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1. IlepeyeHb NMJIaAHMPYeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEMBbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOrPaMMBbl.

Jns ocBoeHusi 0Opa3oBaTeIbHONW MpOrpaMMbl OakallaBpuaTa OOYYalOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOYy4YeHHUs IO

JIUCHUILIINHE.

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

[Tnanupyemblie pe3yabTaThl O0ydeHUs

KOMIIETCHIINH JOCTHKEHUS KOMIIETEHIIUU (eckpunTopsl)
OIIK-1 OIIK-1.0.09.1 3HaTh:
CriocobeH n3yvars, Hcnonb30Banne OCHOBHBIX METOJOB | - TEOPETHYECKHE OCHOBBI aHaIuTHYecKoi xumun (3H-1);
AHAIMTUYECKOM XUMHUHM LIS Ymernb:

aHaJIM3UPOBATh, UCMOJIb30BATH
MEXaHNU3Mbl XUMHYSCKHX
pEeaKUHnii, MPOUCXOIAIINX B
TEXHOJOTUYECKHUX IpoIeccax u
OKpPY’KarollleM MHpE,
OCHOBBIBASICh Ha 3HAHMSX O
CTPOEHUH BELIECTBA, IPUPOLIE
XUMHYECKOM CBSI3H M CBOMCTBAaX
Pa3IMYHBIX KJIAaCCOB XUMHUYECKUX
9JIEMEHTOB, COCTMHCHHI, BEIIICCTB
Y MaTepHUaJIOB

HJEeHTU(DHUKAIIUN U OTIPEICTICHUS
XMMHYECKOI'0 COCTaBa BEIIECTB.

OIIK-1.0.09.2

[IpoBeneHue cTaHAAPTHBIX ONepanui
JUTSL OTIPEIEIIEHNS COCTaBa BEIIECTB U
MaTepuaioB Ha UX OCHOBE.

- HCIIOJIb30BaTh (PyHAaMEHTaIbHbIE IPEICTABICHNS aHAIUTUYECKON XUMUU
JUIsL peIlieHUs TIpakTHdeckux 3amad (V-1).

Baanern:

- METOZIaMH XUMHYECKOr0o H (pH3HKO-xumMmmudeckoro aHanmusa (H-1).

3HaThb:

- CTaHJApTHbIE METOAMKH XUMHUYECKOTO M (PU3UKO-XUMHUYECKOTO aHaIn3a
(3H-1);

YMmerhb:

- BBIIIOJIHATH CTaHAApPTHBIE ONEPALIMU B 3aBUCUMOCTH OT Bua aHanu3a (Y-
1);

Biaagern:

- HaBbIKaMU paboTHI ¢ aHauTHIeCKUM obopynoBanrem (H-1).




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

JlucuMIuIMHA OTHOCUTCS K JMCHUIUIMHAM O0s3aTeNbHOM dYacTh 00pa3oBaTelbHOU
nporpammel 6akanaBpuata (b1.0.09) u u3yuaercs Ha 2 Kypce B 4 cemecTpe U Ha 3 Kypce B 6
cemecTpe.

B MCTOAUYCCKOM IUIAHC JUCHUINIMHA ONUpacTCA Ha JUCHUIIIMHBI «O6ma;1 u
HeopraHuueckass xumus», «Dusukayn, «Opranmueckas xumus». [lomydeHHBIE B mpolecce
HU3YUCHUA AOUCHHUILINHBI «AHaIUTHYECKAsT XUMUS U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/I€ METOAbI aHaJIn3a»
3HaHUS, YMEHHsS ¥ HABBIKH MOTYT OBITh WCIIOJIb30BaHBbI TPU MPOXOXKICHUH TPEITUTIIOMHOM
NPAaKTUKH, & TAKXKE ITPH BBIMIOJIHEHUH BBITYCKHOW KBaTH(PHKAIIMOHHON paboThI.

3. O0beM TUCUHHUILINHBI.

Bup yueOHO# pabOThI Beero,

ya p 3E/akaneM. yacos

OO0uasi TPy10€eMKOCTb TMCUMILIUHBI 6/216

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

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

CCMUHAPBLI, MTPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 108

KkypcoBoe npoektupoBanue (KP wm KIT) -

KCP 4

Jpyrue BUJIbl KOHTAKTHOH paboThI -

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




4. Conep:xkaHue JUCHUIIUHBI.
4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIA.

[penmer, 1ienmu, 001acTy MpUMEHEHHs, KITacCU(UKAITAS
BUJIOB U METOJIOB COBPEMEHHON aHAJIMTUUECKOM
xumun. Knaccudukarus mo BugaM aHamza:
Ka4eCTBEHHBIN U KOJIMYECTBEHHBI; 110 IPUPOJIE
0OHapY>XMBAEMBIX WJIA OTIPEICIIAEMbIX
KOMITOHEHTOB; 110 IPUPO/IC AHATTUZUPYEMBIX
00BCKTOB; II0 Macce aHAIMTHICCKON HABECKHU U
JIMaIa30Hy ONPEIEISIEMbIX COACPKAHUM.
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1. AHamuTnyeckast XuUMH. 18 54 34 OIIK-1
2. Duznko-XxuMHYECKHE METOAbI aHAIIN3a. 18 54 34 | OIIK-1
4.2 @opMupoBaHHE WHIAUKATOPOB OCTH:KEHUSI KOMIIETEHIMA pa3aeaMu
JAUCHHUILTHHBI
No Konx nnaukaropos
. /I] JOCTHKEHUS HaumenoBanwue pa3nena JUCIUILTAHBI
KOMIIETEHIMHA
1. | OIIK-1.0.09.1 AHamuTnyeckast XuMHus.
OIIK-1.0.09.2
2. | OIIK-1.0.09.1 DU3NKO-XUMHUYECKHE METOIBI aHAJIN3a.
OIIK-1.0.09.2
4.3, 3aHATHA JEKIMOHHOI0 THIIA.
Ne
asnena HanmenoBauue TeMbl O0peMm, |MHHOBanmoHHAas
p U KpaTKOEe COJIep KaHNE 3aHATHS aKaJl. 4achl dopma
JIIUCLIUTUINHBI
1 Beenenue. 1 Huckyccus




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

MunoBanuonHas
dhopma

1

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

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

1

I'paBumerpuuecknii  a"anu3.  CymHOCTE  H
OCHOBHble  3Tanbl Merojna. Ocaxnaemas WU
rpaBUMETpUYECKas dbopMbI COEIMHEHU,
TpeOoBaHus, NpeabsBiIsieMble K HUM. [lpuHiun
BBIYMCIICHUS] pPE3yJIbTaTOB aHanu3a. llpumenenue
IrpaBUMETPHUHU.

Buneomarepuan

PaBHoBecue pacTBOPHUMOCTH _ MaJIOPACTBOPHUMBIX
COETMHEHMUIA. PactBopumMocTh OCaJIKOB.
TepmoarHamHuueckas, KOHICHTPAIMOHHASA, YCJIOBHAS
KOHCTaHThl ~ pactBopumocTH. OOpa3oBaHMe U
CBOMCTBA OCAQJKOB.

Turpumerpuuecknii aHanu3. CyIHOCTb M KpaTkas
XapakTepucTuka Merojna. (OCHOBHBIE TOHSTHS.
KpuBass TuTpoBaHMS Kak OCHOBa BbIOOpa H
000CHOBaHMSI ~ YCJIOBMM  THTpOBaHHS. MeTompl
perucTpalvy  KOHEYHOM  TOYKM  TUTPOBAHMS.
WNunukaropel. Knaccudukanus TUTpUMETPUUECKUX
METOJIOB aHalIu3a I10 TUIly XUMHUYECKUX PEAKIUN U
[0 TEXHUKE TUTPOBaHUS. TpeOOoBaHUS K peakLusiM,
UCIIOJIb3YEMBIM B TUTPUMETPUYECKOM aHAIIN3E.

Buneomarepuan

Kuci10THO-0CHOBHOE TUTPOBAHUE. Obmas
XapakTepUCTUKa W BO3MOXKHOCTM  METOJA.
CranmapTHblEe PacTBOPBI Il KHUCIOTHO-OCHOBHBIX
TUTpOBaHUH. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Mpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHHH.

Cnanna-
Mpe3eHTAIHS

KoMIIJIeKCOHOMETPUIECKOS THUTPOBAHME. O6HIa$I
XapaKTCPUCTHKA, KHaCCI/I(I)I/IKaI_II/IH 1 BO3MOXXHOCTHU

METO/IA. PaBHOBecue peaxkui
KOMILJIEKCOOOpa30BaHuUsI. Kom1uiekconsl, nux
cBoiictBa (komruiekcoH II, xommiekcon III).
PaBHoBecus o0pa3oBaHUs KOMILJIEKCOHATOB
METaJIOB, KOHIIEHTPALIMOHHAs KOHCTaHTa
YCTOHYMBOCTHU KOMILJIEKCOHTA. Kpuseie
TUTPOBAHUS.

Buneomarepuan




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

MunoBanuonHas
dhopma

1

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.
OOmass ~ XapakTepucTuka,  KilaccHpuKauus U
BO3MOXKHOCTHU METO/IOB OKHUCITUTEILHO-
BOCCTaHOBHUTEIILHOTO TUTPOBaHMsA. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE  peakiuu. OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIM TOTeHIHA. CTaHIAPTHBIA U
(dopManbHBI  ANIEKTPOAHBIM moTeHnuan Kpussie
TuTpoBaHusA. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHbIE
WHIUKATOPBHI. Krnaccudukanus METO/IOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOT'O TUTPOBAHUSI.

