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O0J1acTh NpMEHeHHUs

®onp onieHOUHBIX cpencTB (POC) — sBsIeTCS HEOTHEMIIEMOU YaCThI0 y4€OHO-METOINIECKOTO
KOMIUIEKCa y4eOHOM TUCIUIUTUHEI « BBe1eHNE B AJIEKTPOAHATUTHYECKYIO XUMHIO» U MpeTHa3HaueH JJIs
KOHTPOJISL U OLIEHKHA 00pa30BaTEeNbHBIX AOCTIKEHUN 00yJarOIMXCsl, OCBOMBIIUX MPOTrPaMMy JaHHOM
JUCLMIUINHBIL.

ey 1 3agaun poHAA OLEHOYHBIX CPEACTB

]_ICJH)IO cDOH[[a OLCHOYHBIX CPCACTB ABJIACTCSA YCTAHOBJICHUC COOTBCTCTBHA YPOBHA IO ATOTOBKH
oOyuaroruxcs TpeboBaHUsIM (heepaTbHOTO TOCYIapPCTBEHHOIO 00pa30BaTEILHOTO CTAHIAPTA.

I[JI?I JOCTHXKCHUA MOCTaBJICHHOM neiaun CDOHI[OM OLCHOYHBIX CPCACTB II0 AWCHHUIIIIMHE
«BBeneHne B AIEKTPOAHATUTHYECKYIO XUMHUIO» PEIIAIOTCs CIeIYIONINe 3a/1auu:

— KOHTpOJIb W YIPABJICHUE MPOLECCOM IMPHOOpPETeHUs] OOyJarOIIMMUCS 3HAHWUH, YMEHHHA H
HAaBBIKOB, IPEIYCMOTPEHHBIX B paMKax JAaHHOTO Kypca;

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUSA KOMHCTGHHHﬁ, NpeaAyCMOTPCHHLIX B paMKax JaHHOI'O
Kypca;

— obecrieyeHre COOTBETCTBUSI Pe3y/IbTaTOB 00ydeHHMs 3afadyaM Oyayiied mpodeccrnoHalbHON
ACATCIIBHOCTH YCPEC3 COBCPHICHCTBOBAHUC TPAAUIMOHHBIX WM BHCAPCHHUEC HWHHOBAIIMOHHBLIX MCTOIOB
oOyueHus: B 00pa30BaTeNIbHBIN MpolIecC B paMKaxX JaHHOW AUCLUIIIUHBIL.

1. Ilepeyenb KOMIETEHUMH C YKa3aHHeM 3TanoB UX (opMHpOBaHHMS B Ipolecce OCBOCHUS
o0pa3oBaTe/IbHOI POrpaMMBbl

1.1. Ilepeuenv nnanupyemvlx pe3yiomamos o00y4eHUs NO OUCUUNIUHE, COOMHECEHHBIX C
NIAHUPYEMbIMU PE3YTbMamamu 0C60eHUs 00PaA308amenbHoll NPOZPAMMbL

B pesynbrare ocBoenmsi OIIOIl GakamaBpuata 0OydarOmIMIiCS TOJDKEH OBJIAJIETh CIEAYIOIIUMH
pe3ynbTaTaMu 00YYEeHHS TI0 TUCIUILIAHE:

Koovr komnemenyuii Pezynomamut oceoenun OOIT Ilepeuens nnanupyemsix pe3yibmamos
Cooepocanue KomnemeHyuil 00yueHus no oucyunIuHne
1IK-1 CriocoOHOCTh UCIOJIB30BAThH 3-TIK-1:
Hay4HO-TEXHUYCCKYIO - CIOCOOBI MOTYYCHHST HAYYHO-

MH(OPMAIHIO, OTEYCCTBEHHBIN | TexHmueckoil uHbopMaluu B 001acTU
¥ 3apYOEKHBIA OIBIT B 0071ACTH | xyvpyeckoro aHammsa KOHKPETHBIX

IIPOBCACHHUA XUMUYECKOTO 00BEKTOB (CHIPHS, TOJTyPaOdpUKaTOB,
aHaJIN3a KOHKPETHBIX 00BEKTOB | 1o10BOM MPO/IYKLIHMH, B TOM HHCIIE
(chIpbsi, mONy(habpHKaTos, dapmarieBTUUECKUX CyOCTaHIUH)

TOTOBOM MPOIYKIIUHU, B TOM
yuciie apMareBTHUCCKUX
cyOCTaHIIHi) Y-1IK-1:

- MPOBOIUT MEPBUYHBIN TTOUCK
uH(OPMAIIKH TI0 33JaHHOM TeMaTHKE, B
TOM YHCJIE, C UCIOJIL30BaHUEM 0a3

JaHHBIX;

- CHCTEMaTU3UPOBATH HAYYHO-
TEXHUYECKYIO MH(OPMAIIUIO Ha PYCCKOM U
MHOCTPAaHHOM $I3bIKaX 10 33aJaHHOU
TEMAaTHUKE;

- aHAJIM3UPOBATh HAYYHO-TEXHUYECKYIO
UH(POPMALINIO IS PEIICHUS] KOHKPETHOM
3a1auu

B-IIK-1:




- BJIJICET CUCTEMOH (PyHIaMEHTAIbHBIX
XUMHUYECKUX IMTOHSTHH U 3aKOHOB

1IK-2 Crioco0eH UCIIOIB30BaTh 3-1IK-2:
COBPEMCHHYIO - OCHOBHbBIE IIPUHLIMIIBI, 3aKOHBI,
MHCTPYMEHTAIIBHYIO 0a3y 1ist METOJIOJIOTHUIO U3YyYaeMbIX XUMUYECKUX
MPOBECACHUA KAYCCTBCHHOT'O 1 JUCLUIUINH, TEOPETUYECKHE OCHOBBI
KOIIMYECTBEHHOIO XUMHYECKOTO | dhy3puecKuX U (PU3HKO-XUMUYECKUX
aHaJIn3a uCCICAyCMbIX METOJIOB MCCJICIOBAHMS,
00BEKTOB

Y-IIK-2:

- BBIOMPATH U MCIIOJIH30BaTh COBPEMCHHYIO
WHCTPYMEHTAILHYIO 023y M METOIbI
UCTIBITAHUHN JIJIS PEIICHUS
HCCIIEI0OBATENBCKH X 32724 XUMHYECKOM
HAIPABIICHHOCTH, TIOCTABJICHHBIX
CIIEIHAIMCTOM 00JIee BEICOKOI
KBaJIM(DUKALIMH;

- UCITIOJIB30BAaTh (bYH)IaMeHTaJ'IBHBIe
XUMHYECKHE ITOHSATHS B CBOEH
poeCCUOHATBHOU JeATETLHOCTH;

'HJ'IaHI/IpOBaTI) OTACIBHBIC CTAaANN
HUCCIICOOBAHUA HpI/I HAaJINYUHU o6mero
wiaga HUP

B-IIK-2:

- HaBBIKOM TIOATOTOBKH 3JIEMEHTOB
JOKYMEHTAIUH, TPOCKTOB TUIAHOB U
porpamMm oTAeNbHbIX 3TanoB HUP;

- HaBBIKOM BBIOOpA TEXHUYECKUX CPEIICTB
¥ METOJIOB aHann3a (13 Habopa
UMEIOIINXCS) ISl PEIICHUS TIOCTABIICHHBIX

3aj1a4y Ha Ja00paTOPHBIX 3aHATHUAX U 3a]1a4
HUP

1.2. manwt ghopmuposanua komnemenyuii 6 npoyecce oceoenus OOIl dbaxkanaspuama

KoMIoHeHThl KOMMETEHIUMH, Kak NpaBuio, (HOPMUPYIOTCA MPH HM3YYEHUH HECKOJIbKUX
JTUCHMIUIMH, a TaKkK€ B HEMaJOW CTeleHW B mpoliecce mpoxoskaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENIbHOIM paboThl oOyuaromerocsa. Beimonnenue u 3amuta BKP sBnstorcs Bugom yueOHOM
JesITeNIbHOCTH, KOTOPBIi 3aBepiIaeT npoiecc (GOpMUPOBAHHS KOMIIETECHITHI.

MecTo AMCUMILTUHBI U COOTBETCTBYIOIIMM 3Tan (OPMUPOBAHUS KOMIIETCHLIUN B LIETOCTHOM
mpolecce MOATOTOBKH TO 00pa3oBaTelbHONW MpOrpaMMe MOXKHO OMNpEAETUTh MO0 MaTpulle
KOMIETEHINH, KoTopas npuBoAuTcs B [IpunoxeHun.

Orarnbl GOPMHUPOBAHUS KOMITETCHIIUU B TPOIECCE OCBOCHHUSI TUCIIUTIIAHBI:

- HAYAJBHBIH dTall — Ha 3TOM JTane (OPMHUPYIOTCS 3HAHHS W HHCTPYMEHTAJIBHBIE OCHOBBI
KOMIICTCHIIMK, OCBAMBAIOTCS OCHOBHBIC KaTeropud, (opMUpyrOTcs 0a3oBble yMmMeHHs. CTyIeHT
BOCIIPOU3BOIUT TEPMUHBI, (JaKThl, METO/IbI, MOHSTHS, IPUHIIUITBI U MIPABHJIA; PEIlacT YueOHbIE 3a1a4u
o oOpasiy;

- OCHOBHOIl JTanm — 3HAHWS, YMEHHs, HaBBIKH, OOccreynBaromue (HOPMHUPOBAHHUE KOMIICTEHIINH,
3HAYUTEIBHO BO3PACTAIOT, HO €I¢ HE JOCTHTal0T HUTOTOBBIX 3HadyeHWil. Ha 3Tom sTame CTynmeHT
OCBaMBaeT AHAJIMTHYCCKUE JCWCTBUSA C TPEJAMETHBIMH 3HAHUSAMHU [0 JUCIHUIUIMHE, CIOCOOCH



CaMOCTOSITEJIbHO peliaTh yueOHbIE 3a/1a4d, BHOCS KOPPEKTHBBI B aJTOPUTM JEHCTBUNA, OCYIIECTBIISS
KOPPEKIIHIO B X0/i¢ PaOOTHI, MIEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIC YCIIOBUS;
- 3aBepIIAOIIMI 3Tall — HA 3TOM 3Tale CTYACHT JOCTUIaeT WUTOrOBBIX MOKAa3aTesIeH IO 3asBJICHHOU
KOMIIETEHITIH, TO €CTh OCBaWBaET BeCh HEOOXO MBI 00bEM 3HAHUM, OBIIAJICBACT BCEMHU YMEHUSIMU U
HaBbIKaMU B cdepe 3asBiIeHHON kommeTeHIMH. OH CcroCOOeH MCHOJb30BaTh ITH 3HAHUS, YMEHUS,
HABBIKH IPH PELICHUH 33/1a4 MTOBBIIIECHHOW CJIO)KHOCTU U B HECTAHJAPTHBIX YCIOBHUSIX.

Oranbel  GOPMUPOBAHUS KOMIIETCHIIMA B XOJI€ OCBOCHHS JUCIHUIUIMHBI OTPAXKAIOTCS B

TeMaTu4ecKkoM IiaHe (cM. 1. 4 Paboueil mporpaMMbl IUCHUIUIMHEI).

1.2. Ilacnopm ¢ponoa oyernouHbIX CPEOCHE NO OUCUUNTIUHE

Ne o/t

KouTtponupyemsble paszensl (TEMbI)
JTUCHMIUIMHBI (pe3ybTaThl IO pa3zesiaM)

Kon
KOHTPOJIMPYEMOU
KOMITETEHIIMH (MU
e€ yactu) / u ee
dbopMynupoBKa

HaunmenoBaunue
OIIEHOYHOT'O
CpeACTBa

Tekymuii KOHTPOJIb 7-i CEMECTP

Paznen 1. BBenenue. DiIeKTpOXUMUYECKHE
MCTOJbI aHAJIM3a, UX POJib B aHAJIMTHYECKON
XUMHUU.

3HaTh: TEOPHIO HIIEKTPOJIUTHUECKON
muccouunanuu Jlebast —X1oKKes; Ipupoy
HEpPAaBHOBECHBIX SIBJICHUH B pacTBOpax
JIEKTPOJIUTOB; KJIACCU(PUKALIUIO
UIEKTPOXUMUYECKUX METOJIOB aHAIN3a U UX
XapaKTePUCTHUKY.

YMeTb: onpenensiTh aKTHBHOCTh HOHOB B
pactBopax, Kod(hPHUITMEHTHI AKTUBHOCTH,
paccYMTHIBAaTh SKBUBAJICHTHYIO U YACTHHYIO
AIIEKTPOIIPOBOTHOCTH PACTBOPOB;
yCTaHABIIMBATh CBS3b YJICKTPOXUMHUECKOTO
AQHAJTMTHYECKOTO CUTHAJIA C KOHIICHTpanuen
OTIPENIEIIIEMOTO HOHA.

BJ'Ia,Z[eTBI TECOPETHIYCCKHUM MAaTCPUATIOM U

HaBbIKaMU pacyeTa aKTUBHOCTEH U
ANEKTPOTPOBOIHOCTEH, KOHIIEHTPALIUI
OTIpeJIeNIIeMbIX HOHOB.

[1K-1 (3HaTh, yMETH,
BIIAJICTh)
[1K-2 (3HaTh, yMETb,
BIIAJICTh)

NunuBunyansHoe
JoMarrHee
3aJIaHue

Paznien 2. TeopeTrueckre OCHOBBI
3JIEKTPOXUMHUH.

3HaTh: TCOPHIO JBOMHOTO QJICKTPUYICCKOI'O
CJIOA; OCHOBBI TCPMOANHAMUKHA I'CTCPOTCHHBIX
QJICKTPOXUMHNYCCKUX CUCTCM ;
QJICKTPOXUMHUYCCKYIO KUHCTHUKY.

YMeTs: ONpCACIIAATE aKTUBHOCTb HOHOB B
pacTBOPAX, KOB(l)(l)I/II_II/IeHTBI AKTUBHOCTH,
PaCCUUTBIBATH 3KBUBAJICHTHYIO U YICJIBbHYIO
QJICKTPONIPOBOAHOCTU paACTBOPOB;
YCTAHABJIMBATL CBA3b SJICKTPOXUMHUUYCCKOT'O
AHAJIUTUYCCKOT'O CUTHaJia C KOHHCHTpaHHCﬁ
ONpCACIIKICMOTO MOHA,

[1K-1 (3HaTh, yMETH,
BIIAJICTh)
[1K-2 (3HaTh, yMETh,
BJIAJICTD)

NunuBunyansHoe
JoMallHee
3aJaHue




pacCuUUThIBATh MMOTCHIMAJ 2JICKTPOAA,
MOJIApU3alrIO U ICPCHAIIPSIKCHUC.

BHaI[eTBZ TCOPCTUICCKHUM MATCPpUATIOM U

HaBbIKaMH pacyeTa pasIn4YHbIX
QJICKTPOXUMHNYCCKUX BCIIMYNH.

Paznen 3. [loreHnmomMeTpuyeckue METObI.

3HaTh: TEOPETUYECKUE OCHOBBI METO/1a;
ypaBHeHue HepHcra, ero BeiBOA 1
MIPUMEHEHHE; KJIAaCCU(PUKALINIO, YCTPOUCTBO U
AIIEKTPOIHYIO (PYHKIIMIO HHANKATOPHBIX
JJIEKTPOJIOB U JJIEKTPOIOB CPAaBHEHUS; YCIOBUSA
IIPUMEHEHHS U BO3MOKHOCTH MTPSAMOM
ITOTEHIIMOMETPHUH U MIOTEHIIHOMETPUIECKOTO
TUTPOBAHUSL.

YMeTb: KOHCTPYHMpPOBaTh
MTOTEHIIMOMETPUYECKUE TUEUKH IS
KOHKPETHBIX LIEJIEH; IPOBOANTH AHAIIN3
METOJIOM npsAMoi noteHuomerpuu u [1TT;
pacCUMTBIBaTh KOHLEHTPALUIO U COJIEpKAHUE
OTIPEAEIIAEMOTO KOMIIOHEHTA.

BJ'Ia)IeTBZ npueMaMiu MOTCHIOUOMETPUYCCKOT'O
aHaJInu3a.

[IK-1 (3HaTh, yMETH,
BIIAJICTh)
[IK-2 (3HaTh, yMETH,
BIIAJICTh)

3amura
1ab0paToOpHbBIX
pabor,
KOHTPOJIbHAS
pabota Nel

Paznen 4. KonaykromeTpusi.

3HaTh: OCHOBBI TEOPUH ITEKTPOIUTOB; METOIBI
pacueTra 3JIEKTPOIPOBOTHOCTH CHIIBHBIX U
CJIa0BIX DJIEKTPOIMTOB; TEOPETHUECKHE OCHOBBI
KOHJIYKTOMETPUYECKOTO METO/Ia aHaJIH3a
(TIpsIMOTO ¥ KOCBEHHOTO).

VYMmeTs: IMPOBOANTE KOHAYKTOMETPHUICCKUEC
OIIPCACIICHUA MCTOJAOM HpHMOfI
KOHAYKTOMETPUHU U KOHAYKTOMETPHUYECCKOT'O
TUTPOBAHUA, OIIPEACTIATE KOHOCHTpaUUi0 1
COACPIKAHUEC OIIPEACTIAEMOI0O KOMIIOHCHTA HaA
OCHOBC U3MCPCHHBIX 3HAYCHHI
QJICKTPOIIPOBOJHOCTH.

Brnaners: npueMamu npsiMoit
KOHJIYKTOMETPHUH; PA3TUYHBIMU BUIAMU
KOHJIYKTOMETPUYECKOTO TUTPOBAHMUS,
HaBBIKaMU OIPEJCICHHUS] KOHEYHOU TOUKU
tutpoBaHus B Meroge KT.

