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1. IlepeyeHb NMJIaAHMPYeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEMBbIMH pe3yJbTATAMH OCBOEHMS
o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

s ocBoeHusi 0Opa3oBaTeIbHONW MpOrpaMMbl OakaliaBpuaTa OOYyYaroIIMICs TOJDKEH OBIAJETh CIEAYIOUIMMH pe3yJibTaTaMd OOYy4YeHHUs IO
JTUCLUIUTAHE!

Kon u HanmeHoBaHwMe Ko u HanMeHOBaHME WHANKATOPA [Tnanupyemblie pe3yabTaThl O0y4eHUS
KOMIICTCHIIH JOCTH)KEHUST KOMITETCHIIUU (eckpHITOpHI)

OIIK-4 OIIK-4.1 3HaTh:

Crioco6en nmpoBouTh u3Meperns | O00CHOBaHKE U BHIOOD - TEOPETUYECKHE OCHOBBI aHATUTHYECKOW XUMUU U (PU3UKO-XUMHUYECKUX

¥ HaGroeHus B chepe aHAIMTUYECKOro 000pyNOBaHKs Il | MeTo0B aHamu3a (3H-1);

npodeccHoHATbHOl AKCIEPUMEHTAIbHBIX UCCICIOBAHUNA. | YMeTh:

JESITENBHOCTH, 06pabaThIBaTh I - BBIOMpATh METO/I aHAJIN3a B 3aBUCHMOCTH OT IIEJIM aHAJIM3a, COJCPKAHUS

[PeICTABIIATh OIpeIeSIEMOr0 KOMITIOHEHTA M IPUPO/IbI aHATH3UpyeMoro oobekTa (Y-1).

9KCTIICPUMCHTAIbHBIC JJAHHBIC. Baaners:
- CTaHJAPTHBIMH METOIMKAMH KaU4eCTBEHHOTO W KOJIMYSCTBEHHOTO aHAIM3a
(H-1).

OIIK-4.2 3nath:

- OPHHIUO pabOThl M YCTPOMCTBO OCHOBHBIX BHJIOB aHAIUTHYECKOTO
obopynosanus (3H-1);

Ymern:

- 00pabaThIBaTh SKCIIEPUMEHTAIILHBIC JIAHHBIC 1 PACCYUTHIBATH PE3YIIbTATHI
anammsa (Y-1);

Baaners:

- HaBBIKaM# paboTHl HA COBPEMEHHOM aHAJIMTHYECKOM 000PYIOBaHUH C

Hcnons30BaHNe aHATUTUYECKOTO
o0opynoBaHus B
HKCIIEPUMEHTAIBHBIX UCCIICTOBAHUSIX
B podeccroHaIbHOM chepe.

cobmonenreM tpeboBanuii Texuuku 6eszonacuoctu (H-1).




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOIrpaMMbl.

JIuciyIiinHa OTHOCHTCS K JUCHUIUIMHAM O0s3aTeNbHONW 4YacTH 00pa3oBaTeNIbHON
nporpammbl OakanaBpuata (b1.0.10) u uzydaercs Ha 2 xypce B 4 cemectpe u Ha 3 Kypce B 6
ceMecTpe.

B MCTOAUYCCKOM IUIAHC JUCHUINIMHA OINHUPACTCA Ha AUCHHUILIMHBI ((061_1_[2151 u
HeopraHudeckas Xumus», «®DPusmka», «Opranuueckas xumus». llomydeHHble B mporecce
HU3YUCHUA AOUCHHUILINHBI «AHanuTHYeCKas XUMHUSA H (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IG METOABI aHaJIu3a»
3HAHMS, YMEHHS M HABBIKM MOTYT OBITH HCIOJIB30BaHbI MPH MPOXOXKICHUU HPEATUIITIOMHON
NPAaKTUKH, & TAKXKE MTPH BHIMIOJIHEHUH BBITYCKHOW KBaTH(PHUKAIIMOHHON pabOTHI.

3. O0beM JUCHHUILIMHBI.

Bup yueOHO# pabOThI Beero,

ya p 3E/akamem. yacoB

OO0uasi TPy10€eMKOCTb TMCUMILIUHBI 6/216

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenoaaBartejem: 106
3aHATHS JIEKIHOHHOTO THIIA 34
3aHATHS CEMHUHAPCKOIO THIIA, B T.4. 68

CCMUHAPBLBI, TPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 68

KypcoBoe npoektrupoBanue (KP wmu KII) -

KCP 4

Jpyrue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTesibHas padoTa 110
DopMa TeKyLIero KOHTPOJIA Kp
®opMa NPpOMEKYTOUHOI aTTecTALMHU 2 3ayeTa




4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3zgeapl IMCOMIINHLI U BUABI 3aHATHH.

[penmer, 1ienmu, 001acTy MpUMEHEHHs, KITacCU(UKAITAS
BUJIOB I METOJIOB COBPEMEHHOM aHATUTHYECKON
xumun. Knaccudukarus mo Bugam aHaiuza:
KaueCTBEHHBIN U KOJIMYECTBEHHBIH; 0 IPUPOJIC
06H3py>I(I/IBaeMI)IX NN onpenem{eMHX
KOMITIOHCHTOB, I10 HpHpOI[C aHaHI/I3I/IpyeMI:IX
00BCKTOB; II0 Macce aHAIMTHICCKON HABECKHU U
JIMAIIa30HYy ONPENENSIEMBIX COACPKAHUN.

3ausaTusa
& CEMHHAPCKOT < =
E 0 THIA S =
: | & | B
o aKaaeM. 4achl Lg [
5 - =
=g 58| 2
- U -~ o e
Ne HaumenoBanue g S E 2 GE) e GM)
/1 paszena AUCIUIUTMHBI Ho| 5 & = o o =
Mg | o X a3 B X
O - O = o) A R < 2
=S| 278 25| 8 o
o R ® >
= < 5~ g S S < =
= =23 58 8 =
&= E s 998 = =
: |EE |2 |8 | &
[a°]
ap) @) S
1. AHamuTnyeckast XuUMH. 18 36 52 OIIK-4
2. Duznko-XxuMHUYECKHE METOAbI aHAIN3Aa. 16 32 58 OIIK-4
4.2 @opvmupoBaHHEe HHIAMKATOPOB [OCTHKEHHUSI KOMIETEHIUH pa3aenamMu
JAUCHHUILTHHBI
No Konx nnaukaropos
. /IT IOCTHIKEHUSI HaumenoBanwue pa3nena JUCIUILTAHBI
KOMIIETEHIMHA
1. OIlIK-4.1 AHamuTnyeckast XuMHs.
OIIK-4.2
2. OIIK-4.1 DU3UKO-XUMHUUECKHE METOLI aHaIN3a.
OIIK-4.2
4.3. 3aHATHA JJeKINOHHOI0 THIIA.
Ne
asrena HauMeHnoBanue TeMbl O0bpeM, |MHHOBanmoHHAS
P U KPaTKOE€ COAEpKaHUE 3aHATHUS aKaJl. 4achl dbopma
JIIUCLIUTUINHBI
1 Beenenue. 1 Huckyccus




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0BeM,
aKaJl. 4achl

MunoBannonHas
dhopma

1

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

XapaKTEPUCTHUKH. Mertponoruueckue
xapakrepuctuku. IlpoGooTGop ¥  moAroToBKa
IpOoOBI K aHAIU3Y.

1

I'paBumerpuuecknii  a"anu3.  CymHOCTE  H
OCHOBHblEe  3Tanbl Merona. Ocaxngaemas WU
rpaBUMETpUYECKas (hopMbI COEIMHEHUH,
TpeOoBaHus, NpeabsABiIsieMble 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 IOHSTHS.
KpuBass TuTpoBaHMS Kak OCHOBa BbIOOpa H
000CHOBaHMSI ~ YCJIOBMM  THUTpOBaHHs. MeTompl
perucTpalvy  KOHEYHOM  TOYKM  TUTPOBAHMS.
WNunukaropel. Knaccudukanys TUTpUMETPUUECKUX
METOJIOB aHaIM3a I10 TUILYy XUMHUYECKUX PEAKLUN U
[0 TEXHUKE TUTPOBaHUS. TpeOOoBaHUS K peakLusiM,
UCIIOJIb3YEMBIM B TUTPUMETPUYECKOM aHAIIN3E.

