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KOHTpPOJIbHO — OLIEeHOYHBIE CPeICTBA
JJIS MIPOBeIeHHUS IPOMEKYTOYHOM aTTecTaluu 0 NPodecCHOHATIBLHOMY
Moy [IM .02 IlpoBeneHune KaueCTBEHHbIX U KOJIMYECTBEHHBIX AHAJIU30B U
NPUPOJHBIX U MPOMBIIUICHHBIX MATEPHUAJIOB ¢ IPUMEHEHUEM XUMHYECKUX U
(pU3MKO-XUMHYECKHUX METO/I0B AHAIHN3A

1.1.  dopma npoMexyTouyHoil arTectauuu: KD (8 cemectp)

®DoH/T OIEHOYHBIX CPEICTB K MpodeccHoHaTbHOMY MOIYII0 «JIabOpaHT XMMHUUYECKOTO aHan3ay
SIBIISIETCS] YaCThI0 OCHOBHOW MPOQECCHOHATBHON 00pa30BaTEIbHON MPOTPaMMBI TIO CIICIIUATLHOCTH
CIIO 18.02.12 «TexHOn0THS aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COSTUHEHUI».

C nenbo OBNaJIeHUs! YKa3aHHBIM BUIOM MPOQPECCHOHANBHOMN JIEATENBHOCTH U COOTBETCTBYIOIIUMU
o0muMu U NMpodecCHOHATBHBIMM ~ KOMIIETCHIIMSIMU ~ OOYYaloIUiicss B XOJ€  OCBOCHHUSA
pohecCHOHATBEHOTO MOYJIS IOJKEH:

Pe3yJILTaTOM ocBoenusi IIM siBiisieTrcsi ocBoeHHe CJIeaAyromux KOMIIeTeHIIUM:

OK 01. Beibuparp crioco0bl pemeHus 3aaad npopecCHOHaIbHON NesITeIbHOCTH,
IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisTh MOKUCK, aHATTU3 M HHTEPIIPETAINIO HH(OPMAIHH, HEOOXOJMMOM 15
BBITTOJIHEHUS 33124 TPOPECCUOHATBLHON JAEATEIbHOCTH.

OK 03. [TmanupoBaTh U pearn30BbIBATE COOCTBEHHOE MPO(HECCHOHATEHOE MIIMYHOCTHOE
pa3BUTHE.

OK 04. PabGoTtaTtps B KOJIJICKTHBE M KOMaH e, 3()(HEKTUBHO B3aUMOJICHCTBOBATh CKOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTaMH.

OK 05. OcymiecTBisATh yCTHYIO ¥ ITUCEMEHHYI0 KOMMYHHUKAITIO HAa TOCYAapCTBEHHOMSI3BIKE
C y4€TOM 0COOEHHOCTEH COLMANBHOTO U KyJIBTYPHOIO KOHTEKCTA.

OK 06. [TposBiTh  TpayKAAHCKO-TIATPUOTHYECKYIO MO3UIIHIO, JEMOHCTPHPOBATHOCO3HAHHOE
MOBE/IEHNE HAa OCHOBE TPAIUIIMOHHBIX 00IEYESIOBEUECKUX 1IEHHOCTEM.

OK 07. ConeiicTBOBaTh COXpaHEHHIO OKPY>KAIOIICH CPEIbl, pecypcocOepeKeHHIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UYPE3BBIYANHBIX CUTYALIUAX.
OK 08. Ucnons3oBatb CpelcTBa PU3NYECKOMN KYJIBTYpHI ISl COXpPAaHEHUS U YKPEIUICHUS
3J10pOBbsI B Ipoliecce NpodecCHOHATBHOM AEATEIbHOCTH U MOJIEP)KaHUTHEOOX0ITUMOT0 YPOBHS
(bu3NYECKON MOATOTOBIEHHOCTH.

OK 09. Hcnons3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTUU B TPO(HECCHOHATEHOM JIEATEIHHOCTH.

OK 10. ITonp3oBaThcsi mpodeCcCHOHATBHON JOKYMEHTAIle Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3BIKE.

OK 11. IlnanupoBath MpeanpuHUMATEIbCKYIO AESITENbHOCTD B IpodeccnoHanbHOM chepe.

IIK 1.1. OnienuBaTh COOTBETCTBHE METOAMKHU 3aadaM aHaju3a 1o JUANa3oHy H3MEPSIEMBIX
3HAYEHUW U TOYHOCTH.
[1K 1.2. BeiOupats onTHManbHbIE METOBI aHAIH3A.

[IK 1.3. IToaroraBnuBaTh peareHThbl, MaTEpPHAIbl U PACTBOPBI, HEOOXOAUMBIE JJIsTaHATH3a.

IIK 1.4 PabGotarh ¢ XUMHUYECKHUMH BEIIECTBAMH M O0OPYIOBAaHHUEM C COOJIIOJICHHEM
OTPACJIEBBIX HOPM U IKOJIOTUYECKON 0€30MacHOCTH.

