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Ilepeyens KoMneTreHU U ¥ YPOBHH UX CPOPMHUPOBAHHOCTH MO AUCUMILIMHAM (MO-
AyJsiM), MpakTUKaM B npouecce ocsoenusi OIIOII BO

B mporiecce ocBoeHus 00pa3oBaTelbHONW MPOrpamMMbl y 00y4aroIIerocss B XOe
U3YYEHUSl JUCHUIUIUHBI «XHUMHYECKUE W HWHCTPYMEHTAJIbHBIE METOJbl aHAIIM3a»
noibkHa chopmupoBarbes kommnerenuus [1K-3

Kpurepuu onpezaenennsi cpopMUpPOBAHHOCTH KOMIIETEHIIMU HA Pa3IMYHbIX

YPOBHSIX ¢ (hOPMHUPOBAHHUS

HNunexc xkoMIeTeHIIMHN

Conepxkanre KOMIETEHIIUU

I1K-3

CriocoOeH OCyIIECTBIATh BBIIOJHEHHE SKCIEPUMEHTOB U 0pOpMIIEHHUE
PE3yNbTaTOB UCCIIEOBAHUN U Pa3pabOTOK

KOI{ N HAUMCHOBAHHC WH/HUKAa-
TOpa JOCTHIKCHUS KOMIICTCH-
005040

Bunp! 3anstuil
JUIsl (POPMHUPOBAHUSI KOMIIETCH-
LIUHN

OneHouyHbIE CPEACTBA
JUISL OLICHKU YPOBHSI C(OPMHUPO-
BAaHHOCTH KOMIICTCHIIUU

N1-4nx-3 Cnocoben HcC-
MOJIb30BAaTh TEOPETUYCCKUE OC-
HOBBI HMHCTPYMEHTAJILHBIX Me-
TOJIOB aHAJIN3a, XUMHUYECKUE U
¢dusnveckue 3aKOHBI, TEPMOJIU-
HaMHUYECKHE u ¢dusuKo-
XUMUYECKHE CIIPABOYHBIC JIaH-
HBIE, JUISI PelIeHus] Tpodeccuo-

JICKIIUH,
nabopaTOpHBIE 3aHATHS,
caMocTosTelbHas paboTa

[TuceMeHHBII onpoc, pelieHue
3aJa4, BOIIPOCHI IS TIPOBEIE-

HUS 3a4€Ta, TECTOBBIC 3a/IaHUS,

OTYET 110 JIa0opaToOpHOii paboTe

HaJIbHBIX 3a4a4.

YPpOBHU OCBOCHUSI KOMIIETEHIIUU

YpoBEeHb OCBOEHUS KOMIIE-
TEHILINH

Kpurepun onennBanus

IIpoaBuHYTHIH (OTINYHO)

3HaeT: COAEp>KAaHUE OCHOBHBIX Pa3JI€NIOB, COCTABIISIOIINX TEOPETUYE-
CKHE OCHOBBI XMMHMH KaK CUCTEMBI 3HAHHUH O BEIIECTBAX M XUMHUUYECKUX
npoueccax

- YYEHHE O CTPOEHUH BELIECTBA, JIEKTPOHHOE CTPOCHUE aTOMOB, OC-
HOBBI TEOPUU XUMHUUYECKOM CBSI3U M CTPOCHHS MOJIEKYJI, CTPOCHHE BE-
1IECTBA B KOHJICHCUPOBAHHOM COCTOSIHUU

- 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K (PU3UKO-XUMUYECKUM ME-
TOAaM HCCIEIOBaHMS,

- KaccuuKaIuio METO0B

- OCHOBHBIE TIOHATHS U 3aKOHBI, JIEXKAIKME B OCHOBE Pa3JIMYHbIX METO-
JIOB

YMmeer: - TpOBOAUTH PACUETHI 10 YPABHEHUSM XUMHUYECKUX PEaKLUN
Ha OCHOBE 3aKOHOB CTEXMOMETPHUHU C UCTIOJIb30BAHUEM OCHOBHBIX I0-
HATUN ¥ QU3NIECKUX BEIMYUH

- cBOOOIHO Y TIPaBUJILHO MOJIB30BATHCS XUMHYECKOW TEPMHUHOIOTHEH
- IPOU3BOJUTH PACUETHI JUIsl IPUTOTOBJIEHUS PACTBOPOB 3aJaHHOU
KOHIIEHTpaIlUH,

-IIEMOHCTPUPOBATH CBSI3b MEXKIY PA3NIUYHBIMU (PU3UKO-XUMHUECKUMU
METOJAMH MCCIIETOBAHUs, CTPYKTYpPOM M CBOMCTBAMU BEIIECTB
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Buaaneer: - 0000IICHHBIMA TIpUEMaMH UCCIIEIOBATEILCKOW JCSTEIThb-
HOCTH (ITOCTAHOBKA 3a/Jaud B JabOpaTOpHON paboTe WU OTAEIHHOM
OTIBITE, TEOPETHYECKOE 0OOCHOBAHUE U HKCIEPUMEHTAIbHAS TPOBEpPKa
€e pelIeHus).

- 3JIeMEHTapHBIMU MIpHEMaMH pabOThl B XUMHUYECKOH J1abopatopuu u
HaBBIKAMHU OOPAIICHUS C BEIIECCTBOM.

- 00LIMMH MIpaBUIIAMHM TEXHUKH OE30MACHOCTH MPH OOpaleHHH C XH-
MHUYECKOU MOCYIOH, JTab0opaTOpHbIM 000PYJOBaHUEM U XUMUYECKUMHU
peaKTUBaMHU.

- TEXHUKOW XMMHYECKOTO SKCIIEPUMEHTA, TEXHUKOM B3BEUIMBAHUS Ha

TEXHOXUMHUYECKUX W AHATUTHYECKUX BeCaX, OCHOBHBIMH METOJAMH
aHaym3a, Croco0aMHu OPHEHTAIMHA B MPOQECCHOHATBHBIX NCTOYHHKAX
uHpopmanuu (KypHasbl, CAaliThl, 00pa30BaTEIIbHBIC TOPTAJIBI).

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT: copep)kaHue OCHOBHBIX Pa3/IeioB, COCTABISAIOMINX TEOPETHYE-
CKH€ OCHOBBI XUMUU KaK CUCTEMbI 3HAHUN O BEIIECTBAX U XUMHUECKUX
nporeccax

0a30BYI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K (PU3UKO-XUMHYECKUM Me-
TOJIaM MCCIIEIOBAHUS,

- KJ1acCU(UKAIIMIO METOOB

- OCHOBHBIE TTOHATHS U 3aKOHBI, JISKAIINE B OCHOBE Pa3IMYHBIX METO-
JIOB

YMeeT: IPOBOJUTH pacueThl IO YpaBHEHHUSIM XUMHUUECKUX PEaKIUii Ha
OCHOBE 3aKOHOB CTEXHMOMETPHH C UCIOJIb30BAHUEM OCHOBHBIX TOHS-
TUW ¥ PU3NICCKUX BEITUYUH

- CBOOOJTHO Y TIPABHIILHO MOJIH30BATHCSI XUMUYECKONW TEPMUHOIOTHEN

- ISMOHCTPUPOBATH CBSI3b MEKIY Pa3IUNIHBIMU (PH3UKO-XUMUYECKUMU
METOaMU HCCIeI0BaHUs, CTPYKTYpOi U CBOMCTBaMHM BEIIECTB
Baaneer: - 0000IIEHHBIMU TIPHEMaMHU HCCIIEIOBATEIBLCKON JIEATEIb-
HOCTH (ITOCTAHOBKA 3a/Jaud B JabOpaTOpHON paboTe WU OTIAEIHHOM
OTIbITE, TEOPETUYECKOE 0OOCHOBAHUE U IKCIIEPUMEHTAIbHAs TPOBEpKa
€€ pelieHus).

- DJIEMEHTapHBIMH TIpUEeMaMU pabOThl B XUMHUYECKOU JTabopaTopuu 1
HaBbIKaMU OOPAILEHUS C BEILIECTBOM.

- 00IIKMMH TIpaBHJIaMU TE€XHUKHU 0€30MacHOCTH MPH OOpaIIeHUH C XU-
MUYECKOW MOCYAOH, J1abopaTOPHBIM 000PYAOBAaHUEM U XUMUYECKUMU
pEaKTUBaMHU.

[Toporossiii (6a30BbIi)
(YZ1OBJIETBOPUTENBHO)

3HaeT: HEKOTOPOE COJICPIKAHNE OCHOBHBIX Pa3/IeNiOB, COCTABIISIONINX
TEOPETHUYECKHE OCHOBBI XMMHUHU KaK CHUCTEMbI 3HAHUI O BEIIECTBaX M
XUMHUYECKHX TTPOIIeccax

YmMmeer:.

- MPUOIN3UTETHHO MPOBOAUTH PACUETHI 10 YPABHEHUSM XUMUYECKUX
peakiMii Ha OCHOBE 3aKOHOB CTEXHOMETPHUH C UCTIOIb30BAHUEM OC-
HOBHBIX MOHATUN U (PU3UIECKUX BEITHMYHH. IMOJTH30BAThCS XUMHUECKOU
TEPMHUHOJIOTUEN

- MPOU3BOIUTH HEKOTOPHIE PacueThl (PU3UKO-XUMHUYUCKUX BEITHYUH
Biajeer: HEKOTOPHIMH TPAKTHUYECKUMU HAaBBIKAMH, OOOOIICHHBIMU
MpUEeMaMHU HCCIIE0BATEIIbCKON NESITeIbHOCTH (TIOCTAaHOBKA 3aJ1a4dl B
nabopaTopHOi paboTe WM OTIAEIBHOM OIIBITE, TEOPETHYECKOe 000C-
HOBaHHUE W IKCTIEPUMEHTAIbHAS POBEPKA €€ PEIICHHS ).

