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1. HEJIA U 3AJAYHN JUCTIAITJIMHbI

e ocBOeHUS TMCHUIIMHBI (MOYJIs):

[ToaroToBka crienUanucToB, BIACIOIINX TEOPETUUECKMMHU OCHOBAMH U MPAKTUYECKUMU
IpUeMaMHi HOHOMETPUH.

3amaun:

[ToAroToBUTH CTYAEHTOB, YMEIOLIMMH PEAIN30BaTh BO3MOKHOCTH, 3aJI0’)KEHHBIE B
anmnapatypy JUisl IpOBEICHNUS HOHOMETPUUECKHUX U3MEPEHUN ITyTeM pa3padOTKH HOBBIX METOJUK U
peanu3aly OMMCAaHHBIX METOOB, a TAKXKE BIaICIOIMMU CBOOOTHOMN SKCIUTyaTaueil OCHOBHBIX
puOOPOB ISl BBIIIOJHEHUS ATHX aHAIU30B, OOBIYHO MMEIOLINXCS B XUMHUECKUX J1a00paTopusx
(nonomepsl, pH-meTpsl, U T.1.)

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
ukn (paznen) OIl: B1.B
TpeOoBaHus K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

dusnyeckas XUMUA
AHanutryeckast XUMHUs
dusuka
Heoprannueckas xumus

JMCHHMIIMHBI (MOYJIH) H TPAKTHKH, JJI51 KOTOPBIX 0CBOEHHE TAHHON JUCITHIJIMHBI
(MoayJist) He00X0AMMO KaK NpeaniecTBYIOLIee:

IIpenumioMHas pakTuKa
3. OBBEM JUCHHUIIVINHBI

O0nas TPYA0EMKOCTh 53ET
Yacos 110 yueOHOMY IIaHYy 180
B TOM YHCJIE:

ayIUTOPHBIC 3aHSITHS 122
CaMOCTOsTENIbHAsE padoTa 31
4acoB HAa KOHTPOJIb 27

4. INTAHUPYEMMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

[TK-1.1: I1nanupyet oTaenbHbIE CTAIUU UCCIEA0OBAHUS MTPH Haauuuu oOuiero miuana HUP

ITK-1.2: BeiOupaeT TeXHUYECKHE CPEJICTBA U METOIbI HCIIBITAHNH (M3 Ha0Opa MMEIOIIIMXCS )
JUISL pEUIEHUs IOCTaBIEHHbIX 3a1a4y HUP

ITK-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHHUS

ITK-2.1: IIpoBOIUT NEPBUYHBINM MOMCK HHPOPMAIIUH I10 33JJaHHON TeMaTuKe (B T.4., C
HCITOJIb30BaHUEM ITATCHTHBIX 0a3 JTaHHBIX )

[1K-2.2: Ananusupyet u 00001aeT pe3yibTaThl IATEHTHOIO MTOKCKA 110 TEMATHKE MPOEKTa B
BbIOpaHHOW 00J1aCTH XUMHUH (XMMHUYECKON TEXHOJIOTHH)

5. BUJAbI KOHTPOJIA

Bunael koHTpONIsT B cemecTpax:

3K3aMEHBI 6

3a4YETHI 5

6. SI3BIK ITPEIIOJJABAHUA

SI3BIK NIpenogaBaHusi: pyCCKUM.



7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS1)

Kon HaumenoBaHue pa3jiesioB U Bun Cemectp | HacoB | Uctou- | [Ipumeuan-
3aHAT. TeM 3auaTus | / Kype HUKHU ue
Pasnen 1. Beenenue
1.1 |Bseneunue Jlex 5 1
€]
Paznen 2. Nonomerpus
2.1 |Honomerpus Jlex 3) 33 [ JI1.1J12.1
31
2.2 |HoHomerpus Jlab 5 34 J1.2
1
2.3 |Honomerpus Cp 5 4
€]
2.4 |HNonomerpus Jlex 6 11 J1.1
31
2.5 |HoHomerpus Jlab 6 30 J1.2
21
Paznen 3. Konnykromerpus
3.1 |Konaykromerpus Jlex 6 7 JI1.1J12.1
31
3.2 | Konaykromerpus JIab 6 6
€]
3.3 | Konaykromerpus Cp 6 27
€]
Paznen 4. Kontpons
4.1 |KonuTposb DK3aMeH 6 27
Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI
1.BBenenue:

[TpoekTHas TEXHOIOTHS

HNudopmarnmonnsie (1udpoBbie) TEXHOIOTUN

2. NonomeTtpusi:

[TpoekTHas TEXHOIOTHS

JluckyccruoHHbIe TeXHONIOTHH ((hOpyM, CUMITO3UYM, e0aThl, aKBapUyMHAas TUCKYCCHS,
MaHeNbHAs TUCKYCCUS, KPYTJIBIA CTOM, (hacuIuTHpOBaHHAS U T.1.)

HNudopmanmonnsie (1udpoBbie) TEXHOIOTUN

TexHONOruu pa3BUTUS KPUTHUECKOTO MBIIUICHUS

3. Konnykromerpusi:

[TpoekTHas TEXHOIOTHS

JluckyccruoHHbIe TeXHONMOTHH ((HOpyM, CUMITO3UYM, 1e0aThl, aKBapUyMHas JUCKYCCHS,
MaHeNbHAs TUCKYCCHS, KPYTJIBIA CTOM, (hacuIuTHpOBaHHAS | T.1.)

HNudopmanmonnsie (1u(poBbie) TEXHOIOTUN

TexHONIOruH Pa3BUTHUSL KPUTHUECKOTO MBIITUICHUS

Cnncok 06pa3oBaTe/IbHbIX TEXHOJOT Uil

1 |IIpoekTHast TEXHOJIOTHS




JluckyccroHHble TeXHONIOTHH ((hOopyM, CUMIIO3UYM, Je0aThl, aKBapuyMHasl TUCKYCCHS,
naHeJIbHas JUCKYCCUS, KPYTJIbIN CTO, (hacuIMTHpOBaHHAS U T.J.)

3 |HWudopmarmonnsie (1iudpoBbie) TEXHOIOTHH

4 TexHonmoruu Pa3BUTHA KPUTUYICCKOT'O MBIIIJICHUSA

8. OIEHOYHBIE MATEPHAJIBI VIS TPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIINA

8.1. OHeHO‘lHLIe MaTepuaJbl 1JId IIPOBECACHUA TeKymei/i arrecranuu
OHGHO‘IHBIG cpe€acTBa Ajisd IPOBEACHUA TCKYH_[eﬁ aTTeCTalluy NPUBCACHBI B ITPUITIOKCHUN 2.
8.2. OHeHO‘lHLIe MaTepHuaJbl 1Jisl IPOBECIACHUS HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

OrneHOYHBIE CPENICTBA AJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTalluy IPUBEICHBI B
MPUIIOKEHUH 2.
8.3. TpeOoBaHUs K PETHHT-KOHTPOJIIO

1 MOJYJIb

JlaGopatopnas pabora Nel

BrinonHenue npakTuyeckoi (3KCrepuMeHTaIbHOM) 3a1auu — 5 0aioB

OO0BsicHEeHHE TEOPETUUECKIX OCHOB JaHHOU paboThI — 2 Oasa

CobecenoBaHue 0 OAHOMY U3 3aJaHUH JJII CAMOCTOSTCIBHOM paOdoThI -2 Oaia

[IpemuanbHBII OaIBI 32 KAY€CTBO U TBOPUYECKUH ITOIXO0/1 MPH BBHITIOJIHEHUH J1a00paTOpHOI
pabothl — 1 Oamn

JlabopaTtopHnast pabota Ne2

BrimonHeHne npakTudeckoil (3KCepUMEHTaIbHOMN) 3a1a4u — 5 0anioB

OOBbsicCHeHHE TEOPETHUECKUX OCHOB JIaHHOM paboThl — 2 Oaria

CobecenoBaHue 10 OJHOMY M3 3aJJaHHH JIJIsl CAMOCTOATENBHOU paboThI -2 Oasia

[TpemuanbHBI OaNIIBI 32 KAUECTBO U TBOPUYECKUH MOIXOJ P BBIMOJIHEHUH J1a00PATOPHOM
paboTsl — 1 Gamn

JlaboparopHas pabota Ne3

BrimonHeHne npakTudeckoil (3KCIepUMEHTATbHON) 3a1a4u — 5 0aioB

OObsicCHeHHE TEOPETHUECKUX OCHOB JIaHHOM paboThl — 2 Oaria

CobecenoBanue 10 OJHOMY M3 3aJJaHHH JIJIsl CAMOCTOATENBHOU paboTHI -2 Oasia

[TpemuanbHBIi OaNIBI 32 KAUECTBO U TBOPUYECKUN TOXO]] MPU BBIMOJTHEHUH JTa00PaTOPHOM
paboTel — 1 Gamn

JlaboparopHas pabota Ned

BrinonHenue npakTUyecKoi (IKCIIepUMEHTaTbHON) 3aaun — 5 6aioB

OOBbsiCHEHHE TEOPETHUECKUX OCHOB JIaHHOM paboThl — 2 Oarna

CobecenoBanue 10 OJHOMY M3 3aJJaHHH JIJIsI CAMOCTOSATEIBHOM paboTh -2 Oarna

[TpemMuanbHBIA OaNIIBI 32 KAUECTBO U TBOPUYECKUH MOIXOJ P BBIMOJIHEHUH JIA00PATOPHOM
paboTsl — 1 Gamn

BrinonHnenue HHAWBUTYaTbHOTO SKCIIEPUMEHTAILHOTO 3aAanus - 10 6amios

[TepBast KOHTPOIIBHAST TOUKA ... uveneeententeneentete et ente et eneenteeneeeenneennennen 50 GayoB

Jlaboparopnas pabota Ne5

BrinonHenue npakTUYecKoi (IKCIIepUMEHTaIbHON) 3a1aun — 5 6aioB

OO0OBbsiCHEHHE TEOPETHUECKUX OCHOB JIaHHOUM paboThl — 2 Oasia

CobecenoBanue 10 OJHOMY M3 3aJJaHHH JIJISI CAMOCTOSATEIBHON paboThI -2 Oana

[TpemuanbHBIM OaJITBI 32 KAUECTBO U TBOPUYECKUI TOIXO]] MIPU BBIMOJHEHUN J1a00paTOpHOI
paboTsl — 1 Gamn

JlaboparopHas pabota Ne6

BrinonHeHnne npakTHYecKoi (IKCIIepUMEHTATBHON) 3aauu — 5 6aioB

OOBsICHEHHE TEOPETHYECKUX OCHOB JIaHHOM paboThl — 2 Oaria

CobecenoBaHue M0 OJJHOMY M3 3aJJaHHH [Tl CAMOCTOSATEIBHOU paboThI -2 Oana

[TpeMuanbHbIi 6AJUTBI 32 KAYECTBO U TBOPUECKUN TOIXO0/I TIPU BHITOIHEHNUH JIAOOPATOPHOU




paboTsl — 1 Gamn

JlaboparopHas pabota Ne7

BrinonHeHne mpakTHYecKou (IKCIIePUMEHTATBHON) 3a1a9u — 5 6a/ioB

OOBsICHEHHE TEOPETHYECKUX OCHOB JIaHHOHM paboThl — 2 Oaria

CobecenoBaHue 10 OAHOMY U3 3aJaHUH JJII CAMOCTOSTEIBHOM paOboThI -2 Oaia

[TpemuanbHbIN 0auIbl 32 KAYECTBO U TBOPUYECKHUI IOAXO0/1 IPH BBIIIOJIHCHUH J1a00paTOPHOM
pabothl — 1 Oamn

