MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.01 TensiodHepreTuka u TeMI0TeXHHKA

HaumeHnoBanue o0pa3oBaTe/ibHOI MporpaMMsbl: JHeproodecneyeHue U HHKeHEPHbIE CHCTeMbI 31aHUH U
COOpYKeHUI

YpoBeHns 00pa3oBaHus: BeicIiee 00pa3oBaHue - 0aKaJaBpHaT

®opma o0yuenusi: Ounasi

OHCHO‘IHLIC MaTepuajabl
o ITMCIOMIIJIMHE
OcHOBBI BOJAOPOIHBIX TEXHOJIOT Ui

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoAnu1caHo 3NeKTPOHHOM!

nognuceto ®re0Y BO «HUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney Kynewos H.B.
Pa3zpaboTunk Waermvdnarop___|Re9cA2de9-KuleshovNV-bc390ed4 H.B. Kynemnios
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w Ceenennn o enagensue L3N M3K M'C.
(6] paSOBaTeJILHOI/I Bragenel, NypavH M.C.
HpOFpaMMBI VaeHTuduraTop R73e8cc57-PurdinMS-97ce3ae5 HypﬂHH
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w f S Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . o -_' H Bnageney, rapsaes A.b.
BBINyCKAIOIeH Kaheapoun * Maul [T — R75984319-GarlayevAB-ab831ea) A.b. I'apsieB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuyacTBOBaTh B MPOSKTUPOBAHUU U IKCILTyaTaIllMd OOBEKTOB TEINIOOHEPTETUKH
Y TEIUIOTEXHUKU
WJ1-5 BeInonHseT SKCIepUMEHTHI U pacueThl 10 (PU3NKO-XUMHYECKUM MapaMeTpam,
XapaKTEPUCTUKAM M YCIOBUSM IKCILTyaTaIllii 00OBbEKTOB TEIUIOIHEPTETHKHU M TeIIIOTEXHUKHU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. UccnenoBanne BOJHBIX paCTBOPOB CHIIBHBIX AJIEKTPOIUTOB KOHAYKTOMETPHUYECKIM
metoaoM (KonTponbHas pabora)
2. [lonyuenue BoiopoAa B 3JEKTPOXUMHUECKUX cucTeMax ([loMarHee 3a1aHue)
3. TorumBHBIE 2eMeHTH (KoHTpONIBHAS paboTa)
4. DreKkTposn3 BOAHOTO pacTBopa cynbdara Hatpus (KoHTposnbHas padoTa)

BPC nucuunjinHbl

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO

AUCHUILINHE:

KM-1 HccnenoBaHue BOAHBIX paCTBOPOB CHIIBHBIX JIEKTPOIUTOB KOHIYKTOMETPHUECKUM METOIOM
(KonTponbHas padota)

KM-2 DrexTtponu3 BOJHOTO pacTBopa cyibdaTa Harpus (KoHTpoasHas paboTa)

KM-3 Ilonmy4yeHue BoJopoJa B 3IEKTPOXMMHUYECKUX crcTeMax (/loMarinee 3a1aHue)

KM-4 Tomnnusnbie anemenTtsl (KonTponsHas pabora)

Bujx npome:xyTouHOI aTTecTanuu — 3a4eT ¢ OLIEHKOM.

Beca KOHTpOIBHBIX MeponpusITHii, %o
Nunexkc KM-1 KM-2 KM-3 KM-4
Paznen nucrunanHb

KM:

Cpox KM: 4 8 10 14
BBenenue B BOIOPOIHYIO SHEPTETHKY
BBenenue B BOIOPOIHYIO SHEPTETHKY +
IIpon3BoaCcTBO BOOPOIA




DJIEKTPOJIN3 BOJIbI +

[Tpon3BOACTBO BOOPO/Ia U3 OPTAHUYECKOTO CHIPhS +

XpaHeHHe U TPaAaHCIIOPTUPOBKA BOJOPO/IA.

