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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

I cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

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

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

Cpok KM: 8 12 14 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: OCHOBHEIC 3aKOHBI U 1.
3aKOHOMEPHOCTH 001Ie Xxumuu U | 1. OnpeaenvTe u cpaBHUTE CTPYKTYPY U MONAPHOCTb MONEKYA
METOBI 00paboTKn AICI3 u PCI3 no meToay BaNeHTHbIX CBA3EN.

SKCIICPUMCHTAJIbHBIX JAHHBIX;

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6bInoIHeHus 3Hanus: TecT cuuTaeTcsl BBINOJIHEHHBIM Ha OLIEHKY
«OTAMYHOY €CIIU 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, IPEAINOIaraone CBOOOHbIH OTBET, CTYEHT J1ajl MPaBUIbHBINA U MOJIHBINA OTBET.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cunuTaeTcs BBIMOIHEHHBIM Ha OIEHKY
«XOpOIIIOY €CITH BBITOJTHEHBI CIICAYIONTUE YCIOBHS: - TaHbI IPABHIILHBIC OTBETH HE MEHEE YeM Ha
75% BOTMPOCOB TeCTa, UCKIIIOUasi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJKEH AaTh CBOOOIHBINA OTBET; -
Ha BCE BOIIPOCHI, ITPEJIITOIAraoniie CBOOOTHBIA OTBET, CTYICHT JIajl MPaBUIBHBIA OTBET, HO JIO-
MyCTUJI HE3HAYUTEIbHBIC OTMOKHU M HE TT0Ka3al He0OXOAUMOM MOTHOTHI.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHeHuss 3Hanust: TeCT CYNTAeTCs BBIMOJHCHHBIM Ha OLICHKY
«Y I0BJICTBOPUTEIILHOY, €CIIH BHIMOJIHEHBI CIICAYIONINE YCIOBHUS: JIaHbl TPABUIbHBIC OTBETHI HE
MmeHee ueM Ha 50% BOMPOCOB TeCTa, UCKIII0Yasi BOITPOCHI, Ha KOTOPBIE CTYJACHT JAO0JDKEH 1aTh
CBOOO/THBIN OTBET; - HA BCE BOIIPOCHI, MPE/IOJIATal0IINe CBOOOIHBIN OTBET, CTYJCHT Jall
HEMPOTHBOPEYMBHII OTBET, HIIH IPU OTBETE JAOMYCTHIT 3HAYNTEIbHBIE HETOYHOCTH M HE TIOKA3asl
MOJTHOTHI.




KM-2. XumMnyeckasi TepMOAMHAMUKA, PABHOBeCHe, KHHETHKA

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOI0 MeponpusiTus: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha

MMPAKTUYCCKOM 3aHATUH

KpaTkoe conep:kanue 3a1aHusi:

HpI/IBCCTI/I peICHUE 3a/1a4 110 TCMaM: TCPMOANHAMHKA, XUMHYCCKOC PABHOBCCUC N KMHCTHUKA,
3aIIcCaThb BBIBOJBI I10 PE3YyJjibTaTaM PaCcyYCTOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: UCTOYHUKH HAY4HO-
yueOHoi nHpopmarun (yaeOHUKH,
CIIPAaBOYHMKH, Oa3bl JaHHBIX) 10

1.
1.0npegenute o61acTb TemnepaTtyp, B KOTOPOIA BO3SMOXKEH
CaMONpPOU3BO/IbHbIM NPOLLECC NPU CTaHAAPTHOM COCTOAHUM

W3y4YCHHbIM pasaeinaMm Bewects: 2HF (r) + O3(r) - H20(xK) + F2(r) + 02(r) .
JMCLIUIUIMHBI,

3HaTh: oOOmMe 3aKOHOMEPHOCTH 1.1. Onpenenure ArH( 298 10 3HaYEHUSM KOHCTaHT
XUMHUYECKHX SIBJICHUN u paBHOBECHsI peaklMM IIPU Pa3HbIX TeMIIepaTypax

MPOLECCOB, OCHOBBI XUMHYECKOH
TEPMOJIMHAMUKH, MIPUHLUIIBI
TCPMOANHAMHWYCCKUX PaCUCTOB,

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

3HaTh. OCHOBHBIE KHHETHYECKHE
3aKOHBI u 3aKOHOMCPHOCTHU
IMpouccCcCoBs, IIPUHIHAIIBI
KHMHCTUYCCKUX PACUCTOB,

1.YcranoBure, BO3MOXKHO, JIU BOCCTAHOBJIEHUE OKCHUJIA
xenesa (III) yrnepoaom 10 cBogHOro MeTania no
ypaBuenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temriepatypax 298 u 1000 u cTaHIapTHBIX COCTOSHUAX
BceXx BellecTB. [Ipumure, 4TO SHTAIBINS U SHTPOIHS
PEaKIH HE 3aBHUCAT OT TEMITEPATYPHI.

