIPOLECCOB,

IPOTEKAOIUX B paCTBOpax

2. Iloka3areau U MeTOAbI OLIECHUBAHUS
l'[J]aanyeMble Ppe3yibTaThl Oﬁy‘leﬂl/lﬂ o TUCIMIIVIMHE Kon HHAMKATOpa HaumeHoBanue pa3aeaa MeToabl OLleHMBAHUSI
Kog HaumenoBanue JOCTHKEHUS JHCIHUILIHHBI (01 eHOYHbIe MEPOIPUSITH)
KOHTPOJIMPYEMOi
KOMIICTCHITUHA (HJ]M ee
YacTH)
PO 1 | I[IpumeHATH 3HAHUS OCHOBHBIX IOHATHI, TEOPHA U 1. 3akoHOMEpHOCTH IIncemenHas npoBepo4Hast
3aKOHOB XMMHYECKON TEPMOANHAMUKHN Y KHHETUKH, XUMHUYECKUX PeaKni paboTa Ha MPaKTUIECKOM
YYEHUS O PACTBOPAX U BJIEKTPOXUMHYECKUX 2. DNEeKTPOXUMUYECKUE 3aHATHH.
CUCTEMAX JJIsl OMUCAHUS XUMUYECKUX IIPOLIECCOB. LYK(Y)-1.1 IIPOLIECCHI 3ammra oT4eTa 1no
N.YK(VY)-1.2 3. Xumus pacTBOpoB nabopaTopHoii pabore.
N.OIIK(Y)-2.4 Bammura 1 IB-
TecTupoBaHue — HE3ABUCUMBII
koHTpoJb [JOKO
DK3aMeH
P12 | BeimomHATh pacu€Thl TEPMOIUHAMUYCCKUX (DYHKIIHN 1. 3akoHOMEPHOCTH [TnuceMenHas mpoBepovHas
M KMHETUYECKUX IMapaMETPOB XMMHUUYECKUX PEAKLIUM, XUMHYECKUX PEaKIUi paboTa Ha MPaKTUIECKOM
CBOWCTB pacTBOpPOB u XapaKTEPUCTUK 2. DNEKTPOXUMHUYECKHE 3aHSATHH.
AJEKTPOXUMHUYECKUX CUCTEM. NYK(Y)-1.1 MPOLECCHI 3amura oT4yeTa 1no
N.YK(Y)-1.2 3. XuM#us pacTBOPOB nabopatopHoit paborte.
N.OIK(Y)-2.4 Samura U/13.
TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO
DK3aMeH
P13 | Mcnonb30BaTh METO/IBI INIAHUPOBAHUS U TIPOBEACHHS | I.YK(V)-1.1 1. 3akoHOMEpHOCTH [InceMeHnHas mpoBepoUHas
XUMHAYECKOr0 JKCIEepUMEHTA JJsd yCTaHoBieHUs | M.YK(Y)-1.2 XUMHYECKUX PEaKIui paboTa Ha MPaKTUYECKOM
3aKOHOMEPHOCTEH IPOTEKAHMS xumudeckux | M1-OTK(Y)-2.4 2. DIIEKTPOXUMHUYECKHE 3aHATUM.




MIPOIIECCOB,

OonpcAcCICHUA HUX Ka4CCTBCHHLIX H IMPpONLECCChI 3aH_II/ITa OoT4ycCTa 110
KOJINYECTBEHHBIX XapaKTEPUCTHUK 3. XuMusi pacTBOPOB nabopaTopHoOi pabore.

3amura UJ13.

TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO

DK3aMeH

3. Illxaja ouneHNBaHUuA

ITopsimox opraHm3anuy OLEHUBAHUS PE3YIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monurexHudeckoM yHuBepcutere (Crucrema olieHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3yabTaToB oOyueHHs. MToroBas oneHka (TpaJULIMOHHAs W JIMTEpHasi) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKU) OMNpeAesieTcs CyMMOW OaloB IO
pe3yibpTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHON aTTeCTalliy (MTOroBasi pEHTUHTOBAs OlleHKa - MakcuMyMm 100 GasioB).

Pacnipeniesienrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPHUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arTrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMa}I mKajaa ajisd OTACIbHBIX OLICHOYHBIX MGpOHpH}ITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHUS CoorBeTcTBHE
3aJaHUusA Tpalll’[llPlOHHOﬁ OIICHKE Onpeﬂeﬂel-me OUEHKH
90%+100% «OTIu4HO» OTinyHOE MOHUMAaHKE MPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MIPAKTUUECKON JAesITeIbHOCTH,
HEO0XOIUMBIC PE3yNIbTaThl 00y4eHUs chOPMUPOBAHBI, UX KAYECTBO OI[CHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MAKCUMAIILHOMY
70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE TOHUMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMCHHUS U OIBIT MPAKTHYCCKON ICATCILHOCTH, HCOOXOIUMBIC PE3YJIbTAThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OI[CHEHO MUHHMAJBHBIM KOJIMYECTBOM 0aJlIOB
55% - 69% «Y IOBIL» [IpuemiieMoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHHUS H OIIBIT IPAKTUIECKOH NesTeTbHOCTH, HEOOXOIMMEbIEC Pe3yIbTaThI
00yueHust c(hOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAJIHHBIM KOJIHYECTBOM OaJIJIOB
0% - 54% «Heynosu.» Pe3ynbTaTel 00y4eHus] He COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPEOOBaHHSIM
IlIxana nj1s1 OIEHOYHBIX MEPONPHUSITUN HK3aMEeHa
% BBINIOJIHEHUS JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0asL TPaJULIMOHHOI OLleHKe Onpezesienne oueHKu
90%+100% 18 =20 «OTIMIHO» OTiaryHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTUIECKOU JCSITEIbHOCTH,
HE0OXO0IUMBIE Pe3yNIbTaThl 00y4IeHHs C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OAJIIIOB, OJIM3KUM K MaKCHUMAaJIbHOMY
70% - 89% 1417 «Xoporioy» JlocTaTo4HO MOJTHOE TOHUMAaHUe TIPeIMETa, XOPOIIINe 3HAHUS, YMEHHUS U OIBIT MIPAKTHICCKON AESITETLHOCTH, HEOOXOIMMbIE
pe3yIbpTaThl 00ydeHHST CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUMAIBHBIM KOJIMIECTBOM 0OaJLIOB




55% - 69%

11+13

«Y IOBJL.»

[MpuemiieMoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS U OIIBIT IPAKTUICCKOH e TETFHOCTH, HEOOXOJUMEIe
pe3yIbTaTHl 00yUeHHS COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIBHBIM KOJIMYECTBOM 0aJLIOB

0% - 54%

0+10

«Heynosi.»

Pe3ynbTaTel 00y4eHus] He COOTBETCTBYIOT MHHHMAIBHO JOCTATOYHBIM TPEOOBaHHSIM
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IIncemenHas npoBepoYHast
paboTa Ha MPaKTUYECKOM
3aHATHN

3agaHust:

3amanue 1.

Ecim mimacTHHKY M3 YHCTOrO IMHKA OMYCTUTHh B Pa30aBIICHHYIO KUCIIOTY, TO HayaBIIeecs BBIJCICHHE BOJOPOJa BCKOpE
moyTH Tnpekpamaercs. OmHako, MPH NPUKOCHOBEHWHM K IIMHKY MEIHOM TaJoYKoW W3 TOCHeNHed HaumHaeTcs OypHoe
BEIZIeNIeHNE Bogopoaa. Jlaiite 00bsICHEHHE TPOUCXOIAIIEMY.

3amanue 2. DIEKTPOIHM3 BOJHOTO pacTBopa xiopuna Hukens (II) B aiekTpoimsepe ¢ WHEPTHBIM aHOJOM IIPOBOIWIN 5 4 TpH
cune Toka 20 A, BEIXOm N0 TOKy coctaBmi 95%. 3anmmmre cxemy anektponmsza. Omnpenenure: KOIMIECTBO
n3pacxojoBaHHOTO MekTprudecTBa (Kir); Maccy BemecTBa, BRIOETUBIIETOCs Ha KaToze (T).

