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Conepxanue

Crp.
I. enu u 3amaum AUCIUTUTHHBI (MOJTYJIs)

II. Mecro mucuummnb! (Moxyisi) B ctpykrype AOITOIL.
[II. TpeGoBaHus K pe3yibTaTaM OCBOSHHS JTUCIMILIHHBI (MOTYJIs)
IV. Copepxanue U CTpYKTypa AUCLUMILIMHBL (MOTYJIs)

4.1 Conepsxanue IMCUMILIAHBI, CTPYKTYPHPOBAHHOE M0 TEMaM, ¢ YKa3aHHEM
BUAO0OB yqeﬁm,lx 3aHATHH U OTBEACHHOI'0O HA HUX KOJIUYECTBA aKaJAeMHUYECCKHUX YacoB

4.2 [Inan BHEayqAUTOPHON CaMOCTOATEILHON PabOThI 00yUYaIOIIUXCS 110
JTUCIUIUINHE

4.3 Copepxanue yueOHOTo MaTepuana

4.3.1 IlepeueHb ceMHUHAPCKUX, MPAKTHYECKUX 3aHATUN U 1a00OpaTOPHBIX
pabor

4.3.2. [lepeueHb TeM (BOIPOCOB), BLIHOCUMBIX Ha CAMOCTOSITEIHHOE
M3YyYEHHE B PaMKaX CaMOCTOSITEIbHON pabOThI CTY/IEHTOB

4.4. MeToan4ecKkue yKazaHus 10 OPraHU3aIMu CAMOCTOATEIbHOMN
paboTHI CTYIEHTOB

4.5. [lpumepHas TeMaTuKa KypcoBbIX padoT (IIPOEKTOB) (VKazams npu

HAIU4uLL)

V. YueOHO-MeTOANYECKOE u nH(pOpMaITMOHHOE oOecrieuenne
TUCIUTITMHBI (MOJTYJIs)
a) NepeveHb JIUTEPATyphl
0) nepuoauUecKue U3AAHUS (VKA3ameb npu Heobxo0umocmu)
B) CITMCOK aBTOPCKUX METOJMUECKUX Pa3pabOTOK (VKazamb npu
Hanuyuu)
r) 0a3bl JaHHBIX, TOMCKOBO-CIIPABOYHBIE M HHGOPMAITHOHHBIC CHCTEMBI

V1. MaTeprallbHO-TEXHUYECKOE 00eCTIeYeHUE TUCITUTUTHHBI (MOTYIIS)

6.1. YueGHo-1aboparopHoe 000py10BaHHE:
6.2. IlporpamMHoOe oOecrieueHue:
6.3. TexHuueckue 1 ANEKTPOHHBIE CPEICTBA OOYUEHUS:
VII. O6pazoBarenbHbIe TEXHOIOTUH
VIII. OuenouHble MaTepHabl sl TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM

aTTecTaluu



1. HEJIM U 3AJAYA JUCHUITJINHBI

Ilenp - O3HAKOMWUTH CTYAEHTOB C TEOPETUYECKUMH OCHOBAMH, BO3MOKHOCTSIMH,
00JIacThI0 TPUMEHEHHMS M alnapaTypod, MPUBUTH HABBIKM IPAKTHUYECKOTO
UCTOJb30BAHUS  CIIEKTPOPOTOMETPUYECKMX METOJOB aHajiu3a Uil peIieHUs
QHAIMTUYECKUX 3aJad, a TaKXkKe Ul peleHUs 3a]ad HCCIeOBATEeNIbCKOIO U
IIPOU3BOJCTBEHHOI'O XapaKTepa.

3amaun - CTYIEHTBl JOJDKHBI OBJAQJEeTh TpHeMaMu paboThl B  Pa3IMYHBIX
HaNpaBICHUAX,  yINIyOUTh  3HAHMUA, YMETh  MPAaBWIBHO  NIPUMEHATH U
COBCPUICHCTBOBATH MCTOJUKH, pa3p2163.TBIBaTB HOBBIC W BBIIOJHATE PAa3JIMYHBIC
XMUMHKO-aHATUTHIECKUE HWCCIICAOBAaHMS B COOTBETCTBHH C ITOCTaBICHHOW Iepen
HUMH Hay9HOU MPOOIEMO.

II. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

YyeOnass mucruiuimHa « CHekTpooTOMETpUYECKUE METOIbl  aHATU3a»
OTHOCUTCSI K dYacTd, (opMHpyeMoll ydyacTHHKaMu 0Opa30oBaTeNIbHBIX OTHOILICHUH,
snekTuBHBIC nucuummuHel b1.B.J1B.02.01.

Jlig u3ydyeHusi JaHHOW yuyeOHOM TUCIUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS U
HABBIKK, (OpMHpyeMble MPEAlIeCTBYIOMUMU auciuiuimHamu: «Heopranudeckas
XUMUS», «AHaIuTHUecKas Xumus», «Duszuueckas xumus», «KomiougHas Xumus»,
«Oprannueckas xumus», «Maremaruka», «MareMaTH4ecKas TEOpHsl DKCIEPUMEHTa,
«®Du3nKa» Ha IPEbIIYIIEM YPOBHE 00pa30BaHus.

[Tepeuens mocnenyrOmuX Y4eOHBIX AUCHUIUIMH, AT KOTOPBIX HEOOXOIMMBI
3HAHWS, YMEHUS W HaBBIKH, (POpPMHUpPYEMBbIC JaHHOW y4eOHOW IUCIUTUIMHOW: IS
BBITIOJIHEHUST KBATM(PUKALMOHHBIX paboT u  (opMupoBaHUs MPOQecCHOHATBHBIX
KOMIIETECHIINH.

III. TPEBOBAHUA K PE3YJIbTATAM OCBOEHMA
JANCHUITINHBI

[Iporiecc ocBOEHUS MTUCIUIUIMHEI HAMIPABJICH Ha (DOPMHUPOBAHKE IEMEHTOB CIIETYIONINX
komnereHuii B coorBeTctBuM ¢ @I'OC BO u OIl BO mo manHoMy HampaBi€HUIO
noarotoBku 04.04.01» Xumus», npouie: HAy4HO-TEXHOJIOTUUYECKUH.

