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IlporpaMmma  cocTaBieHa  Ha  ocHoBanMM  QDenepanpbHOTO0  rOCyAapCTBEHHOrO
o6pasoBareibHOro cranpapra Bbicurero obpasopanus (OI'OC BO) HampabieHHs HOATOTOBKH
04.04.01 Xummus, yTBEpKIEHHOrO NMpHKa3oM MuHHCTepcTBa 00pa3oBaHMs W Hayku Poccuiickoit
®epeparum ot 13 wmrons 2017 1. Ne 655; Ilopsnxa oprammsamuu y4eOHOro mporecca B
06pa3oBaTENbHEIX OpPraHM3alMAX BBICIIEr0 IpodeccHoHaTbHOrO oOpasoBanus JloHenkoi
Haponuoit Pecny6iiuky, yTBepXIeHHOro IprKa3oM MunucrepcTsa o6pasosanus U Hayku JIHP Ne
1171 ot «10» HOa6psa 2017 r.; yyeOHOro IJIaHa M OCHOBHOH 0Opa3oBaTENBHOW IIPOTPaMMBI
BBICHIETO IpodecCHOHANBHOro oOpasoBaHus HampaieHus noarorosku 04.04.01 Xwuwmws,
paszpabotansbix B 'OY BIIO «JloHenkui HallMOHAIBHBIA YHUBEPCHTET).

Pa3paboTuuk:

3aBenyromumii kadeapoi - gf Cacl A.C. Anemacosa
AHAJIUTHYECKOM XMMHH, TOKTOP XUMHYECKUX

HayK, mpogeccop

[IporpamMma y4eGHOM AMCUMIUIMHBI YyTBEPXKICHAa Ha 3acefaHMd Kadeapbl aHATHTHICCKOH
XUMHH.

[Tpotoxon Ne__ 19 otr« 14 » 04 2020 r.

3aBenyrommii kadenpoi g €~  A.C. Anemacosa

[IporpaMma y4eOHON UCHMIUIMHBI OfOOpeHa y4eOHO-METOAMYECKOH KOMHCCHEH
XHMHYECKOT0 (haKyIpTeTa.

[Mporoxon Ne 3 or«_ 15 » 04 2020 r.

IIpencenarens yaeOHO-METOAUYECKOM V.
KOMHCCHH (aKyIbTeTa J 7/ H.B. sI6noukoBa
744
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1. OBJIACTH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLIECCE.

JucuuiuinHa «AHAIUTHYECKass aTOMHO-a0COPOIMOHHAs CHEKTPOCKOMHS» OTHOCHTCA K
BapuaTuBHOW yactu (ucuurumnsl mo BbIOOpY) bioka 1 «/lucuumiuael (MOmy/IH)» y4eOHOTO
IUIaHa 110 HarpaBiieHuto noArotoBku 04.04.01 Xumus (Maructepckas nporpaMma: XuMmus).

JlucuuiimHa peanu3yercss Ha XuMU4eckoM (hakysbTeTe Kaeapoil aHaTuTudecKast XUMHUSL.

OTta JUCHMIUIMHB, ONHPasCh Ha XHUMHUYECKYI0 (HEOpraHW4YecKas, aHaJUTHYeCKasd,
opranuyeckas, puznueckas Xumus), GU3NIECKYI0 TOATOTOBKH ((pU3HMKA) CTYJAECHTOB, 3aKJIabIBACT
dyHaaMEHT HayYHO-METOJWYECKOH MOArOTOBKM OyIyIIMX HCCIEIOBaTeNiell B 00JacTH aTOMHOM
CHEKTPOCKOIUH.

OcBoeHne NaHHOM AMCIUIUIMHBI HEOOXOIMMO KaK TMPEALISCTBYIOIIEE BO BpeMsl y4deOHOH
(O3HAKOMUTENBHON) MPAKTHUKH, MPOU3BOJCTBEHHONW MPaKTUKU (HAYYHO-HMCCIIEA0BATENbCKas
paboTa), TPOM3BOJICTBEHHON NPAKTUKKA (NMPEIAMIUIOMHAs MNpPAKTUKA), NpPU  HAMUCAHUU
MarucTepCKon AUCCEPTAIIH.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4eoHoil OUCUUNTUHBL
Hanpanenune noarotoBku 04.04.01 Xumus
Marucrepckas nmporpamma XUMHUS
[TporpaMmMa noJAroTOBKU aKaJieMHyecKasi MarucTparypa
Kpanuduxanus MarucTp
KonuuecTtBo COJIEP>KATEIIbHBIX 1
MOJYJIEH
Hucuunnuna 0azoBoi / JTUCITUIIMHA BAPUATUBHOMN YacTH
BApUATUBHOU 4acTH
00pa3oBaTeNbHON MPOrpaMMbl
®opmMa KOHTPOJIA 1 Moty nbHBIN KOHTPOJB, 1 3aueT
[Tokazarenu ouHas ¢popMa oOydeHuss  BaoyHas popma 0OydeHHUs
KonuuecTBO  3a4eTHBIX  €IMHUIL 4
(kpenuToB)
I'ox moaroToBku 1
Cemectp 1
KonuuecTBo uyacoB 108
- IEKIITMOHHBIX 12
- IPAKTUIECCKHIX
- TaOOpPaTOPHBIX 12
- CaMOCTOSITEIbHON PabOThI 84
B T.4. UHANBHAYAILHOE 33/1aHHE

HenenbHOC KOIMYECTBO YACOB, 11

B T.4. QyJUTOPHBIX 2

3. OITUCAHUE JUCHUIIJINHBI.
Ieaun u 3apaun
Heap n3ydeHus: TUCHUILUIMHBI «AHAUTUYECKasi aTOMHO-a0COpPOLIMOHHAs CIIEKTPOCKOIUAY —
JaTh CTyA€HTaM (DyHIaMEHTaJIbHO-HAYYHYIO U MPAKTHUYECKYI0 MOJATOTOBKY IO TEOPETHUECKUM U
MPaKTUYECKUM BOTIPOCAM aTOMHO-a0COPOITMOHHOMN CIIEKTPOCKOTIHH.



3aoaua Kypca — chopMupoBaThH UETKHE TPEACTABICHUS 00 aHATUTHUYECKON aTOMHO-
a0COpOIIMOHHOM CIIEKTPOCKOIMH KaK 00J1acTH HAYYHOTO 3HAHUS, €€ CBSI3M C IPYTMMHU HAyKaMH U €€
MPAKTUYECKOE 3HAYCHUE; BBIPA0OTKA y MArMCTPOB KOMILIEKCA COOTBETCTBYIONIUX YMEHHI,
HaBBIKOB M INYHOCTHBIX CBOMCTB; BEIPAOOTKA YMEHHSI BRIOPATh aTOMHO-a0COPOIIMOHHYIO METOIUKY
OTIpeNieJIeHUs] I1IeJICBOI0 KOMIIOHEHTAa M pealu30BaTh €€, OICHWB IOJIYYECHHBIC DPE3yNbTaThl M
NPOBEPUB UX NPABUIBHOCTE.

