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1. Ctpykrypa u o0masi TPy10€eMKOCTh THCUUILINHBI

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

Ounas popma oOyueHus

Kypce 4
Cemectp 8
Jlexuun 26 yacoB
IIpakTrueckuie (CeMHHAPCKUE) 3aHATHS 8 yacoB
JlaGopaTopHsie 3aHATHS 36 gacos
Koncynbramuu -
WToro ayIMTOpHBIX 3aHSATHI 70 gacoB
CamocrosiTensHast padoTa 2 Jaca
KypcoBas pabora -
9K3aMeH -
3a4yeT 3auer
O011ee KOJIMIECTBO YaCOB 72 qaca

2. lesm ocBOEHUSI TUCITUILIMHBI

HenasiMmu ocBOeHHMS] IMCHMILIMHBI «DJIEKTPOXUMHUS OPTraHUYECKUX COCIUHECHHIN» SBISETCS
PacKpbITHE CMBICIIa OCHOBHBIX 3aKOHOB B O0JIACTH JJCKTPOXMMHHM ¥ O3HAKOMJICHHE C METOJIaMHu
KJIACCUYECKOH TOIsIporpaduu, MUKINIECKON BOJIbTAMIIEPOMETPHH.

3agaum IMCHUILIMHBI:

- Hay4YuTh CTYJCHTa BUACTH OOJACTH TPHUMEHEHHUS 3aKOHOB OJJICKTPOXMMHHU, YETKO IMOHHUMATh HX
MPUHIMITHATIFHBIE BOZMOXKHOCTH MPHU PELICHUN KOHKPETHBIX 3a7a4;

- PUBUTH CTYJEHTY HaBBIKU B TEXHUKE MTPOBEACHUS IKCIIEPUMEHTA;

- 03HaKOMUTH C PA3TUYHBIMU METOJAMHU UCCIIEIOBAHUS;

- Hay4UTh CTYJCHTA MPABUIHLHO 00padaThIBaTh U MPEICTABIISITH PE3YJIBTATHI PAOOTHI, KPUTHICCKH UX
aHATM3UPOBATh U 00001IATH.

3.Mecto qucuunMebl B ctpykrype OIIOII 6akanaBpuara

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

Jlns w3ydeHus MaHHOM AUCHMILTUHBI HEOOXOAMMBI 3HAHHMS W yMeHHs, (GopMHUpyeMble BCEMHU
MPEANIECTBYIOMUMH JTUCIUIUIMHAME 0a30BOM M BapuWaTHBHOM yacTed, a UMEHHO OpPraHWYecKash XUMUS
(YK-8; OTIK-1; YK-4; VK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-2; OITK-3), ¢pusudeckas xumus (YK-8;
OIIK-1; YK-4; YK-1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4).

Jns ocBoeHust mAaHHON yueOHOW mucturuivHbl (Y]I) cTymAeHT HOMkKeH BIaAeTh CIEeIYIOIIMMHU
KOMITETCHITUSMHU

YK-1 CniocobeH ocyIiecTBIATh MOUCK, KPUTHYECKUI aHaIN3 U CUHTE3 UH(OpMAaILUU, TPUMEHSThH
CUCTEMHBIHN TOJIXO0/1 JIsl peIICHUs TOCTAaBJICHHBIX 3a/1a4

YK-2 CniocobeH ompenensiTh Kpyr 3a/1a4 B paMKaX IMOCTABJICHHOW IeNIM U BRIOMPATh ONTHUMAIIbHBIE
CIOCOOBI X PEIICHHUS, HCXOS U3 JCHCTBYIOIINX IMPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB M OTPAHHMYCHHIMA

YK-4 CnocobeH OCymIecTBIATh JEIOBYI0 KOMMYHHUKAIIMIO B YCTHOW M MHUCBMEHHOW (hopMax Ha
rocyiapcTBeHHOM si3bike Poccuiickoit denepanuu 1 HHOCTpaHHOM(BIX) s3bIKe(ax)

YK-6 CrocoGeH ympaBisiTh CBOMM BpPEMEHEM, BBICTPAMBATh M PEATH30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE IPUHITUTIOB 0OpPa30BaHMsI B TEUCHHUE BCEH JKU3HU

VK-8 Cnocoben co3nmaBaTh W MOAJEPKUBATH O€30TACHBIE YCIOBUS KU3HEIACSITEILHOCTH, B TOM
YHUCJIe TP BOSHUKHOBEHUH YPE3BBIYANHBIX CUTYyAIHil



OIIK-1 Cnocoben  aHanM3upoBaTb H  HMHTEPIPETHPOBATH  PE3YJbTAaThl  XUMHUYECKUX
AKCIICPUMEHTOB, HaOIIOJICHUN U U3MEPEHU

OIIK-2 Cnoco0OeH MpOBOAUTH C COOJIOJCHHEM HOPM TEXHHKH O€30MacHOCTH XMMHUYECKUN
SKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHallu3, M3y4Y€HHE CTPYKTYphl M CBOWMCTB BEIIECTB U MaTepUalOB,
HCCIJIEIOBaHKE MPOLIECCOB C UX yYACTHEM

OIIK-3 Cnioco6eH MpUMEHSATh PaCYeTHO-TEOPETHUUECKUE METObI /ISl U3yUYEHHUS CBOHMCTB BEIECTB
U IIPOLIECCOB € UX YYaCTUEM C UCII0JIb30BAHHMEM COBPEMEHHOM BBIYMCIUTENBHON TEXHUKH

OIIK-4 CrnocobeH TUTaHMPOBaTh pPabOThl XWMHUYECKOW HAMPAaBICHHOCTH, O0OpabaThiBaTh H
MHTEPIPETUPOBATH IIOTYyYEHHBIE PE3YJIBTAThI C UCIIOJIb30BAHNEM TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX
HABBIKOB PEIICHUS] MATEMaTUYECKUX U GU3UYECKUX 3a/1a4

OIIK-5 CriocobeH MCronb30BaTh CYIIECTBYIONIUE MPOrpaMMHBIE TPOIYKTH U MH(POPMAITMOHHBIE
0a3bl TaHHBIX JUISI pEeLIeHHs 3a1a4 MpopEeCCHOHATBHON NEATENIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHMIA
MH(POPMALIMOHHON 0€30MacHOCTH

OIIK-6 CriocobeH mpeacTaBisTh Pe3yJabTaThl CBOCH pabOThl B YCTHOMW M MUCHMEHHOH (opme B
COOTBETCTBHH C HOPMAaMHU U MPaBUWIAMH, IPUHATHIMU B MPO(HECCHOHAIBHOM COOOIIECTBE

st ocBoeHust naHHOM yueOHo# aucuuruinabl (Y /) CTyneHT noinkeH

3HaTh:

- OCHOBHBIE TIOHSTHS, 3aKOHBI OPraHUYECKON ¥ (U3HUECKOU XUMUH;

- OCHOBHBIE JINTEPATypPHBbIE UICTOUYHUKH U CIPABOYHYIO JIUTEPATYPY MO OPraHUIECKON XUMUH,

- OCHOBHBIC MpaBWja OXpaHbl TPyda U TEXHHUKH O€30IMaCHOCTH MpU paboTe B XHUMHUYECKOM
naboparopuu;

YMeTh.

- CaMOCTOSTENBHO pabOTaTh ¢ Y4EOHOHN U CIIPAaBOUHOM JIUTEPATypOii;

- IPUMEHSATH PACYETHO-TEOPETUUECKUE METOIBI JJIsl U3yUEHUS] CBOMCTB BEILIECTB U MPOIECCOB C UX
YYaCTHUEM C UCIIOJIb30BAaHUEM COBPEMEHHOW BBIYMCIUTEIILHON TEXHUKH;

- aHAIM3UPOBATh U UHTEPIPETUPOBATH PE3YyIbTaThl XUMUYECKUX HKCIIEPUMEHTOB, HAOTIOACHUN U
U3MEPEHUH;

- HCIIOJIb30BATh IMOJYYEHHbIE 3HAHHS TEOPETUYECKUX OCHOB (PYHAAMEHTAIbHBIX Pa3/IeJIOB XUMUHU
MIPU pelIeHun MpodeCcCHOHANBHBIX 3a]1aY;

Baanernb:

- METOJIJaMU TTPOBEICHUS U3MEPEHUN U 00paOOTKHU TOJIYICHHBIX PE3yJIbTATOB;

- HaBBIKAMH TPEJCTABICHUS PE3YyJIbTaTOB CBOEH pabOThl B YCTHOM M MHUChbMEHHOW (opme B
COOTBETCTBUU C HOPMaMH U MPaBUIIaAMHU, TPUHATHIMH B PO(HECCUOHATILHOM COOOIIECTBE.

HuctunnuHa «OJIEKTPOXUMHSI OPTraHUYECKUX COCIUHEHHI» OpPUEHTHUPYET CTYACHTOB Ha
npuoOpeTeHne 3HAaHWM M KOMIIETEHIMH Ui OCBOEHHUS TUCHUIUIMHBI «XUMHUS TeTePOIMKINYECKUX
coeauHeHni» u «TeopeTnueckrne OCHOBBI OPraHMYECKOW XUMHUW» U TTocieAyroniero BeinoineHus BKP.

[Tpu OCBOEHHMHU JaHHON TUCIUILIHHBI O0YYaOMIMIACA CMOXET MPOJEMOHCTPUPOBATh (YACTHYHO)
cienyoire 0000menHbie TpyaoBbie pyHknun (OTD) u TpynoBsie pynkuuu (TD):

Kon u HammeHnoBaHue O0o00mennas TpynoBas Tpynosas pynkuus (TD)
npogdeccuoHaILHOr0 byuxkuus (OTD)
CTaHJapTa

01 O6pazoBanue u Hayka (B cdepe JOMKOILHOTO, HAYaIBHOTO 00IIer0, OCHOBHOTO OOIIIETo,
cpenHero obmiero oopazoBanus, MpoheCCHOHATBHOT0 00ydeHus, TPOEeCCUOHATLHOTO
o0pa3oBaHMsl, TOMOJIHUTEILHOTO0 00pa30BaHus)

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

JesITeNbHOCTH B chepe kB

JIOIIKOJILHOTO, 15021805051




Ha4aJLHOI0, O0IIEro,
OCHOBHOTI'0 OOIIIEro,
CpeIHero o0Iero
o0pa3zoBaHmMs)
(BocmiTaTENb,
YUUTEND),
YTBEPKICHHBII
MIPUKA30M
MunucrepcTBa Tpyia u
COLMAJIbHOW 3alUThI
Poccuiickoit
®enepanun ot 18
okTs0ps 2013 .,
perucTpanoHHbIN Ne
30550), ¢
W3MEHEHUSIMU,
BHECEHHBIMH
MpUKa3aMu
MuHucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit
®denepanuu ot 25
nexadps 2014 r. Ne
1115u
(3aperucTpupoBaH
MuHHCTEPCTBOM
rocTuunn Poccuiickon
®denepanuu ot 19
despansa 2015 .,
perucTpaoHHbIN Ne
36091) u ot 5 aBrycra
2016 1. Ne 4221
(3aperucTpupoBaH
MmuHuCcTEPCTBOM
roctunuu Poccuiickon
®enepanuu ot 23
asrycra 2016 1.,
perucTpaoHHbIN Ne
43326).

Ilegarornueckas
NEATEIBbHOCTD 110
MIPOCKTHPOBAHHIO
U peanu3anuu
00pa3oBaTeILHOT
0 Tporiecca B
00pa3oBaTeIbHBIX
OpraHU3aIHIX
JOLIKOJIBHOTO,
Ha4yaJbHOTO
obero,
OCHOBHOT'O
obero,
CpeIHero o0uero
oOpazoBaHHs

Pazpabotka u
peau3anus mporpaMmm
y4eOHBIX TUCIHIUIMH B
paMKax OCHOBHOM
0011e006pa3oBaTeIbHON
IPOrPaMMBI

A/01.6

OcyuiecTBiieHUE
pohecCuOHATBLHOM
JeSITeNIbHOCTH B
COOTBETCTBUH C
TpeOOBaHUIAMU
(benepanbHBIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHBIX
CTaH/IapTOB
JOIITKOJIBHOTO,
HA4aJIbHOTO O0IIIEro,
OCHOBHOI'O 001IIETO,
CpeIHero o0miero
00pazoBaHus

A/02.6

YuacTue B pa3paboTKe u
peayi3amyy MporpaMMbl
pa3BUTHSI
o0OpazoBarenbHON
OpraHu3aIK B LEISIX
co3aaHus 6e30MmacHol 1
KoM(OpTHOI
00pa30BaTesIbHOM cpeibl

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
KOHTPOJIA 1 OLICHKHU
y4eOHBIX JIOCTHIKCHHUH,
TCKYHIUX 1 UTOT'OBBIX
pe3yJIbTaTOB OCBOCHUS
OCHOBHOM
o0pa3oBaTenbHOU
IIPOrPaMMBI
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 METOJI0B
KOHTPOJIS B
COOTBETCTBUH C
peabHBIMH YYCOHBIMU
BO3MOKHOCTSIMHU JeTeH

A/010.

Ilenarornyeckas
IEITEILHOCTD 10
MIPOCKTHPOBAHHIO
u

peali3anuu
OCHOBHBIX
obmeobpaszoBare
JHHBIX TIPOTpaMM

Ilenarornyeckas
IESITEILHOCTD 10
pealli3alyy IporpaMm
OCHOBHOTO H CPEIHETO
obmero oopa3oBaHus

B/03.6

01.003 Ilemaror
JOTIOJIHUTEIIbHOTO
oOpa3oBaHHUsl IeTeil U
B3POCIIBIX,
YTBEPKICHHBIN
MIPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIIATHI
Poccuiickoi
®denepanuu oT 8
ceHts10psa 2015 r., Ne
613u
(3aperucTpupoBaH
MuHucTEpCTBOM
rocTunnu Poccuiickon
®denepanun ot 24
ceHts16ps 2015 r.,
perucTpanroHHbIN No
38994)

[IpenonaBanu
e 1o
JIOTIOJTHUTEIIBHBIM
o0meobpaszoBare
JIbHBIM
nporpaMmmam

Opranuzanus
JIeSITSIIbHOCTHU
y4Yaluxcs,
HaNnpaBJIECHHOW HA
OCBOCHHUE
JIOTIOTHUTEIIFHOM
o011eo0pa3oBaTeIbHOM
MPOTPaMMBbI

A/01.6

Opranuzanus 10cyroBou
JEeSATEIbHOCTH Y4alUuXCsl
B IIPOLIECCE pEAIU3ALINH
JOTIOJTHUTEIBHOU
o011eo0pa3oBaTeIbHOM
IPOrpaMMBI

A/02.6

ObGecnieuenue
B3aUMOJICVICTBHS C
POIUTENSIMH
(3aKOHHBIMH
MIPEICTAaBUTEIISIMH )
yUanmxcs,
OCBAaMBAIOIINX
JIOTIOTHATEITHHYIO
00111€00pa30BaTENbHYIO
MIPOrpaMMy, IpU
pelIeHnu 3a1a4

A/03.6




O6y‘ICHI/I$I 1 BOCIIUTAaHUA

Ilegarornyeckuia A/04.6
KOHTPOJIb M OLIEHKA
OCBOEHUS
JOTIOJIHUTEIIbHOU
0011e006pa3oBaTeIbHON
IPOrpamMMbI
Paspabotka A/05.6
IPOrpaMMHO-
METOUYECKOTO
obecrnieueHus
peanuzanuu
JOTIOTHUTEIHLHON
00111e00pa3oBaTeIbHOM
IPOrPaMMBI
01.004 [enaror [TpenoaBanu Opranuzanus A/01.6
poecCHOHATBEHOTO € 1o MmporpaMmam yueOHOW J1eAaTeIbHOCTH
o0yueHus, npogeccuoHaTbH oOyuaromuxcs o
poecCHOHATBEHOTO oro  o0y4eHwus, OCBOEGHUIO YUeOHBIX
o0pa3oBaHUs u CpeIHero IPEIMETOB, KYpCOB,
JIOTIOJTHUTENIHHOTO npodeccuoHanbH TUCHUIUIMH  (MOAyJiei)
po(hecCHOHATBEHOTO oro oOpa3oBaHUs MIpOrpaMm
00pa3oBaHu, (CITIO) u pohecCuOHATBLHOTO
YTBEPKICHHBIN JIOTIOJTHUTEIbHBIM obyuenusi, CIIO u (uin)
MIPUKA30M npogeccuoHalbH JIIIL
MuHHCTEpCTBa TPYyIa U BIM TIpOrpamMMaM [lemarornueckmii A/02.6
COIIMAIBLHON  3aIUTHI (JTIIT), KOHTPOJIb U  OLIEHKA
Poccuiickoit OPUEHTHUPOBAHHBI OCBOEHUS
denepaunu oT 8 M Ha o0pa3oBaTenbHOI
ceHTs0psa 2015 1. Ne COOTBETCTBYIOIIN IIPOrPaMMBI
608H 71 YPOBEHb npogeccuoHaIbLHOTO
(3apeructpupoBaH KBaTH(UKAITII obyuenusi, CIIO u (uin)
MuHucrepcTBOM JIIT B rporecce
roctuin - Poceniickoi MIPOMEKYTOUHON U
Qeneparun - ot 24 UTOTOBOM aTTECTaIHH.
ceHTsiops 2015 r.  Ne Pa3paboTka A/03.6
38993). POrpaMMHO-
METOIMYECKOTO
oOecrieyeHns  y4eOHBIX
MPEIMETOB, KYpCOB,

TUCUUIUTHH  (MOJyJei)
porpaMm
npo¢eCcCHOHATBLHOTO
oOyuenus, CI1O u (unn)




JILNINE

4. TpeOoBaHusI K pe3yJbTAaTaM OCBOEHHMSl IMCUMILIUHBI (KOMIIETEHIHH 00y4arouierocs,
(popMupyembie B pe3ybTare 0CBOCHUS TUCHHUILIHHBI (MOXYJISA)

Uzyuenue kypca «DIEKTPOXUMUSI OPTaHUYECKUX COEIMHEHUiI» mpeanonaraer GopMUpPOBaHUE Y
CTYJEHTA CIEAYIOIINX KOMIETEHIINNA:

Kon n
HAUMeEHOBaHMeE
YHHBEPCAJIbHO
M KOMIIeTeHIINHU

(YK)

YK-8.
CnocobeH
co3JaBaTh
MOJ/ICPKUBATh
0e30macHbIe
YCJIOBHS
JKU3HEAEATENbH
OCTH, B TOM
YHCIIe npu
BO3HHKHOBEHUU
YpE3BBIYANHBIX
CUTYyaLHi

u

yHHBepcaJ’lebIe KOMIICTCHII MM BBINTYCKHUKOB

Kon n
HAHMEHOBaHHUE
HHAMKATOpPa
AOCTH/KECHHUSA
YHHBEPCAJIbLHOMI
KOMIIeTCHIIUH

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

YK-8.2.
Wnentudpunmpyer
OTIacHBIC W BPE/IHBIC
(bakTophI B paMKax
OCYIIIECTBIISIEMOI
JESITEIbHOCTH
YK-8.3. BrisiBiisier
npoOeMsl,
CBSI3aHHBIE C
HapYIICHUSAMU
TEXHHUKHU
0€30M1acCHOCTH Ha
paboueM MecTe;
npeiaraeT
MEPOTPHSITHSIX TIO
IPEOTBPALICHUIO
YpEe3BbIYANHBIX
cUTyanun

YK-8.4. PazpscHseT
MpaBHJia IOBEICHUS
IPH BO3HUKHOBEHUU

Pe3yJIbTaTbI OCBOCHHUA KOMIICTCHIIUH

3HATb

(bakToOpbI BPETHOTO
BIIUSTHUS DJIEMEHTOB
cpenbl 0OUTaHus
(TeXHUYECKHX
CPEICTB,
TEXHOJIOTUIECCKIX
MIPOLIECCOB,
MaTepUasoB, 31aHUI
U COOPYKEHHH,
MPUPOJHBIX U
COIMAITLHBIX
SIBJICHHH ),
HOPMAaTUBHBIC
TpeOOBaHUS TEXHUKU
0e301macHOCTH

yMeThb

UACHTU(PHUIIUPOBATD
OTIACHBIC U BPEHBIC
(bakTophI B paMKax
OCYILIECTBIIAEMOI
JIeSITEIIbHOCTH;
BBISIBJISITH POOJIEMBI,
CBSI3aHHBIE C
HAPYIICHUSIMH TEXHUKU
0e30macHOCTH Ha
paboueM MecTe;
npeaiaract
MEPOMPUITHSIX TIO
MPEI0TBPAIIEHUTIO
Ype3BBIYANHBIX
CUTYaLHii;
peanu30BbIBATH HOPMBbI
TEXHUKH 0€30MacHOCTH

BJIaJ1€Th

MpaBUIaMu
MOBEJICHUS TIPU
BO3HHKHOBEHUU
Ype3BbIUYANHBIX
CUTYyaLHi
MPUPOTHOTO U
TEXHOIEHHOTO
MIPOMCX 0K ICHHS;
OKa3bIBAET MEPBYIO
ITOMOIIIb,
OIIMCBLIBACT
CHOCOOBI y4acTus B
BOCCTAHOBUTEJILHEI
X MEPOINPUATHUSX;
METOAaMU
Oe30ImacHoM
paboThI B
XUMHUYECKOM
naboparopuu



Ype3BbIYAHBIX
CUTYyalHui
MPUPOAHOTO U
TEXHOT€HHOI'0
MIPOUCXOXKICHUS,
OKa3bIBAaET MEPBYIO
IIOMOIIb, OITUCHIBAECT
CIoCcoObI yyacTusl B
BOCCTAHOBUTEJIbHBIX
MEPOIIPUATHSIX

IIpodeccnonabHbIe KOMIIETEHIIUN BbHIITYCKHUKOB

Hay‘lHO-I/ICCJ'Ie)IOBaTe.]'IBCKI/Iﬁ THII 3aJ1a4

IK-1
CrocobeH
HCII0/IL30BaTh
3HAHHUA O
CTPOCHUH
BEIIECTBA,
pupoie
XHUMHYECKOH
CBSI3U U
CBOMCTBax
Pa3IUYHBIX
KJ1aCCOB
XAMHYECKHAX
9JIEMEHTOB,
BCIIECTB U
MaTepHuaoB IS
MMOHUMAaHUS
MexXaHu3Ma
XAMHYECKHAX
peaxkuuii,
MIPOUCXOSTIINX
B
TEXHOJIOTMYSCKU
X TIpoueccax u
OKpY>KaroIeM
MUpE, a TAKXKe
€CTECTBEHHOHAY
YHBIE 3HAHUS
JUTSI petieHust
3asa4
npogeccuoHalb
HOM
JEeITSILHOCTU

