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1.eau u 3a7a4u M3y4YeHUs1 TUCUMILIUHBI (MOIYJIs1)

1.1 leab ocBOEHHUS TUCHHUILITHHBI

[lenpr0 OCBOCHHS AWCIMILTUHBI SBISICTCS: O3HAKOMIICHHE C COCTOSHUEM W aKTyalbHBIMHU
3a/1ayaMy  Pa3BUTHS TTOTCHIIMOMETPUYECKMX M BOJHTAMIIEPOMETPUUYECKHX METOJOB aHajau3a |
HCCJICIOBaHM, KAK OCHOBHBIX 3JIEMEHTOB COBPEMEHHOTO (PM3HKO-XMMHUECKOTO aHaIH3a

1.2 3amayu IMCUUILINHBI .

PaCKpPBITh TEOPETHUECKUE 1 METOIOJIOTUYECKUE OCHOBBI JTUCIIUATIIIHBI.

ONHPAsCh HA 3HAHUS, MOJYICHHBIE B Kypcax [0 OCHOBHBIM JTUCITUIUIMHAM (QHATHUTHYECKON
XUMHUH, (U3NYECKOH XMMHUHU W Jp.), PACIIUPUTH 3HAHUS CTYJICHTOB B OOJACTH XUMHUU H
chopmMupoBaTh MpodhecCHOHATHLHBIE KOMIIETECHITHH.

chopMHUpOBATh MPEACTaBICHUS O (OPMUPOBAHMH AHATMTUYECKOTO CHTHAIA B PA3TUYHBIX
INMEKTPOXUMHUUYECKUX METO/IaX aHan3a.

OBJIAJICTh MPAKTUYCCKUMHU HABBIKAMH IMOTCHIIMOMETPUU U BOJIBTAMIICPOMETPHH.

1.3 MecTo qucHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

2 JlucuuiuiiHa «OJEKTPOXMMUYECKHE METOJbl aHaliM3a B OSKCIEPTU3E IPOJOBOJILCTBEHHBIX
MPOAYKTOB» OTHOCUTCS K 4YacTH, (HOpMUPYyeMOH ydacTHUKaMH OOpa30BATEIbHBIX OTHOIICHHMA
broka 1 "lucuurmumuel (Mogynu)" ydueOHoro miana. B coorBercTBUM ¢ pabouuM y4eOHBIM
IUIAHOM JHCUUIUIMHA m3ydaercss Ha 4 kypce (7 cemectp). Bua mpomexyTouHO# aTTecTanuu:
3a4er.

3 MUsydenuto  auCIUIUTUHBI  «OJEKTPOXMMHUYECKHME  METOJABI  aHalW3a B DKCIEPTHU3E
IIPOJIOBOJILCTBEHHBIX ~IMPOAYKTOBY» MPEAIIECTBYET M3yYCHUE JUCHUIUIMH «AHAJIUTHYECKAs
xumusy, «[IpuknagHoit xumuueckwid aHanu3», «[IpoOoOmoAroToBKa B IKOJOTHYECKOM
skcneprtu3ee». JlaHHas  AMCHMIUIMHA  SIBISICTCS  MPEIIISCTBYIOMIEH Ui JUCHUTUIAHBI
«CoBpeMEHHBIE METO/bl AHATUTUYECKOW XUMHN», «MeTOIbl SKOaHAIUTHYECKOTO KOHTPOJIS
CYNEPIKOTOKCHKAHTOBY.

1.4 TIlepeyeHp NJIaHHPYEMBbIX Ppe3yJbTAaTOB O0y4YeHMsl MO AUCHHUILVINHE (MOAYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMH 0CBOCHHUSI 00pa30BaTeJIbHON MPOrPaMMbI
N3yuenue nanHoM yueOHOM MUCIUILIMHBI HATIPABJICHO HA (DOPMUPOBAHHUE Y 00YUAIOIIUXCS
CJIEYIOIINX KOMIIETEHIUN:

KOZ[ W HAUMCHOBAHUEC UWHAMUKATOPA PeSyJ'ILTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
JOCTHIKCHUSA KOMIICTCHIITNN

ITK-3 Crnocoben mpoBoANTh pabOTy MO ONTUMHU3ALNHU CYIIECTBYIOIUX METOJIOB M METOJIMK aHAJIN3a BEIIECTB H
MaTepPHAJIOB, MPOAYKIMH C KCIOJIb30BAHUEM TEOPETHUYCCKUX 3HAHUA M MPAKTHYCCKUX HABBIKOB B OO0JIACTH
AQHAJIUTUYECKON XUMUU

HUIIK 3.1 JIeMOHCTpUpPYET 3HAHUS TEOPETUUECKHUX | 3HAem TEOPETUYECKUE ¢  METOJO0JOTHUYECKHEe OCHOBBI
U METOJIOJIOTMYECKUX OCHOB JICKTPOXUMHUYCCKUX | MUCHUILUIHHBI TCHICHIIUU pa3BUTHS COBPEMEHHBIX
METOJIOB aHaJn3a AIEKTPOXUMUYECKAX METOJIOB aHAIIN3a W UCCIICTOBAHUS
yMeem WCIIONB30BAaTh 3HAHUS B OOJIACTH COBPEMEHHBIX
ANEKTPOXUMHUYCCKAX METOJOB aHAlM3a Ul HCCIEJOBaHUS
O0OBEKTOB CO CIOKHOM  MarpuieH, BKIOYas OOBEKTHI
OKpYXarolieu cpenbl

61a0eem HABBIKAMHU TOCTPOCHHS CXEM aHAJM3a Pa3sIUIHBIX
00BEKTOB METOJIAMH aHATUTHYCCKON DIICKTPOXUMUH

UIIK 3.2  JleMoHCTpupyeT  CHOCOOHOCTH | 3Haem TEOPETUYECKUE OCHOBBI BEIOOpa
NIPOBEJCHUSI  anpo0alMK  BJIEKTPOXUMHUYEKHX | JIEKTPOXMMHUYECKOr0 MeTOoJa aHaiu3a W criocoba
METOJIIK aHanms3a MPOJAOBOJIECTBEHHBIX | MMPOOOIIOATOTOBKA B 3aBUCHMOCTH OT MAaTpHUIBI OOBEKTa,
MIPOAYKTOB M CEITBCKOXO3IUCTBEHHOTO CHIPhS MPUPOABl W COJAEPXKAaHHWSA OIPEIeNsieMOro KOMIIOHEHTa,

TpeOyeMol TOYHOCTH aHAIH3a

YMeem WCTIONb30BaTh TEOPETUUECKHE 3HAHHA Ul BbIOOpA
MCTOIWKW aHalin3a W TIIPOBCIACHUA €€ anp06au1/m n
BaJIMAalMM

6nadeem HaBBIKAMH CaMOCTOSITEIbHOTO OCBOCHHUSI HOBBIX
3HaHMH M NIpO(eCcCCHOHAILHOM apryMEHTALNH




[1K-5. CiocoGeH NpUMEHSTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHS AHAJIUTHYECKOM XHMHH TpPHU
aHaJIM3€ MOJIYICHHBIX PE3yIbTaTOB

HIIK 5.1. JemoHcTpupyer 3HaHUA 3Haem TEOPETUYECKUE U METOJOJIOTHYIECKHUE OCHOBBI
JJICKTPOXUMHUYECKHX  METOJIOB a”Ham3a u JUCIUILIAHBL,

CHOCO6HOCTL HUCIIOJIB30BAaTh JOTU 3HAHUA npu
KOHTpOJIE MMPpOAOBOJILCTBECHHBIX MNPOAYKTOB nu
CBIPbA

yMeem  WUCIONb30BaTh 3HaHUS B obnactu
COBPEMCHHBIX METOJOB aHaJIW3a MIJIsl HCCIIEIOBaHMSA
MPOLIECCOB,  MPOTEKAIOLINX B CIOXKHBIX CHCTEMaxX U
KOHTPOJIS coJepKaHus KOMITOHEHTOB B
MIPOJAOBOJIBCTBEHHBIX IPOAYKTaX

énadeem  HABBIKAMH  IIPAKTUYECKOTO  NPHUMEHEHHSA
COBPEMCHHBIX AHAIUTHYECKHX METOJOB K aHAJIU3y
CEJIbCKOXO3SIIICTBEHHOTO CBHIPhSl U MPOAOBOIBCTBEHHBIX
MIPOAYKTOB

UIIK 5.2 JleMOHCTpHpYET CIIOCOOHOCTH 00CYKIATh 3Haem  TEHICHLUU pa3BUTHA COBPEMEHHBIX
MOJIy4EeHHBIE HKCIIEPUMEHTANIBHBIE PE3YJIbTaThI 3IEKTPOXMMUYECKUX METOJIOB aHAIIN3a,;

ymeem OPUMEHATh  KOMIUIEKCHBIH — IOIXOJ,
ONHUpAIOLINICI Ha  TEOpETHYECKHE 3HaHUS W
NPaKTUYECKUH OIIBIT, IPH OLICHKE PE3yNbTaTOB aHaIM3a
1 MICCIEI0BAHUI

énadeem  HaBBIKAMHM  IIJIAHUPOBAaHWA  IIPOBEICHHS
9KCIIEpPUMEHTA " o0CyXIeHNs MOJTY9EHHBIX
9KCIIEPUMEHTAIBHBIX PE3yIbTAaTOB

PesynbTarhl 00yueHMs O JUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHHS BCEX BUIOB
KOHTaKTHOM M CaMOCTOSITEJIbHON paboThl 00yYarOUINXCs B COOTBETCTBUU C YTBEPKJIECHHBIM Y4EOHBIM
IIJIAHOM.

WMHAuKaTopsl TOCTHKEHUS! KOMIIETEHIMA CUMTAIOTCS C(HOPMUPOBAHHBIMH TIPH JTOCTHKCHHU
COOTBETCTBYIOLIMX UM Pe3yIbTaTOB 00Y4EHUS.

2. CTpyKTYypa M coiepKaHNe QM CIUIIIHHbI
2.1 Pacnpesnesnenue TPy10EéMKOCTH IMCHMILJIMHBI 10 BUAAM padoT

Bunst pador Bcero ®dopma o0yueHust
4acoB OYHas
7
ceMecTp
(gachl)
KoHTakTHas pa6oTa, B TOM 4HcJe:
AyIuTOpHBIe 3aHATHS (BCero): 102 102
3aHATHUS JICKIIMOHHOTO THIIA 34 34
J1a00paTOPHBIE 3aHATHS 68 68

MPaKTUYCCKUC 3aHATUA
CEMHHAPCKHE 3aHATHS
HWNuas koHTaKkTHas pa6ora:

Konrpois camocrositensHoi pabotsl (KCP) 6 6
IIpomexxyrounas arrectranus (MKP) 0.2 0.2
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 71,8 71,8
Odopmienne 1abopaTopHBIX padboOT 18 18
CaMocTosTENbHOE U3YUEHHE TEOPETUUECKOIO MaTepraia 32 32
CamocTosITeNbHOE pelieHne 3a1a4 - -
IoArOTOBKA K TEKYIIEMY KOHTPOJIIO 21,8 21,8
KoHTpoab:

TloaroroBka Kk sK3aMeHy

Oobmas yac. 180 180
TPY/10eMKOCTh B TOM YKCJIe KOHTAKTHasi padora 108.2 108.2
3a4. eI 5 5

2.2 Cogepxanmne TUCUMIJIMHBI
Pacnpenenenne BuoB yueOHOM pabOTHI U MX TPYAOEMKOCTH IO pa3jieiaM AUCLHUIUINHBL

Paznenbl (TeMbl) AUCIMIUIMHBI, U3y4aeMbie B / ceMecTpe(ouHas (popma oOydeHwHs)
| Ne | HanmenoBanue pasnenos (Tem) KonuuectBo yacos