TpeOoBanusi K  pe3yjabTaTamM  ocBOoeHMsi aucuMiuiuHbl:  [lpouecc  u3ydeHus
«AHAIUTUYECKON aTOMHO-a0COPOLIMOHHOM CIEKTPOCKONMW» HAmpaBieH Ha (HOPMHUPOBaHHE
3JIEMEHTOB CIEAYIOMUX KoMieTeHui B cooTBeTcTBUU ¢ PI'OC BO P® HampaBieHus MOJrOTOBKU
04.04.01 Xumust ¥ OCHOBHOW OOpa30BaTENbHOW MPOrpaMMbl BBICHIETO MPO(ECCHOHATBEHOTO
obpazoBanus HanpasiaeHUs ToaAroToBkr 04.04.01 Xumus (Marucrepckas mporpamMma: XuMus):

YHUgepcaivbHble KOMREeMmeHUuu:

—CIIOCOOHOCTh OCYHIECTBIATh KPUTUYECKUH aHAIU3 IMPOOJIEMHBIX CHUTYyalluii Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aercreuit (YK-1);

— CHOCOOHOCTD YIPABISITh MPOSKTOM Ha BCEX JTarax ero xu3HeHHoro 1ukia (YK-2);

— CIIOCOOHOCTH OpPTraHU30BBIBAaTh W PYKOBOAWTH pabOTONW KOMaHMABI, BbIpabaThIBas
KOMaH/IHYIO CTPATETHIO JJIsl JOCTIKeHuUs noctaieHHoi uenu (YK-3);

— CIIOCOOHOCTH NMPUMEHTh COBPEMEHHBIE KOMMYHUKATUBHBIE TEXHOJIOTUH, B TOM YHCIIE Ha
MHOCTPAHHBIX S3bIKAX, IS aKaJIEMUYECKOTr0 u podeccroHaibHoro B3anmoaeicteus (YK-4);

— CHOCOOHOCTh AHAIU3UPOBaTb M YUUTHIBaTh pa3HOOOpa3He KylIbTyp B IpoLecce
MEXKKYIbTypHOTO B3aumoeiicteus (YK-5);

— CIIOCOOHOCTH OMNpENeNsITh U pealn30BbIBaTh NPHOPUTETHl COOCTBEHHOW JEATEIBHOCTH U
CIOCOOBI €¢ COBEPIICHCTBOBAaHUS Ha OCHOBE camoolieHKH (YK-6).

obwenpogeccuonanvrbvie KOMnemeHyuu:

— CIOCOOHOCTb BBINOJHATh KOMIUIEKCHBIE 3KCIEPUMEHTAIbHbIE U PACUETHO-TEOPETHUECKUE
UCCIIEIOBaHMs B M30paHHOM 00/1aCTH XMMHMHU WIIM CMEXHBIX HAayK C UCIOJIb30BAHUEM COBPEMEHHBIX
pruOOPOB, POrPAMMHOTO OOecTieueHus 1 0a3 JaHHBIX podeccronanbHoro HazHadenus (OI1K-1);

—  CHocoOHOCTh  aHAIM3MPOBATh,  UHTEPHPETHPOBATH U 000IIATh  Pe3yibTaThl
HKCIEPUMEHTAJIbHBIX M PpAacCUYETHO-TEOPETUYECKUX paboT B H30paHHOM o0NacTH XUMHHM WU
cMmexHbIxX Hayk (OITK-2);

— CIHOCOOHOCTh HCHOJB30BaTh BBIUMCIMTEIbHBIE METOJbl M aJalTUPOBaTh CYLIECTBYIOIINE
HPOrpaMMHBIE MPOAYKTHI IS PellieHus 3a1a4 npodeccuonanprol nesrensroctu (OITK-3);

— CIIOCOOHOCTH TOTOBUTH MYOJIMKAallU{, Y4YacTBOBaTh B IPOPECCHOHANBHBIX JHUCKYCCHUSX,
NpPEICTaBIATh Pe3yJabTaThl NPOPECCHOHATIBHON JAEATENbHOCTH B BHJE HAYYHBIX M Hay4yHO-
nonyispHeIx goknanos (OITK-4).

npogheccuonanvnvlie Komnemenyuu, COOTBETCTBYIOIINE BUAY (BUAaM) NMpodhecCHOHAIbHON
JeSITeIbHOCTH, Ha KOTOPblE OPUEHTHPOBAHA MMPOTrpaMMa MarucTpaTyphl:

HAYYHO-UCCTIE008AMENLCKAS 0eAMENbHOCNb!

—  CHOCOOHOCTBIO MPOBOAWTH HAYYHBIE HCCIEAOBaHHUS MO C(HOPMYIMPOBAHHONW TEMaTHKE,
CaMOCTOSITENIbHO COCTaBJISITh IJIaH MCCJIEIOBAaHUS M IOJIy4aTh HOBBIE HAy4yHble U MPUKIIATHBIE
pesynbrarsl (ITK-1);

—  BJaJIeHUEM TeopHel U HaBbIKaMU MPaKTUYeCKOi paboThl B n30panHoi obdnactu xumuu (I1K-
2);

— TOTOBHOCTBIO HCIOJB30BaTh COBPEMEHHYIO ammnaparypy Mpu MPOBEACHUM HayYHBIX
uccnenoBanuii (ITK-3);

—  CIIOCOOHOCTBIO YYacTBOBAaTb B HAyUHBIX JMCKYCCHAX MW NPEACTABIATH IOJyYeHHBIE B
UCCIICIOBAaHUSIX pE3yJAbTaThl B BHJIE OTYETOB M HAYYHBIX ITYOJMKAIMi (CTEHJOBBIE OKJIAMIbI,
pedepatsl U CTaThH B IepHOANYecKoi HayuHoH nevath) ([TK-4);

OpP2aHU3AYUOHHO-YNPABNIEHYECKAs 0esiMeNlbHOCMb !

—  BJIQICHUEM HaBbIKAMH COCTABJICHUS IIJIAHOB, IPOrpaMM, IPOEKTOB U JAPYTrUX AUPEKTUBHBIX
nokymentoB (I1K-5);
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—  CHOCOOHOCTBIO OMpEACNATh W aHAIW3HPOBATH MPOOJIEMBbI, TIAHUPOBATH CTPATETHIO HX
pelieHus, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a pe3yibTar aesrenbaoctd (I1K-6);
HAYYHO-Ne0a202udecKds 0esimelbHOCmb:
BJIaJICHHEM METOJIaMH OTOOpa MaTepualia, NpPernoJaBaHs W OCHOBAMHU YIIPABJICHUS MPOLECCOM
o0yueHHs B 00pa30BaTEeIbHBIX OpraHu3anusix Beiciiero oopasosanus (ITIK-7).

B pe3yabrare wu3ydyeHUs Y4eOHOH JUCHMIUVIMHBI «AHAJIUTHYECKAs] ATOMHO-
adCcopOUMOHHAS CIIEKTPOCKOMNS» CTYAEHT J0JIAKEH |

3Harth:

1. COBpEeMEHHYIO JHUTEpaTypy MO aHATUTHYECKOH aTOMHO-aOCOPOIIMOHHOW CIIEKTPOCKOIINH,
rOCyIapCTBEHHbIE W MEXAYHApOAHbIE CTaHAAPThI, MATEHTHI, CHEIHATU3UPOBAHHbBIC
MEPUOANYECKUE U3IAHUS U CalThl B ceTU VIHTEpHET;

2. TEOpeTHUYECKHE OCHOBBI M MPUHLUIIBI METO/la aTOMHO-a0COPOIMOHHON CHEKTPOCKOIHH,
AHATUTUYCCKUE CUTHAIIBI B TNIAMEHHOM, 3JIEKTPOTEPMHYECKOM M HECTAHJAPTHBIX CIOCO0ax
ATOMHU3AINH, METPOJIOTHYECKUE XapaKTePUCTUKH METO/1a;

3. METOAOJOTHI0 BBIOOpPAa METOAA aHajau3a, CIOCOOBI TIOBBIIICHHS YyBCTBUTCIBHOCTH,

yIy4dIIeHUs TPaBUILHOCTH, BOCTIPOU3BOUMOCTH, N30MPATEIbHOCTH;
3aKOHBI CBETOIOTJIONICHUS AaTOMHBIM MTaPOM;

5. MeTOAOJOrHI0 BbIOOpa M OCOOCHHOCTH METOMOB pa3/eieHHs] U KOHIEHTPUPOBAHUS MUKPO-
¥ MaKpOKOMITOHEHTOB B aTOMHO-a0COPOIIMOHHOM aHAJIU3E;

6. crmocoObl ¥  TpUeMbl  YCTpaHEHUS  MaTPUYHBIX  BIUSHUNA B  IJJAMEHHOH U
AIEKTPOTEPMUUYECKON aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIUY;

7. METOAOJOTHIO BbIOOpa XMUMHUYECKUX MOJIU(MUKATOPOB B AIEKTPOTEPMUYECKOM aTOMHOU
abcopOuuu;

8. oco0eHHOCTH TpPOTEKaHUSA (PUIUKO-XUMUYECKHX PEaKIMil M IMPOIECCOB B aTOMM3aTOpax
Pa3HOTO THITA, COCTOSTHUE aHAJUTOB B CTAHJAAPTHBIX U aHAJIM3UPYEMBIX PACTBOPAX;

