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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 ﬂ"&"é”}{%ﬂ"”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nex ImI'IpaKTvmecKmeJ1a'160parop|-u:|e
L 3aHATUA paborbl
Tema 1. BeeneHue B JomaliHee
1. |Teopuio aTOMHbIX 8 1 2 0 0 3apaHve
CMNEKTPOB.
Tema 2. ATomHas nomaiiuHee
2. |aMMccuoHHas 8 2 2 0 0 3apaHue
CNEKTPOCKOMMS.
Tema 3. OcHOBHble
MallH
3 |y3nb npnbopos ons 8 3 5 0 0 ggu:Hmeee
" |ASC. MoHoxpomaropbl.
[MpreMHUKK N3nyyYeHns.
Tema 4. Cnocobbl
perncrpauunmn CnekTpos
(BM3yanbHbIN,
o nomauwHee
4 cpomrpacpmqecmm,v 8 4 5 0 0 3anaHme
" |boToanekTprnyecknin).
OcHoOBHble
XapakTepuCcTUKun
JPOTONPUEMHNKOB.
Tema 5. MeTog KOHTPONbHas
5. [aMmnccrnoHHoim 8 5 2 0 0 paboTa
dpoToOMETPUN NNaAMEHWN.
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Mporpamma ancumnanHbl "XumukocnektpanbHble Metobl”; 020100.62 Xumus; ooueHT, K.H. (ooueHT) MapugasaHos A.P.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6.
KonnyecTBeHHbIN
CNeKTpanbHblA aHanms,
Meton
aTOMHO-3MUCCUOHHOW
6. CNEeKTPOCKONuM ¢ 8 6 2 0 0
WHOYKTUBHO CBS3BHHOM
nnaamoni (ASC-UCIT).
Annaparypa,
BO3MOXHOCTM MeToa.

Tema 7. JoMallHee
7. |ATOMHO-abCcopbUMOHHbIf 8 7 2 0 12 3apaHne
cnekTpasnbHbI aHanus.

Tema 8.
SnekTpoTepMmyeckme
8. [aTommsaropsbl B 8 8 2 0 10
aTOMHO-abCcopPOLIMOHHOM
CMeKTpocKonuu.

Tema 9. Mewatowmne
BNSAHNSA B JomMallHee
9. |aTOMHO-CneKTpanbHbIX 8 9 2 0 0 3apjaHue
mMeTodax 1 cnocobbl nx
yCTpaHeHS.

Tema 10. Kpyrnbiin cTon.
XuMUKo-crekTpasnbHble TBOpYeckoe
10.|MeTobl onpeneneHuns 8 10 2 0 0 3apaHve

OTOENbHbIX 3NIEMEHTOB.

JomalHee
3adaHune

YCTHbI Onpoc

Tema . NTtoroeas
doopma KOHTpons

NTtoro 20 0 22

3a4ert

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBepeHue B TeOpUI0 aTOMHbIX CMEKTPOB.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

1. BBeneHune B TEOpPUIO aTOMHbIX cnekTpoB. OCHOBHbIE XapakTepUCTUKN SNEKTPOMArHUTHOrO
N3NYy-4EHNS -3HEPrnsl KBaHTa, YacToTa, ANNHA BOMHbI, BONHOBOE Yncno. Obnacty anekTpoMaHUTHOro
cnektpa. OnTnyeckasi 0bnactb 9NeKTPOMarHUTHOro uanyyeHust. CTpoeHne atoma u cnekTp.
ONeKTPOHHbIE Nepexoabl B N30NIMPOBaHHbIX aToMax. Bo3byXaeHHble COCTOSIHMS.
CnekTtpoxummyeckune Tepmbl. duarpammel 'poTpuana. MNpaBmna ot6opa, OCHOBHbIE XapaKTePUCTUKIN
YPOBHEN aHEPruu, cnektTpanbHOW NUHUN. OCHOBHbIE 32aKOHOMEPHOCTU NIMHEN-YaTbIX CNEKTPOB.
BosbyxaeHne nuHenyatbix cnekTpoB. IHTEHCUBHOCTb CNEKTpanbHbIX MMHWA. BnnsHue
Temneparypbl HA UHTEHCUBHOCTb CREKTpanbHbIX MHUIA. MloHM3aumsa atomoB. YpasHe-Hue Caxa.
Pe3oHaHCHbIe NUHUK B aTOMHbIX cnekTpax. x 3HayeHne ons pelweHns aHannTnyecknx 3anad.
WnpuHa crnekTpanbHOM NUHUKW. ECTECTBEHHOE ylwunpeHne (eCTECTBEHHAS WUPUHA CNeKTpasbHbIX
NHWRA). YwnpeHune, obycnosneHHoe agogoekTom Lonnepa. YwupeHne, obycnoBneHHoe apek-Tom
INopeua. (YoapHoe ywupenue). BnnsHue temnepartypsbl, gaBneHns n opyrux oakTopos Ha WNPUHY
cnexkTpanbHOW NUHUWN.

