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

Hanpagnenne noarorosku/cnenuaibHocth: 08.03.01 CTpourtenscreo

HaumenoBanue oO6pa3zoBare/ibHOM nporpamMmal: IIpoMbllIeHHOE, TPaKAAHCKOE M JHepreTu4yecKoe
CTPOMTEJILCTBO

YpoBeHns 00pa3oBaHus: BeicIiee 00pa3oBaHue - 0aKaJaBpHaT

®opma o0yuennsi: OUHO-3204HAS

OueHovYHbIe MAaTEPHUAJIbI
Mo JUCHHUIJIHHE
XumMusa

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:
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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-1 CniocoGeH pemiath 3aaa4u MpoGhecCHOHATBHON IEATeILHOCTH Ha OCHOBE
MCIIOJIb30BaHUsl TEOPETUUECKUX U IPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUYECKUX HAYK, a
TaK)Ke€ MaTEMATUYECKOTO arnrapara
N/I-1 BersiBenue u kinaccupukanus GU3HUECKUX U XUMHUUECKUX MTPOIIECCOB, MPOTEKAIOIINX
Ha 00beKTe NpodhecCHOHAIBHON eI TeIbHOCTH
NJ1-3 Onpenenenue XxapakTEpUCTUK XUMUYECKOIO ITpoLiecca (SBJIEHUS ), XapaKTEPHOTO 1S
00BEKTOB IPOPECCUOHATIBHOM 1€ TeIbHOCTH, HA OCHOBE 3KCIIEPUMEHTAJIbHBIX UCCIIEJOBAHUI
NJI-5 Bei6op 6a30BbIX GU3NIECKUX U XUMUYECKUX 3aKOHOB JUISl PEILICHHS 33124
npodeccuoHaIbHOMN e TeIbHOCTH

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITncemenHas padora
1. l'anpBannveckuii anemeHT. Dnexrponus. Kopposus meramios (KonrponsHas padora)
2. IIpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYII, CTpoeHue aroma. Borpockl o nabopaTopHoii
pabote no pazneny 1 (Kontponbhas padota)
3. PactBopsI anexktponntoB. Bogopoansrii mokazarens (KonTponsHas padbota)
4. Xumuueckasi TepMOIMHAMUKa, paBHOBecue, kunetuka (KoHtponbHas padora)

BPC nucuuminHbl

4 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO
AUCHUILINHE:

KM-1 [IIpoctpaHcTBEeHHas CTPyKTypa MOJIEKYJI, CTpoeHHe aToMa. Bonpocs! no 1aboparopHoii pabote

no pazneny 1 (KonrponbsHas pabota)
KM-2 Xwumudeckas TepMOJUHAMUKA, paBHOBecHe, kuHeTnka (KonTponbHas pabota)
KM-3 PactBOpsI 251ekTposuTOB. Bomopoaubtii mokazatens (KonTponsHas padoTa)
KM-4 TanpBanuueckuii anemeHt. Jnexktponus. Kopposus meramioB (Kontposnbhas paboTa)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunexc KM-1 | KM-2 | KM-3 | KM-4

Paszgen nucuurimHel
JEI1 TUCIT KM:

Cpoxk KM: 4 8 12 16

BBenenue.




OCHOBHBIC 3aKOHBI XMMHH

Paznen 2. CtpoeHue BeliecTra

CTpOCHI/IC BE€IICCTBA

Paznen 3. O01ue 3akOHOMEPHOCTH XMMUYECKUX TPOLIECCOB.
XUMHYECKOE PABHOBECHE

OO61re 3aKOHOMEPHOCTH XMMHUYECKHUX IIPOLECCOB. XUMUYECKOE
paBHOBECHE

Paznen 4. PactBopbl

PactBops!