4

OcHOBBI (HPU3UKO-XUMUYECKUX METOJIOB aHAJIN3a.
OcHoBuble monsATHA. Kiaccudukamms — ¢pusuko-
XUMHUYECKHX METOJOB. MeTronpl  OIpeneacHus
KOHIICHTpalMid aHalIuTOB.  MeTponornyeckue u
AHAINTUYECKUE XaPaKTEPUCTUKH.

Crnaiin-
Mpe3eHTAIHS

CHEKTPOCKONNYECKHE METO/IbI aHaJM3a.
CrauuonapHbele cocTosiHUSL cucTeMbl. [loHsTHE
crnekTpa. CrocoObl BBISBIEHUS CIIEKTPa COCTOSHUM.
Bunsl cnektpoB. lcmonp3oBaHME CIIEKTPOB B
AHAJIUTUYECKON XUMUH. Knaccudukanus
CIIEKTPAJIbHBIX METOJOB aHAJIN3A.

Crnaiin-
pe3eHTAIHS

ATOMHO-PMHUCCHOHHAS CHEKTPOCKOIUS.
Teopernueckue OCHOBBI YMUCCHOHHOTO
CIEKTPAJIbHOIO aHaim3a. VCTOYHMKM aToMU3anuu
u  BO3OyxkneHus.  Perucrpauus — U3Iy4EHHS.
KauectBennslii aHam3. KonnuecTBeHHBIN aHAIN3.

Crnaiin-
Mpe3eHTAIHS

AbcopOrroHHast CIIEKTPOCKOIHS. CymmHocTs,
Knaccu(uKaiysl, Ha3HAuUeHWe W TMPUMEHEHHE METOJa.
Teopernueckue OCHOBBI abcopOIIMOHHOM
crieKTpockonuu. MaeHtudukanus CoOeTMHEHUN 10
cnektpam  morjomieHus. ~ OCHOBHOM  3aKoOH
cBeronorionienus (3akoH byrepa-Jlam6epra-bepa).
KonuuecTBeHHbIl aHanu3. ATOMHO-a0COPOLIMOHHBIN
CIEKTpalbHBIN aHanu3. Pe3oHaHCHOE WU3Iy4YeHHE.
[Torstne mmasmel. MeToAbl  KOJIMYECTBEHHOTO
onpeaenenus. CrnekTpopoTomMeTp Il aTOMHO-
a0CcopOIMOHHOr0 aHAIN3A.

Crnaiin-
MPe3CHTAIHS

DoToMeTpHYECKIE METOIbI AHATIH3A.

OcHoBbl  (otomeTpri.  MeToabl  ompeneneHus
KOHIIGHTPAIMK PAcTBOPOB. ATIaparypa ¥ TEXHHKa
(hOTOMETPUYECKUX U3MEPEHUH.

Crnaiin-
Mpe3eHTAIHS




Ne HaumenoBaHue TeMbI O0bemM, |MHHOBanMOHHAS
pasjieia 1 KPaTKOE COJICPIKAHUE 3aHITHS aKaJl. 4achl dhopma
JUCHUILINHBI

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

2 JIFTOMMHECIIEHTHBIC METO/Ibl aHAIM3A. 2 Cnaiin-
OcHosnble oHsTHs. Kiaccudukanysi, Ha3HAUYCHUE U Hpe3eHTanus
MIPUMEHEHHE METO/IOB. KomnnuecrBennoe
bryopumeTpuyeckoe onpeeIcHUE BEILIECTB.

Anmaparypa J1si JIIOMUHECIIEHTHOTO aHaJIu3a.

2 PagnomMeTprueckie METOJILI aHAJIM3a. 2 Cnain-
SlBneHne  pagMOAKTUBHOCTH. PannoaxtuBHOE MIPE3CHTALIUS
u3nydeHre. CBONCTBA PaJMOAKTUBHBIX U3JIyYEHUH.

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

2 DIEKTPOXUMHUYECKHE METO/II aHAIN3A. 3 Craiiz-
OcHOBHBIE MMOHSATHS. [Torenunomerpusi.

MIPE3CHTALINS
Bonbsramnepomerpusi. AMIepoMeTpruIecKoe
tutpoBanue. Kynonomerpus.

2 XpomarorpauyecKue METOJIBI aHajan3a. 3 Craitn-

OcCHOBHBIE HOHATHA. Knaccudukanus
MIpEe3eHTaLUs

xpomaTorpaduueckux MeTofoB aHanuza. CrocoOsl
MOJTYYCHUS XPOMAaTOTPaMM. KunkoctHas
xpomatorpadus. [azoBas ©  ra30-)KUIKOCTHAs
xpomarorpadus.

4.4. 3aHATHS CEMUHAPCKOI0 THIA.

4.4.1. JlaGopaTopHble 3aHATHS.

No
HanmeHoBaHue TeMBbI O0beM,
paznena [Ipumeuanue
Y KPaTKOE€ COACpIKAHUE 3aHITHUS aKaJl. 4achl
JUCLUTLIHHEI

1 YueOHo€e B3BEIINBAHHE. 4
AHalIuTHYECKHE BECHI M TEXHHUKA B3BEIINBAHUS.

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

1 MeToapl KUCIIOTHO-OCHOBHOTI'O TUTPOBAHUSL. 16
CranpapTuzanus pacTBopa COJISIHOM KUCIIOTHI.

TuTpoBaHNE CMECH KUCTOTHI U IICIIOYH.

1 KoMILIEKCOHOMETPHS. 8

KommiiekcoroMeTprudeckoe onpeeieHiue Marausl.




Ne

HanmeHoBaHue TeMBI O0Bem,
paszgena [Ipumeuanue
U KPaTKOE€ COAEPKAHUE 3aAHATUS aKaJl. 4achl
JUCLHUTIIUHBI
1 Honomerpusi. 8
HNonomerpuueckoe onpenencHue Meau.
2 ATOMHO-?MUCCUOHHBIN CHIEKTPAJILHBIN aHAIH3. 8
BusyanbHplii Kauye€CTBEHHBIM aHAIU3 C MOMOIIBIO
CTHJIOCKOTIA.
2 DOTOMETPUYECKHE METOIbl aHATU3A. 8
DOTOMETPUUECKOE OIPEECICHHE JKEIEe3a C
CYTb(OCATUITUIIOBON KUCIIOTOM.
2 JIFOMMHECIIEHTHBIE METO/Ibl aHATU3A. 8
DyopUMETpUUIECKOE OTIPEICTICHUE CIETOBBIX
KOJIMYECTB ATFOMUHUS.
2 PannomMerpuyeckue METo/1bl aHAIN3a. 6
Pannomerpudeckoe ornpeienieHue MpUMecH Kallus B
HaTPHUEBBIX COJISX.
2 HNudpaxpacHas CIEKTPOCKOIMUSL. 8
KauecTBeHHBII aHATN3 HEOPTAHUYECKUX U
opranndeckux BemecTs 1o MK-crnekrpam.
2 DIEKTPOXUMHUYECKUE METO/Ibl aHAIN3A. 8
Kynonomerpuueckoe TUTpOBaHHE pacTBOpa
XJIOPOBOJIOPOJHOM KUCIOTHI.
2 XpoMmartorpaguueckre METOJIbI aHATH3a. 8
Omnpenenenue Woaua - 1 OPOMHU-HOHOB METOJIOM
OyMaXHOU 0CaTOuYHOM XpoMaTorpadum.
4.5. CamocTosiTesibHasA padoTa 00y4yarommxcsl.
No
asena [Tepeuenn BOIpOCOB 1J1st O06newm, dopma
P CaMOCTOSATENIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHHUTITUHBI
1 MeTponaoruueckre OCHOBbI aHATUTHYECKOW XUMHUH. 2 3a4er
1 OO6pa3oBaHre OCaIKOB M UX CBOWCTBA. 3arpsi3sHEHUE 3a4eT
ocaikoB mpumecsMU. [IpUHIMNHAIBHBIE OCHOBBI 6
IpaBUMETPUUYECKOT0 oOmpezesieHus: Oapus, xelnesa,
QIIOMUHHUS, MAarHus, KanblUs, HUKEIs, KPEMHMS,
CEpBL.
1 PaBHOBeCcHME pPacTBOPUMOCTH  MaJIOPACTBOPUMBIX 2 Kp Nel

coeuHEeHN. BiusHue temmepaTypbl U TPUPOJIbBI
pacTBOPUTEIISI HA PACTBOPUMOCTb.

10




Ne
pasznena
JUCLIUILIUHBI

IlepedyeHs BOIIPOCOB 11
CaMOCTOSITEJIBHOTO U3y4EHUs

O0BeM,
aKaJl. 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 KuCIOTOM. Pacder KpuBOW TUTpPOBAHUS
¢J1a00T0 OCHOBAHUS CHJILHOUN KHCIIOTOI.

Kp Ne2

Metoa ocaguTeabHOIO TUTPOBAHMSL.
Aprenromerpudeckoe TuTpoBanue. CylHoCTb
METO/a, CIIOCOOBI MHIMKALIMN KOHEUHOW TOUKU
tutpoBanus (Mopa, @onbrapna, @asHca).

Kp No2

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

3a4€T

XapakTepucTHUKa METOJIOB M PacYeThl Pe3yIbTaTOB
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS
(mepmaHTaHaTOMETpUs, HOIOMETpHS,
XpOMaToMeTpus, OpoMaTOMETpHS).

Kp Ne3

ATOMHO-3MHMCCUOHHBIN CIIEKTPAJIbHBIN AHAIIN3.
CnexTpanbHble TPUOOPHI AJIsi aTOMHO-
SMHCCUOHHOTrO0 aHanu3a. Onrudyeckue
XapaKTePUCTHKH CIIEKTPaTbHBIX IPUOOPOB:
CIEKTpasbHas M10J10Ca MPOIYCKAHUS; JUCTIEPCHS,
pasperiaronas ciocoOHOCTb, CBETOCHIIA.

