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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl"; 04.03.01 Xumus; BoueHT, K.H. (aoueHT) MapndasHos A.P.

Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) Mapudg3siHos A.P. Kadeanpa
aHanuTU4eckom xummm Xmmmyeckumin MHCTUTYT uM. A.M. Bytneposa , Airat.Garifzyanov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopMupoBaHme y CTyOEeHTOB NPeACcTaBNeHNs O PONv U MECcTe MEeTOA40B ONTUYECKON aTOMHO
CMEeKTPOCKOMMKN, 03HAKOMIIEHNE MX C YCTPOMCTBOM CNEKTPOMETPOB 1 CMEKTPorpados,
aTOMHO-3MUCCUOHHBIMK 1 aTOMHO-abCOPOLIMOHHBIMW METOOAMM OMNPeaeNIeHNs 3NEMEHTHOro cocTaBsa
pPas3nnYHbIX 06BHEKTOB aHanM3a

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas aucumunnnHa BkntodeHa B pasgen " 51.B.00.15 OncumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 04.03.01 Xrumms n oTHoCUTCS K 06s3aTeNbHBIM ANCLMNIVHAM.
OcBavBaeTcs Ha 4 kypce, 8 cemecTp.

OducumnnnmHa 'XvMuko-crnekTpanbHble METOAbl aHann3a' OTHOCUTCS K BApUaTMBHOM YacTu OUCLUMMINH
y4ebHOro nnaHa noArotToBkn 6GakanaBpoB No HanpaeneHuto "Xumus', Npouto NOAroTOBKM
'AHanmnTn4eckas XmumMns'.

[ns 0OCBOEHWUSI AAHHOW ANCLMMINHBI HEOOXOAMMbI 3HAHUS, YMEHWS 1 KOMMNETEHUMN, NPUoBpPeTEeHHbIe
obyyatowmmuncs B kypcax 'HeopraHuyeckas xmmus', '®@uandeckas xumust', 'dusnka (OnTmka)',
BK/IIOYEHHbIX B 0O6pasoBaTtenbHyo nporpamMmy bakanaspuaTa.

N3yyeHne naHHOM AMCUMUMNAVHBI NO3BONSIET CTYAEHTY NOAYYUTb YrnybneHHble 3HaHUS U HaBbIKW AJ1S
yCMNewHon NpoddeCccCUoHanbHOM eSTENbHOCTU 1 (MNK) 4SS NPOLONXEHMS NPOtECCUOHANBHOIO
obpa3oBaHuUsi B MarncTpaType no HamnpasneHmio NoAroToBkn 'Xumums'.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-6 CnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLwekynbTypHbIE BOCMPUHMMATb coumanbHble, 3THUYECKe, KOHPECCUOHaNbHbIe
KOMMEeTeHLMN) N KyNbTypHbIE pasnnyms
OK-7
(0blWeKyNbTypHbIE CMOCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOMMeTeHuun)
OlK-1 CMNOCOBHOCTBIO UCMOMb30BaTh MONYYEHHbIE 3HAHNSA
(npodbeccuoHanbHble TEOPETUYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU npu
KOMMEeTeHLMW) peWweHnn NpogeccnoHanbHbIxX 3aaad
OrlK-2 BNlafeHNEM HaBbIKaMU XMMUYECKOro 3KCMeprMeHTa, OCHOBHbIMU
(npodbeccuoHanbHble CVIHTETMYECKUMUN U aHaNUTUYECKMM METO4aMUN MONyYEeHs 1
KOMMEeTeHLN) CCNegoBaHusl XMMUYECKMX BELECTB 1 peakLuii
OrK-3 CMOCOBHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccuoHanbHble €CTEeCTBEHHOHAYYHbIX AUCUMMIVH B MPOPECCUOHANBHOM
KOMMEeTeHLMW) 0esiTeNbHOCTU
Or1K-6
(POCPECCHOHANBHBIE 3HaHMEM HOPM TEXHMKM 6e30MacHOCTN N YMEHNEM peann3oBaTb
KOMMETEHLIAN) Nx B nabopatopHbIX N TEXHONOFMYECKUX YCNOBUSIX
rK-1 CMOCOBHOCTBIO BLINMOMHATL CTaHAAPTHbLIE onepauun no
(MpogpeccmonantHbie npeanaraemMbiM MeEToOMKaM ' P
KOMMeTeHuunn) P
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LLincpp komneteHumu npwoGpePE:::ag(ﬁgngTeHum
MK-3
(npodheccunoHanbHble BNafeHMeM CUCTEMON yHAAMEHTANbHBIX XMMUYECKNX MOHATNIA
KOMMeTeHuunm)
MK-4 CMOCOBHOCTBIO NPUMEHSITb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(npodcheccunoHanbHble 3aKOHbl M 3aKOHOMEPHOCTU Pa3BUTUS XMMUYECKOI HAYKWN Npu
KOMMNEeTeHU M) aHannae nony4YeHHbIX Pe3ynbTaToB
nK-7 BnageHnem metogamm 6esonacHoro obpatleHuns ¢
(npodheccunoHanbHble XMMUYECKMMI MaTepranamm ¢ y4eToM nx onanyeckmnx n
KOMNeTeHLmm) XMMNYECKMX CBONCTB

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

MECTO XMMUKO-CMEeKTPanbHbIX METOLOB B COBPEMEHHOW aHANNTUYECKON XUMUN, TeopeTU4eckune
ocHoBbl AAC 1 ASC n chakTopbl, BAXSIOIWME HA BENNYMHY aHANUTMYECKOro CurHana B 9Tux Metogax

2. IONXeH yMeTb:
onpegneneHne aneMeHTHoro coctasa ¢ ncnonb3osaHmem AAC n ASC no ctaHOapTHbIM METOOUKAM.
3. OOnXeH BnageTb:

mMeTogonorven Bbl60pa XNUMUKO-CMNEeKTpanbHbIX METOOWK MPW aHaNn3e pa3/InyHbIX O6beKTOB,
HaBblKaMWn X NPUMEHEHUA Ha NpaKTukKe

