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Hononuurensuas npodeccronansuas lIpOrpamMma ToBblIeHN s KBamHdukanuu « CiekTpanbHble
MCTO/bI AHAJIM3A: TCOPETHIECKHE OCHOBBI W TIPAKTHYECKOE MPHMEHEHHE paspabortaHa pyKoBoOaMTETEM
Yuebroro uentpa Obmectsa c OTPaHMYEHHOH OTBETCTBEHHOCTBIO «AHamuT Ilpomakres (manee —
O6mectBo) 1o cormacoBarmio c AUPEKTOPOM MO HAYYHO-TEXHUYECKOMY passuTHO OOImecTsa.
Hacrosmas o6pasopatensnas TporpaMMa YTBEPKIeHA PeHepanbHEIM aupekTopoM O6mecTra.

1. OBINWE MOJIOXKEHUS

1.1.  HopmaruBHBbIEe KOKYMEHTHI A5 Pa3paboTKu A0NONMHATEILHOH HpodeccHonansmoil
IpOrpamMmbl NOBLIINEHAN KBATHGUKATHH

ObpasoeaTenpHas nporpaMma IOMOTHUTENBHOTO Npo(ecCHOHATEHOro 06pasoBaHMS MOBBIEHHS
kBanmupuKau  «CHeKTpanbHble METOIBl  AHAIH3A: TEOPETHYECKHE OCHOBBI M IPAKTHYECKOE
TPHMEHEHNEY Pa3paboTaHa Ha OCHOBE CIELYIONTX HOPMATHUBHDBIX JOKYMEHTOB:

* DepepanbHbIi 3aK0H 0T 29.12.2012 Ne 273-@3 «O6 obpasoeanmu B Poceuiickoit Menepatmny;

= [Ipuxaz MI{HHCTépCTBa obpasoBanus 1 Hayku Poccuiickoii Depepatmm ot 01.07.2013 Ne 499 «O6

YTBEpXKIECHHH Hopsmca OpraHHM3all H OCYLIECTBICHHUSA OGDaBOBaTCHLHOITI JOCATEABHOCTH 110
I[OHOHHPTI‘CIH)I_{BIM HpO[i)eCCHOHaJIbeIM nporpaMMamy;

» [Ipukas Musncrepersa obpazoranus u Hayku Pocewiickoit @enepamyi ot 23.08.2017 Ne 816 «O6
yTBepKnenun Ilopanka NpUMeHEHWMS OpTaHH3ALMAMH, OCYIIECTBIIOIMMHA  06pa30BaTE/LHYO
ACATENILHOCTD, 3INIEKTPOHHOrO OOYHeHHs, AMCTAHIMOHHEIX OOPA30BATEIBHBIX TEXHOIOTHI npu
peaH3alKi 06pa3soBaTEILHBIX TIPOI PAMMY;

* KBanmupuKkamoHHEI CIPaBOuHIK NOIDKHOCTel! PYKOBOTUTENEH, CTIELMANUCTOB U APYTHX CILYKALIHX,
yreepikaeHHbIM [locTanosnennem Munrpyna Poccrn or 21.08.1998 Ne 37.

ObpazoBaTensHas NpOrpaMMa AONOTHUTEILHOTO TpodecCHOHANBEHOrO 06Pa3OBAHNS TIOBBILEHHS
KBAIH(QUKAITHH 0 OpMIIEHA B COOTBETCTRHH C TpeOOBaHMAMU:

v crarek 12 Denepanbroro sakona «O6 o6pazosanmy B Poccuiickoii Denepauumy.

v mpukasza Muno6prayku Poceuu or 01.07.2013 Ne 499 «06 yreepxaeHud Ilopgaka oprasmsanum u
OCYLIECTBACHMs 00pa3oBaTEeNbHON NEATENBHOCTH 1O  JIOTIONHHTENbHEIM NpoQecCHOHATEHBIM
NpOrpaMMams.

v Ilpukas MunucTepcTBa o6pazoBanus ¥ Hayku Poccuiickoit Denepamm or 23.08.2017 Ne 816 «06
yrsepxaeniy  [lopsinka npuMeHeHMs OpraHW3aIsaMM, OCYIECTEIIONHME o0OpaszoBaTenbHyO

ACATENIHOCTD, DIIEKTPOHHOIO OO0YYEeHMs, NMCTaHIMOHHBIX OOpAZ0BATENBHEIX TEXHOTOTH TpH
peanH3anny 06pasoBaTENBEHEIX IPOrPaMMY,

1.2. Hesik NOBBINICHAS KBAIHQHKANHT

Lensro 06pazoBaTenbHON NPOTrpaMMbl IONONHHTEILHOTO NpodhecCHORAIBHOTO 06pa3OBAHNUA —
TIPOTPAMMET NIOBBIIEHHS KBAIM(HUKALUH ABNAETCA COBEPIIEHCTBOBAHME M AKTYATM3ALMAS KOMITETEHIIHH,
HeOOXOIMMBIX [UIA TPOdEecCHOHANBHOM NEeATENbHOCTH B pamMKax HMeoumedcs KBaaudHKaLpn
COTPYAHMIOB  HCCIICHOBATENLCKMX, TPOM3BOACTBECHHBIX, AHANUTHYECKHX, XMMHKO-aHAIMTHYECKHX,
CHCKTPANBHELX, XpOMAaTOrpaMHecKUX, BETEPUHADHBIX JaGOpaTOPHii, CHELMATHCTOR B  OGIACTH
AHAUTUYECKOH XMMHM, TIPOBOASMIMX AHATM3BI M WCIBITAHHS, a TaKKe JIHIL, MIONMYYaKOIUX  CpeaHee
npogeccroHanbHOe 06pasoBaHMe U (HiIH) BICIIEE o0pasoBaHue B JAHHBIX OTPACTAX HAYKH, 3HAKOMCTBO
C HOBBIMH BHIaMHM COBPEMCHHBIX JabOPATOPHBIX HMCCISNOBAHMEH, MHCTPYMEHTANBHOIO XHMHAUYCCKOrO
aHayH3a, K TeXHONOTUAMH PAaOOTEI ¢ HUMH, TIO CEYIOMIHM JO/DKHOCTSM, HO He OrpAHNIHBASACD:

" HAYaNBHNK MCCIEN0BATENLCKOM Mabopatopuu (kox 22016 OK 016-94),
" HauAILHUK MPOU3BOICTBEHHON NabopaTopun (kox 24845 OK 016-94),
" HEKCHEp-mabopanT (kox 22497 OK 016-94),

® uHxeHep (xox 22446 OK 016-94),



" HaydHblii corpynHuK (kox 24376, 24394, 24395, 24397 OK 016-94),

" HHXeHep-XHMHK (Kox 22860 OK 016-94),

" TexHMK-mabopanT (Kox 26999 OK 016-94),

= nabopanr (kox 13265, 13269, 13271, 13306, 13312, 13319, 13321 OK 016-94)
" mmKenep (kox 22446, 42499 OK 016-94),

®  I7aeHbIA mKeHep (kox 20755, 20758 OK 016-94),

" mHkeHep-nabopant (kom 22497, 22602 OK 016-94),

" HHxeHep-TexHonor (kox 22854 OK 016-94),

" XMMHK (ko 27392 OK 016-94),

" TEXHWK-METPOIOr (TeXHHK 0 MeTpostoru) (kox 27012 OK 016-94),

" HEKCHEp N0 OXpaHe OKpysKalomeH cpeast (skoj10r) (kox 22656 OK 016-94)
" Ouoxumuk (kox 20327 OK 016-94),

*  Bpad - cynebHO-MeaMIMHCKHH skenepT (ko 20480 OK 016-94).
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IporpaMva npexnHasHadema IS JONOJHHTENHLHOrO npodeccnonanLHOro 06pasoBaHus
JIHMI, HMEMHUX UK HONYYAlMHuX cpeiHee NpodeccHoHANLHOE o0pazoBanne H (WIM) BhICUIee
obpa3oBanue.

1.3.ILnanapyemble pe3yabTaThl 0CBOCHHS NPOrpamMmepl

Iopbrmenne K.B&.HH(pHKaH,IfIH paGOTHI/IKOB, 3aHUMAarIIAX BBIIICIIEPEYUCIICHHEIE JOJDKHOCTH,
HalpaBICHO Ha COBEPIICHCTBOBAHHE U aAKTYA/TH3ALTHIO HEOGXOHHMLIX B X NCATEIEHOCTH KOMIIETEHLIHH,

1. O6mme koMueTeHIAM:
* CnocobHOCTh  pelwaTh NpobecCHOHATEHbIE 3aja"M, TIPOSBIATh WHHIMATHBY, IIPHHHMATh
OTITHMAaJIbHBIE PEIIEHHUS B MOBCENHEBHON MeATC/IbHOCTH M HECTAH/IAPTHBIX CHTYalHAX, HECTH 3a
HHX OTBETCTBEHHOCTE.

2. Ilpodeccnonanbubie KOMIETeHIHN:

 SHATb M yMETh NPUMEHATL B MPO(PECCHOHANBHOH AEATEILHOCTH OCHOBBI CIEAYIOMMX METOIOB
aHAT3a: ATOMHO-IMHCCHOHHAA CIICKTPOCKONHS € MHIYKTHBHO-CRS3AHHOM TIIA3MOM, ATOMHO-
abcopbumonnas criekTpodoToMerpus, mMacc CIIEKTPOMETPHS ¢ WHAYKTUBHO-CBA3AHHON TIIA3MOiA,
PEHTTEHOQITYOPECEHTHBI  aHAIN3, MOJNEKyIIIpHas CHNEKTPOCKOIHS, PEHTIE€HOCTPYKTYPHBI
aHaJIH3.

* CTOCOBHOCTE TPABMIIBHO M IOJHO OTPakaTh PE3YIBTATEl TPO(ECCHOHATLHOMH NeATELHOCTH TIpH
UPOBEJICHHH aHATW30B, MOTYYCHUM W MHTEPIIPETAIAM PEe3yNbTaTOB M TIPOBEPKH TPABHIIEHOCTH
H3MEpPEHHIA.

llo  pesynbraTam  ocBoeHMIM  0BpasoBaTENBHOMN TIPOrpaMMbl  JIOTIOJTHHTENBHOTO
NPOGECCHOHATEHOIO 0OPA30BAHKS — TIPOrPAMME! TIOBBILICHHS kBandurarmu «CnekTpaibHbIe METO/IbI
AHATM32; TEOPETHICCKUE OCHOBBI H LIPAKTHYECCKOE MPHMEHCHUE) CITYIIATEIH TOTKHBL:
" 3HaTh OCHOBBI TEOPUH M OCHOBHBIE TIOHATHS CTIEKTPAIbHBIX METOLIOB AHATH3A;

00acTH HpPUMEHEHHs OTHX METONOB HA NPAKTHKE, OCHOBHBIE TIPHHIIAIEL  BEIGOpA  YCIIOBMIA
M3MEPEHHA; TPCOOBAHNS K HCTIONb3YEMBIM PEAKTHBAM M PACXOLHBIM MaTepHajlaM; OCHOBHBIE V3Ibl
060pya0BaHHS, HCIIOJB3YEMOTO /IS AHAIIH3A; MOAXOIE! K HpOOOTIOArOTOBKE 0OpasLoB.

1.4.  ®opma obGyuenns
Ovunas, ¢ MpUMEeHeHHEM NUCTAHIMOHHBIX 00PA30BATENbHBIX TEXHOIOT ML

1.5.  HopmatdHBHBI CPOK 0CBOCHHS I pOrpaMMsI

HopmaTuerErii cpox ofyuenus — S yueGHBIX nmeit (40 axapemwdeckux uacoB) Ha Gase
TIOJTY4EHHOTO / [OIy9aeMOro BEICIIETO U (HITH) CPeaHero TPO(hECCHOHATIEHOr0 06pa3ORAHNS.

Hopmatuhblii ¢pok 0cBOEHMST TIpOrpaMMer: — 5 yueOHBIX nHeit (40 akazeMuUecKHX 4Yacos) w3
HHX:

- 39 NeKUHOHHBIX YacoB,

- 1 4ac - uroroBas arrecrarms.

Pesxcum 3aHATHIA: 8 NeKIMOHHBIX Yacos ¢ 1-ro o 4-i IleHb, Ha 5-U JeHs - 7 NeKIMOHHEIX YaCOR 1
1 yac 1 UTOroBOM aTTecTAIMH.