3a4CT

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

3a4€T

JIroMuHECIIEHTHBIE MeETOAbl aHain3a. PakTopsl,
BIUSAIOIIME Ha YYyBCTBUTEIBHOCTb, TOYHOCTh H
N30MpaTENbHOCTh ONpe/eieHus. Amnmnaparypa A
JIIOMUHECLIEHTHOT'O aHAJIN3a.

3a4€T

doTomMeTpruUecKrEe METOABI aHAIN3a. Anaparypa u
TEeXHHKa (OTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMATOPbI, CBETO(YUIIBTPHI, X HA3HAYCHHUE.
MeTtop! yecTpaHeHus Melarux HoHOB. Crioco0sb!
MOBBIIIEHUS YyBCTBUTEIIBHOCTH (POTOMETPUUYECKUX
METOJIOB.

3a4€T

NudpakpacHas cnekrpockonus. Ammaparypa MK-

CHEKTPOCKOIHUHU. AHanmuTUYECKHE u
METPOJIOTHYECKUE XapaKTEePUCTUKHU HK-
CHEKTPOCKOIHUHU.

3a4€cT
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Ne
pasznena
JUCLIUILIUHBI

IlepeueHp BOpoCOB ISl O0bewM, ®opma
CaMOCTOSTEIILHOTO H3Y4CHHS aKaJl. 4yacel KOHTPOJIS

2 DNEeKTPOXUMHUYECKUE METOABI aHAIN3a. 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 OIUOOK U CIIOCOOBI UX Yy4eTa.

2 Xpomarorpaduueckue mMeroabl aHanmmuza. CriocoOb! 6 3ayer
MOJy4eHHs XpoMmarorpamm. Xpomatorpaduyeckue
napamerpsl.  CeNneKTUBHOCTb M Pa3pelICHHE.
Anmapatypa 1 00paboTKa XpaMaTorpamMM.

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

Kp Ne2 — PacyeThl B KHCIOTHO-OCHOBHOM H KOMITIJICKCOHOMETPHYICCKOM
TUTPOBAHUH.

Kp Ne3 — PacueTbl B OKMCITUTENIBHO-BOCCTAHOBUTEILHOM TUTPOBAHHUHU.

5. Hepeqeﬂb y‘leﬁHO-MeTOIll/I‘{eCKOFO o0ecrieueHus JJs1 CaMOCTOATEIbHOM paﬁDTbl
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 HMX BBINOJIHEHUIO Pa3MEUICHbl B AJIEKTPOHHOU
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. (I)OHI[ OLCHOYHBIX CPEACTB AJIHA MPOBECACHUSA HpOMC)KyTO‘IHOﬁ aTrecTalumn

[IpomexyTouHas aTTecTanys Mo AUCLUILIMHE MPOBOAUTCS B (opMe 3adera Mo paszaeiy
«AHamUTHYECKasi XUMUs» B 4 ceMecTpe U 1o pa3aeny «DU3NKO-XUMUYECKUE METO/Ibl aHAIN3a
B 6 cemecTpe.

K cpaue 3auera nomyckarOTCsi CTYAEHTBI, BBINOJHUBIINE BcEe (DOPMBI TEKYIIEro
KOHTPOJISL.

3aueTr MpeaycMaTpUBAIOT BHIOOPOYHYIO MPOBEPKY OCBOECHHUS MPEIyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUH.

IIpu cnade 3adera, CTYAEGHT MOJIydyaeT TPU BOIPOCAa U3 IEPEUHS BOIPOCOB, BPEMs
MOJATOTOBKU CTYJEHTAa K YCTHOMY OTBETY - 10 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-XUMHUIECKHIE METOAbI
aHaJIn3an.

Bapuant Ne 1

1. Cerodpunbtpel. HazHadeHue u npaBmiia UX BEIOOPA.
2. Knaccugukanus MeTo/10B JIIOMUHECIICHTHOTO aHAIU3a.
3. 'azoBBIil XpoMaTorpad 1 €ro OCHOBHBIE Y3JIBI.

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

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX [IJIs OCBOCHH S THUCIMIIUHBI.

a) neyaTHblIe U3TaHUA .

1. Amnamuruueckas xumus : yueOHHK i By30B B 3 T. / mof pen. JI. H. MockBuna. — Mocksa :
W3narenbckuii neHTp «Axagemusy, 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAJIUTUYECKOM XUMUM : y4eOHUK uig By3oB B 2 T. T. 1. T. A. bonbmosa, I'. 1.
bpeikuna, A. B. Tapmam [u ap.] / mox pen. FO. A. 3omoroBa. - 5-¢ u3n. — Mocksa :
Axagemus, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypee, 0. 0. CnpaBounuk mo anamutudeckord xumuu / 1O. 1O. Jlypwe. — 7-e wu3m.,
neperney. ¢ u3l. 1989 r. — Mocksa : Anbsnc, 2007. — 447 c¢. - ISBN 978-5-903034-26-0.

4. bynatoB, M. 1. Aranutnyeckas xumus. OU3nKo-XMMUYECKUE METOMBI aHaln3a: yaeOHOe
nocobue / M. U. bynaros, T. O. Mamerna0Oues, C. B. XaputoHoB ; MHUHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit denepaunu, Cankr-IlerepOyprckuii rocyapcTBEHHBIN
TEXHOJIOTHYECKUN MHCTUTYT (TeXHUYeckud yHuBepcuter), Kadenpa anamuruueckoi
xumun. — Cankr-IlerepOypr : CIIOI' TU(TY), 2010. — 207 c.

5. Amnamxkanosa, JI. M. Anamutuueckas XuMus M (U3NKO-XUMHUECKHE METOMAbI aHAJIN3A.
Paznen "Xumudeckne metonpl aHanmza" : ydeOHoe mocobue / JI. M. Anamxkanosa, /. B.
3apem00 ; MuHuctepcTBO 00Opa3zoBaHus M Hayku Poccuiickoit ®enepaunu, CaHKT-
[TerepOyprckuii  roCyIapCTBEHHBI  TEXHOJIOTHUECKHUH  WHCTUTYT  (TEXHHYECKHI
yauBepcuret), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92 c.

6. [I'paBumerpuyeckuii ananmus. [Ipumepsl pemreHust 3amad: ydeOHoe mnocobme / JI. M.
Anamkanosa, B. WM. 3apembo, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTHYECKUH WHCTUTYT (TeXHWYeCKWid yHuBepcuteT), Kadenpa anamuTuueckon
xumun. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) 3JIEeKTPOHHBbIE U31AHUSA
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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 meronwsl aHanmuza': ydeOHoe mocobue / JI. M. Amamxanosa, /. B.
3apem00; MuHHCcTepcTBO 00pa3oBaHus U Hayku Poccuiickoit @enepammu, CaHKT-
[TerepOyprckuii roCyIapCTBEHHBIH TEXHOJOTHYECKUH HHCTHTYT (TEXHUYECKHUU YHHUBEPCHUTET),
Kagenpa anamutmueckodt xummu. - Caskrt-IlerepOypr : CIIGITU(TY), 2018. — 92 c. //
CIIGI'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. KosecuukoB ; MUHUCTEPCTBO 00pa3oBaHuUs
u Hayku Poccuiickoit ®deneparnuu, Cankt-IleTepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHISCKUN
MHCTUTYT (TeXHUYeCKui yHuBepcurer), Kadenpa ananutuaeckoit xumun. - Cankr-IlerepOypr :
CIIoI'TU(TY), 2013. — 85 c¢. // CII6BI'TU. DOnekrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru  mata o6pamenus (10.06.2020). - Pexwum pgocryma: s
3aperucTpHp. MOJIb30BATENCH.

8. IlepedeHb »3JIEKTPOHHBIX 00pPa30BaTEJbHbIX PeCYpCcoOB, HEOOXOAMMBIX JIsl
OCBOEHHUS TUCUMILINHBI.

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

3IIEKTPOHHO-OMOIMOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYII K:
«NeKTpOHHBIH YnTaNBHBIH 31 — bubnuoTex» https://technolog.bibliotech.ru
DnekTpoHHO-OMOMoTeuHas cucrema «Jlanby https://e.lanbook.com

9. MeToauuecKkue YKazaHus 1Jisd Oﬁy‘lalOIllHXCH M0 OCBOCHHIO TUCHHUILIMHBI.

Bce Buabl 3aHATHI 1O AUCLUIUIMHE «AHATUTHYECKass XUMHS U (QU3UKO-XMMUYECKHE
METO/IBI aHAJIM3a» TPOBOISATCS B COOTBETCTBUH ¢ TpeOoBaHusMHE ciexytomux 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 yuebHbix 3aHsaTHil. CamocTOsTeNbHas
iaHupyemas padota crynenToB. OOmire TpeOoBaHUS K OpraHU3alUU U IPOBEIEHUIO.

CTO CIeI'TU(TY) 016-2015. KC VYKIB. Ilopsiiok opraHu3alud ¥ HpPOBEAECHUS
3a4€TOB M HK3aMEHOB.

[InanupoBaHue BpeMeHH, HEOOXOJMMOI0 Ha W3yYeHHUE JAaHHOW AMCHUIUIMHBI, JIy4llle
BCETO OCYIIECTBIISITh HA BECh CEMECTp, NMPEAYCMATPHUBAs TPH ITOM PETYSIPHOE MOBTOPECHHE
IpoiiIeHHOTO MaTepHaa.

OCHOBHBIMHU YCIIOBUSIMH TIPAaBWIJIBHOW OpTaHM3alMU y4eOHOTO Iporecca Ui CTYACHTOB
SBIISICTCA:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

Cepbe3HOE OTHOIIECHHE K U3YUEHHUIO MaTepUaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYAEHT 1OJKEH NPUXOUTh, UMEs 3HAHUS 110 YK€ U3yYCHHOMY MaTepHaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJIOT i, HCMOIb3yeMbIX MPU OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE.

