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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn H.A.
Bnageney, KopHeesa J1.A.
HpeHOI[aBaTeHB WaeHTuduraTop Rb7aae594-Korneeval A-4ea%9e99 KOpHeeBa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Brapensue L3N M3aKn M.IO.
06Pa30BaTeHBH0H Bnageney, PymaHues M.HO.
HpOFpaMMBI WaeHTUdMKaTOp %ﬂb?b?sd?-Rumya ntsevMY-eafe30 Pny{HHeB
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka
3BaHKE) MIOJITTHCH)
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w CseneHunn o enagensue L3N M3K M IO
3aBeﬂyI0HlHH Braneney PyMAHLEE M.FO. e
BBINYCKAIOIIEH Kadeapbl Waentndnrarop ﬁlamb?sd?-raumya ntsevMY-eafe30 PymsHueB

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka

3BaHKE)

MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4

NJ1-6 leMoHCTpUpPYET IOHUMAHUE XUMUYECKUX IIPOLIECCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. lanpBanmyeckuii semeHT. Inexrpoius. Kopposus meramnos (TectupoBanue)
2. OcHOBHBIE 3aKOHBI XUMUU.DINEKTPOHHOE CTPOCHHE aTOMOB. XUMHUYECKas CBS3b.
(TectupoBanue)
3. PacTBOpHI 31ekTponuToB. Bonopoansiit mokazarens (KontponsHas pabota)
4. Xumuueckas TepMOJAMHAMUKa, paBHOBecHe, kutneTrka (KoHTposbHas pabora)

BbPC nucuuninHbl

2 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4

Cpok KM: 4 8 12 16

Crtpoenue BemecTna

OCHOBHBIE 3aKOHBI XUMUU. DJIEKTPOHHOE CTPOCHHE aTOMOB.
[lepuonnueckas cuctTemMa 3JIEMEHTOB. XUMHYECKas CBS3b. +
Crpoenue Moiiekya. MexXMOoJIeKy s pHble B3aUMOJCHCTBHUS.

O6H_[I/Ie 3aKOHOMCPHOCTU XUMHNYCCKUX IIPOLCCCOB.

OCHOBBI XMUMHYECKON TEPMOAMHAMUKHN. XUMHUYECKOE PABHOBECHE.
OCHOBBI XMMHUYECKON KUHETHKH.

PactBopbI.

Konnenrpanus. CunbHble 1 ciaadble 3JeKTpoiauThl. Bomopoanbrit
nokazarens cpenbl pH. I'maponus. ManopactBopumblie +
JIEKTPOJIMUTHI.

SJICKTpOXI/IMI/I‘-ICCKI/IC IpOLCCCHI.

XUMHUYECKHE UCTOYHUKH TOKa. DnekTpoin3. Koppo3us MetamioB u
3alUTa OT KOPPO3HH.

Bec KM: | 25 25 25 25




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIlK-3 N1-60onk3 JemoncTpupyer | 3HaTh: OcHOBHBIE 3aKOHBI XUMHUH.DJIEKTPOHHOE CTPOCHUE aTOMOB. XUMUYECKast
MOHUMAaHUe XUMHYECKHX | KJIacCU(UKALIUIO U CBOICTBA | CBs3b. (TecTupoBanue)
MIPOIIECCOB XUMHUYECKUX IJIEMEHTOB U Xumuueckas TepMOJIMHaMUKa, paBHOBecHe, knHeTuka (KonrponbHas

HX COCIMHECHHUM,
B3aMMOCBSI3b CTPOCHHS H
CBOICTB BEILIECTB;
OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH 001Iei
XUMHH U METOJIbI 00pabOTKH
AKCIIEPUMEHTAIBHBIX
JAHHBIX;

OCHOBBI TEXHUKHU
0€30MMacHOCTH U IIpaBUJIa
MIPOBEJICHUS IKCIIEPUMEHTA B
XUMHUYECKOH JTabopaTopuu.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3HH
METAJIJI0OB U 3aIlMTEI
KOHCTPYKIIHOHHBIX
MaTepUajoB OT KOPPO3HH;
OCHOBHBIE€ KHHETHYECKHE
3aKOHBI 1 3aKOHOMEPHOCTHU
MIPOIIECCOB, MMPUHITUITBI
KHHETUYECKUX PACUETOB;
o0111e 3aKOHOMEPHOCTH

pabora)

PactBops! anextponutoB. Bogopoansiii mokazarens (KontponbHas padota)
lanpBannyeckuit aneMeHT. Dnekrponus. Kopposus meramios
(TectupoBaHnue)




