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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.
®I'OC BO mno HamnpaBlIEHHUIO 04.04.01

Tp€6OBaHI/ISI, CBA3aHHLIC C PCIICHUEM KOMIUICKCHBIX 3a1a4 B OpI‘aHI/ISaHI/IOHHO-ynpaBHCH‘ICCKOfI,
HaquO'HCCHeHOBaTCHBCKOﬁ n HpOI/I3BOI[CTBCHHO-TGXHOHOFHHGCKOﬁ C(l)ean ACATCIIBHOCTH,
CBSI3aHHBIC C HCIIOJIb30BAHMEM XHUMUYCCKUX SBIICHUHA U IIpoHecCoB, y4aCTUCM B HCCICHOBAHUAX

HOATOTOBKH «XHUMHSA» BKIIOYAET

XUMUYECKUX TIPOIECCOB, MPOUCXOJANINX B TMPUPOJAE M MPOBOAMMBIX B JIA0OPATOPHBIX
YCIIOBHSIX, BBISIBIEHHEM OOILIUX 3aKOHOMEPHOCTEN UX MMPOTEKaHHUs U BOZMOKHOCTSIMU YIIPABIICHUS
UMU.

B pamkax oOecrieueHusi BBITIOJIHEHUS S3THX TpeOoBaHuii u B coorBercTBUH ¢ OOII
pazpaborana mporpamma muctmiuiabl b1.B.02 «CoBpemeHHass BOJbTaMIIEPOMETPHS», LETbI0
KOTOpOM SIBJISIETCS O3HAKOMJIEHME C COCTOSHUEM M aKTyaJlbHBIMHM 3aJladyaMu  Pa3BUTHUS
BOJIbTAMIIEPOMETPUUECKOIO METOJAa aHaliu3a M HUCCIEJOBaHMS KaK OCHOBHOI'O 3JIEMEHTA
COBPEMEHHOTO (PU3UKO-XUMUICCKOTO aHAIH3a.

1.2 3agauu AUCHUILIMHEL.
1. PackpbITh TEOPETUYECKUE H METOI0JIOTMUYCCKHE OCHOBHI IUCITUTIIHHEI.

2. Pacuimputh 3HaHHMSI MAarucTPaHTOB B OOJIACTU COBPEMEHHBIX JJCKTPOXMMHUYECKUX METOOB
uccienoBanus U chopMupoBaTh MPO(HecCHOHATBHBIE KOMIETCHIIHH.

3. CdhopmupoBarh mpeacTaBieHUus O (OPMHUPOBAHUM AHAIUTUYECKOTO CUTHAjla B Pa3IUYHBIX
BapHaHTAaX JIEKTPOXUMHUYECKHX METOJIOB UCCIIETOBaHUSI.

4. OBnajeTh MPaKTUYECKUMHU HABBIKAMU BOJBTAMIIEPOMETPUH.

1.3 MecTo AucuuiinHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.
Hucunmmna «CoBpeMeHHass BOJIBTAMIIEPOMETPHUS» OTHOCUTCS K YacTH, (OPMHUPYEMO

y4acTHHUKaMHU 00pa3oBaTelbHbIX OTHOImIeHu, brmoka 1 "Jlucuummmasl (Momaynu)" ydeOHOTO
IUIaHa, SBJISETCS JIOTUYECKUM MPOJOHKEHUEM pa3/iesioB 0053aTeIbHON YaCTH U CIIYKUT OCHOBOM
JUTSL TIOCJIEYIOIIETO U3YUYEHUS AIPYTUX TUCIUILIMH 3TOr0 OJIOKAa U (PaKyIbTaTUBHBIX AUCIUIUIMH
OOIl. Ona norumyecku W HHPOPMAIMOHHO CBSI3aHA CO CJIEAYIOUIMMH JUCIHUILTHHAMMU:
«CoBpeMeHHasi aHaTUTHYeCKass XUMHs; «MeTo/Ibl UACHTU(PUKAIIUU B aHATUTUYECKON XUMUM;
«MeTo bl 3IEMEHTHOIO aHAJM3a B AHAIUTUYECKONW XUMUN.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBbI.

N3yuenne nanHOW y4eOHOW NUCIMIUIMHBI HAIpaBieHO Ha (opMupoBaHHE Yy OOYYaAIOIIUXCS
oOmienpogeccuoHabHBIX, TpodeccnoHanbHbIX kKomnerenmii: [1K-3, I1K-4

Ne Kon u B pesynbpTaTe nzydeHus: yaeOHOW NTUCIMIUIMHBI 00 yJarOIIHecs
_— HalMEHOBAHUE JIOJKHBI
KOMIETEHIINU 3HAeT yMeer BJIAJIeeT

1. [1K-3 TEOPETUYECKUE U KPUTHUYECKHU HaBBIKAMH
CrocobeH METOAOJOTHYECKHUE | aHATM3UPOBATH HAay4YHOTO
AHAJIM3UPOBATH U OCHOBBI HAay4YHO- HCCIIEI0BAHUS
KPUTHYECKH AHAITUTHYECKON TEXHHYECKYIO IIPOLIECCOB U
OLICHUBATh XAMMWH; JUTEpaTypy U SIBJIEHUM,
CYILIECTBYIOIIIHE 3HATh HAMPABJICHUS | OLICHUBATh MPOTEKAIOIINX B
METO/Ibl aHAIU3a pa3BUTHSA JIOCTOMHCTBA U CJIOKHBIX
BEILIECTB U COBPEMEHHBIX B HEJIOCTATKU CUCTeMax H




No Konum B pesynbTaTe nzydeHus: yueOHON MTUCIMIUIMHBI 00 yJarOIIHecs
_— HAaHMEHOBaHHUE JIOJKHBI
KOMIIETEHIIMH 3HAET yMmeeT BJIAjieeT

MaTepUasoB, TOM YHCIIE, COBPEMEHHBIX MIPAKTUIECKOTO
HCII0Jb30BaTh ANEKTPOXUMHYECK | (PU3MKO-XUMHUYECKHUX | IPUMECHECHHUS
byHIaMeHTaIbHEBIE HUX METOJIOB METOJIOB aHAJIN3a U | BOJIBTAMIIEPOMETP
3aKOHBI aHaam3a; Ha DTOH OCHOBE WYECKUX METO0B
AHAJIUTHYECKOU MIPOBOIUTH BHIOOP K aHAIH3y
XHAMHMH C ETBIO METO/1a 00BEKTOB
oTpeeIeHuUs HCCIIEIOBAHUS pa3nu4HON
MEPCIIEKTHBHBIX 00BEKTA; IIPUPOJIBI
HapaBIICHUH B HCIIOJIb30BATh
obnactu 3HaHHUA B 00J1aCTU
HCCIICIOBAHUS U TPaTUIIUOHHBIX
aHajam3a HOBBIX pPa3/IciioB

BOJIETAMIIEPOMETPUH

JUISL UCCIIEA0BAHUS

IIPOIIECCOB,

IIPOTEKAIOIINX B

CJI0KHBIX CHCTEMAX,

U KOHTPOJIS

CoJIepKaHus

KOMIIOHEHTOB B

00BeKTax

OKpY’KaloIIen Cpeibl

2. [1IK-4 pUpOAY U cBOOOIHO BJIAJICTh HABBIKAMHU

CIoco0eH 0COOEHHOCTHU OpPUEHTUPOBATHCS B | IPOBEICHUS
HCIIOJIb30BaTh (dhopMupoBaHHUS OCHOBHBIX HCCIIEN0BAHUN U
(dyHIaMEHTAIBHBIE | aHATUTUYECKOTO JIOCTHIKEHHSIX aHajM3a, OCHOBAMH
3aKOHBI CHTHaJa B BOJIbTAMIIEPOMET TUTAHUPOBAHUS
AHAJIMTHYECKOU Pa3IMYHBIX pUH, YMETH IKCIIEPUMEHTA U
XAMMH IS BapHaHTax IUTAHUPOBATh U MIPOBEICHUS
pa3pabOTKH HOBBIX | BOJETAMIIEPOMET MIPOBOIUTH HEOOXOIMMBIX
METOJIOB M METOJIUK | PUU U OCOOCHHOCTH | MCCIIEIOBaHUs, a pacueToB

aHaJM3a MPOTyKIINA
Ha OCHOBE BJIQJICHUS
TEOpHUEN U
HaBBIKAMHU
MPAKTUYECKOU
paboThl B N30paHHON
00J1aCTH XUMUHU

paboOTHI Pa3TMIHBIX
TUTIOB
UHAUKATOPHBIX
ANEKTPOIOB

TaKKe
UHTEPIPETHPOBATH
Pe3yabTATHI C
NPUBJICUCHHEM ITOTO
METO/Ia aHAIIN3a;
IIPOBECTH aHAJIN3
COCTOSIHHUS BOIIPOCa,
UCTIONB3YS
JMTEPATypPHBIE
HCTOYHHKH,
IIPOBECTU OLICHKY U
BBIOOp
HEe00XO0IMMOTO
o0opynoBaHus U
BCITIOMOI'aTCJIIbHBIX
CpPEe/ICTB ISt
TIPOBEICHUS




Koo n
HAaNMCHOBAHHC

IOJDKHBI

B pe3ynbraTe u3yueHus yaeOHON NUCHUIUIMHBI 00yYaronecs

II.II.

