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PaGouas mporpaMma MHCHMIUTHHBI «AHATHTHYECKAH aTOMHO0-20cOpOIIOHHA
ciexTpocKomus» JUis O0ydJarommMxcs 10 HANpaBJICHUIO noaroropku  04.04.01  Xumus
(Maructepckas — [porpamMma. XuMmusi), CocTaBleHa Ha  OCHOBaHUM denepabHOTO
FOCYZAPCTBEHHOr0 06pa3oBaTEIBHOTO CTaHZapTa BBICIIETO 00pa3oBaHUs — Marucrparypa Io
HAIPABJICHAIO ITOATOTOBKH 04.04.01 Xumusi, yTBEpIEHHOro mpHKa3oM MUHHCTEPCTBA
oGpasoBanmsl ¥ HaYKH PoCCHHCKOH ®epeparmu ot 13 mons 2017 r. Ne 655 (c u3M. H JOIL),
[lopsmka OpraHM3allud M OCYIICCTBICHHA 06pa3oBaTeNbHON  NEATENBHOCTH IO
06pa3oBaTe/bHBIM IIPOrpaMMaM  BBICIIETO oGpasopaHust — TporpaMmaM OaxanaBpuara,
nporpaMMaM  CIENUaNMTeTa, IporpamMmaM — MaricTparypel, YTBEPXKIEHHOIO  MPHKa30M
MHHACTEPCTBA HAyKH B BBICIIErO 00pa3OBaHUS Poccniickoiit ®enepamun ot 06 anpens 2021 r.
Ne 245 (c u3M. H J0IL), B COOTBETCTBHHU C y4eOHBIM IIAHOM, YTBEPKICHHBIM Y4eHbIM COBETOM
®I'BOY BO «JlorI'Y» mis Habopa 2024 rona.

PazpaboTuuk:
3aBeyIOLINH Kadenpbl aHAJIMTHYECKON XUMUH,

J-p XHUM. HayK, npod. d&/ A.C. AnemacoBa

Pabouyas nporpaMma onobpeHa Ha 3aceflaHiy Kadeapsl AHAJIUTHYECKOH XHMHH
IIpotokon ot 26.03.2024 r. Ne 13

3apeyrommii kadeapon @Qe,,,/- A.C. AremacoBa
COI'’JTACOBAHO: /

Jlexan xumugeckoro QakybTera - W C.I'. baxtux
28.03.2024 r.

VyeGHO-METOIMUECKas KOMUCCHS XMMHUECKOTo (aKyibTeTa
[Ipotokon ot 27.03.2024 r. Ne 2
TIpencenaresb

P.U. JIpira

PyKOBOAHTENb OCHOBHOH npodeccHOHaILHON
o6pazoBaTe/IbHOM TIPOrpaMMBbl,

J-p XUM. HayK, npod. . A.C. Anemacosa
28.03.2024 T. 9{"’4,



1. MECTO JIMCLIUITIJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU
I[TPOT'PAMMBI

1.1. TpeGoBanus K mpeABAPUTEIHHON MOATOTOBKE O0YYAIOUINXCS, MPEALIIECTBYIOIINE
U COIYTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

TUCLUUIUIMHBL TpOrpamMMbl OakajaBpuaTa: aHaJUTUYECKas XUMHS,
XUMHS, OpraHu4decKasi Xumusi, puznyeckast XuMus, Gu3uka.

1.2. JlucuuruiMHel, KypcoBble paOOThl M MPAKTUKH, JJISI KOTOPBIX OCBOCHHUE TAHHOMN
JUCLUIUIMHBI HE00X0AUMO KaK MpeIeCTBYOLIEe:

O3HAaKOMMTENbHAS IPAKTUKA, IE€Jarornyeckas IMpPaKTHKa, HAay4HO-HCCIEIOBATEIbCKAs
paborta, npeUIIIOMHAs IPAKTHKA.

HCOpTraHn4YCCKasa

2. OIIMCAHUME JUCLUITIIMHDBI

2.1.  OOmas xapakTepuCcTHKa

HaunmenoBaHue mmoka3aTens 3HaveHne MoKa3aTens

Ha3Banue o0pa3oBaTenbHOM MPOrpaMMsl 04.04.01 Xumus (Marucrepckas nporpaMmma:

Xumust)

[ucp u HA3BaHKE B COOTBETCTBUH C YICOHBIM
IUIAHOM

b1.B.JIB.1.1 AranmuTudeckass aTOMHO-
a0bCcopOIMOHHAS CIEKTPOCKOITHUS

YacTh 00pa3oBaTeNbHON MPOTpaMMEI BapuaTtnBHas 4acTh: BEIOOp 0Oydaromierocs

KonnuecTBO 3a4eTHBIX €IUHHUL] / BCETO YaCOB 3/108

2.2. Pacmpenernenue 4acoB IO mepuojiaM o0ydeHus
OG6111e€ KOJIUYECTBO YaCOB
= caMoCTOsI-
dopma 2, Q .
5 g JIEKITH- nabopa- | TpakKTH- TEeNBHOMN ®dopma
00yueHus & S BCETO
Y OHHBIX TOPHBIX YeCKHUX paboThI+ KOHTPOJISI

KOHTPOJIb
OuHas 1 1 11 11 - 86 108 3a4eT
OuHO-3a04YHas 1 1 3 3 - 102 108 3a4er

3. LEJU JUCLUIUIAHGI

dopMUpOBaHHE y MarucTpoB (PyHIAMEHTATbHO-HAYYHON M MPAKTHYECKON MOATOTOBKH
M0 TEOPETUYECKUM M MPAKTUIECKUM BOIIPOCAM aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOIHH.

