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1. Koa u HaumeHoBaHMe HanpaBneHUs NOAroTOBKMU:
03.03.02 ®usuka
2. Mpodunb noaroTtoBkn: dnsnka TBepAoro tTena
3. Keanudukaums (cteneHb) BoinyckHUka: bBakanasp
4. dopma obyyeHus: O4yHas
5. Kacheapa, oTBeyvarowan 3a peanmsaumio AMCUUNInHbI: Kadeapa PuU3nkKn TBepaoro
Terna n HaHOCTPYKTYp
6. CoctaBuTenu nporpaMmmbli: goueHT MaHsakuH Makcum OmutpueBuny, K.dp.-M.H.

7. PekomeHpoBaHa:
HMC cumsunyeckoro chakynbteta BI'Y npotokon Ne 6 ot 17.06.2021

8. YuyebOHbIn roa: 2021-2022 CemecTp(bl): 7



9.llenn u 3agayum y4e6HOM AUCLUUNSIUHDI:

Llenb gucumnnuHbl — dopmMupoBaHMe 6a30BbiX 3HaHUM B 06MAacTU PEHTreHOBCKOW U
9N1EKTPOHHON CMEKTPOCKONUM ONA U3YYEHUss aTOMHOIMO M 3MEKTPOHHOrO0 CTPOEHMA TBepOoro
Tena n ero NoBepxHOCTM.

3apa4v UCUUNIINHbI:

- N3yyeHne OCHOBHbIX U3MYECKUX SABMEHUA W MOHATUN B 0ONAcTM pPEeHTreHOBCKON U
3NEKTPOHHOWN CMEKTPOCKONUH;

- N3yyeHne oCHOBHbIX (hM3NYECKNX 3aKOHOB, fieXallnx B OCHOBE MPUHLMMOB PEHTIEHOBCKOMW M
3NEKTPOHHOWN CMEeKTPOCKONUH;

10. Mecto y4ye6GHOM AucuuMnnuHbl B cTpyktype OOI: [OucumnnunHa “PeHTreHoBcKas wu
9MIeKTPOHHAA CnekTpockonua” ABnAeTcAa AUCLUMMIMHOW  NpOdEeCcCUOHanNbHOro uukna u
OTHOCUTCS K BapuatnBHon Yyactu. Hpgekc b1.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUSA NO AUCUMNIUHE/MOAYNI0 (3HAHUSA, YMeHus,
HaBbIKK), COOTHECEHHbIE C NMaHUPYyeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTeribHOMU
nporpaMmmbl (KOMNETEHLMSMU BbiNMYCKHUKOB):

KomneTteHuus MNMnaHupyemble pesynbTaTbl 06y4eHus
Kog Ha3BaHve
MNMK-3 rOTOBHOCTbIO NMPUMEHATb Ha | 3HATH:

NnpakTunkKe - OCHOBHBIC CI)I/ISI/I‘IGCKI/IG SIBJICHHA U ITOHATHA, JICKAIIIUC B

npodgeccuoHanbHble OCHOBE MPUHIUIIOB PEHTT€HOBCKOM CIIEKTPOCKOIHH,

3HaHNA TEOPUM U METOLOB | INEKTPOHHOU CIEKTPOCKOIINHY;

dM3nYECKNX NCCNeaoBaHNN | - CUCTEMATHKY PEHTT€HOBCKUX CIIEKTPOB;
YMETh:

NnK-4 CMNOCOBOHOCTbLIO NPUMEHATL | IPUMEHSATH (du3nYecKrue OCHOBBI PEHTTE€HOBCKOM U

Ha npakTuke QJICKTPOHHOU CHICKTPOCKOIINHU TJIA U3YUCHUS ATOMHOT'O U

I'IpOCbeCCVIOHa JIbHbIE QJICKTPOHHO-3HCPI€THYCCKOI0 CTPOCHUA TBEPAOTO TEJIa, €ro

3HaHuA " YMEHMUs, | TTIOBCPXHOCTH.

nony4yeHHble NMpu OCBOEHWUW | BIAJICTh:

I'IpOCbVIJ'I bHbIX CbI/I3VI‘-IeCKVIX 1. OCHOBHBEIMH ITOHATUSIMU peHTreHOBCKOP'I CIICKTPOCKOIINH.

ancumnnnnH 2. OCHOBHBIMH TIOHATHSIMH 3J'I€KTp0HHOI71 CIICKTPOCKOIIUU.
3. OCHOBHBIMHU noaxogaMu K U3YUYCHHUIO JIOKAJIBHOTO
aTOMHOTO U 3JIEKTPOHHOT'O CTPOEHUE, (a30BOro cocTaBa
MOBEPXHOCTHU U ITPUTTOBEPXHOCTHBIX CJIIOCB IIPHU ITOMOIIHA
(yHKIIMOHAIa METO/I0B PEHTTEHOBCKOM U JIEKTPOHHOM
CIICKTPOCKOIINH.

12. O6bem gucumnnuHbl B 3a4YeTHbIX eauHuuax/yac. — 3/108.

CDopma npome)KyTquoﬁ aTTecTauunmn 3K3amMmeH

13. Buabl yueb6HoOM paboThbi

TpyLnoeMKocTb

Mo cemecTpam
. Bcero P
Buga yuebHon paboTsl B Tom uncne B
WNHTEPaKTMBHOWN 7 cemecTp
¢dopme
AyaUTOpHbIE 3aHATUSA 34 8 34
B TOM YuCne: neKumm




npakTuyeckme

nabopaTopHble 34 8 34

CamocronaTenbHan paboTa 38 38

®dopma NpoOMeXyTOYHOM aTTecTauum Ok3ameH Ok3ameH
UToro: 108 108

13.1. CopgepxxaHue AUCLMNIIUHLI

n/n HanmeHoBaHue pa3gena

AUCLIMINHBI Cop.epxaHme pasaena gucumnniinHbl

1. labopaTtopHble paboTbl

1 dusunyeckne OCHOBbI | Pusnyeckne OCHOBbI PEHTreHOBCKOW CNEKTPOCKOMUN.
PEHTrEHOBCKOMN crnekTpockonun | CuctemMaTtuka peHTreHOBCKUX crnekTpoB. OCHOBHbIE MPUHLUMbI
pPEHTreHOBCKOW cnekTpockonuu. O6opynoBaHue ans
PEHTrEeHOBCKON CMEKTPOCKOMNUU, €ro UCMNOSNb30BaHMe.

