MHWHOBPHAYKH POCCHUN
(enepanpHOE roCyJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICLIEr0 00pa30BaHUs
«APKYTCKHHM T'OCYJAPCTBEHHBIM YHUBEPCHUTET»
OI'bOY BO «AI'Y»
Kadenpa anaaurnyeckoil XuMuu

VIBERK/IAIO
)f[eKéH Xﬁﬁﬁqecﬁorq

| Qakyaptera,, \ o 2|
foil,_barynuror AVE Bumbme

26" i 2022,

—

PaGouasi nporpaMma Iy CHMIIIMHBI

HanmenoBanune qucuumirasl b1.B.J1B.01.02
CIHHEKTPO®OTOMETPHYECKHE METOAbI AHAJIU3A

Hampasnenne nonrorosku 04.04.01 - Xumus
HarmpaBjieHHOCTh MMOATOTOBKH: HAYYHO-T€XHOJOTHYeCKUMH

Kpanudukanus seinyckauka —-MAT'UCTP

®opma oOyueHuss  ounasn

Cornacosano ¢ YMK PexomeHn0oBaHO Kadeapoil aHaIUTHIECKON XUMHUH,
XUMHYECKOTo (aKyabTeTa T
[Tpotokom Ned ot «I3»was 2022 T.

[Tporokon Ne6 ot «26» mas_2022 r. :
A ILX.H., II = A.T. Tpoiigakos

IIpencenarens ( @ Mo oy %

AU Bunome | S

Upkyrck 2022 1.



Conepxanue

l. Ienun n 3a1a4M JUCHUIUIMHBI

Il. Mecro nucuumuunsl B ctpyktype OIIOII BO

1. TpeboBanus K pe3yapTaTaM OCBOEHHS JIHUCLUIIIMHbI
IV.  ConepxaHue U CTpYKTypa JIUCLUILIMHbBI

IV.1 Conepxanne AMCUMILINHBL, CTPYKTYPUPOBAHHOE 110
TeMaM, C YKa3aHHeM BUJOB YUeOHBIX 3aHATUN U OTBEJCHHOIO Ha
HUX KOJINYECTBA aKaIEMUYECKUX YacOB

IV.21lnan  BHeayOUTOPHOW  CaMOCTOSITENbHONH  paboThI

00y4aroIuxcs Mo JUCIUTUIAHE
IV.3 Conepxanue yueGHOr0 MaTepuana

IV.3.1 [lepeuens 1abopaTOpHBIX padoOT

IV.3.2. [lepeuensp TeM (BOIPOCOB), BBIHOCHMBIX Ha
CaMOCTOSTENILHOE N3YUYEHHE CAMOCTOSATENILHOIN paboThI CTYICHTOB

IV.4  Meroauueckue  yKa3aHus [0 OpraHH3allU
CaMOCTOSITENTbHON pabOThI CTYACHTOB

V. VuyeOHo-MeTOmMUeCcKOoe W WH(MOPMAIMOHHOE —OOecTieueHne
JCLIMIUTAHBI
a) OCHOBHas JIUTepaTypa;
0) IOTIOJIHUTEIbHAS TUTEPATYPA;
B) IporpaMMHOE 00€eCIIeYeHHE;

VI MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOC obecrnieucHue JAUCIIUITIIMHBI

VIl.  OO6pa3oBarenbHble TEXHOIOTHH

VIIl.  Onenounsle mMaTepuasbl I TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTalluu

cTp.

A DN W W W

10

10
11

12

13
13



1. IEJU U 3AJAYA JACHATITAHBI

He.ﬂb - O3HAKOMHUTBH CTYACHTOB C TCOPETHUYCCKHMHU OCHOBaAMH, BO3MOXKXHOCTIMHU,

00JIaCThI0 TPHUMEHEHHMS M alnapaTypod, NPUBUTh HABBIKM IPAKTHYECKOTO

HCIIOJIB30BaHUA CHCKTpO(I)OTOMeTpI/I‘-IeCKI/IX MCTOAOB aHa/IM3a i PCIICHHUA

AHAIIMTUYCCKUX 3aJa4d4, a TaKiKEe il PCHICHHUA 3adad MCCICAOBATCILCKOI0O H
IIPOU3BOJACTBCHHOI'O XapaKTepa.

33[[3‘11/[ - CTYACHTBHI OOJDKHBI OBJIAACTH HNpPUCMaMU pa6OTBI B Pas3IMYHBbIX

HaIMpPaBIICHUSX, YIITYOUTh 3HAHUS, yMETh MPABUIHHO IPUMEHSATH U COBEPIICHCTBOBATH
METOAMKHU, pa3padaThIBaTh HOBBIC M BHITIOJIHATH PA3IUYHBIC XUMHKO-aHATUTHIYECKUE
HCCIIEI0BAHUS B COOTBETCTBUU C TIOCTABJIICHHOMU TIEpPel HUMH HayYHOU MPOOJIEeMOH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas aucuumauHa «CHekTpopOTOMETPUYECKHE METOAbl  aHAU3a)
OTHOCUTCSI K dYacTd, (OpMHpPYEeMOH y4yaCTHHUKaMu oOpa30BaTENbHbIX OTHOLIEHUH,
snekTuBHbBIe quctuiuinabl b1.B.J1B.01.02.

JUid u3ydeHust JaHHOW y4yeOHOM MUCIUIUIMHBI HEOOXOIMMBI 3HaHMS, YMEHHS U
HaBBIKH, (HOpPMUPYEMbIE IPEIIIECTBYIOUMMH AUCHUILTHHAME: «Heopranuyeckas XumMus»,
«AHanmuTHYecKast XUMHUs», «Pusnueckas XxuMusy», «Komnonanas xumus», «Opranuyeckas
xumusa», «Maremaruka», «Martemarnueckas TEOpHsl JKCIEpUMEHTa», «DPu3uka» Ha
MpEeABIYIIEM YPOBHE 00pa30BaHUs.

[Tepedyenp mnocneayromUX y4eOHBIX ITUCHUIUIMH, Ui KOTOPBIX HEOOXOIUMBI
3HaHMS, YMEHHUS U HaBbIKM, (OpMUpYEMbI€ JaHHON Yy4yeOHOM IUCHMIUIMHOW:  JUId
BBIMOJIHEHUS] KBATU(UKALMOHHBIX pPaboT U (opMUpPOBaHMS MPO(ecCHOHATBHBIX
KOMIIETEHIINH.

I11.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JTUCIUITJIMHBI

ITponiecc ocBOEHUS TUCLMITIMHBI HAIPaBJIEH Ha (POPMUPOBAHUE IIEMEHTOB CIIEAYIOIIUX
komnereHIMi B coorBerctBur ¢ ®PI'OC BO n OIl BO mo naHHOMy HamnpaBiIeHHUIO
noarotoBku 04.04.01» Xumusy», npoduiib: Hay4HO-TEXHOJIOTHUYECKHII.

Hepe‘leﬂb NJJAaHUPYEMBIX pe3yJIbTAaTOB oﬁyqemm Mo TUCHUIIJIMHE, COOTHECCHHDBIX ¢ HHIUKATOpaMHu
JOCTHKCHUA KOMHeTeHlIPIﬁ

pPacueTHO-TEOPETUYECKHE
HCCIIeI0BaHMs 0 3aJaHHOM
TeMe B BEIOpaHHOH o0nacTu
XAMUH, XUMHIECKOU
TEXHOJIOTUH WA CMEXHBIX C
XUMHUEH HayKax

HCCIIEIOBaHMS 110 3aJaHHOM
TeMe B BEIOpaHHOI obnacTn
XUMHHA

Komnerennus HNupukaTopsl KOMNIeTeHIMit PesysibTaThl 00y4eHUs!
IIK-4 UK rix41 YMeTh NOAroTaBIMBATE U3ydaeMbIe
CnocobeH npoBoJHTh ITpoBogut OOBEKTHI IS aHAITN3a, paboTaTh Ha
9KCTIEPUMEHTAJIbHBIC U 9KCIIEPUMEHTAIILHbIC COOTBETCTBYIOIIEH amnmaparype,

I/ICHOHb3y€M0ﬁ IpH BBINTOJIHEHUN
IKCIICPUMEHTA

WNJKrika4.2

[IpoBoaut pacueTHo-
TEOPETHICCKHE UCCIICIOBAHNS
110 3a/IaHHOM TeMe B
BBIOpAHHON 00JACTH XUMHH.

Baagern: HaBbIKaMH 00pabOTKH
MOJIyICHHBIX PE3yJIBTaTOB C
HCTIONBE30BaHUEM CTaHIAPTHBIX
METOJIOB (METOMHMK ), HAaBBIKAMHU
COCTaBJICHHUS IPOTOKOJIOB
HCIBITAaHUH, OTYCTOB O
BBITIOJTHEHHOM paboTe 1o 3aJaHHON

dopme




[K-5

CriocobeH Ha OCHOBE
KPUTUYECKOT0 aHAIN3a
pe3yapratoB HUP onenuBath
MEePCTIIEKTUBBI UX
MIPAKTUYECKOTO NPUMEHEHUS U
MIPOJIOJKEHNUS paboT B
BBIOpaHHOW 00JIACTH XUMUH,
XAUMHUYIECKOI TeXHOJIOTHH HIH
CMEXXHBIX C XUMHUEH HayKax

N Kks.1

Kpurndecku ananusupyet
IIOJIy4YEHHBIE PE3YJIbTAThI
UCCIIeJOBaHNI B BEIOpaHHOU
0071aCTH XUMUH, BBISBIISIET
JIOCTOUHCTBA U HEOCTAaTKU U
COIIOCTABJISIET C
JIUTEPATyPHBIMU TaHHBIMHU

NKrks 3

AHanm3upyeT pe3yabTaThl
WCIBITAaHUH CBIPbS,
MPEKypcoOpOB, TOTOBOH
MPOAYKIIMU; OLIEHUBACT
CTCIICHb UX COOTBCTCTBUSA
HOPMATUBHBIM JOKYMCHTaM
(cranmapTam u
TCXHOJIOTHYCCKHUM
periaMeHTaMm)

3HATh: TCOPETUYECKUE OCHOBEI
AHAINTHYECKOW XUMHH, CYIIECTBO
peaknui ¥ NpoLeccoB
KOMIUTIEKCOO0pa30oBaHusi, CIOCOOBI
OLICHKH MOTPEIIHOCTH U3MEPIEMbIX
XapaKTEPUCTHUK BEIIECTB U
MaTepHaioB, HCTOYHUKH OIIHOOK
HPH UCIIOJIE30BAaHUH BEIOPAHHOTO
METOJa HCCIICJOBAHUS

YMeTb.  TPUMEHSITH  OCHOBHBIC
3aKOHBl XHMHU TIpH OOCYXICHHU
TIOJTyICHHBIX Pe3yIBTATOB,
OIICHUBATh MOTPEITHOCTH
HU3MEePSIeMBIX XapaKTePUCTHK
BELIECTB U MaTEpUaIOB, UCTOYHUKH
omuO0oK pu HCTIOJIb30BaHUU

