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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl”; 020100.62 Xumus; ooueHT, K.H. (ooueHT) MapugasaHos 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

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 53.B.7 NpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 020100.62 XnuMus n oTHOCKTCS K BapuaTueHoi Yactn. OcBanBaeTcs
Ha 4 kypce, 8 cemecTp.

OducumnnnmHa "XuMnko-cnekTpanbHblie MeTOAbl aHann3a" OTHOCUTCS K BapuUaTUBHOM 4acTu
NPOgIECCMOHANBHOrO LMKNa y4ebHoro nnaHa noarotoBkn 6GakanaBpoB No HanpaeneHuto "Xumns'",
npodounto nogrotoskn "AHanmtudeckas xummns". Pasnen B3.B.7.

[ns OCBOEHWNSI AAHHOW OMCLMNINHBI HEOOXOAUMbI 3HAHUS, YMEHUS N KOMMETEHLNM,
npnobpeTeHHble obyyatowmmmucs B kypcax "HeopraHudeckas xumust", "duanyeckas xmmms",
"®dunsnka (OnTurka)", BKIOYEHHbIX B 06pa3oBaTtenbHyto nporpamMmy bakanaspuara.

N3yyeHne naHHOM AncuMnAvHbl NO3BONSET CTYAEHTY MNONYYNTb YrNyOneHHble 3HaHWS U HaBbIKW ANS
yCrewHom NpodyecCcnoHanbHom gesTenbHOCTU U (Unn) AN NPOAONXEHUS NPOECCMOHaNbHOro
obpa3oBaHus B MarucTpaType no HanpasneHno NoaroToBky "Xumms".

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MNMK-6 - o
BnafeTb HaBblkamu Thbl H BPEMEHH -
(pocpeccuonansre e e xmieok SknapEN 108
KOMMeTeHuunn) patype npunp P
MK-7 MMeTb ONblT PaboTbl HA cepuiiHO annapaType, NPUMEHSIEMOI B
(MpocheccuoHanbHbie aHanvnw-leCKpmx n q3M3VIKO-F))(I/IMI/I'-IeCKI/IX ECCJ)'IIE,D,,OBQHVIHX
KOMMeTeHuun)
K-8 BNafeTb MeTogamu permctpaumm n obpaboTku pesynbTaTos
(MpOCPECCHOHaNBHbIS XUMUYECKUNX 3KCMe EMeHTOFI)?; P i
KOMMeTeHuunn) P

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

MEeCTO XMMUKO-CNEeKTpasibHbIX METOLOB B COBpeMeHHOVI aHannUTN4YeCcKom XMMnu, TeopeTndeckmne
ocHoBbl AAC 1 ASC n pakTopbl, BIMSAOWME HA BENNYNHY aHANNTUYECKOro curHana B aTux Metogax

2. IONXEH yMeTb:
onpegneneHne aneMeHTHoro coctasa ¢ ucnonb3osaHvem AAC n ASC no ctaHOapTHbIM METOOUKAM.
3. [OnXeH BnageTb:

mMeTogonorven Bbl60pa XNMUKO-CMNEeKTpalbHbIX METOOWK MPU aHaNn3e pa3/InyHbIX O6'beKTOB,
HaBblKaMWn X NPUMEHEHUA Ha NpaKTuke
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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl”; 020100.62 Xumus; ooueHT, K.H. (ooueHT) MapugasaHos A.P.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

Bnagetb Metogamm 6e3onacHoro o6pau.leH|/|;| C XmMm4eCckKknMn matepmnanamm € y4eTom mnx
CpVI3VI‘-IeCKVIX N XMMUYECKNX CBONCTB, 6bITb CNOCOOHbIM npoBOAONTb OLUEHKY BO3MOXHbIX PUCKOB

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywiume coopmbl
N 'D'":n":)";lr;gv;”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nexumn MpakTnueckumelllaboparopHble
3aHATUA paborbl
Tema 1. BBeneHune B JoomMalHee
1. [Teopuo aTOMHbIX 8 1 2 0 0 3agaHue
CMNEKTPOB.
Tema 2. AToOMHas nomatwHee
2. [9SMUCCUOHHasA 8 2 2 0 0 3apaHue
CNEKTPOCKOMMS.
Tema 3. OcHOBHble
MaLlH
3 |y3nb npnbopos ons 8 3 5 0 0 ggu:Hmeee
" |ASC. MoHoxpomaropbl.
[MpuemMHnKn n3ny4eHns.
Tema 4. Cnocobbl
perncrpauunmn CnekTpos
(BM3yanbHbIN, noMawHee
4 dpoTorpacpuecku, 8 4 2 0 0 3apaHve
" |boToanekTprnyecknin).
OCHOBHbIE
XapakTepPUCTUKM
JPOTONPUEMHNKOB.
Tema 5. MeToq
SMUNCCUOHHOM KOHTpOnbHas
5. |doTOMEeTPUN NNameHu. 8 5 2 0 0 paboTta
MeTtponoruyeckune
XapakTepUCTUKMN.
Tema 6.
KonnyecTtBeHHbI
6 cnekTpanbHbl aHanus, 8 6 2 0 0 ggzgﬁ;:e
" IMeton ASC-ACIT.
Annapartypa,
BO3MOXHOCTW MeToaa.
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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl”; 020100.62 Xumus; ooueHT, K.H. (ooueHT) MapugasaHos A.P.