2 dusmnyeckme oCHOBbI ®dusnyeckne oCHOBbI INEKTPOHHOW crnekTpockonun. OCHOBHbIE
3MEKTPOHHOW CNEKTPOCKOMNUM NPUHUMNBI 3NEKTPOHHOWM cnekTpockonun. O6opynoBaHue Ans
9MEeKTPOHHON CMEeKTPOCKONUW, TUMbl aHanu3aTopoBs, WX
ncnonb3oBaHue.
3 lMpumeHeHne peHTreHoBckon U | NpyMeHeHne peHTreHOBCKOW 1 3NEeKTPOHHOW CNeKTPOCKOMMK

3MEKTPOHHON CMEKTPOCKONUM | ANSi U3yYeHUs TBEPAbIX TEN U HAHOCTPYKTYP
ANsi U3y4eHust TBepabIX Ten u
HaHOCTPYKTYp

13.2. Tembl (pa3penbl) AUCUMNIIUHBbI U BUAbI 3aHATUN

Buabl 3aHATUI (4acoB)

Ne HanmeHoBaHue Tembl Mpak | Nabopa

n/n (paspena) avcumninHbl Jlekuum 4eckMe | TOpHble Cam. pabota| KoHTponb Bcero

1 ®dusnyeckne § OCHOBbI 12 12 12 24
PEHTIEHOBCKOMN CMEKTPOCKOMUU

5 d)mamquKm? OCHOBbI 12 12 12 24
SMIEKTPOHHON CMEKTPOCKONUM
MNpumMmeHeHe peHTreHOBCKOM U

3 | 3NEKTPOHHOM CneKTpocKonuy 10 14 12 o4
ONst U3yYeHusa TBepAbIX Ten un
HaHOCTPYKTYp
Utoro: 34 38 36 108

14. MeToanyeckue ykasaHus Ans ody4arowmuxca no 0CBOEHUIO AUCLIMNTIUHBI

N3yyeHne  gucumnnuHbl  «PeHTreHoBCKad W 3MEeKTpPOHHasi  CNeKTPOCKOMnus»
npegycMmaTpuBaeT ocyllecTBneHme yyebHoOM [eATenbHOCTU COCTOoSWen w3 OBYX 4acTeu:
06yyeHns1 CTyAEHTOB NpenogaBaTeneM u CaMOCTOSATENbHON Y4ebHOM AeATENbHOCTU CTYAEHTOB
NO U3YYEHUO ANCLMMANHBI.

OucunnnuHa «PeHTreHoBCKass © 9nNekTpOHHas CreKTPOCKONuA» peanuayeTcsa C
NPUMEHEHNEM 9NEKTPOHHOIO obyueHusn n ONCTaHUNOHHbIX obpa3oBaTenbHbIX
TexHonorun.CamocrosTenbHaa pabota CTyQeHTOB Hapsaay C ayoUTOPHON NpencTaBnsieT ogHy
n3 ¢opm yyebHOro npouecca u sIBNSETCA CYLLECTBEHHOW ee 4acTbio, YTO Haubonee ApPKo
npencTaBreHo B npouecce noarotoBku. MNMocnegHee obycrnoBneHo TeM, YTO CaMOCTOATENbHas
paboTa npegHa3HauyeHa onsa hopMMpPOBaHNS HABbIKOB CaMOCTOATENbHON paboThl kak BoobLLe,
Tak U B y4yebHOM, HaAy4yHON [eAaATenbHOCTM, (opMMpoBaHME U pasBUTUE CMOCOBHOCTU
npuHUMaTb Ha cebsi OTBETCTBEHHOCTb, CaMOCTOATENbHO pewaTb npobnemy, HaxoauTb
KOHCTPYKTUBHbIE peLUEHNS, BbIXOM, U3 KPU3UCHOM CUTyauuun u T.4.

CamocTodaTenbHast pabota hopMUpPYET CaMOCTOATENBHOCTb HE TOJTbKO KakK COBOKYMHOCTb
YMEHWA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpatoLLyto CyLLeCTBEHHYO pOfib B CTPYKType
NIMYHOCTM  COBPEMEHHOro cneumanucta Bbicwen Keanudukauun. OHa BOCNUTbLIBAET
CaMOCTOATENbHOCTb Kak 4YepTy xapaktepa. Hnkakne 3HaHus, Nofly4YeHHble Ha YPOBHE




MacCUBHOIO BOCNPUATUSA, HE CTaBLIMe 06 BHEKTOM COOCTBEHHOW YMCTBEHHOW MU NPaKTUYECKOW
paboTbl, HE MOryT CYMTaTbCA NOAJSIMHHBIM AOCTOSTHUEM YesNloBeKa.

[aBaa BO3MOXHOCTb pacwmnpaAtb M oborawaTb 3HAHWA, YMEHUS MO WHAMBUAYaNbHbIM
HanpaBfneHuaM, camocTosiTenbHasa paboTa CTyAeHTa MNO3BONSAET €o34aTb Pa3HOCTOPOHHUX
cneumanucToB. B npouecce camocToAaTenbHon paboTbl pa3BuBalOT TBOPYECKNE BO3MOXHOCTU
obyuyatowerocs, Npu 3TOM camocTosTeNnbHasi paboTa 3aBepLuaeT 3agaun BCeX BUAOB y4ebHON
paboTbl.

