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Ilporpamma coctaBiesa B cooTercTBEM ¢ (DeaepaibHLIM rocy/1apCTBEHHBIM
00pa3oBATEIbHBIM CTAHAAPTOM BHICLIETO 00Pa30BaMS — 0akanaBpHal 10 HampaBIeHUIO
04.03.01 Xumus, yTsepxaenasmM npukazom MuHuctepersa oGpazoBaHns 1 Hayku Poccuiickoi

Denepanrn o1 17.07.2017 N671, yueOHBIM I2HOM 110I0TOBKY GakaTaEpa Mo HANPARIEHUIO
04.03.01 Xumus, yreepskacHubIM ydeHbIM coBeToM O BOY BO «COI'Y» o1 29.04.2021 ro/ia,
npotoko Ne 11,

CocTapuTenb: K.X.H., 101EHT APYTIOHSHI A.A.,

Pabouast nporpamma o6cysk/ieHa Ha 3aceJaHuH Kadhenp! OpraHidecKol XuMHH
(mportoxon Ne 7 ot «15» mapra 2021 r.)

3aB. kadeapoit T Abaer B.T.
ﬁ A

Onobpena coBetom dakyibTeTa XHMIAM, GHONOIMH U GHOTEXHOIOTHH
(mportokon Ne 8/20-21 ot «25» mapra 2021 1.)
[Ipenacenarens coseta dakynbrera > e € AracBa O.A.

P

Pabouaa npozpamma OUCHUNAUHGI RpUHAMA 6 cochase OCHOBHOL NPoheccHOnaIbHON
00pA306aAMEALHON NPOPAMMbBI PEHICHUEM YHEHO20 Cotem IIpomoroa No 11 om 29.04.2021,

Vmegepacoena npurazom pexmopa Ne 106 _om 30.04.20.21.




1. CTpykTypa u 0011asi TPYA0EMKOCTh AUCIUTITTHHbBI

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

Ounas dhopma o0y4deHwHs

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

2.11esm 0CBOEHHUSI THCIHILINHBI

HeassMu ocBOEHUS] IMCHMUIIMHBI «DJCKTPOXUMHES OpPTraHUYECKHX COCAMHCHHIN» SIBIISICTCS
PacKphITHE CMBIC/IA OCHOBHBIX 3aKOHOB B O0JIACTH 3JCKTPOXMMHH W O3HAKOMJICHHE C METOJaMHU
KJIACCUYECKOH ToJsiporpaduu, UKINIECKON BOJITAMIICPOMETPHUH.

3agaun JMCHUIINHBI:

- HAy4YuTh CTYJCHTa BUICTh OOJACTH NTPHUMEHCHHUS 3aKOHOB DJJICKTPOXMMHH, YETKO IMOHUMATh WX
MPUHIMITHAIbHBIE BO3MOXKHOCTH IPH PEIICHHH KOHKPETHBIX 3a/1a4;

- IPUBUTH CTYACHTY HaBBIKH B TEXHUKE TIPOBEACHHSI SKCIICPUMEHTA,

- 03HaKOMUTH C PA3TUYHBIMU METOJAMHU UCCIIEIOBAHUS;

- Hay4UTh CTYJCHTA MPABUIHLHO 00padaThIBaTh U MPEJICTABIISTH PE3YJIBTATHI PAOOTHI, KPUTHICCKH UX
aHaAJIM3UPOBATh U 0000IIATE.

3.Mecto qucuunymebl B ctpykrype OIIOII 6akanaBpuara

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

Jns w3ydeHus AaHHOM AUCHMILTUHBI HEOOXOAMMBI 3HAHHWS W yMEHHS, (HopMHUpyeMble BCEMHU
MPEANIECTBYIOMMMH TUCIUIUIMHAME 0a30BOM M BapWaTHBHOW YacTed, a MMEHHO OpPTraHHYecKass XUMUS
(YK-8; OTIK-1; YK-4; VK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-2; OITK-3), dhusudeckas xumus (YK-8;
OIIK-1; VK-4; YK-1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4).

st ocBoeHust mgaHHON yueOHOW muctumuiuHbl (Y]l) CTyIEeHT IOMKEH BIANETh CIECIYIOIIMMHU
KOMITETCHITUSAMMU

YK-1 CriocobeH ocyIIecTBIATh MOUCK, KPUTHIECKUI aHaIN3 U CHUHTe3 UH(OpMAILUU, TIPUMEHSTh
CHUCTEMHBIN TIOIXO0/T JIJIsl pEIIEHUS TOCTABIEHHBIX 3a/1a4

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

YK-4 CnocobeH oCymIecTBIATh JEIOBYI0 KOMMYHHUKAIIMIO B YCTHOM M MHChbMEHHON (opmax Ha
rocyapcTBeHHOM si3bike Poccuiickoil denepaniuu 1 HHOCTPAaHHOM(BIX) sI3bIKE(ax)

YK-6 CrocoGeH ympaBisiTh CBOMM BpPEMEHEM, BBICTPAMBATh M PEATH30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE IPUHITUTIOB 00OpPa30BaHMsI B TEUCHHUE BCEH JKU3HU

VK-8 Crnocoben co3nmaBaTh M MOAJAEPKUBATH O€30TMACHBIE YCIOBUS KU3HEIACATEILHOCTH, B TOM
YHUCIIe TPYU BO3SHUKHOBEHUH YPE3BbIYANHBIX CUTYALIHI



OIIK-1 Cnocoben  aHanM3upoBaTb H  HMHTEPIPETHPOBATH  PE3YJbTAaThl  XUMHUYECKUX
AKCIIEPUMEHTOB, HAOIIOJCHUM U U3MEPEHUI

OIIK-2 Cnoco0OeH MpOBOAUTH C COOJIIOJCHMEM HOPM TEXHHKH O€30MacHOCTH XHMHUYECKHN
SKCIIEPUMEHT, BKJIOYas CHUHTE3, aHallu3, M3y4Ye€HUE CTPYKTYpPhl M CBOWCTB BEIIECTB U MaTepHAaJIOB,
HCCIIEIOBAaHHE MPOLIECCOB C UX yYACTHEM

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

OIIK-4 CnocobeH TuUTaHUpPOBaTh pabOThl XWMHUYECKOW HAMPAaBICHHOCTH, O0OpabaThiBaTh H
MHTEPIPETHUPOBATH MOJyYCHHbIE PE3yIbTAThI C NCIOIB30BAHUEM TEOPETUUECKUX 3HAHUN U MPAKTHYECKUX
HABBIKOB PEUICHHS] MATEMaTUYEeCKUX U GU3UYECKUX 3a/1a4

OIIK-5 CriocobeH MCronb30BaTh CYIIECTBYIONIUE MPOrPaMMHbBIE MPOIYKTH M HH()OPMAIIMOHHBIE
0a3pl TaHHBIX JUISI peLIeHUs 3a1a4 NpodeCcCHOHATBHON JIEATEIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHMil
MH(POPMALMOHHOHN 0€30MacHOCTH

OIIK-6 CnocobeH mpeAcTaBiATh pe3yiabTaThl CBOEeH padOThl B YCTHOW M MHUCbMEHHOU (opme B
COOTBETCTBUH C HOPMAaMU U MPaBHJIAMH, TPUHATHIMU B MPO(HECCHOHAIEHOM COOOIIeCTBE

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

3HaTh:

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

- OCHOBHBIE JINTEPATypPHbIE UICTOYHUKH U CIPABOYHYIO JIUTEPATYPY MO OPraHUYECKON XUMUH,

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

YMeTh.

- CaMOCTOSITEIFHO padoTaTh ¢ Y4eOHON U CIIPABOYHON JTUTEPATYPOH;

- IPUMEHSTh PACUETHO-TEOPETUUECKNE METOBI JIJIs1 U3YUEHUSI CBOMCTB BEIIECTB M MPOLIECCOB C UX
YYaCTHEM C UCIIOJIb30BAaHUEM COBPEMEHHOW BBIYMCIUTEIBHON TEXHUKH;

- aHAIM3UPOBATh M UHTEPIPETUPOBATH PE3YyIbTaThl XUMUYECKUX HKCIIEPUMEHTOB, HAOTIOACHUI U
U3MEPEHMU;

- HCIIOJIb30BATh IMOJYYEHHbIE 3HAHHS TEOPETUYECKUX OCHOB (PYHAAMEHTAIbHBIX Pa3/IeJIOB XUMUHU
MIPU peleHuu MpoeCcCUOHAIBHBIX 3a]1a4;

Baanernb:

- METOJIJaMU TTPOBEICHUS U3MEPEHUN U 00paOOTKHU TOJIYICHHBIX PE3yJIbTATOB;

- HaBBIKAMH TPEJCTABICHUS PE3YyJIbTaTOB CBOEH pabOThl B YCTHOM M THChbMEHHOW (opme B
COOTBETCTBUU C HOPMaMH U MPaBUIIaMU, TPUHATHIMH B MPO(HECCUOHATTLHOM COOOIIECTBE.

HuctunnuHa «OJIEKTPOXUMHSI OPTraHUYECKUX COCIUHEHHI» OpPUEHTHUPYET CTYACHTOB Ha
npuoOpeTeHne 3HAHWKA W KOMIIETEHIMH JUIS OCBOEHUS JUCIUIUIMHBI «XUMHUS TeTEPOIUKINYECKIX
coeguHeHni» U «TeopeTndeckne OCHOBBI OPTraHMYECKOM XUMHUW» U TTocieayroniero BeinoineHus BKP.

[Ipu ocBOEHHMHU JaHHOHM TUCHUILTHHBI O0OYYalOUIHICS CMOXET MPOJIEMOHCTPUPOBATH (YACTHYHO)
cienyomue 0000mennsie TpyaoBbie GyHknun (OTP) u Tpynossie pynkuun (TD):

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

01 O6pazoBanue u Hayka (B chepe JOUTKOIBLHOTO, HA9aJIbHOTO 00111eT0, OCHOBHOTO OOIIIETO,
cpenHero obmiero oopazoBanus, MpoheCCHOHATHHOT0 00ydeHus, TPOHecCHOHATEHOTO
o0pa3oBaHMsl, TOMOJIHUTEILHOT0 00pa30BaHus)

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

JesTeNbHOCTD B cepe KBaJU

JIOIIKOJILHOTO, HKaIIn




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

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

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

A/01.6

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

A/02.6

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

A/03.6

IInanupoBanue u
pOBeJCHUE YUeOHBIX
3aHATUI

A/04.6

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

A/05.6

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

A/06.6

dopmMupoBaHue
YHHUBEPCATBbHBIX
y4eOHBIX TeUCTBUI

A/07.6




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

(manee - UKT)

A/08.6

dopmupoBaHue
MOTHBAIIMH K O0YICHHIO

A/09.6

OOBeKTUBHAS

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

A/010.

Ilenarornyeckas
IEITEILHOCTD 10
MIPOCKTHPOBAHHIO
u

peali3anuu
OCHOBHBIX
obmeobpaszoBare
JLHBIX TIPOTPaMM

Ilenarornyeckas
IESITEILHOCTD 10
pealli3alyy MporpaMm
OCHOBHOTO H CPEIHETO
obmero oopa3oBaHus

B/03.6

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

[IpenogaBanu
e Io
JIOTIOJTHUTEIbHBIM
o0meobpaszoBare
JIbHBIM
porpaMMam

Opranuzanus
JeITeIbHOCTU
y4Yaluxcs,
HaNnpaBJIECHHOW HA
OCBOCHHUE
JOIIOJIHUTEILHON
o011eo0pa3oBaTeIbHOM
MPOTPaMMBbI

A/01.6

Opranuzanus 10cyroBou
JEeSATEIbHOCTH Y4alUuXCsl
B IIPOLIECCE pEAIU3ALINH
JOIIOJTHUTEILHON
o0m1eo0pa3oBaTenbHOM
MPOrPaMMBI

A/02.6

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

A/03.6




O6y‘ICHI/I$I 1 BOCIIUTAaHUA

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

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




JILNINE

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

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

Kon n
HAHMeEHOBaHMeE
YHHBEPCAJIBbHO
M KOMIIeTeHIINHU

(YK)

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

u

yHHBepcaJ’lebIe KOMIICTCHII MM BBINTYCKHUKOB

Koa n
HANMEHOBaHHe
HHIMKATOPA
JAOCTHIKEHMS
YHHMBEPCAJIbLHOMN
KOMIIeTeHIIUH

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

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

YK-8.4. Pazbscusier
MpaBuJia TOBEICHUS
IpU BO3HUKHOBEHUU

Pe3yJIbTaTbl OCBOCHHA KOMIICTCHIUH

3HATb

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

yMeThb

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

BJIaJ1€Th

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

BOCCTaAaHOBHUTCIIbHBI

X MEpOTIPUATHUSIX;
METOIaMH
Oe30ImacHoM
paboThI B
XUMHUYECKOM
naboparopuu




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

IIpodeccnonanbHbie KOMIIETEHIIUN BHIITYCKHUKOB

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

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

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

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

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

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

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

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




IIK-2

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

€ 3HaHUS B CBOEH
npodeCcCHOHATbHON
NEATENbHOCTHU

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

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

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

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

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

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

KOMaHJHOW paOoThl, MEXIUYHOCTHOW KOMMYHMKAIUHM, TPUHATUS pELICHUH, JTUIEpCKUX KayecTB

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

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

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

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

Ho ®opmer | Komnue
MEp HaumeHnoBanue TeM (BOHpOCOB), 3aHATUA CamocTosTenbHast pa60Ta CTYAE€HTOB KOHTPOJI CTBO jqareparypa
HC N3y4a€MbIX I10 [[aHHOﬁ JUCHUITIINHEC A 0aIoB
e 1 | nop | n1ab Conepxanue Yacsl min max
1 | Bemenwme. llenwm, 3amauum u copepxanue | 8 6 | Teopernueckue ocHOBBI 3ekTponmm3a u | 1 | [Ipesen 0 10 1-6
kypca. [IpeaMer SIeKTPOXUMHH. peaKlus AIIEKTPOCHHTE3A, raJibBAaHOTEXHUKH, Tanus
Konnbe, peakuus Kpayma bpayna -- Yoxkepa. AIEKTPOXUMHYECKUX METOJI0B Ha
DNeKTpOKaTaTUTHUECKHE MIPOLIECCHI. uccinenoanus. lloHarue o HOpMaTbHOM OCHOBE
Hemnpsimble 351€KTPOXMMUYECKUE TPOLIECCHI. MOTEHLIMAJE, O FAJIbBAHUYECKOM DJIEMEHTE, COBpEM
Orenka 3¢ heKTUBHOCTU 0  XUMHYECKMX  HCTOYHHMKaxX  TOKa. SHHBIX
AJIEKTPOXMMHUYECKOTO MpOIIecca: BBIXOJ IO Knaccudukanus AIEKTPOXUMUYECKUX MYJIBTH
TOKY, BBIXOJ TIO BEIIECTBY, BBIXOA IIO peakiuii  OpraHUYecKUX  COEIMHEHUIl. MeIHH
sHEepruu. MexnpeIMeTHbIe CBSI3U CHEIKypca DIEeKTPOXUMHUYECKOE BOCCTAHOBJICHHE: BIX
1o ANEKTPOXUMHUU OpPraHUYECKUX BOCCTAHOBJICHHE HUTPOOEH3011a, CpencT
COEIMHEHU N c 0a30BbIMH  KypcaMu TUAPOANMEPHU3AIUS aKpUJIOHUTPUIIA, B
OpraHMYecKol W  (U3MYECKOH  XUMHH. BOCCTAHOBJICHHE JMHUTPUIA AJUITHUHOBOU
Hayunas npobiieMaTuka Kadenpsl. KHCJIOTBI. DNEeKTPOXUMHUECKOE
DNEKTPOXUMUYECKUE METOJIbl B HW3YYEHUU okucnenue: peaknus Konpbe, peakuus
OPraHUYEeCKUX PEAKIUN OJHOJICKTPOHHOTO Kpayma bpayna -- VYokepa.
nepeHoca. DKcnepuMeHTalbHas 0aza DNeKTpOKATaTUTUYECKUE MIPOLIECCHI.
Kadenpsl. Henpsimbie AIEKTPOXUMHYECKUE
DJIEKTPOXUMUYECKHNE METOJbl UCCIEIOBAHUS nporeccel.  Ouenka 3¢ dekTuBHOCTH

OpraHMYecKux  coeauHeHnii.  (OCHOBHEBIE
DNEKTPOAHBIE  SIBJICHUSA. XHMMHYECKOE U
ANEKTPOXUMHUUYECKOE OKHCJICHHE 51
BOCCTAHOBJIEHUE OPTaHUYECKUX COCIMHEHUM.
KpuBble '"MJIOTHOCTH TOKA - MOTEHHMaN" B
MIPOCTBIX CHCTEMax. CornpsixéHHble
XAMHUYECKHE PEAKIIHH.

[TpoGiieMbl, BO3HHKAIOIIME B CBSI3U C
reTepOreHHON PUPOJOMN
aNIeKTpoXuMudecko peakuuu. [loHsiTHe 00
ANEKTPOJHOM  MOTEHIMANe, MNpOoCTeUIemM

AIIEKTPOXUMUYECKOI0 IIPOLIECCa: BBIXOJ, 110
TOKY, BBIXOJ IO BEIIECTBY, BBIXOJ IIO
SHEpPruH.

