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1. IlepeyeHb NMJIAHMPYEMBbIX Pe3yJIbTATOB O0y4YeHHs] MO JMCUMILIMHE, COOTHECEHHBIX C IUIAHMPYEeMbIMH Ppe3yJbTAaTaAMH OCBOEHUS
o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

Jlnst ocBoeHMsi 00Opa30BaTEIbHON IPOrpPaMMBbl CHCIUAIMTETa OOYYaIOIIMICS JOHKEH OBJAACTh CICAYIOIUMU pe3ybTaTaMu OOydYeHUs TI0
JIUCHUILIINHE.

Kox 1 HaumeHoBaHue Koxa u HanMeHoBaHHE WHANKATOPA [Tnanupyemblie pe3yabTaThl O0y4eHUS
KOMIIETEHIUU JIOCTYKEHHST KOMIIETEHIIMH (TecKpUITOpHI)
OIIK-2 OIIK-2.4 3HaTh:
Cnoco0eH UCIT0Ib30BaTh O6ocHoBaHME U BBIOOD - TEOPETUYECKHUE OCHOBBI AaHATUTHYCCKON XMMHUH M (PU3HKO-XUMHYECKUX

COBPEMEHHOE TeXHOJIOTHUECKoe 1 | AHATMTHYECKOro 000py1oBaHus s | MeTo/10B ananu3a (3H-1);

AHATUTHYECKOE O60py,ZLOBaHI/Ie B OKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ. YMeTh:

npoecCHOHATLHOMN 1 HAyYHO- - BRIOMpaTh METOJI aHAJIM3a B 3aBUCHMOCTH OT IIEJIM aHAJIN3a, COACPKaHUS
HCCIIENOBATEIHCKON OIpeeSIEeMOr0 KOMIIOHEHTA M IPUPO/IbI aHATH3UpyeMoro oobekTa (Y-1).
EeITEIbHOCTH. Baagers:
- CTaHJIApTHBIMHU METOJIMKAMHU Kau4e€CTBEHHOT'O U KOJUYECTBEHHOTO aHAIN3a
(H-1).
OIIK-2.5 3HaTh:

- TOpUHIMUN PpaOOThl U YCTPOWCTBO OCHOBHBIX BHJIOB AHAIUTUYECKOTO
obopynosanus (3H-1);

Ymern:

- 00pabaThIBaTh YKCIEPUMEHTAIbHBIE TaHHbBIE U PACCYUTHIBATH PE3YIbTATHI
anammsa (Y-1);

Baaners:

- HaBBIKAMH PabOTHI HA COBPEMEHHOM aHAIUTHYECKOM 000PYIOBaHUY C

Hcnonb3oBaHnE aHATMTUYECKOTO
0o0opynoBaHUS B
OKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX
B IpodeccroHaIbHOM chepe.

cobmoenreM tpeboBanuii Texuuku 6eszonacuoctu (H-1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucrumniamHa OTHOCHTCS K JUCHUIUIMHAM 00s3aTeIbHOM YacTh oOpa3oBaTeIbHOMN
nporpammel crienuanutera (b1.0.09) u uzyyaercs Ha 2 kypce B 4 cemectpe u Ha 3 Kypce B 5
cemecTpe.

B MECTOAUYCCKOM IIJIAaHC AUCHOUILJIMHA onnpaeTc;I Ha AUCHOUIIJIMHBI «O61ua;1 nu
HeopraHuyeckas Xxumus», «Dusukay, «Opranudeckas xumus». llolydeHHbIE B mporecce
I/I3y‘-IeHI/I$I JUCHUITIINHBI ((AHaJ]I/ITI/I‘-IeCKaH XUMHUA U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/I€ MCTOAbBI aHaJIN3a»
3HAHWS, YMEHUS W HABBIKK MOTYT OBITH HCIIOJIB30BaHbl MPU MPOXOKICHUU MPEIIUTIIIOMHON
NPAaKTUKH, & TAKXKE ITPH BBIMIOJIHEHUH BBITYCKHOW KBaTH(PHKAIIMOHHON paboThI.

3. O0beM TUCUHHUILINHBI.

Bup yueOHOi pabOThI Beero,

ya p 3E/akagem. gacoB

OO0uiasi TPy10€eMKOCTb M CUMILIUHBI 6/216

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paboTa ¢ npenojaBaresieM: 148
3aHATHA JIEKIIMOHHOT'O TUITA 36
3aHATHS CEMUHAPCKOIO TUIIA, B T.4. 108

CCMUHAPBLI, MTPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 108

KkypcoBoe npoektupoBanue (KP wim KII) -

KCP 4

JIpYTrHe BUIbI KOHTAKTHOM paboThI -

CamocrosiTeibHas pa6oTa 68
DopMa TeKyLIero KOHTPOJIA Kp
dopma NPOMEKYTOYHOI ATTeCTAHH 2 3ayera




4. Copep:xkaHue JUCHUNIUHBI.
4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIA.

I[Tpenmer, nenmu, o6nacT MpUMEHEeHHs, KilacCu(prKars
BUJIOB M METOJIOB COBPEMEHHO!N aHAJIMTUYECKOU
xumun. Knaccudukanus no BuaaM aHamusa:
Ka4eCTBEHHBIN M KOJIMYECTBEHHBII; IO IPUPOJIE
00HapY>KUBAEMBIX WJIH ONPENEIIeMbIX
KOMITOHEHTOB; 10 IPUPOJIE AaHATTU3UPYEMBIX
00BEKTOB; IO Macce aHATUTUYECKONW HABECKH U
JIMAIIa30HYy ONPENENISIEMBIX COACPKAHUN.
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1. AHamuTnyeckast XuUMH. 18 54 34 OIIK-2
2. Duznko-XxuMHUYECKHE METOAbLI aHAIN3a. 18 54 34 | OIIK-2
4.2 @opMupoBaHHEe WHIAUKATOPOB JIOCTH:KEHUSI KOMIIETEHIMA pa3aeaMu
JAUCHUILIHHBI
No Kox nnaukaropos
. /IT JOCTUKEHUS HaumenoBanue pasjiena JUCITUTITMHBI
KOMIIETEHIMHA
1. | OIIK-2.4 AHamuTnyeckast XuMHus.
OIIK-2.5
2. | OIIK-2.4 DU3NKO-XUMHUYECKHE METOIBI aHAJIN3a.
OIIK-2.5
4.3. 3ausaTHd JEeKIMOHHOI0 THIIA.
Ne
asena HaumeHnoBanue TeMbl Oo0neMm, |MunoBanmonHas
p U KpaTKoe Co/Iep KaHue 3aHATUS aKaJl. 4achl dbopma
JIUCLUTUINHBI
1 Beenenue. 1 Huckyccus




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunonHas
dhopma

1

Mertpoaoruueckue OCHOBEL aHATUTHUECKON XUMUH.
Equaunel koanyecTBa BEMIECTBA. AHAIUTHYECKUH
CHUTHAI. N3smepenue. Ananutnyeckue

XapaKTEPUCTHKH. Mertposnoruueckue
xapakrepuctuku. IIpoboor6op u moaroroBka
IpOoOBI K aHAIU3Y.

1

I'paBumerpuueckuii  anHanus.  CymiHOCT, U
OCHOBHble  3Tanbl Merona. Ocaxpgaemas WU
rpaBUMETpHYECKast dbopMbI COETMHEHUIA,
TpeboBaHus, MpeAbsBiIsieMble K HUM. [lpuHuun
BBIUMCJICHHSI pEe3yNbTaToB aHanu3a. [Ipumenenue
rpaBUMETPHH.

Buneomarepuan

PaBHoBecue pacTBOPHUMOCTH _ MaJIOPACTBOPHUMBIX
COETMHEHMUIA. PactBopumMocTh OCaJKOB.
TepmoarHamHuueckas, KOHICHTPAIMOHHASA, YCJIOBHAS
KOHCTaHThl ~ pactBopumocTH. OOpa3oBaHHe U
CBOMCTBA OCAJKOB.

Turpumerpuuecknii ananu3. CyIHOCTb M KpaTkas
XapakTepucTuka Merojna. (OCHOBHBIE IOHSTHS.
KpuBass TuTpoBaHMS Kak OCHOBa BbIOOpa H
O00OCHOBaHHS  YCIIOBHWM  TUTPOBAHUSA.  METOJIBI
perucTpalii  KOHEYHOM  TOYKM  TUTPOBAHUS.
WNunukaropel. Knaccudukanus TUTpUMETPUUECKUX
METOJIOB aHaIM3a I10 TUILYy XUMHUYECKUX PEAKIUN U
[0 TEXHUKE TUTPOBaHUS. TpeOOoBaHUS K peakLusiM,
UCIIOJIb3YEMBIM B TUTPUMETPUYECKOM aHAIIN3E.

Buneomarepuan

KucnotrHo-ocHOBHOE TUTPOBAHUE. Oobmas
XapakTepUCTUKA W BO3MOXKHOCTHM  METOJa.
CrangapTHble pacTBOPHI ISl KUCIOTHO-OCHOBHBIX
TUTPOBaHUH. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Tpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHMH.

Crnaiin-
MPe3CHTAIHSI

KoMmiuiekcoHoMerpuyeckoe turpoBanme. OOrmmas
XapaKTepUCTHKA, KIacCU(PHUKAIMSI U BO3MOKHOCTH

METO/IA. PaBHOBecue peaxkui
KOMILJIEKCOOOpa30BaHuUsI. Kom1uiekcoHsl, ux
cBoiictBa (komruiekcoH II, xommiekcon III).
PaBHoOBecus o0pa3oBaHUs KOMIIJIEKCOHATOB
METaJIJIOB, KOHIEHTPALlMOHHAs KOHCTaHTa
YCTOHYMBOCTHU KOMIIEKCOHTA. Kpuseie
TUTPOBAHUS.

Buneomarepuan




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunonHas
dhopma

1

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.
OOmass ~ XapakTepucTuka,  KilaccHpuKauus U
BO3MOXKHOCTHU METO/IOB OKHUCITUTEILHO-
BOCCTAaHOBHUTEIILHOTO TUTPOBaHMS. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE  peakiuu. OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIM TOTeHIHA. CTaHIAPTHBIA U
(dopManbHBI  ANIEKTPOAHBIM moTeHnuan Kpussie
TuTpoBaHusA. OKUCIUTEIHHO-BOCCTAHOBUTEIIbHbIE
WHUKATOPBHI. Knaccudukanus METO/IOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOT'O TUTPOBAHUSI.

4

OcHOBBI (U3UKO-XUMHYECKUX METOAOB aHAJIH3A.
OcHoBuble monsTHsA. Kiaccudukammsa — ¢usuko-
XUMHYECKUX METOA0B. MeTonbl onpeneaeHust
KOHIIEHTpalUUid aHAIUTOB. METpOJOTHYECKUE U
AHAJIMTUYECKUE XaPAKTEPUCTUKH.

