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[Iporpamma cocrtaBieHa B coOTBEeTCTBUU ¢ DepepanbHbIM TOCYJapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM Mo HampasieHuio noarotoBku 04.03.01 Xumwus, yrBepKIeHHBIM IpukazoM MuHHCTEpCTBa
Haykd U BbIciiero oOpasoBanusi Poccuiickoit ®enepammnu ot 17 utons 2017 roma Ne 671; mpukazom
MuHucTepcTBa HayKu U BbIcIIero oOpa3zoBanusi Poccuiickoit @enepanuu ot 26 HosiOpss 2020 r. Ne 1456
(3apeructpupoBan MunucrtepctBoM roctuiiun Poccuiickort @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECCHUH H3MEHEHUH B (QenepaibHble TOCylapcTBEHHBbIE 00pa3oBaTelbHbIC CTaHAAPTHI BBICIIETO
oOpa3oBaHMs»; y4eOHBIM IUTAHOM TOATOTOBKM OakanaBpa mo HampaBineHuto 04.03.01 Xumws,

yTBepkJIeHHBIM yueHbIM coBeToM PI'bOY BO «COI'Y» ot 31.05.2022 r., mpoTokon Ne 13.
CocraBurenb: K.X.H., JOUEHT ApyTIOHSHI A.A.

Pabovas nporpaMma oDcy#UleHa W yTBepi/Iela Ha tacenanyuu Kadeapsl OPraHH4ecKOd XHMHH
(npoTokon No B/21-22 o1 «08» anpena 2022 1)
r o

3asenyowuit Kadeapoit //7 Jf&‘;'; " AfGaes B.T.

Onofpena copetoM hakynsTeTa XUMUH, OHONOIHE W DHOTEXHONOTHH
(mpoToxon Ne 6/21-22 ot «25» anpens 2022 1.)

Ilpencenarens coseta PakyIbTETd < i¢pc = ) Araesa . A.

Pabouas npoecpamma oucyuniunvl npuHama 6 cocmase 0CHOBHOU NPOYeCcCUOHATbHOU 00PA308aMENbHO
npozpammul peuwieHuem yueHozo cogema Ilpomoxon Ne 13 om 31.05.2022 e.




1. CTpykTypa u 0011asi TPYA0EMKOCTh AUCIUTITTHHbBI

OO011ast TPYI0EMKOCTh JUCIUILIHHBI COCTABISACT 2 3aUeTHBIC eIUHHIIBI (72 Jaca)

Ounas dhopma o0y4deHwHs

Kypc 4
Cemectp 8
Jlexuu 26 yacoB
[TpakTuueckue (CeMUHAPCKUE) 3aHSITHS 8 yacoB
JlaGopaTopHsie 3aHATHS 36 gacos
Koncynbramumu -
WToro ayIMTOpHBIX 3aHSATHI 70 gacoB
CamocrosiTensHas padoTa 2 yaca
KypcoBas pabora -
9K3aMEH -
3a4eT 3auer
O011ee KOJIMIECTBO YaCOB 72 qaca

2.11esm 0CBOEHHUSI THCIHILINHBI

HeassMu ocBOEHUS] IMCHMUIIMHBI «DJCKTPOXUMHES OpPTraHUYECKHX COCAMHCHHIN» SIBIISICTCS
PacKpBITHE CMBIC/IA OCHOBHBIX 3aKOHOB B OO0JIACTH DJJICKTPOXMMHHM M O3HAKOMJICHHE C METOIaMH
KJIACCUYECKOH ToJsiporpaduu, UKINIECKON BOJITAMIICPOMETPHUH.

3agaun JMCHUIINHBI:

- HAy4YuTh CTYJACHTa BUACTH OOJACTH TPHUMEHEHHUS 3aKOHOB OJJICKTPOXHMHHU, YETKO IMOHHUMATh HX
MPUHIMITHAIbHBIE BO3MOXKHOCTH IPH PEIICHHH KOHKPETHBIX 3a/1a4;

- IPUBUTH CTYACHTY HABBIKH B TEXHUKE TIPOBEACHHSI SKCIICPUMEHTA,

- 03HaKOMUTH C PA3TUYHBIMU METOJAMHU UCCIIEIOBAHUS;

- Hay4UTh CTYJCHTA MPaBUIHLHO 00padaThIBaTh U MPEICTABIISITH PE3YIIBTATHl PAOOTHI, KPUTHICCKH UX
aHaAJIM3UPOBATh U 0000IIATE.

3.Mecto qucuunymebl B ctpykrype OIIOII 6akanaBpuara

brnox 1, Yactp, ¢dopMupyemas ydyacTHHKaMU OOpa30BaTEIbHBIX OTHOLICHHH, TUCIHUIUIMHBI IO
BbIOOpyY. b1.B.JIB.07.02.

Jlns w3ydeHus MaHHOM AUCHMILTUHBI HEOOXOAMMBI 3HAHHMS W yMeHHs, (GopMHUpyeMble BCEMHU
MPEANIECTBYIOMUMH TUCIUIUIMHAMHE 0a30BOM M BapUATUBHOW YacTeil, a UMEHHO OpraHUYecKas XUMUs
(YK-8; OTIK-1; YK-4; VK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-2; OITK-3), dhusudeckas xumus (YK-8;
OIIK-1; YK-4; YK-1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4).

s ocBoeHust gaHHON yueOHOW muctumuiuHbl (Y]l) CTYIEHT IOMKEH BIANETh CIECIYIOIIMMHU
KOMITETCHITUSAMMU

YK-1 CriocobeH ocyIIecTBIATh MOUCK, KPUTHIECKUI aHaIN3 U CHUHTe3 UH(OpMAILUU, TIPUMEHSTh
CHUCTEMHBIN TIOIXO0/T JIsl pEIIEHHUS TIOCTABICHHBIX 3a/1a4

YK-2 CniocobeH ompenensTh KpyT 3a/1a4 B paMKaX IMOCTABJICHHOM e ¥ BBIOUPATh ONTHMAbHBIC
CIOCOOBI X PEIICHHUS, HCXOS U3 JCHCTBYIONIUX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB M OTPAHUICHHI

YK-4 CnocobeH OCymIecTBIATh JEIOBYI0 KOMMYHHUKAIIMIO B YCTHOW M MHUCBMEHHOW (hopMax Ha
rocyapcTBeHHOM si3bike Poccuiickoil denepaniuu 1 HHOCTPAaHHOM(BIX) sI3bIKE(ax)

VYK-6 CmocoGeH ympaBisiTh CBOMM BpEMEHEM, BBICTpanBaTh M pPEaTU30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE IPUHITUTIOB 00OpPa30BaHMsI B TEUCHHUE BCEH JKU3HU

VK-8 Cnocoben co3nmaBaTh W MOAJEPKUBATH O€30TACHBIE YCIOBUS KU3HEIACSITEILHOCTH, B TOM
YHUCIIe TPYU BO3SHUKHOBEHUH YPE3BbIYANHBIX CUTYALIHI



OIIK-1 Cnocoben  aHanM3UpoOBaTb M HMHTEPIPETUPOBATH  PE3YJIbTaThl  XUMHYECKHX
AKCIIEPUMEHTOB, HAOIIOJCHUM U U3MEPEHUI

OIIK-2 Cnoco0OeH MpOBOAUTH C COOJIOJCHHEM HOPM TEXHHKH O€30MacHOCTH XMMHUYECKUN
SKCIIEPUMEHT, BKIIOYas CHUHTE3, aHallu3, M3y4Ye€HUE CTPYKTYphl M CBOWCTB BEIIECTB M MAaTEpUANIOB,
HCCIIEIOBAaHHE MPOLIECCOB C UX yYACTHEM

OIIK-3 Cnioco6eH MpUMEHSATh PaCYeTHO-TEOPETHUUECKUE METObI /ISl U3yUYEHHUS CBOHMCTB BEIECTB
U IIPOLIECCOB € UX YYaCTUEM C UCIIOJIb30BAHUEM COBPEMEHHOM BBIYMCIUTENBHON TEXHUKH

OIIK-4 CrnocobeH TuUTaHMpPOBaTh PabOThl XWMHUYECKOW HAMpPaBJICHHOCTH, 0OO0pabaThiBaTh |
HUHTEPIPETUPOBATH NOJYyYEHHBIE PE3YIBTAThl C UCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U MTPAKTUUYECKUX
HABBIKOB PEIICHHS] MATEMaTHYECKUX U GU3UUYECKUX 3a/1a4

OIIK-5 CriocobeH MCronb30BaTh CYIIECTBYIONIUE MPOrPaMMHbBIE MPOIYKTH M HH()OPMAIIMOHHBIE
0a3pl TaHHBIX JUISL peLIeHUs 3aa4 NpodecCHOHATbHON IEATEIbHOCTH C YyY€TOM OCHOBHBIX TpeOOBaHUI
MH(POPMALMOHHOHN 0€30MacHOCTH

OIIK-6 CnocobeH mpeAcTaBisATh pe3yiabTaThl CBOEH pabOTHI B YCTHOM M NMUCBMEHHOW (hopme B
COOTBETCTBUH C HOPMAaMH U MPaBUIIAMH, TPUHATHIMHU B MPO(HECCHOHAIEHOM COO0IIECTBE

Jiis ocBoeHus qaHHOU yueObHou aucuuiinsbl (Y []) cTyneHT gomkeH

3HaTh:

- OCHOBHBIE MOHSATHUS, 32aKOHBI OPraHNYeCKON U (PU3NYECKON XUMUH,

- OCHOBHBIE JINTEPATYPHbIE UCTOUHUKH U CIIPABOYHYIO JIUTEPATYPY 110 OPraHUYECKON XUMUHU;

- OCHOBHBIC MpaBWja OXpaHbl Tpyda U TEXHUKH Oe€30MacHOCTH Hpu paboTe B XUMHYECKOH
naboparopuu;

Ymern:

- CaMOCTOSTENBHO pabOTaTh ¢ Y4EOHOHN U CIIPAaBOYHOM JIUTEPATypOii;

- IPUMEHSATH PACYETHO-TEOPETUYECKUE METOIBI JUIsl U3yUEHUS! CBOMCTB BEILIECTB U MPOIECCOB C UX
YYaCTHEM C UCIIOJIb30BAaHUEM COBPEMEHHON BBIYMCIUTEIBHON TEXHUKM;

- aHAIM3UPOBATh M UHTEPIPETUPOBATH PE3YyIbTaThl XUMUYECKUX HKCIIEPHUMEHTOB, HAOTIOACHUNA U
U3MEPEHMU;

- HCIIOJIb30BATh IMOJIYYEHHBIE 3HAHHS TEOPETUYECKUX OCHOB (PYHAAMEHTAIbHBIX Pa3/IeJIOB XUMUHU
IIpH pelIeHnr nTpodecCcuoHaIbHBIX 33a4;

Baanernb:

- METO/IaMHU IIPOBEJICHUS U3MEPEHUN U 00pabOTKHU MOJIYUEHHBIX PE3yJIbTaTOB,;

- HaBBIKAMH TPEJCTABICHUS PE3YyNbTaTOB CBOEH pabOThl B YCTHOM M THChbMEHHOW (opme B
COOTBETCTBUM C HOPMaMU U IPaBUJIaMH, IPUHATHIMU B IPO(ECCHOHATILHOM COOOIIIECTBE.

HuctunnuHa «OJEKTPOXUMHSI OPTraHUYECKUX COCAMHEHHI» OpPUEHTHUPYET CTYACHTOB Ha
npuoOpeTeHne 3HAaHWM M KOMIIETEHIMH JUIS OCBOEHHUS IUCHUIUIMHBI «XUMHUS TeTEPOIUKINYECKUX
coeguHeHni» 1 «TeopeTndeckne OCHOBBI OPraHMYECKOW XUMHUW» U TTocieayroniero BeinoineHus BKP.

[Ipn ocBOEHHMU JaHHOHM TUCHUILTHHBI O0YYalOUIHICS CMOXET MPOJAEMOHCTPHPOBATh (YACTHYHO)
cienyomue 0000mennsie TpyaoBbie pynknun (OTP) u Tpynossie pynkuun (TD):

Kon u HanmeHnoBaHue O0o00mennas TpynoBas Tpynosas pynkuus (TD)
npodeccuoHaIbLHOr0 byuxkuus (OTD)
CTaHJapTa

01 O6pa3oBanue u Hayka (B chepe JOMKOILHOTO, HAYaJIbHOTO 00IIEeTr0, OCHOBHOTO 0O0IIIEro,
cpenHero obmiero oopazoBanus, MpoheCCHOHATHHOTO 00ydeHus, TPOEeCCUOHATEHOTO
o0pa3oBaHMsl, TOMOJIHUTEILHOT0 00pa30BaHus)

01.001 Ilegaror Kon HaumenoBanue | YposeH Haumenosanue T® Kon
(memarornueckas OTd b

NesTeNbHOCTH B chepe kB

JIOIIKOJILHOTO, HKaIIn




Ha4aJLHOIr0, 00IIEro,
OCHOBHOI'0 00IIIETO,
CpEIHEero o0IIero
o0pa3zoBaHmMsl)
(BocTiMTaTENb,
YUUTEND),
YTBEPKICHHBIN
MIPUKA30M
MunucrepcTBa Tpyia u
COLMAJIbHOW 3alUThI
Poccuiickoit
®enepauuu ot 18
okTs10ps 2013 .,
perucTpauroHHbI No
30550), ¢
W3MEHEHUSIMU,
BHECEHHBIMH
MpUKa3aMu
MuHucrepcTBa Tpyaa u
COLIMATIbHON 3aIlIUTHI
Poccuiickoi
®denepanuu ot 25
nexadps 2014 r. Ne
1115u
(3aperucTpupoBaH
MuHucTEpCTBOM
roctuunn Poccuiickon
®enepauuu ot 19
despans 2015 r.,
perucTpaoHHbIN Ne
36091) u ot 5 aBrycra
2016 1. Ne 4221
(3aperucTpupoBaH
MuHucTEpCTBOM
roctunnu Poccuiickon
®enepanuu ot 23
asrycra 2016 1.,
perucTpaoHHbIi Ne
43326).

Ilegarornueckas
NEeSTELHOCTh 110
MPOEKTHPOBAHUIO
U peanu3anuu
00pa3zoBaTeIbHOT
0 Tporiecca B
00pa3oBaTeIbHBIX
OpraHU3aIHIX
JOUIKOJILHOTO,
HaYaJIbHOTO
obero,
OCHOBHOTO
obero,
CpeIHEero o0IIero
oOpaszoBaHHs

Pazpabotka u
peali3anusi mporpaMmm
y4eOHBIX TUCIHIUIMH B
paMKax OCHOBHOM
0011e006pa3oBaTeIbHON
IPOrPaMMBI

A/01.6

OcyuiecTBiieHUE
pohecCuOHATBLHOM
JeSITeNIbHOCTH B
COOTBETCTBUH C
TpeOOBaHUIAMU
(benepanbHBIX
roCy/1apCTBEHHBIX
00pazoBaTeNbHBIX
CTaH/IapTOB
JOIITKOJIBHOTO,
HA4aJIbHOTO O0IIIEro,
OCHOBHOI'O 001IIETO,
CpeIHero o0miero
00pazoBaHus

A/02.6

YyacTue B pa3paboTKe
peayi3amyy MporpaMMbl
pa3BUTHSI
o0OpazoBarenbHON
OpraHu3aIK B LEISIX
co3aaHus 6e30MmacHoOl 1
KoM(OpTHOI
00pa30BaTesbHOM cpejibl

A/03.6

IInanupoBanue u
pOBeJCHUE YUeOHBIX
3aHATUI

A/04.6

CucremaTu4ecKkui
aHanu3 (O PEeKTUBHOCTH
y4eOHBIX 3aHATUN U
TI0JIXOJIOB K O0YYEHHUIO

A/05.6

Opranuzanus,
OCYIIECTBIICHHE
KOHTPOJIS ¥ OIICHKH
y4eOHBIX TOCTHKEHUH,
TEKYIUX U HTOTOBBIX
pe3yabTaTOB OCBOCHUS
OCHOBHOM
o0Opa3oBaTenbHOI
MIPOrpamMMBbI
00yJarmuMucs

A/06.6

dopmMupoBaHue
YHHUBEPCATBbHBIX
y4eOHBIX TeUCTBUI

A/07.6




dopmMupoBaHue
HaBBIKOB, CBSI3aHHBIX C
uH(}OpMaIMOHHO-
KOMMYHUKAIMOHHBIMH
TEXHOJOTHSIMU

(manee - UKT)

A/08.6

dopmupoBaHue
MOTHBAIIMH K O0YICHHIO

A/09.6

OOBeKTUBHAS

OLICHKA 3HAHUI
oOyyJaronmxcs Ha
OCHOBE TECTUPOBAHUS U
JIPYTUX METOJIOB
KOHTPOJIS B
COOTBETCTBUH C
peabHBIMH YYCOHBIMU
BO3MOKHOCTSIMHU JeTeH

A/010.

Ilenarornyeckas
IEITEILHOCTD 10
MIPOCKTHPOBAHHIO
u

peali3anuu
OCHOBHBIX
obmeobpaszoBare
JLHBIX TIPOTPaMM

Ilenarornyeckas
IESITEILHOCTD 10
pealli3alyy IporpaMm
OCHOBHOTO H CPEIHETO
obmero oopa3oBaHus

B/03.6

01.003 Ilegaror
JIOTIOJTHUTEIBHOTO
oOpa3oBaHHUs IeTeil U
B3pPOCIIBIX,
YTBEPKICHHBIN
MIPUKA30M
MuHuctepcTBa Tpyaa u
COLIMAJIBHOMN 3aIlUTHI
Poccutickoit
®denepanun oT 8
ceHts10ps 2015 r., Ne
613H
(3aperucTprupoBaH
MuHuCcTEpCTBOM
rocTuunu Poccuiickon
®enepanuu ot 24
ceHts16psa 2015 r.,
perucTpanroHHbIN No
38994)

[IpenogaBanu
e Io
JIOTIOJTHUTEIbHBIM
o0meobpaszoBare
JIbHBIM
porpaMMam

Opranuzanus
JeITeIbHOCTU
y4Yaluxcs,
HaNnpaBJIECHHOW HA
OCBOCHHUE
JOIIOJIHUTEILHON
o011eo0pa3oBaTeIbHOM
MPOTPaMMBbI

A/01.6

Opranuzanus 10cyroBou
JEeSATEIbHOCTH Y4alUuXCsl
B IIPOLIECCE pEAIU3ALINH
JOIIOJTHUTEILHON
o0m1eo0pa3oBaTenbHOM
MPOrPaMMBI

A/02.6

OGecnieueHue
B3aMMOJEHCTBHS C
POIUTENSIMH
(3aKOHHBIMH
MIPEICTAaBUTEIISIMH )
yUanmxcs,
OCBAaMBAIOIINX
JIOTIOTHATEITHHYIO
00111€00pa30BaTENbHYIO
porpamMmmy, IpH
pelIeHny 3a1a4

A/03.6




O6y‘ICHI/I$I 1 BOCIIUTAaHUA

Ilegarornyeckuia A/04.6
KOHTPOJIb M OLIEHKA
OCBOEHUS
JIOTIOJTHUTEIbHOM
0011e00pa3oBaTeIbHON
IPOTPAMMBEI
Pa3pabotka A/05.6
IpPOrpaMMHO-
METOUYECKOTO
obecrnieueHus
peanmu3ain
JOTIOTHUTEIHLHON
00111e00pa3oBaTeIbHOM
IPOrPaMMBI
01.004 [enaror [TpenoaBanu Opranuzanus A/01.6
poeccCHOHATBEHOTO € 1o MmporpaMmam yueOHOW J1eAaTeIbHOCTH
o0yJeHus, npo¢eCCHOHAIIbH o0ydJaronmxcs o
poecCHOHATEHOTO oro  oO0y4eHwus, OCBOEHUIO YUeOHBIX
00pa3oBaHUs " CpemHero MPEIMETOB, KYpCOB,
JIOTIOJTHUTEBHOTO npogeccuoHaIbH JUCHUIUIMH  (MOJyJei)
po(ecCHOHATBHOTO oro oOpa3oBaHUs MIpOrpaMm
00pazoBaHmUs, (CITIO) u pohecCuOHATBLHOTO
YTBEPKICHHBIN JIOTIOJTHUTEIbHBIM obyuenusi, CIIO u (uin)
IIPUKA30M npogeccuoHalbH JIIIL
MuHHCTEpCTBA TpyIa U BIM TIpOrpamMMaM [lemarornueckmii A/02.6
COIIMAIBLHON  3aIUTHI (JTIIT), KOHTPOJIb U  OLIEHKA
Poccuiickoit OPUEHTHUPOBAHHBI OCBOEHUS
denepaunun oT 8 M Ha o0pa3oBaTenbHOI
ceHTsa0pa 2015 1. Ne COOTBETCTBYIOIIH IIPOrpaMMBbI
608H 71 YPOBEHB poeCCHOHATBLHOTO
(3apeructpupoBaH KBaTM(UKAITII obyuenust, CIIO u (wn)
MuHnucrepcTBOM JIIIT B rpouecce
roctuin - Poceniickoit MIPOMEKYTOUHON 51
Qeneparun - ot 24 UTOTOBOM aTTecTaluH.
ceHtsiops 2015 r.  Ne Pa3paboTka A/03.6
38993). POrpaMMHO-
METOIMYECKOTO
oOecrieyeHns  y4eOHBIX
MPEIMETOB, KYpCOB,

TUCUUIUTHH  (MOJyJei)
porpamMm
po¢eCCHOHATHLHOTO
obyuenusi, CI1O u (nnn)




JILNINE

4. TpeOoBaHusI K pe3yJbTAaTaM OCBOEHHMSl IMCUMILIUHBI (KOMIIETEHIHH 00y4arouierocs,
(popMupyembie B pe3ybTare 0CBOCHHUS TUCHHUILIMHBI (MOTYJISA)

Uzyuenue kypca «DIEKTPOXUMUSI OPTaHUYECKUX COEIMHEHUI» mpeanoiaraer GopMUpPOBaHUE Y
CTYJEHTA CIEAYIOIINX KOMIETEHIINN:

Kon n
HAHMeEHOBaHMeE
YHHBEPCAJIBbHO
M KOMIIeTeHIINHU

(YK)

YK-8.
Crniocoben
CO3/1aBaTh
MO//ICPKUBATh
Oe30macHbIC
YCIIOBHUS
KU3ZHEIESITEIIbH
OCTH, B TOM
qHUCIIe npu
BO3HUKHOBEHHUH
YpE3BBIYANHBIX
CUTYyalHi

u

yHHBepcaJ’lebIe KOMIICTCHII MM BBINTYCKHUKOB

Koa n
HANMEHOBaHHe
HHIMKATOPA
JAOCTHIKEHMS
YHHMBEPCAJIbLHOMN
KOMIIeTeHIIUH

YK-8.1.
AHanusupyer
(bakTopbI BpeTHOTO
BIIMSTHUS DJIEMEHTOB
cpenbl 0OuTaHus
(TEXHUYECKHUX
CPEICTB,
TEXHOJIOTUYECKHX
MPOLIECCOB,
MaTepuaioB, 3aHUN
U COOPYKEHHH,
MPUPOJHBIX U
COLMAITBHBIX
SIBIICHUM )

YK-8.2.
Wnentudpunmpyer
OTIacHBIC W BPE/IHBIC
(bakTophI B paMKax
OCYIIIECTBIISIEMOI
JESITEIbHOCTH
YK-8.3. BrisiBiisier
npoOemsl,
CBSI3aHHBIC C
HAPYIICHUSIMHU
TEXHHKHU
0€30I1acCHOCTH Ha
paboueM MecTe;
npeiaraeT
MEPOTPHSITHSIX TIO
IPEIOTBPALICHUIO
YpEe3BbIYANHBIX
cUTyanun

YK-8.4. Pazbscusier
MpaBuJia TOBEICHUS
IpU BO3HUKHOBEHUU

Pe3yJIbTaTbl OCBOCHHA KOMIICTCHIUH

3HATb

(bakToOpbI BPETHOTO
BIIUSTHUS DJIEMEHTOB
cpenbl 0OUTaHus
(TeXHUYECKHX
CPEICTB,
TEXHOJIOTUIECCKIX
MIPOLIECCOB,
MaTepUasoB, 31aHUI
U COOPYKEHH,
MPUPOJIHBIX U
COIMAITLHBIX
SBIICHUM);
HOPMAaTUBHBIC
TpeOOBaHUS TEXHUKU
0e301macHOCTH

yMeThb

UACHTU(PHUIIUPOBATD
OTIACHBIC U BPEHBIC
(bakTophI B paMKax
OCYILIECTBIIAEMOI
JIeSITEIIbHOCTH;
BBISIBJISITH POOJIEMBI,
CBSI3aHHBIE C
HAPYIICHUSIMH TEXHUKU
0€e30MacHOCTH Ha
pabouem MmecTe;
npejaraeT
MEPOMPHUITHSIX TIO
MPEIOTBPALICHUIO
Ype3BBIYANHBIX
CUTYaLHii;
pean30BbIBATH HOPMBI
TEXHUKH 0€30MacHOCTH