CamocToqatenbHass paboTta - 3TO NnaHupyemas paboTa CTyAEeHTOB, BbINOSIHAEMasi Mo
3a[iaHuio 1 NpyU MeToANYECKOM PYKOBOACTBE npenogasaTens, Ho 6e3 ero HenocpeacTBEHHOIO
yyactmna. lNpenopaBatenb, BeAywMN 3aHATUA, OpraHvM3yeT, HanpaBfseT CaMOCTOATESNbHYIO
paboTy CTyAEeHTOB W OKa3blBaeT MM Heobxogmmyto nomoulb. OfHaAKO CaMOCTOATENbHOCTb
CTYOEHTOB [O0SXHa npeBbiwaTth 06beM paboTbl, KOHTPONMPYEMOK NpenoaaBaTenemM paboTbl, n
MMETb B CBOEW OCHOBE WHAMBMAYASbHYIO MOTMBALMIO O0OyYaroLerocsi nNo noslydeHuo 3HaHun,
HeobXxoAMMBbIX U [OCTATOYHbIX AnA byayuien npodeccnoHanbHOM AeATeNbHOCTU B U36paHHOM
cepe. lNMpenopaBatens Npy HEOOXOANMMOCTU MOXET OKa3blBaTb COAEMNCTBUE B BbipaboTKe U
KOppekuMn [OaHHOW MOTMBaLMKM, fexallen B OCHOBE [MOCTPOEHUSI CaMOCTOSITENbHOWN
OEATENbHOCTM CTyAEHTa MO W3YYEHMIO AUCUMMNAWHBI, MOSTYYEHUIO HEOBXOOAUMbIX 3HAHWUM U
HaBbIKOB.

MonyyeHne o6pa3oBaHua npegnonaraeT obyyeHWe PpelleHno 3apad  onpeneneHHom
chepbl peatenbHocTn. OgHakKo Kak Hbl XOpoLwwo He obyyanuch yyawmeca cnocobam pelueHums
3afadv B ayamtopuu, chopmMmpoBaTb CpeAcTBa NPaKTUYEeCKON AEeATEeNbHOCTM He yaacTcd, Tak
KaK KaXAabli cryvyanh npakTukM ocobbli M Ona ero pelieHusa cnepyet BblpaboTtaTtb 0CO6bIN
NpodeCcCUoHanbHbIN CTUITb MbILLITEHNSA.

OcHoBoM camocToATenbHOM paboTbl CNYXUT HAy4YHO-TEOPETMYECKUA KYpC, KOMIMIEKC
MONyYeHHbIX CTyAEeHTOM 3HaHuMW. OCHOBHOW, Hambonee 3KOHOMWYHOM POPMOW MONYYEHUs U
YCBOEHNA MHAOPMaUWK, TeopeTU4eCcKMX 3HaHWMW B By3e ABNAETCA eKumda, Nno3BonsAloLlLas
BOCMPUHATb 3HAYNTENBHYI CYMMY OCHOBHbIX 3HAHWUA 1 NOTOMY CMOCOOCTBYHOLLASA MOBbILLEHNIO
NPOAYKTUBHOCTUN BCEX APYrnx hopm yyebHoro Tpyaa.

Pe3ynbtat obyyeHua M camocToATenbHOM paboTbl CTyAeHTa npepnonaraeT Hanuuve
cneylowmx CoCcTaBnsaoLWMmX:

- MOHNUMaHMe MeTOL0ST0rMYECKNX OCHOB MOCTPOEHUS N3yYaeMbIX 3HAHWUN;

- BblAENIEHNE NaBHbIX CTPYKTYP Y4EOHOro Kypca;

- (hopmupoBaHme cpencTs BblpaxeHusi B AaHHOM 06nacTu;

- NOCTPOEHNE METOAUK pPeLLEHNs 3afay 1 OpMeHTauumn B npobnemax (cutyaumsax).

B yuyebHOM npouecce ucnonb3ylTca crnegywowme obpasoBaTesnbHble TexHonornu (rno
obpas3oBaTenbHbiM opMam): NnekuMM 1M umHamMBuayanbHble 3aHaTuA. Mo npeobnagatowmm
MeTodaM W npuemMam O0O0yyeHusa: OOBACHUTENbHO-UITKCTPATUBHbIE (0OBACHEHME, NOoKa3—
OEMOHCTpaumst yyebHoro maTepuana W fp.); akTMBHble (aHanmu3 y4yebHOM Wn Hay4vHon
nuTepaTtypbl, COCTaBfiEHME CXEM W Ap.) WU WHTEepPaKTMBHble, B TOM 4uCfe M T[PynnoBble
(B3aumMHOe 00y4yeHne B hopmMe MoAroToBKM U 0B6CyXAaeHMa [O0KNanoB); MHAOPMAaLMOHHBIE;
KOMMbIOTEPHbIE; MyNbTUMeAurHble (paboTa C canWTaMn akafeMUYecKUX CTPYKTYp, Hay4yHO-
nccnenoBaTeNbCKMX OpraHn3auni, areKTPOHHbIX 6MbnuoTek 1 ap., paspaboTka nNpeseHTauumn,
coobLeHn n ooknagos, paboTa ¢ 31EKTPOHHBIMU 00YyYaLWMMKM NporpaMMamMn 1 T..).