IIK-1.1.
Ucnonb3yeT 3HaHUA
0 CTPOCHUU
BEILIECTBA, IPUPOIC
XUMHYECKOU CBI3H U
CBOMCTBax
Pa3JIMYHBIX KJIACCOB
XUMHYECKHUX
3JIEMECHTOB, BEILICCTB
Y MaTepUaJIOB JJis
MMOHUMAaHUS
MeXaHu3Ma
XUMHYECKHAX
peaKiuid,
MPOUCXOSIINX B
TEXHOJIOTHYECKUX
mpoiieccax u
OKPY’KaloIlleM MHPE;

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

MK-1.3.
Hcnonssyer
COBPEMEHHBIE
TEOPETUYECKHE
IIPE/ICTABIICHUS
XUMUYECKOU HAyKU
u
€CTECTBEHHOHAYYHBbI

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

HCIIOJIb30BaTh
OCHOBHEBIC 3aKOHBI 1
MMOJIOYKEHUST XUMUH IS
IMOHUMAaHUs MeXaHu3Ma
XUMHYECKHUX PEAKLUM,
MPOUCXOASAIIUX B
TEXHOJOTNUECKUX
nporeccax u
OKPYKaKOILEM MUPE;
MPOTHO3UPOBATH
CBOMCTBA XUMHYECKHUX
COECIUHEHUN U
MarepuagoB HaA OCHOBE
IAHHBIX 00 UX
CBOMCTBaX U
XUMHUYECKOM CTPOCHUU

HaBLIKAMH
HCIIOIL30BaHUs
(byHIIaMEHTATBHBIX
XAMHUYECKHUX
3aKOHOB U
€CTeCTBEHHOHAYYH
BIX 3HAHUM B
rporiecce
BBITTOJIHEHMS
HAy4YHOTO
HCCIICIOBAHUS, a
TaKXe B CBOeH
npodecCHoHATEHO
U 1eITeNbHOCTH



IK-2

CrocobeH
MIPUMCHSITh
COBPEMEHHYIO
anmaparypy npu
MIPOBEACHUU
HAyYHBIX
HCCJICIOBAaHUM, a
TaKXKe
COBPEMCHHBIC
TEOPETHUECKUE
MIPEACTABICHUS
XUMHYECKOH
HAyKH JUIs
aHaIM3a
AKCIICPUMEHTAJIb
HBIX TaHHBIX

€ 3HaHUs B CBOEH
npodeCCHOHATBHON
JeSATETbHOCTH

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 mnpoBeneHHMH y4yeOHBIX 3aHATHM 00ECIEUMBACTCS Pa3BUTHE y OOYy4arOIIMXCS HAaBBIKOB

KOMaHJHOU palOoThl, MEXIUYHOCTHOW KOMMYHMKAIMHM, TPUHATUS pELICHUH, JIUIEPCKUX KayecTB

(BKJIIOYasi IpU HEOOXOAMMOCTH IPOBEJACHUE MHTEPAKTUBHBIX JIEKLUN, IPYNIOBBIX JAUCKYCCHH, POJIEBBIX

UTp, TPEHWHTOB, aHAJIN3 CUTYAIlMil U UMUTAIMOHHBIX MOJENIEH, MpernoaaBaHue AUCIUIUINH (MOIyJel) B

(l)opMe KypCOB, COCTABJICHHBIX Ha OCHOBC PC3YJIbTATOB HAYYHBIX I/ICCJ'ICIIOBaHI/II\/'I, B TOM YHUCJIE C YUCTOM
PEruOHAJIbHBIX oco0eHHOCTEH HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH BBIITYCKHUKOB U HOTpe6HOCTeI>'I

paboTtonareneit).
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5. Coz[epmafme H y‘leﬁHO-MeTOL[I/I‘IeCKaﬂ KapTa JHCHUIIJIMHBI

Ho @opmer | Konmnue
MEp HaumeHnoBanue TeM (BOHpOCOB), 3aHATUA CamocTosTenbHas pa60Ta CTYAE€HTOB KOHTPOJI CTBO jqureparypa
HEN N3y4a€MbIX I10 L[aHHOﬁ JUCHUITIINHEC A 0aIoB
e 1 | nop | n1ab Conepxanue Yacsl min max
1 | Beemenwme. llenwm, 3amauum u copepxanwe | 8 6 | Teopernueckue ocHOBBI anekTponm3a u | 1 | [pesen 0 10 1-6
Kypca. IlpeaMeT »3IeKTpOXMMHH. pPEaKLus AIIEKTPOCHUHTE3A, raJlbBaHOTEXHHUKH, Tauus
Konnbe, peakuus Kpayma bpayna -- Yokepa. AIEKTPOXUMHYECKUX METOJIOB Ha
DIIEKTPOKATAIUTUYECKHE MIPOLIECCHI. uccaenoanus. [loHaTne o0 HOpMaIbHOM OCHOBE
HemnpsiMbie 3JI€KTPOXUMHUYECKHUE TPOIECCHI. MOTEHIMANE, O TaJIbBAHUYECKOM JJIEMEHTE, COBpEM
Ouenka s heKTUBHOCTH 0  XMMHMYECKMX  HMCTOYHHUKAX  TOKA. CHHBIX
AIEKTPOXUMUUYECKOTO TMPOIECCa: BBIXOJ IO Krnaccudukanus AIEKTPOXUMUYECKUX MYJIBTH
TOKY, BBIXOJ IO BEHIECTBY, BBIXOJ IO peakuuii  OpraHMYeCKUX  COEIMHEHHUU. MEIUNH
sHepruu. MexmnpeaMeTHbIe CBSI3U CIEIKYypca DIIEKTPOXUMHUIECKOE BOCCTaHOBJICHHE:! BIX
no 3IEKTPOXUMHUHU OpraHUYEeCKUX BOCCTaHOBJICHUE HUTPOOEH3011a, cpencr
COCTMHEHU I c 0a30BBIMHU Kypcamu TUAPOANMEPHU3AIUS aAKPUIIOHUTPUJIA, B
OpraHMYecKol W  (U3HYECKOH  XHMHH. BOCCTAHOBJICHUE AWMHUTPHWIA aJIUIIHUHOBON
Hayunas npoOjemMaTuka kadenpsl. KHCIIOTBI. DNEKTPOXUMHUECKOE
DNEKTPOXUMUYECKUE METOJIbl B HW3YYEHUU okucnenue: peaknus Konpbe, peakuus
OPraHMYEeCKUX PEAKIUN OJHOJIEKTPOHHOTO Kpayma bpayna -- VYokepa.
nepeHoca. DKcnepuMeHTalbHas 0aza DNeKTpOKATaTUTUYECKUE MIPOLIECCHI.
Kadeapel. Henpsimbie AIEKTPOXUMHYECKUE
DJIEKTPOXUMUYECKHE METOJbl UCCIEIOBAHUS mporeccel.  OneHka 3 ¢eKTUBHOCTH

OpraHm4eckux  coeauHeHni. (OCHOBHEBIE
JJIEKTPOJHbIE  SBJIEHUA. XHMHUYECKOE U
3JIEKTPOXUMHUYECKOE OKHCJICHHE u
BOCCTAHOBJIEHUE OPTAHUYECKUX COCIMHEHUU.
KpuBble '"IJIOTHOCTH TOKa - MOTEHHIMaN" B
IIPOCTBIX CHCTEMax. CornpsixéHHbIE
XUMHYECKHE PEAKIIHH.

[IpoGnembl, BO3HUKAKOIIME B CB3H C
reTepPOreHHON IPUPOJOU
ANEKTPOXUMHUUYECKON peakiuu. [lonarue 006
3JIEKTPOJTHOM  MOTEHIMajle, MpoCTeHIeM

AIIEKTPOXUMUYECKOI0 IIPOLIECCa: BBIXO/ 10
TOKY, BBIXOJ IO BEIIECTBY, BBIXOJ IIO
SHEpPruM.

[TpoOnembl, BO3HUKAIOUIME B CBSA3H C

reTepOreHHON MIPUPOJIOHN
ANEKTPOXUMUUYECKOW peakiuu. [loHsTue
00 AJIEKTPOTHOM MMOTEHIHAIIE,

MPOCTEHIIEM TaJIbBAHUYECKOM 3JIEMEHTE U
anekTpoaBkymen cune. CraHgapTHbIE
AIEKTPOJIbI CpaBHEHHUS. [loBenenue
OPTraHWYECKUX BEIMIECTB B OKHCIUTEIHHO-

11




raJlbBAHUYECKOM AIIEMEHTE u
ekTpojBkKymer  cune.  CraHgapTHbBIE
IIEKTPO/IbI CpaBHEHHUSI. [ToBenenue

OpraHMYECKHUX BEUIECTB B OKUCIUTEIBHO-
BOCCTaHOBUTENIbHBIX mapax OX-Red. Pois
OpraHUYECKUX pacTtBopuTenei B
ANEKTPOAHBIX nporeccax. H3menenue
JIEKTPOXUMHUYECKON aKTUBHOCTH METAJJIOB B
OopraHuuyeckux pactBopurensix. CpaBHEHUE
CTaHJAPTHBIX 3JIEKTPOJHBIX IOTEHIHUAIOB B
BOJIE, aMMHake M B  OpraHMYeCcKHX
pactBoputensx. Teopuss ABOWHOrO  CHOS.
Cxema JBOWHOTO DSJIEKTPHUYECKOrO CJIOS B
OTCYTCTBHM  aJIcopOLMM  BellecTBa  Ha
JEKTPOJE. SIBnenue azcopOuuu.
[loBepxHOCTHBIE  SIBIEHHSI HAa  TBEPIBIX
JMEeKTpoAax ¢ yué€roMm aacopOuuu. BrausHue
Cpelibl Ha ANEKTPOAHbIE peaxkuuu.
DONEKTPOXUMHS B HEBOJHBIX (AIPOTOHHBIX)
cpeaax u e€ 0COOCHHOCTH.

CBs3p  MeXAy CTPYKTypOll MOJEKyl U
INEKTPOXUMHUYECKUMHU CBOWCTBaMH.
CootHomieHue MEXIy MOTEHIIMAJIaMH
OKHCIICHHsI (BOCCTAHOBJICHHs) M 3HEprueut
MOJIEKYyJIIpHbIXOpOUTaNiel. Pons kBaHTOBO-
XUMHUYECKHX TOJXOJ0B B  OOBSICHEHUH
JIEKTPOXUMHUUYECKUX CBOMCTB OPraHUYECKUX

MOIJICKYIIL. HeTepMO,[[I/IHaMI/I‘-ICCKI/IC
COOTHOIICHHUA: TIOTCHIHAJIbI OKHUCJIICHUA -
IMOTCHIIUAJIbI MOHH3all1H, IIOTCHIHAJIbI

BOCCTAHOBJIEHHSI - CPOJICTBO K AJIEKTPOHY U
JpyTHe.

BOCcTaHOBUTENBHBIX Mapax Ox-Red. Poib

OPraHU4YeCKHUX pacTBopHUTEIIEH B
ANEKTPOJIHBIX  Iporeccax. V3meHeHue
AIEKTPOXUMHYECKON AKTUBHOCTHU

METAJIJIOB B OPraHUYEeCKUX PACTBOPUTEIISAX.
CpaBHeHHE CTaHAAPTHBIX AJICKTPOIHBIX
MOTEHLIMAJIOB B BOJE, aMMHaKke M B
OpPTaHWYECKUX PpacCTBOpUTENSIX. Teopus
BOMHOTO clo4. CxemMa  JIBOMHOIO
JIEKTPUYECKOTO  CJIOS B OTCYTCTBHH
aacopOLMK  BelIeCcTBA Ha  DIEKTPO/E.
SBnenue ancopOumu. [loBepXHOCTHBIE
SIBIICHUS HA TBEPBIX IIIEKTPOJAX C YUETOM
azcopOuuu. Bnusinue Cpelsl Ha
AIIEKTPOJIHBIE PEaKUUU. DJNEKTPOXUMHUS B
HEBOJHBIX (AMpPOTOHHBIX) cpemax u €€
0COOCHHOCTH.

Knaccudukanus ANEKTPOXUMHUYECKUX
METO/OB. [Torenmomerpus.

10

YcTHBI
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Bonberamnepomerpusi. Konnykromerpus.
Kynonomerpus. DneKTpoau3 pu
KOHTPOJIMPYEMOM IoTeHIuane. Bzaumocssa3p
OTIENbHBIX D3JEKTPOXUMHUECKUX METOOB.
Bo3moxHoCTH pa3IUYHbIX
AJIEKTPOXUMUYECKUX METOJ0B HCCIIEI0BAHUS
OpPraHUYECKUX COEJUHEHUH.

Boaprammepomerpus. Knaccudukarms
METOJIOB BOJILTMANEPOMETPHH.
[onsporpadust.  Bumet  momsiporpadumu.
Knaccuueckas nossiporpadusi.

[lonspu3zannoHHbIE  KpUBBIE.  YpaBHEHHE
noJsiporpaduueckoi BOJIHBI 1151 00paTUMBIX

MPOLIECCOB. KauecTBeHHBII u
KOJINYECTBEHHBIH noJsiporpagpuyeckuit
aHaJIN3. Juddy3noHHbIH TOK.

KonpaencaropHsliii Tok. MurpaimoHHbIi TOK.
Toxk makcumyma. KuHeTHYeCKMH  TOK.
TexHuKa SKCIEPUMEHTA.
Boabsramnepomerpus Ha TBEPABIX
JIIEKTPOJAX. JMCKOBBIN  Bpamaromuiics
JJIEKTPOX Y JUCKOBBIM  BpalAOIIUICA
AJIEKTPOJ C KOJBIIOM. Pexumbl paboThl Ha
JIMCKE C KOJIBLOM. Bupl BompTaMmeporpaMm.
3aBUCHMOCTH TIPEIETHHOTO TOKA OT CKOPOCTH
Pa3BEPTKHU MOTEHIMANa U OT KOHILEHTPaLUHU
JIETIOJIsIpr3aTopa. Bo3moxHOCTH
BOJIbTAMIIEPOMETPUU Ha TBEPABIX
3JIEKTPOIAX H3mepenne MOTEHIINAIOB
OKHCJIEHUS U BOCCTAaHOBJICHUS.
ITepemeHHOTOKOBAS nossiporpadusi.
Ocmumnorpadguueckas — momnsiporpaduss
HUKJIMYECKass  BoJbTaMIepoMeTpus. Bun
HUKINYECKOUBOIBTAMIIEPOIPAMMBI.

orpoc,
Oecena
[Ipesen
Taluu
Ha
OCHOBE
COBpeM
CHHBIX
MYJIBTH
MeauitH
BIX
cpenct
B b
BBITIONTH
eHue
nmabopa
TOPHOM
paboThl
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VYpaBuenue Panmica-llleBunka. TexHuka
JKclepuMeHTa. [IpumMeHeHne UUKINYECKOU
BOJIbTAMIIEPOMETPUU B OpraHUYeCKOu
xumun. CBS3b IOTCHIIMAJIOB OKUCICHHUS U
BOCCTAHOBJICHUS CO CTPOECHUEM MOJICKYII.

DJIEKTPOIN3 pu KOHTPOJIUPYEMOM Cemun 1-6
NOTEHIIMAJIE U AJIEKTPOCUHTE3 OPraHuYeCKHUX ap B

coenrHeHui. BoiOop ycinoBult anexTposnsa u JIAAJIOT

3JIEKTPOCUHTE3A Ha OCHOBaHUH OBOM

noJisiporpaduaecKkux u pexumM
BOJIbTAMIIEPOMETPUUYECKUX JIAHHBIX. e
[MonsiporpaduaeckassKyT0HOMETPHS. Pedepa

ONEeKTpoNN3 Ha TBEPABIX HJIEKTPOJAX IpHU T

KOHTponupyeMoM  noreHuuane  (OKII).

Cxema skcnepumenTta. [Ipumenenune OKII u

BOJIbTAMIIEPOMETPUH  (TIoNsiporpaduu) st

UCCJIEIOBAHUST MEXAHU3MOB OPTraHUYECKUX

pEaKLHii.

DJIEKTPOXUMUYECKOE T€HEPUPOBAHUE Beinon 1-6
CBOOOJIHBIX paJivKaioB (BXT). HEHUE

Bo3nukHOBeHHE CBOOOAHBIX pAJUKAIOB H nabopa

MOH-PAIUKAIIOB B DJIEKTPOXUMUUYECKHUX TOPHOM

nporeccax. MeToasl uUX OOHapyKeHus u paboTsI

uneHtudukanuu. I[IpumeHenue  MeTOJ0B

OXI' mnpu uccnegoBaHUM  OPraHUYECKHUX

peaKIii C OJTHOJIEKTPOHHBIM MIEPEHOCOM.

CHeKTpo3JeKTPOXUMHYECKUE METO/IbL. CemuH 1-6
Hosrie BO3MOYKHOCTH COBMECTHOTO ap B

UCIIOJIb30BAHUSA  DJIEKTPOXUMHUYECKUX U Jianor

CIEKTPOCKOMTUYECKHIX METOJIOB npu OBOM

U3YYEHUU  MPOMEXKYTOUYHBIX  IPOIYKTOB pexum

AJIEKTPOXUMHUECKOTO MIpEBpAICHHS: e,

3JIEKTPOHHBIX CIIEKTPOB moriouieHus, AMP-, BBIIIOJIH

OIIP-, NK-cnexTpos, CIIEKTPOB CHHUE
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KOMOHMHAIIMOHHOTO paccesHus. [Ipumenenue
yIBTPapUOIETOBOMH, BUTUMOM u
UH(ppaKpacHO! CHEKTPOCKONHH B KOMILIEKCE
C DJIEKTPOXUMUYECKUMH METOJAMU: CIIEKTPbI
NPOMYCKAHUSI M  CIEKTPbl BHYTPEHHETO
OTPaXKEHUS.

[Ipumenenue meronoB AMP u JIIP npu
UCCIIEI0BAaHUU ANEKTPOXUMUYECKHUX
peaKkIui. OCHOBHBIE HaInpaBJICHUSA
MCCJICIOBAHMM, COUETAIOIIMNX DIIEKTPOXUMHIO
u OIIP: oOHapyXeHHEe TPOMEKYTOUHBIX
paIuKaIbHBIX YacTHI[ JJIS yCTaHOBJICHUS
MEXaHu3Ma peaklMil, 3IEKTPOXUMUYECKOE
MOJIYYCHUE PAJUKAIOB JJIsi H3Y4YEHUs HX
XUMHYECKHX  CBOWCTB.  Muentudukanus
NMEKTPOXUMUYECKH TEeHEPUPYEMBIX
paauKaioB ¢ moMolIbio cekTpoB DIIP.
MeTtoni (hOTOAIEKTPOHHON CIEKTPOCKOIUH H
ero HCIIO0JIb30BaHUE npu  HU3YYCHHUH
3JIEMEHTApPHOTO aKTa 3JIEKTPOJHON peakuuu -
- IPOIIECCa CPHIBA AJIEKTPOHOB.

nabopa
TOPHOU
paboThI

DIIEKTPOKATATUTUYECKHE METOJIBI B
OpPraHMYECKON XUMHUHU. DINEKTPUUYECKOE IOJIe
Ha AEKTPOIAX KaK KaTaanu3arop

OKHCITUTENbHO-BOCCTAHOBUTENIHBIX ~ PEAKIUN
OPTaHWYECKUX COCAMHEHUN. 3aBUCHMOCTH
CKOPOCTH OKHUCJIEHUS WM BOCCTAHOBJICHUS
BEIIECTB OT TMPUPOABI  DJIEKTPOJA, OT
BBEICHUSI B €ro COCTaB aKTUBUPYIOIIUX
100aBOK. AncopOrnus BeIeCcTBa Ha
3JIEKTPOJIaX U €€ POJIb B IIEKTPOXUMHUECKUX
peaKuusx. ITpumepsr 3JIEKTPOJIOB,
SIBJISIFOLMXCS.  aKTUBHBIMHU  KaTalM3aTOpaMU
JJICKTPOXUMHYECKUX  pEaKIHil: IUIaTHHA,

3aBUCHUMOCTb CKOPOCTH OKHCIIEHUSI WU
BOCCTAHOBJICHMSI BELIECTB OT IIPHUPOJIBI
DJIEKTPOJA, OT BBEACHUS B €ro COCTaB
aKTUBUPYIOIIUX  J00aBOK.  AncopOrus
BEIIECTBA Ha DJEKTpojax M €€ poib B
AIIEKTPOXUMUYECKUX peakiusx. [Ipumepsr
AIIEKTPO/IOB,  SIBJISIIOIIMXCS ~ AKTUBHBIMU
KaTaJln3aTopamMu ANEKTPOXUMUYECKUX
peaxkiuii: miaTuHa, METaJIOKOMILIEKCHbIE
KaTaJau3aTopbl.  DIJIEKTPOKATAIUTHYECKHE
peakuu M MX 3HaYeHUEe B OPTaHUYEeCKOU
XUMUH.

Cemun
ap B
JTAAJIOT
OBOM
peXKHM
S
pedepa
T
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METAITIOKOMIUIEKCHBIE KaTaJM3aToOpPHI.
DONEKTPOKATaJIUTUUECKUE pEeakuuu M HX
3HAUYCHHE B OPraHUYECKON XUMHHU.

OcHOBHbIE THIIbI DIEKTPOXUMHYECKUX [Ipesen 4 1-6
IOPEBpAICHU OPraHUYECKUX COEAMHEHHH. Tanus
DNEeKTPOBOCCTAHOBIIEHUE OpraHUYECKUX Ha

COeTMHEHU N (xaToaHbBIC peaxiun): OCHOBE
YIJIEBOJOPOAOB,  TaJlOT€HOYIJIEBOAOPO/IOB, COBpEM
HUTPOCOETUHEHHH, KapOOHUIIbHBIX SHHBIX

COCIMHEHUH, a30METHHOB, KapOOHOBBIX MYJIBTH

KHUCTIOT U JIp. AHHOH-PaJUKajbl, UX CTPOCHUE MeINH

U PEaKIUOHHAS CIOCOOHOCTh. [IpoOiemsr, BIX

CBSI3aHHBIE CO CIEeUU()PUUECKUMU CBOMCTBAMU cpenct
AHUOH-PAIUKAJIOB. B
DNEKTPOOKUCIICHHE OpPraHHYECKUX

COCTUHEHUN (a"HomHBIC peaKIumn):

YIJIEBOIOPOOB, KapOOHUIIBHBIX

COCIMHEHUH, a30METHHOB, KapOOHOBBIX

KUCIOT M  CJOXHBIX d3(UpPOB, aMHUHOB,

COUPTOB M  (PEHOJOB, CEpOCOJAEpPKAIINX

COCIMHEHUHN,  a30TUCTBIX  TeTEPOIUKIIOB,

nopGUpUHOB M MeTaIONPOUPHUHOB U [Ip.