BJIaJ1€Th

IpaBUIaAMU
MOBEJICHUS TTPU
BO3HUKHOBEHUU
YpE3BbIYANHBIX
CUTYyaLi
MPUPOHOTO U
TE€XHOT€HHOI'0
IIPOUCXOXKACHUS;
OKa3bIBaeT MEPBYIO
IIOMOLIb,
OIHCHIBAET
CIOCOOBI yJacTus B

BOCCTaAaHOBHUTCIIbHBI

X MEpOTIPUATHUSIX;
METOIaMH
Oe30ImacHoM
paboThI B
XUMHUYECKOM
naboparopuu




Ype3BbIYAHBIX
CUTYyalHi
MPUPOTHOTO U
TEXHOT€HHOI'0
MIPOUCX 0K ICHHUS;
OKa3bIBAaET MEPBYIO
MOMOIIIb, OITUCHIBACT
CIoCcoObI yyacTusl B
BOCCTAaHOBUTEIbHBIX
MEPOIIPUATHSIX

IIpodeccnonanbHbie KOMIIETEHIIUN BHIITYCKHUKOB

Hay‘lHO-I/ICCJ'Ie)IOBaTe.]'IBCKI/Iﬁ THII 3a/1a4

IIK-1
CrocobeHn
HCII0Ib30BaTh
3HAHHUA O
CTPOCHUHU
BEIIECTBA,
pupoJie
XHUMHYECKOH
CBSI3U U
CBOMCTBaxX
Pa3IUYHBIX
KJ1aCCOB
XAMHYECKHAX
DJICMEHTOB,
BEIIECTB U
MaTepUasoB IS
MMOHUMAaHUS
MeXaHu3Ma
XAMHYECKHAX
peaxkuuii,
MIPOUCX OSTIINX
B
TEXHOJIOTHYECKH
X Ipoueccax u
OKpY’KaroIeM
MUpE, a TaKXKe
€CTECTBEHHOHAY
YHBIE 3HAHUS
JUTS peieHust
3a1aq
npogeccuoHalb
HOM
JEeITSILHOCTH

nK-1.1.
Hcnonb3yeT 3HaHus
0 CTPOCHUU
BEILIECTBA, IPUPOIC
XUMHYECKOU CBI3H U
CBOMCTBax
pa3IMYHBIX KJIaCCOB
XUMHYECKHUX
3JICMCHTOB, BEII[CCTB
Y MaTepUaJIOB JJis
MMOHUMAaHUS
MeXaHu3Ma
XUMHYECKHAX
peaKLui,
MIPOUCXOMSIINX B
TEXHOJIOTHYECKUX
npoueccax u
OKpYKarolleM MUpe;

nK-1.2
[Iporuosupyer
CBOMCTBa
XUMHYECKHAX
COCJIMHEHUN U
MaTepuaioB Ha
OCHOBE JIAaHHBIX 00
UX CBOMCTBaX U
XUMHYECKOM
CTPOCHUH,

MK-1.3.
Hcnonssyer
COBPEMEHHBIE
TEOPETUYECKHE
IIPE/ICTABIICHUS
XUMUYECKOU HAyKU
U
€CTECTBEHHOHAYYHbI

OCHOBHBIC
MIPUHIIUIIBI, 3aKOHBI,
IOJIOKECHUS,
METOHOJIOTHIO
ANEKTPOXUMUU
OPraHUYEeCKUX
COCIMHEHU

HCIIOJIB30BaTh
OCHOBHEBIC 3aKOHBI M
MMOJIOYKEHUST XUMUH IS
IMOHUMAaHUs MeXaHu3Ma
XUMHYECKHUX PEAKLUM,
MPOUCXOASAIIUX B
TEXHOJOTNUECKUX
nporeccax u
OKPYKaKOILEM MUPE;
MPOTHO3UPOBATH
CBOMCTBA XUMHYECKHUX
COECIUHEHUN U
MarepuagoB Ha OCHOBE
AHHBIX 00 UX
CBOMCTBaX U
XUMHUYECKOM CTPOEHUU

HaBBIKAMH
HCITOJIb30BaHUS
(byHIIaMEHTATBHBIX
XHUMHYECKHUX
3aKOHOB U
€CTECTBEHHOHAY4H
BIX 3HAHUM B
npoiecce
BBIIIOJTHCHUS
Hay4HOI'0
HCCIICIOBAHUS, a
TaKXe B CBOeH
PO eCCUOHAIBHO
W eI TeIbHOCTH




IIK-2

CrocobeH
MIPUMCHSITh
COBPEMEHHYIO
anmaparypy npu
MPOBEACHUHU
HayYHBIX
HCCJICIOBAHUM, a
TaKxKe
COBPEMCHHBIC
TEOPETHUECKUE
MpEeACTABICHUS
XUMHYECKOM
HAyKH [
aHaIm3a
AKCIICPUMEHTAJIb
HBIX TaHHBIX

€ 3HaHUS B CBOEH
npodeCcCHOHATbHON
NEATENbHOCTHU

IIK-2.1. Baageer
COBPEMEHHBIMHU
METOIaMH
HCCIIEN0BaHUS
XUMHYECKHUX
COCIUHEHUN U
MaTepHuaJioB;

IK-2.2.
AHanuzupyer u
UHTEPIPETUPYET
pe3ynbTaThl
XUMHUYECKOTO
SKCIEpUMEHTa Ha
OCHOBE
COBPEMEHHBIX
TEOPETUUECKUX
MpeICTaBICHUN
XUMHYECKON HAYKH

TEOPETUYECKHE
OCHOBBI
COBPEMEHHBIX
METOZIOB
UCCIICIOBAHUS
XUMHUYECKUX
COCIUHCHUI,
MarepuayoB U
HUHTEPIIPETAINH
MOJTyYEHHBIX
pE3yIIbTaTOB;
OCHOBHBIE
WCTOYHUKH U
METO/Ibl IOUCKA
HAy4YHOH
nHbOpMaLHH

aHAIM3UPOBATh U
WHTEPHPETUPOBATH
pe3ynbTaThl
XHUMHYECKOT0
AKCIIEPUMEHTA Ha
OCHOBE COBPEMEHHBIX
TEOPETUUECKUX
MpeCTaBICHUI
XUMHYECKON HAYKH

HaBBIKAMH
HCIIOJIB30BAHUS
0a30BbIX 3HAHMH U
METOJIOB
XUMHYECKHUX
OMCHUIUIAH  TIPU
HUHTEpIpETaIlN
MOJYYEHHBIX
pe3yJIbTaToB

OOuMM cpelcTBOM KOHTPOJISL SIBJISIETCS BBEACHHAs B YHUBEpCUTETe OaulbHO-peHTHHIOBas
CHCTEMa OIICHKH yCIIEBAEMOCTH CTY/ACHTOB CIICIIMAINTETA U HAIpaBJIeHUH OakaiaBpuara.
[Ipu mnpoBeneHuH y4yeOHBIX 3aHATHM OOeCleYMBAETCS Ppa3BUTHE y OOYy4aroOIIMXCS HaBBIKOB

KOMaHJHOW paOoThl, MEXIUYHOCTHOW KOMMYHMKAIUHM, TPUHATUS pELICHUH, JTUIEpCKUX KayecTB

(BKJIOYasi IpU HEOOXOAMMOCTH IPOBEICHHE MHTEPAKTUBHBIX JIEKIWUH, IPYNIOBBIX AUCKYCCHH, POJIEBBIX

UTp, TPEHUHIOB, aHAIM3 CUTYyallMil 1 UMHUTALMOHHBIX MOJENIEed, pernojaBaHrue JUCIUILINH (MOyseil) B

(l)opMe KYpCOB, COCTAaBJICHHBIX Ha OCHOBEC PC3YJIbTATOB HAYYHBIX I/ICCJIC,Z[OBaHPlﬁ, B TOM YHUCJIC C YUCTOM
PEruOHaJIbHBIX ocoOeHHOCTEH HpO(l)eCCI/IOHaJ'IBHOI\/'I ACATCIBHOCTH BBIITYCKHUKOB U HOTpe6HOCTeI>'I

paboTonaTeneit).
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5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘lCCKaH KapTa JTHCHUIIJINHBI

Ho ®opmbr | Komnue
MEp HaumeHnoBanue TeM (BOHpOCOB), 3aHATHA CaMocTosTeNnbHas pa60Ta CTYACHTOB KOHTPOJI CTBO JqaTeparypa
HEO N3YyYa€MBIX IT10 Z[aHHOﬁ JUCHHUITIIINHE s 0ainoB
e a1 | nop | mab Copneprxanne Yacst min max
1 | Beenmenwme. llenm, 3amaum wu comepkanue | 8 6 | Teopernueckre OCHOBBI JJeKTpoim3a u | 1 [Ipesen 0 10 1-6
kypca. [IpeaMer SJeKTpOXMMMM. peaklus AJIEKTPOCUHTE3A, raJlbBaHOTEXHUKH, Taus
Konwbe, peakuus Kpayma bpayna -- Yokepa. AIEKTPOXUMHYECKUX METOJIOB Ha
DNEeKTPOKATaIUTHUECKNE IIPOLIECCHI. uccienoanus. lloHdarue o HOpMaIbHOM OCHOBE
Henpsimple 31€KTPOXUMHYECKHE MPOLIECCHI. MOTEHIIMaJe, O TaIbBAHUYECKOM DJIEMEHTE, COBpeM
Ouenka 3¢ (HeKTHBHOCTH 0  XMMHYECKHX  HMCTOYHHUKAX  TOKA. €HHBIX
ANEKTPOXUMHUUYECKOTO TMpOIecca: BBIXOJ IO Knaccudukanus ANEKTPOXUMHUYECKUX MYJIBTH
TOKY, BBIXOJ II0 BEHIECTBY, BBIXOJ TIO peakiuuii ~ OpraHMYeCKUX  COCIUHEHUM. MEUIH
SHEpruu. MexnpeaMeTHbIe CBS3H CIEHKypca DIEKTPOXUMHUECKOE BOCCTAHOBJICHHE: BIX
o AIEKTPOXUMUH OpPraHUYECKUX BOCCTAHOBJICHHE HUTpOOEH30171a, CpencT
COEIMHEHU N c 0a30BBIMH  KypcaMu THIPOIUMEPU3ALIHS aKpHJIOHUTpUIIA, B
OpraHu4yeckod ©u  (PU3MYECKOW  XHUMHH. BOCCTAHOBJIEHUE IHUHUTPUIA ATUITHMHOBOU
Hayunas npobiieMaTuKa Kadenpsl. KHUCIIOTBHI. DIEKTPOXUMHUECKOE
DNEKTPOXUMUYECKUE METOJIbI B HW3YYEHUU okucinenue: peakuus Konbbe, peakuus
OPTraHWYECKUX PEAKIUN OJHOAIEKTPOHHOTO Kpayma bpayna -- VYokepa.
nepeHoca. DKCcrepuMeHTaIbHas Oaza DIIEeKTPOKATATUTUYECKHE MIPOIIECCHI.
kadenpsl. Henpsimbie 3IEKTPOXUMHYECKUE
OJEKTPOXUMHUYECKHE METOJIbl MCCIe0BaHUs npoueccel.  Onenka  3Q¢PeKTUBHOCTH

OPraHNuYCCKHX COCIMHEHHUIA. OcHOBHBIC
SJICKTPOAHBIC  SABJICHUA. XHUMHUIECKOe u
SJICKTPOXUMHNYCCKOC OKHCJICHUC u

BOCCTAHOBJICHUC OPraHUYCCKHX CO@}II/IH@HHﬁ.

KpuBbie "MIOTHOCTH TOKa - MOTEHUHUAN" B
MIPOCTBIX CHCTEMax. Conpsix€HHbIE
XUMHUYECKHE PEAKIIUH.

[IpoOnemMbl, BO3HUKAIONME B CBA3U C
reTepOreHHON IIPUPOIOM
anekTpoxuMudecko peakuuu. [lonsitue o0
NIEKTPOJHOM  IOTEHLMAJE, MPOCTEHIIEM
raJlbBAHM4ECKOM AIIEMEHTE u

SJICKTPOXUMHUYECCKOT'O IIpo1Eecca: BbIXO/ 1O

TOKY, BBIXOJ IO BEIIECTBY, BBIXOJ IIO
DHEPIrUH.

[IpoOnemMbl, BO3HUKAIONIME B CBSI3H C
reTepOreHHON IIPUPOJIOHN
ANEKTPOXUMHUYECKONW peakiuu. IlonsTue
00 AIIEKTPOJTHOM MOTEHIIHAJe,
MPOCTEHIIEM TajJbBaHUYECKOM DJIEMEHTE U
aneKkTpoaBKylen cune. CraHgapTHbIE
AIEKTPOJIbI CPaBHEHHSI. [ToBenenue

OpPraHUYECKUX BEIECTB B OKHCIUTEIHHO-
BOCCTaHOBUTENbHBIX mapax OX-Red. Pomb
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neKkTpoaBmKymel  cune.  CTaHgapTHbIE
AIIEKTPO/IbI CpaBHEHHS. [ToBenenue
OpPraHMYECKHUX BEIIECTB B OKHCIUTEIbHO-
BoccTaHoBUTENbHBIX mapax Ox-Red. Poub
OpPraHUYECKUX pactBopuTenei B
AIIEKTPOIAHBIX nporeccax. N3meHnenne
3JIEKTPOXMMHUYECKON aKTUBHOCTH METAJLJIOB B
OpraHu4ecKux pacTtBopureisx. CpaBHeHHE
CTaHJAPTHBIX 3JIEKTPOJHBIX IOTEHIHAJIOB B
BOJE, AaMMHake W B  OPraHUYECKUX
pactBopuTensix. Teopus JBOMHOrO cios.
Cxema JBOWHOTO 3JIEKTPUYECKOIO CJOS B
OTCYTCTBUM  aJcopOLuM  BellecTBa  Ha
AIIEKTPOJIE. SBnenue azcopOLuu.
[ToBepXxHOCTHBIE  SIBIEHMS Ha  TBEPIBIX
NEKTpoJIax ¢ yd€roM ajacopOumu. BrusiHue
cpeabl Ha JIEKTPOIHBIE peakuuu.
DONEKTPOXUMHS B HEBOJHBIX (AMPOTOHHBIX)
cpenax u e€ 0COOEHHOCTH.

CBs3b  MeXAy CTPYKTYpoH MOJEKyldl H
AIIEKTPOXUMUIECKUMHU CBOWCTBaMH.
CootHomeHne MEXTY MOTEHIaaMH
OKHUCJIEHUS (BOCCTaHOBJIEHUSI) W DSHEprue
MoJIeKyJsipHbIXopOuTaneil. Ponb KBaHTOBO-
XUMHYECKHX TIOJXO/JOB B  OOBSICHEHUH
ANIEKTPOXUMUYECKUX CBOWUCTB OPraHUYECKHUX

MOJICKYIIL. HeTepMOHI/IHaMI/I‘—IeCKI/Ie
COOTHOIICHUA: TIOTCHIHAJIBI OKHUCICHUA -
IOTCHIIUAJIbI MOHH3alluH, IIOTCHI U aJIbl

BOCCTAHOBJIEHUS - CPOJCTBO K JJIEKTPOHY M
JpyTHe.

OpPraHMYECKHUX pacTBOpHUTEIeH B
ANIEKTPOJHBIX  Tporieccax. V3MeHeHwue
AIIEKTPOXUMHUYCCKOM AKTHBHOCTH
METAJIJIOB B OPraHUYECKUX PACTBOPUTEIISX.
CpaBHEHHE CTaHJAPTHBIX AJICKTPOIHBIX
noreéHIuaJIoB B BOAC, aMMHAKE H B
OPraHMYECKHUX PACTBOPUTEISX. Teopwus
IBOWHOIO  CJIOSL. CxemMa  JIBOHHOIO
DJIEKTPHUYECKOTO  CJIOS B OTCYTCTBUU
aacopOIMM  BemeCTBA Ha  3JIEKTPOJIE.
SBaenne  amcopOuuu. [loBepXHOCTHBIE
SIBJICHUSL HA TBEPABIX JIEKTPOJAX C YUETOM
azcopOLuu. Bnusinne Cpebl Ha
AJIEKTPOJIHBIE PEAKIUU. DIECKTPOXUMHS B
HEBOJHBIX (alpOTOHHBIX) cpefAax H e
OCOOCHHOCTH.

Knaccugukanus ANEKTPOXUMHUYECKHUX
METOJI0B. [Torenumomerpusi.
BonpsTammnepomerpus. Konnykromerpus.

10
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Kynonomerpus. DJIeKTPOJIN3 npu
KOHTPOJIMPYEMOM HoTeHIuane. Bzaumocss3pb
OTJENBbHBIX JJIEKTPOXUMHUYECKUX METOO0B.
BosmoxnocTu Ppa3JIMYHBIX
3JEKTPOXUMHYECKUX METOJIOB MCCIIEIOBAHUSA
OPraHUYECKUX COCIUHECHUM.

BounkTammnepomeTpusi. Knaccudukarus
METO/IOB BOJIETMAIIEPOMETPUH.
[Tomsiporpadpusi.  Bunbl  mossporpadum.
Knaccuueckas nossiporpadusi.

[lonsspu3anmoHHble  KpUBbIE.  YpaBHEHUE
noJisiporpauueckoil BOJHBI JUISI 00pPaTUMBIX

IIPOLIECCOB. KauecTBeHHbIN u
KOJIMYECTBEHHBIN noJsiporpagpuueckuii
aHaJm3. Juddy3uonnsrit TOK.

KoneHcaTopHblld TOK. MUTpalMoOHHBIN TOK.
Tox makcumyma. KuHeTHueckuil  TOK.
TexHuKa SKCIEPUMEHTA.
Boabsramnepomerpus Ha TBEPBIX
JeKTpoaax.  JMCKOBBIM  BpallaroLIuics
ANEKTPOJ M JUCKOBBIM  BpAIIArOLIUICS
ANIEKTPOA C KOJBIOM. Pexxumbl paboThl Ha
JIUCKE C KOJIBIIOM. BH/bI BOJIBTAMIIEPOTPaMM.
3aBHCHUMOCTH MPEAEIBHOTO TOKA OT CKOPOCTHU
Pa3BEPTKM MOTEHLHAJIA U OT KOHIICHTPALUH
JENOJIAPU3aTOPA. Bo3smoxuocTn
BOJIbTAMIIEPOMETPUH Ha TBEPIBIX
IIEKTPOJAX H3smepenne MIOTEHIUAJIOB
OKHCJIEHUS U BOCCTAHOBJICHUSI.
IlepemeHHOTOKOBAS noJsiporpagusi.
Ocmumnorpadguueckas — noisiporpaduss
LUKJIAYECKass  BoJbTammepoMmerpus. Bun
LHUKJIAYECKOWBOJIBTAMIIEPOTPAMMBI.
VYpaBuenue Ponpica-llleBunka. Texnuka

Oecena
[Ipesen
Taluu
Ha
OCHOBE
COBpeM
CHHBIX
MYJIbTH
MeOuitH
BIX
CpencT
B,
BBITIONTH
eHue
nmabopa
TOPHOU
paboThI
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JKcIepuMeHTa. lIpuMeHeHne LHMKINYECKOU
BOJIbTAMIIEPOMETPUH B OpraHu4eCcKOn
xumuH. CBA3b INOTCHLUMAJIOB OKHUCICHUSA H
BOCCTAHOBJICHHSL CO CTPOCHHEM MOJIEKYI.

DIIEKTPOIH3 npu KOHTPOJHUPYEMOM CemuH 4 1-6
HNOTEHIIMAIE U AJIEKTPOCUHTE3 OPraHUuYeCKHUX ap B

coeMHeHU. BIOOp yCoBuUl 3aeKkTposin3a u JAAIIOT

AJIIEKTPOCUHTE3a Ha OCHOBaHUU OBOM

noJsiporpapuueckux u PEXKUM
BOJIBTAMITEPOMETPHICCKHIX JTAaHHBIX. e
[TonsporpaduueckasKyIOHOMETPHUS. Pedepa

DNEeKTpoNn3 Ha TBEPIBIX AJIEKTPOJAX MpHU T

KoHTporupyemoM  morteHuuane  (OKII).

Cxema skcnepumenTa. [Ipumenenune OKII u

BOJIbTaMIIEpOMETpUH  (TOsAporpaguu) ajis

WCCJIC/IOBAHUST MEXAHU3MOB OPTraHUYECKUX

pEeaKIuu.

DIIEKTPOXUMHUYECKOE TEHEPUPOBAHUE Brimon 4 1-6
CBOOOIHBIX paJnKaIoB OXI). HEHUE

Bo3nukHOBeHHE CBOOOIHBIX pPAJMKAIOB H nabopa

WOH-PAIUKAIOB B DIIEKTPOXUMHUYECKHUX TOpHOM

mporeccax. Meroabsl UX OOHApyXeHHs U paboThI

uaeHtudukanuu. [IpumeHeHHe  MeTOAOB

OXI' mnpu uHCCHeOBaHUM  OPTraHUYECKHUX

peaklMil C OJHORJIEKTPOHHBIM MIEPEHOCOM.

CHeKTpo3JIeKTPOXUMHYECKIE METO/IbI. CemuH 4 1-6
Hogsbie BO3MOKHOCTH COBMECTHOTO ap B

WCIIOIB30BAHUS  DJIGKTPOXUMHUYECKUX U JUajor

CHEKTPOCKOMUYECKUX METOJIOB npu OBOM

U3YYCHUH  MPOMEKYTOUHBIX  MPOJIYKTOB peXHM

AIIEKTPOXUMHUYECKOTO MpEeBpallCHHUS: e,

AJNIEKTPOHHBIX CHEKTPOB noryomenus, AMP-, BBIIIOJIH

OIIP-, HK-cniektpos, CIIEKTPOB eHue

KOMOWHAIIMOHHOTO paccesHus. [IpuMeneHnue nabopa
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yIbTPa(rOICTOBOM, BUAUMOM u
UH(PAKPACHOH CIIEKTPOCKONHUU B KOMIIJIEKCE
C DJIEKTPOXUMHUYECKMMHU METOJAMU: CIEKTPBI
IPOIYCKaHUsI U CIEKTPbl  BHYTPEHHEIO
OTpaKCHHUS.

[Tpumenenue wmetogoB SAMP u OIIP npu
UCCJICJOBAHUH NNEKTPOXUMHUYECKUX
peakuui. OcHoBHbIE HaIlpaBJICHUSA
UCCJIEOBAHUM, COYETAIOIIUX IEKTPOXUMUIO
u DIIP: o0HapyXeHHE NPOMEKYTOUHBIX
paZMKaJbHBIX 4YacTHULl [JIs YCTAHOBJICHHUS
MEXaHHM3Ma pPEaAKIHUH, 3JIEeKTPOXUMHUUYECKOE
IIOJIyYEHUE PaJUKalIOB JUIsl M3Y4EHHS MX
XUMHYECKUX  CBOMCTB. Wnearudukamnms
INEKTPOXUMHUYECKU TEHEPUPYEMBIX
paaMKanoB ¢ oMoIbio criekTpoB DIIP.
Meton (OTO3IEKTPOHHON CHEKTPOCKONUU U
€ro  MHCMOJNb30BaHME  NpU  HU3YYEHUU
AJIEMEHTApHOI'0 aKTa 3JIEKTPOJHON peakluu -
- IIpoLIEcCca CPbIBa JIEKTPOHOB.

TOpPHOM
paboThI

DIIEKTPOKATAIUTHYECKUE METOHBI B
OpPTraHUYECKON XUMUHU. DIEKTPUUYECKOE TO0JIe
Ha ANEKTPOAAX KakK KaTaau3arop

OKHUCJIUTEITbHO-BOCCTAHOBUTEIHBIX ~ PEaKIIHA
OpPTraHWYECKUX COCJUHEHHH. 3aBUCHUMOCTH
CKOPOCTH OKHUCJICHUS WJIM BOCCTAHOBJICHUS
BEIIECTB OT TMPHUPOABI  DJEKTpPOAa, OT
BBCACHHA B C€ro COCTaB aKTHBUPYIOIIHUX
no0aBok.  ApjcopOmmsi  BemiecTBa — Ha
IIEKTPOJIaX U €€ POJIb B JIEKTPOXUMHUICCKHIX
peaKIusX. [Tpumepsr INEKTPOOB,
ABJIAIOINIUXCA AKTHBHBIMU KaTaJIM3aTopaMu
DIIEKTPOXUMUYECKUX  PEaKIUil: IUIaTHHA,
METaJUIOKOMIUIEKCHBIE KaTaJIN3aTOPBI.

