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1. EJIM M1 3AJJAYY JUCHUTLINHBI

Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

HCJIB AUCHUIUIMHEBL: ITOATOTOBKA CIICHHUAJIMCTOB, BJIAJCIOINX TCOPCTUICCKMMU OCHOBAMU U
MPAKTUYICCKUMU ITPUCMAMU KYJIOHOMCTPUHU U BOJIbTAMIICPOMCTPHHU.

3agaun:

[ToaroToBKa CTY/ICHTOB, YMEIOIIMMH PEATM30BaTh BO3MOKHOCTH, 3aJI0’KCHHBIC B
anmaparypy I IPOBEICHHS KYJIOHOMETPHUH B BOJBTAMIIEPOMETPHUH yTEM Pa3padOTKH HOBBIX
METOAMK U peaIn3allii OMMCAaHHBIX METOJIOB, & TAK)KE BIIAJCIONIMMU CBOOOIHOM AKCILTyaTaueit
OCHOBHBIX TPUOOPOB JIJIsI BHITIOJIHEHHS 3TUX aHAJIN30B, 0OBIYHO UMEIOIINXCS B XUMHUECKHX
nabopaTopusix (KyJIOHOMEPBI, TOTEHIIMOCTATHI, U T.]I.)

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIl: b1.B
TpeGoBaHus K NpeIBAPUTEIbHOI MOJATOTOBKE 00y4aIOIIErocs:

duznyeckass XUMHS
AHanuTHyecKas XUMHS
dusnka
Heoprannueckas xumus

JAucuunirubl (MOAYJIHM) M PAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM TUCHMILIHHBI
(MoayJisi) He00X0AMMO KaK MpeanecTByIOLIee:

Hpe,I[,Z[I/IHHOMHaH IIpaKTHKa

Hayuno-uccnenosarenbckas pabora
3. OFBEM JUCHHUIIVIMHbI

O6mas Tpya0eMKOCTh 6 3ET
YacoB 110 yueOHOMY IJIaHy 216
B TOM 4HCJI€:

ayJIMTOPHBIC 3AHSTHSI 69
CaMOCTOSITENIbHAs paboTa 40
4acoOB Ha KOHTPOJTh 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[1K-1.1: IInanupyer oTaenbHbIE CTaUU UCCIEA0BaHNS IPU Haauuuu obiero miasa HAP

[TK-1.2: BeiOupaeT TeXHUUECKUE CPEJICTBA U METO/AbI UCIIBITAaHUH (M3 HAOOpa NMEIOIINXCS)
JUISL pelIeHus ocTaBiIeHHbIX 3a1a4y H1P

ITK-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHHUS

[TK-2.1: IIpoBoAUT nEepBUYHBII MOUCK MHGOPMAIIUU 110 3aJaHHOW TeMaTHKe (B T.4., C
MCIOJIb30BaHNEM MAaTEHTHBIX 0a3 TaHHBIX)

[1K-2.2: Ananuzupyet u 0000-11aeT pe3yabTaThl MATEHTHOTO MOUCKA M0 TEMATHKE MPOEKTa
B BBIOpaHHOW 001aCTH XUMHH (XUMHUYECKON TEXHO-JIOTHH)

5. BUJAbI KOHTPOJIA

Bunast KOHTPOJIA B CCMECTpPaAX:

SK3aMEHBI | 9

6. SA3bIK ITPEINIOIABAHU A

S3BIK IpenogaBaHus: PyCCKHI.



7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOLY.JIST)

Kon HaunmeHoBaHMe pa3ie/ioB U Bun Cemectp | Yacos | Hcrou- | Ipumeuan-
3aHAT. TeM 3ansaTua | / Kypce HHUKH ue

Pa3znen 1.
DNEeKTPOrpaBUMETPUUECKHUI
aHanus, 3akoHbl Dapazes.
Onpenenenue menu, cepedpa u
APYrux MCeTajlyiIoB 5TUM MCTOAOM

1.1 [DnekTporpaBUMETpUYECKHUI Jlex 9 2
aHanmu3, 3akoHbl Dapanes.
Onpenenenue Meau, cepedpa u
JPYTUX METAJLIOB 3TUM METOJIOM

Paznen 2. Kynonomerpuueckuit
aHaJIu3, TeOpHsl, anmnaparypa.
Kynonomerpuueckuii ananms
MIPY IOCTOSTHHOM TOTEHIHAIIE U
MIOCTOSIHHOM TOKE.

2.1 |KynoHomerpudeckuii aHaims, Jlex 9 3
TEOpHs, anmaparypa.
Kynonomerprueckuii aHanus
IIPU TIOCTOSTHHOM MTOTEHIHAJIE U
MTOCTOSTHHOM TOKE.

Paznen 3. Kynonomerpuueckuit
aHaJIN3, TEOPHS, AlIapaTypa.
Kynonomerpnueckuii aHanus
IIPU TIOCTOSTHHOM MTOTEHIHAJIE U
MTOCTOSTHHOM TOKE.

3.1 |DnexTporpaBUMeTpUYECKOE JIab 9 8
OTIpeJIeJIEHUE COJIePKAHUS MEH
B MOJIEJIbHOM CMECH.

3.2 | OnpeneneHne copepkaHus JIab 9 6
CBHHIIA METOJIOM
MTOTEHIMOCTATUYECKOU
KYJIOHOMETPHH.

3.3 | Onpenenenuie cogep>kanust MM JIab 9 6

Y CBHHIIA IPH COBMECTHOM
MPUCYTCTBUU METOAOM
MOTEHIIMOCTAaTHIECKOM
KYJIOHOMETPHH.

Paznen 4. KocBennas
KYJIOHOMETPHS
(KyJTOHOMETPUYECKOE
TUTPOBAHUE)

4.1 |KocBeHHas KyJTOHOMETPHS Jlex 9 6
(KyJTOHOMETPUYECKOE
TUTPOBAHUE)

Paznen 5. Kocsennas
KYJIOHOMETpUS
(KyJIOHOMETpHUYECKOE
TUTPOBAHUE)




5.1

Onpenenenne conepkanust HCI B
MOJICTEHOM CMECH METOIOM
KYJIOHOMETPHUYECKOTO
TUTPOBAHUS

JIa0

10

5.2

TurpoBanue
3JIEKTOPOr€HEPUPOBAHHBIM
HoJI0M

JIab

10

Pazgen 6. Bonprammnepomerpusi.

6.1

Bonbramnepomerpus.

Jlek

6.2

6. Ompenenenue coaepKanus
cepebpa B MOJIETTLHOM CMECH
MCTOAOM BOJIbTAMIICPOMETPHUH C
MPUMEHEHHEM BPaIIaloIIerocs
JMCKOBOT'O JJIEKTPOJIa

JIab

6.3

7. Onpenenenue coepKaHust
cepebpa B MOJICTTLHOM CMECH
METOJIOM UHBEPCUOHHOMN
BOJIBTAMITEPOMETPHH

JIao

6.4

BOHLTaMHepOMeTpI/I‘ICCKOC
THUTPOBAHHUC JIA OIIPCACIICHUA
COACPIKaHU IMHKA B paCTBOPC

JIa0

Paznen 7. UnBepcuonnast
BOJIbTAMIIEPOMETPHUS

7.1

HNuBepcuonHas
BOJIBTAMIIEPOMETPUS

Jlex

Pa3nen 8. CamocTosiTenbHas
pabota

8.1

1.OnekTporpaBUMETpUYECKUI
aHaiu3, 3akoHbl Papazes.
Omnpenenenue menu, cepedpa u
JIPYTUX METAJNIOB 3TUM METOJIOM.
2. Kynonomerpuueckuii ananus,
Teopus, anmnaparypa.
Kynonomerpuueckuii anains npu
IIOCTOSIHHOM IIOTEHLIUAJIE U
IIOCTOSIHHOM TOKE.

3. KocBennas KynoHOMeTpHs
(KyJIOHOMETPHUUYECKOE
TUTPOBAHUE)

4. BonpTaMnepomMeTpus.

5 MuBepcuoHHas
BOJIbTAMIIEPOMETPHS

40

Paznen 9. xoHTpOITH

9.1

Kynonomerpus u
BOJIbTAMIIEPOMETPHS

DK3aMeH

27




Oo0pa3oBaTre/ibHbIE TEXHOJOTHHI

1.BBenenue:

[IpoekTHast TEXHOIOTHS

HNudopmannonnsie (11(poBbie) TEXHOIOTHH

JuckyccruoHHble TeXHOIOTUH (Popym, CUMIIO3UYM, 1e0aThl, aKBapHyMHast TUCKYCCHS,
naHeNIbHast JUCKYCCHsI, KPYTJIbIA CTOJ, (hacCHIIMTUPOBAHHAS | T.]I.)

Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

1 [IIpoekTHas TeXHOIOTHUS

JluckyccroHHbIe TeXHOIOTUH (hOpyM, CUMIIO3UYM, Ae0aThl, aKBApUyMHAsl TUCKYCCHSI,
MaHeNbHAas TUCKYCCUS, KPYTJIbIA CTOM, (pacuauTHpoBaHHAs U T.1.)