KOMIICTCHIIN U 3HaeT ymeer BJaaceT

HCCIICIOBAHNH;
IIPOBECTH BBIOOD,
MIPOBEPKY padboTo-
CIIOCOOHOCTH U
aJaITalMio
METOJMKHU aHaJIn3a
JUISL 3aJaHHOTO
oOpasia

2. CTpyKTYpAa M cojiepKaHue JUCHHIIHHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH JUCUMUILJIMHBI 10 BUAAM PadoT.

OOmiast TpyI0EMKOCTh TUCIMIUTHHEI cocTaBisieT 9 3au.en. (324 gaca), ux pacnpeneneHue
110 BUJaM palboT mpecTaBieHo B Tabuuie (051 cmyodenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachrn)
1
KonTakTHasi pabora, B TOM 4ucJe:
AyIuTOpHBIE 3aHATHS (BCEro) 102 102
3aHsATUS JEKIIMOHHOTO TUTIA 34 34
3aHATUS] CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYECKHE
3aHSTHS)
JlaGopaTopHble 3aHATHS 68 68
HNnas koHTaKkTHasA padora:
KonTpons camocrositensaoi padotsl (KCP)
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padboTa, B TOM YHCJIE 186 186
KypcoBas pabora
[TpopaboTka yuyebHOro (TeOpeTuYeCcKoro) Marepuana 80 80
BrimonHeHne HHAMBUYaIbHBIX 3aJaHU (TIOATOTOBKA
COOOLIeHUH, Tpe3eHTaluil)
Pedepar 46 46
[ToaroToBka K TEKynieMy KOHTPOJIO 60 60
KouTtpoJb:
[TonroroBka K dK3aMeHY 35,7 35,7
OO61mast TpyA0eMKOCTh gac. 324 324
; ;60(1)\1 :che KOHTaKTHasI 1023 | 1023
3ad. el . S

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnipenenenue Bua0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3iesiaM JUCIUILTHHBL.
Pasnensl qucnuiuinHel, n3ydaemelie B 1 cemectpe (ounas popma)

No KomndgecTBo gacos
paszae HaumenoBanue paszaennos Beero AynauTopHas CamocrosTens
na pabota Has paboTa




J I13 JIP

1 OO61ue Bonpocs 28.8 2 8 6
IEKTPOXUMUN

o | Dmexrpoanamumireckue 244 28 56 120
METObI

3 DNEeKTPOABI U 3JIEKTPOIUTHI B 24 4 4 60
BOJIETAMIIEPOMETPUHU
Bcezo: 34 08 166

[Tpumeuanue: JI — nexumm, [13 — mpakTudeckue 3ansaTus / cemuHapslLJIP — maGopartopHbie
sansitust, CPC — camocrosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

Haumenosanue Dopma TeKyIero
No Coneprxanue pasjena
pazneina KOHTPOJISI
1 2 3 4
1. |OOuue Bompockl Onpenenenus. U3meputenbHas syeiika. KonTtpoabHas
ANEKTPOXUMHUU [TpuHIMIBI U3MEpEeHUs. DIEKTPOIHBIC pabota 1

nporeccsl. M3mepsiemMblil CUrHam
(muPy3rOHHBIH TOK, KHHETHYECKUN U
KaTaJIUTHYCCKUI TOKH, EMKOCTHOM U
a7ICOPOITMOHHBINA TOKH). J[BOMHOMN
3JIEKTPUYECKUN CIIOW U €r0 CTPYKTYpa.
CrangapTHbii noTeHHa1. PopmMaabHbIN
noTeHIMan. XapakTepuCcTUIeCKIe
MOTEHIMAIbI AJIEKTPOAHATUTHYECKHUX
MeToa0B. KnHeTrKa 3J1eKTPOXUMUIECKUX

peakiui.
2. |DnextpoaHamuTnyeckue (LlMkJauveckasi BOJbTaMIepOMeTpHS. KontponsHast
METO/IbI OcHoBHble puHIMIEL. Popma pabora 2.
MUKIMYECKUXBOJIBTAMIIEPOTPAMM. 3amuTa
I'eomeTrpust anekTpoaa, pasmMep U BIUsHUE  1a00OPaTOPHBIX
KoHBeKIuU. Onpesenenne peaokc- pabor.
COCTOSIHUS M YHCIIa IEPEHOCUMBIX Pedepar.

JJIEKTPOHOB. ['eTeporeHHas KUHETHKA.
I'omoreHnHast kKuHeTHKa. MHOTO(a3HbIe
CUCTEMBI.

HmnyJsibcHasi BOAbTAMIIEPOMETPHS.
OKBUBAJIEHTHOCTb CTYIIEHYATOM
BOJIbTAMIIEPOMETPHUH U BOJIbTAMIIEPOMETPHUH
C JIMHEMHOW pa3BEPTKOM MOTEHIIHATIA.
HopmanbHas ummynbcHas
BOJbTaMIIepoMeTpus. PeBepcuBHas
HMITYJIbCHAs! BOJIbTAMIIEPOMETPHS.
JuddepennnanbHas UMITYJIbCHAS
BOJIbTAMIIEPOMETPHSL.
KBajapaTHo-BOJIHOBas
BosbTamnepomerpus. [Ipocteie peakunn
Ha CTAallMOHAPHBIX TUIOCKHUX AJIEKTPOJIAX.
IIpocTeie peakiuy Ha CTallMOHAPHBIX




chepruIecKUX IEKTPoJaxX U
MHUKpOD3JIEKTpoax. Peakiuu meTanmnos,
00pa3yoIux amaabrambl, Ha
TOHKOIUICHOYHBIX PTYTHBIX 3JICKTPOIAX.
DNEeKTPOIHbIE PEAKIINH, OCIOKHEHHBIE
ajzicopOIMent aenossipu3aropa u npoayKTa
ero npespaiuenus. [Ipumenenue kBaapaTHo-
BOJIBHOBOHBOJIETAMIIEPOMETPHH.
XPOHOKYJIOHOMETPHS.

Teopernyeckre OCHOBBI METOJIA.
[IpakTuueckue npoOIeMBbl.
JIByxcTyIeH4arasi XpOHOKYJIOHOMETPHSI.
Bnusinue rereporeHHON KHHETUKU Ha
XPOHOKYJIOHOMETPUYIECKUE OTKIIUKH.
DJIeKTPOXUMHYecKas UMIIeaHCHAs
crnekTpockonus. OnpeneneHus, OCHOBHEIC
COOTHOIIEHUS, TpeoOpazoBanus Kpamepa-
Kponnra. TexHnka uzmepeHui.
[IpencraBieHre qJaHHBIX HMIICIAHCA.
DOxkBUBaJIeHTHas cxeMa. [locTosHHBII
(ha3oBEIif 27IEeMEHT. AHAIIH3 |
MOJIETUPOBaHUE IaHHBIX UMIIEAAHCA.
[Iepenoc 3apsiia Ha 3JEKTPOJE — MOJIEh
Panuica.
[TonybeckoHeuHasikBa3ucpepruyeckas
muddys3us B hapaaeeBCKUX MpoIeccax.
Koneunsrit umnenanc BapOypra.
I'oMorenHas unu reTeporeHHasi XuMU4YecKas
peakIus Kak CKOPOCThOIPEIeT0IIast
cranusa. Kuneruka HedapaneeBckux
3JIEKTPOJIHBIX MPOIIECCOB.
CrnekTpo3jeKTpoxumus B Y®P-, BUINMOM
u_oamxneit UK-o0J1acTu.

BBenenue — kak 00BbEAMHUTH METOIBI?
MeTo/IbI B YCIIOBUSAX CTAIlMOHAPHOTO HITH
MePEXOIHOTO cocTostHMs. ['eomeTpus sueitku
1 TpeOOBaHMSI K SKCTICPUMEHTATBHBIM
ycTaHOBKaM. BpeMeHHbIe OrpaHuYeHHUs.
[TpocTpaHCTBEHHOE M MEXaHUYECKOE
pazpemienue. CneKTpoIIEKTPOXUMHUS B
npoxojsnieM cBere. CIeKTPOIICKTPOXUMIS
B OTPaKCHHOM CBETE.

HMHBepCHOHHASI BOJLTAMIIEPOMETPHSI.
[Tpunuun merona. O630p METOI0B
KOHIICHTPHUPOBAHHUS: BBIZICICHUE METAJLIOB
Ha TBEPJIBIX AJIEKTPOJIaX; BHIACICHUE
METAJJIOB Ha PTYTHBIX JJIEKTPOJIAX;
BBIJIETICHUE TPYTHOPACTBOPUMBIX COJIEH Ha
ANEKTPOAAX; aACOPOLMOHHOE
KOHIIEHTPUPOBAHKE; KOHIIEHTPUPOBAHHE 32
cdeT o0pa30BaHUs OBEPXHOCTHBIX
KOMIIJIEKCOB.




W HBEpCHOHHASIBOJIBTAMIIEPOMETPHS C
HCIIOJIb30BAHHUEM JIBYX HCCMCIINBAIOIIUXCA
KUJKHX PACTBOPOB JJIEKTPOJIHUTOB.
OcobeHHOCTH MHBEPCHOHHOM
BOJIbTAMIICPOMETPHUH.

HccnenoBanus B OTOKE.

AMIIEpOMETPUYECKOE U
BOJIbTAMIIEPOMETPUUECKOE IE€TEKTUPOBAHHE
B nnotoke. [Iporoynas uHBepcuoHHas
BOJIbTAMIIEPOMETPHUSL.
DJIEKTPOXMMHUYECKOe HCCIeI0BAaHNE

TBEPAbIX COCTMHEHUH 1

MaTepuaaoB.CTpaTerus 3KCIEPHMEHTA.
Kakue coeqrHeHHS 1 MaTepUaIbl MOTYT
ObITh M3yueHbl? Mnentudukanus das u

KOJIMYECTBCHHBIN aHAIN3 TBCPAbIX BCUICCTB.