XUMHUYECKHX SBICHUH U
MIPOLIECCOB, OCHOBBI
XUMHYECKON
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOAMHAMHYECKUX
pacyeros;

OCHOBHBIC XapaKTePUCTUKU
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIBHBIX CHCTEM,
KJIacCU(PUKALTHIO
ANMEKTPOXUMHUYECKUX
CUCTEM, UX MPAKTUYECKOE
UCIIOJIb30BAHUE;

CBOICTBa PaCTBOPOB U UX
OCHOBHBIC XapaKTEPUCTHKH,
METO/IbI OIIPEICIICHUS U
OIICHKH 3TUX
XapaKTePUCTHK;

HCTOYHUKH HAyYHO-y4e€OHOM
nHpopmanuu (y4eOHUKH,
CIIPaBOYHMKH, Oa3bI
JAaHHBIX ) IO U3yYEHHBIM
paszzaenam JUCIUTUTHHEL,
YMers:

oOecrnieunBaTh COOIIOICHUE
MIPaBHJI TEXHUKHU
0€301MacHOCTH, MOKapHON
6€301acHOCTH, HOPM
OXpaHbl Tpy/Ia

MIPOBOJUTH XUMUYECKHIMA
SKCIEPUMEHT MO 33JJaHHOU
METOAMKe, 00pabOTKy U
aHAJIN3 TOJTYYEHHBIX




pe3yabTaTOB C
MIPHUBJICYCHUEM
COOTBETCTBYIOLIETO
MaTeMaTHYECKOTro arnmnapara;
JIEMOHCTPHUPOBATH 0A30BEIC
3HaHUS B 00JIACTH XMMUH,
BBISIBJISITH XUMUYECKYIO
CYIIHOCTB TTPOOIIEM,
BO3HHKAOIIHNX B XOC
npodeCcCHOHATLHOU
NESTSIILHOCTH; IPUMEHSTh
JUISL MIX Pa3perieHus
OCHOBHBIC 3aKOHBI
€CTECTBO3HAHUSI, METOIbI
TEOPETHUIECKOTO U
AKCIEPUMEHTAIHLHOTO
HCCIICIOBAHMS,
CaMOCTOSITENIbHO, TOMOTHSATh
U CUCTEMAaTHU3HPOBAThH
MpHUOOpETEHHBIC 3HAHUS IO
JUCITUILIHE;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBHBI€ 3aKOHBI XHMHH.gﬂeKTPOHHOG CTPpOCHUEC aTOMOB. XuMuueckas
CBHA3b.

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIbHOIO MeponpusTusi: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATUHU

Kpartkoe cogep:xkanue 3aiaHuA:
Boi6epuTe 01uH U3 IPUBEIECHHBIX B TECTE OTBETOB U TUCHbMEHHO OOOCHYITE €ro

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: KJIACCU(PUKAITUIO u 1.

CBOMCTBAa XMMHMYECKHMX 3JIEMEHTOB | 1. Hanuwute 31eKTPOHHYIO KOHGUIypaLmio 04HOAaTOMHOIO
U WX COCIWHEHUW, B3aMMOCBS3b MOHa ¢ 3apAaaom 3+, 06pa3oBaHHOro a1leMeHTOM TpeTbew
CTPOEHUSA U CBOVCTB BEIIECTB; rnaBHon nogrpynnel Tpetbero nepuoga NC. Ykaxute

KBaHTOBbIE YMcna GOPMUPYIOLLETrO 3/IEKTPOHA 3TOrO
3/1eMEeHTa U ero 3/1IeKTPOHHbIE aHaNoru.

3HaTh: OCHOBHBIE 3aKOHBI H 1.

3aKOHOMEPHOCTH 00IIei XuMuM U | 1. PaccmoTpuTe CTpYKTypy KomniekcHoro noHa [OsCl6]2- ¢
METOIbI 00paboTKn y4yeTom cuabl nona auraHaos. Onpegennte MarHUTHble
JKCIIEPUMEHTAIbHBIX TaHHBIX; CBOWCTBa KOMMJIEKca.

