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1. Poap nucuuniauebl «Xumus 2» B (pOPMHUPOBAHUM KOMIIETCHINH BBINNYCKHUKA:

utemeHT o Cocrapasionue pe3yJbTaTOB 0CBOeHHS (TeCK
AT HMHaukaTopbl 10CTHKEHHSI KOMIETeHIU
nporpamMmbI Cemectp Koa xommereHmn HaumeHnoBaHue T T O T
(amcuuniuHa, KOMIIeTEeHIMH Haumenc
apasrane, THA) R Ko
Brnajeer onbITOM IPUMEHEHHS 3k
YK(VY)-1.1B1 MaTeMaTHYECKUX METOJO0B M MOJIC
TEOPETHYECKOTO U MIPUKIATHOTO X
AHanmu3upyer 3aziauvy,
WYK(Y)-1.1 BBIZICIISIS ¢¢ 6a30BbIC VK(Y)-1.1¥1 | YMeer pewiarsb 381841 T€OPETHYIEC
Crocoben COCTaBJISAIOLINE Xapakrepa
X b OCYIIECTBIISITh
MHs OMCK VK(Y)-1131 3HAeT 3aKOHBI €CTECTBCHHBIX HAYK
9 -
KpHTHYeCKHil TEOPETHYECKOT0 Xapakrepa
aHaJIM3 U CHHTE3
VK(Y)-1 uH OpMAIHH, Ocy1ecTBiIsieT MOUCK, Brnaneer penpoayKTHBHBIMH METC
[IPUMEHSTH BBIACIAET U YK(V)-1.2B1 NESITENILHOCTH U MBICIUTEILHBEIMU
CHCTEMHBIH MTOIXO/ pamKupyer 3a]]a4 eCTeCTBEHHOHAYUYHbIX JUCLI)
JUISL peLeHNs nHpOopMaIHUIO Ha coc
MOCTaBICHHBIX WYK(Y)-1.2 OCHOBE CHCTEMHOTO Ymeer 0600matk ycposembIe 3Haf{
sanau T0IXO/IA H METOIO0B VK(Y)-1.2Y1 KaTeropusMi CUCTEMHOTO aHAJIN3:
TO3HAHMS ISt MBICJIUTEIbHBIMU OTIEPALIHSIMH aH:
pElIEHns. 3amad 110 OLCHKH
PA3IMYHBIM THIIAM 3HaeT penpoJyKTHBHbBIE METOIbI |
3a1poCcoB VK(Y)-1.231 | neaTenbHOCTH, MIPU3HAKH CUCTEMH
aHanmmsa
Cnocoben BrnazeeT onbITOM IIIAHUPOBAHUS
MIPUMEHSTh HCCIIEIOBAaHUN B 00JIACTH TEPMO/IE
€CTCCTBCHHOHAYYH OIIK(Y)-1.4B2 | 25eKTpOXMMHUH, XUMUHU PACTBOPOB
ble U IKCIICPUMCHTAIBHBIX TaHHBIX, BB
OOILIeHHKEHEPHbIC JeMoHCTpHpYeT MPOTEKAHHs] XUMHYIECKUX TPOLECC
3HAHHSI, METO/IbI MTOHNMAaHHe YMeeT onpeaessiTe TepMOIHHAME
MaTeMaTH4eCcKOro XAMHAYIECKUX rnapameTpbl XKMHYECKUX TPOLIECC
OITK(Y)-1 .OTK(Y)-1.4. OIK(Y)-1.4y2 | Mapamerp port
aHanM3a u MIPOIIECCOB U KOJINYECTBEHHBIX XaPAKTEPUCTHUK |
MO/JICITUPOBAHHS, MPUMEHSET OCHOBHBIE JNIEKTPOJIUTOB, BBISIBIISITH 3aKOHOM
TEOPETHYECKOTO U 3aKOHBI XUMHH XHUMHUYECKHUX PEaAKIUi
9KCIIEPUMEHTAILHO
3HaeT OCHOBHBIC MOHATHS U 3aKOH
TO UCCJIEIOBAaHUS B OIIK(Y)-1.432
. TEPMOJNHAMHUKH, KHHETHUKH, 3JICK1
mpodecCHOHATBHON

JACATCIBHOCTHU

MOPOTEKAOIIUX B paCTBOPaAxX




CocraBiasionue pe3yJbTaTOB 0CBOeHHS (TeCK

DiieMeHT i
0GpasopaTeaLHO NnaukaTopbl 10CTUKEHUST KOMIETeHIHi
TPOTpaMMBI Cemectp Koa komnerennuu HaumenoBaHue HanMmeHoBanme