[1K-1 (3HaTh, yMETH,
BJIAJICTh)
[1K-2 (3HaTh, yMETH,
BIIAJICTh)

3ammura
71a00paTOPHBIX
pabor,

KonTposnbhas
paborta Ne2

Pa3nen 5. DnexTporpaBUMETpUYECKUNA METO
aHanu3a.

3HaTh: 3aKOHBI q)apaneﬂ;

dusndeckue ¥ XUMUYECKHUE YCIOBHUS
MIPOBEICHUS DIIEKTPOJIN3a; TIOPSIOK pa3psiaa
MOHOB Ha AJIEKTPOaX; YCTPOUCTBO
ANEKTPOITU3EPOB.

YMeTh: OAroTaBIMBaTh QJICKTPOAbI AJIA
QJICKTPOJIN3a, CO6I/IpaTB COOTBCTCTBYIOIIIUC
QJICKTPOXUMHUYCCKUC ﬂqeﬁKH, pacCUUThIBATH

[1K-1 (3HaTh, yMETH,
BJIAJICTh)
[1K-2 (3HaTh, yMETh,
BJIAJICTh)

3amura
1a00paTOPHBIX
paoor,

KOJUJIOKBUYM




CHUJIY TOKa U HAIIPSIPKCHUC, H€O6XOI[I/IMBIG JJIA
OJICKTPOJIM3a,; PACCUUTBIBATHL BBIXO/I IT0 TOKY
ONpCAC/IICMOro BCIICCTBA.

BrnaneTs: HaBbIKAMU MPOBECHUS AJICKTPOIIHA3A
C MCITOJIb30BAaHUEM BHEIITHETO UCTOYHHUKA
IIOCTOSIHHOI'O TOKAa U BHYTPCHHETO
AIIEKTPOJIU3A.

Pa3nen 6. Kynonomerpus.

3HaTh: TEOPETUUECKHE OCHOBBI METO/IA;
3akoHbl Dapajies; yCI0BUs TPOBEACHUS
MOTEHIINOCTATHYSCKON B
rajbBaHOCTATUYECKON KYJIOHOMETPHHU.

YMeTb: UCTIOJIB30BATh PE3YJIbTATHI
KYJIOHOMETPHUYECKUX U3MEPEHUM JIJIs pacyera
KOHIICHTPALMH U COACPKAHUS ONIPEAEIIEMOTO
KOMIIOHEHTA.

Brnaners: HaBbIKAMU IPUTOTOBIIEHUS U paOOTHI
C BECOBBIMU KYJIOHOMETPaMHU.

[IK-1 (3HaTh, ymeTb,
BJIAJICTDh)
[IK-2 (3HaTh, yMETH,
BJIAJICTDh)

3amura
1ab0paToOpHBIX
pabor;
KOJJIOKBHYM

Paznen 7. BonsTamnepomMerpus.

3HaTh: TEOPETHYECKHE OCHOBBI METO/1A;
OCHOBBI NPSIMOI1 ossiporpaduu; COBpeMeHHbIE
Pa3HOBUJAHOCTH BOJIBT-aMIIEPOMETPHUH;
TEOPETUYECKUE OCHOBBI aMIIEPOMETPUYECKOTO
TUTPOBAHU.

YMeTh: aHAIU3UPOBATH MOJISPOTrPAMMBI, Ha
OCHOBE aHaJIM3a MOJIAPOTPAMM MTPOBOIUTH
KauyeCTBECHHBIM 1 KOJIWYECTBCHHBIN aHAIN3
HCCIIEAYEMBIX JIEKTPOIUTOB.

Bnagers: HaBbIkaMu 00pabOTKU MOJISIPOrPAMM.

[1K-1 (3HaTh, yMETH,
BJIA/IETh)
[1K-2 (3HaTh, yMETH,
BJIA/IETh)

Komnoksrnym

[TpoMexxyTOYHBIN KOHTPOJIb 7-i1 CEMECTP

Pasnensr 1-7

IIK-1 (3HaTh, yMeTh,
BJIAJICTh)
I1K-2 (3HaTh, yMETh,
BJIAJICTh )

9K3aMCH




2. Onucanne nokasaresjeidl 1 KpUTEPUeB OLCHUBAHNMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux ¢popMupoBaHus, ONUCAHNE IIKAJT OLleHUBAHUS
KoHeuHnbIMU pe3ynbTaTaMyd OCBOCHHSI MPOTPAaMMbI JAUCHUILIUHBI SBISIOTCS CHOPMHUPOBAHHBIE KOTHUTHBHBIE JECKPUIITOPBI «3HATBHY, «YMETHY,
«BIIAJETHY», PACIIUCAHHBIE IO OTAEIbHBIM KOMIETEHLUSAM, KOTOpble NpuBeaeHb! B 1.1.1. dopMuUpoBaHHUE 3TUX IECKPUITOPOB MPOUCXOIUT B IIpOLIECcCEe
W3Y4EHHUs TUCIUILIMHBI 110 3TalaM B paMKaxX pa3JIMyHOro BU/IA yUEOHBIX 3aHATUN U CAMOCTOSITENIbHOU pabOTHl.
Boigensitores Tpu ypoBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHIIMHN Ha Ka)KJIOM dTalle: OPOroBbIi, IPOJIBUHYTHIN U BBICOKUH.

Hwuxe moporosoro

CTy,Z[eHT HC B COCTOSAHUU MPOACMOHCTPUPOBATH O6J'Ia,Z[aHI/Ie KOMIICTCHIIUAMUA B

CTAHJIAPTHBIX CUTYyallUAX.

YpoBHu CoaepikaresbHOe OcHOBHBIEC IPU3HAKHU BbIJEJCHUS YPOBHA BPC, ECTS/IIaTuéanabuas
onucaHue YPOBHS % HIKAJIA /151 OEeHKHU
OCBOCHMS | IK3aMeHa/3ayeTa
Broicokuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHw.
Bce suovr komnemenyuti CryzneHT AeMOHCTpHUpYET CBOOOHOE 00IaiaHue
cghopmuposansl Ha 8bICOKOM KOMIIETCHIIMSIMH, CIIOCOOEH MPUMEHHUTH HX B A
VPO8HE 8 COOMBEMCMBUU C HECTaH/JIApPTHBIX CUTYALUAX: TOKA3bIBAET 90-100 S
yenamu u 3a0avamu YMEHHE CaMOCTOATEIbHO NPUHUMATh PEILIEHHE, 3auTeHo
OUCYUNTIUHDBL pemiats npodieMy/3agady TEOPETUYECKOTO MK
MIPUKJIAHOTO XapaKTepa Ha OCHOBE U3yYEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOT Ui
IIpoaBuHYTHII [IpumeHnenne 3HaHWA W | Brarouaem Hudicecmosawjull ypogeHs.
Bce 6uovl komnemenyuii ymeHuil B Oojiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOM U | KOMIETECHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmauu ¢ yeasimu u NEeSITeIbHOCTH, HEXEJU MO | U TPAMOTHO MCIIOJIb30BaTh UH(OPMALIUIO U3
3a0ayamu OUCYUNIUHbBL oOpasily, OoJbllel Jojel | caMOCTOSITEIbHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITEJIbHOCTH U | UICTOYHUKOB U WUTIOCTPUPOBATH UMH C/
UHUIUATHBBI TEOPETUYECKHE MOT0KEHHS UITU 000CHOBBIBATD 70-84 Xopormo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IloporoBwrii PenponykruHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-69 D/Y noBaerBopuTEIbHO/
Bce 6uovr komnemenyuti JEeSITENbHOCTD KOMIIETEHIIMSIMU B CTaHJAPTHBIX CHTYalMsIX: 3auTeHo
cghopmuposamnsl Ha NOPO2OEOM u3NaraeT B ImpeJeiax 3aaad Kypca TEOPEeTUYECKH
yposHe U TIPAKTUYECKU KOHTPOJIUPYEMBIH MaTepHall. 60-64 E/Mlocpencreento
/3auTeHo
OTcyTcTBHE MPU3HAKOB IOPOTOBOIO YPOBHS: KOMIIETCHIIMU HE C(hOPMUPOBAHBI. 0-59 HeynoBierBoputensHo/

3auteHo




OneHuBaHue pe3ylnbTaTOB OOy4YeHHS CTYACHTOB MO AWUCHUILIMHE OCYLIECTBISETCA IO
perJaMeHTy TEKYLEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTal|y.

Kputepun oneHuBaHMs KOMIETEHLMM Ha Ka)KJIOM JSTale W3Y4eHUs AUCLUILIUHBL IJIs
KaKJI0TO BMJIA OLIEHOYHOro cpeacrtsa u mnpuBoaircs B 1. 4 ®OC. Uroroselil ypoBEeHBb
c(OPMHUPOBAHHOCTH KOMIIETECHIIMH TP U3YYEHUH TUCIUILIMHBI onpeaensercs no Tabnuue. [pu
3TOM CJIeJlyeT IOHUMAaTh, YTO IPaHULIAa MEXKIY YPOBHSIMH JJIs1 KOHKPETHBIX PE3YIbTATOB OCBOEHUS
00pa30BaTeJILHOI MPOTPaMMBbl MOYKET CMEIAThCSI.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xyTouHas
KOMIIeTeHIIUH arrecrauus
BbICOKUI1 BbICOKHI
BBICOKHUI NPOOBUHYMbLIL BbICOKUU
BbICOKUU NPOOBUHYMbLLL
nopo2o6biil BbICOKUU
BbICOKUU 1nopo208wlll
MIPOABUHYTHIN NPOABHHYTHINI MPOABMHYTHIN
NPOOBUHYMbLLL Nnopo208wlll
nopo2oe6wlil NPOOBUHYMbLLL
ITOPOTOBBII IOPOroOBbIN MOPOroOBbIN
HIDKE TIOPOTOBOTO IOPOroOBbIN HHIKe IIOPOroBoro
HH2Ke TIOPOroBOro -

3. MeToanueckue MaTepuaJibl, ONpeaea0lIue MPoueaypbl OlleHUBAHUS 3HAHUH, YMEHUI,
HABBIKOB MJIM ONBITA JeITEIbHOCTH, XapaKTePU3yIIMX 3Tanbl popMUpOBaHUSA
KOMIIeTEeHIIHIi.

PeiliTuHroBass oOI€HKAa 3HAHMI SBJISIETCS MHTErPAJIBHBIM  IMOKa3aTeleM KadecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUN U HAaBBIKOB CTYACHTOB IO IWCLUIUIMHE U CKJIAbIBACTCS
13 OLICHOK, MOJIYYEHHBIX B X0JI€ TEKYIIEr0 KOHTPOJIA U MPOMEKYTOUHON aTTECTALUN.

Texkymuii KOHTPOJIb B CEMECTpe IPOBOAMUTCA C LIENbI0 OOecreueHus CBOEBPEMEHHOM
0o0OpaTHOM CBS3H, Ui KOPPEKLIUU OOydeHUs, aKTUBU3ALIUN CAMOCTOSITENIbHOM pabOThI CTYICHTOB.

[IpomexyrouHas arrecTanusi MNpelHa3HayeHa sl OOBEKTUBHOIO MOATBEPKACHUS U
OIICHUBAHMSI TOCTUTHYTHIX PE3yIbTaTOB OOYyUEHUS MOCIE 3aBEPILICHUS U3YUYCHU ST TUCITUTUINHBI.

Texymuii KOHTPOJIb OCYIIECTBIISCTCS JBa pa3a B ceMecTp: KoHTposbHas Touka Ne 1 (KT
Ne 1) u korTposibHas Touka Ne 2 (KT Ne 2).

Pe3ynbrarhl TEKylero KOHTPOJISL U MPOMEKYTOUHOM aTTECTAllMU MOJBOJATCS IO IIKaje
OAIITbHO-PEUTHHTOBON CUCTEMBI.

Bunx korTpOIS Oran pedTHHIOBOM cucTeMbl OLIEHOYHOE Bamn

CpeaAcCTBO

Munaumym Makcumym

7-1 cemecTp

Texymmii KonTtponpHas Touka Ne |

Ouenounoe cpeactso Ne 1.1 6 10
Homamnee 3aganne Nel

Ouenounoe cpeactso Ne 1.2 6 10
Homamuee 3aganue No2

Ouenounoe cpeactso Ne 1.3 6 10
KonTtpospHast pabota Nel




Kontponbnas Touka No 2

Onenounoe cpenctBo Ne 2.1 KosmokBuym 6 10
Ouenounoe cpeactro Ne 2.2 12 20
Komnoxsuym
3amuTa 1a00paTopHBIX paboT
[IpomexxyTouHbIN DK3ameH
O1IeHOYHOE CPEICTBO 24 40
NTOI'O no nucnuruinae 60 100

MCTO)II/I‘-IGCKI/IG MaTCpHraibl, ONPECACTIAIOMNC TPOUCAYPhl OUCHUBAHWA, MOTYT BKJIFOYATh B ceos
CIIEYIOIINE OCHOBHBIE DJIEMEHTHI:

— KorJa NpoBOJUTCA OLICHUBAHUC,

— KTO MPOBOAWT OLICHNUBAHUC,

— KaK MPCABABJIAIOTCA 3a1aHUsA;

— KTO cobupaeT u o0pabaTbIBaeT MaTepuabl;

— KTO ¥ KOTrJa NpEaAbABIIACT PE3YIbTAaTbl OUCHUBAHMA,

— U T.II.

4. TunoBble KOHTPOJIbHbIE 3aJaHUsl WJIM HHbIe MaTepHaJibl, HEOOXOAUMBIe IS OLEHKH
3HAHMii, YMEHHUIl, HABBIKOB

4.1. BOITPOCHI K OK3AMEHY

=

Paznuynbie cnocoOb! Knaccupukanuu 31eKTPOXUMUYECKUX METOI0B aHAIN3a.

DIIEKTPOXUMHUYECKUH MOTEHIMAN. Y CIIOBUS AIEKTPOXUMHUYECKOTO PABHOBECHS.

3. Dnekrpoxumuveckue siueiiku. Ha mpumepe 000 37eKTPOXUMHUUECKOM SIMEHKH BHIBECTH
ypaBHenue Hepucra.

4. MexaHu3M BO3HHUKHOBEHHMS CKauka IIOTEHIMalla Ha TpaHUIle pasaena AByX ¢as.
BuyTtpennuii, BHEIIHUNA U TOBEPXHOCTHBINA NOTEHUMIIbI, TaJIbBaHU-TIOTECHIHAIL.

5. TampBanmveckuii smeMeHT. DJIC raapBaHMYECKOrO »JJIEMEHTAa. BBIBOA ypaBHEHHS

Hepucra.

CrangapTHbIN JIEKTPOAHBIN noTeHIMal. CTaHAapTHBIN 3JIEKTPO CPABHEHHS.

7. CranpapTHble 3JE€KTpOJIbl. BbiBecTH ypaBHEHHE, OINUCHIBAIOIIEEe MOTEHIMAT XJIOPHI-
cepeOpsSHOTO AIEKTPOa.

8. TloreHumomerpuyeckuii MeTO] aHanuza. TeopeTndeckrue OCHOBBI Merona. [loTeHmman
WHIUKATOPHOTO AIIEKTPOJIA. dopManbHBIi MOTEHIHA. Knaccudukanus
MOTEHIIMOMETPUYECKUX METO/IOB.

9. Knaccudukauust snekTponoB. DYHKIUHW HHAWKATOPHBIX AJIEKTPOJOB M 3JIEKTPOJOB
CpPaBHEHHUS.

10. Onexrponst |, I, u 1ll-ro pona.

11. NoHCceneKTUBHBIE DJIEKTPOIbl. Pa3iuuHble BUIbI HOHCENEKTUBHBIX JIEKTPOJIOB.
VYpaBHEeHUs 17151 TOTEHIIMATIOB HOHCEIEKTUBHBIX 3JIEKTPOJIOB.

12. YcTpoicTBO CTEKISTHHOTO 3JIeKTpoja. BriBecT ypaBHEHHE, OMMCHIBAIOIIEE MOTEHIIUAT
CTEKJISTHHOU MeMOpaHbl. JIOCTOMHCTBA U HEOCTATKH JJIEKTPOIA.

13. CenekTUBHOCTh HOHCEIEKTHUBHBIX 3JIEKTPO0B. Y paBHeHHe Hukonbckoro. KoaddurueHnt
CEJICKTUBHOCTH.

14. KommneHcarnuonHuslii metoa usmepenus J/1C.

15. [Ipsmass  moteHimoMerpusi. OCHOBHBIE TPUEMBI, HUCHOIB3yeMble B  MPSIMOU

noTeHuoMeTpun. O6IacTh MPUMEHEHUS METOIA.

no

o



16.

17.
18.

19.

20.
21.

22.

23.

24,

25.

26.
27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.

49.

[TorenumomeTpuyeckoe TUTpOBaHUE. PasznuuHble CIOCOOBI  OMpEAETCHUS TOUKH
SKBHUBAJIEHTHOCTH.

B uem cymHOCTh KOHAYKTOMETPUYECKMX METOIOB aHATIN3a

DNEeKTpPONPOBOJHOCTh  pPacTBOPOB  (y[esbHAsg, OHKBUBAJEHTHAasT W MOJIApHasi), €€
3aBUCHUMOCTb OT IPHUPOABI JIEKTPOJIUTA U PACTBOPUTENS, KOHLEHTPALUU CHIBHOTO U
cJ1a00Tr0 3JIEKTPOIUTA U OT TEMIIEPATYPHI.

DNEeKTPONPOBOAHOCTD CHJIBHBIX JIIEKTPOIHUTOB. DPQPEKTHI 3IEKTPOPOPETHUECKOTO U
penakcalMoOHHOTO TOpMOXkeHus 1o Teopuu Jledas-On3zarepa.