3ananue 3.

Hanummre ypaBHEHUS 2JIEKTPOXUMHYECKONH KOPPO3UH XpOMa C KHCIOPOAHOM nenonspusanueii. KakoB KOHEUHbIH MPOAYKT
okucneHus xpoma? Hamumure ypaBHEeHHs BceX MPOUCXOAAIINX HpoleccoB. CrenaiiTe BBIBOJ BO3MOXKHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 00OCHYyiiTe.

2] 3amuTa oT4eTa o
naboparopHoit pabote

Bomnpocksr:

1. Peakums: A(r) + 2B(r) = 2C(r) sBnsieTcs nmpocToii. Kakoii rpaduk oTpaxaeT 3aBUCMMOCTL CKOPOCTH 3TOH PEaKIUU OT
KOHIICHTpaIuu BeiectBa A u BemectBa B? O0bscHUTE cBOY BBIOOP. Hanuimte KMHETHYECKOE YPAaBHEHHE ATON PEaKIIHH.
Yemy paBeH o0muii TOPSIIOK peaKiim?

1) 2) 3) 4)

2. Kaxkas sHeprust Ha3pIBaeTCs dHepruei aktupanmu? Kak oHa BIHSIET HA CKOPOCTh XUMUIECKON PeakIuu? 3aBUCHUT JIM OHA
ot Temneparypbi? Kakoii BHIBOJI MOKHO CJIeTIaTh O XUMUYECKON Peakiiny, PACCUUTAB ISl Hee SHEPTUI0 aKTUBALNU?

3. Kakum 06pa3oM yCTpoHCTBO TepMOCTaTa, HCTIOIB3YEMOro B JabOpaTOpHOi paboTe, BIMSET Ha BEIMYNHY HNOTPEITHOCTH B
pacyere SHEPrUM aKTUBALUU?

KoHTposbHBIE BOITPOCH pa3MenieHbl B yaeOHOM mocoouu: JIabopaTopHBIi MPakKTUKYM 0 OOIIeH u
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Heopranmueckoi xumuu: yueonoe nocodue / H. @. Crace, A. A. Ilnakunkun, E. M. Kusizena;
HanmonaneHebrii uccnenoBarenbckuii ToMckuit monurexaudeckuid yausepcuteT (TITY). — 3-e uzg,.,
nepepabd. u gon. —Tomck: Uzn-so TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.03.2020). — Pexxum moctyma:
n3 kopriopatuBHOM ceTu TIIY .- TeKCT: 3IEKTPOHHBIN.

3

Samura UJ13

Bormpocsr:

1. OObBsAcHHTE, MOYEMY KOHIICHTPAIUS pPEareHTOB M KaTalu3aTop HE BIMIIOT Ha 3HAYCHWE KOHCTAHTHI PaBHOBECHs?
PaccunTaiiTe paBHOBECHYIO KOHIIEHTpaIuio Bogopoxa B peakiuu 2HI(r) «» H2(1) + 12(r), ectn HavanpHas KOHIEHTPALINS
HomoBoopoaa coctarisiia 0,55 MoJb/J, a KOHCTaHTa paBHOBecHs paBHa 0,12,

2. 3anumuTe OCHOBHBIE CTAIMH PACTBOPEHHS TBEPHABIX BEIIECTB, KAKUMH TEIUIOBBIMHU 3(PQPEKTaMU OHH COMPOBOKIAIOTCS.
IIpu pactBopernu 10 T ruapokcuna Hatpus B 250 M1 BoABI TeMnepaTypa noBsiciinack Ha 9,7 K. Paccunraiite »HTANBINIO
pacTBOpeHUs THAPOKCHIA HATPHUS, IPUHUMAs YACIHHYIO TEIUNIOEMKOCTh PacTBOpa PaBHOW YAENBHOHM TEIIOEMKOCTH BOJBI
4,18 Ix/(r-K).