3 |HWudopmarmonnsie (u(ppoBbIe) TEXHOIOTHH

8. OUEHOYHBIE MATEPHAJIbI IJI51 IIPOBEJAEHUWA TEKYIIEA U
IMPOMEXYTOYHOU ATTECTALIUA

8.1. OueHoYHBbIC MaTepHAJIBI AJIsl IPOBEICHHUS TEKYIIeH aTTecCTAllul
OneHouHBIE CPENICTBA /AJIsl IPOBEACHUS TEKYIIEH aTTecTally IPUBEACHBI B IPUIOKEHUH 2.
8.2. OueHoYHbIC MaTepHAJIbI JAJIsl IPOBEICHUSA IPOMEKYTOYHOM ATTECTALMHU
OneHouHBIE CPENICTBA /AJIsl IPOBEACHUS TEKYIIEH aTTecTally IPUBEACHBI B IPUIOKEHUH 2.
8.3. TpeOoBaHUs K PEHTHHT-KOHTPOJIIO

JlabopaTtopHnas pabota Nel

BoinonHenue npakTuyeckou (IKCcrepuMeHTaabHON) 3a1aun — 3 Oasuia
OObsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 1 Oanna

ColecenoBanue o OJHOMY U3 3aJaHUM JJII CAMOCTOSITEIHFHON paboThl -1 Gast
Pemenue 3agaun Ha TeMy TaHHOU JabopaTopHOM padoThl — 1 Gast
JlabopaTtopHnast pabota No2

BoinonHenue npakTuyeckou (sKcrepuMeHTaIbHON) 3a1aun — 3 Oasuia
OObsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOH paboTel — 1 Oamna

ColecenoBanue o OJHOMY U3 3aJaHUM JJISI CAMOCTOSITEIFHON paboThl -1 Gast
Pemenue 3agaun Ha TeMy TaHHOU JabopaTopHOM padoThl — 1 Gast
JlaGopaTtopHnast pabota Ne3

BoinonHenue npakTuyeckou (sKCcrepuMeHTaIbHON) 3a1aun — 3 Oasuia
OObsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboTel — 1 Oamna

CobecenoBanue 0 OJJTHOMY U3 3aJaHUM 11 CAMOCTOSITENIbHON paboThI -1 Oan
Pemenue 3aaun Ha TeMy AaHHOM 1abopaTopHOil paboThl — 1 Gamn
JlaGopatopHas pabota Ned

BrinonHenue npakTuuecko (3KcrepuMeHTalIbHON) 3a1aun — 3 Oansa
OOBsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOU paboThl — 1 Gaiia

CobecenoBanue o OJJTHOMY U3 3aJJaHUM I CAMOCTOSTENTbHON paboThI -1 Oan
Pemienue 3a1aun Ha TeMy JaHHOM JabopaTopHOil paboTsl — 1 H6amn
JlaGoparopHas pabota Ne5

BrinonHenue npakTuuecko (3KcrepuMeHTalIbHON) 3a1aun — 3 Oansa
OOBsiCHEHHE TEOPETUUECKUX OCHOB JIaHHOU paboThl — 1 Gaia

CobecenoBanue o OJTHOMY U3 3aJaHUM I CAMOCTOSTENTbHON paboThI -1 Oan
Pemienue 3a1aun Ha TeMy JaHHOM JabopaTopHOil paboTsl — 1 6amn

[TepBast KOHTPOIIBHAST TOUKR .. .uuenetenteenttenteenneennaeenneetteaneeenteeneennneans 30 GanoB

JlaGopatopHas pabota Ne6




BrIimotHeHNE MPAaKTHYECKOH (9KCTIEpUMEHTAIBHON ) 3a1auu — 3 Oaia

OO0BsicHEeHHE TEOPETUUECKIX OCHOB JaHHOU paboThl — 1 Oanna

ColecenoBaHue o OJHOMY W3 3aJaHUH JJISI CAMOCTOSTEILHOM paboThI -1 Gat

JlaGopaTopHnas pabora Ne7

BrlmotHeHNE MPAKTHYECKOH (9KCTIEpUMEHTAIBHON ) 3a/1auu — 3 OaJa

OO0BsicHEeHHE TEOPETUUECKUX OCHOB JaHHOU paboThI — 1 Oaia

CobecenoBaHue 0 OJHOMY W3 3aJaHUH JJISI CAMOCTOSTEBHON paboThl -1 Gast

JlaGopaTopHas pabota Ne§

BrlmotHeHIE MPAaKTHYECKOH (SKCTIEpUMEHTAIBHON ) 3a/1auu — 4 OaJa

OO0BsicHEeHHE TEOPETUUSCKUX OCHOB JaHHOU paboThI — 3 Oasia

CobecenoBanue o OJHOMY W3 3aJaHUH JJISI CAMOCTOSTEBHON paboThl -1 Gast

Pemenue 3a1aun Ha TeMy JaHHOM Jab60paTopHOi paboThl — 1 Gayn

[TpemMuanbHBIA OaJIITBI 32 KAUECTBO U TBOPUYECKUH TIOIXO/] P BBIMOJIHEHUH JIA00PATOPHOM
paboTel — 1 Gamn

JlabopaTtopHnast pabota Ne9

BrinonHeHue mpakTHYecKon (IKCIepUMEHTaIbHON) 3a1aun — 4 6amna

OObsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 2 Oasia

CobecemoBaHue 110 OJJTHOMY M3 33JJaHUH JIJIST CAMOCTOSTEIILHOM paboThI -2 Oalt

Pemenue 3a1aun Ha TeMy JaHHOM J1a00paTOpHOI paboThl — 1 Gayn

[IpemuanbHBIN 0ayUIBl 32 KAYECTBO U TBOPUECKUIN MTOAXO/I IPU BHITIOJIHEHUN JTaO0OPAaTOPHOM
paboTer — 1 Gamt

BTOPasS KOHTPOIIBHAST TOUKA ....vveeevreeurreenireeeniteeenasreessseesssseesssseesssseesssseessssesssssessnseess 30
0asioB

DK3aMeH — UTOTOBOE TECTUPOBAHUE TIO TEME  .......... 40 OayioB

Hroro 100 6amoB

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. PexoMeHayemas Jureparypa

9.2. Ilepeyenn pecypcoB HH(pOPMAIMOHHO-TEJIeKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

91 | Caiir xummnueckoro ¢akynsrera PI'BOY BO «MockoBckuil rocyaapcTBEHHBIH
yauBepcuteT umenn M.B.Jlomonocosa»: http://www.chem.msu.su/

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecneyeHus

1 Kaspersky Endpoint Security 10 qyis Windows
2 |Adobe Acrobat Reader

3 |OpenOffice

4 |GIMP

5 |Python

9.3.2 CoBpeMeHHBbIE PO(ecCHOHAIbHBIE 0a3bI JAHHBIX U HH(POPMAILMOHHBbIE CIIPABOYHbIEC
CHCTEeMBbI

Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha sxypHasb)

Penosurapuii Tel'Y

OBbC «YHuBepcuterckas OUOIMOTEKA OHIIANH

Bl Wl N

ObC TeI'Y




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

AyauT-1 Oo6opynoBanue

3-406 KOMIUIEKT Y4eOHOI MeOeu, BECh, 1abopaTOpHbIE HOHOMEPHI, TOPTaTUBHBIC PH-
METPBI, TIOTCHIIMOCTAT-TAIBBAHOCTAT, CKaHEeP, MKa(bl, KOMIBIOTEPBI, TUPSI

11. METOJUYECKUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
TACIHATITAHBI

MeTtonudeckue MaTepralibl U yKa3aHus IPUBEACHBI B IPUIIOKEHUH 1.




Mpuioxenne 1

METOANYECKUE YKA3SAHUA AN1A OBYYAIOLLUXCA NO OCBOEHUIO ANCUUNNNHDBI (MO- AYNA)

1. ConeprxaHue TUCHUILUINHBL
2. Meroandeckre MaTepHalIbl ISl pabOTHI Ha TAOOPAaTOPHBIX 3aHATHAX.
3. Meroauyeckue MaTepHalibl 1S IOATOTOBKH K 9K3aMEHY

1. Conep:xaHue JTUCHHIIHHBI

HepaBHOBeCHLIe METOABI DBJICKTPOXUMHUYCCKOI'0 aHalnu3a. BOHLTaMHepOMeTpI/IH, TCOPCTUICCKHUEC OCHOBEI. 06111351
TCOPUA MCTOJAOB BOJIBTAMIEPOMETPUN W MOJCIU BOJbBTAMICPO-METPUYCCKUX NJATYNKOB. Bzanmo- cBs3b MCKIY
(I)apaﬂeeBCKI/IM TOKOM MW TMOTEHOHUAJIOM DJJIEKTpOJa. Maremarnaeckass u QJIEKTPUIECKasA MOIEIN BOJIBT-
aMIIEPOMETPUIECKUX JATYUKOB.

AnmnapaTypHble METO/bI BoibTamnepomerpur. [locTosiHHOTOKOBAsI nonsporpadus. Xpornoamnepomerpus. Hop-
MaJbHasl MMITYJIbCHas ossiporpadus. Juddepennnanpaas uMIryIscHas nojsiporpadus. Boasramnepomerpust me-
peMerHoro Toka.IlepeMeHHOTOKOBass moisiporpadus € IPSIMO-YTOJBHBIM NOJIPU3YIOIIMM  HANPSHKCHUEM.
XPpOHOBOJIETaMIIEPOMETPUsL. XPOHOIIOTEHIIMOMETpHS. BonpTamnepomMeTpuss ¢ 3J1EKTPOAAMU JAPYIUX THIIOB.
Bparmaromniuecs TUCKOBbIE 3IEKTPOABI (C KOIbLIOM M 6e3 Koibla). BonsramMiiepoMeTpus ¢ yIbTPpaMUKPOIIEKTPO-
JaMH ¥ Ha TpaHHMIe pa3ziena IBYX HECMELINBAOIINXCS KUAKUX (a3.