DIEeKTPONPOBOAHOCTD CIIA0BIX AIIEKTPOJITOB.

Kakue 3¢¢pexTsl BOZHMKAIOT B PacTBOPE ICKTPOJUTA TMOJ JICHCTBHEM TOKA BBICOKOM
YacTOTHI.

C nomomiplo Kakux NpUOOPOB M3MEPSIETCSl 3JIEKTPONPOBOJHOCTH pacTBopa. Cxema U
MPUHIUI PabOTHI.

[Ipsimast u kocBeHHas KOHAYKTOMETpHsl. KOHTakTHAs M HEKOHTaKTHAsi KOHJIYKTOMETPHSI.
Ob6nacTy NpUMEHEHUsl.

Konnykromerpuueckoe ompeneneHne (U3NKO-XUMHUYECKUX CBOWCTB M XapaKTEPUCTUK
BEILECTB C MOMOILBIO MPAMOM KOHIYKTOMeTpuH. OnpeeneHne KOHCTaHTbl JUCCOLUAIIH
c71a00M OJHOOCHOBHOH KHCJIOTBHI, €CJIH TaOJWYHBIC JIaHHBIE O IIOJBMIKHOCTH HOHOB
OTCYTCTBYIOT.

Konnykromerpudueckoe TUTPOBAHHE. Bunel  peaknmii, Jnexammx B OCHOBE
KOHJYKTOMETPHUYECKOTO TUTPOBaHMs. Bua KpUBBIX TUTPOBAHUS.

BricokouacToTHOE TUTpPOBAaHKE

DneKTporpaBUMeTprUYecKuii MeTo 1 aHainu3a. CylmHocTh MeTo1a. TeopeTnyeckue OCHOBBI.
[Topsnok pa3psiAKM MOHOB Ha 3JEKTPOAAX MPH IEKTPOJIH3E.

Senenne nonspuzanuu. JC nonspuzanuu. Hanpsokenue paznokeHus.
[Tepenanpsixenne. IlepenanpsbkeHue Bojopona. Teopus 3amMeqyIEHHOTO paspsjaa u
pekoMmOuHanronHas Teopus Taders.

VYcnoBusi poBECHUS AJIEKTPOTPABUMETPUUECKOTO aHalin3a. YcTaHOBKAa. Dusnyeckue
YCIIOBHSI OCAKJICHUS METAJUIOB. BiMsiHue HanpspKeHUs!, CUIIBI TOKA M INIOTHOCTH TOKA.
VYcnoBus pa3aenbHOro BbIIEICHUS METAJUIOB IIPU 3JIEKTPOIIU3E.

Buyrpennuii snektposus.

Kynonomerpus. TeopeTnueckue OCHOBBI METO/IA.

[ToreHumocTaTuyeckas KyJTOHOMETPHS.

lNanbBaHOCTaTHUECKAs KYJIOHOMETPHSL.

Boabsramnepomerpus. Ha uem ocHoBaHa. JIoCTOMHCTBA M HEJOCTATKU METO/1A.

Teopus knaccuueckoil nomnsiporpaduu

Kak B3auMoCBs13aHbI TOTEHIAN IOJTYBOJIHBI U TIpeAenbHbIN n1ud(y3nOHHBINA TOK.

Ha yem ocHOBaH kauecTBEHHBIN MOJIsIpOrpaduyecKuil aHamus.

BriBoJ ypaBHEHU nossiporpaduueckoil BOJIHbBL. YpaBHeHHe MnbkoBUYA.
KonuuecTBeHHbIi mosisporpaguueckuii aHamms.

Pa3znuunblie mpueMsl (METO/IbI), UCIIOJIb3YyEMbIE B KOJIMYECTBEHHOM MOJSPOrpaduyecKom
aHaJIn3e.

ONeKTpOoapl, HCHOJb3YEMBIE B paA3IUYHBIX BapHAHTaX BOJBTAMIIEPOMETPUYECKOTO
aHaJIn3a.

OO11ast XxapaKTepUCTHKA BOJIBTAMIIEPOMETPHUECKUX METOIOB.

EmkocTHOM U QapaieeBCKuil TOKH.

HopmaneHas npsMoyroipHasi UMIYJIbCHAs BOJIbTaMIepoMeTpus (Tossiporpadust).
Xapakrepuctuka metona. CpaBHeHue ¢ kinaccudeckoil. [Ipenmyiectsa.

PeBepcuBHas ummynbcHas BoJsibTaMiepoMeTpus. CymHocTh MeTtona. JlocTromHCTBa U
HEJO0CTaTKH.

Juddepenunanbras uMnynbcHas BoibrammnepoMerpusi. CyniHocTs Metoa. JlocTonHCTBa
U HEJOCTATKU.
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50. MlaBepcroHHAs BOJBTAMIIEPOMETPHS Ha CTAIIMOHAPHBIX AJIEKTPOIaX.

51. [{ukinueckasi BOJIbTaMIIEPOMETPHSL.

52. AMmiepoMeTpudYecKoe TUTpOBaHUE. TeopeTHdeckrne OCHOBBI ~ MeToaa. KpuBbie
aMIIEpPOMETPUUECKOTO TUTPOBAHUSL.

4.2. IK3aMeHALMOHHbIE OMJIEThI

MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCHUMCKON
OEJEPALIUN
OEJIEPAJIBHOE 'OCYZIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HannoHabHBIN HCCIEN0BAaTENbCKUH AAepHBIA yHUBEepcUTET «MU DI
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTUKHU —
¢dunuan gpeaeparbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICILIETO
npodeccroHabHOr0 00pa3oBanus «HannoHanbHbIN Hccaea0BaTENbCKU SI€PHBIA YHUBEPCUTET

«MHUDN»

OtneneHne OMOTEXHOJIOTHHA

Hanpasnenue/ 04.03.01 «Xumus»

CroenuainsHOCTh

[Ipoduns/ «AHAJIMTHYECKAS XUMMS»

Chnenmanusanus

Jucuunnuza «BBeieHne B 2J1€KTPOAHAIUTUYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. PasnuunHble cIOCOOBI KJ'IaCCI/I(bI/IKaI_II/II/I OJICKTPOXMMHUYECCKHUX METOJ0B aHaIn3a.

2. HpﬂMaﬂ MMOTCHIHUOMCTpHUSI. OcCHOBHEIE IIPpHUCMBI, HCIIOJIb3YEMbIC B HpHMOﬁ
IIOTCHIIUOMCTPUH. OOmactb MMPpUMCHCHUA MCTO/1A.

3. HopmanbHas mnpsMOyrojpHasi HUMIYJIbCHAs BOJIbTaMIlepoMeTpusi (moJssiporpadusi).
Xapaktepuctuka Mmeroaa. CpaBHeHHe ¢ kiaccuueckoi. [IpenmyinecTna.

MUHHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKON
OEAEPAIINA
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUWE
BBICIIEI'O ITPO®ECCHOHAJIBHOI'O OBPA30OBAHUA
«HannoHanbHBIN UCCAEN0BATENBCKUN siepHbI YyHUBepcUTeT «MUDI»
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢bunman dpeaeparbHOrO TOCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEHKICHHS
BBICIIIETO
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npoeccuoHanbHOro 00pazoBanus «HalnoHaIbHBIN HCCIIE0BATENLCKUI SAEPHBI YHUBEPCUTET
«MHUDN»

Ortnenenne OMOTEXHOIOTHI

Hanpasiienune/ 04.03.01 «Xumus»

CrieninanbHOCTh

[Tpoduns/ «AHAJIMTHYECKAs XUMHA»

Crnenuanuzanus

Jucuuninuza «BBeJleHHE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. DnexTpoXuMUYeCKHH MOTEHIMAN. Y CIOBHS 3JIEKTPOXUMHUECKOTO PABHOBECHSI.

2. TloTeHmmoMeTrpudeckuii MeTOJl aHanmu3a. TeopeTHueckue OCHOBBI MeTona. lloTeHmman
WHIMKATOPHOIO JJIEKTpOAA. PopMabHBII MIOTEHLIMAI. Knaccudukanus
MMOTEHIIHOMETPUYECKUX METOIOB.

3. PeBepcuBHas mmrynbcHass BojbTamiiepomerpus. CymHOCTh Meroaa. JloCTOWHCTBA |
HEJOCTaTKH.

MHUHUCTEPCTBO OBPA3BOBAHUS U HAYKHU POCCUMCKOM
OEJJEPAIIUHA
OEJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE
BBICIHEI'O ITPO®ECCHMOHAJIBHOI'O OBPA3SOBAHI A
«HanuoHanbHbIN UCCaeA0BaTENbCKUH s1epHblId yHUBEpCUTET «MUDN»
OOHMHCKNI UHCTUTYT ATOMHOM YHEPreTUKU —
(dunmuan gpeaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIIETO

npodeccruoHanbHOro 00pa3oBanus «HannoHanbHBIN HCCIeA0BaTENbCKU SIEPHBIA YHUBEPCUTET
«MHUDIN»

Otnenenne OMOTEXHOIOTUI

Hanpasnenue/ 04.03.01 «Xumus»

CrienmanbHOCTD

ITpoduns/ «AHATUTHYECKasi XMMH»

Crennanuzanus

JucuuruinHa «BBenieHne B 2JIEKTPOAHATUTHYECKYIO XUMUIO)

3K3AMEHAIIMOHHBINA BUIET Ne 3
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1. Dnexrpoxumuueckue sueiiku. Ha npumepe m000i 21€eKTPOXUMUYECKON SIUEHKH BBIBECTU
ypaBHeHue HepHcra.

2. TloTeHumomerpuyeckoe TUTpoBaHHE. Pa3nuuHble CHOCOOBI  OINpENeNeHUs] TOYKU
SKBUBAJICHTHOCTH.

3. duddepenunanpaas uMmyinbcHas BoJabTaMmiepomerpust. CylHOCTh METO1A.
JIOCTOMHCTBA 1 HETOCTATKH METO/IA.

MUHHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCHUMCKON
OEJEPALIUN
OEJIEPAJIBHOE 'OCYZJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HannoHabHBIN HCCIEA0BATENBCKUN AAepHBbIN yHUBEpcUTET « MU D)
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTUKHU —
(dunmuan ¢peaepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIBLHOTO YIPEIKICHUS
BBICILIETO

npodeccroHabHOr0 00pazoBanus «HannoHanbHbIN Hccaea0BaTENbCKU SI€PHBIH YHUBEPCUTET
«MHUDN»

OtneneHne ONOTEXHOIOT I

Hanpasnenue/ 04.03.01 «Xumus»

CroenuaisHOCTh

[Ipoduns/ «AHAJIMTHYECKAS XUMMS»

Chnenmanusanys

Jucuumnnuza «BBeieHne B 2J1€KTPOAHAIUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBIN BUIET Ne 4
1. MexaHu3M BO3HMKHOBEHHUS CKayka I[OTEHIMalla Ha TIpaHMIe pasjena JByX ¢as.
BHyTpeHHUH, BHEIIHUI U TIOBEPXHOCTHBIN IOTEHUWIIBI, FaJIbBaHU -IIOTEHIUAIL.

2. TeOpeTI/I‘IeCKI/Ie OCHOBbI KOHAYKTOMETPHUYICCKOI'O MCTO/JIa aHAJIN3a.

3. I/IHBepCI/IOHHaﬂ BOJIbTaMIICPOMETPHUA HAa CTAHUOHAPHBIX 3JICKTPO AaX.

MUHUCTEPCTBO OBPABOBAHHUSA U HAYKH POCCUMCKOM
OEJEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXJEHUE
BBICILIET'O [TPO®ECCUOHAJIBHOT'O OBPA3OBAHNS
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«HannoHnabHbIN HCCIEA0BATENBCKUN ANepHbIN yHUBEpcUTET « MU DI
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTHUKHU —
¢bunman dpeaeparbHOro TOCYyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEIHKICHHS
BBICILIETO
npoeccuoHanbHOro 00pazoBanus «HanoHaIbHbIN HCCIe0BATENBCKUN SAEPHBI YHUBEPCUTET
«MHUDN»

Ortneneare OMOTEXHOJIOTHIA

Hanpasiienune/ 04.03.01 «Xumus»

CrierinanbHOCTh

[Tpoduns/ «AHAJINTHYECKA XUMHSA»

Crienmanuszanus

Jucuunnuza «BBenieHne B 2J1€KTPOAHAIUTHYECKYIO XUMHIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. MexaHu3M BO3HHMKHOBEHMsS CKayka IOTEHIMala Ha TpaHULE paszziena IByxX (as.
BuyTpeHHuil, BHEIIHNN 1 TOBEPXHOCTHBIN MOTEHLINIIBI, FAIbBAHN-ITOTEHIINAJL.

2. Teopernueckue 0OCHOBBI KOHIYKTOMETPUUYECKOTO METO/Ia aHAJIN3A.

3. HuBepcruoHHast BOJbTAMIIEPOMETPHUS HA CTALIMOHAPHBIX 3JIEKTPOIaX.

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUMCKOM
OEAEPAIINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUPEXJIEHUWE
BBICHIEI'O ITPOOECCHOHAJIBHOI'O OBPA30OBAHUA
«HanuoHanbHbIN UCCaeA0BaTENbCKUM snepHblId yHUBEpCUTET «MU DN
OOHMHCKHUI MHCTUTYT ATOMHOM JHEPreTHKH —
¢bunuan dpeaepantbHOrO rocyJapcTBEHHOIO0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO
npodeccrnoHanbHOro 00pa3oBanus «HannoHanbHBIN HCCIeA0BaTENbCKU SIEPHBIA YHUBEPCUTET

«MHUDIy

OtneneHre OMOTEXHOIOT UM

Hanpasnenue/ 04.03.01 «Xumus»

CrienmanbHOCTD

ITpoduns/ «AHATUTHYECKasi XMMH»

Crennanuzanus

JucuumuinHa «BBeieHne B 2IEKTPOAHATUTHYECKYIO XUMUIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 6
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1. CrangapTHbIi J1€KTPOIHBIN noTeHnnal. CTaHIaPTHBIN 3IEKTPO/I CPABHEHHUSL.

2. KongykroMeTpuyeckoe TUTpOBaHHE. BUIbI peakiuid, IeKaliux B OCHOBE
KOHJIYKTOMETPUYECKOTO TUTPOBAHUS. BUI KPUBBIX TUTPOBAHUS.

3. KauecrBennsiii nonsiporpaduyeckuii anamu3. TeopeTnueckre OCHOBBI METOAA.

MUHHUCTEPCTBO OBPA3OBAHNSA U HAYKH POCCHUMCKON
OEJEPALIUN
OEJIEPAJIBHOE 'OCYZJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HanunoHanbHbINA HCCIEA0BATENBCKUN AAepHbIN yHUBEpCUTET « MU DN
OOHUHCKNH MHCTUTYT ATOMHOM JHEPreTUKH —
(unuan ¢peaeparbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICILIETO

npodeccroHabHOr0 00pa3oBanus «HannoHanbHbIN HCccaea0BaTENbCKU SI€PHBIA YHUBEPCUTET
«MHUDN»

OtneneHne ONOTEXHOIOT I

Hanpasnenue/ 04.03.01 «Xumus»

CroenuainsHOCTh

[Ipoduns/ «AHAJINTHYECKAS] XUMHS»

Coenuanusanus

Jucuumnnuza «BBenieHne B 2J1€KTPOAHAIUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 7
1. CranpgapTtHbie 31eKTpobl. BhIBECTH ypaBHEHUE, ONKCHIBAIOIIECE MOTEHIIMAT XJIOPHI-
-cepeOpsHOTO PIEKTPO/Ia.

2. CeleKTUBHOCTb HOHCENEKTUBHBIX AIEKTPoA0B. YpaBHeHue Hukonbckoro. Koaddumment
CEJICKTUBHOCTH.

3. HHBepcuoHHas BOJbTaMIIEPOMETPUS.

MUHUCTEPCTBO OBPABOBAHHUSA U HAYKH POCCUMCKOM
®EJEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJILHOE
VUYPEXJEHUE
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BBICHIET'O ITPO®ECCHUOHAJIBHOI'O ObPA3OBAHUA
«HanroHnabHbIN HCCIEA0BATENBCKUN ANepHbIN yHUBEpcUTET « MU DI
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTHUKHU —
¢bunman dpeaeparbHOrO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEIHKICHHS
BBICILIETO
npoeccnoHanbHOr0 00pazoBanus «HalmoHaIBHBIN HCCIIEIOBATENLCKUN SICPHBIN YHUBEPCUTET
«MHUDN»

Otaenenue OMOTEXHOIOT MM

Hanpasiienune/ 04.03.01 «Xumus»

CrierinanbHOCTh

[Tpoduns/ «AHAJINTHYECKA XUMHSA»

Crienmanuszanus

Jucuunnuza «BBenieHne B 2J1€KTPOAHAIUTHYECKYIO XUMHIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. DOnexTponmpoBOJHOCTH pacTBOpPOB (yIelbHAas, SKBUBAJEHTHAas W MOJIIpHasi), ee
3aBUCHUMOCTb OT MPHUPOJBI MEKTPOJIUTA U PACTBOPUTENS, KOHIEHTPALMH CHJIBHOTO U
cJ1a00r0 IEKTPOJIUTA U OT TEMIIEPATYPBI.