Bueaynut
AynutopHas caya
opHast
Bcero pabota
pabota
JI 113 JIP CPC
1 OO0111e BONPOCH! 3JIEKTPOXUMHYECKHX METO/I0B 4 2 _ _ 2
' HCCIIeIOBAHUS ¥ aHAIN3A
2 [ToTeHUMOMETpHYECKHE METOBI aHATIH3A U 40 10 ) 20 10
HCCIICIOBAHHUS
3. CriocoObI pacueTa KOHIICHTPAIUA B 36 6 _ 10 20
MOTEHIIMOMETPUYECKOM aHaJIN3e
OO01re BOnpoch! BOIBTAMIEPOMETPHH.
4. Knaccuukanus HHIUKATOPHBIX 3JIEKTPOIOB, IPUMEHAEMBIX B 27 8 - 10 19
BOJIBTAMIICPOMETPHHI
5. CoBpeMeHHbIE BapUaHThI BOJIbTAMIIEPOMETPUH 38 6 - 22 10
6. [IpakTHyeckne acreKThl OTEHIMOMETPHYECKOTO 1 188 | 2 ) 6 10,8
BOJILTaMIIEPOMETPUYECKOTOMETO/IOB aHAJIN30B
UTOI'O no pazoeram oucyuniurvl 173,8| 34 68 71,8
Kontpons camocrogrensHoi pabotsl (KCP) 6 - - - -
IIpomesxyrounas arrecrarus (MKP) 0.2 - - - -
[ToaroroBka K TeKylnieMy KOHTPOJIIIO - - - - -
O0611as1 TPYAOEMKOCTD 110 TUCIUILIHHE 180 - - - -

[Mpumeuanue: JI — nekiun, [13 — npaktudeckue 3anstus / cemunaps,JIP — mabopatopHbie

3aHATHA, CPC — camocrosTensHas pa60Ta CTyJACHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTLIAHBI
2.3.1 3anaTud JeKIMOHHOI0 THIIA

HaumenoBanwme pazena(TeMsr)

Copeprxanue pasnena(TeMbr)

®opma
TEKYILETO
KOHTPOJIS

3

4

1.|O0mme O6mne
AIIEKTPOXUMHUYECKUX

HCCIICAOBAHUA U aHAJIN3a

BOIPOCHL
MCTOJOB

MCTOOOB aHaJIu3a.

aHaJ’II/ISa.KIIaCCI/I(I)I/IKa]_II/IH SJICKTPOXUMHUICCKUX

BONPOCBIJICKTPOXUMHUYCCKUXMETO0B
HUCCIICAOBAHUA H

YO

2 |llorerumomerpuyeckue
aHaJIM3a U UCCIIETOBAHMS

METOJIbI

Honomerpusi(npsiMasi moteHnnomerpus). OCHOBHBIE

nonoxernwns Teopun MCHO. Kiaccuduranus UCO.
Teopus memOpanHbIXTIOTeHIHAIOB VICD. OCHOBHBIC
xapakrepuctuku UCD. [loTeHnromerpuyeckue
n3Mmenenus ¢ UCO. TexHuKa SKCIIEpUMEHTA.
®daxkTophl,

BIIMSIOIINE HA IPaBUIBHOCTD OTIPEETICHUH.
IorpemHocTs HOHOMETPUYECKUX onpeaencHui. Poib
notenromerpuu ¢ MCOB MOHNTOpHHTE 0OBEKTOB
OKpY>Karoliei cpepl.
[ToreHunomerpuueckoe
MPUHIIUIIBI MeToa.

TUTPOBAHUE. O06mrue
Meron I'pana B
MMOTCHIIMOMETPUICCKOM TATPOBAHUU. Tumner
MHIUKATOPHBIX AIEKTPOOB. OcobeHHocTH
CTEKJITHHOTO 3JekTpoma. Kpartkuii 0630p MeTonoB
MOTEHIIIOMETPHUYECKOTO

TUTPOBAHUSA (KI/ICJ'IOTHO-OCHOBHOFO,

OCaXICHU, OKHCJICHUA-BOCCTAHOBJICHUS,

KOMIIIEKCOOOpa30BaHus).

3.|Croco0sl pacueTa KOHIIEHTpAIH B
MOTEHIIHOMETPHYECKOM aHAJIH3e

Crioco0bI pacueTa KOHIICHTPAIMH B MOTCHIIHOMETPHH:
cnoco0  TpamyMpoBOYHOro  rpaduka;  CHOCOOBI
CTaHAapTHOU JI00aBKH (omHO, JIBOMHOM,
MHOT'OKPATHBIX); CIIOCO0

pa30aBICHUS U TIP.

P3




4.|06mwme BOTIPOCHI
BoJbTamnepomerpun. Kiaccudukanms

WHIIUKaTOPHBIX
JJIEKTPO/JIOB, TIPUMEHSEMbIX B
BOJIbTAMIIEPOMETPUH

O6mme  Bompochl. [loHsATHE O  HOJSPU3AIUH. K
Konuentpaunonnast MOJsApU3aLysl. CBoiicTBa
mpefensHoro  ToKa. IlepeHampspkeHHE — BBIACIICHHS
Bozmopona. [Torstue o Toke oOMeHa. BriBox ypaBHEHHS
MOJIIpU3AIliy. BenndrHaa MoTeHIHala TTOTYBOIHEI IS
CITydasi CMEIIaHHOW MOJISIPU3AIIIH.

Knaccmbnxauna MHAWKATOPHBIX 3JICKTPOOB,
MPUMCHACMBIX B BOJIbTAMIICPOMCTPUN

5. |Knaccuueckas nonsiporpadus

Kitaccuueckas nossiporpadusi. K
Oo61me TTOJIOKEHMS. YpaBaeHue UnpkoBuya.
PazHoBHIHOCTH HOJSIPOTpadhUICCKOro

MeTona. IIpuinoskeHus MONApOrpadhuuecKoro MeTosa|
(ompenenenue 4YHciaa BJIEKTPOHOB, MPUHUMAIOIINX|
y4yacThe B TPOIECCe BOCCTAHOBICHUSI-OKUCICHUS
BELIECTBA Ha OJJIEKTPOJE; H3YYEHHE KOMIUIEKCHBIX
COeIMHEHU; U3YyYeHUE SIBIICHUS

TayTOMETPUU; U3yUCHHUE CTPYKTYPhI COCTUHECHUIN).

6.|CoBpeMeHHBIE BapUaHThI
BOJIbTAMIIEPOMETPHH.

CoBpeMeHHbIE BapHaHTHIBOIBTAMIIEPOMETPUHN - K
CUHYCOM/IaJIbHAS,IEPEMEHHOTOKOBAs, UMITYJIbCHAS.
OcobeHHOCTH (hOPMHUPOBAHHS AaHATUTHIECKOTO
curHana. AMIepomeTpudeckoe TuTpoBanue. IIpuHnun
MeTona. KpuBbleaMnepoMeTpH4ecKOro THTPOBAHHUS.
N3menenue X0Jia KPUBBIX THTPOBaHUS B
3aBHCUMOCTH OT  Xapakrepa MIPOTEKAHUS
MPOLECCOB. PeareHTsl B aMIepoMeTpUIECKOM
turpoBaHuu. Ilpumenenuen snektponos. Ilpunoxenue
aMIIEpOMETPUYECKOTO METOA.

7. HpaKTI/I‘IeCKI/Ie ACIICKTHI
MNOTCHIUOMETPUYCCKOT'O u
BOJIbTaMIIEPOMETPHUICCKOTOMETOJ0B
aHaJIN30B.

ABtomarusanusa metona I1T u BA. Tumsl K
WHINKATOPHBIX AJIEKTPOIOB,UCIIOIE3YEMBIX

BITHUX METO/aX UCCIICIOBAHUS.

OcobeHHOCTH TPOOOMOATOTOBKH OOBEKTOB
OKpYyXarouieu cpenbl IS neiei
3JEKTPOXHUMUIECKOTO aHaJIH3a.

2.3.2 3aHATHSA CEMHUHAPCKOro TUNA (MpaKTHYecKue /

ceMHHAPCKHE3aHATHs/J1a00paTOpHbIe PadoThI)

Ne ®dopma
HanmeHnoBaHme m1ab0paTOPHBIX padOT TEKYIETo
KOHTPOJIS
1 3 4
1. |Ompenenenue ocHOBHBIX xapakrepuctuk MCO. JIP
IToTennmomeTpruyeckoe omnpeneieHne cynbpar-uoHoB B Bomax cPb- JIP
CEJIEKTUBHBIM 3JIEKTPOJIOM
3. |IloreHmomerpuyeckoe ompeseraeHue (TOpUA-UOHOB B 3yOHOH macte ¢ JIP
MTOMOIIBI0 PTOPHUI-CENEKTUBHOTO AIIEKTPOIa
4. |IloreHIMOMeETpHYECKOE oIpeneNneHue KOHCTaHT JUCCOLMAIIH JIP
(dhochopHOI KHCTOTHI
5. |HMoHoMeTpuueckoe omnpesieNieHre KaabIus B MOJIOKE. JIP
6. |Ompenenenue KOHIIEHTpaLH X-MOHOB METOJ0M J00aBOK c JIP
ncnons3oBanuem NCO.
7. |U3yuenue 3aBUCUMOCTH AQHAITUTUYECKOT O CUrHaza OT  pa3JIMYHbIX JIP
napameTpos B metone UBA
8. |MHBepCHOHHO-BOJIBTAMIIEPOMETPHIECKOE omnpeneneHme TSKEITBIX JIP
METa/UIOB Ha BPAIIAIOIIEMCs] CTEKIOYTJIIEPOIHOM 3JIEKTPOJE METOJ0M
IpalynpoOBOYHOIO Tpaduka




9. |VMHBEpCHOHHO-BOJIIBTAMIEPOMETPHIECKOE. oTpezieIeHIE TSDKEJBIX JIP
METAIJIOB HA BPAIIAIONMIEMCS] CTEKJIOYTIEPOJAHOM 3JIEKTPOAE METOJOM
CTaHJapTHOH T00aBKH

10. |lHBepCcCHOHHO-BOJIBTAMIIEPOMETPHYECKOE orpezieieHue TSDKEJIBIX JIP
METaJJIOB B IPUPOJHBIX U MUTHEBBIX BOJIAX

11. |Beibop pabounx yCIOBUi ofpeiesIeHUsI JJIEMEHTOB pu JIP
MHOTOKOMIIOHEHTHOM KOHIICHTPUPOBAHUH

12. |MHBepCHOHHO-BOIBTAMIIEPOMETPHUYECKOE onpezesieHue TSKENBIX JIP
METAJJIOB B ITUIIEBHIX MPOAYKTAX

13. |Onpenenenue AQHTHOKCU/IAHTHOU AKTHBHOCTH WHIUBHUYaIbHBIX JIP
AHTHUOKCHJIAaHTOB

14. |lHBepCHOHHO-BOIBTAMIICPOMETPHUYECKOE oTpezieIeHHIE TSDKEJIBIX JIP
METaJJIOB B MTUIIEBBIX MIPOIYKTaX (CaMocToATeNbHas paboTa)

[Mpumedanme — 3amura adopatopHoit padotsl (JIP), BemonHenue kypcosoro npoekra (KII), kypcoBoit
pab6otsr (KP), pacuerHo-rpaduueckoro 3ananus (PI'3), pacuerHoro 3ananus (P3), nanucanue pedepara
(P), acce (3), komnoksuym (K), Tectuposanue (T), ycrasiii onpoc (YO) u T.1.

st Bcex mabopaTopHBIX pabOT pa3paboTaHBl M yTBEPXKICHBI HA 3acelaHUU Kadeapsl
AHATMTUYECKON XMMUU METOJUYECKUE YKA3aHUS