9. HCTOYHUKH MPOUCXOXKICHHS MOTPEITHOCTEN OTAENbHBIX CTaJAUN aHAIHU3a, a TAaKKe METOIbI
OIICHKH MPABUIFHOCTH ¥ BOCIIPOU3BOIUMOCTH;

Ymern:

1. mpoBecTH TOCIOBEPKY aTOMHO-a0COPOIIMOHHOTO CTIEKTPOPOTOMETPA;

2. 3HaTh aJITOPUTM PabOTHI Ha IPUOOPE;

3. yMeTb ONTUMH3UPOBATH YCIOBUSI aTOMHO-a0COPOIIMOHHOTO OMPEIEICHUS AJIEMEHTOB TPU
UCTIOJIb30BAHUH PA3INIHBIX TUIIOB aTOMU3aTOPOB;

4. BOCIIPOM3BECTH CTaHAaPTHBIE aTOMHO-a0COPOIIMOHHBIE METOIUKH aHAJM3a TSl PEeLICHUS
MIPOM3BOJICTBEHHBIX, HAYIHO-TIPAKTHYECKUX, UCCIICIOBATEIILCKUX U IPYTHX 33]1aY,

5. BBIOpaTh METO/1 TPaJUpPOBKH MPHUOOPA, BEIOPATh CTaHIAPTHBIE 00pA3IIbI IS MPOBEPKHU
MPABWILHOCTH, TOCTPOUTH TPATyHPOBOYHYIO 3aBUCIMOCTE U OIIPEICIIUTh 110 HEH CO/Iep KaHme
AHAIINTA;

6. COCTaBJISAITh OTYETHI M BECTH JaOOPATOPHBIH JKypHal; yMeTh pedepupoBaTh U
PEIEeH3UPOBATH XUMHUYECKYIO TOKYMEHTAIIHIO;

Baaners

—  TEOPETUYECKUMHU W  METPOJOTHYECKMMHU  OCHOBaMH  aTOMHO-a0COPOIIMOHHOM
CIIEKTPOCKOITHH,;

— TEXHUKOH SKCTIEPUMEHTAILHON padOThI B CIIEKTPATBHBIX J1TA00PATOPHSIX;

— paboToii ¢ TUTEPaTypOl MO aTOMHO-a0COPOIIMOHHOMN CIIEKTPOCKOTIHH,

— ombITOM 00paboTKM M O0OOIIeHHs] MaTepuaia W MOUCKAa HOBBIX JKCIEPUMEHTAIBHBIX W
TEOPETUYECKHX PE3yIbTATOB.
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4. COAEP)KAHUE JUCIAIIJIMHBI U ®OPMbI OPT'TAHU3AIIUUA YYEBHOI'O

MPOLIECCA

IMopsiaiKoOBBIM HOMEP M TeMa

KpaTKOQ CoaepKaHuE TEMbI

Cooepircamenvnutit Mooyns 1 «Ananumuueckan amomHo-adcopoOyUOHHAA CHEKMPOCKONU)

Tema 1. ATOMHO-
abcopOIMOHHAS CTIEKTPOCKOMHS
U ee  BO3MOXKHOCTH  TIpH
OTIpeieIeHu N CIIeZIOB
JJIEMEHTOB.

OO0mue NpUHIMIBI, SMUCCHOHHBIC, aOCOpPOLMOHHBIE U
(dayopeciieHTHBIE CTIeKTphl. Pe3oHancHOe m3nydenue. OOmas
CXeMa  aHaJMTUYEeCKOro  mpoluecca  HOpH  aTOMHO-
abcopOrmonHoM ananmuse. lloryomeHue ¥ W3IydeHUE
SHEPruu CBOOOAHBIMU aTOMaMU. VI3MepeHue MOraomeHus
cBeTa aTOMaMHU. PacripocTpaHeHHOCTH aTOMHO-
abCopOLIMOHHOIO METOJa B AHAIUTUYECKOM IPaKTHKE.
ATOMHO-a0COpPOLIMOHHBIE CIEKTPOMETPHI M WX TOCHOBEPKa
OpraHaMHl TOCYJIapCTBEHHOW METPOJIOTUYECKON  CIYXKOBI.
AHanuTHYECKHEe  BO3MOXXHOCTH  aTOMHO-a0COPOIIMOHHON
CHEKTPOMETPHH. CpaBHuTenpHas OLIEHKa aTOMHO-
aOCOpOITMOHHOTO  METOJa TMPU  OMNPENEJICHUU  CIIENIOB
AJIEMEHTOB B MPUPOIHBIX M MPOMBIIIEHHBIX O0BEKTaX.

Tema 2. IlpyHUMNHMAIbHBIE
CXEMBbI U3MEPEHUH.

OpnHonyueBast cxema IEPEMEHHOIO TOKAa C CEJIEKTUBHBIM
HCTOYHUKOM cBeTa. J[ByxilydeBasi cxeMa IEpEMEHHOI0 TOKa €
CEJIEKTUBHBIM HCTOYHMKOM CBeTa. ATOMHO-a0COpOLIMOHHbBIE
CIIEKTPOMETPBI  BBICOKOTO pPaspellieHUs] C HENPEPbIBHBIM
HUCTOYHUKOM CBETAa. MHOI'O3JIEMEHTHBIE CXEMbl AaTOMHO-
abcopOLMOHHBIX M3MepeHMH. Mcrounuku cBeta. Jlammbl c
MOJIBIM  KaTroAoM. BpicokodacToTHble  0€33JeKTPOHbIE
namnsl. J[Byxpaspsansle namnsl. Jnoansie nasepsl. Jlammsl ¢
HEeNpepbIBHBIM cieKTpoM. [lnamennas atomuzanus. [Inamena.
I'openku u pacnbuIMTENbHBIE KaMepbl. PUBHKO-XMMHUYECKHE
MpoLecchl B IUIEMEHaX C y4acTHEM aHajauTa. ATOMHU3alUs
CIOCOOOM «XOJIOJHOTO Mapa». XUMHUECKass M TepMHUecKas
aToMHu3alusl pTyTH. ATOMHO-(IyOPECLIEHTHOE OIpE/eIeHUe
prytu. Atommsanus ruapunoB. [lomydyeHune ruapuios.
[InamenHas u TepMuyecKas aTOMU3ALMS THAPUIOB.
OnexkTporepMuyeckas —aroMuzauus. ['paduroBas  meus.
@®opMHUpOBaHUE CHUTHala IMOTJIOLIEHUS M €ro H3MepeHue.
Xapakrepuctuka HarpeBa. [Ipouenypa paboTsl ¢ rpaduroBoit
neyblo, TeMIepaTypHO-BpeMEHHas IporpaMmMa HarpeBa
aTOMHU3aTopa. DU3NKO-XUMUYECKUE IIPOLIECCHI B
IEKTPOTEPMUYECKHUX aTOMH3aTopax. [Ipuemnauku
n3nydeHus. Koppekius HECeNIeKTUBHOIO MOIJIONIEHMSI CBETA.
[IpOoTOYHO-NHKEKIIMOHHBIN aHAJIN3.

Tema 3. Merponoruueckue
XAPAKTEPUCTHUKA aTOMHO-
abcopOLMOHHOTO  MeToJa |
CIOCOOBI UX YIyUIICHUS

UyBCTBUTEIHHOCTh, XapaKTEPUCTUYECKas KOHIICHTpAIUs H
XapaKTepUCTHUICCKAs macca. CrrocoOsbl MMOBBIIIEHUS
gyBcTBUTENbHOCTU.  [Ipemen  oOHapyxkenus.  CrocoOsl
HAaXOXJACHUS W  CHWKCHHS  Tpeelia  OOHapyKEHHS.
CX0IMMOCTh B BOCIIPOU3BOIUMOCTD. [Iprembl, O3BOJISAOIINE
VIIYIUTHh BOCIPOHM3BOJUMOCTh. JIMHAMWYECKWI JHama3oH
rpagyupoBoyHoro rpaduka. [IpaBUIBHOCTH pe3yNbTaTOB
aHaJn3a. [TprunHbI CHCTEMATHYECKUX OIIHMOOK,
cnenuuYHbIe NI aTOMHO-a0COpPOIIMOHHOTO  METoja
aHaJn3a.