2. OPTAHMBATIMOHHO-NEAATOT'MYECKHE YCJIOBUSI

2.1. TpeboBanusi K yCJOBMAM peaTH3AUHHA HpOrpaMMel
OGpasoBaTenbHas JeATENLHOCTE 06YYaOmUXC NpeyCMaTPUBALT CIENYIONIHE BHALI y4eOHBIX
3AHATHH H y4eOHBIX paboT: JIEKUMH, IPAKTHYECKHE U CEMHUHAPCKUe 3aHATHS, JabopaTopHBie paboThbl,
KPYIVIBIC CTOJIbI, MAaCTeP-KIacChl, MACTEPCKHE, NETOBBIE UIPEL, POTTEBEIE HIPEL, TPEHUHTH, CeMHHAPHI 110
OOMEHY ONBITOM, BBIC3[HBIE 3aHATUSA, KOHCYIBTALMM, BBITIONHEHHE aTTeCTAI[HOHHOH, THUIIOMHOI,

NPOEKTHOW pPaboThl M JIpYrue BUABI y4eOHBIX 3aHATHH H yueOHbIX paboT, ompenencHHble yaeGHEIM
MIaHOM.

B cnydae npuMeHeHHs IMCTAHIMOHHBIX OGpA30BATENLHBIX TEXHONOIHH npe/lycMaTpHBaeTCs
TPAHCIIHAA  OHNAWH-NICKUMH HA OAHOH w3 obpasoBaresbHBIX TIATdOPM. Cnymarens umeer
BOSMOXHOCTh  yMaCTBOBATE B OHNAWH-JIEKLUAX, OOCYJATh C NperoaBaTeleM MaTepual JEKIHH M

3anapaTh Bonpockl. Ciiymiateniam Ha neproj obyyeHus oGecneunpaercs JOOCTYII K 3aIUCSIM BCEX OHNIalH-
NIEKIMH B paMKaX IAHHOrO Kypca.

JmA BCeX BHOB 3aHATHH aKaleMHYEeCKHMil dac YCTaHABIHBAETCA HPOAOTKHTEIBHOCTRIO 45
MHHYT.

'OcBoeHue TIPOrpaMMbl 3aBEpIIAETCA WTOrOBOM aTTECTALMEH B (bopme TecToBhIX 3amammii (B
JJIEKTPOHHOM opme).

JInuam, yenemso oCBOHBIIMM MPOrpamMMy IIOBBILEHMs KBATM(DUKAIME M NPOTIELIMM HTOTOBYIO
ATTECTAIHIO, BRINAIOTCS IOKYMEHTRI O KBAIM(UKALIAH — YIOCTOBEPESHHE O MIOBBIICHAN KRATADUKALMH.

2.2. Audopmannonnoe obecregenne 06pazoBaTebHOro nponecca

JUis ofyvyarommxcs no HacToswell TpoTpamMMe NOBBIIGHHSA KBATM(pUKALHH TIOAIOTOBIEHBI
TIEKIMOHHBIE 1 y4eOHO-METOIMHECKHE MATEPUATE] Ha STEKTPOHHOM HOCHTEJE.

3. YUEGHBIN ILIAH

Ne
i HaumeHOBaHHE PA31€/IOB U TeM Beero qacon Jlexumu
Pasjen 1. Aromuo-abcop6unonnan cnekrpodoromerpus
1.1. | Beenenne. OCHOBEI MeTOA ATOMHO-a6COPOLIMOHHOMN 1 |
CHEKTPOOTOMEPHH.

1.2 |Pa6oTa ¢ mmaMeHHBIM aTOMHU3ATOPOM 2 2

1.3 |PaboTa B SMHCCHOHHOM pexuMe 1 1

1.4 | PaGora ¢ 3neKkTpoTepMUYECKHM aTOMH3ATOPOM 2 2

1.5 | Texnuka paboThl ¢ FUAPUIHON NPHACTABKOI | |

1.6 | Pexomennaimu o o6CTy>KHBAHAIO W IPOQUIAKTHYCCKIM paGoTam 1 1

1.7 |CamocTtostenbsHas paboTa 2 -
Beero nmo pazpeay: 10 8

Pasnen 2. OnTHveckHil SMACCHOHHDBIA CHEKTPATbHBIN AHAINS C HHAYKTHBHO CBAI3aHHOH muazmoii

2.1. |BBemenve B aTOMHO-9MHCCHOHHYK)  CHEKTPOMETPHIO  C 1 1
WHY KTHBHO-CBI3aHHOH MIIa3MOH.

