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YTBepxkaeHa Ha 3acCeTaHUH Y4eOHO-METOANYECKOM KOMUCCHH
dakynbrera XUMHUH U BBICOKHUX TEXHOJOTHMA —
npotokost Noe 7 « 24 » mas 2021 r. (Fone
AT
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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

[lenpro OCBOGHUS AMCIUILINHBI SBISETCS (QOpMHUpPOBaHUE 0A30BBIX 3HAHWN O BUAAX H
crnocobax XUMHUYECKOrO aHajiu3a, METOoJlaX OIpeAeNieHUus] COCTaBa BEIIECTB, BbIPaOOTKa
KOMIUIEKCAa COOTBETCTBYIOIIMX YMCHHA ¥ HABBIKOB W (OpMHpOBAHUE KOMIICTCHIIMA B
cootBercTBUU ¢ TpeboBanusiMu @I'OC BO nmoaroToBku OakanaBpoB mo Hanpasienuio 04.03.01
«XHUMHSI» IS YCTICITHOTO OCYIIECTBICHUS TPO(HEeCCHOHATLHOM IeATETbHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOEHUS JTUCHUILIIMHBI SBJISIOTCS:

- TEOPETHUYECKOE U MPAKTUUYECKOE U3yuYeHUE OCHOBHBIX (DU3MUECKUX METOJOB aHallu3a U
UCIIOJIb30BAaHNE TIONYYEHHBIX 3HAHUN TEOPETHUYECKUX OCHOB (YHIAMEHTAIBHBIX pPa3iciioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- IpUOOpeTEeHNEe HABBIKOB pa0OTHI HA COBPEMEHHOH yueOHO-HAydyHOW ammapaType U Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPAKTHKE.

1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMBbl.

JuciurnanHa «Pru3ndyecKkre MeToAbl aHaInu3a» OTHOCUTCS K 00s3aTeIbHOM yacTu bioka 1
yueOHoro miaHa HampasieHus: nmoarotoBku 04.03.01 Xumwus. MHPOpMAIIMOHHO U JOTHYECKU
CBsI3aHa CO CIEAYIOIMMMU JUCHUIUIMHAMMU:

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka,;

- Maremaruka.

- Guznueckas XuMus;

- [IpakTuKyM 11O (PU3UIECKON XHUMHUU.

B paMKax Kypca «Duzngeckmne METOJbI aHaJIn3a» CTYACHTBI U3Yy4alOT OCHOBHBIC ITOHATHA
CHEKTPOCKOMUYECKMX METOJOB aHanmu3a U 0Oornee TOIPOOHO 3HAKOMATCA C  CaMbIM
pacrpoCTpaHEHHBIM METOJIOM aHaJIh3a — MOJICKYJISIPHON a0COpOLMOHHON CIIEKTPOCKOMHEH B
BuguMoii u Y®-o0nactax crnekTpa. [lodydeHHbIe 3HAHUS MOJE3HBI AJS YCIEIIHOTO OCBOSHUS
IIPOrpaMMBbI 110 aHAJTMTUYECKON XUMHHU B 4 ceMecTpe.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O00y4YeHHUS] MO JUCHUIIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOM IPOrpaMMBbI.

N3ydyenne paHHOW y4yeOHOW JAMCUMIUIMHBI HAmpaBlIeHO Ha (QOPMHUPOBAHUE Y
obyuarontuxcst odmenpodeccruonansuoi komrerenuu OITK-1:

Kon u HauMeHOBaHME WHANKATOPA Pe3ynbTarhl 00yueHUs MO AUCHUIIIINHE
JOCTHKEHHSI KOMTIIETEHITUN (3Haem, ymeem, e1adeent)

OIIK-1: Cnioco0eH aHAIM3MPOBATh M MHTEPNPETHPOBATH Pe3yJAbTAThl XHMHYECKHX
JIKCIIEPUMEHTOB, HA0JII0ICHUI U M3MepeHuil

HNOIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, IPUHIIUIIBI U TEOPETUYECKHE OCHOBBI
Hcnonp3yeT 3HaHUS B | BAXKHEHUIIIUX CIIEKTPOCKOMUYECKUX METO/I0B UCCIIEI0BAaHUS COCTaBa
o0nactu BEIIIECTB U MaTepUaJOB.
AQHAJIMTUYECKON XUMUU | YMeeT HCIoIb30BaTh (pyHIaMEeHTaIbHbIE (PU3HKO-XUMUUECKHUE
JUIsL UHTEpIIpETALH 3HAHUS ISl OOBSICHEHUS MPOIIECCOB, JIEKAIIUX B OCHOBE OTJEIbHBIX
pe3yiIbTaToB METOJIOB aHa/IN3a, 00CYKAaTh Pe3yIbTaThl aHAIM3a C IPUBIICUEHUEM
XMMHYECKOIO aHaIu3a | CIPaBOYHBIX JAHHBIX.
Brnaneer cuctemoit mpeAcTaBIeHU 0 COBPEMEHHBIX (PU3UUECKUX
METOJIaX UCCIIE0BAHUs COCTaBa BEILIECTB U MAaTEPUAIOB;




HNOIIK-1.2. 3HaAET MPUHIMITBI OCHOBHBIX CIIEKTPOCKOMUYECKUX METOJ0B
I/ICHOHBSyCT 3HAHUA B HCCIICAOBAHUA COCTaBa BCIICCTB U MaTepI/IaJIOB, HAa3HA4YCHUC U
obnactu MPUHIUIIB PAOOTHI anmapaTypbl, IPUMEHSEMON B AHATUTHYECKUX
CIIEKTPOCKOIUYECKHUX HCCJIEJOBAHMX.

METOAO0B aHaIu3a Il YMeeT HHTepIPETUPOBATh PE3YJIbTAThI BHIMOJIHEHHBIX aHAIN30B;
BBIOOpA METO/IA 00CyXI1aTh Pe3yJabTaThl aHATN3a C TIPUBIICYCHUEM CIIPABOYHBIX
W3Yy4YEeHUS COCTaBa, JaHHBIX.

CTPYKTYPBI U CBOWCTB
BELLECTB M MATEPHANIOB Bitazeer HaBpIkaMu pacyeTOB Pe3yJIbTATOB XMMHUYECKOTO aHAJIN3A,

MeTOHOHOFHCﬁ IIPOBEPKHU PE3YJIbTAaTOB XUMHUUYCCKOI'O aHalIln3a C
MMPHUBJICYCHUCM CIIPABOYHBIX JaHHBIX.

Pesynbrarhl 00ydeHus IO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATEIBHOM paboThl O0Oy4yaromMXCcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM Y4eOHBIM IUIAHOM. MHIWMKATOpPBl JOCTIDKEHHS KOMIIETEHLUH CUUTAIOTCA
c(OpPMHUPOBAHHBIMHU IIPU JTOCTUKEHUU COOTBETCTBYIOLIUX PE3YJIbTATOB O0yUCHHUS.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI.

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM PadoT.

O6mas TpyA0EMKOCTh AUCHHUIUINHBI cocTaBiseT 4 3a4.el. (144 vaca). Mx pacnpenencHue
10 BUAAaM pabOT MPEACTaBICHO B TabJHIIe

Bun yuebnoii paboThl Bcero CemecTtphbl
4acoB (dachrn)
3 - |- -
KonrakTHasi padoTa, B TOM YHCIe: 104,3 | 104,3
AyauTOpHBIE 3aHATHS (BCEro) 102 102
B Tom unce:
3aHATUS JEKIIMOHHOTO TUIA 34 34
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI, TPAKTUIECKHE HET HET
3aHATHUSA)
JlaboparopHbIe 3aHATHS 68 68
HWnas koHTaKkTHaAs padoTa:
Kontpois camocrosarensHoil padotsl (KCP) 2 2
ITpomesxyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTeJibHas paboTa, B TOM YUCJIE: 4 4
Kypcosas paboma - -

IIpopabomxka yuebHnozo (meopemuuecxkoco) mamepuand - -

Buvinonnenue unousuoyanvHuix 3a0anuii (no02omosxa
coobujenull, npeseHmayuii)

Pechepam - -
Ilooecomoska k mekyujemy KOHmMpPOIIO 4 4
KonTpoJn:
IToaroToBKa K 3K3aMeHy 35.7 | 35.7
OO0mas TpyA0€MKOCTh Yac. 144 144
qac B Tom uuncie koHTakTHas 1043 | 104.3
paborta
3ad4. eJl. 4 4

2.2 ConepxaHue IMCUMIINHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
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Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y9aeMbIe B 3 ceMecTpe (ouHas ¢opma)
[Tpumeuanue: JI — nexumm, [13 — mpaktudeckue 3ansaTus / cemuHapslJIP — maGopatopHbie
sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa

KonnuectBo yacoB

Ne HauMeHOBaHKE Pa3aesioB
pas-
nena (Tem) Bceero

AynutopHas Bueayautop
pabora Has pabora

J I13 JIP CPC

1 5 3 4 5 6 7

Baeaenne. O0mas
XapaKTEPUCTUKA (PU3UICCKUX
METOJOB aHAIU3a.
Knaccudukamms.

OO01as xapakTepucTHKa
(hU3UYIECKUX METOJIOB
uccinenoBanus. TpeOoBaHus K
MmetoaaM. Pemraemeie 3amaun.
IIepcnekTuBEl pa3BUTHS.
AHaTuTHYECKUN CUTHAI.
ITepexon ot AC K KOHIIEHTpaIuu

12 8 1

CHeKTpOCKOIMMYECKUE METOTbI
anamm3a. Knaccudukanmsi.
ATOMHBIE ¥ MOJIEKYJISIPHBIE

2. CIIEKTpBI. MeTo1bI 29 8 18 1
a0COpOITMOHHONM U SMHUCCHOHHOM
CTHIEKTPOCKOITUHU

ATOMHBIE ¥ MOJIEKYJISIPHBIE
CIICKTPBI

CnexTpocKomnusi B BUANMOU U
yIbTPauOIETOBOM 00IaCTSX.
3. | DIeKTpOHHBIE IEPEXObl U 49 10 38 1
AIIEKTPOHHBIE CIIEKTPBI MOJICKYJI.
AGcopOIIOHHAs CIIEKTPOCKOIHUS
B BUguMoi u Y@ obnacTsx.

YcTaHoBIEHHE cOCTaBa U
MIPOYHOCTU KOMIUIEKCHBIX
COE€IUHEHMI, KOHCTaHT

4, KHCIIOTHOCTH (OCHOBHOCTH)
pEareHToB.

Iloustue o MeTomax
TypOUIUMETpHH, HePeToOMeTpuH,
crieKTpockonuu auddyzHoro
OTpa’KEHUS.

21 8 12 1

Hmozo no oucyunnune 34 68 4




2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:
2.3.1 3ansaTHda JeKINOHHOr0 THIIA.

Ne HaumenoBanue Popma
Coneprxanue pasnena (TemMbl) TEKYIIETro
pasnuena pasnena (Tembl)
KOHTPOJIA

1 2 3 4

1. BBenenue. O06mas XapaKTepUCTUKA | Y CTHBIN

¢busnIecKux METOJIOB | OIpOC
uccnenoBanus. Knaccudukanus.
TpeboBanus K METOJIAM.
Pemaembie 3amaun. IlepcnexTuBbl
pa3BUTHSL.

2. Cnektpockonuyeckue | CeKTpOCKOIMMYECKUE METOJIbl | Y CTHBIN
METO/Ibl aHATHN3A. aHaMn3a. Knaccudukanus. | ompoc
Knaccudukarmus. ATOMHBIE u MOJIEKYJISIPHbIE JIP
ATOMHBIE U CIIEKTPBI. Cnekrpockonus B
MOJIEKYJIIPHBIE BUIUMOM U  yIbTpaduoIeTOBON
CHEKTPBI. o0nacTsix. DneKTpOHHbIE

epeXo/bl u 3JIEKTPOHHBIE
CHEKTphl MoJIeKys. BepositTHocTn
MEPEXOJI0OB  MEX]Y 3JIEKTPOHHO-
KoJieOaTeIbHO-BpalaTeIbHBIMHU
COCTOSIHUSIMU. HNutencuBHOCTH
MOJIOC  Pa3JIMYHBIX  TEPEXOJIOB.
[Ipumenenue 3JIEKTPOHHBIX
CIEKTPOB MOTJIOIICHUS B
KaueCTBEHHOM U KOJMUYECTBEHHOM
aHanuse.

3. CrexTpocKoIus B AOCOpOLIMOHHAS CIIEKTPOCKONUS B | YCTHBIN
BUJIUMOM 1 BumguMorr u Y@ obmacTsax. 3akoH onpoc.
YIBTPaHuOIETOBOM Byrepa-Jlabepra-bepa. OTtkiioHeHuUs JIP
o0racTsx. oT 3akoHa. OnTUMHU3ALUS YCIOBHI

¢dboromeTpupoBaHUs. AHAIUTHYECKHUH
curHasl. OCHOBHBIE THITBI IPHOOPOB.
OcHOBHbIE IIPUEMBI
CIEKTPO(YOTOMETPUUECKOTO aHAIIH3A.
CnextpodoToMeTpruecKoe
TUTPOBAHUE. Juddepenmansaas
CHEKTPOGOTOMETPHS.
CnexrpodoTomeTpudeckoe
OTIpeieSieHHe COCTaBa U MPOYHOCTH
KOMILIEKCHBIX COCIMHEHUI u
KOHCTAHT KHCIOTHOCTH (OCHOBHOCTH)
peareHToB.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATHS] CEMUHAPCKOTO TUIIA — HE TIPETyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.




HanmenoBanue 1a00paTopHBIX paboT

®dopma
TEKYILEro
KOHTPOJISI

3

4

W3ydyeHue ycTpolicTBa M MPHUHIMIA PAOOTHI CIEKTPOPOTOMETPOB H
¢dorosnexTpokosopuMeTpoB. CpaBHEHHE BO3MOXHOCTEH Pa3JIMYHBIX
dorornekTpokonopuMeTpoB. CpaBHeHHE HTPUOOPOB MO CXOJIUMOCTH
MOBTOPHBIX ~ M3MepeHUu.CpaBHEHHE CXOAUMOCTH  HM3MEpPEHUH  TpH
pa3IMYHbIX 3HAYEHUSIX ONTHYECKOM TIOTHOCTU. [IpoBepka UIEHTUYHOCTH
KIOBET.

Otyer no
nabopaTopHOi
pabore

N3ydyenne mnpueMoB 1epexoda OT AaHAJUTUYECKOTO CUTHala K
KOHLIEHTPaLWH. Pemenue 3ajad4. Pacuer METPOJIOTUYECKUX
XapaKTEPUCTUK METOIAUKH: JUala3oHa OIpEeAeIsieMblX KOHIIEHTpaIUid,
npezesia 00HapyKeHUs

Otyer no
nabopaTopHOI
pabote

OmnpeneneHre KOHIEHTPAIMM — TSHKEJIOTO MeTajsla B PacTBOpe
UCTIOJIb30BaHUEM ITPHEMOB a0COIOTHOM CIIEKTPOPOTOMETPHH.

C

Otyer no
nabopaTopHOI
pabore

[Mony4enue snexkTpoHHoro Y d-criekTpa opranndeckoro BemecTa. OnpeneneHue
(YHKIMOHAIBHBIX TPYII OPraHUYECKOTO BEIIECTBA 10 AJICKTPOHHOMY CIIEKTPY.

Otuer no
nabopaTopHOI
pabore

IMpocras cnektpodortomerpus. I[lpuemsl, cymHOCTH MeTonoB. OmpeneneHue
KOHIICHTPAIINH aHAIMTa METOIOM IU(EpeHIINATEHOW CHEKTPOGOTOMETPUH C
UCIIOJIb30BaHUEM TPaJyHpOBOYHOTO Tpadmka, MeToIa CTAaHIApTHOW 00aBKH,
BHEIIHETo CTaHjaapTa u 1p. Pemenue 3agay.

Otuer no
nabopaTopHOI
pabore

Huddepennmanpcaas crnektpodoromerpus. [lpueMsr, CYIIHOCTP METOIOB.
OmnpexpeneHne  KOHUEHTpAaUUMM — aHanmuTa  MerogoM  anddepeHIuaIbHOM
CHEKTPO(YOTOMETPHU C HCIOJIB30BAaHHEM TPagyHpOBOYHOrO Tpadmuka, MeToja
CTaHJapTHOM T00aBKH, BHEITHETO CTaHAapTa U Ap. Pemenne 3aad.

Otuer no
nabopaTopHOH
pabore

Pacyer KOHCTAHT KHCIIOTHOCTH TI0 pe3yJbTaTaM CIEKTPO(POTOMETPHUECKUX
W3MEPEHUN. Y CTAHOBJIEHUE COCTaBa U MPOYHOCTH KOMILJIEKCOB.

Otuer no
nabopaTtopHoOi
pabote

Ko 6écem nabopamoprvim pabomam umeromesi memoouueckue yKa3aus, YmeepircoeHHble Ha
kagedpe ananumuyecxou xumuu Kyol'y

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PpadoT (IIPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCITUTLTAHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 2 3
1 | [IpopaboTka yueOHoro |1. MeTomuueckue peKOMEHAIMNA K OpTraHU3aINK ayAUTOPHON U
(TeopeTHyecKoro)  |BHEAyAUTOPHOH  (caMOCTOSATENbHOH)  paboOThl  CTYICHTOB:
MaTtepuaia meroandeckue ykazanus/ coct. T.I1.Ctopoxenko, T.b.ITounnoxk,
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A.B.becnanos, H.B.JIoza. — Kpacnomap: KybOanckuii roc.yH-T,
2018. 89 c.

2. T.b.Ilounnok, 3.A.TemepnaiieB. AHAIUTHYECKAS XUMHMS.
CriekTpoCKONMYeCKHe MeTOJbl aHamu3a. YuyebHoe mocobue.
Kpacunonap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A.TemeppameB. MounekynspHas
abcopbOrmonHas crnekrpockonus. Kpacuogap, Kyol'Y, 2016.

Brimonnenne 1. MeTonuueckne peKOMEHJAIMK K OpraHU3alli ayAUTOPHON U
WHIUBUAYAIbHBIX  [BHEAYTUTOPHOM  (CaMOCTOSITENIbHOM)  paboOThl  CTYAEHTOB:
3amanuii (moarotoBka |Mmeroamueckue ykazanus/ coct. T.I1.Ctopoxkenko, T.b.ITounHoK,
COOOITICHUH, A.B.becnanos, H.B.JIoza. — Kpacnomap: KybOaHckuii roc.yH-T,
IIpE3EHTALNN ) 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepnaiieB. AHUIMTHYECKAS XUMHS.
CriekTpoCKONMYeCKHe MeTOJbl aHalu3a. YuyebHoe mocooue.
Kpacunomnap, KyoI'Y, 2013.
3. T.b. Ioumnok, 3.A. Temepnamen. MouekynspHas
abcopOuunonnas cnektpockonus. Kpacnonap, Kyol'VY, 2016.

[TonroroBka k Tekymemy|l. MeToauueckre peKOMEHJAMU K OpraHu3aluy ayAUTOpPHON U
KOHTPOJIIO BHEAYJAUTOPHOW  (CaMOCTOSTENbHON)  pabOThl  CTYIEHTOB:

metoaudeckue ykazanus/ coct. T.I1.Ctopoxenko, T.b.IlounHOK,

A.B.becnanos, H.B.JIoza. — Kpacnonap: Kybanckuii roc.yH-T,

2018. 89 c.

2. T.b. Tlounnok, 3.A. TemepnaiieB. AHaJIUTHYECKAsT XHUMMUSI.

CriekTpoCKOIMYeCKHe MeTOJbl aHalu3a. YuyeOHoe mocoowue.

Kpacnonap, Ky6I'VY, 2013.

3. T.b. Ioumnok, 3.A. Temepnamen. MouekynspHas

abcopOuunonnas crnektpockonus. Kpacnonap, Kyol'Y, 2016.

VY4ebHO-MeToIMYecKHe MaTepualibl JUIsl CaMOCTOSITENbHONW PaboThl OOyYaroLIMXcs U3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBisroTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B I1€4aTHOU (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha s13b1ke bpaiins.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTa
o0yJaromuxcs.

3. OoOpa3oBaTte/ibHbIe TEXHOJIOTMH, NPUMEHsieMble NPH OCBOCHHH IMCHUILIHHBI
(Monmy.Jist)

B mporiecce ocBoeHHS aHHOW Yy4eOHOW AMCIUIUIMHBI HCIONB3YIOTCSA CIEIYIOIINe
00pa3oBaTeNbHBIC TEXHOJOTHHU: ayAWTOpHAas padoTa B BUIE TPATUIIMOHHBIX (OpPM: JICKIIHH,
CEMHUHApHhI, MPAKTUYECKUE 3aHATUSA U T.I.; CAMOCTOSITeNbHAas paboTa CTYAEHTOB, TPYIIOBLIC
TUCKYCCHUU, 3aHATUSA - KOH(epeHIHuH, TPOBOAUTCS pa3dbop MpaKTHYECKUX  3ajad.
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IIpenycMOTpeHBl KOHTAKTHBIE Yachl, B paMKaX KOTOPBIX IpenojaBaTellb, C OJHOW CTOpPOHBI,
OKa3bIBAaCT MHIUBUYaIbHbIC KOHCYJIBTALUN 10 XOY BBINOIHEHHS CAMOCTOSATENbHBIX 3a/laHUM,
a ¢ JpYro CTOPOHBI, OCYILECTBIIAET KOHTPOJIb U OLICHUBAET PE3yJIbTaThl 3TUX UHAUBUIAYAIbHBIX
3ajaHui. JIng ¢ukcanuu TBOPYECKOrO MPOJBMIKEHHUS MCIIOJIB3YETCS PEUTHMHIOBas CUCTEMa
OLICHKHM 3HAHMW CTYIEHTOB IO pe3y/bTaTaM IPOBEPKU MOIYJIbHBIX PEHTHUHIOBBIX KOHTPOJIbHBIX
paboT, npuMeHseTcs OOCYXJIEHUE pe3yJbTaToB pabOThl CTYACHYECKHX HCCIIEI0BaTEIbCKUX
IPYII, HEKOTOpBIE pa3lenbl TEOPETUYECKOTO Kypca pacCMATPUBAIOTCA C HCIOJIB30BAHUEM
oleperKarollel caMOCTOATEIbHOM paboThl: CTYINEHTHI MOIYYaloT 3aJaHie Ha M3y4YeHHUE HOBOI'O
MaTepHuaa 10 €ro U3JI0KEHUS Ha JICKLUU.

B pamkax uTeHHs Kypca NpeaycMOTpPEHO nocelieHrne Gu3nKo-XxMMHUUECKHUX J1abopaTopuil
DKOJIOr0-aHAJTUTUYECKOTO IIEHTPA U LIEHTPa KOJUIEKTUBHOTO MoJib30Banusa Kybanckoro
TOCYHUBEPCUTETA.

I[HSI Jia1 € OrpaHUYCHHBIMA BO3MOKHOCTAMU 340POBBA MPCAYCMOTPCHA OPraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CpeAcTBA I TeKYILIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMeKYTOYHOM
aTTecTaluu

OneHouyHble CpeAcTBa IpeIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH OOpa3oBaTeIbHBIX
JOCTMDKEHUIM 00ydJarolIuxcsi, OCBOMBIIMX HpPOrpaMMy YydeOHOH aucuumuiuHbl «Pusndeckue
METO/Ibl aHAJIU3a.

O1ieHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaT€pHaibl /Ui MIPOBEACHUS TeKylIIero
KOHTPOJIsl B GOpMe 3aJJaHHUI U BOIPOCOB, U MPOMEKYTOUHOM aTTecTanuu B GopMe BOIPOCOB
U 33/I1aHUI K 9K3aMeHy

IIpuMepHBIe TeMbI YCTHBIX COOOIICHUI:

1. CekTpocKkonuYecKrue MeTO bl aHaIu3a ceroiHs. [lepcrnekTuBbl 1 OCHOBHBIE
TEH/ICHIINH Pa3BUTHSL.

2. IlpumMeHeHne 3JeKTPOHHBIX CIIEKTPOB MOTJIOIIEHHS B KAYECTBEHHOM U
KOJINYECTBEHHOM aHaJIH3e.

3. MukpoBoHOBas criekTpockonus. IIpakTuueckoe mpuMeHEHHE U EePCTIEKTHBBI
pa3BUTHSL.

4. MnddysHoe oTpaskeHHe: TEOPHs U MPAKTUKA.

5. Merozs! yCTaHOBIJIEHHS COCTaBa U MPOYHOCTH KOMIUIEKCHBIX COETMHEHMI.

6. CriekTpodoToMeTprUYECKOE OMpeieieHne KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH)
peareHToB.

MeToauueckue MaTepualibl, onpeae/siiomme Npoueaypy oueHuBaHus 3HAHU,
YMEHUIi, HABBIKOB M (MJ1H) ONBITA 1eATEeJIbHOCTH, XapaKTePHU3YIOIINX ITANbI
(hopMupoBaHUA KOMNETEHUH

Bonpocs! K peTHHIOBBIM KOHTPOJIBHBIM padoTam

PeiiTuHroBasi KOHTpoJIbHasi padora Nel
Tema: «BBenenue B CIEKTpOCKONMYECKHE METO bl aHaIn3a. CrekTpopoToOMETpHUUECKUi METO T
aHaIn3a»

1. TpC6OBaHI/I$I K COBPEMCHHLIM HHCTPYMCHTAJIbHBIM MCTOJaM aHAJIM3a U HUX Knaccmbmcaum{.
[ToHsTHEe 00 aHATMTUYECKOM CHTHAIIE. FpanynpOBquaﬂ 3aBUCHUMOCTBD. CTaHI[apTHLIC O6p8.3].IBI.



1S

10.

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.

21.

22.
23.

24.

25.

[TpueMbl nepexoa OT AHATUTUYECKOIO CUTHANA K KOHLEHTPALMHA. AHAJIMTUYECKUN CUTHAI
¢doHa, ocHOBHBIE UCTOUHUKH (oHa. [Ipenen oOHapykeHHs U CIIOCO0 ero ONpeIeICHHUS.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHMs, TIPUMEPHI.

B3aumMoneicTBHE 3JEKTPOMAarHUTHOTO M3IMy4eHHS B BUAMMOW W Y@- 001acTax CHekTpa C
aTOMaMU M MoJIeKyJaMH. J[MCKPETHOCTb SHEPreTHUECKUX MEPEXO0J0B B aTOMaxX M MOJIEKYJax.
BeposTHOCTb SHEpreTHYeCcKUX MEePeXo10B, BpeMsl AKH3HU BO30YKIEHHBIX COCTOSIHUM.
Knaccugukanus 1 0CHOBHON INPUHIIMIT METOI0B aHAJTUTUYECKON CIIEKTPOCKOIHH.

ATOMHBIE U MOJIEKYJIIPHBIE CIIEKTPBI, UX PA3JINYUSL.

[lepeuncinre Ba)kHEHIIME IApaMeTpbl DJIEKTPOMAarHUTHOro  u3nydeHus. Omnpenennre
busnueckuit cmbicn  kKodpduimeHnTa DWHINTEHHA. YKaKUTE OCHOBHBIC XapaKTEPUCTHUKH
CIIEKTPaJIbHOM JIMHUH.

