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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyun @roc: I1K.16

CIOCOOHOCTDH NJIAHNPOBATH M HPOBOANTH (]msnt[eacne H XHMHYIECKHE IKCIHIEPHUMEHTHI, IPOBOAUTH 06pa60ncy HX
pPe3syIbTATOB H ONEHNBATH MOTPEIMHOCTH, BLIIBUTATH THNOTE3bI M YCTAHABINBATH I'PAHANDLI HX IPUMEHEeHH I,
NPUMEHATH METOALI MATEMATHICCROI'0O AHATH3A W MOJACTHPOBAHNH, TEOPETHIECKOI0 H JKCHEPUMEHTATLHOT'O

HCCTICA0BaAHM; ¢ Uacmu c.nedymmuxpeayﬂbmamoe oﬁytlemm:

37. 3HaTb TEOPETUYECKNME OCHOBbI M MPUHLINIMBbI XUMUYECKNX N (*)I/I3VIKO-XI/IMVILIECKVIX METOA0B aHa/In3a

y1. yMeTb NCMOMb30BaTh TEXHOIOMMUECKOE 1 1aBopaTopHOe 060pYA0BaHME /151 PELUEHUS NPOECCMOHABHBIX

3afay

y8. YMETb NMNNaHNPOBaThb 1 NPOBOANTb XUMUNYECKNE U CbI/I3I/IKO-XI/IMI/Il-IE'CKI/Ie IKCMEPUMEHTHI, O6pa6aTbIBaTb n

MHTEPMPeTMPOBATh KX pe3y/nbTaThl

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUS GUCLUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npeacTaBfieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

DU3NKO-XMMNYECKME METO/bI aHan3a

MK.16.37 3HaTb TEOPETUYECKMNE OCHOBbI U MPUHLMMBI XUMUYECKUX N PUINKO-XUMUYECKMX

MEeTO[0B aHa/IM3a

1.0 KJ'[EICCI/I(i)H](aHI/H/I AHAJTUTHICCKHUX PEAKTUBOB, peaKHHﬁ, XUMHYCCKHX U
(pHSHI(O-XPMW{CCI(HX METOJaX aHalIu3a BEINECCTB

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

2.0 OpupoJe HBHGHI/IPJI, B OCHOBE KOTOPBIX JICKUT UCIIOIbL30BAHUE
(bHSPH(O-XI/IMI/ItIeCKI/IX METOJ0B aHallnu3a, ux KJIE[CCI/I(bI/IKaLII/II/I

Nekumn; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocToaTesibHasa paboTa

3.crmocoOnt BBIPaXK€HWSI KOHIICHTPAIIAA pacTBOPOB

Nekumn; MNpakTUyeckme 3aHATUS;
JabopaTopHble paboTsl;
CamocToaTesibHasa paboTa

4 MeTobl KOTMISCTBEHHOTO 1 Ka9eCTBEHHOTO aHaIH3a

Nekumn; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboTsl;
CamocToaTesibHasa paboTa

5.MeTo MKy OCTPOCHUS KPUBBIX THTPOBAHMS M CIIOCOOBI (PIKCHPOBAHMUS TOUKH
skBuBasieHTHOCTH (T.9)

Nekumn; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboTsl;
CamocToaTesibHasa paboTa

6.KUCIOTHO-OCHOBHBIC W OKHCIHTEIHLHO-BOCCTAHOBUTEILHEIE CBOﬁCTBa,
CIIOCOOHOCTD K XUMHYUECKHIX COeIMHEeHUN KOMJ’IGKCOO6p3 30BaHHUIO W OCaK ICHHIO

Nekumn; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboTsl;
CamoctoaTesibHasa paboTa

7.c110c00B! peTUCTPAINH aHATUTHISCKOTO CATHATIA U €TO CBI3h C COCTaBOM
pacTBOpa

Nekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboTsl;
CamoctoaTesibHasa paboTa

MK.16.y8 ymMeTb N1aHUPOBATb N MPOBOANTL XUMUYECKME N PUINKO-XUMUYECKME
9KCMEPUMEHTbI, 06pabaTbIBaTb Y MHTEPMPETMPOBATL UX PE3y/ibTaThbl

8.[IpI/IHI_[I/IHbl HU3MCPCHUSL pH, OB- IIOTCHIIMAJIa, ONTHYECCKOM INIOTHOCTH, ITOKa3aTeIIsl

IPEJIOMIIEHHS, KOTHIECTBA DIIEKTPAYECTBA, SIIEKTPOIPOBOJHOCTH PACTBOPA,
00paboTky JaHHEIX XpoMaTorpadun, motporpadun,
BOIIBTAMIIEPOMETPHH, IPUHIUITHAIBHbIE CXEMBI IIPHOOPOB

Nekuun; JlabopaTopHbIe paboThl;
CamocTosTenbHas paboTta

MK.16.37 3HaTb TEOPETUYECKMNE OCHOBbI U MPUHLMMBI XUMUYECKUX N PUINKO-XUMUYECKMX

METO0B aHa/In3a




9. mranas3oH OIpe/elIsieMbIX KOHIIEHTPAIT|H, Ipe/iell 00HapyKEeHUSI BEIeCTB,
UyBCTBUTEIBHOCTE METO/IOB aHAIU3a

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

10.xmaccununmupoBaTh XUMAIECKUE U (DH3UKO-XAMHIIECKIE METO B aHAIT3a
BEIECTB

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

11.cocTaBIITh YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUH,
pacCUUTHIBATH UX KOHCTAHTY paBHOBECHS U OIpeJIeNdTh HanpaBienue OBP

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;

CamocTosTenbHas paborta

MK.16.y1 ymMeTb MUCMonb3oBaTb TEXHO/IOMMYECKOE 1 labopaTopHoe 0bopyaoBaHMe Ans

peLLeHNst NPotecCUOHaIbHbIX 3afau

12.paboraTs Ha npudopax: GoTokoIopIMeTpe, pedpakromeTpe, pH-MeTpe

Jexuwnn; NlabopatopHble paboThl;

CamocTosaTenbHas pabota

MK.16.y8 ymMeTb NiaHMpoBaThb Y NPOBOAUTL XUMUYECKUE N (IN3UKO-XUMNYECKIME
3KCMNepUMeHTbI, 06pabaTbiBaTh M MHTEPNPETUPOBATL UX Pe3y/ibTaTbl

13.cTpouTh 1 NpaKTHUECKH UCIIONB30BATh IPayHPOBOUHBIE TpahUKH, METO IbI
100aBOK U CTaHAAPTOB

Nekuyun; JlabopaTopHble paboThl;
CamocTosaTenbHas paborta

14.oneHUBATH TOTPEITHOCTH PE3YIBTATOB AHAIN3A

Nekyun; NabopaTopHble paboThl;
CamocTosaTenbHas paborta

MK.16.y1 ymMeTb UCMoNb30BaTb TEXHO/IOMMYECKOE 1 labopaTopHOoe 06opyaoBaHMe ANns

peLLeHMst NPoecCUOHaIbHbIX 3aa4

15.paGorsl ¢ aHAIUTHIECKOH ITOCY HOH U XUMHUIECKUM 000Dy JOBaHHEM

|1'Ia6opaTopr|e paboThl

MK.16.y8 ymeTb NnaHMpoOBaTb U NPOBOANTb XUMNYECKNE N (DU3NKO-XUMUYECKME
9KCMepUMeHTbl, 0bpabaTbiBaTb U MHTEPNPETUPOBATL UX Pe3y/ibTaTbl

16.11pUTOTOBIICHHSI PACTBOPOB

JlabopatopHhble paboThbl

17.turpoBanwst, naMepenust pH 1 HOTEHIHAIOB, OIpe/[eIeHIS aHATUTHICCKIX
CHTHAJIOB B OIITHIECKHX METOfaX

NabopatopHble paboThbl

3. CofiepykaHuie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnuua 3.1

AKTUBHbIE

Tembl nekuumn thopMbl, Yac.

CcCbI/IKM Ha
pesynbTaThl
006y4yeHuns

Yacbl

CemecTp: 4

AnpakTuueckas eguHnua: CneKTPOCKONUYeCKMe METO/bl aHan3a

1. CopepxxaHue Kypca. Knaccngmkaums hmanko-XMMmMYecKmnx
METO/I0B aHam3a, UX 0CO6EHHOCTH, 061aCTV NPUMEHEHUS U
KpaTKas XapakTepucTuKa.

0

1,2

2. OnTnyecKme MeTobl aHam3a.
MonekynsapHO-abCopOLMOHHBIV CNEKTPaNbHbINA aHaIn3.
MpouncxoXKaeHne MONEKYNAPHbLIX CNIEKTPOB MOT/IOLLEHNS.
OCHOBHOV4 3aKOH CBETOMOrN10LLeHNS. CeKTP NOrNOLLEHNS.
OnTunyeckas NJIOTHOCTb.

KauecTBEHHbIN N KOMMYECTBEHHbIV aHa/I3 N0 CNeKTpam
nornoweHuns. MeTtofbl onpefeneHus KOHLEHTPaL/ MW BELLECTB:
MeTO[, rpagyvpoBOYHOro rpagmka, MeTog 406aBoK, MeTO[,
CPaBHEHWS CO CTaHAAPTOM, METOL, ONpesesieHuns
KOHLIEHTpaL 1y No 3HaYEHNIO MOMIAPHOTO KO3h(huLmMeHTa
MOrNoLLIEHNA. AHaN3 CMECK OKpaLLIEHHBIX BELLECTB. Bbibop
TOJILLMHBI CNOS, A/IMHBI BOJIHbI 1 CBETOPUNLTPA.
UyBCTBUTE/ILHOCTb Y TOUHOCTb (DOTOKONOPUMETPUYECKOTO
MeTofa aHanu3a.

10, 12, 13, 14,
2,4,7,8,9




3. VIK-cnekTpocKonus, 0CHOBbI MeTOZa, KaUYeCTBEHHbII
aHann3. ATOMHO-a6Ccop6-LMOHHHBIA 1 3MUCCUOHHBIM
CMeKTpasibHbIl aHaNN3, TeOPETUYECKIE OCHOBbI METO/0B,
061acT! NPUMEHEHUS, NPUHLMMNAIbHBIE CXEMbI
CNEKTPOMETPOB.

13,14, 2,4, 7,
8,9

4. IMVCCUNOHHbI CNEKTPabHbIN aHann3. TeopeTuyeckue
OCHOBbI MeTO/ja, 06/1aCT1 NMPUMEHEHMS

2,4,7

5. PethpakTOMETPUYECKMIA METOZ aHaNn3a. SB/eHWe NOIHOIO
BHYTPEHHEro OTpaxeHnsa ceeta. MonapHas v yaenbHas
petpakums. YpasHeHue SlopeHua-JlopeHTua. KayecTBeHHbIN 1
KO/IMYECTBEHHbIN aHann3. Cxema pepakTomeTpa.

10, 12, 13, 2, 4,
7,89

AnaakTuueckas equHULA: ANEKTPOXMMUYECKME METO/bl aHann3a

6. DNeKTPOXMMUYECKME METObl aHann3a. MNoTeHLMOMETPKS.
ONeKTPOAHbI NOTeHLUMaN, ypaBHeHNe HepHCTa,
ra/lbBaHNYECKMNIA 3NeMEHT. IHANKATOPHbIE 3NEKTPOAbI U
3NEKTPOAbI CpaBHEHUS. [psamMas MOTeHUMOMETPUS,
onpegenexve pH.MoTeHUMOMETPUYECKOE TUTPOBaHME. PacueT
KPVBbIX MOTEHLMOMETPUYECKOTO TUTPOBAHUS.
KncnoTHO-0CHOBHOE, OKMC/NTE/IbHO-BOCCTAHOBUTE/bHOE
TUTPOBaHWe, TUTPOBaHWE MO METOAY OCaXAEHUNA U
KOMM/1eKCo06pa3oBaHms, NCNO/b3yeMble 3NEKTPOLbI U
TEXHWKA BbINONHEHWNSA aHa/IN3a.

11, 12, 13, 2, 3,
4,5,6,7,8

7. KOHAYKTOMETPUYECKMIA METO, aHann3a. Y aenbHas 1
3KBMBAJIEHTHAA 3/IEKTPONMPOBOAHOCTL. KOHAYKTOMETPMYECKOe
TUTPOBaHWe, TUMbI KPUBbLIX TUTPOBaHUA. OnpegeneHne T.3.
AnnapaTypa 1 TeXHWUKA BbINOIHEHNS.

10, 13, 2,4, 5,
7,89

8. KynoHoMeTpuyecKie MeTo/bl aHann3a. 3akoHbl dapages.
Cnoco6bl M3MePeHUst KOMMYECTBA 3/M1EKTPUUECTBA.
["anbBaHOCTATUYECKAs 1 NOTEHLMOCTaTUYECKAS
KyNOHOMeTpus. Ky/IOHOMETPUYECKOE TUTPOBAHME.

10, 11, 14, 2, 4,
57,89

9. Monsiporpadmyecknii MeToA aHanm3a. Monsporpadpuyeckas
BO/HA, NpefeNbHbIit AnddY3NOHHBIA TOK, NOTEHLMaN
NoNyBO/HbI. KaueCTBEHHbIN 1 KONMYECTBEHHDIN
nonsporpagpuyeckunii aHanms. AMNepomMeTpryeckoe
TUTPOBaHMe. TUMbl KPUBbIX TUTPOBaHMS. AHa/IUTNYECKMNE
BO3MOXHOCTV MeTofa. BonbTamnepomeTpuyeckmne MeTogpl
aHanm3a. VIHBepcroHHas BOMbTamMnepoMeTpus.

10, 13,2,4,7,
8,9

AnpakTnyeckas eguHuLa: Xpomartorpaguueckme MeTofbl aHa/msa

10. Xpomatorpatmyeckne MeTofbl aHaIm3a, ux
KnaccumKkaLumsa no arperaTHOMy COCTOAHMIO, MeXaHU3My
pacrnipefienieHns, crnocoby NpoBefeHuns npotiecca.
AjcopbunoHHasa xpomatorpadus. M3otepma JIsHrmiopa.
ALcop6eHTbI, NOABVXHbIE (hasbl. MonyyYeHne 1 aHan3
Xpomartorpamm. Bpems yaepxunBaHus, yaepXXnBaemblii 06beM.
AHanu3 rasoB 1 XWUAKOCTe. PacnpeaennTesibHas
xpomarorpagus. KoathmumneHT pacrpegeneHms. BymaxHas u
TOHKOC/0MHas xpoMaTorpagus. KoaddurumeHT npobera R.
VioHooGMeHHas xpomaTorpadus. MIoHUTbI, 06MeHHast EMKOCTb
(cTaTnyeckas v guHamunyeckas). Pagbl coporpyemMocTy.
KoahdunumeHT pacnpegeneHns n akTop pasgeneHns NoOHOB.
OcapoyHaa xpomatorpadus. Cnocobbl NpoBeseHns npoLiecca.
BbicoTa 30HbI, BbICOTa NMKa. Annapartypa, npMMeHsemas B
Xpomarorpagun, 4eTeKTopbl 419 GUKCUPOBAHUS M3MEHEHUSA
COCTaBa BbIXOAALLEN U3 KONOHKWN CMECH.

10,2,3,4,7,8,
9




Tabnuua 3.2

CcbINKM Ha
AKTNBHble
TeMbl nabopaTopHbIX paboT Uacbl | pesynbTaTthl YyebHada gedaTeNlbHOCTb
(popmb, Hac, 0by4yeHus

CemecTp: 4

JnpakTundeckasa eguHuLa: CI'IEKTpOCKOI'II/NeCKI/Ie MeTOoAbl aHa/1n3a

1. POTOKONOPUMETPUYECKNIA
aHanus.

1. Onpegenexme Fe(ll1) n Cu(ll) B
pacTBopax MeToAoMm
KaJIMGPOBOYHOr0 rpatmka.

12,13, 14, 15,
16,17, 2,3, 4,
7,89

1. OhopmnseT pesynbTarsl
3KCMEePUMEHTA Ha A3blKe
CYMBONOB (YpaBHEHVE peakuun
N KAYeCTBEHHbIN NPU3HaK).

2. [OTOBAT CTaHAAPTHbIE
pacTBOpbI, U3MEPSIOT
OMTUYECKYHO MI0THOCTb
pacTBOPOB W CTPOAT rpadivk
A=f(c).

3. OnpegensaeT KOHUEHTPaL IO
BewwecTB Mo rpagmnky A=f(c).
4. O606L1aeT pe3ynbTaThbl NO
onpefeneHHbIM KpUTEPUAM.

2. 1.0npegeneHue Fe(lll)
(hOTOKONIOPUMETPUYECKNM
MEeTOZOM aHam3a

2. OnpegeneHne xpoma B BUJE
AMXpOMaT-NoHHA

12, 13, 14, 15,
16,17,2,7,8

LT UTUBHT CIdREAYU THDBIT
pacTBOpPbI Xeresa n Xpoma.
2.0npegenseT pacyeTHbIM |
rpaMyecKnm crnocooom
cofiep>KaHue Xenesa MeToA0oM
A06aBOK.

3. ¥YcTaHaBnnsaeT
KOHUeHTpauuo xpoma(ll)
METOLOM CPaBHEHUSA C
3Ta/IOHOM.

4. O606LWaeT pe3-ynbTaTsl Mo

AONAOAOALILILIM IZNIATANIACGR

3. PehpakTOMETPUYECKIMIN METOA
aHanmsa.

12, 13, 15, 16,
17,2,4,7,8

1. OnpegenseT nokasarenu
NpenioMneHns BoAbl 1 pacTBOPOB
aHa/IM3npyemMbIX BeLLEeCTB.

2. Onpefgenser yaenobHole
pepakLummn 1 paccunTbIBaeT
KOHLIEHTPaL1N YKCYCHOA
KUCNOTBI.

3. Mo KanmbpoBOYHOMY rpagnky
ornpefenseT KOHUeHTpaumm
caxaposbl 1 xfopuga Hatpus. 4.
OdhopmnseT pesy/nbTaThbl B BUie
rpagmkos, Tabnuy,

ﬂII/I,EI,aKTI/I'-leCKaFI eanHunua: 31'IEKTpOXI/IMI/IHECKI/Ie METOAbl aHa/I3a




4. N'oHOMETpUS.

1.0npepeneHune pH pacTBopos.
2. OnpepeneHne HATPaT-NoOHOB B
TEXHONOrMYECKNX pacTBopax..

HacTtpavsaet pH-meTp no
OyhepHbIM pacTBopam.

2. BbIbypaeT cOOTBETCTBYOLLME
3N1eKTPOAbI.

3. N3mepseT pH pacTsopos.
4. ['0TOBMT CTaHAAPTHbIE
pacTBOPbLI HUTPAT-MOHA,
n3vepset E n ctpout
rpasyvpoBOYHbIV rpagink
E=f(lgc).

5. Onpegenset no rpaduky
KOHLIEHTpaL o HATPAT-NOHOB
6. O606LLaeT pe3ynbTathbl Mo
onpegeneHHbIM KpUTepusam

5. MoTeHUMOMETPMYECKMIA MeTOoAA
aHanmnsa.

1. NoTeHUMoOMEeTPUYECKOE
TUTPOBaHWE KUCNOTbI LLEM0YbH0.
2. OnpepeneHne coNsHo n
(hocthopHOW KMUCNOT B X CMECK

3. OnpepneneHuve Fe(ll) B pacTBope
conn Mopa.

1. HacTtpamsaeT pH-mMeTp no
OyhepHbIM pacTBopam.

2. BblbupaeT cooTBeTCTBYIOLME
3MEKTPOAbI.

3. MpoBoANT TUTPOBaHNE
KMCNOTBI LLEM0YLI0; U
TUTPOBaHMe PacTBOPOB
onpefenseMbIX BeLLecTB

4. OthopmnseT pesynbTaTbl B
BUe rpatmkoB 1 TabnuLy

5. Onpepgenser T.3.
6.PaccunTbiBaeT KOHLEHTpaUnto
1 Maccy BeLLecCTB.

6. OnpefeneHve CoNsHom un
(hocthopHOI KUCNOT B X CMECK

12, 15, 16, 17,
2,3,56,7,8

1. HacTtpansaeT pH-MeTp no
OyhepHbIM pacTBoOpam.

2. BblbupaeT coOTBETCTBYIOLME
3N1eKTPOAbI.

3. [NpoBoanT TUTPOBaHWE CMecH
KUCNOT LLENoYbio

4. OhopmnseT pesynbTaThbl B
BUAe rpatmkoB 1 TabnuLy

5. Onpegenser T.3.

6. PaccunTtbiBaeT cofep>kaHue
KUCNOT B CMECU

7. OnpepgeneHne KOHCTaHThI
TMAPOM3a COMM N KOHCTaHTI
KMCNOTHOCTW YKCYCHOW KUCNOTbI
MOTEHUMOMETPUYECKMM METOLOM.

12, 13, 15, 16,
17,7,8

1.Mposoant
NOTEeHLMOMETPUYECKOE
TUTPOBaHMe PacTBOPOB aLeTaTa
HaTpUA 1 YKCYCHOMN KUCNOTbI

2. OhopmnseT pe3ynbTaThl B
BUe rpatukoB 1 Tabnu,

3. Onpepgenser T.3.

4. PacunTbIBaeT KOHCTaHTbI
rMAPOM3a CONMM N KOHCTaHTI
KMCNOTHOCTM YKCYCHOW KUCNOTbI

AvpakTrnyeckas eanHuLa: XpoMaTtorpaguueckme MeTofbl aHam3a




8. Xpomarorpauyeckuii MeTo4
aHanm3a.
1.Xpomarorpagunyeckoe
paszeneHecMec KaTMoHOB.
2.YyMArdeHme XecTKol Bogpbl
MEeTO/IOM MOHOOOMEHHOIA
Xpomarorpaguu.

15,2,4,7

1. KnaccmdgmupmpyeT MeToApb!
pasgeneHuns no MexaHusmy
agcopoumn.

2. XpomarorpagmpyeTt CMeCb
KaTMOHOB W AienaeT BbIBOg 006 nX
MPUCYTCTBMW B UCCNEAYEMOM
pacTsope.

3. XpomatorpagmpyeT CMecb Ha
KO/IOHKe C
KaTMOHHOOBMEHHUKOM B
H-thopwme.

4. OhopmnsieT pesynbTaThbl
3KCMepuyMeHTa Ha A3blKe
CVYMBO/OB (YpaBHEHVE peakLuuu,
ee npu3Hak, 3HaveHve pH).

9. Onpegenenne CH3COOH,
CH3COONa 1 NaCl B nx cmecu
METO0M MOHOOOMEHHO
XpomaTtorpaum.

10, 12, 15, 16,
2,7,9

1. KnaccmdmumpyeT MeToap!
pasfeneHns no MexaHusmy
agcopoumn.

2. XpomarorpagupyeTt cMecb Ha
KO/OHKe C
KaTMOHHOOGMEHHMKOM B
H-dopwme.

4. Onpegenset
NOTEHLMOMETPUYECKN
COJepXKaHme KMUCNOT B 3/1t0aTe 1
NCXOAHOM pacTBope.

5. OthopmnseT pe3ynbTarhbl
3KCMepuyMeHTa Ha A3blKe
CUMBOSIOB (YpaBHeHWe peakumu,
ee Npu3sHak, 3Ha4veHne pH).

Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUI

AKTUBHbIE

hopMblI, yac.

Yacbl

CcCblIKM Ha
pesynbTaThl
0by4yeHus

YuebHas AesTeNbHOCTb

CemecTp: 4

AvpakTrnyeckas egnHuua: CNeKTPOCKONMMYecKne MeToAbl aHanmnsa

1. OCHOBHOW 3aKOH
CBETOMOI/OLLIEHNS. KaueCcTBEHHbIA
N KOMIMYECTBEHHBI aHaM3 NO
CrneKTpam NoraoLLeHms.
OnpeaeneHne KOHLEHTpaLum
BELLECTB METOAO0M
rpafyypoBOYHOro rpaduka,
MeTOA0M A06aBOK, METOA0M
CpaBHEHWS CO CTaHAApPTOM .AHanu3
CMECM OKpaLLUeHHbIX BELLECTB.

1,39

2. MonspHas 1 ygensbHas
petpakums. YpaBHeHme
JlopeHua-JTopeHTua.
KayecTBEHHbIN 1 KONMYECTBEHHbIN
aHanms.

1,10, 3,4,7

3. ATOMHO-a6CcOpPOLUNOHHBIN 1
3MMUCCUOHHBIV CNEKTPasbHbIE
aHanM3bl. KonmMyecTBEHHbIN 1
Ka4yeCTBEHHbIN aHanu3.

1,3,4,7,9

ﬂII/I,EI,aKTI/I'-leCKaFI eanHunua: 31'IEKTpOXI/IMI/IHECKI/Ie METOAbl aHa/In3a




4, IanbBaHNYECKMIA 3NEMEHT,
ypaBHeHMe HepHcTa, pacyet pH, 4 4
NOTEHLUNOMETPUYECKOE TUTPOBaHWE

1,11,2,3,4,5,
6,7,9

5. Y [ensHas 1 sKBUBasIeHTHas
3/1IEKTPONPOBOAHOCTb.
KoHayKTOMEeTprYeckoe
TUTPOBaHWe, KPUBbLIX TUTPOBAHUA.
3akoHbl Papages. 2 2 1,3,57
["anbBaHOCTaTMYECKAs U
NOTeHLMoCcTaTUYeCKas
Ky/IOHOMETPUA.
KynoHOMeTprYecKoe TUTPOBaHWE.

