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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

JDaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.11 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtefbHOl Nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpUkKNagHas XMMms 1 OTHOCUTCS K
obszartenbHbiM gucuunanHam. OcsanBaeTcs Ha 4 Kypce, 8 cemecTp.

OucumnnnHa 'XumMnko-cnekTpanbHble METOAbl aHann3a' OTHOCUTCS K BapuaTUBHOM YacTu AUCLMNINH
y4yebHoro nnaHa noaroToBku 6akanaBpoB Mo HaNpPaeneHuo 'XuMus', Npoounio NOAroTOBKM
'AHanuTnyeckas xmmms'.

[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 AncuMnAvHbl NO3BONSET CTYAEHTY MNONYYNTb YrNyOneHHble 3HaHWS U HaBbIKW ANS
yCrewHom NpodyecCcnoHanbHom gesTenbHOCTU U (Unn) AN NPOAONXEHUS NPOECCMOHaNbHOro
obpa3oBaHus B MarucTpaType no HanpasieHno NoAroToBkM 'Xumms'.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-7 FOTOBHOCTbIO K CaAMOpPa3BUTUNIiO, camopeanmaauunm
(ObuwekynbTypHbie NCMONb30BaHUIO TBO pL|e0|<oro HOTeHupmana ,
KOMMeTeHuunn) P
OrlK-1 CNocoBHOCTbIO BOCMPMHUMATD, PasBmBaTh M UCMONb30BaTh
(npodhbeccmoHanbHble TeopeTnyeckme OCHOBbI TPAANLMNOHHbIX N HOBbIX Pa3aenos
KOMMeTeHuunn) XUMUN NPU PeELEHN NPOJOeCCUOHaNbHbIX 3a4a4
OriK-2 BNafeHMeM HaBblKaMn XMMNYECKOro aKCNepuMeHTa,
(npodheccunoHanbHble CUHTETUYECKMMM N aHANIUTUYECKUMUN METO4aMU MONy4YeHNs n
KOMMeTeHuunn) nccnenoBaHUs XMMMYECKNX BELWECTB U peakunia
OrK-3 CMOCOBHOCTBIO MCMONb30BaTb TEOPETUYECKNE OCHOBDI
(npodbeccmoHanbHble oyHOaMEHTaNbHbIX Pa3fnenos MaTeMaTukm N oU3NKKM B
KOMMNeTeHuunm) npodpeccnoHanbHON OeaTeNbHOCTH
Ol1K-6 6
(NDOKOECCHOHANTbHbIE BnageHnem HOpMaMVI6TeXHVIKVI €30MacHoOCTN N yMeHne
KOMMETEHLINM) peann3osartb Ux B nabopaTopHbIX U TEXHONOMMYECKUX YCNOBUSX
MK-3 BNageHneM cUCTeMoin doyHaaMeHTanbHbIX XUMUYECKUX NOHATUIA
(npodhbeccmoHanbHble N METOO0M0MMYECKNX aCNeKTOB XUMUN, (OOPMaMmn 1 MeTodamm
KOMMNeTeHunm) Hay4YHOro No3HaHus
K-4 CNOCOBHOCTBLIO NPUMEHSATb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(MpoCpeccroHanbHbIe 3aKOHbI Npu 0bc F;Kﬂ,eHVII/I NONTyYEeHHbIX pe3ynbTaToB !
KOMMeTeHuunn) P y y pe3y
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNoCOBHOCTbIO npmo6peTaTb HOBbl€ 3HAaHNA C NCMOJIb3OBaHNEM

Lncpp komneteHLUN

MK-5 COBpPEMEHHbIX HAay4YHbIX METOLOOB 1 BlaneHne MM Ha YPOBHE,
(I'IpOdf)eCCI/lOHaﬂbele HeobxoauMoM Ans peweHnsd 3anayd, nMerowmnx
KOMI'IeTeHLI,I/lI/I) eCTeCTBeHHOHay4YHO€e coaepxXaHne N BO3HUKarwWwmx npu

BbIMONHEHNN NPOGECCUOHANBHbBIX COYHKLINIA

CNOCOBHOCTBIO NCMONBb30BaTb OCHOBHbIE 3aKOHOMEPHOCTM
MCK-1 XNMU4YECKOM Haykn 1 (PyHAAMEHTaNbHbIE XUMUYECKUE MOHSTUS
B MPOdpeccnoHanbHOn AesaTeNbHOCT B COOTBETCTBUN C
BblBpaHHO cneunanvsaunei

BNnafgeHneM HaBblkaMn XMMNYECKOro 3KCNepumMeHTa, OCHOBHbIMU
NcK-2 MEeTOoaamu Noy4eHNs 1 NCCNEA0BaHNA XMMUYECKIX BEWeCT.,