Cnanna-
MPE3CHTALIHS

CHEKTPOCKONNYECKHE METO/IbI aHaJM3a.
CraunonapHbele cocTosiHUS cucTeMbl. [loHsTHE
crnekTpa. CrocoObl BBISBIEHUS CIIEKTPa COCTOSHUM.
Bunsl cnektpoB. lcmonp3oBaHME CIIEKTPOB B
AHAIUTUYECKOU XUMUH. Knaccudukanus
CIIEKTPAJIbHBIX METOJ0OB aHAJIN3A.

Crnaiin-
pe3eHTAIHS

ATOMHO-?MUCCHOHHAS CEKTPOCKONUS.
Teopetnueckue OCHOBBI OMUCCHOHHOT O
CIEKTPAJIbHOIO aHaim3a. VCTOYHMKM aToMU3anuu
u  BO3OyxkneHus.  Perucrpauus — U3Iy4EHHS.
KauectBennslii aHam3. KonnuecTBeHHBIN aHAIN3.

Crnaiin-
pe3eHTAIHS

AbcopOrroHHast CIIEKTPOCKOIHS. CymmHocTs,
KnaccuuKalys, Ha3HauYeHWe M TPUMEHEHHe METoJa.
Teopetnueckue OCHOBBI abcopOLIMOHHOM
cnektpockonuu. MaeHtuduxanus coeluHeHUl 1o
cnektpam  norjouieHus.  OCHOBHOM  3aKOH
cBeronoryonenus (3akon byrepa-Jlam6epra-bepa).
KonuuecTBeHHbI aHanu3. ATOMHO-a0COPOLIMOHHBIN
CIEKTpaJIbHBIM aHanu3. Pe3oHaHCHOE H3Iy4YeHHE.
[TousTne rmIasMel. MeTOabl  KOJMYECTBEHHOIO
onpenenenusi. CnexkTpopoToMeTp [UIs aTOMHO-
a0CcopOIMOHHOr0 aHAIN3A.

Crnaiin-
Mpe3CHTAIHS

DOTOMETPUIECKUE METOJIBI aHAITI3A.

OcHoBbl  (otomeTpri.  MeToabl  ompeneneHus
KOHIICHTPAIIMK PacTBOPOB. ATMapaTypa W TEXHHKA
bOTOMETPUYECKUX U3MEPEHUH.

Crnaiin-
Mpe3eHTAIHS




Ne HaumeHnoBaHnmne TeMbl O0peMm, |MHHOBanmoHHas
pasjieia Y KpaTKoe CoAep KaHue 3aHATHUS aKaj. Jachl dhopma
U CIATIINHEBI

2 WudpaxpacHas _cnekrpockormms.  Mpentudukanus 2 Buneomarepuan
coequuennit mo MK-cnexktpam. KosmuecTBeHHbIN
aHaau3. AHAIUTUYECKUE U  METPOJIOTHYECKHUE
xapakrepuctuku MK-cnekrpockonuu. Anmapatypa
u obnactu nmpumeHenus UK-cnexkrpockonuu.

2 JIFOMMHECIIEHTHBIC METO/Ibl aHAIM3A. 2 Cnaiin-
OcHosnble oHsTHs. Kiaccudukanysi, Ha3HAUYCHUE U Hpe3eHTanus
MIPUMEHEHHE METOJIOB. KomnuectBenHoe
bayopuMeTprIecKoe omnpeaeeHue BEIIECTB.

Anmnaparypa Jyisi JIIOMUHECLIEHTHOT'O aHaJIu3a.

2 PagnomMeTprueckre METOJIbLI aHAJIM3a. 2 Cnain-
SlBneHne  pagMOAKTUBHOCTH. PannoaxtuBHOE MIPE3CHTALIUS
u3nydeHre. CBONCTBA PaJMOAKTUBHBIX U3JIyYEHUH.

KagecTBeHHBIN M KOTWYSCTBEHHBIN aHAIN3.
[Ipubopel  uIsI  pagMOMETPUYECKUX  METOIOB
aHaian3a. MeTpoJornueckne XxapakTepUCTUKH.

2 DIIEKTPOXUMHUUECKHE METOABI aHAIN3a. 3 Craiiz-
OcHOBHBIE MMOHSATHS. [Torenunomerpusi.

Mpe3eHTaLUS
Bonbramnepomerpusi. AMIIepoMeTprUIeCcKOe
tutpoBanue. Kynonomerpus.

2 XpomarorpadHuyecKue METOIBI aHaJIM3a. 3 Cuaitn-

OcHOBHBIE MMOHSATHS. Krnaccudukanus
Mpe3eHTaLNs

XpoMarorpaguiyeckux MeTonoB aHaim3a. CrocoObl
MOJTYYCHUS XPOMAaTOTPaMM. KunkoctHas
xpomatorpadus. [azoBas ©  ra30-)KUIKOCTHAS
xpomarorpadus.

4.4. 3aHATHS CEMUHAPCKOI0 THIA.

4.4.1. JlaGopaTopHble 3aHATHS.

No
HanmeHoBanne TeMbl O0OneM,
paznena [Ipumeuanue
Y KPaTKOE€ COACpKaHUE 3aHITHS aKaJl. yacel
JUCIUTLIHHEI

1 YueOHoe B3BEIINBAHHUE. 4
AHalIuTHYECKHE BECHI M TEXHUKA B3BEIINBAHUS.

1 I'paBUMeETpUYUECKHUH aHATIN3. 18
['paBumeTpryeckoe onpeaeneHue dapus.

1 MeToabl KUCIOTHO-OCHOBHOT'O TUTPOBAHMUSI. 16
CranpmapTuzanus pacTBopa COJSIHOM KUCIIOTHI.

TuTpoBaHue CMECH KUCTOTHI U TICIIOYH.

1 KoMiiekcoHoMeTpHs. 8

KommiekconoMeTpudeckoe onpeeieHrne Marausl.




Ne

Haumenosanue TeMbl O0ObeM,
pasnena IIpumeuanue
U KpaTKOe COJepKaHUE 3aHATHUS aKajl. 4achl
JHUCIUATIINHBI
1 Honomerpusi. 8
HNonomerpuueckoe onpenesieHue MeIu.
2 ATOMHO-3MHUCCHOHHBIN CIICKTPAJbHBIN aHAIHU3. 8
BusyanbHplii Kauye€CTBEHHBIM aHAIU3 C MOMOIIBIO
CTHJIOCKOIIA.
2 DoTOMETPUYECKUE METO bl AHATHN3A. 8
DOTOMETPUYECKOE OIPEICTICHHE JKele3a ¢
CyIb(OCATUITUIOBON KUCITIOTOM.
2 JIFOMMHECIIEHTHBIC METO/Ibl aHAIM34. 8
DyopUMETpUUIECKOE OTIPEICTICHUE CIETOBBIX
KOJIMYECTB aJlFOMHHUSL.
2 PagromeTpuueckne METOIbl aHAIM3A. 6
Pannomerpudeckoe ornpeienieHue MpUMecH Kallus B
HAaTPUEBBIX COJISX.
2 NudpakpacHas CHEKTPOCKOMIYS. 8
KavecTBeHHBIN aHAIM3 HEOPraHUYECKUX U
opranndeckux BemecTs 1o MK-crnekrpam.
2 DIEKTPOXUMHUYCCKHE METOJIbI aHAIN3A. 8
Kynonomerpuueckoe TUTpOBaHHE pacTBOpa
XJIOPOBOJIOPOIHOM KUCIIOTHI.
2 XpoMarorpahHuuecKue METOJIbl aHAIu3a. 8
Omnpenenenue Woaua - 1 OPOMHUI-UOHOB METOJIOM
OyMaXHOU 0CaTOuYHOM XpoMaTorpadum.
4.5. CamocTosiTejibHas padoTa 00y4arouuxcs.
No
asena [Tepeuens BOMPOCOB ISt O6newm, ®dopma
p CaMOCTOATENIHOTO U3yUYEHUS aKajl. 94achl KOHTPOJIA
JHUCIHIINHBI
1 MeTponoruuyeckre OCHOBbI aHATUTHYECKOW XUMHH. 2 3a4eT
1 OO6pa3oBaHre OCaIKOB M UX CBOWCTBA. 3arpsi3sHEHUE 3a4eT
ocaikoB mpumecsMU. [IpUHIMNHAIBHBIE OCHOBBI 6
TPaBUMETPUYECKOTO OTpEeTeHuss Oapus, XKeiesa,
QTIOMUHMSI, MarHusl, KaJbIUsi, HUKEIs, KPEMHWS,
CEephI.
1 PaBHOBeCcHE pPacTBOPUMOCTH  MaJIOPACTBOPUMBIX 2 Kp Nel

COeIMHEHMI. BimsHNe TeMmriepaTypbl W IPHUPOABI
PacTBOPUTEIIS HA pACTBOPUMOCTb.
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Ne
paznena
JUCLIUILIUHBI

IlepeueHs BOIIPOCOB I
CaMOCTOSITEJILHOI'O U3yUYCHMUSI

O0nemM,
aKaj. 4achl

dopma
KOHTPOJIS

1

OOmme moaxoabl K BBIOOPY THTPUMETPHUECKOTO
Merosna aHaiu3a. Pacuer pe3ynbTaTtoB IMpSIMOrO,
00paTHOrO TUTPOBAHMSL.

2

Kp Ne2

Pacuer xpuBOl THUTpPOBaHHUSI CUIBHOI'O OCHOBAHUSA
CUJIBHOM KHUCJOTOM. Pacder KpuBOW TUTpPOBAHUS
¢J1a00T0 OCHOBAHUS CHJILHOUN KHCIIOTOI.

Kp Ne2

Metoa ocaguTeabHOIO TUTPOBAHMSL.
Aprenromerpudeckoe TuTpoBanue. CylHoCTb
METO/a, CIIOCOOB! MHIMKALIMK KOHEUHOW TOUKH
tutpoBanus (Mopa, @onbrapaa, @asuca).

Kp No2

OcCHOBHBIC CIIOCOOBI ITOBBIIICHHS CCICKTHBHOCTH
KOMIINICKCOHOMCTPHYCCKUX onpeneneHHﬁ.
Bo3MOXHOCT,  MOCIEIOBATEILHOIO TUTPOBAHUA
HECKOJBbKHX KaTHOHOB. MeTtoabl
KOMIINICKCOHOMCTPHYCCKOI'O TUTPOBAHHA.

3a4€CT

XapakTeprucTUKa METOJIOB M PACUEThl PE3yJIbTaTOB
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOT'O THTPOBAHUS
(mepMaHTaHATOMETPUS, HOJOMETPHS,
XPOMAaTOMETPHs, OpOMATOMETPHS ).

