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Pabouas mporpamMma IUCIIUATUIAHBI «ATOMHO-20COPOIHOHHAA CIEKTPOCKONHUA B
aHaJIH3e OPHPOJHBIX U MPOMBIILIEHHBIX 00bEKTOBY I 00yYaroIUXCsl MO CHEIHAIBHOCTH
04.05.01 @ynmaMeHTalIbHAs ¥ TPUKIaJHAs XUMHS, COCTABICHA HA OCHOBAHHUH denepanbHOTO
FOCYJapCTBEHHOTO 00pa3oBaTe/IbHOr0 CTaHAapTa BBICIIETO o0pa3oBaHMs — CIIEIHATUTET IO
crenmanbrocTr 04.05.01 ®yHnamMeHTanbHAS U TPUKIIAJHAS XUMHS, YTBEPKICHHOTO IIPAKASOM
MuH#CcTepeTBa 06pa3oBaHus M HayKH PoCCHHACKOH ®enepamuu ot 13 mroms 2017 1. Ne 652 (¢
w3M. U jgom.), Ilopsaka opraHu3ainiy U OCYMIECTBICHIA 00pa3oBaTeNbHOM NeATeTBHOCTU I10
00pa3oBaTeIbHBIM IPOTPAMMaM  BBICIIETO o6pa3oBaHuMsi — MporpaMmam OakanaBpHara,
mporpaMMaM  CIEIHANMTeTa, —IPOrpaMMaM — MarucTparypel, YTBEPXKACHHOTO  MPHKA30M
MuHHCTEpCTBA HAyKH U BbICIIero o0pasopanus Poccuickon ®enepanuu ot 06 anpens 2021 r.

No 245 (¢ M3M. U JIOIL), B COOTBETCTBUH C y4EOHBIM ITAHOM, yTBEPKACHHLIM YueHBIM COBETOM
®I'BOY BO «Jlonl'Y» mis Habopa 2024 rona.

PazpaboTumK:
3aBe Iyomui Kadeapbl aHATUTHYECKON XHUMHH, 5
J-p XMM. HayK, Ipod. 3{9&! A.C. Anemacosa

Pa6ouast porpamMma o00peHa Ha 3ace/IaHnH Kadepbl AHATUTUYECKOH XUMHH
Tpotokon ot 26.03.2024 r. Ne 13

3apenyromuii kadeapoi ge/md A.C. AnemacoBa

COI'JTACOBAHO:

J//‘ = 7

17
JlekaH XUMHYEcKOro (axyabrera {jﬁ//]%)// ~  C.J. baxtun
28.03.2024 r. i
VyeGHO-METOMUECKas KOMUCCHS XUMUUYECKOro (haKybTeTa
Ipotokon ot 27.03.2024 1. Ne 2 .
[pencenarens P.H. JIbira
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PyKOBOAUTEIH OCHOBHOM npodeccHOHANBHOM
o6pa3oBaTeJIbHOM MPOrpamMmBl, e
KaHJ. X1UM. HayK, JOII. j’g;r(,% : O.B. bapanosa
28.03.2024 r. satn el
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l. MECTO JIMCLIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOU
[NTPOT'PAMMBI

1.1. TpebGoBaHus K TpeaBapUTEILHON MOATOTOBKE OOYYAIOIMIUXCS, TIPEANISCTBYIONINE
" COMMYTCTBYIOIUC JUCHUIIJIMHBI, HA KOTOPBIX OCHOBLIBACTCA U3YUCHUC HaHHOﬁI

JUCHUIUIMHBL TporpamMmbl OakajaBpuara: aHaTUTHYecKas XHUMHSA, HeOopraHuYecKas
XMMHS, OpraHuuecKasi XumMusi, puzndeckast XuMus, GU3uKa.

1.2.  JIMcUMIUIMHBI, KYpCOBBIE PaOOTHl M TMPAKTHUKH, JJII KOTOPHIX OCBOCHHE ITaHHOU
JTUCITUTUTMHBI HEOOXOIMMO KaK MPE/IIIeCTBYIOIIEE:

O3HAaKOMHTENbHAsl MPAaKTHKA, TEXHOJOTMYecKas, Hay4HO-HCclefoBaTelbckas padora,
neaarornycCKas nNpakTuka, npcaAauIiIoOMHas IMpaKkTUukKa.

2. OIMMCAHUME IUCLUITIIMHBI

2.1.  OOmas xapakTepucTHKa

HanmeHoBaHue moxasarens 3HaueHHe NoKa3aress

HasBanue o6pa3zoBaTeapHOM MPOTrpaMMBbI 04.05.01 ®dynnaMeHTanpHas U TPUKIIATHAS
xumus (Ilporpamma crenaauTeTa)

[lndp u Ha3BaHWE B COOTBETCTBUU C YICOHBIM b1.B.JIB.6.1 AtomMHO-ab6copOImonHas

TUIaHOM CHEKTPOCKOINHS B aHAIN3€E MIPUPOTHBIX U
MPOMBIIUICHHBIX 00BEKTOB

YacTts 00pa3oBaTeIbHOM IPOTPaMMBI BapuaTtuBHas yacTb: BEIOOP 00yUaromerocst

KonnuectBo 3a4eTHBIX €IUHULL / BCETO YaCOB 3,5/126

2.2. PacmpeneneHue 4acoB IO epuoiaM 00ydeHus

OO011€ee KOJIUUECTBO YaCOB
o
= CaMOCTOS-
dopma 2. Q N
S 2 JIEKLIH- nadopa- [IPaKTH- TEJILHOU dopma
00yueHus & b BCETO