XpaHeHue U TPaHCIIOPTUPOBKA BOJOPO/IA. +

Hcrnonp3oBaHue BOOpOa ISl TPOU3BOACTBA DHEPTUU

Hcrnonp3oBaHue BOOpoa ISl TPOU3BOACTBA DHEPTUU +
Bec KM: 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

[K-1 N J1-5mk-1 Brinonnsier | 3HaTh: KM-1 UccnenoBanue BOAHBIX PACTBOPOB CHIIBHBIX AJIEKTPOIUTOB
SKCHEPUMEHTBl U PACUeThl | OCHOBHBIE HICTOYHUKH KoHIyKTOMeTpuueckuM MetoaoM (KonTtponbhas padoTa)
1o (U3UKO-XMMHYECKIM | HAyYHO-TEXHHUYECKOM KM-2 DnexTponu3 BogHOTO pacTBopa cyiabdara HaTpus (KonTponsHas
napameTpam, rH(pOpMAIIUU 110 OCHOBHBIM | paboTa)
XapaKTepUCTUKaM BOJOPOAHOU DHEPIETHKH, KM-3 Ilony4yenue Bogopo/ia B 3JIEKTPOXUMUYECKUX cucTemax (Jlomaiinee
YCIOBHUSIM  DKCIUTyaTalluy | TEIJIO3HEPIeTUKU U 3a/laHue)

00BEKTOB TEIJIOIHEPTreTUKU
Y TEIUIOTEXHUKH

TEIJIOTEXHUKH,
TEePMHHOJIOTHIO TIPEAMETa
JUISl YMEHUS JIOTHYESCKU
BEPHO U ICHO CTPOUTH
apryMEHTAIUIO JIJIs
JIEeMOHCTpaIHu 0a30BBIX
3HaHUA B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JMCIUILIAH |
npodeccnoHanbHOM
NESITEIbHOCTH )
(byH1aMeHTaIbHBIE
MPEJICTABICHHS O
ANEKTPOXUMHYECKUX
mporieccax, UCTOIb30BaTh
JaHHBIC 3HAHUS B
TEPMOAMHAMHYECCKUX
pacderax, HalpaBJICHHBIX Ha
BBIOOP ONTUMAJIBHBIX

KM-4 Tormablie 35emenTs! (KoHTpOMbHAS paboTa)




XapaKTePUCTHUK
SHEPreTHYECKUX CUCTEM U
YCTaHOBOK

YMers:

WCTOJIb30BATH MPOTPAMMBI
00paboTku
IKCIIEPUMEHTAITLHBIX
JAHHBIX MMOJTYYEHHBIX Ha
COBPEMEHHOM
J1a00paTOPHOM
000pyI0BaHUU TSI OLIEHKH,
MIPOTHO3UPOBAHUS U
ontuMHu3aus HU3NKo-
XUMHUYECKHX TPOIECCOB
BOJIOPOJIHBIX TEXHOJIOTHUI
MIPOBOAUTH TaOOpaTOPHEIE
WCCIICIOBAaHMS U Ha X
OCHOBE BBITIOJHSITH PaCUEThI
WCIIOJIH30BAThH CIIPABOYHYIO
TUTEPaTypy ISl MPOBEACHUS
IKCIIEPUMEHTAITLHBIX
UCClIeIOBaHMi B 00J1aCTH
BOJOPOAHOU H
NIEKTPOXUMUYECKOIN
SHEPreTUKH, Y3JI0B U
arperaron
TETUTOIHEPTETHYECKUX U
TETIOTEXHUYECKUX CHCTEM
BBITIOJTHSATH
TEPMOXHUMHUYECKHUE PACUETHI
AIEKTPOXUMUIECKHX
IIPOLIECCOB
TETUIOOHEPTETUKH U




TCIVIIOTCXHUKHU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. HccnenoBanue BOAHBIX PacTBOpPOB CHWIBbHBLIX 3JICKTPOJIUTOB
KOHAYKTOMETPUIECCKUM METOA0M

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 25

IIpoueaypa mpoBejeHusi KOHTPOJbLHOro Meponpusitusi: IlucbmenHas pabora ¥ ompoc 1o
pe3ynabTaTam paboThI.

Kparkoe conep:kanue 3aiaHus:
Pabora opueHTHpOBaHA Ha MPOBEPKY 3HAHUI B 00JIACTH BOJOPOIHON SHEPTCTHKHU

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3amiaHMpoBaHHBIE  pe3ynbTaThl  OOydeHHs 1o | Bompocel/3amanust s mpoOBEpKH
JMCIUIIITMHE

YMeTb: HCIONB30BaTh CIPABOYHYIO JIMTEPATypy s 1.Kak MOHO 3KCIIEpUMEHTAILHO
IIPOBEJCHUS OKCIIEPUMEHTAJIbHBIX HCCIIEJOBaHUM B OINPEAEIIUTD IPEIECIBHYIO
o0nacTd  BOJOPOJHOM M DIIEKTPOXUMHUYECKOU SKBUBAJICHTHYIO

JHEPreTHKH, Y3JI0B U arperaroB TEILUIO3HEPIeTUYECKUX ANIEKTPONPOBOJIHOCTb CUIIBHOTO
Y TEIVIOTEXHUYECKUX CUCTEM IIEKTPOIUTA?