IIK 2.1. OGcnyxuBaTh W IKCILTyaTHPOBATh JIAOOpPATOPHOE OOOPYIOBAHHE, HCIBITATEIHLHOE
000py0BaHKE U CPEICTBA U3MEPEHUS XUMHUKO-aHATUTHYECKHUX JIa00paTOpHil.

IIK 2.2. TIpoBOauTh KAa4eCTBEHHBIM M KOJIMYECTBCHHBIM aHAIN3 HEOPTAaHHUYECKUX U
OpPTaHWYECKUX BEIIECTB XMMHUUECKUMHU U (PU3UKO-XUMUYECKUMHU METOIAMH.



[1K 2.3. [IpoBOAUTH METPOJIOTHYECKYIO 00PAaOOTKY PE3yJIbTATOB aHAJIN30B.

IIK 3.1. [lnanupoBaTh M OpraHM30BBIBaTH pPAabOTy B COOTBETCTBUM CO CTaHAAPTAMU
MPEIITPHUATHSI, MEXTYHAPOAHBIMU CTAHIAPTAMHU U IPYTUM TPEOOBAHUSIMH.
1K 3.2. Opranu3oBbsIBaTh 0€30IMaCHBIC YCIOBUS MPOIIECCOB M ITPOU3BOJICTBA.

I[IK 3.3. Ananu3upoBaTh MPOU3BOJCTBEHHYIO JEATEIbHOCTh J1a00OpaTopuud U OLIEHHUBATH
9KOHOMHUYECKYIO 3(PPEKTUBHOCTH pabOTHI.

1.2. CucTremMa olleHUBaHUS Pe3yJibTATOB BbINOJHEHHS 3aJaHNH

KOHTPOJIBHBIE BOITPOCBI

1. Kako#i 3JIeKTpOXMMHUYECKUH METOJ| TMO3BOJISIET OJHOBPEMEHHO ONPEACIIUTh
Ka4eCTBEHHBIN U KOJIMUYECTBEHHBIN COCTaB CUCTEMBI?

2. HazoBuTe 2JIEKTPOXUMHUYECKHE METOIbI aHAIHM3a, B KOTOPBHIX HCIOIB3YIOTCS
XUMHUYECKUE CEHCOphl (atunku). Kakue OOBEKThI MCCIENOBAHMS ONMPENEISIOT Ha
npubdope ¢ ceHcopamu (JIaTIMKAMH).

3. Honomerpus. [Tpuniun padotst pH Metpa.

4. Buapl MeMOpaH B MIOHOCEJIEKTUBHBIX AJIEKTPOIaX.

5. JlocTomHCTBa HOHOMETPHH.

6. Boasrammnepomerpusi. CyniHoCTh METOA.

7. Kynonomerpusi. CynHOCTbh METO/IA.

8. Ha uem ocHoOBaHbI criekTpasibHbie MeTOAbI aHanu3a (CMA)? HazoBute
00JIaCTUAJIEKTPOMArHUTHOTO CIIEKTpa. B uem ux paznuune Mexy co0oii?

9. Knaccuduxanusa CMA.

10. Kako#i crieKTpaJIbHBIM METO/T IMIO3BOJISIET OJTHOBPEMEHHO TIPOBOJIUTH
Ka4eCTBEHHbIN MKOJIMYECTBEHHbBIN aHAJIN3 ATOMOB M MPOCTHIX MOJIEKYJI?

11. CnekrpodoTomerpusa. Cxema IIPOBEICHNUS AaHAJIN3a

(cnexkTpodoromerp HaHanu3upyemas rnpooa);

12. 3akon byrepa-Jlam6epra-bepa.

13. AtTomHO-abcopOIMoHHbBIN aHanu3. CyIIHOCTh METO/IA.

14. Onpenenenue TSOKEJIBIX ~ METaJVIOB B MOYBe, pPaCTUTENIBHBIX

npodax u BOJIC. Oco6eHHOCTH TPOOOIOATOTOBKH.

15. DmuccuonnsIit ananu3. CylHOCTh METO/IA.

16. OOBSICHUTH MPUHLIUII METOAA XpoMaTorpaduueckoro aHanuza. 17.0nucarpb
METO/Ibl KOJIMYECTBEHHOTO aHalln3a ra3oBoi xpoMarorpaduu.18.IIpencraBursb
KJ1accU(pHUKaII0 METOI0B OyMaXKHOM XpoMaTorpaduu.

19. XKuakocTHasi KOJIOHOYHAs XpoMmaTorpadusi, IPUMEHEHUE U OTPAHUYCHUS
TOTOMETO/1A.

20. T'azotBepnodaznas xpomartorpadus. CynHocTh MeToa.2 1.["a30kunkocTHas
xpoMarorpadus. CylHOCTb METO/1A.

22. MoHuTOpUHT OKpyKawliei cpenbl. OObekThl uccneAaoBaHus. DOu3MKO-
XUMHUYECKHUE METObI aHAJIN3a, UCIIOJIb3yeMbI€ B 3TOI 001acTH.

23. Arpoxumudeckuii aHaimu3. OOBEKTHl wHccienoBaHusA. DUBHKO-XUMUYECKUE
METO/Ibl aHAJIN3a, UCTIOJIb3YEMbIE B ATOI 00JIaCTH.