3] OHHBIX TOPHBIX YECKUX paboThI+ KOHTPOJIS

KOHTPOJIb
OuyHag 4 9 26 26 — 74 126 3a4eT

3. [EJU JUCLUIUIAHGI

I[aTI) CTYACHTAM HAYYHO-IIPAKTHYCCKYIO IIOATOTOBKY II0 HCIIOJIb30OBAHHIO ATOMHO-
a6COp6I_IHOHHOI>’I CIICKTPOCKOIIMKM B CAHUTAPHBIX HCCICAOBAHHUAX, TOKCHUKOJIOIMHU, MCAUIIUHC,
MCTAJUTYpIruu, r¢oJIOTun, arpOHOMHU U T. 1.

4. KOMIIETEHIIMU OBYYAIOUIEI'OCS, ®OPMUPYEMEBIE B PE3VIIBTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X
NHANKATOPBI U TNTAHUPYEMBIE PE3YJIBTATBHI OBYUEHUA

Komnerennuu Nunukaropsl Pe3ynbrarel 00yueHus
[IK-1. Cooco6en | IIK-1.1. Cocrapnser | [IK-1.1.1. 3HaeT METOHOJOIMI0 W METOJbI
TIAHAPOBATH oO1mit IJIaH | HAYYHBIX UCCIICIOBAHUN B XUMUHU.
paboTy u BBIOMpaTh | UCCICHOBAHMS u | [IK-1.1.2. Ywmeer BEIOpaTh
aJIeKBATHEIE JeTalbHbIC IJIAHBI | SKCIIEpUMEHTAIbHbIE u pacyeTHo-
METOIBl  pelreHusi | OTACIBHBIX CTaluil. TEOPETHUECKUE METO/IbI peuieHus




Hay4HO-
HCCICA0BATCILCKIX
3a/1a4 B BHIOpaHHOM
00JIaCTH XMMUHU,
XHMHYSCKOM
TEXHOJIOTUH UIU
CMEKHBIX C XUMHEH
HayKax

Bribupaer

BKCHepI/IMeHTaHLHBIe nu
pacyeTHO-TEOPETHUECKUE
METOObI peH_IeHI/ISI
IIOCTaBJICHHOM 3aJ1a4H,
HNCXOOA U3 UMCHOIIIUXCSL
MaTepHaIbHBIX U
BPEMEHHBIX PECYPCOB

[MOCTaBJICHHON 3aJ1a4H, HACXOIs us3
UMEIOIUXCS MaTEpUaTbHBIX M BPEMEHHBIX

pecypcoB.

5. I[TPOTPAMMA JJUCHIUTTJIMHBI

HazBanue temMnl

Kpatkoe coneprkanue TeMbl (BOIIPOCH! TEMBI)

Pa3nen 1. ATOMHO-
abcopOIMOHHAS CTIEKTPOCKOMHS
U ee BO3MOXHOCTH NpH
OIpeICTICHUH CIIC/IOB
JJIEMEHTOB.

OO0mue TPUHIMIBI, SMHUCCHOHHBIE, aOCOpPOITMOHHBIC W
¢yopecuieHTHBIE CIEKTpHL. Pe3onancHoe u3nydenue. Obmas
CXeMa  aHAJIUTUYECKOro  Mpolecca MNpd  aTOMHO-
abcopOnoHHoM  aHanmze. [lorsiomenue W U3My4YeHHE
SHEpruM CBOOOAHBIMU aTOMaMH. V3MepeHue MOraomeHus
cBeTa aTOMaMH. PacnpoctpaneHHOCTH aTOMHO-
aOCOpPOITMOHHOTO METOJa B AHAJIMTHYECKOW TMpaKTHKE.
ATOMHO0-a0COPOIIOHHBIE CHEKTPOMETPHl M HMX TOCIOBEpPKa
OpraHaMy TOCYJAapCTBEHHON METPOJOTHYECKON  CITY>KOBI.

AHanUTHYECKHEe  BO3MOXXHOCTH  aTOMHO-a0COPOIIMOHHOM
CHEKTPOMETPHH. CpaBHuTenpHas OIICHKA aTOMHO-
a0bCOpOIIMOHHOTO  METOAAa MpPH  OMNpPECIICHUH  CIEA0B

9JICMCHTOB B INPUPOJHBIX W MPOMBIINIJICHHBIX 00BEKTax.

Paznen 2. IlpuHuunuanbHble
CXEMBbI U3MEPEHUI.

OpnHonyueBasi cxema IEPEMEHHOTO0 TOKa C CEJICKTHBHBIM
HMCTOYHUKOM cBeTa. J[ByxilyueBasi cxeMa MepeMeHHOI0 TOKa ¢
CEJICKTUBHBIM HCTOYHHKOM CBeTa. ATOMHO-a0COpPOLMOHHBIC
CHEKTPOMETPHl BBICOKOTO pa3pelieHuss ¢ HEeNnpepbhIBHBIM
UCTOYHUKOM CBeTa. MHOTOAJIEMEHTHBIE CXEMBI aTOMHO-
a0bcopOIMoHHbIX m3MepeHuit. Mcrounuku cBera. Jlammbl ¢
MOJIBIM  KaToAOM. BbICOKOYAacTOTHBIE — 0€33JEKTPOHBIC
namnbl. JIByxpa3psanbie gamibl. Juoaneie nasepsl. JlaMmbl ¢
HENPEepBIBHBIM crieKTpoM. [imamennas atomuzanus. [Inamena.
['openku u pacnbUIMTENbHBIE Kamepbl. OU3NKO-XUMHUECKHE
MPOIECChl B TNIEMEHAX C y4acTHEeM aHamuTa. ATOMHU3aIus
CIOCOOOM «XOJIOAHOIO Mapa». XUMUYecKass U TepMUYeCcKas
aToMH3aIus PTYTH. ATOMHO-(QIyOPECIEHTHOE OMpeIeICHHe
pTyTd. ATomm3anus ruapuaoB. [lomydyeHue ruApuIOB.
[TnameHHas U TEpMHUYECKAsT AaTOMU3AIIHS TUAPUIIOB.