Kp Ne3

ATOMHO-3MHMCCUOHHBIN CIIEKTPAJIbHBIN aHAJIN3.
CnexrpasnbHble TPUOOPHI AJIsi AaTOMHO-
SMHCCUOHHOIrO0 aHanu3a. Onrudyeckue
XapaKTePUCTUKH CIIEKTPaIbHbBIX IPUOOPOB:
CIEKTpaJbHas [10J10Ca MIPOIYCKAHUS; JUCTIEPCHS,
pasperiaronas ciocoOHOCTb, CBETOCHIIA.

3a4€T

ATOMHO-a0COPOIMOHHBIN CIIEKTPAJIbHBINA aHAIIH3.
[TonsaTne mnazmel. ONITHYECKHE XapaKTEPUCTUKA
IUIa3MbI U UX CBSA3b C KOHLEHTpaIel CBOOOHBIX
aTOMOB.

3a4€T

JIroMMHeCIIeHTHbIe MeToAbl aHanu3a. dakTopsl,
BIMSIOIME HA YYBCTBUTEIBHOCTb, TOYHOCTh U
N30MpaTEeNbHOCTh ONpeAeieHusd. Amnmaparypa i
JIIOMUHECLIEHTHOTO aHAJIN3a.

3a4€T

doromeTpudecKre METOABI aHAIN3a. ANaparypa u
TEXHHKA (OTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMATOPbI, CBETO(YUIIBTPHI, X HA3HAYCHHUE.
MeTtop! ycTpaHeHus Memarnux HoHOB. Crioco0sl
MOBBIIIEHUS YyBCTBUTEIIBHOCTH (POTOMETPUUYECKUX
METOJIOB.

3a4€T

Wndpakpacnas cnexkrpockonus. Anmaparypa WUK-

CIEKTPOCKOIIUU. AHanutnueckue u
METPOJIOTUYECKUE XapaKTePUCTUKHU HK-
CIEKTPOCKOIINH.

3a4CcT
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Ne
paznena
JUCLIUILIUHBI

IIepeuenb BOIIPOCOB ISt O0bewM, ®opma
CaMOCTOATENIHOT'O U3y4YEHUS aKaJl. 4achl KOHTPOJIA

2 DNEeKTPOXUMHUYECKUE METOABI aHANIN3a. DIEKTPOJIbI 6 3auer
MepBOr0 ¥ BTOPOrO  PO/a,  OKUCIHTEIBHO-
BOCCTAHOBUTENBbHBIE (PEIOKC) 3JIEKTpOojibl. ['a30Bbie,
HNOHOCCJIICKTHBHBIC 9JICKTPOJbI, HHAWKATOPHBIC
AIIEKTPOJIBI ¥ DJICKTPOJIBI CPABHEHUSI.

2 Pagnomerpuueckue meto el aHanu3a. [Ipudopsr 4 3a4€T
JUISL palMOMETPUYECKUX METOJOB aHAIM3A.
Mertposnoruueckue xapakrepuctuku. OCHOBHBIE
HCTOYHUKHU OIIKUOOK U CIIOCOOBI UX Y4eTa.

2 Xpomarorpaduueckue MeToabl aHaiau3a. CrnocoOsl 6 3a4er
MOJy4eHHs XpoMmarorpamm. Xpomatorpaduyeckue
napamerpsl.  CeNneKTUBHOCTb M Pa3pelICHHE.
Anmapatypa 1 00paboTKa XpaMaTorpamMM.

451 TeMbl KOHTPOJBbHBIX PadOT
Kp Nel — Pacuersl B rpaBUMETPUYECKOM aHAIM3E.

Kp Ne2 — Pacyersl B KHCIIOTHO-OCHOBHOM H KOMIIJICKCOHOMECTPHUYCCKOM
TUTPOBAHUH.

Kp Ne3 — Pacuerbl B OKMCIUTEIBHO-BOCCTAHOBUTEILHOM TUTPOBAHHUHU.

5. Hepeqeﬂb y‘leﬁHO-MeTOIlI/I‘{eCKOFO od0ecrnevyeHus AJ5 CaAMOCTOSATEIbHOM paﬁDTbI
oﬁyqamu{nxcﬂ o AUCHMUIIJIMHE.

Metoanyeckue yKazaHus sl 00yJaroIuXcs 10 OpraHu3aIiy CaMOCTOSATENIEHOW paboThI
MO0 JUCUUIUIMHE, BKJIOYas TEPEUYeHb TEM CaMOCTOSITENIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMS K HX BBINOJIHEHUIO Pa3MELIEHbl B JIEKTPOHHOU
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ 01IEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallumn

[IpomexyTouHas aTrTecTalys MO AUCHUIUIMHE MPOBOIUTCS B (hopMe 3adera Mo pasaeny
«AHaNUTHYECKAs XUMHUS» B 4 ceMecTpe u 1o pazieny «DU3HKO-XUMUIECKHE METOIbI aHATN3a)»
B 5 ceMecTpe.

K cmade 3adera IOMYyCKAarOTCS CTYACHTHI, BBIMIOJHUBINNE BCE (DOPMBI TEKYIIETrO
KOHTPOJISL.

3aueT MpeayCMaTPUBAIOT BBEIOOPOYHYIO TIPOBEPKY OCBOCHHS IMPETyCMOTPECHHBIX
AIIEMEHTOB KOMIIETCHIIUH.

[Ipu cmave 3adera, CTYACHT IOJy4aeT TPU BOMpPOCAa W3 TEPEYHS BOIPOCOB, BPEMs
MOJATOTOBKU CTYJE€HTa K YCTHOMY OTBeTY - 0 30 MUH.
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http://media.technolog.edu.ru/

[Tpumep BapraHTa BOIIPOCOB Ha 3a4eTe MO pa3feiy «AHAIUTHYECKAsS XUMUS».

Bapuant Ne 1

1. Crioco0Om!I OT/IENBbHBIX HABECOK U ITUIIETUPOBAHMUS.
2. QunbTpoBaHUE OcaiKoB. Bunbl GpunabTpos.
3. luxpomaromerpus. Onpenencuue Fe(ll).

HpHMep BapruaHTa BOIIPOCOB Ha 3a4Y€TC I10 pas3acily «DPHU3NKO-XUMUIECKHE METOAbI
aHaJIn3an.

Bapuant Ne 1

1. Cerodpunbtpsl. HazHadueHue u nmpaBuiia Ux BHIOOPA.
2. Knnaccugukanust MeToJ0B JIOMHUHECLEHTHOTO aHAJIN3A.
3. 'azoBBIil XpoMaTorpad 1 €ro OCHOBHBIE Y3JIBI.

@DOHJ1 OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHH S TMCUHMIIUHBI.

a) neyaTHbI€ U3TaHUA .

1. Anamurnueckas Xxumus : y4eOHUK Uit By30B B 3 T. / mox pen. JI. H. Mockeuna. — Mocksa :
Wznarensckuii ieHTp «Akanemust», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAJIMTUYECKON XUMHUM : ydeOHUK i By3oB B 2 T. T. 1. T. A. bonbmosa, I'. /I.
bpeikuna, A. B. Tapmam [u ap.] / mox pen. FO. A. 3omoroBa. - 5-¢ u3n. — Mocksa :
Axagemust, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypee, 0. 0. CnpaBouynuk mo anamutudeckord xumuu / FO. 1O. Jlypwe. — 7-e wu3m.,
neperney. ¢ u3a. 1989 r. — Mocksa : Anbsnc, 2007. — 447 c¢. - ISBN 978-5-903034-26-0.

4. bynatoB, M. 1. Ananutnyeckas xumus. OU3NKO-XUMUYECKUE METOJBI aHalK3a: yueOHOe
nocobue / M. U. bynaros, T. O. Mamerna0Oues, C. B. XaputoHoB ; MHHHUCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit ®enepaunu, Cankr-IlerepOypreckuii rocy1apcTBEHHBIN
TEXHOJIOTHYECKUN MHCTUTYT (TeXHU4eckui yHuBepcuter), Kadenpa anamuTuueckoi
xumun. — Cankr-IlerepOypr : CIIOI' TU(TY), 2010. — 207 c.

5. Amnamxanosa, JI. M. Ananuthueckas XUMHS M (PU3MKO-XUMHYECKHE METOJbl aHAIM3a.
Paznen "Xumuueckue meroasl aHanu3za" : yuebnoe mocodue / JI. M. Amamxkanosa, J[. B.
3apem00 ; MuHuctepcTBO 00Opa3zoBaHus M Hayku Poccuiickoir ®enepaunu, CaHKT-
[TerepOyprckuif  roCylapCTBEHHBIH  TEXHOJIOTMUECKHMH  WMHCTUTYT  (TEXHHYECKHI
yauBepcuret), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92 c.

6. I'paBumerpuyeckuii anamus. [lpumepsl pemreHust 3amad: ydeOHoe mocobme / JI. M.
Anamxkanosa, B. WM. 3apembo, JI. B. 3apem6o, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJOTMYECKUM HWHCTUTYT (TexHuueckuil yHuBepcurer), Kadenpa ananuruueckoit
xumuu. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) 3JIEKTPOHHBbIE U31aAHUSA
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http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

1. Anamxkanosa, JI.LM. Ananutudeckass XuMus U (PU3UKO-XUMUYIECKHE METOIbI aHAIIK3a.
Paznen "Xumuueckue meronsl aHanmuza': ydueOnoe mocobue / JI. M. Amamxanosa, /. B.
3apem00; MuHHCcTepcTBO O00pa3oBaHus U Hayku Poccuiickoit ®Denepammn, CaHKT-
[TerepOyprckuii roCyIapCTBEHHBIH TEXHOJOTHYECKUH HHCTHTYT (TEXHUYECKHUU YHHUBEPCHUTET),
Kagenpa anamutmueckodt xummu. - Caskrt-IlerepOypr : CIIGITU(TY), 2018. — 92 c. //
CII6I'TU. Dnextponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (mata o6parmienus
10.06.2020). - Pesxum mocTyna: it 3aperucTpup. MOJIb30BaTeIICH.

2. I'paBumerpuuecknii ananu3. [Ipumepsl pemenus 3amad: ydeOHoe mocodue / JI. M.
Anamxainosa, B. . 3apemb6o, /1. B. 3apem60, A. A. KosecHukoB ; MUHUCTEPCTBO 00pa3oBaHuUs
u Hayku Poccuiickoit ®deneparnuu, Cankt-IleTepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHISCKUN
MHCTUTYT (TeXHU4eCKui yHuBepcurer), Kadenpa ananutuaeckoit xumun. - Cankr-IlerepOypr :
CIIoI'TU(TY), 2013. — 85 c¢. // CII6BI'TU. DOnekrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru  nara o6pamenus (10.06.2020). - Pexum gocryma: Jyis
3aperucTpup. MoJIb30BaTENEH.