24. OU3UKO-XMMHUUYECKME METOAbl aHAIN3a, HUCIOJIb3YEMbIE B KIMHUYECKOM U
dapmaneTuueckoM aHanu3e. OCOOEHHOCTHM OOBEKTOB HCCIEIOBAaHUS B JTOU



o0J1acTH.

TemMbl TBOpUYECKUX padoT:

1. Ilpesentamuu 1o TeMe «Ponb doroMerpuueckoro, aOGCOPOIMOHHOTO M
OYMHUCCHOHHOTO aHAJIM30B B OMpEACIICHUU KauecTBa OOBEKTOB OKPYIKAIOUICH CPEIIbI,
IPOAYKTOB MUTAHUS U (DapMarleBTHUECKON TPOMBIIUICHHOCTID)

2. llpezentraumu mo Tteme «Ponb xpomarorpaduu B OIpenencHUH KauecTBa
OOBEKTOB OKpYXKAlollel cpenbl, NPOAYKTOB MHTaHUA M (apMaleBTHUECKON
IPOMBIIIIICHHOCTH

3. Ilpesenranuu no Teme «MeTOIpI aHAIHM3a PEATBHBIX 00BEKTOBY.

IIpuMepbl KOHTPOJILHBIX U MPAKTUYECKHUX PadoT.

1. Pemienue 3aJiav 110 ONpeEacJaceHuIo Q, F, t-— KPUTEpPHUEB
Bap. 1
[Tonmy4ens! pe3ynpTaThl OnpeAeaeHns Mapranna B Boae, mr/nl merogom: 0,69 0,68 0,90 0,68
(cmexktpodoTomMeTpus)
2 metrogom: 0,67 0,70 0,89 0,67 0,68 (351€eKTPOXUMUYECKUN METOA)MOKHO JI1 0OBETUHUTD ITU
pe3yJIbTaThl B OJTHY COBOKYITHOCTB?

Bap. 2

[Tomydensl pe3ynbTaThl ONPEAeICHNs HaTpUs B IouBe, MKr/Mil metogom: 8,5 7,0 6,06,5
(noHHas xpoMoTorpadus)

2 metogoM: 7,0 7,59,0 8,5 (mnamenHas GoToMeTpusl)

Mo:xHO 1 O6’LC,[[I/IHI/ITI:> OTH PE3YJIbTAThI B OAHY COBOKYHHOCTL?

Bap. 3
[TomydeHsl pe3ynbTaThl ONpeaesieHrs 0opa B 0CaA0YHbIX mopoaax, Mkr/miul metogom: 4,55,0 9,5
8,5 (noHHas XxpomoTorpadus)

2 metozoM: 5,2 4,5 6,7 3,5 (mnameHHas poToMeTpus)
MoOXHO 1 00BbEMHUTH 3TH PE3YIbTATHI B OJJTHY COBOKYITHOCTb?

Bap. 4

[TomrydeHbl pe3yJIbTaThl ONPEISIICHAS MOJIMOICH B MOPCKOM Bojie, MKT/Mitl metogom: 2,5 4,2 6,5
7,3 (poToxymopumMeTpus)

2 meronoMm: 7,2 4,3 6,2 2,5 (BosbTamMIiepoMeTpus)

MOKHO JTH O0BETUHUTE 3TH PE3YJIbTATHl B OJHY COBOKYITHOCTH?

Bap. 5

HOIJ)IyquLI pe3yNbTaThl OMpPEeNICHUs] HUKETb B 3epHe, MKT/Mil metogom: 3,2 5,2 2,5 5,3
(poTokymopumeTpus)

2 metoqom: 1,4 8,3 4,2 5,3 (BosbTaMIIepoMeTpusi )

MO>XHO 71 O0BEAMHUTH 3TH PE3YIBTATHI B OJIHY COBOKYITHOCTH?

2. Pemrenue 3a1a4 Ha XUMHYeCKOe PAaBHOBeCHe



Bap. 1.

B cucreme A+tB 2 C - Q,

I'ne A, B u C —ra3sl, yCTaHOBWJIOCH PaBHOBECHE.

Kak cMecTuTCs XMMHUECKOE PaBHOBECHE B cHCTeMe, eciii: 1) yBelnuuuTcs HaBiicHHE, 2)
YBEJIMUYHUTCS KOHIICHTpAIHs BellecTBa A; 3) MOBBICUTCS TeMIepaTypa?

OTBeTUTH Ha BOIPOCHI U ApIYMEHTUPOBATh CBOM OTBET.

Bap. 2.

4HCI(r) + O2(r) 2 2CI2(r) + 2 H20(T) - Q,

Kak cmecTHuTCsl XUMHYECKOE paBHOBECHE, €CIIU: 1) YBEIMUYHUTCS JaBIeHIE;2)TOBBICUTCS
TeMIIepaTypa

Bap. 3.

4HCI(T) + 02(T) < 2CI2(r) + 2 H20(T) - Q,

3anunmmMre ypaBHCHHUE CKOPOCTH TPSMOW peakiuu. ['eTeporeHHas 3Ta peakius WIH
romorenHas? O0ocHyMHTe.