DNeKTpoTepMHUYECKass atroMm3aius. [padurToBas  medb.
@dopMHUpOBAaHUE CHTHANIA TMOTJIOMIEHUS W €ro H3MEpeHHe.
Xapakrtepuctuka HarpeBa. [Iporieaypa paboTsl ¢ rpadguTOBOM

Neyblo, TEMIEpaTypHO-BpEMEHHasi IporpaMma Harpesa
aTOMH3aTopA. DU3NKO-XUMHUYECKHE IIPOLIECCHI B
AIIEKTPOTEPMHUYECKUX aToMM3aTopax. [TpuemHuKH

n3iydeHus. Koppekuus HECEIeKTUBHOTO NOTVIONICHHS CBETA.
IIpOTOYHO-MHKEKIIMOHHBINA aHAJIU3.

Paznen 3. Metponoruueckue
XapaKTEPUCTUKU aTOMHO-

UyBCTBUTEIBHOCTh, XapaKTEpUCTUYECKash KOHIICHTpAIUs Hu
xapakTepuctuyeckass  Macca.  CrocoObl  TOBBILICHHUS




abCcopOITMOHHOTO

MeToma |

CHOCOOBI UX YIyUIIEHUS

yyBCTBUTENBbHOCTH. [Ipenen  oOHapyxkenus.  CrocoOsl
HaXO0XICHUA )41 CHUHKXCHUA npeacia OGH&py)KCHI/ISI.
CXOAMMOCTh U BOCTIPOU3BOAMMOCTD. [IpremMbI, IO3BOJISFOIIINE
YIYyYUTb BOCIPOU3BOAMMOCTb. JIMHaMWYECKUN [UaIa3oH
rpagyupoBoyHoro rpaduka. I[IpaBWIBHOCTH pe3yJLTaTOB
aHau3a. IIpnunnbI CUCTEMATUYECKUX OLINOOK,
cienuuuHple A1 aTOMHO-a0COpOIIMOHHOTO  METOojIa
aHaim3a.

Pa3nen 4. Metoanueckue

ATOMHO-
MeToza

[Tomexu mpoBeNeHUIO aHadW3a B IUIAMEHU U CIOCOOBI HX
ycTpanenusi. Kimaccudukanusi momex B IjIaMeHHONW aTOMHO-
a0COpOITMOHHON CIIeKTpocKonuH. [loMexu Mmpu MoydeHUuu U
nepeHoce aspo3oiisi. [lomexu B KOHACHCUPOBAHHOU (a3e mpu
WCIIApPEHUU YacTHIl: TeryioBass OJIOKHPOBKA, XWMUYECKHE
MIOMEXH, CTPYKTYpHBIE TIOMEXH, KOCBEHHBIE momMexH. [lomexu
B Mapora3oBoil (aze. XUMHUYECKUA MEXaHU3M aTOMHU3AIMHU B
rpaUTOBBIX IEYax.

[Tomexu B D3IEKTPOTEPMHYECKOM aTOMHO-a0COPOIITMOHHOM
METOZE. dusnyeckue IIOMEXH. XUMHYECKUE U
MOHM3AI[OHHBIE MTOMEXH. CrniektpanbHble MTOMEXH.
CrnekTpaibHble CEJIEKTHBHBIE MOMeXH. HecenekTUBHbBIE
CHEKTpaJIbHbIE MOMEXHU: MOJIEKYJISIPHOE MOTJIOLIEHUE CBETa,
paccesuue  cera.  CucTtemMaruyeckue  MOTPEUIHOCTH,
3arpsi3HeHHE TpaduTOBON TPYOKH, pPacTBOPOB M TIOCYBI.
O¢ddexrsr  mamsT  rpaduToBoil  TpyOku. Konnenuums
TEeMITepaTyPHO-CTAOMIM3UPOBAHHOM €YU C TIaTGOPMOH.
KocBeHHble MeTOObl aTOMHO-a0COPOLIMOHHOTO — aHAIM3A.
BriGop onTUMandbHBIX YCJIOBHM aTOMHO-a0COPOIIMOHHOTO
omnpeneneHus. TpeboBaHUSA K YUCTOTE MOCYIBl U PEarcHTOB.
XpaHEeHUE TPAayHUPOBOYHBIX PACTBOPOB. ['pamynpoBOUYHBIE
pacTBOpPBI IJisi OpraHUYecKnx Marpuil. [loaroroBka TBEepABIX
npo0 /Ui IpsSMOro aHaju3a HelJlaMeHHBIM MeToAoM. PydyHoe
¥ aBTOMaTHYeCKoe 1I03upoBaHue npod. PacTaruBanue mKabl.
[TomydyeHue rpaayHMpOBOYHBIX  XapaKTEPUCTHK:  CIOCO0
rpajiyupoOBOYHOrO  rpaduka,  CTaHZapTHBIX  J00aBOK,
OTPaHHYMBAIOIINX PACTBOPOB.