XpoMohophl ¥ ayKCOXPOMBI. DJIEKTPOHHBIC MEPEXOJbI B MOJIEKYJIaX. DJIEKTPOHHBIC CHEKTPHI
MoJiekyi. KonebaTenbHas CTpyKTypa 2JIEKTPOHHBIX CIIEKTPOB.

N300pa3ute ONOK-CXeMbl CHEKTPAJIbHOTO NpuOOpa, yKaKUTe OCHOBHbIE Yy3ibl. HasoBure
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOIO Mproopa.

CriekTpbl TMOIVIOIIEHUS W CHEKTPbl HCIYCKAaHUS, OCHOBHbIE (OpPMBI MX TpaduyecKoro
IIPEJICTaBICHMUS.

OCHOBHOH 3aKOH TOIVIOIIEHUS 3JEKTPOMAarHUTHOIO u3NydyeHus. DPU3NYECKUd CMbICT U
€IMHUIIBI U3MEPEHUS MOJIIPHOTO KO3((DUIMEHTA ITOTIIOICHHUS.

AHAIMTUYECKUI CUTHAI B METOAAaX aOCOPOIMOHHOW CIIEKTPOCKOIHMU M CIIOCOOBI Mepexoja OT
AQHAIUTUYECKOT0 CUTHAJIa K KOHLEHTPALUU.

OcHoBHbIE IIPUYUHBI OTKJIOHEHMS oT 3aKOHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUUECKOM METO/IE aHaIN3a B BUAUMON 1 Y D-001acTsX CreKTpa.

[Jaiite ompeneircHue ONTUYECKOW IIOTHOCTH, IIOTJIOLIEHUS, NPONYCKAHMs. YKaKHUTe
B3aMMOCBA3b MEXAY 3THMMM BelnunHaMu. [lokaxuTe pacueToM, BO CKOJBKO pa3 M3MEHUTCS
ONTHYECKAs IUIOTHOCTh U IPOIYCKAHUE PacTBOpa, €CIM €ro KOHIEHTpAlUs YMEHBIIUTCA WU
YBCIIMYUTCS B N pas.

[Tepeuncnure OCHOBHBIE CITOCOOBI MOHOXPOMATH3ALUU U3TYUECHHUS.

[ToueMy BO MHOTHX CIIy4asiX ONTHYECKYIO INIOTHOCTh PacTBOpa CTaparoTcs U3MEpsTh B 00J1acTH
MaKCHMyMa IOTJIOIEHHs BellecTBa?

VYKaxuTe OCHOBHbIE (DaKTOPBI, KOTOPbIE HEOOXOJMMO YYMUTBIBATH NMPHU ONTUMU3ALUH YCIOBUN
(doTromMeTpupoBaHusl.

Ha3zoBuTe OCHOBHBIH THUI IETEKTOPOB M3JIydyeHHs B BUANMON 1 Y@ obnacTsx.

Cxema ®@OKa. OcHOBHbIE OTINYHUS CIIEKTPO(POTOMETPOB OT (HOTOAIEKTPOKOIOPUMETPOB.
OcHoBHBIE TUITBI KPUBBIX (DOTOMETpPUUECKOro TUTpoBaHHU. [IpeumymiecTBa (OTOMETPUUECKOTO
TUTPOBAHUS NEpe]] KIaCCUYECKUM TUTPOBAHUEM.

Omnpenenenne KOHLEHTPALMK JIBYX MM 0OJiee OKPALIEHHBIX COCTUHEHHUM MpPU UX COBMECTHOM
npucyrcTBuu. Meron @upopara, ero OCHOBHON IPHUHIIMII.

[Tpunimun npueMoB nuddepeHnaIbHON CIeKTPO(HOTOMETPUH U UX IPUMEHEHUE.
CriekTpo(hOTOMETPHUYECKOE OMNpeeNiCHHEe KOHCTAaHT KHCIOTHOCTH (OCHOBHOCTH) peareHTOB.
[Tpuniun rpauyeckoro U pac4eTHOro METOIOB.

CriekTpo(hOTOMETPUUYECKOE YCTAaHOBIIEHHE COCTaBa KOMIUIEKCHBIX coefuHeHuil. Omnpenenenue
KOHCTaHT YCTOWYMBOCTH KOMILIEKCOB. MeTOABI M30MOJISIPHBIX CEPUI U MOJISIPHBIX OTHOLIEHHUH.
[TpumeHeHre MoJIeKyISIpHOI a0COPOIIMOHHOM CIIEKTPOCKONUU B BUAMMON U Y d-061acTsX.
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Tunosble 3a7a4un

e BrprunciieHHe KOHIIGHTpPAIlMd B METOJE MOJEKYISIPHOU aOCOPOIMOHHOM CIEKTPOCKOIUU C
MIPUMEHEHHUEM TPUEMOB TPaTyHPOBOYHOrO rpadrka, CTaHIAPTHOM T0O0ABKH, CTaHIAPTHBIX
n00aBOK, OTPAaHUYUBAIOIIUX PACTBOPOB, MO pe3ysbraraM ()OTOMETPUUYECKOTO TUTPOBAHHSL.

e BrpunciieHHe KOHIGHTpAIMU IO pe3yJbTaTaM H3MEpeHH MeToaoM auddepeHnaaIbHOi
dboToMeTpHH.

e Omnpenenenrue KOHICHTpanui JAByX (wim Oojee) OKpalleHHbIX KOMIIOHCHTOB TIPHU HX
COBMECTHOM TmpucyTcTBuM. Pacyer nmamazoHa ONpeACISIEMbIX  KOHIEHTpPALM ¢
HCITOJIb30BAHUEM CITEKTPO()OTOMETPHUECKOTO METO/Ia aHAIH3A.

PeiiTuHroBasi KOHTpoJIbHasA padora Ne2
Tema: «CtaTtucrnueckasi 00padoTka pe3yJibTaTOB H3MepPeHHII»

1. Cucremarnyeckue OmMOKHN (PU3MKO-XUMUIECKUX U3MEPEHUN, X HCTOYHHKH.
2. IlpaBUIBHOCTh PE3yAbTATOB XHMHUYECKOro ananuza. CrnocoObl MPOBEPKH MNPaBUIBHOCTH
pe3ynbTaTa aHaJIu3a.

3. Cnyuaiinple OmMOKH, MX UCTOYHHKU. (OCHOBHOE OTJIMYME CUCTEMATHUECKUX OIMIMOOK OT
CIIy4alHBbIX.

4. Pacuer JOBEpPUTEILHOTO UHTEpBAA.

5. [Ilonstue mpomaxa B cepun u3MepeHuid. M3ioxuTe cnocod MCKIIOUYEHHS TpOMaxa U3 Cepuu
U3MEPECHUM.

6. Merox HamMeHbIIMX KBagpaToB. llomydyeHue ypaBHEHHE MPSIMOM I SKCIIEPUMEHTAIBHBIX
3HAQYEHU METOJOM HAMMEHBIINX KBaJPATOB.

7. [MaiiTe omnpeneneHue MOHATUSAM: TIpenen  OOHApy)KeHHs, [JHarna3oH M3MepsieMbIX
KOHLEHTPALlUi, CEJIEKTUBHOCTb, OKCIPECCHOCTh aHAIN3a; AaHAJIUTHYECKUM  CHUTHA,
«UIeHTU(UKAITMOHHBIN apameTp".

8. Amnamutndeckwii curaan pona. IcTOUHWKH €ro BOSHHKHOBeHHS. BiusHue (oHa Ha mpesen
0OHapy>XCHHS aHAJIUTA.

9. Tlonsarue 06 OTAETHHBIX U30PAHHBIX CIIEKTPOCKOMNYECKUX METO/IaX aHAIN3a, OCHOBAHHBIX Ha
B3aUMOJICUCTBUH BUAUMOTO U Y D-U3IIy4eHUs C MOJIEKYJIaMH BEILIECTBA:

® MeTOo/bl He(eJOMETPUH U TYPOUAUMETPUH;

e MeToJ TBepAo(ha3HOM CEeKTPOPOTOMETPHUH;

® METO/J| CIEKTPOCKONNH U (Py3HOTO OTpaskeHuUs;

® METO[ [IBETOMETPHH.

Tunosble 3a1anus:

- IOJIy4€HHE ypaBHEHUS PSIMOJIMHEHMHON 3aBUCUMOCTH METO/IOM HaUMEHBIINX KBaIpaToB;
- ICKJIIOUEHUE HEHAIe)KHOT0 JAHHOTO (IpoMaxa) U3 CEpUU Pe3yIbTaTOB U3MEPEHHUS;
- pacueT JOBEPUTEIBLHOIO MHTEPBANA Ul PE3YJIbTaTOB CEPUU U3MEPEHUI.

llpumep bunema k pelmunz060t KOHMPOILHOU pabome:

PEMTUHI OBASI KOHTPOJIBHASI PABOTA Nel
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1. Ontumuzanust ycinoBuil criekrpodoTomerpupoBanus. BeiOop onTUManbHOW IJTUHBI BOJHBI.

VYuer nuama3oHa HauOOJIBIIEH TOYHOCTH W3MEPEHHUS ONTHYECKONW TUIOTHOCTH.

Br16op

ontumanibHOro 3HayeHus pH. Yyer kuHeTukn (HOpMHUpPOBaHMS aHATUTHYECKOTo curHana (7

0aJlIIOB)

2. Hwke nmpuBeIcHBI 3HAUCHUS MOJISIPHBIX KOY()(HIIMEHTOB MOTJIOMCHUS KOMIUIEKCOB HUKEIS U
KoOabTa ¢ 2,3-XHHOKCATUHAUTHOJIOM TPU COOTBETCTBYIONUX MAKCHMYMaX IOTJIOIICHUSI:

JlnvHa BOJIHBI, HM

510

656

€Co

36400

1240

ENi

5520

17500

1,2786 r mouBbl pacTBOpuiH U 3ateM pazdaBuian 10 100,0 M. Ha anukBoTHOM yactu (25 M)
YIAIAIA MEIIAONIAe PUMECH; TTOocIie JoO0aBIeHUs 2,3 - XMHOKCAIMHANTHOIA 00hEM JIOBEIU 10
100,0 mu. Ontuueckasi TIOTHOCTH TMOJYYEHHOTO pacTBopa B KroBere qiuHoi 1,00 cMm paBHa
0,326 mpu 510 um u 0,236 npu 656 HM. PaccumraiiTe MpOIEHTHOE COJEp)KaHHE KOOalbTa U

HUKEJIS B TIOUBE. (7 6a1108).

3. B aBe mepHbie ko061 Ha 50 M momecTwui o 10 M1 HcciemyeMoro pacTBopa, CoAepIKaIero

HUKenb. B oqny u3 ko016 go6asunu 10 M crangaptHoro pactBopa Hukens ¢ Tutpom 0,0015. B

00e K0JIObI T0OAaBUITN HEOOXOMMBIE PEareHThI U JOBEIH 10 METKU. ONITHYECKUE TUNIOTHOCTH
MOJIYYEHHBIX PacTBOPOB OKa3auch paBHbl 0,535 u 0,729. Onpenenutb KOHIEHTPALMIO HUKEIIS
B HICCIIEIyEMOM PacTBOPE B MOJIB/JT M MKI/MIL. (7 6a108).

4. B3auMoJieficTBHE 3JIEKTPOMArHUTHOTO M3ITydeHust BuauMoi nu YD olmacTeii ciekTpa ¢
aTOMaMU U MOJIEKyJIaMu BewlecTB. [IponcxoxkaeHne aTOMHBIX U MOJIEKYJIIPHBIX CIIEKTPOB.
I'paduueckoe npeacTaBieHUe CIEKTPOB UCIYCKAHUS U CIIEKTPOB MOIJIOMIECHUS. (7 6a1108).

Kpumepuu oyenxu:

Ouenka

YpoBeHb

Kpurepunu

Kaxxoe 3aganue B Ouiiere
OIICHUBAETCS OIPEJICIICHHBIM
KOJIMYECTBOM 0aJIIoB,
yKazaHHBIM B Ouiere. baer 3a
KXKJ0€ 3aJaHue CYMMUPYIOTCS

MTOBBIIIICHHBIH (TTPOABUHYTHIN )
YPOBEHB

Crynent noxyuun ot 90 no
100 % oT MakcuUMAalILHOM
CyMMBbI 0aJlJIOB

0a30BbIl YPOBEHb

Crynent nonyuun ot 70 1o 90
% OT MakCHUMaJIbHOW CYMMBI
0aIoB

MOPOTOBBI YPOBEHb

Crynent nonyuun ot 50 go 70
% OT MakCHUMaJIbHOW CYMMBI
0amIoB

YpOBEHB HE COPMUPOBAH

Crynent noxyunn meree 50 %
OT MaKCHUMAaJIbHOM CyMMBI
0aoB

JK3aMeHANMOHHbIE MATEPHAJIbI JIA IPOMEKYTOUYHOM aTTecTanun (IK3aMeH)

Bomnpocsl Kk 3k3ameny
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How

No o

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.

22.
23.

24.

25.

TpeboBaHMsT K COBPEMEHHBIM HMHCTPYMEHTAJIbHBIM METOJaM aHalu3a U UuX
knaccupukanus. Ilonsatme 00 aHanmuTHyeckoM curHane. ['panympoBodHas
3aBUcUMOCTb. CTaHAapTHBIE 00pa3LbL.

[Tpuemsbl nepexoja OT aHAIMTUYECKOIO CUTHANA K KOHLEHTpAaLUU. AHAIUTUYECKUN
curHan ¢oHa, ocHOBHbIC ucTOouHUKH (oHa. [Ipemen oOHapykeHUS U CHOCOO ero
OIpeieNIeHusl.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHMs, TIPUMEPHI.

B3anMopeiicTBre 2IEKTPOMArHUTHOTO M3JIy4YeHHsT B BHAuUMoOW u Y®d- obmacTtsax
CIEKTpa ¢ aroMaMH U MOJIeKyJaMU. J[MCKpETHOCTb PHEPreTHUECKUX IMEPEXOAO0B B
aToMax M MoJeKynax. BepoATHOCTh 3HEpPreTMYecKUX MEepexo0B, BpeMs >KU3HU
BO30YKICHHBIX COCTOSIHUH.

Knaccugukanus 1 0CHOBHON IPUHIIMIT METOI0B aHAJIUTUYECKON CIIEKTPOCKOIHH.
ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX PA3JINYUSL.

[lepeuncnure BaxkHeHIIMe napaMeTpbl JIEKTPOMArHUTHOrO u3inydeHus. Onpexnenure
¢usuueckuit  cmbicn  koddp¢unuenta  DWHIMITEWHA.  YKaXHTE  OCHOBHBIC
XapaKTEPUCTHKH CIIEKTPaIbHOMN JTMHUH.

Xpomodopbl ¥ ayKCOXpPOMBI. DJIEKTPOHHBIE MEPEXObI B MOJIEKYJaX. DIEKTPOHHBIE
cnekTpsl MoJiekys. KonebarenbHast CTpyKTYpa 3JIEKTPOHHBIX CIIEKTPOB.

N300pa3zure OJIOK-CXEMbI CIEKTPAJIbHOIO NpUOOpa, YKAKUTE OCHOBHBIC Y3IIBI.
Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKH CHEKTPAIbHOrO Mpubopa.

CrieKTpbl NOIJIOUIEHHS U CIIEKTPBl UCIIYCKAaHUs, OCHOBHBIE ()OPMBI UX I'paUyECKOro
IPE/CTaBICHHUS.

OCHOBHOH 3aKOH IMOIJIOIIEHUS 3JIEKTPOMAarHUTHOTO U3IydeHUs. PU3NYECKUIl CMBICIT
U €TUHUIIBI U3MEPEHUS MOJISIPHOTO KO PHUIMEHTA MOTJIOIIEHUS.

AHaJIUTUYECKUN CHUTHAJI B METOJaX aOCOPOLMOHHOM CHEKTPOCKOIUU U CIIOCOOBI
nepexoa OT aHATUTUYECKOI0 CUTHAJIA K KOHLIEHTPALMH.

OcHOBHBIE TIPUYMHBI OTKIOHCHHWsSI OT 3akoHa byrepa-Jlambepra-bepa B
CHEKTPO(POTOMETPUUECKOM METO/IE aHaIN3a B BUAUMOHN 1 Y D-001acTsX creKTpa.
Jaiite onpeneneHue ONTUYECKOW IUIOTHOCTH, IOIJIOIICHUS, IPOITYCKAaHUs. Y KaXUTE
B3aMMOCBSA3b MEXAYy ATUMH BenuunHamu. [lokakure pacueTrom, BO CKOJIBKO pa3
U3MEHUTCS ONTHYECKass IUIOTHOCTh U MPOIYyCKaHWE pacTBOpa, €clld  €ro
KOHIIEHTPALUsl YMEHBIIUTCS MM YBEIUYUTCA B N pas.

[lepeuncnure OCHOBHBIE CHOCOOBI MOHOXPOMATH3allMU M3JIY4YECHUS. YKaXHUTEe
COCTaBHBIE YaCTH MOHOXPOMATOPA.

Bo160p onTumManbHON ATMHBL BOJIHBI 17151 GoToMeTprupoBaHust. OCHOBHBIE ClTydau.
JlnanazoH MakCUMaJIbHOM TOYHOCTH IIPH U3MEPEHMHM ONTHUYECKOHW IIJIOTHOCTH
pacTBOpPOB Ha

®3Ke u cnektpodoTomerpe.

VYkaxxute oCHOBHBIE (PAaKTOPHI, KOTOPbIE HEOOXOAUMO YUUTHIBATh PU ONTHUMU3ALNH
ycIoBUHA (POTOMETPUPOBAHUS.

HazoBure OCHOBHBIN THUI JETEKTOPOB U3Iy4eHUS B BUAMMOM U Y® obnacTsax u
HOPUHIUI UX paboTBhI.

Cxema ®OKa. OcHOBHBIE OTJINYNSA CHEKTPO(HOTOMETPOB oT
(OTO3IEKTPOKOTIOPHUMETPOB.

[Tpunuun npuemMoB auddepeHnrnaIbHOU CIeKTPOGOTOMETPUH U UX TPUMEHEHHE .
OcHOBHBIE THNBI KpHUBBIX (poTOMeTpuueckoro  TuTpoBaHus. IIpenmymiectsa
(bOoTOMETPUYECKOTO TUTPOBAHHUS ME€PE]] KIIACCUUYECKUM TUTPOBAHUEM.

OmnpezneneHue KOHUEHTpPAMK JIBYX WM OoJiee OKpAILeHHBIX COEIMHEHHUH TNpH HX
COBMECTHOM npucyrcTBuu. Merog @upopara, ero OCHOBHOM MPUHIIHAII.
CriekTpo(hOTOMETPUUYECKOE OIpeJesieHNe KOHCTAaHT KHCIOTHOCTH WU OCHOBHOCTHU
JIBYLIBETHBIX PEareHTOB.
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26. CnexkTpo(OTOMETPHUECKOE YCTAHOBJICHHE COCTaBA W TMPOYHOCTH KOMIUIEKCHBIX

COCTUHEHUN.
27. IlpumeHeHne MOJNEKYISIpHOW aOCOPOLMOHHOM CHEKTPOCKONMUH B BUAUMON U Y D-
o0nacTsix.
28. [lonarue o cnektpockonuu Au(@y3HOro OoTpakeHus, Meronax HedeIOMETpUH H
TypOUIUMETPHH.
Tunosblie 3agaun
1. Brruncienre KOHIIGHTpaluii MeTojaMu abcomoTHOM (TpocToit) u nuddepeHnrantbHON
a0COpOLIMOHHON CHEKTPOCKONHMH C TNPUMEHEHHEM  MPHEMOB IpagyupoOBOYHOTO Tpaduka,

CTaHJapTHOW [00aBKH, CTaHIAPTHBIX JOOABOK, OrPAaHMYMBAIOIIMX PpACTBOPOB, a TaKXke IO
pe3ysbTaTtaM CeKTpO(hOTOMETPHUECKOTO THTPOBAHHMSL.

2. OnpeznencHue KOHIGHTpAIMK JIBYX (WM OoJiee) OKPAlICHHBIX KOMIIOHEHTOB TpPU HX
COBMECTHOM IIPUCYTCTBUU.

3. Pacuer  nmamazona ONpENeNIIeMbIX ~ KOHIEHTpPAIlMd €  KCIOJIb30BAaHUEM
CHEKTPO(POTOMETPUIECKOTO METO/1a AaHAJIH3A.

4. Omnpenenenre KOHCTAaHT KUCIOTHOCTH (OCHOBHOCTH) IBYLIBETHBIX PEareHTOB.

S. Ornpezenienne cocTaBa U MPOYHOCTH KOMITJIEKCHBIX COSIUHEHUH.

IIpumep 3k3aMeHANMOHHOTO ONJIeTa
3K3AMEHAIIMOHHBINA BUJIET Nel

1. Bzaumoneiicteue Y®- 1 BUIUMOrO M3JIy4eHHs ¢ aTOMaMU U MosieKyiaMu. [Ipoucxoxaenue
ATOMHBIX U MOJIEKYJIIPHBIX CIEKTPOB MOIIOMICHUS U UCITYCKAHHUS.

2. Cxema cnektpodoTtomerpa. KpaTkas XxapakTepucTHKa OCHOBHBIX OJIOKOB.

3. 3 naBecku cranu Maccoit 0,2542 r nocne coorBeTcTBytoueil 00padorku noxyuunau 100,0 mu
pacTBopa, co/ieprKallero AMMETHITIIMOKCUMAT HUKeNsl. ONTHYecKas INIOTHOCTh 3TOT0 pacTBOpa
OTHOCHUTEIILHO pacTBopa cpaBHeHus, coaepxaiiero 6,00 mr Ni B 100,0 mu, paBua 0,34. [{ns
CTaHJapTHBIX pacTBOPOB ¢ coaepxkanueM 4,00; 8,00; 10,0 mr mukensa B 100,0 M nosyunnu npu
TEX )K€ YCIOBHSIX OTHOCUTEILHBIC ONTHYECKHE TUIOTHOCTH cooTBeTcTBeHHO: -0,240; 0,240;
0,460. Beruncnuth MaccoByto 101110 (%) HUKEINS B CTAJIH.

VYcrneBaeMoCTh CTY/ICHTOB B T€UEHHE CEMECTpa KOHTPOJIUPYETCS B MPOIIECCE HATTMCAHUS
PEUTHHTOBBIX KOHTPOJIBHBIX paboT. Kaxkaas KOHTposbHAst paboTa OTHOCUTCS K ONpeaeNeHHON
TeMe, 3aJIaHHsI OLICHUBAIOTCSA 10 OAJTbHOM cucTeme. [10THOCThIO pelieHHas 3a/1aya OlleHUBASTCS
B 7 0assioB; OTBETHI HA TEOPETUYECKUE BOMPOCH! B 3aBUCUMOCTH OT UX CIIOKHOCTH OIEHUBAIOTCS
oT 3 no 7 OamioB. 3a pemieHWe 3a/ayd JIOTOJTHUTEIBHBIM HECTAaHIAPTHBIM CIIOCOOOM U 3a
MONPOOHBI OTBET HAa TEOPETUYECKUN BOMPOC JT0OABISAIOTCA JOMOJTHHUTEIbHBIC OallIbl.
KonunyectBo 0amuioB 3a Kaxaoe 3aJaHWe YyKa3zaHO B Owmiiere. bamiael, modydeHHBIE IO
pe3ynbTaTaM HalKuCaHusl KOHTPOJIBHON paboThI 1O TeMEe, CYMMUPYIOTCSL.

B koHIe cemecTpa CyMMHUPYIOTCSI BCe 0ajUTbl, TIOJYYEHHBIE CTYJICHTOM TI0 PE3YJIbTaTam
BCEX KOHTPONBHBIX paboT. [lomydyeHHass uTOroBas CyMMma OallJIOB MOXET OBITH y4TeHa MPHU
ABTOMATHYECKOM BBICTABJICHUHU IK3aMEHAIIMOHHOW OIIEHKH «OTIMYHO» U «XOPOIIO».

Kpumepuu oyenxu:

\ Kpurepun YpoBenb Ounenka \
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Crygent nosyuni ot 90% MOBBIILICHHBIN OTnn4HO
10 100% ot MakcUMaIbHO (MpoBUHYTBIN) YPOBEHb
BO3MOXKHON CYMMBbI 0aJljIoB

Crynent nomyuun ot 80% 0a30Bblil YPOBEHD Xopomuio
10 90% ot MakcuMaJIbHO
BO3MOXKHOH CYMMBbI 0aJlJIOB

Crynentsl, HaOpaBime MeHee 80% OT MakCHUMalIbHOH CyMMBI 0OajUIOB, CAIOT 3K3aMEH I10
JUCLIUILINHE B YCTAaHOBJIEHHOM ITOPSIZIKE.

DK3aMEHAIMOHHBIA OWMJIET 10 aHAJUTUYECKOH XMMUH BKJIIOYAeT TpH 3aaaHus. IlepBrie aBa
BOIPOCA MOCBSIIEHBl TEOPETUUECKUM OCHOBAM XMMHUYECKOI'0 aHaJIN3a (CM. IPUBEJCHHBIN HIDKE
CIIMCOK BOIIPOCOB). B TpeTheM 3a1aHnu CTYIEHTY IPEAIaraeTcs peluTh 3a1a4y.

CryneHTtsl 00s13aHbl cJaTh 9K3aMEH B COOTBETCTBUU C PACIIMCAaHMEM M Yy4EOHBIM IIJIAHOM.
DK3aMeH MO JUCHUIUIMHE TPECleAyeT LEeNb OIEHUTh YPOBEHb (POPMHUPOBAHUS KOMIICTEHIIHIA,
pa3sBUTHE TBOPUYECKOI'O MBILUIEHUS, IPUOOPETEHHE HaBBIKOB CAMOCTOSITEIbHON paboThl, yMEHHE
IPUMEHSTD [TOJIyYE€HHBIE 3HAHUS JUIsl PEIICHUS TPAKTUUECKUX 3ajau.

dopma mnpoBeleHHs SK3aMeHa (YCTHO MM NHMCbMEHHO) YCTaHABJIMBACTCA peElICHUEM
kadenpbl. OK3aMEHAToOpy MPEIOCTAaBISIETCSl NPaBO 334aBaTh CTYICHTaM JONOJHHUTEIIbHBIC
BOIPOCHI 10 BCEH y4eOHOM MporpaMme AUCHUIUIMHBL Pe3ynapTar cpaym 3K3aMeHa 3aHOCHUTCS
npenojaBaTesieM B 3K3aMEHALMOHHYIO BEJOMOCTb U 3aU€THYIO KHIKKY.