- DJIEMEHTApHBIMH TIpUeMaMu pabOThl B XMMHYECKOW J1aboparopuu u
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HaBBIKaMH OOPAICHHS C BEIIECTBOM.

- O0IIMMU TIPAaBUIIAMU TEXHUKH 0€30MaCHOCTH MPH 0OpaIeHHH C XHU-
MHYECKOH 1ocy10H, 1a00paTOpHBIM 000PYAOBaHUEM U XUMHYECKUMU
pEaKTHBaAMHU.

2. Meroauyeckue, OIEHOYHbIE MaTepHajbl M CPeACTBa, ONpedeJsIolmne
npoueaypbl  OmeHMBAHHSI C(POPMHUPOBAHHOCTH KOMIETeHUUH (3JeMeHTOB
KoMmIeTeHuuii) B mpouecce oceoennsi OINOIT BO

2.1 OneHOYHbBIE CPeCTBA Il TEKYIero KOHTPOJIs
Bonpoce! /151 NICbMEHHOT0 OIPOca

Tema 1. Memoowvl uccneoosanus eewecms - usuyeckue, Xumuueckue u QUIUKO-
xumuuecxue. Obwjas xapaKkmepucmura u Kiaccugurkayus memooos.

1. O6mas XapaKTEPUCTHKA WHCTPYMEHTAJIBHBIX METOJI0B aHanM3a
(4yBCTBUTENBHOCTb, TOUHOCTb, JOCTOMHCTBA, HEJAOCTATKH ).

Knaccuduxarnus @XMA.

OcHOBHBIE 3TaIlbl JIFOOOr0 aHaNu3a. AJTOPUTM IPOOONOATOTOBKH.

[loHATHE aHATUTHYECKOTO CUTHAJIA.

OCHOBHBIE 3aKOHBI XUMHH, JIEXKAIINE B OCHOBE (PU3UKO-XUMHUYECKOTO aHAJIN3A.
XuMHUYECKHE U PU3NYECKHe MEeTO bl aHann3a. CpaBHUTENIbHAS XapaKTEPUCTHKA.
Kak npoBojsT ApoOHBII U cUCTEMaTUUECKUN aHAJIN3.

O N A W

[IpsimMble (MEeTO TPAAYHPOBOYHOTO Tpaduika, METOJT CTAHAAPTHHIX TI00ABOK,
METOJI CPAaBHEHHUSI CO CTAaHAAPTOM) M KOCBEHHBIE (TUTPUMETPHUUECKHE) CTIOCOObI
WU3MEPCHUS aHATMTUHICCKUX CUTHAJIOB

9. AGcomoTHbIe (0€37TAIOHHBIC) U OTHOCUTEIBHBIC METO/IBI.

10.Bunbl aHAIUTUYECKUX CUTHAJIOB, XapaKTEPUCTUKN aHATUTHYECKUX CUTHAJIOB

Tema 2. Onmuueckue memoowt ananuza. Pegpaxmomempus. [lonapumempus.

1. OCHOBBI cHEKmMPOCKORUYECKUX MENM 0006 AaHATN3A.

2. Knaccuduxaius CieKTpOCKOMTUYECKUX METOJIOB.

3. MeToapl aToOMHOM crieKTpockonuu. KadecTBEHHBIN U KOJTMYECTBECHHBIA aHAIH3
0 CIIEKTPaM MCITyCKaHUSI.

4. Metonpl MOJEKyJsIpHOU criekTpockormuu. Knaccudukanus meromaoB abcopOiru-
OHHOM CIIEKTPOCKOIIUH.

5. MeTonibl KOJIMYECTBEHHOTO aHaiu3a B BUAMMOW OOJACTU: METOJ TPagyupOBOY-
HOTO Tpaduka, MeTo]l J00aBOK, METOJ CPaBHEHUSI CO CTAHJIAPTOM, METO MoJie-
KYJISIPHOTO CBOWMCTBA, MeTO AU depeHInanbHon poTomeTpun.

6. 3akon byrepa-JlambGepra-bepa.



7. TlokazaTenp MpeaoMIICHUS U MOJTHOE BHYTPEHHEE OTPaKEHHE.

8. MonsipHas pedpakiiusi.

9. Mepa nonspuzyeMoct Mosieky: 1o Jlopenir — JlopeHTIry.

10. JudpaxionHast UCIEPCHs.

11.TTpuGopsl 11t U3MEPEHUH.

12.0OcHoBHBIE pehpaKTOMETPHUIECKHE METOIMKH aHATH3a.

13.Bpaiienue MJIOCKOCTH  MOJISAPU3AlUMU. Y AENBHOE BpAIlEHUE, JAUCIICPCHS
ONITUYECKOTO BPAIICHHUS.

Tema 3. Drnexkmpoxumuueckue memoowl anaiusa.

1. CylmHOCTh  DIEKTPOXMMUYECKUX METOB  aHaimm3a. (OCHOBHBIE  MOHSITHS:
AIEKTPOXUMUYECKAs AYehKa, UHIUKATOPHBINA 3JIEKTPO/I, JJIEKTPOJ CPABHEHMUS.

2. DIIEKTPOIHBIN MTPOLIECC, CTATUU AIEKTPOAHOTO IIPOLIECCa.

3. Knaccudukanus snekmpoxumuueckux memooog ananusa.

4. [loTeHOIMOMETpUYECKHE METOABl aHAIM3a: CYIIHOCTh METOJA, CHUCTEMBI
351eKTpo10B. TpeboBaHUs K MHANKATOPHBIM AJIEKTPO/IaM U 3JIEKTPOJIaM CpPaBHEHUS.

S. [loreHunomeTpuss ¢  HMOHCEJNEKTUBHBIMH  JJIEKTpoJaMu  (MOHOMETpHSs),
MOTEHIIUOMETPUYECKOE TUTPOBAHHME.

6. OO011as xapakTepUCTUKA METOAA SJIEKTPOTPABUMETPHUU.

7. Bosnpramnepomerpus. Cymuocts Metona. [IpuHImMnmaneHas cxema yCTaHOBKH.

Onextponbl. KauecTBEHHBIN M KOJMYECTBEHHBIN NOJISpOrpaduyecKuii aHaIus.

8. Amnepomerpus. CylHOCTh METO/a, IPUHIMITHAIbHASA CXeMa YCTaHOBKH. BriOop
CUCTEMBI 3JIEKTPOJIOB, BEIOOP MOTEHIIMAIA HHIUKATOPHOT'O 3JIEKTPO/JIa.

Q. Tunel KpUBBIX TUTPOBAHHS. AMIIEPOMETPHUYECKOE TUTPOBAHUE C JBYMS
WHJMKATOPHBIMU JIEKTPOJaMH. METPOJIOTHUECKNE XapaKTEPUCTUKN METOIA.

10. Kynonomerpus. 3akonsl ®apanes. Bapuantsl kynonomerpuu. [Ipsimast KysoHOMET-
pUs U KyJIOHOMETPUYECKOE TUTPOBAHUE.

11. KonnykTOMeETpHUS M KOHIYKTOMETPUYECKOE TUTPOBAHKE. BBICOKOYACTOTHBIA Bapu-
aHT METOJa.

3ajanus 11 MECBMEHHOT0 ONpoca

Tema 1. Memoowvr uccieoosanus eewecms - @usuyeckue, xXumuueckue u Qu3UKO-
xumuuecxue. Obwas xapaKkmepucmura u Kiaccugukayus memooos.

3amanue 1. TlpuBenure kinaccudukanuio GU3NKO-XUMUYECKUX METOJIOB aHAJIN3A.
3amanue 2. [lepeyncinre OCHOBHBIE ATabl KAYECTBEHHOTO M KOJUYECTBEHHOTO (PU3HU-
KO-XMMHYECKOTO aHaJIn3a 00pasiia, CoIepKaliero OpraHnieCKuii KOMITOHEHT.

3amanue 3. Kakue CymiecTBYIOT CrtocoObl MACHTU(PUKAIIMA KATHOHOB U aHUOHOB C WC-
M0JIb30BAHUEM MHCTPYMEHTAIBHBIX METOJIOB aHAIM3A.
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3aganue 4. Ha ueM ocHOBaHBI XUMHUYECKHE METOABI aHaIn3a?

3amanne 5. IlpuBenute (HOpMyabl OCHOBHBIX 3aKOHOB JISKAIIUX B OCHOBE (PH3MKO-

XUMHUUYECKUX METOJI0OB aHaIu3a

3amanue 6. UYrto Takoe aHanuthyeckuil curHan? Kakum oOpa3oMm ero perucTpupyror B

WHCTPYMEHTAJIbHOM 001acTH.

3ananue 7. ONUIIMTE OCHOBHBIE METPOJIOTMYECKUE XapaKTEPUCTUKH AJI IPUOOPOB.
Tema 2. Onmuueckue memoowl ananuza. Pegppaxmomempus. Iorapumempus.

3aganue 1. OnuIIKTE CYyIIHOCTD CIIEKTPOCKOIIUH.

3ananue 2. Uto Takoe 3J1eKTpoMarHuTHBIN criekTp? Kakue JyIHbI BOJIH €r0 COCTaBIIA-
IOT.

3amanue 3. B ueM paznuuue Mexay aTOMHOW CHEKTPOCKOMHUEH M MOJEKYJISPHON aj-
COPOLIMOHHOM CIIEKTPOCKOTIUEH?