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6bInoIHeHus 3Hanus: TecT cuuTaeTcsl BBINOJIHEHHBIM Ha OLEHKY
«OTAMYHOY €CIIH BHINIOJHEHBI CIEIYIOIINE YCIOBUS: - IaHbl IPaBUJIbHBIE OTBETHI HE MEHEE YeM Ha
90% BOIPOCOB TecTa, UCKII0Yast BOMPOCHI, HA KOTOPBIE CTYAEHT JIOJKEH JaTh CBOOOHBIN OTBET; -
Ha BCE BOIIPOCHI, IPEAINOIaraouiie CBOOOHbIN OTBET, CTYEHT J1ajl NPaBUIbHBINA U MOJIHBINA OTBET.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaeTcs BBIMOIHEHHBIM Ha OLEHKY
«XO0pOIIIOY» €CITH BBIITOJTHEHBI CIICAYIONTUE YCIOBHS: - TaHbI IPABHIILHBIC OTBETH HE MEHEE YeM Ha
75% BOMPOCOB TeCTa, UCKIIIOUasi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJKEH AaTh CBOOOIHBINA OTBET; -
Ha BCE BOITPOCHI, TPEJIIOIAraoniie CBOOOTHBIA OTBET, CTYICHT JIajl MPaBUIBHBIA OTBET, HO JIO-
MyCTUJI HE3HAUYUTEIbHBIC OTUOKHU M HE TT0Ka3al He0OXOAUMOM MOTHOTHI.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoaHeHuss 3Hanust: TecT CYUTAeTCs BBIMOJIHCHHBIM Ha OLICHKY
«Y JI0BJICTBOPUTEIILHOY, €CITH BHIMIOJIHEHBI CIICAYIOIINE YCIOBHUS: JIaHbl TPABUIbHBIC OTBETHI HE
MmeHee ueM Ha 50% BOMPOCOB TeCTa, UCKIII0Yasi BOITPOCHI, Ha KOTOPBIE CTYJACHT JAO0JDKEH aTh
CBOOO/THBIN OTBET; - HA BCE BOIIPOCHI, MPEIOJIATaloIINe CBOOOIHBIN OTBET, CTYJCHT Jajl




HGHpOTI/IBOpe‘II/IBblﬁ OTBCT, WX IPU OTBETC AOMYCTHUII 3HAYUTCIIbHBIC HCTOYHOCTH U HC MOKa3aJl
ITIOJIHOTBI.

KM-2. XumMnueckasi TepMOAMHAMUKA, PABHOBeCHE, KHHETHKA

®opmbl peaauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOI0 MeponpusiTus: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha
IIPaKTUYECKOM 3aHATUHU

KpaTkoe conep:kanue 3a1aHusi:
[TpuBecTH pelieHue 3aa4 10 TEMaM:TEPMOIMHAMHKA, XUMUYCCKOE PAaBHOBECHE M KMHETHKA,
3aIMCaTh BBIBOJBI IO PE3yJibTaTaM pPacyeToB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: UCTOYHHUKHU Hay4YHO- 1.YcranoBure, BO3MOKHO, JI1 BOCCTAHOBIIEHUE OKCHJIA

yueOHo# mHpopManuu (yaeOHHUKH, xenesa (III) yrnepoaom 10 cBogHOro MeTana 1no

CIIPAaBOYHMKH, Oa3bl JaHHBIX) 10 ypaBuenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu

U3Y4YEHHBIM paszenam temneparypax 298 u 1000 u craHJapTHBIX COCTOSTHUSIX

JUCIUILIIAHBI, Bcex BerecTB. [Ipumute, 4To SHTANBIMS U SHTPOIUS
peaxkiuu He 3aBUCST OT TEMIIEPATYpBhl.

3Harh: oOO0mIMEe 3aKOHOMEPHOCTH 1.1. ITpu noBeIIeHUH Temiiepatypsl ot 292 no 299,2 C

XUMHUYECKHUX SIBJICHUI u KOHCTaHTa CKOPOCTH peakiuu uamenmiach ot 0,069 no

MPOIECCOB, OCHOBBI XUMHUYECKOMU 0,084 n/monb-c. PaccunTaiite SHEPTHIO aKTUBAIIUH.

TEPMOIMHAMHUKH, TIPUHITAITBI

TEPMOJMHAMHYECKHUX PACYETOB;

3HaTh: OCHOBHbBIE KHHETHYECKHE 1.1. Onpenenure ArH( 298 10 3HaYEHUSM KOHCTaHT

3aKOHBI u 3aKOHOMEPHOCTHU paBHOBECHSI peaKIMy MIPU Pa3HBIX TeMIlepaTypax

IPOLIECCOB, TIPUHIIMIIBI Kp1000=2,26, Kp1100=0,298.