2.3.3 IlpuMepHas TeMATHKA KYPCOBBIX padoT
KypcoBas paboTta He mpeycCMOTpeHa YUEOHBIM IIJIAHOM.

2.4 Tlepeyenb y4eOHO-METOAUYECKOIO oOecrmevyeHHs IS CAMOCTOSTEbHOW pPadoThl
00yuyauuxcst o JUCHUIJINHE

HepequL y‘IC6HO'MeTO,Z[I/I‘IeCKOFO obecneyeHus JAUCIUITIIIUHBIIIO

Ne Bun CPC BBITIOJTHEHHUIO CAMOCTOSITENEHON paboThI
2 3
IIpopaboTtka yuebHoro |[lromko T.I'., BoponoBa O.b.,Huxomaesa H.A., Kouwmmu B.B.
(Teopetnueckoro) marepuana |[[0TEHIIHOMETPHIECKHE METOJBI B aHAIH3e O0BEKTOB OKpY)Karomied cpespl /|
KpacHonap: U3narenbcko- noiurpaduueckuii nentp Kyol'y, 2014, 124 c.
[ronko T.I'., Boponosa O.b., Konmun B.B., Konmmnalx.H.
HHBepcnOHHASIBOIBTAMIIEPOMETPHUS B aHaimuse TUIIEBBIX
npoxayktoB / Kpacaomap: Tumorpagus OOO «['K Ampramokey, 2015, 190 c.
OOBEKTHI OKPYKAIOILEH Cpellbl U UX aHAJIUTHYECKUH KOHTPOJIb B 2-X TOMax /
nop pea. T.H. Illexosuosoii. . — Kpacuomap: Apt- Oduc. — 2007
2 |Bemmonanenue Hioonko T.I., BoponoBa O.b..Hukonmaeea H.A., Koumun B.B.
MHMBUIYABHBIX pacueTHbIX |[[0TEeHIHOMETPHYECKHE METOIBI B aHAIM3e OOBEKTOB OKPYXAaroOIIeH cpesl /

3aJaHUH
IIOATOTOBKA K TekymeMy
KOHTPOJIIO

u

Kpacuonap: U3natenscko- nonurpadudeckuii uentp Kyol'y, 2014, 124 c.
Ironiko T.I'., Boponosa O.b., Konmun B.B., Konmmnalx.H.
VHBEpCHOHHASBOILTAMIIEPOMETPHUS B aHaju3e MHIIEBBIX
npoxykroB / Kpacuonap: Tunorpagpust OOO «I'K Anbsrantokey, 2015, 190 c.
OOBEKTBI OKPYKAIOLIEH CPEbl U UX aHAJUTUYECKUH KOHTPOJIb B

2-x tomax / mox pex. T.H. IllexoBuosoii. . — KpacHomap: Apr-Oduc. —

2007

VY4yeOHO-MeTOANYECKIE

Marepuaibl I CaMOCTOATEIbHOW pabOThl OOYYAIOIIMXCS W3

4KCJIa MHBAIM/IOB U JIUL C OTPAaHMUYEHHBIMUA BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasnsroTcst
B (hopMax, alalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3[JOPOBbS U BOCIIPUATHS HHPOPMALIUU:
JUid U1 ¢ HapyILIEHUSIMU 3pEHUS:



—B MEYaTHOM (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe AJIeKTPOHHOTO JOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B IIe4aTHou Qopme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JInst aun ¢ HapyIIeHUSIMU OIIOPHO-ABHUIaTEIFHOTO amapara:
— B meyaTHoU (hopme,

— B (hopMe 31eKTPOHHOTO JJOKYMEHTA.

JlaHHBIA TIEpEeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
oOyJaronmxcs.

3. O6pa3oBaTe/IbHbIE TEXHOJIOTHH, IPUMEHsIEMble IPH OCBOCHHH JMCIHUIIJIMHbBI (MOAYJIfA)

B cootBerctBuu ¢ TpedboBanusmMu OI'OC BO peanuzanusi KOMIETEHTHOCTHOTO TOAX0/1a
MpeyCMaTpUBAeT HMCIOIB30BAaHUE B y4EOHOM IMpOIECCe aKTHBHBIX M HMHTEPAKTUBHBIX (hopMm
IIPOBE/ICHUS 3aHATHH.

Opranuzanusg H3y4eHHMs Marepuajla Kypca OCYLIECTBIISETCS Ha OCHOBE CHUCTEMHO-
JeSITeIbHOCTHOTO TOJX0Ja U MO3TAHOr0 ()OPMHUPOBAHUS YMCTBEHHBIX JAeHcTBHM. Jlekuuu u
nabopaTOpHBIE 3aHATHS CIIOCOOCTBYIOT (OPMHUPOBAHUIO Yy CTYJIEHTOB 0a30BBIX 3HAHWH,
OCHOBHBIX MBICIIMTENIbHBIX OIEpaluii, pa3BUTHUIO JOTMKHU. JIEKIMHM HOCAT MOTHUBAL[MOHHO-
MO3HABATENBHBIA XapakTep; J1a00OpaTOpHbIC 3aHATHS SIBISIOTCS CAMOCTOSITEIBHBIMH U HMEIOT
IpOoOJEMHO-TIOUCKOBBII  XapakTep. Ilpu BbImoNHEHHH 1a0OpaTOpHBIX paboOT peanusyercs
TBOpUECKass JAEATEIbHOCTh  CTYAEHTa, pa3BUBACTCSI KOMMYHHMKAaTHBHAsi  CIIOCOOHOCTb,
pa3BUBAIOTCSI  HAaBBIKM  apTyMEHTUPOBAaHHO  BBIpaXKaTb  CBOM  MBICIM U HaBBIKU
9KCIIEPUMEHTAIbHONU pabOThI.

Jis nosbimieHuss 3QQPEKTUBHOCTH Y4EOHOIO Ipolecca MCIOJIb3YITCS CIeayroIue
oOpa3oBaTeNbHbIE TEXHOJOTUHU: NH(OPMALMOHHO-PA3BUBAIOIIME TEXHOJIOIUH, HAaIIPaBJIEHHbIE HA
¢dbopMHpOBaHHE CHCTEMbl 3HaHUI, 3allOMMHAaHHE U CBOOOJHOE ONEPHUPOBAHHE HMH; METO]
MpOOJIEMHOTO U3JI0’KE€HUsl MaTepuana. JlJis yCHEeIHOro OCBOEHUS AUCLUMIUIMHBI CTyJEHTam
HE00XO0/AMMO OBJIAJIETh HABBIKAMU MPOBEAECHUS MOUCKAa HEOOXOAMMON HaydyHOH MH(popManuu B
¢donnax 6ubarorexu. [y 3aKpemieHus] MOJyYeHHBIX TEOPETUUYECKUX 3HAaHUW U MPaKTUYECKUX
HaBBIKOB U C 1IeJIbI0 TPOPECCHOHATBHON OPUEHTAIMH NTPEAYCMOTPEHBI CEMUHAPBI-3KCKYPCUU Ha
MPeANpPUATHIX TOPOJa.

[Tpu BBIONIHEHNH 1a00PATOPHBIX PabOT U BO BpPEMS CAMOCTOSITEIbHON pabOThI CTYAEHTHI
MPOBOAAT pa3dop MpakTUYECKHX 3a7ad KaK CaMOCTOATEIbHO, TaK W PEHIaloT MpOoOJIEeMHbIE
CUTYyallUH B COCTaBE MaJbIX IPYIII.

JUis MHBaJIMJIOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI PEATHU3YIOTCS
UHIUBUAYAJIbHbIE  OOpa3oBaTelbHbIE  TEXHOJOTHUH, KOTOpbIE  TO3BOJISIOT  IOJHOCTBIO
WH/IMBUYAIM3UPOBATh COJEPXKAHUE, METOAbl M TEMIIbl Y4eOHOH JeATeNIbHOCTH HWHBAIUAA,
BHOCHUTH BOBpEMsI HEOOXOAMMbIE KOPPEKTUBBI, KaK B JI€ATEIbHOCTh CTYy/I€HTAa-UHBAIN/IA, TaK U B
JESATENBHOCTD NIPENOJaBaTENs.

4. OueHOYHBbIE CPeACTBA /UIA TeKyIIero KOHTPOJSA YCHeBAeMOCTH M NMPOMEXYTOYHOI
arrecTanuu
OreHOuHBIE CpescTBa MpeaHa3HAueHbl Ui KOHTPOJSL M OLIEHKH 00pa3oBaTeNbHBIX
JOCTUKEHUI oOyuaronuxcs, OCBOUBIIUX MIpOrpaMMy yueOHOU JUCIUTTNHBI
«DJIEKTPOXUMUYECKUE METOABI B IKCIIEPTU3€E MMPOIOBOJBCTBEHHBIX IPOAYKTOB.
OneHouHble CpeACTBa BKIIIOYAIOT KOHTPOJIBHBIE MaTepHallbl Il MPOBEACHHS TEKYIIero
KOHTPOJIA B (popMe pa3HOYPOBHEBBIX 3a/laHUM, PACUETHBIX MWIMTBOPUECKUX 3a/laHUM, OTYETOBIIO
n1a0opaTOpHBIM paboTaM U MPOMEKYTOYHOI aTTecTalMu B (hopMe BOIIPOCOB U 3a/I1aHUM K 3aUeTy.

CTpyKTypa OLlEeHOUYHBIX CPEACTB /ISl TeKYIeH U MPOMeKYTOYHOM aTTeCTAlMU

HanmenoBanue
Ne KoHnTponupyemsie Kon kouTponupyemoit OLIEHOYHOI'OCPEJCTBA
n/m pas3eibl (TeMbl) KOMIICTEHITNH (MITH ee




JUCIUIIINHBI 4acTH) Texyuuit [IpomexyTto
KOHTDOIIb JHAsaTTeC
Tays
OO0mmue BOTIPOCHI BOMpocCH! 1-3 u3
IIEKTPOXUMHUUECKUX [K-3 YO HepeyHsl BOIPOCOB
METOI0B HCCIIEIOBAHUAN 1IK-5 JUIA 3a4€Ta
aHaM3a
[ToTeHIOMETpHUYECKHUE Borpockl 4-7, 9-
METOIBI aHaIm3a u gﬁ-g K 12 13 mepeuns
HCCIIEJOBAaHMS -
it JIP 1,2,4-11 BOIIPOCOB TSI
3adera
Croco0Ob1 pacuera BOMpocC 8§ U3
KOHLIEHTpaLluU B [K-3 P3 HepeuHs
[IOTEHLIUOMETPUIECKOM [K-5 BOIIPOCOB IS
HAIIE 3ayera
OOmue BOTIPOCHI Bompock! 13-
BOJIbTAMIIEPOMETPHUH. [K-3 19.29 u3
Krnaccugukarus T1IK-5 K nepedns
MHIMKaTOPHBIX BOTIPOCOB ZTA
JIEKTPOIOB, 3ayera
IIPUMCHACMBIX B|
BOJIBTAMIICPOMETPUU
Knaccuueckas Borpocsl 20-23u3
moJsiporpadus IK-3 K HepeyHs
IK-5 BOIIPOCOB JJIsA
3agera
CoBpeMEHHbIE BApUAHTHI BoOMpockl 24-28u3
BOJIETAMIIEPOMETPHUH. IK-3 K MepevHs
IK-5 BOTIPOCOB JIJIst
3aqera
[TpakTHYecKneacneKThII Bomnpocs! 12,
OTEHLIMOMETPUYECKOTO U TIK-3 K 29-34 u3
BOJIETAMITIEPOMETPUYIEC T1IK-5 JIP 3,12,13,14
nepeyHs
KOrOMETO/I0BaHAIN30B.
BOIPOCOB TSI
3aqera

IToxka3aTenu, KpUTEPHUHU U LIKAJIA OLEHKU CHPOPMHUPOBAHHBIX KOMIIETCHIM

Kon CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIIETCHIINY TUITAHUPYEMBIMPE3yIbTaTaM
HaNMEHOBaHWE 00y4eHHsI U KPUTEPHUSIM MX OILICHHUBAHUSI
KOMIETEHINH HIOPOTOBBIH 6a30BbIi IIPOJBUHYTHII
Omenka