Tema 2. ATOMHasi 3MMCCMOHHasA CNEeKTPOCKOoNus.
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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. MeTon, aMUCCUOHHON POTOMETPUM NNAMEHMN.
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 crieKTpanbHbii aHanu3, Meton aTOMHO-3MUCCUOHHOMN
CMeKTPOCKONMUM C UHAYKTUBHO CBA3BHHOW nna3mon (ASC-UCITIT). Annapatypa, BO3MOXHOCTHU
mMeTopna.

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

6. KonnyecTBeHHbI CnekTpasbHbli aHann3, MeTobl onpeaeneHns KOHUeHTpaunuin, ctaHaapTbl Ans
CneKkTpanbHOro aHanmsa, OCHOBHbIE METPOMIOrNYeckme xapakTepmuctTmk. CnektTporpagouyeckui
aHanma. Metog ASC-UCIT. Yctporicteo ASC-UNCIT cnekTpomeTpos. MeTponormnyeckme
XapakTepucTukn metona.

Tema 7. ATOMHO-a6COpPOLMOHHBIN CNEeKTPpanbHbIA aHanus3.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

7.ATOMHO-a6CcOopPOUMOHHbIN cnekTpanbHbli aHanm3. OcobeHHOCTN abCOPOLMOHHBIX aTOMHbIX
cnek-TpoB. JInHun ®dpayHrodpepa. Victopusa cospgaHna metona AAC. MNpasmna Yonwa. NcTo4YHNKK
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. dnekTpoTepMmnyeckme atToMmsaTopbl B aTOMHO-ab6COpOLMOHHON CNEKTPOCKONMUM.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

8. OnekTpoTtepmnyeckne atommadatopbl B AAC. [N'pagomtosas kioBeTta JIbBoBa. Neyb MaccmaHna.
Pe-xumbl paboTbl 3N1eKTPOTEPMMYECKOro atoMmmaaropa. icnapeHune, MMHepanuaaums, atToMmaaums,
BbiCOKOTeMnepatypHas odmctka. lNomexu B AAC C anekTpoTepMmyeckon atoMmaaumne.
HecenektueHoe nornoweHne. KomneHcauns HecenektmeHoro nornowexHus 8 AAC. entepresnblit
KOPPEKTOP HECEeNekTUBHOro nornowexHns. Koppektop HecenekTMBHOro NOornoweHnsl, OCHOBaHHbIM
Ha adopekTe 3eemaHa. AAC C MCTOYHUKOM HEMPEPBLIBHOIO CnekTpa.

naboparopHas pabora (10 yaca(oB)):
3. AToMHO-abcopbLmMoHHOE onpeaeneHne TSXeNblX METaNNoB B AOHHbIX OTNIOXEHMSAX 1 MOYBE.

Mpubop OPC-458 C 4. CnekTpanbHOe onpeneneHne conepxanns mean B consx. Mpnbop AAS-IN,
C-302.