8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBIX PECYpPcOB, HEOOXOAUMBIX ISt
OCBOEHHUS TUCUMILINHBI.

yaeOnbIii ian, PIT/] u yaeOHO-MeToqMuecKre MaTeprabl.
http://media.technolog.edu.ru

3IIEKTPOHHO-OMOIMOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYII K:
«DneKTpOHHBIH YnTaNBHBIH 3271 — bubnnoTex» https://technolog.bibliotech.ru
DnekTpoHHO-OMOIMoTeuHas cucrtema «Jlanby https://e.lanbook.com

9. MeToauuyecKkue YKazaHnus 1Jis oﬁyqamumxcﬂ 10 OCBOCHHUIO TUCHHUIIIMHBI.

Bce BBl 3aHATUH 1O AUCLUIUIMHE «AHATUTHYECKass XUMMS U (QU3UKO-XMMUYECKHE
METO/Ibl aHAJIM3a» MIPOBOJSATCS B COOTBETCTBUU ¢ TpeboBaHusiMu caeayrouux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3ansatuil. Jlekums. OOuue
TpeOoBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIX 3aHsATHI. JITabopaTopHble 3aHATHS.
OO6mune TpeOoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YK/B. Buapl yueOHbix 3aHsaTHil. CamocCTOsTeNbHas
rIaHupyemas padora cryaeHToB. OOmue TpeOoBaHMs K OpraHU3aIMU U MPOBEICHUIO.

CTO CIIeI'TU(TY) 016-2015. KC VYKIB. Ilopsiiok opraHuzaliud ¥ HpPOBEAECHUS
3a4€TOB U SK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOIO Ha H3yYeHHUE JaHHOW JAUCHUIUIMHBI, JIy4lle
BCEro OCYIIECTBIISITH HAa BECh CEMECTp, IpeIycMaTpuBasi MPU 3TOM PETYJISIPHOE MOBTOpPEHHUE
IpoiiIeHHOr0 MaTepuaa.

OCHOBHBIMHU YCIIOBHSIMHM IPAaBUJIBHOM OpraHu3aliy yd4eOHOro Impoliecca JUisl CTY/AEHTOB
SBIISIETCS:

IJIAHOBOCTh B OpPTraHU3aluu yueOHOU padoThl;

CEpbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYAEHT 1OJKEH NPUXOJUTh, UMEs 3HAHUS 110 YK€ U3yUYeHHOMY MaTepHaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yEeMbIX IPU OCYLECTBJICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JUCHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.
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B yue6HOM mpomecce MO MAaHHOW IUCIHMIUIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJIOTUI:

YTEHUE JICKLUN C UCIIOJIB30BAHUEM CIIalA-IIPEe3CHTALUM;

BUJIEOMATEPHAIbI,

B3auMoieiicTBHe ¢ oOydarommumucs nocpeactsom SMOC.

10.2. IIporpamMHoOe oOecnieyeHue.
JUis mpoBeAEHUs 3aHATUI HMMEIOTCA IEPCOHATIbHBbIE KOMIBIOTEPHI € HMPOrPaMMHBIM
o0ecrnieyeHneM:
- Windows,
- OpenOffice.

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.
Crpasouno-norckoBas cucrema «Koncynprant-ILmoc»

11. MarepuajbHO-TeXHHYECKOe o0ecleyeHne OCBOEHHMSI IMCHUILUIMHBI B Xoje
peanu3anuu o6pa3oBaTe/bHON MPOrPaMMBbI.
JUis yTeHus JieKUui B BUJE MPE3eHTALUH, JEMOHCTPALUU BUJIEO MAaTEPUAJIOB UCIIOIb3YETCs
MyJbTUMEANMHAS TEXHUKA.
Jliis mpoBeieHust 1ab0paTOPHBIX PabOT UCTIONB3YeTCs Cleayrolee 000py10BaHUE:
. JJabopaTtopHast Mme6emnb (CTOJIBI XUMUYECKHUE, MKA(BI BBITSHIKHBIC, MOWKH)
. Texunueckue Becsl BJIKT-2
. Beco1 anexrponnbie anamutuaeckue AND WA-21
. Becor ananutuueckue BJIP-200
. Mydenbuble neun
. CymunbHble mKagbl
. Bropetku 15t TUTpOBaHUS
. Juctunnsarop
. bupucrrisaTop
10. I'a30BBIE rOpENKU
11. Xumuueckas nocyza: CTakaHbl TEPMOCTOMKNE XUMUUYECKHUE, CTEKIISTHHBIE BOPOHKH,
CTEKJIIHHBIE TAJIOUKH, MEpPHBIE KOJIOBI, muneTku Mopa
12. AnyH/10BBIE TUTTIN
13. Dxcukaropsl
14. T'azoBniii xpomarorpad «Xpomarek - Kpucramnn 5000»
15. ®otokonopumerpsl KOK-2, KOK-2MIT
16. ®ayopumerpsl «KBaHT-6»
17. pH-metpsl pH-340, pH-673, pH-673M
18. Ctunockonbl «CHieKTp»
19. IlepecuntsiBaromue ycrpoiictsa [ICO-2
20. KynoHnomMeTpsl
21. MarHuTHbIe MEIIAJIKH

O 00 1IN DN WP

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JIHIOAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI.

JUis WHBAIMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOIIEeCC
OCYIIECTBIISIETCA B COOTBETCTBUU C [lomoxkeHueM o0 opraHu3amuu y4eOHOTro Mporiecca s
0o0ydeHUs WHBAJIUIOB W JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILVINHE KAHAIUTHYECKAS] XHUMHUA H (l)]/I3I/IKO-XI/IMI/I‘le(!KI/Ie METOJAbI AaHAJIU3A»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnpexc Oran
ConeprxaHne
KOMIIETEHIINHT hopmMupoBaHUS
OIIK-2 Cnoco0eH ucnoJib30BaTh COBPEMEHHOE TEXHOJIOTMYECKOE | MPOMEKYTOUHBIN

Y AaHAJIUTHYECKOe 000pya0BaHue B NPOdecCHOHAIBHON U
HAYYHO-HCCJIeI0BATEIbCKOM 1eATeJIbHOCTH
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpumITOpPHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIIETCHIINH «Y/IOBJIETBOPHUTEIILHOY «XOPOIIIO» COTITUYHOY»
(TIOpOTOBBIiA) (cpenHmii) (BBICOKHIA)
OIIK-2.4 3HaeT TECOPETUYECKHUE OCHOBBI OtBeThI Ha Nmeer npexacrasinenue | Gopmyaupyer 3Haer OCHOBHBIE
O0oCHOBaHME U BBI60p aHAJINTUYECKON XUMHU U BOnpochl Ne 3- | 0§ OCHOBHBIX 3aK0HAax, | OCHOBHBIC 3aKOHBI, | 3aKOHBI, IIpaBMJIA U
AHAIUTAYECKOTO (OUBUKO-XUMHYECKUX METOIOB 5,12, 14, 18- MpaBUIIax U | IpaBuia 1 | 3aKOHOMEPHOCTH
0060pyI0BAHKS LIS ananmu3a (3H-1); gg-j(?-ig-jgx 3aKOHOMEPHOCTSAX 3aKOHOMEPHOCTHU AHAITUTHYECKON
OKCIIEPUMEHTAIBHBIX 3aqu}’/ o AHATUTUYECKON XMMHH. | aHATUTUYECKOU XUMUH, 3alUCHIBACT
HCCIEIOBAHUM. pasneny 1. XAMUU. bopMyITBI 0e3
OIMOOK. Mosxer
OTBETH Ha MIPUMEHUTH 3TH
Bompockr Ne 1- 3HAHUA JJI PEUICHUS
4, 8-12, 14-16, AQHAJTUTHYECCKUX
19, 21-24, 26- 3a7ad4.
30, 38-41,46-
48 x 3zagery mo
pazneny 2.
Ymeer BHIOUPATH METO]T OrtBeTHI Ha Nmeer mnpencrarienue | Cnocoben BBIOpaTh | YBEpPEHHO
AHAIN3a B 3aBHCHMOCTH OT Bonpocel Ne 1, | CYIIECTBYIOIMX | METOJL  aHaliu3a Ul | OPHEHTHPYETCS B
LIEY aHAJIN3a, COJIEpKaHUA é;?;zéfiqi?y XUMHYECKHX H (U3HUKO- Ir)[ZICHTe;IJ’II’éHHOﬁ “ XUMHYECKHUX U (PU3UKO-
OTpeIeSIEMOr0 KOMITOHEHTA U XUMHYECKHX  METoJax AQ9H. | XMMHHYCCKHX METO/Iax
mo pasneny L. | o ananusa. Beioupaer

IPUPOJIBI AHATU3UPYEMOTO
obbekra (V-1).

OTBeTH Ha
Bonpockl Ne 5,
17, 18, 20, 42-
45, 49-52, 56,
57, 61-63, 64,
66, 67 x 3auety
10 paszfeny 2.

METOJ ISl PEIICHUS
KOHKPETHOMH 3a7a4H.
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Baaneer cTaHAapTHBIMU | OTBETHI Ha Wmeet npescraBienne o | MoxkeT mpoBecTH CnocobeH BbIOpaTh
METOMKAMH KauecTBEHHOro u | BOmpocs Ne 16, | cymiectsyrommx aHaln3 BelecTBa 1Mo METOJIMKY W TIPOBECTH
KOJIYECTREHHOro aamm3a (H- 37,41, 49-57 x | meroguKax CTaHAapTHOMN aHalIN3 UCCIIeyeMOTo
1) 3a4€Ty I10 KaQueCTBEHHOI'O U MCTOJHUKC. BCIICCTBA, OLICHUTDH
paszeny 1. KOJIMYECTBEHHOTI'O TOYHOCTE 1
AHATH34. JIOCTOBEPHOCTh
OTBeTHI Ha MOJYYEeHHBIX
BOIPOCHI Ne pEe3yJIbTaTOB.
25, 33 k 3auery
0 pasjaeny 2.
OIIK-2.5 3uaer npuHIUI paboTel U | OTBETH Ha Nmeer cnabsie | 3Haer YCTPOMCTBO | 3HAET YCTPOMCTBO U
Hcnonb3oBanue YCTPOHCTBO OCHOBHBIX BHji0B | BOMpockl Ne 15 | npencrasnenns 00 | OCHOBHBIX dbopmymnpyer
AHAJIUTUYECKOTO aHAIMTUYECKOro obopynosanus | X 329y 1O YCTpOWCTBE U | aHAJIMTUYECKUX MPUHIUIIBI pabOTHI
00opynoBaHus B (3H-2); paspeny 1. IPHUHIUIAX paboTs! | IPHOOPOB. AHATTUTHYECKIX
JKCIIEPUMEHTAIbHBIX OCHOBHBIX BUJIOB npruobOpOB.
OTBeTHI HA
HUCCIICIOBAHUAX B 5 Borpocst Ne 7, AHAJIIUTUYECKOI'O
npodeccHnoHATEHOM 13, 33, 34-37, 0GOpYIOBaHHSL.
chepe. 58-60, 65 K
3a4eTy 10
paszmeny 2.
Ymeer 00pabaThIBaTh OtBeThl Ha Nmeer npencrasnenne o6 | OOpadarbiBaeT u CamocTosATEeIbHO
SKCIIEPHMMEHTAJIbHBIE JAHHBIE U | BOTPOCHI Ne 2, | o6paboTke u pacuere paccunThIBaeT oOpabaTsiBaeT u
PACCUUTHIBAT PE3YJIbTAThI 23, 26, 28, 29 pe3yIIbTATOB aHAIHM3a pe3ysIbTaThl aHAJIH3A, paccuuThIBaeT
anammza (Y-2); K 3a4€Ty I10 BEILIECTB. MPUMEHSIET 3HAHUE pe3yJibTaThl aHAJIN3A,
pasneny 1. (byHIaMeHTaTbHBIX (hopMyITHPYET BBIBOIBI.
npeICcTaBIeHUN VuuThiBaeT GakTopsl,
OtBeTsl Ha AHAJIUTUYECKON XUMUHU