3amanue 4. OnuimTe MOBeJEHUE CBETOBOTO NMOTOKA pu Y D-00TyUeHUH.
3amanue 5. OnumuTe NPUHIUI pabOThI MPOCTEUIIIETO CIIEKTPOMETPA.

3aganue 6. 3akoH byrepa-JlamOepra-bepa. [lpuBeaute rpaduueckyro 3aBUCHUMOCTD
KOHIICHTPAIIMHU BEIIECTBA OT ONTHUYECKOM MJIOTHOCTH.

3aganue 7. OnTuueckas IUIOTHOCTh Cyib(ocalulniiaTa Kejae3a HU3MEpeHHas Ipu
A=433 HM B KIOBET€ C TOJIIUHOU cios 2 cM, paBHo 0,15. Jlius peakuuu B3sT0 4,0 M
5,82- 10™* momp/n pactBopa xene3a u goeAaeHo 10 50,0 miu. BeruuciauTh 3HaueHHe
MOJISIPHOTO KO3 pHIeHTa MOTJIOMIEHUS TOJIy4YeHHOTO pacTBopa npu A=433 HMm.

Bamanue 8. [Ipu onpeneneHny: Mapradia KonneHTpauuy 2,0 107> Monb/1 B BHe Tep-

MaHraHaTa ONTHYeCKas TNIOTHOCTH paBHsack 0,15. M3mepsinu e€ npu A=525 HM B KI0-
BETE C TOJIIMHOW MOTJIOMIAIOIIETO CJIosi 3 cM. BBIYMCIUTH MOJSpHBIA KOADPHUITMEHT
MOTJIOLIEHUS HCCIIEYEMOTO PacTBOPA.

Tema 3. Dnekmpoxumuueckue memoovl aHaiu3a.

3aganue 1. Kakue BUbI 3JIEKTPOIOB UCHOJIB3YIOTCA MPU AHAIN3E TSKEIIBIX METAJIIOB.

3aganue 2. Bpruucoute 3/]C raapBaHUYECKOro 3JE€MEHTA, TOCTPOCHHOTO U3 CIIEYIO-
2 2

ux nap: 1) Zn | Zn“" (0,001 mons/n) || Cu“* (0,1 mons/n) | Cu

2) Al | AI** (0,05 moms/n) | Ag™* (0,1 mons/m) | Ag

3ananue 3. Konmykromerpuueckue MeTo bl ananu3a. CymHocTh MeToaa. GopMyJIbl.



3ananue 4. UTo Takoe aKTUBHOCTH CHIIBHOTO 3JIEKTPOJIUTA U KOAPUIIUEHT
akTuBHOCTH? KakoBO ero 3HaueHHe ¢ TOUKU 3pEHUs] TEPMOIMHAMUKU? 3a CUET UEro
MO’KHO YBEJIMYUTh KOAP(PUIUEHT aKTUBHOCTU B pacTBOpeE?

3amanue 5. Jlig ompeneneHus MOCTOSIHHOW sueiiku ee 3anonanwid npu 20°C 0,1 M
pactBopoM xJiopuaa kanus. Conpotusiienue coctaBuio 324,2 Om. Ilocne 3anonHeHus
sueiiku 0,050 H pacTBOpOM CepHOM KUCIOTHI OHO OKazajoch 1305,5 Om. Onpenenuthb
HKBUBAJICHTHYIO 3JIEKTPOIPOBOJHOCTh PACTBOpPA CEPHOM KHUCIOTHI.(yAeIbHas dJIEKTPO-
nposozxrocTh 0,1 M pacTBopa xiopraa Kamus pasaa 1,29-107 Cum-cm™)

3amanue 6. Jlns onpeneneHus coAep:KaHusd MEAU B JTaTyHH HaBecKy nocieaneit 0,1200
T' PaCTBOPWJIM M TIOCJIE COOTBETCTBYIOIICH 00paboTKu AoBenr o0beM pacTBopa a0 50,0
M. [Ipy cHATHH TOJIAPOrpaMMBl IOJYYEHHOI'O PacTBOPA BBICOTA BOJIHBI OKa3ajaach
paBHoil 23,0 mm. Ilpu monsiporagpoBaHUM UYETHIPEX CTAHIAPTHBIX PACTBOPOB MEIU
NOJIYYMJIN CIEAYIOIINE PE3YNIbTATHI:

Cey - 107°, o/ 0,5 1,0 1,5 2.0

h, Mm 5,0 15,0 25,0 35,0

[TocTpouTh rpayupoBOYHBIN rpaduK U ONMPEACTUTH MPOIIEHTHOE COJICPKaHUE MEIU B
aHaJM3UPyeMOM oOpaslie.

3aganue 7. Ha xakom pacCTOSHUM APYT OT APYyTa PACHOJIOKEHBI ITapaJlICIIbHbIC TUIATH-
HOBBIE JIEKTpobl  mromnanbio 2,00 cu?, morpyxennsie B 0,1 u AgNOs, ecin compo-
TUBJIEHHE 00beMa pacTBopa Mexay iekTpogamMu 100 OM U SKBUBAJIEHTHAS AJIEKTPO-
MIPOBOJIHOCTH NIPHU JaHHOW KoHIeHTpanuu 120,4 Cm- em? r-oke L,

3ananue §. TUMbI ANEKTPOTUTUUECKUX STUEEK M MPUHLIUIIBI UX PAOOTHI.

3aganue 9. Jlns ompenesieHus KaJMHUsl B CTOYHOM BOJIC B CTOYHOM BOJIE METOJIOM J100a-
BOK 12,5 MJI ee mociie COOTBETCTBYIOMIEH 00padoTku pazdasmiu g0 250,0 mu. Jlist cHs-
THs OJsIporpaMmel B3sid 18,0 Mi1 3Toro pacreopa. BeicoTa BOIHBI OKazajiach paBHOM
19,5. Tlocne modasku 3 M 0,0430 1 CdSO,4 BbIcOTA BOJIHBI yBenHuMiIach 10 24,0 MMm.
OnpenenuTs TPOIIEHTHOE CO/IePKaHUE KaMUsI B CTOYHOM BOJIE.

10. Ot kakux (aKTOpOB 3aBUCUT 3HAYEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
norenuana? Hanummre ypasaenue HepHcra.
3aganus U1 BbINOJHEHH J1a00PATOPHBIX PadoT

Tema 2. Onmuueckue memoovl ananuza. Pegpaxmomempus.

JlaGopaTopHnasi padora Ne 1. «Onpenesenne HOHOB Me/IN, KeJie3a, HUKeJIsl B pa3-
JIMYHBIX Cpeaax».

3aganue 1. OCHOBHOM 3aKOH cBeTONOrIoMEeHHs. DU3NUECKU CMBICT MOJISIPHOTO KO-

s urrenTa CBETONOTIIONICHUS.

3amanue 2. Kaxkas rpadudeckast 3aBUCUMOCTb CYIIIECTBYET MEKIY TOTJIOMIEHUEM pac-
TBOpa U JJIMHOW BOJIHBI CBETOBOTO MoTOoKa. Kak oHa Ha3piBaeTcsi? Kakum 3aKOHOM OMM-
CBbIBAETCS OTA 3aBUCUMOCTE?



3ananue 3. Ha ueM oCHOBaH Ka4eCTBEHHBIN M KOJTUYECTBEHHBIN (POTOMETPUUECKHIT
aHanus?

BaHaHI/IC 4. Ha30BUTE OCHOBHEIC AOCTOMHCTBA U HCAOCTATKH MCTOda CIICKTPOCKOIINU

3aganue 5. MeTponorniueckue XapakTepUCTUKUA U AHATUTUYECKHUE BO3MOKHOCTH METO-
Ja.

JlaGopaTopnas padora Ne 2. «Onpeaenenue pK 1ByX1BeTHOro MHANKATOPA>.

3ananue 1. PaccunTarh KaXyllyrocs KOHCTaHTy Auccounanuu peaktusa HR, eciou npu
pH =7,33 cymmapHasi BeJIM4MHa ONTHYECKOM IITOTHOCTU A,y paBHa 0,44. B xucnoii
cpene npu pH<2 ontuueckas mioTHOCTh Ayg paBHa 0,02; B 1I€JI0YHON cpeie IPU
pH>11 ontuueckas mnoTHOCTh AR paBHa 0,70.

3aganue 2. OTkIoHEHUs OT 3akoHa byrepa-JlamGepTa-bepa.

3amanne 3. 3aBUCHMOCTDH ONTHYCCKOHN IUIOTHOCTH OKPAIICHHBIX PACTBOPOB OT KHUCJIOT-
HOCTH CPEJIbI.

3ananue 4. ®oTodPdeKT u ero 3aKOHHI.

3ananue 5. Kak npoBoauTCs 1oa00p cBETOQUIBTPOB B POTOKOJIOPUMETPUU?
3ananue 6. 3aBUCUMOCTh ONTUYECKOM TUIOTHOCTH OT JJIMHBI BOJIHBI, €€ rpauuecKoe
U300paKEeHHUE.

JlaGopaTopnas padora Ne 3. «Onpenenenne coaep:xanus Fe (111) B 6ebIx BHHAXY.

3amanue 1. Onummre cxeMy npoOOMOArOTOBKH MPU aHATN3E MUIIEBIX MTPOTYKTOB.
3ananue 2. Onummure cxemy goroanexkrpokoaopumerpa KOK-3.

3ananue 3. [lpunuun poToMeTpUYECKOTro TUTPOBAHMS, €r0 rpauueCcKoe BhIpaKEHUE
3aganue 4. KakoBbl BO3MOKHOCTH ONIPEAEIEHUS CMECH ABYX Kpacutenen? Cnekrp mno-
TJIOLICHHUS.