2. Knaccudpukanus snextponoB. DyHKIUU WHAUKATOPHBIX AJIEKTPOJOB U 3JIEKTPOAOB
CpaBHEHHSI.

3. AwmmepomeTpuueckoe TUTpoBaHue. TeopeTndeckue OCHOBBI MeToa. KpuBbie
aMIIEpPOMETPUYECKOTO TUTPOBAHHUSL.

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUMCKOM
OEAEPAIINA
OEJIEPAJIBHOE 'OCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUWE
BBICHIEI'O ITPO®ECCHOHAJIBHOI'O OBPA30OBAHUA
«HaumnoHnanbHbIN HccaeA0BaTENIbCKUH AepHbIA yHUBEpcUTET « MU DI
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢bunman dpeaepantbHOrO rocyJapcTBEHHOTO0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEHKACHHS
BBICIIIETO
npodeccroHanbHOT0 00pa3oBanus «HalroHa bHBIN UCCIEA0BATENbCKUIN SACPHBIA YHUBEPCUTET

«MHUDNy

OtneneHre OMOTEXHOIOT UM

Hanpasnenue/ 04.03.01 «Xumus»
CrieninanbHOCTh

ITpoduns/ «AHATUTHYECKasi XMMHS»
Crennanuzanus
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Jucuuninuza «BBeJleHHE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. Tlpsimas u KOCBeHHasi KOHAYKTOMETpHs. KOHTaKTHast 1 HEKOHTAKTHAsE KOHYKTOMETPHSL.
Ob6nacTi NpUMEHEHUsl.

2. Senenue momsipusanuu. DC nonspuzanun. HanpsbkeHne pas3iioKeHHs.

3. PaznuunbIe ipUeMBI (METOIBI), UCTIONIb3YEMbIE B KOJIMYECTBEHHOM IOJIIPOTpaduIecKOM
aHaJIn3e.

MHUHUCTEPCTBO OBPABOBAHUS U HAYKHU POCCHUHUCKOM
OEJEPALIUN
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE
BBICHIET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HanunoHanbHbINA HCCIEA0BATENBCKUN AAepHbIN yHUBEpCUTET « MU DN
OOHMHCKNI UHCTUTYT ATOMHOM HEPreTUKU —
(dunuan ¢peaepaabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEIKACHUS
BBICILIETO
npodeccuoHanbHOro o0pa3oBanus «HarmoHanbHBINA UCCIEAOBATEIIbCKUH SIEPHBIA YHUBEPCUTET

«MHUDN»

OtneneHrue OMOTEXHOIOT UM

Hanpasnenue/ 04.03.01 «Xumus»

CroenuainsHOCTh

[Ipoduns/ «AHAJIUTUYECKAS] XUMHSD

Coenuanusanus

Jucuunnuza «BBegeHne B 2J1eKTPOAHAIUTHYECKYIO XUMHIO

3K3AMEHAIIMOHHBINA BUIET Ne 10

1. DneKTponpoBOAHOCTb CHIIBHBIX AIEKTPOJUTOB. DPPEKThl 3IEKTPOPOPETHUECKOTO U
penlakcallMOHHOTO TOpMO>KeHus 1o Teopuu [ledas-Onzarepa.

3. Kommnencaunonnsiit Mmeton usmepenus J/C.

4. TanpBaHOCTATHYECKAas KYJIOHOMCTpHL.
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MHUHUCTEPCTBO OBPA3OBAHHUSI U HAYKHU POCCUHCKOM
OEJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJAEHUNE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHU A
«HaunoHabHBIN UCCIEA0BATENBCKUH A1epHbIA YHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTHUKHU —
¢wman deaeparTbHOTO TOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPESIKICHHS
BBICLIETO
npoeccnoHanpHOTO 00pazoBaHus «HalmoHaIBHBIN HCCIIE0BATENLCKUN SAEPHBIA YHUBEPCUTET

«MHUDN»

OtneneHne OMOTEXHOIOT I

Hamnpasnenue/ 04.03.01 «Xumus»

CnenuanbHOCTh

[Ipoduns/ «AHAJIMTHYECKAS XUMMS»

Crnennanusanus

JucuunnuHa «BBeJleHrE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBINA BUJIET Ne 11

1. DnexrporpaBuMeTpruyecKkuii MeToa aHainu3a. CyniHOCTh MeTo1a. TeopeTHIeCKrne OCHOBHI.

2. HoHCeneKTUBHEIC OJICKTPO/JBbI. Pazanunsie BUJbI HWOHCCJICKTHBHBIX 3JICKTPOOOB.
ypaBHeHI/IH I TIOTEHIHWAJI0B HOHCEJICKTUBHBIX 3JICKTPOI0B.

3. C noMoIibIo Kakux NpuOOPOB U3MEPSETCS IEKTPOIPOBOJHOCTL pacTBopa. Cxema u
MPUHIMI PabOTHI.

MHUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCHUMCKOM
OEAEPAIIUN
OEJIEPAJIBHOE 'OCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUWE
BBICIHIEI'O ITPO®ECCHOHAJIBHOI'O OEPA30OBAHU A
«HanuoHanbHBIN UCCIEN0BATENBCKUN AlepHbIA yHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢bunman deaeparbHOrO roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO
npodeccrnoHanbHOTO 00pa3oBanus «HalnoHaTbHBIN HCCIeI0BaTENbCKUH SIePHBIA YHUBEPCUTET

«MHUDNy

OtneneHre OUOTEXHOIOT U
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Hanpasnenue/ 04.03.01 «Xumus»

CrierinanbHOCTh

[Tpoduns/ «AHaTUTHYeCKasi XMMHSD»

Criennanuzanus

Jucuuninuza «BBezieHHE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 12

1. Kynonomerpus. TeopeTnueckue 0CHOBBI METO/1A.

2. Ilpsmas mnoreHmuomerpus. OCHOBHBIE TPUEMBI, HUCHOJb3yeMble B  IPSIMOI
noteHuroMeTpun. O61acTh MPUMEHEHUS METOIA.

3. Tlepenanpspxenne. IlepeHanpspkeHue Bomopona. Teopwsi 3aMeUIEHHOTO paspsga |
pekoMmOuHanmonHas teopus Taders.

MHUHUCTEPCTBO OBPABOBAHUS U HAYKHW POCCUHUCKOM
OEJEPALIUN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HanuoHanbHBIN UCCIeA0BATENbCKUH a1epHbIA YHUBEpCUTET «MU DN
OOHMHCKNI UHCTUTYT ATOMHOM JHEPreTUKU —
¢dunmuan ¢peaepaabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICILIETO

npodeccuoHanbHOro 00pa3zoBanus «HarmoHaabHBIN HCCIICIOBATEIBCKUN SICPHBIM YHUBEPCUTET
«MUD»

OtneneHre OMOTEXHOIOT U

Hanpasnenue/ 04.03.01 «Xumus»

CroenuanbHOCTh

[Tpoduns/ «AHAJINTHYECKAS] XUMHSD»

Coenuanusanus

Jucuunnuza «BBegieHne B 2J1€KTPOAHAIUTHYECKYIO XUMHIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 13

1. Boubsramnepomerpusi. Ha yem ocHoBaHa. JIocTOMHCTBa M HEIOCTATKU METO/IA.
2. Dnextpoast I, 11, u Ill-ro poxa.
3. VYcioBusi mpoBeAEHUS EKTPOrPaBUMETPHUUECKOrO aHajau3a. YcTaHoBKa. Dusnyeckue

YCJIOBUSA OCAKACHUA MCTAJIOB. Bausxue HAIpsKCHUA, CUJIbI TOKAa U IIJIOTHOCTU TOKA.
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MUHHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCHUMCKON
OEJEPAIIUUA
OEJIEPAJIBHOE TOCYJJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE
BBICIHEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3SOBAHI A
«HannoHabHBIN UCCIEA0BATENBCKUH A1epHbIA YHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTUKHU —
¢bunman dpeaeparbHOrO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEIHKICHHS
BBICIIICTO

npodeccroHabHOro 00pa3oBanus «HannoHanbHbIN Hccaea0BaTENbCKUH SI€PHBIA YHUBEPCUTET
«MHUDN»

OtneneHne OMOTEXHOIOT I

Hamnpasnenue/ 04.03.01 «Xumus»

CrnennaibHOCTH

[Ipoduns/ «AHAJIMTHYECKAS XUMMS»

Crnennanusanus

JucuunnuHa «BBezieHnE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBINA BUIET Ne 14

1. Teopwus kmaccuyeckoi noysiporpadum.

2. yCTpOﬁCTBO CTCKILIHHOT'O JJICKTPO/Ja. BriBectn YpaBHCHHE, OIIMCBIBAIOIICE IMOTCHIMAI
CTEKIITHHOM M€M6paHBI. HOCTOI/IHCTBa M HCAOCTATKHU JICKTPOAa.

3. C nomomiplo Kakux OpuOOpoB M3MEPSETCs 3JIEKTPOIPOBOAHOCTh pacTBopa. Cxema u
MPUHIIMI PabOTHI.

MHUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCHUMCKOM
OEAEPAIIUA
OEJIEPAJIBHOE 'OCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUE
BBICIHIEI'O ITPO®ECCHOHAJIBHOI'O OEPA30OBAHU A
«HanuoHanbHBIN UCCIEN0BATENBCKUN AlepHbIA yHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢bunman deaeparbHOrO roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO
npodeccrnoHanbHOTO 00pa3oBanus «HalMoHaIBHBIN UCCIEN0BATENbCKUN SACPHBIA YHUBEPCUTET

«MHUDNy

OtneneHre OUOTEXHOIOT U
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Hanpasnenue/ 04.03.01 «Xumus»

CrierinanbHOCTh

[Tpoduns/ «AHaTUTHYeCKasi XMMHSD»

Criennanuzanus

Jucuuninuza «BBezieHHE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 15

1. OO6mas xapakTeprcTHKa BOJIbTaMIIEPOMETPUUECKUX METOI0B.
2. DJEeKTPONPOBOJIHOCTH CIAOBIX AIEKTPOJITOB.

3. ToTeHmmocraTuyeckasi KyJTIOHOMETPUSI.

MHUHUCTEPCTBO OBPABOBAHUS U HAYKHW POCCUHUCKOM
OEJEPALIUN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHU A
«HanuoHanbHBIN UCCIeA0BATENbCKUH a1epHbIA YHUBEpCUTET «MU DN
OOHMHCKNI UHCTUTYT ATOMHOM JHEPreTUKU —
(dunuan ¢peaepaabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICILIETO

npodeccuoHanbHOro 00pa3oBanus «HarmoHanbHBINA HCCIEA0BATEIILCKUHN SIEPHBIA YHUBEPCUTET
«MUD»

OtneneHre OMOTEXHOIOT U

Hanpasnenue/ 04.03.01 «Xumus»

CroenuanbHOCTh

[Tpoduns/ «AHAJINTHYECKAS] XUMHSD»

Coenuanusanus

Jucuunnuza «BBegieHne B 2J1€KTPOAHAIUTHYECKYIO XUMHIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 16

1. BriBoz1 ypaBHeHUs nossiporpadudeckoil BoiHbl. YpaBHeHue MnbkoBuya.

2. [ToreHumomMeTpuyeckoe THUTpPOBaHUE. Pas3nnyHble CrMOCOOBI ONpeneNeHus TOYKU
SKBUBAJICHTHOCTH.

3. BuyrpeHHui 251eKTpoius.
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MHUHUCTEPCTBO OBPA3OBAHHUSI U HAYKHU POCCUHCKOM
OEJEPALIUN
OEJIEPAJIBHOE 'OCYZIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJAEHUNE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHU A
«HaunoHabHBIN UCCIEA0BATENBCKUI A1epHbIA YHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTHUKHU —
¢wman deaeparTbHOTO TOCYAaAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPESIKICHHS
BBICLIETO
npodeccroHabHOro 00pazoBanus «HannoHanbHbIN Hccaea0BaTENbCKU SI€PHBIA YHUBEPCUTET

«MHUDN»

OtneneHne OMOTEXHOIOT I

Hamnpasnenue/ 04.03.01 «Xumus»

CrnenuaisHOCTh
[Ipoduns/ «AHAJIMTHYECKAS XUMMS»
Crenmanu3anus
JucnumimHa «BBeneHne B 3JIEKTPOAHATUTHYECCKYIO XHUMHIOY
3K3AMEHAI_[I/IOHHI>II71 BUJIET Ne 17
1. [Torenumomerpruueckuii MeTo aHanu3a. TeopeTnyeckre 0CHOBBI MeToa. [loTenman

WHIUKATOPHOTO AIEKTPOIA. dopmaabHbIN MOTEHIINA. Knaccuduxkanus
MMOTEHIIMOMETPHUIECKUX METOIOB.

2. VYcaoBus PasaCIIbHOTO BBIACIICHNA METAJIJIOB IIPH SJICKTPOJIU3C.
3. BHCKTpOI[BI, HCIIOJIB3YEMBIC B pPa3IMYHBIX BapHaHTaX BOJBTAMIICPOMETPHYCCKOIO
aHaJIn3a.

MHUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCHUMCKOM
OEAEPAIIUUA
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUWE
BBICIHIEI'O ITPO®ECCHOHAJIBHOI'O OEPA30OBAHUA
«HanuoHanbHBIN UCCIEN0BATENBCKUN AepHbIA yHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢bunman deaeparbHOrO roCyJapcTBEHHOTO0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BBICIIETO
npodeccrnoHanbHOTO 00pa3oBanus «HalnoHaTbHBIN HCCIeI0BaTENbCKUH SIePHBIA YHUBEPCUTET

«MHU DNy

OtneneHre OUOTEXHOIOT U
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Hanpasnenue/ 04.03.01 «Xumus»

CrierinanbHOCTh

[Tpoduns/ «AHaTUTHYeCKasi XMMHSD»

Criennanuzanus

Jucuuninuza «BBezieHHE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBIN BUJIET Ne 18

1. Knaccuduxauus snexTponoB. PYHKUUHM HHAMKATOPHBIX 3JEKTPOJOB U 3JIEKTPOJIOB
CPaBHEHHUS.

2. HOTCHIII/IOCT&TI/I‘-IGCK&?[ KYJIOHOMCTPHA U I'aJiIbBAHOCTATHYCCKAsA KYJIOHOMCTpPHUA.

3. HopwmanpHas npsIMOYTOJIbHAS UMITYJIbCHASI BOJIbTaMIIEpOMeTpHs (TIossiporpadust).
Xapakrepuctuka merosa. CpaBHeHHE ¢ Knaccuueckoi. [IpenmyiecTsa.

MHUHUCTEPCTBO OBPA3BOBAHUS U HAYKHU POCCUMCKOM
OEJJEPAIIUHA
OEJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YUPEXJIEHUE
BBICIHEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3SOBAHI A
«HanuoHanbHBIN UCCIeA0BATENbCKUH A1epHbIA YHUBEpCUTET «MU DN
OOHMHCKNI UHCTUTYT ATOMHOM dHEPreTUKU —
(dbunmuan gpeaepaabHOTO TOCYIapPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO

npodeccuoHanbHOro 00pa3oBanus «HarmoHanbHBIA UCCIEA0BATSIILCKUH SIEPHBIA YHUBEPCUTET
«MUD»

OtneneHre OMOTEXHOIOT UM

Hanpasnenue/ 04.03.01 «Xumus»

CroenuanbHOCTh

[Tpoduns/ «AHAJINTHYECKAS] XUMHSD

Coenmanusanus

Jucuumnnuza «BBeieHne B 3J€KTPOAHATUTUYECKYIO XUMHUIO

3K3AMEHAIIMOHHBIN BUJIET Ne 19

1. AMHCpOMeTpI/ILICCKOC TUTPOBAHUC. TCOpCTI/I‘-IeCKI/IC OCHOBBI MCTOJA. KpI/IBBIC
AMIICPOMETPHUUICCKOI'0 TUTPOBAHUS.

2. CeneKTUBHOCTh ~ MOHCENEKTUBHBIX  JJEKTPOJOB.  YpaBHeHHe  HHKOIBCKOTO.
KoadduimeHT cenekTHBHOCTH.
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3. ONeKTpoJbl, UCIOJIb3yEMbIE B DPA3JIMYHBIX BapHaHTaX BOJbTAMIIEPOMETPUUYECKOTO
aHajusa.

MUHHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCHUMCKON
OEJEPALIUN
OEJIEPAJIBHOE 'OCYZIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HannoHabHBINA HCCIEN0BATENBCKUN AepHBIA yHUBEpcUTET «MU DI
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTUKHU —
(dunuan gpeaepaabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS
BBICILIETO
npodeccroHabHOro 00pa3oBanus «HannoHanbHbIN Hccaea0BaTENbCKU SI€PHBIA YHUBEPCUTET

«MHUDN»

OtneneHne ONOTEXHOIOT I

Hamnpasnenue/ 04.03.01 «Xumus»

CnenuanbHOCTh

[Ipoduns/ «AHAJIMTHYECKAS XUMMS»

Choenmanusanus

Jucuunnuna «BBezleHrE B 3JIEKTPOAHATUTHYECKYIO XUMHUIO)

3K3AMEHAIIMOHHBINA BUIET Ne 20

1. Konagykromerpuueckoe TUTpPOBaHUE. Buapl peaknuii, mnexammx B OCHOBE
KOHJYKTOMETPHUYECKOTO TUTPOBaHUS. Bua KpUBBIX TUTPOBAHUS.

2. [epenanpsixenne. [lepenanpsbkenue Bojgopona. Teopus 3aMeIUIGHHOTO paspsiia u
pexkoMmOuHanronHas Teopus Taders.

3. [Topsnok pa3psaKy MOHOB Ha 3JIEKTPOJax MpH IEKTPOJIN3E.
Onenka Kpurepun oueHku
OTiIn4HO CTyneHT 10KeH:
36-40 - IPOJIEMOHCTPUPOBATH TITyOOKOE M MPOYHOE YCBOEHHUE 3HAHUI

IPOTrpaMMHOTO MaTepuana;

- MCUEPIIBIBAIOLIE, ITOCJIEJOBATEIBHO, TPAMOTHO U JIOTHYECKU
CTPOMHO M3JIOKUTh TEOPETUUECKUN MaTepUal;

- IPaBUJIBHO (POPMYIINPOBATH OIpEEeIICHHS;

- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEILHOM paboThI C

JIUTEPATYPOH;
- YMETb CJIENATh BHIBOJBI M0 U3JIara€MOMY MaTepuaity.