3. Briuucnute TemnepaTypsl KpUCTaUTM3allUK U KUIIEHUSI pacTBoOpa, coaepxkaiiero 3,4 r xjgopuaa 6apus B 100 r Boxbl, ecnu
KaXyllas CTeNeHb KPUCTAJUIM3ALIUHU COJIU B pacTBOpe cocTaBiseT 75 %.

4. Kakue 13 nepeymrciaeHHbIX XapakTepUCTUK: TeMIIepaTypa, SHTPOIUs, Macca, IIIOTHOCTh, CBOOOHAS SHEPIUsl, BHYTPEHHSIS
OHEPIrud, TEMIOTa SABJIAOTCA q)yHKIll/IHMI/I COCTOSAAHUA, a KaKue — mnapamMeTpaMu COCTOAHUS CHUCTCMBI. Ha PUCYHKE
MPECTABICHBI SHEPTETUYCCKHE IUArPAMMBI MPOLIECCOB OKKUCIICHHUS YIIIEPO/Ia U a30Ta:

N &
NO C+0,

=1 —— Ey ——

| I

| |

AE| 90,37 klIx AE| 393,5 kx
| |
YNy +% 0, | | co,

Ey| ——— E2 —_—

Xopa peakuuu Xop peakunn

Kakoii 13 mporeccoB sBISCTCS dK30TEPMHUUYCCKUM, a Kakoi — saHgorepmudeckuM? OTBeT nosicHuTe. Paccumnraiite 00beMbI
PEareHToB U MPOAYKTOB HIOTEPMHUUECKOIO MPOLIECCa, €CIU B PE3YNIbTAaTe €ro NpOoTeKaHus MorIoTmiIoch 125 k/{x termna.

5. TlpuBenensl rpaduKu 3aBHCHMOCTEH KOHCTAHTHI PABHOBECHS OT TEMIEPATyphl /i JK30TePMHUUYECKHX H
SHAOTEPMHUYECKUX PEAKIINA:



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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OOBsCHUTE TOTYYECHHBIE 3aBUCHMOCTH.
KoncranTa paBHoBecust peakiuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHBIE KOHIIEHTPAIMHA BOJIOpPOAA U
amvuaka paBabl 0,2 1 0,08 Mo/, BeraucnuTe HauanbHbIE KOHIIGHTPAITMH a30Ta U BOJIOPOAA.

COOpHUK 33/1a4 1 yIpaXHEHUH N0 o0IIei XuMuu: yueoHoe nocodue [Dnexrponnsiii pecypce] / E. b. T'onymikosa [u ap.]. —
2-e u3A., oM. u uchp.. — | xommerotepHsiid ¢aitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ 3xpana. — [octym u3
kopropatuBHoii cetu TITY. Cxema nocryna: https:/www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

4]

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

[Tpumep Ounera:
1. PacTBOp BemiecTBa-HEANEKTPOJIMTA 3aKUMaeT Mpu Temmeparype(yoparb) Ha 15,36° BbIme, 4YeM YWUCTBIA OEH30JI
(Ka(6enzoma)= 2,57). Ecim 550 1 BemecTBa pacTBOPUTH B OZHOM KWIOTpamMMme O€H30J7la, TO TOHIDKEHHE TeMIIepaTyphl

[e]

Kpuctayumzanuu pactBopa (Kx(6ensomna) = 5,70), cocraBur .