Karnon-paaukansl, UX  CTpOEHHE U

peakuuoHHass  cnocobHocTh.  [IpoOnemsl,

CBSI3aHHBIE CO CIEeNU(DPUUECKUMU CBOMCTBAMU

KaTHOH-PaINKAIIOB.

DIEKTPOXUMHUYECKOE MOJICJIUPOBAHUE CemuH 2 1-6
OpPTaHHYECKUX PEAKIHUN C OJHOIICKTPOHHBIM ap B

MEPEHOCOM: TPOOJIEMbI U  TMEPCIEKTHUBBIL. JTAAJIOT

Pa6oter O.}JO. OxnoOvictuHa, COCOHKHHA OBOM

WM., Kamuuckoro A.f., I'mruca C.C. u pexUM

TPYTHX. e

3ammra pedepara 10
Texymas pa6ora 40
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PyGe:xnast arrecranus

o

50

UTOoro

26

36

100
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

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

Jekyusa-ouanoz — conepxaHue NMOJAECTCS YE€pe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYACHT AOJKEH
OTBEYaTh HETIOCPEICTBEHHO B X0O/I€ JIEKLIUH.

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPEICTB - caMblii 3()(PEeKTUBHBIM
Cmoco0 JOHEeceHUs BaXHOH HMHPOpPMAUM TpU NYOJWYHBIX BbICTyIUIeHHsX. Cralg-mpe3eHTanuud ¢
UCIOJIb30BAaHUEM MYJIbTUMEIUITHOTO 000pyI0BaHUS MO3BOJIAIOT YP(PEKTUBHO U HATJISTHO MPEACTABUTH
CoZiep)KaHuEe HM3y4aeMoro MarepHaia, BBIICIUTh U MPOUJUTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECeT
MOYYUTENbHYI0 HH(OpMAalMIO, MOKa3aTh €€ KIIYEBbIE COJepxaTelibHble MyHKTHL. lcronb3oBaHue
MHTEPAKTUBHBIX  DJIEMEHTOB MO3BOJSET YCWINTh 3(Q(EKTUBHOCTh MMYOJWYHBIX  BBICTYIUICHUH,
SBJIAIOIINXCS YACThIO TPO(HECCHOHATLHOM e TEIbHOCTH MTPEenojaBaTels.

Pechepam — nicbMEHHBIN JOKJIA UM BBICTYIIEHUE IO ONPEIENIEHHON TeMe, B KOTOPOM coOpaHa
nH(OpMaLKA U3 OJHOTO WIIK HECKOJIBKUX UCTOYHHUKOB.

Texnonozus 31eKmpoHHo20 00yuenus (peanusyeTcs Npu MTOMOIIH IEKTPOHHONU HH(OPMALIMOHHO-

obpazoBarensHoil cpenpl (DUOC) COI'Y mnpu wucnonb3oBanuu pecypcoB OBC, mpu mnpoBeneHuun
aBTOMATHU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. I1.).

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

Ilpumeyanus:

1. Bce Buabl yueOHON pabOThl MOTYT MPOBOAUTHCA MUCTAHIIMOHHO HA OCHOBAHHMM JIOKAJIBbHBIX
HOPMATUBHBIX aKTOB.

2. B nensx peanuzanuy WHAMBUAYAIBHOTO MOIX0Aa K O0OYYEHHUIO CTYIACHTOB, OCYILECTBIISIONINX
Y4eOHBIM TpOIeCcC M0 WHIMBUAYAIBHOH TPACKTOPHUH B paMKax WHIAMBHIYAJILHOTO pabodero IuiaHa,
W3Y4YCHHE JAaHHOW JUCIUIUIMHBI MOXET OCYIIECTBISATHCS Yepe3 HHIUBUIYyalbHbIE KOHCYIbTAIIMH
MperoaBaTelis OYHO, B Yachl KOHCYJIBTAIMHA, MO 3JEKTPOHHOW IOYTE, a TaKXKe C WCIIOIh30BAHHEM
Webex, miatdopmsl quctannnonHoro ooyuexus Moodle, muunblii kabuneT crynenta Ha caiite COT'Y,
npyrux snementoB DM1OC COI'Y.

7. Y4e0HO-MeToaAn4YecKoe o0ecneuyeHue caMOCTOSATEIbHOM paﬁoTbl

CamocrosiTenbHass paboTa OO0ydYarOIMMXCSA SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.
CaMocTosiTenbHast paboTa MPOBOJUTCS C IEIBIO:

— CHCTEMaTH3aIlu{ U 3aKPETUICHHS TOTYICHHBIX TEOPETUICCKUX 3HAHUMA U MTPAKTUICCKUX YMCHHIMA
o0yyJaromuxcs CTyACHTOB;

— yIayOJIeHHsI ¥ PacIIiPEHUs TEOPETUICCKUX 3HAHUI;

— opMUpOBaHUS YMEHHI HCIIONB30BaTh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIHIO
U CHCIHATLHYIO JINTEPATYPY;

- (opMHpOBaHHS  CaMOCTOSTEIHHOCTH  MBIIUIEHUS, CIIOCOOHOCTE K  CaMOPa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO 1 CAMOPEATU3aINH;

— pa3BUTHUSA UCCIIEIOBATENLCKUX YMEHUH.

CamocTtosTenpbHas paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS Ha MPOTSHKSHUU H3YYCHHS BCEH
JTUCIUILTAHBI B COOTBETCTBUU C YTBEPKJICHHOW B y4eOHOM IUIaHE TPYAOEMKOCTBIO U COCTOUT U3:

- paboThl CTYJACHTOB C JICKIIMOHHBIMH MaTepHajaMH, TOWCKa ¥ aHaJW3a JIMUTepaTypsl H
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUHU TI0 33JJAHHOU TEME;

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

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

- IOATOTOBKH K 3a4ETYy.

18


http://lms.nosu.ru/

[lpy m3ydeHUM NaHHOW AMCUUMIUIMHBI MpeaycMoTpeHa 3amura pedepara. Bce Merommueckue
MaTrepuabl IPEACTABICHBI B CUCTEME TUCTaHIIMOHHOTO 00ydeHus: COI'Y.

MeToanuyeckue peKOMeHIAIUM 110 HANIMCAHUIO pedepaToB

Pedepar — nucbMeHHas paboTa IO ONpeleleHHOW HaydyHOW mpoOlseMe, KpaTKoe H3JI0XKEHUe
COZep)KaHUSI HAyYHOrO TpyJda WIM Hay4dHOH mpobnmembl. OH sBIseTCS ACWCTBEHHOH (opmoii
CaMOCTOSITEJILHOI'O HCCIIEIOBAaHMsI HAaydyHBIX IPOOJIEM HAa OCHOBE M3YUYEHMS TEKCTOB, CIELUAIbHOM
JUTEpaTyphl, a TAaK)K€ HAa OCHOBE JIMYHBIX HAONIOJCHHHA, HCCIEIOBAHUNA M TPAKTHYECKOTO OIBITA.
Pedepar nomoraer BbpaboTaTh HaBBIKUA U MPUEMBI CAMOCTOSATEIIBHOTO HAYYHOT'O IOUCKA, IPAMOTHOTO U
JIOTHYECKOTO M3JI0KEHUsI M30paHHOH MpOoOJIeMBbl U CHOCOOCTBYET MPHOOLICHUIO CTYACHTOB K HAYYHOH
JEsITebHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Beibop Temsbl uccnenoBanus. Tema pedepaTta BBIOUpPAETCs CTYAEHTOM Ha OCHOBE €r0 Hay4HOTr'O
uHTepeca. Takke moMoIIbs B BEHIOOPE TEMbI MOKET OKa3aTh MPENoJaBaTeb.

2. llnanupoBaHMEe HCCIEIOBaHUA. BKIIOYaeT coOCTaBlI€HHME KaJECHIApHOIO IUIaHA HAyYHOIO
WCCIIEIOBAaHMsI M TUIaHA MpeamnoiaraeMoro pedepara. KamenmapHblii TuiaH HCCIieZOBaHUS BKIIOYAET
CIIEAYIOIIME BJIEMEHTHI: BBIOOP U (opMyiIMpoBaHHE NPOOJIEeMbl, pa3paboTKa IUIaHa HCCIIEAOBAaHUS U
MpeIBapUTENILHOTO IJIaHa pedepara; cOOp M HM3y4eHHE HCXOAHOTO MaTepuaia, MOWCK JIMTepaTyphl;
aHaJIM3 COOpaHHOI0 MaTepuala, TeopeTHUecKas pa3padboTka npoOIeMbl; COOOIIEHUE O IPEIBAPUTEIBHBIX
pe3yabTaTax MCCIEAOBaHUS; JTUTEpaTypHOe O(OopMIICHHE HCCIEeI0BATENbCKON MPOOIeMbl; 00CyX)aeHNE
paboTHI (Ha CeMHHAPE U T. 11.).

[Tnan pedepara xapakTepu3yeT €ro colepaHue U CTpYKTypy. OH JOJMKEeH BKIOYATh B ceOs:
BBEJICHUE, IJle OOOCHOBBIBACTCS AKTYaJIbHOCTh IPOOJIEMBbI, CTAaBATCSA LeNb M 3aJa4d HCCIIEOBaHUS;
OCHOBHAsI 4acTh, B KOTOPOHW pPaCKpBIBACTCS COAEp)KaHUE TMPOOJIEMBI; 3aKIIOYCHHE, TJe 0000marTCs
BBIBO/IbI 10 TEME M JAIOTCSI IPAKTUYECKHE PEKOMEHIalUH.

3. Ilouck u wu3ydyeHue JmautTeparypbl. Jljis BbISBIEHUS HEOOXOAUMOW JMTEPATYphl CIEIYET
oOpatuThcs B OMOIMOTEKY MM K mpernonaaBaTento. Ilogobpannyro nureparypy cienyer 3aduKCUpoBaTh
cornacao 'OCT mo 6ubmmorpaduaeckomMy OMMCAHHUIO TPOU3BEACHUN TTEYaTH.

Jns pa3paboTku pecdepata IOCTATOUHO HU3ydeHHE 4-5 BaKHEHIIMX cTaTed Mo M30paHHOMN
npo6ueme. [Ipu nzydeHun nureparypbl HEOOXOJUMO BBIOUPATh MaTepHall, HE TOJBKO MOATBEPK A0
MO3MIIMIO aBTOpa pedepaTa, HO U MaTepual AJis OJIEMUKH.

4. OO6pabotka wmatepuana. [lpu 00pabOTkKe TMOTYYEHHOTO MaTepuajia aBTOp JOJIKEH:
CHCTEMaTU3HpOBATh €ro IO pPa3/ienaM; BBIIBMHYTh MU OOOCHOBAaTh CBOM THIIOTE3bI; ONPENENIUTH CBOIO
MO3UIMIO, TOYKY 3pEHHs] MO0 paccMaTpuBaeMoi mpoOjeme; YyTOUHUTh OObEM U COJEp)KaHUE MOHSITHM,
KOTOPBIMH TPUXOJUTCA OIEPUPOBaTh MpPH pPa3pabOTKe TeMbl; CHOPMYJIUPOBATH OMNpEAETIeHUS U
OCHOBHBIE BBIBO/JIbI, XapaKTEPU3YIOIIHE PE3yJIbTaThl UCCIEAOBAHUS; OKOHUYATEIBHO YTOUHUTh CTPYKTYPY
pedepara.

5. Odopmnenue pedeparta. Ilpu odopmienun pedepaTta peKOMEHIYETCS TPHUACPKUBATHCS
creayromux npasui: Cienyer nucaTh JIMIIb TO, YEM aBTOP XOUET BBIPA3UTh CYLUIHOCTb MPOOJIEMBI, ee
noruky; Ilucars crporo mocienoBaTenbHO, JOTUYHO, T0KA3aTeIbHO (IO CXeMe: Te3UC — 00OCHOBaHHUE —
BbIBOA); ITucare sipko, 0Opa3HO, *HUBO, HE TOJBKO BCKPBIBAas HUCTHHY, HO U OTpa)kas CBOIO MO3ULHUIO,
MpoMnara’iupys IMOJIydeHHbIe pe3ynbTathl; Ilucarh ocMmbicieHHO, coOnroAasl mpaBuja rpaMMaTUKU, He
370yNOTPeOIsisl HAYKOOOPa3HBIMU BBIPAKEHUSIMH.

Pedepar BbImonHsE€TCS B COOTBETCTBUU C TpPeOOBAaHUSMHU CTaHAAPTOB, pPa3paOOTaHHBIX IS
JAHHOTO BHJIA IOKyMEHTOB. PaboTa fokHa ObITh BHINOIHEHA HAa Oenoi Oymare cTaHJapTHOro jucta A4.
Tekct momkeH OBITH OTIIEUAaTaH Ha KOMIIBIOTEpE B TEKCTOBOM penaktope Microsoft Word u orBeuats
CIIEAYIOIIMM TPeOOBAHUSAM: MAapaMETPHI MOJIEH CTPaHUIL JOJDKHBI OBITH B IIpe/enax: BepXHee U HIKHEee —
no 20 mm, mpaBoe — 10 mm, neBoe — 30 mm, mpudpt — Times New Roman , pazmep mpudra — 14,
MEXXCTPOUHBIM HHTEpBaJI — NOIYTOPHBINA. JIEeHTa npuHTEpa — TOIBKO Y€pHOro 1BeTa. Hymepauus crpanun
B pedepare JoKHA ObITh CKBO3HOM, HauMHAsI ¢ TpeThel cTpaHuibl. Homep mpoctasnsercs apaOCKUMH
U paMu BBEPXY K10 CTpaHUIIBI CIIpaBa.
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[Tpu u3nokeHnn MaTepraia HeoOX0AUMO MPUACPKUBATHCS MPUHSATOTO TUIAHA.

bubnuorpaduueckuii  CMMCOK  COCTABISIETCS HAa OCHOBE HWCTOYHHKOB, KOTOpBIC OBLIH
MPOCMOTPEHBI W W3y4YeHBI CTYJASCHTOM NIpH Hanmucanuu pedepara. JlaHHBIM CHOHCOK OTpa)kaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTA, YTO MO3BOJISIET CYJIUTh O CTEIEHU €ro MOJATOTOBKU U
yriyOJieHMH B BBHIOpaHHYIO TeMaTuKy. Bcs mcnosnbp3oBaHHAs JHUTEpaTypa pa3MemlaeTcs B CIEIyIOIeM
MOPSAJIKE: 3aKOHOJIATENIbHbBIE aKThl, TOCTAHOBJICHUS, HOPMATUBHbBIE JOKYMEHTHI; BCA ydeOHas JIMTeparypa
B an(aBUTHOM TIOPSAKE, 3aTEM CPECTBA MEPUOTUUYECKON TIedaTH B aaaBUTHOM MOPSIIKE; UCTOUHUKHU U3
cetu MHTEpHET.

MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTHMEIUITHON Mpe3eHTalun

CrpykTypa M CcOZEp)KaHHME NpPE3EHTALMM — 3TO JIMYHOE TBOpYEeCTBO asropa. llonesHo
MCIIOJIB30BATh MAOIOHBI OPOPMIICHHS I IOJTOTOBKY KOMITBIOTEPHOH MPE3eHTAIUH.

Crnaiapl KelaTeNbHO HE IIEperpy’karb TEKCTOM, JIydlle pa3MECTUTb KOPOTKHE Te3uchl. Ha
crnaiiiax HeoOXOAMMO JEMOHCTPHPOBATh HEOOJbINIME (parMeHTHl TEKCTa JOCTYIMHBIC AJS YTCHUS Ha
paccrosHuu; 2-3 dororpaduu nnm pucynka. Hanbosnee BaxHbIi MaTepual Jy4dile BbIACIUTb.

Tabmuubl ¢ TUGPOBBIMU JTAHHBIMH IUIOXO BOCIPHHHUMAIOTCS CO CIIAH/IOB, B 3TOM Clly4ae
U poBOi MaTepHall, 0 BO3MOKHOCTH, Jy4YIlle PEJICTABUTh B BUAE I'PaKOB U AUArPaAMM.

He cnenyer wsnumiHe yBnekaTbCsi MyJIbTHMEAMHHBIMH 3(ddexkramu anmmanuu. OcoOEHHO
HEe)XeJaTelnbHbl Takue 3(QQEeKThl KaK BbUIET, BpallleHHEe, BOJHA, MOOYKBEHHOE MOSBJICHUE TEKCTa U T.J.
OntumanbHas HacTporika 3 (PEeKTOB aHMMAIMK — MOSBICHHUE, B MEPBYIO OUYepelb, 3arojioBKa claiina, a
3aTeM — TeKCTa o a63amaM. IIpu 3TOM eciin HECKOJbKO ClIaiiloB MMEIOT OJIMHAKOBOE Ha3BaHUE, TO
3aroJI0OBOK cllaiiia JOJIKEH IMOCTOSIHHO OCTaBaThCsl Ha SKpPaHe.

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

JKenarenpHO MOATOTOBUTH K KaXAOMYy Ciailly 3aMETKH IO JOKJIaLy. 3aTeM pacledaraTb X U
MCII0JIb30BaTh P MOJArOTOBKE MM Ha caMOM mpe3eHTauuu. MoXKHO pacredaratb HEKOTOpPbIE KIOUYEBbIE
CJIaliJibl B KAUECTBE Pa3laTOYHOI0 MaTepHuaa.

HeoOxomumo 00s13aTenbHO COOMIOIATh €IWHBIA CTHIIb O(QOPMIICHHUSI MPE3CHTAUN U 00paTuTh
BHHMaHUE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

CrnenyeT npoHyMepoBaTh ClIaliJibl. ITO MO3BOJIUT OBICTPO OOpalIaThbCsl K KOHKPETHOMY ClIaiily B
cilyyae He0OXOAMMOCTH.

Pexomenaanuy no cofaepKaHuio U CTPYKTYpE CIaiI0B MyJIbTUMEINHHON TPE3CHTALINHN:

1-i1 cnaiin (TUTYdBHBIN), HA (OHE KOTOPOTO CTYIEHT MpejacTaBiser Temy npoekra, 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 KPYyMHBIM pudToM. 371€ch XKe, €CIM MO3BOJIAET MECTO, MOYKHO HamHucaTh W 3ajadd. 3ajauu
MOTYT OBITH IIPE/ICTABICHBI U Ha CIEAYIOLIEM Claije.

4-i1 - cnaiin. ConepKHUT CTPYKTYpY pabOThl, KOTOPYIO MOXHO MPEJOCTaBUTh, HAIpUMEDP, B BUJE
rpaduyeckux OJOKOB CO CTpeNIKaMH. A Takke — IepedrciieHue NPUMEHIEMbIX METOJJOB U METOJIUK.

5-it - cnaiin. IlpexncraBnsercss conxepkaHHe W TeopeTHyecKass 3HAYMMOCTh mpoekTta. CyTb
pemraeMoil mMpoOJieMbl MOXKET OBITh TPEICTaBlIeHa B BHUAEC CXEM, TaOJMIl, auarpamm, rpaduKos,
¢dororpaduii, pparmenToB GpuiabMoB U T.. Ha TeopeTHueckyro 4acTh NMPEACTaBICHUS MPOEKTa JOHKHO
OBLITH CO3JaHO HECKOJILKO CJIAMI0B.

6-i1 - cnaiin. Bo3aMOXXHOCTH NPUMEHEHHs pe3y/IbTaToB paboThl Ha MpakTuke. Ha 3Ty Temy Taxke
JOJDKHO OBITh HECKOJILKO CIIAMI0B.

7-i1 cnaiin. I'maBHBIE BBIBOJBI, MTOTH, PE3YJIbTaThl IMPOEKTa IeNeco00pa3HO MOMECTHTh Ha
oTnenbHOM cnaiie. [lpu aToM He cienyeTr nepeuucisTh TO, 4YTO ObUIO CENaHO, a JAKOHUYHO HU3JI0KUTH
CYTb 3HAUMMOCTH IIPOEKTA WM MOJYUYEHHBIX PE3YyIbTaTOB UCCIIEJOBAHMSL.

[Tocnenuwmii ciaiin. B KoHel nmpe3eHTanuu KenaTeabHO MMOMECTUTH ciaiiy ¢ TekcTtoM «Cmacubo 3a
BHUMaHUE!».
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MeTtoanyeckue peKOMEHIALMH 110 UCN0JIb30BAHNI0 HHPOPMALIMOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTUH 00y4eHust

Jns  u3ydeHus JIEKIMOHHOTO MaTepuasia JUCHMIUIMHBI TPUMEHSIOTCS ayAHOBU3YaJbHBIC
(MyIbTUMEUITHBIE) TEXHOJIOTHH, KOTOpPhIE HE OTPHLAIOT TPaJUIMOHHBIC, MPOBEPEHHBIE BpPEMEHEM
METOBI MPENoaBaHus, HO, IIPH 3TOM, OHU MOBBILAIOT HATJIATHOCTh, UH()OPMATUBHOCTD, ONIEPATUBHOCTH
B T0/1a4e MH(pOpMANNH, MO3BOJIAIOT S3KOHOMHUTH BPEMs 3aHATHH.

Kaxngoe cemMuHapckoe 3aHATHE HMEET CBOIO 0coOyoo (opMmMy MpOBEICHHS, CBOIO
METOJIOJIOTHYECKYIO ~ CIelU(UKy, 4YTO TI03BOJSET pPAa3BHBAaTh Yy CTYAEHTOB pa3IM4YHbIE Kak
OOIIEKYJIbTYypHBIE, TaKk H HpodeccuoHaidbHble KommeTeHIuu. llocTaHoBka mpoGieMsl, pa3zdop
aKTYaJIbHBIX KOHKPETHBIX M TUIOTETHYECKUX CUTyallMd, co3JaHue aTMocdepbl auanora MexIy
IperoiaBaTeNieM U TPYIIONW MO3BOJISET padOTaTh WHAMBUIAYAIBHO W B MAaJbIX IPYIIaxX, KOJJIEKTHUBHO
oOCY)XKIaTh OIpEICTCHHBI TeMaMHM MaTepHal, a TaKKe HHUIMUPOBATH CaMOCTOSTENBHYIO pPadoOTy
cryaeHToB. [Ipy OCMBICIEHUH COJEpKaHUS BOMPOCOB MPAKTUYECKUX 3aHATHH Tpecieayercs Leib
COOJII0/1aTh MTPEEMCTBEHHOCTh B MPO(GECCHOHAIIBHOM U B TBOPYECKOM Pa3BUTHH CTY/ICHTOB.