Kpurtepun oueHnBaHus pe3yJibTaTOB 00y4eHH s

Oyenka Kpumepuu oyenusanus no skzameny
JlaH TONHBIN, TPAaBWIBHBIM OTBET, MaTE€pUall U3J0KEH B ONPEACICHHON
JIOTUYECKOM MOCIEA0BATEIIBHOCTH IEMOHCTPUPYETCS MHOTOCTOPOHHOCTD
Buicorui MOJXOJI0OB, MHOTOACIEKTHOCTh OOCYXKIEHHS MpPOOJIeMbl, yMEHUE
yposenb «5» apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHMSI, HAXOIUTh MYTH PELICHUS
(ommuno) NO3HABATEIBHBIX 33121, yCTaHABIMBATE IPHUHHO-CICACTBCHHEIE CBA3A
MEXJy CTPOCHHEM, CBOMNCTBAMH U IIPUMEHEHMEM BEIECTB, B
JIOTMYECKOM PpACCYXKJIEHUM W pEIIeHUM 3aJayd HeT OIIMOOK, 3ajada
pellieHa palroHaAIbHBIM CII0CO00M;
OTBeT MOJIHBIN U NPaBUIIbHBINA HA OCHOBE U3YUYEHHBIX TEOPUN, MaTepHra
Cpeonuii U3JI0KEH B OINPEACIEHHON JTOTMYECKOMN IOCIIEN0BATEIbHOCTH, IIPU 3TOM
ypogens «4» JIOTTYCKalOTCA HECYIIECTBEHHbIE OIIMOKM B OTBETaX Ha TEOPETHUYECKHE
(xopowio) BOIIPOCHI WJIM B PELICHUU 3aJa4U, KOTOPBIE CTYIEHT MOKET UCIPABUTH
10 YKa3aHMIO IIPETOaBaATENs
opozoswiii OTBeT NONHBIN, HO TIpH 3TOM JIONyMIEHa CYIIECTBEHHAS omuoOKa WU
yposens <3 OTBET HEIIOJHBIM, HECBSA3HBIM, HE MPOSABIIOTCA YMEHHsS IIPUMEHATH
Sosremeopume | TEOPETHIECKHE SHAHUS NPH PELICHUA MPAKTHYECKNX npobsieM; 3HaHHE
O O )p npeaMera ¢ 3aMEeTHBIMH  Ipolesiamu, HETOYHOCTAMH, HO TaKUMH,
KOTOpBIE HE CIIY>KaT MPEMSITCTBUEM I JaIbHENUIIEro 00yueHus
Munumanenvii | OTBET OOHapy)KMBAaeT HE3HAHME OCHOBHOIO COJEp)KaHUS Yy4eOHOTro
VpoBeHb «2» MaTepuaia
(Heyoosremeopu
menbHo)
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OneHouHbIC CpeACTBA [UIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(MU3NICCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— MPU MPOBEICHUU MPOIEYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS HHBAIUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMHU;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIWIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMIUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUsI Pe3yIbTATOB OOYYECHUS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPElOoCTaBICHUE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CHUILTHHBI (MOXYJIA).

5.1. YueOnas iuTeparypa

OcHoBHasi MTEpaTypa:

1. OCHOBBI aHAIMTUYECKON XUMUH: Y4eOHUK JUTst cTyieHToB By30B: B 2 T. T. 1, 2. /Ilox pen.
10.A. 3omoToBa. M.: Akaaemus, 2014.

2. OCHOBBI aHAJIMTUYECKON XUMUH: YUEOHUK JUIst cTyneHToB By30B: B 2 1. T. 1, 2. /Tlox pen.
IO.A. 3omoroBa. M.: Axagemus, 2010.

3. Kpuctuan I'. Ananutuueckas xumus: B 2 T. T.1, 2/ nep. ¢ aurn. A. B. [apmaria u ap. -
M.: BUHOM. Jla6opatopus 3nanui, 2009.

4, [Hounnok T.b., Temepnamen 3.A. AHaIUTHUYECKAs] XUMUS: CIIEKTPOCKOMMYECKHUE METOIbI
aHanm3a. YuebHoe nocobue. Kpacnonap, Kyol'y, 2013.

5. [ouunok T.b., Temepaames 3.A. MosekynsapHas abcopOLHOHHAs CIIEKTPOCKOIIHSL.
Yuebnoe nocobue. Kpacnogap, Kyol'Y, 2016.

6. Bbap6anat, FO.A. OCHOBBI aHAIMTHYECKON XUMHUH: MPAKTUIECKOE PYKOBOJCTBO
[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. I'apmari, O.B. Monorapoga, E.A.
Ocurnoga ; mox pea. 3onoroa FO.A., llexosnooii T.H., Ockonka K.B.. — OnexTpoH. 1an. — Mocksa:

WznarensctBo "Jlaboparopus 3nanuit", 2017. — 465 c. — Pexum gocryna:
https://e.lanbook.com/book/97410

JdomosiHuTEIbHAS JIUTEPATYypa:

1. BacunseB B.I1. Ananutrdeckas XUMuUs: COOPHUK BOIPOCOB, YIPAXHEHUN W 3a7ad: yueOHOe
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https://e.lanbook.com/book/97410

mocobue st cTyAeHToB By30B / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. Opnosa - 4-¢ u3a., crep. - M.:
Hpoda, 2006.

2. OCHOBBI aHAJIMTHYECKON XMMUH: 3a/1a4d U BOMPOCHL: yueOHOE mocodue sl CTYACHTOB
yH-TOB / oz pen. FO. A. 3omoroBa. M.: Beicmias mkomna, 2004.

3. OrT0 M. CoBpeMEHHbIC METO/IbI aHAIUTUYECKOH Xxumun. B 2-x Tomax. M.: Texnocdepa, 2003.

4. Ananutudeckas XuMust M1 QU3UKO-XUMHUYECKHE METO/IbI aHAIN3a: YUeOHUK TS CTYZCHTOB
By30B. B 2 1. T.1,2./ moxg penA.A.Vmenko. m.: Axagemus, 2010.

5. OcHOBBI aHANMUTHUYECKON XUMHH. [IpakTHYeckoe pyKOBOJCTBO: yueOHOE mocoOue Iist
CTYJEHTOB YH-TOB U BhICII.y4eOH.3aBeaennii/ mox pentO.A.3omoroBa.-M.: Beicias mikoina, 2001.

6. Ananmrudeckas xumus. [Ipodmemsr u moaxonel: B2 1./ T. 1,2 / mep. ¢ anri. A. I'. bop3enko u
Ip.; mox pen. 10. A. 3onotosa; pen. P. Kensuep u ap. - M.: Mup: ACT , 2004.

7. 3.A.Temepnames, T.I".Ilrorrko, O.b.Boponora, B.B.IlepexoTuii. AHamuTHYICCKAs XHMFSL.
DIEKTPOXUMHUYCCKUE METO/IbI aHAIM3a. Y4eOHoe nocobue. Kpacnomap, Kyol'yY. 2004.

8. T.b.Ilounnok, 3.A.TemepnamreB. AHaauTHdeckas XuMust. CIIeKTPOCKOITMYECKHE METOIBI
aHanm3a. YaeoHoe nocobue. Kpacnomap, Kyol'Y, 2013.

9.BacunbeB B. [1. Ananutryeckas XuMusi: yaeOHUK AJIS CTYJeHTOB By30B [B 2 kH.] / Ku. 1,2. /
Bacumses B. II. M.: lpoda , 2007.

10. Bepmmnun, B.. Ananutudeckast xumust [ DJICKTPOHHBIN pecypc] : yueOnuk / B.U.
Bepmwuaun, 1.B. Brnacosa, . A. HukudopoBa. — Dnexrtpon. nad. — Cankr-IlerepOypr : Jlans, 2017. —
428 c. — Pexxum mocryna: https://e.lanbook.com/book/97670

5.2. [lepuoauyeckue M3IaHUsA:

. «OKypHan ananutuyeckor xumun», Poccus, Mocksa.

. «3aBojckas naboparopusi. Jlnarnoctuka mMarepuanon», Poccusi, MockBa.
. «AHAJIUTUKA U KOHTPOIb», Poccusi, ExatepunOypr.

. «SpectrochimicaActa. Part By, uzgarenscrso Elsevier

. «Analytical Chemistry», nznareabctBoACS

. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

O DN B~ W —

Ipodeccuonanbubie 6a3bl JAHHBIX:

WebofScience (WoS) http://webofscience.com/
OnekTponHas oubnmoreunas cucrema eLIBRARY.RU http://www.elibrary.ru
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
Kypuanst uznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunast snextponnas 6udianorexa (H3b)http://www.elibrary.ru/
7. TloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOHhttp://archive.neicon.ru
8. HammonanpHass »nekTpoHHas OuOnMoTeka (AOCTYNm K DJIEKTPOHHOW OuOnmoTeke
nuccepraiuii Poccuiickoit rocynapcreennoi oubmuorexu (PI'B) https://rusneb.ru/
9. Tlpesumentckas oubmmorexa um. b.H. Enpuunahttps://www.prlib.ru/
10. DnextponHas konekius Okcdopackoro Poccuiickoro ®ouaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action
11. Springer Journals https://link.springer.com/
12. Nature Journals https://www.nature.com/siteindex/index.html
13. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
14. Springer Materials http://materials.springer.com/
15. zbMath https://zbmath.org/

ok wbde
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https://e.lanbook.com/book/97670
https://grebennikon.ru/
http://webofscience.com/
http://www.elibrary.ru/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/

16. Nano Database https://nano.nature.com/

17. Springer eBooks: https://link.springer.com/

18. "Jlextopuym TB" http://www.lektorium.tv/

19. VYuuBepcurerckas naopmanuonHas cucrema POCCHUS http://uisrussia.msu.ru

Pecypcobl cBOOOIHOTO J0CTYyNA:
1. Hndopmanmonnas cucrema "EanHoe 0KHO JOCTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSAEMOr0 MNPOrPAMMHOIO
odecreyeHus.
[Ipy mnoaroroBke KpaTKUX COOOIICHHUHHUCIIONB3YeTCS TMPOrpaMMHOE OOECIeYCHHUE
MicrosoftOffice (Word, Excel, PowerPoint).

6. Meroguyeckue ykazaHuUsl JJIsi OOYYAalOIIMXCS IO OCBOCHMIO JMCHMILIMHBI
(MmonxyJis)

[lo kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX J1AaeTCs
OCHOBHOM CHCTEMaTH3UPOBAHHBIM MaTepuan M pazbACHAIOTCS Haubojee CIOXKHbIE aCIEKThI
M3Y4aeMbIX METOJIOB aHAJIN3A.

BakHelilIMM 3TanoM Kypca siBJIsieTcsl CaMOCTOsATeIbHAsi padoTa Mo JMCUUILIMHE, B
paMKax KOTOPOil CTYIEHTHI OCYWIEeCTBJSIIOT MPOPadOTKY Yy4eOHOTO (TEOPEeTHYECKOTO)
MarepHuaia, IOATNOTOBKY K TEKYIIEMY M MPOMEXYTOYHOMY KOHTPOJIFO, @ TAK)KE BBIITOJIHAIOT
WHAMBUAYaJIbHbIE 3a/1aHUs (HalpUMep, TOTOBAT KOPOTKUE COOOIIEHUS U MPE3EHTALUH ).

Ilepen pemenneM 3agay HEOOXOJMMO BHUMATEJIBHO M3YYUTh TEOPETHUYECKUM MaTepual,
npopa0oTaTh KOHCIEKT JIEKIUHM, pa3o0paTb NpUMEpbl peleHus 3anad. Pemienue 3amau
pEeKOMeH/yeTCs HauuHaTh C Haubojee MPOCThIX, OJM3KMX K MMEIOIMIMMCSA B 3aJauHUKE
npuMepaM. He pekoMeHayeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (HOPMYJIBI, KOTOPHIE
BBIBOJSITCS B IIpUMEpax PEeLICHUs 3ajad. 3aluch B TETPaIu JOJDKHA colaepxkarb (GopMyJbl U Bce
BBIUMCJIEHMS] C YKa3aHMEM €IWHHUIl u3MepeHud. [lpu BeluMclieHusX HeoOxoaumo oOpalaTh
BHUMaHME Ha WX TOYHOCTH (MCIOJIB30BAHME HYKHOIO YHCa 3HA4YalUMX Lu¢p) U cobaroaeHue
IIPaBUJI OKPYTJICHUSI.

IIpy nmoaroroBke KpaTkoro JOKJIaJa ¢ KOMIBIOTEPHON  Mpe3eHTanueH
apryMEHTHUPYETCSl aKTyaJlbHOCTh TEMBI, BBISBISETCS MPAKTUYECKOE U TEOPETUUYECKOE 3HAYCHUE
JaHHOro wucciaenoBanua. OCHOBHas 4YacTh JOKJIAJa pPACKPBIBAET COJEp)KaHUE TeMbl. B
3aKJIIOYEHUH B KpaTKOM UM cxkarod (¢GopMe U3JIaraloTcsl MOJIYy4YeHHbIE PEe3yJIbTaThl,
IpeCTaByIsIoIre COO0M OTBET Ha IMIaBHBIN BONPOC UCCIeI0BaHU. 3/1€Ch K€ MOT'YT HaMe4aThCs
U JaJbHENIINe NepCIIeKTUBBI Pa3BUTHS TEMBI.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHUE YUeOHOro MaTtepuara.

WunuBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W O00yYaloIMMCS WHBAJIUIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.

7. MarepuanbHo-TexHU4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NMPOLECcca MO AUCHUILIHHE (MOYJIIO0).

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecrieuenue JAUCIUITIIMHBI (MO,Z[yJ'ISI) nu

Ne Bup pabdot
OCHAIIIEHHOCTh

1. JIeKITMOHHEBIE 3aHATHSI YuebHas ayguTOpHUs ISl MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA,
ayn. 234c.

18



https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://window.edu.ru/

KommnexT yueOHoii mebGenu, narepaktuBHas qocka SMART Board,
KOPOTKO(OKYCHBIM HMHTEPaKTUBHBIH IPOEKTOP, HOYTOYK, MejoBas
JOCKa.

MSWindows (Bkirouas Windowsmediaplayer), MSOffice (Bximouas
MSPowerPoint), TTO mst natepaktuBhoii nocku SMART Board

n

CeMuHapCKHE 3aHATHS

He npenycMoTpensl

JlaGopaTopHbie 3aHATHS

ayn.242c, 252c

VYuebuble 1a00paTOpuil YKOMIUIEKTOBAHHBIC CIIEHUATU3UPOBAHHON
MeOeJIbI0, BBITSHKHOW CHUCTEMOW BEHTWIISAIUH, MEIOBBIMH JOCKAMH,
CpeICTBaMH  TIOXKApHOW O€30ImacHOCTH W OKa3aHWsd TepBOU
MEIWLIUHCKOH  MOMOINM,  J1a0OpaTOPHBIM 000pyIOBaHKEM:
cuekrpodoromerper  LEKISS2107, cnekrpodoromerp UV-1800
(Shimadzu), NK-®ypse crnekrpodporomerp ®MC 1201, a Ttarxe
BcrioMorarenbHoe o0opyaosanue: Becki BCP-210, BJIK-500-M, pH-
MeTpel-oHOMepsl  Dkenept-001-3-01,  pH-metp-150, mmutkm
JJIICKTPUICCKHUE, MeTTTaTKH MarHUTHBIC LEKIMS1,Habops!
XUMHYECKOH MOCY bl U PEaKTHBOB.

JIneH3noHHbIE MIpOrpamMMBbl 00paboTKH JTAaHHBIX K
CHEeKTpoOTOMETPY HBYIy4eBOMYy ckaHHpyromemy UV 1800
(Shimadzu UV Probe, kortpakt Ne32-OA/2008-2)

I'pynmosslie
(MHIMBHUIYaNbHEIE)
KOHCYJIbTaIHA

VYueOuble momMerieHus: GakyapTeTa XUMHUH U BBICOKHX TEXHOJOTHH
ayn.234c, 242c.

Y4eOHbIC ayAMTOPUH, YKOMIUICKTOBAaHHBIC MEOCIIBbI0, MEJIOBBIMHU
JIOCKaMH, CPEACTBAMH MOXKapHOH 0€30MacHOCTH.

Texymuii KOHTPOJIb,
MIPOMEKYTOYHAS
aTTecTaIus

ayn. 234c, 242c.
VY4eOHble ayAUTOPHH, YKOMILIEKTOBAaHHBIE MEOEIbIo,
JOCKaMH, CPeICTBAMH MOKapHOH 0€30MaCHOCTH.

MCJIOBBIMHU

CaMocTrosTenbHas
pabora

CamocrosiTenpHas paboTa CTYAEHTOB OCYIIECTBIISICTCS B YUTAIBHBIX
3amax OwubOnmorexku KyOI'Y, 3ame pedepaTHBHBIX KypHaJOB,
BeIuMcnuTenbHOM 1eHTpe KyOI'Y, HHTepHeT-lieHTpe, a TaKke
JIPYTUX ayAuTOpusax (akylbTeTa XUMHH M BBICOKMX TEXHOJIOTHH C
BO3MOXHOCTBIO TOAKIIIOYEHUS] K ceTu «VHTepHeT», mporpaMMoii
9KpPaHHOTO  YBENMYEHHS U JOCTYIOM B  DJIEKTPOHHYIO
“H(OPMAITMOHHO-00Pa30BaTEILHYIO CPE/ly YHHBEPCUTETA.
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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

[lenpro OCBOGHUS AMCIUILINHBI SBISETCS (QOpMHUpPOBaHUE 0A30BBIX 3HAHWN O BUAAX H
crnocobax XUMHUYECKOrO aHajiu3a, METOoJlaX OIpeAeNieHUus] COCTaBa BEIIECTB, BbIPaOOTKa
KOMIUIEKCAa COOTBETCTBYIOIIMX YMCHHA ¥ HABBIKOB W (OpMHpOBAHUE KOMIICTCHIIMA B
cootBercTBUU ¢ TpeboBanusiMu @I'OC BO nmoaroToBku OakanaBpoB mo Hanpasienuio 04.03.01
«XHUMHSI» IS YCTICITHOTO OCYIIECTBICHUS TPO(HEeCCHOHATLHOM IeATETbHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOEHUS JTUCHUILIIMHBI SBJISIOTCS:

- TEOPETHUYECKOE U MPAKTUUYECKOE U3yuYeHUE OCHOBHBIX (DU3MUECKUX METOJOB aHallu3a U
UCIIOJIb30BAaHNE TIONYYEHHBIX 3HAHUN TEOPETHUYECKUX OCHOB (YHIAMEHTAIBHBIX pPa3iciioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- IpUOOpeTEeHNEe HABBIKOB pa0OTHI HA COBPEMEHHOH yueOHO-HAydyHOW ammapaType U Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPAKTHKE.

1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMBbl.

JuciurnanHa «Pru3ndyecKkre MeToAbl aHaInu3a» OTHOCUTCS K 00s3aTeIbHOM yacTu bioka 1
yueOHoro miaHa HampasieHus: nmoarotoBku 04.03.01 Xumwus. MHPOpMAIIMOHHO U JOTHYECKU
CBsI3aHa CO CIEAYIOIMMMU JUCHUIUIMHAMMU:

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka,;

- Maremaruka.

- Guznueckas XuMus;

- [IpakTuKyM 11O (PU3UIECKON XHUMHUU.

B paMKax Kypca «Duzngeckmne METOJbI aHaJIn3a» CTYACHTBI U3Yy4alOT OCHOBHBIC ITOHATHA
CHEKTPOCKOMUYECKMX METOJOB aHanmu3a U 0Oornee TOIPOOHO 3HAKOMATCA C  CaMbIM
pacrpoCTpaHEHHBIM METOJIOM aHaJIh3a — MOJICKYJISIPHON a0COpOLMOHHON CIIEKTPOCKOMHEH B
BuguMoii u Y®-o0nactax crnekTpa. [lodydeHHbIe 3HAHUS MOJE3HBI AJS YCIEIIHOTO OCBOSHUS
IIPOrpaMMBbI 110 aHAJTMTUYECKON XUMHHU B 4 ceMecTpe.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O00y4YeHHUS] MO JUCHUIIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOM IPOrpaMMBbI.

N3ydyenne paHHOW y4yeOHOW JAMCUMIUIMHBI HAmpaBlIeHO Ha (QOPMHUPOBAHUE Y
obyuarontuxcst odmenpodeccruonansuoi komrerenuu OITK-1:

Kon u HauMeHOBaHME WHANKATOPA PesynbTarel 00yueHus mo
JOCTHKEHHSI KOMTIIETEHITUN TUCUUTITUHE (3HAem, ymeem, enadeem)

OIIK-1: Cnioco0eH aHAIM3MPOBATh M MHTEPNPETHPOBATH Pe3yJAbTAThl XHMHYECKHX
JIKCIIEPUMEHTOB, HA0JII0ICHUI U M3MepeHuil

HNOIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, IPUHIIUIIBI U TEOPETUYECKHE OCHOBBI
Hcnonp3yeT 3HaHUS B | BAXKHEHUIIIUX CIIEKTPOCKOMUYECKUX METO/I0B UCCIIEI0BAaHUS COCTaBa
o0nactu BEIIIECTB U MaTepUaJOB.
AQHAJIMTUYECKON XUMUU | YMeeT HCIoIb30BaTh (pyHIaMEeHTaIbHbIE (PU3HKO-XUMUUECKHUE
JUIsL UHTEpIIpETALH 3HAHUS ISl OOBSICHEHUS MPOIIECCOB, JIEKAIIUX B OCHOBE OTJEIbHBIX
pe3yiIbTaToB METOJIOB aHa/IN3a, 00CYKAaTh Pe3yIbTaThl aHAIM3a C IPUBIICUEHUEM
XMMHYECKOIO aHaIu3a | CIPaBOYHBIX JAHHBIX.
Brnaneer cuctemoit mpeAcTaBIeHU 0 COBPEMEHHBIX (PU3UUECKUX
METOJIaX UCCIIE0BAHUs COCTaBa BEILIECTB U MAaTEPUAIOB;
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HNOIIK-1.2. 3HaAET MPUHIMITBI OCHOBHBIX CIIEKTPOCKOMUYECKUX METOJ0B
I/ICHOHBSyCT 3HAHUA B HCCIICAOBAHUA COCTaBa BCIICCTB U MaTepI/IaJIOB, HAa3HA4YCHUC U
obnactu MPUHIUIIB PAOOTHI anmapaTypbl, IPUMEHSEMON B AHATUTHYECKUX
CIIEKTPOCKOIUYECKHUX HCCJIEJOBAHMX.

METOAO0B aHaIu3a Il YMeeT HHTepIPETUPOBATh PE3YJIbTAThI BHIMOJIHEHHBIX aHAIN30B;
BBIOOpA METO/IA 00CyXI1aTh Pe3yJabTaThl aHATN3a C TIPUBIICYCHUEM CIIPABOYHBIX
W3Yy4YEeHUS COCTaBa, JaHHBIX.

CTPYKTYPBI U CBOWCTB
BELLECTB M MATEPHANIOB Bitazeer HaBpIkaMu pacyeTOB Pe3yJIbTATOB XMMHUYECKOTO aHAJIN3A,

MeTOHOHOFHCﬁ IIPOBEPKHU PE3YJIbTAaTOB XUMHUUYCCKOI'O aHalIln3a C
MMPHUBJICYCHUCM CIIPABOYHBIX JaHHBIX.

Pesynbrarhl 00ydeHus IO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATEIBHOM paboThl O0Oy4yaromMXCcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM Y4eOHBIM IUIAHOM. MHIWMKATOpPBl JOCTIDKEHHS KOMIIETEHLUH CUUTAIOTCA
c(OpPMHUPOBAHHBIMHU IIPU JTOCTUKEHUU COOTBETCTBYIOLIUX PE3YJIbTATOB O0yUCHHUS.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI.

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM PadoT.

O6mas TpyA0EMKOCTh AUCHHUIUINHBI cocTaBiseT 4 3a4.el. (144 vaca). Mx pacnpenencHue
10 BUAAaM pabOT MPEACTaBICHO B TabJHIIe

Bun yuebnoii paboThl Bcero CemecTtphbl
4acoB (dachrn)
3 - |- -
KonrakTHasi padoTa, B TOM YHCIe: 104,3 | 104,3
AyauTOpHBIE 3aHATHS (BCEro) 102 102
B Tom unce:
3aHATUS JEKIIMOHHOTO TUIA 34 34
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI, TPAKTUIECKHE HET HET
3aHATHUSA)
JlaboparopHbIe 3aHATHS 68 68
HWnas koHTaKkTHaAs padoTa:
Kontpois camocrosarensHoil padotsl (KCP) 2 2
ITpomesxyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTeJibHas paboTa, B TOM YUCJIE: 4 4
Kypcosas paboma - -

IIpopabomxka yuebHnozo (meopemuuecxkoco) mamepuand - -

Buvinonnenue unousuoyanvHuix 3a0anuii (no02omosxa
coobujenull, npeseHmayuii)

Pechepam - -
Ilooecomoska k mekyujemy KOHmMpPOIIO 4 4
KonTpoJn:
IToaroToBKa K 3K3aMeHy 35.7 | 35.7
OO0mas TpyA0€MKOCTh Yac. 144 144
qac B Tom uuncie koHTakTHas 1043 | 104.3
paborta
3ad4. eJl. 4 4

2.2 ConepxaHue IMCUMIINHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
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Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y9aeMbIe B 3 ceMecTpe (ouHas ¢opma)
[Tpumeuanue: JI — nexumm, [13 — mpaktudeckue 3ansaTus / cemuHapslJIP — maGopatopHbie
sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa

KonnuectBo yacoB

Ne HauMeHOBaHKE Pa3aesioB
pas-
nena (Tem) Bceero

AynutopHas Bueayautop
pabora Has pabora

J I13 JIP CPC

1 5 3 4 5 6 7

Baeaenne. O0mas
XapaKTEPUCTUKA (PU3UICCKUX
METOJOB aHAIU3a.
Knaccudukamms.

OO01as xapakTepucTHKa
(hU3UYIECKUX METOJIOB
uccinenoBanus. TpeOoBaHus K
MmetoaaM. Pemraemeie 3amaun.
IIepcnekTuBEl pa3BUTHS.
AHaTuTHYECKUN CUTHAI.
ITepexon ot AC K KOHIIEHTpaIuu

12 8 1

CHeKTpOCKOIMMYECKUE METOTbI
anamm3a. Knaccudukanmsi.
ATOMHBIE ¥ MOJIEKYJISIPHBIE

2. CIIEKTpBI. MeTo1bI 29 8 18 1
a0COpOITMOHHONM U SMHUCCHOHHOM
CTHIEKTPOCKOITUHU

ATOMHBIE ¥ MOJIEKYJISIPHBIE
CIICKTPBI

CnexTpocKomnusi B BUANMOU U
yIbTPauOIETOBOM 00IaCTSX.
3. | DIeKTpOHHBIE IEPEXObl U 49 10 38 1
AIIEKTPOHHBIE CIIEKTPBI MOJICKYJI.
AGcopOIIOHHAs CIIEKTPOCKOIHUS
B BUguMoi u Y@ obnacTsx.

YcTaHoBIEHHE cOCTaBa U
MIPOYHOCTU KOMIUIEKCHBIX
COE€IUHEHMI, KOHCTaHT

4, KHCIIOTHOCTH (OCHOBHOCTH)
pEareHToB.

Iloustue o MeTomax
TypOUIUMETpHH, HePeToOMeTpuH,
crieKTpockonuu auddyzHoro
OTpa’KEHUS.

21 8 12 1

Hmozo no oucyunnune 34 68 4
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2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:
2.3.1 3ansaTHda JeKINOHHOr0 THIIA.

Ne HaumenoBanue Popma
Coneprxanue pasnena (TemMbl) TEKYIIETro
pasnuena pasnena (Tembl)
KOHTPOJIA

1 2 3 4

1. BBenenue. O06mas XapaKTepUCTUKA | Y CTHBIN

¢busnIecKux METOJIOB | OIpOC
uccnenoBanus. Knaccudukanus.
TpeboBanus K METOJIAM.
Pemaembie 3amaun. IlepcnexTuBbl
pa3BUTHSL.