Hepeqem, IUVIAHUPYEMBIX Pe3yJbTAaTOB oﬁyqennﬁ Mo TUCHUILIMHE, COOTHECEHHBIX ¢ HHANKATOPaMHA
JOCTHKeHUs] KOMIeTeHIuii

Komnerenuust NuankaTopbl KOMIETEHIUI Pe3yabTaThl 00yueHust
IIK-4 UK x4 YMeTh MOATrOTaBIMBATH H3ydaeMble
Crioco6GeH mpoBOIUTH [IpoBoguT 00BEKTHI JUII aHaJIM3a, paboTaTh Ha
SKCIIEPUMEHTAIBHBIC U 9KCIIEpPUMCHTAIbHBIC COOTBETCTBYIOIIEH ammaparype,
pacYeTHO-TEOPETHIECKHE HCCIICOBAHUS 110 3aJaHHOI HCTIONB3YeMOH TIPH  BBITIOJTHEHUH
HCCIIEIOBaHMSA 10 3aJaHHOM TeMe B BEIOpaHHOM 001acTi SKCIIEpUMEHTA
Teme B BEIOpaHHOI o0nacTu XUMHUU
XUMUH, XUMUUECKON
TEXHOJIOTUU UJIK CMEXHBIX C NKks» Baaners: HaBbIKaMu 00pabOTKH
XUMUEH HayKax IIpoBoauT pacuetHo- MIOJIYYE€HHBIX PE3yJIbTaTOB C
TEOPETUUECKUE HCTOJIb30BaHUEM CTaHIAPTHBIX
HCCIIeIOBaHUs 10 3aJaHHOU METOJIOB (METOJIUK), HABBIKAKMH
TeMe B BEIOpaHHOM 001acTH COCTaBIIEHUS IPOTOKOJIOB
XUMHUU. HCTIBITAHUN, OTYETOB O BBITIOJIHEHHOU
paboTe 1o 3a7aHHOi GopMme




IIK-5
CnocoOeH Ha OCHOBe
KPUTUYECCKOTO aHAIN32
pesyasratoB HUP onennBath
MePCICKTHBEI HX
MPaKTUIECKOTO MPUMEHECHHS U
MIPOJIOIHKEHUS PaboT B
BBIOpaHHOW 00JaCTH XUMUH,
XAMHYECKOH TEXHOIOTHUH HITH
CMEXKHBIX C XUMHUCH HAyK

UK s 1
KpI/ITI/I‘IeCKI/I aHaJIM3UpyeT

MOJTyYCHHBIC PE3yIIbTATHI
HCCIIeTIOBAaHUM B BHIOPaHHOM
00J1aCTH XUMUH, BBISBIIIET
JIOCTOMHCTBA U HENOCTATKU U
COITOCTABJISIET C
JUTEPATYPHBIMH JaHHBIMU

UK s 3
AHanu3upyer pe3yJbTaThl

UCIIBITAaHUH CBHIPbS,
IIPEKYpCOpPOB, FOTOBOIL
MPOJYKIIUH; OLIEHUBAET
CTEIIeHb MX COOTBETCTBUS
HOPMATHBHBIM JOKYMEHTaM
(cTramapTaM u
TEXHOJIOTHIECKAM
perIamMeHTam)

3HATh: TCOPETHUYCCKUE OCHOBBI
AHATUTHYCCKON XUMUH, CYIIECTBO
peakIuii ¥ MpoLeccoB
KOMITIEKCOOOpa30BaHus, CIOCOOBI
OIIEHKH TIOTPEITHOCTH H3MEPAEMBIX
XapaKTEPUCTHK BEIIECTB U
MaTepHaJIOB, ICTOYHUKH OITHOOK
TIPH UCTIOJIE30BAaHUH BEIOPaHHOTO
METOJIa UCCIICIOBAHHUS

YMeTh: MNPpUMCHATH OCHOBHBIC
3aKOHbI XUMUU TIPU 06CY)K,H€HI/II/I
TMOJYYCHHBIX PE3YyJIbTATOB,
OILICHUBATD MOTPCIIHOCTU
N3MEPSCMBIX XapaKTCPUCTUK
BCLICCTB U MAaTCpUaioB, UICTOYHUKHA
OIITHOOK IIpH UCITIOJIB30BaAHUN
BBI6paHHOFO MCTOaa UCCICOAOBAHUA

IV.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

O0beM TUCHMILIMHBI COCTaBJIsAeT 3 3a4eTHLIX eauHuI, 108 yacos,
B ToM 4ucJe 0,5 3aueTHBIX equHUI, 18 yacoB Ha 3k3ameH. U3 HuXx
NpaKTH4YecKasi MoAroToBka 54 yaca.
®opmMa NPOMEKYTOYHOM aTTEeCTALMH: IK3aMeH
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4.3. COAEP’)KAHUE YYEBHOI'O MATEPHUAJIA

Copeprkanue pa3iesioB U TEM JAUCIUIUIMHBI

Beenenue
CnexktpodoToMeTpuiecKre METO/IbI aHanM3a (¢poTokomopumeTpus "
cnekTpooToMeTpusi) B AHATUTHUYECKOW XUMHUU. [TlaBHbIE ATambl M COBPEMEHHOE
TEHJECHUWHW  Pa3BUTHS  3TOrO0  METOJA:  HCIOJIb30BAHHUE JIBYXBOJIHOBOM
CHeKTpo(OTOMETPUH, CIEKTPOB MO TEPBON W BTOPOW MPOM3BOAHON, METO/Aa aHAIM3a
MHOTOKOMIIOHEHTHBIX ~ cucTteM. lIpenmmymecTtsa  merToma:  HpOCTOTa,  BBICOKAs
BOCTIPOM3BOJANMOCTh, YIOOCTBO WCIIOJIb30BAHHUS B aBTOMATH3AIlMM aHAIUTHYECKOTO
KOHTPOJIA.