6. Monaporpagusa. MeTtofbl

2 2 1,3,4,7,9
onpeaeneHns KpHLEHTpaLWN.

AnpakTnyeckas eguHuLa: Xpomartorpaguueckue MeTofbl aHamsa

7. AgcopbumnoHHas u
MOHHOOOMEHHas XxpomaTorpagus.
KauecTBEHHbIN 1 KONIMYeCTBEHHbIN
aHams.

2 2 1,3,4,7,9

4. CamocTosiTe/IbHasA paboTa 06yyatoLLerocs

CcbInikn Ha
No Buabl caMocToATeIbHOM paboThbl pe3ynbTaThbl
00yyeHus

Yacbl Ha Yacbl Ha
BbIMNOJIHEHME [KOHCY/TbTalnu

CemecTp: 4

11, 13, 14, 3, 4,

57 > 2

1 |KOHTpO/NbHbIe paboThbl

KoHTponbHas paboTa NpOBOAMTCS B NUCbMEHHO opme, MPOBOAUTCA B ayAUTOPHOE BpeMs (Bpemst
BbIMonHeHns 90 MVH), Noc/e NPOBEPKY 3aLlmLLaeTcs cobecejoBaHMeM C npenofasaTesnem: AnekcaHaposa
T. M. ®n3MKO-XMMMYECKME METOAbI aHan3a : [y4e6HOe nocobme ans Bcex hopm 06yyeHMs no
TEXHWUYECKMM Hanpas/fieHnaM 1 cneupansHocTam] / T. M. AnekcaHgposa, A. . AnapHes, A. A. Ka3akosa ;
HoBocmb. roc. TexH. yH-T. - HoBocnbupck, 2014. - 87, [2] c. : un., Tabn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000190352 AHannTMYecKas XUMUs N HU3NKO-XUMUYECKIME
MeTO/bl aHaNM3a [SNeKTPOHHBIV pecypc] : 3N1eKTPOHHBIA y4e6HO-MeToAuYecKui Komnieke / A. U.
AnapHes, T. IN. AnekcaHgposa, A. A. Kasakosa, O. B. KapyHuHa ; HoBocuKb. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216524. - 3arn. ¢
3KpaHa.

2 |pr3 11,3,5,6 13 4

1. paccunTbIBaET NOTEHLMAN MHAMKATOPHOIO 3/1EKTPOAA OTHOCUTE/NBLHO 3M1EKTPOAA CPaBHeHMA B 9 TOUKax
2. CTpomT rpadmk 3asmncumocTy E=f(V TutpaHTa

3. Mo rpacuKy onpegenseT CKavyok E Ha Kp1BOiA TUTPOBaHUA

5.060CHOBbIBAET BbIOOP MHAMKATOpa: AsekcaHgposa T. . PU3NMKO-XMMMUYECKNE METO/bI aHa/In3a :
[yuebHOe nocobue ans Bcex hopm 06yHeHMs MO TEXHUYECKUM HanpaBieHUsM 1 cneyunansHocTam] / T. T1.
AnekcaHpoBa, A. V. AnapHes, A. A. Kasakosa ; HoBocub. roc. TexH. yH-T. - HoBocmbupck, 2014. - 87,
[2] c. : wn., Tabn.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000190352 AHanmTn4yeckas
XUMUSA N (DU3NKO-XUMUYECKME METO/bl aHan3a [SNeKTPOHHBIA pecypc] : 3NeKTPOHHBIi
yuebHo-meToAnuYeckuii komnneke / A. . AnapHes, T. . AnekcaHapoBsa, A. A. Kasakosa, O. B. KapyHuHa
; HoBOCWMG. roc. TexH. yH-T. - HoBocubmpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216524. - 3arn. ¢ aKpaHa.

11,12,13, 2, 3,

4.6, 7 20 10

3 |oAroToBKa K 3aHATUAM




3a/laHns OpUEHTUPOBaHbI HA TeMATMKY N1a60paTopHbIX paboT K CyXar A/ NPopaboTKM Teopun K
OTZeNbHbIM TeMaM Kypca. CTyfeHT A0/MKeH 03HAKOMUTLCS C PeKOMeHAYeMOl y4ebHO-MeTOANUECKOIA
NNTepaTypoii, KpaTKo onmncatb TEOPUIO MO TeMe IKCNepUMEHTA B paboyeMm XypHasie 1 ChopMyMpoBaTh
OTBETbI Ha NOCTaB/IEHHbIE B 1a60PaTOPHOI paboTe BONPOCH! JOMALLHEr0 3afaHus. VIHAUBUayanbHble
[OMalLIHVe 33laHNS BbINOHATCA COrNIACHO METOANYECKUM PeKOMeHAaLNUAM: PU3NKO-XMMUYECKME
MeTOfbl aHanu3a : [yuebHoe nocobue a1 Bcex JopM 06yHeHNs MO TEXHUYECKMM HarpasieHUsM 1
cneyunansHocTam] / T. M. AnekcaHaposa, A. V. AnapHes, A. A. KasakoBa ; HOBOCMKG. roc. TeXH. YH-T. -
Hosocunbupck, 2014. - 87, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000190352: ®Pun3MKO-XMMMUUECKNE METO/bI aHa/IM3a
[3neKTpoHHBIV pecypc] : 3N1eKTPOHHLIA y4e6HO-MeTOANYECKUI KOMMNEKC [ANa CTYAEeHTOB HanpaBneHni
241000, 240100 1 100800] / A. A. KasakoBa 1 ap. ; HoBocub6. roc. TexH. yH-T. - HoBocnbupck, [2013]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179032. - 3arn. ¢ 3KpaHa.
PU3NKO-XMMUYECKNE METO/bI aHa/IN3a : 1Tab0PaTOPHBbIA NPaKTUKYM : y4ebHO-MeToamnYecKoe nocobue / [T
K. JlyneHko v ap.] ; HoBocu6. roc. TexH. yH-T, Pak. aHepreTuku. - Hosocnbupck, 2010. - 85, [1] c. : Tabn.,
un.. - Pexxum goctyna: http://www.ciu.nstu.ru/fulltext/textbooks/2010/lupen.pdf ®un3nkKo-xnMmyeckue
MEeTO/lbl aHann3a ; yuebHO-MeToamnYeckoe nocobue / [T. M. AnekcaHaposa 1 ap.] ; HoBocm6. roc. TexH.
yH-T. - HoBoCnbupck, 2016. - 86, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000228587

1,10, 13, 14, 2,

345,678 9% 4

4 |[MoaroTtoBka K atTecTaymm

Mpyn NOAroTOBKe K 3K3aMeHY CTYZEeHT CaMOCTOATE/IbHO 3HAKOMUTCA C NIEKLIMOHHBIM MaTepuasioM, OCHOBHOIA
1 LOMONHUTENbHOM NTepaTypoii: AnekcaHgposa T. M. ®U3MKO-XMMUYeCKe MeTOAbI aHanm3a : [yuebHoe
noco6ue ans Bcex hopm 06yUeHUs Mo TEXHNUYECKMM HarnpasnieHusm 1 cneyuansHocTam] / T. 1.
AnekcaHfpoBa, A. V. AnapHes, A. A. Kasakosa ; HoBocub. roc. TexH. yH-T. - HoBocmbupck, 2014. - 87,
[2] c. : vn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000190352 AHanuTnyeckas
XUMUS U (PU3NKO-XUMUYECKME METOAbI aHann3a [SNeKTPOHHLIA pecypc] : 3NeKTPOHHbIN
yyebHO-MeToANYecKniA Komnneke / A. . AnapHes, T. . AnekcaHapoBa, A. A. Kasakosa, O. B. KapyHuHa
; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216524. - 3arn. ¢ sKpaHa.

5. TexHonorus obyyeHus

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboTbl 06yHatoLLMXCH, & TakXKe NPoBejeHNs
KOHCy/bTauuii NPUMEHSIOTCA UH(OPMaLMOHHO-KOMMYHUKALMOHHBIE TexHonornm (tabsn. 5.1).

Tabnuua 5.1
JeAaTenbHOCTb VHopmauoHHO-KOMMYHMKaUNOHHbIE TEXHOI0M N
MHhopmmpoBaHue e-mail; Moptan HI'TY; O6C
KoHCynbTMpoBaHue Cpefia aneKTpoHHOro o6yyenns HI'TY; 96C
KoHTponb Cpefia aNneKTpoHHOro 06yyeHmss HI' TY
PasmeLleHme yyebHbIX S6C
mMaTepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTUBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHMe akTUBHbIX (hopM Kopel q)OpMMpyel\nb'X
KOMMNeTeHL M
1 | Awnckyccus MK.16;

®opvupyeMble yMeHHsI: 37. 3HaTh TEOPETUUYECKUE OCHOBBI M MPUHLIUIBLI XUMUYECKUX U
(PUBUKO-XUMHUYECKIX METOIOB aHATN3A

Kparkoe onucanue npumenenus: CoBMeCTHOE OPTYMEHTHPOBAHHOE 00CY KIEHHE CIIOPHOTO
BOIPOCa

Moapo6Has nHhopmauws 06 CNob30BaHKUM TEXHOMOTUM NPUBOANTCS B " OU3MKO-XMMUYECKME METO/bI aHaIN3A :
yuebHO-MeToaMYecKoe nocobue / [T. M. AnekcaHapoBsa u ap.] ; HoBocnb. roc. TexH. yH-T. - HoBocnbumpcek, 2016. - 86,
[1] c. : vn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000228587"




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkasi nHcopmaumsi o BPC npumsegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. .
OueHnBaeMble BUAbI AeSATENIbHOCTY 0By4YatoLLMXCs 6 MakcumManbHbIi 6ann
CemecTp: 4
Jlabopamopnas: 15 30

KoHTponupytoLye MaTepuans! (CNMCOK BOMPOCOB) NPUBOAATCA B “"PUMKO-XMMUYECKVE METOALI aHa/n3a : y4e6GHO-MeToAnYeckoe nocobue / [T. M. AnekcaHaposa v ap.]
; HoBocuG. roc. TexH. yH-T. - HoBocmbupck, 2016. - 86, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000228587"

Konmponvneie pabomor: 5 | 10

KoHTponupytoLmre matepuansl NpuBoaaTcs B “AnekcaHaposa T. M. ®U3MKO-XUMUYeCK1e MeTOAbI aHann3a : [y4e6Hoe nocobue Ans Bcex hopm 06yyeHns no
TEXHWYECKMM HanpasneHusam u creyuansHocTam] / T. M. AnekcaHaposa, A. V. AnapHes, A. A. KasakoBa ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2014. - 87, [2] c. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000190352"

PI'3: | 10 | 20

KoHTponmpytowme matepuasbl NpueoaaTces B "AnekcaHgposa T. M. PU3MKo-XuMnyeckme MeToapl aHanmsa : [yuebHoe nocobume ans scex hopm obyyeHus no
TeXHWUYECKUM HanpasneHnam u creunansHocTam] / T. M. Anekcanaposa, A. W. AnapHes, A. A. Kasakosa ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, 2014. - 87, [2] c. :

nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000190352"
40

Drzamen: | 20

KoHTponupytoLmne matepuanbl NPUBOAATCS B P UNKO-XMMUYECKIE METOAbI aHanM3a [SNeKTPOHHbIV pecypc] : 3NeKTPOHHbIA y4ebHO-MeTOAMUECKNIA KOMMNEKE [Ans
CTyAEHTOB HanpasneHwii 241000, 240100 1 100800] / A. A. KasakoBa 1 fip. ; HoBocum6. roc. TexH. yH-T. - HoBocubupek, [2013]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000179032. - 3ar/. ¢ 3KpaHa."

B tabnumue 6.2 npeacTaBneHO COOTBETCTBMUE (HOPM KOHTPO/S 3asiBNSIEMbIM TPEGOBAHUAM K
pe3ynbTaTam OCBOEHUSA AUCLMMN/INHBI.

Tabnunua 6.2
Kope! ®OPMbI KOHTPOSIS
KOMMeTeH
4 Pe3ynbTaTbl 06y4YeHUs
unn 3awmTa | KoHTp. |3awuTa 3
¢ rOC ﬂ/P paﬁ Pr3 K3amMeH
MK.16 37. 3HaTb TEOPETUYECKME OCHOBbI M MPUHLMIMLI XUMNYECKNX 1 + + + +
(hU3MKO-XMMNYECKMX METO0B aHaNn3a
y1. yMETb UCNONb30BaTb TEXHOMOMMYECKOE 1 1abopaTopHoe 060pyaoBaHme Ans +
peLUeHns MPOgeCCUOHa/IbHBIX 3adau
y8. yMeTb NAaHMPOBaTb U NPOBOANTL XMMUYECKME U PN3NKO-XMMUYECKIE + + +
3KCMepyMeHTbI, 06pabaTbiBaTb M MHTEPNPETUPOBATL WX Pe3y/bTaThl

®OH[, OLiEHOYHBIX CPEACTB MO AVUCLMNMHE NPeACTaBNeH B NpunoxeHnn Ne 1 K pa6oyeii
nporpamme.

7. lutepatypa

OcHoBHast nuTepaTypa
1. OcHoBer anamuTrueckoit xumuu. B 2 1.. T. 2 : [yueOHHK [J1s1 XUMUYECKOTO HAMIPABJICHUS U
XUMHYECKHX crieruaibaocteli By3os / H. B. Anos u ap.] ; mox pen. FO. A. 3omotosa. - M., 2010. -
407, [1] c. : un., cxemsl, rpad.
2. AHayuTryeckast XuMust U PU3HKO-XuMUdeckre Metonsl aHanusa. B 2 1. T. 2 : [yueOHuk s

BY30B 110 XUMHUKO-TEXHOJIOTHUECKHUM HAIpaBlIeHUsIM U crierpansHocTsiM / H. B. Anog] ; oz pen.
A. A. Tmenko. - M., 2010. - 411, [1] c. : wn, rpad., Tabu



3. OBC IPRbooks [DnexTpoHHBIH pecypc] : 2aeKTPOHHO-OHOIMOTEYHAS CHCTEMA. -

[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.
[lononHUTeNbHas nnTepaTypa

1. Anapues A. M. Aranutndeckas Xumust U (PU3HKO-XUMHYECKHE METObI aHATN3a [ DIeKTPOHHBIN

pecypc] : aaeKTpoHHbIH yueOHO-MeTonuueckuii komrieke / A. M. Anapues, T. I1. Anekcanaposa,

A. A. Kasakosa ; HoBocu®O. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum moctymna:

http://elibrary.nstu.ru/source?bib_id=vtls000179092. - 3ar. ¢ sxpana.

2. OU3HUKO-XUMHAYECKUE METOMIBI aHATN3a [ DJIEKTPOHHBIHN pecypc| : 2JIeKTPOHHBII

yueOHO-MEeTOMUYECKUI KOMITIEKC [Is cTyeHToB Harnpasienuit 241000, 240100 u 100800] / A. A.

Kasakosa u np. ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum moctyma:

http://elibrary.nstu.ru/source?bib_1d=vtls000179032. - 3arx. ¢ sxpaHa.

3. Murosuu U. K. Kypc ananutrueckoit xumuu : yueOuuk / M. K. Iurosuu. - CII06., 2007. - 494,

[1]c. :un

4. Bacunbes B. I1. Ananmuruueckas xumus. [B 2 ku.]. Ku. 1 : [yueOHUK 1Jis By30B 11O

XHUMHUKO-TEXHOJIOrnueckum crieruansHoctsaM| / B. I1. Bacunbes. - Mockea, 2007. - 366, [1] c.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTofnuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToauyeckoe obecrneyeHmne

1. ®u3uKO-XUMHUYECKHE METOMBI aHaIN3a ;| ydeOHo-metomuueckoe mocodue / [T. I1. Anekcanmposa
u ap.] ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 86, [1] ¢. : wi., Tabmn.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000228587

2. Anexcannposa T. I1. @usuko-xuMHU4ecKre MeTOIbI aHaTu3a : [yuebHoe mocobue st Bcex popm
o0yueHus M0 TEXHUYECKUM HanpasieHnsM u cnenuansaoctsMm] / T. I1. Anexcanaposa, A. WL
Anapnes, A. A. Kasakoea ; HoBocu0. roc. texH. yH-T. - HoBocubupck, 2014. - 87, [2] ¢. : un.,
tabu.. - Pesxxum mocrymna: http://elibrary . nstu.ru/source?bib_1d=vtls000190352

3. AHayTHYecKas XUMHUSI U (PU3UKO-XUMHYECKHE METO/IbI aHaAIHM3a [ DJIEeKTPOHHbIN pecypc] :
SJIEKTPOHHBIN yueOHO-MeTomuyeckuii komrieke / A. M. Anapues, T. I1. Anexcannposa, A. A.
Kasakosa, O. B. Kapynuna ; HoBocu6. roc. rexs. yH-T. - HoBocubupck, [2015]. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000216524. - 3arx. ¢ sxpana.

4, OU3UKO-XUMHYECKHE METOIBI aHAJTN3A | JTA0OPATOPHBIN MPAKTUKYM | Y4eOHO-METOINYECKOE
nocobue / [I'. K. Jynenko u ap.] ; HoBocu®. roc. TexH. yH-T, @ak. sHepreTuku. - HoBocHOUpCK,
2010. - 85, [1] c. : Tabn., un.. - Pexum nocryma:

http://www. ciu.nstu.ru/fulltext/textbooks/2010/lupen. pdf

8.2 CneunamanpoBaHHOe NPOrpammHoe obecreyeHue
1 MathCAD
2 Office



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

CneupnanbHoe 060py0BaHNe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeaMa-nNPoeKTop, 3KpaH, KOMMbITEP
ANS YNPaBieHNs)

NpoBefieHNe NEKLUMOHHbIX 3aHATUIA

pH-meTp pH-150M

npoBejeHVe 1abopaTopHbIX paboT

Pedppaktometp VIP®-45462M

npoBejeHVe 1abopaTopHbIX paboT

CnektpodoTomeTp Skoxum M3-5300B1

npoBeaeHne nabopaTopHbIX paboT

CnektpodoTtometp CP-2000-02

NpoBeieHe NabopaTopHbIX PaboT

OO w(N

AHanm3atop KOHAYKTOMETPUYEKNIA
Mynbtutect KCJ1-101

NpoBeieHe NabopaTopHbIX PaboT




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
OO60061eHHass cTpykTypa ()OHAA OLIEHOYHBIX CPEACTB NO AWCHMILIMHE  DU3NKO-XMMHYECKHE
METO/IbI aHATH3a TpuBeeHa B Tabnuie.

Tabmumna

ITanel ONEHKH KOMIIETEeHINIi

IHoka3zarenu
c()OPMHPOBAHHOCTH Meponpusitus
©Popmupyembie KOMIeTeH Ui TeMmbl TEKYIIEro ITpomexyTounas
KOMITeT Rty (3HaHMsA, yMeHUsl, KOHTPOJIS aTTecTanus (3K3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4er)
PI'3(P) u np.)
TIK.16/HU 37. 3HATH 1.0nrnueckue MeTonbl aHaiansa. | Otder mo Dk3aMmeH, 3amadue 1
CHOCOOHOCTH TEOpETHUYECKIE MonexymnsapHo-abCcOpOIMOHHEIN |1abopaTopHOH (Bompocer.Ne 1-10)
IUIAHUPOBATh U OCHOBBI Y IPUHIUIBI |CIIEKTPaIbHBIN aHAIN3. pabote Ne 1-2
MPOBOAUTH XMMHYECKHUX U [Tpoucxoxnexue
¢usnueckue u (U3UKO-XMMUYECKUX |MOJIEKYIISIPHBIX CIIEKTPOB
XUMHUYECKHE METO/IOB aHAJIH3a norsommeHns. OCHOBHOH 3aKOH
OKCIICPUMCECHTHI, CBCTOIIOIJIOIICHUA. CHeKTp
IMpOBOJUTH IIOI'JIOIICHMUA. OnTuyeckas

00paboTKy HX
pe3ynbTaTOB U
OLICHUBATh
TOTPEIITHOCTH,
BBIIBHUTATh THIIOTE3bI
U yCTAQHABIHMBAThH
TPaHHUIIBI HX

IJIOTHOCTh. KauecTBEHHBIN U
KOJIMYECTBEHHBINW aHAJIN3 110
CIIEKTpaM TMOTJIOLIEHUS.
Mertonbl onpeeneHus
KOHLEHTPALUU BEIIECTB: METOA
TpagyupOBOYHOTO rpaduka,
MeTOJ 100AaBOK, METO/,

NpHMEHEHNS, CPaBHEHUSI CO CTaHAPTOM,
HPUMEHSATH METO/BI METO/I OTIpe/ICIICHUS
MaTeMaTH4eCcKOro KOHICHTPALMH 110 3HAUEHHIO
aHanu3a u MOJIIPHOTO KO3 pHLIMeHTa
MO/ICJIMPOBAHNS, HOTJIOLIEHHS. AHAIU3 CMECH
TEOPETUYECKOTO U OKpaIlleHHBIX BelecTB. Bbibop
SKCIICPUMEHTAJILHOT TOJINIUHBI CJI0A, NJIMHBI BOJIHBI 1

O HUCCJICOOBAHUA

CBETOUIBTPA.
UyBCTBUTEIHHOCTD U TOYHOCTH
(hOTOKOIOPIMETPUIECKOTO
Mmerojna ananusa. UK-
CTHIEKTPOCKOTIHSI, OCHOBEI
METO/Ia, KAYEeCTBEHHBIN aHaJIU3.

2.Pedpakxromerpuueckuii metos |OTyer o Dx3aMmeH, 3aanHue 1
aHanu3a. MoJsapHas v yJenbHasi |71abopaTtopHOi (Bompocsr.Ne 13-18)
pebpakius. YpaBHeHue pabote Ne3

Jlopenua-JlopenTia.
KauecTBeHHBIN 1
KOJMYECTBCHHBIN aHAJIN3.

3.ATOMHO-a0COpOIIMOHHHBINA U
SMUCCUOHHBIH CNIEKTpaIbHbIN
aHaJIU3, TEOPETUUYECKHE OCHOBBI
METOJIOB, 00JIACTH IPUMECHEHUS,
TIPUHIIUITHATIBEHBIC CXEMBbI
CIIEKTPOMETPOB.
KonunuecTBeHHBIN U
Ka4eCTBEHHBIN aHAJIN3.

4.T"anbBaHUYECKUI DJICMEHT,
ypaBHenue HepHcra, pacuet pH,
MOTEHIIIOMETPUUECKOE
tutpoBanue MoHnomerpus.
OneKTpoaHbII NOTEeHIHUAT,
ypaBHenue HepHcra,
rajJbBaHUUYECKUII JIEMEHT.

PI'3, oTuer no
nabopaTopHOi
pabote Ne4-7

Dxk3ameH, 3ajianue 1
(Bompocsr.Ne 11-12)

DK3aMeH,3a1aHue 2
(Bompocsr.Ne 19-25)




WHnukaTopHble 7IeKTPOAbI U
a5eKTpop! cpaBHEHMS. [Ipamas
MOTCHIIMOMETPHS, OTIPEEIICHNE
pH.IloTenumomerpuueckoe
TUTpOBaHME. PacueT KpUBBIX
MTOTECHIITOMETPHIECKOTO
tuTpoBanus. KucnorHo-
OCHOBHOE, OKHCIIUTEIBHO-
BOCCTaHOBHTEILHOE
TUTPOBaHUE, THTPOBAHUE O
METO/ly OCKACHUS U
KOMIUIEKCO00pa3oBaHusl,
HCTIONB3YEMBIE JIEKTPOIBI U
TEXHHKa BBIIIOJIHEHHS aHAIN3a.

5.Konnykxromerpuaeckuit
METOJ aHaJIn3a. Y JeJIbHas U
SKBUBAJICHTHAS
JJIEKTPOIPOBOHOCTD.
Konnykromerpuueckoe
TUTPOBAHUEC, TUIIBI KPUBBIX
tutpoBanus. Onpenenenue T.3.
Amnmapatypa U TeXHHKa
BBINTOJTHEHMS.

6.Kymornomerpuaeckue METOIBI
aHanu3a. 3akoHsl Qapazes.
CriocoOb1 n3MepeHus
KOJIMYECTBA HJIEKTPUUECTBA.
T"anpBaHOCTAaTHUECKAS U
MOTEHIMOCTATHYECKAS
KYJIOHOMETPHSI.
Kynonomerpuueckoe
TUTPOBaHUE.