[TpoGnembl, BO3HUKAIOUIME B CBSA3H C

reTepOreHHON MIPUPOJIOHN
ANEKTPOXUMUUYECKOW peakiuu. [loHsTue
00 AJIEKTPOTHOM MMOTEHIHAIIE,

MPOCTEUIIEM TaJIbBAHUYECKOM DJIEMEHTE U
anekTpoaBkymen cune. CraHgapTHbIE
AIEKTPOJIbI CpaBHEHHUS. [ToBenenue
OPTraHWYECKUX BEIIECTB B OKHCIUTEIHHO-
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raJlbBAHU4ECKOM AIIEMEHTE u
NeKTpoJBIKyIer — cune.  CraHgapTHbBIE
AIEKTPOAbI CpaBHEHHUS. [ToBenenue

OpraHMYECKHUX BEUIECTB B OKUCIUTEIBHO-
BOCCTaHOBUTENIBbHBIX mapax OX-Red. Pois
OpraHUYECKUX pacTtBopuTenei B
AIEKTPOAHBIX nporeccax. H3menenue
IIEKTPOXUMHUYECKON aKTUBHOCTH METAJJIOB B
OopraHuueckux pactBopurensix. CpaBHEHUE
CTaHJApPTHBIX 3JIEKTPOJHBIX IOTEHIMAIOB B
BOJIe, aMMHake M B  OpraHMYeCKHX
pactBopuTtensx. Teopuss JBOWHOrO  CHOS.
Cxema JBOWHOTO DJEKTPHUYECKOTO CJIOS B
OTCYTCTBUHM  ajcopOIuMM  BemlecTBa  Ha
JEKTPOJE. SIBnenue azcopOuuu.
[ToBepxHOCTHBIE  SIBICHHS Ha  TBEPIBIX
JMEeKTpoAax ¢ yué€roMm aacopOuuu. BausHue
cpensl Ha JNEKTPOAHbIE peaxuuu.
DONEKTPOXUMHS B HEBOJHBIX (AIIPOTOHHBIX)
cpenax u €€ 0COOCHHOCTH.

CBsi3pb  MeXAy CTPYKTypOll MOJEKyl U
AIIEKTPOXUMUYECKUMHU CBOWCTBaMH.
CootHomieHue MEXy MOTEHLIMATIaMHU
OKHCIICHHsI (BOCCTAHOBIIGHHsS) M DSHEprueit
MOJIEKYJIIpHbIXOpOUTasiei. Pons kBaHTOBO-
XUMHUYECKHX TOJXOM0B B  OOBSICHEHUH
AIIEKTPOXUMHUYECKUX CBOWCTB OpPraHMYECKHX

MOJICKYIIL. HCTepMO,Z[I/IHaMI/I‘-ICCKI/Ie
COOTHOIICHHUA: NTOTCHIHAJIbI OKHUCICHUA -
INOTCHIIUAJIbI HOHMH3aInu, IIOTCHI M AJIbI

BOCCTAHOBJICHHSI - CPOJICTBO K AJIEKTPOHY U
JpyTHe.

BOCcTaHOBUTENBHBIX Mapax Ox-Red. Poib

OPraHU4YeCKHUX pacTBopHUTEIIEH B
ANEKTPOJIHBIX  Iporeccax. V3meHeHue
AIEKTPOXUMHYECKON AKTUBHOCTHU

METAJIJIOB B OPraHUYeCKUX PACTBOPUTEIISAX.
CpaBHeHHE CTaHAAPTHBIX AJICKTPOIHBIX
MOTEHLIMAJIOB B BOJE, aMMHUaKke H B
OpPTaHWYECKUX PpacCTBOpUTENSIX. Teopus
JBOMHOTO closl. CxeMa  JIBOMHOIO
ANEKTPUYECKOTO CJIOS B  OTCYTCTBUU
aacopOLMK  BelIeCcTBA Ha  DIEKTPO/E.
SBnenne ancopOuuu. IloBepXxHOCTHBIE
SIBIICHUS HA TBEPBIX IIIEKTPOJAX C YUETOM
azcopOuuu. Bnusinue Cpelsl Ha
AIIEKTPOJHBIE pPEaKUUU. DIEKTPOXUMHUS B
HEBOJHBIX (AMpPOTOHHBIX) cpemax u €€
0COOCHHOCTH.

Knaccudukanus ANEKTPOXUMHYECKUX
METO/OB. [Torenmmomerpus.

10

YcrHBI
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Bonbsramnepomerpus. Konnykromerpus.
Kynonomerpus. DnexTponu3 pu
KOHTPOJIUPYEMOM TOTeHIuane. B3anmocss3p
OTACJIBHBIX J3JICKTPOXHUMHUUYCCKHUX MCETOAO0B.
Bo3moxxnocTH Pa3IUYHBIX
SJICKTPOXUMHNYCCKUX MCETOAOB HCCIICAOBAHUS
OPraHMYECKUX COCITUHEHUI.

Boapramnepomerpus. Knaccudukarus
METOJIOB BOJILTMANEPOMETPHH.
[Monsporpadus.  Buner  momsiporpadumn.
Knaccuueckas noJisiporpadus.

[lonsipu3aniioHHBlE  KpPUBBIE.  YpaBHEHUE
noJsiporpadguueckoi BOJIHBI A 00paTUMBIX

MPOLIECCOB. KauecTBeHHbII u
KOJIMYECTBEHHBIH nossporpapuyeckuit
aHaJIN3. Juddy3noHHbIH TOK.

Konpaencaropuelii Tok. MurpauoHHbIi TOK.
Toxk makcumyma. KuHETHYECKMI  TOK.
TexHuKa SKCIEPUMEHTA.
Bonbsramnepomerpus Ha TBEPABIX
NEeKTpogax.  JIMCKOBBIM  BpallaroLIuics
JJNIEKTPOX M JUCKOBBIM  BpallarOLIUICs
AIIEKTPOJI C KOJIBLOM. Pexumbl paboThl Ha
JIUCKE C KOJIBIOM. BUbI BOJIBTAMIIEPOIPAMM.
3aBUCHUMOCTH MPEEIbHOTO TOKAa OT CKOPOCTH
pa3BEPTKU IOTEHIMAAa U OT KOHILIEHTPALUU
JIEeTIoJsIpr3aTopa. Bo3moxkHoCTH
BOJIbTAMIIEPOMETPUHU Ha TBEPABIX
ANEKTPOJIAaX Nsmepenune MTOTEHI[MAJIOB
OKHUCIICHUS U BOCCTAHOBJICHUS.
IlepemeHHOTOKOBAS noJsissporpadusi.
Ocumtorpaduueckast — nossgporpadust  H
LHUKJIAYECKass  BOJbTaMIlepoMmerpus. Bun
LUKJIAYECKONBOIBTAMIIEPOTrPAMMBI.

orpoc,
Oecena
[Ipesen
Tauu
Ha
OCHOBE
COBpeM
SHHBIX
MYJIBTH
MeauiiH
BIX
cpenct
B,
BBITIONH
eHue
nabopa
TOPHOM
paboThI
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VpaBuenue Panmica-llleBunka. TexHuka
JKcrepuMeHTa. [IpumMeHeHne UUKIMYECKOU
BOJIbTAMIIEPOMETPUU B OpraHn4eCcKOn
xumun. CBS3b IIOTCHIIMAJIOB OKHCIICHUS H
BOCCTAHOBJICHUS CO CTPOECHUEM MOJICKYII.

DJIEKTPOIHN3 npu KOHTPOJIMPYEMOM Cemun 1-6
NOTEHIMAIE U AJIEKTPOCUHTE3 OPraHUYECKHUX ap B

coeHeHU. BoiOop ycinoBuit anekTposusa u JAAIIOT

3JIEKTPOCUHTE3A Ha OCHOBaHUH OBOM

noJisiporpauuecKkux u pexum
BOJIbTAMIIEPOMETPUUYECKHUX JTAHHBIX. e
[TonsiporpadrueckassKyT10HOMETPHS. Pedepa

OJNIEKTpONN3 Ha TBEPIBIX AJIEKTPOJAX IpHU T

KOHTponupyemMoM  noreHuuane  (OKII).

Cxema skcnepumenTa. [Ipumenenune OKII u

BOJITAMIIEPOMETPUH  (TIoJsiporpadum)  JIist

HCCJIEIOBAHUST MEXAHU3MOB OPTraHUYECKHUX

pEaKIHii.

DJIEKTPOXUMUYECKOE TE€HEPUPOBAHUE Beinon 1-6
CBOOOJIHBIX paauKaioB (BXT). HEHUE

Bo3HukHOBEHHE CBOOOJHBIX PAIUKAIOB U nabopa

HOH-PAIUKAIIOB B DJIEKTPOXUMUUYECKHX TOPHOM

mporeccax. MeToasl UX OOHapyKeHus u paboTsI

unentudukanuu. [IpumeHenne  MeTO0B

OXI' mnpu uUccneqoBaHUM  OPraHUYECKHX

peaKIii C OJTHOJIEKTPOHHBIM MIEPEHOCOM.

CHeKTpo3JeKTPOXUMHYECKUE METO/IbL. Cemun 1-6
Hogsie BO3MOKHOCTH COBMECTHOTO ap B

UCIIONb30BAHUS  DJIEKTPOXUMHUYECKUX U JUajaor

CMEKTPOCKOMTUYECKHIX METO/IOB npu OBOM

W3YYEHUU  MPOMEKYTOUYHBIX  IPOIYKTOB pexum

AIEKTPOXUMHUUECKOTO MIpEBpAICHHS: e,

ANEKTPOHHBIX CIEKTPOB morjouieHus, AMP-, BBITIOJIH

OIIP-, NK-cnexTpos, CIIEKTPOB CHHUE
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KOMOHMHAI[MOHHOTO paccesiHus. [IpumeneHue
yIBTPapUOIETOBOMH, BUTUMOM u
UH(PaKPACHOH CHEKTPOCKOIUK B KOMILIEKCE
C 9JICKTPOXUMHUCCKUMH METOJAMHU: CICKTPBI
IPOMYCKAHUSI M CHCKTPhl  BHYTPEHHETrO

OTPaXKEHUS.
[Ipumenenue wmeromoB AMP u DJIIP npu
UCCJIEJOBAaHUU AIEKTPOXUMUYECKHUX
peakiuii. OcHOBHBIE HaIlpaBJICHUs

HCCJIEOBAHNM, COYETAIOIIMNX JICKTPOXUMHIO
u DOIIP: obHapyxkeHHEe NPOMEXYTOUHBIX
PaIUKAIBHBIX YacTHUL] I yCTaHOBIICHUS
MEXaHHU3Ma PEAKLUH, 3JIEKTPOXUMHUYECKOE
IIOJIy4eHUE PAJMUKAIOB JUId H3y4EHUs HX
XUMHYECKHX  cBoicTB.  WneHtudukanus
NEKTPOXUMUYECKH TE€HEPUPYEMBIX
paauKaioB ¢ mOMOIIbI0 ciekTpoB DIIP.
Meton (GOTORNEKTPOHHON CHEKTPOCKOIUHU U
€ero WCIIONB30BAHUE  IIpU  HW3Y4YCHUU
JJIEMEHTAPHOIO aKTa dJIEKTPOAHOU pEeaKIuu -
- IPOLECCA CPHIBA IIIEKTPOHOB.

nmabopa
TOPHOU
paboThl

DIIEKTPOKATATUTUYECKHUE METOIIBI B
OpPraHWYECKON XUMHUHU. DNEKTPUUYECKOE TOJIe
Ha ANEKTPOaAX KaK KaTaau3arop

OKUCITUTEIbHO-BOCCTAHOBUTENHBIX  PEAKIUN
OpTaHWYECKUX COEAMHEHUN. 3aBHUCHUMOCTH
CKOPOCTH OKHCJIEHUSI WJIM BOCCTAHOBJICHUS
BEIIECTB OT TMPUPOABI  DJIEKTPOJA, OT
BBEJICHUSI B €ro COCTaB aKTHUBUPYIOIIHUX
100aBOK. AncopOnus BeIeCTBa Ha
ANEKTPOJIaX U €€ pPOjb B AIEKTPOXUMUUYECKHUX
peaKkuusx. [Tpumepsl 3JIEKTPOJIOB,
SABJISIFOLIMXCS. aKTUBHBIMU ~ KaTaJIM3aTOpaMU
ANIEKTPOXUMUYECKUX  PEaKlMid:  IUIaTHHA,

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

Cemun
ap B
JTHAJIOT
OBOM
peXHM
¢
pedepa
T
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METaIJIOKOMIUIEKCHBIE KaTaJN3aToOpPBI.
ONEKTPOKATaIUTUUECKUE peakUuu U HX
3HAUYCHHE B OPIraHUYECKON XUMHHU.

OcHOBHbIE THIIBI AIEKTPOXUMHYECKUX [Ipesen 4 1-6
IPEBpaIlCHUH OPraHUYECKUX COETMHEHHH. Tanus
DIIEKTPOBOCCTAHOBJICHUE OpraHUYECKUX Ha

COETMHEHU N (xaToHBIC peaxkuun): OCHOBE
YIJIEBOJOPOAOB,  TaJlOT€HOYIJIEBOAOPO/IOB, COBpEM
HUTPOCOCTUHEHUH, KapOOHUIBHBIX SHHBIX

COCIMHEHUH,  a30METHHOB,  KapOOHOBBIX MYJIBTH

KHUCTIOT U JIp. AHMOH-PaJUKaibl, UX CTPOCHUE MeIHH

U PpEaKIUMOHHAs CHOCOOHOCTh. I[IpoliieMsr, BIX

CBSI3aHHBIE CO CreUU()PUUECKUMU CBOMCTBAMU CpencT
AHUOH-PAIUKAJIOB. B
DNEKTPOOKUCITICHHE OpPraHUYECKUX

COETUHEHUN (aHostHBIE peaKkiumn):

YIJIEBOIOPOOB, KapOOHUIIBHBIX

COCIMHEHUHM,  a30METHMHOB,  KapOOHOBBIX

KUCIOT ¥  CJOXHBIX dS(UPOB, aMHUHOB,

COUPTOB U  (EHOJOB, CEPOCOAEPKAIINX

COCTMHEHUHN,  a30TUCTBIX  TeTEPOIUKIIOB,

nopGUpMHOB M MeTaIoNpOUPHUHOB U [Ip.

Karnon-paaukansl, UX  CTpOEHHE U

peakunoHHass  cnocobHocTh.  [IpoOnemsl,

CBSI3aHHBIE CO CIEU(DUYECKUMU CBOWCTBAMU

KaTHOH-PaJINKaJIOB.

DIEKTPOXUMHUYECKOE MOJICJIUPOBAHUE Cemun 2 1-6
OpPTaHWYECKUX PEAKIHHA C OJHOIICKTPOHHBIM ap B

MEPEHOCOM: TIPOOJIEMbI U MEPCHEKTHUBBI. JUAIoT

PaGoter O.}O. OxyoOvictriHa, CocoHKHHA OBOM

UM., Kamuuckoro A.f., I'mruca C.C. m pexUM

TPYTHX. e

3ammra pedepara 10
Texymas pa6ora 40
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Py6e:xnast arrecranus

o

50

UTOro

26

36

100
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

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

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

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPEICTB - caMblii 3()PEeKTUBHBIM
croco® JoHeceHWs] BaXHOW HMH(OpMamuu mpu MyOJUYHBIX BBICTYIUICHUsX. CrlaiI-pe3eHTall C
HCIOJIb30BAHUEM MYJIbTUMEIUITHOTO 000pYyI0BaHUS MO3BOJIAIOT YPGEKTUBHO U HATJISATHO MPEACTABUTH
COJIEp’)KaHUE HM3Yy4aeMOro MaTepuaia, BbIACIUTh U IPOMJUIIOCTPUPOBATH COOOIIEHUE, KOTOPOE HECET
MOYYUTENbHYI0 HH(OpMalMIO, MOKa3aTh €€ KIIYEBbIe cojepxkaTelibHble NyHKTHL. lcmoab3oBaHue
WHTEPAKTHBHBIX  JJIEMCHTOB TIO3BOJISICT YCWIHTH AI(P(EKTUBHOCTh IYOJUYHBIX  BBICTYIJICHHH,
SIBJIIOIINXCS YACThIO MPO(HECCHOHATILHON e TeIbHOCTH MTPernojaBaTelis.

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

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

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

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

Ilpumeyanus:

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

2. B nensx peanu3alvy UHAWBUAYAJIBHOTO MOJAX0Aa K OOYYEHHMIO CTYJEHTOB, OCYIIECTBIISIOIIUX
y4eOHBII TpOIeCC TO WHAWBUIYAIBHOW TPACKTOPHHM B paMKaxX WHAMBHIYAIBHOTO paboyero IuiaHa,
U3yuyeHHe JAaHHOW JUCLUIUIMHBI MOXKET OCYIIECTBIATHCS 4Yepe3 HMHIUBUAYaJIbHbIE KOHCYJIbTALUU
MperoiaBaTeNisi OYHO, B Yachl KOHCYNBTAIM, MO AJIEKTPOHHOW TOYTe, a TaKKe C HCIOJIb30BAHHUEM
Webex, miatdopmsl qucraniuonHoro odydenus Moodle, nuunbiii kabuner cryaeHra Ha caiite COI'Y,
npyrux snementoB DM1OC COI'Y.

7. Y4e0HO-MeToaAn4YecKoe o0ecneuyeHue caMOCTOSATEIbHOM paﬁoTbl

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

— CHCTEMaTH3alliy U 3aKPETUICHHSI IIOTYYCHHBIX TCOPETUYSCKUX 3HAHUHN M MPAKTUYCCKUX YMEHUI
o0yyJaroImuxcs CTyACHTOB;

— yrayOJICHHs B PacIIiPeHUs TEOPETUICCKUX 3HAHUM;

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

- (opMHpOBaHHS  CaMOCTOSATEIHHOCTH  MBIIUIEHUS, CIIOCOOHOCTE K  CaMOpa3BUTHUIO,
CaMOCOBEPIICHCTBOBAHHUIO M CAMOPEATU3AINH;

— pa3BUTHUSA UCCIIEOBATEIECKUX YMEHUH.