Y 10BIETBOPUTETHHO/3aUTE Xopo1io/3a4TeHo OTiIMYHO/3a4TEHO

HO
I1K-5 3naem TeopeTHdecKHe U 3naem 3naem
croco0eH METOJI0JIOTHIECKHE TEOpEeTHIECKHe TEOPETHIECKHE u
MIPUMEHST OCHOBBI JIICIUTIITHHBI U | METOJOJOTHYECKHE METO/I0JIOTHYECKHUE
OCHOBHBIE HaTpaBJICHUSA pasBuTHs OCHOBBI OCHOBBI JMCIMIUINHBI
3aKOHBI U COBPEMEHHBIX JUCIUIITHHBI u HalpaBJICHUS
3aKOHOMEPHOCTH EKTPOXUMHUUECKUX HaINpaBIICHUS pas3BUTHS
pasBHUTHS METOJIOB aHAJIN3a pasBUTHS COBPEMEHHBIX
aHAITNTHYECKON COBPEMEHHBIX EKTPOXUMHUUECKUX
XMMUH IpU INEKTPOXUMHUUECKH METOJIOB aHanu3a;




aHammu3e X METOJIOB aHAJTN3a; JIEMOHCTPHUPYET
TTOJTyYCHHBIX JEMOHCTPHPYET 3HAHHSA
pe3yIbTaToOB CIOCOOHOCTH MHOTOYPOBHEBBIX
yCTaHABJIUBATh MEKTUCIIATUTAHAPHBI
CBSI3b: CBOMCTBa X CBsI3EH
o0beKTa —  METOQ
aHanmu3a
Ymeem WCIIOJIh30BATh Ymeem Ymeem
3HAHUS B 00JacTl | HMCITOJIb30BaTh HCIIOJIb30BAaTh
COBPEMEHHBIX 3HAaHUS B O0JIACTH 3HAHUS B oOmactu
AIEKTPOXUMHUIECKUX COBPEMEHHBIX COBPEMEHHBIX
METOJIOB aHaJIM3a UL | DIIEKTPOXUMIYECKU ANEKTPOXUMUICCKHAX
HCCIICIOBAHUS MIPOIIECCOB, X METOJIOB aHajH3a METOJIOB aHaJIH3a JJis
MIPOTEKAIOIINX B CIOKHBIX UL MCCIICIOBaHUS HCCIIeTOBAHMS
cucTeMax u KOHTPOJISI TPOIIECCOB, MPOIIECCOB,
COJICPKAHUS KOMIIOHCHTOB MPOTEKAOIIIX B | MPOTEKAIOIIUX B
B 00BEKTaX OKpYKaromen CJIOXKHBIX CHCTEMax CJIOKHBIX CUCTEMaX U
cpezsl u KOHTPOJIS KOHTPOJIS
COJICPXKAHUS COJIepIKAHUS
KOMITOHCHTOB B | KOMIIOHCHTOB B
00BeKTax o0BeKTax
OKpy>Karouiei OKpy>Karolen
Cpepl; cpensl;
JEMOHCTPHPYET JIEMOHCTPHPYET
YMEHUE yMCHHE
apryMEHTHPOBATh apryMeHTHPOBATh
COOCTBEHHYIO COOCTBCHHYIO TOYKY
TOYKY 3pCHUS 3peHHs, HaXOIUTh
yTH peleHus
MTO3HABATETBHBIX
3amay
Braoeem HaBBIKaMHU Braoeem Braoeem HaBBIKAMH
NPaKTHYECKOTO HaBBIKAMU MPAKTUIECKOTO
NPUMEHEHHUST COBPEMEHHBIX NPaKTHYECKOTO MIPUMEHECHUS
AHAIUTUIECKUX METOJOB K TIPUMEHECHHUS COBpPEMEHHBIX
aHaTU3Y 00BEKTOB COBPEMEHHBIX AHATUTHYCCKIX
OKpY>Karomiel cpeb AHATUTHIECKUX METOJIOB K aHalu3y
METOJIOB K aHAJIU3Y 00BEKTOB
00BEKTOB OKpYXaromien
OKpYy Karouiei cpensl;
Cpebl; JIEMOHCTPHUPYET
JEMOHCTPHPYET MHOTOCTOPOHHOCTh
CITOCOOHOCTh K | MOJXOJIOB,
MHOTOACIICKTHOMY MHOTOaCIIEKTHOCTh
00CYyXIEHUIO o0Ccyx)aeHus
mpobiem mpobiem
IK-3 3naem IpUpORY u | 3uaem mpupony u 3naem NIpUPOAY u
criocobeH 0COOEHHOCTH 0CcOOEHHOCTH 0COOCHHOCTH
IIPOBOJUTH (opmMupoBaHUA (opmupoBaHus (opMHUpOBaHUSA
paboty o AHAJTUTHYECKOTO CHTHANa B AHATTUTHIECKOTO AHATUTHYECKOTO
ONTHMU3AITIHI Pa3TUYHBIX CUTHala B | cUTHaia B
CYIIECTBYIOIIUX ANEKTPOXUMHUICCKUX Pa3IMYHBIX Pa3IMYHBIX
METOJIOB U METOJIax aHaju3a AJIEKTPOXUMHUIECKU AIEKTPOXUMUIECKUX
METOTUK X METOJ[aX aHAJIH3a; METOJIaX aHAIIN3a;
aHam3a CIIOCOOBI JIEMOHCTPUPYET




BEIIECTB, BBIABJICHUS YMEHHUE
MaTepHaJoB, 3HAYMMBIX apryMeHTHPOBATh
TIPOAYKITUH C (axTopos, COOCTBEHHYIO TOYKY
HCIIOJIb30BaHUEM OKa3bIBAIOIINX 3peHus, HaXOIHUTh
TEOPETHIECCKUX BIIMSIHUC Ha | IyTH pemeHus
3HAHWH U AHATUTHYECKUI MMO3HABATEIBHBIX
MIPAKTUIECKUX CUTHAI ¥ | 3a1ad, TEOPETUYECKU
HaBBIKOB B MPAaBUIBHOCTh MPOCIICKHUBAS CBSI3U
obactu OTIpeIeIeHUs CBOWMCTBO 00BEKTA —
AHATUTHYIECKOH aHaJINTa 0COOEHHOCTH METOoJIa
XUMHUH aHaIu3a
Ymeem mpoBectn ananus Ymeem MIPOBECTHU Ymeem MIPOBECTHU
COCTOSTHUS BOIIpOCA, aHaIn3 COCTOSTHUS aHaIM3 COCTOSTHUS
HCTIOB3Ys JUTEepaTypHBIC BOIIPOCA, BOTIPOCA, HCHONB3Ys
HUCTOYHHUKU; HUCIIOJIb3YsL JIUTEPaTypHBIC
HPOBECTH OLECHKY H BEIOOP JIATEPATypPHbIE HWCTOYHHUKH; IIPOBECTU
HEOOXOAUMOTro 060PyIOBAHMS HWCTOYHUKH; TIPOBECTU OIICHKY HBBIOOD
" OLICHKY UBBIOOD HE00X0IUMOT0
BCIIOMOTATENbHBIX CPEACTBIJISA HEOOXO0IMMOTO obopynoBanus u
TIPOBEICHHS o0opyInoBaHUSL " BCIIOMOTaTEeNbHBIX
HCCIeI0BAHMIA; BCIIOMOTaTEIbHBIX CpencTB ISt
POBECTH BBIOOD, CPEICTB UL | TIPOBEICHUS
IPOBEPKY pa6OTOCHOCO6HOCTI/I MIPOBCACHUA HCCJ'IG,I[OBaHHﬁ; IPOBECTHU
CTaHJapTHOM METOAMKH | UCCIIEJIOBaHUIA; BBIOOD,
aHajau3a 3aJJaHHOTO IIPOBECTH BBIOOP, HIPOBEPKY
o6pasia TPOBEPKY paboTOCIOCOOHOCTH U
pabotocniocoOHOCT U U aJanTaluLo
aJZlanTaImio METOIUKH aHaIM3a
METOIUKHA aHaIu3auIss | IS 3a1aHHOTO
3aIaHHOTO oOpasiia; MPOBECTH
obpa3sia CpaBHUTENLHBIN aHATN3
METOIUK
aHanu3a 00BEKTa
HCCIICIOBAaHMS HBBIOPATh
ONTUMAIIEHYIO
METOJIUKY
Braoeem HaBBIKAMU Bnaoeem naBbikamu Brnaoeem HaBBIKAMU
HpOBe}]eHI/IH HCCHCHOBaHHﬁH HpOBeI[CHI/IH HpOBeI[eHI/ISI
aHanm3a, OCHOBaMHU UCCIIEIOBAHMMA U | HCCIeIOBaHUI u
IUTAHUPOBAHUS IKCIIEPHUMEHTA aHaiM3a, OCHOBaMH aHam3a, OCHOBaMH
nu HHaHI/IpOBaHI/IH HHaHI/IpOBaHI/IH
HpOBe}]eHI/IH HCO6XOHI/IMBIX 3KCHepI/IMeHTa u 3KCHepI/IMeHTa nu
pacdeToB MIPOBEACHUS MIPOBEICHUS
HEOOXOIUMBIX HEOOXOIUMBIX PacUeTOB;
pacueTos; JIEMOHCTPHUPYET
CIOCOOHOCTBIO CITOCOOHOCTH
aIanITHPOBATh aJanTUPOBaTh
HM3BECTHBIE CTIOCOOBI CTaHIAPTHYIO METOAMKY
MPEIIOATOTOBKU OTIpEICIICHUS aHAJIMTa
00BeKTa K K
BBIOpaHHOM HCCIeyEMOMY
CTaHAapTHOU 00BeKTy
METO/IMKE aHaTnu3a

TunoBbie KOHTPOJIbHBbIE 32JaHUS MM MHbIE MaTEPHAJIbI,HE00X0AMMBIENJIsA OLEHKH
3HAHMH, YMEHMi, HABBIKOB M (WJIH) ONBITAAEATEIbHOCTH,XaPAKTEPU3YIOIIHMX 3TAlbl
(opMupoBaHusI KOMIIETEHIIHII B Ipolecce 0CBOCHUSIOOPAa30BaTEJbLHOMIIPOrPaAMMBI

Texkymuii KOHTPOJIb IPOBOAMTCA IIyTEM IIPOBEIEHHUS OINPOCOB CTYIACHTOBBXOJE
1a00paTOPHBIX 3aHATHIA, B popMe coOeceIOBaHuUS MPH 3alUTe  J1a00opaTOpHBIX pabot, u
claye KOJJIOKBUYMOB.

Ilpumepnuiii nepeyenv  80NPOCO8, 0OCYIHCOAEMBIX NPU 3AWUMAX T1AOOPAMOPHBIX PAOOM,



U 01 N0O20MOBKU K KOMIOKEUYMY no pasdeny «llomenyuomempuyeckue memoovl ananuza u
UCCe008aAHULY'

1. Knaccudukanus 3J1eKTpOXUMHUYECKIX METOJJOB aHAIH3A.

2. llonsaTHe O ™OMYNPOHUIIAEMOW MeMOpaHe Kak BaKHEWIIEH COCTaBHOM YacTh
MOHCEJIEKTUBHOTO AeKTpoa. [Ipuunnbl Bo3HuKHOBEHUS AU (D (PYy3MOHHOTO MOTEHIIMAIA.

3.DneKTpoAbl CPaBHEHUS, UX XaPaKTEPUCTUKH U OCOOCHHOCTH IpuMeHeHus: B DXMA.

