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9.lenu n 3agayum y4e6HON AUCLMNIIUHDI:

Llens agucumnnuHbl — dopmmpoBaHne 6a30BbiX 3HAHWA B 00ONactM pPEHTreHOBCKOM U
3NIEKTPOHHOM CMEKTPOCKONUU ANA U3YyYEeHUS aTOMHOIO U 3NEKTPOHHOro CTPOEHUA TBEpOoro
Tena v ero NOBepPXHOCTH.

3agauun QUCumMnvHbI:

- N3yyeHne OCHOBHbIX U3NYECKMX SBMEHUA WU MOHATMA B 00MacTU PEHTreHOBCKOW WU
3IEKTPOHHOM CNEKTPOCKONUY;

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

10. Mecto y4yeGHOM AucuMnnuHbl B cTpykType OOI: [ducumnnuHa “PeHTreHoBckas u
9NEKTPOHHasi CNeKkTpocKkonusa” aBNseTcsa  AUCLMNIIMHOM  NPOMPEeCcCUOoHarnbHOro uUuknia W
OTHOCMKTCS K BapnaTuBHom vYactu. Ingekc b1.

11. MnaHupyeMble pe3ynbTaTbl 06YYEeHUA MO AUCUUNIIMHE/MOAYNI0 (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUPyeMbIMU pe3yfibTaTaMU OCBOeHUs o6pa3oBaTesibHOM
nporpamMmmbl (KOMMNEeTEeHLUUSAMU BbINYCKHUKOB):

KomneTteHuus

Kog

HasBaHue

MnaHupyemMble pesynbTaTbl 00y4YeHus

MNK-3

rOTOBHOCTbLIO NMPUMEHSATL Ha
npakTuke
npodeccnoHanbHble
3HaHUA TeopuM M MeTOAOoB
du13nYeckmMx nccrneaoBaHnin

MK-4

CMOCOOHOCTBIO  MPUMEHSNATH
Ha npakTuke
npodeccnoHanbHble

3HaHUA n yMEHWUS,
Nosly4YeHHbIE€ NPU OCBOEHUM
NPOMUINbHBLIX  PU3NYECKUX
ANCLUNNNWH

3HATh!
- OCHOBHBIC (1)1/131/1‘-IGCKI/I€ SIBJICHUA U ITIOHATHA, JIC)KAIIUEC B
OCHOBE IIPUHLIUIIOB PEHTT€HOBCKOH CIIEKTPOCKOIINH,
JJIEKTPOHHOMN CIIEKTPOCKOIINH;

- CUCTEMATHKy PEHTT€HOBCKUX CIIEKTPOB;

YMETB:

IPUMEHSATH (PU3HUECKHE OCHOBBI PEHTI€HOBCKOU U
3H€KTpOHHOfI CIICKTPOCKOIIUU JJII UI3YUCHUA aTOMHOI'O 1
INEKTPOHHO-PHEPTETUUECKOTO CTPOEHMSI TBEPAOIO TENA, ETO
MTOBEPXHOCTH.

BIIAJIETh:

1. OCHOBHBEIMU TOHATHUSIMH pCHTFeHOBCKOﬁ CIICKTPOCKOIIUH.
2. OCHOBHBIMU MOHATUSAMH JIEKTPOHHOMN CIIEKTPOCKOIHH.

3. OCHOBHBIMH nmoaAXoJaMH1 K U3YUCHUTIO JIOKAJIBHOT'O
aTOMHOTI'0 ¥ 3JIEKTPOHHOT'O CTPOEHHUE, (Pa30BOr0 COCTaBa
MMOBEPXHOCTHU M MPHUITOBECPXHOCTHBIX CJIOCB ITPH ITOMOIIHU
(yHKIIMOHAIa METOJIOB PEHTI€HOBCKOW U 3JIEKTPOHHOM
CHEKTPOCKOIHUH.

12. O6beM AUCUMNNUHBbI B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopma NPoMeXyTOYHOM aTTecTaLlmm 3K3aMeH

13. Buabl yye6Houn paboThbl

TpyaoeMKoCTb

Mo cemecTpam
. Bcero P
Bug yuebHow paboTbl B Tom uucne B
MHTEepPaKTUBHOWN 7 cemecTp
dopme
AyOnTOpHbIE 3aHATUSA 34 8 34
B TOM YUCHIE: nekumm




npakTuyeckme

naGopaTtopHble 34 8 34

CamocTtosaTensHas paborta 38 38

dopma NpOMEXYTOHYHON aTTecTaumm Ok3ameH Ok3ameH
UToro: 108 108

13.1. CopnepxaHne AUCLMUMNIUHLI

n/n HavnmveHoBaHue pasgena
CopepxaHue pasgena QUCUUNnHLI
AVCUMNIUHBI
1. JlaGopaTtopHble paboTbl
1 dusunyeckne OCHOBbI | dusmyeckne OCHOBBbI PEHTreHOBCKON CNEeKTPOCKoNuu.
PEHTreHOBCKOM cnekTpockonuu | CuctemaTvka PeHTreHOBCKUX CrnekTpoB. OCHOBHbIE MPUHLMMLI
PEHTrEHOBCKON CMEKTPOCKOMUMU. O6opynosaHue ans
PEHTrEHOBCKOW CNEKTPOCKOMNWUU, Er0 UCNOMNb30BaHME.
2 dunsnyeckne ocHOBbI dunanyeckne OCHOBbI INEKTPOHHOW cnekTpockonun. OCHOBHblE

SMNEKTPOHHOW CMEKTPOCKONUK NPUHUMMBLI ANEKTPOHHOWM cnekTpockonuu. OBopyaoBaHue Ans
SMEeKTPOHHOW  CMEeKTpOoCKonuW,  TUMbl  aHanusaTopoB,  UX
MCMNoNb30BaHMe.