2. Cnektpockonuyeckue | CeKTpOCKOIMMYECKUE METOJIbl | Y CTHBIN
METO/Ibl aHATHN3A. aHaMn3a. Knaccudukanus. | ompoc
Knaccudukarmus. ATOMHBIE u MOJIEKYJISIPHbIE JIP
ATOMHBIE U CIIEKTPBI. Cnekrpockonus B
MOJIEKYJIIPHBIE BUIUMOM U  yIbTpaduoIeTOBON
CHEKTPBI. o0nacTsix. DneKTpOHHbIE

epeXo/bl u 3JIEKTPOHHBIE
CHEKTphl MoJIeKys. BepositTHocTn
MEPEXOJI0OB  MEX]Y 3JIEKTPOHHO-
KoJieOaTeIbHO-BpalaTeIbHBIMHU
COCTOSIHUSIMU. HNutencuBHOCTH
MOJIOC  Pa3JIMYHBIX  TEPEXOJIOB.
[Ipumenenue 3JIEKTPOHHBIX
CIEKTPOB MOTJIOIICHUS B
KaueCTBEHHOM U KOJMUYECTBEHHOM
aHanuse.

3. CrexTpocKoIus B AOCOpOLIMOHHAS CIIEKTPOCKONUS B | YCTHBIN
BUJIUMOM 1 BumguMorr u Y@ obmacTsax. 3akoH onpoc.
YIBTPaHuOIETOBOM Byrepa-Jlabepra-bepa. OTtkiioHeHuUs JIP
o0racTsx. oT 3akoHa. OnTUMHU3ALUS YCIOBHI

¢dboromeTpupoBaHUs. AHAIUTHYECKHUH
curHasl. OCHOBHBIE THITBI IPHOOPOB.
OcHOBHbIE IIPUEMBI
CIEKTPO(YOTOMETPUUECKOTO aHAIIH3A.
CnextpodoToMeTpruecKoe
TUTPOBAHUE. Juddepenmansaas
CHEKTPOGOTOMETPHS.
CnexrpodoTomeTpudeckoe
OTIpeieSieHHe COCTaBa U MPOYHOCTH
KOMILIEKCHBIX COCIMHEHUI u
KOHCTAHT KHCIOTHOCTH (OCHOBHOCTH)
peareHToB.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATHS] CEMUHAPCKOTO TUIIA — HE TIPETyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
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HanmenoBanue 1a00paTopHBIX paboT

®dopma
TEKYILEro
KOHTPOJISI

3

4

W3ydyeHue ycTpolicTBa M MPHUHIMIA PAOOTHI CIEKTPOPOTOMETPOB H
¢dorosnexTpokosopuMeTpoB. CpaBHEHHE BO3MOXHOCTEH Pa3JIMYHBIX
dorornekTpokonopuMeTpoB. CpaBHeHHE HTPUOOPOB MO CXOJIUMOCTH
MOBTOPHBIX ~ M3MepeHUu.CpaBHEHHE CXOAUMOCTH  HM3MEpPEHUH  TpH
pa3IMYHbIX 3HAYEHUSIX ONTHYECKOM TIOTHOCTU. [IpoBepka UIEHTUYHOCTH
KIOBET.

Otyer no
nabopaTopHOi
pabore

N3ydyenne mnpueMoB 1epexoda OT AaHAJUTUYECKOTO CUTHala K
KOHLIEHTPaLWH. Pemenue 3ajad4. Pacuer METPOJIOTUYECKUX
XapaKTEPUCTUK METOIAUKH: JUala3oHa OIpEeAeIsieMblX KOHIIEHTpaIUid,
npezesia 00HapyKeHUs

Otyer no
nabopaTopHOI
pabote

10.

OmnpeneneHre KOHIEHTPAIMM — TSHKEJIOTO MeTajsla B PacTBOpe
UCTIOJIb30BaHUEM ITPHEMOB a0COIOTHOM CIIEKTPOPOTOMETPHH.

C

Otyer no
nabopaTopHOI
pabore

11.

[Mony4enue snexkTpoHHoro Y d-criekTpa opranndeckoro BemecTa. OnpeneneHue
(YHKIMOHAIBHBIX TPYII OPraHUYECKOTO BEIIECTBA 10 AJICKTPOHHOMY CIIEKTPY.

Otuer no
nabopaTopHOI
pabore

12.

IMpocras cnektpodortomerpus. I[lpuemsl, cymHOCTH MeTonoB. OmpeneneHue
KOHIICHTPAIINH aHAIMTa METOIOM IU(EpeHIINATEHOW CHEKTPOGOTOMETPUH C
UCIIOJIb30BaHUEM TPaJyHpOBOYHOTO Tpadmka, MeToIa CTAaHIApTHOW 00aBKH,
BHEIIHETo CTaHjaapTa u 1p. Pemenue 3agay.

Otuer no
nabopaTopHOI
pabore

13.

Huddepennmanpcaas crnektpodoromerpus. [lpueMsr, CYIIHOCTP METOIOB.
OmnpexpeneHne  KOHUEHTpAaUUMM — aHanmuTa  MerogoM  anddepeHIuaIbHOM
CHEKTPO(YOTOMETPHU C HCIOJIB30BAaHHEM TPagyHpOBOYHOrO Tpadmuka, MeToja
CTaHJapTHOM T00aBKH, BHEITHETO CTaHAapTa U Ap. Pemenne 3aad.

Otuer no
nabopaTopHOH
pabore

14.

Pacyer KOHCTAHT KHCIIOTHOCTH TI0 pe3yJbTaTaM CIEKTPO(POTOMETPHUECKUX
W3MEPEHUN. Y CTAHOBJIEHUE COCTaBa U MPOYHOCTH KOMILJIEKCOB.

Otuer no
nabopaTtopHoOi
pabote

Ko 6écem nabopamoprvim pabomam umeromesi memoouueckue yKa3aus, YmeepircoeHHble Ha
kagedpe ananumuyecxou xumuu Kyol'y

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PpadoT (IIPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4aroIUXCcH M0 JUCUMUILIIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCITUTLTAHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 2 3
1 | [IpopaboTka yueOHoro |1. MeTomuueckue peKOMEHAIMNA K OpTraHU3aINK ayAUTOPHON U
(TeopeTHyecKoro)  |BHEAyAUTOPHOH  (caMOCTOSATENbHOH)  paboOThl  CTYICHTOB:
MaTtepuaia meroandeckue ykazanus/ coct. T.I1.Ctopoxenko, T.b.ITounnoxk,
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A.B.becnanos, H.B.JIoza. — Kpacnomap: KybOanckuii roc.yH-T,
2018. 89 c.

2. T.b.Ilounnok, 3.A.TemepnaiieB. AHAIUTHYECKAS XUMHMS.
CriekTpoCKONMYeCKHe MeTOJbl aHamu3a. YuyebHoe mocobue.
Kpacunonap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A.TemeppameB. MounekynspHas
abcopbOrmonHas crnekrpockonus. Kpacuogap, Kyol'Y, 2016.

Brimonnenne 1. MeTonuueckne peKOMEHJAIMK K OpraHU3alli ayAUTOPHON U
WHIUBUAYAIbHBIX  [BHEAYTUTOPHOM  (CaMOCTOSITENIbHOM)  paboOThl  CTYAEHTOB:
3amanuii (moarotoBka |Mmeroamueckue ykazanus/ coct. T.I1.Ctopoxkenko, T.b.ITounHoK,
COOOITICHUH, A.B.becnanos, H.B.JIoza. — Kpacnomap: KybOaHckuii roc.yH-T,
IIpE3EHTALNN ) 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepnaiieB. AHUIMTHYECKAS XUMHS.
CriekTpoCKONMYeCKHe MeTOJbl aHalu3a. YuyebHoe mocooue.
Kpacunomnap, KyoI'Y, 2013.
3. T.b. Ioumnok, 3.A. Temepnamen. MouekynspHas
abcopOuunonnas cnektpockonus. Kpacnonap, Kyol'VY, 2016.

[TonroroBka k Tekymemy|l. MeToauueckre peKOMEHJAMU K OpraHu3aluy ayAUTOpPHON U
KOHTPOJIIO BHEAYJAUTOPHOW  (CaMOCTOSTENbHON)  pabOThl  CTYIEHTOB:

metoaudeckue ykazanus/ coct. T.I1.Ctopoxenko, T.b.IlounHOK,

A.B.becnanos, H.B.JIoza. — Kpacnonap: Kybanckuii roc.yH-T,

2018. 89 c.

2. T.b. Tlounnok, 3.A. TemepnaiieB. AHaJIUTHYECKAsT XHUMMUSI.

CriekTpoCKOIMYeCKHe MeTOJbl aHalu3a. YuyeOHoe mocoowue.

Kpacnonap, Ky6I'VY, 2013.

3. T.b. Ioumnok, 3.A. Temepnamen. MouekynspHas

abcopOuunonnas crnektpockonus. Kpacnonap, Kyol'Y, 2016.

VY4ebHO-MeToIMYecKHe MaTepualibl JUIsl CaMOCTOSITENbHONW PaboThl OOyYaroLIMXcs U3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBisroTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B I1€4aTHOU (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha s13b1ke bpaiins.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTa
o0yJaromuxcs.

3. OoOpa3oBaTte/ibHbIe TEXHOJIOTMH, NPUMEHsieMble NPH OCBOCHHH IMCHUILIHHBI
(Monmy.Jist)

B mporiecce ocBoeHHS aHHOW Yy4eOHOW AMCIUIUIMHBI HCIONB3YIOTCSA CIEIYIOIINe
00pa3oBaTeNbHBIC TEXHOJOTHHU: ayAWTOpHAas padoTa B BUIE TPATUIIMOHHBIX (OpPM: JICKIIHH,
CEMHUHApHhI, MPAKTUYECKUE 3aHATUSA U T.I.; CAMOCTOSITeNbHAas paboTa CTYAEHTOB, TPYIIOBLIC
TUCKYCCHUU, 3aHATUSA - KOH(epeHIHuH, TPOBOAUTCS pa3dbop MpaKTHYECKUX  3ajad.
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IIpenycMOTpeHBl KOHTAKTHBIE Yachl, B paMKaX KOTOPBIX IpenojaBaTellb, C OJHOW CTOpPOHBI,
OKa3bIBAaCT MHIUBUYaIbHbIC KOHCYJIBTALUN 10 XOY BBINOIHEHHS CAMOCTOSATENbHBIX 3a/laHUM,
a ¢ JpYro CTOPOHBI, OCYILECTBIIAET KOHTPOJIb U OLICHUBAET PE3yJIbTaThl 3TUX UHAUBUIAYAIbHBIX
3ajaHui. JIng ¢ukcanuu TBOPYECKOrO MPOJBMIKEHHUS MCIIOJIB3YETCS PEUTHMHIOBas CUCTEMa
OLICHKHM 3HAHMW CTYIEHTOB IO pe3y/bTaTaM IPOBEPKU MOIYJIbHBIX PEHTHUHIOBBIX KOHTPOJIbHBIX
paboT, npuMeHseTcs OOCYXJIEHUE pe3yJbTaToB pabOThl CTYACHYECKHX HCCIIEI0BaTEIbCKUX
IPYII, HEKOTOpBIE pa3lenbl TEOPETUYECKOTO Kypca pacCMATPUBAIOTCA C HCIOJIB30BAHUEM
oleperKarollel caMOCTOATEIbHOM paboThl: CTYINEHTHI MOIYYaloT 3aJaHie Ha M3y4YeHHUE HOBOI'O
MaTepHuaa 10 €ro U3JI0KEHUS Ha JICKLUU.

B pamkax uTeHHs Kypca NpeaycMOTpPEHO nocelieHrne Gu3nKo-XxMMHUUECKHUX J1abopaTopuil
DKOJIOr0-aHAJTUTUYECKOTO IIEHTPA U LIEHTPa KOJUIEKTUBHOTO MoJib30Banusa Kybanckoro
TOCYHUBEPCUTETA.

I[HSI Jia1 € OrpaHUYCHHBIMA BO3MOKHOCTAMU 340POBBA MPCAYCMOTPCHA OPraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CpeAcTBA I TeKYILIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMeKYTOYHOM
aTTecTaluu

OneHouyHble CpeAcTBa IpeIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH OOpa3oBaTeIbHBIX
JOCTMDKEHUIM 00ydJarolIuxcsi, OCBOMBIIMX HpPOrpaMMy YydeOHOH aucuumuiuHbl «Pusndeckue
METO/Ibl aHAJIU3a.

O1ieHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaT€pHaibl /Ui MIPOBEACHUS TeKylIIero
KOHTPOJIsl B GOpMe 3aJJaHHUI U BOIPOCOB, U MPOMEKYTOUHOM aTTecTanuu B GopMe BOIPOCOB
U 33/I1aHUI K 9K3aMeHy

IIpuMepHBIe TeMbI YCTHBIX COOOIICHUI:

1. CekTpocKkonuYecKrue MeTO bl aHaIu3a ceroiHs. [lepcrnekTuBbl 1 OCHOBHBIE
TEH/ICHIINH Pa3BUTHSL.

2. IlpumMeHeHne 3JeKTPOHHBIX CIIEKTPOB MOTJIOIIEHHS B KAYECTBEHHOM U
KOJINYECTBEHHOM aHaJIH3e.

3. MukpoBoHOBas criekTpockonus. IIpakTuueckoe mpuMeHEHHE U EePCTIEKTHBBI
pa3BUTHSL.

4. MnddysHoe oTpaskeHHe: TEOPHs U MPAKTUKA.

5. Merozs! yCTaHOBIJIEHHS COCTaBa U MPOYHOCTH KOMIUIEKCHBIX COETMHEHMI.

6. CriekTpodoToMeTprUYECKOE OMpeieieHne KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH)
peareHToB.

MeToauueckue MaTepualJibl, ONMPEACTAIONINE IIPOUECAYPY OCHUBAHUA 3HaHHi7[,
yMeHI/lﬁ, HaBBbIKOB U (I/IJ'II/I) ONnbITa T€ATCIbHOCTH, XaPAKTCPU3YIOIIMX 3TAIlbI

(hopMupoBaHUA KOMNETEHUH

Bonpocs! K peTHHIOBBIM KOHTPOJIBHBIM padoTam
PeiiTuHroBasi KOHTpoJIbHasi padora Nel

Tema: «BBenenue B CIEKTpOCKONMYECKHE METO bl aHaIn3a. CrekTpopoToOMETpHUUECKUi METO T
aHaIn3a»

26. TpC6OBaHI/I$I K COBPEMCHHLIM HHCTPYMCHTAJIbHBIM MCTOJaM aHAJIM3a U HUX KJIaCCI/I(I)I/IKaLII/IH.
[ToHsTHEe 00 aHATMTUYECKOM CHTHAIIE. FpanprOBquaﬂ 3aBUCHUMOCTBD. CTaHI[apTHLIC O6p8.3].IBI.
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28.
29.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.
43.
44,
45,

46.

47.
48.

49.

50.

[TpueMbl nepexoa OT AHATUTUYECKOIO CUTHANA K KOHLEHTPALMHA. AHAJIMTUYECKUN CUTHAI
¢doHa, ocHOBHBIE UCTOUHUKH (oHa. [Ipenen oOHapykeHHs U CIIOCO0 ero ONpeIeICHHUS.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHMs, TIPUMEPHI.

B3aumMoneicTBHE 3JEKTPOMAarHUTHOTO M3IMy4eHHS B BUAMMOW W Y@- 001acTax CHekTpa C
aTOMaMU M MoJIeKyJaMH. J[MCKPETHOCTb SHEPreTHUECKUX MEPEXO0J0B B aTOMaxX M MOJIEKYJax.
BeposTHOCTb SHEpreTHYeCcKUX MEePeXo10B, BpeMsl AKH3HU BO30YKIEHHBIX COCTOSIHUM.
Knaccugukanus 1 0CHOBHON INPUHIIMIT METOI0B aHAJTUTUYECKON CIIEKTPOCKOIHH.

ATOMHBIE U MOJIEKYJIIPHBIE CIIEKTPBI, UX PA3JINYUSL.

[lepeuncinre Ba)kHEHIIME IApaMeTpbl DJIEKTPOMAarHUTHOro  u3nydeHus. Omnpenennre
busnueckuit cmbicn  kKodpduimeHnTa DWHINTEHHA. YKaKUTE OCHOBHBIC XapaKTEPUCTHUKH
CIIEKTPaJIbHOM JIMHUH.

XpoMohophl ¥ ayKCOXPOMBI. DJIEKTPOHHBIC MEPEXOJbI B MOJIEKYJIaX. DJIEKTPOHHBIC CHEKTPHI
MoJiekyi. KonebaTenbHas CTpyKTypa 2JIEKTPOHHBIX CIIEKTPOB.

N300pa3ute ONOK-CXeMbl CHEKTPAJIbHOTO NpuOOpa, yKaKUTe OCHOBHbIE Yy3ibl. HasoBure
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOIO Mproopa.

CriekTpbl TMOIVIOIIEHUS W CHEKTPbl HCIYCKAaHUS, OCHOBHbIE (OpPMBI MX TpaduyecKoro
IIPEJICTaBICHMUS.

OCHOBHOH 3aKOH TOIVIOIIEHUS 3JEKTPOMAarHUTHOIO u3NydyeHus. DPU3NYECKUd CMbICT U
€IMHUIIBI U3MEPEHUS MOJIIPHOTO KO3((DUIMEHTA ITOTIIOICHHUS.

AHAIMTUYECKUI CUTHAI B METOAAaX aOCOPOIMOHHOW CIIEKTPOCKOIHMU M CIIOCOOBI Mepexoja OT
AQHAIUTUYECKOT0 CUTHAJIa K KOHLEHTPALUU.

OcHoBHbIE IIPUYUHBI OTKJIOHEHMS oT 3aKOHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUUECKOM METO/IE aHaIN3a B BUAUMON 1 Y D-001acTsX CreKTpa.

[Jaiite ompeneircHue ONTUYECKOW IIOTHOCTH, IIOTJIOLIEHUS, NPONYCKAHMs. YKaKHUTe
B3aMMOCBA3b MEXAY 3THMMM BelnunHaMu. [lokaxuTe pacueToM, BO CKOJBKO pa3 M3MEHUTCS
ONTHYECKAs IUIOTHOCTh U IPOIYCKAHUE PacTBOpa, €CIM €ro KOHIEHTpAlUs YMEHBIIUTCA WU
YBCIIMYUTCS B N pas.

[Tepeuncnure OCHOBHBIE CITOCOOBI MOHOXPOMATH3ALUU U3TYUECHHUS.

[ToueMy BO MHOTHX CIIy4asiX ONTHYECKYIO INIOTHOCTh PacTBOpa CTaparoTcs U3MEpsTh B 00J1acTH
MaKCHMyMa IOTJIOIEHHs BellecTBa?

VYKaxuTe OCHOBHbIE (DaKTOPBI, KOTOPbIE HEOOXOJMMO YYMUTBIBATH NMPHU ONTUMU3ALUH YCIOBUN
(doTromMeTpupoBaHusl.

Ha3zoBuTe OCHOBHBIH THUI IETEKTOPOB M3JIydyeHHs B BUANMON 1 Y@ obnacTsx.

Cxema ®@OKa. OcHOBHbIE OTINYHUS CIIEKTPO(POTOMETPOB OT (HOTOAIEKTPOKOIOPUMETPOB.
OcHoBHBIE TUITBI KPUBBIX (DOTOMETpPUUECKOro TUTpoBaHHU. [IpeumymiecTBa (OTOMETPUUECKOTO
TUTPOBAHUS NEpe]] KIaCCUYECKUM TUTPOBAHUEM.

Omnpenenenne KOHLEHTPALMK JIBYX MM 0OJiee OKPALIEHHBIX COCTUHEHHUM MpPU UX COBMECTHOM
npucyrcTBuu. Meron @upopara, ero OCHOBHON IPHUHIIMII.

[Tpunimun npueMoB nuddepeHnaIbHON CIeKTPO(HOTOMETPUH U UX IPUMEHEHUE.
CriekTpo(hOTOMETPHUYECKOE OMNpeeNiCHHEe KOHCTAaHT KHCIOTHOCTH (OCHOBHOCTH) peareHTOB.
[Tpuniun rpauyeckoro U pac4eTHOro METOIOB.

CriekTpo(hOTOMETPUUYECKOE YCTAaHOBIIEHHE COCTaBa KOMIUIEKCHBIX coefuHeHuil. Omnpenenenue
KOHCTaHT YCTOWYMBOCTH KOMILIEKCOB. MeTOABI M30MOJISIPHBIX CEPUI U MOJISIPHBIX OTHOLIEHHUH.
[TpumeHeHre MoJIeKyISIpHOI a0COPOIIMOHHOM CIIEKTPOCKONUU B BUAMMON U Y d-061acTsX.
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10.
11.

12.

13.
14.

15.

16.

17.

18.

Tunosble 3a7a4un
Bprunciienre KOHIICHTPAMK B METOJIE MOJICKYJISIPHON aOCOPOIMOHHOMN CIIEKTPOCKOIHH C
MIPUMEHEHHUEM TPUEMOB TPaTyHPOBOYHOrO rpadrka, CTaHIAPTHOM T0O0ABKH, CTaHIAPTHBIX
n00aBOK, OTPAaHUYUBAIOIIUX PACTBOPOB, MO pe3ysbraraM ()OTOMETPUUYECKOTO TUTPOBAHHSL.
Bplunciienrie KOHIIGHTpAllUM IO Pe3yJibTaTaM H3MepeHuil MetojaoMm auddepeHnnantbHon
dboToMeTpHH.
OnpenenieHne KOHIEHTpanuii AByX (WM 0ojiee) OKpalleHHBIX KOMIIOHCHTOB TIPH HX
COBMECTHOM TmpucyTcTBuM. Pacyer nmamazoHa ONpeACISIEMbIX  KOHIEHTpPALM ¢
HCITOJIb30BAHUEM CITEKTPO()OTOMETPHUECKOTO METO/Ia aHAIH3A.

PeiiTuHroBasi KOHTpoJIbHasA padora Ne2
Tema: «CtaTtucrnueckasi 00padoTka pe3yJibTaTOB H3MepPeHHII»

CucremaTuveckue oMok (PU3MKO-XUMUICCKUX U3MEPEHUH, UX HCTOYHHUKH.
[TpaBUIIBHOCTH PE3yNbTATOB XMMHUECKOTro aHanu3a. CrocoObl MPOBEPKU MPABHIBHOCTH
pe3ynbTaTa aHaJIu3a.
CrnyuaiiHple OMMOKH, WX HUCTOYHUKH. (OCHOBHOE OTIMYME CHUCTEMATUYECKUX OIIUOOK OT
CIIy4alHBbIX.
Pacuer noBepurTenbHOro HHTEpBAa.
[Tonsitue nmpomaxa B cepur u3MepeHuid. M3ioxuTe cnocod MCKIIOUEHHS TPOMaxa U3 Cepuu
U3MEPECHUM.
Metoa HanMmeHbIIMX KBaApaToB. [lomydeHue ypaBHEHUE TPSAMOM ISl SKCHEPUMEHTATBHBIX
3HAQYEHU METOJOM HAMMEHBIINX KBaJPATOB.
Jlaiite  ompeneneHue TMOHATHAM: Tpelen  OOHApY>KEHUs, JAMana3oH H3MEpSEeMBIX
KOHIIGHTpAllUi, CEJIEKTUBHOCTb, JKCIPECCHOCTh AaHAJIW3a; AHAJIWTUYECKUM CHUTHA,
«ueHTU(UKAMOHHBIN TapaMeTp".
Ananutuueckuii curnan ¢ona. Mictounuku ero Bo3HUKHOBeHUs. BiustHue gona Ha mpenen
0OHapy>XCHHS aHAJIUTA.
[TonsiTrie 06 OTAETBHBIX U30PAHHBIX CIEKTPOCKOIMMYECKMX METO/1aX aHalln3a, OCHOBAaHHBIX Ha
B3aUMOJICUCTBUH BUAUMOTO U Y D-U3IIy4eHUs C MOJIEKYJIaMH BEILIECTBA:
® MeTO/bI He(eTOMETPHUH U TYpOUIUMETPHH;
e MeToJ TBepAo(ha3HOM CEeKTPOPOTOMETPHUH;
® METO/J| CIEKTPOCKONNH U (Py3HOTO OTpaskeHuUs;
® METO[ [IBETOMETPHH.
Tunosble 3a1anus:

- IIOJIY4YCHHUEC YPaBHCHUS HpHMOHHHeﬁHOﬁ 3aBUCUMOCTH METOAOM HAMMCHBIIINX KBAaJApPaTOB,

- UICKJIIOUCHUEC HCHAJACXKHOT'O JaHHOI'O (HpOMaXEl) H3 CCpHU PC3YJIbTATOB U3MCPCHUS
- pacdeT JOBCPUTCIIbHOTO HHTCPBAJIA IJId PE3YJIbTATOB CCPpUHA I/I3MepeHI/II>'I.

llpumep bunema k pelmunz060t KOHMPOILHOU pabome:

PEMTUHI OBASI KOHTPOJIBHASI PABOTA Nel
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1. Ontumuzanust ycinoBuil criekrpodoTomerpupoBanus. BeiOop onTUManbHOW IJTUHBI BOJHBI.

VYuer nuama3oHa HauOOJIBIIEH TOYHOCTH W3MEPEHHUS ONTHYECKONW TUIOTHOCTH.

Br16op

ontumanibHOro 3HayeHus pH. Yyer kuHeTukn (HOpMHUpPOBaHMS aHATUTHYECKOTo curHana (7

0aJlIIOB)

2. Hwke nmpuBeIcHBI 3HAUCHUS MOJISIPHBIX KOY()(HIIMEHTOB MOTJIOMCHUS KOMIUIEKCOB HUKEIS U
KoOabTa ¢ 2,3-XHHOKCATUHAUTHOJIOM TPU COOTBETCTBYIONUX MAKCHMYMaX IOTJIOIICHUSI:

JlnvHa BOJIHBI, HM

510

656

€Co

36400

1240

ENi

5520

17500

1,2786 r mouBbl pacTBOpuiH U 3ateM pazdaBuian 10 100,0 M. Ha anukBoTHOM yactu (25 M)
YIAIAIA MEIIAONIAe PUMECH; TTOocIie JoO0aBIeHUs 2,3 - XMHOKCAIMHANTHOIA 00hEM JIOBEIU 10
100,0 mu. Ontuueckasi TIOTHOCTH TMOJYYEHHOTO pacTBopa B KroBere qiuHoi 1,00 cMm paBHa
0,326 mpu 510 um u 0,236 npu 656 HM. PaccumraiiTe MpOIEHTHOE COJEp)KaHHE KOOalbTa U

HUKEJIS B TIOUBE. (7 6a1108).

3. B aBe mepHbie ko061 Ha 50 M momecTwui o 10 M1 HcciemyeMoro pacTBopa, CoAepIKaIero

HUKenb. B oqny u3 ko016 go6asunu 10 M crangaptHoro pactBopa Hukens ¢ Tutpom 0,0015. B

00e K0JIObI T0OAaBUITN HEOOXOMMBIE PEareHThI U JOBEIH 10 METKU. ONITHYECKUE TUNIOTHOCTH
MOJIYYEHHBIX PacTBOPOB OKa3auch paBHbl 0,535 u 0,729. Onpenenutb KOHIEHTPALMIO HUKEIIS
B HICCIIEIyEMOM PacTBOPE B MOJIB/JT M MKI/MIL. (7 6a108).