(ncuuniauHa, KOMIIEeTCHIIMH
apasrmam THLA) R I e

Kopn

Haumenc

2. Iloxa3zaTenn M MeTOALI OLICHUBAHUSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 JHCHUILIHHE

Kon unauxaropa

HaumeHnoBaHue pa3zjaesa

MeToabl OLleHMBAHUS

Kon HaumeHoBanune JAOCTHIKCHU A JAUCHHUIIHMHBI (OHCHO‘IHLIC Meponpnﬂnm)
T T
YacTH)
PI 1 | IlpuMeHATh 3HaHUS OCHOBHBIX OHATHH, TEOPUI U 1. 3akoHOMEpHOCTH IIncemenHas npoBepodHast
3aKOHOB XMMHYECKOH TepMOIMHAMUKH U KuHetuky, | AYK(Y)-1.131 XUMHYECKUX peaKLuii paboTa Ha NPAKTHYECKOM
YYEHHS O pacTBOpaxX U 3JIEKTPOXUMHUUECKUX gzﬁggigf 2. DIEKTPOXUMHUUECKUE 3aHSTHUU.
cUCTeMax JJid ONHCaHU XUMHYECKHUX MPOIECCOB. WLOTIK(Y)-1.432 MPOLECCHI 3amura NJ13.
3. XuMus pacTBOPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJb [JOKO
P12 | BeImosHATE pacuyéThl TEPMOJIUHAMUYECCKUX (YHKIIHMA 1. 3akoHOMEpHOCTH [TucemenHas mpoBepovHast
¥ KMHETHYECKMX MapaMeTpoB XuMmudeckux peakimii, | U-YK(Y)-1 1Bl XUMHUYECKUX PEAKIIUN paboTa Ha NPAKTHYECKOM
CBOWCTB pacTBOpPOB u XapaKTEPUCTUK ggﬁggig} 2. DNEKTPOXUMHUYECKHE 3aHATHH.
AIEKTPOXUMHYECKUX CUCTEM. W.OMK(Y)-1.4Y2 MPOLECCHI 3ammra UJ13.
3. XuMHs pacTBOPOB TectupoBaHue — HE3aBUCUMBII
koHTpoJb [JOKO
P13 | Mcrionb30BaTh METOIbI TIJIAHUPOBAHUS U MIPOBEICHUS 1. 3akoHOMEpHOCTH 3ammra oT4eTa 1no

XUMHUYCCKOI'0 OKCIICPHUMCHTA OJIs1 YCTAHOBJICHHA
BaKOHOMepHOCTeﬁ IMPOTCKAHUA XUMHYCCKHUX
oponecCcoB, OIpPCACIICHUA HX Ka4YCCTBCHHBLIX H

KOJIMYCCTBCHHBIX XaPAKTCPUCTUK

WL.OTK(Y)-1.4

XUMHYECKUX PEaKIUi
2. DNEKTPOXUMHUYECKHE
MPOIIECCHI

3. XuMus paCTBOPOB

nabopaTopHoii pabore.

3. IlIxaja ouneHNBaHuA

ITopsimox opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHUBAaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olieHHBaHUsA)» (B JCHCTBYIONIEH pelakinn).



Hcnonb3yercst OamibHO-pEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oneHka (TpaJuIMOHHAs W JIMTEpHAas) 1O BUAAM
yueOHor gnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallsIoB TIO
pe3yabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaly (MTOroBast peMTHHTOBas OlleHKa - MakcuMyM 100 6aioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPOIPHUATHUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaliun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

Pexomenayemast mkaa Jijist OT/ICIbHBIX OIEHOYHBIX MEPONPHUATUI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BbINOJHEHUSI
3a1aHus

CooTBeTCTBHE

TPaJULHOHHON OLEHKe

OnpenieieHne OLEHKH

90%+100% «OTInYHOY OTiryHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM IIPAKTUUECKON JAesITENIbHOCTH,
HE00XO0IMMBIE Pe3yNbTaThl 00yUIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY

70% - 89% «Xopoiio» JlocTaTo4HO MOJTHOE TOHMMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMCHHUS U OIBIT MIPAKTHYCCKON IEATCILHOCTH, HCOOXOIUMBIC PE3yJIbTaThI
0o0y4eHus chopMHUpOBaHBI, KAYECTBO HU OJHOTO U3 HUX HE OICHEHO MUHUMAJIbHBIM KOJMIECTBOM OAJIOB

55% - 69% «Y 10BI.» [TpuemiieMoe MOHUMaHKE MPEAMETA, YIOBJICTBOPUTEIHHBIC 3HAHUS, YMEHHUS 1 OIBIT MPAKTUIECKOH JeSATEIILHOCTH, HEOOX0IUMBIC PE3YIbTAThI

06yquI/m C(I)OpMPIpOBaHI)I, Ka4eCTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM OaiioB

0% - 54%

«Heynosi.»

Pe3ynbTaTel 00ydeHust He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM

[IIxana qj1s1 OIEHOYHBIX MEPONPUSITUN HK3aMEHa

% BBINOJIHEHHSI OK3aMeH, CooTBercTBHE
3a/IaHuii DK3aMeHa oasL1 TPaJULIMOHHOI OLleHKe Onpenesenne onenxu

90%+100% 18 =20 «OTIUIHO» OTiaryHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTUIECKOU eI TEIbHOCTH,
HE0OXO0IMMBIE Pe3yIbTaThl 00yIeHHs C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM 0AJIIOB, OJIM3KUM K MaKCUMAaJIbHOMY

70% - 89% 14+17 «Xoporioy» JlocTaTo4HO MOJTHOE IOHNMaHUe TIPeMETa, XOPOIINe 3HAHUS, YMEHUS U OIBIT MIPAKTHICCKON ASSITETLHOCTH, HEOOXOIMMBIS
pe3yIbTaThl 00ydeHHsT CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MIHHUMAJIBHBIM KOJIMIECTBOM 0aJLIOB

55% - 69% 11+13 «Y 1OBIL» [MpuemaeMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIBbHBIC 3HAHHS, YMEHHUS U ONBIT NPAKTHYECKOH AEATEIHOCTH, HEOOX0IMMBbIC
[pe3yJbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHHUMAJIbHBIM KOJINYECTBOM 0aljIoB

0% - 54% 0+10 «Heynosu» PesynbraTsl 00y4eHUs! HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTAaTOYHBIM TPEOOBaHUSIM

4. IlepevyeHb THNOBBIX 3aJaHUM

O1ueHOYHbIe MeponpusiTus

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHui

—

| IInuceMeHHas npoBepoyHas
paboTa Ha MPaKTHYECKOM
3aHATHU

Samanus:

3amanne 1.