Tema 9. Mewarouime BNMSIHUSA B aTOMHO-CNEKTPanbHbIX MeTo4ax U cnocobbl NX YyCTpaHEeHUs.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

9. MeHepaums netyumx rmapuaos B AAC. 'maopuaHbie reHepartopsl. Mpouecc 06pasoBaHns NeTy-4mx
rmopnpos. OnpegeneHne pTyTn METOO0M XONOAHOro napa. AHanM3artopbl PTyTW, OCHOBaHHbIE Ha
aTOoM npuHumne. CoBpeMEHHbIE aTOMHO-CNEKTPaNbHbIE METOObl NEPCNEKTNBbLI, HANPaBNEHNS
pasBUTMS METOLOB, COBPEMEHHbIE Npunbopbl. AAC ¢ MCTOYHNKOM HEMPEPBLIBHOIO CrekTpa.
XVMUKO-CNeKTpanbHble METOObI OnpeaeneHns oTaenbHblx anemeHToB. 10.I eHepaumns neTy4mx
rmopunos B AAC. 'mapuaHble reHepatopsbl. [pouecc 0bpasoBaHnst NeTy-4nx rmapuoos.
OnpepneneHne pTyTM METOAOM XONOAHOro napa. AHanM3aropbl PTyTH, OCHOBAHHbIE HA 3TOM
npuHuune. CoBpeMeHHble aTOMHO-CNEeKTpasbHble METOAbl MEPCNeKTMBbI, HanpPaBneHus pasBnTms
MEeTOoL0B, COBPEMEHHbIe Npunbopbl. AAC C UCTOYHMKOM HENpepbIBHOrO CReKTpa.
XVMUKO-CrekTpanbHble METOAbl ONpefeneHns oTaesbHbIX IEMEHTOB.

Tema 10. Kpyrnbiit cton. XMMuUKo-cnekTpanbHble MeToAbl onpenenieHnst oTaeNbHbIX
3/1eMEHTOB.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
Kpyrnbiii cton. XuMuko-cnektpanbHble METOAbl ONPeaeneHns o0TAeNbHbIX 3/IEMEHTOB.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNISA)

Crtpanunua 7 us 14.

Buabi
N Paspen Cemect Hepens | camocTtosiTensHon [TpyAo0eMKOCTb ;%%%:L:g:;gzg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTY[eHTOB P
Tema 1. BeeneHve B noaroToBka
1. [Teopunio aTOMHbIX 8 1 JomallHero 2 gg;::JMHee ©
CMNEeKTPOB. 3apaHuns
Tema 2. AToMHas noaroToBeka
. [aMnccroHHas 8 2 |oomallHero 2 gg;:ﬁmfe
CMNeKTPOCKOMnus. 3apaHuns
Tema 3. OCHOBHbIE
NoaroToBk
y3nbl NprbopoB ans 8 3 ugﬂaczuﬁerg 5 nomalHee
" |ASC. MoHoxpomatopbl. sananms 3apaHue
[MpreMHUKM N3nyyeHuns.
PerncrpaumnoHHblii Homep 739314 DAEKTPOHHEH
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
POTONPUEMHNKOB.
Tema 5. MeTon noaroToBka K
5. |aMUCCMOHHOM 8 5  |KOHTpONbHOM 2 K(;lgggganaﬂ
dpoTOMETPUN NNAMEHN. paboTte P
Tema 6.
KonnyecTtBeHHbIN
cnekTpanbHbIi aHanus,
MeTton
. NoaroToBK
6. [ATOMHO-3MIMCCMOHHO 8 6 ugﬂa?uﬁerc? 5 JomalHee
" |cnekTpockonuu ¢ 3ananms 3apaHue
WHOYKTMBHO CBA3BHHOW
nnasmon (ASC-UCTH).
Annapartypa,
BO3MOXHOCTY MeToa.
Tema 7. noaroToBka
J MallH
7. |ATOMHO-abCcopOUNOHHbI] 8 7  |ODOoMawHero 8 ggﬂ:Hmeee
cnekTpanbHbI aHanus. 3apaHus
Tema 8.
OnekTpoTepMnyeckmne
noaroToBka K o
8. |atomMmnsaropsbl B 8 8 nggMo OI_? oc 6 YCTHbIA ONpoC
aTOMHO-abCcopOLMOHHO y y onpocy
cnekTpockonuu.
Tema 9. Mewarouwme
BNSHNS B noaroToBka
9. |aTOMHO-CcneKkTpanbHbIX 8 9 |momalwwHero 2 gg;:ﬁmfe
MEeToLax 1 cnocobbl nx 3afdaHus
YyCTPaHEHUS.
Tema 10. Kpyrnbiia cTon.
XVMUKO-crnekTpanbHble NoAroToBKa K
10.|MmeTOObl OnpeneneHns 8 10 [TBOpuYeckomy 2 ;:zg:iceme
OTAENbHbIX 3/1IEMEHTOB. 3a4aHuio
Wtoro 30

