MuHucTepcTBO HayKU U BbIcuiero oopasosanus Poccuiickoit denepannu
®enepaibHOE rOCYAAPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Kyb6aHCcKkuil rocy1apCcTBEHHbIN YHUBEPCUTET»
dakynpTer XUMHUH U BBICOKUX TE€XHOJIOTHH

/ &P AY}BEPX(IIAIO

3 5'\33

-".-'%
7

HAYK g

BOBLETEL,

r oL

2021 r.

PABOYASI MPOI'PAMMA JUCLHMITJIMHBI (MOJIY.JIST)
b1.0.21 ®U3NMYECKHUE METO/Ibl AHAJIM3A

Hamnpapnenue noarorosku/criennaibHOCcTh 04.03.01 Xumus

Hampasnennocts (mpoduib): XumMudeckas SKCIepTrU3a U SKOJOTHYecKast

0€30MacCHOCTb

dopma 00ydyeHus: ouHas

KBamudukanus (crenenp) BeIMyckHUKa bakanaBp

Kpacnonmap 2021



Pabouas nporpamma auciunnuasl @USNYECKUE METO/IbI AHAJIN3A
COCTaBJI€HAa B  COOTBETCTBUU  C dbenepalibHbIM  TOCYJapCTBEHHBIM
oOpa3oBaTeNnbHBIM CTaHIApTOM Bbiciiero ooOpaszoBanus (PI'OC BO) 1o
HanpasieHuto noarotoku 04.03.01 Xumus

[Iporpammy cocTaBuiI(H): p.
[Tounnoxk T.b., moreHT Kadeapsl aHATUTHIECKON
XHUMHH, K.X.H., JOIICHT

Pabouas nporpamma nucruiuinabl Gusnueckre MeTo bl aHaIN3a
YTBEPKJICHA Ha 3acelaHud Kapeapbl AHATUTUYECKON XUMHUHU
npotokon Ne 5 « 18 » mas 2021 r.
3asenyromuii kaheapoit Temepmames 3.A.

— iy
S

e

VYTBepkaeHa Ha 3aceJaHul Y4eOHO-METOANYECKONH KOMUCCUN

(akynbpreTa XUMHUHU U BBICOKMX TEXHOJIOTUN B
npotokon No 7 « 24 » mas 2021 r.
[Ipencenarens YMK ¢axynbrera pouent becnanos A.B. T

Pentensenrt:

H.K. CtpuxoB, JOKTOp XUMHUYECKUX HAYK,
npodeccop kadenpsl XMMUU, METPOIOTHU
u ctanaaptuzanuu Kyol'TY



1 Heau n 321244 M3y4YeHUs1 AUCHUILINHBI (MOIYJIs1).
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 JUCLHUATIMHAMU:

-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:

KOI[ N HAMMCHOBAHUC MHJUKATOpa Pe3y.]'II)TaTBI O6y‘I€HI/I$I 110 JUCHHUITIIMHE
JOCTHXXCHHA KOMIICTCHIIMH (3Haem, ymeem, 6]161()66171)

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




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 aHalu3a A1 | YMeeT MHTEPIPETUPOBATh PE3YJIbTaThl BBIIIOJHECHHBIX aHAIU30B;
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




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




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.




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

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

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

Otuer no
nabopaTopHO
pabote

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

Otuer no
nabopaTopHOI
pabore

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

Otuer no
nabopaTopHOI
pabore

[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

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

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

Otyer no
nabopaTopHOI
pabore




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,




— 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)



o

10.

11.

12.

13.

14.

15.
16.

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»

TpebGoBaHusi K COBPEMEHHBIM MHCTPYMEHTAJIBHBIM METOJaM aHalIu3a U UX Kilaccuukaius.
[TonsTe 00 aHanUTUYECKOM CcHUTHajie. ['panynpoBouHas 3aBUCHUMOCTb. CTaHIapTHbBIE
00pa3Iibl.

[Tpuembl nepexoaa OT aHAIUTUYECKOIO CUTHAlA K KOHLIEHTpalUu. AHAIMTUYECKUM CUTHAI
¢doHa, ocHOBHBIE UCTOUYHUKH (oHa. [Ipenen oOHapyKeHHs U CIIOCO0 €To OTpeIeICHUS.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHMS, TPUMEPHI.