Borpockl Ne 6,

JUISL OOBSICHEHNS

BJIMAIOIIHUEC Ha

ponpo NOJTy4YeHHBIE
, K 3a4eTy PE3YIbTATOB. pe3yJIbTaThl.

o pazjaeny 2.

OT4eTHI 110

nabopaTopHBIM

pabotam.
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0 paszaemny 2.

Baageer HaBbikamu paboTel Ha | OTBETHI Ha [Tnoxo opueHTHpYeTCs B | 3HACT MOPSAAOK paboThl | 3HAET YCTPOWCTBO U
COBPEMECHHOM ananuTuueckom | Bompockl Ne 13 | mopsiake paGoTs Ha Ha Pa3IMYHBIX HPHMHIUI pabOThI
obopymoBanun ¢ coOmoneHueM | K 3a4€Ty 110 AHAIINTUYECKHUX AHAIIUTUYECKUX aHAJIUTUIECKUX
TpeOOoBaHMIA Texnnku | pasaeny 1. nmpudopax. nmpudopax, Ha npuOOpPOB, MOKET UX
6e3omacuoctu (H-2). MPaKTUKE TOIyCKaeT HCTIOJIB30BAaTh C

OtBetsl Ha HEGOJIbIIIE OIIHOKH. COOJTIOICHIEM

BOIPOCHI Ne TeXHUKH

53-55 k 3auery

0€30MacHOCTH.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TY):
[To gucumIuIMHE TPOMEXKYTOUYHAST AaTTECTAIMs MPOBOAMTCS B (hopMe 3adera, IIKajda OICHWBAHUSA — OWHApHas («3aUTCHOY», «HE 3a4YTCHOY)

19




3. TunoBble KOHTPOJIbLHBbIE 3aaHNUS 1JIS IPOBEAECHUS IPOMEKYTOUHOM aTTecTAlnu
3.1 Bompocsl K 3a4eTy

Bonpoch! 1Jis1 OlleHKW 3HAHWI, YMEHMH U HABBIKOB, C(DOPMHUPOBAHHBIX y CTYJAEHTA

mo komnerenumuu OIIK-2:

Pasznea 1. «cAHaIUTHYECKAT XHMHUA»

1.

Hw

o

10.

11.

12.

13.
14.

15.
16.

17
18

CylurHoCcTh TPaBUMETPUUYECKOTO aHaiau3a. Meroabl OTrOHKM M ocaxiaeHus. KpaTkas
XapaKTEPUCTUKA OCHOBHBIX CTaJUI B METOJ/I€ OCAXICHHUS.

. IlpuHUMI ~ BBIYMCIIEHHsS  pe3y/lbTaTOB  TIpaBUMETpUYECKOro  aHanusa. Ilonsatue o

rpaBUMETPUYECKOM (paKTope.

Ocaxxgaemas u rpaBUMeTpUIecKas Gopmbl ocaaka. TpeOoBaHUs, PEIBSBIEMbIC K HAM.

TepmonuHaMuyeckass ¥ KOHICHTPALMOHHAs KOHCTaHTa PACTBOPUMOCTH (IIPOM3BEICHUE
pactBOopuMocTH). PacTBopuMOCTh OCajKa.

YcnoBue 00pa3oBaHHMS W PACTBOPEHUS OCagKa. YCIOBHE KOJIWYECTBEHHOTO OCAXKICHUS
OIIPEAEISIEMOTO HOHA.

PacTBOpMMOCTB OCajika B €ro HaCHIILIEHHOM PacTBOPE MPH OTCYTCTBUH M30BITKA OCAAUTENS U
pH N30BITKE OCATUTEIIS.

. BausiHue mocTOpOHHMX 3JEKTPOIUTOB (MOHHOW CHIIBI pacTBOpPA) Ha PACTBOPUMOCTH OCAJIKa.

«Conesoit 3 dexT.
Bnusinue Temnepatypsl U IPUPOJIbI OCAIUTENS HA PACTBOPUMOCTH OCAKA.
Bnusnue pH u KoHKypupyrOLMX peakiuil KOMIUIEKCOOOpa3oBaHUS HAa pPacTBOPUMOCTH

ocaJika (Ka4yeCTBEHHBIHN acTeKT).
VYcnoBus nosydyeHus: KpucTtauinueckux ocankoB. CriocoObl ykpynHeHus yacTtull. CrapeHue
(co3peBaHue) KpUCTATUYECKUX 0CaKOB. Ocax/IeHne U3 TOMOTE€HHBIX PaCTBOPOB.
YcnoBus mnonydeHus aMopdHBIX ocaakoB. OOpa3zoBaHWE M KOATyJSANHS KOJUIOUIHBIX
pactBopos. [lentuzanus ocanka.
3arpsi3HEHUE OCaJKOB IHpuUMecsiMU. Buael coocaxxaeHus: ancopOuMs, OKKIIO3uf,
nzomopdusm. ITocneocaxxnenne. CriocoObl yMEHBIIEHUS COOCAXKIECHUS.
OunbTpoBaHUE 0CAAKOB. Buibl GUIbTpOB.
IIpombiBanne ocankoB. TpeOoBaHHs, NpeABSABISEMble K JKUAKOCTH JUISl TPOMBIBAHUS
KPUCTAIIINYECKUX U aMOP(PHBIX OCATKOB.
BricymmBanue v NpOKaJIMBAHUE OCAIKOB.
[IpyHIMNMATBHBIE OCHOBBI METO/OB TI'pPaBUMETPHUYECKOro ompezeneHus. Cxema aHanusa,
ypaBHEHME PeaklUi, CTPyKTypa ocajJika, 0OOCHOBAHUE YCIOBHUI MOJIydyeHHs OCaKAaeMol n
rpaBUMeTpHYeckor (opMm ocaaka (YUCICHHBIE 3HAYEHUS PEIENTyphl HE 3allOMHHATh),
MIPUHIUIIBI 3aTPSI3HEHMST 0CaIKa U MEPHI 110 €r0 YCTPAHEHUIO, BBIOOP MPOMBIBHOM XKHUIKOCTH,
BBIUHCJICHHE PE3YJIbTaTOB aHAJIN3a IPU OMPEEIIEHUN CIIETYIOIIUX BEIECTB:

a) Oapus B Buje cynabdaTa 6apus;

0) cepbl B paCTBOPUMBIX Cylb(aTax;

B) KaJbIHsI OKCAJIaATHBIM METOJIOM;

r) MarHus ochaTHBIM METOJIOM;

J1) KaJIbIUS U MarHus pu COBMECTHOM MIPUCYTCTBUH;

€) HUKEIA B CTaJlu;

) aTIOMHUHMS (0CAAUTENb — FUIPOKCU]] AMMOHUS; 8-OKMXUHOJIHH);

3) ’kenesa B cou Mopa (ocauTeNb — THAPOKCH]] aMMOHHUS );

M) XJOpa B paCTBOPUMBIX XJIOpUIAX.

. CymHocTh TUTpUMeTprueckoro ananusa (TA).
. TpeGoBaHus K peakuusm, ucroiab3yeMbsiM B TA.
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19.

20.
21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

OcHoBHble mOHATHS TA: TUTpOBaHME, CTaHIAPTHBIM pPAacTBOpP, THUTPAHT, TOUKa
HKBUBAJIEHTHOCTH, KOHEYHAsl TOUKa TUTPOBAHUS, HHAUKATOP, SKBUBAJICHT, YUCJIO U (pakTop
9KBHUBAJIEHTHOCTH.

CriocoObl  MPUrOTOBJIEHMS  CTaHJAPTHBIX  pacTBOpoB.  PacueTsl,  cBs3aHHbIE  C
IIPUTOTOBJIEHUEM CTAHIAPTHBIX PACTBOPOB.

IlepBruuHble cTaHAAPTHI (YCTAaHOBOYHBIE BELIECTBA) M TPeOOBaHUS, IPEABABISEMbIE K HUM.
Bropuunsie cTanaapThl, UKCaHAIBI (CTAaHAAPT-TUTPHI).

CriocoObl OT/IENbHBIX HABECOK M MUIIETUPOBAHUS.

CrniocoOpl BbIpayKEHUSI KOHIIEHTPALMU CTaHJapTHBIX PACTBOPOB.

Knaccugukanus THTpUMETPUYECKUX METOJOB 10 TUITY PEAKLUU TUTPOBAHMS U IO TEXHUKE
TUTPOBAHUS.

Cy1HocTh NpsAMOro, 0OpaTHOrO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynpTaToB NpsAMOro, OOPaTHOIO THUTPOBAHUS M TUTPOBAHUS 3aMECTUTEIIS.
[TpyHIMI SKBUBAJIEHTHOCTH (3aKOH YKBUBAJIEHTOB).

CyI1HOCTh METO/1a KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

Pacuer u nocrpoeHue KpUBOW TUTPOBAaHUS CUJIBHOM KHUCIOTHI (OCHOBaHUS) CTaHIAPTHBIM
pPacTBOPOM CHUIIBHOT'O OCHOBAHHUS (KUCIIOTBI).

Pacuer u mocTpoeHue KpuBOM THUTpOBaHUS c€i1a0OW KUCIOTHI (OCHOBAHUS) CTaHIAPTHBIM
PacTBOPOM CUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Ckayok TUTpOBaHUA U (DaKTOPBHI, BIMAIOLIME HA €ro BeJIWYMHY. PacueT ckauka TUTPOBaHUS
IIPY 33JJaHHOM JOITYCTUMOM MOTPEIIHOCTH TUTPOBAHMUS.