Buabl n yachbl
ayauTopHOM paboThbl,

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

MpakTnyecknellaboparopHbie
3aHATUSA paﬁoTbI
Tema 7. noMallHee

7. |ATOMHO-abCcopOUMOHHbI 8 7 2 0 12 3apaHve
CcnekTpanbHbli aHanms.

Tewma 8.
OnekTpoTepMmnyeckmne
atommnzartopsbl B AAC.
['pacbuToBas KoBeta
8 INbBoBa. MNeyb YCTHbI ONpOC
" IMaccmaHa. ['eHepaums
neTy4mx ruapuaos B
AAC. OnpegeneHue
pTYTU METOAOM
X0N04HOro napa.

Tema 9. Mewarowmne
BIINSIHMA B
aTOMHO-CreKTpasnbHbIX
MeTogax u cnocobbl nx
yCTpaHeHus. nomaiuHee
9. |CoBpeMeHHbIE 8 9 2 0 0 3apaHve
aTOMHO-CreKkTpasbHble
MeToAbl NepCneKkTuBbl,
HanpaeneHns passnTns
METOO0B, COBPEMEHHbIE
npmobopsbl.

Tema 10. Kpyrnbii cTon.
XVIMUKO-CrekTpasbHble TBOpYeckoe
10.|MeTobl onpeneneHuns 8 10 2 0 0 3apaHve
OTOENbHbIX 3NIEMEHTOB.

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema . UTorosas
doopma KOHTpoOns

NToro 20 0 22

8 0 0 0 3a4ert

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. BBepeHne B TeOpUIO aTOMHbIX CMIEKTPOB.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

1. BBeneHune B Teoputo aTOMHbIX crekTpoB. OCHOBHblE XapakTepucTUKM SNeKTPOMarHMTHOro
N3NYy-4EHNS -9HEPrms KBaHTa, 4actoTa, ANMHA BOMHbI, BONHOBOE Yncno. Obnactv anekTpoOMaHUTHOro
cnektpa. OnTnyeckas obnactb 9NeKTPOMArHUTHOro uanyyeHns. CTpoeHne atoma u CnekTp.
ONeKTPOHHbIE Nepexoabl B N30NMPOBaHHbIX aToMax. Bo3byXaeHHble COCTOSHNS.
CnekTtpoxummyeckune Tepmbl. duarpammel 'potpuana. MNpasuna ot6opa, OCHOBHbIE XapaKTePUCTUKN
YPOBHEWN 3HEpruu, cnektpanbHon NUHUN. OCHOBHbIE 32aKOHOMEPHOCTU NIMHEN-YaTbIX CNEKTPOB.
Bo3by>xaeHne nuHenyatbix CnekTpoB. VIHTEHCUBHOCTb CneKTpanbHbIX MMHWA. BnnaHue
Temneparypbl HA UHTEHCUBHOCTb CNeKTpasbHbIX MHUIA. MloHm3aums atomoB. YpasHe-Hue Caxa.
Pe3oHaHCHbIe NMHMK B aTOMHbIX cnekTpax. VIx 3HayeHve ons pelweHnsa aHanntuyeckux 3anay.
linpnHa cnekTpanbHO NuHUWN. EcTecTBeHHOoe ywmnpeHne (eCTeCTBEHHAs WMPUHA CNeKTpanbHbIX
NVHWIA). YwnpeHne, obycnosneHHoe agochekTom [onnepa. YwmpeHue, o6ycnoBneHHoe ahdhek-ToM
Nopeua. (YoapHoe ywvpeHue). BnnsHue temnepatypbl, AaBNEHUS U APYrnxX pakTopoB Ha WUPUHY
cnekTpanbHOWM NMUHUN.

Tema 2. ATOMHasi 3MUCCUOHHAas1 CNEKTPOCKOMNUS.

KETPOHHBH
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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl”; 020100.62 Xumus; ooueHT, K.H. (ooueHT) MapugasaHos A.P.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

2. ATOMHasi SMUCCMOHHAs CNEKTPOCKOMNUS. VICTOYHMKIM aToMm3auunn 1 Bo3byXaeHns cnektpa.
Bo3byxaeHne cnekTpos B nnameHn. CocTaB roploymx CMeceli - roptoyme rasbl U OKUCIUTENN.
OCHOBHbIE XapakTepuCTUKK nnameH. TemnepaTtypa nnaMeHn, CKOpPoCTb pacrnpoCTpaHeHNs
nna-MeHun, COBCTBEHHbI CNEKTP NnameHn. TypbyneHTHble 1 naMmnHapHble nnameHa. fopenku
nps-Moro Beoga. [ropenku npeaBapuTenbHOro CMelweHns. Micnonb3oBaHne anekTpruyeckmx
pas3ps4oB B KAYECTBE NCTOYHUKOB BO3OYXXAEHUS CNEeKTPOB. TeMnepaTypHble XapakTepUCTUKK
9NEeKTPMYECKMX paspanos. [yra nocTosHHOro anektpoga. [ly-ra nepeMeHHoro Toka.
BbicokoBONbTHAA KOHAEHCUPOBaHHAA uckpa. [lyrosbie n NCKPOBbIE reHe-paTopbl. Theowmnin
paspsa. MinoyktmeHo ceazaHHas nnasma (MCIT). NCI kak Hanbonee coBepLleHHbI MCTOYHMK
BO30YX-AEHNS CNEeKTPOB.