CamocTtosTenpbHas paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS Ha MPOTSHKSHUU H3YYCHHS BCEH
JUCIUIUIMHBI B COOTBETCTBUU C YTBEPKJIECHHOW B yUeOHOM IJIaHE TPYTOEMKOCTBIO H COCTOUT H3:

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

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

- W3YYEHHS] TEOPETHUYECKOro, MPaBOBOTO M CTATUCTHYECKOTO MaTepuana A TMOJITOTOBKU K
MPAKTUYECKUM 3aHATHSIM;

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

MeToanuyeckue peKOMeHIAIUM 110 HANIMCAHUIO pedepaToB

Pedepar — nucbMeHHas paboTa IO OINpeleIeHHOW HaydyHOW mpoOieMe, KpaTKoe H3JI0KEHHE
COZICpKaHUSI HAyYHOTO TpyJda WIM Hay4dHOH mpobisembl. OH sBIseTCS ACWCTBEHHOM (opmoii
CaMOCTOSITEJILHOI'O HCCIIEIOBAaHUsI HAay4yHbIX IMpOOJIEM Ha OCHOBE H3YyYEHHMs TEKCTOB, CHEIMAIbHOMN
JUTEpaTyphl, a TaK)Ke€ Ha OCHOBE JUYHBIX HAONIOJICHHWH, WCCIEIOBAHMNA U TPAKTHYECKOTO OIIBITA.
Pedepar nomoraer BbpaboTaTh HABBIKA U MPUEMbBI CAMOCTOSATEIIBHOTO HAYYHOI'O MOUCKA, IPAaMOTHOTO U
JIOTHYECKOTO M3JI0KEHUSI M30paHHOM MpOoOJIeMBbl M CHOCOOCTBYET MPHOOLICHUIO CTYACHTOB K HAYYHOMH
JESATEIIBHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

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

2. llnanupoBaHue HCCIeOBaHUSA. BKJIO4aeT coOCTaBiI€HHE KaJE€HIApHOIO IUIaHA HAay4yHOI'o
UCCIIEIOBaHMs W IUIaHa IpeanonaraemMoro pedeparta. KanenmapHblii miiaH HMCCIEIOBaHUS BKIHOYAET
CIIEAYIOIIME BJIEMEHTHI: BBIOOP U (hOopMyIMpoBaHHE NPOOJIEMbl, pa3paboTKa IUIaHa HCCIEIOBAaHUS U
MPEeIBApUTENILHOTO IJIaHa pedepaTa; cOOp M U3ydeHHE MCXOJHOTO MaTepHala, IMOHCK JIUTepaTyphl;
aHaJIM3 COOpaHHOI0 MaTepuala, TeopeTHuecKas pa3paboTka MpoosIeMbl; COOOIIEHHE O PEABAPUTEIbHBIX
pe3yabTaTax MCCIEAOBaHUS; JTUTEpaTypHOe O(opMIICHHE HCCIEI0BATENbCKON MPOOIeMbl; 00CyX)aeHNE
paboThl (Ha CEeMHHAPE U T. 11.).

[Tnan pedepara xapakTepu3yeT €ro colepaHue U CTpYKTypy. OH JOJMKEeH BKIOYATh B ceOs:
BBEJICHUE, IJle OOOCHOBBIBAETCS AKTYaJIbHOCTh IPOOJEMBI, CTAaBATCSA Leb M 3aJaud HCCIIEOBaHUS;
OCHOBHAs 4acTh, B KOTOPOHW pacKpbIBAETCS COZIEpKaHWE MPOOIEMBI; 3aKJIIOUEHHUE, I/ie 0000IIAI0TCs
BBIBOJIBI 110 TEME U JAOTCS MPAKTUYECKUE PEKOMEHIALINH.

3. Ilowck u wu3ydyeHwe mnuTeparypbl. JlJis BBIABICHHS HEOOXOAMMOHN JIUTEpAaTyphbl ClEAyeT
o0paTuThcs B OMOIMOTEKY MM K mpenojaaBaTento. [logobpanHyto nureparypy cienyer 3aduKCUpoBaTh
cornacHo 'OCT no 6ubnuorpaguuyeckoMy ONUCaHUIO MPOU3BEACHUH MeyaTH.

Jns pa3paboTku pedepara IOCTATOUHO H3yueHHe 4-5 BaXHEHIIMX cTaTed Mo W30paHHOMN
npo6neme. [Ipu n3ydeHun nureparypbl HEOOXOJUMO BBIOUPATh MaTepHall, HE TOJBKO MOATBEPK A0
MO3MIIMIO aBTOpa pedepaTa, HO U MaTepua i HOJIEMHUKH.

4. OO6pabotka wmatepuana. [lpu 00pabOTkKe TMOTYYEHHOTO MaTepuajia aBTOp JOJIKEH:
CHCTEMaTU3HpOBATh €ro IO pa3jiesiaM; BBIIBUHYTh U OOOCHOBAaTh CBOM THUIIOTE3bI; ONpPEIEIUTh CBOIO
MO3ULUIO, TOYKY 3pPEHHs M0 paccMaTpuBaeMoil mpoOjeme; YyTOUHHUTh O00bEM U COJIep)KaHUE MOHSATHUH,
KOTOPBIMH TPUXOJUTCA OIEPUPOBaTh MpPH pPa3pabOTKe TeMbl; CHOPMYJIHUPOBATH OMNpEAETICHUS U
OCHOBHBIE BBIBO/JIbl, XapaKTEPU3YIOIINE PE3YIbTaThl UCCIAEAOBAHNS;, OKOHUATEIIbHO YTOUHUTh CTPYKTYPY
pedepara.

5. Odopmnenue pedepara. Ilpu odopmienun pedepata pEeKOMEHIYETCS TPHUIACPKUBATHCS
creayromux npasui: Crenyer mucaTh JIMIIb TO, YEM aBTOP XOUET BBIPA3UTh CYHIHOCTb IPOOJIEMBI, ee
noruky; Ilucars crporo mnocienoBaTrenbHO, JOTHYHO, JT0OKA3aTeIbHO (IO CXeMe: Te3UC — 000CHOBaHHE —
BbIBOJ); ITucarp sipko, 0OpazHO, KHUBO, HE TOJBKO BCKPBIBAas MCTHHY, HO U OTpa)kas CBOIO MO3HIIUIO,
MpoMNara’upys MOJIydeHHbIE pe3ynbTathl; Ilucath ocMbicieHHO, coOI0fas MpaBuia TpaMMaTHKHU, HeE
370yNOTPeOIsis HAYKOOOPa3HBIMU BBIPAXKEHUSIMH.

Pedepar BbImonHsE€TCS B COOTBETCTBUU C TpPeOOBAaHUSMHU CTaHAAPTOB, pPa3paOOTaHHBIX IS
JAHHOTO BHJIA IOKyMEHTOB. PaboTa oykHa ObITH BHIMOIHEHA Ha Oenoi Oymare cTaHaapTHOro jucta A4.
Teker gomxeH OBITH OTIIEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM peaakTope Microsoft Word u oTBeuats
CIIEAYIOIIMM TPeOOBAHUSAM: MapaMeTPHI MOJIeH CTPaHUIL JOJDKHBI OBITH B IIpe/eniax: BepXHee U HUKHEe —
mo 20 mm, mpaBoe — 10 mm, neBoe — 30 mm, mpudpt — Times New Roman , pazmep mpudra — 14,
MEKCTPOYHBII UHTEPBAJI — IIOJIyTOPHBIN. JIeHTa mpuHTEpa — TOJIBKO Y€pHOro 1BeTa. Hymepanus crpaHu
B pedepare noKHA ObITH CKBO3HOM, HaumHas ¢ TpeTbeil crpanuiel. Homep mpoctasnsercs apabckumu
U paMu BBEpXY KaXKJI0M CTpaHUIIBI CIIpaBa.
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[Tpu u3nokeHU MaTeprana He0OX0IUMO MPUACPKUBATHCS MPUHATOTO IIaHA.

buGnuorpaduyeckuif  CIUCOK COCTaBISETCS HA OCHOBE MCTOYHHUKOB, KOTOpbIE ObUIH
MPOCMOTPEHBI W W3y4YeHBI CTYJACHTOM NpH Hanucanuu pedepara. [[aHHBIA CIOUCOK OTpa)kaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYIEHTAa, YTO MO3BOJISIET CYIUTh O CTEIEHU €ro MOATOTOBKU U
yriyOJeHun B BHIOpaHHYIO TeMaTHKy. Bcs McCmonb30BaHHas JUTepaTypa pa3sMeliaeTcs B CIEAYOIEM
MOPSAJIKE: 3aKOHOJIATENIbHbBIE aKThl, TOCTAHOBIICHUS, HOPMATHUBHbBIE JOKYMEHTHI; BCSl yueOHas iuteparypa
B an()aBUTHOM TIOPSAKE, 3aTEM CPEJCTBA EPUOAMUECKON TIedaTy B ai)aBUTHOM TOPSAKE; UCTOYHUKH U3
cetu MHTEpHET.

MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTHMEIUITHON Mpe3eHTalun

CrpykTypa M CcOIEp)KaHHME NpPE3CHTALMM — 3TO JIMYHOE TBOpYECTBO asropa. llonesHo
MCIOJIH30BATh MAOIOHBI OPOPMIICHHS I OATOTOBKH KOMITBIOTEPHOM MPE3eHTAIUH.

Crnaiapl KelaTeNbHO HE IEperpy’karb TEKCTOM, JIydlle pa3MECTUTh KOpPOTKHE Te3uchl. Ha
craiiiax HeoOXOAMMO JEeMOHCTPHPOBATh HEOONbIIME (parMeHTHl TEKCTa JIOCTYIHBIC JJIS YTEHHUS Ha
paccrosiHuu; 2-3 dororpaduu minm pucynka. Hanbosnee BaxHbIi MaTepual JIy4ile BbIAEIUTb.

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

He cnenyer wsnumine yBiekaTbCsi MyJIbTHMEAMHHBIMH 3(ddekramu anmmanuu. OcoOeHHO
He)XesaTeNnbHbl Takue 3QQEeKThl KaK BbUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IOSBIECHUE TEKCTa U T..I.
OntumanbHas HacTporika 3¢ (PEeKTOB aHMMAIMK — MOSBICHHUE, B MEPBYIO OUYepelb, 3arojioBKa claiina, a
3aTeM — TeKCTa o a63amaM. IIpu 3TOM eciin HECKOJbKO ClaiiloB MMEIOT OJIMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK cllaiifia TOJIKEH IMOCTOSIHHO OCTaBaThCs Ha SKpaHe.

YroObl 00ecreyuTh XOPOLIYI0 YUTaeMOCTh MPE3EHTAMH HEOOXOIUMO M0100paTh TEMHBIN L[BET
¢dona u cBeTbIi nBeT mpudra. Henp3s Taxke BHIOMpaTh POH, KOTOPHIH COACPIKUT AKTUBHBIA PHCYHOK.

JKenarenpHO MOATOTOBUTH K KaXAOMY Claily 3aMETKH IO JOKJIady. 3aTeM paclieyararb UX U
WCIOJIb30BaTh P MOJArOTOBKE MM Ha caMOM Mpe3eHTauuu. MOXXKHO pacredaraTb HEKOTOpbIE KII0YeBbIE
CJIaliJipl B KAUECTBE Pa3laTOYHOI0 MaTepuaa.

HeobxonnMo 00si3aTenibHO cOOMIOAaTh €AUHBIA CTUIL OGOPMIICHHS IMpe3eHTallMM U 00paTUTh
BHHMaHHE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

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

Pexomennanuu no coaep:KaHuio U CTPYKTypeE CIIAiI0B MyJIbTUMEIUMHON MTPE3EHTALNHN :

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

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

3-ii cmaiin. Comep kKHT 1eb M 3a7adn uccienoBanus. Llems mpoekra JomKHA OBITH HalMcaHa Ha
9KpaHe KPYMHBIM mpudToM. 3/1€Ch *Ke, €CIM MO3BOJIIET MECTO, MOXKHO HalucaTh W 3ajaud. 3aJaqyu
MOTYT OBITH MPEJCTABICHBI U HA CIICAYIONIEM Caki/e.

4-i1 - cnaiin. ConepXHUT CTPYKTYpY paOOThl, KOTOPYIO MOKHO IMPEIOCTaBUTh, HAIPUMEp, B BHUJIE
rpaduyeckux OJOKOB CO CTpeNKaMH. A Takke — IepedrciieHue MPUMEHsIEMbIX METOJJOB U METOJIUK.

5-it - cnaiin. IlpencraBnseTcst colepkaHHe M TeopeTHyecKas 3Ha4YMMOCTh mpoekTta. CyTb
pemaeMoil mpoOsiemMbl MOXKET ObITh IpeAcTaBlieHa B BHUJAE CXEM, TaOimul, auarpaMM, TpaduKoB,
¢dororpaduii, pparmenToB GpuiabMoB U T.. Ha TeopeTHueckyro 4acTh MPEACTaBICHUS MPOEKTa JOJDKHO
OBLIThH CO3JaHO HECKOJILKO CJIAMIO0B.

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

7-i1 cnaiin. I'maBHBIE BBIBOJBI, MTOTH, PE3YJIbTaThl IMPOEKTa IeNeco00pa3HO MOMECTHTh Ha
oTnenbHOM cnaiae. [lpu aToM He cieyeT nepeyucnsaTh To, 4TO ObLIO CAENAHO, a JAKOHUYHO H3JI0KUTh
CYTh 3HAUMMOCTHU IIPOEKTA WX MOJIyYEHHBIX PE3YyJIbTaTOB UCCIIEIOBAHMS.

[Tocnenuwmii ciaiin. B kKoHeIl mpe3eHTaIiu KeIaTeIbHO MOMECTUTh claij ¢ TekctoM «Cracubo 3a
BHUMaHUE!».
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MeTtoanyeckue peKOMeHAAUMH 10 HCIO0Ib30BAHUI0O HH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00y4eHust

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

Kaxnoe cemMuHapckoe 3aHSATHE HMEET CBOIO 0coOyi0 ¢GopMy TMpPOBEACHHUS, CBOIO
METOAOJOTMYECKYI0  CIeHU(HUKY, 4YTO IMO3BOJSET pa3BUBaTh y CTYAEHTOB pa3jMyHble Kak
OOIIEKYNIbTypHBIE, TaK M TNpodeccuoHandbHble KomreTeHIMH. [locTaHoBka mpoOiemsl, pa3dop
aKTyalbHbIX KOHKPETHBIX M THIOTETHYECKMX CUTyalluil, co3laHue armocepbl auajora Mexay
IperoiaBaTeNieM U TPYIIONW MO3BOJIsET padoTaTh WHAMBHUIYAIBHO W B MAaJbIX IPYIIAaX, KOJJIEKTHUBHO
00CyX/laTh OIpeNeIeHHbId TeMaMM MaTepuall, a TaKKe HWHULUHPOBATh CaMOCTOATENbHYIO pPaboOTy
cTyaeHToB. [Ipu ocMmbIcieHHM cOJepXaHUsl BONPOCOB MPAKTHMUECKUX 3aHATHM mpecienyercs ILelb
co0JIr01aTh TPEEMCTBEHHOCTh B IPO(YECCHOHATIBHOM U B TBOPUECKOM Pa3BUTHH CTYIECHTOB.

KoHTponbs camocTosiTeTbHONH PabOThI CTYJSHTOB NPU3BAaH CHENAaTh IMpOLEcC oOydeHus Ooiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3ajmaya He ocTaBuTh 0€3 BHMMAaHUS Jake, Ha IMEpBBbIA B3I,
MaJI03HAYUTEJIbHBIE BOIIPOCHI.

KomnbroTepHoe TecTUpOBaHKE MO3BOJISIET OCYILECTBIIATh UTOIOBBIA KOHTPOJIb 3HAHUN CTYJCHTOB.
TecToBelii Marepuan BKJIIOYAET B Ce0s COAEpKAHWE BOMPOCOB IO KaXJAOMYy U3 0003HAUYCHHBIX
IIpOrpamMMoil pa3/ienos.

Kaxxaplii Bompoc mperosiaraeéT HECKOJIBKO BapHaHTOB OTBETOB, CPEAM KOTOPBIX HMEIOTCS
a0COJIIOTHO HEBEpHBIN, MPABUIbHBIA U B OOJIbIIEH MM MEHBIIEH CTENEHH PACKPBIBAIOLIMM CYLTHOCTb
Bomnpoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHMS 3ajadya CTYACHTOB OIIpeNessieTcsl Kak BbIOOD
NPaBUIBHOTO OTBETa M3 MHOrooOpas3us BapHaHTOB. B TECTOBBIX 3aJaHUAX €CTh BONPOCHl Ha
COOTBETCTBHE. B mporecce KOMIBbIOTEPHOIO TECTUPOBAHMS, 3a7a4a CTYJEHTa OIpeaessieTcs] Kak BbIOOp
MIPaBUIBHOTO OTBETA U3 MHOI000pa3usi BAPHAHTOB.

Bompockl 1 TeMbl, OTBOAMMBIE Ha BBIIIOJHEHUE CAMOCTOSITENIbHON padOThl MO NUCUUIUIMHE, a
TaKKe KpUTEPUH OLICHUBAHUS 110 KaKJJOMY BUAY paboThI coaepxarcs B pazaene 8 PIT/L.

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

PaGouas mporpamma mnpenycMaTpUBaeT MpPOBEIEHUE JIEKIMOHHBIX M MPAaKTUYECKUX 3aHATHH, a
TaK)Ke CJIEYIOIINEe BUbI paboT: CAMOCTOSTENbHYIO padOTy CTYAEHTOB IO MOATOTOBKE YCTHBIX JIOKJIA/I0B,
HaNMCaHUIO pedepaToB, MOATOTOBKY Mpe3eHTalUid M OOCYXJIEHHH MO TeMaM TUCHMIUIMHBI - paboTy B
AKTUBHOW M MHTEPAKTHBHOM (hopMax.

Buasbi koHTpOJIA.

Pabouas nporpamma npeznosiaraeT TEKyUMil 1 IPOMEXYTOYHbBIN KOHTPOJIb 3HAHUH.

Texywuit KOHmpOJ1b — STO HENIPEPBIBHO OCYLIECTBIISEMBIM MOHUTOPHUHI YPOBHSI YCBOCHUS 3HAHUN
u (popmHpoBaHMS YMEHUIl UM HaBBIKOB B TEUEHHME CeMecTpa WM y4eOHOro rojaa. Tekymui KOHTPOJb
3HAHWH, YMEHUH M HAaBBIKOB CTYJEHTOB OCYILECTBIISCTCS B XOJA€ YUEOHBIX (ayJUTOPHBIX) 3aHATHM,
MIPOBOJMMBIX IO pacnucaHnio. PopMaMu TEKyHIEro KOHTPOJS BBICTYHAKOT ONPOCHI HA CEMUHAPCKUX M
MPAKTUYECKHUX 3aHATHUAX, a TAK)Ke KOPOTKUE (10 15 MuH.) 3a/1aHKs, BHINOIHSAEMbIE CTYJACHTAaMH B Hayaie
JIEKIUU C IIeJIbI0 NMPOBEPKU HAIMYUS 3HAHUM, HEOOXOIMMBIX JJIi YCBOEHHUS HOBOI'O MaTepuana WId B
KOHLIIE JIEKLIVM JUIsl BBIICHEHUS CTEIIEHU YCBOEHUS U3JI0KEHHOI'0 MaTepHalla.