3apanue 5. OcobenHoctu qupPepeHInanbHON KOJTOPUMETPHUH, €€ MPAKTUYECKOE MPHU-
MEHEHHE.

JlabopaTtopnasi paGora Ne 4. OnpenesieHue coepkaHus IIIOK03bI B (hpapmnpena-
parax

3aganue 1. [Ipunmun padotsl Ha pedpakTomMeTpe. YCTpOUCTBO nMpudopa.

3aganue 2. [lokazaTens npenomiieHus, ero Gu3ndeckuit CMbICI.

3aganue 3. OT 4ero 3aBUCHUT MOKA3aTelb MPEIOMIICHUA?

3aganue 4. BeIYucIuTh MOJISIPHYIO 9KCTPAKIIUIO YETHIPEXXJIOPUCTOTO YIiepo/a, €ClIu
MOKa3aTeJib MPEJIOMIICHUS np’= 1,4603, a mI0THOCTH d,® = 1,6040. CpaBHUTH Hali-



JEHHYIO pePaKIHIO C BHIYUCICHHON M0 TabiMilaM aTOMHBIX pedpakiuii u pedpakunii
CBA3EH.

3ananue 5. YTo moHMMaeTcs 1oj abCONIOTHBIM U OTHOCHUTEIBHBIM IOKa3aTesleM Ipe-
JIOMJIEHUS CBETA?

JlaGopaTopnas padora Ne 5, 6 UnenTudukanus opraHnyecKnux BemecTB MeTOA0M
pedpakromerpumn», «Pedpakromerpuyueckoe onpeaenenne BOAOPACTBOPUMBIX
OpraHnYyecKux BellecTB)

3amanue 1. Ilepeumcnure cmocoObl HASHTU(GUKALUA OPraHUYECKUX BEIIECTB
ONTHYECKUMHU METOJIaMH.

3ananue 2. [1o kakoil KOHCTaHTE MPOBOAAT UACHTU(PUKALIUIO YTIEBOIOB?

3ananue 3. JaliTe MOHATUE AUCIEPCHUN BEIIECTBA, UTO CIIyKUT MEPON AUCTIEPCUH?
MonexkynsapHas pedpakuus U ee MaTEMaTUYECKOE BbIpaXKEHHE.

3ananue 4. Uto takoe yzaenbHas pedpakuusa? Kak oHa cBsizaHa ¢ MOJEKYJISIpHOM ped-
pakuuen?

3ananue 5. MaTemaTH4eCcKO€e BbIpaXXEHUE YEIbHON pepaKiny BEIIeCTBa.

3amanue 6. UTo moHMMaeTcs MojA aJJUTHBHOCTBIO MOJEKYJsipHOH pedpakuuu? Ee
IIPaKTUYECKOE UCII0JIb30BAHUE.

3ananue 7. Kak rpadguuecku BbIpa)kaeTcsl 3aBUCUMOCTb MOKA3aTelsl MPEIOMIICHUS OT
KOHLIEHTpaluu BeniecTna’?

3aganue 8. [IpakTnyeckoe mpuMeHeHHEe pePpaKTOMETPUUECKOr0 aHaIn3a, ero 0CoOeH-
HOCTH 10 CPaBHEHUIO C APYTUMHU METOJIaMH HHCTPYMEHTAIBHOTO aHAIM3A.

Tema 3. Dnekmpoxumuuecxkue mMemoovbl aHAIU3A.

JlabopaTtopnasi pabora Ne 7. «Onpenenenne pNa B BOJHOM pacTBoOpe O

3aganue 1. Uto takoe nokazarenb pNa? [IpuBeaute 3aBUCUMOCTH 3TOTO MOKA3aTels OT
Cpellbl pacTBOpa.

3anmanue 2. Berunciauth 3/1C raibBaHU4ECKOTO 2JIEMEHTA
Ni | Ni(NOs), 0,2M, NH3 2M || Hg,Cl, (k), KCI 0,1M | Hg
Bamanue 3. s anexrpona C1/ CuCl crangapTHBII MOTCHIIMAT Eg = (0,137B Be&I-

YUCJIUTH NIPOU3BeACHUE pacTBOPUMOCTU 1P, mipu 298 K.

3ananue 4. Jlaiire MOHATHUE PABHOBECHOT'O JIEKTPOAHOIO MOTEHIIHANA, HOPMAJIBHOIO U
pEaNbHOrO OKMCIUTEIbHOTO-BOCCTAHOBUTEIBHOIO ITOTEHIMAA.

3amanue 5. MaTemaTH4ecKOoe BbIpaKEHHE 3aBUCMMOCTH PAaBHOBECHOI'O MOTEHLIHMANA
AJIEKTPOJIa OT KOHLIEHTPALlMM MOHOB METaJlJla B pacTBOPE, OT TEMIEPATYpHI.

JlaGopaTopHnasi padora Ne 8. «IloTeHUMOMETpUYECKOEe TUTPOBAHUE KUCIOT»



3ananue 1. B ueM cynHOCTh MOTEHIIMOMETPUYECKOTO METO/[A aHAIN3a?
3amanne 2. Kakue TpeGoBaHUS MPEABSBISIIOTCS K XUMHYECKUM (DJIEKTPOXUMHUICCKUM )
peakusam?

3ananue 3. [loHsTHE 0 MpPAMON MOTEHIIMOMETPHUH, ee MeTonax: pH-MeTpun, noHOMET-
pumn.

3ananue 4. Kakue TpeOoBaHUS MPEABSBIAIOTCS K MHIUKATOPHBIM 3JIEKTPOAAaM B IO-
TEHIIUOMETPHUH

3amanue 5. Onumure crnocoO omnpeaeraeHus TOYKU SKBUBAJIECHTHOCTH IMPHU MOTEHIIUO-
METPUYECKOM TUTPOBAaHUU (HOCHOPHON KUCIOTHI.

JlabopaTtopuasi pa6ora Ne 9. Onpenesienue coaepxkanus xeje3a (11) B mpucyrer-
Bum xkeqaeza(lll)».

3anaHHe 1. OnummuTte aAJIroputm IIGﬁCTBHﬁ IIpu OIIPCACICHUHN KaTHOHOB MCTAJIJIOB IIPH
COBMCCTHOM IIPHUCYTCTBHUU.

3ananue 2. Kak knaccuuumpyrorcst 3J1eKTpoasl B noteHuuomerpun? Ilpusenure npu-
MEpBHI.

3aganue 3. XunopcepeOpsIHHBIN JIEKTPO/I, €r0 XapaKTEPUCTUKA, UCTIOJIb30BAHUE.
3aganue 4. [IpuBeCcTH NMPUHIMIHAIBHYIO JJEKTPUYECKYI0 CXEMY YCTAHOBKH IS I1O-
TEHLIHOMETPUYECKOTO TUTPOBAHUS.

3ananue 5. YpaBHenue HepHcTa u ero 3HaueHue JJ1si HOTEHIIMOMETPHUH.
JlaGopaTopHasi padora Ne 10. «OnpeesieHne coep:KaHUA alleTaTa HMHKA
3aganue 1. Conporusnenue 5 %-Horo pactBopa K, S0, B TYEHKE C DIIEKTPOJAMH ILIO-

mazpio 2,54 cM? u paccrosHueM Mexay Humu 0,65 cM paBHO 5,61 Om. ITnoTHOCTH pac-

TBOpa MMPUHUMAETCS PaBHOM eauHuLe. ONpenenTh S3KBUBAJIEHTHYIO 3JIEKTPOIPOBOI-
HOCTB pacTBOopa K750,.

3amanue 2. OnpenenuTs BEIUUUHY TpeaenbHoro auddy3MoHHOTO TOKA ITUHKA, €CITU
C=3+10°monp/m, D=0,72+10° cMm’ s ¢, m=3 mr/c, =4 c.

3aganue 3. DaeKTpoABMKYIIas cuiia DieMeHTa SAkoou - JlaHuens, B KOTOpOM KOHIIEH-
Tpaluuyd HOHOB MEAU U IIMHKA oanHaKoBbl, pu 18°C paBna 1,100 B. Berunciaute 31C
[IeTH, B KOTOPOW KOHIICHTpaIUs Cu® pasHa 0,5000H, a Zn®" —0,5000m.

3aganue 4. BeraucianTh NOTEHIMA aTIOMUHUEBOTO 3JIEKTPO/Ia B pacTBOpE, COAEpKa-
mieM 13,85 r xnopuna amomunusg B S00 M1 pacTBopa, OTHOCUTEIBLHO BOAOPOJHOTO U
HACBIIIEHHOTO KaJloMeNbHOTO 3ekTpoaa npu 30°C.

3aganue 5. JIBa snektpoaa miomaabto 1o 4,00 cm? onyiieHsl B 20% pacTBop XJiopuaa
Kanblus Ha paccrosauu 0,65 cM apyr ot npyra. K HUM npusioxeHa pa3HOCTh MOTEH-
nuanos 0,565 B. Onpenenuts Cuily TOKa B IEMH.
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2.2 OueHoYHbIE CPEACTBA VISl IPOMEKYTOYHOT0 KOHTPOJIA

Bonpocsl 111 3a4uera

1. Knaccuduxanus GU3nKo-XUMHUYECKUX METOJIOB aHAIM3a

2. DMUCCUOHHBIN CIIEKTpabHbIN aHanu3. [IponucxoxaeHne SMUCCUOHHBIX CTIEKTPOB.
3. AGCOpOLIMOHHBIN CTIeKTpalIbHbIN aHanu3. [IponcxoxaeHne creKTpoB MOTJIOIIECHUS.
4. OCHOBHOM 3aKOH cBeTomnoroneHuss OntTuieckas MiIoTHOCTh pPacTBOpa. 3aKOH
byrepa-Jlam6epra-bepa.