4. OcnoBable xapakrepuctuku HMCD. CmocoObl omnpeneneHus KodhOUIIMEHTOB
cenektuBHOCTH CD. Onpenenenue npezaesia 00HapyKeHUsI.

5. Knaccudukamus UCD. Xapakrepuctuka nepsuynbix MC3O. Xapakrepuctuka UCD ¢
KUIKUMH ~ MeMOpaHaMu.  XapaKTepUCTHKAa  CEHCHOWIM3UPOBAHHBIX  HMOHOCEIEKTHBHBIX
ANEKTPOAOB (ra304yBCTBUTENBHBIX, (DePMEHTATUBHBIX). DTOPUI-CENIEKTUBHBIN 3IIEKTPOJI, €ro
0COOEHHOCTH U IPUMEHEHHE.

6. Texnuka sxcnepumenTa npu padore ¢ UCO. dakTopsl, BIUAIOMNE HA MTPAaBUILHOCTh
onpeaeseHui pu ucrnoias3oBanuun MCH.

7. IlorpemHocTb MOHOMETPUUCEKUX ONPEICICHUN.

IlpumepHwiii nepeuenv 6onpocos O0asa 3awumel AAOOPAMOPHLIX padbom no pazoeny
«Bonvmamnepomempuueckue memoovt aHanu3a u uCCIe008aHUsLY

1. ITonsiTue 0 moNSApU3ALUH IEKTPOAA.

2. MexaHH3M KOHLIEHTPALIMOHHOW MOJSPU3AIIHH.

3. YpaBHeHHNE KOHIIEHTPAMOHHOW TOJISIPU3AINH IS CIydast TBEPOTO dIIEKTPOA.

4, CBolicTBa MPEACIBHOTO TOKA.

5. YpaBHeHHE KOHIIEHTPAIIMOHHOH MOJIIPU3ALNH IS CITydasi 00pa30BaHUS aMaJIbIaM.

6. Ilepenanpspkenue. O0mue nmoyoxkenus. [lepeHanpsoKeHUE BBIICICHHS BOIOPO/IA.
Teopuu, 00BsICHSIOINE BOSHUKHOBEHHE TIEPEHAIIPSKEHUS BBIICTICHUST BOJOPO/IA.

7. Ilpenensusiii Tok Ha PKD. YpaBuenue MnpkoBrya, €ro aHajiu3 v IpUMEHEHUE.

8. OOpatuMble 1 HEOOPATHUMBbIE FINEKTPOIHBIE TPOLIECCHI.

9. Tumnbl MHAUKATOPHBIX AJIEKTPOAOB, UCIOIb3yEMBIE B BOJIHTAMIEPOMETPUH.

10. OOocHoBanmMe BBIOOpa SUCHKM TIPU TPOBEIACHUU BOJBTAMIIEPOMETPUIECKHX
HCCIEAOBaHUSAX.

B pasnene «Cnocobwl pacuema KoHyeHmpayuu 6 nomeHyuoMempuyeckom aHaiuzen s
OIICHKH 3HAHWI, YMEHUH, HABBIKOB, XapaKTePU3YIOMINX dTarbl (()OPMHUPOBAHUS KOMIICTCHITUH B
mporecce  OCBOGHHMs  00pa3oBaTeNbHOM  MPOrpaMMBbI,  IPEIyCMOTPEHO  BBIMIOJIHEHUE
MBOPUECK0203A0AHUS/PACHEMHO20 3A0aHUsl, TITTBEI0 KOTOPOTO SBJISETCS Ha OCHOBE TOTYYCHHBIX
TEOPETUYECKNX 3HAHUI TPOBECTH OOOCHOBAHHBIN BHIOOp crmocoba pacueTra KOHIEHTPALUU
OTIpeIeNIIeMOr0 KOMIIOHEHTa B 00beKTe (110 3aJaHuIo0 npenojaBatess). [Ipu BEIOTHEHUH 3TOTO
BUJIa pabOTHI CTYIEHT CAMOCTOSITENIbHO MPOBOJIUT MOUCK METOJIUKH OTPENEICHNUsS KOMIIOHEHTA,
IUTAHUPYET SKCIIEPUMEHT, TTOJIydaeT YKCIIEPUMEHTaIbHBIC JAHHBIE M IIPOBOJIUT PACUYETHI. 3aluTa
PE3yNbTaTOB TBOPUECKOTO 33/IaHUS TPOBOAUTCSA B TPyIIe B (popMe YCTHOTO JOKIAa.

Ilpumepvr mem meopueckoeo 3adanus. - ONpenelieHne GTOPUA-HOHOB B MUHEPATHHBIX
BOJAX; - OMpeAeNiCHUE MeIU B BHHAX; - OMpEJENICHNEe KaJbIUs B MOAEIBHBIX CMECSIX METOJ0M
MHOTOKPATHBIX T00aBOK.

[TpoBenenne xoHmpobHblX pabom TO3BOISET OLICHUTH CTENEHb U TIyOMHY YCBOCHHS
TEOPETHIECKOr0 MaTepHajia, CIIOCOOHOCTh JIOTHYHO, IPAMOTHO W YETKO H3jaraTh MaTepHall,
omepupys TEepMUHAMH H3ydaeMoW AUCHUIUIMHBL. B pasnene «BompTammepomerpudeckue
METO/TbI aHAJTH3a» TIPETYCMOTPEHO BHITIOJTHEHHE JIBYX KOHTPOJIBHBIX PadoT:

KOHTpoJibHass pabora 1 Brmodaer wmarepuan pazaenoB  «OOmme  BOMPOCHI
BoJbTaMIiepoMeTpun» u «Knaccuueckast momisiporpadus»,

KOHTpOJbHasI paboTa 2 — «CoBpeMEeHHbIE BapUaHThI BOJIHTAMIIEPOMETPHI.

Breimonunenue o0yJarommMMcs KOHTPOJBHBIX PA0OT JEMOHCTPHPYET OCBOCHHE WM
crenyrmux npodeccuoHanbHbX kommereHmii — [1K-3, TTK-5.

[TepedyeHs BOPOCOB ISl IOJATOTOBKH K KOHMPOabHOU pabome 1.
1.ITonsiTHE O ONSIPU3AIIUN



2. MexaHu3M KOHIICHTPALMOHHOM MOJISPU3aIiH.

3. YpaBHEHHE KOHICHTPALIMOHHOM MOIAPU3aLUH AJISL CIIy4dasi TBEPAOTO NIEKTPOJIa.

4. CBoiicTBa IIpeeabHOrO TOKA.

5. YpaBHeHHE KOHIIEHTPAIIMOHHON MOJIIPU3ALINY IS ClTydas 00pa30BaHUs aMallbraM.

6. Teopust KOHBEKTUBHOM 1D Dy3HUH.

7. Tlepenanpspkenune. OOmme monoxenusi. llepeHanpspkeHue BBIACTCHHUS BOAOPOAA.
Teopuu, 00BsICHSIOINE BOSHUKHOBEHUE TTEPEHATIPSKEHHSI BBIJICICHUS BOAOPOA.

8. Knaccuueckas mnomsiporpadus. OOmmii BUI M XapaKTEPUCTHKA BOJIBTaMIEPHON
KpUBOH B Kiaccuyeckod mnossgporpaduu. BnusHue mnpouecca BbIIENCHHS KUCIOPOJa,
PacTBOPEHHOTO B 3JIEKTPOJIMUTE, HA MOJISIPU3ALUOHHYIO KPUBYIO.

9. Ilpenensublit Tok Ha PKD. YpaBuenue MnbkoBuya, €ro aHaan3 U NpUMEHEHHE.

10. O6paTumble U HEOOPATUMBIE SJEKTPOIHBIE IPOLIECCHI.

11. Ionsiporpaduueckrue MaKCUMYMBI.

IIpumep bunema konmponvHou pabomut 1.
BAPUAHT 1

1. Tlepenanpsxenue Belnenenus Boaopoaa. Teopruu, 00bIACHSIOMHIE IIPOLECC
MepeHanpsKEHUs BbIICIICHUS BOJIOPO/IA.

2. Ypasnenue Mnbkosuua mis ciaydas PKD. Ananus ypaBHeHuS.

[lepeuens BOMPOCOB Ji MOATOTOBKU K KOHMPOIbHOU pabome 2.
. Ocuunorpaduyeckas moisporpagus.
. KBagparHoBOSTHOBasITIEpEMEHHOTOKOBAS MOJIIpOrpadus.
. IHBepCHOHHBII BOIbTaAMIIEPOMETPUUECKUN aHAIU3.
. CunycouanbpHasi IEpeMEHHOTOKOBAS MOISIporpadusi.
. UmniynbcHas nonsiporpadus.
. UHiuKaTOpHBIE 3JIEKTPO/IBI B BOJIBTAMIIEPOMETPHH.
. Ob6ocHOBaHUE BHIOOPA SUEHKH B METOIE BOJIBTAMIIEPOMETPHUH.
. [Ipumenenue nonsporpaduu Mpu U3y4eHUH KOMIUIEKCHBIX COEIMHEHUH, CTPYKTYPHI
OpPraHUYECKUX COCITMHEHUM, SIBIICHUS TAYTOMETPUHM OPTaHUUECKUX COETMHEHUI.
9. [IpuHIMITBI aMITEPOMETPUUECKOTO TUTPOBAHHUSI.
10. KpuBble aMIiepoMeTprIecKoro THTPOBAHUS.
11. ITpunoxxeHue MeToAa aMmrepoMeTpruueckoro TutpoBanus (onpenenenue [P ocanka,
onpeieIeHue KOHCTaHT HECTOMKOCTH KOMIIJIEKCHBIX HOHOB).

coO~NOoOOOUTh~ WN -

Ipumep bunema koHmpovLHOU pabomol 2.

BAPUAHT 1

1. Ocobennoctu GopMHUPOBAHUS AaHAIUTHYECKOTO CHUTHAIAa B METOJE CHHYCOMJIAIbHOM
BOJIETAMITIEPOMETpUH. [IpUMEHEHNE CHHYCOMIAIBHON BOJBTAMIEPOMETPHH U HW3YUEHHS
AJIEKTPOXUMHUYECKHX IPOLIECCOB.

2. KpuBble amMriepoMeTpu4eckoro THTpoBaHus. M3MeHeHre Xo0/ja KPUBBIX THTPOBAaHUS B
3aBHCUMOCTH OT XapakTepa MPOTEKaHUs MPOLIECCOB.

Kpumepuu évicmasnenus oyeHOK npu nposeoeHuu mexkyujeco KOHmpoas ycnesaemocmu —
KOMIOKBUYM/KOHMPOIbHAA paboma.

OYeHKa «OMIUYHO».TIYOOKHE WCUEPIBIBAIONINE 3HAHUS MaTepuana, JIOTHYECKU
MocIieI0BaTeIbHbIe, TOJTHBIC, MPABUIbHBIE M KOHKPETHBIE OTBETHI HA BOIPOCHI OMIIETA;

HUCITIOJIB30BAaHUC B HeO6XO)II/IMOI>'I MEpPE B OTBETAX TCPMHUHOJIOIUN AVCHUILIINHBI, HpeHCTaBHeHHOﬁ
B PEKOMEHIYEMbBIX Y4EOHBIX MTOCOOHIX U JOMOIHUTENIBHOM IUTeparype;

OyeHKa  «xopowio»:TBEpABIE W  JOCTATOYHO  TIOJHBIE  3HAHMUS  MaTepuana,
MocJeIoBaTelbHbIE, TPABHIIbHBIC, KOHKPETHBIC OTBETHI Ha MIOCTABICHHBIE BOITPOCHI, MOT'YT OBITh
AONYIICHBI HCECYHMICCTBCHHBLIC HCAOUCTHI B OTBCTAX W HC3HAYUTCIIBHBIC HAPYHICHUS JIOTUKU
W3JIOKCHUS MaTepHala,

OYeHKa «y008lemeopumenbHoy.3HaHUE U TOHMMaHWE OCHOBHBIX MaTepualia, Hajaudue

HECYIIECTBCHHBIX 0oImMO0K (He 6ostee 50%) mpu HECITOCOOHOCTH HX MOCIIEAOBATEIBLHOIO H



JOTUYECKOTO M3JI0KEHHS, BBI3BIBACT 3aTPyJHEHUE NCIIOIB30BAaHNE TEPMUHOJIOTHH AUCIUIIIIHHBL;

OYeHKa  «Hey0osNIemeopumenbHo» HENOHUMaHNe  CYLIIHOCTH  BOIIPOCOB,  IpyOble

CYILECTBEHHBIE OIIMOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IMUCHMEHHOMY H3JI0KEHHIO
Marepuaia.

