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

Hanpagienne noaroroBku/crnenHaibHocTh: 13.03.02 DekTpoIHEepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBanue o0pa3oBaTejibHOI MPOrpaMMbl: DIeKTPOTEXHHKA U YIeKTPUPUKALHSA
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

OueHovyHbIe MATEPHUAJIbI
Mo JUCHHUIJIHHE
XumMusa

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PASPABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

L Bnageney KopHeesa JI.A.
Pa3zpaboTunk - Mol Vaenmomrarop___|Rb7aae594-Korneeval A-4ea9e 99! JLLA. KopneeBa
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

PyKOBOI[HTeHB w Ceenennn o enagensue L3N M3K
00pa3oBaTeIbHOI Bperen MBaros A.C.
IPOrpaMMBI Waermnbuatop R28e5C30d-vanovAIS-37175ef6 A.C. IBanoB

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH o Ceeaenun o Bnagensue L3N M3K M ﬂ
BBIIIyCKaloIcn Brageney Morpebuccknin M.1. o .
Kadeapoi Waernmvdmratop  RCCT62052-PogrebisskiyMY-d58a694 [Torpebucckuit




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. OIIK-4 CniocoGeH mpuMEHSATh METObI aHATN3a U MOACIIUPOBAHHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIIE0BAHMS P PELICHUU MTPAKTUYECKUX 3a]1a4
N/I-3 JlemoHCTpUpyeT MOHUMAHUE XUMUYECKUX MPOLIECCOB

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanmsaruu: [Tucemennas padbora
1. l'anpBannveckuii anement. Dnekrponu3. Kopposus meramion (TectupoBanue)
2. OCHOBHBIE 3aKOHBI XUMHUU. DJIIEKTPOHHOE CTPOCHHE aTOMOB. XUMHUYECKas CBSI3b.
(TectupoBanue)
3. PactBopsI anekTponantoB. Bogopoansiii mokazarens (KonrponsHas padora)
4. Xumuueckasi TepMOIMHAMUKa, paBHOBecue, kunetuka (Konrponbnas padora)

BPC nucuumiInHbI

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIHeBAaeMOCTH IO
AUCHUTLINHE:

KM-1 OcHoBHbIE 3aKOHBI XUMHH.DIIEKTPOHHOE CTPOCHHE aTOMOB. XuMHUecKas cBs3b. (TecTupoBanue)
KM-2 Xwumudeckas TepMOJUHAMUKA, paBHOBecHe, kuHeTHKa (KoHTponbHas paboTa)

KM-3 PactBopsI aekTponutoB. Bomopoansrit mokazatens (KontponsHas padora)

KM-4 TanpBanuueckwuii aneMent. Dnekrponn3. Kopposus meramios (TectupoBanue)

Bujx npome:xyTouHOI aTTecTalmu — JK3aMeH.

Beca KOHTpOIBHBIX MeponpusITHii, %o
Wanekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16

Paznen nucrunanHb

CtpoeHue BelecTa

OCHOBHBIE 3aKOHBI XUMUHU. DJIIEKTPOHHOE CTPOCHUE ATOMOB.
[Tepuoanueckas cuctema 3J€MEHTOB. XUMUYECKasl CBS3b. +
Crpoenue MosieKyl. MeXMOJIeKyIsIpHble B3aUMOJEHCTBHS.

O6H_[I/IC 3aKOHOMCPHOCTU XUMHNYCCKUX IIPOLCCCOB.

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKU. XMMHUUECKOE paBHOBECHE.
OCHOBBI XMMHUYECKON KHHETHKH.




PacTtBopbI.

Konnenrtpanus. CuiibHBIE U CiTa0bIe 3JIEKTPOIUTHL. BogopoaHbIii

nokaszareib cpensl pH. ['maponus. ManopactBopumbie +
JJIEKTPOJIUTEHIL.
DIEKTPOXUMHUYECKHE MTPOLIECCHI.
XUMHYECKUE UCTOYHUKH TOKA. DekTpoiu3. Kopposus meranioB u +
3alUTa OT KOPPO3HH.