Ecnmu mnacTuHKY W3 9HCTOTO IWHKA OMYCTHTh B pa30aBIEHHYIO KUCIIOTY, TO HadaBIIeecs BBIICICHHE BOJIOPOAA BCKOPE
MOYTHU MpEeKpalacTcs. OL[HaKO, Opu MPUKOCHOBCHHWU K HHUHKY MeﬂHOﬁ nanquoﬁ nu3 HOCHGL[Heﬁ HAa4YUHACTCA 6ypH06
BBIJICNICHUE Boiopoaa. Jlalite 00bsICHEHHE TPOUCXOISIIEMY.
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3ananue 2. DAeKTPOIU3 BOAHOIO pacTBopa xjnopuaa Hukens (II) B anexrponusepe ¢ HHEPTHBIM aHOJOM IIPOBOIMWIH 5 4 mpu
cute Toka 20 A, BbIXOA MO TOKy cocTaBuil 95%. 3amumurte cxemy anexkrponausza. OmpenenuTe: KOIUUECTBO
n3pacxooBaHHOro aekrpudectsa (Kir); Mmaccy BemiecTsa, BbIICIUBIIETOCs HA KaTtoe (T).

3ananue 3.

Hanummre ypaBHEHUS 2JIEKTPOXUMHUYECKON KOPPO3UHM XpOMa C KHCIOPOAHOM nenonspusanueil. KakoB KOHEUHbIH MPOAYKT
oKkucneHus xpoma? Hamumure ypaBHEHHS BCeX MPOUCXOAAIINX IporeccoB. CremaiiTe BEIBOI BO3MOKHOCTH KOPPO3HOHHOTO
nporecca? OTBET 00OCHYHTE.

| 3amuTa otuera no
nabopaTopHoOU padore.

Bormpocsr:

1. Peaxmms: A(r) + 2B(r) = 2C(r) ssnserca npocroii. Kaxoii rpadux oTpaskaeT 3aBUCHMOCTD CKOPOCTH TOH PEaKIUH OT
KOHIIEHTpAaIUK BemecTBa A 1 Bemiectsa B? O0bscHUTE cBOH BBIOOp. HanumnTe KHHETHYECKOE YpaBHEHUE dTOW peaKIlny.
Uemy paBeH 00U TOPSAIOK peaKiiuu?

— N LA

C C C C
1 2) 3) 4

2. Kaxkas sHeprust Ha3pIBaeTCs dHepruei aktupanuu? Kak oHa BIHSIET HA CKOPOCTh XUMUIECKON peakiiuu? 3aBUCHUT JIU OHA
ot Temneparypbi? Kakoii BHIBOJI MOKHO CIeNIaTh O XUMUYECKON Peakiny, PACCUUTaB [UIsl Hee SHEPTUi0 aKTUBALUU?

3. Kakum o0pazom ycTpoHCTBO TepMOCTaTa, UCIIOIb3YEMOTO B JIAOOpaTOpHOil paboTe, BIMSET Ha BEJIWYHHY ITOTPEIIHOCTH B
pacueTe SHEpIUU aKTUBAIUH?

KoHTposbHBIE BONTPOCH pa3MeNIieHbl B y4eOHOM mocoouu: JIabopaTopHBIi MPakKTUKYM 10 OOIIeH 1
Heopranmueckoi xumuu: yueonoe nocooue / H. @. Crace, A. A. Ilnakunkun, E. M. Kusizea;
HanmonanwsHnerit uccnenoBarenbckuii ToMckuit monmurexaudeckuid 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 poctyma:
n3 KopriopatuBHOM ceTu TIIY .- TEeKCT: 3IEKTPOHHBIN.

| 3amumra U/13.

Bomnpocksr:

1. OObBscHUTE, MOYEeMy KOHIIEHTPAIUS pPEareHTOB M KaTalu3aTop HE BIMIIOT Ha 3HAYCHWE KOHCTAHTHI PaBHOBECHs?
PaccunTaiiTe paBHOBECHYIO KOHIIEHTpaIuio Bogopoaa B peakmuu 2HI(r) «» H2(1) + 12(1), ectm HavanpHasi KOHIIGHTPALUS
HonoBogopona cocrasisuia 0,55 Moub/i, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anmummre OCHOBHBIE CTaJUM PACTBOPEHMS TBEP/BIX BELIECTB, KAKUMH TEIUIOBBIMHU d()(EKTaMU OHH COIPOBOXKIAIOTCS.
ITpu pactBopenuu 10 r rugpokcuna Hatpus B 250 Ma Boabl Temneparypa noseicunack Ha 9,7 K. Paccuuraiite 3HTansnuio




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

pacTBOpEHUs] TUAPOKCHA HATpUsl, IPUHUMAsl YAEIbHYIO TEIUIOEMKOCTh PacTBOPA PAaBHOU YAENBbHOM TEMIOEMKOCTU BOJBI
4,18 JIx/(r-K).