Buneomarepuan

Kuca0THO-0CHOBHOE TUTPOBAHUE. Obmas
XapakTepUCTUKa W BO3MOXKHOCTM  METOJA.
CranmapTHble pacTBOPBI Il KHCIOTHO-OCHOBHBIX
TUTpOBaHUN. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Mpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHMH.

Cnanna-
Mpe3eHTaIUs

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

METO/IA. PaBHOBecue peakui
KOMILJIEKCOOOpa30BaHuUsI. Komrnekconsl, ux
cBoiictBa (komruiekcoH II, xommiekcon III).
PaBHoBecus o0pa3oBaHUs KOMILJIEKCOHATOB
METaJIOB, KOHIIEHTPALMOHHAs KOHCTaHTa
YCTOHYMBOCTHU KOMILJIEKCOHTA. Kpussie
TUTPOBAHUS.

Buneomarepuan




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0BeM,
aKaJl. 4achl

MunoBannonHas
dhopma

1

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.
OOmass ~ XapakTepucTuka,  KilaccHpuKauus U
BO3MOXKHOCTHU METO/IOB OKHUCITUTEILHO-
BOCCTaHOBHUTEIILHOTO TUTPOBaHMS. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE  peakiuu. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIM TOTeHIHAT. CTaHIApTHBIA U
(dopManbHBI  ANEKTPOAHBIM moTeHiuan Kpusbie
TuTpoBaHusA. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHbIE
WHIUKATOPBHI. Krnaccudukanus METO/IOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOT'O TUTPOBAHUSI.

4

OCHOBBI HU3HKO-XUMHYCCKHX METOJOB aHAJIH3A.
OcHoBuble monsTHA. Kiaccudukanms — ¢usuko-
XUMHYECKUX METOA0B. MeToabl omnpeaeaeHust
KOHIEHTpAUUil aHAIMUTOB. METpOJOTHYECKUE H
AHAJIMTUYECKUE XaPAKTEPUCTUKHU.

Crnaiin-
Mpe3eHTAIHS

CIEKTPOCKOITMYECKHUE METOJbI aHaju3a.
CranuoHapHble CcOCTOSIHUA cuctembl. [loHsiTHe
criekTpa. CriocoObI BBISIBJICHUS CIIEKTPA COCTOSHUM.
Buner cnexktpoB. Hcnmosib30BaHME CHEKTPOB B
aHATUTHYECKOM XUMHH. Knaccudukanus
CIIEKTPaJIbHBIX METOJI0B aHaIU3a.

Crnaiin-
pe3eHTAIHS

ATOMHO-PMHUCCHOHHAS CHEKTPOCKOIUS.
Teopernueckue OCHOBBI YMUCCHOHHOTO
CIEKTPAJIbHOIO aHaim3a. VCTOYHMKM aToMU3anuu
u  BO3OyxkneHus.  Perucrpauus — U3Iy4EHHS.
KauectBennslii anam3. KoanuecTBeHHBIN aHANN3.

Crnaiin-
Mpe3eHTAIHS

AbcopOrroHHast CIIEKTPOCKOIHS. CymmHocTs,
Knaccu(uKaiysl, Ha3HAueHWe W TMPUMEHEHHE METOJa.
Teopernueckue OCHOBBI abcopOLIMOHHOM
crieKTpockonuu. MaeHtudukanus CoOeTMHEHUN 10
cnektpam  morjiomieHus.  OCHOBHOM  3aKoH
cBeronorionienus (3akoH byrepa-Jlam6epra-bepa).
KonuuecTBeHHbIl aHanu3. ATOMHO-a0COPOLIMOHHBIN
CIEKTpalbHBIN aHanu3. Pe3oHaHCHOE WU3Iy4YeHHE.
[Toastne mmasmel. MeToAbl  KOJIMYECTBEHHOTO
onpeaenenus. CrnekTpopoTomMeTp Il aTOMHO-
a0CcopOIMOHHOr0 aHAIN3A.

Crnaiin-
MPe3CHTAIHSI

DOTOMETPUIECKUE METO/IBI aHAITN3A.

OcHoBbl  (otomeTpri.  MeToabl  ompeneneHus
KOHIICHTpAIIMM PAcTBOPOB. AIMaparypa ¥ TEXHHKA
(bOTOMETPUYECKUX U3MEPEHUH.

Crnaiin-
Mpe3eHTAIHS




Ne HaumenoBaHue TeMEBI O0beM, |MHHOBanMOHHAS
pasjieia W KpaTKOEe COACPIKaHNUEC 3aHATHUS aKaJl. 4achl dhopma
JUCHUILINHBI

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

2 JIFTOMMHECIIEHTHBIC METO/Ibl aHAIN3A. 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-
SlBnenne  paguoakTuBHOCTH.  PanmoaktmBHOE MIPE3CHTALIUS
u3nydeHre. CBONCTBA PaJMOAKTUBHBIX U3JIyYEHUH.

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

2 DIIEKTPOXUMHUUECKHE METOABI aHAIN3a. 2 Craiiz-
OcHOBHBIE MMOHSATHS. [ToTenumomeTpus.

MIPE3CHTALINS
Bonbsramnepomerpusi. AMIepoMeTpruIecKoe
tutpoBanue. Kynonomerpus.

2 XpomarorpauyecKue METOJIBI aHajan3a. 2 Craitn-

OcCHOBHBIE HOHATHA. Knaccudukanus
MIpEe3eHTaLUs

xpomaTorpaduueckux MeTofoB aHanuza. CrocoOsl
MOJTYYCHUS XPOMAaTOTPaMM. KugkoctHas
xpomatorpadusi. [azoBas ©  ra30-)KUIKOCTHAS
xpomarorpadus.

4.4. 3aHsATHS CEMMHAPCKOIO THIIA.

4.4.1. JlabopaTopHbIe 3aHATHSI.

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

1 YueOHo€e B3BEIINBAHHE. 2
AHalIUTHYECKHE BECHI M TEXHUKA B3BEIINBAHUS.

1 I'paBUMeETpUYUECKHUH aHATIN3. 12
['paBumMeTpHuyeckoe onpeaeneHue oapus.

1 MeToapl KUCIIOTHO-OCHOBHOTI'O TUTPOBAHUSL. 8
CranpapTuzanus pacTBopa COJISIHOM KUCIIOTHI.

1 KoMILIEKCOHOMETPHS. 6
KommiiekconoMeTprudeckoe onpeeieHrue Marausl.




Ne

HanmeHoBaHue TeMBI O0Bem,
paszgena [Ipumeuanue
U KpaTKOe Co/IepKaHHUEe 3aHATUS aKaj. 4achl
JUCIUTIAHBI
1 Honomerpusi. 8
HNonomerpuueckoe onpeeneHue Meam.
2 ATOMHO-?MUCCUOHHBIN CHIEKTPAJILHBINA aHAIH3. 4
BusyasbHblii KaueCTBEHHBIM aHAIU3 C IMTOMOILBIO
CTHJIOCKOTIA.
2 DOTOMETPUYECKHE METO/IbI AaHATIU3A. 4
doTomeTpudecKoe ompeiesieHne Kee3a ¢
CYTb(OCATUITUIIOBON KUCIIOTOM.
2 JIFOMUHECIICHTHBIE METO/IbI aHATTU3A. 4
@DI1yOpUMETPUYECKOE ONPE/IEIIEHUE CIIEOBBIX
KOJIMYECTB AIFOMHUHHSL.
2 Pannomerpuyeckrie METO/IbI aHATN3A. 4
Pagunomerpuueckoe ornpeneneHue NpuMecH Kajius B
HATPUEBBIX COJISIX.
2 HNudpaxpacHasg CIEKTPOCKOIINSL. 4
KauecTBeHHBII aHATN3 HEOPTAHUYECKUX U
opranndeckux BeniectsB o MK-crekrpam.
2 DIEKTPOXUMHUYECKUE METO/Ibl aHAIHN3A. 6
Kynonomerpuueckoe TUTpOBaHUE pacTBOPa
XJIOPOBOJIOPOJHOM KUCIOTHI.
2 XpoMmartorpaguueckre METOJIbI aHATH3a. 6
Omnpenenenue Woaua - 1 OPOMHU-HOHOB METOJIOM
OyMaXHOU 0CaTOuYHOM XpoMaTorpadum.
4.5. CamocTosiTeibHAsA padoTa 00y4yarommXxcsl.
No
asena [Tepeuenn BOIpOCOB 1J1st O06newm, ®dopma
P CaMOCTOSATENIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHHUTITUHBI
1 MeTposornueckue OCHOBBI aHATMTHYECKON XUMHUH. 4 3a4er
1 OO6pa3oBaHre OCaIKOB M UX CBOWCTBA. 3arpsi3sHEHUE 3a4eT
ocaikoB mpumecsMU. [IpUHIMNHAIBHBIE OCHOBBI 10
IpaBUMETPUYECKOTO OIpefesieHus Oapus, xenesa,
QIIOMHUHMS, MarHusi, KalbLUs, HUKEIS, KPEeMHUs,
CEPBIL.
1 PaBHOBeCcHME pPacTBOPUMOCTH  MaJIOPACTBOPUMBIX 4 Kp Nel

coeAuHEHM. BriusHue TemmepaTypbl U TPUPOJIbBI
pacTBOPUTEIISI HA PACTBOPUMOCTb.
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Ne
pasznena
JUCLIUILIUHBI