Tema 3. OcHOBHbIe y3nbl NpubopoB ans A3C. MoHoxpoMaTtopbl. MPpUeMHUKU N3nyyYeHus.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

3.0cHoBHble y3nbl npnbopos ans ASC. MoHoxpomaTtopbl. CBeTopunbTpbl. MOHOXpOMAaTOPbI.
Lduncneprupytowme y3nbl MOHOXPOMATOPOB - NPU3Mbl U ANdPakUMOHHbIE peweTkn. Paspelwato-was
cnocobHOCTb 1 cBeTocuna MoHoxpomaTopoB. MoHoxpomaTop 96epta. MoHoxpomaTtop YepHu -
Teppepa. Monnxpomatopsl. Kpyr PoynoHaa. MNpenmywectea npnbopoB ¢ NONMXpoma-Topamu.

Tema 4. Cnoco6bl pernucTpaumm cnekTpoB (BU3yanbHbIi, dooTorpacdonyeckmn,
coroanekTpuyeckum). OCHOBHbIE XapaKTepUCTUKN POTONMPUEMHUKOB.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

4. [leTeKkTopbl ONTUYECKOro nany4yeHns. etekTopbl, OCHOBaHHbIE HA BHEWHEM (hoToadpdekTe.
doToapdpekT. OCHOBHbIE 3aKOHbI pOTOahpekTa. KpacHas rpaHuua potoadodekta. BakyyMHbin
POTO3NEMEHT, €ro NPUHUMMN OENCTBUS U YCTPONCTBO. POTOINEKTPOHHbIE YMHOXUTENN. PaKTO-pPbl,
BNUAIOLWME HA YYBCTBUTENbHOCTb U YPOBEHb LWYMOB (DOTO3NTIEKTPOHHbBIX YMHOXUTENEN.
[MonynpoBOAHMKOBbIE OETEKTOPbI ONTUYECKOro U3MYyYEeHUs, UX OCHOBHbIE XapakTepuUcTuKm -
4yBCTBUTENBHOCTb M CnekTpanbHas obnactb. Potoanonbl. PotopesncTopbl. MpuemMHmkm
3NeKTPOMarH1UTHOro n3nyyYeHus, obnagatlme NPOCTPAHCTBEHHBIM pa3peweHneM. PoTONNaCTUHKN.
OcHoBbl dooTorpagouyeckoro npouecca. otoanoaHble NuHenkn. MNpubopbl ¢ 3apsaa0BOA CBA3bIO.
MepcnekTrBbI MCNONb30BaHMS KOMOVHALMW NONMXPOMATOP - AETEKTOP C NPOCTPAHCTBEHHbBIM
paspelleHnem npu co3naHnm HoBbIX NPUOOPOB.

Tema 5. MeTton, aMmuccuoHHOU dboToMeTpum nNnaMmeHU. MeTponoruyeckue xapakTepucTuKu.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

5. MeTog smMuccrnoHHoOM choToMeTpun nnameHn. bnok-cxema nnameHHbIx oTomMeTpos. [pouecc
POpPMNPOBAHNS aHANUTUYECKOrO CUrHana B SMIUCCUOHHON dhoTOMETPpMM nnameHun. [o-mexu.
Nonnzaums. ObpasoBaHune TpynHonety4ux coneir. ObpasoBaHne TpyAHONETYYNX OKCULOB.
CnekTpoxummyeckme bydgoepbl. MeTponornyeckne xapakTepucTnkm SMUCCUOHHO DOTOMETPUN.

Tema 6. KonuuyecTBeHHbIN criekTpanbHbin aHanua, Meton ASC-UCTIL. Annaparypa,
BO3MOXHOCTM MeToaa.

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

6. KonnyecTBeHHbI CnekTpasbHbli aHann3, MeTobl onpeaeneHns KOHUeHTpaunin, ctaHaapTbl Ans
CNeKTpanbHOro aHanmsa, OCHOBHbIE METPOMIOrNYeckme xapakTepuctTmk. CnektTporpagouyeckui
aHanma. Metog ASC-UCIT. Yctporicteo ASC-UNCIT cnekTpomeTpos. MeTponormyeckme
XapakTepucTukn metoaa.

Tema 7. ATOMHO-a6COpPOLIMOHHBIN CNEeKTPpanbHbIA aHaNu3.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

7.ATOMHO-a6CcOopPOUMOHHbIN cnekTpanbHbli aHanm3. OcobeHHOCTN abCOPOLMOHHBIX aTOMHbIX
cnek-TpoB. JInHun ®payHrodpepa. Victopusa cospgaHua metona AAC. MNpasuna Yonwa. NcTo4YHnKN
n3nyy4eHns 8 AAC. YCTPONCTBO 1 NpuHUMN paboTbl namnbl ¢ nonbiM katogom (JICM). CnekTp
nanyyenus J1Cl. BoicokoyacToTHble razopaspsanHbie namnbl. AAC ¢ nnameHHom atoMm3aumen.

LLenesas ropenka B AAC. lNnameHa, ucnonbdyemble B AAC. lNomexn B nnameHHoin AAC.
Cnek-Tpoxumnyeckme bydpepsl ans nnameHHon AAC.

naboparopHas pabora (12 yaca(oB)):
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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl”; 020100.62 Xumus; ooueHT, K.H. (ooueHT) MapugasaHos A.P.