Xopo1uo CTyzneHT H0KEH:

30-35 - IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE ITPOrPAMMHOTO
MaTepuana;

24



- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUUECKUX ITOHATHUI;
JIOCTATOYHO MOCJIEI0BATENbHO, IPAMOTHO U JIOTUYECKH CTPOIHO
u3jaraTb MaTepuai;

- IPOJIEMOHCTPUPOBATh YMEHNUE OPUEHTUPOBATHLCS B JIUTEPATYPE;

- YMETh CJIeNIaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBIBOBI IO
U3JIaraeMoOMy MaTepuaiy.

Y I0BIETBOPUTEIIBHO
24-29

CTyneHT H0JIKeH:

- IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3yIaeMOTO MaTepraa;

- II0Ka3aThb O6HIGG BJIAJACHHUC HOHATHHHBIM arrmnaparoM JUCHUITIUWHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU M3J1araeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MPOTPaMMON YUEOHYIO
JUTEpaTypy.

HeynosnerBopurensHo
23 u MeHblIIIe

CTyneHT 1eMOHCTPUPYET:

- HE3HAHME 3HAYUTEIILHON YacTH MPOTPaMMHOTO MaTepHaa;

- HE BJIQJICHUE MOHATUMHBIM amMapaToM JUCIUTUIAHBI;

- CYIIECTBEHHBIE OMMOKH MPHU U3JI0KEHUN YIEOHOT0 MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOIl
M3JIaraeMoro BOIpoca;

- HEYyMEHHE JIeJIaTh BBIBOIBI IO M3JIaraeMOMY MaTepHaIy.

4.3 KOJIVIOKBUYM

MHUHUCTEPCTBO OBPABOBAHUSA U HAYKH POCCUMCKOM

®EJEPAIIAN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE

YYPEXXJEHUE

BBICIHEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3SOBAHIA
«HanuoHanbHBIN UCCIeA0BATENbCKUH A1epHbIA YHUBEpCUTET «MU DN
OOHMHCKNI UHCTUTYT ATOMHOM YHEPreTUKN —
¢dunmuan gpeaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS

BBICIICTO

npodeccrnoHanbHOro 00pa3oBanus «HannoHanbHBINA UCCIIEIOBATEILCKUN SCPHBI YHUBEPCUTET

«MUD»
OtneneHrue OMOTEXHOIOT UM

Bonpocsl s kossiokBuyma Ne 1

o JucuuIinHe «BBegenue B QJICKTPOAHAJIUTUYCCKYHO XUMUKO»

a) TUIIOBBIE BOTPOCHI K KOJJIOKBUYMY

Pa3neant S m 6. Tema: a5IeKTpOrpaBUMETPUYECKUI aHAIIN3 U KYJOHOMETPHSL.

1. B ueM CyIHOCTB AJIEKTPOrpaBUMETPUYECKOTO METO1A aHAIH3a?

2. Kakue 3ak0oHBI JI€5KaT B OCHOBE METO/IAa 3JIEKTPOrPAaBUMETPHUH U KyJOHOMETPUU?

3. YTo Takoe IEKTPOXUMUYECKUI SKBUBAJICHT BEIlECTBA?

4. Kakue aHaIMTUYECKHE LIETU TOCTUTAIOTCS C IIOMOILBIO AJIEKTpoIn3a?

5. Uro mpencraBisieT cOO0H METOJ BHYTPEHHEIO 3JEKTPOJIM3a U KAKOBBI BO3MOXKHOCTH 3TOTO

merona?

6. IloTenuuan Pa3JIOKCHUA U NCPCHAIIPAKCHUA.
7. Cxema YCTaHOBKH JIA DJICKTPOJIN3A.
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8. Kakoe cBO#CTBO M3MepsieTcs MpU MPOBEACHUH KYJIOHOMETPHUYECKOTO METO/AA aHalM3a M Kak
OHO CBSI3HO ¢ KoHIeHTpamuel? IloscHUTE CMBICT JAPYrMX YJICHOB YpPaBHEHHS CBS3U B
KYyJIOHOMETPUYECKOM METO/Ie; KaK HaXOAUTCS YACICHHOE 3HAYCHUE KaXKI0r0 U3 HUX?

9. CyHocTh MeTO/1a IPSIMON KYJIOHOMETPHHU MPU TOCTOSTHHOM KOHTPOJIMPYEMOM TOTEHIIAIIE.
10. CymHoCTh METO/1a TaJIbBBAaHOCTATUYECKOM KYJIOHOMETPUU (KYJIOHOMETPUUYECKOE TUTPOBAHUE)
11. Yem paznnyaroTs npsiMas KyJIOHOMETPUS U 3JEKTPOrpaBUMETPUS?

12. Yem oOycnoBieHa HEOOBIYHO BBICOKAs 10 CPABHEHUIO C IPYTMMU (PU3UKO-XUMHUYECKUMU
METOJJaMH TOYHOCTh KYJIOHOMETPUYECKHX METOJIOB aHanmu3a?

MUHHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCHUMCKON
OEJEPALIUN
OEJIEPAJIBHOE 'OCYZJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HannoHabHBIN HCCIEA0BATENBCKUN AAepHBbIN yHUBEpcUTET « MU D)
OOHMHCKUI MHCTUTYT ATOMHOM HEPreTUKHU —
(dunuan ¢peaeparbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICILIETO

npodeccroHabHOr0 00pazoBanus «HannoHanbHbIN Hccaea0BaTENbCKU SI€PHBIH YHUBEPCUTET
«MHUDN»

Kadenpa OOmieit 1 criennanbHON XUMHH
Bonpocs! s kosiokBuyma Ne 2

10 AUCIHHUITIINHE «BBG,Z[GHI/IG B JJICKTPOAHAIIMTUYCCKYIO XUMUIO»

Pasznen 7. BonsTamnepouerpust

B uem cymHocTs nosnsporpadguyeckux MEeTo10B aHanuza?

Kak B3auMocCBs3aHbI TOTEHIMAI TOTYBOIHBI U IPeAETbHBIN (AU(PPY3HOHHBIN) TOK?

Kak paccunTtaTh NoTeHIIMAN MTOTYBOJIHBI HA OCHOBAHWHU BOJIbTAMIIEPHON KPUBOIA?

OT 4ero 3aBHCHUT BeIMYMHA MPEIETbHOTO TOKa?

Ha yem ocHOBaH KayeCTBEHHBIH MOJsporpadUuecKuii aHaIu3?

. Kakue Benmunnbl BXxosT B ypaBHeHue MnpkoBruya? KakoBo nmpakTuyeckoe MpUMEHEHHE 3TOTO
ypaBHEeHUs?

7. Kakue aHanuTUYECKUE IPUEMBI HCTIOJIB3YIOT B KOJMYECTBEHHOU mossiporpaduu?

8. Uto mpexacraBusieT coO0i MHBEpCUOHHAS TOsiporpadus?

9. B 4eMm CylHOCTh aMIIEPOMETPHUYECKOTO TUTPOBAHUS?

10. Kakoii BuJ UMEIOT KPUBBIE aMIIEPOMETPUUECKOTO TUTPOBAHUSA?

11. KakoBa mpuHIUNUANbHAs cXeMa MOJsSporpaduveckoil YCTAaHOBKH C PTYTHBIM KararoluuM
ANEeKTpOoIoM?

12. Yto Takoe «(pOHOBBINA IIEKTPOIUT» U VIS YErO OH MPUMEHSETCS MPU MOJISporpaguuecKkux
n3mepenusix? Kakum TpeGOBaHUSAM OH JIOJKEH YIOBIETBOPSTH?

13. 3auem B pTyTHO# mossiporpaduu sueiiKy ¢ aHATU3UPYEMBIM PACTBOPOM Mepe]l H3MEpPEHUEM
MPOyBalOT HMHEPTHBHIM Ta3zom? Ilouemy 5TO He Bcerda aenarT MpH paboTe C TBEPABIMU
MHKPO3JIEKTPOIAMHU?

O U W

0) KpUTEpUU OLICHUBAHUS KOMIIETEHIINH (Pe3yIbTaTOB)
OTBeT OlLIEHUBACTCS TIO CIEIYIONUM KPUTEPHUSIM:
[IpaBUIBHOCTH, MOJTHOTA, TOTUYHOCTH TIOCTPOSHUS OTBETA;
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YMeHue onepupoBarh ClielMaIbHBIMUA TEPMUHAMU;

YMeHHE BBIBECTH MaTEMaTU4YECKHE COOTHOLIEHUS B COOTBETCTBUM C TEOPETUYECKUM
MaTEepHUaJIOM;

Hcnosb30Banue B OTBETE JONOJIHUATENBHOIO MaTEpUaa;

YMeHHe WIITIOCTPUPOBATh TEOPETUUECKUE TI0JIOKEHUS IPAKTUYECKUM MaTEPHATIOM.

B) OIMCAHUE IIKAJIbl OICHUBAHUS

Ha kosjokBrymMe OTBET CTyZIEHTa OIICHUBAETCSI B COOTBETCTBUE C MIPEAIaraeMou MKaJo.
OT1iinyHO OtBer ouennBaercs Ha «OTINYHOY» MPHU:

MPaBUIILHOM, IIOJTHOM M JIOTUYHO TIOCTPOCHHOM OTBETE Ha BCE
BOTIPOCHI OMIIETA;

YMEHUU OTIEPUPOBAHUSI CTICIIHAIIBHBIMUA TEPMUHAMU;
WCIIOJIb30BAHUH B OTBETE JIOTIOJHUTEIHLHOTO MaTepHaa;
YMEHUHU WUTFOCTPUPOBATH TEOPETHUECKHUE TIOJIOKESHHS
MPAKTUYECKUM MaTepHaAJIOM;

Xopouio OTBeT o11eHUBaeTCs Ha «XOPOIIOY TPH:

MPaBUWJILHOM, TIOJTHOM U JIOTHYHO TTOCTPOEHHOM OTBETE, HO UMEIOTCS
HErpyObI€ OIMMMOKN U HETOYHOCTH;

YMEHUU OTIEPUPOBAHUSI CTICIIHATIBHBIMIA TEPMUHAMH, HO BO3MOYKHBI
3aTPY/AHECHHS B UCIIOJIB30BAHUN MPAKTHYECKOTO MaTepraa;
YMEHUHU WUTFOCTPUPOBATH TEOPETHUECKHUE TIOJIOKCHHS
MPAKTUYECKUM MaTEPHAIOM, HO MPU ATOM JIETAIOTCS HE BIIOJIHE
3aKOHYEHHBIEC BHIBOIBI MJIM 000OIICHHS;

Y 10BIIETBOPUTEITHHO OTBeT olleHUBAETCA Ha «Y JOBJIECTBOPUTEIBHOY MPU:
CXEMaTUYHOM, HETIOJTHOM OTBETE;

HEYMEHUHU ONEePUPOBATH CHEIUATBHBIMU TEPMUHAMH UITH UX
HE3HAHUU;

C OJTHOM TpyOO# OTITMOKOM

HEYMEHUHU MPUBOIUTH IPUMEPHI IPAKTUYECKOTO UCTIOIB30BaHUS
HaY4YHBIX 3HAHUM.

HeynosnerBoputensno | OTBeT oneHuBaeTcs kak «HeynoBneTBopUTenbHO» MPH:

OTBETE Ha BCE BOIMPOCHI OUjieTa ¢ rpyObIMH OIIMOKaMU;
HEYMEHUU ONEepPUPOBATH CHEIHATLHON TEPMHUHOJIOTHEIH;
HEYMEHUU MPUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIIOIb30BAHUS
HaY4YHBIX 3HAHU.

4.4.  JomawHnee 3a0anue.

MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKON
OEAEPAIINA
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUWE
BBICIIEI'O ITPO®ECCHOHAJIBHOI'O OEPA30OBAHUA
«HanuoHabHBIN UCCIEN0BATENbCKUN sIepHbIA yHUBEPCUTET «MUD»
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHUKH —
¢bunman dpeaeparbHOrO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEIKICHHS
BBICIIIETO
npodeccrnoHanbHOT0 00pa3oBanus «HannoHaTbHBIN HCCIeT0BaTENbCKUH SIePHBIA YHUBEPCUTET

«MHU DNy
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OtneneHue OUOTEXHOIOT UM

Jlomawnue 3a0anusa (pacuemnsle 3a0a4u o 0CHOBHHIM M EMAM Kypca) —
camocmoamenvuasn paboma

IO JUCLMITIIIMHE <<BBCI[CHI/IG B JJICKTPOAHAIIMTUYCCKYIO XUMUTIO»

NuauBuyanbHble JOMAIIHUE 33a/IaHUST BBIAAIOTCS CTYAEHTY B BHUJIE MEPEUYHA 3a7a4, YCIOBUS
KOTOPBIX TPHUBEACHBI B PEKOMEHIOBAaHHBIX HCTOYHUKAX (CHHCOK 00s3aTenbHON U
JOTIOJIHUTEIBHOM JuTeparypbl). CTYyIEHT MMEeT MpaBO MpPH PEIICHUH 3a7ad HUCIO0JIb30BaTh
MPUBEJICHHBIE B y4eOHOU JUTEepaType WM CEMHUHAPCKOM MaTepuaje perieHUs aHaJIOTHYHBIX
3aga4d. lIpeamosaraercs, 4To HpU CaMOCTOSTEILHOM PEIIEHUH 3a7a4 CTYJIECHT HCIOJb3YyET
CIIpaBOYHbBIC MaTEPHAJIbI, B CIIOKOMHON 00CTaHOBKE OTpabaThIBA€T OCHOBHBIC HABBIKH PEIICHUS
TUNOBBIX 3a1a4. Kak mpaBwiio, Bblladya MHIMBUAYAJIbHOTO JOMAIIHETO 3aJaHus MPEAlIeCTBYET
MPOBEICHUIO KOJUIOKBUYMa. BBINOJHEHNE WHAMBHUAYAJIBHOIO JOMAIIHEr0 3aJaHus SBJISETCA
00s13aTeIFHBIM M OLIEHUBAETCS 10 MATHOATUIBHOM CUCTEME.

BapuaHTbl HHIUBUAYATBHBIX JOMAIIHUX 3aJaHUi TTO pa3aenaMm 1 u 2.

3ananue 1.
1. Haitaute ynenpHYIO 31€KTPOTIPOBOTHOCTE pacTBOpa, conepskarmero 0,1 M Gpomua Gapust u
xucnoty HBr; pH 0. Ilpenensasie mogsmxHOCTH HoHOB: A°(1/2 Ba?") = 63,6 - 10, A°(H*) = 350 -
10*u A %(Br)=78,1-10* Cm - M*/Momb.
2. IlpeacraBbTe cXeMaTUYECKH AJIEKTPOXUMHUYECKHE LIETH, B KOTOPBIX CAaMOTIPOU3BOJILHO
MPOTEKAIOT YKa3aHHbIE HIKE PEaKIMU. BoIuncauTe 1o CripaBOYHbIM JaHHBIM mpu 25 °C
crangaptHeie 3HaueHus DJIC anemenTa, n3meHnenus sHeprun [ m60ca 1 KOHCTaHTY paBHOBECHS
peaxkuuu:

a) Co + Sn®* <> Co?* +Sn; 6)Ni+ 2AgCl <> NiCl; + 2Ag
3. PactBop, conepsxkammii 0,75% HuTpaTa cepedpa, MOABEPrHYT JEKTPOJIU3Y B armapare
I'urropda ¢ cepedpsiubIMU ekTpoaamu. [locie anekTponnsa B aHOAHOM IPOCTPAHCTBE
obnapyxkeno 0,291 r AgNO3 B 30 r H20, na katone ocamguiiocs 0,0756 r cepebpa. Berauciure
YucIIa nmepeHoca HoHoB cepedpa u NO3'.
4. Onpenenute DJC 2neKTpOXUMHUYECKOM LIeNH npu Temieparype 298 K:

Pt,H> [macnsnas kuciota (0,2 M)|| mypaBbunas kucinota(1,6 M)| Hz, Pt
Ecnu u3BecTHBI 3HaYeHUSI KOHCTAHT JUCCOLIMAIMY YKAa3aHHBIX KHUCIOT COOTBETCTBEHHO
pKa=4,821 u pK,=3,752. IlpuHsAB paBHBIMU €AMHUIIC TaBJIeHH (B 6ap) ra3000pa3HOro BOJAOPOIa
B 000X AJEKTPoAax U KO3(D(PUIIMEHTHI AKTUBHOCTH HOHOB.
5. Hanumure nomaypeakiuy, MpoTeKaroIIue Ha 3JIEKTPOIaX, U CYMMapHYIO PeakIuio mpu padbote
anekrpoxumudeckoit uenu. [lomyunre ypapuenue st 3J[C uenu. Onpenenure cTaHAapTHOE
snauenue DJIC npu 25 °C. a) Ag| Ni| NiCl,| AgCl, Ag; 0) Pt |CO2, HCOOH|H2SO4|Hz, Pt
6.D5IeKTpUYeCcKOe COMPOTHUBIICHUE SIYEHKH JIsI U3MEPEHUS IIEKTPOIIPOBOTHOCTH, HATIOJHEHHO N
0,01 M pactBopoM xnopuaa kanus, paHo 368 Om ripu 298 K. V nenpHast 31€KTpONpoBOIHOCTh
storo pactBopa 0,1413 Cm/M. Sueliky HaOJTHAIOT PACTBOPOM HUTpATa KaJbIHsl, KOHIIEHTPALU
koToporo paBHa Ci, anextpocomnpoTtusieHne Ri1=12,84 Om. 3arem 100aBISIOT K STOMY pacTBOpY
XJIOpU Kaiblius ¢ KOHUEeHTpanuen Cz, 371eKTpoCcOoNnpoTUBICHNE CyMMapHOTo pactBopa R2=9,61
Owm. Haiinnre xoHueHtpanuu Ci uCs. JlaHHbIE O IOJBHKHOCTAX BO3BMUTE B CIIPABOYHUKE.