Bap. 4
4HCI(r) + O2(r) 2 2CI2(r) + 2 H20(1) — Q
3anumuTe ypaBHEHHE CKOPOCTH 00paTHOUW peakiuu. UTo Takoe KOHCTaHTa PaBHOBECHS?

Bap. 5
Kak noBnuser yBenuuenue KoHieHTpauuu O2 Ha XMMHUYECKOE paBHOBECHE B 0OpaTUMOI
cucreme:

2S02(r) + O2(r) 2 2S03(x) - Q
CdopmynupyiiTe 3aK0H JEHCTBUS Macc.

Bap. 6
2S02(r) + 02(r) 2 2S03(x) - Q
B kakyl0  CTOpPOHY CMECTHTCS XMMHYECKOE paBHOBECHE,  €CIIU Ha CHCTEMY

3anuiuuTe KOHCTAaHTY PABHOBECHUS JJIs ATOM PEaKIIMH.

Bap. 7
Kak nosnusier yBenuuenue nasieHus Ha paBHoBecHe B cucteme: SO2(r) + Cl2(r) 2 SO2CI2(r)
Jaiite onpenenenue « DIEKTPOITUTHI»

Bap. 8

Kak nosnusier yBenuuenue naBieHust Ha paBHoBecHe B cucteme:H2(r) + Br2(r) 2 2HBr
Yro Takoe CTEeNeHb AEKTPOIIUTHUECKON aucconuanun?Bap. 9

SO2(r) + CI2(r) 2 SO2CI2(r)

3anumure ypaBHEHHE CKOpOCTel peakiuil (mpsMoii u 06paTHOIN)



Kaxk nensit 371eKTpOoauThI O CTENEHU JIKTPOJIUTHYECKON JUucCcorauu?

Bap. 10

Kak nosnusieT yMeHblIeHHE TEMIIEpATyphbl HA paBHOBECHE B cienytomiel cucteme:A+B 2 2C +Q
3anumure 3aKOH  pa30aBieHus OctBanbia B BUAE  MaTeMaTHYECKOH bopwv
Bap. 11

Kak nopnusier yMeHblIeHHE TEMIIEPATyphl HA paBHOBECHE B cienytoien cucteme:2A + E 2 2C —

Q Kakoii BkiIang P. boiins B AHAJIUTUYECKYIO XUMUIO?

Bap. 12

Kak moBnusieT yMeHblIeHHE 1aBieHus Ha paBHoBecHe B peakuun:N204 2 2 NO2
3a kakue MeTOo bl aHaNIM3a ObLTH npHUCyXIeHbl HobeneBckue npeMun?

Bap. 13
Kak nmosnusier ymMeHbleHne 1aBieHns Ha paBHoBecue B peakiun:2NO + 02 2 2 NO2
OxapakTepu3ylTe COBPEMEHHBIH 3Tall B Pa3BUTHH aHATUTHYECKONH XUMUU

Bap. 14
2NO + 02 2 2 NO2
3anumuTe ypaBHEHHE CKOPOCTH MPSMOU PEaKIuu

Kakwue sranel B pa3BUTUN aHATUTHYECKOM XUMUU Bpbl 3HaeTe?
Kakoii atan 6611 Hanbosiee 60raThiM Ha OTKPBITHE (PU3UKO-XUMHUYECKIX METOIOB?

Bap. 15

2NO + 02 2 2 NO2

3anumuTe KOHCTAHTY paBHOBECHS K TaHHON peakiuu.OT 4ero 3aBUCUT KOHCTAHTa CKOPOCTH
peakiuu?

3. Pemenue 3a1a4 Ha MaccoBYIO J0JK0, KOJIMYECTBO BelIeCTBa, pacyer
MOJISIPHOMKOHLEHTPALMHU
Bap. 1
1) Kakoe koaruecTBO BelecTBa coaepkutcs B okcuge cepol (V1) maccoi 15 r?
2) Kakue cnocoObl BhIpakeHUs1 KOHIeHTpalmii Bam u3BectHb? [lpuBenute
dbopMyIbl HOMIpeneNeHrs K KaXKI0MY CIIOco0y.

Bap. 2
1) Omnpenenure maccy kapOoHaTa HaTpuUs ¢ KoiaudecTBOM BemiectBa 0,2 MOJIb.
2) Yrto moHMMAIOT MO ornpeAesieHusIMu «MaccoBas 1 00beMHas JOJIN»?



Bap. 3

1) OnpeaenuTe KOJMYECTBO BeliecTBa OpoMa Br2, coneprkarieecs B
MOJIEKYJIsipHOM Opomemaccon 12,8 r.

2) Jlaiite ornpenenacHe FTOMOI'€HHOMN cHCTEME;

Bap. 4

1) Onpenenute Maccy MouIa HATPHsI ¢ KomdecTBoM Beriectsa 0,6 MoIb.

2) [aiite onpenenenue pacrBopam. Kakue pacTBOpbI OBIBAIOT MO CTETICHH
pactBOpuMOCTH?B yeM ux oTanuus?