IlepedyeHs BOIIPOCOB 11
CaMOCTOSITEJIBHOTO U3y4EHUs

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

1

OOmme moaxoabl K BBIOOPY THTPUMETPHUECKOTO
Merosna aHanuza. Pacuer pe3ynbTaTroB IMpSIMOTO,
00paTHOrO TUTPOBAHMSL.

4

Kp Ne2

Pacuer xpuBOl THUTpPOBaHHUSI CUIBHOI'O OCHOBAHUSA
CUJIBHOM KuCHOTOW. Pacuer KpuBOW THUTpOBaHMS
¢J1a00T0 OCHOBAHUS CHJILHOUN KHCIIOTOI.

Kp Ne2

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

Kp No2

OCHOBHBIC CIIOCOOBI IIOBBIIICHHS CEICKTHUBHOCTH
KOMIINICKCOHOMCTPHYCCKUX onpeneneHHﬁ.
Bo3MOXHOCT,  MOCIEIOBATEILHOIO TUTPOBAHUA
HECKOJBbKHX KaTHOHOB. MeTto b1
KOMIINICKCOHOMCTPHYCCKOI'O TUTPOBAHHA.

3a4€T

XapakTepruCcTHUKa METOJIOB M PACUYETHI PE3yIbTATOB
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
(mepmaHTaHaToOMeTpus, HOIOMETpHs,
XpOMaToMeTpus, OpoOMaTOMETPHS).

10

Kp Ne3

ATOMHO-3MHUCCUOHHBIN CIIEKTPAJIbHBIN aHAJIN3.
CnexTpanbHble TPUOOPHI AJIsi aTOMHO-
SMHCCUOHHOTrO0 aHanu3a. Onrudyeckue
XapaKTePUCTHKH CIIEKTPaTbHBIX IPUOOPOB:
CIEKTpaJbHas 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,
BIUSIOIIME HAa YYyBCTBUTEIBHOCTb, TOYHOCTh H
N30MpaTENbHOCTh ONpe/eieHus. Amnmnaparypa A
JIIOMUHECLIEHTHOT'O aHAJIN3a.

3a4€T

doToMeETpUYECKHE METOABI aHANIN3a. AnIaparypa u
TEeXHHKa (OTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMATOPbI, CBETO(YUIIBTPHI, X HA3HAYCHHUE.
MeTtop! ycTpaHeHus Memarnux HoHOB. Crioco0sl
MOBBIIIEHUS YyBCTBUTEIIBHOCTH (POTOMETPUUYECKUX
METOJIOB.

3a4€T

NudpakpacHas cnekrpockonus. Ammaparypa MK-

CHEKTPOCKOIHUHU. AHanmuTUYECKHE u
METPOJIOTHYECKUE XapaKTEePUCTUKHU HK-
CHEKTPOCKOIHUHU.

3a4€cT

11




Ne
pasznena
JUCLIUILIUHBI

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

2 DIEKTPOXUMUYECKUE METOMbl aHAJIU3a. DIEKTPO/IbI 10 3a4eT
MepBOr0 ¥ BTOPOTO  POAQ,  OKHCIUTEIHHO-
BOCCTAHOBUTENBbHBIE (PEIOKC) 3JIEKTpOojibl. ['a30Bbie,
HNOHOCCJICKTUBHBIC 3J'I€KTpOI[BI, I/IHIII/IKaTOPHBIe
AJIEKTPOIBI ¥ AJIEKTPOJIbI CPABHEHHUSI.

2 Pagnomerpuueckue meto el aHanu3a. [Ipudopsr 8 3a4eT
JUIS paIMOMETPUYECKUX METOJI0B aHAIM3A.
Mertposnoruueckue xapakrepucTuku. OCHOBHBIE
HCTOYHUKHU OIUOOK U CIIOCOOBI UX Yy4eTa.

2 Xpomarorpaduueckue mMetoabl anaiamza. CrocoOs 10 3a4er
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 KOMIIJICKCOHOMETPHUICCKOM
TUTPOBAHUH.

Kp Ne3 — PacueTbl B OKMCITUTENIbHO-BOCCTAHOBUTEILHOM TUTPOBAHHUU.

5. llepeyeHb y4eOHO-METOAMYECKOT0 OOecreyeHus AJIsi CaMOCTOATEIbLHOI PadoThI
00y4YaKIIHUXCS M0 AUCHHUILINHE.

Metoanyeckue yKkazaHus sl 00yJaroIIuXcs 10 OPraHU3aIuy CaMOCTOSATEIBHON paboTHI
MO0 JUCUUIUIMHE, BKJIOYas TEPEUYeHb TEM CaMOCTOSITENIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMS K HX BBIMOJHEHUIO pa3MEIIEHbl B 3JIEKTPOHHOMN
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. ®oH/ OLICHOYHBIX CPEACTB /ISl IPOBEICHUs MPOMEKYTOYHOM ATTeCTAllUH

IIpomexyTouHasi aTTecTanus Mo AUCLUILIMHE MPOBOAUTCS B (opMe 3adeTa Mo pasjery
«AHamUTHYECKass XUMHsD B 4 cemecTpe U 1o pazaeny «PU3NKo-XUMUYECKHE METOIbl aHAIN3a
B 6 cemecTpe.

K cpaue 3auera [omyckarOTCsl CTYAEHTHI, BBINOJHUBIINE Bce (OPMBI TEKYIIETO
KOHTPOJISL.

3auer MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUH.

IIpu cnade 3adera, CTYAEHT MOJIy4aeT TPU BOIIpPOCa U3 IEPEUHS BOIPOCOB, BpEMs
MOJATOTOBKU CTYJEHTAa K YCTHOMY OTBETY - 10 30 MuH.
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http://media.technolog.edu.ru/

IIpumep BapraHTa BOIPOCOB Ha 3a4YETE M0 pa3lieny «AHATUTHUECKAS XUMUSI»:

Bapuant Ne 1

1. CnocoObl OTAENBHBIX HABECOK U MUIIETUPOBAHUS.
2. GunpTpoBaHue ocaikoB. Buasl pribTpos.
3. luxpomartometpusi. Onpenenenue Fe(ll).

HpHMep BapuaHTa BOIIPOCOB Ha 3a4€TC II0 pasaciy «PHU3NKO-XUMHYECKHE METOAbI
aHaJIn3an:

Bapuant Ne 1

1. CerodunbTpsl. HazHauenue u npasuiia ux BHIOOPA.
2. Knaccugukanus MeTo10B JTIOMUHECHICHTHOT'O aHANIN3a.
3. I'a30BBIit XpoMaTorpad u ero OCHOBHBIE y3JIBI.

@DOH/J| OLIEHOYHBIX CPEJCTB MO AUCHMILIMHE npezcTasieH B [punoxenun Ne 1

7. llepevyeHb y4eOHBIX U3IAHUH, HEOOXOAMMBIX VISl OCBOCHUS JUCIUILJIMHBI.

a) nevYyaTHbIC U3JaAHUA:

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

2. OCHOBBI aHAJIUTUYECKON XUMUM : yueOHHMK ais By30B 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. 10. CnpaBounuk mo anamutndeckord xumuu / 1O. 1O. Jlypee. — 7-e wu3m.,
neperney. ¢ u3a. 1989 r. — Mocksa : Anbsuc, 2007. — 447 c¢. - ISBN 978-5-903034-26-0.

