denepanbHOe rocyjapcTBEHHOE 010/PKeTHOE 06pa3oBaTe/IbHOE YYpexJAeHue
BbICLIETO 00pa30BaHUs
«MOCKOBCKHY rOCy/lapCTBEHHbIN YHUBepcUTET uMeHU M.B. JlomoHocoBa»
XuMu4yeckuu pakyyibTeT

YTBEPX/JAIO

JlekaH xuMHU4eCcKoro pakKyJibTeTa,
akaz. PAH, npodeccop

]

[ o SR
/B.B. Jlynun/
«30» mag 2014 r..

PABOYAA INTPO'PAMMA JUCHUITJIMHBI (MOAYJIA)

Pu3NKoO-XxuMHYECKHEe MeTOoAbl HCC/IEA0BAHHUA NMMOJIYIIPOBOAHUKOB

YpoBeHb BbICHIETO 0OPAa30BaHUA:
[ToagroToBKa KaJpoB BbICLIEN KBaIUPUKALIUU

HanpagpyieHHe NOATOTOBKH (CEUATBHOCTBD):

04.06.01 XuMuyeckre HayKu
HanpasienHocts (mpo¢uias) OIIOII:

dusunyeckaa xumuda 02.00.04

dopma 00yyeHu:

O4YHad

Pabouas nporpaMMa paccMoTpeHa U of06peHa
Y4eb6HO-MeTOUYECKON KOMUCCHEN daKyIbTeTa
(npoTtokous Ne3 ot 19.05.2014)

MockBa 2014



Paboyas mporpaMMa JUCLMIJIMHBI pa3dpaboTaHa B COOTBETCTBHUU C CaMOCTOSITEJIbHO YyCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pisa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTeJbHbIX MPOTPaMM BhICLIET0 0Opa30BaHUS MO HAMPABJIEHUIO
noarotoBku 04.06.01 «XuMuyeckue Hayku» Ha ocHoBe O6pa3oBaTe/IbHOIO CTaHAApPTa, CaMo-
CTOAATEJNIbHO ycTaHOBJeHHOro MI'Y numenu M.B.JlomoHocoBa (manee - OC MI'Y), yTBepxJeH-
Horo [Ipukazom N2 552 ot 23.06.2014 r. no MI'Y ¢ yyeTom uameHenuit B OC MI'Y, BHeceHHBIX

[Iprkaszom Ne831 mo MI'Y ot 31.08.2015 r..

['ox (roabl) npueMa Ha o6ydeHue 2014/2015, 2015/2016, 2016/2017,2017 /2018,
2018/2019, 2019/ 2020



1. KpaTkasa aHHOTaLUs:

Cneunxkypc npejHa3HadeH JAJi aCIMPAHTOB, BBINOJHAKWLIMX JUCCEPTALMOHHYI0 pabOTy IO TeMaTHKe, OTHOCALIEHCA K OJHOMY U3 pa3/eJoB
CTPYKTYpPHOM HEOPraHUYeCKOU XMMHUH, XMMUHU TBEPAOTO TeJla, FeTepOreHHOro KaTajJlu3a 1 aicopOoL Uy, MarHeTOXMMHUH, XMMUYeCKOT0 MaTepua-
JIOBEJIEHUS U APYrux obJsiacTell XUMUU. B HeM n3noxeHbl GU3NYecKUe NPUHLUIIBI /1epHOr0 raMMa-pe30HaHca U OCHOBAaHHOM Ha ero UCIoJb30-
BaHWM MeccOay3pOBCKON raMMa-pe30HaHCHOM CIIEKTPOCKOIIMH.

2. YpoBeHb BhICIIEro 06pa3oBaHUA- NOATOTOBKA HAYyYHO-TIeJarornyeckux KaZpoB B aCIUPaHType
3. Hanpassenue nogrotoBku: 04.06.01 Xumuyeckue Hayku. HanpaBieHHOCTh: Pu3nueckass XUMUSL.
4. MecTto aucuunauHsl (Moaynas) B ctpyktype OOIl: BapuatuBHasa dyacTb OOII, 610k 1 «/luciiunavHbl (MOAYJIs)».