3aBUCHUMOCTh CKOPOCTH OKHCIICHUS WU
BOCCTAHOBJICHHSI BEIIECTB OT TIPHUPOJIBI
AIIEKTPO/A, OT BBEJIEHUS B €ro COCTaB
aKTHUBUPYIOIIUX  J100aBOK.  AjcopOrus
BElleCTBA Ha DJIIEKTpoJax U e€ pojb B
IEKTPOXUMHUYECKUX peakiusax. [Ipumepor
DIIEKTPOJIOB,  SIBJISIFOIIMXCS  aKTUBHBIMH
KaTaJn3aTopaMu ANMEKTPOXUMUICCKUX
peaxIuii: miaTuHa, METAUTIOKOMILIEKCHBIE
KaTaJu3aToOpbl.  DIIEKTPOKATATUTHICCKHEC
pEeaKkuu ¥ MX 3HAYeHUE B OPTaHUYECKOU
XUMUH.

Cemun
ap B
JTAAJIOT
OBOM
pEeKUM
c,
pedepa
T
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ONEKTPOKATAIUTUYECKHE pEeakuuu U HX
3HAQYCHUE B OPraHMYECKON XUMHUH.

OcHOBHBIE THUIIBI AIEKTPOXUMUYECKHX | 4 4 [Ipesen 0 4 1-6

MIPEBPAIICHUNA OPraHMYCCKUX COCAMHCHUMN. Taus

DIIEKTPOBOCCTAHOBJICHUE OpraHUYECKUX Ha

COEMHEHUI (kaToaHbIC peaKInm): OCHOBE

YTJIEBOJOPOAOB,  TaJOTEHOYTJIEBOAOPOJIOB, COBpEM

HUTPOCOCTUHEHUH, KapOOHUITBHBIX CHHBIX

COCIMHCHUHM,  a30METHHOB,  KapOOHOBBIX MYJIBTH

KHCJIOT U JIp. AHUOH-PAIUKAJIbI, UX CTPOCHUE MEIUIH

U peakIMoHHas CcrocoOHOCTh. [IpoGiemsl, BIX

CBSI3aHHBIC CO CIIENU(DUUSCKUMU CBOMCTBAMHU cpenct

AQHUOH-PAIUKAJIOB. B

DIIEKTPOOKUCITICHUE OpraHUYECKUX

COEIMHEHUN (a"HOTHBIC PEaKIIHH):

YIJIEBOAOPOJOB, KapOOHWIBHBIX

COCIMHCHUH,  a30METHMHOB,  KapOOHOBBIX

KHCIIOT H CIOXHBIX 3(QHUPOB, aMHUHOB,

COUPTOB W  (PEHOJOB, CEPOCOIAEPKAIINX

COCIMHEHHUH, a30THUCTBIX  TETEPOIUKIIOB,

nopGUpPUHOB M MeTATONPOUPHHOB U .

Karunon-paaukarsi, 170:4 CTpPOCHHUE u

peakiuoHHass  crocoOHOCTh.  [IpoGiemsl,

CBSI3aHHBIE CO CHEIU(UUESCKIMHU CBOMCTBAMU

KaTHOH-PAJNKAJIOB.

DIEKTPOXUMHUIECKOE MOJICIIUPOBAHNE 2 CemuH 0 2 1-6

OPTraHUYECKUX PEaKUUN C OJHOAIEKTPOHHBIM ap B

MepeHOoCOM: TPOOJEeMbl M  TMEPCHEKTHUBBI. JTAAJIOT

PaGorer O.FO. OxnoOvictuna, COCOHKHHA OBOM

.M., Kamuackoro A.f., I'mruca C.C. m peXUM

TPYTHX. e

Texymas paéora 0 40

PyOesknas arrectaums 0 30
UTOI'O | 26 36 0 100
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

Tpaouyuonuvie nexkyuu u npakmuueckue (cemunapckue) 3auamus 6 Gopme ¢
UCNONIL30BAHUEM COBPEMEHHBIX UHMEPAKIMUBHBIX MEXHON0U.

Jekyua-ouanoz — conepxanve MojaaeTcsi 4Yepe3 Cepuio BOIPOCOB, HA KOTOPbIE CTYACHT JOJIKEH
OTBEYATh HEMOCPEACTBEHHO B XO/I€ JICKIUH.

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPEICTB - caMblii 3()PEeKTUBHBIM
croco® JoHeceHWs] BaXHOW HMH(OpMamuu mpu MyOJUYHBIX BBICTYIUICHUsX. Crlai-ipe3eHTallu C
HCIOJIb30BAHUEM MYJIbTUMEIUITHOTO 000pYyI0BaHUS MO3BOJIAIOT YPGEKTUBHO U HATJISATHO MPEACTABUTH
CoJZiepKaHuEe HM3y4aeMOro Marepuaia, BBIICIUTh U MPOUIUTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECeT
MOYYUTENbHYI0 HH(OpMalMIO, MOKa3aTh €€ KIIIYeBbIe cojepaTelibHble MyHKTHL. Vlcronb3oBaHue
WHTEPAKTHBHBIX  JJIEMCHTOB TIO3BOJISICT YCWIHTH AI(P(EKTUBHOCTh IYOJUYHBIX  BBICTYIJICHHH,
SIBJIAIOIINXCS YACTHIO MPO(HECCHOHATLHOM e TEIbHOCTH MTPEenojaBaTels.

Peghepam — niCbMEHHBIN TOKJIA1 UM BBICTYIUICHUE 110 ONIPEIETIEHHON TeMe, B KOTOPOM coOpaHa
nH(OpMAIIKA U3 OJHOTO HIIK HECKOJIBKUX UCTOYHHUKOB.

Texnonozus 31eKmpoHH020 00yuenus (peanusyeTcs Mpu MOMOIIH IEKTPOHHONU HH(OPMALIMOHHO-

obpazoBarensHoil cpenpl (OUOC) COI'Y mnpu wucnonb3oBanuu pecypcoB OBC, mpu mnposeneHuu
aBTOMATHU3HPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 1.).

Hcnonb3yrorcss OannpHO-PEHTHHIOBasS CUCTEMa OLEHKU 3HAHWM, TEXHOJOTHMH C MPUMEHEHUEM
JMCTAaHIIMOHHOTO 00y4eHus Ha rmardopme http://Ims.nosu.ru/.

Ilpumeyanus:

1. Bce Buabl yueOHONH pabOThl MOTYT NMPOBOAMUTHCS AUCTAHIMOHHO HA OCHOBAaHHM JIOKAJIBHBIX
HOPMATHBHBIX aKTOB.

2. B nensx peanu3alvy UHAWBUAYAJIBHOTO MOJAX0Aa K OOYYEHHMIO CTYJEHTOB, OCYIIECTBIISIOIIUX
y4eOHBII TpOoLecC N0 WHAWBHIYAIbHOW TPACKTOPHH B paMKaxX WHAMBHIYaTbHOTO pPadOYero IUiaHa,
U3yuyeHHe JAaHHOW JUCLUIUIMHBI MOXKET OCYIIECTBIATHCS 4Yepe3 HMHIUBUAYaJIbHbIE KOHCYJIbTALUU
MperoiaBaTeNisi OYHO, B Yachl KOHCYNBTAIM, MO AJIEKTPOHHOW TOYTe, a TaKKe C HCIOJIb30BAHHUEM
Webex, miatdopmsl qucraniuonHoro ody4yenus Moodle, nuunbiii kabunet crynenrta Ha caiite COI'Y,
npyrux snementoB DM1OC COI'Y.

7. Y4e0HO-MeToaAn4YecKoe o0ecneuyeHue caMOCTOSATEIbHOM paﬁoTbl

CamocrosiTenbHass paboTa OO0ydYarOIMMXCSA SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.
CamocTosiTenbHast paboTa MPOBOAUTCS C IEINBIO:

— CHCTEMaTH3aIlu{ U 3aKPETUICHHS TOTYICHHBIX TEOPETUICCKUX 3HAHUMA U MTPAKTUICCKUX YMCHHIMA
o0yyJaroImuxcs CTyACHTOB;

— yrayOJICHHs ¥ PacIIiPeHUs TEOPETUICCKUX 3HAHU;

— (opMUpOBaHUS YMEHHI HCIIONIH30BaTh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIHIO
Y CHCIHATBHYIO JINTEPATYPY;

- (dopMHpOBaHHS  CaMOCTOSTEIHHOCTH  MBIIUIEHUS, CIIOCOOHOCTEH K  CaMOPa3BHUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO M CAMOPEATU3AINH;

— pa3BUTHUSA UCCIIEIOBATEILCKUX YMEHUH.

CamocTtosTenpbHas paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS Ha MPOTSHKSHUU H3YYCHHS BCEH
JTUCIUIUTAHBI B COOTBETCTBUU C YTBEPKJICHHOW B yUeOHOM TJIaHE TPYIAOEMKOCTBIO U COCTOUT U3:

- paboTHl CTYJAEHTOB C JICKIIMOHHBIMH MaTepHajaMH, TIOWCKa M aHaji3a JIATEPaTypbl W
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUU TI0 3aJJaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUM JJIs1 camocTosTensHON paboTel B OUOC COT'Y;

- W3YYEHHS] TEOPETHUYECKOro, MPaBOBOTO M CTAaTUCTHMUYECKOTO MaTepualia sl TOJATOTOBKU K
MPAKTUUYECKUM 3aHATHSIM;

- IOJATOTOBKH K 3a4ETYy.
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[lpy w3ydeHUM NaHHOW AMCUUIUIMHBI MpeaycMOTpeHa 3ammra pedepara. Bce Merommueckue
MaTepuabl IPEACTABICHBI B CUCTEME JUCTaHIIMOHHOTO 00ydyeHus:t COI'Y.

MeToanuyeckue peKOMeHIAIUM 110 HANIMCAHUIO pedepaToB

Pedepar — nucbMeHHass paboTa IO ONpeleNeHHOW HaydyHOW mpoOseMe, KpaTKoe H3JI0KEHHUE
COZICpKaHUSI HAyYHOTO TpyJda WIM Hay4dHOH mpobisembl. OH sBIseTCS ACWCTBEHHOM (opmoii
CaMOCTOSITEJILHOI'O HMCCIIEIOBAaHMsI HaydyHBIX IMPOOJIEM Ha OCHOBE M3YYEHMs TEKCTOB, CIELUAIbHOM
JUTEpaTyphl, a TAaK)KE HAa OCHOBE JMYHBIX HAONIONEHHH, HCCIEIOBAHUNA W TNPAKTHYECKOTO OIIbITA.
Pedepar nomoraer BbpaboTaTh HABBIKA U MPUEMbBI CAMOCTOSATEIIBHOTO HAYYHOI'O MOUCKA, IPAaMOTHOTO U
JIOTHYECKOTO M3JI0KEHUsI M30paHHOH MpoOJIeMBbl U CHOCOOCTBYET MPHOOLICHUIO CTYACHTOB K HAYyYHOMH
NEsITebHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Beibop temsbl uccnenobanus. Tema pedepara BeIOMpaeTcs CTyI€HTOM Ha OCHOBE €r0 Hay4yHOIO
uHTepeca. Takke moMoIIs B BEIOOPE TEMBI MOKET OKa3aTh IMPENoIaBaTeb.

2. llnanupoBaHue HCCIEOBaHUSA. BKiIO4aeT cocCTaBiIeHHME KaJE€HIApHOrO IUIaHA HAyYHOTO
UCCIIEIOBaHMs W IUIaHa IpeanonaraemMoro pedeparta. KanenmapHblii miiaH HMCCIEIOBaHUS BKIHOYAET
CIIEAYIOIIME BJIEMEHTHI: BBIOOP U (hOopMyIMpoBaHHE NPOOJIEMbl, pa3paboTKa IUIaHa HCCIEIOBAaHUS U
MpeIBapUTENILHOrO IJIaHa pedepara; cOOp M HM3yYEHHE HCXOJHOTO MaTepuana, MOWUCK JUTEepaTyphl;
aHaJIM3 COOpaHHOI0 MaTepuala, TeopeTHuecKas pa3paboTka MpoosIeMbl; COOOIIEHHE O PEABAPUTEIbHBIX
pe3yabTaTax MCCIEAOBaHUS; JTUTEpaTypHOe O(opMIICHHE HCCIEI0BATENbCKON MPOOIeMbl; 00CyX)aeHNE
paboThl (Ha CEeMHHApE U T. 11.).

[Tnan pedepara xapakTepu3yeT €ro colepkaHue U CTpyKTypy. OH JOIDKEH BKIIOYATh B CEOS:
BBEJICHUE, IJle OOOCHOBBIBAETCS AKTYaJIbHOCTh IPOOJEMBI, CTAaBATCSA Leb M 3aJaud HCCIIEOBaHUS;
OCHOBHAsl 4acTb, B KOTOPOH pPACKPBIBACTCS COJEpXaHUE MNPOOJEMBbl; 3aKiIO4eHHe, Iae 00001arTcs
BBIBOJIBI 110 TEME U JAOTCS PAKTUYECKUE PEKOMEHAINH.

3. Ilowck u wu3ydyeHwe mnuTeparypbl. JlJis BBIABICHHS HEOOXOAMMOHN JIUTEpAaTyphbl ClEAyeT
o0paTuThcs B OMOIMOTEKY MM K mpenojaaBaTento. [logobpanHyto nureparypy cienyer 3aduKCUpoBaTh
cornacHo 'OCT no 6ubnuorpaguueckoMy ONUCaHUIO MPOU3BEICHU MeYaTH.

Jns pa3paboTku pedepara JOCTATOUHO H3yueHHe 4-5 BaKHEHIIMX cTaTed Mo W30paHHOMN
npo6neme. [Ipu n3ydeHun nureparypbl HEOOXOJUMO BBIOUPATh MaTepHall, HE TOJBKO MOATBEPK A0
MO3MIIMIO aBTOpa pedepaTa, HO U MaTepua st OJIEMUKH.

4. OO0Opabotka wmatepuana. Ilpu 00paboTKe TMOJTYYEHHOTO MaTepuaja aBTOP JOJIKEH:
CHCTEMaTU3HpOBATh €ro IO pa3jiesiaM; BBIIBUHYTh U OOOCHOBAaTh CBOM THUIIOTE3bI; ONpPEIEIUTh CBOIO
MO3UIMIO, TOYKY 3pEHHs MO0 paccMaTpuBaeMoil mpoOjeme; YyTOUHUTh OObEM U COJEp)KaHHUE MOHSATHM,
KOTOPBIMH TPUXOJUTCS OINEPUPOBaTh IMpH pPa3paboTKe TeMbl; CHOPMYJIHUPOBATH ONpEACTICHUS U
OCHOBHBIE BBIBO/JIbl, XapaKTEPU3YIOIINE PE3YIbTaThl UCCIAEAOBAHNS;, OKOHUATEIIbHO YTOUHUTh CTPYKTYPY
pedepara.

5. Odopmnenue pedeparta. Ilpu odopmienun pedepaTta pEeKOMEHIYETCS TPHACPKUBATHCS
creayromux npasui: Cienyer mucaTh JIMIIb TO, YEM aBTOP XOUYET BBIPA3UTh CYLIHOCTh MPOOJIEMBI, ee
noruky; Ilucars crporo mnocienoBaTrenbHO, JOTHYHO, JT0OKA3aTeIbHO (IO CXeMe: Te3UC — 000CHOBaHHE —
BbIBON); ITucare sipko, 0Opa3HO, *HBO, HE TOJBKO BCKPBIBAas MUCTHHY, HO W OTpa)kas CBOIO MO3HUIHIO,
MpoMaraHupys MOJIydeHHbIe pe3ynbTatrhl; Ilucath ocMbicieHHO, coOrofas MpaBuia TpaMMaTHKH, HeE
370yNOTPeOIsis HAYKOOOPa3HBIMU BBIPAXKEHUSIMH.

Pedepar BbImonHsE€TCS B COOTBETCTBUU C TpPeOOBAaHUSMHU CTaHAAPTOB, pPa3paOOTaHHBIX IS
JAHHOTO BHJIA IOKyMeHTOB. PaboTa fomkHa ObITh BHINONIHEHA Ha Oeoi Oymare cTangapTHOro jucta A4.
Teker gomxeH OBITH OTIIEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM peaakTope Microsoft Word u oTBeuats
CIIEAYIOIIMM TPeOOBAHUSAM: MapaMeTPHI MOJIeH CTPaHUIL JOJDKHBI OBITH B IIpe/eniax: BepXHee U HUKHEe —
no 20 MM, mpaBoe — 10 MM, aeBoe — 30 mm, mpupt — Times New Roman , pasmep mpudpra — 14,
MEKCTPOYHBII UHTEPBAJI — IIOJIyTOPHBIN. JIeHTa mpuHTEpa — TOJIBKO Y€pHOro 1BeTa. Hymepanus crpaHu
B pedepare HoKHA OBITH CKBO3HOM, HauMHas ¢ TpeTbell crpaHulbl. Homep mpocTaBisercs: apaOCKkuMu
U paMu BBEpXY KaXKJI0M CTpaHUIIBI CIIpaBa.
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[Tpu u3nokeHnn MaTeprana HeoOX0AUMO MPUACPKUBATHCS MPUHATOTO IUIAHA.

buGnuorpaduyeckuif  CIUCOK COCTaBISETCS HA OCHOBE MCTOYHHUKOB, KOTOpbIE ObUIH
MPOCMOTPEHBI W W3y4YeHBI CTYJASCHTOM NIpH HanmucaHum pedepara. JlaHHBI CHUCOK OTpa)kaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYJEHTA, YTO MO3BOJSET CYAUTh O CTENEHH €ro MOATOTOBKH U
yriyOJeHun B BHIOpaHHYIO TeMaTHKy. Bcs McCmonb30BaHHas JUTepaTypa pa3sMeliaeTcs B CIEAYOIEM
MOPAZIKE: 3aKOHOJIATENIbHBIE aKThl, TOCTAHOBJICHUS, HOPMATUBHbBIEC TJOKYMEHTHI; BCA ydeOHas JIMTeparypa
B an()aBUTHOM TIOPSAKE, 3aTEM CPEJCTBA EPUOANUSCKON MeYaTy B ai)aBUTHOM TOPSIKE; UCTOUYHUKHU U3
cetu MHTEpHET.

MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTHMEIUITHON Mpe3eHTalun

CrpykTypa M cOIEp)KaHHME NpPE3EHTAMM — 53TO JIMYHOE TBOpYEeCTBO asropa. llonesHo
MCIOJIB30BATH MAOIOHBI O(POPMIICHHS IS MTOTOTOBKH KOMIIBIOTEPHOM MPE3ECHTALINH.

Crnaiapl KelaTeNbHO HE IEperpy’karb TEKCTOM, JIydlle pa3MECTUTh KOpPOTKHE Te3uchl. Ha
crnaiiiax HeoOXOAMMO JEMOHCTPHPOBATh HEOONbIIME (parMeHTHl TEKCTa JOCTYIHBIC JJIS YTCHHUS Ha
paccrosiHun; 2-3 dotorpaduu wim pucynka. HanbGosnee BaxxHbIi MaTepua Jydile BbIACTUTb.

Tabmuubl ¢ TUGPOBBIMU JAHHBIMH IUIOXO BOCIPHHHUMAIOTCS CO CIAIOB, B JTOM cliy4ae
1 poBoOi MaTepHall, o BO3MOKHOCTH, Jy4YIle PEeJICTaBUTh B BUE I'paMKOB U AUArPAMM.

He cnenyer wsnumne yBnekaTbCcst MyJiIbTUMeAMWHBIMEA d(hdekramu anummanuu. OcoOeHHO
He)XesaTeNnbHbl Takue 3QQEeKThl KaK BbUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IOSBIECHUE TEKCTa U T..I.
OntumanbHas HacTporika 3¢ (PEeKTOB aHMMAIMK — MOSBICHHUE, B MEPBYIO OUYepelb, 3arojioBKa claiina, a
3aTeM — TeKCTa o ab3anam. IIpu 3TOM eciy HECKOJBbKO CIIaliJIoB UMEIOT OJMHAKOBOE Ha3BaHHE, TO
3aroJIOBOK cllaiifia TOJIKEH IMOCTOSIHHO OCTaBaThCs Ha SKpaHe.

YroObl 00ecreyuTh XOPOLIYI0 YUTaeMOCTh MPE3EHTAMH HEOOXOIUMO M0100paTh TEMHBIN L[BET
¢dona u cBeTbIi nBeT mpudra. Henp3s Takke BIOMpaTh (HOH, KOTOPHIA CONEPIKUT aKTUBHBIA PUCYHOK.

JKenarenpHO MOATOTOBUTH K KAXKIAOMY CIaiAy 3aMETKH IO JOKJIany. 3aTeM pacledaTaTb X U
WCIOJIb30BaTh P MOJArOTOBKE MM Ha caMOM Mpe3eHTauuu. MOXXKHO pacredaraTb HEKOTOpbIE KII0YeBbIE
CJIaliJipl B KAUECTBE Pa3laTOYHOT0 MaTepHaa.

HeobOxonumo o00s3aTennbHO coOM0aTh €AUHBIN CTUIL OGOPMIICHHS IMpE3eHTAllMM U 00paTUTh
BHHMaHHE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

CrnenyeT npoHyMepoBaTh ClIaliJibl. ITO MO3BOJIUT OBICTPO OOpalIaThbCsl K KOHKPETHOMY ClIaiily B
cilyyae He0OXOUMOCTH.

Pexomenaanuy no cofaepKaHuio U CTPYKTYpE CIaiI0B MyJIbTUMEINHHON TPE3CHTALINHN:

1-i1 cnaiin (TUTYABHBIN), HAa (OHE KOTOPOTO CTYIEHT MpejacTaBiseT Temy mnpoekra, PO u
Hay4YHOTO PYKOBOJUTEIIS.

2-11 cnaiin. Brmouaet B ce0s 00BEKT, MPEMET U TUIIOTE3Y UCCIIETOBAHMS.

3-it cmaiin. Comep kKHT LIeh U 3a7adu ucciieaoanms. Llens mpoekTa JomkHa OBITH HAITMCaHa Ha
9KpaHe KPYMHBIM mpudToM. 3/1€Ch *Ke, €CIM MO3BOJIIET MECTO, MOXKHO HamMucaTh U 3ajaud. 3aJaqyu
MOTYT OBITH MPEJCTABICHBI U HA CIICAYIONIEM Caki/e.

4-i1 - cnaiin. ConepKHUT CTPYKTYpY paOOThl, KOTOPYIO MOXHO MPEJOCTaBUTh, HAIpUMEDP, B BUJIE
rpaduyeckux OJOKOB CO CTpeNKaMH. A Takke — IepedrciieHue MPUMEHIEMbIX METOJJOB U METOJIUK.

5-it - cnaiin. IlpencraBnseTcst colepkaHHe M TeopeTHyecKas 3Ha4YMMOCTh mpoekTta. CyTb
pemaeMoil mpoOiemMbl MOXKeT OBbITh MpeAcTaBlieHa B BHJAE CXeM, TaOiul, auarpamm, rpa@uKoB,
¢dororpaduii, pparmenToB GpuiabMoB U T.I. Ha TeopeTHueckyro 4acTh MPEACTaBICHUS MPOEKTA JOIHKHO
OBLIThH CO3JaHO HECKOJILKO CJIAMIO0B.

6-i1 - cnaiin. Bo3aMOXXHOCTH NPUMEHEHHs pe3y/IbTaToB paboThl Ha MpakTuke. Ha 3Ty Temy Taxke
JOJDKHO OBITh HECKOJILKO CIIAiIOB.

7-i1 cnaiin. I'maBHBIE BBIBOABI, MTOTH, DPE3YJIbTaThl IMpPOEKTa Ieeco00pa3HO IMOMECTUTh Ha
oTnenbHOM cnaiae. [lpu aToM He cieyeT nepeyucnsaTh To, 4TO ObLIO CAENAHO, a JAKOHUYHO H3JI0KUTh
CYTh 3HAUMMOCTHU IIPOEKTA WX MOJIyYEHHBIX PE3YyJIbTaTOB UCCIIEIOBAHMS.

