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4. dopma oby4yeHusa: OyHasn
5. Kachegpa, oTBevarLwan 3a peanmsaymio oMcuunimHbl: Kaceapa ¢pusmkm TBepaoro
Tera v HaHOCTPYKTYp
6. CoctaButenu nporpammbli: goueHT Nonowanos [.J1., K.cp.-M.H.

7. PexomeHaoBaHa:
HMC cumsnyeckoro dpakynbteta, npotokosn Ne 5 ot 25.05.2023r.

8. YuebHbIn roa: 2026-2027 CemecTtp(bl): 7



9.lenu n 3apgayum y4e6HON ANCLIMNIIUHDI:

Llens agucumnnuHbl — dopmmpoBaHne 6a30BbiX 3HAHWA B 00ONactM pPEHTreHOBCKOM U
3MIEKTPOHHOM CMNEKTPOCKONUU ANA U3YyYeHUS] aTOMHOIO W 3NEeKTPOHHOro CTPOEHUA TBEpAOoro
Tena v ero NOBepPXHOCTH.

3agauun QUCumMnvHbI:

- N3yyeHne OCHOBHbIX U3NYECKMX SBMAEHUA W MOHATMA B 00MacTU PEHTreHOBCKOW WU
3NIEKTPOHHOM CNEKTPOCKONUY;

- N3yyeHne oCHOBHbIX (PM3NYECKMX 3aKOHOB, Nexallnux B OCHOBE MPUHLUMMOB PEHTFEHOBCKON M
3N1IEKTPOHHOM CNEKTPOCKONUY;

10. Mecto y4yeGHOM AucuMnnuHbl B cTpykType OOI: [ducumnnuHa “PeHTreHoBckas u
9NEKTPOHHas CNeKkTpocKkonusa” aBNseTcsa  AUCLMNIIMHOM  NPO(PEeCcCUOHanbHOro  uUukna W
OTHOCUTCS K BamaTuBHOM 4vacTtn. MHgekc Bl. OucuunnunHa “PeHTreHoOBCKas W 3MEKTPOHHas
CMNeKTpocKonnsa” OCHOBbIBAeTCA Ha AucumnnuHax moaynen “Obwas dmsmka” (b1.5.05),
"TeopeTtunyeckas cusuka" (b1.6.07).

11. MnaHupyeMble pe3ynbTaTbl 0GYYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUPyeMbIMU pe3ysibTaTaMU OCBOEHUSA o6pa3oBaTesibHOM
nporpamMmmMbl (KOMMNEeTEHLUAMMU BbINYCKHUKOB):

KomneTteHuus

MnaHupyemMble pesynbTaTbl 00y4YeHus

Kopg

HasBaHue

MNK-3

rOTOBHOCTbLIO NMPUMEHSATb Ha
npakTuke
npodeccnoHanbHble
3HaHUA TeopuM M MEeTOAOoB
du13nYeckmMx nccrneaoBaHnin

3HATH:
- OCHOBHBIC (1)I/I3I/I‘~IGCKI/I€ SIBJICHUA U ITIOHATHA, JICKAIIIUE B
OCHOBE IIPUHLIUIIOB PEHTI€HOBCKOM CIIEKTPOCKOIIHH,
JJIEKTPOHHOMN CIIEKTPOCKOIINH;

- CUCTEMATHKy PEHTT€HOBCKUX CIIEKTPOB;

YMETB:

MK-4

CMOCOBOHOCTBIO  MPUMEHSATH
Ha npakTuke
npodeccnoHanbHble
3HaHus n yMeHus,
nosfyyYyeHHble Npu OCBOEHUN
NPOMUNbHLIX  PU3NYECKNX
ANCUNNNVH

MPUMEHSATH (PU3MUECKHE OCHOBBI PEHTI€HOBCKON U
ANEKTPOHHON CHEKTPOCKOIUU JIJISl U3yUEHUsI aTOMHOTO U
INEKTPOHHO-PHEPTETUUECKOTO CTPOEHMSI TBEPAOIO TENA, ET0
MTOBEPXHOCTH.

BIIAJIETh:

1. OCHOBHBIMH MOHSATUSIMU PEHTI€HOBCKON CHEKTPOCKOMHH.
2. OCHOBHBIMU MOHATHUSMH 3JIEKTPOHHOHN CIIEKTPOCKOIHH.
3. OCHOBHBIMH MOAXO0AAMHU K U3YUYEHHIO JIOKAJIbHOTO
aTOMHOT'0 ¥ 3JIEKTPOHHOT'O CTPOEHHUE, (Pa30BOr0 COCTaBa
MOBEPXHOCTHU U MPUMTOBEPXHOCTHBIX CIOEB IIPU MOMOIIN
(yHKIIMOHAIa METOJIOB PEHTI€HOBCKOW U 3JIEKTPOHHOM
CHEKTPOCKOIHUH.