N3yueHne 3JIeKTPOXMMHYECKOTO TOBEACHHS
TBEPBIX MaTepuaioB. KoOMOMHUpPOBaHHBIE
(exsitu, Insitu) MeToIbI.

DNEeKTPOAbI U
AJIEKTPOJIUTHI B
BOJIBTAMITCPOMETPHH

NHauKaTopHblE 3JIEKTPOAbL.

DIIeKTpOoAHbIC MaTepuaibl. ['eomerpus
3neKkTpoaa. [ uapoIMHaAMUYECKUE YCIIOBHS.
MoandbnnupoBaHHble HHIANKATOPHLIE

3JEKTPOALI.
Metoasl MOAUGPUIIMPOBAHUS IEKTPOIOB:

00beMHOE MOAU(PUITUPOBAHUE;
MMOBEPXHOCTHOE MOAU(HUIIUPOBAHKE.
Ocobennoctr (OpMHUPOBAHUS CHTHAJIA-
OTKJIUKA Ha MOJTU(DHUIIMPOBAHHBIX
ANEKTPOaaxX. MyJIbTHCEHCOPHBIC CHCTEMBI.
AMIiepoMeTpuuYecKHe 0MOCEHCOPDI.

OO61ue npuHIUIBI PYHKIIMOHUPOBAHUS
o6roceHcopoB. DepMeHTHBIE OMOCEHCOPHI.
JAHK-cencopsl. UMMyHOCEHCOPBI.
MukpoOHbIe ceHCOpbI. TKaHEBbIE CEHCOPBI.
DJIeKTPO/IbI CPABHEHMS.

CraHgapTHBIN BOJOPOIHBIN IEKTPO.
ONEeKTPOABI BTOPOTO POAA KAK 3JIEKTPOJIBI
CpaBHEHHUS (PTYTHBIE U
xJyiopusacepeopsHbie). pH-uyBCcTBUTEIbHBIE
ANEKTPOAbI cpaBHEHUs. TBepoTEIbHBIE
ANEKTpOAbI cpaBHEHUs. IIceBnonnekTpoabl
cpaBHeHus. [IpakTudeckue mpoOiIeMsl.
JIEKTPOJMTHI.

HNonneiit Tpancnopt. BonHble pacTBOpbI
3JIEKTPOJIUTOB. HeBOHBIE paCcTBOPHI
JJIEKTPOJIUTOB.

Kontponbnas
paboThI 3.
3amura
71a00paTOPHBIX
pabor.

2.3.2 3aHATHA CEMUHAPCKOIO THIA.
Y4eOHBIM IJIAHOM 3aHSTHSI CEMUHAPCKOTO THTIA HE TIPEAYCMOTPEHBI




2.3.3 JlaGopaTopHble 3aHATHSL.

Dopma
HaumeHoBaHue
No hasena HanmeHnoBaHue 1a00paTOPHBIX pabOT  [EKYIIETO
KOHTpOJIS
1 2 3 4
1 |O6mmme Bompockl Crioco0bI pacueTa KOHIICHTPAIUH B 3amuTa
ANEKTPOXUMHUU BOJIbTAMIIEPOMETPHUCCKOM aHANM3e. |1abopaTOpHOU
paboThI
2 |O0mIre BOonmpockl N3ydenune 3aBucUMoOCTH 3amura
3IEKTPOXUMUU AQHAIUTUYECKOT0 CUTHAJIA OT n1abopaTopHOii
pa3IMYHbIX TAPAMETPOB B METOJIE paboThI
NBA
3 |DJeKTpOaHATUTHYECKUE NuBepcuonHo- 3anura
METO/IbI BOJIbTaMIIEPOMETPUUECKOE 1abopaTopHOii
oTpezieNieHUe TSHKEJIbIX METalIOB Ha  |paboThI
BpAILAIOLIEMCS CTEKJIOYTIEPOIHOM
AIIEKTPOJIE METOJIOM IPayUPOBOYHOTO
rpaduka
4 |DnexTpoaHaIUTUYECKUE NHuBepcrnoHHO- 3amura
METO/IbI BOJIbTAMIIEPOMETPHUECKOE. nabopaTtopHoi
OIpe/IeNIEHUE TSHKEIIbIX METAUIOB HAa  |paboThI
BpAILAIOIIEMCS CTEKJIOYTIEPOTHOM
AJIEKTPOJI€ METOJIOM CTaHIAApTHOU
J00aBKH
5 |DnexkTpoaHalIUTHYECKHE HuBepcuonHo- 3amuta
METO/IbI BOJIbTAMIIEPOMETPUUYECKOE n1abopaTopHOi
ONpEeIETICHUE TSKENBIX METAIIJIOB B paboThI
MPUPOJHBIX U MUTHEBBIX BOJAX
6 |OGmue Bormpocsl Be16op pabounx ycnoBuit 3amura
ANEKTPOXUMHUHU OTpezieNIeHuUs JJIEMEHTOB IIPU nabopaTopHOi
MHOT'OKOMIIOHEHTHOM paboTsI
KOHIIEHTPUPOBAHUU
7 |DneKkTpoaHATUTHYECKUE NuBepcuonHoO- 3amura
METO/IbI BOJIbTAMIIEPOMETPUUYECKOE 1abopaTopHOii
oTpeziesieHue TSHKETIbIX METaNIOB B paboThI
MTUTIEBBIX MPOTYKTaX
8 |DnexTpoas! M 3NEKTPOIUTH B |OnpeiesieHue aHTHOKCHIAaHTHON 3anura
BOJIbTAMIIEPOMETPHUH AKTUBHOCTH MHIUBUIYaTbHBIX nabopaTtopHoi
AHTHUOKCH/IAaHTOB paboThI
9 |DnekTpoaHAIUTHIECKUE NuBepcuonHo- 3anura
METO/IBI BOJIbTAMIIEPOMETPUUYECKOE 71abopaTopHOit
orpeziesieHue TSHKEIbIX METalIOB B paboThI
MUIIEBBIX MPOIYKTaX
(camocrosTenbHas paboTa)

Jliis Bcex 1a00paTOpHBIX pabOT UMEIOTCS METOAMYECKHE YKa3aHUs, YTBEP)KICHHbIE Ha
3aceanuu kadeapsl ananutuyeckoit xumun ®I'6OY BO "Kyol'v".



2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)

Kypcosbie padoThl: He

MPEAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI

Ne Bun CPC T10 BBITMIOJTHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 Pedepar OOBEKTBl  OKpYXKAIOIIEH Cpeapl W WX  aHATUTHYCCKHM

koHTposib.//Ilon pen. T.H. IllexoBuoBoii; B 2-x Tomax;
Kpacuonap, 2007

[ronko T.I'., BoponoBa O.b., HukonaeBa H.A. IIpoGoot6op u
poOONOAroTOBKa B  XMMHMYECKOM aHanu3ze M3parenbcko-
nonurpaduueckuit nentp Kyol'Y Kpacunonap, 2014, 345c.
Mronko T.I'., Boponosa O.b., Konmuu B.B., Konmmuna J[x.H.
WNHBepcHOHHAs BOJBTAMIEPOMETPUS B AHAINU3E€ IHILEBBIX
npoaykToB Tunorpapus OOO «I'K Ansramokcey», r.Kpacunonap,
190c.

2 | Ilpopabotka yaeOHOTO
(TEOpETHYECKOTO)
marepuaia

OOBEKTHl  OKpy)Xaroled cpeapl W HUX  aHAIMTHYECKUH
koHTpouib.//Ilon pen. T.H. IllexoBmoBoii; B 2-x Tomax;
Kpacuomap, 2007.

[ronko T.I'., BoponoBa O.b., Huxonaera H.A. IIpoGoot6op u
poOONOAroTOBKAa B  XMMMUYECKOM aHaiu3e M3garenbcko-
nonurpaduueckuit neHtp Kyol'Y Kpacunonap, 2014, 345c.
[Mronko T.I'., Boponosa O.b., Konmuu B.B., Konmmna J[x.H.
WNHBepcHOHHAs BOJBTAMIEPOMETPUST B AaHAINU3E€ IHILEBBIX
npoaykroB Tunorpapus OOO «I'K Anpramtokey», r.KpacHonap,
190c.

3 |I[TomroToBka K TEKyHmIeMy
KOHTPOJITIO

OOBEKTHl  OKpyXKaroled cpeapl W HUX  aHAIMTHYECKUH
kouTtponb.//Ilog pen. T.H. IllexoBioBoii; B 2-x Tomax;
Kpacuonap, 2007

[ronko T.I'., BoponoBa O.b., Hukonaera H.A. [IpoGoot6op u
NpoOOMOAroTOBKa B  XMMHMYECKOM aHanusze l3garenbcko-
nonurpaduueckuit nentp KyolI'Y, Kpacnonap, 2014, 345c.
[Mronko T.I'., Boponosa O.b., Koumun B.B., Konmmna J[x.H.
WMHBepcHOHHAs BOJBTAMIIEPOMETPUS B AHAJIN3€ IHILEBBIX
npoaykroB Tunorpapus OOO «I'K Anpramtokey», r.KpacHonap,
190c.

