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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Ceefenua o Bragensue L3N M3aKn

Bnageney TioTpuHa C.B.
[IpenogaBaTennb Vaermvdmraron | RAA5330T-TIUtNaSvV-6189802 C.B. Trorpuna
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o Ceepenua o Bnagensue L3N M3
00pa3oBaTebHOM Bragered Xox708 BA.
IIPOTPAMMBI Vaernparop___|Ra1a9d479-KnokhIovVA-e19a9074 B.A. XoxJioB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH o Bnageney, CawnHoB M.I1.
BBINYCKAIOIIEH Kadeapbl MaeArngrarop RA44cflccs-5ainovMP-e2adbd19 M.II. CaunoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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-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 ), XapaKTEPHOT'O IS
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 pabora
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 anexktponutoB. Bogopoansiii mokazarens (KonTponsHas padota)
4. Xumuueckasi TepMOIMHAMUKa, paBHOBecue, kunetuka (KoHtponbHas padora)

BPC nucuuminHbl

4 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
N — Nunekc KM- | KM- | KM- | KM-
AC ARCHH KM: 1 | 2 | 3| 4
Cpox KM: 4 8 12 16
Bsenenue.
OcHOBHBIE 3aKOHBI XUMUHU +

Paznen 2. Ctpoenue BemiecTBa

Crpoenue BemecTsa +

Paznen 3. O0mue 3aKkOHOMEPHOCTH XMMHYECKUX MPOIIECCOB.
XHUMHUYECKOE PABHOBECHE

OO61re 3aKOHOMEPHOCTH XUMHUYECKHUX IIPOIECCOB. XUMUYECKOE
paBHOBECHE

Paznen 4. PactBopbl




PacTtBOpHI

Paznen 5. DnexkrpoxuMuuecKue npouecchl

OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE U DJIEKTPOXUMHUYECKHE
npoueccsl. 3akoHbl @apanes. TepMoarHaMuKa 31EKTPOXUMHUECKUX
IIPOLIECCOB. DJIEKTPOJHBIE TOTEHIIUAIIBI U TUIIBI JIEKTPOJOB.
Bonopoanas mkana noreHuuanos. YpasHenue HepHera.
["anpBaHUYECKUE DTIEMEHTBI. DJIEKTPOABIIKYILAS CUJIA DJIEMEHTA.
KuHeTnka aeKTpoXuMHUYECKUX MTPOLIECCOB. DIIEKTPOJIU3.
[TocenoBaTenbHOCTD JIEKTPOIHBIX IPOLECCOB MIPH JIEKTPOIIU3E.
IIpakTHueckoe MPUMEHEHHUE IIEKTPOIN3a. XUMHUYECKas U
3JIEKTPOXUMHYECKast KOppo3us MeTayuioB. Kitaccudukanus
KOPPO3UOHHBIX ITpoLieccoB. CKOPOCTb U MEXAHU3M KOPPO3MOHHBIX
npoueccoB. OCHOBHBIE METO/BI 3AIUTHI METAJIJIOB OT KOPPO3HH.
JlerupoBaHue MeTaI0B. 3alIUTHBIE TOKPBITUSA. MeTauinueckue u
HEMETAJUIMYECKHUE OKPBITUS. DIEKTPOXUMUYECKAs 3aIIUTa

Bec KM:

15

25

25

35

$O6m1as yacts/[1s1 MPOMEKYTOUHOMN arTecTanuud




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
JUCHUTIIINHE

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

[IpocTpaHcTBEHHAs CTPYKTypa MOJIEKYII, CTpOEHHE aToMa. Borpocs! o
naboparopHoit padore o pa3aeny 1 (Konrponbnas padora)