WNuBepcuoHHas BOJIbTAMIIEPOMETPUS (MBA). Dnextpoxumudeckoe KOHLIEHTPU-POBAHUE
onpenense- MbIX 3JEMEHTOB. HUBA MaJIopacTBOPUMBIX COoeMHEHUH. ANCOpOIMoHHOEe
koHleHTpupoBanre. UBA B ananu3ze TBepbix BemiecTB. UBA ¢ ynbTpaMUKpOIIEKTPOAAMH .

[IpakTHueckoe NMpPUMEHEHUE METOJOB BOJbTAMIEPOMETPUHU. THUNBl H3MEpSEMbIX TOKOB U JIMarHOCTHYECKHUE
Kputepud. BonbTammepoMmeTpusi HEOPraHHYECKMX U KOMIUIEKCHBIX COeAUHEHMH. BoabTammepomerpus
OpraHNYeCKHUX COSUHEHH, ee 0cOOeHHOCTH. [I[puMeHeHne MeTuaTopoB B BOJIHTAMIIEPOMETPUHN OPTaHUYECKUX CO-
C€IMHCHUM.

BonsTamnepomerpusi ¢ XkMHYECKH MOAU(DHUIUPOBaHHBIMY 3JekTponamu.  CriocoObl  MomuduimpoBaHus
NIEKTPOJIOB (aacopOruss  MoaupHUKaTtopa Ha  MOBEPXHOCTH  3JEKTPOJA, KOBAJCHTHAS TPHIINMBKA  (QYHK-
LHUOHATBHBIX TPYHI ¥ Jp.). DIEKTPOKATAIN3 Ha XUMHYECKH MOAN(UIIMPOBAHHBIX IEKTPOax.
KonnenrprupoBanue B 00beM 3JIEKTPOA.

AMriepoMeTpust M aMIEpPOMETPHYECKOe  TUTPOBaHHE. AMIIEPOMETPUYECKHE JaTIYHKU. AMIIEPOMETPHUYECKHE
OroceHcopsl (Ha OCHOBE (DEPMEHTHBIX CUCTEM, Ha OCHOBE OMOMAaTEPHANIOB, aMIIEPOMETPHYECKUE ATYUKU B UMMY-
HO()EPMEHTHOM aHaJN3e). AMIIEPOMETPUIECKOE TUTPOBAHHE C OJJHAM WM C ABYMsI MOJIAPU30BaHHBIMH 3JIEKTPO-
namu. KynmoHoMeTpus U KyJToHOMeTpudeckoe TuTpoBanue. [IpsiMas noTeHnuocTaTHIecKasi — KyJIOHOMETPHSL.
KynoHomeTpust ~ mpu KOHTPOJIMPYEMO cuie TOKa. OIeKTpOreHepUPOBAHNE KYITOHOMETPUIECKHUX
TUTPaHTOB B HEBOAHBIX  cpenax. KyjgoHomerprnieckoe — ompeneneHne HEOpPTraHWIECKUX u opra-
HUYECKHUX COCANHEHUH.

DNEeKTPOrpaBUMETPHUS.  DJIEKTPOXMMHUYECKOE  pa3lieJIeHHe METAIOB.  BHYTpeHHMI  dJJeKTponu3.  DJek-
TPOXUMHUUECKHE CEHCOPBI (ammepomMeTpryecKue, MIOTEHLIMOMETPUYECKUE, KOHTYKTOMETPUUECKHUE U KYJIO-
HOMETPHYIECKHE CCHCOPHI). DIEKTPOXUMIUYECKUEe JeTeKTophl (DXJ[) B IPOTOYHBIX METOJAaX aHAIN3a.
OXJI mis KUAKOCTHON XpomaTorpaduu (aMIepoMEeTPHUYSCKHE, MOTCHIIHOMETPUUCCKUE, KOHIYKTOMETPH
YECKUE B KYJIOHOMETPUIECKUE NeTEKTOPhI). DX ] IJIsl MPOTOYHO-UHKEKIIMOHHOTO aHanmu3a. DXJ[ mis xamwi-
JIIPHOTO 30HHOTO 3IIEKTpodopesa.



MeToauyecKkne MaTepHuasIbl Jisi padoThl Ha J1aG0PATOPHBIX 3aHATHIIX
IlepeuyeHnb J1a60paTOPHBIX padoT

DIeKTpOrpaBUMETPHUYECKOE OIIPEACICHHIE CONEP)KaHU MEN B MOJIETTbHON CMECH.
OnpezeneHue coJiepxaHUs CBUHIA METOJOM MOTEHIIUOCTATUYECKOH KyJIOHOMETPHH.

Onpe)leneHI/[e COACPIKaHUA MCJIU U CBHUHIIA IPHU COBMECTHOM IMPUCYTCTBUU MCTOJOM NOTECHIHUOCTATUYC-
CKOM KYJIOHOMETpUH.

Ompenenenune conepxanus HCl B MomenpHO# cMecH METOIOM KYJIOHOMETPHYECKOTO THTPOBAHUS
TuTpoBaHuE 3IEKTOPOreHEPUPOBAHHBIM HOJOM

OmnpeneneHue coaepkanus cepedpa B MOAETBHON CMECH METOIOM BOJIBTAMIIEPOMETPHH C TIPHMEHEHHUEM
BPAIIAIOIIETOCS TUCKOBOTO 3JIEKTPOA

Onpe)leneHI/Ie COACPIKaHUA cepera B MOJCJIBbHOI CMECH METOAOM HHBepCHOHHOﬁ BOJIbTAMIICPOMETPUHU
BOJ’ILTaMl'IepOMeTpI/I‘IeCKOC TUTPOBAHUC IJId ONPEACTICHUA COACPIKAHUA HUHKA B paCTBOPE

3HeKTpOCI/IHT€3 INOJIHAHUJINHA METOAOM L[I/IKJ'II/I‘ICCKOI\/'I BOJIbTAMIICPOMETPUUN

MeTtoauueckue MaTepHaJIbl 1J4 NOATOTOBKH K JK3aMEHYy.

IIporpaMmmMa HTOroBOro 3K3aMeHa

1.

HepaBHOBeCHBIE ~ METOABI  JJEKTPOXHMUYECKOTO  aHAJH3a.
Bonsrammnepomerpusi, Teopetudeckue ocHOBBI. OOmias Teopus

METOZIOB  BOJIbTAMIIEPOMETPUH U MOJEIH  BOJBTAMIIEPO-

METPUYECKUX JaTYUKOB. B3auMoOCBs3b MeXIy GapaaeceBCKuM
TOKOM ¥ [OTCHIMAJIOM  3JIeKTpoma. MaremaTudyeckas U
JNEKTPUYUECKAsT MOJIEIN BOJIBTAMIIEPOMETPHUYECKUX JATUUKOB.

ArnmapaTypHble METO]IbI BOJIBTAMIIEPOMETPHH.
IocrosiHHOTOKOBAs nosisiporpadust. XpOHOAMIIEPOMETPHSI.
Hopwmanphast nmmynbscHas nossiporpadus. Juddepennnansuas
UMITyJbCHas nosisiporpadust. BonsrammnepomeTpus mepeMeHHOTo
toka.[lepemenHOTOKOBast ~ momsiporpadust ¢  TPSIMO-YTOJBHBIM
HONAPU3YIOIIUM  HamlpsbKeHHeM.  XPOHOBOIBTaMIIEPOMETPHSL.
XPOHONIOTEHIIUOMETPUSL.

BonbramiiepoMeTpusi ¢ 3NIEKTPOJAAMH JIPYTUX THIIOB.
Bpamatomuecst AUCKOBBIE SJEKTPOIBI (C KOJIBIIOM 1 06€3 KOJbIa).
BoubTamnepomMeTpus ¢ yIbTPaMHKPOIIEKTPOIAMH U HA TPAHHUIIE
pasjiena JByX HECMEIIHBAIOIINXCS KUAKUX (a3.

MHBepcuoHHas BOJIBTAMIIEPOMETPHS (UBA).
OIEeKTPOXUMHIECKOE KOHIIEHTPH-POBaHHE OTIpPEETISIEMBIX
3JIEMEHTOB. NBA MaJIOpaCTBOPUMBIX COEIMHEHUIL.

Ancop6rionHoe KoHIleHTpupoBaHue. VIBA B ananmuse TBEpIbIX
BemecTB. UBA ¢ ylIbTpaMUKPOIJIEKTPOIAMH .

IIpakTuueckoe NpUMEHEHUE METOJOB BOJbTAMIIEPOMETPHHU.

Tunsl uU3MepseMBIX TOKOB U JAMArHOCTUYECKHE  KPUTEPHU.
Bonsramnepomerpus HEOPraHUYECKUX u KOMIUIEKCHBIX
coevHeHUN. BoabTaMnepoMeTpusi OpraHn4ecKUX COCIMHEHU, €€
ocobenHocTH. [IpuMeHeHe MeIMaTOPOB B BOJIBTAMIIEPOMETPUH
OpPraHUYECKUX COEJUHEHUI.



6. BospTamnepomerpusi ¢ XUMHYECKH MOAN(DHULIMPOBAHHBIMU
anekrponamMu.  CriocoObl  MOAM(UUMPOBAHUS  3JIEKTPOIOB
(amcopbumst  MomuduKaTopa Ha  IMOBEPXHOCTH  DJIEKTPOIA,
KOBaJIeHTHasi MpHIIMBKAa (YHKIMOHAJBHBIX TPynHn M Jp.).
DJeKTpoKaTain3 Ha XUMHYECKH MOANGHUINPOBAHHBIX AJIEKTPOIax.
KoH1eHTpHpOBaHHE B 00BEM JIEKTPOAA.