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eguHuuax/yac. — 3/108.

dopma NPoMeXyTOYHOM aTTecTaLumm 3K3aMeH

13. Buabl yye6Homn paboThbl

Bupg yuebHow paboTbl

TpyooemMkocTb

Mo cemecTpam

B Tom uucne B

MHTEepPaKTUBHOWN
dopme

Bcero

7 cemecTp




AyAUTOPHbIE 3aHATUA 34 8 34

B TOM YumChe: nekumm

npakTu4eckue

naGopaTtopHble 34 8 34

CamocTtosTensHasi paborta 38 38

dopma NpoMeEXYTOHHOM aTTecTaumm Ok3ameH Ok3ameH
Utoro: 108 108

13.1. CopepxaHue AUCLMUNIINHBI

n/n HanmeHoBaHue pasgena
CopepxxaHue pasgena gucunniivHbl
AVCUMNIIUHBI
1. JlabopaTtopHble paboTbl
1 dusnyeckme OCHOBbI | Puanyeckme OCHOBBbI pPEeHTreHOBCKOMN CMEKTPOCKOMUMU.
PEHTreHOBCKOM cnekTpockonuu | Cuctematnka pPeHTreHOBCKUX CrnekTpoB. OCHOBHbIE MPUHLMMLI
PEHTrEHOBCKON CMEKTPOCKOMUMU. O6opynosaHue ans
PEHTrEHOBCKOW CNEKTPOCKOMNWMU, €0 UCMONb30BaHUE.
2 dunsnyeckme ocHOBbI dunanyeckne OCHOBbI INEKTPOHHOW cnekTpockonun. OCHOBHbIE

3MEKTPOHHON CNEKTPOCKONU NPUHLUMNBI 3NEeKTPOHHON cnekTpockonuu. O6GopyaoBaHve AOnNs
3MEKTPOHHOW  CMEeKTPOCKOMUKW,  TWMbl  aHanuM3aTopoB, WX
1cnonb3oBaHue.

3 MprMeHeHNe peHTreHoBCKoM U | MpuUMeHeHNe PEeHTTEeHOBCKOW W 3NEKTPOHHOW CMNeKTPOCKOMUn
3MEKTPOHHOI CMEKTPOCKONMU ANs U3y4YeHns TBepAbIX TEN U HAHOCTPYKTYP

ANs U3y4YeHNs TBepabIX TeN u
HaHOCTPYKTYP

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATUN (Y4acoB)

Ne HaumeHoBaHve Tembl Mpaktn | Jla6opa
n/n (pasgena) gucumnnmHel Tekuun Jeckne | TopHble Cawm. pabota| KoHTponb Bcero
1 dusmyeckne OCHOBbI 12 12 12 24

peHTFeHOBCKOI7I CneKTpocKonuu

dusnyeckne ocHoBbI
2 . 12 12 12 24
3NEKTPOHHOW CNEKTPOCKOMNUM

lMprmeHeHne peHTreHOBCKOM n
3NEKTPOHHOWN CNEKTPOCKOMUA

3 10 14 12 24
AN N3yvyeHus TBepabIX Ten un
HaAHOCTPYKTYpP
WToro: 34 38 36 108

14. MeToanyecKkue ykasaHusa Ansi o0y4arLmxXca no OCBOEHUIO AUCLUIMIIUHDI

M3ydeHne  guCUUNIIUHLI «PeHTreHoBckas n 3NEKTPOHHas CMEeKTPOCKOMUA»
npegycMmaTpuBaeT OCYyLWECTBIEHNE Yy4ebHON OeATEeNnbHOCTM COCTOSLEA U3 OBYX 4YacTew:
o0y4eHna cTyaeHToB npenogaBaTtenemM 1 CaMoCTOSATENbHON y4ebHOM AeAaTeNbHOCTU CTYAEHTOB
No U3YyYEeHUI0 OUCLUMNSITUHDI.

OucunmnnuHa «PeHTreHoBCKasi M 3NEKTPOHHAsi CNEeKTPOCKOMNUS»  peanuayeTtcs C
NPUMEHEHNEM 3TTEKTPOHHOIO 0Oy4YEeHUs U ANCTaHLUMOHHbBIX 06pa3oBaTENbHbIX TEXHOMNOTUNA.

CamocToaTenbHas paboTa CTyAeHTOB Hapsgy C ayaAuTOpHOM NpeacTaBnsieT OAHYy M3
dopm y4yebHOro npouecca M SABMASETCHA CYLWIECTBEHHOM €€ 4acTbio, 4TOo Haubonee spKo
npegcTaBneHo B npouecce noarotosku. lNocnegHee obycrnoBneHoO TeM, YTO CaMOCTOATENbHas
paboTa npegHasHavyeHa ansg OpMUPOBaHUS HABbLIKOB CaMOCTOATENbHOW paboTbl kak BOOOLLUE,
Tak M B Yy4yebHOW, Hay4yHOMW [EeATenbHOCTW, (OPMUPOBAHME U pas3BUTUE CNOCOBHOCTU
npuHMMaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOSTENbHO pelwaTtb npobnemy, HaxoauTb
KOHCTPYKTUBHbIE PELLEHMS, BbIXO U3 KPU3UCHOW CUTyaLun U T.4.




CamocTosaTenbHas pabota hopMUpyeT CaMOCTOATENbHOCTb HE TOMBbKO Kak COBOKYMHOCTb
YMEHUN M HaBbIKOB, HO U KaK YepTy XapakTepa, UrpaoLLyro CyLLEeCTBEHHYIO pOflb B CTPYKType
MIMYHOCTM  COBPEMEHHOro  creuuanucrta Bbicwen kBanudukauun. OHa  BOCNUTbIBAET
CaMOCTOATENBHOCTb Kak 4epTy Xapaktepa. Hwukakue 3HaHMSA, MOMy4YeHHble Ha YpOBHE
MacCMBHOIO BOCMPUATUS, HE CTaBiMe 06beKTOM COOCTBEHHOW YMCTBEHHOW MMM NPaKTU4ECKON
paboTbl, HE MOTYT CYUTATLCA NOASIMHHBLIM AOCTOSTHUEM YernoBeka.