OIIK-1 N/1-3onk-1

XUMHUYECKOTO
(siBEHUSA),

Ornpenenenue

XapaKTEPUCTHK

nporecca
XapaKTepHOro

3HaTh:

o0111e 3aKOHOMEPHOCTH
XAMHYECKHUX SIBJIICHUN U
ITPOIIECCOB, OCHOBBI

[IpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYI, CTpOeHHE aroma. Bormpock! mo
nabopartopHoi pabote mo pazaeny 1 (KontponsHas pabora)
XuMudeckas TepMOJIMHAMUKa, paBHOBecue, kuHeTnka (KoHTponpHas
pabora)




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

XUMHYECKON
TEPMOANHAMUKY, TPUHITUIIBI
TEPMOAMHAMHYECKUX
pacyeToB Mpu onpeaeeHUue
0a30BbIX ITApaMETPOB
TEIUIOBOTO peXuMa 3JaHui 1
COOPYKEHHI, OCHOBHBIE
KHUHETUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH TPOIIECCOB,
MIPUHIIUITBI KWHETHYECKUX
pacueToB

OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3UHU
METAJIJIOB U 3aIllUTHI
KOHCTPYKIIMOHHBIX
MaTepHUaIoB OT KOPPO3HH,
OCHOBHBIC 3aKOHBI 1
KJaccuukanum
XUMHYECKHX TPOIECCOB B
o01IeH XUMuUH,
KJIaCCU(PMKALIMIO ¥ CBOMCTBA
XUMHUYECKUX DJIEMEHTOB U
UX COCIMHEHWH,
B3aMMOCBSI3b CTPOCHHS U
CBOICTB BEILIECTB

OIIK-1

NJ-Sork-1 Beibop 6a30BbIx
GU3NIECKAX U XUMHUYECKHX
3aKOHOB JIJIS peIIeHus 3a7a4
npodecCHOHATbHON
JeSITeIbHOCTH

3HaTh:

OCHOBHBIC XapaKTePUCTUKU
OKHCJIUTENHHO-
BOCCTAaHOBUTEIILHBIX CHCTEM,
KJIacCU(UKALIUIO
ANMEKTPOXUMHUIECKUX
CUCTEM, UX MPAKTUYECKOE
WICITIOJIb30BAHUE, TIPUHITUTIBI

PactBops! 251ekTponuToB. Bonopoauslit nokaszarens (KoHTponbHas paboTa)
lNanpBanmyeckuit anemenT. Jiektponuns. Kopposus meranion
(KonTposbhas paboTta)




NEKTPOXUMHUUYECKUX
IIPOLIECCOB, IPUMEHUTEIBHO
K YCJIOBUSIM 3KCIUTyaTalluu
31aHHUK (COOPYKEHHH)
IIPOMBIIIJIEHHOTO U
IPaXXIaHCKOI0 Ha3HAYCHUS
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
KOJUIOMIHBIX 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. IIpocTpaHcTBeHHAs CTPYKTYpa MOJIeKYJI, CTpoeHHe aToMa. Bonmpocskl no
JlabopaTropHoii padore no pa3aeay 1

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBegeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS 1O BapuaHTaM
OuiieTa Ha MPAKTUYECKOM 3aHATUU

Kpatkoe cogepxanue 3a1aHusi:
Pabota opreHTHpOBaHA HAa 3HAHKE MTOJIOKCHHUSI KBAHTOBO-MEXaHUYICCKOM MOJICTTH CTPOCHHUS
aToMa, OTpeieNieHNe MPOCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJI IO METOY BaJICHTHBIX CBSI3EH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: 0a30Bble 3aKOHBI OOIIEH 1.Omnpenenute u CpaBHUTE CTPYKTYPY U MOJIIPHOCTH