[Tocnenuumii ciaiin. B KoHel nmpe3eHTanuu kenaTeabHo TOMECTUTh ciaiia ¢ TekctoM «Crmacu6o 3a
BHUMaHUE!».
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MeTtoanyeckue peKOMeHAAUMH 10 HCIO0Ib30BAHUI0O HH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00y4eHust

Jis  u3ydeHus JIEKIMOHHOTO MaTepuana JUCLUIUIMHBI HPUMEHSIOTCS ayInOBU3YaJIbHbBIE
(MyJIbTUMEIUIHBIE) TEXHOJOIMH, KOTOpble HE OTPULAIOT TPaJULMOHHBIC, IPOBEPEHHBIE BpPEMEHEM
METOBI IPENoaBaHus, HO, IIPU 3TOM, OHU HOBBIIIAIOT HATJIATHOCTH, HH()OPMATUBHOCTD, ONIEPATUBHOCTH
B IoJjaue MH(pOpMaIuK, NO3BOJISIOT SKOHOMUTh BpEMsI 3aHATUH.

Kaxnoe cemMuHapckoe 3aHSATHE MMEET CBOIWO 0COOyH0  (opMy MpOBEACHHUS, CBOIO
METOAOJOTMYECKYI0  CIeHU(HUKY, 4YTO I[O3BOJSET pa3BUBATh y CTYAEHTOB pa3jIMuYHble Kak
OOIIEKYNIbTypHBIE, TaK M TNpodeccuoHandbHble KomreTeHIMH. [locTaHoBka mpoOiemsl, pa3dop
aKTyalbHbIX KOHKPETHBIX M THUIOTETHYECKMX CUTyaluil, co3laHue aTMocdepbl auagora MexIy
IperoiaBaTeNieM U TPYIIONW MO3BOJIsET padoTaTh WHAMBHAYaTbHO M B MAaJbIX T'PYIIAX, KOJJICKTHBHO
00CyX/laTh OIpeNeIeHHbId TeMaMM MaTepuall, a TaKKe HWHULUHPOBATh CaMOCTOATENbHYIO pPaboOTy
cTyaeHToB. [Ipu ocMbICIeHMM cOepX aHUsl BONPOCOB IPAKTHUUECKUX 3aHATUN IpeciieyeTcs Leb
co0JII01aTh MTPEEMCTBEHHOCTD B IPO(ECCHOHATILHOM U B TBOPYECKOM Pa3BUTUH CTYJCHTOB.

KoHTponbs camocTosiTeTbHONH PabOThI CTYJSHTOB NPU3BAaH CHENAaTh IMpOLEcC oOydeHus Ooiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3amaya He ocTaBuTh 0€3 BHUMAHUS Jake, Ha IEPBBIA B3IIIL,
MaJI03HAYUTEJIbHBIE BOIIPOCHI.

KomnbroTepHoe TecTUpOBaHHUE MO3BOJISET OCYIIECTBIATH HTOIOBBIM KOHTPOJIb 3HAHUH CTYJEHTOB.
TecToBelii Marepuan BKJIIOYAET B Ce0s COAEpKAHWE BOMPOCOB IO KaXJAOMYy U3 0003HAUYCHHBIX
IIpOrpamMMoil pa3/ienos.

Kaxaplii Bompoc mnpejrosiaraeéT HECKOJIBKO BapHUAHTOB OTBETOB, CPEAU KOTOPBIX MMEIOTCS
a0COJIIOTHO HEBEpHBIN, NMPABUIbHBIA U B OOJbIIEH MM MEHbIIEH CTENEHHM PACKPBIBAIOUIMNA CYIIHOCTb
Bomnpoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHMS 3ajadya CTYACHTOB OIIpeNessieTcsl Kak BbIOOD
NPaBUIBHOTO OTBETa M3 MHOrooOpaszus BapHaHTOB. B TECTOBBIX 3aJaHUSAX €CThb BOIPOCH Ha
COOTBETCTBHE. B mporecce KOMIBbIOTEPHOIO TECTUPOBAHMS, 3aJa4a CTYJEHTa OIpeaesseTcsl Kak BbIOOp
MIPaBUIBHOTO OTBETA U3 MHOI000pa3usi BAPHAHTOB.

Bompockl 1 TeMbl, OTBOAMMBIE Ha BBINOJHEHHE CaMOCTOSITENILHOM padOThI MO AMCLMILIMHE, a
TaKXXe KpUTEPUH OLICHUBAHUS 110 KaXJOMY BUIY paboOThI conepxkarcs B pazaene 8 PII/I.

8. OueHoYHBbIE CPeICTBA /ISl TEKYLET0 KOHTPOJIS YCIIeBaeMOCTH, PYOeKHOI aTTecTanuu u
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHHS THCHUIINHBI.

PaGouas mporpamma mnpenycMaTpUBaeT MpPOBEIEHUE JIEKIMOHHBIX M MPAaKTUYECKUX 3aHATHH, a
TaKKe CJIeyIOIINe BUbl paboT: CAMOCTOSTENbHYIO padOTy CTYAEHTOB IO MOATOTOBKE YCTHBIX JIOKJIA/I0B,
HaMMCaHUIO pedepaToB, MOATOTOBKY Mpe3eHTalUid M OOCYXJIEHHH MO TeMaM TUCHMIUIMHBI - paboTy B
AKTUBHOW M MHTEPAKTHBHOM (hopMax.

Buasbi koHTpOJIA.

Pabouas nporpamma npeznosaraeT TEKyIUH 1 IPOMEKYTOUHbINH KOHTPOJIb 3HAHUH.

Texywuit KOHmpOJ1b — STO HENIPEPBIBHO OCYLIECTBIISEMBIM MOHUTOPHUHI YPOBHSI YCBOCHUS 3HAHUN
u (GopMHupoBaHMS yYMEHUN W HaBBHIKOB B TEUEHHE CeMecTpa WM ydeOHOro rojaa. Tekymuid KOHTPOJb
3HaHWH, YMEHUH M HAaBBIKOB CTYJEHTOB OCYILECTBIISETCS B XOA€ Y4EOHBIX (yJUTOPHBIX) 3aHATHIA,
MIPOBOJMMBIX IO pacnucaHnio. PopMaMu TEKyHIEro KOHTPOJS BBICTYHAKOT ONPOCHI HA CEMUHAPCKUX M
MPAKTUYECKHUX 3aHATHUAX, a TAK)KE KOPOTKUE (10 15 MuH.) 3a/1aHKs, BHINOIHSAEMbIE CTYJACHTAaMU B Hayaie
JIEKIUU C IIeJIbI0 NMPOBEPKU HAIMYUS 3HAHUM, HEOOXOIMMBIX JJIi YCBOEHHUS HOBOI'O MaTepuana WId B
KOHLIIE JIEKLIVM JUIsl BBIICHEHUS CTEIIEHU YCBOEHUS U3JI0KEHHOI'0 MaTepHalla.

PyOexxHbIII KOHTpPOJIb OCYILECTBISETCS MO Oojiee MM MEHEe CaMOCTOSITEIbHBIM paszfesiaM —
y4eOHBIM MOJYJSIM Kypca M TPOBOJUTCS MO OKOHYAHWU M3YYECHMs Marepuana MOAYJs B 3apaHee
YCTAQHOBJICHHOE BpeMsi. PyOekHBbII KOHTPOJb HMPOBOJAUTCSA C LIEIbIO ONpPEENCHUs KauecTBa YCBOEHUS
MaTepuajga yueOHOTO MOAYyJs B IEJIOM. B TeueHwe cemecTpa MPOBOJHMTCS JABA TAaKUX KOHTPOJIBHBIX

20



MEpOTPHSTHUS 110 TPAPUKY.
TeMbl M KPUTEPUH OLIEHUBAHUS CAMOCTOSATEIbHOM PadoThI

IIpuMmepHast TemaTHKa pedepaToB M NPe3eHTANNH

1. Brusinue cpenpl Ha SNIEKTPOTHBIC PEAKITUH.

2. DIIEKTPOXUMHUS B HEBOJHBIX (AIIPOTOHHBIX) Cpeliax U €€ 0COOCHHOCTH.

3. CBs13b M@Ky CTPYKTYPOM MOJICKYI U AJIEKTPOXUMUYECKUMU CBOMCTBAMHU.

4. Ponb  KBaHTOBO-XMMHMYECKHUX TIOJXOAOB B OOBSICHEHMHM OJCKTPOXHUMHUYECKHUX  CBOMCTB
OpPTraHUYECKUX MOJICKYJI.

5. Knaccudukanus snextpoxumuueckux MeTonoB. llorenunumomerpusi. Bonbrammepomerpus.
Konnykromerpus. Kynonomerpusi.

6. DNEKTPOIN3 IPU KOHTPOIUPYEMOM MOTEHIHAIIE.

7. B3auMocBsI3b OT/ICTBHBIX AICKTPOXUMHUECKUX METOOB.

8. B03MOXXHOCTH  pa3iMyYHBIX DJIEKTPOXMMHUYECKUX METOJOB HCCIEAOBAaHUS OPTaHUYECKUX
COCIMHEHU.

9. [TepemenHOTOKOBAS TTOJISIpOTpadus.

10.  Ocummtorpaduyeckas mojsiporpadus ¥ MUKINIECKask BOJbTaMIICPOMETPHSI.

11.  TlpumeHeHHE IUKINYECKONW BOIHTAMIIEPOMETPHH B OPraHUYECKON XUMHH.

12. BousibTamniepoMerpust Ha TBEPABIX IEKTpoAax. JIMCKOBBIN BpallatOIIUAICS 3JIEKTPO] U JUCKOBBII
BPAIAIOLIUIACS IIEKTPOJI C KONBLIOM. Pexxumbl paboThl Ha IMCKE C KOJIBLIOM.

13.  KavecTBeHHBII M KOJWYECTBEHHBIH momsgporpadpuveckuii ananu3. AudQy3noHHBIA TOK.

Konnencaropusii TOk. Murpauvonnsii Tok. Tok Makcumyma. Kunetmueckuit TOkK. TexHuKa
3KCIIEPUMEHTA.

14. BosHukHOBEHHE CBOOOJHBIX PAJMKAIOB M HOH-PATUKAJIOB B AJEKTPOXMMHUYECKUX IMpOIleccax.
MeTtoab! X OOHapyKEeHUS U UACHTU(DUKAINH.

15. [Ipumenenune metonoB DXI' mpu HCCIEIOBAaHUM OPTraHUYECKUX PEAKIHMI C OJHOAJIEKTPOHHBIM
MEPEHOCOM

16. DNEKTPOIN3 Ha TBEPBIX IIMEKTPOJaX MPpH KOHTpodupyemoM norenuuaie (OKII).

OueHOYHBIH JINCT 3alMTHI pedeparta

HanmeHnoBanue BuisiB1eHHBIE OrMmerka
MoKa3arTeJs HEJ0CTATKHU U
3aMeYaHus
I. KAYECTBO UCCJEIOBATEJbCKOM PABOTHI (PE®@EPATA, TIPOEKTA)
1. CooTBeTCTBHE COIepKaHMsI pabOTHI 3aJIaHUIO 0,5
2. 'paMOTHOCTb U3JI0KEHHSI U Ka4eCTBO 0POpMIICHHS pabOThI 0,5
3. CamoCTOATENbHOCTb BBINOJHEHUS paboThl, IIyOHMHA 0,5

popabOTKK MaTepuana, MCIOJIb30BaHHE PEKOMEHJOBAHHOU
Y CIIPAaBOYHOM JIMTEPATYPHI

4. O00CHOBAHHOCTh U JOKA3aTEIbHOCTH BHIBOJIOB 0,5
OO01mas orteHka 3a BeItonHenne VP 2

II. KAYECTBO JTOKJIAJIA

1. CooTBeTCTBHE COIEP KAHUSI TOKJIAIa COEPKAHUIO PabOThI 0,5

2. Beienenne 0OCHOBHOM MBICITH PaOOTHI 0,5

3. KauecTBo M3/105K€HUsI MaTepuaia 0,5
OO01as oreHKa 3a JOKJIag 15
II1. OTBETHI HA TOITOJHUTEJIBHBIE BOITPOCHI H(‘) COJIEP’) KAHUIO PA‘BOTI)I
Bomnpoc 1 0,5
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Bomnpoc 2 0,5
Bormpoc 3 0,5
OO611ast OLIEHKA 32 OTBETHI HA BOIPOCHI 1,5
HUTOI'OBAS OLIEHKA 3A 3AIIUTY 5

KpnTepnn OLCHUBAHUSA CTYJACHTA 3a MOATOTOBKY INPE3CHTAllUN

O1eHK
H 5 4 3 2
a
ITouTH MOJIHOCTHIO He Bce Baxkuelimme
Pabora mmosHoCThIO clielansl Hanbosee KOMIIOHEHTEI Pabota cnenana
3aBeplICHA Ba)KHbBIE KOMIIOHEHTHI paboThI dbparMeHTapHO
paboThI BBITIOJIHCHBI
PaGora Pabora nemoucTpuUpyeT
A pupy Pabora PaGora
JEMOHCTPUPYET IIOHUMaHHE OCHOBHBIX
JIEMOHCTPHUPYET JIEMOHCTPUPYE T
ri1y0oKoe MOHUMaHue MOMEHTOB, XOTS
IMOHUMAaHHue, HO MUHUMAJILHOE
OITHCHIBAEMBIX HEKOTOPbIE JI€TaI HE
HEIMOJIHOE [IOHUMAaHHE
MPOIECCOB YTOUHSIOTCS
JuckyccroHHbIE
MaTepUalibl €CTh B
HNwmerorca HEKOTOPEBIE HAJIMYUU, HO HE
Conep JlaHBI HHTEpECHBIC MaTepuabl b CHOCO6C";B T Munumym
KaHu P P yIo JMCKYCCUOHHBI X
e JIMCKYCCUOHHBIE JIUCKYCCUOHHOIO IMOHUMAaHHUIO MATEDNALIOR
Marepuansl. ' paMoTHO | Xapakrepa. HayuHas pOOJIEMBI. MHHEM y '
HCIIONb3YETCS JIEKCHKA UCIOJIb3YETCH, Hayunas Ha Hmz];
Hay4Has JIEKCUKa HO MHOTIIa HE TEPMUHOJIOTHUS WU Te y;HHOB
KOPPEKTHO. HCIIOJIb3YETCS MAJIO p
WJIV UCTIOJIb3YETCS
HEKOPPEKTHO.
[Ipemyioxena
B OonpmmaCTBE
coOcTBEHHAs
clay4JaeB WNuorna Hurtepnperany s
HWHTEpIpETaIys WK
MpejiaraeTcs MpejiaraeTcs OTpaHHyYCHa
pPa3BUTHUE TEMBI
coOCcTBEeHHAs coOCTBEHHAS 1507051
(0000mmeHus,
WHTEPIPETAIHS WIN HWHTEpHOpeTanus OecIioyBeHHA
MPUIIOKEHUS,
pPa3BUTHE TEMBI
aHaJIOTHH)
Jn3aitH JorudeH u . o o . o
- [In3aliH ecThb Jwn3aiin ciydyaitHplii | J{u3aiiH He siceH
O4YEeBUICH
. Het nocTosTHHEIX DJIEMEHTEI
Auzai HNwmerorca nocrosguupie | IMeroTcsa MOCTOSHHBIC JJIEMEHTOB nu3aiHa
H SJIEMEHTEI JU3aliHa. SJIEMEHTEI TU3aliHa. nu3aitHa. J{nzaiia MEIIaT
Juzaiin noguepkuBaer | J{U3aiiH COOTBETCTBYET MOJKET U HE COIEP)KAHUIO,
CoZIepKaHUE. COAEP)KAHUIO. COOTBETCTBOBATL HaKJIaaLIBasICh
COAEP)KAHUIO. Ha HETO.
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[TapameTpsl
mpudTa -ITapameTpsl He
Bce nmapamerpsl pu¢ p p
IpHATa XOPOLLO [Tapamerps! mpudra HEJIOCTaTOYHO 1o100paHblI,
P P noao6pansl. [pudt XOPOIIIO JIeTIAl0T TEKCT
110/100paHbl (TEKCT
YUTACM. o100paHbl, MOTYT TPYJIHOUYUTAEM
XOPOIIIO YUTACTCH)
MeIIIaTh BIM
BOCITPUSITHIO
Xopoio nmoaodpana,
COOTBETCTBYET I'paduka maino I'padpuka He
I'pag M ['paduxa cooTBETCTBYET pad pad
COJICpKaHUIO, COOTBETCTBYET COOTBETCTBYET
HKa COJIEPKAHUIO
oOorarmaer COJICPKAHUIO COJIEpKAHUIO
coJiepKaHue
MHoro ommnooxK,
I'pam Het ommboxk: 1 Ectb ommoOku, JIeNarommx
MuHuManbpHOE
OTHOC | TpPaMMaTHUYECKUX, HU MeEIIIAIOIIIe MaTepHal
KOJIMYECTBO OIIHOOK
Th CHHTAKCHYECKUX BOCITPHUSITUIO TPYIHOYHTAEM
bIM

Ilpomesricymounslii KOHmMpPOAb - WTOTOBas OLCHKA 3HAHWW CTYJIEHTA, OCYIIECTBISETCS IO
HAKOIMUTEIIbHON CHCTeMe CYMMHPOBAaHUEM OaUIOB, IMOJIYYCHHBIX B IMPOIECCE TEKYIIET0 W PyOe)HOTo
KOHTPOJISL.

dDopmMa MPOMEKYTOIHOTO KOHTPOJIS —3a4eT.

[IpoBeneHue TEKyHmIEro W MPOMEKYTOYHOTO KOHTPOJS IO JAMCUUIUIMHE OCYIIECTBISETCS B
cootBercTBuH ¢ [lonoxenuem COI'Y.

BajasbHasi cTpyKTYypa OleHKH

Makc. Ko-Bo
®opMa KOHTPOJIA
OajoB
Texywjaa oyenxka cmyoenma ¢ meuenue 1-8 nedenu, B ToM uncie: 40
- BBICTYTUICHHS] HA CEMUHAPCKUX (IIPAKTHUECKUX ) 3aHITHSIX 30
- BBIIIOJIHEHUE U 3a1uTa pedepara 5
- IpEe/ICTABIICHNE MPE3CHTAIIUU 5
Tecmuposanue 30
Hroro 70

IIpumepHbIe 3a7aHUA I NPAKTHYECKUX (CEMHMHAPCKUX) 3aHATHI

IlepBasi rpynma Bonpocos:
1. Yro Ha3bIBaeTcs 3nekTpoian3om? Kakue mpouecchl 21eKTpoin3a, Halle e IUPOKOe IPUMEHEHNE B
MIPOMBIIIIJIEHHOCTH, BaM U3BECTHBI?
2. Ha 4ém ocHOBaH moTenuoMeTpudeckuil Metona uccienoBanus? KakoBsl ocoOeHHOCTH MeTona pH -
MeTpun?
3. Kakue metonsl OTHOCATCA K MeToAaM BosibTamiepoMerpun? IlpuBenurte npumepbl NPUMEHEHHS
METOJIOB BOJIbTaMIepoMeTpun?
4. Kem Obln pa3paboTan Meton kiaccuueckoi nossporpaduu? I[Touemy on Tak O6bu1 Ha3BaH? B uém cyTh
merona?
5. Yto coboii mpencTaBiseT METOJ XpOoHOMoTeHImoMeTpuu? YeMm ompenensercs "mepexonHoe Bpems"
meTona?
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6. Ha uém ocHoBaH MeTo KoHAYKTOMeTpun? B uéMm ero cyts? Kakoe oH nMeeT npuMeHeHue?

7. B ué€m ocobenHocTh MeTonma KymoHomeTpun? Ha kakom 3akoHe OH ocHOBaH? KakoBbl ero
BO3MOXXHOCTH?

8. DnekTponu3 npu KOHTpoJaupyeMoM norennuane. Kakyro nadopmanno MOKHO MOIYYUTh C TOMOIIbIO
3TOro Meroja’?

9. Kakue BemiecTBa Ha3bIBalOTCS 3JEKTpoiauTamMu? UTO BBl 3HAaETE O TEOPUHU AIIEKTPOIUTUYECKOU
nuccouuanuu? [lpuBeaure npumepsl 3J1€KTPOIUTOB.

10. Kakue BemecTBa Ha3bIBaroTCcs HedsnekTponutramu? IlpuBenuTte mpumepbl BEMIECTB, OTHOCALIMXCA K
HeaterpoauTam? Kak MX MOKHO OTJIMUUTH OT 3JIEKTPOJIUTOB?

11. Bonopoansiit nokazarens. [loustue o pH pacTBopoB.

12. IloHsTHe O CTaHJAPTHOM 3JIEKTPOJHOM MOTEHIMANE. DJIEKTPOXMMHUUYECKUN Psii HaIpsHKEHUN
METaJIJIOB.

Bropas rpynmna Bonpocos:
13. MexaHu3M BO3HMKHOBEHMSI Pa3HOCTHU IOTEHIMAIOB MEXIYy METAJJIOM U PacTBOPOM €ro COJH.
Hopmanbssiii norennuman. Ypasaenue HepHera.
14. Yro coboii mpencTapiseT ralbBaHU4ecKuii aneMenT? KakoBa cxema rajibBaHUYECKOTo 3JIeMeHTa?
15. Kakue mOTeHIMAnbl CHCTEM HAa3bIBAIOTCS PEAIbHBIMH  OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIMU
noteHmatamMu? OT 4ero oHu 3aBUCAT?
16. MeTton mpsiMOro MOTEHIIMOMETPUYECKOTO onpeaeneHus. i Kakux 1enei OH UCTob3yeTcs?
17. Kakue 31€eKTpo/Ibl HCHOIB3YIOTCS IPU OTEHIIMOMETpHUECKOM TUTpoBaHuu? TloHsTHE 00 AIIeKTpoaax
CpPaBHEHHUS U UHAMKATOPHBIX SJEKTPOIaX.
18. 3apucyiite cxemy Kiaccuueckoro mossiporpada I'eiipoBckoro. Kakoii ayiekrpom B 3TOM cirydae
Ha3bIBaeTCs pabouynM, a Kakoii - BcnoMmorareiabHbiM? Kak QyHKIIMOHUpPYET ycTaHOBKA?
19. Kakoii Bua ummeer kiaccuueckasnosssporpamma? Ilouemy onHa wuMeeT BHUJ BOJHBI? 3aluIlINTe
ypaBHEHHME JJIs IpeiebHOTO 11 (dy3HOHHOTO TOKA, BeIBeieHHOe J[. nbkoBuUeM.
20. Kak mnpoBoauTCsi H3MEpEeHHE BBICOTHI BOJHBI M HAXOXJAECHUE IOTEHIMajla TIOJIYBOJIHBI IPH
rpaduueckoii 00paboTKe KJIACCHYECKOH MOCTOSHHOTOKOBOHMOMsporpamMmbl?  OTBET MOSICHUTE C
MTOMOUIBIO PUCYHKA.
21. VpaBuenue mnomsporpaduueckoir BonHbl ['elipoBckoro - MnpkoBuya. Kak MOXXHO MepecTpoOHUTH
KJIACCUYECKYIOTIOJISIpOTpaMMy JUIsl paBHOBECHOT'O IIpOLecca B MOITYI0rapu(pMUIecKux KoopanHaTax?
22. HazoBute sBIEHHUS, KOTOpPHIE MPUBOIAT K HCKAKEHUIO MOJSIporpamMmbl. YemM OHU MOTYT OBIThH
BbI3BaHbI? Kak X yCTaHOBUTH M YCTPaHUTH?
23. VYpaBHenue mnomsporpaduyeckoit BomHbl Koyremnkoro - I'anyma i oOpaTHUMBIX HPOLIECCOB,
MPOTEKAIOIINUX C OBICTPHIM XUMHUYECKHMM MpPEBpAllEeHMEM TMPOAYKTa peakuuu (IIPOTOHHPOBAHUE,
TUMepU3aIus U ap.).
24. VYpaBHeHue mnoisporpaduyeckoil BoJHBI MaiipaHOBCKOro [uisi HeoOpaTHMbIX mporeccoB. Ero
IpUMEHEHHE IPU 00pabOTKe MOISIPOrpaMm.