4. KOMIIETEHIIUN OBYYAIOUIETOCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUIA KOMIIOHEHTA OBPA3OBATEJIbHOUM ITPOI'PAMMEBI, UX
NHAWMKATOPEHI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUA

Komnerenuu MHukatopsl Pesynprarer 00ydeHus
[TK-2. [1IK-2.1. Anammsupyer u | [1K-2.1.1. 3Haer OCHOBHBIE JOCTHXKCHHS
Cnocoben 0000111aeT pe3yNbTaThl COBPEMEHHOM XUMHHM B BbIOpaHHOW oOnactu
OCYIIECTBIISATh | MaTEHTHO- HayYHbBIX HHTEPECOB.
KOHTPOJIb nH()OPMAITMOHHOTO [IK-2.1.2. VYmeer pnenatb OOOCHOBaHHBIC
Ka4yecTBa ChIPbs, | MOUCKA 110 TEMaTHKE BBIBOJIBI IO pe3yJbTaTaM aHaJlM3a TEHCHINHA
KOMITOHEHTOB M | IPOEKTa B BBIOpaHHON pa3BUTHSI XUMHYECKOH HAYKH.




BBIITYCKaeMOM
MPOTYKLIUU
XUMHUYECKOT0
Ha3HAYCHMUS,
MIPOBOUTH
[aCIIOPTU3ALUIO
TOBApHOM
MIPOTYKIIUU

00JIacTH XUMUH.

S. [TPOT'PAMMA JJUCHUIIJIMHBI

Hassanue TeMEbl

Kpatkoe conepxanrie TeMbl (BOIPOCH TEMBI)

Pa3nen 1. ATOMHO-
abcopOIMOHHAS CTIEKTPOCKOTIHS
U e  BO3MOXHOCTH  IpHU
oTpeIcIICHUN CJIC/IOB
9JIEMEHTOB.

OO0mue NpPUHIMIBI, SMHUCCHOHHBIC, aOCOpPOLMOHHBIE U
(dayopectieHTHBIC CIIeKTphl. Pe3onancHoe m3nmydenune. OOmas
CXeMa  aHaAJMTUYEeCKOro  mpolecca  HpH  aTOMHO-
abcopOumoHHoM aHanuse. lloryomenue U u3NIyyeHue
SHEPruu CBOOOAHBIMU aTOMaMU. VI3MepeHue MOrIomeHus
cBeTa ATOMAaMH. PacripocTpaHeHHOCTH aTOMHO-
aObCOpOIIMOHHOTO METOJa B AHAIUTUYECKOM MPaKTHKE.
ATOMHO-a0COpPOLIMOHHBIE CIEKTPOMETPHI M KX TOCIHOBEPKa

OpraHaM TOCYIapCTBEHHOH METPOJIOTHYECKOH  CITY:KOBI.
AHanuTHYECKHEe  BO3MOXXHOCTH  aTOMHO-a0COPOIIMOHHOU
CHEKTPOMETPHH. CpaBHuTenpHas OLICeHKa aTOMHO-
aOCOpOITMOHHOTO  METOJa TMPU  OMNPENEJICHUU  CIIENIOB

QJICMCHTOB B IIPUPOJAHLIX U ITPOMBIIIJIICHHBIX 00BEKTax.

Pazpnen 2. IlpunuunuanbHbie
CXEMBI U3MEPEHUH.

OpnHonyueBast cxema IE€PEMEHHOIO TOKAa C CEJIEKTUBHBIM
HCTOYHHMKOM CBeTa. JIByXiy4yeBas cXxema IEPEMEHHOI0 TOKa C
CEJIEKTUBHBIM HCTOYHMKOM CBeTa. ATOMHO-a0COpOLIMOHHBIE
CIEKTPOMETPBI  BBICOKOI'O PAa3peLICHUs C HENPEPHIBHBIM
HCTOYHUKOM CBeTa. MHOrO32JIEMEHTHBIE CXEMbl aTOMHO-
abcopOLMOHHBIX M3MepeHMi. McrouHuku cBera. Jlammbl ¢
MOJIBIM  KaTroAoM. BpicokodacToTHble  0€33JeKTpOHbIE
namnsl. J[Byxpaspsassle gamnsl. Jnoansie nasepsl. Jlammsl ¢
HEIpPEPBIBHBIM CIIEKTpoM. [Inamennas aromuzanus. [lnamena.
I'openku u pacnbuIMTENbHBIE KaMepbl. PU3HKO-XMMHUYECKHE
IpOLIECCHl B IUIEMEHAX C ydacTUEM AaHAINTA. ATOMM3aLUA
CIOCOOOM «XOJIOJHOTO Mapa». XUMHUEcKass M TepMHUecKas
aToMHU3alus pTyTH. ATOMHO-(IyOPECLIEHTHOE OIpE/eIeHue
prytu. Atommsanus ruapunoB. [lomydyeHune ruapuios.
[InameHHas u TepMUYECKast AaTOMUA3ALUS THAPUIOB.