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

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

BUJIEOMATEPHAIbI,

B3auMoieiicTBHe ¢ oOydarommumucs nocpeactsom SMOC.

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

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHbIE CTIPABOYHbIE CHCTEMBI.
CrpaBouno-nonckoBas cucrema «Koncynprant-ILmtoc»

11. MarepuajbHO-TeXHHYECKOEe o0eclevyeHne OCBOEHHMSI IWCHUILUIMHBI B Xoje
peanu3anuu o6pa3oBaTe/bHON MPOrPaMMBbI.
Jlig uTeHus ek B BUAE NPE3CHTALNN, IEMOHCTPAllUM BUJEO MAaTEPUAJIOB UCIOIb3YETCs
MyJbTUMEANMHAS TEXHUKA.
Jliis mpoBeieHust 1ab0paTOPHBIX PabOT UCTIONb3YeTCs Cleayroliee 000py10BaHUE:
. JJabopaTtopHast Mme6enb (CTOJIBI XUMUYECKHUE, MKA(BI BBITSHIKHBIC, MOWKH)
. Texunueckue Becsl BJIKT-2
. Beco1 anexrponnbie ananutrnaeckue AND WA-21
. Becwl ananmutnueckue BJIP-200
. MydenbsHble nieun
. CymunnbHble mKagbl
. Bropetku st TUTpOBaHUS
. Juctumarop
. bupucrrisaTop
10. I'a30BBIE rOpENKU
11. Xumuueckas mocyza: CTakaHbl TEPMOCTOMKNE XUMHUYECKHUE, CTEKIISTHHBIE BOPOHKH,
CTEKJIIHHBIE TAJIOYKH, MEpPHbIE KOJIOBI, muneTku Mopa
12. AnyH/10BBIE TUTTIN
13. Dxcukaropsl
14. T'azoBniii xpomarorpad «Xpomarek - Kpucramn 5000
15. ®otokonopumerpsl KOK-2, KOK-2MII
16. ®nyopumerpsl «KBaHT-6»
17. pH-metpst pH-340, pH-673, pH-673M
18. Ctunockornbl «CHEeKTp»
19. llepecunteiBaromue ycrpoiictsa [1CO-2
20. KynonomeTtpsl
21. MaruuTHble MEIIATIKA

O 0 1IN DN WP

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JIHIOAMH C
OrpaHUYeHHBIMH BO3MOKHOCTSIMU 310POBBSI.

JUis WHBAIMIOB Y JIMI[ C OrPAHMYEHHBIMA BO3MOXKHOCTSMH Yy4eOHBIE MPOIIECC
ocymiecTBisieTcs: B coorBercTBUM ¢ [lojoxkeHnem 00 opraHuzanuu ydeOHOro mporecca it
0o0y4YeHHs] MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

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

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hnpexc OTan
ConeprxaHne
KOMIIETEHIINH (dhopMupoBaHUs
OIIK-1 Cnoco0eH u3yuyaTh, aHAJTU3UPOBATh, UCIIOJIB30BAThH IIPOMEKYTOUYHBIN

MEXaHHU3Mbl XUMHUECKUX PEAKIINMA, TPOUCXOASIINX B
TEXHOJIOTMYECKHX IPOLECCAX U OKPYKAIOIEM MUPE,
OCHOBBIBASICh Ha 3HAHMX O CTPOCHUU BEIIECTBA, IPUPOJIE
XUMHUYECKOHN CBSI3M U CBOMCTBAX PA3IMYHBIX KJIACCOB
XUMHUYECKHUX AJIEMEHTOB, COSJIMHEHUH, BEIIECTB U
MaTepuasoB

16




2. [loka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTU
WHIUKATOPA TOCTIKCHUS (meckpunTOpHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIIMH «YJIOBJIETBOPUTEITHLHO «XOpOLIO» «OTIHYHO»
(TIOpOTOBBIiA) (cpenumii) (BBICOKHIA)
OIIK-1.0.09.1 3HaeT TECOPETUYECKUE OCHOBBI OrtseThl Ha Nmeer npexacrasienue | Popmynupyer 3Haer OCHOBHBIE
Hcrnonab30Banue ananuTraeckoil xumuu (3H-1); | Bompockt Ne 3, | 06 OCHOBHBIX 3aKOHAX, | OCHOBHBIE  3aKOHBI, | 3aKOHBI, IpaBHIa U
OCHOBHBIX METOJIOB 4-11,17-19, MpaBUIIax U | IpaBuUia 1 | 3aKOHOMEPHOCTH
AHAIUTUYECKON XUMUU 21,24, 31, 36, 3aKOHOMCPHOCTAX 3aKOHOMCPHOCTHU AHAIIUTHYECKON
JUISL KACHTH(DHUKAIIHA 1 Sj{;:g}’,ii"ls ¥ | aHanuTHYECKOI XMMHH. | aHATUTHYECKOI XUMUH, 3alUCHIBACT
OIpe/IeNICHUs pasneny 1. XUMHU. bopMyITBI 0e3
XMMHUYECKOI'0 COCTaBa OLIMOOK. Mosxer
BEIIECTB. OTBeTH Ha MIPUMEHUTH 9TH
Borpockl Ne 1, 3HAHUA JJI PEUICHUS
2,6,11,12, 15, AQHAITUTHYECKUX
16, 19, 21-28, 3a/1a4.
39-41, 47, 48,
61, 62 k 3auery
10 pazaeny 2.
‘YmMeet UCIOJB30BaTh OTBeTHI HA Nmeet npeacraBnenue o | PaccuuteiBaeT CaMOCTOSITETLHO
(GyHIaMeHTaTbHbIE Bonpockl Ne 2, | pacyere pe3yibTaToOB pe3yJIbTaThl aHAIIN3A, paccuuThIBaET
TIpe/ICTABIEHUS AHATUTHIECKOM 12,23, 26, 28- | apanu3a BemiecTs. NIPUMEHSIET 3HAHUE pe3yJIbTaThl aHAJIN3A,
XUMHH U1 PeLIeHHs i?r,leizy EO (bYHZ[aMeHTaJ'IIlHBIX $opMyanyeT BBIBOJIBI.
npakTHHuecKuX 3anad (V-1). paseny 1. npecTaBieHui YUTHIBACT (PAKTOPHI,
AHAJIUTUYCCKOU XUMUU BJIHUAOIINEC HA
JJIA OG’LHCHCHI/UI IMOJTY4YCHHBIC
OTtBeThI HA
Bompocs! No 3, pE3yJIbTaTOB. pE3yJIBTATHI.
4,7-10, 29, 30,
31 k 3auety 1o
pasneny 2.
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Baageer
XUMHUYECKOTO

METOJIaMU
u ¢buzuko-

OTBeTHI Ha
BOIpochl Ne 1,

Nwmeer npexncrasiieHue o
CYIIECTBYIOIIUX

Bnaaeer metogamu
aHajiu3a BCUICCTB,

CriocobeH BBIOpaTh
METOJ ¥ IPOBECTH

XUMHYECKOTO aHAIN3a BELICCTB 22,25, 27,33, | xumuyecKux u (pU3UKO- c1oco0eH BbIOpaTh aHalIN3 UCCIIeyeMOTo
(H-1). 35,42 k XUMUYECKUX METOJaX METOJ aHaJu3a JJIs BEII[ECTBA, OLICHUTD
3a4eTy Mo aHanmusa. pereHus TOYHOCTb U
paszaeny 1. MOCTABJICHHOM 33J]aui. | JIOCTOBEPHOCTb
MOJYYEeHHBIX
OTBeTHI Ha pe3yJIbTaTOB.
Bompockl Ne 5,
17, 18, 20, 32,
42-46, 49-52,
56, 57, 60, 63,
67, 68 k 3auery
0 paszzeny 2.
OTty4eTsl 1O
71a60pPaTOPHBIM
pabortam.
OIIK-1.0.09.2 3Haer CTaHIapTHBIE MeTOAWKH | OTBETHI Ha Nmeer mnpencrasienue | [lepeuncnser YBepeHHO
IpoBenenne XUMHUYECKOI0 U ¢duznko- | BOIPOCH! Nel6, | o CTaHJApPTHHIX | OCHOBHBIC ~ MCTOIUKH | OPUCHTHPYCTCA B
CTaH/[apTHBIX xuMideckoro anammsa (3H-2); | 3% 414957 K| yerommcax  xummaecknx | XMMUMECKUX 1 dusKo- | CTAHAAPTHBIX
Orepanui asst 3atceTy 1o ¥ (U3MKO-XUMHUYeCKHX | XMMHYCCKHX — MeTojax | MCTOAHKAX
OMpe/ICNICHUS COCTaBa pasaeny 1. METO/IaX aHaM3a. amammza.  OGbacwser | XUMHUCCKUX 1 uU3HKO-
Ha BX OCHOBC. Bompochkl Ne 58, AHATH3A PESyTIBTATOB. METOIUKY ISt
59, 64, 66 pelIeHusT KOHKPETHOM
3a4ery 1o 3anaun. PacckaspiBaeT
paszeny 2. npaBuIia pacueTa
pe3yNIbTaTOB aHAJIN3A.
Ymeer BBITIONHATH CTaHAAPTHBIE | OTBETHI Ha [Tyraer Bemmonsser ananus CamocToATenbHO
OIEpaLyHy B 3aBUCUMOCTH OT BOIPOCHI Ne MOCJIE0BATENEHOCTD BEIIECTB MO/ BBIMOJTHSICT
Bua anamsa (Y-2); 13-15, 20, 37 x | neiicTBHii mpn KOHTPOJIEM MPOOOTIIOATOTOBKY U
3a4cTy 1o MPOBEJICHUH aHAJIN3a MpernojaBaTes. aHaJIN3 BEIIECTB.
pasneny 1. BEIIECTB.
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OT4eTsl 10
J1a00paTOPHBIM
paboram.
Baageer wHaBeikamMu paboTel ¢ | OTBETHI HA Nwmeer cnabbie 3HaeT yCTpOHCTBO U 3HaeT yCTPOHCTBO
aHAIMTHYECKUM  00opynoBanueM | Bompockl Ne 13, | mpencrasienus 06 MOpSIOK paboThI Ha AHAJIUTUYECKUX
(H-2). 14, 33-38, 53- YCTpOMCTBE U MOPSIIKE Pa3IMYHBIX pUOOPOB U MOXKET
55, 65 k 3auery paboThI Ha AHAJINTUYECKHAX HX UCIIOJIL30BATh C
mo paszieny 2. AHATMTHYECKUX npubopax, Ha COOJIIOICHUEM
l'IpI/I60an. IIPaKTHUKE JOIYCKaET TECXHUKHU
HEOOIBIINE OIMOKH. 0e30IMacHOCTH.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[To nuCHUTUIMHE MPOMEKYTOYHAS ATTECTAIlMs MPOBOJUTCS B (opMe 3adeTa, IIKaja OICHWBAHUS — OWHApHAas («3a4TEHO», «HE 3a4TEHOY).
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3. TunoBble KOHTPOJILHBbIE 3aJaHUS JJISl IPOBEAECHUS IPOMEKYTOUHON aTTecTAlUM
3.1 Bompocsl K 3a4eTy