[Tornoniaroniue cUCTEMbI, UCIOJIB3YEMbIE B KOJUYECTBEHHOM aHAJIU3€, OCHOBAHHOM
Ha MeToje aOCOpOLMOHHOW CIEKTPOCKOINMU, U XapakKTep HUX CIEKTpoB. BrusHue
pa3nuuHbIX (hakTOpoB (TIONSL JIMTAHAOB, CBOWMCTBA PACTBOPHUTEINS) HA BHUJA CIEKTPOB
NOTJIoIIeHNs. ['aycCoBBI COCTaBIAIOMINE CIOXKHOTO crnekTpa. COBpeMEHHbIE TEHICHIIMU
UCIIOJIB30BAHUSL B ATHUX METOJAX Pa3HOJUTAHJHBIX KOMILUIEKCOB, MaKpOMOJEKYI U
CBOOOJHBIX PaJMKAIOB, CMEIIAHHBIX CPEJ] U METO/1a BOZHUKAIOIIUX PEareHTOB.
1. IlpumeHeHue 3aKOHA MOIJIOUIEHUS SJIEKTPOMArHUTHOTO W3JIYYCHHS JUIsl PEIICHUS
3a/1a4 aHAIMTUYECKON XUMHUH.

XapakTepucThKa OCHOBHBIX TIOHATHH W TEpMHHOB. MoJsipHbI K03 dUIIUEeHT
norjiomeHud; €ro 3HauCHUC 1JId OLUCHKU YYBCTBUTCIBHOCTH peaKuHﬁ, HCIIOJIb3YCMbIX B
CHEKTPO(OTOMETPHUUECKUX METOJaX aHaliu3a, U UX MNPUMEHUMOCTH JUIsl ONpEelelIeHUs
KOHIICHTpALU{ BEIIECTB B PACTBOPAX B PA3IMYHBIX BapHaHTax 3Toro meroga. IIpumepsr
BBIUMCJICHUM HCTUHHBIX 3HAYEHUIH MOJISIPHBIX KO3 PHUIIMEHTOB MOTIOLUICHHUS.

CBsi3p  BEJIMYMH,  XapaKTEpPU3YIOIIMX  IOIJIOLIAIOLIME  CBOMCTBA  CpEJbI
(3KCTIEpUMEHTAIBFHO OMpeaeasIeMblii KOd(PPHUIIMEHT TMOTJIOMEH!s), ¢ TEOPETUUYECCKUMH
BCIIMYMHAMHU, XAPAKTCPU3YIOIIHMMU TIOTTIOHIAr0NINC CBOMCTBA BHGKTpOHHOﬁ CHUCTEMbI
(MOJIEKyJIBI) COTJIAaCHO KBaHTOBOWM Teopuu. Cuia OCHWUIATOpPA, HWHTErPaIbHbIN
KO3(PHUIMEHT MOTIOIICHUSI.

[IpyunHbl HEcOONMIOEHNS 3aKOHA MOTJIOMICHUS 3JIEKTPOMArHUTHOIO H3JIyYEHUS.
[IpeumymiectBa paboThl ¢ MOHOXPOMATHYECKUMH H3iydeHHsMH. [Ipenensl TodyHOCTH
U3MEpPEHUIl BENMYMHBI MoriomeHus. Vcrounuku ommOOK (MHCTPYMEHTAJbHBIE W
XUMHYECKHUE).

2. [IpumeneHue ceKTpoHOTOMETPHUECKOTO METO/Ia JUISl H3yUEHUST XUMHUYIECKHUX
paBHOBECHI B pEaKIMIX KOMIIEKCOOOPAa30BaHMUS M TOJYYEHHE KOJIWYECTBEHHBIX
XapaKTePUCTHK.

Teopernueckre OCHOBBI HCIIOJIB30BAHUSI CIEKTPOPOTOMETPUUYECKOTO MeToha s
U3YYCHUS peakuuid KOoMIUIeKcooOpazoBaHus. CHeKTpOohOTOMETPUUYECKUE METOIBI
onpezeNeHus: KOHCTaHT JTUCCOLMAIMU DPEareHTOB (pacyeTHbIM, rpapuuecKuii, MeTon
KOMapH). YcraHoBieHHe cOCTaBa KOMILIEKCHBIX COG,Z[I/IHGHI/Iﬁ pa3InYHbIMU MCTOdAMMU:
M300€CTUYECKON TOYKH, W3OMOJISIPHBIX CEpUM, MOJSPHBIX OTHOIICHWH, CIBUTA
paBHOBecHsl, JorapupMHUpOBaHHsA, NpAMOM nuHMM Acmyca U JAp. MeToasl
CHEKTPO)OTOMETPUMN MJISi U3YUYEHUS peakUuid KOMIUIEKCOOOpa30BaHHUA: OMNpEIeIeHHe
q)OpMBI JIMraizaa 1 BuJa noHa KOMHJ’IGKCOOGpaBOBaTeJISI, BCTYHAOIMX B PCAKIUIO, YUCJIa
HMOHOB BOJOPOJA, BBIACISAIOIIMXCS B pE3yJlbTaTe pPEaKIMH KOMILIEKCOOOPa30BaHMUS.
YcraHoBneHue YHcia JINTaHJI0B, BXOJALINX BO BHYTPEHHIOIO chepy
KoMIuiekca. Berancnenne ko3 GUIMeHTOB KOHKYPUPYIOMHKX (/TOO0YHBIX) peakiuii mpu



KOMILJIEKOOOpa3oBaHUHU. PacyeT KOHCTAaHT paBHOBECHUS M KOHCTAaHT oOpa3oBaHus. CBs3b
MEK1y UCTUHHOM U YCIIOBHOM KOHCTAHTaMHU.