2.B yeMm oTiinuue xoma
3aBUCUMOCTEN DKBUBAJIEHTHON U
YAEJIbHON 3JEKTPOIPOBOAHOCTU OT

KOHIICHTpanuu?
YMeTh: mpoBOJIUTH JIaOOpaTOpHBIE HCCIEAOBAaHUS U Ha 1.3a cuer yero 3nMeKTPOIUTHI
WX OCHOBE BBITIOJIHITH PACUETHI MIPOBOJIAT DJECKTPUICCKUN TOK?

2.YT0 Ha3bIBAIOT CTENEHBIO
Juccouuanuy snekrponauta? B uem
pa3inure CHIIbHBIX U CIIa0bIX
AJIIEKTPOIUTOB?

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonenus 3uanus: OIeHKa "yI0BICTBOPUTEIHLHO" BRICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-2. J1eKTpoJi13 BOAHOT0 pacTBopa cyjbdara HaTpust

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa mnpoBejeHusi KOHTPOJbLHOro Meponpusitusi: IlucbmenHas pabora ¥ ompoc 1o
pe3ynabTaTam paboThI.

Kpatkoe cogepixanue 3ajaHusi:
Pabora opueHTHpOBaHAa Ha MPOBEPKY 3HAHUI B 00JIACTH BOJOPOIHON SHEPTETHKU

KoHTposbHbIe BONPOCHI/3a1aHUA:

3ariaHuPOBaHHBIC PE3yAbTAaThl 00YUCHUS IO TUCIUIUIMHE | Bormpockl/3ananus sl IpOBEPKHU

VYMeTh:  BBINOJNHATH  TEPMOXUMHYECKHE  PACUETHI 1.YTo Takoe mocTosHHAS
AIIEKTPOXUMHUYECKUX IPOLECCOB  TEIUIODHEPIeTUKH U ®apanes? Chopmynupyiite
TETIOTEXHUKH o0beHeHHbIH 3akoH Dapazes.

2.KakoBa nociegoBaTeIbHOCTh
AJICKTPOJIHBIX MPOIIECCOB Ha
aHOJIE W KaToJIe MPU
AIEKTPOIU3E?

3.Yr1o0 Takoe BEIXOJ BEIIECTBA 110
TOKY U OT KakuX (pakTopoB OoH

3aBUCHUT?
YMeTh: HCIOJIb30BATh MPOTrpaMMBbI 00paboTKu 1.YT0 Ha3BIBAIOT AIEKTPOIU3OM?
E)KCHepI/IMeHTaJH)HI)IX JTAaHHBIX HOJIYLIGHHI)IX Ha KaKI/Ie q)aKTOpI)I BJIMAKOT HaA
COBPEMEHHOM JIabopaTOPHOM OOOPYIOBAHHUH IIJISl OLICHKH, HaIpsKEHUE AIIEKTpoau3epa’?
MIPOTHO3UPOBAHUSA M ONTUMH3ANUA (PUZUKO-XUMHUUECKHX 2.YTo Takoe BOJIOPOIHBII
MIPOLIECCOB BOJOPOIHBIX TEXHOJIOTUM IoKa3areib?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHUE JIJIsl pELIeHUs 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus suanus: OLeHKa "y10BIETBOPUTENIBHO" BBICTABIAETCS
€CIIU 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBHIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO




KM-3. ITosryyeHue BOAOPOAA B FJIEKTPOXUMHYECKUX CUCTEMAX

®opmbl peaiauzanuu: [luceMennas padora
Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue
Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJIbHOI0 MepPONPHUATHS:

JOMaIIHECTO 3adaHusl.