2.1. ITpu noBbILIeHNH Temneparypsl oT 292 1o 299,2 C
KOHCTaHTa CKOPOCTHU peakuuu n3menuaacs ot 0,069 no
0,084 51/monb-c. PaccunTaiiTe SHEPTUIO aKTUBAIIHH.

YMeTb: NpOBOAUTH XUMHYECKUHN
AKCIEPUMEHT 1o 3aJlaHHOU
METOJuKe, O00pabOTKy U aHaIu3
IIOJIyYEHHBIX  pPE3yJlbTaTOB  C
IPUBJIEYEHHUEM COOTBETCTBYIOIIETO
MaTEMaTHUYECKOTO anrmapara;

1.0xcun cepsl (IV) xonnyecTBoM BeniecTBa 4 MOJIb/I U
KHUCJIOPOJ KOJIMYECTBOM 2 MOJIB/JT CMELIAHbI B 3aKPHITOM
cucreme nipu nasiaeHun P=3,039x105 Ila. K momenty
HACTYIUJIEHUs paBHOBecHs B peakunu 2502+ O2 = 2S03
ocranock 20% B3siToro SO2.

OmnpenenuTs paBHOBECHbBIE KOHIICHTPALUU
pearvpyrouux BeIecTB U 1aBJI€HUE B CUCTEME, NTPU
KOTOPOM HACTYIHJIO PaBHOBECHE.

2.Ckopoctsb peakuuu anerona ¢ vogom CH3COCH3 + 12
® CH3COCH2I + HI npsiMo nponopruoHaibHa
KOHIIEHTPALIMH alleTOHA U HE 3aBUCUT OT KOHIEHTPalluu
roxa. 3a kakoe Bpems npopearupyet 80% arerona, eciu
IIPH 3TOM K€ TemIiepaType KOHLIEHTpAlUs ero
yMeHblaercs BaBoe 3a 30 MuHyT?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90




Onucanue xapakmepucmuku 6bINOJIHEHUs. 3HAHUA: - KOHTPOJIbHAsi paboTa CUNTAeTCsl BBITOJTHEHHON
Ha OLEHKY «OTIHYHOY, €CIIU CTYJEHT BBIIOIHUI paboTy 6e3 OUIMO0K U HE0UETOB, HIIN AOMYCTUI

OJWH HCOOYCT.

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5

Onucanue xapakmepucmuku 6bINOJIHEHUs. 3HAHUA: - KOHTPOJIbHAs paboTa CUNTACTCS BBITOTHEHHON
Ha OIICHKY «XOpOIIO», €CIIM CTYACHT BBITOJHII pabOTy NOTHOCTHIO, HO JIOMYCTUII B HEHl He Ooiiee
OJTHOY HEerpyOoil OIMOKY U OJTHOTO HEIOYeTa, WK He 0oJiee IBYX HEI0YETOB.

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. S50
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: - KOHTPOJIbHAst paboTa CUNTAeTCsl BBITOJTHEHHON
Ha OIEHKY «Y JOBJICTBOPUTEIBHO», €CIIH CTY/CHT IMPABUIILHO BBITIOJHUI HE MEHEE ITOJIOBUHBI

paboTHI.

KM-3. PacTBopsl 3j1ekTpo/iuTOB. Bogopoansblii nokasaresib

®opmbl peasuzanun. [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora
Bec koutposabHoro meponpusitusi B BPC: 25
IIpouenypa npoBeeHUs1 KOHTPOJIbHOr0 Meponpusitusi: PaboTa BBINONHIETCS 1O BapuaHTaM Ha

MMPAKTUYICCKOM 3aHATHU

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

3anucarh ypaBHEHUS AUCCOIUAINH, 0OOCHOBATH PEIIEHNE COOTBETCTBYIOIUMU (hOpMYiaMH,
MIPOBECTH PACUETHI pelIeHUE B 00111eM BUJIE

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBBI TEXHUKHU
0€30I1acCHOCTH u npaBuja
MPOBEJCHUS  JKCIEpUMEHTa B
XUMHUYECKOH JTabopaTOpuHu.