5. ObpasoBatesnibHble TEXHOJIOTUK, BK/IKOYAA UHTEepaKTUBHbIe POpPMbl 0OyUeHUs
- KOMMbIOTEPHbIE NPe3eHTaunmn nekKuuni;
- UHTEPaKTMBHbIN ONpoC No pasgenam 1-4

- UHTepakKkTMBHbIA ONpoc no pasgenam 5-10;
- Kpyrnbivi cton no pasgeny 10
MNpoBeneHne nabopaTopHbiX paborT.

MNMepeyeHb nabopatopHbIx paborT:

1. ATOMHO-abCcopbUMOHHOE OnpeneneHne TSXenbix METaNIoB (Meau, UMHKa U KaaMUs) B CTOYHbIX
Bonax. MNpunbop AAS-1

PernctpaunoHHbii Homep 739314
Ctpanuvua 8 us 14.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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2. ATOMHO-abCcopbLUMOHHOE OnpeaeneHne TSXenblx MeTannos (Mean 1 LMHKa) B NMTbLEBOW BOAE.
Mpubop C-600.

3. ATOMHO-abCcopbLUMOHHOE ONpeaeneHne TAXEeNbIX METANNOB B AOHHbIX OTJIOXEHUSX U MOYBE.
Mpubop OPC-458 C

4. CnekTpanbHoe onpeaeneHne cogepxanns meam B consx. Mpnbop AAS-IN, C-302.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. BBepeHne B TeOpUIO aTOMHbIX CMIEKTPOB.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

MNpaBnna oT6opa, OCHOBHbIE XapaKTEPUCTMKN YPOBHE SHEPTM, CNEKTPanbHON NMHUN. OCHOBHblE
3aKOHOMEPHOCTM IMHENYaTbIX CNEKTPOB. 3aKOH CMEKTPOCKOMNMYECKOro CMeleHuns. BosbyxneHne
NNHeNnYaTblX CnekTPoB. VIHTEHCMBHOCTb CcnekTpanbHbIX NMHWIA. LLinprHa cnekTpanbHOM NNHUN.
EcTecTBeHHOE ywmpeHne (eCTECTBEHHAS WPUHA CNEKTPaNbHbIX MNMHWRA). YwunpeHue, obycnoBneHHoe
adbdbekToM Honnepa. YwmnperHne, obycnoeneHHoe adocpekTom Slopeua.

Tema 2. ATOMHass SMUCCUOHHas1 CNEeKTPOCKONUs.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

VIcTOYHMKM aToMM3aumum n BO36y)K,EI,eHI/I$| CrnekTpa (ﬂﬂaMFI, gyra, nckpa, NHOYKTUBHO CBA3aHHAA
nna3ma, nal3epbobl, Namnbl C NOJbIM KaTO,EI,OM). an/II'OTOBJ'IeHVISI |'|p06 On4a atOMHO-CNEeKTpal/ibHOro
aHanm3

Tema 3. OcHoBHbIe y3nbl npubopos ans A3C. MoHoxpoMaTtopbl. MPUeMHUKU N3nyyYeHus.
[oMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

YcTpoiicTBO MOHOXpOMaTopoB.Paspelatowas cnocobHoCTb MOHOXpomMaTopoB. Cxema YepHu -
TepHepa. MonmxpomaTopbl. BakyyMHble choToanemeHTbl. CnekTpanbHble npubopsbl, napameTpbl
cnekTpanbHbIX NPUOOPOB, OCHOBHbLIE XapPakTePUCTUKMN.