KpaTkoe conep:kanue 3a1aHusi:

Pabota opueHTHpOBaHAa Ha MPOBEPKY 3HAHUN B 00J1ACTH MOJIYYEHHUS BOJOPOIA B

OJICKTPOXUMHUYCCKUX CUCTEMAX

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

PabGora BeImonHSETCS B (opme

3annaHupOBaHHBIE PE3YJIbTAThI
00y4eHUs IO TUCHUILINHE

Bompocsi/3aganust 1151 IpoBepKH

3HaTh: ¢byHIaMeHTaIbHbBIE
MIPEICTABICHUS o
3JIEKTPOXUMHYECKHUX

npoiieccax, HCII0/Ib30BaTh
JlaHHBIE 3HAHHUA B
TEPMOJIMHAMHYECKUX pacuerax,
HaIpaBJICHHBIX Ha BBIOOD
ONTUMAIBHBIX  XapPaKTEPUCTUK
SHEPreTHYECKUX  CHUCTEM |
YCTaHOBOK

1.PacueTHOe 3a7aHKE BBITIONHACTCS B (hOpME JOMAIITHETO
3aJaHMUS.

PaccmoTpuTe 11e109HOM 3JIEKTPOIIN3 BOJBI B PACTBOPE
KOH nns ycnoswmii cBoero Bapuanta (cronbern 1) mpu
3aganHoM pH (cron6en2) u 3a1aHHON TeMIiepaType
(crosber 3).

1. Hanumute ypaBHEHUS peaklHii Ha aHOJE U KaTofe U
CYMMAapHYIO PEaKIIHIO SJIEKTPOIIH3a.

2. PaccuuraiiTe paBHOBECHBIE TOTSHIIMAIBI KATOAA U aHOJA
JUTSI 32/TAaHHOM Cpeibl ¥ 3a/IaHHBIX OJIMHAKOBBIX
naplUUaIbHBIX 1aBIEHUI BOJOPO/Ia U KUCIOpoa (CTonoerl
4).

3. Paccuuraiite npotuBo-2/1C nnsa 298 K u 3aganHoi
temneparype. Cienaite BBIBOI.

4. PaccumTaiite sHEpro3aTpaThl Ui MOJIYYECHHUS 33 JaHHOTO
o0bema Bosiopoa (cToiberr 5), mMpuBEICHHOTO K
HOPMAaJIbHBIM YCIIOBHSIM, €CJIM CpEIHEE HANPsDKEHHE Ha
AIIEKTPOJIM3HON siueiKe paBHO...(cTonbel 6) mpu 3aJaHHOM
dapaneeBckom KIIJI (ctonber 7).

Nesap pH T.K Puex, K[l V, M UB KIJI ng
pacTBopa

3 4 5 6 7
13 295 710 5 1,85 0,95
13,5 300 120 10 1,9 0,93
4 305 140 15 1,95 0.9
138 310 150 20 2,03 0,88
13,6 315 180 25 2,05 0,86
13,9 320 200 30 2,1 0,85
13,7 325 240 35 2,15 0,82
13,2 330 280 40 2,25 0.8
13,1 335 300 45 235 0,78
13,3 340 350 50 22 0,75
13 345 400 5 1,85 0,95
13,5 350 450 10 1,9 0,93
14 355 500 15 1,95 0,0
138 360 520 20 2,03 0,88
13,6 365 550 25 2,05 0,86
13,9 370 580 30 2,1 0,85
13,7 360 600 35 2,15 0,82
13,2 350 650 40 225 0,8
13,1 355 700 45 2,35 0,78
13,3 365 750 50 22 075

oo|~a|an|wn| B fwsf b | ] —

L]

=)

5]

|

I

w

=Y

]

e

o

=]
=

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. TonsiuBHBIE YJIEMEHThI

®opmbl peaauzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusaTus: KourponpHas pabota

Bec kouTposabHoro meponpusitusi B BPC: 25

Hpouenypa NMPOBCACHUA KOHTPOJBHOIO MEPONPUATHS: IIucemennas pa60Ta H OIpocC 1o

pe3ynbTaTam paboThI.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

Pa6oTta OpPUCHTHPOBAHA HA ITPOBEPKY 3HAHUK B 00JIACTH TOIUIMBHBIX DJIEMEHTOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJIaHI/IpOBaHHBIe PE3YyJIbTAThI 06y‘IeHI/I$I Io
JUCIHHMITIIMHE