[aBass BO3MOXHOCTb pacwmpsaTb KU oborawaTb 3HaAHWUA, YMEHUs MO WHAMBMAYASbHbIM
HanpaBneHusM, camMocTosiTenbHaa paboTa cTygeHTa No3BOMSEeT co3faTb PasHOCTOPOHHMX
cneumanmcToB. B npouecce camoctosiTenbHOW paboTbl pa3BMBalOT TBOPYECKME BO3MOXHOCTU
obyu4atoLerocsi, nNpyM 3aTOM camocTosTenbHas paboTa 3aBepLuaeT 3agavm BCeX BMAOB y4ebHOM
paboTbl.

CamocTosaTenbHaa paboTta - 3TO nnaHuMpyemast pabota CTyAEHTOB, BbINOSHAEMas Mo
3afaH1o 1 Npu MeToauMdeckoM PyKOBOACTBE npenogaBaTens, Ho 6e3 ero HenocpeaCTBEHHOIo
yyactus. lNpenogaBatenb, BeOyLWUN 3aHATUSA, OpraHuM3yeT, HanpasnseT CaMOCTOSTESbHYIO
paboTy CTyOeHTOB M OKasbiBaeT MM Heobxoaummyito nomouwlb. OaHako caMOCTOSTENbHOCTb
CTYOEHTOB JOIKHa npeBbiwaTe 06beM paboTbl, KOHTPONUMPYEMOW npenogasaTenemM paboTol, 1
UMEeTb B CBOEN OCHOBE MHAMBUAYaNbHYO MOTMBaUuiO oby4vatolierocsi No NOfyYeHUO 3HAHWN,
HeobXoQMMbIX M AOCTATOYHbIX ANnsa 6yayuen npodeccnoHanbHON 4eATENbHOCTM B M36paHHOM
cepe. lNMpenogasaTtenb NpyM HEOOGXOANMMOCTM MOXET OKasbiBaTb COAENCTBME B BbipaboTke n
KOppeKkunn [aHHOM MOTMBaLMKW, rnexawenhn B OCHOBE [OCTPOEHUSI CaMOCTOSATENbHOM
AEATENbHOCTM CTyAeHTa MO M3YYEHUHO OUCUMMIWHBI, MONYYEHUIO HEeOoOXOAMMbIX 3HAHWUA U
HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraet obyvyeHMe peLleHuo 3agad  onpeneneHHoM
chepbl geatenbHocTn. OgHaKo Kak BGbl XOpOLO He obyyanuch yyawmecsa cnocobam pelleHus
3agjay B ayamtopuu, copMuMpoBaTb CpeacTBa NPaKTUYEeCKON OeATENbHOCTU He yaacTcs, Tak
KaK Kaxgbl criydar MpakTUKM OCcobbIM U ANns ero peweHus cnefyet BblpaboTaTb 0cobbln
npodeccnoHanbHbIN CTUIb MbILLITEHUS.

OcHoBOM caMOCTOATENBHOM PabOTbl CAYXUT Hay4YHO-TEOPETUYECKUI KypC, KOMIMMEKC
NOSTyYEHHbIX CTyAEHTOM 3HaHun. OCHOBHOW, Hanbomnee 3SKOHOMUYHOW (POPMOKM MONYyYeHUs U
YCBOEHUSI MHOPMaLMK, TEOPETUYECKMX 3HaHWMA B By3e SABMSETCS NeKuus, No3Bonstowias
BOCMPUHSATb 3HAYUTENBHYIO CYMMY OCHOBHbIX 3HaHWUI U MOTOMY CNOCOBCTBYOLLAA MOBbILIEHUIO
NPOAYKTUBHOCTM BCEX APYrMX hopm y4ebHoro Tpyaa.

Pesynbtat 0byyeHns u camocTtosTenbHOW paboTbl CTyaeHTa npeanonaraet Hanuvyuve
crneyrLwmnx CoOCTaBNALLMX:

- MOHMMaHMe MeTOA0SIOMYECKUX OCHOB MOCTPOEHMUS U3yYaeMblX 3HAHWIA;

- BblA€eHMe rMaBHbIX CTPYKTYP y4eOHOro Kypca;

- bopmmpoBaHme cpeacTB BblpaKeHus B JaHHOM obnacTy;

- MOCTPOEHME METOAMK PELLEHNS 3a4a4 U OpueHTauun B npobnemax (cutyaumsix).

B yyebHOM npouecce ucnonb3ylTca crnegyoowme obpasoBaTefbHble TexHonorum (no
obpasoBaTtenbHbiM hopmam): nekuMnm 1M uHanBMAyanbHble 3aHAaTMs. [lo npeobnagatowmm
MeTodaMm U npuemam obydeHus: 0ObACHUTENbHO-UNNOCTPaTUBHbIE (0OBSCHEHME, noKas—
AeMOHCcTpaums ydebHoro maTepmana v Ap.); akTMBHble (aHanu3 yyebHOM U Hay4yHOM
nuTepaTtypbl, COCTaBfeHME CXEM W Op.) U WHTEPAKTMBHble, B TOM 4uCNe W rpynnoBble
(B3aumHoe oby4deHne B ¢bopme noaroToBkM M OBCYXOEHUS [O0KNagoB); UH(POPMALMVOHHBIE;
KOMMbIOTEPHbIE; MynbTUMeaunHble (paboTa C canTamu akagemMudecKkux CTPYKTYp, Hay4Ho-
nccrnenoBaTenbCKMX opraHnsaumn, 3NeKTPOHHbIX OnbnunoTek n ap., paspadoTka npes3eHTauun,
coobuieHnn n goknagos, paboTa ¢ ANEeKTPOHHbIMM 0ByYatoLw MM nporpaMmmamm 1 T.n.).