Paznen 5. DnexTpoxuMHuuecKre IpoLecchl

3J’I€KTpOXI/IMI/I‘~IeCKI/IC IMpoLICCChI

Bec KM:

15

25

25

35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCLIUIUINHE

KOHTpOJ’IBHaﬂ TOYKa

OIIK-1 N -lonk-1

IMpouccCcCoBs,
Ha

JACATCIIBHOCTH

BreisiBneane wu
Kiaccuukanms

(UBHYECKUX U XUMHYCCKHX
MPOTEKAIOIINX

o0BeKTe

npodeccuoHanbHOM

3HaTh:

0a30BbIE 3aKOHBI 00IIEH
XUMHUH, 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUYECKUX
MPOIIECCOB, XUMUUYECKOE U
(hazoBbIe paBHOBECHS,
CKOpPOCTb pEaKUUid U METOIbI
€€ peryMpoBaHus,
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUECKUX
MPOIIECCOB, XUMUUYECKOE U
(hazoBbIe paBHOBECHS,
CKOpPOCTb pEaKUrii U METObI
€€ peryIupoBaHus Mpu
BBIOOPE ONTHUMAJIbHBIX
TEXHOJIOTHI U CXEeM TIpH
MPOBEACHUU CTPOUTEITHHO-
MOHTaKHBIX paboT B chepe
MIPOMBIIIIJICHHOTO U
TPaxaaHCKOTO
CTPOUTEITHCTBA

KM-2 Xumuueckas TepMoArHAMHKa, paBHOBecHe, kKuHeTuka (KoHTposbHas
pabora)

OIIK-1 N/1-3onk-1

XUMHUYECKOTO
(siBEHUSA),

Onpenenennie

XapaKTEPUCTHK

nporecca
XapaKTepHOro

3HaTh:

OCHOBHBIE XapaKTEPUCTUKH
OKHCJIUTENLHO-
BOCCTAHOBHUTEILHBIX CHCTEM,

KM-1 IIpoctpaHcTBeHHAas CTPYKTYypa MOJIEKYJ, CTPO€HHE aToMa. Bompocsl
1o JtaboparopHoit padote mo pazaeny 1 (Konrponbhas padorta)

KM-4 I'anbBannveckuii anemMeHT. DnekTponus. Koppos3us meramion
(KontposnbHas paborta)




JUISt 00BEKTOB
po(heCcCHOHATILHOM
JIeITEIbHOCTH, Ha OCHOBE
9KCIIEPUMEHTAIIbHBIX
HCCIIeIOBaHUM

KJ1accu(huKanuio
3IEKTPOXUMHUUYECKUX
CUCTEM, UX MPAKTHYECKOE
WCIIOJIb30BAHNE, TPUHLUIIBI
AIEKTPOXUMHUUYECKUX
MIPOLIECCOB, IPUMEHUTEIBLHO
K YCJIOBUSIM JKCIUTyaTalluu
31aHHUH (COOPYKCHHIN)
MIPOMBIIIIJICHHOTO U
IPaKJAHCKOr0 Ha3HAYEHUS
o011re 3aKOHOMEPHOCTH
XUMUYECKUX SIBJIICHUN U
IIPOLIECCOB, OCHOBBI
XUMHUYECKON
TEPMOJIUHAMUKH, TPUHITUTIBI
TEPMOJIUHAMUYECKUX
pacyeToB Mpu onpeaeIeHue
0a30BBIX MMAPAMETPOB
TEIUIOBOTO PEeKUMA 3IaHUHN U
COOPYEHHM, OCHOBHBIE
KUHETHYECKUE 3aKOHBI U
3aKOHOMEPHOCTH IMIPOLIECCOB,
MIPUHIUTIBI KHHETUYECKHUX
pacyeToB

OIlK-1

N-50nk-1 Beibop 6a30BbIx
(GU3MYECKUX ¥ XUMHYECKUX
3aKOHOB JUIS PEIICHUS 3a/1a4
npodeccuoHaNbHOM
JeSTEIbHOCTH

3HAaTh.

OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3HH
METAJIJI0B U 3aIMUTEI
KOHCTPYKIIHOHHBIX
MaTepHUaIoB OT KOPPO3HH,
OCHOBHEIE 3aKOHBI U
KIaccupuKauu
XUMHYECKHX TPOIIECCOB B

KM-1 IIpocTtpaHcTBEHHAas CTPYKTypa MOJIEKYJ, CTpoeHue aToma. Bornpocsr
o naboparopHoit padore no pazaeny 1 (Konrponsnas padora)

KM-3 PactBopsI anektponntoB. Bomopoaasiil mokazarens (KonTpoiasHas
paborta)




001IeH XUMUH,
KJ1acCU(UKALIMIO U CBOMCTBA
XUMHUUYECKUX 3JIEMEHTOB U
HX COCTMHECHHUM,
B3alMOCBSI3b CTPOEHUS U
CBOMCTB BEILIECTB

CBOMCTBA PaCTBOPOB U UX
OCHOBHBIE XapaKTEPUCTHKH,
9KCIIEPUMEHTAJIbHBIE
METO/Ibl OIIPEIENICHUS U
OLIEHKH 3TUX XapaKTEPUCTHK
IIPY CTPOUTENBCTBE 31aHUI
(coopy>xeHus)
IIPOMBIIIJIEHHOTO U
Ipa)XIaHCKOr0 Ha3HAYEHUS,
OCHOBHBIE CBOMCTBA
KOJUIOM/IHBIX U AUCIIEPCHBIX
CUCTEM, IIPOLIECCOB
azcopOoIu u
3aKOHOMEPHOCTEN
HapyLIeHUs UX
arperaTUBHON yCTOMYUBOCTH
IIPU BBIOOPE ONTUMAJIbHBIX
TEXHOJIOTHH U CXEM
MIPOU3BOJICTBA




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. IIpocTpaHcTBeHHAsl CTPYKTYpa MoOJIeKYJI, CTpoeHHne aToma. Bonpocskl no
JlabopaTropHoii padore no pa3aeay 1

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBegeHHs] KOHTPOJIBbHOIO MeponpusaTusi: PaGora BbINONHAETCS IO BapuaHTaM
OuiieTa Ha MPaAKTUYECKOM 3aHATHU.

Kpatkoe cogepxanue 3a1aHusi:
Pabota opreHTHpOBaHA HAa 3HAHKE MTOJIOKCHHUSI KBAHTOBO-MEXaHUICCKOW MOJICTTH CTPOCHHUS
aToMa, OIpe/ieNIeHNe MPOCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJI 110 METOY BaJICHTHBIX CBSI3EH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTATHL o6yquI/151 110 BOHpOCLI/?»aI[aHI/ISI A IIPOBEPKU
JUCIHHMITIINHE

3HaTh: O0OLME 3aKOHOMEPHOCTH XHUMHUYECKHX 1.Onpenennte U CpaBHUTE CTPYKTYPY U
SBJICHUA W TMPOLECCOB, OCHOBBI XHMHUYECKOU nossipaocth Mosiekyn AICI3 u PCI3 o
TEPMOJMHAMUKY, MPUHIUIBI TEPMOJAUHAMUYECKUX METO/Ty BaJICHTHBIX CBSI3EH.

pacyeToB HpHU ONpenesicHHe 0a30BbIX TapaMeTpOB
TEIUVIOBOTO PEXUMa 3JIaHUH H  COOPYKCHUIA,

OCHOBHBIE KUHETUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU IPOLIECCOB, HPUHIUIIBL

KMHETUYECKUX PacueToB

3HaTb: CBOWCTBA PACTBOPOB M HX OCHOBHBIE | .Hanmumure 21eKTpOHHYIO
XapaKTepUCTUKH, HKCHEPHUMEHTAIbHbIE METO/IbI KOH(UTYypaluio 0JJHOATOMHOI'O HOHA C
OINpPECICHUS U OLEHKH ITHUX XapaKTEpUCTHK IpHU 3apsiioM 3+, 00pa30BaHHOTO IEMEHTOM
CTPOUTEIILCTBE 3IaHUI (coopyxeHus) TpPEThEH TNIABHOW MOATPYNIIbI TPETHETO
IPOMBIIIJIEHHOIO M TPaXXAAHCKOTO Ha3HA4YECHMs, nepuoga [IC. Ykaxurte KBaHTOBBIE
OCHOBHBIE CBOMCTBA KOJIJIOMJHBIX M JIUCHEPCHBIX quciaa (GOPMUPYIOIIErO JIEKTPOHA ITOrO
CHCTEM, IIPOLIECCOB ajzcopouun " AJIEMEHTA U €r0 JIEKTPOHHBIE aHAJIOTH.