B3anMoneiicTBIE AIIEKTPOMArHUTHOTO HM3Iy4eHHsI B BUAMMON W Y®- 00nacTax crekrpa ¢
aToMaMu U MOJeKynamMu. JIMCKpEeTHOCTh SHEPreTUYECKUX MEPEXO0/I0B B aTOMaX U MOJIEKYJIAX.
BeposaTHOCTh HEpreTHYecKuX Mepexo10B, BpeMsl )KU3HU BO30YKIACHHBIX COCTOSHUU.
Knaccudukanus u 0OCHOBHOM MPUHIIMIT METOJIOB aHATUTUYECKON CIIEKTPOCKOHUH.

ATOMHBIE ¥ MOJIEKYJISIPHBIE CIIEKTPBI, X Pa3INYUsL.

[lepeuncnure BaxkHEWIIME NapaMeTpbl 3JEKTPOMArHUTHOro u3iyueHus. Omnpenenure
dusnueckuii cmpicn Kodddunmenta ODUHIITEHHA. YKaKUTE OCHOBHBIC XapaKTEPHCTUKH
CIEKTPaJIbHOMN JTUHUH.

XpomModophl U ayKCOXPOMBI. DJIEKTPOHHBIE MEPEXOIbl B MOJICKYJIaX. DIIEKTPOHHBIE CIIEKTPHI
Mmoekyn. KonebaTenbHas CTpyKTypa JIEKTPOHHBIX CIIEKTPOB.

N300pa3ute OJOK-CXEMBbI CIEKTPaJbHOIO INMpHOOpa, YKaXXUTe€ OCHOBHBIE Y3ibl. HazoBure
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOI0 Mproopa.

CriekTpbl TMOIJIOUIEHUS W CIEKTPbl HUCIyCKaHMs, OCHOBHBbIE (OPMBI HMX TpadHuuecKoro
IIPEICTaBICHMUS.

OCHOBHOH 3aKOH TMOIJIOIIEHUS! 3JEKTPOMAarHUTHOTO H3iIydyeHus. Dusndeckuii cMpica U
€MHMIIBI U3MEPEHUSI MOJIIPHOTO KO3 PUIIMEHTa OTJIOMICHHUS.

AHaAMTUYECKUI CUTHAJI B METOJaX a0COPOIIMOHHOMN CIIEKTPOCKOIUH U CIIOCOOBI Iepexoia OT
AQHAIUTUYECKOT0 CUTHAJIa K KOHIIEHTPaLUU.

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

Jaiite onpeneneHne ONTHYECKON IUIOTHOCTH, IIOTJIOIIEHUS, NPONYCKaHMs. YKaKUTE
B3aMMOCBSA3b MEX1Y 3TUMH BelMuMHaMH. [lokakute pacueToM, BO CKOJIBKO pa3 U3MEHUTCS
ONTHUYECKas IJIOTHOCTD U MPOITYCKAaHUE PACTBOPA, €CIIM €T0 KOHLIEHTPALMUS YMEHBIIUTCS WITH
YBCIIMYUTCS B N pas.

[Tepeuncnure OCHOBHBIE CITIOCOOBI MOHOXPOMATH3ALUU H3ITYUECHHUS.

[ToueMy BO MHOTMX Ciy4asX OINTHYECKYIO IUIOTHOCTb pPacTBOpa CTaparoTCsi HM3MEpSATH B
00J1aCTH MakcMyMa TOTJIOIEHHS BelecTBa?
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17.
18.
19.
20.
21.

22.
23.

24.

25.

1.
2.

VYKaxuTe OCHOBHbIE (PaKTOPBI, KOTOPbIE HEOOXOAUMO YUUTHIBATh MPU ONTUMH3ALMH YCIOBUN
¢doromeTpupoBaHus.

HazoBuTte OCHOBHBIN THII IETEKTOPOB U3Iy4eHUs B BUAMMOMN U YD olnacTsx.

Cxema ©@OKa. OcHOBHBIE OTINYHUS CIIEKTPO(POTOMETPOB OT (HOTOAIEKTPOKOIOPUMETPOB.
OcHOBHBIE ~ THNBI  KPHUBBIX  (POTOMETPUUECKOTO tuTpoBanusa.  lIpenmymecrsa
(OoTOMETPUUYECKOI0 TUTPOBAHUS MEpe]] KIACCUUECKUM TUTPOBAHUEM.