BOTIPOCHI
a0bCOpOITMOHHOTO
aHaM3a

Paznen 3.
pEaKTUBBI B

XUMHUYECKHUE
aTOMHO-

abCcopOIIMOHHOM aHaIM3e.

XUMHUUYECKUE PEaKTHBBI B aTOMHO-aOCOPOIIMOHHOM aHaJM3e.
OpraHuyeckue peakTUBbI W PACTBOPUTEIM B ILJIAMEHHOM
ATOMHO-a0COPOITMOHHON CHEKTPOCKOMUU. DKCTPAKIIMOHHO-
aTOMHO-a0COpOITMOHHBIN aHAIN3. XUMUYECKass MOIUDUKAIUS
Opd  yCTPaHEHWH TIOMEX B  aTOMHO-a0COPOIIMOHHON
cnekTpockonuu.  COpOLMOHHOE  KOHIEHTPUPOBAaHHE U
AIIEKTPOTEPMHUUECKOE aTOMHO-a0COPOLIMOHHOE ONpeeIcHHUe
CIIEJIOB  DJIEMEHTOB. XHWMHYecKass MOIUGUKAIMS TpU

yCTpaHEHUHU nomMex B aTOMHO-20COpPOIIMOHHOM
crekTpockonuu.  OCHOBHBIC  TIPUHIMIBI  XUMHYECKOU
MoaupUKaIIy. Opranudeckue u HEOpPTaHUYECKUE
XUMUYECKHE MOAU(PUKATOPHI B MoaubuKaIu

BBICOKOTEMIIEPATYPHBIX MPOLECCOB 00pa30BaHMs CBOOOIHBIX
aTOMOB B 3JIEKTPOTEPMHYECKOW aTOMHO-a0COPOIIMOHHON
CHEKTPOCKONUH. MEeTauIOKOMIUIEKCHbIE ~ MOAU(UKATOPHI.
CwmemanHbIe " KOMOMHHPOBAHHBIE XMMHUYECKHUE
MOJIU(PHUKATOPEI. ITlepmaHeHTHBIE MOJIU(PHUKATOPHI.
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AHanmuTHuecKoe UCTIOJIb30BaHUE MOTU(PUKATOPOB.
OrpanuyeHus, HEAOCTaTKU U  MOOOYHBIE  APPEKTHI
MPUMEHEHUsS  XUMHUYECKHX  MoaupuxkatopoB. CrocoOs
BBEJICHUA XUMHUYECKMX MoaudukaropoB. HemnpepsiBHas
MoauUKaIHsI.

Paznen 6. Atomnas abcopOmms
B aHajgM3e [PUPOTHHX H
IMPOMBIIIJICHHBIX 00BEKTOB.

[TonroroBka  cmekrpomeTpa kK  pabore.  Ilomydenue
rpagyupOBOYHBIX XapaKTePUCTHK. [IpuroroBnenue
pacTBOpoB ISt I'PaUPOBKH: HEOpraHNYecKue
rpagyupoOBOYHBIE PACTBOPHI; OpraHUUECKHE TPadyUpPOBOYHbBIE
pacTBOpBI; BBEJICHHE B PACTBOPHl MAaTPUUYHBIX KOMIIOHEHTOB
po0. [IpobGomoaroroBka: >KUAKOCTH, HEPTSHBIC MPOMYKTHI;
TBEpJblC OpraHUYECKHE MarTepuaibl (cyXxas H MOKpas
MUHEpaNu3alus, OHKCTPAKIMA); HEOPraHU4YEeCKHe TBEpble
MaTepHaIbl. ABTOKIJIaBHOE paziokeHue po0O.
MukpoBOIHOBasI TPOOOMOATOTOBKA.

PazpaboTrka Meronuk aHaiuza. AHamu3 Npod € BBHICOKUM
COJIEBBIM  COJIEpKAHMEM. AHAIW3 CYCNEeH3W. AHanu3
TBepApIX 1po0. OmpeneneHune CcoaepKaHUs OCHOBHBIX
KOMITOHEHTOB.

[TocrostHHAst sKcmTyaTanus OpuOOpoB. YUMcThie KOMHATHI
PaGoumne raspl. OuncTka BOABI U XUMHUYECKUX PEAKTHBOB.
IToaroroska XUMUYECKON IOCYIbI. AHnanu3 B
aBTOMAaTUYECKOM pEeKHME.

AtoMHas  abcopOmust B  aHajuM3e THIPOXUMHUYECKHUX,
reoJOrM4ecKuX U TeOXUMHUYECKUX MatepuanoB. Onpenenenue
PTYTH B XOJOAHBIX TapaXx M CIOCOObI TOBBILIICHUS
YYBCTBUTEIBLHOCTHU 3TOTO orpeseeHusl. ATOMHO-
a0COpOIMOHHBIN aHaTN3 MOBEPXHOCTHBIX U MPOMBIIIJICHHbBIX
crounbix Boxg mo T'OCT, JCTY, ISO. AtomHo-
abCcopOIIMOHHOE  OTpeseieHue WHAMBUAYyaJdbHBIX  P3D.
CriocoObl yCTpaHEHHUsI MOMEX MPHU AIEKTPOTEPMUUYECKOM U
IUIaMEHHOM onpeneneHuu P30.