Bomnpocsl/3aganus i1 IpoBepKU

3HaTh: OCHOBHBIE HMCTOYHUKHU Hay4HO-
TEXHUYECKOM WH(OOpPMAIUM TIO  OCHOBHBIM
BOJOPOJAHONW HHEPreTUKH, TEIJIOIHEPIeTUKU U
TEIJIOTEXHUKH, TEPMHUHOJIOTHIO TpeaMera s
YMEHHUSl JIOTUYECKH BEPHO U SICHO CTPOUTH
apryMEHTallui0 JJIs  JEMOHCTpaluu  0a30BBIX
3HaHMST B O0JAacTH  €CTeCTBEHHOHAYYHBIX
JTUCIUTIINH U IPO(EeCCUOHATBEHOM JIESITEIIBHOCTH)

1.B Bogopoxnom TO nportekaer
TOKOOOpa3yroIas peakifus

H2 + 1/202 = H20(K). Paccuuraiite
crangaptayto DJIC satoro TO mpu
temneparypax 298 u 353 K, B
npUOIMKEHNHU = const.

2.Ilotepu Ha MOJAPU3AIIIO U CITOCOOBI UX
yMeHblleHuss. OMUYecKue OTeEpU U
CHOCOOBI UX YMEHBIIIECHUS.

3.Paccunraiite TEOpETHUECKOE 3HAUECHHE
KII TO, B KOTOpOM IpH TEMIIEpaType
298 K 1 craHapTHBIX YCIOBHSX
MPOTEKaeT TOKOOOpa3yroIiasi peakuus
H2(I') + 1/202(I") = H20(XK).
3aBUCHUMOCTBIO SHTAJIBIIUN PEArUPYIOIINX
BEIIIECTB OT TEMIIEPaTyphl IpeHeOpeyb.
4.0npeneneHre dIEeKTPOXUMHUYECKHUX
npoueccoB. OCHOBHBIE KOMITIOHEHTHI
AIEKTPOXUMHYECKON CUCTEMBI:
AIIEKTPOJIbI, SJIEKTPOJIHT.

Onucanue MKaJbl OLICHUBAHUA:
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Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE TPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Onpenenenuie MEKTPOXUMUYECKUX MPo1eccoB. OTIMUKE 3MEKTPOXUMUUYECKHUX MTPOLIECCOB
oT xummuueckux. OnpezeneHue 3eKTPOXUMUIECKON cucTeMbl. OCHOBHBIE KOMITOHEHTHI
IIEKTPOXUMUYECKON CUCTEMBI: AJIEKTPO/IbI, SIEKTPOJIUT.

2. Xapaktepuctuku JIBC npu paboTe Ha TpaAUIIMOHHBIX BUAAX TOIUIMBA U HA BOJIOPO/IE.
Crioco6s1 yBennueHus 3QpPeKTUBHOCTH MPOIECCOB CxxUranust Bogopoaa B JIBC.

3. PaccuuTaiite yaenabHbI pacxo 3JIEKTPOIHEPTUH Ha TToJTydyeHrue 1 M3 BOJI0po/ia B IIEJI0YHOM
AJIEKTPOJIN3EpE NPU CTAaHIAPTHBIX COCTOSHUAX BEIIECTB, TemnepaTtype 343 K u cymmapHoit
MOJIIPU3AIUU SJIEKTPOIOB U OMHUYECKHX MOTeph HampsbkeHus, paBHbix 300 MB

IIpoueaypa nposenenus
[TpoBoauTCs B ycTHOMU (hopMme 10 OmiieTaMm B BUE MOJTOTOBKH U U3JI0KEHUS pa3BEPHYTOTO OTBETA.

L Ilepeuens Komnemenyuil/uHOUKAMOpPoO8 u KOHMPOIAbHBIX 60RPOCOE NPOBEPKU PE3YTbIAM 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: NJ{-5Snk-1 BeImoaHsIeT SKCIEpUMEHTHI ¥ pacdeThl 10 (PU3UKO-
XUMHUYECKHM IapaMeTpaM, XapaKTePUCTUKAM U YCIIOBHSIM SKCILTyaTallid 00BEKTOB
TEIJIO3HEPTreTUKU U TEIJIOTEXHUKHU

Bomnpocel, 3axanus
1.

1. Mpouecchl, Nponcxogaiime Ha rpaHuue pasaena ¢as. NoHATME [BONHOIO 3/1EKTPUYECKOrO C/10A.
MNMoHATMe noTeHuMana anekTpoaa. MapameTpsbl, BAnAOLWME Ha noTeHuman. CTaHAapTHbIN BOAOPOAHbIN
9/1IeKTpOA, BOAOPOAHAA LWKANA NOTEHLMANOB.