PyOexxHbIII KOHTpPOJIb OCYILECTBISETCS MO Oojiee MM MEHEe CAaMOCTOSTENbHBIM pas3fesiaM —
y4eOHBIM MOJYJSIM Kypca M TPOBOJUTCS MO OKOHYAHWU M3YYECHMs Marepuana MOAYJs B 3apaHee
YCTAQHOBJICHHOE BpeMsi. PyOekHBbII KOHTPOJb HMPOBOJAUTCSA C LIEIbIO ONpPEENCHUs KauecTBa YCBOEHUS
MaTepuaiga yueOHOTO MOAyJsi B IeJIoM. B TeueHwe cemecTpa MpPOBOAUTCS JBa TAaKUX KOHTPOJIBHBIX
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MEpOTPHSTHUS 110 TPAPUKY.
TeMbl M KPUTEPUH OLIEHUBAHUS CAMOCTOSATEIbHOM PadoThI

IIpuMmepHast TemaTHKa pedepaToB M NPe3eHTANNH

1. Brusinue cpenpl Ha SNIEKTPOTHBIC PEAKITUH.

2. DIIEKTPOXUMHUS B HEBOJHBIX (AIIPOTOHHBIX) CpeIax U €€ 0COOEHHOCTH.

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

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

5. Knaccudukanus snextpoxumuueckux MeTojoB. llorennmomerpusi. Bosbrammepomerpus.
Konnykromerpus. Kynonomerpusi.

6. DNEKTPOIN3 IPU KOHTPOIUPYEMOM MOTEHIHAIIE.

7. B3auMocBsI3b OT/ICTBHBIX AICKTPOXUMHUECKUX METOOB.

8. B03MOXXHOCTH  pa3iMyYHBIX DJIEKTPOXMMHUYECKUX METOJOB HCCIEAOBAaHUS OPTaHUYECKUX
COCIMHEHU.

9. [TepemenHOTOKOBAS TTOJISIpOTpadus.

10.  Ocummtorpaduyeckas nojsiporpadus U MUKINIECKast BOIbTAMIICPOMETPHSL.

11.  TlpumeHeHHE IUKINYECKONW BOIHTAMIIEPOMETPHH B OPraHUYECKON XUMHH.

12. BousibTamniepoMerpust Ha TBEPABIX IEKTpoAax. JIMCKOBBIN BpallatOIIUAICS 3JIEKTPO] U JUCKOBBII
BPAIAIOIIUNCS JIEKTPOJI C KOJIBLIOM. Pexxumbl paboThl HA AUCKE C KOJBIIOM.

13.  KavecTBeHHBII M KOJIWYECTBEHHBIH mossiporpaduueckuii anamms. Juddy3nonnsni ToK.

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

14. Bo3HukHOBEeHHE CBOOOJHBIX PAJMKAIOB M HOH-PATUKAJIOB B AJEKTPOXMMHUYECKUX TMPOIlECcCax.
MeTtop! X OOHapyKEHUs U UACHTU(UKALINH.

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

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

OueHOYHBIH JINCT 3alMTHI pedeparta

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

popabOTKK MaTepuana, UCIOJIb30BaHUE PEKOMEHIOBAaHHOU
Y CIIPAaBOYHOM JIMTEPATYPHI

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

II. KAYECTBO JTOKJIAJIA

1. CooTBeTCTBHE COIEP KAHMSI TOKJIAIa COJEPKAHUIO PabOThI 0,5

2. Beienenne 0CHOBHOM MBICTH paOOThI 0,5

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

KpnTepnn OLCHUBAHUSA CTYJACHTA 3a MOATOTOBKY INPE3CHTAllUN

O1eHK
H 5 4 3 2
a
ITouTH MOJIHOCTHIO He Bce Baxkuelmme
Pabora mmosHoCThIO clielansl Hanbosee KOMIIOHEHTEI Pabota cnenana
3aBeplICHA Ba)KHbBIE KOMIIOHEHTHI paboThI dbparMeHTapHO
paboThI BBITIOJIHCHBI
PaGora Pabora nemoucTpuUpyeT
A pupy Pabora PaGora
JEMOHCTPUPYET IIOHUMaHHE OCHOBHBIX
JIEMOHCTPHUPYET JIEMOHCTPUPYE T
ri1y0oKoe MOHUMaHue MOMEHTOB, XOTS
IMOHUMAaHHue, HO MUHUMAJILHOE
OITHCHIBAEMBIX HEKOTOPbIE JI€TaI HE
HEIOJIHOE [IOHUMAaHHE
MPOIECCOB YTOUHSIOTCS
JuckyccroHHbIE
MaTepUalibl €CTh B
HNwmerorca HEKOTOPEBIE HAJIMYUU, HO HE
Conep JlaHBI HHTEpECHBIC MaTepuabl b CHOCO6C";B T Munumym
KaHu P P yIo JMCKYCCUOHHBI X
e JIMCKYCCUOHHBIE JIUCKYCCUOHHOIO IMOHUMAaHHUIO MATEDNALIOR
Marepuansl. ' paMoTHO | Xapakrepa. HayuHas pOOJIEMBI. MHHEM y '
HCIIONb3YETCS JIEKCHKA UCIOJIb3YETCH, Hayunas Ha Hmz];
Hay4Has JIEKCUKa HO MHOTIIa HE TEPMUHOJIOTHUS WU Te y;HHOB
KOPPEKTHO. HCIIOJIb3YETCS MAJIO p
WJIV UCTIOJIb3YETCS
HEKOPPEKTHO.
[Ipemyioxena
B OonpmmaCTBE
coOcTBEHHAs
clay4JaeB WNuorna Hurtepnperany s
HWHTEpIpETaIys WK
MpejiaraeTcs MpejiaraeTcs OTpaHHyYCHa
pPa3BUTHUE TEMBI
coOCcTBEeHHAs coOCTBEHHAS 1507051
(0000mmeHus,
WHTEPIPETAIHS WIN HWHTEpHOpeTanus OecIioyBeHHA
MPUIIOKEHUS,
pPa3BUTHE TEMBI
aHaJIOTHH)
Jn3aitH JorudeH u . o o . o
- [In3aliH ecThb Jwn3aiin ciydyaitHplii | J{u3aiiH He siceH
O4YEeBUICH
. Het nocTosTHHEIX DJIEMEHTEI
Auzai HNwmerorca nocrosguupie | IMeroTcsa MOCTOSHHBIC JJIEMEHTOB nu3aiHa
H SJIEMEHTEI JU3aliHa. SJIEMEHTEI TU3aliHa. nu3aitHa. J{nzaiia MEIIaT
Juzaiin noguepkuBaer | J{U3aiiH COOTBETCTBYET MOJKET U HE COIEP)KAHUIO,
CoZIepKaHUE. COAEP)KAHUIO. COOTBETCTBOBATL HaKJIaaLIBasICh
COAEP)KAHUIO. Ha HETO.
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[TapameTpsl
mpudTa -ITapameTpsl He
Bce nmapamerpsl pu¢ p p
IpHATa XOPOLLO [Tapamerps! mpudra HEJIOCTaTOYHO 0100paHblI,
P P noao6pansl. [pudt XOPOIIIO JIeTIAl0T TEKCT
110/100paHbl (TEKCT
YUTACM. o100paHbl, MOTYT TPYJIHOUYUTAEM
XOPOIIIO YUTACTCH)
MeIIIaTh BIM
BOCITPUSITHIO
Xopoio nmoaodpana,
COOTBETCTBYET I'paduka maino I'padpuka He
I'pag M ['paduxa cooTBETCTBYET pad pad
COJICpKaHUIO, COOTBETCTBYET COOTBETCTBYET
HKa COJIEPKAHUIO
oOorarmaer COJICPKAHUIO COJIEpKAHUIO
coJiepKaHue
MHoro ommnooxK,
I'pam Het ommboxk: 1 Ectb ommoOku, JIeNarommx
MuHuManbpHOE
OTHOC | TpPaMMaTHUYECKUX, HU MeEIIIAIOIIIe MaTepHal
KOJIMYECTBO OIIHOOK
Th CHHTAKCHYECKUX BOCITPHUSITUIO TPYIHOYHTAEM
bIM

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

dDopmMa MPOMEKYTOIHOTO KOHTPOJIS —3a4eT.

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

OCYILICCTBJIAICTCA B

BajasbHasi 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 I NPAKTHYECKUX (CEMHMHAPCKUX) 3aHATHI

IlepBasi rpynma Bonpocos:
1. Yro Ha3bIBaeTcs 3nekTpoian3om? Kakue mpouecchl 21eKTpoin3a, Halle e IUPOKOe IPUMEHEHNE B
MIPOMBIIIIJIEHHOCTH, BaM U3BECTHBI?
2. Ha 4ém ocHOBaH moTenuoMeTpudeckuil Metona uccienoBanus? KakoBsl ocoOeHHOCTH MeTona pH -
MeTpun?
3. Kakue metonsl OTHOCATCA K MeToAaM BosibTamriepoMerpuu? IlpuBennrte npumepsl NPUMEHEHMS
METOJIOB BOJIbTaMIepoMeTpun?
4. Kem Obln pa3paboTtan MeTo kiaccuueckoi nossiporpadun? Ilouemy on tak Obl1 Ha3zBaH? B 4éMm cyThb
merona?
5. Uto cobo#t mpencTaBiseT METOJ XpOHOMOTeHIMoMeTpuu? YeM ompenensercs "mepexonHoe Bpems"
meTona?
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6. Ha uém ocHoBaH MeTo KoHAYKTOMeTpun? B uéMm ero cyts? Kakoe oH nMeeT npuMeHeHue?

7. B ué€m ocobenHocTh MeTona KyimoHomerpun? Ha kakom 3akoHe OH ocHOBaH? KakoBwl ero
BO3MOXXHOCTH?

8. DnekTponu3 npu KOHTpoJaupyemoM noreHnuane. Kakyio nadopmaiuo MOXHO MOIYYUTh C TOMOIIBIO
3TOro Meroja’?

9. Kakue BemiecTBa Ha3bIBAlOTCA BJCKTpPOiAUTaMU? UTO Bbl 3HAETE O TEOPUU DIIEKTPOIUTHUECKON
nuccouuanuu? [lpuBeaure npumepsl 3J1€KTPOIUTOB.

10. Kakue BemecTBa Ha3bIBatoTCsl HedsekTponutamu? [lpuBenure mpuMepsl BEIIECTB, OTHOCSIIUXCS K
HeaterpoauTam? Kak MX MOKHO OTJIMUUTH OT 3JIEKTPOJIUTOB?

11. Bonopoansiit nokazarens. [loustue o pH pacTBopoB.

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

Bropas rpynna Bonpocos:
13. MexaHu3M BO3HMKHOBEHMSI Pa3HOCTHU IOTEHIMAIOB MEXIYy METAJJIOM U PacTBOPOM €ro COJH.
Hopmanbssiii norennuman. Ypasaenue HepHera.
14. Yro coboii mpencTaBiseT ralbBaHUIecKuii aneMenT? KakoBa cxema rajibBaHH4eCKOTo 3JIeMeHTa?
15. Kakue mOTeHIMAnbl CHCTEM HAa3bIBAIOTCS PEATbHBIMH  OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIMU
noteHmatamMu? OT 4ero oHu 3aBUCAT?
16. MeTton mpsiMOro MOTEHIIMOMETPUYECKOTO onpeeneHus. g Kakux 1enei OH UCTONb3yeTcs?
17. Kakue 31eKTpoabl UCIOIB3YIOTCS IPU MOTEHIIMOMETprUuYecKkoM TuTpoBanun? [loHsatue o0 anekrponax
CpPaBHEHHUS U UHAMKATOPHBIX SJEKTPOIaX.
18. 3apucyiite cxemy Kiaccuueckoro mossiporpada I'eiipoBckoro. Kakoii ayiekrpom B 3TOM cirydae
Ha3bIBaeTCs pabouynM, a Kakoil - BcnomorareiabHbiM? Kak QyHKIIMOHUPYET ycTaHOBKA?
19. Kakoii Bua umeer kiaccuueckasmnossiporpamma? [louemy oHa umeeT BUI BOJHBI? 3anuIIUTe
ypaBHEHHME JJIs IpeiebHOTO 11 (dy3HOHHOTO TOKA, BeIBeieHHOe J[. nbkoBuUeM.
20. Kak mnpoBoauTCsi H3MEpEHUE BBICOTHI BOJHBI M HAaXOXKJIEHUE IOTEHIMAJa IIOJIYBOJHBI IpH
rpapuueckoii 00paboTKe KIACCHYECKOM IMOCTOSHHOTOKOBOMMNOMsiporpaMmbl?  OTBET MOSICHUTE C
MTOMOUIBIO PUCYHKA.
21. VpaBuenue mnomsporpaduueckoir BonHbl ['elipoBckoro - MnpkoBuya. Kak MOXXHO MepecTpoOHUTH
KJIACCUYECKYIOTIOJISIpOTpamMMy Il paBHOBECHOT'O IIpOIIecca B MOITyIorapuGMuuecKux KoopanHaTax?
22. HazoBute sBIEHHS, KOTOpPHIE MPUBOIAT K HCKAKEHUIO MOJSAporpamMmbl. YemM OHHM MOTYT OBIThH
BbI3BaHbI? Kak X yCTaHOBUTH M YCTPaHUTH?
23. VYpaBHenue mnomsporpaduyeckoit BomHbl Koyrenkoro - I'amyma s oOpaTHMMBIX IPOLECCOB,
MPOTEKAIOIINUX C OBICTPHIM XUMHUYECKHMM MpPEBpAllEeHMEM TMPOAYKTa peakuuu (IIPOTOHHPOBAHUE,
TUMepU3aIus U ap.).
24. VYpaBHeHue mnoisporpaduyeckoil BoJHBI MaiipaHOBCKOro [uisi HeoOpaTHMbIX mporeccoB. Ero
IpUMEHEHHE IPU 00pabOTKe MOISIPOrpaMm.

Tperbsi rpynna Bonpocos (ynpaKHeHHs W 3a/1a4H):
25. Ilpu nongporpagupoBaHum/ Smz pacTBOpa COJM IIMHKA BbICOTA BOJHBI LIMHKa Obuia 29,5 ma. Ilocne
npubaBieHus 2 M CTaHAAPTHOTO pacTBopa ¢ KoHIeHTpauueil munHka 0,000256 2-uon/n BbICOTa BOJHBI
yBeIU4ImiIach 10 41,5 mm. Onpenenure KOHIEHTPAIUIO IMHKA B aHATU3UPYEMOM PacTBOPE (8 MOab/11).
26. Ilo monsiporpaduyeckuM JNaHHBIM Ui Taus Ha (oHe komruiekcoHa lllompenenuts moTeHuman
MOJIYBOJIHBI M YMCJIO D3JEKTPOHOB, YYacTBYIOIIMX B peakuuu (g pelieHds 3a7adyd HeoOXOoauMo
NEPECTPOUTH NOJSAPOrPaMMy B MOTYIOrapUPMHUUECKUX KOOPIUHATAX):
E, 6: 0,500 0,650 0,675 0,700 0,725 0,750 0,775 0,800 0,900
i, mxa 0,0 1,1 36 69 15,0 26,8 358 41,0 450
27. Ilpu cHATUM BOJIBTaMIIEpHON KPUBOW KaIMUs C UCIOJIB30BAHUEM PTYTHOT'O KaleJIbHOIO 3JIEKTpoAa U
aMMOHHITHO-aMMHUa4HOT0 (hOHA OBUIM MOJYYEHBI CIEIYIONIIE JaHHbIE:
-£,e 017 02 03 04 05 06 07 08 10
howe 20 20 30 35 45 25 45 46 47
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I[To sKcepuMEeHTaIbHBIM TOYKaM OIMPEACTUTh MTOTEHIIUAI TTOTYBOJIHBI.
28. Ilpu monsporpadupoBaHUU PACTBOPOB CTAHJAPTHHIX OOPA3LOB CTAIM, COACPMKAIIUX MEIb, OBbLIO
HaWJICHO:

Ne obpazya 1 2 3 4 5

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

Bvicoma eonnbl, mm 6 12 20 26 35
[TocTpouTh KannOpOBOYHBIN TpaguK M BBYHCIUTH COAEP)KaHHE MEIU B HEM3BECTHOM O0pasle, eciu
BBICOTA BOJIHBI COCTABIIAET /5 MM.
29. BbIUHMCIUTh KOHLEHTPAIMIO KaJIMHsI B PaCTBOpE, €CIIM MpH aHaiause /5 ma pacTBopa, COAEpIKaIIero ,
BbICOTa MoJisiporpaduueckoil BoyiHbl coctaBuwia 20,5 mm, a mocie no0aBieHUs 2 M1 CTaHIApTHOTO
pactBopa - 0,053 1 xJ1I0pHaa KaJMHs BEICOTA BOJIHBI YBEIUYHIACH 110 24,3 MM.
30. IlpuBenuTe cxeMmy peakiMH JIEKTPOXUMHYECKOI0 BOCCTAHOBJIICHHUS HUTPOOEH30ja B KUCION cpelie.
Kakue mpomexyTouHbIe IPOAYKTHI P 3TOM 00pa3yrorcs? Kakoe mpoMBINUIEHHOE 3HAYCHUE UMEET ITOT
npouecc?
31. IlpennoxuTre 3MEKTPOXUMHUYECKHA METOJl cuHTe3a 1o peakuuu Komwbe 2,9-muMermnnexana. Kakoe
3TO MOXKET UMETh MPAKTUYECKOE 3HAUCHUE.
32. Pazb6aBunm 50 M CTOYHOHM BOJBI, coaepxameit gpenoin, no0 250 ma n nonsporpaduposanmu. Beicota
BOJIHBI (peHona mpu uyBcTBUTENbHOCTH 1/10 okazamack paBHOU 24,5 ma. OmnpenenuTs KOHIEHTPALUIO
(deHoma B CTOYHOH BOAE B (Me/1), €CIU TPH TONApOrpadUpPOBAaHHHM CTAHIAPTHOTO PACTBOPA,
conepxkamiero 25,6 me denona B 250 ma, npu 4yBcTBUTENbHOCTH mpubopa 1/100 BbicoTa BOJHBI
cocraBuia 38,5 mm.
33. Beruuciure no ypasHenuto Hepuera
AJIEKTPOAHBIN MOTEHIMal LUHKAa B pacTBope xjopuaa uuHka (ll), B KOTOpOM akTMBHOCTH HOHOB
[IMHKAaCOCTABJISIET , €CIIH .
34. OOBsICHUTE, YTO IPOUCXOTUT B HEBOJAHOM allPOTOHHOM PACTBOPUTEIIE C MOJEKYJISIPHBIM KHCIOPOAOM
IIPU €ro JIEKTPOXUMHUYECKOM BOCCTaHOBJIEHNUHU. KakuenHrepMeauartel Mpyu ’TOM BO3HUKAIOT?
35. BO3MOXHO 1M DJJIEKTPOXMMHUYECKOE OKHUCICHHE MOJEKYJISIPHOrOo KHUCIOpPoJa B alpOTOHHOM
pacTBopHTeIe Ha TBEPIOM IIaTHHOBOM aHoje? KakoBsl mpoaykTs aiekrponusa? [5, ¢. 30].
36. Kak mpoucxoauT a5eKTposu3 cyib(aTa IUHKAa B BOJAHOM pacTtBope? Kakue mpu 3ToM 00pa3yroTcs
MPOAYKTHI Ha KaTo/ie U aHoie?