1.Kak u3MeHseTcsl CTeNneHb JUCCOLUAIUU CIIa0bIX
KHUCJIOT U OCHOBaHMHU MpH pazdaBiieHUH?

3HaTh: CBOMCTBA pPacTBOPOB U MX
OCHOBHbBIE XapaKTePUCTHKH,
METO/BI OMNpENeNeHUs] W OIECHKU
ATHUX XapaKTEePUCTHK;

1.IlpuBennTe onpeeneHne CTEIeH! TUCCOIUAIIHN.
Kakue BemecTBa Ha3pIBatOTCs IeKTpoauTamMu? Uem
CWJIbHBIE 3JIEKTPOJIUTHI OTIMYAIOTCA OT caa0bIx?

2.Y10 XapaKTCPU3yCT KOHCTAHTA JUCCONHALINU, OT KaKUX

(hakTOpOB OHA 3aBUCUT?

YMers: o0ecrieunBaTh
coOirofieHre  MpaBUi  TEXHUKHU
0€301acCHOCTH, HOXKapHOU

0€30MacHOCTH, HOPM  OXpaHbl
Tpyna

1.Paccuuraiite pH pactBopa KOH, eciu u3sectHo, 4ro
ero tTutp pasex 0,004 r/mi.
2.IIpu pactBopenun okcunoB cepsl (IV) u (VI) B
Boze oOpasyrores kucinotsl H2SO3 u H2S04.
Paccuwuraiite pH 0,01M BOJHBIX pacTBOPOB ATHX
KHCIIOT.
3.Paccuuraiite pH BogHoro pacteopa FeSO4 ¢
konnentpanueir 0,1 monb/n. Kak OyaeT MeHsAThCA
CTEIEeHb TUAPOIIN3a MPH MOBBIIIEHUH KOHIEHTPAIUN
YKa3aHHOT'O pacTBOpa U IpH

MOHWKEHUHU TeMIEePaTyphl?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

10




Onucanue xapakmepucmuku 6bINOJIHEHUs, 3HAHUA: - KOHTPOJIbHAst paboTa CUNTAeTCsl BBITOJTHEHHON
Ha OLEHKY «OTIHYHOY, €CIIU CTYJEHT BBIOJIHUI padboTy 6€3 OMOO0K U HEA0YETOB, MIIH JJOITYCTHI

OJIUH HEIOYET.

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuku 6bINOJIHEHUs. 3HAHUs: KOHTPOJIbHAs pad0Ta CYMTACTCS BHITIOJTHEHHOW
Ha OIICHKY «XOpOIIO», €CIIM CTYACHT BBITOJHII pabOTy NOTHOCTHIO, HO JIOMYCTUII B HEHl He Ooiiee
OJTHOY HEerpyOoil OIMOKY U OJTHOTO HEIOYeTa, WK He 0oJiee IBYX HEI0YETOB.

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: KOHTPOJIbHAs padoTa CYMTAETCS BHITIOJTHEHHON
Ha OICHKY «Y JIOBJIETBOPUTEIILHOY, €CJIA CTYACHT MPABUILHO BBITIOJHII HE MEHEE ITOJIOBUHBI

paboTHI.

KM-4. I'anbsBann4yeckuii 3jieMeHT. Jiektposu3. Koppo3ust meraion

®opmbl peaausanun: [TuceMennas padora

Tun KOHTPOJILHOT0 MeponpusaTHs: TecTupoBaHue

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHUs1 KOHTPOJIbHOr0 Meponpusitusi: PaboTa BBINONHIETCS 1O BapuaHTaM Ha