3. Berauciure TemMneparypbl KpUCTLIM3aLUK U KUIIEHUS PacTBoOpa, cojepakariero 3,4 r xnopuzaa 6apus B 100 r Boxsl, ecin
KaXyllas CTeNeHb KPUCTAJUIM3ALUU COJIU B pacTBOpe cocTaBisieT 75 %.

4. Kakue 13 nepeyrciaeHHbIX XapakTepUCTUK: TEMIIepaTypa, SHTPOIUS, Macca, IIIOTHOCTh, CBOOOIHAS SHEPIUsl, BHYTPEHHSIS
SHEPrHs, TEIJIOTa SBISAIOTCA (QYHKUMSMU COCTOSHMS, a Kakue — IapaMeTpaMH COCTOSHUsI cucTeMbl. Ha pucyHke
MIPEACTABIICHBI SHEPIETHUECKIE TUarpaMMBbl IIPOIIECCOB OKUCICHUS YIIIEPOia U a30Ta:

E) B
NO C+0,
E — E4
l |
| |
AE| 90,37 kIx AE| 393,5 ki
| |
| I
YaNa+ % Oy | | CcO,
Ey — Ez _—

Xoa peakum Xop peaxuﬁ

Kakoii 13 mporeccoB sBISCTCS YK30TEPMHUUYCCKIM, a Kakoi — sHgorepmudeckum? OTBeT nosicHuTe. Paccumnraiite 00beMbl
PEareHToB U MPOAYKTOB HIOTEPMHUUECKOIO MIPOLIECCa, €CIU B PE3yNbTaTe €ro NpoTeKaHus MorIoTmiochk 125 kJ{x remna.

5. Ilpusenensl rpaduKd 3aBHCHMOCTEH KOHCTAHTHI pABHOBECHS OT TEMIEPATyphl [ DK30TEPMUUYECKHX M
SHAOTEPMHUYECKUX PEAKIIUN:

OOBSACHUTE TOJTYYCHHBIC 3aBUCMOCTH.
Koncranra paBHoBecust peakiuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBEeCHBIE KOHIIEHTPAIUA BOJIOpPOAA U
ammuaka passsl 0,2 u 0,08 Monb/11. Berarcnute HavaibHBIC KOHICHTPAIMH a30Ta M BOJOPO/IA.

COopHEK 33134 U yIIpaXHEHUH 10 o0miel xumun: yaeoHoe nocobue [Dnextponnsiii pecype] / E. b. T'omymxkosa [u ap.]. —
2-e u3m., oM. u ucnp.. — 1 xommbroTepHbit daitn (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ skpana. — Jloctym u3
xoprnopatuBHOi ceTu TITY. Cxema noctyna: https:// www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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4]

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

[Tpumep Ounera:

1. PacTBOp BeliecTBa-HEAIEKTPOINTA 3aKUIaeT Ipu Temmneparype(yoparb) Ha 15,36° Bblme, 4eM 4YHCTBIH OceH30I
(Ka(benzoma)= 2,57). Ecan 550 r BemiecTBa pacTBOPUTH B OJHOM KWiIOrpamme O€H30Ja, TO IOHWKEHHE TEeMIIEpaTyphl

o]

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

2. OcMoTHuecKOe JaBjeHUE pacTBopa, B 1 i1 kotoporo conepxutes 25 1 rimokosbl (C¢H ,06) 1pu 25 °C, paBHO kITa.
3. YcraHOBUTE COOTBETCTBUE

BemectBo CBOIICTBO B BOJIHOM pacTBOpe

A) HNO, 1) cnaOBbIif SIEKTPOHAT

b) CH;COOH 2) CHIIBHBIHN 3JIEKTPOJIUT

B) KOH 3) HEDNIEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHcTaHTa IuccOnManyy a30THCTON KUCIIOTHI IPH pa30aBIeHNH PacTBOPa
HNO,=H"+NO,

1) yBennmuuBaeTcs ~ 2) yMEHbLIAETCs  3) HE U3MEHSETCS
5. M3ortoHnyeckuii KOA(QQPUIUEHT HHUTpaTa Kalus, KaXyLascs CTEeNeHb AUCCOLMAIMHA KOTOPOro B BOJHOM pPacTBOpE
cocraBnser 50%, paBeH
6. Eciu crenens auccornuanuu 0,2 M mypassunoii kucinotsl (HCOOH) pasha 0,03, To KOHCTaHTa AUCCOLMALIMN paBHA .
7. H,SO, B3auMoIeHiCTBYEeT HEOOPATUMO C

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

paBHO MOJIb.
9. Kucyro cpery IMEIOT BOZHBIE PaCTBOPHI COJIEH

1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO4
10. Cynbdun natpus (Na,S) B BOIHOM pacTBOpe
1) Tupposu3yeTcs N0 KaTHOHY
2) TUAPONIN3YETCS IO aHUOHY
3) runponusyeTcs o KaTHOHY ¥ aHHOHY
4) He TuApONU3yeTCs
11. YcraHoBHTE OCIEA0BATEIBHOCTD MO YBEINUYEHHIO BOCCTAHOBUTEIBHONW aKTUBHOCTH METALIOB

1) Cu 2)K 3) Ni 4) Ag 5) Au
+0,34 -2,92 -0,25 +0,8 +1,5
12. BJIC MemHO-KaqMHEBOTO ranbBaHmdeckoro anementa (¢°Cd>'/Cd=-0,41 B, ¢°Cu®*’/Cu = +0,34 B) npu cTaHIapTHBIX

YCJIOBUSIX paBHA B.