NCNONb3yeMbIMU B MPOMPECCUOHANIbHOW OEATENbHOCTU B
COOTBETCTBMU C BbIOpaHHO cneunansaunei

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

MECTO XMMUKO-CMeKTPanbHbIX METOLOB B COBPEMEHHOW aHANNTUYECKON XUMUN, TeopeTu4eckune
ocHoBbl AAC 1 ASC n hakTopbl, BAXSIOIWLME HA BENNYMHY aHANUTMYECKOrO CurHana B 9Tux Metogax

2. IONXeH yMeTb:
onpeneneHne aneMeHTHoro coctasa ¢ ucnonb3osaHvem AAC n ASC no ctaHOapTHbIM METOOUKAM.
3. OnXeH BnageTb:

mMeTogonorven Bbl60pa XNUMUKO-CMNEeKTpalbHbIX METOOUK MPW aHaNn3e pa3/InyHbIX O6beKTOB,
HaBblKaMWn X NPUMEHEHUA Ha NpaKTuke

4. nONXeH OEeMOHCTpUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

BNnanetb Metogamim 6e3onacHoro O6paIJ.l,eHI/I$I C XmMmm4yeCkKnMn matepmanamm ¢ y4eTtom mnx
Pr3nNYecknx n XMmMn4eckmnx CBOWCTB, 6bITb CNOCOOHBIM npoBOAONTb OLUEHKY BO3MOXHbIX PUCKOB

4. CTpyKTypa u cogepxaHve AUCLUUMNIUHBI/ MOoayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMAUHBI 3a4€eT B 8 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO 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 - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucumMnInHe/ Moaynio
TemaTnyeckum nnaH oUCUUNAUHBbI/MOAYNA

Buabl n yachbl
Paspen ayautopHon paborTbl,
Hepens MUX TPYA0EeMKOCTb Tekywye dhopMbi
N .D.VIIC\:,IL‘I.)VJIJ‘I';;"IIII;I'HbI/ CemecTp cemecTpa (B yacax) KOHTpons
neKu““”PaKTVl“eCKMeHaﬁopaToprle
3aHATUSA paﬁoTH

Tema 1. BBepoeHue B
1. [Teopuio aTOMHbIX
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4. [leTekTopbl ONTUYECKOro n3nyyeHns. [letekTopbl, OCHOBAHHblE HA BHEWHEM POTO3dpeKTe.
doToapdekT. OCHOBHbIE 3aKOHbI POTOahpekTa. KpacHas rpaHuua potoadodekta. BakyyMHbin
0OTOSNEMEHT, ero NPUHUMN OEeNCTBUSA N YCTPONCTBO. POTOINEKTPOHHbIE YMHOXMTENN. PAKTO-PbI,
BNUAIOLWME HA YYBCTBUTENbHOCTb U YPOBEHb LWYMOB (DOTO3NTIEKTPOHHbBIX YMHOXUTENEN.
[MonynpoBOOHNKOBbIE OETEKTOPbI ONTUYECKOro N3MYyYeHUs, X OCHOBHbIE XapaKTepPUCTUKK -
4yBCTBUTENBHOCTb M cnekTpanbHas obnactb. Potoanonbl. PotopesncTopbl. MpuemMHmku
3NEeKTPOMarHUTHOro n3nyyeHus, obnagatlme NPOCTPaHCTBEHHBIM paspeweHneM. PoToNNacTUHKN.
OcHoBbl dooTorpagouyeckoro npouecca. dotoanoaHble NuHenkn. Mpubopbl ¢ 3apsaa0BO CBA3bIO.
MepcnekTrBbl MCNONb30BaHMS KOMOMHALMW NONMXPOMATOP - AETEKTOP C MPOCTPAHCTBEHHbIM
paspelleHnem nNpu co3aaHnm HoBbIX NPUOOPOB.

Tema 5. MeTo, SMUCCUOHHOW (POTOMETPUN NNAMEHMN.
NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

5. MeTog amMuccrnoHHOM choToMeTpun nnameHn. bnok-cxema nnameHHbIx oTomMeTpos. lNMpouecc
OOpPMMPOBAHNS aHANMTUYECKOro CUrHana B SMMUCCUOHHON oOTOMETPUM nnaMmeHun. MNo-mexu.
NonHnzaums. ObpasoBaHune TpynHonety4ux coneir. ObpasoBaHne TpyaHONETY4YNX OKCHLO0B.
CnekTpoxummyeckme bydoepbl. MeTponornyeckne xapakTepucTnk SMUCCUOHHO DOTOMETPUN.