KucnoTrHo-ocHOBHBIE MHAUKATOPBI. MIOHHAs TEOpHUS MHINKATOPOB.

WuTepBan mnepexofa OKpackd JBYXLBETHBIX MHJIMKATOPOB M II0KAa3aTeslb TUTPOBAHMS.
[TpuHun BEIOOPA KUCIOTHO-OCHOBHOI'O MHAMKATOPA.

CyIHOCT METO/AAa OCAJUTEIBHOIO TUTPOBAHUS Ha IPUMEPE apreHTOMETPUUYECKOTO
TUTPOBAHUS.

Omnpenenenre XJIOPUA-MOHOB METOJOM apréHTOMETPUYECKOIO0 TUTPOBAaHUS IO CIOCO0Y
Mopa, @onsrapaa u dasiaca.

CyI1HOCTh METO/1a KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

Kowmmiekcon |l (BATVK) xommuekcon Il (34TA) m ux cBoiictBa. POpMbI HOHHOTO
cocrostnus 3/{TA B 3aBucumoctu oT pH pactBopa.

IIpuroroBnenue u cranaaptusanus pacrsopa 3//TA, ycTaHOBOUHBIE BELLIECTBA.

Peaknun xomruiekcooOpa3oBaHus MOHOB MeTayuioB pasHoro 3apsina ¢ 3/JTA Crpoenue
KOMIUIEKCOHATOB METAJLIOB.

@akTOpsI, BAUSIOIINE HA YCTOWYNBOCTh KOMILUIEKCOHATOB METAJIJIIOB.

MeTannoxXpoMHble MHAMKATOPbl M NPUHLIMII MX JEHCTBUS HA IMPUMEPE IPHOXPOMOBOTO
yepHoro T.

TexHUKa KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMs: MpsMoe OOpaTHOE, KOCBEHHOE
TUTPOBAaHUE, TUTPOBaHUE 3amecTuTens. [Ipumepsl U pacueT pe3yabTaTOB TaKUX CIIOCOOOB
TUTPOBaHMs (ONpesielleHne MOHOB IIMHKA, MarHus, aHMOHOB, OPraHWYECKUX COEAMHEHU,
YKECTKOCTHU BOJIBI).

CyIHOCTh METOIA OKUCIUTEIBLHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUM UM OKHCIUTEJIbHO-BOCCTAHOBHUTEbHBIM
noreHuuan (OBII). Ypasuenne HepHucera.

CrangapTHBIN, HOpMabHBIN U YCIOBHBIN (opManbHbIN, peanbHbiit) OBII.

®akropsl, Brustonie Ha BenuunHy OBII (pH pactBopa, 0Opa3oBaHHe MaaopacTBOPUMBIX
COCTMHECHHH U JIp.).

Pacuer 1 noctpoeHn€e KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

CKadoK TUTPOBAHUS B METOJI€ OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS U (DAKTOPBI,
BIIUSIIOLIUE HA €r0 BEIUYNHY.

WuaukaTtopel B METOJIE OKUCIMTENbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHUS: OOpaTHMBbIE,
HeoOpaTUMbIe, cienuduyeckue.
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49.
50.
51.
52.
53.
54.
55.

56.

57.

[lepmanronaromerpus.  Cranmaptheiii  pactBop  KMnOs, ero  mpuroromieHue,
CTaHJApTH3AIMs U XPAaHCHUE.

OmnpeneneHre  BOCCTAHOBHUTENCH  METOAOM  MPSIMOTO  ME€PMaHTaHATOMETPUYECKOTO
tutpoBanus (Ha mpumepe Fe(ll)).

Omnpenenenrue OKUCIUTENCH METOJOM OOpPAaTHOTO MEPMAaHTAHATOMETPUUYECKOTO TUTPOBAHUS
(ra npumepe MnQOy).

[lepmaHTranaToMeTpru4ecKoe orpeneneHne MOHOB METAJIIOB, 00pa3yronmx
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutess (Ha mpumepe Ca(ll)).
WNonomerpus. CrannapTHblii pactBop uoxa (l2), IPUroTOBICHHE, CTAHIAPTH3AIIHS.
Wonomerpuueckoe onpenenenne Boccranosuteneii (Ha npumepe As(l11)).

Nonomerpus. CtaumapTHelii pacTBop THOCYIb(haTa Hatpus (Na2S203), ero mpuroToBIcHHue,
CTaHJapTH3AIMsI U XPaHCHUE.

HMonoMeTpuueckoe onpeseieHie OKHCIUTENeH CrocobOM THUTPOBAHMS 3aMeCTHTeNs (Ha
npumepe As(V), Cu(ll); cunpabix kucimor; wonos meramios (Ba(ll), Pb(ll)), obpasyrommx
MaJIOpacCTBOPUMBIE XPOMATHI).

Huxpomaromerpust. Onpenencaue Fe(ll).

Paznen 2. «DU3NKO-XUMHYECKHE METOJAbI AaHAJIHU3A»

1.
2.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24,

DJIEKTPOHHBIE CIEKTPHI MOTJIOMICHUS MOJIEKYJ.

OcHoBHOI 3aKOH cBeronoromenus. OnTuyeckasi MIOTHOCTh. [IpaBUiIO aaIUTUBHOCTH
ONTHUYECKUX IIOTHOCTEM.

IIpoYHOCTB OKpaIICHHBIX COCAUHEHNUN U €€ BIUSHNE HAa YyBCTBUTEIBHOCTh U TOYHOCTH
(boTOMETPUYECKUX OTPEIeTCHHA.

ITocTOSIHCTBO cOCTaBa OKpAlIEHHBIX coeAuHEeHuH. I[puanHbl HapyeHus coctaBa u
ycnoBusi GOTOMETPUPOBAHHUS, 00ECTIEYNBAIOLINE OTHOCUTEIHHOE TOCTOSTHCTBO COCTaBa
OKpAILIEHHBIX COEUHECHUIA.

CnektpodoromeTpruyeckuii 1 POTOKOIOpUMETPHUSCKUN aHanu3bl. Paznuuue.
IIpeumyiectsBo.

MeTop1 onpesiesieHus: KOHIIEHTPAUU B GU3NKO-XUMUYECKUX METO/IaX aHalu3a.
Csero¢unbTpbl. HazHauenue u npasuiia ux BeIOOpa.

Br16op pearenta ans npoBefeHus poromeTpudeckoro ananusa. Kpurepuu Beidopa.
Bnusiaue pH pactBopa Ha pe3ynpTaTsl (POTOMETPHUUECKOTO ONPEAETICHHUS.

Br160op onTUMaNbHBIX YCIOBUH MpoBeACHUS (DOTOMETPHUECKOTO aHAIIK3A.

Mexann3m Bo3HuKkHOBeHUs1 K-ciekTpos.

Kakwue Tumbl konebanuii MOTYT IPUCYTCTBOBATh B Mosiekyse? Kakue konebaHus aTOMOB B
MouteKyJie nposiBisitoresa B K- cnexrpe.

VYerporictBo u npuHnun Aevicrsust K- ciekrpomerpa.

Oxapaxkrepusyiite uctounuku MK — uznyuenus. Kakue tpeboBaHust K HUM
MPEABSIBISIOTCA.

XapakTepuCTUICCKUE YACTOTHI, OT Yero 3aBUCHT UX nonoxenne B UK — cnektpe?

UYro Takoe “001acTh OTHEUATKOB NanibleB”? [[1s yero oHa uCoab3yeTcs.
KauecTBennsiit ananus metoaom MK — ciekrpockonuu. Kak mpoBoauTcs onpeneneHue
KaueCTBEHHOT'O COCTaBa CMECH BEIECTB, HACHTU(UKAIIMS YUCTOTO BellecTBa?
KonnuectBenubiii anasm3 MetooM UK- crieKTpockonuu 0JJHOr0 BENIECTBA U CMECEU
BEILECTB.

IToHgaTHe MTFIOMUHECIIEHIINH.

Knaccudukanus MEeTo10B TIOMUHECIIEHTHOTO aHATH3a.

Chopmymupyiite nmpaBuino Ctokca — Jlommerns.

CBs13b MEX/1y CIIEKTPOM TOIJIOIIEHUS U JIIOMUHECLIEHIINN MoJieKybl. [IpaBuio
3epKaJbHOU cuMMeTpuu (mpaBuio JleBirHa).

Buael TynieHus IIOMUHECLIEHIUN.

KBaHTOBBII BbIXOI TtOMUHECHIEHIIMHU. [IyTH €ro moBbIIEHUS.

22



25.
26.
27.
28.
29.

30.

31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.

42.
43.

44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.

55.
56.

57.
58.
59.

60.
61.

62.
63.

Omnpenenenne KOHLIEHTPALMK BELIECTBA 10 €T0 JTIOMUHECLEHIINH.

MexaHn3M BO3HUKHOBEHHMSI aTOMHBIX SMUCCHOHHBIX CIIEKTPOB.

[[IuprHa crIeKTpanbHOM JIMHUKM. BUAbI yIIMpEHUs CIEKTPAIBHON JIMHUU.
AHaJIUTHYECKNN CUTHAJ 111 KAYECTBEHHOTO M KOJIMYECTBEHHOTO CIIEKTPAJIBLHOIO aHAIU3a.
CrniekTpasibHble IOMEXH, BIUSIOIINE HA MHTEHCUBHOCTD CIIEKTpaJIbHOM JInHUU. [1yTn nx
ydera.

OU3NKO-XUMHUYECKUE TIOMEXH, BIUAIOLIME HA UHTEHCUBHOCTD CIEKTPaIbHON JTuHUM. [Tyt
UX YCTpaHEHHUS.

Crioco0b1 onpeieNieHust KOHIICHTPALUU B SMUCCHOHHOM CIIEKTPaJbHOM aHAJIH3E.
dortometpus wiameHH. OCOOEHHOCTH U TPEUMYIIECTBA ITOI'0 METO/1A.

Atomuszatopsl. X poJib B aTOMHO-3MHUCCUOHHOM aHAJIN3E.

[Tnams Kak UICTOYHUK BO30Y>KJICHHSI SMUCCUOHHBIX CIIEKTPOB, KOTJA UCIIOIb3YyeTCs.
IIpeumyiecTBa 1 HELOCTATKHU.

OnexkTpuyeckas Ayra 1 UCKpa Kak MICTOUHUK BO30YKIECHUS SMUCCUOHHBIX CIIEKTPOB, KOI/1a
ucnonb3yrores. [Ipeumyinecrsa 1 HEIOCTATKU.