Tperbsi rpynna Bonpocos (YNpaxHeHHUs U 3a/1a4H):
25. Ilpu nongporpagupoBaHum/ Smz pacTBOpa COJMM IIMHKA BbICOTA BOJHBI LMHKA Oblia 29,5 ma. Ilocne
npubaBieHus 2 M CTaHAAPTHOTO pacTBopa ¢ KoHIeHTpauueil munHka 0,000256 2-uon/n BbICOTa BOJHBI
yBenU4ImiIach 10 41,5 mm. Onpenenure KOHIEHTPAIUIO IMHKA B aHATM3UPYEMOM PacTBOPE (8 MOab/T1).
26. Ilo monsiporpaduyeckuM JNaHHBIM Ui Taius Ha (oHe komriekcoHa lllompenenuts moTeHuman
MOJIYBOJIHBI M YMCJIO D3JEKTPOHOB, YYacTBYIOIIMX B peakuuu (g pelieHds 3a7adyd HeoOXOoauMo
MEPECTPOUTH MOJSAPOrPaMMy B MOJTYJIOrapu(pMUUECKUX KOOPAUHATAX):
E, 6:0,500 0,650 0,675 0,700 0,725 0,750 0,775 0,800 0,900
i, mxa 0,0 1,1 36 69 15,0 26,8 358 41,0 450
27. Ilpu cHATUM BOJIBTAMIIEPHON KPUBOW KaaMHs C UCIOJIB30BAHUEM PTYTHOTO KaIl€JIbHOTO 3JIEKTPOJIa U
aMMOHHITHO-aMMHUa4HOT0 (hOHA OBUIM MOJYYEHBI CIEIYIONIIE JaHHbIE:
-£,e 01 02 03 04 05 06 07 08 10
howe 20 20 30 35 45 25 45 46 47
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I[To sKcepuMEeHTaIbHBIM TOYKaM OIMPEACTUTh MTOTEHIIUAI TTOTYBOJIHBI.
28. Ilpu monsporpadupoBaHUU PACTBOPOB CTAHIAPTHBIX OOPA3IOB CTAIM, COAEPKAIIUX MEIb, OBLIO
HaWJICHO:

Ne obpazya 1 2 3 4 5

Cooeporcanue meou,% 0,1 0,19 0,32 041 0,54

Bvicoma eonnwt, mm 6 12 20 26 35
[TocTpouTh KannOpOBOYHBIN TpaguK M BBYHCIUTH COAEP)KaHHE MEIU B HEM3BECTHOM O0pasle, eciu
BBICOTA BOJIHBI COCTABIIAET /5 MM.
29. BbIUHMCIUTh KOHLIEHTPAIMIO KaJIMHsI B PacTBOpE, €CIIM IpH aHaiause /5 ma pacTBopa, COAEpIKaIIero ,
BbICOTa MoJisiporpaduueckoil BomHbl coctaBuna 20,5 mm, a mocie no0aBieHUs 2 M1 CTaHIApTHOTO
pactBopa - 0,053 1 xJ1I0pHaa KaJMHs BEICOTA BOJIHBI YBEIUYHIACH 110 24,3 MM.
30. IlpuBenuTe cxemy peakilH JIEKTPOXUMHYECKOI0 BOCCTAHOBICHUS HUTPOOEH30ja B KUCIOU cpelie.
Kakue mpomexyTouHbIe IPOAYKTHI ITpH 3ToM 00pa3yrorcsi? Kakoe mpoMbIIUIEHHOE 3HaYEHHUE UMEET 3TOT
npouecc?
31. IlpennoxuTre 3MEKTPOXUMHUYECKHA MeTOJl cuHTe3a 1o peakuuu Komwde 2,9-nuMermnnexana. Kakoe
3TO MOXKET UMETh MPAKTUYECKOE 3HAUCHUE.
32. Pazb6aBunm 50 M CTOYHOHM BOJBI, coaepxameit gpenoin, no0 250 ma n nonsporpaduposanmu. Beicota
BOJIHBI (peHona mpu uyBcTBUTENbHOCTH 1/10 okazamack paBHOU 24,5 ma. OmnpenenuTs KOHIEHTPALUIO
(deHoma B CTOYHOH BOAE B (Me/1), €CIU TPH TONApOrpadUpPOBAaHHHM CTAHIAPTHOTO PACTBOPA,
conepxkamiero 25,6 me ¢enoma B 250 ma, npu 4yBcTBUTEIbHOCTH mpubopa 1/100 BbicoTa BOJHBI
cocraBuia 38,5 mm.
33. Beruuciure no ypasHenuto Hepuera
AJIEKTPOAHBIN MOTEHIMal LUHKAa B pacTBope xjopuaa uuHka (ll), B KOTOpOM akTMBHOCTH HOHOB
[IMHKAaCOCTABJISIET , €CIIH .
34. OOBsICHUTE, YTO IPOUCXOTUT B HEBOJHOM AlPOTOHHOM PACTBOPHUTEIIE C MOJICKYIIIPHBIM KHCIOPOIOM
IIPU €ro JIEKTPOXUMHUYECKOM BOCCTaHOBJIEHNUHU. KakuenHrepMeauartel Mpyu ’TOM BO3HUKAIOT?
35. BO3MOXHO 1M DJJIEKTPOXMMHUYECKOE OKHUCICHHE MOJEKYJISIPHOrOo KHUCIOpPoJa B alpOTOHHOM
pacTBopHTeIe Ha TBEPAOM IIaTHHOBOM aHoje? KakoBsl mpoaykTsl anekrponusa? [5, ¢. 30].
36. Kak mpoucxoauT a5eKTposu3 cyib(aTa IUHKAa B BOJAHOM pacTtBope? Kakue mpu 3ToM 00pa3yroTcs
MIPOAYKTHI Ha KaTo/ie U aHoie?

TecThl VI MPOBEPKH 3HAHUH 10 KypCy
"JJIeKTPOXMMHUSI OPraHUYeCKUX coeqUHeHui"

IlepBas rpynna tectos (1 6,10K)

Jlamnouka mnpuOopa [UIsi UCHBITaHUS BEIIECTB Ha JJIEKTPUUYECKYIO IMPOBOJUMOCTb 3arOpUTCS IpH
IIOTPYKEHUH JIEKTPOOB B

BOJHBIM paCTBOP Caxapo3bl U INIMIEPHUH

+ BOJHBIN pacTBOP XJIOPHUJIA HATPUSA U YKCYCHYIO KUCIIOTY

aleTOH W KpaXMaJIbHBIN KIIEHCTED

[JIMLIEPUH U 3TaHOJI

He npoBoasT snexkTpuyeckuii Tok 06a BemecTsa

cepHas KUc0Ta (BOJHBIM pacTBOP) U YKCYCHas KMCIOTa (BOJIHBIN pacTBOp)
THJIPOKCU HATPUs (BOAHBIN pacTBOp) U KapOOHAT KabLIUs

+ kucnopoa (’KMJIKOCTh) U STAHOJ

COJISTHAs KUCJIOTa U OEH30I1

Jlammouka mpubopa A7 WUCHBITAHWS BEIIECTB HA 3JICKTPUYECKYIO NMPOBOAMMOCTb HE 3arOpUTCS NpHU
MIOTPYKEHUH JIEKTPOJOB B
+BOJHBIN PACTBOp caxapo3bl
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BOJIHBIN pacTBOP XJIOpUJIa HATPUS
MYpaBbUHYIO KUCIOTY (BOIHBINA PacTBOP)
pacIuiaB rMIpOKCHU1a HATPHUs

Jlamrouka mpuOopa A UCHBITAHHWS BEIIECTB HA JJIEKTPUYECKYIO NMPOBOAMMOCTb HE 3arOpUTCS NpPHU
MOTPY>KEHUH JIEKTPOJOB B

pacIuiaB T'MJIpOKCH/1a Kaaus

BOJIHBIN pacTBOp cyib(ara HATpuUs

MYpaBbUHYIO KUCJIOTY (BOAHBIN pacTBOP)

+ BOJHBII pacTBOp 3TaHOJA

CHIIBHBIM DJICKTPOJIUTOM SIBJISICTCS
YKCYCHasl KHCIIOTa
[IMaHOBOJIOPOIHASI KUCJIOTA
CEPOBOJIOPOIHAS KHCIIOTA

+ OPOMOBOIOPOHAS KHCIIOTA

CUWJIBHBIM 3JIEKTPOIUTOM SIBJISIETCS
+ anerar aMMOHUA

TUAPOKCHU]T METUIIAMMOHUS
TUApPOKCH aMMOHUSA

TUAPOKCH]T (DEHHITAMMOHUS

CnabbIM 21IEKTPOITUTOM SIBIISICTCS
+ ropoBOIOpOAHAS KUCIIOTA
XJIOPOBOZOPOHAS KUCIIOTA
OpOMOBOIOPO/IHASI KUCIIOTA
H0JI0BOZOPOAHAS KUCIIOTA

CnabbIM 2NIEKTPOITUTOM SIBIISIETCS
XJIOPH/T ATFOMHHHUS

HUTpPAT ATFOMUHUS

cynbdart amoMuHUS

+ TUAPOKCH]I ATFOMUHUS

B PE3YIbTATEC 3JICKTPOJIM3a BOAHOT'O paCTBOpaA XJIOpUJaa MCIU MOJIYYar0T
MCJb, BOOOPOA, KNUCIOPOA

+ XJI0p, MCIb

COJIAHYIO KHCJIOTY, MEAb

BOOOPOId, KHUCIOPOJ

[Ipu srekTponn3e BOAHOTO pacTBOpa cylbdara MEIU B KAUECTBE MPOAYKTOB PEAKIMH MOTYJatoT
+ Meflb, CEpHYIO KUCIIOTY, KUCIOPOT

BOJOPOJ, KUCIIOPOA, MEb

Me/lb, Cepy

Mé€lb, CEPHYIO KHCIIOTY

[Ipu snexTpoar3e BOIHOTO pacTBOpa CyibdaTa HATPUS MOTyYaroT
HATpHUii, BOAOPO, CEPY

CEPHYIO KUCIIOTY

HATpHii, cepy

+ BOOpOA, KUCIOPOL
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[Ipu s1eKTpoar3e BOJIHOTO pacTBOpa rMAPOKCHIA HATPUS MOTYHarOT
+ BOAOPOJ, KUCIOPO,

BOJIOPO/I, XJIOP

BOJIOPOJ, XJIOP, TUJIPOKCHUJ KaTHUs

KaJui, XJIop

Bropas rpynna tectos (2 0,10K)

Bogopoausim nokasaresnem (pH) HasbiBaroT

+ necsATHYHBIA Torapu(M KOHIIEHTPAIIUA HOHOB BOJOPO/IA, B3STHIN C TIOJOKUTEIBHBIM 3HAKOM
BEJIMYMHY KUCIOTHOCTH PacTBOpa

3HAYEHUE CTENEHU JUCCOLUALIMU BOJIbI

OTHOCHUTEJIbHYIO IJIOTHOCTB 'a3a Mo BOJOPOY

KaxkoBbl 3HaueHust BogopoiHOro nokaszarens (pH) B HeliTpanbHOI BoiHOM cpene?
>7
<7
+7
14

KaxoBbl 3HaueHus1 BOJOopoiHOTO nokazarens (pH) B kucioit BoaHoit cpene?
+ <7

7

>7

8

KakoBbI 3HaueHUS BOOOPOJHOTIO MOKAa3aTCId B IIEJI0YHOM BOJIHOM cpeﬂe?
+>7

7

<7

3

K pactBopy ruspokcuaa 6apus 1mo KarmisM NpUIMBAIOT CEpHYIO KucioTy. Kak OyneTr u3MeHsaThes
3JIEKTPOIPOBOAHOCTD CUCTEMBI?

+ B Hayaje yMEHBIIUTCS, a 3aTEM BO3PACTET

BHA4aJIe BO3PACTET, a 3aTEM YMEHBIIUTCS

IIOCTEIIEHHO BO3PAacTET

MOCTCIICHHO YMCHBIINUTCSA

Mertaii, KOTOpbIii MOXKET OBITH MOJIYYEH IPU JIEKTPOJIN3€ BOJHOTO pacTBOpa €ro COJ, - 3TO
HATpU
Oapuii

KaJILIIUH

+ Menpb

MerTain, KOTOPBIH He MOXKET OBITh TIOJYYEH IMPH JIEKTPOITU3E BOJIHOTO PACTBOPA €TI0 COJIH, - ITO
[IUHK

+ Kanui

CBUHEI]

cepebpo



[Tpu snextponuse BoaHOro pactsopa cynbdara meau (1) C vHEPTHBIMU 3JIEKTPOIaMHU HA aHOJIC
MPOUCXOTUT

OCaXJICHHE MCIN

BBEIZIEJTICHUE BOAOPOIa

+ BBLIEJIICHUE KUCIOPOaa

OKHCJIEHUE CYb(haT-HOHOB

DIEeKTPOJIM3 BOJHOTO pacTBOpa MOBAPEHHOW COJIH - 3TO CIIOCO0 OHOBPEMEHHOTO TOJTYUCHHS
HATpHs U KUCIIOpoJa

HaTpHs, XJIOpa U BOJOpOAA

TUAPUIA HATPUS, XJIOpa U KUCIIOPOJia

+ rUAPOKCHUIA HATPHs, XJIOpa U BOJIOPOIa

YT0oObI OINPEIEIINTD, IMHK WM CBHHEIl HAXOAUTCS B DJICKTPOXUMUIECKOM PSIIY HAIPSOKEHUH METAILIOB
JIeBee, MOKHO BOCITOJIb30BATHCS

xmopugom meau (I1)

+ nutpatom cepedpa (I1)

CyIb(haToOM aTIOMHUHUS

docdarom ruHKA

Kucnas cpena B mpruaHoIHOM MPOCTPAHCTBE 00pa3yeTcs MpH JIEKTPOIU3E BOJIHOTO PACTBOPa
Hoauma Kanus

Opomma Kamus

XJIOpUJIA KaIus

+ ¢ropuna xanus

Kak B IpoMBIIUIEHHOCTH MOJIy4al0T METAIITNYECKUI [IMHK?

JIEKTPOJIM30M pacIliaBa XJopHaa IUHKa

JIEKTPOIM30M BOJHOI'O PaCTBOPA CEPHOKHUCIIOrO IUHKA

+ 3JIEKTPOIU30M PacTBOPA, MOTYYEHHOT0 00pabOTKOM CEpHOM KUCIOTOM IUMHKCOASPKAIUX Py
BOCCTAHOBJICHHEM LIMHKCOJEPKAIIUX MUHEPAIOB MUPOTEXHUUECKUM CIIOCOOOM

Tperbs rpynna tectos (3 0J10K)

[Ipu nonsporpadupoBanum/Smz pacTBopa COJM IIMHKA BBICOTAa BOJHBI IMHKa Obuta 29,5 mn. Ilocne
npubaBneHuss 2 mi CTaHAAPTHOTO pacTBOpa ¢ KoHIeHTpauuei 1uuka 0,000256 2-uon/1 BbICOTa BOJIHBI
yBenuumiach 10 41,5 mm. Onpenenure KOHIEHTPAIMIO IMHKA B aHAIM3UPYEMOM PacTBope (6 mo.wv/1) n
YKaXHUTE MTPABUIbHBIN OTBET.

0,0000573 2-uon/n

+ 5,73*monv/n

6*monv/n

0, 000067 monv/n

[lo nonsiporpaduyeckuM AaHHBIM JUIs Tauiisg Ha QoHe KomiuiekcoHa |llompenenuTs moreHIMan
MOJIYBOJIHBI M YHCJIO 3JEKTPOHOB, YYacTBYIOIIMX B peakuuu (g pelieHdus 3a7adyd HeoOXOoIuMo
NEPECTPOUTH NOJSAPOrPaMMy B MOTYIOrapUPMHUUECKUX KOOPIUHATAX):

E, 6:0,500 0,650 0,675 0,700 0,725 0,750 0,775 0,800 0,900

i, mxa 0,0 1,1 36 69 150 26,8 358 41,0 450

Pemnre 3anauy u ykaxute MpaBUIIbHBIN OTBET.

, Ctg=0.057

+,n=1

,n=11
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,h=0.8

IIpy cHATHM BOJIBTaMIIEPHOM KPUBOM KaJMHS C HCIIOJIB30BAHUEM PTYTHOI'O KaIl€JIbHOTO JJIEKTPOJa U
aMMOHHMIHO-aMMHUa4yHOro (hoHa ObUIM MOJIYUYEHBI CIEIYIOLIE JaHHbIE:

-E,e 01 02 03 04 05 06 07 08 10

hwu 2,0 20 30 35 45 25 45 46 47

[To »KCHepUMEHTANbHBIM TOYKAaM MOCTPONTE MOJSAPU3AMUOHHYIO KPHBYIO B IOJIYJIOTapu()MUYECKUX
KOOpJMHATAaX, ONpPENEIUTE MOTCHIMANI €€ IIyBOJIHBI U YHCIO JJIEKTPOHOB, YYaCTBYIOIIHMX B PEAKLUH.
VYKaxute NpaBUIbHBIA OTBET

, n=0,086

,n=1

, =3

+,n=2

[Ipn monsiporpadMpoBaHUM PACTBOPOB CTAaHAAPTHBIX OOPA3IOB CTalU, COACPXKAIMUX MelIb, OBLIO
HalAEeHO:

Ne obpazya 1 2 3 4 5

Cooepoicanue meou,% 0,1 0,19 0,32 041 0,54

Bovicoma eonnvl, mm 6 12 20 26 35

[TocTponTth KaaMOPOBOYHBINA I'paHUK W BBIYMCIUTH COJCP)KAHHE MEIUM B HEHU3BECTHOM OOpasiie, eCiH
BBICOTa BOJIHBI COCTaBIISICT /5 mm. YKaXUTE MPAaBUILHBIA OTBET, CPABHHUB €0 C MPHUBEACHHBIMU HUXKE
BapUaHTAMU:

0,25 %

+0,22 %

0,23 %

0,24 %

BbIuucinTh KOHLEHTpAIMIO KaJMUS B pacTBOpE, €ClU NpU aHaiau3e /5 mi pacTBOpa, COAEpPXKAIIEro ,
BbICOTa MoJisiporpaduueckoil BosHbl coctaBuwia 20,5 mm, a mocie no0aBieHUs 2 M7 CTaHIApTHOTO
pactBopa - 0,053 1 xJ10pHu1a KagMHs BBICOTA BOJIHBI YBEIUYMIIACH 10 24,3 MM.

0,015u

+0,02 1

0,021u

0,023u

BcecnoMmHuTE CcXeMy peakuMH 3JIEKTPOXMMUYECKOTO BOCCTAaHOBJIEHUS HUTPOOEH3071a B KHUCIOH cpene.
Kaxue npomexyTouHble M KOHEUHBIE TPOAYKTHI IPU ATOM 00pa3yroTcsi? OTMEThTE IPAaBUIIbHBIA OTBET:
HUTPO300€H301

HUTPO300€H30J1 U PEHUITUIPOKCUIIAMUH

HUTPO300€H30J1, (HEHIWITHIPOKCUIAMUH U aHUJIUH

+ HUTPO300€H30J1, PEHUITHAPOKCHIIAMUH, TU()EHUITUAPA3ZUH U aHUJIHH

[Ipennoxure >J€KTPOXUMUYECKUI METOJ CUHTe3a 2,9-muMerwinaekana. Kakoe ucxomHoe coequHeHHue
JUISL STOTO HEOOXOIUMO B3STh?

2-METHIIIICHTaHOBYIO KUCIIOTY

+ 2-METUITEKCaHOBYIO KUCIIOTY

3 3-MeTHJITEKCaHOBYIO KHUCIOTY

3-METHIINEHTaHOBY KUCIOTY

BbruuciuTe  3MEKTPOABMKYINYIO CHIIy (3/C) TalbBaHUYECKOTO 3JIEMEHTa, COCTAaBJIEHHOTO W3
CTaHJAPTHBIX IIUHKOBOTO U OJOBSHHOTO 3JIEKTpoA0B. [IpuMuTe BO BHMMaHHUE, 4TO TaOJIMYHOE 3HAUYEHHE
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CTaHJIaPTHOT'O AJIEKTPOAHOTO MOTeHIMANa IUHKA -0, 76 6, a onoBa-0,13 6. [IpoBenute pacy€T u BeIOEpUTE
MIPaBWJIbHBII OTBET.

-0,63 ¢

+ 0,63 ¢

0,89 6,

-0, 89 ¢

Brruucnure no ypasuenuto Hepuera
ANIEKTPOAHBI MOTEHIMal LUHKAa B pacTBope Xxjopuaa uuHka (lI), B KOTOpoM akTMBHOCTH HOHOB
LIUHKAaCOCTaBIISIET , €CNIU . BriOepuTe paBUiIbHbIN OTBET:
+(-0,79 )s
0,79 6
(-075) 6
0,75 6

OO6nymaiite, 4TO MPOMCXOAUT B HEBOJHOM allPOTOHHOM PACTBOPUTEJNE C MOJIEKYJISPHBIM KHCIOPOJOM
IIPU €ro 3JIEKTPOXUMHUYECKOM BOCCTaHOBJIEHUHU. KakuenHrepMeauarel Mpyu ’TOM BO3HUKAIOT?
CYIIEPOKCH/]I aHUOH;

JIMaHUOH;

paauKall CyrnepoKCH/l aHUOHA;

+ paguKal CynepoKCHl aHMOHA U AMaHUOH

Kak mpowucxomut snektponu3 cyiab(ara HUHKAa B BogHOM pactBope? Kakue mpu 3TOM 00pasyrorcs
IIPOJYKTHI Ha KaToJe U aHoze?

+ IIUHK (Ha KaTo/1e) U MOJIEKYJISIPHBIM KUCIOpOA (Ha aHOE)

MOJIEKYJISIPHBIN KUCIOpO (Ha KaTo/ie) ¥ LIMHK (Ha aHOJe)

IIMHK (Ha KaTOJE), JUOKCH]I Cephl (Ha aHOIE)

BOJOPO/J (Ha KaTo/i€) U MOJIEKYJISPHBIA KUCIOPO. (Ha aHO)

B03MOXHO 11 3JIEKTPOXUMHUYECKOE OKUCIEHUE MOJIEKYJISIPHOTO KHUCIIOPO/ia B allPOTOHHOM PaCTBOPUTEIIE
Ha TBEPJOM IUTATUHOBOM aHo/ie? KakoBbI IPOIYKTHI 3JIEKTpOIH3a?

KaTHOH-paJrKaJl KUCIOPOa;

JUKaTHUOH KHUCIIOPOa;

+ KaTUOH-paauKal U JUKATHOH KUCIOPOAA;

aHWOH-paJHKal KUCIOpoaa

YereépTas rpynna tecros (4 0J10K)

B 4ém mnposiBiasieTcs IBOWCTBEHHAas NPUPOAA CYNEPOKCHIHOIO AHMOH-pAUKalla B OPraHUYECKUX
peakuusx?

MIPOSIBJISIET BOCCTAHOBUTEJIbHBIE CBOMCTBA

MIPOSIBISIET OKUCIIUTENIbHBIE CBOMCTBA

JIOHOP BJIEKTPOHOB, HYKJIEO(pHII

+ NpOSBISAET U BOCCTAHOBUTENBHBIE, U OKACIUTEIBHBIE CBOWCTBA

Kak MoxHO HanboJee parmoHaIbHO TeHEPUPOBATh aHMOH-PAIUKAJT JJMOKCH A yriiepoa ?

XUMHUYECKHM BOCCTAaHOBIIEHUEM JIMOKCHIA YTIepoaa

B3alMO/JICHICTBUEM THAPOKCUIBHBIX PAJAUKAIOB C (OpMUAT-HOHAMU

[IPU TEPMUYECKOM PA3JI0KEHUH OKCAIATOB METAJIIOB

+3JIEeKTPOXMMHUYECKUM BOCCTAHOBIIEHHEM Ha karojax u3 metamioB (Pt, Zn, Ag, Cu ...) B HEBOIHBIX
cpenax
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YTo MPOUCXOAUT MPH B3aUMOACHCTBUH aHUOH-PAMKAIIA TUOKCHIA YTIIepo/ia C alKWITaIOTeHHIaMK?
00pa3yroTcsi KapOOHOBBIE KHUCITIOTHI

00pasyroTcst CII0KHBIC I(DUPBI

+ peakiuus NPUBOAUT K 00pa30BaHUIO0 KApOOHOBBIX KUCIIOT WM CIIOKHBIX 3()UPOB

00pa3yIoTCs YTIeBOOPOIbI

Kak mporekaet B3anmoeiictBue ¢ oyepuHamMu?