JlabopaTtopnas pabora Ne®

BrinonHeHne MpakTHYeCKO# (IKCIIEPUMEHTANILHOM) 3a1a9i — 5 6a/IoB

OOBsICHEHHE TEOPETHYECKUX OCHOB JIAHHOU paboThl — 2 Oaia

CobecenoBaHue M0 OJJHOMY M3 3aJJaHHH [Tl CAMOCTOSATEIHHOU paboThI -2 Oaia

[TpemuanbHbIi 6aJIbI 32 KAUECTBO U TBOPUYECKUH MOIXOJ P BBINOJIHEHUH J1a00paTOPHOIM
pabotsl — 1 6amn

BrimonHenne nHIUBUYaIbHOTO SKCIIEPUMEHTAIBHOTO 3a1anus - 10 6amioB

BTOpast KOHTPOIBHAS TOUKA . .uuuutttteeeennteteeeeeeaeeeeeseaneeeeeeeeannnneens 50
0aJlIoB

3auer

Htoro 3a cemecTp
100
0aJIoB

2 MOAVJIb

JlaboparopHuas pabota Ne9

BrimonHeHune npakTudeckoi (3KCEpUMEHTAIbHOMN) 3a1a4u — 5 0aioB

OO0ObsicHEeHHE TEOPETHUECKUX OCHOB JIaHHOM paboThl — 2 Oasia

CobecenoBanue 10 OJHOMY M3 3aJJaHHH JIJIs1 CAMOCTOATENbHOU paboThI -2 Oasia

[TpemuanbHBIi OaNIBI 32 KAUECTBO U TBOPUYECKUN TOXO]] MPHU BBIMOJTHEHUH JT1a00paTOPHOM
paboTsl — 1 Gamn

[TepBast KOHTPOIIBHAST TOUKR ..uvveeeuereeeireenereenieeenuteestteesiseesssseesssseessnseessnseesnseeesnseees 30
0amioB

JlaboparopHas pabota Ne9

BrimonHeHune npakTudeckoil (3KCIIepUMEHTATbHOMN) 3a1auu — 5 0anioB

OObsicCHeHHE TEOPETHUECKUX OCHOB JIaHHOM paboThl — 1 Oamna

CobecenoBaHue M0 OJHOMY M3 3aJaHUI ISl CAMOCTOATEIbHOM paboThl -1 Gann

[TpemuanbHBIi OaNIIBI 32 KAUECTBO U TBOPUYECKUI MOIXOJ P BBIMOJIHEHUH J1a00pATOPHOM
paboTsl — 3 Oanna

JlaboparopHas pabota Nel0

BrimonHeHne npakTudeckoil (3KCIepUMEHTATbHON) 3a1a4u — 5 0aioB

OO0OBbsiCHEeHHE TEOPETHUECKUX OCHOB JIaHHOU paboThl — 1 Oana

CobecenoBaHue M0 OJHOMY U3 3aJaHUI JIJIS1 CAMOCTOATEIbHOM paboThl -1 Oan

[TpemMuanbHBIM OaJIITBI 32 KAUECTBO U TBOPUYECKUI TOIXO]] MPU BBIMOJIHEHUH Ja00paTOpHOI
paboThl — 3 Oamta

JlaGopatopHnast pabora Nel 1

BrimonHeHne npaktuyeckoi (3KCepUMeHTaIbHOM) 3a1a4u — 5 0aioB

OO0BsicHEeHNE TEOPETUIECKIX OCHOB JaHHOU paboThl — 1 Ganna

CobecenoBaHue o OJHOMY W3 3aJaHUM JJISI CAMOCTOSTENHFHON paboThl -1 Gat

[IpemuanbHBIN O0aTBHl 32 KAYECTBO U TBOPUYECKUH MTOAXO/ IMPH BHITIOJIHEHUH JTA00PATOPHON
paboTsl — 3 Ganna

JlaGopaTtopnast pabota Nel2

BrlimotHeHNE MPaKTHYECKOH (IKCTIEPUMEHTAIBHON ) 3a/1a4l — 5 0aJlJIoB

OO0BsicHEeHHE TEOPETUUECKUX OCHOB JaHHOU paboThl — 1 Ganna

ColecenoBaHue o OJHOMY W3 3aJJaHUH ISl CAMOCTOSITEILHOM paboThI -1 Gat

[TpemuanbHBIN O0ayUTBl 32 KAYECTBO U TBOPYECKUI TTOAXO/I IMPH BHITIOJIHEHUH JTa00PaTOPHON
pabotsl — 3 Ganna

ITepBast KOHTPOTTBHASI TOUKR ....eeeerurreeeesrreeeenureeeesssseeessssseeessssnseesssnsseessssssseesssnsseees 30
6aioB

JlaGopaTtopnast pabora Nel3



BrinonHeHnue npakTHYecKoi (IKCIIepUMEHTATBHON) 3aa9u — 5 6aioB

OOBsICHEHHE TEOPETHYECKUX OCHOB JIaHHOM paboTel — 1 Oamna

CobecenoBaHue 10 OJHOMY U3 3aJaHUM ISl CAMOCTOSTEILHOM paboThI -1 Gasur

[TpemuanbHbIi 0auIbl 32 KAYECTBO U TBOPUECKHUI IOIXO0/1 IPH BBIIIOJHEHUH JJa00paTOPHOM
paboThl — 3 Oaiia

JlaGopaTtopnas pabora Nel4

BrinonHeHne mpakTHYecKou (IKCIIePUMEHTATBHON) 3a71a9u — 5 6a/ioB

OOBsICHEHHE TEOPETHYECKUX OCHOB JIAHHOH paboTh — 1 Oamia

CobecenoBaHue 10 OJHOMY U3 3aJaHUM JJII CAMOCTOSTEIbHOM paboThl -1 Gasr

[TpemuanbHbIi 0auIbl 32 KAYECTBO U TBOPUECKHUI IOAXO0/1 IIPH BBIIIOJIHCHUH J1a00paTOPHOM
paboTsl — 3 Gamta

JlaGopaTtopnast pabota Nel5

BrlmmotHeHNE MPAaKTHYECKOH (SKCTIEPUMEHTAIBHON ) 3a/1a4u — 5 0aJIJIoB

OO0BsicHEeHHE TEOPETUUECKUX OCHOB JaHHOU paboThI — 1 Oaia

CobecenoBaHue 10 OJHOMY M3 3aJJaHU JIJIs1 CAMOCTOATEIbHOM paboThl -1 Gan

[TpemuanbHBIi GaNIbl 32 KAUECTBO U TBOPUYECKUI MOIXOJ P BBIMOJIHEHUH J1a00PATOPHOIMA
pabothl — 3 Ganna

BTOPast KOHTPOITBHAS TOUKA ...eeeeuuvvreeerirrreeenerreeeesnseeeesssseeesssssseessssssseesssssseeesssssseeens 30
0aI0B

DK3aMeH — UTOTOBOE TECTUPOBAHHE TI0 TEME  .......... 40 OamioB

Hroro 3a cemecTp 100 6amnoB

9. YYEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. Pexomenayemas iureparypa

9.1.1. OcHoBHas JUTEpaTypa

Indp Jlureparypa

JI1.1 | Anekcannposa, ['alinykoBa, du3nko-xuMuueckue MEeTo/ bl aHaiau3a, Mocksa: FOpaiiT,
2024, ISBN: 978-5-534-17720-6,

URL.: https://urait.ru/bcode/536376

JI1.2 |Ky3nuenosa, ['puropres, Texnuka 1a00paTopHOTO dKCIIEpUMEHTa B XUMUHU, MOCKBa:
FOpaiit, 2024, ISBN: 978-5-534-14666-0,
URL.: https://urait.ru/bcode/544429

9.1.2. JlonoJHUTEJIbHAS JIUTEPATYpa

Indp Jlureparypa

JI2.1 [Eroposa O. B., ®u3nko-xuMHYECKHE METO/IbI UCCIIEIOBAHUS U TEXHUKA JJA0OPATOPHBIX
pabot. OcHoBsl Mukpockonuu, Cankt-IlerepOypr: Jlans, 2023, ISBN: 978-5-507-46840-
9,

URL.: https://e.lanbook.com/book/322619

9.2. [lepeuensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT"

21 | Caiir xummnaeckoro ¢akynprera ®I'BOY BO «MocKkoBCckHil rocyaapCTBEHHBIH
yHuBepcuteT umenn M.B.JlomonocoBa»: http://www.chem.msu.su/

9.3.1 IlepeyeHb MPOrpaMMHOTr0 odecneYeHus

Kaspersky Endpoint Security 10 mist Windows

Adobe Acrobat Reader

3 Google Chrome




4  [WinDjView

5 OpenOffice

6 Foxit Reader

9.3.2 CoBpeMeHHbIe MPO(eccHoOHAIbHBbIE 0a3bl JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU (moamnucka Ha sKypHAIbI)

9BbC «IOPAUT»

OBC Tel'Y

9bC BOOK.1u

9BC «Jlaup»

9BC IPRbooks

OBC «YHuBepcutTeTckas OMOIMOTEKa OHJIANHY

|l N o O B W| N =

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIS)

AyauT-1 Oo6opynoBanue

3-406 KOMIUICKT Y4eOHOI MeOenn, Bechl, 1a00paTopHbIe HOHOMEPHI, TOpTaTHBHBIC PH-
METPBI, TOTEHIIMOCTAT-TAIbBAHOCTAT, CKaHEP, MKa(bI, KOMILIOTEPHI, TUPSI

11. METOJANYECKUE MATEPHAJIBI VIS OBYYAIOLNXCS IO OCBOEHUIO
TV CHMUIIAHBI

MGTOI[I/I‘IGCKI/IG MaTCpHraJIbl U YKa3aHUA NPUBCACHLI B IPUIJIOKCHUN 1.

HPUJTOKEHHUE 1

8. METOJUYECKHUE YKA3ZAHUS 1151 OBYYAIOIIMXCSI IO OCBOEHUIO JUC UL TAHBI
(MOJLYJISN)

Ilepeuenb y4eOHO-MeTOAUYECKOT0 O0ecnedeHHs A1 CAMOCTOSATEIbHOM padoThl 00y4AOIIMXCH 110 JUCHUIIUHE

1. CopepkaHue TUCHUTUIAHBL.
2. Meroamueckue MaTepHalbl A1l paObOTHI Ha JTA0OPATOPHBIX 3aHATHUSIX.
3. Meroamdeckue MaTepyaibl IJis HOATOTOBKU K 3K3aMCHY.

1. Conep:xanue TUCHMIITMHBI
Tema 1. Benenue.

Kinaccudukanus snexTpoXxuMudeckux MetofoB aHamm3a (OMA). Oo6nactu npuMeHneHuss OMA, aHamu3

BEIIECTB BBICOKON YNCTOTH. THUTpOMeTpHUIecKrue BapuaHTel DMA.
Tewma 2. Nonomerpus

OcHOBHBIE TOHATHSI O HOHOMeTpuu. [IpsmMas HMOHOMETPHs M TNOTEHIUOMETPUYECKOE THUTPOBAHMUE.
Hcnons3yemas annapaTypa.

DJeKTpoJIbl CPaBHEHHMS], HA3HAYCHNE, OCHOBHBIC TPEOOBAHUS K HHUM, KOHCTPYKIIHH.

[Norenmmanu3mepsitomue NpuUOOPHI, Ha3HAYCHHWE, OCHOBHBIE TpeOoBaHUs, YycTpoiictBo. pH-merp wu
HNOHOMEpP; OCOOEHHOCTH MX YCTPOWCTB, OCHOBHBIC XapaKTEPUCTUKH. MapKu OTeYeCTBEHHBIX MOHOMEpOB W pH-
METPOB, 0COOCHHOCTH X KCILTyaTaIlHH.

IIpsimas woHomerpus. JKunkoctasle muddy3nonnsie moTeHnuansl. OmnpenesieHne aKTHBHOCTH HOHOB
METOJIOM CTaHJAPTHBIX JOOABOK M C MCIIOJIB30BaHUEM KaTHOPOBOYHOTO Tpaduka.