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

BNnanetb Metogamim 6e3onacHoro O6paIJ.l,eHI/I$I C XmMmm4yeCkKnMn matepmanamm c y4eTtom mnx
Pr3nNYecKknx n XMMn4eckmnx CBOWCTB, 6bITb CNOCOOHBIM npoBOANTb OLEHKY BO3MOXHbIX PUCKOB

4. CTpyKTypa U cogepxaHue AUCLUMNINHDBI/ MOoayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4eT B 8 cemecTpe.

CyMmMapHo no ancumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucUMnInHe/ MOAyNio
TemaTnyeckum nnaH oUCUUNANHbI/MOAYNA

Buabl u yachol
ayoMTOpHOM paboThbl,

Pasnen
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N ‘D'"Kn":')v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmellabopatopHbie
3aHATUSA paboTbl

Tema 1. BeepeHune B Egﬁ;mﬁ:goe
1. [Teopunio aTOMHbIX 8 1 2 0 0 sananmne

CMEeKTPOB.
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 2. ATomHas Eomﬁgmﬁ:'goe
2. |aMnccumoHHas 8 2 2 0 0 sananmne

CnekTpockonus.

Tema 3. OcHOBHble [MncbMeHHoe
5 |yansl npnbopoB ans 8 3 5 0 0 nomauwHee

" |IASC. MoHoxpomMaTopbl. 3ajaHve

[MpMEMHUKN N3NyYEHNS.

Tema 4. Cnocobbl

pervcTpauumn cnekTpos

(BU3yasnbHbIN, [McbMeHHoe

dooTorpagoun4eckni, nomauliHee
4. o 8 4 2 0 0

JOOTOSNEKTPUYECKUIA). 3ajaHve

OcCHoOBHbIE

XapakTepuCTUKM

¢OOTONPUEMHNKOB.

Tema 5. MeTog KoHTtponbHas
5. |aMMCCUOHHOWA 8 5 2 0 0 paboTta

OOTOMETPUN NMNAMEHMN.

Tema 6.

KonnyecTBeHHbIN

CneKTpanbHblA aHanms,

MeTton [MncbMeHHoe
6 aTOMHO-3MUCCUOHHOW 8 6 5 0 0 nomMauHee

" |cnekTpockonun ¢ 3ajaHve

WHOYKTUBHO CBS3BHHOM

nnasmon (ASC-UCI).

Annapartypa,

BO3MOXHOCTM MeToa.

Towa 7. e
7. |ATOMHO-abCcoOpbUMNOHHbIf 8 7 2 0 12 3anammne

cnekTpanbHbI aHanus.

Tema 8.

OnekTpoTepMmnyeckne o

Y

8. |atommnsaropsbl B 8 8 2 0 10 CTHBI orpoc

aTOMHO-abCcopPOLIMOHHO

CNEKTPOCKOMMUMW.

Tema 9. Mewatowwme

BNNSHNS B Egﬁzmﬁ::oe
9. |aTOMHO-CreKTpanbHbIX 8 9 2 0 0 3a0aHne

MeTomax 1 cnocobbl nx

yCTpaHeHus.

Tema 10. Kpyrnbiin cTon.

XMMUKO-crekTpanbHble TBopyeckoe
10.|mMeTOObI ONpeneneHns 8 10 2 0 0 3ajaHve

OTAENbHbIX 3NIEMEHTOB.

Tema . NToroeas 8 0 0 0 3aver

doopma KOHTpons

PervucrpaumnoHHbii Homep 732317 OAEKTPOHHEBEH
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Buabl n yachbl
ayauTopHOM paboThbl,

Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpal (B yacax) KOHTpONsi

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

NTtoro 20 0 22

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. BBepeHue B TeOpUI0 aTOMHbIX CMEKTPOB.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

1. BBeneHue B TeOpuMIO aTOMHbIX CrekTpoB. OCHOBHblE XapakTepUCTUKN SNEKTPOMArHUTHOrO
N3NYy-4EHNS -3HEPrMs KBaHTa, YacToTa, ANMHA BOMHbI, BONHOBOE Yncno. Obnactv anekTpoMaHUTHOro
cnektpa. OnTnyeckas 0bnactb 9NeKTPOMArHUTHOro uanyyeHust. CTpoeHne atoma u cnekTp.
OneKkTPOHHbIE Nepexoabl B N30NMPOBaHHbIX aToMax. Bo3byXaeHHble COCTOSIHMS.
CnekTtpoxmmmyeckune Tepmbl. duarpammel ['poTpuana. MNpaBuna ot6opa, OCHOBHbIE XapaKTePUCTUKN
YPOBHEN 3HEPruu, cnektpanbHon NUHUN. OCHOBHblE 32aKOHOMEPHOCTU NIMHEN-YaTbIX CNEKTPOB.
Bo3by>xaeHne nuHenyatbix CnekTpoB. IHTEHCUBHOCTbL CneKTpanbHbIX MMHWA. BnnsHue
Temneparypbl HA UHTEHCUBHOCTb CREKTpanbHbIX MHUIA. MloHM3aumsa atomoB. YpasHe-Hue Caxa.
Pe3oHaHCHbIe NMHUK B @aTOMHbIX cnekTpax. x 3HayeHne ons pelweHns aHannTn4ecknx 3anad.
WnpuHa crnekTpanbHOW NUHUKW. ECTECTBEHHOE ylWwunpeHne (eCTECTBEHHAS WUPUHA CNeKTpasbHbIX
NHWRA). YwnpeHune, obycnosneHHoe agodoekTom Lonnepa. YwupeHne, obycnoBneHHoe appek-Tom
INopeua. (YoapHoe ywupenue). BnnaHue temnepartypsbl, gaBneHns n gpyrux oakTopos Ha WNPUHY
cnekTpanbHOW NUHUN.