Bec KM: | 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
OIIK-4 N-3onk-4 JemoHcTpupyer | 3HaTh: KM-1 OcHoBHBIE 3aKOHBI XUMUHU.DJIEKTPOHHOE CTPOCHHUE aTOMOB.
MIOHUMaHUe XUMHUYECKHUX | CBOMCTBA pacTBOPOB U UX Xumunyeckas cBs3b. (TectupoBanue)
IIPOLECCOB OCHOBHBIE XapakTepucTuky, | KM-2 Xumuueckas TepMOAMHAMUKa, paBHOBecHe, knHeTnka (KoHTpoibHas

METO/IbI ONIPEICIICHHS U
OIICHKH 3TUX
XapaKTEPUCTHK;

OCHOBBI TEXHUKH
0€30MaCHOCTH U MpaBuUIia
MIPOBEICHUS YKCIICPUMEHTA B
XUMHUYECKOH J1abopaTOpHH.
OCHOBHBIC XapaKTePUCTUKU
OKHUCIIUTEIHHO-
BOCCTAaHOBHUTEIHHBIX CHCTEM,
KJ1accu(UKaLuio
ANEKTPOXUMHUYECKUX
CUCTEM, UX MPAKTUYECKOE
HCIIOJIb30BAHNUE;

OCHOBHBIE KHHETHUUYECKHE
3aKOHBI 1 3aKOHOMEPHOCTH
MIPOLIECCOB, MPUHITUIIBI
KHHETHYECKUX PaCUeTOB;
OCHOBHBIE 3aKOHBI 1
3aKOHOMEPHOCTH 001Iei
XUMHH U METOJIbI 00paboTKH
IKCITEPHUMEHTAITLHBIX

pabora)

KM-3 PactBopsl asiektponntoB. Bogoponnsbiil nokaszarens (KontponabHas
pabora)

KM-4 I'anbBannveckuii anemMeHT. DnekTpoius. Kopposus meramion
(TectupoBanmue)




JTaHHBIX;
OCHOBHBIE 3aKOHOMEPHOCTH
MPOLIECCOB KOPPO3UU
METaJIJIOB U 3alllUTHI
KOHCTPYKIIMOHHBIX
MaTepUajoB OT KOPPO3HH;
o01re 3aKOHOMEPHOCTH
XUMHUYECKHX SIBJICHUM U
MIPOIIECCOB, OCHOBBI
XUMHUYECKON
TEPMOAMHAMHKY, IIPUHITAIIHI
TEPMOAMHAMHYECKUX
pacyeTos;

KJ1acCU(UKALIMIO U CBOICTBA
XUMHYCCKHX 3JIEMEHTOB U
HX COCIMHECHHUM,
B3aMMOCBSI3b CTPOCHHS H
CBOICTB BEIIIECTB;
HCTOYHUKH HAyYHO-y4e€OHOM
uHpopmanuu (yaeOHUKH,
CIIPaBOYHMKH, Oa3bI
JAaHHBIX ) IO U3yYEHHBIM
pasnenam AUCITUTUTMHBL,
YMeTs:

MIPOBOJNTH XUMUICCKHM
9KCIIEPUMEHT 10 33/1aHHOM
MeToaunKe, 00paboTKy 1
aHaJIU3 TMOTYYECHHBIX
pe3yIBTaTOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOT0 anrmapara;
oOecrieunBaTh COOIIOIEHUE




NPaBUII TEXHUKU
0€301MaCHOCTH, TIOYKAPHOU
0€30MacHOCTH, HOPM
OXpaHBbI TPy
JIEMOHCTPHUPOBATH 0A30BEIC
3HaHUS B 00JIACTH XMMUH,
BBISIBIISITH XUMHUYECKYIO
CYIIHOCTB TTPOOIIEM,
BO3HUKAIOIMINUX B XOJI€
npodeCcCHOHATLHOU
JeSITeIbHOCTH; TPUMEHSTh
JUISL MIX Pa3perieHus
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, METOIbI
TEOPETUYECKOTO U
AKCIEPUMEHTAIHLHOTO
HCCIICIOBAHMS,
CaMOCTOSITENIbHO, TIOTIOJIHATh
Y CHCTEMaTHU3HPOBATh
IpUOOpETEHHbIE 3HAHUS 10
JMCIIATUTAHE;




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 npoBeaeHusi KOHTPOJIBHOI0 MeponpusiTusi: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATUU.

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

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bonpockl/3aganus asist IpOBEPKU

00y4eHus N0 TUCIUILINHE

3HaTh: HCTOYHHUKH HAy4yHO-y4eOHOI 1.

uHpopmanuu (yueOHukm, | 1. Onpesenute u cpaBHUTE CTPYKTYPY M NONAPHOCTL
CIIpaBOYHMKH, 0a3bl JAaHHBIX) IO monekyn BH3 1 HCl no meToay BaneHTHbIX cBA3EN.
M3YYEHHBIM pa3JieiaM JUCIHUILINHBL,

3HaTh: KJIacCH(UKAIMIO U CBOKMCTBA 1.

XUMHUYECKUX  DJJEMEHTOB U uX | 1. HanuwwuTe 31eKTPOHHYI0 KOHOUIYpaLmIo 04HOaTOMHOTO
COCIMHCHUH, B3aMMOCBS3b CTPOCHHS U MOHa C 3apsALoMm 3+, 06pa30BaHHOMO 3/IEMEHTOM
CBOMCTB BEILIECTB; TpeTbeit rnasHoM noarpynnbl TpeTbero nepuoaa Mc.

