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Mporpammy avcumnnuHbl paspabotan(a)(v1) aoueHT, K.H. MamuH M.B. Kadenpa kBaHTOBOA
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
George.Mamin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OCHOBHbIMY LIENSAMM OCBOEHUSA ANCUMNANHBI "OCHOBbBI MarHUTHOrO pe3oHaHca" ABNATCA
O3HaKOMJIEHNE C (PU3NYECKMMU OCHOBAMM SBMIEHNIA, NeXalmx B OCHOBE Takux 9KCNepuMeHTanbHbIX
METOLO0B NCCNenoBaHNs, Kak CreKTPOCKONMUS 9NEKTPOHHOro napamarHMTHoro pesoHaHca (9lP),
A0EPHOro MarHUTHoOro pesoHaHca (1MP), 0BOMHbIX pe30HAHCOB 1 COOTBETCTBYHOLWMX UMMYNbCHbIX
meTonmk. MoopobHO paccMaTpuBaloTCs B3aMMOOENCTBIMS, ONPenensiowme sHepreTMyeckme cnekTpbl
06 bEKTOB NCCeN0BaHNS U NPOSBIEHUS 3TMX 3DGIEKTOB B CUrHaNax MarHUTHOro pe3oHaHca.
BaxHom YacTblo Kypca SBNSeTca 3HaKOMCTBO C TEXHUYECKMMU peann3aumnsMm CnekTpoMeTpoB
MarHUTHOro pe3oHaHca, OakTopbl, BANAIOWME HA YYCTBUTENbHOCTb Pa3NNYHbIX METOLOB U MyTU
HanbHenwero pa3sBnTnsa paccMaTpmBaeMbix METOLOB UCCNEe0BaHUS.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.5 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpammbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OvcumnnuHa npodpeccuoHanbHoro uukna (63.0B2) sensietcs aucumnanHoii no seibopy,
a[lpecoBaHHON B NepBYIO o4epenb Ons CTyneHToB npodomns "KeaHTtoBas anekTpoHmka" u
HanpasneHHO Ha popMmnpoBaHE NPeaCcTaBNeHU O COBPEMEHHbIX METO4ax UCCNen0BaHUI
BELLECTa, OCHOBAHHbIX HA SIBNEHMSX MAarHUTHOrO pe3oHaHca. [lns ocBoeHms matepuana HeobxoanMmbl
3HaHWA OUCUUNINH: 3NeKTPUYEeCTBO U MarHeTU3M, KBaHTOBas MexaHuka, qouanka Teepaoro Tena,
mMaremaTtunyecknin aHanna, oudodpepeHunanbHble N MHTerpanbHble ypaBHEHUS, BEKTOPHbIA U
TEH30PHbIV aHann3, MexaHuka. VisayyeHme onucumninuHbl No3BONNUT PacWpUTb KPYro3op CTyOEeHTOB Ha
CMEKTPOCKOMUYECKNE METOAbI, KOMMNIEMEHTAPHbIE TPAANLIMOHHO NCMOMb3yeMbiM B 06n1acTu
KBaAHTOBOW anekTpoHMkU. OCcBoeHNe aucumnninHbl 6yaet cnocobcTBoBaTb OOPMUPOBAHMIO
crneumanncTa ¢ KOHKYPEeHTOCNOCOOHbIMM YMEHNAMUN 1 HABbIKaMu, YCNELWHOW NPOGIECCMOHANbHOW
LeSTENbHOCTU, MO3BONNT 3GPAPEKTUBHO YHaCTBOBATbL B HAY4YHO-UCCNen0BaTENbCKON paboTe,
NOHMMaTb pe3ynbTaTbl CTaTEN U MOHOrpadouii B COOTBETCTBYIOLWMX 0ONACTSX 3HAHWIA.

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdbpoBka
npuobpeTaemMon KOMNeTeHL U
CNoCOBHOCTbIO CAMOCTOATENBHO np|/|o6peTaTb HOBble 3HAHWA,
NCNONb3ys COBPEMEHHbIE 0Bpa3oBaTeibHbIE U

Lndop komMneTeHLUN

K-1 "
(C(?)él.l.l,eOKyJ'leyprle WHOPOPMALIMOHHbIE TEXHONOIUKN - B Kypce OcCHOBbI MarHMTHOrO
KOMI'IeTeHLI,VIVI) pe3oHaHCa" CTydEeHTbl yHaTCsa NCnonb30BaTb COBPEMEHHbDbIE

NMONCKOBbIE Hay4Hbl€ CUCTEMbI OJ14 NMOJlyHeHns HOBOW
VIHC*)OpMaLI,I/II/I B He[JaBHO BbllWeaWnx Hay4HblX CTaTbsX.

OK-12 CMOCOBHOCTBIO K MPaBUibHOMY UCMONb30BAHMIO OGIEeHaYYHOM U

crneunanbHo TepMmMHonorum - B kypce "OCHOBbI MarHMTHOMO
pe3oHaHca" 06 bsacHAeTcs bonbliee KONMYecTBO 0bLeHayyHbIX
N cneumanbHbiX TEPMUHOB.

(0bLweKynbTypHbIE
KoMneTeHuunn)
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Mporpamma ancumnnuHbl "OCcHOBBI MarHUTHOro pe3oHaHca"; 011800.62 Pagunodguauka; LoueHT, K.H. MamuH M.B.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTbIO BbICTpaunBaTb N pean3oBbliBaTb NMEPCNEKTUBHbIE
NNHUN NHTENNEKTyallbHOro, KynbTypHOro, HpaBCTBEHHOI O,
don3M4eCKOoro 1 NPodPeccmnoHanbHOro camopasBuTnS n

Lncpp komneteHLUN

OK-2 CaMOCOBEPLIEHCTBOBaHNS - B Kypce "OCHOBbI MarHUTHOIO
(06WeKyNbTypHbIE pes3oHaHca" NPVMBOAWTCS BapyaHTbl NPYMEHEHNSI METOLO0B U
KOMNeTeHLUMK) METOLMK MarHMTHOro pe3oHaHca B by nyuwer

NpodoeccuoHanbHoOM fesTeNbHOCTU. BoinonHeHme
CaMOCTOsITeNbHOM paboTbl CTUMYNMPYET K NPOCPECCMOHANBHOMY
CaMopasBUTULO.