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

nmo komnerenumuu OIIK-1:

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.

Ocaxxgaemasi 1 rpaBUMETpUIecKas Gopmbl ocaaka. TpeOoBaHUs, TPEIBSIBIIEMbIC K HAM.

TepmonnHaMuyeckass ¥ KOHLCHTPALMOHHAs KOHCTaHTA PAaCTBOPUMOCTH (IIPOHM3BEICHUE
pactBopuMocTH). PacTBOprMOCTh OCazKa.

VYcnoBue 00pa3oBaHHMS W PACTBOPEHUS OCaaka. YCIOBHE KOJIMYECTBEHHOTO OCAXKICHHUS
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 OCAJIKa.
Bnusaue pH u KOHKypupyromux peakiquil KOMIUIEKCOOOpa3oBaHUS HAa pPACTBOPUMOCTh

ocajika (Ka4eCTBEHHBIHN acIeKT).
VYcnoBus nosydyeHus: KpucTauinueckux ocaikoB. CriocoObl ykpynHeHus yacTtull. CrapeHue
(co3peBaHne) KPUCTAIUINYECKUX 0CaKOB. Ocax/1eHue U3 TOMOT€HHBIX PACTBOPOB.
VYcnoBusi monydeHuss amopdHbIX ocankoB. OOpa3oBaHWME W KOAryJSIUS KOJIJIOMJIHBIX
pactBopoB. [lentusanus ocanka.
3arpsi3HeHUE OCaJKOB MpuUMecsiMU. Buael coocaxxaeHus: ancopOLMs, OKKIIO3uf,
nzomopdusm. [Tocneocaxxnenne. CriocoObl yMEHBIIEHUS COOCAXKACHUSI.
OunbTpoBaHUE 0CAAKOB. Buibl GUIbTpOB.
IIpombiBanne ocankoB. TpeOoBaHMs, NpPeAbABISEMblE K JKUIKOCTH ISl TPOMBIBAHHUS
KPUCTAIIINYECKUX U aMOP(PHBIX OCATKOB.
BricymmBanue v NpOKaJIMBAHUE OCAIKOB.
[IpuHIMIMATbHBIE OCHOBBI METOJOB T'paBUMETpHUYecKoro ompezaeneHus. Cxema aHanusa,
ypaBHEHME Peaklni, CTPyKTypa ocajJika, 0OOCHOBAHUE YCIOBHUI MOIydyeHHs OCaKAaeMOU U
rpaBUMETpHYEeCKOr (opM ocaaka (YUCICHHBIC 3HAYEHUS PEIEeNTyphl HE 3allOMHHATh),
MPUHIUIIBI 3aTPSA3HEHHST 0CAJIKa U MEPHI 110 €T0 YCTPAHEHUIO, BBIOOP MIPOMBIBHOM HKHUIKOCTH,
BBIUHCJICHHE PE3YJIbTaTOB aHAJIN3a IIPU OMPEEIIEHNUH CIIEYIOIIUX BEIECTB:

a) Oapus B Buje cynbdaTa 6apus;

0) cepbl B paCTBOPUMBIX Cylb(aTax;

B) KaJbIIHsI OKCATATHBIM METOOM;

r) MarHus pochaTHBIM METOJIOM;

1) KaJbIUs U MarHUs MPU COBMECTHOM MPUCYTCTBUU;

€) HUKEIA B CTaJlu;

) aTOMUHHUS (OCATUTENb — THAPOKCU]T aMMOHUSL; 8-OKUXUHOJIUH);

3) Jkenesa B coiii Mopa (ocaauTenb — THAPOKCH]T aMMOHUS );

M) XJOpa B paCTBOPUMBIX XJIOpUIAX.

. CymHOCTh TUTpUMeTpHUecKoro aHanu3a (TA).
. TpeGoBaHus K peakuusm, ucroiab3yeMbiM 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, CTaHJAPTHBI pacTBOp, THUTPAHT, TOYKa
HKBUBAJIEHTHOCTH, KOHEYHAsl TOUKAa TUTPOBAHUS, HHIAMKATOP, SKBUBAJICHT, YUCIO U (HAKTOP
9KBHUBAJIEHTHOCTH.

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

IlepBruuHble cTaHAAPTHI (YCTAaHOBOYHBIE BELIECTBA) M TPeOOBaHUS, IPEAbABISEMbIE K HUM.
Bropuunbie cTanaapThl, GUKCaHAIBI (CTAaHAAPT-TUTPHI).

CriocoObl OT/IENbHBIX HABECOK M MUIIETUPOBAHUS.

CrniocoOpl BbIpayKEHUSI KOHIIEHTPALMU CTaHJapTHBIX PACTBOPOB.

Knaccugukanus THTpUMETPUYECKUX METOOB IO THUIlY PEAKLIUU TUTPOBAHMS U 110 TEXHUKE
TUTPOBAHUS.

CyuHoCcTh NpsAMOro, 0OpaTHOrO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynbraroB npsAMOro, OOpPaTHOrO TUTPOBAaHUS M TUTPOBAHUS 3aMECTUTEIS.
[TpuHIUT S5KBUBAJIEHTHOCTH (3aKOH SKBUBAJIEHTOB).

CyIHOCTh METO/1a KUCIIOTHO-OCHOBHOT'O TUTPOBAHUS.

Pacuer u nmocrpoeHue KpUBOW TUTPOBAHUS CHUIBHOM KHMCIOTHI (OCHOBAaHUS) CTaHIAPTHBIM
PacTBOPOM CHUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Pacuer u mocTpoeHue KpuBOM THUTpOBaHUS c€i1a0OW KUCIOTHI (OCHOBAHUS) CTaHIAPTHBIM
pacTBOPOM CUJIIBHOTO OCHOBAHMUSI (KUCIIOTBHI).

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

KucnoTrHo-ocHOBHBIE MHAUKATOPBI. MIOHHAs TEOpHUS MHINKATOPOB.

WuTepBan mnepexoja OKpackd [BYXLBETHBIX MHJIMKATOPOB M IIOKAa3aTeslb TUTPOBAHUS.
[Tpuniun BEIOOPA KUCIOTHO-OCHOBHOT'O MHAMKATOPA.

CymHOCTh METO/AAa OCAJAUTEIBHOTO TUTPOBAaHUS Ha MpPUMEPE apPreHTOMETPHUYECKOIrO
TUTPOBAHUS.

Omnpenenenre XJIOPUI-MOHOB METOJOM apreHTOMETPHUYECKOr0 TUTPOBAaHUS MO CIOCO0Y
Mopa, @onbrapaa u dasuca.

CyIHOCTh METO/1a KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHMS.

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 xomruiekcooOpa3oBaHuss MOHOB MeETaUIoB pasHoro 3apsiga ¢ 3/JTA Crpoenue
KOMIUIEKCOHATOB METAJLIOB.

@akTOpsI, BIUSAIOIINAE HA YCTOWYUBOCTh KOMIIEKCOHATOB METAJUIOB.

MeTannoxXpoMHble MHAUKATOPbI M MPUHLIMI MX JEHCTBUS HA IMPUMEPE IPHOXPOMOBOTO
yepHoro T.

TexHuka KOMIUIEKCOHOMETPUUYECKOTO THUTPOBAaHHS: TMpsiMoe 00paTHOe, KOCBEHHOE
TUTPOBAaHUE, TUTPOBAaHUE 3amecTUTeNs. [Ipumepsl U pacyeT pe3yabTaTOB TaKUX CIIOCOOOB
TUTPOBaHMA (ONpe/ielieHne MOHOB IIMHKA, MAarHus, aHMOHOB, OPraHUYECKUX COEAMHEHH,
KECTKOCTHU BOJIBI).

CyIHOCTh METO/1a OKUCIUTEIBbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUM M OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIM
notexuuan (OBII). YpaBuenue Hepucra.

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

®akropsl, Biustonire Ha BenuunHy OBII (pH pactBopa, oOpa3oBaHHe MagopacTBOPUMBIX
COCTMHECHHH U 1Ip.).