3 MprMeHeHNe peHTreHoBCKoM U | MpuUMeHeHWe PeHTTEeHOBCKOW W 3NEKTPOHHOW CMEeKTPOCKOMUn
3MEKTPOHHON CMEKTPOCKONMU ANs U3y4YeHns TBepabIX TEN U HAHOCTPYKTYP

ANs U3y4YeHNs TBepabIX TeN U
HaHOCTPYKTYP

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (4acoB)

Ne HanmeHoBaHue TeMbl

n/n (pasgena) gucumnmuHel Jlekunn MpakTu | JlaGopa Cawm. pabota| KoHTponb Bcero
Yeckne | TOpHble '

1 dusnyeckme OCHOBBI 12 12 12 o4

peHTFeHOBCKOVI CrneKkTpockonun

®usnyeckne oCHOBbI
2 o 12 12 12 24
SMNEKTPOHHOW CMEKTPOCKOMUU

lMprmeHeHne peHTreHOBCKOM n
3NEKTPOHHOW CNEKTPOCKOMUU

3 10 14 12 24
ONSA N3yvyeHus TBepabiX Ten u
HaHOCTPYKTYpP
WToro: 34 38 36 108

14. MeToanyecKkue ykasaHusa Ans o0y4arLWmxXcsa no 0OCBOEHUIO AUCLUMIIUHDI

M3ydyeHne  OuCUUNIIUHLI «PeHTreHoBckas n 3EKTPOHHas CMEeKTPOCKOMMUsA »
npegycMmaTpuBaeT OCYLWECTBIEHNE Yy4yebHOW OesATenbHOCTM COCTOSIEA U3 OBYX 4YacTew:
o0y4eHna cTyaeHToB npenogaBaTtenemM n CaMoCTOSATENbHON y4ebHOM AeATEeNbHOCTN CTYAEHTOB
No U3YyYEeHUI0 OUCLUMNSTUHDI.

OucunnnuHa «PeHTreHoBCKasi M 3NEKTPOHHAsi  CNEeKTPOCKOMNUS»  peanuayeTtcs C
npUMeHeHnem 3I1IEKTPOHHOrO oby4eHuns n OVNCTaHUMOHHbIX obpasoBaTenbHbIX
TexHonormn.CamoctodatensHaa pabota CTyqeHTOB Hapsay C ayAUTOPHOW NpeactaBnsieT OAHY
n3 copm yyebHOro npouecca u ABMASETCS CYLWECTBEHHOMW €€ 4acTbilo, YTO Hambonee SpkKo
npegcTaBneHo B npouecce noarotoeku. MNocnegHee obycrnoBneHoO TeM, YTO caMOCTOATENbHAs
paboTa npegHasHavyeHa ansg OpMUPOBaHUS HABbIKOB CaMOCTOATENbHOW paboTbl kak BOOOLLE,
Tak U B Yy4yebHOW, Hay4yHOW [EeATenbHOCTW, OPMUPOBAHME W pas3BUTUE CNOCOBHOCTU
npuHMMaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENbHO pewartb npobnemy, HaxoauTb
KOHCTPYKTUBHbIE PELLEHMS, BbIXO U3 KPU3UCHOWN CUTyaLun U T.4.

CamocTosaTenbHas pabota hopMUpyeT CaMOCTOATENBHOCTb HE TOMBbKO Kak COBOKYMHOCTb
YMEHMA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpatoLLyo CYLLECTBEHHYIO POflb B CTPYKType
NIMYHOCTU COBPEMEHHOrO cneuuanucta Bbicwen kBanudpukaumm. OHa BOCNUTbIBAET
CaMOCTOATENBbHOCTL KakK 4YepTy Xapaktepa. Hukakume 3HaHWSA, MOMNyYeHHble Ha YpPOBHE




NMacCMBHOIO BOCMPUATUS, HE CTaBine 06bekToM COOCTBEHHOW YMCTBEHHOW MMM NPaKkTU4ECKON
paboTbl, HE MOTYT CYMTATLCA NOASIMHHBLIM AOCTOSTHUEM YernoBeka.

[aBass BO3MOXHOCTb pacwupsaTb U oborawaTb 3HAHWA, YMEHUs MO WHAMBMAYASTbHbIM
HanpaBneHusM, camMocTosiTenbHaa paboTa cTydeHTa No3BOMSeT co3faTb PasHOCTOPOHHMX
cneumanucToB. B npouecce camoctosiTenbHOM paboTbl pa3BMBalOT TBOPYECKME BO3MOXHOCTU
obyu4atoLerocsi, nNpyM 3TOM caMoCTosTeNbHaA paboTa 3aBepLlaeT 3ajaym BcexX BUOOB y4eOHOoM
paboTbl.

