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1. MecTo ¥ Heiu JUCHUILIMHBI B cTpyKType OITOII
JucuumimHa «MarHuTHBIE PE30HAHCHI B TBEPIBIX TENaxX» SBISETCS (PaKyIbTaTHBHOM

JMCUUIUIMHON 1 M3y4aeTcst Ha 3 roay oOy4eHus B 5 cemecTpe.
Heasimu ocBOeHMS IMCUMILIUHBI ABJISIIOTCH !

(dopMupoBaHHE y ACIHMPAHTOB TPEACTABICHUS O (UIUYECKUX MPHUHIUIAX MArHUTHOTO
pe30HaHCa U BO3MOXHOCTSAX MarHUTHO-PE30HAHCHBIX METOJOB B MCCIIE0BAHUSAX TBEPJOTO Tea.
OcHOBHOE BHUMAaHHE YJENSETCS JJIEKTPOHHOMY MapaMarHuTHoMy pe3oHancy (OIIP) u ero
NPUMEHEHHUIO JUIsI M3Y4YEeHHUs JeQEeKTOB B TIOYNPOBOJAHMKAX. YUYEOHBIMH 3aJadyaMHu Kypca
SBJIAIOTCS, BO-IIEPBBIX, IpuoOpereHne 3HaHui Teopun OIIP, HeoOxomumbIX ans ee
MIPaKTUYECKOI0 MPUMEHEHUs], BO-BTOPBIX, IPUOOPETEHNE acIUpaHTaMH MTPAKTUYECKUX HABBIKOB
B paborte co criekrpomerpoM DIIP u B riccnenoBanuu 1eeKToB U MpUMECE B MOTYIPOBOJHUKAX.

3. CTpyKTYpa U cojiep:KaHue TUCHHIIIHHBI.
O0BeM TUCIUTUTAHEI (MOTYIs) Beero - 36 Jaca, U3 KOTOPHIX 36 9acOB COCTABIISICT
KOHTaKTHas paboTa 0Oydaroerocs ¢ mpernoaBareiemM (3aHsITHs JEKIIMOHHOTO THUIIA).
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Tema 1
BBenenne B METOABI MATHUTHOTO PE30HAHCA. 6 2 4

Hcropus oTkpbITUs. Buabl MarHUTHBIX
pe3onancoB. O01acTi MPUMEHEHHS.

Tema 2 SIBneHre MarHUTHOTO PE30HAHCA.
OJEeKTPOHHBIN U ANEPHBI MarHUTHBIE MOMEHTHI.
[Ipeneccus cnvHa B MArHUTHOM TIOJIE.
Knaccrueckoe paccMoTpeHHE MarHUTHOTO 6 2 4
pe30HaHCa, MTapaMarHUTHBIN Pe30HAHC.

VpaBuenus bnoxa. KBanToBOMEXaHu4yeckoe
OIIICAaHKE SIBJICHNS] MAaTHUTHOTO PE30HAHCA.

Tema 3 CnHOBBIN raMWIBTOHUAH. METOIbI

pemenus ypasaenus LlpeauHrepa co CIMHOBEIM 10 6 4
TaMIJIBTOHHAHOM.

Tema 4 Tonkast cTpykTypa criekTpos. [Ipupona 5
AQHU30TPOMNHHU CIIEKTPOB. YUET CIIUH- 9 4

OpOMTANBEHOTO B3aMMOZICHCTBUSI.
Tema 5 CBepXTOHKasI CTPYKTypa CHEKTpa.
[Iprpona CBEpXTOHKUX ¥ CYIIEPCBEPXTOHKUX

12 6




B3auMozeiicTBUil. CBEpXTOHKAs CTPYKTypa
crekTpa. JIBOMHOMN 3JIeKTPOHHO-ePHBIN
pE30HaHC.

Tema 6 CrivH-peIIeToYHbIC B3aNMOICHCTBHS.
IIpouiecchl cIUH-PEIIETOUHON pellakCcalim.
Tema 7 ClTUH-CIIMHOBBIE B3aUMOJICHCTBHS.
IIporiecchbl cIUH-CIIUHOBOM pellaKcalluy.
Tema 8 OcoOeHHOCTH CIIEKTPOCKOIIHU 10 6
(heppOMarHUTHOTO Pe30HAHCA.