3. BeiOop onTUManbHBIX YCIOBUN AJIsl CIEKTPO(HOTOMETPHUUECKOTO aHAIIN3A

1. Tunsl coennHEHUH, TPUMEHIEMBIX B (JOTOMETPUYECKOM aHAIM3E.
2.Bb100p OpraHn4eckoro peareHTa AJs OIpeesseMoro HoHa MeTaa.
3.M3yueHne ONTUMANIBHBIX YCIOBUI KOMIUIEKCOOOPa30BaHMS.
4.IToCTOAHCTBO COCTaBa KOMIUIEKCOB.

5.0mnpenenenye NpoOYHOCTH KOMIIIEKCOB.

6.YdeT BIUSHHS KOHIICHTPAIIMU peareHTa

7.V4eT BIUSHUS KOHIEHTpAaUK HOHOB Bogopoaa (pH).

8.CriocoObl ycTpaHEHUS BIMSHUSA MELIAOIIUX IEMEHTOB.

9.00beKThI aHAIIN3A.

4. MeTopl KOTMYECTBEHHOTO CIIEKTPO()OTOMETPHUECKOTO aHAIN3a

OcHoBHBIE 3Tamnbl CHEKTpodOoTOMETpUYECKOTo aHanmu3a. Knaccudukamus METOIOB U
CHOCOOBI OTpENeCHUs] KOHIICHTpauuil. AGCONMIOTHBIN U AudQepeHInanbHbIi METOIBI.
Bapuanter  muddepenmuansHoro  Meroma.  Meron  CeKTpo(OTOMETPUYECKOTO
TUTPOBAHUS, KPUBBIE TUTPOBAHUS, WHIUKATOPHBIM M OC3BIHIUKATOPHBIA BapHaHTEHI.
CnextpodoToMeTpUYecKUe METOAbl aHajli3a MHOTOKOMIIOHEHTHBIX CHCTeM 0e3
IpeIBapUTEILHOTO pazneneHus KOMITOHEHTOB. OKCTpaKLIMOHHO-
cnektpooTromerpuueckue MeTojbl. BpIOOp ycnoBUil M3BIEUEHUS  OKPAIICHHBIX
KomIuiekcoB. [IpousBoaHas crnekrpodoTomMeTpus. 3aKOHOMEPHOCTH, HAOII0JacMble B
CHEKTpax  MPOM3BOAHBIX.  MeToAbl  perucTpaly  HPOU3BOJHBIX  CIEKTPOB.
[IpeumymiecTBa MPOU3BOJHOM CHEKTPOPOTOMETPUM TIO OTHOLICHHIO K OOBIYHOU
crnektpodoromeTpun. Mcmonp3oBaHWE J1a3epoB B MOJEKYJSIPHOW aOCOpOIMOHHOM
cnekrpockonuu. Jlazepnas TtepmosmnzoBas cnekrpockonus (JITC). Wsmepenue
MOTJIONMIATENILHON cTIocoOHOCTH aHanu3upyembix pactBopoB B JITC. Kunernueckue
METO/bI, OCHOBaHHble Ha (oToMeTpuueckoM KoHTposie. IIpuMeHeHne TUOPUAHBIX
METO/JIOB.

5. CriextpooTOMETpHUYECKUE METOIBI ONIPEIEIICHUS OTACTBHBIX JIIEMEHTOB
Oco0eHHOCTH METO/IOB aHaln3a MUKPOKOJIWYECTB BemecTB. CrekTpodoToMeTprudecKue
METO/BI OTPENCICHUS HEKOTOPBIX DJIEMEHTOB (QJIFOMUHHIMA, JKeJe30, Tajulni, KoOajbT,
Maprasel], MeJlb, MOJTUO/ICH, HUKEJb, PEHUH, PEAKO3EMENbHBIE dJIEMEHTHI, TUTAH, [IUHK,
[IUPKOHUN, KPEMHHH, MBIIBIK, Gochop u ap.) B psjge OOBEKTOB: CTANAX, CILIAaBaXx,
PCaKTHUBAX, IPOMBIIIJICHHBIX U IPUPOAHLIX BOAAX, OC060 YUCTHIX BEIICCTBax.

6 Annapatypa
Criocobbl  MOHOXpOMaTH3alMK Jy4yHCTOM »Hepruu. Kiaccupukamus CHeKTpaltbHbBIX
npuOOpOB, MX XapaKTEPUCTUKHU: IUCIEPCHs, pa3pellaronias CrnocoOHOCTh, CBETOCUIIA.
[MpuemMuukn wu3aydeHUs: (OTOIEMEHTHI, (OTOYMHOXKHUTEIH, MOJYIPOBOJAHUKOBBIC
npueMHuku. dorosnexkrpokosopumerpel: POK — M, ®IK — 56, ®OK — 60, KOK -2;
cnekrpodoromeTprl: CO — 5, CD —4A, CD — 16; peructpupyromie cneKTpohoToMeTphbl
U aBTOMaTHYeCKHe aHanu3aTopbl. ONTHYECKHE CXeMbl IPUOOPOB.
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4.3.2. [lepeuenb TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE U3yYeHHEe CAMOCTOSATEIbLHOM
padoTHI CTY/ICHTOB

Ne i/m Tema 3amanue dopmupyemas HNIK
KOMITETEHITUS

1 IIpumenenue 3akoHa Hanucanue otaeros 1o JIP, [1K-4, IIK-5 I/II[K K-4.1
IIEKTPOMATHHTHOTO BBITIOJTHEHHE MTPAKTUIECKUX 3aJIaHUH.
W3ITyYeHUS IS PeIICHUS
337124 aHAITUTHYECKOH WK x4z
XUMUH

2 Br16op ontumanbHBIX Hanwucanue otueros no JIP, I1K-4, ITK-5
YCIOBHIA JUIs BBIMOJIHCHUE PAKTUYCCKUX 33 TaHHH. UK 1ic.s.
CHEKTPO(POTOMETPUICCKUX
omnpeneneHun

3 CriektpohoTOMETpHUECKHE Harmicanune otuetos 1o JIP, IK-4, TIK-5 WK k.53
METO/IbI ONPELCICHHS BBIMOJTHEHUE PAKTUYCCKUX 3aIaHHH.