CMOCOBHOCTBIO KPUTUYECKN NePEOoCMbICINBATDL HAKOMNEHHbI
OK-4 OMbIT, NU3MEHSTb NPU HEOHX0AMMOCTM NPOCOUIbL CBOE
NpodecCnoHanbHON AeaTenbHOCTU - B Kypce "OCHOBBbI
MarHUTHOro pe3oHaHca" naeTcsa matepuan no cambiM pPasHbIM
06nacTsIM NPUMEHEHMSI MarHUTHOrO Pe30HaHca, 0T PU3NKK
TBEPAOro Tena no MeanumHbl u Gronoruu.

CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMM 3HaHMSMK B 06nacTu
MaTeMaTUKN N eCTECTBEHHBIX HayK, UX NCMONb30BAHMIO B

OK-8. npodeccrmoHanbHoOM aeaTenbHocTu - Kypc "OCHOBbI
(0BLekynbTypHbIE MarHWTHOrO pe3oHaHca" 4EMOHCTPUPYET NPUMEHEHNE METOLOB
KOMMEeTeHLMN) MaTeMaTUKN N KBAHTOBOM MEXAHWKM C MX MOCNEAyoLWNM
NMPUMEHEHNEM B Pa3NNYHOIO PoAa NPaKTUYECKNX
MPUNOXEHNSIX.

CNOCOBHOCTLIO K 0BNageHno 6a3oBbIMM 3HaHUAMK B 06nacTu

NHCJPOPMATMKU N COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOINNA,

OK-14 NPOrpaMMHbIMU CPEACTBAMM 1 HaBblkaMy paboTbl B
KOMMbIOTEPHBIX CETSX; MCMONb30BaHNIO 623 faHHbIX 1 pecypcoB

(0blWeKynbTypHbIe
KOMreTeHuun)

(K%?n”#;'%’;fgﬁ)”b'e NHTepHeT; camocTositenbHas pabota kypca "OCHOBbI
MarHMTHOro pe3oHaHca" TpebyeT MCnonb3oBaHMe crneumnanbHbIX
nporpamm B CETN NHTEPHET, POPMUPYS CNOCOOHOCTM CTydeHTa
nonb3oBaTtbcs Web-cantamu .

CMOCOBHOCTLIO MCMO/b30BaTh 6a30Bble TEOPETUYECKNE 3HAHMS
(B TOM Yyncne No gucuMnanHaM NpPouIM3anmm) ons peweHns

MK-1 npodbeccroHanbHbIX 3a4ad - Kypc "OCHOBbI MArHUTHOrO

(npodheccunoHanbHble pe3oHaHca" coOepPXNT MHOrOYNCNIEHHbBIE NPUMEPDI

KoMneTeHuun) NPVIMEHEHNSI TEOPETUYECKMX 3HAHMI B 06NaCTsX KBAHTOBOW

MEXaHWKN 1N MaTaHannaa gng nony4yeHus napameTpos
peanbHbIX C*)VI3VI‘-IeCKVIX, XMIMUYECKMX 1 BUONOTrMYECKNX CUCTEM.

CMOCOBHOCTBIO NOHMMATb NPUHLMMBI PaboTbl 1 MeToAb
NK-3 aKkcnnyarauun CoOBpeMEHHOM paanoanekTPOHHON U ONTUYECKON
annapartypbl 1 06opynoBaHus - B kypce "OCHOBbI MarHUTHOMO

ig%%ffg:ﬂﬁ:f”b%'e pe3oHaHca" 6onblioe BHUMaHME yaensieTcs CTpyKType
COBPEMEHHOr0 3MEKTPOHHOIO 000PYA0BaHNS -CNEKTPOMETPOB
AMP n OINP- n meToamkam HacTpovikn 1 paboTbl C HAMMN.
CNOCOBHOCTbIO NCMONBb30BaTh OCHOBHbIE METOAbI

NnK-4 pannogunanyeckmnx namepeHmnin -kypc "OCHoBbI MarHUTHOro

(npodpbeccunoHanbHbie pe3oHaHca" faeT HaBblKW N3MEPEHNS TaKNX coU3NYECKMX

KOMMeTeHumN) BENINYMH, MONOXEHWE Y WMPUHA IMHAW CNEeKTPa, KOHLEeHTpaums

NnpUMeCH, XUMUNYECKUI CLBUI.
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Mporpamma ancumnnuHbl "OCcHOBBI MarHUTHOro pe3oHaHca"; 011800.62 Pagunodguauka; LoueHT, K.H. MamuH M.B.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTBIO K BNaOeHWio KOMMbOTEPOM Ha YPOBHE OMNbITHOIo
nonb3osBatens, NPMMEHEeHNI0 NHPOPMAaLIMOHHbIX TEXHONorumn

Lncpp komneteHLUN

MK-5 LONS pelweHns 3aaay B 06nact paanoTexHuki,

(npodhbeccmoHanbHble PanMO3NEKTPOHMKN N pagmodon3nkm (B COOTBETCTBUM C

KOMMeTeHuunn) npodoununzaumen), B kypce "OCHOBbI MAarHUTHOro pe3oHaHca"
CTYAEHTbl OBNafeBatoT paboToi C KOMMbIOTEPHOW NPOrpaMmoit
Matlab

CNOCOBHOCTBIO K NPOCPEeCCUOHANBHOMY Pa3BUTUIO U
caMopasBuTUIO B 06NacTu paanouanKn N aNEKTPOHNKM -

I_lK'6 " "

bl b BK HOBbl MArHUTHOT HaH
(MpocpeccuoHanbHbie S(rmaeTy fa?n%}:nomgcbiogasoqemg OTﬂ,e}?b(H)bﬁ)Xe 2%ngc$2m
KOMreTeHuun) P y

MarHWTHOrO pe3oHaHca, Jatllee CTyIeHTaM HaBbIKy
NpodpeccroHanbHOro pasBuUTUSt U cCaMopasBUTKS.