YKaXKuTe KBaHTOBblE Yncaa GOPMUPYIOLLETrO 31EKTPOHA
3TOro 31€MEHTA M €r0 3/1EKTPOHHbIE aHA/ONM.

3HaTh: OCHOBHBIE 3aKOHBI " 1.
3aKOHOMEPHOCTH 0O0mield xumuu u | 1. Onpeaenute u cpaBHUTE CTPYKTYPY U NONAPHOCTD
METO/IbI 00paboTKu mosnekyn AICI3 u PCI3 no meToay BaneHTHbIX CBA3EW.

SKCIICPUMCHTAJIbHBIX JAHHBIX;

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoHeHus 3Hanus: TecT CYUTaeTCsl BBINOJHEHHBIM Ha OLICHKY
«OTIUYHOY €CJTN BBITIOIHEHBI CIICTYIONINE YCIOBUS: - JaHBI MPABWIbHBIE OTBETHI HE MEHEE YeM Ha
90% BOMPOCOB TeCTa, UCKIIFOUYAsi BOMPOCHI, HA KOTOPBIE CTYIEHT JOJKEH AaTh CBOOOIHBIN OTBET; -
Ha BCE BOIPOCHI, IIPEIITOJIaratoIire CBOOO HBIN OTBET, CTY/ICHT JaJl MPAaBUILHBIN U TIOJHBIN OTBET.

Oyenxa: 4 («XOpOIIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoaneHus sHanus: TecT cauTaeTcs: BHIMOIHEHHBIM Ha OIEHKY
«XOpOIIIOY» €CITH BBIITOJTHEHBI CIICAYIONTUE YCIOBHS: - TaHbI IPABHIILHBIC OTBETH HE MEHEE YeM Ha
75% BOTMPOCOB TeCTa, UCKIIIOUAsi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJDKEH AaTh CBOOOIHBINA OTBET; -
Ha BCE BOITPOCHI, TPEJIIOIAralonIie CBOOOTHBIA OTBET, CTYICHT JIajl MPABUILHBIA OTBET, HO JI0-
MyCTUJI HE3HAUYUTEIbHBIC OTUOKHU M HE TT0Ka3al HeOOXOAUMOM MOTHOTHI.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50




OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: TecT CYUTaeTCs BHINOJHEHHBIM Ha OLICHKY
«Y IOBIETBOPHUTEIILHOY, €CIIH BBITIOJIHEHBI CIICIYIONINE YCIIOBUS: TaHBl TPABUIILHBIC OTBETHI HE
MeHee yeM Ha 50% BOIPOCOB TeCTa, UCKIIIOYAsi BOIPOCHI, HA KOTOPBIE CTYJICHT JOJDKEH JaTh
CBOOOJTHBIN OTBET; - Ha BCE BOIPOCHI, IIPEATOJIATraroIiue CBOOOHBIN OTBET, CTYICHT JaJ
HEMPOTUBOPEUYUBBIN OTBET, UJIM IIPU OTBETE JIOMYCTUJI 3HAUUTEIbHbIE HETOYHOCTH M HE MOKa3ajl
MOJIHOTHI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6binoaHeHus 3Hanus: TecT CanTaeTcs BHITOJIHCHHBIM Ha OLICHKY
«HeynoBneTBOPUTEIBHOY, €CIIH CTYICHTOM HE BBIIOJIHEHBI YCIOBUS, MPEAIOJIATAIONINE OLIEHKY
«Y IOBIIETBOPUTEIHHOY.

KM-2. XumMn4yeckasi TepMOAMHAMUKA, PABHOBeCHE, KHHETHKA

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJIBHOI0 MeponpusTusi: PaboTa BhINONHAETCS MO BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATHUU.

KpaTkoe conep:kanue 3a1aHusi:
HpI/IBeCTI/I peHIeHI/IC 3a1a4 110 TCMaMITepMOI{I/IHaMI/IKa, XUMHNYCCKOC paBHOBeCI/Ie U KMHCTHKA,
3amucarh BBIBOJIBI I10 PE3yJbTaTaM paciyeToB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHUpOBaHHbIE pe3yinbTathl | Bonpocsl/3ananus 1iis npoBepKu
00y4eHUs IO TUCIUILINHE
3HaTh:  0OLIME  3aKOHOMEPHOCTH 1.YcraHnoBuTe, BO3MOKHO, JIU BOCCTAHOBJIEHUE OKCUAA
XUMUYECKUX SIBIIGHUUA W TIPOIIECCOB, xenesa (1) yrmepoaom 10 cBoIHOTO MeTasuIa 1Mo
OCHOBBI XUMHUYECKON ypaBHeHuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
TEPMOJIMHAMUKH, IIPUHIAIIBI temneparypax 298 u 1000 1 craHJapTHBIX COCTOSTHUSIX
TEPMOJIMHAMHYECKUX PACUYETOB; BceXx BellecTB. [Ipumure, 4TO SHTAIBINS U SHTPOIHS
PEaKIy He 3aBUCAT OT TEMITEPATYPHI.
2.