MoaroToBKa K NEKUMAM SIBNAETCS OAHMM U3 BUOOB CAMOCTOATENbHOW paboTbl CTYAEHTOB-
6akanaBpoB. CTygeHTam, 4TobObl XOpoLWO OBNageTb y4YebHbIM MaTepuanom, Heobxoanmo
BblpaboTaTb HaBbIKM MPaBWIbHOW M NnaHoOMepHon paboTbl. lMepep Hayanom NEKUMOHHbIX
3aHATUA Hago NPOCMOTPeTb BCe, YTO ObINO caenaHo B npeaplayluin pas. OTo No3BOAUT
COCpenoTounTb BHUMaHME M BOCCTAHOBUTH B MAMATU yXe UMEWMecs 3HaHWSA Nno AaHHOMY
npegmMmeTty. Kpome Toro, Takom MeToZ MOMOXET Nyylle 3arnoMHUTb Kak CTapoe, Tak U HOBOE,
yrnyout noHMMaHue TOro M ApYroro, Tak Kak npu 3TOM YCTaHaBMBAKTCA CBA3M HOBOrO CO
CTapbiM, 4YTO SIBMSIETCA He TONbKO 064A3aTenbHbiM, HO U OCHOBHbLIM YyCroBuem rnybokoro
oBnageHua matepuanom. Yem petanbHee u3yvyaemoe accouumpyeTcs C U3BECTHbIM paHee,
TEM MPOYHEE COXPaAHAETCH B NaMATU U ObICTpee BCMOMHUTL, Korga TpebyeTcs.



Mpuctynaa K W3y4eHUO HOBOro MaTepuana, HeobXxoAMMO COCpeaoTounTbCs, T.€.
CKOHLIEHTPUpOBaTb BHUMAaHWE W He OTBNEKaTbCsA OT BbINOMHAEMON paboTbl, MOMHSA, 4TO
XenaHue 3anoMHUTb SBAAETCA rapaHTMen ycnewHon paboTbl, OTCYTCTBME X€ BOAU K
3arMoMMNHaHUI0 CHUXaeT 3(pdeKT BOCNpUATUS.

CnepyeT nNOMHUTB O TOM, YTO 4Yepe3 JfeKumo nepedaeTca He  TOSbKO
CUCTEMATU3NPOBAHHbIN TEOpPEeTMYECKUA MaTepumasn, HO U MNOoCTUraeTca MeTOoAMKa Hay4yHoro
nccnepoBaHUss M YMEHMEe CaMoCTOATeNbHO paboTaTbh, aHanuM3vMpoBaTb pPasfIMYHOrO poaa
ABMEHNS.

3anucbiBaTb Ha NekumMn HeobxooMMo rnaBHOeE, He CTPeMACH 3ahMKCMpoBaTh BCE COBO B
cnoBo. BbibpaTtb xe rnaBHoe 6e€3 noHMMaHnsa npegmMmeTa HEBO3MOXHO. Hannune cobcTBeHHOro
KOHCMNeKTa NeKuMn MNOo3BOMSAET elle pa3 03HAKOMUTbCA, NpoaymaTtb, pa3obpaTbCs B HOBOM
MaTepuane, Tak Kak HeJOCTaTO4YHO XOPOLLO NOHATbIE BO BPEMSA fIEKLMUUN NONOXEHUS MOTYT BbITh
BOCCTaHOBSIEHbl B MaMATW, COMOCTaBMEHbl C APYrMMU, AOAYMaHbl, AOMOMHEHbl, YACHEHbl U
paclwmpeHbl C MOMOLWb Yy4yebHOM nuTepaTypbl. 3anucu ABASKOTCA nocobusmn  ans
NOBTOPEHUSA, AAlOT BO3MOXHOCTb OXBaTUTb COAepXaHue NeKunn 1 BCero Kypca B LesloM.

Mpn 3TOM XOpOLLO OBNageTb CoaepXaHuem nekunm - aTo:

- 3HaTb TEMY;

- MOHMMAaTb 3HAaYE€HME N BaXHOCTb €€ B AaHHOM KYpCEe;

- YeTKO NpeAcTaBnAaTb NMaH;

- YMeTb BblAeNNTb OCHOBHOE, MaBHOE;

- YCBOUTb 3HaYeHMe NpUMEpPOB U UIMIOCTPaLNiA;

- CBAA3aTb BHOBb MOJlyYeHHble CBEAEHUS O NpeaMeTe UK ABMEHUM C YXe UMELWUMACS;

- NPeACTaBNATb BO3MOXHOCTb Y HEOOXOANMOCTb NMPUMEHEHMWSA MOSTYYEHHbIX CBEAEHMWI.

CyuiecTtByeT HECKOSbKO 06LLMX NpaBun paboTbl Ha NeKuuK:

- NeKuMn no Kaxgomy npeameTy 3anvcbiBaTb yAobHee B OTAENbHbIX TETPAAAX, OCTaBNASA
LUMPOKME NoNs Anga NOMeTOK;

- K NPOCMyLMBaHUIO NEeKUM crnegyeT roToBUTbCSH, YTO MO3BOMAUT B Mpouecce Nnekuun
OTAENUTb MMaBHOE OT BTOPOCTEMNEHHOrO;

- NeKuMm HeobxoAMMO 3anncbiBaTb C CaMOro Havyana, Tak kak OHO YacTo GbIBaeT KIHYOM
KO BCEN TEME;

- TaK KaK [OOCMOBHO 3anucatb NEeKUMI HEeBO3MOXHO, TO Heob6XoAMMO B KOHCMEKTe
oTpaxaTtb: QOpMySbl, ONpedefnieHnsa, CXembl, TpyOHble MeCTa, MbICMU, NnpuMmepsbl, (akTbl U
MOSIOXEHMA OT KOTOPbIX 3aBUCUMT MOHMMAHWE [NlaBHOrO, HOBOE W  HE3HaKoMoe,
HeonybnMKoBaHHbIE [A@HHbIE, MaTepuan OTCYTCTBYHOLWNIA B y4ebHMKaxX 1 T.N.;

- 3anucbiBaTb HAJO CXaTo;

- BO BpEMSA NEKUMM BaXHO HEMPEPbLIBHO COXPaHATb pabouyld yCTAHOBKY, YMCTBEHHYH
aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro matepunana B aHHOM Kypce He OrpaHn4mMBaeTcs NOAroTOBKOM
K nekuusam u paboTon Ha AaHHOM BuAEe 3aHATMI. JIEeKUMOHHaA 4YacTb Kypca OpraHuMyecku
B3aMMOCBAi3aHa C MHbIMW BuUgamMyn paboT: HanucaHMem pedepaToB, NOAOOPOM, UIyYEHUEM,
aHanM3oM W KOHCMNEKTUPOBAHWEM PEKOMEHOOBAHHOM NnuTepaTypbl, MNOArOTOBKOM U caadven
9K3aMeHa no AUCUMNIMHE, B CTPYKType KOTOpbIX Takxe 6onblioe 3HayeHne wumeet
camocTosiTenbHaa paboTta cTyaeHTa.