2.2 | OGopynoBaHHe: OCHOBHBIE GIOKHM aTOMHO-3MHCCHOHHOTO 1 |
CIIEKTPOMETpA ¢ HHIYKTMBHO-CBA3AHHON MU1a3Moi

2.3 |OcHOBHBIE THIIBI AHATH3A: Ka9eCTBEHHBIH, KOMUYECTBEHHBIH, 1 1
Bri6op 1 onTuMusalys napamMeTpos u3MepeHus
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Oco0eHHOCTH aHANH3a PA3TMIHBIX THITOE 00HEKTOR. OCHOBHbIE 2 2
BHJIBI BITHAHHHA M TOMEX H HX VCTPaHEHHE
2.5 |CamocrosTenbHas paboTa 2 .
Beero mo pasneay: 7 =]
Pasznen 3. Macc-cneKTpoMeTpHsi ¢ HHIYKTHBHO-CBSI3AHNOI I123MOii
3.1 |TeopeTHueckue OCHOBEI METOIA. 1 1
3.2 | KoHCTpYKUMS Macc-CIIeKTPOMETPa ¢ HHTYKTHBHO-CBA3AHHOMN 1 1
MIa3Mon
3.4 | OcHOBHBIE THIIbI AHATH3A: Ka4eCTBEHHAIH, KOTHIECTREHHEIH, 1 1
Bri6op 1 onTHMH3ALMS TApaMETPOB H3MEPEHHS
3.5 |OcobeHHoCTH aHAIM3A PA3JIMYHBIX THITOR 06BeKTOR. OCHOBHBIE 1 1
BUJIB] BJAMSHUH M TIOMEX H UX YCTpaHEHMe
3.6 |CamocTtosTensias paboTa 2 -
Beero no pazneny: 6 4
Pazjen 4. Moneky./sipHasi CnekTpocKonust
4.1  |Beenmenue B Teopuro metona MK-®Dypee CHEKTPOMETpHH, Y O- 1 1
CIEKTPOMETPHHU
42 |Cxema MK-®yphe ciekTpoMeTpa, pacTBOPHTEIH U MAaTEpHAITEI, 1 1
NIPUCTAaBKH, ucnonb3yemele B K- criektpomerpun, npuHIme! ux
BBIOOpA
43 Obopynoeanne a1 YO-crekrpodoToMerpan 1 1
4.4 |TlocTpoeHue TPaLyHPOBOMHBIX XapPAKTEPHCTHK, pabora B pesxume 1 1
KONMYECTBEHHOTO anainsa
4.5 | CamocrosTenbHas paboTta 1 -
Bcero no pasmeny: 5 4
Pazpen S. PenrreHoduryopecueHTHLIN anans
5.1 |Beenenne. OcHOBBI PEHTTeHO(IYOPECLIEHTHOTO AHAIN3A 1 1
5.2 |O6opynoBaHue s PEHIeHODTYOPECIIEHTHOIO aHATW3A: 0,5 0,5
9HEPTOAWCTICPCHOHHBIE W BOIHOIMCIIEPCHOHHBIE TIPUGOPEI
5.3 | OCHOBHBIE IPUHIUIILL ¥ NPOLELYPH TIPOGOIIOArOTORKH K 0,5 0,5
PEHTIEHODITYOPECLEHTHOMY aHATIU3Y
5.4 | Cnoco6pl pacueTa KOHLUEHTpAIWi B METOE 1 1
PeHTreHoIIyOpecLeHTHOro aHanu3a. I lonyKkonuyecTBeHHBIH |
KOJIMYECTBEHHBIH aHaIH3
5.5 |CawmocrosrensHas pabora 2 -
Bcero mo pazneny: 3 3
Pazgen 6. PeHTreHOCTPYKTYpHBIH aHAIH3
6.1 |Beenenue. OCHOBBI PEHTTEHOCTPYKTYPHOTO aHATM34 0,5 0,5
6.2 |O6opynosanue. OCHOBHbIE THIILI W Y3IIbI IU(PAKTOMETPOB 0,5 0,5
6.3 | OcHOBHBIE IPHHLMAIILI TPOOONOATOTORKH TS 0,5 0,5
PEHTIEHOCTPYKTYPHOTO aHAIU3A
6.4 |KadecTBeHHBIA M KONMYECTREHHLIA adaus 0,5 0,5
6.5 |Camocrogrensnas pabora 1 -
Beero mo pasmeay: 3 2




Paspen 7. IIpoGoorGop u npobonogroToska

7.1 OcHoBHBIE BAPHAHTHI TPOBOTIOATOTOBKH U BBIOOP ONTHMAIBHOTO 1 1
BAPHAHTA B 3aBHCHMOCTH OT METO/a aHATH3a

7.2 |Pasnumble THIBI PEAKTUBOR, NPUMEHSEMBIX [IPU aHAIU3E, U UX 1 1
CBOMCTBA

73 OcHOBHBIE METOMIBI PA3/IENICHUS U KOHIIGHTPHPOBAHHMS, 1 1
NPUMEHUMBIE B aHATIUTHYECKON NpaKTHKe

7.4 | CamocTrogrensHas paboTa 2 -

Beero no pazgeny S 3

Beero mo kypey obyaenus 39 26

Hrorosas arrecranus 1

(8 dhopme TecToBOrO 3anaHuUs) !

Hroro: 40

4. KAJTEHJIAPHBIN I'PA®UK YYEBHOT O IIPOIECCA

1 gens 2 nenn 3 nenn 4 nenn 5 nenn
O0Bem ayITHTOPHBIX 4acOB 8 8 8 8 8
Teopernueckne 3anaTus 8 8 8 8 6
Hrororas arrecramms - - - - 2
(B hopme TecToBoro sananms)
Bceero: 40 gacos 8 8 8 8 8

5. COAEPIKAHUE PABOYEW IPOT'PAMMBI YUEBHBIX IIPE JIMETOB, KYPCOB,
JAUCTMILIAH (MOJLYJIEI)

Pasnen 1. Atomuo-a6copdunonnpiii anaans

* O0nacTh MCMOMB3OBAHNMS W OCHOBHBIE XaPAKTEPUCTUKN METOA.

* TeopeTHyeckue OCHOBHI ATOMHO-a0COPBIIMOHHOTO AHANH3A.

* I1naMeHHEIH aTomHo-abcopOimonHbii anamms, Mcronb30BaHNe pasiiuHbX THIIOB IL1aMEH.

* DNEKTPOTEPMUIECKHI aTOMHO-a0COPOLIMOHHEI aHANNS.

» [IpoGonoaroroska B aTOMHO-a6cOPOLIOHHOM aHAIA3E.

Pazpen 2. OnTuvecknii SMACCHOHHBIH CHERTPATBHBI AHAJIAS ¢ HHTYKTHBHO-CBSI3AHHON MIazMoi
(FCII)

* OcHOBBI METONA, XapaKTEPUCTHKY YyBCTBUTENbHOCTH (BEC 1 npeaen oGHapyKeHuns ).

* Konerpykumsa ropeixu, anamuriaeckue 30861 8 UCTT, paanaibHER B aKCHATBHELT 0G30p.

* KoneTpyxims ciektpomerpa, Ipu6ops! TIOCIEN0BATENLHOTO 1 HapanIeTsHOro AeHCTRHAL

* OCHOBHBIE BUIIBI BIUSHHIL M CIOCOGBI MX YCTPAHEHHS

Pasnen 3. Macc-cnieKTpoMeTpust ¢ HHAYKTHBHO-CBA3aHHOMN NIa3MOii

* Qu3uUecKe OCHOBLI METOA

* BosmoskHOCTH M OrpaHMHeHns MeToa: 00HeKThl AHATH3A, MANAa30Hbl ONpeE/IAeMBIX KOHUECHTPALIHHA,
peiaemble YHUKAILHbIE 320290

* OBopynoBanue s Macc-CIeKTPOMETPUM ¢ MH/YKTHBHO-CBA3AHHON TA3MO#: OCHOBHBIEC THIIBI MAcC-
CIEKTPOMETPOB.