13. Ha aHozxe mpy KOppO3WH OIIMHKOBAHHOTO JKeJIe3a MPOTEKAET IPOIIECC
1) Fe - 2¢ = Fe*”

2) Zn-2e=Zn>"

3)2H +2e=H,
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4) 2H,0 + 2e =H, + 20H"

14. Ecnii npoBoutsk a1nekrponn3 pactBopa CoSOy4 B Teuenune 10 4 npu cuiie Toka 20 A (n = 80%), To Macca BeniecTsa,
o0pa3syrolierocs Ha KaToie COCTaBUT T.

15. Ha kaToae mpu 3J1eKTpoin3e BOJHOIO PacTBOpa XJIOPUAA IIUHKA C IIMHKOBBIM aHOAOM MPOTEKAOT MPOLECCHI

1) Zn—2e=Zn""

2) Zn*" +2e=2Zn

3)2H,0 —4e = 0, + 4H"

4)2ClI —2e=Cl,

| Dx3ameH buer 1.
1. Bemectso, He 06pasyiomeecs U3 IPOCTHIX BEIIECTB
DAG’ (NO,) = 51,1 kllnc/mons 3))AG’ (NH3) = -16,7 klloc/monw
2)AG’ (NO,) = -82,4 xlloc/monw 4))AG’ (CH,) = -50 k/lnc/mons

2. TepMOXMHYECKOE YpaBHEHHE PEAKIINN MMEET BH

CHag) + HyO) = 3Hyq) + COy
AH/ k]oic/monw 749 2418 0 1105
[Mpu nmony4enun 224 5 Bogopoa (H.y.) HOTJIOTHTCS kJIx Ternnotsl. Omeem dams ¢ MOYHOCMbIO 00 0eCAMbIX.
3. DHranbnus 00pa3oBaHMs NEHTA(TOPHIA MBIILIBSIKA, BBIYUCICHHAS HA OCHOBAHUH YKCIIEPUMEHTAIILHBIX JITaHHBIX:
2AS(K) + 3F2(F) = 2ASF3(1-); AHol =-1842 KI[)K
AsFs(y = AsFy+ Fay; AH”, = 317 k]I
paBHa kJx. Omeem damv ¢ moyHOCMbIO 00 Yen020 HUCA.
4. KputepueM HampaBIEHHOCTH TIPOIecca B 3aKPBITON TEPMOIMHAMHYECKOW CUCTEME SIBIISIETCSI N3MEHEHHE

1) sHTANBIHS 2)sneprus [m66ca  3) sHTpOmIHUS

5. BrlpaskeHre KOHCTAHTBI PAaBHOBECHSI JIJISI 0OpaTUMOM peakIiuu
MgCO3(K) HMgO(K)“F COz(r) + S(K) HUMECT BHU

Dygo_ ! 3)  [Mgco,]

i I:Coz:l Ki[MgOg]'[Coz]

2) k=[co,] 4) ¢ - [Me0 ]-[CO, ]
[MgCO3]

6. Ecitu B o6patumoii peaxnuu A+2B«»D paBHOoBecHbIe KoHIeHTpanuu A; B u D paBHBI, COOTBETCTBeHHO, 0,6; 1,2 1
2,16 MOJB/J1, TO KOHCTaHTa PaBHOBECHUS paBHA .