YyeOHO-MeTOANYECKUE

MaTcepuaibl JIA CaMOCTOSTEIbHOM paGOTBI o6yqa}0mnx05{ nus3

YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBBS U BOCIIPUITHS HH(POpMALIUU:

st muu ¢ HapyIIeHUs MU 3pEHHUS:

—B NI€YaTHOM opMe YBEITMUEHHBIM LIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,
JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B I1e4aTHoM (opme,




— B (pOpMe AIIEKTPOHHOTO TIOKYMEHTA.

I[HH JIAI ¢ HAPYUICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:
— B mieuaTHo opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBum ¢ TpedoBanusimu GI'OC BO peanu3zanms KOMIETEHTHOCTHOTO MOAX0/1a
IpeaycMaTpuBaeT HCIOJIb30BaHUE B Y4eOHOM IpOLIECCe aKTHBHBIX U HWHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS 3aHATUM.

Opranuzanus u3ydeHHs MaTepuanga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSITeIbHOCTHOTO TOAXO0/a M TMOATAHOrO (POPMUPOBAHMS YMCTBEHHBIX AEUCTBHUM. Jleknuu u
7a00paTOpHbIE 3aHATUSA CHOCOOCTBYIOT (OPMHPOBAHUIO y CTYICHTOB Oa30BbIX 3HAHUI,
OCHOBHBIX MBICIUTENBHBIX OIEpalyii, pPa3BUTUIO JIOTMKHU. JIeKIMu HOCAT MOTHUBALMOHHO-
[IO3HABATEJIbHBIA XapakTep; J1aOOpaTOpHbIE 3aHATUA SIBJISIOTCS CAMOCTOATENbHBIMU M MMEIOT
po0JIEMHO-TIOUCKOBBIM  xapaktep. Ilpu BeimonHeHuHn 1a00OpaTOPHBIX pPadOT peann3yercs
TBOpYECKas  JEATEIbHOCTb  CTYIEHTa, pa3BUBACTCd KOMMYHHUKAaTHUBHas  CIIOCOOHOCTb,
pa3BUBAIOTCS  HAaBbIKM  apryMEHTUPOBAHHO  BBIp@XAaTb CBOM  MBICAM UM HaBBIKU
9KCHEPUMEHTAIbHOI paboThI.

Jiis moBbimeHuss 3(G(EKTUBHOCTH YYeOHOTO TpOIecca WCIONIB3YIOTCS CIIEAYIONNe
o0pa3oBaTesibHbIE TEXHOJIOIMH: HH(OPMAILIMOHHO-PAa3BUBAIOIIME TEXHOJIOTUH, HAIIPABJICHHbIE HA
(GopMUpOBAaHHE CUCTEMBl 3HAHUMN, 3allOMHUHAHWE U CBOOOJHOE OINEPUPOBAHUE HMH; METOJ
npoOJEeMHOTO H3JI0KeHHsT MaTepuana. [ljis yCHemHOro OCBOEHMsI IUCLHUIUIMHBI CTYAEHTaM
HEOO0X0/IMMO OBJIQZIETh HaBBIKAMH TPOBENICHHS MMOMCKAa HEOOXOAMMON HaydyHOW MH(OpPMALUU B
dongax 6ubnmuorexu. s 3aKpersieHHsl MOJyYCHHbIX TEOPETUYECKUX 3HAHMM U NPAaKTUYECKUX
HaBBIKOB U C LEJIbI0 MPO(PECCHOHATBHON OpUEHTALNY PEAYCMOTPEHBI CEMUHAPBI-IKCKYPCHH HA
IPEIIPUATHIX TOPOJA.

[Ipu BbINIOJIHEHUY J1AOOPATOPHBIX padOT U BO BPEMS CAMOCTOSITEIbHON pabOThl CTYIEHTBI
OPOBOJAT Pa300p MPAKTUYECKHX 3aJad KaK CaMOCTOSATENIbHO, TaK M PEIIaloT IMpoOJieMHbIE
CUTYallMU B COCTAaBE MaJIbIX TPYIII.

JUid MHBaJIMIOB W JIML C OIPAaHUYEHHBIMU BO3MOXHOCTSMH 370POBbSl PEANU3YIOTCS
WHAMBHUAYyalIbHbIE  00pa3oBaTelbHbIE  TEXHOJIOTUH, KOTOpbIE  MO3BOJIAIOT  IMOJIHOCTHIO
WH/IMBUYaJIN3UPOBATh COZEp)KaHUE, METOJAbl W TEeMIbl Y4eOHON JAeATeNbHOCTH WHBAIUAA,
BHOCHUTb BOBPEMs HEOOXOAMMbIE KOPPEKTUBBI, KaK B JIEATEIbHOCTh CTYJEHTa-UHBAIUIA, TaK U B
JEATENIBHOCTD MPENOIaBaTENs.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsI IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMM C NUCIOJIb30BAHNUEM DJIEKTPOHHOM TOYTHI.

Cemectp Bun 3ansTui Hcnonb3yemple HHTEPAKTUBHBIE Komnuectso
00pa3oBaTebHbIE TEXHOIOTUU 4acoB

becenpl, pazbop cutyanmii, pazdop TBOPUYECKUX 30

3a/laHui, paboTa B MaJIbIX Ipynmax

Hmozo 30

4. OneHOYHbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTeCTAlMHU.

4.1DoHA OLIEHOYHBIX CPEICTB /ISl IPOBEICHUs TEKYIIero KOHTPOJIS.

[TpumepHBIif MepedyeHb BOMPOCOB JUIsl MOJATOTOBKM K KOHTPOJIbHOI pabGore 1 1o
pazzeny «O01ue BOIpoCh! JIEKTPOXUMHUI:




1. JIByX- 1 Tpex- 3JICKTPOJHBIC U3MEPUTEIIbHAS AUCHKA.
2. IlpyuHIMTIBI U3MEPEHHS B BOJIbTAMIIEPOMETPHUH.
3.D51eKTpOIHbIE MTPOLIECCHI.

4. Mucdy3noHHBIH TOK.

5. KuHeTH4eCcKHil M KaTAIUTUYECKUI TOKHU.

6. EMKOCTHOM 1 aicOpOITMOHHBIA TOKH.

7. JIBOMHOM 3JIEKTPUUYECKUI CIION U €ro CTPYKTYpa.

8. CTaHIapTHBIN MTOTEHIINAI.

9. ®opMaibHBIN TOTEHIUAT.

10. XapakTepucTudecKue MOTEeHIUAbI 3JIEKTPOAHATUTUUECKUX METOOB.
11. KuHeTnka 371eKTpOXUMUYECKUX PEAKLIMI.

[IpumepHBIii nepeyeHb BOINPOCOB ISl MOATOTOBKM K KOHTPOJIbHOH padore 2 110
pazfeiy «IeKTpOaHATUTHYECKUE METOIBD).

1. OcHOBHBIE IPUHLIHUITBI HUKIMYECKON BOJIBTAMIIEPOMETPHUH.

2. ®opMa HUKIMYECKHUX BOJbTAMIIEPOIPaMM.

3. Teomerpuss »oayeKkTpozna, pasMep M BIMSHUE KOHBEKUHMU B  IMKIMYECKON
BOJIbTAMIIEPOMETPHH.

4. OrmpeneneHue peAoOKC-COCTOSHUS W 4YHCIA INEPEHOCHUMBIX 3JIEKTPOHOB METOJOM
LHUKJIAYECKON BOJIBTAMIIEPOMETPHUU.

5.M3ydeHne reteporeHHOM KHHETUKU METOJI0M LUKINYECKOW BOJIBTAMIIEPOMETPHH.

6./13y4eHre rOMOT€HHON KMHETUKU METOJOM LUKINYECKON BOJIBTAMIIEPOMETPHUH

7.M3yuenrie MHOro(a3HbIX CUCTEM METOJIOM LIMKIMYECKONW BOJIbTaMIIEPOMETPUH.

8. OKBUBAJICHTHOCTh CTYIIEHYaTOM BOJIBTAMIIEPOMETPUU U  BOJBTAMIIEPOMETPUH C
JIMHENHOM pPa3BEePTKOM NMOTEHIMAIIA.

9. HopManbHast UMITyJIbCHAs BOJIBTAMIIEPOMETPHSI.

10. PeBepcuBHas UMITyJIbCHAs BOJIbTAMIIEPOMETPHSL.

11. uddepenumanbHas UMITyIbCHAs BOJIBTaMIIEPOMETPHSL.

12. TIlpocTble peakiiuy Ha CTAllMOHAPHBIX MIJIOCKUX 3JIEKTPOIaX.

13. IlpocTble peakiy Ha CTallMOHAPHBIX CHEPUUECKUX AIEKTPOIaX U MUKPOIJIEKTPOIaX.

14. Peakuuu MeTauioB, 0Opa3yloLIMX amalbraMbl, Ha TOHKOIJIEHOYHBIX PTYTHBIX
JIIEKTPOJIAX.

15. DnexTpoaHbIe peakiiy, OCI0KHEHHBIE a1cOpOIMel IenoNIpu3aTopa U MPoLyKTa ero
[IPEBPAILCHMUS.

16. IlpuMeHeHune KBagpaTHO-BOJHOBON BOJIbTAMIIEPOMETPUH.

17. TeopeTnueckne OCHOBBI XPOHOKYJIOHOMETPHH.

18. IlpakTnueckue npodaeMbl XPOHOKYJIOHOMETPHUH.

19. JIByxcTyneH4aTasi XpOHOKYJIOHOMETPHSL.

20. BaustHuE reTeporeHHON KHHETUKY Ha XPOHOKYJIOHOMETPUYECKUE OTKIIUKH.

21. Ompenenenusi, OCHOBHbIE COOTHOIIEHHSI, TpeoOpa3oBanus Kpamepa-Kponwura.

22.TexHHUKa U3MEPEHUH B 3JIEKTPOXUMHUUECKON UMIIEIaHCHOM CIIEKTPOCKOIINH.