Pacuer 1 noctpoeHne KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

CKayoK TUTPOBAHMSI B METOJIE OKUCIIUTEIEHO-BOCCTAHOBUTEIBHOTIO TUTPOBAHMSI U (DAaKTOPBI,
BIIUSIIOLIUE HA €r0 BEIUUNHY.

Wupukatopel B METOJE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS: OOpaTHMBIE,
HeoOpaTUMbIe, crienuduyeckue.
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49.
50.
51.
52.
53.
54.
55.

56.

57.

[lepmanronaromerpus.  Cranmapteeiii  pactBop  KMnOs, ero  mpuroromieHue,
CTaHJapTH3AIHs U XPAaHCHUE.

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

Omnpenenenre OKUCIUTENCH METOJOM OOpPaTHOTO MEePMaHTAHATOMETPUYECKOTO THTPOBAHUS
(ra npumepe MnQOy).

[lepmaHTranaToMeTpru4ecKoe orpeneneHne MOHOB METaJIIOB, 00pa3yromumx
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutess (Ha mpumepe Ca(ll)).
WNonomerpus. CrannapTHsiii pactBop uoxa (l2), IpUroToBIEHHE, CTAHIAPTH3AIIHS.
Wonomerpuueckoe onpenenenne Boccranosuteneii (Ha npumepe As(I11)).

WNonomerpus. CtaumapTheli pacTBop THOCYIb(haTa Hatpus (Na,S;03), ero IpUroToBICHHE,
CTaHJapTHU3AIMsI U XPaHCHUE.

MonoMeTpuueckoe omnpeseieHie OKHCIUTENeH crocoGOM THTPOBAHMS 3aMECTHTENs (Ha
npumepe As(V), Cu(ll); cunpubix kuciot; nono meramwio (Ba(ll), Pb(ll)), obpa3syrommx
MaJIOpacTBOPUMBIE XPOMATHI).

Juxpomatomerpusi. Onpenenenue Fe(ll).

Paznen 2. «DU3NKO-XUMHYECKHE METO/bI aHAJIU3A»

1.
2.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

23.

DJEKTPOHHBIE CIIEKTPBI MOTIOLIEHUS MOJIEKYJL.

OcHoBHOI 3aKOH cBeronoromenus. OnTuyeckasi MIOTHOCTh. [IpaBUiIO aaIUTUBHOCTH
ONTUYECKUX IUIOTHOCTEM.

[TpoyHOCTB OKpAILIEHHBIX COEAUHEHUN U €€ BIUSHUE Ha YYBCTBUTEIbLHOCTh U TOYHOCTh
(oTOMETPUYECKHX OIPEACIICHUH.

[TocTosHCTBO cocTaBa OKpalIeHHbIX coenHeHui. [IpuunHbl HapyleHus: cocTaBa u
ycioBUs (OTOMETPUPOBAHUS, 0OECIIEUNBAIOIINE OTHOCUTEIBHOE IIOCTOSHCTBO COCTABA
OKpAILIEHHBIX COCTMHEHUM.

Crniextpodoromerprueckuil 1 (OTOKOIOpUMETpHUECKUI aHanu3bl. Pa3nuune.
IIpeumyiectso.

CriextpanbHast 0071acTh, B KOTOPOH HEOOXOIMMO MPOBOIUTH (POTOMETpUYECKOE
onpeneneHue. Bo3MoXHbIe BApUAHTBHI.

CeerodunbTpel. HazHauenue u npaBuia ux BeiOopa.

Br160p pearenra miisg nposeneHust GporoMeTpuyeckoro ananusa. Kpurepuu Beidopa.
Baustaue pH pactBopa Ha pe3ynbTaThl (POTOMETPUUYECKOTO OINPEIEIICHUS.

Bo160p onTuManbHbIX YCIOBUN IPOBEACHHS (POTOMETPUUECKOTO aHAJIN3A.

Mexanu3m Bo3HUKHOBEHMS MK-ciekTpoB.

Kakwue Trrb! koje0aHuii MOTYT MIPUCYTCTBOBATh B MoJieKyJie? Kakue koneOaHUs aTOMOB B
MoJiekyie npossisitorea B UK- criexrpe.

VYerpoiictBo u npuHnun aeicteus MK- cnekrpomerpa.

Oxapaxtepu3zyiite ucrounuku MK — uznyuenus. Kakue TpeboBaHus K HUM
MPEbABISIOTCS.

XapaKkTepuCTUUECKUE YAaCTOTHI, OT Yero 3aBUCHUT ux nojoxenue B UK — cnexrpe?

Yro Takoe “00acTh OTHEUATKOB MaIbIEeB”? J[Js 4ero oHa UCTIOIB3YeTCs.
KauectBennslii ananus meronoM MK — ciekrpockonuu. Kak npoBoauTcs onpenencHue
Ka4eCTBEHHOTO COCTaBa CMECH BEIIECTB, UICHTU(UKAIIUS YUCTOTO BEIIECTBA?
KonnuectBennslii ananus meronoM K- ciekTpockonuu oqHOro BEIECTBA U CMECEH
BEUICCTB.

[ToHsiTHE TIOMUHECIIEHIIUH.

Knaccugukanus MeTo10B JIOMUHECLIEHTHOTO aHAIM3a.

Cdopmynupyiite npasuino Ctokca — Jlommens.

CBs13b MEXy CIIEKTPOM IMOIJIOIIECHUS U JIIOMUHECIICHINN MOJIeKyJIbl. [IpaBuio
3epKalbHON cuMMeTpuH (pasuiio JleBmnHa).

Buael TymeHus TIOMUHECIIECHLIAN.
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24.
25.
26.
217.
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.

KBaHTOBBII BBIXO[ JIFOMUHECLIEHIUU. []yTH €ro noBbIIEHNS.

OnpeneneHne KOHIEHTPALUU BELIECTBA 10 €r0 JIOMUHECLEHIUH.

MexaHu3M BO3HUKHOBEHHS ATOMHBIX 3MUCCUOHHBIX CIIEKTPOB.

[[lupuna criekTpaabHON JUHUU. BUIbl yupeHus COeKTpaIbHOM JIMHUY.
AHaJIUTUYECKUN CUTHAJ 111 KAYECTBEHHOT'O M KOJIMYECTBEHHOI'O CIIEKTPAJIBLHOIO aHAIN3a.
CrniekTpasnbHble IOMEXH, BIUAIOINE HA HHTEHCUBHOCTD CIIEKTpaJIbHOM JInHuK. [yt nx
ydera.

DU3NKO-XUMHUYECKUE TIOMEXH, BIUAIOIME HA HTHTEHCUBHOCTD CIIEKTPAJIILHOW TUHUM. [Tyt
UX YCTpaHEHHUS.

Crioco0b! onpeieNIeH!sI KOHIIEHTPALUU B SMUCCUOHHOM CIIEKTPAJIbHOM aHAaJIM3e.
®ortometpust iameHH. OCOOEHHOCTH M MMPEUMYIIECTBA ITOT'O METO/IA.

Atomuszatopsl. MIX posib B aTOMHO-2MUCCHOHHOM aHAJIN3E.

[Tnamst KaK UCTOYHUK BO30YX/IEHUSI SMUCCUOHHBIX CIIEKTPOB, KOI'/1a UCIIOIb3YETCS.
[TpenmMy1iecTBa 1 HEAOCTATKHU.

DJeKTpuvecKas ayra ¥ UCKpa Kak HCTOUYHUK BO30YKICHUSI SMUCCHOHHBIX CIIEKTPOB, KOT/1a
ucnoip3yrorcs. [IpenMyiecTsa 1 HEIOCTATKU.

WHayKTUBHO- CBSI3aHHAs IU1a3Ma KaK MCTOYHUK BO30YX/I€HHSI SMUCCHOHHBIX CIIEKTPOB,
Korza ucnomassyercs. [IpenmymiecTsa 1 HeOCTaTKH.

OcHOBHBIE THUIIBI CLIEKTPAJIBHBIX MPUOOPOB, MPUHILIMII UX JIEHCTBUS U Ha3HAUCHUE.
Metons! peructpannu cieKTpoB. CpaBHUTE UX JOCTOMHCTBA U HEOCTATKH.

Buzbl paagroakTHBHOIO U3TYyYEHUS U BUIBI PaJMOaKTUBHOIO pacnaja.

3aKOH paslnOaKTUBHOIO pacnana. Jlaire onpeneneHue NOCTOSHHON pacnajia, nepuoaa
noJypacnaja.

Ha xakux mMexaHn3Max B3aUMOJAEHUCTBHS U3JIyUYEHUS C BEIIECTBOM OCHOBAaHBI BaKHEHNIINE
METO/BI PETUCTPALIMU U3IIyYEeHHS. Y CTPOMCTBO U IIPUHIIUII IEUCTBUS cueTunKa [ 'elrepa.
KonnuecTBeHHOE ONpeeNIEHNE JIEMEHTOB 110 MX €CTECTBEHHON paJiOaKTUBHOCTH.
MeTto/1b1, OCHOBaHHBIE Ha UCKYCCTBEHHOM (HaBEIEHHOW) palnOaKTUBHOCTH.
AKTHBalMOHHBINA aHanu3. [IpenmyniecTBa 1 HEJOCTaTKH METO/1A.

Panunomerpuueckoe TutpoBanue. CylniHOCTh, IPEUMYILIECTBO U HEAOCTATKA METO/IA.
Merton uzotonHoro paz6asieHus. OCOOEHHOCTH, MPEUMYIIECTBO U HEJOCTATKH METOJ1A.
CrniocoOslI kitaccugukanuy Xxpomarorpaduuecukx METO/10B aHalIn3a.

Bugast xpomatorpamm. Crioco6 ux mnpesicTaBieHus.