OTACJIIBHBIX DJICMCHTOB

4.4 MeToanyecKkne YKa3aHHMs 10 OPraHM3allMM CAaMOCTOSATEJbHOH pPadoThI
CTYEHTOB

CamocTtosaTenbHass paboTa CTYIEHTOB, CBsI3aHHAs C M3YYEHHEM TEOPETUYECKOTO

MarepHaia o TemMe J1abopaTopHoil paboTel M OPOPMIICHHEM OTYETOB IO BBHIMOJIHEHHBIM
n1abopaTopHBIM paboTam.

Cmpykmypa omuema no n1abopamopHou pabome:
[{ens paboTHI.
TeopeTnyeckas 4acTh.
BrimonHeHne pacueTHbIX, TpaduuecKX U KOHTPOJIbHBIX 3aJJaHUI B COOTBETCTBHUH C
METOJIUYECKUMH YKa3aHUSAMH K Kaxa0u padore.
BriBoj (Ha OCHOBE MOTYYEHHBIX PE3YJIBTATOB).

MGTO,Z[I/I‘-IGCKI/IG PCKOMCHAAI WU 10 BBIITOJIHCHUTO U 06pa6OTK€ SKCIICPUMCHTAJIbHBIX

JAHHBIX MO0 Ka)XI0H 1abopaTopHOIl paboTe OmucaHbl B METOJUYECKUX PEKOMEHIAINX,
MOJITOTOBJICHHBIX MPeTnoaaBaTeNsiMu Kadeapsl

4.5. llpumepHasi TeMATHKA KYPCOBBIX PadoT (IPOEKTOB) (npu Hanuyuu) HET




¥. YYEFHO-METOJAYECKOE U HMHO®OPMAILIMOHHOR
OBECIIEYEHUE TUCHUITJIMHBI

a) OCHOBHAs JINTEPATYPA

1. ATomHo-aGcopOunonnbiii ananus [Texcr] © yue6. nmocodue / A. A. [anees [u
ap.]. - CHO. : Jlans, 2011. - 303 c. : un. ; 20 M. - (YueGHUKH a1d By30B. CrienuansHas
uTepatypa). - bubnmorp. B kowiie rnas. - ISBN 978-5-8114-1117-7 : Bcero 16

2 JleGyxon B. M. ®usuko-xumnueckre METOAbI HCCIETOBAHUS [Texcr] : yue6. mus
noaror. bakanaBpos u MarucTpos 1o namp. 100800 - "Tosaposeaenue” / B. Y. JleGyxoB,
A. W. Oxapa, JI. I1. TlaBniouenxosa ; pex. A. Y. Okapa. - CI16. : Jlanb, 2012. - 480 ¢. :
WL 5 21 eM. - (YueOHuku s By308. Ceuuaibaas auTeparypa). - budmuorp.: ¢. 479. -
ISBN 978-5-8114-1320-1 (4 2k3.) 2020 r. (5 5K3.)

0) nonoHHMTEbHAN JIUTEPATYpa
I. AnannTudeckas xumus : yue6uuc: 8 3 1. / pex. JI. H. Mocksun. - M. - AKajiemus,
2008 - . - 23 cwm. - (Beicwiee nmpodeccuonanboe 06pasosanue: EcTecTReHHbIC HayKu). -
ISBN 978-5-7695-3955-8.
T. 2 : Metone! pasnenenus Bewects u ru6punbie MeTo b ananmsa / V. I,
3enkesnd [u 1p.]. - 2008. - 300 ¢, : wi. - Bubmuorp.: ¢. 294-296. - ISBN 978-5-

7695-3956-5 : Bcero 15 ~
B) CIIHCOK ABTOPCKHX METOHYECKHX Pa3patoToK , ; R
1. Kupwios AWM., Ilaymuna JLII. Xumuueckuii JIIOMUHECLICHTHEIR  aHanus

Meronuueckue ykasanus. Upkyrek: M3g-so UTY. 2010,

2. Koponesa I''H., Ilayanna JLIL., Typxuma JIL.A., Xamkosa JLIT. Meton
SMHCCHOHHON (DOTOMETPHH IaMeHH. MeToauueckye ykasaHus. Hpkytek: M3a-so UT'Y.
2010..

i Koponesa I''H., Ilaynuna JLIT., Typxuwa JI.A., Xamukosa JLIT. Meron
OMHUCCHOHHON (HOTOMETpHH MIamMeHu. [IpakTuueckoe pyKOBOACTBO. Mpxyrck: Usn-so
Ury. 2010..

r) 0a3bl AaHHBIX, HHQOPMALHOHHO-CIPABOYHbIE U IIOHCKOBBIC CHCTEMBbI
http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek 1 — 16html
http://www.edu.ru/db/portal/spe/archiv.htm
http:/www.krugosvet.rw/.../Himiya analiticheskaya.html
www.windov.edu.ru/window/library?7p...
www.novedu.ru
www.newlibrary/ru/.. /analiticheskaya himiva/
www.anchem.ru/
www.geocities.com/novedu/sprav.htm
www.ximicat.com/index.php?...chemanalytica.com/-
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V. MATEPHAJIBHO-TEXHUYECKOE

JACIATLITAHBI

6.1. YueOHo-1a00paTOpHOE 000pYyA0BaHUE:

OBECIIEYEHHUE

Kabuner Ne 206 ocHamen oOopydoBaHMEM, KOMIUIEKTAaMH IUIAKaTOB,
METOJMYECKUMH yKa3aHUSMU MpeAHAa3HAUEHHBIMU JJISl IPOBEIEHUs TaO0PaTOPHBIX
3aHATHI.
Ne n/mn HanmeHoBaHue KonunuectBo