OnexkTporepMuyeckas —aroMmusauus. ['paduroBas  meus.
@opMHpOBaHNE CHTHajJa MOIJIOLIEHNUS M €ro HM3MEpEeHHe.
Xapakrepuctuka HarpeBa. [Ipouenypa paboTsl ¢ rpaduroBoit

neyblo, TeMIepaTypHO-BpeMEHHasi IporpaMmMa HarpeBa
aTOMHU3aTopa. DU3NKO-XUMUYECKUE IIPOLIECCHI B
IEKTPOTEPMUIECKHUX aToOMH3aTopax. [Ipuemnauku

n3nydeHus. Koppekius HECeNIeKTUBHOIO MOIJIOUICHMSI CBETA.
[IpOoTOYHO-NHKEKIIMOHHBIN aHAJIN3.

Paznen 3. Merponoruueckue
XapaKTePUCTUKU aTOMHO-

UyBCTBUTEIHHOCTh, XapaKTEPUCTUYECKAas KOHIICHTpAIUS H
xXapakTepucTuieckass  macca.  CmocoObl  TOBBIICHUS




a0COpOIIMOHHOTO  MeToJa |
CIOCOOBI UX YIyULIECHUS

qyBCTBUTEIBHOCTH. IIpemen  oOHapyxeHus.  CrocoOsb
HaxOXJIEHUS W  CHWXKEHUS  Tpelnena  OOHapYy>KEHHUS.
CxoIMMOCTh U BOCIIPOU3BOAUMOCTD. [Iprembl, mo3Bosidomme
YJIY4UTb BOCIIPOM3BOJMMOCTb. JIMHAMMYECKUN [HaIa30H
rpagyupoBoyHoro rpaduka. [IpaBUIBHOCTH pe3ynbTaTOB
aHaiM3a. [Tpuunnsb CUCTEMATHUYECKUX OIIMOOK,
cnenduuHble 78 aTOMHO-a0COpOIIMOHHOTO  METoJIa
aHaIMn3a.

[lomexu npoBeNEHMIO aHaIM3a B IUIAMEHM MU CHOCOOBI MX
ycrpanenus. Knaccudukanus momex B IJIAaMEHHOM aTOMHO-
abcopOLMOHHON criekTpockonuu. [lomexu nmpu noiaydeHuu u
nepeHoce a’po3oiisi. [lomexu B KOHAEHCUPOBAaHHOHU (aze mpu
UCIIApEHUM 4YacTHUI: TelyioBas OJIOKUPOBKA, XMMHYECKHE
IIOMEXHU, CTPYKTYPHBIE IOMEXHU, KOCBEHHbIE ToMexu. [lomexu
B naporazoBoi (aze. XuMHueCKuil MEXaHU3M aTOMU3ALUU B
rpaUTOBBIX IEYaAX.

Ilomexu B 3JEKTPOTEPMUYECKOM ATOMHO-aOCOPOIIMOHHOM
METOJIE. dusnyeckue IIOMEXH. XuMHYECKUE u
MOHU3AL[MOHHBIC IIOMEXH. CrekTpanbHble  IIOMEXH.
CrnekrpanbHble CelEKTHBHbIE IoMexu. HecenekTuBHbIE
CIEKTPAJIbHBIE MTOMEXU: MOJIEKYJIIPHOE MOIJIOLICHUE CBETA,
paccesstnue  cBeta.  CHCTeMaTH4ecKHME  IMOTPEIIHOCTH,
3arps3HeHue rpaduToBON TPYOKH, PACTBOPOB U IOCY[BI.
O¢ddexkter  mamsaT  rpaduToBO  TpyOkHm. Konnemmws
TeMIIepaTypHO-CTaOUIM3UPOBAHHOM €4 ¢ MIaT(opMoil.
KocBennsie MeTONBI  aTOMHO-aOCOPOIIMOHHOTO — aHaIu3a.
BbiOop onTHUManbHBIX YCIOBUI aTOMHO-aOCOPOLMOHHOIO
onpezaeneHusi. TpeOoBaHUS K YUCTOTE MOCYJbl U PEareHTOB.
XpaHeHHe TpagyupOBOYHBIX pacTBOpoB. ['pagynpoBouHbIE
pacTBOpHBI s opraHudeckux marpuil. IloaroroBka TBepAbIX
npo6 A7 IpSMOTo aHaju3a HeIUIaMEeHHBIM MeToJIoM. PyuHoe
1 aBTOMAaTUYECKOE JO3UpOBaHue Mpod. PacTaruBanue mkansl.
[lonyyeHne TrpagyMpOBOYHBIX  XapaKTEPUCTHK:  CHOCOO
rpaJyvpoBOYHOIO  rpaduka,  CTaHIApTHBIX  J00aBOK,
OTrPaHUYMBAIOIIUX PACTBOPOB.

Pa3nen 4. MeTtognueckue
BOIPOCHI aTOMHO-
a0bCopOITMOHHOTO METOoa
aHanusa

Pazgen 5. XuMuyeckre
PEaKTUBBI B aTOMHO-

a0bCoOpOIIMOHHOM aHAJIU3E.