23. IlpencraBieHne JaHHBIX UMIIEJAHCA.

24, DxBuBanieHTHas cxema. [1oCcTosTHHBIN (Pa30BbIil DJIEMEHT.

25. AHanu3 1 MOJICIIMPOBAHUE JAHHBIX UMIIEIAHCA.

26. Ilepenoc 3apsa Ha 3JIeKTpoie — MoJenb Panpica.

27. Ilonybeckoneunas kBazuchepuueckas quddy3us B hapageeBCKUX IpoIeccax.



28. Koneunsrit umnenanc Bapoypra.

29. 'oMoreHHasi WU reTeporeHHas XUMHYECKasi peakiisi Kak CKOPOCTbOIpEAeItonias
cragus. Kunernka HeapaaeeBCKUX 3JIEKTPOIHBIX MPOLIECCOB.

30. IIpuHumn MeToga UHBEPCUOHHOM BOJIBTAMIIEPOMETPHUH.

31. Beaenenue MeTalsioB Ha TBEPIBIX 3JIEKTPOAAX, KaK METOJ KOHLEHTPUPOBAHUS B
WHBEPCHUOHHOM BOJIHTAMIIEPOMETPHH.

32. BeieneHue METaUIOB HAa PTYTHBIX 3JEKTPOAaX, KaK METOJ KOHIEHTPUPOBAHUS B
MHBEPCUOHHOM BOJIHTAMIIEPOMETPHH.

33. BeblgeneHue TpyAHOPACTBOPUMBIX  COJIEH Ha  BJEKTPOJax, KakKk METo]
KOHLEHTPUPOBAHUS B NHBEPCUOHHOM BOJBTaMIEPOMETPUU.

34.  AncopOIMOHHOE KOHIICHTPHPOBAaHUE, KaK METOJ  KOHIICHTPHUPOBAHUS B
MHBEPCUOHHOM BOJIbTaMIIEPOMETPHH.

35. KoHueHTpupoBaHue 3a cueT 00pa30BaHMsI IOBEPXHOCTHBIX KOMILUIEKCOB, KaK METOJ
KOHIIEHTPUPOBAHUS B MHBEPCHOHHOM BOJIBTaMIIEPOMETPHUHU.

36. MuBepcroHHas BOJIbTAMIIEPOMETPUS C KCIIOJIB30BAHMEM JBYX HECMEIIMBAIOIINXCS
KUJKUX PACTBOPOB JIEKTPOJIHUTOB.

[TpumepHBIil MepedyeHb BONPOCOB JUIsl MOJArOTOBKM K KOHTPOJIbHOH pabore 3 110
pazaeny «DJIEKTPOABI M JJIEKTPOIHUTHI B BOJITAMIIEPOMETPUI
1. Yrueponcoaepskaniue HHANKATOPHBIE 3JIEKTPOIBI .
. UHinKaTopHbIe 3JEKTPOIBI U3 OJIArOPOIHBIX METAILIOB.
. IIneHouHbIC MHANKATOPHBIE JIEKTPOIBI.
. I'eoMeTpus HHIUKATOPHOTO JIEKTPO/aA.
. O6GbeMHOE MOTM(HUIIMPOBAHUE IEKTPOJIOB.
. IToBepxHOCTHOE MOAM(DULIPOBAHHE HTEKTPOIOB.
. OcobeHHocTr (OpMHUPOBAHUS CUTHAIA-OTKIMKA HA MOAM(DULIMPOBAHHBIX AJIEKTPOAAX.
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. MynbTHCEHCOPHBIE CUCTEMBI B BOJIBTAMIIEPOMETPHUH.

9. O61mye npUHLHKIIBI PYHKIIMOHUPOBAHUS aMIIEPOMETPUUYECKIX OHOCEHCOPOB.

10. ®epmeHTHBIE aMIIEpOMETPUYECKUE ONOCEHCOPBI.

11. JHK-cencopsl.

12. UMMyHOCEHCODBI.

13. MukpoOHbIE CEHCOPBI.

14. TkaHeBbIE CEHCOPBI.

15. CrannapTHBIN BOAOPOAHBIN AIIEKTPOJ — YHUBEPCAIBHBIN AIEKTPOJ CPABHEHMSL.

16. DOnexTpoasl BTOPOrOo pojla KaK  dJIEKTPOJbl  CpaBHEHUs (PTyTHbIE U
XJIOpUACEPEOPSHBIC).

17. pH-4uyBCTBHUTENBHBIE ANEKTPOJIBI CPABHEHUS.

18. TBepAOTENBHBIE SJIEKTPOABI CPABHEHHS.

19. IlceBnonneKTpoIbl CpaBHEHUS.

20. IIpakTrueckue npodaemMsl paboTOCIOCOOHOCTH AIIEKTPOIOB CPAaBHEHHUSI.

21. MonHsIi1 TpancniopT. BogHbIe pacTBOPHI 3JEKTPOIUTOB.

22. HeBosiHBIE pacCTBOPHI AIEKTPOIUTOB.

Kpumepuu evicmasnenus oyeHOK npu npogedeHuu mekyuje2o KOHMpOJis Ycneeaemocmu —
KOHMPOTILHOLL pabombt.



OYeHKa «OmIAu4HO». TIYOOKHE WCUEpPIBIBAIONINE 3HAHUS MaTepuana, JIOTHYECKH
MOCJICIOBATENbHbIC, TIOJIHBIC, TPAaBHJIbHBIE W KOHKPETHBIE OTBETHI Ha BOINPOCHI OwWIieTa;
UCIIOJIb30BaHNE B HEOOXOAMMON Mepe B OTBETaX TEPMHUHOJOTUU JUCIMILTUHBI, IPEICTABICHHON
B PEKOMEH]IyeMbIX YYeOHBIX MOCOOHSIX M JOMOJHUTEIBHOM JIUTEpaType;

OYyeHKa  «xopowioy: TBEPAbIE H  JIOCTaTOYHO IIOJIHBIE 3HAHUS  Marepuaia,
MoCIIeI0BaTEIbHbBIC, IPABIIILHBIC, KOHKPETHBIC OTBETHI HA MTOCTABICHHBIC BOIIPOCKHI, MOT'YT OBITh
JIOTYIIICHBl HECYIIECTBEHHBIE HEIOYEThl B OTBETAX W HE3HAYUTEIIbHBIC HAPYIICHUS JIOTUKH
U3JI0KECHUSI MaTepHaa,

OYeHKa «)y0061emeopumenbHo»:; 3HaHUE U TOHMMAaHUE OCHOBHBIX MaTepualia, HaJIu4yue
HECYIIECTBEHHBIX OomMOOK (He Oosiee 50%) mpu HECOCOOHOCTH MX TMOCJEI0BATEILHOTO U
JIOTUYECKOT0 U3JI0KEHUS, BBI3BIBACT 3aTPYJHEHIE HCIIOJIb30BAHUE TEPMHUHOIOTHH TUCIUILINHBI,

OYeHKA  «HeyO081emeopumenbHoy: HEMOHUMAaHUE CYIIHOCTH BOIPOCOB, TpyOble
CYIIIECTBEHHBIC OIMMOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IMHUCHMEHHOMY H3JI0XKCHHUIO
MmarepHara.

[IpumepHBIil mepedeHs TeM pedepaToB:

1. CnekrpoaniekTrpoxumusi B Y®-, puaumoit u ommwkuelr MK-o6mactu. Kak 00beIMHUTH
METOBI?

2. AMIepoMeTpuyecKkoe W BOJbTAMIIEPOMETPUYECKOE JETEKTUPOBaHHWE B TOTOKE.
[IpoToyHasi ”UHBEpCHOHHAS BOJIBTAMIIEPOMETPHS.

3. DAEKTPOXUMHYECKOE UCCIICIOBAHUE TBEPABIX COSAMHEHUN 1 MaTepuaioB. Crparerus
skcriepuMenTa. Kakue coeimHeHUsI 1 MaTepHaIbl MOTYT OBITh U3YYCHBI?

4. TlpumeHeHUE HWHIUKATOPHBIX SJEKTPOAOB C TOJUMEPHBIM AJIEKTPOIPOBOISIIINM
MOKPBITUEM B BOJIBTAMIIEPOMETPUUECKOM aHAIHU3E OOBEKTOB OKPYXKAIOIIECH Cpebl.

5. [Ipumenenue 3JIEKTPOJIOB c HAHOKOMITO3UTHBIM MOKPBITUEM B
BOJIbTAMIIEPOMETPHUECKOM aHalIN3e 0OBEKTOB OKPYKAIOIIEH CPEIbI.

6. BonbramnepomMeTpudecKuil METOJ OIpEACNICHUs] HEOPraHMYECKUX TOKCHUKAHTOB B
KOHTPOJIE KaueCTBA MUILEBBIX MPOIYKTOB.

7. BonpTaMrepoMeTpUUeCKHl METOJl OMpEeeICHUs] OPraHUYECKUX TOKCHKAHTOB B
KOHTPOJIE KaueCTBAa MUILEBBIX MPOIYKTOB.

8. BompTammepoMeTpuuecKuil METOJ ONpeNeNeHHUs HEOPTaHMYEeCKHMX TOKCHKAHTOB B
aHaJIn3e 00bEKTOB OKPYKAIOIIEH CPEJIbI.

9. BounbramMnepoMeTpUYeCKUi METOJ OINPEIECICHUs] OPraHMYECKUX TOKCHUKAHTOB B
aHau3e 00bEKTOB OKPYXKAIOIEH Cpebl.

10. luBepcroHHAas BOTBTAMIIEPOMETPHS B aHAIIN3€ 0OBEKTOB OKPYKAIOIIEH CPEIbI.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHHUS MPOMEKYTOYHOM ATTEeCTALUH.