1. ATOMHO-abCcopbUMOHHOE OnpeneneHne TSXenbix MeTanoB (Meau, UMHKa U KaaMUsi) B CTOYHbIX
Bogax. Mpnbop AAS-1 2. AToMHO-abcopbLMOHHOE onpeaeneHne TSXenbix MeTannos (Meam 1
uMHKa) B NnTbeBoM Boae. Mpubop C-600.

Tema 8. AnekTpoTepmunuyeckme arommsaropbl B AAC. N'pacputoBas KroBeta JibBoBa. eub
MaccmaHa. N'eHepauusa netyuux ruapunos B AAC. OnpeneneHue pTyTv MeTOO0M XONIOAHOrO

napa.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

8. OnekTpoTepmnyeckne atommadaTtopbl B AAC. [N'pagomtosas kioeeTta JIbBoBa. Neyb MaccmaHna.
Pe-xumbl paboTbl 3N1eKTPOTEPMMYECKOro atoMmmnaaropa. icnapeHune, MMHepanuaaums, atoMmaaums,
BbiCOKOTeMnepatypHas odmctka. lNomexu B AAC C anekTpoTepMmyeckorn atoMmaaumnen.
HecenektneHoe nornowexne. KomneHcauns HecenektmeHoro nornowexus 8 AAC. entepuresnblit
KOPPEKTOP HECeNneKkTUBHOro nornowexms. Koppektop HecenekTMBHOro NOornoweHnsl, OCHOBaHHbIM

Ha adpdpekTe 3eemaHa. AAC ¢ NCTOYHNKOM HEMPEPbLIBHOrO CNekTpa.

naboparopHas pabora (10 4yaca(oB)):

3. AToMHO-abcopbLUmMoHHOE onpeaeneHne TSXenblX MeTaNNoB B AOHHbIX OTNIOXEHMSAX 1 MOYBE.
Mpunbop OPC-458 C 4. CnekTpanbHoe onpeneneHne cogepxanuns meam B consix. Mpubop AAS-IN,

C-302.

Tema 9. MeLuatoLime BNUSIHUS B aTOMHO-CNEKTpanbHbIX MeToaax U cnocobbl X yCTpaHeHus.
CoBpeMeHHble aTOMHO-CNeKTpanbHble MeToAbl NepPCneKTUBbI, HanpasBneHUs pa3BUTUS
MEeTOA,0B, COBPEMEHHbIe NPUOopLI.

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

9. MeHepaums netyumx rmapuaos B AAC. 'maopuaHbie reHepartopsl. Mpouecc 06pasoBaHns neTy-4mx
rmopupos. OnpegeneHne pTyTn METOO0M XONOAHOMO napa. AHanM3artopbl PTyTW, OCHOBaHHbIE Ha
aToM npuHumne. CoBpeMEHHbIE aTOMHO-CNEKTPaNbHbIE METOObl NEPCNEKTMBbLI, HANPaBNEHNS
pasBUTMS METOLOB, COBPEMEHHbIE Npunbopbl. AAC C MCTOYHNKOM HEMPEPBLIBHOIO CrnekTpa.
XVMUKO-CNeKTpanbHble METOObI OnpeaeneHns oTaenbHblx anemeHToB. 10.[ eHepaums neTy4mx
rmopunos B AAC. M'maopuaHble reHepatopsbl. [pouecc 0bpa3oBaHnst NeTy-4nx rmapuoos.
OnpepneneHne pTyTM METOAOM XONOAHOrO napa. AHanM3aropbl PTyTH, OCHOBAHHbIE HA 3TOM
npuHuune. CoBpeMeHHble aTOMHO-CNEeKTpasbHble METOObl MEPCNeKTMBbI, HanpaBneHus pasBnTms
MEeTOoL0B, COBPEMEHHbIe Npunbopbl. AAC C UCTOYHMKOM HENpepbIBHOrO CREKTpa.
XVMUKO-CrekTpanbHble MeTOAbl ONpefeneHns oTaeNbHbIX 3IEMEHTOB.

Tema 10. Kpyrnbiit cton. XMMuUKo-cnekTpanbHble MeToAbl onpenenieHnst oTaeNbHbIX

SJIEMEeHTOB.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
Kpyrnbiii cton. XuMuko-cnektpanbHble METOAbl ONpeaeneHns oOTAeNbHbIX 3/IEMEHTOB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMNINHBI (MOLYNISA)