2. OcMoTHuecKOe JaBjeHUe pacTBopa, B 1 i1 kotoporo conepxutes 25 1 rimokosbl (C¢Hi206) 1pu 25 °C, paBHO kITa.
3. YcTaHOBUTE COOTBETCTBHE

Bemectso CBOICTBO B BOJHOM pacTBOpe

A) HNO, 1) cialpblif AIEKTPOITHUT

b) CH;COOH 2) CUJIBHBIN 2JIEKTPOJIUT

B) KOH 3) HEDNIEKTPOIIUT

I') C;HsOH

1) NaCl

4. KoHcTaHTa [uccOnManyy a30THCTON KUCIIOTHI IPH pa30aBIeHNH pacTBOpa
HNO, =H"+ NO,~
1) yBenmuuuBaeTcss ~ 2) yMEHbLIAETCsS  3) HE U3MEHSETCS
5. M3ortoHnyeckuii KOA(QQUIMEHT HHUTpaTa Kauus, KaXylascsi CTEeNeHb JUCCOLMAIMHM KOTOPOro B BOJHOM pPacTBOpE
cocraBnser 50%, paBeH
6. Eciu crenens auccoruanyu 0,2 M mypasunoii kucinotsl (HCOOH) pasha 0,03, To KOHCTaHTa AUCCOLMALIMN paBHA .
7. H,SO4 B3aumopeiicTByeT HeoOpaTUMO C
1) NaS  2)BaCl; 3) NaOH 4) NaCl
8. KonnuecTBo HOHOB B KPaTKOM HOHHOM YPaBHEHUH PEAKIUH
Na,SO; + 2HCI = 2NaCl + H,O + SO,
PaBHO MOJIb.
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9. Kucnyro cpeny UMEIOT BOJIHbIE PaCTBOPHI COJIEH
1) Na;SiO; 2) FeCls 3) ZnSO4 4) Na;SOq4
10. Cynpdun vatpus (Na,S) B BOZHOM pacTBOpe
1) rugpom3yeTcs 0 KaTHOHY
2) THOPOIIU3YETCS TI0 AaHUOHY
3) runponusyeTcs 1o KaTHOHY M aHHOHY
4) He TuapoNu3yeTCs
11. YcraHoBHTE 1OCIEI0BATEIBHOCTD MO YBEJINYEHHIO BOCCTAHOBUTEIBHONW aKTHBHOCTH METAJLIOB

1) Cu 2)K 3)Ni 4) Ag 5) Au
+0,34 2,92 0,25 +0,8 +1,5
12. DJIC MeiHO-KaJIMHEBOTO TabBanuueckoro snementa (¢°Cd**/Cd=-0,41 B, °Cu?*/Cu = +0,34 B) npu cTaHzapTHBIX

YCIIOBUSIX paBHa B.

13. Ha aHOze mpy KOPPO3HMH OIMTHKOBAHHOTO JKeJIe3a MPOTEKAET IPOIiecce

1) Fe - 2e = Fe**

2)Zn - 2e = Zn**

3)2H" +2e=H,

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

14. Ecnii npoBoutsk anektponn3 pactBopa CoSO4 B Teuenune 10 1 npu cuiie Toka 20 A (n = 80%), To Macca BemiecTsa,
o0pa3zyromierocst Ha KaToje COCTaBUT T.

15. Ha xaToae mpu 3J1eKTpoin3e BOJHOIO PAcTBOpa XJIOPUAA IIUHKA C IIMHKOBBIM aHOAOM MPOTEKAIOT MPOLECCHI
1) Zn—2e =Zn*

2) Zn** +2e=7n

3) 2H,0 —4e =0, + 4H"

4)2ClI' —2e=Cl

DK3aMeH

buner 1.

1.JlafiTe onpeneneHne MOHITHIO TEPMOIUMHAMUYECKAs] CHCTEMa, TIPUBEIUTE KIIACCU(PUKAIIHY.

2. CpopmynupyiiTe BTOpOIt 3aK0H Paysst i mporecca KpUCTaJUIM3AHN pacTBOpa. 3alHIINTE er0 MaTeMaTHIECKOe
BBIpaKEHUE.

3. 3amuInuTe peakiiuy, MPOTEKAIOIIKE MPH IEKTPOIH3e BOAHOTo pactBopa Zn(NOs),

4. qns peakuuu NoO + Hy — No + H2O nonydens! ciiegyronuye 3KCliepUMeHTaNbHbIE TaHHBIE:

P,, klla 12 24 36 48
P, kIla 4 4 ? 2
) 0,2 0,4 0,15 04

Paccuuraiire: KOHCTAHTY CKOPOCTHU pCaKIWH, YaCTHLIC IOPSAAKUA I10 BCUIECTBAM, 06HII/Iﬁ MopsAA0K pe€akuuu M YHUCJo,
HpOHyHleHHOGBTa6JII/IIIC. CuenaixiTe BBIBOJI O MCXaHHU3MC ZIaHHOﬁ PpCaKmu. OTBeT MOSICHUTE.