BBIOPAHHOTO METO/A UCCIICTIOBAHMUS

HporpaMMa OLlCHUBAaHUA KOHTpOJ’II/IpyeMOﬁ KOMIICTCHIINN

Tema wiu pazzaen DopMupyeMblii [lokazarenn Kpurepuii HanmenoBan
JUCUUIUIAHBI HpU3HAK OIICHUBAHUSA ne
KOMIETEHIUH ocC?
TK® A
4
[IpumeHeHue 3aKoHa 3HaTh: 3Haet oburue Brnaneer Yo,
AEKTPOMArHUTHOTO TEOPETHYECKHE 3aKOHOMEPHOCTH | MaTepHaJoM, O,Kn
3IYHEHHS JUIA PEIIEHUA | cpoppr (u3uKo- OXMA, OPHMHEL | [PENCTABICHHBIM
3a/a4 aHAJTUTHIECKOM R OTKJIOHEHHH OT B pazzene 1.
XUMHUH 03C Bomnpocs! ans
TONOB aHaTH3a, YMeer paccuuTaTh | YCTHOTO
TPATHHBI HCTHHHBIE 3HaUe | cobeceOBaHMS.
HECO0ITIO Hust K03QH-TOB OcBous METOIBI
nenus O3C HOTJIOLIEHMS pa3 | pacyeTa
VMeThb' JUYIHBIMU METOA | MOJISIPHBIX KO3 (-
PACCUHTBIBATH MU TOB ITOTJIOIIEHUS
nuc
THHHBIC
3HAYEHHS 5
MOJISIPHBIX §
K03((UINEHTOB g
HOTJIOLEHHUS.
Baagern;
HaBBIKAMU
SKCHEPUMEHTANb
HOTO
OTIpeieIeHUs
k03¢ (h-TOB
TIOTJIO
ICHUS.
IIpumenenue 3HaTh: VYmeer npumenars | Bnageer Yo,
CIEKTPODOTOMETPHIECK | TeopeTHUecKHe METOJIbI HACKIINIE | MaTepHayioM, Ki, O
0T0 MeTofa IS OCHOBHI criekTpo | HHA, PacHeTHbIe MIPECTaBICHHBIM




M3YYEHUS XUMHYECKIX (hOTOMETPHYECKO | METOJIBI, METONIBI | B pazaene 2.
PaBHOBECUM B PEAKLMAX | 1o METO/[a aHa M30MOJISIpHBIX ce | Bompocs! ans
KOMIUIEKCOOOPA30BAHUS | frinn puii 1 AcMyca Juisi | YCTHOTO
U MOy 4eHUS Ymers: ycTonas OTIpeJIeTIeHUst COC | coOeceoOBaHusI.
KOJINYECTBEHHBIX TaBa KOMIUIEKcoB. | IIpencraBun
XapaKTepUCTUK /BT COCTAB Brnaneer OTYETHI 110
KOMILIEKCOB Pa3 | peromamu pacuera| nabopaTopHbIM
JUYHBIMU METO KOHCTaHT paboTam.
namu, hopmy PaBHOBECHS U
JMTaHIa U BUX KOHCTaHT
ona-kommiex | OOPA3OBAHMA.
coobpa3oBares.
Baapgers: npue
MaMH pacdera
KOHCTaHT PaBHO
Becus U 00pazo
BaHMSI.
Br100p onTuManbHBIX 3HaTh: YMeTh Ha Brnaneer VO, O,
YCIIOBHI 15t TEOPETHUYECKHE MpaKTHKE Marepuanom, Kn
Cl‘IeKTpoq)OTOMevaI/I‘-IeCK OCHOBEI CTIeKTpo | PHMEHHTD NpE/ICTaBICHHBIM
UX ONpe/IeeH I (boTomeTpHIeCKO MOJIy4EeHHBIE B pazzene 3.
3HaHU 110 BEIOOpY | Bompocs! s
TO MeToAa aHa ONTUMAITEHBIX YCTHOTO
Jm3a. yCIIOBHI KOMIUIEK | cobecemoBaHus.
Ymern! coobpa3oBaHusI. IIpencraBun
ob6pabaTbIBaTh [IpaBuiibHO OTYETHI IO
pe3yIbTaThI COCTaBUTH CXeMy | JTaOOpaTOPHBIM
SKCTIEPHMEHTA MIPOBEICHUS pabotam.
aHau3a.
Baagers:
HaBBIKAMU
TIPOBEICHUS
SKCIIEPUMEHTA U
METOAAMHU
00paboTKH ero
pe3yIbTaToOB
Metonapt 3HaTh: OCHOBHBIE | 3HAET METOIBI Brnanmeer ¥0,0
KOJINYECTBEHHOTO STAIlbl CIIEKTPO- | KOJMYECTBEHHOTO | MAaTepUaIoM, Ku
CHEKTPOPOTOMETPUIECK doTomeTpuHec- CHEeKTPOPOTOMETp | MPEICTABICHHBIM
Oro aHanm3a KOro aHa3a, " B paszzene
yeckoro aHanuza. | 4.Bomnpocel quis
cnocobet onpeze YMeeT NpUMEHHTH | YCTHOTO
JICHW KOHLCHT- | 1o jryqeHHble 3HA- | COOECETOBAHMS.
panuu BEIIECTB. | Hus HA mpakTuke. | Hanmcanue
YMmeTn: BHIOpaTh OTYETOB.

METO/
oTIpeJIeNICHUS
KOHIICHTPAIHH
BEILEeCTB: a0Co-
JIFOTHBIN WA
muddepenunans
HEBIH.

Baanersn:
METOJaMU aHaI1
3a MHOTOKOMIIO-
HETHBIX CHCTEM.




CrnekrpodoromMerprdeck | 3HATh: Ymeet BEIOpaTh Bnanmeer YO,
MC METO/IbI ONPE/ICIICHUS | TeopeTHUECKHE crioco0 MaTepHalioM, O.Kn
OTJICJILHBIX JICMCHTOB OCHOBEI CTIeKTpo- | PA3TIOMKEHHS MPEICTABICHHBIM

(boTomeTpuce- aHATM3UPYEMBIX | B paszene 5.

mpo0: cTaim, Bomnpoce! s

Koro Merona CIUIABBI, IPOMBIII- | YCTHOTO

aHajmsa. JIEHHBIE U TIPUPOJI-| coOecem0BaHusI.

Ymern! HBIC BOJBI U T.[. Odopmienue

npumMeHsITh CD OTYETOB.

METOMBI IS

OTIpeieIeHUs

OTIENBHBIX

JJIEMEHTOB B pa3

JIUIHBIX 00BEK-

Tax.

Baanern:

npUeMaMu

MPOOOMOATOTOBK

.
AnnapaTypa 3HaTh: 3naer kiaccudu- | Bmageer K,

TEOpeTHUYECKHE KallMIO CIIeKTpaib | HaBbIkamMu paboTel | YO

OCHOBHI criekTpo- | HPIX npudopos, ux| Ha ®OKax u

(boTomeTpmIecKo- zig;lgepucmxn, ;zeKTpO(bOTOMeTp

To aHamsa. OIITUYECKUX

prOOpPOB.

YO- ycTHBIH onipoc
Kn-xonnoksuym

O- otuer no 1abopaTopHbIM paboTaM

IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI
TpynoeMkocTh IMCHUILUIMHBI COCTaBJsAeT 4 3a4eTHBIX eqMHUL, 144 yaca,

B TOM 4mcJie 24 yaca Ha 3k3aMeH. M3 HUX npakTH4Yeckas MOAroToBKa 36 yac.
dopMa NpPOMeKYTOUHOI aTTeCTALMHU: IK3aMeH



4.1 Couepmanne AUCHUINIJIUHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BU10B y‘leﬁHbIX 3aHSATHI M OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAACMHUICCKHUX YaCcoB

Ne Pa3zaen aucuunuinHb/TEMa Buabl yueoHoli padoTsl, DopMmblI
n/H = BKJIIOYAsl CAMOCTOSITEJIbHYI0 padoTy TeKy11ero
= E 00y4YaouuXcsl, MPAKTHYECKYIO MOAT0TOBKY KOHTPOJIsA
- § E H TPYAOEMKOCTb yYCnneBaeMoOCTH,
. g Z s (B yacax) ®opma
=
g g E %‘ KonTakTHas padora npenojgaBareis | MPOMEKYTOYH
s .
3 E g g ¢ 00yYarImuMHCs = ol aTTecTanuu
© E ol = <
= o E =
= g = 8
- X
= o
= =]
=
Jlekuuu | gaboparopusie | KoncyabTanumu 8
3aHATHSA + KO
1 2 3 4 5 6 7 8 9 10
1 Beenenue. [IpuMeHeHnEe OCHOBHOTO 3aKOHA CBETOMOIIIOICHUS 2 25 6 4 6 1+2 12
JUTSL PEIIICHUS 3a/1a4 aHATATHYCCKOM XUMUHU
2 [Tpumenenne crieKTpoOTOMETPHUUECKOTO METO/IA ISl H3YdEHHS 41 12 4 12 1+4 20 3
K3aMeH
XUMUYECKUX PABHOBECHH B PEAKIIUAX KOMILICKCOOOPA30BaHUS U
MOJTYYSHHS] KOJMYECTBEHHBIX XapaKTePUCTHK
3... Br160p onTUMAaNIBHBIX YCIOBUH 7S CIIEKTPOGOTOMETPUUECKUX 54 18 10 18 2+4 20
ornpejieleHuit MeTo bl KOJHYECTBEHHOTO
CHEKTPO()OTOMETPUUECKOTO aHAITH3A.
CriekTpo(hOTOMETPHIECKUE METO/IbI OIPEICIICHHS OTACIBHBIX
AJIEMEHTOB. Ammaparypa
144 | 36 18 36 14 52 24

OTACIBHBIX BUJI0B pa60T, CBsA3aHHBIX C 6yIlyIJ.ICI>i HpO(I)eCCI/IOHaHLHOI‘;I JACATCIIBHOCTBIO.

B paboueii mporpaMmMe 1o IUCHUIUIMHE IPU MPOBEIEHUHN J1a00paTOPHBIX padOT MPUCYTCTBYET NMPAKTHYECKas MOAT0TOBKA B BHJIE BHIIIOJHEHUS




4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOM PadoThI 00YUAIOLIUXCS N0 JUCHHUIIJIMHE

CamocrosTenbHas paboTa 00yJarommxcs

Y4eOHO-METOIUnYECKOE

Cemectp Hassanue paznena, TeMBI C 3aTparsl Onerounoe obecrerertie
o OKHN |
P ’ Buy camocrosTensHON paboThI P BpPEMECHH CpPENCTBO CaMOCTOATENbHOMH PaboThI
BBITIOJTHCHU A
(dac.)
Beenenue. IIpuMenenre 0CHOBHOTO I CM. OCHOBHYIO U
poBepka
3aKOHAa CBCTOIIOTJIOIICHUA AJIA . OIIOJIHUTEJILH
3 pelleHuA 3124 AHATHTHYECKOI [Toaroroska oruéroB mo JIP 12 oT4YeTa 110 A yio
JaTepar
pabore. YO patypy
XUMHUHN
IIpumenenue Meronuueckue yka3aHus K
CIEKTPO(GOTOMETPHUIECKOTO METO/1A b 1abOPaTOPHBIM paboTaMm.
JUISL U3Yy4YEHUS] XUMUYECKUX . poBCpka Pexomennauun no
3 . IMoaroroska otuéros mo JIP 20 OT4YEeTa 110 odopmnenuio JI,P.
PaBHOBECHHU B pCAKIUAX
pabote. YO
KOMILIEKCOOOPa30BaHUs U MOJTYYEHHS
KOJIMYCCTBCHHBIX XaPAKTECPUCTUK
Br16op onTHManIbHBEIX YCIOBUI 11 CM. OCHOBHYIO U
CHeKTpO(I)OTOMeTpI/I‘IeCKI/IX HOHOHHHTGHBHY}O
onpeneneHuii Metozpl JUTEPATYPY
KOJIMYECTBEHHOTO . ITpoBepka
3 [ToaroroBka otuéroB mo JIP 20 POBEp
CIEKTPO(HOTOMETPHUUECKOTO aHAIH3A. oTYeTa 1o
CriekTpo(poTOMETpHIECKIE METOIBI pabore. YO
OMPCACIICHUA OTACIIbHBIX 3JIEMCHTOB.
Anmnaparypa
O061mast TpyA0€MKOCTh CAMOCTOSITETbHOM paboThl O TUCIUILIMHE (4ac) 52
BroaskeT BpeMeHHM caMOCTOSITEIbHOM PadoThl, MPe1yCMOTPEHHbIH Y4eOHBIM MJIaAHOM 59