5. OCHOBBI KaYECTBEHHOI'O U KOJIMYECTBEHHOI0 a0COPOLIMOHHOTO aHAIN3a B BUJIUMOM,
yIbTpaduoaeTOBOM U MH(PpPAKpaCHON 00JIaCTH CTIEKTpA.

6. [IpuHnunuanpHas cxeMa YCTaHOBKH /ISl aICOPOIIMOHHOTO CIIEKTPAILHOTO aHAJIH3a.
HcTouHuk cBeTa, MOHOXPOMATOPHI, IPUEMHHUKH CBETA. Y CIIOBUS OTPECIICHUS.

7. OcHOBHBIE TIPUEMBI (POTOMETPUUECKHUX OMPEACIICHUI: METO] TPalyHPOBOYHOTO
rpaduka u TOCTpOEHUE KaTuOPOBOYHON KPUBOM.

8. Meroa momnsipHOro K03 duiieHTa moriaoueHus, MeTo1 100aBOK.

9. Meroa nuddepennmanibHol HOTOMETPUHU.

10. Amnanu3 cMecu CBETOMOTJIONMIAIOIINX BEIIECTB.

11. doroMeTpuiecKoe TUTPOBAHUE.

12.  OmpeneneHre KOHCTAHTHI TUCCOIMAILIMN JBYXIIBETHOTO MHIUKATOPA.

13. PedpaxTomerpus.

14. Tlonsgpumerpusi.

15. JIromuHectieHIn.

16. PenTreHocnekTpaibHbIe METOIbI aHATTN3A.

17. Iotenmuometpus. TeopeTHueckre OCHOBHI MOTEHIIMOMETPHUECKOTO METO1a
aHaIu3a.

18. aaukaTOpHBIE JIEKTPOABI U DJICKTPOIBI CPABHCHHUS.

19. BaexTpoibl MEPBOro U BTOPOTO poja.

20. CrannapTHBIN, paBHOBECHBIN U peaTbHBIN SJIEKTPOIHBIN TOTCHIIHAIL.

21. HachImmeHHbIH KaJOMETbHBIN 2JIEKTPOI. XIT0pCepeOPSHBIN dIEKTPOI.

22. InqukaTopHbIe IEKTPOIbI, IPUMEHSIEMbIE B PA3TUYHBIX THIIAX XUMUYECKUX
peakiuii: HeuTpaau3aluu, OKUCICHUS-BOCCTAHOBJICHHUSI, OCAXKICHUS U
KOMITJIEKCOOOpa30BaHUsI.

23. [IpsiMast MOTEHITMOMETPHUS U TIOTEHIIMOMETPUUECKOE TUTPOBAHHUE.

24. KpuBble TOTCHIIMOMETPHUICCKOTO TUTPOBaHMsI. CIIOCOOBI HAXOXKICHUS TOUKU
HKBHUBAJIEHTHOCTH.

25. CrexnsiHHBIN 31ekTpoa. YpaBHeHue Hepuera nis pH — metpun.

26. MoHOoCeneKTUBHBIE 3JEKTPOoAbl. Y paBHeHHe Hukonbckoro.

27. IlpumMepsl MOTEHIIMOMETPUIECKUX OTpeienieHuit: onpeaencHue PNa B BOTHOM
pacTBOpE COJIH.

28. OmpenenieHne KOHCTAHThI TUCCOIUAIINN YKCYCHOM KUCIIOTHI.

29. [loTeHIMOMETpUYECKOE TUTPOBAHKUE KUCIIOT (BUBI KPUBBIX TUTPOBAHUSA).

30. [Tpumepsl onpeieIeHN# ¢ UCTIOIB30BAHUEM METOJIOB OKHCIICHHSI BOCCTAHOBIICHUS U
OCaXICHUS.

31. O6opynoBanue u MPUOOPHI, MPUMEHSIEMbIE B TOTEHITMOMETPUUECKOM aHAJIN3E.
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3aJJaHUA K 3a4eTy no pasaeay «BoabTammepomerpus»

1. Jnsa  Bocxopjsmied  9yacTh — oOpaTUMOW  moJsAporpaduueckoil  BOJHBI
(c=1,0-10"° M) pu 25°C mosTydeHs! cleAyoIUe TaHHbIC:

E B -0,395 -0,406 -0,422 -0,445

I, MKA 0,56 1,13 2,20 3,40

[Tpenensusiit auddy3uonnsiii Tok 3,78 MkA, m= 1 mr/c, t = 1c. Kakyro undopmariuro
MO>KHO TOJTYYHUTh U3 dTUX JTAHHBIX?

2. Ha ¢one 0,1M KNO;3; Pb(ll) o6pasyer nHa PKD Bonny ¢ E1,=-0,405 B (HKD). B
IPHUCYTCTBUH OPraHUIECKOTO JIMraHaa A” MOIyUYCHBI CIICIYIOIINe JaHHBIS
ca, M 0,020 0,060 0,1000 0,300

Eip B -0,473 -0,507 -0,516 -0,547

KakoBO COOTHOIIIEHHE METAJLI : JIUTaH/l B KOMIUIEKCE, KAKOBA KOHCTAHTAa €r0  yCTOM-
YUBOCTH?

3. Hudbdy3nonnpii  TOk, wu3MepeHHbId Tpu  t=5c, paBen 6,0 MKA.
KaxoBa Oyznet ero BeinnunHa npu t=3c¢?

4, Jubdysuonnsiii Tok B 1,0-10° M pacreope M(I) paer 6,20 MxA. Xapakrepu-
CTHKH Kanmuiapa: m = 2 mr/c, t=5 c¢. PaccuunTaiite ko3ddunment quddyzuun M(II).

5. Ha ¢ore 1M HC1 Cd(ll) o6pasyer Bonny ¢ Ei;,=-0,64 B (HKD). B 5,0-10° M
pacTBope npeaenbHblid quddy3uoHHbIN TOK paBeH 3,96 MKA (M = 2,5 mr/c, t=3,02 c).
Paccuuraiite koHctanty nuddyszuonnoro toka (Kn) u koapdpunuent nudpdysuu.

6. Tomstporpammsr 50,00 vt 5,010 M pacreopa Cd(I1) ceumanu oy 3a Apyroii B
teueHue 30 muH. [Ipeaenbubiii quddy3ronnbiil Tok paseH 4,0 MKA. PaccuuTaiite 1010
Cd(lIl), BoccranoBuBmierocs 3a 3to Bpems 1o Cd(0).

7. Osxumaercs, 4TO B MPOIECCE BOCCTAHOBJICHUSI KETOHA MOXET Y4aCTBOBATh OJUH
wim aBa snextpora. s 1,0-10° M pacTBopa kertona mpeenbublil gudydy3HoHHbIH
ToK paBeH 6,80 MkA (D =5-10° cM® - ¢*, m = 2 mr/c, t = 5 ¢). PaccunTaiite 9HCIIO HIEK-
TPOHOB.

8. KakoB0 coOOTHOIIIEHHE BBICOT: ) BOJIH Ha KJIACCUUECKOU MOAMPOTPaMME;

0) MMKOB Ha MEPEMEHHO-TOKOBOM Mossiporpamme BocctanoBienus A(LL)—A(0) u

B(I1)—B(0) B cMecu mpu paBHBIX KOHIEHTpanusax u DaxDeg.

Q. Ha ¢one 0,1M NaC10, nenonspuzaropsr A(IIl) u B(II) o6pa3ytor obparumbie

BOJIHBI c E1/2=-0,05B u -0,30 B. [Tpu n00aBIeHUN
HC1 no xoneunol koHuentpauuu 1M oOpa3zytorcs xnopuanbie kommiekebl A (1gf; =
3,05; 1g,=5,8; 1gBs=7,85; 1gB4=9,05). Kaxkoi u3 ATUX

dboHoB mpurogeH st omnpeneneHuss A u B B cmecm 1:1: a) wmerogom
KJIaCCUYECKOM noJissporpaduu, 6) METOO0M NMEPEMEHHO-TOKOBOU mosiporpapuun?

10. Ha done 0,1 M KNO; ¢ pH 5,00 Ey;, nns Tl (I) u Pb(IT) paBnsr - 0,50 B u -0,46
B. B03MOXHO /11 UX OJHOBPEMEHHOE OMNPENEICHUE METOJIOM KJIACCHYECKOW MOspo-
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rpaduu: a) B 3ToM ¢done, 6) mocne npudasnenus I/TA no kounuentparuu 0,05 M (pH
5,00)? IgBPbY,- = 18,0; aY* =3,5-10"" mpu pH 5,00.

11. Tlonsporpaduyecku HeoOXoAUMO orpeaensath: a) coaep:xkanrne CH,O u CH;CHO
B BuHe (50 mpo6 exeaHeBHO); 0) coaepkanue 2,4,4-TpUHUTPOTONyoJla B  oOpasmax
nemeHTa (3-5 mpo® B Mecsll); B) CoJiepKaHUE TOKCUYHOI'O KETOHA B aHTUOHMOTHKE
(ananus MPOBOJIAT
B J1a0OpaTOpuM KOHTPOJISI KauecTBa HA MPOM3BOJCTBEHHOM JIMHHUK). B kKakux cirydasx
(1 moueMy?) HY>KHO MCIIOJIb30BaTh METOJI T0OABOK, a B KAKUX MPUTOACH METOJT TPy -
poBouHOTO Tpaduka’?