l. pH — metp pH-410 1

2. Becor anammtiaeckue Capto 'OCM JIB 210 A 1

3. Bonsinast 6ans 1

4. ®dotoanextpokosopumerp KOK — 2 MIT 1

5. ®doroanexrpokosopumerp KOK 2 1

6. Cnexrpodoromerp Specord UV VTS 1

7. Crnekrpodoromerp Specol -11 1

8. Cnekrpodoromerp «IIpomdkonad [13-5300 By 1

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mpouecce nzydeHHs IUCHUIUIMHBI UCHOJIB3YIOTCS KaK TPaAULUOHHBIE, TaAK U
WHHOBAI[MOHHBIC TEXHOJIOTHH, aKTUBHBIC M HHTEPAKTUBHBIC METOABI ¥ (POPMBI 00YUCHUSI:
TCXHOJIOTHUA HWIUIIOCTPATHBHOTO O6’b$ICHeHI/I}I C JJIEMCHTaMU HpOGHeMHOFO HU3J1I0KCHHUA,
TEXHOJIOTHS TPO(HECCHOHATEHO-OPUEHTHPOBAHHOTO OOYUCHHMSI, JIEKITUH U JTA0OpaTOPHbBIC
paboThl, KOJITOKBUYMBI, pa300p KOHKPETHBIX CUTYallU, pEIICHUE CUTYaIlMOHHBIX 3a/1a4.

HauMeHoBaHMe TeM 3aHSTHII C MCTIOJIb30BAHUEM HHTEPAKTUBHbBIX (l)OpM oﬁyqemm:

®dopma / MeToas Komn-Bo
Ne Tema 3anaTus Bun 3ansatusa
WHTEPAKTHBHOTO O0yUCHUs 4acoB
[IpumMeHeHHe 3aK0HA
QJICKTPOMArHuTHOI'O prHHOBa;{ JUCKYyCcCHUs /
1abopaTopHbIE 6
U3IYYCHUS IS PEIICHUS POJIEBBIC UTPBI
3a7a4 aHAJTUTHYCCKON XUMUHU
Br100p onTUMaTbHBIX
YCIOBHiT ISt I'pynnosas auckyccus /
nabopaTopHbIe 12
CHEKTPOPOTOMETPUICCKUAX POJIEBBIC UTPBI
onpeiesIeHu !
CriekTpohoTOMETpHUIECKHE nabopaTtopHbIe ['pymnmoBas IUCKyCCHs /
METO/IbI OPEICIICHHUS pOJIEBEIE HTPHI 18
OTCIIbHBIX 3JICMEHTOB
Hroro yacos 36




VIII.LOOEHOYHBIE  MATEPHAJIbBI JUII TEKYLIEIO KOHTPOJISI W
MPOMEKYTOYHOM ATTECTAIIMA

@DOH/IBI OIICHOYHBIX CPEACTB MO JUCHIUILIAHE MPEACTABIISIET COO0M KOMIUIEKT
BOIIPOCOB JIJIs1 IPOBEICHUSI TEKYILETO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTalluu
00ydJaronuxcst MPeICTaBIICH B JAHHOM Pa3fiesie MPOTPaMMBI.

Ouenounnle cpeacrsa (0OC):

OneHouHble CpeACTBA TEKYIIErOo KOHTPOJs (GOPMHUPYIOTCS B COOTBETCTBUU C
[onoxxeHnreM o GaJUIbHO -PEUTUHTOBOM cHcTeMe yHUBepcuTeTa. HazHaueHne OreHOYHbIX
CPEACTB TEKYLIEro KOHTPOJS - BBIABUTH Yy OOydaromuxcs c(HOPMHUPOBAHHOCTH KOM
nerenuuii: 1IK-4, 1TIK-5 (MK jxq.1 AAK a2, YAK st MK xs.3)

TemaTuka 3axaHuii 119 CAMOCTOSITEIbHON PadoThI

1. ['1aBHBIE JTaIlbl u COBPEMEHHBIE TEHJICHLIUH pa3BUTHUsA
CHEKTPO(POTOMETPUUECKUX METOJIOB aHAIIN3A.

2. Wcnonp3oBaHue NBYXBOJTHOBOW CHEKTPOGOTOMETPHH, CIIEKTPOB IO TEPBOM U
BTOPOI MPOU3BOAHOM, METO/I0B aHAJIN3a MHOITOKOMIIOHEHTHBIX CUCTEM.

3. Biusnaue paznuysHbix GakTOpOB HA BUJ CHEKTPOB MOTJIOMIEHUS (I10JIs JIMTaH/IOB,
CBOICTB pacTBOPUTEIS).

4. I'aycCcOBBI COCTABJISIIONIME CIOKHOTO CIIEKTpa.

5. Ilpumepsl BBIYMCICHUH HWCTHHHBIX 3HAYCHUH MOJAPHBIX K03 duiueHTon
MOTJIOIICHMUS.

6. Cuta oCMIIIATOPA, HHTETpaIbHBINA K03()(PUIIMEHT MOTIIOImEeHHS.

7. IlpuunHbl HeCOOTIOCHHS 3aKOHA MOTJIOIIEHUS JIEKTPOMAarHUTHOTO U3ITyYEHUSI.

8. IlpumeneHne crneKTpohOTOMETPHUECKOT0 METO/A Ul M3YUYCHUS XUMHYECKHX
paBHOBECHI B pEaKIMIX KOMILIEKCOOOPAa30BaHMUS M TOJYYEHHE KOJINYECTBEHHBIX
XapaKTEPUCTHK.

9. CrnexkTpopoTOMETpUYECKHE METOABl OIpeIeieHHs] KOHCTAaHT JUCCOLMALUU
OpPraHUYeCKUX peareHTOB (pacueTHbIH, rpaduueckuit, meron Komaps).

10. YcranoBieHre coctaBa KOMIUIEKCHBIX COEIUHEHUIN Pa3IMYHbIMUA METOJIAMM:
N300€CTHUECKON TOUYKH, N30MOJISIPHBIX CEPUA, MOJISIPHBIX OTHOIIECHHH, CABUTa
paBHOBecCHsI, TIOTapu(PMUPOBAHHUS, IPSIMOM TUHUU AcMyca.

11. Merons! CHEKTPO(POTOMETPUHU JUIS U3y4eHUs peakuuit
KOMIUIEKCOOOpa3oBaHus:  ompeneneHue  (opMbl  JIMraHga W BHUJA  HOHA
KOMIUIEKCOOOpa30oBaTes.