[Iprumenenne npsMoit noHOMETpUH. [loTeHIHOMETpHYeCKoe ONpeAeICHIE KaTHOHOB C MCIIOJIE30BaHIEM
METAJUIMIECKUX DIEKTPONOB. KOHCTPYKIHMM METaNIMYeCKUX 3JICKTPOIOB. DIEKTPOIBI UIA ompeaeneHus pH
(BOTOPOAHBIH ,CYPbMSIHBIN, CTEKIISTHHBIN ).

[Ipakrrueckoe n3mepenne pH. Bydephsie pacTBopbl. Mapku OTEYECTBEHHBIX JIEKTPOJIOB ISl H3MEPEHHS
pH u ux ocHoBHbIe xapakrepuctuku. Hactpoiika pH-meTpa (noHOMEpa).

MoHceneKTuBHbIE MEMOpaHHbIe IEKTPobl, Kiaccudukaiys. JKuaKoCTHbIE HOHOOOMEHHBIE 3JICKTPOJIBL,




MPUHIUIET WX PabOTHl, KOHCTPYKUWS. TBepasle MeMOpaHHBIE SJEKTPOJBI, YCTPOWCTBO ¥ NPWHIMII PabOTHI.
I'ereporennple MeMOpaHHBIC JJIEKTPOMABI. ODIEKTPOABI € HWMMOOWIM30BAHHBIMH (EpMEHTAaMH H  KIIETKaMHU.
OIEeKTPOIBI M3 HHEPTHOTO MeTajlIa.

Tema 3. [loTeHIHOMETpPUYECKOE TUTPOBAHHE

[orenumomerpudeckoe TUTpoBaHKe. TeXHUKA MOTCHIIMOMETPUYECKOT0 TUTpoBaHMs. OnpeneneHne TOUKH
SKBUBAJICHTHOCTH.

[IpuMeHeHHe TOTEHIIMOMETPUYECKOTO THUTPOBAHHMS. KucnoTHO-0CHOBHOE — NOTEHIIMOMETPHYECKOE
TUTPOBaHME; IIOCTPOCHUE KPUBBIX THUTpOBaHUs. [lOoTEeHIIMOMETpHYECKOE THUTPOBAaHUE, HCIOJB3YIOIIEe PEaKIUH
OCaXKJCHUS, KOMIUICKCOOOpa30BaHMs, OKHCICHUSI-BOCCTAHOBIICHUS; IIOCTPOCHHE COOTBETCTBYIOUIMX KPHUBBIX
TUTPOBAHHUS.

Tema 4. MeTozpl aHATM3a HAa OCHOBE YACIBHOM 3JIEKTPOITPOBOAHOCTH.

Teoperudeckne OCHOBHI METOZA. Y IeNTbHAS M SKBUBAICHTHAS JIEKTPONPOBOAHOCTE. KOHIyKTOMETpHYECKIe
METOJBI aHAIIM3A: IpsAMas KOHAYKTOMETPHS, KOHIYKTOMETPHIECKOE THTPOBaHHE.(KUCIOTHO-OCHOBHOE, THTPOBAHNE,
OCHOBaHHOE Ha PEaKIIsIX OCAKICHHS, KOMIDIEKCOOOpa3oBaHus) ANaparypa U TEXHIKA BBHITIOTHEHUS aHAIN3A.

2. MeToanuecKue MAaTePHAJIBI JJIsl PAa00THI HA JJa00PATOPHBIX 3aHATUAX
Ilepeuensb J1a6opaTOPHBIX padoT

HaumenoBanue TeMbl HaumenoBanue paboTbl
Honomertpus 1.O3HaKOMIIEHHE C TPaBWIIAMH PaOOTHI Ha PUOOpax Ik HOHOMHTPHHU
(Ha mpuMepe aHamM3a (monomepsl, pH-meTpsl). HacTpolika, kannOpoBKa, MOArOTOBKA 3JIEKTPOAOB K
MOJICITEHBIX PAaCTBOPOB) pabore.

2. .OmpenesneHne colepiKaHUs HUTPAT-UOHOB B MOJIENBHONH CMECH METOJIOM
MPSIMOI HIOHOMETPHH C MCIIOJIB30BAHUEM KaJTHOPOBOYHOTO TpaduKa.

3. Ompenenenue coaepxkanus F B MonenbHONH CMECH METOJOM CTaHAapPTHBIX
J00aBOK

4. Onpenenenue xenesa (I1I) noTeHIMOMETpHUYECKUM TUTPOBAHHEM T10 METOTY]
KOMIUIEKCOOOPa30BaHUS

5. Onpenenenue xenesa (I11) morermmmomerprudecknm OB-TuTpoBaHEM

6. AHanM3 cMecH MOIHUIO0B U XJIOPUAOB OTEHIIMOMETPHUECKIM THTPOBAHHUEM
10 METOJTY OCaXKICHHS

7. Ompenenenue conepxanusi HCIl u HsBO3 mpu coBMeCcTHOM NpUCYTCTBHA

8. Onpenenenue coep>kaHus TETPAITUKIMHA B MOAECITLHOM CMECH C
UCIIOJIb30BaHUEM HKCIIEPUMEHTAILHOTO HOHOCEIIEKTHBHOTO JJIEKTPO/Ia

HNonomerpus 9. Onpenenenne coaepkanust NOs™ B pacTHTEIBHOM ChIPhE

(aHANMM3 TEXHOJIOTHYECKHUX 10. Onpenenenue coepkaHus xKee3a B KelIe30HUKETIEBOM CIIIaBe

1 OMOJIOTOYECKHUX MeTo710M OB-ITOTEHIIOMETPUIECKOTO TUTPOBAHUS

00BEKTOB) 11. Ompenencuue coaepkaHus cepedpa B cepeOpsHO-0JIOBIHHOM CILIaBE

METO/IOM OCHJIUTEIEHOTO THTPOBAHHMS

12. Onpenenenue cojepxaHus TETPALUKINHA B TOTOBOM JIEKAPCTBEHHON
¢bopme
KonngykTomerpus 13. O3HakoMJIeHHE C TIpaBHJIaMHU pabOThI Ha TPHOOpax s

KoHAykTOMeTpruu. HacTpoiika, kannOpoBKa, MOATOTOBKA JIEKTPOIOB K padoTe.
14. Ananu3 cMecu cynbharta MeId U CEPHOM KHCIOTHI METOIOM
KOHJYKTOMETPHUYECKOTO TUTPOBAHHUS

15. OHPCHCHCHI/IC COACPIKaHUs MEAU B rajJbBaHHYECKON BaHHE MCIHCHMUA.

3. MeToauyeckne MaTepuasIbl 1UIsl MOATOTOBKH K IK3aMeHY.
IIporpamma HTOroBoOro 3K3aMeHa
Knaccudukanus 3meKTpoXuMu4eckux MeTojoB aHamm3a (OMA). O6mactu npumeHeHus DMA, aHamus
BEIIECTB BBICOKON YNCTOTH. THUTpoMeTpHuecKue BapuaHTel DMA.
OCHOBHBIC TOHATHS O HWOHOMETpPHH. lIpsAMas HMOHOMETPHS M IOTCHIIMOMETPHYECKOE THUTPOBAHWE.
Hcnonszyemas anmnaparypa.
DNEeKTPOaBl CpaBHEHHS;HA3HAUCHUE, OCHOBHBIC TPEOOBAaHUSA K HUM, KOHCTPYKIIHH.
[Norenumanusmepsitomne NpuOOPHI, Ha3HAYCHHWE, OCHOBHBIC TpeOOBaHMS, YCTpoHcTBO. pH-merp
HOHOMEp; OCOOCHHOCTH MX YCTPOMCTB, OCHOBHBIE XapaKTEpPUCTHKH. MapKn OTeuecTBEHHBIX HMOHOMEpOB U pH-
METPOB, 0COOEHHOCTH UX 3KCILTyaTally.
[psamas wmonomerpusi. JKuakoctHele aud¢dy3uonHsle noreHuuansl. OnpeneneHne aKTUBHOCTH HOHOB
METOJIOM CTaHJIapTHBIX JOOABOK M C UCIIOJIB30BaHHEM KaJIHMOPOBOYHOTO rpaduka.
IIpumeHenue npsimoit noHomeTpun. IloTeHnHOMeTpUYecKoe ONpeAeIeHHe KaTHOHOB C UCIOJIb30BaHUEM




METAJUIMIECKUX DIEKTPOIOB. KOHCTPYKIMM METaUIMYEeCKUX DSJIEKTPONOB. OIEKTPOABI UL ompexencHus pH
(BOTOPOAHBIH, CYpPbMSIHBIN, CTEKIISTHHBIN ).

IIpaktuueckoe m3mepenune pH. bydepHsie pacTBopbl. Mapky 0TeUeCTBEHHBIX AJIEKTPOIOB IS H3MEPECHHUS
pH u ux ocHoBHBIe Xxapakrepuctuku. Hactpoiika pH-meTpa (noHOMEpa).

HoHcenekTuBHbIE MEMOpaHHbIE 3J1eKTPoabl, Kiaccudukaiys. JKuIKocTHbIE HOHOOOMEHHBIE DIICKTPOJIbI,
NPUHOUIBL MX PabOTHI, KOHCTPYKIMsA. TBepable MeMOpaHHBIE JJIEKTPOIBI, YCTPOHCTBO M TNPHUHIMI PabOTHIL.
I'eteporennble MeMOpaHHBIE DJEKTPOABL. ODJEKTPOAbl C HMMOOMIM30BAaHHBIMH (EPMEHTaMH M KIETKaMu.
ONeKTpo/Ibl U3 HHEPTHOTO METaJlIa.

IToTeHnomeTpuueckoe TUTPOBaHKUE. TeXHUKA MOTEHIMOMETPUIECKOro TUTpoBaHUs. OnpeneneHue TOUKU
9KBHBAJICHTHOCTH.

[IprMeHeHHE TMTOTEHIIMOMETPHUYECKOTO THTPOBAHMUS. KucnoTHO-0OCHOBHOE  TIOTEHIIMOMETPHUIECKOE
TUTPOBAHKE; IOCTPOCHHWE KPHUBBIX THUTPOBaHHUA. I[IOTEHIIMOMETPHYECKOE THUTPOBAHWE, HCIIONB3YIOIMIEEe PEaKIuU
OCaXICHUS, KOMIUICKCOOOPAa30BaHUS, OKHCICHHUI-BOCCTAHOBIICHHS; IIOCTPOCHHE COOTBETCTBYIOIINX KPHUBBIX
TUTPOBAHHUS.

Teoperudeckne OCHOBHI METOA. Y IeNbHAS M SKBUBAICHTHAS JIEKTPONPOBOIHOCTE. KOHIyKTOMETpHYECKIe
METOJIbl aHaNIN3a: NpsiMasi KOHTYKTOMETPHsl, KOHIYKTOMETPUUECKOe TUTPOBaHUE (KUCIOTHO-OCHOBHOE, TUTPOBAHMUE,
OCHOBaHHOE Ha PEaKIHAX 0CaXKICHHUS, KOMIUIEKCOO0pa30BaHus). ANNapaTypa U TeXHUKa BBIIIOJIHEHHUS aHAIU3a.
HOCTpoeHI/Ie KPUBBIX NOTCHIUOMETPUYCCKOI'O TUTPOBAHNA BCEX THUITOB.