MMPAKTUYICCKOM 3aHATHU

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

BBI6epI/ITe OJIUH M3 IIPUBCACHHLIX B TCCTC OTBCTOB U IIMCbMCHHO O6OCHy1>'ITC ero. Padora

OpUCHTHPOBAaHAa HA OCHOBHBIC XapaKTCPHUCTUKU OKHUCINTCIbHO-BOCCTAHOBUTCIILHBIX CUCTEM,
KJ'IaCCI/I(bI/IKaI_[I/IIO QJICKTPOXUMHUYCCKHUX CUCTCEM, UX IPAKTHUICCKOC HCIIOJIb30BAHUEC; OCHOBHBIC
3aKOHOMCPHOCTH ITPOLECCOB KOPPO3UH MCTAJIJIOB M 3aIIUThI KOHCTPYKIIMOHHBIX MaTCpHaJIOB

OT KOPPO3HUH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IPOIIECCOB KOPPO3HH METAJIOB U
3aLUTHI KOHCTPYKLIMOHHBIX
MaTepHajoB OT KOPPO3HH;

1.0Onpenenure TEpMOAMHAMUYECKYIO BO3MOKHOCTb
ANEKTPOXUMUYECKON KOPPO3UU U3JENHUS U3 JIaTYHU
Zn/Cu B o6eckucnopoxenHoM pacteope 0,1 M NaCl
IIpY KOMHATHOM Temneparype. Hanummre ypaBHeHus
aHOJIHOTO U KaTOAHOrO npoueccoB. CKOJIBKO U KaKOTO
KOMITOHEHTA pa3pyLIUTCs, €CIIU B PE3YJbTaTe BBIACIUTCS
5,6 mu1 Botopona(H.y.) Omeem. Koppo3ust BO3MOXKHa €
BBIJICJICHHEM BOJIOpOJa. Macca OKUCIeHHOro Zn paBHa
16,4 mr.

3HaTh: OCHOBHBIE XapaKTEPHUCTUKU
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX
KJIaccu(UKALIUIO
DIIEKTPOXUMHUYECKHX CHCTEM, WX
PAaKTUYECKOE HCII0JIb30BAHUE;

CHCTEM,

1.3 1yero cocTouT rajibBaHnn4eckuii diementT? Kak
OTIpEACTUTh KaKoW U3 ABYX JEKTPOJOB Oy/IeT aHOI0M, a
KaKo# - KaToJ0M,

2.IlepeuncnauTe npaBuiia BOCCTAHOBIIEHUS HA KaTOJIe IPU
3JIEKTPOJIN3€E U3 BOAHOTO PACTBOPA IEKTPOJIUTA.

YMeTh: 1eMOHCTPUPOBaATh Oa30BbIE
3HaHUST B 00JacTd  XUMUH,
BBIABIIAATE XUMHWYCCKYIO CYIITHOCTDH
npo0ieM, BO3HHMKAIOIIUX B XOJ€
poeCCHOHAIBHON JIeATETbHOCTH;
OPUMEHATh ISl UX pa3pelieHus
OCHOBHBIC 3aKOHBI

1.Paccunraitre 3/IC Mn/Cu ralbBaHU4€CKOTO 2JIEMEHTA
nipu 298 K 1 akTUBHOCTH MOTEHUUATONPEIETIOINX
nounoB katoaa 10-4 moiabs/n, anoga 10-2 MOIB/II.
CocraBbTe ypaBHEHHUS JIEKTPOJIHBIX MPOLECCOB U
TOKOOOpa3yromel peaKiinm.

2.PaccuuTaiite Bpems, HeoOxonumoe ais nonyueHus 10
T Ni- METAITHYECKOTO MTOKPBITHS Ha JKEJIC3HOU JETaJH
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€CTECTBO3HAHMS, METO/IbI 3JIEKTPOJIN30M BOJIHOTO pacTBopa NiSO4 mpu Toke,
TEOPETHYECKOTO u pPaBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
3KCTIEPUMEHTAIIBHOTO 65%. IIpemyoxute NoAXOAAIIMNA MaTepUal aHOIA.
UCCJIEIOBAHMS, CaAMOCTOSITENIBHO, Hanumvre ypaBHEHUS 3JIEKTPOIHBIX MPOILIECCOB.
MOMOJHATh M CUCTEMAaTU3UPOBATh Omeem. 168,6 MUHYT, aHOJ — HUKEJICBBIM. .
IpUOOpETEHHbBIE 3HaHUSA o

JUCITUILINHE;