[TIporpamma nmoAroTOBKH K 3K3aMEHY 1O JUCIUIIIINHE:

1. Obwue sonpocwvr srexkmpoxumuu. V3meputenbHas saeiika. [IpuHIHMNBI U3MepeHUs.
DOnekTpoaHble Tpolecchl.  M3mepsiemblid curHan: AUGQGY3UOHHBIH TOK, KHHETUYECKUH U
KaTaJTUTHYECKUN TOKU, eMKOCTHOW U afCOpPOLMOHHBINA TOKH. JIBOWHOMN DMEKTpUUECKUN CION U
ero crpykrypa. CranpapTHbelii noreHuuan. @opManbHBIM MOTEHUHAN. XapaKTepUCTHUYECKUE
MOTEHIUANBI ANEKTPOAHATTUTUYECKUX METO10B. KMHETHKA 3IeKTPOXUMUYECKUX PEAKIIUM.

2. Huxnuuecxas 80J1bMAMNEPOMEMPUSL. OcHOBHBIE MPUHIIMIIBI. ®opma
NUKJINYECKUXBOJIbTAMIIEpOrpaMM. ['€OMeTpusi 3JEKTpo/a, pa3Mep W BIUSAHUE KOHBEKIIHH.



Omnpenenenue peoKC-COCTOSIHUS U YMCiIa IEPEHOCUMBIX AJIEKTPOHOB. ['eTeporeHHas KHHETHKA.
['omoreHHast KuHETHKA. MHOTO(a3HbIe CUCTEMBI.

3. Hmnynvcnas 801bIMAMNEPOMEMPUSL. OKBUBAJIEHTHOCTh CTYNEeHYAaTOH
BOJIbTAMIIEPOMETPUHU U BOJIBTAMIIEPOMETPUH C JIMHEHHOMN pa3BepTKoM noreHuuana. HopmansHas
UMITYJIbCHAs ~ BOJbTAMIIEPOMETpHUS.  PeBepcHBHAas  WMMITyJIbCHas  BOJIbTaMIIEPOMETPHS.
JuddepenunansHas UMITYIbCHAS. BOJIbTAMIIEPOMETPHSI.

4. Keaopammuo-eonnosasn eonvmamnepomempus. 1IpocTble peakluuyd Ha CTallMOHAPHBIX
IUIOCKUX 3JeKTpojax. [IpocTelie peakiuum Ha CTallMOHAPHBIX COHEPUUECKUX DJIEKTpoJax U
MUKpO3JIEKTpoJax. Peaknuu MeTamioB, 0O0pa3yloUIMX amajbramMbl, Ha TOHKOIUIEHOYHBIX
PTYTHBIX 3JIEKTPOAAX. DJIEKTPOJIHBIC PEAaKLUH, OCIOXKHEHHBIC aJcOopOuIMen aenoispuzaropa u
IPOJAYKTa ero npespauienus. [lpumeHenne KBapaTHO-BOIBHOBOMBOIBTAMIIEPOMETPHUH.

5. Xpornokynonomempus. TeopeTnueckue OCHOBBI MeToja. [IpakThyeckue mpoOSieMBbl.
JIByxcryneHuarass  XpPOHOKYJIOHOMETPHS. BiusiHue  reTeporeHHOM — KMHETHKM — Ha
XPOHOKYJIOHOMETPUYECKUE OTKIIUKH.

6. Onexmpoxumuyeckas umneoancHas cnekmpockonus. OInpeneneHus, OCHOBHBIC
cooTHoleHusi, mpeoOpazoBanuss Kpamepa-Kponura. Texnuka usmepenuii. IlpencraBienue
JaHHBIX MMIIeJaHca. OKBUBaJeHTHas cxema. [locrosHHBINA (a30BbI s1eMeHT. AHanu3 U
MOJIEJIMpOBAaHUE JaHHbIX uMIienaHca. [lepeHoc 3apsnga Ha 3aekTpoje — Mojenb Panjica.
[Tonybeckoneunas kBaszuchepudeckas auddysus B dapameeBckux mnpoueccax. KoHeuHsii
umnenanc BapOypra. 'oMoreHHass Wiu reTeporeHHas XHMHYECKas pPeaklus KaKk CKOpPOCTh
onpezensomas craausa. Knneruka HedapaieeBCKUX 3JIEKTPOIHBIX IIPOLECCOB.

1. Cnexmpoanexkmpoxumusi 8 Y-, suoumou u onudicnei UK-obaracmu. BBenenne — xak
00BeAMHUTh MeTOAbI? MeToAbl B YCIOBUSX CTAallMOHAPHOTO WM MEPEXOIHOTO COCTOSHUA.
['eomeTrpus sueiiku u TpeOOBaHUS K OKCIEPUMEHTAIBHBIM YCTaHOBKaM. BpemeHHbIE
orpanuyeHusi. IIpocTpaHcTBeHHOE W MexaHHuYeckoe paspemieHue. CIEeKTpPOdJIeKTPOXUMHUS B
npoxozsuieM cBete. CeKTpOdIeKTPOXUMUS B OTPAKEHHOM CBETE.

8. MUnsepcuonmas e6o1bmamnepomempus. [Ipuamun wmeroma. O0630p MeTOI0OB
KOHIICHTPUPOBAHUS: BBIIEJICHUE METAJUIOB Ha TBEP/ABIX DJIEKTPOJaX; BBIIEIICHHE METAJUIOB Ha
PTYTHBIX DIIEKTPOAX; BBICICHUE TPYAHOPACTBOPUMBIX COJIEH Ha AJIEKTPOJax; aJiCOPpOIMOHHOE
KOHIICHTPUPOBaHUE, KOHIICHTPUPOBAHUE 3a CUET O0Opa30BaHUs TMOBEPXHOCTHBIX KOMILJIEKCOB.
MHBepcHOHHas BOJBTAMIEPOMETPUS C MHCIOJIb30BAHHUEM JIBYX HECMEIIMBAIOLIMXCS JKUAKUX
pPacTBOPOB 3IEKTPOIUTOB. OCOOEHHOCTH MHBEPCUOHHOM BOJIBTaMIEPOMETPUH.

9. MHccneoosanus 6 nomoxe. AMIEPOMETPUUYECKOE U BOJIBTAMIIEPOMETPUYECKOE
JIeTeKTHPOBaHUE B MOTOKE. [IpoTOYHAS MHBEPCHOHHAS BOJIBTAMIIEPOMETPHSL.

10. Onexmpoxumuueckoe ucciedoganue meepobiX COCOUHEHUL U MaAmepuaos.
Crpateruss  skcrepumeHnTta. Kakue coeauHeHHMss M MaTepHalibl MOTYT OBITh H3YYEHBI?
Unentuduxamuss ¢a3 M KOJWYECTBEHHBI  aHalW3  TBEpABIX BeulecTB. V3yueHue
NEKTPOXUMHUYECKOTO TMOBEJCHUS TBEPAbIX MaTepuanoB. KomOuHupoBaHHBIE (€XSitu, insitu)
METO/BI.

11. Hnouxamopmwvie 31exmpoovl. DASKTPOAHBIE MaTepUaibl. ['eoMeTpusi 3IIeKTpoja.
['maponvHaMHYECKUE YCITOBHSL.

12. Moouguyuposannvie unouxamopmvie 31eKkmpoosl. MeToasl MOAUPUIHPOBAHUS
AJIEKTPOJIOB: 00BEMHOE MOIU(PHUITMIPOBAHKE; TTOBEPXHOCTHOE Moauduimpoanre. OCoOEHHOCTH
(bopMHpOBaHUSI CHUTHANIA-OTKIMKAa HAa MOTU(PHUIIMPOBAHHBIX OJJIEKTPOAaX. MyIbTHCEHCOPHBIE
CHCTEMBI.



13.  Amnepomempuueckue 6uocencopvl. OOmMe TPUHIUIBI (DYHKIIMOHUPOBAHUS
o6uocencopoB. DepmentHoie Ouocercopnsl. JIHK-cencopsl. MmmyHoceHcopbl. MukpoOHbIe
ceHcopbl. TkaHeBbIE CEHCOPBI.

14. Dnexmpoovt cpasnenus. CTaHIAPTHBIA BOIOPOIHBIN 3JEKTPO. DIEKTPOILI BTOPOTO
pola Kak DSJEKTpOIbl CpaBHEHHUS (PTyTHble U XJopujacepeOpsHbie).pH-uyBcTBUTENbHbIE
AJEKTPOAbl CpaBHEHHUA. TBEpIOTENbHBIE ANEKTPOAbl CpaBHEHUA. [IceBI0AIEKTPOABI CpaBHEHUS.
[TpakTrdeckue mpoOIeMbl.

