Mporpamma ancumnanHbl "OCHOBBI TEOPUK CNEKTPOB 9NEKTPOHHOrO MarHuTHoro peaoHaHca"; 03.03.03 Paguodmaunka; LOUEHT, K. H.
(noueHT) OpnuHckuin C.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

*-!-““ 'I'E-'G"-Fp

M KQY

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppOBOVI noganncero

I'Iporpamma ANCUUMNINHDbI
OcHOBbI TEOPUKM CNEKTPOB 3NEKTPOHHOIr0 MarHUTHOro pesoHaHca b1.B.11B.10

Hanpasnenue nogrotosku: 03.03.03 - Pannoduamnka
Mpodomnb NOAroToBKN: PU3MKA MArHUTHLIX ABAEHWN
KBanundvkauus BeinyckHuKa: bakanasp

dopma 0by4eHns: o4HOE

SA3blk 00y4eHMS: pyccKuin

AsTtop(bl):

OpnuHckun C.b.

PeueH3eHT(bl):

MamuH I".B.

COIMACOBAHO:

3asenyowunii(as) kagpenpoin: Tarnpos M. C.

lMpoTtokon 3acenaHusa kagoenpbl No or" " 201_r
YyebHo-MeToan4eckas komuccums NHCTuTyTa o|o|/|3vn<v|:

MpoTokon 3acenaHnsa YMK No or" 201 _r

PeructpaunoHHbin No 645717
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 645717 BEE YH H

AR 5 AN LM O



Mporpamma ancumnanHbl "OCHOBBI TEOPUK CNEKTPOB 9NEKTPOHHOrO MarHuTHoro peaoHaHca"; 03.03.03 Paguodmaunka; LOUEHT, K. H.
(noueHT) OpnuHckuin C.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 645717 5AE
CtpaHnua 2 ns 14. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnanHbl "OCHOBBI TEOPUK CNEKTPOB 9NEKTPOHHOrO MarHuTHoro peaoHaHca"; 03.03.03 Paguodmaunka; LOUEHT, K. H.
(noueHT) OpnuHckuin C.B.

Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. (aoueHT) OpnuHcknii C.b. Kadenpa
KBAHTOBOW 3MEKTPOHUKN 1 pagnocnekTpockonumn OTaeneHne paanogomsnkm 1 MHOOPMaLMOHHbIX
cuctem , Sergei.Orlinskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OcHoBHo Lenbto Kypca "OCHOBbI TEOPUN CNEKTPOB 3NEKTPOHHOIO NapamMarHUTHOro pe3oHaHca "
ABNSETCH faTb CTyOAEeHTaM 3HaHWUS O MPUMEHEHUMN SNEKTPOHHOIO NapamMarHMTHOro pe3oHaHca ons
peweHns akTyanbHbIX 3a4a4 Hayku, MPOMbIWIEHHOCTU U NPaKTUYECKON MeauUnHbL. [na noCcTuxXeHns
3TOW uenu ctyoeHTam Tpebyetcs gaTb 3HaHWA 0 NpuHumnax IMP, o BNMSIHUM CTPYKTYpPbl BEWecTBa
Ha CNEeKTPbl N penakcaunoHHbIE XapakTEPUCTUKN MarHUTHOro pe3oHaHca. NpueoaaTtcsa npumepsl
NPUMEHEHUS MONYYEHHbIX CTYAEHTaMM 3HAHUIA ONS N3YYEHUS CTPYKTYPbl TBEPAbIX TEM, XUMUYECKUX
coefuHeHunn, buoMe anLMHCKNX 0O bEKTOB.

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

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.[B.10 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnnmHa "OCcHOBbI TEOPUN CMEKTPOB 3NIEKTPOHHOrO NapaMarHUTHOro pe3oHaHca " OTHOCUTCS K
npocpbeccrmoHanbHoMy uukny. OHa MeeT Kak (pyHOaMeHTanbHoe, Tak U NpUknagHoe 3HavyeHne B
CUCTEME paamnogU3nNYeckoro obpasosaHms.

oTa gMcumnnmHa ces3aHa co cneayoumnMm gucumninHamm: matepmnanoseneHume,
KpucTtannorpadgus, KBaHToOBas MexaHuka, OCHOBbl TEOPUN KOﬂe6aHl/|I7I, TeopeTnveckasa MexaHuka.

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNETeHL MU
OK-1 - - -
n HOCTbIO K FPaMOTHOW MUCbMEHHOWM U YCTHOM
KOMreTeHuun) y Py
CNOCOBHOCTBLIO CAMOCTOATENBHO NPUOBPETATh HOBbLIE 3HAHNS,
NCNONb3ys COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
OK-10 NHGOPMAaUMNOHHbBIE TEXHONOTM - BOMbLLYO POSb B Kypce
(0bLweKynbTypHbIE "OCHOBbI TEOPUM CNEKTPOB SNEKTPOHHOIO NapamMarHUTHOro
KOMneTeHuunn) pe3oHaHca" urpaet camocToaTenbHas pabota no UlyyYeHnto
Teopun IIP, a Takxe caMoTeCTMPOBaHNE CTYLEHTOB C
MNCMONb30BaHNEM COBPEMEHHbLIX MHTEPHET-TEXHONOM I
CNOCOBHOCTBIO K MPaBUIbHOMY MCMO/Ib30BaHMIO 06WEeHay4HOn 1
OK-12 crneunanbHoOn TepMmHonorum - B kypce "OCHOBbI TEOPUM
(0blWeKynbTypHbIe CNEeKTPOB 3M1EeKTPOHHOro NapaMarHUTHOro pes3oHaHca"
KOMMNeTeHU M) 06 bsicHsieTcs 60MblOoe KONMYECTBO 0OLWEHAYHHbIX 1
crneumanbHbIX TEPMUHOB, OTHOCAWMXCS K Teopun ISP
OK'3 6 6 -
(OBLLEKYNbTYPHbIE CNOCOBHOCTLIO K NOCTAHOBKE Lienu 1 Bbibopy nyTei ee
KOMMETEHLINN) OOCTUXEHNS, HACTONYMBOCTb B AOCTUXEHUN LIENM
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Mporpamma ancumnanHbl "OCHOBBI TEOPUK CNEKTPOB 9NEKTPOHHOrO MarHuTHoro peaoHaHca"; 03.03.03 Paguodmaunka; LOUEHT, K. H.