JJIS1 TAHHOM JUCHMIUIHHBI (Yac)




4.3. COAEPX)XAHUE YYEBHOI'O MATEPUAIJIA

COI[ep)KaHI/IC pasaciioB U TEM TUCHUILITIMHBL

BBenenue
CriekTpodoTOMETpUIECKUE METO/IbI aHanM3a (dborokonopumeTpus u
cnekTpooToMeTpHsl) B AaHAJUTHUYECKONM XUMHUHM. [J1aBHBIE O3Talbl U COBPEMEHHOE
TEHACHIIMM  Pa3BUTHS ~ 3TOTO  METOJA:  HMCIOJb30BaHUE JIBYXBOJTHOBOM
CHEKTPO(OTOMETPHUH, CHEKTPOB MO MEPBOM W BTOPOW NPOU3BOIAHON, METO/a aHaIU3a
MHOTOKOMIIOHEHTHBIX ~ CHUCTeM. [IpemmyiecTBa MeETOJa: IPOCTOTA,  BBICOKAs
BOCIPOM3BOANMOCT, YIOOCTBO HCIOJIB30BaHHS B aBTOMATH3AlMM AHATUTHYECKOTO
KOHTPOJISL.

[Tornomaroniyie CUCTEMBI, UCIIOIb3yEMbIE B KOJIMUYECTBEHHOM aHAJINU3€, OCHOBAHHOM
Ha MeToje aOCOpOIMOHHOW CHEKTPOCKOIMH, M XapakTep WX CHEKTPOB. BimsHue
pa3iauuHbIX (akTOpoB (TOJS JIMTAHIOB, CBOWCTBAa PACTBOPHUTENS) HA BHJl CIEKTPOB
MOTJIONICHUS. ['ayCCOBBI COCTABIISIONINE CIIOKHOTO criekTpa. COBpEeMEHHBIE TEHACHIIMH
UCIIONIb30BAaHUSI B OTHX METOJaX pa3HOJUTAHAHBIX KOMIUIEKCOB, MaKpOMOJEKYNl U
CBOOOIHBIX PAJMKAIOB, CMECIIAHHBIX CPEJl H METO/1a BO3HUKAIOIINX PEarcHTOB.
1. [IpumeHeHue 3aKOHa MOTJIOUICHHS AIEKTPOMArHUTHOTO U3IIYUCHHUS JIJIS pEeIlIeHUs 3a/1a4
AHAJIUTUYECKOW XUMHH.

XapakTepucTUKa OCHOBHBIX TOHSATHUH M TEPMUHOB. MOJSApHBIT  KO3PPUIUEHT
MOTJIOUIEHMS; €r0 3HAaYEHHE Ul OLIEHKH YyBCTBUTEJIBHOCTH PEaKLUM, UCIIOIb3YEMBIX B
CHEKTPO(OTOMETPHUUECKUX METOJaX aHajlu3a, U UX HPUMEHUMOCTU Ui ONpeesIeHus
KOHIIGHTpAallMi BEIIECTB B PACTBOPAX B PA3IMYHBIX BApUAHTAX 3TOro Meroaa. [lpumepsl
BBIUMCJIEHUM HCTUHHBIX 3HAUEHUH MOJIIPHBIX KO3()(PUIIMEHTOB MOMIIOMIECHNUS.

Csi3p  BENIMYMH,  XApaKTEPU3YOIIMX  IOTJIOLIAIONIME  CBOMCTBA  CPEJbI
(9KCTIEpUMEHTAIBHO OMpeaeIsIeMbIi KOI(PPUIUEHT MOTJIONIEHUs), ¢ TECOPETUUYECKUMH
BEJIMYMHAMH, XapaKTEPU3YIOIIMMH IOIVIOUIAIOIINE CBOWCTBA 3JIEKTPOHHOM CHUCTEMBI
(MONeKyabpl) COTjJacHO KBaHTOBOM Teopuu. Cuia OCHMIUIATOPA, WHTETPAIbHBIN
KOA((UIIMEHT MOTJIOMICHHUS.

[IpyunHbl HecoONIO/IeHNsT 3aKOHA TOIVIOMIEHUS 3JEKTPOMArHUTHOTO HU3ITyYEHHUS.
[TpeumymiectBa paboTbl C MOHOXPOMAaTUYECKMMHU H3ITydeHUsMHU. llpenensl TOYHOCTH
U3MEpPEHUl BeNMUYUHBl MorjomeHus. VCcToyHMKKM OmMOOK (MHCTpYMEHTANbHbIE U
XUMHYECKHUE).

2. [Ipumenenue cieKTpohOTOMETPUUECKOTO METOIA I U3YUSHHS XUMHUECKUX
paBHOBCCI/Iﬁ B PpCaKmusax KOMHJ’IeKCOO6paSOBaHI/I5I U TOJYYECHUEC KOJIUYCCTBCHHBIX
XapaKTePUCTHK.

TeopeTrueckne OCHOBBI HCIOJB30BAHUS CIIEKTPOPOTOMETPUICCKOTO METOaa  JUIS
U3YYEHUS peakiuid KoMmIuiekcooOpazoBaHusi. CHeKTpopoTOMETPUUYECKHE METOMIbI
ompesieNieHusT KOHCTAHT JUCCOIMAIIMU pPEareHTOB (pacyeTHBIN, TpapUIeCKHil, METO]
KOMap}I). YcraHoBieHHE cOCTaBa KOMILJIEKCHBIX COGI[I/IHCHI/II\/’I pa3IMYHBIMU MCTOdAMMU:
M300€CTUYECKON TOYKH, HW3OMOJSIPHBIX CEpPUH, MOJSPHBIX OTHOIICHWM, CIBHUTA
paBHOBecHsl, JOrapupMHUpOBaHUSA, NpPAMOM JuUHMM AcMmyca U 1ap. MeTomasl
CHEKTPO)OTOMETPUM [JIsi U3YYEHHs peakUuid KOMIUIEKCOOOpa3OBaHUsA: OMNpeIesIeHHe
(I)OpMBI JIMraHzia 1 BHuJa MOHa KOMHHCKCOO6pa3OBaTeHH, BCTyHArOmM1Xx B pCaKHIO; YUCiia
HMOHOB BOJOPOJA, BBIACNSAIOIIMXCSI B pe3ylbTaTe pPEaKIUH KOMILIEKCOOOPa30BaHMUS.
YcranoBneHue yHcia JINTaHJ10B, BXOIALIUX BO BHYTPEHHIOIO chepy
KoMIuIekca. Berancnenne KodhGUIMEHTOB KOHKYPUPYIOMUX (/TTOO0YHBIX) PEaKIUid MPH



KOMILJIEKOOOpa30BaHUU. PacueT KOHCTaHT paBHOBECHS W KOHCTAHT oOpa3zoBaHus. CBs3b
MEX/ly UCTUHHOW U YCIIOBHON KOHCTaHTaMHU.

3. Bb16op onTUMalbHBIX YCIOBH s CIEKTPOPOTOMETPUIECKOTO aHATH3a

1.Tunsl coequHEHH, TPUMEHSIEMbIX B (POTOMETPHUECKOM aHAIIU3E.
2.BpIO0Op OprannuecKkoro peareHTa JJist ONpeaesiieMoro MOHa MeTasuia.
3.3y4yeHue onTUMAaNbHBIX YCIOBHM KOMILJIEKCOOOpa30BaHUS.
4.ITocTOSIHCTBO COCTaBa KOMILJIEKCOB.

5.0npeaeneHue NpOYHOCTH KOMILIEKCOB.

6.YueT BAUSHUSA KOHIICHTPALMU peareHTa

7.Yd4er BIUSHUS KOHIIEHTpaIi HOHOB Bojopoa (pH).

8.Croco0bl yCTpaHEHHS BIUSHUS MEIIAIOIIUX YJIEMEHTOB.

9.00beKTHI aHANIK3A.

4. MeTo/Tbl KOJTMYECTBEHHOTO CIIEKTPOPOTOMETPUUIECKOTO aHATTN3a

OcHOBHBIE 3Talbl CIEKTPOPOTOMETPUUYECKOr0 aHanmu3a. Kiaccudukamuss METofoB
CrocoObl ompezeneHuss KOHIEeHTpauuid. AOGCOMIOTHBIN U AuddepeHInanbHblii METOIbI.
Bapuanter  muddepeHnmanbHoro  Meroga.  Merox  CHEKTPO(POTOMETPUIECKOTO
TUTPOBAHUS, KpPUBBIE TUTPOBAHUS, WHIUKATOPHBIM M OE3BIHIMKATOPHBIN BapHaHTHI.
CnexktpodoToMeTpuyecKue METOAbl aHajlu3a MHOTOKOMIIOHEHTHBIX CHCTEM 0e3
IIPEIBAPUTEIBHOTO pasfeneHus KOMIIOHEHTOB. OKCTPaKIIMOHHO-
cnekTpooToMeTpuueckue MeToAbsl. BpiOOp ycrnoBHIl M3BIEUEHHS  OKpallleHHBIX
KomruiekcoB. [IpousBoaHas crnekTpodoTomMeTpus. 3aKOHOMEPHOCTH, HaOJIroJaeMble B
CIEKTpax MPOU3BOJAHBIX. MEeTO/Ibl perucTpaiuy Mporu3BoIHbIX CIeKTpoB. [IpenmymiecTBa
IPOU3BOJIHON CNEKTPO(OTOMETPUM MO OTHOIIEHUIO K OOBIYHOM CHEKTPO(POTOMETPUH.
Hcnonp3oBaHue f1a3epoB B MOJEKYJISIPHONW aOCOpOIMOHHON crieKkTpockonuu. JlazepHas
tepmonuH3oBast crnekTpockonus (JITC). M3mepenue mnornomarensHOH CIIOCOOHOCTH
anaimmsupyembix pactBopoB B JITC. Kunermueckue MeETOIbl, OCHOBAHHBIE Ha
¢doromerpuueckoM KoHTpoJe. [IpuMeHeHne TuOpuAHBIX METO/I0B.