7.Ionsporpadudaecknii MeTox
ananu3a. [lonsporpaduaeckas
BOJTHA, TIPEIeTIbHBINA

T Y3NOHHBIH TOK, TOTCHIIAA
noJryBoJiHblL. KauecTBEHHBIN 1
KOJINYECTBEHHBIN
nossiporpaduuecKuii aHaus.
AmMnepoMeTpHuIecKoe
TUTpoBaHue. THIIBI KPUBBIX
TUTPOBaHMUS. AHAJIMTHUECKHE
BO3MOXHOCTH METO/A.
BonsTamnepomerpuueckue
METO/Ibl aHANIN3A.
WuBepcuonHas
BOJILTaMIIEPOMETPHSI.

8.Xpomatorpaduueckue
METOAbI aHAJIN3a, UX
KJaccuUKaIus Mo
arperaTHoMy COCTOSIHHIO,
MEXaHHU3MY paclpe/elieHus],
crioco0y IpoBeIeHHs IpoIiecca.
AncopOroHHas
xpomarorpadus. Uzotepma
JIsurmropa. AncopOeHTHl,
moBrkHEIE (ha3bl. [lonydyeHue u
aHau3 XxpoMmarorpamMm. Bpems
YICPKUBAHHUS, YICPKUBACMBIN
00BpeM. AHaJIH3 ra3oB U
)kuakocren. PacnipenenurenbHas
xpomatorpadus. Kosdpunment
pactipeaenenus. bymaxHas u
TOHKOCJIOHHAs1 XpoMartorpadusi.

KonTponbHas
pabora, 3amanue 1

KonTponbHas
pabora, 3amanus 2,3

KouTponbHas
pabora, 3amanus 4,5

Oruer no
nmabopaTtopHOH
pabote Ne8-9

DK3aMeH, 3agaHue 2
(Bompocer. Ne 26-27)

DK3aMeH, 3aJaHue 2
(Bompocsr. Ne 28-32)

JK3aMeH, 3aJjaHue 2
(Bompocsr. Ne 34-38)

Dxk3ameH, 3ajianue 1
(Bompocsr. Ne 39-49)




Koaddunuent nmpodera R.
HonooOmenHas
xpomatorpadus. NoHHUTHI,
oOMEHHasi eMKOCTb
(cTatndeckas M TMHAMHUYECKAs).
Pse1 copbupyemoctn.
Koadpuunent pacnpenenenus u
(axTop pazzneneHus HOHOB.
OcanouHas xpomarorpagus.
Cnoco0bl poBeeHUS
npouecca. BricoTa 30HHI,
BBICOTA MMUKa. Amnmaparypa,
MpUMeHsieMas B
xpoMmarorpaduu, 1eTeKTOPbI s
(UKCHPOBAHMUS U3MEHEHUSI
COCTaBa BBIXO/ISIIEH 13 KOJOHKU
CMECH.

[IK.16/HA yl. ymern MeTonp! onpeeeHus Otuer o
HCTIONb30BaTh KOHLIEHTPALHX BELIECTB: METO |J1a00paToOpHOi
TEXHOJIOTUYECKOE U |TPaJlyMpOBOYHOTO rpaduka, pabore Ne 1-9
n1abopaTopHoe MeToz 100aBOK, METOJ
o0opy/oBaHue sl |CPaBHEHUsI CO CTaHIAPTOM,
peleHus ITorenunomeTpuyeckuil MeToga
npodecCHOHANBHBIX  |aHaIH3a.
3a1a4y DOTOKOJIOPUMETPUUECKUI
METOJI aHaJI3a
Pedpaxromerpus.
[Notenmomerpruyeckoe
TUTPOBAaHHUE ¥ HOHOMETPHS
[IK.16/H1 y8. yMeTh 1.0ntndeckne MeTonsl aHaMU3a. | OTYeT 1Mo
IJIAaHUPOBATH U MosekyasipHO-aOCOpOIMOHHBIN |TabopaTopHOH DK3aMeH, 3a7anue 4,
MIPOBOANTD CIEKTPAJbHBII aHAJIH3. pabore Ne 1-2 (Bompocsr. Ne 70-75)

XMMHUUYECKHE U
(U3UKO-XMMUYECKHE
9KCTIEPUMEHTHI,
00pabaThIBaTh U
HHTEPIPETHPOBATH
UX pE3yJIbTAThI

IIpoucxoxaenue
MOJIEKYJISIPHBIX CIIEKTPOB
noryonieHns. OCHOBHOH 3aKOH
cBetonornonieHnd. CrnexTp
noryomeHus. OnTudeckas
mI0THOCTh. KauecTBeHHBIN U
KOJINYECTBEHHBIN aHAJIU3 110
CIIEKTpPaM IOTJIOLIECHUS.
Mertob! onpesieNieHus
KOHIIEHTPAIIH BEIIECTB: METO/
IpagyHupOBOYHOTO rpaduka,
METOJI I00aBOK, METO/I
CpaBHEHHS CO CTaHApTOM,
METOJ] OIIpeAeTICHNUS
KOHIIGHTPAIUH 110 3HAYCHUIO
MOJISIpHOTO K03 (punmeHTa
MOTJIOIEHMsI. AHAIU3 CMeCU
OKpalleHHBIX BenlecTB. Beioop
TOJIIMHBI CJIOS1, JUTMHBI BOJIHBI 1
cBeTouibTpa.
UyBCTBUTENBHOCTH U TOUHOCTh
(hOTOKOJIOPIMETPHUIECKOTO
Merona aHaiuza. UK-
CHEKTPOCKOIIHSI, OCHOBBI
MeTOo/a, KaueCTBCHHBIN aHaJI13.

2.Pedpakromerpraeckuii MeTos
aHanu3a. MossipHas U yienbHas
pedpaxuus. YpaBHeHHEe
Jlopenua-JlopeHTia.
KauecTBeHHbIH U
KOJIMYECTBEHHBII aHaNu3.

3.JanpBaHUYECKUI DJIEMEHT,

Otuer o
nabopaTopHOi
pabore Ne3

PI'3, oTuer mmo

DK3aMeH, 3aJaHue 3,
(Bompocsr. Ne 67-69)

DK3aMmeH, 3ajaHue 3,




ypaBHenue HepHcra, pacuet pH,
MOTCHIITOMETPHUIECKOE
tutpoBanue MoHnomerpusi.
DNEeKTPOIHBIN TOTESHITHA,
ypaBHeHue HepHcra,
ralbBaHUYECKUII JIIEMEHT.
WHaukaTopHBIE 3JEKTPOJIBI U
3NeKTpoAb! cpaBHEHHUs. [Ipsamast
MOTEHI[MOMETPHS], ONIpeIeICHUe
pH.IloreHnuomerpuyeckoe
TUTpoBaHue. PacyeTr KpUBBIX
MOTEHI[IOMETPUUECKOTO
TUTpOoBaHud. KuciaorHo-
OCHOBHO€, OKHCJIUTEIBHO-
BOCCTaHOBHTEIBHOE
TUTPOBaHKE, TATPOBAHHUE TI0
METOMy OCAKICHUS U
KOMILIEKCO0Opa30BaHus,
HCIIONb3yEMBbI€ DJIEKTPOJIbI U
TCXHHUKA BBIIIOJIHCHUA aHAJIn3a.

5.KonaykromeTrpuueckuit
METOJ| aHaJInu3a. Y JielibHas U
SKBUBAJICHTHAS
JIEKTPOIIPOBOAHOCTD.
Konnykromerpuieckoe
TUTPOBAHKE, THITBI KPUBBIX
tutpoBanus. Onpenenenue T.0.
AmnmapaTypa 1 TeXHHUKa
BBITTOJTHEHHSL.

6.KynoHoMeTpHUeCKHEe METOIBI
aHanuza. 3akoHsl Dapaes.
Cnoco0bl n3MepeHus
KOJIMYECTBA DIICKTPHYCCTBRA.
lanbpBaHOCTATHYECKAS H
MOTEHIUOCTATHYECKAS
KYJIOHOMETPHSI.
Kynonomerpudeckoe
TUTPOBAHUE.

7 Ionsaporpaduyeckuit MeTon
ananu3a. [lomsporpaduueckas
BOJIHA, MPEJIEIbHBIN

1 (dy3MOHHBIN TOK, TOTEHIHA
noJyBoJHBL. KauecTBeHHBIN 1
KOJIM4ECTBEHHBII
noJsiporpaduuecKuii aHams.
AmnepoMeTpHdIecKoe
TUTPOBaHUE. THUIMBI KPUBBIX
TUTPOBAHUS. AHAIUTHYECKUE
BO3MOKHOCTH METOJA.
Bonbsramnepomerpuueckue
METOJIBI aHAJIH3A.
MNuBepcuonHas
BOJIETAMIIEPOMETPHSI.

8.Xpomatorpaduueckue
METOJIbI aHAJIH3a, UX
KI1acCH(DUKAIUS 110
arperaTHOMY COCTOSTHHIO,
MEXaHU3MY pacIpeIeIICHs,
croco0y NpoBeeHUs poLecca.
AncopOrrionHas
xpomatorpadus. Mzotepma
JIbarmiopa. AncopOeHTHI,
monBwkHEIE (ha3bl. [lomyduenne u
aHaju3 xpomarorpamm. Bpems

nabopaTopHOU
pabote Ne4-7

Otuer o
nabopaTopHOH
pabore Ne 8-9

(Bompocsr. Ne 50-57)

DKk3aMeH, 3agaHue 3,
(Bompoc Ne 58)

DK3aMeH, 3aJjaHue 3,
(Bompocsr. Ne 59-63)

Dk3aMeH, 3aJaHue 3,
(Bompocsr. Ne 64-66)

DK3aMeH, 3a1aHue 2,
(Bompocsr. Ne 75-80)




yIep)KUBaHMUs, YAEPKUBACMBbIN
00BpeM. AHaJIH3 ra3oB U
)kuakocren. PacnipenenurensHas
xpomatorpadus. Kosppunuent
pacupenenenus. bymaxsas u
TOHKOCJIOHHAsA XpoMaTorpagus.
Koa¢punnent npodera R.
HonooOmenHast
xpomarorpadust. 1oHuTsI,
0OMCHHAs1 eMKOCTb
(cTatuyeckast M TMHAMUYECKAs).
Psinp1 copbupyemocTy.
Koaddrmument pacrpenenenus u
(axTop pa3mencHns HOHOB.
OcamogHast xpomarorpadusi.
CriocoObI IpoBeIeHUS
npouecca. BeicoTa 30HbI,
BBICOTA NIUKa. AnnapaTypa,
IpUMeHsieMas B
xpoMmarorpaduu, 1eTeKTOPbI s
(UKCHPOBaHUS U3MEHEHUS
COCTaBa BBIXOJSIIEH U3 KOJIOHKH
CMECH.

2. MeToauka olleHKH 3TaoB (l)OpMI/IPOBaHI/IH KOMIIeTEHIIMH B PaMKax IUCHUIIJIHHBI.

[TpomexxyTouHast aTTecTanus Mo JMCHUIJIMHE IPOBOIUTCS B 4 ceMecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HampaBlieH Ha OIEHKY chopmupoBanHocTH KommereHmuid [1K.16/HU. Dk3amMeH mpoBOISATCS B YCTHOMH
dopme no 6uneram, popma sK3aMEHAIMOHHOTO OMIIeTa, TUAna30H BOMPOCOB M 3aJlaHUM K HUM, a TaKKe
KPUTEPHUU OLICHKU MTPUBECHBI B MACTIOPTE IK3aMEHAIIMOHHOTO OuieTa.

Kpome toro, chopMrUpOBaHHOCTh KOMIETEHIIMH POBEPSETCS MPHU MPOBEAECHUU MEPOIPUATUI TEKYIIETo
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasznena 1.

B 4 cemecTpe 00s3aTenbHBIM ATANIOM TEKYIIEH aTTECTAllUU SBISAIOTCS pacdeTHO-rpaduuecKkoe 3aJaHue
(PT'3), xoHTpospHas paboTa, OTUETHl MO JIabopaTOpHBIM paboram. TpeOoBaHus K BblogHeHHIO PI'3,
KOHTPOJILHOHM paboThl, OTYETY MO JabopaTOpHOIl paboTe, COCTaB M MpaBWJia OLIEHKU C(HOPMYIHUPOBAHbI B
nacrniopte PI'3(P), koHTposibHOI paboThI U MpHIIOKEHUH 1.

OOu1me npaBuiia BEICTABJICHUS OLIEHKH 110 AUCLUILIMHE ONPEIENSIOTCs 0allIbHO-PEUTHHTOBON CUCTEMOM,
IIPUBEIEHHON B paboyeil mporpamMMe yueOHOM TUCIIUIIIUHBI.

Ha ocHOBaHuM NpHUBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIU BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHuuu [1K.16/HU, 3a kotopble oTBe4aeT AUCHMILINHA, HA Pa3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETECHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOpPETUYECKOE COJIepKaHNE Kypca OCBOCHO YaCTHYHO, IPOOENbl MOI'YT HOCUThH CYILIECTBEHHBIH XapakTep,
HE00XO0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOEHHBIM MaTepUaioM CpOPMUPOBAHBI HE IOCTATOYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMON 0OydeHUs y4eOHbBIX 3aJaHUil HE BBINOJHEHbBI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OIIUOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS pPAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COJepKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXO/MMBbIE MPAKTHYECKUE HAaBBIKU PabOTHI C OCBOEHHBIM MaTepHaIOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMoil 0O0ydeHus y4yeOHBIX 3a/laHui BBIMOJIHEHO, HEKOTOpPbIE
BUJIbI 33/1aHUH BBITIOJHEHBI C OIIMOKaMHU.

Ba3oBblii. YpoBeHb BBITIONHEHHS pabOT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETHUECKOE
coJiep)KaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOeioB, HEKOTOPHIE MPAKTHYECKAE HABBIKM PAaOOTHI C



OCBOCHHBIM MaTepHajioM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE NMPEIYCMOTPEHHbIE MPOrpaMMoil oOydyeHus
yueOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBHIMIOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJbHBIM
YHCIOM 0aJIOB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUI, BO3MOXKHO, COJIEPKAT OITHOKH.

IIponBuHYTHI. YPOBEHD BHIMOIHEHHS pabOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HE0OXO0AMMbIE TPAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OOy4eHHs YydeOHbIC 3amaHUs
BBINIOJTHEHBI, KAYECTBO UX BBIMOJIHEHUS OLIEHEHO YHCIIOM 0alIoB, OJM3KUM K MaKCHUMAIIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYTapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «PU3HKO-XUMHUYIECKHUE MCTOABI aHaJIM3a», 4 CEMCCTP

1. Meroauka oneHKH

DK3aMeH MPOBOAUTCS B yCTHOU (hopme, 1o OmiietaM. buser ¢opmupyercs 1o criemyromemy
MIPaBUJTY: TIEPBBIA BOIIPOC BBIOMpAETCs W3 Juama3oHa BorpocoB 1-18, 39-49, Bropoii Bompoc u3
Juana3oHa BompocoB _ 19-38 , TPETHA BOMPOC M3 JMarna3oHa BOMpocoB 50-66, uerBepThIit
BOMPOC M3 Jauana3oHa BorpocoB 67-80 (cmmcok BOMpoCOB NpWBEACH HWKE). B xome sk3ameHa
IperoaBaTesb BIPaBe 3a/1aBaTh CTYICHTY JIOMOTHUTEIBHBIE BOIIPOCKH M3 00IIero nepedns (1. 4).

OHGHI/IBaeMI)IMI/I napaMeTpaMI/I HpI/I BBIITOJIHCHU N BaILaHI/If/'I ABIISICTCA 3HAHHC
TEOPETHYECKOr0 Marepuajga U YMEHHUE NPUMEHSATh €ro s PElIeHUs KOHKPETHBIX 3a7ad U
3aJaHUH.

Kaxxnoe 3amanue 3xK3aMeHAIIMOHHOr0 OMeTa oreHuBaeTcst ot 5 1o 10 0amios.

DopMAa >K3aMEHAIMOHHOTO OrTeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
Pakynerer MTO

Buaer Ne
K 9K3aMEHY 10 JUCHUIUINHE «DU3MKO-XUMHUUECKHE METO bl AaHAJIN3a)

1. ATOMHO-aOCOPOIIMOHHBIN METO/ aHalIM3a: CYIIHOCTh METOJa, aTOMU3AaTOPhl, HCTOUHUKHI
U3JTY9EHHUsI, MOHOXPOMATOPHI, CBETOTIPHEMHHUKH.

2. 3axkonsl Papanes. CriocoObl H3MEPEHUs KOJTMYECTBA IIEKTPUUECTBA.

3. PaccumnTaiiTe moTeHIIMANT BOIOPOTHOTO JIEKTpoa, morpyxeHHoro B 0,05 M pactBop
NH4OH (K =1,76 +10). CocTaBbTe 31eKTPOXHMHUUECKYIO CXEMY TalbBAHHYECKOT0 HTEeMEHTa
JUTS U3MEPEHUS TaHHOTO TOTeHIIMANA, HAMMUIIIATE MPOIECCHl Ha SJIEKTPOIaX.

4. JIns onpeieNieHust HUKENsl ¢ AMMETHIITITHOKCUMOM HABECKY CTalld PACTBOPSIIOT U
pasz6asistoT pactBop 10 100,00 M. 5 M pacTBopa nomernaroT B koady Ha 50,00 mu, 1o6asi-
SFOT HEOOXOTMMBIE PEAKTUBBI, pa30aBIISAIOT BOJIOH 10 METKH U oTomMeTpupyroT mpu 1= 1,0 cm,
A=470 uwM (& = 1,3-10%). Beraucmuts Maccy HaBECKH CTaJIU JUIsl aHAJIN3a, €CJI ONTUMAIbHOE
3Ha4YeHHE OoNTHYeCKOM TioTHOCTH 0,435 m MaccoBast 107151 HUKesl B ctanu paBHa 0,5%.

YTBepkaato: 3aB. Kadeapoit noixHOCTh, DO
(moamucs)

(mata)

2. Kputepuu oneHKku
* OtBeT Ha HK3aMEHAIMOHHBIM OMJIET CUMUTAETCS HEYAOBJETBOPUTEIbHBIM, €CIIU CTYJICHT IPU
OTBET€ Ha BOIPOCHI HE JAaeT ONpEACICHUI OCHOBHBIX IOHSATHHA, HE CIIOCOOCH MOKa3aTh



NPUYUHHO-CJICCTBCHHBIC  CBSI3M  SIBIICHUM, TPH  PEIICHUH  3aJa4d  JIOTYCKaeT
MPUHITMITHATILHBIC OIITMOKH, OIICHKa cocTaBisieT MmeHee 20 bannos.

* OTBeT Ha 3K3aMCHAIMOHHBIN OMJICT 3aCUMTHIBACTCS Ha MOPOTrOBOM YPOBHE, €CIIU CTYACHT MPH
OTBETEC Ha BOIPOCHI JIACT OIPEICICHUE OCHOBHBIX TOHITHUH, MOMET IOKa3aTh MPHUYUHHO-
CJIC/ICTBEHHBIC CBSI3U SIBJICHUH, NPHU PEIICHUH 3aJa4d JONMYyCKAaeT HENPUHIIMITHAIBHBIC
OImMOKH, HAPUMEP, BEIUUCIUTEIbHBIC, OlleHKa cocTaBiisieT 20-24 6anna.

* OTBeT Ha JK3aMCHAIIMOHHBIN OWJIET (TecT) OWJIET 3aCYMTHIBACTCS HA 0a30BOM YpPOBHE, €CIH
CTYACHT TpH OTBETe Ha BONPOCH (HOPMYIUPYET OCHOBHBIC TOHATHUS, 3aKOHBI, JaeT
XapaKTEPUCTHKY TMPOIECCOB, SIBJICHHWM, TMPOBOJAUT aHAINU3 TMPUYMH, YCIOBHUH, MOMKET
NPEJCTaBUTh Ka4eCTBEHHBIC XapaKTCPUCTHKH IPOIECCOB, HE JIOMYCKAeT OMIMOOK TIpU
pEeLICHUH 33a4uu, OlleHKa cocTaBisteT 25-30 b6annos.

* OTBeT Ha 3K3aMCHAIMOHHBIA OWiieT (TecT) OMJIeT 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE,
€CIIM CTYJASHT IpPU OTBETE Ha BOIPOCH TMPOBOJUT CPABHUTEIILHBIA aHAJIM3 IOIXOJIO0B,
MIPOBOJMT KOMIUICKCHBIA aHAJIN3, BBIABISECT MPOOJIEMBI, NpPEAaracT MEXaHW3MbI PEIICHUS,
CHOCOOCH TMPEJACTaBUTh KOJMYCCTBEHHBIC XAPAKTEPUCTUKH OIPEICICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC TNPUMEPHl W3 TPAKTUKH, HE JONYCKaeT OIMUOOK M CIIOCOOCH
000CHOBATh BEIOOP METO/Ia PEIICHUS 3a]]a9H, OIICHKa cocTaBisieT 36-40 bannos.

3. IlIkajaa oueHKH

B 00mieit orieHke 1o JUCIUIUIMHE 3K3aMEHAIMOHHBIC OAJITBl YYUTHIBAIOTCS B COOTBETCTBHH C

paBWJIaMd  OaJIbHO-PEHMTHHIOBOM  CHUCTEMBI, INPHUBEICHHBIMH B paboyeii mporpamme
JUACIIUILIHHEL.
OOmiast omeHKa MO JUCHUIUIMHE CKJIAJIBIBACTCS M3 OLCHKU 3a dk3aMeH (MuHEMyM 20 Oayuios,
MakcuMyM 40 OayIoB) U CyMMBI TEKYILMX OLIEHOK 33 CEMECTp 0 OaJIbHO-PEUTHHIOBON CHCTEME
(MuanmyMm 30 GaruioB, MmakcumyM 60 6amnoB). CoOTBETCTBUE OATUIOB C TPAIUIIMOHHON OIEHKON U
orenkoit ECTS mpencraBieHo B Ta0IUIIEC HIKE.

93- | 90- | 87- | 83 | 80- | 77~ | 73 | 70- | 67- | 63- | 60- | 50- | 25
98100 o7 | 92 | 89 | 86 | 82 | 79 | 76 | 72 | 69 | 66 | 62 | 59 | a9 | 0%
A | A | A [ B+ | B | B | C+r | CclcCc [br| DD E [ FX]|F
OTJINYHO Xopouio YAOBJIETBOPUTEIILHO HCYJIOBJICTBO-PHTENBHO

4. BOHpOCBI K 3K3aMCHY IO TUCHUIIIMHE «DUBHUKO-XUMHUICCKHE MCETOJbI aHaJIu3a»

1. Knaccuduxanust onTHYeCKrue METOI0B aHaK3a 110 U3y4aeMbIM 00BEKTaM, M0 XapaKTepy
B3aUMOJICUCTBUS C JIIEKTPOMArHUTHBIM U3JTy4YE€HUEM, 10 MIPUPOJIE IHEPTETUUECKUX
MEPEX0JI0B.
2. MonekynsipHO-a0COpOIIMOHHBIN ClIeKTpaNbHbIN aHanu3. [IpoucxoxaeHne MOIeKyIIpHbIX
CIIEKTPOB TOTJIOIICHHUS.
3. CrieKkTp MOTJIOIICHHS CBETa, €T0 XapaKTepuCTUKU. KauecTBeHHBIN 1 KOTUYEeCTBEHHBIH
aQHAJIN3 110 CIEKTPaM MOTIOUICHUS
4. CymHocTh (OTOKOIOPHUMETPUIECKOTO METO/1a aHalu3a. BEIOOp oNnTUMAaNbHBIX YCIOBHIA
omnpezeneHus B GOTOKOJIOPUMETPUUECKOM METO/JIE aHAJIN3A.
5. OCHOBHOM 3aKOH CBETOIMOTJIONIECHHUSI.
6. MeTobI ompe/ielieHrsT KOHIISHTPAITUHU BEIIECTB: METO]T TPAyUPOBOYHOTO Tpadrka, METOT
n00aBOK, METOJ] CPAaBHEHUS CO CTAHAAPTOM, METO/T
ompe/eseHUs] KOHIIEHTPAIMU 10 3HAYSHUIO MOJISIPHOTO KO3(PHUITMEHTA MOTJIONICHUSI.
7. AHanu3 cMecH OKpaIlIeHHBIX BEMIECTB (DOTOKOIOPUMETPUUECKUM METOJIOM aHAIH3A.
8. Iuddepenunansuas poTOKOIOPUMETPHSI.
9. UyBCTBUTENBHOCTh U TOYHOCTH (POTOKOJIOPUMETPHUECKOTO METOIa aHATTN3a
10. UK-criekTpocKoIrsi, OCHOBBI METO/Ia, KAYECTBEHHBIN aHAJIH3.
11. AToMHO0-aOCOPOLIMOHHBINA METO]T aHANIM3Aa: CYIIHOCTh METO0/1a, aTOMU3AaTOPbI, HCTOYHUKH
W3IIY9CHHS, MOHOXPOMATOPHI, CBETONPUEMHUKH



12. DMHUCCHOHHBIN CIIEKTPAbHBIN aHAIH3, TCOPETUYECKHE OCHOBBI METO/I0B, 00JIaCTH
MIPUMEHEHUS.

13. Pedpakromerpuueckuii meron ananusa. [lonspusanus nedopmaryu, >IeKTPOHHAS U

aTOMHas NOJIIpU3alus, NOJIpU3aLKs OpUEHTAlUN

14.ITokazatenb nIpeaoMIIeHUs, ero (U3NIECKUN CMBICI, (PAKTOPBI, BIMSAIONIUE HA €TO

BEJINYUHY.