(noueHT) OpnuHckuin C.B.

Wincpp komnerenuym npwoGpePE:::ag(ﬁgngTeHum
CNOCOBHOCTBIO KPUTUYECKM NEPEOCMBICNBATDL HAKOMEHHbIN
OMbIT, UBMEHSATb NPY HEOOXOANUMOCTM NPOOUNL CBOEW
OK-4 NpogecCcrMoHanbHOM AeaTenbHocTu - B Kypce "OCHOBbI Teopun
(0BLweKkynbTypHbIE CMEeKTPOB 3NEKTPOHHOro napamarHMTHOro pesoHaHca"
KOMNeTeHLmm) MOCTOSAHHO CPaBHUBAIOTCS TEOPUS N HOBblE
aKCnepuMeHTanbHbIe AaHHble - Nobyxaas CTyAeHTOB
KPUTUYECKN NEePEOCMbICINBATb HAKOMNEHHbIV ONbIT
cnocobHOCTbIO paboTaTb CAMOCTOATENbHO U B KONNEKTUBE,
CNoCOBHOCTb K KyNbType coumanbHbIX OTHOWEHWI - B Kypce
"OCHOBbI TEOPUUN CMEKTPOB NEKTPOHHOIO NapaMarHUTHOro
OK-6 pe3oHaHca" NpMBOANTCA BapuaHTbl NPUMEHEHUS Kypca B
6yaywei npodeccrmoHanbHol nesatenbHoctT. Kpome atoro
(0bLwekynbTypHbIE 606 v
KOMMETEHLM) Kypc siBnsietcs 0boblueHnem n cuctematmsauvei paHee
MONYYEHHbIX 3HAHWI, YTO MO3BONSET CTYAEHTY BbICTPOUTb
bonee LenbHyl0 PU3NYECKYIO KapTHY Mypa. BoinonHeHve
CaMOCTOSTENbHOM paboTbl CTUMYNMPYET K NPOECCUOHANBHOMY
camopasBsuTuio
CNOCOBHOCTbIO K OBNaAeHNto 6a30BbIMM 3HAHMSMMU B 06nactu
MaTeMaTukn U eCTECTBEHHbIX HayK, NX NCNONb30BaHUIO B
OK-8 npodeccrmoHanbHOM oeaTenbHoCcTu - Kypc "OCHOBbI Teopum
(0BLwekynbTypHbIE CMEKTPOB 3NEeKTPOHHOro NapamMarHMTHOro pesoHaHca"
KOMNeTeHLmm) COLEPXNT OCHOBbI MaTEMATUYECKOro annapara, no3sossoLWero
aHanmaupoBaTb pr3nYeckue, XmMmnieckme n bronormyeckne
napamarHnTHbIe CUCTEMbI
MK-1 CMOCOOHOCTbIO NCNOMb30BaTh 6a30Bble TEOPETUYECKNE 3HAHNS
(npodpeccunoHanbHbie (B TOM yncne No gucuMnInHam npounmaaumm) ons peweHns
KOMNeTeHLmm) npodpeccroHanbHbIX 3ana4
CNOCOBHOCTBIO K MOArOTOBKE LOKYMEHTALMN Ha NpoBeaeHNe
MK-12 Hay4HO-MccnenoBartenbckolr paboTbl (CMeT, 3a8BOK Ha
(NDOKIECCHOHATbHbIE mMaTepuansl, o6ﬁpyﬂosaHme, TPYOOBbIX LOrOBOPOB), a TakXe
KOMMETEHLINM) novcky B cetn VIHTepHeT matepuanbHO-TEXHUYECKNX U
MHCPOPMALIMOHHBIX PECYpCcoB ans obecneyeHns
Hay4HO-MccnenoBaTenbckon paboTbl
k-6 CMOCOBHOCTBIO K MPOPECCHOHaNbHOM BUTMIO 1
(MpocheccroHansHele camMopasBuTuio B o%ncapcm SOOI 1t o
KOMMeTeHLMN) P paonodonU3nKn N 3NEKTPOHNKN
MNnK-8
(npodpbeccuoHanbHbie CNOCOBHOCTBIO BHEAPATL FOTOBbIE Hay4YHble pa3paboTku
KOMNeTeHLmm)

B pe3ynbTate 0OCBOEHNA ONCUNMITINHDBI CTYOEHT:

1. DONXEH 3HaThb:

noteHunan Kpuctaminyeckoro nonda u B3aMMOLENCTBUAX BHYTPW aTOMa, OTBETCTBEHHbIX 3a CNEKTPbI

or1P.
2. DONTXEH yMeTb:

NHTepnpeTnpoBaTtb cnekTpbl AP, MarHNTHbIE CBONCTBA NPUMECHbBIX NOHOB

3. 0ONXEeH BnageThb:

MeToaukamu CMHOBOIO raMUibTOHMAHAa, pacyeTaMmn TOHKOW, CBEPXTOHKOMN 1 CyNnepCBEPXTOHKOM

cTpykTyp 9INP

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma ancumnanHbl "OCHOBBI TEOPUK CNEKTPOB 9NEKTPOHHOrO MarHuTHoro peaoHaHca"; 03.03.03 Paguodmaunka; LOUEHT, K. H.
(noueHT) OpnuHckuin C.B.