5. CnexTpodoToMeTpruyIecKre METOAbI OIIPEIeICHUS OT/AEIbHBIX JIEMEHTOB
Oco0eHHOCTH METO/IOB aHajn3a MUKPOKOJINYECTB BemecTB. CrekTpodoToMeTpHuecKre
METO/bI OINpPENEICHUsI HEKOTOPHIX DJIEMEHTOB (QJIOMUHMMN, *Kene30, Tajiuil, KoOanbT,
Maprasel], MeJlb, MOJUO/IeH, HUKEb, PEHUH, peAKO3EMENbHbIE DJIEMEHTHI, TUTAH, [IUHK,
UPKOHUM, KPEeMHUH, MBIIBIK, Gochop U 1p.) B psae OOBEKTOB: CTAIIX, CIUIaBax,
peaKTUBaX, MPOMBIIIJICHHBIX U MIPUPOJHBIX BOAAX, 0COO0 YHUCTHIX BEIIECTBAX.

6 Amnmaparypa
CnocoObl  MOHOXpOMaTH3alMKM Jy4ducTod sHepruu. Kitaccupukanus CcHeKTpambHBIX
npuOOpOB, MX XapaKTEPUCTHKHU: TUCIIEPCHs, pa3pellarolias CIOCOOHOCTb, CBETOCHIIA.
[TpuemHUKN wu3MydeHUs:: (OTOINEMEHTHI, (POTOYMHOXKHUTENH, MOIYIPOBOJIHUKOBBIE
npueMHUKH. DoTosanekrpokosnopumerpsl: DIK — M, ®OK — 56, ®OK — 60, KOK -2;
crektpodotomMeTphl: CO — 5, CO — 4A, CD — 16; peructpupyromniue cneKTpodhoTOMETPhI
U aBTOMaTH4ecKue aHanu3aTopbl. ONTHYECKHEe CXeMbl IPUOOPOB.



4.3.1 IlepeuyeHb 1a00pATOPHBIX padoT

Ne Ne HaumeHoBaHue J1a0opaToOpHBIX padoT TpynoeMkocTh Ouenounnie | @opMupyembie
n/H Pa3nesa u Tembl (uac.) cpeacTBa KOMIETEeHIHH
Bcero N3 nux (MHAUKATOPBI)*
YacoB | MpaKTH4YecKas
MOJATr0TOBKA
1 2 3 4 5 6 7
1 | IlpumeHeHHE 3aKOHA 3JICKTPOMATHUTHOTO 1.llpeumywecmsa hpomomempupogarus npu - YcTHBIT NK nx-4.1
::;ﬁf“” AU PELICHMS 33121 aHATUTHICCKOR | 5 106 gb1cOKOLI MOHOXPOMAMUBAYUL CEEMA orpoc,
2 | 3. Ilpumenenue 2..0Onpedenenue cocmasa u KOHCMAHMbl 6 6 BPITORCHHE
g nabopatopubix | UK nk-4.2
CTIIEKTPO(OTOMETPUIECKOTO METOJIA UISL | YCMOUYUBOCMU KOMNAEKCA HUKEISL C aGoT
M3YyYEHHS] XUAMHUYECKUX PaBHOBECUH B OUMEMUNTUOKCUMOM. P ’
opopmienne | UK nk-s.1
peaKIMsIX KOMIUIEKCOOOpa30BaHUS U OTUCTOR
MOJTyYCHUST KOJIMYESCTBEHHBIX 3. Yemanoenenue cocmasa komniexca VK s
XapaKTePUCTHK aHcenesda ¢ cynbhocanuyuiosol KUCI0mou '
MemoooMm 102apu@dmMupoearus u 6 6
onpeoenieHue Co0epHCanusl yxcene3a
cnocobom ouppepenyuarvro2o
Gpomomempuposarus.
4. M3yuenue peakyuu komniecooopazosanus | 6 6
8aHAOUSL C TIOMOSALIUOHOM.
5.Paznoosicenue cnekmpos no2ioujeHus
KOMNJIEKCO8




[Tpumenenue Ha 2ayccosbl COCMAsIAWUe C 6 6
CIIEKTPO(POTOMETPUIECKOTO METOJIA UTSL | UCHONb308AHUEM KOMNBIOMEPHBIX
M3YYCHHUS XUMHUYECKHX PAaBHOBECUH B nPOCPAMM.
pEeaKIUsIX KOMIUIEKCOOOpa30BaHUS U
MOJIy9EHU ST KOJTHYECTBEHHBIX
XapaKTEPUCTHK
6.MeTobl KOJTMYECTBEHHOTO 6.0npeodenenue pmopa 6 npupoomnvix 6ooax | 6 6
CTIIEKTPO(OTOMETPUIECKOTO aHAIH3a .
7. Kunemuueckas memoouxa onpeoeneHus
Mapaanya no peakyuu OKUC1eHus Kaivyuona | 6 6
HUPEA nepoxcudom sodopooa.
36 36




4.3.2. [lepeyeHb TeM (BONPOCOB), BHLIHOCUMBbIX HA CAMOCTOAITEJIbHOE U3yYeHHe
CaAaMOCTOSITEJIbHOM PadOTHI CTYIEHTOB

Ne n/mt Tema 3ananue dopmupyemas NAK
KOMIIETEHITHS
1 [Ipumenenue 3akoHa Hanucanue otueros no JIP, [1K-4, TTIK-5 MK nk-4.1
3JICKTPOMArHHTHOTO BBITIOJTHEHUE MPAKTUYECKUX
HUH.
W3IIY4CHUS JJIs 3aa
WJIK rix-4.2
perieHus 3ana4y
AHAJIMTUYECKON XUMHUH
2 Br16op onTumManbHbIX Hanucanue otueroB no JIP, I1K-4, 11K-5 MK k51
yCIOBHit LSt BBITIOJTHEHUE MPAKTUYECKUX
3aaHUM.
creKTpodoTOMETpHYIEC
. MK 1ik-53
KHUX OIpeIesIeHui
3 Cnexrpodoromerpuuec | Hammcanue orueros no JIP, [1K-4, TTIK-5

KHNE€ METObI

OIpeICTICHUS

OTACIBHBIX 3JICMCHTOB

BBINOJIHEHUE TTPAKTUYECKHUX
3aJIaHUH.

4.4 MeToanyecKkne yKa3aHHSl [0 OPraHU3allUM CaAMOCTOSITEIbHOH pPaldoThI

CTY/IEHTOB

CamocrosTenpHas paboTa CTYACHTOB, CBSI3aHHAs C HM3YYCHHEM TEOPETHYECKOTO
MaTepuaia mo TemMe J1adopaTopHOU paboThl U 0OPMIIEHUEM OTYETOB IO BBHITIOJHEHHBIM

71a0opaTOpHBIM paboTaM.

N

JaHHBIX MO Ka)Xaoi J'Ia60paTOpHOI7I pa60Te OIMMCAaHbI B MECTOAUYCCKHUX PCKOMCHIAIHUAX,

Cmpykmypa omuema no n1abopamophoiu pabome:

[{enb paboTHLI.
TeopeTnueckas 4acTh.

BrimonHeHne pacueTHbIX, TpadUuecKiX U KOHTPOJIbHBIX 3aJJaHUI B COOTBETCTBUU C

METOJMYECKUMH YKa3aHUSIMHU K KaXkJI0U padore.

BrIBO/1 (Ha OCHOBE TTOJTYYEHHBIX PE3YJIBTATOB).

MGTOHI/IquKI/Ie PEKOMEHAAH 110 BBITIOJIHCHUIO N 06pa60T1<e OKCIICPUMCHTAJIBHBIX

MOJTrOTOBJICHHBIX NMPENOAABATENAMHU Kadeaphl.
4.5. llpuMepHasi TeMATHKAa KYPCOBBIX padoT He NpeaycMOTPEeHO

V. YYEBHO-METOJUYECKOE n NHOPOPMAILIMOHHOE

OBECIIEYHEHHUE JUCHUIIVINHbI




a) OCHOBHAsI JIUTEpPaTypa

1. AToMHO-a06copOuuoHHbIi anaau3 [Tekcr] : yue6. mocobue / A. A. I'anees [u ap.].
- CII6. : Jlans, 2011. - 303 c. : wi. ; 20 cm. - (YueOuuku juist By3oB. CrenuaiibHast
nuteparypa). - bubauorp. B konte rias. - ISBN 978-5-8114-1117-7 : Bcero 16

2. JleoyxoB B. U. ®u3uko-xuMudeckre MeToabl uccienoBanus [Tekct] : yuel. mis
noAroT. 6akanaBpoB U MaructpoB 1o Hamp. 100800 - "ToBaposeaenue" / B. U. JIebyxoB,
A. W. Okapa, JI. I1. [TaBmtouenkoBa ; pen. A. H. Oxkapa. - CII6. : Jlanp, 2012. - 480 c. :
ui. ; 21 cm. - (YueOHuku aiis By3oB. CrnienuaibHas TuTeparypa). - bubmuorp.: c. 479. -
ISBN 978-5-8114-1320-1 :

3. BacuabeB B.II. Ananutnyeckas xumus [ TekcT] : yaeOHUK IJIs CTYI. BY30B,
00y4. 10 XMMHKO-TEXHOJIOT. crel. : B 2 kH. / B. I1. Bacuinbes. - 6-e u3a., crep. - M. :
Hpoda. - 21 cm. - (Beicmiee obpazoBanue). - ISBN 978-5-358-03520-1.

KH. 2 : dusuko-xumuueckue Metoasl ananusa. - 2007. - 383 c. PIJ'I Hp‘e7i VK23, c
371-375. - ISBN 978-5-358-03522-5 reoxum (1) ({%?
4
o

0) 1OMOJIHUTE/IBLHASA JIUTEPATypa ST -
1. AnaauTnyeckasi xumus : yaeOonuk: B 3 T. / pen. JI. H. MockBuH. - M AKaﬂeMI/m
2008 - . - 23 cm. - (Beicuiee npodeccronaibHoe oOpa3zoBaHue: EcTecTBeHHBIC HAYKH). -
ISBN 978-5-7695-3955-8.
T. 2 : MeToibl pa3elieHusI BEIIECTB M THOpUAHBIC MeToAbl aHanu3a / U. T,
3enkeBud [u ap.]. - 2008. - 300 c. : wi. - bubnworp.: c. 294-296. - ISBN 978-5-
7695-3956-5 : Bcero 15
B) CIIMCOK aBTOPCKUX METOAUYECKUX Pa3padoToK
1. Kupnmnos AWM., Iaymuna JLII. Xumudeckuil JIOMHHECLCHTHBIM aHaJIN3
Mertonnueckue ykazanus. Upkyrck: U3a-so UT'Y. 2010.
2. Koponesa I'.H., IMaymuna JLIL, Typxuna JI.A., Xamukosa JLII. Meron
AMUCCUOHHOM (hoTomMeTpun TiameHu. Meroaudeckue ykazanus. Upkyrck: Uzn-so UT'Y.
2010..
3. Koponesa I'.H., laymuna JLIL., Typkuna JI.A., XamukoBa JLII. Mertog
YMHMCCHOHHOM ¢oTomeTpun miamenu. Ilpaktudeckoe pykoBoactBo. Mpkyrck: M3a-Bo
Ury.2010..