BCEI'O 71 36 3

10 6

B 1.4.Texymmii KOHTPOIIb 2
[IpomexyTrouHas aTrTectanus — 3a4eT, 1 yac

Taoauna 3

ConeprxaHue TUCUUILTHHBI

4. ®opMbl OPraHU3ALUM U KOHTPOJISI CAMOCTOSITEIbHON padoThl 00y4arOLIuXCsH

CamocTtodrenbHas paboTa 1moipa3yMeBaeT UCIO0JIb30BaHUE PEKOMEH1I0BaHHBIX HTepHeT-
PECYpPCOB, T.€. U3y4eHHE OCHOBHOM M JOTIOJHUTEIBHON JIMTEPATYPHI IO KYpCYy.
[lepeuens pekoMeHJOBaHHOM TuTepaTyphl U UHTEpHET-pecypcoB NpUBEIEH B /-M pa3ziesne

JTaHHOU TIporpaMMbl. KOHTpOJIB camMocTosITeTsHONM paboThl oOydaromuxcs, npu yciaosuu 100%
MOCENIaeMOCTH, IIPOUCXOANT B (hOpME KOJUIEKTUBHOTO OOCYKICHHSI TEMAaTHKH Pa3/IeiIOB
JMCIUTUTAHBI BO BPEMsI JICKIIUH, a TPOMEKYTOUHAs aTTecTallys (3a4eT) mpearnoiaraet
MIPOBE/ICHHUE FKCITPECC aHAJIM3a YPOBHS OCBOCHHS KOMIIETEHITUH B (hOpME KOJUIOKBUYMA, TECTOBBIC
BOTIPOCHI KOTOPOTO BBHIBEIICHBI M3 TEKCTa MAaHHOW paboueil mporpaMMbl B MPHIIOKEHHE (OHIA
orieHouHbIX cpencTB (POC). Tam xe moapoOHO omnKcaHa U IPOIeaypa OLICHUBAHUS Pe3yIbTaTOB.
[TomuMoO BBITIIETIEPEYHCICHHBIX (POPM KOHTPOJIS U IPOMEKYTOYHON aTTECTAIlMd UMEETCS

TaKXKe IMepPeUeHb KOHTPOJIBHBIX BOIIPOCOB, IPUMEHSAEMBIX B (pOpME YCTHOTO 3ayeTa.

5. ®oH/I OLIEHOYHBIX CPEACTB /IJIsl ATTECTAIUM 10 TUCIHUILINHE

5.1. Kpumepuu u npoyedypot oyenueanus pe3yiomanmos 00yuenus no OucyuniuHe.
[Ipu BBIMIOIHEHUU BCEX PabOT YUUTHIBAIOTCS CIEAYIOIINE OCHOBHbIE KPUTEPHU:

— YpOBEHb TEOPETHMYECKMX 3HaHUU (MOJIpa3yMeBaeTCcs HE TOJNBKO  (opMaibHOE
BOCIIpOM3Be/IeHHE HMH(OpPMAIMK, HO W TIOHMMaHUE TMpeAMEeTa, KOTOpOe MOJATBEPKIACTCS
MPaBUJIbHBIMU OTBETAMHU Ha JIOTIOJHUTENbHBIC, YTOUHSAIOIINE BOMPOCHI, 33/laHHBIC YJICHAMU
KOMHCCHUN);

— YMEHHE HCIONb30BaTh TEOPETUYECKHE 3HAHWs MpU aHallM3e KOHKPETHBIX MpodIeMm,
CUTYallUH;

— Ka4eCTBO M3JIOKEHUS MaTepHala, TO €eCTb 000CHOBAHHOCTh, YETKOCTh, JIOTHYHOCTh OTBETA, a
Tak)Ke ero MoJHOTa (TO €CTh COAEPKATENFHOCTD, HE UCKITIOYAIOIIas CKaTOCTH);

- CIIOCOOHOCTH YCTAHABIMBATH BHYTPH- U MEXIPEAMETHBIE CBSI3H,

- OPUTMHAIBHOCTH MBIIUICHUS, 3HAKOMCTBO C JOMOJHUTENBHON IUTEpaTypol M Apyrue
(baxTopBHI.