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

IlepBas rpynna tectos (1 6,10K)

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

BOJHBIM paCTBOP Caxapo3bl U INIMIEPHUH

+ BOJHBIN pacTBOP XJIOPHUJIA HATPUSA U YKCYCHYIO KUCIIOTY

aleTOH W KpaXMaJIbHBIN KIIEHCTED

[JIMLIEPUH U 3TaHOJI

He npoBoasT snexkTpuyeckuii Tok 06a BemecTsa

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

+ kucnopoa (’KMJIKOCTh) U STAHOJ

COJISTHAs KUCJIOTa U OEH30I1

Jlammouka mpubopa Al UCHBITAHUS BEIIECTB Ha JJICKTPUYECKYIO NMPOBOAMMOCTb HE 3arOpPHUTCS MPHU
MIOTPYKEHUH JIEKTPOJOB B
+BOJHBIN PACTBOp caxapo3bl
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BOJIHBIN pacTBOP XJIOpUJIa HATPUS
MYpaBbUHYIO KUCIOTY (BOIHBINA PacTBOP)
pacIuiaB rMIpOKCHU1a HATPHUs

Jlammouka mpubopa AJsl UCHBITAHUS BEIIECTB HA 3JICKTPUYECKYIO MPOBOIAMMOCTb HE 3arOpUTCS MpHU
MOTPY>KEHUH JIEKTPOJOB B

pacIuiaB T'MJIpOKCH/1a Kaaus

BOJIHBIN pacTBOp cyib(ara HATpuUs

MYpaBbUHYIO KUCJIOTY (BOAHBIN pacTBOP)

+ BOJHBII pacTBOp 3TaHOJA

CHIIBHBIM DJICKTPOJIUTOM SIBJISICTCS
YKCYCHasl KHCIIOTa
[IMaHOBOJIOPOIHASI KUCJIOTA
CEPOBOJIOPOIHAS KHCIIOTA

+ OPOMOBOIOPOHAS KHCIIOTA

CUWJIBHBIM 3JIEKTPOIUTOM SIBJISIETCS
+ anerar aMMOHUA

TUAPOKCHU]T METUIIAMMOHUS
TUApPOKCH aMMOHUSA

TUAPOKCH]T (DEHHITAMMOHUS

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

CnabbIM 2NIEKTPOITUTOM SIBIISIETCS
XJIOPH/T ATFOMHHHUS

HUTpPAT ATFOMUHUS

cynbdart amoMuHUS

+ TUAPOKCH]I ATFOMUHUS

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

+ XJI0p, MCJIb

COJIAHYIO KHCJIOTY, MEAb

BOOOPOId, KHUCIOPOJ

[Ipu snekTponn3e BOAHOTO pacTBOpa Cyib(dara MeIu B KaueCTBE MPOAYKTOB PEAKIIMH MOTYYatoT
+ Meflb, CEpHYIO KUCIIOTY, KUCIOPOT

BOJOPOJ, KUCIIOPOA, MEb

Me/lb, Cepy

Mé€lb, CEPHYIO KHCIIOTY

[Ipu snexTpoar3e BOJIHOTO pacTBOpa Cyiab(haTa HATPUS MOTyYaIOT
HATpHUii, BOAOPO, CEPY

CEPHYIO KUCIIOTY

HATpHii, cepy

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

BOJIOPO/I, XJIOP

BOJIOPOJ, XJIOP, TUJIPOKCHUJ KaTHUs

KaJui, XJIop

Bropas rpynna tectos (2 0,10K)

Bogopoausim nokasaresnem (pH) HasbiBaroT

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

3HAYEHUE CTENEHU JUCCOLUALIMU BOJIbI

OTHOCHUTEJIbHYIO IJIOTHOCTD 'a3a Mo BOJOPOY

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

KaxoBbl 3HaueHus1 BogopoiHOro nokasarens (pH) B kucnoit BoxHoi cpene?
+ <7

7

>7

8

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

7

<7

3

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

+ B Hayaje yMEHBIIUTCS, a 3aTEM BO3PACTET

BHA4aJIe BO3PACTET, a 3aTEM YMEHBIIUTCS

IIOCTEIIEHHO BO3PAacTET

MOCTCIICHHO YMCHBIINUTCSA

Mertaii, KOTOpPbIil MOXKET OBITH MOJIyYEH IPU JIEKTPOJIU3E BOJHOTO pacTBOpa €ro COJid, - 3TO
HATpU
Oapuii

KaJILIIUH

+ Menpb

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

+ Kanui

CBUHEI]

cepebpo



[Tpu snexTponuse BogHOro pacTBopa cynbgara menu (1) C HHepTHBIME AJIEKTPOIaMH Ha aHOZE
IIPOUCXOJUT

OCAXKIECHUE MEIU

BBIJICJICHUE BOJOPOJA

+ BBLIEJIICHUE KUCIOPOaa

OKHCJICHHE CYIb(paT-HOHOB

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

HaTpHs, XJIOpa U BOJOpOAA

TUAPUIA HATPUS, XJIOpa U KUCIIOPOJia

+ rUAPOKCHUIA HATPHs, XJIOpa U BOJIOPOIa

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

xmopugom meau (I1)

+ nutpatom cepedpa (I1)

CyIb(haToOM aTIOMHUHUS

docdarom ruHKA

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

Opomma Kamus

XJIOpUJIA KaIus

+ ¢ropuna xanus

Kak B IpoMBIIUIEHHOCTH MOJIy4al0T METAIITNYECKUI [IMHK?

JIEKTPOJIM30M pacIliaBa XJopHaa IUHKa

JIEKTPOIM30M BOJHOI'O PaCTBOPA CEPHOKHUCIIOrO IUHKA

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

Tperbs rpynna tectos (3 0J10K)

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

0,0000573 2-uon/n

+ 5,73*monv/n

6*monv/n

0, 000067 monv/n

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

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

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

Pemnre 3anauy u ykaxute MpaBUIIbHBIN OTBET.

, Ctg=0.057

+,n=1

,n=11
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,h=0.8

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

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

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

[To »KCHepUMEHTANbHBIM TOYKAaM MOCTPONTE MOJSAPU3AMUOHHYIO KPHBYIO B IOJIYJIOTapu()MUYECKUX
KOOpJMHATAaX, ONpPEAEIUTE MOTCHIMANI €€ ITyBOJIHBI M YHUCIO JJIEKTPOHOB, YYAaCTBYIOIIHMX B PEAKLUH.
VYKaxute NpaBUIbHBIA OTBET

, n=0,086

,n=1

, =3

+,n=2

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

Ne obpazya 1 2 3 4 5

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

Bovicoma eonnvl, mm 6 12 20 26 35

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

0,25 %

+0,22 %

0,23 %

0,24 %

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

0,015u

+0,02 1

0,021u

0,023u

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

HUTPO300€H30J1 U PEHUITUIPOKCUIIAMUH

HUTPO300€H30J1, (HEHIWITHIPOKCUIAMUH U aHUJIUH

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

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

2-METHIIIICHTaHOBYIO KUCIIOTY

+ 2-METUITEKCaHOBYIO KUCIIOTY

3 3-MeTHJITEKCaHOBYIO KHUCIOTY

3-METHIINEHTaHOBY KUCIOTY

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

-0,63 ¢

+ 0,63 ¢

0,89 6,

-0, 89 ¢

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

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

JIMaHUOH;

paauKall CyrnepoKCH/l aHUOHA;

+ paguKal CynepoKCHl aHMOHA U AMaHUOH

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

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

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

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

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

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

KaTHOH-paJrKaJl KUCIOPOa;

JUKaTHUOH KHUCIIOPOa;

+ KaTUOH-paauKal U JUKATHOH KUCIOPOAA;

aHWOH-paJHKal KUCIOpoaa

YereépTas rpynna tecros (4 0J10K)

B u4ém mnposiBiaseTcs IBOWCTBEHHAas NPUPOAA CYNEPOKCHIHOIO aHUOH-paUKalla B OPraHUMYECKUX
peakuusx?

MIPOSIBJISIET BOCCTAHOBUTEJIbHBIE CBOMCTBA

MIPOSIBISIET OKUCIIUTENIbHBIE CBOMCTBA

JIOHOP BJIEKTPOHOB, HYKJIEO(pHII

+ NpOSBISAET U BOCCTAHOBUTENBHBIE, U OKACIUTEIBHBIE CBOWCTBA

Kak MoxHO HanboJee parmoHaILHO TeHEPUPOBATh aHMOH-PAIUKAJT JJMOKCH A yriiepoaa ?

XUMHUYECKHM BOCCTAaHOBIIEHUEM JIMOKCHIA YTIepoaa

B3alMO/JICHICTBUEM THAPOKCUIBHBIX PAJAUKAIOB C (OpMUAT-HOHAMU

[IPU TEPMUYECKOM PA3JI0KEHUH OKCAIATOB METAJIIOB

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

00pasyroTcst CII0KHBIC I(DUPBI

+ peakuus NPUBOIUT K 00pa30BaHNIO0 KapOOHOBBIX KUCIOT WM CIIOKHBIX 3(UPOB

00pa3yIoTCs YTIeBOOPOIbI

Kak mporekaet B3anmoeiictBue ¢ oyepuHamMu?

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

peaxkiuus IpoTEKaeT C IEPEHOCOM AJIEKTPOHA

¢ 00pa3oBaHHEM MOJUMEPHBIX MaTEPHATIOB

¢ 00pa30BaHUEM OPraHMYECKUX IOJIUKUCIOT

Kak M0>XHO MOTy4YUTh KaTUOH-PAJAUKAI CEpOBOAOpOIa?

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

1oJ JeiicTBreM 00yueHus: B TBEPIOM ppeoHe

+ MOXHO MOJYYUTh BCEMH METOJIaMU, NTEPEUUCICHHBIMU BBIIIIE

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

OKHCJICHHE CEpPOBOAOPOA YBEIUUNBACT €TI0 KUCIOTHYIO (DYHKIIUIO

+ B cuHTe3e THO(eHa, THANMUpaHa U THATUPUITUEBBIX COJICH

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

SIBJISIETCSI CUIIbHOM KMCJIOTOW M 3aMBIKAET IIUKJI Yepe3 cepy

[TonyunTe KaTHOH-pasuKal MYTEM OKHCIeHUs Tpéxxiopuctoro ¢ocdopa. Kakoe 3HaueHne UMeET 3TOT
KaTHOH-paJMKall B peakiusax ¢pochopuarpoBanus?

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

+ MOJIy4aroT MpPH JIEKTPOXMMHUYECKOM OKHCIIEHHH B HEBOJAHBIX CpelJax Ha aHOJ€ WM MpHU JIeHCTBUU
OJTHODJIEKTPOHHBIX OKHCIIUTEJIEH, HCIIOJIb30BAHNE OKUCIUTEIbHOW aKTUBAlUM  IO3BOJISIET BECTHU
npoueccsl hochopunrpoBaHus B Oosiee MATKUX YCIOBUSAX U 0€3 MPUCYTCTBUS NepeKnuceit

o0pasyeTcs Ipu OKHCICHUHU, 3TO aKTUBU3UPYET MOJIEKYITY

KaTHOH-paJHKai 00JaaeT CBOMCTBaMU CBOOOIHBIX PAaIUKAJIOB U HOHOB

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

JIETIOKANTM3allue HECTTAPEHHOTO 3JIEKTPOHA MO BCE apOMAaTHYECKOM CHCTEME IIUKIIa
MIPOCTPAHCTBEHHBIMHU 3aTPYAHEHHUSIMH, KOTOpPBIE CO3/al0T TPH OOBEMHBIX 3aMECTHTENs TPETUYHOTO
OyTuiia

+ nenokanu3anyedl HECIIAPEHHOrO 3JIEKTPOHA 0 BCEH apOMaTMUYECKON CUTEME M IPOCTPAaHCTBEHHBIMU
3aTpyJHEHUSIMH, CO3/JaBa€MbIMU 0OBbEMHBIMH 3aMECTUTEISIMU TPETUYHOTO OyTHIIA

MaJIOi peakIIMOHHON CIIOCOOHOCTHIO

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

+ MOJIMAaMHUIHOE BOJIOKHO ""HaiIoH"

TepWJieH Win "naBcan"

IIOJIMKANpOaMM I WK "KanpoH"
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MTOJIMAKPUIIOHUTPUIL

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

+ METOJIOM 3JICKTPOXMMHUYECKOTO OKHCIICHHS TPOU3BOAHBIX OSH30I1a B cpejie PTOPUCTOro BOJOPOAA, IPH
3TOM  TIOJYYalOTCS  TPOMEXKYTOUYHBIE  KAaTHOH-PAJMKal  TPOU3BOJHOTO  OEH30JIa, KOMIUICKC,
apOMaTUYECKUI KaTUOH

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

METOJIOM HYKJIEO(HILHOTO 3aMeIleHus BOJAOpoaa Ha (GTop

METOJIOM JIECTPYKTHBHOTO OKHCIICHHUS

KakoB mexanusm peakiun Konpoe?
MEKTPOPUITBHOE 3aMEIICHNE

HYKJI€O(UIHHOE 3aMelICHIEe

+ IMEKTPOXUMHUUYECKOE OKHUCIICHIE KapOaHHMOHOB
XAMHUYECKOE OKUCIECHHUE

Kakum MeToaoM, 1 U3 KaKUX UCXOJHBIX COCTMHEHHUI B MPOMBIIINIEHHOCTH MOMY4YaloT TETPAdTHIICBUHEN?
+ 3JIEKTPOJIM30M MarHMMOPTaHMYECKOTO COSTMHEHUSI HA CBUHIIOBOM aHO/IE

AJIEKTPOIM30M TaJIOTeHYTIEBOIOPOAOB HA CBUHI[OBOM aHOIE

AJNIEKTPOIIU30M METAJUIOOPTaHUYECKUX COSAMHEHUI

peakmueil 3aMeleHrs TaloreHa B XJIOPUCTOM THJIC Ha CBUHEIT

IsaTas rpynna tectos (5 0J10K)

KakoBbl kauecTBeHHbIe OTiMuMs ocuuiuiononsporpaguu (OIT) oT kimaccuueckoi MOCTOSHHOTOKOBOM
nosissporpaduu, pazpadorannoit . I'efipoBckum?

+ B ocruIIonosporpaguu cKOpocTh pa3BEPTKH MOTEHIMANA BhICOKast U coctasisier ot 0,25 no 1000 6B
CEKYH]ly, a B KJIJaCCUUECKON NoJisiporpaduu CKOpOCTh pa3BEPTKHU Maja U HaXoJuTcs B npexaenax ot 100
m6 110 500 M6 B MUHYTY, 4TO 103BOJIsIeT ¢ moMoIibio Ol n3ydaTs o6paTMble POLECCH

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

B OIl Ha monsiporpamMmax HOSBISIOTCS SKCTPEMYMBI, @ B KJIaCCHUECKOM mossiporpaduu HabIroaatoTcs,
KaK MpaBUJIO, TUIaBHBIE TOJSpOrpaduuecKue BOJIHBI

CpaBHUTE IIUKINYECKHE BOIBTAMIICPOrPAMMbI BOCCTAHOBIICHHS - OKUCIICHHS U1l HOHOB TaJUTHSI U IIMHKA.
Kakue 13 Ha3BaHHBIX IPOLIECCOB SIBISIOTCS OOPATHMBIMU, a KaKHe SBIISIOTCS HEOOPaTUMBIMH?

+ MpOoIecChl BOCCTAHOBJICHUSI - OKHCIICHUS Il MOHOB TAJUTUSI SIBJISIFOTCS. 00OpaTHMBIMHU, BOCCTAHOBIICHUE
IS HOHOB IIMHKA HOCUT HEOOpaTUMBIN XapakTep

MPOIIECCH BOCCTAHOBJICHUS - OKHCJCHHUS Kak JJIsi MOHOB TaJUTHsl, TaK W JUIi MOHOB I[MHKA SIBJISIOTCSI
00paTUMBIMHU

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

Kaxkue BCIICCTBA CpPaBHCHUA TMPUMCHAIOTCA B HHKHHHGCKOﬁBOJ'II)TaMHepOMeTpI/II/I IIpru HU3YyYCHHUU
IIPOLIECCOB BOCCTAHOBIICHUS OPraHUYECKUX COCAMHEHUM, a KaKue IPUMEHSIOTCS IMpPHU H3YYCHUU
IIPOLIECCOB OKHUCIICHHS] OPTAHUYECKUX COCUHEHUI?

IIPY U3YYEHUHU IPOLIECCOB BOCCTAHOBIEHUS OPraHMYECKUX coeAuHEHMH meroaoM LIBA mpumensercs
dhepporieH

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

+ IpU U3y4EHHM IPOLIECCOB BOCCTAHOBIIEHUS OpraHUMYECKHX BemiecTB meroaoM LIBA mpumensercs B
Ka4yeCcTBE BEILEeCTBA CPABHEHUS TPUDEHWIUPUINS IIEPXIIOpaT, a IPH OKUCIIEHUH - (heppoLieH
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Ha ocHoBanum kakux ganHbix [{BA M0XHO oxapakTepu30BaTh 0OPATHMOCTb MIPOIIECCOB BOCCTAHOBIICHUS
- OKHUCJICHUS] OPraHMYECKHX JIENOJISIPU3aTOpoB?