12. Boina BoccTaHOBIECHUS CrO42' no Cr(IIl) umeer E.»,=-0,30 B, a BoigHa BoccTa-
HosJenust Cr(IIl) no Cr(0) - 1,40 B. Ha nonsiporpammMe cTOYHO# BObI MPEICIIbHBINA TOK
npu - 0,70 B pasen 10,5 MxA, a npu - 1,80 B, 42,0 mxA. PaccunTaiiTe COOTHOIIICHHE
xoruenTpauuit CrO,” u Cr(Il) B aHaNMM3HpyeMoi Boje, MPUHAB KOA(DGHIHEHTH A1 -
¢y3uu paBHbIMU. HapucyiiTe nonsporpammy.

3ananus k 3a4ety no reme «IloreHumomerpus»

1. BeluncnuTh MOTEHIMAN MEAHOTO 3JIEKTPOJia, MOMEIIEHHOTO B PacTBOP
HUTpaTa MEJU, OTHOCUTEIIBHO HACBHIIIIEHHOTO XJIOPCEPEOPSIHOTO 3JIeKTpoa, eciau B 150
Mt pactBopa coaepxkutcs 24,2 r Cu(NO3), 3H,0.

2. [ToTeHIMal XUHTUIPOHHOTO S3JIEKTPOJA MO OTHOUIEHUIO K HOPMAIbHOMY
KasioMelbHOMY 31ekTpoay paseH 0,170 B ipu 20°C. Beruucnuts pH pactBopa.

3. Bbluncnuth noTEHIMAA BOJOPOIHOIO 3JIEKTPOA, OIYHIEHHOTO B PacTBOP
0,5M HCOOH, na 50% otrutpoBannsiii KOH.

4, BeluncnuTh NOTEHIMAN JIATUHOBOTO 3JEKTPOAA, TOMEIEHHOTO B PaCTBOP
FeSO,, Ha 99% ottutpoBanHoro pacteopom KMnO,.

S. D.J.C. TAIbBAHUYECKOTO 3JIEMEHTA U3 TJIaTUHOBOTO AJIEKTPOJA B pacTBOPE,

conepxkamiem Fe(lll) u Fe(ll), n HackimenHoro kagomensHoro 3mekrpoaa (HKD) paBuna
0,558B. KakoBo cootnomienne Fe(lll)/Fe(ll)?

6. [ToTeHuman cepeOpsIHOTO JIEKTPOJIa B pacTBOpE coJiu cepedpa paseH 0,434
B (OTHOCHTENBHO CTaHIAPTHOTO BOAOPOAHOIO »3JekTpoaa). KakoBa paBHOBecHas
KOHLIEHTPALUs HOHOB cepebpa, ecnn E°agi/ag paBen 0,799B7?

1. Hapecky maccoit 0,5000 r FeSO4 7H,0O (Monekymnspuas macca 278,05)
pactBopmin B 100 ma 1M HCI. [ToTeHnman miaTHHOBOIO 3JCKTPOA, IOTPYKEHHOTO B
»TOT pactBop paBeH 0,320 B (0THOCHTEIHHO HACHIIEHHOTO KAJIOMEIBLHOTO 3JIEKTPOIa).
Paccuutate maccoByro momo (%) Fey(SO4); B mpemapare. MonekyasipHas Macca
Fe,(SO,); paBua 399,88; E°resi/rer+ B 1M HCI paBen 0,457 B.

8. Jns m3mepenus pH kucnoro pactBopa ucnodib3oBaiu siueiky:HKD || H*
(xM); xunruapon (Hac.) Pt. B ycnoBusix skcnepumenta (25°C) 3.xa.c. sueliku paBHA
0,313 B. Kakos pH anammsupyemoro pactsopa, eciu Eygy=0,246B, E°q 2n4/m20=0,699
B? (Q-xunon, H,Q- ruipoxuHoH).

Q. PaccunraTh moTeHIHAN CTEKISTHHOTO 3JIEKTpoaa B pactBope npu pH 5,0 no
OTHOILICHHUIO K XJIopcepeOpsiHoMy 3JiekTpoay. E° crexmnsiHHoro snekrpona npu 20°C
pasen 0,358 B, E%opeepesp.=0,201B.

10. Paccuntare kounenrpamuto Cl° B pacTBope, eciam XJopcepeOpsHBbIiA
JIEKTPOJl, TOTPYXKEHHBII B PacTBOpP, HMEET TMOTEHIUal (IO OTHOIICHHIO K
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HACBIIICHHOMY KaJloOMeNIbHOMY 3JieKTpoay) paBubiii 0,208 B. Jlna xmopcepeOpsiHOrO
anektpoaa E° pasen 0,290B.

11. PaccuutaTh mNOTEHLMAN IUIATUHOBOTO 3JEKTpoaa (MO HACHIIIEHHOMY
KasomenbHoMy) B pactBope FeSO,, orturpoBanHom pactBopoMm K,Cr,O; Ha 50%, Ha
90%, Ha 99% u Ha 101%; xkounuentparus HCI - 11.

12. PaccuutaTte moTeHIMAn cepeOpsSHOrO  BJEKTpoJa B PacTBOpE C
aKTUBHOCTBIO MOJIU-MOHOB, paBHOU 1, u HackimeHHOM Ag.

3aganus K 3a4eTy 1o TeMe «OnTuyecKkue MeTOoAbl AHAJIN32»

1. UTo cny>KUT KpUTEpUEM COOIOACHUSI OCHOBHOTO 3aKOHa cBeTonoriomeHus? Ka-
KH€ MPUYMHBI BHI3BIBAIOT OTKJIOHEHHUS OT 3TOT0 3aKOHA?

2. Kaxkas pasHuma Mex1y ICTUHHBIM M CPETHUM MOJISIPHBIMU KOd(uImeHTamu mo-
TJIOIEHUS ?

3. [TpencraBbre rpaduueckn 3aBucumocTtH: a) A=Ff(C); T=f(C);, &=f(C), A=f(l);
T=f(l); e=f(1).

4, ITokazarb, uTo Jr00ast JIMHEHHAsT KOMOUHAIMS ONTUYECKUX TUIOTHOCTEW MpU He-
CKOJIbKUX JJIMHAX BOJIH, TPU KOTOPBIX BEIIECTBO MOJIYMHSIECTCS OCHOBHOMY 3aKOHY CBE-
TOMOTJIOIIEHHS, MPONOPIIMOHAIbHA KOHIIEHTPAI[UU BEILIECTBA B PACTBOPE.

5. Kakyro BenuM4uHy HCMOJIB3YIOT JJIsI CPABHUTEIBHOM OLICHKM YYBCTBUTEIBHOCTH
dhoTOoMETpUIECKON peaKIuu?
6. Kakne doromerpudeckre peakiny HCIONB3YIOTCS IS ONPEACIICHUS KPEeMHUS,

TUTaHa, BaHAJUsl, XpOMa, Maprasiia, >keue3a, ko0aiabTa, HUKENA, Meau? YKaxure Gop-
MYJIbl (POTOMETPUPYEMBIX COECTUHEHUI.

7. B kakux ciay4asx cleyeT U3MEpPATh ONTHYECKUE IUIOTHOCTU AHAIU3UPYEMBbIX
pPacTBOPOB OTHOCHUTEIHHO PACTBOPHUTENS, @ B KAKUX CIy4asXx — OTHOCHUTEIHHO PacTBO-
POB KOHTPOJIBHOTO ONbITa?

8. B crekrpe MnO, HaGIIOZAOTCS TPH MOJOCH TmoriomeHns: 225 (=3-10%), 310
(e=1.5-10% u 528uM (£=2.9-10°). OmuennuTe BO3MOKHOCTH OMPENEICHHS MApraHIa B
CTaJIi TIPY YKa3aHHBIX JIJIMHAX BOJH, €CITM PACTBOPEHUE CTaJM U OKHCIIEHHWE MapraHiia
IIPOBOJSAT B a30THOM KUCJIOTE.

9.  Ilpu poromeTpudecKoM OMpeeICHUN Kele3a U KoOallbTa B BUI€ THOIIMAHATHBIX
KOMIUIEKCOB HCIIOJIb3YIOT BOJAHO-AIlETOHOBBIE WJIM BOJHO-3TaHOJbHBIE cpelbl. [louemy
npuOaBJeHHE alleToHa (3TaHOJIA) YIIydIlIaeT METPOJIOrHUECKUE XapaKTePUCTUKN aHAJIHU-
3a?

10. PacueTr OTHOCHUTEIHHOM MOTPEIIHOCTH (POTOMETPUUECKUX U3MEPEHHUM OCHOBAH Ha
dopmyie Tyaitmena-Jlatnana AA/A=0.4343AT/AT. Tlpu Kakux DOMYIIECHUSX M Kak
ObL1a moJtydeHa 3ta popmyna?

11. KakoBwl onTHMajIbHBIC HHTEPBAIBI U3MEPEHUS BEIMYHH MPOMYCKAHUS U ONITHYE-
ckoil otHocTu? Yem onu ompenensatorcs? [lpm kakoMm 3HaueHUM A OTHOCUTEJIbHAs
MOTPEIIHOCTh U3MEPEHUS ONTUYECKON MIIOTHOCTH MUHUMATbHA?