1. 1.0npegenute obnacTb TemnepaTyp, B KOTOPO BO3MOXKEH
CaMOMpPOM3BOJIbHbIA NPOLECC NP CTaHAAPTHOM COCTOAHUM
Bewects: 2HF (r) + O3(r) - H20(x) + F2(r) + O2(r) .

3.1. Onpenenute ArH(O 298 10 3HaYECHUSM KOHCTAHT
PaBHOBECHSI PEAKIIMH MTPH PA3HBIX TEMIIEpaTypax
Kp1000=2,26, Kp1100=0,298.

4.1. Ilpu noBsllIeHUH TeMnepatypsl oT 292 1o 299,2 C
KOHCTaHTa CKOPOCTHU peakuuu n3menuaacs ot 0,069
10 0,084 n/monb-c. Paccunrtaiite SHEprui0 aKTUBAIIH.

YMmeth: obecrieunBaTh COONIO/ICHUE 1.0xcun cepsl (IV) xonndgecTBoM BetiecTBa 4 MOJIb/JT
OpaBWJI  TEXHUKHM  0O€30MacHOCTH, 1 KUCJIOPOJT KOJIMYECTBOM 2 MOJIb/JI CMEIIAHbI B
NOXKapHOW  OE30MacHOCTH,  HOPM 3aKpbITON cucteme npu aasineHuu P=3,039x105 I1a. K
OXpaHsl Tpyaa MOMEHTY HACTYILJICHUs paBHOBecHs B peakiuu 2SO2+

02 =2S03 ocranock 20% B3sitoro SO2.

OnpeenuTh paBHOBECHBIC KOHIICHTPAIHH
pearupyroImrx BelecTB U IaBlIeHUE B CUCTEME, TPU
KOTOPOM HACTYITHIIO PaBHOBECHE.

2.CxopocTts peakuuu anerosa ¢ ionpom CH3COCH3 +
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus as npoBepKu
00y4YeHUs 10 TUCITUTINHE

12 ® CH3COCH2I + HI npsimo niponopiinoHaibHa
KOHIICHTpALlUU alleTOHA U HE 3aBUCUT OT
KOHIIEHTpaluu Hoja. 3a Kakoe BpeMs [popearupyer
80% arieToHa, eciM MpU 3TOH K€ TEMIIEpaType
KOHIEHTPALHs €ro YMEHbIaeTcst BBoe 3a 30 MUHYT?

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6bINOJIHEHUs. 3HAHUA: - KOHTPOJIbHAs paboTa CUNTACTCS BBITOTHEHHON
Ha OLEHKY «OTIHYHOY, €CIIA CTYJCHT BBIOTHWI paboTy 6€3 OMMO0K U HEJT0YETOB, WIIN JOMYCTUI
OJIMH HEJ0YET.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6bINOJIHEHUs. 3HAHUA. - KOHTPOJIbHAst paboTa CUNTAEeTCsl BBITOJTHEHHON
Ha OIICHKY «XOpOIIIOY», €CJIH CTYACHT BBITOIHII padOTy MOTHOCTHIO, HO JIOMYCTHII B HEll He OoJiee
OJTHOY HEerpy0oil OIMOKY U OJTHOTO HETOYEeTa, WK He 0oJiee IBYX HEA0YETOB.

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: - KOHTPOJbHAs padoTa CYUUTACTCS BBIOJIHEHHOMN
Ha OILICHKY «Y JOBJIETBOPHUTEIHLHOY, €CITM CTYICHT MPABUILHO BBITIOJHWI HE MEHEE ITOJIOBUHBI
paboTHI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmukuy 6blNOJIHEHUs. 3HAHUA: - KOHTPOJIbHAsi pa00Ta CUNTAeTCs BBIITOJTHEHHON
Ha OIeHKY «HeyoBIeTBOPUTETHHOY, €CIIH CTYIEHTOM HE BBIIIOJIHEHBI YCIOBUS, IPEIOJIaraome
OLIEHKY «Y JIOBJIETBOPUTEIHHO.