K oBnapeBaHnio OCHOBHbIMM METOAAMU KBAHTOBOW Paanogon3nki

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoemMKoCTb ANCLUMMNANHBI COCTaBNSIeT 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 8 cemecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens UX TPYA0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOns
MpakTuyeckmellaboparopHbie

3aHATUA paborbl

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekuunn

Tema 1. KpaTtkunii 0630p

Teopun atoma.

1 MNpnbnuxeHune 8 1 4 0 0
LeHTPanbHOro nons

TepMbl.CnnH-opbuTancHOe

B3aMMoOencTBeue.

Tema 2. PacuwenneHve
TepMoB HayyHbil
2. |BHyTpuKpuctannnyeckn 8 2-6 10 0 0 noknan
SNEKTPUYECKMM MNOJEM
pasHo CUMMETPUN.

Tema 3. BbiBOog
CMNVHOBOTrO
raMmnbTOHMAaHA B
. 7 4
3 cnyyae 8 0 0
HEBbIPOXAEHHOIO
opb1TanbHOro YPOoBHSI.

Tema 4. BoiBog
CMWHOBOI0O
raMunbTOHMaHa B
cnyyae BbIPOXAEHHOro
opbuTanbHoOro
COCTOSIHUSI.

Tema 5. To4Hble
pelweHns CIMHOBOro Hay4HbIi
5. [ramMmunbTOHMAaHa: TOHKas 8 9 4 2 0 aoknan
CTPYyKTypa crnektpa
SMP.

Hay4Hbin
noknan

Hay4Hbin
noknan

HayyHbin
8 8 4 2 0 noknapg,
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(noueHT) OpnuHckuin C.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen WX TPYA0EMKOCTb
NI Bucanned Cemecrpreerpa (e uaca T anponn
Nekumu MpakTnyecknellaboparopHbie
3aHATUA paﬁoTbI

Tema 6. To4HbIE

peleHns CNnHOoBOro Hayu4Hbiin
6. [raMunbTOHMaHa: 8 10 4 2 0 noknan

CBEpPXTOHKasa CTpyKTypa

cnekTpa 3P

Tema 7. PeweHue

CMMHOBOrO

ramMmunbTOHMaHa B Hayu4Hbiin
7. |cnyyae CUnbHOro 8 11 4 2 0 aoknan

MarHUTHOro Mons:
TOHKas CTPyKTypa

cnekTtpa IlP.

Tema 8. PelweHune

CMNWHOBOro Hay4HbIi
8. raMmnnbTOHMAHA B 8 12 4 0 0 aoknan

cnyyae cnaboro
MarHWTHOrO Monsi.

Tema 9.
"3anpeleHHble" Hay4Hbin
9. |nepexonbl: TOHKas 8 13 4 0 0 noknan
CTPYKTypa crekTpa
olP.

Tema 10.
"3anpeleHHble" Hay4Hbin
10.|nepexonbl: cBEepxXTOHKasa| 8 14 4 0 0 noknan
CTPyKTypa crekTpa
or1P.

Tema 11. Hayu4Hbiin
11.|CnekTpockonus 3P 8 15 4 0 0 noknang
kBaptetal .

Tema 12.

NoeHtugpukaums
cnektpos Il1P.

12'ch03|/|9| U 8 16 4 2 0

HabnoaeHus (3d ,4f -

NOHbI.)

Tema . NToroeas
doopma KOHTpons

NToro 54 10 0

KoHTponbHas
paboTta

Ok3ameH

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. Kpatkun 0630p Teopum atoma. NMpubnmxeHne LeHTpanbHOro nons
TepMbl.CnuH-opbuTansHoe B3aumoaencrame.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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Mporpamma ancumnanHbl "OCHOBBI TEOPUK CNEKTPOB 9NEKTPOHHOrO MarHuTHoro peaoHaHca"; 03.03.03 Paguodmaunka; LOUEHT, K. H.
(noueHT) OpnuHckuin C.B.

Laetcs npeactaeneHne 06 oTKpbITMAX, NpeawecTsyowmx IMP. MpocTpaHCTBEHHOE KBAHTOBaHUE
cnuHoB (ltepH n N'epnax). KeaHTOBble Nepexoabl MeXAy MarHUTHbIMU MOOYPOBHAMY MO BIUSHUEM
PaBHOBECHOMO N3Ny4YeHns (SNHWTeH n 9peHdecT). OCHOBbI KBAHTOBOW TEOPUN NapamarHUTHOW
penakcauuu B TBepAbIx Tenax (Bannep). ducnepcus n Hepe3oHaHCHOE nornoweHne pagmoBosiH
napamarHeTMkamn, HaxXoA4SIWMXCS B MOCTOSSHHOM MarHUTHOM rone ( FopTep). 5. Pe3oHaHCcHoe
nornoweHe PaanoBosH B MONEKYNSIPHBIX Nyykax (Pabw).