4. B3auMoJieficTBHE 3JIEKTPOMArHUTHOTO M3ITydeHust BuauMoi nu YD olmacTeii ciekTpa ¢
aTOMaMU U MOJIEKyJIaMu BewlecTB. [IponcxoxkaeHne aTOMHBIX U MOJIEKYJIIPHBIX CIIEKTPOB.
I'paduueckoe npeacTaBieHUe CIEKTPOB UCIYCKAHUS U CIIEKTPOB MOIJIOMIECHUS. (7 6a1108).

Kpumepuu oyenxu:

Ouenka

YpoBeHb

Kpurepunu

Kaxxoe 3aganue B Ouiiere
OIICHUBAETCS OIPEJICIICHHBIM
KOJIMYECTBOM 0aJIIoB,
yKazaHHBIM B Ouiere. baer 3a
KXKJ0€ 3aJaHue CYMMUPYIOTCS

MTOBBIIIICHHBIH (TTPOABUHYTHIN )
YPOBEHB

Crynent noxyuun ot 90 no
100 % oT MakcuUMAalILHOM
CyMMBbI 0aJlJIOB

0a30BbIl YPOBEHb

Crynent nonyuun ot 70 1o 90
% OT MakCHUMaJIbHOW CYMMBI
0aIoB

MOPOTOBBI YPOBEHb

Crynent nonyuun ot 50 go 70
% OT MakCHUMaJIbHOW CYMMBI
0amIoB

YpOBEHB HE COPMUPOBAH

Crynent noxyunn meree 50 %
OT MaKCHUMAaJIbHOM CyMMBI
0aoB

JK3aMeHANMOHHbIE MATEPHAJIbI JIA IPOMEKYTOUYHOM aTTecTanun (IK3aMeH)

Bomnpocsl Kk 3k3ameny
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TpeboBaHMsT K COBPEMEHHBIM HMHCTPYMEHTAJIbHBIM METOJaM aHalu3a U UuX
knaccupukanus. Ilonsatme 00 aHanmuTHyeckoM curHane. ['panympoBodHas
3aBUcUMOCTb. CTaHAapTHBIE 00pa3LbL.

[Tpuemsbl nepexoja OT aHAIMTUYECKOIO CUTHANA K KOHLEHTpAaLUU. AHAIUTUYECKUN
curHan ¢oHa, ocHOBHbIC ucTOouHUKH (oHa. [Ipemen oOHapykeHUS U CHOCOO ero
OIpeieNIeHusl.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHMs, TIPUMEPHI.

B3anMopeiicTBre 2IEKTPOMArHUTHOTO M3JIy4YeHHsT B BHAuUMoOW u Y®d- obmacTtsax
CIEKTpa ¢ aroMaMH U MOJIeKyJaMU. J[MCKpETHOCTb PHEPreTHUECKUX IMEPEXOAO0B B
aToMax M MoJeKynax. BepoATHOCTh 3HEpPreTMYecKUX MEepexo0B, BpeMs >KU3HU
BO30YKICHHBIX COCTOSIHUH.

Knaccugukanus 1 0CHOBHON IPUHIIMIT METOI0B aHAJIUTUYECKON CIIEKTPOCKOIHH.
ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX PA3JINYUSL.

[lepeuncnure BaxkHeHIIMe napaMeTpbl JIEKTPOMArHUTHOrO u3inydeHus. Onpexnenure
¢usuueckuit  cmbicn  koddp¢unuenta  DWHIMITEWHA.  YKaXHTE  OCHOBHBIC
XapaKTEPUCTHKH CIIEKTPaIbHOMN JTMHUH.

Xpomodopbl ¥ ayKCOXpPOMBI. DJIEKTPOHHBIE MEPEXObI B MOJIEKYJaX. DIEKTPOHHBIE
cnekTpsl MoJiekys. KonebarenbHast CTpyKTYpa 3JIEKTPOHHBIX CIIEKTPOB.

N300pa3zure OJIOK-CXEMbI CIEKTPAJIbHOIO NpUOOpa, YKAKUTE OCHOBHBIC Y3IIBI.
Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKH CHEKTPAIbHOrO Mpubopa.

CrieKTpbl NOIJIOUIEHHS U CIIEKTPBl UCIIYCKAaHUs, OCHOBHBIE ()OPMBI UX I'paUyECKOro
IPE/CTaBICHHUS.

OCHOBHOH 3aKOH IMOIJIOIIEHUS 3JIEKTPOMAarHUTHOTO U3IydeHUs. PU3NYECKUIl CMBICIT
U €TUHUIIBI U3MEPEHUS MOJISIPHOTO KO PHUIMEHTA MOTJIOIIEHUS.

AHaJIUTUYECKUN CHUTHAJI B METOJaX aOCOPOLMOHHOM CHEKTPOCKOIUU U CIIOCOOBI
nepexoa OT aHATUTUYECKOI0 CUTHAJIA K KOHLIEHTPALMH.

OcHOBHBIE TIPUYMHBI OTKIOHCHHWsSI OT 3akoHa byrepa-Jlambepra-bepa B
CHEKTPO(POTOMETPUUECKOM METO/IE aHaIN3a B BUAUMOHN 1 Y D-001acTsX creKTpa.
Jaiite onpeneneHue ONTUYECKOW IUIOTHOCTH, IOIJIOIICHUS, IPOITYCKAaHUs. Y KaXUTE
B3aMMOCBSA3b MEXAYy ATUMH BenuunHamu. [lokakure pacueTrom, BO CKOJIBKO pa3
U3MEHUTCS ONTHYECKass IUIOTHOCTh U MPOIYyCKaHWE pacTBOpa, €clld  €ro
KOHIIEHTPALUsl YMEHBIIUTCS MM YBEIUYUTCA B N pas.

[lepeuncnure OCHOBHBIE CHOCOOBI MOHOXPOMATH3allMU M3JIY4YECHUS. YKaXHUTEe
COCTaBHBIE YaCTH MOHOXPOMATOPA.

Bo160p onTumManbHON ATMHBL BOJIHBI 17151 GoToMeTprupoBaHust. OCHOBHBIE ClTydau.
JlnanazoH MakCUMaJIbHOM TOYHOCTH IIPH U3MEPEHMHM ONTHUYECKOHW IIJIOTHOCTH
pacTBOpPOB Ha

®3Ke u cnektpodoTomerpe.

VYkaxxute oCHOBHBIE (PAaKTOPHI, KOTOPbIE HEOOXOAUMO YUUTHIBATh PU ONTHUMU3ALNH
ycIoBUHA (POTOMETPUPOBAHUS.

HazoBure OCHOBHBIN THUI JETEKTOPOB U3Iy4eHUS B BUAMMOM U Y® obnacTsax u
HOPUHIUI UX paboTBhI.

Cxema ®OKa. OcHOBHBIE OTJINYNSA CHEKTPO(HOTOMETPOB oT
(OTO3IEKTPOKOTIOPHUMETPOB.

[Tpunuun npuemMoB auddepeHnrnaIbHOU CIeKTPOGOTOMETPUH U UX TPUMEHEHHE .
OcHOBHBIE THNBI KpHUBBIX (poTOMeTpuueckoro  TuTpoBaHus. IIpenmymiectsa
(bOoTOMETPUYECKOTO TUTPOBAHHUS ME€PE]] KIIACCUUYECKUM TUTPOBAHUEM.

OmnpezneneHue KOHUEHTpPAMK JIBYX WM OoJiee OKpAILeHHBIX COEIMHEHHUH TNpH HX
COBMECTHOM npucyrcTBuu. Merog @upopara, ero OCHOBHOM MPUHIIHAII.
CriekTpo(hOTOMETPUUYECKOE OIpeJesieHNe KOHCTAaHT KHCIOTHOCTH WU OCHOBHOCTHU
JIBYLIBETHBIX PEareHTOB.
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54. CnexTpooTOMETpHUECKOE YCTAHOBJICHHE COCTAaBa W TMPOYHOCTH KOMIUICKCHBIX

COCTUHEHUN.
55. [IpumeHeHne MOJICKYJISIPHOH aOCOPOIIMOHHON CIEKTPOCKONUU B BUAMNMOW U Y D-
o0nacTsix.
56. [lonarue o cnektpockonuu Au(GPy3HOro OTpakeHus, Meronax HedeIOMETpUH |
TypOUIUMETPHH.
Tunosblie 3agaun
6. Brruncienre KOHIIGHTpaluii MeTojaMu abcomoTHOM (TpocToit) u nuddepeHnrantbHON
a0COpOLIMOHHON CHEKTPOCKONHMH C TNPUMEHEHHEM  MPHEMOB IpagyupoOBOYHOTO Tpaduka,

CTaHJapTHOW [00aBKH, CTaHIAPTHBIX JOOABOK, OrPAaHMYMBAIOIIMX PpACTBOPOB, a TaKXke IO
pe3ysbTaTtaM CeKTpO(hOTOMETPHUECKOTO THTPOBAHHMSL.

7. OmnpeneneHne KOHIEHTpAlMid JBYX (WM Oojiee) OKpAaIICHHBIX KOMIIOHEHTOB IIPH HX
COBMECTHOM IIPUCYTCTBUU.

8. Pacuer  nmamasona ONpeAesIeMbIX ~ KOHLEHTPAUMH C  HCIHOJIBb30BAaHHEM
CIEKTPO(OTOMETPHUECKOTO METO/Ia aHANIN3A.

9. OnpezneneHne KOHCTAaHT KMCIOTHOCTH (OCHOBHOCTH) ABYLIBETHBIX PEAareHTOB.

10. Omnpenenenue cocraBa U NPOYHOCTH KOMIUIEKCHBIX COEIMHEHUH.

IIpumep 3k3aMeHANMOHHOTO ONJIeTa
3K3AMEHAIIMOHHBINA BUJIET Nel

1. Bzaumoneiicteue Y®- 1 BUIUMOrO M3JIy4eHHs ¢ aTOMaMU U MosieKyiaMu. [Ipoucxoxaenue
ATOMHBIX U MOJIEKYJIIPHBIX CIEKTPOB MOIIOMICHUS U UCITYCKAHHUS.

2. Cxema cnektpodoTtomerpa. KpaTkas XxapakTepucTHKa OCHOBHBIX OJIOKOB.

3. 3 naBecku cranu Maccoit 0,2542 r nocne coorBeTcTBytoueil 00padorku noxyuunau 100,0 mu
pacTBopa, co/ieprKallero AMMETHITIIMOKCUMAT HUKeNsl. ONTHYecKas INIOTHOCTh 3TOT0 pacTBOpa
OTHOCHUTEIILHO pacTBopa cpaBHeHus, coaepxaiiero 6,00 mr Ni B 100,0 mu, paBua 0,34. [{ns
CTaHJapTHBIX pacTBOPOB ¢ coaepxkanueM 4,00; 8,00; 10,0 mr mukensa B 100,0 M nosyunnu npu
TEX )K€ YCIOBHSIX OTHOCUTEILHBIC ONTHYECKHE TUIOTHOCTH cooTBeTcTBeHHO: -0,240; 0,240;
0,460. Beruncnuth MaccoByto 101110 (%) HUKEINS B CTAJIH.

VYcrneBaeMoCTh CTY/ICHTOB B T€UEHHE CEMECTpa KOHTPOJIUPYETCS B MPOIIECCE HATTMCAHUS
PEUTHHTOBBIX KOHTPOJIBHBIX paboT. Kaxkaas KOHTposbHAst paboTa OTHOCUTCS K ONpeaeNeHHON
TeMe, 3aJIaHHsI OLICHUBAIOTCSA 10 OAJTbHOM cucTeme. [10THOCThIO pelieHHas 3a/1aya OlleHUBASTCS
B 7 0assioB; OTBETHI HA TEOPETUYECKUE BOMPOCH! B 3aBUCUMOCTH OT UX CIIOKHOCTH OIEHUBAIOTCS
oT 3 no 7 OamioB. 3a pemieHWe 3a/ayd JIOTOJTHUTEIBHBIM HECTAaHIAPTHBIM CIIOCOOOM U 3a
MONPOOHBI OTBET HAa TEOPETUYECKUN BOMPOC JT0OABISAIOTCA JOMOJTHHUTEIbHBIC OallIbl.
KonunyectBo 0amuioB 3a Kaxaoe 3aJaHWe YyKa3zaHO B Owmiiere. bamiael, modydeHHBIE IO
pe3ynbTaTaM HalKuCaHusl KOHTPOJIBHON paboThI 1O TeMEe, CYMMUPYIOTCSL.

B koHIe cemecTpa CyMMHUPYIOTCSI BCe 0ajUTbl, TIOJYYEHHBIE CTYJICHTOM TI0 PE3YJIbTaTam
BCEX KOHTPONBHBIX paboT. [lomydyeHHass uTOroBas CyMMma OallJIOB MOXET OBITH y4TeHa MPHU
ABTOMATHYECKOM BBICTABJICHUHU IK3aMEHAIIMOHHOW OIIEHKH «OTIMYHO» U «XOPOIIO».

Kpumepuu oyenxu:

\ Kpurepun YpoBenb Ounenka \
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Crygent nosyuni ot 90% MOBBIILICHHBIN OTnn4HO
10 100% ot MakcUMaIbHO (MpoBUHYTBIN) YPOBEHb
BO3MOXKHON CYMMBbI 0aJljIoB

Crynent nomyuun ot 80% 0a30Bblil YPOBEHD Xopomuio
10 90% ot MakcuMaJIbHO
BO3MOXKHOH CYMMBbI 0aJlJIOB

Crynentsl, HaOpaBime MeHee 80% OT MakCHUMalIbHOH CyMMBI 0OajUIOB, CAIOT 3K3aMEH I10
JUCLIUILINHE B YCTAaHOBJIEHHOM ITOPSIZIKE.

DK3aMEHAIMOHHBIA OWMJIET 10 aHAJUTUYECKOH XMMUH BKJIIOYAeT TpH 3aaaHus. IlepBrie aBa
BOIPOCA MOCBSIIEHBl TEOPETUUECKUM OCHOBAM XMMHUYECKOI'0 aHaJIN3a (CM. IPUBEJCHHBIN HIDKE
CIIMCOK BOIIPOCOB). B TpeTheM 3a1aHnu CTYIEHTY IPEAIaraeTcs peluTh 3a1a4y.

CryneHTtsl 00s13aHbl cJaTh 9K3aMEH B COOTBETCTBUU C PACIIMCAaHMEM M Yy4EOHBIM IIJIAHOM.
DK3aMeH MO JUCHUIUIMHE TPECleAyeT LEeNb OIEHUTh YPOBEHb (POPMHUPOBAHUS KOMIICTEHIIHIA,
pa3sBUTHE TBOPUYECKOI'O MBILUIEHUS, IPUOOPETEHHE HaBBIKOB CAMOCTOSITEIbHON paboThl, yMEHHE
IPUMEHSTD [TOJIyYE€HHBIE 3HAHUS JUIsl PEIICHUS TPAKTUUECKUX 3ajau.

dopma mnpoBeleHHs SK3aMeHa (YCTHO MM NHMCbMEHHO) YCTaHABJIMBACTCA peElICHUEM
kadenpbl. OK3aMEHAToOpy MPEIOCTAaBISIETCSl NPaBO 334aBaTh CTYICHTaM JONOJHHUTEIIbHBIC
BOIPOCHI 10 BCEH y4eOHOM MporpaMme AUCHUIUIMHBL Pe3ynapTar cpaym 3K3aMeHa 3aHOCHUTCS
npenojaBaTesieM B 3K3aMEHALMOHHYIO BEJOMOCTb U 3aU€THYIO KHIKKY.

Kpurtepun oueHnBaHus pe3yJibTaTOB 00y4eHH s

Oyenka Kpumepuu oyenusanus no skzameny
JlaH TONHBIN, TPAaBWIBHBIM OTBET, MaTE€pUall U3J0KEH B ONPEACICHHON
JIOTUYECKOM MOCIEA0BATEIIBHOCTH IEMOHCTPUPYETCS MHOTOCTOPOHHOCTD
Buicorui MOJXOJI0OB, MHOTOACIEKTHOCTh OOCYXKIEHHS MpPOOJIeMbl, yMEHUE
yposenb «5» apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHMSI, HAXOIUTh MYTH PELICHUS
(ommuno) NO3HABATEIBHBIX 33121, yCTaHABIMBATE IPHUHHO-CICACTBCHHEIE CBA3A
MEXJy CTPOCHHEM, CBOMNCTBAMH U IIPUMEHEHMEM BEIECTB, B
JIOTMYECKOM PpACCYXKJIEHUM W pEIIeHUM 3aJayd HeT OIIMOOK, 3ajada
pellieHa palroHaAIbHBIM CII0CO00M;
OTBeT MOJIHBIN U NPaBUIIbHBINA HA OCHOBE U3YUYEHHBIX TEOPUN, MaTepHra
Cpeonuii U3JI0KEH B OINPEACIEHHON JTOTMYECKOMN IOCIIEN0BATEIbHOCTH, IIPU 3TOM
ypogens «4» JIOTTYCKalOTCA HECYIIECTBEHHbIE OIIMOKM B OTBETaX Ha TEOPETHUYECKHE
(xopowio) BOIIPOCHI WJIM B PELICHUU 3aJa4U, KOTOPBIE CTYIEHT MOKET UCIPABUTH
10 YKa3aHMIO IIPETOaBaATENs
opozoswiii OTBeT NONHBIN, HO TIpH 3TOM JIONyMIEHa CYIIECTBEHHAS omuoOKa WU
yposens <3 OTBET HEIIOJHBIM, HECBSA3HBIM, HE MPOSABIIOTCA YMEHHsS IIPUMEHATH
Sosremeopume | TEOPETHIECKHE SHAHUS NPH PELICHUA MPAKTHYECKNX npobsieM; 3HaHHE
O O )p npeaMera ¢ 3aMEeTHBIMH  Ipolesiamu, HETOYHOCTAMH, HO TaKUMH,
KOTOpBIE HE CIIY>KaT MPEMSITCTBUEM I JaIbHENUIIEro 00yueHus
Munumanenvii | OTBET OOHapy)KMBAaeT HE3HAHME OCHOBHOIO COJEp)KaHUS Yy4eOHOTro
VpoBeHb «2» MaTepuaia
(Heyoosremeopu
menbHo)
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OneHouHbIC CpeACTBA [UIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(MU3NICCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— MPU MPOBEICHUU MPOIEYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS HHBAIUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMHU;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIWIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMIUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUsI Pe3yIbTATOB OOYYECHUS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPElOoCTaBICHUE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CHUILTHHBI (MOXYJIA).

5.1. YueOnas iuTeparypa

OcHoBHasi MTEpaTypa:

7. OCHOBBI aHAIMTUYECKON XUMUH: Y4eOHUK JUTst cTyieHToB By30B: B 2 T. T. 1, 2. /Ilox pen.
10.A. 3omoToBa. M.: Akaaemus, 2014.

8. OCHOBBI aHAJIMTUYECKON XUMUH: YUEOHUK JUIst cTyneHToB By30B: B 2 1. T. 1, 2. /Tlox pen.
IO.A. 3omoroBa. M.: Axagemus, 2010.

9. Kpuctuan I'. Ananutuueckas xumus: B 2 T. T.1, 2/ nep. ¢ aurn. A. B. [apmaria u ap. -
M.: BUHOM. Jla6opatopus 3nanui, 2009.

10. [Hounnok T.b., Temepnamen 3.A. AHaIUTHUYECKAs] XUMUS: CIIEKTPOCKOMMYECKHUE METOIbI
aHanm3a. YuebHoe nocobue. Kpacnonap, Kyol'y, 2013.

11. [ouunok T.b., Temepaames 3.A. MosekynsapHas abcopOLHOHHAs CIIEKTPOCKOIIHSL.
Yuebnoe nocobue. Kpacnogap, Kyol'Y, 2016.

12. Bap6amar, FO.A. OCHOBBI aHATUTHIECKON XUMHUU: TTPAKTUIECKOE PYKOBOJICTBO
[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. I'apmari, O.B. Monorapoga, E.A.
Ocurnoga ; mox pea. 3onoroa FO.A., llexosnooii T.H., Ockonka K.B.. — OnexTpoH. 1an. — Mocksa:

WznarensctBo "Jlaboparopus 3nanuit", 2017. — 465 c. — Pexum gocryna:
https://e.lanbook.com/book/97410

JdomosiHuTEIbHAS JIUTEPATYypa:

1. BacunseB B.I1. Ananutrdeckas XUMuUs: COOPHUK BOIPOCOB, YIPAXHEHUN W 3a7ad: yueOHOe
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https://e.lanbook.com/book/97410

mocobue st cTyAeHToB By30B / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. Opnosa - 4-¢ u3a., crep. - M.:
Hpoda, 2006.

2. OCHOBBI aHAJIMTHYECKON XMMUH: 3a/1a4d U BOMPOCHL: yueOHOE mocodue sl CTYACHTOB
yH-TOB / oz pen. FO. A. 3omoroBa. M.: Beicmias mkomna, 2004.

3. OrT0 M. CoBpeMEHHbIC METO/IbI aHAIUTUYECKOH Xxumun. B 2-x Tomax. M.: Texnocdepa, 2003.

4. Ananutudeckas XuMust M1 QU3UKO-XUMHUYECKHE METO/IbI aHAIN3a: YUeOHUK TS CTYZCHTOB
By30B. B 2 1. T.1,2./ moxg penA.A.Vmenko. m.: Axagemus, 2010.

5. OcHOBBI aHANMUTHUYECKON XUMHH. [IpakTHYeckoe pyKOBOJCTBO: yueOHOE mocoOue Iist
CTYJEHTOB YH-TOB U BhICII.y4eOH.3aBeaennii/ mox pentO.A.3omoroBa.-M.: Beicias mikoina, 2001.

6. Ananmrudeckas xumus. [Ipodmemsr u moaxonel: B2 1./ T. 1,2 / mep. ¢ anri. A. I'. bop3enko u
Ip.; mox pen. 10. A. 3onotosa; pen. P. Kensuep u ap. - M.: Mup: ACT , 2004.

7. 3.A.Temepnames, T.I".Ilrorrko, O.b.Boponora, B.B.IlepexoTuii. AHamuTHYICCKAs XHMFSL.
DIEKTPOXUMHUYCCKUE METO/IbI aHAIM3a. Y4eOHoe nocobue. Kpacnomap, Kyol'yY. 2004.

8. T.b.Ilounnok, 3.A.TemepnamreB. AHaauTHdeckas XuMust. CIIeKTPOCKOITMYECKHE METOIBI
aHanm3a. YaeoHoe nocobue. Kpacnomap, Kyol'Y, 2013.

9.BacunbeB B. [1. Ananutryeckas XuMusi: yaeOHUK AJIS CTYJeHTOB By30B [B 2 kH.] / Ku. 1,2. /
Bacumses B. II. M.: lpoda , 2007.

10. Bepmmnun, B.. Ananutudeckast xumust [ DJICKTPOHHBIN pecypc] : yueOnuk / B.U.
Bepmwuaun, 1.B. Brnacosa, . A. HukudopoBa. — Dnexrtpon. nad. — Cankr-IlerepOypr : Jlans, 2017. —
428 c. — Pexxum mocryna: https://e.lanbook.com/book/97670

5.2. [lepuoauyeckue M3IaHUsA:

. «OKypHan ananutuyeckor xumun», Poccus, Mocksa.

. «3aBojckas naboparopusi. Jlnarnoctuka mMarepuanon», Poccusi, MockBa.
. «AHAJIUTUKA U KOHTPOIb», Poccusi, ExatepunOypr.

. «SpectrochimicaActa. Part By, uzgarenscrso Elsevier

. «Analytical Chemistry», nznareabctBoACS

. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

O DN B~ W —

Ipodeccuonanbubie 6a3bl JAHHBIX:

20. WebofScience (WoS) http://webofscience.com/
21. DnextponHas 6ubmmoreunas cucrema eLIBRARY.RU http://www.elibrary.ru
22. Scopus http://www.scopus.com/
23. ScienceDirectwww.sciencedirect.com
24. XKypuans! m3natensctsa Wileyhttps://onlinelibrary.wiley.com/
25. Hayunas snexrponHas 6ubmmorekxa (HOB)http://www.elibrary.ru/
26. IlosHOTEKCTOBBIE apXMBBI BEYIIMX 3alaJHbIX HAYYHBIX )KYpPHAJIOB Ha Pocculickon
atdopme HaydHbIX KypHatoB HOMKOHhttp://archive.neicon.ru
27. HamumoHanpHast dJEKTPOHHAsE OMOMMOTEKa (MOCTYN K DJIEKTPOHHOM OuOIMoTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoi oubmuorexu (PI'B) https://rusneb.ru/
28. Tlpesuaenrtckas 6ubmnoreka um. b.H. Enpriaahttps://www.prlib.ru/
29. Dnekrponnas kouteknus Oxcdopackoro Poccuiickoro ®ouma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
30. Springer Journals https://link.springer.com/
31. Nature Journals https://www.nature.com/siteindex/index.html
32. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
33. Springer Materials http://materials.springer.com/
34. zbMath https://zbmath.org/
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35. Nano Database https://nano.nature.com/

36. Springer eBooks: https://link.springer.com/

37. "Jlekropuym TB" http://www.lektorium.tv/

38. YHuBepcuteTckas uHpopmarronnas cuctema POCCHSA http://uisrussia.msu.ru

Pecypcobl cBOOOIHOTO J0CTYyNA:
2. Hudopmanmonnas cuctema "EquHoe okHO q0cTyma K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSAEMOr0 MNPOrPAMMHOIO
odecreyeHus.
[Ipy mnoaroroBke KpaTKUX COOOIICHHUHHUCIIONB3YeTCS TMPOrpaMMHOE OOECIeYCHHUE
MicrosoftOffice (Word, Excel, PowerPoint).

6. Meroguyeckue ykazaHuUsl JJIsi OOYYAalOIIMXCS IO OCBOCHMIO JMCHMILIMHBI
(MmonxyJis)

[lo kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX J1AaeTCs
OCHOBHOM CHCTEMaTH3UPOBAHHBIM MaTepuan M pazbACHAIOTCS Haubojee CIOXKHbIE aCIEKThI
M3Y4aeMbIX METOJIOB aHAJIN3A.

BakHelilIMM 3TanoM Kypca siBJIsieTcsl CaMOCTOsATeIbHAsi padoTa Mo JMCUUILIMHE, B
paMKax KOTOPOil CTYIEHTHI OCYWIEeCTBJSIIOT MPOPadOTKY Yy4eOHOTO (TEOPEeTHYECKOTO)
MarepHuaia, IOATNOTOBKY K TEKYIIEMY M MPOMEXYTOYHOMY KOHTPOJIFO, @ TAK)KE BBIITOJIHAIOT
WHAMBUAYaJIbHbIE 3a/1aHUs (HalpUMep, TOTOBAT KOPOTKUE COOOIIEHUS U MPE3EHTALUH ).

Ilepen pemenneM 3agay HEOOXOJMMO BHUMATEJIBHO M3YYUTh TEOPETHUYECKUM MaTepual,
npopa0oTaTh KOHCIEKT JIEKIUHM, pa3o0paTb NpUMEpbl peleHus 3anad. Pemienue 3amau
pEeKOMeH/yeTCs HauuHaTh C Haubojee MPOCThIX, OJM3KMX K MMEIOIMIMMCSA B 3aJauHUKE
npuMepaM. He pekoMeHayeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (HOPMYJIBI, KOTOPHIE
BBIBOJSITCS B IIpUMEpax PEeLICHUs 3ajad. 3aluch B TETPaIu JOJDKHA colaepxkarb (GopMyJbl U Bce
BBIUMCJIEHMS] C YKa3aHMEM €IWHHUIl u3MepeHud. [lpu BeluMclieHusX HeoOxoaumo oOpalaTh
BHUMaHME Ha WX TOYHOCTH (MCIOJIB30BAHME HYKHOIO YHCa 3HA4YalUMX Lu¢p) U cobaroaeHue
IIPaBUJI OKPYTJICHUSI.