KM-3. PacTBopbI 2J1eKTPOIMTOB. Bogopoaunsblii mokasaresb

®opmbl peanausanuu: [TuceMennas padora

Tun koHTpoLHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHUsi KOHTPOJIBLHOIO MeponipusATHA: PaboTa BBINONHAETCS MO BapUaHTaM Ha
IIPAKTUYECKOM 3aHATUU.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
3ammcarb YpaBHCHUA JUCCOMAIINH, 000CHOBATh peHICHUC COOTBETCTBYOIIIUMUA (bOpMYHaMH,

MIPOBECTH PaCUETHI peIIeHUe B 0011eM BUIE

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3anmaHUpOBaHHBIE pe3yibTaThl 00ydeHus mo | Bompockl/3amanus nms npoBepKu
JUCLUIUINHE

3HaTh: OCHOBHBIE KHHETUYECKHE 3aKOHBI H 1.Kak n3MeHsieTcs CTeneHb JUCCOLUAUN
3aKOHOMEPHOCTH  IPOLECCOB,  MPUHLUIIBI CJ1a0BIX KMCIIOT U OCHOBAHUM MpH
KMHETUYECKUX PacueToB; pa3baBieHUN?

3HaTh: OCHOBHBIE XapaKTEpUCTUKU 1.Yro xapakTepu3yeT KOHCTaHTa
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ CHUCTEM, JIUCCOLIMALINH, OT KaKuX ()aKTOpOB OHA
KJIaCCU(UKALUIO 3JEKTPOXUMHUYECKUX CHCTEM, 3aBUCHUT?

UX NPAKTUYECKOE UCIOJIb30BAHNUE;
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3amnuaHUpOBaHHBIE Pe3ybTaThl OOYy4eHHUS IO
JTUCHUTIIINHE

Bonpocei/3aganus 11t mpoBepKU

3HaTh: CBOMCTBA pPacTBOpOB M HX OCHOBHBIC
XAPaAKTCPUCTHUKHU, MCTOAbI OINPCACICHUA U
OLICHKH 3THUX XapaKTCPUCTHUK;

1.ITpuBenute onpeneneHue CTENeHU
mucconuanuu. Kakue Bemiectsa
Ha3bIBAIOTCS AJIEKTpoJuTaMu? Yem CHIIbHbBIC
AJIEKTPOJIUTHI OTJIMYAIOTCS OT CJIA0BIX?

VYMeTh: MPOBOIUTH XMMUYECKUH KCIIEPUMEHT
10 33JIaHHOW MeToJHKe, 00pabOTKy M aHAIU3
HOJYYCHHBIX pPE3yJbTaTOB C IPHUBJICYCHUEM
COOTBETCTBYIOIIETO MaTeMaTu4ecKOro
arnmaparta;

1.Paccuuraiite pH pactBopa KOH, ecnu
M3BECTHO, 4TO ero TuTp paseH 0,004 r/mur.
2.I1pu pactBopernn okcuaoB cepsl (IV) u
(VI) B Bome obOpa3syrotcs kuciaotsl H2SO3
n H2S0O4. Paccuuraiite pH 0,01M BogHbIX
PacTBOPOB ITUX KHUCIIOT.
3.Paccuuraiite pH BogHOTO pacTBOpa
FeSO4 c konnentpamueir 0,1 Mob/1.
Kak Oyner MEHATBCS CTETIEHb TUIPOIU3a
IIPH MTOBBIIICHUU KOHIICHTPAIIMH YKA3aHHOTO
pacTBopa U pu

TIOHIDKEHUU TeMITepPaTyphl?

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 8bINOJIHEHUsL 3HAHUA: - KOHTPOJIbHAsi paboTa CUNTAeTCsl BBITOJTHEHHON
Ha OLEHKY «OTJIHYHOY, €CIIU CTYJEHT BBIIOIHUI paboTy 6e3 OuO0K U HEA0YETOB, WU JOMYCTUI
OJIUH HEJ0YET.

Oyenka: 4 («X0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: KOHTPOJIbHAs paboTa CUUTAETCS BBHITIOTHEHHON
Ha OIICHKY «XOpOIIIO», €CIIH CTYACHT BBITOIHII padOTy MOTHOCTHIO, HO JIOMTYCTHII B HEll He Ooitee
OJTHO Herpy0Oo# OIMOKY M OJHOTO HEJ0YeTa, WK He Oosiee IBYyX HeI0UYETOB.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuky 6bINOJIHEHUs. 3HAHUA: KOHTPOJIbHAS pad0Ta CYNTACTCS BBHITIOJTHEHHON
Ha OIIEHKY «Y JI0BJIETBOPUTENILHOY, €CJIU CTYAEHT MPaBUIBHO BHIMOJIHMI HE MEHEE MOJIOBUHbI
paboTHI.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUA: KOHTPOJIbHAS pad0Ta CYNTACTCS BBHITIOTHEHHON
Ha OleHKY «HeynoBIeTBOPUTEIHHOY, €CIIH CTYIEHTOM HE BBIINOJIHEHB! YCIOBUS, IPeNoararlme
OLIEHKY «Y IOBJIETBOPUTEIBHO.