4. bynatoB, M. 1. Ananutnyeckas xumus. OU3NKO-XUMHUYECKHE METO/bl aHAN3a: y4eOHOe
nocobue / M. U. bynatos, T. 3. Mamernabues, C. B. XaputoHoB ; MuHHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit denepaunu, Cankr-IlerepOyprckuii rocyapcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHUYeckuil yHuBepcuter), Kadenpa anamuruyeckoit
xumun. — Cankr-IlerepOypr : CIIOI' TU(TVY), 2010. — 207 c.

5. Amnamxkanosa, JI. M. Ananutuueckas XUMUS M (U3UKO-XUMHUECKHE METOMABI aHAJIN3A.
Paznen "Xumuueckue metonpl aHanmza" : yueOHoe mocoowe / JI. M. Amamxkanosa, [I. B.
3apem60 ; MunHHcTepcTBO oOpa3oBaHus W Hayku Poccuiickoit ®enepanun, CaHKT-
[TerepOyprckuii  roCyIapCTBEHHBIH  TEXHOJIOTHUYECKHUH  HMHCTHTYT  (TEXHUYECKUU
yauBepcuret), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. — 92 c.

6. [I'paBumerpuueckuii ananu3. Ilpumepsl pemeHus 3amgauy: ydebnoe mocobume / JI. M.
Anamxkanosa, B. WM. 3apembo, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTHYECKUH WHCTUTYT (TeXHUYeCKWi yHHMBepcuteT), Kadenapa anamutuueckoin
xumun. — Cankr-IlerepOypr : CIIGI' 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. Ananutryeckass XuMust 1 (PU3UKO-XUMUYECKHE METOIbI aHAIIM3a.
Paznen "Xumuueckue meronsl aHanmuza': ydueOHoe mocobue / JI. M. Amamkanosa, . B.
3apem00; MuHHCTepcTBO O00pa3oBaHus U Hayku Poccuiickoit @enepammu, CaHKT-
[TerepOyprckuii roCyapCTBEHHBIH TEXHOJIOTHYECKUH HHCTHTYT (TEXHUYECKUH YHHBEPCHTET),
Kadenpa anamutuyeckoir xumuu. - Cankr-IlerepOypr : CIIGI'THU(TY), 2018. — 92 c. //
CIIOI'TU. Dnexrponnas omoimoreka. - URL: https://technolog.bibliotech.ru (mara obpamenus
10.06.2020). - Pexxum gocTyna: uist 3aperucTpup. MoIb30BaTeNeH.

2. I'paBumMerpuyeckuii ananu3. [Ipumepsr pemienus 3amad: yuyeOHoe mocodue / JI. M.
Anamxkanosa, B. W. 3apem6o, JI. B. 3apembo0, A. A. KoslecHnkoB ; MUHHCTEPCTBO 00pa3oBaHUs
u Hayku Poccuiickoit ®eneparnuu, Cankt-IleTepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHIECKUN
MHCTUTYT (TeXHUYeCKUi yHuBepcurer), Kadenpa ananutuaeckoit xumuu. - Cankr-IlerepOypr :
CIIoI'TU(TY), 2013. — 85 c¢. // CII6BI'TU. DOnekrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru nmara oOpamenuss (10.06.2020). - Pexum pocrtyma: s
3aperucTpHp. MOJIb30BATENCH.

8. IlepeyeHb 3JIeKTPOHHBLIX 00pPa30BaTEJbHBIX PeECYypcoOB, HEOOXOAUMBIX /JIfl
OCBOEHHUS TMCUMILIUHBI.

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

AIIEKTPOHHO-ONOINOTEYHbIE CHCTEMBI:
C KOMITBIOTEPOB HHCTHUTYTA OTKPBIT JOCTYII K:
«DneKTpoHHbIN ynTaIbHbIN 3211 — bubnuoTex» https://technolog.bibliotech.ru
DnekTpoHHO-0MOMoTeuHas cucrtema «Jlanby https://e.lanbook.com

9. MeToauyeckne yKazaHus sl 00y4aOUIUXCSl M0 OCBOEHUIO JUCIUIJIMHBI.

Bce Buabl 3aHATHI 1O AMCLUIUIMHE «AHAIUTHYECKas XUMHUA U (PU3MKO-XMMHUYECKHE
METO/IBI aHAIM3a) TMPOBOISTCS B COOTBETCTBHH ¢ TpeboBaHmsiMu ciemyronmx CTII:

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

CTO CII6I'TH 020-2011. KC YK/IB. Buzs! yueOnbIX 3aHsATHI. JITabopaTopHble 3aHATHS.
OO6mue TpeboBaHUs K OPraHU3aIlMU U TTPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YKJ/IB. Bunbl yueOnbix 3anstuil. CamocTosiTenbHas
iaHupyemas padota crynenToB. O0mue TpeOOBaHUS K OpraHU3aIMK U TPOBEJICHHUIO.

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

[InanupoBaHue BpeMEHH, HEOOXOAMMOIO Ha W3y4eHHE NaHHON IUCIMIUIMHBI, JTy4dIle
BCETO OCYIIECTBIISITh HAa BECh CEMECTp, MPEIyCMaTPHUBAs MPH ITOM DPETYISIPHOE MOBTOPEHHUE
IpoiiIeHHOTO MaTepHaa.

OCHOBHBIMHU YCIIOBUSIMH TIPAaBMIJIBHOW OpraHM3aliu y4eOHOTO TMporecca il CTYACHTOB
SBIISICTCA:

IJIAHOBOCTH B OpPTaHU3alMK y4eOHON paboThI;

Cephe3HOE OTHOIIECHHE K M3YUEHHUIO MaTepUaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYACHT IOJKEH MPUXOJUTh, UMEs 3HAHUS 110 Y)K€ U3yYCHHOMY MaTepHaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJIOT i, HCMOIb3yeMbIX MPU OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUHIIIMHE.

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;

BUJIEOMATEPHAIIbL;

B3auMoJieiicTBHE ¢ oOydaromumucs rnocpenctsom SNOC.

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

10.3. bBa3mnl JAHHBbIX U I/Il-[(l)OpMaIII/IOHHbIe ClIpaBOYHbIEC CUCTEMDBI.
CHpaBO‘IHO-HOI/ICKOBaﬂ CHUCTEMa «KOHCYJIBT@.HT-HJ'IIOC»

11. MarepuajbHO-TeXHHYeCKOe o0eclevyeHne OCBOEHHMSI IMCHUILIMHBI B Xo0je
peanu3anuu o6pa3oBaTe/bHON MPOrPaMMBbI.
Jlig ureHus JIeKuMi B BUE NPE3CHTALNN, IEMOHCTPALMM BUIEO MATEPUAIIOB HCIIONIb3YETCs
MyJbTUMEANMHAS TEXHUKA.
Jliis mpoBeieHust 1a00paTOPHBIX PabOT UCIONIB3YeTCs Clleayrolee 000py10BaHUE:
. JJabopaTtopHast Mme6emnb (CTOJIBI XUMUYECKHUE, MKA(BI BBITSHKHBIC, MOWKH )
. Texunueckue Becsl BJIKT-2
. Bech1 anexrponnbie anamutrueckue AND WA-21
. Becwl anamutnueckue BJIP-200
. MydenbsHble nieun
. CymunnbHble mKagbl
. Bropetku st TUTpOBaHUS
. Juctumarop
. bupucrrisaTop
10. I'a30BBIE rOpENKU
11. Xumuueckas nocyzaa: CTakaHbl TEPMOCTOMKHE XUMHUUYECKHE, CTEKIISTHHBIE BOPOHKH,
CTEKJIIHHBIE TAJIOYKU, MEPHbIE KOJIOBI, TUIEeTKH Mopa
12. AnyH/10BBIE TUTTIN
13. Dxcukaropsl
14. T'az0BbIit xpomatorpad «Xpomartek - Kpucramn 5000»
15. ®otokonopumerpsr KOK-2, KOK-2MII
16. ®nyopumerpsl «KBaHT-6»
17. pH-metpe1 pH-340, pH-673, pH-673M
18. Ctunockonbl «CIIeKTp»
19. llepecuntsiBatromue ycrpoiictsa [ICO-2
20. KynoHoMeTpsl
21. MaruuTHble MEIIAIKA