Tema 2. ATOMHasi 3MMCCUMOHHasA CNEeKTPOCKOoNus.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

2. ATOMHasi SMUCCMOHHAs CNEKTPOCKOMNUS. VICTOYHMKIM aToMmM3auunn 1 Bo3byXaeHns cnektpa.
Bo3byxaeHne cnekTpos B nnameHn. CocTaB roptoymx CMeceli - roptoyme rasbl U OKUCIUTENN.
OCHOBHbIE XapakTepuCTUKK nNnameH. TemnepaTypa nnaMeHn, CKOpPoCTb pacrnpoCTpaHeHNs
nna-MeHun, COBCTBEHHbIA CNEKTP NnameHn. TypbyneHTHble 1 NnaMmnHapHble nnameHa. fopenku
nps-Moro Beoga. [ropenku npeaBapuTenbHOro cMeweHns. Micnonb3oBaHne anekTpruyeckmx
pas3psiLoB B KAYECTBE NCTOYHMKOB BO30OYXXAEHUS CNEKTPOB. TeMnepaTypHble XapakTepUCTUKK
9NEeKTPMYECKMX paspanos. [yra nocTosHHOro anektpoga. [ly-ra nepeMeHHoro Toka.
BbicokoBONbTHAA KOHAEHCUPOBAHHAA uckpa. [lyrosble n NCKPOBbIE reHe-paTopbl. Theowmnin
pas3psa. MiHoyktmeHo ceadaHHas nnasma (MCIT). NCI kak Hanbonee coBepLleHHbI MCTOYHNK
BO30YX-AEeHMS CNeKTPOB.

Tema 3. OcHoBHbIe y3nbl Npubopos ans A3C. MoHoxpoMaTtopbl. MPUeMHUKN N3nydYeHus.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3.0cHoBHble y3nbl npubopos ans ASC. MoHoxpomaTtopbl. CBeTodmnbTpbl. MoHOXpOMaTOpbI.
Oucneprupytowme y3nbl MOHOXPOMATOPOB - NPU3Mbl U AUGIPaKLMOHHbIE peleTkn. Paspewato-was
cnocobHOCTb 1 cBeTocMna MoHoxpomaTopoB. MoHoxpomaTop bepTta. MoHoxpomatop YepHu -
Teppepa. Monnxpomatopsbl. Kpyr Poynonaa. MNpenmylwecTtea npubopos ¢ nonmxpoma-Topamu.

Tema 4. Cnoco6bl perucTpauumm cnekTpoB (BU3yanbHblIi, dooTorpacdonyeckmn,
coroanekTpuyeckum). OCHOBHbIE XapaKTepuUCTUKMN POTONPUEMHUKOB.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

4 leTekTopbl ONTUYECKOro nany4yeHns. etekTopbl, OCHOBaHHbIE Ha BHEWHEM (hoToaddekTe.
doToadpdpekT. OCHOBHbIE 3aKOHbI POTOahpekTa. KpacHas rpaHunua potoadodekTta. BakyyMHbin
JPOTO3NEMEHT, €ro NPUHUMM OENCTBUS U YCTPONCTBO. POTOINEKTPOHHbIE YMHOXUTENN. PaKTO-pPbI,
BNNAIOLWME HA YYBCTBUTENbHOCTb U YPOBEHb LWYMOB (POTO3NIEKTPOHHbBIX YMHOXUTENEN.
[MonynpoBOOHMKOBbIE OETEKTOPbI ONTUYECKOro NU3NYYeHUs, UX OCHOBHbIE XapakTepucTukm -
4yBCTBUTENBHOCTb M CnekTpanbHas obnactb. Potoanonbl. @otopesncTopbl. MpuemHmkm
3NeKTPOMarH1UTHOro n3nyyeHus, obnagatlme NPOCTPaHCTBEHHBIM pa3peweHmnemM. PoTONNaCTUHKN.
OcHoBbl dooTorpagouyeckoro npouecca. otoanoaHble NuHenkn. MNpubopbl ¢ 3apsaa0BOA CBA3bIO.
MepcnekTrBbI MCNONb30BaHMS KOMOMHALMW NONMXPOMATOP - AETEKTOP C NPOCTPAHCTBEHHbIM
paspelleHnem npu co3naHnm HoBbIX NPUOOPOB.

KTPOHHEBH
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Tema 5. MeTon, aMMCCUOHHON POTOMETPUM NNAMEHM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

5. MeTton aMncCUOHHOM (poTOMETPUN NnameHn. bnok-cxema nnameHHbIx poToMeTpoB. Npouecc
OOpPMNPOBAHNS aHANIMTUYECKOrO CUrHana B SMUCCUOHHOW OOTOMETPUM NnameHun. [o-mexn.
NoHunzsauns. ObpasoBaHue TpynHonety4ux conein. ObpasoBaHmne TpyaHONETY4MX OKCUOO0B.
CnekTpoxummyeckme bydoepbl. MeTponornieckne xapakTepucTnk SMUCCUOHHOM GDOTOMETPUN.

Tema 6. KonuuectBeHHbIN cnekTpanbHbii aHanu3, Meton aTOMHO-3MUCCUOHHOM
CMeKTPOCKONUM C UHAYKTUBHO CBAA3BHHOW nna3mon (ASC-UCITIT). Annapatypa, BO3MOXHOCTHU
metoAa.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

6. KonnyecTBeHHbI CnekTpasnbHbli aHanna, MeToabl onpeaeneHns KOHUEHTpaunun, ctaHaapTbl Ans
CNeKTpanbHOro aHanmsa, OCHOBHbIE METPONIOrNYECKNe xapakTepnuctuk. Cnektporpadunyecknin
aHann3. Metog ASC-UCIT. Yctponcteo ASC-UNCIT cnekTpomeTpos. MeTponormyeckme
XapakTepucTnkn metoaa.