OnpezneneHue KOHLEHTpALMU JIBYX WIM Oojiee OKpalleHHBIX COEIMHEHMH Npu UX
COBMECTHOM npucyrcTBuu. Meton @upopara, ero OCHOBHOM MPUHLIMIL.

[Tpunuun npueMoB nuddepeHanbHON CIeKTPO(HOTOMETPUH U UX IPUMEHEHUE.
CnexTpooToMeTpruuecKkoe OnpeAeIeHue KOHCTAaHT KUCIOTHOCTH (OCHOBHOCTH) PEarcHTOB.
[Tpuniun rpau4eckoro U pac4eTHOr0 METOIOB.

CriekTpo()OTOMETPHYECKOE ~ YCTAaHOBJIEHHE  COCTaBa  KOMIUIEKCHBIX  COEIMHEHHIA.
OnpeneneHue KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB. MeTOJbl HM30MOJISIPHBIX CEpUil U
MOJIIPHBIX OTHOILLIEHUH.

[TpumeHeHne MOJIEKYISIpHOW aOCOPOILIMOHHON CIIEKTPOCKONUHU B BUAUMON U Y P-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»

CucremaTuueckue omMUOKH (PU3MKO-XUMUYECKUX U3MEPEHUH, UX UCTOYHUKH.

[TpaBHIIBHOCTH PE3yJABTATOB XMMHMUYECKOTro aHanu3a. CrnocoObl HpPOBEpPKU MPaBUIBHOCTH
pe3ynbTaTa aHallu3a.

Cnyyvaiinple OIMOKHM, UX UCTOYHUKU. OCHOBHOE OTIMYHE CHCTEMATHYECKHX OLIMOOK OT

CIIy4YalHBIX.

Pacuer noBepuTenbHOro HHTEpBAa.

[TonsiTue mpomaxa B cepuu u3MepeHui. M3noxure crnocod HCKIIOYEHHS Mpomaxa Hu3

CepUH U3MEpPEHUN.

Meron ~ HauMeHbIIMX  KBaJApaTOB. [lonyuenne  ypaBHEeHHME  OpsIMOM  UIA

SKCHEPUMEHTAIBHBIX 3HAYEHUN METOJIOM HAaUMEHBIINX KBAJIPaTOB.

Jaiite onpeneneHue TMOHATHSAM: Tpelen OOHAapYXKEHHUs, [IUama3oH M3MepsSeMbIX

KOHLICHTpALUi, CEJIEKTUBHOCTb, OJKCIPECCHOCTh AaHAN3a; AHAJIMTUYECKUM CUTHAI;

«UIeHTU(UKATMOHHBIN TapameTp".

Ananutnueckuii curtan ¢ona. McrouHuku ero BO3HUKHOBEHMs.  BnusHue ¢ona Ha

npezen OOHapyKEeHUs aHATIUTA.
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[TonsiTie 00 OTAEIBHBIX N30PAHHBIX 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;
® METO]I IBETOMETPHH.
Tumnosble 3agaHus:
- OJIyYEHUE YPAaBHEHUS MIPSAMOJIUHENHON 3aBUCUMOCTH METOAOM HAaMMEHBIIMX KBaJApaTOB;
- UCKJIIOYEHUE HEHAJECKHOTO JJAHHOTO (ITpOMaxa) U3 CepUu pe3yJbTaTOB U3MEPEHHUS;
- pacuer IOBEPUTEIIBHOTO MHTEpPBAa I pe3yJIbTaTOB CEPUU U3MEPEHHUI.

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

~ow

o o

10.

11.

12.

13.

14.

15.

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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16. BeiGop onTUManbHOM AIMHBI BOJHBI U1 (hoTomMeTprpoBaHus. OCHOBHBIE CIyYau.

17. JIlnama3zoH MaKCHMaJIbHOW TOYHOCTH TPU HM3MEPEHUH ONTHYECKOW TUIOTHOCTH
pacTBOpPOB HA

18. ®5Ke u cniekrpodoromerpe.