5. [lnanrnpyeMble pe3y/bTaThl 00y4YeHUs N0 JUCLHUIINHE (MOAYJII0), COOTHECEHHBIE C IJITaHUPYyeMBbIMU pe3yJibTaTaMK OCBOEHUsI 0O6pa3oBaTeslb-
HOU nporpaMMbl (KOMIETEHIUSIMU BbITYCKHUKOB)

KoMneTreHnnus IlnaHupyeMble pe3y/ibTaThl 06y4YeHHs 10 AUCHUIIMHE (MOAYJII0)

CIIK-2: CnocoGHOCTh MNPOBOJAUTH paACUETHO-TeOpeTHUuecKre | 3HaTh: GU3MUYECKHEe OCHOBBI 1IEPHOT0 raMMa-pe3oHaHca (a¢pdekra Meccbay-
uccie0BaHus (QU3NKO-XMMHUYECKON HaINpaBJEeHHOCTH C MC- | 3pa

10/1Ib30BAaHHUEM COBPEMEHHOT'0 MPOrPaMMHOTI0 06ecrneyeHust 3HaTh: 06J1aCTU MPUMEHEHUSI MecCOAYIPOBCKOM CIEKTPOCKOIUHU

YMeThb: rpaMOTHO UHTEPNPETUPOBATh Mecc6ayIpOBCKUE CIIEKTPHI

YMeTb: NpUBECTH NPUMePBl UHTEPNpPeTalMK CIEKTPOB, COAepKallUX CTPYK-
TYPY MarHUTHOT'O CBEPXTOHKOTO paclleneHusI

6. 06'beM AUCHUIIMHBI (MOAYJISA) B 3a4€THBIX eJMHUIIAX C yKa3aHUEeM KOJIMYeCTBa akaJleMUYeCKUX UM aCTPOHOMUYECKHX YacoB, Bbl/leJIeHHbIX
Ha KOHTAKTHYI0 paboTy 06y4yarouuxcs ¢ npenojaBaTeseM (M0 BUAAM YyUeOHbBIX 3aHATUH) U HA CAMOCTOSITE/IbHYI0 PaboTy 00y4YaroLUXCs:

06Bem ducyunauHbsl (Modyas1) cocmasasiem 3 3ayemHblx eduHuy, ecezo 108 yacos, uz komopwix 60 yacos cocmasasiem KOHMAKMHas paboma ac-
nupaHma c npenodasamesiem (36 4acos 3aHAMuUs JNEKYUOHHO20 MUna,64aco8 2pynnosguvle KOHCyabsmayuu, 6 yacos uHousudya/bHble KOHCY/1bMa-
yuu, 6 4acos meponpusimusi mekyuje2o KOHmMpo.s ycnesaemocmu, 6 - Meponpusimusi npomexcymoyHoti ammecmayuu), 48 yaca cocmasssiem camo-
cmosime/bHasa paboma acnupaHma.

7. BxoaHble TpeboBaHUs [IJisl OCBOEHUS JUCLUIIJIMHBI (MOAYJIs1), Ipe/iBApUTEbHbBIE YCIOBUS.
B cnenpaniviTeTe MM MarucTpaType A0/DKHA ObITh 0OCBOEHA AUCHUIIMHA «COBpeMeHHble pU3UUECKUE METObI IMarHOCTUKH MaTepHaJIOB».
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8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoBaHMe M KpaTKoe cozep- | Bcero B ToM uucie
’KaHUe pa3/iesioB U TeM JUCLUIUIH- | (Jachl)
HbI (MoAy.Jis), popMa MPOMeKyTOoY- KoHTakTHas pa6oTa (pa6oTa BO B3aUMO/JelCTBUU C npeno- | CamocrosTe/ibHasA pa6o-
HOMU aTrecTaMy o AUCIUILJINHE ,aaBaTeJIeM), 4yacChbl Ta 06y'{alomel‘0c;l, 4achbl
(MOAYJIIO) M3 HUX U3 HUX
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Tema 1 4 4
Tema 2 4 4 2 2
Tema 3 2 2 2
Tema 4 2 2 2 2
Tema 5 2 2
Tema 6 2 2 2 2




Tema 7 2 2

Tema 8 2 2

Tema 9 2 2 2

Tema 10 2 2

Tema 11 2 2

Tema 12 2 2

Tema 13 2 2

Tema 14 2 2

Tema 15 2 2

Tema 16 2 2

IIpomexyTO4YHasa aTTecTauusa 3a4eT 6 6
HToro 108 36 6 6 6 60 48

CozepxxaHue TeM:

Tema 1. Ucnosb3oBaHMe A/jepHBIX M3Jy4YeHUH [AJs MOJIyYeHUsl XMMHU4YeCKOM MHpopMauuu (MeToJ paJMOaKTUBHBIX MHAUKATOPOB, «METO[],
B /Bl», aHaaM3 B3aUMOENCTBUM TO3UTPOHOB C KXXUMHUYECKUM OKpY>KeHHeM», MeToJ, USR, MeTo/; BO3MyIleHHBIX YIJIOBbIX KOppeasaLui). XuMu-
yeckas MarHoCTHKa [T0CpeICTBOM aHa/In3a CBEPXTOHKHUX B3aUMO/JeCTBU .