3ayeTHO-3K3aMeHANMOHHbIE MATEPHAJIbI JJIS IPOMEKYTOYHOM aTTecTalluM (3a4eT)

Bonpocwi 03 noocomoexu k 3auemy:

1.Knaccudukanus 3J1eKTpOXUMHUYECKIX METOJJOB aHAIH3A.

2. llonsaTHe O TMOMYNPOHHUIIAEMOW MeMOpaHe KaK Ba)KHEHIIEH COCTAaBHOW 4YacTH
MOHCENIEKTUBHOTO 3J1eKTpoia. [IpuyrHbl BOSHUKHOBEHUS AU(PPY3HOHHOTO MOTEHIHAA.

3.DneKTpoAbI CPaBHEHUS, UX XaPaKTEPUCTUKH U OCOOCHHOCTH IpuMeHeHus: B DXMA.

4. Ocnouble xapaktepuctuku HCD. Crocobbl ompeneneHust Kod(h(UIHMEHTOB
cenextuBHOCcTH MCD. OnpenencHue npezena 0OHApyKEHHUS.

5. Knaccudukanusa MCD. Xapakrepuctuka nepsuunbix MCD. Xapakrepuctuka UCO ¢
KUAKUMHM ~ MeMOpaHaMu.  XapakTepUCTHKAa  CEHCUOWIM3MPOBAHHBIX  HMOHOCEIEKTHUBHBIX
ANEKTPOAOB. (ra304yBCTBUTENBHBIX, (pepMeHTAaTUBHBIX). DTOPUI-CENEKTUBHBIA 3JEKTPOM, €ro
0CcOOEHHOCTH 1 IPUMEHEHHE.

6. Texnuka skcriepumenta npu padote ¢ UCO. DakTopsl, BIUSIONINE HA TPABUILHOCTD
onpenenaeHui npu ucnoibzoBanuu MCH.

7. IlorpemHocTb HOHOMETPUUCEKUX OMPEICTICHUN.

8. HHrepnperanus pe3ynbTaToB MOTEHIMOMETpHUueckux uaMepenuit ¢ MCD (MeTons
rpagyupoBOYHOrO rpaduka, cTaHIapTHOM 100aBKH, MHOTOKPATHBIX 100ABOK).

9. OO0u1ast XxapakTepUCTUKA METOJ1a IOTEHLIMOMETPUYECKOro TuTpoBanus. Meroz I'pana B
MOTEHIIMOMETPUYECKOM THUTPOBAaHUH. Pa3nuuHble THUNBI WHIUKATOPHBIX JJIEKTPOAOB IPHU
MOTEHIIMOMETPUYECKOM TUTPOBAHUHU.

10. Merox NOTEHIMOMETPUYECKOIO KHUCIOTHO-OCHOBHOIO THUTpOBaHUs. MHIMKaTOpHBIE
ANEKTPO/bI, HCIOJIb3yeMble HpPHU TMPOBEAECHUU KHCIOTHO-OCHOBHOIO MOTEHIIMOMETPUYECKOTO
TuTpoBaHMa. OOIIas XapakTepUCTHUKa CTeKJIssHHOro pH-merpuueckoro snextpona. IIpuunHsl
BO3HHMKHOBEHHS MOTEHLMAla acUMMETpUU CTeKIsiHHOro pH-anektpona M cmocoObl  ero
yCTpaHEHHS.

11. Meron NOTEHIMOMETPUUECKOTO OCATUTEILHOIO TUTPOBAHMSI.

12. Ponp NOTEHIMOMETPUHN B MOHUTOPUHIE OKPYXKAIOIIEH CpPeIbl.

13.IlonsATHE O MONSAPU3ALUU

14. MexaHn3M KOHIIEHTPALlMOHHOM NOJISpU3aIiH.

15. YpaBHeHue KOHLEHTPALMOHHON MOJISPU3ALMH AJIS Cllydasi TBEPJIOTO JEKTPOIa.

16. CroiicTBa mpeneapHOro TOKA.

17. YpaBHeHue KOHLEHTPALMOHHON MOJSpU3ALMY AJIs cllydas 00pa30BaHUs aMallbram.

18. Teopust KOHBEKTUBHOH MU D y3UN.

19. Tlepenanpsoxenne. OOmpe mnoioxxeHus. [lepeHanpsKeHWE BBIJICICHUS BOJOPOJIA.
Teopuu, 00BsCHSIONINE BOZHUKHOBEHUE NTEPEHAIPSKEHHSI BBIJICIEHUS BOAOPOA.

20. Knaccuueckas nomsporpadus. OOmUMH BUA M XapaKTEPUCTHKA BOJBTAMIIEPHOM
KpUBOW B KJaccuyeckod mossiporpaduu. BriusiHue mporuecca BbIIENEHUS KHCIOPOJa,
PacTBOPEHHOTO B 3JIEKTPOJIUTE, Ha MOISIPU3ALIMOHHYIO KPUBYIO.

21. Ilpenenbhslii Tok Ha PKD. YpaBuenune UibkoBuya, ero aHanu3 U pUMEHEHHE.
22. O6paTiMblie 1 HeOOpPATUMBIE TIEKTPOIHBIC TIPOIIECCHI.

23. Ilonsiporpaduueckne MakKCUMYyMBI.

24. Ocummorpadudeckas moysiporpagusi.

25. KBazipaTHOBOTHOBasIIEpEMEHHOTOKOBAs! OJISIpOrpadus.

26. 'HBepCHOHHBIH BOJIbTaMIIEPOMETPUICCKUN aHAJIH3.

27. CunycouaanbHasi IepeMEeHHOTOKOBAs MOJsIporpadusl.

28. UmnynbcHas nossiporpadus.

29. UHaMKATOPHBIE 3JICKTPO/IbI B BOJIBTAMIIEPOMETPHH.

30. OGocHOBaHKE BEIOOPA STUEHKH B METO/IE BOJITAMIIEPOMETPHUH.

31. Ilpumenenue noasporpaguu Mpu U3y4eHUH KOMIUIEKCHBIX COSAMHEHHUH, CTPYKTYPHI



OpPraHWYECKUX COCANHECHUH, SBICHUS TAyTOMETPHH OPTaHUYECKUX COSANHEHUI.

32. [IpuHIMITEI aMIIEPOMETPUYECKOTO TUTPOBAHUSL.

33. KpuBble aMIepoMeTpu4ecKoro TUTPOBAHHUSL.

34. IlpunoxeHue MeTo/a aMIepOMETpHUUEcKoro Tutposanus (ompenenenue [1P ocanxka,
OTpeJieIeHue KOHCTAaHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB).

MeToanyeckue MaTepuaJbl, ONpeAesiioIMe NPouelypbl OHCeHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapAKTEePHU3YIOIIMUX ITANbI
¢dopmMupoBaHHsIKOMIIETEH NI

MeToanyeckue peKOMeHIalUH NMPeENoAaBaTe/IsiM [0 MeTOINKe MPOBeIeHUs
OCHOBHBIX BH/I0B Y4€OHBbIX 3aHATHI

Jexkyuu

Metoauka 4TeHUs JIEKIIUHU

Jlexiuu SIBJISIFOTCSI OJTHUM M3 OCHOBHBIX METOJIOB OOYYCHHS IO TUCIUILINHE, KOTOPHIC
JOJDKHBI pelIaTh CIEAYIOLUE 3a1auu:

—M3JIOKUTh BAKHEWIIMKA MaTepual IporpaMMbl Kypca, OCBELIAIOIIUMNA OCHOBHBIE
MOMEHTHI;

—pa3BUTh Yy CTYIEHTOB MOTPEOHOCTh K CaMOCTOATENbHOM paboTe Haja ydeOHOH u
HAayYHOMIUTEPATYpPOU.

['maBHOM 3amadeil KaKIOW JIEKUUU SABJISETCA PACKPBITHE CYIIHOCTH TEMBI U aHAJIN3 €€
[JIABHBIX MOJOKEHUM. PekoMeHyeTcss Ha NepBOil JEKUMH JOBECTH JO BHUMAHHS CTYACHTOB
CTPYKTYpY Kypca U €ro pasjienbl, a B JaJbHEHIIEM yKa3blBaTh HA4aja0 Ka)JJ0ro pasiena, CyTh U
€ro 3aJlau, a, 3aKOHYMB H3JI0KEHHE, MTOABOIUTH UTOT 10 ATOMY pa3jeiy, YTOOBI CBS3aTh €r0 CO
CJIEIYIOLLUM.

Coneprxanue JeKIuit

Copepxanue JISKIUNA OompeernseTcss padbodeld mporpaMMoit kypca. KpaifHe kemareinspHo,
9YTOOBI KaKJas JIEKIMS OXBaThIBaJla U MCUEPIbIBAJia ONpPEAETICHHYI0 TeMY Kypca U MpeAcTaBisiia
co0Oi JIOTMYECKH BMOJHE 3aKOHYEHHYIO paboTy. Jlyumie cokpaTuTh TeMy, HO HE JOIYCKaTh
nepepriBa €e B TaKOM MECTe, KOTJJa OCHOBHAsSI UJIes €Ille IOJHOCThIO HE PacKphITa.

Jlabopamopnuvie 3anamus
Metonuka npoBeneHus jgaboparopHbix 3aHsATHA LlenmsMu mpoBeneHus 1ab0paTOpHBIX paboOT
SIBJISIFOTCSL:

—yCTaHOBJICHUE CBSI3€H TEOPUU C MPAKTUKOM B (hOpMe HKCIIEPUMEHTATIHLHOTO

MTOATBEPKICHUSI TIOJIOKEHUM TEOPHH,

—o0yueHue CTyICHTOB YMEHUIO aHAIIM3UPOBATh MOJIyUYEHHBIE PE3yIbTaThl;

—KOHTPOJIb CAMOCTOSITENIbHOIM pabOThI CTY/IEHTOB 110 OCBOCHHIO KypCa;

—o0OyueHue HaBbIKaM PO(HEeCCHOHATEHOM e TEIbHOCTH.

[lenn nmabopaTopHOTO MpaKTHKymMa JOCTUTAIOTCS HAWIY4YIIMM 0Opa3oM B TOM clydae,
€CIM  BBINOJIHEHHMIO  JKCHEPUMEHTa MPEALIeCTBYET  ONpeAesieHHas MOATOTOBUTENbHAs
BHeayauTopHas pabdota. [ToaTomy mpenomaBatens o0s3aH JOBECTH IO BCEX CTYIEHTOB Tpaduk
BBITIOTHEHUS TaOOPaTOpHBIX pabOT ¢ TeM, YTOOBl OHM MOTJIHM 3aHUMATHCS IIeJIEHANPABICHHOM
JIOMAaIITHEN TOATOTOBKOM.

[lepen HawamoM ouepeaHOTO 3aHATHSA TMPETNOJABaTENb JOHKCH YAOCTOBEPUTHCA B
TOTOBHOCTH CTYACHTOB K BBIMOJTHEHHIO Ja00OpaToOpHON pabOThl TyTeM  KOPOTKOTO
coOecer0oBaHUS W TPOBEPKH HAIWYHUS Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEICHUS
paboThI.