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:

TEOPETMYECKME OCHOBbI SIBNEHMSI MArHUTHOrO Pe30HaHCa, BK/0Yas ero KnacCu4eckyto 1 KBaHTOBYHO
NHTepnpeTaumio, agdeKTbl, obycnasnmearowme opMy MMHUM MarHUTHOrO PE30HaHCa, MEXaHU3MbI
penakcauum

2. IONXeH yMeTb:

NOHMMATb, U3naratb U KPUTUYECKM aHANN3MPOBaTb 06LLEN3NYECKYIO MHCPOPMALIMIO, HEOBXOAMMYIO
L5 TOCTAHOBKM W peleHns 3afay; Nonb30BaTbCs TEOPETUHECKMMN OCHOBAMU, OCHOBHbLIMY
MOHATUSIMW U 3aKOHOMEPHOCTSIMU B 061aCTV CNEKTPOCKOMMN MarHNTHOIO pe30HaHca; 0Co3HaBaTb
LNOCTOVHCTBA U HELOCTATKM KOHKPETHbIX peannaaLmii CnekTpoMeTPOB MarHUTHOIO PE30HAHCA;

3. 0OMXeH BnageTb:

HaBblKaMy MOCTPOEHNA YCTAHOBOK U NOCTAHOBKN SKCMNEPUMEHTOB B obnactu MarHMTHOro pe3oHaHCa
N OBOMHbIX [p€30HaHCOB, HaMNpaB/IEHHbIX HA PeleHNne KOHKPEeTHbIX Hay4YHbIX N TEXHONOIr’M4eCckmnx 3ana-

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

r]pI/IMeHFITb nony4yeHHble 3HaHNA N HaBblKK B obnacTn MarHMTHOro pe3oHaHCa npun peweHnmn
pyHOaMeHTanbHbIX U NpPakTUYecknx 3anady B obnactax PU3VKU, XUMUKN N buonorum.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb ANCLMMNIIMHBI COCTaBNseT 4 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNNHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [oMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AucUMNIMHe/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

KETPOHHBH
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Mporpamma ancumnnuHbl "OCcHOBBI MarHUTHOro pe3oHaHca"; 011800.62 Pagunodguauka; LoueHT, K.H. MamuH M.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn":')v;lr;;:]v":"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nexumm MpakTnueckumelllaboparopHble
L 3aHaTUA pabortbl
Tema 1. BeepeHuve B OTyer

1. |MarHUTHbIN pe30oHaHC. 8 1 4 0 0
Knaccuyeckas teopus.

Tema 2. BeegeHve B
2. [MarHUTHbIN pe3oHaHc. 8 2 4 0 0
KeaHTOBas Teopus.

Tema 3. CTaumnmoHapHble
3. |[MeTogbl B MAarHUTHOM 8 3,4 6 0 0
pe3oHaHce

Tema 4. ImnynbcHble
4. |MeTogbl B MarHUTHOM 8 5,6 6 0 0
pe3oHaHce

Tema 5. BBenoeHue B
Teoputo
KpUCTanInN4eckoro nons

YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

Tema 6. [pumeHeHne
CMVHOBOro

6. [raMunbTOHMaHa ons 8 8 4 0
BbIBOAA YPOBHEMN
SHeprun noHa Mn2+

Tema 7. OnekTpoHHas un
anepHas
CMVH-peleToYHas
penakcaunu

Tema 8.
8. |BsanmopencTeue anep 8 11 4 0
N 3N1eKTPOHOB B aTOMeE.

Tema 9. MarHuTtHo

pe3oHaHCHble MeToabl B
9. |BewecTBax B pa3nunyHbIX| 8 12 4 0 0
arperaTHbiIx
COCTOSIHUSX.

Tema 10. MarHuTHO
10 [PE30HaHCHbIE METOAb! B 8
‘(meponunHe. AMP
TOoMOrpagous.

Tema 11. HabniopneHve
OlNP npu nposeneHne
panvaunoHHOro
06nyyeHus BelecTs.
Knaccugomkauns
LIEHTPOB OKPAaCKM.

0 YCTHbIN onpoc

YCTHbIN onpoc

0 YCTHbIN onpoc

YCTHbIN onpoc

13,14 4 0 0 YCTHbI onpoc

11 YCTHbI onpoc

KETPOHHBH
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Mporpamma ancumnnuHbl "OCcHOBBI MarHUTHOro pe3oHaHca"; 011800.62 Pagunodguauka; LoueHT, K.H. MamuH M.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 12. Onpegnenerve

KOJ‘IVI‘-IeCTBa 9
8 16 4 0 0 YCTHbIN onpoc

4 f ?21 u.unnvm bl
Tema qﬁge B MarHUTHbIXW pe3pHaHc. KnaccuHeckas Teopms.

Nekw & FHFEHE (4 Hacq(oB)): Sk3ameH
Onpelgespre&¥arpyiHoro pejoHatca Onpeuenegme cneKTBa. Nupnn chKTpa, MONOXEHNe NUHN

B CTTEKTPE, WAPVHA W MHTEHCBHOCTE VAN, OfTPSOeTIeHE SNEKTPOHAOTO NMapamMar HATHOT
pE30H4ReEQ OnpeneneHune sagpHOro MarHUTHoro péaqraHcd) Cesisp MarHATHOM BOCMPUMMYMBOCTH
N MaFHWTHE-Pe3oHaHEHE-METOROB—YPaBHeHHE RpeHeeeH—Bpaitalotancs-eneToMaKooparHaT-

Pe3oHaHc Bo BCK.
Tema 2. BBepeHne B MarHMTHbIN pe3oHaHc. KBaHToBasi Teopus.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KBaHTOBO-MexaHn4eckoe onncaHne MarHMTHOro pe3oHaHca. 3eeMaHoBCKOe pacluenneHve ypoBHei
aHeprumn. Nctopms otkpbitus SMNP n AMP. OcobeHHocTn meTona 3P n AMP. BennunHbi
SNEKTPOHHbIX U AAEPHbIX MarHUTHbIX MOMEHTOB. LUMPUHbBI NNHWIA U MHTEHCUBHOCTU NMHUIA IMP 1
SAMP. Mpupoga napamarHUTHbIX LLEHTPOB B BelwecTsBe. MarHMTHbI MOMEHT si4ep B Ka4ecTse
06bekTa MarHMTHO-PE30HAHCHbIX METOAOB.

Tema 3. CtaumoHapHble MeToabl B MarHUTHOM pe3oHaHce
JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

CraumoHapHble MeTobl B MAarHUTHOM pe3oHaHce. KonebaTtenbHblit KoHTYp. CobCcTBEHHAs YacToTa U
nonoca nponyckaHns KoHTypa. JlobpoTHocTb konebatenbHoro koHTypa. KonebatenbHblit KOHTYpP C
pacnpeneneHHbiMK napameTpamm - CBY pesoHatop. MNonoxeHune obpasua B konebatenbHOM
KOHTYpe 1 pe3oHaTope. CornacoBaHue konebatenbHbix KOHTYPOB. MNpuMeHeHne KonebaTenbHbIX
KOHTYPOB 1 PE30HATOPOB C BbICOKOW NOBPOTHOCTLIO B CNEKTPOCKONUN. MNpoCTeMWwmnin cTaumnoHapHbI
CnekTpoMeTp. Hepoctatkm yCUNUTENbHOMO TakTa NMOCTOSHHON YacToTbl. Moaoynaums Kak cpencTteo
KoMmneHcauumn gpendpa Hynsa. Moaoynsumsa MarHUTHOroO Nons B cnekTpomeTpax. dasa curHana.
CuHXpOHHbI petekTop. [NepBas npomsBogHas nHMM nornoweHns. CnekTpoMeTp ¢ OBONHON
moaynauueii. MoctoBoit getekTop. MeTton ckpelleHHbIX kaTylek 6noxa. ABTOAUHHbIA OeTEKTop.
CynepreTepoanHHbIA CNEKTPOMETP.