MoaroToBka K NeKUMsM sBNsieTcs OQHUM M3 BUOOB CaMOCTOATENbHOW paboTbl CTyAEeHTOB-
G6akanaspoB. CTtygeHTam, 4TOObl XOpPOWO OBNageTb y4ebHbIM MaTepuanom, Heobxogumo
BblpaboTaTb HaBblKM NPaBUIbHOM W NNaHomepHon paboTtbl. [epen Havyanom NEKUMOHHbLIX
3aHATUA HaAgO MNPOCMOTPEeTb BCe, YTO ObINO caenaHo B nNpeabigywmin pas. 3TO NO3BONUT
COCpeaoTouUTb BHUMAHWE U BOCCTAHOBUTb B NaMSATU YXe UMEKLWMecs 3HaHUsA no JaHHOMY
npegmety. Kpome TOro, Takom mMeTon MOMOXET Nydlle 3anoMHUTb Kak CTapoe, Tak U HOBOE,



yrnyobuT nOHMMaHue TOro M APYyroro, Tak Kak npu 3TOM YCTaHaBNMBAKTCHA CBA3W HOBOrO CO
CTapblM, YTO SBMSIETCA He TONbKO o0bsA3aTenbHbIM, HO M OCHOBHbLIM YCIOBMEM [yBOKOro
oBnageHus matepuanom. Yem petanbHee udyyaemoe accoummpyeTcsl C M3BECTHbIM paHee,
TEeM MPOYHee coxpaHseTcs B NaMATh U BbiCTpee BCNOMHUTL, Koraa Tpebyetcs.

MpucTynaa K M3y4eHUIO HOBOrO Martepuana, Heobxogumo CcocpefoTounTbCs, T.e.
CKOHLEHTPUpOBaTb BHUMaHME W He OTBMeKaTbCA OT BbINOSHAEeMON paboTbl, MOMHA, 4YTO
XenaHwe 3anoMHUTb SIBMSIETCA rapaHTUen YcnewHon paboTbl, OTCYTCTBME Xe BOMU K
3anoOMWHaHUIO CHMKaeT 3PPeKT BOCMPUATUS.

CnegyeT nMOMHUTL O TOM, YTO 4epe3 feKuui nepefaeTcs He  TOSbKO
CUCTEMATU3NPOBAHHLIN TEOpeTUYEeCKMn MaTtepuan, HO W MNOCTUraeTcsa MeToAuKa HayyYHOro
nccnepoBaHnss U yMeHMEe CaMOCTOSTENbHO paboTaTb, aHanMaMpoBaTb pPasnUYHOro poaa
ABNEHUS.

3anucbiBaTb Ha NeKUMM HeOBXO0AMMO rMaBHOE, He CTPEeMSICb 3adhmKCcMpoBaTb BCE CIOBO B
cnoBo. BbibpaTb e rmaBHoe 6e3 NOHMMaHWUS NpeagmMeTa HEBO3MOXHO. Hanuune cobcTtBeHHOro
KOHCMEKTa feKuMiA MO3BONSIeT elle pa3 O3HAKOMWUTbCS, MpoaymaTb, pas3obpaTbCsi B HOBOM
MaTepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO MOHATbIE BO BPEMS NEKLUUN NONTOXEHNSA MOTYT ObITb
BOCCTAHOBSEHbI B MaMATW, COMOCTaBMEHbl C APYrMMW, OOAYMaHbl, OOMOJSIHEHbI, YACHEHbI U
paclwmpeHbl C nomouwbi Yy4yebHom nuTepaTtypbl. 3anucu  ABRAKTCA nocobuamu  ans
NMOBTOPEHUS, AAOT BO3MOXHOCTb OXBATUTb COAEPXKAHNE NEKLMN N BCErO Kypca B LIESIOM.

Mpn 3TOM XOpOLIO OBNageTb coaepXKaHnem nekumm — 37o0:

- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHMEe U BaXXHOCTb ee B JaHHOM KypCe;

- YeTKO NpeACcTaBNATb NNaH;

- YMETb BblAEeNNTb OCHOBHOE, MMaBHOE;

- YCBOUTb 3HA4YEeHMe NPMMEPOB 1 UNNOCTPaLN;

- CBSI3aTb BHOBb MOJly4YEHHbIE CBEAEHMSA O NpeaMeTe UM ABNEHUN C Y)XXe NMEIOLLNMMUCS;

- NIPeACTaBNATb BO3MOXHOCTb 1 HEOHXOAMMOCTb NMPUMEHEHMUS NOSTYYEHHbIX CBEAEHUI.

CyuiecTByeT HECKONbKO ObLLMX npaBun paboTbl Ha NeKUnN:

- NeKuMM No Kaxxgomy npeameTy 3anucbiBaTb yaoOHee B OTAENbHbIX TeTpaadax, ocTaBnas
LUMPOKME NONSA ANs NOMETOK;

- K MpOCNyLUMBaHUIO NeEKUMiA crefyet rotoBUTbCH, YTO MO3BONMUT B Mpouecce neKumu
OTAENUTb rMaBHOE OT BTOPOCTENEHHOIO;

- NeKuMm HeobxoaMMOo 3anucbiBaTb C CAMOro Hayarna, Tak Kak OHO 4acTo BbiBaeT Kro4oM
KO BCen TeMe;

- TaK Kak [OOCMOBHO 3anucaTb IEeKUMI0 HEBO3MOXHO, TO HeobXOoAMMO B KOHCMNEKTe
oTpaxaTb: (popMynbl, onpefeneHusi, CXembl, TPyAHble MecTa, MbICNKU, npumMepbl, akTbl U
MONIOXEHUA OT  KOTOPbIX 3aBUCUT  MOHWMAaHWE T[NaBHOrO, HOBOE W  HE3HAKOMOE,
HeonybnMKoBaHHbIE JaHHble, MaTepuan OTCYTCTBYOLNA B y4ebHuMKax 1 T.n.;