3amanue 2.

1. Paccuuraiite yaenbHYyIO 31€KTPONPOBOJHOCTh PACTBOPA, COCTOSIIET0 U3 HUTpaTa Kajlblus
(C =102 M ) 1 a30THO¥ KHUCIIOTHI; pH 0,5. [IpenenbHble OABMKHOCTH HOHOB, CM - M?/MOJIb:
A0(1/2 Ca*)=59,5-10*, A°%(H")=350-10*u A°(NO3 )= 71,5 - 10™.
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2. Ilpu omnpeneneHny Yyucell NepeHoca METOA0M ABMIKYILENCS TPaHULIb] 10 JEHCTBUEM TOKA
cuioit 5,21 MA B Teuenue 67 muH rpanuna mexay 0,1 M pacrsopom KCl u nHARKaTOpHBIM
pactBopom CdCl, mpomna paccrosinue 4,64 cm Baoab TpyOku auamerpom 0,54 cm. Paccuwmraiite
YHCJIO IEPEHOCA, IEKTPUUECKYIO IIOIBUKHOCTD U IIOJIBUYKHOCTD MOHA KaJlus, €CJIN YJeJIbHas
anekrpornpoBoaHocTs 0,1 M KCl paBna 1,29 Cm/m.
3.IlpeacraBbTe CXeMaTUYECKH DIEKTPOXUMHUYECKUE LIETIH, B KOTOPBIX CAMOIIPOU3BOJIHLHO
MIPOTEKAIOT yKa3aHHbIE HUYKE PeaKklMK. Bbruuciaute 1o crpaBouHbIM JaHHBIM pu 25 °C
crangaptabie 3HaueHus DJIC anemenTa, n3menenus sHeprun [ n60ca 1 KOHCTaHTY paBHOBECHS
peaxkuuu.

a) Sn?* +2Fe®" « Sn*" +2Fe?*;  6) Ag+ 1\2Cl; > AgCl
4. Onpenenute D/]C snekTpoXxuMHUecKon 1enu rnpu temmeparype 298 K:

Pt,Hz (p=1)| NH4OH (0,8 M)|| CH3COOH (0,3 M)| (p=1) Ha, Pt
Eciu u3BeCTHBI 3HaueHus koHcTanT auccoiuanuu Kq (NH2OH )=1,77-10° u pKa.=4,757.
[IpunsB paBHBIMU eAUHULE KOIPPUIIMEHTH aKTUBHOCTH HOHOB.
5. Hanumure 31eKTpOHHO-MOHHBIE MOJTypEaKLUy, TPOTEKAIOIINE Ha 3JIEKTPOaxX, U BbIpaKEHUs
COOTBETCTBYIOIIMX TIOTEHINATIOB IS YKa3aHHBIX HIDKe dnektposos. a) HY,Cr.07%, Cr¥*| Pt;
6)S04%| PhSO4, Pb
6. DIeKTpUYeCKOe COMPOTUBIICHUE SIUCHKH /TSI U3MEPEHUS DIIEKTPOTPOBOJHOCTH, HATIOJTHEHHOH
0,02 M pactBopoM xsopuaa kaius, paBHo 155,5 Om npu 298 K. YV nenvHas
AIIEKTPOIPOBOJAHOCTH 3TOro pactBopa 0,2765 Cm/M. Sueliky HallOIHSIOT paCTBOPOM HUTpaTa
koOanbTa (2), KoHIeHTpaIus KoToporo paBHa Ci, anekrpoconporusieHue R1=3,43 Om. 3atem
N00aBJISAIOT K ’TOMY PacTBOpPY BTOPOM- HUTpaTa HaTpHsl ¢ KoHLeHTpauuei Co,
AIEKTPOCONPOTHBIICHUE CYyMMapHOTO pacTBopa R>=2,65 Om. Haiinute xounentpamuu Ci uCo.
JlaHHBIE O MOJIBUKHOCTSX BO3BMUTE B CIIPABOYHHUKE.

6) OueHuBaeTcsl YCHEMHOCTh BBIIMOJIHEHUS TPAKTUUECKOTO 3aJaHUsI 110 CIIECAYIOUTIM
KPUTEPUSIM:

MPaBUJILHO BBICTPOEHHAs JIOIMUYECcKas MOCIe0BaTeIbHOCTD MIPH PEIICHUH 3aa4u;
OTCYTCTBHE OIIMOOK MPU UCIIOIB30BAHUU TEOPETUIECKUX COOTHOILICHUH MPU PELLICHUH 3aa4;
MPaBUJIBHO UCMOJIB3YETCs Pa3MEPHOCTh GU3NUYECKUX BEIHYMH;

MOJIHOTA U JIOTHYHOCTD U3JI0KEHHUS MIPE/ICTABICHHOTO PELIeHUS 3aauu;

CIOCOOHOCTH PELINTh aHAJOTHYHYIO (HO 60Jiee MPOCTYIO 3a/1auy), MPEAI0KEHHYIO
MpernoaBaTesieM IPH 3aluTe TOMAIIHEro 3aJaHusl B €ro MPUCYTCTBUU, TUOO CIOCOOHOCTh
BBIBECTH HCIOJIH30BAaHHbBIE B 33]]a4€ COOTHOILLICHUSI.

B) OIMCAHUE IIKAJIbI OIICHUBAHMS:

MaxkcumanbHbIi 0asl 3a UHIUBUAYyalbHOE AoMaliHee 3ananue — 10. Kaxxnas npaBuibHO
pelieHHas 3a/1a4a olieHuBaeTcs B 1 6aimi, B 4 6alljIoB OLEHUBAETCS 3alUTa CTYACHTOM PabOThI
npenogaBatento. Jlomyckaercs, B 3aBUCUMOCTH OT IPUHSITOTO Kadeapoit perieHus U3MEHEHUS
6aJuIoB 1Mo opMaM TEKYIIEro KOHTPOJIS.

4.5 3awyuma nadopamopnvix padvom
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MUHHUCTEPCTBO OBPABOBAHUA U HAYKH POCCUMCKOM ®EJEPAIIUHA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE

BBICHIET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA

«HanuoHaIbHBIN UCCIEN0BATENBCKUI A1epHbIA YHUBEPCUTET « MU DN

OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTHUKHU —

¢bunman GeaepaabHOTO roCy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIETO
npoeccnoHanpHOr0 00pazoBanus «HannoHambHBIN HCCIeI0BATENbCKAN SACPHBIN YHUBEPCUTET

«MHUDN»
OTaenenue OUOTEXHOJIOTHIA

OT14eTnl MO J1a0OpPaTOPHBLIM padoTam

10 JUCIHUITIINHE «BBCJICHI/IC B OJICKTPOAHAIUTHYICCKYIO XUMHIO»

a) MPUMEPHOE TUIOBOE 33JaHHE U KOHTPOJIbHBIE BOMPOCHI MO 3aIIUTE JIAOOPATOPHON PabOThI
(MHAMBHIya bHOE 3a/1aHUE)

Tema 6: TIpsimast MOTEHITHOMETPHSI.

Jlabopatopnasi pabora Ne 1. OmpeneneHue HUTPAT-HOHOB B pPacTBOpaxX, PAaCTEHUAX METOJIOM
n00aBOK U METOJIOM I'paJyupOBOYHOIO rpaduka

Bomnpocs! k 3anaTHIO:

1)
2)
3)
4)
5)

6)

7)
8)

3amanne
1)
2)
3)
4)
5)

6)
7)

8)

Ha yem 0CHOBaHBI IOTEHITMOMETPHUSCKHAE METO bl aHATH3a?

Kaxkas 3aBucumocTs Bblpaxkaercs ypaBHenuem HepHcra?

Kakue QpyHKIMM BHINOTHAIOT HHAUKATOPHBIE AJIEKTPO/IbI U AJIEKTPO/IbI CPaBHEHUS ?
Kak ycTpoeH HUTpaT-CeNeKTUBHBIN JIEKTPO?

Kakum ypaBHEHHEM OMNHUCHIBACTCS AJIEKTPOJAHAs (PYHKUHUU HUTPAT-CEIEKTUBHOTO
anekTpoa’?

KakoBbl OCHOBHbBIE XapaKTEPUCTHKHU IEKTPOAHON (DYHKIIMH HUTPAT-CEIEKTHUBHOTO
anekTpoa’?

B uewm 3akitouaercs rpalyipoBOUYHBIN METO U METO] 100aBOK?

Kakum o0Gpa3zom mpoBOAMTCS MPOOOTOATOTOBKA pacTeHUU (OBOIIEH, (PPYKTOB) IS
oTpe/ieNieHUs] B HUX HUTPATOB?

[TpUroTOBUTH ATANIOHHBIE PACTBOPHI, COAEPIKALINE HUTPAT-UOH.

[ToaroToBUTH MHAMKATOPHBIN 3JIEKTPOJ U 3JIEKTPOJI CPaBHEHUS K paloTe.

CHATD U OIHCATh AIEKTPOJHYIO (PYHKIUIO HUTPAT-CEIEKTHBHOTO IEKTPOIA.
[ToaroToBUTH K aHAU3Y HCCIIEAYEMbIE OOBEKTHI.

[lpoBectn  M3MepeHHE TOTCHLHMAJIOB  HHUTPAT-CEJICKTHBHOTO  JJIEKTpoJa B
aHAIM3UPYEMBIX pacTBOpax.

[TpoBecTu BBIYMCIICHUS COAEPKAHUS HUTPAT-UOHA B UCCIIEYyeMbIX 00pa3iax B MI/KT
U B UCCIIETyeMbIX PACTBOPAX B MI/JL.

OdopmMuTh OTYET, MPEJICTaBUB B HEM BCE Ipaduyeckre 3aBUCUMOCTH U pacyeThbl
KOHEYHOM eJIN ¥ OINOKH SKCIIEPUMEHTA.

3amuTUTh padoTy.

J'[a6opaTopHa51 pa60Ta Ne 2, Onpez[eneHI/Ie KaTUOHOB KaJIbIIUA B BOJAC, MOJIOKE U APYTI'UX MOJIOYHBIX
MNPpOAYKTaxX ¢ IOMOIIBIO HOH-CCIICKTUBHOTO 3JICKTPOAAd
BOHpOCLI K 3aHATHUIO!

1)
2)
3)

Ha gyem ocHOBaHBI MNOTCHIUOMETPHUYCCKHUEC MCTO/IbL aHanmuza?
Kakas 3aBucMMOCTH BbIPAKACTCA YPABHCHUCM HepHCTa?
Kakne (IJYHKI_II/II/I BBITIOJIHAKOT HHAUKATOPHBIC DJICKTPOAbI U JICKTPO AbI CpaBHCHI/Iﬂ?
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4) Kaxk ¢yHKIMEH OMUCHIBACTCS MOTEHIIMAN KAJIBIHIA-CEIICKTUBHOTO 3JIEKTPO/Ia;

5) Kakoii T MeMOpaHbI B KJIbIU —CEIIEKTUBHOM 3JIEKTpoie?

6) Kakue HOHBI MEIIAIOT ONPECICHUIO KabIIHs?

7) Kak omnpenensercs MOTCHIMOMETPUYECKUH  KOI(PPHUIUEHT  CEICKTHBHOCTHU?
(paccka3ath Ha MpUMeEpe pelaeMoi 3a/1aun).

8) Kak rotoBstcsi 3TaJIOHHBIE PACTBOPHI?

9) Kak moaroToBuTh Npo0y UCCIEAYEMOro 00BbEKTa ISl aHAIHM3a.

10) B uem cyTh MeTO/a IOCTOSTHHOWM MOHHO# CHITBI?

3anaHnue

1) TIpuroToBHUTH ATAJOHHBIC PACTBOPBI, COJACPIKAIINE HOH KATbIIHS.

2) TloaroToBHUTH MHAWKATOPHBIN 3JIEKTPOJ U IEKTPOJI CPAaBHEHUS K paboTe.

3) CHATH U ONHCATh AIEKTPOTHYIO (PYHKIUIO KAJBIHIA-CEICKTUBHOTO YJICKTPO/IA.

4) TloaroToBHUTH K aHAIU3Y MCCIIEAYEMbIe OOBEKTHI.

5) TlpoBectH W3MepeHHWE MOTCHIMAIOB  KAJIbIHI-CENICKTUBHOIO  3JEKTPOJa B
aHAJIN3UPYEMBIX PACTBOPAX.

6) IlpoBecTH BBIYKMCICHUS COJCPKAHHS KAJBIHMS B UCCIEIYSMbIX 00pa3iiax B MI/KT U B
HCCTIEAYEMBIX PACTBOpax B MI/JL.

7) OdopMuTh OTYET, MPEACTABUB B HEM BCe rpapuyecKue 3aBUCHMOCTH U PacyeThl
KOHEYHOM eI U OLTMOKH IKCIIEPUMEHTA.

8) 3amuTHTh paboTYy.

JlabopatopHnast padota Ne3. Onpenenenue xene3a (I11) B Boge, oBomax u ¢ppykrax ¢ MOMOIIBIO
MOH-CEJIEKTUBHOTO AJIEKTPOAa

Bomnpocsl k 3aHATHIO:

1) Ha yem oCHOBaHBI MOTCHIIHOMETPHUYCCKUE METOIbI aHATH3a?

2) Kakas 3aBHCHMOCTB BhIpaskaeTcst ypaBHeHHeM Heprcra?

3) Kakue hyHKIIMH BBIMOJHSIIOT HHIXKATOPHBIE TEKTPOIbI U 3JIEKTPO/IbI CPABHEHHU?

4) Kak dynkiuei onucbiBactes noreHmman MCD s onpeneneHus xenes3a?

5) Kakoii Tiiim MeMOpaHbI B 3TOM 3JIEKTPOIc?

6) Kakue HOHBI MEIIAIOT OMPECTICHHUIO JKee3a?

7) Kak omnpenmensercs MOTCHIIMOMETPUYECKUH  KOI(POHUIMEHT  CEIEKTHBHOCTH?
(pacckasarh Ha mpUMepe penraeMoin 3a1aun).

8) Kak roToBsiTcsi 3TaJIOHHBIC PACTBOPHI?

9) Kak moArotToBUTh MpoOy UCCIETYEMOTr0 00BEKTA /IS aHATH3A.

10) B uem cyTh MeTO/1a TIOCTOSIHHOW HOHHOM CHJIBI?

11) Yro ompenesnsieT KpyTU3Ha IEKTPOAHON HYHKIIHN?

12) B kakoMm auana3oHe KOHICHTparuii Haxoautcss HepucroBckast obmacte MCD s
xenesa?

3agaHue

13) [IpuroToBUTH ITAIIOHHBIC PACTBOPBI, CoepXKaIue HoH xene3a (I1I).

14) [ToAroTOBUTH MHANKATOPHBIN 3JEKTPO]] U JIEKTPOJ CPAaBHEHHS K padoTe.

15) CHsth 1 omucaTh dnekTpoaayo ¢pyHkiuo MCO.

16) [ToAroTOBUTH K aHATIH3Y UCCIIEAyeMble O0BEKTHI.

17) IIpoBectu n3mepenue norernuano CD B aHATU3UPyeMBbIX PaCTBOPaX.

18) IIpoBecTr BBIUKMCICHUS COJACPIKAHUS JKele3a B UCCIEAyeMbIX o0paslax B MI/KT U B
HCCIIeIyeMbIX PACTBOPAX B MI/II.

19) Obopmuth oTyeT, mMpeAcTaBMB B HEM Bce TpaduyecKkre 3aBUCUMOCTH U PacyeThl
KOHEYHOM IeJIN ¥ OIINOKH SKCIIEPUMEHTA.
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20) 3amuTUTh PadboTy.

Tema 7. Ilorenuuomerpuueckoe tutpoanue (I1TT)
Jlaboparopuas padota Ne 4. OnpeereHre XJI0poBOIOPOTHON U OOPHOM KUCIOT B UX CMECH.

Bomnpocs! k 3aHATHIO:

1) B 4em cyrs merona ITTT?

2) Kakue XuMHUYeCKHEe PeaKii MCIIOIb3YyIOTCS B IaHHO# padoTe?

3) Kako#t syekTpoa wucCmosib3yercss B KadecTBe wuHaukatopHoro B IITT Ha ocHOBe
MPOTOJIUTUYECKUX PEAKITHI?

4) Otuero 3aBHCHUT CKa4yOK TIOTCHIMAJda HWHIMKATOPHOTO DJJEKTPOJa B  TOYKE
SKBUBAJIEHTHOCTH?

5) Ilpu KakuX YCIOBHSIX pa3Ie/IbHO TUTPYIOTCS KUCIIOTHI, HAXOISIIUECS B CMeCH?

6) C moMoIIbI0 KaKUX KPUBBIX TUTPOBAHMS OTIPEACIISIIOTCS TOYKH SKBUBAJICHTHOCTH ?

7) Kak mpaBWIbHO PUTOTOBUTH TUTPAHT [T KHCIOTHI?

8) 3auem HeoOXoaMMa TPyOKa ¢ HATPOHHOM U3BECTHIO?

3agaHue

1) TIoAroTOBUTH IMEKTPOXUMHUYCCKYIO STUCHKY ISl TUTPOBAHHSL.

2) IIpuroToBUTH TUTPAHT U CTAHAAPTH30BATH €rO MO (UKCAHATY COJISHONU KUCITOTHI.