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

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

6. KonnyecTBeHHbIA cnekTpanbHbli aHann3, MeToabl ONpeneneHns KOHUeHTpauuii, ctTaHaapTbl Ans
CMeKkTpanbHOro aHann3a, OCHOBHblE METPONOrMYEcKMe xapakTepuctukn. Cnektporpadonyeckuii
aHanua. Meton ASC-UCT1. YctpoiictBo ASC-UCIT cnektpomeTpoB. MeTponornyeckue
XapakTepucTukn Metoaa.

Tema 7. ATOMHO-a6COpPOLMOHHbBIN CNEeKTPaNnbHbIA aHaNu3.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

7.ATOMHO-abCcOPOLMOHHbI cnekTpanbHblil aHanm3. OcobeHHOCTN abCcopPOLMOHHbBIX aTOMHbIX
cnek-TpoB. JInHun ®dpayHrodepa. Victopusa cospgaHua metona AAC. MNpasmna Yonwa. NcToYHMKK
n3nyy4eHns 8 AAC. YCTPOMCTBO 1 NpuHUMN paboTbl namnbl ¢ nonbiM katonom (JICIM). CnekTp
nanyyvenuns J1CI. BeicokoyacToTHble rasopaspsaaHbie namnbl. AAC ¢ nhameHHOn aToMmnaaumnei.
Wenesas ropenka B AAC. lNnameHa, ucnonbdyemble B AAC. Nomexu B nnameHHoin AAC.
Cnek-Tpoxumnyeckme bydpepbl ans nnameHHon AAC.

naboparopHas paborta (12 yaca(oB)):

1. ATOMHO-abCcopOUMOHHOE OnpeneneHne TAXeNbiX METANNIOB (MeAK, UMHKA U KaAMUS) B CTOYHbIX
Boaax. Mpnbop AAS-1 2. AToMHO-abcopbLMOHHOE onpeaeneHne TSXenbix MeTannos (Meam un
uMHKa) B NuTbeBoM Boge. Mpubop C-600.

Tema 8. dnekTpoTepMmnyecKkme atoMmmsaTtopbl B aTOMHO-ab6COpOLMOHHON CNEKTPOCKONMUM.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

8. dnekTpotepmmyeckune atommsartopbl B AAC. Mpadutosas kioseta JIbeosa. Neub MaccmaHa.
Pe-XxunMbl paboTbl 9NeKTPOTEPMNYECKOro atoMmnaaTtopa. VicnapeHue, MuHepannsaunsi, atToMm3auus,
BblCOKOTEMnepaTypHas o4nctka. lNMomexn B AAC ¢ anekTpoTepMUYECKO aTOMU3aumnei.
HecenektneHoe nornowexmne. KomneHcauns HecenektmeHoro nornowexns 8 AAC. [enTtepuresnbiit
KOPPEKTOP HECENEeKTUBHOrO rnornoweHns. Koppektop HeCENeKTUBHOIO MOrnoweHNs, OCHOBaHHbI
Ha adpdpekTe 3eemaHa. AAC € NCTOYHMKOM HEMPEPBLIBHOMO CNEKTPA.

naboparopHas pabora (10 4yaca(oB)):

3. AToMHO-abcopbLMOHHOE onpeaeneHne TAXeNblX METANNIOB B AOHHbIX OTNIOXEHMSAX U MOYBE.
Mpunbop OPC-458 C 4. CnekTpanbHoe onpeneneHne cogepxanns meam B consix. Mpubop AAS-IN,
C-302.

Tema 9. Mewarouime BNMSIHUS B aTOMHO-CNEKTPanbHbIX METO4aX U CNOCO6bl NX YCTPaHEeHUS.
JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
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9. NeHepaums netyunx rnapuaos B AAC. MmapuaHbie reHepaTopsl. MNpouecc 06pa3oBaHUs NeTy-4mx
rmgpuoos. OnpegeneHne pTyTm METOO0M XONOAHOro napa. AHanu3artopbl PTyTW, OCHOBaHHbIE Ha
9TOM npuHumne. CoBpeMeHHbIE aTOMHO-CNEKTPaNnbHble MeTOObl NEPCNEKTUBbLI, HANPaBNEHNS
pasBUTNS METOAOB, COBPeMeHHble Npubopbl. AAC ¢ MCTOYHMKOM HEMPEPbLIBHOIO CrekTpa.
XVMUKO-CrekTpanbHble METOAbI OrpeneneHns oTaenbHbix anemeHToB. 10.[ eHepaumnsa netyymx
rmapninos B AAC. MmapuaHble reHepatopbl. [pouecc obpas3oBaHns NeTy-41x rmapuaoB.
OnpegneneHve pTyTM METOAOM XONOAHOro napa. AHanna3atopbl PTyTU, OCHOBAHHbIE HA 3TOM
npuHumne. CoBpeMEHHblE aTOMHO-CNEKTPanbHble METOAbI NePCNEKTUBLI, HANPaBNeHNs Pa3BUTUS
MEeToA0B, COBPEMEHHble Npunbopbl. AAC C UCTOYHUKOM HEMPEPBLIBHOMO CHeKTpa.
XVMUKO-CrekTpasbHble METOObI ONpefeneHns oTaesNbHbIX 3/IEMEHTOB.