XUMUYECKHE PEaKTUBBI B aTOMHO-aOCOPOLIMOHHOM aHaJn3e.
Opranuyeckre peakTUBbBI M PACTBOPUTENH B IIAMEHHOM
aTOMHO-a0COpPOIIMOHHON CHEKTPOCKONUHU. KCTPAKLIHMOHHO-
aTOMHO-a0COpOLIMOHHBIN aHAIN3. XUMHUUYecKast MOAU(UKaLus
IpyU  yCTpaHEHMH TOM€X B  aTOMHO-aOCOpPOLIMOHHON
cnektpockonuu.  CopOIMOHHOE  KOHIEHTPUPOBAHUE U
NIEKTPOTEPMHUYECKOE aTOMHO-a0COPOIIMOHHOE ONpeieIeHIe
CIIEZIOB  3JEMEHTOB. XHMMHYecKas MoAu(HUKALMUg NpU

YCTpaHCHUH oMex B aTOMHO-a0COpOIIMOHHOM
cnektpockonuu.  OCHOBHBIE  MPUHIUIBI  XUMHYECKOM
MO (UKAIIH. Oprannueckue 51 HEOpraHU4eCcKue
XUMHYECKHE Moau(pUKATOPHI B MoauduKam

BBICOKOTEMIIEPATYPHBIX MPOLIECCOB 0OPa30BaHUsI CBOOOTHBIX
aTOMOB B  JJIGKTPOTEPMUYECKON aTOMHO-aOCOPOIIMOHHOM
CHEKTPOCKONUHU. MeTauIOKOMIUIEKCHBIE  MOJU(PHUKATOPBHI.
Cmemannbie u KOMOHWHUPOBaHHbBIE XUMHYECKHE
MOIU(PHUKATOPBHI. IlepmaneHTHBIE MOJIU(PHUKATOPBHI.
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Ananutudeckoe UCTIONIb30BAHUE MOAM(UKATOPOB.
Orpanuyenus, HeEIOCTaTKU W  TOOOYHBIE  3(PeKThI
NPUMEHEHHUsT ~ XUMHYECKUX  Moau¢ukaropoB.  CrocoOsl
BBEJICHUA XUMHUYECKUX MoaupukaropoB. HemnpepsiBHas
MOU(DUKAITHS.

Paznen 6. Atomnast abcopOrust
B aHajgM3e [PUPOIHHUX H
IMPOMBIIIJICHHBIX 00BEKTOB.

[lonroroBka  cmekrpomeTpa Kk  pabore. Ilomyuyenue
IpagyupOBOYHBIX XapaKTEPUCTHUK. [TpuroToBnenue
pacTBOpoB ISt IPaJIuPOBKHU: HEOpraHU4ecKue
I'paJlyipOBOYHbIE PACTBOPBI; OPIraHUYECKUE IPATyHPOBOUHBIE
pacTBOpBI; BBEJCHHE B PAaCTBOPHl MATPHUHBIX KOMIIOHEHTOB
1po6. IIpoGonoaroroBka: KMIKOCTH, HEQTSIHBIE IPOAYKTHI;
TBEpJbIC OpraHMYECKHWEe Marepuanbl (cyxas H  MOKpas
MUHEpaJIN3aLus, SKCTPaKLKsA); HEOpraHWYEeCKHe TBepible
MaTepHaIbL. ABTOKIJIaBHOE pasznokeHue po0O.
MUKpOBOJIHOBAsE IPOOOMOATOTOBKA.

Pa3pabotka meroauk aHanuza. AHaiu3 Opod C BBICOKUM
COJIEBBIM  COJIep)KaHMEM. AHanM3 CycHeH3uil. AHamu3
TBepAbIX 1poO. OmpeneneHue coaepkaHUs OCHOBHBIX
KOMIIOHEHTOB.

[locrostHHas HSKcrTyaTanmus HpuOOpoB. YHMCThIE KOMHATHI
Paboune raspl. OumcTKa BOJBI U XUMHUYECKUX PEAKTHBOB.
[ToaroroBka XUMHUYECKON IOCY/BL. AHanu3 B
aBTOMaTHYECKOM PEXHME.

ATtoMHas  abcopOmust B aHamM3e  TUIPOXUMHUYECKHUX,
re0JIOTHYECKUX M TeOXMMUYECKUX MaTepuaioB. OnpeaeneHue
PTYTH B XOJOAHBIX TapaXx M CIOCOOBI TOBBILIICHUS
YyBCTBUTEIbHOCTH 3TOro OIpeJIeJIeHUsl. ATOMHO-
a0COpOLIMOHHBIN aHAIN3 MOBEPXHOCTHBIX U MPOMBIIIJICHHBIX
crounelx Boxg mo T'OCT, JACTY, ISO. AtomHo-
aOCOpOITMOHHOE  OmpenefieHne  WHIWBUIYyaIbHBIX P30,
CriocoObl ycTpaHeHMs IMOMEX MpPU 3JIEKTPOTEPMUYECKOM U
IJIaMEHHOM ornpeaeneHuu P30.

ATOMHO-a0COpOIIMOHHBIN aHAIW3 B METAJUTYpruH. AHAIU3
METAJJIOB 0COO0M YUCTOTHI. AHAIN3 OJArOpOJHBIX METAIIIOB.
CxeMmbl aHalnM3a YEpHBIX M LBETHBIX CIUIABOB, (HEPPHUTOB,
AJIEKTPOJIM3HBIX PACTBOPOB.

