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|. Heau u 3212494 TUCHUIJIMHBI (MOYJIs1):
[Tporpamma pa3paboTaHa B COOTBETCTBHH C OCHOBHOM oOpa3oBaTenbHOM nporpammoit ®I'OC mo
HarpasieHuto 03.03.02 duzuka u npeaHa3HavYeHa s o0ecnedeHus kypca «dusuka
MarHUTHBIX SIBIICHUII», U3y4aeMOro CTYJACHTaMU B TE€YEHHE BOCBMOT'O CEMEeCTpa.
OcHoBHas eJIb Kypca:
- IaTh CTYJIEHTaM 1IeJIOCTHOE, B paMKaX CYIIECTBYIOLIUX €CTECTBEHHOHAYUHBIX
MOJIO’KEHUN ¥ COBPEMEHHOI0 Pa3BUTHUS (PM3UKH KJIaCCU(UKAIIMIO MATHUTHBIX
MaTepuasoB, UX OCHOBHbIE (PM3NYECKUE CBOWCTBA U 00JIaCTh MPUMEHEHUS.
Jis1 nocTHKEeHH Sl JAHHOM 1eJiM ObLIIN NMOCTABJIEHBI 32/1a4H:
- (hopmupoBaHUE Y CTYACHTOB MIPEICTABICHUN O PyHAAMEHTAIbHBIC (PU3HUECKIX
mpoleccax, XapakTepHbIX ISl CTPYKTYP C Pa3IMYHBIM TUIIOM MarHUTHOTO
YIOPSA0YCHHUS,
- OCBOCHHE METOJIOB KBAHTOBO-MEXAHHUECKOTO OIMCAHMS MAarHUTHBIX CBOMCTB
BEIIIECTBA,
- 03HaKOMJICHHE CTYJIEHTOB C IPUMEHEHHUEM BEIIECTB C PA3IMYHBIMU MAarHUTHBIMU

CBOMCTBaMH B Pa3HbIX obnacTax HAaYKHU U TCXHUKU,

Il. MecTo nucuuniaunsl (MoayJsi) B crpykrype OIIOII BO:
Jucuunnuna “@Pu3nka MarHUTHBIX SIBIEHUH™ SBJSETCAs AUCHUIUIMHON NpodhecCHOHAIbHOrOo

ITUKJIA.

Mertoauka mpernojaBaHus HAMpaBlieHa HA CHCTEMHBIA MOJIXOJ K OOYYEHHMIO W WHTETPAIHIO
JUCLUIUIMH €CTECTBEHHOHAYYHOTO LIMKJA, T. K. IPU U3YYEHUHU Kypca UCIOJIb3YIOTCSA pa3lieibl U
TEMBI CIECAYIOIINX TUCIUIUIINH:

”Maremarnyeckuii ananus”, «KBaHToBas Teopus», “@u3rka KOHIEHCUPOBAHHOTO COCTOSIHUSIY.

I11. TpeGoBaHus K pe3yJibTaTaM 0CBOCHUS JMCUMILIMHBI (MOYJI51):

Kypc «®u3uka MarHUTHBIX SBJIEHUI», COTTIACHO MOJIOXKEHUAM (esiepatbHOro
rocy/1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa BhICIIEr0 MPO(hecCHOHATBHOTO 00pa30BaHus
MIpHU TIOJITOTOBKE Oakanaspa mo HanpasiaeHuto 03.03.02 duznka, Mo3BOISIET CTYACHTY

nproOpecTy crIeayroIue KOMIETeHIINN:

- Cnoco0eH uCnob30BaTh CHENMATN3UPOBAHHbIE 3HAHUS B 001acTH GU3UKH U DU3HKU

KOHJICHCUPOBAHHOTO COCTOSIHUS [Tl OCBOEHHsI TporiibHbIX usnueckux aucrumuimd (ITK-1).



IlepeyeHb MIAHNPYEMBIX Pe3yJbTATOB 00YYeHHS M0 TUCHHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeH M i

KoMnerenuust

HNuauxaTopsl
KOMIIeTeHIH i

Pe3ysbTaThl 00y4eHust

[K-1

TIK-1.1

3HaeT OCHOBHBIC HAYYHBIC
METO/IbI TEOPETHYCCKOTO U
SKCHEPUMEHTAITBHOTO
HCCIIENOBAaHNUS OOBEKTOB,
MIPOLIECCOB U SIBJICHUH.