KM-4. I'anbBaHUYeCKHUI 3J1eMeHT. JJeKkTpo/mn3. Koppo3usi mera/uios

®opmbl peanusanun: [lucemennas padbora

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHOro meponpusitusi B BPC: 25

Hpouenypa NMPOBEACHUA KOHTPOJBbHOI0O MEPONIPUATHUA: Pabora BBIIOIHSETCS 1O BapHWaHTaM Ha

MPAKTUYCCKOM 3aHATHH.

KpaTkoe cogep:xkanue 3a1aHus:

Bri6epute o1 U3 NpUBEAEHHBIX B TECTE OTBETOB M MHUCbMEHHO 000CHYiiTe ero. Pabora
OpUEHTUPOBAaHA HA OCHOBHBIE XapaKTEPUCTUKU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM,
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KIIACCHU(PUKAIIUIO AIEKTPOXUMUYECKUX CUCTEM, HX TIPAKTHUECKOE UCIIOIH30BAHNUE; OCHOBHBIE
3aKOHOMEPHOCTH MPOLIECCOB KOPPO3UH METAJUIOB U 3aIIUThl KOHCTPYKIIMOHHBIX MaTepHUajoB

OT KOPPO3HH.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3annaHUpOBaHHBIE PE3YNbTAaThl O0Y4YCHHS
10 TUCLUILINHE

Bonpocsl/3aganus 11t IpoBepKU

3HaTh: OCHOBHBIC 3aKOHOMEPHOCTH
IPOLIECCOB KOPPO3UU METAJUIOB M 3aIIUTHI
KOHCTPYKIIMOHHBIX MaTepHUalloB oT
KOPpPO3UH;

1.Onpenenure TEpMOAMHAMUYECKYIO
BO3MOKHOCTB JIEKTPOXUMUYECKON KOPPO3UHU
uznenus u3 gatyau Zn/Cu B
obeckucnopoxxenHom pactsope 0,1 M NaCl
Ipu KOMHATHOM Temneparype. Hamummre
YPaBHEHHUS aHOJIHOTO U KaTOAHOI'O IIPOLIECCOB.
CKOJBKO M KaKOTO KOMIIOHEHTA pa3pyLINTCs,
€CJIU B Pe3yJbTaTe BbLACIUTCS 5,6 MIT
Bojopoaa(H.y.) Omeem: Koppo3us BO3MOXHA €
BBIICJICHHEM BOJIOpOoJa. Macca OKMCIIEHHOro Zn
paBHa 16,4 mr.

2.IlepeuncauTe npaBuia BOCCTAHOBJICHUS HA
KaTo/ie MIPH AJIEKTPOIM3€E U3 BOJHOTO pacTBOpa
AJIEKTPOJINTA.

3HaTh: OCHOBBI TEXHUKH O€30MACHOCTH U
npaBujia TPOBEJICHUS OKCICPUMEHTA B
XUMHUYECKOH J1ab0opaTOpuHu.

1.3 yero cocTouT rajibBAHUYECKUI FIEMEHT?
Kak onpenenutb Kakoil U3 IBYX 3JIEKTPOJOB
OyZeT aHO/IOM, a KaKoM - KaToJIoM,

YMeTh: 1eMOHCTPpUPOBATH 0A30BBIC 3HAHUS
B 00JaCTH XUMUH, BBISBISATH XUMHUYECKYIO
CYILIHOCTh MpoO0JIeM, BO3HUKAIOLIUX B XOJ€

HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,
MNPUMCHATE IJIA UX pa3pClICHUS OCHOBHBLIC
3aKOHBI CCTCCTBO3HAHUA, MCETOJBbI
TCOPCTUUCCKOTO W OKCICPHUMCHTAJIBHOI'O
HUCCICa0BaHUsd, CaMOCTOATCIIBHO,
ITOIIOJIHATH n CUCTCMATHU3UPOBATH

HpI/IO6peTeHHHe 3HaHUA 110 AUCHUIIIIUHEC,

1.Paccumraiite 9/1C Mn/Cu raJibBaHU4ECKOIO
aneMenTa npu 298 K u akTMBHOCTH
NOTEHLUAIONPeNEI0OIIMX HOHOB KaTosa 10-4
MoJIb/11, anoxa 10-2 monw/i1. CocTaBbTe
yYpaBHEHUS JIEKTPOJIHBIX MPOIIECCOB U
TOKOOOPAa3yIoIIeil peakinu.