+ B3aMMOJICHCTBUE aHUOH-PAJAMKANIA MEPEBOTUT ONC(PUHBI B BBICOKOPEAKIIMOHHBIC WOH-PAJUKATLHBIC
COCTOSIHUS

peaxkiuus IpoTEKaeT C IEPEHOCOM AJIEKTPOHA

¢ 00pa3oBaHHEM MOJUMEPHBIX MaTEPHATIOB

¢ 00pa30BaHUEM OPraHMYECKUX IOJIUKUCIOT

Kak M0>XHO MOTy4YUTh KaTUOH-PAJAUKAI CEpOBOAOpOIa?

MIPU OKUCJICHUH CEPOBOAOPO/Ia B alIETOHUTPHUIIC HA INIATHHOBOM aHOJIC
MIPU ACUCTBUU XUMHUYECKUX OKUCIIUTENEH

1oJ JeiicTBreM 00yueHus: B TBEPIOM (PpeoHe

+ MOXHO MOJYYUTh BCEMHU METOJIaMU, TIEPEUHCIICHHBIMU BBIIIE

Kak MOXHO HCHOJB30BaTh OKHUCIMTEIBHYIO AKTHUBALMIO CEPOBOJOPOJA B OPraHMYECKOM CHHTE3E
TeTEePOLUKINYECKUX COCUHEHUIN?

OKHCJICHHE CEpPOBOAOPOA YBEIUUNBACT €TI0 KUCIOTHYIO (DYHKIIUIO

+ B cuHTe3e THO(EeHa, THANMUPaHA ¥ TUATTUPUIIUEBBIX CONEH

B YCJIIOBHAX I'CHCPUPOBAHUC KATHOH-paAHWKalIla CUHTC3 TI/IOCt)eHa YI[aéTCﬂ MMpOBOAUTL IPHU 0oJee HU3KHUX
TeMmmnepaTrypax

SIBJISIETCSI CUIIbHOM KMCJIOTOW M 3aMBIKAET IIUKJI Yepe3 cepy

[TonyunTte KaTHOH-pasuKall MYTEM OKHCIeHUs Tpéxxiopuctoro ¢ocdopa. Kakoe 3HaueHne uMeeT 3TOT
KaTHOH-PaJMKall B peakiusax ¢pochopuarpoBanus?

KaTHOH-paJKan oOpazyeTcsl MpU AIEKTPOXUMHUYECKOM OKHUCIEHHHM B HEBOJHBIX CpelJax Ha aHoJe, IO
LIEMTHOMY MEXaHU3MY OH pearupyert ¢ ojlepuHaMu

+ MOJIy4aroT MpPH AJIEKTPOXMMUYECKOM OKHCIEHHM B HEBOJHBIX Cpe/lax Ha aHOJE WIHM NpPH JAEHCTBUU
OJTHODJIEKTPOHHBIX OKHCIIUTEJIEH, HCIIOJIb30BAHNE OKUCIUTEIbHOW aKTUBAlUM  IO3BOJISIET BECTHU
npoueccsl hochopunrpoBaHus B Oosiee MATKUX YCIOBUSAX U 0€3 MPUCYTCTBUS NepeKnuceit

o0pasyeTcs Ipy OKHCICHUH, 3TO aKTUBU3UPYET MOJIEKYILY

KaTHOH-paJKan 00JagaeT CBOMCTBaMH CBOOOJHBIX PAIUKAJIOB U HOHOB

[Ipy sneKTpoXUMHUYECKOM OKHUCIHCHUH 2,4,6-Tpu-mpem. OymuigenonaObul mMoaydeH (PEeHOKCHUIBHBIN
paaukan. Yem oOBSCHSIETCS €0 BHICOKAsT YCTOMUHUBOCTH?

JETOKATM3alUeN HECTTAPEHHOTO JIEKTPOHA MO BCE apOMATUYECKOW CHCTEME LIMKJIIa
MIPOCTPAHCTBEHHBIMH 3aTPYAHCHHUSIMH, KOTOpPBIE CO3/al0T TPH OOBEMHBIX 3aMECTHTENs TPETUYHOTO
OyTuiia

+ nenokanu3anyedl HECIIAPEHHOrO 3JIEKTPOHA 0 BCEH apOMaTMUYECKON CUTEME M IPOCTPAaHCTBEHHBIMU
3aTpyJHEHUSIMH, CO3JaBa€MbIMU OOBEMHBIMU 3aMECTUTEISIMU TPETUYHOTO OyTHIIA

MaJIOi peakIIMOHHOM CIIOCOOHOCTHIO

C mnoMompblo 3NEKTPOXMMUYECKMX METOAOB M3 AaKPUJIOHUTPUIA B MPOMBIIUIEHHOCTH MOJIYYaroT
cuHTEeTHYeCcKoe BoIokHO. Kak oHO Ha3pIBaeTCs?

+ MOJIMAaMHUIHOE BOJIOKHO ""HaiIoH"

TepWJieH Win "naBcan"

IIOJIMKANpOaMM I WK "KanpoH"
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MTOJIMAKPUIIOHUTPUIL

Kak MOXHO OCYIIECTBUTh MSATKOE (TOPHPOBAHHE MPOU3BOAHBIX OcH307a? Kakue MmpoMexyTOUYHbIC
MPOAYKTHI TIPH 3TOM MOJTYyIarOTCsI?

+ METOJIOM 3JICKTPOXMMHUYECKOTO OKHCIICHHS TPOU3BOAHBIX OSH30I1a B cpejie PTOPUCTOro BOJOPOAA, IPH
3TOM  TIOJYYalOTCS  TPOMEXKYTOYHBIE  KAaTHOH-PAJMKal  TPOU3BOJHOTO  OEH305la,  KOMILICKC,
apOMaTUYECKUI KaTUOH

METOIOM 3JICKTPOPHILHOTO 3aMeIleH s BOAOpoaa Ha GTop ¢ 000p30BaHUEM- KOMILJICKCA

METOJIOM HYKJIEO(HILHOTO 3aMeIleHus BOJAOpoaa Ha (GTop

METOJIOM JIECTPYKTHBHOTO OKUCIICHUS

KakoB mexanusm peakiun Konpoe?
MEKTPOPUITBHOE 3aMEIICHUE

HYKJI€O(UIHHOE 3aMelICHIEe

+ IMEKTPOXUMHUUYECKOE OKHUCIICHIE KapOaHHMOHOB
XAMHUYECKOE OKUCIECHHUE

Kakum MeToaoM, 1 U3 KaKUX UCXOJHBIX COCTMHEHHUI B MPOMBIIINIEHHOCTH MOMY4YaloT TETPAdTHIICBUHEN?
+ 3JIEKTPOJIM30M MarHMMOPTaHUYECKOTO COSTMHEHUS Ha CBUHIIOBOM aHOJIE

AJIEKTPOIM30M TaJIOTeHYTIEBOIOPOAOB HA CBUHI[OBOM aHOIE

AJNIEKTPOIIU30M METAJUIOOPTaHUYECKUX COSAMHEHUI

peakmueil 3aMeleHrs TaloreHa B XJIOPUCTOM THJIC Ha CBUHEIT

IsaTas rpynna tectos (5 0J10K)

KakoBbl kauecTBeHHbIe OTiAMuus ociuuionoisporpadpuu (OIl) oT kiaccuueckol NMOCTOSHHOTOKOBOM
nosissporpaduu, pazpadorannoit . I'efipoBckum?

+ B ocruIIonosporpaguu cKOpocTh pa3BEPTKH MOTEHIMANA BhICOKast U coctasisier ot 0,25 no 1000 6B
CEKYH]ly, a B KJIJACCUUECKOU MoJisiporpaduu CKOpOCTh pa3BEPTKH Majla U HaxoauTcs B mpezenax ot 100
m6 110 500 M6 B MUHYTY, 4TO 103BOJIsIeT ¢ moMoIibio Ol n3ydaTs o6paTMble POLECCH

B OIl Ha oHOM Karyie pTyTH MOKHO CHSATbH OT 4 10 6 moJIiporpaMm

B OIl Ha monsiporpamMmax HOSBISIOTCS SKCTPEMYMBI, @ B KJIaCCHUECKOM mossiporpaduu HabIroaatoTcs,
KaK MpaBUJIO, TUIaBHbBIE MOJISpOrpaduyecKue BOTHBI

CpaBHUTE IIUKINYECKHE BOIBTAMIICPOrPAMMbI BOCCTAHOBIICHHS - OKUCIICHHS U1l HOHOB TaJUTHSI U IIMHKA.
Kakue 13 Ha3BaHHBIX IPOLIECCOB SIBISIOTCS OOPATHMBIMH, & KAKHE SBISIOTCS HEOOPaTUMBIMH?

+ MpoIecChl BOCCTAHOBJICHUSI - OKHCIICHUS U1l HOHOB TAJUTHSI SIBJISIOTCSI OOPATHUMBIMHU, BOCCTAHOBJICHHUE
IS HOHOB IIMHKA HOCUT HEOOpaTUMBIN XapakTep

MPOIIECCH BOCCTAHOBJICHUS - OKHUCICHHUS KaK JJIsi MOHOB TaJUTHsI, TAK M JUII MOHOB IIUHKA SIBJISIFOTCS
00paTUMBIMHU

BOCCTAHOBJICHHE JIUISI MOHOB I[MHKA SBJICTCS OOPATHMBIM, a JIJIsl HOHOB TAJUTUS - HEOOPATUMBIM

Kaxkue BCIICCTBA CpPaBHCHUA TMPUMCHAIOTCA B HHKHHHGCKOﬁBOJ'II)TaMHepOMeTpI/II/I IIpru HU3YyYCHHUU
IIPOLIECCOB BOCCTAHOBIIEHUs OPraHUYECKUX COCAVHEHUHM, a Kakhe IPUMEHSIOTCA IIPU WU3YyYEHUH
IIPOLIECCOB OKHUCIICHHS] OPTAHUYECKUX COCUHEHUI?

IIPY U3YYEHUU IPOLIECCOB BOCCTAHOBJIEHHUS OpPraHUYECKHX coeauHeHud MeronoMm L[BA npumensercs
dhepporieH

IIPY U3YYEHHUH INPOLIECCOB OKUCIIEHUS OPraHUYECKUX COeqUHEHMH MeTonoM LIBA B kauecTBe BellecTBa
CpaBHEHHUS MPUMEHSIETCS TPUPEHMITUPHINS EPXI0paT

+ Ipu U3y4EHHUM MPOLIECCOB BOCCTAHOBIIEHHS OPraHMYECKHX BellecTB MeronoM LIBA mpumensercs B
Ka4yeCcTBE BEILEeCTBA CPABHEHUS TPUDEHWIUPUINS IIEPXIIOpaT, a IPH OKUCIIEHUH - (heppoLieH
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Ha ocnoBanum kakux ganHbeix [{BA M0XHO oxapakTepu30BaTh 0OPaTUMOCTb MIPOIIECCOB BOCCTAHOBIICHUS
- OKHUCJICHUS] OPraHMYECKHX JIENOJISIPU3aTOpoB?

+ 00paTHMOCTh IPOIECCOB BOCCTAHOBICHMS - OKUCICHHUS MOXKHO OXapaKTepH30BaTb HAa OCHOBAHUU
OTHOLLICHMUS

00paTUMOCTh TPOLIECCOB BOCCTAHOBJICHHS - OKHCICHHS MOXXHO KAueCTBEHHO OLEHHUTh MO HAIUYHIO
KaTOJIHOTO U aHOJIHOT'O ITUKOB

00paTUMOCTH ITPOLIECCOB BOCCTAHOBJICHUS - OKHUCJIEHHS MOXKHO 0XapaKTepHU30BaTh C IOMOIIBIO

Kak mo nmanaeiM [[BA MOXXHO OIICHUTH KOJMYECTBO OJJIEKTPOHOB, YYACTBYIOIIUX B OOpaTUMOM
3IEKTPOXUMHUUYECKOM aKTE€ BOCCTAHOBIICHHUS - OKUCIICHUA?

+ KOJHMYECTBO AJIEKTPOHOB, YUACTBYIOIIMX B OOPATUMOM 3JIEKTPOXUMHUYECKOM aKTE, MOKHO PacCUUTATh
o ypaBHenuto = 58 mB/n, mpu n=1 = 58 mB

KOJIMYECTBO 3JIEKTPOHOB, YYACTBYIOIIUX B 00PATHMOM AJICKTPOXUMUYECKOM aKTE, MOXKHO YCTAHOBUTH 10
JTAHHBIM XPOHOKYJIOHOMETPUHU

KOJIMYECTBO DJIEKTPOHOB, YYAaCTBYIOIIMX B JJIEKTPOXMMHUYECKOM IIPOLIECCE, MOXKHO OIPENEIUTh C
MOMOIIBI0  TMOCTOSHHOTOKOBOM  mojsporpaduu  OpU  MEPECTPOCHMM  MOJSPOTpamMMbl B
MOJTYJIOTapU(MUIECKIX KOOPIMHATAX

Yro coboii mpencTaBiIseT KOMIUIEKC CIIEKTPOAIEKTPOXUMUIECKHX MeToZI0B? Kakue MeToapl MOTyT OBITh
BKJIFOYEHBI B 3TOT KOMILJIEKC?

JOTIOTHUTEIBHYIO HH(OPMAITUIO O XapaKTepe B3aMMOICHCTBHSI BELIECTBA C SJIEKTPOIaMH JaéT COYeTaHUE
JIEKTPOXUMUYECKOI0 METO/1A C IEKTPOHHON CIEKTPOCKONHMEN MK APYTMMU METOAAMHU CIIEKTPOCKOINH
+ CIEKTPORJIEKTPOXMMHUYECKOE HCCIIEI0BAaHUE BELIECTBA COCTOMT B OJHOBPEMEHHOM BO3JEHCTBUU Ha
BEIIECTBO 3JIEKTPUYECKOIO U 3JIEKTPOMArHUTHOIO I10JIs, BO3HHUKAIOIIME MPU 3TOM NPOMEXKYTOUHbBIE
MPOJYKTHI 3JEKTPOXUMHUUECKOIO MPEBPAIICHUs, IPOXOIIEro Ha MPO3PAaYHbIX ISl CBETA 3JIEKTPOJIax,
MIO/IBEPTatOTCsl BO3ACUCTBHIO JIEKTPOMATHUTHOTO M3JIyYE€HUS U PETMCTPALMH X JIEKTPOHHBIX CIEKTPOB
nornomenusi, AMP, OT1P, UK u KP cnextpor

C MIOMOILBIO CIIEKTPOIIEKTPOXUMUUECKUX METOZ0B MOKHO U3MEPSITh KUHETUKY IIPOLIECCOB

B uém cyTh 35eKkTpoKaTamuTHYECKUX METO0B? KakoBO MX MpUMEHEHNE B OPraHU4eCKO XUMHUH?

+ DIeKTpUYecKoe IMoJie Ha JJIEeKTpoJax BBICTYHNAeT B KauyecTBE KaTajlu3aTopa OKHCIUTEIbHO-
BOCCTABHOBMUTEJIBHBIX PEAKIUA OpPraHUYECKH COEIUHEHUH, IPH D3TOM CKOPOCTb OKHUCIICHUS WIH
BOCCTAHOBJICHHSI BEIIECTBA MPHU MPOYMX PABHBIX YCIOBHUSAX Oy/IET 3aBHCETh OT MPHUPOJBI AJIEKTPOJa, OT
BBEJICHUA B €ro COCTaB AKTUBUPYIOIIMX J00aBOK, 3TH J00aBKM M3MEHSIOT MEXaHM3M Mepeaayu
ANEKTPOHA, ABJISAACH TOCPEAHUKAMH MEXKIY JIEKTPOJIOM U pearupyomuMu ¢ HUIM COeIMHEHUSIMU

+ B KaTaJIUTHYECKUX MIEKTPOXUMUYECKUX pEeaKIUsAX OOJBLIYI0 POJIb UIpaeT aacopOlMs BellecTBa Ha
UIEKTPOAAX, IIPU 3TOM aACOpPOLMs CBsI3aHA Yalle BCErO ¢ XUMUYECKUM B3aMMOJEHCTBHEM KaTalu3aTopa
AJIEKTPOXMMHUYECKOT0 IMpoIiecca, J00aBIsSIEMOro B COCTAaB 3JIEKTPOJIHOTO MPOBOAIIEr0 TOK MaTepuaa, ¢
OJTHUM U3 peareHToB (X) 2JeKTPOXUMHUECKON peaKIIuu:

OnexTpoa-karaauzaTop + X DIeKTpoa-KaTaauzaTop-X

+ Ha Karoje, HalpUMep, BELIECTBO pearupyer C COpOMpPOBAaHHBIM Ha TIOBEPXHOCTH 3JIEKTPOJa
aTOMapHbBIM BOJIOPOJIOM, a Ha aHOJE - ¢ COPOMPOBAHHBIM Ha MOBEPXHOCTH aTOMAPHBIM KHCIOPOIOM,
aTOMapHBIN BOJIOPOJ M KMCIOPOA 00pa3yroTCcs B pe3yJsIbTaTe MNIEKTPOXUMUYECKOH peakiiu

Dnektponn3 npu KoHTpospyemMoM norennuaine (OKII) u ero npuMmeHeHne B OpraHMIeCcKO XUMHUH

+ WCMONIb30BaHUE OMPEACNEHHOr0 (KOHTPOJIMPYEMOro) MOTEHIMANA IMO3BOJSET Pa3[AeNUTh IMPOILECCHI
OKHCJIEHUsI (BOCCTAHOBJICHHS) OPTAHMYECKUX BEIIECTB C OJU3KMMU PEIOKC-CBOMCTBAMHU, WJIH JOCTUYD
OMpENEHHON  CTYMeHW  OKUCIEeHHS  (BOCCTAHOBJICHMS)  BEIIECTBA, CIOCOOHOTO  OKHCIATHCA
(BOCcCTaHABIMBATHLCS BO MHOTO CTaJIMN; MPAKTHYECKash Pa3HOCTh CTAHAAPTHBIX MOTCHIIMAIOB OKUCICHUS
(BoccTaHOBIIGHUS) HA Pa3HBIX CTAAMSIX JOKHA OBITh HE MeHee 200 ug
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OKII ocHOBaH Ha MCMOJB30BAHUU TPEXAIEKTPOAHBIX CHCTEM, MaTepHai pabodero 3JeKTpoja IIUPOKO
BapbUPYIOT B 3aBUCUMOCTHU OT 3a/1a4M MCCIIEJOBAHNUs, OJTHAKO, HauboJiee MUPOKOe TPUMEHEHUE HaXOAsT
IJIaTUHA (IUIATUHOBASI CETKA) U PTYTh (AOHHAS PTYTh)

MOTEHIMA paboyvero 3JIeKTpoia KOHTPOIUPYIOT C MOMOILBIO AJIEKTPOAA CPAaBHEHMsI (KalIOMEIbHBINA WU
XJI0pcepeOPsIHBIN 3JIEKTPO.)

UYro noHnMaeTcs oJ TEpMUHOM "3iekTpocuHTe3"? B uéM ero otauuue ot 3aeKTpoaun3a’?

+ BIIEKTPOCUHTE3 - 3TO METO]I TIOIYYCHHSI HOBBIX OPIraHUYECKUX COSIMHEHUI U3 Oosee MPOCTHIX BEIIECTB
B PE3YyJbTAaTC IMPCBPALICHUA HCXOJHBIX BCHICCTB I10[ I[CI\/JICTBI/IGM QJICKTPHUYCCKOI0 TOKAa Ha TI'paHHUIC
AIIEKTPO/ - PACTBOP:

+ 3JIEKTPOJIN30M HA3bIBAIOT OKUCINUTEILHO-BOCCTAHOBUTEBHBIN MIPOLIECC, IPOTEKAIOLINN Ha 3IIEKTPOIAX
IIPY TIPOXOXKJICHUH IEKTPUIECKOT0 TOKA Yepe3 pacTBOP MIIHM PACIUIAB, HIEKTPOCUHTE3 SBISETCS YaCTHBIM
CIlydaeM »3JIEKTpPOJIM3a OPraHUYEeCKOro BEIIECTBA, B pPE3Yy/IbTaTeé KOTOPOrO INPOUCXOAUT CHHTE3 -
COEIMHEHUE PAa3JIMYHBIX YacTel B €AMHOE IIeTI0e

CHHTE3 - TIOJIyYeHUE CII0KHBIX COSMHEHMH U3 O0jiee MPOCTHIX BELIECTB

[Tox BnusHMEeM KakuX (PaKTOPOB Yroj HAKIJIOHA MPSMBIX B CUCTEME KOOPAMHAT MOXET OTJIWYAThCSA OT
TEOPETHIECKOTO?

KOTJ[a MOTEHIIMAJT TTOJIYBOJIHBI JISKHUT B 00ACTH NAIEKUX OTPULIATEIbHBIX 3HAUCHHI

+ ecu uccienyeMblil AIeKTPOIHBIN Mpoliecc HeoOpaTuM

MIPU TIOBBIIICHHBIX TEMIIEpaTypax

Kakne mnpemmymiecTBa HMMEET MEPEMEHHOTOKOBAS MOJSIporpadusi MO CPaBHEHUIO C KIIACCHYECKOM
(TOCTOSTHHOTOKOBOH )?

OoJbIIast YyBCTBUTEILHOCTh M Pa3pelIaonas criocoOHOCTh

OBICTpPOTA ONPEACTICHUS

MO>KHO CHUMATh IOJIIPOTrPaMMBbI B 1aJI€KOM aHOAHOM o0nactu

+ HUKaKUX MPEUMYLIECTB [0 CPABHEHUIO C KJIaCCHUYeCcKoi nossiporpadueit HeT

BOl'[pOCbI IJISE MOATOTOBKHU K 3a49€Ty
mo JTMCUHMIIJINHE «3.]'IeKTp0XI/IMI/Iﬂ OpPraHn4eCKux coeTUHEHU»

17.  Pa3genbl AMEKTPOXMMHUHU: TEPMOJMHAMUKA AJIEKTPOJHBIX IPOLECCOB, KWHETUKA 3JIEKTPOJIHBIX
IIPOLIECCOB.

18.  Teopwus >IEKTPOIUTOB.

19.  Teopernueckue OCHOBBI AIEKTPOIM3A U DIEKTPOCUHTE3A, TaIbBAHOTEXHUKH, SJIEKTPOXUMHUECKUX
METOJIOB HCCIIEI0BAaHNUS.

20.  IloHATHe 0 HOPMAJIbHOM IMOTEHLHUANE, O TATHBAHUYECKOM DJIEMEHTE, 0 XUMHUECKUX MCTOYHHUKAX
TOKa.

21.  Knaccugukanus 31eKTPOXUMUYECKHX PEaKIUil OpraHndecKUX COeINHEHHH.

22.  DIEeKTpOKATaJIUTUYECKHE MPOIIECCHI.

23.  HenpsiMble 31€KTPOXUMUYECKHE MPOLIECCHI.

24.  Omnenka 3(p()EeKTUBHOCTH IEKTPOXUMHUIECKOTO IMPOIEcca: BBIXOJ M0 TOKY, BBIXOJ TI0 BEIIECTBY,
BBIXOJ 110 SHEPTUH.

25.  MexmnpeaMeTHbIe CBSI3U CIENKypca 1O JJIEKTPOXUMHUH OPTaHUYECKUX COSAMHEHUH ¢ 0a30BBIMH
Kypcamu oprannyeckot 1 pusnueckoit xumuu. Hayunas npobiemarnka kadeapsl.

26.  DIEKTPOXUMHYECKUE METOJIBI B U3YUYCHHH OPTaHUYECKUX PEAKIHA OJTHOIJICKTPOHHOTO MEPEeHOCa.
27.  OCHOBHBIE JIEKTPO/IHBIE SBJICHUS.

28.  XUMHUYECKOE U JICKTPOXUMHUECKOE OKHCICHHE U BOCCTAHOBIICHHE OPTraHNYECKUX COSTNHEHHIA.
29.  KpusBble "IIIOTHOCTH TOKA - MOTEHLIUANI" B IPOCTHIX CUCTEMAX.

30.  Comnpsok€éHHBIE XUMHUYECKHE PEAKITUU.

31. [Tpo6nembl, BOZHUKAIOUIHME B CBSI3U C TETEPOTCHHOM MPUPOJON SNEKTPOXUMHUYECKON PEaKIINH.
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32. Ilonatme 00 »HNEKTPOAHOM TMOTEHIMAJE, TMPOCTEHIIEM TalbBAHUYECKOM JJIEMEHTE H
ANIEKTPOBIIKYIICH CHJIE.