KonTponb camocTodTenpHOM paboThl CTYAEHTOB IPHU3BAaH CHENaTh Ipolecc o0ydeHusl Oosee
LEJOCTHBIM M opraHuyHbIM. Ero 3amaua He ocTaBUTh 0€3 BHMMaHMS JaXKe, Ha IEPBBIA B3IIIAL,
MaJIO3HAYUTENIbHBIE BOTIPOCHI.

KoMmmproTepHOe TeCTHpOBaHUE MO3BOJISIET OCYIIECTBISTh UTOTOBBI KOHTPOJIb 3HAHUH CTY/ICHTOB.
TecToBelii Marepuan BKJIIOYAET B Ce0S COJEpKAHWE BOMPOCOB IO KaXAOMYy U3 0003HAUCHHBIX
IpOrpaMMOii pa3/iesoB.

Kaxnprii Bompoc mpenmoyaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEIU KOTOPBIX HMEIOTCS
a0COJIOTHO HEBEPHBIW, MPABWIBHBIA U B OONBLICH WM MEHBIIEH CTENEHH PACKPHIBAIOIINHA CYIIHOCTD
BoIlpoca. B mporecce KOMIIBIOTEPHOTO TECTHPOBAaHMSA 3ajada CTYIEHTOB OIpPEAEsIeTCs] Kak BBIOOD
NPaBWIBHOTO OTBETa M3 MHOroo0Opa3usi BAapHaHTOB. B TECTOBBIX 3agaHUSAX €CTh BONPOCHI Ha
COOTBETCTBHE. B mpomuecce KOMIBIOTEPHOTO TECTUPOBAHMS, 3a/1a4a CTYJIEHTA ONpeaenseTcss Kak BbIOOp
NPaBUJILHOTO OTBETA U3 MHOT000pa3usi BAPUAHTOB.

Bonpockl U Tembl, OTBOAMMBIC Ha BBHIMOJIHEHHE CAMOCTOSTEIHHONH pabOThl MO JUCHUIUIMHE, a
TaKXe KpUTEpUH OLIEHUBAHUS 110 KaXJIOMY BUy paboThl conepxkarcs B pazaene 8 PII/I.

8. OueHoYHbIE CpeCTBA /ISl TEKYIEr0 KOHTPOJIS YCIIeBaeMOCTH, Py0e:KHOI aTTecTanuu 1
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHHS THCHUIINHBI.

Pabouas mporpamma mnpenycMaTpuUBaeT MpPOBEIEHUE JIEKIMOHHBIX M MPAaKTUYECKUX 3aHATHH, a
TaKXKe CJIEYIOIIKEe BUbl pabOT: CAMOCTOATEIbHYIO paOdOTy CTY/IEHTOB MO MOATOTOBKE YCTHBIX JIOKJIA/I0B,
HaMMCaHUIO pedepaToB, MOATOTOBKY Mpe3eHTalUid U OOCYXJEHHH MO TeMaM TUCHMILUIMHBI - paboTy B
AKTUBHOM M MHTEPAKTHUBHOM (opMax.

Buasbi koHTpOJIA.

Pabouas nmporpamma npeanoaraet TeKyIuid ¥ NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuit KOHmpo.J1b — 5TO HENIPEPBIBHO OCYLIECTBISAEMBIM MOHUTOPHUHT YPOBHS YCBOCHUS 3HAHUU
u (popmHpoBaHHMS YMEHUI U HaBBIKOB B TEUEHHE CeMecTpa WM ydeOHOro rojaa. Tekylmuid KOHTpPOJb
3HAHWH, YMEHUM M HABBIKOB CTYJEHTOB OCYILIECTBIISCTCS B XOJA€ YUEOHBIX (AyJUTOPHBIX) 3aHATHUMH,
MIPOBOJIUMBIX IO pacnucaHnio. PopMaMy TEKyHIEro KOHTPOJS BBICTYHAKOT ONPOCHI HA CEMUHAPCKUX M
MPAKTUYECKHUX 3aHATHUSAX, a TAK)Ke KOPOTKUE (10 15 MuH.) 3a1aHKs, BHINOJIHSAEMbIE CTYACHTAMU B Hayaie
JIEKUUHU C I1IeJIbI0 NMPOBEPKU HAIMYMUS 3HAHUM, HEOOXOIMMBIX JJISi YCBOEHHUS HOBOIO MaTepuana WId B
KOHIIE JIEKLIVH JUIsl BBIICHEHUS CTEIIEHU YCBOEHUS U3JI0KEHHOI0 MaTepHalla.

PyOexxHbIII KOHTpPOJIb OCYILECTBISETCS MO Oojiee MM MEHEe CaMOCTOSITEIbHBIM pas3fesiaM —
y4eOHBIM MOJYJSIM Kypca M HPOBOJUTCS MO OKOHYAHWU M3Y4YEHMs Marepuasa MOAYyJs B 3apaHee
yCTaHOBJIEHHOE BpeMms. PyOexHbIi KOHTPOJIb MPOBOAUTCS C IENIBIO ONpEAETeHHs] KayecTBa YCBOEHUS
MaTepuajga yueOHOro MoAayis B IeloM. B TeueHue cemecTpa HPOBOAMTCS JBAa TaKUX KOHTPOJIBHBIX
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MEPOTIPHUSTHUS 110 TPAPUKY.
TeMbl M KPUTEPUH OLIEHUBAHUS CAMOCTOSATEIbHOM PadoThI

IIpumepHas TemaTHKa pedepaToB M Npe3eHTANNH

1. Brusinue cpenpl Ha SNIEKTPOTHBIC PEAKITUH.

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

3. CBs13b M@Ky CTPYKTYPOU MOJICKYIT U AJIEKTPOXUMUYECKUMU CBOMCTBAMHU.

4, Ponb  KBaHTOBO-XMMMYECKHUX TOAXOAOB B OOBSICHEHMHM SJICKTPOXHUMHUYECKHUX  CBOMCTB
OpPTraHUYECKUX MOJICKYJI.

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

6. DNEKTPOIN3 IPU KOHTPOIUPYEMOM MOTEHIHAIIE.

7. B3auMocCBsI3b OTJICIBHBIX AIEKTPOXUMHUECKUX METOIOB.

8. B0O3MOXXHOCTH  pa3iMyYHBIX DJIEKTPOXUMHYECKHMX METOAOB HCCIEOBAHUS  OPraHMYECKUX
COCIMHECHU.

9. [TepemenHOTOKOBAS TTOJISIpOTpadus.

10.  Ocummtorpaduyeckas mojasiporpadus U MUKINICCKAss BOIbTAMIICPOMETPHS.

11.  TlpumeHeHHE IUKINYECKONW BOIHTAMIIEPOMETPHH B OPraHUYECKON XUMHH.

12. BousibTamriepoMerpust Ha TBEPABIX JIEKTpoAax. JIMCKOBBIN BpaIlatOLIUAICS 3JIEKTPO] U JUCKOBBII
BpAIAIOLIUIACS IIEKTPOJI C KOJBLIOM. Pexxumbl paboThl Ha IMCKE C KOJIBLIOM.

13.  KavecTBeHHBII M KOJIMYECTBEHHBIH mossiporpaduueckuii anamms. Juddy3nonnsni ToK.

Kongencaropusiii Tok. Murpanuonnsiii Tok. Tok Makcumyma. Kunernueckuit Tok. TexHHKa
9KCIIEPUMEHTA.

14, Bo3HUKHOBEHHE CBOOOJTHBIX DPATUKAJIOB U HOH-PAJAMKAIOB B JJIEKTPOXMMHUYECKUX IMpOLIEecCcaXx.
MeTobl UX OOHApPYKEHUS U UICHTU(DUKAIINH.

15.  TIlpumenenue metogoB DXI MpH HCCIETOBAaHUHM OPTaHMYECKUX PEAKIHUIl C OJHOAIEKTPOHHBIM
[IEPEHOCOM

16.  DnekTponu3 Ha TBEPIBIX AIIEKTPOAAX MpU KOHTponupyemom noteHmuane (OKII).

OueHOYHBIH JINCT 3alMTHI pedeparta

HanmeHnoBanue BuisiB1eHHBIE OrMmerka
MoKa3arTeJs HEJ0CTATKHU U
3aMeYaHus
I. KAYECTBO UCCJEJOBATEJbCKOMN PABOTHI (PE®EPATA, ITIPOEKTA)
1. CooTBeTCTBHE COIEpPKaHUSI paOOTHI 3aJIaHUIO 0,5
2. 'paMOTHOCTb M3JI0’KEHMSI U Ka4eCTBO 0popMIIeHHs pabOThI 0,5
3. CaMOCTOATENBbHOCTb BBINOJIHEHUS paboThl, IIyOMHA 0,5

popabOTKK MaTepuana, UCHOJIb30BaHUE PEKOMEHIOBaHHON
Y CIIPaBOYHOM JIMTEPATYPHI

4. O00CHOBAHHOCTh M JOKA3aTCIbHOCTH BHIBOJIOB 0,5
OO01as orteHKa 3a BelmoiHenue 1P 2

II. KAYECTBO JOKJIAJIA

1. CooTBeTCTBHE COIEPKAHUS TOKJIAA COJEPIKAHUIO PAOOTHI 0,5

2. Beiienenne 0CHOBHOM MBICITH paOOTHI 0,5

3. KauecTBO M3105K€HUsI MaTepuana 0,5
OO01as o1leHKa 3a JOKJIag 15
II1. OTBETHI HA TOITOJIHUTEJIBHBIE BOITPOCHI H(’) COJEPKAHUIO PA’BOTI)I
Bomnpoc 1 0,5
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Bomnpoc 2 0,5
Bormpoc 3 0,5
OO611ast OIIEHKA 32 OTBETHI HA BOIIPOCHI 1,5
HNTOI'OBAS OLIEHKA 3A 3AIUTY 5

KpnTepnn OLCHUBAHUSA CTYJACHTA 3a MOATOTOBKY INPE3CHTAllUN

O1eHK
5 4 3 2
a
ITouTH NOITHOCTBIO He Bce BaxkHeiimme
PaboTa MoJIHOCTEIO cIeiladel Hanbolee KOMIIOHEHTBI Pabora crnemana
3aBeplICHA Ba)KHBIE KOMITOHEHTBI paboThI dbparmeHTapHO
paboThI BBITIOJIHEHBI
PaGora Pabora nemoucTpuUpyeT
pupy Pabora Pabora
JTEMOHCTPUPYET IIOHUMaHHE OCHOBHBIX
JIEMOHCTPHUPYET JIEMOHCTPHUPYE T
ri1y0oKoe MOHUMaHue MOMEHTOB, XOTS
IMOHUMAaHHue, HO MHUHHUMAaJIBLHOE
OITHCHIBAEMBIX HEKOTOPbIC JETAIN HE
HEIMOJIHOE [IOHUMAaHHE
MPOIECCOB YTOUHSIOTCS
JuckyccroHHbIE
MaTepHuabl €CTh B
HNmMmerotcsa HekOTOpBIE HaJIMYWUH, HO HE
Conep JlaHBI HHTEPECHBIC MaTepHabl b CHOCO6C";B T Munumym
KaHU P P yIo JUCKYCCUOHHBI X
e JMCKYCCHUOHHBIE JIUCKYCCHUOHHOTO IMOHUMAaHHUIO MATEDHAIOR
Matepuaibl. 'pamotHo | xapaktepa. Hayunas IPOOJIEMBI. MHHEM "y '
HCIIONb3YEeTCS JIEKCHKA UCIOJIb3YETCH, Hayunas Ha HHZZ
Hay4JHasl JIEKCHKa HO MHOTIA HE TEPMUHOJIOTHUS WU Te y;HHOB
KOPPEKTHO. HCIIOJIB3YETCS Mo p
WJTU UCTIOJIb3YETCS
HEKOPPEKTHO.
[Ipemyioxena
B OonpmmaCTBE
coOcTBEHHAs
clay4JaeB WNuorna Hurtepnperany s
HWHTEpIpETaIys WK
MpeiaraeTcs TpeiaraeTcs OorpaHUYeHa
pa3BUTHE TEMBI
coOCcTBEeHHAs coOCTBEeHHAs 1507051
(00600meHus,
WHTEPIPETALHS WIN WHTEpIpeTaIus OecriouBeHHA
MIPUIIOKEHUS,
pPa3BUTHE TEMBI
aHaJIOTHUHN)
Jv3aliH Toru4eH u . N N .
- [In3aliH ecTh JwnsaiiH ciydaitnpiii | /{u3aiiH He siceH
OUEBHUIECH
. Het mocTostHHBIX OIeMEHThI
Auzai HNmerorca moctosuuele | MIMerOTCS MOCTOSIHHBIE JJIEMEHTOB nu3aiHa
H SJIEMEHTEI JU3aliHa. SJIEMEHTEI TU3aliHa. nu3aitHa. J{nzaiia MEIIaT
Juzaiin noguepkuBaer | J{U3aiiH COOTBETCTBYET MOXKET U HE COJIEpKaHUIO,
CoZIepKaHUE. COJIEPKAHUIO. COOTBETCTBOBATH HaKJIaABIBAsSICh
COJIEPKAHUIO. Ha HEro.
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[TapameTpsl
mpudTa -ITapameTpsl HE
Bce nmapamerpsl pu p p
IpHATa XOPOLLO [Tapamerps! mpudra HEI0CTATOYHO 1o100paHblI,
P P noao6pansl. [pudt XOPOIIO JIeJIaf0T TEKCT
110/100paHbl (TEKCT
YUTACM. o100paHbl, MOTYT TPYJIHOUYUTAEM
XOPOIIIO YUTACTCH)
MeIIaTh bIM
BOCITPUSITHIO
Xopoio nmoaodpana,
COOTBETCTBYET I'paduka mamo I'paduka He
I'pag M ['paduxa cooTBETCTBYET pad pad
COZICPIKAHUIO, COOTBETCTBYET COOTBETCTBYET
HKa COIEPIKAHUIO
oOorarmaer COAEP)KAHUIO COJIEpKAHUIO
coziep)KaHue
MHoro omunooK,
I'pam Her ommboxk: Hu Ectb ommoOku, JEeTAr0IINX
MuHuManbHOE
OTHOC | TpPaMMaTHUYECKUX, HU MeEIIAIOIINe Marepual
KOJIMYECTBO OIIHOOK
Th CHHTAaKCHYECKUX BOCITPHUSITUIO TPYIHOYHTAEM
bIM

Ilpomesricymounslii KOHmMpPOAb - WTOTOBas OLCHKA 3HAHWW CTYJIEHTA, OCYIIECTBISETCS IO
HAKOMUTEIILHON CHCTEMe CYMMHPOBAaHUEM OalIOB, MOJYYEHHBIX B IPOIECCE TEKYIIETo U PyOeKHOTro
KOHTPOJISL.

dDopmMa MPOMEKYTOIHOTO KOHTPOJIS —3a4eT.

[IpoBeneHue TEKYyMIEr0 W MPOMEKYTOYHOTO KOHTPOJIS [0 JUCHIUTUIAHE
coorBercTBuH ¢ [lonoxenuem COI'Y.

OCYILICCTBJIAICTCA B

BajuibHasi cTpyKTYypa OleHKH

Makc. Ko-Bo
®opMa KOHTPOJIA
OajoB

Texywjaa oyenxka cmyoenma ¢ meuenue 1-8 nedenu, B ToM uncie: 50
- BBICTYTUICHHS] HA CEMUHAPCKUX (IIPAKTHUECKUX ) 3aHITHSIX 40
- BBIIIOJIHEHUE U 3a1uTa pedepara 5
- IpEe/ICTABIICHNE MPE3CHTAIIUU 5
Tecmuposanue 50

Hroro 100

IIpumepHbIe 3a7aHUA 11 NPAKTHYECKUX (CEMHMHAPCKUX) 3aHATHI

IlepBas rpynmna Bonpocos:
1. Yro Ha3bIBaeTcs 3nekTpoian3om? Kakue mpouecchl 21eKTposin3a, Halle e IUPOKOe IPUMEHEHNE B
MPOMBIIIIJIEHHOCTH, BaM U3BECTHBI?
2. Ha 4éMm ocHOBaH moTenuoOMeTpudeckuil Meron uccienoBanua? KakoBsl ocoOeHHOCTH MeTona pH -
MeTpun?
3. Kakue meronsl OTHOCATCA K MeToAaM BosibTamrepoMerpuu? IlpuBennrte npumepsl NPUMEHEHMS
METOJIOB BOJIbTaMIIEpOMETpUN?
4. Kem Ob1 pa3paboTtan MeTo kiaccuuecko nossiporpadun? Ilouemy on tak Obl1 Ha3zBaH? B 4éM cyThb
meTtona’?
5. Uto coboit mpencTaBiseT METOJl XpOHOIOTeHImoMeTpuu? YeM ompenensercs "mepexoiHoe Bpems"
meroxna?
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6. Ha uéMm ocHOoBaH MeTo KoHAyKTOoMeTpuu? B uéMm ero cyts? Kakoe oH nMeeT npuMeHeHue?

7. B uém ocobenHocTh MeTona KymoHomerpun? Ha kakom 3akoHe OH ocHOBaH? KakoBwl ero
BO3MO>XHOCTH?

8. DnekTponu3 npu KOHTpoJaupyemMoM noreHuane. Kakyio nadopmaiuo MOXHO MOIYYUTh C TOMOIIbIO
3TOro MeToja’?

9. Kakue BemiecTBa Ha3bIBalOTCA 3JEKTpoiAuTaMu? UTO Bbl 3HAETE O TEOPUU DIIEKTPOIUTHYECKON
nuccouuanuu? IlpuBenure npumepsl 3JI€KTPOIUTOB.

10. Kakue BemecTBa Ha3bIBaroTCs HednekTponutramu? IlpuBenuTe mpumepbl BEMIECTB, OTHOCAUIMXCA K
HeaterpoiauTam? Kak uX MOKHO OTJIMYUTH OT 3JIEKTPOIUTOB?

11. Bonopoansiit nokazarens. [lonstue o pH pacTBopoB.

12. IloHATHEe O CTaHJAPTHOM 3JIEKTPOJHOM MOTEHIMANE. DJIEKTPOXUMHUUYECKUN Psi HaIpsHKEHUN
METaJIJIOB.

Bropas rpynna Bonpocos:
13. MexaHu3M BO3HMKHOBEHMSI Pa3HOCTH IOTEHUIUAIOB MEXIYy METAJJIOM U PacTBOPOM €ro COJIH.
HopMmanbnbliii noteniuman. Ypasuenue Hepuera.
14. Yro coboii mpencTaBisieT ralbBaHU4ecKuii aeMenT? KakoBa cxema rajibBaHUYECKOTo 3JIeMEeHTa?
15. Kakue mnoTeHUMallbl CHUCTEM HAa3bIBAIOTCA PEAIbHBIMH  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU
noreHuuanamu? OT 4ero OHU 3aBUCAT?
16. MeTtoa npsiMOro NOTEHUMOMETPUUECKOTO OlpeAesieHus. /{1 Kakux 1eseid OH UCIOoJIb3yeTcs?
17. Kakue 31eKTpo/Ibl HCTIONB3YIOTCS MPU MOTEHIMOMETpHUeCKOM TUTpoBaHuu? TloHsTHE 00 AIIeKTpoaax
CPABHEHUS U UHIUKATOPHBIX JIEKTPOJAX.
18. 3apucyiite cxemy Kiaccuueckoro mossiporpada I'eiipoBckoro. Kakoit ayiekrpom B 3TOM cirydae
Ha3bIBaeTCs pabouynM, a Kakoil - BcnoMmorareiabHbiM? Kak QyHKIIMOHUPYET ycTaHOBKA?
19. Kakoii Bua ummeer kiaccuueckasmnossporpamma? [louemy oHa wuMeeT BUJ BOJHBI? 3aluIINTe
ypaBHEHHUE AJis IpeenbHOoro AugGy3noOHHOTO TOKa, BbiBeaeHHOe []. MnbkoBuueMm.
20. Kak mnpoBoauTCs H3MEpEHUE BBICOTHI BOJHBI M HAXOXJAECHUE IOTEHIMAla IIOJYBOJIHBI IIPU
rpaduyeckoii 00pabOTKe KIACCMYECKOW IMOCTOSHHOTOKOBOHMONMSApOrpaMMbI? OTBET TMOSICHUTE C
MIOMOUIbIO PUCYHKA.
21. VYpaBHenue mnoisporpaduyeckoit BomHbl ['eifipoBckoro - MnbkoBuya. Kak MOXXHO mHepecTpouTh
KJIACCUYECKYIOTIOJISIpOTpaMMy JUIsl pABHOBECHOT'O ITpOLecca B MOMTyI0rapu(pMUIecKux KoopanHaTax?
22. Ha3zoBuTe sBIIEHUS, KOTOpble NPUBOAAT K HCKKEHHUIO MOJIIporpamMMbl. YeM OHM MOTYT OBITh
BbI3BaHbI? Kak UX yCTaHOBUTH M YCTPAHUTH?
23. VYpaBHenue mnoisporpaduyeckoit BomHbl Koyrenkoro - I'anyma s oOpaTHMMBIX IPOLECCOB,
MPOTEKAIOIMUX C OBICTPHIM XUMHUYECKHMM MpPEBpAllEHMEM MPOAYKTa peakuuu (IIPOTOHHPOBAHUE,
JUMEpH3alys U Jp.).
24. VYpaBHeHue mnoisporpapuyeckoil BoJHBI MaiipaHOBCKOro Juisi HeoOpaTHMbIX mpoieccoB. Ero
IpUMEHEHHE IpU 00paboTKe MOISIPOrpaMm.