F) 6a3bl AAHHbIX, I/IH(l)OpMaHHOHHO-CﬂpaBO‘lHI)Ie N IMMOUCKOBbBIC CUCTEMbI
http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek_1 — 16html
http:/www .krugosvet.ru/.../Himiya analiticheskaya.html
www.windov.edu.ru/window/library?p...

www.novedu.ru

www.newlibrary/ru/.../analiticheskaya himiya/

www.anchem.ru/

ook wndE

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JNCHUIIVINHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:
Kabuner Ne 206 ocnHamen o0OopyaoBaHHEM, KOMIUIEKTaMH IJIaKaToB,

METOIMYCCKUMH  YKa3aHWAMH  IPEJHA3HAUYEHHBIMH  JUII  IPOBEICHUS
71a00paTOPHBIX 3aHATHIH.


http://www.windov.edu.ru/window/library?p
http://www.novedu.ru/
http://www.newlibrary/ru/.../analiticheskaya_himiya/
http://www.anchem.ru/

Ne /i HaumenoBanue KonunuectBo

1. pH — metp pH-410 1

Becso! ananutnueckue Capro 'OCM JIB 210 A 1

Bopsnas 6ans 1
®oroznexrpokosaopumerp KOK — 2 MII
doTtorsiekTpokogopumerp KOK 2
Cnekrpodoromerp Specord UV VTS
Cnekrpodoromerp Specol -11
Crnekrpodoromerp «IIpomakonad I[19-5300 By

PN A~ WIN
A e

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B nporuecce u3ydyeHus QUCUUIUIMHBL MCIOIB3YIOTCS KaK TPaJULMOHHBIE, TaK U
WHHOBAI[IOHHBIC TEXHOJIOTHH, aKTHBHBIC M HHTEPAKTUBHBIE METOMIBI U (HOPMBI OO yUEHHUS:
TEXHOJIOTUS] WITIOCTPATUBHOTO OOBSICHEHHUS C JIEMEHTAMHU IPOOJIEMHOIO H3JI0KEHMS,
TEXHOJIOTHUS TPO(HeCcCHOHATBHO-OPUEHTHPOBAHHOTO 00yYEeHHUS, JIEKIIUU U JTa00PaTOPHBIC
paboThl, KOJIJIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIUil, pellieHHe CUTyallMOHHbIX 3ajay.

HaumeHnoBaHue TeM 3aHAITHIA C HCN0JIb30BAHHEM HHTEPAKTUBHBIX (pOPM 00yUeHuUsI:

®opma / Metoibl Kon-Bo
Ne Tema 3angaTns Bun 3ansaTus
WHTEPAKTUBHOTO OOYUEHHUS 4acoB
[IpumMeHeHue 3aKoHa
3IEKTPOMArHUTHOIO
I'pynmoBas nuckyccus /
1 W3IIYy4EeHUS JJI pelIeHus nabopaTtopHbie Pyl JHCKY 6
. pOJIEBBIE UTPHI
3aJ1a4 aHATUTHYECKOM
XAMUHA
Br16op onTuManbHbIX
YCIIOBHA ISt I'pynmnosas guckyccus /
2 nabopaTopHbIe by Y 12
CHEeKTPO(HOTOMETPUUECKU pOJIEBBIE UTPBI
X ONIpEACIICHUI
Crnektpodoromerpudeck | nmadoparopusle | ['pymmoBas quckyccust /
3 W€ METOJIbI ONIPEACIICHUS POJICBBIC UTPBI 18
OTJIENLHBIX 3JIEMEHTOB
Hroro yacos 36

VIill. OHEHOYHBIE MATEPHAJIbI UISA TEKYHEI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTAIINA

@DOH/IBI OIICHOYHBIX CPEJICTB MO TUCIUTIIINHE TIPEICTABIIACT COOOH KOMIUICKT
BOIIPOCOB JIJIs1 IPOBEJICHUSI TEKYILETO0 KOHTPOJISI U MPOMEXYTOUHON aTTECTAlluU
00ydJaronuxcst MpPeICTaBlICH B JAHHOM pa3elie MporpaMMBbI.

Ouenounbie cpeacrsa (0OC):

Ha3naveHune OLEHOYHBIX CPEICTB TEKYIIETO KOHTPOJISI - BBIABUTH y OOYYaIOIIUXCS
chopmupoBannocts komnereHmid: [1K-4, TIK-5. (MIK nx.a1 ,MAK rxaz, UAK pxs.1, MAKms3)




XapaKTepHCTI/IKa ocC IJIst odecrneyeHus TEKYLIEro KOHTPOJIA 10 JTUCHUIIJINHE

Tema/ HNunexc n oC Conepxanue 3a1aHus
Paznen YPOBEHb

bopmupyemoit

KOMIICTCHIIUHN

nim

JIECKpUIITOpa
ITpumenenune 3axkoHa N 1Krmks.1 VO, Kn, O | Bonpocs! st ycTHOrO ompoca.
3JIEKTPOMAarHUTHOIO Komnoxsuym 1
U3ITy4eHHMs I PeIIeHHs
3a71a4 aHAJTUTHIECKOM
XHMHUH
ITpumenenne UK k-4 VO, Ki, O | Bompocsl U yCTHOTO onpoca
CIIEKTPOPOTOMETPHYECKOTO | ] TKr1xa.2 Kommoxsuym 2
MeToJa Ul H3YUCHHS
XMMHYECKUX PABHOBECHH B
peaKnusax
KOMILIEKCOOOpa30BaHus U
MOJTy4eHHs
KOJIMYECTBEHHBIX
XapaKTEepUCTUK
Br160p onTHManbHEIX WK ks.1 VO, O,Kn | Bonpocsl a1 ycTHOTo ompoca
YCIIOBUH AJIs1 Komnoxsuym 3
CHEKTPOPOTOMETPUIECKIX
onpeaeseHui
Merozst konuaectsentoro | MJIK rx-4.1 VO, Ki, O | Bompocsl U yCTHOTO o1poca
CIIEKTPO(YOTOMETPHYECKOTO | ] TKr1xa.2 Kommoxsuym 4
aHaM3a VK ks
Cnexrpodoromerpuyeckue | M TK k4.2 YO, K, O | Bonpocs! /Ui yCTHOTO orpoca
METO/IbI ONPE/IENIEHUS U1K k5.1 KomnoxBuym 5
OTJICTbHBIX JIEMEHTOB
Anmaparypa HJIK nx-a1 YO,Kn, O | Bonpocs! a1st yerHOro onpoca

Konnoxsuym 6

OueHoYHBIE CPEICTBA TeKyLIeH yClIeBaeMOCTH

KoanokBuym Ne 1

1. 'maBHBIE 3Tanbl U COBPEMEHHBIE TEHACHIIUN PA3BUTHS
CHEKTPO(POTOMETPUYECKOTO METO/Ia AHAIM3A.
2. Ucnionb30BaHue ABYXBOJHOBOH CIIEKTPO(GOTOMETPHUH, CIIEKTPOB MO NEPBOM U
BTOPOH MPOU3BOJAHOM, METOIOB aHAJIN3a MHOTOKOMIIOHEHTHBIX CUCTEM.

3. BnusiHue pa3nnyHbIX (paKTOpOB HA BU CIIEKTPOB MOTJIOUICHHUS (TI0JIS JIUTaH OB,

CBOMCTB PaCTBOPHTEIIA).

4, rayCCOBBI COCTaBJIAIOMIUC CIIOKHOI'O CIICKTPa




KonnokBuym Ne 2

1. Ilpumeps! BEIYMCIIEHUI HCTUHHBIX 3HAYEHUI MOJIIPHBIX K03 uimeHToB
HOTJIOUICHMSL.

2. Cuna ocumyisTopa, MHTETPAIbHBIA KO (QHUIUEHT MOTIIOIICHHUS.

4. ITpuunHbl HECOOIIOIEHUS 3aKOHA MOTJIOLEHUS JIEKTPOMArHUTHOTO U3ITyYEeHHUS.

5. Ilpumenenue creKTpohOTOMETPHUECKOTO METOAA ISl U3YUCHHSI XUMUYECKIX
pPaBHOBECHI B peakLUAX KOMIUIEKCOOOPa30BaHUs U MOIy4YE€HUE KOJTMYECTBEHHBIX
XapaKTEPUCTHK.

KosutoxkBuym Ne 3

1. CnextpodoToMeTpUYECKIEe METOABI OMPEeTICHISI KOHCTAHT INCCOLUAINN
OpPraHUYECKUX peareHToB (pacueTHbIH, rpaguueckuii, Metoq Komaps).

2. YcTaHOBIEHUE COCTaBa KOMIUIEKCHBIX COEIMHEHUHN PAa3INYHBIMU METOJaMHU:
1300€CTUUECKON TOUKH, H30MOJISIPHBIX CEPU, MOJIAPHBIX OTHOILIEHHM, CABUra
paBHOBECHSI, JTOrapUPMHUPOBAHUS, TIPSIMON JIMHUN AcMyca.

KoanoxkBuym Ne 4

1. MeToap! ciekTpooTOMETpHH JUIsl U3yUEHUS peaKliUi KOMILIEKCOOOpa30BaHUs:
ornpeenenue GopMbl IUTaHAa U BUJ1a HOHA KOMIUIEKCOOOpa3oBaTels.
2. Pacyer KOHCTaHT paBHOBECHS U KOHCTAHT 00pa30BaHMUS.

KoninokBuym Ne 5

1. BeiGop onTHUMaIbHBIX YCIOBUHM 1711 CIEKTPO(GOTOMETPUUYECKOTO aHATN3A.

2. MeTo/1bl KOJTMYECTBEHHOTO CIIEKTPOPOTOMETPUYECKOTO aHATIN3A.

3. IlpousBoHast cieKTpopoToMeTprs. 3aKOHOMEPHOCTH, Ha0JIt0JaeMbIe B
CHEeKTpax Mpou3BoAHbIX. [IpermyIiecTBa mpon3BoOAHON CIEKTPOPOTOMETPHUN.

KosnoxkBuym Ne 6

1. Ucnionp30BaHue J1a3epOB B MOJIEKYISIPHOU aOCOPOLIMOHHON CIIEKTPOCKOIHH.
2. CnekTpoOTOMETPUUECKUE METOBI ONIPEACTHUS OTACIbHBIX JIEMEHTOB.
3. Anmaparypa B abcopOIIMOHHOMETPUUYECKUX METO/IaX aHaln3a.

OueHouHbIE cpeICcTBA ISl YCTHOIO OIIpoca

Paspnen 1. [IpuMmeHeHre 3aKOHA MOTIJIOMIEHUS JIEKTPOMAarHUTHOTO U3ITyYEHHUS
AJI PCIICHHUA 3a1a1 aHAJIMTHYECKOM XUMUM.

1.XapakTepucTuka OCHOBHBIX TOHITHH U TEPMUHOB.

2. MonsipHbIif K03 GHUITUEHT TOTIIOMIECHUS; €T0 3HaUYEHUE TS OIICHKH
YYBCTBUTEIHHOCTH PEAKIIHIA, UCTIONB3YEMBIX B CIIEKTPOPOTOMETPUUECKUX METOIaX
aHaJIN3a, U UX MPUMEHUMOCTH JUIsl ONIPEIeIeHHsI KOHLIEHTpallUii BEIIECTB B pacTBOpax B
pa3IMYHBIX BapuaHTax 3Toro Meroza. 3. [lpumepsl BEIYMCICHUM UCTUHHBIX 3HAYEHUN
MOJISIPHBIX KO3((HUIIMEHTOB MOTJIOICHUSI.



4.CBs13b BEJIMUMH, XapAKTEPU3YIOIIMX MOTJIOMIAIOIINE CBOMCTBA CPEJIbI
(9KCTIEpUMEHTANIBHO OIpeesieMblii KO3 (PUIIUEHT MOTIIOUIEHUS ), C TEOPETUUECKUMU
BCIIMYMHAMHU, XAPaKTCPU3YIOIIHUMHU ITOTTIOHIA0IINUEC CBOIICTBa 3JICKTpOHHOI>'I CHUCTEMBbI
(MOJIEKyJIbI) COTJIACHO KBAHTOBOM TEOPHUHU.