33.  CranpapTHbIE JIEKTPObI CPAaBHEHUSI.

34.  TloBeneHue OpraHUYECKUX BEIIECTB B OKUCIHMTEILHO-BOCCTAHOBHUTENBHBIX napax Ox-Red.

35. Posib oprannueckux pacTBOpUTENEN B 3JIEKTPOIHBIX IIPOLIECCaX.

36.  M3MeHeHME 3IIeKTPOXUMHUYECKOM aKTHBHOCTH METAJJIOB B OPIaHUYECKUX PACTBOPUTEIISAX.

37.  CpaBHEHHE CTaHAAPTHBIX ODJICKTPOJIHBIX IOTCHIMAIIOB B BOJE, aMMHAKe M B OPraHUYECKUX
pacTBOPUTEIIAX.

38.  Teopus aBoiiHOro cios. Cxema ABOWHOTO JJIEKTPUYECKOTO CIIOS B OTCYTCTBUH aICOPOIMH

BEI[ECTBA Ha DIICKTPOJIC.
39.  SIBnenwue aacopOuUMU.

40.  IloBepxHOCTHBIE ABJICHUS HAa TBEPABIX IIEKTPOJAX C YUYETOM aACOPOLIUU.

41. Bnusinue cpenpl Ha 3JEKTPOIHBIE PEAKIUU.

42.  DAEKTpPOXHMHs B HEBOJHBIX (aIPOTOHHBIX) CpeliaX U €€ 0OCOOCHHOCTH.

43.  CBs3b MEXAY CTPYKTYPOH MOJIEKYJT M SJIEKTPOXUMHUYECKIMH CBOMCTBAMH.

44, CooTHolIeHHEe  MEXIy NOTEHLMATaMH  OKUCJIEHHUS  (BOCCTAHOBIIGHHS) M DHEpPrueu
MOJIEKYJISIPHBIXOpOUTAIEH.

45.  Pomp KBaHTOBO-XMMHYECKHUX TOAXOIAOB B OOBSICHEHHH OSJIEKTPOXUMHUYECKUX CBOICTB
OpPraHUYECKUX MOJIEKYJI.

46.  HerepMoaMHaMHUYEeCKHE COOTHOIICHUS: MOTEHIHUANbl OKHUCICHHUS - TOTEHIUalbl HOHU3AIUH,
MIOTEHIIMAJIbl BOCCTAHOBJIEHMS - CPOACTBO K JIEKTPOHY U JPYyTHE.

47. Knaccudukanust 31eKTpOXUMHYECKUX METOIOB.

48.  TloreHumomeTpusi.

49.  BoubrammepomeTpus.

50.  Konaykromerpusi.

51.  Kynonomerpus.

52. DIIEKTPOIN3 TIPU KOHTPOJIMPYEMOM MOTEHIIHATIE.

53.  B3auMoCBs3b OTAEIBHBIX JIEKTPOXUMUUYECKUX METOJIOB.

54.  BO3MOXHOCTM DAa3lIMYHBIX JJEKTPOXMMHUYECKUX METOJOB HCCIIEIOBAaHUS  OPraHUYECKHX
COCIMHEHUM.

55.  IlepemenHoTOKOBas noJsiporpadus.

56.  Ocuumnorpaduueckas nosusporpadus 1 HUKIMYECKast BOIbTaMIEPOMETPHUS.

o7. Bun HUKJINYECKOMBOIBTAMIIEPOTPAMMBI. YpaBHeHue Panpiica-IlleBunka. TexHuka
JKCIIEPUMEHTA.

58. IIpuMeHeHrne NUKINYECKONW BOJIBTaMIIEPOMETPUH B OPTraHUYECKON XUMHUH.

59.  CBsi3b NOTEHLMAIOB OKUCIIEHUS U BOCCTAHOBIIEHHS CO CTPOEHUEM MOJIEKYII.

60. BousibTamniepoMetpust Ha TBEPABIX IEKTpoAax. JIMCKOBBIN BpalatOIAIC 3JIEKTPO] U JUCKOBBII
BpALIAIOIIUIACS 3JEKTPOJI C KOJBIIOM. PexXnMbl pabOThI Ha IUCKE C KOJIBLIOM.

61.  Bwuasl BOJIbTaMIIEPOrPaMM.

62.  3aBUCMMOCTH MpENEeNbHOTO TOKa OT CKOPOCTH Pa3BEPTKU MOTEHLMANA M OT KOHIIEHTPALUHU
JenoaspusaTopa.

63.  Bo03MOXHOCTH BOJIBTaMIEPOMETPUU Ha TBEPJBIX DIEKTPOJIAX.

64.  V3mepeHue MOTCHIMAIOB OKUCICHHUS 1 BOCCTaHOBIICHHSI

65.  Ilomaporpadus. Buasl nonsporpadpuu.

66.  Kiaccuueckas momsporpadus. IlonspusanmoHHble KpUBBIC. YpaBHEHHE MOISAPOrpaduIecKoit
BOJIHBI 111 OOPAaTUMBIX MIPOIIECCOB.

67. KadecTBeHHBIH © KOJNWYECTBEHHBIH moisiporpadudeckuid ananu3. JAuQy3noHHBI TOK.

Konnencaropusiii Tok. Mwurpanvonselii Tok. Tok Makcumyma. Kunermdeckuit Tok. TexHuka
JKCIIEPUMEHTA.

68.  Bo3HUKHOBEHHE CBOOOIHBIX DPAJUKAIOB U HOH-PATUKAIOB B ANEKTPOXHMMHUYECKHX IpOIIeccax.
Mertoapl nX 0OHApYKEHUS U UICHTU(DHUKAITNH.
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69. ITpumenenne meronoB DXI' mpu HcCIeAOBaHWM OPraHUYECKUX PEAKIMUNA C OJHOZJIEKTPOHHBIM
IIEPEHOCOM

70.  BpiOop ycnoBHH »BIIEKTpONM3a M DJIEKTPOCHMHTE3a HA OCHOBAaHMU NOJSAPOrpapuuecKux u
BOJIbTAMIIEPOMETPUYECKHUX JAHHbIX.

71.  TlonsporpaduuecKasikyJTOHOMETPHSL.

72. DNEeKTponu3 Ha TBEPABIX JJIEKTpojax Ipu KoHTposmpyemom noteHnane (OKII). Cxema
9KCIIEPUMEHTA.

73.  Ilpumenenne OKII u BompTammepomerpun (mosissporpaduu) i HCCICAOBAHHS MEXaHHU3MOB
OpPraHUYECKUX PEAKLUM.

74.  Mertoa QOTO’IEKTPOHHOI CHEKTPOCKOMHUH U €0 MCIOJIb30BAHUE MPU U3YUYEHUU AIIEMEHTapHOTO
aKTa 3JIEKTPOJIHOM peakiuy - IIpoLecca CpblBa 3JIEKTPOHOB.

75.  DnexkTpuyeckoe TMOoJe Ha JJEKTPOoJaxX KaK KaTalu3aTop OKHCIUTEIbHO-BOCCTAHOBUTEIHBIX
peaKurii OpraHuYeCKUX COCIUHEHUM.

76.  3aBUCHMOCTb CKOPOCTH OKHCJICHHS WJIM BOCCTAaHOBIIEHUS BEIIECTB OT MPHUPOABI dJIEKTPOJa, OT
BBEJICHUS B €70 COCTAaB aKTUBUPYIOIINX T0OABOK.

77.  ApcopOuusi BellecTBa Ha 3JEKTpPOAax M €€ poib B JJIEKTPOXHUMHUECKUX peakuusx. [Ipumepst

AJIEKTPO/OB, SBJSIOUIMXCA AaKTUBHBIMU KaTajau3aToOpaMH 3JEKTPOXUMHUYECKHUX pPEaKIMi: IUIaTHHa,
METaJUIOKOMILIEKCHBIE KaTaJIu3aTOPHI.

78.  DIEeKTpOKATaTUTUYECKHE PEAKIUU M UX 3HAYCHHE B OPTaHMUECKOW XMMUU.

79.  DJNEeKTPOOKHUCIIEHHWE OpPraHWYeCKUX COEIMHEHUIH (QHOIHBIE pEaKIUH):  YIJIeBOJIOPOIOB,
KapOOHHMIIBHBIX COEIMHEHHI, a30METHHOB, KAPOOHOBBIX KHCIIOT U CIOKHBIX 3(UPOB, aMUHOB, CIIUPTOB U
(beHonoB, cepocoaepKaIluX COCAMHEHUN, a30TUCTHIX T€TEPOLIUKIIOB, TOPPUPHUHOB.

80.  DIEeKTPOBOCCTAHOBIIEHHUE OPTaHWYECKHX COCIMHEHHU (KAaTOMHBIC pPEaKLUH): YIIIEBOJOPOJIOB,
raJIoreHOYTJIEBOAOPOI0B, HUTPOCOCIUHEHMI, KapOOHUJILHBIX COCIUHEHHH, a30METHHOB, KapOOHOBBIX
KHUCJIOT U JIp. AHUOH-paIuKalibl, UX CTPOEHUE U peakUuOHHAasi criocoOHOCTh. [Ipo0iembl, cBsI3aHHBIE CO
cnenn(uIecKuMy CBOMCTBaAMU aHMOH- CBOMCTBAMH KaTHOH-PAAMKAJIOB.paIuKaIOBMETAIUIONPGUPUHOB U
np. Karuon-panukanbel, uUX CTpOE€HHE M peaKIUOHHas CHocoOHOCTh. [IpoOnembl, cBsI3aHHBIE CO

crenupUIeCKUMH
81. [Tpumenenue metonoB SIMP u OI1P npu uccnenoBaHuu 371€KTPOXUMHUECKUX PEAKIIUH.
82.  OcHOBHBIE HampaBlIeHUS HCCIENOBaHMUN, codeTaromux siekTpoxumuio u OIIP: oOHapyxeHue

MIPOMEKYTOUHBIX PAJUKAIBHBIX YACTHUI[ JUIS YCTAHOBJICHHMS MEXaHU3Ma PEAKUUH, 3JIEKTPOXUMHUYECKOE
MOJTyYeHHUE PaJUKaloOB Uil M3YYEHUS HUX XUMHUYECKHUX CBOWCTB. MneHTHdUKalMs 37IEKTPOXUMHUYECKH
TeHEpUPYEMBIX PAIUKAJIOB ¢ MOMOUIbIO crieKTpoB DIIP.

83.  CrnekTpoasieKTpoXxUMu4eckue MeToAbl. HoBble BO3MOYKHOCTH COBMECTHOT'O HCIOJIb30BaHUS
JJEKTPOXUMHUUYECKUX M CIEKTPOCKOMMYECKUX METOIOB IPU H3YyYEHUU IPOMEXYTOUYHBIX IPOIYKTOB
NMEKTPOXUMHUYECKOTO IIPEBPAIIEHHUS: JIEKTPOHHBIX CIIEKTpOB noriomenus, AMP-, OIIP-, UK-cniekTpos,
CIEKTPOB KOMOMHAIIMOHHOTO PACCESTHUSI.

84.  Ilpumenenue ynbTpaduoseTOBON, BUAMMON M MHPPAKPACHOH CHEKTPOCKOIUU B KOMIUIEKCE C
IIEKTPOXUMHUYECKMMU METOJIAMHU: CIIEKTPBI IPOIYCKAHUS U CIEKTPbI BHYTPEHHETO OTPaKEHMUS.

Metoauka ¢popMUpPOBaHHS Pe3yIbTHPYIOLIEH OLEHKH

B xo11e TeKyIIero KOHTpOIst CTyAeHTBI MOTyT Haoparh 0-70 Ganios:

PYOEKHAS ATTECTAIMA - MAKCUMAJIbHO /() 0aJ10B; M3 HUX:

Ot 0 510 40 GawtoB (pyOekHas aTTecTalus) — TECTUPOBaHuUeE B ieHTpe TecTrpoBanus COI'Y;

Ot 0 1o 30 GamoB (Tekyllas OIeHKa) — aKTUBHAsl padoTa 3a JaHHBIN MEpUo/] Ha JJAOOPAaTOPHBIX U
MIPAaKTHYECKUX 3aHATHIX

IIpoMeKyTOUHBIN KOHTPOJIb:

i 3x3ameHa:

3a ycTHBIA OTBET Ha 3Kk3aMeHe CTyAeHT noiydaer 0-30 6amnoB. CTyqeHThI, TOTYYHUBIIUE B XO/€
TEKYyIIero U pyOeKHOTO KOHTpoJist 56-70 OaljoB aBTOMATHYECKH MONY4aroT «IK3aMEH» C OIICHKOH
«yIIOBJIETBOPUTEIHHOY, WIH «3aUTEHO.
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PesynpTupyroimas oleHka CKJIabpIBaeTcs Mo cyMMe 0asioB.

CryneHT uMeeT IpaBO cIaBaTh 3adyeT B COOTBETCTBMM co wmKanoil or 0 no 30 Gamios, eciu
MOJTyYCHHBIH «aBTOMATUYECKH» PEe3yNIbTaT M0 HAaOpaHHOH cymMMe 0ajuloB €ro He ycTpauBaeT. B sTom
cllydae, CTYIEHT MOXKET PACCUUTBIBATH TOJBKO Ha PE3yNbTaT, IIOJYyYEHHBIN Ha 3a4eTe.

Ixkana uTOroBoii akajeMn4ecKo ycneBaeMOCTH CTY/I€HTOB 110 UCIUIJINHE

Cucrema ouenok COI'Y
CymmMma GamioB HaszBanue UucnoBoi SKBUBAJICHT
86 - 100 OTIIUYHO 5
71-85 XOPOIIIO 4
56-70 yIIOBJICTBOPUTEIHHO 3

OueHuBaHMe 0TBETa CTYJEHTA HA IK3aMeHe (3a4eTe)

Xapakmepucmuka omeema oannwl
JlaH 1ONHBINA, pa3BEpHYTHIM OTBET HA IOCTABIICHHBINA BOIPOC, IMOKa3aHA COBOKYIIHOCThb
OCO3HAHHBIX 3HaHUI 00 o00bekTe, NPOSBIAOLIAsCI B CBOOOJHOM ONEPUPOBAHUU
HNOHSTUSIMHM, YMEHUU BBIIEIUTHb CYILECTBEHHbIE W HECYIIECTBEHHBIE €ro IPHU3HAKH,
MPUYMHHO-CJIEICTBEHHbIE CBsI3U. 3HaHue 00 oObekTe AemoHcTpupyercs Ha ¢one | 26-30
NOHMMAHHS €ro B CHCTEME JaHHOW HayKd U MEXJIUMCUUIUIMHAPHBIX cBsized. OTBeT
dopmynupyeTcss B TEpPMHMHAX HAyKM, H3J0XKEH JMTEPAaTypHbIM S3bIKOM, JIOTHYEH,
JIOKa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO IMO3UIUIO CTYICHTA.
JlaH 1moNHBINA, pa3BEpHYTHIM OTBET HAa IOCTABJIICHHBIM BOIIPOC, MOKAa3aHAa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUHA 00 0OBEKTE, JOKA3aTENbHO PACKPHITHI OCHOBHBIE MOJIOKEHHS TEMBI;
B OTBETE IIPOCIIEKUBAETCS YETKas CTPYKTypa, JIOTMuYecKas I0CJIe0BaTeIbHOCTD,
OTpa’karollasl CYIIHOCTb PAaCKPbIBAEMbIX MOHATHH, Teopuil, siBIeHUi. 3HaHue 00 00beKTe
JNEeMOHCTpHUpyeTcs Ha (OHE TOHMMAaHUS €ro B CHCTEME [JaHHOM Hayku H
MEXIUCLUUIUIMHAPHBIX CBs3ed. OTBET M3JI0XKEH JIMTEPATYPHBIM SI3BIKOM B TEpMHHaxX
HayKu. MoOryTr ObITh JTOMYIIEHbl HEAOYETHl B OINpPENEICHUM MOHATUM, UCHpaBICHHBIE
CTYJEHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.
JlaH TOJNHBIN, pa3BEpHYTHIM OTBET Ha IOCTABJICHHBIM BOIPOC, IIOKAa3aHO YMEHUE
BBIIETIUTh CYILECTBEHHBIE U HECYIIECTBEHHBIE IPU3HAKH, IPUYUHHO-CJIECICTBEHHBIC
cBsizu. OTBET YETKO CTPYKTYPHUPOBaH, JIOTMYEH, M3JI0KEH B TepMuHax Hayku. Omnako | 16-20
JIOMYLIEHbl HE3HAYMTEeNbHblEe OLIMOKM WJIM HEJIOYeThl, HCIPABIECHHBIE CTYJIEHTOM C
ITOMOIIBIO «HABOJISAIIMX» BOIIPOCOB MPENOJaBATENS.
JlaH IOJIHBINM, HO HEOCTATOYHO IOCJIEIOBATENbHBIM OTBET Ha ITOCTABJIEHHBIN BOIPOC, HO
IIpU 3TOM IOKa3aHO YMEHHE BBIIEIUTh CYHIECTBEHHbIE U HECYIIECTBEHHbIE MPHU3HAKU U
IPUYMHHO-CJIECTBEHHbIE CBA3H. OTBET JIOTMYEH U U3JI0KEH B TepMUHaX Hayku. Moryt | 11-15
OBITh JOMYyIIEHbl 1—2 OMMOKM B OINpeneleHUH OCHOBHBIX MOHSTHUH, KOTOpBIE CTYACHT
3aTpyIHSAETCS] UICIIPABUTH CAMOCTOSITENIBHO.
Jlan HegocTaTo4HO TMONHBIM M HEJOCTAaTOYHO pa3BEepHYTHIM oOTBeT. Jlormka wu
MOCJIEI0BATENIBHOCTD U3JI0KEHUS UMEIOT HapyleHus. J(omyiieHsl omuOKH B paCKPhITUH
MOHATHUM, yNnoTpeOieHnn TepMHUHOB. CTYIEHT HE CIOCOOEH CaMOCTOSITEbHO BBIJIECIUTH
CYIIECTBEHHBbIE U HECYIIECTBEHHbIE NPHU3HAKM M TNPHUUYMHHO-CIEACTBEHHbIe CBs3u. | 06-10
CTyneHT MOXeT KOHKPETH3HpOBaTh OOOOIEHHBbIE 3HAHMS, J0Ka3aB Ha MpHUMepax HX
OCHOBHBIC TIOJIOKEHHUSI TOJIBKO C MOMOINBI0 NpenojaBaresns. PedeBoe odopmienue
TpeOyeT MONPABOK, KOPPEKITUH.

21-25
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JlaH HENOJIHBIN OTBET, MPEICTABIIAIONINN CO00M pa3po3HEHHBIE 3HAHUS 110 TEME BOIIPOca
C CYIIECTBEHHBIMH OHIMOKaMu B ompeaeneHusax. [IpucyrcTBytoT ¢parMeHTapHOCTb,
HEJIOTMYHOCTh M3JI0KeHusl. CTyIeHT HE OCO3HAeT CBSA3b JAHHOTO MOHSTHSA, TEOPHH,
SBJICHUS C APYTUMH OOBEKTaMU AUCUUIUIMHBL. OTCYTCTBYIOT BBIBOJIBI, KOHKpeTu3anus u | 03-05
JI0Ka3aTeIbHOCTh M3JI0KeHUs. Pedp HerpamotHas. JlOMONHUTENbHBIE M YTOYHSIONIHE
BOIIPOCHI MpEIo/iaBaTeNisi He MPUBOAAT K KOPPEKIMHM OTBETa CTYJCHTa HE TOJbKO Ha

ITOCTaBJICHHBIN BOIIPOC, HO U HA APYIrUC BOIIPOCHI JUCHUITINHEI.

He ITOJIYYCHBI OTBCTHI 110 0a30BBIM BOIpoCaM OTUCHUIIIINHBI.

IToxa3zarenn u KPHTECPHUHA OLICHUBAHUA KOMHeTeHIII/Iﬁ HA PA3/IMYHBIX JTalax ux

Q)OpMHpOBaHI/Iﬂ, OITMCAHHUE KA OHCHUBAHUA

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIMH

«MUHMMAIBHBIA YPOBEHD MuHuMaIbHBIA «Cpeanuii ypoBeHb» «BbIcokuii ypoBeHb»
He JOCTUTHYT» (MeHee 55 ypoBeHb» (56-70 (71-85 6ansoB) (86-100 6as1;10B)
6aJ'[J]OB) 6an.11013)
Kommereniiuu ne «Kommerennuun Komnerenimmn Kommerenimn
c(OpMUPOBAHBI. c(OpMHPOBAHEI. c(OpMHUPOBAHBI. c(OpMHPOBAHEI.
3HaHUsI OTCYTCTBYIOT, CdopmupoBans 3HaHUs OOLIMpPHBIE, 3HaHUs TBEP/BIE,
YMEHUS U HaBBIKH HE 0a30BbI€ CTPYKTYPHI CUCTEMHBIE. apryMEHTUPOBaHHBIE,
chopMupOBaHbI. 3HAHUU. YMeHus HOCAT BCECTOPOHHHUE.
YMmeHus pparMeHTapHbI | PEPOTYKTUBHBIM YMeHus ycreuHo
U HOCSIT XapakxTep, MPUMEHSIOTCS K
PENpPOIYKTUBHBIN NPUMEHSIOTCS K PELICHUIO KaK
Xapaxrep. pEIIeHUIO TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/IaHHi. HECTaHJapTHBIX
HU3KNH YPOBEHb JlemoHCTpHpYyeTCS TBOPYECKHUX 3aJaHUM.
CaMOCTOSITEIbBHOCTH JIOCTaTOYHBII JemoHcTpupyeTcs
MPAKTUYECKOT0 HABBIKA. | YPOBEHB BBICOKU YPOBEHb
CaMOCTOSATEIbHOCTHU CaMOCTOSATENIbHOCTH,
YCTOMYHBOTO BBICOKAsl aJJaITUBHOCTD
MPaKTUYECKOTrO MPaKTUYECKOI0 HaBbIKa
HaBbIKa.
Onucanue KpuTeprueB OLCHUBAHUS
Ob6yyaromuiics OO6yuaromuiics Obyuarommiicst Obyuaromuiics
0OHapyX W 3HAYUTETbHBIC | OOHAPYKUIT 3HAaHUE | OOHAPYXKWJI  TIOJIHOE | OOHAPYKHIT
mpoOensl B 3HAHHUIX | OCHOBHOTO y4eOHO- | 3HaHHE y4e0HO- | BCECTOpOHHEE,
OCHOBHOT'O y4eOHO- | MPOrPaMMHOTO MPOTPaMMHOTI0 CHUCTEMAaTHUYEeCKOe u
MIPOTrPaMMHOTO MaTepuaia B o0beMe, | MaTepuasa, YCHEIIHO | TITy0oKoe 3HaHUE
Marepuana, JOMYCTUI | HEOOXOAUMOM JUTS | BBIIOJIHUJI y4eOHO-TIPOrPaMMHOTO
MPUHITMITAATIBHBIC OMMOKK | JAJIbHEHIIeH y4deObl U | MPeayCMOTPEHHBIC Marepuana, yMEHHe
B BBITIOTHEHHUH | TIPEACTOANIEH  paboThl | MpOrpaMMoid 3aJaHusl, | CBOOOJHO  BBIMIOTHSITH
MIPETYCMOTPEHHBIX o npodeccuu, | yCBOMI OCHOBHYIO | 3aJlaHuS,
MporpamMMoil 3aJJaHuid U HE | CIIPABUIICS C | IuTeparypy, PEAYCMOTPEHHBIE
crocobeH MIPOJIOJKUTH | BHITIOJIHEHHEM 33JIaHWM, | PEKOMEHIOBAHHYIO MpOTPaMMOM,  YCBOWII
oOydeHue WM | IPEAYCMOTPEHHBIX porpaMMmoi OCHOBHYIO JIUTEpaATypy
MIPUCTYIIHTH 10 | MPOTPaMMOM, 3HAKOM C | TUCIMIUIUHEI, u 3HAKOM c
OKOHYaHHM YHUBEPCUTETA | OCHOBHOU TOKa3al JIOTIOJTHUTEIbHOM
K poeCCHOHAIBHON | JINTEPATypOH, CHUCTEeMaTUYECKUH JIUTEPATYPOI,
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JIEATeIIbHOCTH 0e3 | peKOMEHI0BaHHOM XapakTep 3HaHUW 1O | PEKOMEHIOBAaHHOU
JIOTIOJIHUTEIIbHBIX 3aHATUM | IPOrpaMMoOi JUCLIUIUINHE U | IporpaMMon
o COOTBETCTBYIOLIEH | TUCIMIIIIMHBL, JOIYCTUI | CIOCOOEH K WX | JUCHMIUIMHBI, YCBOWJI
JUCLUIINHE. IOTPEIIHOCTH B OTBETE | CAMOCTOSITEIbHOMY B3aMMOCBSI3b OCHOBHBIX
Ha OJK3aME€HE M IpHU | HOMOJHEHHIO U | MOHATUHA UCHMILIMHBI
BBITNIOJIHEHUH OOHOBIICHHIO B XOJI¢ | B HMX 3HAUCHUH JJIs
AK3aMEHAIlMOHHBIX JTanbHEHIe yueOHou | mpuobpeTaeMoit
3ajaHuid, HO oOJsagaer | paboThI u | npodeccun,  TPOSIBUII
HE00XO0AUMBIMU npogeccuoHaIbHON TBOpPYECKHE
3HaHUAMU  JUISL  MX | JESITEIbHOCTH CIIOCOOHOCTH B
yCTpaHEHUs oJ IOHUMAaHUH,
PYKOBOJICTBOM U3JI0’)KEHU U u
IpernoiaBaTess. UCIIOJIb30BaHUU
y4eOHO- MPOrpaMMHOI0
Mmarepuasa
Ouenka Ouenka Ounenka «xopomo» / | OueHka «OTJIHMYHOY /
«HEeY/10BJIETBOPUTEJIbHO» | «y10BJIETBOPUTEIbHO» «3a4YTEHO» «3aYTEHO»
/He3a4TeHo / «<3a4TEeHO»

9. VYuebGHo-MeTOIMYECKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHHe TUCIUTIINHBI (MOTYJIs1)

JUTEPATYPA
a) OCHOBHasl JINTepaTrypa:

1. JIeGene, A.T. Macc-crieKTpoMeTpusi B Opranudeckor xumu : yuebnoe nocodue / A.T. Jlebenes. — 2-
e u3., nepepad. u qon. — Mocksa : Texnocdepa, 2015. — 704 c. : un.,tabmn., cxem. — (Mup xumun). —
Pexum poctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=496508. -
bubmmorp.: c. 638-681. — ISBN 978-5-94836-409-4. — TekcT : 3EeKTPOHHBIH.