Tema 2. ®usnuyeckre OCHOBHI s1ZlepHOr0 raMMa-pe3oHaHca (3¢dekra Meccbayspa). MeccbayapoBckast cneKTpockonus. CneKTpbl NOTJIOIeHHS,
3MUCCUOHHBbIE CIEKTPHhI, CHEKTPbl OTPaXKEHHUS, CIIEKTPbI «Ha 3JIeKTPOHaX KOHBepcuu». PopMa pe3oHaHCHOro nuka. PakTopel, BAUAOLIME Ha
BpeMs perucTpalyu Meccoay3poBCKOTO CIIEKTPa, obecrneyrBarolee BO3MOXKHOCTb KOPPEKTHOI'O pacyeTa ero napaMeTpoB.



Tema 3. /luHaMuveckre napaMeTpbl MeccO6ay3pPOBCKUX CEKTPOB: f-GaKTop U TeMIepaTypHbIU CABUT ([AONIJIEPOBCKUN CABUT BTOPOTO MOPSJ-
Ka). VX cBAI3b € 3JIEKTPOHHOM CTPYKTYPOM U JIOKaJbHBIM KPUCTANLJIOXHUMUYECKUM OKPYKEHHEM Mecc6ayspOBCKOI0 aToMa.

Tema 4. CBepXTOHKHMe MapaMeTpbl MeccO6ay3pOBCKUX CIEKTPOB. U30MepHbIN (XUMUYeCKUU) cABUT. [IpUYMHBI TOSAB/IeHUS U30MEPHBIX CABUTOB U
MX XMMHYecKasi UHTeprnpeTalus. M3omMepHbie ciBUTH 5s5p-asieMmeHTOB (119Sn, 121Sb, 125Te). U3oMmepHble caBuru 57Fe. [lepecyeT u3oMepHBIX
C/ABHTOB, IOJIY4YE€HHBIX C Pa3HBIMU UCTOYHHUKAMU U OTHOCUTEJIBHO Pa3JIMYHbIX «CTAHAAPTHBIX IOTJIOTUTEIEN).

Tema 5. KBagpynosbHOe B3auMozieiicTBUe. KBaZpynoibHble MOMEHTHI S1Iep U UX B3aUMOJeNCTBUE C TPaZJMeHTOM ajieKTpudeckoro noJs (['3I)
B KpUCTa//1ax. MccieioBaHMe KBaApynoJibHbIX B3aumoercTBUr MetogaMu AAKP u AMP. Oco6eHHOCTH Hab/t0AeHUSA KBaAPYOJbHbIX B3aUMO-
ferictBuil metogoM ATP. [IpoucxoxgeHre rpaiueHTOB 3jeKTpuueckoro noJs. ', 06ycioBAeHHbIN OKpy:XawluMu noHaMmu. 311, o6ycioB-
JIeHHbI! BaJIEHTHbIMH 3JIeEKTPOHAMH Pe30HAaHCHOI0 aToMa. BausHue TeMnepaTypbl. 3HaK KOHCTAHTbI KBa|pyNOJIbHOTO B3aUMO/ e CTBHUS.

Tema 6. CooTHOIIEHHEe MeX/y HMHTEHCUBHOCTAMH KOMIIOHEHT KBAaJpPYyIOJbHOIO Ay6J/ieTa. BiMsaHMe opreHTalMK 06pas3lia OTHOCUTENBHO OCU
HabsogeHusa. OnpeJesieHre 3HaKa KOHCTAaHThl KBaJpynoJibHOTO B3auMogeicTBUA. dddekT ['onbaaHckoro-Kapsruna. /[[pyrvue Bo3MOXKHble
IPUYUHBI aCHMMEeTPHUU KBaZpyIIOJIBHOTO Ay6JieTa. YCTaHOBJIEHHEe UCTUHON NIPUYUHBI aCUMMETPHH.

Tema 7. MarHUTHOe CBEPXTOHKOe paclielyieHre Mecc6ayspoBCKUX crieKTpoB. CrnekTpol 57Fe. /luarpaMMa noAypoBHeN OCHOBHOI'O U NEPBOTO
BO30Y>X/IeHHOT0 COCTOSIHMA. PacyeT 3Ha4ueHUH MarHUTHOTO CBEPXTOHKOTO moJs. [I[poncxoxaeHre MarHUTHOIO MOJS Ha fApax »KeJse3a. 3HaK
CBEPXTOHKOTO MOJIA.