WMHayKTUBHO- CBA3aHHAs IUIa3Ma KaK UICTOUYHUK BO30YKIEHUS YMUCCUOHHBIX CIIEKTPOB,
Korzaa ucnoiassyercs. [Ipeumyinecrsa 1 HETOCTaTKU.

OCHOBHBIE THIIbI CIIEKTPAIbHBIX IPUOOPOB, MIPUHILIUII X JACHCTBHS U Ha3HAYCHHUE.
MeTtobl peructpanuu crekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEJOCTATKH.

Buapl panroakTHBHOTO U3JIy4YEeHHs U BUJbl PAJIUOAKTUBHOIO pacmana.

3aKoH paJMOaKTUBHOTO pactiaja. Jlaite onpeaeneHue MoCcTOsIHHOM paciajia, neprosa
noJjrypacnaja.

Ha xakux MexaHu3max B3aMMOJAEHCTBUSI U3JIyUYEHUs C BEIIECTBOM OCHOBaHbI BaKHEHIINE
METO/Ibl PETUCTPALIMYU U3JIYYEHHUsI. Y CTPOMCTBO M IIPUHLIMII ACHUCTBUS cueTyrKa [ elrepa.
KonnyecTBeHHOE ONpeesIeHHe 2JIEMEHTOB 110 UX €CTECTBEHHON PaJiMOAKTUBHOCTH.
Mertobl, OCHOBaHHbIE HAa HCKYCCTBEHHOM (HaBeICHHOMN ) paluOaKTUBHOCTH.
AKTHUBaIIMOHHBIN aHanu3. [IpeumyiiecTBa 1 HEJOCTATKU METO/1A.

Pagunomerpuueckoe turpoBanue. CyIHOCTb, IPEUMYLIECTBO U HEAOCTATKU METOAA.
Mertox u3otonHoro pazoasieHus. OcoOEHHOCTH, TPEUMYIIECTBO U HEIOCTATKA METO/A.
Crioco6b! Ki1accupuKamy XpoMaTorpau4ecukx METOJ0B aHAIU3a.

Bunet xpomarorpamm. Crioco0 ux npeacTaBieHusl.

Xpomarorpaduuekne mapamerpbl, XapakTepU3yIoIIue NOBEIeHNE BEIeCTBa.
KunkocTtHas pacnpenenuTenbHas XpoMaTorpadus v ee OTIMYKE OT IKCTPAKIIUH.
CymHocTh HOHOOOMeHHOH XpoMaTorpadun. NOHUTH U UX (PU3HKO-XUMUYECKHE
CBOMCTBA.

OcantouHast XxpomarorpaQus U ee BapHaHThl.

CymHOCTb ¥ BUJIbI Ta30BOM XpoMaTorpaguu. MexaHu3msl pa3ieacHusl.

["a30BBIii XpoMaTorpad U ero OCHOBHBIE Y3JIbI.

JleTexTopsl, UCTIOIB3YyEMbIE B Ta30BOM Xpomarorpaduu. Katapomerp. YcrpoiicTBo u
001aCcTh IPUMEHEHUS.

YceTpoicTBO U 0071aCTh MPUMEHEHUS JIA3MEHHO-MOHU3aLMOHHOIO AETEKTOpA.
[TpumeHeHue ra30Boi XpoMaTorpaduu st KaUeCTBEHHOTO U KOJTMYECTBEHHOTO aHAIN3a.
AHaJIUTHYECKHUE CUTHATIBL.

Knaccugukarus 31eKTpOXUMHUECKUX METOJI0B aHAN3a.

[Tpsimast moTeHIIMOMETpHS (MOHOMETPHS).

[Torennromerpuueckoe TuTpoBanue. CrocoObl HAXOXKACHUSI KOHEYHON TOUKU
TUTPOBAHUS.

[Monsiporpaduueckuii ananus. Bua nonsporpaduueckoit KpuBoid. OcTaTOUHBIH,

b dy3nOHHBIN, MpeneabHbld JU(PHy3NOHHBIN TOKH.

OcHOBa KaueCTBEHHOTO nossgporpapudeckoro ananusa. [lomsiporpaduueckuii cnexrp.
KonuyectBennslit nonsporpaduyecknit ananms. CriocoObl HAX0XACHHUS KOHIIEHTPAITHH.
Bunst coBpemennoii nonsiporpaduu (nuddepennuansHas, pasHOCTHAS, THBEPCHOHHAS).
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64. AwmnepomeTrpuueckoe TUTpoBaHue. @OPMbI KPUBBIX TUTPOBAHUS.

65. OcCHOBBI KyJIOHOMETPHUUECKOI0 aHAIM3a. AMNIaparypa i MPOBeIeHUs
KYJIOHOMETPUYECKOI'O aHAJIN3a.

66. Ilpsmas kymonometpus. OnpeneneHue BEIX0Oa 10 TOKY.

67. CymHOCTh KyJTOHOMETPHUYECKOTO THTpOoBaHMs. OCOOCHHOCTH U JOCTOMHCTBA ATOTO
MeTo/1a.

68. MeTposiornuecKkre U aHATUTHIECKIE XapaKTEPUCTUKN (PU3UKO-XUMHYECKUX METOIOB.

4. 3axaHus 1J151 KOHTPOJIbHBIX PadoT.

KonTtpouabnas pa6ora Nel.

Bapuanr 1.
1. 13 obOpa3sma TexHudeckoro cyibuma HaTpus, maccoi 0,2135 r mocrne psga omeparuit
nosydeHo 0,4621 cynbdara Gapusi. BelaucianTh MaccoByr OO Cyiabduaa HATpUS U CEPHI B
oOpasiie.
2. Kakoii katuon OyneT oca)kaaThCsl MEPBBIM MPHU MOCTENEHHOM NMPUOABICHUU Pa30aBIEHHOTO
pacTBopa cynb(dara aMMOHHS K pacTBopy, coaepxamiemy 20 mr/im moHOB Oapust u 500 mr/i
noHoB cBuHNA? [lpu kakoil KOHIEHTpauuu cyib(aT-nOHOB HAYHETCS OOpa3OBaHUE BTOPOTO
ocanxa? Jlns BaSO4 TIP°=1,1-10". Tna PbSO4 ITP°=1,6-10.
3. Bebuucauts pactBopumocth Xxpomara Oapus (BaCrO4) mpu pH = 1. CpaBHuth c
pacTBopuMocTEIO B Boje. Jlms BaCrO4 TIP° = 1,2-10%°. CrymenuaTtele KOHCTaHTHI
nuccoranuy XxpoMoBoit kuciaotel (H2CrO4):Ky = 1,6- 10T u K2=3,2-10".

Bapuanr 2.
1. Kakoii oobem 0,2M pactBopa H2SOs TpeOyercs muist ocaxkneHus Oapus W3 pacTBOpa,
coxepxariero 2,5 r BaCl2-2H,0?
2. Cmemanu 220 v 0,001M pactBopa xmopuna kaiasius 1 130 Mo 0,002M pactBopa okcaniara
aMMOHHs. Beranciuts Maccy kanbius B pactope. Jlns CaC20s TTP° =2,3-107°.
3. BeuucnuTh pacTBOPUMOCTH Ocajka xjopuaa cepedpa B 0,01M pacTtBope CONSTHOM KUCIOTHI C
yuéToM 00pa3oBaHUs XJIOPHMAHBIX KOMIUIekcoB cepebpa. Jms AgCl ITP° = 1,8-107. IMonnbie
KOHCTaHTHI YCTOHUHBOCTH KoMmiaekcoB: P1=1,0-103 u B2 =1,0-10°.

Bapuanr 3.
1. 0,20 r cruaBa, comepxaiero mo Macce 20% cepebpa, pactBopunu. Mouwl cepebpa u3
noaydennoro pacrsopa ocaauwiu 0,30M pactBopom KCI. Kakoit 06bem ocamutens morpedyercs
JUIs 3TOM oneparuu?
2. KakoBa Oyzet notepst Macchl ocajka cyibdara cBuHIA pu npombiBanuu ero 200 ma 0,003M
pactBopa (NH4),S04? [lna PbSOs TIP°=1,6-107,
3. Beruncnoute pactBopumocts ocaaka AgGSCN B 0,01M pactBope NH4SCN ¢ yuerom m 6e3
yueTa KommiekcoobpasoBamms. Jma  AgSCN  ITIP° = 1,0-107% TlomHsle KOHCTaHTHI
YCTOWUMBOCTH POIAHMTHBIX KOMIIIEKCOB cepedpa: P1=15,6-10% u B2=3,0-108,

Bapuanr 4.
1. BeruncnauTh Maccy HaBECKU CHJIMKATa C MacCcoBOM osiel kpeMHUs 18%, KOTOpyro HYKHO
B3sTh /1 mostydenus 0,0724 r npokanerHoro ocajaka SiO.
2. TIpn xaKoli KOHIIEHTPAIMH IIEJI0YH HAYHETCs OcaKIeHNe I'MApoKcuaa Maraus n3 1,2-10°2M
pactopa xiopuaa marausa? s Mg(OH), TTP° = 6,0-107%,
3. Beraucnute pactBopumocTh okcanata kanbius (CaC204), ecniu pacTBOp HaJl OCaZAKOM HMEET
pH = 3 wu wu30biTouHyto KoHIEeHTpamuto okcamar - woHoB 0,01 momw/m. [ms CaC204
Imp° = 2,3-10°. CryrneHvaTbie KOHCTaHTHI jucconmanuu maseneBod KucioTel (H2C204):
K1=5,6:102 u K2=5,4-10>.
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Bapuanr 5.
1. MaccoBas nons cepsl B yriie coctaniser 0,5%. Kakyio HaBecky yriis HEOOXOAMMO B3ATh AJIs
aHanu3a, yToOs! momyuuts 0,19 r ocanka cynsgata 6apus?
2. 5,0 mn 0,05M pactBopa cepHOW KHCIOTHI pazbaBwim 10 1,0 m m 3arpatwnm 300 mu
MOJIy4eHHOT0 pacTBopa Ha npombiBanue 0,40 T ocaaka cynbdara Oapus. Berauciauts MaccoByro
JIOJTI0 PaCTBOPEHHOT0 OCajKa, CUUTas HachllleHHe pacTBopa noyHbIM. J{ig BaSO4 I1P°=1,1-10
10
3. Briuncnuth pacTBOpUMOCTH cyib(ara 6apus: a) B Boge; 0) B 0,1M pactBope HCI (yuects
sausane pH). s BaSO4 TIP° = 1,1-10°. Koncranra auccormarum H2SO4 Ko = 1,2-1072,

KonTtpouabnas pa6ora Ne2.