IMPUJIIOKEHHME 2

5. ®POHJ1 OIEHOYHBIX CPEACTB

5.1. OueHouYHbIe MaTepHAJIbI 1JIsl NPOBeACHHUs TeKYylIel aTTecTaluu

TunoBbIe KOHTPOJIBLHBIE 3a/IaHNUSI TS IPOBEPKU YPOBHSI chOPMHUPOBAHHOCTH KoMrieTeHmu [TK-1
CriocoGeH BBIOMpATh U HCTIONB30BaTh TEXHUUECKUE CPEICTBA M METO/IbI HICTIFITAHHH JTsl PEIICHHS] HCCIIEIOBATEIIECKIX 33,12
XUMHYECKOH HATPaBJICHHOCTH, TIOCTABJICHHBIX CIIENHAIMCTOM O0JIee BHICOKON KBATH(HKAIH

Homep | IlpaBuibHbli OTBET Kpurepun
3amaHus | (KITEOY) OLICHUBAHWS 33/IaHUI
Copnep:xaHue BOIIpOCca/3a1aHus

3aoanus saxpvimozo muna
1 1 ITpr moTeHIMOMETPUYECKOM THTPOBAHNH MOKHO | 1 Gasut 3a NpaBUIIGHBIIN OTBET
ONpENeNTh  OTHENBHO B PacTBOpe  Mpu
COBMECTHOM MPHUCYTCTBHU CIIeTyFoIINe
TaJIOTeHU I-IOHBI

1) CI,Br, I

2) Cl, Br

3) Br, I

4) Cl, I

2 2 B pactBope, comepxkaiieM — XJIOpHA-MOHBL | 1 Oai 3a mpaBUJIbHBIA OTBET
cepeOpSHBII ANIEKTPO/I SBJISETCS AIEKTPOAOM
1) mepBoro poza

2) BTOpOTO posia

3) Tperbero poaa

4) yeTBEpTOrO poaa

3 4 Meroz, OCHOBaHHBIH HAa M3MEPEHMH MOTEHIMaNa | 1 Oasut 3a NpaBUIIBHBIN OTBET
3JIEKTPOJIa B AHAJIM3MPYEMOM DacTBOpE U T0CIe
BBEJICHHUSI W3BECTHOrO 00bEMA CTaHAAPTHOTO
pacTBOpa, Ha3bIBaCTCS

1) MeTox1 TpayHpOBOYHOrO TpaduKa

2) MeTOJ] TPaIyHpOBKH AJIEKTPO/Ia

3) MeTOJ1 CTaHAaPTOB

4 Merox ocHOBaH Ha | B wem cyrp mpsiMBIX IOTEHHIMOMETpUYecKHX | 1 Gasut3a npaBUIIBHBIN OTBET
CpaBHEHMH TIOTCHIHANIA | U3MEPEHHIA?
WHIMKaTOPHOTO
JEKTPO/IA, NU3MEPEHHOTO
B pacrBope
OMpEIENAEMOTO HOHA, C
TOTEHIMATIAM,
M3MEPEHHBIMH B JIBYX
M 0oJiee CTaHAAPTHBIX
pacTBopax ¢ W3BECTHOU




KOHLICHTpaIei
OIPEIENAEMOT0 HOHA.

5 B kauectBe | Kakme osnekTpombl MOXKHO —HCIOJB30BaTh B | 1 OayuT 3a MpaBHIILHBINA OTBET
MH/INKaTOPHBIX KadecTBE HMHAWKATOPHBIX I OCAJUTEIHLHOTO
3JIEKTPOJIOB TUTPOBaHUSA?

UCIIONB3YIOTCS MHEPTHBIE
SMEKTPOAB! W3 IUIATHHBI,
30J10Ta, PTYTH, cepedpa.

3aoanus omxpvimozo muna

6 Hagecky »xene3ocomeprkareit pyasl Maccoit 0,3241 T pactBopmm B kuciote | 3 Gamma
0e3 JoCcTymna BO3/IyXa, MEPEHECT B MEPHYIO KOJIOY BMECTUMOCTHEO 200 MIT U
JoBern 00beM 710 MeTKu. OToOpai aMKBOTY TOJTy4eHHOTo pactBopa 10 m,
MOMECTHIIN B CTakaH U1 THTPOBaHWMS © oTTuTpoBamm xenmezo (II)
notexHrmomerpuuecku 0,0500 H pactBopom KMnOs. Ilo momyueHHBIM
pe3ysbTaTaM pacCYUTaTh MacCOBYIO JIOJIO JKeJie3a B pyae.

V, 25 26 27 28 28 29 3 31 32
MIT
E, 585 570 550 530 410 180 165 155 145
MB

[IpaBuUbHBIA OTBET (KITFOY):

1. I Toro, 94ToObI HAMTH MaccCy jkelie3a B AHAJM3HPYEMOM pacTBOpe MO JaHHBIM | 1 Oarn

TUTPOBAHUS], UCTIONB3YETCsI 3aKOH IKBUBaNIEHTOB: CxVx = CTVT

B npotekatoreii mpu TutpoBanuy peaxuuu paxrop skerBaieHTHOCTH Fe (1) 1/z= 1. [lna

HaxOoXIeHUs] VT NOCTPOUM KPUBYIO TUTpoBaHuUs B KoopauHatax E — V. Haiinem Touky

SKBUBAJICHTHOCTH: VT = 2,86 ML

2. PaccunTaeM KOHLEHTpALMIO JKele3a B TUTPYEMOM pAacTBOpE COITIACHO 3akoHy | 1 Gamn

SKBHBAJICHTOB

C(Fe)- 10=0,0500-2,9,

C(Fe) =0,0145 (Monb-3KB/7).

Macca »xene3a B HCCIIelyeMOM PacTBOpE:

m(Fe) = C(Fe) - Vp-pa - M(Fe).

3. C y4eToM HCXOTHOTO O0OBhEMa PacTBOpa M OTHOCHTEIBHON ATOMHOM Macchl jkenmesa | 1 Oamn

(55,845 r/Mo1b) HAXOAUM MAcCy JKeje3a B PacTBOPE, 1, COOTBETCTBEHHO, B HABECKE PY/IbL:
m(Fe)=0,0145 - 0,2 - 55,845 = 10,1620 (r).
ConeprxaHue xernesa B pyJie:
o(Fe) = (m(Fe) / mpyx) - 100% o(Fe) = (0,1620/0,3241) - 100% = 49,98%.
Ortger: w(Fe)=49,98%.

HWroro: 3 baia

7 | Tutp pactsopa HC1 0,03647 r/cm®. Uemy pasen ero tutp o KOH? 3 bamna
[paBuibHBIHA OTBET (KITFO):

1. st onpenenenust Trcykon BocTionb3yeMcst popmyioit

T(HCI/KOH) = C(HCI)- M( f>xs(KOH) KOH) / 1000 1 Gayn
Yto0b! HaiiTH HyXHBIH THTP, HeoOxoamMo onpenemuts C(HCI).

Ji1s1 aTOTO0 BOCTIONBE3yeMcst (hopMyIIoi

C(HCI) = T(HCI)-1000 / M( fH>xs(HCI)

M( HBxe(HCHHCI) = M/1 = 36,5 r/monb

M( HHxB(KOH) KOH) = M/1 = 56 r/monb

2. C(HCI) = 0,003647-1000/36,5 = 0,9991 mornn/mm> 1 Gayn
3. T(HCIYKOH) = 0,9991-56/1000 = 0,0559 r/cm® 1 Gayn
Otser: THCYKOH) = 0,0559 r/cv®. Uroro: 3 bamwia
8 Hagecky o6pasta maccoii 0,2000 r, cozeprKaliero Kajimii, pacTBOPIIM B Bofie M | 3 Oasnia

oobem goBemu 1o 100 M. 3aTeM ¥MBMEPWIN DIICKTPOIHBIA TIOTSHITHA
KaJTMICEIEKTUBHOTO JJIEKTPOJia B TOJTY4EHHOM pacTBope, paBHbIM 60 MB.
Beraycnuts MaccoByto gomo (%) kammst B oOpasie, ecid 3aBHCHMOCTb
TIOTEHIMAJA KATHMHACEIEKTHBHOTO MJIEKTPOa OT KOHLECHTPAlMK CTaHAAPTHBIX
pactBopoB K* criemyromiast:
C (K" ), 110*
MOJTB/TT

1102 1-10°3 1-104




E,MB 100 46,0 7,0 —60,0

IpaBurbHBIA OTBET (KITHOY):

1. TIo 3TiM TaHHBIM CTPOMTCS TPAAYHPOBOYHBIH rpaduk B koopauHatax E — pC(K*). 1 Gayun
2. U3 rpadmka rpu noterrmane 60 MB onpenensiercs pC= 1,75. Otkyna Cu(K*)=1,78-10" | 1 6amn
2 MOJTB/J1.

3. PaccunTbIBaeTcst MaccoBast JI0JIs Kayivst B oOpasLie 1o (hopmyrie
_CM-M-V-IOO_1,78-10_2-39-100-100_350/ 1 Gann
~1000-n 1000 0,2000 IR

Ortser: ® =35%

Hroro: 3 6amma

9 Ompenermts  KomreHTpammo NaCl B pactBope (/m), ecimm  mpu | 3 Gamma

noteHoMerprdeckoM TutpoBanuu 20,0 M 3toro pacreopa 0,2 Moiw/n
pactBopoM AgNO3 IOTy9NIH CIISAYIOIINE PE3yIBTaThI:
\Y 150 20,0 220 240 245 249 250 251 255
(AgN
Os),
MIT
E,MB 307 328 342 370 388 428 517 606 646

IIpaBunbHBIA OTBET (KITHOY):

1. CrpouM rpavk NOTEHIIMOMETPHYECKOTO THTpoBaHMs B koopauHatax E (MB) — | 1 6amn

V(AgNOs), mi. U3 rpaduka HaXOmuTCs SKBUBAJICHTHBI OOBEM TUTpPAaHTa HUTpATa

cepeOpa, 3aTpadeHHbIH Ha THTPOBaHKE XJiopra HaTpust: VT.9(AgNOs) = 25,0 M.

2. 13 3akoHa SKBUBAJICHTOB PAaCCUMTHIBAEM MOJIPHYIO KOHLIEHTpAIMsl SKBUBAJICHTA

XJIOpH/Ia HATPUS 1 Gamn

C, (NaCly= Gl A8NO) Vs 0,225 o5\ omm /.
NaCl 20
3. JlemaeM nepecueT Ha KOHIeHTpanuo B equaunax usmepenust (1/1): C (NaCl)=C, (NaCl) | 1 gamr

*M,=0,25+58,5=14,61 r/n.
Ortser: C (NaCl) = 14,61 r/n.

HWroro: 3 bamia

10 OrnpenenuTh MOTEHIMAT XUHTHAPOHHOTO 3NeKTpoia npu TutpoBanmu 0,1
MOITB/TT pacTBOpa YKcycHOH kuciotsl 0,1 mois/m pactBopom NaOH B Touke
SKBHBAJICHTHOCTH. B  KauecTBe 0d/eKTpoJa CpaBHEHMsI HCHOJB3YeTCs
KaJIOMEIIBHBIA 3JIEKTpo]] ¢ KOHIeHTpamueil 1 momw/n, Temmeparypa 20 °C.
YuyecTb pa30daBieHHE pacTBOpa

3 Gamia

[paBubHBIA OTBET (KITFOY):
1. TloTeHuMAaN XMHTUIPOHHOTO AJIEKTPOia PaBeH

E = on.r.3 '0,058PH - EHAKa,
e E» — CTaHmapTHBIN TOTEHIKMA XMETHAPOHHOTO 31eKTposa, paBHbiii 0,703 B; By, —
MOTEHIIMAJ KaJIOMEITLHOTO 3JIeKTpoya, paBHbIi 0,284 B (Tabmmunbie nanHbie mpu 20 °C).

2. B Touke 3kBUBaNICHTHOCTH pH arieTaTa HaTpusi PaCCUUTHIBACTCS IO (POPMYIIE IS COJIH,
00pa30BaHHOM ¢11a00¥1 KHCIIOTOH ¥ CHIIEHBIM OCHOBAHHEM:
pH=7+12pKk + 1/2lg Cc=8,7 .
3. KoHreHTpanus conmm npuHsiTa ¢ yaetoM pazoasienus 0,05 Monw/i; 3HaueHne pK = 4,76.
Otkyna

E =0,703-0,058 - 8,7—0,284 =—0,085 B.
Orset: E=-0,085 B.