Tema 4. Cnoco6bl perucTpaumm cnekTpoB (BU3yanbHbIK, dooTorpacdonyeckmn,
coroanekTpuyeckum). OCHOBHbIE XapaKTepuUCTUKM ooTONPUEMHUKOB.

noMalHee 3af1aHne , NpUMepPHbIe BOMPOCHI:

d0oTOaNEKTPOHHbIE YMHOXMUTENW. PoToamoAbl. [TPUEMHUKN N3NYYEHMS C MPOCTPAHCTBEHHbIM
paspeleHuneMm. Mprbopbl ¢ 3aps00BO CBSA3bl0. KayeCTBEHHbIV CNEKTPanbHbIi aHanms.

Tema 5. MeTon, aMMCCUOHHON POTOMETPUM NNAMEHM.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
KoHTponbHas pabota no pasgenam 1 - 4

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

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

KonuyecTBeHHbI cnekTpanbHblii aHanvM3, METOAbl ONPeneNneHNs KOHUEHTPaUWiA, cTaHaapTbl ANS
CNeKTpanbHOro aHann3a, OCHOBHbIE METPOIOrMYECKNE XapakTepucTmkm. Nnasma kak UCTOYHUK
BO30YXOEHUS ONTUYECKMX CNEKTPOB B aTOMHOW CMEKTPOCKONUN. VIHOYKTUBHO-CBS3aHHAs nnasma,
xapakTepucTuku. Annapatypa, BO3MOXHOCTU MeToa.

Tema 7. ATOMHO-a6COpPOLIMOHHBIN CNeKTpanbHblA aHanus3.
oomatllHee 3aaaHue , NpUMepHbIe BOMPOChI:

Mpaeuna Yonwa. Atommsatopbl B AAC. lNnameHHble atommsatopsl. Wenesas ropenka B AAC.
Mpouecchbl, nponcxoaswme B nnameHn. Nomexm B AAC. CnekTtpoxmmmyeckne bydoepsl B AAC.

Tema 8. AnekTpoTepMMyecKne aToMm3aTopbl B aTOMHO-a6COPOLMOHHOM CMEeKTPOCKONUMN.
YCTHbIVi ONPOC , NPUMEPHbLIE BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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YCTPONCTBO 9N1EKTPOTEPMUYECKMX aTOMU3aTOPOB. [ padhutoBas kioseta JibBosa. Neyb MaccmaHa.
TemnepaTypHbIn PEXNM 3N1IEKTPOTEPMMYECKNX aTOMN3ATOPOB. KIoBEThI C NPOAObHBLIM 1 NONEPEYHbIM
HarpesoM. 'eHepaumsa netyunx rugpunaos B AAC. OnpeneneHne pTyTn METOLOM XONOAHOro napa.

Tema 9. MewiatoLme BNMSIHUA B aTOMHO-CNEKTpanbHbIX METOAax U cnocobbl X yCTpaHeHus.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

[ToMexun B aTOMHO-CNEKTPanbHbIX METOAaX (CNeKTpanbHble, NOHN3ALMOHHbIE, B KOHAEHCUPOBAHHOM
base, B ra3oBoi pase, HecenekTMBHOE NOroLWeHne ceeTa, camonornoweHne u 1.4.). KomneHcauus
HecenekTuBHoro nornouweHus B AAC.

Tema 10. Kpyrnbivt cton. XMMuKo-cnekTpanbHblie MeToAbl onpeneneHns oTae/bHbIX
9/1IeMEeHTOB.

TBOpYECKOEe 3aaaHune , NpUMepHble BOMPOCHI:

CoBpeMeHHble aTOMHO-CNeKTpanbHble MeToabl aHann3a. OCHOBHbIE TEHAEHUMM B NPUOOPOCTPOEHNM
0N ONTUYECKOW CNeKTPOCKOMUN.