5. Cuna ocuuuIsATOpa, HHTETPATbHBIA KOA(P(OUITUEHT IMOTIOMICHHUS.

6.IIprunHbI HECOOI0IeHNS 3aKOHA MOTJIOIIEHHUS AIEKTPOMArHUTHOTO U3JTy4EHUS.

7 IlpenmyrecTBa paboOThI ¢ MOHOXPOMATHYECKUMU U3MydeHusIMH. [Ipenensr TouHocTH
M3MEPEHUI BeIMYMHBI TOMIOMIEeHNs. VICTOUHUKN OIIMOO0K (MHCTPYMEHTANbHBIE U
XUMHYECKHUE).

Pa3znen 2. IlpumeneHue crekTpoOTOMETPUYECKOTO METONA Ui HM3y4YCHUS
XUMHYECKHX pPaBHOBECHMH B peakIusAX KOMIUIEKCOOOpa3oBaHUS M  IOJy4YEHHUE
KOJIMYECTBEHHBIX XapaKTEPUCTHK.

1.TeopeTnueckrie OCHOBBI UCIOIb30BAaHUS CIEKTPOPOTOMETPUUECKOTO METOAA JISI
U3y4YEHHsI peaklMii KOMILIEKCOOOpa30BaHuUs.

2.CnexTpo(oTOMETPUUECKHUE METO/IbI ONPE/IEIIEHNSI KOHCTAHT JUCCOLUAIMN PEareHTOB
(pacueTHbIi, rpaduyeckuii, Metoa Komaps).

3.YcTaHoBieHHE cOCTaBa KOMIUIEKCHBIX COEIMHEHUI pa3IMYHbIMU METOAAMMU:
U300€CTUUECKON TOUYKH, H30MOJISIPHBIX CEPUIA, MOJISIPHBIX OTHOILIEHUH, CABUra
paBHOBeCHS, JOrapu(PMUPOBAHUS, TIPSIMOU JIMHUU AcMyca H JIp.

4.MeTtozbl cIEKTPO(HOTOMETPUH [T U3YUEHUS peakIMii KOMIUIEKCOOOpa30BaHuUA:
omnpezeneHue GopMbl JUTaHa U BUJIa HOHA KOMIUIEKCOOOpa30BaTeis, BCTYNAIOIMINX B
PEaKIMIO; YKciia HOHOB BOJIOPO/IA, BBIIENAIONIUXCS B Pe3yJIbTaTe Peakiuu
KOMILUIEKCO0Opa30BaHusl. Y CTaHOBJICHHE YHCIIA JIMTaH/I0B, BXOSIINX BO BHYTPEHHIOO
cdepy KoMIUIeKca.

5.Beruncnenme ko3pPUIMEHTOB KOHKYPUPYIOLIUX (/TIOOOYHBIX) PeaKIil pu
KOMILJIEKOOOpa30BaHUU.

6. Pacuer KOHCTaHT paBHOBECHS U KOHCTAaHT 00pa3oBaHus. CBsI3b MEX]ly HCTUHHOMN U
YCIIOBHOM KOHCTaHTaMH.

Pazgen 3. BriOop onTHManbHBIX YCIOBHH Ui CHEKTPO(GOTOMETPHUUECKOTO
aHanm3a

1.Tunel coenunennii, NPUMEHAEMBIX B POTOMETPHUECKOM aHAIH3E.
2.Bb160p OpraHuYecKoro peareHra AJis onpeesseMoro HoHa MeTasia.
3.M3yueHne ONTUMAIIbHBIX YCIOBUI KOMIUIEKCOOOpa30BaHMS.
4.ITocTOAHCTBO COCTaBa KOMILIEKCOB.

5.0mnpeneneHne NpoOYHOCTH KOMILIEKCOB.

6.YueT BIMAHNA KOHLIEHTPALlUN PEareHTa

7.Y4er BIUsAHUA KOHIIEHTpalM1 HOHOB Bogopoa (pH).

8.Croco0bI yCTpaHEHHS BIUSHUS MEIIAIOIINX YJIEMEHTOB.

9.00beKThI aHATTN3A.

Pazgen 4. MeTozpl KOTUYECTBEHHOTO CIIEKTPO(GOTOMETPUUYECKOTO aHATTN3a

1.OcHOBHBIE ATaIBl CHEKTPOPOTOMETPUYECKOTO aHAJIH3A.

2.Knaccudukarus METOI0B U CITOCOOBI ONpe/IeIeHUsT KOHIIEHTpaIuii. AOCOTIOTHBIN 1
muddepeHmanbHbI MeToIbl. BapuanTtsl muddepeHantsHoro MeToa.

3.Meron cneKTpopOTOMETPUIECKOTO TUTPOBAHMS, KPHUBBIE TUTPOBAHMS, MHANKATOPHBIN
1 O€3bIHIMKAaTOPHBII BApUAHTHI.



4.CrnektpooTOMETpHUUECKHE METO/IbI aHAJIN3a MHOTOKOMITOHEHTHBIX CHCTEM 0e3
MPEJIBAPUTENILHOTO pa3/IeIeHUs KOMIIOHEHTOB.

5. DKCTpaKIHOHHO-CIIEKTPO(POTOMETPUIECKIE METOIbI. BBIOOp yCTIOBHIA H3BICUCHUS
OKpAIlIEHHBIX KOMILIEKCOB.

6.IlpousBonHas crieKTpooTOMeTpHst. 3aKOHOMEPHOCTH, HAOIIOIaeMBIE B CIIEKTPAX
MIPOU3BOIHBIX. MeToIbl perucTpaluu Mporu3BOIHBIX CIEKTpoB. [IpenmyiectBa
MIPOU3BOIHON CHEKTPO(POTOMETPUH 110 OTHOMICHUIO K OOBIYHOH CIIEKTPOGOTOMETPHH.
7.Mcrionp30BaHKE J1a3epOB B MOJICKYJISIPHON aOCOPOITMOHHOM crieKTpocKonuH. JlazepHas
tepmonuH30Bast criekrpockomnus (JITC). M3mepenue noriomarenbHoi ciocOOHOCTH
aHanu3upyembix pactBopoB B JITC.

8. Kunernyeckne MeTo/1bl, OCHOBaHHbBIE Ha (POTOMETpUYECKOM KOHTpose. [Ipumenenne
THOPUIHBIX METO/IOB.

Paznen 5. CroekrpodoromMerpudeckre METOIbI ONPEACICHUS OTACTbHBIX
3JIEMEHTOB

1.0cOo0CHHOCTH METO/IOB aHAJIM3a MUKPOKOJIMYECTB BEIICCTB.
2.CriekTpo(hOTOMETPUUECKUE METOIbI ONIPEACIICHUS] HEKOTOPBIX 3JIEMEHTOB (QJTIOMUHUM,
Kele30, TaJuIni, KoOallbT, MapraHell, Me/lb, MOJINOJICH, HUKEJb, PEHUH, PEIKO3EMEIIbHBIC
9JIEMEHTBI, TUTAH, IWHK, TUPKOHUN, KPEMHHIA, MBIIIbSK, (hochop u Jp.) B psjae 00BEKTOB:
CTaJIsIX, CIUIaBaX, pEaKTUBAX, IPOMBIIUICHHBIX M IPUPOHBIX BOJIaX, 0CO00 YMCTHIX
BEIIIECTBAX.

Pa3nen 6. Anmaparypa

1.Crioco0bl MOHOXPOMATU3ALIMHY JTYYUCTON SHEPTUH.

2. Knaccuukanus crieKTpajabHbIX MPUOOPOB, UX XapAKTEPUCTUKU: AUCTIEPCHS,
pa3penaronas CriocCoOOHOCTb, CBETOCHIIA.

3.IlpueMHUKH U3TydeHUs: (POTOAIEMEHTHI, (POTOYMHOXKHUTEIH, TOTYIPOBOIHUKOBBIE
MPUEMHHKH.

4.®orosnextpokonopumerpbl: DOK — M, OOK — 56, POK — 60, KOK -2;
cnekrpodoromerpsl: CO — 5, CO — 4A, CO — 16; peructpupyromue cueKTpohoToMeTpbl
U aBTOMaTHYecKHe aHau3aTopbl. ONTHYECKUE CXEMBbI IPUOOPOB.

TemaTuka 3agaHuil 1191 CAMOCTOATEIbHON PadoThI

1. 'maBHBIE TAMbl 1 COBPEMEHHBIE TEHACHIIUHN PA3BUTHUS CIIEKTPOOTOMETPHUECKUX
METOJIOB aHAJIN3A.

2. Ucnonp3oBaHue JIBYXBOJHOBOH CIEKTPO(OTOMETPHH, CIIEKTPOB IO MEPBOU U
BTOPOIl MPOU3BOAHOM, METO/IOB aHAJIN3a MHOTOKOMIIOHEHTHBIX CUCTEM.

3. Biusaue paznudHbix GakTOpOB HA BUJ CHEKTPOB MOTIIOMIEHHUS (II0JIs IMTaH OB,
CBOMCTB PaCTBOPHUTEIIA).

4. I'ayccoBBI COCTaBIISIONINE CII0KHOTO CIIEKTPA.

5. TlpuMepsl BBIYUCIEHUH MCTHHHBIX 3HAYEHUH MOJSPHBIX KOA(G(UINEHTOB
HOTJIOUICHMSL.

6. Cwta ociyuIsITOpa, HHTETPATBHBIN KO3(PPUIIUEHT MOTIIOIICHHS.

7. Ilpu4nHBI HECOOIOICHUS 3aKOHA MOTJIOMICHUS 3JIEKTPOMArHUTHOTO U3ITY4EHUSI.

8. [Ipumenenue crnekTpoOTOMETPUUECKOTO METO/A JUIsl M3YYEHUS XUMHUYECKUX
pPaBHOBECHI B peakIUsIX KOMIUIEKCOOOpa3oBaHUS U TIOJIYYEHHUE KOJMYECTBEHHBIX
XapaKTEPUCTHK.

9. ChekrpodoTOMETpUYECKHE METOJbI OMpEICIICHNUsT KOHCTAHT IHCCOIUAIIIN
OpTraHWYECKUX PeareHToB (pacueTHbIH, rpaduueckuii, Mmetoq Komaps).



10. YcraHnoBieHre cocTaBa KOMIUIEKCHBIX COSAMHEHUHN Pa3IMYHBIMUA METOIAMH:
M300€CTUYECKOM TOUKH, N30MOJIAPHBIX CEpUi, MOJISIPHBIX OTHOIICHUM, CIBUTa
paBHOBECHSI, JTOrapu(PMHUPOBAHUS, IPSIMON JIMHUN AcMyca.

11. Meroas! ciekTpohOTOMETPUH I U3YUCHUSI pEaKuii KOMILIEKCO0Opa30BaHMUs:
ornpenenenue GopMbl TUTaHAA U BIIa HOHA KOMIUIEKCOOOpa3oBaTelsl.