O 0 1IN DN WP

12. Oco0eHHOCTH OCBOECHHSI JHCHHILIMHBI HWHBAJIWIAMH ¥ JHIAMH C
OrpaHUYeHHBIMH BO3MOKHOCTSIMU 310POBBSI.

JUis WHBAIMIOB Y JIMI[ C OrPAHMYEHHBIMA BO3MOXKHOCTSMH Yy4eOHBIE MPOIIECC
ocymiecTBisieTcss B cooTrBercTBUM ¢ [lonoxkeHnem 00 opraHuszanuu yd4eOHOro mporecca JJist
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

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

AUCHHUIIJINHE CAHAIUTHYECKAS XUMHSA U (1)n3mco-ngnqecKne METOJAbI AaHAJIU3A»

1. IlepeuyeHb KOMIIeTEHUMI U ITANOB UX (POPMHUPOBAHMS.

Wnpexc Oran
ConeprxaHne
KOMIIETEHIINHT hopmMupoBaHUS
OIIK-4 Cnoco0eH NpoBOAUTH N3MepeHHs U HA0MI0leHusI B chepe MPOMEKYTOUHBII

po¢eCCHOHAIBHON JEATEIHHOCTH, 00padaThIBATh U
NMPeCTABJATH IKCIIEPUMEHTAIbHbIE TaHHbIE
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2. [Toka3aTejn U KpUTEPHH OLEHUBAHUS KOMIIETEHIIUI HA PA3JIUYHBIX dTanax ux GopMUpoBaHMs, IKAJA OLEHUBAHUSA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpunTOpHI) OIICHUBAHUS (ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
KOMICTCHIIHI «YIOBJIETBOPHUTEIHEHOY «XOPOLIO» «OTITUYHO»
(TIOporoBEIit) (cpenumit) (BBICOKMIT)
OIIK-4.1 3HaeT TEOPETUYECKHUE OCHOBBI OrtseThl Ha Nmeer npexacrasinenue | Popmynupyer 3Haer OCHOBHBIE
O6ocHOBaHWE U BEIOOD | aHATUTUICCKOW XUMHH U Borpochl Ne 3- | 06 OCHOBHBIX 3aKOHaX, | OCHOBHEIE 3aKOHBI, | 3aKOHBI, IIpaBMJIA U
AHATUTAYECKOTO (OUBUKO-XUMHYECKUX METOJIOB 5-12,14, 18- MpaBUIIax U | TIpaBuUiia 1 | 3aKOHOMEPHOCTH
00OpymOBaHUS JIIsS ananmu3a (3H-1); 22, 30-32, 36, 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTH AHATTUTUYECKOMN
aKcnepI/IMeHTimLHLIX S:I;:S}’,izo'% ¥ | aHanuTHYECKOI XMMHH. | aHATUTHYECKOI XUMUH, 3alUCHIBACT
UCCIIEJOBaHUM. pasneny 1. XUMHH. bopmybl 0e3
OIMOOK. Mosxer
OTBETH Ha MIPUMEHUTH 3TH
Bompockr Ne 1- 3HAHUA I PEIICHUS
4,8-12, 14-16, AHATUTAYECKHUX
19, 21-24, 26- 3a7ad4.
30, 38-41,46-
48 K 3a4eTy 1o
pasnueny 2.
Ymeer BHIOUPATH METO]T OtBeTHI HA Nmeer mnpencraBnenue | Cnocoben BBIOpaTh | YBEpPEHHO
aHaJIM3a B 3aBUCHUMOCTHU OT Borpockl Ne 1, | ¢ CyliecTByIOIMX | METO  aHalmu3a  JJI | OPUCHTHUPYCTCA B
LIeJIY aHAJIN3a, CONEPIKaHU é;’ 3254’ 23‘2’ ?’ XUMHAYECKHX U (pusuko- | PEHICHUA XUMHYECKHX U HU3HKO-
- K 3a4€T 1
ONPE/IENAEMOr0 KOMIIOHEHTA 1 |~ oy 1'}’ XEMHUIECKHX MeTonax | TIOCTaBJIEHHOM 3a1a4u. z:zqﬂnﬂieaagﬁ gf/lero;[ax
aHau3a. . paer

HPUPOJIBI AHATU3UPYEMOTO
obbekra (V-1).

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

METOM TSI PEIICHUS
KOHKPETHOMH 3a7a4H.
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Buaageer cTaHAapTHHIMU | OTBETHI Ha Wmeet npescraBienue o | MoxkeT mpoBecTH CnocobeH BbIOpaTh
METOMKAMH KaueCTBEHHOro W | BOMPOCch Ne 16, | cymiecTByrommx aHaJK3 BEeNIecTBa Mo METOJIMKY B IPOBECTU
KOJIYECTREHHOro aamm3a (H- 37,41, 49-57 k | MeTomuKax CTaHIapTHOMH aHalIN3 UCCIIeyeMOTo
1) 3a4€Ty I10 KaQ4eCTBEHHOI'O U MCTO/JHUKC. BCIICCTBA, OLICHUTDH
pasneny 1. KOJTMYECTBEHHOTO TOYHOCTH U
AHAII3A. JIOCTOBEPHOCTh
OtBeThI Ha MOJYYEeHHBIX
BOIPOCHI No pe3yJIbTaTOB.
25, 32 k 3auery
0 paszzaeny 2.
OIIK-4.2 3uaer npuHIUI padboTel U | OTBETH Ha Hmeet cinabple | 3Haer YCTPOMCTBO | 3HAET YCTPOHCTBO U
Hcnonb3oBanue YCTPOMCTBO OCHOBHBIX BHJOB | BOMPOCHI Ne 1S | npencrapnenns 00 | OCHOBHBIX dbopmymnpyer
aHATUTHYECKOTO aHAIMTUYECKOro obopynosanus | X 339y 1O ycTporicTae H | aHATHTHICCKHX MPHHIHIIBL PA0OTHL
000py10BaHUs B (3H-2); pasneny 1. NpUHIMOAX  paboThl | PHOOPOB. AHATMTHYECKHX
JKCIIEPUMEHTAJIbHBIX OCHOBHBIX BUJIOB npruoOpOB.
HUCCIICIOBAHUAX B Orets! Ha aHAJIMTHYECKOI'O
. BOTIPOCHI No 7,
npodeccHoHaIbHON 13, 33,34-37, | 0GOpyIOBAHHL.
chepe. 58-60, 65 K
3a4eTy 10
paszeny 2.
Ymeer 00pabaThIBaTh OTBeTHI Ha Nmeet npencrasienne 00 | OOpabaThiBaeT U CaMOCTOATEIILHO
SKCIIEPHMMEHTAJIbHBIE JAHHBIE U | BOTPOCHI Ne2, | obpabotke u pacuere paccunThIBaeT oOpabaTsiBaeT u
PACCUMTHIBAT PE3YJIbTATbI 23, 26, 28, 29 pe3yIIbTATOB aHATH3a pe3yJIbTaThl aHAJIH3A, paccuuThIBaeT
ananuza (Y-2); K 3a4€Ty 110 BEILIECTB. HPUMEHSET 3HaHUE pe3yibTaThl aHAIU3a,
pazzeny 1. (byHI1aMEHTaIbHBIX (hopMynHpYeT BHIBOJIBI.
TPEe/CTABIICHUH VuauteiBaeT HaKkTopsl,
OtBeThI Ha AHAJIMTUYECKON XUMUU

Borpockl Ne 6,

JUISL OOBSICHEHUS

BJIMAIOIIHUEC Ha

Ronpo NOJTy4YeHHBIE
, K 3a4eTy PE3YIbTATOB. pe3yJIbTaThl.

10 paszeny 2.

OT4eTsI 1Mo

nabopaTopHBIM

pabotam.

18




0 pazzaeny 2.