7. AwmmepoMeTpusi W aMIIEpPOMETPHYECKOE  THTPOBAHME.
AMnepoMeTpruiecKHe JaT4uKi. AMIEpOMeTpHIecKrue OHOCEHCOPHI
(Ha ocHOBe (hepMEHTHBIX CUCTEM, Ha OCHOBE OMOMAaTepuaoB,

8. ammepoMeTpHYecKHe JaTINKH B UMMYHO(EPMEHTHOM aHaIN3€e). AMIIEpOMETPHUUECKOE TUTPOBAHHUE C O~
HHM HJIH C IBYMS TTOJISIPU30BaHHBIMH 3JIEKTPOJaMH.

9. KynoHomerpus u KylTOHOMETpHUYECKOE TUTpOBaHuUE. [IpsiMas
MOTEHIMOCTaTHYecKass ~ KyloHoMmeTpus.  KymoHomerpus — mpu

KOHTPOJIUPYEMOI cuie TOKa. ONeKTpOreHepHPOBaHUE
KYJIOHOMETPHYECKUX  THTPAHTOB B  HEBOAHBIX  Cpelax.
Kysnonomerpuueckoe olpeiesicHue HEOpPraHW4eCcKuX u

OpraHUYeCcKUX COEAUHEHUM.

10. OmnexTporpaBUMeTpusi. DIEKTPOXHUMHUUYECKOE  pa3JesieHHe
METAJUIOB.  BHyTpeHHMH  3JIEKTPONH3. DIEKTPOXUMHUUECKUE
CEHCOpBI (ammepomeTpHuuecKue, HOTEHIIHOMETPUYECKHUE,
KOHIYKTOMETPHIECKHE U KYJIOHOMETPHUIECKHE CEHCOPBI).

11. Onextpoxummyeckue nerekTopsl (OX/[) B IMPOTOYHBIX
Meronax aHanmmza. OIXJ[ A KUIKOCTHOH XpomaTorpaduu
(amMnepomeTpuyeckue, MOTEHIUOMETPUYECKUE, KOHIYKTOMETPH
YeCKHe U KYJTOHOMETPUUECKHE ACTEKTOpHI). DX/ 11 mpoTodHO-
MHKEKIIMOHHOTO aHanm3a. OXJl Uil KamWULIPHOTO 30HHOTO
anektpodopesa.

[punoxenne 2

5. ®OHJ OHEHOYHBIX CPEACTB

5.1. OueHo4HbIe MaTepHAJIBI JJIs1 IPOBEAEHHSI TEKYILIeil aTTecTanuu

THUnoBBIE KOHTPOJIBHBIC 3aJaHUS IS IPOBEPKH YPOBHA copMUpoBaHHOCTH KomieTeHun [1K-1

CnocobeH BBIOMpaTh 1 MCIIOIb30BaTh TEXHUUECKHE CPEJICTBA M METOIbI MCTIBITAaHHUH JUISl PELIEHUs! HCCIIEI0BATEIbCKUX 3a/1ad X
JICHHOCTH, TTOCTaBJICHHBIX CIIELUAIMCTOM 00Jiee BHICOKOW KBaTU(pUKAIH

Homep [IpaBuibHbIH OTBET Kputepun

(xITr0Y) .
3a7aHus OIICHUBAHHUS 3aIaHHI

ConeprkaHue BOTIPOCa/3aqaHus

3aoanusa 3axkpeimozo muna

1 A Kaxkoit 3nak nmeet D ]C 37eKTpOTUTHYECKON 1 Gasu1 32 IpaBUIILHBIN OTBET
STYCHKHU B KyJIOHOMETPHH?

a) DJIC < 0;
6) DJIC = 0;
B) DJIC > 0;
r) BJC > 0.




KonnuecTtso snex-
Tpudectsa (Q) —
3TO JIEKTPUUECKUN
3aps, KOTOPBIiA

NPOTEKAET 32 OIpe-
nenernoe Bpems (1)
4epes MoMepeaHoe
CedyeHue TIPOBOJI-
HHKa

IIpY 3aJaHHOH CuIIe
toka (I). ITpu mo-
CTOSIHHOM cuUJie
TOKa KOJIMYECTBO

3JIEKTPUYECTBA pac-
CUHUTBIBACTCS 10

bopmye
Q=1It.

IIpu usmenenuu
TOKa BO BPEMEHH
pacueT NpOBOAUTCS
o hopmyie:

Q=[i(t)-dt.

Yto 03HAYAET MOHATHE KKOJUIECTBO IeK-
TPpHYIECTBa». Kaxk PaACCUUTHIBACTCH ITA

BeJMYMHAa?

1 Gasu1 3a IpaBUIIBHBIN OTBET

dopmyna o0beIu-
HEHHOT'O 3aKOHa
ANIEKTPOITH3A:

Q-M(X)

m(X) = —F

rae m (X) — Macca
AIIEKTPOIIpeBpa-
IICHHOTO BEIIeCTBA
X, 1

Q — KoHMYeCcTBO
9JIEKTPUYECTBA, 3a-
TpaueHHOTO Ha
anexkTponus, Ki;

F —ancno ®@apanes,
Kn/monbo;

M(X) — momstpHast
Macca BelecTna X,
I/MOJIb;

Z —YUCJIO DKBUBA-
JICHTHOCTH.

Hanmumure ¢popmysy 00beIMHEHHOT 0 3a-
KoHa ®apajes AJ1s pacyera Macchl

3JIEKTPONPEBPALIIEHHOT0 BellecTBa.

1 6ann 3a npaBUIBHBINA OTBET

MCTOHH BOJIbTaM-
TIEPOMETPUHN OCHO-
BaHBI HA U3YYCHUU
3aBUCUMOCTH

Ha 4yeM ocHOBaHBI MeTOABI BOJIBTAMIIEPO-
MeTpun?




CHJIBI TOKA OT
HaNpsKeHUS T0JIs-
pH3aLU MUKPO-
9JIEKTPO/Ia, Ha T10-
BEPXHOCTH

KOTOPOTO IPOTe-
KaeT 3JIEKTPOIIU3
aHATIM3UPYEMOTO
BEIL[ECTBA WIIH OJI-
HOTO M3

KOMITOHEHTOB TUT-
pPyEMOH CUCTEMBI.

B

Kak noasipusyiorcst 3;1eKTpo/bl BOJIbTaM-
nepoMeTpuYecKoi sueiku?

a) pabouHii HIEKTPOT ¥ AIEKTPO CPABHEHHUS
MPAaKTHYECKH HE TIOJIAPU3YIOTCS;

0) IpOUCXOUT KMHETUYECKAsl K KOHIIEHTPa-
LUOHHASI MOJIAPHU3aIUs pabodyero

DJICKTpOAa,

B) IPOMCXOJUT KOHIICHTPALMOHHAS NOJISIpU3a-
LIUs TOJIBKO paboyero 3JaeKTpo/ia;

T) IOJSAPHU3YIOTCs 00a AmeKTpoma (padboduii u
SJIEKTPOJI CPABHEHMUS).

3aoanus om

Kpblmoz2o muna

CojeprxkaHue MEAH B ATFOMUHHUEBBIX CILIABAX OMPEICISIOT KYJIOHO-
METPUYECKUM TUTPOBAHHEM, KOTOPOE MPOBOISIT JJIEKTPOreHEpUpYe-
MbIM onioBoM (I1) u3 ososa (IV):

) - 2
Sn* +2¢” = Sn

Sn* +2Cu* > Sn* +2Cu”

KakoBa oTHOCUTEIbHAS OMTHOKA STOTO METO/Ia, CCIIH MIPH aHAITN3e
1,2 r crunaBa, copepikamero 1,5% menn, cuia Toka cocraisiia 88
MA, a 9KBUBaJICHTHasl TOUKa OblJIa IOCTUTHYTA Yepe3 5 MUH?

3 6auta

ITpaBHUIBHBIN OTBET (KITIOY):

1.Hailinem Maccy Meiu, HCX0/AH U3 KOJIUYECTBA NPOMYHICHHOI'0 3JIEKTPpUieCTBA

Q =1t =0,088(A) -5(mun) - 60(c) = 26,4 (K1)

me, =k;Q =

26.4(K1)-63.54 (r-Momp ™))

96500 (Ka-Momp™)

=0.0174 (1)

2. Haiinem maccy Meam, coepskalleiicsi B ciiaBse

1 6amn

1 6amn




_ L.5%-1.2(r)

m. = T00% =0.018 (r)

3. OTHOCHUTeIbHAA OLIHOKA MeToAa

£ = +(0,018—0,0174/0,018) 100% Gyzer pasna 3,3 %.

OrtBer: &= 3,3 %

1 Gamn

Uroro: 3 6amna

7 Onektponu3 pactBopa AGNO3 ¢ cepeOpstHBIM aHOIOM TIPOJIOIN-

xasicst 2 yaca. TOK B LIeNH 3a 9TO BpeMsl M3MEHsUTH 1o 3akony | =1/(a
+1), rmet

— BpeMs (1), a — KOHCTaHTa. BEIYHUCINTD, Ha CKOJIBKO YMEHBIIUIACh
Macca aHo-

Ja 3a BpEMs 3JICKTPOJIN3a, €CJIM CKOPOCTh PACTBOPCHUA aHO/Zia B
KOHIIC 3JICKTPO-

nm3a pasHa 4,48-10-4 r/c.