1 Gammn

1 Gamn

1 Gaymn

HWroro: 3 banna

Otan hopMHUPOBaHKS KOMITETEHIITNH,
B KOTOPOM Y4YacCTBYET JUCIUIUIAHA

TuroBble KOHTPOJIBHBIE 3aJAHHS VIS OLICHKH
3HAHWH, yMEHUH, HABBIKOB (2-3 mprmepa)

[Nokazateny U KpUTEpPHUH OIICHUBAHH
KOMIICTCHIIHH, IITKaJIa OLCHUBAHIS

IIK-1.1 TIInanupyer oOTHEIbHBIE
CTaNY HCCIIEIOBAHNS TIPH HATTMUNH
obrmero ruiana HYIP

1

Paccuwuraitre pH pactBopa npu THTpOBaHUH
100 mn 0,1 H. pactBopa CH3COOH (K =
1,74%10% 0,1 u. pacreopom NaOH mns
TOYEK, KOTJIa IPIITUTO THTPaHTa 00beMoM 0;
99,9; 100; 100,1% oT SKBHBAJICHTHOIO

Hmeercs monHOE BEpHOE perIeHH|
BKJTIOYAIOLIIee TIPaBIIIBHBIN OTBET —

Oawta; [laHo BepHOE pellieHHe, H
JIOITYLICHBI HECYILICCTBCHHE
(akTrdeckue OUMOKH,  H

HWCKQKAIOIME OOIIEr0  CMBICAa—




oObema. Ykaxkure wuHTepBan pH ckauka
tutpoBanms.  Ilpemioxure  mpubopHOe
obecrieyeHue J1s 3TO METOUKU.

2.

Onpenenure  koHueHtparmio NaCl B
pactBope (T/71),

ecnm pu HOTEHIIMOMETPHICCKOM

TutpoBanuy 20 M pacteopa 0,2 H.

AgNO;3 romy4eHs! clieyromme pe3ybTaTbl
V, mn 150 20,0 22,0 24,0 24,5 249
250 251 255

E, MB 307 328 342 370 388 428
517 606 646

[penmnosxxure mpubOpHOE OOECTICUeHNE TS
9TOI METOINKHU.

Oamra; ¢ Mwmeercs BepHOe pelieHH
TOJIBKO YacTH 3afaHus— 1 Oajul
Oami — «3» 2 0amna— «4» 3 Oamia
«5»

¢

IIK-1.2 BgeiObupaer TeXHHUYECKHE
CpEICTBA M METO/IBI UCIIBITAHU (U3
Ha0Opa MMEIOIIXCS) JUTA PEeIIeHUs
nocTaByieHHbIX 3a1a4 HYP

1

Paccunraiite  konuentpauuio NH4VO3 B
AQHATM3UPYEMOM  PacTBOpE, €CIIM  TIPH
HOTEHIMOMeTprueckoM TuTpoBaHuu 20,0
pacteopa NH4VO3 0,1 Mosb-3kB/11
pactBopom FeSO4 O TIOJTy9CHBI
CIIEIYOIINE JaHHBIC:

M

V(mm) 100 13,0 135 140 145 150
155 16,0
E(mB) 730 700 680 650 550 500
480 470
IMpemnoxure MprOOpHOE OOECTICYEeHNE UL
roii  MeTofuKku. OOBSICHUTE METOJUKY
HACTOMKHU NPEIIOAKEHHOTO 000PYI0BaHMSL.
2.
Paccuuraiite pH pactBopa npu TUTpOBaHUU
100 mn 0,1 H. pactBopa CH3COOH (K =
1,74*10% 0,1 u. pacreopom NaOH nns
TOUEK, KOT/1a IPUJINTO TUTpaHTa oobeMoM 0;
99,9; 100; 100,1% OT 3KBHBaJIEHTHOI'O
obbema. Ykaxure wuHTtepBan pH ckauka
tatpoBaHmsl.  Ilpemnokure  mpudopHOE
obecrieyeHne U1 3TOH METOAMKH M €ro

HACTPOMKY.

Hmeercss MONHOE BEPHOE PEIICHHUE,
BKJIFOYAOLLIEE NIPABWIbHBIN OTBET —
Oawa; JlaHO BepHOE pellieHHEe, H
JIOTTYIICHBI HECYIIECTBEHHB
(akTryeckue OLIMOKH,  H
HCKayKaroIpe OOILIEro
Oawma; ¢ Kmeercs BepHOE pellieHH
TONBKO YacTH 3adaHusi— 1 Gajul.
Oamn — «3» 2 0amna— «4» 3 Oamia
«5»

CMBIC/Ia—

— o NDo o O W

TIK-1.3 T'otoBUT
HCCIICIOBAHMS

OOBEKTHI

1

Paccuuraiite  moTeHIMAN — cepeOpsSHOTO
SNIEKTPOJla B pAcTBOpE C AKTUBHOCTHIO
UOIUI-VIOHOB,  PaBHOM  €QUHHIE, W
HachIeHHoM Agl.

2.

B 50.0 mx pactBopa conepxkamiero Pb(Il),
TIOTPY3HITA CBHHE-CETIEKTUBHBIH SIIEKTPOI,
MoTeHMaia kotoporo pasen -0,471B
(HKD).dobaBmwm 5, 0 mm 0,0200 M
pactBopa Ph(Il) morermman cran -0,449 B.
KaxoBa KOHIIEHTPALIIS CBUHIIA B PacTBOpE?

3.

BbmmcanTte TOTEHIWAN  [UIATHHOBOTO
3JIEKTPO/Ia, TIOMEIIICHHOTO B pacTop FeS04,
Ha 99%  OTTUTPOBAaHHOTO  PAacTBOPOM

KMmn04.

[paBunbHO BEIOpaH BapHaHT OTBETA
1 6amn Tecr u3 3 zamanuii: 1 Oant
—«3», 2 6amma — «@» , 3 6aya — «5»




TwIoBbIC KOHTPOJIBHBIE 33 IaHHS TSI POBEPKU YPOBHSI CHOPMUPOBAHHOCTH KoMIteTeHImu [TK-2
CnocobeH OKa3pIBaTh MH(OPMALMIOHHYIO TOIEPIKKY CIICHHANIFICTaM, OCYIISCTBILIIONIM HAYJHO-HCCIIEJOBATENIHCKIE
paboTsI

Homep | IIpaBunbHbIA OTBET Kpurepun
3amaHus | (KIOY) OLICHMBaHUS 33 JaHUI
CopneprkaHue BOIpoca/3aiaHus

3adanus saxpvimozo muna

1 3 HonomeTpust OCHOBaHA Ha M3MEPEHHN 1 Gaut 3a MPaBHIIBHBINA OTBET
1) conpoTtuBcHSs
2) IpOBOJUMOCTHU

3) BNEKTPOABMXKYIIMX CHIT
4) KOIYeCTBa HIEKTPAIECTBA

2 1 TpeOoBaHms, TpembBISIEMble K  2JEKTpoxy | | Gam 3a mpaBIUIGHBINA OTBET
CpaBHEHUs

1) TOCTOSHHBIH MOTEHIHAT

2) MeXaHIIecKas IPOIHOCTh

3) BBICOKHI MEMOpaHHBII TOTEHIIHAI

4) BBICOKast BOCTIPUMIMUYHMBOCTD K M3MeHeHHIo pH

3 CrexnsgHHblii  omekTpon | K KakuM ¥OHaM  CeNEKTHBEH CTEKIITHHBIN | 1 Gt 3a mpaBHIIBHBIN OTBET
CEJICKTUBEH K HOHAM | 3MEKTpoa?
BOZIOPOJIA.

4 CepeOpsibiii aektpor - | K kakoMy — THIy — 9JIGKTPOJIOB  OTHOCHTCS | 1 Oasut 3a MpaBUIIbHBIN OTBET
JNEKTPOL, u3 | cepeOpsHBIi 3eKTpoa?
METAJUTNYECKOTO cepedpa
(Ag); MIPE/ICTaBIIAET

€o001 3MEKTPOI IEPBOTO
THIA, KCTOIB3YEMBI B
TOTEHIMOMETPUH B
Ka4yecTBE MHAUKATOPHOTO
JIIEKTPOJIA.

5 CrexnsgHHBIE TeKTpoasl | K KakoMy  TWIy — 9MEKTpOmOB — OTHOCHTCS | 1 Gasut 3a mpaBHIIBHBIN OTBET
— THI | CTEKJIIHHBIN anektpoa? Omnwimmre  cTpoeHue
MOHOCETEKTHUBHBIX CTEKJITHHOTO JIEKTPO/Ia.

JEKTPOJIOB.
CTEeKIHHBIA  DIIEKTPOJ
TpE/ICTaBIISIET coboit
YCTPOMCTBO w3
TPUMAsHHOTO Ha KOHIIE
TOJICTOCTEHHOM
CTEKIIIHHOMN TpyOKH
CTEKJBIHHOTO  IIapuKa
mametpoM 15-20 MM ¢
TomuuHOM creHok 0.06-
0.1 MM, MBrOTOBJIEHHOTO
U3 CHEIMAIBHOTO CTEKIIa
c 6OoTBIIIIM
COZIEpXKaHUEM
HIEJIOUHBIX METAUIOB -
JATHAST  WIA  HATPHSL.
[Hapuk 3anomHen 0.1 m

pacTBOpoM HCl,
HacemeHHeM AgCl. B
pacTBoOp HOTpy>KeHa

cepeOpsiHasi  TIPOBOJIOKA,
TOKPBITAst XJIOPHUIIOM
cepedpa U SIBIISTFOIIASCS
TOKOOTBOJIOM.

3adanus omxpwimozo muna

6 Jlns  onpeneneHns YKCYCHOW W CONITHOM KHCIOT B HMX cMecH S5 ™ | 3 Gamia
AHAJIM3UPYEMOI'0 PacTBOpa IOMECTIJIA B CTAKaH I THTPOBAaHUS U




orrutpoBam moreHmomerprdeckr 0,0500 H pactBopom KOH. Hcmomns3ys
TIOJTydCHHbIE JIAHHBIC OINpPENENIUTh KOHIICHTpAIlMk KUCIOT (MONIB/T) B

HCCIIEyEMOM PacTBOpe
V, 02 04 06 08 10 12 14 16 18
M

pH 235 24 245 255 29 355 48 495 545

[IpaBunbHBIA OTBET (KITOY):

1. [l HaxOKOEHHsl KOHLICHTpALMi KUCIOT B aHAJIM3MPYEMOM pacTBOPE IO JaHHBIM
THTPOBAHMSI WCTIONB3YeM 3aKOH SKBHBAJICHTOB. B TPOTEKAIONMX TPH THTPOBAHUH
peaKIsIxX

HCI + KOH = KCI + H,0
CH3COOH + KOH = CH3COOK + H,O
(haxTops! sxBHBaNIEHTHOCTH KUCoT 1 KOH paBHst 1.
2. Jlns HaxoXaeHWs oObeMa THTPaHTa B TOYKE SKBHBAJICHTHOCTH IIOCTPOMM KPHBYIO
TUTpOBaHus B KoopauHatax pH — V. Tak kak B aHATM3UPYEMOM PacTBOPE MPUCYTCTBYIOT
JIBE KHICIIOTBI, HA KPUBOW TUTPOBaHIS HAOMIOMAIOTCS [iBa CKAUKa: TIEPBBIA COOTBETCTBYET
cmtsHOH Kucnote HCL, Bropoit — ciabotit kucmore CH3COOH.
Haiinem 0ObeMbI TUTPaHTa B TOUKAX SKBUBaeHTHOCTH: V1= 1,39 M, V2 = (2,2 -1,39) =
0,81 M.
3. PaccumTacM KOHIIGHTpAIMM KHCJIOT B THTPYEMOM pacTBOPE COINIACHO 3aKOHY
skBuBaIeHTOB: C1V1 = CoVa,
C(HCI) - 5=0,0500 - 1,39,
C(HCI1)=0,0500-1,39/5=0,0139 (Mo1B/mM).
C(CH3COOH) - 5=0,0500 - 0,81,
C(CH3COOH) =0,0500 - 0,81 / 5=0,0081 (Momnb/m).
Ortser: C(HCI) = 0,0139 (momw/m1), C(CH;COOH) = (MoB/7).