Bap. 5

1) Cwmemanu 200 r Boas! 1 40 T ruapokcuaa HaTpust. OnpeieTuTh MaCCOBYO J0JTIO
BEIIECTBA B PaCTBOPE.

2) OT 4ero 3aBUCUT PACTBOPUMOCTD BEIIICCTB?

Bap. 6

1) OmpenenuTh MacCy MOBAapeHHOW COJMM U 00BEM JUCTHILIMPOBAHHOW BOJIBI,
HeoOxoauMmbIx ansnonydenus 230r 12% pactBopa.
2)  Kak Biusier Temreparypa Ha pacCTBOPUMOCTb?

Bap. 7

1) KakoBa maccoBasi 1011 pacTBOPEHHOTO BEILIECTBA B PAacTBOPE, MOJIYYEHHOM
pacTBopeHureM xjopuaamarnus maccoi 10r B Boge 70r?
2) Kak naBnenue BiusieT Ha pacCTBOPUMOCTD?

Bap. 8

1) Ckonpko kapOoHaTa HaTPHUS U BOJBI HAJIO0 B3SITh, YTOOBI IPUTOTOBUTH PACTBOP Maccoi
50 r ¢ maccoBoiioneit kapoonara Hatpust 12 %
2) B yem 3axmtouaercs Gpu3NKO-XUMHYECKAsi TEOPUS PACTBOPOB?

Bap. 9

1) B Boze pactBopuiu ruapokcu Hatpust Maccoi 23 1. O6béM pactBopa nosenu 400 mit.
OmnpenenuTeMoIpHY0 KOHIIEHTPALUIO ITOJICYEHHOTO PACTBOPA.
2) JaiiTe onpeaeneHne paCTBOPUMOCTH. 3alTUIINTE B BUAE GOPMYIIbI.

Bap. 10

1) CKonbKO rpammoB xnopuga bapus Heobxoaumo ana npurotosneHns 3a 0,2 M pactBopa? 2)
HDanTteonpeaeneHne KoadpuumneHTy pactBopumocTn. Hanuwunte B Buae popmybl.

2)

Bp. 11

1) CKoNbKO rpammoB Xxnopuaa Kanus Heobxoammo ana npurotosneHma 1ln 1M pacTtsopa? 2)
JanTeonpeneneHne rpaMm-3KBUBAJIEHTY BELLECTBA U SKBUBAJIEHTY.

Basp. 12

1) Omnpenenure Maccy HUTpaTa MarHus ¢ KonndecTBoM BeriectBa 0,5 Moib.
2) MombHas 10 pacTBOPEHHOTO BemecTBa. JlaiiTe onpeneneHne 1 3aluIInTe B BUIE

(bopMyIIBI.



Bap. 13

1) Cwmemanu 100 r Boas! u 20 r ruapokcuaa kamus. OnpeaeauTh MaCCOBYIO JIOJIIO BEIIECTBA B
pacTtBope.
2) Uro takoe tutp? Kak paccuutsiBaercs?

4, Pemenne 3a1a4 Ha ONITHYECKHE METOIbI AHAJIN3A
1. Jlns ompeneneHus HATPUS B MOJOKE 5 cM° ero pa3baBuiy B MepHOH konbe Ha 100 cm® n

SMUCCHOHHON MiIaMeHHON doToMeTprel MpoaHaIM3UPOBAIM €r0 U JBa CTaHJAPTHHIX pacTBopa. B
pe3yJibTaTe aHau3a ObUIH MOTYYCHBI CIICAYIOIINE JaHHbIC!

C(Na"), mxr/cm® 15 30 X

I, MKA 42,5 70,5 61

PaccunTaTb cogepaHue HaTpua B mosioke (mr/am3).

2. 5T ChIpa O30JIMIIH, MOTYYEHHYIO 30Ty PACTBOPUIIM B MEPHOI KOJGE BMECTHMOCTBIO 50 cM®,
3aTeM 5 cM® OTy4EHHOTO PacTBOPA MEPEHECTH B MEPHYIO KOOy BMECTHMOCTBIO 25 cM°, 106aBHIHN
MONIMOAaT aMMOHHS M BOJBI 10 METKH U HU3MEPWIH ONTHUYECKYIO MIOTHOCTh mpu A=360 HM, B
ktoBere TonmmHoM 10 Mm. Paccumrare coxmepkanme ¢ochopa B 100 r chipa, eciu MOJSPHBIMA
koadumeHT nornomenus pased 4800, a onTuyeckas MIOTHOCTh MOTy4YeHHOTro pactBopa — 1,15.

3. Jlnst  ompeseneHUss JKECTKOCTH —apTE3WAHCKOM BOJBI  MPOBEIH  (POTOIIEKTPHUUECKOE
tutpoanue 20 cM° ee kommuekcoroM |l B mpucyTcTBHM 3pHoXpoma depHOro T. By momydens!
CJICAYIOIINE PE3Y/IbTAThl THTPOBAHHS:

O6bem komrutekcona I, cm® 0, 0, 1, 1 2,0 2 3, 3,
0 5 10 5 5 0 5
Ceeronporryckanue T, % 10 9 8 8 78, 8 8 8
0 0 b 0 5 0 2 4

PaccunTaTb KeCTKOCTb BOAbI, €C/n MOAPHAA KOHUEHTPaUunA 3KBMBA/ZIEHTA KOMMJIEKCOHA

Il paBHa0,1000 monb/am3.