KMHETUYECKUX PacueToB;

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUA: - KOHTPOJbHAs paboTa CUUTACTCS BHIMOJIHEHHOMN
Ha OLeHKY «OTIMYHOY, €CIIA CTYJCHT BBIOJHWI paboTy 0e3 OMMO0K U HEJI0YETOB, WIIH JOITYCTHI
OJIMH HEJIOYET.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8bINOJHEHUs 3HAHUA: - KOHTPOJIbHAs paboTa CUNTACTCS BHIITOTHEHHON
Ha OIIEHKY «XOpOIIIO», €CIIM CTYACHT BBIOJHII pabOTy NOTHOCTHIO, HO IOMYCTUII B HEll He Ooiiee
OJTHOY HEeTpyOoil OIMOKY U OJTHOTO HEJI0YeTa, WK He 0oJiee IBYX HEJ0YETOB.

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUA: - KOHTPOJIbHAst pa00Ta CUNTAeTCsl BBITOJTHEHHON
Ha OIEHKY «Y JOBJIETBOPUTEIBEHOY, €CIIA CTYACHT NMPABMIILHO BHITIOJHWI HE MEHEE TTOJIOBUHBI
paboTHI.




KM-3. PacTBOpbI 2J1eKTPOJIUTOB. BomopoaHbiil mokas3areib

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOI0 MeponpusiTus: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATUHU

KpaTkoe cogep:kanune 3a1aHus:
3anucarb ypaBHEHHS AUCCOLMAIIUNH, 000CHOBATh PEUICHUE COOTBETCTBYIOUIUMH (hOpMyIaMH,
IPOBECTH PACUETHI pEIICHHUE B 00IIEM BHIE

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBBI TEeXHUKH 1.ITpuBeaute onpeneneHue CTeNeHU AUCCOLUALIHN.
0€30MacHOCTH u IIpaBuia Kakwue BemiecTBa Ha3pIBatoTCs 3eKTpoauTamu? Uem
IOPOBEIEHUS  JKCIEpUMEHTa B CHJIBHBIE 3JICKTPOJIUTHI OTJIIMYAIOTCA OT CJ1a0bIX?
XUMUYECKOH 1abopaTopumu.

3HaTh: CBOMCTBA PAacTBOPOB U HUX 1.Kak n3MeHseTcs cTeneHb AUCCOLUAIMU CI1a0bIX
OCHOBHEIE XapaKTEpUCTUKH, KHMCJIOT U OCHOBaHUH 1pu pa30aBieHUN?

METOABI OIPEACICHUS W OLECHKHU
ITUX XapPaKTEPUCTHK;

YMeTh: INPOBOAUTH XUMUYECKUHI 1.Paccuuraiite pH pactBopa KOH, ecnu uzBecTHo, 4TO
AKCIIEPUMEHT o 3a/IaHHOU ero tutp pasex 0,004 v/mur.

MeTOJuKe, O00pabOTKy U aHaau3
MOJTY4YECHHBIX pe3yJabTaToOB c
MIPUBJICYEHUEM COOTBETCTBYIOIIETO
MaTeMaTUYECKOTO armapara;

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8bINOJHEHUs 3HAHUA: - KOHTPOJIbHAs paboTa CUUTAETCS BBIITOTHEHHON
Ha OIIeHKY «OTJINYHO», €CIIU CTYJIEHT BHIMOJIHUI padoTy 6e3 omOOK 1 HEe0UETOB, WIIN JOIMYCTHI
OJIMH HEJ0YET.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6bINOJIHEHUSA 3HAHUA: KOHTPOJIbHAsS paboTa CUUTAeTCS BBHITIOTHEHHON
Ha OIIEHKY «XOPOIII0», €CITH CTYICHT BBIIOIHIII padOTy IMOJTHOCTRIO, HO JIOIYCTHII B HEH He OoJiee
OJTHO Herpy0Ooi OIMOKY M OJHOTO HEJ0YeTa, WK He Oosiee IBYyX HeI0YETOB.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blNOJHEHUs. 3HAHUsL: KOHTPOJIbHAs pab0oTa CUUTACTCS BHITIOJIHEHHOM
Ha OICHKY «Y JIOBJIETBOPUTEIILHOY, €CJIU CTYACHT MPABUILHO BBITIOJHUI HE MEHEE MTOJIOBUHBI
paboTHI.