Crtpanunua 7 us 14.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%:L:?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTyOEeHTOB P
Tema 1. BeeneHune B noaroToBka
1. [Teopunto aTOMHbIX 8 1 JomallHero 2 gg;::JMHee ©
CMNEeKTPOB. 3apaHuns
TeMma 2. AToMHas noaroToBka
2. |aMnccumoHHas 8 2 |oomallHero 2 gg;:ﬁmfe
CMNeKTPOCKOMNusS. 3apaHuns
Tema 3. OCHOBHbIE
NoaroToBk
y3nbl NprbopoB ans 8 3 ugﬂaczuﬁerg 5 nomalHee
" |ASC. MoHoxpomatopbl. sananms 3apaHue
[MpreMHUKM N3nyyeHuns.
PerncrpaunoHHblii Homep 735515 SAEKTPOHHBIH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 4. Cnocobbl
perncrpaumnm cnekTpos
(BM3yanbHbIN, NO4roToBKa
4 gooTorpagounyeckuni, 8 4 |nomawHero 2 JomauiHee
" |poTOo3aneKTpnyecknin). 3anaHms 3apaHue
OcCHOBHblE
XapakTepucTukm
POTONPUEMHUKOB.
Tema 5. MeTon
SMUCCUOHHOM noaroToBska K
5. |dpoToMeTpumn nnameHu. 8 5 KOHTPOSbHOM 2 KszEZ”bHag
MeTponorunyeckne paboTte P
XapakTepUCTUKN.
Tema 6.
KonnyecTtBeHHbIN
6 cnekTpanbHbI aHanus, 8 6 zgﬂgﬂﬁgrl(g 2 JomaliHee
" |Meton ASC-UCTT. 3ananms 3apaHue
Annapartypa,
BO3MOXHOCTM MeToa.
Tema 7. noaroToBeka
7. |ATOMHO-abCOPOUMNOHHBI 8 7  |ODOoMawHero 8 gg;:mﬂ“eee
cnekTpanbHbI aHanus. 3apaHus
Tema 8.
OnekTpoTepMnyeckmne
atommnzartopsl B AAC.
'pagomToBag KoBeTa
IlbBoBA. lNeyb NoAroToBka K o
8. MaccmaHa. ["'eHepaums 8 8 YCTHOMY onpocy 6 YCTHBIN Ofpoc
neTy4mx ruapuaos B
AAC. OnpepneneHue
PTYTU METOO0M
XONOJHOro napa.
Tema 9. Mewarouwme
BNNAHNS B
aTOMHO-CMeKTpasbHbIX
MEeToLax 1 cnocobbl nx
YyCTPaHEHUS. noaroToBka
9. |CoBpeMeHHble 8 9 |momallHero 2 gg;:ﬁmfe
aTOMHO-CNeKTpasnbHble 3apaHng
MeTOo bl NepCrneKTuBbI,
HanpaBneHns pPasBmTUS
MEeTO0B, COBPEMEHHbIE
npubopsl.
Tema 10. Kpyrnbiia cTon.
XMUKO-crnekTpanbHble NoAroToBKa K
10.|MmeTOObl OnpeneneHuns 8 10 |TBOpuYeckomy 2 ;:zg:iceme
OTAENbHbIX 3/1IEMEHTOB. 3a4aHuio
Wtoro 30

5. O6pa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3EHTALMUN NEKLNIA;

PernctpaunoHHbin Homep 735515
Ctpanuvua 8 us 14.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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- NHTEepPakKTMBHbIN onpoc no pasgenam 1-4

- UHTEpPaKTMBHbIN ONpoC No pasgenam 5-10;
- Kpyrnbii cton no pasgeny 10
MpoBeneHve nabopaTopHbix paborT.

MepeyeHb nabopaTopHbIx paboT:

1. ATOMHO-ab6CcopOLIMOHHOE OnpeaeneHne TSXenbiX MeTannoB (Meau, UMHKa 1 KagMunsl) B CTOYHbIX
Bogax. [Mpnbop AAS-1

2. ATOMHO-abCcopbLUMOHHOE ONpeneneHne TAXeNbIX METANNOB (MEAN 1 LUHKA) B NMUTLEBOW BOLAE.
Mpunbop C-600.

3. AToMHO-abcopbLMOHHOE OnpeaeneHne TAXeNbiX METANNIOB B AOHHbBIX OTNIOXEHMSX U MOYBE.
Mpnbop OPC-458 C

4. CnekTpanbHOe onpeaeneHne cogepxanns mean B consx. MNpnbop AAS-IN, C-302.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNMIMHDBI M yYyeOHo-MeTooMUYecKoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHne B TeOp1IO aTOMHbIX CMIEKTPOB.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MNpaBnna oT6opa, OCHOBHbIE XapaKTEPUCTMKN YPOBHEN SHEPTM, CNEKTPaNbHON NMHUN. OCHOBHblE
3aKOHOMEPHOCTM NIMHENYaTbIX CNEKTPOB. 3aKOH CNEKTPOCKOMNMYECKOro CMeleHns. BosbyxneHne
NNHenYaTblX CnekTpoB. VIHTEHCMBHOCTb crnekTpanbHbiX NMHWIA. LLinprHa cnekTpanbHOM NNHNN.
EcTecTBeHHOE ywmpeHne (eCTECTBEHHAS WPUHA CNEKTPaNnbHbIX MNMHWIA). YwunpeHue, obycnoBneHHoe
adhbgpekTom [onnepa. Ywnperue, obycnoBneHHoe achdpekTom Jlopena.

Tema 2. ATOMHasi 3MUCCUOHHAasI CNEKTPOCKOMNUS.
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

NcTouHmku atommsauum n Bo3byXxaeHust cnektpa (nnamsi, ayra, uckpa, MHAYKTUBHO CBSI3aHHAS
nnasma, nasepbl, lamnbl C NONbIM KaToaoM). MpurotoBneHns Npob 4ns aTOMHO-CNEKTPaNbHOMo
aHanma

Tema 3. OcHoBHbIe y3nbl npubopos ans A3C. MoHoxpoMaTtopbl. MPUeMHUKU N3nyyYeHus.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

MoHoxpomaTtopbl. Monuxpomatopsbl.lMpuemMHmkn nanydeHns. CnektpanbHble NpMbopbl, NapameTpsbl
cnekTpanbHbIX NPUOOPOB, OCHOBHBIE ONTUYECKNE XapPaKTEPUCTUKM.