+ 00paTHMOCTBh IPOLECCOB BOCCTAHOBIICHUS - OKUCICHUS MOXKHO OXapaKTepH30BaTb HAa OCHOBAHUU
OTHOLLICHMUS

00paTUMOCTh TPOLIECCOB BOCCTAHOBJICHHS - OKHCICHHS MOXXHO KAueCTBEHHO OLCHHTh MO HAINYHIO
KaTOJIHOTO U aHOJIHOT'O ITUKOB

00paTUMOCTh NIPOLIECCOB BOCCTAHOBIIEHUS - OKHUCJIEHHSI MOXKHO 0XapaKTEepU30BaTh C IIOMOIIIBIO

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

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

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

KOJIMYECTBO DJIEKTPOHOB, YYAaCTBYIOIIMX B JJIEKTPOXMMHUYECKOM IIPOLIECCE, MOXKHO OIPENEIUTh C
MOMOIIBI0  MOCTOSHHOTOKOBOM  momisiporpaduud  MpH  MEPECTPOCHUH  MOJSIpOrpaMMbl B
MOJTYJIOTapU(MUIECKIX KOOPIMHATAX

Yro coboli mpencTaBiseT KOMIUIEKC CIIEKTPOIEKTPOXUMUIECKUX MeTo10B? Kakue MeTobl MOTyT OBITh
BKJIFOYEHBI B 3TOT KOMILJIEKC?

JOTIOJTHUTEIBHYIO HH(OPMAIMIO O XapaKTepe B3aMMOICHCTBHSI BEIIECTBA C 3JIEKTPOIaMH Ja€T COYeTaHuE
JIEKTPOXUMUYECKOI0 METO/1A C IEKTPOHHON CIEKTPOCKONHMEN MK APYTMMU METOAAMHU CIIEKTPOCKOINH
+ CIEKTPORJIEKTPOXUMHUYECKOE HCCIIEI0BAaHUE BELIECTBA COCTOMT B OJHOBPEMEHHOM BO3JEHCTBUU Ha
BEIIECTBO 3JIEKTPUYECKOIO U 3JIEKTPOMArHUTHOIO I0JI, BO3ZHUKAIOUIME IPU 3TOM MPOMEXKYTOUHBIE
MPOJYKTHI 3JEKTPOXUMHUUECKOIO MPEBPAIICHUs, IPOXOIIEro Ha MPO3PAaYHbIX ISl CBETA 3JIEKTPOJIax,
MIO/IBEPTatOTCsl BO3ACUCTBHIO JIEKTPOMATHUTHOTO M3JIyYE€HUS U PETMCTPALMH X JIEKTPOHHBIX CIEKTPOB
nornomenus, AMP, OT1P, UK u KP cnextpoB

C MIOMOILBIO CIIEKTPOIIEKTPOXUMUUECKUX METOZ0B MOKHO U3MEPSITh KUHETUKY IIPOLIECCOB

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

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

+ B KaTaJIUTHUYECKUX IEKTPOXMMUYECKHX pPEeaKIUsAX OOJIbLIYI0 POJIb UIpaeT afcopOIus BellecTBa Ha
AIEKTPOJAX, IPU ITOM aACOPOLMS CBsI3aHA Yalle BCErO ¢ XUMUYECKUM B3aMMOJAEHCTBUEM KaTalu3aTopa
AJIEKTPOXMMHUYECKOT0 MpoIiecca, J00aBISIEMOro B COCTAaB AJIEKTPOJAHOTO MPOBOAIIEr0 TOK MaTepHuana, ¢
OJTHUM U3 peareHToB (X) 2JeKTPOXUMHUECKON peaKIIuu:

OnexTpoa-karaauzaTop + X DIeKTpoa-KaTaauzaTop-X

+ Ha Karoje, HalpUMep, BELIECTBO pearupyer ¢ COpOMPOBAHHBIM Ha MOBEPXHOCTU 3JEKTpoAa
aTOMapHbBIM BOJIOPOJIOM, a Ha aHOJE - ¢ COPOMPOBAHHBIM Ha MOBEPXHOCTH ATOMAPHBIM KHCIOPOIOM,
aTOMapHBIN BOJIOPOJ M KMCIOPOA 00pa3yroTCcs B pe3yJsIbTaTe MNIEKTPOXUMUYECKOH peakiiu

Dnektponn3 mpu KoHTposrpyemom notennuane (OKII) u ero npumeHeHrne B OpraHnYecKord XUMUHU

+ HWCMONIb30BaHME OMPEAENEHHOTO (KOHTPOJIMPYEMOIo) TMOTEHIMAaNa IMO3BOJISIET Pa3JelUuTh IMPOILECCH
OKHCJIEHUsI (BOCCTAHOBJICHHS) OPTAHMYECKUX BEIIECTB C OJU3KMMU PEIOKC-CBOMCTBAMHU, WJIH JOCTUYD
OMpENEHHON  CTYMeHW  OKUCIEeHHs  (BOCCTAHOBJICHMs)  BEIIECTBA, CIHOCOOHOTO  OKHUCIATHCA
(BoccTaHABIMBATHLCS BO MHOTO CTAJIUM; MPAKTHYECKass Pa3HOCTh CTAHIAAPTHHIX MOTECHIIMAIOB OKUCICHUS
(BoccTaHOBIIGHUS) HA Pa3HBIX CTAAMSIX JOKHA OBITh HE MeHee 200 ug
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OKII ocHOBaH Ha MCMOJB30BAHUU TPEXINEKTPOIAHBIX CHCTEM, MaTepHall pabovero 3JIeKTPoAa IIHUPOKO
BapbUPYIOT B 3aBUCUMOCTHU OT 3a/1a4M MCCIIEOBAaHUs, OJHAKO, Han0oJee IMUPOKOE MPUMEHEHUE HAXOAT
IJIaTUHA (IUIATUHOBASI CETKA) U PTYTh (AOHHAS PTYTh)

MOTEHIMA paboyero 3JeKTpoJia KOHTPOJIUPYIOT ¢ HOMOIIBIO 3JIEKTPOAA CpaBHEHHs (KalOMEJIbHbIA WIN
XJI0pcepeOPsIHBIN 3JIEKTPO.)

Uro noHnMaeTcs noJ TepMUHOM "31eKTpocuHTe3"? B uéM ero otinuune ot anneKkTponusa?

+ BIIEKTPOCUHTE3 - 3TO METO]I TIOIYYCHHSI HOBBIX OPIraHUYECKUX COSIMHEHUI U3 Oosee MPOCTHIX BEIIECTB
B PE3YyJbTAaTC IMPCBPALICHUA HCXOJHBIX BCHICCTB IO HeﬁCTBHCM QJICKTPHUYCCKOI'0 TOKAa Ha TI'paHUIC
AIIEKTPO/ - PACTBOP:

+ 3JIEKTPOJIN30M HA3bIBAIOT OKUCINUTEIBLHO-BOCCTAHOBUTEIBHBIN MIPOLECC, IPOTEKAIOLINN Ha 3IIEKTPOIAX
IIPY TIPOX0XKJICHUH JIEKTPUIECKOT0 TOKA Yepe3 pacTBOP MIIM PACILIAB, IEKTPOCUHTE3 SBISIETCS YaCTHBIM
CIlydaeM »3JIEKTpPOJIM3a OPraHUYEeCKOro BEIIECTBA, B pPE3Yy/IbTaTeé KOTOPOrO INPOUCXOAUT CHHTE3 -
COEIMHEHUE PAa3JIMYHBIX YaCTeH B €JMHOE 1IeTI0e

CHHTE3 - TIOJIyYeHUE CII0KHBIX COSMHEHMH U3 O0jiee MPOCTHIX BELIECTB

[Tox BnusHMEM KakuX (PaKTOPOB Yrojl HAKJIOHA MPSAMBIX B CUCTEME KOOPAMHAT MOXKET OTIMYATHCS OT
TEOPETHIECKOTO?

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

+ ecu uccienyeMblil AIeKTPOIHBIN Mpoliecc HeoOpaTuM

MIPU TIOBBIIICHHBIX TEMIIEpaTypax

Kakne mnpemmymiecTBa HMMEET NEPEMEHHOTOKOBAs MOJISIporpadusi MO CPaBHEHUIO C KIACCHYECKOM
(TOCTOSTHHOTOKOBOH )?

OoJbIIast YyBCTBUTEILHOCTh M Pa3pelIaonas criocoOHOCTh

OBICTpPOTA ONPECTICHUS

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

+ HUKaKUX MPEUMYLIECTB [0 CPABHEHUIO C KJIaCCHUYeCcKoi nossiporpadueit HeT

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

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

18.  Teopwus >IEKTPOIUTOB.

19.  Teopernueckue OCHOBBI ANEKTPOIHM3A U JIEKTPOCUHTE3a, TaJIbBAHOTEXHUKH, IIEKTPOXUMUYECKUX
METOJIOB HCCIIEI0BAaHNUS.

20.  IloHATMEe 0 HOPMAJIBbHOM MOTEHLMANIE, O TATBBAHUYECKOM 3JEMEHTE, 0 XMMHYECKMX UCTOUYHUKAX
TOKa.

21.  Knaccugukanus 31eKTPOXUMUYECKHX PEaKIUil OpraHndecKUX COeINHEHHH.

22.  DIEeKTpOKATaJIUTUYECKHE MPOIIECCHI.

23.  HenpsMmble 3M€KTPOXUMUYECKHE TPOIIECCHI.

24.  Onenka 3(h(HEeKTUBHOCTH IEKTPOXUMHUYECKOTO IMPOIEcca: BBIXOJ IO TOKY, BBIXOJ IO BEIIECTBY,
BBIXOJ 110 SHEPTUH.

25.  MexmnpeaMeTHbIe CBSI3U CIENKypca 1O JJIEKTPOXUMHUH OPTaHUYECKUX COSAMHEHUH ¢ 0a30BBIMH
Kypcamu oprannyeckoit 1 pusnueckoit xumuu. Hayunas npo6iemaruka kadeapsl.

26.  DIEKTPOXUMHUYECKUE METOJBI B M3yYCHUH OPTaHUYECKUX PEaKIMid OTHOAIEKTPOHHOTO TIepeHoca.
27.  OCHOBHBIE JIEKTPO/IHBIE SBJICHUS.

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

30.  Comnpsok€éHHBIE XUMHUYECKHE PEAKITUU.

31. [Tpo6nembl, BOZHUKAIOLINE B CBSI3U C TE€TEPOr€HHON MPUPOIOH SIEKTPOXUMHUECKON PEeaKIInu.
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32. Ilonatme 00 »HNEKTPOAHOM TMOTEHIMAJE, TMPOCTEHIIEM TalbBAHUYECKOM JJIEMEHTE H
ANIEKTPOBIIKYIICH CHJIE.

33.  CranpapTHbIE JIEKTPOJIb CPAaBHEHHUS.

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

35. Posib oprannueckux pacTBOpUTENEN B 3JIEKTPOIHBIX IIPOLIECCaX.

36.  M3MeHeHME 3IIeKTPOXUMHUYECKOM aKTHBHOCTH METAJJIOB B OPIaHUYECKUX PACTBOPUTEIISAX.

37.  CpaBHEHHE CTaHAAPTHBIX ODJIEKTPOAHBIX MOTCHIMAIOB B BOJAE, aMMHAaKe M B OPraHUYECKUX
pacTBOPUTEIIAX.

38.  Teopus aBoiHOro cios. Cxema ABOWHOTO JJIEKTPUYECKOTO CIOS B OTCYTCTBHH aACOPOIMH

BEI[ECTBA Ha DIICKTPOJIC.
39.  SIBnenwue aacopOuUMU.

40.  IloBepxHOCTHBIE ABJICHUS HAa TBEPABIX IIEKTPOJAX C YUYETOM aACOPOLIUU.

41. Bnusinue cpenpl Ha 3JEKTPOIHBIE PEAKIUU.

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

43.  CBs3b MEXAY CTPYKTYPOH MOJIEKYJT M SJIEKTPOXUMHUYECKIMH CBOMCTBAMH.

44, CooTHolleHHEe  MEXIy IOTEHLHAJaMH  OKUCJICHHs  (BOCCTAaHOBJIIEHHS) M DJHEpruei
MOJIEKYJISIPHBIXOpOUTAIEH.

45.  Pomp KBaHTOBO-XMMHYECKHUX TOAXOIAOB B OOBSICHEHMH JJICKTPOXHUMHUYECKUX CBOMCTB
OpPraHUYECKUX MOJIEKYJI.

46.  HerepMoaMHaMHUYEeCKHE COOTHOIICHUS: MOTEHIHUANbl OKHUCICHHUS - TOTEHIUalbl HOHU3AIUH,
MIOTEHIIMAJIbl BOCCTAHOBJIEHUS - CPOJACTBO K JIEKTPOHY U JpYyTHE.

47. Knaccudukanust 31eKTpOXUMHYECKUX METOIOB.

48.  TloreHumomeTpusi.

49.  BoubrammepomeTpus.

50.  Konaykromerpusi.

51.  Kynonomerpus.

52. DIIEKTPOIN3 TIPU KOHTPOJIMPYEMOM MOTEHIIHATIE.

53.  B3auMoCBs3b OTAEIBHBIX JIEKTPOXUMUUYECKUX METOJIOB.

54.  BO3MOXHOCTM DAa3JIMYHBIX JJEKTPOXMMHUYECKUX METOJOB HCCJIEIOBAaHUS  OpPraHUYECKHX
COCIMHEHUM.

55.  IlepemeHnHOTOKOBas nossiporpadus.

56.  Ocuumnorpaduueckas nosusporpadus 1 HUKIMYECKast BOIbTaMIEPOMETPHUS.

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

58. IIpuMeHeHrne NUKINYECKONW BOJIBTaMIIEPOMETPUH B OPTraHUYECKON XUMHUH.

59.  CBs3b NOTEHUUAIOB OKUCIIEHUS U BOCCTAHOBIIEHHSI CO CTPOCHUEM MOJIEKYII.

60. BousibTamniepoMetpust Ha TBEPABIX IEKTpoAax. JIMCKOBBIN BpalatOIAIC 3JIEKTPO] U JUCKOBBII
BpALIAIOIIUIACS 3JEKTPOJI C KOJBIIOM. PexXuMbl paboThI Ha IUCKE C KOJIBIIOM.

61.  Bwuasl BOJIbTaMIIEPOrPaMM.

62.  3aBUCHMMOCTH TMpENeNbHOTO TOKa OT CKOPOCTU Pa3BEPTKH IMOTEHIMANa U OT KOHILIEHTPAIUH
JenoaspusaTopa.

63.  Bo03MOXHOCTH BOJIBTaMIEPOMETPUU Ha TBEPJBIX DIEKTPOJIAX.

64.  V3mepeHue MOTCHIMAIOB OKUCICHHUS 1 BOCCTaHOBIICHHSI

65.  Ilomaporpadus. Buasl nonsgporpadpuu.

66. Kunaccuueckas momsiporpadus. IlonspusaiimoHHble KpUBBIE. YpaBHEHHE MOJSIPOrpadUIecKOi
BOJIHBI 111 OOPAaTUMBIX MIPOIIECCOB.

67. KadecTBeHHBIH ¥ KOJNMYECTBEHHBIH Toisiporpadudecknii aHamu3. Jud@y3HoHHBIH TOK.

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

68.  Bo3HUKHOBEHHE CBOOOIHBIX DPAJUKAIOB U HOH-PATUKAIOB B ANEKTPOXHMMHUYECKHX IpOIIeccax.
Mertoapl nX 0OHApYKEHUS U UICHTU(DHUKAITNH.
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69. ITpumenenne merono OXI' mpu HCCIENOBAHUM OPraHUYECKUX PEAKIMM C OJHORJIEKTPOHHBIM
IIEPEHOCOM

70.  BpiOop ycnoBuif AIEKTpONM3a W DJIEKTPOCHMHTE3a HA OCHOBAHWUU TMOJSPOrpahuUYecKux |
BOJIbTAMIIEPOMETPUYECKHUX JAHHbIX.

71.  TlonsporpaduuecKasikyJTOHOMETPHSL.

72. DNeKTponu3 Ha TBEPABIX DJIEKTpoAax mpu KoHTponmpyemom mnoteHnuane (OKII). Cxema
9KCIIEPUMEHTA.

73.  Ilpumenenne OKII m BomprammepomeTpuu (mossiporpaduu) uisi UCCIASAOBAHUS MEXaHH3MOB
OpPraHUYECKUX PEAKLUM.

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

75.  DnexkTpuyeckoe TMOoJe Ha JJEKTPOoJaxX KaK KaTalu3aTop OKHCIUTEIbHO-BOCCTAHOBUTEIHBIX
peaKkurii OpraHuYeCKUX COCTUHEHUM.

76.  3aBUCHMOCTb CKOPOCTH OKHCJICHHS WJIM BOCCTAaHOBIIEHUS BEIIECTB OT MPHUPOABI dJIEKTPOJa, OT
BBEJICHUS B €TI0 COCTaB aKTUBUPYIOIIUX J100aBOK.

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

AJIEKTPO/IOB, SBJSIOUIMXCA AKTUBHBIMU KaTalu3aTOpaMH 3JEKTPOXMMHUECKHUX pEaKIMi: IUIaTHHA,
METaJUIOKOMILIEKCHBIE KaTaJIu3aTOPHI.

78.  DNeKTpOKaTaTUTUYECKHE PEAKIUU M UX 3HAYCHHE B OPTaHUIECKON XUMHH.

79.  DJNEeKTPOOKHUCIIEHHWE OpPraHWYeCKUX COEIMHEHUIH (QHOIHBIE pEaKIUH):  YIJIeBOJIOPOIOB,
KapOOHUJIbHBIX COEIUHEHH, a30METHHOB, KapOOHOBBIX KUCJIOT U CJIOKHBIX 3(pUpPOB, aMUHOB, CIIUPTOB U
(heHoIoB, cepocoaepKaIIuX COSAMHEHUN, a30TUCTHIX T€TEPOLIUKIIOB, TOPPUPHUHOB.