Tema . UToroesasi popma KoHTpons

[MprMepHble BOMPOCHI K 3a4eTy:
CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneayrowme suabl paborT:

- N3y4YeHne TeopeTnyeckoro NeKLMoHHOro Mmarepuana, noaroToska K MHTepakTMBHOMY Onpocy no
marepuanam nekuui;

- NnpopaboTka TeopeTMYEeCckoro Matepuana (KOHCNeKTbl NeKLNA, OCHOBHAS U OOMNONHUTENbHAS
nuteparypa);

- NOAroTOBKA K TEKYLMM NPOBEPOYHBIM TECTAM M KOHTPONbHOM paboTe, Kak TeopeTnYecKoro
matepuana, Tak v npakTn4eckmnx pabor;

- NOAroToBKa K 3a4eTy.

Bonpochkl kK KOHTPONbHON paborTe.
MpaBuna otbopa, OCHOBHbIE XapakTEPUCTMKN YPOBHE SHEPTUN, CNEKTPANBHOWN NNHNN.
OCHOBHble 3aKOHOMEPHOCTU NMHERYaTbIX CNEKTPOB. 3aKOH CMEeKTPOCKONMNYECKOro CMeLeHuns.

Bo3byxneHne nuHenyatbix CNekTpoB. VIHTEHCUBHOCTb cnekTpanbHbIX MnHWiA. WnpuHa
CcnekTpanbHOW NUHUWN.

EcTecTBeHHOE ywmpeHne (eCTeCTBEHHas WMpPUHA CNeKTpasbHbIX MUHURA). YWwupeHue,
obycnosneHHoe agogpekTom Lonnepa. YwupeHue, obycnoeneHHoe adpdpekToM Jlopeua.

Mnams Kak NCTOYHMK BO3OY X aeHns cnekTpoB. OCHOBHbIE XapakTePUCTUKN NIaMEH.
Jlyra noctosiHHOro n gyra nepemeHHoro toka B ASC.
MHaykTnBHO cBasdaHHag nnasma. Cnektpometpbl CIT ASC.

MoHoxpomaTopsbl. [ucneprupytowme yctporctea. Paktopsbl, BAUSOWME Ha paspelanowas
CNOCOBHOCTD.

Monnxpomaropsl. Kpyr PoynoHaa.

MpuemMHukn nanyyeHns. CnekTpanbHble NprMbopbl, NapaMeTpbl CrekTpanbHbIX NPMOOPOB, OCHOBHbIE
XapakTepUCTUKM.

OBPA3EL, BUNETA K KOHTPOJIbHOW PABOTE

Buner
1 VicTo4HuKM atomMmaaunm 1 Bo3byxaeHns cnektpa ( nnams, oyra, uckpa,

9N1EeKTPOTEPMUYECKNE aTOMUI3ATOPbI, MHOYKTUBHO CBA3aHHAs niasmMa, nasepbl, namribl C rMosbim
KaToOom).

2. dnekTpoTepmmyeckune atommsartopbl B AAC.

MpuMepbl BONPOCOB KOMMbIOTEPHOIO TECTUPOBAHNS.

Kem 6binn onncaHbl abcopbumoHHble nuHum B cnekTpe ConHua?
- Bep

- Yonu

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 739314 5AE
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- ®payHrogoep

- Caxa

- Knpxrodp

Kakon tvn ywmnpeHunsa cnektpanbHbIX IMHWA B aTOMHbIX CNEKTpax 3aBUCKT OT AaBNEeHNNA?
Honnepoeckoe

IlopeHuesckoe

EcTtectBeHHOE

Kakne cpakTopbl MOHUXAIOT aHANUTUYECKMIA CUrHAN B NNaMeHHO hoTOMETPUN?
NoHN3aumns

camonornoueHve

yBENNYEHNE CKOPOCTN pacnbiNeHns

yBENUYEHNE TEMMEPATYPbI NaMEHM

Kakoe 13 nepeyncneHHbix nnameH umeet Hambonee
BbICOKYIO Temneparypy?

aueTuneH - Bo3ayx

nponaH-byTaH - BO3ayx

MeTaH - BO34yX

aueTuneH-3akncb asota

Kakue nctouHukmn nanyyveHms ucrnonbadyrorcs 8 AAC?
JTamnbl HakanmeaHus

Bbicoko4acToTHble rasopaspsaaHble nammbl

JNlamnbl ¢ NonbIM KaToooM

Na3zepsbl

Kakoilt dpakTop umeeT pelatowiee 3HaveHme npu Bolbopa MaTepuana otokatona Anis BakyyMHbIX
OOTO-311EMEHTOB?

