degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: CriekTpocKomnus BelecTB U MaTtepuanoB. CrieKTpanbHble 6a3bl JaHHBIX
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHIecKkor GU3NKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.C. IlonoB, kaHa. XUM. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl xumuueckon duszuku 27.05.2021



AHHOTANMA
Kypc "Cnekrpockomusi BemecTB u MartepuasioB. CrekTpanbHble 0a3bl JaHHBIX" TperycMaTpUBacT
O3HAaKOMJICHHE O3HAaKOMJICHHE OOYy4arolIIMXCs C OCHOBHBIMH IIPHUHIMIIAMH COBPEMEHHBIX CIIEKTPaJIbHBIX
METOI0B (PU3HKO-XMMHUYECKUX MCCIEIOBAHUN BELIECTB M MaTepPHAJIOB, MCIIOIBb30BaHHBIX B M300pa3UTEILHOM
HCKYCCTBE MPH CO3JaHUU 0OBEKTOB KyJIBTYPHOTO HACIIEANS.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
HGJ'ILIO KypCa ABJIKICTCA O3HAKOMJICHHC O3HAKOMIJICHUC 06yqa}0mnxc51 C OCHOBHBIMHU IMPpHUHIHUIIAMU
COBPCMCHHBIX CIICKTPAJIbHBIX METOHNOB (I)I/ISI/IKO-XI/IMI/I‘-IECKI/IX HCCJIEI0BAaHUM BEIIECTB U MaTrepualioB,
HUCIIOJIB30BaHHBIX B I/I306pa31/ITCJ'ILHOM HUCKYCCTBC IIPpHU CO3JaHUU 00BEKTOB KYJBTYPHOI'O HACJICOHA.

3agauM AUCUMIIHHBI
dopmupoBanue 0a30BBIX 3HAHUIN WM TpeACTaBIeHHN O (DYHJAMEHTAJIbHBIX 3aKOHAX B3aMMOJICHCTBHUS
W3JIy4eHUH C BEIIECTBOM, a TAKXE OCHOBHBIX NPHUHLHUIAX CIEKTPAJbHBIX METOAOB HCCIEIO0BaHUS
COCTaBa M CTPOCHHUE BEIECTB W MaTE€pPHajOB, UCIOJIB30BAHHBIX B M300pa3UTENILHOM HCKYCCTBE IPH
CO3JJaHMHM OOBEKTOB KYJBTYPHOTO HAacjenusi, TEXHUKH IPOBEACHUS COBPEMEHHBIX CIEKTPaJbHBIX
UCCIIeOBAaHUN, METOJIOB ITPOOOIOATOTOBKM U MHTEPIPETALUH TTOJyYCHHBIX PE3y/IbTaToB, B TOM YHCIIE
C MCIIOJIb30BAHMEM CIIEKTPAJIbHBIX 043 JaHHBIX.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUUecKue MOJCTH Ul  ONHCAaHUS — H3y4aeMBIX
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHaJIM3MPOBATh HayYHbIC MPOOIEMbI, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATH TeOpeTHYecKHe H (WIIHN)

HOBBIC HAYyIHBIC PE3YILTATHI JKCIEPUMEHTANIBHBIE METOABI UCCIEIOBAHUNM K KOHKPETHON
Hay4yHOW 3a7adye W HHTEPHPETUPOBATh  IIOJYYCHHBIE
pe3yaBTaThI
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

T1K-3 Cnocoben HpO(l)eCCI/IOHaIH:HO pa60TaTB c 060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKETOB

HCCIIEN0BATEIILCKUM U UCIIBITATEIbHBIM TPHKIIA/IHBIX IPOrPamMM)

obopynosannem (mpubopamu 1 ycranoBkamu, |[1K-3.2 Crocoben MPOBOJIUTH SKCHEPUMEHT

CHeUaIN3UPOBAHHBIMH MTAKETAMU IPUKIIAIHBIX | (MOACTUPOBAHNE) C HCIIOIB30BAHUEM HCCIIEI0BATENLCKOTO

MporpaMm) B 001aCTH MaTepHUAIOBEICHUS U 00opynoBaHus (TTAKETOB MPUKIIATHBIX IPOTPAMM)