Tema 7. ATOMHO-a6COpPOLIMOHHBIN CNEeKTpanbHbIA aHanus3.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

7.ATOMHO-a6CcOopPOUMOHHbIV cnekTpanbHblii aHann3. OcobeHHOCTN abCOPOLMOHHBIX aTOMHbIX
cnek-TpoB. JlnHnn dpayHrogoepa. Victopnsa cospganns metona AAC. MNpasuna Yonwa. VICTOYHUKM
n3nyyeHns B AAC. YCTpONCTBO 1 NpuHUMN paboTbl namnbl ¢ nonbiM katogom (JICM). CnekTp
nanyyvenus J1CI. BoicokoyacToTHble rasopaspsaaHbie namnbl. AAC ¢ nhameHHOI aToMmn3aumnei.
Lenesas ropenka B AAC. NnameHa, ncnonbdyemole B AAC. Nomexn B nnameHHon AAC.
Cnek-Tpoxmumnyeckne bydpepbl ans nnameHHo AAC.

naboparopHas pabora (12 yaca(oB)):

1. ATOMHO-abcopbUNOHHOE OnpeneneHne TSXenblx MeTannoB (Mean, UMHKa 1 KaaMusl) B CTOYHbIX
Bogax. lMpnbop AAS-1 2. ATOMHO-abcopbUNOHHOE onpeneneHne TSXenblx MeTannos (Mean n
LUMnHKa) B NTbeBoi Boae. MNpubop C-600.

Tema 8. dnekTpoTepMmnyeckme aToMm3aTopbl B aTOMHO-ab6COpOLMOHHONM CNEKTPOCKONUM.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

8. OnekTpoTtepmnyeckne atommaatopbl B AAC. [N'pagomtoBas kioBeTta JIbBoBa. Neyb MaccmaHa.
Pe-xumbl paboTbl 3N1eKTPOTEPMMYECKOr0 atoMmmaatopa. VicnapeHune, MMHepanuaaums, atToMmaaums,
BbicOKOTEeMnepatypHas o4mctka. lNomexun B AAC C anekTpoTepMMYECKON aToMU3aumne.
HecenektueHoe nornowexve. KomneHcauns HecenektmeHoro nornowexus 8 AAC. Jentepuresnblit
KOPPEKTOP HECENeKTUBHOro rnornoueHns. Koppektop HeCenekTUBHOro nornoweHns, OCHOBaHHbIN
Ha adopekTe 3eemaHa. AAC C MCTOYHUKOM HEMPEPBLIBHOIO CnekTpa.

naboparopHas pabora (10 4aca(oB)):

3. AToMHO-abcopbLUmMOHHOE onpeaeneHne TSXenblX METaNNoB B AOHHbIX OTNIOXEHMSX 1 MOYBE.
Mpunbop OPC-458 C 4. CnektpanbHoe onpeneneHne cogepxanns meamn B consix. Mpubop AAS-IN,
C-302.

Tema 9. Mewwarouime BNMSIHUSA B aTOMHO-CNEKTPpanbHbIX METO4aX U CNOCO6bI NX YCTPaHEeHUS.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

9. lNeHepaums netyunx ruapunos B AAC. MmopuaHbie reHepaTtopsl. MNpouecc o6pa3oBaHus neTy-4mx
rmopunos. OnpegeneHne pTyTn METOO0M XONOA4HOro napa. AHanusartopbl PTyTW, OCHOBaHHbIE Ha
3TOoM npuHumne. CoBpeMeHHble aTOMHO-CNeKTpasbHble MeTOAbl NEPCNEKTNBbLI, HANPaBNEeHNS
pasBMTNS METOAOB, COBPEMEHHblE Npubopbl. AAC C MCTOYHMKOM HEMPEPbLIBHOIO CnekTpa.
XUMUKO-criekTpasnbHble MeTobl ornpeneneHus oTaenbHbix anemeHToB. 10.I eHepauuns neTyymnx
rmopnnos B AAC. M'mapuaHble reHepatopsbl. [pouecc obpa3oBaHns NeTy-4mx ruapuaos.
OnpegneneHve pTyTM METOAOM XONOAHOro napa. AHannsaropbl PTyTU, OCHOBaHHbIE HA 3TOM
npuvHumne. CoBpeMeHHble aTOMHO-CNEKTPanbHble MeToAbl NepCrnekTUBbI, HanpasneHnsa pas3BuUTns
METOA0B, COBPEMEHHbIE Npnbopbl. AAC C UCTOYHUKOM HEMPEPBLIBHOMO CNeKTpa.
XUMUKO-criekTpasnbHble MeTobl ornpeneneHns oTaeNbHbIX 31EMEHTOB.

Tema 10. Kpyrnbia cton. XMMUKO-CneKTpasibHble MeToAbl onpeaeneHus oTaeNbHbIX
3/1IeMeHTOB.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KTPOHHEBH
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Kpyrnbiii cton. XMnko-cnekTpanbHble METOAbl ONpeneneHnst OTAENbHbIX 9N1EMEHTOB.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Ctpanuvua 8 us 14.