AHanu3 6UoNorHYecKux 00pa3ioB. ATOMHO-a0COPOIIMOHHBIIM
aHaM3 B MATOJIOTH M METUIMHE. AHAIW3 BOJOC. AHAIHN3
HEOPraHMYeCKUX U  OpPraHMYeCKUX  BEIIeCTB, YHCTBIX
XUMHAYECKHX PEaKTHBOB, CHIIMKATHBIX MaTepHAIIOB. AHaIU3
MUIIEBbIX MPOAYKTOB. AHam3 OOBEKTOB OKpYKarolen

Cpensl. Metoanueckue MPUEMBI WHTEeHCU(PUKAIUN
MPOOOTOATOTOBKH, crenuQpuIHbIe JUTSL aTOMHO-
a0bCopOITMOHHOTO METOa (aBTOKTIABHAS TEXHHKA,

MHKPOBOJHOBLIC CUCTCMBI, YJ'ILTpEBBYK).

6. CTPYKTYPA U COAEPXXAHUE JUCHUIJIMHBI

6.1. ®dopma oOyueHus —

ouHasl, Kypc — 1, cemectp — 1

HaumenoBanus pa3zienoB u TeM

KosnuectBo yacoB
Jlexu. | Jla6op. | TIpaxr. | CPC+K | Beero




Paszen 1. AToMHO-aOcopOITMOHHAs 2 — — 14 16
CHEKTPOCKOIUS M €€ BO3MO>KHOCTU TIPU
OIpEJICIEHUH CIIE/IOB 3JIEMEHTOB.
Pazpmen 2. IlpuHIMITHATBHBIE CXEMBI 2 2 - 14 18
WM3MEPEHUI.
Paznen 3. Merponoruyeckue 2 2 - 14 18
XapaKTEePUCTUKH aTOMHO-a0COPOIIMOHHOTO
METO/A U CTIOCOOBI MX YITYYIICHHS.
Pa3znen 4. Meroaunueckue BOIpochl aTOMHO- 2 3 - 14 19
aObCOpOITMOHHOTO METO/1a aHAJTH3A.
Pa3znen 5. Xumunueckue peakTUBbI B aTOMHO- 2 2 — 14 18
abCOpOIMOHHOM aHAJIU3E.
Paznen 6. AtomHast abcopOrust B aHanmze 1 2 - 16 19
IPUPOJHUX U IPOMBIIIJIEHHBIX OOBEKTOB.
NTOI'O ITO KOMITOHEHTY OIIOIT 11 11 - 86 108

6.2. ®opma oOydeHus: — 04HO-3a049Has1, Kype — 1, cemectp — 1

HanmenoBanmns pas3aciioB U T€EM Komiectso uacos

Jlexu. JlaGop. | Ilpakr. CPC +K Bcero

Pazzen 1. ATOMHO-a0copOIIOHHAS 2 - - 10 12
CIEKTPOCKOIUS U €€ BO3MOXKHOCTU IIpU
OTIPEICIICHUH CIIEJIOB 2JIEMEHTOB.
Paznen 2. [lpuHIMITHATBHBIE CXEMBI - 1 - 17 18
W3MEPEHU.
Paznen 3. Merponorndeckue - 2 — 17 19
XapaKTEePUCTHUKH aTOMHO-a0COPOILIMOHHOTO
METOJIa U CIIOCOOBI UX YITYYILIEHUS.
Paznen 4. Meronuueckre BOIPOCHI - - - 17 17
ATOMHO-a0COpPOIIMOHHOTO METO/la aHAJIM3a.
Paznen 5. XuMuueckue peakTuBbI B 1 - — 17 18
ATOMHO-a0COPOIIMOHHOM aHAJIH3E.
Paznen 6. Aromuas abcopOuus B aHau3e - - — 24 24
PUPOJHHUX W MIPOMBIIIJICHHBIX 00BEKTOB.
HUTOI'O ITO KOMITOHEHTY OIIOIT 3 3 — 102 108

7. OLEHOYHbBIE MATEPUAJIBI (CPEACTBA) IJIS1 TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIINUN

7.1.  KoHTposibHBIE BONIPOCHI
Paznmen 1

1. CpaBHI/ITCHBHaH OIICHKAa MCTPOJIOTHYCCKUX XAPAKTCPUCTUK ATOMHBLIX CIICKTPAaJIbHBIX

METOJ0B aHaIn3a.

2. 3akoH IOrJIOMCHUA CBETA aTOMaMU B Fa3006pa3HOM COCTOSAHHH.

Pazmen 2

3. IpuHIMI aTOMHO-a0COPOIIMOHHOTO METO/1A.

4. briok-cxema aTOMHO-a0CcOpOIIMOHHOTO TIpUOOpa.

Pazgen 3

5. McTOYHMKH PE30HAHCHOTO U3ITyYEHHS.

6. IlnameHHBIC aTOMHU3ATOPLL.




Pa3nen 4
7. Onpeenenuie pTyTH B XOJOIHBIX Mapax.
8. UyBCTBHUTEIBHOCTh AaTOMHO-a0COPOIIMOHHOTO METO/1a U CITOCOOBI €€ BBIPAYKEHUS.