5. Meroauveckue yKazaHus M0 Npoueaype oueHuBaHus

O1eHOYHbIE MeponpusiTus

l'[poue;[ypa NPOBEICHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

[TnuceMenHast mpoBepovHas
paboTa Ha MPaKTHYECKOM
3aHATHU

[TpakTrueckoe 3aHsATHE 3aKAaHYMBACTCS TMCbMEHHOM IMPOBEPOUHOI pabOTOM, KOTOpas BKIIIOYAET B ceOs 5
3aJJaHUi, COCTABJICHHBIX IPENoaBaTeieM Mo TeMe MpakTruueckoro 3ausatus. Ha paboty orBonutcs 30
MUHYT, 3aT€M CTYIEHTBI CAAI0T cBoM paboThl. Kaxknoe 3ananue onennBaercs B 1,2 Oaia, TakuMm o0pa3om,
3a JAaHHOE OLIEHOYHOE MEPONPHUATHE CTYACHT MOXKET NOTYIHUTh A0 6 6ayuioB. /i HOATOTOBKH K
MPAKTUYECKOMY 3aHATHIO CTYACHTY HEOOXOAMMO IpopadoTaTh JEKIMOHHBIN MaTepuall, MaTepual
Y4eOHHMKOB W/WIIN y4eOHBIX TTOCOOHIA.

Kpurepun oueHnBaHus 0JHOTO 3aJaHUS:
e 3a/1aHuUe BBIMIOJIHEHO MOJHOCTRIO BepHO — 1,2 Oaina.
e 3ananue BeIOJHEHO YacTyHo 0 — 1,0 6amna.

3ammra NJ13

N3 cryaenta cogepxut 20 3anay u ynpaxxknenuii u3 J10I14, nepeueHb KOTOPHIX HAXOAUTCS B BAPUAHTE
N3 xaxnaoro cryneHTa. TeMbl 0XBaTbIBalOT BCE Pa3eiibl IPOrpaMMBbl IUCLUIIIINHBIL.

[IpenomaBaTenp oOecnieurBaeT CBOEBPEMEHHOE TIOJyUYeHHE CTyAeHTaMu BapuanToB MJ13, a Takke
MPEIOCTABIISACT AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIIPAKHCHHIA.

N]13 BBIMOTHSAIOTCS B OTEIBHOM TETPaIy, TpH 0GOPMIICHHH KaXI0TO0 3aaHusl 00s3aTEIHHO YKa3bIBACTCS
€ro HOMCp, MPUBOJAUTCA MOJIHOCTBIO TCKCT YCJIIOBUA KAXKA0I'0 3aJIaHUSA. Pemenue KaXXa0ro 3agaHus JOJIKHO
OBITh IOJPOOHBIM, C BKIIOUEHHEM MTPOMEKYTOUHBIX Pacu€TOB, PacCyXACHUM, MOSICHEHUH, C YKa3aHHEM
MCTIOJIb30BAHHBIX 3aKOHOB, ITPABUI U (YOPMYJT; Y MOTYIaEMBbIX B K&KIOM JIEHCTBUH YHCICHHBIX BEJIMYUH
YKa3bIBaETCs eAMHUIIA U3MepeHus (pasMepHOcTh). /I3 mpoBepser npenoaaBaTenb, BEAYITUH
nabopaTopHbIe 3aHATUSA. B TeueHue Hepenu CTyEHT JOJDKEH PelIUTh He MeHee 2-X 3a/1ay.

CymmMmapmsrit perituar 3a /13 cocraBnser 10 6amios.