Bupbl
Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| gﬁ%ﬂ:;;?:;ﬁm
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. BeeneHue B noaroToBk
A OArotoBka JomalHee
. [Teopuo aTOMHbIX 8 1 JOoMallHero 2 3anaHve
CMNeKTPOB. 3agaHuns
Tema 2. AToMHas NOAroTOBK
A a JomalHee
. [aMuccroHHas 8 2 JOoMallHero 2 3anaHme
CNEeKTPOCKOMNuS. 3afaHuns
Tema 3. OcHOBHblE
NnoaroToBk
y3nbl NprbopoB ans 8 3 ugﬂa?uﬁerc? 5 nomalHee
" |IASC. MoHoxpomMaTopbl. sananms 3agaHue
[MpuemMHukn nany4eHns.
Tema 4. Cnocobbl
perncrpaumm cnekTpos
(BM3yanbHbIN, NO4roToBKA
gooTorpagonyeckni, 8 4 |nomawHero 2 JomMauiHee
" |poTOo3aNeKTpnYecKnin). 3ananms 3apaHue
OcCHOBHbIE
XapakTepucTukm
POTONPUEMHUKOB.
Tema 5. Met noaroToBka K
eToA OAroroska k KOHTpONbHas
. [aMuccroHHOM 8 5 KOHTPO/bHOW 2 26072
dPOoTOMETPUN NNAMEHWN. paboTte P
Tema 6.
KonnyecTtBeHHbIN
CcnekTpanbHbI aHanus,
MeTton
- NoaroToBk
aTOMHO-3MUCCUOHHOM 8 6 ugﬂa?uﬁerc? 5 JomalHee
" |cnekTpockonuu ¢ 3ananms 3apaHue
WHOYKTUBHO CBA3BHHOW
nnasmon (ASC-UCI).
Annapartypa,
BO3MOXHOCTM MeToa.
Tema 7. nogroToBska
. |ATOMHO-abCcopOLUMOHHbI] 8 7  |oomawHero 8 ggg:ﬁ;:e
CnekTpanbHbIA aHanus. 3apaHnsg
Tema 8.
onekTpoTepMnuyeckmne
NnoaroToBka K o
. [aTomMmnsaTopsbl B 8 8 nggMo or? oc 6 YCTHbIA ONpOC
aTOMHO-abCcopOLMOHHO y y onpocy
cnekTpockonuu.
Tema 9. Mewatowwme
BNSAHWNS B noaroToBka
. |aTOMHO-CcneKkTpanbHbIX 8 9 JOoMallHero 2 ggzaaﬁ;eee
MeToOax u cnocobbl nx 3a4aHus
YyCTPaHEHWS.
PerncrpaumnoHHblii Homep 732317 DAEKTPOHHEH
B0l VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 10. Kpyrnbii cTon.
XNMUKo-cnekTpanbHble noaroToBka K
P olroroBka TBOpYeckoe
10.|MeTOObI ONpeneneHuns 8 10 [TBOpuYeckomy 2 safanme
OTAENbHbIX 3N1IEMEHTOB. 3ag4aHunio
NToro 30

5. ObpasoBatesibHble TEXHOJIOTUK, BK/IKOYAA UHTEepaKTUBHbie hOpMbl 06yUeHUs
KOMMbIOTEPHbIE Npe3eHTauun nekumi;

NHTEpPaKTMBHbIA ONpocC no pasgenam 1-4

WHTEPaKTUBHbIN onpoc no pasgenam 5-10;

Kpyrnbii cton no pasgeny 10

MpoBeneHne nabopaTopHbiX paboT.

MepeyeHb nabopatopHbIx paboT:

1. ATOMHO-ab6CcopOUNOHHOE ONpeeneHne TAXeNbiX MeTanIoB (Meau, UMHKa U KaaMUs) B CTOYHbIX
Bonax. MNpunbop AAS-1

2. ATOMHO-abCcopbLUMOHHOE OnpeneneHne TSXenblX MeTannoB (MeAn 1 LUHKA) B NMTbLEBOW BOAE.
Mpubop C-600.

3. ATOMHO-abCcopbUMOHHOE ONpeaeneHne TAXEeNbIX METANNOB B AOHHbIX OTNIOXEHUSX U MOYBE.
Mpubop OPC-458 C

4. CnekTpanbHOe onpeaeneHne conepxanns mean B consx. Mpnbop AAS-IN, C-302.

6. OLeHOUHble cpeacTBa OJ15l TEeKYLLLEero KOHTPOssi ycrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIUHBI U yYeOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHne B TeOpUIO aTOMHbIX CMIEKTPOB.
HoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

MpaBuna otbopa, OCHOBHbIE XapPakTEPUCTUKN YPOBHE 3HEPrun, cnekTpanbHon nnHuM. OCHOBHbIE
3aKOHOMEPHOCTW NMHeNnYaTbiX CNeKTPoB. 3aKOH CNEeKTPOCKOMMYEeCcKkoro cMmelleHust. BosbyxneHue
NIMHEeNnYaTblX CNEKTPOB. VIHTEHCUBHOCTb CNEKTpanbHbIX NMHWIA. LWnpuHa cnekTpanbHOM NUHUW.
EcTecTBeHHOE yWwnpeHne (eCTECTBEHHAs WNPUHA CeKTpanbHbIX MMHWIA). YWwnpeHue, 0bycnoBneHHoe
adbdbekToM [onnepa. YwmnperHne, obycnoeneHHoe agodpekTom SlopeLa.

Tema 2. ATOMHasi aMMCCUMOHHasA CNEeKTPOoCKonus.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

NcTouHmKM aTomMmaaumm 1 Bo3byxaeHust cnekTpa (nnams, ayra, uckpa, UHOyKTMBHO CBS3aHHAS
nnasma, nasepbl, namnbl ¢ NONbIM Kato4oM). MNpurotosneHns NPod 415 aTOMHO-CNeKTPanbHOro
aHanu3

Tema 3. OcHoBHbIe y3nbl npubopoB ans A3C. MoHoxpomMaTtopbl. MPUeMHUKN N3nydYeHus.
JoMallHee 3ajaHve , NPUMepHbIE BONPOCHI:

YCTpoiicTBO MOHOXpOMaTopoB.Pa3pelatowas cnocobHocTe MOHoXpoMaTopoB. Cxema YepHu -
TepHepa. MonmxpomaTopbl. BakyyMHble choToanemeHTbl. CnekTpanbHble npubopsbl, napameTpbl
cnekTpanbHbIX NPUOOPOB, OCHOBHbLIE XapPakTEPUCTUKMN.