2.PaccunTaiite Bpemsi, HEOOX0IMMOE IS
nonmydeHust 10 r Ni- MeTamuInuecKoro NOKphITHS
Ha KEJIe3HOH JIeTalIn AIEKTPOIU30M BOJTHOTO
pactBopa NiSO4 npu Toke, paBHOM 5 A 1
KaTOJTHOM BBIXOJIOM I10 TOKY, paBHOM 65%.
[IpennoxuTe noaAXoAsIIMKA MaTepuail aHOa.
Hanumure ypaBHEHUS 2IEKTPOTHBIX
npoueccoB. Omeem: 168,6 MUHYT, aHOZT —
HHKEJIEBBI. .

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu binoaneHus snanus: TecT cauTaeTcs BBINOTHCHHBIM Ha OIEHKY
«OTJIMYHO» €CJIU BBIMOJIHEHBI CIICAYIOIINE YCIOBUS: - TaHbI IIPABUIIbHBIC OTBETHI HE MEHEE YeM Ha
90% BOIIPOCOB TeCTa, UCKIIFOYasi BOMPOCHI, HA KOTOPHIE CTYICHT JOJDKEH JaTh CBOOOHBIN OTBET; -
Ha BCE BOIPOCHI, TIPEATNOJIAraroIIne CBOOOIHBIN OTBET, CTYICHT JaJl IPAaBUJIbHBIN U TIOJHBIH OTBET.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6binoaHeHuss 3Hanust: TecT CYUTaeTCs BHIMOJIHCHHBIM Ha OLICHKY
«XO0pOIII0» €CITH BBITIOJIHEHBI CIICYIOINE YCIOBHS: - JIaHbI IPABUJIbHBIC OTBETHI HE MCHEE UeM Ha
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75% BOMPOCOB TeCTa, UCKIIIOUYAsi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJKEH AaTh CBOOOIHBIN OTBET; -
Ha BCE BOIPOCHI, MIPEIITOJIararIire CBOOO HBIA OTBET, CTYICHT JaJl MPAaBWIbHBINA OTBET, HO J0-
MyCTUJI HE3HAYUTEIbHBIC OITMOKYU M HE TIOKa3a]l HeOOXOIUMOM MOTHOTHI.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50

Onucanue xapakxmepucmuxu 8blnoaHeHus: 3Hanus: TecT CUuTaeTcsl BBITOJTHEHHBIM Ha OLEHKY
«Y TOBIIETBOPUTEITHHOY, €CITH BBIITOJIHEHBI CICAYIONINE YCIOBUS: JaHbl IPABHIBLHBIC OTBETHI HE

MeHee yeM Ha 50% BOIMpOCOB TeCTa, UCKIII0Yasi BOIPOCHI, Ha KOTOPBIE CTYJEHT JO0JKEH 1aTh

CBOOO/IHBIN OTBET; - HA BCE BOMPOCHI, TIPEIIOIAraroIiue CBOOO HBIN OTBET, CTYACHT Aall
HETPOTUBOPEYHBBII OTBET, HIIU IPU OTBETE JOMYCTHII 3HAYATEIIbHBIC HETOYHOCTH M HE TIOKa3ajl
MTOJTHOTBHI.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6binoaneHus sHanus: TecT cuuTaeTcs BbIIOJIHEHHBIM Ha OLEHKY
«HeynoBiIeTBOPUTENBHO», €CIIU CTYJIEHTOM HE BBIIIOJHEHBI YCIOBUS, IPEATIOIAratolue OLEHKY
«Y IOBJIETBOPUTEIBHO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 3anmummTe KpaTkue BaJeHTHbIE (hopMyIbl st aroMoB MoJeKynsl NiCl2. [lokaxuTe obpa3zoBanue
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 peakun 3A
<> B pu noctosiHHO# T? 3anummTte KHHETHYECKHE YPaBHEHHUS ISl IPSIMOM B 00paTHO# peakuuii. Bo
CKOJIBKO Pa3 U3MEHSTCSI CKOPOCTH MPSMON M 0OpaTHON peakiyii Ipy YBEJINYEHUH O0IIEro IaBJICHUs 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 ICKTPOIHBIX MIPOLECCOB, IIOKAKUTE X0 MOJSPU3ALHOHHBIX 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). 3anumure 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/Muaukarop: NJI-3ork-4 JleMoHCTpUpyeT mOHUMaHNEe XMMUYECKHUX TPOLIECCOB

Bomnpocel, 3axanus
1.1. Hanmummre snextponssie Gpopmyisl atomoB W, Cl, Si. Onpenenure Bce BO3MOXKHbIE
BAJICHTHOCTH aTOMOB W. AHAJIOTOM KaKHX 3JIEMEHTOB SIBIISIETCS dJieMeHT W?
2.1. MOXHO JT1 IPUMEHATH AIFOMUHUI U1 BOCCTAaHOBJICHHS MarHusi U3 €ro OKCHJIa Mpu
CTaHJapTHBIX YCIOBUAX U TeMiieparype 300K?
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3.1. Bnusinue nonHoi cuisl pacrsopa Ha pH. Paccuurars pH pactBopa, coaeprkariero 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 (kaToanslii BIX0a MeTaiia o Toky 60%, aHOAHBIN BBIXOJ 110 TOKY Ta3za — 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?
[Tokaxkute X0 MOJIAPU3ALMOHHBIX KPUBBIX.