12. B kakux ciydasx npumensiercss nudepeHuanbHblid cCeKTpohOTOMETPUYECKUM
MeTOa?

13. Ha ucnonp3oBaHWe KaKMX 3aKOHOB OCHOBaH CIIEKTPO(POTOMETPUUECKUN METOT
OTpe/ieNieHNs] KOHCTaHT PaBHOBECHs?
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OnenuBanne pe3yiabTaToB 00yueHust B (hopMe ypOBHSA C(HPOPMHPOBAHHOCTHU 3Jie-
MEHTOB KOMIIETCHIIUH MPOBOJUTCS IIyTeM KOHTPOJS BO BpPEMs MPOMEKYTOUYHOH aTTe-
ctanmu B (hopme 3aueTa:

a) OIICHKA «3a4TEHO» — KOMIIETeHIIMA(M) Ui ee 4yacTh() chopMupoBaHbl Ha Oa-
30BOM YPOBHE;

0) OlLICHKa «HE 3aUTCHO» — KOMITETCHITUS(1) WIIN €€ 9acTh(K) He CHOPMUPOBAHBI.

Kputepun, Ha OCHOBE KOTOPBIX BBICTABIISIOTCS OLIEHKH TPU TPOBEIACHUH TEKY-
IIETO KOHTPOJISI ¥ MPOMEKYTOYHON aTTeCTalliy PUBEICHBI B Ta0I. 1.

Onenku «He 3auTeHo» cTaBATCS Takke B CIydasX, €Clii 00ydaroluiicss He pH-
CTyIaJ K BBIIIOJIHEHUIO 33JJaHUs, a TAKXKe MPU OOHAPYKEHHUH CICAYIONINX HAPYIICHUN:

— CIIMCHIBAHHUE;

— IJIarHuar;

— (anbcudukanys TaHHBIX U PE3yJIbTaTOB pabOTHI.

Ta6HI/II_[a 1 — KpI/ITepI/II/I BBICTABJICHHUA OLICHOK IIPpU IIPOBCACHHNH TCKYIICIO KOH-
TPOJISL U HpOMC)I(YTO‘{HOﬁ aTTcCTaln

IIkana oreHKH Orenka Kputepuii BeICTaBICHUS OIICHKH

JByxOamipHas mKaiga | 3a4TeHO OO0yuaromuiics OTBETUJI Ha TEOPETUYECKUE BO-
npockl. [lokazan 3HaHUS B paMKax y4eOHOTo Ma-
Tepuana. Bemonaun nabopaTopHbIe 3adaHUS.
[Toka3zay ymoBIETBOPHUTEIBHBIC YMEHHUS M Blla-
ACHUA HaBbIKaMMW IIPUMCHCHUA TMOJTYYCHHBIX
3HAHUHM U YMEHUI TPU PEUICHUHU 3a]1a4 B paMKax
yueOHOro Marepuaa

He 3aureno OOyuaromyecss Mpu OTBETE Ha TEOPETUYECKHE
BOIPOCHI U MPHU BBINOJIHEHNUN 1a00paTOPHBIX 3a-
JAHUW  MPOAEMOHCTPUPOBANl  HEAOCTATOYHBIN
YPOBEHb 3HAHWW M YMEHHW NpPU PEILICHUH 3334
B paMkax yuyeOHoro marepuana. [Ipu orBerax Ha
JIOTIOIHUTEJIbHBIE BOMPOCHl OBUIO JOMYILEHO
MHO>KECTBO HENPABUIIBHBIX OTBETOB
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3AJAHUA J1JISI IMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

2.3. UTorosasi iMarHocTu4ecKas padora mo JAUCUUILINHE

1.
Komnerenuum
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ITo nenn - kauecTBEH- N/1-4nk-3 Crocoben
HBIN ¥ KOJINYECTBEHHBIN U3y4arh, aHATU3UPOBATh,
aHaJIn3; UCII0JIb30BAaTh MEXAHU3-
ITo onpenensiemomy MBI XUMHYECKUX PEaK-
KOMIIOHEHTY - U30TOII- LM, OCHOBBIBAsACH HA
HbBIH, DJIEMCHTHBIHN, MO- 3HAHUHU OCHOBHBIX 3aKO-
JeKYJSPHBINA, PYHKIIHTO- HOB (pr3MYECKON XUMUH
HaJbHBIN, (Pa30BBIii; (XMMHYECKOM TepMOIH-
Ilo npupozne merona — [TpuBenute oOuIyI0 Kilaccu(UKAIMIO METOA0B aHAJIN3A: 10 LEJIH. . .., 10 Olpeaesie- HaMUKH, XUMHUYECKON
1, | XNIMHHECKUH, (pu3uko- MOMY KOMIOHEHTY. .., [10 IPUPOJI€ METOJA. ...., IO (PU3NYECKUM OCHOBAM METO/A. MK-3 KHHETHKH, (a30BBIX paB-

XUMUAYECKUH, pr3nye-
CKH;

ITo ¢puznyeckum ocHo-
BaM MCTO/Jia - TPaBUMET-
pHsl, THTPUMETPHSL, OII-
THYCCKHE, DJICKTPOXHU-
MHUYECKHE, XpOMaTorpa-
¢buyeckue, CrieKTpaib-
HbIE, MATHUTHBIE, JJICK-
TPOHHBIE.

HOBECHIA, IIEKTPOXHU-
MUN).

1 . .
IHepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU
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1. Meroasl pa3aenenus [1K-3 N/1-4nk-3
U KOHLEHTPUPOBAHUS
(3KcTpakius, ynapua-
HUE, MaCKUpOBaHHUE,
OCaXJICHHE U JIp.);
2 2. Meronp! onpenenenus | Knaccuukanys o Ha3HAYEHHIO METOIOB AaHAIIHM3A.
"| (MeTOo1bI KaYECTBEHHOTO
U KOJIMYECTBEHHOTO
aHaM3a)
3. T'ubpunHbie METOIBI
(xpomarorpadusi, macc-
CIIEKTPOMETpUs
a) Makpomeron (> 0,1 r [1K-3 N-4mk-3
BEIIIECTBA)
6)ITonymukpomeron
(0,1-0,01 r BemectBa) Knaccudukanms mo npeaeny oOHapy>KeHHsI ONIPECIIIEMOT0 BEIIECTBA
3.
B) Mukpomeron (0,01-
0,001 r BemecTBa)
r)YIbTpaMUKPOMETO/]
(103-10° r)
1. OT60p mpobsl (mpen- HK-3 | U-4nks
OCHOBHBIE CTaJIH BHIMIOJHEHUS aHAIHM3a
4.| craBuTenbHas Ipooda)

2. [TpoGonoaroToBka
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CTBa MOTJIOIIATH JIEK-
TPOMAarHuTHBIC U3JIYUC-
HUS ONITUYECKOTO JIha-
nazona. B ocHoBe ¢oto-
METPUYECKOTO aHaIHU3a
JEKUT N30MpaTeapbHoe
MIOTJIOIIEHUE CBETA Yac-
TULAMU (MOJIEKyJIaMu 1
MOHAMH) BEIIIECTBA B
pactBope. [Ipu HekoTo-
PBIX ATUHAX BOJIH CBET
MOTJIOLIAeTCS UHTEH-
CHBHO, a4 IPHU HCKOTOPLIX

Ha gyem ocHoBana (oTomeTpusi- MoJieKyysipHas aOCOpPOIMOHHAS CHEKTPOCKO-
nus? JaliTe pa3sBEpHYTBIN OTBET

2, =
Ex E
= ==
= g QK
23 o
= = ==
= = £ %5
s o 5] 9 a =
& | IlpaBunbHbli OTBET * Coneprkanue Borpoca 5 ==
< E s 5 g
5 HEE
S

5] ~ H 3T
2 o = 0]
®) < = %
an)

(u3MenpueHue, pacTBO-

peHue, cylika, OIpenae-

JICHUE MENIAIIINX TPH-

Meceid, paznenenue,

KOHIICHTPUPOBAaHHE U

ap.)

3. Bribop MeToza u BbI-

MOJIHEHUE aHaTTN3a

4. Maremaruueckas 00-

paboTka pe3yabTaToB

5. O1eHKa JOCTOBEPHO-

CTH pe3ylbTara

Ha CIIOCOOHOCTH Bellle- [1K-3 N/1-4nk-3
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— HE TIOTJIOIAETCS CO-
BCEM.
Ha CPaBHEHWM UHTEH- N-4rk-3
CUBHOCTH OKPaCKH UC-
CJIelyeMOTr0 pacTBopa ¢
OKpacKoil pacTBopa,
KOHILIEHTpalUs KOTOPOro
Hen3BecTHa. PactBop ¢
W3BECTHOMN KOHIIEHTpa-
M€ HAa3bIBAETCA CTAH-
AapTHBIM MK 00pasLo- Ha uem ocHoBan (oTokomopumeTpuyeckuit metoa aHanuza? Kakue y Hero or-
BBIM PacTBOPOM. paHHYeHHs?
6. | DTUM METOJIOM MOXKHO ITK-3
aQHATM3UPOBATH JIHIIIH
OKpallleHHbIE PACTBOPHI.
Ecmm pactBop GecuBeT-
HBIH, TO B HETO 100aB-
JISIIOT peareHT, oopa-
3YIOILUN OKPAILLIEHHOE
COEIMHEHHE C HCCIe-
JyeMbIM BEIlIECTBOM
(poromerpuyeckas pe-
aKIMs)
. I1K-3 N-4pk-
7. | Xiop, 6powm, iiox Kaxkue rajoreHua-uoHbI,MOKHO ONPEAEIUTh IPU MOTEHINOMETPUYECKOM TUTPOBAHUU A-4nk-3
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OTJICIIBHO B PACTBOPE MPH COBMECTHOM ITPUCYTCTBUU?
CyMMa 3HEprum TEeIIOBOIO ABUKEHUS, BHYTPU- U MEKMOJIEKYIISIPHBIX B3aUMOJIEHCT- [1K-3 N-4rk-3
8. | BHYTpEHHIOIO SHEPTHUIO BUH, AICPHON YHEPTUU MPEICTABIISET COOOI. ...
[Ipu noBemeHnu TeMnepaTypsl Ha 10°C mo npasuiy Bant-T'odda, ckopocts peakuu | [1K-3 N -41k-3
9 YBEJIUYUBACTCS B...
| B 2-4 paza
Macca BelecTBa, BBIISIHUBILIETOCs Ha dIIEKTPOJIE B MpoIlecce ekTponusa npu npote- | [1K-3 N -41k-3
10 DNEKTPOXUMHUYECKUM KaHUM €IMHUIIBI KOJIMYECTBA DJIEKTPUYECTBA ABIISIETCS . ...
SKBUBAJICHTOM
1. KonnyecTBo 251eKTpUYECTBA, KOTOPOE HYKHO 3aTPaTUTh Ha BblJelieHHue 1 Mois Be- I1K-3 N -41k-3
1. quciom dapazes IECTBA B ITPOLIECCE DIIEKTPOJIN3a HA3bIBACTCH. ..
11 2' CVIOHOM p 2. KonmmaecTBO 2IIeKTpUYECTBa, IEPEHOCHMOE B | CEKYHIy ITPH MTOCTOSIHHOM CHJIe TOKa
Ky B | ammiep, Ha3bIBaeTCH. ..
1. aauHa BoaHbI (A) — IK-3 NJ1-4mk-3
paccrosinue MEXTY
ABYMS  MAaKCHMYMAMH Kakumu napameTpaMu MOKeT OBITh OXapaKTePU30BAHO AIEKTPOMArHUTHOE U3ITy4e-
()
12| BONHEBL, M, HM, MKM. HHC!