CamocTosaTenbHaa paboTta - 3TO nnaHuvpyemast pabota CTyAEHTOB, BbINOSHAEMas Mo
3afaHu1o 1 Npu MeToanM4ecKoM PyKOBOACTBE npernogaBaTens, Ho 6e3 ero HenocpeaCTBEHHOIro
yyactusa. lNpenogaBatenb, BeOyLWUN 3aHATUSA, OpraHU3yeT, HanpaBnsieT CaMOCTOSTESbHYIO
paboTy CTyOeHTOB M OKasbiBaeT MM Heobxogmmyto nomouwb. OgHako CaMOCTOATENbHOCTb
CTYOEHTOB JOIXHa npeBblwaTb 06beM paboTbl, KOHTPONUPYeEMoW npenogasaTtenemM paboTol, n
UMETb B CBOEN OCHOBE MHAMBUAYaNbHYO MOTMBaUuMiO Oby4vatolierocsi No NOfyYeHUO 3HaHWN,
HeobXoQMMbIX M AOCTATOYHbIX AN 6yayuen npodeccnoHanbHON 4eATENbHOCTM B M36paHHOM
coepe. MNMpenogaBaTtenb NpyM HEOOGXOANMMOCTM MOXET OKasbiBaTb COAENCTBME B BbipaboTke n
KOppeKunn [aHHOM MOTMBaLMKW, rnexawenhn B OCHOBE [OCTPOEHUSI CaMOCTOSATENbHOMU
AEATENbHOCTM CTyAeHTa MO M3YYEHUHO OUCUMMIMHBI, MNOMYYEHUIO HEeOoOXOAMMbIX 3HaHWUA U
HaBbIKOB.

MonyyeHne obpasoBaHus npegnonaraeT obyyeHWe peleHnto 3agad  onpeaeneHHou
chepbl geatenbHocTn. OaHaKo Kak Bbl XOpOLO He obyyanuchb yyawmecsa cnocobam pelleHus
3agjay B ayauMtopuu, chopmMuMpoBaTb CPeAcTBa NPaKTUYECKON AEATEeNIbHOCTM He yaacTcs, Tak
KaK Kaxabll criyyan NpakTUKM OCoObIM M ANs ero peweHus cnefyeT BblpaboTaTb 0cobblin
npodeccrmoHarnbHbI CTUMNb MbILLNEHMS.

OcHoBOM CaMOCTOATENBbHOW PabOTbl CIYXUT HaY4YHO-TEOPETUYECKUA KypC, KOMMIIEKC
NOSTly4YEeHHbIX CTyAEeHTOM 3HaHun. OCHOBHOW, Hanmbornee 3KOHOMUYHOW (POPMOWN MOMNyYeHUs U
YCBOEHUSI MHGOPMaLMK, TEOPETUYECKMX 3HaHWMA B By3e SABMSETCS NeKuus, No3Bonstowias
BOCMPUHSATb 3HAYUTESNBbHYIO CYMMY OCHOBHbIX 3HaHMI U MOTOMY CNOCOBCTBYOLLAA MOBbILIEHUIO
NpoAyKTUBHOCTM BCEX Apyrmux popm ydebHoro Tpyaa.

Pesynbtat 0byyeHns u camocTtosTenbHOW paboTbl CTyaeHTa npeanonaraet Hanumyuve
crneayrLwmnx COCTaBNALLMX:

- MOHMMaHWe MeTOA0SI0MYECKUX OCHOB MOCTPOEHMUS U3yYaeMblIX 3HAHWIA;

- BblA€eHmne rmaBHbIX CTPYKTYP y4eOHOro Kypca;

- bopmmpoBaHme cpeacTB BbipaXeHus B 4aHHOM obnacTtu;

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

B yyebHOM npouecce ucnonb3ylTca crnegyowme obpasoBaTefbHble TexHororum (no
obpasoBaTenbHbiM hopmam): nekuMnm 1M uHanBMAyanbHble 3aHaTMsS. Mo npeobnagarowmm
mMeTodaMm u npuemam obydeHusi: 0OBbACHUTENbHO-UNNOCTPaTUBHbIE (0OBSCHEHME, noKa3—
AeMOHCcTpauus ydebHoro maTepmana W Ap.); akTMBHble (aHanu3 yyebHOM U Hay4yHOM
nuTepaTtypbl, COCTaBfEHME CXEM W Op.) U WHTEPAKTMBHblE, B TOM 4uCNe W TpynnoBble
(B3aumHoe oby4deHne B hopme noaroToBkM M 0BCYXOEeHUs [0KNagoB); UH(OPMAaLNOHHBIE;
KOMMbIOTEPHbIE; MynbTUMeAuHble (paboTa C canTamu akagemMudecKkux CTPYKTYp, Hay4Ho-
nccnegoBaTenlbCkUX OpraHM3aumnin, ANeKTPOHHbIX Bubnuotek n ap., paspaboTka npeseHTaummn,
coobueHnn n goknaagos, paboTa ¢ ANEKTPOHHbIMK 0ByYaroLWmUMmM nporpaMmMamn u 1.0.).