[IpaBwubHEIH 0TBET (KITFOY):

1.Haiinem KOHCTaHTY a U3 KOHEYHOH CKOPOCTH PAaCTBOPEHHUSL:

5
v, == V@FD s 10 ()
- zF zF
4.48-10™ (r-c™
I_,=vzF= (r-c ) 1.96500 (K1-Mo15™) = 0,401
. 107.868(r - Mo0IIB™ )

1
a=——=2(1)=0.495

t=2

2. Haiinem Konn4ecTBO 3JIEKTpUUYECTBA, MPOIIEALIEro Yepe3 pacTBop 3a 2 yaca

( t+a =In(2+0.495) - In(0,495)=1.618(A - 4) = 5823.57 (Km)
0

3. Haiinem maccy pactBopuBmerocs cepedpa

Q-M  5823.57(Km)-107.868(r - M0OIb )

= =6,52 (1)
zF 96500(K1 - MoIb )

m,, =

OtBeT: Mag= 6,52 (1)

1 Gamn

1 Gam

1 Gamn

Uroro: 3 6amna




8 PactBop, coneprxamuii 10 monb/M3 Snd+ u 30 moss/mM3 Sn2+, uzy-
YaJu BOJbTaMIIEPOMETPHUYECKH, HCIIOJIB3Ys B KauecTBe HHAN(de-
pentHoro anekTpointa KCl. KakoBbl OyayT napaMeTpsl OJIHOM
BOJILTaMIIEPOMETPUYECKON KPUBOH, KOTOPYIO MOXKHO TIOJIyYHUTh Ha
UJeaJbHO HHEPTHOM MHIMKATOPHOM 3JIEKTPOAE (OTHOCUT. HACKIIL.
K9), nomycxkas, aro ko3¢ umments! aud¢y3un noHoB Snd+ u Sn2+
PaBHBI MEXy COOOH, eciIH cuila HalJII0JaeMoro MpeAeIbHOr0 KaTo -
HOTO TOKa paBHA 16,3 MKA.

IIpaBunbHEI OTBET (KIIFOY):

1. [ToTeHMa MoJIyBOJHBI PaBEH CTaHJAPTHOMY IIOTEHIIHAITY, €cii Ko du-
1eHThl anddy3nn paBHel. Mcxons n3 ypaBHeHus HepHeTa, momyyaem

E =Eo —2,3RT/2F (Ig 0,03/0,01)

2. Touka mepecedeHrs BOJIHBI X HyJIEBOH JIMHUN UMEET MOTECHIIAI

0,139 - 0,014 = 0,125 B or"HOCHUTENBLHO HackI. KD.

3.Cuna anogHoTO I Py3nOHHO-OTPAaHUICHHOTO TOKA BTPOE OOJIbIIE, YeM KaTOA-
HOro, U paBHa 48,9 MKA.

OrtserT: 48,9 MKA

1 Gamn

1 Gamn

1 Gamn

Hroro: 3 6amna

9 [Tpu nonsporpadupoBaHuy CTaHAAPTHBIX PACTBOPOB COJIM IIMHKA
OTIPE/ICIICHO:

CZn2+,% 010 020 030 040 0,50
h, Mm 8,0 140 220 280 37,0

Brluncinre conepikaHue IIMHKA B aHATM3UPYEMOM PacTBOpe METO-
JIOM KanuOpOBOYHOTO rpadyiKa, ey BHICOTA NOIIPOrpaduIecKoi
Boubl (h) pactBopa 25,0 MM

ITpaBHUIBHBIN OTBET (KITIOY):

CrpouM rpaduk 3aBUCUMOCTH BBICOTHI NOJIsIporpaduyueckoi BosHbI h ot comepxa-
Hus nuHKa (%). Ilo rpaduky HaxonuM cojiepikaHne IMHKA, KOTOPOE COCTaBIIsIET
0,35%

Ortser: 0,35%.

1 Gamn

Hroro: 1 6amn

10 Omnpenenure conepxkanue (T) Fe2+ B HaBecke MccieyeMoro Belle-
CTBa, €CJIH TOCJIC MMPOBEIACHUS aMIIEPOMETPHYCCKOTO TUTPOBAHHUS
pactBopom 0,01 momp-3xB/m1 K2Cr207 ¢ tutpom mo Fe2+ 2,8 . 10-4
I/MJI TTOJTyYEHBI CJICAYIOIIHNE PE3YIIbTATHI:

VK2Cr207, mn 0,00 020 030 040 050 0,60
0,70
0,80

I, MKA 120 80 60 40 20 10 10 10

ITpaBunbHBIH OTBET (KJTFOY):

1. Haxoaum TOYKY SKBHBaJICHTHOCTH O rpauKy aMIIepOMETPHIECKOT0 THTPOBA-
HUSL.

2. O6bem pactBopa K2Cr207 B Touke sxBuBaneHTHOCTH 0,55 MIL.

1 Gamn




mecTBa:

Ortset: 1,54 . 10-4 1.

3.PaccunthiBaeM conepixanue Fe2+ B aHaIM3upyeMoii HaBeCKe HCCIIelyeMOro Be-

mFe2+ = VK2Cr207 . TK2Cr207/Fe2+ =0,55.2,8.10-4=1,54 . 10-4 .

1 Gamn

1 Gamn

Uroro: 3 6amna

IK-2 CriocobeH oka3bIBaTh I/IH(bODMaHI/IOHHV}O NOAACPIKKY cricnyajanucTaM, OCYICCTBJIAOMNWM HAYYHO-HUCCJICI0Ba~

TeNbCKHE PabOTHI

Homep [IpaBunbHbII OTBET Kputepun
(xITr0Y) .
3aJaHus OLICHUBAHUA 3aJaHHI
CopneprkaHue BOTIPOCa/3aIaHust
3adanus 3aKpeimozo muna
1 100 %-HEIii BEIXOX Uro o3naugaet 100 % - HBI BBIXO[ 11O TOKY? 1 ©an 3a mpaBUITEHBIN OTBET
10 TOKY O3HaYaer,
YTO TIPH MIPOBEJIEe-
HHAA
KyJIOHOMETpHU4e-
CKHX U3MEPEHUI
MIPAKTUIECKH BCE
KOJIMYECTBO JJIEK-
TpUYIeCTBa
pacxopayercst Ha
ANEKTPOJIH3 OTIpe-
JIeJIIEMOTO Bellle-
CTBa U ITOOOYHBIE
ANEKTPOXUMUYE-
CKHE peaKIuH OT-
CYTCTBYIOT
2 Cocyn ¢ anexTpo- Kaxk Ha3pIBaeTcs 3JIeKTPOXHMHUYECKas 1 6ann 3a IpaBUIBHBINA OTBET
JaMU JIJIS1 KyJIOHO- siyeiika, HCMoJIb3yeMas B
METPUIECKUX H3ME- 0
permii Ha3pIBACTCS KYJOHOMETPUYECKOM aHaju3e?
AIEKTPOIUTHYIC-
CKOH sTUYeHKOM
3 B Kaxkoii cioco0 onpeaesieHnsi KOJu4ecTBa 1 6amn 3a MpaBUIBHBINA OTBET
JJIEKTPUYECTBA HEJIb3sl UCIOJIB30BAThH B
MeTo/1e NPAMOii MOTEHIHOCTATUYECKOI Ky-
JoHOMeTpHUHU?
a) pacueT KOJMYeCTBA YJIEKTPUYECTBA HA
OCHOBe rpadguyeckoii 3aBUCUMOCTH
Iglort;




0) onpe/ieJieHHEe KOJIMYECTBA dJIeKTpUYe-
CTBa C IOMOLIbIO KYJIOHOMETPA;

B) pacyeT KOJIM4eCTBA JIeKTPHYeCTBA M0
dopmyae Q =I-t;

r) onpe/eseHue KOJINYECTBA dIeKTpHye-
CTBA MJIAHOMETPUYECKHM METO/I0M.

3a cueT HeOOIBIION
IUTOINAIN MUKPO-
ANEKTPOIA TIIOT-
HOCTh TOKa Ha €ro
MTOBEPXHOCTH 3HA-
YUTEJIBHO BHIIIIC,
4geM y 0OBIYHOTO
anekTpoaa. O
JIETKO

MOJISIPU3YETCS U
BBIMOJIHSET POJIb
pabouero 31ek-
Tpo/ia, Ha KOTOPOM
MPOTEKaeT

3JIEKTPOJIN3 aHAIIU-
3UpPyeMOro Bele-
CTBa. DIEKTPOJ ¢
00JIBIION TTOBEpPX-
HOCTbBIO

[IPaKTUYECKU HE
nosisipusyercs. Ero
MOTEHIMAI OCTa-
€TCsl IOCTOSIHHBIM
Ha

YpOBHE paBHOBEC-
HOTO 3HaueHus. Ta-
KOH 3JIEKTPOJI UC-
I0JIb3YETCS KaKk
BIEKTPOL

CpaBHEHMSI, U BOJIb-
TaMmmeporpamMmma oT-
pa’kaer u3BMEHEHUE
BIEKTPUUECKHUX

mapamMeTpoB CH-
CTEeMBI, 00yCII0B-
JICHHOE MPOLIECCOM
SIEKTPOXHUMHYE-
CKOTO

IIpeBpalleHus Ha
pabodyeM MHKpO-
JIEKTPOJIE.

Hoquy B BOJIbTAaMIIEPOMETPUHA TIOIAIb
JJIEKTPOAa CPABHCHUS MHOTOKPAaTHO

MpeBBIIAET IJIOIAbL PA00Yero 3j1eK-
Tpoaa?