4. Conepxanue pochopa B caiipe onpeaessiia MeTo10M (poTokonopumeTpun. st 3T0ro
HABECKY, PaBHYIO 5,25 T, TIOCIIE 030JIHHS TIEPEHECITH B MEPHYIO KOOy BMeCcTHMOCTBI0 100 cm?,
100aBUIIM MOJTHOIAT aMMOHUS, 3aTEM JIOBEJIM PACTBOP /10 METKH TUCTHILTUPOBAHHOM BOJON U
3aMEPHIIA ONITUYECKYIO IJIOTHOCTD MpU A = 360 HM, KoTOpast Obuta paBHa 0,24. OnTuyeckas
TUIOTHOCTh CTaHAApTHOTO pacTBopa (ochopa mpu Toi ke ATHE BOIHBI paBHsiack 0,45.
Paccuwnraiite conepxxanue dpocdopa B mr Ha 100 r caiipbl, eciii KOHIIEHTPANNS CTAaHAAPTHOTO
pacTtBopa pasHa 25Mmr/100 cm®.

5. Mounsipablil K03 GUIMEHT MOTJIOUIEHNs KOMIIEKCHOTO COEIMHEHHSI KOOaIbTa ¢ apceHaso
pu A = 600HM pasrstetcs 25000. PaccunTaiiTe MHHMMATBHOE COEpKaHNe KobambTa (Mr/ave),
KOTOpPO€ MO>KHO U3MEPUTH B KIOBETE C TOJILLUHOMN CJIOS 5 €M, €CJIM MUHUMAaJIbHAsA ONTHYECKAs
TUTOTHOCTb, U3MEPEHHAs Ha IPUOOpPE C TOCTATOYHOMN TOYHOCTHIO, paBHa 0,01.

6. Jlnst ompesieneHus KecTKOCTH BObI B3amu 50,00 cM® M OTTHTPOBAIH PACTBOPOM
xomiuiekcoHa III (3ITA) B npucyrcTBun nHANKaTopa spuoxpoma yepHoro T. IlomyuenHsie
JAHHEIE IPHBEIEHBI fajee. PaccunTaiiTe jecTKOCTh HCCIeTyeMOil BOIBI B MMOJIB/IMS, €CITH

MOJISIpHAsi KOHIICHTpAIHsl SKBUBaIEHTOB KomIuiekcoHa 1l paua 0,0614 MOJTB/IM®.

V(OATA), cm® 0 2,00 4,00 6,00 8,00 10,0 12,00
0
T, % 90,0 90,0 90,0 88,0 66,4 43,2 20,0




7. PaccumraiiTe conepxanue o0IIEero caxapa B BUHOTPAJIHOM COKE, €CJIA ONTUYeCKast
IUIOTHOCTB €romociie 00paboTKu AUXpoMaToM Kaus Obuta paBHa 0,35, a onTHYecKas MIOTHOCTh
CTaHJApPTHOT'O pacTBOpa ¢ MaccoBoi moteit caxapa 20,00 % pasusiacs 0,38.

8. OnTHueckas TIOTHOCTh pacTtBopa, conepxkamiero 0,48 mr memu B 250 oMS, paBna 0,18,
ONTHYECKasl IUIOTHOCTh MPOOBI BWHA, IOCIIE COOTBETCTBYIOMmIEH 00paboTkm, Obuta paBHa 0,23.
OnpefenuTe coaepKaHue HOHOB MEM B BUHE B MI/IM".

9. Ompenenenne Mapraiia B pemyaToM JIyKe OCHOBAaHO Ha MOKPOM O30JICHHH MpPOOBI ¢
MOCJICIYIOMUM OKHCIIeHHeM a0 MnQOs, pactBop KoToporo (oromerpupyror npu 550 HM.
Paccunraiite conepxkanue mapranna B Mkr Ha 100 r mpoaykra, ecinu npoOy Jiyka, paBuyo 12,34 r,
TI0CJIe COOTBETCTBYIOMIEH 00pPaGOTKH MEPEeHECN B MEPHYIO KOOy BMECTHMOCTBIO 50 cM° 1 J0BeH
JI0 METKHU JUCTUUIMPOBAHHOW BOJIOM. 3aTeM NPUTOTOBWIM STaJOHHBIA PAcTBOp MapraHia ¢
comepxkanreM 120 Mxr/50 cm®. 3HaueHMS ONTHYECKHX ILUIOTHOCTEH pacTBopa NpoOBI U

cTanaapTHOro pactBopa 0suty paBubl 0,14 1 0,61 COOTBETCTBEHHO.