CamocrtosiTenbHaa pabota crtygeHTa-6akanaBpa nNpyv M3yYeHUW  OUCLMMIWHDI
«PeHTreHoBCKasi U 3MIeKTPOHHas CMEKTPOCKONUA» BKIoYaeT B cebsa: noarotoBky U yyactue B
N3y4yeHUn TeopeTUYEeCcKOM 4YacTu Kypca, BbiNOJSIHEHME KypcoBOW paboTbl, Nnoadop, u3y4veHue,
aHanM3 W KOHCMEKTUPOBaHWE pPEKOMEHAOBAHHOM nuUTepaTtypbl, MNOAFOTOBKY K WTOrOBOW
aTTecrauumu.

15. MNepeyeHb OCHOBHOW W [OONOSNHUTENbLHOW nUTepaTypbl, PEeCypCoOB MHTEPHET,

HeoﬁxopMMbIX Ansa ocBOeHUA ANCUUNIUHDBI

a) OCHOBHag nuTepaTypa:

Ne n/n MNcToYHMK

1 ®dusnyeckme MeToLbl UCCNeaoBaHma NoBepxHocTn Teepabix ten / B.W. Hedepnos, B.T. YepenuH ; AH




CCCP, UHcTtutyT 06Lwei n HeopraHudeckon xumum um. H.C. KypHakoea .— M. : Hayka, 1983 .— 294 c.
PeHTreHoaneKTpoHHasa CNEKTPOCKOMMA XUMUYECKNX coeanHennit : CnpaBoyHuk / B.W. Hedepnos .— M. :
Xumusa, 1984 .— 255 ¢

CuHxpoTpoHHoe nsnyyeHve. Metoabl nccnepoBaHusa CTPYKTypbl Bewects / [.B. ®eTtucos //

N3p-Bo dusmatnurt. - 2007. - Mocksa. - C. 672.

6) gononHuTenbHas nuTepaTypa:

Ne n/n UcTouHuk

1 CUWHXPOTPOHHOE 13NyYeHne B uccnefoBaHnm TBepabix Ten : C6opHUK ctaTei / nep. ¢ aHr. u Hem. O.®.
Kynukosa, B.B. Muxannuna; nog pea. A.A. Cokonosa .- M. : Mup, 1970 .- 290 c.

®dusmka peHTreHoBcKux nyyei / M.A. BnoxuH .— 2-e n3pg,., nepepab. — M. : ['oc. U3A-BO TEXH.-TEOPET.

nut., 1957 .— 518 c.

2

B) MHOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLmManbHble PECYpPCbl MHTEPHET)™:
Ne n/n Pecypc

1. | MHTepHeT-pecypc n 6a3a gaHHbix http://srdata.nist.gov/xps/

2. | http://www.lib.vsu.ru - 3HB Bl'Y

3. | ®epepanbHbiit nopTan «Poccuiickoe obpasoBaHne» http://www.edu.ru

4. | HAYYHAA QJIEKTPOHHAAS BUBJIMOTEKA http://elibrary.ru

5. | https://edu.vsu.ru — O6pasosamerbHbIl nopman "3nekmpoHHbIl yHuUsepcumem BI'Y"

16. MNMepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMs ANIA CaMOCTOATEeNbHOM pPaboThbl
(y4ebHo-memoduyeckue pekoMmeHOayuu, rnocobus, 3adaqyHuKku, MemoOou4YyecKue yKal3aHusi O B8bINO/IHEHUK
npakmu4yeckux (KOHMpPosbHbIX) pabom u 0p.)

Ne n/n MCTOYHUK

1 ®dusnyeckme MeToabl UccrnenoBaHua NoBepxHocTu TBepabix Ten / B.W. Hedepnos, B.T. YepenuH ; AH
CCCP, VHctutyT 06Len n HeopraHundeckon xumum um. H.C. KypHakoBa .— M. : Hayka, 1983 .— 294 c.

®usnka peHTreHoBckux nyyen / M.A. BnoxvH .— 2-e nsg., nepepab. — M. : ['oc. n3fa-Bo TEXH.-TEOpET.

nut., 1957 .— 518 c.

2

17. WHdopmauMOHHbIe TExXHONOoruuM, ucnonb3yemMmblie ANA peanusauum y4eO6HOWM
OUCLUMNINHBLI, BKNOYasas nporpamMMmHoe obecne4vyeHue U UHGOPMaLUOHHO-CNPaBOYHLIE
cuctembl (MpyM HEOO6XOAUMOCTH)

MNcTouyHmK

Ne n/n
6. | NHTepHeT-pecypc n 6a3a gaHHbIX http://srdata.nist.gov/xps/
7.
8.

http://www.lib.vsu.ru - 3HB BI'Y

®depepanbHbIn nopTan «Poccuiickoe obpasoBaHue» http://www.edu.ru

.| HAYYHAS SJIEKTPOHHASA BUBJTMOTEKA http://elibrary.ru

10. | https://edu.vsu.ru — O6paszosamersbHbIl nopmais "3nekmpoHHbIt yHUgepcumem BIY"