19. Vkaxxute OCHOBHBIE (DAaKTOpHI, KOTOphIE HEOOXOJMMO YUYUTHIBATH IIPH
ONTUMU3ALMHU YCIOBUN (POTOMETPUPOBAHUS.

20. Ha3zoBuTe OCHOBHBIN THII JETEKTOPOB H3IIyueHHUs B BUAUMONW U Y@ obnactsix u
IPUHIUI UX pabOoTBhI.

21. Cxema ®OKa. OcHoOBHbIE OTJINYUSA CHEKTPO(HOTOMETPOB oT
(OTO3IEKTPOKOIOPHUMETPOB.

22. ITpunnun npueMoB nuddepeHuanTbHON CIEKTPO(GOTOMETPUH U UX TPUMEHEHHE.

23. OCHOBHBIE THUINBl KPHUBBIX (POTOMETPUUECKOro  TUTpoBaHus. IIpenmyiecTBa
(oTOMETPUYECKOTO TUTPOBAHUS MEPe]] KIACCHUECKUM THTPOBAHUEM.

24. OnpeneneHre KOHLEHTPALUU JIByX WU 00Jjiee OKpAICHHBIX COSAMHEHUM MpH nX
COBMECTHOM npucyrcreuu. Merog @upopara, ero OCHOBHOM IPUHIIHAIL.

25. CriekTpo(hOTOMETPHUECKOE ONpeAeIeHNe KOHCTAHT KUCIOTHOCTH U OCHOBHOCTH
JIBYLIBETHBIX PEareHTOB.

26. CriekTpo(hOTOMETPHUECKOE YCTAHOBJIEHHE COCTaBa M MPOYHOCTH KOMIUIEKCHBIX

COEIMHECHUM.
27. IlpumeHeHNe MOJNEKYIIpHONH aOCOPOIMOHHON CIEKTPOCKONUH B BUAUMON u Y D-
o0nacTsix.
28. IlonsiTue 0 cnekTpockonuu AuQy3HOro OTpakeHUs, MeTo/1ax HedeToOMeTpUU U
TypOUTMETPHH.
Tunosble 3aga4n
1. 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.

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

3. Pacuer auanazona ONpeAeNsieMbIX  KOHLIEHTpAlMii ¢  HCIOJIb30BaHUEM
CHEKTPO(POTOMETPUUECKOTO METO/1a aHAIM3A.

4. OmnpeneneHne KOHCTAaHT KUCIIOTHOCTH (OCHOBHOCTH) IBYLIBETHBIX PEareHTOB.

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

pex. FO.A. 3onoroBa. M.: Akanemus, 2014.
2. 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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3. Kpuctuan I'. Ananutrueckas xumus: B 2 T. T.1, 2/ nep. ¢ aurin. A. B. Tapmariia u ap.
- M.: BUHOM. Jlabopatopwus 3uanwmii, 2009.

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

5. [Mounnok T.b., Temepnames 3.A. MonekynsipHas abcoOpOIHOHHAS CIEKTPOCKOIIHSI.
Yuebnoe mocobue. Kpacuomap, Ky6l'Y, 2016.

6. 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:

1. WebofScience (WoS) http://webofscience.com/
2. Dnextponnas oubnmuoreuynas 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/

Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
Kypnanst uznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudimoreka (HOB)http://www.elibrary.ru/

7. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbix xkypHaioB HOMKOHAttp://archive.neicon.ru

8. HammonanpHas dJ€KTpOHHas OMOMMOTEKa (JOCTYN K DJIEKTPOHHOW OMOIHOTEKE
muccepraiuii Poccuntiickoit rocynapcerBennoi oubnmuorexu (PI'B) https://rusneb.ru/

9. TIlpesunentckas oubnmorexa um. b.H. Enpuunahttps://www.prlib.ru/

10. Dnexrponnas kotekius Okcdopackoro Poccuiickoro @onma

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/

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

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

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

19. YuuBepcurerckas unpopmainronnas cucrema POCCUS http://uisrussia.msu.ru

o gk w

Pecypcsi cBoOogHOTrO 1OCTYNA:
1. Hudopmanuonnas cucrema "EnnHOe 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/
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/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://window.edu.ru/

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

1.

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

N

CemuHapCcKue 3aHIATHS

He npenycMoTpeHsl

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

I'pynmosslie
(MHAMBHIYaNbHEIE)
KOHCYJIBTAllUH

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

YueOHEIE AyJAUTOpHUHU, YKOMIUICKTOBAHHBIC MC6GHLIO, MCJIOBBIMH

JOCKaMHu, Cpe€aACTBaMHU noxcapHoﬁ 0e30IMacHOCTH.

Texymunii KOHTPOJIb,
IIPOMEXYTOYHAs
aTTecTalus

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

MCJIOBBIMH

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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