Onucanue wKavl OUCHUBAHUA HA npome.m’ymounoﬁ ammecmauuu 6 d)opme zauema

OHeHKa YPOBCHB nmoaAroToOBJICHHOCTH, XapaKTepI/IZ}yeMblﬁ OLIEHKOH

BJIaJICHUE IPOrPaMMHBIM MaTepuaioM, IIOHMMaHNE CYIIIHOCTHU
paccMaTpUBaEMBIX MPOLIECCOB U SBJICHUN, YMEHHUE CAaMOCTOSATEIIEHO 0003HAUYNTh
npoOJIEMHbIE CUTYyallUd B OpraHU3allMi HayYHbIX MCCIEAOBAHUN, CHOCOOHOCTh
3aumeno | KpUTHUYECKU aHAIM3UPOBATH U CPABHUBATH CYIIECTBYIOIIUE TIOIXObI U METOIBI
K OIICHKE pe3yJIbTaTUBHOCTH HAYYHOM JEATEIbHOCTH, CBOOOJIHOE BIIAJCHUE
UCTOYHMKAMH, YMEHUE YETKO U SICHO U3J1araTh pe3yJbTaThl COOCTBEHHON pabOTHI,
CJIeI0OBaTh HOPMaM, IPUHSITHIM B HAYYHBIX JUCKYCCHSIX.
HEIIOHMMAHHUE CMbICIA KIIOYEBBIX MpoOJieM, HEAOCTaTOYHOE BIAJCHUE
HayKOBEIYECKOM TEpPMUHOJIOTHEH, HEYMEHHE CaMOCTOSTENIbHO O003HAUYMUTH
He npoOJeMHbIE CUTYyallud, HECIOCOOHOCTh aHAIM3UpPOBaTh W  CPaBHUBATH
3aumeHo | CyHIECTBYIOLIME KOHIENIMHU, MOJIXOJIbl U METOJbl, HEYMEHHE SICHO M3Jararb
pe3ynbTaThl COOCTBEHHOM paboThl, Cle0BaTh HOpMaM, IPUHATHIM B HAYYHBIX
JCKYCCHUSX.

5.2. Ilpumepvt munoevix KOHMPOIbHHIX 3A0AHUI UMW UHBIX MAMEPUATIOE,
UCROIb3YEeMBIX 01 OUEHUBAHUS PE3Y/IbMAmM 08 00yUeHUs O OUCUUNIUHE

BBenenue B MeTOIbl MAarHUTHOTO pe30HaHca. Mcmopus omkpvimus. Buovl maenumuuvix
pe3onancos. Obracmu npuMeHeHusl.

SIBneHne MarHUTHOTO PE30HAHCA. DIeKMpPOHHbIU U A0EPHbIU MacHUmMHble MomeHmubl. [lpeyeccus
cnuna 8 MmacHumHom none. Knaccuueckoe paccmompenue MazHUMHO20 pe30HaHcda,
napamazuumuuslil pe3onauc. Ypasnenus bnoxa. Keanmosomexanuueckoe onucauue s8ieHus
MA2SHUMHO20 Pe30HaHCa.

CruHOBBIN raMmIIbTOHUAH. ToHKaA cmpykmypa cnekmpos. Ilpupooa anusomponuu cnekmpos.
Hauanvnoe pacwennenue u monxas cmpykmypa.

CBepXTOHKas CTPYKTypa ceKkTpa. IIpupooa cepxmouKux u cynepceepxmonKux
szaumooeticmsuil. Ceepxmonkas cmpykmypa cnekmpa. J{80tHou 21eKmpOHHO-50epPHbLU
Pe30HaHC.

Crnun-pemerounas penakcanusi. Cnun-¢oononusie 3aumooeticmaus. [Ipoyeccol cnum-
pewemounoi peraxkcayuu. Mexanuzmor Bannepa, Ban-®@nexa, Opbaxa, brioma-Opbaxa.
D gexmul y3kozo pononHo20 2opa.

CnuH-crinHoOBas penakcauus. CnuH-cnunoguvle 83aumoodeicmeus u ux eausanue Ha cnexkmp IIIP.
IIpoyeccol cnun-cnunogotl penakcayuu. Mexanuzm oomennozo cyxcenus aunuid I11P.

Oco0eHHOCTH CHEKTPOCKOINH (heppOMArHUTHOTO pe3oHaHca. Onucanue cnuno8o2o
YRopsaoouenus 8 (heppomMacHemuKax Ha OCHoge 2eti3eHOep208CK020 0OMEHHO20 2AMUTbIMOHUAHA.
Cnunosvie gonnvl 6 heppomacnemuxe. Cymov u 0cobeHHOCU PEPPOMASHUMHO20 PE3OHAHCA.
Brusnue kxpucmaniuyeckoii MazHUMHOU aHU30MponuU Ha pe3oHancHyio yacmomy. @PMP 6
peppumaznemukax unu QeppumMacHUmHbL pe3oHanc. AnmugeppomasHummblil pe3oHaHc



6. YueOHO-MeTOoAU4YeCKOe U HH(OPMAINIMOHHOE o0ecneyeHue JUCHUTLIHHBI.
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Jlononnumenvnaa numepamypa

1. Ansrmrymiep C. A., KossipeB b. M. DI1P coenunenuii 31eMEeHTOB MPOMEXYTOUHBIX Tpymil. M.:
Hayka, 1972.
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8.MarepuajibHO-TeXHHYECKOe o0ecnevyeHre JUCIHUITHHbI