TEXHOJIOTMH MaTCpUAIIOB I1K-3.3 CnocobeH OIEHHBAaTh TOYHOCTh MOJTY4EHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIbTATOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETb:

- TEOPETHYECKHE OCHOBBI METOJIOB HCCIIEAOBAHUS CTPOCHHUS U COCTAaBa BEIIECTB U MaTEpUAJIOB

- (usnyeckne NpUHIMIBEI pabOThl 00OPYIOBAaHMS JUIS INPOBEICHHS CHEKTPAIBHBIX MCCIICIOBAHUM
BEILECTB U MaTepHaoB;

- crieuu(UKy pasiIuuHbIX GU3UKO-XMMUYECKHX METOAOB M3yUCHHs CTPOSHMS BELIeCTBA U 00JAaCTH UX
MIPUMEHUMOCTH;

- KpUTEpUU OLICHKHU CTaTUCTUYECKOM 3HAYMMOCTH SKCIIEPUMEHTAJIbHBIX JaHHBIX.

- IUIAaHUPOBaTb CTPATETUI0 YCTAHOBJICHMsSI COCTaBa W CTPOCHUS BEIIECTB U MaTepUalloB,
HCIOJIBb30BaHHBIX B N300pa3nUTEILHOM UCKYCCTBE IIPH CO3IaHUN OOBEKTOB KYJIBTYPHOTO HACIEINS,;

- TOTOBUTH 00pas3Ibl I MPOBEACHUS Pa3IMUHBIX CHEKTPAIbHBIX MCCIEIOBAaHUN COCTaBa M CTPOCHUS
BEILECTB U MaTepHaoB;

- HCIIONB30BaTh COBPEMEHHBIC CIEKTpalbHble NPUOOPH M pa3NIUYHBIE METOIUKH MPOBEICHUS
JKCIIEPUMEHTOB;

- o0pabaTbIBaTh W MHTEPIPETUPOBATh OSKCIEPHUMEHTAJbHbIC JaHHbIC, IOJyYCHHBIE C IOMOIIBIO
CHEKTPAJIBHBIX METOAOB MCCIIEJOBAHMS COCTaBa M CTPOEHUS BEILIECTB M MATEPHAIOB B TOM YHCIE C
UCTIONIb30BaHUEM CIIEKTPAJIbHBIX 0a3 TaHHbIX.

BJIAJIETh:

- METOJIONIOTUEH BBIOOpA M UCIONB30BAHUSI CIIEKTPATbHBIX METOJIOB UCCIIECAOBAHMS HEOOXOAUMBIX IS
YCTAHOBJICHUSI COCTaBa U CTPOCHUSI TOTO WJIM HMHOIO BEUIECTB M MaTepUalioB, MCIOJb30BAHHOTO B
00BEKTEe KYITBTYPHOTO HACIIEIVS;

- criocobamu paboThI C COBPEMEHHBIMY 0a3aMu CIIEKTPATHHBIX IAHHBIX BEIIECTB U MaTEPHAIIOB;

- croco0aMy MHTEPIIPETALNU JIAHHBIX, MMOJYYEHHBIX PA3IUYHBIMA (DU3UKO-XUMUYECKUMH METOIAMHU
HCCIICIOBaHUSI CTPOCHUS BEILIECTBA;

- METOZOJIOTHEN COMOCTaBIEHUS U KPUTUYECKOM MHTEPIIPETalli MacCHBa JAHHBIX, MTOTYYEHHBIX BCeH
COBOKYIHOCTBIO HCIIOJIb30BAHHBIX CIEKTPAJIbHBIX METONOB HCCJIENOBAHMUS COCTaBa U CTPOCHHUS
BEI[ECTB U MarepHaoB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

BBenenue

UV-VIS-NIR cnexkrpockonust

HK-cnexrpockonus

Cnexrpockomnus KOMOWHAIMOHHOTO
paccesHUS

JlromMuHecHIeHTHAs CIICKTPOCKOIIUA

PentrenoBckas CIICKTPOCKOIINA

NN N (NN =

Mertozb! J1a3epHON CHEKTPOCKOIIUU

0 ||| B W

CriexTpockonusi sIIEPHOT0 MarHUTHOIO
pe3oHaHca

[N N N I N R

—_

CHeKTpO CKOITHA SJICKTPOHHOT'O
InapaMaroHuTHOTO pe€30HaHCa




Hroro wacos 30 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. BBenenune

OcHOBHBIE CBEJIEHHs O NIPUHLUIIAX B3aUMOAECHCTBUS IEKTPOMArHUTHOIO U3JIyYEHUsI C BELECTBOM.
Knaccudukanus cneKTpanbHbIX METOIOB.