Memoouueckue  pekomenoauyuu,  onpeoenaruiue - npoueoypvl - OUEHUBAHUSA
Jabopamopuvix padom:

OrneHka «3auTeHO» BBICTABISETCS, €CIM BBIMOJHEHBI Bce 3afaHus JabopaTopHOI
paboThI, CTY/IEHT 3HaeT OCHOBHBIE TEOPETUUYECKUE U METOIMYECKUE aCTIeKThI, HEOOXOIUMBIE IS
OCBOGHHUSI MaTepuansa B paMKax BBIOJHIEMON IabopaTopHOW pabOThI, BIIAJEET METOAAMU
pacdera U 00pabOTKH MOTYYCHHBIX TaHHBIX, MOXKET MPABUIILHO UHTEPIIPETUPOBATH PE3YIIbTATHI,
IPaMOTHO UX MPEJICTaBIATh, CIIOCOOCH MPaBUIHHO OOBSICHUTH MOJYYCHHBIC TaHHBIC U IPUBECTU
MIPaKTUYECKHE MpUMephl. JIoMyCcKalOTCs HEe3HAYUTENIBHBIE OMMOKY, UCIIPABIICHHBIC CTYJICHTOM B
XO7Ie 3alIUThI Ja00paTOPHOI pabOTHI.



OneHka «HE 3auTEHO» BBICTABISIETCS, €CIM 3aJaHus 10 JiabopaTOpHOW pabore
BBITIOTHEHBI HE TIOJIHOCTBIO, CTYACHT HE BIAJCET TCOPETHUYCCKMMH W  METOAUYCCKUMU
aCTIeKTaMH, HEOOXOAMMBIMU JJII OCBOCHHSI MaTepualia B paMKaX BBITIONHSEMOW J1abopaTOpHOU
paboThI, HE BIaICeT METOJaMH pacueTa U 00pabOTKU MOTYYCHHBIX JaHHBIX, JOMYCKAeT IrpyoObie
OIMOKK B WHTEPIIPETALUU PE3YJIbTATOB, HE CIOCOOCH MPABHIBHO OOBSCHUTH IOJYYCHHBIC
JTAaHHBIC ¥ IPUBECTH MPAKTUYCCKUETIPUMEPBHI.

Memoouueckue  pekomenoauuu,  onpeoenalwue  npoyeodypvl  OUEHUBAHUA
cobecedosanusn:

OIICHKA «3a4TE€HO» BBICTABISICTCS, €CITU CTYIEHT YeTKO U3JaraeT OCHOBHOM
TEOPEeTUYECKHil MaTeprall B paMKaxX TEKYILIEro paszela, BiaJeeT OCHOBHOW TEPMUHOJIOTHEN MO
TeMe coOeceloBaHUsl, OPUCHTHPYETCS B METOJaX oOO0CCleueHus KadecTBa W OICHKH
COOTBETCTBUS, OOOCHOBAHHO M IOJIHO OTBEYAET HA BOIPOCHI M3y4yaeMOro pasjieia, rpaMOTHO
HCIIOJIb3YET TEOPETUUCCKUN MaTepua JIIs U3JI0KECHUS TPAKTUISCKUXBOIIPOCOB.

OIICHKA «HE 3aYTCHO» BBICTABIISICTCS, €CIIU CTYJCHT JEMOHCTPUPYET OTPHIBOYHBIC 3HAHHUSI
o TemMe cobecenoBaHus, 3aTPYAHIETCS MPUBECTU MPUMEPHI B paMKax OCBOEHHOTO MaTepuaia,
HE CTIIOCOOCH CBSA3aTh TEOPETUUCCKUIA MaTEepPHall C MPAKTUICCKIMHUBOIIPOCAMHU.

Memoouueckue pekomeHOAyUU K npuemy 3auema

CryneHThl 00s3aHBI CIaTh 3a4€T B COOTBETCTBHH C PACIHCAHWEM H y4COHBIM TUIAHOM.
3auet siBnsieTcss GOPMOI KOHTPOJIS YCBOCHUS CTYIACHTOM Y4eOHOUM MpOrpaMMbl MO JUCHUIUIMHE,
BBITIOJIHEHUST JTAOOPATOPHBIX PabOT, MOJATOTOBKM K YCTHOMY OIpocy (coOeceqoBaHUIo),
HAMUCaHMs T0KJIaI0B.

PesynpTar caaum 3adera Mo MPOCITYIIAHHOMY KYPCY MOJDKHBI OIICHHBATHCS KaK HMTOT
JEeSTeIbHOCTH CTYJIEHTa B CEMECTpEe, a MMEHHO — [0 TOCEHIaeMOCTH JICKIIHH, pe3ylbTaTam
paboTel Ha 1a0OPATOPHBIX 3AHATHSAX, BBIIIOJHEHHUS CAMOCTOSATEIbHOW paboTel. [lpu 3TOM
JIOMyCKaeTcsl Ha O4HOU Qopme o0ydeHus mporyck He Oonee 20% 3aHATHI ¢ 00s3aTENbHOMN
OTpabOTKON TPOMYIIEHHBIX JabopaTopHbIX padboT. CTyIAeHThl, Yy KOTOPBIX KOJUYECTBO
MPOIYCKOB, TPEBHIIAET YCTAHOBIEHHYIO HOpPMY, HE BBINOJHUBIINE BCE BHABI PadOT U
HEYyJIOBJIETBOPUTEIBLHO pabOTaBIIME B TEUYEHHE CEMECTpa, MPOXOJAT coleceloBaHUuE C
mpenojaBaTesieM, KOTOPBI OIpamirMBaeT CTyJAEHTa Ha MPEIMET BBISABICHUS 3HAHUS OCHOBHBIX
MTOJIOKCHUN JTUCIIATITHHEIL.

Kpumepuu oyenxu no npomedxcymourot ammecmayuu — 3a4em

OYeHKa «3aumeHoy. CTYNIEHT BIaJieeT TEOPETHMUECKUMHU 3HAHUSIMHU IO BCEM pasleiam
JTUCIUIUIAHBI, 00JIaJaeT MPAaKTHUYECKUMU HaBBIKAMU TPOBEACHUS IKCIEPUMEHTOB, BO3MOXKHO,
JIOMYCKAeT HE3HAYUTEIIbHBIC OINWOKW; CTYACHT YMEET IMPABWIBHO OOBSCHATH TPUIHHBI
MIPOLIECCOB U SIBIICHUH, UJLUTIOCTPUPYS OTBET MIPUMEPAMHU.

OYyeHKa «He 3aumenHo». MaTepHall HE YCBOEH BOBCE WMJIM YCBOEH YaCTUYHO, CTYJIEHT
3aTpyqHSIETCS TMPUBECTH TPHUMEPHI MO pasfenaM AUCIHUILTUHBL, MOKAa3bIBaeT OTPaHUYEHHBIH
00BEM 3HAHUH MPOTPAMMHOIO MaTepHaja, HE ITOKa3bIBaeT HABBIKOB JKCIICPUMEHTATHLHOU
paboThI.

5. Ilepedyenn y4eOHOM JIuTEpPaTypbl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YueOHas autepaTypa
1 bynuukos, I'.K. OCHOBBI COBpEMEHHOTO AJIEKTPOXUMHUYECKOTo aHanu3a: Yueb. [locobue

st crynenroB By3oB / K. Bymnukos, B.H. Maiicrpenko, M.P. BsceneB. — M.: «Mup»
BUHOM. JIa6opatopus 3nanmii. — 2003. — 592c.

2 DnekTpoaHaTUTHYECKHe MeTobl. Teopus u npaktuka / A.M. boun u np.; mox pen. @.
[oueIr; iep. ¢ anmiL. ox pea. B.H. Maiicrpenko. — M.: BUHOM. Jlabopatopus 3nanuii. — 2006.
—326c¢.

3 Kpuctnan, I'. Ananutnueckas xumus: B 21. T. 2 / I'. Kpuctuan; nep. ¢ anra. A.B.
lapmama u ap. — M.: BUHOM. JlaGopaTtopus 3nanuii. — 2009. — 504c.

4 OOBEKTHl OKPYKAIOIICH CpeIbl U UX aHATUTUYCCKUNA KOHTPOJIb B 2-X TOMax / MOX pel.
T.H. IllexoBuoBoii. . — Kpacnogap: Apt- O¢uc. —2007.



5 byauuxos, I'.K. MonuduipoBanHbie 31€KTPOJbl Ui BOJIBTAMIEPOMETPUN B XUMHH,
Ouvonorun u meauuuHe [DnekrponHsiii pecypc] / I'.K. bynuukos, I'.A. Eptiormn, B.H.
Maiictpenko. — OnekTpoH. 1aH. — Mocksa : U3narensctBo "Jlabopatopus 3Hanuit", 2015. —
419 ¢. — Pexum noctyna: https://e.lanbook.com/book/90273.

6 bemoctuH, A.A. IloTeHnmomerpus: (PHU3UKO-XMMUYECKHE OCHOBBI W TNPUMCHCHHUS
[DnexTponHbIi pecypc] : yued. mocoone — DnekTpoH. nan. — Cankt-IlerepOypr : Jlans, 2015.
— 336 c. — Pexum pocryna: https://e.lanbook.com/book/60646.

JIs1st OCBOCHUSI TUCUUILIMHBI MHBATUIAMHU U JIUIIAMH C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU
3JI0POBbsl HCIIOJIB3YIOTCS CICHUAIbHBIE CEPBUCHI B AJICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
(9BC), noctyn k KoTopbIM Opranusyetr Hayunas 6ubmmorexa Kyol'y.

JlononaurenbHas auTeparypa:
1. Amnanutuyeckas XuMHs: Y4eOHUK st cTyneHtoB By3oB B 31. T. 1 @ Metonsl

uneHTudukamu u onpeneneHus semects / mox pen. JLH. MockBuna. — M.: Akanemus. — 2008.
—575¢.

2. AHanuTHYecKass XUMUS: y4eOHUK JIJIsl CTYACHTOB By30B B 3T. T. 2 : Meronbl pa3neneHus
BEILIECTB M THOpUIHBIC MeTOIbl aHanu3a / moxa pen. JI.LH. MockBuna. — M.: Akagemus. — 2008. —
300c.

3. Jlamackun, b.b. Dnekrpoxumus [DnekrpoHHbI pecypc] : yueb. mocodue / B.B.
HamackuH, O.A. [letpuii, I'.A. Hupmuna. — DnexrpoH. nan. — Cankr-IlerepOypr : Jlans, 2015.
— 672 ¢. — Pexxum nocryma: https://e.lanbook.com/book/58166.

4. Xennel'., Tloxsporpadus  u BoJbTaMIEpOMEeTpus. TeOpeTHUECKHEe  OCHOBBI

Y aHAJIUTUYECKasl TpaKTHKa [DIEKTPOHHBIA pecypc| : y4debd. mocobue — DIEKTPOH. JaH. —

MockBa : MWznarensctBo '"JlaGoparopusi 3Hammit", 2017. — 287 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94136.