- 3anucbiBaTb HAAO CXaTo;

- BO BpPEMS NEKUUN BaXHO HENpPEepbIBHO COXPaHsATb paboyyto yCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTmnyeckoro matepmana B 4aHHOM Kypce He OorpaHu4MBaeTCsl NoaroTOBKOM
K nekuusam mn paboTon Ha OaHHOM BuAE 3aHATMW. JleKuMOHHas 4acTb Kypca OpraHuYecku
B3aMMOCBSI3aHa C MHbIMW Buaamu paboT: HanucaHuem pedoepaToB, NOAGOPOM, U3YyYEHMEM,
aHanM3oM W KOHCMEKTUPOBAHMEM PEKOMEHOOBAHHOW nNUTepaTypbl, MNOArOTOBKOW W cpayewn
9K3aMeHa Mo AUCUMNIIMHE, B CTPYKTYpe KOTOpbIX Takke Oonblioe 3HayeHne wumeeT
camocToaTenbHas paboTa cTygeHTa.

CamocToaTenbHasa pabota cTygeHTa-6akanaBpa NpyM U3YYEeHUUM  OUCLMMAWHDBI
«PeHTreHoBcKast 1 3reKTPOHHAA CMEKTPOCKONMsS» BKIOYaeT B cebs: noarotoBKy M yvactve B
N3y4deHn TeopeTU4ecKoM 4YacTu Kypca, BbINOSIHEHWE KypcoBou paboTbl, nogdop, usdydeHue,
aHanM3 W KOHCMEKTUPOBAHWE pPEKOMEHAOBAHHOW nuTepaTypbl, MOArOTOBKY K WTOroBOW
aTTecTauuu.



15. lMepeyeHb OCHOBHOM U [OOMNONHUTENLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,

HeOGXOﬂMMbIX Ana oCBOEHUA ANCLUUNTIUHDI
a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

1 dusnueckne metoabl nccneaoBaHnst noBepxHocTu Teepabix Ten / B.A. Hedenos, B.T. YepenuH ; AH
CCCP, UHcTuTyT 06Len n Heopranudeckon xumum uMm. H.C. KypHakosa .— M. : Hayka, 1983 .— 294 c.

2 PeHTreHo3nekTpoHHas CNeKTPOCKONMUA XMMUYeckux coeguHeHunin : Cnpasoynuk / B.W. Hedegos .— M. :
Xumua, 1984 — 255 ¢

3 CurHXpoTpoHHOE usnyyeHne. MeTtoabl uccneaoBaHusi CTpyKTyphbl BellecTs / .B. ®eTncos //
M3p-Bo dusmatnut. — 2007. — Mocksa. — C. 672.

6) gononHuTenbHasa nuTeparypa:

Ne n/n McToYHUK

1 CWHXPOTPOHHOE U3ny4veHne B uccregoBaHmmn TBepabix Ten : COopHuK ctaten / nep. ¢ aHr. n Hem. O.9.
Kynunkosa, B.B. Muxannvra; nog peg. A.A. Cokonosa .- M. : Mup, 1970 .- 290 c.

®usmka peHTtreHoBckux nyyen / M.A. BrnioxuH .— 2-e nag., nepepab. — M. : ['0cC. U34-BO TEXH.-TEOpeT.

nut., 1957 .— 518 c.

2

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunansHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc

1. | NHTepHeT-pecypc n 6asa gaHHbix http://srdata.nist.gov/xps/

2. | http://www.lib.vsu.ru — 3HB BI'Y

3. | ®egepanbHbivi noptan «Poccuiickoe obpasosaHue» http://www.edu.ru

4. | HAYYHAA SJIEKTPOHHAA BUBJTMOTEKA http://elibrary.ru

5. | https://edu.vsu.ru — O6pazosamersbHbIl nopmarn "3nekmpoHHbIU yHUsepcumem BlIY"

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENILHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rnocobus, 3adaqyHuKku, Memoou4YyecKue yKa3aHusi MO 6bIMOSTHEHU
npakmuyeckux (KOHmMposbHbIx) pabom u 0p.)

Ne n/n NcTo4uHnk

1 dusnyeckne metoabl ccnegoBaHus noBepxHocTn TBepablx Ten / B.U. Hedepnos, B.T. YepenuH ; AH
CCCP, UHcTuTyT 06Ler u HeopraHmyeckon xummum um. H.C. KypHakoBa .— M. : Hayka, 1983 .— 294 c.

®usmka peHTreHoBckux nyyen / M.A. BnoxuH .— 2-e uag., nepepab. — M. : ['oc. U34-BO TEXH.-TEOpPET.

nut., 1957 .— 518 c.

2

17. WHdOpMaALMOHHbIE TEXHONOrMKU, MUCNONb3yeMble pANA peanusauum Yy4eObHOM
AUCLUMNINNHBLI, BKIOYass nporpammMmHoe obGecne4vyeHne U UHGOPMaALMOHHO-CNpPaBOYHbIE
cucrtembl (Npu Heo6XxO0ANMMOCTH)

Ne n/n McToYHUK
6. | NHTepHeT-pecypc n 6a3a gaHHbIx http://srdata.nist.gov/xps/
7. | http://www.lib.vsu.ru — 3HB BI'Y
8. | PepepancHbivi noptan «Poccuiickoe obpasoBaHue» http://www.edu.ru
9. | HAYYHAA QJTIEKTPOHHAA BUBJIMOTEKA http://elibrary.ru
10. | https://ledu.vsu.ru [1 O6pa3zosamernbHbIl nopmarn "3nekmpoHHbil yHusepcumem BI'Y"