80.  DIEeKTPOBOCCTAHOBIIEHHUE OPTaHWYECKHX COCIMHEHHU (KAaTOMHBIC pPEaKLUH): YIIIEBOJOPOJIOB,
raJIoreHOYTJIEBOAOPOI0OB, HUTPOCOCAMHEHHI, KapOOHUIIBHBIX COCTUHEHHH, a30METUHOB, KapOOHOBBIX
KHMCJIOT U JIp. AHUOH-paiuKallbl, UX CTPOCHUE M peakLUOHHAsl c1ocOOHOCTh. [Ipobiemsl, CBsI3aHHBIE CO
cnenn(uIecKuMy CBOMCTBaAMU aHMOH- CBOMCTBAMH KaTHOH-PAAMKAJIOB.paIuKaIOBMETAIUIONPGUPUHOB U
np. Karuon-panukanbl, UX CTPOEHHE M peaKLUOHHAas CHocoOHOCTh. [IpoOnembl, CBsI3aHHBIE CO

crenupUIeCKUMH
81. [Tpumenenue metoaoB SIMP u OI1P npu uccienoBaHuy 31EKTPOXUMHUECKUX PEAKIINH.
82.  OcHOBHBIE HampaBlIeHUS HCCIENOBaHMUN, codeTaromux siekTpoxumuio u OIIP: oOHapyxeHue

MIPOMEKYTOUHBIX PAJUKAIBHBIX YACTHUI[ JUIS YCTAHOBJICHMS MEXaHWU3Ma PEAKLUMN, SJIEKTPOXHMHUYECKOE
MOJTyYeHHE PaJUKalIOB Ul M3YYEHUS HUX XUMHUYECKUX CBOUCTB. MneHTH]UKaLUs 371EKTPOXUMHUUECKU
TeHEpUPYEMBIX PAIUKAJIOB ¢ MOMOUIbIO crieKTpoB DIIP.

83.  CrmekTpoasieKTpoXUMudeckue MeToabl. HoBble BO3MOKHOCTH COBMECTHOTO HCIIOJIb30BaHMS
JJEKTPOXUMHUUYECKUX M CIEKTPOCKOMMYECKUX METOIOB IPU H3YyYEHUU IPOMEXYTOUYHBIX IPOIYKTOB
NMEKTPOXUMHUYECKOTO IIPEBPAIIEHHUS: JIEKTPOHHBIX CIIEKTPOB noraowmenus, AMP-, OIIP-, UK-cniekTpos,
CIEKTPOB KOMOMHAIIMOHHOTO PACCESTHUSI.

84.  Ilpumenenue ynbTpaduoneTOBOH, BUAMMON M MHPPAKPACHOH CHEKTPOCKOIIUU B KOMIIJIEKCE C
IIEKTPOXUMHUYECKMMU METOJIAMHU: CIIEKTPBI IPOIYCKAHUS U CIEKTPbI BHYTPEHHETO OTPaKEHMUS.

Metoauka ¢popMUpPOBaHHS Pe3yIbTHPYIOLIEH OLEHKH

B xone Texytero KoHTporst cTyzieHThl MoryT Habpars 0-100 6amios:

1 —s1 pyOeskHas aTTecTalus - MakcuMaabHo 100 60a/1710B; U3 HUX:

Ot 0 510 50 6amoB (pyOekHas aTTecTalys) — TeCTUPOBaHueE B ieHTpe TecTrpoBanus COI'Y;

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

IIpoMeKyTOUHBIN KOHTPOJIb:

i 3x3ameHa:

3a ycTHBIA OTBET Ha 3K3aMeHe CTyAeHT noiydaer 0-50 GamnoB. CTyqeHThI, TOTYYHBIIUE B XOJ€
TEKyIero M pyOeKHOro KOHTpoJs 56-100 OanmoB aBTOMAaTHUECKH TMOdy4aroT «Jk3ameny». Wmun
«3auTeHOY.
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PesynpTHpyromas oreHKa ckiaabBaeTcs mo coorsercrBytomieit bPC popmyre:
(T1+ T2) + (P1+P2+ 3)2
rae T1 + T2 - KonuuecTBO 0AJUIOB 3a TEKYIIYIO padOTy CTYICHTOB B CEMECTPE

P1+P2 - xonnuecTBO 6aisIOB 32 2 KOMIBIOTEPHBIX TECTUPOBAHUMN CTYACHTOB B CEMECTPE

3 - konuvecTBO 0aIoB, HAOPAHHBIX HA YK3aMEHE (3a4ere).

CTyaeHT MMeeT MpaBoO CIaBaTh 3a4eT B COOTBETCTBHM co mKkayiod oT 0 mo 100 Gammos, eciau
MOJIYYCHHBI «aBTOMATUYECKU» PE3YNbTAaT MO HAOpaHHOW cymMme 0ayuioB ero He ycrpamBaeT. B sTom
ciydae, CTYACHT MOXET PacCUMTHIBATh TOJIBKO HA PE3yJIbTAT, MOJYYCHHBIM Ha 3aueTe. Eciu ke cTyneHT
HaOpan meHee 30 OaJIOB MO TEKYIIEMY KOHTPOJIO 32 BECh CEMECTp IO JUCIMIUIMHE, TO OH 00s3aH

claBaTh 3a4eT CECCUIO0 110 BeromocTy Ne2 B cooTBeTcTBUH cO mKkaior ot 0 go 70 O0asuioB.

Ixana uTOroBoii akajeMn4ecKoO ycneBaeMOCTH CTYI€HTOB 110 UCIHUIJINHE

Cucrema ouenok COI'Y
Cymma OannnoB HaszBanue UucnoBoi HSKBUBAIEHT
86 - 100 OTIIUYHO 5
71-85 XOPOIIIO 4
56-70 YIIOBJICTBOPUTEIHHO 3

OueHuBaHMe 0OTBETAa CTYJEHTA HA IK3aMeHe (3a4eTe)

Xapakmepucmuka omeema

oannwl

JlaH 1ONHBIN, pa3BEpHYTHIM OTBET HA IOCTABJICHHBINA BOIPOC, IMOKa3aHA COBOKYIIHOCThb
OCO3HaHHBIX 3HaHUM 00 o00bekTe, NPOSBIAOLIAsCI B CBOOOJHOM ONEPUPOBAHUU
MOHATUSMH, YMEHUHU BBIICINUTH CYIIECTBEHHBIE M HECYHIECTBEHHBIE €r0 IIPU3HAKH,
NPUYMHHO-CJIEICTBEHHbIE CBS3U. 3HaHHE 00 O0O0BEeKTe JEeMOHCTpHpYyeTcss Ha (oHe
NOHMMAHUSA €ro B CHCTEME JaHHOW HayKd U MEXJIUCUUIUIMHApHBIX cBsized. OTBeT
dopmynupyeTcsi B TEpPMHMHAX HAyKM, H3J0XKEH JMTEPAaTypHBbIM S3bIKOM, JIOTHYEH,
JIOKa3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO MO3UIUIO CTYACHTA.

46-50

JlaH 1moNHBINA, pa3BEpHYTHIM OTBET HAa IOCTABJICHHBIM BOIIPOC, MOKAa3aHAa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUHA 00 0OBEKTE, JOKA3aTENbHO PACKPBITHI OCHOBHBIE MOJIOKEHHS TEMBI;
B OTBETE IIPOCIIEKUBAETCS UYETKas CTPYKTypa, JIOTMYecKas I0CJIeI0BaTeIbHOCTD,
OTpakarolas CyIIHOCTh PACKPBIBAEMBIX TOHATHH, TEOPHil, iBJICHUA. 3HaHHE 00 0OBEKTE
JNEMOHCTpUpYyeTcss Ha (OHE TIOHMMaHHMsA €ro B CHCTEME JIaHHOW Hayku U
MEXIUCUUIUIMHAPHBIX CBsized. OTBET M3JI0XKEH JUTEPATYPHBIM SI3BIKOM B TEpMHHaxX
Haykd. MoryT OBbITh JOMYyIIEHbl HEAOYEThl B OMNpPENCICHUH TOHSITUN, HCIpaBlICHHbIE
CTYJIEHTOM CaMOCTOSITEJIbHO B IIPOIIECCE OTBETA.

41-45

JlaH TDONHBIM, pa3BEpHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC, IOKAa3aHO YMEHUE
BBIZICIUTh CYLICCTBEHHBIE M HECYLIECTBEHHbIC IIPU3HAKH, IIPUYUHHO-CIICJCTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTMYEH, M3JI0KEH B TepMHHaX Hayku. OmHako
JIOMYIIEHbl HE3HAYMTENbHbIE OLIMOKM WJIM HEIOYEThl, HCIPABICHHBIE CTYJIEHTOM C
ITOMOUIBIO «HABOSIINX» BOIPOCOB MPENOIaBATENSL.

36-40

JlaH MOJHBIM, HO HETOCTATOYHO IOCJIEN0BATEIbHBIN OTBET Ha IIOCTABIEHHBIN BOIIPOC, HO
IIPH 3TOM IIOKA3aHO YMEHUWE BBIJICIUThH CYIIECTBEHHBIE W HECYIIECTBEHHBIC MPU3HAKU U
IIPUYMHHO-CJIEICTBEHHbIE CBsI3U. OTBET JIOTMYEH U M3JI0KEH B TEPMUHAX Hayku. Moryr
OBITh JOMYyIIEHbl 1—2 OMMOKM B OINpeneleHUH OCHOBHBIX MOHSTHUH, KOTOpBIE CTYACHT
3aTPYAHAETCS UCIIPABUTH CAMOCTOSITENIBHO.

31-35
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JlaH HegoCTaTOYHO TMOJHBIA M HEJOCTATOYHO pa3BEpHYThIM oOTBeT. Jlormka wu
MOCIIEI0BATEIPHOCTh U3JI0KEHUS UMCIOT HAapyIIeHUs. J[OmyeHbl OmMOKN B paCKPBITUN
MOHATHUM, yNoTpeOneHun TepMUHOB. CTYIEHT HE CIOCOOEH CaMOCTOSITEIbHO BBIICIUTH
CYIICCTBCHHBIC MW HCCYHMICCTBCHHLIC IIPU3HAKW W HNPUYUHHO-CICACTBCHHBIC CBA3H.
CTyneHT MOXeT KOHKPETHU3HpOBaTh O0OOIEHHBbIE 3HAHUS, JO0Ka3aB Ha IMpHUMepax HX
OCHOBHBIC TIOJIOKEHHUSI TOJIKO C MOMOINBI0 TpenojaBarens. PedeBoe odopmienue
TpeOyeT MONpaBoOK, KOPPEKIIUH.

26-30

JlaH HeTOJHBIN OTBET, JOTUKA U MOCJIEI0BATEIbHOCTh U3JI0KEHUS UMEIOT CYIIECTBEHHBIE
HapyuieHus. JlonyieHsl rpyOble OMMUOKU MPH OMpEeNIeHUH CYIIHOCTH PacKPbhIBAEMBbIX
MOHSITUM, TEOPUi, SIBJICHUHN, BCIEACTBUE HETIOHUMAHMS CTYJIEHTOM HUX CYIIECCTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB U CBsI3el. B 0TBeTe OTCYTCTBYIOT BBIBOJABI. YMEHHE
PacKphITh KOHKPETHBIE TMPOSIBICHUS OOOOIIEHHBIX 3HAHWUN HE TMOKa3aHO. PeueBoe
odopmiieHne TpeOyeT NonpaBoK, KOPPEKIHUH.

21-25

JlaH HEeMOJIHBIA OTBET, MPEACTABIIIOMNN COO0M pa3pO3HEHHBIC 3HAHUS 10 TEME BOIPOCa
C CYIIECTBEHHBIMH OLIMOKaMH B OmOpeneneHusx. [IpucyrcTBYrOT ¢parMeHTapHOCTD,
HEJIOTUYHOCTh M3JI0)KeHUs. CTyIEeHT HE OCO3HAEeT CBs3b JAHHOTO TIOHSTHUS, TCOPHH,
SBIICHUS C APYTUMU OOBEKTAMU AUCHUILIIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETHU3AIUS U
JOKa3aTCJIIbHOCTh H3JIOKCHHUA. Peun HErpaMOTHad. I[OHOJIHI/ITGJII)HI)IC U YTOYHAIOIIHC
BOIIPOCHI IPENOJIaBATENsl HE MPUBOIAT K KOPPEKLUHMHM OTBETa CTYAEHTA HE TOJBKO Ha
MMOCTaBJICHHBIN BOIIPOC, HO U HA APYIrUC BOMPOCHI JUCIHUITINHEI.

1-20

He ITOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpOCaM NHUCHUIINHBIL.

Iloka3zaTenn n KPUTCPHUHA OLICHUBAHUA KOMHETeHHHﬁ Ha PAa3/JIHYHBIX 3Tanax ux

Q)OpMHpOBaHI/IH, OIMMCAaHHuEC IKAJ OHCHUBAHUA

YpoBeHb ¢hOPMUPOBAHHOCTH KOMIIETEHIMH

«MUHMMANBHBIA YPOBEHD MuHuMaIbHBII «Cpeanuii ypoBeHb» «BpIcokuii ypoBeHb»
He JOCTUTHYT» (MeHee 55 ypoBeHb» (56-70 (71-85 6a10B) (86-100 6a/L10B)
0aJ1J10B) 0aJ1iI0B)
KomMnerenuuu He «Komnerenuuu Komnerenmun Komnerenun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpPMHUPOBAHBI.
3HaHUS OTCYTCTBYIOT, CdopmupoBansl 3HaHUs OOLIMpPHBIE, 3HaHUs TBEP/bIE,
YMEHUS U HABBIKH HE 0a30BbI€ CTPYKTYPHI CHUCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hopMUpOBaHBI. 3HAHUU. YMeHnus HOCAT BCECTOPOHHHUE.
YMmeHus pparMeHTapHbI | PENPOTYKTUBHBIH YMeHus ycreurHo
U HOCAT XapaxTep, MIPUMEHSFOTCS K
PEnpPOIYKTUBHBIN MIPUMEHSIOTCS K PEUIEHUIO KaK
XapakTep. pEIIeHUIO TUTIOBBIX TUTIOBBIX, TaK
JemoHcTpupyercs 3a/1aHui. HECTaHJaPTHBIX
HU3KNH YPOBEHb JlemoHCTpUpYyeTCS TBOPYECKHUX 3aJaHUMN.
CaMOCTOSITEIBHOCTH JIOCTaTOYHBIN JlemoHcTpupyercs
MIPAKTUYECKOT0 HAaBbIKA. | YPOBEHb BBICOKH YPOBEHb
CaMOCTOSITEIBHOCTH CaMOCTOSITENIBHOCTH,
yCTONYHUBOIO BBICOKAsI aJallTUBHOCTD
MPaKTUYECKOTO MPaKTUYECKOr0 HaBbIKa
HaBBbIKa.
Onucanue KpUuTEepreB OLEHUBAHNS
OO0yuaromuiicst OOyuarommiics OOGyuarommiics OO0yuaromuiicst
0OHapYKUJI 3HAUUTENIbHBIE | OOHAPYKUIT 3HaHUE | OOHAPY)KUJ  TOJTHOE | OOHAPYKUII
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npoOensl B 3HAHHWAX | OCHOBHOTO y4eOHO- | 3HaHHE y4e0HO- | BCECTOpOHHEE,
OCHOBHOT'O y4eOHO- | IPOrpPaMMHOTO IIPOrPaMMHOT0 CUCTEMATUYECKOE u
IPOrPaMMHOTO Mmarepuaga B oObeMe, | MaTepHuaja, YCIEIIHO | IIyOoKoe 3HaHUe
MaTepuana, JOIIYCTHII | HEOOXOAUMOM JUIS | BBIIIOJIHUT y4eOHO-TIPOrPaMMHOTO
NPUHIUNKAIbHBIE OIMOKY | AajbHEeWIed ydeObl U | MpeayCMOTPEHHbIE Mmarepuaa, yMEHUe
B BBITIOJIHEHUH | TIPEJICTOAIIECH  pabOTHI | MPOrpaMMOl 3aJjaHus, | CBOOOJHO  BBINIOJIHATH
HPEIYCMOTPEHHBIX o npodeccun, | yCBOUII OCHOBHYIO | 3aJJaHHs,
IIPOrpaMMOil 3aJaHUI U HE | CIIpaBUIICA C | IuTeparypy, IPEyCMOTPEHHbIE
crioco0eH IIPOJOJIKUTD | BBIIIOJIHEHUEM 33/1aHUll, | pEKOMEH/I0BaHHYIO POrpaMMOM,  YCBOMJI
oOyueHue WIH | IPEIyCMOTPEHHBIX MIPOrpaMMon OCHOBHYIO JIUTEpATYpPY
HIPUCTYIUTD 0 | IPOrpaMMOM, 3HAKOM C | JUCLUIUIMHBL, u 3HAaKOM c
OKOHYAHUU YHUBEPCHUTETA | OCHOBHOM II0Ka3aj JIOTIOTHUTEIbHON
K po)eCCHOHAIBHON | JINTEPaTypOH, CHUCTEMaTUYECKUI JUTEPaTypoil,
JEATEIIbHOCTH 0e3 | peKOMEHJ0BaHHOU XapakTep 3HAHUM II0 | PEKOMEHJOBAaHHOMN
JIONIOJIHUTENBHBIX 3aHATHH | IPOrpaMMoi JTUCLUIUIMHE U | IporpaMMoi
o COOTBETCTBYIOLIEH | JUCIUIUIMHBL, JOIYCTHII | CIOCOOEH K  MX | JUCUUIUIMHBI, YCBOMII
JUCLUIUIMHE. HOTPEIIHOCTH B OTBETE | CAMOCTOSITEIbHOMY B3aUMOCBSI3b OCHOBHBIX
Ha DK3aMEHE M TIIpU | HONOJIHEHUIO U | IOHSATHIA TUCIHILTHHBI
BBINIOJIHEHUH OOHOBJICHHIO B XOJ€ | B HUX 3HAUYEHUU JUISA
HK3aMEHallMOHHBIX nanpHelme yueOHol | mpuoOperaeMoit
3ajaHui, HO oOJanaer | paboOThI U | mpodeccuu,  MPOSBHI
HE00XO0AUMBIMU npogeccuoHaIbHON TBOpYECKHE
3HaHUAMU  JUISL  MX | JESTEIbHOCTH CIIOCOOHOCTHU B
yCTpaHEHUs noJ HOHUMAaHMH,
PYKOBOJICTBOM U3JI0’)KEHU U u
npernoJiaBaTess. UCIIOJIb30BaHU U
y4eOHO- MPOrpaMMHOI0
Mmarepuasia
Onenka Onenka Ounenka «xopomo» / | OueHka «OTIHYHO» /
«HEyI0BJETBOPUTEIbHO» | «yA0OBJIETBOPUTEIbHO «324YTEHO» «324YTEHO»
/He3a4TEeHo / «<3a94TEeHO»

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

JUTEPATYPA
a) OCHOBHAsI JIUTEpaTypa:

1. Jlebenes, A.T. Macc-crieKTpoMeTpusi B OpraHU4ecKoil XxuMu : yaeoHoe mocooue / A.T. JleGenes. — 2-
e u3a., nepepad. u gon. — Mocksa : TexHocdepa, 2015. — 704 c. : un.,rabn., cxem. — (Mup xumun). —
Pexxum noctyma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=496508. -
bubmumorp.: c. 638-681. — ISBN 978-5-94836-409-4. — TekcT : 2EeKTPOHHBIH.