Tema 10. Kpyrnbiii cton. XMMUKO-cnekTpanbHblie MeToAbl onpenenieHns oTaeNbHbIX
3N1eMEHTOB.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
Kpyrnbiin cton. XuMnKo-cnekTpanbHble MeToabl onpeaeneHns oTaeNbHbIX 9N1EMEHTOB.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Ctpanuvua 8 us 14.

Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:LZ?:;EESE
AducumnnuHel pcemecrpa pabortbl (B yacax) 260Tbi
CTYyAOEeHTOB P
Tema 1. BeegeHue B noAroToBka noMalHee
. [Teoputo aToMHbIX 8 1 JomallHero 2 3anaHme
CMNEeKTPOB. 3apaHug
Tema 2. AToMHas noAroToBka OMaWHee
. [aMuccrmoHHas 8 2 JOoMallHero 2 3anaHve
CMNEKTPOCKOMUS. 3apaHusg
Tema 3. OcHOBHble
noaroToBK
y3/bl NpMbopPOoB ans 8 3 ugﬂa?uSerc? 5 JomalHee
" |ASC. MoHoxpomatopbl. 3ananms 3apaHue
[MpreMHUKM N3nyyeHns.
Tema 4. Cnocobsl
perncTpaumnm cnekTpos
(BU3yanbHbIA,
o noaroToBK
boTorpagonyeckuia, 8 4 ﬂgﬂ a?ug erg 2 JomallHee
" |doTO3NEKTPUYECKIUIA). 3ananHs 3apjaHve
OcCHoOBHblE
XapakTepucTukmn
POTONPUEMHUKOB.
Tema 5. MeTog noaroToBka K
. [SMUCCNOHHOM 8 5  |KOHTpOnNbHOM 2 KZ%LEZ”bHaH
OOTOMETPUN NNIAMEHM. paboTte P
Tema 6.
KonnyecTBeHHbIN
cnekTpanbHbI aHanus,
MeTon
y noaroToBK
aTOMHO-3MUCCUOHHOW 8 6 ugﬂa?ugerg 5 nomalHee
" |cnekTpockonuu ¢ sanaHms 3apaHue
WHOYKTUBHO CBSA3BHHOW
nnasmon (ASC-UCI).
AnnaparTypa,
BO3MOXHOCTM MeToa.
Tema 7. no4AroToBka
. |ATOMHO-abcopObLUMOHHbI] 8 7  |oomauwHero 8 ggx::lm"'ee ©
CnekTpanbHbI aHanus. 3apaHug
PervcTpaLmoHHblii Homep 733617 PAEKTPOHHDIH
B0l VHUBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky



Mporpamma gucumnnuHel "XuMmnkocnektpanbHble Metoabl”; 04.05.01 ®dyHaamMeHTanbHas v NpuknagHas XMMus; OOUEHT, K.H. (AOLEHT)
MapuasaHos A.P.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 8.
onekTpoTepMuyeckmne
NnoAroToBka K o
8. |atomMmnsaropsbl B 8 8 nggMo or? oc 6 YCTHbIA ONpOoC
aTOMHO-abCcopOLMOHHO y y onpocy
cnekTpockonuu.
Tema 9. Mewarouwme
BNSHNS B noaroToeka
9. |aTOMHO-CreKTpasnbHbIX 8 9 JOoMallHero 2 ggzaaﬁ;eee
MeTodax 1 crnocobbl Ux 3aaHus
YyCTPaHEHWS.
Tema 10. Kpyrnbiia cTon.
XMUKO-crekTpanbHble NOAroToBKa K
TBOpYECK
10.|MmeTOObI ONpeneneHuns 8 10 [TBOpuYeckomy 2 3 ac;)LF;H?ACe 0e
OTAENbHbIX 3/1IEMEHTOB. 3a4aHuio
Wtoro 30

5. ObpasoBatesibHble TEXHONIOrUK, BK/IKOYaA UHTEepaKTUBHbIe hOpMbl 0OyUeHUs
KOMMbIOTEPHbIE NPEe3eHTauum nekuuni;

NHTEPaKTMBHbIA ONpoC no pasgenam 1-4

WHTEPaKTUBHbIN onpoc no pasgenam 5-10;

Kpyrnbivi cton no pasgeny 10

MpoBeneHne nabopaTopHbiX paboT.