Xpomarorpapuuexue napameTpbl, XapakTepU3yIoIIe MOBEICHNUE BEIIECTBA.
XKunkocTHas pacrpenenuTelbHas XpoMarorpadus u ee OTINYue OT SKCTPAKIMH.
CymHocTs HOHOOOMeHHOU XpomaTorpaduu. MoHUTHI U UX PU3UKO-XUMUYECKUE
CBOMCTBA.

Ocanounast xpoMmaTorpadus 1 ee BapHaHThI.

CymHocTh ¥ BUJIBI Ta30BOM Xpomarorpaduu. Mexanu3Mel pa3ieieHusl.

["a30BbIit XpomaTorpad U ero OCHOBHBIE Y3IIBI.

JleTekTopsl, UCTIONb3yeMble B ra30Boi xpomatorpaduu. Katapomerp. YcrpoiicTBo u
00JacTb MPUMEHEHHUSI.

YcTpoiicTBO 1 001aCTh MPUMEHEHUS IIa3MEHHO-MOHU3AIIMOHHOTO IETEKTOPA.
[TpumeneHue ra3oBoi Xxpomarorpaduu A KaYeCTBEHHOT'O ¥ KOJIMYECTBEHHOTO aHAIN3a.
AHaJIUTHYECKHUE CUTHAIBL.

Knaccudukanus 31eKTpoXUMHYECKIX METO/I0B aHAU3a.

[Tpsimast moTeHIIMOMETpHSI (MOHOMETPHS).

[ToTenmomeTrpudeckoe TuTpoBanue. CriocoObl HAXOXKAECHUSI KOHEUHON TOUKH
TUTPOBAHUS.

[Tomstporpaduaeckuii ananu3. Bun nmomsiporpadudeckoii kpuBoit. OCTaTOYHBIH,

T Gy3MOHHBIN, TpeaeabHbIN MU y3HOHHBIA TOKH.

OcHoBa KauecTBEeHHOTO mojsiporpaduyeckoro ananusa. [lomsporpadgudeckuii criekTp.
KonnuectBennslit nonsporpapudeckuii anaan3. CrocoObl HaX0KICHUST KOHIIEHTPALIUH.
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63. Bunsl coBpemenHoii nossiporpadun (auddepeHunanbHas, pa3HOCTHAs, HHBEPCHOHHAS ).

64. Awmmepomerpudeckoe TUTpoBaHKE. POPMBI KPUBBIX TUTPOBAHUSL.

65. OcCHOBBI KyJJOHOMETPUYECKOTO aHAM3a. AMNIaparypa Ui IpOBEICHUS
KYJIOHOMETPHUYECKOTO aHAIIN3A.

66. IlIpsmas kynoHomeTpus. OnpeneneHue BBIX0Aa MO TOKY.

67. CymHoCTh KyJOHOMETPHYECKOTO TUTpOBaHHsL. OCOOCHHOCTH M JIOCTOMHCTBA 3TOTO
METOJ1a.

68. Merposornueckue 1 aHATUTHIECKUE XapaKTEPUCTHKH (PU3UKO-XUMHUUECKHX METOOB.

4. 3ajaHus 1J151 KOHTPOJIbHBIX PadoT.

KonTpoabHnasi padora Nel.

Bapuanr 1.
1. 13 obpa3ua TexHuyeckoro cyibbuma HaTpus, maccoit 0,2135 r mocne psga omepanuit
nonyueHo 0,4621 cynbdara Oapus. BeruncauTs MaccoByro JOI0 CyidbQuaa HaTpUs U Cepbl B
obpasrie.
2. Kako#i kaTHOH OyAeT OCaXIaThCsl MEPBBIM IPH ITOCTEIIEHHOM NpUOaBIeHHU pa30aBICHHOTO
pacTtBopa cynbhara aMMOHMSI K pacTBopy, coxaepxkaimemy 20 mr/n noHoB Oapust u 500 mr/n
noHoB cBuHHA? [lpm Kakoil KOHIEHTpaluu Cyib(}aT-HOHOB HAYHETCS O0Opa3oBaHUE BTOPOTO
ocanka? Jlis BaSO4 ITP° =1,1-10""°. /s PbSO4 I1P°=1,6-10",.
3. Bebruucaurs pactBopuMocTh xpomara Oapus (BaCrO4) mpu pH = 1. CpaBuuth c
pactBopumocThio B Bozae. Jna BaCrO4 [IIP° = 1,2:107™, CryneHuyaTble KOHCTaHTBI
nuccormanuu XxpomoBoit kuciotsl (H2CrO4):K; = 1,6- 10t u K,=3,2- 107,

Bapuanr 2.
1. Kakoit obvem 0,2M pactBopa H»SO, TpeOyercst uist ocaxkaeHuss Oapust U3 pacTBOpa,
conepxariero 2,5 r BaCl,-2H,0?
2. Cmemamu 220 mu 0,001M pactBopa xnopuna kansuus 1 130 M 0,002M pactBopa okcanarta
aMMOHHMs1. BeraucinTs Macey Kanbims B pactBope. Jims CaC0, TTP°=12,3-107,
3. Beruucnute pacTBOpUMOCTH Ocajka xjopuaa cepedpa B 0,01M pacTBope CONSIHOM KUCIOTHI ©
ya€ToM 0Opa30oBaHMs XJIOPUIAHBIX KOMIUIEKCOB cepebpa. s AgCl ITP° = 1,8-10". MMonusre
KOHCTaHTBl YCTOMYMBOCTH KOMIUIeKcoB: B1 = 1,0-10 u B2=1,0-10 °,

Bapuanr 3.
1. 0,20 T crnumaBa, coxmepxkamiero mo macce 20% cepebpa, pactBopuinu. Mouwsl cepebpa u3
noxydeHHoro pacteopa ocamuiu 0,30M pactBopom KCI. Kakoii 00beM ocaautens motpedyercs
JUISL DTOW omnepanuu?
2. KakoBa Oyzer morepst Macchl ocajka cyiabdara cBUHIA NpH npoMbiBanuu ero 200 mia 0,003M
pactsopa (NH,),S04? st PbSO, TIP°=1,6:107.
3. Beruncnuts pactBopumocts ocaaka AGSCN B 0,01M pactBope NH4SCN ¢ yuerom u 6e3
yueta KomIuiekcooOpaszosanus. Jlnms  AgSCN  IIP° = 1,0 10" TlonHble KOHCTAaHTHI
YCTOMUMBOCTH POAHH/IHBIX KOMILIEKCOB cepedpa: B1=15,6-10% u P2 =3,0-10 8

Bapuanr 4.
1. BerauciauTh Maccy HaBECKH CHITMKAaTa C MacCOBOM JoJiel kpeMHus 18%, KOTOpyIo HYKHO
B3sTh 151 nostyuenus 0,0724 r npokaneHHoro ocajaka SiOj.
2. Ilpu Kakoil KOHUEHTPALMHU MIEJI0YH HAYHETCS OCAXKICHUE TUAPOKCHUa MarHus u3 1,2 10°M
pactBopa xnopuzaa Marausa? Jlas Mg(OH), TIP° = 6,010,
3. Berancnuth pactBopuMocTh okcanata kaibius (CaC,04), ecniu pacTBOp HAJ OCAAKOM HMEET
pH = 3 u u30biTouHyl0 KOHIEHTpauuio okcamaT - uoHoB 0,01 momw/m. [ng CaCy04
[1P° = 2,3-10'9. CrymneHyatble KOHCTAHTHI auccomnmanuu maseneBoi kuciaotel (HpCo04):
Ki=5,6:10% u K, =5,4-10".
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Bapwuanr 5.
1. MaccoBas noins cepsl B yriie coctaisieT 0,5%. Kakyro HaBecKy yriis HEOOXOAUMO B3ATh /IS
aHanu3a, 9To0bl moayduth 0,19 T ocaaka cynbdara 6apus?
2. 50 mx 0,05M pacrBopa cepHOil kucinoTel pazbaBwim a0 1,0 nm u 3arparmwmm 300 M
noJiyueHHOro pactsopa Ha nmpombiBanue 0,40 r ocaaka cynbdara 6apus. Berancauts MaccoByro
floomo pacTBOPEHHOT0 OCaJlKa, CUMTas HachleHUe pacTBopa noyuubM. st BaSO4 T1P° = 1,1-10

3. Berunciuth pacTBOpUMOCTH cynb(ara Oapus: a) B Boae; 0) B 0,1M pactBope HCI (yuects
Binusaue pH). [[nsa BaSO,4 ITP°=1,1- 10°. KoncranTa mucconuanuu HySO4 Ko =1,2¢ 102,

KonTpoabHnasi padora Ne2.

Bapuanr 1.
1. Kakoii 06béM pacTtBopa ¢ MaccoBoit fgomeit NHs 12% u motnoctsio 0,95 r/em® TpedyeTcst s
npurorosieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP MPUTOTOBIEHHOTO pacTBOpa
aMMHaKa 1o XJI0poBo0poaHOH Kuciote (TNHyHCI)?
2. K 20,00mn anammsupyemoro pactBopa Nap,COsz npummm 30,00mn 0,2040M cTanmapTHOTO
pactBopa HySO, u ymamunu CO; kumsiuenuem. Ha tutpoBaHue ocTaTka KHUCIOTHI MOIIJIO
15,12mn  cranpaptHoro pactBopa NaOH. VYcranosneno, uyrto 1,000mn pactBopa NaOH
skBuBasieHTeH 1,010mn pactBopa HpSO,4. Berumcinute MomnsipHyto koHueHTpanuto NayCOs; B
aHAIM3UPYEMOM pacTBope. Hanuiunre ypaBHEHUS peaKInii.
3. Paccuutath u noctpouth KpuByro tutpoBanus 10mn 0,1M pactBopa NH4OH (mns NH4,OH
K=1,76.10'5) 0,1M pactBopom HCI. Pacuer BbIMOIHUTH 17151 TOYEK, korga pobasieno 0; 99,9;
100; 100,1% TuTpaHTa OT SKBUBAJEHTHOrO KoiudecTBa. BeiOpare nnaukarop. Kakyo okpacky
MMeeT WHIUKATOP B HAYaJIbHOW U KOHEeYHOU Touke TuTpoBaHus (KTT)?