1 Gamn

1 Gayn

1 6amn

HWroro: 3 6aa

7 Hdns  omperneneHust (TOPUA-MOHOB METOJIOM  KaJIMOPOBOYHOTO rpadrka
MPUTOTOBHMIIM CEPUI0 CTAHIAPTHBIX PAaCTBOPOB M M3MEPIIIM TOTEHIHANIBI
(hTOPHA-CENEKTUBHOTO 3JIEKTPO/Ia OTHOCUTENBHO XJIOPCEPEOPSIHOTO 3JIEKTPO/Ia
cpaBHeHus. [lo KanmuOpoBOuHOMY TIpaduKy OIPENETUTh KOHIECHTPAIMIO
(dropun-uoHoB (I/71) B HCCAeMyeMOM 00pasiie, ecii 15 MJI HCCIeayeMOro
pacTBopa MOMeCTHIM B KOOy BMecTUMOcThio 100 M u noBenu o0beM 10
MeTKH (POHOBBIM pacTBOpoM. [ToTeHIman Gropui-CeNeKTUBHOIO NIEKTPO/Ia B
TMIOJTy4eHHOM pacTBope cocTaBmil 195 MB.
C,M 1-10° 1-104 1-10°® 1-10? 1-10?t

E, MB 330 275 225 170 120

3 Gamia

[IpaBuibHBIN OTBET (KITFO):

1. TIo ncxomHbIM AaHHBIM CTpouM rpaduk B koopauHatax E — (-IgC)

Io rpaduky HaxoAuM KOHIEHTPAIMIO (DTOPUI-MOHOB B PacTBOPE, COOTBETCTBYIOILYIO
3HAYEHHUIO oTeHnHaa 195 mB:

—1gCx=2,43

Cx=10-2,43 =3,72-10-3 (mMob/1).

2.Tak kaK UCXOJHBIN aHATM3UPYEMBI PacTBOP TEpeT M3MepeHreM ObLT pa3daBiieH, TO ¢
yderom pazoasneHnst: C1V1 = CoV>

Cx-15=3,72-10%- 100

Cx =0,0248 (mosb/i).

3. Jlng mepeBoja MOJISIPHOW KOHIIGHTPAIlid B MAacCOBYIO HCIONB3yeM 3HAuYCHHE
OTHOCHTENBHOM MOJISIPHOH Macchl (ropua-nona — 18,9984 r/mois: C(F) =0,0248 - 18,9984
=0,4712 (t/n).

Orser: C(F)=0,47121/n

1 Gamn

1 Gamn

1 Gamn

HUroro: 3 6ayuia

8 Kakoii 00beM KOHIICHTPHPOBAHHO#H a30THO# KrcoTsI (p=1,310 r/mi, MaccoBast
Jnoist HNO3 50,0 %) tpeGyercst st npurotosienus 3,0 1. 0,2 Mosis/i pactBopa?

3 Gauia

ITpaBrIbHBIM OTBET (KITFOY):

1 Gamn




1. Beramcnsiem Maccy 0e3BOJIHOM a30THOW KHCIIOTHI, HEOOXOMMYIO ISl TIPUTOTOBJICHHS
3,0 11. 0,2 Mo/ pactBopa. Mossipaast Macca sxBuBaienta HNO3 pasna 63,0 r/moits. s
npurotosnenus 3,0 11 0,2 mosw/n pactBopa HNOs tpebyercs:

M(HNOz) =C(HNO3) * M (HNO3) « V(HNO3) = 0,2000263,0 * 3,0 = 37,8r.

2. PaccunTeiBaeM Maccy pacTBOpa a30THOM KHCIOTHI ¢ MaccoBoil momeir 50,0 %,
conepxkatero 37,8 r HNOs. CocTapisieM MpOropIHEo:

B 100 r pactBopa conmepxurcst 50,0 r HNO3,

Bx T pactBopa - 37,8 T HNOs;

x=100+37,8/50,0 = 75,6 .

3. Ot HaliIeHHOW MacChl HABECKU PacTBOPa a30THOM KUCIIOTHI IEPEXOIAT K ee 00beMy:
V(HNO3) = m(p-pa)/p =75,6/1,310 = 57,71 mn

Ortser: V(HNO3) = 57,71 mn

1 Gamn

1 Gaymn

HWroro: 3 6ana

9 Turpyror 25 mn 0,1 M pactBopa CH3COOH pactBopom NaOH Toit xe | 3 bawia
koHueHTpauuu. Paccunrars pH pactopa npu pudasienuu 20 MIT IIETI0YH.

[IpaBunbHBIA OTBET (KITEOY):

1. YpaBHeHHe peakIii IMeeT BT 1 Gamn

CH3COOH + NaOH = CH3COONa + H;0

[Tpu no6asnennn k 25 mit 0,1 M pactBopa CH;COOH 20 mi 0,1 M pactBopa ruapokcua

HATPUS. B PE3YNIBTATE DPEaKIMH TOSBUTCS SKBUBAJICHTHOE KOJMYECTBO alleTaT-HOHa,

KOTOPBIf B CMECH C YKCYCHOM KHUCJIOTOW OOpa3yeT areraTHblii OydepHBIil pacTBOp.

[TosTomMy 10 TOuKM SKBUBaJIeHTHOCTH PH pacTBOpa MOXHO paccuurtath 1o (opmysie,

UcHoNp3yromelicss it pacdera pH OydepHBIX pacTBOpoB, OOpa3oBaHHBIX CIIA0OH

KHCIIOTOH U €€ XOPOILIO PACTBOPUMO¥ COJIBIO:

PH = pKier -1€Cxa1ca/ Coom

2. KoHIIEHTpAIHst OCTABIICHCS YKCYCHOM KHCIIOTBI B PACTBOPE BBIYUCIISACTCS 110 hopmysie: | 1 Oamn

Csoen) = [Chigaren Ve = Chioer) * Vioel/ [V e + Vo]

Torma

C(CH3COOH) = [Cu(CH3COOH) - V(CH3COOH) -

Cr(NaOH) - V(NaOH)]/[V(CH3COOH) + V(NaOH)] =

=[(0,125) - (0,1- 20)]/(25 + 20) = (2,5 - 0,2)/45 = 0,011 monb/1.

KoHreHTpanys atierara Hatpus — 1o Qopmysie:

Creom) = [Chioon) " Vioer V[V e + Vioen].

Torma

C(CH3COONa) = [Ca(NaOH) - V(NaOH)]/[V(CH3COOH) + V(NaOH)]

=(0,1-20)/(25 +20) = 2/45 = 0,044 mob/71.

Orcrona 1 Gayr

3. pH = pK(CH3COOH) -1gC(CHzCOOH)/C(CH3COONa) = 4,76 - 190,011/0,044 = 5,36.
Ortget: pH = 5,36.

HWroro: 3 baima

10 Paccuntats pH pactBopa, oyueHHOro npy TUTpoBaHuH, Koraa k 20 M 0,2 M | 3 Ganna
pactBopa HC1 mpwmut 0,2 M pactBop NaOH B Takux oosemax: a) 17 mi;
6) 20 mut; B) 21 M.
[paBuibHBINA OTBET (KITFO):
1. 3armvmrem ypaBHEHHE PEeaKIiu:
HCI + NaOH = NaCl + H,O 1 Gamn
W3 ypaBHenwus peakimu BbiTekaeT, uto 1 Mois HCl pearupyer ¢ 1 mons NaOH, 1.e. n(HCI)
=n(NaOH).
a) Paccunraem pH nipu go6asnennu 17 ma NaOH, nomyanm:
[H*] = [Ca(HC]) - V(HCI) - CH(NaOH) - V(NaOH)J/[ V(HCI) + V(NaOH)] = [(0,2 20) - | 1 6amn
(0,2-17))/(20 + 17)=0,0162 mons/;
pH =-Ig[H"] =-1g0,0162=2-0,21=1,79.
pH=1,79.
6) Paccunraem pH npu no6asnennu 20 mit NaOH, nosrydym:
ITpn no6asnenvn k 20 mi 0,2 M pactBopa HC1 20 mi 0,2 M pactBopa NaOH obpa3zyercst
HEUTpaITBHBIA pacTBOp, HaOmomaercs rmoiHas Hedrpamamwss HCL B touke
9KBUBAJICHTHOCTH PAacTBOpa CHIIBHOW KHCJIOTHI PACTBOPOM CHJIBHOTO OCHOBaHMS peakims | 1 Gamn

cpenbl HerTpanbHast. Torna pH HeliTpanbHOTO pacTBopa paseH 7.

B) Paccunraem pH nipu no6asnenwu 21 mir NaOH, momyqwm:

Ipu nobGasnennu 21 mi 0,2 M NaOH x 20 mur 0,2 M pactBopa HC1 B cmecu Oyner
HaOmonareest M30bITOk NaOH, 1o3TOMy HEOOXOIMMO paccuMTaTh KOHIEHTPALMIO
THIPOKCHUA-NOHOB, TIOTYUHM;

HWroro: 3 bamna




[OH-Jums = [CH(NaOH) - V(NaOH) - Cr(HCI) - V(HC)/[ V(HCI) + V(NaOH)] = [(0,2 - 21)
-(0,2 20)]/20 + 21) = 0,00488 MoIB/.

Torma

pH =14 + Ig[OH-Ju36 = 14 + Ig(4,88- 10-3) = 14 + (-3 + 0,69) = 11,69.
Ortset:a) pH=1,79,6) pH="7, B) pH=11,69.

Ortan  hopmupoBaHus

TumoBsie KOHTPOJIbHBIC 3aJlaHus 11 OLCHKU 3HaI-[Hﬁ, WeHPm,

INokazaternu u xpurepun

KOMITCTCHITU, B | HaBBHIKOB (2-3 mprmepa) OLICHUBAHUS

KOTOPOM  y4acTBYeT KOMIIETCHIIMH,  LIKaja
JWCIATIINHA OLICHMBaHHMS

IK-2.1 IIpoBomur | Paccumraiire xormeHTparto NH4VO3 B anammsmpyemoM pactBope, | VimeeTcst monmHOE BepHOE
NEPBUYHBIM  TIOMCK | €CIM  MpU  MOTEHUMOMETpHdeckoM  TurpoBauu 20,0  MiI | pelleHHe, BKIIHOYAOLIEe
nHpopMaImn no | pacrBopa NHsVO3 0,1 monb-3kB/11 pactBopoM FeSO4 Obun | mpaBWIBHBIA OTBET — 3
3aJIaHHOW TEMaTHKe (B | IOJTy4YEHBI CIIEAYIOINE JaHHBIE: Oamwra;  Jlano BepHoe
T.4., c pelIeHre, HO IOITyIICHBI
HCIIOJIBE30BaHUEM V(mn) 100 130 135 14,0 145 150 155 16,0 HECYIIICCTBCHHBIC
MATCHTHBIX 6a3 | E(mB) 730 700 680 650 550 500 480 470 (akTAUeCKre  OLIMOKH,
JIAHHBIX) [pemnoxure npuOOpHOE oOOeCIieYeHHe Ml STOH METOIMKH. | HEe MCKaXKAIOIMe OOIero

OOBsICHUTE METONKY HACTOWKH MPEIOKEHHOTO 000pYIOBAHUS.

2.