MepeyeHb nabopatopHbIx paboT:

1. ATOMHO-ab6CcopOUMOHHOE ONpeeneHne TAXeNbiX METaNIoB (Meau, UMHKa U KaaMUs) B CTOYHbIX
Bonoax. MNpunbop AAS-1

2. ATOMHO-abCcopbLUMOHHOE ONpeaeneHne TSXenblX MeTannoB (Mean 1 LMHKa) B NMTbLEBOW BOAE.
Mpubop C-600.

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

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

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOsITe/IbHOWU paboThl CTYAEHTOB

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

MpaBnna oT6opa, OCHOBHbIE XapPaKTEPUCTMKN YPOBHEN SHEPTUM, CNEKTPaNbHON NMHUN. OCHOBHbIE
3aKOHOMEPHOCTM NIMHENYaTbIX CNEKTPOB. 3aKOH CMEKTPOCKOMNMYECKOro CMelleHns. BosbyxneHne
NNHEeNYaTblX CnekTpoB. VIHTEHCMBHOCTb cnekTpanbHbIX NMHWIA. LLinprHa cnekTpanbHOM NNHUN.
EcTecTBeHHOE ywmpeHne (ECTECTBEHHAS WPUHA CNEKTPaNbHbIX MMHWIA). YwunpeHue, obycnoBneHHoe
adbdbekToM Honnepa. YwmnperHne, obycnoeneHHoe adodpekTom SlopeLa.

Tema 2. ATOMHasi 3MMCCUMOHHasA CNeKTPOoCKonus.
JoMallHee 3agaHune , NpuMepHble BONpPOCHI:
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NcTouHmku atommsauum n Bo3byxaeHust cnektpa (nnamsi, gyra, uckpa, MHAYKTUBHO CBSI3aHHAS
nnasma, nasepbl, lamnbl C NONbIM KaToaoM). MpurotoBneHns Npob 4ns aTOMHO-CNEKTPaNbHOMo
aHanma

Tema 3. OcHoBHbIe y3nbl npubopos ans A3C. MoHoxpomMaTtopbl. PpUeMHUKN N3nydYeHus.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

YCTpoiicTBO MOHOXpOMaTopoB.Pa3peluatowas cnocobHocTe MOHoXpoMaTopoB. Cxema HYepHu -
TepHepa. MonnxpomaTopbl. BakyyMHble choToanemeHTbl. CnekTpanbHble npubopsl, napameTpbl
cnekTpanbHbIX NPUOOPOB, OCHOBHbLIE XapPakTEPUCTUKMN.

Tema 4. Cnoco6bl perucTpauumn cnekTpoB (BU3yanbHbi, ooTorpacomyeckum,
cdotoanekTpuyeckmni). OCHOBHbIE XapaKTepUCTUKMN ¢poTonpruemMHNKOB.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

DOTO3NEKTPOHHBIE YMHOXUTENN. DoTOAMOAbI. [TPUEMHMKN N3Ny4eHNs C NPOCTPAHCTBEHHbIM
paspeleHneM. Mprnbopbl ¢ 3aps00BOM CBA3bI0. KayecTBEHHbI CNeKTpanbHbIl aHann3.

Tema 5. MeTo i, SMUCCUOHHOW (POTOMETPUN NNAMEHMN.
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:
KoHTponbHas pabota no pasgenam 1 - 4

Tema 6. KonuyecTtBeHHbIN cneKkTpanbHbin aHanu3, Meton aTOMHO-3MUCCUOHHOM
CMEeKTPOCKONUU C MHAYKTUBHO CBA3BHHOW nna3mon (ASC-UCIHT). Annapatypa, BO3MOXHOCTHU
mMeTopna.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

KonnyecTBeHHbI CﬂeKTpaﬂbeII7I aHann3, MeTodbl onpeneneHns KOHLleHTpaLlMVI, CTaHOapThbl On4
CMNekKTpanbHOro aHann3a, OCHOBHble MeTpoiorn4eckne XxapakTepucTmkun. [Mna3ma Kak MCTOYHUK
BO36y)K,EI,eHI/I$| OnNTN4EeCKnX CrneKTpos B aToMHOMN CMEeKTPOCKOMnn. |/|H,D,yKTI/IBHO-CB$|33.HHa$| nnasma,
XapakKTepucTunkun. AnnapaTypa, BO3MOXHOCTW MeToda.

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

Mpaeuna Yonwa. Atommsatopbl B AAC. lNnameHHble atommsatopsl. Wenesas ropenka 8 AAC.
Mpouecchl, nponcxoasiume B nnameHu. Momexn B AAC. Cnektpoxummuyeckne bygoepbl B AAC.