* KoHeTpyKims KBanpymonsHOro Mace-creKTpoMeTpa, OCHOBHBIC GJIOKYM M HX Ha3HAYCHHE

* OcHoBHBIE BATIBI BIMAHAHN (CTIEKTPAIbHbIE BIMSHMSA, MATPHYHBIN 3(dexT) U cnocobbr ux yeTpaHeHMs

* OcobesHocTH IPOGONIOArOTOBKH JI/ISl METO/Ia MAcC-CIIEKTPOMETPHHI ¢ HHIYKTHBHO-CBSI3aHHOM IUTA3MOIA.
Pazpen 4. MoJieky/Isipaas cneKTpoCKOIAs

* Teopernueckre ocnoprl. KoneTpykums cnektpodoromerpa.

.. HCHOHLSOBaHHe PasIMYHbIX NOPpHUCTABOK.

* Ciextpodoromerprst B VO 1 Bunumoii o6nacrax. OcobeHHOCTH aHatu3a.



* IIpoGonoaroroska — 0GpasosaHme HBETHBIX KOMIIIEKCOB.

* Koncbarenbnoe nemwkenme m MK koneGaTesbHble ChnekTpel  Moslekyn. Kouerpykmms @Dypre -
CIIEKTPOGHOTOMETPOB.

* Ocobennoctu ananmusa B MK o6Gnact. Cnexrpockonms HIIBO. BosMoxkHocTH u OrpaHHYEHHS
KOJIMIECTBEHHOr0 aHAJIM3A.

Pasnen 5. Pentrenodryopecuentaniii anaans

* Ouznueckyie 0CHOBLI PDA.

* PentrenocnexTpanbHas annaparypa.

* Metomuka POA.

* Obnactv npuMererre POA u THIHUHBIE 06HeKTH AHATH3A.

Pasznen 6. PenrrenocTpykrypusiii anains

* QH3IYECKHE OCHOBBI PEHTIEHOCTPYKTYPHOTO aHANH3A.

* ANnaparypa Jiis peHTTeHOCTPYKTYPHOTO anmapaTypa.

* Metonuiu PCA.

* IIpuMeHenne PeHTTeHOCTPYKTYPHOIO aHaIH3a.

Pasnen 7. IlpoGooTGop m npoGonoaroroska

* OcHoBHBIE BapuaHTBI MPOGOIOATOTOBKM H BRIGOP ONTUMATEHOTO BApHAHTA B 3aBHCUMOCTH OT METOJA
aHanm3a

* Pasnuynbie THITBI PeakTHBOB, NPUMEHAEMEIX TIPH AHANIM3E, U UX CROMCTRA, CBOHCTEA KHCIOT.

* MeTonel MUHEpamH3aImuy: Cyxas MUHEPAIH3ALNS, KUCIOTHAS MHHEepaIH3anKs (B OTKPBITEIX CHCTEMAX,
B MUKPOBOHOBBLIX CHCTEMAX)

* OCHOBHbIE METOIBI Pa3/IeNIeH s i KOHLEHTPUPOBAHHA, TPUMEHUMBIE B AHATMTHYSCKOMN IpaKTHKe
Pasnen 8. IlpoBenenne wmroromoii arrecramum B topme TecToBBIX 3ajammii Mo pesy.abTaTam
OCBOEHHS 00PA30BATENLHOMN IPOrPAMMBI

6. ®°OPMA UTOTOBOW ATTECTAL 94051

Konrpons ycnesaemoctn ofyuaronmxcs no O6pasoBatensHob nporpamme JONONHUTENEHOIO
MPO(ECCHOHANTBHOTO 0GPA30BaHMS — MPOrPAMME TIOBBIIEHUS kBauduraimu «CreKTpaabHble METOIbI
aHaJl3a; TCOPETHHECKME OCHOBLI M NPAKTMYECKOE NPUMEHEHHE» — BakHeiimas (Gopma KOHTPOIs
00pa3soBaTeNMbHOM [EATENBHOCTH, BKIIOYAKOmas B  cebs LeTICHATIPABIEHHBIH  CHCTEMaTHIECKHIA
MOHUTOPUHI OCBOSHHS 00YHatOIMMHUCH NPOTPAMMBI [OBBIIEHAS KBATM(DHKALMM B LIENIAX:

* [ONyYeHHs HeOOXONMMOH MH(OPMAIMM O BBHINOTHEHMM OGYYAOMMMUCA TOTIONHHATEIbHOM
POQECCHORAILHOM TIPOrPaMMbL IIOBBIIEHHA KBAIHDUKALIAN;

* OLCHKHM ypOBHA 3HaHHH, yMCHMH M NpUOOGPETEHHBIX (YCOBEPUICHCTBOBAHHBIX) OOYYAKOMHAMMCS
KOMITETECHLUH.

Mroroeas arrecraums NpOBOAMTCS B COOTBETCTBHU C TpeOOBAHMAMHM, YCTAHOBICHHEIMH
QejepanshpM 3akoHOM or 29.12.2012 Ne 273-®3 «O6 oGpasoBanun B PoccHifckoii Deneparmmy,
npukazom MunoGpuayku Pocenn or 01.07.2013 Ne 499 «O6 yTrepiaenun [Mopsaka opraHuzarmu u
OCYMECTBICHNA  0Dpa3OBaTe/IbHOH  MEATENBHOCTH 110 JOHOJHUTENBHBIM  NPOQeccHOHaIbHBIM
nporpaMmams.

OcBoeHHE JONONHUTENBHOW NPO(ECcCHOHATEHOM [POrpamMMbl  TIOBBIINEHHS KBaTH(UKALAN
3aBEpIIACTCS MTOrOBOH aTTecTaLmed (B opme TECTOBOTO KOHTPOIA B 37€KTPOHHOI hopme).