IIpy nmoaroroBke KpaTkoro JOKJIaJa ¢ KOMIBIOTEPHON  Mpe3eHTanueH
apryMEHTHUPYETCSl aKTyaJlbHOCTh TEMBI, BBISBISETCS MPAKTUYECKOE U TEOPETUUYECKOE 3HAYCHUE
JaHHOro wucciaenoBanua. OCHOBHas 4YacTh JOKJIAJa pPACKPBIBAET COJEp)KaHUE TeMbl. B
3aKJIIOYEHUH B KpaTKOM UM cxkarod (¢GopMe U3JIaraloTcsl MOJIYy4YeHHbIE PEe3yJIbTaThl,
IpeCTaByIsIoIre COO0M OTBET Ha IMIaBHBIN BONPOC UCCIeI0BaHU. 3/1€Ch K€ MOT'YT HaMe4aThCs
U JaJbHENIINe NepCIIeKTUBBI Pa3BUTHS TEMBI.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHUE YUeOHOro MaTtepuara.

WunuBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W O00yYaloIMMCS WHBAJIUIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.

7. MarepuanbHo-TexHU4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NMPOLECcca MO AUCHUILIHHE (MOYJIIO0).

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecrieuenue JAUCIUITIIMHBI (MO,Z[yJ'ISI) nu

Ne Bup pabdot
OCHAIIIEHHOCTh

7. JIeKITMOHHEBIE 3aHATHSI YuebHas ayguTOpHUs ISl MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA,
ayn. 234c.
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https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://window.edu.ru/

KommnexT yueOHoii mebGenu, narepaktuBHas qocka SMART Board,
KOPOTKO(OKYCHBIM HMHTEPaKTUBHBIH IPOEKTOP, HOYTOYK, MejoBas
JOCKa.

MSWindows (Bkirouas Windowsmediaplayer), MSOffice (Bximouas
MSPowerPoint), TTO mst natepaktuBhoii nocku SMART Board

©

CeMuHapCKHE 3aHATHS

He npenycMoTpensl

JlaGopaTopHbie 3aHATHS

ayn.242c, 252c

VYuebuble 1a00paTOpuil YKOMIUIEKTOBAHHBIC CIIEHUATU3UPOBAHHON
MeOeJIbI0, BBITSHKHOW CHUCTEMOW BEHTWIISAIUH, MEIOBBIMH JOCKAMH,
CpeICTBaMH  TIOXKApHOW O€30ImacHOCTH W OKa3aHWsd TepBOU
MEIWLIUHCKOH  MOMOIIH, nabopaTopHbIM 000pyIOBaHKEM:
cuekrpodoromerper  LEKISS2107, cnekrpodoromerp UV-1800
(Shimadzu), NK-®ypse crnekrpodporomerp ®MC 1201, a Ttarxe
BcrioMorarenbHoe o0opyaosanue: Becki BCP-210, BJIK-500-M, pH-
MeTpel-oHOMepsl  Dkenept-001-3-01,  pH-metp-150, mmutkm
JJIICKTPUICCKHUE, MeTTTaTKH MarHUTHBIC LEKIMS1,Habops!
XUMHYECKOH MOCY bl U PEaKTHBOB.
JIneH3noHHbIE MIpOrpamMMBbl 00paboTKH
CHEeKTPo(OTOMETPY JBYIY4YeBOMY CKaHHUpyromemy UV
(Shimadzu UV Probe, kortpakt Ne32-OA/2008-2)

JTAHHBIX K

1800

10.

I'pynmosslie
(MHIMBHUIYaNbHEIE)
KOHCYJIbTaIHA

VYueOuble momMerieHus: GakyapTeTa XUMHUH U BBICOKHX TEXHOJOTHH
ayn.234c, 242c.

Y4eOHbIC ayAMTOPUH, YKOMIUICKTOBAaHHBIC MEOCIIBbI0, MEJIOBBIMHU
JIOCKaMH, CPEACTBAMH MOXKapHOH 0€30MacHOCTH.

11.

Texymuii KOHTPOJIb,
MIPOMEKYTOYHAS
aTTecTaIus

ayn. 234c, 242c.
VY4eOHble ayAUTOPHH, YKOMILIEKTOBAaHHBIE MEOEIbIo,
JOCKaMH, CPeICTBAMH MOKapHOH 0€30MaCHOCTH.

MCJIOBBIMHU

12.

CaMocTrosTenbHas
pabora

CamocrosiTenpHas paboTa CTYAEHTOB OCYIIECTBIISICTCS B YUTAIBHBIX
3amax OwubOnmorexku KyOI'Y, 3ame pedepaTHBHBIX KypHaJOB,
BeIuMcnuTenbHOM 1eHTpe KyOI'Y, HHTepHeT-lieHTpe, a TaKke
JIPYTUX ayAuTOpusax (akylbTeTa XUMHH M BBICOKMX TEXHOJIOTHH C
BO3MOXHOCTBIO TOAKIIIOYEHUS] K ceTu «VHTepHeT», mporpaMMoii
9KpPaHHOTO  YBENMYEHHS U JOCTYIOM B  DJIEKTPOHHYIO
“H(OPMAITMOHHO-00Pa30BaTEILHYIO CPE/ly YHHBEPCUTETA.
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1 Henu u 321244 U3yYeHUs1 AUCHUILINHBI (MOIYJIs).
1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.
[lenpro OCBOCHHMSI AUCIMILTUHBI ABIsICTCS (pOopMHUpOBaHUE 0A30BBIX 3HAHHA O BUIAX

U crnoco0ax XMMHUYECKOrOo aHallM3a, METOJaX OMNpENENICHUs COCTaBa BEUIECTB, BbIpaOOTKa
KOMIUIEKCa COOTBETCTBYIOIIMX YMEHUW W HAaBBIKOB M (OPMHUPOBAHUE KOMIICTCHIIMH B
cootrBercTBUU ¢ TpebdoBanusMu PI'OC BO mnoaroroBku OakajaBpOB [0 HANpPaBIICHUIO
04.03.01 «Xumusi» A5 yCHEIHOTO OCYIIECTBICHHS MPO(HEeCCHOHAILHON AEATEIbHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOCHUS TUCUUILIMHBI SIBJISIOTCS:

- TEOPETUYECKOE U MPAKTHUECKOE N3yUYE€HNUE OCHOBHBIX (PM3UUYECKHX METOJ/IOB aHaIHM3a
Y UCIOJIb30BaHUE TOMYUYEHHBIX 3HAHUN TEOPETUYECKUX OCHOB (DYHIaMEHTAIbHBIX Pa3/IeiioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- MpUOOPETeHNE HABBIKOB PAOOTHI HA COBPEMEHHOM yU4eOHO-HAYYHOW amnmaparype 1 Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPaKTHKE.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMBbl.

HMucuunnuHa «®u3ndeckrue MEeTOJbl aHaIM3a» OTHOCUTCS K 00s3aTelbHOM 4YacTu
brnoka 1 yuebHoro ruana HampasieHus noarotoBku 04.03.01 Xumusa. Madopmanuonno u
JIOTUYECKH CBSI3aHA CO CJIEAYIOLIIMMHU JUCHUATIMHAMU:

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka;

- Maremaruka.

- Guznueckas Xumus;

- [IpakTuKyM 1O (PU3UIECKON XHUMHUU.

B paMKax Kypca «Puzngeckme MCTOJbl aHaJIM3a» CTYACHTHI HM3Yy4YalOT OCHOBHBLIC
MOHATHUS CHEKTPOCKONUYECKUX METOJIOB aHaju3a U 0ojiee MOJPOOHO 3HAKOMSATCSA C CaMbIM
pacnpoCcTpaHEHHBIM METOJIOM aHaIM3a — MOJIEKYJIAPHOU aOCOpPOLMOHHON CIIEKTPOCKOMNHEN B
BuAMMOI 1 Y ®P-o6nacTsx cnekTpa. [lomydyeHHble 3HaHUS MOJE3HBI U1 YCIIEIIHOTO OCBOCHHUS
IPOrpaMMBbI 110 aHAJTMTUYECKON XUMHHU B 4 ceMecTpe.

1.4 IlepeyeHb MJIaHNPYeMbIX Pe3yJIbTATOB 00yUeHHMs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEMBIMH Ppe3yJbTATAMH OCBOCHHSI 00pa30BaTeJbHOI
NpOrpamMmbl.

W3ydyenne paHHOW yueOHOW JUCHMILIMHBI HampaBlieHO Ha (opmupoBaHHue Y
oOyuaromuxcs obuienpodeccruonanbHoi komnereHuun OIMTK-1:

Kon n HauMeHOBaHME MHIUKATOPa PesynbTaTel 00yueHus mo
JIOCTHYKEHUSI KOMIIETEHLINU JTMCHUIUTMHE(3Haem, ymeem, gnadeem)

OIIK-1: Cnoco0eH aHAIU3UPOBATH U HHTEPNPETHPOBATH Pe3yJbTAThl XUHMHYECKHX
JKCIIEPUMEHTOB, HA0II0ICHUI ¥ H3MepeHu il

HNOIIK-1.1. 3HAeT OCHOBHBIE 3aKOHBI, IPUHIIMIIBI U TEOPETUUECKUE OCHOBBI
Hcnonp3yeT 3HaHUS B | BA)KHEHIINX CIIEKTPOCKONMNYECKUX METO/I0B UCCIIEI0BaHUs
obnactu COCTaBa BEILECTB M MAaTEPUAIOB.
AQHATUTUYECKON XUMUU | YMeeT UCTIONh30BaTh (DyHIaMeHTaTbHbIe (U3NKO-XHUMUYICCKHE
JUI UHTEPIPETALuU 3HaHUS 17151 00bSICHEHUS MPOLIECCOB, JIEKAIIUX B OCHOBE
pE3yJIBTaTOB OTJENIbHBIX METOJI0B aHAJIM3a, 00CYX1aTh Pe3yJIbTaThl aHAIN3A C
XUMHUYECKOI0 aHAJIM3a | MPUBJIECYEHUEM CIIPABOYHBIX JTAHHBIX.

Brnageer cucremMoil npeacTaBieHu 0 COBpEMEHHBIX (PU3HMUECKHUX
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METOAaxX UCCICAOBAHNA COCTaBa BEHICCTB U MAaTCPUAJIOB,

HOIIK-1.2. 3HaeT NPUHIUIIBI OCHOBHBIX CIIEKTPOCKOIMUYECKUX METOJIOB
Hcnonb3yeT 3HaHus B HCCIICIOBAHUS COCTaBa BEIIECTB U MaTEpUAIOB, HA3HAYCHHUE U
o0JacTu MPUHIIUIBI PAaOOTHI anmaparypsl, IPUMEHSIEMON B aHATUTHYECKHIX

CIICKTPOCKOIINYCCKUX HCCICAOBAHHUAX.

METOJIOB aHallu3a A1 | YMeeT MHTEPIPETUPOBATh PE3YJIbTaThl BBIIIOJHECHHBIX aHAJIU30B;
BbIOOpa MeTO 1A 00CyXaTh Pe3y/bTaThl aHAIN3a C IPUBJICYEHUEM CIIPABOYHBIX
U3YYEHHUS COCTABA, JAHHBIX.

CTPYKTYpBI U CBOHCTB
BELLECTB M MaTEPHAIIOB Brnaneer HaBplkaMH pacdyeToB pPe3yJbTaTOB XMMHUECKOI'O aHaJIM3a,

METOJ0JIOTHEH IIPOBEPKH PE3YIbTATOB XMMUYECKOTO aHAIIN3A C
IIPUBJICYEHUEM CIIPABOUYHBIX JITAHHBIX.

Pe3ynbrarhl 00yueHus 1O TUCHUIIMHE JIOCTUTAOTCS B paMKaX OCYIIECTBICHHS BCEX
BHUJIOB KOHTAKTHOM M CaMOCTOSATEIbHON pPabOThl OO0ydalomMXCI B COOTBETCTBHH C
YTBEPKACHHBIM y4YEOHBIM IUTAHOM. MHIMKATOPBI JOCTHKEHUS KOMIIETEHIIMM CUUTAIOTCS
c(OpPMHUPOBAHHBIMU TIPU JOCTHKCHUH COOTBETCTBYIOIINUX PE3YJIbTATOB O0yUCHHUSI.

2. CTpyKTypa U coaep:kaHue TUCHMILINHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT.

OO0mass Tpyao€MKOCTh JUCHUUIUIMHBI cocTaBisgeT 4 3aud.ea. (144 waca). Ux
pacipeeneHye Mo BujaaM padoT NpeICTaBIeHO B TaOJIUIIE

Bun yuebnoit paboThl Bcero Cemectpbl
4acoB (dacer)
3 - |- -
KonTakTHas padoTa, B TOM 4nce: 104,3 | 104,3
AyIuTOpHBIE 3aHATHS (BCEro) 102 102
B ToM uncie:
3aHsTHS JEKIMOHHOTO THIIA 34 34
3aHATUS CEMUHAPCKOTO TUNA (CEMUHAPBI, IPAKTUYECKHE HeT HET
3aHSTHS)
JlaGopaTopHble 3aHATHS 68 68
HNnas koHTaKTHasA padora:
Kontpois camocrosrensHoil padotsl (KCP) 2 2
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeabHasi padoTa, B TOM YHCJIe: 4 4
Kypcosas paboma - -

IIpopabomxka yuebnoco (meopemuuecxkoeo) mamepuana - -

Buvinonanenue unousuoyanvrulx 3a0anuii (n0020mosKa
coobwenull, npezenmayuii)

Pegepam - -
Ilooecomoska k mekyuemy KOHmMpPOIIO 4 4
KonTpoJis:
[ToaroToBka K HK3aMeHy 35.7 | 35.7
OO61mast TpyA10eMKOCTh Yac. 144 144
qac B TOM unciie KoHTaKTHas 104.3 | 104.3
pabota
3a4. efl. 4 4
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2.2 ConepxxaHue JMCUMILIUHBI:

Pacnipenenenrie BHIOB y4eOHOM paboOThl M WX TPYIJOEMKOCTH TIO paszaesaM
JUCITUTUIAHEI.

Pazaenbl (TeMbl) AUCHUIUIMHBI, U3y4aeMbI€ B 3 ceMecTpe (ouHas ghopma)
[Tpumeuanue: JI — nekuuu, 113 — mpaktudeckue 3anatus / cemuHapslJIP — maboparopHbie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

KommuectBo yacos

No HauMeHnoBanue pasienos AyauTopHas Bueayaurop

zena (Tem) Bcero pabora Hasi paboTta

J I13 JIP CPC

1 5 3 4 5 6 7

Baenenune. OOmias
XapaKTepUCTHKA (HU3UIECKUX
METOJIOB aHAIN3A.
Knaccudukanmusi.

OOw1ast xapakTepUCTHKA
(U3NIECKUX METOJIOB
uccinenoBanus. TpeOoBaHus K
MeTonaM. Pemaemele 3anaun.
IIepcnexkTuBel pa3BUTHS.
AHanUTUYECKU CUTHAIL.
ITepexon ot AC K KOHIICHTpALIUH

12 8 1

CHexTpOCKOMMYECKUE METOIbI
aHanmza. Knaccudukanus.
ATOMHBIE ¥ MOJICKYJISIPHBIE

2. CHEeKTpPbl. MeToIbI 29 8 18 1
a0COpOITMOHHON U SMUCCUOHHOMN
CHEKTPOCKOMTUU

ATOMHBIE ¥ MOJICKYJISIPHBIE
CHEKTPHI

CIHeKTpOCKOIHS B BUIUMOU U
yIbTPapHUOIETOBOM 00IACTAX.
3. DNEeKTPOHHBIC MEPEXOJIbI 1 49 10 38 1
ANEKTPOHHBIE CIIEKTPHI MOJIEKYII.
AOGCOpOLMOHHAs CIIEKTPOCKOMHS
B BUAUMON U Y@ 001acTaX.

YcraHoBIEHHE COCTaBa U
MIPOYHOCTH KOMILIEKCHBIX
COEIMHEHM I, KOHCTAHT

4. | KUCIOTHOCTH (OCHOBHOCTH)
peareHToB.

[TonsTHe 0 MeToaax
TypOunumeTpuu, HeheToOMETPHH,
CIEKTPOCKONHNH TP PYy3HOTO
OTpaKEeHUS.

21 8 12 1
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KonnuectBo wacos
Ne HauMeHOBaHKE Pa3aesioB A B
pas- yAUTOpPHAS HEayJUTOP
fena (tem) Beero pabora Has pabora
JI 113 JIP CPC
Hmozo no oucuyunnune 34 68 4
2.3 Conep:xaHue pa3jieioB JMCUUILIAHDBI:
2.3.1 3aHsATHSA JJEKIMOHHOT0 THIIA.
No HanmenoBanue Popma
Copepxanue pasaena (TemMbl) | TEKYIIETO
paszena paszzaesna (Tembl)
KOHTPOJIA

1 2 3 4

1. Bsenenue. OO0mas XapaKTEpUCTUKA | Y CTHBIN

(U3UIECKUX METOJIOB | OIPOC
HCCIICJIOBAHUS.

Knaccudukanms. TpeboBanust k
MerojgaMm. Pemaemble 3agaum.
IlepcrieKTUBBI pa3BUTHS.

2. Cnekrpockonuueckue | CHEKTPOCKOMUYECKUE METOJIbI | Y CTHBIN
METO/IbI aHAJIK3a. aHasus3a. Knaccudukanus. | ompoc
Knaccugukarus. ATOMHBIE U  MOJEKYJspHbIE JIP
ATOMHBIE U criekTpel. CnekTpockonusi B
MOJIEKYJIIPHBIE BUJUMON U yIbTpaQHrOIETOBON
CIIEKTPBI. o0acTsx. DIIEKTPOHHBIE

nepexoAapl W DJIEKTPOHHBIE
CIIEKTPBI MOJIEKYIIL.
BepogarHocTH nepexonoB MexXay
AIIEKTPOHHO-KOJIe0aTeNbHO-
BpAILIATEJIbHBIMU COCTOSIHUSIMH.
NHTEeHCcuBHOCTH 10JIOC
Pa3IMYHBIX MEePEXOI0B.
IIpumenenue AJIEKTPOHHBIX
CIIEKTPOB MOTJIONICHUS B
Ka4yeCTBEHHOM u
KOJIMYECTBEHHOM aHaJIu3e.

3. CHeKTpOoCKOIHs B AOcopOnroHHasT CIIEKTPOCKONHUSI B | Y CTHBIA
BUJIUMOU U BuguMor u Y® obnactsx. 3akoH onpoc.
yIbTpauOIETOBOI Byrepa-Jlabepra-bepa. JIP
obmacTsx. OTKIIOHEHUS oT 3aKOHa.

Onrumusanus YCJIOBUHA
(doToMeTpupOBaHHUSI.
AnanuTudeckuit CUTHAJL.
OcCHOBHBIE THITBI TPHOOPOB.
OcHOBHbBIE PUEMBI
CHEKTPOHOTOMETPHUYECKOTO
aHaJm3a.
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CrnekTpooTOMETpUIECKOe
turpoBanue. Juddepenunanbuas
CIIEKTPOOTOMETPHUSI.
CrnekTpooTOMETpUIECKOe
oIpejiesieHHe COCTaBa M MPOYHOCTH
KOMIUIEKCHBIX ~ COCIMHCHHUH U
KOHCTaHT KHUCJIOTHOCTH
(OCHOBHOCTH) PEarcHTOB.

2.3.2 3aHATHS CEMMHAPCKOI0 THUIIA.
3aHATHSI CEMUHAPCKOTO TUIIA — HE TIPEyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHSTHS.

HaumenoBanue nabopatopHbix padboT

dopma
TEKYILETo
KOHTPOJIA

3

4

15.

N3ydyenue ycrpoiictBa M mNpUHLMIA PabOThl CHEKTPO(YOTOMETPOB U
(boTo31eKTpOoKOIOpUMETPOB. CpaBHEHHE BO3MOXKHOCTEH pa3IMYHbIX
doTtoannexrpokoropumerpoB. CpaBHEHHE NPHOOPOB MO CXOAUMOCTH
IIOBTOPHBIX M3MepeHM.CpaBHEHNE CXOJUMOCTU H3MEPEHUN IIpU
pPa3IMYHBIX  3HAYEHMSX  ONTUYECKOM  IUIOTHOCTH. [IpoBepka
UJEHTUYHOCTHU KIOBET

Otyer o
nabopaTopHOH
pabote

16.

N3yuenne npuemMoB Iepexona OT AaHAIUTUYECKOTO CUTHAJIA K
KOHLeHTpauuu.  Pemenne  3amad.  Pacyer  MeTpoJormdeckux
XapaKTEPUCTUK METOIMKM: JUAIla30HA OINpPENEISIEMbIX KOHLEHTPALMM,
npejesia OOHapyKeHUs

Otuer no
nabopaTopHO
pabote

17.

OnpeneneHHe KOHLOCHTpAIMKU TAKEIOro METallla B PacCTBOpPE C
HCIIOJIb3OBAHHUEM ITPUCMOB a0COIIFOTHOM CHCKTpO(l)OTOMCTpI/II/I.

Otuer no
nabopaTopHOI
pabore

18.

[lomyuenune  smexktpoHHOro  Y®-cmekTpa  OpraHMYECKOrO  BEILECTBA.
Omnpenenenue (QYHKIMOHAIBHBIX TPYNN  OPraHWYeCKOro BellecTBa IO
3JIEKTPOHHOMY CIIEKTDY.

Otuer no
nabopaTopHOI
pabore

19.

[Ipocras crekrpodoromerpus. [Ipuemsl, cynHOCTs MeTonoB. OmnpeneneHue
KOHIICHTpAI[MH aHaJInTa MeToj oM auddepeHimanbHol criekrpodoToMeTpuu ¢
KCIIOJIb30BAaHUEM TPaJlyMPOBOYHOTO rpaduka, METoJla CTaHAAPTHOM J00aBKH,
BHEIIIHETO CTaHapTa u Jap. PemeHue 3a1ad.

Otuer no
nabopaTopHOI
pabore

20.

Huddepeninanbras cruekrpoporomerpus. [IpueMbl, CYIIHOCTH METOJIOB.
OnpenerieHde  KOHIEHTpAIlMM — aHAJIMTA METOIOM  auddepeHIrnanbHOM
CHEKTPOGOTOMETPUH C MCIOIB30BAaHUEM TPAILYHPOBOYHOIO rpaduika, MeToaa
CTaHJIapPTHOH T0OABKH, BHEIIHETO CTaHaapTa U 1p. Pernenne 3anay.

Otuer no
nabopaTtopHoOit
pabote

21.

Pacuer KOHCTAaHT KHCJIOTHOCTH IIO pe3ybTaTaM CH@KTpO(bOTOMCTpI/I'-IeCKI/IX
H3MCpeHHI7L VcraHOBIEHUE COCTaBa U MPOYHOCTU KOMIIJICKCOB.

Otyer no
nabopaTopHOI
pabore
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Ko scem nabopamoprvim pabomam umeromes Memooudeckue yKazanus, YmeepilicoeHHble Ha
kagheope ananumuvecxou xumuu Kyol'y

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI

2.4 IlepedyeHb Y4eOHO-METOAMYECKOI0 o0ecmevyeHHs] IJIsi CAMOCTOSITEJNbHOM
padoThI 00y4aromuUXcs M0 AUCHUIIHHE (MOAYJIIO)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUINHBI

Ne Bung CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIFHON paboThI
1 2 3
1 | IIpopabotka yueGHoro |1. MeTonnyeckue peKOMEHAAMH K OpraHU3aliud ayJAUuTOPHON
(TeopeTudyeckoro) (M BHEAYJUTOPHOU (CaMOCTOSITEIbHOM) pPabOThl CTYACHTOB:
MaTepuaia METOINYECKUE yKa3zaHus/ COCT. T.I1.CtopoxeHko,
T.b.Ilounnok, A.B.becnanoB, H.B.Jloza. — KpacHonap:
Ky6anckwuii roc.yn-1, 2018. 89 c.
2. T.b.Ilouunok, 3.A.TemepnameB. AHaTUTHYECKAsT XUMHUS.
CHeKkTpocKONmMuecKre METOJbl aHanu3a. YdeOHOe MocoOue.
Kpacuognap, Ky6I'Y, 2013.
3. T.b. Ilounnok, 3.A.TemepmameB. MonexynspHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'VY, 2016.
Brimonnenue 1. Meroanueckue peKOMEHJAIMN K OpraHu3aluu ayJuTOPHOU
WHIWBUYAIBHBIX | BHEAYJUTOPHOH (CaMOCTOSATENbHOI) pabOThl CTYAEHTOB:
3aJaHul (IOATOTOBKA |METOAMYECKUE yKa3zaHus/ COCT. T.I1.CtopoxeHko,
COOOIIECHHUH, T.b.Ilounnok, A.B.becnanoB, H.B.Jloza. — KpacHonap:
MIpEe3CHTAIINIA) Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Ilouunok, 3.A. TemepaaimieB. AHanTuTHUYECKasT XUMHUSL.
CriekTpockonuyeckre MeTOoAbl aHajau3a. YdeOHoe mocolue.
Kpacuonap, KyoI'Y, 2013.

3. T.b. Ilounnok, 3.A. Temepnames. MouekymnspHas
abcopOuuronHas cnektpockonus. Kpacnonap, Kyol'VY, 2016.

IloaroroBka k
TEKYIIEMY KOHTPOJIIO

1. MeTtoauueckue peKOMEHAALUU K OpraHu3aluy ayIuTOPHON
U BHEAYAUTOPHON (CaMOCTOSITENIbHOI) paboThl CTYJIEHTOB:
METONYECKUe yKazaHust/ COCT. T.II.CtopoxeHko,
T.b.Ilounnok, A.B.becnanoB, H.B.Jloza. — KpacHonap:
Ky6anckuii roc.yn-t, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnaimieB. AHanmuTHYECKasT XUMHUSL.
CriekTpockonuyeckre MeTOoAbl aHajau3a. YdeOHoe mocoOue.
Kpacuonap, KyoI'Y, 2013.