2. UV-VIS-NIR cniexrpockomnus

dusnueckne ocHoBbl UV-VIS-NIR criekrpockonuu u xapakTep MOIy4aeMoi B pe3yjbTare JaHHOTO
uccienoBanusi  MHQOpMamMu o  BemecTBe. [IpuHmmmuaneHoe  ycrpoictBo  UV-VIS-NIR
CHEKTPO(POTOMETPOB M HUX MPaKTHUECKH BaxkHble KoH(purypauuu. [Ipakrmueckoe mnpruMeHeHHE
UV-VIS-NIR crnexTpockonuu nmpu UCCIeOBaHUN BEUIECTB U MaTepHAIOB.

3. UK-cnekrpockonus

dusnueckue ocHoBbl MK-cnekrpockonuu. [Ipuauumner padorer UK ciekrpoMeTpoB U peructpauuu
HK-cniektpoB. OCOOEHHOCTH M HPEUMYILECTBA CHEKTPOCKONUHM ¢ mpeoOpa3zoBaHneM Dypbe B
pazmuunbix BapuanTax (FTIR, ATR-FTIR, DRIFTS); Meroas! u npuemsl noarotoBku npod B UK
cnekTpockonuu. [IpumMepsl CTpyKTypHOro aHanu3a opranmueckux coennHeHuit mo UK cmexrtpy.
Busyanuzanuonnast criektpockonus (imaging spectroscopy) U €€ NMpUMEHEHHUE MPH UCCIEI0BaHUN
npenMeToB uckyccTBa. bassl manubix UK ciextpoB

4. CrieKTpOoCKOIHsI KOMOMHAITMOHHOTO PaCCEesTHHUS

duznueckue  OCHOBBI  CIEKTPOCKONMHM  KOMOWHAIMOHHOTO  paccessHus  (PamanoBckoid
cnekrpockonuu). llpuHOUNHMaIbHOE YCTPOWCTBO CIEKTPOMETpa KOMOMHAIIMOHHOTO pacCesHusl.
[TpakTHueckoe NPUMEHEHHE CHEKTPOCKONMM KOMOWHAMOHHOTO paccesHus. lIpuMepsl ananm3za
CIEKTPOB HEOpPraHWYeCKHX coenuHeHMd 1o cnektpam KP.  ba3sl  JaHHBIX  CHEKTPOB
KOMOMHAIIMOHHOTO PacCesiHusI.

5. JI'OMMHECHEHTHAS CIIEKTPOCKOIIUS

[Tonsitue o mpomeccax JIIOMUHECLUCHIMHM B BemecTBe. MeXaHu3Mbl BO30YXKICHUS IIpH
¢nyopecuenimn . pocdopecueHimu.  [IpuHIUNHAANEHOE — yCTPOMCTBO — MPUOOPOB  JUIA
JIOMHUHECIIEHTHON CTIEKTPOCKOTIMH U MX OTIIMYHE OT MPUOOPOB JiJisi abCOPOIIMOHHOM CITEKTPOCKOIINH.
Bo3MO)KHOCTH MeTonma IO HCCICNOBaHMIO CTPOCHMS BEIIECTB W MarepuajioB. [Ipakruueckoe
NPUMEHEHHE METOJIOB JIIOMUHECLIEHTHOH CIIEKTPOCKOIIHH.

6. PeHTreHoBCKas CIIEKTPOCKOMIHS

Buabl peHTreHOCHEKTpaJbHBIX METOAOB HCCIIEAOBAHUSA. PEHTreHO(IyOpeClEeHTHbIH aHaIn3:
OPUHLMI METOAA, YCTPOMCTBO MPHOOPOB, MPUMEPHl MPAKTUYECKOTO NPUMEHEHHs MAJIs aHalIHu3a
COCTaBa BEIIECTB M MaTepuanoB. PeHTreHoBckas (HOTONIEKTPOHHAS CIEKTPOCKONHUS: HMPUHINI
METO/1a, YCTPOHCTBO NPUOOPOB, IPUMEPHI MPAKTHUECKOTO MPUMEHEHUS AJIs1 UCCIICIOBAHUS CTPOCHHUS
BELIECTB U MaTepuasoB