1 Gasut 3a IpaBUIIBHBIN OTBET

B

Kak noasipusyiorcst 3JieKTpo/ibl BOJIbTaM-
nepoMeTpuyecKkoi siueiiku?

1 6amt 3a PaBUIBHBINA OTBET




a) pabounil AIEKTPO U HIEKTPO CpaBHESHUS
MPaKTHYECKU HE TOJIIPU3YIOTCS;

0) IPOUCXOTUT KHHETHIECKAasl M KOHIICHTPA-
LHOHHAS MOJIsIpU3aius pabodyero

DJICKTpOAa;

B) MPOHMCXOAUT KOHLICHTPAIMOHHAS TOJISIPH3a-
LS TOJIBKO Pabodero 3J1eKTpoaa;

T) IOJAPH3YIOTCs 00a AmekTpoma (paboduii u
AJIEKTPO CPABHEHUS).

3aoanus om Kpblmozco muna

6 ConeprkaHre MeIU B A TIOMHHHACBBIX CIDIABAX OMPEACIISIOT KYJIOHO- 3 Oamta
METPUYECKUM TUTPOBAHHEM, KOTOPOE MPOBOISIT IIEKTPOreHEPUPYe-
MmbIM onioBoM (IT) u3 ososa (IV):
Sn*" +2e” —>Sn™
Sn* +2Cu* — Sn* +2Cu*
KakoBa oTHOCHTENIbHAS OMIMOKA STOTO METO/1A, €CJIU IIPU aHAITU3E
1,2 r crutaBa, coaepikaiero 1,5% menu, cuna Toka cocranisiia 88
MA, a 95KBHUBAJICHTHAsI TOYKA ObLIa JOCTUTHYTA Yepe3 S MUH?
IIpaBUNBHEIN OTBET (KITOY):
1.Haiizem Maccy Meau, HCXOs U3 KOJHYIECTBA MPOMYIIEHHOr0 YlekTpuuecrsa | 1 Oamn
Q=1t=0,088(A) -5(mun) - 60(c) = 26,4 (Kn)
26.4(K1)-63.54 (r-Momp ™)
me, =k;Q = . - = =0.0174 (1)
96500 (Kx-moms )
1 Gamn
2. Haiinem mMaccy Meau, coiepakalieiicsi B criaBe
1.5%-1.2(r
N, = 1L5%:1.2(r) _ 0.018 (1)
100%
1 6amn
3. OTHOCUTEIbHAA OIINOKA MeToaa
£=+(0,018—0,0174/0,018) 100% Gyner paBua 3,3 %. Wroro: 3 6ama
OtBer: e=3,3 %
7 Onexrpoaus pacteopa AGNO3 ¢ cepeOpsHBIM aHOIOM ITPOIOII-

xajics 2 yaca. TOK B [IENH 3a 3TO BpeMsl U3MEHsUIH 110 3akony | =1/(a
+1), raet

— BpeMms: (‘l), a— KOHCTaHTa. BLI‘II/ICJ'II/ITI), Ha CKOJIbKO YMCHbBIINJIACh
Macca aHO-




Jia 32 BPEMsI DJICKTPOJIN3a, €CIIH CKOPOCTh PACTBOPEHHS aHO/1a B
KOHIIE JJIEKTPO-

n3a pasHa 4,48-10-4 r/c.

[IpaBwunbHEIH 0TBET (KITFOY):

1. Haiimem KOHCTaHTY & U3 KOHEYHOI CKOPOCTH PACTBOPCHHS: 1 6ann
I 1/(a+2 - _
Vi L (e TR Y(r-c™)
zF zF
448107 (r-c™! < e _
oy =VZF = ———— ( _1) -1-96500 (Kx-mMoms 1}:0.4[}]
- 107.868(r -Monp ™)
1
a=— —2(a)=0,495
Ir=2
2. Haiijiem KOJTMYECTBO 3IEKTPHUCCTBA, MPOIIC/IIETO Yepe3 pacTBOP 3a 2 yaca
Q= . Idt=In(t + a)? =In(2+0.495)-1n(0.495)=1.618(A - 1) = 5823.57 (K1)

0 0 1 Gann

3. Haiinem maccy pacTBopHBIIIErocs cepeopa
‘M 5823.57(K1)-107.868(T - M0TB ™
1113\,,:Q = (_ ) - (_1 J:6.52 (r)
s zF 96500(Kn-Momb )
1 Gamn
OTtBeT: Mag= 6,52 ()
HWroro: 3 bayta

8 PactBop, comepxanuii 10 mons/mM3 Snd+ u 30 mosis/mM3 Sn2+, uzy-

YaJM BOJIbTaMIIEPOMETPHUYECKH, HCIIONB3Ysl B KauecTBe HHANde-
pentHoro srektponuta KCl. KakoBsl OyayT mapaMeTpsl OJTHOM
BOJIbTAMIIEPOMETPUUECKON KPUBOM, KOTOPYIO MOXHO IIOJIy4YUTh HA
HAeaIbHO HHEPTHOM MHINKATOPHOM 3JIEKTPO/e (OTHOCHT. HACHIII.
KD), nonyckas, uro xoadduiuents! nuddysun noHos Snd+ u Sn2+
PaBHBI MEXy COOOH, eciH cuia HabJII0JaeMoro MPeAeIbHOr0 KaTo -
HOTO TOKa paBHa 16,3 MKA.

[IpaBunbHEII OTBET (KITFOY):

1. [ToreHupna MoIyBOIHBI PaBEH CTaHAAPTHOMY ITOTEHIIHAITY, ecii Koaddu-
ueHTs! auddysun paBusl. Mexons n3 ypaBHeHns HepHcra, morygaem

E =Eo—2,3RT/2F (Ig 0,03/0,01)

2. Touka nepeceveHust BOJIHBI M HYJIEBOM JIMHIK UMEET MOTESHIHAIT

1 Gamn

1 Gam




0,139 - 0,014 = 0,125 B orHocurenbHo HackI. KD.

3.Cuna anogHOTO 1) y3MOHHO-OTPAHUICHHOTO TOKA BTPOE OOJIBIIE, YeM KATO/-
HOTO, 1 paBHa 48,9 MKA.

OrtserT: 48,9 MKA

1 Gamn

Hroro: 3 bamna

[Tpu nonsporpadupoBaHiy CTaHAAPTHBIX PACTBOPOB COJIM LIMHKA
OTIPE/IEIICHO:

CZn2+, % 010 020 030 040 0,550
h, MM 8,0 140 220 280 370

Brruncinre conepikaHue IMHKA B aHATM3UPYEMOM PacTBOpEe METO-
JIOM KalnuOpOBOYHOTO Tpad¥iKa, eCii BBICOTA MOJIAPOrpadHIeCcKOit
BouHsl (h) pactBopa 25,0 MMm.

[IpaBwunbHEIH 0TBET (KITFOY):

CtpouM rpaduk 3aBUCUMOCTH BBICOTHI HONsIporpaduyueckoi BoJHbI h ot comepxa-
Hus nuHKa (%). I1o rpaduky HaxonuM cojiepikaHue IMHKA, KOTOPOE COCTABIISIET

0,35 %

Ortsert: 0,35%.

1 Gamn

Hroro: 1 6amn

10

Omnpenenure conepxkanue (r) Fe2+ B HaBecke MCCIeyeMOro Bele-
CTBA, €CITU T10CJIE TIPOBE/ICHHS aMIIEPOMETPUYECKOTO TUTPOBAHHS
pacteopom 0,01 mosb-ake/n K2Cr207 ¢ turpom no Fe2+ 2,8 . 10-4
I/MJI TIOJTyY€HBI CIIEYIOIIUE PE3YIIbTAThI:

VK2Cr207, mn 0,00 0,20 030 040 050 0,60
0,70
0,80

I, MKA 120 80 60 40 20 10 10 10

ITpaBHUIBHBIN OTBET (KITOY):

1. HaxoamuMm TOYKY 9KBUBaJICHTHOCTH M0 TPpaUKy aMIIEpOMETPUIECKOTO TUHTPOBa-

HUA.

2. O6wem pactBopa K2Cr207 B Touke skBuBaneHTHocTH 0,55 mit.

3.PaccuuthiBaeM conepxkanie Fe2+ B aHanu3npyeMoii HaBeCKe HCCIelyeMoro Be-

mecTBa:

mFe2+ = VK2Cr207 . TK2Cr207/Fe2+ =0,55.2,8.10-4=1,54 . 10-4r.

Ortser: 1,54 . 10-4 1.

1 Gamn

1 Gamn

1 Gamn

Uroro: 3 6amna




5.2. OueHOUYHbBIE MaTepHAbI IS IPOBEACHHS IPOMEKYTOUHOH aTTeCTallN
«BoJbTaMnepoMeTpuYecKHii MeTOI AHAJIHN3A)

1. IMox BiusHKEM Kakux (PAKTOPOB YroJl HAKIIOHA IPSAMBIX B CHCTEME
koopaunat E - Ig[i/(id — i)] MoxkeT oTiHYaThCS OT TEOPETHUECKOTO?

VYKaxuTe MpaBUIbHbBIN OTBET.

a. Korna TIOTCHOHUAJI  TIOJIYBOJIHBI  JIE)KUT B o0acTu JAJICKUX
OTPULOATEIIbHBIX IIOTCHIINAJIOB.