Tewma 8. YcoBUS NOABIEHUSA MarHUTHOM CTPYKTYPHI CleKTpoB 57Fe. UHTEHCUBHOCTHU JIMNHUU MarHUTHOM CBEPXTOHKOM CTPYKTYyphl. OcobeHHO-
CTHU CIIEKTPOB Ppeppo-, beppHu- U aHTUPeppPOMarHeTUKOB IPU NPOBeJIeHUU U3MePEHUN BO BHELIIHEM MAarHUTHOM IoJie. CeKTpbl NOJUKPUCTAI-
JINYeCKUX 00pa31j0B U MOHOKPHUCTAJLJIOB.

Tema 9. MarHMTHOE CBEpPXTOHKOE paclielieHhe MeccOay3poBCKUX crieKTpoB 119Sn. KoMGrHHHUpOBaHHOE MarHUTHOE U 3JIEKTPUUYECKOE CBEPX-
TOHKOE B3aUMO/leliCTBUe /IJ151 IEPBOT0 BO30Y>X/JeHHOT0 COCTOsAHUA (s4epHblH ciiuH le = 3/2).

Tema 10. [Ipumeps! uHTepnpeTanuu cnekTpoB 57Fe u 119Sn, copepxalux CTPyKTYypy MarHUTHOTO CBEPXTOHKOTO paculensieHrs. CHneKTpbl
MarHUTHOT'0 CBEPXTOHKOTI0 pacllelieHus MPY NPoBeJeHUU MeccOay3IpOBCKUX U3MepeHUU Ha safpax 121Sb (nepexop le =7/2 B Ig = 5/2).

Tema 11. [IpuMeHeHHe MeccO6ay3pOBCKOU CIEKTPOCKOINUH JIJI UCCJIeZJ0BAHUA ObICTPBIX NPOLLECCOB. JJIEKTPOHHBIM IepeHOC MeX/y COCeJHUMU
kaTroHaMmu. [lepexos BepBes B MarHeTuTe. [IposiByieHUe cyniepapamMarHeTyusma B ciektpax 57Fe.

Tema 12. MeccbayspoBcKasi CIEKTPOCKOIUA Ha A/paX NPUMeCHbIX aTOMOB. MeTo/, Mecc6ay3pOoBCKOT0 JUaMarHUTHOr0 30H4a. PaKTophl, BJIUA-
I0lIMe HA BeJIMYMHY MarHUTHOTO I0JIA Ha AApax AMaMarHUTHBIX KaTUOHOB. [IpuMepsl HHTepNpeTaluy CIeKTPOB KaTUOHOB 119Sn4+ B cTpyk-
Type 3d-MeTaoB.

Tema 13. [[pyMeHeHMe AUaMarHUTHBIX 30HA0BbIX KATUOHOB JJIS UCCJIeJOBAaHUs I'PAHULIB] pa3/iesa TBepZoe TeJso/ra3 v NpoTeKawIUuX Ha Hel
peakuuil. AHTUdeppoMarHuTHbIN cyocTpat Cr203. YcnoBusa nepexosa noHoB 119Sn, 121Sb, 125Te u3 o6beMa Ha NOBEPXHOCThb YaCTHUL, OKCHAA
xpoMma. [IpryrHa cTabuar3any NOBEpPXHOCTHBIX aTOMOB 0JI0Ba, CypPbMBbI U TeJlJIypa B HU3IIUX CTeNeHIX OKUCTIEHUS IIPU OTKUTE B BOLOPOJE.



Tema 14. [[puMeHeHUEe MeccH6AyIPOBCKOU CIIEKTPOCKONUHU [JIsl UCC/IeJOBAaHUSI BBICOKOJWCIIEPCHBIX BellecTB. Habutoaouivecs n3MeHeHus Be-
POSITHOCTH NepexoJ0oB 6e3 0T/ayu, U30MEPHOTr0 CABUIra, KBaJIpyNOJbHOTO paculenJeHUs,, MarHUTHOTO CBEPXTOHKOTO pacuienieHus. Cynepna-
pamMarHuTHas peJsiakcauus. «KossneKkTUBHbBIE TENJOBble BO30YKAEHUSI» B MATHUTHO-YIOPS0YE€HHbBIX YaCTULIAX.