18. MaTepuanbHo-TexHU4YecKoe obecrnevyeHme QUCLUMNITUHDBI:

1. peHTreHOBCKHE CIEKTPOMETPHI, PEHTTEHOBCKUE AUPPAKTOMETPHI Kadeapsl PU3UKU TBEpJOTo Tela U
HaHOCTPYKTYyp BI'Y

2. coBMecTHas Jaboparopus "IIESKTPOHHOE CTPOSHUE TBEP0ro Tena"

2. HEHTpP KOJUIEKTUBHOI'O MOJIb30BaHUEM HAayuYHBIM 000pyaoBanuemM BI'Y

3. MyIbTUMEOUIHAas CHCTeMa [MpPEACTaBICHUS MPE3CHTAlMOHHOTO MaTepHaia: IPOEKIMOHHOE
000opyI0BaHUE, IEMOHCTPAIIMOHHBIHN SKpaH, HOYTOYK.

4. OecrpoBOAHOM MOCTYN B JIOKAJIbHYIO KOMITBIOTEpHYIO ceTh BI'Y, rmobanpHyro wHGOOpPMAIMOHHO-
KOMMYHMKAIIMOHHYIO CETh MIHTEpHET.

5. UuTepnet pecypcebl BI'Y, oTedecTBEHHBIX M MEKIyHApOIHBIX HAYUYHBIX IIEHTPOB, DJICKTPOHHBIX 0a3
TAHHBIX, 3JIEKTPOHHBIX OMOTUOTEK, HAYKOMETPUUYECKHX CHCTEM.


http://www.lib.vsu.ru/
https://edu.vsu.ru/
http://www.lib.vsu.ru/

Peanusauna aucuunnmHbel C npuMeHeHnemM J3NEKTPOHHOIo o6yqu|/|;| n ONCTaHUMOHHbIX

obpasoBaTenbHbIX  TEXHOMOMMM  OCyllecTBnsieTca 4epe3 obpasoBaTefibHbI  nopTan
"ONeKTPOHHbLIN YHUBepcuTeT BIY".
19. ®PoHA OLEHOYHbIX CPeACTB:
19.1. MepeyeHb KOMNETEHLUN C YKa3aHMeM 3TanoB (hopMMpPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4eHus
Koa n lMnaHnpyemble pesyrnbTaTbl 00y4eHus OTan.l
coaepxaHue (mokasaTenu OOCTUXKEHUS 3a4aHHOrO YPOBHS dopmupoBaHus o0C*
KOMneTeHunn OCBOEHUA KOMMNETEHLU NN NOCPeEACTBOM KOMneTeHuunn (CpeLI,CTBa
(vnun ee vactn) hOpMMPOBaHUS 3HAHWIN, YMEHWUIA, HABbLIKOB) (pasgensbl (TeMbl) OLeHVBaHWS)

OUCUMNIUHBL UK
Moayns u nx
HanMeHoBaHue)

MK-3
MK-4

3HATh.

- OCHOBHBIC ¢)M3qucxne SIBJICHUSA U IIOHATHA,
JIC)KAIMC B OCHOBE IMPUHIIUIIOB peHTFeHOBCKOﬁ
CIICKTPOCKOIINH, 3J'IeI(TpOHHOI7[ CIICKTPOCKOIINH;
- CUCTCMATUKY PCHTICHOBCKUX CIICKTPOB;

dunsnyeckme OCHOBBbI
PEHTreHOBCKOM
CMeKTpoCcKonmu.
®usnyeckne OCHOBbI
3EKTPOHHOM
CMEeKTpoCcKoNuu.
MNpumeHeHne
PEHTTEHOBCKON "
3NEKTPOHHOWN
crnekTpockonuu  ang
n3ydeHus  TBepAablX
TEN U HAHOCTPYKTYP.

Komnnekt KMM.

YMETh: ®dusunyeckmne ocHosbl | Komnnekt KUM.
MPUMEHSATH (PU3NUECKHE OCHOBBI PEHTIEHOBCKOH | PEHTreHOBCKOM
U 3JIEKTPOHHOM CIIEKTPOCKOIMHM JUIsl U3YUYEHUS CrneKTpocKonuu.
ATOMHOT'O U 3JICKTPOHHO-OHEPIE€TUYCCKOTO dusnyeckne OCHOBbI
CTPOCHUA TBEPAOI'O TCIa, €TI0 NOBEPXHOCTH. SﬂeKTpOHHOﬂ
CMeKTpocKonumu.
MNpumeHeHne
PEHTreHOBCKOW U
3EKTPOHHOM

cnekTpocKkonuu ans
U3y4eHusi TBepabIX
TeN Y HAHOCTPYKTYP.

BIIAZIETH: dusmnyeckne ocHosbl | Komnnekt KUM.
1. OCHOBHBIMH MOHATHSIMH PEHTT€HOBCKON pPEeHTreHOBCKOM

CIICKTPOCKOITHH. CMNeKTpocKonuu.

2. OCHOBHBIMHU ITOHATHUAMUAU 3J'ICKTpOHHOI71 q)|/|3W-IeCKMe OCHOBBbI

CIICKTPOCKOITHH. 3IEKTPOHHOM

3. OCHOBHBIMH IOAXOAaMU K U3YyYCHUIO CI'IeKTpOCKOI'IMM.

JIOKQJIbHOI'O aTOMHOT'O U 3JICKTPOHHOI'O I'IpwmeHeH ne

cTpoeHue, (pa3oBOro cocraBa MOBEPXHOCTH U PEHTreHOBCKOW U

MPUITIOBEPXHOCTHLBIX CJIOEB IPU IMOMOIIHN 3ﬂeKTpOHHOI7I

(hyHKITMOHAIA METOZIOB PEHTTEHOBCKOU H
3JIEKTPOHHOM CIIEKTPOCKOIIUHU.