0. Ecnu uccneayeMsblit 35IeKTPOIHBIN MPOIECC HEOOpaTHM.

8. Ecmu ucmone3yercs Kammwuisip ¢ OYeHb MEUICHHO 00pa3yromeincs
KaIuie.

2. [Ipu MOBHITIIEHHBIX TEMIIEpAaTypax.

2. KaknMu mMeTomaMu MOXHO YCTpaHUTh MaKCHUMYMBI pa3HOTO poja?

VYKaxxute npaBUIbHBIA OTBET.

a. MakcuMyM — TpeThero pojaa — yMEHBIICHHEM CKOPOCTH HaJO0XKEHUS
MIOTEHIIHAIA.
0. MakcuMyM NepBOTO POAa - HOBBIIIIEHUEM TEMIIEPATYPBI.

6. MakcuMyM 4eTBEpPTOro pojia - BBEACHHEM [TOBEPXHOCTHO-AaKTUBHOTO BEIIECTBA.
2. MakcuMyM BTOPOTO POAa — JOMOJIHUTEIBHON OUUCTKON TOBEPXHOCTH IIJIATHHOBOTO JIEKTPOIA.

3. BemiectBo A B nuamna3one nmoteniuanos ot 0 1o -1,5 B oOpasyer 1ase
BOJIHBI C OTEHIMaIaMU 1oayBojH -0,4 n -0,8 ¢ oTHOCHTENBHO JOHHOU PTYTH,

4, B dyem mnpeuMyImiecTBO  aMIepOMETPHUUECKOTO0 TUTPOBAHHA C
HHAUKATOpOM?

VkakuTe MpaBUWIbHBIN OTBET.

a. TutpoBanue 6oyee TOUHO.

0. OcCOo0OBIX MPEUMYIIECTB HET.

6. MoOXXHO THTpPOBaTh HpH 0oJee MOJIOKUTEIBHBIX MOTCHIHANAX.

2. TutpyeMblii MOH M THTP aHT MOTYT OBITH HOJIApOrpaduuecKu

HCAKTHBHBEI.

5.B kakmx ciaydadx 1enecooOpa3Ho NpUMEHEHHE aMallbIraMHOM Nosiporpaduu ¢ HakoIUIeHHeM? YKaKuTe

IIPaBUJIBHBIN OTBET.
a. Jst onpesieneHust OOIBIINX KOHIIEHTpannii HOHOB.

0. Jnsg onpeneneHus WOHOB, BOCCTAHABIMBAIOMIMXCA TPU CHIBHO
OTPHUIATENbHBIX MTOTEHIIHAAX.

8. Hns  onpenenenus MaJIbIX KOHLEHTpalun HOHOB,
BOCCTAHABJIMBAIOIIUXCS 10 METaJlIa.

2. Jns ompeneneHuss ManbIX KOHLEHTPALUHA HOHOB, U3MEHSIOUINX CBOO BaJI€HTHOCTb.
6. B yeM npenmymiecTBO paboThl METOAOM 100aBOK? YKaKUTE MPABUIILHBII OTBET.

a. MoXHO oOmpenesTh KOHICHTPAIMM, HE OIpeaeiseMbie METOIOM
KaJIMOpOBOYHOTO rpaduKa.



0. Oror meron ObicTpee, HEe TpeOyeT NOCTPOCHHSI KaIMOPOBOYHOTO
rpaduKa 1 JaeT BO3MOXKHOCTH HOMSPOrpadupoBaTh  HCCIACAYEMBIA U
CTAQHAAPTHBIA PACTBOPHI B OJJMHAKOBBIX YCIOBHSX.

6. OtrM METOAOM MOXHO OIIPEACIATE NOHBI, BBICOTA BOJIHBI KOTOPBIX HE
nmponopuruoHaJbHa KOHICHTpaluu.

2. MO0KHO UCTI0IB30BaTh pTyTHLIﬁ 3JICKTPOA B aHOHOM o0JacTu.

7. B KakuMx ciay4asX MOXHO BECTH aMIICPOMETPUYECKOC TUTPOBAHUEC MOHOB B aHOTHOMN 00IacTH? YKaxXUTE mpa-
BUJILHBINA OTBET.

a. C PTYTHBIM KaIlCJIbHBIM 3JICKTPOJAOM JIETKO BOCCTaHABJIMBAOIIIUMUCH
HNOHaMH.
0. C IUIaTUHOBBEIM QJICKTPOJAOM  HMOHaMH, BOCCTAaHABJIMBAIOIIHUMUCH B

JaJIeKOI KaToMHOM 00J1acTH.
6. C IUIaTUHOBBIM AJIEKTPOJOM JIETKO OKHCISIOLUIUMHUCS BELIECTBAMHU.

pea C PTYTHBIM KareJIbHbIM DJICKTPOAOM Ppa3IMYHbIMU
KOMITIEKCOOpa3yIoIUMH BEIECTBAMH.

10. Kakue npeumyInecTBa HMEET MEPEMEHHOTOKOBas MOJISIporpadus Mo CPaBHEHHIO ¢ KIIACCHYECKOH? YKaKUTE
NIpaBUJIBHBIN OTBET.

a. Bobiast 4yBCTBUTENIBHOCTD U Pa3peIIAONIast CIOCOOHOCT.

6. BbicTpoTa.

B. MOHO CHUMATh HOJIIPOrPAMMBI B TAJIEKON aHOAHOU 00JIACTH.

2. Hukakux  mpeuMymiecTB [0  CPaBHEHHIO  C  KIACCHYECKOM

nossporpadueii Her.

((3J'leKTp0J'll/l3 u ]CyJ'IOHOMeTpl/I‘{eCKI/Iﬁ METOA AHAJIU3A»

1. Kak n3mMensiercs 3J1eKTpOXUMHYECKHN S5KBUBAJICHT METAJVIOB B DALY
MepHoINIecKor cucteMsl pu nepexone ot I k III rpynme?

VYKaxuTe npaBUIbHbBIN OTBET.

a. VMenbImaercs.

0. OcTaeTcss HEM3MEHHBIM.

6. Cnabo Bo3pacraer.

2. [IpoxoauT Yepe3 MUHAMYM.

2. Kakoit u3  mpHBEIEHHBIX D3JIEKTPOXUMHUYECKUX 3KBUBAJICHTOB AJIS

XJIopa TpaBwiIeH?

VYKkaxxuTe MpaBUIIbHBIN OTBET.

a. 0,133 2/(a™u).

6. 3,68 2/(a-muH).

8. 3,68 me/K.

2. 0,516 ma/(ma ® muH).

3. Kax u3MeHsieTcst B mpoliecce 3JIeKTPOoJIn3a MOTEHIHAI  [IWHKOBOTO

QJICKTpOda, ONYHICHHOI'O B PaCTBOP cym,(baTa III/IHKa?



VYkaxute nMpaBUIIbHBIN OTBET.

a. HOTGHHI/Iaﬂ O0CTacTCsA HCU3MCHHBIM.

0. IloTeniuan YBCIIMIMUBACTCA.

8. IloTenmuan cHayana YMEHBIIACTCS, a4 3aTEM YBCJININBACTCA.

2. IloTeniuan YMCHBIIACTCA.

4, HHH Kakux Mejaen IPpOBOAAT QJICKTPOJIU3 MPHU KOHTPOJIUPYEMOM HOTGHHI/IaJ'Ie?

Ykaxute npaBUIbHBIN OTBET.
a. 15 yckopeHnus nporuecca 3JIeKTpoJin3a.

0. Jns  mpenoTBpallleHWsl  BBIACICHUS MeTauia ¢ Onm3kuM — Oonee
MOJIOKUTEILHBIM MTOTEHIIUATIOM.

8. s mommydeHns 0oliee yCTOMYMBBIX OCAIKOB.

2. Jlis mpenoTBpAICHUS BBIICICHUS MeTaia ¢ OJU3KUM 6oiee
OTpHULIATCIbHBIM NOTCHIUAJIOM.

6. J{ns kakux 1eneil npu 3JeKTPOJIMTHYECKOM BBIICIEHUH METaNIOB BBOAAT KOMILJIEKCOOOpa3oBarenn?
NIpaBUJIBHBIN OTBET.

a. I[J'ISI YCKOpCHUA TpoUecca 3JICKTPOIUTUICCKOTO BbIACICHUS.

0. Jns BBIICIICHUS METaJUIOB, KOTOpBIE  HE BBIJICIAIOTCS
3JIEKTPOJIU30M TIPHU OOBIYHBIX YCIOBUSX.

8. Jns  mpemoTBpalieHus BhIACICHHUS BOAOPOIa U 00pa30BaHusl Iy0UYaThix
0CaJIKOB.

2. I[J'I?I NOJIyUCHUS Ooiee MMPOYHBIX OCAJAKOB U pa3ACJICHUS HCKOTOPLIX
MCTaJIJIOB.

7. Jns kakux Teneil NPUMEHSIOT JIIEKTPOJIM3 Ha PTYTHOM KaToze?
VYkaxxuTe npaBUIbHBIA OTBET.

a. Jns  pazneneHuss — METanIioB, 00pasylomuX H He 00pa3yrommx
aMaJiIbIraMabl.

0. J1st ycKOpeHust mpoliecca AIEKTPOIIH3a.

8. Hns  pa3geneHus ~ MeTaioB c OJNIM3KUMU  DJIEKTPOTHBIMU
TIOTEHIINAJIAMH,

2. Jnis BBIIETIEHUS] METAJLIOB B 60Jiee y100HOH BecOBOM Gopme.

8. KakoBbl mpemMyImiecTBa BHYTPEHHETO 3JIEKTPOJIH3a ¢ AuadparmMoit

repesl BHYyTPEHHHUM 3JIEKTPOJIN30M 0e3 Hee?