12. PacueT KOHCTaHT pPaBHOBECHUSI U KOHCTAHT 00pa30BaHMUsL.

13. BeiOop onTUMAaNBHBIX YCIOBUMN JJIs CIIEKTPO(POTOMETPHUIESCKOTO aHAIH3A.

14. MeToabl KOJIMYECTBEHHOT'O CIEKTPO(YOTOMETPHUUECKOT0 aHAIH3A.

15. TlpousBomnas coekTpodoToMeTpus. 3aKOHOMEPHOCTH, HaOIromaemMble B
CHEKTpax Mpou3BoAHbIX. [IpermyIiecTBa Mpou3BOIHOM CIEKTPOPOTOMETPHUH.

16. Vicionp3oBaHME J1a3epOB B MOJICKYJISIPHON aOCOPOIIMOHHON CIIEKTPOCKOTIHH.

17. CnextpodoToMeTpruecKre METO bl ONIPEIEICHHS OTACIbHBIX 2IEMEHTOB.

18. AnmmapaTypa B CHEKTPO(POTOMETPUUYECKIX METO/IaX aHAIIN3A.



OneHoYHBIE CpPeICTBA, 00ecneYnBalOIie JUATHOCTUKY COPMHPOBAHHOCTH KOMIIETeHIUI, 3asiBJICHHBIX B pado4eil mporpamme
«CuekTpooTomMeTpu4YecKHe MeTOAbl AHAJIN3a»

Pe3syabrar IMarHocTuku c(pOPMUPOBAHHOCTH
komnerenuuii IJIK nk-4.1; WK rix-4.2;
WK nk-5.1; UK k5.3

IToxa3zaTenaun

Kpurepuu

CooTBeTcTBUHE/
HECOOTBETCTBHE

3HaTh: PU3HYECKIe U MaTEeMAaTHIECKUE MOJICITH,
UCIIOJIb3YEMBIC TPH OTIMCAHUH XUMUYECKUX
SIBJICHUMN

3HATB: TCOPETHUCCKUEC OCHOBBI aHATUTHYCCKON
XMMHH, CYIIECTBO PEAKIHH U MPOLIECCOB
KOMILICKCOOOpa30BaHusl, UCIIOIb3yEMbBIX B
CHEKTPO()OTOMETPHUUECKUX METOIAX aHAIIN3A;
TIPUHITAIE] U OOJIACTH UCTIOIB30BaHUs OCHOBHOTO
3aKOHa MOTJIOMICHHUS SJICKTPOMAarHUTHOTO
u3ny4eHus. iMeTs npenacraBneHne oo
0COOEHHOCTIX 0OOBEKTOB aHAIN3A.

3HaeT MeCTO CIEKTPO(POTOMETPHUIECKUX METOIOB
aHaM3a B CUCTEME HAayK, NPUHIUIIBI IPUMEHEHHS
OCHOBHOTO 3aKOHA CBETOIOTJIOMICHUS s
pellIeHus 3a1a4 aHaJTUTUHIECKON XUMUH,
BO3MOXKHOCTH CIIEKTPO(OTOMETPHUUECKOTO
METOAa JId U3YUCHUA XUMHUYCCKUX paBHOBeCHﬁ B
peaKkuusaX KOMIUIEKCOOOpa30BaHUs U TIOTyYESHUS
KOJINYECTBEHHBIX XapaKTEPUCTHK.

Cran KOJUTOKBIYMBI H OTBETHII Ha BOTIPOCHI
JUISL yCTHOTO coOeceoBaHusl 110
TEOPETUUECKHM BOIIPOCaM Kypca
«CrekTpoHOTOMETPHUCCKUE METOIbI
aHaIN3a»

YmMmern: Gopmanu3oBarts 3a1a4y, BEIOpATH
MOJIXOISAIIYIO MOJICSb 1 00pabaThIBaTh JaHHBIC C
HCIIOJIb30BAHUEM NPUKIIAAHOT'O IIPOTrpaMMHOTO
00eCTICUCHUS;

HCII0JIb30BATh MOJYUYCHHBIC (bI/ISI/I‘-IeCKI/Ie 3HAHUA
MPY UHTEPIPETALNH PE3YIHTATOB XUMUIECKOTO
IKCIICPUMEHTA.

YMeTh: MOAT0TaBIUBATh U3YyYaEMbIC O6’BCKTI)I JJIA

aHau3a, MPOBOIUTH HKCIIEPUMEHTAIBHBIC
HCCIIeIOBaHMS 0 3aJaHHON MeTOAnKe, paboTaTh
Ha annaparype, IpUMEHSIEMON B
CHEeKTPO(POTOMETPUIECKIX METOIaX aHaIN3a,
MPUMEHSTH OCHOBHBIE 3aKOHBI XUMHUH IIPH
00CYXIIEHUH TOJIyYSHHBIX PE3yJIbTaTOB, OQOPMHUTH
OTYET O BHINOJIHEHHOH padoTe.

YMeeT BHIOHpaTh ONTUMATbHBIC YCIOBHS JIJIs
CIEKTPO(POTOMETPUUECKOTO aHAIH3A,
OCYIIECTBIISITh TPOOOMOATOTOBKY PA3ITHYHBIX
00beKTOB, paboTaTh Ha anmnaparype,
HNPUMEHSIEMOM B CIEKTPO(GOTOMETPHYECKUX
METOAaxX aHaJIn3a, MPUMEHATH OCHOBHBIC 3aKOHbBI
XMMHHU TIPU 00CYKICHUN TIOTy4EeHHBIX
Pe3yabTaToB, OPOPMHUTE OTYET O BHIIOTHEHHON
pabore.

BeimonHu Bee 1abopaTopHbie paboThI 1
MNpeaAcTaBuUI OTYCTHI B COOTBETCTBUEC C
yueOHBIM [UIAHOM Kypca.




Baaners: 3HaHUAMEI O GUIUIECKUX, PUIUKO- BrageeT oOmiiMu 3aKOHOMEPHOCTSIMH, 3HaeT aOCOMOTHBIN U TU(QepeHITHaTbHbIC

XUMHYECKUX U MATEMATHYCCKAX MOJIEISX, a TAKKE N3YYCHHBIMHU B paMKax aHAJINTHYCCKOMN XHUMHH, CIT0COOBI OMIPEACIICHN KOHICHTPAIINNA
06 OTpaHMYEHUAX U TPAHHUIAX MX TPHMEHUMOCTH BJIaJICCT MECTOAaMH KOJIMYECCTBCHHOI'O BEUICCTB, BJIAACET MpUCMaMHU pacyeTa
o CHeKTpO(l)OTOMeTpI/I‘IECKOI‘O aHaJIHu3a PE3yIbTAaTOB aHAJIA3a. 3HaeT yCJIOBUA
IpU OMMMCAaHUU PA3TITUIHBIX XUMHUYCCKUX SIBJICHUU. o
B HCOPraHM4YCCKNX U OPraHNUYICCKUX COCAUHCHUH, TIpOBCACHUA CHeKTpO(l)OTOMeTpI/ILIeCKI/IX
JJaaeTh: T THYCCKHUMH IT TABJICHUAMU 9 v
A€ eopve e penc © MCTOIO0JIOTHUCHU BI)I60pa METOAa aHa/In3a, UMECT ONpEeaACICHNU, TpaBUja U MOPSAOOK
aHAJITICCKON XUMUH, OCHOBAMH CI)I/ISI/IKO HaBBIKH €0 IPUMCHCHUS IPU IIPOBCACHUA TIPOBCIACHUA aHalin3a.

XIMHYECKIX METOJIOB aHAIIN3a HEOPTaHNIECKHUX U
OpraHUYECKHUX COSAUHEHUN, METOI0JIOTuEN
BbIOOpa a0COPOIIMOHHOMETPHIECKOTO METOa
aHalM3a, UMETh HABBIKH €T0 MPIMEHEHHS TIPH
MPOBEICHUH AHATUTHYCCKUX PEeaKIuil s
OTpEICIICHUS 3JICMEHTOB B PAa3JIMUHBIX 00BEKTAX.

AHAJIUTHYCCKHUX peaKHI/Iﬁ JJIA OTIPEACJICHUA
DJIEMEHTOB B Pa3JIMIHBIX 00BEKTax.

CTYJIEHT JIOJI’KEeH BHITIOJTHUTH BCe TabopaTopHbie paboThl, opopmuTh oTueT. (Kaxxaas maboparopHas paboTa OleHUBaETCsI MAKCUMYM 5 0aslioB.).
OtBetuTh Ha Bornpockl KomnokBuymoB u YcTHOro onpoca (OTBEThI OIIEHUBAIOTCS MaKCUMYM 110 3 Oaia).

Jlis monydeHus J0MycKa K 9K3aMeHY CTYACHT JoJKeH HaOpaTh MUHUMYM 40 6aisios.



KpunTepun oneHuBanusi pe3yJbTaToB 00y4eHHUs IS MOJTYYeHHSs
AONYCKA K 9K3aMeHY:

1. Heobxomumo BBIOJHUTE 6 sabopaTopHbix pabor. Kaxknmas pabora
OIICHUBAETCA MakKCUMyM Ha 5 6ayioB. OIeHUBAETCS] TEXHUKA BHITIOJIHCHHSI,
odopMIIeHHE OTYETOB.

2. Tlpemycmotpeno 6 cobecenoBanuii. Kaxkmas Tema orieHUBaeTCs MAKCUMYM Ha
5 Gamnos.

JlaGoparopHasi paboTa CYMTAETCS BBIIIOJIHEHHON €CIIH:
1) mpenocTaBiieH NTUCHbMEHHBIN OTYET M0 JJAO0OPaTOPHOU padoTe, BHIMOIHEHHbIN
M0 YCTaHOBJICHHBIM TPEOOBAHUSIM;

2) IpUCYTCTBYET 3aIHMCh O BHIMIOJIHEHUH PaOOTHI B )KypHAJE MPErogaBaTelis Win
MPUCYTCTBYET MOAIMKCH MPENOABATENSI B IPOTOKOJIE BHIMOJIHEHUS Ta00paTOPHOIH
paboTel cTyneHTa. Bo Beex apyrux ciydasx paboTa CYUTAeTCs HEBBITIOTHCHHOM.
OTBETCTBEHHOCTH 32 HEBBIMOJIHEHHE YCTAHOBICHHOT'O KOJIMYECTBA JIAOOPATOPHBIX paboT
MOJTHOCTBIO JICXKHUT HA CTYICHTE.

J1J1s TIOJTy4eHust IOIyCKa K 3K3aMEeHy Heo0X0JMMO Ha0paTh MUHUMYM 40
0ajioB.

OueHouHble cpeacrea aJis HpOMG)KyTO‘lHOﬁ aTrrecranmu - 3K3aMeEH.

IIpumepHBbIii NepedyeHb BONPOCOB K IK3aMeHYy

1. I'naBHbIE 3Tarnbl u COBPEMEHHBIE TEHCHIIUU pa3BUTHUSA
CHEKTPO(POTOMETPUYECKMX  METOJIOB  aHalM3a:  HUCIOJb30BAHME  JIBYXBOJIHOBOM
CHEKTPO(OTOMETPHUH, CHEKTPOB MO MEPBOM M BTOPON MPOM3BOAHOMN, METOJA aHalIM3a
MHOTOKOMIIOHEHTHBIX CHCTEM.

2.  Tlornomiaromme CHUCTEMBI, HCIOIB3yeMble B KOJHMYECTBEHHOM AaHAJM3E,
OCHOBaHHOM Ha MeTojie a0COpPOLMOHHONW CIEKTPOCKOMHMM, U XapakTep HMX CHEKTPOB
MOTJIOUICHMSL.