Baageer HaBbikamu paboTel Ha | OTBETHI Ha [Tnoxo opueHTHpYeTCs B | 3HACT MOPSAAOK paboThl | 3HAET YCTPOUCTBO U
COBPEMECHHOM aHamuTiyeckoM | Bonpockl Ne 13| mopsiike paGoTsl Ha Ha Pa3IMYHBIX HPHMHIUI pabOThI
obopymoBanum ¢ coOmoneHueM | K 3a4€Ty 110 AHAIUTUYECKUX AHAJINTHYECKHAX aHAJIUTUIECKUX
TpeOOoBaHMI Texnnku | Paszeny 1. mpudopax. npubopax, Ha npuOOpPOB, MOKET UX
6e3omacuoctu (H-2). MpPaKTUKE JIOMyCcKaeT HCTIOJIB30BAaTh C

OtBetsl Ha HEGOJIbIIHE OMIHOKH. COOJTIOICHIEM

BOIPOCHI Ne TeXHUKH

53-55 x 3auery

0€30MMaCHOCTH.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[To pucHUIIIMHE TPOMEKYTOUYHAS aTTECTAMS MPOBOAUTCA B (hopMe 3adera, ITKana OLCHWBAHUSA — OWHApHAS («3a4TCHO», «HE 3aUTEHOY)
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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-4:

Pa3zgen 1. KAHaJIUTHYECKAS XUMMUS»

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 u rpaBUMETpUIecKast Gopmbl ocaaka. TpeOoBaHUs, IPEIBSIBISIEMbIC K HAM.

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

VYcnoBue 00pa3oBaHHMS W PACTBOPEHUS OCaIKa. YCIOBHE KOJMYECTBEHHOTO OCAKICHHUS
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 0caIKoB. 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. ITocneocaxxnenne. 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 TI'paBUMETpHUYECKOro ompezaeneHus. Cxema aHaiusa,
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 OMPEEIICHUN CIIETYIOIUX 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 aMMOHUST; 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, CTAaHJAPTHBI pacTBOp, THUTPAHT, TOYKa
HKBUBAJIEHTHOCTH, KOHEYHAsl TOUKAa TUTPOBAHUS, HHIAMKATOP, SKBUBAJICHT, YUCIO U (HAKTOP
9KBHUBAJIEHTHOCTH.

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

IlepBuuHble cTaHAAPTHI (YCTAaHOBOYHBIE BELIECTBA) M TPeOOBaHMS, NPEAbABISEMbIE K HUM.
Bropuunbie cTanaapThl, GUKCaHAIBI (CTAaHAAPT-TUTPHI).

CriocoObl OT/IENbHBIX HABECOK M MUIIETUPOBAHUS.

CrniocoOpl BbIpayKEHUSI KOHIIEHTPALMU CTaHJapTHBIX PACTBOPOB.

Knaccugukanus THTpUMETPUYECKUX METOOB 10 TUITY PEAKLMU 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 KUCIOTHO-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 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 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 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 MeTaIoB 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: MpsMoe o0OpaTHOE, 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 JIp.).

Pacuer 1 noctpoeHne KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

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

WNupukatopel 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 NMEPMAHTAHATOMETPUYECKOTO THTPOBAHUS
(ra npumepe MnQOy).

[lepmaHTranaToMeTpru4ecKoe orpeneneHne MOHOB METaJIIOB, 00pa3yromumx
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutess (Ha mpumepe Ca(ll)).
Nonomerpus. CtannapTHblil pactBop uoxa (l2), IpUroToBIeHHE, CTAHIAPTH3AIIHS.
WMonomerpuueckoe onpenenenne Boccranosuteeii (Ha npumepe As(I11)).

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

MonoMeTpuueckoe ompeseieHne OKHCIUTENeil Croco0OM THUTPOBAHMS 3aMecTHTeNns (Ha
npumepe As(V), Cu(ll); cunpubix kuciot; nono meramwio (Ba(ll), Pb(ll)), obpa3syrommx
MaJIOpacTBOPUMBIE XPOMATHI).

Juxpomatomerpusi. Onpenenenue Fe(ll).

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

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.

[TpoyHOCTB OKpAILIEHHBIX COEAUHEHUN U €€ BIUSHUE Ha YYBCTBUTEIbLHOCTh U TOYHOCTh
(bOoTOMETPUYECKUX OTPEIETCHHH.

ITocTOSIHCTBO cOCTaBa OKpalIEHHbIX coeAMHEeHUN. [IpuunHbl HapyeHus coctaBa u
ycioBUs (HOTOMETPUPOBAHUS, 0OECTIEUMBAIOIINE OTHOCUTEIBHOE IIOCTOSHCTBO COCTABA
OKpAILIEHHBIX COCTMHEHUM.

CrniexktpodoromeTprueckuil 1 GOTOKOIOPUMETPUUYECKHM aHaN3bl. Pazmuue.
IIpeumyiectso.

MeTob1 onpesienieHns: KOHIIEHTPaluu B GU3NKO-XUMHUYECKUX METOJaxX aHalIn3a.
Csero¢unbTpbl. HazHaueHue u mpasBuiia ux BoIOOpA.

Be10op pearenTa 11 nmpoBeeHus poroMmerpuyeckoro ananusa. Kputepuu Boioopa.
Bnusinue pH pactBopa Ha pe3ynbTaThl (POTOMETPUUECKOTO ONPEAETICHHUS.

Bb100op onTUManbHBIX YCIOBUNA MPOBEIEHUS (POTOMETPHUUECKOTO aHAIN3A.

Mexanusm Bo3HuKHOBeHUs MK-ciekTpoB.

Kakwue Tumbl konebanuii MOTYT IPUCYTCTBOBATh B MoJiekyse? Kakue konebaHus aTOMOB B
MoutekyJie mposiBisitores B K- cnekrpe.

VYerporictBo u npuHnun Aevicrsust K- ciekrpomerpa.

Oxapaxkrepusyiite uctounuku MK — uznyuenus. Kakue tpeboBanust kK HUM
MNPEAbSIBISIOTCA.

XapaKkTepruCTUYECKHE YAaCTOTBhI, OT YEro 3aBUCUT UX nojoxxenue B UK — cnexkrpe?

Yro Takoe “001acTh OTHEUaTKOB NanbieB”? [[ist 4ero oHa UCTIOIB3YeTCs.
KauecTBennsiit ananus metoaom MK — cnekrpockonuu. Kak mpoBoguTCs onpeaeneHue
Ka4eCTBEHHOI'O COCTaBa CMECH BEIIECTB, UACHTU(UKALIUS YUCTOTO BelecTBa?
KonnuectBennbiii anasmm3 MetooM K- crieKTpockonmuu 0JJHOTO BEIIECTBA U CMECEN
BEILECTB.

[ToHsATHE TIOMHUHECLICHLIVH.

Knaccugukarus MeTo10B JIOMUHECLIEHTHOT'O aHAIM3a.

Chopmynupyiite nmpaBuino Ctokca — Jlommerns.

CBs13b MEX/1y CIIEKTPOM IOIJIOIIEHHUS U JIIOMUHECLIEHIINN MoJieKyibl. [IpaBuio
3epKaIbHOW cuMMeTpuu (TipaBuiio JleBmmHa).

Buapl TymieHus TIOMUHECHEHIIUU.

KBaHTOBBII BbIXO/ JtOMUHECHIEHIIMU. [IyTH €ro moBbIICHUS.
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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.

OnpeneneHne KOHLIEHTPALMHU BEIIECTBA IO €r0 JTIOMUHECIEHIUH.

MexaHu3M BO3HUKHOBEHHSI aTOMHBIX YMUCCUOHHBIX CIIEKTPOB.

[[InprHa crieKTpanbHOM JIMHUKM. BUabl yIIUpPEeHUs ClIEKTPaIbHOMN JIMHUM.
AHAIMTUYECKUM CUTHAJ JI1 KAY€CTBEHHOTO M KOJIMYECTBEHHOI'O CIIEKTPAILHOIO aHAJIU3a.
CrnexTpaibHble IOMEXH, BIUSIONIME HA UHTEHCUBHOCTD CIIEKTPaJIbHOM JInHUU. [yt nx
ydera.

®U3NKO-XUMHUYECKUE TIOMEXH, BIUAIONIME HA UHTEHCUBHOCTD CHIEKTPaJIbHOM TuHUM. [lyTH
UX YCTpaHEHHUSI.

Crioco6b1 onpeieNIeHus KOHIIGHTPALUU B SMUCCHOHHOM CIIEKTPAJILHOM aHaJIH3e.
®oromerpus miameHu. OCOOEHHOCTH U MPEUMYIIECTBA 3TOT0 METOAA.

Atomuszatopsl. X poJib B aTOMHO-3MHUCCUOHHOM aHAJIN3E.

[Tnamst kKaK UCTOYHHUK BO30YXICHUS SMUCCUOHHBIX CIIEKTPOB, KOT'/1a UCIIOIb3YETCS.
IIpeumyiecTBa 1 HETOCTATKH.