Tema 4. Metoanueckue
BOTIPOCHI aTOMHO-
abCopOIIMOHHOTO METoHa
aHam3a

Ilomexu mnpoBeaeHMIO aHaNM3a B IUIAMEHM M CHOCOOBI MX
ycrpanenus. Knaccudukanus momex B IJIaMEHHOM aTOMHO-
abcopOLMOHHON crniekTpockonuu. [loMexu nmpu noiaydeHuu u
nepeHoce a’po3oiisi. [lomexu B KOHAEHCUPOBAaHHOHU (paze mpu
UCIApEeHUM 4YacTHUI. TeljoBas OJIOKUPOBKA, XHMHYECKHE
IIOMEXHU, CTPYKTYPHBIE IOMEXHU, KOCBEHHbIE ToMexu. [lomexu
B naporazoBoil (haze. XuMHUECKUIl MEXaHU3M aTOMU3ALUU B
rpadUTOBBIX TeYax.
Ilomexu B 3J1EKTPOTEPMUYECKOM ATOMHO-aOCOPOIMOHHOM
METOJE. dusnueckue IIOMEXH. XuMHU4ECKUe u
HMOHU3ALMOHHBIE IIOMEXH. CnexkTpanbHble  IOMEXH.
CrnektpanbHble  CElEKTHBHBbIE IoMexu. HecenekTuBHbIE
CIEKTpaJIbHbIE TIOMEXU: MOJIEKYJISIPHOE IOIJIOLIEHUE CBETa,
paccessnue  cBera.  CHCTeMaTH4eCKHME  IOTPEIIHOCTH,
3arps3HeHue rpaduTOBON TPYOKH, PACTBOPOB U IOCY[BI.
O¢ddexkrer  mamsaTa  rpaduToBO  TpyOkm. Konnemmws
TeMIIepaTypHO-CTaOMIM3UPOBAHHOM IeuH ¢ maaT(opMoil.
KocBennsie MeTONbI  aTOMHO-aOCOPOIIMOHHOTO — aHau3a.
Bbi6op onTUMalbHBIX YCIOBHM aTOMHO-a0COPOLIMOHHOIO
omnpeneneHus. TpeboBaHUS K YUCTOTE MOCY/Abl U peareHTOB.
XpaHeHne TIpaJlyMpOBOYHBIX pPacTBOPOB. ['pamyupoBOYHBIE
pacTBOpBI sl OpraHudeckux marpuil. I[loaroroBka TBepAbIX
pod A7 mPSIMOTO aHalIM3a HEIUIaMEHHBIM MeToAoM. PydHoe
U aBTOMaTHYeCKoe J103UpoBaHue npod. PacTaruBanue mkasl.
[lonydyeHne rpagyupoOBOYHBIX XapaKTEPUCTUK: CIOCOO
IpafyMpoBOYHOrO  rpaduka,  CTaHIAApTHBIX  J00aBOK,
OTrpaHUYMBAIOLIUX PACTBOPOB.

Tema 5. XMHYECKUE PEAKTUBBI
B aTOMHO-a0COpOLIMOHHOM
aHanuse.

XUMUYECKHE PEaKTUBBI B aTOMHO-aOCOPOLIMOHHOM aHaJIM3e.
OpraHuyeckre peakTUBbBI M PACTBOPUTENU B IUIAMEHHOM
aTOMHO-a0COpPOIIMOHHON CHEKTPOCKONUHU. KCTPAKLIMOHHO-
aTOMHO-a0COpOLIMOHHBIN aHAIN3. XUMHUYecKast MOAU(UKaLus
IpyU  yCTpaHEHMH TOMeX B  aTOMHO-aOCOpPOLIMOHHOU
cnektpockonuu.  CopOIMOHHOE  KOHIEHTPUPOBAHUE U
NIEKTPOTEPMUYECKOE aTOMHO-a0COPOIIMOHHOE ONpeiesieHue
CIIeZIOB  3JEMEHTOB. XHMMHYecKas MoAuduKanuus mpu

yCTpaHEHHUH IoMeX B aTOMHO-a0COpOLIMOHHOI
cnektpockonuu.  OCHOBHblE  NPUHIUIBI  XUMHYECKOMN
MO (UKALUH. Opranunueckue U HEOPraHUYECKUE
XUMHUYECKHE MOIU(UKATOPBI B Mo upUKau

BBICOKOTEMIIEPATYPHBIX MPOILIECCOB 00Pa30BaHUsI CBOOOTHBIX
aTOMOB B OJEKTPOTEPMHUYECKOM aTOMHO-a0COPOIIMOHHON
CHEKTPOCKONMUU. MeTaUIOKOMIUIEKCHBIE  MOJU(PHUKATOPHI.

CwmemanHbie u KOMOMHHpPOBaHHbIE XUMHYECKHE
MOJIU(UKATOPHI. IlepmaHeHTHBIE MOJU(PUKATOPBHI.
AHanutuyeckoe HCIOJIb30BaHUE MOAU(PUKATOPOB.

OrpanuyeHus, HEIOCTaTKW U  TOOO0YHBIE  3(PPeKThI
NPUMEHEHHUs]  XUMHYECKHX  MoaudpukaropoB.  CrnocoOsl
BBEJICHUA XUMHUYECKuX MoaudukaropoB. HemnpepriBHas
MO (UK.

Tema 6. Atomuas abcopOuus B
aHanmm3e IPUPOTHHUX u
IPOMBIIIUICHHBIX OOBEKTOB.

[lonrotoBka  cmexktpomerpa kK  pabote. [lomyudenue
IpagyrpOBOYHBIX XapaKTEPUCTHK. IIpuroroBnenue
pacTBOpOB JUIS IPaJUpOBKHU: HEOpPraHUYECKUE




IpagyrpOBOYHBIE PACTBOPHI; OPraHUYECKUE I'PATyHPOBOYHBIE
pacTBOpBI; BBEIEHUE B PACTBOPHl MaTPUYHBIX KOMIIOHEHTOB
11po6. IIpoGonoaroToBka: >XKUIKOCTH, HEPTSIHbIE MPOAYKTHI;
TBEp/bIE OpraHWYeCKUE MaTepuaynbl (cyxas M MOKpas
MUHEpaJIN3aLus, SKCTPaKLKsA); HEOpraHWYEeCKHe TBepible
MaTepUaJIbl. ABTOKJIaBHOE pasznokeHue npo0O.
MHUKpOBOJIHOBAsE IPOOOMOATOTOBKA.

Pazpaborka Meronuk aHanm3a. AHamu3 Mpod € BBICOKUM
COJIEBBIM  COZAEpKaHWEM. AHaIW3 CYCIHEH3UWH. AHanu3
TBepAbIX 1po0. OrmnpeneneHue COAEpXKaHUS OCHOBHBIX
KOMITOHEHTOB.

[locrostHHast H3KcruryaTanus npuOOpoB. YUHMCTbIE KOMHATHI
Paboune raspl. OuucTka BOJABI MU XUMHUYECKUX PEAKTHBOB.
ITogroroska XUMHUYECKON IOCY/BL. AHanu3 B
aBTOMATUYECKOM PEXHUME.

ATtomHast abcopOuusi B  aHaIM3€ TUAPOXUMHUYECKUX,
re0JOrMYECKUX U FEOXMMHUYECKUX MaTepuanoB. OnpenencHue
PTYTH B XOJOJIHBIX IIapax M CIOCOObI TOBBIILICHUS
YYBCTBUTEIBbHOCTHU 3TOrO orpeseeHusl. ATOMHO-
a0COpOLIMOHHBIN aHaIM3 MOBEPXHOCTHBIX M IMPOMBILIUIEHHBIX
crouseix Box mo [T'OCT, JACTY, ISO. AtomHO-
abCcopOLIMOHHOE  OMpeleNieHue  MHAMBUAYyalbHbIX  P3D.
CrocoObl yCcTpaHEHHUs MOMEX IpU DJIEKTPOTEPMUUYECKOM U
IJIaMeHHOM omnpeaesneHuu P35,

ATOMHO-a0COpPOLIMOHHBIA aHAJU3 B METALTYPruu. AHAIW3
METaJUI0B 0c000H YNCTOTHI. AHAJIN3 0J1aropoJHBIX METAJIIOB.
CxeMmbpl aHanM3a YEpHBIX U IBETHBIX CIUIaBOB, (PEPPUTOB,
AJEKTPOJI3HBIX PACTBOPOB.