ATOMHO-a0COPOIIMOHHBIN aHAIM3 B METALIYpruu. AHanu3
METaJUIOB 0C000#1 YNCTOTHI. AHAJIN3 0J1aropoJHBIX METAJJIOB.
Cxembl aHalM3a YEPHBIX W IBETHBIX CILIaBOB, (PeppuTOB,
AIIEKTPOJIM3HBIX PACTBOPOB.

AHanmu3 OHUOJIOTHYECKUX 00pa3IioB. ATOMHO-a0COpPOITMOHHBIN
aHaJgu3 B MATOJOTM M MEOuIMHE. AHaJIU3 BOJOC. AHaIu3
HEOPraHMYECKUX M  OPraHMYeCKUX  BEIIECTB, YHUCTHIX
XMMHUYECKHX PEAaKTHBOB, CHJIMKATHBIX MaTepHallOB. AHaIu3
MUIIEBBIX TMPOAYKTOB. AHAIN3 OOBEKTOB OKPYIKAIOIICH

CpeIlbl. MeToauueckue MIPUEMBI WHTEHCU(PUKAITUT
MpoOOMOATOTOBKH, cnenuduIHbIe IUTA aTOMHO-
a0bCcopOLIMOHHOTO MeTo A (aBTOKIIABHAS TEXHHKA,

MUKPOBOJHOBBIE CUCTEMBI, YIbTPA3BYK).

6. CTPYKTYPA U COAEPXXAHUE JUCHUIIINMHBI

6.1. ®opma oObyueHus —

o4yHas, Kypc — 4, cemectp — 9

HaumenoBanus pa3aciioB U TCM

KonnuecTBo 9acos
Jlext. | Jlabop. | Ipaxr. | CPC+K | Bcero




Pasznen 1. AToMHO-aOcopOITMOHHAs 4 2 12 18
CIEKTPOCKOIHUS U €€ BO3MOXHOCTH IIpU

OINPECIICHUH CIEA0B YIEMEHTOB.

Paznen 2. IlpuHIMNIMANBHBIE CXEMBI 4 4 12 20
U3MEPEHUN.

Paznen 3. Merponoruueckue 4 4 12 20
XapaKTEePUCTUKH aTOMHO-a0COPOIIMOHHOIO

METOJIa ¥ CIIOCOOBI UX YIYYIIECHHUS.

Paznen 4. Metoauyeckue BONpOChl aTOMHO- 4 4 12 20
a0bCOpOIIMOHHOTO METO/1a aHATU3A.

Paznen 5. XumMnueckne peakTuBbl B aTOMHO- 4 6 13 23
a0COpOIIMOHHOM aHAJIU3eE.

Paznen 6. AtomHast abcopOrusi B aHanuze 6 6 13 25
HIPUPOAHUX U IPOMBIIIJICHHBIX 00BEKTOB.

HUTOI'O ITO KOMIIOHEHTY OIIOII 26 26 74 126

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMN

7.1.  KoHTposibHBIE BOIPOCHI
Pazgen 1
1. CpaBHUTENbHAS OLIEHKAa METPOJIOTMYECKHX XapPAaKTEPHUCTUK ATOMHBIX CIEKTPaJIbHBIX

MCTOJ0B aHaJIn3a.

2. 3aKOH MOTJIOMIEHUS CBETA aTOMaMH B ra3000pa3HOM COCTOSIHUU.

Paznen 2
3. [IpunHiun aToMHO-a0COPOIIMOHHOTO METO/IA.
4. briok-cxema aTOMHO-a0COpOIIMOHHOTO TIpUOopa.

Pazgen 3

5. ICTOYHUKH pE30HAHCHOTO U3ITy4YECHUS.

6. IlnameHHbIE aTOMU3ATOPHI.

Pa3nen 4

7. Onpenenenne pTyTy B XOJIOAHBIX Mapax.

8. UyBCTBUTEIIBHOCTh aTOMHO-a0COPOIIMOHHOTO METO/Ia M CTIOCOOBI €€ BBIPAKCHHUS.

Paspgen 5
9. l'uGpunHbIe 1 KOMOMHUPOBAHHBIC METOIBI.

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

7.3. Bonpochl THCEMEHHON KOHTPOJBHOHN pabOThI
1. OGocHyiiTe BBIOOp ONTHMAJBHBIX YCIOBUH aTOMHO-aOCOPOLIMOHHOTO OINpEAEICHUs

CJIEJIOB METAJUIOB B 00BEKTaX OKPYIKaIOIIEH CPEeIbl.

2. OxapakTepu3yWTe THIIBI aTOMHU3ATOPOB, WX AHAIMTUYECKUE U METPOJOTHYECKUE

XapaKTepUCTUKU

3. CpaBuute 3(pPeKTUBHOCTH METOJIOB yCTPAHEHUS MOMEX B KOHICHCHPOBAaHHOH (aze B

MJIaMEHHON aTOMHO-a0COPOITMOHHON CIIEKTPOCKOIIHH.



4. Oxapakrepu3yiTe (HU3NKO-XUMHUECKHUE TTPOIIECCHI, TPOTEKAIONINE B TPaUTOBBIX Meyax
IPU OIIPEJECIICHUH CIIEI0B METAJIOB

5. Tlomexu B DOTAAC cnexkTpockonmuu U CrmocoObl WX ycrpaHeHus. Kormenius
TEMIIepaTypPHO-CTAOUIM3UPOBAHHOM Me4H C MIaTGOpMOii.