K uToropo#i arrectaru QOIYCKAKOTCS JMLA, BLINOTHUBIIHE TpeGOBaHMA, PeIyCMOTPEHHBIE
KypcoM o0O0y4eHMS [0 [pOrpaMMe TIOBBILIEHNHS KBATMGUKALMH H  yCIELIHO npouleAmmre BCe
NPOMEKYTOUHbIE ATTECTAIIMOHHbIE UCTILITAHM, IPEAYCMOTPEHHbIE yIeOHEIM TIITAHOM.

Wtoropast arrectanys NpOBOAMTCS B CPOKHM, TMPEIYCMOTPEHHEIC Yu4eOHBIM TUTAHOM W
KaJleHAapHbIM TpadukoM yueGHOTO nipouecca.

Jhitiam, yCITeIHO OCBOMBIIMNM MPOTPAMMY IIOBBILIEHUS KBATHDHKAIH ¥ [TPOLIELITM UTOTOBYIO
ATTCCTALMIO, BBIIACTCA IOKYMEHT O KBaIU(pUKAIMK — YIOCTOBEPEHHE O TIOBBILIEHIH KBATUDHKALIAN.

JInuam, He MpOLIEINIMM HTOTOBYIO aTTECTAIIHIO, d TAKIKE JTMIAM, OCBOUBLIMM YacTh [IPOrpaMMBbI
TOBBIMIEHMA  KBANAQHUKALAM ¥ (M7M) OTYMCICHHBIM B XOJE OCBOGHMS TNPOrPAMMBI TIOBBINICHHS
KBaIU(HKALMH, BRIIACTCA CePTHUKAT 06 06YUEHIH MK O IIepUoze 00y4eHus.



7. AHOOPMAIMMOHHOE OBECITEYEHHNE PO PAMMEI -

Hopmamusnuie npasossie axmmi;
Koncruryums  Poccuiickoii OQenepauun  (oQUIMANLHEI  TekcT). [SnexTponneii pecype]. —
URL:http://www.consultant.ru/.

QezepanbHpiii 3aK0H oT 29 mekaGps 2012 r. Ne 273-®3 «O6 obpaszosanuu B Poccuitckoii
Denepanuny;

lpukas Munycrepersa o6pasoBaHus 1 Hayk Poccuiickoii ®enepaunu ot 01.07.2013 Ne 499 «O6
yreepnenun Ilopsaka opraHmsarim u  ocymrecTBIeHHs 00pasoBaTeNEHON EATENEHOCTH 110
AOTIOITHUTETHLHBIM MPOQECCHOHAIBLHBIM TIPOrpaMMamy;

lpnkas Musmcrepcta 06pazoBarus u Haykn Poccwiickoit @enepamum or 23.08.2017 Ne 816 «O6
yreepxneruy  Ilopsika NpUMEHEHHs OpraHM3aUMAMHE, OCYLIECTBIAIOMIAMY obpazoBarenbHyI0
ACHTEILHOCTE, JNIEKTPOHHOrO  OOYHeHHs, NHCTAHIMOHHBIX OGPAa30BATENBHEIX TEXHOIOIMIl npu
peanu3alyi 00pasOBaTENNEHbIX NPOTPAMMY;

KeanmudukamoHHbI# crpaBoYHiK MomKHOCTE PYKOBOJIHTEICH, CIICLIMATTACTOB U APYTHX CITYIKAIIIHX,
yrBepxkaeHHbM [TocTanornermem Muntpyna Poccrw ot 21.08.1998 Ne 37.
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Adonun B.I1., Komsx HW., Hukonaes B.I1., [notauxor P.H. «PentrenoduryopecuenTHLIH aHATHSY,
Hopocubupek: Hayka. Cu6. Ora-mue, 1991, — 176 c.



e Xapxepmd A.C. «Crextpsl 1 anams», 2009, 240 c.

e Xapuronos SIO. AmnamarTuueckas XuMus. AHanuTHKA 2. KONHYGCTBEHHBH AHAM3. Du3uKo-
XHMHYECKHE (MHCTPYMEHTAIIbHBIE) METO LI aHaTH3a , 2014

* Advanced aspects of spectroscopy. 2016, 548 p.

e Karen J. Maes (Editor), Jaime M. Willems (Editor) Photochemistry: UV/VIS Spectroscopy,

Photochemical Reactions & Photosynthesis (Chemical Engineering Methods and Technology). 2012,
403 p.

8. OCHAINIEHWE OBFPA30BATEJLHOI'O IIPOIIECCA

8.1 Ounoe oGyuenne

Jlekunonnsle saiel (yaeGubie aynuropuu) KI| «ITerpokonrpecey, pacronoxenHsie no aapecy: r. CaHkT-
MerepGypr, yn. Jlopeiinononsckas, A. 5, TUT. A, 2 3Tak, ¥ OCHAIIEHHEIE CHENYIOMHM 000pYHOBAHUEM:

= JKK namens Sony 46 - 1 mr.

* CHCTeMa 3BYKOYCHIEHMS BCTpPOEHHAH - | 1WT.

= MukpodoH Scnnheiser XS65 -1 mwrT.

= TpOoeKTOp — 1 T,

*  MpPEe3eHTAlMH II0 TEMaM.

8.2 Ounoe 0Oyuenue ¢ npUMEeHEHNEM AHCTAHMHOHAKIX 06PAZ0BATENLHBLIX TEXHOIOT M

Homewenne Ne 9.03 mnomansto 40 xe. m 8 000 «Anamar Ilpomaktey, PACIIONIOKEHHOM IO ajipecy: T.
Cankr-TletepGypr, B.O., 26-1 munns 1. 15 kopr. 2,
o Ilnasmennas nauens LG 86UK6750 - 1 mr.;
Hoytbyk Dell - 1 mr,;
Bebkamepa Logitech - 1 wi;
mukpodon Scnnheiser XS65 -1 mr.;
BBIACJIEHHAA JTMHWS HHTCPHETA,;
TIPE3eHTALH 10 TEMaM.

Kaxcnomy cmymatemo (ofy4aromemycs) NOpelocTaBIseTcs JEKIHOHHBI 1 yueOHO-MeTOAMYeCKIit
MaTepyail B JIeKTPOHHOM BHIIE.
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OCHOBHBIC IIPHHIMIILI, NEKALME B OCHOBE aTOMHO-abCOPOLUMOHHOMN CIIEKTPOMETpHH. 3akon
Jlambepra-Byrepa-bepa. Yenoeus Vonma.