Tema 4. UMnynbcHble MeToAbl B MAarHUTHOM pe3oHaHce
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

VMnynbCcHble MeToabl B MarHUTHOM pe3oHaHce. Npeueccus. MNMpooonbHaa v nepneHankynspHas
HamarHn4eHHoCcTU. BnusiHme pagmodactoTHOro umnynbca. CnuH-pelweTodHas penakcauus.
CnuH-cnuHoBas penakcauus. HeogHopogHble MarHuTHble nons. YpasHeHns bnoxa. iamepeHune
penakcaumn. CnekTpoMeTp C UMNYNbCHbIM HacblweHneM. Cnan csobonHoin nHaykumm (CCN).
MpeobpasosaHne Pypbe ons CCU. HekorepeHTHbI UMNYNbCHLIA cnekTpomeTp. dopmmpoBatenb
nMmnynbcoB. [dunogHbin nepekntodatens. duogHbin nepeknodatens CBY. Cxema pa3ssasku
reHeparopa v npegycunurens cnektpomerpa. KorepeHTtHbl cnektpomeTp. CrnekTpoMeTp ¢
npeobpasoBaHnem Pypbe. CnmHoBoe 3x0. MNocnenoBaTenbHOCTb XaHa. 1amepeHne cnmH-CnMHOBOW
penakcauuu. MlamepeHue CnuH-peleTo4HoOn penakcaumm.

Tema 5. BBeaeHue B TeOpU0 KpUCTaINIMYECKOro Nons
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CtpoeHne atoma. Tepwmbl. MNMpasuno XyHaa. Mynbtunnetsl. @opmyna JlaHge. 9nektprnyeckoe
Kpuctannuyeckoe none. Cdhepunyeckne pyHKLMM N cdoeprnyeckmne onepartopsbl. Knaccudgpumkaums
BaraHabe ons napamMarHUTHbIX LEHTPOB. DKBUBANEHTHble onepatopbl CTuBeHca. CnMHOBbLI
ramMmnbToHMaH. ToHkas cTpykTypa cnektpos OIP. BbiBog 3aBUCUMOCTY YPOBHEN aHepruii Mn2+ ot
BHEWHEero MarHMTHoro nong. Martpuua sHeprun.

Tewma 6. NpumMeHeHMe CNMNHOBOro raMMNnbTOHUaHa Ans BbiBOAA YPOBHEN aHeprun noHa Mn2+

KTPOHHBL H
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

BbiBO4 3aBUCMMOCTN YPOBHEN aHeprui Mn2+ oT BHEWHero MarHMTHoro nons. Marpuua aHeprun.
PeweHunsa nns cnyyasa cunbHbix U cnabbix noneii. CBepxToHkas cTpykTypa cnektpos MNP,
CynepcBepxToHkas (nuraHnHas) cTpyktypa cnektpos IIMP. HeobxoammocTb u3MeHeHuns
Temnepatypbl Ans HabnoaeHms cnektpos JMP.

Tema 7. OneKTpoHHasA U sspepHasi CMUH-peLleToYHas penakcauum
JIeKLMOHHOe 3aHsiTne (6 4yaca(os)):

CnuvH-pelweToyHas penakcaums. BocctaHoBneHne NpoaonbHON HAMarHMYEHHOCTH.
OnekTpoMarHMTHoOe n3nyyeHne (Teopus ArHwTerHa). MexaHnam Bannepa. lNpsmMoii npouecc
penakcauun. PamaHoBCKUA (OBYXCPOHHOHbIR) MpoLecc penakcauuun. TemnepaTypHble 3aBUCUMOCTH
BPEMEH CMVH-PELETOYHOR penakcaumm B 06nacTsax HU3KNX U BLICOKMX TeMnepartyp oNs
pamMMaHOBCKOro npotecca.Penakcauns yepes Mogynsaumio anekKTpu4eckoro Kpuctanin4yeckoro
nons. MNpsMor 1 paMMaHOBCKMIA NpoLece penakcaumm 4epes Moaynsumio aNeKTpu4eckoro
KpUCTananyeckoro nons. TemnepaTtypHble 3aBUCUMOCTU BPEMEH CMNH-PEWETOYHON penakcauum ons
KpamMepCOoBbIX HEKPaMepPCOBbIX MOHOB 1 MyNbTUMNNETOB. AoepHas CnvH-peweToYyHas penakcaums.
Penakcaums yepes napamarHutHble npumecun. CnuHoeas andpdpysns. SaepHas ksanpynonbHas
CNUWH-pelleToyHasa penakcaums.

Tema 8. Bsaumonencreme spep v aNeKTpoHOB B aTOMe.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

Baaumopnenctene agep v 9aneKTpoHOB B atoMe. Xummyeckunin casur. AMP BbICOKOro paspelueHus.
KocseHHOe saaepHoe cnvH-crnMHoBoe B3aumoaenctene. Casur HamTa. A oepHblil KBaapynonbHbINA
pe30HaHC. YPOBHM 3HEPruil Npu KBaApPYNOAbHOM pacluenneHnn, cnydam cnaboro n CUnbHOro
MarHuTHbIX nonen. CnekTp nopowka. AMP B aHTU(eppomMarHeTmkax.

Tema 9. MarHMTHO pe30OHaHCHbIe MeToAbl B BeLl,eCTBax B pa3/InyHbIX arperaTtHbIX COCTOSIHUAX.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

MarHuTHO pe30HaHCHbIE METObI B BEWECTBAX B Pa3NnMyHbIX arperatHbix coctosaHusx. INP B rasax.
SMP B razax. 9INP n IMP B XnOKOCTSX. YCpeaHeHne CNekTpoB OBUXEHNEM MONEKY.
Vicnonb3oBaHue ycpeaHeHns cnekTpoB aBuxeHuem B AIMP BbicOokoro paspeleHus. 1smepeHve
CKOPOCTM noToka Xuakoctn. Audpdysuns B xmakoctn. MarHnTHO-pe3oHaHCHble METOAbI B
Kpuctannax. YrnoBble 3aBUCMMOCTU. 3aBUCMMOCTb cnekTpoB SINP 0T nokanbHOM CUMMETPUMN.
N3meHeHne cnekTpos SINP npu dhasosbix nepexonax. Pasosble nepexonbl NepBoro U BTOPOro poaa
1 Nx BMsHWE Ha cnekTpbl OINP. SddekT AHa-Tennepa.