AHanu3z Ouosiornyeckux 00pasioB. ATOMHO-a0COPOIIMOHHBIH
aHaJIM3 B IIaTOJIOTM M MeIWMLMHE. AHaiu3 BOJOC. AHanu3
HEOPraHMYECKUX M  OpPraHMYeCKUX  BEIIECTB, UHCTBIX
XUMHMUYECKUX pPEaKTUBOB, CHUJIMKATHBIX MaTepHaoB. AHaIu3
MUIIEBBIX MPOAYKTOB. AHanmM3 OOBEKTOB OKpY’Karolen

Cpelbl. Metoanueckue MIPUEMBI WHTEHCU(PHUKAITUT
poOOMOATOTOBKH, cnenuduuHbIe TS aTOMHO-
abcopOIIMOHHOTO MeETOo1a (aBTOKIABHAS TEXHHKA,

MUKPOBOJHOBBIE CUCTEMBI, YIBTPa3BYK).




TemaTnueckuii mjaian

Conep:kareJbHbIA MOAYJIb 1

Ha3Banus comep:kaTejJbHbIX
MoaYyJIeil M TeM

KoanyecTBo 4acosB

Ounas ¢opma 00yueHust

3aounasi popma oOyuenust

B T.4.

B T.4.

BCETO
JICKOUN
NPaKTUYCCKHE
nabopaTopHbIC
paborta
MHIABAYATHHAs

ﬂQﬁf\’T‘Q

BCETO
JICKOUHN
MPAKTHYCCKHUE
nabopaTopHbIe
CaMOCTOATECIIbHasA
pabota
WHIUBUyaTbHas

paborta

Tema 1. AToMHO-
abcopOImoHHas
CIIEKTPOCKOIIHS
BO3MOYKHOCTH
oTpeIeIICHUN

3JICMCHTOB.

ee
npu
CJIEJIOB

= [camocTrosTenbHas

16 |2

Tema 2. IllpuHuunuambHbIC
CXEMBbI H3MEPEHUH.

18 |2 2 14

Tema 3. Merpoioruueckue
XapaKTEPUCTHKH aTOMHO-
abCopOIMOHHOTO MeTo/a |
CTIOCOOBI UX YIyUIICHUS

18 |2 2 14

Tema 4. MeToqnueckue
BOIIPOCHI aTOMHO-
abcopOIIMOHHOTO METOIa
aHanm3a

20 |2 4 14

Tema 5. Xumnudeckue
PEaKTUBEI B ATOMHO-
a0CcopOLIMOHHOM aHANIN3E.

18 |2 2 14

Tema 6. ATomHast abcopO1ust
B aHaJIN3€ MPUPOIHBIX U
IIPOMBIIIICHHBIX 00BEKTOB.

18 |2 2 14

Hmozo
no cooepicamenvbHoMmy
Mmooy 1

108

12 12 | 84




5. METOAUYECKHUE PEKOMEHJALIMUA JIUIS ITPOBEAEHU A JIEKIIMOHHBIX,

MMPAKTUYECKHUX U JIABOPATOPHBIX 3AHSATHI.

[IpakTuyeckue 3aHATHS HE MPETYCMOTPEHBI Y4EOHBIM TIAHOM.

TeMbl TeKIIMOHHBIX 3AHATHI

No Haszeanue memowi Konuuecmeo

n/n 4acoe

1 | AToMHO-aOCOpPOIIMOHHAS CHEKTPOCKONHUS M €€ BO3MOXHOCTH IIPH 2
OTIPE/ICIICHUN CIICZOB DJIEMEHTOB

2 MeTtposornueckne XapakTepruCcTUKH aTOMHO-a0COPOITMOHHOTO METO/1a

3 [ToBbIIEHHE TOYHOCTH TUIAMEHHOT'O aTOMHO-a0COPOITMOHHOTO METO1a 1

4 IToBbiieHue TOYHOCTH ANMEKTPOTEPMUIECKOTO aTOMHO- 2
a0COpPOITMOHHOTO METO/IA.
XUMUYECKUE PEaKTUBBI B aTOMHO-a0COPOIIMOHHOM METO e
ATOMHO-a0COPOITMOHHOE OIPEICTICHUE PTYTH B XOJIOIHBIX ITapax

7 | MHoOrosnemMeHTHast aTOMHO-a0COPOLIMOHHIIS CIIEKTPOCKOIHS 1

Bcero 12
TeMbl 1a00paTOPHBIX 3AHATHI

No Haszseanue memoi Konuuecmeo

n/n 4acoe

1 . 'ocrioBepka aToMHO-a0COPOIIMOHHOTO CIIEKTpodoTOMETpA. 2

2 | OmpenerneHue CoJep)KaHUS PTYTH B BOJAX aTOMHO-aOCOPOITMOHHBIM 2
METOJIOM B XOJIOJHBIX Mapax.

3 | . AToMHO0-a0COpOIIMOHHOE CO/Iep )KaHMe ITMHKA B BOJAX.. 2

4 Omnpenenenue coaep kaHus CBUHIIA U KaAMHsI B 00BEKTaX OKpysKarolei 2
CpeJIbl DJIEKTPOTEPMUUECKUM aTOMHO-a0COPOIIMOHHBIM METOIOM.

5 OmnpeneneHre MaccOBOW JOJHM JParolleHHBIX METAJIOB B JIOME U 2
0TX0JIaX PAJAMOIICKTPOHHON IPOMBIIICHHOCTH.

6 Omnpenenenue o0IIeN )KeCTKOCTH BHICOKOMUHEPATN30BaHHBIX IAXTHBIX 2
BOJIL.

Bcero 12

6. METOAWYECKHUE YKA3AHUSA 110 OPTAHU3AIIMA CAMOCTOSATEJBHOM

PABOTBI CTYJAEHTOB.

Opranuzanus caMocTosiTeIbHON padoThl CTYIEHTOB

Ne Has3zeanue memut Konuuecm
n/n 60 uacos
1 ATOMHO-a0CcOpOIIMOHHAST CHEKTPOCKONHUS U €€ BO3MOXKHOCTH TpHU 5
OIIPEAEIIEHUH CIEA0B YIEMEHTOB.
WupuBuayansHas pabota (1. 6) 9




2 [IpuHOMNIHaNBHBIE CXEMBI U3BMEPEHUM. 6

WunuBuayanbhuas pabora (1. 1) 8

3 Mertposoruueckue XapaKTEPUCTUKU aTOMHO-a0COpOLIMOHHOTO 7
METOIa U CIIOCOOBI X YITYYIICHHS

NunuBunyaneaas pabota (1. 7) 7

4 Metoanyeckre BOIPOChl aTOMHO-a0COPOIIMOHHOTO METO/1a aHAJIH3a 4

WnnuBuayanbHas pabota (11.5) 10

5 XUMUYECKHE PEaKTUBBI B aTOMHO-a0COPOLIMOHHOM aHaIM3E. 6

WupuBuayansHas padota (1. 2, 3, 4) 8

6 AToMHas abcopOIus B aHAIKM3€ IPUPOTHBIX U MPOMBIIUICHHBIX 5

00BEKTOB.
WunuBuayanshHas pabota (1. 8, 9, 10) 9
BCET'O 84

7. AHAUBU Y AJIBHBIE 3ATAHUSA

3agaHus A5 MHAMBHUAYAJIbHOH padoThl cojep:karcs B yuyeOHOM mocoOum AjemacoBa
A.C, Poxyn A.H., lllepuyk N.A. AHaimtuueckas aToMHO-a0OCOpPOLIMOHHAs CHEKTPOCKONUs. Y4eOHoe
nocooue. — 2-e u3., nepepad. u jporr. — Jonerk: JJonHY, 2019

Henb: oBnaners Teopuel M NPAKTUKOW AaTOMHO-aOCOPOLIMOHHOM CIEKTPOCKONHUM MpU
aHaJu3€e MPUPOAHBIX U IPOMBIIIIEHHBIX 00BEKTOB.