Tema 8. dnekTpoTepMmnyecKkme atoMmsaTtopbl B aTOMHO-ab6COpOLMOHHON CNEKTPOCKONMUM.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

YCTpOCTBO aNeKTpoTepMMYECKMX aToMm3aTopoBs. ['pagutosas kioseTa JlbBosa. Neyb MaccmaHa.
TeMnepaTypHbIi PeXnM aNeKTPOTEPMUYECKUX aTOMU3aTOPOoB. KioBETbI C NPOAONBbHBIM M MOMNEePEeYHbIM
HarpesoM. [eHepaums netyumx rugpunos B AAC. OnpeneneHve pTyT METOA0M XON0AHOro napa.

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

[Tomexn B aTOMHO-CMEKTpanbHbIX MeToAax (CrnekrpasnbHble, NOHU3AaUWOHHbIE, B KOHAEHCMPOBAHHOM
hase, B ra3oBon pase, HeCenekTMBHOE NornoweHne ceeta, camornornoweHue 1 1.4.). KomneHcaums
HecenekTnBHoro nornouweHms 8 AAC.

Tema 10. Kpyrnbiii cton. XMMUKO-cnekTpanbHblie MeToAbl onpenenieHns oTaeNbHbIX
3N1eMEHTOB.

TBOpYECKOoe 3aaaHune , NpuMepHble BOMPOCHI:

COBpeMeHHbIe ATOMHO-CMNeKTpanbHble METOObl aHaNM3a. OCHOBHbIE TEHOEHUMN B rlpV|6op00Tpoeva|
Onsa onTnyeckom CnekTpockonun.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
CAMOCTOATENBbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneaytowme suabl paboT:

- N3y4eHMe TEOPETMHECKOr0 NEKLIMOHHOrO Matepuana, NnoAroToBka K UHTepakTMBHOMY OMNpPOCY Mo
mMarepuanam nekuui;

- NnpopaboTka TeopeTMYEeCckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs U OOMNOAHUTENbHAS
nutepartypa);
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- NOAroTOBKA K TEKYLMM NPOBEPOYHBIM TECTAM W KOHTPONbHOMN paboTe, Kak TeopeTn4ecKoro
matepuana, Tak v npakTndeckmnx pabor;

- NOAroToBKa K 3a4erTy.

Bonpochkl kK KOHTpONbHON paborTe.
MpaBuna otbopa, OCHOBHbIE XapakTEPUCTMKM YPOBHEN SHEPTUN, CNEKTPANBHOWN NNHNW.
OCHOBHble 3aKOHOMEPHOCTU NIMHENYaTbIX CNEKTPOB. 3aKOH CNEeKTPOCKONNYEeCKOro CMeLeHuns.

BosbyxaeHve nuHenyatbix CnekTpoB. VIHTEHCUBHOCTb cnekTpanbHbIX MnHWiA. WnpuHa
CnexkTpanbHOW NUHUN.

EcTtecTBeHHOE ywmpeHne (eCTeCTBEHHas WUpPUHA CnekTpasnbHbIX MUHURA). YWwunpeHue,
obycnosneHHoe agodpekTom Lonnepa. YwupeHue, obycnoeneHHoe acpdpekToM Jlopeua.

lMnamsa Kak UCTOYHUK BO3OYXAeHUS cnekTpoB. OCHOBHbIE XapaKTEPUCTUKN MNNaMEH.
Jlyra noctosiHHOro n gyra nepemMeHHoro toka B ASC.
MHoykTmBHO cBsidaHHas nna3ma. Cnektpometpbl MCI ASC.

MoHoxpomaTopsbl. ucneprupytowme yctponctea. dakTopbl, BAMAIOWME HA paspeLlatoLas
CNOCOBHOCTD.

Monuxpomatopsbl. Kpyr PoynoHaa.

MpuneMHukn nanyveHms. CnektpanbHble Npnbopbl, NapameTpbl CNekTpanbHbIX NPOOPOB, OCHOBHbLIE
XapakTepPUCTUKMN.

OBPA3EL| BUNETA K KOHTPOJIbHOW PABOTE

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

9N1eKTPOTEPMUYECKNE aTOMUI3ATOPbI, MHOYKTUBHO CBA3aHHAs NiasMa, nasepbl, namribl C Mosbim
KaToOom).

2. dnekTpoTepmmyeckune atommsartopbl B AAC.

Mpumepbl BONPOCOB KOMMbIOTEPHOrO TECTUPOBAHNS.