Tema 15. [IlpyuMeHeHHe MeccOay3pOBCKOM CIEKTPOCKONHUU AJIS1 UCCAEA0BAHUS KPUCTAJJIOXMMHAM MarHUTHO-YNOPS0YEHHbIX coeJuHeHUH. OK-
CHUJBI CO CTPYKTYpOH mnuHeu. CoeIMHEHUS KeJie3a B BbICUIUX CTeNeHsIX OKKcaeHHUsA. OCOOeHHOCTH NPOsIBJEeHHUs Npolecca AUCIPONOPIMOHHU-
poBanus Fe(IV) B cnektpax 57Fe ¥ cnekTpax 30H0BbIX KAaTUOHOB 119Sn4+.

Tema 16. [IpyuMeHeHHe MeccOay3pOBCKOM CIIEKTPOCKONKM B reTEPOreHHOM KaTasiu3e. KaTasusaTopsbl, cojepkaljie HaHeCEHHbIE COeIUHEHUS
kese3a. Katanusatop cuHTe3a amMMuaka. Katanrusatopsl o6ecceprBaHusl HepTHU Ha OCHOBe cyibdU/a Kesie3a U MoiubieHa. Peakuiusa okucie-
HUs1 CO kucnopogoM B npucytctBuu Cr203 ¢ go6aBkamu 119Sn. @oTokaTanu3aTopbl HA OCHOBE AUWOKCHJA TUTAHA, MOAUG(ULIMPOBAaHHbIE JI0-
6aBKaMM KaTHOHOB 0JI0BA, CYpPbMBbI U »KeJie3a.

8. Obpa3oBaTe/ibHble TEXHOJIOTUU

Ucnonb3yroTcs ciefyrole TeEXHOJIOTUN: TPOOJIeMHO-OPUEeHTUPOBAaHHbIe JIEKI|UH, JIEKIITMU-A,eMOHCTPAaLluY, UHTepPaKTHUBHbIE JIeKIIUU. JIeKIuu
YUTAIOTCS BEAYLUMU yYeHBIMU MOCKOBCKOT'0 YHUBEPCUTETA U MPUTJIAllIeHHbIMU IPOdeCCOPaMU — POCCUHCKUMU U 3apyOEKHBIMU YYEHBIMHU C
MHUPOBBIM UMeHeM, CleLiUaJIu3UPYIOLUMHUCA B 06J1aCTU COBpEMEHHOU paJUOXUMUU

9. YyebHO-MeTOLUYECKHE MaTepHaJibl [JIs CAMOCTOATENbHOW paboThl 110 AUCHUIJIMHE (MOAYJIIO):

AcnupaHTaM npesoCcTaBJsgeTcs NporpaMMa Kypca, IJIaH 3aHATUH U NlepedyeHb JOMalIHUX 3aaHui. [1o TeMe KaK/10¥ JIeKLIMM YKa3blBaeTCsA Ma-
TepuaJl B UCTOYHUKAX U3 CIMCKOB OCHOBHOW M BCIIOMOTaTe/JIbHOU JINTEPATYPbl. ACIUPAHThI TAKKe CHA0XKAITCA UHCTPYKIUAMU M0 MpaKTHU4e-
CKOH pabore.

10. PecypcHoe o6ecneyeHue:
e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJIbHOW yUeOHOU JIUTEPATYPhl KO BCEMY KypCy
OcHoOBHaf JiuTEpaTypa

1. BepTxeiim I'. I ekt Meccbayapa. M.: Mup, 1966.

2. ®abpuunsii [1.b. // XKBXO um. . U.Menaeneena 1981. T. 30. C. 143.
3.0a6puyHsbiit [1.B., Apanacos M.H., [lano M. // Poc. xum. xypHasu 2007. T. 60. C. 44.
4. llnunesnnb B.C. Pe3oHaHc ramMa-nydel B kpucTtasiax. M.: Hayka, 1969.

5. [IpakTukym no ¢pusndeckor xuMuu. Pusndyeckre MeTo/ bl UccieoBaHus (noa pes. M.f.MenbHukoBa, E.Il.AreeBa, B.B.Jlynuna). M. Akagemus,
2014.