3aganus:

1. 3anuIunTe OCHOBHBIE XUMHYECKUE MPOLECCHI, TPOTEKAIOIINE PU aTOMU3ALIUU 3JIEMEHTOB
B TPaQHUTOBBIX IE€YaX HJIEKTPOTEPMHUECKUX aTOMU3ATOPOB.

2. C ucnonb3oBaHHeM MoOHoOrpaduyeckoi, Oubmuorpaduyeckoil, MaTeHTHOM IUTepaTyphl,
HNuTtepueT 0000muTe, Kakue XuMUIecKre MOANGUKATOPHI UCTIOIB3YIOT:

2.1 B aHanmu3e 0OBEKTOB OKpYXKaroleil cpebl;

2.2 B a”Hanu3e OMOJOTMYECKHUX U KIMHUYECKUX 00BEKTOB;

2.3 B aHaNIM3€ METAJJIOB U CIJIABOB.

3. C wucnonp3oBaHreM MoOHOTpadudIecKkol, OnOIMorpad)uIeckoil, MaTeHTHOW IUTEpaTypHl,
WNutepHer 00001muTe, Kakiue XUMUYeCKHe MOTUGPUKATOPHI 3P PEKTUBHBI:

3.1 s 37eMEeHTOB, He 00pa3yloHMX C YIIEpOJOM TEPMOCTOWKHX KapOWIOB, OJHAKO
UMEIOIINX JIETY4YHEe U CpaBHUTENIbHO npouHble okcuapl (In, Ga, Cd, Pb, Sn, Zn, Co, Cu, Ag, Be, Cr
" 7p.);

3.2 Ans TPYIHOJETYYHX METaUIOB, MMEIOLIMX MOHOOKCHJIBI C DHEPruei AucCcolualuu
menee 650 x/[x/momns (Mo, Be, V);

3.3 [uIs 3IeMEHTOB, 00pa3yIIIUX B ra30Boi (ase rneun nmpounsie coequHenus (Se, Sh, As,
Bi, Te);

3.4 nns xkapOugoobpasyronmx anemMenToB (Mo, V, P33 u np.).

4. Wcnonb3yss MoHOrpaduueckyro, Oubnuorpadudeckyro, NaTeHTHYIO JINTEPATypy, PECypChl
WutepHer, coctaBbTe TaONMIly JaHHbIE IO MPUMEHEHHIO XUMHYECKHUX MOJU(PHUKATOPOB B
COUYETaHHH C METOJIaMU IPEIBAPUTEIHLHOTO pa3/IesieHUs] U KOHIICHTPUPOBAHUSI.

5. Kakoif MexaHnu3M aTOMH3AIMHU SBJSETCS MPeo0IaJaroIuM s

a) Ag, Au, IIIaTUHOUIOB,;
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0) Co, Cu, Fe, Ni, Pb, Sn;
B) Mo, V, Ti;

r) Zr, Hf, Nb, Ta, Th;

n) Ca, Cd, Mg;

e) Zn, Al, Cr, Be, Sr, Ba;

x) Y, Sc, TaHTaHOU0B?

6. Kakume »s1meMEHTBI MOXHO OIPEACNSATh METOJAOM aTOMHOW abcopOluu M B KaKUX
KosmyectBax? MOXKHO JM HCIOJB30BaTh 3TOT Merox must ompexenenus S, N, Cl, P? ITouemy
TUTAMEHHAsI aTOMHAst a0COpOIIHsI MEHEe YyBCTBUTENIbHA, YEM DJICKTPOTEPMUYECKAs?

7. PaccuuraiiTe XapakTEPUCTUUYCCKHME KOHIIGHTPAIlMU TIPU aTOMHO-a0COPOIMOHHOM
ONpEJICTICHUH JIEMEHTOB, UCIIOJIb3Ys CIENYIOIUE JaHHBIC:

OnemMeHT KoHuenrpanus N3mepenHble mapaMeTpsl
HOTJIOUICHUS
WJIM TIPOITYCKaHUs
Ni 10 MKr/mi A =0,.292
Sn 100 MKr/mi T =80%
Ag 0,0185 monnw/1 A=0,151

8. Ilpu rocmoBepke aTOMHO-aOCOPOIMOHHOTO CHEKTpOMETpa Oblla MpOBEACHA Cepus
u3MepeHuil  crangaptHoro pactBopa Meau(Ill) wu  momyuyeHsl  cienyromMe  3HAYEHUS
abcopormonHoctu A: 0,242; 0,244; 0,238; 0,232; 0,240; 0,246; 0,246; 0,240; 0,230; 0,242. Yepes
noyiyaca noBropuiin usMmepenue: 0,244; 0,246; 0,250; 0,241; 0,240; 0,252; 0,254; 0,248; 0,240;
0,246. OueHuTe NOTPEUIHOCTh M3MEPEHHUs CUTHana. SIBisieTcs M pa3HUIla pPe3yNbTaToB IBYX
M3MEPEHUI CTaTUCTUYECKH 3HAYUMOM?

9. Ilpu aToMHO-aOCOPOIIMOHHOM OIPEAEICHUH MAacCOBOM JI0JIM HATpusi B CTaHIAPTHOM
obpaste npeanpustus (COII) 6a66urta kansuueBoro bK2 ¢ arrectoBaHHBIM cojiepKaHUEM HATPUS
(0,200 £+ 0,007)% Obu TomyueHbl cienyromme pesynbratel (%): 0,195; 0,199; 0,206; 0,204.
CoJep>KHUT T METOAMKA CUCTEMATHYECKYIO TTOTPEUTHOCTh?

10. TIlpu aToMHO-aOCOpPOIIMOHHOM OMpeAeNeHUH JKele3a B pacTBOpe IO METOIy
OTPAaHWYMBAIOIINX  PACTBOPOB OBUIM TIPUTOTOBJIICHBI 2  TPaaydpPOBOYHBIX pacTBopa C
koHueHntpauueit Fe(Ill) 9 mkr/mn u 14 MKr/mim, Ui KOTOpBIX 3HaueHHe aOCOPOIMOHHOCTH
coctaBuino A=0,14 u 0,23, coorBeTrcTBeHHO. OMpeenuTe KOHIICHTPAIIUIO JKelie3a B UCCIEAyeMOM
pacTBope, eciIi U3MEpEeHHOe 3HauUeHne abCOpOIMOHHOCTH Kene3a s Hero coctaBuio A=0,15.

11. Tlepeuucnute OCHOBHBIE TMPOIECCHI, BeAylHEe K (HOPMUPOBAHUIO aAHATUTHUYECKOTO
CUTHaJa B IJIAMEHHOM aTOMHO-a0COpOIIMOHHOM METOJIE.

8. KOHTPOJIBHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTALIUH.

1. CpaBHMTENBHAS OLIEHKA METPOJIOTMUECKUX XapAaKTEPUCTHK aTOMHBIX CIIEKTPaJIbHBIX
METO/I0B aHAJIM3a.

2. IlpuHmn aToMHO-a0COPOIIMOHHOTO METO/1A.

3. 3aKOH MOTJIOLIEHHS CBETa aTOMaMHU B ra3000pa3HOM COCTOSTHUH.

4. bnok-cxemMa aTOMHO-a0cOpOLIMOHHOTO ITpHbopa.

5. McTOYHMKH PE30HAHCHOTO U3TyYEHHS.

6. IlmameHHbIe aTOMU3ATOPBI.

7. OnpenesneHue pTyTH B XOJIOJHBIX Mapax.

8. UyBCTBUTEIHHOCTh AaTOMHO-a0COPOIIMOHHOTO METO/1a ¥ CIIOCOOBI €€ BBIPa)KEHUSI.

9. 'uGpuiHbIe 1 KOMOMHUPOBAHHBIE METO/IBI.