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

- Yonuw

- ®payHrogoep

- Caxa

- Knpxrop

Kakow T1n ywmnpeHns cnekTpanbHblX MMHUA B aTOMHbIX CNEKTpax 3aBUCUT OT AaBneHuns?
Honnepoeckoe

IlopeHuesckoe

EcrtectBeHHOe

Kakne dpakTopbl MOHUXAIOT aHANMTUYECKMIA CUTHAN B NIaMeHHOM hOTOMETPUN?
NoHM3aumns

camornornoueHve

yBENYEHNE CKOPOCTN pacnbliieHNs

yBENNYEHNE TEMMEPATypbl NaMeHu

Kakoe 13 nepeyncneHHbIx NnameH nmeet Hanbonee
BbICOKYIO Temneparypy?

aueTuneH - BO3ayx

nponaH-6yTaH - BO3ayx

MeTaH - BO31yX

aueTunneH-3akucb asota

Kakue nctouHukmn nanyyveHms ucrnonbadytorcs 8 AAC?

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 733617 5AE
CrtpaHnua 11 n3 14. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnuHel "XuMmnkocnektpanbHble Metoabl”; 04.05.01 ®dyHaamMeHTanbHas v NpuknagHas XMMus; OOUEHT, K.H. (AOLEHT)
MapuasaHos A.P.

Jlamnbl HakanneaHms

Bblcoko4acToTHble radopa3psiaHbie Namnbl

JNlamnbl ¢ NONbIM KaToI0M

Iazepol

Kakoii dbakTop MMeeT pelwatolee 3Ha4yeHne npu Bolbopa Matepuana ootokatona onst BakyyMHbIX
OOTO-311EMEHTOB?

Temneparypa nnaBneHns

paboTa BbIxo4a anekTpoHa

CPOACTBO K 9NEKTPOHY

panuyc atoma

Bonpochkl ons camocTosTenbHo paboTbl U NOArOTOBKM K 3a4eTy.

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

2. OCHOBHble 3aKOHOMEPHOCTU NMHeYaTbIX cnekTpoB. duarpamma MpoTtopuaHa.. BosbyxaeHne
NNHEenyaTblX CNeKTPOoB.

3. VIHTEHCMBHOCTb cnekTpanbHbiX NMHWiA. lnprHa cnekTpanbHOM NMHUKM B aTOMHbIX CMEKTpax.
EctectBeHHas wmpuHa cnekTpanbHo NMHMK. YiwmpeHue, obycnosneHHoe acpdoektom onnepa.
Y napHoe ywmpeHue.

4. \CTOYHUKM BO3DYXAEHMS cnekTpa ( nnamsi, oyra, Uckpa, MHAYKTMBHO CBS3aHHas nnasma,
nasepsbl, namrbl C rMosibiM KaToO0M).

5. CnekTpanbHble Npubopbl, NapaMeTpbl CEKTPabHbIX MPUOOPOB, OCHOBHbIE ONTUYECKNE
xapaktepucTukun. CeetocounbTpbl. ducneprupytowme anemMeHTbl. MoHOXpoMaTtopbl.

6. Cnocobbl perncrpaumm cnekTpos (BU3yanbHbli, pOTOrpadmnyeckmii, oToOaNEKTPUYECKIIA).
OCHOBHbIE XapaKTePUCTUKN DOTONPUEMHNKOB. POTOINEKTPOHHbIE Npeobpasdosaten. MpreMHNKK
N3y4eHNs C MPOCTPAHCTBEHHbIM PaspeLeHneEM.

7. Konn4yecTBEHHDIN CI'IeKTpaﬂbeIﬁ aHanna, MeTobl onpegeneHns KOHLI,GHTp&Ll,I/IVI, CTaHOapThbl Oonsd
CrneKTpanbHOro aHannaa, OCHOBHbIE METPOJIOrM4eCKne XapakTepucTnkun Wymbl B

CMNeKTpanbHbIX METOOAX.

8. ATOMHO-abCOopPOLUMOHHbIV cnekTpanbHblii aHanns. Atommaatopbl B AAC. Bo3aMoxHoOCTH,
NOCTOMHCTBA, HeJoCTaTKnN, METPONOrnyeckme XxapakTepucTuku.

9. Mewatowme BAUSIHAS B aTOMHO-CNEKTPanbHblIX METO4AX U CNOCO6bl UX YyCTPpaHeHWs
(cnexkTpanbHble, NOHN3ALNOHHbIE, B KOHAEHCUPOBAHHOM (pase, B ra3oBom (pase, HECENEKTUBHOE
nornouleHne ceeTta, camonornoweHne n 1.4.).