Tema 10. MarHMTHO pe30oHaHCHbIe MeToabl B MeguuuHe. AMP ToMmorpacums.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

MarHnTHO pe3oHaHCHble MeTobl B MeaununHe. 9INP B MeguumnHe. AMP B meonumHe. Tunbl
ncnonb3yembix saep. Penakcaums buonornyeckux 06bektoB. Tomorpacous. ConeHona,.
Wnmmupytowme kaTtywkun. ['paamneHTHble Katywku. PY katywku. NpuHLMbI BbiOENEHNS HYXHbIX
obnacteii B ToMorpacpmm. dopMmpoBaHue cnosi B Tomorpacoun. Vicnonb3oBaHune Cnoes ons
cokpalleHns BpeMeHn namepeHuii. CnnHoeoe axo. HactoTHoe getektuposaHue. dasosoe
netektmposaHue. MNMpeobpasoBaHre Pypbe B NOCTPOEHNN ABYXMEPHON KapTUHBI. Vicnonb3oBaHmne
CNoeB O/15 NOCTPOEHUS TPEXMEPHOW KapTuHbl. VlccnenoBaHue pacnpeneneHns BpeMeH penakcaumm
B ToMorpadoun. KoHTpacTHble BewecTtea. iccnenoesaHne notoka xuakoctu. MiccnegosaHve

AN dy3nm XnoKkocTu.

Tema 11. HabnopeHue 3P npu npoBeaeHne pagnauoHHOro o6ny4yeHus BeLLEeCTB.
Knaccudoukauus LLeHTPOB OKpackMm.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MNpoBeneHve panmaunoHHOro 0bnyyeHuns sewecTs npu HabnoaeHnn SMP. YnbTpaduonetosoe
obnyyeHne. PeHTreHoBCKOe nanyyeHve. Marknii n XecTkuii peHTreH. Famma nanyyeHue.
ObpasoBaHmne LEHTPOB C NOKaNbHON komneHcauuen 3apsana. ObpasoBaHne LEHTPOB C
HenokanbHOM KomrneHcauven 3apana. LleHtpbl okpacku B kpuctannax. Knaccugomkaums LeHTpos
okpacku. F,U,V ?ueHtpbl okpacku. VF, Vi, n H ueHTpbl okpacku.

Tema 12. OnpepneneHue KonuyecTsa napaMarHUMTHbIX LLeHTPOB. TUMbl CTaHAapToOB.
JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):
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OnpepneneHne KONMYecTBa napaMarHUTHbIX LEHTPOB. BbluncneHne konmyecTsa napamarHUTHbIX
LIEHTPOB MO U3BECTHbIM XapaKkTepucTkam criekTpomeTpa. BoluncneHume konuyecTsa napamarHMTHbIX
LIEeHTPOB METOO0M CPaBHEHMS C 0TKannbpoBaHHbIM 00pasLOM. TUMbl BEWeCTB MPUMEHSIEMbIX B
KayecTBe kanmbpoBaHHbIX 06pa3uos. OnpeneneHne no3sbl 06ny4yeHns. iamepeHue BospacTa necka

B HECPTSHON MPOMbILINIEHOCTH.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNlbHOM paboTbl AUCLMNNNHBI (MOOYNS)

Tema 3. CtaumoHapHble
. [MeToabl B MArHUTHOM
pesoHaHce

3,4

NH(opMaLunm B
CeTU NHTEpPHET O
CTPYKType "
XapakrepucTmkax
COBPEMEHHbIX
CTauMOHapPHbIX
AMP un 3P cn

Buabi
Paspen Cemect Hepens | camoctosiTenbHon [TpyA0eMKOCTb| g:mg%:g;g:;gzga
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260Th!
CTYAEHTOB P
BbiBog
Tema 1. BeegeHue B %piﬁgzera
. [MarHUTHbIN pe3oHaHc. 8 1 OgHOBe 4 oTyet
Knaccuyeckas Teopus. -
ypaBHeHWin
broxa.
[Mownck Hay4HbIX
Tema 2. BeegeHve B Eg?;eﬁ;
. [MarHUTHbIN pe3oHaHc. 8 2 HpMJ;HﬂeTCH 4 YCTHbI ONpocC
KeaHTOBas Teopus.
P martpuua
MNOTHOCTW.
Mownck

YCTHbI ONpocC

Tema 4. ImnynbCHble
. [MeToabl B MArHMTHOM
pes3oHaHce

5,6

Mownck
nHgpopmMaLunm B
CeTN NHTEpPHET O
CTPYKType "
XapakTtepucTumkax
COBPEMEHHbIX
UMNYNbCHbIX
AMP n 3MNP
cnek

YCTHbI ONpoC

Tema 5. BeBeneHue B
Teopuio
" [KpucTannnyeckoro rnons

Mownck
NH(popmMaLunm B
CeTU NHTEpPHET O
NPUMEHeHun
napameTpos
Kpuctannmyeckor
nons ong
NOCTPOEHnS