Tema 2. PacwienneHne TepMOB BHYTPUKPUCTAIMYECKUM INEKTPUYECKUM NOJIEM pa3HON
CUMMETPUMN.

nekumoHHoe 3aHsiTne (10 yaca(os)):

JaeTtca BbipaxeHns napaMeTpoB CINHOBOrO raMuibToHNaHa ans noHa Cr ,HaxoOsawerocs B LEHTpe
okTasgpa Z napannenbHo C. HanTu BbipaxXeHns napaMeTpoB CIMHOBOIO raMuibTOHNMaHa ans noHa
Cr , Haxopswerocs B UeHTpe oktasapa Z napannenbHo C. Haitn BenuunHy g - goaktopa noHa Co ,
Haxogswerocs B LeHTpe okTasgpa Z napannenbHo C. Hantn BbipaxeHns napaMeTpoB CMMHOBOMO
ramunbToHMaHa noHa Co , Haxoasiwerocs B LeHTpe Kyba Z napannenbHo C. Haittn paclenneHue
cobcTBeHHbIe doyHKUMK F- Tepma B anekTpuyeckom none Kybudeckoi cummetpun Z napannenbHo C.

Tema 3. BbiBOA, CNMMHOBOrO raMWIbTOHUaHa B C/lyyae HeBbIPOXAEHHOro OpouTanbHOro
YPOBHS.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

BblBOANTCS CNMHOBBIA raMUNbTOHMAH B Clly4ae HEBbIPOXAEHHOro opbuTanbHOro yposHs. [laetcs
BbIBOJ BblpaXXeHWs CMMHOBOro raMunbToHMaHa ans noHa Ni ,Haxogsiwerocs B LeHTpe kyba Z
napannensHo C.

Tema 4. BoiBOo4 CMMHOBOrO raMuibTOHWaHa B c/lyyae BbIpOXAEeHHOro opoburanbHOro
COCTOSIHUSA.

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

BblBOAUTCS CMVMHOBLIA raMUIbTOHWAH B CNyYae HEBbIPOXAEHHOro opbuTanbHOro ypoBHs. [laetcs
BbIBOZ, BblpaXX€eHMS napameTpoB CMMHOBOrO raMnnbTOHMaHa o5 noHa Ti , HaxoaawWwerocs B LEHTpe
TeTpasgpa Z napannensHo C.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

BblBOA CMMHOBOrO raMmMnbTOHWAHA B Cly4Yae BblPOXAEHHOrO OpbUTanbHOro COCTOSIHUS ANt MOHOB
Cr2+, Yb3+.

Tema 5. TouHble pewleHUsi CMMHOBOrO raMuiIbTOHUaHa: TOHKas CTpyKTypa cnektpa JIP.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

JlaloTcs OCHOBHbIE MOHATMA KpUcTananyeckoro nong. NMprneBoasaTcs TOYHbIE PeWeHns CNHOBOro
ramunbTOHMaHa: ToHkas cTpykTypa cnektpa SlMP. [laeTcs BbiBOA BbipaXeHMe napamMeTpos
CAMHOBOro raMnnbToOHMaHa ans noHa Cu , HaXo4AWErocs B LLEHTPE OKTasapa UCKaXeHHOoro Boosb
ocn C .

npaKkTudeckoe 3aHsitne (2 yaca(os)):

BbiBog ypoBHeit aHeprun Ni2+ B cnyyae Kybruyeckoin CMMMETPUMN KPUCTaNINYecKoro nons

Tema 6. TouyHble peLLeHUss CNMMHOBOro raMUIbTOHMaHa: CBePXTOHKas CTpykTypa crniektpa IMNP
JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

JatoTcst OCHOBHblE OMNpeaeneHunst CBepXToHKas CTpykTypa cnekTpoB SIMP. O6bACHSATCS NPUYKHBI
NOSIBNEHNS B TOHKOW CTPYKType cnektpa IlP " 3anpeweHHbIX" NMHUIA.

npakTnyeckoe 3aHsitne (2 4aca(os)):
BbiBoa ypoBHeii aHeprum Ni2+ B cnydae poMbUHecKoin CUMMETPUM KPUCTaNIMYeCKOro nons

Tema 7. PelueHue CNMMHOBOIro raMMnbTOHUaHa B Clly4ae CUIbHOro MarHUTHOrO NMoJsA: TOHKas
CTpyKTypa cnekrtpa 3lP.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Pasbupatotcs MeToapbl pelweHns CNMHOBOrO raMnnbTOHNAHA B CNyYae CUIbHOMO MarHUTHOrO Nons
LNS TOHKOWN CTPYKTYypbl cnekTpoB SINP. O6bACHATCS NPUYNHBI NOSIBNIEHNS B CBEPXTOHKOW
cTpykType cnekTpa ISP "3anpeweHHbIX" TMHUA.

npakTnyeckoe 3aHsitne (2 4aca(os)):
BblBOL YpOBHEN 3HEPrnn CBEPXTOHKOM CTPYKTYpbl Ni2+
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Tema 8. PeLleHue CNMHOBOro raMuibTOHUaHa B c/lyyae cnaboro MarHMTHOro Nons.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Pas3bupatotcst MeTobl pelweHnst CMHOBOro raMuiibTOHMaHa B cinyyae B cnydae cnaboro MarHUTHOMO
nons. MpuBoaunTcs pelweHne 3anaym bperita - Pabu.

Tema 9. "3anpeleHHble” nepexoabl: TOHKasa CTpykTypa cnekrpa 3I1P.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Haetca onpegeneHne "3anpeleHHbiM" nepexonam. [1atoTcs OCHOBHbIE METO bl OnpeaeneHns
WHTEHCUBHOCTM NHWIA. MNpuBoautcs peweHne obobweHHyto 3aaady bpeiita - Pabw.