6. Ilpeanmoxkure crmocoObl CHIKEHUS TpEeAeNioB OOHapy>KeHUs IUJIaMEHHOTO U
AIIEKTPOTEPMHUUECKOT0 AaTOMHO-a0COPOIIMIOHHOTO METO/IOB.

7. ChopMmyaupyiTe MPUHIIAII aTOMHO-a0COPOIIMOHHOTO METO/Ja M OXapaKTEPH3yHTE €ro
aHAJTUTHYECKUE BO3MOKHOCTH

8. ICTOYHHMKYU pe30HAHCHOTO U3JTyYEHHUS U UX CPABHUTEIbHAS OLIEHKA.

9. UyBCTBUTENBHOCTb, XapaKTEPUCTUUYECKHE Macca U KOHIEHTpauus. akTopsl,
BIIMSIOIINE HA YyBCTBUTEIBHOCTh AA MeTona.

10. Ilpouecchl, NpoTEKarOUIMe MpPU pPACIBUIEHUHM pAacTBOPOB B IUIaMEHHOHM AA
CHEKTPOCKOIHUH.

11. [IpaBunbpHOCTH. CHcTEeMaTHYecKre OMMOKH, ciennpuunbie 111 AA MeTona

12. Ycnosus Yomnma.

13. TuapuaHble CUCTEMBI B aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOITHH.

14. YcTpaneHue BIUSHUN B KOHJIEHCUPOBAHHOW (pa3e B MIIaMeHHONH AA CIIEKTPOCKOIIHH.

15. Dnextporepmuueckuii crnocod aromuzanuu. ['padpuroBas kioBera JIpBOBa, meub
MaccMmana.

16. OcBoOoxxparomye, 3alIWTHBIE M HCHapsomue J00aBKM B IUIAaMEHHOH AA
CHEKTPOCKOIHUH.

17. Ilnamena, kak aToMu3atopsl. CTpyKTypa IUIaMEHH.

18. CriocoOb! yCTpaHEeHHs CIIEKTPAIbHBIX TToMeX (KoppekTop Cmuta-XudTn).

19. [ornomenue 1 U3Ty4eHUE SHEPTUN CBOOOHBIMU aTOMaMH.

20. Crioco6b! yCTpaHEeHHs CIEKTPATBHBIX TTOMEX (KOPPEKTOp 3eeMaHa).

21. CpaBHUTE aHAJIUTUYECKHE BO3MOKHOCTH M METPOJIOTUYECKUE XapaKTEPUCTUKHU
aTOMHO-a0COPOIIMOHHOTO U aTOMHO-IMUCCUOHHOTO METO/I0B.

22. CriocoObl ycTpaHEHHsI CIEKTPATbHBIX MTOMEX (AeUTEepHEeBBId KOPPEKTOD).

23. Kiaccudukanus crekTpaibHbIX ToMex. CIocoObl H3MEPEeHHS HECEICKTUBHOTO
MOTJIOIICHHUS.

24. CmocoObl ompeneNieHus KOHIEHTPAUKd aHAJIWTOB B  aTOMHO-a0COpPOITMOHHOMN
CHEKTPOCKOIHUH.

8. PACITPEJAEJIEHUE BAJIJIOB, KOTOPLIE ITOJIYHAIOT OBYHAIOHIUECA

OOmmast omeHKa 3HaHWK OOYYArOMIMXCS 1O AUCIHHILTUHE mpoBoauTcs mo 100-0amutpHOM
[IKaJe MCXOJs W3 MaKCUMyMa, MPUBEACHHOrO B Tabmuile Huxke. OpraHu3alMoOHHO-y4deOHas
paboTa B ayJUTOPHH OIICHWBACTCS HA OCHOBE TAKUX KPUTEPHUEB KAK TOCEHIAEMOCTH 3aHSTHIA,
CBOCBPEMECHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHUX 3a/laHuil, aKTUBHOCTh BO BpEMs
IPOBEJCHUS JIEKIMOHHBIX MU JIAOOpPaTOpPHBIX 3aHATUM (ydyacTHE B OOCYX AECHMU TEKYLIETO M
NPOIIEHHOTO MaTepuaia, peuieHue 3a1ad u T.11.).

8.1. Cemectp 9 ounas ¢popma o0yueHHs

Howmepa paznenos Bunsl pabot Maxcumanpioe
KOJIMYECTBO OAJIOB
Opranmn3ainionHo-y4eOHas paboTa B ay TMTOPHH 60
1-6 CamocTrosiTensHas paboTa 20
KonrtposnbHast pabota 20

OO0mmii UTOT 3a ceMecTp 100




CooTBeTCTBUE OAIIOB OLIEHKE

OrieHKa 10 OATHOAJUIFHON LIKAJe
KonunuectBo 0amioB u3 =
100 ECTS Ok3ameH, AuddepeHIUpOBaHHBIN 3auer
3a4€eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopoto 3a4TEHO
70-74 D 3a4TECHO
60-69 E YAOBJIETBOPHUTEIHHO aTomHO
35-59 FX HE 3a4TEHO

0-34 F HEYIOBIICTBOPHUTEIHLHO e 3a9TeH0

9. OBECIIEYEHHME OGPA3OBATEJIbBHOI'O ITPOLIECCA JIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/I0OB

B xone peanuzanuu JUCUUIUIMHBL UCIIOIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METO/IbI
00y4YeHHs, TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U TMPOMEKYTOYHOHM aTTeCTalli 00yJarOMIUXCsl B
3aBHCUMOCTH OT UX MHIMBHyaJIbHBIX OCOOCHHOCTEH:

1) JUIA CIIENBIX U CIIA00BUIAIINX:

- JeKIMH Oo(OPMIISIIOTCS B BHUAE DJEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
TIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCIieueHUEM;

- JUIs  BBINOJHEHUS  3aJaHusl TpU  HEOOXOAMMOCTH  IPEIOCTaBIISETCS
YBEIIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEITMIMBAIOIINX
YCTPOMCTB;

- MUCHMEHHBIC 3a7]aHNsT OPOPMIISIOTCS YBEIMICHHBIM MIPUPTOM.