2. Ou3nuecKkue METOIbI WCCIICAOBAHUS M WX TNPAKTHYECKOEC NMPUMEHEHHE B XHMHUYECKOM aHaim3e /
H.I'. dpeimeB, HO.H. MenseneB, M.U. Tokapes u nap. — UM3manme BTOopoe, mepepaboTaHHOE W
nomnonHeHHoe. — Mocksa: [Ipomerei, 2015. — 196 c.: cxeMm., ui., Tabi. — Pexum octyna: mo moanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=426720. — ISBN 978-5-9906134-6-1. — Tekcr:
3JIEKTPOHHBIN.

3. 3BekoB, A.A. CriekTpajibHble METOIbl UCCIIEI0BaHUS B XUMHUH: ydeOHoe nocodue / A.A. 3BekoB, B.A.
Hesoctpyes, A.B. Kanenckuii. — Kemeposo: KemI'V, 2015. — 124 ¢. — ISBN 978-5-8353-1823-0. —
Texcrt: AJIEKTPOHHBIH //J]aHb: AIIEKTPOHHO-OMOIMOTeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/69980

4. . AnucekoB A.A. u ap. OmpeneneHue cTpoeHHs KapOO - M TeTEPOLUKIMYECKUX COCTUHEHUN
creKTpajabHbIMU MeToiaMu MoHorpadus. - Caparos: U1 «Haykay», 2010. — 234 c.
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https://biblioclub.ru/index.php?page=book&id=496508
http://biblioclub.ru/index.php?page=book&id=426720
https://e.lanbook.com/book/69980

5. bacoB B.H. (pen.) UnctpymeHTansHbI ananus. M30paHHbIe MeTONbI. YdeOHOE MocoOue Mmoja pej.
bacoga. Ilepmb: M3gatensctBo ITHUITY, 2011. — 165 c.

6. békkep 0. Xpomarorpadus. MHCTpyMEeHTanbHas aHAIUTUKA: METOJBl Xpomarorpapuu Hu
KanmuJuIIpHOTO 2JiekTpodopesa Yuedbnuk. - M.: Texnocdepa, 2009. - 473 c.

0) 10MOJIHUTEJIbHASL JIUTEepaTypa:

1. TIlentun O.A., Buikos JI.B.®u3nueckue MeToabl HCcCaeA0BaHUS B XUMUU. - M.: Mup, 2006. - 683 c.
2. D. Ilpeu, ®@. bronsmanH, K. Addonsrep. OnpeneneHne CTpOCHUs OPraHUYECKUX COCTUHEHUH. M.:
Mup, 2006.

3. Cymmna E.I'. TomkocnoiiHas xpomarorpadus . TeopeTuueckue OCHOBBI M MPAKTUYECKOE
npumenenue: yde0. mocobume/ E.I'. Cymumna, C.H. IrteikoB, H.B. Tiopuna. — Caparo: M3a-Bo
Caparos.roc. yn-ta, 2006. — 112 c.

4. Jle6eneB A.T. Macc-criektpometpusi B oprannueckoit xumuu. M.: BUHOM. JlaGopaTtopus 3HaHuil,
2003. 493 c.

5. Heitnang O.5. Oprannueckast Xumusi: Y4eOHUK JUIsl XUM. crell. By30B. —M.:Bricmi. mik., 1990. -751
c.

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

7. OU3NKO-XMUMHUYECKHE METOJbl HCCJICAOBAaHUS B OPraHMYECKOM H OHOJOTUYECKOW XUMHUHU.
VYyeb.nmocobue 1ist 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. [Ipumenenune YO®-, K-, AMP-ciekTpockonuu B OpraHUYECKOM
xuMuu. —M.: Bercui. mk., 1971.

B) COCTAB JIMIIEH3MOHHOI'0 1 CBOOOIHO pacnpocrpansieMoro nporpaMmMHoOro 06ecneqe}ma, B
TOM YHUCJIC OTCYCCTBCHHOI'0 MPOU3BOACTBA.

] HaumMeHoBaHue Ne noroBopa (JiumeH3us)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
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 ¢
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 r
11 Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ¢
12 Cucrema TecTrpoBaHus Sunrav Ne 468 ot 03.12.2013 UII Cynratynus P.T. (6eccpouHo)
WEB Class
AHTUBUPYCHOE IPOTPaMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 1. 10
13 obecnieuenue 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-lIlnarnar» npommena go 2021 r.
BY3»
16 Koncynprant+ Ne 430-2017/614 0111.01.2017 1. OO0 «Dact-NUupopm»
(6eccpouHo)
17 IapasT 01.2020 . -12.2021r.
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http://www.twirpx.com/file/1037198/

r) cCOBpeMeHHbIe NMpodeccHoHAIbHbIE 6a3bl JaHHBIX, HH(POPMAIHOHHbIE CIIPABOYHbIE CHCTEMBI,
3JIeKTPOHHBIE 00pa30BaTe/IbHbIE Pecypchl

OO0ecrieueH AOCTYNl K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JaHHBIX, WHPOPMAIIMOHHBIM
CIPaBOYHBIM H ITOMCKOBBIM cucTeMaM (6ubmmnorexa COI'Y):
1. OBbC «YuuBepcurerckas oudmuoreka ONLINE» (https://biblioclub.ru/)
2. OBbC «Koncynbrant cryneHtay CTyaeHUECKas SJICKTpOHHAs OMOIMOTEKa MO0 MEIUIIUHCKOMY U
(dapmaineBTUUECKOMY O0pa30BaHMIO, a TaKKe 10 EeCTEeCTBEHHbIM W TOYHBIM HaykaM B LEJIOM
(http://www.studentlibrary.ru/)
3. OBC «lOpaiit» — oOpaszoBarenbHass Ccpeaa, BKIIOYAIONIAs BUPTYAJIbHBIM YHTAIBHBIA 3aj
y4eOHUKOB M Y4eOHBIX TOCOOWII OT aBTOPOB W3 BEAYyNIMX BY30B Poccuu Mo BceM HampaBiICHUSIM U
crenuansHocTsaM (https://www.biblio-online.ru/)
4. Hayunas snekrponnas oudanoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BupTyanbHblii unTanbHbIM 321 qucceprauuii u aBropedeparo PI'b (dvs.rsl.ru) — perucrpanus u

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

7. DnekTpoHHbIE pecypchl u3aarenscra Springer Nature (http:/link.springer.com/)

8. DnexkTpoHHas MenuiuHcKas oubnanoreka «Koncynbrant crynentay» (http://www.studentlibrary.ru)
JOCTYITHA C JIFO00T0 KOMIIBIOTEPA IOCIIE PETUCTPAIIUU YUTATEINS B 3aJI€ AJICKTPOHHBIX PECYPCOB.
9. Dnekrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBbC «Opaiit» — oOpa3oBaTenbHas cpeAa, BKIOYAIOIAss BUPTYAIbHBIA YHUTAJIbHBIM 3a
y4eOHHKOB M y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYyIIMX By30B Poccum 1o BceM HampaBlICHHSM U
crienmanisHOocTsM (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 NPOEKTHPOBAHUS (BBINOJHEHUS] KYPCOBBIX padoT), rPyNNoOBbIX M HHIAMBHAYAJIbHBIX
KOHCYJIbTAUMH, TEKYIIero KOHTPOJISI U NMPOMEKYTOYHON aTTeCTALMU, a TAKKe CaAMOCTOATENbHOM
PaGoOTHI 00YUYAIOIIMXCS: TPENOIaBATEIHCKUIN CTOM, CTYJ, CTOJNBI U CTYJIbS JJIsl 00yJaromuxcs, kademapa,
KJIACCHAs 10CKA.
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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: MHaTepakTuBHOe MyiabTUMeanitHoe obopynosanue (locka FOX IB82, Ilpoekrop Aser
U5200) Kommbprotep B komiiekre (Mouutop (BENQ G2255A<Black>)//Cuctemnsiii 610k — lmr. ¢
NpOrpaMMHBIM  OOECIIeYeHHEM, BBIXOJIOM B ceTb VIHTepHET © JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pazoBaTenbHy0 cpeny COI'Y

ITporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I1O); Ilporpammuoe oOecriedueHue st
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant mmoc; Cucrema
IIOMCKA TEKCTOBBIX 3aMMcTBOBaHUN «AHTHILIarnat.BY3»; Ilporpamma mist O9BM «baHk BopocoB uis
KOHTpossl 3HaHuit»; [apant; Cisco Webex; neMOHCTpalMOHHBIE U Yy4eOHO-HArJsJHbIE MOCOOUS
(Bumeomnpe3eHTaIus).

JlaGopaTopusi OpraHu4ecKoil XMMHH M TOHKOI0 OPraHUYecKOro CHMHTe3a Jisl NMPOBeJdeHus
3aHATHH  CEeMHHAPCKOr0 THUIA, JIA0OPAaTOPHBLIX 3aHATHH, KYPCOBOI0 NPOEKTHPOBAHMA
(BBINOJIHEHHUS] KYPCOBBIX padoOT), IPYNNOBBIX W HHAMBUAYAJIbHBIX KOHCYJbTAUMH, a TaKxKe
CaMOCTOSITeIbHOM PaboThl 00y4aroIuXCs:

MpenoaaBaTeNIbCKUl CTOJ, CTYJ, CTOJBI M CTYJbs IJs 00y4aromuxcs, JabopaTopHbIe CTOJBI, KIacCHas
JI0CKa.

Ob6opynoanue: I[IpoexknnonHoe mynbTMenuiiHoe obopynoBanue (MynpTuMeanitHbiil mpoektop BenQ
MX816ST, ¢ moTono4HeM KpersieHneM u Hal. kabemeir — 1 mr. PaGowast cranmms B cocrase:
Cucremusriii 610k HP 500B MT E7500.DOS RUS (XF936 EA), Mon +/knaBuatr — lmrt. KoMmnberotrepsl
s opuca B komiuiekte (Momutop (BENQ G2255A<Black>)/Cuctemnsiii 6ok — 1 mr. ¢
MPOrpaMMHBIM ~ OO€clieueHUEeM, BBIXOJOM B CeTh VIHTepHET u JOCTYIOM B  JIEKTPOHHYIO
nH(popMannoHHo-00pa3oBarenbHy0 cpexy COI'Y

[Tporpammuoe obecrnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema TtectupoBanus Sunrav WEB Class (beccpounoe I10); IlporpammHoe oOecrieueHue st
penaktupoBaHus xummdeckux ¢opmyn Isis Draw (BecruiatHoe I10); KoncynbTanT —IuTIOC;
JIEMOHCTPAIlMOHHbIE U y4eOHO-HaTJIsIHbIe TOCcOOUs (BUICOIIPE3CHTALIHS).

JlabopaTopHoe obopynoBanue: BeiTspkHOM mikad- 1 mr. Mcnapurens potarumonasii ROTOVAPOR
R210/V ¢ BepTHK. XOJOAWIIb. B KOMIUI. ¢ UcH. Koib — 2 mr. Mcnaputens poraunonusiii Hei-Vapvalues
G3 — 1 wr. Pedpakromerp UPD 45462M ¢ noacsetkoit — 1 mt. Tepmocrat oxnaxnaronmii HUBER
Ministat — 1 mrt. Hacoc BakyymHbIii MemOpanubiii V-700 — 1 mt. Memanka MarHiuTHast ¢ MOJOIPEBOM
IKARST — 3 mt. MarauTHas memanka ¢ nmogorpesom 78-1 (25Bt pazmemmBanue/120BT HarpeB) -1 mir.
Memmanka marautHas RET control-visc — 1 mr. Memranka marautHas ¢ HarpeBoM IKA RST basik ¢
lmaraukom Temmepatypsl PT 1000.60 — 2 mt. YieTpass. nesunrerparop MJI-11 — 1 mir.

Becel ananutnueckne WA-32 — 2 wt. Becsl naboparopasie CAS MW120 — 1 mt. Becsl nabopaTopHbie
CAS MW-120 1. 1. 0,01 — 2 t. Becsr maboparopusie nperusnonssie ET-300I1 ¢ moBepkoit — 1 mT.

JlaGopaTopumn: KOMNBIOTEPHbIEe KJacchl /s TMPOBeJeHHsl TeKyWero KOHTPOJIA M
NPOMEKYTOUYHOM aTTEeCTALMH, a TAKIKEe CAMOCTOAITEILHOIH PadoThl 00y4yarouXcs:
MPEero1aBaTeNIbCKUM CTOJ, CTYJI, CTOJIBI M CTYJIbS 7Sl 0Oydaronuxcs, kadeapa, KiaccHas J0CKa.
ObopynoBanne: KoMmbloTepbl Ui KOMITBIOTEPHOTO Kilacca B KOMIUIGKTE - C IMPOTPaMMHBIM
o0ecriedyeHreM, BBIXOJAOM B CeThb VIHTEpHET M JOCTYNOM B JJIEKTPOHHYIO HH(OPMAIMOHHO-
obOpazoBarenbHyto cpeny COI'Y; uctounuku OecriepeOOWHOTO MUTaHusA, [ppon, KOMMYTaTOp IS Kjacca
D-Link DGS-10240, unrepaktusHas gocka 78" (1702070/15112/11344/2+ npoektop Beno MX503.
ITporpammuoe obecrieuenue: 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 I10); Ilporpammuoe obecneueHue s
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10O); KoncymbranTt mmoc; Cucrema
MOWCKA TEKCTOBBIX 3aMMCTBOBaHMN «AHTHIUIarnaT BY3y; [Iporpamma nns OBM «bank BoOnpocoB s
KOHTponst 3HaHui»; [apant; Cisco Webex; neMOHCTpanMOHHBIE M y4eOHO-HATJSAHbIE MOCOOUS
(Bumeonpe3eHTAIHN ).
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Bubaunoreka, B TOM 4ncie YNTAIbHBIH 3aJ1: CTOJBI U CTYJbS ISl 00y4atomuXxcsi, KOMIBIOTEPHI
B KOMIUICKTE - C IPOrPaMMHBIM 00€CIIEYCHHUEM, BBIXOJIOM B ceTh VIHTEpHET M IOCTYIIOM B AJICKTPOHHYIO
nHpopMannoHHo-o0pa3oBarensHy0 cpeny COI'Y
ITporpammuoe obecniecuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Koncynerant mitoc; apant; Cisco Webex;
ObC"YHnusepcurerckas oudmmoreka ONLINE" https://biblioclub.ru
OBbC «KoncynsTant cTygaenta»  http://www.studentlibrary.ru
3BC «tOpaiit» www.biblio-online.ru
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11. JIuct 00HOBIeHNS/AKTyaAIN3ALUA

[Iporpamma axkTyalu3upoBaHa B CBS3M C MpUKa3oM MUHUCTEPCTBA HAYKHM U  BBICILIETO
obpazoBanus Poccuiickoit @enepanun ot 26 HOsO0ps 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM
toctunimu Poccutickoit @eneparu 27 mast 2021 1., Ne 63650) «O BHeceHUN U3MEHEHUN B (penepaibHbIe
rocy/1apCTBEeHHbIE 00Pa30BaTENbHbIE CTAHAAPTHI BBICIIETO 00pa30BaHU».

1. 3aMEHUTh CTPOKY B II. 3.2

BbesomnacHocTh
JKU3HEIEATEIBbHOCTHA

YK-8. CnocobeH co3maBath W HOJIEPKUBATh B IOBCEIHEBHOW XHU3HH U B
npodecCHOHATIBHOMN ISSITEIbHOCTH Oe30IaCHBIC YCIOBUS )KU3HEICATSIBHOCTH
JUIL COXPAaHEHHMS MPUPOIHON cpenbl, 00eCHeYeHHsT YCTOWYMBOTO PA3BUTHUA
obmiecTBa, B TOM YHCIEC HpPU Yrpo3e U BO3HHUKHOBEHHH YPE3BBIYaiHBIX
CI/ITyaHI/If/'I 1 BOCHHBIX KOH(l)J'II/IKTOB

2. 3aMeHUTh CTPOKY B 1. 3.3

dusnko-
MaTeMarudeckas v
KOMHI)IOTepHaFI
rpaMOTHOCTb MPHU
pELIECHNH 3a/1a4
npodeCcCuOHAITBHON
IeATEIIbHOCTH

OIIK-4 CnocobeH MIaHUpPOBaTh pPa0OTHl XUMHUYECKOW HAMPABICHHOCTH,
oOpabaTbiBaTh ¥  MHTEPIPETUPOBATH  IMOJYYCHHBIC  pPE3yJbTaThl  C
WCIIOJIb30BAHUEM TEOPETUYCCKHUX 3HAHUMA M MPAKTUICCKUX HABBIKOB PEIICHHUS
MaTeMaTHYECKUX U QU3NYCCKUX 3a/1ad

OIIK-5 CnocoOeH mnNOHMMaTh  NPUHIUIB  pabOThl  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTMH M HCHONB30BaTh MX JUIS pEIICHUs 3agad
podecCHOHABHOM IeATEIIBHOCTH

BHeceHnHble M3MEHEHHS PACCMOTPEHBI M YTBEPXKIEHBI Ha 3aceJaHuu KadeApbl OpraHu4YecKou
xumuu oT «03» utons 2021 r., mpotokon Ne 9.

OnoOpeHbl Ha 3aceJaHUH cOoBeTa (PaKylbTeTa XUMHH, OMOIOTUN U OMOTEXHOJIOTUU OT «24» UIOHS
2021 r., mporoxoi Ne 11/20-21.
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