2. CBA3aHHOE XpaHeHWe BOAOPOAA (XKuaKMe rnapuapl, yraepogHole HaHoMaTepwmansl). NpenmyluecTsa
M HeoCTaTKK. CNocobbl yayylleHUs nokasaTtenem.

3. Onpegenute ctaHgapTHYO NpoTneo-3/1C WenoyYHOoro aNeKTpoan3a Boabl

H20(*) = H2() + 1/202(T) npu T = 298K asymsa cnocobamu.

2.1. DHepreTHUecKre XapaKTePUCTUKH dIEKTPOIu3epoB. OCOOEHHOCTH aHOTHOTO U KATOAHOTO
IIPOLIECCOB IIPH AJIEKTPOIIU3E.

2. [IpenmytiecTBO BOAOPOA KaK MEPCIIEKTUBHOTO TOTLTUBA OYAYIIETO.

3 PaccuuTaiiTe TEOpETUUYECKHE MUHUMAJIbHBIE YIEIbHBIE SJHEPro3aTpaThl Ha MoaydeHue 1 M3
(H.y.) BOIOpO/a U yAETbHBIC 3aTpaThl IPHU CPEIHEM HATIPSDKEHUU Ha OJHON DIIEKTPOIU3HON
staeiike 2,0 B.

3.1. Tunsl 31€KTPOIUTOB, OCHOBHBIE TPEOOBAHUS, IPEIBABISAEMBI K FIEKTPOIUTAM.
Cenapatopsl, OKMCIUTENN U BOCCTAHOBUTEININ MIEKTPOXUMUYECKUX CUCTEM.

2. CBsi3aHHOE XpaHEHUE BoopoAa (THIPUAbI METAJUIOB, HHTepMeTaIIaAoB). [Ipenmyiectsa u
HenocTaTku. CrocoOb! yy4IlIeHus oKaszaTeliel.

3 Paccuuraiite ocHoBHBIE TepMmoanHamuueckue GpyHkuuu ArHOT, ArSOT, ArGOT u E0D—
IpolLecca MEN0YHOI0 AIEKTPOJIN3a BObI
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H20(K) =H2(I') + 1/202(I") mpu cTaHIapTHBIX COCTOSHUSAX U TEMIIEPAType
90[1C B mpubmmxeHuun = const.

4.1. ®axropsl, Biustoniye Ha DJ[C. Tepmogunamudeckuit KITJL anekTpoxumudeckoi
CHUCTEMBI, PUHIIMIIBI €r0 pacyera.

2. XpaneHnue BogopoJa B xuakom Buze. [Ipenmyiectsa u Hegoctatku. CrocoObl yaydIIeHHs
[IOKa3aTeIJICH.

3 Peakuust B3auMOIeHCTBUS TIOPOIIKA ATFOMUHUS C BOJSHBIM MTapOM MO3BOJISET MOTYyYUTh
BOJIOPO/I 110 PEAKIINU:

Al+3H20 = AI(OH)3 + 1,5H2

Ckomnbko moneit Al u H20 tpebyercst Ha mpousBoacTBO 1 M3 BogOpOa, €CIu alfOMUHUN
npopearupyet Ha 30 macc.%.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Paccuuraiite TeOpeTHUECKOE 3HAYCHUE KOJIMYECTBA TeIUIOTHI Q, BBIACISIEMOM BOJIOPOIHBIM
TD B pe3ynbTaTe peakuuu
H2(') + 1/202(T") = H20(K) npu aByx temneparypax 298 K u 353K, cuntast TerioeMKoCcTH
KOMITOHEHTOB MIOCTOSIHHBIMU B 33JJaHHOM TEMIIEpaTypHOM UHTEpBAJIE.

OTBeTHI:
Q298 =48,58 xJIx; Q353 =55,65 x/Ix.
Bepnsiit orBet: Q298 = 48,58 kJIx; Q353 = 55,65 xJIx.

II. Onucanue wkKanvl oueHueanus

Oyenka: 5 (KOTITUIHOY)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "06a30Boro"
YpOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTu MaTepuana ecTh He3HAUUTEIbHBIE
HEJ0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHas 4acThb 3a/1aHUs BBINIOJIHEHA BEPHO.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIOJTHEHA
MIPEUMYIIICCTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaenenusn umo2060i OUEeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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