3. T.b. Ilounnok, 3.A. Temepnames. MouekynspHas
abcopb6rmonHas crnekrpockonus. Kpacuogap, Kyol'Y, 2016.

Y4eOHo-MeToAUYeCKHEe MaTepuaibl Ui CaMOCTOATEIbHOW paboThl 00ydaroIuXCs U3

qyucCijla HHBAJIUMAOB W JIHUI

C OrpaHWYEHHBIMH BO3MOXHOCTSIMH 310poBbsi (OB3)

MpeaoCTaBIAKOTCA B (bOpMaX, AIallTUPOBAHHBIX K OTPaHUYCHHUAM HUX 310POBbS U BOCIIPUATHA

uHpOpMaLUu:

JI71st T C HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (opme ayauodaiina,

42




— B eyatHoi (hopme Ha s3bike bpaiins.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETU3WPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, NPHUMEHsieMble IIPU OCBOCHHH JAWCHUILINHBI
(Mmomyuis)

B mponecce ocBoeHuss AaHHOW y4yeOHOM IOUCLUIUIMHBI HCHOJIB3YIOTCS CIEAYHOIINE
o0Opa3oBaTeNbHbIE TEXHOJIOTHH: ayJUTOpHAs padoTa B BUJAE TPAAULHUOHHBIX (OPM: JICKIUH,
CEeMMHApbI, IPAKTUYECKHE 3aHATHS U T.I1.; CaMOCTOSTEIbHAs paboTa CTYJEHTOB, IPYIIIOBbIE
JTUCKYCCHM, 3aHSATHS - KOH(QEPEHIMH, TPOBOAMTCA pa30op MPaKTHYECKUX —3ajad.
[TpenycMOTpeHbl KOHTaKTHBIE Yachl, B PaMKax KOTOPBIX IPENoaBaTelb, ¢ OJHONH CTOPOHBI,
OKa3bIBACT WHIMBHUIYaJbHBIE KOHCYJBTALMU 110 XOJYy BBIMOJHEHHUS CAMOCTOSATEIBHBIX
3aJ]JaHUi, a C JPYrol CTOPOHBI, OCYIIECTBISET KOHTPOJIb U OLEHHMBAET PEe3yJbTaThl ITHX
WHIWBUAYAIBHBIX 3amaHuid. s Qukcanmmm TBOPYECKOTO TMPOJIBUKECHUS HCIOIB3YETCS
peUTHHIOBasl cUCTeMa OLIEHKHU 3HAHUU CTYACHTOB IO pe3yjbTaTaM IPOBEPKH MOIYJIbHBIX
PEHTHHTOBBIX KOHTPOJIGHBIX paboT, TpUMEHSETCs OOCYXKIEHUE pe3ylIbTaToB pabOThHI
CTYAECHYECKHX MCCIEeI0BATENbCKUX TIPYII, HEKOTOpbIE pa3feiibl TeOpPEeTHYECKOro Kypca
paccMaTpUBaIOTCSl ¢ MCIOIB30BAaHUEM ONEPEKAIONIEH CaMOCTOSTENILHOW pabOTHI: CTYIEHTHI
HOJIY4aloT 3aJJaHUe Ha N3y4yeHHe HOBOI'O MaTepHala 10 €ro U3JI0KEHHUs Ha JIEKLUU.

B pamkax uTeHHs Kypca IpeyCMOTPEHO MOCEIICHHE (PU3HUKO-XUMUICCKIX
naboparopuii IKOJIOr0-aHATUTUYECKOTO IIEHTPA U [EHTPa KOJJIEKTUBHOTO MOJIb30BaHUS
Ky6anckoro rocynuBepcurera.

Z[J'ISI JiA1 € OTpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA NMPEAYCMOTPCHA OPraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM QHCKTpOHHOﬁ TIOYTHI.

4. OueHouHble CcpeACTBA [JIsi TeKYylUIero KOHTPOJS YCIeBAeMOCTH W
MPOMEKYTOUHOM aTTeCTAMHN

OneHouyHbIe CpeACTBa MPEAHA3HAYEHBI Ui KOHTPOJSI W OLIEHKH 00pa3oBaTelbHBIX
JOCTHXKEHUHN 00yJaromuxcsi, OCBOMBUIMX MPOrpaMMy y4eOHOM NUCHUIUIMHBI «DU3ndecKkue
METO/IbI aHATH3a.

OHGHO“IHBIG Cpe€acTBa BKIIOYACT KOHTPOJIBHBIC MATCpHAJIBl IJId TPOBCIACHUA
TeKylero KOHTPoJisi B (GopMme 3aaHUii U BOMPOCOB, U MPOMEKYTOYHON ATTeCTAUMH B
dbopMe BOIPOCOB U 33IaHUM K IK3aMEHY

IIpuMepHBIE TeMbl YCTHBIX COOOICHUI:

1. CHeKTpOCKOHI/I‘IeCKI/Ie METOABI aHaJIn3a CEroaHs. HepCHeKTI/IBBI 1 OCHOBHBIC
TEHJCHIIUH Pa3BUTHSL.

2. HpI/IMeHeHI/Ie SJICKTPOHHBIX CIICKTPOB IMOTJIOMICHUA B KAYCCTBEHHOM U
KOJIMYECTBEHHOM aHAJIM3E.

3. MukpoBoIHOBAs crieKTpockonus. [IpakTnieckoe MprUMeHEHHE U TIEPCTIEKTHBEI
pa3BUTHSL.

4. InddysHoe oTpaxeHHe: TEOpUs U MPAKTHKA.

5. MeToapl yCTaHOBJIEHHSI COCTaBa U IPOYHOCTH KOMIUIEKCHBIX COETMHEHUH.

6. CiekTpohOTOMETPUIECKOE OTPEIEICHIE KOHCTAHT KUCIOTHOCTU (OCHOBHOCTH)
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pEeareHToB.

MeToauyeckue MaTepualibl, onpeaesonye Npoueaypy OueHuBaHUs 3HAHNM,
YMeHUil, HABBIKOB U (MJIM) ONbITA JeSITEJIbHOCTH, XaPAKTEPHU3YIOLINX ITANbI
¢dopMupoBaHusI KOMIIETEHUIHM I

Bonpochl K peiiTHHIOBBIM KOHTPOJbHBIM padoTam

PeiiTnHroBasi KoHTpoJbHas padora Nel
Tema: «BBenenue B CHEKTPOCKOITMYECKHE METOIbI aHAIN3a. CHeKTpopOTOMETpUIECKUN
METO/JI aHAJIN3a»

51. TpeGoBaHusi K COBpEMEHHBIM MHCTPYMEHTAJIbHBIM METOJAaM aHallu3a U MX KiIacCU(UKaIUs.
[TonsTe 00 aHanUTUYECKOM CcHUTHajie. ['panynpoBouHas 3aBUCHUMOCTb. CTaHIapTHbBIE
00pa3Iibl.

52. [Ilpuemsl mepexona OT aHATUTHYECKOTO CHUTHATA K KOHIEHTpAaIWW. AHATUTHYECKUH CHUTHAI
¢doHa, ocHOBHBIE UCTOUYHUKH (oHa. [Ipenen oOHapyKeHHs U CIIOCO0 €To OTpeIeICHUS.

53. UnenTndukanoHHbIi mapaMeTp, TpeOOBaHMS, TPUMEPHI.

54. BzaumoneiicTBHE >IEKTPOMArHUTHOTO W3TYYeHHs B BUAUMOW M Y®D- 00JacTsAX CHEKTpa C
aTOMaMU U MOJIeKynaMH. J[MCKpEeTHOCTh SHEPreTUUYECKUX MEePEXO0J0B B aTOMaX U MOJIEKYJax.
BeposaTHOCTh HEpreTHYecKuX Mepexo10B, BpeMsl )KU3HU BO30YKIACHHBIX COCTOSHUU.

55. Knaccuduxaius 1 OCHOBHON IPUHIIUI METOJIOB aHAJTUTHUYECKON CIIEKTPOCKOMHH.

56. ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX Pa3IHyus.

57. Ilepeuncnure BaKHEHIIME MapaMeTpbl AJIEKTPOMArHUTHOro wu3iaydeHus. Onpenenure
dusnueckuii cmpicn Kodddunmenta ODUHIITEHHA. YKaKUTE OCHOBHBIC XapaKTEPHCTUKH
CIEKTPaJIbHOMN JTUHUH.

58. Xpomodopsl 1 aykcOXpOMBI. DJIEKTPOHHBIE TIEPEXO0JIbI B MOJICKYJIaX. DJIEKTPOHHBIC CIIEKTPBI
Mmoekyn. KonebaTenbHas CTpyKTypa JIEKTPOHHBIX CIIEKTPOB.

59. N300pa3ute OIOK-CXeMbl CHEKTPAJIBHOTO MpUOOpa, yKaKuTe OCHOBHbIE Y31bl. HazoBute
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOI0 Mproopa.

60. CriekTpbl TOIJIONIEHUS W CHEKTPhl HCITYCKaHHs, OCHOBHBIE (OPMBI HMX TpauuecKoro
IIPEICTaBICHMUS.

61. OCHOBHOW 3aKOH TOTJIONMIEHHS AJIEKTPOMArHUTHOTO W3Ny4YeHHs. DU3NYECKHH CMBICT |
€MHMIIBI U3MEPEHUSI MOJIIPHOTO KO3 PUIIMEHTa OTJIOMICHHUS.

62. AHaTUTUYECKHIA CUTHAJI B METO/1aX a0COPOIIMOHHON CIIEKTPOCKOITUHU U CIIOCOOBI TIepexo/ia OT
AQHAIUTUYECKOT0 CUTHAJIa K KOHIIEHTPaLUU.

63. OcHOBHBIE IPUYUHBI OTKJIOHEHMS oT 3aKOHA byrepa-JlamGepra-bepa B
CHEKTPOPOTOMETPUIECKOM METOJIE aHaIM3a B BUIUMON 1 Y D-061acTAX CIIeKTpa.

64. [laliTe omnpeeneHUe ONTUYECKOH IJIOTHOCTH, TMOTJIOIIEHUS, MPONYCKaHUS. YKaXHUTe
B3aMMOCBSA3b MEX1Y 3TUMH BelMuMHaMH. [lokakute pacueToM, BO CKOJIBKO pa3 U3MEHUTCS
ONTHUYECKas IJIOTHOCTD U MPOITYCKAaHUE PACTBOPA, €CIIM €T0 KOHLIEHTPALMUS YMEHBIIUTCS WITH
YBCIIMYUTCS B N pas.

65. [lepeuncinTe OCHOBHBIE CITOCOOBI MOHOXPOMATH3AINH U3ITyICHHUS.

66. [ToueMy BO MHOTHX CIy4asx ONTHYECKYIO IUIOTHOCTh PacTBOpa CTaparOTCs H3MEPSATh B
00J1aCTH MakcMyMa TOTJIOIEHHS BelecTBa?
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67. Ykaxxute ocHOBHBIE ()aKTOPBI, KOTOPHIE HEOOXOIMMO YUUTHIBATH MPU ONTUMHU3AIUN YCIOBUM
¢doromeTpupoBaHus.

68. HazoBuTe OCHOBHBII THUI IETEKTOPOB H3JIydeHHs B BUAUMON 1 YD obnacTsx.

69. Cxema ®3OKa. OcHOBHBIE OTIINYHS CHEKTPOPOTOMETPOB OT (POTOINEKTPOKOIOPUMETPOB.

70. OcHOBHBIE ~ TUNBI  KPHUBBIX  (POTOMETPUUECKOTO tuTpoBaHus.  llpemmymiecTBa
(bOoTOMETPUYECKOT0 TUTPOBAHUS ME€PE]] KIIACCHUYECKUM TUTPOBAHUEM.

71. OnpeneneHue KOHIEHTpPAIMM JBYX WJIM 0OoJjiee OKpAIICHHBIX COEAMHEHUH TMpH HX
COBMeCTHOM npucyrctBun. Meton @upopara, ero OCHOBHOM MPUHIIMII.

72. Ipuaiun npuemMoB nuddepeHImanbHON CIEKTPO()OTOMETPHHN U UX TPUMEHEHHE.

73. CnekTpooTOMeTprUECKOe OINMpeIeTCHINEe KOHCTAHT KHUCIOTHOCTH (OCHOBHOCTH) PEarcHTOB.
[Tpuniun rpau4eckoro U pac4eTHOr0 METOIOB.

74. CriekTpo(hOTOMETPHUECKOE  YCTAaHOBJICHHWE  COCTaBa  KOMIUIGKCHBIX  COEAMHEHUI.
OnpeneneHue KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB. MeTOJbl HM30MOJISIPHBIX CEpUil U
MOJISIPHBIX OTHOILICHUH.

75. IlpumeHeHne MOIEKYyIIpHON aOCOPOLIMOHHON CIEKTPOCKONUH B BUAUMOMN 1 Y D-001acTsX.

TunoBble 3agaun

e Brluuciienue KOHIEHTpaUUi B METOJI€ MOJIEKYJISIpPHOW aOCOPOILIMOHHOM CIIEKTPOCKOIHHU C
IIPUMEHEHUEM  IIPUEMOB rpajydpoBOYHOrO rpaduka, CTaHIApTHOM 100aBKH,
CTaHJApTHBIX  J00aBOK, OTPaHMYMBAIOIINX  PacTBOPOB, 0  pe3yibTaraM
(oTOMETPUYECKOT'O TUTPOBAHUS.

e Brluuciienue KOHLEHTpALMK 110 Pe3yJbTaTaM U3MEPEHUH MeToJoM JuddepeHIaTIbHON
dboToMeTpHH.

e OrmnpezneneHue KOHUEHTpalui IBYX (WM Oosiee) OKpallleHHBIX KOMIIOHEHTOB IIPU HUX
COBMECTHOM IpHUCYTCTBUHM. Pacder nmamazoHa  ompelensieMblX KOHIIEHTpauuil ¢
UCIOJIb30BaHUEM CIIEKTPOPOTOMETPUUYECKOTO METO/1a aHAITH3A.

PeiiTuHroBasi KOHTpoJibHAasE paGora Ne2
Tema: «CtaTtuctuyeckasi 00padoTKa pe3yJibTaTOB U3MepeHUIi»

19. Cucrematnueckre omMuOKH PU3NKO-XUMUYECKUX U3MEPEHUH, UX UCTOYHUKH.
20. [IpaBuiIbHOCTH ~ pE3yabTATOB  XMMHUYeckoro aHaimsza. (CnocoObl  MPOBEpPKU
IIPABWJIBHOCTH PE3YJIbTaTa aHAJIN3A.

21. CnyyvaiiHbple OMIMOKHM, UX UCTOYHUKUA. OCHOBHOE OTIMYME CHCTEMATHYECKHX OIIMOOK OT
CIIy4YalHBIX.

22. Pacuer 10BepUTENHLHOIO HHTEPBAJIA.

23. Tlonarne mpomaxa B cepuH W3MepeHWH. M3mokuTe crmocod HCKIIOUEHUsS TpoMaxa Hu3
CepUH U3MEpPEHUN.

24. Meton HAMMEHBIIINX KBaJIpaTOB. [Tonyuyenue YpaBHEHUE MPAMO JUTS
9KCIIEPUMEHTAIIbHBIX 3HAYEHUI METOJIOM HaWMEHBIINX KBaJIpaToB.

25. JlaiiTe omnpeAeneHUe TMOHATHSIM: Tpelen OOHapyXKEHUs, [Uarna3oH H3MepseMbIX
KOHIEHTPAllUi, CEJIEKTUBHOCTb, JKCIPECCHOCTh aHaJIN3a; AHAJIMTUUYECKUH CHUTHAJ;
«UIeHTU(UKATMOHHBIN TapameTp".

26. Ananutnueckuil curHan (ona. McTouHukM ero BO3HUKHOBEHHs.  BiusHue ¢ona Ha
npejien 0OHapyKEeHUs aHaJIUTa.
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27. Tlonsitne 00 OTAEIBHBIX M30PAHHBIX CIIEKTPOCKOMMMYECKUX METOJIaX aHAIN3a, OCHOBAaHHBIX
Ha B3aUMOJICCTBUM BUAUMOTO U Y D-U3IIyYeHHUsI C MOJIEKYJIaMU BEILIECTBA:
e MeTobl HeheToMEeTpUH U TYPOUIUMETPUH,
e MeToJ TBepA0(a3HOM CIIEeKTPOPOTOMETPHUH;
® METOJI CIIEKTPOCKONHNH JU(PPY3HOTO OTPAKEHUS;
® METOJ [IBETOMETPHH.
TunoBbIe 3a1aHUSA:
- IOJIyY€HUE YPaBHEHUS IPSIMOJIMHEHHON 3aBUCUMOCTH METOJIOM HAaUMEHBIIIUX KBaJIPaTOB;
- UCKJIIOYEHUE HEHAJECKHOTO JJAHHOTO (ITpOMaxa) U3 CepUu pe3yJbTaTOB U3MEPEHHUS;
- pacyeT I0BEPUTEIHLHOTO UHTEPBAIA JIJIsl PE3YJIbTATOB CEPUU U3MEPEHUMN.

Ilpumep bunema x pelimune080l KOHMPOIbHOU pabome.

PEVTUHT OBASI KOHTPOJIBHASI PABOTA Nel

1. OnTtuMu3anus yciuoBUl CrIeKTPOPOTOMETPpUPOBaHUA. BoIOOp ONTUMaIbHON ITTMHBI BOJIHBIL.
Yyer pawmama3zoHa HAWOOJBIICH TOYHOCTH HM3MEPECHHS ONTHYECKOW IUIOTHOCTU. BwIOOp
onTUMaibHOro 3HadeHus: pH. Yder kuHeTukn HopMUPOBaHHUS aHAIMUTHYECKOTO curHama (7
0aJlIoB)

2. Hike npuBeieHbl 3HAYCHUST MOJISIPHBIX KOA((HUITMEHTOB MOTIOMICHUS! KOMIUIEKCOB HUKEIIS
U KoOaJibTa ¢ 2,3-XMHOKCAINHAUTHOIOM IIPU COOTBETCTBYIOIIMX MAKCUMYMaX IOTJIOLICHHUS:

JlIMHa BOJIHBI, HM
510 656
€Co 36400 1240
ENi 5520 17500

1,2786 r nouBsl pacTBOpWIM U 3aTeM pazdasuiu 10 100,0 ma. Ha anukBoTHOM yacTu (25 M)
yJIAIWIN MeIaole IpuMecH; nocie A006aBneHust 2,3- XMHOKCAIMHAUTHOIA 00BbeM J0BEIH
no 100,0 mun. Ontuyeckas IJIOTHOCTh MOJYYEHHOIO pacTBopa B KioBere JuHOM 1,00 cm
paBHa 0,326 mpu 510 um u 0,236 mpu 656 HM. PaccuMraiiTe NpPOLEHTHOE COJEpIKaHUE
KoOasbTa M HUKEJS B TIOYBE. (7 6a1108).

3. B nBe mepHbie k01061 HA 50 M1 moMecTuau 1o 10 mMit nccaeayeMoro pactTopa,
coJIeprKallero HuKenb. B onHy u3 ko6 no6asunu 10 Ml CTaHAAPTHOTO pacTBOpa HUKEIIS ¢
tutpom 0,0015. B 06e k016561 100aBHIN HEOOXOUMBIE PEAareHThI U JOBEJH JI0 METKH.
OnTHyeckue NIOTHOCTH MOJIYYEHHBIX PACTBOPOB OKa3anuch pasHbl 0,535 n 0,729.
OnpeaenuTh KOHIICHTPAIIMIO HUKEIISA B HCCIIEyEMOM PacTBOpEe B MOJIB/T 1 MKT/MitL. (7
bannos).

4. B3auMoJieiicTBHE 3JIEKTPOMArHUTHOTO U3NTydeHHusT BuauMoi u Y® olmacteii ciekTpa ¢

aTOMaMU U MoJieKyJiaMu BemiecTB. [IponcxoxkaeHne aTOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB.
I'paduueckoe npecTaBiIeHNnEe CIEKTPOB UCITYCKAHUS U CIIEKTPOB MOTJIOIICHUS. (7 6a1108).

Kpumepuu oyenxu:

Ouenka YpoBeHnn Kpurepuu

MOBBIIIEHHBIN (TpoaBUHYTHIH) | CTynent nmomyuwi ot 90 1o

YPOBEHB 100 % ot MakcUMaJTbHON
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CyMMBI 0aJlIOB
Kaxnoe 3aganne B 6umnete 0a30BbIil YPOBEHB Crynest noxyuun ot 70 o 90
OLICHUBAETCS ONpPEICICHHBIM % OT MakCHUMaJIbHOW CYMMBI
KOJIMYECTBOM 0ajIIoB, 0aioB
yKa3aHHbIM B Ouiiete. baswiel 32 | moporoBbiit ypoBeHb Crynent noxyuun ot 50 o 70
KaXXI0€ 3aJaHNe CYMMUPYIOTCS % OT MaKCUMaJLHON CYMMBI
0asoB
ypoBeHb HE c(hOpMUPOBaH Crynent nonyuaun mesee 50 %
OT MaKCHMAJIbHOU CYMMBI
0aos

S57.

58.

59.
60.

61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

JK3aMeHaAllMOHHbIC MATePHAJIbI /151 IPOMEKYTOYHOM aTTecTAlMN (IK3aMeH)
Bomnpocs! Kk 3k3aMeHy

TpeboBaHMsT K COBPEMEHHBIM HHCTPYMEHTAJIbHBIM METOAAM aHaliu3a M HX
knaccupukanus. I[lonstue o0 aHanuTHdeckoM curHane. [ pagyupoBouHas
3aBUCUMOCTb. CTaHJapTHBIE 00pa3IbL.

IIpuembl  mepexoja OT  AHAIMTHUYECKOTO  CHTHajga K  KOHIICHTPALMM.
AnanuTuueckuil  curHan  (QoHa, OCHOBHble HCTOUYHUKH (ona. Ilpenen
0OHApY>KEHHS U CIIOCO0 €T0 ONPEICIICHHS.

WnenTudukaioHHblil mapaMeTp, TpeOoBaHMsl, IPUMEPHI.

B3anmMoneiicTBre 3IIEKTPOMarHUTHOTO M3JIy4eHHUs B BHIUMOW W Y®D- obmacTsx
CIIEKTpa C aTOMaMHU U MOJEKyJaMu. JIMCKPETHOCTh DHEPIETUUECKUX TIEPEXOJ0B B
aTomMax M MOJIEKyJlax. BeposSTHOCTb DHEPreTHYECKHX IEepeXO0]0B, BpeMs >KU3HU
BO30Y>KJICHHbBIX COCTOSIHUH.

Knaccudukanust 1 0CHOBHOM MPUHIIMIT METOJOB AHAIUTHYECKOU CIIEKTPOCKOITHH.
ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX PA3JINYUSL.

Ilepeuncinre  BaKHEHIIME  IMMApAMETPhl  AIEKTPOMATHUTHOIO  M3JIYy4YEHUS.
Onpenenure ¢usnyecknii cMmpicn  kodp¢unuenta OHHIITEHHA. YKaxuTe
OCHOBHBIE XapaKTEPUCTUKH CIIEKTPAIILHON JIMHUH.

Xpomoopbl M ayKCOXpOMBI.  DJIEKTPOHHBIE MEpexoAbl B  MOJEKyJax.
ONeKTpoHHbIE CHEeKTpbl Mouiekyld. KonebaTtenbHas CTpyKTypa 3JIE€KTPOHHBIX
CIIEKTPOB.

N300pa3ute OI0K-CXEMbI CHEKTPAJIbHOIO MpUOOpa, YKaKUTE€ OCHOBHBIE Y3IIBI.
Ha3zoBuTe OCHOBHBIE XapaKTEPUCTHKH CHEKTPAIbHOrO MpHoopa.

CrexkTpbl TOTJIONIEHUS M CHEKTPbl HCIYCKaHWS, OCHOBHbIE (OPMBI UX
rpau4ecKoro rnpeacTaBIeHUs.

OCHOBHOH 3aKOH TOIVIOIIEHUS JJIEKTPOMArHUTHOrO u3nydeHus. Puznueckuit
CMBICJI ¥ €MHUILIBI H3MEPEHUSI MOJSIPHOTO KO3 PUIIMEHTa MOTIIOIEHHS.
AHaJIUTHYECKUN CUTHAI B METOAAaX a0COpPOIMOHHOM CHEKTPOCKONMUU U CIIOCOOBI
Iepexo/ia OT AaHAIUTUYECKOT0 CUTHAJIa K KOHLIEHTPALlUU.

OcHOBHBIE TIpUYMHBI OTKJIOHEHHUS OT 3akoHa byrepa-JlamOepra-bepa B
CHEKTPOPOTOMETPUUECKOM METO/IE aHaIN3a B BUAUMON 1 Y D-001acTsaX CreKTpa.
[aiite omnpeneneHne ONTHUYECKOW IIJIOTHOCTH, TOIVIOLMIEHUS, HPOITyCKAHUS.
VKaxxuTe B3aMMOCBSI3b MEXAY JITHMMHM BenuuMHaMu. llokaxkure pacueToM, BO
CKOJIBKO pa3 M3MEHUTCS ONTHYECKas IUIOTHOCTh M MPOIyCKAaHWE PacTBOpa, €CIU
€ro KOHIIEHTpAlUsl YMEHBIIUTCSI WJIM YBEJIUUYUTCS B N pas.

[lepeuncnure OCHOBHBIE CIOCOOBI MOHOXPOMATH3ALMU HU3IYyYEHUS. YKaXKHUTe
COCTAaBHBIE YaCTU MOHOXpPOMATOPA.
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72. Bp1Oop onTuManbHON AITUHBI BOJHBI 171 poToMeTpupoBanust. OCHOBHBIE CITy4aH.

73. JInanmazoH MaKCUMaJIbHOM TOYHOCTH TPHU H3MEPEHUU ONTHYECKON TUIOTHOCTH
pacTBOpOB HA

74. ®3Ke u ciektpodoromerpe.

75. Ykaxutre OCHOBHBIE (PAKTOPBI, KOTOpble HEOOXOIUMO YYHUTHIBATH IPH
ONTUMU3ALMHU YCIOBUN (POTOMETPUPOBAHUS.

76. HazoBUTE OCHOBHBIN THII JETEKTOPOB H3IIyueHHUs B BUAUMONW U Y@ obnactsix u
IPUHIUI UX pabOoTBhI.

77. Cxema ®OKa. OcHoOBHbIE OTJINYUS CHEKTPO(HOTOMETPOB oT
(OTO3IEKTPOKOIOPHUMETPOB.

78. ITpunnun npueMoB nudhepeHuanTbHON CIEKTPO(YOTOMETPUH U UX TPUMEHEHHUE.

79. OCHOBHBIE THUINBlI KPUBBIX (POTOMETPUUECKOro  TUTpoBaHus. IIpenmyiecTBa
(oTOMETPUYECKOTO TUTPOBAHUS MEPe]] KIACCHUECKUM THTPOBAHUEM.

80. OnpeneneHre KOHIEHTPALMHU JIBYX WU 00Jjiee OKPALICHHBIX COSAMHEHUM MpH UX
COBMECTHOM npucyrcreuu. Merog @upopara, ero OCHOBHOM IPUHIIHAIL.

81. CnekTpo(hoTOMETpHUECKOE ONpeAeIeHNe KOHCTAHT KUCIOTHOCTH U OCHOBHOCTH
JIBYLIBETHBIX PEarcHTOB.

82. CriekTpo(hOTOMETPHUECKOE YCTAHOBJIEHHE COCTaBa M MPOYHOCTH KOMIUIEKCHBIX

COEIMHECHUM.
83. IIpumeHeHne MONEKYyIIpHONH aOCOPOIMOHHON CHEKTPOCKONUH B BUAUMON u Y D-
o0nacTsix.
84. Ilonsitue o cnekTpockonuu AuQGy3HOro OTpakeHUs, MeTo/1ax HedeTOMeTpUU U
TypOUTMETPHH.
Tunosble 3aga4n
11. Breruucinenue  KOHIIEHTpALHit METOJaMH  a0COJIFOTHOM  (TIPOCTOiN) u
b depeHIanbHOMI a0CcopOLMOHHON  CIEKTPOCKOMHH C  MPUMEHEHHUEM IPUEMOB

rpalydpoBOYHOTO Tpaduka, CTaHAAPTHOM T0OABKM, CTAHIAPTHBIX JT00ABOK, OTPAaHUYMBAIOIINX
pPacTBOPOB, a TAKXKeE MO pe3ybTaTaM CIEeKTPO(POTOMETPUIECKOTO TUTPOBAHUSI.