10. I'paduToBas kroBera JIbBoBa 1 meur Maccmana.
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9. OBPA3EIl BAPUAHTA MOAYJbHOI'O KOHTPOJISI U KPUTEPUI OLIEHUBAHUS

IOy BIIO «JIOHEIKAI HAIITMOHAJIbHBIA YHUBEPCHUTET»
Xumuuyeckuil pakyabTeT

Hamnpasnenue noaroToBku: 04.04.01 Xumus

Marucrepckas nporpamma: XUMHS

[IporpamMmMa moAroToBKH aKkajgeMuyecKasi MarucTparypa

Cemectp 1

VYyeOHast AUCHUIIINHA AHaJuTHYeCKAs aTOMHO-20COpOLMOHHAS
CIIEKTPOCKONUS

MOAYJIbHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. Ilpuxmun atoMHO-aOCOPOIIMOHHOTO METOJa M OCHOBHBIE 3aBHCHMOCTH, JIEXKAl[ie B OCHOBE
Ka4eCTBEHHOTO M KOJMYECTBEHHOTO OIPEICIICHHS.
2. Kimaccuguxaryst moMex B KOHACHCUPOBAHHOM (Daze U crocoObl NX YCTPAaHSHHUS.
3. Onpexenenue pa3auuHbIX GOPM PTYTH METOAOM XOJIOJHOTO Hapa.

YTBepkaAeHO Ha 3acelaHud  Kadeaphl AHAIUTHYECKOW XHWMHH, MPOTOKoI  No oT
« » 20 I.

3aB. kadeapoit
IIpenonaBareins

KpuTepnn OUCHUBAHUSA MOAYJBHOI'0 KOHTPOJSA

Homep 3apanus KoanuectBo 0a/1;10B
3aganue 1 10
3amauue 2 10
3ananue 3 10
Bcero 30

10. OBPA3EIl 9K3AMEHALIMOHHOI'O BUJIETA
[To qucuuIuInHE 5K3aMEH He MPeTyCMOTPEH YUE€OHbBIM IIJIAHOM.

11. OBPA3EIl TECTOBOI'O 3AJAHUA.
1. Beibepute u3mepseMblii mapaMeTp B METOJIaX aTOMHOTO CIIEKTPAJIbHOTO aHallu3a:
1. PanuoakTUBHOE U3IIy4EHHE AJED.
2. PaBHOBECHEBIN ITOTEHIIHAI.
3. ConpoTHBIEHHE NOJIAPU3YEMOTO JIEKTPOIA.
4. IToTok OTOHOB.
2. ChopmynupyiiTe IPpUHIUI AaTOMHO-a0COPOIIMOHHOTO MeTo/1a. MeTo1 OCHOBAH Ha:
1. TTornomienuu cBeTa MOJIEKYIaMH.
2. Ilornomennu cBeta cBOOOIHBIMU aTOMaMH.
3. U3nyueHun cBeta BO30YKI€HHBIMUA aTOMAMU U MOHAMHU.
3. Bribepute (yHKIMOHAIBHYIO 3aBUCHMOCTb, JIEXKAIIyI0 B OCHOBE KOJIWYECTBEHHOI'O aTOMHO-
YMHUCCHOHHOTO METO/IA:
1. OnTuueckas TNIOTHOCTh OT KOHLICHTPALIUH.
2. VIHTEeHCUBHOCTb U3JTy4E€HUs OT KOHLIEHTPALUH.
3. IHTEHCUBHOCTH NMPOITyCKAHUS OT KOHIIEHTPAIIUH.
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4. BeiOepuTe ONTUMATBHBIA METOJl aTOMH3AIUU IS IUIAMEHHO-()OTOMETPUIECKOTO OMpPEeIeICHUS
HIEJIOYHO3EMENbHBIX 3JIEMEHTOB:

1. DnexTporepMHUECKUN aTOMU3ATOP.

2. [Inams npomnaH-Bo3ayX.

3. Ilnams aneTuiIeH-3aKkuch a3oTa.
5. CopmynupyiiTe NpUHIMI TITAMEHHO-()OTOMETPUUECKOT0 MeTofa. MeTo1 OCHOBaH Ha:

1. U3mydenun cBera BO30YKIACHHBIMUA aTOMaMH.

2. IlornouieHuu cBeTa aToMaMu.

3. U3nyueHun cBeTa MOJIEKYJIaMH.

4. N3nyyenun cBera CBOOOAHBIMHU aTOMaMHU MOCIE MPEIBAPUTEIHHOTO TOTJIOIIEHUS
(OTOHOB C OOJIBILEH SHEPTHEH.
6. BpiObepute MeTon aroMu3aluMU TpU ONpPENETICHUH PTYTH Ha (OHOBOM YPOBHE aTOMHO-
a0CcopOIIMOHHBIM METOIOM:

1. Ilnams aneTnieH-BO3IyX.

2. B xononHbIX mapax.

3. DAEKTPOTEPMHUUECKUNA aTOMU3ATOP.
7. YkaxuTe, KakMe aHUOHBI MEIIAIOT IJIAMEHHOMY aTOMHO-a0COpPOIIMOHHOMY OIPEIEICHUIO
KaJbIUs:

1.POY

2.ClI

3.NO;

8. YkaxuTe, Kakie METaulbl HE MEIIAl0T aTOMHO-a0COpPOLIMOHHOMY OIPENEICHUI0 PTYTH METOJIOM
XOJIOZHOTO Iapa:
1.Merasl, 00pa3yromue aManbramol.
2.Mertaibl, 00pa3yrolye KOMIIJIEKCHbIE COEIMHEHMS.
3.Metamibl, He pearupyromne ¢ MeTAJUTMYECKON PTYTHIO.
9. PaccunTaiite JUIMHY BOJHBI YMHCCUOHHOM JIMHMM (B HM) B CIIEKTPE aToMa BOAOPOJAA, KOTOpas
oTBeuaer mepexony 1s—2s (moteHrman Bo3Gyxaenns cocrasisier 10,15 5B; h=4,14-10""° 5B).
10. B aToMHO0-aOCOpOIIMOHHOM aHaJM3e Ul XapaKTePUCTHUKU YYBCTBUTEIBHOCTH HCIIONb3YIOT
BEJIMUYMHY XapaKTepUCTUYECKON KOHIIEHTpaluK, KoTopast obecnieunBaet 1% nornomenus i 99%
nponyckanus. Kakoe 3HaueHHWe ONTHYECKOW IUIOTHOCTH A OTBEYaeT XapaKTepUCTUYECKOil
KOHIIEHTpaIuu?.
12. VYcranoBure coorBercTBHE (akTopoB (A-I'), BIMAIONMX Ha BEIMYUHY aHAIUTUYECKOTO
CUTHAJIa, U COOTBETCTBYIOIINX METO0B aHaym3a (1,2):
1. ATOMHO-3MHCCUOHHBIN A. Temnepatypa mia3Mbl HICTOYHUKA
2. ATOMHO-a0COpPOITMOHHBIN b. KoHueHTpanus onpeaensieMoro 3JieMeHTa
B. TonmuHa nornomaromero cios
I'. Ctpoenne aToMa OnpezensieMoro 3JIeMeHTa

12. KPUTEPUU OLUEHUBAHUA
ITo xypcy mpenmnosnaraercs MpoBeJeHUE MPOMEXKYTOUYHOM aTrTecTaly B BUJE MOJYJIBHOTO
KOHTPOJIsI, BRIIOTHEHNE UHIUBUIYATHHON PaOOTHI U 3a4eTa.
Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHmsl 6 npouecce u3yyeHus

OUCUUNIUHDL
Oprann3zannoHHo CPC Bcero
yueOHas paboTa | MpausuayansHas | Moayabueii | HuaguBnayaabuas
CTYyACHTA pabora KOHTPOJIb |TBOpYeckasi padora
Max 50 GamnoB max 20 6amioB max 30 100 6ammoB
0amioB
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HlIxana coomeemcmeusn 6417106 HAUUOHAIbHOU UIKATlE

Ouenka no | Ouenka no 100- OrueHka no rocygapcTBeHHoM mkaine | OueHka mno
1IKaie 0ayuIbHOM IIKase (ax3ameH, nuddepeHIupOBaHHBIHI rocy/1apCTBEHHOM
ECTS 3a4er) mKane (3a4yer)
A 90-100 5 (OTIU4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (y1OBJIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (y1OBJIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeYJOBJIIETBOPUTEIHHO) HE 3a4TEHO
C BO3MO)KHOCTBIO ITOBTOPHOM cllauu
F 0-34 2 (HeYZOBJIIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHO# cllaum
IIpH yCIOBUU 00s13aTeNIbHOTO Habopa
JIOTIOJTHUTEIbHBIX OAJIIIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TPOHECCA