OcHoBHEIE METO/bI ATOMHO-a6COPELHOHHOH CHEKTPOMETPHH MO THITY ATOMH3ATOpa: ILIAMS,
rauroBas meus, METOA rUAPHAOB. JOCTOMHCTBA 1 HELOCTATKH,

[lpuHuMnnanehas cxeMa U OCHOBHbBIE V3T aTOMHO-a6COPOLUMOHHOTO CTIEKTPODOTOMETPA.
Oano- 1 AByX-ny4esas cxema aTOMHO-a0COPOLMOHHOTO cleKTpodoTOMETpA.

HcTouHMKM — M3NydeHHs, WCHONb3yeMble B ATOMHO-a0COPOLMOHHOM  CIIEeKTPOMETPHH.
KoneTpykius naMmibl ¢ HOIBIM KATOIOM. Ipunnum paGoTsr.

[Tnavmennas arommzamms. TpeGOBaHMs, NpebABATEMBIE K ILIAMEHE. OCHOBHBIEC BHJIBI
ITAMEHH, NMPUMCHIEMBIE B aTOMHO-abCOPOIMOHHON CINEKTPOMETPHH, WX XapaKTEePUCTHKH.
[openxn u TpeboBanus, npexbsIBIAeMBle K KOHCTPYKLHH TOPEIIKH.

Brvsanus mpu miaMeHHOM aHanmze: BIUAHMs 1pH CO3/IaHAM M TIEPEHOCE a’dpO30Jis. BIMAHHUS,
BO3HMKatomue B nnameHH. Ilpuanner 1 ciocoGel ux ycTpaHeHwHs!.

Cnexrpanereie BausiHus. Hecemexrusroe mnornomenue. CHETEMbL KOppekuuu  doua:
AlcHTepHeBas KOPPEKIHA, KOPPeKUHs Mo camooGpammeHHoil JVHUH, KOPPEKIUsl HA OCHOBE
s¢dekra 3eemana. JlocTOMHCTBA W HEOCTATKH Pa3ITUYHEIX CHCTEM KOPPEKIIUH,

DOTOMETPUA NINAMEHH, KaK PA3HOBHIHOCTE IMUCCHOHHOTO CTIEKTPAaNbHOTO aHATH3A.,
OnexTpoTepMUYecKas aTOMU3AIIHA. Konetpykuua u npunnmn paGotsr atroMusatopa. THIbl
rpapUTOBBIX KIOBET.

OCHOBHEIE CTAaIMK IPH 3ITEKTPOTEPMHYECKON ATOMMIALIMHA. Temneparypuas nporpamma u ee
COCTABIIEHHE.

Xumuueckne Bnusuus B ITA u cnocobbl HX yeTpaneHus. MoandukaTops.

Konnemuis STPF — makcuMansuas npaBHIbHOCTE 1 YYBCTBHTEJBHOCTE.
ATOMHO-a6CcOPOITMOHHOMN CIEKTPOMETPHH ¢ reHepanuen ruapuaos. O6pa3oBaHHe THAPHUIOB.
CxeMa reHepaTopa FrHAPHAOB. ATOMH3ALKA CIIOCOBOM «XOIOIHOTO napa».

lIpobonoaroroska ans atomHo-abcopOLrOHHO#N CHEKTPOMETpUU. [IpaBUNBHOCTE pesyasTaTOR
aHanM3a.

lpuHUMTEL, exKalye B OCHOBE ATOMHO-3MHCCHOHHOTO CIEKTPaJbHOIO aHaIHu3a.
TlonATHe TepMMHA TLTA3Ma U HCTOUHUKH €8 eHepallii.

BepTIfIKaJ'leaﬂ H TOPHU30OHTANBHAasA CUCTEMA BBOJIA 06p33uﬂ B ATOMHO-3MHUACCHOHHOMA
CNCKTPOMETPHH ¢ HHAYKTHBHO-CBA3AHHOM IL1a3MOH.

Onrnyeckne cXeMbl CIIEKTPAIBHOTO GII0KA ATOMHO-3MHCCHOHHOMN CIEKTPOMETPHH €
WHAYKTHBHO-CBA3aHHOH nmmasmoi. Ocobennoctn npu paGote B 06nactu mmke 190 Hum.

Tumel AeTeKTOPOB ATOMHO-3MHCCHOHHOH CIIEKTPOMETPHM ¢ WHIAYKTHBHO-CBA3AHHON MIA3MOiA.

AHIUTHIECKHH CHIHAT, €T0 MHTEHCHBHOCTD U 3aBUCHMOCTE OT CONCPIKAHNA aHATIHTA B
0bpasie B ATOMHO-3MHCCHOHHOMN CLIEKTPOMETPHHE ¢ HHYKTUBHO-CBA3AHHOMN [11A3MO.

XapaxkrepucTaka 9yBeTBuTenbHOCTH BEC U1 aTOMHO-3MHECCHOHHOMN CIHCKTPOCKOIIHH C
HHAYKTHBHO-CBA3aHHOHN NniasMoii.

Memaroume BAUSHUA ¥ CTIOCOGE! MX YCTPAHEHHI B METOIE ATOMHO->MHCCHOHHO
CHEKTPOCKOTNIME ¢ MHAYKTUBHO-CBA3ZAHHOMN IJIa3MOi.

Bos0yxkieHne  peHITEHOBCKOTO — XapaKTepHCTHYECKOro manmydenna.  Oxe-addexr, Bwxon
dbmyopecLenIyn.

PeHTreHoBckue MeToNbI aHanm3a (KnaccubuKaLus u TIPUMEHEHHE).

OHEProIUCIIEPCHOHHBIC CIIEKTPOMETPEL

biok-cxema  KpucTamI- U pakLIMOHHOro PEHTTeHO(TyOPECIEHTHOTO  CNEKTPOMETpa, ABOMHAs
CENERUMA U3TYUCHMs], HACTPOHKA H3MEPHUTENLHOrO KaHANA.

Tuner peTexkTOpOB, paspelieHye neTeKTOpa B PEHTIEHODITYOPECLEHTHOM aHaITH3e.
Bropuansiit cnektp npo6s1. MoH, NOTE3HLIH CUrHAT B PEHTreHOMIYOPECIIEHTHOM aHATH3E
Cnocob Bremmero craHapra B PEHTTEHOMITYOPECIEHTHOM aHalIH3e.