KM-4. I'aibBaHMYeCKHU I 3J1eMeHT. JJieKTpoJn3. Koppo3us meraiios

®opmbl peanusanun: [lucemennas padbora
Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue
Bec konTposbHOro meponpusitusi B BPC: 25
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IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 MeponpusiTus: PaboTa BINOMHAETCS IO BapHaHTaM Ha

IMPAKTUYCCKOM 3aHATHU

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Bri6epute ofuH U3 NpUBEACHHBIX B TECTE OTBETOB M MHUCbMEHHO 000CHYiiTe ero. Pabora

OPUEHTHPOBAHA Ha OCHOBHBIE XapPaKTEPUCTUKU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CUCTEM,
KJIACCU(UKALIUIO ANEKTPOXUMUYECKUX CUCTEM, UX IPAKTHUECKOE UCIIOIb30BAHUE; OCHOBHbBIE
3aKOHOMEPHOCTH MPOIIECCOB KOPPO3UU METAJIIOB U 3aIUTHl KOHCTPYKIITMOHHBIX MaTEPHAJIOB

OT KOPPO3HUHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHEBIC 3aKOHOMCPHOCTHU
IIponecCOB KOPpPO3HMU METAIIOB H
3alllUThI KOHCTPYKIIHOHHBIX
MaTCpHaJIOB OT KOPPO3HUU,

1.Ilepeuncnute npaBuiia BOCCTAHOBJICHUS HA KaTOJIE TIPU
3JIEKTPOJIM3€E U3 BOJHOI'O paCTBOPA JIEKTPOJIUTA.

3HaTh: OCHOBHBIE XapaKTCPUCTUKU
OKHMCIIMTEIBHO-
BOCCTAHOBHUTEIBHBIX
KJIacCU(PUKALTHIO
JIEKTPOXUMUYECKUX CHUCTEM, HX
IIPAKTHYECKOE MCIOIh30BAHHKE;,

CHUCTEM,

1.13 gero cocTouT raibBaHndYecKui dimeMenT? Kak
OTIpeAeNTUTh KaKoi U3 ABYX 3JEKTPOJOB Oy/IeT aHO0M, a
KaKoM - KaTOJIOM,

YMeTh: IEMOHCTPUPOBATH OA30BBIC
3HaHUS B 00JacTH  XUMHH,
BBbIABJIAThE XMMHWYCCKYIO CYIIHOCTH
npoOJieM, BO3HHMKAMOIIUX B XOJE
poEeCCUOHAIBHON JIeATETbHOCTH;
OPUMEHSTh IS UX pa3pelicHus

1.Paccunraiire 9/IC Mn/Cu ranpbBaHUYECKOTO dJIEMEHTA
npu 298 K 1 aKTUBHOCTH NOTEHIUATIONPEACIAIOIINX
noHoB katona 10-4 monw/i1, anoga 10-2 MoB/I.
CocTaBbTe ypaBHEHHsI SJIEKTPOIHBIX MPOIIECCOB U
TOKOOOpa3yrolel peaKiinm.

OCHOBHBIE 3aKOHBI
€CTEeCTBO3HAHMUA, METO/bI

TEOPETUYECKOTO "

HKCIEPUMEHTATBHOTO

UCCIICIOBaHMS, CAMOCTOSITEINIBHO,

HOMOJIHATh U CHCTEMaTU3MPOBATH

pUOOpETEHHbBIE 3HaHUSA o

JMCLUIUINHE;

YMers: o0OecrieunBaTh 1.PaccunTaiite Bpems, HeoOxoaumoe s noaydeHus 10
cOONIIOJIEeHHEe  MpPaBUI  TEXHUKHU r Ni- METaIJIMYECKOr0 MOKPHITHS Ha JKEJIEe3HOH IeTanu
0e30MacHOCTH, MOXKapHOU ANEKTPOIU30M BoHOTO pactBopa NiSO4 npu Toke,
0€30IIaCHOCTH,  HOPM  OXpaHbl paBHOM 5 A M KaTOJTHOM BBIXOJIOM IO TOKY, paBHOM
Tpyaa 65%. Ilpennoxure MoaAXoALUINI MaTeprall aHO1a.

Hanumvre ypaBHEHUS 3JI€KTPOJHBIX MPOLIECCOB.
Omeem. 168,6 MUHYT, aHOJ — HUKEJIEBBIN. .