DneKTpuueckas ayra U UCKpa Kak HCTOYHUK BO30YKJIECHHUS SMUCCUOHHBIX CIIEKTPOB, KOTAa
ucnonb3yrores. [IpeumyiecTsa 1 HEOCTATKU.

NuaykTUBHO- CBsI3aHHAs TUIa3Ma KaK MCTOYHUK BO30YXIEHUSI SMUCCUOHHBIX CIIEKTPOB,
Korzaa ucnoiassyercs. [Ipeumyinecrsa 1 HETOCTaTKU.

OcHOBHBIE THIIBI CLIEKTPATBHBIX TPUOOPOB, MPUHIIMI UX ICHCTBUS U Ha3HAUCHUE.
MeTtobl peructpanuu criekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEJOCTATKH.

Bunbl painoakTUBHOTO U3JyYEHHUS U BUABl PAJIMOAKTUBHOIO pacIajia.

3aKoH paMOaKTUBHOTO pactiaja. Jaiite onpeaeneHrue MOCTOSIHHOM pacmaja, nepuoja
noJrypacnaja.

Ha xakux MexaHu3max B3aMMOAEHCTBUSI U3JIyUY€HUs C BEIIECTBOM OCHOBaHbI BaKHEMIINE
METO/Ibl PETUCTPALIMU U3JIYYEHHUsI. Y CTPOMCTBO M IIPUHLIMI ACHCTBUSA cueTyrKa [ eirepa.
KonngecTBeHHOE OINpeesIeHne 2JIEMEHTOB 110 UX €CTECTBEHHON PaJIMOAKTUBHOCTH.
MeToapl, OCHOBaHHBIE HA UICKYCCTBEHHO! (HaBEIEHHOW) PaIMOAKTUBHOCTH.
AKTUBalIMOHHBIN aHanu3. [IpenmyIiecTBa 1 HEJOCTATKU METO/IA.

Pagunomerpuueckoe turpoBanue. CymHOCTb, IPEUMYIIECTBO U HEAOCTATKU METOA.
Merton u3oTonHoro pazoasieHus. OcOOEHHOCTH, TPEUMYIIIECTBO U HEJJOCTATKH METO/IA.
Crioco6b! Ki1accuukanmuu XpoMaTorpapu4ecukx METOI0B aHATU3a.

Bunet xpomarorpamm. Crioco0 ux npeacTaBieHusl.

Xpomarorpaduuekue mapamerpbl, XapakTepU3yrole NOBeCHUE BEIeCTBa.
KunkocTtHas pacnpeenuTenbHas XpoMaTorpadusi U ee OTINYNE OT IKCTPAKIUH.
CymHocTh HOHOOOMeHHOH XpoMaTorpaduu. NOHUTH U UX (PU3HKO-XUMUYECKHE
CBOMCTBA.

OcanouHast XxpomarorpaQus 1 ee BApHaHThI.

CymHOCTb ¥ BUJIbI Ta30BOM XpoMaTorpapuu. MexaHu3msbl pa3aeneHusl.

["a30BBIii XpoMaTorpad U ero OCHOBHBIE Y3JIbI.

JleTexTopsl, UCHIOIB3yeMbIE B Ta30BoM Xxpomarorpaduu. Katapomerp. YcrpoiictBo u
001aCcTh IPUMEHEHUS.

VYerpoiicTBO U 0071aCTh MPUMEHEHHS JTA3MEHHO-MOHU3aLMOHHOTO AETEKTOpA.
[TpumeHeHue ra30Boii XxpomaTorpaduu Al KaUeCTBEHHOTO U KOJIMYECTBEHHOTO aHaIM3a.
AHaATUTUYECKHUE CUTHAJIBI.

Knaccugukarus 31eKTpOXUMHUYECKIX METO0B aHAIH3a.

[Tpsimast moTeHIIMOMETpHS (MOHOMETPHS).

[Torennromerpudeckoe TuTpoBanue. CrocoObl HAXOKACHUSI KOHEYHON TOUKU
TUTPOBAHUS.

[Monsporpaduueckuii ananuz. Bua nonsporpaduueckoid KpuBoid. OcTaTOUYHBIH,
nudy3noHHBIA, TIpenenbHbIN ¢ Y3MOHHBINA TOKH.

OcHOBa Ka4eCTBEHHOTO Mossgporpaduieckoro ananusa. [lomsiporpaduueckuii crexTp.
KonuyectBennslit nonsporpaduyecknii ananns. CriocoObl HAX0XACHHUS KOHIIEHTPAITHH.
Bunast coBpemennoii nonsiporpaduu (nuddepennuanbaas, pa3HOCTHAS, THBEPCUOHHAS).

23



64. AmnepomeTpuyeckoe TUTpoBaHue. DOPMBI KPUBBIX TUTPOBAHUSI.

65. OcCHOBBI KyJIOHOMETPHUECKOI'O aHAINU3a. AMIaparypa Ui MPOBeIeHUs
KYJIOHOMETPUYECKOI'O aHAJIN3a.

66. Ilpsmas kymonometpus. OnpeneneHue BbIX0oAa 1o TOKY.

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

68. MeTposiornuecKkre U aHATUTHYECKUE XapaKTePUCTHKU (PUZUKO-XUMHYECKUX METOJIOB.

4. 3agaHus 1J151 KOHTPOJIBHBIX PadoT.

KonTtpouabnas pa6ora Nel.

Bapuanr 1.
1. 13 obOpa3sma TexHudeckoro cyiabpunaa Hatpus, mMaccod 0,2135 r mocie psga omepanuit
nonyueHo 0,4621 cynedara Gapus. BeraucauTs MaccoByro J0MI0 Cyibduaa HATpUs U CEpbl B
obpasiie.
2. Kakoii katuon OyneT ocakaaThCsl MEPBBIM MPH MOCTENEHHOM MPUOABICHUU Pa30aBIEHHOTO
pacTBopa cyinb(dara aMMOHHS K pacTBopy, coaepxameMmy 20 mr/i umoHoB Oapust u 500 mr/n
noHoB cBuHNA? [lpu kakoil KOHIEHTpauuu cyib(aT-nOHOB HAYHETCS OOpa3OBaHUE BTOPOTO
ocanka? s BaSO4 T1P° = 1,110, Jins PbSO4 I1P° = 1,6:10%,
3. Boeruuciaute pactBopuMocth xpomara Oapus (BaCrO4) mpu pH = 1. CpaBHuth ¢
pactBopumocthio B Boge. Jma BaCrO4 [IP° = 1,2:10™°, CryneHyaTble KOHCTaHTBI
nuccormanuy XxpomoBoit kuciaotel (H2CrO4):K; = 1,6-10'1 n Ko= 3,2-10‘7.

Bapuanr 2.
1. Kakoii oobem 0,2M pactBopa H;SO4 TpeOyercs uist ocaxkaeHus Oapus M3 pPacTBOpA,
coaepskariero 2,5 r BaCl,-2H,0?
2. Cmemanu 220 v 0,001M pactBopa xmopuna kansius 1 130 mur 0,002M pacTBopa okcanaTa
amMmMoHus. Beraucnuth Maccy kanbius B pactBope. s CaC,04 I1P°=2.3- 10°.
3. BeiaucnuTh pacTBOPUMOCTH Ocajaka xjopuaa cepedpa B 0,01M pacTtBope CONSTHON KUCIOTHI €
yu€ToM 00pa30BaHusl XJIOPUIHBIX KOMIUIEKcoB cepedpa. s AgCl ITP° = 1,8:10™. Monnsre
KOHCTaHThl YCTOMYMBOCTH KoMILIeKcoB: PB1 = 1,0-10 u B2=1,0-10 g

Bapuanr 3.
1. 0,20 r cnmaBa, cogepxamiero mo macce 20% cepeOpa, pactBopuiu. VMonbsl cepebpa u3
noaydennoro pacrsopa ocaauwiu 0,30M pactBopom KCI. Kakoit 06beM ocamutens motpedyercs
JUIs 3TOM oneparuu?
2. KakoBa OyzneT moTepst Macchl ocajika cyiab(dara cBuHIa mpu npombiBanuu ero 200 vt 0,003M
pactBopa (NH4)2S0,4? Jlns PbSO,4 TIP°=1,6-10%,
3. Beruncnute pactBopumocts ocaaka AgGSCN B 0,01M pactBope NHiSCN ¢ yuerom m 6e3
yueta KomIuiekcooOpazoBanus. Jns  AgSCN  IIP° = 1,0 102, Tonmele KOHCTAHTHI
YCTOMYMBOCTH POJIAHUTHBIX KOMIUIEKCOB cepebpa: 1 = 5,610 * u B2=3,0-10 d