3aKOHOMEPHOCTEH HapyLIEHUs WX arperaTuBHOMN
YCTOMYMBOCTH  TNpH  BbIOOpE  ONTHMAJIbHBIX
TEXHOJIOTHH B CXEM IMPONU3BOJACTBA

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. Xumuueckas TEPMOAUHAMHUKA, PABHOBECHUEC, KHHETHKA

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOTO MeponpusTusi: Padora BBINONHSIETCS O BapHaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU.

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
Pa6oTa OPUCHTHPOBAHA HA 3HAHUC 3aKOHOB U O6H.[I/IX SaKOHOMepHOCTeﬁ XUMHUYECKUX SBICHUN
" IMpOoLEeCCoB, OCHOB XHUMHYICCKOM TCPMOANHAMUKH, IPUHLIUIIOB TCPMOJANHAMHNYCCKUX
pacd€ToB; OCHOB KMHCTHYCCKHX 3aKOHOB U SaKOHOMepHOCTCﬁ IMpouecCCOB, IIPUHIHIIOB
KHMHCTUYCCKHUX PACUCTOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3armaHUpOBaHHBIC PE3yJIbTaThl O00y4YeHHs 10 | Bompockl/3aganust Uil POBEPKH
JUCLIUIUIMHE

3HaTh: 0a30Bble 3aKOHBI OOMIEH XUMUH, 1.YcranoBure, BO3MOXKHO, JIU
3aKOHOMEPHOCTH  MPOTEKAHHUS  XUMHYECKHX BOCCTaHOBJIeHHE oKcuaa xenesa (I11)
IIPOLIECCOB, XUMHUYECKOE u ¢bazoBbie YIJIEPOJIOM /10 CBOJIHOTO METajlia 1o
PaBHOBECHUsI, CKOPOCTb PEAaKLUWd U METOABI €€ ypaBuenuto Fe203 + 3C(rpadur) = 2Fe +
peryaupoBaHusi, 3aKOHOMEPHOCTH IPOTEKAHUS 3CO npu Temnepatypax 298 u 1000 u
XMMUYECKUX  MPOILIECCOB, XHUMHUYECKOE U CTaHJApTHBIX COCTOSIHUAX BCEX BELIECTB.
¢da3zoBble paBHOBECUS, CKOPOCTb peakUui u [IpumuTe, 94TO SHTATBIUS U SHTPOIIHUS
METOJBI €€ PEeryJupoBaHHs TIpU BBIOOpE peaKklMM HE 3aBUCAT OT TEMIIEPATYPBHI.

ONTUMAIBHBIX TEXHOJOTHH M CXeM IIpHu
MPOBEJICHUN CTPOUTENHFHO-MOHTAKHBIX paboT B
chepe TMPOMBIIUIEHHOTO U  TPaXXJIaHCKOTO
CTPOUTENHCTBA

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus 3nanus: OLeHKa "yI0BIETBOPUTEILHO" BBICTABIISAETCS
€CIIM 3a/1aHU€E TPEUMYILLIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIITOJIHEHO HCBCPHO HUJIN MMPEUMYIICCTBEHHO HE BBIIIOJITHEHO

KM-3. PacTBopbI 2J1eKTPOJIMTOB. BomopoaHbIil moka3areib

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO MeponpusaTusi: Pabota BbINOIHAETCS 1O BapuaHTaM
OMJIETOB HA IPAKTUYECKOM 3aHATHH.