Tema 4. Cnoco6bl perucTpauum cnekTpoB (BU3yanbHbi, ooTorpacomyeckum,
cdoTtoanekTpuyeckmni). OCHOBHbIE XapakKTepUCTUKMN ¢pOTONpPrUEeMHUNKOB.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

doTo3NneMeHTbI, OTOANOAbI, NPUBOPLI C 3apsAA0BOIA CBA3bID. OCHOBHBIE XapaKTEPUCTUKN
hoTONPUEMHNKOB. Ka4yeCTBEHHbIN CNEKTPanbHbIA aHanms.

Tema 5. MeTon aMuccuoHHon ¢poromeTpun nnameHn. Metponormyeckme xapakTepmcTmku.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
KoHTponbHas pabota no pasgenam 1 - 4

Tema 6. KonuuecTtBeHHbIN cnekTpanbHbin aHanua, Meton ASC-UCTIL. Annapartypa,
BO3MOXHOCTU MeTOAa.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

KonnyecTBeHHbIN CﬂeKTpaﬂbeIVI aHanna, MeTobl onpeneneHns KOHLleHTpaLlMVI, CTaHOapTbl Ons
CMNeKTpanbHOro aHannaa, OCHOBHbIE METPOJIOrM4eCckne XxapakTepucTukun. Meton ASC-UCI.
AnnapaTypa, BO3MOXHOCTHK MeTOaa.

Tema 7. ATOMHO-a6COpPOLMOHHbBIN CNEKTPaNbHbIA aHaNu3.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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ATOMHO-abCcopbUMOHHbI cnekTpanbHbli aHanua. Mpaeuna Yonwa. Atommnsatopbl B AAC. NnameHHble
atomuzatopesl. LLlenesas ropenka B AAC.

Tema 8. nekTpoTepmunuyeckmne arommsaropbl B AAC. N'pacputoBas KroBeta JibBoBa. NMeub
MaccmaHa. N'eHepauusa netyuux rugpunos B AAC. OnpeneneHue pTyTv MeTo40M XONIOAHOrO
napa.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

onekTpoTepmmyeckmne atommaatopbl B AAC. ['padomtoBas ktoseta JIbBoBa. Neyb MaccmaHna.
KomneHcauwns HecenektusHoro nornowexus B AAC. N'eHepaumsa netyydnx rugpunos B AAC.
OnpegneneHve pTyTM METOLOM XONOOHOrO napa.

Tema 9. MeLuatoL e BNUSIHUSI B aTOMHO-CNEKTpanbHbIX MeToaax U cnocobbl X yCTpaHeHus.
CoBpeMeHHble aTOMHO-CNeKTpanbHble MeTOoAbl NepPCneKTUBbI, HanpasBneHUs pa3BUTUS
MEeTOA,0B, COBPEMEHHbIe NPUOOopLI.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

Mewatowme BINSHUS B aTOMHO-CMEKTPalbHbIX METOLAX U CNOCOObI UX YCTPaHEeHUs (CnekTpasbHble,
MOHN3ALMOHHbIE, B KOHAEHCUPOBAHHOW (ha3e, B ra30BOM (hase, HECENEKTMBHOE NOroLeHne CBeTa,
camornornouieHue u T1.4.). CoBpeMeHHble aTOMHO-CNeKTpasibHble METO4bI MEPCNEKTMBbI, HAaNpaBneHns
pasBMTNS METOAOB, COBPEMEHHbBIE NPUOOPHI.

Tema 10. Kpyrnbiii cton. XMMuUKo-cnekTpanbHblie MeToAbl onpenenieHnst OTaeNbHbIX
3/1eMEHTOB.

TBOpYECKOEe 3aaaHune , NpPUMepPHble BOMPOCHI:

AHanmns COBPEMEHHOI0 COCTOAHUNA XMMNUKOCNEKTPAbHbIX METOOOB aHaIMN3a. TeHoeHUnm pPa3BnTnA
3TNX MEeTo40B.

Tema . UTorosas doopma KOHTpons

[MprMepHble BOMpPOCHI K 3a4eTy:
CAMOCTOSATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneaytowme suabl paboT:

- N3y4eHne TeopeTN4eCcKoro NeKLMOHHOro Marepumana, NnoaAroToBka K MHTepakTMBHOMY OMpoCy no
marepuanam nekuum;

- npopaboTka TeopeTU4eckoro matepuana (KOHCNeKTbl NEKLUNA, OCHOBHAS 1 OOMOHUTENbHASA
nutepartypa);

- NOArOTOBKA K TEKYLLMM MPOBEPOYHBIM TECTAM M KOHTPONbHOM paboTe, Kak TEOPETUYECKOrO
matepuana, Tak u npakTnyeckmx pabor;

- MOAroTOBKA K 3a4ery.

Bonpocbl kK KOHTPONbHON paboTe.
MNpaBnna oT6opa, OCHOBHbIE XapPaKTEPUCTMKUN YPOBHEN SHEPTUN, CNEKTPANIbHOW NIMHUN.
OCHOBHbIe 3aKOHOMEPHOCTUN NMHENYaTbIX CNEeKTPOB. 3aKOH CMEKTPOCKOMMYECKOro CMELEHNs.

Bo36byxaeHne nuHeidaTbix cnekTpoB. VIHTEHCMBHOCTL cnekTpanbHblX NMHWIA. WunpunHa
cnexkTpanbHOW NUHUWN.

EcTecTBeHHOE ywmpeHne (eCTeCTBEHHAs WMPKHA CNeKTPanbHbIX NUMHWUIA). YwnpeHue,
obycnoeneHHoe adpgpekTom Lonnepa. YwnpeHve, obycnosneHHoe agodpekToM Jlopeua.