Bapnanr 4.
1. BeraucanTh Maccy HaBECKHU CHIIMKATa C MaccoBOi nonel kpeMHus 18%, KOTOpYIO HY>KHO
B34Th Ut nonyuerus 0,0724 r npokanennoro ocajaka SiO,.
2. Ilpu xakoi KOHILIEHTpPALUU IEJI0YM HAYHETCS OCaXKIECHHE THJIpOKCHIa Maruus u3 1,2 10°M
pactBopa xiopuaa Maraus? Jlist Mg(OH), TTP° = 6,0-107°.
3. Beruncnuth pacTBopuMOCTh okcanata kKanbius (CaCy04), ecnu pacTBOp HaJ OCAAKOM HMEET
pH = 3 wu wu3bbiTounyto KoHIeHTpamuio okcamar - uoHoB 0,01 mome/m. Jlns CaCy04
I1pP° = 2,3'10’9. CrymneHYaTble KOHCTAHTBI aucconmanuu maseneBoi KucioThl (HCo0y):
Ki=5,6-10% u K,=5,4-10",
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Bapuanr 5.
1. MaccoBas nons cepsl B yriie coctaisier 0,5%. Kakyto HaBecky yriis HEOOXOIMMO B3ATh IS
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
MOJIy4eHHOTO pacTBopa Ha npombiBanue 0,40 T ocaaka cyibdara Oapus. Berauciauts MaccoByro
{[OOJ'IIO PacTBOPEHHOr0 OCajKa, CUUTAas HAChIIEHUE pacTBopa nojubiM. s BaSO,4 I1P°=1,1-10

3. BerauciauTh pacTBOpUMOCTh cyiab(dara 6apus: a) B Boae; 0) B 0,1M pactBope HCI (yuects
Bnusiuue pH). [Ins BaSO, ITP°=1,1- 10°, Koncranta muccornanun H,SO4 Ko =1,2¢ 102,

KonTtpouabnas pa6ora Ne2.

Bapuanr 1.
1. Kakoii 065éM pacTBopa ¢ MaccoBoii noieit NHz 12% u miotsoctsio 0,95 r/em® tpeGyercst st
npurotosieHusa 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP MPUTOTOBICHHOTO pacTBOpa
aMMHaKa Io XJIOpoBoopoaHoi kuciote (TNHyHcI)?
2. K 20,00mn ananmuzupyemoro pactBopa Nap,COsz npummiu 30,00mn 0,2040M cranmapTHOTO
pactBopa H,SO4 m ymamum CO; kunsuenueM. Ha TuTpoBaHHME OcCTaTka KHCIOTHI MOIILIO
15,12mn  cranpaptHoro pacteopa NaOH. VYcranosneno, uro 1,000mnm pactBopa NaOH
skBuBasieHTeH 1,010mn pactBopa HpSO,4. Beraumciuts momnspHyto KoHeHTpanuto Na,COs; B
aHAIM3UPYEeMOM pacTBope. Hanuimmre ypaBHEHUS peaKiHii.
3. Paccuutath u noctpouth KpuByro TuTpoBaHus 10ma 0,1M pactBopa NH4OH (st NH4,OH
K=1,76.10'5) 0,1M pactBopom HCI. Pacuer BbIMOIHUTH 115 TOYEK, kKorga mobasieno 0; 99.9;
100; 100,1% TuTpaHTa OT SKBUBAJICHTHOTO KoJM4ecTBa. BriOpare mHaukatop. Kakyto okpacky
UMeeT MHIMKATOp B Ha4aJbHOM 1 KoHeuHo! Touke TutpoBanus (KTT)?

Bapuanr 2.
1. Kakoit 00bEM BOABI HY)KHO 100aBUTH K 1 11 pacTBopa ¢ maccoBoit nosneit HNO3z 30%, uTo0sb
nostyuuts 3% pactBop?
2. HaBecky cMecu MuHepanbHBIX cojielt Mmaccoit 0,9500 r BHecau B pacTBOp IIEIOYM U OTOTHAIU
NHs, nponyctuB ero B 50,00m1 0,2060M pactBopa HCIl. Ha TuTpoBaHMe ocTaTka KHCIOTBHI
nonwio 6,25mi 0,2010M pactBopa NaOH. Berunciants MaccoByio 10110 a30Ta B CMECH.
3. Iloctpouts kpuByro tutpoBanus 10 ma 0,1M pactBopa HNO;3; 0,IM pacrBopom NaOH.
Pacuer BemomHWUTE myg TOuek, koraa mgoGasieno 0; 99,9; 100; 100,1% turpanta ot
HKBUBAJIEHTHOI'O KonuyecTBa. BpiOpare umHaumkarop. Kakyio okpacky HMMeeT HHIUKAaTOp B
Ha4yaJbHOW U KOHEYHON TOUKE TUTPOBAHMS?

Bapwanr 3.
1. Kakoit 066ém 5SM pactBopa HpSO, cnenyer no6asuth k 51 0,1M pactBopa, 4ToObI OTYYUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6aBmmm 25,00ma 0,1132M pactBopa NaOH 1 kumnsueHHEeM yaaauiun
NHs. Ha tutpoBanue octatka NaOH monwto 5,70mi 0,1347M pactBopa HCl. Berauciuts maccy
(NH4)2SO4 B pactBOpE.
3. Ioctpouts kpuByto TutpoBanus 10 mi 0,1M pactopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I To4eK, koraa aobasieno 0; 99,9; 100; 100,1% TuTpaHTa OT SKBUBAJIEHTHOTO
konuuecTBa. BeiOpats unankaTop. Kakyio okpacky MMeeT MHAUKATOp B HaYaJIbHOM U KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanr 4.

1. Kakoit 00b€M Boawl HYxkHO nobaButh K 0,111 0,38M pactBopa KOH, uTo0BI mONYYHTH
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?

25



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 ¢ MaccoBoii noseir 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 moisedd azora 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
BBITIOJIHUTH JIJIS1 TOUCK, Koraa podasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT 5KBHBAJICHTHOTO
KoJuyecTBa. BeiOpaTh nHIUKATOD.

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 manHBIM Jpyroro amamusa Ha 25,00 mn pactBopa Hp,C04 mper 21,44 mi
pactBopa KMnO,? Hanumure ypaBHEHUsI peakuil.
2. PaccunTaTh MOTEHUMAN AJI CTENEHU OTTUTPOBAaHHOCTH T = 90%; 100% st TUTpOBaHUS
pactBopa 1maBeneBoi kuciorbl (H2C;04) craHgapTHBIM pacTBOPOM IepMaHraHata Kajius
(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 FeSOy ,
Ha TUTpoBaHHE U30bITKa KoToporo nouwio 11,27 mu 0,1088H. pactBopa KMnOa.
Beruucnuth Maccopyto nomo KCIO3 B cmecu. Hanucats ypaBHeHUs peakLuil.
2. PaccunTaTh MOTEHIIMAT B TOYKE DKBHBAJICHTHOCTU Mpu TUTpoBaHuu FeSO, mepmaHTaHaTOM

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, MpUrotosiieHHoM u3 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)
sarpatuiau 41,75 mn 0,1131H pactBopa KMnO4. Beraucinth MaccoByro 010 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 Kajius. BbplyuciauTe HOpMalibHyr0 KoHIeHTpauuio KMnOg, tutp KMnOg.
Hamnucars ypaBHEeHUE peakiuu.
2. PaccuuTaTh NOTEHIMAN MPU CTEIIEHU OTTUTPOBAHHOCTH T = 99% nns TUTpOBaHUA pacTBOpa

maBesieBoit 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. Metoanyeckue MaTtepHasbl JJIsl ONpe/esieHHs] NMPOLeIYypP OLEHWBAHUS 3HAHMIA,
YMeHH# 1 HABBIKOB, XapaKTEePU3YIOIIHX 3TaNbl (POPMHUPOBAHUS KOMIIETEHIIHIA.

[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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