2) JUTSI TITYXHMX U CIa00CTBIIIAIINX

- JEKIHA OQOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOM (hopMe;

- 9K3aMEeH TPOBOJHUTCS B MHCHBMEHHOH (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

3) JUIS JIALL C HApYIIEHUSIMU OIIOPHO-JBUTaTEIbHOTO almapara:

- JeKIMu Oo(OPMIISIIOTCS B BHUAE DSJEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
TIOMOIIBI0 KOMITBIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAaMMHEIM 00eCTieueHUEM;

- MUCbMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YyCTHOW ()OPME HITH BBITIOIHSIOTCS B THCEMEHHOMN
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TpPEIyCMATPUBACTCS YBEIUYEHHE BPEMEHH [UIS TOJATOTOBKH
OTBETA.

[Iponienypa  mpoBeeHHsS  TPOMEXKYTOYHOW  arTecTalliil Ui OOyYaromuxcs
yCTaHaBIMBAaETCS C Y4YETOM MX HMHIUMBUAYAIBHBIX MCHUXO(U3MYECKHMX OCOOEHHOCTEH.
[IpomexxyTo4Hast aTTeCTalys MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.

IIpoBenenue mpouedypbl OLEHUBAHHUA pPE3yJibTaTOB OOyYEHHUs JIOMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K MH(GOPMAIMOHHBIM U OnbinorpaduyeckuM pecypcam B CETH
WuTepHer nmns kaxkmoro oOydwaromerocst B (opMax, aganTUPOBAaHHBIX K OTPAaHUYCHUSM HUX
3JI0pOBbsI U BOCTIPUSITHS UHPOPMALIUU:

1) JUIA CIENBIX U CIIA00BUIAIINX:

- B IIeYaTHOHN (popMe yBETUUEHHBIM IIPU(TOM;

- B (hopMe 3IEKTPOHHOTO JTOKYMEHTA;

2) JUTSI TITYXHMX U CIa00CTBIIIAIINX

- B IIEYaTHOH (opme;
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- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) JUIs 00y4aroMUXCs ¢ HApYIICHUSIMU OITOPHO-ABUTaTEILHOTO anmapara:
— B IeUaTHOM opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10.  MATEPUAJIBHO-TEXHWYECKOE OBECIIEYEHME YYEBHOI'O
IMPOLECCA

VYuebnsle 3ansaTus npoosaTcs B IX yuebnom kopmyce Jonl'Y (r. Jonenk, yin. lopca,
17a). list mpoBeneHusl JICKIIMOHHBIX 3aHATUN TpeOyeTcsl ayIuTopusi, 000pyI0BaHHAsI MEIOBOU
WIM MapKEpPHOH JOCKOHM, MyJIbTHUMEIUMHBIA NPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
Mebenu Ui CTyACHTOB, pabodee MecTo MpernoaaBares, Bbixoa B MIHTepHeT — mpoBoIHOM win ¢
ucnonb3oBanueM Wi-Fi.

OGopynoBanue  jabopaTopuii H  CHEIUAIM3UPOBAHHBIX  KaOWHETOB  Kadeapbl
AQHAJTUTUYECKOW XUMHH, B KOTOPBIX IPOXOAMT M3Y4YEHHE Kypca «ATOMHO-aOCOpOLMOHHAsS
CHEKTPOCKOMUS B aHAJIU3€ MPUPOIAHBIX U IPOMBIIIIEHHBIX 0O0BEKTOB»: aTOMHO-a0COPOLIMOHHBIN
cunektpodoromerp CarypH-2, npubOpHBIM KoMmIuiekc [padur-2, aromMHO-aOCOPOLMOHHBIM
cnektpodpotomerp C-115TIK, Bechl anamutmueckue WA-33, aToMHO-aOCOPOITMOHHBIN
CHEKTPOPOTOMETP CatypHn-3, HNOHOMED N-160MUH, crexkTporpad NCII-30,
dotoanexkrpokonopumerp KDK-2, smektponnsie Bechl AXIS ANG 200C, ycraHoBka s
HeTIaMEeHHOTo onpeaenenus prytu «tOmusy, mudposas nadbopatopus «Releon».

Jlis caMOCTOSITENIbHOM pabOThl HCIMONB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYpCHI
HayuyHoli OMOIMOTEKM YHUBEPCUTETa U JPYTHX DIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUECKOoe OOecleueHrne, MPEeACTaBIeHHOE B y4YeOHO-METOAMYECKOM KaOWHeTe
I'maBHoroO KOpMyca (ayn.405).