Tperbs rpynna Bonpocos (yNpaxHeHHs U 32/1a4H):
25. Ilpu nongporpadgupoBaHum / Smn pacTBOpa COJMM IIMHKA BbICOTA BOJHBI LMHKA Obwia 29,5 ma. Ilocne
npubaBneHuss 2 mi1 CTaHAAPTHOTO pacTBOpa ¢ KoHIeHTpauuei 1uuka 0,000256 2-uon/1 BbICOTa BOJIHBI
yBenu4miIach 10 41,5 mm. Onpenenure KOHIEHTPAIUIO IMHKA B aHATU3UPYEMOM PacTBOPE (8 MOab/T1).
26. Ilo monsiporpaduyeckuM NaHHBIM Ui Tamus Ha (oHe komriekcoHa lllompenenuts moreHuman
MOJIYBOJIHBI M YHCJIO 3JEKTPOHOB, YYaCTBYIOIIMX B peakuuu (i1 pelieHds 3aJadyd HeoOXOoauMo
NEPECTPOUTH MOJSAPOrpaMMy B MOJTYIOrapu(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 45,0
27. Ilpu cHATUM BOJIBTaMIIEPHON KPUBOW KaJIMUs C UCIOJIB30BAHUEM PTYTHOTO KaIllE€JIbHOTO 3JIEKTPOJIa U
aMMOHHIHO-aMMHUa4HOT0 (hOHA OBUIM MOJYYEHBI CIEIYIOLIE JaHHbIE:
-E,e 01 02 03 04 05 06 07 08 10
hww 20 20 30 35 45 25 45 46 47
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I[To sKcnepuMeHTaIbHBIM TOYKaM ONPEACTUTh MTOTEHIIUAI TIOTYBOJIHBI.
28. Ilpu monsporpadupoBaHUM PACTBOPOB CTAHIAPTHBIX OOPA3lOB CTAIM, COJACPXKAIIMX 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 KannOpPOBOYHBIN TpaduK M BBIYHCIUTH COACP)KaHHE MEIU B HEM3BECTHOM O0pasle, eciu
BBICOTA BOJIHBI COCTABIIAET /5 MM.
29. BbIUHMCIUTh KOHLIEHTPAIMIO KaJIMHsI B PacTBOpE, €CJIM IpH aHaiause /5 ma pacTBopa, COACpPIKAIIETo ,
BbICOTa moJsiporpaduueckoil BomHbl coctaBuna 20,5 mm, a mocie no0aBieHUs 2 M1 CTaHIApTHOTO
pactBopa - 0,053 u xJI0pHaa KaJMHs BEICOTA BOJHBI YBEIUYHIACH 110 24,3 MM.
30. IlpuBenuTe cxemy peakiiH JIEKTPOXUMHYECKOI0 BOCCTAHOBICHHUS HUTPOOEH30ja B KUCIOU cpelie.
Kakue mpomexyTouHble MPOAYKTHI ITpH 3ToM 00pa3ytorcs? Kakoe mpoMBINUIEHHOE 3HAYSHUE UMEET ITOT
npouecc?
31. Ilpennoxure 3MEKTPOXUMHUUYECKHI MeTOJl CMHTe3a 1o peakuuu Komwbe 2,9-numermngexana. Kakoe
3TO MOKET UMETh MPAKTUYECKOE 3HAUCHUE.
32. Pazb6aBunm 50 M CTOYHOHM BOJBI, coaepxamieit gpenoin, no 250 ma n nonsiporpaduposanm. Beicota
BOJIHBI (peHoNa mpu yyBcTBUTENbHOCTH 1/10 okazamack paBHOU 24,5 ma. OmnpenenuTs KOHIEHTPALUIO
¢deHoma B CTOYHOH BOAEC B (Me/1), €CU TPH TONApPOrpadUpPOBAaHUM CTAHIAPTHOTO PACTBOPA,
conepkamiero 25,6 me denona B 250 ma, mpu 4yBcTBUTEIbHOCTH mpubopa 1/100 BbicoTa BOJHBI
cocraBuia 38,5 mm.
33. Beruuciure no ypasHenuto Hepuera
ANIEKTPOAHBIN MOTEHIMal LUHKAa B pacTBope xjopuaa uuHka (lI), B KOTOpoM akTMBHOCTb HOHOB
[IUHKAACOCTABIISET , €CIIH .
34. OOBsICHUTE, YTO IPOUCXOTUT B HEBOJHOM AIPOTOHHOM PACTBOPHUTEIIE C MOJIEKYIISPHBIM KHCIOPOIOM
MIPH €T0 NEKTPOXUMUYECKOM BOCCTaHOBIeHUHU. KakuenntepMeauaTsl IpU 3TOM BOSHUKAIOT?
35. BO3MOXHO 1M 3JIEKTPOXMMUYECKOE OKHCICHHUE MOJIEKYJIIPHOIrO KHUCIOpPOJa B alpOTOHHOM
pacTBopHTeIe Ha TBEPIOM IUIaTHHOBOM aHoze? KakoBsl poaykTs anekTposusa? [5, ¢. 30].
36. Kak mpoucxoauT 3meKTponu3 cyib(ara HUHKA B BOJHOM pactBope? Kakue mpu 3TOM 00pasyroTcs
MPOAYKTHI Ha KaTo/ie ¥ aHoie?

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

IlepBas rpynna tectos (1 6,10K)

Jlamnouka npubopa ISl WCHBITaHUS BEIIECTB HAa 3JIEKTPUYECKYIO IMPOBOJUMOCTb 3arOpUTCS IpH
MIOTPY’KEHUH JIEKTPOIOB B

BOJHBINM PaCTBOP Caxapo3bl U INIMLEPHUH

+ BOJHBIN pacTBOpP XJIOPHUJIA HATPUSA U YKCYCHYIO KUCIIOTY

AlEeTOH M KpaXMaJIbHBIN KIIEHCTED

[JIMLIEPUH U 9TaHOJI

He npoBoadT snexkTpuyeckuii Tok 006a BemecTBa

cepHasi KUCI0Ta (BOJIHBIM pacTBOP) U YKCYCHas KMCI0Ta (BOJIHBIN pacTBOp)
THJIPOKCU HATPUs (BOAHBIN pacTBOp) U KapOOHAT KaJIbLIUs

+ kucnopoa (»KUJIKOCTh) U ATAHOJ

COJISTHAs KUCJIOTa U OEH30I1

Jlamrouka mpubOpa AN HUCOBITAHHUS BEIIECTB HA DJIEKTPUYECKYIO NMPOBOAMMOCTb HE 3arOpUTCS NpHU
MOTPYKEHUH JIEKTPOJIOB B
+BOJHBIN PACTBOP caxapo3bl
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BOJIHBIN pacTBOP XJIOPUJIA HATPUS
MYpPaBbUHYIO KHCJIOTY (BOJIHBIN pacTBOP)
pacruiaB THAPOKCH/IAa HATPUS

Jlammiouka mpuOOpa AN UCOBITAHHS BEIIECTB HA DJIEKTPUYECKYIO NMPOBOAMMOCTb HE 3arOpPUTCS TPHU
MIOTPY>KEHUH JIEKTPOJOB B

pacIuiaB rUIPOKCUAA Kallus

BOJIHBIN pacTBOp cyib(ara HATpuUs

MYpaBbUHYIO KUCJIOTY (BOAHBIN pacTBOP)

+ BOJHBII pacTBOpP 3TAHOJA

CHIIBHBIM DJICKTPOJIUTOM SIBJISIETCS
YKCYCHAs KUCIIOTa
[IMaHOBOJIOPOIHASI KUCIIOTA
CEpOBOJIOPOAHASI KUCIIOTA

+ GPOMOBOIOPOIHAS KHCIIOTA

CUWJIBHBIM 3JIEKTPOIUTOM SIBIISIETCS
+ anerar aMMOHUA

TUAPOKCHU]T METUIIAMMOHUS
TUApOKCH aMMOHUA

TUAPOKCH]T (DEHHITAMMOHUS

Ca0ObIM JICKTPOJIUTOM SIBIISICTCS
+ (TOPOBOIOPOIHAS KUCIIOTA
XJIOPOBOZOPOIHASL KUCIIOTA
OpOMOBOZOPOTHAS KACIIOTA
HOJIOBOZIOPOIHASL KUCIIOTA

CnabbIM 2IIEKTPOITUTOM SIBIISIETCS
XJIOpHUJ aTFOMUHUSA

HUTpPAT ATFOMUHUS

cynbdar amoMuHUS

+ THUAPOKCH]I ATFOMUHUS

B pesynbrare 351eKTpoau3a BOJHOTO PacTBOpa XJIOPUAA MEIHU MTOIYYaroT
Me€Jb, BOJIOPOJ, KUCIIOPOJ,

+ XJ0p, MEIb

COJIIHYIO KHUCJIOTY, MEAb

BOJIOPO/JI, KUCIIOPO

[Tpu snexTponn3e BOAHOTO pacTBopa cyibdaTa MEU B KaUeCTBE MPOAYKTOB PEAKIIMU MOTYYatoT
+ Mezb, CEpHYIO KHCIIOTY, KUCIOPOJ

BOJOPOJ, KUCIOPOA, MEb

MeJib, cepy

Mé€Zlb, CEPHYIO KHCIIOTY

ITpu srekTponm3e BOAHOTO pacTBOpa Cynb(ara HATPUS MOTyYarOT
HATpHUii, BOAOPO, CEPY

CEPHYIO KUCIIOTY

HaTpui, cepy

+ BOIOPOA, KUCIOPO
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[Ipu s1eKTpoar3e BOJHOTO pacTBOpa rUAPOKCHIA HATPUS MOTydaroT
+ BOAOPOJ, KUCIOPOJ,

BOJIOPOJI, XJIOP

BOJIOPOJ, XJIOP, TUIPOKCU KaTHs

KaJIui, XJIOp

Bropas rpynna tectos (2 0,10K)

Bogopoausim nokasaresnem (pH) HazbiBaroT

+ necsTHYHBIA Torapu(M KOHIIEHTPALUA HOHOB BOJIOPO/IA, B3STHIN C TIOJOKUTEIBHBIM 3HAKOM
BEJIMYMHY KUCIOTHOCTH PacTBOpa

3HAYEHUE CTENEHU JUCCOLUALIMU BOJbI

OTHOCHUTEJIbHYIO IUIOTHOCTB 'a3a Mo BOJOPOIY

KaxoBbl 3HaueHus1 BOJOpOHOTO Mmoka3atens (pH) B HelTpanbHOM BOIHOM cpene?
>7
<7
+7
14

KaxoBbl 3HaueHus1 BoJopoiHOro nokasarens (pH) B kucioit BoaHoit cpene?
+ <7

7

>7

8

KaxoBblI 3HaY€HMs BOJOPOIHOTO MOKA3aTels B IIEJIOYHON BOJHOU cpene?
+>7

7

<7

3

K pactBopy ruzpokcuaa 6apus 1o KarisM NpUIMBAIOT CepHYIO KucioTy. Kak OyneTr n3MeHsaThes
AIEKTPOIPOBOAHOCTD CUCTEMBI?

+ B Ha4aJle yMEHBILIUTCS], & 3aTEM BO3PACTET

BHA4aJIe BO3PACTET, a 3aTEM YMEHBIIUTCS

IIOCTEIIEHHO BO3PAaCTET

MOCTCIICHHO YMCHBIIUTCHA

Mertaiin, KOTOpPbIil MOXKET OBITH MOJIYYEH IPU JIEKTPOJIN3E BOJHOTO pacTBOpa €ro COJid, - 3TO
HAaTpUM
Oapuii

KaJILIIUNA

+ Menpb

MerTain, KOTOPBIH He MOXKET OBITh TIOJYYEH IMPH JIEKTPOIU3E BOJTHOTO PACTBOPA €TI0 COJIH, - ITO
IIUHK

+ kanui

CBUHEI]

cepebpo



[Tpm snexTponuse BOAHOTO pacTBopa cynbgara Menu (1) C HHepTHBIME AJIEKTPOIaMH Ha aHOZE
IIPOUCXOIUT

OCaXKIECHHUE MEAU

BBIJIEJICHUE BOAOPOJA

+ BBIIEJIICHUE KUCIOPOaa

OKHCIICHHE CYyIb(paT-HOHOB

DNEeKTPOoJIM3 BOAHOTO PAacTBOPA MOBAPEHHOW COJIM - ATO CIIOCO0 OJHOBPEMEHHOTO MOJy4CHHUS
HATpHs U KUCTOpoja

HaTpHs, XJIOpa U BOJOPOAA

TUAPUJIA HATPUS, XJIOpa U KUCIIOPOJia

+ rUAPOKCHIA HATPHs, XJIOpPa U BOJOpOIa

Yr1o0bl ONpEICITUTD, IIUHK WK CBUHEIl HAXOUTCS B JJIEKTPOXUMUIESCKOM PSIY HAPSKEHUI METAJIIOB
JIeBee, MOJKHO BOCITIOJIb30BATHCS

xmopugom meau (I1)

+ autpartom cepedpa (I1)

Cy/b(haToOM ATIOMUHHS

dbocdaTom uHKA

Kucnas cpena B mpuaHOIHOM MPOCTPAHCTBE 00pa3yeTCsl MPH AIIEKTPOIIU3E BOJIHOTO pacTBOpa
Hoauma Kanus

Opommia Kamus

XJIOpUAA Kanus

+ dropuna xanus

Kak B mpOMBINIJIEHHOCTH MOTYYar0T METAJUTMYECKUI INHK?

3JIEKTPOJIM30M pacIllaBa XJIopuaa LUHKa

AJIEKTPOJIU30M BOJHOI'O pacTBOpPA CEPHOKUCIIOTO LIMHKA

+ 3JIEKTPOJIU30M PacTBOPA, MOJTYYEHHOT0 00pabOTKOM CEpHOM KUCIOTOM IUHKCOASPKALUX Py
BOCCTAaHOBJICHHEM ITHHKCO/ICPKAIINX MUHEPAJIOB MUPOTEXHHYECKIM CIIOCOO0OM

Tperbs rpynna tectos (3 0J10K)

[Ipu nonsporpadupoBaHuu/Smz pacTBopa COJM IIMHKA BBICOTAa BOJHBI IMHKa Obuta 29,5 mn. Ilocne
npubaBneHuss 2 mi1 CTaHAAPTHOTO pacTBOpa ¢ KoHIeHTpauuei 1uuka 0,000256 2-uon/1 BbICOTa BOJIHBI
yBenu4miach 10 41,5 mm. Onpenenure KOHIEHTPAIMIO IMHKA B aHAIM3UPYEMOM PacTBope (6 mo.wv/1) n
YKa)XUTE MTPABUIIbHBIN OTBET.

0,0000573 2-uon/n

+ 5,73*monv/n

6*monv/n

0, 000067 monv/n

[To nonsiporpaduyeckuM AaHHBIM JUIs Tausg Ha QoHe KomiuiekcoHa |llompenenuTs mnoreHmMan
MOJIYBOJIHBI M YHCJIO 3JIEKTPOHOB, YYAacTBYIOIIMX B peakuuu (g pelieHus 3a7adyd HeoOXOoIuMo
NEPECTPOUTH HOJSAPOrPaMMy 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 ykaxnte MpaBUIIbHBIN OTBET.

, Ctg=0.057

+,n=1

,n=11
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,h=0.8

IIpy cHATHM BOJBTaMIIEPHOM KPUBOM KaJMHS C HCIIOJIB30BAHUEM PTYTHOI'O KalleJbHOTO IEKTPOJa 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 TOYKaM MOCTPOHTE MOJSAPU3AMUOHHYIO KPHBYIO B IOJIYJIOTapu()MUUYECKUX
KOOpJMHATAX, ONPEAEIUTE MOTCHIMANI €€ ITyBOJIHBI M YHCIO JJIEKTPOHOB, YYAaCTBYIOIIHMX B PEAKLUH.
VYKaxxute NpaBUIbHBINA OTBET

, n=0,086

,n=1

, n=3

+,n=2

[Ipu monsiporpadupoBaHUK PACTBOPOB CTAaHAAPTHBIX OOPA3IOB CTalU, COACPKAIMUX MelIb, OBLIO
HalIeHo:

Ne obpazya 1 2 3 4 5

Cooepocanue meou,% 0,1 0,19 0,32 041 054

Bovicoma 6onnvl, mm 6 12 20 26 35

[TocTponTth KanMOPOBOYHBINA I'paHUK W BBIYHCIUTH COJCP)KAaHHE MEAM B HEHM3BECTHOM OOpaslie, eCld
BBICOTA BOJIHBI COCTaBIISICT /5 mm. YKaXUTE MPAaBUILHBIA OTBET, CPABHHUB €0 C MPHUBEACHHBIMU HUXKE
BapUaHTAMU:

0,25 %

+ 0,22 %

0,23 %

0,24 %

BbluuciuTh KOHIIEHTpAIMIO KaJMHUs B PacTBOPE, €CIM INPH aHaiau3e /5 mi pacTBOpa, COIEpIKallero ,
BBICOTA MOJISIporpauueckoil BoHBI coctaBwina 20,5 mm, a mocne no0aBieHuss 2 Mmi CTaHIAPTHOTO
pactBopa - 0,053 u XJI0pHAa KaAMHS BBICOTA BOJIHBI YBEIUYHIACH 110 24,3 MM.

0,015=u

+0,02 1

0,021u

0,023

BcecnoMHuTE CcXeMy peakuMH 3JIEKTPOXMMUYECKOTO BOCCTAaHOBJIEHUS HUTPOOEH3071a B KHUCIOH cpene.
Kaxue npomexyTouHble M KOHEUHBIE TPOAYKTHI IPU ATOM 00pa3ytoTcsi? OTMEThTe MPaBUIILHBIA OTBET:
HUTPO300€H301

HUTPO300€H30J1 ¥ PEHUITUIPOKCUIIAMUH

HUTPO300€H301, (HEHMWITHIPOKCUIAMUH U aHUJIUH

+ HUTPO300€H30J1, PEHUITHIPOKCHIIAMUH, TU(DEHUITUIPA3HUH U aHUJIUH

[Mpennoxurte 3ICKTPOXMMHUYUSCKHIA METO/A CUHTe3a 2,9-muMeTwiyiekaHa. Kakoe MCXOJHOE COeIMHEHHE
IUISL 9TOTO HE0OXOIUMO B3SITH?

2-METHIIIICHTaHOBYIO KHCIIOTY

+ 2-METHITEKCAaHOBYIO KUCIIOTY

3 3-MeTHJITEKCaHOBYIO KHUCIIOTY

3-METHIINEHTaHOBY KUCIIOTY

Brruncioure QJICKTPOABUIKYIIYIO  CUITY (BI[C) TaJIbBAHUYCCKOIo 3JICMCHTA, COCTAaBJICHHOI'O U3
CTaHAAPTHBIX HUHKOBOT'O U OJIOBAHHOI'O 3JICKTPOIOB. HpI/IMI/ITe BO BHHUMaHHE, YTO TaOJIMYHOE 3HAUCHHE
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CTaHJIAPTHOTO AJIEKTPOAHOTO MOTeHIMANA IUHKA -0, 76 6, a onoBa-0,13 6. [IpoBenute pacy€T u BeIOEpUTE
MPaBWIbHBIN OTBET.

-0,63 ¢

+ 0,63 ¢

0,89 6,

-0, 89 ¢

Brruucnure no ypasuenuto Hepuera
ANIEKTPOAHBIN MOTEHIMal LUHKAa B pacTBope Xxjopuaa nuHka (lI), B KOTOpoM akTMBHOCTb HOHOB
LIUHKAaCOCTaBIISIET , €CNIU . BeiOepuTe paBUiIbHbII OTBET:
+(-0,79 )s
0,79 6
(-075) 6
0,75 6

O6aymaiiTe, 9TO MPOMCXOMUT B HEBOJHOM alPOTOHHOM PAaCTBOPHUTENE C MOJEKYJSIPHBIM KHCIOPOIOM
IIPU €ro JIEKTPOXUMHUYECKOM BOCCTaHOBJIEHNUHU. KakuenHrepMeauarsl pyu ’TOM BO3HUKAIOT?
CYIIEPOKCH/]I aHHOH;

JIMAHUOH;

paauKall CylepoKCH/l aHUOHA;

+ paguKall CynepoKCHl aHHOHA U AUaHUOH

Kak mpoucxomut snekTponu3 cyibdara IUHKA B BOAHOM pacTBope? Kakwe mpu 3TOM 00pasyroTcs
IIPOJYKTHI Ha KaToJe U aHozae?

+ UUHK (Ha KaTOJIe) U MOJIEKYJISIPHBIN KHCIIOpoa (Ha aHOJE)

MOJIEKYJISIPHBIN KUCIOpO (Ha KaTo/1e) U LIMHK (Ha aHOJE)

IIMHK (Ha KaToJie), JMOKCHI cephl (Ha aHO/E)

BOJOPO/ (Ha KaTo/€) U MOJIEKYJISPHBIN KUCIOPOJ (Ha aHO)

B03MOXHO 11 3JIEKTPOXUMHUYECKOE OKUCIIEHUE MOJIEKYJISIPHOTO KHUCIIOPO/Ia B alPOTOHHOM PaCTBOPUTEIIE
Ha TBEPAOM IUTATUHOBOM aHoie? KakoBbI IPOIYKTHI 3JE€KTPOIH3a?

KaTHOH-paJrKaJl KUCIOPOa;

JUKAaTHUOH KHCIIOPOa;

+ KaTUOH-paauKal U JUKATHOH KUCIOPOAA;

aHWOH-paJHKaJ KUCIOpoaa

YerBépTas rpynna tecros (4 0J10K)

B uém mposiBasiercs NBOWCTBEHHash MPUPOJAA CYNEPOKCHUIHOTO AHMOH-pAJUKalla B OPraHHMYECKUX
peakuusix?

MPOSIBJISIET BOCCTAHOBUTENbHBIE CBOMCTBA

MIPOSIBJISIET OKUCITUTEIIbHBIE CBONCTBA

JIOHOD AJIEKTPOHOB, HYKJIEO(DUIT

+ MPOSIBISIET U BOCCTAHOBUTEBHBIC, U OKUCITUTEIHHBIC CBOWCTBA

Kak MoxHO Hanbosee parmoHaIbHO TEHEPUPOBATH AaHUOH-PAANKaAJ JUOKCH/IA yTiiepoa ?

XUMUYECKUM BOCCTAHOBJIEHUEM JTUOKCH/JIA YTIEpOaa

B3aUMOJICHCTBHEM THAPOKCHIIBHBIX PATUKAIIOB C (POpMHAT-HOHAMH

MIPU TEPMHUYECKOM PA3JIOKEHUU OKCATaTOB METAIIJIOB

+3JIEKTPOXMMHYECKAM BOCCTAaHOBIICHHEM Ha karogax u3 meramioB (Pt, Zn, Ag, Cu ...) B HEBOJHBIX
cpenax
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YTo MPOUCXOAUT MPH B3aMMOACHCTBUH aHUOH-PAJMKaIa TUOKCHIA YTIIepo/ia C alKWITaIOTCHHIAMH?
00pa3yroTcs KapOOHOBBIE KUCIOTHI

00pa3yroTcst CII0KHBIC I(DUPHI

+ peakius MPUBOJNT K 00pa30BaHUIO0 KAPOOHOBBIX KUCIIOT WIIH CIOXHBIX 3(pHpoB

00pa3yroTCsl YTICBOJOPOIbI

Kaxk mportekaeT B3anmoeiictBue ¢ oyepuHamMu?