3.  Buusnue pazauuHbIX (GakTOpoB (T0JIE€ JMraHia, CBOMCTBA PACTBOPUTEIIS)
Ha BUJ CIIEKTPOB IMOTJIONIEHUS. |'aycCOBBI COCTABIISIIOIINE CIOKHOTO CIIEKTPa

4.  CoBpeMeHHbIE TEHJEHIMHM HCIOJIb30BAHUS B CIEKTPO(HOTOMETPHUUECKUX
METOJlaX aHalMu3a pa3HOJMTaHIHBIX KOMIUIEKCOB, MAaKpOMOJEKYJI U CBOOOJHBIX
pasuKalloB, CMEIIAHHBIX CPE U METOJ1a BO3HUKAIOIINX PEAreHTOB.

5.  XapakTepucTHKa OCHOBHBIX TEPMHHOB. MOospHbI  KO3hdUIIUEHT
MOTJIOUIEHMS]; €r0 3HAaYEHME JUISl OLIEHKH YyBCTBUTEJIBHOCTH pEaKLUi, UCIOIb3YEMbIX B
CHEKTPO()OTOMETPHUUECKUX METOJAX aHajih3a, U MX NPUMEHUMOCTH JUIsl ONpeesieHus
KOHIIEHTPALlMU BEILECTB B pacTBOPax B pa3iIMYHBbIX BapHaHTax 3Toro Merona. Ilpumepst
BBIUMCJICHUHM UCTUHHBIX 3HAUEHUN MOJIIPHBIX KO3()(PHUIIMEHTOB MOTIIOMICHHUS.

6. CBs3p BENMYMH, XapaKTEPU3YIOIIMX MOIJIOIIAIOIINE CBOMCTBA Cpeibl, C
TEOPETUUYECKUMH BEIMYMHAMH, XapaKTEPU3YIOIIUMHU MOTJIOUIAI0IINE CBOMCTBA CUCTEMBI
COIIaCHO KBaHTOBOW Teopuu. Cuia ocuIIsTOpa.

7.  IlpuumHbl HecoONIONEHMs] 3aKOHA MOIJIOLICHUS 3JIEKTPOMArHUTHOIO
U3ITy4EHUS.

8.  CrnexTpodoToMeTpudecKre METOAbI ONPEIEIEHUs] KOHCTAHT IUCCOLUAINN
OpPraHUYECKUX peareHTOB (pacueTHbIN, rpaduueckuit, metoq Komaps)

9.  VYcraHOBJIE€HHE COOTHOLICHHUS KOMIIOHEHTOB B KOMIUIEKCHBIX CO€AMHEHUSX
Pa3IMYHBIME METOAAaMU: HM300ECTHYECKOW TOYKH, H3OMOJIIPHBIX CEepUi, MOJISPHBIX
OTHOIIICHUH, CIIBUTA PaBHOBECHS, JIOTapU(PMUPOBAHUS, TIPSIMOM IMHUU AcMyca.



10. Ompenenenne (GopMbl TUTraHAa U BHAAa MOHA KOMIUIEKCOOOpas3oBaTels,
BCTYMAIOIIMX B PEaKIHMI0 KOMIUIEKCOOOpa30BaHMSA;, YHCIAa HOHOB  BOJOPOJA,
BBIJICIISIONIUXCS B PE3YJbTATE ITUX PEaKIHA.

11. Bperuucinenue  kKod3QPUIMEHTOB  KOHKYPUPYIOIIUX  PEaKUUd  IMpHU
KOMILIEKCO0Opa3oBaHuu. Pacyer KOHCTaHT paBHOBECHUS M KOHCTAHT 00pa30BaHMUS.

12.  OcHoBHBIC 3Tambl CHEKTpOGOTOMETpUUYECKOro aHanuza. Knaccudpukarus
METOZIOB U CIOCOOBI OIpeneNeHusl KOHIeHTpanuil. Yerblpe BapuaHTa H3MEpEHUS
BEJIMYMHBI ONTHYECKON TUIOTHOCTHU U MPOLIEHTA IPOIMYCKAHHUS.

13. JIuddepenumanpHplii MeTOH ONpeAeNeHUS OONBIINX KOHIICHTPAIHA
BEIIIECTB.

14. CnekrpodoTomMeTpruuecKre METOIbI aHATN3a MHOTOKOMIIOHEHTHBIX CHCTEM
0e3 mpeaBapUTEILHOTO pa3/iesieHns KOMIIOHEHTOB.

15. DOkcTpakUHMOHHO-CHEKTPOYOTOMETPUUECKUNA METO/I.

16. IlpousBognas cnekTpodoToMeTpus. 3aKOHOMEPHOCTH, HAOIIOAaeMbIE B
CHEeKTpax TIPOW3BOAHBIX. BapuaHTBl HW3MEpEeHHs HMHTEHCHBHOCTH IIOJIOC CIEKTPOB
MPOU3BOIHBIX. MeTOIbI pErucTpaliy MPOU3BOIHBIX CIIEKTPOB.

17. Hcnonws3oBanue Ja3epoB B MOJICKYJISIPHOM abCcopOIIMOHHON
CHeKTpocKomnuu. JlazepHas TepMOIMH30BasE CIEKTPOCKOMUSI.

18. KwuHnerndeckwe MeETOIbI, OCHOBAaHHBIE Ha (POTOMETPHYECKOM KOHTpOJIC.
[TpumeneHue THOPUAHBIX METOJIOB.

19. OcoOeHHOCTH  METOIOB  aHadM3a  MHUKPOKOJIUYECTB  BEIICCTB.
CrektpodoToOMETpUYECKUE METOBI ONIPEACTICHUSI HEKOTOPBIX SJIEMEHTOB: ATFOMUHUM,
KeJe30, TaJuThid, KoOaIbT, MapraHel, Melb, MOJIMO/ICH, HUKEIb, PEHUH, peIKO3eMeIIbHbIC
AJIEMEHTHI, TUTAaH, IUHK, LIUPKOHUH, KpEeMHHH, MBIIbIK, Gochop B psAae OOBEKTOB:
CTalsiX, CIUIaBaX, PEaKTHBaX, MPOMBIIUICHHBIX W TMPHPOTHBIX BOJAX, 0COO0 YHCTBIX
BEIIIECTBAX.

20. BpiOOp ONTUMAIBHBIX  yCIOBHH  JUISI  CIIEKTPOPOTOMETPUUYECKOTO
OTIpeIeNIeHUs: TUMBI COCAUHEHUH, MPUMEHAEMBIX B (DOTOMETPHUUECKOM aHaIM3€; BHIOOD
OpPraHUYeCKOTO peareHTa; n3ydeHne ONTUMAIbHBIX YCIOBUH KOMILIEKOOOpa30BaHusI.

21. Amnmaparypa B CEKTpo(OTOMETpHYECKUX MeToJax aHanuza. Onrudyeckue
CXeMBbI IpUOOpPOB.

IMpumep 3K3aMeHAIIMOHHOTO OUJIETA

MHWHOBPHAYKHU POCCHUHU

(denepabHOe rocyrapcTBeHHOE
Oro/1:KeTHOE 00pa3oBaTebHOe
yupexxkaeHue BhIcLIero 00pa3oBaHus
«MpKyTCKHUH rocyiapCcTBEHHBIN
YHUBEPCUTET»
(®Ir'bOY BO «HT'Y»)
DaKkyJabTeT/UHCTUTYT

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Jucnuminaa CrnekTpodoToOMETPUYECKUE METOIBI aHAIH3A

Hanpasnenne noarotoBku 04.04.01 Xumus

1. Tlornomaromre CUCTEMBI, UCIIONIb3YEMbIE B KOJUYECTBEHHOM aHAJIN3€, OCHOBAHHOM
Ha MeTo/ie a0COPOLIMOHHOM CIIEKTPOCKOINH, H XapaKTep UX CIIEKTPOB MOTJIONIECHUSI.



2. Brruucnenue KO3 PHUIIEHTOB KOHKYPUPYIOLIUX peaxkuuit npu
KOMIUIEKCOOOpa3oBaHuU. PacueT KOHCTAaHT paBHOBECHS U KOHCTAHT 00pa3oBaHusl.

[Temarornyeckuii pabOTHUK N.0.®amunus
(moamucs)
3aBeayronuii kadenpoit 1.0. ®amnnus
(momnuck)
« » 20...T.

KpnTeplm OICHUBAHHUA OTBECTOB HA JK3aMCHCE:

OuneHka «Hey10BJ1eTBOPUTEIbHO)
(dbparMeHTapHOe 3HaHUE TIPEAMETA, OTCYTCTBHE YMEHUN U HABBIKOB IPUMEHEHUSI METOJI0B
U TIOJIXOJIOB U3y4aeMOM AUCHIUILINHBI IPU PellleHnr y4eOHbIX 3a1ad . (MeHee 50 6anoB)

OneHka «y10BJI€TBOPUTEIbHO»

HECHCTEMATU3UPOBAHHBIE 3HAHUS MPEIMETa, YaCTUYHO CHOPMHPOBAHHBIC
YMEHHS ¥ HaBBIKM NPUMEHEHUS METONOB M IMOJXOJ0B M3y4aeMOW IUCHUIUIMHBI IMPU
peteHnn yueOHbIX 3ama4. (50-69 6amios)

Onenka «xopomo»

B IIeJIOM, Cc(OpPMHUpPOBAHHBIE, HO COJEpKaIlNe OTACIbHBIE MPOOebl 3HAHUS
npeaMeTa, yMEHHE NPUMEHSATb METOAbl M MOAXOAbl H3y4yaeMOH JUCHMIUIMHBI MpU
pemeHnn y4eOHBIX W MPAaKTUYECKHX 3aJad ¢ MHUHUMAIbHBIM KOJHYECTBOM OIITHUOOK
HEMPUHIMITHAIBHOTO XapaKTepa, HaIW4Yhe HABBIKOB IMPUMEHEHUs METOJIOB M MOAXOJIOB
U3y4aeMOi JUCIUILTHHBI IPH PEIICHNH YUeOHBIX U IpaKkTHYecKuX 3a1a4. (70-85 Gamios).

Onenka «OTINYHO»

copMHpOBaHHBIC " CHCTEMaTH3UPOBaHHbIE 3HaHUS npeamMera,
cOpMHpOBAHHBIE YMEHUS M HaBBIKM NMPUMEHEHHS METOJ0B M MOJIXOAO0B HM3ydaeMoil
JMCIUILIMHBI IPU PEIICHUN YUYeOHBIX U TpakTHYeckuX 3amad. (86-100 Gamion).

[Iporpamma cocrtaBieHa B cooTBeTCTBHMM ¢ TpeboBanusmu PI'OC BO  mo
HanpasieHuo noarotoBku 04.03.01 Xumwusi.

PaspabGorumk: ,_ 7
' l,,\&/ . JOIICHT I".H. Koponesa
Ny, Lo

[Iporpamma paccMoTpeHa Ha 3aceﬁﬁ/1/1<aq)e)1pm AHATUTUYECKON XUMHH

npotokos Ne 4 ot «13 » mas 2022 r.,

3aB. kadenpoii, mpodeccop A.T'. IlpoiigakoB

s o
Hacmosawas npoepamma, ne modicem dbims'60cnpoussedena Hu 8 Kakou ghopme b6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopvl-paspabomuuka npocpammsi.