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaercs BbIIOJIHEHHBIM Ha OLEHKY

«OTIMYHO» €CITU BBINIOJIHEHBI CIIEIYIOLIUE YCIOBUS: - IaHbI IPABUJIbHBIE OTBETHI HE MEHEE YEM Ha
90% BOIIPOCOB TeCTa, UCKIIFOYasi BOMIPOCHI, HA KOTOPHIE CTYICHT JOJDKEH JaTh CBOOOHBIN OTBET; -
Ha BCE BOIIPOCHI, MPEAINOIAraloniie CBOOOTHBIN OTBET, CTYEHT J1ajl MPAaBUIbHBINA U MOJTHBINA OTBET.

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. (5
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Onucanue xapakmepucmuku 6blnoiHeHus 3Hanus: TecT CUNTAeTCs BBIOJHEHHBIM HA OLEHKY
«XO0pOII0» €CIIH BBIIOJIHEHBI CIEAYIOLINE YCIOBHS: - 1aHbl IPABUJIbHBIE OTBETHI HE MEHEE UYEM Ha
75% BONPOCOB TECTa, UCKIIIOYAsi BOIPOCHI, HA KO-TOPBIE CTYIEHT J0JKEH AaTh CBOOOJHBINA OTBET; -
Ha BCE BOIPOCHI, IIPEATNOoIaraoie cBOOOAHbIN OTBET, CTYI€HT JaJl IPaBUIbHbII OTBET, HO J10-
IMyCTHUJI HC3HAYUTCIILHBIC OIIMOKHY ¥ HE ITOKa3al HCO6XOIII/IMOI71 IIOJIHOTHI.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu 8blnoaHeHust 3Hanust: TecT CUuTaeTcsl BHITOJTHEHHBIM Ha OLEHKY
«Y TOBIIETBOPUTEIHHOY, €CITH BBIITOJIHEHBI CICAYIONINE YCIOBUS: JaHbl IPABHILHBIC OTBETHI HE
MeHee yeM Ha 50% BOIMpOCOB TeCcTa, UCKIII0Yasi BONPOCHI, Ha KOTOPBIE CTYJEHT JO0JIKEH 1aTh
CBOOO/IHBIN OTBET; - HA BCE BOMPOCHI, TIPEIOJIATraroIiue CBOOOAHBINH OTBET, CTYACHT Jall
HETPOTUBOPEYMBHII OTBET, HIIU IPU OTBETE JOMYCTHII 3HAYATEIIbHBIC HETOYHOCTH M HE TIOKa3ajl
MTOJTHOTBHI.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

2 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1. 3anmummTe KpaTkue BaJeHTHbIe (hopMyIbl st aroMoB MoJeKynsl NiCl2. [lokaxuTe obpa3zoBanme
XUMHUYCECKUX CBS3CH B MOJICKYJIC (Ha CXEME C MCIIOJIb30BAHUEM KBAHTOBBIX SYCCK M HA PUCYHKE C
nepexpeiBanreM AQ). Omnpenennurte CTPYKTYpy H MOISIPHOCTH MOJEKYJbI, THIT THOpuau3anun AO (ecnn
OHA MPOUCXOJHT).

2. 3anuninTe mpoIecChl IUCCONUAIUH B Bojie IBYX KucioT: xinopHoit HCIO4 u xnopuosatuctoit HCIO
(Kn=5-10-8). PaccuuTaiite pH BOIHBIX pacTBOPOB 3TUX KUCIOT C OAMHAKOBBIM TUTPOM, paBHbIM 0,001
r/mi. B pacTBope Kakoil KHCIIOTHI aKTHBHOCTh HOHOB H+ Hambounpmas u mouemy?

3. Kak moBnmsieT moBbIIIIeHNE O0IIEro AaBleHNs Ha paBHOBECHE B 00paTHUMOH razodazHoi peakiun 3A
<> B pu noctosiHHO# T? 3anummTte KHHETHYECKHE YPaBHEHHUS ISl IPSIMOM B 00paTHO# peakuuii. Bo
CKOJIBKO Pa3 U3MEHSTCSI CKOPOCTH MPSMON M 00paTHON peakiyii Ipy YBEJINYEHUH O0IIEro AaBJICHUS B 5
pa3 npu T=const?

4. PaccunraiiTe KOJTMYECTBO AIEKTPUIECTBA, HeoOXxomuMoe s nonyderns S00r cepebpa npu
3JIeKTpoJin3e BoaHOro pactBopa AgNO3 Ha rpaduTOBBIX 3JIEKTPOAAX MPH BBIXOE IO TOKY cepedpa
100%. CocTaBbTe ypaBHEHHS IEKTPOIHBIX IPOLECCOB, IOKAKUTE X0 MOJISPU3ALHOHHBIX KPUBBIX.
Omnpenenure MUHUMaIbHOE pa3psaHOe HanpspkeHue Umin, moyeMy HanpspKEHHUE MIPH DIICKTPOIIN3E
Bormre Umin ?