12. PacyeT KOHCTAaHT paBHOBECHS U KOHCTAHT 00pa30BaHMS.

13. Bo16op onTUMaNIbHBIX YCIOBHH U1 CEKTPOPOTOMETPUIECKOTO aHAIH3a.

14. MeTo1bl KOMMYECTBEHHOTO CIIEKTPOPOTOMETPHUICCKOTO aHATH3A.

15. TlpousBognas cnekTpodoToMeTpHs. 3aKOHOMEPHOCTH, HaOIIOZaeMble B
CHeKTpax mpou3BoHbIX. [IpenmyiiecTBa npou3BoAHOMN CIEKTPOPOTOMETPHUH.

16. Ucnonp3oBaHue J1a3epoB B MOJIEKYIISIpHON aOCOPOLIMOHHOM CIIEKTPOCKOIINH.

17. CiektpooTOMETpHUIECKHUE METO/IBI OTPEICICHUS OTACIbHBIX dJIEMEHTOB.

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

OueHovHbIe cpeacTBA IJIs1 IPOMEKYTOYHOM aTTeCTALMHU - IK3aMeH.
IIpuMepHBbIii epeYyeHb BONPOCOB K IK3aMeHY

1.  T'maBHbIE STambl u COBPEMEHHBIE TEHJICHLIUU pa3BUTHS
CHEKTPO(OTOMETPUYECKHX  METOJOB  aHalIM3a:  HUCIOJb30BaHUE  JABYXBOJIHOBOM



CIeKTpO(OTOMETPHUH, CHEKTPOB MO TEPBOM W BTOPOH MPOU3BOJHOM, METOJA aHaW3a
MHOTOKOMIIOHEHTHBIX CHCTEM.

2. Tlornomaroniye CUCTEMBI, HCIOJNb3yeMble B KOJIWYECTBEHHOM aHAU3E,
OCHOBaHHOM Ha MeToje a0COpPOLMOHHOM CIIEKTPOCKONHMM, U XapakTep HX CIEKTPOB
MOTJIOLICHHUS.

3.  BuusHue paznuuHbiX (akTOpoB (T0J€ JUTaHAa, CBOWCTBA PACTBOPHUTEIN)
Ha BUJ CIIEKTPOB IMOTJIOIIEHHUS. ['ayCCOBBI COCTABIISIIOIIME CIOXKHOTO CIIEKTpa

4.  CoBpeMeHHbIE TEHIEHIIMH HCIOJb30BAHUS B CIEKTPO(HOTOMETPHUUECKUX
METOJaX aHaliM3a pa3HOJIMTaHAHBIX KOMIUIEKCOB, MAaKpOMOJIEKYJ1 U CBOOOJHBIX
paIuKaioB, CMEIIAHHBIX CPell U METO/1a BOSHUKAIOIIUX PEareHTOB.

5. XapakTepuCTHKa OCHOBHBIX TEPMHHOB. MOSIpHBIH  KOXhHUIIHEHT
MOTJIOIEHHS; er0 3HAYCHHE Ui OLIEHKU YYBCTBUTEIBHOCTH PEAKIUi, UCTIOIb3yEeMBIX B
CHEKTPO(OTOMETPHUUECKUX METOAAX aHaln3a, U MX MPUMEHUMOCTH JJIsi ONpPEeICHUS
KOHIICHTPALMU BEUIECTB B PACTBOPAX B PA3JIMYHBIX BapuUaHTax 3TOro merona. [Ipumeps
BBIUMCICHUM UCTUHHBIX 3HAYEHUIH MOJISIPHBIX KO3(P(PHUIIMEHTOB MOTIOLUICHHUS.

6.  CBs3p BeIMUYMH, XapaKTEPU3YIOIIMX IOIVIOIIAIOIINE CBOWCTBA CPEIbl, C
TEOPETUUECKUMH BEIMYMHAMH, XapaKTEPU3YIOIMMHU MOTJIOMIAIOINE CBOMCTBA CHUCTEMBI
COIIAaCHO KBaHTOBOM Teopuu. Cuia ocIusTopa.

7.  IlpuuuHbl HECOONIOAEHUS 3aKOHA IMOTJIOLIEHHUS AJIEKTPOMArHUTHOTO
U3ITyYEHUS.

8. CmektpodoTomMeTpuiecKkre METOAbl ONpeesIeHNs KOHCTAaHT AUCCOIAINH
OpPraHUYeCKUX peareHTOB (pacueTHbIH, rpadudeckuit, meron Komapsi)

9. VYcraHoBineHHME  COOTHOILIEHUS  KOMIIOHEHTOB B  KOMIUIEKCHBIX
COCAMHEHUSAX PA3IUYHBIMA METOJaMHU: M300€CTUYECKON TOUYKH, M30MOJISIPHBIX CEpHIA,
MOJIIPHBIX OTHOILIEHHM, CABUIa paBHOBECHUS, JIOTapU(PMHUPOBAHUSA, TNPSMON JTHUHHUH
Acwmyca.

10. Omnpenenenue (GopMbl JHTaHIa W BUJA HWOHA KOMILIEKCOOOpa3oBaTels,
BCTYNAIOIIMX B PEAKIMI0O KOMIUIEKCOOOPa30BaHMs; YHCIa HOHOB  BOJAOPOJA,
BBIJICTISIIOUINXCS B PE3YJAbTATE 3TUX PEaKLUi.

11. Bbluncnenne  Kod3(Q(OUIMEHTOB  KOHKYPUPYIOIIMX  PEAaKUUH  IpH
KOMILIEKCO0Opa3oBaHuu. PacueT KOHCTaHT paBHOBECHS U KOHCTaHT 00pa30BaHUSI.

12.  OcHoOBHBIE 3Tambl CHEKTpopoTOMETpUUYecKoro aHanuza. Kimaccuduxarms
METOJIOB W CIOCOOBI OIpefeNieHus KOHILeHTpauuidl. YeTblpe BapuaHTa H3MEPEHHUS
BEJIMYMHBI ONTHYECKON TNIOTHOCTH M MPOLEHTA MPOITYCKAHHSL.