KpuTtepun onieHKH 0JHOTO 3a1aHuUs:

e 3anmanue opOpPMIICHO B COOTBETCTBHH C TPEOOBaHUSIMHU U claHO BoBpems — 0,5 6asuia.
e 3anmanue 0(hOPMIICHO B COOTBETCTBUHU C TPEOOBAHMIMU, HO c/laHO He BoBpems — 0,2 Oaa.

Ecmu 3aaHUC BBIMTIOJHCHO C 3aMCYaHUAMU, TO CTYACHT UCIIPABIISCT OIIMOKHU U CcIacT 3aJaHHUC BHOBB.
banne! 3a HCITPABJICHUA HC CHUKAIOTCA.

3amura oTUeTa 10
nabopaTopHoii pabote

B nauane maGopatopHoit pabOTHI CTYICHT MOTYyYaeT JOMYCK K paboTe, /IS 4ero OH MPEA0CTaBIIsCT
MIPernoaBaTellto KOHCIEKT J1a00paTOpHOM paboThI, B KOTOPOM KPATKO M3JI0KEHBI TEOPETHUECKHUE OCHOBHI,




OneHoYHbIE MEPONPHSITUS

IIpoueaypa npoBeaeHNsi OLEHOYHOI0 MEPONIPUSITHS M HE0OX0IUMbIE METOAMYECKHE YKA3AHUSA

copMynupoBaHa 11eb paboThl, IPUCYTCTBYET AKCIIEPUMEHTAIbHAS YaCTh, PUCYHKH M TAOIHUIIBI
AKCTIICPUMEHTAIBHBIX TAHHBIX (MpU HeoOxoaumocTh). [To okoHuanun mabopaTopHOi PabOThI CTYACHT
CHIaeT OTYET, B KOTOPOM MPHUBE/ICHBI ypaBHEHUS PEAKLIU, ONMCAaHbl HaOII0IEHUs, TPUBEICHBI PAaCueThl,
ClIeJTaH IPOMEKYTOUHBIN BBIBOJ IO KAXKAOMY OIIBITY, CACNIaH OOIIMI BBIBOI 110 JIAOOPATOPHOU padoTe.
CyMmMapHBIil peiTHHT 3a 1abopaTopHyI0 paboTy cocTaBisieT 3 Oana.

KpuTtepun onieHKH KOHCIIEKTA-0TYeTa K J1a0opaTopHoii padoTe:
e [loaroroBka k mabopatopHoii pabote — 1 Gam.

e Oruer no naboparopHoii padbore — 1 6am.
e 3ammuTa mabopaTopHOM padoThl — 1 OasI.

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

Py6exxnoe tectupoBanme (PT) mpoBomutcss B KOMIBIOTEpHOW ¢opMme B on-line pexxume BO Bpems
KOH(EepeHII-HEAETH B CePEIMHE U KOHILIE TEKYIIEro CEMECTpa COrJIaCHO PaCIUCAHUIO.

[TponomkurenbHOCTh TecTupoBaHus — 90 MmuHyT 0€3 mepepbiBa. OTCYET BpeMEHN HAYMHAECTCS C MOMEHTa
BXoJa cTyAeHTa B TecT. MHCTpyKTaX, NpeAIECTBYIOIINNA TECTUPOBAHUIO, HE BXOJUT B yKa3aHHOE BpEMS.
CTyaeHT MOKET 3aKOHYMTh BBINOJHEHUE TecTa 10 uCTeYeHUsI OTBEAEHHOTO BPEMEHH.

PT nHameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OLIEHKY 3HAaHMHA, YMEHUH W BIIAJCHUNA, MOTYYEHHBIX
CTYJCHTAMH 3a ONPEEICHHBII MPOMEKYTOK 00YUEeHHUS.