7. MeTronpbl 1a3epHOU CEKTPOCKOIIUU




Buner nazepuoit cnexrpockonuu. CHEKTPOCKONUM Jia3epHO-UHAyIHMpoBaHHOro mpobos (LIBS):
MPHHIMIT METO/a, YCTPOMCTBO MPHOOPOB, MPUMEPHI MPAKTUYECKOTO TPUMEHEHHS ISl aHaIHu3a
COCTaBa BEILECTB U MaTEpHAIIOB B COCTaBE OOBEKTOB KYJIBTYPHOTO HACIIEIHS.

8. CHGKTpOCKOHI/IH AACPHOIO0 MArHuTHOIO pE€30HaHCa

OcnoBbl SIMP-cnexrpockonun. SIMP-cnekrpel. IMP-ciekrpometpsl. [IpakTnyeckoe npumeHeHne
SMP-cniekTpockonuu

9. CeKTpOoCKONHs IEKTPOHHOTO apaMarHUTHOTO Pe30HaHca

OcuoBrl  OIIP-cnexkrpockonuu. OIIP-criektprr. DIIP-cnexkTtpomerpsl. [lpakTuueckoe npumeHeHUE
OIIP-cieKTpOCKONHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, CHaOKEeHHasl JOCKOH, 9KPaHOM, ITPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Ilentun 10.A., Bunkos JI.B. ®usnueckne MeTobl HcciaeIoBaHus B XuMuu. - M.: Mup, 2006. - 683
C.

2. Otto M. CoBpemMeHHbIE METO/IBI aHATUTHYECKON xumuH (3-¢ m3nanue). M.: Texnocdepa, 2008.
-544 c.

3. Cwmur A. Tpuxnagnas UK-cnekTpockomnusi: OCHOBBI, TEXHHUKA, aHATUTHYECKOe ipuMeHenue / [lep.
c aar1. b. H. TapaceBuua, nmox pen. A. A. Mansuesa. — M.: Mup, 1982. — 328 c.

4. TexHONOTHUS U UCCIIEIOBAaHKE TPOU3BEICHUI CTAHKOBOM M HACTEHHOMW KHBOMUCH. YUeOHOE
nocobue. Ilox pexn. F0.M.I'perbepra. - M.: TocHUUP, 2000 . — 177 c.

5. Rull F., Caumon M.-C., Dubessy 1. Raman spectroscopy applied to the earth sciences and cultural
heritage. — London: The Mieralogical Society of Great Britain and Ireland, 2012. - 504 p.

6. Larkin P. J. Infrared and Raman spectroscopy: principles and spectral interpretation. - Elsevier,
2011.-230p.

7. Lojewski T., Lydzba-Kopczynska B. Spectroscopy in the Analysis of Artworks // book chapter in
«Molecular spectroscopy-experiment and theory: from molecules to functional materials». 2019, P.
483-517

JomnonHutensHas auTeparypa

1. E¢umoB A.M., [loctaukos E.C. duzndeckue 0CHOBBI U (HOpMaIN3M ONITUKU U CIIEKTPOCKOIINN
ONITUYECKHNX MarepuaioB. Yueb. nocobue. — CI16: Yausepcurer UTMO, 2015. — 111 c.

2. Raman spectroscopy in cultural heritage: Background paper // Anal. Methods, 2015, 7, 4844

3. Balakhnina I. A. et al. Statistical approximation of Fourier transform-IR spectroscopy data for zinc
white pigment from twentieth-century Russian paintings // Journal of Applied Spectroscopy (2017) Vol.
84, No. 3, P. 484-489

4. Cotte M. et al. Cultural and Natural Heritage at the ESRF: Looking Back and to the future //
Synchrotron Radiation News, (2019) Vol. 32, Ne 6, P. 34-40.