XUMUH, 3aKOHOMEPHOCTH monekyn AICI3 u PCI3 mo MeToy BalIeHTHBIX CBS3EH.
IIPOTEKAHUS XUMHYECKHUX
IIPOLIECCOB, XUMHUYECKOE U
¢da3oBble paBHOBECHs, CKOpPOCTh
peaKkuuii 51 METO/BI ee
pEryJINPOBaHUs, 3aKOHOMEPHOCTHU
IPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB, XUMHYECKOE u
(da3zoBble paBHOBECUS, CKOPOCTb
peakuui U METO/IbI ee
perynupoBaHusi ~ Ipu  BbIOOpe
ONTUMAJIBHBIX TEXHOJIOTMH M CXEM
IpU MPOBEIEHUU CTPOUTEIBHO-
MOHT@XHBIX paboT B  cdepe
MPOMBIIIJIEHHOTO U TPaXk1aHCKOIO

CTPOUTEINILCTBA
3Harh: oO0mMe 3aKOHOMEPHOCTHU 1.HanummTe 371eKTpOHHYI0 KOH(PUTypaIuio
XUMHYECKHUX SIBJICHUI " OJTHOATOMHOT'0 HOHA C 3apsAA0oM 3+, 00pa30BaHHOTO
IIPOLIECCOB, OCHOBBI XUMHYECKOH 3JIEMEHTOM TPEThEU INIABHOW MOATPYIIIBI TPETHETO
TEPMOJUHAMMUKH, IIPUHIIMIIBI nepuoga [IC. Ykaxure KBaHTOBBIE YHCIIa
TEPMOJUHAMHYECKUX pacueToB (OpMHPYIOLIETO JIEKTPOHA ITOTO JIEMEHTA U €r0
npu OIIpesieNIEHUE 6a30BbIX JJIEKTPOHHBIE AHAJIOTH.

MapaMeTpOB TEIIOBOTO pPeXUMa
37aHUA U COOPYKEHUM, OCHOBHBIE

KHMHETHYCCKHUEC 3aKOHbI n
3aKOHOMCPHOCTH Iponeccos,
IMPUHIUIIBI KHHETHYCCKHUX
pacucToB

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. XumMn4yeckasi TepMOAMHAMUKA, PABHOBeCHE, KHHETHKA

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS 1O BapuaHTaM
OMJIETOB HA MIPAKTUYECKOM 3aHATUU

Kpatkoe cogepxanue 3a1aHusi:
Paborta opreHTHpOBaHA Ha 3HAHKE 3aKOHOB M OOIIMX 3aKOHOMEPHOCTEH XUMHUYCCKHX SBIICHHM
U TIPOIIECCOB, OCHOB XMMUYECKOM TePMOIUHAMUKH, IPUHIIUIIOB TEPMOIMHAMHUYECKHUX
pacdeToB; OCHOB KHHETHYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH MPOIECCOB, IPUHIIATIOB
KMHETUYECKUX PAcueTOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHOMEPHOCTHU 1.YcranoBuTe, BO3MOXKHO, JIU BOCCTAHOBJICHUE OKCHJIA
MPOLECCOB KOPPO3UU METAIIIOB U xenesa (1) yrmepoaom 10 cBoIHOTO MeTasIa 1Mo
3aIIUTHI KOHCTPYKILMOHHBIX ypaBHeHuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
MaTepHaloB oT KOPpO3UH, temneparypax 298 u 1000 1 craHJapTHBIX COCTOSTHUSIX
OCHOBHBIE 3aKOHBI u Bcex BeecTs. [Ipumure, 4To SHTANBINS U SHTPOIUS
KJIacCU(pUKALUN XUMHYECKHX peaxkuuy He 3aBUCST OT TEMIIEPaTypBhl.