COBpeMm

YCTHbI ONpocC
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Buaobi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Mounck
NHpopmMaLnm B
Tema 6. [NpumeHeHne CeTU MHTEPHET O
CMMHOBOro BUOE CNEeKTPOoB
6. [raMunbTOHMaHa ons 8 8 [9IP noHos 4 YCTHbI ONpocC
BblBOAA YPOBHEN Mn2+ B
SHepru noHa Mn2+ Kpucrtannax
CaF2, Al un
pacTteopax M
Mownck
nHpopmauum B
Tema 7. OneKTpoHHas 1 CEeTU UHTEPHET 0
anepHas napameTpax o
/. CMUH-peLeToYyHas 8 9,10 penakcauumn 6 yCTHBI Onpoc
penakcauum KpamepcoBbIX 1
HeKpaMepCcoBbIX
VNOHOB.
Mounck
nHdpopmMaLunm B
CeTn UHTepHeT
Tema 8. COBPEMEHHbIX
8. |Bsaumonenctene snep 8 11 [BOBMOXHOCTSX 4 YCTHbI ONpocC
N 3NEKTPOHOB B atoMe. SAMP BbICOKOrO
paspelleHuns.
Mounck
NHpopMaLnm
Tema 9. MarHntHo Mownck
pe3oHaHCHble MeToabl B nHdpopmauum o
9. |BewecTBax B pas3nuyHbiX| 8 12 |6€3KOHTaKTHbIX 4 YCTHbI ONpocC
arperaTHbIX pacxogomepax
COCTOSIHUSIX. HeqTn
Mounck
Tema 10. MarHuTHO ?:I?;ip;ﬁ%m °
10.|PE30HAHCHbIE METOABIB| g 13,14 |romorpadgoos 4 YCTHbI ONpocC
:I;JAJCIJ/IFLWIHG- AMP pacnonoXeHHbIX
pacpns. B [pnBOIXCKOM
pernoHe.
Mownck n
n3y4eHune
Tema 11. HabntogeHve Hay4HbIX paboT
Orl1P npu npoeeneHne MOCBSALWEHHbIX
paavaunoHHOro N3MEHEHNIO o
11'06;1yt4eH|/|;| BELLECTB. 8 15 uBeta 4 yCTHBI Onpoc
Knaccugomkaums nparoueHHbIX
LLeHTPOB OKpackKMu. KamMHen non
neincTenem
ramma o
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Mownck n
n3yyeHve
Tema 12. Onpepnenexve Hay4HbIX paboT
KonnyecTea NOCBSALWEHHbIX
12.|mapamMarHuTHbIX 8 16 |paovaunoHHoMy 4 YCTHbI ONpocC
LEeHTPOB. Tunbl 0bnyyeHno
CcTaHOapToB. LeHTrHa 3yba
(rmopokcuanaTntg)
B
NTtoro 54

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

JleKLMoHHble N NpakTUYecKne 3aHATUS NPOBOLASATCS C UCMONb30BAHWEM MYNbTUMEANIAHOMO
KOMMneKca, Mo3BONSIOWEro HarnsaHo nonyyartb CTyAeHTam BClo HE0OX0AMMY0 MHCpopMaLMIO.
3aHSATUSA NPOBOASATCS B MHTEPAKTUBHOW (POpMe, MO3BONSOWEN CTyAeHTaM flyylle ycBansaTb
matepuan. B nekunsx yaeneHo 60nbwoe BHMMaHne pasbopy KOHKPETHbIX CMTyaumia, roe Heobxoommo
NPUMEHEeHNEe MarHUTHOroO pe3oHaHca. Yutaemblin Kypc nekunin pasmeLleH B UHTEPHeTe
http://www.gmamin.kpfu.ru.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOWN paboTbl CTYAEHTOB

Tema 1. BBepeHne B MarHMTHbIN pe3oHaHc. Knaccuyeckas Teopus.

oTYeT , NPUMEPHbIE BONPOCHI:

[MpoBepka NpaBMnbHOCTU BbIBOAA YPaBHEHMS NpeLeccum

Tema 2. BBeaeHue B MarHUTHbIN pe3oHaHc. KBaHTOBasi Teopusl.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

[MpoBepka 3HaHUIM CTyAEHTOB O MPMMEHEHUN MaTpULbl NAIOTHOCTW AN15 pacyeTta CrMHOBOMo axa.
Tema 3. CtaumoHapHble MeToAbl B MarHUTHOM pe30oHaHce

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

[MpoBoouTCs NpoBepka 3HAHUIN CTYLEHTOB HA OCHOBHbIE YaCTOTHbIE Anana3oHbl CNEKTPOMETPOB
AMP n 3P, a Takxe 0 MakCuManbHOW YyBCTBMTENIbHOCTM CNEKTPOMETPOB

Tema 4. UMnynbcHble MeToAbl B MAarHUTHOM pe3oHaHce

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MpoBoonTCS NpoBepKa 3HaHU CTyAEeHTOB Ha napameTpbl UMnynbcos cnektpometpos AMP n 3P
Tema 5. BBeaeHue B TeOpUI0 KpUCTaINIMYECKOro Nons

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

MpoBoAUTCS NpoBepKa 3HaHWI CTYOEHTOB O MPMMEHEHNM NapaMeTPoB KPUCTaNINYECKOro nons ans
MOCTPOEHNS MePBOro B MMpe nasepa - nasepa Ha pybuHe.

Tewma 6. NpumeHeHMe cCNMNHOBOro raMMnbTOHWaHa Ans BbiBOAA YpOBHeN aHeprun noHa Mn2+
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

[MpoBoamTCs NpoBepka 3HaHWU CTYAEHTOB O TpaHCopMaLumm TOHKOM CTPYKTypbl cnekTpos ISP B
yKasaHHbIX B 3a4aHNM BelecTBax

Tema 7. neKTpoOHHas U saepHas CrUH-peLleToYHas penakcauum
YCTHbIA ONpoC , NPUMEpPHbIE BOMPOCHI:
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MpoBoanTCS NpoBepKa 3HaHMWI CTYAEHTOB O TeMMepaTypHOM ananasoHe HabnoaeHust ykasaHHoro
M LieHTpa.

Tema 8. Bsaumopencreme saep v aNeKTpoHOB B aTOMe.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MpoBoonTCS NpoBepka noucka ctyaeHTamm nHgopmarmm o cnektpomerpax AMP BbiCOKOro
paspeLeHns.

Tema 9. MarHMTHO pe3oHaHCHble MeTOAbl B BELLLECTBaX B pa3/IMyHbIX arperaTtHbIX COCTOSIHUSAX.
YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:

MpoBoauTCs NpoBepka novncka CTyaeHTamm nHgopMaLmn 0 NateHTax pacxonoMepoB.

Tema 10. MarHMTHO pe30oHaHCHbIe MeToabl B MeguuuHe. AMP ToMmorpacoums.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

[MpoBoamTCs NpoBepka noucka ctyaeHtTamm nHgpopmauum o cnektpometpax AMP Tomorpadoos.
Benetcsa anckyccusi o CUnbHbIX U cnabblx CTOPOHAxX TOMOrpacdoos.

Tema 11. HabniopeHue 3P npu npoBepeHne pagvnauuoHHOro o6ny4yeHUs BeLLLEeCTB.
Knaccudgomkauuvsa LeHTPoB OKpacKM.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

MNpoBoaMTCS NpoBEpKa 3HAHWIA CTyAeHTax 06 M3MEHEHUN LiBETA OKPACKMN PasnnyHbIX KPUCTaNsoB.
Benetca auckyccuns o BO3MOXHOCTU NpuMeHeHns metoda OlNP ana onpeaeneHns NCKyCcCTBEHHOM
npuUpoObl OKPACKMW.

Tema 12. OnpepneneHve KonNu4yecTea NapaMarHUTHbIX LLeHTPOB. TUMbl CTaHOapPTOB.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Benetcs auckyccums 0 CunbHbIX 1 cnabbix CTOPOHAX PasfiMyHbIX CTaHaaPTOB.

Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:
BOMPOCbI K 9K3AMEHY

1 OnpepneneHne MmarHMTHoro pesoHaHca. OnpeneneHune cnektpa. JInHum cnekTpa, NonoXeHme
NIMHWA B CNEKTPE, WUPUHA U UHTEHCUBHOCTb NMHUN. OnpeaeneHne anekKTpoHHOro napamMarHuTHOro
pe3oHaHca. OnpeneneHne 90epHOro MarHUTHOro pe3oHaHca. CBsi3b MarHUTHOW BOCMPUNMYNBOCTU
N MarHNTHO-PE30HAHCHbIX METOLOB.

2 YpaBHeHue npeueccuun. Bpawatowascs cuctema koopauHat. PesoHaHc Bo BCK.
KBaHTOBO-MexaHU4eckoe onncaHne MarHMTHOro pe3oHaHca. 3eeMaHoBCKOe pacluienneHve ypoBHen
SHepruw.

3 Uctopust otkpbiTra 3P 1 AMP. OcobeHHocTn meTona IINP n SAMP. BennynHbl aneKTPOHHbIX 1
ANEePHbIX MarHUTHbIX MOMEHTOB. LNMpUHbLI IMHWIA U UHTEHCUBHOCTW NuHWUA TP n AMP. MNpupona
napamarHuTHbIX LLEHTPOB B BewwecTBe. MarHUTHbI MOMEHT Si4ep B Ka4ecTBe 00bekTa
MarHUTHO-PE30HAHCHbIX METOO0B.

4 CtaumoHapHble MeTobl B MarHNTHOM pe3oHaHce. KonebaTenbHblit KOHTYp. CobCcTBEHHAs YacToTa
1 nonoca nponyckaHus KoHTypa. JobpoTHOCTb konebatenbHoro KoHTypa. KonebartenbHblii KOHTYp C
pacnpeneneHHbiMn napameTpamm - CBY pesoHatop. MNonoxeHne obpasua B konebatenbHoM
KOHType 1 pe3oHaTope. CornacoBaHune konebartenbHbix KOHTYPOB. MNpuMeHeHne konebaTtenbHbIX
KOHTYPOB 1 PE30HATOPOB C BbICOKOW NOBPOTHOCTbLIO B CMEKTPOCKOMMUN.

5 lNpocTenwnin ctaunmoHapHbIA CNeKTPOMETP. Hepoctatky yCUnuTenbHOro Takta noCTOSHHOM
yacTtoTbl. Mogynaums kak cpefacTso KoMneHcauum gpendpa Hyns. Mooynaums MarHUTHOrO rnons B
cnekTpomeTpax. Pasa curHana. CUHXPOHHbBIN aeTekTop. NepBas NnponasoaHas NMHUM NOTNMOWEHUS.
CnekTpoMeTp C OBOMHOM MOAYNSLMEN.

6 MocToBoW netektop. MeTon CKpeleHHbIX KaTywek 6noxa. ABTOAMHHbIA [EeTEKTOp.
CynepreTepoanHHbIA CNEKTPOMETP.

7 IMnynbCHble MeTobl B MarHMTHOM pe3oHaHce. [pononbHas u nepneHankynspHas
HamarHM4eHHoOCTU. BnnsHue pagnodactoTHoro nmnynbca. CnvH-peleToyHas penakcaums.
CnuH-cnnHoBas penakcauuns. HeooHOPOAHbIE MArHUTHbBIE MONS.
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8 VamepeHue penakcaummn. CnekTpoMeTp ¢ UMMYNbCHbIM HacblweHneM. Cnaa cBo6o4HOM MHOYKLMK
(CCW). MpeobpazosaHne dypbe ans CCN. HekorepeHTHbI MMMYNbCHbIA CNEKTPOMETP.
KorepeHTHbI nMMynbCHbI cnekTpoMeTp. CnekTpomeTp ¢ npeobpasosaHnem dypbe.

9 CnuHoBoe axo. [MocnenosaTtenbHOCTbL XaHa. ViamepeHune cnuH-cnnHoBOM penakcaunn. smeperHne
CMVH-PELWEeTOYHON penakcaunn.

10 CtpoeHune atoma. Tepmsbl. [Npasnno XyHaa. Mynstunnetol. @opmyna JlaHoe. Onektpuyeckoe
Kpuctannuyeckoe none. Cdhepunyeckne pyHKLMM N cdoeprnyeckmne onepartopsl. Knaccudgpmkaums
BartaHabe onsi napaMarHUTHbIX LIEHTPOB.

11 OkBuBaneHTHble onepatopbl CtuBeHca. CNMHOBBIA raMUbTOHWAH. TOHKasa CTPYKTypa CNekTpoB
OlP. CeepxToHkas cTpyktypa crnektpos II1P. CynepceepxToHkas (nuraHgHas) CTpykTypa
cnekTpos II1P.

12 CnuH-peletoyHas penakcaums. BocctaHoBneHne npoaofibHON HamarHM4eHHOCTI.
OneKTpoMarHNUTHoe nanyvyeHune (Teopus drHwTerHa) (MpyuHumn). MexaHnam Banepa (npuHumn).
[MpsiMon npouecc penakcaunn. PamaHoBCkuiA (ABYXJDOHHOHBIN) NpoLecc penakcaumnu.
TeMmnepatypHble 3aBMCUMOCTM BPEMEH CMNH-PELWETOYHOM penakcaunm B 06nacTsx HASKNX U
BbICOKWX TemrepaTtyp AJ18 paMMaHOBCKOro npouecca.

13 Penakcaums yepes Mooynaumio anekTpmu4eckKoro Kpuctananieckoro nons (npuHumn). MNpamon n
pPaMMaHOBCKUI (OBYX(POHHOHbIV) NpOLECC penakcauumn Yepes MooynsiLmio aneKTpu4eckoro
Kpuctannuyeckoro nons. TemnepaTypHble 3aBUCMMOCTU BPEMEH CMUH-PELIETOYHON penakcaumm ans
KpamMepCcoBbIX, HEKPaMepCOBbIX MOHOB U MYNbTENNETOB.

14 SlpepHas cnvH-pelleTodHas penakcauus. Penakcauns Yepes napamarHuTHble NpuMecH.
CnunHoBas omdpdysuns. SaepHas KBaapynonbHas CrvH-peleToYHas penakcaumsi.

15 BaaumopencTene saep v anekKTpoHOB B atome. Xummnyeckun casur. AMP BbICOKOro paspeLeHuns.
KocseHHOe aaepHoe CnnH-cnnHoBOoe B3anMogaencTeme. Casur Hamra.