5. Striova J. Dal Fovo A. Fontana R. Reflectance imaging spectroscopy in heritage science // La
Rivista del Nuovo Cimento (2020) 43, 515-566

6. Limbeck A. et al. Methodology and applications of elemental mapping by laser induced breakdown
spectroscopy // Analytica Chimica Acta (2021), 1147, P. 72-98

7. Carter, S. et al. Atomic spectrometry update. Review of advances in the analysis of metals,
chemicals and materials // Journal of Analytical Atomic Spectrometry (2013) Vol. 28, Ne 12, P.
1814-1869

8. Luque de Castro M.D., Jurado-Lopez A. The role of analytical chemists in the research on the
cultural heritage // Talanta 205 (2019) 120 1062



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. Metonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PabOoThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYeCKOro ero 3amomuHanus. llpu
3aTPYHEHUU H3y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: B.C. IlonoB, kaHa. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpaMM) B 00JIaCTH MaTepUaIOBEeCHUS U
TEXHOJIOTUY MaTePUaJIOB

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzyueHus AUCHMIUIMHBI «CIIEKTPOCKONMHMS BeWIECTB M MaTepuanoB. CrekTpaibHble 0a3bl

JaHHBIX» O6y‘IaIOH.IHI>iCH JOJIKCH:

3HAThb:

- TCOPECTUICCKUE OCHOBBI METOAOB UCCIICAOBAHUA CTPOCHHUA U COCTaBa BEUICCTB U MAaTCPUAJIOB
- (I)I/I3I/I‘l€CKI/I€ MPUHIUIIBI pa6OTBI 060py)10BaH1/m AJi1 OpOBCACHUA CIHCKTPAJIbHBIX I/ICCJICI[OBaHI/II\/’I

BCIICCTB U MAaTCpUaAJIOB,

- CHGLII/I(l)I/IKy Pa3INIHBIX (I)I/ISI/IKO—XI/IMI/ILIGCKI/IX MCTOAOB HU3YUCHUA CTPOCHUSA BCUICCTBA U o0racTu ux

IIPUMCHUMOCTH,

- KpUTCPUU OLICHKHU CTaTUCTHUYCCKOM 3HAYNMOCTH IKCIICPUMCHTAJIbHBIX JTaHHBIX.

yMeTh:
- IJIAaHUPOBATb

CTPAaTCTul0 YCTAHOBJICHUA

CoCTaBa U CTpPOCHHA BCIICCTB W MATCpPUAJIOB,

UCTIONIb30BaHHBIX B M300pPa3UTEILHOM HCKYCCTBE PU CO31aHUH OOBEKTOB KyJIbTYPHOTO HACIIENS;
- TOTOBUTH OOpa3Lbl U MPOBEACHUS PA3IMUHBIX CIIEKTPAJIbHBIX MCCICIOBAaHUN COCTaBa M CTPOCHHUS

BCIICCTB U MAaTCpUaAJIOB,

- HCIIOJIB30BaTb COBPCMCHHBLIC CIICKTPAJIbHBIC HpI/I60pI:I U Ppas3IM4HbIC MCTOAWKU MNPOBCIACHUSA

9KCIIEpUMEHTOB;
- oOpaOaTbIBaTh ¥ MHTEPIPETUPOBATH

OKCIICPUMCHTAJIBHBIC JAHHBIC, IIOJIYYCHHBIC C IIOMOLILIO

CIICKTPAJIbHBIX MCTOAOB HCCJICAOBAHHUA COCTaBa U CTPOCHHUA BCUICCTB M MAaT€pHAJIOB B TOM 4YHCIIC C
HCIOJIb30BAHUCM CIICKTPAJIbHbIX 0a3 JaHHBIX.

BJIAA€Th:




- METOZOJIOTHEH BBIOOpA M UCIOIB30BAaHUSI CHIEKTPAJIbHBIX METOIOB UCCIICAOBAHMS HEOOXOAUMBIX IS
YCTAHOBJIEHUSI COCTaBa M CTPOEHMS TOTO MJIM WHOTO BELIECTB UM MaTepHalIOB, HCIIOIb30BAHHOIO B
00BbEKTE KYIBTYPHOTO HACIIEINS;

- coco6aMu paboThI ¢ COBPEMEHHBIMHU 0a3aMM CIIEKTPAJIbHBIX JaHHBIX BEIIECTB U MaTepUaJIOB;

- cnocobaMy MHTEPIIPETALUU JAHHBIX, IMOJYYEHHBIX PA3JMYHBIMH (PU3UKO-XUMUYECKUMH METOIAMHU
UCCJIEZI0BaHMsI CTPOEHUS BEILLECTBA;