Pa3nen 5
9. 'uGpuHbIC 1 KOMOMHUPOBAHHBIEC METO/IBI.

Paznen 6
10. I'paduroBas kroBeta JIbBOBa 1 meub Maccmana.
11. Marpu4HbIe TOMEXH U CIIOCOOBI UX YCTPAHEHUS.

7.3. Bonpochl TUCbMEHHON KOHTPOJIBLHON PabOTHI

1. OGocHyiiTe BBIOOP ONTUMAIBHBIX YCIOBUH aTOMHO-a0COPOIIMOHHOTO ONpPEISICHUS
CJIEIOB METAJUIOB B 00BEKTaX OKPYKAIOIIEH CPeIbl.

2. OxapakTepu3ylTe THUIIBI aTOMHU3ATOPOB, HUX AHAIUTUYECKHE U METPOJIOTHUYECKUE
XapaKTePUCTUKU

3. CpaBuute >QPEKTUBHOCTh METOJIOB YCTPAHEHUS MOMEX B KOHICHCHUPOBAHHOH (haze B
IJIAMEHHON aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIHUH.

4. OxapakTepu3yiTe GU3NKO-XUMHUYECKUE MPOIIECCHI, TPOTEKAIOIINE B TPA(PHUTOBBIX Meyax
IIPU ONPEIEIICHUN CJIEIOB METAJJIOB

5. Tlomexu B DTAAC cnektpockonmuu U cmocoObl uX ycrpaHeHusa. Konmenmus
TEeMIIEPATYPHO-CTA0OMIM3UPOBAHHOM Me4H ¢ MIaT(GOpMOH.

6. Ilpeanmoxxure crnocoObl CHMKEHUS TpEeAEoB OOHApyXKeHHs IUIAMEHHOTO U
AIEKTPOTEPMUYECKOTO aTOMHO-a0COPOLIMOHHOTO METO/IOB.

7. ChopmynupyiiTe NPUHIUI aTOMHO-a0COPOIIMOHHOTO METOJIa M OXapaKTePU3YHTE ero
AHATUTUYECKUE BO3MOXKHOCTHU

8. cTOYHMKYN PE30HAHCHOTO M3TyUYEHHUS U UX CPABHUTEIIbHAS OIICHKA.

9. UYyBCTBHUTENBHOCTh, XapaKTEPUCTUUECKHE Macca U KOHUeHTpanus. DaxTopsl,
BJIMSIIOIIME HA YYBCTBUTEIBHOCTH AA MeToaa.

10. Ilpouecchl, mNpoTEeKawIIMe TMpPU pPaClbUICHUU pPacTBOPOB B IIaMEHHOM AA
CHEKTPOCKOIUH.

11. [IpaBunbHOCTB. CHcTeMaTHUeCKHe OUIMOKH, crieuuunble A1 AA MeToaa

12. Ycnous Yomna.

13. T'uapuaHbie CUCTEMBI B aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIHH.

14. Ycrpanenue BIusSiHUN B KOHIEHCUPOBAHHOM (pa3e B miaMeHHOW AA CIEKTPOCKOIHUU.

15. Dnextporepmuyeckuit cmocod arommszanuu. [paduroBas kroBeta JIpBOBa, meub
Maccmana.

16. OcBoboxparomue, 3allUTHBIE M HCHApsOIUe J00aBKM B IUIaMEHHOM AA
CHEKTPOCKOIUH.

17. Ilnamena, kak aromu3aTopbl. CTpyKTypa IIaMEeHH.

18. Crioco0bl ycTpaHeHHUs CIIEKTpaIbHBIX ToMeX (KoppekTop Cmuta-Xudth).

19. Tlornomenre 1 U3ITy4eHUE YHEPTHUH CBOOOTHBIMU ATOMAMHU.

20. Cioco0OsI yCTpaHEeHHsI CIIEKTPATBHBIX TTIOMeX (KOppeKTop 3eemMaHa).

21. CpaBHUTE aHAIUTUYECKUE BO3MOXKHOCTHM M METPOJIOTMUECKHE XapaKTEPUCTUKHU
aTOMHO-a0COPOIIMOHHOTO ¥ aTOMHO-YMHCCHOHHOTO METO/I0B.

22. CriocoObl ycTpaHEeHHsI CTIEKTPATBHBIX MTOMEX (IeUTEepPHEBBI KOPPEKTOP).

23. Krnaccubukamusi crnekTpalbHbIX moMmeX. CrnocoObl HM3MEpeHHs HECEIEKTHBHOTO
MOTJIOIICHHUS.

24. CnocoObl ompeneneHus KOHIGHTpAllMid aHaJUTOB B aTOMHO-a0COpPOIIMOHHOM
CHEKTPOCKOMUH.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MakCUMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoHHO-yueOHas
paboTa B ayAMTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE U KaueCTBEHHOE BBINOJIHEHUE [OMAIIHUX 3a/laHUi, aKTUBHOCTb BO BpeEMs
NPOBE/ICHUS JICKIMOHHBIX W J1A0OpaTOPHBIX 3aHATUH (y4acTHe B OOCYXKIEHUH TEKYIIEro U
IpOiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