16 S nepHbli KBAAPYNONbHbIA Pe30HaHC. YPOBHU SHEPrunid Npu KBaapynofbHOM pacluenyieHunu,
cnyyan cnaboro 1 CUIbLHOro MarHUTHbIX Noner. CnekTp nopowka. AMP B aHTUeppoMarHeTmkax

17 MarHnTHO pe3oHaHCHble MeTOdbl B BELWECTBAX B PasnnyHbIX arperatHbix cocTosHuax. OMNP B
razax. IMP B razax. 3P n AMP B xungkoctax. YcpeaHeHne CnekTpoB ABUXEHNEM MONEKY.
Vicnonb3oBaHue ycpenHeHus crnekTpos asmxeHnem B AMP BbicOKOro paspeleHus.

18 IaMepeHune ckopocTn NoToka Xnakoctn . Auddpysns B XnaokocTu.

19 MarHnTHO-pe3oHaHCHbIe MeTOAbI B Kpuctannax. Yrnoeble 3aBUCMOCTU. 3aBUCMMOCTb CNEKTPOB
OlNP ot nokanbHon cummeTpun. IameHeHne crnektpos IMNP npu gasosbix nepexonax. Pasosble
nepexonbl MEPBOro 1 BTOPOro poga v nx BnusHue Ha cnektpbl INP. ekt AHa-Tennepa.

20 MarHuTHO pe3oHaHCHble MeToabl B MegmunHe. AMP B MmeguumHe. Tunbl ICNONb3yeMblX S4ep.
Tomorpadpus. ConeHong. Wnmmnpyowme katywku. ['pagneHTHble katywkn. PY kaTywku. MprHumnb
BblAENEHNS HyXHbIX obnacTer B Tomorpadgoumn. dopmmnpoBaHue cnost B Tomorpadomm.

21 YactotHoe pnetektupoBaHune. Pa3oBoe aetektupoaHue. NpeobpasoaHme Pypbe B
NOCTPOEHNN ABYXMEPHOW KapTUHBbI. VIcnonb3oBaHne Cnoes Ass NOCTPOEHMS TPEXMEPHON KapTUHBbI.

22 ObpasoBaHne LEHTPOB C NOKaNbHOW KoMneHcaumein 3apsaa. ObpasoBaHne LEHTPOB C
HenokanbHO KoMneHcaumen 3apsaa. LleHTpbl okpacku B kpuctannax. SMMP B 06ny4eHHOM
BelwecTBe. 3aBMCKMMOCTb KONMYECTBA LIEHTPOB OT [03bl 006ny4eHns. PekombuHaums. SHeprus
aKkTMBaumMmn. 3aBUCUMOCTb CKOPOCTUN pekoMbuHaLmMm OT TeMnepaTtypbl, 3aKoH AppeHuyca.
HapacTaHue konnyectsa LEHTPOB Noa fencTemeM obnyyeHms npy pekombrHauun. Onpenenenne
L03bl 06Ny4eHms.

23 OnpepneneHne KonnyecTsa napamarHUTHbIX LEHTPOB. BblumcneHne konnyectsa napamarHuTHbIX
LLEHTPOB MO NU3BECTHbIM XapakTepucTkam crnekTpomeTpa (ocobeHHocTH). BbluncneHune konuyecTea
napamMarH1THbIX LLEHTPOB METOAOM CPaBHEHMS C 0TKanMbpoBaHHbIM 06pa3LoM. Tunbl BEWECTB
NPUMEHSIEMBIX B Ka4ECTBE KannbpoBaHHbIX 06pasLoB.

24 Knaccundpukaums ueHTpos okpacku. F,U,V -ueHtpbl okpacku. VF, Vi, n H ueHTpbl okpacku.

7.1. OcHOBHas nuTeparypa:

Kypc obweit domaunkn, KH. 5. KBaHToBas ontuka. ATomHas counsnka. Pusmka tBepporo tena. duauka
aTOMHOro sapa v anemeHTapHbix Yactuu, Caeenves, Vropb Bnagummnposwny, 2005r.
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OCHOBbI TEOPMM CMEKTPOB SNEKTPOHHOIO NapaMarHUTHOro pe3oHaHca B kpuctannax, 3apunos,
Makcyt MyxameTt3sHosu4, 2009r.

MarHuTHbI pe3oHaHc B Xxumnn 1 MeguuunHe, GpunmaH, Pan;BonbiHkuH, B. A., 2009r.

4. OnekTPOoHHble Npnbopsbl 1 ycTpoicTea: Y4ebHuk / @.A. TkaveHko. - M.: MIH®PA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-004658-7 http://znanium.com/catalog.php?bookinfo=209952

5. Metoanyeckoe nocobue "HacTpoiika cnektpometpa X-ananasoHa goupmbel Bpykep cepun Elexsys
n n3meperune cnektpos AP B ctaunoHapHom pexume" / H0.C. KyTtbuH, [.B. MamuH, C.B.
OpnuHcknid, H.W. Cnnknn // 2014. aneKTpOHHbIN 06pasoBaTenbHblil pecypc
http://gmamin.kpfu.ru/MRpract/X_band_CW.pdf

6. MeTtoaunyeckoe nocobue "Mcrnonb3oBaHne nporpamMmmHoro moayns EasySpin B aHannse cnektpos
MarHuTHOro peaoHaHca" / I'.B. Mamun, C.B. OpnuHckuid, H.W. CnnknH, N.H. Cybauesa, P.B.
FOcynos // 2014. aneKkTpoHHbI 06pasoBaTenbHbIin pecypc
http://gmamin.kpfu.ru/MRpract/easyspin.pdf
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7.3. UHTEepHeT-pecypcChbl:

Ilexumn B anekTpoHHOM dpopmare - http://www.gmamin.kpfu.ru

lMownckoBasg cuctema Scopus - http:// www.scopus.com/home.url

Cairt nspatens Elsevier - http://elsevierscience.ru/

LleHTp konnekTmBHOro nonb3osaHus KMNa®Y - http://www.kpfu.ru/main_page?p_sub=11446
OnekTpoHHbIV XypHan Physical Review B - http:/prb.aps.org/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve gncumnnnmHbl "OCHOBbI MarHUTHOIO pe3oHaHca" npeanonaraeT NCNob30BaHne
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

NabopaTopHbIil BbIMMCANTENBHbIA KOMMneke Easyspin Ha ocHoBe Matlab.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011800.62 "Paanoduamka” n npodounto noarotoBkn Pusnka MarHUTHbIX SBNEHNIA .
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