MoaroToBka K NeKuMsiM siIBNsieTcs OAHUM U3 BUOOB CaMOCTOATENbHOW paboTbl CTy4EeHTOB-
bakanaBpoB. CTygeHTam, 4TOObI XOpowO OBnageTb Yy4ebHbIM MaTepuanom, Heobxogumo
BblpaboTaTb HaBblKM NPaBUIbHOM W NNaHomepHon paboTtbl. [epen Havyanom NEKUMOHHbIX
3aHATUA HaAgO MNPOCMOTPEeTb BCe, YTO ObINO caenaHo B nNpeabigywmin pas. 3TO NO3BONUT
COCpeaoTouUTb BHUMAHWE U BOCCTAHOBUTb B NaMSATU YXe UMEKLWMNEecs 3HaHUA no JaHHOMY
npegmety. Kpome TOro, Takom meToq MOMOXET Nydlle 3anoMHUTb Kak CTapoe, Tak U HOBOE,
yrnyobuT NOHMMaHue TOro M ApYyroro, Tak Kak npu 3TOM YCTaHaBNMBAKTCHA CBA3W HOBOrO CO
CTapbiM, YTO SIBMSIETCA HEe TONbKO 0b6s3aTenbHbIM, HO M OCHOBHbIM YCIOBMEM [NyBGOKOro
oBnageHus matepuanom. Yem petanbHee usyyaemoe accouMmMpyeTcs C M3BECTHbIM paHee,
TEM NPOYHEE CoXpaHseTcsa B NamMATh 1 BbicTpee BCNOMHUTL, Koraa TpebyeTcs.



MpucTynasa K M3y4eHUIO HOBOrO Martepuana, Heobxogumo CocpefoTounTbCs, T.e.
CKOHLEHTPUpOBaTb BHUMaHME W He OTBMeKaTbCA OT BbINOSIHAEMON paboTbl, MOMHA, 4YTO
XenaHue 3anoMHUTb SIBMSIETCA rapaHTuen YycnewHon paboTbl, OTCYTCTBME Xe BONM K
3anoOMWHaHUIO CHKaeT 3PPEeKT BOCMPUATUS.

CnegyeT nMOMHUTL O TOM, 4TO 4epe3 neKuui nepegaeTcs He  TOSbKO
CUCTEMATU3NPOBAHHLIN TEeopeTUYeCKUn Martepuan, HO W MNOCTUraeTcsa MeToAuKa HayyYHOro
nccnenoBaHMss M yMEHWE CaMOCTOSTENbHO paboTaTb, aHanM3avMpoBaTb pasfnMYHOro popa
ABNEHUS.

3anucbiBaTb Ha NeKUMM HeOBXOAMMO rnaBHOE, HE CTPEMSICb 3adhmKCcMpoBaTb BCE CIOBO B
cnoBo. BbibpaTb e rmaBHoe 6e3 NoOHMMaHuUs nNpeagmMeTa HEBO3MOXHO. Hanuune cobcTtBeHHOro
KOHCMEKTa feKuMi MO3BONSEeT elle pa3 O3HAKOMWUTbCH, MpoaymaTb, pas3obpaTbCsi B HOBOM
MaTepuare, Tak Kak HeJOCTaTO4YHO XOPOLLO NOHATbIE BO BPEMS NEKLUN NOSNTOXEHUSA MOTYT ObITb
BOCCTAHOBSEHbI B MaMATW, COMOCTaBMEHbl C APYIrMMW, OOAYMaHbl, OOMOJSIHEHbI, YACHEHbI U
paclwmpeHbl C nomouwbi Yy4yebHom nuTepaTtypbl. 3anucu  ABRAKTCA nocobuamu  ans
NMOBTOPEHUS, AAOT BO3MOXHOCTb OXBATUTb COAEPKAHNE NEKLMN N BCErO Kypca B LIESIOM.

Mpn 3aTOM XOpOoLIO OBNageTb coaepXKaHnem nekumm — 370:

- 3HaTb TEMY;

- MOHMMAaTb 3HAa4YeHMEe U BaXXHOCTb ee B JaHHOM KypCe;

- YeTKO NpeAcTaBNATb NNaH;

- YMETb BblAeNNTb OCHOBHOE, MMaBHOE;

- YCBOUTb 3HAYEeHME NPUMEPOB 1 UNSOCTPaLNN;

- CBSI3aTb BHOBb MOfy4YeHHblE CBEAEHUS O NpeaMeTe U SBNEHUN C YXXe NMEILLNMUCS;

- NPEeACTaBNATb BO3MOXHOCTb 1 HEOHXOAMMOCTb MPUMEHEHMS NOSNYYEHHbIX CBEAEHUI.