[Ipu u3y4yeHHH TUCHMIUIMHBI TPUMEHSIOTCS 3JICKTPOHHOE OOYYeHHE W TMCTAHIIMOHHBIC
oOpa3oBaTenbHble TexHONOTUU. C HMCHOIB30BAaHUEM DPECYpPCOB IATHOPMBI JAUCTAHIIMOHHOTO
00pa3oBaHMUs OCYHICCTBIISIETCS TEKYIIMM KOHTPOJb 3HAHMM OOYyYalolMXCsi Ha OCHOBE
TECTUPOBAHUS U MPOBEPKH PE3YIHTATOB CAMOCTOSITEILHON PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. AnemacoBa A.C., Pokyn A.H., llleuyk M.A. AHanmutuueckas aTOMHO-aOCOpPOLMOHHAS
CIEKTpOCKOIUsL. Y4eOHoe mocodue. — 2-¢ m31I., iepepad. u gom. — Jonenk: JJonHY, 2019. — 321 c.

2. Anamutnueckas xumusi [Tekct]: B 3-X Tomax: y4eOHUK JUIsi CTYACHTOB BY30B,
00yYJarOIIUXCs 110 HAMPABJICHHUIO U crieruanm3anun «Xumus». T. 3. Xumudeckuid aHamm3 / 1o
pen JL.LH. Mocksuna [U.I'. 3enkeBuy u ap.]. — M.: Axkanemus, 2010. — 365 c.

3. AnemacoBa A.C. [IpakTukym mo aTomHO-abcopOImoHHOMy Meroay aHammza / A.C.
AnemacoBa, A.H. Poxyn, H.J[. llenuna, A.C. ITuBoBapoBa. — Jloneuk: M3n-so «lludposas
tunorpadus», 2020. — 224 c.

4. Kpuctuan I'. Ananutndeckas xumus [Texct] Yueb mis cryaentoB. B 2-x . Tom 2 /T
Kpuctnan; nep. ¢ anrn. A.B. 'apmamua, E.O. I'puropseBoii, A.B. iBanosa u ap. — M.: BUHOM.
Jlaboparopus 3nanuii, 2009. — 504 c.

11.2. lononHuTenpHas IUTEpATypa

1. MomguduimpoBanre KOHIIEHTPATOB B KOMOWHUPOBAHHBIX M THOPHIHBIX aTOMHBIX H
MOJIEKYJISIPHBIX a0COpOIMOHHBIX MeTojnax aHanu3a [mMoHorpadus] / A.C. Anemacosa, T.H.
CumonoBa, A.H. Poxyn, H.Jl. llenuna, H.B. AnemacoBa, E.A. benoBa, A.H. ®enoros;
JloHeukuii HAIMOHANBHBIA yHHUBepcuTeT. — JloHenk: u3n-Bo «Bebep» (loHelkoe oTaeneHue),
2009. - 181 c.
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2. AnemacoBa H.B., AnemacoBa A.C. OpraHnyeckue 3KCTPAKThl KaK aHAJIUTUYECKHUE
dbopMbI B DIEKTPOTEPMHYECKOM  IKCTPAKIIMOHHO-aTOMHO-aOCOpPOIIMOHHOM  aHaJIH3e
[Monorpadwus]. — Jlonenk: U3n-Bo «Bebep» (Jonenkuii punmai), 2013. — 184 c.

3. AnemacoBa A.C., benoBa E.A., baknanos A.H. Hcnons3oBanue yibTpasByka B
THOPUIIHBIX ¥ KOMOMHMPOBAHHBIX aTOMHO-a0COPOITMOHHBIX W COHOJIOMHHECIICHTHBIX METOJaX
aHaJM3a BBICOKOJIEBBIX PacTBOPOB [MoHOTpadus]. — XapskoB: M3n-80 HTMT, 2015. — 144 c.

12.  THOOPMAIIMOHHLIE PECYPCBI

1. HanuonanbHast 3JIEKTPOHHAs OndMoTeKa (H9Bb): denepanpHas
rocynapcTBeHHas uHdopmaimonHas cuctema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapctBeHHas 6ubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum noctyma: cBOOOIHBIN, moanucka. Heo6xoaumMa ycTaHOBKa IPOTPaMMHOTO
obecnieyeHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum goctyma: Ijisi aBTOPHU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

3. Hayunast snextponnas Oubnmnoreka «KuOepJleHunkay»: cailit / Accommarnus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTEeUHAS cHcTEMa «Jlanby»: [caitT]. - URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyma: Aiisi aBTOPH30B.
nosib3oBaTesnen. — TeKCT: 3JIeKTPOHHBIM.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHast cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata obpamenus: 01.09.2023). — Pexxum noctyna: st aBTOPU30B.
nosb3oBaTesnei. — TeKCT: JIeKTPOHHBIM.

6. jekTpoHHO-0MOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «/lor['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 3JE€KTPOHHBIN.

7. JJeKTpoHHBIH Katajgor Hayunoit 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Tekcr: snexrponnsiii / 9BC Houl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum ngoctyma: MOUCK CBOOOAHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s TTosib3oBaTene JJonl'y.

8. JaexkTpoHHblii apxuB Joul'¥Y: pasgen caiira / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC [onl'Y: caitir. — URL: http:/repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOTHBIA.

13. [NTPOIT'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (xopniopatusHas ymten3us JJoH'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (siutiensust mporpammsr Dream Spark muist BeIcmnx yueOHbBIX
3aBeJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD nns cB0O0AHOTO MpOrpaMMHOTO 0OeCTIeUeHHS ).
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