CNeKTpoCcKoNvu Anst
U3y4eHusi TBepabIX
TEN U HAHOCTPYKTYP.

MpomexyToyHas aTTecTaums

Komnnekt KAM.

19.2 OnucaHne KpuTepueB U LWKanbl OLEeHUBAHUA KOMNEeTeHUUn (pe3ynbTaToB OOy4eHusA) npu

n pOMe)KYTO‘-IHOﬁ aTrectauumn

Ana oueHMBaHUA pe3ynbTaToB 0OY4YeHWs Ha 9K3aMeHe/3ayeTe WCMOMb3ylTcA crneaylolime

nokasarernu.
3HaTb.

- OCHOBHbIE (*)I/ISVI‘-IGCKVIG ABINEHUNA U MOHATUA, N1eXalwne B OCHOBE MNMPUHLUKIMOB peHTFeHOBCKOVI

CNEKTPOCKOMUM, 3NEKTPOHHOW CNEKTPOCKONNK;
- CUCTEMATUKY PEHTIEHOBCKUX CMEKTPOB;




yMeTb:

NPUMEHATb PU3NYECKME OCHOBBI PEHTITEHOBCKOM N SNEKTPOHHOW CNEKTPOCKONUN ANS U3y4eHus
aTOMHOIO U 3NEKTPOHHO-9HEPreTUYECKOro CTPOEHUSA TBEPOOoro Tena, ero NoBepXHOCTH.

BnageThb:

1. OCHOBHbIMU NOHATUSMUW PEHTFEHOBCKOW CMEKTPOCKONUN.

2. OCHOBHbIMU NMOHATUAMU 3NEKTPOHHON CNEKTPOCKOMUMN.

3. OCHOBHbIMW MOAXO4aMWU K W3YYEHUD FOKarbHOro aTOMHOIMO W 3f1EKTPOHHOrO CTPOEHME,
(¢a30BOro coctaBa MOBEPXHOCTM U MPUNOBEPXHOCTHLIX CMOEB Npu nomowm dyHKUMOHana MeToaoB
PEHTrEeHOBCKOW M 3NTEKTPOHHON CMEKTPOCKOMMUN.

[lna oueHVBaHUS pe3ynbTaToB 00y4YeHMs1 Ha 9K3amMeHe (3a4eTe C OLEeHKOWM) ucnonb3yeTcs 4-6annbHas
Lwana: «oTIIMYHOY», «XOPOLLIO», «YAOBMNETBOPUTENBHOY, KHEYA0BMNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKasbl OLEeHMBaHNS pe3ynbTaTtoB 06yYeHus.

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLMN chopmMmnpoBaH LWkana oueHok
HOCTMK
KOMNeTeHUnn
MonHoe cooTBeTCTBUM paboTbl CTyAeHTa BCEM  BbllleyKasaHHbIM | [108bIlEeHHbIl OmsuyHo
nokasatenam. CooOTBETCTByeT BbICOKOMY (yrryOneHHOMY) YpOBHHO ypOoBeHb
CHOPMMPOBAHHOCTN  KOMMETEHUUN: KOMMETEHUMN CcHOPMUPOBaHbI
MOMHOCTbIO, MNPOSIBASATCA W  UCMOMNb3yITCA CUCTEMAaTUYECKN, B
nonHom obbeme. [aHHbI YypOBEHb NPEBOCXOAMT, MO KpawHen Mepe,
Nno OAHOMY W3 MEPEYUCIIEHHBbIX BbIlle MoKa3aTenen MnoBbILEHHbIN
(MpoABMHYTbLIN) YPOBEHb
Pabota cTygeHTa npu OCBOEHUM OUCLMNIIMHBI HE COOTBETCTBYET ba3zoeniti Xopowo
OOQHOMY M3 MNepeyYucneHHbIX MokasaTtened wnu B Criyyae ypo8eHsb
npegocTaBneHns oT4yeToB Mo nabopatopHbiM paboTam nosxe
YyCTaHOBMEHHOro cpoka. CootBeTcTBYET NOBbILLEHHOMY

(npodBMHYTOMY)  YpPOBHIO  CHOPMUPOBAHHOCTYU KOMNeTeHUui:
KOMneTeHUMn B UenoMm chopmMupoBaHbl, HO NPOSBASATCA W
MCMonb3yloTca parMeHTapHo, He B MofHOM obbeme. [aHHbIV
ypoBEHb MpPeBOCXOAWUT, MO KpalHem mepe, MO OOHOMY U3
nepeyY1creHHbIX Bblle NoKasaTesnen NoporoBbIv (6a3oBbii) YPOBEHb
Pabota cTygeHTa npu OCBOEHMM AWUCLMMNAMHBI He cooTBeTcTByeT | [lopozossbili Y0oenemeopumern
nobbiM  OBYM W3 NepeyncneHHbIXx nokasatenen. CooTBeTcTByeT ypogseHb bHO
noporoeomy (6a3oBOMy) YPOBHIO CHOPMUPOBAHHOCTU KOMMETEHLNA:
KOMMNeTeHUun ccopMMpoBaHbl B OOLWMX YepTax, MpOsBAAIOTCA W
NCMNOMb3ylTCHA CUTyaTUBHO, YacTMYHO. [laHHbIM ypoBeHb obsa3aTeneH
AN BCeX 0CBavBaloLLMX OCHOBHYIO obpasoBaTenbHyo nporpammy
HecooTtBeTcTBMs paboTbl CcTyaeHTa Bcem rnokasatensm, ero - Heydoenemsopum
HeopraHn3oBaHHOCTM, 6e30TBETCTBEHHOCTM W HU3KOro KayvecTsa e/1bHO
paboTbl Npy BbINOMHEHWW nabopaTopHbIX paboT, NpeayCMOTPEHHbIX
nNporpamMmown AUCUUNIINHbI