15. MomnsipHas u ynenbHas pedpakius. Ypasaenue Jlopenma-JlopenTna.

16.5lBnenne TOMHOrO BHYTpPEHHEro oTpaxeHus. [lpeaenpHble yrabl MNafgeHUs WU
MIPEJIOMIICHUSL.

17. PedpakromeTpusi: KaueCTBEHHBIA U KOJMUYECTBEHHBIN aHATIN3 BEILIECTB.

18. AnautuBHOCTE pedpakiuu. Mcnonap30BaHKE MpaBuiia aaJUTHBHOCTH.

19. Knaccudukanus 31eKTpOXUMUYECKAX METOJIOB aHATIN3a TI0 U3MEPSEMOMY MapaMeTpy.

20. DnexkTpoaHbIM MOTEHIIMAaN, ypaBHeHUE HepHceTa, rabBaHUYECKUN 3JIEMEHT.

21. Dnekrponsl | poma, Il poma, MOHOCENEKTUBHBIE AIIEKTPOIBI (PUMEPHI JIIEKTPOJIOB,
cXxeMmatuyeckoe 0003HaYeHHE, HIEKTPOAHAS PEaKus, pacuer
MOTEHITHAA)

22. oHOCENEKTUBHBIE AJIEKTPOAbl. CTEKJISTHHBIN AJIEKTPO/I.
23. [Ipsimas moTeHuuoMeTpusi, onpeaenenue pH pacteopa.
24. IToreHIMOMETPUYECKOE TUTPOBAHHUE.
25. Bupl IOTEHIIMOMETPUYECKOTO TUTPOBAHUS (KUCIOTHO-OCHOBHOE, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHOE, TATPOBAHUE IO METOLY OCAXICHUS U
KOMILJIEKCOOOpa30BaHus), UCIIOIb3yEeMbIE HJIEKTPOIbI U TEXHUKA BBHITIOJTHECHHUS aHAJIH3a.
26. DnexTpuyecKas IpOBOAUMOCTb, SKBUBAJICHTHAS U YAEIbHAs DIEKTPOIPOBOAHOCTD.
@DakTOphbI, BAUSIOLIUE HA AIEKTPOIPOBOIHOCTD.
27. llpsimast KOHLYKTOMETPHsI U KOHIYKTOMETPUUYECKOE TUTpOBaHKE. KpuBble TUTpOBaHUS
(puBECTH PUMEPBI).
28. 3akonbl Dapages. DNEKTPOXUMHYECKUI SKBUBAJICHT.
29.CniocoObl H3MEpEHHUsT KOJIMIECTBA SJIEKTPUIECTBA.
30. YcTpocTBO M NPUHUMI JAEHCTBUS I'PAaBUMETPUUYECKUX, Ta30BBIX M TUTPALMOHHBIX
KYJIOHOMETPOB.
31. 'anpBaHOCTaTHYECKASI U TOTEHIIMOCTATUUYECKAS KYJIOHOMETPHSL.
32. Kynonomerpuueckoe TutpoBanue. [Ipumeps! KylToHOMETPUUYECKOTO TUTPOBAHHUS.
33. CymHocTh nosisiporpauyeckoro MeTo/ia aHaiusa.
34. Tlonsiporpaduyeckasi BOJHA, NpeAeabHbIN 11U y3nOHHBIN TOK, TOTEHILIMAJ ITOJTYBOJIHBI.
35. KauecTBEeHHBIN U KOJIMUYECTBEHHBIN MOISApOrpapUuecKuil aHanums.
36. BonbprammepomMeTpruecKMe METOIbl  aHaNM3a. BoibTammepHas ~ KpuBas, €€
XapaKTEPUCTHUKHU.
37. luBepcuoHHas BOJIbTaMIIEPOMETPHSI.
38. AmnepoMeTpudecKkoe TUTPOBAaHUE, INPUMEPHI TUTPOBAaHUS C YKa3aHHMEM KpHUBOMU
tutpoBanus, PB, OB, nuHANKaTOPHOTO 3JEKTPO/Ia, AIEKTPOIa
CPaBHEHHs, HallUCAaTh YPaBHEHUs PEaKLUH.
39. Xpomarorpaduyeckue METObl aHAJIN3a, UX Ki1acCu(UKaLUs 110 arperaTHOMY
COCTOSIHUIO, MEXaHU3MY paclpeiesieHus, ClIoco0y MpoBeIeHUs
[Tpouecca
40. AncopOumonnast xpomatorpadus. 3akoH aacopomnronHoro 3amernienus M.C. [[Bera.
41. N3otepmel Jlermropa n @peiinanmxa.
42. XpomaTorpaMma, €€ OCHOBHbBIE XapaKTEPUCTUKH
43. KayecTBeHHbIN 1 KOJMYECTBEHHBIN XpoMaTorpagpuueckuii ananus (MEeTO/Ibl:
abCcoMOTHON KaTMOPOBKU, BHYTPEHHEW HOMaIU3allui, BHYTPEHHETO
CTaHapTA).
44. Kononounast pacmpenenutensHas xpomarorpadus. Kosddumment pacnpenenenus,
(bakTop pa3aeneHus.
45. BymakHasi 1 TOHKOCJIOHHast XpoMarorpadus: NoABMKHAs U HENOBIKHAS (a3bl,



MOJy4EeHUE U paclIupoBKa XpOMATOrpaMMbl, KAUECTBEHHBIA U
KOJIMYECTBEHHBIN aHAIN3.

46. NonooOMmenHass xpomarorpadusi: KiacCU(UKAUS W CBOWCTBA HOHUTOB, YPaBHCHHS
MOHHOT'O 0OMEHA, MOABM)KHBIE U HETIOIBIKHBIE (Da3bl.

47. Obmennas emxocts monuta: COE, JIOE, ITJOE. B kakux ycloBHsSX €€ HU3MEpSIOT.
DopmyIbl Ui pacuera BCeX BUJIOB OOMEHHONW €eMKOCTH.

48. YMsrueHue *KecTKOH BOJIbl METOI0M HOHHO-OOMEHHO XpoMaTorpaduu.

49. Ocanounas xpomarorpadus. (mpuMepsbl)

50. PaccuuTaiiTe moTeHIMANI KaJMUEBOTO JICKTPOIa, MorpyxeHHoro B 200 M pacTBopa
HUTpaTa Kaamus, coaepxamiero 3,36 r conmu Cd(NOs3), mpu temmeparype 18 °C orHOCHTENBHO
CTaH/IapTHOI'O BOAOPOJHOIO EKTpoaa. COCTaBbTE IJIEKTPOXUMHUECKYIO CXEMY
raJIbBAHMYECKOTO JIEMEHTA JIUIsl MU3MEPEHUs JAaHHOTO MOTEHIMala, 3allUIINTE MPOLECChl Ha
AIIEKTPOAX.

51. PaccuuTaiiTe moTeHIIMAT BOJIOPOIHOTO JIEKTpoa, morpyxeHHoro B 0,05 M pactsop
NH4OH (K =1,76 +10°). CocraBbTe AIEKTPOXUMUYECKYIO CXEMY rajJbBaHMUYECKOTO 3JIEMEHTa
JUTSL U3MEPEHUs JaHHOTO TIOTEHIMaNa, HAIUIIUTE MPOLIECCHl Ha AIEKTPOAaXx.

52. PaccuuTaiite pH pacTBOpa Xjtopuaa aMMOHUS, €CITH HAMPSKCHUE TAIbBAHUYECKOTO
3JIeMeHTa, cocTaBIeHHoro u3 crexisianoro (E° = -0,3 B) 1 kamomensHoro 91ektpoioB (Eaow. on-
na= 0,282 B), paBro 0,24 B. CocTaBbTe 371€KTPOXUMHUECKYIO CXEMY rajlbBaHUYECKOTO
9JIEMEHTA, HAIMIIUTE IMPOLIECCHl Ha AIIEKTPOIaX.

53. Onpenenute MOoTEHIMAN cepeOPsTHOTO 3JIeKTpoia B pactBope KBr B MoMeHT, korna
ortutpoBano 60% KBr (ucxognas C (KBr) = 0,1 mons/i). CocTaBbTe 3IEKTPOXUMUYECKYIO
CXEMY rajbBaHUYECKOI0 JIEMEHTA JJI1 U3MEPEHUS IaHHOTO MOTEHIMaJa, HAMUILIUTE IPOLIECCHI
HAa DJIEKTPOJIaX.

54. PaccunTaiiTe NOTEHIMAI IIJIATHHOBOTO JIEKTPOA, MOTPYKEHHOTO B PacTBOP,
coaepxkarmuit 0,01 Mmons HUTparta kanus u 4,5 r HuTputa kanusa B 100 mu1 pactBopa
OTHOCHUTEIIbHO KaloMeNbHOTO 31EKTPOAA (Exanon. on-a = 0,282 B).. CocraBbTe
ANEKTPOXUMHUUYECKYIO CXEMY ralbBAaHMYECKOT0 JIEMEHTa ISl K3MEPEHUs JaHHOTO MOTEeHIINaNa,
3alMILIUTE IPOLIECCHI HA AIEKTPOIAX. .

55. PaccunTaiiTe OKHCINTEIbHO-BOCCTAHOBHTENBHBI TIOTeHIHAN cucteMsl Sn2*/ Sn* B
MOMEHT, Kora orrutpoBano 30% Sn”*(ucxomnas C (Sn?*) = 0,5 momns/i. CocraBbre
AIIEKTPOXUMHUYECKYIO CXEMY TaJbBaHUYECKOI0 3JIEMEHTA JIJIsl U3MEPEHUs JAHHOTO MOTEHIMaNa,
HAIUIIATE MPOIECCHl HA AJIEKTPOAAX.

56. Paccunraiite koHueHTpanuio pactBopa FeCly, ecu HanpsbkeHHe rabBaHUYECKOTO
3JIEMEHTA, COCTOSILETO U3 KEJIE3HOT0 U XJI0pcepeOpsHOro 3eKTPoaoB (Exiopcepsnna = 0,204 B),
paBHo 0,68 B. CocTaBbTe 3JIEKTPOXUMHUYECKYIO CXEMY TaIbBaHUYECKOTO 3JIEMEHTA, HAITUIIINTE
IIPOLIECCHI Ha DJIEKTPOIaX.

57. PaccunTaiiTe noTeHIMAaN aTFOMUHUEBOTO JIEKTPO/Ia, TOTPY>KEHHOTO B PacTBOP,
conepskamuii 13,35 r xnopuna amomunaus B 500 M1 pacTBopa OTHOCUTENBHO CTaHAAPTHOTO
BOJOPOJHOTO 1eKTpoAa. COCTaBbTE IIEKTPOXUMHUECKYIO CXEMY ralbBaHUYECKOIO 2JIEMEHTA
JUISL U3MEPEHHUsl JTaHHOTO MOTEHIIMAJA, 3alUILIUTE POLIECCHl Ha AJIEKTPOIAX.

58.Comporusnenue 0,1 H pacTBopa Xj0puja Kajaus B siuelike C 3JIEKTpOoAaMu Iiomaasio 1,2
oM m paccrosHueM Mexay HuMu 1,0 cm, paBHo 21,5 Om. Omnpenenuts YAEIbHYIO U
SKBHUBAJIEHTHYIO 3JIEKTPOIIPOBOJAHOCTD.

59.  VkcycHyr0  KHCIIOTY B  AalETOHUTPWIE  TUTPOBATM  KYJIOHOMETPHYECKH
AIIEKTPOTr€HEPUPOBAHHBIMU OH  wonamu. Touky SKBHMBAJICHTHOCTH  OIPEIEINISIH
MOTEHLIMOMETPUYECKH. BBIYUCINTE MOJIIPHYIO KOHIIEHTPAIMIO YKCYCHOM KHCIOTBI, €CIIU NPHU
cuie Toka 25,0 MA Bpems snekTponnsa cocTaBuiiol07 ¢ u o0beM HCCIeI0BaHHOTO pacTBOpa
40,0 M.

60. 10 mn pactBOopa OHMXpomara Kajlusi HOMECTHJIM B 3JIEKTPOXMMUYECKYIO SYEHKYy,
no6asun pactBop skenesa (ll) u mpoBenu TUTpoBaHHME OMXPOMAT-UOHOB T'€HEPUPYEMBIMHU



nonamu kene3a () mnpu cuie toka 100 MA B TedeHun 25 muH. OnpeneiuTh MOJSPHYIO
KOHIIEHTPALIMIO SKBUBAJIEHTa OMXpoMaTa Kajusl.

61. DHwanmn  watpus B oObeme 20,0 M ompeAenwyii  THTPOBAHUEM
3JIEKTPOr€HEPUPOBAHHBIMU MOHAMHM BOJOPOAA B IPUCYTCTBHUM METHIIOBOI'O OPAH)KEBOTO.
Oxpacka MHAMKaTOpa U3MeHWiIach dyepe3 5 MuH 12 ¢ npu cune Ttoka 45 MA. PaccuuTaiite
KOHIICHTpaIuo (/1) IMaHW1a HaTPHSI.

62. PaccumTaiiTe Maccy BBIICJICHHOTO MeETajula, €CIM JJIEKTPOJIM3 BEIH B PAacTBOpE
cynbdaTa meau 3,2 MUH IpH cUJie ToKa 2 A.

63. Kampimii B pacTBOpe OTTUTPOBAIM HOHAMH OSTHIICHAMAMUHTETPAAIeTaTa, KOTOPHIE
IFeHEPUPOBAINCH B KYJIOHOMETPUYECKOH sueiKe U3 COOTBETCTBYIOLIEIO PTYTHOI'O KOMILIEKCA.
Boruncnute Maccy (MKr), €cid TUTpoBaHue Bejnoch 65 ¢ npu cune Toka 3,0 MA (B
renepupoBannu 1 Mosib DJITA y4acTBYIOT 2 3J€KTpOHA).

64. Ilpu momsporpadmpoBaHUM  CTAHAAPTHBIX PACTBOPOB MEIU MOJYYHIN CIETYyIOIINe
pe3yJbTaThI:

Ceu'10%, r/Mn  0,50; 1,00; 1,50; 2,00
h,mMm 9,0, 17,5; 26,2; 35,0

PactBopunu naBecky narynu maccod 0,069 r wu pactBop pazbaBunu g0 50 ML
Boruncnute MaccoByro 10y110 Me€IU B 00paslie, €ciii BbICOTa BOJHBI Ha IMOJISIpOrpaMMe paBHA
11,0 Mm.

65. OmnpenenuTh KOHUEHTpPAIMIO Menu  (MI/JI) B HCCIEIyeMOM pacTBOpE, €CIU IpH
amriepomerpuueckoM tutpoanuu 50,0 mit atoro pacrBopa pactsopoMm 0,01 M DATA nonyunnu
CIIEIYIOIINE PE3YIbTaThI:

VOIATA),mMa 0,00; 0,50; 1,00; 1,50; 2,00; 2,50; 3,00
lg, MKA 22,5; 16,0; 10,0; 3,75; 0,50; 0,50; 0,50

66. OmnpenenuTh KOHUEHTPALMIO [MHKA (MI/J) B HCCIEAYyeMOM pacTBOpE, €CIH Mpu
amriepomerpudeckoM TtutpoBanuu 10,0 mi storo pactBopa pactBopom Ka[Fe(CN)e] ¢ T
(K4[Fe(CN)s]/Zn)= 0,0024 4 r/cm® momyunny cieyomume pe3yibTaThi:

V(K4[Fe(CN)¢]),ma 0,00; 0,20; 0,40; 0,50; 1,00; 1,50; 2,00
lg, MKA 30,0; 30,0, 31,0; 40,0; 94,0, 146; 200
67.Berunciute MoisipHyto pedpakmuio BuHWmoauga (CH,=CHI), ecmu mnoka3zarens
npesnomieHuss paBeH 1,5385, a mnotHocte — 2,037 r/em’. CpaBuute ee co 3HaueHUsAMHU R,
pacCUYMTaHHBIMH IO pePAKIIUIM aTOMOB H CBSI3EH.

68. Beruncnute MOISIpHYIO pedpakuuio BanepraHoBoil KuciaoTel (CH3(CH2);COOH), ecnu
mokasarenb mpenomieHus pases 1,4085, a mrorHocts — 0,9391 r/cm®. CpaBHuTe ee co
3HauUeHUsIMHU R, paccYMTaHHBIMU MO pepakIMsIM aTOMOB U CBS3EiH

69.Borunciantsy MonsapHyio pedpaknuto TpuxiopatwieHa (CHCI=CCI,), ecnu mokasartens
npenomienus pased 1,4773, a mmorHocts — 1,4650 r/em®, CpaBHute ee co 3HaueHUsIMH R,
paccuyuTaHHBIMU TIO pedpakIusamM aTOMOB U CBSI3€Hl.

70. JIns onipenesicHusI HUKEIIS ¢ JUMETHITIHOKCHMOM HaBECKY CTaIH PACTBOPSIOT U
pasz6asistoT pactBop 10 100,00 M. 5 M pacTBopa nomernaroT B koaody Ha 50,00 mu1, 1o6aBi-
SFOT HEOOXOIMMBIC PEAKTUBBI, pa30aBIISIOT BOIOW 0 METKH U oTomMeTpupyroT ipu I1= 1,0 cm,
A=470 uM™ (g = 1,3'104). Bbruncnuth Maccy HaBECKHU CTalM JJIsl aHAJIU3a, €CJIH ONTUMAIIbHOE
3Ha4YeHHE onTudecKoi iotHocTH 0,435 u MaccoBast 1o HUKes B ctanu  paBHa 0,5%.

71. HaBecky cranu, maccoit 0,1 T, pacTBOpHUIN M MOMECTUIIM B MEPHYIO KOJIOY €MKOCTBHIO
50 mut. [IpuroToBWIIM CTaHIAPTHBINA pacTBOp HuKes, coaepxariuii 200 mxr Ni B 50 M. Uepes
o0a pacTBOpa MPOMYCTHUJIM CBETOBOM IMOTOK WHTEHCHUBHOCTHIO 130 MKA. HHTEHCHBHOCTH
CBETOBOTO MOTOKA MPOIIEAIIEr0 4Yepe3 CTaHAAPTHBIM pacTBOp cocTtaBuia 78,9 MKA, uepes
uccienyemblii pactBop -70 MxA. Tonmuna kroBeTsl 1 cM. OnpenenuTsb MacCOBYIO JIOJTIO
HUKEJIS B CTAJIH.

72. HaBecky cramu, maccoid 1,0000r, pactBopuiu B konbe BMectumocTh 50 mit. JIBe
poObI o 20,00 mut moMecTHiH B K010 BMecTUMOCTRIO 50 Mit. B ogHy K010y mo6aBumm



pactBop, coaepsxammii 0,0030 r Bananus. B 06e kon6s! npummnn HyO; u noBenu Bogoi 10
MeTKHU. Beruncianth MaccoByro 1oito BaHaaus (%) B cTayiu, eciid Ipu (poToMEeTpHUpOBaHUU
pactBopoB noyuariia Ax= 0,270 u Ax:,=0,540.

73. OtHOCHUTENBHAS ONTHYECKAsl MIOTHOCTh PAacTBOpa CyNb(OCATUIMIATHOTO KOMILIEKCA
xene3a(lll) papua 0,290 (I= 5 cm). BerauciuTh KOHIEHTpALUIO jKene3a (MOJIb/JT), €CIH PacTBOP
cpaBHenus coaepxkan 0,0576 wmr keneza(lll) B 50 mu, a MomspHBIA KO3 IHUIIUESHT
CBETONOMIIONIEHHs cyabpocanuuuiaraoro kommiekca xenesa(lll) pasen 3000.

74. B nBe MepHbIe KOJIOBI BMECTUMOCTHIO 110 100 mut momectunu 1o 20,00 M1 cTOUHOM
BOJIbI, 100ABUIM HEOOXOAUMBIE PeakTUBbL. B omHy u3 ko6 no6asunu 10 Mt cTanIapTHOTO
pactBopa CuSO,4 ¢ T(Cu) = 0,001 r/mi. B 06e k0JIObI BBEIM pacTBOp aMMHAKa U pa30aBUIN
BOJIOM 10 MeTKU. OnTryeckas INIOTHOCTh UCCIIEAYEMOI0 pacTBOPa U TAKOTO YK€ pacTBOPa €
no6askoit Cu paBHBI Ax = 0,280 1 Axicr = 0,320 cooTBeTcTBeHHO. ONIpeIeTUTh KOHIICHTPAITHIO
MeJU B CTOYHOH BOJE.

75. IIponyckanue pacTBOpa ¢ KOHIIeHTparuen xkemne3a 137 Mxr B 1 M1, usmepenHoe npu 485
HM B KioBeTe TommmHoW 2 cm, paBHO 30,6%. Paccumraiite Momnspubii koddduimueHt
MOTJIOLIEHHS 3TOTO BEIIECTBA.

76. Kononka o6wemom 200 mut 3aroHeHa cyibgoyrieM. KoarmdecTBo BObI, MPOIYIICHHON
yepe3 KOJIOHKY JI0 TOSIBICHUS B (UIbTpaTe MOHOB Kanblus, cocTaBmwio 11,35 1. XKectkocTh
BOJbI paBHa 7,07 MMOIB-9KB/11. OnpenenuTh OOMEHHYI0 EMKOCTh KaTHOHUTA.

77. Cxonbko rpaMMoB kobanbTa (1) ocranercs B pactBope, eciu 4epe3 KOJIOHKY,
3anojiHeHHyto 5,0 T kaTnoHuTa, nponyctwin 200 M1 pacTBopa cojid KoOaibTa ¢
koHueHtpanuei 0,05 1. [ToaHas AMHAMUYECKAs eMKOCTh KATHOHUTA 1,6 MMOJIB/T.

78. Onpenenute o6MeHHYI0 eMKocTh KatioHuTa 1o CaCl, ecmi 1,0500 r xaTnonuTa B H' -
dopme 3ammmu 100 vt pactopa CaCl, ¢ konuentparueii 0,1 H 1 Ha TUTpOBaHue 25,0 M
¢unbTpaTa U3pacxooBaHo 12,2 M1 pacTBOpa TMAPOKCHU]IA HATPUS C MOJISIPHOM KOHILIEHTpaluen
skBuBanenTta 0,1 MoJb/m.

79. Jlns ompeneNeHnsl CTaTHYECKOH 0O0BEMHOH eMKOCTH KaTHOHMTA, Haxojsmerocs B H'-
dopme, Kk 2 T KarmoHuTa nobGaBunu 25,0 MI pacTBOpa XJOpUAA HATpPHUs C MOJSPHOUN
koHueHTtpauuein 0,35 M. Ilocne ycTraHOBi€HMS paBHOBECHUS KATHOHUT OTIEIM, IIPOMBLIU
TUCTUITMPOBAHHONM BOJOH. AHaNIM3UpPyeMblii pacTBOP M HPOMBIBHBIE BOJbI OOBEAMHUIU U
ortutpoBanu 15,7 mn pactBopa NaOH ¢ monsipHoit konmentparumeir 0,5 M. Paccumraiite
00BEMHYIO €MKOCTh KATHOHHTA.

80. Cxompko rpammoB Hukens (11) ocraneTcst B pacTBope, eciii 4epe3 KOJIOHKY, 3aTI0JTHEHHYTO
10,0 r karuonuta, nponyctunn 500 mi pacTBopa coiau HMKeNs ¢ KoHueHtpamuend 0,05 M.
ITonnas nuHaMU4YecKass EMKOCTb KaTHOHUTA 1,4 MMOJIL/T



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

IMacnopT KOHTPOJILHOM PAdOTHI

Mo AUCHUILIUHE «DUZNKO-XUMHUUYECKUE METO/IbI aHAIIU3a», 4 CeMECTp

1. MeToauka OLEHKH

KonTponbHaas paboTa mpoBOAUTCS MO TeMe «DIEKTPOXUMUISCKUE METOJIbI aHAIH3ay,
BKIItouaeT 5 3amanuii. KoHTposibHas paboTa BBHINOIHACTCS B MUCHMEHHOM (hopMe, TPOBOAMTCS
BO BpeMsI KOHCYJIbTallMi, BpeMs BbioHeHUs: 60 MuHyT. Kaxkaoe 3aianue KOHTPOJILHON paboThI
oLeHuBaeTcs oT 1 10 2 0aJUIoB.