CyuiecTByeT HECKONbKO ObLLMX NpaBui paboTbl Ha NEKUNN:

- NeKuMmn No Kakgomy npegMeTy 3anucbiBaTb YyAoOHee B OTAENbHbIX TETPaasix, OCTaBNsas
LUMPOKME NONSA ANs NOMETOK;

- K MpOCNyLIMBaHUIO NEKUMiA crefyet rotoBUTbCH, YTO MO3BONUT B Mpouecce neKumu
OTAENUTb rMaBHOE OT BTOPOCTENEHHOIO;

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

- TaK Kak [JOCMOBHO 3anucaTb IeKUMI0 HEBO3MOXHO, TO HeobXOoaMMO B KOHCMEKTe
oTpaxaTb: (hopmynbl, onpefeneHnsi, CXembl, TPyAHble MecTa, MbICNKW, npumepbl, ¢akTbl U
MOMOXEHUA OT KOTOPbIX 3aBUCUT MNOHWMAaHWE T[NaBHOrO, HOBOE W  HE3HAKOMOE,
HeonybnMKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYOLWNA B y4ebHuMKax 1 T.n.;

- 3anucbiBaTb HAAO CXaTo;

- BO BpPEMS NEKUUM BaXHO HENpepbiBHO COXpPaHsATb paboyyto yCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

N3yyeHne TeopeTmnyeckoro matepmana B JaHHOM Kypce He orpaHu4MBaeTCsl NoaroTOBKOM
K nekuusam mn paboTon Ha OaHHOM BuAE 3aHATMW. JleKuMOHHas 4acTb Kypca OpraHuYeckm
B3aMMOCBSI3aHa C MHbIMW Buaamu paboT: HanucaHuem pedoepaToB, NOAGOPOM, U3YyYEHMEM,
aHanM3oM W KOHCMEKTUPOBAHMEM PEKOMEHOOBAHHOW nUTepaTypbl, MOAFOTOBKOW W cpayewn
9K3aMeHa Mo AUCUMNIIMHE, B CTPYKTYpE KOTOPbIX Takke Oonblioe 3HayYeHne wumeeT
camocToaTenbHas paboTa cTygeHTa.

CamoctosiTenbHass pabota cTygeHTa-6akanaBpa nNpu  M3YyY4eHUW  OAUCLUNINHBI
«PeHTreHoBCKasi M 3NeKTPOHHAsA CMNeKTPOCKoNusi» BKMYaeT B cebs: NoaroToBKy M yyYacTue B
N3y4eHn TeopeTU4ecKoM YacTu Kypca, BbINOSIHEHWE KypcoBou paboTbl, nogadop, usydeHue,
aHanM3 W KOHCMEKTUPOBAHWE pPEKOMEHAOBAHHOW nuTepaTypbl, MOArOTOBKY K WTOrOBOW
aTTecTauuu.

15. I'Iepequb OCHOBHOM M ,D,OHOHHVITeanOﬁ nuTepaTypbl, pPecypcoB WHTEPHeT,
HeobXxoAuMbIX AN OCBOEHUA AUCLMUMIIUHBI

a) oOCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

1 duanyeckne metoabl NccneaoBaHnsi NnoBepxHocTu TBepabix Ten / B.U. Hedepos, B.T. YepenuH ; AH




CCCP, UHcTuTYT 06Luen n HeopraHudeckon xumumn num. H.C. KypHakosa .— M. : Hayka, 1983 .— 294 c.
PeHTreHo3nekTpoHHas CNeKTPOCKONUSA XMMUYecknx coeamHennii : Cnpasoynuk / B.W. Hedpegos .— M. :
Xumua, 1984 — 255 ¢

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.

®dusmka peHTreHoBckux nyyen / M.A. BnoxuH .— 2-e nsg., nepepab. — M. : ['0cC. U34-BO TEXH.-TEOpPET.

nut., 1957 .— 518 c.

2

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnansHblie 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. | ®egepanbHbiv 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 y4eOHO-MeTOAMYECKOro obecrnevyeHuUs ANs CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuKku, Memoou4YyecKue yKa3aHusi MO 6bIMOSTHEHU
rpakmu4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n MICTOYHUK

1 duanyeckne Mmetoabl ccnegoBaHns NnoBepxHocTy TBepabix Ten / B.N. Hedepnos, B.T. YepenuH ; AH
CCCP, UHctuTyT 06en n HeopraHuveckon xumum nm. 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. | dPepepanbHbivi noptan «Poccuiickoe obpasoBaHue» http://www.edu.ru
9. | HAYYHAA QJIEKTPOHHAA BUBJIMOTEKA http://elibrary.ru
10. | https://edu.vsu.ru — ObpasosamenbHbil nopman "nekmpoHHbIl yHusepcumem BIY"

18. MaTepuanbHo-TexHU4YecKoe obecrnevyeHme QUCLUMNITUHDBI:

1. peHTreHOBCKHE CIEKTPOMETPbI, PEHTTEHOBCKUE AUPPAKTOMETPhI Kadenpsl GpU3UKKU TBEPAOro Tejaa U
HaHOCTPYKTYyp BI'Y

2. coBMecTHas Jaboparopus "IIESKTPOHHOE CTPOSHUE TBEPI0ro Tena"

2. HEHTp KOJUIEKTUBHOIO MOJIb30BaHUEM Hay4YHBIM 000pyoBanuemM BI'Y

3. MyJbTHMEAMI{HAsT CHCTEMa TMPEICTABICHHUS MPE3CHTAIMOHHOTO MaTepHaja: IPOCKIMOHHOE
000pyI0BaHUE, IEMOHCTPAIIMOHHBII SKpaH, HOYTOYK.

4. OecpoBOJHOM JOCTYN B JIOKaJIbHYIO KOMIIbIOTEpHYIO ceTb BI'Y, rmo0anbHyr0 HHQPOpPMAIMOHHO-
KOMMYHMKAIIMOHHYIO ceTh VIHTEpHeET.