2. @u3MyYecCKUe METOJbl HCCIIEAOBAHUS M HX IMPAKTHYECKOEe NPHUMEHEHHE B XMMUYECKOM aHaiu3e /
H.I'. Apeimes, FO.H. Mensene, M.U. Tokapes u nap. — W3ganme BTOpoe, mepepaboTaHHOE U
nomnonHeHHoe. — Mockaa: [Ipomerei, 2015. — 196 c.: cxem., ui., Tabn. — Pexum n1octymna: mo mojamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=426720. — ISBN 978-5-9906134-6-1. — Texkcr:
JJIEKTPOHHBIN.

3. 3BekoB, A.A. CrieKkTpallbHbIe METOJIBI HCCIICAOBAHNS B XUMUH: yaeOHoe mocodue / A.A. 3BekoB, B.A.
Hesoctpyes, A.B. Kanenckuit. — Kemeposo: KemI['Y, 2015. — 124 ¢. — ISBN 978-5-8353-1823-0. —
Texcrt: 3JIEKTPOHHBIN //JlaHb: AIIEKTPOHHO-OMOIMOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/69980

4. . AHucekoB A.A. u ap. OmnpeneneHue CTpoeHUs KapOO - U TETEPOLMKIMYECKUX COEIUHEHHH
CHEeKTpaJIbHBIMU MeToiaMu MoHorpagus. - Caparos: UL «Hayka», 2010. — 234 c.

5. bacoB B.H. (pen.) UnctpymenTanbHblii ananus. M30panHeie MeTonbl. YueOHOe mocoOue moja pen.
bacoga. Ilepmb: U3natenscro ITHUITY, 2011. — 165 c.

6. béxkep I0. Xpomarorpadus. WHCTpyMEeHTanbHas aHAIWTHKA: METOJBI XpoMmarorpapuu
KamuUBIpHOTO 3NeKkTpodope3a Yuebnuk. - M.: Texnocdepa, 2009. - 473 c.

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Tlenrtun FO.A., Bunkos JI.B.®u3ndeckue MeTobl HCCIeAOBaHUS B XUMUH. - M.: Mup, 2006. - 683 c.
2. D. Ilpeu, ®. broasmann, K. Addonbrep. Onpenerienne cTpOoeHUsT OpraHUYECKUX COSIHHEHUH. M.:

Mup, 2006.
3. Cymmna E.I'. TonkocnoiiHas xpomatorpadus . TeopeTHUuecKHe OCHOBBI M MPAKTUYECKOE
npumeHenue: yue6. mocobme/ E.I'. Cymmua, C.H. IlrteixoB, H.B. Tiopuna. — Capartos: U3a-Bo

Caparos.roc. yH-Ta, 2006. — 112 c.
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https://biblioclub.ru/index.php?page=book&id=496508
http://biblioclub.ru/index.php?page=book&id=426720
https://e.lanbook.com/book/69980
http://www.twirpx.com/file/1037198/

4. Jlebene A.T. Macc-cniektpomerpusi B opraunyeckoid xumuu. M.: BUHOM. JlaGoparopust 3HaHUHA,
2003. 493 c.

5. Heinang O.4. Oprannveckast xumust: YUeOHUK JUIsl XUM. criell. By30B. —M.: Beicmr. mik., 1990. -751
c.

6. JIx. Pobeprc, M. Kacepuo. OcHOBBI oprannyeckoid XuMuu.kH.1 u 2. M.:Mup, 1978.

7. OU3NKO-XUMHYECKHE METOJbl HCCICAOBAaHUS B OPraHUYECKOM U OHOJIOTHYECKOM XHUMHH.
VYyeb.nmocobue nmst ctynentoB nen. uH-toB. M., "l[locemenne", 1977.—176 c.

8. Jlamuxos 1O.C. dusuko-xuMuueckre MeToabl aHaausza. — M.: Xumus, 1974,

9. Kasununa A.A., Kymnerckas H.b. Ilpumenenune Y-, UK-, IMP-criekTpockonuu B OpraHUYIECKOM
xuMuH. —M.: Bercm. mk., 1971.

B) COCTAB JIMIIEH3MOHHOT0 U CBOOOHO PACIIPOCTPAHSIEMOI0 NPOrPaAaMMHOI0 o0ecriedeHus, B
TOM 4YHCJIe 0Te4eCTBEHHOT0 POU3BOACTBA.

] HaumeHoBaHue Ne qoroBopa (JiumeH3us)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ©
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ¢
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ©
10 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
12 Cucrema TecTrpoBaHus Sunrav Ne 468 ot 03.12.2013 UIT Cynratynun P.T. (6eccpouHo)
WEB Class
AHTHBHPYCHOE ITPOTPaMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 1. 10
13 obecneuenue Kasperksy Total 14.03.2019r.
Security
14 Cuctema ynpasieHus 6azamu CBoOonHOE porpammHOe o0ecrieyeHne(0eccpovIHo)
nanubpix MySQL FireBird
Cucrema momcka  TeKCTOBHIX | Ne 795 ot 26.12.2018 (meitctBurenen g0 30.12.2019 1) ¢ 3A0
15 3aUMCTBOBaHUN  «AHTHIUIaruart. | «Antu-Ilnaruar» npoanena no 2021 r.
BVY3»
16 Koucynbrant+ Ne 430-2017/614 0111.01.2017 r. OOO «Dact-Uudopm»
(6eccpodHo)
17 l"apanT 01.2020r. -12.2021r.

r) cOBpeMeHHbIe NpodeccuoHaIbHbIe 0a3bl JaHHBIX, MH(POPMALMOHHBbIE CIIPABOYHbIE CUCTEMBI,
3J1eKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypChl

ObecnieueH J0OCTYN K COBPEMEHHBIM IMPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM
CIPAaBOYHBIM M MTOMCKOBBIM cucTeMaM (6ubmmnoteka COI'Y):
1. 3BbC «YuuBepcuterckas oudanoreka ONLINE» (https://biblioclub.ru/)
2. OBC «KoncynpTanT crynentay CryneHYecKas SJEKTpOHHAas OMOIMOTEKa MO MEIUIIMHCKOMY H
(bapMarieBTHUECKOMY O00pa3oBaHMIO, a TaKXXe I10 ECTeCTBEHHBIM M TOYHBIM HaykaM B LEJIOM
(http://www.studentlibrary.ru/)
3. OBC «Opaiity — oOpa3oBarenbHasi cpela, BKIIOYAIONIAs] BHUPTYAIbHBIM UYUTATBHBIA 31
y4eOHMKOB M y4eOHBIX IOCOOMH OT aBTOPOB M3 BEAYIIMX By30B Poccuu 1o BCeM HampaBlIEHUSIM U
crenmansaoctaM (https://www.biblio-online.ru/)
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4. Hayunas snektponnas oubnmoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BupTyanbHblii unTanbHbI 3a1 quccepranuii u aBropedeparoB PI'b (dvs.rsl.ru) — perucrpanus u
JOCTYII TOJIBKO B 3aJI€ AJIEKTPOHHBIX PECYPCOB.

6. YHuBepcaibHas 0aza JaHHBIX 3JEKTPOHHBIX MepHOANYeCcKUX u3nanuii East View (eastview.com)
(https://dlib. Eastview.com/)

7. DIeKTpOHHBIC pecypchl uznartenscrBa Springer Nature (http:/link.springer.com/)

8. DnekTtpoHHas MeauiiHcKas oubnuoreka «Koncynprant crynentay (http://www.studentlibrary.ru)
JOCTYITHA C JIFO00T0 KOMIIBIOTEPA IOCIIE PETUCTPAIIUU YUTATENS B 3aJI€ AJIEKTPOHHBIX PECYPCOB.

9. Dnekrponnbie kuuru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBC «lOpaiit» — oOpaszoBarenbHas Ccpeaa, BKIIOYAIONIAsS BUPTYAJIbHBIM YHTAIBHBIA 3aj
y4eOHUKOB M Y4eOHBIX TOCOOWIA OT aBTOPOB W3 BEAYIIMX BY30B Poccwu 1Mo BceM HAMpaBICHUSM H
crieransHocTsM (https://www.biblio-online.ru/)

PeKOMeH)IyeMLIe HHTEPHET-aApeca mo XuMHuu:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
3. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary Studies of
Chemistry.
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698
http://www.sitc.ru/ton

http://www.eco.nw.ru/

http://www.wikipedia.org

http://www.elementy.ru

http://www.globalproblems.ru

http://www.vokrugsveta.ru

CocTaB JULIEH3MOHHOI'0 M CBOOOIHO pacnpocrpansieMoro nporpaMmmMmHoOro
06ecneqeﬂnﬂ, B TOM YMCJI€ OTCYCCTBCHHOI'0 MpOU3BOACTBA

Ne | HammeHnoBaHue Ne goroBopa(anueH3us) Crtpana
n/n NMPOU3BOIUTETb
1 Windows 10 Enterprise Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.20161
9 Windows 10 Pro for | Ne 4100072800 Microsoft Products | CIIIA
" | Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.20161
8 Windows 7 Professional Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.20161
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9 Office Standard 2016 Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.20161
10 Office Standard 2013 Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.20161
11 Office Standard 2010 Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.20161
12 Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 HWII Cynrarynun | Poccust
" | WEB Class P.T.(GeccpouHo)
[Tporpammuoe obecrieuenue 1C: | Ne CII/108 ot 29.08.2017 (Mmakcumym-codt) | Poccust
[Ipennpustue. Byxrantepckuii | OeccpoyHo
13.
VYuer. Tunopas kondurypamus 8
ceTeBasi BEpCHsl
Cucrema KOMIIbIOTEpHOH | JInIieH3us FSF/Debian (CBobGoaHOE
14. i
BepcTkn MikTex porpaMMHoe obecrieyeHue) (beccpoyHo)
15. | Kasperksy Endpoint Security J022.01.2024 Poccust
[Iporpammuoe obecnieuenue st | CBob6oHOE nporpammuoe | CIIA
16. | penakTUpOBaHUS ~ XUMHUYECKHX | obecrieucHune(0eccpouHo)
dbopmyi Isis Draw
Cucrema moucka TeKCTOBBIX | Ne4576-1 ot 17.01.2022 (meiictBuTeneH no | Poccust
17. | 3aumcTBOBaHUI 31.12.2022r) ¢ 3AO «Antu-Ilnarnar»
«Antumiaruar.BY3»
[Tporpammuoe obecnieuenue 1C: | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. | lIpenmpusitue 8.3 VYmpamienue | «Makcumym»(6eccpoyHO)
TOProBJIEH
[Iporpammuoe obecmnieuenne | NeCJI./ Nel26., 01.07.2020r. | Poccus
19 1C:3apmuiara u kazpsl | «<MAKCUMYM-
" | roc.yupexxaeHus8
CO®DT» 6eccpouHo
20 ITporpammuoe obecnieuenune 1C: | NeCIl/76 01.03.2017r. «makcumym-codpT» | Poccus
" | OrOKeT. (6eccpouHo)
ABTOMatusupoBaHHasi cucrema | CBUIETENHCTBO 0 rocyaapctBeHHoit | COI'Y
21. | «Yupasnenne —/lekanar BPCy» peructpauuu  nporpammel s OBM
Ne2015611830 ot 06.02.2015r.(6eccpouno)
[Iporpamma nns OBM  «bank | Pazpabotka COI'Y  CeugerensctBo o | COI'Y
9o | BOTIPOCOB s KOHTPOJISI | TOCYAapCTBEHHOM PEruCTpaify MporpaMMbl
" | 3HaHUN mis OBM Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23. | Koncynprant+ Poccust
24 [Tnansl No8867, ot 14.01.2022r. (14.01.2022r. no | Poccus
' 13.01.2023r.) OO0 JIMMHUC
VSDESK Ne  210406/01 or 06.04.2021r. UII | Poccus
25. N,A.Cepreesuu
Tex.mox. 07.04.2022
26. | «[anakTuka» ot 14.03.2022r (npumepHas jata) Poccust
27. | BricsCAD Bricys NV, 10 03.11.2021r benprus
28 Cisco Webex - Cucrema | OOO Aiictrek nmoroop Ne J167-2021 ot | CIIIA
" | mpoBeieHNs BEOMHAPOB. 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OOO Tamaktuka WT  moroBop  Ne | Poccust
29. | BIEeKTPOHHOTO 120320/0/A ot  14.03.2022(mpumepHas
JIOKYMEHT0000pOoTa J1aTa)
30. | Yenyru cBszu (moctynm k cetu | OOO Ankom No AL-0044 ot 01.02.2022r - | Poccust
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WHTEPHET) 31.12.2022r
31. | AutoCAD CHIA
MOODLE becmiatHoe poccuiickoe CIIIA
32. (6ecruiaTHOE
POCCHIICKOE)
33. | VEEAM [IBeitnapus
34 «["amaxktuka PY3» Jluniensus 6eccpounas Poccus
' Tex.conpoBoxaenue ot 14.03.2022 r
35 Jlnunblii kabuHeT abutypueHta | Jlumensus 6eccpoyHas Poccus
' Tex.conpoBoxaenue ot 14.03.2022 r
36 JInunbIii kabuner | JIunensus Geccpounas Poccus
" | crynenrta/coTpyaHuKa Tex.conpoBoxxaeHue ot 14.03.2022 r
DneKTpoHHAas oubimoteka | https://dvs.rsl.ru Poccust
37. | muccepranuu u aBtopedeparoB | TpeOyercs peructpanuss B OUOIHOTEKE
PI'b(OB/] PI'B) cory
OBbC"YHuBepcuteTckas https://biblioclub.ru Poccust
o6ubmmoreka ONLINE" Tpebyercs peructpanuss B OuOIMOTEKE
38.
cory
ObC «Hayunas osnextponHas | http://elibrary.ru. Poccus
oubmmoteka eLibrary.ru» Tpebyercs peructpamust B Oubimoreke
39.
cory
40 YuuBepcanpHas 0a3  gansbIxX | https://dlib.eastview.com CIIA
' | East View
ObC «Koucymbrant crynenrta» | http://www.studentlibrary.ru Poccus
Crynenueckas anexktpoHHas | TpeObyercs peructpauuss B OuOIHMOTEKE
o6ubnmoreka mo menunuHcKomy | COI'Y
41. | u (dapmaleBTHUECKOMY
o0pa3oBaHHIO, a TakKXke 0
€CTECTBEHHBIM W TOYHBIM
HayKaM B IIEJIOM.
3BC «HOpaiit» - | www.biblio-online.ru Poccust
oOpa3oBaTenbHas cpena, | Tpebyerca peructpanuss B Oubinoreke
BKJIFOYAKOIIAS Buptyanbhsii | COI'Y
YUTANBHBIM 33l Y4eOHHUKOB U
42. | y4eOHBIX TMMOCOOMH OT aBTOPOB
U3 Beayummx By3oB Poccum mo
BCEM HaTpaBJICHUSIM "
CIELUATBHOCTAM
43. | KOII (nomeH Ha siHIEKCE) OecrmaTHOe Poccus
44. | Pycl'apn OecruiaTHOE Poccust
45. | ViPNet Poccust
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10. MaTepuajibHO-TEXHHYECKOE 00ecnedeHue JUCHUTLIUHBI (MOTYJIs1)

YueOHble ayIMTOPUH /sl IPOBeJAeHUs] 3aHATUIH JIEKIMOHHOIO THIIA, CEMUHAPCKOIrO THIIA,
KYPCOBOI'0 NPOEKTHPOBAHUS (BBINOJHEHUS] KYPCOBBIX PaldoT), rPyNmoBbIX M HHIMBHIYAJbHBIX
KOHCYJIbTAUMH, TEKYIIero KOHTPOJISI M MPOMEKYTOUYHOM ATTECTALUM, 4 TAK/KE CAMOCTOSITEIbHOM
PatoThI 00YUYAIOLIUXCS: TIPETIOAABATENBCKUNA CTOJ, CTYJI, CTOJIBI U CTYJbS AJs o0yJaromuxcs, kadeapa,
KJIaCCHAas J10CKa.

Oo6opynoBanue: MHTepakTHBHOEC MynabTUMenuiiHoe obopynoBanue (JJocka FOX IB82, IIpoektop Aser
U5200) Kommbiotep B koMmiuiekre (Mouutop (BENQ G2255A<Black>)//Cuctemnsiii 650k — lmr. ¢
IIPOrPaMMHBIM ~ O0ECIIEUEHUEM, BBIXOJOM B CeTh VIHTEpHET M JOCTyIOM B  3JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTenbHy0 cpeny COI'Y

ITporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); IlporpammHoe oOecriedeHue st
penaktupoBanus xumuueckux (opmyn Isis Draw (beccpounoe I10O); Koncynasrant mmoc; Cucrema
IIOMCKA TEKCTOBBIX 3auMMcTBOBaHUM «AHTHIIarnat.BY3»; Ilporpamma s OBM «bank Bonpocos aiis
KOHTpoJisi 3HaHui»; [apant; Cisco Webex; neMOHCTpalMOHHbIE U Y4eOHO-HAIJISAHbIE HOCOOUS
(Buaeonpe3eHTaLNs).

JlaGopaTopusi opraHu4eckoii XUMHH U TOHKOI0 OPraHMYecKOro CHHTe3a /sl NMPOBeJAeHus
3aHAATHM  CeMMHAPCKOr0 THNA, Ja0OpaTOPHBIX 3aHATHI, KYpPCOBOr0 IPOEKTHPOBAHUS
(BBINOJIHEHHUS] KYPCOBBIX padoOT), IPYNNOBBIX W HHAMBUAYAJIbHBIX KOHCYJbTAUMH, a TaKxKe
CaMOCTOSITeIbHOM padoThl 00y4Yarouxcs:

IIPEIoIaBaTeIbCKUM CTOJ, CTYJI, CTOJBl U CTYJNbs JUIs 00ydarolmuxcs, Ja0opaTOpHbIE CTOJbI, KiIacCHas
JI0CKa.

Ob6opynoBanue: [IpoekunoHHoe MyabTHUMEAMIHOE 00opyaoBaHue (MynbTumenuitHbli mpoexTop BenQ
MX816ST, ¢ morosouHbIM KpervieHMeM U HaO. kabeneit — 1 mr. PabGouas cranums B cocraBe:
Cucremusriii 610k HP 500B MT E7500.DOS RUS (XF936 EA), Mon +/knaBuat — lmrt. KoMmnberotepsr
st opuca B komruiekre (Monutop (BENQ G2255A<Black>)//Cucremusiii 610k — 1 mT. ¢
IpPOrpaMMHBIM  OO€ClleYeHHeM, BBIXOJIOM B ceTb VHTepHET M JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pazoBaTenbHy0 cpeny COI'Y

ITporpammuoe obecrnieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema TtectupoBanus Sunrav WEB Class (beccpounoe I10); IlporpammHoe oOecrieueHue s
penaktupoBanus xummdeckux Qopmyn Isis Draw (BecruiatHoe I10); KoncynbTanT —1uTIOC;
JIEeMOHCTPALlMOHHbIE U y4eOHO-HaTJIsIHbIe TOCcOOUs (BUICOIIPE3CHTALIHS).

JlabopaTopHoe obopynoBanue: BeiTspkHOM mkad- 1 mr. Mcnapurens potarumonasiii ROTOVAPOR
R210/V ¢ BepTHK. X0IOIWIb. B KOMIUL. C UCI. kK010 — 2 mT. Mcnapurens poraunonnsiii Hei-Vapvalues
G3 — 1 mr. Pedppakromerp UPD 45462M ¢ noacsetkoit — 1 mT. Tepmocrat oxnaxmaronmii HUBER
Ministat — 1 mr. Hacoc BakyymubIii MemOpanHbiii V-700 — 1 mr. Memranka MarHuTHast ¢ 1MOJIOTPEBOM
IKARST — 3 mt. MarauTHas memaika ¢ nmogorpeBom 78-1 (25Bt pazmemmBanue/120BT HarpeB) -1 mir.
Memanka marautHas RET control-visc — 1 mt. Memanka marautHas ¢ HarpeBoM IKA RST basik ¢
lnarunkom Temnepatypsl PT 1000.60 — 2 wt. Yierpass. nesunrerparop U-11 — 1 mr.

Becrwl ananutnyeckne WA-32 — 2 . Becsl naboparopasie CAS MW120 — 1 mt. Becsl nabopaTopHbie
CAS MW-120 1. 1. 0,01 — 2 it. Becsr maboparopusie nperusnonssie ET-300I1 ¢ moBepkoit — 1 mT.

JlaGopaTopun: KOMNBIOTEPHbIEe KJacchl /s TPOBeJeHUS] TeKYIlero KOHTPOJIs |
NPOMEKYTOUYHOM aTTeCTALMH, a4 TAKIKEe CAMOCTOAITEILHONH PadoThl 00y4YarouXcs:
MPEero1aBaTeNIbCKUM CTOM, CTYJI, CTOJIBI M CTYJIbS 7Sl 0Oydaronuxcs, kadeapa, KiaccHas J0CKa.
Ob6opynoBanue: KommbploTepsl Mjii KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - € IPOrpaMMHBIM
o0ecriedyeHrneM, BBIXOJAOM B CeThb VIHTEpHET MW JOCTYNOM B JJIEKTPOHHYIO HH(MOPMAIMOHHO-
obpazoBarenbHyto cpeny COI'Y; uctounuku OecriepeOOWHOr0 MUTaHus, I[ppon, KoMMyTaTop IS Kjacca
D-Link DGS-10240, untepaxtusHas aocka 78 (1702070/15112/11344/2+ npoexrop Beno MX503.
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[Mporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); Ilporpammuoe oOecrieueHue ist
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant mmoc; Cucrema
IIOMCKA TEKCTOBBIX 3auMCTBOBaHUI «AHTuIaruat BY3»; Ilporpamma ais 9BM «baHk BOIpocoB i
KOHTpossl 3HaHuit»; [apant; Cisco Webex; 1eMOHCTpallMOHHbIE U Yy4eOHO-HArJIsJHbIE MOCOOUS
(Bumeomnpe3eHTaIus).

bubéanorexa, B TOM 4ncie YUTAIbHBIN 3271 CTOJIBI M CTYJIbS sl 00y4YaOIIuXCsl, KOMIBIOTEPbI
B KOMIUIEKTE - C IPOrPaMMHBIM 00€CIIeYeHNEM, BBIXOJIOM B ceTh VIHTEpHET U 1OCTYIIOM B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeny COI'Y
[Tporpammuoe odecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
KoncynberanT mitoc; apant; Cisco Webex;
ObC"YuuBepcurerckas oudimoreka ONLINE" https://biblioclub.ru
OBbC «KoncynbTanT cTyzeHTay  http://www.studentlibrary.ru
3BC «tOpaii» www.biblio-online.ru
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