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuku 6bInoHeHusA 3Hanus: TecT CYuTaeTcsl BBINOIHEHHBIM Ha OLEHKY
«OTIUYHO» €CJU BBIIIOJHEHBI CIEAYIOIINE YCIOBUS: - 1aHbI IPABUJIbHBIE OTBETHI HE MEHEE YEM Ha
90% BOIPOCOB TeCTa, UCKIII0YAst BOIPOCHI, HA KOTOPBIE CTYAEHT JIOJKEH JaTh CBOOOHBIN OTBET; -
Ha BCE BOIIPOCHI, IIPEAIOIAraonuiie CBOOOIHbIN OTBET, CTYIEHT J1ajl PaBUIbHBINA U MOJIHBINA OTBET.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaeTcs BBIMOIHEHHBIM Ha OLEHKY
«XOpOIIIOY» €CITN BBIMOJTHCHBI CICAYIONIUE YCIOBHS: - JaHbI IPABIIILHBIC OTBETHI HE MCHEE YeM Ha
75% BOMPOCOB TeCTa, UCKIIIOUasi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJDKEH AaTh CBOOOIHBIN OTBET; -
Ha BCE BOIIPOCHI, TPEAIIOIATAIONINEe CBOOOTHBIN OTBET, CTY/ICHT J1ajl MPaBUIBHBIA OTBET, HO JIO-
MYCTHJI HE3HAYUTEIIbHBIC ONIMOKU M HE TI0Ka3aJl HeOOXOJMMOH ITOJIHOTHI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu 8blnoaHeHuss 3Hanus: TecT CUUTaeTCsl BBIOJTHEHHBIM Ha OLEHKY
«Y I0BJICTBOPUTEIILHOY, €CIIH BHIMIOJIHEHBI CIICAYIONINE YCIOBUS: IaHbI TPABUIbHBIC OTBETHI HE
MeHee yeM Ha 50% BOIMPOCOB TeCcTa, UCKITI0Yasi BOIPOCHI, HA KOTOPBIC CTYJICHT JIOJDKEH J1aTh
CBOOO/IHBIN OTBET; - HA BCE BOMPOCHI, Mpenoaramiire cBOOO HbINH OTBET, CTYACHT Jall
HETIPOTUBOPEUYMBBINA OTBET, WJIH ITPH OTBETE JIOMYCTHIT 3HAYUTEIIBHBIE HETOYHOCTH M HE TIOKa3aJT
TIOJIHOTBHI.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 3anmummTe KpaTkue BajJeHTHbIe (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 MPOMCXOJMT).

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/mi1. B pacTBope Kakoi KHCIOThl aKTHBHOCTh HOHOB H+ Hanbomnbinas u noyemy?

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 py YBEINYEHUH O0IIeTro AaBICHUS 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 JIEKTPOIHBIX MIPOLECCOB, TOKAXKUTE 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 MUCbMEHHOHU (hopMe 1o Griietam

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. Haniumure snexktpoHHble popmyiiel atoMmoB W, Cl, Si. Onpenenure Bce BO3MOXKHbIE
BaJICHTHOCTH aTOMOB W. AHAJIOTOM KaKuX 3J€MEHTOB SBJSETCS d7eMeHT W?
2.1. MOXHO JT1 IPUMEHATH AIFOMUHUI U1 BOCCTAaHOBJICHHS MarHusi U3 €ro OKCHJIa Mpu
CTaHJAapPTHBIX YCJIOBUAX U TeMieparype 300K?
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3.1. Boustnue nonHoii cuitel pactBopa Ha pH. Paccuutars pH pactBopa, conepxariero cMech
anektposutoB 0,01 mons/m HNO3 u 0,02 mons/n Ca(NO3)2.

4.

1. 1. Kakue npouecchbl NPoTeKatoT Ha rpaduToBbIX 31EKTPOAAX NPU INEKTPOIM3e BOAHOTO PacTBopa

FeSO4 (kaToaublii BbIX0oa MeTauia o Toky 60%, aHOHBIN BbIX01 10 TOKY raza — 100%).
CKoJbKO TPaMMOB MeTaJllia, BBIICIUIOCHh Ha KaTo/Ie, €CIIM 3a 2 yaca 3JIEKTPOJIn3a Ha aHOe
BbIACIMIIOCH 22,411 ra3a (H.y.). KakoBa BenunHa TOKa, MPOMYIIEHHOTO Yepe3 3JIEKTPoau3ep?
[Toxaxkute X0/ MOJIAPU3ALMOHHBIX KPUBBIX.