5. UuTepnet pecypcebl BI'Y, oTedecTBEHHBIX W MEXIyHApOIHBIX HAYYHBIX IEHTPOB, JIEKTPOHHBIX 0a3
TAHHBIX, 3JIEKTPOHHBIX OMOTMOTEK, HAYKOMETPUUYECKHX CHCTEM.

Peann3anuss  QUCHUMIUIMHBL ¢  NPUMEHEHUEM  JJEKTPOHHOTO  OOy4YeHHMs M JUCTAHIMOHHBIX
00pa3oBaTENbHBIX TEXHOJIOTUH OCYLIECTBISIETCS depe3 o00pa3oBaTeNbHbI mopTan "DIEeKTPOHHBIHN
yHuBepcutet BI'Y".

19. ®DOHA OLUEHOYHbIX CPEeacTB:


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

19.1. MNepeyvyeHb KOMNETEHLUIN C YKazaHUeM 3TanoB OpMUPOBaHUA U
nfaHMpyeMbIX pe3ynbTaTtoB 00y4eHus
Ko n MnaHnpyemble pesynbTaTtbl 00y4YeHus OT1anbl
coaepxaHue (nokazaTenu OOCTUXEHUS 3a4aHHOrO YPOBHSA dopmupoBaHus POC*
KOMMeTeHL MM OCBOEHMS KOMMNETEHLMN NOCPEACTBOM KOMMEeTEHL MM (cpencTea
(vnn ee yacTn) hOpMUPOBAHMS 3HAHWNIA, YMEHWIA, HABbIKOB) (pasgensbl (Tembl) OLEHUBAHMS)

AVNCLMMNINHBI UK
MOZynst U Ux
HanMeHoBaHue)

MK-3
MK-4

3HAThb!

- OCHOBHBIC (pU3MUECKHE SBICHNS U HOHSITHUS,
JIe)KAIe B OCHOBE PUHIIUIIOB PEHTTEHOBCKOH
CHEKTPOCKOIHNH, JIEKTPOHHOM CHEKTPOCKOINUH;
- CUCTEMAaTHKy PEHTT€HOBCKHX CIIEKTPOB;

®usnyeckne OCHOBbI
PEHTreHOBCKOWN
CneKTpocKonuu.
®dunsnyeckme OCHOBBI
3NEKTPOHHOWN
CMEeKTPOCKONUW.
MpumeHeHune
PEHTreHOBCKOM "
3NEKTPOHHOWN
cnekTpockonuu  Ans
n3yyeHunss  TBepabIxX
TeN U HaHOCTPYKTYP.

Komnnekt KAM.

YMETh:
MIPUMEHATH (PU3HMUECKHE OCHOBBI PEHTTCHOBCKOM
1 3JIEKTPOHHON CIIEKTPOCKOINH ISl H3yUSHHUS
aTOMHOT'O ¥ 2JIEKTPOHHO-3HEPTreTUIECKOT0
CTPOEHHMS TBEPJOTO TeNa, €ro MOBEPXHOCTH.

dusnyeckme OCHOBBI
PEHTreHOBCKOWN
CMeKTpoCcKonumu.
®dunsnyeckme OCHOBBbI
3NEKTPOHHOWN
CreKTpocKonuu.
MpumeHeHne
PEHTreHOBCKOWN 1
3NEeKTPOHHON
crnekTpockonuu Ans
n3ydeHus TBepablX
TEN U HAHOCTPYKTYP.

Komnnekt KAM.

BIAJICTh:
1. OCHOBHBIMH MOHSATHSIMHU PEHTTEHOBCKOMN
CHEKTPOCKOIIHH.

2. OCHOBHBIMHU TIOHSTHUSIMHU JIEKTPOHHOU
CIIEKTPOCKOTIHH.

3. OCHOBHBIMHU NTOJAXO0JaMU K U3YYCHUIO
JIOKAJTBHOTO aTOMHOTO U SJICKTPOHHOTO
CTpoeHHue, (Ha30BOTO COCTABA TIOBEPXHOCTH H
TIPUIIOBEPXHOCTHBIX CJIOEB ITPH IMTOMOIIHN
(YHKI[MOHAIA METOJIOB PEHTI€HOBCKOM U
JNIEKTPOHHOM CMEKTPOCKOIIHH.

dusnyeckme OCHOBBI
PEHTreHOBCKOWN
CMeKTpocKonumu.
dusnyeckme OCHOBBI
3NEeKTPOHHON
CMeKTpocKonumu,
MpumeHeHne
PEHTreHOBCKOWN 1
3eKTPOHHOM
crnekTpockonuu aons
n3ydeHusa TBepabIxX
TEN U HAHOCTPYKTYP.

Komnnekt KAM.

n POMeXyTo4YHas aTtrecTauusa

Komnnekt KMM.

19.2 OnucaHue KpuTepueB U LIKanbl OLEHMBAHMA KOMNETeHUUN (pe3ynbTaToB OBy4YeHus1)) npwu

NPOMEXYTOYHOWN aTTecTaumum

Ans  oueHuBaHWs pe3ynbTaToB O0Oy4YeHWs Ha 3K3aMeHe/3ayeTe WCMOMb3ylTcs  creayolme

nokasartenu.
3HaTh.