Bapuanr 1.
1. Kaxoii 0658M pacTBopa ¢ MaccoBoii gomeit NHz 12% u miotHocTthio 0,95 r/em® Tpebyercs ms
npurotoBieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP HNPUTOTOBICHHOIO pacTBOpa
aMMHaKa 1o XJIOpoBOJAOpOoAHOM KuciaoTe (TNHyHCI)?
2. K 20,00mn anamusupyemoro pactBopa Na COsz mpuwmmm 30,00mn 0,2040M cTranaapTHOTO
pactBopa H2SOs4 m ymamum CO; kunsuenueM. Ha TuTpoBaHHME oOcCTaTka KHCIOTHI IOIILIO
15,12mn  cranpaptaoro pactsopa NaOH. VYcranosneno, uto 1,000mn pactBopa NaOH
skBuBasieHTeH 1,010mn pactBopa H2SO4. Beramciuts moinsipHyro konneHTpanuto NaCOsz B
aHAIM3UPYEeMOM pacTBope. Hanuimmre ypaBHEHUS peaKiHii.
3. Paccuutath u noctpouth KpuByro TUTpoBaHus 10ma 0,1M pactBopa NH4OH (st NH4OH
K=1,76.10°) 0,1M pactBopom HCI. Pacuer BHIIOIHHUTH s TOUEK, Koraa pobasneno 0; 99.9;
100; 100,1% TuTpaHTa OT SKBUBAJICHTHOTO KoJM4ecTBa. BriOparh mHankatop. Kakyto okpacky
MMEeT MHIUKATOP B HAaYaJIbHOW U KOHEeYHOU Touke TuTpoBaHus (KTT)?

Bapuanr 2.
1. Kakoii 006EM BOJIBI HYKHO 100aBUTH K 1 J1 pactBopa ¢ MaccoBoit moneii HNO3 30%, 941005
noxyuuts 3% pactBop?
2. HaBecky cMecu MuHepaibHBIX cojielt Maccoit 0,9500 r BHecau B pacTBOp IIEIOYM U OTOTHAIU
NHs, nponyctuB ero B 50,00m1 0,2060M pactBopa HCI. Ha tuTpoBaHMe ocTaTka KHCIOTHI
nonwio 6,25mi 0,2010M pactBopa NaOH. Berunciants MaccoByio 10110 a30Ta B CMECH.
3. Iloctpouts xpuByro tutpoBanus 10 ma 0,1M pactBopa HNOs3 0,IM pacrBopom NaOH.
Pacuer BemomHWUTE myg TOuek, koraa mgoGasieno 0; 99,9; 100; 100,1% turpanta ot
HKBUBAJIEHTHOIO KoiudecTBa. BpiOpath uHaukarop. Kakyio okpacky HMMeeT HHIUKATOp B
Ha4YaJIbHOW U KOHEYHOUN TOYKE TUTPOBAHUS?

Bapuanr 3.
1. Kakoit 066ém 5M pactBopa H2SO4 cnenyer no6asuts k 51 0,1M pactBopa, 4ToObI HOTYYUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6asuiu 25,00m1 0,1132M pactBopa NaOH u kumisiueHueM yaaniim
NHs. Ha tutpoBanue ocratka NaOH momwto 5,70min 0,1347M pactBopa HCL. Berauciauts maccy
(NH4)2SO4 B pactBOpE.
3. Ioctpouts kpuByto TutpoBanus 10 mi 0,1M pacteopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I TO4eK, koraa godasieno 0; 99,9; 100; 100,1% TuTpaHTa OT SKBHBAJICHTHOTO
KonuuecTBa. BeiOpath nunankaTop. Kakyo okpacky nuMeeT MHAMKATOpP B HAYAIbHON U KOHEYHOH
TOYKE TUTPOBAHUS?

Bapuanr 4.

1. Kakoii 00béM Boabl HyxkHO n00aBuTh K 0,111 0,38M pactBopa KOH, 4Tt0o6bl momyyuTh
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?
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2. IIposenu peaxiuto 0,30r cmecu ¢ MaccoBoit qoneit NaxCO337% u NaOH 42% ¢ 25mn 0,24M
pactBopom HCI. Kaxkoit 06séM 0,11M pactBopa NaOH mnoiinér Ha TuUTpoBaHWE H30BITKA
KHUCJIOTHI?

3. IToctpouts kpuByro TutpoBanus 10 mi 0,1M pactBopa HCI 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JUIsl TOYEK, koraa jnobdasiero 0; 99,9; 100; 100,1% Ttutpanta oT 3KBUBAJIEHTHOI'O
KonuuecTBa. BeiOpats unaukaTop. Kakyio okpacky uMeeT MHAUKATOP B HAYaJbHOM M KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kakoif 06séM pacTBopa ¢ MaccoBoit moneit H2SO4 4,9% u mnotHOCTHIO p=1,0 T/cM® HYX)KHO
no6asuts k 101 0,11. pactBopa H2SO4, yTo661 monyuuts 0,1M pactBop?
2. Kakoit o06véM 0,10M pactBopa HCI TpeOyercs B3sATh UIsi HEWTpadu3allMk aMMHAaKa,
Beiessiemoro u3 0,5000r BemectBa ¢ maccoBoil joisei azora 4%, 4ToOBl HAa TUTPOBAHUE
n36p1Tka HCI oo 5,0mut 0,11M pactBopa NaOH?
3. IToctpouts kpuByto TutpoBanus 0,1M HNO3 pacteopa 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JIJIs1 TOUEK, Koraa podasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT 5KBHBAJICHTHOTO
KOJIMYeCTBa. BeIOpaTh HHIUKATOP.

KonTtpouabnas pa6ora Ne3.

Bapwuanr 1.
1. K 0,2132 r pynsl ¢ maccoBoii goneit MnO2 8,68% nobaBuwiu cepHyr0 KUCIOTY U 19,65 mi
0,12151. pactBopa H2C204. Kakoit 00bem pactBopa KMnOy4 moliger Ha TUTpOBaHUE M30BITKA
H2C204, eciu mo manHBIM Jpyroro anamusa Ha 25,00 mu pactBopa HoC20s4 wper 21,44 mi
pactBopa KMnO4? Hanuiinre ypaBHEHUS! peaKnid.
2. PaccuuTaTh MOTEHUMAN Ui CTENEHU OTTUTpoBaHHOCTU T = 90%; 100% mist TuTpoBaHuUs
pactBopa 1maBeneBoil kucioTel (H2C204) crangapTHBIM pacTBOPOM II€pMaHTaHaTa Kalus
(KMnOa).
3. YpaBuenue Hepucra. ®opmaneHblil noteHuan. Bausaue oOpa3zoBaHus TPyAHOPACTBOPUMBIX
COCIMHEHUH Ha 3HAYeHHUE MOTEeHIaa (0caioK 00pa3yeT BOCCTAaHOBJICHHAs (popMa Mmaphl).

Bapuanr 2.
1. K pactBopy, conepxamiemy 0,2268 r KClO3 no6asunu 48,35 min 0,1980M pactopa FeSOq
Ha TUTpoBaHHE U30bITKa KoToporo nouwio 11,27 mu 0,1088H. pactBopa KMnOa.
Brrancnuts maccoByro nomo KClO3 B cmecu. HamucaTs ypaBHeHHs peakiui.
2. PaccuuTaTh NOTEHLMAN B TOYKE 3KBUBAJIEHTHOCTH Ipu TUTpoBaHuU FeSO4 mepmanranarom

xamns KMnOa. E° © . . =+1,51B. E° =+0,77B.

3. Unpukatopsl B METO/E€ OKHCIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS: OOpaTHMBbIE,
HeoOpaTuMeble, ciennduyeckue. [IpuBectu mpuMepsl.

Fe** /Fe?

Bapuanr 3.
1. Ha tutpoBanue Fe?* B amanusupyemom pactBope, NpurotosieHHoM u3 0,2012 T pyzbl, OO
18,48 miu 0,1015H. pactBopa K2Cr207. Beruucnute MaccoByro gomto Fe:Os B pyae. Hanucats
YpaBHEHUE PEAKIIH.
2. PaccyuTaTh TIOTEHIMAT B TOUKE KBUBANEHTHOCTH TIpH TMTpoBanuu Fe?* pactBopom K2Cr07.

E° =+0,77B. E° =+1,33B.

Fe® /Fe?* Cr,0,%  H* ICr™*

3. OOpaTuMble OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE UHANUKATOPHL. [IpaBuio BeiOopa. [IpuBectu
MIPUMEPBL.

Bapnasnr 4.
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1. 0,2716 r cranbHON NPOBOJOKM PACTBOPWIIM B KHCIIOTE U Ha TUTpOBaHUE pacTBopa kene3a(ll)
sarpatuiu 41,75 mn 0,1131H pactBopa KMnOj4. Beraucints MaccoByro J0JIO JKeje3a B 00pasiie
npoBosioku. Hanmcars ypaBHEHHE peaKIiH.

2. PaccuuTarh NmoTeHIMal B TOYKE 3KBUBAJIEHTHOCTH NPH TUTPOBaHMM pacTBopa xeines3a (II)

nepmanranatoM kamuss KMnOg. E° =+0,77B. E° =+1,51B.

Fe® /Fe?* MnO,~ ,H*/Mn*
3. Ypasuenue Hepacra. @opmanbHelii moteHuain. Biausaue o0pa3oBaHus TPYAHOPACTBOPHUMBIX

COEIMHEHUI Ha BEJTMUMHY MOTeHIana (0caoK 00pa3yeT OKuciIeHHas popMa mapsl).

Bapwuanr 5.
1. Ha turpoBanue 0,1506 r maBeneBoit kuciaotel (H2C204) momuto 24,25 ma pactBopa
NepMaHraHata Kajus. BbluuciauTe HOpMalibHyr0 KoHieHTpanuio KMnOs, tutp KMnOs.
Hamnmcars ypaBHEeHHE peakuuu.
2. PaccuuTaTh NOTEHIMAN NPU CTEIIEHH OTTUTPOBAHHOCTH T = 99% s TUTpOBaHUs pacTBOpa

maBesieBoi kuciaotel (H2oC204)  mepmanranatom kamus KMnOas. EOMn o H +1,51B.
/]
0 —
E 2C0,/C,0,7 0,49 B.
3. OKHUCIHTEIHHO-BOCCTAHOBUTEIIBHBIE  PEAKIMU W CTAHJAPTHBIA  OKHUCIIUTEIHHO-

BOCCTAHOBUTEIILHBLIA ITOTEHIMATI. ypaBHeHI/IC HepHCTa.

5. MeToanuyeckne MaTepuabl Jisl ONpeaeieHUs] MPOIeIypP OLEHWBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YOIIHX 3TaNbl (JOPMHPOBAHUS KOMIETEHIINH.

[IpomexyrouHass arTecTalss 1O JTUCHUIUIMHE TIPOBOJAHWTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YKB. ITopsinok opraHu3aiiuy ¥ NpoBeIeHUs

3a4€TOB N 3K3aMCHOB.
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