2.Kpurtepuu oueHKH

KonrtponbHas pabora cunTaeTcsi HEBHINMOJIHEHHOM, €CIM BEPHO PEIICHO MEHEEe JIBYX
3ananuii (Mmere 50 %) ¢ cymecTBeHHbIME 3amMedanusMu. OnieHka cocrapisieT 0-4 6ayos.

Paborta BbIMONHEHA Ha MOPOrOBOM YypOBHE, ecinu BepHOo pemeHo 50% 3amanHwid,
NPUBEJCHBI YPaBHEHHS pEakIfif, MPOTEKAOIIMX B pacTBOpe M Ha 3jekrpojax. OreHka
cocTaBigeT 5-6 0anios.

Pabora BEIMONHEHa Ha 0a30BOM ypOBHE, eciu BepHO pemieHo 75-80% 3amanui,
NPUBEJCHBI YPABHECHUS XUMHUECKUX W DJICKTPOIHBIX PEAKIM, UCIOIb30BAH MPABUIIBHBIN
QITOPUTM MPOBEJCHUS PACUETOB, HO MPU 3TOM JOMYIICHBI HE3HAYNTEIILHBIC MMOTPEIIHOCTH TIPU
BBIYUCIICHHSIX, KOTOPBIC HE MOBJIMSIIM HAa KOHEYHBIH pe3ynbTaT. OleHka cocTaBiisieT /-8 0aioB.

Pabora cuuTaeTcs BBIOJHCHHOH HAa MPOABHHYTOM YPOBHE, €CJIHM BBIMOJIHEHBI BCE
3aJ]aHus,  WCIIOJIb30BaH MPABUJIBHBIN aJITOPUTM PEUICHHS 3a1a4, NPAaBUIbHO 3allMCaHbI
ypaBHEHHsI PEaKIMii, MPOTCKAIOIIUX B PACTBOPE M HA 3JICKTPOJAX, MPABUIBHO HCIOIH30BAHBI
pacueTHbIie (hOpMYJIbI U POBeeHBI BhrurciacHus. Onenka cocranisier 9-10 Oamos.

3. llIkaJjia oueHKH

B o0mieil oueHke Mno JIUCHUIUIMHE Oalibl 3a KOHTPOJbHYIO pabOTy YUHTBHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
porpaMMme JAUCLUHUIIIUHBIL.

4. Ilpumep BapHaHTa KOHTPOJIbHOH padoThI

3aoanuel. HaBecky NiSOy4-7H20 maccoii 0,1406 r pacTBOpHIIN, pacTBOP AOBEJHU 10 METKU B
MepHOit koitbe oobemom 50,00 mit (V). Ipu BeicokouactoTHOM TUTpoBanuu 10,00 mit (V,;)
MOJy4EHHOT'0 pacTBOpa TPUIIOHOM b momydniu cienyroniie JaHHbIe:

V(tpusona b), mn 2,00 4,00 6,00 8,00 10,00 | 12,00
[Noxazanus npudopa 61,0 51,5 42,0 32,0 315 40,0

ITocTpoiiTe KpUBYIO TUTPOBAHUS U PACCUUTANTE TUTP TPUIIOHA b 110 HUKEIIO.

3aoanue 2. 1o npuBeIeHHBIM TaHHBIM OIPEJEIUTE MapaMeTp, 0003HAYEHHBIN Yepe3 «X».
+ (i
BhIX0z1 10 TOKY npuHATH 3a 100 %. Jlng metanna Me™ onpenenute, Kakoii 5To MeTasll.

DNEKTPOXUMHYE Macca
Howmep BemecTBo Cuna POXF Bpewms,
CKHUU BBIJICIICHHOTI'O
BapuvaHTa WJIN UOH TOKa, A MUH
JKBHUBAJICHT BEIIIECTBA

1 Me?* 0,5 0,658 mMr/Kn X 128 mr




3aoanue 3. Kanpiuii B pacTBOpe OTTHUTPOBAIM HWOHAMH OJTHJICHIWAMUHTETpaaleTara,
KOTOpBbIE T€HEPUPOBAINCH B KYJIOHOMETPHUYECKOW SUeiKe M3 COOTBETCTBYIOUIETO PTYTHOTO
KoMmIuiekca. KoHell peakiuu YCTaHOBHJIM IOTEHIIMOMETpUYECKU. Bplumcnure maccy (MKr)
KaJIbIUsl B PACTBOpPE, €CIIM TUTPOBAHHE BEJIOCH MpHU cujie Toka 3 MA B TeueHue Bpemenu 60c (B
reHepupoBanuu 1 Mosb DJITA ydacTBYIOT 2 3J€KTpOHA)

3aoanue 4. Ilpu nonsiporpadupoBanny cTaHIapTHRIX pacTBOpoB cBUHIA(I]) momyunnn
CIIeyIOIINe Pe3yabTaThl:

cpy-108, r/mn 0,25 0,50 0,75 1,0 1,25

h, MM 2,0 4,0 6,0 8,0 10,0

Hagecky amomuHueBoro crijiaBa Maccoit 4,848 r pacTBOpuIiIH, 3aT€M PacTBOp pa3z0aBUIIU 10
50,00 mz1. BeicoTa nmomsiporpaduieckoit BOJHBI CBUHIIA B MIOJIYYEHHOM PacTBOPE OKa3ajlach
paBHoii h, = 7,0 MM. Berarciure maccoByro 10110 (%) CBHHIIA B 00pasIie.

3aoanue 5. llpu amnepomerpuueckom tTutpoBanuu 10,00 M1 pacTBopa cyibdaTa IMHKA C

Tomso iz = 3,00-10 * mr/mut moMecTHIH B MepHyto koily (Vi) BMectumocThio 50,00 Mt 1 toBenun

BOJIOM 10 METKU. AJTMKBOTY nojirydeHHoro pactsopa (V, = 10,00 mi1) oTTuTpOBaIu pacTBOPOM
Ka[Fe(CN)g)]. Pe3ysnbraThl TUTpOBAHMS:

V(K4[Fe(CN)g]), Mt 0,0 0.2 0,4 0,6 08 1,0 1.2 1,4 16

lg, MA 0 0 0 0 0 0 1 2 3

Beranciute yenoHbiit Tutp pactBopa Ky[Fe(CN)g] mo nuHKy.

Ilepeuensb 3anaHmii AJ151 KOHTPOJILHOI PadOThI

3amanue 1.

1-3. TIpu BeicOKOYacTOTHOM THTpOBaHuK pactBopa BaCl, 0,1000 M pactsopom H,SO, momy«ummu
CIIIyIOINE JAHHBIE.

3ananue 1 2 3
V(H2S0,), [Mokaszanus npubopa
MIT

2,00 62,0 68,3 71,4
4,00 48,0 50,5 55,1
6,00 29,5 34,5 39,2
8,00 22,0 28,0 31,2
10,00 19,1 21,5 24,6

ITocTpoiite kprBYIO TUTpOBaHUs U onpenenure maccy (r) BaCl, B nucciexyemom pactBope.

4—6. Anamsupyemyio cmMech HCl 1 CH3;COOH nomectiimu B MepHYto K00y oobemom 50,00 Mt 1
noBenu Bosoit o MmeTku. [Ipu tutpoBarmm 10,00 mur cmecu 0,1 5. NaOH nmomywwmm ciemyronie JaHHbIC.

3aganue 4 | 5 | 6 3amanue 4 | 5 | 6
V(NaOH), DJEeKTPONPOBOAHOCTS, V(NaOH), OJEeKTPONPOBOAHOCTS,
Ml g-10°Cwm MII g-10°Cm
7,00 2,50 262 | 2,66 12,00 2,00 | 2,03 2,08
8,00 2,20 235 | 2,39 13,00 2,20 | 2,06 2,11
9,00 1,90 208 | 2,12 14,00 2,50 | 2,38 2,25
10,00 1,93 1,9 | 2,02 15,00 2,85 | 2,74 2,60
11,00 1,96 2,00 | 2,04 16,00 3,20 | 3,10 2,96




[octpoiite kpuByro TuTpoBanus u paccuntaiite Maccy (r) HCl u CH3COOH B ncxonnom pactsope.

7-11. Arammsupyemyto cmeck H,SO, u CuSO, nomectunu B MepHyto koi0y oosemom 50,00 Mt u
noBeu Bosoit mo MeTku. [lpu tutpoBarmu 10,00 mir cmecn NaOH mosmyduiu clieayrorue TaHHbIe.

3ananue 7 ‘ 8 ‘ 9 ‘ 10 | 11
V(NESH)’ DNeKTPOIPOBOAHOCTE, § -10° CM
2,00 7,0 6,5 6,0 8,0 8,8
4,00 6,0 54 4,9 7,0 7,6
6,00 51 4,4 3,9 6,2 6,6
8,00 4,2 3,4 2,0 53 5,4
10,00 3,0 2,5 2,0 4,0 5,4
12,00 3,0 2,5 2,0 4,0 5,4
14,00 3,0 2,5 2,0 4,0 5,4
16,00 3,5 4,2 3,8 4,6 6,4
18,00 4,0 6,5 5,5 51 7,8
20,00 4,5 8,9 7,2 5,7 9,0

IMocTpotiTe KpuByIO TUTpOBaHMS U paccunTaiite Maccy (T) H,SO4u CuSO4 B cMecH, eciiu TUTP
T(NaOH) = 0,0003854 r/mu1.

12-14. Ilpu TarpoBanuu 50,00 ma cmecn pactBopoB NaOH u NH3 0,01 u. pactBopom HCI nomyummu
CIIeIyIOINE JAHHBIE.

3aganue 12 13 14
V(HCI), OEeKTPOIPOBOJHOCTb,
M g-10°Cm
0 6,30 5,68 6,60

1,00 541 4,46 5,98
2,00 4,52 3,20 5,30
3,00 3,62 - 3,00
4,00 3,71 3,00 4,05
5,00 4,79 3,84 -
6,00 5,85 4,68 4,45
7,00 6,93 5,50 5,70
8,00 9,00 7,00 7,80
9,00 12,08 10,80 12,02
10,00 15,13 14,55 16,20

IMocTpotiTe KpUBYIO TUTPOBaHUS U paccunTaiiTe koHeHTparuo (/1) NaOH u NH; B uccieayemom
pacTtBope.
15-17. HaBecky NiSO,4-7H,0 maccoii 0,1406 r pacTBOpuIH, pacTBOP OBEITH BOAOM 10 METKH B

MepHo# konoe oosemom 50,00 mut. [Ipu BeicokouacToTHOM THTpoBaHUH 10,00 M TOTYy4eHHOTO pacTBOpa
TPWJIOHOM b moy4niu crneayromme JaHHbIe.

3ananue 15 | 16 Y
V(TpﬂlﬁiHa b), Iokazanus npudopa
2,00 53,0 61,0 73,0
400 135 52,0 66.0
6,00 345 43,0 58,0
8,00 26,0 35,0 50,0
10,00 17,0 27,0 43,5
12,00 20,0 28,5 44,8
14,00 21,5 29,0 46,0
16,00 23,0 30,05 47,0

ITocTpoiiTe KpHBYIO TUTPOBaHMS U PaCCUUTANTE TUTP TpUIIOHA b 1o HuKemro.



18-25. Jlns onpenenenus koHneHTpanuu HF ucmonb3yoT 3aBUCUMOCTE YICIBHOM
3IEKTPOTPOBOTHOCTH K OT COAEPKAHHSI KHCIOTHI B PACTBOPE:

CHE, MOJIB/JT 0,004 | 0,007 | 0,015 | 0,030 | 0,060 | 0,121 | 0,243
-10%, Cm/cm 2,5 3,8 50 8,0 123 | 210 | 363

[Moctpoiite rpagynpoBouHbIi rpaduk B koopauHatax Igk — Igceyr 1 onpenenute konnenTpanuto HF,
€CJIM €€ yAeNbHas 3JIeKTPONPOBOIHOCTh paBHa!

3aganue 18 19 20 21 22 23 | 24| 25
k-10%, 3,2 92 |144| 20,1 | 28,2 | 189 | 8,7 | 11,9
Cwm/cm

3aganue 2.

ITo mpuBeAE€HHBIM TAaHHBIM OIPEIENTE TapaMeTp, 0003HAYSHHBIHN uepe3 «X». Brixom mo Toky
npuHATH 33 100 %. Jlns metanna Me™ onpenenure, Kakoi 3T0 MeTasLI.

Howmep DIIEKTPOXUMHUY Macca

BapuaHT Bemecteo | Cuna oK Bpewms, |BblaeneHHOr
a WM HOH  |TOKa, A OKBIBALICHT MUH o

BeIIeCTBa
1 Me?* 05 | 0,658 Mr/Kn X 128 Mr
2 Me** 3 X 3,5 0,4548 T
3 Me?* 1,8 | 0,3054 mr/Kn 1,42 X, Mr
4 Pacteop Ag" | 25 4,025 r/A-u X 0,5450 r
5 Pacmias KCI X 0,368 mr/Ki 15 0,25 1 Cl,
6 Me** 15 | 0,093 mr/Kn X 3,78 T
7 PactBop CdCl,| X — 25 0,300 r
8 Me* 0,35 | X, mxr/Kn 2,35 0,1037 t
9 FeCl; pacteop| 4,0 — X 0,100 r
10 Me** 1,8 | 0,5430 mMr/Kx 1,5 X, Mr
11 Me** 3,0 X 35 0,5815
12 Pacmmas LiCl | X 0,073 mr/Kn 10 0,1 r Li
13 Me** 1,0 X 35 0,3772r
14 PactBop 2,0 — 3,2 X, Mr
CuSO,
15 Me"* 3,0 1,12 mr/Kn 41 X, T
16 Me"* 2,3 2,04 mr/Kn X 03r
17 Me** 1,9 | 0,68 mr/Kn 3 X, r
18 Me?** X 1,04 mr/Kn 2,0 0,17 T
19 Me?* 1,5 | 0,583 mr/Kn X 0,131
20 PactBop X - 4,5 0,22t
AgNO;

21 Me?* 0,2 | 0,329 mMr/Kn 20 X, Mr
22 Me* 1,0 X 15 6,5-10° MKkr
23 Me** 1,0 X 20 0,575
24 - 25 | 1,97 r/(Ad) 4 X, r
25 Me?* X | 0,550 Mr/Kn 4,0 0,17 r




3ananue 3.

1-4. Kanpuuii B pacTBOpE OTTUTPOBATM HOHAMH STHIICHIMAMUHTETpaaIeTaTa, KOTOphIe
TeHEPUPOBAINCH B KYJIOHOMETPHUYECKOH sTUEHKe U3 COOTBETCTBYIOIIETO PTYTHOTO Komiuiekca. Konery
peaKIuy YCTAaHOBUIIM MTOTCHITHOMETPUYECKHU.

Brrancnute Maccy (MKT) KaJdbIHs B PACTBOpPE, €CJIM TUTPOBAHKE BEJIOCH MPH cuiie ToKa | (MA) B
tedeHne BpeMmend t (c) (B reaepupoBannu 1 Mo DJITA ydacTByrOT 2 31eKTpoOHA):

Bapuanr 1 2 3 4
I (MA) 3,0 4,0 5,0 6,0
t(c) 65 80 100 120

5-8. YkcycHYI0 KHCIOTY B alleTOHUTPHIIE TUTPOBAIH KyJIOHOMETpUdecKu ¢ momomibio OH ™ noHoB,
00pa3yromuxcs Ipy 3JIEKTPOIIHM3€E BOJIBI B KATOAHOM NPOCTpaHCTBE. TOUKY SKBUBATEHTHOCTH
YCTaHOBWJIM TIOTEHIINOMETPHYECKH.

BeruncnnTe MOIApHYIO KOHIIGHTPANIO YKCYCHOM KHCIIOTHI, €CIH TIPH cHile Toka 25,0 MA Bpemst
9NEeKTpoIn3a cocTaBuio t (c) m 06bembl V (MiT) MicceJOBaHHBIX PACTBOPOB:

Bapuant 5 6 7 8
t(c) 107 92 85 75
V (m1) 40,0 50,0 60,0 80,0

9-12. Tabnerky ButamuHa C pacTBOpWIM B BOZAE U 00BEM pacTBopa n0BeiH A0 V (Mi1). ATUKBOTHYIO
gacTh 00beMoM 10,00 MII TOMECTHIIN B KyJIOHOMETPUIECKYIO STUeiKy, 1006aBmnu pactBop KBr u mposenn
TUTPOBaHUE aCKOPOWHOBOH KUCIOTHI TeHepupyeMbiM Opomom tipu 80,0 MA B TeueHne Bpemern t. Kakas
Macca aCKOpOMHOBOM KUCJIOTHI COJICpKaJlach B TAOJIETKE, €CIIM Ha OKUCIIeHUE 1 MOJIb KUCIIOTHI (M=
176,13 r/Momb) 10 AETUAPOACKOPOMHOBON KUCIIOTHI 3aTpaynBaetcs 1 Monb Br,?

Bapuanr 9 10 11 12
V (M) 200,0 100,0 250,0 500,0
t (MuH) 5,72 9,08 4,55 1,84

13-16. IIpoby crounoit Boasl o0pemoM V (MiT), copeprkariei (heHoII, OTTUTPOBAIN OPOMOM,
reHepupyemMbiM 3 KBTI 1o ypaBHEHHIO peakinu:
CeHsOH + 3Br, = C¢H,OH Br; + 3Br + 3H"
Paccunraiite KoHIIEHTpanuio (MKT/Mi1) (peHoNa B CTOYHOH BOJIE, €CIIH AIIEKTPOIN3 IITHIICS B TEUSHUE
BpeMeHu t ipu cusie Toka 0,035 A, no cnenyronmm JaHHbIM:

Bapuanr 13 14 15 16
V (M) 100,0 50,00 200,0 250,0
t 4 muu 35 ¢ 2muH 42 ¢ 7wmuH 4 ¢ 6 muH 16 ¢

17-20. HaBecky cypbMBbI Maccoil M (') mepeBesy B pacTBOP U COAEPIKAILMUICS B KAUECTBE IPUMECH
TIOMUHMN BBIIEIMIIN B BHJIE OKCUXUHOJIMHATA. [locie mpoMbIBaHNS U pacTBOPEHMS OCaJIKa B
XJIOPOBOAOPOIHON KHCIIOTE MIPOBEJIN KYJIOHOMETPUUECKOE TUTPOBAHUE OKCUXUHOJIMHA OPOMOM,
reHepupyembiM u3 KBr npu mocTosiHHOM cuie Toka 8,5 MA. Touka SKBUBaJIC€HTHOCTH, HaiIeHHAS
OmaMIepoMeTpUYECKH, COOTBETCTBOBAJIA BPEMEHH 3JIeKTpon3a L.

PaccunraiiTe MaccoByto 0710 (%) alIOMHHHS B CypbMe I10 CIEAYIONINM JaHHbBIM:

Bapuanr 17 18 19 20
m (1) 0,5000 0,5346 0,7015 0,6712
t(c) 114 102 92 176

21-24. Hasecky pyibl Maccoii M (I) pacTBOPUIIM H BOCCTAHOBHIIM Kenie30 10 Fe”*, a 3atem B
KYJIOHOMETPHUYECKOI sueliKe KOJMYECTBEHHO OKHCIIMIIM €r0 Ha IJIAaTHHOBOM aHOJe NpU
KOHTPOJMPYeMOM HoTeHIHae. KomrmaecTBO 3aTpadeHHOro IIeKTPUIECTBA OMPEICIIIIN KYJIOHOMETPOM,
COCTOSIIIIMM M3 IJIATHHOBOTO aHOa, KOTOPHIH morpyxeH B pactBop Kl. Ha tutpoBanue nona,

BBIJICJINBIIETOCS TIPH IPOXOXKACHUH ToKa, moTpedoBanock V (mi) 0,0500 M NapS,0s.

Brraucianre maccoByto goio (%) jkene3a B pyie 1Mo CISAYIONINM TaHHBIM:

Bapuant 21 22 23 24
m (1) 0,7905 0,5710 0,5886 0,4324
V (m) 22,30 20,45 18,75 19,50




25. lnanug HaTpus B o0beme 20,0 MIT oIIpeie i TUTPOBAHUEM DJICKTPOTCHEPHPOBAHHBIMH
MOHAMU BOJIOPO/Ia B IPUCYTCTBUU METHIIOBOTO OpaHkeBoro. OKpacka MHAWKATOpa U3MEHHUIIACH Yepe3 5
MuH 12 ¢ ipu cue Toka 45 MA. Paccunraiite KOHIIEHTpaIUo (T/71) UaHua HATPHSL.

3amaunne 4.
1-4. Ilpu nonsporpadgupoBaHUU CTaHIAPTHHIX pacTBOpoB cBuHIA(ll) momyunnu cnemyromniye
pe3yIbTaTHI:

0,50
4,0

1,00
8,0

1,50
12,0

2,00
16,0

Cpb'lOG, /M

h, MM

Hagecky anmoMuHHEBOTO CIsIaBa Maccoi M pacTBOPHIIM U pacTBop pazbasuiau 10 50 mi. Beicora
noJsiporpaMuecKoil BOJHBI CBUHIIA B TOJYYSHHOM PAacTBOpPE OKa3anach paBHOI h,.
Brranciute MaccoByto oo (%) CBHHIA B aHATU3UPYEMBIX 00pa3iax.

3aganue 1 2 3 4
m, T 2,500 5,134 5,2 5,300
h,, MM 6,0 9,0 10,0 11,0

5-8. Jlns1 mocTpOSHHS TPaTyHpPOBOYHOTO IrpadiKa 3aIHCaIH MOISIPOrPAMMBI YETBIPEX CTaHIAPTHBIX
pactBopoB Menu(ll) u u3mepuin BeicOTy BOJHBI h (MM).

0,50 1,00 1,50 2,00

h, mm 9,0 17,5 26,2 35,0
Hagecky naTyHu maccoit m (r') pacTBOpHIHN U pacTBop pazbaswinu 10 50,00 mit. Berauciute MaccoByio
nomro (%) Menr B aHANM3UPYEeMbIX 00pasliax, €CIM BbICOTA BOJIHBI Ha MOJISIPOrpaMMax OKas3ajach paBHOM

X

cCu-103, I/MII

3amanue 5 6 7 8
m, T 0,0690 0,1000 0,1200 0,1400
h,, MM 11,0 18,0 23,0 30,0

9-12. HaBecky Onosoraueckoro MaTepuaia Maccoii M (Mr) NOABEPIIIN THAPOIU3Y, K TTOIyYeHHOMY
TUAPOIU3aTy MPOTENHA JO0ABHUIIN PaCTBOPHI XJIOpUIa KOoOallbTa, aMMOHHIHOTO OydepHOTo pacTBOpa u
pazbaswiu 10 50,00 mi1. [Tonsporpaduyeckast BOJHA 3TOr0 PacTBOPa BbI3BaHA KATATUTHYCCKUM
BEIJIETICHHEM BOJIOPO/ia Ha KaTole B MMPUCYTCTBUU KOMIUIEKCHOTO coenHeHus kobanpta(ll) ¢ mucTurOM.
N3mepuiu BeicoTy BoJiHbI lg; mpu £ = —1,6 B. K pacTBopy go6aswiu 5,00 Myt cTaHIapTHOT'O pacTBOpa
nuctrHa (M(tuctrra) = 240,291 1/MOJIB) ¢ KOHIIGHTpAIUei 2,00-10’5 MOJIB/I1. YBENUUEHNUE BBICOTHI
BOJIHBI ITPU TOM K€ MOTEHUMane cocTaBuiio 7,20 MKA.

PaccuuraiiTe KOHIIEHTpAIUIO (MI/KI) IUCTHHA B CICAYIONINX OMOJIOTMUECKUX MaTepraax.

Jananne buonornueckmii m, Mr loz, MKA
MaTepHran
1 ANBOYMUH KpOBH 25,0 7,30
2 Bosocsl 15,0 4,20
3 Beiox 35,0 12,5
4 I'opMoHBI 15,0 5,10

13-16. Jlns onpenieneHys: MapraHiia B CTaJId METOJIOM JT0OABOK HABECKY M CTAId pACTBOPHIIN B CMECH
KHCJIOT ¥ TTOCJIEe OTACIICHUS MEIAIoNuX HOHOB pa3daswmm pacTBop 10 200,0 M. Anuksoty 20,00 M1
MOMECTHJIH B DJICKTPOJIH3EP M U3MEPHIIN BBICOTY MoJsiporpadudeckoi BoaHbI hy mpu
E =—1,55 B. [locne nodasnenus B anekrposunsep V., cranaapTaoro pacteopa 0,05 M MnSQO, BeicoTa
BOJTHBI CTana paBHOMU hy. Beruucnute MaccoByro 10JI0 MapraHiia B oopasiie.