- OCHOBHbIe cpwsmqecme ABNEeHUNA N NOHATUA, nexawime B OCHoBe NMpuUHUMNOB peHTFeHOBCKOVI

CneKTpockonumu, SHeKTpOHHOVI CNEeKTpOoCKOonnu;,
- CUCTEMAaTUKY PEHTIEHOBCKUX CMNEKTPOB;

yMeThb:

NPUMEHSTb (pU3NYECKNEe OCHOBbI PEHTFEHOBCKOM U 3MEKTPOHHONM CMEKTPOCKOMUN AN U3yYeHns

adTOMHOIO U 3J1IEKTPOHHO-3HEPIreTU4ECKOro CTpoeHmnd TBepgoro tejia, ero NnoBepPxXHOCTU.

BnageThb:

1. OCHOBHbIMW MOHATUAMM peHTFeHOBCKOVI CNeKTpocKonunu.




2. OCHOBHbIMW MOHATUSIMU 3NTEKTPOHHOM CNEKTPOCKOMUN.

3. OCHOBHbIMW MOAXOOAMM K M3YYEHMIO JOKarlbHOrO aTOMHOIO W JNEKTPOHHOIO CTPOEHWE,
(ha3oBoOro cocraBa MOBEPXHOCTM W MPUNOBEPXHOCTHbLIX CMOEB MPW MOMOLLM (PYHKUMOHANa MeToAoB
PEHTFEHOBCKOW M 3NEKTPOHHOM CMEKTPOCKOMUN.

[ns oueHnBaHuA pes3ynbTaToB 00Yy4YEHMS Ha 3K3aMeHe (3a4yeTe C OLEHKOW) ucnonb3yeTcsa 4-6annbHas
Wwana: «OTSINYHOY», KXOPOLLOY», Ky4OBNETBOPUTENBHOY, KHEYAOBNETBOPUTESTBHOY.
CooTHoLleHMe NokasaTenen, KPUTEPUEB M LLKAsbl OLLEHMBAHWSA pe3ynbTaToB 00yYeHus.

YpoBeHb
KpuTepum oueHuBaHnsa KomneTeHumnm cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMEeTEeHLINN
MonHoe cooTBeTCTBUM paboTbl CTyAeHTa BCEM  BbllleyKkasaHHbIM | [108bileHHbIl OmnuyHo
nokasatensm. CooTBeTCTBYeT BbICOKOMY (yrnyOrneHHOMY) YpOBHIO YpO8eHb
CHOPMMPOBAHHOCTN  KOMMETEHLUMN: KOMMeTeHUuMn CopMUPOBaHbI
MOMHOCTbIO, MPOSABNSATCA W  MCMOMb3YHTCA CUCTEMATUYECKM, B
nonHom obwveme. [JaHHbIN ypoOBEHb MPEBOCXOAUT, MO KpamHen mepe,
no OOHOMY W3 MNEepeyvMCrneHHbIX Bbille MoKkasaTenen noBbILEHHbIN
(NMpoABUHYTbLIN) YPOBEHb
Pabota cTygeHTa npu OCBOEHWM [OUCLMMNMAWHBI HE COOTBETCTBYET ba3osebill Xopowo
OOHOMY W3 TMNEepeyYuCreHHbIX MokKasaTtenel wnu B cryyae ypOoBeHb
NpefocTaBneHnss OT4eToB MO fabopatopHbiM paboTam noaxe
YyCTaHOBMEHHOro cpoka. CootBeTcTBYET MOBbILUEHHOMY

(NnpoaBvHYTOMY)  YpOBHIO  CHOPMUPOBAHHOCTY KOMMNETEHLWIA:
KOMNeTeHUUMNn B UernoM CcgopMMpoBaHbl, HO MPOSABNAITCA WU
nucnonb3yTca  parMeHTapHo, He B NOMHOM ob6beme. [daHHbIN
YpOBEHb NpeBoCXoauT, MO KpavHen mepe, MO OAHOMY K3
nepeyYmcreHHbiX Bblle nokasaTtenemn noporosblvi (6a3osbin) ypoBEHb
Pabota cTygeHTa npuM OCBOEHWW AWCUMNAWHBI HE COOTBETCTBYET lNopoeosnbili Ydoesnemeopumen
nobbiM  ABYM M3 MepeyvncrieHHblX nokasatenen. CooTBeTcTByeT ypo8eHb bHO
noporosomy (6a3oBOMy) YPOBHIO CHOPMUPOBAHHOCTU KOMMETEHLMWN:
KoMneTeHUun copMMpPOBaHbl B OOLWMX YepTax, MPOSBASATCA WU
MCMONb3YyITCA CUTYaTMBHO, YacTU4YHO. [laHHbI ypoBeHb obssaTeneH
AN BCeX 0CBavBalLLMX OCHOBHY obpa3oBaTernbHyo nporpammy
HecooTtBeTcTBMs paboTbl CTygeHTa BceMm nokasatensm, ero - Heydoenemeopum
HeopraHn3oBaHHOCTM, 0e30TBETCTBEHHOCTM W HU3KOro KayecTBa e/1bHO
paboTbl nNpu BbiNOMHEHMU nabopaTopHbIX paboT, NpegyCMOTPEHHbIX
nporpammon AUCUMNANHDI

daKkT HEBBIIOJHEHUS Tpe60BaHI/II71, NpeaAbABIACMBIX K CTYACHTY 1P OCBOCHHUHU OWUCHUIIIIMHBL
«PeHTreHOBCcKasi W JJIEKTPOHHAsA CIEKTPOCKONUS» U OTPAKEHHBIX B BBHIIICHEPEUUCICHHBIX KPUTEPHUSX,
(huKCcHUpyeTCs B BEIIOMOCTH OIICHKOW HE 3a4TEHO.