Mnams kak UCTOYHMK BO3BYXOeHUs1 cnekTpoB. OCHOBHbIE XapaKkTePUCTUKN NNamMeH.
Jlyra nocTtosiHHOro n gyra nepemeHHoro toka B ASC.
MHpoykTuBHO cBsadaHHas nna3ma. Cnektpometpbl MCIM ASC.

MoHoxpomaTopbl. Jucneprupytowme ycTpoincTea. daktopbl, BAMAOLWME HA paspeLiatowas
CNoCcoBHOCTb.

Monuxpomartopsbl. Kpyr PoynoHaa.

an/IeMHI/IKI/I N3Ny4HeHuns. CI'IeKTpa}'IbeIe I'IpVI60pr, napamMmeTpbl CNeKTpasbHbIX FlpI/I60pOB, OCHOBHbIE
XapakKTepucTunkun.

OBPA3EL BUNETA K KOHTPO/IbHOW PABOTE
Bunet

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1 IcTo4HUKM atoMmaauum 1 Bo3byxaeHus cnektpa ( nnams, oyra, uckpa,

9NEKTPOTEPMUYECKNE aTOMUIATOPbI, MHOYKTUBHO CBA3aHHAs nnasma, nasepbl, namrbl C Nosbim
KaToOom).

2. dnekTpoTepmmyeckune atommsartopbl B AAC.

[MprMepbl BONPOCOB KOMMbIOTEPHOIO TECTUPOBAHNS.

Kem 6binn onncanbl abcopbumoHHbie NnHUK B cnekTpe ConHua?
- bep

- Yonuw

- bpayHrogpep

- Caxa

- Kupxrogp

Kakoi Tvn ywmnpeHns cnekTpasnbHbIX TMHUA B aTOMHbIX CMEKTpax 3aBUCKT OT OaBNeHns?
Jonneposckoe

JlopeHuesckoe

EctectBeHHOE

Kakune goaktopbl MOHMXAT aHANMUTUYECKNIA CUTHAN B MNAaMEeHHOW choToMeTpun?
NOHM3aumsl

camornornoueHme

yBENNYEHNE CKOPOCTU pacnblfeHuns

yBENMYEHWE TeMnepartypbl NnaMeHu

Kakoe 13 nepeyncneHHbIx NnameH nmeet Hanbonee
BbICOKYIO TemnepaTypy?

aueTuneH - BO3ayx

nponaH-byTaH - BO34yXx

MeTaH - BO31yX

aueTuneH-3akucb asora

Kakne nctouHukmn nanyyveHmns ncnonbadytotca 8 AAC?
JTamMnbl HaKanmMeaHus

Bblcoko4acToTHblE ra3opa3psaHbie nammbl

Nlamnbl ¢ NOnbIM KaTo40M

Nazepsbl

Kakoi dbakTop MMeeT pewatolwee 3HavyeHre npy Bolbopa Mmatepuana ootokatona anst BakyyMHbIX
OTO-9N1EMEHTOB?

Temneparypa nnaBneHns

paboTa BbIxo4a 3anekTpoHa

CPOACTBO K 9NEKTPOHY

pagnyc atoma

BOHpOCbI 09 CaMOCTOATENbHOM pa60TbI N NoAroToBKM K 3a4eTy.

1. BBeneHve B TeOpuio aTOMHbIX CNEKTPOB, Npasuna otéopa, OCHOBHbIE XapakTepPUCTUKM YPOBHEW
SHEepruu, cnekTpanbHON TNHNK.

2. OCHOBHble 3aKOHOMEPHOCTU NHeYaTbIX cnekTpoB. duarpamma MpoTtopunaHa.. Bo3byxaeHue
NNHenyaTblX CNeKTPOoB.

3. IHTeHCUBHOCTb cnekTpanbHblX MMHUIA. LLnpuHa cnekTpanbHOM NMMHUK B aTOMHbIX CNEKTPax.
EcTecTBeHHas wuprHa cnekTpanbHoi NuHuK. YwnpeHne, obycnoeneHHoe adpdpektom [onnepa.
Y napHoe ywmnpeHve.

4. NcTouHmnKm BO3OYyXaeHMS cnekTpa ( nnams, oyra, uckpa, MHAyKTUBHO CBSi3aHHasi Nna3ma,
nasepbl, namrbl C MObIM KaTo40M).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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5. CnekTpanbHble Npubopbl, NapaMeTpbl CrekTpasbHbIX NPMOOPOB, OCHOBHbIE ONTUYECKME
xapakTtepucTtunku. CeetopunbTpbl. Jucneprupytowme anemeHTbl. MoHoxpoMaTtopbi.

6. Cnocobbl pernctpauny cnekTpoBs (BU3yasnbHblii, (hOTOrpadonyeckmnini, GooTOaNEKTPUYECKIIA).
OCHOBHble XapakTepUCTMKN OOTONPUEMHNKOB. DPOTOINEKTPOHHbIE Npeobpasosatenu. MNpreMHKKI
N3My4YeHUsi C NPOCTPaAHCTBEHHbBIM Pa3peLIeHNEM.

7. KonnyecTBEHHbIN CNeKkTpanbHblA aHanu3, MeToabl onpefeneHns KOHUeHTpaunin, ctaHgapTbl 4ns
CneKkTpanbHOro aHannsa, OCHOBHble METPONOrn4yeckne xapakTepucTukn Wymbl B

CMNeKTpanbHbIX METOOAX.