Tema 10. "3anpelLeHHble” nepexoabl: CBEPXTOHKasa CTPyKTypa cnektpa SIP.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JlaroTcsa OCHOBHbIE METOObI ONPEeaeneHNst MIHTEHCUBHOCTU NIMHNIA CBEPXTOHKOW CTPYKTYPbI.
Pasbupaetcsa npumep: noH Mn2+ B None HU3KON CUMMETPUN.

Tema 11. Cnektpockonusa IlP keapteTta I .
neKumnoHHoe 3aHsitTne (4 yaca(os)):

Haxoautcs BbipaxeHne napaMeTpoB CMMHOBOMO raMuibTOHMaHa ans noHa Ti, Haxoaswerocs B
LeHTpe Kyba Z napannenbHo C .

Tema 12. UpneHTudpumkaums cnektpos IMP. Ycnosus ux HabnopeHus (3d ,4f - MOHbI.)
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

HaxoonTtcs ypoBHM SHEpruu, BONHOBbIE OYHKUUN NOHA € S = 5/2, HaxoaswWwerocs B aNeKTpu4eckom
none Kybuyeckoin cummeTpum npu H napannensHo Z, X,Y.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
KoHTponbHas pabota

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;ﬁggﬂn
AducumnnuHel pcemecrpa pabortbl (B yacax) a60TbI
CTYOEHTOB P
Tema 1. Kpatkunii 0630p
Teopun atoma. [MpocTpaHcTBEHHDE
Mpubnuxexune KBaHTOBaHWe o
1.
LieHTpanbHOro nons 8 1 cnvHoB (lWTepH n 4 HaytHbIn Aoknan
TepMbl.CnuH-opbuTanbHpe "epnax).
B3aMMOOencTBMe.
KBaHTOBbIE
nepexonbl
Tema 2. PacwenneHne MEXAY
TepMoB MarHUTHbIMMK
2. |BHyTpukpuctannmyeckuy 8 2-6 ﬂgﬁyfnomBﬂH:xeMM 4 Hay4HbIA Ooknan
9NEeKTPUYECKNM MONEM ABHOBECHOO
pasHo CUMMETPUN. P
N3ny4yeHns
(OMHWTENH n
ope
Tema 3. BoiBog 83%12%30%
CMWUHOBOrO TeonUM
ramunbToHMaHa B P o o
3. cnyyae 8 7 napamarHMTHowm 4 Hay4HbIA Ooknag
HEBbIPOXOEHHOro Eseggﬁi&u:éﬁ:x
nTanbHor BHS.
OpGUTankHOro ypo (Bannep).
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Oucnepcusa n
Tema 4. BoiBoa Hepe3oHaHCcHoe
CMNHOBOrO nornoweHne
raMmunbTOHMaHa B paanoBONH o
4. cny4yae BblpOXOEHHOro 8 8 napamarHeTtumkami, 4 HayHbI foknaq
opbutanbHoro HaxoOswWwmxcs B
COCTOSIHUS. NOCTOSIHHOM
MarHMTHOM n
Tema 5. TouHble Pe3oHaHcHoe
peLweHns CrnMHOBOro nornoweHne
5. [raMnnbTOHWAaHa: ToHKas 8 9 panvoBOJH B 4 Hay4HbI goknag
CTPyKTypa crekTpa MONEKYNSAPHBbIX
onP. nyuykax (Pabw).
Tema 6. To4HbIE
peweHns CrnMHOBOro
6. [raMnnbTOHWaHa: 8 10 M:fergsge%l 4 Hay4HbI Ooknang
CBEpPXTOHKas CTpyKTypa
cnekTpa 3P
Tema 7. PeweHne
CMNHOBOIO
raMmunbTOHMaHa B
7. |cnyy4ae cunbHoro 8 11 J?gneﬁ:ggpbl 4 Hay4HbIA OoKnan
MarHUTHOro rnons:
TOHKas CTpyKTypa
cnekTtpa 9lP.
Onpepenute, Ha
Kakom
Tema 8. PeweHne paccTosiHUn OT
CMNHOBOrO agpa c
8. [ramMunbTOHMaHa B 8 12 |Hanbonbluein 4 Hay4HbI Ooknag,
cnyyae cnaboro BEPOATHOCTbIO
MarHMTHOro Nons. MOXHO
0bHapyXuTtb
9NEKTPOH B aTOM
Onpegnenute
noteHuman
Tema 9. 9NEeKTPN4ecKoro
"3anpelleHHble" nons ons
9. |nepexonbl: TOHKas 8 13 |0oCHOBHOrO 4 Hay4YHbI goknag
CTPYKTYypa cnekTpa COCTOSIHUS
aMP. aToma Bogopoaa
Ha pasnnyHbIX
paccTos
Tema 10. Onpepenute
"3anpeleHHble" MNOTHOCTb
10.|nepexonbl: CBEPXTOHKasa| 8 14  |cocTosHMA ons 4 Hay4HbIA Ooknan
CTPYKTypa cnekTpa aToma sogopona
ol1P. Ha a4py.
Tema 11. NnoAroToBka K
11.|Cnektpockonus 3I1NP 8 15  |[Hay4HOMY 4 Hay4HbIA ooknan
kBaptetal . noknany
WNtoro 44
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