3ananue 13 14 15 16
m, r 1,6500 1,6030 1,2900 1,2600
hy, Mmm 22,5 20,5 18,5 17,0
Ver, MI 5 5 10 10
h,, Mmm 35,0 33,0 43,5 42,0




17-20. [lns onpenenieHns CBUHIIA B IIMHKOBOW PyJE METOIOM JT00aBOK HABECKY PYIBI Maccoi M
pPacTBOPHWIIN B CMECH KHCIIOT, BoccTaHoBwud xkene30(111), mobaswmimm sxenaTiH u pa30aBUII pacTBOP 10
200,0 mi1. AnmnkBoTy 00BbeMoM 20,00 MIT TOMECTHIIN B DIICKTPOIIA3EP M U3MEPHIIH BBICOTY Ny
nossiporpadudeckort BomHs! ipu £ = — 0,45 B. Ilpu 3TX yCIOBUSIX MOHBI MEH, IMHKA U KaJAMHUS HE
MEIIIAI0T ONpeeiicHUI0 cBUHIA. [locie qo0arieHus B 3IEKTpOIH3ep cTanaapTHoro pacteopa V., 0,002
M Pb(NO3), mosyuunu Boary h,.

PaccuuTaiite MmaccoByro om0 (%) CBUHIA B pyJe IS CISAYIOINX BApUAHTOB.

3aganue 17 18 19 20
m, 1,000 2,266 2,268 3,073
hy, Mm 22,0 25,0 26,5 28,5
Ver, MIT 10,00 5,00 5,00 2,00
h,, Mm 42,00 35,0 36,5 32,5

21-24. Jlns onpeAieNIeHAs] KaIMUsI B CIUIABE METOJIOM JI00AaBOK HABECKY MacCOl M pacTBOPHIIH B
CMecH KUCIOT U pacTBop pa3dasmwin a0 250,0 M. AnukBoty o6bemom 20,00 mi nosnsiporpadupoBaiu u
M3MEPHIIN BBICOTY TOJSpOTpaduaecKoil BOJTHBI KaaMus. J[pyrie KOMIIOHEHTHI CIUTaBa B ATHX YCIOBHAX
He Melanu onpeaencHuro kaamus. [locie gqobasnenus (V.,) B 3JIEKTPOIHM3Ep CTAHIAPTHOTO PacTBOPa
0,03 M CdSQO, BbicoTa BOJHBI yBEIUYMIACH 10 h,.

Ornpeaenure MaccoByro 100 (%) KaaMUS B CIUIaBE JUIS CICIYIONINX BAPUAHTOB.

3ananue 21 22 23 24
m, r 3,542 4,130 3,508 3,746
h1, Mm 19,0 20,5 16,5 18,5
Ver, MI 10,00 2,00 5,00 5,00
h,, MM 29,0 22,5 21,5 23,5

25. IIpu monsporpadupoBannu 15 mMi1 pacTBOpa coM ITUHKA BBICOTA BONHEI Ob1Ia 29,5 MMm. [Tocne
npubaBjIeHus 2 MJT CTaHIAAPTHOTO pacTBOpa ¢ KoHleHTparuen nuaka 0,000256 H. BEICOTa BOJTHBI
yBenuumwiack Ha 12 MM. Omnpenenure KOHUEHTPALUIO [IMHKA B aHAIM3UPYEMOM pacTBOpe (MOJIb/J).

3aganue 5.

1-5. Onpenenute KOHUEHTPALUIO MeAH (MI/IT), €CIIK TIPH aMmIepoMeTprudeckoM TutpoBanuu 50,00 mi
sToro pactopa pactsopom 0,01 M 5/ITA nosmyuminn cliegyromue TaHHbIE.

Jduddysuonnslit Tox lg, MKA
V(OATA), mn 1 > 3 2 5
0,00 22,5 17,0 23,5 27,0 18,75
0,50 16,0 11,0 17,7 19,2 13,35
1,00 10,0 5,00 11,7 12,0 8,35
1,50 3,75 0,50 5,75 4,5 3,125
2,00 0,50 0,50 0,50 0,6 0,415
2,50 0,50 0,50 0,50 0,6 0,415
3,00 0,50 0,50 0,50 0,6 0,415

6-15. Onpenenure KOHIIEHTPAIHIO (MI/JT) IIMHKA B HCCIIEAYEMOM PacTBOPE, €CIIU MPH

ammepomeTpuueckoM TutpoBanuu 10,00 mir atoro pacteopa pactBopoM Ky[Fe(CN)e] € Tk, [Fe(CN)g lizn =

0,00244 r/cm® MOMyunITH ClIEYIONIHE Pe3yIbTaThL.

V(K4[Fe(CN)g], M Juddysuonnsrit Tox lg, MKA
6 7 8 9 10 11 12 13 14 15
0,00 30,0 | 20,0 | 20,0 | 30,0 | 30,0 | 30,0 | 440 | 60,0 | 750 | 75,0
0,20 30,0 | 20,0 | 20,0 | 31,0 | 29,0 | 30,0 | 450 | 60,0 | 750 | 75,0




0,40 310 | 310 | 210 | 30,0 | 31,0 | 30,0 | 450 | 60,0 | 750 | 750
0,50 40,0 | 40,0 | 220 | 32,0 | 320 | 30,0 | 450 | 61,0 | 750 | 75,0
1,00 94,0 | 940 | 60,0 | 80,0 | 32,0 | 31,0 | 46,0 | 61,0 | 750 | 120
1,50 146 | 146 | 120 | 200 | 60,0 | 320 | 46,0 | 120 | 750 | 165
2,00 200 | 200 | 180 | 310 | 137 | 120 | 46,0 | 176 | 75,0 | 210
2,50 - - - - 220 | 210 | 175 | 230 | 120 | 255
3,00 - - - - 300 | 300 | 300 | 285 | 300 | 300

16-20. Onpenenute KOHIEHTPALMIO CBUHIIA (MI/JT), €CITU MPH aMIIEPOMETPHUUECKOM TUTPOBAHUU
10,00 mut aToro pacteopa pactBopom NaSO, ¢ Ty, <o e, = 0,00640 r/cM® MOy YrITH CITEAYIONTIE TaHHBIE.

V(Na,SO,), M — 17I[H(1)(1)V3HOHHféH TOK g, MKAlg =
0,0 215 151 260 105 308
0,5 163 106 198 72 240
1,0 113 57 137 40 172
15 60 31 75 30 102
2,0 40 31 43 30 42
2,5 39 30 42 29 42

21-25. Onpenenute KOHIEHTPAITUIO (MI/JT) HUKENS B UCCIIEyEeMOM PacTBOpPE, €CIIN TpH
amnepomeTpuieckoM TuTpoBanuu 20,00 M1 3TOr0 pacTBOpa CIUPTOBBIM PACTBOPOM TUMETHITIHOKCHMA
(IMTI) ¢ Taurni = = 0,00203 r/em® TIONTYYHITH CIIETYIOIINE PE3YIbTATHI.

Juddy3nonnstii Tok lg, MKA
V(AMI'0), mn 71 27 23 24 75
0.0 240 160 220 260 279
05 190 115 100 225 250
1.0 140 65 20 101 218
15 93 46 40 158 186
2.0 41 65 62 124 153
25 76 85 85 100 122
3.0 110 104 106 148 90
35 145 122 127 102 80
4.0 180 140 148 240 100




denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «PU3HKO-XUMHUYIECKHIE METOJbI aHaJInu3a», 4 CECMCCTP

1. Meroauka oueHkn

B pamkax pacuyetHO-Tpaduyeckoro 3a1aHus 10 AUCHUIIIMHE CTYACHTHI TOJKHBI HA OCHOBE
YHUCICHHBIX 3HAUEHWH MapaMeTpoB, 3aJaHHBIX B TaONUIE Ul CBOETO BapHaHTa, BHIOpATh
WHJIUKATOPHBIA AJIEKTPOJ, pacCUMTaTh 3HAYEHUE MOTEHLUHAIA MHAMKATOPHOIO 3JIEKTpoAa Jis
KOKIOW U3 PAaCUETHBIX TOUEK KPUBOM TUTPOBAHHUA: A0 Hayajga TUTPOBAHUS, 3Tall J0 TOYKHU
skBuBaJieHTHOCTH (T3), B TO m atam nocne TD, MOCTPOUTH PAaCCUUTAHHYIO KPUBYIO TUTPOBAHUS
B koopauHatax: E - pacxon tutpanra V(tutpanta). Ha rpaduke nomkHbBI OBbITH yKa3aHbl Bce
pacyeTHbIEC TOUKH.

[Tpu BBINIONHEHUH pacueTHO-rpaduyecKkoro 3aaanus (paboThl) CTYACHTHI JOJDKHBI IPOBECTH
aHanM3 OOBEKTa IMArHOCTUPOBAHMS, BBHIOPATh AITOPUTM ONHUCAHHS OOBEKTa U BBINOJHUTH
HE0OXOUMbIE BBIUMCIICHHUS.

Turyneablid Juct PI'3 momkeH conepkaTh Ha3BaHUS MHUHHCTEpCTBa, BY3a, dakynpreTa n
kadenpsl, Ha kotopoi BbimonHsiach PI'3. Hmke momxHa comepikatbes ¢pasza «PacuerHo-
rpaduueckas pabora mo aucuuiuiMHe «DU3MKO-XUMUYECKHE METOJAbl aHalu3a» Ha TeMy
«[locTpoenne KpHBOH NOTEHIMOMETPHUECKOTO THUTpOBaHMs». Jlanee comepxkutcs Qpasa
«BBINOJIIHUI CTYAEHT» C yKa3aHUEM I'PYIIBI CTYJEHTA, €ro pamMuwing ¢ MHUIMAJIaMyd U HOMepa
BapuaHTa. Huxe ykaspiBaeTcs npemnojasartelb, npoBepuBmnii PI'3. BHu3y TuTynbHOro naucra
YKa3bIBa€TCsl TOPOJI U roJl BbinosiHeHus PI'3.

Obs3arenbHble CTPYKTYpHBIE yacTu PI'3.

O06s13aTeNIbHBIMU CTPYKTYpHBIMU YacTaMu PI'3 aBinstores:

UCXO/HAs Tabiula [aHHbBIX, COJEpKallas OIpeNelIseMoe BEeIIeCTBO W THUTPAHT, C
yKa3aHHeM UX KOHIIEHTpaluii 1 00beMOB,

yKa3aHHWE MHJWKATOPHOIO 3JIEKTpOAa M AJIEKTpoja CpaBHEHUs (OoLeHUBaeTcs oT 2 1o 3
0ayoB),

YpaBHEHHs OKHCIUTEIHHO-BOCCTAHOBUTEIBHON PEaKIMH, YPaBHEHHOE METOJOM HOHHO-
3JIEKTPOHHOrO OanaHca (OlleHUBaeTcs OT 2 10 5 6ayioB);

JUIE  BCEX pACUETHBIX TOYEK JOJDKHBI OBITh TIPUBENEHBI (OPMYNBI pacyera H
paccuMTaHHbIE 3HAUYEHUS KOHLIEHTPAIMi YYaCTHMKOB PEAKIMH, MOTEHIHMajJa HWHIUKATOPHOTO
anekTpoa (oreHuBaetcs ot 4 o 8 6amios);

rpaduk 3aBucumoct E ot V(tutpanra). [Ipu mocTpoeHHH KPUBOH TUTPOBAHUSI MO OCH
OpAMHAT JOJDKEH OBITh OTJIOKEH TOTEHIMAJ, PACCUYUTAHHBIA OTHOCHTEIBHO JIIEKTPOAA
cpaBHeHus. Ha rpaduke m0oKHBI OBITH YKa3aHbl CJIEIYIOLIME  pacyeTHble TOYKM: TOYKa
skBHBaJIeHTHOCTH (TD), TOUKM Hadajga W KOHIIA CKayka TUTPOBaHUs (OIeHUBaeTcs oT 2 jo 4
0aIoB).

OneHrBaeMbIMU TIO3UIUSIMH SIBJISIFOTCS. HAJIMYME BCEX ITyHKTOB 3aJaHUsI M MPABHIIBHOCTH MX
BBITTOJTHEHUSL.

2. Kputepuu oneHKH

* PaboTa cuuTaeTcsi He BBINOJIHEHHOM, eciu paboTa o¢opMiIeHa HE B COOTBETCTBHM C
TpeOOBAaHUSAMH C CYIIECTBEHHBIMH 3aMEYaHUSMU U BBINOJIHEHA HE B MTOJIHOM 00beMe: HEBEPHO
OTIpeNIeIeHO HAIPaBJICHUE PEaKLMU, HE MPUBEJCHO YPAaBHEHUE pEaKIMM, HEBEPHO BBHIOpaH
WH/IMKATOPHBIN 3JIEKTPOJ], HEMPABMUIBHO PACCUUTAHbl KOHIIEHTPALMU YYACTHUKOB PEaKIuH,



MOTEHLMAI HWHIAUKATOPHOIO OJJEKTPOJAa B YKa3aHHbIE MOMEHTHI rpaduk

MIPOTUBOPEYHUT PaCUCTHHIM JaHHBIM, OIleHKa cocTaBiisgeT 0-9 Oaytos.

Pabora cuuTaeTcs BBHIMOJHCHHOW HA MOPOrOBOM YpOBHE, eciii pabora odopMicHa B
COOTBETCTBUH C TPEOOBAHUSAMH C CYIIECTBEHHBIMHM 3aMCUaHUSAMHU U BBINOJIHEHA HE B TOJHOM
o0beMe: HE ypaBHEHO IPUBEJACHHOS YpPaBHCHHWE  PEaklud, IPaBWIBHO  PacCYUTaHbI
KOHIICHTPAIlMH YYaCTHUKOB PEaKIIMH, MOTEHI[MA WHIUKATOPHOIO 3JICKTPOJa paccuuTaH Oe3
ydeTa 3JIeKTpoJla CpaBHEHHUS, HEBEPHO MTOCTPOCH TpaduK, OIleHKa cocTaBiser 9-13 Gaios.
PabGora cuMTaercs BBINOJIHCHHOM HA 0a30BOM YypOBHE, c¢ciim pabora odopmieHa B
COOTBETCTBUM C TpeOOBaHMSIMHU W  BBINOJHEHA B IMOJHOM OOBEME, HO HMMEIOTCS
HE3HAYUTEIIbHBIC ONIMOKU HE MOBJIMABIIME HAa KOHEYHBIH PE3Y/IbTAT: MPUBEACHHOE YPaBHCHUE
peakiuyu ypaBHEHO, HO METOJOM OJJICKTPOHHOrO OajaHca, MPaBUIBHO  PacCYMTaHbl BCE
BCJIMYMHBI, HO YyKa3aHbl HE BCE CIMHMIIBI H3MEPEHHUs, rpad)uKk IMOCTPOCH BEPHO, HO HE
0003HaYeHBI OCH, OIlcHKA cocTaBigeT 14-17  Gamos.

Pabora cumTaercs BBIMOJIHEHHOW HAa MPOABHHYTOM YpPOBHE, eclii pabota odopMicHa B
COOTBETCTBUU C TPEOOBAaHUSIMU M  BBINOJHCHA B IOJHOM OOBEME: BEPHO OIPEACIICHO
HAIpaBJICHUE PEAKIUH, IPUBEICHHOC YPAaBHCHHE  PEAKIMH YpPaBHEHO METOJOM HOHHO-
3JICKTPOHHOr0 OajiaHca, BEPHO BBIOpAaH MHIMKATOPHBIN 3JIEKTPOJI, MPABHJIBLHO PaCCUUTAHBI
BCC BCJIMYMHBI, YKa3aHbl BCE CJMHHIBI HM3MEpPEHHUsS, TpapuK IOCTPOSCH BEPHO, OIICHKA
cocraBnsier 18-20 Gamios.

TUTPOBAaHU:A,

3. kajaa oueHKH

B o6meli onenke no gucuurmiinHe 6amibl 3a PI'3 yunuThIBaroTCs B COOTBETCTBHH C IPaBHIAMU
0aJUTbHO-PEUTHHTOBOM CUCTEMBI, IPUBEJICHHBIMU B paboveil mporpaMMe TUCIUILTAHEIL.

4. IlpumepHslii nepeyenn Tem PI'3(P)

3aoanue. Paccuuraiite u nocrpoiite kpuyto £ = f(V) nmoreHumomerpuueckoro tutpoBanus 100 mi
0,1 u pactBopa «A» 0,1 H. pactBopoM «B». [TogOepute HHAMKATOPHBIH 37eKTpo. PacdueT 0OTHOCUTEIBHO
MPOM3BOJNTE MPH CleAyomux odbemax nodasnennoro Turpanta (B mi): 0,1; 1,0; 10; 50; 90; 99; 99,9;
100; 100,1; 101; 110, 120, 150 (13 Touek). Cuuraiite [H'], [OH] paBHoii 1 MONB/1, MapHUANBLHOE
naBieHue razoB — 1 atm. Ilpu mocTpoeHMM KpuBOM THUTpOBaHMS MO OCH OpAMHAT OTKJIajbIBaiiTe
MOTEHIINAN, PACCUYUTAHHBI OTHOCHUTENILHO DIIEKTPOIa CPABHEHMSL.

A | B A | B
Homep Homep DNEeKTPOJI CPABHEHHS —
Bapua OIeKTpo] CpaBHEHUS — BapuaH KaIOMENbHELH HACHILL,
HTa |xyopcepedpsnblii (£ = 0,22 B) Ta (E =0, 24 B)
1 FeSO, KMnO, 14 Pb(NO;), K,S
2 KBr AgNO; 15 KMnO, CrSO4
3 |NH,OH H,SO, 16 AgNO; KCI
4 KC|O3 ASC|3 17 Cu,S0O, KMnO,
5 Cd(N03)2 Na,S 18 Ce(SO4)2 H,C,0,
6 HCN NaOH 19 NH,OH HCI
7 FeSO, KBrOs; 20 Na,S Cu(NO3),
8 AgNO; Kl 21 KBr K,Cr,0;
9 HCIO NaOH 22 KI KBrO;
10 K,Cr,0 KI 23 Fe(NOs), K,S
11 NaNO, KMnQO, 24 K,Cr,05 Cu,SO,
12 Kil Pb(NOs), 25 CuSO, H,C,0,
13 HAsO, KBrOs; 26 Na,SO3 KBrO;




KOMMMEKT 3AAAHU A1 TEKYLLEEN ATTECTALIAM
(BALLUUTA JTABOPATOPHbIX PABOT)

AucumnnvHa PU3NKo-XMMUYECKNe MeToAbl aHasim3a

1. KoHTponupytowwme matepuasibl 415 nabopaTopHbIX paboT rno TeMe «
DOTOKO/TIOPUMETPUSA»

BapvaHT 1 (JIP Ne 1)

1. MNpuBecTn ypaBHeHWe, CBA3bIBAIOLLEE KOIPMULMEHT NponyckaHnus T 1 ONTUYECKYHO
MA0THOCTL A.

2. Kakue 13 ykaszaHHbIX coeguHeHnin — Na,CO3 CuSQO,4, NaCl, H,SO4, KMNQO, - nornowarot
CBET B BUAUMON 061acTu criekTpa?

3. KakoBbl NpMYMHbI OTK/IOHEHUS OT 3aKoHa byrepa-/lambepta—bepa?

5. Kakue thakTopbl BANAKOT Ha MONSPHBIA KO3MDULMEHT NOTIOLEHUSA €? PUNYECKNIA CMbICH €.

KpuTepuun oLeHKN

Kaxxaoe 3aaHne oueHmBaeTcs B 1 6ann.

o OTBeT 3aCUNTbLIBAETCA Ha MOPOroBOM YPOBHe, eC/iv BbIMO/IHEHO 2 384aHuA, OLeHKa
cocTaBnseT 2 6anna

o OrtBeT 3acunTLIBAETCA Ha 6a30BOM YPOBHE, €C/M BbINOMHEHO 3 33aHNA, OLeHKa COCTaB/IseT
3 banna

o OTBeT 3acuUnTbLIBAETCA Ha NPOABNHYTOM YPOBHE, EC/M BbIMOJIHEHbI BCE 3aJaHNA, OLEHKa
cocTaBnseT 4 6anna

BapuaHT 1 (JTP No2)

1. ins onpefeneHns enesa B NPOMbILLIEHHON Boge 13 100 mn BOAbl MOC/e ynapuBaHus 1
06paboTKN 0-(heHaHTPONMHOM MONYYnIN 25 M1 OKpaLeHHOro pacteopa. OnTuyeckas
MNOTHOCTbL 3TOro pacteopa npu | = 1cm pasHa 0,460. OnpefenuTb COAep>KaHve XKenesa B
NpoMmbILLIeHHON Boge (B Mr/mn), ecim ¢ = 1100.

2. KoaththmumeHT nponyckaHust T pacTBOPOB C Pa3MyHbIMU KOHLEHTpauusaMu BelecTsa B
paseH: a) 78,5 %.KakoBa onTuyeckas njoTHOCTb 3TVMX PacTBOPOB?

3. Kakoe coegutete [Co(SCN)4]J* (& =10° 4 = 620 Hm) unn [Co(H20)s]** (& =10, A = 530 HM)
cnedyeT BbIGpaTh 4151 onpegenenus cnegos (10™monb/n) KobanbTa (I1)

KpuTepunun oueHKN

MepBoe 3afaHne oueHnBaeTca B 2 6anna, 3agaHue 2 1 3 —no 1 6anny.

o OTBeT 3aCUNTbLIBAETCA Ha MOPOroBOM YPOBHE, eC/IM BbIMO/HEHb! 3afaHnA 2 U 3, OLEHKa
cocTaBnseT 2 6anna

o OTBeT 3acuUnTbIBaeTCA Ha 6a30BOM YPOBHE, €C/IM BbIMOMIHEHO 33daHune 1 1 3agaHue 2 uam 3,
OLeHKa cocTaBnset 3 6asna

o OTBeT 3acUNTbLIBAETCA Ha NPOABNHYTOM YPOBHE, EC/M BbIMOJIHEHbI BCE 3aJaHNs, OLEHKa
coctaBnseT 4 6anna

KOHTpO/IbHbIe BONPOCHI K 3aLUMTe nabopaTopHbIX paboT Ne 1-2

1. B ueM cyLIHOCTb (HOTOMETPUYECKOrO METO/A aHan3a?



2. [NpuBecTn ypaBHeHWe, CBA3bIBAIOLLEE KOIPPULMEHT NPonycKaHnsa T 1 ONTUYECKYHO
NA0THOCTL A.
3-5. KoathpmumeHT nponyckaHns T pacTBOPOB C Pa3/IMUHbIMI KOHLIEHTpaLMsiMn BelecTsa B
paBeH: a) 78,5 %; 6) 57,0 %; B) 27,8 %. KakoBa onTunyeckas njao0THOCTb 3TUX PacTBOPOB?
6-8. OnpeaennTb ONTUYECKYHO NIIOTHOCTHL PAaCTBOPOB, KOAPMULMEHT NPONYCKaHWs KOTOPbIX: a)
0,087; 6) 0,415; B) 0,268.
5. Kak nsmeHnTCa onTnyeckasa NaoTHOCTL U nponyckaHne pactsopa KMnO,, ecnu ero
KOHLIEHTpauna yMeHbLUUTCA B 2 pa3a?
6. Kak n3MeHUTCA ONTUYeCcKas NJ0THOCTb U MPOMyCcKaHWe pacTeopa Npu yBeNNYeHNN TOMLLUMHbI
CBETOMNOr/0LLatoLLLEero cnos?
7. By#eT in coxpaHATLCA IMHENHasA 3aBUCUMOCTb OMTUYECKOW MI0THOCTM A OT KOHLEHTpauum
C ecnu:

a) cocTaB aHa/IM3MpPyeMOoro pacTeopa C pa3baB/ieHNEM He N3MEHSETCS;

6) npu pazbas/ieHUN pacTBOpPa N3MEHSAETCS COCTOSHUE OMNPeLensieMoro BeLecTBa,;

B) Npu pa3basiieHNn pacTBopa NPOUCXOAUT AUCCOoLMaLmna ONpeseNiSeMoro BeLLecTBa,

Hanpumep: Fe(SCN)z<=> Fe(SCN)," + SCN;
I) C U3MEHEHMEM KMC/IOTHOCTM PacTBopa NPOUCXOAUT CABUI PaBHOBECWS, HANpUMep: 2
CrO,” + 2H" © Cr,0; + H,0?