Ecnmn crymeHT He oOcBaWBaeT MUCIHUIUIMHY B YCTaHOBJIEHHOM MIpOrpaMMoid o0beMe M B CpOKH,
oTpe/ieNIieHHbIE TpauKOM yUeOHOTO TMpolecca, OH He JOMYCKAeTCS K MPOMEXYTOYHOW aTTECTAIMH 110 JAaHHOMY
BUAY Y4eOHOH paboThI.

19.3 TunoBble KOHTPONbHbIE 3afAaHUA WU WHble MaTepuanbl, HeobXxoAuMble ANA OLEeHKU
3HaHWUW, YMEHUW, HaBbIKOB U (UNK) oOnbiTa AOeATENbLHOCTU, XapaKTepusyllue 3Tanbl
chopmmpoBaHMA KOMNETEeHUUN B NpoLiecce 0OCBOEHMA obpa3oBaTeNnbHOM NPorpaMmmbi

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:

1. ®usmyeckne OCHOBbI PEHTTEHOBCKOW cnekTpockonuu. CuctemMaTuka pPeHTreHOBCKUX
CNEKTPOB.

2. OcHoBHble MpPUHUMNbLI  PEeHTreHoBCkoM  chnekTpockonun. O6opygoBaHve  Ons
PEHTrEHOBCKOW CMEKTPOCKOMUK, ero NCrorib3oBaHue.

3. ®dusnyeckme OCHOBbI MEKTPOHHOMW crneKkTpockonun. OCHOBHbIE MPUHLMMBI 3NEKTPOHHOWN
CNEKTPOCKOMNUN.

4. O6opynoBaHue [ 3NEKTPOHHOW  CMEKTPOCKOMUKM, TUMbl  aHanmu3aTopoB, UX
Ncrnornb3oBaHne.

5. NpumeHeHne peHTreHOBCKON U 3reKTPOHHOM CNEKTPOCKONUM ANs U3y4YeHUs TBepablX Ten
N HAHOCTPYKTYP.

6. POTOINEKTPOHHASA CNEKTPOCKOMMUSI.



7. CneKkTpocKonmsi KBAHTOBOIO BbIXOAaA.

8. PeHTreHOaneKTpoHHasi CNEKTPOMUKPOCKOMMKSI.

9. MNMpMeHeHNE CUHXPOTPOHHOIO M3MYyYEHUs] ON1S1 PEHTIEHO3NEKTPOHHOW CMEKTPOCKONMMM n
MUKPOCKOMUMW.

10. ObnacTtn coBpeEMEHHOIO NPUMEHEHUST PEHTIEHOINIEKTPOHHOM CNEKTPOCKOMNUM.

19.3.3 TecTOBbI€ 3a4aHuA

YcoBepLUEeHCTBOBAHUE HAYYHOMO NMOHATUAHOIO M Npe3eHTaLMOHHOro MaTtepumana

19.4. MeTopgunyeckue MaTepuanbl, onpegensrowme npoueaypbl oueHMBaHUA 3HaHVIVI, yMeHVII?I,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapakTepUuslyrnLwunx atanbl (bOpMVIpOBaHVIﬂ KOMMneTeHUun

OueHKa 3HaHUN, YMEHMI N HABbLIKOB, XapakTepuaylowas aTanbl OpMUPOBAHUS KOMMETEHUMIA B
pamMkax n3yvyeHunst ANCUMNIIMHBLI OCYLLLECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOYHON aTTecTauun.

Tekywaa aTTectaumsi nNpoBOAUTCH B COOTBETCTBMM C [lonoxeHnem O Tekyllen arrectauum
obyvatoLwmxca no nporpammMaMm  Bbicwero obpasoBaHusi  BopoHeXCKOro  rocygapcTBEHHOro
yHuBepcuteTa. Tekylwaa atrectaumsa npoBoauTcs B (hpopmax: YCTHOro onpoca (goknagwl); Kputepum
OLleHMBaHMS NpUBEeAEHbI BhILLE.

lMpomexyToyHass aTTecTaumsa MNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MNpOMEXYTOYHOWN
aTTecTaumm obyyarLmxcsa no nporpamMmmam Bbicluero obpasoBaHus.

KOHTpOnbHO-M3mMepuTenbHble MaTepuanbl  NPOMEXYTOYHOM aTTecTaumm BKNOYalT B cebs
TeopeTnyeckmne BONPOChI, NO3BOMSIOLLNE OLEHUTb YPOBEHb NOSTYYEHHbIX 3HAHWN.

I'Ile OUeHMBaHUMN UNCNONb3YHTCA KoJindyeCTBeHHaaA LWKana OLUEeHOK. KpVITepVII/I oueHnBaHUA
npunBeneHbI BblilLe.