13. JuddepeHnumanbablii MeTOA ONpEACTCHUs OONBIINX KOHIIEHTPAIHI
BEIIIECTB.

14. CnektpodoTOMETpUYECKHE METOABl aHallM3a MHOTOKOMIIOHEHTHBIX
cucTeM 0e3 MpeIBApUTENILHOTO Pa3IeIeHIs] KOMIIOHEHTOB.

15. DKCTpakMOHHO-CIEKTPOPOTOMETPUUECKHI METO/.

16. TlpousBomnas crekTpodoToMeTpusi. 3aKOHOMEPHOCTH, HAOJI0/IaeMbIC B
CHEKTpax IPOU3BOAHBIX. BapuaHTBl HU3MEpEeHUs HMHTEHCHBHOCTH IIOJIOC CHEKTPOB
MPOU3BOJIHBIX. METO/IbI perucTpaiiy Npou3BOAHBIX CIEKTPOB.

17. MHcnonp3oBaHue  ja3epoB B MOJIEKYJISIPHOM abcopOIMOHHOM
CHEeKTpocKomnuu. JIazepHas TepMOIMH30Bask CIEKTPOCKOIHSI.

18. Kwunernyeckue METObI, OCHOBaHHBIE Ha (POTOMETPUYECKOM KOHTPOIIE.
[Tpumenenne ruOPUAHBIX METOJIOB.

19. OcobeHHOCTH  METOAOB  aHAJINW3a  MUKPOKOJIMYECTB  BEIIECTB.
CrnexkTpodoToMeTpruyecKue METOAbI ONPEAETICHUS HEKOTOPBIX 3JIEMEHTOB: aTIOMUHUM,
KeIne3o0, raJulnid, KoOanbT, MapraHeln, Meb, MOJIUOACH, HUKEIb, PEHUH, pelIKO3eMelIbHbIC
AJIEMEHTHI, THTaH, IUHK, IUPKOHUH, KPEMHHUH, MBIMbIK, (pochop B psme OOBEKTOB:
CTaJsIX, CIUIABaX, PEAKTHUBaX, MPOMBIIUICHHBIX M TNPUPOAHBIX BOJAX, OCO00 YHCTHIX
BEIIIeCTBAX.



20. Boiop onTHManbHBIX  YCIOBHH I CHEKTPOGOTOMETPUYECKOTO
OTpENIENIEHNUs: TUIIBI COETUHEHUH, IPUMEHSIEMBIX B (DOTOMETPHYECKOM aHalIu3e; BBIOOD
OpPraHH4€eCKOr» peareHTa; H3y4eH’e ONTUMAIBHBIX YCIOBHI KOMITIIEKO0Opa3oBaHHUS.

21.  Anmnaparypa B cieKTpoh)OTOMETPHUECKUX MeToJax aHaiu3a. OnTHUeCKue
CXEMBI IpUOO 10B. )

Kpu' epuu onieHHBaHHSI 0TBETOB Ha IK3aMeHe:

Ounerika «HEy0BJIETBOPUTETbHO»

(bparmMeHTapHOE 3HAHHE MIPEAMETa, OTCYTCTBHE YMEHHUM U HABBIKOB IIPUMEHEHHUS
METOJIOB H I10,1X010B H3y4aeMOW AUCIMIUIMHBI TIPH PEIIeHUH yueOHBIX 3a1a4 (MeHee 50
OasoB).

Ouer ka «y10BJIETBOPUTEIbHO»

HECUCTEMATU3UPOBAaHHBIE 3HAHUS IIPEIMETA, YACTUYHO C(HOPMUPOBAHHBIE
YMEHHS M HaBLIKH IPUMEHEHHSI METOJIOB U ITOAXO0J0B H3y4aeMON AUCLUIUIUHBI [IPH
peleHny yuyeOHsbIX 3aaa4 (50-69 6amoB).

Oner ka «xopommo»

B L€, M, CQOPMUPOBAHHBIE, HO COJIEPIKAIIHe OTAeNbHbIE IPOOEsbl 3HAHUS
IpeIMETA, YM "HUE IPUMEHSITH METOABI U MOAXOAbI U3y4YaeMOU TUCIUIUIMHBI IIPU
pELIEHUH ydet HbIX U MPAKTHYECKUX 3a/1a4 ¢ MUHUMAJIbHBIM KOJTMYECTBOM OLIMOOK
HEIPUHIUIING [BHOTO XapaKTepa, HAIWYHe HaBBIKOB MPHUMEHEHUSI METOJIOB U II0IX0I0B
U3y4aeMOH 11 CIIUIUIMHBI P PELICHHH YIeOHbBIX U MpakTHuecKkux 3axad (70 - 85
6aJsoB).

Ouer xa «OTIHIHO»

coj 1MpOBaHHBIE U CUCTEMaTH3UPOBAHHBIE 3HAHUS IIPEAMETA,
chopMHpOBati ible yMEHHUS ¥ HABBIKK IPUMEHEHHS METO/IOB H ITOJIX0JI0B U3y4aeMOM
JUCLHUIUIMHBI [IPH PELICHUH Y4eOHBIX U IMpaKkTHyeckuX 3amad (86-100 6ayios).

[Iporpam: ‘a coctaBneHa B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC BO no
HanpasieHuk noarotoBku 04.03.01 Xumwus.

Pa3zpaboTumk:
NE e ‘ JIOIEHT I".H. Koponepa
/
[IporpaMma piccMOTpeHa Ha 3ace[aHuu Kadeaphl aHaTUTHIECKOH XHMUH

«10» anmpenst 1021 r., mporoxomn Ne 4 &

3aB. kadeapoi . mpodeccop A.T'". TlpoiinakoB

Hacmoswasn npo-pamma, ne modicem Gvimb 60CNpOU36eOeHd HU 8 KaKol (popme be3 npedsapumenbHo2o

NUCOMEHHO20 PaspeuLenus Kagheopul-paspabomyuxa npospammoi.