Kaxnplii BapuaHT OuMiieTa MOAETHPYETCS KOMIBIOTEPOM IO 3aJlaHHBIM pas3zeiiaM XUMUHU U COAEPKHUT 15
3anaHuil. CTyIeHThl BHOCAT OTBETHI B KOMIIbIOTEP, HO BCE PEUICHUS U MOACHEHUs MPOBOAAT Ha Oymare. 1o
OKOHYAHUM TECTUPOBAHUS IPENOAABATENIO BBIIAETCS MAaTpUIla OTBETOB U CyMMapHBIH PEWTHHI 3a TECT.
Ob6cy:xJieHue pe3yabTaToB TECTUPOBAHUS IPOBOAUTCS HA KOHCYJIBTALIUH.

KpuTtepun onieHKH 0JHOIO 3a1aHUs:

® 33 KaX/I0€ MPABWIHHO BBHITTOJIHEHHOE 33/ IaHHUE BBICTABIISICTCS 1 TECTOBBIN Oas;
® 32 HEMPaBWJIHHO BHIMOJTHEHHOE WIIM HEBBIMOJIHEHHOE 3a/1aHue BhIcTaBisieTcs: 0 Oaos;
e Uil 3aJaHUK C BBIOOPOM HECKOJBKUX TMPABUIBHBIX OTBETOB, 3aJlaHUH HA COOTBETCTBUE U
YCTaHOBJICHUE MTOCIEA0BATEIbHOCTH MPEAYCMOTPEHO YACTUYHOE OIICHUBAHUE.
MaxkcumanbHBIH CyMMapHBIN TecToBbIH Oan 3a kaxaoe PT cocrasnser 15 Ganios.
3a 2 menenu 1o PT cTyneHTHl MOTYT 03HAaKOMHTCS ¢ JEMOHCTPAIlMOHHBIM BapUaHTOM OWIIeTa, KOTOPBIHA
pacmonaraercs Ha caite http://exam.tpu.ru B paszaene «MeponpusTUs», U MOXKET ObITh BHITIOJTHEH KaXIbIM
CTY/ZICHTOM HEOTPAHUYEHHOE YUCJIO pa3.



http://exam.tpu.ru/
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Hpoueuypa MPOBEICHHUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO[ll/leIe METOAUYECCKHE YKA3AHUA

Jna cmyoenmos, ne npowedwux PT 6 nepuod npoeedenus mecmuposanus no Y8axcumeibHou npudune,
npeodyCcMOmpeHa 803MOICHOCMb MEeCMUPOBAHUsL 8 Pe3ePBHblll OeHb, KOMOPbIl HA3ZHAYAemc s cpa3y nocie
KOH@hepeHy-Heoenu.

Ilpu pesynomame pybesicnoco mecmuposanusi 6 6a1108 u meHee, 00YYAIOWUMC NPEOOCMABIAEMCs 8
nepuoo mexywjeti npoMedCYmouHolU ammecmayuy 603mModcHocms nosmopro npoumu PT 6 pesepsuuiii
Odenv, coenacosanndlil ¢ bropo pacnucanuu TI1Y.

OK3aMeH

DK3aMeH MPOBOANUTCS Ha 18 3aueTHO Henmesne. DK3aMeH BBICTABIISIETCS IO CyMMeE OallJIOB B COOTBETCTBUU
CO IIKAJION I OTAEJIBHBIX OLIEHOYHBIX MEPOIPUATUN TEKYILErOo KOHTPOJIA.

CTyneHThl TPOXOAAT YCTHOE coOeceoBaHUE, KOTOpoe BKJIouaeT 4 Bompoca (2 TeopeThyeckux u 2
HpaKTI/I‘-IGCKI/IX) 10 HpOfII[eHHBIM TEMaM. CTYI[GHT TOTOBHUTCS B TE€UYCHUU 5 MHHYT U JaJICC OTBCYHACT Ha
BOIIPOCHI, COMPOBOK/Iasi CBOM OTBET MOSICHEHUsIMU. Bpems oTBeTa 15 MUHYT.

Kputepuu BeICTaBICHHA 3a9€Ta:
0+54 6amoB - HEYI0B.,

55+69 6annos - ynos.,

70+89 6ayoB — XOpoILo,

90100 6a110B — OTIUYHO.
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