Kpartkoe cogep:kanue 3aiaHusA:
Pabora opueHTHpOBaHa Ha 3yYEHHE CBOMCTB PACTBOPOB U MX OCHOBHBIX XapAKTEPUCTHUK,
METO/I0B OIIPEJEIICHUS U OLIEHKH 3TUX XapaKTEPUCTHK.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3annaHupoOBaHHBIE pe3ynbTaThl oOyueHUs Mo | Bompockl/3ananus 1 MpoBEpKU

JUACLUIUIMHE

3HaTh: OCHOBHBIE 3aKOHOMEPHOCTU IPOILIECCOB 1.laiiTe onpe/enenrne CHIIbHBIX U CIa0bIX
KOppO3UH METaJUIOB u 3alIUThI 3JIEKTPOJIUTOB C MO3ULUNA TEOPUHU
KOHCTPYKIMOHHBIX MaTepualioB OT KOPPO3HH, 3JEKTPOJUTUYECKON JUCCOLIMALINH.
OCHOBHBIE 3aKOHBI u KJIacCHU(pUKALIUU [IpuBenure GopmMynupoBKy 3aKOHA
XUMHYECKHX TIPOIECCOB B 0OIEH XHUMUH, pazbasnenus OctBanbaa. O0bacHUTE
KIACCU(UKALUI0O W CBOWCTBA XHMHYCCKUX pacdeT BOJOPOJHOTO IIOKA3aTels Cpebl I
3JIEMEHTOB M UX COEIWHEHUW, B3aUMOCBA3b CWJIBHBIX U CJAa0BIX 3JIEKTPOJIUTOB.
CTPOEHUS 1 CBOMCTB BEUIECTB

Onucanne MKAJbI OIlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OleHKa "Hey10BIeTBOPUTEILHO" BBHICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-4. I'anbBaHUYeCKHU I 3J1eMeHT. JJeKkTpoJmn3. Koppo3usi mera/uios

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 35

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaboTa BBINONHSAETCS MO BapuaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATHH.

10




KpaTkoe conep:kanue 3a1aHus:

Pa6oTa OpHUECHTHPOBAaHA HA OCHOBHBIC XapPAKTCPHUCTHKH OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, K.HaCCI/I(I)I/IKaI_II/IIO SJICKTPOXUMHNYCCKUX CUCTCM, UX MMPAKTUYCCKOC UCIIOJIL30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTH IMMPOLECCOB KOPPO3UU METAJJIOB U 3aIIMTHI KOHCTPYKIIHMOHHBIX

MaTepUalioB OT KOPPO3UH.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHBIE PE3YyJIbTaThl O0Y4YECHUS
10 TUCLMUILINHE

Bonpocsi/3aganus 1j1st IpoBEpKU

3HaTh: OCHOBHBEIC XapaKTCPUCTUKHU
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX

CHCTEM, Knaccmbm(aumo
SJICKTPOXUMHNYCCKUX CHUCTEM, ux
IMPAKTUYCCKOC HCIIOJb30BaHUC, IMPHUHIIUIIBI
SJICKTPOXUMHNYCCKUX mponeccos,