15. Dnexmponrumur. IonHbI# TpaHcriopT. BogHbie pacTBophl 31ekTposuToB. HeBoaHbIe
PacTBOPHI AIEKTPOJIUTOB.

Kpumepuu svicmasnenus oyeHoK Ha SK3ameHe:

OYeHKA «OMAUYHO»: TIYOOKHME WCUEPIBIBAIOIINE 3HAHHUS BCEr0 IMPOTrPAMMHOIO
Marcpurajia, JOTHYCCKU IMOCJICAOBATCIILHBIC, ITOJHBIC, MPABUJIbHBIC MU KOHKPCTHBIC OTBCTHI Ha
BONIPOCHI JK3aMCHAIIMOHHOTO OWJIeTa © JIOTIOJHHUTEIBLHBIC BOIPOCHI;, KCIIOJIB30BAaHUE B
H€06XOHHMOﬁ MEpe B OTBCTax TCPMHUHOJIOTUA JAUCHUIIIINHBI, HpeHCTaBHeHHOﬁ B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUSIX U JOMOJIHUTENBHOM JINTEPATYPE;

OYyeHKa «xopouioy»: TBEPIbIE W JOCTATOYHO TOJHBIE 3HAHUS BCETO MPOrPaMMHOIO
Marepuala, mocjae0BaTeIbHbIC, IPABUIbHbBIC, KOHKPETHBIC OTBETHI Ha MOCTABJICHHBIC BOIPOCHI
npu CBOOOTHOM pearupoBaHUM HA 3aMEUaHUs 110 OTICIBHBIM BOIIPOCAM;

OYeHKa «y0081emeopumenbHoy. 3HaHue U IOHUMaHNEe OCHOBHBIX BOIIPOCOB MPOTPAMMBI,
HAJIMYUE HECYIIECTBEHHBIX omMOoK (He O0osee 50%) mpu HECITOCOOHOCTH UX CaMOCTOSITEIIEHON
KOPPEKTHPOBKH;

OYEeHKA «Hey0081em8opumenbHo»: HETIOHUMaHNe CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CYyLIECTBEHHbIE OIIMOKM B OTBETE, HEYBEPEHHbIE U HETOYHbIE OTBETHl Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI K3aMEHATOpA.

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsl TOJITOTOBKH OTBETA HA DK3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHIYATbHBIMA OCOOEHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponientypa ornieHMBaHUs PE3yIbTAaTOB OOYYEHHsS] WHBAIMIOB U JIUI] C OTPaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JTUCHUIUIMHE (MOIYJIO) MpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS W BOCIPHSITHS
uH(popMauu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B I1e4aTHoM (opme,



— B (hopMe IEKTPOHHOTO TOKYMEHTA.

I[HH JIAI ¢ HAPYUICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:
— B mieuaTHo opme,

— B (hopMe DIEKTPOHHOTO JOKYMEHTA.

5. IlepeyeHb OCHOBHOW W JONMOJTHUTEIbHOW y4eOHOW JHMTepaTypbl, HEOOXOTUMO
JJISE OCBOEHM Sl JUCUMIIIMHBI (MOIYJIst).
5.1 OcHoBHasi TUTEpaTypa:

1.DnekTpoananutuyeckue Metoanl. Teopus u npaktuka / A.M. boun u np.; nox pen. @.
ok mep. ¢ anra. nmox pea. B.H. Maiicrpenko. — M.: BUHOM. Jlaboparopus 3uanuii. — 2006.
—326c.

2. byanukos, I'.K. MoaudunupoBaHHabie 37€KTPOAbI I BOJIBTAMICPOMETPUH B XUMUH,
Oouonornun u memunuHe [OnekrponHsii pecypc| / I'.K. Bbymnuumxos, I'.A. Estiormn, B.H.
Maiictpenko. — DiekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopust 3nanuit", 2015. —
419 c. — Pexum nocryna: https://e.lanbook.com/book/90273

3. Xenuel., Ilomsporpadust u BompTammepomeTpusi. TeopeTHueckue  OCHOBBI

U aHAJIMTUYECKasl MpakTHKa [DIEKTPOHHBIM pecypc] : yueb. mocobue — DIEKTpOH. JaH. —
MockBa : WznmarensctBo "Jlabopatopus 3nanmii", 2017. — 287 c. — Pexum nocrymna:
https://e.lanbook.com/book/94136

4. JlamackuH, b.b. Dnekrpoxumus [DnekTpoHHBIH pecypc| : yued. mocobme / B.b.
Hamackun, O.A. Ilerpuit, . A. Hupauna. — Dnektpon. nan. — Caunkrt-IlerepOypr : Jlans, 2015.
— 672 ¢. — Pexum noctyna: https://e.lanbook.com/book/58166

5.2 JlonoiHuTE IbHAS JINTEPATYpA:

1. Bynuukos, I'.K. OCHOBBI COBpeMEHHOT'0 3JIEKTPOXUMHUYECKOro aHanuza: Yueo. [Tocobue
g cryneHtoB By3oB / K. bymnukos, B.H. Maiicrpenko, M.P. Bscenes. — M.: «Mup»
BUHOM. Jlaboparopus 3nanmii. — 2003. — 592c.
2. Orrunc b. Xumudeckue n 6uonornueckue ceHcopsl: yued. [locoobue/ b. Orrunc; nep. ¢
auari. M.A. Cnunakuna ¢ qom. T.M, 3umunoi, B.B. JIyananna.—M.: Texnocdepa. — 2005.-335 c.
3. OU3UKO-XUMUYECKHE METOBI ¥ TIPUOOPHI SKOAHATUTHUECKUX UCCIICAOBAHMNI: YIeOHO-
MeTOouYecKoe ocobue [DNeKTpOHHBIN pecypc] : yuebd.-meton. mocodbue / P.d. FOnbmeroBa [u
ap.]. — OmnektpoH. naH. — Cankrt-Iletepbypr : HUY UTMO, 2016. — 75 c¢. — Pexum
nocrymna: https://e.lanbook.com/book/91365
4. Kpuctuan, I'. Anamutndeckas xumus: B 21. T. 2 / I'. Kpuctuan; nep. ¢ anrn. A.B.
[apmamia u ap. — M.: BUHOM. Jlabopatopus 3Hanuii. — 2009. — 504c.

S.AHanuTHyecKas XUMHS: y4eOHHK Ui CTyIeHTOB By30B B 3T. T. 2 : MeTo/b! pa3aenenus
BEIECTB ¥ THOpHIHBIC MeTOAbI aHaimm3a / o pea. JILH. MockBuna. — M.: Axanemus. — 2008. —
300c.

6. Otto, M. CoBpemeHHbIe MeTO/Ibl aHANMTHUecKOM xumun / M. Otro, nep. ¢ HeM. Iloxg
pen. A.B. 'apmamia. — M.: Texnocepa. — 2008. — 543c.

7. DIeKTpOXUMUYECKHe METOIbl aHaiu3a. JIabopaTopHbIi MPakTHKYM : yueOHOe mocoOue
it akagemuueckoro Oakamaspuata / JI. K. Heynaumna, 0. C. IlerpoBa, H. B. Jlaku3a, E. JI.
JlebeneBa. — M. : U3parensctBo FOpaiit, 2018. — 133 c. — (Cepus : YauBepcuteTsl Poccun).
— ISBN 978-5-534-05975-5. — Pexwum poctyma : www.biblio-online.ru/book/13775529-EA33-
41FA-9C52-6E7192D5B663
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https://e.lanbook.com/book/94136
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http://www.biblio-online.ru/book/13775529-EA33-41FA-9C52-6E7192D5B663
http://www.biblio-online.ru/book/13775529-EA33-41FA-9C52-6E7192D5B663

8. DIeKTpOXMMHYECKHUE METOJbI UCCIACAOBaHUS OMOJOTHYECKUX OOBEKTOB: yuel.-MEeTOI.
nocobue [DnekTponHskIi pecypc] / A.B. BanoBa [u np.]. — DnekTpoH. 1aH. — ExarepunOypr :
Yp®V, 2014. — 52 ¢. — Pexum nocryna: https://e.lanbook.com/book/9839

9. Dnektpoxumus. MeTOIWKAa WCCISAOBAHUS KHUHETHKH AJICKTPOJHBIX IPOIIECCOB
yuebHOe mocobue s By3oB / B. M. Pymoii, T. H. Ocranuna, . b. Mypamosa, A. b.

HapunneBa. — 2-e¢ m3a. — M. : UsznmarensctBo IOpaiit, 2018. — 111 ¢. — (Cepus
Vuusepcurersl Poccun). — ISBN 978-5-534-06519-0. — Pexum mgoctyma : Www.biblio-
online.ru/book/6A1CB436-E5E8-4608-A164-DA47DD11B957.

5.3. Illepuoauyeckue U3IaHNs:

Poccuiickue xypHaibl

1. «KypHan aHanuTHYECKON XUMHUN»

2. «3aBojckas nadopaTopust. JlMarHoCTHKa MaTepUalIOB»
4. Pedeparusnsie xypHaisl (PXKX)

6. Ilepeyenr pecypcoB  HH(POPMALNHOHHO-TETEKOMMYHHKANMOHHOH  ceTH
«HTEpHET», B TOM 4YHCJe COBpPeMeHHble MNpodeccHOHATbHBbIE 0a3bl JaHHBIX M
HHPOPMALIMOHHBbIE CINPABOYHbIC CHCTEMbl, HeOOXOAUMBbIE /UII OCBOCHHS] JAWCHUILINHBI
(Mmonyais).