- METOAOJIOTHEN COMOCTABIEHUS U KPUTHUECKOW MHTEPIIPETALIMA MacCHBa JAHHBIX, [OITYYEHHBIX BCEH
COBOKYIIHOCTBIO MCIIOJIb30BaHHBIX CHEKTPaJbHBIX METOJOB HCCIIEOBAaHUS COCTaBa U CTPOCHHUS
BEILECTB U MaTepHaoB.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! amns nposenieHust TudGepeHIIMPOBAHHOTO 3a4eTa!
1. IMonsitue o mporeccax B3aMMOACHCTBHS IEKTPOMArHUTHOTO U3JTYUSHHUS C BELIECTBOM.

2. CTpaTeFI/Iﬂ IMPOBCACHUA UCCIICAOBAHUA COCTaBa U CTPOCHUA BCUICCTB CIICKTPAJIbHBIMH METOAaMU B
00BEKTaxX KYJBTYPHOI'O HACJICAUSA

[Mpunuun padotsr UV-VIS-NIR cniekrpodoTomerpos

[Ipaxrnyeckoe npumenenne UV-VIS-NIR cnexrpockonuu

[punuunst paboter UK-Oypbe ciekTpoMeTpoB

[Ipaktnueckoe nmpumenenne MK criekTpockonuu K aHamu3y CTPOEHUS BEIIECTB
[IpumeHeHne BU3yanu3alnOHHON CIEKTPOCKOITNU

XN AW

[TpuHLIMTIBL PaGOTHI CEKTPOMETPa KOMOMHALIMOHHOTO PACCEsHUS

9. IlpakTHueckoe MPUMEHEHHE CIEKTPOCKONNH KOMOMHALIMOHHOTO PacCesHUs

10. IIpuHuHMIEL paboTHl IPUOOPOB IS TFOMHUHECLIEHTHON CTIEKTPOCKOINN

11. BO3MOXHOCTH METOAOB JIIOMUHECLEHTHON CHEKTPOCKOIUH 10 UCCIEAOBAHUIO CTPOCHUS BEILECTB
U MaTepuasos.

12. TpunIUIel paboThl IPUOOPOB IS PEHTTEHO(IYOPECIIEHTHOTO aHAIN3a

13. TIpakTudeckoe MpUMEHEHHE PEHTIeHO(IIyOPECIIEHTHOTO aHaIn3a Ui aHaJk3a COCTaBa BEIIECTB U
MaTepHaoB.

14. TIpuHuuier paboThl IPUOOPOB IS PEHTTEHOBCKOH (POTOAIEKTPOHHAS! CIIEKTPOCKOIINU

15.

16. HpaKTI/I‘leCKOG IMPUMCHCHUC peHTFeHOBCKOfI (bOTOSJ'IeKTpOHHaH CIICKTPOCKOIINHU IAJId UCCIICAOBAHUA
CTpOCHHS BEIIECTB U MAaTCPUAJIOB.

17. TlpuHUMOBI NPOBEACHHS HCCICIOBAHUI METOJOM CHEKTPOCKONUH JIa3ePHO-MHIYLUPOBAHHOTO
mpooost.

18. IlpakTudeckoe NpPUMEHEHHE CHEKTPOCKOIHUH JIa3epHO-HHAYIIMPOBAHHOTO Mpo0Os Ui aHalu3a
COCTaBa U CTPOCHUS BEIIECTB M MaTePUAIIOB OOBEKTOB KYJIBTYPHOTO HACIIEIUS

19. CniextpasibHble 0a3bl JAHHBIX U UX MCHOJIB30BAHUE [IPU aHAJM3E CIIEKTPAIbHBIX JaHHBIX.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Omenka omm4HO 8§ 0amwioB - BBICTaBISICTCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIETBOPUTENbHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKka yHOBIETBOPUTENHHO 3 Oajuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJOBICTBOPUTENBLHO | Oaiia - BBICTAaBISAETCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn ycTHOTO A (HEepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs npeaocrapisercs 30 MUHYT
Ha monaroroBky. Ompoc oOydvaromerocsi mo OwieTy Ha ycTHOM auddepeHIMpOBaHHOM 3adeTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