O6opynoBanue J1abopaTopuil U ClieNUATU3UPOBAHHBIX KaOMHETOB Kadeapbl aHATUTHYECKOM
XUMHHM, B KOTOPBIX IPOXOJUT H3Y4YEHHE Kypca «AHalIUTHYeCKas aTOMHO-a0COpOIMOHHAs
CHEKTPOCKOIHUS:

Haumenosanue naboparopuu,

No
CIENUAIN3UPOBAHHBIX KAOWHETOB, HX ILIOIIA/Ih

n/n [lepeuens 00opynoBaHUs, KOJINYECTBO

1 | Yuebnas nabopaTopusi crneuuanbHbIX MeToJoB | KomnbroTep — 1 mit., 1azepHbIit

HCCIIEIOBaHMS 110 aHATMTUYECKON XUMHUH, npuntep HP Laser Jet 1000 — 1 mir.,
Ne 502, xummueckuit ¢akynbrer, IX kopmyc | nazepusiii npuntep HP Laser Jet
JIOHHY (23,94 m?) P1102 — 1 mwr., aTOMHO-

abCcopOLMOHHBIN CIEKTPOPOTOMETP
CatypH-2 — 1 wT., npuOOpPHBIA
komruieke ['padur-2 — 1 mr., atomMHO-
a0COpOLIMOHHBIN CIEKTPOPOTOMETP
C-115IIK — 1 mr., ycTaHOBKa
KoMIIpeccopHasi — | 1IT. BeChl
ananutnueckne WA-33 — 1 .,
AIIeKTpUYECKast IIUTa — 2 MIT.
YcraHOBKa JUTSI HETUTAMEHHOTO
ompeneneHns pryta «tOmusn»

2 | YueOHas 51abOpaTopusi CIEHUAIBHBIX METOJ0B | ATOMHO-a0COPOIIMOHHBIN
WCCIIIOBAHMSI 10 aHAMTHIecKoi xumuu, Ne 503, | ciekrpodoromerp CarypH-3 — 1 mT.,
xumudeckuit - ¢pakynprer, IX kopmyc JonHY | muxpornmmnerka P200 — I mr.,

(37,24 M?) kommpeccop OL 102 — 1 .,
AJIEKTpUYECKas IIMTa — 2 MT.,
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nonomep M-160MU -1 mir.,
cnektporpad UCII-30 — 1 .,
BcTpsixuBarenb ABII-6 — 1 miT.,
dorosnexrpoxonaopumerp KOK-2 — 1
IIT., BEChl TEXHOXUMHUYECKUE — 1 mIT.,
nonomep D101 — 1 wt.; komnbrOTEp —
3 wt., 3nekTpoHHbie Becbl AXIS ANG

14. PEKOMEHJOBAHHASA JIUTEPATYPA

HanmenoBanue

Koia-Bo
IK3eMILISAPOB
B Om0aHMoOTEKE

JdouHY

Hanuuyue
3JIEKTPOH
HOM
BEpPCHHU B
9BC

OcHoBHAaf

Ananutuueckass xumusi [Tekct]: B 3-Xx Tomax: y4yeOHHUK JyIst
CTYJEHTOB BY30B, OOyyalolUMXCsi IO HAlpaBICHUIO U
cnenuanuzanuu «Xumus». T. 3. Xumudeckuil aHanus / moja pex
JLLH. Mocksuna [Y.I'. 3enkeBuu u ap.]. — M.: Akanemus, 2010.
—365 c.

83

Ananutnueckas xumusi [Tekct]: B 3-X TomMax: y4eOHUK IS
CTYJICHTOB BY30B, OOy4YarOIIMXCsl [0 HAMpaBICHUIO U
cnenuanu3zamuu «Xumus». T. 1. Meroapl uaeHtudukanuu u
onpenenenuss BemectB / mox pex JLH. Mocksuna [A.A.
bemoctun u n1p.]. — M.: Akagemus, 2008. — 576 c.

112

Kpuctnan I'. Anamutnueckas xumus [Texcr] VYued pns
cryaenToB. B 2-x 1. Tom 2 / I'. Kpuctuan; nep. ¢ anria. A.B.
I'apmama, E.D. I'puropweBoii, A.B. UBanoBa u ap. — M.:
BMHOM. JIab6oparopus 3nanuii, 2009. — 504 c.

AnemacoBa A.C., Poxyn A.H., IllleBuyk M.A. Anammurudeckas
aTOMHO-a0COpOIIMOHHAs ~ CHEKTPOCKOMHUs.  Y4eOHoe mocooue.
[Dnexrponnsii pecypce]. — Horenk: JlorHY, 2016. — 430 c.

ONeKTpOH-
HBIN

peCypc

4/

AnemacoBa A.C., Poxyn AH., IleBuyk W.A. Anaimrtudeckas
aTOMHO-a0COpOIMOHHAs CTIEKTPOCKONHs. YueOHOe mocodne. — 2-€
U3, nepepad. u gomn. — Honenk: JJonHY, 2019. —321 c.

JlonoaHuTeabHast

MouduuupoBanue KOHIEHTPAaTOB B KOMOMHHUPOBAaHHBIX U
THOPUAHBIX ATOMHBIX M MOJIEKYJISPHBIX a0COpPOIIMOHHBIX
meronax aHanuza [MoHorpadus| / A.C. Anemacoma, T.H.
CumonoBa, A.H. Poxyn, H./I[. llennna, H.B. Anemacosa, E.A.
benora, A.H. ®enoToB; JloHenkuii  HalMOHAIBHBIN
yauBepcuter. — Jlomenk: wu3n-Bo «Bebep» (Honemkoe
otnenenne), 2009. — 181 c.

JJIEKTPOHH
BII1 pecypc

AnemacoBa H.B., AnemacoBa A.C. Opranudeckue 3KCTPaKThI
Kak  aHamuTh4yeckue  (GOpMBI B DIIEKTPOTEPMHUYECKOM
AKCTPaKIMOHHO-aTOMHO-a0COPOIIMOHHOM aHaJn3e
[Monorpadusi]. — [omeuk: W3a-Bo (onerkwuit
dbumman), 2013. — 184 c.

«Bebep»

3JIEKTPOH-
HEBII

pecypce

AnemacoBa A.C., benosa E.A., bakmanos A.H. Mcnonp3oBanue

AJIEKTPOH-
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yIbTpa3Byka B THOPUIHBIX M KOMOMHHPOBAaHHBIX AaTOMHO- HBII
a0COpOLMOHHBIX M COHOJIIOMHHECIIEHTHBIX METOJaX aHaamn3a pecypc

BBICOKOJIEBBIX PacTBOpoB [MoHorpadus]. — XappkoB: M3a-BO
HTMT, 2015. — 144 c.

15. ”H®OOPMAILIMOHHBIE PECYPCbI

http://mondnrioru/ _— MunucrepctBo obOpa3zoBanus u Hayku Jloneukoir Hapomgmoi
Pecriybnmuku

http://resobrnadzor.ru/ — Pecnybnukanckas ciayx0a 0 KOHTPOJIO W Ham3opy B cdepe
0o0pa3oBaHMs U HAyK1

16. MIPOTPAMMHOE OBECIIEYEHHUE.
1. Windows 7 PRO (xopriopatuBHas nunensus JouHY nunensus Ne46484614);
2. Microsoft Office ((kopnopatuBnas nuuen3us JouHY nunensus Ned6472919);
3. Microsoft Visual Studio (sumensus nporpammer DreamSpark mist BeICIInX yueOHBIX 3aBEICHHIA);
4. Jluuensust GPL, Apach, BSD ni1st cB060IHOTO MIPOrpaMMHOTO 00€CTICUEHUSI:
— AnTtuBupyc Kacnepckoro;
— Adobe Acrobat Reader.

PabGouass mnporpamma paccMoTpeHa H IepeyTBEep)KIeHa Ha 3acelaHuu  Kadeapbl
AHAIUTUYECKOIM XUMHUHU 0e3 n3MeHenuii Ha 20 TOJI.

[Ipotokon Ne OT « » 20 r.

3aBenyromuii kageapoit A.C. AnemacoBa
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