MPUMEHHUTEIHHO K YCIOBUSM IKCIUTYaTaIHH
3MaHUN (COOPYKEHUN) MPOMBIIIUICHHOTO H
IPaKAAHCKOTO HAa3HAYCHUS

1.Onpenenure TEpMOAMHAMUYECKYIO
BO3MOXXHOCTb 3JIEKTPOXUMHYECKON KOPPO3UU
u3nenus u3 gatyau Zn/Cu B
obeckucnopoxxeHnoM pactsope 0,1 M NaCl mpu
KOMHaTHOM Temrneparype. Hanwummre
YPaBHEHHUS aHOJIHOTO U KaTOAHOI'O IIPOLIECCOB.
CKOJIBKO M KaKOT'0 KOMIIOHEHTA pa3pyLIUTCS,
€CJIU B pe3yJIbTaTe BbLACIUTCS 5,6 MIT
Bojopoaa(H.y.) Omeem: Koppo3us BO3MOXHA €
BBIICJICHHEM BOJIOpOJa. Macca OKMCIIEHHOro Zn
paBHa 16,4 mr.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIILHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIas peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHust aHOAHON U KaTOIHOM nonypeakiuii. Paccunraitite 91C nannoro
3JIEMEHTa JJI aKTUBHOCTEN noreHnuanonpenensonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaTo/e U aHoje I'D mpu ero
paspsiic TOkoM 2 A B TeUEHUE 1,5 yacoB npu BbIxoae 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaxenue 11t Ke. Kak MeHsieTcs BBIXOJ IPOAYKTOB C POCTOM TeMIepaTyphi?
3. Paccuuraiite pH 0,001 M BogHoro pacrsopa AgNO3. Hanumvre ypaBHEHUs peakuu
TUAPOIIN3A MO0 BCEM CTYMEHSM. Y CHIIUT WM OCIIa0UT TUAPOIIN3 J0OABICHHUE B YKa3aHHBII
pacTBop a) BoAbl, 0) monuxenue T?

4. HanummTe npoieccel, UAYIINE MPH JIEKTPOXUMHUUECKON Koppo3uu Fe- mnacTunsl B
pactBope KNO3 . Ckonbko rpaMMOB MeTaJlIa pa3pyLIUTCs, €CIM Ha KaTOAHBIX y4acTKax
BBIJICTUIIOCH 1,1MI1 BOIOpoAa ¥ MOTJ0TUIOCH 22,4 M1 Kuciiopoaa?

5. C no3unuu MeToza BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHMsI CBsI3EH B
monekynax CO H20, nmokaxute MpoCTPaHCTBEHHYIO KOH(PUTYPALIUIO STUX MOJIEKYT,
OIpeAEINTE NOIIPHOCTD CBSI3€H U MOISPHOCTh MOJIEKYJIBI.

IIpoueaypa nposenenus

[TpoBoauTCs B mUCbMEHHOU (popme mo OmieraM B BUAE MOATOTOBKU U H3JI0KEHHUS Pa3BEPHYTOTO
OTBETA.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDI

1. Komnerenunss/Muaukarop: UJ{-lonk-1 BeisiBnenue u kiaccudpukanus Gusnueckux u
XUMHUYECKHX MPOLIECCOB, MPOTEKAIONNX Ha 00BEKTE MPO(heCCHOHATBHON AEATEIIbHOCTH

Bomnpocel, 3axanus
1.Ha ocHoBanuu pacuera snepruu ['u66ca nporecca: CuO(k) + HCl(p) = CuCl2(p) + H20(x)
clIenaiiTe BBIBOJ O TOM, 3aIuIIaeT i okcua CU MeTauIM4ecKyro JIeTalb OT BO3JACHCTBHS
KHUCTIOTHI B YCIIOBUSIX, OJIM3KUX K CTAaHJAPTHBIM.

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM

1.Kunetuka peakiuu nepBoro nopsiaka A(r) — 2B(r) usydanack MaHOMETPHUECKUM
MeTtoaoM. HaganpHOe cocTosiHue cucteMbl — BemecTBo A ¢ paBneruem 40 klla. Yepes 11,5
MUH 00IIIee JaBJIeHue B cUCTeMe yBennuuiock A0 60 klla. PaccunTaiiTe KOHCTaHTY CKOPOCTH
peaKIu.

OTBeThI:
OO0mue 3aKOHBI XUMHUYECKOW KHHETHUKH, 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIUU
pEeareHToB, 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPaTyphI.

Bepwnsriit otet: 0,001 c-1
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2. Komnerenuust/Muauxarop: M/1-3onk-1 Onpenenenne XxapakTepUCTUK XMMUYECKOTO Tpoliecca
(sIBJICHUS ), XapaKTEPHOTO JJII 00BEKTOB MPOPECCHOHAIBHOMN JEATEILHOCTH, HA OCHOBE
SKCIICPUMCHTAJIbHBIX I/ICCHG,Z[OBaHI/Iﬁ

Bomnpocel, 3axanus
1.Paccumraiite pH 0,1 M Bomnoro pactBopa CuCl2 . Kak n3menurcs kagectseHHo pH storo

pactBopa npu gobasnenun B Hero: 1) HCl(p), 2) KOH?