18. MaTepuanbHO-TeXHUYEeCKOe obecneyeHne AUCLUUNIIUHDI:

1. peHTreHOBCKHE CIIEKTPOMETPHI, PEHTI€HOBCKUE NU(PAKTOMETPBI Kadeapbl (GU3UKU TBEPIOrO Tela U
HaHOCTPYKTYyp BI'Y

2. cOBMeCTHas J1aboparopus "IIeKTPOHHOE CTPOECHUE TBEPAOTo Tena"

2. ICHTP KOJICKTUBHOTO TOJIH30BAaHUEM HAaydHBIM 000pyaoBanueM BI'Y

3. MyJIbTHUMEIMiIHas cHCTeMa MPEACTaBICHUS TMPE3EHTAIlMOHHOTO MaTepuana: MpPOEKIIMOHHOE
o0opyi0BaHuE, IEMOHCTPAIIMOHHBIIN 3KpaH, HOYTOYK.

4. GecrnpoBOAHON AOCTYN B JIOKAJIbHYIO KOMIbIOTEPHYIO ceTh BI'Y, rmobanpHyro nH}opMaoHHo-
KOMMYHHUKAIIMOHHYIO ceTh IHTepHeT.

5. Nurepuet pecypcsl BI'Y, oTeuecTBEeHHBIX U MEXIYHAPOAHBIX HAayYHBIX LIEHTPOB, HJIEKTPOHHBIX 0a3
JAHHBIX, SJIEKTPOHHBIX OMOINOTEK, HAYKOMETPUUECKUX CUCTEM.

Peanu3anus  OUCHMIUIMHBL €  OPUMEHEHMEM  JJIGKTPOHHOrO  OOyueHHss M JAMCTAaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTMM OCYIIECTBISIETCS Yepe3 0O0pa3oBaTelbHBIM MopTan "DIEeKTPOHHBIM
yHuBepcuteT BI'Y".

19. ®oHA OLEHOYHbIX CPeacTB:


http://srdata.nist.gov/xps/
http://www.lib.vsu.ru/
http://www.edu.ru/
http://elibrary.ru/
https://edu.vsu.ru/
http://srdata.nist.gov/xps/
http://www.lib.vsu.ru/
http://www.edu.ru/
http://elibrary.ru/
https://edu.vsu.ru/

19.1. MNepeyeHb KOMNETEHLUMN C YKa3zaHUeM 3TanoB POPMMPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus
Koa un MnaHupyemble pe3ynbTaTbl 00yyYeHus Otansl
cogepxaHue (nokasaTtenu AoCTUXEeHNst 3a4aHHOro YPOBHS ¢dhopmurpoBaHus »dOC*
KOMMeTeHL MM OCBOEHMS KOMMNETEHLMMN NOCPEACTBOM KOMMNeTEeHLMN (cpencTtBa
(nnn ee yactu) hOpMMPOBaHMS 3HAHWI, YMEHWI, HABbIKOB) (pa3genbl (TemMbl) oLEeHUBaHus)

OUCUUMITMHBI UNn
MoZayns U ux
HanMeHoBaHuNe)

MK-3
MK-4

3HATh:

- OCHOBHBIC (I)I/ISI/I‘ICCKI/IC SIBJICHUSA U IIOHATHA,
JIC)KAIMC B OCHOBC IMMPUHIIUIIOB peHTFeHOBCKOﬁ
CIICKTPOCKOIINH, 3J'IeKTp0HHOI>l1 CIICKTPOCKOIINH;
- CUCTCMATUKY PEHTICHOBCKUX CIICKTPOB;

®dusnyeckme OCHOBbI
PEHTreHOBCKOM
CMEeKTpOoCcKoNuu.
®dusnyeckne OCHOBbI
3NEKTPOHHOM
CNEeKTpoCcKonuu.
MpnmeHeHne
PEHTreHOBCKOM n
3NEKTPOHHOM
cnekTpockonun  Aansi
n3yyeHus  TBepAbiX
TEN U HaHOCTPYKTYP.

Komnnekt KNM.

YMETb:
MIPUMEHATH GU3MIECKUE OCHOBBI PEHTT€HOBCKON

u 3J'IeKTpOHHOI7[ CIICKTPOCKOIINH JId U3YUCHUSA
ATOMHOT'O 1 3JICKTPOHHO-OHEPIETUICCKOTO
CTpOCHUA TBEPAOIO TCJia, €ro MOBEPXHOCTH.

®dusnyeckne OCHOBBI
PEHTreHOBCKOM
CMEKTPOCKONUM.
®dusunyeckne OCHOBbI
3M1EKTPOHHON
CMEeKTpOCKONUuu.
MpumeHeHne
PEHTreHOBCKOM U
3NEKTPOHHOM
crnekTpockonuu gns
n3yyeHus TBepabix
TEN U HAaHOCTPYKTYP.

Komnnekt KNM.

BJIAJICTh!
1. OCHOBHBIMU HOHSITUSIMHA PEHTI€HOBCKOW
CHEKTPOCKOIIHH.

2. OCHOBHBIMH ITOHATHSAMHU 3JICKTPOHHOM
CHEKTPOCKOIIHH.

3. OCHOBHBIMH I0JIXOJIAMH K U3y4YECHUIO
JIOKJIILHOTO aTOMHOTO U 3JIEKTPOHHOTO
cTpoeHue, (ha30BOro COCTaBa MOBEPXHOCTH U
MIPUIIOBEPXHOCTHBIX CJIOEB IPU HOMOIIN
(yHKIOHAIa METOZI0B PEHTT€HOBCKOM 1
JIEKTPOHHOM CHIEKTPOCKOIIHH.