2. yacrora (V) — 9HUCJIO
KosebaHuil B 1 cekyHny,
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3. BOJIHOBOE 4mcj0 (V)
— 4YHCJIO JUIMH BOJIH,
npuxoAsmuxcs Ha 1 cm
OyTH  W3JIy4eHHS B
-1
BaKyyMme, CM .
4. 3Heprusi U3JIy4eHus
(E), dx unu >B.
Ba)KHAsI XapaKTePUCTUKA I1K-3 N-4nks
pacTBOpa,  Ha3bIBACTCS
ONTHUYECKOU
13 ioTHOCTHIO D: Yto sBIISIETCS BaXKHOW XapaKTEPUCTUKON pacTBOpa MPH MPOXOXKICHUN Yepe3 HEro
AJIEKTPOMArHUTHOTO M3tyueHus? Hamumure popmyay.
I
D=Ig TO =—IgT
1. u3MeHeHue CTENEeHU I1K-3 NI-4rk-3

14

JUCCOIUAITUY TIPHU pa3-
OaBIICHHH;

2. I3MEHCHHUE CTEIICHU
TUpaTaliyd NOHOB,

[Tpuunnb! OTKIOHEHUA 0T 3akoHa byrepa-JlamGepra-bepa. ...
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Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenims

KOﬂ 1 HAUMCHOBAHUEC
HHAUKaTOpa 10CTHU-
JKCHHUSI KOMIICTCHIINHN

3. MMPUCYTCTBUC ITOCTO-
POHHUX JJICKTPOJIMTOB

15

1. Memoo kanubposounozo
(epadyupogouroeo) epa-
¢@uxa. ['oTOBAT cepuio u3
5-8 cTaHAapTHRIX PacTBO-
POB pa3HbIX KOHIIEHTPA-
LUH, U3MEPSIOT UX OITU-
YECKYIO TNIOTHOCTh, CTPOSIT
rpaduk B koopauHaTax -
C. 3arem U3MeEPHIOT I10-
TJIOIIEHHUE aHATU3HPYEMO-
T'O pacTBOpa M 1O rpaguky
ONPE/ICNISIOT €ro KOHIICH-
TpALHIO.

2. Memoo oobasok. K
aHaJIM3UPyEMOMY pac-
TBOPY JA00ABISIOT TOY-
HYIO HaBECKY BEILIECTBA.
N3mepuB onTHYECKYHO
ILJIOTHOCTB PacTBopa ¢
nobasxkoit (D) u 6e3 mo-
6asku (Dg), paccuutbi-
BAaOT KOHIEHTPAILIUIO
AHATU3UPYEMOTO pac-
tBopa (Co):

Onumunre OCHOBHBIC
BCIIIECTBA B paCTBOPC.

METOIBI

(I)OTOKOJ'IOpI/IMeTpI/I‘-ICCKOFO

onpeeaeHus

I1K-3

N1-4k-3
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16

MeHm, B KOTOPOM HEp-
'ngd XUMHUYCCKHX pEaK-
it mpeobpaszyercs B
SHEPTHUIO AIIEKTPHUECKO-
ro TOKa

2. DJICKTPOJIUTUYECKAS

Tumner QJICKTPOXUMHNYCCKUX STHYECK

S . E
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3. Memoo cmandapm-
HbIX pacmeopos. ONTH-
YECKYIO IUIOTHOCTH HC-
CJIETyeMOTO pacTBOpa
(Dx) cpaBHUBAIOT C OII-
TUYECKOU MIOTHOCTh
CTaHJIAPTHOTO PacTBOpa
(De:.) aTOTO XK€ Bermiect-
Ba. HenssecTHyt0 KOH-
LEHTPALIHIO UCCIenye-
moro pactBopa (Cx)
paccUuTHIBAIOT 1O Gop-
MyJe:
C _ Ccm. : DX
YD
cm.
1. canveanuueckuii se- [1K-3 N/1-4nk-3
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s4eliKa, B KOTOPOH XH-
MHUYECKasi peakLus Ipo-
TEKaeT I0J{ BO3/ICHCTBH-
€M BHEIIHET0 3JIEeKTPHU-
YEeCKOro 1osis (paboraer
KaK 271eKmMpOonu3ep).
1. Penoxcumerpus; Pa3zBuTHE COBpEMEHHBIX METOJIOB MOTEHIIMOMETPUUYECKOTO aHaIr3a UAET MO He- I1K-3 N/1-4nk-3
2. pH-metpus; CKOJIBKMM HAIPABICHHUSM: .. .. (IIEPEUHCITUTE ITH HAMPABICHHS)
17 3. IOTEeHIIMOMETpHYe-
CKOE TUTPOBAHME;
4. KAaTHOHOMETPHUS;
5. aHHOHOMETPHSI
DNeKTpoIUTHYECKas sUeiika, B KOTOpoi npu 3aMbikaHuu 1enu co 100%-HbIM BbIXO- I1K-3 N-4nx3
JIOM I10 TOKY IPOTEKAET IIEKTPOXUMHUECKAsl PEAKIUSA U3BECTHOU CTEXMOMETPHUH, Ha-
3bIBAETCH. . .
2) KYJIOHOMET]p
18 1) KOHTYKTOMETp
2) KyJIOHOMETp
3) ranpBaHOMETP
4) moTeHuuocTat
[IpsimMast KyJIOHOMETPHS UCIIOJIB3YETCA IS ONPEAEIICHHUS. . . [1K-3 N-4k-3
1) anexTporeHepupyeMbIX BELIECTB
4)  BIIEKTPOAKTHUBHBIX ) P pHpY -
19 BEIIECTB 2) DIIEKTPOHEAKTUBHBIX BEILIECTB
' 3) monspuU3yeMbIX BEIIECCTB
4) SNEeKTPOaKTUBHBIX BELIECTB
20 3), 4) B noTeHImMoOMeTprH aHATUTUYECKHM CHTHAJIOM CITYXKaT. .. IK-3 NJ1-4k-3
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1) konmuyecTBO 3nekTpruyecTBa (Q), MPOTEKAIOIIETO Yepe3 IICKTPOXUMHUUECKYIO sTUeii-
Ky
2) cuna apameeBCKOro Toka OKMcIeHus (BoccraHoBleHus) BemecTsa (1)
3) moTeHIMaNa HHAUKATOPHOTO A1eKTpoa ( ¢)
4) O]1C ranbBaHMYECKOI0 JIEMEHTA, COCTOSALIET0 U3 UHAUKATOPHOIO JIEKTPOIa U
anextponaa cpaBHeHus (E)
HonoceneKTHBHBIM HA3bIBAETCS JIEKTPOJI - I1K-3 N -41ik-3
1) oOpaTumblii IO HOHY, COPOUPYEMOMY €r0 TBEPJIOH WU KUIKON MeMOpaHOn
21| 1), 2) 2) noTeH1uai, KOTOPOro JIMHEHHO 3aBUCHUT OT Jlorapu(ma akTUBHOCTH OIPEIENIEMOro
T HOHA B PacTBOpE
3) oOpaTuMBbIii IO KATHOHY, OOIIIEMY C MaTepuaoM 3JeKTposaa (3nekTpoa [ poaa)
4) oOparumblii o annoHy (anekrpon Il pona)
[Ipn OpueHTHPOBOYHOM TUTPOBAHUU C IMOTEHIIUOMETPUUYECKON UHAUKALMEN TOYKU [1K-3 N/1-4nk-3
HKBUBAJIEHTHOCTH OBUIH MOJIYYEHBI CIEAYIONINE PE3YIbTaThI
27 4 m. O6beM TUTpaHTa, MII 1 2 3 4 5 6 7
3/1C, MmB 550 520 490 390 290 260 230

YKa)KHUTC C TOUYHOCTBIO 10 1 M1 0OBeM TUTPAHTA, COOTBCTCTByIOIJ_II/Iﬁ TOYKEC OKBHBa-
JICHTHOCTHM.
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