Tema 4. Cnocobbl perucTpauumn cnekTpos (BU3yanbHbin, oTorpacmyeckun,
choToanekTpuyeckumn). OCHOBHbIE XapaKTepUCTUKU POTONPUEMHUKOB.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET
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DOTOINEKTPOHHbIE YMHOXUTENN. DoTOoANOAbI. [TPUEMHUKN N3NYyYEHNS C NPOCTPAHCTBEHHbBIM
paspeleHneM. MNpunbopbl ¢ 3apsaaoBoii CBSA3bl0. Ka4yecTBEHHbI CneKTpasbHblii aHanus.

Tema 5. MeTo s SMUCCUOHHOW (POTOMETPUN NNAMEHMN.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
KoHTponbHas pabota no pasgenam 1 - 4

Tema 6. KonuyectBeHHbIV cnekTpanbHbin aHanu3, MeTon aTOMHO-3MUCCUOHHOMN
CMeKTPOCKONUU C MHAYKTUBHO CBA3BHHOW nna3mon (ASC-UCIHT). Annapatypa, BO3MOXHOCTHU
MeTopa.

noMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

KonnyecTBeHHbIn cnekTpanbHbI aHanvu3, MeTobl onpeneneHns KOHUeHTpaLmim, ctaHaapTel Ans
CreKkTpasibHOro aHanusa, OCHOBHbIE METPOJIOrNYeckme xapakTepuctuku. lnasma Kkak NCTo4YHMK
BO30yXOEHUS ONTUYECKMX CNEKTPOB B aTOMHOW CMEKTPOCKONUN. VIHOYKTUBHO-CBA3aHHAs nna3ma,
xapaktepucTukun. Annaparypa, BO3MOXHOCT/ MeToa.

Tema 7. ATOMHO-a6COpPOLMOHHbBIN CNEKTPanbHbIA aHaNu3.
LoMallHee 3afaHune , TPUMEpPHbIE BOMPOCHI:

Mpasuna Yonwa. Atommsatopbl B AAC. lNnameHHble atommsatopsl. Wenesas ropenka B AAC.
Mpouecchbl, nponcxoasime B nnameHu. NMomexn B AAC. Cnektpoxummuyeckne bygoepbl B AAC.

Tema 8. dnekTpoTepMmnyecKme atoMmsaTtopbl B aTOMHO-ab6COpOLMOHHON CNEKTPOCKONUM.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

YCTPOIACTBO 3NeKTpoTepMmMyeckmx atommaaTopos. 'padutosas kioseTa JlbBoa. [Meyb MaccmaHa.
TemnepaTypHbIil Ppexum aneKTpoTepMnYecKnx aToMmnaatopos. KioBeTbl ¢ MPOAO0SbHbLIM 1 MONEpPeYHbIM
HarpesoM. "eHepauus netyuunx rugpunnos B AAC. OnpeneneHne pTyTv METOOOM XON0AHOMO napa.

Tema 9. MewwaloLme BIUAHUA B ATOMHO-CNeKTpanbHbIX MEeTOOAX U cnocobbl nx yCTpaHeHus.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

[Tomexn B aTOMHO-CNeKTpasnbHbIX MeToaax (crnekrpasnbHble, NOHU3aUWOHHbIE, B KOHAEHCMPOBAHHOM
base, B ra3oBon pase, HecenekTMBHOe NornoweHne ceeta, camonornoweHue u 1.4.). KomneHcaums
HecenekTnHoro nornouweHms 8 AAC.

Tema 10. Kpyrnbint cton. XMMUKo-cnekTpasnbHblie MeToAbl onpeneneHns oTaenbHbIX
3/1eMEeHTOB.

TBOpYECKOEe 3aaaHune , NpuMepHble BOMPOCHI:

COBpeMeHHbIe AdTOMHO-CMNeKTpanbHble METOObl aHaNM3a. OCHOBHbIE TEHOEHUMN B r|p|/|60p00TpoeH|/|M
Onsa onTnyeckomn CnekTpockonun.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 3a4eTy:
CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneaytowme bl paboT:

- U3y4HeHne TeopeTn4eckoro neKUMoHHOro maTtepumana, noarotoeka K MHTepakTMBHOMY Ornpocy no
Martepunanam nekumni;

- NnpopaboTka TeopPeTMYEeCcKoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs 1 OOMNOAHUTENbHAS
nutepartypa);

- No4roToBka K TeKyuwmn™m npoBepOoYHHbIM TECTaM N KOHTpOHbHOVI pa60Te, KakK TeopeTn4eckoro
Martepuana, Tak n npakTnyecknx pa60T;

- NOAroToBKa K 3a4erTy.

Bonpocbl kK KOHTPONbHOK paboTe.
MpaBnna otbopa, OCHOBHbIE XapaKTePUCTMKN YPOBHEN SHEPT KN, CNEKTPaNIbHOW MHUN.
OCHOBHbIe 3aKOHOMEPHOCTU NIMHENYaTbIX CNEeKTPOB. 3aKOH CMEKTPOCKOMMYECKOro CMELLEHNS.

Boa6y>|<,u.eH|/|e NUHen4aTblx CNeKTpOoB. MIHTEHCMBHOCTb CrneKTpanbHbIX NVUHWUA. LUVIpI/IHa
CﬂeKTpaﬂbHOVI NNHNN.

EcTtecTBeHHOe ywmpeHne (eCTeCTBEHHas WNpUHA CNekTpanbHbIX MMHWA). YwrpeHue,
obycnosneHHoe adgodpekTom Lonnepa. YwupeHue, obycnoeneHHoe adpdpekToM Jlopeua.

KETPOHHBH
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Mnams Kak UCTOYHMK BO3OYXOeHUs cnekTpoB. OCHOBHbIE XapakTePUCTUKN NNamMeH.
Jlyra noctosiHHOro n gyra nepemeHHoro toka B ASC.
MHaykTuBHO cBsidaHHas nna3ma. Cnektpometpbl MCI ASC.