Temneparypa nnasneHus

paboTa BbIxo4a 3anekTpoHa

CpPOAOCTBO K 3NEKTPOHY

paguyc atoma

Bonpochkl ons camocTosTenbHo paboTbl M NOArOTOBKM K 3a4eTy.

1. BBeneHve B TeOpUio aTOMHbIX CNEKTPOB, Npasuna otéopa, OCHOBHbIE XapakTepPUCTUKM YPOBHEN
9Heprun, cnekTpanbHOn NNHUN.

2. OCHOBHble 3aKOHOMEPHOCTU NMHeYaTbIX cnekTpoB. duarpamma MpoTtopuaHa.. BosbyxaeHne
NNHenyaTblX CNeKTPOB.

3. IHTeHCMBHOCTbL cnekTpanbHbix NMHWIA. LLinprHa cnekTpanbHOM NMMHUM B aTOMHbIX CNEKTpax.
EctecTBeHHas wnpuHa cnektpanbHom nuHuK. Ywmupexue, obycnosneHHoe acpdoektom Jonnepa.
Y pnapHoe ywmnpeHve.

4. \CTOYHUKM BO3OYXAEHMS cnekTpa ( nnamsi, oyra, Uckpa, MHAYKTMBHO CBS3aHHas nnasma,
nasepbl, namrbl C rMosibIM KaTo40M).

5. CnekTpanbHble Npnbopbl, NapaMeTpbl CREKTPanbHbIX NPUB0POB, OCHOBHbLIE ONTUYECKME
xapaktepucTukin. CeetounbTpbl. ducneprupytowme anemeHTbl. MoHOXpoMaTtopbl.

6. Cnocobbl perncrpaunm cnekTpos (BU3yanbHbli, OTOrpadunyeckmii, oToNEKTPUYECKINA).
OCHOBHbIE XapaKTePUCTUKN DOTONPUEMHNKOB. POTOINEKTPOHHbIE NpeobpasdoBaten. MpUeMHNKK
N3/y4eHNs C MPOCTPAHCTBEHHbIM Pa3peLeHneEM.

7. Konn4yecTBEHHbIN CI'IeKTpa}'IbeII7I aHanna, MeTobl onpegeneHns KOHLI,GHTp&Ll,I/II?I, CTaHOapThbl Oond
CrneKTpanbHOro aHannaa, OCHOBHbIE METPOJIOrM4eCKne XapakTepucTnkun Wymbl B

CrneKTpanbHbIX METOOAX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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8. ATOMHO-abCcopOLMOHHbIV cnekTpanbHblil aHanna. AtommnsaTtopbl B AAC. Bo3MoxXHOCTH,
JOCTOMHCTBA, HeLOCTaTKW, METPONOrMYECKNE XapakTEPUCTUKMN.

9. Mewatowme BINSHNS B aTOMHO-CMNEKTPaNbHbIX METOAAX U CNOCODbI NX YyCTPaHEHUS
(cnekTpanbHble, MOHNM3AUMOHHbIE, B KOHAEHCMPOBAaHHOI ase, B ra3oBoi goase, HECENEeKTUBHOE
NornoLweHne ceeTta, CaMornoriolweHne u 1.4.).