5. Ompenenute BO3MOKHOCTB 3JIEKTPOXHUMUYECKOH KOppo3un Aetanu u3 aukeist B 0,08 M BogHOM
pactBope Fe2(S0O4)3 mpu korTakTe ¢ Bo3ayxoM (pO02=0,21). 3anumire ypaBHEHUS KaTOIHBIX U
AHOAHBIX IPOLIECCOB, A TAKXKE CyMMapHOE ypaBHEHHE KOppo3uu. [Ipeanoxure NpoTEKTOPHYIO 3aLUTy
Hukens. Kak npu 5ToM u3MeHsITcs KOPPO3HOHHBIE MPOIECChI?

IIpoueaypa nposenenust

DK3aMeH NPOBOJUTCS B MUCbMEHHOU (hopMe 1o Ouieram

L Ilepeuens komnemenyuii/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: NJ-6omk-3 JleMoHCTpupyeT mOHUMaHNEe XMMUYECKHUX TPOLIECCOB

Bomnpocel, 3axanus

1.

1.

1. Kakue npoueccbl NpoTeKatoT Ha rpadUTOBbIX 3/1EKTPOLAX MPU 3NEKTPO/IM3E BOAHOIO pPacTBopa

FeSO4 (kaToanslii BBIX0 MeTaiua o ToKy 60%, aHOAHBIN BBIXOJ O TOKY Ta3a — 100%).
CKoJIbKO IpaMMOB METaJlIa, BBIJIETIIIOCH Ha KaTO/IE, €CIIU 3a 2 9aca JIeKTPoJIn3a Ha aHOIe
BBIJIENIMIOCH 22,411 Ta3a (H.y.). KakoBa BenuunHa TOKa, IPOMYILIEHHOTO Yepe3 3JIEKTpoau3ep?
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[Tokaxkute X011 MOJIIPU3AIIUOHHBIX KPUBBIX.

2.1. JlaiiTe xapakTepuCTUKY XUMUYEeCKUX cBs3eil B moiekyie BCI3. TlepekpriBanreM KaKuxX

AJIEKTPOHHBIX OpOUTaNel 00pa3yrTCs XUMUYECKUE CBSI3U B ATON Monekyne? Cruenaiire

pucyHok. KakoBa cTpykrypa 3Toil MosieKyibl? [1oJsipHBI 1 CBSA3M U MOJIEKYJ1a?

3.1. Bpems nmonympeBpaliieHus sJeMeHTapHoi peakuuu 2A—B cocrasnser 50 MuH, ecinu

HavyaypHas KoHeHTparus COA = 0,5 mons/n. Bpems nonmynpeBpaiieHuss yMEHbIIUTCS B 5

pa3a, ecmu COA=...... MOJTb/TT

4.1. PaccuunTaiiTe KOHCTAHTY TUAPOJIN3a, cTeneHs ruapoansa u pH 0,1 M pactBopa NH4NO3.

Kak usmenurcs pH (yMeHbpIIMTCA WM YBEIUUYUTCS) NIPU 1) NOBBIIIEHUH TEMIIEPATYpPHI U 2)
YBEJIMYEHUU KOHIIEHTPAIK pacTBopa?