8. Kakue (hakTopbl BUAKOT HA MOJIAPHbIA KOIMMULMEHT NOrnoLweHns ? ®U3NYeCKUin CMbICH €.
9. B Kakux KoopAmnHaTax MOXHO MpeACcTaBUTb CNEeKTP NorioLweHna?
10. Kakue 13 ykasaHHbIX coegnHeHnii — Na,CO3 CuSQO,4, NaCl, H,SO,4, KMNnQO, - nornowatot
CBET B BMAMMOIA 061acTu crnekTpa?
11. B Kakom cnyyae BOfa He MOXKET ObITb 1CMO/b30BaHa B KA4YeCTBE pacTBOpa CPaBHEHUS Mpu
N3MepeHN CBETOMNOT/IOLLLEHNA?
12. Kak MOXXHO paccumTaTb MUHUMaIbHYHO, ONTUMa/IbHYHO 1 MaKCUMa/IbHYH KOHLEHTpauum
ornpefenseMoro BeLLecTsa B UCCeAyeMOM PacTBOPE MPU U3BECTHOM 3HaYeHUM g?
13. KakoBbl NpUUnHbI OTK/IOHEHWS OT 3aKOoHa byrepa-/lambepTta—bepa?
14. Kak npoBoAUTCS BbIGOP ONTUMASIbHbLIX YCI0BUIA (DOTOMETPUYECKUX ONPeLeNieHNIA: a) ANHbI
BOJ/IHbI; 6) TO/ILLMHBI CBETOMOI/OLLAKOLLEr0 C10sA (KIOBETHI); B) KOHLEHTpauumn?
15. Kakou 13 MeTozoB (DOTOMETPUYECKOIO aHaIn3a CrefyeT BblopaTh, eC/n raBHbIM
TpeboBaHMEM K aHa/IM3Yy 3M1eMeHTa ABMSETCA: @) ObICTPOTA BbIMOMHEHNA aHa/IM3a; 6) BbICOKas
TOYHOCTb MPY ONTUMa/IBHOM COZEPXKaHWUM 3/IEMEHTA; B) YUET BIUAHUA (hoHa (TPeTbuX
KOMTMOHEHTOB)?
16. Kakou 13 MeTooB (DOTOMETPUYECKOIO aHaIn3a CrefyeT BblbpaTh, eC/N [1aBHbIM
TpeboBaHMEM K aHa/IM3Yy 3/1EMEHTA SBMSIETCS BbICOKasi TOYHOCTb NPU MHTEHCUBHOWN OKpacke
pacTBopa: a) MeToj 06aBOK; B) METOA rpagyMpoBOYHOI0 rpadnka; B) MeTos
AnddepeHumanbHOM (hoToMeTpun?
17. B KakOM cny4yae B (DOTOMETPUYECKOM aHa/In3e NUCNo/b3YeTCA CBOMCTBO afaUTUBHOCTH
ONTUYECKOIN NNIOTHOCTIN?
18. Kakum 06pa3om BbINOHAETCA (DOTOMETPUYECKOE ONpesesieHne CMecu ABYX OKpaLLEHHbIX
BELLECTB, eC/IN CMEKTPbI MOT/IOWEeHNsA onpeenseMbiX KOMIMOHEHTOB: a) He HaKaAblBatoTCa Apyr
Ha apyra; 6) YaCTUYHO HaKNafblBAKOTCA APYr Ha APYra; B) HAKNaAbIBAOTCA APYr Ha Apyra Ha
NPOTSHXKEHWM BCENM 1CCNeayeMoli 06/1acTh CrnekTpa?
19. Kakoi1 13 npmnBefeHHbIX rpaimkoB 0TBeYaeT 3aKoHY byrepa — JlambepTa — bepa?
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20. Kak 3aB1cuT ONTUYECKas MNNOTHOCTbL PacTBopa OT ero pH: a) yMeHbLLUAeTCA C yBeIMYeHUEM
pH; 6) XxapakTep N3MeHeHNs 3aBUCUT OT MPMPOAbI OKPALLEHHOTO PacTBopa; B) CHavaa
YBENNYMBAETCA, MOTOM YMEHbLLUAETCS; ') He 3aBUCUT OT pH.

21. Cofiep>kaHue aHTpaLeHa B pacTsope onpegensanu npu 253 HM. OnTuyeckas njaoTHOCTb
CTaHZapTHOro pacTeopa, cogepxkatero 35,0 Mr/n aHTpaleHa, paBHa

0,412. OnTnyeckaa NIOTHOCTb MUCCeAyemMoro pacteopa pasHa 0,396.B KroBeTe cpaBHEHUS Obin
pacTeop ¢ cogepxaHviem 30,0 Mr/n aHTpaveHa. BbluncIMTb KOHLEHTpaumio (Mr/n) aHTpaleHa B
nccnefyeMom pacTBope.

22. inga onpefeneHns HAKens ¢ AUMETUTIMOKCMOM HABECKY CTa/In PaCTBOPAOT U
pasbasnsAoT pacteop 4o 100 mn. K 5,00 mn pacteopa f06aBnst0T HE06X0AVMbIE PEaKTUBbI,
pasz6asnsAoT Bogon Ao 50,0 mn 1 hotomeTpupytoT npu | =1,0 cM m

A=470 HM, & =1,3 10", BoluncnnTe maccy HaBecku CTanu, eCm ONTUMaTbHOE

3HayeHue onTnyeckoit nnoTHocTu 0,435 1 NpUbIN3NTENbHASA MaccoBas A0N19 HUKeNs B CTa/ v
pasHa 0,5%.

23. Ansa onpegeneHus >enesa(lll) B KOHLEHTPMPOBAHHOM CEPHOI KUCMOTE B BUE
cy/nbocanmyuiaTa HaBecky nomeLarot B ko6y 100 ms1, £06aBNAHOT HEOOXO0AVMbIE PEaKTUBbI U
[OBOAST BOAOW A0 METKW . /I3MepsAoT ONTUYECKYHO MA0THOCTL pacTBopa npu 1 =5,0cmn A=
420 UM, & =6,3 "10°. PaccumTaiiTe Maccy HaBecku Ans aHannsa, ecnm A=0,435, o (Fe**) =
0,001%.

24. ins onpefeneHuns xenesa B NpoMbILLIeHHON Boge 13 100 M1 BoAbl NOc/e ynapneaHus v
06paboTKM 0-(heHaHTPOMHOM NONYHYUIN 25 MN OKpaLLleHHOro pacteopa. OnTuyeckas
MAOTHOCTbL 3TOro pacteopa npu | = 1cm pasHa 0,460. OnpefenuTb COAep>KaHve XKenesa B
npoMbIwNeHHou Boge (B mr/mn), ecim ¢ = 1100.

25. HaBecky cTtasim maccoi 0,5000 r pacteopunu B konbe 50.00 mn. [ee npo6bl no 20.00 mn
MOMECTU/IN B KONBbI BMECTUMOCTLO 50 M/1. B 0aHY Konby f06aBuiv pacTBop , COAepXKaLLlmin
0,0030 r BaHagus. B 06e kon6bl Npunvv NepokKcng Bogopoaa 1 AoBeNu Ao MeTKW. Boluncnute
MacCOBYHO [0/1t0 BaHaAWsA B CTa/I1, €C/IN NMPU POTOMETPMPOBAHNM PacTBOPa NONYyYnIn Ay =
0,200 1 Ax+cr= 0,480.

26. PaccuvTaiite MMHUMaIbHO onpegensemoe kKonnyecTso xenesa(lll) no peakumu c
Cy/b(hOCaIMLMNIOBOW KUC/IOTOM B aMMUAYHO Cpefie Npu TO/LLMHE C/1oA 5 CM U MUHUMa/IbHOM
06bemMe OKpalleHHoro pacteopa 15 mn, ecnn A= 0,01; & =4000.

27. MponyckaHne pacTBopa ¢ KOHUeHTpaumein megun 3,75 mr B 100 M, namepeHHoe npu 480 HV
B KtoBeTe 1,5 cM, paBHO 39,6 %. PaccunTtainTe MONAPHbIA KOIM(MULMEHT NOrNOLLEHMS BELLECTBA.
28. [lna onpefeneHns Meau B LIBETHOM CrJiaBe HaBecKy 1,5 r cnsiasa nocne pacTBOPeHUs
obpaboTanm ammmakom 1 nonyymnnmn 500 mn okpatueHHoro pacteopa (A = 0,127; 1 =5 cwm;

& =423).0npeaennTe NPOLEHTHOE COAepXKaHMe Meau B CriaBe.

29. Kakas To/LLMHa CNost OKpaLLeHHOro pacTBopa, cofepxkatero 57,5 Mkr nHaus(3+) 8 50 mn,
noTpebyeTca AN ocnabneHmst HavyalbHOro NOToKa B 5 pas-, ecnn & =6950

30. BbluncnmTe MONSAPHLIA KOAPMUUMEHT CBETOMNOIIOLLIEHNA pacTBOpPa,ecnn A pacTBopa,
cofepxallero 1 Mr HuKens B 250 Mn1 Npu TONLWMHe cnosa 2 cM, pasHa 0,217.

31. Haeecky ctanu maccoi 0,9580 r pactBopunu B Konbe 50.00 mn. [ge npo6bl no 20.00 mn
MOMeCTUN B KOJIObl BMECTUMOCTbIO 50 M. B 0AHY K06y f06aBunn pacTBop , COLepKaLlui
0,0030 r BaHagus. B 06e konbbl Npuavav NepoKcung BoLOPOSa U AOBENV A0 METKU. Bbluncnute
MacCOBYIO [0/1H0 BaHaaWs B CTasIn, eC/iM Npy (DOTOMETPUPOBAHUN PacTBOpa NOMyUnIn Ay =
0,280 1 Ax+cr= 0,560.

2. KoHTponuvpytoLme MaTepuanbl A5 1abopaTopHbIX paGoT Mo Teme « PedpakToMeTpusi»

BapuaHT 1 (JTP Ne 3)

1. Bbluncnute MonspHyto pepakLmio YKCYCHOM KMCNOTbI, €C/IN MOKa3aTe/lb NpesioMIeHNs
1,3698, NnoTHOCTb 1,0493 r/cm®. CpaBHUTE C MONSPHOI pedpaKLyeld, paccumnTaHHoM no
npaswny agaMTUBHOCTH.



2.MongapHas pedpakuusa( popmyna Ana pacyeTa, pasMepHOCTb, (DaKTOopbI, BAMAIOLLME Ha ee
BE/IMYNHY)

3. B yem 3aknovaeTcs afanTMBHOCTL MONAPHOW pedpakLum 1 Ans onpeaeneHns Yero oHa
npumeHseTcs?

KpuTepunu oueHKN

MepBoe 3afaHne oueHrBaeTca B 2 6anna, 3agaHue 2 1 3 —no 1 6anny.

o OTBeT 3aCUNTLIBAETCA Ha MOPOroBOM YPOBHE, eC/IV BbIMO/IHEHb! 3afaHnA 2 U 3, OLEHKa
cocTaBnseT 2 6anna

o OTBeT 3acUnTbIBaeTCA Ha 6a30BOM YPOBHE, €C/IM BbIMOMIHEHO 33daHue 1 1 3agaHue 2 uam 3,
OLeHKa cocTaBnset 3 6asna

o OTBeT 3aCUNTbLIBAETCA Ha NPOABNHYTOM YPOBHE, EC/M BbIMOJIHEHbI BCE 3aJaHNA, OLEHKa
coctaBnseT 4 6anna

KOHTpO/IbHbIE BOMPOCHI K 3aLmTe nabopaTopHoi paboTbl Ne 3

1. Ons Kakux ueneii NPUMEHSIOT pedpakToMeTpuyecKnini MeTog aHanm3a? K Kakon rpynne
METOZ0B OH OTHOCKTCA?

2. B yeM cyLHOCTb pethpakTOMETPUYECKOro MeToa aHanmn3a? Jalite NoOHATUE pedpakLmu.

3. Toyemy CBETOBOM Nyd NPeoMISETCA Ha rpaHnLe pasgena AByx cpea? Kakoil BefMymHOM
XapaKTepu3ytT CNOCOOHOCTL Cpebl K MPeNOMIEHNIO U KaK OHa 3aBUCUT OT KOHLEeHTpaumn?

4. Kak 3aBM1CUT NoKasaTe/b NPesioMIeHns B pedypakTOMETpUM OT TeMnepaTypbl, LaBNIEHNUS U
[J/IVHbI BOJIHbI CBeTa?

5. Hapucyiite 1 nNOACHUTE NPUHUUNUaNbHYIO CXEMY pelpakTOMEeTpa, OCHOBAHHYH Ha
N3MepeHnn NPeaenbHOro yria nageHns ceeTa.

6. Ha yem OCHOBaH KOMMYECTBEHHbIN pepakTOMETPUYECKUIA aHan3 MpW UCMOJIb30BaHNM
YAeNbHOW pedpakLmmn?

7.TloOKaKMTe Ha pUCYHKe NpenoM/IeHne CBETOBOrO /yya MNpu Mepexofe ero w3 cpefpbl
ONTUYECKWN MeHee NOTHON B 60/1ee NIOTHYHO.

8. MpuBeanTe Qopmyny AN pacyeta MONAPHON pedpakumMn COeAVMHEHUS, VIMEIOLLEro
[BOMHYIO UM TPOWHYIO CBA3W. B yem 3akntoyaeTcs afauTUBHOCTb pedpakunmn?

9.4Y710 Ha3blBatOT abCOMOTHLIM W  OTHOCUTENbHBIM MNOKasaTeNsiMy  NPeIoMIeHNs B
pepakToMeTpun? [N8 aHasm3a Kakux BELLECTB WCMOMb3YKT 3TOT METO4 B MULLEBON
MPOMBbILLIEHHOCTN?

10. TlokaxuTe Ha pPUCYHKe MpefioM/eHVe CBETOBOrO flyya Mpu nepexofe ero u3 cpeabl
ONTUYecky 6onee NIOTHOW B MeHee MIOTHYH. OOBbACHWUTE BO3HUKHOBEHWE TPaHNLLbl CBETOTEHM
B pehpakTomeTpe.

11. Yto Takoe MosnisipHas pepakums, Kak OHa cBs3aHa ¢ nonspusaymnein? Kak BblumcnseTcs
pedpakuma?

12. Tloyemy peppakuus ABNSETCA afAUTUMBHON BeNMUYMHON? Kak paccuuTatb 3HauveHue
pedpakLuny BeLLeCcTBa Mo ero CTPYKTYpHON opmyne?

13. Hauem 0CHOBaH Ka4yeCTBEHHbIN ped)pakTOMETPUYECKNIA aHann3? MNpueeanTe hopmy bl
[N19 pacyeTa MOMSPHOI pethpakumm 1 No pedpakumm aToMoB.

14. Kak MeHseTcA nMokKasaTe/lb MNPenoMIeHnss C W3MEHEHMEeM KOHLUeHTpaumun? [ge
MCNONbL3YHOT 3TY 3aBMCUMOCTb B PEIPaKTOMETPUM U MPY aHa/IN3e KaKUX NMPOAYyKTOB?

15. TlonHoe BHYTpeHHee OTpaXkeHWe cBeTa. [pefenbHble Yribl NafeHns 1 NPeioMIeHUS.

16. Hauyem OCHOBaH KONMYeCTBEHHbIV pef)pakTOMETPUYECKUIA aHaIU3 NPU UCMOb30BaHWUN
rpagyvpoBOYHOro rpaguka?

17. Y10 Takoe nokasare/b NpenomaeHns? Kakos ero (pu3nyeckumin cmbicn?

18. Ha Kakmx CBOWCTBax aHaJiM3MpyeMOro BeLlecTBa OCHOBaH pepakTOMeTpPUYeCKMUil
MeTof aHanm3a. Kak n3meHseTca nokasarenb NpesioMaeHns ¢ poCTOM MI0THOCTY BeLLLeCTBa?

19. TpuseguTe hopMynbl 419 pacyeTa YAeNbHOW U MONAPHOW pedpakLmin n yKaxute mnx
pa3MepHOCTN.

20. TMonspusauus fechopMaLyn, 3SNeKTPOHHAsA M aTOMHas NONAPU3aLIMs, NONSPU3aLImMs OpUeHTaLuN.

21 Bbluncnute monspHyto pepakuynio 6pomotopma CHBr3, ecnm nokasaTesib
npenomnenus 1,5924, nnoTHoCTb 2,8912 r/cm®. CpaBHUTE C MONSPHON petpakLymelt,

paccuMTaHHOl Mo NpaBuNy aaaNTUBHOCTM.



22. Yrnesopopopn CioHig MMeeT nokasaTesib npenomneHma 1,4635, nnotHocts 0,8594 riem®.
Bbluncnnte MonspHyto pegpakumio. CpaBHUTE C MONSIPHON pedhpakLimeit, paccumTaHHOM No
npaswny agaMTUBHOCTH.

23. BbluncnuTe monsapHyto pedpakumio atunagerata CH3COOC,Hs, ecnv nokasaTens
npenomnenus 1,3700, nnoTHocTb 0,9012 r/cm®. CpaBHUTE ¢ MONSPHOV pethpaKLymelt,
paccyMTaHHoOW No npasuiy agauTUBHOCTU.

24. BblunCnUTe MONAPHYHO pedpakLmnio YKCYCHOM KUCNOTbI, ECNN NOKa3aTe/lb NpenoM/IeHNs
1,3698, nnoTHoCTbL 1,0493 r/cm®. CpaBHUTE C MONIAPHOIA pethpakLyeli, paccumTaHHOA Mo
npaswny agaMTUBHOCTH.

25. MokasaTtenu NpenomIeHns BOAHbIX PacTBOPOB caxapa pas/IMYyHON KOHLEeHTpaLmm
npuBejeHbl B TabnunLe:

Maccosas gons, | 10 20 30 40

%

lNoka3aTesb 1,3461 1,3630 1,3805 1,4025
npenoMIeHns

MocTpoiTe KanM6POBOYHBIN rpadivk 1 onpeaennTe KOHLEHTpaLuio caxapa (r/n) B pactsope

eC/N N3BECTHO, YTO NoKasaTtesib NpenomMmaeHna pacteopa 1,3985, nnotHoctb 1,1186 riem?.
26. MokasaTtenu NpenomIeHns BOAHO-aLEeTOHOBbLIX PaCTBOPOB Pa3/IMUYHOM KOHLIEHTpaLmm

npuBeSeHbl B TabnunLe:

MaccoBas gong, | 10 20 30 40 50

%

Mokasaresb 1,3340 1,3410 1,3485 1,3550 1,3610
npesioMIeHNA

MocTpoiTe KanM6POBOYHBIV rpadink U onpeaenvTe CoLepXXaHve aLeToHa B pacTBOpe € N=
1,3500.PaccuunTainTe MaccoByHo 40M0 aLeToHa No opmyre.

27. [Ans NOCTPOeHUsA KaniMbpoBOYHOI 0 rpaurka npy pepakTOMETPMUYECKOM ONpeseneHnm
rnuuepriHa B3sTbl 06beMbI (CM. Tab/1.) 1 M3MEPEHbI N .

O6vem BoAbl, M1 | 10 8 6 4 2 0
O6bem 0 2 4 6 8 10
rNALepuHa. M

MokasaTesnb 1,333 1,3627 1,3915 1,4211 1,4484 1.4740
NpenomIeHNns

Mo rpadmky onpegennTe MaccoByHo 4O ranLepuHa B cmecsx ¢ n =1,4050 u n =1,4580,
NNOTHOCTb 1,26 r/cm’,
28. MNokasatens npenomneHns NaCl paseH 1,3433. OnpegennTe MOMISIPHYIO KOHLEHTPALMIO
pacTBopa ¢ n =1,3382, NpUHMMas NIMHENHYIO 3aBUCUMOCTb MeXay KoHLUeHTpaumein NaCl n
rokasaresieM npenomsieHns.( NI0THOCTbL NPUHATL 3a 1)

3. KoHTponupytoLume maTepuanbl ans nabopaTopHbIX paboT no TeMe « MoTeHLMOMETPUS»

BapuaHT 1 (JTP No4-5)
1. MNoTeHUMOMETPUYECKOE TUTPOBAHME C UCMO/b30BaHWEM peakLnii ocaxaeHus. MNpumepsl.
VHankaTopHble anekTpoAbl. PacyeT noteHumana go T3, B T3 n nocne T3, ecnm O.B. — Br.
2. Kakue 13 npuBefeHHbIX Ha PUCYHKE KPMBBIX COOTBETCTBYIOT NMOTEHLNOMETPUYECKOMY

TUTPOBAHMIO? YKaXKMNTE HA KPMBOW 06BEM B TOUKE 3KBUBA/IEHTHOCTU.
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3. KaK YCTPOeH CTEKNAHHbI 9NeKTPOA? YKasaTb JOCTOMHCTBA U HEOCTATKM CTEKNSHHOTO
3MeKTpPOza.
4.YpaBHeHUe HepHCTa. DaKTopbl, BAMSIOLLME HA BENIMUMHY 9MEKTPOAHOIO NOTeHLUMana.

Kputepumn oueHKn

Kaxaoe 3aaHne oueHnBaeTcs B 1 6ann.

o OTBeT 3aCUMTbIBAETCSA Ha MOPOroBOM YPOBHE, C/IN BbIMO/IHEHO 2 3afjaHus, OLEeHKa
cocTaBnset 2 banna

o OTBeT 3aCUNTbIBAETCS Ha 6a30BOM YPOBHE, C/IM BbIMO/IHEHO 3 3ajaHus, OLeHKa COCTaBNseT
3 6anna

o OTBeT 3aCUNTbIBAETCS Ha NPOABNHYTOM YPOBHE, EC/M BbIMOJIHEHbI BCE 3ajaHNs, OLeHKa
coctaBnset 4 6anna

BapvaHT 1 (JIP Ne 6-7)

1. PaccuuTainTe pH pactsopa x/siopugia aMMOHUA, ecnvt Ers, COCTaBNIEHHOIO U3 Ka/IOMeNIbHOMo U1
CTEKMSIHHOTO 3N1eKTPOAOB, PaBHO 0, 8 B (Exanom=0,282 B, E%ei= -0,3. CocTaBbTe CXeMy
rasibBaHNYECKOro 3/1eMeHTa, 3anuLumTe NPoLecchl, NPoTeKatoLL e Ha 3/1eKTpodax.
2.PaccunTaiite HanpskeHue I7.9., COCTOALLEr0 13 CTEKNAHHOIO U XN10PCepebpsiHOro 3/1eKTPOLOB,
Nnorpy>eHHbIX B pacTeop, cogepxkawmnin CH;COOH n CH3;COONa (V=50 mn,
m(CH3COONa)=2r, C (CHzCOOH)=0,01M, K= 1,78'10, Eynopcep.=0,204 B, E%rexn= -0,17B).
CocTaBbTe CXemy rasibBaHM4eCcKoro 3/leMeHTa, 3anuLnTe NpoLecchl, MPoTeKaroLLye Ha
3NEKTPOLax.

KpuTtepuu oLgHKN

Kaxaoe 3ajaHne oLeHMBaeTcs B 2 6anna.

o OTBeT 3aCUMTLIBAETCA HA MOPOrOBOM YPOBHe, eC/i OAHO 3afaHue peLleHo BEPHO, HO He
0603HayveHa cxema rajlbBaHUYECKOr0 3/1EMEHTA, He 3anmncaHbl MPoLecchl, MpoTeKaroLive Ha
anekTpogax. OueHka cocTaBnseTt 2 6anna

o OTBeT 3acUNTLIBAETCA Ha 6a30BOM YPOBHE, €C/IM NPAaBWUIbHO PeLLeHbl 2 33aHns, HO He
0603HayeHa cxemMa rajibBaHMYeCKOro afieMeHTa, He 3anucaHbl MPOLECChI, MPOTeKatoLme Ha
anekTpogax. OueHka coctasnseT 3 6anna

o OTBeT 3aCUNTbIBAETCA Ha NMPOABNHYTOM YPOBHE, C/M BbIMOJIHEHbI BCe 3afaHnsA, 0603Ha4YeHa
CXema raJlBaHN4ecKoro 3fieMeHTa, 3anucaHbl NPOLECChI, MPOTEKAIOLLIME HA 3M1IEKTPOAAX.
OueHka cocTtaBnset 4 6anna

KOHTpO/IbHbIE BOMPOCHI K 3aLipuTe n1abopaTopHbIX padoTt Ne 4-7

1. BogOpOAHbIV 3NeKTPOS, CY>KUT NHANKATOPHBLIM 3M1EKTPOAOM B peakLmMsX: a) OKUCIEHNS —
BOCCTaHOB/IEHUS; 6) HETpanM3aunn; B) OCAXKAEHNS; ) KOMMNIeKCo06pa3oBaHus.

2. KpuBasi TUTpoBaHMA CMecy MOAMAA U X/I0puaa HUTPATOM cepebpa ¢ cepebpsHbIM
NHAMKATOPHbLIM 3/1EKTPOAOM COOTBETCTBYET:
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3. Kakas 13 nepeuncneHHbIX 3aB1CYMOCTEN NEXWT B OCHOBE NPAMbIX NOTEHLMOMETPUYECKUX
OMpefeNeHuiA: a) 3aBUCKUMOCTb CU/Ibl TOKA OT MOTeHLManNa; 6) 3aBUCMMOCTb PAaBHOBECHOTO
noTeHUMana MHAMKATOPHOT0 3M1eKTPO/a OT KOHLEHTpaL/MM NOTEHLMANOoNPeAensIoLLEro NoHa; B)
3aBMCMMOCTb MOTEHLMaNa 371IEKTPOAA OT KOHLEHTPaLUM MHAN(DAEPEHTHOTO 91EKTPONIUTA?