®dusunyeckne OCHOBbI
PEHTrEeHOBCKOW
CMEeKTpOCKONUuu.
®dusnyeckne OCHOBBI
3NEKTPOHHOM
CMEeKTpOCKONUuu.
lMpumeHeHne
PEHTIFEHOBCKOW U
3NEKTPOHHOM
crnekTpockonuu ons
N3yyeHus TBEpObIX
TeNn 1 HAHOCTPYKTYP.

Komnnekt KNM.

MpomexyToyHas aTTecTauus

Komnnekt KNM.

19.2 OnucaHume KpuTepueB M LIKanbl OLEHMBaHUA KOMMNeTeHUun (pe3ynbTaToB OOy4YeHus) npu

NPOMEeXYTOYHON aTTecTauumn

[na oueHuBaHMA pe3ynbTaToB 0Oy4YeHUs Ha 9K3aMeHe/3ayeTe WCMoSb3YHTCs creaylolme

nokasaTtenu.
3HaTb:

- OCHOBHbIE CbI/IBI/I‘-IeCKVIe ABNeHnAa U NoOHATUA, nexaline B ocCHoBe NMpPUHLINMOB peHTFeHOBCKOVI

CNeKTpOoCKonuu, 3ﬂeKTp0HHOI7I CNeKTPOCKOMNuu;
- CUCTEMATUKY PEHTITEHOBCKNX CMNEKTPOB;

yMeTb:

NPUMEHATb (PM3nNYEeCKNe OCHOBbI PEHTIEHOBCKOM 1 SNEKTPOHHON CMEKTPOCKONNM NS U3YYEeHUs

aTOMHOIO U 3N1IEKTPOHHO-3HEPreTn4eCcKoro CTpoeHmna TBepaoro tena, ero noBepxHoCTu.

BNnageTb:

1. OCHOBHbIMMW NOHATUAMM peHTFeHOBCKOVI CNeKTpocKonnn.




2. OCHOBHbIMU MOHATUAMN 3J'IeKTpOHHOI7I CrMEeKTpPOCKOonnn.

3. OCHOBHbIMW nopxogamu K N3YYHEHUNID J1OKaJIbHOroO aTOMHOIro M 3NIEKTPOHHOro CTpoeHue,
Cba3OBOFO COCTaBa MNMOBEPXHOCTN N NPUNOBEPXHOCTHbLIX CrioeB npun nomMmoLin QJYHKU,I/IOHGJ'Ia MEeTOO0B
peHTFeHOBCKOIZ n 3J'IeKTpOHHOI7I CMEeKTPOCKOMNun.

[lna oueHMBaHMA pe3yrbTaToB 00y4YeHUsl Ha 9K3aMeHe (3a4eTe C OLLEHKOM) ucnonb3yeTtcs 4-6annbHas
wana: «0T/INYHOY», «XOPOLLO», KYA0BNETBOPUTENIBHOY», KHEYAOBNETBOPUTENIBHOY.
CooTHoLleHMe NokKa3aTtenen, KpUTepmnes M LWKasbl OLLEHUBAHMS pe3ynbTaToB 06yYeHus.

YpoBeHb
KpuTepum oueHBaHWA KOMMNETEHLMI cchopmMmpoBaH LLikana oueHokK
HOCTU
KOMMEeTEHL NI
MonHoe cooTBeTCTBMU paboTbl CTyAEeHTA BCEM BblleyKa3aHHbIM | [ToebieHHbI Ominu4Ho
nokasartensim. CoOOTBETCTBYET BbICOKOMY (yrny6rneHHOMY) YpPOBHIO YPOBEHb
C(hOPMUPOBAHHOCTU KOMMETEHUMN: KOMMETEeHUUn CgOopMUpOBaHbI
NMOSMIHOCTbIO, MPOSABASAIOTCA U  WCNONb3YKTCA CUCTEMATUYECKU, B
nonHomM ob6beme. [daHHbIi ypoBEHb NPEBOCXOLMUT, MO KpanHen Mepe,
no OOHOMY W3 MNEePEeyYMCrEHHbIX BbIlle MNoKa3aTenen MNOBbILEHHbIN
(MpOABUHYTbLIN) YPOBEHD
PaboTta cTygeHTa nNpyv OCBOEHUW AWUCUWMIIUHBI HE COOTBETCTBYET ba3zoenlili Xopouwo
OOHOMY U3 TMEepeyYuCreHHbIX roKasaTenen wnum B chyyae YpPO8EHb
npefocTaBneHuss oT4yeToB no nabopaTopHbiM  paboTtam no3xe
YCTaHOBMNEHHOIO CpokKa. CooTtBeTcTBYET NOBbILLEHHOMY

(MpogBMHYTOMY)  YPOBHIO  C(OOPMMPOBAHHOCTM KOMMeTeHLMN:
KOMMeTeHuMn B UenoM CcOpPMUPOBaHbI, HO MPOSABAAITCA WU
ucnonb3yTca parMeHTapHo, He B MOfIHOM ob6beme. [aHHbiN
YpOBEHb MPEBOCXOANT, NO KpanHen mepe, N0 OAHOMY U3
nepeYmncneHHbIX Bbillie NoKasaTenen Nnoporosbii (6a3oBbii) ypoBEeHb
PaboTta cTygeHTa npyv OCBOEHUW AUCUUMNIUHBI He CcooTBeTCTBYeT | [Topozosbili Ydoenemeopumern
nobbiM  ABYM K3 MepeydncrneHHbIXx nokazatenen. CooTBeTcTByeT ypo8eHsb bHO
noporoBomy (6a30BOMy) YpOBHIO CCHOPMMPOBAHHOCTU KOMMETEHLMIA:
KomneTeHumMn cdopMnpoBaHbl B OOLWMX 4YepTax, NPOABAATCA U
MCMONb3YTCA CUTyaTMBHO, YacTUYHO. [aHHbIN ypoBeHb obsa3aTeneH
[N BCeX 0OCBanBaloLLMX OCHOBHYIO 06pa3oBaTenbHy0 NporpaMmmy
HecooTtBeTcTBua paboTbl CTydeHTa BCeM MokasaTtefisiM, ero - Heydoenemeopum
HeopraHnM3oBaHHOCTK, 6e30TBETCTBEHHOCTU W HU3KOro KayecTBa e/1bHO
paboTbl Npu BbINOMHEHMU NabopaTopHbiXx paboT, NpeayCMOTPEHHbIX
nporpaMmmown ANCLMNIUHbI