JNeKUMOHHbIE 1 NPaKTUYECKMe 3aHSATUSI NMPOBOASITCA C UCMONb30BaHNEM MY/IbTUMEANAHOMO
KoMMekca, NO3BONSIOWEero HarnsaAHo nonyyatb CTyAeHTaM BCo He06X0aAMMY0 MHGIOPMALIMIO.
3aHsATUS NPOBOASATCS B MHTEPAKTMBHOM COOPME, NMO3BOSISIOWENA CTYAEHTaM Nlyywe ycBamBaTb
matepuan. B nekumsix yaeneHo 6onblioe BHUMaHWe pa3bopy KOHKPETHbIX CUTyauuii peanbHbIX
cnektpos AlMP B pa3nnyHbix BewecTBax. KayecTso obyyeHms LOCTUraeTCs 3a CHET UCMOMNb30BaHUS
cnenyrowmx goopM y4ebHoin paboTbl: nekumnn (MCronb3oBaHne NPobneMHbIX cuTyaunii, pasbop
KOHKPETHbIX CUTyauuii), caMocTosiTenibHas paboTa ctyaeHTa (BbiMONHEHNE MHAVBUOYANbHbIX
LOMAaLWHMX 3a0aHUI), KOHCYNbTaLWN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Kpatkun 0630p Teopum atoma. MpubnmxeHue LeHTpaNbHOro nons
TepMbl.CnuH-opbuTansHoe B3aumoaencreme.

Hay'-le||7| Ooknan , npuMepHbIe BOMPOCHI:

MpoBoamnTCs NpoBepka novncka ctyaeHTamm nHdopMaumm B cetn "MHTepHeT" 06 NpoCcTpaHCTBEHHOM
KBaHTOBaHWMM cnuHoB (LUTtepH n Mepnax). Mpuobpetaembie komneteHumm: OK-1,3,4,6,8,10,12,
K-1,6,8,12.

Tema 2. PacwienneHne TepMOB BHYTPUKPUCTANININYECKUM 3/IEKTPUYECKUM NoNieM pa3Hom
CMMMeTpUN.

Hay4HbI foKnag , NPUMEPHbIE BONPOCHI:

CTtyneHTaMm NnpoBOOUTCS pacyeT B nakeTe EasySpin pacwenneHns BHyTPUKPUCTanIN4eCckKnm
anekTpuyeckmm nonem MNMprnobpetaemble komneteHuun: OK-1,3,4,6,8,10,12, NK-1,6,8,12.

Tema 3. BbiBOA, CMUHOBOro raMusibTOHMaHa B cny4yae HeBbIpOXAeHHOro Op6VITaJ1bHOFO YPOBHS.

Hay4HbI foKNnag , NPUMEPHbIE BONPOCHI:

[MpoBoauMTCS NpoBepka noucka ctyaeHTamm nHgpopmauum B CeTN "MHTEPHET" KBAHTOBOW Teopun
napamarHUTHOWM penakcauuu B Teepabix Tenax (Bannep). CtyoeHTamun 3anncbiBatoT CAVHOBBIN
raMuUNbTOHWAH 3aaaHHON cummeTpun. MNpuobpetaemble komneteHummn: OK-1,3,4,6,8,10,12,
K-1,6,8,12.

Tema 4. BoiBo4 CMMHOBOrO raMuIbTOHWaHa B c/lyyae BblIpOXAEeHHOro opoburanbHOro
COCTOSIHUSA.

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

[MpoBoonTCS NpoBepka noucka cTyaeHTaMmm uHgopmaLmm B CeTn "MHTEpPHeT" 0 gucnepcun n
Hepe30HaHCHOM MOrfoWeHNM PaanoBOH NapamMarHeTukamm, HaxoASAWnXCS B NOCTOSAHHOM
marHuTHoM none ( Moptep). MNprnobpetaembie komneteHuun: OK-1,3,4,6,8,10,12, NK-1,6,8,12.

Tema 5. TouHble peLueHUs CMTMHOBOrO raMWIbTOHMaHa: TOHKas CTPyKTypa cnekTpa SMP.
Hay4HbIA 4OKNad , NPUMepHble BOMPOCHI:

[MpoBoamTCS NpoBepka noucka ctyaeHtTamm nHdpopmauumn B cetn "mHTepHeT" o0 Pe3soHaHCHOM
MOr/OWEHNN PaanoBONH B MONEKYNSPHbIX Nydkax (Pabu) CtyaeHTamMm NpoBOAMTCS pacyeT B NakeTe
EasySpin cnektpa 9INP noHos Cr3+ B none 3agaHHoi cummeTpun. Nprnobpetaemblie KOMNETEHLMN:
OK-1,3,4,6,8,10,12, IK-1,6,8,12.

Tema 6. TouyHble peLLeHUss CMMHOBOro raMUbTOHMaHa: CBEePXTOHKasa CTpyKTypa crnekTtpa IMNP
Hay4HbI Ooknan , NpUMepHble BOMpPOCHI:

[MpoBoamTCS NpoBepka noucka ctyaeHtTamm nHgpopmauum B CeTN "MHTEPHET" O MHOroYNeHax
Nareppa MpunobpeTtaemble komneteHuun: OK-1,3,4,6,8,10,12, NK-1,6,8,12.

Tema 7. PelueHue CMMHOBOIro raMMnbTOHUaHa B Clly4yae CU1IbHOro MarHMTHOrO NMoJs: TOHKas
CcTpykTypa cnektpa IlP.

Hay4HbI/i foKNnag , NPUMEPHbIE BONPOCHI:
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MpoBoauTCS NpoBepKa novcka cTyaeHTaMmn nHgoopmauum B cetn "nHTepHeT" 06 onepaTtopax
Nannaca Mpuobpetaemble komneteHumn: OK-1,3,4,6,8,10,12, INMK-1,6,8,12.

Tema 8. PelwleHue cnMHOBOro raMuibTOHMaHa B cny4ae cnaboro MarHATHOro NONs.
Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

MpoBoauTCS NpPoBEpPKa pacyeToB CTyAEHTaMN PacCTOSIHNUS OT sapa C Hambonblueil BepOsiTHOCTbIO
MOXHO 0OHapYXWTb SNEKTPOH B aToMe Boaopoaa B 1s 1 2p-coctosHusx MNpunobpeTtaemblie
komneteHumn: OK-1,3,4,6,8,10,12, IK-1,6,8,12.