Paccuuraiire pH pactBopa npu TutpoBanuu 100 M1 0,1 H. pactBopa
CH3COOH (K = 1,74*10%) 0,1 n. pactBopom NaOH musa Touek,
Korga mpwmTo ThTpaHta oobemom 0; 99,9; 100; 100,1% ot
SKBUBAJIEGHTHOTO oObeMa. VYkakure wuHTepBan pH ckauka
tuTpoBanus. Ilpemioskure mpuOopHOE obecredeHne it 3TOH
METOJIMKH U €T0 HACTPOHKY.

CMbICTa— 2 Oamwma;  °
Nwmeercs BEpPHOE
pellieHHe TOJNBKO —YacTh
3amanmsi— 1 6awr. 1 Oamr
—«@3» 2 6amia —«» 3
Gama — «5»

[1IK-2.2 Anammupyer

)5 ¢ 00001I1aeT
Ppe3ybTaThl
[IATEHTHOI'O  IIOMCKA

M0 TEMAaTHKE MPOEKTa
B BBIOpPaHHOI 00I1acTi
XUMHHN  (XUMHYECKON
TEXHOJIOTHH)

1

Omnpenermure xorreHTpamto NaCl B pactope (I/171),

€CJIH TIPH TOTEeHIMOMETpHaecKkoM TiuTpoBaHuu 20 Mt pacteopa 0,2 H
C METAJUTMIECKUM CepeOpEeHHBIM IEKTPOIOM

AgNO03 ToJTy4YeHBI CITeyroIHe pe3ybTaThL.

V,mn 150 20,0 22,0 240 24,5 249 250 25,1 255
E,MB 307 328 342 370 388 428 517 606 646

o JIAHHBIM TUTPOBAHUS MOCTPOUTE KPUBYIO
TIOTEHITHOMETPUYECKOTO TUTPoBaHust B Excel B koopmunarax E-V u
AE/AV - V u mHaiioure TOYKy SKBHBaJIGHTHOCTH. IIpemmoxwure
npuoOp U1 TIPOBECHHS MOTEHIMOMETPHYECKOTO THUTPOBAHHS
JIAHHOH CHUCTEMBI.

2.

B maBecke 2,5 T cramu xpom okucamm o Cr072 u oTTTpoBam
0,1030 M pactBopom FeS0s. Beramcnurs MaccoByto momo Cr B
CTaJIM 10 Pe3yJIbTaTaM MOTEHIIIOMETPHIECKOTO THTPOBAHUS
VFeSO:mr 0 5 10 20 30 35 37 38 39 43 45

E,MB 650 700 800 820 860 879 887 885 495 480 470
[pennoxxure mpubOp U TPOBEACHHSA MOTEHIIHOMETPHIECKOTO
TUTPOBAHUSI TAHHOU CUCTEMBI U ANIEKTPOIHYIO CUCTEMY.

3.

Bbrurcmth MOTEHIMA IMHKOBOTO 3JIeKTpoia oTHocuTenbHO 0,1 H.
KajloMeNbHOro anektpofa, eciu 0,025 Mo ZnSOs pacTBOpEHO B
500 mn pactBopa. Kak moBmiseT Ha NOTEHIMAl LUHKOBOIO
9NIEKTpona, O00aBIEHHE K WCXOTHOMY pacTBOpy — pacTBOpa
aMMuaKa?

4.

DNEeKTPOABIIKYILAs CUJTA FATbBAHUYECKOM LIeTIH

Ag° |JAgNO; || KC1 (0,1 1.) | Hg:Cl, Hg®

pasHa 0,38 B. Onpenenuts xoHuentpauuio AgNO3 B pacTBope
(MomB/Im).

Nwmeerca nmonHoe BepHOE
pEIIIeHe, BKITIOYAFOIIEe
NpaBWIbHBIA OTBET — 3
Oamma;  JlaHo BepHOE
pEIIeHIe, HO JIOMYIICHBI
HECYIIICCTBCHHBIC

(dakTAUecKre  OIMOKH,
HE MCKaKAIOIIHe O0IIero
CMbICTa— 2 Oawm;  °
Nwmeercs BEpPHOE
pEIICHHE TOJBKO YacTH
3amannsi— 1 Oawr. 1 Oamwr
—«3» 2 bamma — «» 3

Garma — «5»
[lpaBmwIbHO ~ BBIYKCICH
pesynbrar — 1 Oamn

Tect w3 3 zamammii: 1
Oayn— «3» , 2 Oaia — «4»
, 3 Gasma — «5»




Bo3MorkHO s onpenenuTs coaepkanue cepedpa 3TUM METOZIOB B
pacTBope UL TAIbBAHUYECKOr0 HaHECEHUS cepedpa U3 LIHaHHUIHBIX
pacTBopoB?

5.

Ipennoxure METOMMKY NOTCHIMOMETPUYECKOTO —OIpPECIICHUs
XJIOPUOB 1 HOIWIOB TIPH COBMECTHOM NIPHICYTCTBHH.

5.2. OHeHO‘leIe MaTepUuaJjbl 1J5 NPOBECICHUA HpOMe)KyTO‘-lHOﬁ aTrTeCTanumn

w

10.

11.

Ilepeuenv mem u 60npocos 05 IK3AMEHA
Knaccudukanus smekTpoxuMuueckux MerofioB aHanmza (OMA). Oobmactn npumeHenuss DMA, aHanu3
BEIIIECTB BHICOKOM YUCTOTHL. TUTpoMeTpuueckue BapuaHTel OMA.
OcHOBHBIE TOHATHS O HOHOMeTpuu. IIpsiMas HOHOMeTpUs M TOTEHIMOMETPUYECKOE TUTPOBAHUE.
Hcnons3yemas anmapatypa.

DJeKTpo/Ibl CpaBHEHHMS; HA3HAYEHNE, OCHOBHBIC TPEOOBAHUA K HUM, KOHCTPYKIIUH.

[Torennmanu3Mepsiomue MnpuOOPEl, Ha3HAYEHHE, OCHOBHbIC TpeOOBaHWUs, ycTpoWcTBO. pH-meTp
HMOHOMEp; OCOOCHHOCTH UX YCTPOICTB, OCHOBHBIE XapaKTEPUCTUKU. MapKH OTEUECTBEHHBIX HOHOMEPOB U
pH-MeTpoB, 0COOEHHOCTH MX IKCIUTyaTAIUH.

IIpsamas wonomerpus. KunkoctHele muddysnonasie noreHnuansl. OmnpeneneHNe aKTUBHOCTH HOHOB
METOJIOM CTaHJAPTHBIX JOOABOK U C UCIIOJIb30BAHHEM KaJIHMOPOBOYHOTO rpaduka.

IIpumenenue npsamMoii noHomeTpun. IloTeHIMOMETpHUUYECKOE ONpeAETICHNEe KATHOHOB C HCIIOIb30BaHUEM
METAJUINYECKUX JIeKTPo0B. KOHCTPYKIIMU METaTMUECKUX MEKTPOAO0B. DIEKTPOAb! s onpenencHus pH
(BOIOPOIHBIH, CYpbMSHBIN, CTEKIITHHBIH).

[Ipaktuueckoe uamepenue pH. BydepHbie pacTBOpsl. MapKu OTEUECTBEHHBIX 3JICKTPOIOB [T U3MEPEHUS
pH u ux ocHoBHbIe XapakTepuctuku. Hactpoiika pH-meTpa (MoHOMEpa).

HoHcenekTuBHbIE MEMOpPaHHBIE AIEKTPOAbI, Kiaccudukanms. JKuakocTHbIE HOHOOOMEHHBIE 3JIEKTPOJBL,
NPUHLOUIBI UX PabOTHI, KOHCTPYKIHMA. TBepable MeMOpaHHBIE JIEKTPOBI, YCTPOHCTBO M MPUHIKI PaOOTHI.
I'ereporenHple MeMOpaHHBIE HIIEKTPOABL. DJIEKTPOABI C MMMOOMIM30BAaHHBIMU (PEPMEHTAMU U KIETKaMH.
OneKTpo/bl U3 HHEPTHOIO METaIlIA.

IToTteHmomeTpuueckoe TTpoBaHue. TeXHHKAa MOTEHIMOMETPUIECKOro TUTpoBaHuA. OnpeneneHue TOUKU
SKBHUBAJIEHTHOCTH.

IIpuMeHeHnE NOTEHIMOMETPUYECKOTO THUTPOBAHHUS. KHCIOTHO-OCHOBHOE  MOTEHIIMOMETPHUYECKOE
TUTPOBAHUE, TIOCTPOCHHE KPUBBIX TUTpOBaHMA. lloTeHIHMOMETpHYecKOe THUTPOBAHME, HCIIOIB3YIOIIEe
peaxun OCaX/IeHUS, KOMILIEKCO00pa3oBaHus, OKHCJICHHUS-BOCCTAHOBJICHUS; MOCTPOCHHE
COOTBETCTBYIOITNX KPUBBIX THTPOBAHUSL.

Teopernueckue OCHOBBI METO1a. Y IeIbHAS M SKBUBAJICHTHAS 3JIEKTPOIIPOBOIHOCTE. KOHIyKTOMETpHUEcKue
METOJbl aHallM3a: TMpsMas KOHIYKTOMETPHS, KOHIYKTOMETPHYECKOE THUTPOBaHME (KHCIOTHO-OCHOBHOE,
TUTPOBaHME, OCHOBAaHHOE Ha PEAaKIMSIX OCAKACHHS, KOMIUIEKCOOOpa3oBaHUs). Anmaparypa W TEXHHKA

BBITIOJIHCHHS aHaJIn3a.
12. HOCTpOCHI/Ie KPHUBBIX MOTCHIUOMETPUYCCKOI'O TUTPOBAHUS BCEX TUIIOB.

TpeboBaHNs K PeliTUHI-KOHTPOJIIO

1 MOAYJb

JlabopaTopHnas pabora Nel

BrinoiHeHne npakTHIecKoi (IKCIepUMEHTAIBHOW) 3a/1a4H — S 6217108

OOBsICHEHHE TEOPETUUECKUX OCHOB JIaHHOU paboThI — 2 fajuia

CobecenmoBaHue M0 OJJHOMY M3 3aJJaHUI JISI CAMOCTOSTEIBPHON paboThI -2 GaJjliia

[IpemuanbHbIii GaJuTBl 32 KAYECTBO ¥ TBOPUYECKHH MOJIXOJL IPH BHINIOJIHEHUH J1abopaTopHO# paboThl — 1 6am
JlabopaTopHast paboTa Ne2

BrInonHenne npakTHYecKoi (SKCIIEpUMEHTANIBHOI) 3a/1a4u — 5 621108

OOBsicHEHNE TEOPETHYECKUX OCHOB IaHHOH paboThl — 2 fajia

CobecenoBanue 1o 0JJHOMY U3 33/IaHUH JUIsI CAMOCTOSTEIILHON paboThI -2 6asia

IIpemuanbHbIi 6asTbl 32 KA4€CTBO ¥ TBOPUYECKUN TOJIXO/] TIPU BHIMIOTHEHUH 1ab0opaTopHO#t paboThl — 1 6ama
JlabopaTopHast paboTa Ne3

BrimotHeHHE IPaKTHYECKOH (PKCIIEPUMEHTAIBHON) 3a1a9u — 5 6aJI0B

OOBsICHEHHE TEOPETHUECKUX OCHOB JIAHHOH paboThI — 2 faia

CobecemoBaHue 10 OJTHOMY M3 3aJJaHUI ISl CAMOCTOSTEIBbHON paboThI -2 faJjiiia

IIpemMuanbHbIi 6asuThl 32 KA4€CTBO ¥ TBOPUECKHIA MOIX0T TIPH BEITIOJTHEHUH Jab0opaTopHOit padoTsl — 1 6ama
JlaGopaTopHast padora Ne4d