7. Ckopocte mpocroi peakuun CoHyry + Hypy = CoHgr) mpu moselnenunn nasnenus B 4 pasa
YBEITUYUBACTCS B

8. Eciu TemnepaTypHbIii K0d((HIMEHT CKOPOCTH PEaKIUM paBeH 4, TO MM MOBHILEHMH TeMIlepaTypsl Ha 20 TpamzycoBs
CKOPOCTb ITOM peaKiiu YBEIHYUTCS B
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9. Ilpu temnepatype 285 K HexoTopas peaxuus 3akaHuuBaeTcs 3a 3 uaca, a mpu 305 K 3a 20 mun. TemmnepartypHslit
K03(h(PUIMEHT CKOPOCTH PeakLK paBeH
10. Ecnu xoHCTaHTa CKOPOCTH PEAKLUU MEPBOrO nopsmKa 2034y = 30y npu 0° C pasna 1,41-10° ¢!, a mpu 20° C pasna
1,27-10° ¢!, To TeMneparypHBlit KOIhGHUIHEHT CKOPOCTH PEAKIIHH PaBeH .
11. PactBop BemiecTBa-HEINIEKTPOINTA 3aKUIAeT NpH Temneparype(yopars) Ha 15,36° Bbllne, 4eM 4YHCTBIH OeH30J
(Ka(benzoma)= 2,57). Ecan 550 r BemiecTBa pacTBOPUTH B OJHOM KWiIOrpamme O€H30Ja, TO IOHWKEHHE TEeMIIEpaTyphl
Kkpuctammu3anuu pacteopa (Kk(6enszoma) = 5,70), coctaBur _ °.
12. OcmoTHYeCKOE TaBJICHHUE pacTBopa, B 1 1 koToporo coaepxutcs 25 r raoko3bl (CsHi,04) mpu 25 °C, paBHO kl1a.
13. M3oronunueckuii kodQPUIMEHT HHUTpaTa Kajwsl, KaXyHascs CTENeHb JMCCOIUAIIMM KOTOPOTO B BOIJHOM pacTBOpeE
coctasisieT 50%, paBeH
14. Eciu creniens qucconunaruu 0,2 M mypasbunoit kuciiotsl (HCOOH) paBra 0,03, To KOHCTaHTa TUCCONMAIIAN paBHA
15. Kucayto cpeny UMEIOT BOJHBIE PAaCTBOPHI COJIeH
1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO4
16. Cynbdun natpus (Na,S) B BOIHOM pacTBOpe
1) Tupposu3yeTcs N0 KaTHOHY
2) TUAPONIU3YETCS IO aHUOHY
3) runponusyeTcs o KaTHOHY ¥ aHHOHY
4) He THIPOIU3YeTCS
17. BJIC MemHO-KaqMHEBOTO ranbBaHmaeckoro anementa (¢°Cd>'/Cd=-0,41 B, ¢°Cu*’/Cu = +0,34 B) npu cTaHIapTHBIX
YCJIOBUSIX paBHA B.
18. Ha aHOzE IpH KOPPO3HMHM OLMHKOBAHHOTO XKeJie3a MPOTEKAaeT POoIiecc
1) Fe - 2¢ = Fe*"
2)Zn-2e=Z7n>"
3)2H +2e=H,
4) 2H,0 + 2e =H, + 20H"
19. Ecniit npoBoutsk anekrponn3 pactBopa CoSOy4 B Teuenune 10 1 npu cuiie Toka 20 A (n = 80%), To Macca BemiecTsa,
00pazyromerocst Ha KaToze COCTaBUT T.
20. Ha kaToae mpu 3J1eKTpoIn3€e BOJHOIO PACcTBOPa XJIOPUAA [IUHKA C IMHKOBBIM aHOAOM MPOTEKAOT MPOLECCHI
1) Zn - 2e = Zn*"
2) Zn** +2e=7Zn
3)2H,0 —4e = 0, + 4H"
4 2ClI —2e=Cl,

S. Mertoauyeckue YKa3aHHs 10 Npoueaype OeHUBaHUA
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1.

IIncemenHas npoBepodHast
paboTa Ha MPaAKTUYECKOM

[TpakTHyeckoe 3aHATHE 3aKaHYMBACTCS MMCbMEHHOMN MPOBEPOYHOI pabOTOM, KOTOpasi BKIIIOYAET B ceOs 5
3aJIaHM, COCTABJIEHHBIX MPEMOIaBaTeNIeM 10 TeME ITpaKThueckoro 3ausaTus. Ha padoty otBogutcs 30
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3aHATHHU

MHHYT, 3aT€M CTYJCHTHI CIAIOT cBoU paboThl. Kaxknoe 3amanne onennBaercs B 1,2 6amuia, Takum 00pazom,
3a JAaHHOE OLICHOYHOE MEPONPHUATHE CTYACHT MOXKET NOJIYYHUTh A0 6 6ayuioB. /i HOATOTOBKH K
MPaKTHYECKOMY 3aHITHIO CTYJCHTY HEOOXOANMO MpopaboTaTh JEKIMOHHBII MaTepHa, MaTepra
Y4eOHHMKOB W/WIIN y4EOHBIX TTOCOOHIA.

Kpurtepun oueHnBaHus 0JHOTO 3aJaHUS:
¢ 3a/1aHKE BBHIMOJIHEHO MOJHOCTHIO BepHO — 1,2 Gana.
¢ 3amanue BuinoaHeHo yactnaao 0 — 1,0 6amna.

3ammra NJ13

N3 cryaenta cogepxut 20 3anay u ynpaxxknenuid u3 J10I14, nepeueHb KOTOPHIX HAXOAUTCS B BAPUAHTE
N3 xaxnaoro cryneHTa. TeMbl 0XBaTbIBalOT BCE Pa3zeiibl IPOrPaMMBbl IUCLUIIIINHBIL.

[IpenomaBaTenp oOecrieurBaeT CBOEBPEMEHHOE TIOJTyUYeHHE CTyAeHTaMu BapuanToB UJ13, a Takke
MPEIOCTABIISACT AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIIPAKHCHHIA.