[lomemienus Ans MpoOBEeAEHUS 3aHATUI: JIEKIMOHHOTO THIA, CEMHUHApPCKOTO THIIA,
IPYNIOBBIX U MHIUBUIYAIbHBIX KOHCYIbTAIMM, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM
aTTecTallid, a Tak)Ke MOMEUICHUsI JUIsl XpaHEeHUs U MpOHIAKTHYECKOTO OOCITYKUBAHUS
000pyI0OBaHUS ¥ TIOMEIICHUS TSI CAMOCTOSTEIILHON pabOThl 00YJarOIINXCsl, OCHAIIICHHBIC
KOMITBIOTEPHON TEXHUKOM C BO3MOXHOCTBbIO TOAKIIOUEeHUs K cet "HHTepHer" u
obecrnieueHreM J0CTyNa B AJIEKTPOHHYIO HHPOPMaIMOHHO-00pa3oBarensHyto cpenxy HHI'Y

[IporpamMHbIe cpencTBa 3amucu 1 00pabOTKH CIIEKTPOB CIEKTPOMETPA FIECKTPOHHOTO
napamarautHoro pesonanca BRUKER-EMXplus-10/12 Electron-Spin Resonance Spectrometer
System: Bruker WinEPR Acquisition, u Bruker WinEPR Processing.

CreKkTpoMeTp 3JeKTpOHHOTO MmapamarHutHoro pesoHanca BRUKER-EMXplus—-10/12 Electron-
Spin Resonance Spectrometer System ¢ re;meBsIM KPHOCTATOM, CO CTAOMIIM3ALIUCH TeMIIEpaTyphl
B nuanasone 3.8-300K.

[IporpamMmmMHbIe cpecTBa 3aMucu U 0OpabOTKH CIIEKTPOB CIEKTPOMETPA JECKTPOHHOTO
napamarautHoro pesoHanca BRUKER-EMXplus-10/12 Electron-Spin Resonance
Spectrometer System: Bruker WIinEPR Acquisition, u Bruker WIinEPR Processing.

CreKkTpoMeTp 3JIeKTPOHHOTO TapaMaruuTHoro pesonanca BRUKER-EMXplus—10/12 Electron-
Spin Resonance Spectrometer System ¢ remHeBBIM KPHOCTATOM, CO CTaOHIU3aImeit
Temneparypsl B quanazone 3.8-300K.

PaGouass mporpamMma y4eOHOUW AUCHUIUIMHBI COCTaBIE€HAa B COOTBETCTBHHM C y4EOHBIM
1aHoM, [lonoskeHneM o MOArOTOBKE HAYUHBIX M HAYYHO-TIEJarOTMUYECKUX KaJIpOB B aCIUPAHTYpE
(ampronktype) ([TocranoBnenue [IpaButenpcrBa P® ot 30.11.2021 Ne 2122), denepaibHbIMU


http://www.unn.rupagesissuesaids200761.pdf/
http://www.unn.rupagesissuesaids200761.pdf/

roCcy/lapCTBEHHBIMU TPEOOBaHUSAMU K CTPYKTYpE MpOrpaMM IOATOTOBKM HAYYHBIX U HAY4HO-
[IEeJaroruyecKkux Kaapos B acnupanrype (agptoHkrype) (IIpuxaz MwunoOpnayku P® ot
20.10.2021 Ne 951).

ABTOD 11.¢.-M.H., podeccop A.A. ExxeBckuii
Penensent:
1.¢.-M.H. ipodeccop E.C. Jlemunos

3aBenyromnuit kadenpoit
(1)I/I3I/IKI/I MMOJIYITPOBOAHUKOB, 2JICKTPOHUKHW U HAHOIJICKTPOHUKHU
n.¢.-M.H. mpodeccop . A. TlaBnos

[IporpamMmma ono0peHa Ha 3acelaHUM METOJMYECKOW KOMHCCUU (PHU3NYECKOro (akyibTera OT
2022 rona, mpotokoJt Ne 6/H



	федеральное государственное автономное образовательное учреждение высшего образования
	Нижегородский государственный университет им. Н.И. Лобачевского»
	Рабочая программа дисциплины
	Подготовка научных и научно-педагогических кадров
	1. Место и цели дисциплины в структуре ОПОП
	Целями освоения дисциплины являются:
	3. Структура и содержание дисциплины.
	4. Формы организации и контроля самостоятельной работы обучающихся
	5. Фонд оценочных средств для аттестации по дисциплине
	5.1. Критерии и процедуры оценивания результатов обучения по дисциплине.
	Описание шкалы оценивания на промежуточной аттестации в форме зачета

	6. Учебно-методическое и информационное обеспечение дисциплины.
	8.Материально-техническое обеспечение дисциплины