BerinonHenue npakTHIeckoi (KCIepUMEHTaNIbHOI) 3a1auu — 5 6anioB

OOBsicHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 2 fajiia

CobecenoBaHue 1o 0JJHOMY U3 33laHUH JUIsSI CAMOCTOSITENIbHOM padoTHI -2 Gania

IIpemuanpHblil GaJuTbl 32 KAYECTBO M TBOPYECKHH MOJIXO0J1 IPH BHINOJIHEHHUH J1a00OpaTopHOM paboThl — 1 6a




BrinonHenne HHANBHIYATBHOTO SKCIIEPUMEHTAIBHOTO 3a1anus - 10 6aioB

ITepBasi KOHTPOIBHAT TOUKA ......euuintttttnt ettt et et e et et eeete e eeieeanens 50 6ann0B
JlabopaTopHas paboTa Ne5

BerInosnHenue npakTHYecKol (SKCIEpUMEHTANIBHOI) 3a1a4u — 5 6108

OOBsACHCHHE TEOPETHUYCCKUX OCHOB JTAHHOM paboThI — 2 Gasia

CobecenoBaHue O OJJHOMY U3 3aJaHUH IS CAMOCTOSATEILHON paboTHI -2 6ajia

IIpeMuanbHbINi OAMITBI 32 KAYECTBO U TBOPYCCKHIA TTOIXO0/1 IPU BBIIOJHEHUH J1a00paTOpHOH paboThl — 1 6awut
JlabopaTopHas pagoTta Ne6

BrinosHeHHe MpakTHYECKOH (IKCIICPUMEHTANBHOM) 3a1a4u — 5 61108

OOBsICHEHHE TEOPETHUSCKUX OCHOB JIAHHOHM paboThI — 2 faJlia

CobecemoBaHue 10 OTHOMY M3 3aaHUM ISl CAMOCTOSATEIBHON paboTHI -2 faJjiiia

IIpemMuanbHbIi 6auThl 32 KA4€CTBO M TBOPUYECKHUN MOIXO] TIPU BHIIOTHEHHH J1ab0paTopHO# padboTe — 1 6ama
JlabopaTopHas paboTa Ne7

BrImostHeHHE IPaKTHYECKOH (AKCITEPUMEHTAIBHON) 3a1a9u — 5 6aJiI0B

OOBsICHEHHE TCOPETHUSCKUX OCHOB JaHHOH pa0oThI — 2 faJia

CobecenoBaHue O OJJHOMY U3 3aJaHUH IS CAMOCTOSATEILHOU paboTHI -2 Gajia

IIpeMuanbHbIi OAMITBI 32 KAYECTBO U TBOPYCCKHIA MTOIXO0/I IPU BBIOTHCHUH JTa00paTOpHOH paboThl — 1 6aut
JlaGopaTopHast paboTa No§

BrIimonHeHne npakTH4eckoi (IKCIepuMeHTaIbHON) 3a1a4u — 5 0aJ1/10B

OOBsACHEHHE TEOPETHYECKUX OCHOB JaHHOM paboThl — 2 fanna

CobecemoBaHue 10 OJJHOMY M3 3aJaHUH JUISI CAMOCTOSATEIIBHON paboThI -2 faJjiiia

IIpemMuanbHbIi 6auThl 32 KA4eCTBO M TBOPUYSCKHUI MOIXO] IIPU BHIMIOTHEHHH J1a00paTopHO# padoThl — 1 6ama
BrimonHeHNe HHANBUIYATBHOTO SKCIIEPUMEHTANBHOTO 3a1anus - 10 6asioB

BTOpasi KOHTPOIBHAS TOUKA .....o.utinniennttentteantteteeateeaneeeaeeaaneeaaneanneens 50 6a10B
3ader

Hroro 3a cemectp 100 6ass10B
2MOAYJIb

JlaGoparopHas pabora Ne9

BrIimonHeHne mpakTu4eckoil (AKCepruMeHTalIbHON) 3a/1aun — 5 0aJ10B

OOBsACHEHHE TEOPETHUECKUX OCHOB JaHHOM paboThl — 2 Ganna

CobecenoBaHue 0 OJJHOMY U3 3aJaHUH IS CAMOCTOSATEIILHON paboThI -2 Gajia

ITpeMuanpHBIi OaIBl 32 KAU€CTBO ¥ TBOPUYECKUIN TOAXO IIPH BBIIOIHEHUH Ja00paTopHOH paboTsl — 1 6ann
ITepBasi KOHTPOTBHAST TOUKA ......cccviiurierieiiieiireenieseesssesneaneessse e sresssnessneeneessessnnes 30 6asn0B
JlabopaTopHas pa6oTta Ne9

BrimonHeHHe MpakTHIeCKOH (SKCIIEpUMEHTANBEHOW) 3a/1a41 — S 021108

OOBsCHCHHE TEOPETHYECKUX OCHOB JAaHHOH paboThl — 1 6amnia

CobecenoBanne 0 OJHOMY U3 33JaHUH U CAMOCTOSATEIFHON paboTh! -1 6am

[IpemMuanbHBIN OAUTBI 32 KAYECTBO U TBOPUYESCKHMA MOXO0/I IPU BHIIOJTHEHUH 1a00paTOpHOI paboThl — 3 6asia
JlabopaTopHast pa6oTa Nel0

BrinoiHeHue npakTUYecKoi (IKCIEpUMEHTANBHON) 3a/1a4t — S 6217108

OOBsACHEHNE TEOPETHYECKUX OCHOB JaHHOM paboTel — 1 Ganna

CobecenoBanue 10 OJHOMY U3 3aJaHUI I CAMOCTOSATEILHON paboThI -1 6a

[IpemuanbHBIi GaIbl 32 KAYECTBO U TBOPUYECKUH TIOXO/] P BBIIIOJIHEHUH JIabopaTopHOM paboTkl — 3 faJsia
JlabopaTopHas paboTa Nel |

BrimonHeHHe MpakTHIeCKOH (SKCIEpUMEHTANBEHOW) 3a/1a41 — S 021108

OOBsicHEHNE TEOPETHYECKUX OCHOB IaHHOH paboThl — 1 fasia

CobecenoBanue 1o 0JJHOMY U3 33/IaHUH JUISI CAMOCTOSITEIILHON paboThI -1 6amn

[IpemuanbHbIii GaJuTbl 32 KAYECTBO M TBOPUECKHI ITOIX0/1 TIPH BHIIIOJIHEHHUH JIaOOpaTopHOil paboTs! — 3 6amia
JlabopaTopHast pabora Nel2

BrinonHeHne npakTHIecKoi (IKCIepUMEHTAIBHON) 3a/1a4H — S 6217108

OOBsICHEHHE TEOPETUUECKUX OCHOB JIaHHOH paboThl — 1 fasuia

CobecenmoBaHue M0 OJTHOMY M3 3aJaHUH JIJIsl CAMOCTOSITETLHOM paboTh -1 6aswn

TIpemuanbHbIi 0asuThl 32 KA4€CTBO M TBOPUECKHI TTOIXO/] TIPU BHITIOJTHEHUH JabopaTopHOil paboThl — 3 6ajsia
ITepBasi KOHTPOBHAST TOUKA .......ccceeviriiiiiieiiiaiiesie s sree s e sressenessnseneesiessens 30 6an110B
JlabopatopHnas pabota Nel3

BrinonHenue npakTHIeckoi (3KCIepUMEeHTANIBHOI) 3a/1auu — 5 6a/1510B

OOBsicHEHNE TEOPETHYECKUX OCHOB IaHHOH paboThl — 1 famia

CobecenoBanue 1o 0JJHOMY U3 33/IaHUH JUISI CAMOCTOSITEIIbHON paboThl -1 6amn

[IpemuanbHblii GaJuTbl 32 KAYECTBO ¥ TBOPUYECKHH MOJIXO/ IIPH BHIOJIHEHUH JIAO0paTOpHOI paboTs! — 3 Gamia
JlabopaTopHast padora Nel4

BerinonHenue npakTHIeckol (IKCIepUMEHTANIBHOI) 3a1a4u — 5 6anioB

OOBsICHEHHE TEOPETHUECKUX OCHOB JTaHHOH padoTel — 1 fasia

CobecemoBaHue 10 OJTHOMY M3 3aJJaHUH JJIsl CAMOCTOATEIBHON paboThI -1 6aswI

IIpemuanbHbIi OasuThl 32 KA4€CTBO ¥ TBOPUYSCKHI TTOIXO/T TIPU BHITIOTHEHUH Jab0paTopHOi paboTsl — 3 6ajsia
JlabopaTtopHas padora Nel5

BrimosHeHHE TIpakKTHYECKOH (IKCIIEPUMEHTAIbHON) 3a1a9u — S 6a//IoB

OOBsicHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 1 famia

CobeceoBaHue 10 0JHOMY M3 33JaHHUH JUIs CAMOCTOSITEIIbHOM paboThl -1 6aJwI




TIpemuanbHbIi OasuThl 32 KA4€CTBO ¥ TBOPUSCKHI TTOIXO/T TIPU BHITIOTHEHUH Jab0opaTopHOi paboTsl — 3 6ajsia

BTOPAsi KOHTPOTBHAT TOUKA ......oovuviurreiienieeitreasieeseesinesssesseesssessseesseessnessneensesssesssnes 30 6aanoB
IK3aMeH — UTOTOBOE TECTHPOBAHUE 10 TEME  .......... 40 0aNI0B
HToro 3a cemectp 100 6as10B

H[!I/IMeLlaHI/IeZ €CJIM HC BBIIIOJIHCHA SKCIIEPHUMCHTAJIbHAsA 4acCTh na6opaT0pH0171 pa6OTI)I, TO na60paTopHas{ pa60Ta HC
MOKET OBITEH 3aUTE€HA U 3a4€ET I10 JaHHOW JUCLIUILIMHE 3a TPUMECTP HE BBICTABJIACTCA

INPUJIOKEHHUE 3

6. VYAEBHO-METOINYECKOE 1 UHOGOPMALIMOHHOE OBECIIEYEHUE JACUUILTAHBI
(MOJY.JIST)

6.1. Pekomenayemas 1ureparypa

OcHoOBHasI JTUTepaTypa:

1. TarmuBenid, A. C. DIeKTpoXuMHYECKre METO/IbI aHasi3a : yueoHoe nocodue / A. C. TsrmmBbiil. —
PocroB-na-/lony, Taranpor : M3narenscTBo FOkHOTO dhenepanbHOoro ynusepcurera, 2021. — 88 ¢. —
ISBN 978-5-9275-3870-6. — Tekcrt : anexrponnsiii // Lludposoit oopazoBarenbHbii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/121893.html

I[OHOJ'IHI/ITGJ'IBHaH JIMTCparypa:

1. [loTeHIoMeTpru4ecKre U BOJIbTaMIIEPOMETPHUYECKUE METO/IBI HCCIIEIOBAHUS U aHAIN3A : yIeOHO-
Mmeroamdeckoe ocooue / H. A. Manaxosa, A. B. MBoiinosa, H. H. Maneimesa [u ap.] ; o oo, pe.
C. 1O. Capaepoti ; Ypanbsckuii peaepanbHblii yHuBepcuTeT UM. rieporo [Ipesuaenta Poccuu b. H.
Enmprmna. — ExarepunOypr : M3narensctBo Ypaisckoro yauBepcutera, 2019. — 163 c. : cxem., Ta0iL.,
ui. — Pexxum nocryna: mo nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=697456
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9. CBenenusi 00 00HOBJICHHH pado4eii MPOrpaMMbl M CUMILIHHBI (MM MOXYJIA)

OOHOBNEHHBIN pa3aen PexBU3UTH TOKyMEHTA,
. Ornrcanne BHECEHHBIX
Nerr.m. paboueit mporpamMmbI N YTBEP/IUBIIETO
U3MEHEHUH
JUCITUILIMHBI (MOTYJISA) U3MEHEHUs
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