3) IIpoBecTH OPUEHTHPOBOYHOE TUTPOBAHKME ATUKBOTHI 33 a4H.

4) TIpoBecTH TOYHOE TUTPOBAHUE ATTMKBOTHI 3a/1aUH.

5) IlocTpouTh MHTETPATBLHYIO KPUBYIO THTPOBaHUsA, ABE MU GEPEHIIMATBHBIX KPUBBIX 10
MEepPBOM MPOU3BOIHOM U MO BTOPOI M KPUBYIO TUTPOBaHUs 10 MeToAy I pana.

6) Ha kax10¥ KpHBOM OMPEACTIUTh TOUKH SKBUBAJICHTHOCTH

7) PaccunTaTh KOHIEHTPALUK U COJCPKAHUE KUCIIOT B 3a/1a4€.

8) Odopmuts oTUeT.

9) PaccuuTaTh OIMMUOKY KCIIEPHMEHTA.

10) 3amuTtuTh padory.

JlabopaTtopnas padota Ne 5. [ToreHrmomerpuueckoe TuTpoBaHrue GocGOpHOI KUCIOTHI C IETBIO
OTpe/ieNIeHuUs] €€ KOHCTAHT AUCCOIHAIIHU.

Bompocs! k 3aHATHIO:
1) B gem cyts meroma ITTT?
2) Kakue xumu4ecKre peakiuy UCIIOIb3YIOTCS B JaHHOU paboTe?
3) Kakoii smekTpox wucHojib3yercs B KadecTBe wuHaukatopHoro B IITT Ha ocHoBe
MPOTOJMTHYECKUX PEAKIHIA?
4) Ortyero 3aBUCHT CKauOK MOTCHIMAlA WHIUKATOPHOIO 3JIEKTPOJa B  TOUKE
9KBUBAJICHTHOCTH?
5) Ilpu KakuX yCIOBHUSX pa3/ielibHO TUTPYIOTCS CTYICHH MHOTOOCHOBHOW KHCIIOTHI?
6) C noMOIIbI0 KAKUX KPUBBIX TATPOBAHUS ONPEICISIOTCS TOUYKU SKBUBAJICHTHOCTH?
7) Kak npaBUIbHO IPUTOTOBUTH TUTPAHT JUISl KHCIIOTHI?
8) 3auem HeoOXoauMa TPyOKa C HATPOHHOM U3BECTHIO?
9) Ilo ckoJBKKUM CTyIEHsIM THpyeTcs hochopHas KUCIOTa U HoueMy?
10) Kak ucxopas W3 HMHTErpajlbHONM KPHUBOW THTPOBaHMs CIa0OW KHCIIOTBI PAacCUMTaTh €e
KOHCTAHTY AUCCOLMAIIUU?
3aganue
1) TloAroTOBUTH DNEKTPOXUMHUYECKYIO SUCHKY JUTS THTPOBAHHS.
2) IlpuroToBUTH TUTPAHT ¥ CTAHIAPTH30BATh €T0 MO (PUKCAHATY COJITHOW KUCIOTHI.
3) IlpoBecTy OPUEHTHPOBOYHOE TUTPOBAHHE ATMKBOTHI 33Ia4H.
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4)
5)
6)
7)
8)
9)

IIpoBecTr TOUHOE TUTPOBAHKUE ATTUKBOTHI 33/1a4H.

[TocTpouTh MHTErPAIBHYIO KPUBYIO TUTPOBAHMUS.

Ha xpuBoii onrpeienuTh TOYKM SKBUBAJICHTHOCTH

[IpoBecTH pacyeTsl ISt ONPEEIeHUsI KOHCTAHT JUCCOIMAUU (POCHOPHON KUCIIOTHI.
OdopMuth oTUeT.

PaccunTarh OmmoOKy SKCIiepuMeHTa.

10) 3amututh padoTy.

Jlaboparopuass pabora Ne 6. OmpeneneHue CMeCH XJIOPOBOJOPOJHOW KHCIOTHI W XJIOPHA
aMMOHHMSI B CpeJIe alleTOH-ITHIICHTJINKOIb.

Bomnpocs! k 3anATHIO:

1)
2)
3)

4)
5)
6)
7)
8)

9)

B uem cyts merona IITT?

Kakune xumudeckue peakiiuu UCTIOIb3YIOTCS B JaHHOW paboTe?

Kakoit »snexktpon wucnons3yercss B KadectBe wuHamkatopHoro B IITT Ha ocHoBe
MPOTOJUTUYECKUX PEAKITHI?

OTyero 3aBUCUT CKa4yoOK TMIOTEHIMAJa WHAWKATOPHOTO DJJIEKTpoJa B  TOYKE
SKBUBAJIEHTHOCTH?

Kaxyro poJib BBITIOTHSET alleTOH-ITUJICHTIINKOJIEBas cpeaa?

[IpoBecTr OpUEHTUPOBOYHOE TUTPOBAHKE ATTMKBOTHI 3a/1a4H.

[IpoBecTr TOUHOE TUTPOBAHKUE ATTUKBOTHI 3a/1a4H.

[TocTponuTh MHTETPANTBHYIO KPHBYIO TUTPOBaHUS, JBE JU(PGHEPEHITHATHHBIX KPUBBIX TIO
MEepPBOM MPOU3BOIHOM U MO BTOPOI M KPUBYIO TUTPOBaHUs 10 MeToAy I pana.

Ha xaxxmo# kpuBO#l onpenenuTb TOUKU SKBUBAIECHTHOCTH

10) PaccunTath KOHIICHTpPAIMH U COJCP)KaHHE KOMIIOHEHTOB CMECH B 3aaue.
11) OpopMHTH OTHUET.

12) PaccunTarh OMIHOKY SKCIIEPUMEHTA.

13) 3amututh padory.

3amanue:

1)
2)
3)
4)
5)
6)
7)

8)
9)

[ToArOTOBUTH AIIEKTPOXUMHUYECKYIO SUYCHKY JITSI TUTPOBAHHSL.

[IpUroTOBUTH TUTPAHT M CTAHIAPTHU30BATH €rO.

[IpoBecTH OPUEHTUPOBOYHOE TUTPOBAHNE ATTMKBOTHI 33/1a4H.

[IpoBecTH TOUYHOE TUTPOBAHUE ATTMKBOTHI 3aa4H.

[TocTpouTh BCE KPHUBBIC TUTPOBAHUSI.

Ha xpuBBIX TUTPOBAHUS ONPEICITUTh TOYKH SKBUBAIICHTHOCTH.

[IpoBecTr pacueTsl AJIs ONpECICHUS KOHIEHTPALMN U COACPIKaHHE B 3a7adye COJITHOMN
KHCJIOTBI ¥ XJIOPHJIa AaMMOHHS.

PaccuuTarh OmmOKyY SKCIIEepUMEHTA.

3amuTUTH padoTy.

JlaboparopHas pabora Ne 7. OmnpeneneHue KOHCTAHT AMCCOIIMAIMM YKCYCHOW KHUCIOTHI U
TUAPOKCUAA aMMOHHSL.

Tema 8. IIpsAmast KOHOYKTOMETPHS.
Bomnpoce! k 3aHATHIO:

1)
2)
3)

Ha gyem ocHOBaHBI KOHAYKTOMCTPHUICCKUC MCTOAbI XUMHUYCCKOT'O aHanuza?
I[aTL ONpCACIICHUC yﬂCHBHOﬁ 1 DKBUBaJICHTHOM BHCKTpOHpOBOHHOCTCﬁ?
OT 4ero 3aBUCUT SJICKTPOIMPOBOAHOCTDH paCTBOpOB?
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4) Yro u3 cebst mpeACTaBIIsAeT KOHIYKTOMETpUYCCKas sTaeiKka?

5) Tloyemy B KOHIYKTOMETPHHU UCIIOJIb3YETCS MIEPEMEHHBII TOK?

6) B uem 3axiouaercs cyTh 3akoHa Kosbpayia?

7) KakoB anroputMm ornpeesieHruss KOHCTaHT TUCCOIMAINY CIa0bIX JICKTPOIUTOB
METO/I0OM MPSMOI KOHTyKTOMETPHUU?

8) Kak ompezesnsiercsi KOHCTaHTa KOHAYKTOMETPUYECCKOM sTYeHKU?

3aganue:

1) TloAroTOBUTH KOHIYKTOMETPHUECKYIO SIUCHKY K padoTe.

2) IIpuroToBUTH CEPHUI0 CTAHAAPTHBIX PACTBOPOB YKCYCHOW KHCIOTBI M THIPOKCHIA
aMMOHHMSL.

3) H3meputh 3eKTPOIIPOBOJHOCTH CTAaHIAPTHBIX PACTBOPOB.

4) TlocTpouTh COOTBETCTBYIONIHME TPaQUUCCKUE 3aBUCMOCTH.

5) Omnpenenuth 13 rpaguIecKoil 3aBUCUMOCTH KOHCTAHTBI TUCCOLUAIIMH JIEKTPOIUTOB.

6) Paccumrarh OHIMOKY 3KCIIEPUMEHTA.

7) 3amuTHuTh PaboTy.

JlabopaTtopnas pa6ota Ne 8. OnpesieneHue coibl M MEJ0Yr B UX CMECH

Tema 9. KonnykroMeTpuiueckoe TUTPOBAaHUE
Bonpocs! k 3anaTHIO:

1)
2)
3)
4)

5)

6)
7)

Ha yem ocHOBaH MeTO/1 KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

Uto sBASETCSI TUTPAHTOM 7Sl OTIPEACICHUS COAbI U IIEI0YH?

Kakoii Bug 70JKHA UMETh KpUBasi TATPOBAHUS?

Kakum o0pa3omM omnpenenstorcs TOUKH SKBUBAJIEHTHOCTU B METOJIE€ KOHIYKTOMETPHYECKOTO
TUTPOBAHUA?

KakoB anroput™ npoBeneHusi KOJIMYECTBEHHOTO aHallM3a METOI0OM KOHJIYKTOMETPHUYECKOTO
TUTPOBAHUSA?

Heob6xomumo 1 TepMOCTaTHPOBATH KOHAYKTOMETPUYECKYIO STUCHKY?

CtouT JI1 ONpeNesATh NOCTOSTHHYIO KOHAYKTOMETPHUUYECKOMN STUehKu?

3amanue:

1) TIoAroTOBHUTH KOHAYKTOMETPHUYECKYIO STUCHKY K paboTe.

2) TIpUroToBHUTH THTPAHT.

3) IlpoBectu 2-3 mapasienbHbIX THTPOBAHMUS ATHKBOTHI 3a/[a4H.

4) TlocTpouTh COOTBETCTBYIOMIHE rpahuuecKue 3aBUCHMOCTH.

5) Onpenenuts U3 KPUBBIX TUTPOBAHHS TOUKH SKBHBAICHTHOCTH.

6) PaccuuTaTh KOHIICHTPAIMIO M COJCPIKAHIE HCKOMBIX KOMIIOHEHTOB B 3a]1a4e.
7) Paccumrarh OMIMOKY KCIIEPHMEHTA.

8) 3ammTHTH paboTYy.

JIaGopatopHass pabora Ne 11. DnekTporpaBUMETpHUECKOE OIpeAeiIeHHe MeIu B pacTBOpe
cynbdara menu

Tema 5.1. DnexTporpaBUMeTpHs.

Bormpocsl k 3aHATHIO:

1) UYro neKHUT B OCHOBE JIEKTPOTrPaBUMETPUIECKOTO aHaIH3a?

2) KaxoB mopsiok pa3psija HOHOB Ha KaTo/e U aHoje?

3) Kak moarotoBuTh pabo4mii 3J1€KTPO ISl IPOBEACHHS IIEKTPOIH3a?

4) Yro npeacTaBusieT co00 AMEKTPOXUMHUYECKast TYeHKa TS AJIEKTPOoIn3a?
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5) KakoBbI pu3HUECKUE U XUMUYECCKUAE YCIIOBUS TIPOBEICHHUS dIIEKTPOIH3a?
6) Yto Takoe moJjspu3anys U NepeHanpsHKkeHue?
7) Kaxkue BUbI MOJISIPU3AIMN CYLIECTBYIOT?
3anaHue:

1) IToAroTOBUTH ACKTPOJIBI U STUCHKY ISl IPOBEACHUS 3JICKTPOJIN3A.

2) Paccuurarth HEOOXOAUMYIO CHITY TOKA B sYCHKe?

3) IlpoBecTH AIIEKTPOIIU3 MOJYICHHOH 3a1a4H.

4) Tlo mpuBecy Macchl AIIEKTPOJIAa PACCUUTAThH COJCPIKAHNE ME/IH B 3aaue.

5) Odopmur oTuer.

6) 3ammTUTh PaboTYy.

JlabopaTtopHnas padota Ne 11. Onpenenenrie Meau B paCTBOPE METOJIOM BHYTPEHHETO AJIEKTPOIU3a
Tema 5.1. DnexTporpaBUMeETpHSL.
Bomnpocs! k 3arATHIO:
1) UYrto NEeKHUT B OCHOBE AIEKTPOTrPABUMETPUICCKOTO aHAIM3a?
2) KaxkoB mopsiok pa3psijia HOHOB Ha KaToJie U aHoe?
3) Kak moarotoBuTh paboUmii 3JEKTPO ISl IPOBEACHHS IICKTPOIIH3a?
4) Yro npezcTaBiseT co00i AMEKTPOXUMUYECKas! SUSHKa JITst JIIEKTpon3a?
5) KakoBbl pu3nYecKre U XUMHUESCKHUE YCIOBHS TIPOBEICHHS IIEKTPOIIH3a?
6) Yto Takoe moJspu3aIUs U epeHanpsHKeHue?
7) Kaxkue BUIbI MOJSPU3AIMHA CYIIECTBYIOT?
8) Ha 4yeM ocHOBaH METO/1 BHYTPEHHETO 3JIEKTpOoJn3a?
9) Kakumu BO3MOXKHOCTSAMH 00J1a/1Ta€T METOJ] BHYTPEHHETO DJICKTPOJIN3a?
3amaunue:
1) TloaroToBUTB 3IEKTPOJIBI M SUCHKY IS HPOBEICHHS DICKTPOIIU3A.
2) Co0path yCTaHOBKY JUIsl TPOBEICHUS BHYTPEHHETO JJICKTPOIIN3a
3) IIpoBecTH 3IEKTPOJIU3 TOTYUCHHON 3aaUH.
4) Tlo mpuBecy Macchl AIEKTPOa PACCUUTATH COJCPKAHUE MEH B 3a]1a4e.
5) Odopmur oTuerT.
6) 3amuTHTh paboTYy.

0) KpUTEpUHU OIICHUBAHMS KOMIIETEHITUH (pe3yIbTaTOB):

CaMOCTOSITEIbHOCTD BBITIOJIHEHUS 3aJJaHUsI 110 JIabopaTOpHOii padoTe;

MpaBUiIbHOE 0(hOpMIIEHUE OTYETa MO TaboPaTOpHOil paboTe;

MIPaBUWJIbHBIN OTBET HA MH/IMBUYaIbHOE 3a/IaHUE;

YMEHHE aHATM3UPOBATh U 00CYK/IATh MOJIyYCHHbIE PE3YNIbTAThI;

yMeHue (popMynupoBaTh BBIBOIbI/3aKIIOUECHHUE.
3Hath: ocHoBbl noTeHiomerpuu (OIIK -1, OTIK-2, OIIK-6, I1IK-1, TTIK-2)
YMeTb: paccuuThIBaTh KOHIEHTPALMU OMpPENeIsieMblX BEUIECTB, HUCXOJS M3 MOJY4EHHOTO
ananuTryeckoro curnana. (OIIK -1, OIIK-2, OIIK-6, ITK-1, TIK-2)
Baagers: npuemMaMu MOTEHIIMOMETPUYECKOTO aHaan3a (METOJ0M IpaJyupoBOYHOTO rpaduka u
MetooM 106aBok) (OITK-2).
B) OTIMCaHUE IIKAJIbl OLIEHUBAHUS
PaGora cuuTaeTcs BHIOTHEHHOHW, B Cilydae 00s3aTENbHOTO BBIMOJHEHHUs KputepueB 1, 2. B
KpUTEpUAX 3-5 MOMYCTUMBI HEIOYEThI, KOTOPbIE MOTYT OBITH YUTEHBI MPHU cOOECeIOBaHHUH
CTYICHTA U MpernojaBaTelis. 3aliileHHOW cuuTaeTcst paboTa, €Clii CTYIEHT MPOJAEMOHCTPUPOBAT
JOCTaTOYHBIM ypOBEHb MOHUMAaHMs MaTepuaina, OTBETUJ Ha MPEJIOKEHHBIE BOMPOCHI, OTBET
MIPOUJUTIOCTPUPOBAT IIPOBEPEHHBIMHU 3a/1a4aMH.
CryneHTsl, TPOMYCTUBIINE TabOpaTOpHBIE 3aHATHs, OTPAOATHIBAIOT MX B WHAMNBUAYAIbHOM
MOPSIIKE B COOTBETCTBUHM C TpadMKOM KOHCYNbTAIMKA MpenojaBatenss U TpadukoM paboThI
CHEIHATM3UPOBAHHOHN JTa00paTOPUH.
MaxkcuManbHbIN 0aa — 5 Ipyu HAIMYUU 5 KPUTEPHEB.
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4.6. KoumponvHole pabomuol

MUHUCTEPCTBO OGPA3OBAHUS U HAYKH POCCUMCKOM
OEAEPAIINU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HaunoHabHBIN UCCIEA0BATENBCKUH A1epHbIA YHUBEpCUTET «MU DN
OOHMHCKUH MHCTUTYT ATOMHOM JHEPreTUKHU —
¢dunmuan gpeaeparbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO

npodeccroHabHOro 00pazoBanus «HannoHanbHbIN HCccaea0BaTENbCKUH SI€PHBIA YHUBEPCUTET

«MHUDN»

OtneneHne OMOTEXHOIOT I

KoMmuiekT 3a1aHnii 1JIsi KOHTPOJIbHOM padoThl Ne 1
10 AUCLUIUIMHE «BBe1eHNE B AIEKTPOAHATUTUYECKYIO XUMHUIO)

Tema IloTeHIMOMETpPUYECKUE METOIBI aHATTU3A
Bapuanr 1

Koumponwvnas paooma Ne 1. (7-o0it cemecmp)

a)

TUTIOBBIC 3aJIaHUs (BOMIPOCHI) - 00Opa3elr;

npuMmep BapuanTa KontpoasHo#t padoTst Nel

Paznen 3. [loTeHunoMeTprueCKrMe METOIbI aHAJM3a
Bapuanr 1- 3ananue a); Bapuant 2 — 3amanue 0); Bapuant 3 — 3aganue B).
Tewmsbl 3.1 u 3.2 [Ipssmast TOTEHIUOMETPUS U IOTEHIIMOMETPUUECKOE TUTPOBAHUE

1.

a) Ha uem ocHOBaHBI METO/IbI IOTEHIIMOMETPUIESCKOTO aHaM3a?