MaTepI/IaJIbHO-TeXHI/I‘leCKOG obecrieyeHHe: 3aHATUS IMpOBOJATCA B 0ObIYHOU AYyAUTOPHUHN C BOBMOXKHOCTBIO ITIOAKJIIIOY€HUA TEXHHUKH OJIA
AE€MOHCTpalUH HPEBGHTaHI/Iﬁ

11. fI3bik npenojaBaHus — pyCCKUHU

12. [IpennogaBarenu:
®ab6puunbiii [1aBes bopucouy A.x.H., npodeccop pf 1404@yahoo.fr

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBIE /sl OLLeHKH Pe3y/IbTATOB 00y4YeHUus

1. IlnaHnupyeMble pe3yJsbTaTbl 00y4YeHUs NPUBEJEHBI B I1.5.

2. O6pasibl OLeHOYHBIX CPeJCTB AJIS1 TEKYLEero KOHTPOJIS yCBOEHUs MaTepraJja

06pasibl OLeHOYHbIX CPEJICTB, B TOM YUCJE B BU/JIE:
® KOHTPOJIbHbIX BOIIPOCOB:

1.
2.
3.

vt

[IpoaHa/IM3UpPOBaATh MEXaHU3M BJIUSHUS TeMIIePaTyphbl HA pa3/IMYHbIe MapaMeTPhbl MeCcCH6AY3IPOBCKOTO CIIEKTpa.

Yka3aTb CBepXTOHKHE apaMeTphbl ciekTpa >’Fe, 3aBucslye OT BaJIEHTHOTO U CIIMHOBOTO COCTOSIHUSI P€30HAHCHOTO aToOMa.
[lepeducMTh BO3MOXHbIE CIEKTPaJIbHble NPOSIBJIEHUSI KOMOMHUPOBAHHOTO CBEPXTOHKOT0 B3auMoJeicTBuUs. OnpeesieHre 3HaKa
eVzQ. UHdopmanus, nosydyaeMasi pu MNpoBeJIeHUH JIONOJHUTENbHBIX U3MEPEHUH B MapaMarHUTHOU 06J1aCTH.

PaccMoTpeThb KOppesisiliuyd Me/1y COOTBETCTBYIOIIMMHU NTapaMeTpaMU Mecc6ay3IpoBCKUX clieKTpoB °’Fe u 119Sn.

PaccMoTpeTh pa3/iMuHble METO/AbI ONpe/ie/ieHUs 3HaYeHU I pelieTOYHOH (Ae6aeBCKoM) TeMIiepaTypbl ®m Ha OCHOBaHUU Mecc6ay3poB-
CKHX U3MEPEHUH.

e /IOMalllHUX 3a/laHUM:
1. PaccuutaTh 3HaUeHHE CBEPXTOHKOIO noJisi H Ha siipax NpUMeCHbIX MOHOB 119Sn%* B cTpykType a-Fe203 mpu 100 K Ha ocHOBaHUM UX

Mecc6ay3IpoBCKOTO CIIEKTPa.

2. OueHUTb 3HaYeHUe TeMIlepaTypbl Heeist 17151 0lHOTO UX aHTUPeppOMarHeTUKOB Ha OCHOBAHUHU ero Mecc6ayapoBcKoro crnekTtpa >’Fe,

M3MEPEHHOT0 NPU TpeX pasinyHbix TeMnepaTtypax (T =100, 300 u 500 K).

3. PaccunuTaTh 3HaUYeHUs yrja 6 Mexay HanmpaBJeHUeM MarHUTHOro MoMeHTa Fe3* u TpuroHasibHOM ochio KpucTasia a-Fe;03 mpu 300 u 100

K.



e II0JIHOTO IIepeYHs BONPOCOB K 3a4ETy:

1. YkasaThb CcyuiecTBYIOIME METO/1bI ONIpe/ieJIeHUsI 3HaKa KOHCTAaHThl KBaZPYNOJbHOTO B3auMoJencTBUSA eV,;,Q aas aapa cl = 3/2. Iosc-

HUTb UHPOpPMALHIO, NOJyYaeMylo /IJI1 XUMUU TBEPJOTO TeJla, CoAepKalllylocs B JaHHBIX, OTHOCALIMXCA K KBaZ|pyNOJIbHOMY CBEPXTOH-
KOMY B3aMMO/I€CTBHIO.

2. [IpoaHa/M3MpoBaTh MEXaHU3M BJIMSIHUA TeMIlepaTyphl Ha pa3/IMyHbIe IapaMeTpbl Meccbay3poBCKOTro ClIeKTpa.

3. Yka3aTb QpaKkTOpbl, OKa3blBalolMe BJUsSHUE HA 3HaYeHUe MJIoaAu A Mecc6ayapoBCKOTO ClieKTpa (PacCMOTPeTh BO3MOXHbIe TPUYUHbI
M3MeHeHUs IJIoWAaAu cnekTpa). [lepedrcanThb c10CO6BI, TO3BOJIAOLIME YBEJUYUTD 3HaueHHe A. PaccMoTpeThb airopuTM Bbl6opa oI-
TUMaJIbHOM TOJIIIUHBI OTJIOTUTEIA.