5.1. KakoB MexaHH3M KOPPO3UHU CTAJIBHOTO TPYOOIPOBO/IA, 3aII0JIHEHHOT'O PAaCTBOPOM
CEpHHUCTOM KUCIOTH ¢ pH=3 B 0TCYyTCTBUU pacTBOPEeHHOI0 Kuciopoaa? Hanumure ypaBHEHUS
MPOIIECCOB HA KaTOJAHBIX U aHOAHBIX ydacTkax TpyO. Ckoibpko rpamMmmoB Metasuia (Fe)
MIPOKOPPOAMPOBAIIO, €CIIU BBIACTUIOCH 22,4 Ml ra3za?

6.1. JlaiiTe XapakTepUCTHKY XUMUYECKUX cBsi3eil B Mosekyie BCI3. IlepekpriBaHreM Kakux
AIIEKTPOHHBIX OpOUTaIei 00pa3yroTCcss XUMUYECKUE CBSI3U B 3TOU Molekyne? Cuenaiite
pucyHok. KakoBa cTpykrypa 3Toit Mosiekynbl? [lonspHbl 11 cBA3M U MoJieKyna?

7.1. Onpenenute paBHOBecHBbIC KOoHIIeHTpanu H20 1 H2 B peakiimoHHOM cMecH:

Si (k) + 2H20(r) <> SiO2 (k) + 2H2(1), ecmu Kc=0,1 a B Havase peakuuu B peakTope
06bemMoM 2011 HaX0IUI0Ch 18 T BOJBI M M30BITOK KPEMHUS.

8.1. Bpemst momymnpeBpaleHus 3JaeMeHTapHoii peakunu 2A—B cocrasisier 50 MuH, ecnu
HavanpHas KoHIeHTpaus COA = 0,5 monb/n. Bpems nonynpeBparieHusi yMEHbIIUTCA B 5
paza, eciiu COA=...... MOJTB/TT

9.1. Bniusinue pa36aBieHus: pacTBOpa Ha CTENEHb JUCCOIUAIIUHN CIa00T0 AJIEKTPOIIUTA.
CpaBuuts @ B 0,01 M u B 10-5 M pacrBopax NH40OH.

10.1. PaccuuraiiTe KOHCTaHTY THAPOJIN3a, cTeneHb Tuapoausa u pH 0,1 M pactBopa
NH4NO3. Kak uzmenutcs pH (yMEHBIIUTCS WU YBEIUMYUTCS) NP 1) MOBBIIIIEHUH
TEMIIEPATYphI U 2)

yBEJIMYEHUH KOHILIEHTPALUU pacTBopa?

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHbIX 3HAHU I
1.Yto Takoe BasieHTHOCTH? OnpeAennuTe BaIEHTHOCTh aTOMa BOJIOPOJa.
OTBeETHI:
BaneHTHOCTS - 3TO ClTOCOOHOCTH aTOMa 00Pa30BBIBATH OMPEACIEHHOE YHCIO XUMUYECKUX
cBs3el. BaneHTHOCTH aTOMa BOJOpOAa paBHa 1.
BaneHTHOCTB - UnCcI0 XUMHUYECKHUX CBsI3el aroma. BajneHTHOCTH Boiopo/ia paBHa 1.
BasieHTHOCTB - 3TO CITOCOOHOCTH aTOMa 00Pa30BLIBATH OMPEETICHHOE YNCI0 XUMUUECKUX
cBs3eil. BaneHTHOCTH aTOMa BOJIOpoa NpuHsTa 3a 1.
BepHnriit oTBeT: BaneHTHOCTH - 3TO CIOCOOHOCTH aTOMa 00pa30BBIBATH ONPEACIICHHOE
YHUCJIO XUMUYECKUX CBA3€H. BaneHTHOCTh aToMa BogopoAda npuHsTa 3a 1.
2.YT10 TaKoe 3JIEKTPOJUTHYECKAs TUCCOLIAIMS BEIIECTBA?
OTBeETHI:
DIIEeKTPOTUTHYECKAs JUCCOIMAIIHS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHII BEIIECTBA
pacnanarbCs Ha HOHBI O] AEHCTBUEM MOJIEKYJT PACTBOPUTEIIS HJIM BBICOKOM TEMIIEPATYPHI.
DIEeKTPONUTHIECKAs JUCCOIMAIIHS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHII BEIIECTBA
pacnanarbCcs Ha MOHBI O] JEHCTBUEM MOJIEKYJT PACTBOPUTEIIA. .
DNEKTPOIUTHYECKAs JUCCOIMAIUS BEIIECTBA - 3TO CIIOCOOHOCTH YaCTHII BEIIECTBA
pacnanatbCs Ha KATUOHBI M @aHUOHBI TTOJ] ACCTBHEM MOJIEKYJ pACTBOPUTEIIS.