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.YTo Takoe BasieHTHOCTH? OnpeaennuTe BaICHTHOCTh aTOMa BOJOPO/Ia.
OTBETHI:
BaneHTHOCTB - 3TO CHOCOOHOCTH aTOMa 00Pa30BBIBATh OINPEACICHHOE YUCIO XUMHUYECKUX
cBs3eil. BaneHTHOCTH aTOMa BOJI0pOAa paBHa 1.
BaneHTHOCTS - UnCcI0 XUMHUYECKHX CBsI3el aTroma. BajneHTHOCTh Bojiopo/ia paBHa 1.
BanenTHOCTS - 3TO CITOCOOHOCTH aTOMa 00Pa30BBIBATH ONPEICICHHOS YHUCIIO XUMHUECKUX
cBs3eil. BaneHTHOCTH aTOMa BOJIOpO/Ia MpUHSTa 3a 1.
BepHnbrii oTBeT: BaJIeHTHOCTH - 3TO CIIOCOOHOCTH aTOMa 00Pa30BEIBATH OINPEICICHHOS
YHUCJIO XUMUYECKUX CBsA3CH. BajeHTHOCTh aTOMa BOJIOpO/Ia IpHHATA 32 1.
2.YT0 Takoe 3IEKTPOJIUTUYECKAS TUCCOIALINS BEIIeCTBA?
OTBeETHI:
DIIEKTPOTUTHYECKAs AUCCOLMAIINS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHUII BEIIECTBA
pacmnaiaThCsl Ha HOHBI MO/ JEHCTBUEM MOJIEKYJ paCTBOPUTEIIS HIIM BHICOKON TeMIIepaTyphl.
DIEKTPOTUTHYECKAs JUCCOIMAIINS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHUII BEIIECTBA
pacmnaaThCs Ha HOHBI MO/ JEHCTBUEM MOJIEKY PAaCTBOPUTEIISL. .
DIIEKTPOTUTHYECKAs AUCCOLMAIINS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHUII BEIIECTBA
pacrnajgaThCs Ha KATHOHBI M aHUOHBI IO/ IEHCTBUEM MOJIEKYJ paCTBOPUTENS.

BepHblil oTBeT: DIeKTpOIUTHYECKAs TUCCOLUAIINS BEIIECTBA - 3TO CIIOCOOHOCTh YacTHUI]
BELIECTBA pacnaiaTbCs Ha MOHBI MO IEHCTBUEM MOJIEKYJ paCTBOPUTENS UJIM BHICOKOH
TeMIepaTyphbl.
3.Kakue nporieccbl NpoTeKarOT Ha KaToE B AJIEKTPOXUMHUUYECKOM cucTeMe.
OTBeThI:
Ha xarone mpoTekaroT mpoieccsl BOCCTAHOBJICHHS BEILIECTB.
Ha karoze npoTekaroT mporecchl MPUHATHUS SJIEKTPOHOB BEILIECTBAMHU.
Ha xarone mpoTekaroT mpoueccsl BOCCTAaHOBJIEHHUS], T.€. MPOLIECCHI IPUHATHUS 3JIEKTPOHOB
BELIECTBAMH.
Bepnsiii orBeT: Ha karoae npoTekaroT npoLecchl BOCCTAHOBIICHHUS], T.€. IIPOLIECCHI
MPUHATHUS 3JIEKTPOHOB BEILIECTBAMHU.
4 HanuiuTe KpaTkue 3J1eKTpoHHbIE (hOpMYIIbl aTOMOB, 00pasyrouux Mosekynsl C12, GeCl2?
[TokaxkuTe MexaHnu3M 00pa30BaHMs YKa3aHHBIX MOJIEKYJI, OIPEACTUTE UX CTPYKTYpPY U
MOJIIPHOCTb.
OTBeThI:
Ucnionp3ys [1CH, 3anummTe KpaTKue dJIEKTPOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB, OTIPEICTTUTE
uX BajieHTHOCTh. Ha ocHOBanum Tabnuil [lonnHra u MeTo/1a BaJICHTHBIX CBSI3€H ONpeenuTe
CTPYKTYpY U MOJIIPHOCTH MOJIEKYIL.
Bepnsiii otet: Cl...3523p5; Ge...4524p2; monekyna CI2 umeer TMHEHHYIO CTPYKTYpY,
HenossipHas; mosiekyna GeCl2 uMmeer yrioByro CTPYKTYpPY, MOJsIpHAS.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MIPABUJILHO BBITTOJIHUBILIEMY BCE 33JJaHUS IK3aMEHAIMOHHOTO OWJIETa M BCE PACUETHI.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsSeTCS CTYAEHTY,
B OCHOBHOM MPAaBWJILHO OTBETUBILIEMY Ha BCE BOMPOCHI IK3aMEHAIIMOHHOTO OuiieTa, HO
JOIYCTUBIIEMY MPU ATOM HENPUHLHUITMATbHBIE OUTMOKH B OTBETaX U pacyeTax.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBI B OCHOBHOM MPAaBUJILHO OTBETHII HA TPU BOIIPOCA
9K3aMEHALIMOHHOTO OMIieTa, U TMOO0 HE OTBETUII ITOJIHOCTHIO Ha OJMH WJIH JIBa BOIpoca, JT100
JOTYCTHJI CyHIIECTBEHHBIE U J1aXKe rpyObie OINOKHU B 2-X WK 3-X 33/a4aX, HO HAMETHUII
MIPABWIBHBIHN ITYTh WX BBITIOTHCHHMS.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy
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