. [lepeyncaUTh CBepXTOHKME IapaMeTphl crieKTpa °’Fe, 3aBUcsALMe OT BaJIeHTHOI'O ¥ CIIMHOBOI'O COCTOSIHUSI P€30HAHCHOT0 aTOMa.

. [[poananu3rMpoBaTh 3aBUCUMOCTb U30MePHOT0 cABUra 1195n oT cTpoeHus 3/IeKTPOHHOU 060JI0YKH aTOMa 0JI0BA B €r0 pa3/IMUHbIX CO-
eiuHeHusX. UHTepnpeTanys «CTepeoOXUMHUUECKON aKTUBHOCTU» HENO/leJIeHHOU 3/1eKTpoHHOM naphbl Sn(Il) Ha ocHoBaHKU 3HAYeHUH
M30MEepHOr0 CABUTra M KBaJ|pyNoJbHOTO pacllenjeHus MeccbayspoBcKoro cnekrpa 119Sn.

6. KoM6rMHMpOBaHHOE CBEPXTOHKOEe B3aMMo/ielcTBHe. Ero criekTpasibHOe NposiBaeHue. OnpesesieHue 3Haka eVz-Q. YkazaTb HHpopMaLHIo,
N10JIy4aeMy1o OCpeAiCTBOM NpPOBeJileHUs JONOJHUTE/IbHBIX MeCcCOayIpOBCKUX U3MEPEHUH B TapaMarHUTHOM 00JIaCTH.

. [IpoaHann3upoBaTh BAMsAHUE Nlepexo/ia BepBest B MarHeTUTe Ha NapaMeTpbl Mecc6ayIpoBCKUX clieKTpoB ’Fe.

. [IpoaHann3upoBaTh BJAUSHHE TEKCTYypbl 06pasia Ha pa3JIMuHble NapaMeTpbl Mecc6ay3pOBCKOTO CIEKTpPa.

. PaccMoTpeTh Koppessiiuy MeXy COOTBETCTBYIOIIMMY TapaMeTpaMu Mecc6ayspoBCKUX crieKTpoB °’Fe u 1195n.

10. [lepeyncanTh pa3IM4Hble BApUAHThI pErUCTpal i Mecc6ay3pOBCKUX CIEKTPOB U YKa3aTb 0COOEHHOCTH MoJIy4YaeMOd HUHPOPMaLUH.

11. MeTo/; Mecc6ayapOBCKOTO AMaMarHUTHOTO 30H/a. PaccMoTpeTh MexaHU3M CIMHOBOM MOJISIpU3alivs 3JIEKTPOHHOU 060104k 119Sn u

yKasaTb GaKTOPbI, BJAUSAIOIINE HA BeJIUYUHY UHYLIMPOBAHHOIO MarHUTHOT'O CBEPXTOHKOTO MOJIS.
12. PaccMoTpeThb pa3/inuHble MeTO/bI OTIPe/ie/IeHUs] 3Ha4YeHUH pelleToYHoH (JebaeBckoi) TeMnepaTypbl ®m Ha 0CHOBaHUHU MeccHayIpoB-
CKHX U3MEpPEHUH.

13. AHasuTUYECKHE TPUMEHEeHHUS1 Mecc6ayapOBCKOM cieKTpocKonuu. CpaBHEHUE C APYTUMH GU3UKO-XMMUYECKUMU METOJaMHU.

14. YkasaTb NPUHLMII NIPUMEHEHHU MeccOayIpOBCKOM CIIEKTPOCKOIHUH AJIS UCC/IeJ0BaHUA I'PAaHyIOMeTPUYEeCKOT0 COCTaBa HAHOpa3Mep-
HbIX BelleCTB.

15. [lepeuncautb GaKTOPHI, BAUSIOLME HA 3HAYEHHE LIUPHUHBI Mecc6ayapOBCKOTro NKKa Ha ero nojyBbicoTe (I). [losicHUTb prsnyeckui
CMBICJI TEpPMHHA «eCTeCTBEHHas WUpPUHa» [ 9 YPOBHS BO30YK/I€HHOTO COCTOSIHUSL.