VKaxuTe MpaBUWIbHbBIN OTBET.

a. MOXHO  pa3iensTh MeTaulbl ¢ ONHU3KUMH 3JIEKTPOTHBIMU
MOTEHIMAIAMHU.

0. Bo3spacraeT cKopoCTh DIEKTPOITH3A.

6. YCTpaHﬂeTCH ABJICHUC LEMECHTAIMU W YBCINYMUBACTCA JomycTumMas

KOHLICHTpaHI/IH OHpC}IeHHeMHX HOHOB.
2. TToBbIlIaeTCSa TOUYHOCTH aHAIN3A.

9. MOXXHO 1M BECTH KYJIOHOMETPUYECKOE TUTPOBAHHE IPU NOCTOSHHOM
noreHnuane?

. Ykaxkure



VYkaxute nMpaBUIIbHBIN OTBET.

a. Henbsa.
0. MOoKHO, Tak e KaKk W IIpU IOCTOSHHOM CHJIE TOKa.
8. MoHO, HO B IIeNIb HAJI0 BKIIIOYUTh KyJOHOMETD U1 ONpPEAEICHUs

pacxosa TOKa Ha IIOJy9YEHHE THUTPAHTA.

2. MoxxHo, HO 1pu 3TOM TpeOyercst ~ Oosee TOYHO yCTAHABIMBATh NOTCHIMAT W MOAACP)KUBAThH
€ro IMOCTOSHHBIM.

10. KakoBsI pEUMYIIECTBA KYJIOHOMETPHUUECKOTO TUTPOBAHHUS P TIOCTOSHHOM TOKE?
Ykaxute npaBUIbHBIN OTBET.
a. D10 TUTpOBaHUE OoJiee ObICTpOE, YeM OOBIYHOE.

0. Jns  TUTpoBaHHS MOXKHO — HCIOJB30BaTh  HECTOWKHE PEareHTHI U
CcaMO TUTPOBAaHUE TOYHEE OOBIYHOTO.

6. OTHM METOAOM MOXKHO TOYHO onpeaciiiaTh HeCTOP‘IKI/Ie, 6I>ICTpO
OKHUCJIAOMUECS Ha BO3AYXC BCIICCTBA.

2 Oco0bIX MPEUMYIIECTB 3TO TUTPOBAHUE HE NMEET.

TpeGoBanus K peHTHHI-KOHTPOJIIO.

JlaGoparopnas pabora Nel

BrinonHeHe npakTuuecKoi (IKCIepUMEHTAILHOM) 3a1auu — 3 dasia
OObsICHEHHE TEOPETUUECKIX OCHOB JIaHHOM paboTsl — 1 Hamia

CobecenoBaHue 1Mo OAHOMY U3 33JaHUIT U1 CAMOCTOATENBbHOM paboTH! -1 6aLI
Pernienue 3amaun Ha TeMy JaHHOMN JJaOOpaTopHO# padboThl — 1 6aswI

Jlaboparopuas pabora Ne2

BrinonHeH#e npakTuueckoi (IKCIepruMeHTaNbHON) 3a1auu — 3 fasia
OObsicHEHNE TEOPETUUECKIX OCHOB IaHHOM paboTsl — 1 Hania

CobecenoBaHue 10 OHOMY M3 33/IaHUH JUISl CAMOCTOSATENILHOM paOoThI -1 6aJ
Pemenue 3amaun Ha TeMy JaHHOU JTaGOpaTOpHOH paboTHl — 1 6am

JlaboparopHas pabora Ne3

BrinonHeH#e npakTuueckoi (IKCIeprUMeHTAILHOM) 3a1auu — 3 6asia
OOBsICHEHNE TEOPETUIECKUX OCHOB TaHHOU paboThl — 1 fasia

CobecemoBaHue M0 OJHOMY U3 3aJJaHHI JJIsS1 CAMOCTOSITEITLHOM padoThI -1 6a
Pemenue 3amaun Ha TeMy JaHHOMU 1abopaTopHOM paboTh — 1 HasLI

Jlaboparopuas pabora Ned

BrinonHeHye npakTHuecKoi (IKCIepUMEHTAIFHOM) 3a1aui — 3 fasia
OOBsICHEHNE TEOPETUIECKUX OCHOB TaHHOU paboThl — 1 fasia
CobecenoBanue 10 OTHOMY W3 3aJJaHUH JJIsl CAMOCTOSITEIbHON paboTh! -1 6am

Pemrenve 3agaun Ha TeMy JaHHOU 1abopaTopHON paboTsl — 1 6am



JlaboparopHas pabora Ne5

BrinonHenue npakTuueckoi (IKCIepUMEHTAIBHOM) 3a1aui — 3 fasia
OObsiCHEHNE TEOPETUUECKUX OCHOB JIaHHOM paboTsl — 1 Hamia
CobecenoBanue 10 OTHOMY U3 3aJJaHUH JJIsl CAMOCTOSTEIbHOM paboThl -1 6asmn
Pewienve 3anaun Ha TeMy JaHHOH J1abopaTOpHOU paboThl — 1 6amI

ITepBast KOHTPOIBHAS TOUKA .........eiviitiiieeiiesietitestessesseasesseesessessesnessessessesssesnesnesnenns 30 dansioB

JlaGoparopuas pabora Ne6

BrinonHeHe npakTHuecKoi (IKCIepUMEHTAIBHOM) 3a1aui — 3 fasia
OObsICHEHNE TEOPETUUECKIX OCHOB JIaHHOM paboTsl — 1 Hamia
CobecenoBaHue 1Mo OHOMY U3 3aJaHUI UIsl CAMOCTOSATENBEHOM paboThl -1 faswt

JlaboparopHas pabora Ne7

BrinonHeHue npakTuueckoi (IKCIepUMEHTAILHOM) 3a1auu — 3 dasia
OObsICHEHHE TEOPETUUECKIX OCHOB JIaHHOM paboTsl — 1 Hamia
CobOecenoBaHue MO OJHOMY U3 3aJaHUM JIJIsl CAMOCTOSTEIbHOM padoThI -1 6ajwt

Jlaboparopuas paGora Ne®

BrInonHeHne npakTHueckoi (3kCepuMeHTaNnbHON) 3a1aun — 4 6asia

OOBbsICHEHHE TEOPETUUECKIX OCHOB JIaHHOM paboThl — 3 Hasia

CobecenoBaHue 1Mo OTHOMY W3 3a/IaHUH JIJIS1 CAMOCTOSITENBHON paboTh -1 6asl

Pemenne 3amaun Ha TeMy JaHHOM JTabopaTopHO paboThl — 1 6ana

[IpeMuanbHbIN GanIsl 3a KAYECTBO UM TBOPUECKHUH MOXO IPHU BBIIOITHEHUH TabopaTopHOi paboTsl — 1 6amn

JlaboparopHas pabora Ne9

BrInoHeHne npakTHUecKoy (3KCepuMeHTaNbHON) 3a1aun — 4 6anna

OObsICHEHNE TEOPETUUECKIX OCHOB JIaHHOM paboThl — 2 Hasia

CobOecemoBaHue M0 OJHOMY U3 3aIaHHIA JJIS1 CAMOCTOSATEILHON paboThI -2 a1

Pemenue 3agaun Ha TeMy naHHOU TabopaTOpHOI padoTsl — 1 6amn

MpemunanbHbIi 6annbl 3a KAYECTBO U TBOPUECKUIA MOAXOA NPU BbINOAHEHUU nabopaTopHoli paboTsl — 1

6211 BTOPAA KOHTPOIBHAA TOUKA .....oeeieueiiieiiiieeesiteeesesneeessnseesessseeesasssesessnseeessnssesnnnnes 30 6annos

JK3ameH — UTOTOBOE TECTUPOBAHME MO TEME................ 40 6annos

WUtoro 100 6annos



IMPHUJIOKEHUE3

6.YYEBHO-METOJNYECKOEN NH®OPMALMOHHOE OBECIEYEHMUE N CLIAILIMHBI(MO-
JIYJIST)

6.1.PexomMenyeMasiinTepaTypa

OcnoBHas gutepatypa: 1. Tsarnusseiid, A. C. DIEeKTpOXUMHYECKHAE METO bl aHAIIN3a : y4eOHOE 1OCo-
oue / A. C. Tarmussiii. —PocToB-Ha-Jlony, Taraupor : U3natensctBo FOxHOTO dhenepanbHOTO
yauBepcureta, 2021.—88 ¢. —ISBN 978-5-9275-3870-6.—Tekcr : anexkrpounsiii // Ludposoii 06-
pasoBatenbHbIi pecypc IPRSMART :[caiit]. —URL:https://www.iprbookshop.ru/121893.html
HonoxautensHas nureparypa: 1. [loTeHnnoMeTpuiyeckre 1 BOJIbTaMIIEPOMETPHUECKUE METOIbI HC-
CJICTIOBaHMS 1 aHAIIM3a {ydeOHO-MeToauueckoe nocooue /H.A.Manaxosa,A.B.NBoiinosa,H.H.Ma-
neimesa [u ap.] ; mox oo pex. C. FO. CapaeBoii ; Ypanbckuii ¢efepanbHbI YHUBEPCUTETHM. TIEp-
Boro [Ipesunenta Poccun b. H.Enbiimna.—ExarepunOypr : M3natenscTBO YpaabCKOro YHUBEPCH-
tera, 2019. —163 c. : cxem., Tab., Wi —PexXxUMI0CTyNa: MO MOAMHKCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=697456
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