W/13 BBIMOTHSIOTCS B OTCABHOM TETPaId, TpH 0(hOPMIICHHH KaXI0T0 3aJaHusI 00s3aTEIHHO YKa3hIBACTCS
€ro HoMcCp, NPUBOJAUTCA MOJIHOCTBIO TCKCT YCJIOBUSA KAXKA0I'0 3aJIaHU . Pemenue KaXXa0ro 3aganuss JOJIKHO
OBITh IOJAPOOHBIM, C BKIIOYEHHEM ITPOMEKYTOUHBIX PAacu€TOB, PAaCCYXACHUM, MOSICHEHUH, C YKa3aHHEM
MCTIOJIb30BAHHBIX 3aKOHOB, TPABUI U (YOPMYIT; Y MOTYYaEMbIX B K&KIOM JIEHCTBUH YHCICHHBIX BEJIMYUH
YKa3bIBaeTCs eAMHUIIA U3MepeHus (pasMepHocTh). /I3 mpoBepser npenoaaBaTenb, BEAYITUH
nabopaTopHbIe 3aHATUSA. B TeueHue Helenu CTyIEHT JODKEH PelIUTh He MeHee 2-X 3a/1au.

CymmMmapmsrii perituar 3a /13 cocraBnser 10 6amios.

KpuTtepuu ouieHKH 0JHOTO 32 IaHUSL:

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

Ecmm 3aaHUEC BBIMTIOJHCHO C 3aMCYaHUAMU, TO CTYACHT UCIIPABIIACT OIIMOKHU U CIacT 3aJaHHUC BHOBB.
bamnel 3a HCITPABJICHUA HC CHUKAIOTCA.

3amura oT4YeTa 10
naboparopHoit pabote

B nauane maGoparopHoit pabOTHI CTYICHT MOTYYaeT JOMYCK K paboTe, /IS 9ero OH MPEA0CTaBIIsCT
MPEIo1aBaTeNi0 KOHCIIEKT JIAOOPaTOPHON pabOThI, B KOTOPOM KPAaTKO U3JI0KEHBI TEOPETUYECKHE OCHOBHI,
copMyarpoBaHa €7k pabOThI, MPUCYTCTBYET SKCIIEPUMEHTAIbHAS YacTh, PUCYHKU M TaOJIHIIBI
HKCHEPUMEHTAIBHBIX JaHHBIX (IIpU HeoOxoxumocTH). [1o okoHuanuu nabopaTopHOit pabOTHI CTYIEHT
CIIaeT OTYET, B KOTOPOM IPHUBEICHBI YPAaBHEHUsI PEaKIMii, OTMCAHBl HAOJIOACHNS, IPUBEICHBI PacUeTHl,
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CIIeTIaH MPOMEKYTOUYHBIH BBIBOJ MO Ka)KIOMY OIIBITY, CIIeJIaH OOLIHMI BBIBOJ 110 JTa0OpaTOpHOii padore.
CyMmMapHBIil peHTHHT 3a 1abopaTopHyI0 paboTy cocTaBisieT 3 Oaa.

Kpurtepun onieHKN KOHCIIEKTA-0TYeTa K J1a0opaTopHoii padore:

e [loaroroBka k labopatopHoit padote — 1 Oa.
e Oruer no naboparopHoii padbore — 1 6am.
e 3amuTa Ja00paTopHON paboThl — 1 Gat.

TectupoBaHue — HE3aBUCUMBII
koHTpois [TOKO

Py6exxnoe tectupoBanme (PT) mpoBomutcs B KOMIBIOTEpHOW ¢opMe B on-line pexxume BO Bpems
KOH(EpeHII-HEAETH B CePEMHE U KOHIIE TEKYIIEro CEMECTpa COrJIaCHO PaCIUCAHUIO.

[TponomkurenbHOCTh TecTupoBaHus — 90 muHyT 0€3 mepepbiBa. OTCYET BpeMEHN HAYMHACTCS 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 3HAHMHA, YMEHUH M BIIAJCHUNA, MOIYYEHHBIX
CTYJEHTaMH 3a OIPEEICHHbII MPOMEKYTOK 00YUEeHHUS.

Kaxnplif BapuaHT OuiieTa MOAEIHPYETCS KOMIBIOTEPOM IO 3a/laHHBIM pa3zieiiaM XUMUHU U CONEpXKHUT 15
3anaHuil. CTyIeHThI BHOCAT OTBETHI B KOMIIbIOTEP, HO BCE PEUICHUs U MOACHEHUs MPOoBOAAT Ha Oymare. 1o
OKOHYAHUM TECTUPOBAHUS IPENOAABATENIO BBIIAETCS MAaTpUIa OTBETOB U CyMMAapHBIH PEWTHHI 3a TECT.
O6cyxJieHue pe3yabTaToB TECTUPOBAHUS IIPOBOAUTCS HA KOHCYJIbTALIUU.

KpuTtepun ouieHKH 0JHOTO 32 IaHUS:

® 32 KaXJI0€ MPaBUJIHHO BHIMOJHECHHOE 3aJJaHHE BBHICTABISICTCS | TeCTOBBIN OalLT;
® 33 HEMPaBUJILHO BBHIMOJHEHHOE WJIM HEBBITTOJTHEHHOE 3a/1aHKe BhICTaBIIseTCs () OaioB;
® I 33JlaHW C BBIOOPOM HECKOJBKHX MPAaBUIBHBIX OTBETOB, 3aJlaHU HAa COOTBETCTBHE U
YCTaHOBJICHUE MTOCIEA0BATEIbHOCTH MPEAYCMOTPEHO YACTUYHOE OIICHUBAHUE.
MaxkcumanbHbIH cyMMapHBIN TecToBbIH Oan 3a kaxaoe PT cocrasnser 15 Ganios.
3a 2 menenu 1o PT cTyneHTHl MOTYT 03HAaKOMHTCS ¢ JEMOHCTPAIIMOHHBIM BapUaHTOM OWIIeTa, KOTOPBIHA
pacmonaraercs Ha caiite http://exam.tpu.ru B pa3zaene «MeponpusTUs», U MOKET ObITh BHITIOJTHEH KaXIbIM
CTYICHTOM HEOTPAHUYEHHOE YUCIIO pa3.
s cmyoenmos, ne npowedwux PT 6 nepuoo npogedenus mecmuposanusi no y8axdcumeabHOU npuiuHe,
npeoyCMOMpPeHa B03MONCHOCIb MECMUPOBAHUSL 8 Pe3ePBHbILL OeHb, KOMOPbI HA3HAYAEMC S CPpA3y Nocie
KOHpepeHy-Hedeu.
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Ilpu pesynomame pybesicnoco mecmuposanusi 6 641108 u menee, 06y4aAOWUMC NPeOOCMABTIAENCs 8
nepuoo mexyujeti npoMedCYmouHol ammecmayuy 803mModcHocms nosmopro npoumu PT 6 pesepsuuiii
Oenb, coenacosannwlii ¢ bropo pacnucanuu TINY.

DK3aMeH

Ox3ameH npoBoauT [IOKO B kommbloTepHOH (hOpME BO BpeMsI CECCHH COTJIACHO PaCIUCaHUIO.

Ilepen TecTupoBaHuE CTYJEHT IPOXOAUT MHCTPYKTax. IIponosmkurenbHOCTh TecTupoBaHus — 180 MuHYT
6e3 mepepbiBa. OTCU€T BpeMEHM HadyMHAeTCd ¢ MOMEHTa Bxoja cryaeHTa B «Tect». CTyneHT MOXKeT
3aKOHYUTH BBIIIOJITHECHUE TECTAa 1O UCTCUCHU A OTBG,Z[éHHOI‘O BPCMCHHU.

DK3aMeH B TECTOBOM (opMe HampaBlieH Ha HE3aBUCUMYIO OOBEKTHBHYIO OIIEHKY 3HAHUN, YMEHUU H
BJIaJICHUH, IOJYYEHHBIX CTYJICHTAMH 32 OIPEICIICHHBIN MPOMEXYTOK 00yUeHusl.

Kaxxnprii BapuaHT Omiiera MOAEIUPYETCs] KOMITBIOTEPOM IO 3aJaHHBIM pa3fenaM XUMUU U coiepkut 20
BaHaHHﬁ. CTy,Z[GHTBI BHOCAT OTBCTHI B KOMIIBIOTCP, HO BCC PCUICHUA U IMMOSACHCHHUA 3alIMChIBAIOT HA 6yMare.
[To okOHYaHMM TECTUPOBAHUS MPEMOJABATEINIO BBIJAETCS MAaTPUIIA OTBETOB M CyMMApHBINA PEHUTHHT 3a TECT.
bamnel 3a axzamen 6yoym 3acuumarnsl no pe3yiabTaTaMm YCTHOTO coOeceloBaHHUs. Y CTHOE coOeceloBaHue
BKJIIOYAET TEOPETUYECKHE BOMPOCH, MOSCHEHHS K pEUICHHBIM 3ajJayaM, 3allMCaHHBIM BO BpeMs
TCCTUPOBAHUA (Ha J'II/ICTaX) 110 TECTY. CTy,Z[GHT FOTOBUTCA B TCUCHUHU HCCKOJIbKUX MUHYT U JAJICC OTBCUACT
Ha BOMPOCHI, COMPOBOXK/1asi CBOM OTBET MosicHeHUsIMU. Bpemst otBeta 10 MUHYT.

Kpurtepuu ouieHKH 0JHOTO 32 IaHUSL:

® 334 KaXJ0C IMMPABUJIbHO BBIMTOJIHCHHOC 3a1aHUC BBICTABJISICTCSA 1 TecToBLIM 621.]1.]1,
¢ 34 HCHIPABUJIBHO BBIITOJHCHHOC UJIKM HECBBIIIOJIHCHHOC 3aIdHUC BBICTABJISICTCA 0 6aJ'IJ'IOB;
® I 3a,[[aHHﬁ C BBIGOpOM HCCKOJIbKHUX MpPaBUJIbHBIX OTBCTOB, 3a,[[aHHﬁ Ha COOTBETCTBUE U
YCTAHOBJICHHUC MMOCJICAOBATCIBHOCTHU MMPEAYCMOTPCHO YaCTUIHOC OLICHUBAHUC.
MakcumanbHBIM CyMMapHBIi 0aJl1 3a dk3amMeH coctapisieT 20 6amioB.
3a 2 HCACIIN OO 3K3aMCHA CTYACHTHI MOT'YT O3HAKOMUTLCA C NJCMOHCTPALIMOHHBIM BapHAHTOM 6I/IJIeTa,
KOTOPBIN pacrionaraercs Ha caiite http://exam.tpu.ru B paznene «MeponpHusiTUs», 1 MOXKET ObITh BBIMTOJTHEH
KaXXIbIM CTYACHTOM HCOTPAHUYCHHOC YUCIIO pa3.