4. MpuBecTu ypaBHeHWe HepHCTa 419 OKUCIUTENIbHO-BOCCTAHOBUTE/IbHOM Napbl U NMOSCHUTb
CMbIC/T BXOAALWMX B HETO BEIUNH.

5. Kakue anekTpobl OTHOCATCA K 3/1eKTpodam | pofa 1 Kakue — K anektpogam Il poga?
MprBeCTN NPUMEPBI.

6. K KakoMy Tuny 3neKTpoA0B OTHOCUTCA X/I0PCepebpsHbIA 3N1EKTPOA: &) MeMOPaHHbIM
NOHOCENEKTMBHbIM; 6) anekTpodam | poaa; B) anekTpogam Il poga; r) pefoKc-3nekTpogam?

7. Kakoi 13 yKa3aHHbIX 3/1eKTPOA0B OTHOCUTCA K TUMY MEMOPaHHbIX 3/1eKTPOA0B: a)
BOZLOPOAHbIN; 6) CTEKNAHHbIN; B) CEPeOPSHBLIN; I) Ka/IOME/bHbLIN?

8. Kakue 3neKkTpo/bl Ha3blBalOT MHAMKATOPHLIMU U KaKue — 3/IEKTPOAaMU CPaBHEHNA? YKa3aTb
Hambosiee pacnpoCTPaHeHHbIE 3/1EKTPOAbI CPaBHEHWS.

9. B yeM CyLLHOCTb NOTEHLMOMETPUYECKOTO M3MepeHmns pH pacTBopa? Kakve MHAMKATOPHbIe
3M1EKTPOAbLI MOTYT 6bITb NUCMO/b30BaHbI ANS onpeaeneHns pH?

10. Kak yCTpOeH CTEKNAHHBIN 3/1eKTPOA? YKa3aTb LOCTOMHCTBA U HELOCTATKW CTEK/IAHHOMO
3NeKTPOofa.

11. B yem cywlHOCTb MeTOZa NOTEHLMOMETPUYECKOTO TUTPOBaHUA?

12. Kakoi1 aneKTpof cneayeT BblopaTb B Ka4eCTBe UHAMKATOPHOIO NP NOTEHLNOMETPUYECKOM
TMTpoBaHMM FeSO, cTaHAapTHLIM pacTBOPOoM KMNQOy,: a) CTEKNAHHDIN; 6) N1aTUHOBLIN; B)
BOAOPOAHbIN; ) KaOMeNbHbIA?

13. YKa3aTtb UHAMKATOPHbIE 3/1EKTPOAbI Y NPUBECTU MPUMEPbLI MOTEHLIMOMETPUYECKOTO
TUTPOBaHWSA C UCMOb30BaHMEM PeaKLMiA KUCOTHO-OCHOBHOIO B3aIMOENCTBUS.

14. Kakue 13 npmBefeHHbIX Ha PUCYHKE KPUBbLIX COOTBETCTBYHOT MNOTEHLMOMETPUYECKOMY
TUTPOBaHMIO? YKaXKMNTE Ha KPMBOV 06bEM B TOUKE 3KBUBA/IEHTHOCTU.
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15. YKa3aTb HAMKATOPHbIE 3/1EKTPOAbI M MPUBECTY NMPUMEPbI MOTEHLMOMETPUYECKOTO
TUTPOBaHMSA C UCMONb30BAHNEM PEaKLMA OCKAEHUS.

16. YKa3aTb UHAMKATOPHbIE 31EKTPOAbI M MPUBECTY MPUMEPbI MOTEHLMOMETPUYECKOTO
TUTPOBaHMSA C UCMONb30BAHMEM PeaKLMii KOMNEKCO06pa3oBaHMS.

17. YKa3aTb UHAMKATOPHbIE 31EKTPOAbI M MPUBECTY NMPUMEPbI MOTEHLMOMETPUYECKOTO
TUTPOBAHMSA C UCMONb30BAHNEM PeaKLMA OKUCIEHNSA-BOCCTAHOBNEHMS.

18. Kakue 13 npefcTaBNeHHbIX 3aBUCMMOCTE COOTBETCTBYHOT METOAAM NPSMO
MOTEHLMOMETPUN N NOTEHLMOMETPUYECKOTO TUTPOBAHMNA?
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19. Kakou Buf, MeeT KprBasi MOTEHLMOMETPUYECKOTO TUTPOBAHUS CU/IbHOW KUCNOTbI CU/IbHOM
Lenoybto. Kakol MHAMKATOPHbIN 3M1eKTPOA, LienecoobpasHo UCMosb30BaTh NPy 3TOM BUjE
TUTPOBaHUMN.

20. Tpu Kaknx ycnoBmsax BO3MOXKHO NMOTEHLMOMETPUYECKOE TUTPOBaHWE ABYX BELLECTB (Mn
MOHOB), HaXoAALWMXCA B cMecn? IprBecTn NpuMepsbl.

21.PaccumnTainTe HanpskeHue .3., COCTOALLEr0 U3 CTEKNSAHHOIO U XJI0pcepedpsHOro
3N1EKTPOAOB, NOrpyXXeHHbIX B pacTBop, cogepxkawimin CH;COOH n CH3;COONa (V=50 mn,
m(CH3COONa)=2r, C (CH3COOH)=0,01M, K= 1,78'10"°, Exnopcep.=0,204 B, E%rexn= -0,17B)
22.MOoXHO 1 ucnonb3oatb KMnO4 B KauecTBe OKUCINTENA B CNEAYIOLNX Npoueccax npu
CTaHZapTHbIX YCNOBUAX:

A) HNO; + H,0 — 2e = NO'3+ 3H" , E’= 0,94 B




b) H,S — 2e =S + 2H*, E°= 0,14 B.
23.PaccuuTaiite noTeHuman cucteMbl MnO's/Mn?* B MOMEHT, koraa oTTuTpoBaHOo 30% MnO4(
C(MnO74) = 0,5 M). CocTaBbTe 3/IEKTPOXMMUYECKYIO CXemy 7.3, And u3MepeHusi JaHHOro
NnoTeHuunana, HanuwwnTe 31eKTPOAHbLIE NMPOLECChHI.
24. PaccumTaiite pH pactBopa 60pHOI KUCOThI, ecn Ers, COCTaBNEHHOIO U3 KasloMe/lbHOro 1
BOJOPOAHOr0 3/1eKTpoAoB, paBHO 0, 594 B (Exanom.=0,282 B). CocTaBbTe 3/1eKTPOXMMUYECKYHO
cxemy I.9. Ana n3mepeHns 4aHHOMo NOTEHLUManNa, HanMWnTe 3M1eKTPOAHbIE NPOLECCHI.
25.Bo3moxHa in peakuyms mexay KCIO3; n MnO, B kucnoi cpege? OTBeT 060CHOBATD.
26. PaccumTalite pH pacTBopa, ecm E cuctembl Cr,077/Cré* paseH 1,61 B (C(Cr,077)=1M,
C(Cr¥)=10"M). CocTaBbTe aneKTPOXMMMYECKYIO cxemy .3, 415 N3MepeHs AaHHOTO
noTeHUmMana, HanuLmnTe 31eKTPOLHbIE MPOLLECCHI.
27.MoxxHO nn ncnonb3osatb KCIO3; B Ka4eCcTBe OKUCNTENSA B CNEAYIOLLMX NpoLieccax npu
CTaHAAPTHbIX YCNOBUAX:

Fe** +e=Fe*

Co* +e=Co*
OTBeT 060CcHOBaTh. [NprBeANTe YpaBHEHNE BO3MOXHOM peakLmm.
28. PaccumTaiite pH pacTBopa (hopmmaTa HaTpusi, ecnu Ers, COCTaBNEHHOIO 13
XN0pCePedpAHOro 1 XMHIMAPOHHOTO 31eKTPooB, paBHO 0, 006 B (Exnopcep.=0,220 B, E%%=
0,699 B). CocTaBbTe 3/IEKTPOXUMUYECKYIO CXemy [.3. NS U3MepeHns AaHHOro NoTeHumnana,
HanuLnTe 3/1eKTPOAHbIE NPOLECChI.
29. BoamoxkHa nn peakums mexay KNO, n K,Cr,0; B kucnoii cpee? OTBeT 060CHOBaTb.
MpvBeanTe ypaBHEHNE BO3MOXHOM peakLyun.
30.PaccumnTainte Ers, coCTaB/ieHHOro 13 xnopcepebpsaHoro 3neKTpofa(Exmopcep.=0,204 B)
BOAOPOAHOr0 3N1EeKTPOA], MOTPY>KEHHOT0 B pacTBOp consHol KMcnoTbl(Chci=0,01M). CocTaBbTe
3/MIEKTPOXUMUYECKYIO cXeMy [7.3. s n3mMepeHnsa AaHHOro NoTeHumMana, Hanuwure
3N1EKTPOAHbIE MPOLEeCChI.
31.PaccunTainTe NnoTeHUMan N1aTMHOBOIO 3/1EKTPOAA, MOrPY>XEHHOr0 B pacTBOP, COAEPXKaLLMiA
12 r FeCl, n 16 r FeCl; B 500 mn pactBopa, OTHOCUTENBHO KaslomenbHOro anekTpoga(l H. KCI).
CocTaBbTe 31eKTPOXUMMNYECKYIO cXeMy [.9. 41 n3MepeHuns aHHOro noTeHLmMana, Hanmwmre
3N1EKTPOAHbBIE MPOLEeCChI.
32.PaccunTainTe NOTeHLUMaN KagMUeBoro af1eKTposa, Norpy>keHHoro B pacteop CdSO4 (V-
pa=100 M1, Mg.ga= 18,8 I), OTHOCUTENLHO XI0PCEPEbPAHOr0 3N1eKTPOAa (Exnopeep.=0,204 B).
CocTaBbTe 31eKTPOXUMMNYECKYIO cXeMy [.9. 41 n3MepeHuns aHHOro noTeHLmMana, Hanmwmre
3N1EKTPOAHbBIE MPOLECChI.
33. PaccuuTaiite noTeHUman Ni1aTMHOBOIO 3/1EKTPOAA, NOrPY>XXEHHOI0 B PacTBOP, COAepKaLuii
19,5 r buxpomara Kanmsa n 15 r xnopuga xpoma(l1) 8 200 mn pactsopa, OTHOCUTESILHO
KasniomenbHoro anekTpoga(l H. KCI). CocTaBbTe 3/1IeKTPOXMMUYECKYIO cxemy IM.3. ans
N3MepeHnsa LaHHOro NoTeHLMana, HanuLnTe 3N1eKTPOAHbIe MPOLLECChI
34.B pactsBop ¢ pH=5 norpyeHbl BOAOPOAHbIN 1 XnopcepebpsaHbiii 3n1eKTPoab!(Exnopcep.=0,22
B). CocTaBbTe 3/1EKTPOXUMUYECKYHO CXeMy [.3., HanuLwnTe 3N1eKTPOLHbIE NPOLLECCHI.
35. PaccumnTalite pH pacTBopa, ecm E cuctembl MnO #/Mn?*pase 1,45 B (C(MnO) = 0,1 M,
C(Mn*)=10"M). CocTaBbTe 31eKTPOXUMMUYECKYIO cxeMy .3, 418 3MepeHus JaHHOro
noTeHUmMana, HanuLmnTe 31eKTPOLHbIE NMPOLIECCHI.

4. KOHTponvpyoLLme MaTepuanbl Ansi 1abopaTopHbIX PaboT no Teme « XpomaTorpadusi»

BapuaHT 1 (JIP Ne 8-9)

1.CKO/bKO rpaMMOB HUKe/A OCTaHETCS B paCcTBOPE , C/n Yepe3 KOMoHKY ¢ 10 I KaTuoHuTa
nponyctuny 500 Mn pacTBopa Xnopunaa HAKens ¢ KoHueHTpaumein 0,100 H. MNonHas
[AVNHaMMyecKas eMKOCTb B JaHHbIX YC/IOBUAX paBHa 1,72 MMOJb/T.



2. Ha yem ocHOBaH MeTof, MOHOOOMEHHO XpomaTorpapun? Kakme noaBuKHbIE 1
HEMNoABMXHble (ha3bl B B HEN UCMONb3YIOT? MprBeauTe peakuum MOHHOTO 06MeHa.
3. Kak BbINOMHAT Ka4eCTBEHHbIN Y KONMYECTBEHHbIN aHaN3 METOA0M 6YMaXKHOM
XpomaTorpapumn?

KpuTepunu oueHKN

MepBoe 3afaHne oueHrBaeTca B 2 6anna, 3agaHue 2 n 3 —no 1 6anny.

o OTBeT 3aCUMTLIBAETCA HA MNOPOr0OBOM YPOBHE, EC/N BbINO/IHEHbI 33AaHNA 2 1 3, OLeHKa
cocTaBnseT 2 6anna

o OTBeT 3acuUnTbIBaeTCA Ha 6a30BOM YPOBHE, €C/IM BbIMOIHEHO 33daHune 1 1 3agaHue 2 uam 3,
OLeHKa cocTaBnset 3 6asna

o OTBeT 3aCUMTbIBAETCA HA NPOABUHYTOM YPOBHE, €C/IN BbIMO/IHEHbI BCe 3aaHus, OLeHKa
coctaBnseT 4 6anna

KOHTpO/IbHble BOMPOCHI K 3aLLnTe NnabopaTtopHbIX paboT Ne 8-9

1. MNpvBeanTe KnacCUUKaLUio XpoMaTorpauyecknx MeTOLOB aHa M3a Mo arperaTHomy
COCTOAAHWNIO, MeXaHU3My pasfeneHna U METOAMKE NPOBeAEHNA npoLiecca.

2. B yeM cyuHOCTb 6YMaXKHOI KayeCTBEHHOW XpomaTorpadun? MNpueegute NnpumepsI.

3. Uto 3a BennuuHa Rf? OT Kakux (PaKTOpPOB 3aBMCUT CKOPOCTb MepemMelleHns n Ry B
OymakKHOM XpomMaTorpagpun?

4. B 4YeM CYLIHOCTb KO/IMYECTBEHHOIO aHasm3a: a) Mno abCoMTHOW KannmbpoBKu; 6)
BHYTPEHHEN HopManusauuy (HOPMUPOBKK); B) BHYTPEHHEr0 CTaH4apTa.

5. Ha kKakux sBneHWsxX OCHOBAHO Xpomartorpajmueckoe pasgeneHne BelecTs? Kak
KnaccuuumpyroT MeTobl XpoMaTorpagum no arperaTHOMy COCTOSIHUIO (ha3?

6. Ha yem ocHOBaH MeTOZ pacnpesenvTenbHON XxpomaTorpadumn? MpueecTy NpumMeps..

7. Oaiite noHATUA — (hakTop (KO3ULMEHT) pasgeneHns n KoahhrumneHT pacnpeaeneHus.

8. Ha yem ocHOBaH MeTOA 0caflo4HOM XpomaTorpagumn? MpreecT NpUMepsbI.

9. [JaiTe KpaTKyl) XapaKTepucTUKy MeToZa WOHOOOMEHHOW xpomartorpaduu. Kakue
NOABWXXHbIE N HEMOABMXXHbIE (Pasbl B HE MCMOMb3YOT? Hanuwnte peakumm MOHHOIO 06MeHa.

10. Kak onpefenstoT cTaTUYeckKyto 06MeHHYHO 1 JMHAMUYECKYHO eMKOCTN UOHUTA?

11. [laitTe 06bACHEHMS CeayoLWMM NOHATUAM: @) BbICOTA U LUMPUHA XPOMaTOrpafuyeckoro
nuka; 6) ooWMiA yaepXXnBaeMblii 06bEM.

12. B yem oTnYMe 3M10EHTHON XpomaTorpagum oT BbITECHUTENbHOR?

13. Y10 Takoe NposiB/ieH e XPOMAaTOrpaMMbl U B KaKMX C/lyqasx OHO He06X0AMMO?

14. B 4eM CYLIHOCTb XpoMaTorpaMyeckoro pasgeneHus no MeTofdy ra3oXuaKOCTHOM
XpomaTorpapumn?

15. UT0 HasblBatOT O0OMEHHON eMKOCTbHO MOHWUTA? B KakuX ycnoBusx ee u3MepstoT? OT Kakumx
(haKTOpPOB OHa 3aBUCUT?

16. MNpueeanTe KnacCUUKauMlo W ONULIMTE CBOMCTBA WMOHWUTOB, WCMNO/b3YeMbIX B
NOHOOOMEHHOM XpoMaTorpagun. Hanuwnte ypaBHeHUS NOHOOOMEHHOW peakLmu.

17. B 4eM CYLLHOCTb YMArYeHWNs XXECTKOW BOAbl METOLAOM MOHOOOMEHHOM Xpomarorpapumn?

18. YKakuTe OCHOBHble MapaMeTpbl Xpomartorpafuyeckoro nuka. Kakue u3 HUX
NCMNONb3YIT B KAYECTBEHHOM U KOJTMYECTBEHHOM aHaN3e?

19. N3oTepmbl agcopbumn JleHrmopa n ®peiHanmxa. puBecTn (GopMysnbl U KPUBbIE
N30TepM.

20. Ha3zoBuTe NoABMXHbIE 1 HEMOABVKHbIE (hasbl, UCMO/b3yeMble B XpoMaTorpapmm.

21. PaccunTaiiTe MaccoByHo [0/10 KOMMOHEHTOB B CMECH MO AaHHbLIM , MO/TyYeHHbIM

MeTO/Z0M ra30Boii XpoMaTorpaguu:

a3 S, MM° k

BeH3on 85 1,0
["ekcaH 27 1,1
MponuneH 34 11
TaHoN 11 1,8




22. Tpu onpegeneHnn aTUI0BOro CnnpTa MeTOL0M ra3oBoi XpoMaTorpahumn U3Mepusmn
BbICOTY NMWUKOB W NMONYYNIU CNELYIOLLME AaHHbIE:

M, mr 0,2 0,4 0,6 0,8 1,0
H, Mm 18 37 48 66 83
[ns 0,02 r uccnegyemoro pacteopa Nony4yeH MuK BbICOTOM 57 MM. PaccumTaiite MaccoByHo
[ONI0 3TWUI0BOMO CNUPTA.

23. 3HayeHnsa Ry npu XxpomaTorpagmyeckom pasgeneHn MOHOB Ha Bymare B cpefe
6yTaHona, HacblweHHoro 2M HCI , coctasnsatoT: Cd - 0,6; Zn - 0,6; Bi—0,5; Co-0,1; Ca—
0,0, Al - 0,1.. Kakve 13 MOHOB He MOTYT BbITb YeTKO UAEHTUPULMPOBaHbLI 3 cMecu: a) Al, Zn,
Co, 6) Cd, Zn, Co, B) Bi, Al, Ca.

24.CKONbKO rpamMMoB HUKENsi OCTAHETCA B pacTBOpPE , eC/N Yepe3 KOMTOHKY ¢ 10 r kaTuoHuTa
nponyctum 500 Mn pacTeopa Xnopuaa HAKens ¢ KoHueHTpaumein 0,100 H. MNonHas
[AVNHaMMyecKas eMKOCTb B JaHHbIX YC/IOBUAX paBHa 1,72 MMOJb/T.

25. Yepes KONOHKY, 3arno/IHeHHYI0 KaTUOHUTOM Maccoit 8 r, nponyctunm 200 mn 0,07 M
pacTBopa cynbara HUKeNs. BoIxogawime n3 KONOHKM nopumm pactsopa rno 50,0 mn cobupanu un
aHa/I3MPOBASIN Ha COLlepXKaHne NOHOB HMKens. MNonyunnun cnegyrowme pesynbtatbl( C
monb/n):1- 0; 2- 0,024; 3- 0,055; 4- 0,07.0npegenute MNAOE

26. PaccunTarite MaccoByHO 0/1H0 KOMMOHEHTOB B CMECW MO AaHHbLIM , MOJTyYeHHbIM
MEeTOA0M ra3oBOW XpoMaTorpamn:

a3 S, MM? k

bBeHson 20,6 0,78
Tonyon 22,9 0,79
ATnUN6eH30N 30,5 0,82
Kymon 16,7 0,84

27. K 100 mn1 0,05 H. pacTBOpa HUTpaTa LUuHKa npubasunm 10 r katnoHuTa B H'- dhopme.
Mocne ycTaHOBEHMA paBHOBECUA KOHLEHTpauma ymeHbLlumnack go 0,006 H. Onpegennte COE
KaTnoHuTa.(MMonb/T)

28. [ins onpefeneHuns yrnepoacoepxatimx npuMeceii B cepe HaBecky cepbl maccoit 10 r
06paboTanu kncnopogom rnpu 800°C, nosyueHHbI CO; MPONYCTUAN Yepes KONOHKY U
onpeenvan NNoLLaas N1Ka, paBHyto 866 MM?. Ha OCHOBe aHanm3a cTaHAapTHbIX PacTBOPOB
paccunTany rpagyvupoBoYUHbIii KoatduumeHT Keoo= 1,01 - 10° monb/mm?. Onpegenute
MacCOBYHO [0/1H0 Yrneposa B cepe.

29..K 100 mn 0,1 H. pacTBopa COMAHOW KMCNOThbl fobasunu 5 r katmoHuTa B Na-thopme.
Mocne ycTaHOBEHMA paBHOBECUA KOHLEHTpaLUMA KUCNOTbl yMeHbLuniach 4o 0.015 H.
Onpepennte COE KaTMoHWTA. 3anuLunTe peakumo 0bMeHa Ha KaTUOHUTE.

30. PaccuunTaiiTe MaccoByto [0/1H0 NpuMeceit B hanbCUpMULMPOBAHHOM CNUPTE MO AaHHbIM ,
Mo/Tly4YeHHbIM METOZOM ra30BOM XpoOMaTorpagum:

KOMMNOHEHTHI | S K KOMNOHeHTbI | S K
cMecu cMecu

JTaHon 115 0,84 Boga 58 1,10
MeTaHon 1,3 1,00 Auetanbgerng | 1,5 0,90

31. PaccunTaiiTe MaccoBytO [J0/1H0 KOMIMOHEHTOB B CMECU MO [aHHbIM , MOMyYeHHbIM
METOZ,OM Fa30BOi XpoMaTorpaduu:

a3 S, MM° k
3TaHon 3524 0,64
MeTaHon 13 0,58

32.CKonbKo rpammoB Na* 3aiep>KnTcs B KOJIOHKE Mpu NPOMYCKaHUM Yepes Hee pacTeopa
XNI0pWAa HaTpus, eCM 06BEM KaTMOHUTa 50 CM®, AMHaM1YecKast 06MeHHas eMKOCTb 3,6 MMOIb-
3KB Ha 1 I Cyx0ro KaTMOHNTa, Y/eNbHbIii 06beM KaTMOHWTa paseH 2,8 cm®/r? Hanuwute
ypaBHEHWE MOHHOro 06MeHa.



33. Mpw agcopbLmmn YKCYCHOM KUCNOTbI Ha Yr/ie 6bl11 NoMyYeHbl JaHHbIE:
— paBHOBeCHas KOHUeHTpaums, mmons/n (C) 0,018 0,062 0,47
— yaenbHasa agcop6ums, mmons/r (M) 0,467 0,801 2,04
OnpefienuTh 3HaueH1e KOHCTAHT B ypaBHeHUn dpeiinginxa = K - C",
34. PaccuntaTtb cofiepxxaHue aTaHa (%) B CMecK No CneaytoLwyM faHHbIM, NONYYEHHbIM
MEeTOA0M ra3oBOW XpomMaTorpahmu:

a3 S, MM? K
OTaH 7 0,77
MponaH 5 1,00
byTtaH 4 1,11
MNeHTaH 5 0,60

35. CMecb KaT1OHOB, COAePXKaLLasnca B MOJIOKe, NpY pa3feneHnn B TOHKOM C/10e OKUCH
/TIOMMHUSA C NOMOLLbIO aLleTOHa, coaepkatero 8 % soabl 1 8 % koHu. HCI, gana nocne
nposeneHns K, [Fe(CN)g] 3 nsAiTHa co 3HayeHneM Ry: 0,27; 0,56; 0,69. INpobbl KaTMOHOB-
CBUAETENeli UMetoT cregytoLume 3HaueHns Ry NiZt — 0,27; Co** - 0,44; Cu®* - 0,57; Fe*" — 0,69.
OnpefennTb KaTUOHbI, BXOASLLME B COCTaB MO/IOKA, & TakXKe X HOPMa/IbHYH KOHLEHTPALMIO B
npogykTe no gopmyne C =K - A - S, ecnv n3BectHo, 4to K = 0,2, niowaam nateH Ha
xpomatorpamme gns NiZ*, Co?*, Cu?* n Fe®* pasHbI cooTBeTCTBEHHO (MM): 40, 42, 50, 45, a ux
onTuyeckme nnotHoctu 0,0125; 0,0120; 0,020 1 0,0165.