8.1. Cewmectp | ounas ¢opma oOydeHHS

Howmepa pa3nenos Buner pabot MaxcumaisHoe
pa pasit /LD KOJIMYECTBO 0AJIOB
OpraHu3aiMoHHO-y4eOHas paboTa B ayJUTOPUH 60
16 CamocrosrenbHas paboTta 20
KoHnTtposibHas padota 20
OO0muit UTOT 32 CEMECTP 100
8.2. Cemectp 1 ouHO-3a04Has popma 00ydeHUs
Howmepa paznenos Buner pabot MaxcumaisHoe
pap p KOJINYECTBO 0aJlioB
OpraHu3anuoHHO-yueOHas paboTa B ayIUTOPHI 60
16 CamocTrosrenbHas pabora 40
OO0muit UTOT 32 CEMECTP 100

CooTBeTCcTBHUE 0AJIIOB OIIEHKE

O1reHKa 110 IATHOAIUIBHOMN 1IKae
KonnuectBo 0amnos u3 >
100 ECTS Ok3ameH, TudQepeHIInpOBaHHBIN 3ager
3a4eT

90-100 A OTJIUYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C xopottio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEIILHO PRS-,
35-59 FX HE 3a4TECHO

0-34 = HEY/IOBJIETBOPUTEIILHO P,

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA 1JIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xoje peanu3anuu JUCIUATIIMHBI UCIIOJB3YIOTCS CIISAYIONIUE JOMOHUTEIBHBIE METOTBI
00ydeHus1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallii 00YyJaroIInuXCs B
3aBUCUMOCTH OT UX MHAUBUIYATBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

- ek  OoQOPMIISIIOTCS B BHUJE DJIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUEHUEM;
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- JUIS ~ BBIIOJHEHWsS  3a/laHus  TpU  HEOOXOAMMOCTH  IMPEAOCTaBISETCS
YBEIIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIMYCHHBIM IPUDTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIUH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33/IaHUS BBIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM (opMe;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHre B opMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anmapara:

— JeKuuu OoQOpMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYCHHUEM;

— MMCbMEHHBIE 33aJIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCA B YyCTHOU (pOpME MM BBIMIOTHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipn HEOOXOIMMOCTH TPEIYCMATPUBACTCS YBEIWYCHHE BPEMECHH JUIS IOJATOTOBKH
OTBeTA.

[Iponienmypa  mpoBeACHHST  NMPOMEXKYTOYHOH  aTTecTallik  JIs  OOYdYaroUIMXCs
YCTaHaBIMBAaETCS C Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomerxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OICHUBAHMS PE3YIbTaTOB OOYYEHHS [IOMYyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OUOIHorpaduyeckuM pecypcam B CETU
WuTepHeT s Kaxkaoro oOydaromierocst B gopmax, aJanTUPOBAHHBIX K OTPAHHYCHUSM WX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— B [I€YAaTHOM (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TIIYXUX ¥ cTaOOCTBIIIAIUX

— B Ie4aTHOM dopme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) ISt 00YYarOIIUXCs C HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJILHO-TEXHUYECKOE OBECITIEYEHUE YUEBHOT O
[TPOLIECCA

VYuebnsie 3ansatust npoosarcs B 1 X yuednom kopryce Joul'V (r. Hdonenk, ymn. Iopca,
17a). Jlns npoBeeHus JIGKLIMOHHBIX 3aHATHH TpeOyeTrcst ayquTopus, o00opyJdoBaHHAsE MEIOBOM
WM MapKepHOW JOCKOHM, MyJIbTUMEIUIHBIA MPOEKTOP M SKpaH, HOYTOYK, KOMILJIEKT y4eOHOM
MeOenu Ui CTyJIeHTOB, pabodyee MecTO MperoiaBaTelis, BbIXol B IHTepHEeT — MPOBOIHON WM C
ucnons3oBanueM Wi-Fi.

Ob6opynoBanue yaboparopuil M CHENMAJIM3UPOBAHHBIX  KaOWHETOB  Kadeapsl
AQHATUTHYECKOW XHWMHHU, B KOTOPBIX MPOXOJWUT H3Y4YCHHE Kypca «AHaJIUTHYECKas aTOMHO-
abcopOLMOHHAs  CIIEKTPOCKOMNHUSA»: aTOMHO-a0COpOLMOHHBIN  criekTpodoTromerp CaTypH-2,
npubopHbIil kommieke ['padur-2, aromHo-abcopOunonusiit cnekrpodotomerp C-115I1K, Becs
aHamutnueckue WA-33, atomHO-aOcopOunonHslii cnekrpodotomerp CarypH-3, nonomep M-
160MU, cnexrporpad MCII-30, dorosnexrpokonopumerp KDK-2, snekrponnsie Becsl AXIS
ANG 200C, ycraHoBka i HeljaMeHHoro ompeneneHuss prytd «Onus», nudposas
naboparopus «Releony.
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JInst caMocTosTeNbHOH pabOThl HCIOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayynoii OMOIMOTEKM YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToJuecKoe OOecneueHne, MpeICTaBIeHHOe B y4eOHO-METOJMYECKOM KaOuHeTe
['maBHOrO KOpIyCa (ayn.405).