@dakT HEBHINOTHEHHS TpPeOOBAHUMN, TPEABIBISEMBIX K CTYACHTY TIPH OCBOSHUHM JUCIUILIAHBI
«PenTtrenoBsckas u OJICKTPOHHAA CHCKTPOCKOIIUA» W OTPAXKCHHBIX B BBIIICIICPCUYUCICHHBIX KPHUTCPHUAX,
(hUKCUpyeTCST B BEJOMOCTH OIIEHKOM HE 3a4TEHO.

Ecnmu crymeHT He ocBaWBaeT IUCIMILIMHY B YCTaHOBJICHHOM MIpOrpaMMoll 0o0beMe€ U B CpOKH,
oTpesieNieHHble TpauKoM y4eOHOTO TMpolecca, OH HE JOMYCKAeTCs K MPOMEXYTOUYHOW aTTEeCTAIlH 10 JTaHHOMY
BHUIYy y4eOHON pabOTHI.

19.3 TunoBble KOHTPONbHbIE 3afaHMA WM WHble MaTepuanbl, Heo6xoAuMble AN OLEHKU
3HaHUMW, YMEHWW, HaBbIKOB U (MNM) onbiTa [AEATENLHOCTU, XapakTrepusyrlwme IdTanbl
c¢hopmMupoBaHua KOMNeTeHLUM B NpoLiecce 0CBOEHMA obpa3oBaTesibHOMN NporpaMmmbl

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHY:

1. ®usnyeckme OCHOBbI PEHTrEHOBCKOM cnekTpockonuu. CuctemaTvka peHTreHOBCKMX
CMeKTpoB.

2. OcHoBHble MpPUHUMNbLI  PEeHTreHoBCkoM  chnekTpockonun. O6opygoBaHve  Ons
PEHTreHOBCKOW CMEKTPOCKOMUU, ero NCrnorb30oBaHue.

3. dusmyeckne OCHOBbI INEKTPOHHOW cnekTpockonuu. OCHOBHbIE MPUHLMMbLI NEKTPOHHOW
CMEeKTPOCKONUN.



4. OO6GopyaooBaHWe [[nsi  9NEKTPOHHOM  CNEKTPOCKOMWMW, TUMbl  aHanmM3aTopoB, WX
NCNonb3oBaHue.

5. NpuMeHeHne peHTreHOBCKOMN U 3NIEKTPOHHOW CNEKTPOCKOMNUN AN N3yYeHust TBepabiX Ten
N HAHOCTPYKTYP.

6. POTO3ANEKTPOHHASA CNEKTPOCKOMMUSI.

7. CnekTpoCcKONusA KBAHTOBOIO BbIXoAa.

8. PeHTreHO3NeKTpOHHast CNEKTPOMMUKPOCKOMUSI.

9. MNMprMeHeHNEe CUHXPOTPOHHOIO MU3MYYeHUs AN PEHTTEHOANEKTPOHHON CMEKTPOCKONMU n
MUKPOCKOMUN.

10. O6nacTtn COBPEMEHHOTO NPUMEHEHUSA PEHTTEHOINEKTPOHHOM CNEKTPOCKOMUM.

19.3.3 TecToBble 3afaHuA

YcoBepLueHCTBOBaHNE Hay4YHOro NOHATUAHOIO U Npe3eHTaunoHHOro maTepuvana

19.4. MeTogu4yeckme maTepuanbl, onpegenswlie npoueaypbl OLEeHMBaAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (MNN) ONbiTa AEeATEeNbHOCTU, XapaKTEePU3YOLLUX 3Tanbl (pOpMMPOBaAHUA KOMNETEHLUN

OueHKka 3HaHW, YMEHWUIA M HaBbLIKOB, XapaKTepu3sylowas 3Tanbl OPMUPOBAHUS KOMMETEHUUN B
pamMKax M3y4yeHust AMCLUMUNINHBLI OCYLLECTBNAETCS B XOA4€E TEKYLLEN 1 NPOMEXYTOYHONM aTTecTalui.

Tekywas aTrectauusi npoBoauTCcs B COOTBETCTBUM C [lonoxeHnem O TeKyllel artTectaumm
obyvalwlmxcs No  nporpaMmaM  Bbicllero obpasoBaHWst  BOpOHEXCKOro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekywias aTtrectauus NpoBoauTCcst B chopmax: yCTHOro onpoca (goknagbl); Kputepum
OLIeHNBaHWS NpMBELAEHbI BbiLLE.

MpomMexyToyHas aTTecTauus NpoBOAUTCA B COOTBETCTBUM C [1ONOXeHWeM O NPOMEXYTOYHOW
aTTecTauum obyyaroLmnxcs no NnporpaMmmam BbiCLLero o6pasoBaHusi.

KoHTponbHo-n3MepuTernbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumu BKOYalT B cebs
TEeopeTMYecKne BONpocChl, MO3BONSIOLLME OLEHUTb YPOBEHb NOYYEHHbIX 3HAHWIA.

Mpy OUEHMBAHMM UCMOSb3YIOTCA KOMMYECTBEHHas LiKana oueHok. KpuTepun oueHMBaHMSA
npuBeeHbI BbiLLE.