30.
31,
32,

33.
34.

395,
36.
37.
38.

39.

40.
41,
42,
43.
44,
45,

46.
47.
48.

49.

50.
i
32

53,

54.
33,
56.
57.
58.
59
60.
61.

62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
2.
73.

Cniocob 106aBOK B peHTreHO(IIyOpecueHTHOM aHaIze.
Crioco® BHYTpeHHero craHfapTa B PeHTreHO(hITyOPECLIEHTHOM aHATH3E,
Cnocob ctanngapra-ona p peHTIeHo(IyOpeCUEHTHOM aHaIH3E.

Crioco6 GyHmamMeHTanbHBIX apamMeTpos B PEHTTEHO(QIYOPECIEHTHOM aHATH3E.

Teopusa MeToaa ynerpaduoneToBoii crekTpockonuu (OCHOBHO# 3aKOH CBETONOrIOMIEHHS,
MOJIAPHBIA KO3 DULMEHT oMo NS, UCTIOMB30BAHNE OCHOBHBIX 3aKOHOMEPHOCTEH B
a"ajause).

Tepmunebl u onpenenenns, ucnonssyemere B CIIEKTPOOTOMETPU M.

O61acTh IMH BOTH 1A paboThL B yABTPadUOIETOBOM ¥ BHAMMOM JHAaMa30Hax.
Y®-ClIeKTp MOrIOWeH:s — Kak 0TpaXkKeHHe 3NEKTPOHHOIO CTPOEHMS BELECTBA.
DaxTopbl, BAMMIONINE Ha BHIGOP ONTHMANLHBIX YCJAOBHH aHANM3a METOAOM
COEKTPOPOTOMETPHH.

HWpentudmranms coefuHeHAN 10 CIIEKTPY MOTIOWEHHS ¢ HCIIONB30BAHMEM CTIPaBOYHBIX
AaHHBIX U CTAHIAPTHBIX 06pa31oB.

Cnexrpodoromerp. Onruueckas cxema. OCHOBHbIE XapaKTePHUCTHKH.
DyHKLHOHATBHEIC BO3MOKHOCTH crekTpodoToMeTpa.

Bux criextpa nornomenus. Biusuue pactopurens u npuMecet Ha CreKTp.

OOnacTy npumenenns crekrpodoroMerpui. JOCTOMHCTEA ¥ HEOCTATKY.

IToaroTorka 06pasios.

3axoun Byrepa-JlamGepra-Bepa - ocHOBHOE YPaBHEHHE CMIEKTPOPOTOMETPHYEKOTO
KOJIMYECTBEHHOTO aHAlIu3a.

IpuHUMT aAUTHBHOCTH CUCHATIOB.

OcHoBHbBIE METOBI KONMYECTBEHHOIO aHAIM3a.

Hcnonbsosanne cneKTpohOTOMETPHE [ KONMMYECTBEHHOTO aHAM3a M AHAH3A CMece
BEWECTB. Y10 ABNAETCA KONUIECTBEHHON XapaKTepPHCTHKOMN COepKaHMA aHAIIHTA,
Tunp konebanuii B Moneky1ax. 3aBHCHMOCTE MOTOMKEHHS CTIEKTPaNbHOH IIOIOCH
TIOTJIOLIEHNS OT TUIa KONeOAHUH, BU/Ia ATOMOB M 0COGEHHOCTEH CTpoeHHS MOJIEKYIL.
CxenerHble KoneGaHusa U KONeOAHH XAPAKTEPHCTUYECKIX TPy,

Tuns MK-criextpometpos.

XapaxrepucTudeckue nonockl B MK-criekrpax, oTeeqaronme dyHxumOHaNEHEIM rpynnam
M3BECTHOTO COCTABA.

OcoberHocT KOHCTpYKIME AuCTIepeHoHHbX MK cnekrpomeTpos U MK-Dypre-
CIIEKTPOMETPOB.

Hutepdepomerp Maiikenscona. OnTHueckas cxema. OCHOBHbIE XApPaKTEPUCTUKH,
PyHKIHMOHATIbHEIE BO3MOKHOCTH uHTepdepomeTpa Malikenscona.
®ypbe-cniekTpockonus. OCHOBHOE YpaBHEHHE Dypre-CeKTPOCKOTHM.

Bun nnrepdepenimonnoli KpuBoii. Beruuciaerue ciekTpos.

Ocuosuble xapakTepucTikyi Oypre-crieKTpoMeTpa.

Obnactu npumenenna MK-crnexrpockonu.

Iloaroroeka o6pasuos 8 MK-criekTpockomnuu.

THIMYHEBIH BUI HK-cnekTpa cjio)KHOTO Oprannyeckoro semectsa. OCHOBHBIE
xapakTepuctiky MK-cnexrpos.

Hcenonszosanue MK-criekTpocKkonuy i KONMHYECTBEHHONO aHATH3A H aHATH3a CMeced
BETIECTB. YTO ABJIACTCH KOTHUECTBEHHOMH XapaKTePUCTHKOIH COJIepIKaHNsA aHATHTA.
OCHOBHBIE METOMIBI KOJIMYECTBEHHOIO aHAJIN3A.

IIpakTuueckoe npuMeHeHue, TOCTONHCTBA U HemOCTaTk UK CTIEKTPOCKOTIHH.
Hcnonezoeanne npucraBok k MK-cnexrpomerpy.

CrekTpockonus HapymIeHHOrO TOJIHOTO BHYTPEHHErO OTPaKeHHS.

Croexrpockonus nuddysHOro oTpakeHus.

ITpucTaBka 3epKanbHOTO OTPaXKeHHMS.

Duznyeckne ocHOBBI MeTona PCA.

Annaparypa [is peHTTeHOCTPYKTYPHOTO anmaparypa

OcHOBBI MM PAKINKA PEHTIEHOBCKMX JTydeii.

Pentrenogazossiil ananuz. Onpenelnienne napaMmeTpos 9JIEMEHTAPHBIX STUEEK.

Ob6nacTu NpUMEHEHHs PEHTIEHOCTPYKTYPHOIO aHaIU3a.