MoHoxpomaTopsbl. ucneprupytowme yctpoinctea. dakTopsbl, BIMAIOWME HA paspeLatoLwas
CNOCOBHOCTb.

Monuxpomatopsbl. Kpyr PoynoHaa.

MpuemMHukn nanyyeHns. CnekTpanbHbie NpMbopbl, NapaMeTpbl CNeKTpanbHbIX NPMOOPOB, OCHOBHbIE
XapakTepuCTUKu.

OBPA3EL BUNETA K KOHTPOJIbHOW PABOTE

Bunet
1 VIcTO4HUKM aToMmn3auun n Bo3byxaeHnst cnektpa ( nnams, oyra, uckpa,

9NEeKTPOTEePMMYECKME aTOMN3ATOPbI, MHOYKTUBHO CBA3aHHas nnasma, nasepbl, 1ammbl C NOMbIM
KatoooM).

2. OnekTpoTepMmnyeckme atommsaTopbl B AAC.

[MprMepbl BONPOCOB KOMMbIOTEPHOIO TECTUPOBAHNS.

Kem 6binv onncaHbl abcopbumoHHble nnHMKM B crnekTpe ConHua?
- bep

- Yonuw

- ®payHrogoep

- Caxa

- Knpxrodp

Kakon tvn ywmnpeHunsa cnektpanbHbIX IMHWA B aTOMHbIX CNEKTpax 3aBUCKT OT AaBNEHNNA?
Jonneposckoe

IlopeHuesckoe

EcTtectBeHHOE

Kakne cpakTopbl MOHUXAIOT aHANUTUYECKMIA CUrHAN B NNAMEHHO ChOTOMETPUN?
NoHM3aLmns

camornornoueHve

yBENNYEHNE CKOPOCTM pacnbliieHNs

yBENNYEHNE TEMMEPATYPbI NaMEHM

Kakoe 13 nepeyncneHHbIx NnameH nmeet Hanbonee
BbICOKYIO TemnepaTtypy?

aueTuneH - Bo3ayx

nponaH-6yTaH - BO34yX

MEeTaH - BO31yX

aueTuneH-3akncb asoTta

Kakue nctouHukmn nanyyveHms ucrnonbadytorcs 8 AAC?

JTamnbl HakanueaHus

Bbicoko4acToTHble raszopaspsgHble nammbl

Namnbl ¢ NONbIM KaToa0M

Na3zepsbl

Kakolt dpakTop umeeT pelatowiee 3HaveHme npu Bolbopa maTepuana ootokatona ans BakyyMHbIX
OOTO-3/1EMEHTOB?

Temneparypa nnasneHuns

paboTa BbIxo4a anekTpoHa

CPOLCTBO K 9NEKTPOHY

KETPOHHBH
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pagnyc atoma

Bonpocbl ansi camoctosTenbHon paboTbl U MOAFOTOBKM K 3a4eTy.

1. BBeneHve B TeOpUio aTOMHbIX CNEKTPOB, Npasuna otéopa, OCHOBHbIE XapakTePUCTUKM YPOBHEN
SHEepruun, CNekTpanbHON NUHNK.

2. OCHOBHble 3aKOHOMEPHOCTM NHeYaTbix cnekTpoB. dunarpamma "potopunaHa.. BosbyxaeHne
NNHenyaTblX CNeKTPOoB.

3. IHTeHCMBHOCTb cnekTpanbHbix NMHWUIA. LLinprHa cnekTpanbHOM NMMHUW B aTOMHbIX CNEKTpax.
EcTecTBeHHas wnpuHa cnektpanbHom nuHuK. Ywupexue, obycnosneHHoe acpdoektom Jonnepa.

Y pnapHoe ywnpeHve.

4. NcTtouHnkn BO3OYyXAOeHNS cnekTpa ( nnams, oyra, Nckpa, MHAYKTUBHO CBA3aHHAs nna3ma,
nasepbl, Namrbl C NoObIM KaToA0M).

5. CnekTpanbHble Npubopbl, NapaMeTpbl CNeKTpasbHbIX NMPMOOPOB, OCHOBHbIE OMTUYECKME
xapakTtepucTtukn. CeetodunbTpbl. ucneprupyowme anemeHTsl. MoHOXpoMaTtopb!.

6. Cnocobbl permcTpaumm cnekTpoBs (BU3yanbHblil, oTOrpadonyeckunin, oToaNeKTPUYECcKmnii).
OCHOBHbIE XapakTePUCTUKIN DOTONPUEMHNKOB. DOTOINEKTPOHHbIE Npeobpasdosarten. MpueMHNKK
N3Ny4eHns C NPOCTPaHCTBEHHbLIM paspeLleHneM.

7. KonnyecTBeHHbI CnekTpanbHbI aHan1M3, MeToabl OrnpeaeneHms KOHUEeHTpauuin, ctaHgapTbl Ans
CneKkTpanbHOro aHanmsa, OCHOBHbIE METPOMIOrNYECKME XapakTePUCTUKM WyMbl B

crnekTpasbHbIX MeToaax.

8. ATOMHO-abCOopPOLUMOHHbIV cnekTpanbHblid aHann3. Atommaatopbl B AAC. BoaMoxHoCTH,
LOCTOMHCTBA, HeJoCTaTKuN, METPONOrMYeckme XapakTepucTmKku.

9. Mewatouwme BINSHNS B aTOMHO-CNEKTPaNbHbIX METOAAX U CNOCOObI NX YCTPaHEHNS

(cnekTpanbHble, MOHN3aLUMOHHbIE, B KOHAEHCUPOBaHHOM doase, B ra3oBoil hase, HECENeKTUBHOE
MornoleHne ceeTa, caMonornoweHne u T.4.).