WndopmanronHas copaBoyHas cHCTeMa HOPMAaTHBHO-TEXHUYECKOM W IPaBOBOU
uHpopmanuu Texskcmept www.cntd.ru

[TouckoBas tuatdopma, oOdbeauHsIONIas pedepaTHBHBIE 0a3bl JAHHBIX ITYOJUKAIUi B
Hay4YHBIX XypHaJax u natrenTos http://www.webofscience.com

bubnuorpadudeckas u pedeparuBHas 6a3a qaHHBIX hitps://Www.scopus.com

Caiir denepaqbHOr0 areHTCTBa IO TEXHUYECKOMY PETYJIMPOBAHHIO U METPOJIOTHH -
http://protect.gost.ru

baza nanHbIX Hay4yHOI1 AnekTpoHHbIi Oubanorekn eLIBRARY.RU https://elibrary.ru/

CnpaBouHo-mipaBoBas cuctema «KoncynbranT [Imrocy» http://www.consultant.ru

WudopmanmonHass chpaBoyHas CHCTEMa HOPMAaTHBHO-TEXHHYECKOH W TPaBOBOM
uHpopMarmu WWw.cntd.ru (HamMoOHaNbHBIE CTaHIAPTHI, NPHPOJOOXPAHHBIE HOPMATHUBHBIC

JIOKYMEHTBI)

@enepanbHass  rocymapcTBeHHas — mH(popMamuonHHas — cuctema  «HammonanpHas
AJIEKTpOHHAs Oubamoreka» https://H36.pd

OnexTpoHHas OMOIMOTEeKa Macc-CreKTpoB OT HalmoHanpHOro MHCTUTYTA CTaHIAPTOB U
texHosnoruit CHIA NIST 17

OnexktpoHHas Oubnuoreka macc-criekrpoB Wiley 8 Mass Spectral Library

ba3za nmaHHBIX CIIEKTPOB OpraHUYEcKHX coenuHeHuin https://sdbs.db.aist.go.jp/sdbs/cqi-
bin/direct_frame_top.cgi MuctuTyTa nepenoBoi npoMbINUIeHHOH HayKu 1 TexHosoruu (AIST)

Komnexnust sxypHanmoB wu3parenbctBa Elsevier Ha moptane ScienceDirect, caift
www.sciencedirect.com

7. Meroanueckue yKa3aHusi IJs O0y4alIIMXCH IO OCBOCHHIO JIHCUMILIMHBI
(MmomyJis).
VYcnemHoe ocBO€HHME AUCHUIUIMHBI MPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE

CTYJICHTa BO BCEX BHJAX AayJIUTOPHBIX 3aHITHH, a TAaKKE IUIAHOMEPHYIO MOBCEIHEBHYIO
CaMOCTOSITENILHYIO paloTy.
Obwue pexomenoayuu
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N3yuenne AUCIUIUIMHBI CIeAyeT HaYMHATh C MPOpaboTKH pabouel mporpaMmbl, 0co0oe
BHUMaHUE yJeNss IesIM U 3a1a4aM, CTPYKTYpe U COJIePIKaHUI0 Kypca.

Paboma ¢ koncnexmom nexyuii

IIpocMoTpuTE KOHCHEKT Cpa3y NOCIE 3aHATUN, OTMEThTE MaTepual KOHCIEKTA JIEKLIHH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTU OTBETHI Ha
3aTpyJHUTENbHBIE BOIPOCHI, UCIONB3ySd PEKOMEHAYEMYI0 JuTeparypy. Ecinu camocrosiTensHo
HE y/JaJioch pa3o0parbcsi B MaTepuaie, copMyIupyiuTe BOIIPOCH U 0OpaTUTECH 32 MOMOUIBIO K
MpernoaaBaTesto Ha KOHCYIbTAlluK UIIH OMbKalIel JeKIuu.

PerynspHo otBoguTe Bpemsl Ajisi MOBTOPEHUS MPOMACHHOIO MaTepuasa, MpoBepss CBOU
3HAHMS, YMEHUS U HABBIKU TI0 KOHTPOJIBHBIM BOIIPOCAM.

Buinonnenue nabopamopnuvix pabom

Ha 3anstum monyuute y mnpenojaBatens TpaduK BHIIOTHEHHs J1a00paTOpHBIX PadoT.
O063aBenuTech BceM HEOOXOJMMBIM METOMUECKUM 00€CIICUEHUEM.

Ilepen mnocemienneM 1abOpaTOpUU HM3YyYUTE TEOPHIO BOMIPOCA, MPEIIONAraéMoro K
HCCJIEIOBAHHIO, 03HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOIIECH paboTe U MOJATOTOBHTE
MPOTOKOJI IPOBEACHUs pabOThI, B KOTOPHI 3aHECUTE:

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJIUII JIs 3aMIOJTHEHHS YKCIIEPUMEHTAIBHBIMU JTAHHBIMUA HAOIIOICHU;

— YpaBHEHHS XMMHUYECKUX PEAKIIMI MpeBpalleHuii, KOTOpble OyIyT OCYIIECTBICHBI IPU

BBITIOJIHCHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIHIL.

OdopmieHre 0T4ETOB JI0JKHO MMPOBOJUTHCS MOCIE OKOHYAHUs PabOThI B J1a0OpaTOPHUH.

JlJis MOATOTOBKHM K 3allUTe OTYeTa CIEAyeT MPOAHaIU3UPOBATh SKCIEPUMEHTAIbHBIC
pe3yabTaThl, COMMOCTABUTh UX C U3BECTHBIMU TE€OPETUUECKUMU MOJIOKEHUSIMH WA CIIPABOYHBIMU
JAHHBIMHU, O0OOIIUTH PE3yJIbTAThl MCCIEOBAHUM B BHJI€ BHIBOJOB MO paboOTe, MOJITOTOBHUTH
OTBETHI HAa BOIMPOCHI, TPUBOJAUMBIE B METOJIMUYECKUX YKA3aHUSIX K BBITIOJHEHUIO JJA0OPATOPHBIX
pabor.

B ocBoeHMM  OUCHUIUIIMHBI ~ WHBATUAAMM W JIMIAMH C  OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU3JIOPOBBSl  OOJBIIOE 3HAUYEHHWE WMeeT WHAMBUAyalbHas ydeOHas pabora
(KOHCYJIBTAIMH) — JAOTIOJIHUTEIBHOE Pa3bsICHEHHE YIeOHOTO MaTepraa.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIMMHUHIUBUAYATU3AINN O0yUEHHUsI U YCTAHOBJICHUIO BOCIMTATEIHHOTO KOHTAKTa
MEXIyTMpernogaBaTeieM ¢ O0y4JalolUMCs WHBAIMAOM WM JIMIIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU3I0POBBSI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTe/ILHOIO MPOUECca MO0 JUCHUILINHE (MOTYJIIO).

8.1 llepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

— KOHCYJIBTHPOBAHUE W IMpEBApHUTENbHAS MPOBEPKa PabOT MOCPEIACTBOM 3JICKTPOHHOM
TIOYTHI.
— WCIOJIb30BaHKE 3JICKTPOHHBIX MPE3CHTAINHN MPU MPOBEACHUH JCKIIMOHHBIX 3aHATHI

8.2 IlepevyeHb HEOOXOAUMOTO JIMIEH3HOHHOTO MPOrPAMMHOT0 00ecTeyeHHsl.
KommroTeprbie mporpamMmebl 1 3kcrieptHbie cuctembl: Microsoft Office Professional Plus,
Microsoft Windows, pacuetHast komnbloTepHast mporpamma «Excely.



9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi JIA  OCYLIECTBJICHHS
00pa30BaTeJbHOrONMpPOLECcca MO JUCHHUILIHHE (MOTYJII0).

Ne

Bun pabor

MarepHraibHO-TEXHUYECKOE 00SCIICYCHHUE TUCIIUILIHBI
(MoOyJIsl) M OCHAIIEHHOCTD

JIeK1IMOHHEIE 3aHATHSA

JlekuMOHHAs ayQUTOpHUS, OCHAIIEHHAs IPE3CHTAI[HOHHON
TEXHUKOW  (IPOEKTOp,  DKpaH,  KOMIBIOTEP/HOYTOYK)
(ayn.242C, 332C.)

JIaGopaTopHsbie
3aHATHS

Xumunueckas naboparopus, YKOMIUIEKTOBaHHAas
CHELHaTU3UPOBAHHON MeOENbI0 U TEXHUYECKUMH CPEJICTBAMHU
00y4CHMUS. Ananuzatop kuakoctu  pH-merp-uonomep
Oxkcnept-001 1 Habop UCD, pH-Merp-uonomep Dxotect-120,
MarHuTHBIE MEIIAIKH (manpumeplLekiMS1), BECHI
aHAJTUTUYECKHUE BJIP-200, 2 KJIacca TOYHOCTH,
BOJIbTAMIIEpOMETpUYECKU aHanmu3aTop BA-5 ¢ nmaruumkom
B3/1, BonpTaMniepoMeTpruuecKuil aHanu3aTop JKoTecT-BA,
AIIEKTPOIUIUTKA Mapku «Meuta», monmens 111Y/212Y wmm
JIpyrue C aHaJOTHMYHBIMH Xapaktepuctukamu (249C, 252C,
242C)

Texkymuii  KOHTpOJIb,
MIPOMEKYTOUHAS
aTTecTanus

Ayautopuss (kaOMHET), OCHAlleHHas MeOenblo, JOCKOU
MenoBo# (ayn.242c, 252¢)

CamMocTosTebHas
paboTta

Kabuner myis paboThl, OCHAIIEHHBIH KOMIBIOTEPHOU TEXHUKOH
C BO3MOXXHOCTBIO HOAKIIOUeHuss K cetu «HTepHETY,
MpOrpaMMoOil  9KpPAaHHOTO  YBEIMYEHHS M  O0OECICUCHHBIN
JIOCTYIIOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO
cpeny yHuBepcurera (VMIHTepHETIEeHTD).