MPOILECCOB B OOmIeH  XUMHH,
KIaccu(puKaluid W CBOWMCTBA
XUMHYECKHX DJIEMEHTOB M HX
COEIMHEHNH, B3aMOCBS3b
CTPOEHUS M CBOWCTB BEIIECTB

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHKe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50




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

KM-3. PacTBopbI 2J1eKTPOJIMTOB. BomopoaHbIil moka3areib

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO Meponpusitusi: PaGoTta BBINOJIHAETCS IO BapuaHTaM

OMJIETOB Ha MMPAKTUYCCKOM 3aHATUA

KpaTkoe conep:kanue 3a1aHusi:

Pabota opueHTMpOBaHa Ha U3y4EHHE CBOMCTB PacTBOPOB U UX OCHOBHBIX XapaKTEPUCTHK,
METO/I0B OIIPEJEIICHUS U OLIEHKH 3TUX XapaKTEPUCTHK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CBOMCTBA PacTBOPOB U MX
OCHOBHBIC XapaKTEPUCTUKH,
JKCIIEPUMEHTAJIbHBIE METO/IbI
ONpENENeHUuss M OLUEHKM J3THX
XapaKTEPUCTHUK IIPA CTPOUTEIILCTBE
31aHUN (coopyxeHus)
IIPOMBIIIJIEHHOIO U T'PaXkIaHCKOIO
Ha3HAYCHMs, OCHOBHBIE CBOWMCTBA
KOJUIOWJHBIX U JUCHEPCHBIX
CHCTEM, IPOLIECCOB aacopOLMU U
3aKOHOMEPHOCTEW HapyLIEHUs HX
arperaTuBHOM YCTOWYMBOCTH IIpU
BbIOOpE ONTUMANIBHBIX TEXHOJIOTHH
Y CXEM NIPOU3BOJICTBA

1.JlaiiTe onpeneneHue CHIIBHBIX U CI1a0BIX AJICKTPOIUTOB
C MO3UIIUA TCOPHUHN BHCKTpOHHTquCKOﬁ Jucconuanuu.
[TpuBenuTe HopMyIUPOBKY 3aKOHA pa30aBICHUS
OctBanba. OOBACHUTE pacyeT BOJAOPOIHOIO MMOKA3ATENs]
Cpebl AJIsl CUIIBHBIX U CIa0BIX AJICKTPOIHUTOB.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus shanusa: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. I'anbBann4yeckuii 3jaeMeHT. Juektpoau3. Koppo3ust meraios

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpobHOrO MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 35

10




IIpoueaypa npoBedeHHs] KOHTPOJIbHOI0 Meponpusitusi: PaboTra BBINONHSAETCS MO BapuaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHUU

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Pa6oTa OpHUECHTHPOBAaHA HA OCHOBHBIC XapaKTECPHUCTHKH OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KJIaCCI/I(l)I/IKaI_II/IIO SJICKTPOXUMHNYCCKUX CUCTCM, UX MMPAKTUICCKOC UCIIOJIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTH IMPOLECCOB KOPPO3HUHN MECTAJJIOB U 3aIIMTHI KOHCTPYKIIHMOHHBIX

MaTepualioB OT KOPPO3HH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC XapaKTEPHUCTUKU
OKHUCJIUTEITHHO-
BOCCTaHOBUTEIIbHBIX CHCTEM,
KIIACCH(PUKAITUIO
ANEKTPOXUMHUYECKHX CUCTEM, UX
MIPAKTHIECKOE UCTIOJIb30BaHUE,
HOPUHIUIBL  AJIEKTPOXUMHUYECKUX
MPOLIECCOB, IPUMEHHUTEIBHO K
YCIOBHSIM JKCIUTyaTallud 3JaHHH
(coopyxeHuil) MPOMBIIUICHHOTO U
TPaXXJaHCKOT'O HA3HAUYCHUA