10. CoBpeMeHHble aTOMHO-CNeKTpanbHble METOAbI NEPCMNEKTUBLI, HANPaBNEHNS Pa3BUTUS METOLOB,
COBPEMEHHbIE NPUOOPbI.

OBPAS3EL BUJIETA K 3AYETY

Bunet

1. BBeneHve B TeOpUio aTOMHbIX CNEKTPOB, Npasuna otéopa, OCHOBHbIE XapakTepPUCTUKM YPOBHEN
SHEepruu, cnekTpanbHON NNHNK.

2. ATOMHO-abCcOopOUMOHHbIV cnekTpanbHbli aHanm3. lNMnameHHble atommnaaTtopsl B AAC.

7.1. OcHoBHas nuTeparypa:

1. Mapnd3siHoB A.P. SMuUccroHHas poToMeTpms nnaMeHn n atoMHo-abcopbumoHHas
CMEeKTPOCKONMS: aNeKTpoHHoe y4ebHoe nocobue ans ctygeHToB / KasaH. roc. yH-T, X um.
A.M.BbyTneposa, kadp. aHanntuyeckon xumun / A.P. Napudp3sHoB. - KasaHb: N3a0-8o KasaH. roc.
yH-Ta,- 2009. - 94 c.

Pexwum poctyna: http://old.kpfu.ru/f7/docs/garifzyanov.pdf

2. OCHOBbI aHaNIMTUYECKOW XMMUK: B 2 TOMax: y4ebHUK NS CTYOEHTOB BbiCLMX y4ebHbIX 3aBeaeHWA,
oby4varoWwmxcs No XMMM4ecknM HanpaeneHnsm / non ped. akag. FO.A. 3onoToea.?5-e nsg.,
ctep..?Mocksa: Akagemus, T. 2.72012.7407 c.

3. XebeHTtseB A. . AHanntuyeckas xmmms. Xvmmyeckne metoabl aHanmaa: Yueb. noc.
[OnekTpoHHbI pecypc] / A.WN. XebeHTtsaes, A.K. XepHocek n ap. - 2-e n3g., ctep. - M.: HAL,
NH®PA-M; MH.: HoB. 3HaHune, 2014. - 542 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419626

4. Bacunbesa, B.W. CnekTpanbHble MeToabl aHanmaa. lNMpakTnyeckoe pykoBOACTBO [DNEKTPOHHbIN
pecypc] : yuebHoe nocobue / B.W. Bacunbesa, O.®. CtosiHoBa, L.B. lWkyTnHa [n op.]. ? SnekTpoH.
naH. ? CI6. : JlaHb, 2014. ? 413 c. ? Pexwum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=50168 ? 3arn. ¢ akpaHa.
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5. XebeHTsieB A. V. AHannTnyeckast xumusi. Mpaktmkym: YuebHoe nocobrne[dnekTpoHHbIi pecypc] /
AW. XebeHTses, A.K. XepHocek, U.E. Tanytb. - M.: HALL UH®PA-M; MH.: HoB. 3HaHue, 2013. -
429 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419619

7.2. JlononHuTenbHasa nureparypa:

1. Ckopckas, O.J1. Metonbl 1 cpeacTea aHaNMTUYECKOro KOHTPONS MaTepranos:
aTOMHO-3MUWCCUOHHBIN CNEKTPasbHbIA aHann3 [ONekTPOHHbIN pecypc] : yuebHoe nocobue / O.J1.
Ckopckas, B.A. dunnykmHa. ? 9nekTpoH. gaH. ? M. : MUCUC, 2015. ? 54 c¢. ? Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=69745 ? 3arn. ¢ akpaHa.

2. dunnyknHa, B.A. MeToabl 1 cpencTea aHaNMTUYECKOro KOHTPONS MaTepranos:
aTOMHO-3MMUCCUOHHBIN CnekTpanbHbI aHann3: nabopaTopHbIil NPakTUKYM [ONeKTPOHHbI pecypc] : /
B.A. ®ununukmHa, O.J1. Ckopckas, A.C. Kosnos. ? 9nekTpoH. gaH. ? M. : MMCUC, 2015. ? 32 c. ?
Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=69755 ? 3arn. ¢ akpaHa.

3.AHanuTnyeckas xumms: npobnembl 1 nogxoawbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OTT0,
. M. Buomep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] nog pegn. 0. A. 3onotosa.?M.: Mup: ACT, T.
1.72004.7608 c.

4.AHanutnyeckas xumms: npobnemol 1 noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. OTT0,
. M. Bugmep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] nog peg. tO. A. 3onotosa.?M.: Mup: ACT,T.
2.72004.7728 c.

7.3. UHTepHeT-pecypcChbl:

AAC PerkinElmer - http://www.perkinelmer.com/Catalog/Category/ID/Atomic%20Absorption%20AA

ATOMHASA CMNEKTPOCKOIMNWA: PykoBoacTteo no BbIbOpy Noaxoasiero Metoaa aHanuaa v npubopa
- http://www.servicelab.ru/docs/as.pdf

NCI ASC PerkinElmer -
http://www.perkinelmer.com/Catalog/Category/ID/ICP%200ptical%20Emission%20ICPOES

NCI MC PerkinElmer - http://www.perkinelmer.com/Catalog/Category/ID/ICPMass%20Spectrometry
Poccuiickuin xummko-aHanutuyeckunin noptan - http://anchem.ru/forum/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHne ancumnnanHbl "XVIMVIKOCI'IeKTpaﬂbeIe meTonbl" npegnonaraet Ucnoib3oBaHMe
cnepnytouero martepumalibHO-TEXHNYECKOro obecneyeHuns:

KoMmnbloTepHbIn NpoekTop
[MakeT nporpamMm KOMMbIOTEPHOr0 TECTUPOBAHNS MO aHannTnyeckom xmmmm "Analex-2009".

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmmn ®rOC BINO n yyebHbIM nnaHoM no
HanpasneHuio 04.03.01 "Xumuns" n npodomnio NoAroToBkn AHannTnyeckas xmmms .
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