BepHsiit oTBEeT: DneKTpoMTHYECKAs TUCCOIUAIINS BEMIECTBA - 9TO CIIOCOOHOCTH YaCTHII
BEILIECTBA PacHaJaThCsl HA MOHBI MO/ IEUCTBUEM MOJIEKYJI PACTBOPUTENS HIIM BBICOKOM
TEeMIIepaTypHl.
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3.Kakue nporiecchl MpoTeKaloT Ha KaTo/€ B JIEKTPOXUMHUUECKOH CUCTEME.
OtBeTsI:
Ha xaroze npoTekaroT mpouecchl BOCCTAHOBJIEHUS BEILIECTB.
Ha karoze npoTekaroT mpouecchl IPUHATUS 3JIEKTPOHOB BEILIECTBAMHU.
Ha xaroze npoTekaroT mpoueccsl BOCCTAaHOBJIEHUS, T.€. IIPOLIECCHI IPUHATHUS JIEKTPOHOB
BEIIECTBAMH.
Bepnsiii orBeT: Ha karone npoTeKaroT IpoLecchl BOCCTAHOBIICHHUS, T.€. IIPOLECCHI
IPUHATHUS JIEKTPOHOB BELLIECTBAMHU.
4.HanumunTe KpaTKue 3JIEKTPOHHBIE (POPMYIIBI aTOMOB, 00pasyromux mMosekyisl Cl12, GeClI2?
[Toxaxkute MexaHu3M 00pa30BaHMsl yKa3aHHBIX MOJIEKYJI, OIIPEIEIIUTE UX CTPYKTYPY U
HOJIIPHOCTb.
OTtBeTsI:
Hcnons3ys I1C, 3anummuTe KpaTKue 3JIeKTPOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB, OTIPEICIUTE
ux BajleHTHOCTh. Ha ocHOBanuu tabnui [losnHra u MeTo/1a BaJICHTHBIX CBSI3€H OIpeenuTe
CTPYKTYPY U MOJIIPHOCTb MOJIEKYII.
Bepusriit otet: Cl...3523p5; Ge...4524p2; monexyna Cl2 umeer TMHEHHYIO CTPYKTYDY,
HenossipHasi; mosiekynna GeCl2 umeer yriioByr CTPYKTYpY, MOJISpHAsL.

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus. Ouenka «OTJIIMYHO» BoicTaBisieTcs CTyIEHTY,
IPaBUJIBHO BBIOJHUBILEMY BCE 33JJaHMsI SK3aMEHAIIMOHHOIO OMjieTa 1 Bce pacyeThl.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BeicTaBisieTcs CTYAEHTY,
B OCHOBHOM IIPaBHJILHO OTBETUBIIIEMY Ha BCE BOIPOCHI 3K3aMEHAIMOHHOIO OMUJIeTa, HO
JIOITYCTUBIIIEMY TIPH STOM HETIPUHIIMITHAIEHBIC OITHOKH B OTBETaX M pacueTax.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «¥Y JOBJIETBOPUTEJIBHO»
BBICTABIIIETCS CTYJEHTY, KOTOPBI B OCHOBHOM MPAaBUJILHO OTBETHJI HA TPH BOIIPOCA
9K3aMEHaIlMOHHOI 0 Ouera, v 100 He OTBETUII MOJHOCTHIO HAa OJIMH MJIH JIBA BOIPOCa, JIU00
JOTYCTHUJI CYIIIECTBEHHBIE U Jjake rpyOble OMTMOKU B 2-X WX 3-X 3a/1auaxX, HO HaMEeTHUJI
IIPaBWJIBHBII YTh UX BBINOJIHEHMS.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy
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