+ B3aMMOJICHCTBUE aHWOH-PAJAMKANIA MEPEBOTUT OJIC(PHHBI B BBICOKOPEAKIIMOHHBIC WOH-PAJIUKATLHBIC
COCTOSIHUS

peaxiusi IpOTEKaeT C IEPEHOCOM AJIEKTPOHA

¢ 00pa3oBaHKEM MOJUMEPHBIX MaTEPHUAJIOB

¢ 00pa30BaHUEM OPraHMYECKUX IOJIUKUCIOT

Kak M0>XHO MOTy4UTh KaTHOH-PaJUKa cepoBOa0poIa?

MIPU OKUCJICHUH CEPOBOAOPO/IA B alIETOHUTPHUIIC HA INTATHHOBOM aHOJIC
MIPU ACUCTBUU XUMUYECKUX OKUCITUTEICH

noJ AeicTBreM 00yueHus: B TBEPIOM PpeoHe

+ MOXHO MOJYYNUTh BCEMH METOJIaMU, TIEPEYUCICHHBIMU BBIIIE

Kak MOXHO WHCHOJIB30BaTh OKHUCIMUTENIBHYIO AKTHUBALMIO CEPOBOJOPOJA B OPraHUYECKOM CHHTE3E
TeTEePOLUKINYECKUX COSAUHEHUIN?

OKHCJICHHE CEpPOBOAOPOA YBEITMUNBACT €r0 KUCIOTHYIO (PYHKIIUIO

+ B cuHTe3e THO(EeHa, THANMUPaHaA U TUATTUPUIIUEBBIX COJEH

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

SIBJISIETCSI CUWJIBHOM KUCJIOTOM U 3aMBIKAET IIUKJI YEPE3 CEPY

[Tonmyuynte KaTHOH-paAMKal IMyTEM OKHUCIEHUs Tpéxxyopuctoro ¢ochopa. Kakoe 3HaueHue uMeer 3TOT
KaTHOH-PaJMKall B peakusax ¢pochopuarpoBanus?

KaTHOH-paJHKan o0pazyeTcsl MpU AIEKTPOXHMHUYECKOM OKHUCICHHHM B HEBOJHBIX CpeJax Ha aHoJe, IO
LEMHOMY MEXaHU3MY OH pearupyert ¢ ojlepuHaMu

+ MOJIy4aroT MpPH AJIEKTPOXMMUYECKOM OKHCIEHHH B HEBOJHBIX Cpe/lax Ha aHOJE WIM NpH JAEHCTBUU
OJTHODJIEKTPOHHBIX OKHCIIUTEIEH, HCIIOJIB30BAHNE OKUCIUTEIbHOW aKTUBALlMM  IO3BOJISIET BECTHU
npoueccsl hochopuarpoBaHus B Oosiee MATKUX YCIOBUAX U 0€3 MPUCYTCTBUS NepeKucen

o0pasyeTcs Ipy OKHCICHUH, 3TO aKTUBU3UPYET MOJIEKYITY

KaTHOH-paJKai 00JaaeT CBOMCTBaMH CBOOOJHBIX PAIUKAJIOB U HOHOB

[Ipu snexTpoXuMHUUECKOM OKHUCIHCHUH 2,4,6-Tpu-mpem. OymuigenonaObul MOTydeH (PEHOKCUIBHBIN
paaukan. Yem oOBSICHSIETCS €0 BHICOKAs YCTOMUHUBOCTH?

JEOKAM3alUe HECTTAPEHHOTO JIEKTPOHA MO BCE ApOMATUYECKOW CHCTEME LIMKJIIA
MIPOCTPAHCTBEHHBIMH 3aTPYAHCHUSIMH, KOTOpPBIE CO3/al0T TPH OOBEMHBIX 3aMECTHTENs TPETUYHOTO
OyTuiia

+ nenokanuzanuell HECHapEeHHOro 3JEKTPOHA IO BCEMl apoMaTHYEeCKOM cUTeMe W IMPOCTPaHCTBEHHBIMU
3aTpyJHEHUSIMH, CO3/JaBa€MbIMU OOBEMHBIMU 3aMECTUTEISIMU TPETUYHOTO OyTHIIA

MaJIOH peakIMOHHOM CIIOCOOHOCTHIO

C mnoMompbl0 3NEKTPOXMMUYECKMX METOAOB M3 AaKpPUJIOHUTPUJIA B MPOMBIIUIEHHOCTH MOJIYYaroT
cHHTEeTHYeCcKOe BookHO. Kak 0oHO Ha3pIBaeTCs?

+ moaMaMuIHOE BOJIOKHO "HaiiioH"

TepWIeH Wid "naBcaH"

MIOJIMKAIPOAMHUJT WK "KanpoH"
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MTOJIMAKPHIIOHUTPUIL

Kak MOXHO OCYIIECTBUTh MSATKOE (TOPHPOBAHHE MPOU3BOAHBIX OcH307a? Kakue MnpoMexyTodHbIC
MIPOAYKTHI TIPH 3TOM MOJTYYarOTCs?

+ METOJIOM 3JICKTPOXMMHUYECKOTO OKUCIICHHS TPOU3BOAHBIX OEH30I1a B cpelie PTOpUCcTOro BOJOPOAa, PH
TOM  TIOJYYalOTCS  MPOMEXKYTOUYHBIE  KAaTHOH-PAJMKAl  MPOU3BOJHOTO  OEH305la,  KOMILICKC,
apOMaTUYECKUI KaTUOH

METOIOM 3JICKTPOPHILHOTO 3aMeIleH s BOA0poaa Ha GTop ¢ 000p30BaHHEM- KOMITJIEKCA

METOJIOM HYKJIEO(HILHOTO 3aMeIleHusl BOJAOpoaa Ha (Top

METOJIOM JIECTPYKTHBHOTO OKUCIICHUS

KakoB mexanusm peakiun Konpoe?
NMEKTPOPUITBHOE 3aMEIICHUE

HYKJICO(PHUIHHOE 3aMEIICHUE

+ JMEKTPOXUMUYECKOE OKUCIICHHE KapOaHHMOHOB
XAMHUYECKOE OKHCICHHE

Kakum MeToaoM, 1 U3 KaKUX UCXOJHBIX COETMHEHHI B MPOMBIIINIEHHOCTH TOMY4YaloT TETPAdTHICBUHEI?
+ 3JIEKTPOJIN30M MAarHMMOPTaHMYECKOTO COSTMHEHUS Ha CBUHIIOBOM aHOJIE

AEKTPOJIM30M TaJIOTeHYTIIEBOIOPOAOB HA CBUHIIOBOM aHO/IE

AJIEKTPOIU30M METAJUIOOPTaHUYECKUX COSAMHEHUI

peakIuei 3aMeleHrs rajloreHa B XJIOPUCTOM THJIC Ha CBUHEI]

IsaTas rpynna tectos (5 0J10K)

KakoBbl kauecTBeHHbIe OTiaMuus ocuuuionoisporpaguu (OIl) oT kiaccuueckol NOCTOSHHOTOKOBOM
noJsiporpaduun, pazpadorannoii 5. I'eiipoBckum?

+ B OCHMJLIONONAPOrpaguu CKOPOCTh pa3BEPTKHU MOTEHITMANA BbicoKkas u coctapisiet ot 0,25 no 1000 6B
CEKyH]ly, a B KJIJACCUUECKON NoJisiporpaduu CKOpoCTh pa3BEPTKU Majla U HaxoauTcs B npezenax ot 100
M6 110 500 M6 B MUHYTY, 4TO 103BOJIsIET ¢ moMoIlkio Ol n3ydaTs o6paTMble TPOLECCH

B OIl Ha ofHOM Karyie pTyTH MOKHO CHSTH OT 4 70 6 moJsisporpamMm

B OIl Ha monsiporpamMmax HOSBISIOTCS SKCTPEMYMBI, @ B KJIaCCHUECKON mossporpaduu HabIroAatoTCs,
KaK MpaBUJIO, TUIaBHbIE MOISpOrpaduyecKue BOIHBI

CpaBHUTE IUKINYECKHE BOJIBTAMIICPOrPAMMbI BOCCTAHOBIICHHS - OKUCIICHHS U1l HOHOB TaJUTHSI U IIMHKA.
Kakue 13 Ha3BaHHBIX IPOLIECCOB SIBISIOTCS OOPATHMBIMH, a KAKHE SBISIOTCS HEOOPATUMBIMH?

+ MpOoIecChl BOCCTAHOBJICHUSI - OKHCIICHUS JJIsl HOHOB TAJUTHSI SIBJISIOTCSI OOPATHUMBIMHU, BOCCTAHOBJICHHUE
U1 HOHOB IIMHKA HOCUT HEOOPATUMBIH XapakTep

MPOIIECCH BOCCTAHOBJICHHUS - OKHUCICHHUS KaK JJIsi MOHOB TaJUTHsl, TAK M JUII MOHOB I[UHKA SIBJISIFOTCS
00paTUMBIMH

BOCCTAHOBJICHUE [T MOHOB I[MHKA SIBJIICTCS OOPAaTUMBIM, & JUISI HOHOB TaJUTUS - HEOOPaTUMBIM

Kaxkwe BCIICCTBA CpPaBHCHUA MNPUMCHAIOTCSA B HHKHHHGCKOﬁBOJIBT&MHCpOMeTpI/II/I Ipru HU3YyYCHHUU
IIPOLIECCOB BOCCTAHOBIIEHUsS OPraHUYECKUX COCAVHEHUM, a KakUe IPUMEHSIOTCA IIPU WU3YyYEHUH
IIPOLIECCOB OKHUCIICHHSI OPTAHUYECKUX COCUHEHUI?

IIPY U3YYEHUU IPOLIECCOB BOCCTAHOBIEHHUS OpraHUMYECKHX coenauHeHud MeronoMm L[BA npumensercs
beppolieH

IIPY U3YYEHHUH INIPOLIECCOB OKUCIIEHUSI OPraHMYECKUX COeOUHEHMH MeTonoM LIBA B kauecTBe BellecTBa
CpaBHEHHUS MPUMEHSIETCS TPUPEHMITUPUINS IEpXI0paT

+ Ipu U3y4EHHM IPOLIECCOB BOCCTAHOBIIEHHS OpraHMYECKHX BemlecTB MeronoM LIBA mpumensercs B
KaueCTBE BEIIECTBA CPaBHEHUS TPUPESHUITUPIIINS IIEPXIIOPaT, a MPU OKUCICHUH - epporieH
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Ha ocHoBanuu kakux ganHbix [{BA M0XHO oxapakTepu30BaTh 0OPaTUMOCTb MIPOIIECCOB BOCCTAHOBIICHUS
- OKUCJICHUS] OPraHMYECKHX JENOJISIPU3aTOpOB?

+ 00paTUMOCTh TPOIIECCOB BOCCTAHOBIICHUS - OKMCIICHUS MOXHO OXapakTepu30BaTb HAa OCHOBAHUU
OTHOLLICHMUS

00paTUMOCTh TPOLIECCOB BOCCTAHOBJICHHS - OKHCICHHS MOXXHO KAueCTBEHHO OLEHHTh MO HAIWYHIO
KaTOJIHOT'O U aHOJIHOT'O ITUKOB

00paTUMOCTH MPOLIECCOB BOCCTAHOBJICHHUS - OKUCIICHUS MOKHO 0XapaKTEPHU30BATh C IIOMOIIBIO

Kak mo nanubiM [[BA MOXHO OLIEHHTh KOJMYECTBO 3JIEKTPOHOB, YYAaCTBYIOIIMX B OOpaTUMOM
3IEKTPOXUMHUUYECKOM aKT€ BOCCTAHOBIICHHUS - OKUCIICHUA?

+ KOJIMYECTBO AJIEKTPOHOB, YUACTBYIOIIMX B OOPATUMOM 3JEKTPOXUMHYECKOM aKTE, MOKHO pPacCUUTATh
o ypasHenuto = 58 mB/n, nmpu n=1 = 58 mB

KOJIMYECTBO 3JIEKTPOHOB, YYaCTBYIOIIUX B 00PATHMOM DJICKTPOXUMUYECKOM aKTE, MOXKHO YCTAHOBUTH 10
JAHHBIM XPOHOKYJIOHOMETPUH

KOJIMYECTBO DJIEKTPOHOB, YYAaCTBYIOIIMX B JJIEKTPOXMMHUYECKOM IIPOLIECCE, MOXKHO OIPENCIUTh C
MOMOUIBI0  TMOCTOSHHOTOKOBOM  moisiporpaduu  OpU  TMEPECTPOCHMM  MOJSPOrpamMMbl B
notyiorapuMUIecKruX KOOpAUHATAX

Uro cob0#i mpeAcTaBIseT KOMILIEKC CIIEKTPO3IEKTPOXUMHUIECKIX MEeTOI0B? Kakue MeToIbl MOTYT OBITh
BKJIFOUEHBI B 3TOT KOMILIEKC?

JIOTIOJTHATEIHHYIO HH(OPMAIIUIO O XapaKTepe B3aMMOICHCTBHS BEIIECTBA C JICKTPOJIaMU TaéT COYCTAHHE
ANEKTPOXUMUYECKOTO METO/Ia C NIEKTPOHHOM CIIEKTPOCKOMHUEH UITH IPYTUMH METOaMU CIIEKTPOCKOIUN
+ CHEKTPOIIEKTPOXUMHUYECKOE HCCIEAOBAaHUE BEIECTBA COCTOUT B OJHOBPEMEHHOM BO3/ICUCTBUHU Ha
BEIIECTBO DSJIEKTPHUYECKOrO0 M DJIEKTPOMATHUTHOIO MOJs, BO3HUKAIOIIME MPU ITOM MPOMEKYTOUHBIC
MPOAYKTHI 3JIEKTPOXUMHUYECKOTO MPEBPAICHUS, TTPOXOISIIET0 HAa MPO3pPAvYHbIX JIJIsi CBETA JJIEKTPOIax,
MOJIBEPraroTCsl BO3ACHCTBUIO JIEKTPOMArHUTHOTO M3JIYYCHUS U PErHCTPAIMH X JIEKTPOHHBIX CIEKTPOB
nornomenusi, AMP, OT1P, UK u KP cnexktpoB

C MIOMOIIIBIO CIIEKTPOITEKTPOXUMHUECKUX METOZOB MOKHO U3MEPSITh KHHETUKY IIPOIIECCOB

B uém cyTb 3nekTpokaTanmuTHYeCKX MeTO10B? KakoBO NX MpUMEHEHNE B OPraHU4eCKON XUMHH?

+ DIEeKTpUYEeCKOe IM0J€ Ha JJIEeKTpoJaxX BBICTYHNAeT B KAauyeCTBE KaTajlu3aTopa OKHCIUTEIbHO-
BOCCTABHOBMUTEJIBHBIX PEAKIUA OpPraHUYECKH COEIUHEHUH, INpPH OTOM 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
AJIEKTPOHA, ABJISAACH MOCPEAHUKAMH MEXKIY AJIEKTPOJIOM U pearupyromnMu ¢ HUIM COeIMHEHUSIMU

+ B KaTaJUTHYECKUX IEKTPOXMMUYECKUX pEeaKIHUsAX OOJBLIYI0 POJIb UIpaeT aacopOlMs BellecTBa Ha
JIEKTPOJAX, IIPU 3TOM aACcOpOLMs CBsI3aHA Yallle BCErO ¢ XUMUYECKUM B3aHMMOJAEHCTBUEM KaTalln3aTopa
AJIEKTPOXUMHUYECKOT0 Mpoliecca, J00aBIsSEMOro B COCTAaB 3JIEKTPOJAHOTO MPOBOJAILEI0 TOK MaTepuaa, ¢
OJIHUM U3 peareHToB (X) 2JIeKTPOXUMHUECKON peaKlIuu:

OnexTpoa-katanu3arop + X ONeKTpoA-KaTaau3aTrop-X

+ Ha Karoje, HalpUMeEp, BEUIECTBO pearupyer C COpOMpPOBAaHHBIM Ha TIOBEPXHOCTH 3JIEKTPOJA
aTOMapHbBIM BOJIOPOJIOM, @ Ha aHOJIe - ¢ COPOMPOBAHHBIM Ha MOBEPXHOCTH aTOMApHBIM KHCIIOPOOM,
aTOMapHBIN BOJIOPOJ M KUCIOPOA 00pa3yloTCs B pe3yJIbTaTe MIEKTPOXUMUYECKOH peaKiiu

Onektposnn3 npu KoHTposmpyemMoM norennuaie (JKII) u ero npuMmeHeHne B OpraHM4IeCKO XUMHUH

+ WCMONIb30BaHUE OMPEACNEHHOr0 (KOHTPOJIMPYEMOro) TMOTEHIMANa IMO3BOJISIET Pa3JeNiuTh IMPOLECCHI
OKHCJIEHUsI (BOCCTAHOBJICHHS) OPTAaHMYECKUX BEMIECTB C OJU3KMMHU PEAOKC-CBONCTBAMHU, WM JOCTUYD
OMPENEHHON  CTYMeHM  OKUCIEeHHS  (BOCCTAHOBJICHMS)  BEIIECTBA, CIHOCOOHOTO  OKHCIATHCSA
(BocCcTaHABIMBATHLCS BO MHOTO CTaJIUN; MPAKTHYECKass Pa3HOCTh CTAHIAAPTHHIX MOTECHIIUMAIOB OKUCICHUS
(BOoccTaHOBIIEHUSI) Ha Pa3HbIX CTAAMSIX JOKHA ObITh HE MeHee 200 ug
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OKII ocHOBaH Ha UCMOJB30BAHUU TPEXAIEKTPOAHBIX CHCTEM, MaTepHai pabouero 3JeKTpoja IIUPOKO
BapbUPYIOT B 3aBUCUMOCTH OT 33/1a4M MCCIIEOBAHNUs, OJJTHAKO, HanboJee IMNPOKOEe MPUMEHEHUE HAXOAT
IJIaTHHA (TUIATUHOBASI CETKA) U PTYTh (AOHHAS PTYTh)

MOTEHIMA] paboyero 3JeKTpoia KOHTPOIIUPYIOT C MOMOILBIO 3JIEKTPOAA CPAaBHEHMsI (KAaJIOMEIbHBINA MU
XJIOpCEePEOPSHBINA AIEKTPOT)

UYro noHnMaeTcs NoJ TEpMUHOM "3iekTpocuHTe3"? B uéM ero orauuue ot 3iekTponusa?

+ BIIEKTPOCUHTE3 - 3TO METO]I TIOIYYCHHSI HOBBIX OPIraHUYECKUX COSIMHEHUI U3 Oosee MPOCTHIX BEIIECTB
B pPE3yJbTaTC IMPCBPALICHUA HCXOJHBIX BCHICCTB II0/ [[eflCTBHeM QJICKTPHUYCCKOI'0 TOKa Ha TI'paHHUIC
AIIEKTPOI - PACTBOP:

+ 3JIEKTPOJIN30M Ha3bIBAIOT OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MIPOLECC, IPOTEKAIOIUN Ha 3IIEKTPOIAX
IPY TIPOXOXKJICHUH IEKTPUIECKOT0 TOKA Yepe3 pacTBOP MM PACIUIAB, HIEKTPOCHHTE3 SBISETCS YaCTHBIM
CIlydaeM »3JIEKTpPOJI3a OPraHWYEeCKOro BEIIECTBA, B pPE3YyJIbTaTe KOTOPOrO IIPOUCXOMUT CHHTE3 -
COEIMHEHUE PA3IMYHBIX YaCTeH B €JMHOE 1IeTI0e

CHUHTE3 - TIOJIyYEHUE CI0KHBIX COCMHEHUI U3 Oosiee MPOCThIX BELIECTB

[Tox BnusiHMEeM KakuxX (PaKTOPOB Yroj HAKJIOHA MPSMBIX B CHCTEME KOOPAMHAT MOXET OTJIWYAThCSA OT
TEOPETHYECKOTO?

KOTJIa MOTEHIIMAJ TTOJTYBOJIHBI JISKHUT B 00aCTH NAaNEKUX OTPULIATEIIbHBIX 3HAUCHHI

+ ecnu uccienyeMblil AIeKTPOIHBIN Mpoliecc HeoOpaTuM

MIPU TOBBIIICHHBIX TEMIIEpaTypax

Kakne mnpemmymiecTBa HMMEET NEPEMEHHOTOKOBAS MOJISIporpadusi MO CPaBHEHUIO C KIACCHYECKOM
(TOCTOSIHHOTOKOBOH )?

OoJbIast YyBCTBUTEILHOCTD M Pa3pelIaonas criocoOHOCTh

ObICTpOTA ONpEACICHUS

MOKHO CHUMATh TIOJISIPOTPaMMBbI B TaJIEKOW aHOAHOM 00iacTu

+ HUKaKuX IPEUMYLIECTB 10 CPABHEHUIO C KJIacCCUYeCcKol nossiporpadueit HeT

BOl'[pOCbI IJISE MOATOTOBKHU K 3a49€Ty
mo JTMCUHMIIJINHE «3.]'IeKTp0XI/IMI/Iﬂ OpPraHu4e€CKux coeTHHEHUI»

17.  Pa3genbl 2MEKTPOXMMHUHU: TEPMOJMHAMUKA AJIEKTPOJHBIX IPOLECCOB, KWHETUKA 3JIEKTPOJHBIX
IIPOLIECCOB.

18.  Teopwus >MEKTPOIUTOB.

19.  Teopernueckue OCHOBBI AIEKTPOIM3A U DIEKTPOCUHTE3A, TaIbBAHOTEXHUKH, SJIEKTPOXUMHUUECKUX
METO/0B UCCIEI0BAHHU.

20.  IloHATHe 0 HOPMaJbHOM IMOTEHLUANE, O TATbBAHNYECKOM 3JEMEHTE, 0 XMMHUYECKHX UCTOYHUKAX
TOKa.

21.  Knaccugukanus 31eKTPOXMMUYECKHX PEaKIUil OpraHn4ecKuX COeINHEHHH.

22.  DIEeKTpOKATaJIUTUYECKHE MPOIIECCHI.

23.  HenpsimMble 311€KTPOXUMUYECKHE TPOLIECCHI.

24, Onenka 3¢(HeKTUBHOCTH 3JIEKTPOXUMHUYECKOTO MPOLIECca: BBIXOJ MO TOKY, BBIXOJI IO BEILECTBY,
BBIXOJ 110 SHEPTHUH.