@DaxkT HEBHIIONHEHWsS] TPEeOOBaHWN, TPEABABIAEMBIX K CTYACHTY TPH OCBOSHUH IMCIUILIMHBI
«PenTtrenoBsckas u OJICKTPOHHAA CICKTPOCKOIIUA» W OTPAKCHHBLIX B BbIHICHCPCUYUCICHHBIX KPUTCPUIX,
(huKcHpyeTCs B BEIOMOCTH OIICHKOW HE 3a4TEHO.

Ecin crymeHT He ocBaMBaeT IUCIUIUIMHY B YCTaHOBJIEHHOM IIPOrpaMMoOil Oo0beME U B CPOKH,
omnpeeieHHbIe TpaduKOM y4eOHOro Mpolecca, OH HE JIOMYCKAeTCs K MPOMEKYTOUHOM aTTeCTAIlMK 10 JTaHHOMY
BUJy yueOHOI1 paboTHI.

19.3 TunoBble KOHTPONbHbIE 3afdaHUA WU UHble MaTepuanbl, HeobGxoAuMble AONA OLEHKU
3HaHWUW, YMEHUW, HaBbLIKOB W (MNM) onbiTa [eATeNnbHOCTU, XapakTepusyluwue 3ITanbl
t¢hopMmrpoBaHMA KOMNETEHUUN B NpoLecce 0CBOEHMA ob6pa3oBaTenibHOM NporpamMmbl

19.3.1 NepeyeHbL BOMPOCOB K 3K3aMeHY:

1. ®usnyeckne oCHOBbI PEHTFEHOBCKOM cnekTpockonuu. Cuctematvka peHTreHOBCKUX
CrMEeKTPOB.

2. OcCHOBHble MpUHUMMBbI  PEHTreHOBCKOW cnekTpockonuu. O6opynoBaHue  ang
PEHTrEHOBCKOMN CNEKTPOCKOMNUK, ero NCNosfb30BaHue.

3. ®usunyeckne OCHOBbI NEKTPOHHOWN cnekTpockonun. OCHOBHbIE MPUHLUMbI AN1EKTPOHHOW
CMEKTPOCKOMUMU.

4. O6opynoBaHuMe pOna  SMNEKTPOHHOM  CNEKTPOCKONMUW, TuMbl  aHanu3aTtopoB, UX
ncnonb3oBaHue.

5. lNMprMeHeHue peHTreHOBCKOMW U 3NEeKTPOHHOW CNEKTPOCKONUN ANA U3yYeHUsa TBepabIX Ten
N HAHOCTPYKTYP.

6. DOTO3NEKTPOHHAA CNEKTPOCKOMMS.



7. CneKTpocKonunsi KBAHTOBOIO BbIXOAA.

8. PeHTreHoanekTpoHHass CnekTpPOMMUKPOCKOMUS.

9. lNpuMeHeHne CUHXPOTPOHHOIO N3NYYEHUS OJ1A PEHTIEHOANEKTPOHHOW CNEKTPOCKONUU 1
MUKPOCKOMNUMN.

10. ObnacTti CoBpeEMEHHOro NPMMEHEHUS PEHTIEHO3NEKTPOHHON CNEKTPOCKOMNUN.

19.3.3 TecToBbIe 3agaHusA

YcoBepLUEHCTBOBaHME Hay4YHOro MOHATUNHONO N NPe3eHTaUMOHHOro MaTepmana

19.4. MeToaunyeckue mMaTepuanbl, onpegensrowue npoueaypbl oueHUBaHUA 3|-|a|-|m7|, yMEHMﬁ,
HaBbIKOB U (I/I.ﬂl/l) onbiTa AeATeNIbHOCTU, XapaKTepusyrownx 3tanbl d)OpMVIpOBaHVIﬂ KOMMeTeHLun

OueHKa 3HaHW, YMEHN N HaBbIKOB, XapakTepuaytowlas atanbl dOpMUPOBAHNA KOMMETEHLUUA B
paMKax U3y4yeHusi QUCUMMITMHBI OCYLLLECTBISIETCA B XOAE TEKYLLEN M MPOMEXYTOYHOM aTTecTauunn.

Tekywaa aTrectauusa npoBOAUTCA B COOTBETCTBMM C [loNoOXEeHWeM O TeKyllen artrecTtaumm
obyyaomxca no nporpaMmmam  Bbiclwero obpas3oBaHus  BOpOHEXCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekylwaa aTtrecrtaums NpoBOAUTCS B popmax: YCTHOro onpoca (goknagbl); Kputepun
OLEHMBaHWA NPUBEAEHDI BbILLE.

MpomexyTouHaa aTTecTtauus npoBOAUTCS B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXYTOYHOM
aTTecTtauum obyyaroLmxca nNo NporpaMmmMmam BbiCLLEro 06pa3oBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuarnbl NPOMEXYTOYHOW aTTecTauum BKM4YawT B cebs
TeopeTnyeckmne Bomnpochl, NO3BONAOLLME OLLEHUTb YPOBEHb NMOSTYYEHHbIX 3HAHUN.

Mpn oueHMBaHUM WKCMOMb3YIOTCA KONMMYECTBEHHAA LiKana oueHokK. KpuTepun oueHuBaHus
NPVBEAEHDI BbILLE.