Bapuanr 2.
1. Kakoif 00bEM BOJIbI HY)KHO J100aBUTH K 1 11 pacTBopa ¢ MaccoBoit noneit HNO3 30%, uToGsl
nosyuuts 3% pactBop?
2. HaBecky cMecu MuHepanbpHbIX cosielt maccoit 0,9500 r BHecau B pacTBOp IIEIOYM U OTOTHAIU
NHs, mponyctus ero B 50,00mn 0,2060M pactBopa HCIl. Ha TuTpoBaHue octaTka KHUCIOTHI
nonwio 6,25mi 0,2010M pacteopa NaOH. Beranciants MaccoByro 10JIIO a30Ta B CMECH.
3. Iloctpouts kpuByto tuTpoBanus 10 ma 0,1M pactBopa HNO;3; 0,1M pacrBopom NaOH.
Pacuer BemmonmHMTHL A7 Touek, korga pgoGamieno 0; 99.9; 100; 100,1% tuTpanta oOT
HKBHUBAJIEHTHOTO KoJinyecTBa. BriOparth unnukarop. Kakyio oxpacky HMeeT HHIMKATOp B
HAYaJIbHOW ¥ KOHEYHOM TOYKE TUTPOBAHUS?

Bapmuanr 3.
1. Kakoit 006ém 5SM pactBopa H,SO4 ciieyer modasuth k 51 0,1M pactBopa, 4ToOBI TOTYYUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6asumm 25,00mi 0,1132M pacteopa NaOH u kumnsiaeHueM yaaaiu
NHs. Ha tutpoBanue ocrarka NaOH nonwio 5,70mi 0,1347M pactBopa HCL. Beruucnuts maccy
(NH,4)2SO4 B pacTBOpE.
3. IMoctpouts kpuByto TutpoBanust 10 mi 0,1M pactBopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJIHATH JUIsl TOYEK, koraa podasieHo 0; 99,9; 100; 100,1% TtutpanTa OT SKBHBAJIEHTHOTO
KosmdyecTBa. BeiOpats naankarop. Kakyio okpacky UMeeT MHIAMKATOp B Ha4albHON U KOHEYHOM
TOYKE TUTPOBAHUSA?

Bapuanrt 4.

1. Kakoii 00béM Boasl HyxkHO no0aButh K 0,111 0,38M pactBopa KOH, uToOBI MONXY4HUTH
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?
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2. IIpoenu peakuuto 0,30r cmecu ¢ maccoBoit noneit NapCO337% u NaOH 42% ¢ 25min 0,24M
pactBopom HCI. Kakoit 06séM 0,11M pactBopa NaOH mnoiinér Ha TuUTpoBaHHE H30BITKA
KHUCJIOTHI?

3. IToctpouts kpuByro TutpoBanus 10 mi 0,1M pacrBopa HCI 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JUIsl TOYEK, korja jpobdasieHo 0; 99,9; 100; 100,1% tutpanTta OT 3KBUBAJIEHTHOTO
KonuuecTBa. BeiOpats unaukaTop. Kakyio okpacky uMeeT MHAUKATOP B HAYaJbHOM M KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kakoit 066éM pactBopa ¢ MaccoBoit noneit HySO4 4,9% u mnotHocteio p=1,0 r/em® HY>KHO
no6asuts k 101 0,11. pactBopa H2SO4, uTo651 monyuuts 0,1M pactBop?
2. Kakoit o06véM 0,10M pactBopa HCI TpeOyercs B3sATh UIsi HEWTpadu3allMk aMMHAaKa,
Beiiessiemoro u3 0,5000r BemectBa ¢ maccoBoil goieir azota 4%, 4TOOBI HAa TUTPOBAHUE
u30biTka HCI oo 5,0mn 0,11M pactBopa NaOH?
3. IToctpouts kpuByto TutpoBanus 0,1M HNOj3; pactBopa 0,1M pactBopom NaOH. Pacuer
BBITIOJIHATH JIJIs1 TOUCK, Koraa jgodasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT SKBUBAJICHTHOTO
KOJIMYeCTBa. BeIOpaTh HHIUKATOP.

KonTtpouabnas pa6ora Ne3.

Bapwuanr 1.
1. K 0,2132 r pynsl ¢ maccoBoii goneit MnO; 8,68% nobaBwin cepHyro KUCIOTY U 19,65 mi
0,1215H. pactBopa H,C,0,4. Kakoit 06bem pactBopa KMnO,4 moiiieT Ha TUTpOBaHKME H30BITKA
H,C,0,4, eciu mo maHHBIM Jpyroro amamusa Ha 25,00 mn pacrBopa H,CO4 wper 21,44 mu
pactBopa KMnO,? Hanumure ypaBHEHUsI peakuil.
2. PaccunTaTh MOTEHUMAN AJI CTENEHU OTTUTPOBAaHHOCTH T = 90%; 100% st TUTpOBaHUS
pactBopa 1maBeneBoi kuciorbl (H2C;04) craHgapTHBIM pacTBOPOM IepMaHraHatra Kajus
(KMnO4)
3. VpaBuenue Hepucra. @opmanbHblil noTeHnuan. Bausaue o0pa3oBaHus TPy IHOPACTBOPUMBIX
COEIMHEHUI Ha 3HaUeHUe MOoTeHIMaa (0caJ oKk 00pa3yeT BOCCTaHOBJIEHHAs (opMa Maphl).

Bapuanr 2.
1. K pactBopy, conepxamemy 0,2268 r KClOz no6asunu 48,35 mu 0,1980M pactBopa FeSOqy ,
Ha TUTpoBaHHE U30bITKa KoToporo nouwio 11,27 mu 0,1088H. pactBopa KMnOa.
Beruucnuth Maccopyto nomo KCIO3 B cmecu. Hanucats ypaBHeHUs peakLuil.
2. PaccuuTaTh MOTEHLMAN B TOYKE 3KBUBAJEHTHOCTH Ipu TUTpoBaHuu FeSO, mepmanranarom

kamns KMnOg. E° - o = +151B. E° ;. . = +0,77B.

3. Unpukatopsl B METO/E€ OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO THUTPOBAHUSA: OOpaTHMBbIE,
HeoOpaTuMeble, ciennduyeckue. [IpuBect mpuMepsl.

Bapmuanr 3.
1. Ha tutpoBanue Fe’ B AHAIM3UPYEMOM pacTBope, npurotoBieHHOM n3 0,2012 r pyasl, monuio
18,48 mn 0,10151. pactBopa KoCrO7. Beruncnute MaccoByto gomo Fe,Os B pyne. Hanucatb
ypaBHEHUE PEAKIIH.
2. PaccunTarh NoTEHIMAI B TOUYKE SKBUBAJIEHTHOCTH IIPH TUTPOBAHUH Fe?* pactBopom KyCry05.

E° . .=71077TB. E° =+1,33B.

3. OOpaTuMble OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE UHANKATOPHL. [IpaBuio BeiOopa. IIpuBectu
IIPUMEPBL.

Cr,0% H* ICr¥

Bapuanrt 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 KMnO4. Beraucinth MaccoByro 01O JKeje3a B 00pasiie
npoBosioku. Hanmcars ypaBHEHHE peaKIiH.

2. Paccuntarh moTeHIMAl B TOYKE SKBHMBAJCHTHOCTH IpPU TUTpOBaHUU pacTBopa keneza (II)

nepmanranatoM kamuss KMnO,. EOFe3+/Fe2+ =+0,77B. E° =+1,51B.

MnO,” ,H* /Mn?
3. Ypasuenue Hepacra. @opmanbHelii moteHuain. Biausaue o0pa3oBaHus TPYAHOPACTBOPHUMBIX
COEJMHEHUH Ha BEJIMYMHY MTOTEHIMaIa (0Ca oK 00pa3yeT OKHMCIIeHHas popMa Mapsl).

Bapwuanr 5.
1. Ha turpoBanue 0,1506 r maBeneBoit kuciaotel (Hp,C,O4) momuto 24,25 mi pactBopa
NepMaHraHata Kajus. BblYuciauTe HOpMalibHyr0 KoHIeHTpanuio KMnOg, tutp KMnOg.
Hamnucars ypaBHEeHUE peakiuu.
2. PaccuuTaTh NOTEHIMAN MPU CTEIIEHU OTTUTPOBAHHOCTH T = 99% nns TUTpOBaHUA pacTBOpa

maBeieBoit kuciaotel (HoCpO4)  mepmanranarom kamus KMnOg. EOMnO,H”MnB: +1,51B.
4
0 —
Ezcozlczof’_ 0,49 B.
3. OKHUCIHTEIhHO-BOCCTAHOBUTEIIBHBIE  PEAKIMU W CTAHJAPTHBIA  OKHUCIIUTEIHHO-

BOCCTAHOBUTEIILHBLIA ITOTEHIMATI. ypaBHeHI/IC HepHCTa.

5. MeTtoanyeckue MaTepuasbl 1Jisl ONpe/esieHUs NMPOLeIypP OUeHUBAHUS 3HAHMIM,
YMeHH# U HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl JOPMHUPOBAHUS KOMIETEHIHIA.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusmu CTO CIIGI TU(TVY) 016-2015. KC YK/IB. Ilopsinok opraHu3aiy U NpoBeIeHHs
3a4€TOB U 9K3aMEHOB.
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