10. CoBpeMeHHble aTOMHO-CNeKTPasbHble METOAbI NEPCNEKTVBLI, HANPaBNEHNS Pa3BUTMS METOAOB,
COBpeMEHHble NprbopbI.

OBPA3EL BUJTIETA K 3AYETY

Bunert

1. BBeneHve B TeOpUI0 aTOMHbIX CNEKTPOB, Npasuna 0téopa, OCHOBHbIE XapakTEPUCTUKM YPOBHEN
SHEepruu, CNekTpanbHON NUHNK.

2. ATOMHO-abCcOopPOLMOHHbIV cnekTpanbHbli aHanma. MNMnameHHble atommnaaTtopbl B AAC.

7.1. OcHOoBHas nuTteparypa:

1. Mapndp3siHoB A.P. SMuUccroHHas poToMeTpms nnameHn n atoMHo-abcopbumoHHas
CMEeKTPOCKOMNMS: aNeKTPpoHHoe y4ebHoe nocobre ans ctyaeHToB / KasaH. roc. yH-T, X um.
A.M.BbyTneposa, kap. aHanutudeckon xumun / A.P. Mapudp3sHos. - KasaHb: M3a-8o KasaH. roc.
yH-Ta,- 2009. - 94 c.

Pexwum pnoctyna: http://old.kpfu.ru/f7/docs/garifzyanov.pdf
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2. OCHOBbI aHaNIMTUYECKOWN XMMUWK: B 2 TOMaxX: y4ebHUK NS CTYOEHTOB BbICLIMX y4ebHbIX 3aBeaeHWA,
oby4varoWwmxcs No XMMM4YecknM HanpaeneHusm / non ped. akag. HO.A. 3onoTtoea.?5-e nsg.,
ctep..?Mocksa: Akagemus, T. 2.72012.7407 c.

3. XebeHTtseB A. . AHanntuyeckas xmmms. Xvmmmyeckne metonbl aHanmaa: Yueb. noc.
[OnekTpoHHbIN pecypc] / A.N. XebeHTtses, 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. Bacunbesa, B./. CnektpanbHble meToabl aHann3a. [paktnyeckoe pykoBOACTBO [DNEKTPOHHbIN
pecypc] : y4uebHoe nocobue / B.W. Bacunbesa, O.®. CtosiHoBa, L.B. lkyTnHa [n op.]. ? SnekTpoH.
naH. ? CI16. : NaHb, 2014. ? 413 c. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50168 ? 3arn. ¢ akpaHa.

5. XebeHTsieB A. V. AHannTtnyeckast xumusi. Mpaktmkym: YuebHoe nocobrne[dnekTpoHHbIin pecypc] /
AWN. XebeHTsies, A.K. XepHocek, N.E. TanyTb. - M.: HALl NHD®PA-M; MH.: HoB. 3HaHue, 2013. -
429 c.

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

7.2. JlononHuTenbHasa nuteparypa:

1. Ckopckas, O.J1. Metoabl 1 cpeacTea aHaNMTUYECKOro KOHTPONS MaTepranos:
aTOMHO-3MUCCUOHHBIN CNEKTPasbHbIA aHann3 [OnekTpOoHHbIN pecypc] : y4ebHoe nocobue / O.J1.
Ckopckas, B.A. dunnykmHa. ? 9nekTpoH. gaH. ? M. : MUCWUC, 2015. ? 54 c. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=69745 ? 3arn. ¢ akpaHa.

2. dunnyknHa, B.A. MeToabl 1 cpencTea aHaNIMTUYECKOro KOHTPONS MaTepranos:
aTOMHO-3MMUCCUOHHBI CnekTpanbHbI aHann3: nabopaTopHbIil NPakTUKYM [DNeKTPOHHbI pecypc] : /
B.A. ®ununukumHa, 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.AHanntuyeckas xmmus: npobnemsl 1 noaxonbl: B 2 7./ pen.: P. KenbHep, X.-M. Mepme, M. OT170,
. M. Bunomep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] noa 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. 3onotoea.?M.: Mup: ACT,T.
2.72004.7728 c.

7.3. UHTepHeT-pecypcCbl:

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

ATOMHASA CMNEKTPOCKOINUSA: 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 oUCLUMIUHbBI(MOOYNS)

OcBoeHve oncunnnvHbl "XuMnkocnekTpanbHble MeToapl" npegnonaraet UCNonb3oBaHmne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

KoMnNbloTEPHBIR NPOeKTop
[MakeT nporpamMm KOMMbIOTEPHOr0 TECTUPOBAHNS MO aHannTnyeckom xmmmm "Analex-2009".
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO u yyebHbIM nnaHom no

cneumanbHocTn: 04.05.01 "®yHoameHTanbHas n npuknagHas xumms" n cneunannsaumm
AHanutnyeckas Xumms .
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