5.2. llepuoanueckas JuTepaTypa
1. «KypHan aHanuTHYECKON XUMUN»
2. «3aBopckas nabopatopus. [[luarHocTrka MaTepranoBy
3. «AHaNIUTUKA U KOHTPOIIb»
4. Pepeparusnblie xypHaisl (P2KX)
5.3. UuTepHeT-pecypchl, B TOM YHcje COBpeMeHHbIe NpogeccnoHaIbHbIe 0a3bl JaHHBIX U
uH(opMaOHHBbIE CIIPABOYHBbIE CHCTEMBI
DJ1eKTPOHHO-0ubInoTeuHbie cucteMsbl (IBC):
1. DBC «IOPAUT»https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. 3BC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnuorexa (HOb)http://www.elibrary.ru/
6. IloMHOTEKCTOBBIE apXMBBI BEAYIIUX 3aMIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickoi
iatgopme HaydHbIX xypHaaoB HOMKOHhttp://archive.neicon.ru
7. HaunmonanpHas onekTpoHHass OuOMMOTEKa (IOCTYN K DJIEKTPOHHOM  OmOIMoTeKe
muccepraiuii Poccuiickoit rocynapcersennoi oubnuoreku (PI'B) https://rusneb.ru/
8. Dnexrponnas koymeknus Okcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
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9. Springer Journals https://link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/

13. Springer eBooks: _https://link.springer.com/

Pecypchl ¢cBOGOIHOTO JoCTyHA:
AMepuKaHcKas nmareHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/
[ToxHbIe TEKCTHI KaHAACKKUX nuccepramid http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunxka (http://cyberleninka.ru/);

4. Wudopmannonnas cucrema "EnuHoe OKHO 10CcTyna K 00pa3oBaTeIbHBIM
pecypcam'http://window.edu.ru/;

5. Epwmnas xomiexkuus nudpoBbix odpazoBaresbHbIX pecypcohttp://school-collection.edu.ru/ .

wn e

CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuonHbie pecypebl Kyol'y:
1. Cpena MoayinbpHOTO TuHaAMH4Yeckoro ooydenushttp://moodle.kubsu.ru
2. baza y4eOHBIX IJIaHOB, y4eOHO-METOAMYECKUX KOMILJICKCOB, MyOIUKAIUi 1 KOH(EpEHIIHI
http://mschool.kubsu.ru/
3. bubnuoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX 00pa30BaTeIbHBIX
texHoxoruihttp://mschool.kubsu.ru;
4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Yhttp://docspace.kubsu.ru/

6. MeToguveckne yKa3aHus sl 00yYAKOIIUXCS 10 OCBOCHHUIO TUCHHUILIMHBI (MOXYJIs)

VYcnemHoe OCBOGHHE IMCHUILIMHBI TPEAIIOJIAaracT akTUBHOE, TBOPYECKOE YyYacTHE
CTyZICHTa BO BCEX BHJAX AayIWTOPHBIX 3aHATHH, a TaKKE IUIAHOMEPHYIO MOBCEIHEBHYIO
CaMOCTOSITENIbHYIO paloTy.

Obwue pexomenoayuu

W3yueHne AMCUUIUIMHBI ClIeyeT HauuHaTh ¢ MpopaboTku padoueil mporpammsl, ocoboe
BHUMAaHHEYIEISS LEeJSIM U 3a7adaM, CTPYKTYpe U COAEepIKaHUI0 Kypca.

Paboma c koncnexmom nexyuii

[TpocMoTpUTE KOHCHEKT cpa3y IMocie 3aHATHA, OTMEThTE MaTepHall KOHCIIEKTa JICKIINH,
KOTOpBIM BBbI3bIBAET 3aTpyAHEHUs [uid TNoHUMaHusA. [lombITaliTech HalTHM OTBETHl Ha
3aTPyAHUTENLHBIE BOIPOCH], UCTIOIB3YsS PEKOMEHIYEMYIO JHUTeparypy. Ecim camMoCTOsATENbHO
HE yJlaloch pa3o0paThCs B MaTtepuaie, chopMyaupyiTe BOIpOCsl U 00paTUTECh 3a MOMOIIBIO K
MpenoaBaTesio Ha KOHCYJIbTAllUU WK ONMKalIIen JeKIuu.

PerynspHo oTBoAMTE BpeMs IS MOBTOPEHHS MPONAEHHOTO MaTepualia, IMpOoBepsisi CBOU
3HaHUS, YMEHUS ¥ HABBIKU 110 KOHTPOJIBHBIM BOTIPOCAM.

Buinonnenue nabopamopmuvix pabom

Ha 3ansTum momyduTe y mpernojaBaTens rpaduk BBIIOIHEHUs JaOOpaTOPHBIX padoT.
O063aBenuTech BceM HEOOXOAUMBIM METOIMYECKUM 00ECIICUEHUEM.

[lepen mocemenuemM pabopaTOpuH HM3yYHTE TEOPHUIO BOIMPOCA, MPEANOIAraeMoro K
HCCIIEIOBAaHHIO, 03HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOLIEH paboTe M MOJATrOTOBBTE
MIPOTOKOJI IPOBEIEHUS pabOTHI, B KOTOPHII 3aHECUTE:

— Ha3BaHHE paboTHI;

— 3aroTOBKH TAOJUIL IS 3aII0OJTHEHUS SKCIIEPUMEHTAIbHBIMH JaHHBIMH HAOII0IEHU;

— ypaBHEHHS XUMHUYECKUX PEaKIUi MpeBpalieHuid, KOTOpbie OyIyT OCYIIECTBICHBI IPU

BBITIOJIHEHUH dKCIIEPUMEHTA;

— pacueTHble GOPMYIIBI.

OdopmiieHre 0TYETOB JOHKHO MTPOBOAUTHCS MOCIIE OKOHYAHUS paObOTHI B Ta00pATOPHH.

JIns TOATOTOBKM K 3aIUTE OTYETa CIEAyeT IMPOAHAIN3UPOBATh AIKCIIEPUMEHTAILHBIC
Pe3yIbTaThl, COMIOCTABUThH UX C U3BECTHBIMU TEOPETUYECKUMH MOJIOKEHUSIMHU WM CIPABOYHBIMU
TaHHBIMH, OOOOUIMTH PE3yNbTaThl MCCIECJOBAaHMH B BHIE BBIBOJOB IO PabOTE, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJUMBIE B METOJUYECKUX YKA3aHUSAX K BBIMOJHEHHUIO JTAOOPAaTOPHBIX
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pabor.

B OCBOCHHUU JUCHUITIIMHBI WHBaJIMaMU )51 JIMamMun C OrpaHU4YCHHBIMUA
BO3MOXXHOCTSIMU3JIOPOBBbSL  0OJIbIIOE 3HAUCHHE UMEET WHJIMBUAYyajbHas YydyeOHas paboTa
(KOHCYJIbTALMK ) — AOMOIHUTEIBHOE Pa3bsiCHEHUE yueOHOTO MaTepuaia.

WuauBuayanbHble KOHCYJIbTAlMM 1O MPEIMETY SBIAIOTCS BaXXHBIM  (DAaKTOPOM,
CHOC06CTBYIOH_II/IMI/IHIII/IBI/IIIyaJII/I3aLII/II/I 06yquI/151 U YCTAHOBJICHHIO BOCIIMTATCIIbHOTO KOHTAKTa
MEXAyIpernoaaBareeM ¢ O00y4aloIIMMCS WHBAIMIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MOXHOCTAMU3AOPOBHA.

7. MaTtepuajibHO-TEXHHYECKOeo0ecneyeHne 1o JUCHUIInHEe (MOAYJI10)
HanmeHoBaHHEe CrieHHATBHBIX OCHAIIIEHHOCTh CHENHATBbHBIX [TepeueHs JUIIEH3MOHHOTO
MIOMEILCHU I TIOMEIECHUH POrpaMMHOr0 o0ecneyeHust
VYuebOHble ayJUTOPHU st | MebGens: yueOHas mebenb Microsoft Windows;
TIPOBE/ICHHUSI 3aHSTHI JleKImoHHoro | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueOHble ayJIUTOPHU st | Mebens: yueOHast mebenb Microsoft Windows;
MPOBECHUS saustuil | Texuuueckue cpenctsa odyyenus: | Microsoft Office
CEMHHAPCKOTO THUIIA, TPYIIOBBIX U | 9KpaH, IPOEKTOP, KOMIBIOTEP
WHIMBUIYAIBHBIX  KOHCYJbTAlWIA,
TEKYIIEro KOHTPOJIS u
MIPOMEXKYTOYHOM aTTecTalllu
VueGHbie ayJUTOPUH st | MeGenb: yueGHast meGenb Microsoft Windows;
npoBeneHust TabopatopHbix pabot. | Texuuueckue cpenctsa odyuenus: | Microsoft Office
JlaGopatopust OpPraHUYecKo | MepeHOCHOE MYJIbTUMEIUNHOE
xumun(aya. 414C) 00opy0BaHUE (HOYTOYK,
MIPOEKTOP)
ObopynoBanue:
CIICIIHAT3UPOBaHHAS
nmabopaTopHass Mebenb (CTOJEL,
CTYJbsI, IIKa(bI A PEAKTUBOB U
00opynoBaHMUs, BBITSDKHBIC
mKadel), CpeicTBa IMOXapHOH
06e30macHOCTM M OKa3aHus
MepBOM MEIUIIMHCKON IMOMOUIH,
XAMHYECKAs nocyzaan
obopynoBanue, aHaIM3aTop
xuakoctu pH-merp- uoHOMEp
Oxcnept-001 u Habop
MOHCENICKTUBHBIX  JICKTPOJOB;
pH-MeTp-nonomep Dxotect-120;
MarHuTHBIE MELIaJIKH
(marmpumepLekiMS1); BECHI
aganuruyeckne BJIP-200, 2
Ki1acca TOYHOCTH;
BOJIbTaMIIEPOMETPUUECKUH
aHanmm3aTop BA-
5 c JIATYUKOM BO/I;
BOJIbTaMIIEPOMETPUUECKUH
aHaIu3aTop OkorecT-BA;
JNEKTPOILIUTKH Mapku «MeuTay,
mozeins 1114/2124 WIH
Jpyrue c
AHAJIOTHYHBIMH
xapakrepuctukamu(ayn.242c,
252¢)
VYuebnble ayJUTOPHN st | Kypcosast pabota He IpeycMOTpeHa YueOHBIM IIaHOM.
KypCOBOTO MPOEKTUPOBAHUSI
(BBIIOTTHEHUS] KYPCOBBIX paboT)

Juns  caMocTosTenbHOM ~ pabOThl  OOydaroUMXCs  MPEAyCMOTPEHBbl  TOMEILEHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATH3UPOBAHHON MeOeNblo, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOH C
BO3MOKHOCTBIO NOJKIIOUEHHUs] K cetu «VHTepHeT» M o0OecledeHueM J0CTylna B 3IIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEeNbHYIO Cpely YHHBEPCUTETA.



HaumMmeHoBaHue noMeeHu ais
CaMOCTOSATEIFHOW PabOTHI
o0yyaromuxcs

OcHalIeHHOCTh TIOMEIECHUH TS
CaMOCTOSTENIFHON pabOTHI
o0yJaromuxcs

IlepedeHp NMMLIEH3MOHHOTO
MIPOTPAMMHOTO 00ecTIeUeHHS

[omermenne st caMOCTOATENBLHOM
paboThl 00y4JaroIUXCsl (YUTATBHBIHA
3an Hay4Holi Onbianorexu)

Meobernb: yuebHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
Me6emH: KOMIBIOTEPHBIC CTOJIbI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C MOJKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHUKaLMOHHON
«VHTEepHET» W JOCTYIOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMepbl, KOMMYHHKAI[HOHHOE
obopyaoBaHue, 00CCICYHBAOIICE
JA0CTYyl K CE€THU HUHTEPHCT
(mpoBozaHOE COEIIMHEHUE u
OCCIIPOBOJTHOE  COCIUHEHHE 10
texuonorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

Ilomelenue g caMOCTOATEIbHON
paboThI oOydarommxcs (aya.
4010C)

MebGenb: yueOHas Mebeb
Kommnexkr  cnenuann3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MONKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIHOHHOM
«IHTepHeT» ©M OCTyIOM B
JMIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTEIbHYIO cpeny
o0pa3oBaTeNIbHON  OpraHM3aIUH,
BeO-KaMepbl, KOMMYHHMKAI[HOHHOE
obopymoBanue, oOecrneunBaroIee
JOCTYII K  CeTH  HHTEPHET
(mpoBomHOE COCIIITHECHUE "
OecCIpoBOJTHOE  COCOUHEHHE IO
texuoorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office