8. ATOMHO-abCcopOLMOHHbIV crniekTpanbHblil aHanma. AtommnsaTtopbl B AAC. Bo3aMoxHoCTw,
LOCTOMHCTBA, HeAOCTaTKN, METPONIOrNYECKMEe XapaKTEePUCTUKN.

9. Mewatowme BINSHNS B aTOMHO-CMNEKTPasbHbIX METOAAX U CNOCODbI NX YyCTPaHEHUS
(cnekTpanbHble, MOHU3AUMOHHbIE, B KOHAEHCMPOBaHHO pase, B ra3oBoii goase, HECENeKTMBHOe
NornoweHe ceeTta, CaMornoriolweHne n 1.4.).

10. CoBpeMeHHble aTOMHO-CNeKTPasnbHble METOAbI NEPCNEKTVBLI, HANPABNEHUS PAa3BUTMS METOAOB,
COBPEMEHHbIE MPUOHOpLI.

OBPA3EL BUJTIETA K 3AYETY

Bunet

1. BBeneHve B Teopuio aTOMHbIX CNEKTPOB, Npasuna otéopa, OCHOBHbIE XapakTepPUCTUKM YPOBHEN
SHEeprun, cnekTpanbHON TNHNK.

2. ATOMHO-a6CcopOUMOHHbIV cnekTpanbHbli aHanm3. MnameHHble atommnaaTtopbl B AAC.

7.1. OcHOoBHas nuTeparypa:

1. Mapnd3siHoB A.P. SMuUccroHHas poToMeTpms nnameHn n atoMHo-abcopbumoHHas
CMEeKTPOCKONMS: aNeKTpoHHoe y4ebHoe nocobue ans ctyaeHToB / KasaH. roc. yH-T, X um.
A.M.ByTneposa, kap. aHanutudeckon xumun / A.P. Mapudp3sHos. - KasaHb: M3a-8o KasaH. roc.
yH-Ta,- 2009. - 94 c.

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

2.0OCHOBbI aHaNMTNYECKON XMMUK: B 2 TOMax: Y4eOHUK AN CTYAEHTOB BbICWNX y4eOHbIX 3aBeAEHWN,
obyyarowwmxcs No XMMNYECKMM HanpaeneHmsam / non pea. akag. t0.A. 3onotosa.?5-e uag,.,
ctep..?Mocksa: Akagemus, T. 2.72012.7407 c.

3.XebeHTaeB A. V. AHanuTtuyeckas xmmMms. Xummyeckmne Metoabl aHannaa: Yyeb. noc.
[OnekTpoHHbIn pecypc] / A.N. XebeHTtsies, A.K. XepHocek n gp. - 2-e n3g., ctep. - M.: HAL
NH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

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

4. XebeHTseB A. . AHanntuyeckas xmmms. XpomaTtorpadumyeckme MeToabl aHanuaa: YuebHoe
nocobve [OnekTpoHHbIn pecypc] / A.U. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c. Pexum goctyna: http://znanium.com/bookread.php?book=399829

5.XebeHTsieB A. V. AHanntuyeckas xmmus. MNpakTtnkym: YuebHoe nocobue[dnekTpoHHbI pecypc] /
A.WN. XebeHTses, A.K. XepHocek, V.E. TanyTb. - M.: HULL UH®PA-M; MH.: Hos. 3HaHwne, 2013. -
429 c.

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

7.2. JlononHuTenbHasa nuteparypa:

1.J1a3epHo-nckpoBas aMmccuoHHas cnektpockonus / . Kpemepc, J1. Pansvnemcku ; nep. ¢ aHrn. A.
A. MopbateHko [u ap.] ; noa obw. pen. H. B. 3oposa .? Mockea : TexHocdepa, 2009 .? 358 c.

Pexum poctyna: http://z3950.ksu.ru/bcover/0-782186_con.pdfs.
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2. AHannTU4Yeckas XmmMms 1 onU3NKO-XMMMYeCcKne MeToabl aHanmaa : B 2 ToMmax : y4ebHuk ans
CTYAEHTOB BbICIIMX Y4EOHbIX 3aBEOEHNIA, 0OY4aOLWMXCS MO XUMUKO-TEXHONOrMYECKUM HanpaBneHnsim
/ nogd pead. npodp. A. A. MweHko .? Mocksa : Akagemus, 2012 .

7.3. UHTepHeT-pecypcChl:

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

ATOMHAA CINEKTPOCKOIMNA: PykoBoacTeo no Bbibopy nNoaxoaswero Mmetoga aHannsa v npnbopa
- 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
MC3 - http://ru.wikipedia.org/wiki/%CF%C7%D1
Poccuiickunin xuMmnko-aHanutuyecknin nopran - http://www.anchem.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNSA)

OcBoeHne ancumnnInHbl "XVIMVIKOCI'IeKTpaﬂbeIe meTonbl" npeagnonaraeTt UCnob3oBaHNE
cnepnyrouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

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

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BI1O n y4ebHbIM NaaHoM no
HanpasneHnio 020100.62 "Xumuna" n npoounto NoAroToBkN AHanMTU4ecKas XumMns .
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ABTOpP(bI):

MapudpsaHos A.P.

S 201 __r.
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v 201 __r.

PeructpaumnoHHbii Homep 735515 5AE
Ctpanunua 14 n3 14. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