25.  MexmnpeaMeTHbIe CBSI3U CIENKypca 10 JJIEKTPOXUMHH OPTaHUYECKUX COSAMHEHUH ¢ 0a30BBIMH
Kypcamu oprannyeckoit u puznueckoit xumuu. Hayunas npobiemaruka kadeapsl.

26.  DIEKTPOXUMHYECKHE METOJIBI B U3YYCHUH OPTaHUIECKUX PEAKIHH OJTHOIEKTPOHHOTO MIEpEeHOCa.
27.  OCHOBHBIE YJIEKTPO/IHBIE SBJICHUS.

28.  XUMHUYECKOE U JICKTPOXUMHUECKOE OKHCIICHHE U BOCCTAHOBIICHHE OPTraHNYECKUX COSTNHEHHIA.
29. KpuBble "IIIOTHOCTB TOKA - MOTEHIMAN" B IPOCTBIX CUCTEMAX.

30.  ComnpshxEHHBIE XUMHYECKHE PEAKIINH.

31.  IIpobGnembl, BOZHUKAIOLIME B CBSI3U C FETEPOr€HHOM MPUPOJION SIEKTPOXUMHUUECKON PEaKIINH.
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32. Ilonatme 00 »HIEKTPOAHOM TMOTEHIMAJE, TMPOCTEHIIEM TaJlbBAHUYECKOM JJIEMEHTE H
AIIEKTPOJBIXKYIIEH CHIIE.

33.  CranpapTHbIE JIEKTPObI CPAaBHEHUSI.

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

35. Posib oprannueckux pacTBOpUTENEN B 3JIEKTPOIHBIX IIPOLIECCaX.

36.  M3MeHeHME 3IIeKTPOXUMHUYECKOM aKTHBHOCTH METAJJIOB B OPIraHUYECKUX PACTBOPUTEIISAX.

37.  CpaBHEHHE CTaHAAPTHBIX ODJICKTPOJAHBIX IOTCHIMAIIOB B BOJE, aMMHAKe M B OPTraHUYECKUX
pacTBOPUTEIIAX.

38. Teopuss aBoiHOro cios. Cxema ABOMHOIO 3JIEKTPUYECKOTO CIOS B OTCYTCTBHH aACOPOIMH

BEIECTBA Ha DIICKTPOJIC.
39.  SIBnenwue ajcopOUMU.

40.  IloBepxHOCTHBIE ABJICHUS Ha TBEPABIX IIEKTPOJAX C YUYETOM aCOPOLIUU.

41. Bnusinue cpenpl Ha 3JEKTPOIHBIE PEAKIUU.

42. DIIEKTPOXUMHUS B HEBOJHBIX (AaIIPOTOHHBIX) Cpeliax U €€ 0COOCHHOCTH.

43.  CBs3b MEXIY CTPYKTYPOH MOJIEKYJT M SJIEKTPOXUMHUYECKIMH CBOMCTBAMH.

44, CooTHolleHHEe  MEXJy NOTEHLUAaTaMH  OKHUCJIEHHUS  (BOCCTAHOBIICHHS) M DHEpruei
MOJIEKYJISIPHBIXOpOUTAIEH.

45.  Pomp KBaHTOBO-XMMHUYECKUX TOJIXOAOB B OOBSICHEHHH OSJEKTPOXUMHUYECKUX CBOICTB
OpPraHUYECKUX MOJIEKYJI.

46.  HerepMoaMHaMHUYeCKHE COOTHOIICHUS: MOTEHIHUANbl OKHUCICHHUS - TOTEHIUAlbl HOHU3AIUH,
MIOTEHIIMAJIbl BOCCTAHOBJIEHMS - CPOACTBO K JIEKTPOHY U JAPYyTHE.

47. Knaccudukanust 31eKTpOXUMHYECKUX METOIOB.

48.  TloreHumomeTpusi.

49, BoabsTammepomerpus.

50.  Konaykromerpusi.

51.  Kynonomerpus.

52. DIIEKTPOIU3 TPU KOHTPOJIMPYEMOM MOTEHIIHATIE.

53.  B3auMoCBS3b OTAETBHBIX JIEKTPOXUMUYECKIX METOJIOB.

54.  BO3MOXHOCTM PAa3IMYHBIX JJEKTPOXMMHUYECKUX METOJOB HCCIIEIOBAaHUS  OPraHMYECKHX
COCJIMHECHUH.

55.  IlepemenHoTOKOBas noJsiporpadus.

56.  Ocuumnorpaduueckas nosusporpadus U HUKIMYECKast BOIbTaMIEPOMETPHUSI.

S7. Bun HUKJINYECKOMBOIBTAMIIEPOTPAMMBI. YpaBHeHue Panpiica-llleBunka. TexHuka
JKCIIEPUMEHTA.

58. IIpuMeHeHrne NUKINYECKONW BOJIBTaMIIEPOMETPUH B OPTraHUYECKON XUMHUH.

59.  CBsi3b NOTEHLMAIOB OKUCIIEHUS U BOCCTAHOBIIEHHSI CO CTPOEHUEM MOJIEKYII.

60. BousibTamniepoMetpust Ha TBEPABIX IEKTpoAax. JIMCKOBBIN BpalatOIAIC 3JIEKTPO] U JUCKOBBII
BpALAIOIIUIACS 3JEKTPOJI C KOJbIIOM. PexXnMbl paboThl Ha IUCKE C KOJIBLIOM.

61.  Bwuasl BOJIbTaMIIEPOrpPaMM.

62.  3aBUCHMOCTH MpeNeNbHOTO TOKa OT CKOPOCTH Pa3BEPTKU MOTEHLMANAa M OT KOHIIEHTPALUU
JenospusaTopa.

63.  Bo03MOXHOCTH BOJIBTaMIEPOMETPUU Ha TBEPJBIX DIEKTPOJIAX.

64.  M3mepeHue MOTEHIMAIOB OKUCICHHUS M BOCCTaHOBIICHHSI

65.  Ilomsaporpadus. Buasl nonsporpadpuu.

66. Knaccuueckas mnonsporpadus. IlonspusanuionHsle KpuBble. YpaBHEHHE HOJsporpaduueckoi
BOJIHBI 111 OOpaTUMBIX MIPOIIECCOB.

67. KauecTBeHHblli W KONMMYECTBEHHBIH moisporpaduueckuit anamus. Juddy3noHHBIH TOK.

Kongencaropueiii Tok. Mwurpanuonselii Tok. Tok Makcumyma. Kunermueckuii Tok. TexHuka
JKCIIEPUMEHTA.

68.  Bo3HuKHOBEHHE CBOOOAHBIX DPAJUKAIOB U HOH-PAJUKAIOB B AJNEKTPOXMMHUYECKHX IpoOlleccax.
MeTtopl X OOHapyKeHUs U UACHTU(UKALINH.
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69. ITpumenenne meronoB DXI' mpu HcCIeAOBaHWM OPraHUYECKUX PEAKIMUNA C OJHOZJIEKTPOHHBIM
IIEPEHOCOM

70.  BpiOop ycnoBHUH »BIIEKTpONM3a M DJIEKTPOCHMHTE3a HA OCHOBAaHMU NOJSAPOTrpaduyUecKux u
BOJIbTAMIIEPOMETPUYECKHUX JAHHBIX.

71. [TonsporpaduueckasikyT0HOMETPHSL.

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

73. [Tpumenenne OKII u BoapTamrniepomeTpun (Tosissporpaduu) AJIS UCCICAOBAHHMS MEXaHH3MOB
OpPraHUYECKUX PEAKLIUM.

74.  Mertoa QOTO’IEKTPOHHOIN CHEKTPOCKOMHUH U €0 MCIOJIb30BAHUE MPU U3YUYEHUU AJIEMEHTapHOTO
aKTa 3JIEKTPOIHOM peakIuy - IIpoLecca CpbiBa 3JIEKTPOHOB.

75.  DnexkTpuyeckoe TMOoJe Ha JJEKTPOoJaxX KaK KaTalu3aTop OKHCIUTEIbHO-BOCCTAHOBUTEIHBIX
peaKuuii OpraHuYeCKUX COCIUHEHUMN.

76.  3aBUCHMOCTb CKOPOCTH OKHCJICHHS WJIM BOCCTAaHOBJICHUS BEILIECTB OT MPHUPOABI 3JIEKTPOJA, OT
BBEJICHUSA B €r0 COCTAB aKTUBUPYIOIIUX JT00aBOK.

77.  ApcopOuusi BellecTBa Ha 3JEKTpoAax M €€ poiib B JJIEKTPOXMUMHUECKUX peakuusx. [Ipumepsl

JJIEKTPOJIOB, SIBJIAIOLIMXCS AKTUBHBIMM KaTajau3aToOpamMu JJIEKTPOXUMHUYECKHX pEaKLMi: IUIaTHHA,
METAJJIOKOMILIEKCHBIE KaTaJIn3aToOPBbI.

78.  DNEeKTpOKATaIUTUYECKHE PEAKIUU M UX 3HAYCHHE B OPraHMUECKOW XMMUU.

79.  DIEeKTPOOKHUCIEHHWE OpPraHWYEeCKMX COEIMHEHUH (QHOJHBIE PEaKIMU):  YIJIEBOAOPOJIOB,
KapOOHHMIIBHBIX COEIMHEHH, a30METHHOB, KAPOOHOBBIX KHCIIOT U CIOXHBIX 3(UPOB, aMUHOB, CIIUPTOB U
(beHo10B, cepocoepKaluX COETUHEHNH, a30TUCTBIX IeTePOLIUKIIOB, HTOPPHUPUHOB.

80.  DneKTPOBOCCTAHOBIICHHE OPraHUYECKUX COCOUHEHHWH (KaTOIHbBIC PpEaKIMU): YIrIEBOAOPOJIOB,
raJOreHOYIJIEBOI0OPOJIOB, HUTPOCOEIUHEHUH, KapOOHWIBHBIX COEIMHEHWH, a30METMHOB, KapOOHOBBIX
KHUCIIOT U JIp. AHUOH-paIuKalibl, UX CTPOEHUE U peakUuOHHAasi ciocoOHOCTh. [Ipo0iembl, cBsI3aHHBIE CO
crieln(pUIecKUMU CBOMCTBaAMU aHMOH- CBOMCTBAMM KaTHOH-PAJAMKAJIOB.paIuKaIOBMETAIUIONPHUPUHOB U
np. Karuon-panukanbl, UX CTPOEHHME M pEaKLUUOHHAas CHocoOHOCTh. [IpoOnembl, cBsI3aHHBIE CO
crienn(puIecKuMu

81. [Tpumenenue metonoB SIMP u OI1P npu uccnenoBaHuu 371€KTPOXUMHUECKUX PEAKLIUH.

82.  OcHOBHBIE HampaBlIeHUs HCCIEOBaHMUU, codeTaromux siekTpoxumuio u OIIP: oOHapyxeHue
MIPOMEKYTOUHBIX PAJUKAIBHBIX YaCTHUIl JUIS YCTAHOBJICHHMS MEXaHU3Ma PEAKUUH, 3JIEKTPOXUMHUYECKOE
MOJTyYeHHE PaJUKaloB Ul M3Y4YEHUS HUX XUMHYECKUX CBOUCTB. MneHTHdUKaLMs 37IEKTPOXUMHUYECKH
TeHEpUPYEMBIX PAIUKAJIOB ¢ MOMOLIbIO cieKTpoB DIIP.

83.  CrhekTposyieKTpoXUMudeckue MeToAbl. HoBble BO3MOYKHOCTH COBMECTHOTO HCIHOJIb30BaHUS
JNEKTPOXUMHUUYECKUX M CIEKTPOCKOMMYECKUX METOIOB IPU H3YyYEHUU IPOMEXYTOUYHBIX IPOIYKTOB
ANNEKTPOXUMHUYECKOTO IIPEBPAIIEHHUS: JIEKTPOHHBIX CIIEKTpoB noriomenus, IMP-, OIIP-, UK-cniekTpos,
CIEKTPOB KOMOMHAIIMOHHOTO PACCESIHUSI.

84.  IlpumeHnenue ynbTpaduoseTOBOM, BUAMMON M MHPPAKPACHOH CHEKTPOCKONUU B KOMILIEKCE C
INEKTPOXUMHUYECKMMHU METOJIAMHU: CIIEKTPBI IPOIYCKAHUS U CIEKTPhI BHYTPEHHETO OTPaKEHMUS.

Metoauka ¢popMUpOBaHHS Pe3yabTHPYIOLIEH OLEHKHU

B xoze Teky1iero KoHTposs cTyeHTsl MoryT Habpars 0-100 6amios:

1 —s1 pyOeskHas aTTecTaus - MakcuMaabHo 100 6a/1710B; U3 HUX:

Ot 0 510 50 6amoB (pyOekHas aTTecTalys) — TeCTUPOBaHue B IieHTpe TecTrpoanus COI'Y;

Ot 0 10 50 GamoB (Tekylas OleHKa) — aKTUBHAsl padoTa 3a JaHHBIN MEpUo/] Ha JJAOOPAaTOPHBIX U
MPAKTHYECKUX 3aHATHIX

IIpoMeKyTOUHBIN KOHTPOJIb:

i 3x3ameHa:

3a ycTHBI OTBET Ha 3K3aMeHe CTyAEHT mnoiydaeT 0-50 GamnoB. CTyqeHThI, TOJYYHUBIIUE B XOJ€
TEKyIIero M pyOekHOro KoHTpoias 56-100 6amioB aBTOMaTHYeCKH NoOJy4yaroT «Jk3ameH». Wmu
«3auTeHOY.
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PesynpTHpyromas oreHKa cKiIaabBaeTcs mo cootBeTcTBytomeit bPC dpopmyne:
(Tl + TZ) + (Pl + P2+ 3)2
rae T1 + T2 - KonuuecTBO 0AJUIOB 3a TEKYIIYIO padOTy CTYICHTOB B CEMECTPE

P1+P2 - xonnuecTBO 6aisI0B 32 2 KOMIBIOTEPHBIX TECTUPOBAHUI CTYJACHTOB B CEMECTPE

3 - KoyM4yecTBO OAJIOB, HAOpPAHHBIX Ha dK3aMeHe (3aueTe).

CTyaeHT MMeeT MpaBoO CIaBaTh 3a4eT B COOTBETCTBHM co mKkayiod oT 0 mo 100 Gammos, eciau
MOJIYYEHHBI «aBTOMATUYECKU» PE3YNIbTAT MO HAOpaHHOW cymMMme 0ayuioB ero He ycrpauBaeT. B sTom
ciydae, CTYACHT MOXKET PacCUMTHIBATh TOJIBKO HA PE3yJIbTAT, MOJYYCHHBIH Ha 3auete. Eciu ke cTyneHT
HaOpan meHee 30 OaIOB MO TEKYIIEMY KOHTPOJIO 32 BECh CEMECTp IO JUCIMIUIUHE, TO OH O0s3aH

caBaTh 3a4eT CECCUIO0 110 BeromocTy Ne2 B cooTBeTcTBUH cO mKkaior ot 0 qo 70 O0asuios.

Ixana uToroBoii akajeMu4ecKo ycneBaeMOCTH CTYAE€HTOB 10 JUCHMILIHHE

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

OueHuBaHMe OTBETa CTYJCHTA HA IK3aMeHe (3a4eTe)

Xapakmepucmuka omeema

oannwl

JlaH 1moyHBIN, pa3BEpHYTHIM OTBET HA IOCTABICHHBIN BOIPOC, IMOKA3aHA COBOKYIIHOCTh
OCO3HAHHBIX 3HaHUI 00 o00bekTe, NPOSBIAOLIAsCI B CBOOOJHOM ONEPUPOBAHUU
NOHATUSMH, YMEHUHU BBIICINTH CYIIECTBEHHBIE M HECYLIECTBEHHBIE €r0 IIPU3HAKH,
NPUYMHHO-CJIECTBEHHbIE CBS3U. 3HaHHEe 00 O0O0bEeKTe JEeMOHCTpUpyeTcss Ha (oHe
NOHMMAHUS €ro B CHCTEME JaHHOW HayKu U MEXIUCUUIUIMHAPHBIX CBs3ei. OTBer
dopmynupyeTcss B TEpPMHMHAX HAyKM, H3J0XKEH JMTEPaTypHbIM S3bIKOM, JIOTHYEH,
JIOKa3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTYACHTA.

46-50

JlaH 1moyHBIN, pa3BEpHYTHIM OTBET HAa IOCTABJICHHBIA BOIIPOC, MOKa3aHAa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00 0OBEKTE, JOKA3aTENIbHO PACKPHITHI OCHOBHBIE MOJIOKEHHS TEMBI;
B OTBETE TIPOCIIEKUBAETCS YETKas CTPYKTypa, JIOTMUYecKas IOCIeI0BaTebHOCTD,
OTpakarolas CyIIHOCTb PACKPBIBAEMBIX TOHSITHH, TEOpUi, iBJICHUA. 3HaHHE 00 0OBEKTE
JNEeMOHCTpUpYyeTcs Ha (OHEe TIOHMMaHHMsA €ro B CHCTEME JIaHHOW Hayku H
MEXIUCUUIUIMHAPHBIX CBsized. OTBET M3JI0XKEH JUTEPATYPHBIM SI3BIKOM B TEpMHHaxX
Haykd. MoryT ObITh JONMYyIIEHbl HEAOYEThl B OMNpPENENCHUM TOHATUN, HCIpaBlICHHbIE
CTYJIEHTOM CaMOCTOSITEJIbHO B IPOIIECCE OTBETA.

41-45

JlaH TDONIHBIN, pa3BEepHYTHIM OTBET Ha IIOCTABJICHHBIM BONPOC, IIOKAa3aHO YMEHHUE
BBIJICIUTh CYLICCTBEHHBIC M HECYLIECTBEHHBIE IIPU3HAKH, IPUYMHHO-CIICJCTBEHHbIE
cBs3u. OTBET YETKO CTPYKTYpUpPOBaH, JOTMYEH, M3JIOKEH B TepMHHaxX Hayku. OmHako
JIONYLIEHbl HE3HAYMTEeNNbHblEe OLIMOKM WJIM HEIOYeThl, HCIPaBIECHHBIE CTYJIEHTOM C
IOMOUIBIO «HABOASIINX)» BOIPOCOB IPENOIABATENS.

36-40

JlaH MOJHBIM, HO HETOCTATOYHO IOCJIEN0BATEIbHBIN OTBET Ha II0CTABIECHHBIN BOIPOC, HO
IIPH 3TOM IOKA3aHO YMEHUWE BBIJICIUThH CYIIECTBEHHBIE W HECYIIECTBEHHBIC MPU3HAKH U
IIPUYMHHO-CJIEICTBEHHBIE CBsI3U. OTBET JIOTMYEH U M3JI0KEH B TEPMHUHAX Hayku. Moryr
OBITh JOMYyIIEeHbl 1—2 OUOKK B OIMpeneleHUH OCHOBHBIX MOHSTHUN, KOTOpBIE CTYACHT
3aTPYAHSIETCS UCIIPABUTH CAMOCTOSITENILHO.

31-35
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JlaH HeZoCTaTOYHO TMOJHBIA M HEJOCTATOYHO pa3BEepHYThIM oOTBeT. Jlormka wu
MIOCJIEIOBATEIbHOCTD U3JI0KEHUS UMEIOT HapylmeHus. J{omyiieHsl OmuOKH B PaCKPBITUH
HNOHATUM, ynoTpeOneHun TepMHHOB. CTyIEHT He CocoOeH CaMOCTOSITENIbHO BBIJICIHUTH
CYHICCTBCHHBIC MW HCCYHICCTBCHHLIC IIPU3HAKW W HNPUYIUHHO-CICACTBCHHBIC CBA3H.
CTyneHT MOXeT KOHKPETHU3HpOBaTh OOOOIEHHBbIE 3HAHUS, JO0Ka3aB Ha MpHUMepax HX
OCHOBHBIC TIOJIOKEHHUSI TOJBKO C MOMOINBI0 TpenojaBareis. PedeBoe odopmieHue
TpeOyeT MONpaBoOK, KOPPEKIIHH.

26-30

JlaH HETOJHBIN OTBET, JIOTUKA U MOCJIEI0BATEIbHOCTh U3JI0KEHUS UMEIOT CYIIIECTBEHHBIE
HapyuieHus. JlonyieHsl rpyOble OMKUOKU TP OMpEesIeHUH CYIIHOCTH PacKPbhIBAEMBbIX
MOHSTUM, TEOPUi, SIBJICHUM, BCICACTBUE HETIOHUMAHUS CTYJIEHTOM HUX CYIIECTBEHHBIX U
HECYUIECTBEHHBIX IPU3HAKOB U CBs3ei. B 0TBeTe OTCYTCTBYIOT BBIBOABI. YMEHHE
PacKpbITh KOHKPETHBIC TIPOSIBJICHHS OOOOIICHHBIX 3HAHWW HE IMOKa3aHo. PeueBoe
odopmiieHne TpeOyeT NonpaBoK, KOPPEKIHUH.

21-25

JlaH HEMOJIHBIA OTBET, MPEACTABISIOMNN CO00W pa3pO3HEHHBIC 3HAHUS 10 TEME BOIPOCa
C CYIIECTBEHHBIMH OUIMOKaMH B oOmnpeneneHusx. [IpucyrcTByrOT ¢parMeHTapHOCTD,
HEJIOTUYHOCTh H3JI0KeHUs. CTyIEeHT HE OCO3HAEeT CBs3b JAHHOTO TIOHSTHS, TEOPHH,
SBIICHUS C APYTUMU OOBEKTAMU AUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETHU3AIHS U
JOKa3aTCJIIbHOCTh H3JIOKCHUA. Peun HErpaMOTHad. I[OHOJIHI/ITGJII)HI)IC U YTOYHAIOIIHC
BOIIPOCHI NIIPEMNOJIABATENsl HE MPUBOIAT K KOPPEKLUHMHM OTBETa CTYIEHTA HE TOJBKO Ha

1-20

ITOCTaBJICHHBIN BOITPOC, HO U HAa APYIrUc BOMPOCHI JUCIHUITINHEI.

He ITOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpOCaM NHUCHUIINHBIL.