1.Onpenennte TEpMOAMHAMUYECKYIO BO3MOKHOCTh
3JIEKTPOXUMHUUYECKOU KOPPO3UU U3EIHS U3 JaTyHU
Zn/Cu B o6eckucnopoxxeaHom pactsope 0,1 M NaCl
IIpY KOMHATHOM Temneparype. Hanummre ypaBHeHus
AQHOJIHOTO U KaTOJHOTO IpoleccoB. CKOIBKO U KaKOTo
KOMITOHEHTA Pa3pyLIUTCS, €CIU B PE3YJIbTATE BBIICIUTCS
5,6 M Bozopoaa(H.y.) Omeem: Koppo3usi BO3MOXKHa C
BBIJICJICHHEM BOJIOpOJa. Macca OKUCIIeHHOro Zn paBHa
16,4 mr.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHKa "XopoIo" BICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHka "y10BIECTBOPUTENIBHO" BBICTABIISIETCA
€CIIU 3a/1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO
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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 ypaBHeHUs: aHOIHOM U KaToAHOM noiypeakuuii. Paccuntaiite 9/C nanHoro
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 TeUEHHUE 1,5 yacoB npu BbIxoge 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaxkenue 11 Kc. Kak MeHsieTcst BBIXOJ] IPOJAYKTOB C POCTOM TeMIIEpaTyphl?
3. Paccuuraiite pH 0,001 M BogHoro pacrBopa AgNO3. Hanummre ypaBHEHUs peakiuu
THJIPOJIM3A [0 BCEM CTYINEHSM. Y CHIIUT WM OCJIa0UT T'MIPOIIN3 J00aBICHUE B YKa3aHHBIN
pacTBop a) BoAbl, 0) monuxenue T?

4. HanumuTe nporeccel, UAYIUE P 3IEKTPOXUMUYEecKoi koppo3uu Fe- muiacTuHb! B
pactBope KNO3 . Ckosnbko rpaMMOB MeTaJljla pa3pyLIUTCs, €CIM Ha KAaTOAHBIX Y4acTKax
BBIJICTUIIOCH 1,1MI1 BOIOpoAa ¥ MOTJ0TUIOCH 22,4 M1 Kuciiopoaa?

5. C no3unuu MeToza BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHMsI CBsI3EH B
monekynax CO H20, nokaxuTte NpocTpaHCTBEHHYIO KOH(DUTYPALIUIO 3TUX MOJIEKYJI,
OIpEeAENINTE NOIIPHOCTD CBSI3€H U MOJISIPHOCTh 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 OUCUUNTIUHDL

1. Komnerenumnst/Muankarop: UJ{-lonk-1 BeisiBnenue u kinaccupukanus Gusnueckux u
XUMHUYECKHX MPOLIECCOB, MPOTEKAIONNX Ha 00BEKTE MPO(heCCHOHATBHON AEATEIIbHOCTH

Bomnpocel, 3axanus
1.Ha ocHoBanuu pacueta suepruu ' mo66ca nporecca: CuO(x) + HCl(p) = CuCI2(p) + H20(x)
clIenaiiTe BBIBOJ O TOM, 3aIuIIaeT i okcua CU MeTauIM4ecKyro JIeTalb OT BO3JACHCTBHS
KHUCTIOTHI B YCIIOBUSIX, OJIM3KUX K CTAaHJAPTHBIM.

Martepuaibl 1151 NPOBEPKH OCTATOYHBIX 3HAHUM
1.HarmmmmTe snexTpoHHbIe hopMyIbl aToMoB, oOpa3yrommx monekynsl Cl2 , GeCl2 , CoCI2 .
[Tokakute MexaHU3M 00pa30BaHMs YKa3aHHBIX MOJIEKYJI, ONPEACITUTE MOJIIPHOCTD KaXI0H
MOJIEKYJIbI

OtBerTsI:

Hcnonb3oBate Tabnuity Meneneesa JUist HAMCAHUS SJIEKTPOHHBIX (POPMYIT FJIIEMEHTOB,
NpaBUJIa OTIPEICIICHUST BAICHTHOCTH JIEMEHTOB, ONPEEIISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI 110 METOJTy BaJICHTHBIX CBSI3€il, MOJSPHOCTH CBsI3€H M MOJIEKYJI, TpaBUiIa
ONpENENEHUs CTPYKTYPBl U CBOMCTB KOMIUIEKCHBIX COECIUHEHUN
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Bepnwsiii otet: Cl...3S23p5; Ge...4524p2; Co...3d74S2; monekyna Cl12—nuHeiinas,
HenoJigpHas; Moje-kyna Gel2—yrnoas, nonsipHas; mosiekyna Col2 --- nuHeiiHas,
HEToJIsIpHAs