10. [Ipu onpenenenuu conepkanus xenesa (I1I) B tomarnoi nmacre nmpoOy maccoit 10,15
I' OJBEPTIIH MOKPOMY O30JIEHHIO, IEPEHECTH B MEPHYIO KOOy BMECTHMOCTHIO 50 cM°, 1o6aBmm
peakTus 2,2'- TUIUPUINI U JJOBEIU PacTBOP JUCTUIUIMPOBAHHON BOOM 10 MeTKU. Bo BTOpOit
TaKoH ke KoJ0e MPUroTOBUIN CTaHJAPTHBIN pacTBOp keJe3a, KoHIeHTpalus koroporo 4,00 mr/50
cM®. Paccunraiiteconeprkanue xene3a B Mr Ha 100 T IIacThI, €CIM ONTHYECKAs TUIOTHOCTh PACTBOPA
poObI M CTAHIAPTHOTO PACTBOPA, CHATHIX MPHU A = 522 HM, paBHBI cooTBeTcTBeHHO 0,17 1 0,31.

5. PelieHne TUMOBBIX 32124 M0 XpoMaTOrpaguIecKOMY aHATU3Y
3apgaya 1. Onpeaenntb maccoBylo A00 (%) KOMMNOHEHTOB ra3soBOW CMECH MO c/eayowmm
OAHHbIM:

Kommnonent: Ilponan byran Ilentan  [luxnorekcan
S, Mm2 175 203 182 35
k 0,68 0,68 0,69 0,85

3a0aya 2. PeaKUMOHHYIO Maccy Mnocae HWUTPOBAHMA TO/yOosa MNPOAHANU3MPOBAIM METOLOM
ra3oXKMAKOCTHOM XpomaTtorpadum C nNpumeHeHMem 3TUNbeH30na B KAYecTBe BHYTPEHHEro
cTaHgapta. OnpefenvTb  NPOLEHT  HenpopearvpoBaBlUero  TOAyosna MO C/eAylowmm
3KCNEePUMEHTaIbHbIM AAHHbIM:

B3aTo TONYyOANa, r 12,7500
BHeceHo atunbeHsona, r 1,2530
Sronyona, MM’ 307
kTonyona 1,01
SaTmn6eH3ona, MM2 352
kaTMnﬁeHsona 1;02

3adava 3: Ona xpomaTorpadpuyeckoro onpeaeneHna HUKena Ha bymare, nponuTaHHOWM
pacTBOPOM AMMETUATINOKCUMA, MPUFOTOBUAM TPU CTAHAAPTHbIX pacTBopa. Jaa 3TOro HaBecKy
0,2480 NiCl; - 6H,0 pactBopuan B mepHon Konbe Ha 50 mn. 3aTem u3 3tolt Konbbl B3aan 5,0; 10,0
n 20,0 mn n pasbasunm B Konbax Ha 50 mn. Uccneayemblit pacTBop Takke pazbaBunm B mMepHOWM

Konbe Ha 50 ma.



MocTponTe KanMbpoBoOUHbIN rpadmK B KoopauHaTax h — Cni M onpeaennte copepKaHue HUKena
(mr) B uccnegyemom pacTtBope, eCiv BbICOTA NMUKOB CTAHAAPTHbLIX PacTBOPOB paBHa hi = 25,5; hy
=37,5; h3 = 61,3, a BbicOTa NUKa UCCaeayeMoro pacteopa pasHa hyx = 49,0 mm.



6. KoHTposibHAsi HA TATPUMETPUYECKUI METO/I AHAJIU3A
OTBEeTUTb Ha BOMPOCHI:

1. B 4em cymiHOCTbh TUTPUMETPUUECKOTO aHaImu3a?

2. Uro Takoe cTaHIapTHBIN pacTBOpP?

3. Uto Ha3bIBaCTCSI HHIUKATOPOM?

4. Kakum TpeOOBaHUSAM JOJKHBI OTBEYATh PEAKIIMN OKUCICHUS — BOCCTAHOBIICHUS, YTOOBI UX
MOKHOOBLJIO MCIIOJIb30BaTh B KOJIMYECTBEHHOM aHaIHN3e?

5. Tlodemy HeNb3s MPUTOTOBUTH TOUHBIN pacTBop KMnO4 npsimo 13 HaBecku?

6. Hadem ocHOBaHa METOJMKA ONPEACICHUS B TATPUMETPUICCKOM aHAIIN3E UKAKUE
HE00X0IuMbIe TPeOOBAHUSI K PEaKLIUIM B TUTPUMETPUH?