[Tpy m3ydeHNW AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0Y4YeHHE W TUCTAHIIMOHHBIC
oOpa3oBatenbHble TeXHOMOTHH. C HCIOJIIB30BAaHHEM PECYpCOB IUIAT(GOPMBI AMCTAHIIMOHHOTO
00pa30oBaHUS OCYIIECTBIISICTCA TEKYIIMH KOHTPOJIb 3HAHMH OOYdYalOMMXCS Ha OCHOBE
TECTUPOBAHUS U MIPOBEPKH PE3YIIHTATOB CAMOCTOSATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTeparypa

1. AnemacoBa A.C., Pokyn A.H., llleuyk M. A. AHanuTHyeckas: aTOMHO-a0COPOIIMOHHAS
CHeKTpOCKoIHs. YuebHoe nmocodue. — 2-¢ u3f., nepepad. u gon. — Honenk: JlonHY, 2019. — 321 c.

2. Anamutmueckas xumus [Tekcr]: B 3-X Tomax: y4eOHHK Ui CTYACHTOB BY30B,
00y4aromuxcs 1Mo HAMPaBICHUIO U crenuanu3annu «XuMus». T. 3. XuMmuueckuil aHanusz / moj
pen JL.LH. Mocksuna [U.I'. 3enkeBud u ap.]. — M.: Akanemus, 2010. — 365 c.

3. AnemacoBa A.C. IIpakTukyMm no aromHo-abcopOuMOHHOMY Metoay aHanusa / A.C.
AnemacoBa, A.H. Poxyn, H.JI. lenuna, A.C. ITuBoBapoBa. — Jloneuk: Uzn-Bo «lludposas
turnorpadusay, 2020. — 224 c.

4. Kpucruan I'. Ananmutuaeckast xumus [Tekct] Yue6 s ctynenToB. B 2-x 1. Tom 2 / T
Kpucrtuan; nep. ¢ aurn. A.B. 'apmama, E.D. I'puropseBoii, A.B. Banosa u ap. — M.: BUHOM.
JlabGopatopust 3nanuii, 2009. — 504 c.

11.2. JlononHUTENBHAS JIATEPATYPA

1. MoaudunupoBaHue KOHIIEHTPATOB B KOMOMHHPOBAHHBIX M THOPUAHBIX aTOMHBIX U
MOJICKYJISIPHBIX a0COPOIMOHHBIX MeTonax aHanm3a |[MoHorpadwus] / A.C. Anemacoma, T.H.
CumonoBa, A.H. Pokxyn, H.JI. lllenuna, H.B. AnemacoBa, E.A. benoBa, A.H. ®enoros;
Jonenkuii HalMOHANBHBIN yHUBepcUTeT. — JloHenk: u3n-Bo «Bebep» ([oHernkoe otneneHue),
2009. — 181 c.

2. AnemacoBa H.B., AnemacoBa A.C. OpraHuueckue SKCTPAKThl KaK aHATUTHYECKHE
bopMBl B 3JEKTPOTEPMUYECKOM  HKCTPAKLIMOHHO-aTOMHO-aOCOPOIIMOHHOM  aHallu3e
[Monorpadwusi]. — Jouenk: U3n-Bo «Bebep» (donenkwuit punmain), 2013. — 184 c.

3. AnemacoBa A.C., benoBa E.A., bakmanos A.H. Vcnosnb3oBaHue ynbTpa3sByka B
TUOPUIHBIX U KOMOWHUPOBAHHBIX aTOMHO-a0COPOIMOHHBIX M COHOJIOMHHECIICHTHBIX METOJIaX
aHaJIu3a BBICOKOJIEBBIX pacTBOpoB [MoHorpadus]. — Xapekos: M3a-8o HTMT, 2015. — 144 c.

12.  HUHOOPMALMOHHBIE PECYPChbI

1. Hauunonanbuas 3JIEKTPOHHAas OndmMoTexa (H3Bb): dbenepanpHas
rocyaapctBeHHas uH(popMmarmonHas cucrtema /| MunuctepctBo Kynbrypsr PD; Poccuiickas
rocyaapcTBeHHas Oudnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caifit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum gocTymna: i aBTOPU30B.
MOJIb30BaTeNe. — TEeKCT: EKTPOHHBIMN.

3. Hayunast osnextponnas Oubnuoteka «KubOepJlenmnkay: caiit / Accoruanms
«OTkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.
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4, DNeKTpOHHO-OUOIMOTEeUHAS crucrema «Jlanb»: [caitT]. - URL.:
https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: Juisi aBTOPU30B.
nojb3oBaTesen. — TekcT: 2JIeKTPOHHBI.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxkum 1ocTyna: JUisi aBTOPH3OB.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubnoTeuHast cuctema JJouIl'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOIHBIN. — TEeKCT: 2JIEKTPOHHBIH.

7. JJekTpoHHbI Katajsor Hayunoii O6uGmmoreku [lonl'Y: pasmen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DbC Jlonl'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexxum pocTyma: MOMCK CBOOOTHBIN, AIIEKTPOHHBIE
JIOKYMEHTHBI — 7151 TTosib3oBaTesne JJonl'y.

8. JuaexTpoHublii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13.  [NPOI'PAMMHOE OBECITEUEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us o[y Ne 46484614)

2. Microsoft Office (koprioparuBHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensus nporpammsl Dream Spark i Beicinx yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD i1t cBOOOAHOTO IPOTrPaMMHOT0 00ECTICUEHMS).
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