Tema 9. "3anpeLLeHHble” nepexoabl: TOHKaa CTpykTypa cnekrpa Sl1P.
Hay4HbI JOKNnam4 , NpPUMepHbIe BOMPOChI:

MpoBoanTCs NPoBepKa pacyeToB CTyeHTaMu1 NoTeHuUmana anekTprMYecKoro nons s OCHOBHOIO
COCTOSIHMS aToMa BOA4opOoaa Ha pasnnyHbIX paccTosiHUsIX oT sapa. MNpuobpetaembie KOMMNETEHLINN:
OK-1,3,4,6,8,10,12, K-1,6,8,12.

Tema 10. "3anpelleHHble" nepexonbi: CBEpXTOHKaA CTPyKTypa cnektpa SIP.
Hay4HbIA OOKNa4 , NPMMEpPHbIE BOMPOCHI:

[MpoBoamMTCS NpoBepka pacyeToB CTyOEeHTaMU NAOTHOCTU COCTOSIHUIA SNEKTPOHA Ha aape aToMa
Bogopoaa. lNMprobpeTtaemble komneteHuun: OK-1,3,4,6,8,10,12, INK-1,6,8,12.

Tema 11. Cnektpockonusa AP kBaprteTta I .

Hay4HbI Ooknan , NPUMepHble BOMpPOCHI:

lMoarotoBka K KOHTPONbHOWK paboTe

Tema 12. UneHTudpmkaums cnektpos IMP. YcnoBust ux HabnoneHus (3d ,4f - MOHbI.)
Tema . UToroeasi popma KOHTpons

lMpumepHble BONPOCHI K 3K3aMeHy:
1. Victopus otkpbiTus 3P.

2. Haiitu BbipaxkeHuns napameTpoB CNMHOBOrO raMnnbToHMaHa ans noHa Cr ,Haxooswerocs B
ueHTpe oktasgpa Z ééC .

3. Haintu BbipaxeHus napameTpoB CAMHOBOrO raMnnbToOHMaHa ans noxHa Cr , Haxoaswerocs B
ueHTpe oktasgpa Z éé C

4. Haintn BennunHy g - cbaktopa noHa Co , Haxogsauwerocs B LeHTpe okTasgpa Z ééC

5. HainTn BbipaxeHus napameTpoB CAMHOBOMO raMmnbToHMaHa noHa Co , Haxoaswerocs B LEHTpe
Kyba Z ééC

6. HainTn pacwenneHne n cobcTBeHHblEe oyHKLUMM F- TepmMa B aneKTprMYecKkoM none Kybuny4eckoi
cummetpumn Z €€ C

7. HainTn BbipaxeHne cnnHOBOro ramunbtoHmaHa ansg noHa Ni ,Haxogserocs B LueHTpe kyba Z ééC

8. Haintn ypoBHM aHeprum, BONHOBbIE (PYHKLMM MOHA C S = 5/2, HAX04AWErocs B 9NEKTPUYECKOM
none kybunyeckor cummeTpum npu H ééZ, X,Y.

9. Haittn BbipaxeHne napameTpoB CMMHOBOro raMuibTOHMaHa ans noHa Ti, Haxooswerocs B
ueHTpe TeTpasgpa Z éé C

10. HainTn BbipaxeHne napamMeTpoB CNMHOBOrO raMunbToHMaHa ans noHa Ti, HaxoosWerocs B
LueHTpe kyba Z éé C .

11. HanTtu BbipaxeHune napameTpos CNMHOBOIo raMnnbToHnaHa ans noHa Cu , Haxoaawerocs B
LEeHTpe oKTasapa uckaxeHHoro snonb ocu C .

12. O6BSACHMTb MPUYUHBI NOSIBEHNS B TOHKOIN CTPYyKType cnekTpa SIP " 3anpeleHHbIX" NMHWIA.

13. O6BACHMTb NPUYUHBI NOSIBNEHNS B CBEPXTOHKOW CTPYKType crnekTpa SlMP "3anpeleHHbIX"
NNHWA.

14. PewnTb 3aaadvy bpeiita - Pabu.

15. PewnTb 0606wWweHHyto 3anady bpeita -Pabu

16. Mpwn Kaknx ycnosusix n novemy y noHa Fe HabnionaeTcst M30TPOMHLINA g - (0aKToOp paBHblii 4,27.
17. MNporpamma EasySpin

18. NpocTpaHcTBEHHOE KBaHTOBaHMe cnuHoB (LUTtepH n N'epnax).
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19. KBaHTOBbIE NEepexoabl MeXAy MarHUTHbIMU NOAYPOBHAMU NOA BANSHUEM PaBHOBECHOrO
N3ny4eHns (SNHWTENH N IpeHAEeCT).

20. OcHoBbl KBAHTOBOW TEOPUM NapamMarHNTHOM penakcauun B TBepablx Tenax (Bannep).

21. [lucnepcus n Hepe3oHaHCHOE MOrnoweHne PaamMoBoH NapamarHeTmkamm, HaxXoaSIWMXCs B
NOCTOSIHHOM MarHUTHOM rone ( NopTep).