7.  OnummuTe ¥ NOJATBEpAUTE MPUMEPAMU PA3JIMYHBIE CIIOCOOBI TPUTOTOBJICHUSCTAHIAPTHOTO
pactBopa?

9. HazoBwure METOIBI KOMIUIEKCUMETPUH. UTO JIGKUT B OCHOBE METOIOB?

10. Ha ueMm ocHOBaHO (hUKCHpPOBaHHE TOUKH SKBUBAJIEHTHOCTU B TATPUMETPUUYECKOM aHAIH3E?

11. Haiite kmaccupuKannio XUMHYSCKUX HHINKATOpOB. Ha yem oHa ocHOBaHa.

12. HazoBure Hanbosee pacripoCTpaHEHHbIE HHIUKATOPBI, UX OKPACKY BPA3JIMYHBIX Cpelax.

13. Kakue WHIUKATOPHI HA3bIBAIOTCS METAILTMHIUKATOpAMHU?

14. Yro Takoe KOMIUIEKCOHBI U KaKOBO MX 3HaYeHHE?

7. Penienue THNOBBIX 33144 110 AJIEKTPOXUMHYECCKUM METOJaM aHAJIHU3A

1. Tok cumoii 1,5 A mpoxoaut depe3 pacTBop cyibdara Menu B TeueHue daca. Haiftu maccy
BbIJICTIUBIICHCS MEH.

2. CKOJBKO BPeMEHH HYXHO MPOIYCKaTh TOK CHiIoi 1 A, 4T0OBI BOCCTAHOBUTH JIO
JIBYXBaJICHTHOT'OBCE TPEXBAJICHTHOE JKele30, coaepkamieecs B 80 mu 0,1 M pactBopa?

3. Tok, mpoxoss depe3 pacTBOp KHCIOTHI, BeiAeseT 3a 6 muuayt 120 cm 3 Bomopoaa (ipu
17 °C mognasiienuem 98 910 I1a). Paccuurars crimy Toka.

4. Jlns aHanmuza IMHKOBOM pyAbl MCIOJB30BAICS METOJ MpsAMON KyJloHoMeTpuu. Hamecky
pyast maccout 1,2500 pactBopuinu B kuciote u 32 10 mun npu cuiie Toka 1000 MA BBIIETUIN IUHK
Ha s7ekTpoze. [Ipunsas Bbxoa mo Toky paBHbM 100 %, ompenenuTs Maccy BBIAEIEHHOTO IMHKA U
MaccoByto 0110 (%) OKCcHIa IMHKA B PyJIE.

5. Merammueckyo mens (@ = 8,96 r/cm3) MeTomoM IpSAMON KyJIOHOMETPHH BBIISIWIN Ha
anekTpoae miomanpo 2,5 cm3 npu cuie toka 0,5 A. CKoJbKO BpEeMEHH NOTPeOOBanoOCh JUIs
nosrydeHust cios menu 0,01mm?

6. Hamecky cmmaBa maccoit 0,8325 1, coxmepallyro NpUMECh CYpbMbI, PacTBOPUIH B
A30THOM KUCIIOT€ M HEWTPaJM30BaJM aMMHUAKOM. BhIMaBmIMK OCaJoK OTAEIMIM M PACTBOPUIU
B 25 cM3

5 monb/am 3 H2SO4. Annkeoty o6bemom 10 cm3 NOMeCcTUAN B AYENKY U CHAAN NEepPemMeHHO-
TOKOBYIO nonsporpammy. BbicoTa nuka Sb3+ paBHa 28 mm. Ha nondporpamme cTaHZapPTHOrO
pacTBopa CcypbMbl KoHUeHTpauuei 1,0:10-5 moib/am3 B aHANOTMYHBIX YCAOBUAX MONYYUAMN MUK
BbicOTOM 75 mMMm. PaccuuTanite maccosyto fonto (%) cypbmbl B cnnase.

7. Ha xmaccmyeckoil momsiporpamMme, moiydeHHOW mnpu aHaimsze 10 cM3CcTo4HO# BOIBI
CyJb(paTHOTO MPOU3BOJCTBA, MpeAeTbHBIN MU(PPY3HOHHBIH TOK 3JIEKTPOBOCTAHOBIICHUS HWOHOB
Fe3+ cocraBun 6,3 MkA. Ilocie no6aBku 1cm3 0,0010 mone/mm3pacTBopa Fe3+ BenmumHa



Andody3moHHoro Toka Bospocna Ao 34,6 mKA. Ckonbko munaurpamm Fe3+ coaepkutca B 14m3 CcToOYHOM
BOAbI?

8. Ha ocHoBe pe3ynbTaTOB HU3MEpPEHUS YIEIbHOM 3JIEKTPONPOBOJHOCTH (&) OYMIIEHHBIX CTOYHBIX
Bon baiikanbckoro IIBK u 3HaueHMi KOHIEHTpalMii, COJEpXKallMXcsi B HUX cyxux BemiectB: Ccyx.
BemecTB, mr/nm3 ... 510 515 520 530 540 550 560 570 580 &, MmkCm/cm ... 836
844 852 869 885 902 918 934 951 moctpoiiTe KaIMOPOBOUYHBIN I'pauiK U OMPECITUTE
KOHIICHTPALIMIO CYXHX BeHIeCTB (Mr/am3) B aHAIU3HPYEMOM pobe, 3JIEKTPOIIPOBOJIHOCTD
koTopoil paBHa 890 MxCwm/ cM, NpU YCIOBUU YTO BCE U3MEPEHHS SJIEKTPOINPOBOAHOCTH NMPOBOJWINUCH B
OJIMHAKOBBIX YCIIOBHUSAX Ha KOHIAYKTOMETPE CaBTOMATHUYECKOW TEMIIEpAaTypHON KOMIICHCALUEH.