Iloka3zaTenn n KPUTCPHUHA OLICHUBAHUA KOMHETeHHI/Iﬁ Ha PAa3/JIHYHBIX 3Tanax ux
(bOpMI/IpOBaHI/Iﬂ, OIIMCAHHUE IIKAJ OHCHUBAHUA

YpoBeHb ¢chOPMUPOBAHHOCTH KOMIIETCHIMH

«MUHMMAIBHBIA YPOBEHD MuHuMaIbHBIA «Cpeanuii ypoBeHb» «BbIcokuii ypoBeHb»
He JOCTUTHYT» (MeHee 55 ypoBenb» (56-70 (71-85 6as10B) (86-100 6a/L10B)
0aJ1J10B) 0aJ1J10B)
KomMnerenuuu He «Komnerenuuu Komnerenmun Komnerenun
c(OpMHUPOBaHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpPMHUPOBAHBI.
3HaHUs OTCYTCTBYIOT, CdopmupoBansl 3HaHUs OOLIMpPHBIE, 3HaHUs TBEP/bIE,
YMEHUS U HaBBIKU HE 0a30BbI€ CTPYKTYPHI CHUCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hopMUPOBAHBHI. 3HAHUU. YMeHnus HOCAT BCECTOPOHHUE.
YMmeHus pparMeHTapHbI | PEPOTYKTUBHBIH YMeHus ycreurHo
U HOCSIT XapaxTep, MIPUMEHSIOTCS K
PENpOIYKTUBHBIN MPUMEHSIOTCS K PELICHUIO KaK
Xapaxrep. pEIIeHUIO TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/IaHHi. HECTaHJapTHBIX
HU3KNH YPOBEHb JlemoHCTpHpYyeTCS TBOPYECKHUX 3aJaHUM.
CaMOCTOSITEIBHOCTU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPaKTUYECKOTO HABBIKA. | YPOBEHB BBICOKUN YPOBEHb
CaMOCTOSTEIbHOCTH CaMOCTOSATENIbHOCTH,
YCTOMYHBOTO BBICOKAs aJJalITUBHOCTH
MPaKTUYECKOTO MPAaKTUYECKOTO HaBbIKa
HaBBbIKa.
Onucanue KpUuTepreB OLEHUBAHNS
Ob6yuaromuiics Ob6yyaromuiics Ob6yuaromuiics Ob6yuaromuiicst
0OHapyXWI 3HAYUTETbHBIC | OOHAPYKUTT 3HAHHE | OOHAPYKUJT  TOJIHOE | OOHAPYKIII
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npoOensl B 3HAHHWIX | OCHOBHOTO y4eOHO- | 3HaHHE y4eOHO- | BCEeCTOpOHHEE,
OCHOBHOT'O y4eOHO- | MPOrpPaMMHOTO IIPOrpPaMMHOT0 CHUCTEMATUYECKOE u
IPOrPaMMHOTO MaTepuaia B o00beMe, | MaTepuasa, YCHELIHO | TITy0oKoe 3HaHUE
MaTepuaa, JOIIYCTHJI | HEOOXOAUMOM JUIS | BBIIIOJIHUT y4eOHO-TIPOrPaMMHOTO
MPUHILIMIIAATIbHBIC OIIUOKY | NanbHeHel yueObl U | MpeayCMOTpPEHHbBIE MaTepuaia, yMEHHE
B BBITIOJIHEHUH | TIPEJICTOAIICH  pabOTHI | MPOrpaMMOl 3aJjaHus, | CBOOOJHO  BBINOJIHATH
PEyCMOTPEHHBIX 1o npodeccuu, | ycBouI OCHOBHYIO | 3aJlaHUS,
IPOrpaMMoOi 3aJaHUI U HE | CIIpaBUIICA C | IUTeparypy, IIPENYCMOTPEHHbIE
crocobeH MPOJOJKUTD | BBIIIOJIHEHHWEM 3a/laHul, | peKOMEHI0BaHHYIO IpOrpaMMoOi,  YCBOMJI
oOyueHue WM | IPETyCMOTPEHHBIX MIPOrpaMMon OCHOBHYIO JIUTEPATYPY
MPUCTYIUTD [0 | IpOrpaMMOii, 3HAKOM C | AUCUHUIUIHHBI, U 3HAKOM c
OKOHUYAHUU YHUBEPCHUTETA | OCHOBHOM II0Ka3aj JIOTIOJIHUTEIbHON
K po)eCCHOHAIBHON | JINTEPaTypOH, CHUCTEMaTUYECKUI JUTEpaTypou,
JeATEeIIbHOCTH 0e3 | peKOMEHJ0BaHHOU XapakTep 3HAHUM II0 | PEKOMEHIOBaHHOMN
JOTIOTHUTEJIBHBIX 3aHSATUH | MPOrpaMMoin JTUCIUILINHE U | IporpaMMmoit
o COOTBETCTBYIOLICH | TUCIMILIMHBI, JOIMYCTUI | CIOCOOEH K UX | IUCLUHUIUIMHBI, YCBOWI
TUCIUILIAHE. MOTPEIIHOCTH B OTBETE | CAMOCTOSTEILHOMY B3aMMOCBSI3b OCHOBHBIX
Ha DK3aMEHE M TIIpU | HOMOJIHEHUIO U | IOHSITHHA JUCIUTUINHBI
BBINIOJIHEHUH OOHOBJICHHIO B XOJ€ | B WX 3HAUEHUU JUIA
HK3aMEHALMOHHBIX JanpHene yqaeOHoil | mpuobperaemoit
3ajaHui, HO oOJanaer | paboOThI U | mpodeccunt,  MPOSBHUI
HEO0OXOIUMBIMU npodecCuoHaIbHOM TBOpUYECKHUE
3HaHUAMU  JUISL  MX | JESTEIbHOCTH CIIOCOOHOCTHU B
yCTpaHEHHs nojt MOHUMAaHUH,
PYKOBOJICTBOM U3JI0’)KEHU U u
npenoaaBaTers. UCIIOJIb30BaHUU
y4eOHO- MPOrpaMMHOI0
MaTepuana
Onenka Onenka Ouenka «xopomo» / | OuneHkKa «OTJIUYHOY /
«HEyI0BJETBOPUTEIbHO» | «yA0OBJIETBOPUTEIbHO «324YTEHO» «324YTEHO»
/He3a4TEeHo / «3a4TEHO»

9. VYuebGHo-MeToau4eckoe U MHGOPMALMOHHOE O0ecneyeHUe JUCHUILIMHBI (MOTYJI51)

JUTEPATYPA
a) OCHOBHAsI JIUTEpaTypa:

1. Jlebenes, A.T. Macc-crieKTpoMeTpusi B OpraHN4ecKoil XxuMu : yaeoHoe mocooue / A.T. JleGenes. — 2-
e u31., nepepad. u nomn. — MockBa : Texnocdepa, 2015. — 704 c. : un.,rabn., cxem. — (Mup xumun). —
Pexxum nocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=496508. -
bubnuorp.: c. 638-681. — ISBN 978-5-94836-409-4. — TekcT : 31E€KTPOHHBIH.

2. Ou3NuecKue METOJIbI WCCIICAOBAHUS M WX TNPAKTHYECKOEe NMPUMEHEHHE B XMMHUYECKOM aHaim3e /
H.I'. fAppimeB, HO.H. MenseneB, M.U. Tokapes u nap. — UM3nmanwme BTOpoe, mnepepaboTaHHOE W
nornonHeHHoe. — Mockaa: [Ipomereit, 2015. — 196 c.: cxeMm., ui., Taba. — Pexum octyna: mo moanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=426720. — ISBN 978-5-9906134-6-1. — Texcr:
3JIEKTPOHHBIN.

3. 3BekoB, A.A. CriekTpajibHble METOIbl UCCIIEIOBaHUS B XUMHUH: ydeOHoe nocodue / A.A. 3BekoB, B.A.
Hesoctpyes, A.B. Kanenckuii. — Kemeposo: KemI'VY, 2015. — 124 ¢. — ISBN 978-5-8353-1823-0. —
Texcrt: AJIEKTPOHHBIH //J]aHb: 3JIEKTPOHHO-OMOIMOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/69980

4. . AnucekoB A.A. u ap. OmpeneneHue cTpoeHHs KapOO - M TeTePOLUKIMUYECKUX COCTUHEHUN
cnieKTpaabHbIMU MeTosiaMu MoHnorpadus. - Caparos: U1 «Haykay», 2010. — 234 c.

40


https://biblioclub.ru/index.php?page=book&id=496508
http://biblioclub.ru/index.php?page=book&id=426720
https://e.lanbook.com/book/69980

5. bacoB B.H. (pen.) UnctpymeHTanbHbIi ananus. M30paHHbIe METONbI. Yd4eOHOE MOocoOue MOa pej.
Bacoga. Ilepmb: M3gatensctBo [THUITY, 2011. — 165 c.

6. békkep 0. Xpomarorpadus. MHCTpyMEeHTanbHas aHAIUTUKA: METOJBl Xpomarorpapuu u
KanmuuIIpHOTO 2J1ekTpodopesa Yuebnuk. - M.: Texnocdepa, 2009. - 473 c.

0) 10MOJIHUTEJIbHASL JIUTEepaTypa:

1. TIlentun O.A., Buikos JI.B.®u3nueckue MeTo bl Hccaea0BaHus B XUMUU. - M.: Mup, 2006. - 683 c.
2. D. llpeu, ®@. bronsmanH, K. Addonsrep. OnpeneneHne CTpOCHUs OPraHUYECKUX COCTUHEHUH. M.:
Mup, 2006.

3. Cymmna E.I'. TomkocnoiiHas xpomarorpadus . TeopeTnueckue OCHOBBI U HPAKTUYECKOE
npumenenue: ydeb. mocooume/ E.I. Cymmna, C.H. IrteikoB, H.B. Tiopuna. — Caparos: M3a-Bo
Caparos.roc. yn-ta, 2006. — 112 c.

4, JlebeneB A.T. Macc-ciektpometpus B opranudeckoil xumuu. M.: BUHOM. JlaGoparopusi 3HaHMHA,
2003. 493 c.

5. He#inang O.4. Opranndeckas Xumus: YUeOHHUK IJIs XMM. criell. By30B. —M.:Bricmr. mik., 1990. -751
c.

6. Jx. Pobepre, M. Kacepno. OcHoBbl oprannueckoit xumuu.ku.1 u 2. M.:Mup, 1978.

7. OU3NKO-XUMHYECKHE METOJbl HCCICAOBAHUS B OPraHUYECKOM U OHOJIOTMYECKOM XHUMHH.
VYyeb.nmocobue st cTyieHToB nea. uH-ToB. M., "[locBemenune”, 1977.—176 c.

8. Jlamuxkos [0.C. dusuko-xuMuueckre MeTonsl aHaian3a.—M.: Xumusg, 1974.

9. Kazununa A.A., Kymnerckas H.b. [lpumenenune Y-, K-, AMP-ciekTpockonuu B OpraHUYECKOM
xuMud. —M.: Bercui. mk., 1971.

B) COCTAB JIMIIEH3MOHHOI'0 M CBOOOIHO PacnnpoCcrpansieMoro nnporpaMmMmHoOro oﬁecneqe}ma, B
TOM YHUCJIC OTCIYECCTBCHHOI'0 NIPOU3BOACTBA.

] HaumeHoBaHue Ne noroBopa (JiuneH3us)
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 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ¢
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
AHTHUBUPYCHOE IPOTPaMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 1. 10
13 obecneuenue Kasperksy Total 14.03.2019r.
Security
14 Cucrema ynpasienus 6azamMu CBoOoaHOE TIporpamMmHoe obecreueHne(6eccpodHo)
nanaeix MySQL FireBird
Cucrema moucka  TekcToBbIX | Ne 795 ot 26.12.2018 (nefictBurenex mo 30.12.2019 r) ¢ 3A0
15 3aMMCTBOBaHUN  «AHTHIUTaruart. | «Autu-Ilnarnar» npomnena go 2021 r.
BY3»
16 Koncynprant+ Ne 430-2017/614 0111.01.2017 1. OO0 «Dact-NUupopm»
(6eccpouno)
17 I"apasT 01.2020 . -12.2021r.

41


http://www.twirpx.com/file/1037198/

r) COBpeMeHHbIe NpodeccuoHaIbHbIe 0a3bl JAHHBIX, MHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI,
3J1eKTPOHHBbIE 00pa3oBaTe/IbHbIE Pecypchl

OO0ecrieueH AOCTYNl K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JaHHBIX, WHPOPMAIIMOHHBIM
CIPaBOYHBIM H MTOMCKOBBIM cucTeMaM (oubmmoteka COI'Y):
1. ObC «YuuBepcurerckas oubmmoreka ONLINE» (https://biblioclub.ru/)
2. OBbC «Koncynbrant cryneHtay CTyaeHUECKas SJICKTpOHHAs OMOIMOTEKa MO0 MEIUIIUHCKOMY U
(dapmalieBTUUECKOMY O0pa30BaHMIO, a TaKKe [0 €CTECTBEHHbIM M TOYHBIM HaykaM B LIEJIOM
(http://www.studentlibrary.ru/)
3. OBC «lOpaiit» — oOpa3zoBarenbHass Ccpeaa, BKIIOYAIONIAsS BUPTYAJIbHBIM YHTAIBHBIA 3aj
Y4eOHUKOB M y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAyIIMX BY30B Poccuu mo BceM HampaBlICHUSM H
crieranbaocTsM (https://www.biblio-online.ru/)
4. Hayunas snekrponnas oubnmoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BupTyanbHblii unTanbHbl 3a1 qucceprauuii u aBropedeparoB PI'b (dvs.rsl.ru) — perucrpanus u

JIOCTYII TOJIBKO B 3aJi€ 3JIEKTPOHHBIX PECYPCOB.
6. YHHBepcaibHas 0a3a JaHHBIX ICKTPOHHBIX MEPHOIUICCKUX n3nanuil East View (eastview.com)
(https://dlib. Eastview.com/)

7. DnekTpoHHbIE pecypchl u3aarenscTBa Springer Nature (http:/link.springer.com/)

8. DnexkTpoHHas MenuiuHcKas oubnanoreka «Koncynbrant crynentay (http://www.studentlibrary.ru)
JOCTYITHA C JIF000T0 KOMIIBIOTEPA MOCIIE PETUCTPAIIUN YUTATEINS B 3aJI€ AJICKTPOHHBIX PECYPCOB.
9. Dnekrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBbC «Opaiit» — oOpa3oBaTenbHas cpeAa, BKIOYAIONIAs BUPTYAJIbHBIA YHUTAJIbHBIM 3a
y4eOHHKOB M Y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAyHMIMX By30B Poccuu 1O BceM HampaBlICHHSM U
cnenuansHocTsM (https://www.biblio-online.ru/)

PeKOMeH}IyeMbIe 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

10. MaTepuajibHO-TEXHHYECKOE 00ecnedeHue JUCHUTLIUHBI (MOTYJIs1)

YyeOHble ayquTOpPUM VISl MPOBEACHUS 3AHATHH JIEKIMOHHOIO THUIA, CEMHMHAPCKOI0 THIA,
KYPCOBOI0 NPOEKTHPOBAHMS (BBINOJHEHUS] KYPCOBBIX padoT), rPyNnoBbIX M HHIAMBHAYAJIbHBIX
KOHCYJIbTAUMH, TEKYIIero KOHTPOJISI U NMPOMEKYTOYHON aTTeCTAIlMU, A TaK:Ke CAMOCTOATEIbHOI
PaGoTHI 00YUYAIOIIMXCS: TPENOIaBATEIbCKUIN CTOM, CTYJ, CTOJNBI U CTYINbS AJs 00yJaromuxcs, kademapa,
KJIACCHAs I0CKA.
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https://biblioclub.ru/
https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://www.biblio-online.ru/
http://link.springer.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://www.biblio-online.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698

Ob6opynoBanue: MHTEepakTuBHOE MyiabTUMeAniiHOe obopynoBanue (Hocka FOX IB82, Ilpoekrop Aser
U5200) Kommprotep B komiiekre (Mounutop (BENQ G2255A<Black>)//Cuctemnsiii 610k — lmr. ¢
IpOrpaMMHBIM  OOECIIEYeHHEM, BBIXOJIOM B ceTb VIHTepHET © JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pazoBaTenbHy0 cpeny COI'Y

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanuss Sunrav WEB Class (beccpounoe I1O); IlporpammHoe oOecnedeHue st
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant mmoc; Cucrema
IIOMCKAa TEKCTOBBIX 3aMMcTBOBaHUN «AHTHILIarnar.BY3»; Ilporpamma mist O9BM «baHk BopocoB uis
KOHTposst 3HaHuit»; [apant; Cisco Webex; 1eMOHCTpallMOHHbIE U Yy4eOHO-HArJsJHbIE MOCOOUS
(Bugeomnpe3eHTaIus).

JlaGopaTopusi OpraHu4ecKoil XMMHH M TOHKOI0 OPraHUYecKOro CHMHTe3a Jisl NMPOBeJdeHus
3aHATHI  CeMHHAPCKOI0 THUNA, JIA0OPATOPHBLIX 3aHATHH, KYpPCOBOI0 NPOEKTHPOBAHMA
(BBINOJIHEHUSI KYPCOBBIX PpadoT), IPyNNOBbIX M HHIAUBHAYAJIBHBIX KOHCYJIbTALMH, a TaKKe
CaMOCTOSITeIbHOM PadoThl 00y4aroIUXCS:

MpernoaBaTeNIbCKUil CTOJ, CTYJ, CTOJBl M CTYJbs s 00ydarolmuxcs, JabopaTopHble CTOJBI, KiIacCHas
Jl0CKa.

Ob6opynoanue: I[IpoexkunonHoe mynbTUMenuitHoe obopynoBanue (MynpTuMeanitHeiil mpoektop BenQ
MX816ST, ¢ morosouHbIM KpervieHMeM U HaO. kabeneil — 1 wmr. PabGouas cranuust B cocrase:
Cucremusriii 610k HP 500B MT E7500.DOS RUS (XF936 EA), Mon +/knaBuatr — lmrt. KoMnberorepsl
mwis opuca B komruiekte (Monutop (BENQ G2255A<Black>)/Cuctemnsiii 6mok — 1 mr. ¢
MPOrPaMMHBIM ~ OOECIIEUYeHUEM, BBIXOJJOM B CceTh VIHTepHET © JOCTymOM B  DIIEKTPOHHYIO
nH(popMannoHHo-00pa3oBarenbHy0 cpexy COI'Y

[Tporpammuoe obecrieuenue: 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 obecrneueHue st
penaktupoBanus xummudeckux Qopmyn Isis Draw (becruiatHoe I10); KoncynbTanT —IuIIOC;
JIEMOHCTpPAIIMOHHBIEC U y4eOHO-HArJIsAHbIE TOcOOUs (BUACOMIPE3CHTALIHS).

Jlaboparoproe oGopynoBanue: BreiTspkHOW mikadg- 1 mt. Mcmapurtens poranmonasii ROTOVAPOR
R210/V ¢ BepTHK. XOJOAUIIb. B KOMILI. ¢ UcH. Kojb — 2 mr. Mcnaputens porannonusiii Hei-Vapvalues
G3 — 1 wr. Pedppakromerp UPD 45462M ¢ noacsetkoit — 1 mt. Tepmocrat oxnaxmaronmii HUBER
Ministat — 1 mr. Hacoc BakyymHbIii MemOpanubiii V-700 — 1 mt. Memanka MarHiuTHast ¢ MOJOIPEBOM
IKARST — 3 mt. MarauTtHast Mmemainka ¢ mogorpeBom 78-1 (25Bt pasmemmBanune/120Bt Harpes) -1 mT.
Memanka marautHass RET control-visc — 1 mr. Memranka marautHast ¢ HarpeBoM IKA RST basik ¢
Imatankom Temmeparypst PT 1000.60 — 2 mit. Ynbsrpass. aesunrerparop MJ1-11 — 1 mr.

Bece! ananutnueckne WA-32 — 2 wt. Becsl naboparopasie CAS MW120 — 1 mt. Becsl nabopatopHbie
CAS MW-120 1. 1. 0,01 — 2 ir. Becsr maboparopusie nperusnonnsie ET-3001I1 ¢ moBepkoii — 1 mT.

JlaGopaTopun: KOMNBIOTEPHbIEe KJacchl /s TMPOBeJeHHs] TeKyWero KOHTPOJIA M
NPOMEKYTOYHOM ATTEeCTALMH, a TAKIKE CAMOCTOAITEIbLHONH PadoThl 00y4YarouXxcs:
MIPEIoIaBaTeNbCKUI CTOM, CTYJI, CTOJIBI M CTYJIbS IS 0Oydarouuxcs, kadeapa, KiaccHas JOCKa.
Ob6opynoBanue: KommbloTepsl Ajii KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - € IPOrpaMMHBIM
obecriedyeHrneM, BBIXOJAOM B ceTb VIHTEpHET M JOCTYOM B JJIEKTPOHHYIO HH(MOPMAIMOHHO-
oOpazoBarenbHyto cpeny COI'Y; uctounuku OecriepeOoHOrO muTaHus, I[ppon, kKoMmMyTaTop s Kjacca
D-Link DGS-10240, unrepaktusHas gocka 78 (1702070/15112/11344/2+ npoektop Beno MX503.
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 tectupoBanuss Sunrav WEB Class (beccpounoe I1O); Ilporpammuoe obecnieueHue s
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncymprant mmtoc; Cucrema
MOWCKA TEKCTOBBIX 3aMMCTBOBaHMI «AHTHIUIarnat BY3y»; [Iporpamma nins OBM «bank BonpocoB s
KOHTpoJisl 3HaHui»; [apant; Cisco Webex; JneMOHCTpanMOHHbIE M y4eOHO-HArJsAHbIE MTOCOOUS
(Bumeompe3eHTAaIHs).
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Bubaunoreka, B TOM 4ncie YNTAIbHBIH 3aJ1: CTOJBI U CTYJbS ISl 00YyYatOmIuXCsl, KOMITBIOTEPHI
B KOMIUIEKTE - C TPOrPaMMHBIM 00€CIIeYeHNEM, BBIXOJIOM B ceTh VIHTEpHET U TOCTYIIOM B AJIEKTPOHHYIO
nH(popmannoHHo-00pa3oBarenbHy0 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;
Koncynerant mitoc; Iapant; Cisco Webex;
ObC"YHnusepcurerckas oudmmorexka ONLINE" https://biblioclub.ru
OBbC «KoncynsTant cTyaenta»  http://www.studentlibrary.ru
3BC «tOpaii» www.biblio-online.ru
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