2. Komnerenuust/Mugukarop: NJI-3onk-1 Onpenenenne XxapakTepuCcTUK XUMUUYECKOTO IpoIiecca

(sBNIEHMST), XapaKTEPHOTO JUII 00BEKTOB MPOPECCUOHATBHOM IeATEIbHOCTH, HA OCHOBE
9KCHEPUMEHTAJIbHbBIX UCCIIEI0BAaHUN

Bomnpocel, 3axaHus

1.Paccumnraiite pH 0,1 M Bomuoro pactBopa CuCl2 . Kak u3amenurtcs kadectBeHHO pH 3Toro

pactBopa npu gpob6asienuu B Hero: 1) HCI(p), 2) KOH?
2.Paccmotpurte anekTpoxuMmuueckyro kopposuto Fe B 0,1 M pactBope HCI. Tlpennoxure

AHOAHBIC U KaTOJAHBIC IMOKPLITUS JJISA JaHHOT'O METaJlJIa. Paccuuraiite MacCy paCTBOPUBIICTOCA

MOKPBITHUSI, €CJIM MPH 3TOM BbIzienuochk 22,4 i H2 u nornotwiocey 4,8 ma O2.

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHU

1.Paccuuraiite pH pactopa 0,03M H2SO4 . bynet 11 npoTekath MpoLecc ruApoian3a CoJu,
obpa3oBanHoii B3aumojeiicteiem NH4OH u H2SO4 ? Hanummre ypaBHEHHE Tporiecca

TUAPOIN3a, AaiiTe KauecTBeHHYIO o1leHKy pH pactBopa comu. Kak 6yner usmenstoes pH
pacTBoOpa COJIM IPH YBEITUYCHUN KOHIIEHTpAIUU?

OTBeTHI:
Hcrnonb30BaTh TEOPHIO CHIIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB ISl pACYETOB BOAOPOIHOTO

IIOKa3aTeH CPEIbl.
Bepnsiii otBet: pH=1,3; NH4+ + H20 < NH40OH + H+; pH < 7, cpena kucnas; npu
YBEJIMYCHUY KOHIIEHTpA-LUH COJIM Cpejia CTaHeT Ooiee Kucioid, pH yMeHbIIuTCS.

3. Komnerenuusi/Muaukarop: M/1-5omk-1 Bei0op 6a30BbIX (U3HUECKUX U XUMHUYECKHUX 3aKOHOB

A PCHICHMA 3a/1a4 HpO(i)CCCHOH&JIBHOfI ACATCIIBHOCTH

Bomnpocel, 3axanus
1.Paccunraiite sHepruto aktuBanuu Ea mpornecca okucnenust Cu , eciiv Ipy MOBBIIICHUH

temriepatypsl ot 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pas.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kuneruka peakuuu nepsoro nopsiaka A(r) — 2B(r) u3ydanace MaHOMETPHUUECKUM

metonoM. HaganeHoe cocTossHue cuctemsl — BemecTBo A ¢ nasienueM 40 klla. Yepes 11,5
MUH o0111iee JaBieHue B cucteme yBenuumiock a0 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH

peaKkiIuu.
OTBETHI:

O6H_[I/Ie 3aKOHBI XUMHUYECKOI KWHCTUKH, 3aBUCUMOCTb CKOPOCTU PCAKIINU OT KOHICHTpALIUN

peareHToB, 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT TEMIIEPATYPHI.
Bepwsiii otet: 0,001 c-1

II. Onucanue wikanvl oueHuBanUA

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90

Onucanue xapaxmepucmuku blnonHeHus 3nanus: Pabora BBINOIHEHA B paMKax "TPOJBUHYTOr0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "MoporoBoro"”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITYOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

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