0) 13 KakuX OCHOBHBIX Y3JIOB COCTOSIT IPUOOPHI /ISl OTEHIIMOMEPUIECKOTO aHaIIn3a?

B) BriBecTn ypaBHenue Hepuera uepe3 D/]C ranpBannueckoro snemeHTa. (2 6anna)

a) Kak yctpoeH crexsstHHBIH 25ekTpo? BeiBecTr ypaBHEHHUE JUIsl TOTCHIIMANA CTEKIISTHHON
MeMOpaHBbI.

0) Kak yctpoeH xjopui-cepeOpsiHbIi 3iiekTpoa? BbiBecTH ypaBHEHHE il TOTCHIMANA

XJIOpUA-cepeOpssHOTOo AekTpoda. (1 Gamr)

B) KakoBbI OCHOBHBIE THIIBI HOHOCEJIEKTUBHBIX 31eKTpoJ0B? Kak oM ycTpoeHbl? OCHOBHBIE
XapaKTePUCTUKHU AEKTPOAHON PpyHKIMH. (1 Oan)

PaccuuTarh 3HaUeHHE MOTEHIMANIA CTEKJITHHOTO 3JIEKTPOJIa:

a) B HEUTpaJbHOM PacTBOPE;

0) B pacTBOpe ¢ KOHLIeHTpanuel noHoB Bogopoaa 0.001 moms/i;

B) B pacTBOpE ¢ KoHIeHTparwmen ruapokcua-noHos 0.001 monw/m; (2 6amna)

4. Omnwucarb CYIIHOCTB HCIIOJIB3YEMOTI'O B HpﬂMOﬁ MOTCHIUOMETPHUU MCTOAA:

a) rpaayupoBOYHOTO rpaduKa;
0) MeToa 100aBOK;
B) METOJIa KOHIIEHTpaIIMOHHOTO 31eMenTa (1 Garn)

5. Bunsl notenmomerpudeckoro tutpoBanus (I1TT). Kakue mHAMKaTOpHBIE MEKTPOABl  JUIS

kaxtoro Buja ITTT? (16amr)
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6. a) Kakoit Bua KpuBOH TUTpPOBaHHs CIEAYET OXHIATh NMPU THUTPOBAHUHM NHPOdochopHOit
KHUCIIOTBI
H4P207 (pK1=0.91, pK2= 2.1, pK3z= 6.30, pKa= 9.32) pactBopoM ruapokcuaa Hatpus? Kak
Haiitu 00beM TUTpaHTa B TOUKE SKBUBAJICHTHOCTH.?
6) Kakoii BuJ KpuBO#l TUTPOBAHUS CIIEAYET OKUAATH MPU TUTPOBaHUH (HOCPOPHOI KUCITOTHI
H3POs (K1=7.9-103%, K2=1.0- 107, K3=4.5 - 10"2) pactBopom rumpoxcua Harpus? Kak
HaiiTH 00BbEM THUTPAHTA B TOYKE SKBUBAJICHTHOCTH.?
B) Kakoii BuJ KpyBOH TUTPOBAHUS CIIEAYET OKUAATH IPU TUTPOBAHUH I11ABEJIEBOI KUCIOTHI
H4C204 (K1=5.9 102, K2= 6.4 - 10°°) pacTBopoM ruapokcua Hatpus? Kak HalTi 06beM
TUTpPaAHTa B TOUKE SKBUBaJIEHTHOCTHU? (2 Gaia)
7. B kakux koopauHatax ctpost kpusbie [ITT? (1 6amn)

0) KpUTEepUHU OIICHUBAHUS KOMIIETEHITUH (pe3yIbTaTOB):

O1eHHnBaeTCsl YCIIEIIHOCTD BHITIOJTHEHUS! KOHTPOJILHOW Pa0OTHI IO CIEAYIOMINM KPUTEPHSIM:
MPAaBUIILHO BBICTPOCHHAS JIOTUYECKask OCIIEIOBATEIBHOCTD MTPH PEIICHNUH 33/1a4H;

OTCYTCTBHE OIINOOK MPH UCTIOIB30BAHUH TEOPETHIECKUX COOTHOIICHUH MTPH PEIICHUH 3a71ay;
MIPABHIILHO MCIIOJIB3YETCSl PAa3MEPHOCTh (PU3MUECKUX BETUIHH;

MOJTHOTA ¥ JIOTHYHOCTH U3JIO’KEHHS TEOPETHYECKHUX BOIIPOCOB;

CIIOCOOHOCTh ~ PELINTh AHAIOTMYHYIO (HO OoJjiee TMPOCTyI0 3a4auy), MPeasoKeHHYIO
MperoIaBaTelieM TPH 3alluTe AOMAITHETO 3aJaHus B €ro MPHCYTCTBHHU, JIMOO CIIOCOOHOCTH
BBIBECTH HCIIOJB30BaHHbBIC B 3a/1aue cooTHOIIeHUs. (1 Gamt)

B) OITMCAHUEC IIKAJIbI OIICHUBAHWA.

MakcumanbHBIN 0ajt 3a KOHTPOJIbHYIO padoTy — 10. Kaxxmoe 3amaHne OolieHMBAETCS 1O CTETICHH
cnoxknoct 6amnamu ot 1.0 1o 2.0. B koHIe Kak10T0 U3 7 3a1aHUH yKa3aH MaKCUMaJIbHBIA Oyt
3a 3TO 3aJaHue.

Koumponvnaa paooma Ne 2. (7-oii cemecmp)
a) TUTIOBBIC 3aJIaHUs (BOMIPOCHI) - 00pa3elr;
npuMmep BapuanTa KoHTpoabHOM paboThl Ne2.

Paznen 4. Kongykromerpus
Tempbl 4.1 u 4.2 IlIpsimasi KOHAYKTOMETPHUSA U KOHAYKTOMETPUYECKOE TUTPOBAHHUE

Bapuanr 1- 3ananue a); Bapuant 2 — 3amanue 0); Bapuant 3 — 3aganue B).

1. a) [Touemy B KOHIYKTOMETPHUUECKOM METOJIE aHAJIN3a UCII0JIb3YeTCsl IepeMeHHbIH Tok? OTBeT
MOSICHUTb.
0) Kakwue »1eKTpo/ipl HCHOIB3YIOTCS U KOHIYKTOMETPUYECKOTO aHanm3a?
B) B kakux ciryqasx He0OXOIMMO ONPE/IENIATh KOHCTAaHTY KOHTYKTOMETPUYECKOW sSUeiKu?
2. YpaBuenue Konbpayma. duznyeckuii CMbICH BCEX BEIUYHMH, BXOAAIUX B ypaBHEHUE.
3. Kak BiusieT Ha 3JI€KTPUUYECKYIO TPOBOIUMOCTB!
a) IpUpOJia AEKTPOIUTA U PACTBOPUTEIIS;
0) KOHLIEHTpAIH EKTPOIUTA (CUIBHOTO U C1ab0ro);
B) Temnepatypa?
4. Kakue 3((exThl BOZHUKAIOT B PACTBOPE MIEKTPOJIUTA MO AEUCTBUEM TOKA BBICOKOW YaCTOTHI?
. B 4eM cyImHOCTb BEICOKOYAaCTOTHOI'O TUTPOBAHUS M KAKOBBI 0COOEHHOCTH 3TOT0 METOIa
aHanmza?
6. a) Kak Oyzer BBITJIs11eTh KpUBasi TUTPOBAHUS CHIIBHOM KHCIIOTHI IET0YbIO U CIa00H KUCIOTHI
cJ1a0bIM OCHOBAaHUEM IIPU MPUMEPHO PaBHBIX KOHIIEHTPALUSIX BEIECTB?
6) Kak Oyzet BBITIAETh KpUBast THATPOBAHUS CHJILHOI'O OCHOBAHHUS CUJIBHOM KUCIIOTOH MpH
IIPUMEPHO PaBHBIX KOHIIEHTPALIUSAX BellecTB?

W
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B) Kak Oyner BBITIsSA€Th KpUBast THATPOBAHUS CMECH CUIIBHOM M CI1a00W KUCIIOTHI LIEI0YBI0?
7. a) Kak Oyzner BHITJIsIeTh KpUBasi KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS 3JICKTPOIIUTA,

COJIep>KaIIero KAaTHOHBI HUKEJSI U KaJIbLIWs, IPH HATMYHHA aMMHadyHoro oydepa?

6) Kak Oyzet BBITIIAACTh KPUBast OCATUTEIHHOTO TUTPOBAHUS?

B) IloueMy aisi KOHIYKTOMETPHUYECKOTO TUTPOBAHUS PEIKO HPUMEHSIOT OKHCIUTEIHHO-
BOCCTAHOBHTEJIbHBIC PEAKIINN?

0) KpUTEpUN OIICHUBAHUS KOMITCTEHITHH (PE3yIbTaTOB):

O1eHHBaETCsl YCIIEIIHOCTD BHITIOJIHEHUS! KOHTPOJIBHOUW PaOOTHI MO CIETYIOIINM KPUTEPHUSIM:
MPAaBUIILHO BBICTPOCHHAS JIOTUYECKasl OCIIEIOBATEIBHOCTD IIPH PELICHNUH 33/1a4H;

OTCYTCTBHE OIIMOOK MPH UCTIOIb30BAHNU TEOPETHYECKUX COOTHOIICHHH MTPH PEIICHNUH 33134,
MIPAaBHIILHO MCIIOJIB3YETCSl PAa3MEPHOCTh (PU3MUECKUX BEJTMIHH;

MOJTHOTA ¥ JIOTHYHOCTH U3JIO’KEHHS TEOPETUYECKHUX BOIIPOCOB;

CIIOCOOHOCTh  PELIUTh AHAIOTMYHYIO (HO OoJjiee TMpOCTYIO 3a4ady), MPeaoKEeHHYIO
Mpero/IaBaTesieM IPH 3allUTe IOMAITHETO 3aJaHUs B €ro IMPHCYTCTBUH, JHOO CHOCcOOHOCTH
BBIBECTH MCTIOJIB30BaHHbBIC B 3a/1aue cooTHOIIeHus (1 Gam).

B) OITMCAHUEC IIKAJIbI OIICHUBAHWA.

MakcumanbHBIN 0at 3a KOHTPOJIbHYIO padoTy — 10. Kaxxmoe 3amaHne onieHUBAETCS 1O CTETICHH
cnoxknoctH 6ammamu ot 1.0 1o 2.0. B koHIe kaxx10r0 U3 7 3alaHuii yKa3aH MaKCUMAaJIbHBINA Ol
3a 9TO 3aJjaHuE.

47. Humepaxmuenvie hopmul

MHUHUCTEPCTBO OBPA3BOBAHUS U HAYKHU POCCUMCKOM
OEAEPAIINA
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHWE
BBICHIEI'O ITPO®ECCHOHAJIBHOI'O OBPA3OBAHU A
«HanuoHanbHBIN UCCIeA0BATENbCKUH s1epHbId yHUBEpCUTET «MU D
OOHMHCKNI UHCTUTYT ATOMHOM YHEPreTUKU —
(dunuan gpeaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIIETO
npodeccuoHanbHOro 00pa3oBanus «HarmoHanbHBIN HCCIEA0BATEIbCKUH SICPHBI YHUBEPCUTET
«MHUDIy
Ortnenenre OMOTEXHOJIOTUH
IlepeyeHb TUCKYCCHOHHBIX TeM JJIsl KPYIJIOr0 CTO0J1A
(mMcKkyccuu, MoJIeMMKH, THCIYTA, 1e0aTOB)

1o JucIUILIiHE «BBeeHre B AMeKTPOaHATUTHYECKYIO0 XUMHIO)
1. Hneepcuonnasn éonvmamnepomempusn

Kpurepun onenkn:

- Oann «oTnu4HO» (5 Gaia) BBICTABISETCS CTYAEHTY, €CJIM aKTUBHO MPUHHUMAI
ydacThe B 0OCYXKZaeMoil TeMe, MOKa3ajl TEOPETHUYECKHE 3HAHMs, MOYEepIHYThIE U3
y4eOHUKOB U JIOTIOJIHUTEIBHOMN JIUTepaTyphl, Jesana cooOIIeHUs 0 BOIIPOCaM TEMBbI;

- Oann «xopo1oy (4 Oaysa) BEICTaBISAETCS CTYJCHTY, €CIIM OH AaKTUBHO NPHHUMAIT
ydJacTue B 00CyX/1aeMoii TeMe, HO He Jieflal CIeMalbHbIX COOOIIEHUH MO TeMe, MoKa3all
TEOPETUYECKHE 3HAHUS, HO HE I0CTaTOYHO ITyOOKue,;
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- Oann «yIoBIETBOPUTENHHOY (3 0ai) BHICTABISACTCSA CTYIACHTY, €CJIM OH MPHHSIT
y4acTd B 00CyXIaeMOil TeMe, MoKa3al 3aMHTEPECOBAaHHOCTH B 00CY)KIaeMOM BOTIPOCE, HO
MOoKa3all HeTIyOOKHEe 3HAHMS,

- 0a1 «HEYHOBIETBOPUTEIHHO» (MeHee3 OaioB) BBICTABISETCS CTYACHTAM
PaBHOAYILIHBIM, HE HUMEIOLIUM 10 00CYX1aeMOM TEME HUKAKUX 3HAHUM.

Kputepun oneHkm:

— YPOBEHb OCBOCHHS 00YJAIOIMIUMCS MaTepHaa, MpeayCMOTPEHHOTO YIeOHOU MPorpaMMoit;

— YMEHHE O00Y4YaromIerocss MCIOJb30BaTh TEOPETUICCKUE 3HAHMS TPH BHITIOJHCHUH 33JaHUN U
3aJ1a4;

— 000CHOBaHHOCTb, YETKOCTh, KPATKOCTh U3JIOKEHUS OTBETA.

Onucanue MKAJIbI OLICHHBAHUS

OTMeTKAa «OTJIHYHO» CTABUTCS, €CIIH:

— U3YYCHHBIM MaTepuall U3JI0KEeH MOJTHO, OTIPEICIICHUS JaHBI BEPHO;

— OTBET MOKAa3bIBAET MOHUMAHNE MaTepHaa;

— 00y4aromuiicst MOXET 000CHOBAThH CBOU CYXJCHUS, TPUMEHUTh 3HAHUS Ha MPAKTHKE, IPUBECTH
HEOOXOJMMBIE TMPUMEPHI, HE TOJHKO MO YUYEOHHKY W KOHCIIEKTY, HO U CaMOCTOSITEIIbHO
COCTaBJICHHEIE.

OTMeTKa «XOPOI0Y» CTaBUTCS, €CIIH:

— W3YYCHHBIM MaTepuall U3JI0KEeH TOCTATOYHO TOJTHO;

— TIPU OTBETE JIOMYCKAIOTCS OMUOKH, 3aMUHKH, KOTOPBIE 00YJArOITUICS B COCTOSTHUN UCIIPABUTh
CaMOCTOSITEIFHO TPU HABOSIINX BOMIPOCAX;

— oOyyarouuiics 3aTpyIHsAETCs C OTBETaMHU Ha 1-2 TOMOJIHUTEIbHBIX BOMPOCA.

OTMeTKa «y10BJIE€TBOPUTEIbHO» CTABUTCS, CCIIH:

— MaTrepuai M3J0KEH HEIOJHO, C HETOYHOCTSMU B OTNPEICIICHUH TMOHIATUA WKW (HOPMYITUPOBKE
OTIpECIICHU;

— MaTrepua U3j1araeTcs HermocCaeI0BaTeNIbHO;

—00y4Jaronuics He MOXKET IOCTATOYHO TTYOOKO M J0Ka3aTeIbHO 000CHOBATh CBOU CYXICHHS U
MIPUBECTHU CBOU MIPUMEPHI;

—Ha 50% IMOMOJIHUTEILHBIX BOIPOCOB JIaHBI HEBEPHBIC OTBETHI.

OTMeTKAa «HEYT0BJIETBOPUTEIBLHO)» CTaBUTCS, €CIIU:

— IIpU OTBETE 0OHAPY)KMBACTCS MMOJTHOE HE3HAHUE M HETOHMMaHUE U3yd4aeMOro MaTepHaa;

— MaTrepHuaJl U3J1araeTcs HeyBEpeHHO, OECIIOPSII0YHO;

— JTaHBI HEBEPHBIE OTBETHI OoJiee yeM Ha 5S0% MOTOJHUTEIBLHBIX BOIIPOCOB.
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