10. CoBpeMeHHble aTOMHO-CNeKTpanbHble MeTOAbl NEPCMNEKTUBLI, HaNpPaBNeHNs PasBUTUS METOAOB,
COBPEMEHHbIE NPUBOPbI.

OBPAS3EL BUJIETA K 3AYETY

Bunet

1. BBeeHne B TEOPMIO aTOMHbIX CEKTPOB, NpaBuna otéopa, OCHOBHbIE XapPaKTEPUCTUKN YPOBHEA
SHEeprumn, cnekTpanbHOW NNHUN.

2. ATOMHO-a6COopPOLUMOHHbIV cnekTpanbHbli aHanua. MnameHHble atommnaaTtopbl B AAC.

7.1. OcHOBHas nuTeparypa:

1. Mapnd3siHoB A.P. SMUCCHOHHan poToMETpMS NnaMeHn n atoMHo-abcopbLumoHHast
CMNEeKTPOCKONUS: aNeKTPoHHoe y4ebHoe nocobue ans ctyaeHToB / KasaH. roc. yH-1, X um.
A.M.Bytneposa, kadp. aHanutuydeckoin xummn / A.P. MapudossHos. - KasaHb: MI3ao-8o KasaH. roc.
yH-Ta,- 2009. - 94 c.

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

2.0OCHOBbI aHaNUTNYECKON XMMUK: B 2 TOMax: Y4eOHUK AN CTYAEHTOB BbICWNX y4ebHbIX 3aBeAeHWA,
oby4aroWwmxcs No XMMMYecknM HanpaeneHusm / non ped. akag. FO.A. 3onoTtoea.?5-e nsg.,
ctep..?”Mocksa: Akagemus, T. 2.72012.7407 c.

3.)XKebeHTaeB A. . AHanuTnyeckasa xumusg. Xummyeckme metonbl aHanm3aa: Yyeb. noc.
[OnekTpoHHbIN pecypc] / A.N. XebeHTses, A.K. XepHocek u ap. - 2-e uag., ctep. - M.: HAL
NH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

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

4. XKebeHTseB A. V. AHanntuyeckas xmmms. Xpomatorpaduyeckme Metoabl aHanmsa: YuebHoe
nocobve [OnekTpoHHbIn pecypc] / A.U. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c. Pexxwum poctyna: http://znanium.com/bookread.php?book=399829

5.XebeHTsieB A. V. AHanntudeckas xmmus. MpakTtukym: YuebHoe nocobue[dnekTpoHHbI pecypc] /
AWN. XebeHTsies, A.K. XepHocek, N.E. TanyTb. - M.: HALl NHDPA-M; MH.: HoB. 3HaHue, 2013. -
429 c.

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

7.2. lononHutenbHasa nuteparypa:

1.J1TazepHo-nckposas ammccunoHHas cnektpockonus / . Kpemepc, J1. Pag3suemcku ; nep. ¢ aHrn. A.
A. lopbaTteHko [n op.] ; non obuw. pen. H. B. 3opoea .? Mocksa : TexHocoepa, 2009 .? 358 c.
Pexwum goctyna: http://z3950.ksu.ru/bcover/0-782186_con.pdf>.

2. AHannTUYecKas xmmMms 1 oU3NKO-XMMMYeCcKne MeToabl aHanmaa : B 2 ToMmax : y4ebHuk ans
CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeOEHNIA, 0Oy4aOLWMNXCS MO XUMUKO-TEXHONOMMYECKUM HanpaBneHnsim
/ nogd ped. npodo. A. A. MweHko .? Mockea : Akagemus, 2012 .

7.3. UHTepHeT-pecypcChl:

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

ATOMHASA CINEKTPOCKOIMNA: PykoBoacTeo no Bbibopy nNoaxoaswero Metoga aHanuaa v npnbopa
- http://www.servicelab.ru/docs/as.pdf
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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
Mpunbopbl ¢ 3apsa0BOI cBA3bIO - http://www.silar.ru/articles/ccd.pdf
Poccuiickuin xummko-aHanutuyeckuin nopran - http://search.anchem.ru/?text=1CI1

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHve ancunnnvHbl "XuMnkocnekTpanbHble Metoapl" npegnonaraet UCNoNb3oBaHe
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

KoMnbloTepHbIN NpoekTop
[MakeT nporpamMm KOMMbIOTEPHOr0 TECTUPOBAHNS MO aHannTn4eckom xmmmm "Analex-2009".

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO n y4ebHbiM nnaHoM no
HanpasneHnio 020100.62 "Xumua" n npodonnto NoAroToBKN AHannTuyeckast XuMns .
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MapudpsaHos A.P.
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PeueH3eHT(bl):

byaHukos IM.K.

v 201 __r.
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