5.1. KakoB MexaHH3M KOPPO3UHU CTAJIBHOTO TPYOOIPOBO/IA, 3aII0JIHEHHOT'O PAaCTBOPOM
CEpHHUCTOM KUCIOTH ¢ pH=3 B 0TCYyTCTBUU pacTBOPEeHHOI0 Kuciopoaa? Hanumure ypaBHEHUS
IPOIIECCOB HA KaTOJAHBIX M aHOAHBIX ydacTkax Tpy0. Ckoibko rpammoB metasia (Fe)
MIPOKOPPOAMPOBAIIO, €CIU 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? [loaspHbl Jiu 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 nmonymnpeBpaieHus siaeMeHTapHoi peakuun 2A—B cocraBisier 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.
Cpasuutb 0. B 0,01 M u B 10-5 M pactBopax NH4OH.

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 11l IPOBEPKH OCTATOYHBIX 3HAHUI
1.Yto Takoe BasieHTHOCTH? OnpeAenuTe 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 nporecchl NpOTEKarOT Ha KaTOJE B 2JIEKTPOXUMHUECKON CHCTEME.
OtBeTsI:
Ha xaroze npoTekaroT mpouecchl BOCCTAHOBJIEHUS BEILIECTB.
Ha karoze npoTekaroT mpouecchl IPUHATUS 3JIEKTPOHOB BEILIECTBAMHU.
Ha xarone npoTekaroT mpoLecchl BOCCTAHOBIIEHMUS], T.€. IIPOLIECCHI IIPUHATHUS 3JIEKTPOHOB
BEIIECTBAMH.
Bepnsiii orBeT: Ha karone npoTeKaroT IpoLecchl BOCCTAHOBIICHHUS, T.€. IIPOLECCHI
IPUHATHUS JIEKTPOHOB BELLIECTBAMHU.
4.HanumuTe KpaTKue 3JIeKTPOHHBIE (hOpMYIIBI aTOMOB, 00pasytomux Moiekynsl C12, GeCl2?
[Toxaxkute MexaHu3M 00pa30BaHMsl yKa3aHHBIX MOJIEKYJI, OIPEAEIUTE UX CTPYKTYpPY U
HOJIIPHOCTb.
OTtBeTsI:
Hcnons3ys I1C, 3anummuTe KpaTKue 3JIeKTPOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB, OTIPEICIUTE
uXx BajeHTHOCTh. Ha ocHOBanuu Tabuun [lonuHra u Merosia BaJIeHTHBIX CBSA3EH OIpeesInTe
CTPYKTYPY U MOJIIPHOCTb MOJIEKYII.
Bepusriit otet: Cl...3523p5; Ge...4524p2; monekyna Cl2 umeer TMHEHHYIO CTPYKTYpY,
HenossipHasi; mosiekynna GeCl2 umeer yriioByr CTPYKTYpY, MOJISpHAsL.

11. Onucanue wikanvt oyenusanus

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

Oyenxa: 4 («XOpoILI0»)
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 HETIPHHIUITHAILHBIE ONTMOKY B OTBETaX M pacueTax.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoanenus snanua: Ounenka «¥Y JOBJIIETBOPUTEJIBHO»
BBICTABIIIETCS CTYJEHTY, KOTOPBI B OCHOBHOM MPAaBUJILHO OTBETHJI HA TPH BOIIPOCA
HK3aMEHaIlMOHHOr 0 Oniera, ¥ TM00 He OTBETUJI MOJIHOCTBIO Ha OJIMH WJIHU JIBa BOIIpoca, 1100
JOTYCTHUJI CYIIIECTBEHHBIE U Jjake rpyOble OMTMOKU B 2-X WX 3-X 3a/1auaxX, HO HaMEeTHUJI
IIPaBWJIBHBIN ITYTh X BBINOJIHEHHUS.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «HEY IOBJIETBOPUTEJIbHO»
BBICTABIISIETCS CTYJEHTY, €CJIU CTYJAEHTOM HE BBIIIOJIHEHBI YCIIOBUS, PEANOJIATralonnue OLEeHKY
«Y 1OBJIETBOPUTEIILHOY.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
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