22. Pe30HaHCHOE NornoueHne paamoBoH B MONEKYNSpHbIX nyydkax (Pabw).

23. MHoro4neHbl Jlareppa

24. Onepartopsl Jlannaca

25. lNpoBepunTb OPTOroHaNbHOCTb U HOPMUPOBKY 3TUX BOMHOBbIX (PYHKLIIA

26. Onpepnenute, Ha KaKOM PacCTOSiHMM OT sApa C Hanbonbluel BEPOSATHOCTbIO

MOXHO 0OHAPYXWTb SNEKTPOH B aTOMe BOAOPOAA B 1S 1 2p-COCTOSAHUSAX.

27. Onpegenvte NoOTeHUMan anekTpuy4ecKoro nons Ass OCHOBHOrO COCTOSIHUS aToMa BO4OpoAa Ha
pasnunyHbIX PacCTOSHMAX OT A4pa.

28. BblumcnuTb oTHOCUTENbHBIE BENUYMNHBI BeposTHOCTeN nepexonos ans Ni2+, MarHuTHoe none
nepneHaoukynspHoO TetTparoHanbHOM OCH.

29. MNpocuntatb NnoBopoT ans cnyqasa H//y

7.1. OcHoBHas nuTeparypa:

1. M.M.3apvnos OCHOBbI TEOPUN CNEKTPOB 3NIEKTPOHHOIO NapamMarHUTHOro pe3oHaHca B
Kpuctannax: Kypc nekumi. - KazaHb:KasaH.roc.yH-1, 2009

2. AToMHas gouanka. TeopeTmyeckmne OCHOBbI U nabopaTopHblil NpakTukyM: Yu. noc. / B.E.[Mpakos,
C.A.Mackeswuy 1 ap.; MNon o6bw,. pea. A.MN.Knuwerko. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. -
333c.: 60x90 1/16. - (Bbiclwee 06p.). () ISBN 978-5-16-004688-4, 800 ak3.
http://znanium.com/bookread.php?book=218015

3. Bpybnesckas I'. B. ®uauka. MNMpaktnkym: YuebHoe nocobue / I'.B. Bpybnesckas, N.A.
"loHu4apeHko, A.B. NnblowoHok. - M.: HAL UHdpa-M; MH.: HoB. 3HaHue, 2012. - 286 c.: un.; 60x90
1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-16-005340-0, 1200 aka.
http://www.znanium.com/bookread.php?book=252334

4. MuHbko, H. I. MeToabl nonyy4eHnst un ceoiictea HaHO0ObekToB: y4eb. nocobue / H. V. MuHbko, B.
B. Ctpokosa, V. B. XepHosckuit, B. M. Hapues. - 2-e n3g., ctep. - M. : ®JIMHTA, 2013. - 165 c. -
ISBN 978-5-9765-0326-7. http://www.znanium.com/bookread.php?book=462886

5. OnekTpoHHble Npunbopbl 1 ycTpoicTea: YuebHuk / P.A. TkayeHko. - M.: MH®PA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasoBaHue). (nepennet) ISBN
978-5-16-004658-7 http://znanium.com/bookread.php?book=209952

7.2. lononHutenbHasa nuteparypa:

1. MeToauyeckoe nocobue "HacTtpolika cnekTpomeTpa X-ananasoHa dompmbl bpykep cepum Elexsys
n nameperune cnektpos AP B ctaunoHapHom pexume" / H0.C. KyTtbuH, [.B. MamuH, C.B.
OpnuHckuid, H.W. CunknH // 2014. aneKTpoHHbIN 06pasoBaTenbHblil pecypc
http://gmamin.kpfu.ru/MRpract/X_band_CW.pdf

2. MeTtoamnyeckoe nocobue "cnonb3oBaHne nporpamMMHOro Mmoaynst EasySpin B aHannae cnekTpos
MarHUTHoro pedoHaHca" / I'.B. MamuH, C.B. Opnunckuia, H.U. CnnkuH, N.H. Cybayesa, P.B.
tOcynog // 2014. http://gmamin.kpfu.ru/MRpract/easyspin.pdf

3. ONeKTPOHHBbIA NapamarHUTHbIA Pe3oHaHC MOHOB NepexofHblx rpynn, Tom. 11/ A. Abparam, b.
Bnunu, Towm. Il, Mup, Mockea, 1973, 349c

4. AnbTwynep C. A., Ko3bipes 5.M. DnekTpoHHbI napaMarHuTHbl pe3oHaHc, M.: Hayka,1972.

7.3. UHTEepHeT-pecypcChbl:
MonckoBasg cuctema Scopus. - http://www.scopus.com/home.url
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lMporpamma Easyspin. - http://www.easyspin.org/

MNporpamma Matna6. - www.mathworks.com/

Cant napatens Elsevier. - http://elsevierscience.ru/

Cant doupmbl Bpykep. - www.bruker-biospin.de

LleHTp konnekTMBHOro nonb3osaHus KMNadY . - http://www.kpfu.ru/main_page?p_sub=11446

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve ancumnnamHbl "OCHOBbI TEOPUM CNEKTPOB 9NEKTPOHHONO MarHNTHOMO pe3oHaHca"
npeanonaraeTt UCNONb30BaHNE CNeayowWero MatepmnanbHO-TEXHNYECKOro 06ecnevyeHns:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMM BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TaKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenofaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasatenb MMeeT BO3MOXHOCTb NIErko
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHus, B TOM YACNE C UCMOIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Bedywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTeNbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3gaHus,
BbliNyckaeMble nagatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHon cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Neprnoanyeckmx N3aaHnim No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3naHnsam no MakCManbHOMY KONMMYeCTBY NPOoUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

YcraHoBneHHbln naket MatLab ¢ naketom EasySpin.

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpasneHnto 03.03.03 "Paguodumnamka” n npodounto NoaroToBkn dursnka MarHUTHbIX SBAEHNIA .
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