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1 .Hanumiure sekTpoHHbie GOpMyIIbl aToMOB, oOpa3yronux moiiekyiasl Cl2 , GeCl2 , CoCI2 .
[TokakxuTe MeXaHU3M 00pa30BaHUS YKA3aHHBIX MOJICKYII, OTMPEACIIUTE TOIIPHOCTh KaXI0H
MOJICKYJIbI
OTBeTHI:
Hcnonp3oBathk Tabnuily Menaeneena /11 HAIMCAHUS SJIEKTPOHHBIX (OPMYIT SJIEMEHTOB,
MpaBHJIa ONPEACIICHUS BAICHTHOCTH JIEMEHTOB, ONIPEIEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOAY BaJICHTHBIX CBSI3€H, MOISIPHOCTDH CBA3EH M MOJIEKYII, TpaBUIIa
ONpEAENICHUs CTPYKTYPhI U CBOMCTB KOMIUIEKCHBIX COEAMHEHUI
Bepnwiii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna Cl2—mnuneiinas,
HernossipHas; moJie-kyna Gel2—yrnoBast, monsipHasi; mosiekyna Col2 --- nuneiinas,
HemnoJsIpHas

3. Komnerenunusi/Muaukarop: M/1-5omk-1 Bei0op 6a30BbIX GU3NUYECKUX U XMMHUYECKUX 3aKOHOB
JUIs pelIeHus 3a1a4 Npo(ecCuoOHaNIbHOM NesITeIbHOCTH

Bonpocsl, 3aganus
1.PaccmoTtpuTe anexrpoxumuueckyto kopposuto Fe B 0,1 M pactope HCI. Ilpennoxute
AHOJIHBIE U KAaTO/HbIE MOKPBITUA JUIsl JaHHOTO MeTaiia. PaccunTaiite Maccy pacTBOPUBLIETOCs
MOKPBITHUSI, €CJIM MPU 3TOM BbIzienuochk 22,4 i H2 u nornotwiocsy 4,8 ma O2.
2.Paccunraiite sHepruto aktuBauuu Ea mponecca okuciaenust Cu , eciiv Ipy MOBBILIEHUU
temneparypsl oT 30 1o 800C ckopocTs peakuuu Bospocina B 800 pas.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Paccunraiitre pH pactBopa 0,03M H2SO4 . byaer nu npoTekaTs npolecc ruIpoan3a coy,
obpa3oBanHoi B3aumojeiicteiem NH4OH wu H2SO4 ? Hanummre ypaBHEHHE TIporiecca
THJIpOJIN3a, JaliTe KaueCTBeHHY0 olleHKY pH pacTtBopa conu. Kak Oynet namenstoes pH
pacTBOpa COJIM MPHU YBETUYEHUH KOHIEHTpaluu?
OtBeTsI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB ISl pACUETOB BOJIOPOAHOIO
MIOKA3aTeNN CPEIbI.
Bepngsiii otBet: pH=1,3; NH4+ + H20 <> NH40H + H+; pH <7, cpena kucnas; npu
YBEJTMYEHUH KOHIIEHTPa-LUHU COJIU Cpesia CTaHeT Oosee kuciaol, pH ymeHbIuTCS.

II. Onucanue wikanvl oueHuBanUA

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI IaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
YpOBHS. BOJIEITUHCTBO OTBETOB JaHBl BEPHO. B yacTh MaTepuana ecTh He3HAUUTEIbHBIC

HEJIOCTaTKHU
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIIOTHEHA B paMKax "moporoBoro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6binoaHeHus 3nanus: Pabota He BHIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HETPaBHILHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha 0OCHOBaHUM CEMECTPOBOM U ATTECTAIMOHHOW COCTABJISIOMINX.
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