12. Omnpenenenne KOHIEHTpaMi IByX (WM 00jee) OKpalleHHbIX KOMIIOHEHTOB MPH UX
COBMECTHOM IIPUCYTCTBHH.

13. Pacuer auamasona ONpeAeNsieMbIX  KOHLIEHTpAlMii ¢  HCIOJIb30BaHUEM
CHEKTPO(POTOMETPUUECKOTO METO/1a aHAIM3A.

14. OrnpezenieHre KOHCTAaHT KUCIOTHOCTH (OCHOBHOCTH) JIBYIIBETHBIX PEAreHTOB.

15. Omnpenenenue cocraBa U NPOYHOCTH KOMIUIEKCHBIX COEINHEHUM.

IIpumep 3K3aMeHAMOHHOTO ONIeTa
3K3AMEHAIIMOHHBINA BUJIET Nel

1. BzaumopeiictBue Y ®- U BUAUMOTO U3ITYUYECHUS C ATOMAaMHU U MOJIEKYJIAMH.
[TporcxoxaeHNe aTOMHBIX M MOJIEKYJISIPHBIX CTIEKTPOB TIOTJIONICHUS U UCITYCKaHMSI.

2. Cxema cnektpodoTomeTpa. KpaTkas xapakTeprcTuka OCHOBHBIX OJIOKOB.

3. U3 naBecku cranu maccoit 0,2542 r ocie cooTBeTcTBYIOMIEH 00padoTku momyamnan 100,0
MJI pacTBOpa, COJAEPKAILEro TUMETUITIIMOKCUMAT HUKeNsA. OnTudeckas MmiIoTHOCTh 3TOTO
pacTBOpa OTHOCUTENIFHO pacTBOpa cpaBHEHMUsI, coaeprkaiiero 6,00 mr Ni B 100,0 My, paBHa
0,34. [ns cranaapTHbIX pacTBOpoB ¢ coaepxkanuem 4,00; 8,00; 10,0 mr nHukens B 100,0 mn
MOJTYYHJIH TIPU TEX YK€ YCIOBUSIX OTHOCHTEIIbHBIE ONITHYECKHUE TUIOTHOCTH COOTBETCTBEHHO: -
0,240; 0,240; 0,460. Beraucnute MaccoByto A07t0 (%) HUKeEIs B CTaJIH.
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YcneBaeMoCTh CTYACHTOB B TEYEHHE CEMECTpa KOHTPOJIMPYETCsS B IIpolecce
HaIMCaHUS PEUTUHTOBBIX KOHTPOJBHBIX pabdoT. Kakgas KOHTpoibHAas paboTa OTHOCHTCS K
OIpe/IeIEHHON TeMe, 33JaHusl OLIEHUBAIOTCS 1o OamnbHOU cucteme. IlomHOCTBIO peleHHas
3a/1a4a OLIEHUBAETCS B 7 OAJUIOB; OTBETHI HA TEOPETUUYECKUE BOMPOCH B 3aBUCUMOCTH OT UX
CJIO)KHOCTU OLIEHMBAIOTCA OT 3 a0 7 OamioB. 3a pelleHue 3aJaud JIONOJHUTEIbHBIM
HECTaHAAPTHBIM CIIOCOOOM U 3a MOAPOOHBIH OTBET HAa TEOPETHUECKUI BOMPOC T0O0ABIAIOTCS
JIONOJIHUTENbHbIE Oaibl. KonuuecTBo 6a/u1oB 3a KaXa0e 3aJaHue yKka3aHo B Owiiere. baisl,
IIOJIyUYEHHBIE 10 pe3yJIbTaTaM HallMCaHUs KOHTPOJIBHON pabOThI 110 TEME, CYMMUPYIOTCSL.

B koHue cemectpa CyMMUpPYIOTCS Bce Oaiibl, IOJyYEHHbIE CTYIEHTOM IIO
pe3ysibTaTtaM BCeX KOHTPOJBHBIX padoT. IlomydyenHas uroroBas cymma GayijioB MOXKET OBITh
ydTe€Ha IIpM AaBTOMAaTHYECKOM BBICTABICHUM DJK3aMEHAIMOHHOM OLICHKH «OTIMYHO» U
«XOPOLLIOY.

Kpumepuu oyenxu:

Kpurepun YpoBeHb Onenka
Crynent nomyuun ot 90% MIOBBIIICHHBIN OtinuHO
10 100% ot MakcUMaIbHO (IpoBUHYTHIN) YPOBEHD
BO3MO)KHOH CYMMBI 0aJlsioB
Crygent nosyaui ot 80% 0a30BbIll YPOBEHB Xopor1o
10 90% ot MakcHUMaJIbHO
BO3MOYKHOH CYMMBI 0aJlJIOB

Crynentsl, HaOpaBmue meHee 80% OT MakCHUMajbHOM CyMMBbI OAJUIOB, CAIOT 3K3aMEH
10 JUCLUIUINHE B yCTAaHOBJIEHHOM IOPSIZIKE.

DK3aMEHAIlMOHHBIN OWJIET M0 aHAJUTUYECKOW XMMMM BKJIOYAeT TpU 3anaHus. llepsbie
JIBa BOIIPOCA MOCBSILEHbl TEOPETUUECKUM OCHOBAM XUMHUECKOTO aHaJIM3a (CM. PUBEACHHBIN
HUKE CIIMCOK BOINPOCOB). B TpeTheM 3aaHnu CTYIEHTY IpeiaraeTcsl peunTh 3a1auy.

CryneHTbl 00s13aHbI C/IaTh 9K3aMEH B COOTBETCTBUU C PaclUCaHUEM M y4eOHBIM IJIAHOM.
DK3aMeH 10 JUCHUILIMHE MpecieayeT Lelb OLleHUTh YPOBEHb (POPMUPOBAHMS KOMIIETEHIIUH,
pa3sBUTHE TBOPYECKOI'O MBINIUIEHUS, MPUOOpPETEHHE HABBIKOB CAMOCTOSITENBHOW paloThl,
YMCHUEC IMIPUMCHATD ITOJYUCHHBIC 3HAHUA JJIA PCIICHUA TPAKTUYCCKUX 3a/1a4.

®dopma TpoBEACHUS JK3aMeHa (YCTHO WM MHCHbMEHHO) YCTaHABIMBACTCA PEIICHHEM
Kadeapel. DK3aMeHaTOpy MpPEeJOCTaBIIeTCs NPaBO 3a/aBaTh CTYAEHTaM JIOMOJHUTENIbHBIE
BOIPOCHI 110 BCcel y4eOHOI mporpamMme JUCHMIUIMHBL. Pe3ynbraT ciauu sK3aMeHa 3aHOCUTCS
IpenoaaBaTeseM B 3K3aMEHALMOHHYIO BEJOMOCTb M 3a4€THYIO KHIKKY.

Kpurepun onieHuBaHus pe3yibTaTOB 00y4eHHUSs

Oyenka Kpumepuu oyenueanus no sxzameny

JlaH TOJIHBINM, TPaBUIIbHBIA OTBET, MaTEpPUall U3JI0KEH B ONPEACIICHHON
JIOTUYECKOW TTOCJIEA0BATEILHOCTH AEMOHCTPUPYETCSI MHOTOCTOPOHHOCTh
Buicokuii MOJXO0JIOB, MHOTOACIIEKTHOCTh  OOCYKJEHUS MpOOJEeMBI, yMEHHE
yposens «5» apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHUSI, HAXOAUTH MyTH PEIICHUS
(ommuno) Mo3HaBaTeIbHBIX 3ajad, yCTvaHaBHI/IBaTL IIPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXIYy CTPOCHUEM, CBOWCTBAMM M TPUMEHEHHEM BELIECTB, B
JIOTUYECKOM PACCYXKJIEHWU W PEIIeHUWH 3aJayd HeT OIHUOOK, 3amada

peleHa paiMoHaIbHBIM CIIOCO00M;
Cpeonuti OTBeT MOJIHBIN U NMPaBWIbHBIN HA OCHOBE M3yYEHHBIX TEOPUH, MaTepua
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Vposenvb «4» W3JIOKEH B ONPEACIEHHON JIOTHYECKOM MOCIIeA0BATEILHOCTH, TIPH 3TOM

(xopowio) JIOMTYCKAIOTCS HECYIIECTBEHHBIC OMIMOKH B OTBETaX Ha TEOPETHUYECKUE
BOTIPOCHI WJIM B PEIICHUM 3a7a4H, KOTOPHIC CTYJICHT MOXET HCIPABUTh
M0 YKa3aHHIO MPeTioiaBaTess

OTBeT MONHBIA, HO TPU STOM JIOMYIIEHAa CYIIECTBEHHAass OLIMOKa HIIN

Ilopoeosuiti N N
o6eHD 3y OTBET HEIOJIHBIN, HECBS3HBIM, HE MPOSBISIIOTCS YMEHHUS NPUMEHSTh
R 3}5 cremeopume | TEOPETHIECKAE SHAHMS MIPH PEIICHAM MPAKTHYECKHX npoOjeM; 3HaHUE
Y ]ZbHO)p mpeiMera ¢ 3aMETHBIMU MpoOeliaMy, HETOYHOCTSAMH, HO TaKHUMHU,

KOTOpBIC HE CIIY)KAT MPETSITCTBHEM IS JAITBHEUIIIETO 00yUIeHUS

Munumanvnoii | OTBET OOHapYKHMBAaeT HE3HAaHHE OCHOBHOTO COZAEp)KaHUS y4eOHOTro
VpOo6eHb «2» marepuana
(neyooenemeopu
mevHo)

OneHouHble CpeACTBa AJI MHBAJIUAOB M JIMI C OIPAaHMYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM X WHAMBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOJMMOCTH HMHBAJIWAAM MU JIMLIAM C OrpaHHMYEHHBIMH BO3MOXKHOCTSMH
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIIEHOE BPEMsI ISl TOJrOTOBKH OTBETA HA DK3aMEHE;

— MpU IPOBEJICHUH MTPOLEYPhl OLICHUBAHUS PE3yJIbTaTOB 00yYEHHs HHBAINU/IOB U JIMIL
C OrpaHMYECHHBIMH BO3MOYKHOCTSIMH  370POBBSI  MPEIYyCMATPUBACTCA  HCIIOJIB30BaHHE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX UM B CBS3U C UX MHIUBHUYaJIbHBIMH OCOOCHHOCTSIMH;

— MpH HEOOXOIUMOCTH Ui OOYYaroIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsSl U HHBAJIUAOB IPOLEIYpa OLICHUBAHUS PE3yJbTaTOB OOY4YEHMs IO JTUCLMILIMHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIponentypa oLieHUBaHMs pe3yabTaTOB 00yUEHHsI MHBAJIHMJIOB U JIUL[ C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0OPOBbS 110 JUCHUIUTAHE (MOAYIIO) TPEAyCMAaTPHUBAET INPEIOCTABICHHUE
uHpopManuu B (opMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM HX 370POBbS U BOCIPHSITHSA
uH(popMauu:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUs MU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepevYeHb MOXKET ObITh KOHKPETH3WPOBAaH B 3aBHCHMOCTH OT KOHTHHTECHTA
oOyJaromuxcs.

S. Ilepe4yeHb OCHOBHOM W IONOJHHUTEJbHON y4eOHOH JUTEpaTypbl, HEOOXO0AUMOI
JJIS OCBOCHM S JUCUMILJIMHBI (MOIYJIs1).

5.1. YueOnas imreparypa

OcHoBHasi 1uTeparypa:
13. OCHOBBI aHATUTHYECKOW XUMHHU: YYeOHHK JIJIsl CTyZeHTOB By30B: B 2 T. T. 1, 2. /Tlox

pex. FO.A. 3onoroBa. M.: Akanemus, 2014.
14. OCHOBBI aHATUTHYECKONW XUMHHU: YUSOHHK JIJISl CTYAeHTOB By30B: B 2 T. T. 1, 2. /Tlon

pex. FO.A. 3onotoBa. M.: Akanemus, 2010.
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15. Kpuctuan I'. Ananutrueckas xumus: B 2 T. T.1, 2/ nep. ¢ aurin. A. B. Tapmariia u ap.
- M.: BUHOM. Jlabopatopwus 3uanwmii, 2009.

16. INounnox T.b., Temepnamer 3.A. AHamuTHueckas XUMMS: CHEKTPOCKOMHYECKHE
METOJIBI aHANIK3a. Y4debHoe mocobue. Kpacnomap, Kyol'y, 2013.

17. [Nouunok T.b., Temepnamies 3.A. MonekymnsipHas aOCOpOIMOHHAS CIICKTPOCKOITHSL.
Yuebnoe mocobue. Kpacuomap, Ky6l'Y, 2016.

18. bap6anat, FO.A. OCHOBBI aHATMTHYECKOH XUMHUH: MPAKTUIECKOE PYKOBOJCTBO
[DnexTponHbIil pecypce] : pykoBoactso / FO.A. bap6anar, A.B. 'apmam, O.B. Monoraposa, E.A.
Ocurnoga ; mox pea. 3omotosa FO.A., llexosnosoit T.H., Ockonka K.B.. — DnexTpoH. nan. —
Mocksa: U3narensctBo "Jlabopatopus 3Hanwmii", 2017. — 465 c. — Pexum pocryma:
https://e.lanbook.com/book/97410

JonosHUTeILHAS JIUTEpaTypa:

1. BacunneB B.I1. Ananutudeckas XuMust: COOPHHUK BOIIPOCOB, YIPAKHEHUN U 33/1a4: y4eOHOe
nocoowue s crynenToB By3oB / B. I1. Bacunwes, JI. A. Kouepruna, T. 1. Opiosa - 4-¢ u3a., crep. -
M.: poda, 2006.

2. OCHOBBI aHATMUTHUYECKOM XUMHH: 3aJadydl W BONPOCH: y4deOHOe mocoOue st
CTyZAeHTOB YH-TOB / toJl pea. FO. A. 3onortosa. M.: Breicmas mkona, 2004.

3. Orro M. CoBpemMeHHbIE METOABI aHAIMTHYEeCKON xuMuu. B 2-x Tomax. M.: TexHocdepa,
2003.

4. Ananutndeckas XuMust ¥ QU3UKO-XUMHUYECKHE METO/IbI aHAM3a: YUeOHHUK /ISl CTYJICHTOB
By30B. B 2 T. T.1,2./ moxg penA.A.Mmenko. Mm.: Axagemus, 2010.

5. OcHOBBI aHANMUTHYECKOH XUMHH. [IpakTHYeckoe PyKOBOJCTBO: yueOHOE TOCcOOHe AJst
CTYJIEHTOB YH-TOB U BBICII.y4eOH.3aBeaeanii/ mox pentO.A.3omoroBa.-M.: Beiciias mikouna, 2001.

6. Ananmutudeckas xumus. [Ipobmemsr u mogxoner: B2 1./ T. 1,2 / mep. ¢ aarm. A. T,
bopsenko u ap.; moxa pex. FO. A. 3omotosa; pea. P. Kensuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnawmes, T.I'.ITroniko, O.b.Boponosa, B.B.Ilepekotuil. AHanuTHYECKast XUMHUSL.
DJIEKTPOXMMHUYECKUE METO/IbI aHaIM3a. YueOoHoe nocobue. Kpacunomap, KyoIl'yY. 2004.

8. T.b.Ilounnok, 3.A.TemepnameB. Ananutudeckas XuMus. CIIeKTPOCKOITUYECKUE METOIBI
aHanu3a. YuebHoe nocobue. Kpacnomap, Kyol'y, 2013.

9.BacunbeB B. [1. Ananutryeckas XuMusi: y9eOHUK IS CTYJIeHTOB By30B [B 2 kH.]| / Ka. 1,2.

/ Bacunwe B. I1. M.: Jlpoda , 2007.

10. Bepiuunun, B.M. Ananutudeckast xumust [ DJICKTPOHHBIN pecypc] : yueOnuk / B.U.
Bepmnaun, U.B. Brnacosa, M. A. Hukudoposa. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2017.
— 428 ¢. — Pexxum noctyna: https://e.lanbook.com/book/97670

5.2. Illepuoanyeckue U3IaHNUS:

. «KypHan ananurnueckoit xumun», Poccust, Mockaa.

. «3aBojickas taboparopusi. Jlmarnoctuka Mmarepuanony, Poccusi, Mocksa.
. «AHaNTUTHKa ¥ KOHTPOIbY», Poccust, EkarepunOypr.

. «SpectrochimicaActa. Part By, uzgarensctso Elsevier

. «AnalyticalChemistry», nznarenbctBoACS

. Dnexrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

OO AW —

IIpodeccuonanbHbie 0a3bl JTAHHBIX:

39. WebofScience (WoS) http://webofscience.com/
40. DnextponHas oubnmuoreunas cucrema eLIBRARY.RU http://www.elibrary.ru
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https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
https://grebennikon.ru/
http://webofscience.com/
http://www.elibrary.ru/

41. Scopus http://www.scopus.com/

42. ScienceDirectwww.sciencedirect.com

43. XKypuansr uzgarenscrea Wileyhttps://onlinelibrary.wiley.com/

44. Hayunas snextponHas ouodmuoreka (HOB)nttp://www.elibrary.ru/

45. TloMHOTEKCTOBBIE apXUBBI BEAYIIUX 3allalHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit

wiatdopme HayuHbix xkypHaioB HOMKOHAttp://archive.neicon.ru
46. HarmoHanbHasi AJIEKTpOHHAs OMOMMOTEKa (IOCTYH K DIIEKTPOHHOW OMOIMOTEeKe
muccepraiuii Poccuntiickoit rocynapcerBennoi oubnmuorexu (PI'B) https://rusneb.ru/

47. Tlpesumentckas oudauoreka uM. b.H. Ensriunahttps://www.prlib.ru/

48. DnexrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

49. Springer Journals https://link.springer.com/

50. Nature Journals https://www.nature.com/siteindex/index.html

51. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

52. Springer Materials http://materials.springer.com/

53. zbMath https://zbmath.org/

54. Nano Database https://nano.nature.com/

55. Springer eBooks: https://link.springer.com/

56. "Jlexropuym TB" http://www.lektorium.tv/

57. VuuBepcurerckas uHdopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

Pecypcsi cBoOogHOTrO 1OCTYNA:
3. Hudopmanmonnas cucrema "EquHoe OKHO JocTyma K 00pazoBaTebHBIM
pecypcam"http://window.edu.ru/;

IlepeyeHb JIMIIEH3MOHHOT0 W CBOOOJAHO PACNPOCTPAHAEMOr0 NPOrPAMMHOIO
o0ecreyeHu.
[Ipy moaroToBke  KpaTKUX COOOIIEHUUUCIIONB3YETCS MPOrpaMMHOE oOOecredeHue

MicrosoftOffice (Word, Excel, PowerPoint).

6. Meronnyeckue yka3zaHusi JJIA OOYYAIOLIMXCSl 1O OCBOCHHMIO JMCHUILIHHBI
(Mmonmy.Jist)

ITo Kypcy mpeaycMOTpeHO NpOBEJCHHME JEKIIMOHHBIX 3aHATHH, HAa KOTOPBIX IAaeTcs
OCHOBHOHM CHCTEMAaTH3WPOBAHHBIN MaTepHall U Pa3bsCHIIOTCS HanOOJee CIOKHBIE aCHEKTHI
U3y4aeMbIX METOJIOB aHaIN3a.

BaxkHeiiluum 3TanoM Kypca siBJsieTCsl CAMOCTOSITE/IbHAsA padoTa Mo AUCHHUILINHE,
B PaMKaxX KOTOPOil CTYAeHTHI OCYUIECTBJISIIOT MPOpPabOTKy y4yeOHOTrOo (TEOpEeTHYECKOro)
Marepuaia, TOATOTOBKY K TEKYIIEMY U IMPOMEKYTOYHOMY KOHTPOJIIO, a TAK)KE BBITOIHSIOT
WH/IMBU/yalIbHBIE 3a7aHUs (HalpUMep, TOTOBST KOPOTKHE COOOIEHHS U MPE3EHTALINN).

[lepen pemeHuemM 3agad  HEOOXOIMMO BHHUMATENBHO M3YyYUTh TEOPETHUECKUN
MaTepHal, npopadboTaTh KOHCIEKT JIEKIMH, pa300paTh MpUMeEpHl pelleHus 3anad. Pemenue
3a7a4 pEKOMEHYeTCsl HAaunHATh C HauOoJiee MPOCTHIX, OJM3KUX K MMEIOIIMNMCS B 3aJJAYHUKE
npumMepaM. He pexoMmeHayeTcs HCHOib30BaTh TOTOBBIE KOHEUHbIE (HOPMYJbI, KOTOpHIE
BBIBOJSITCS B TIpUMEpaxX PEIIeHHs 3a7ad. 3aluch B TETPaIU JOJDKHA COAEpKaTh GOPMYIIBI U
BCE BBIUMCIIEHUS C YKa3aHUEM eIuHUIl u3MepeHus. Ilpu BbUMCIEHUSX HEOOXOIUMO
oOpaiaTe BHUMAaHHE HA X TOYHOCTh (MCHOJIb30BaHUE HYKHOTO YMCia 3HAYaIlux uudp) u
cO0JTI0/IEHHE TTPABUIT OKPYTIICHHUS.

IIpn nmnoaroroBke KpaTkoro /AOKJIaAa ¢ KOMOBIOTEPHOIl Tpe3eHTaNMell
apryMEHTHPYeTCsl aKTyalbHOCTb TEMBI,  BBIABISIETCS MPAKTUYECKOE U TEOPETUYECKOe
3HA4YEeHWE JAHHOTO HccienoBanus. OCHOBHAS 4acTh JOKJIA/Ia PACKPHIBACT COJIEPIKAHHE TEMBI.
B 3akmroueHun B KpaTKoW M ckaTod (opMe u3NararoTcsl MOJYYEHHBIE pe3yJbTaThl,
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http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
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https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
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MpENCTaBISIIOIMEe co00M OTBET Ha TJIABHBIM BOIMPOC HCCIENOBAHMS. 3/1€Ch K€ MOTYT
HaMeyaTbCs U NaTbHEHIIINE TIEPCTICKTHBBI PA3BUTHUS TEMBI.

B ocBOCHHMM TUCIUTUIMHBI HHBAJTUAAMHE U JIUIIAMH ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbSl OOJIBIIIOE 3HAYCHHE MMEET WHIWBHAyalbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIHLHOE pa3bsiICHEHNE YUeOHOro MaTepuania.

WupuBuayanbHbIe KOHCYNBTAIlMM IO TIPEAMETY SBISIFOTCS BaXKHBIM  (DaKTOPOM,
CIIOCOOCTBYIONTUM WHAMBUAyIM3AIMA OOYYCHHS] M YCTAaHOBIICHUIO BOCHHUTATEIHLHOTO

KOHTAaKTa

MCXKAYy HOpfriogaBarciieM U 06y‘laIOH_[I/IMC$I HHBaJIMAOM HWJIKX JIMOOM C

OrpaHU4YCHHBIMA BO3MOKHOCTAMU 300POBbA.

7. MarepuajJbHO-TeXHHYecKasi 0a3a,

HeOGXOI[I/IMaH AJd OCYHIECTBJICHUA

00pa30BaTeJbLHOI0 MPoLecca Mo AUCHUILIHHE (MOYJIIO0).

No

Bun pabdot

MarepuaibHO-TeXHUYeCKOe 00ecTieueHne TUCITUTUINHEI (MOIYJIs) ’
OCHAIICHHOCTD

13.

JleK1IMOHHbBIE 3aHITUS

YueOHass ayauTopHs U MPOBEACHUS 3aHATHH JICKIMOHHOTO THIIA,
ayn. 234c.

KommnekT yueOHoii MeGenu, naTepakTuBHas qocka SMART Board,
KOPOTKO(OKYCHBI HMHTEPAKTHBHBIH MPOEKTOP, HOYTOYK, MeJoBas
JIOCKa.

MSWindows (sxmouass Windowsmediaplayer), MSOffice (Bxarouas
MSPowerPoint), TTO mist natepaktuBHoi 1ocku SMART Board

14.

CemuHapCcKue 3aHIATHS

He npenycMoTpeHsl

15.

JlaGopaTopHsbie 3aHATHS

ayn.242c, 252c

VYueOHble 1a00paTOpuUM YKOMIUIEKTOBAHHBIC CIIELUATU3UPOBAHHON
MeOeJbl0, BBITSHKHOM CHCTEMOW BEHTWIISALUH, MEIOBBIMH JOCKAMH,
CpeICTBAMH IIOKapHOW OE30MacHOCTH W  OKa3aHWA IepBOM
MEIUIIMHCKON MTOMOIIIH, 1a60paTOPHBIM 000pyTOBaHHEM:
cnekrpodoromerpsl  LEKISS2107, cnextpodortomerp UV-1800
(Shimadzu), UK-®ypwe crnekrpodoromerp ®MC 1201, a Ttarke
BcrioMoraTenbHoe obopyaoBanue: Becsl BCP-210, BJIK-500-M, pH-
MeTpel-ioHOMephl  Dkernepr-001-3-01,  pH-metp-150,  mmutkm
3IEKTPUYECKUE, MeEUIaJIKU MarHuTHBIE LEKIMS1,Ha6opst
XUMUYECKOH MOCYy bl U PEaKTHBOB.
JInneH3uOHHBIE MPOTPaMMBbI 00paboTKN
CHEKTPO(OTOMETPY JBYJIYY€BOMY ckaHupyromemy UV
(Shimadzu UV Probe, kortpakt Ne32-OA/2008-2)

JaHHBIX K
1800

16.

I'pynmosslie
(MHAMBHIYaNbHEIE)
KOHCYJIBTAllUH

VYueOuble moMerieHust GakyIbTeTa XUMHUH U BBICOKHX TEXHOJOTHH
ayn.234c, 242c.

YueOHEIE AyJAUTOpHUHU, YKOMIUICKTOBAHHBIC MC6GHLIO, MCJIOBBIMH

JOCKaMHu, Cpe€aACTBaMHU noxcapHoﬁ 0e30IMacHOCTH.

17.

Texymunii KOHTPOJIb,
IIPOMEXYTOYHAs
aTTecTalus

ayn. 234c, 242c.
Y4eOHbIE ayAWTOpHUH, YKOMIUICKTOBAHHBIE MeOeNbio,
JIOCKaMH, CpEICTBAMH MOXKapHOH 0€30MacHOCTH.

MCJIOBBIMH

18.

CamocTrosTenbpHas
pabota

CamocrosiTenbHast paboTa CTYJEHTOB OCYIISCTBIISETCS B YATATBHBIX
3amax OwubOmmorexku KyOI'Y, 3ame pedepaTHBHBIX KypHaJOB,
BbuMcnuTenbHOM 1eHTpe KyOI'Y, HHrepHer-ueHTpe, a Takxke
JIPYTUX ayAuTopusx (akylbTera XUMHH M BBICOKMX TEXHOJIOTHH C
BO3MOXHOCTBIO TIOAKIIOYEHUS] K ceTn «VIHTepHeT», MmporpaMMoi
9KpPaHHOIO  YBEJIMYEHHS W  JOCTYIOM B  3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIHHYIO CPEy YHUBEPCHUTETA.
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