Ul

O 00 3

[Ipumeps! [1K3
1. [IpoaHa/in3UPOBATh BO3MOXKHbIE AJITOPUTMbI IPUMEHEHHUsI 30HA0BBIX sAzAep 119Sn, 121Sb u 57Fe 11 AUAarHOCTUKU MOAUDUIUPYIOLIEro AeNCT-
BUS IPUMECHBIX 06aBOK KATUOHOB NPU pa3paboTke GOTOKATAIUTHIECKHUX MaTePHUAJIOB HA OCHOBE UOKCH/IA TUTAHA.



2. CpaBHUTb HHGOPMATUBHOCTb MeCC6ay3POBCKUX CIIEKTPOB 30HA0BbIX KATHOHOB >’Fe 1 119Sn npu vcciie[0BAHUY MarHUTHO-YNOPSII0YE€HHBIX
BellleCTB. PaccMoTpeThb NPOUCX0XKAeHNe BO3MOXHBIX apTedakToB. [IpyBecTH npuMepbl KOMGUHUPOBAHHOI'O UCII0/1b30BAHUsl HECKOJIBKUX IaM-
Ma-pe30HAHCHBIX A/ep [JIsI KOHTPOJIsSI FPAHyJIOMETPUUECKOT0 COCTaBa BbICOKOJUCIIEPCHBIX GeppOMarHETUKOB.

MeToaudeckue MaTepHUuaJbl A4 IPpOBEeACHUA MIpoueaAyp O€eHUBAHUA PEe3yJ/IbTaTOB OGY‘-[EHI/IH

3a4yeT NMPOBOJUTCA MO OUsIeTaM, KaXAbIM M3 KOTOPBIX BKJIOYAaeT TeOpeTHUYeCKHe BONPOChl U NMpaKTHYeCKOe KOHTPOJIbHOe 3a/laHue
(ITK3). YpoBeHb 3HAHUM acUpaHTA OI[EHUBAETCS HA «3a4TEHO», «He3a4yTeHo». OlleHKA «3a4TeHO» BBICTABJISIETCS, €CJIM IO IIKaJe olie-
HHUBaHUA y4yalllUics JeMOHCTPUPYeT 3HaHUSA yMEHUs U BJaJleHUs, COOTBeTCTBYOIMe KaTeropuaM 3, 4 u 5. B xoze 3aueTa, npoBogUMoO-
ro B $opMe UHJMBH/YyaJbHOTO cobecejOBaHUs, OLleHUBAeTCs CTeleHb CGOPMUPOBAHHOCTH «3HAHUEBOM» KOMIIOHEHTbI KOMIETEeHLUH
(3HaHMe COBPeMEHHOI0 COCTOSIHUS HAayKU B 00J1aCTH MEeTO/0B UCCIe[0BaHUSA NOJYNIPOBOAHUKOB). YacTUYHO cGOPMUPOBAHHOCTb yMe-
HUA BbIOMPATh U IPUMEHATh B IPodecCHOHaIbHON 1eITeJIbHOCTH IKCIIepUMeHTa/IbHble U pacieTHO-TeopeTHYeCcKrue MeTO/bl UCCIe/l0-
BaHMUA NpoBepsieTcd Npu BelnosHeHUHU [1K3, nx olleHKa y4UThIBaeTCA KaK OJlHA U3 COCTABJIAIIIMX IIPY BbICTABJIEHUH 3a4eTa.

[llkana OLl€EHNBaHHUA 3HaHHﬁ, YMeHI/Iﬁ N HAaBbIKOB ABJIAE€TCA e,Z[HHOﬁ AJid BCeX JTUCHHUITJIMH (an/IBe,aeHa B Ta6m/1ue HI/I}KE)

IIIKAJIA U KPUTEPUHU OLEHUBAHUSA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuUA OTtcyTcTBUE @®parMeHTapHble 3HAHUSA O61u1re, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE cCUCTEMATUYE-
3HaHUH 3HaHUA CKHe 3HaHUA
YMenusa OTtcyTtcTBUE B nesiom ycneiHoe, Ho He | B 1esioM ycneliHoe, HO cojepaxallee YcnemHoe v cucteMaTU4yeckoe
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUe OTJeJibHble Tpo6eJibl yMeHue ([,0- yMeHHe
IyCKaeT HETOYHOCTH HENIPUHIUIIU-
aJIbHOTO XapaKTepa)
HaBeiku (Bnage- | OTcyTcTBue Ha- | Hanuuue oTAe/bHBIX Ha- B niesioM, copMUpOBaHHbIE HABBI- CdopmurpoBaHHbIe HaBbIKH, IPU-
HUS) BbIKOB BbIKOB KM, HO He B aKTUBHOU dpopMe MeHsieMble [IPY pelleHUH 3a/a4
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