3Haer:

- 00IIIMe CBEICHUS O KJIACCH(HUKAIIUHU BEIICCTB
10 UX MarHUTHBIM CBOMCTBaM, UX 0COOCHHOCTSIX
1 00JIacTAX IPIMEHEHIS;

- OCHOBHBIE TEOPUH U MOCIH, O0BICHSIOIHE
MarHUTHEIE CBOICTBA TBEPABIX TEI

Ywmeer:

- OIICHUBAThH MIPEEITBl IPUMEHIMOCTH
KJIACCHYECKOTO TTOAX0/a, POJIb U BaXKHOCTh
KBaHTOBBIX d((PEKTOB MPHU OMTUCAHUU
(hu3KMYeCKUX MPOIIECCOB B BEHIECTBAX C
Pa3IUYHBIM TUIIOM MarHUTHOTO YHOPSIOYEHHUS;
- OIICHUBATh (PU3MYCCKHE TTApAMETPHI
MaFHI/ITOyHOpHI[O‘-IeHHI:IX BCILICCTB
(HaMarHMYEHHOCTH, BOCIPUUMYHBOCTS,
MIPOHHUIIAEMOCTH) TI0 IKCTIEPIMEHTAIIEHBIM
JTaHHBIM;

- IT0 3HAYCHUSIM MAarHUTHBIX ITapaMeTpPOB,
TTOTYYCHHBIX U3 SKCIICPUMEHTAIbHBIX JaHHBIX,
MIPOBOJIUTH KIIACCH()UKALIMIO BEIIECTB IO UX
MarHUTHBIM CBOMCTBAaM.

Baaneer:

- METOAAMH KBAHTOBO-MCXAHUYCCKOI'O OITMCAHUS
MAarduTHBIX CBOfICTB BCHICCTBA,

-croco0aMu pacyera MarHUTHBIX XapaKTePHCTHK
MarHUTOYHOPSAOYEHHBIX CTPYKTYP B paMKax
MIPOCTHIX OOIIEIPUHATHIX MOJICIEH.

IV. Copepixxanue U CTPYKTYpa AUCHUIIMHBI (MOYJIs1)

O0BeM ITUCHUIINHEI COCTABISET 3 3a4eTHBIX eauHHIEI, 108 yacoB, B TOM uncie 55 gyacos

KOHTAKTHOM pa6OTBI. 3aHsaTUsS MMPOBOJATCA TOJIBKO B OYHOM (1)0pMe 06yquI/151 C IIPUMCHCHUCM

JUCTAHIIMOHHOTO KOHTPOJISL CAaMOCTOATENIbHOM paboThl cTyaeHToB uepe3 DMOC dakynprera. Ha

NPaKTUYECKYIO TIOATOTOBKY OTBOJHUTCS 22 ayJAUTOPHBIX YacOB (BO BPEMs BHITIOITHEHUS

MPAKTUYECKUX 3a7aHuii). @opma NpoMeKyTOUHON aTTeCTallMU: SK3aMEH.




4.1. Conepma}me AUCHUIIJIUHDBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BU10B y‘leﬁHbIX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA

AKAACMHUYICCKHUX YaCoB

Ne Pasgen nucnuninHbBI/TEMA = Buasbl yueoHoii padoThl, ®DopMBI TEKYLIET0
n/H = o | BKIIOYAsi CAMOCTOSATENLHYIO Pa0OTy 00y4arouuxcs, KOHTPOJISI
g E NMPAKTHYECKYIO MOATOTOBKY U TPYI0eMKOCTh yCmeBaeMOCTH;
2 S e (B yacax) ®opMa IPOMeKYTOUHOI
= § E Ei KonrakrHas pabora npenoaaBareJis ¢ « arrecTalum
2 = § S odyuyamumMucs E (no cemecmpam)
2 £ 2 | Jexuun Cemunapckue/ | Koncyan E S
: E npaKTHYecKue/ | Taluu g ;‘
= = aaéopaTopHbIe z
= 3aHATHSA o
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. MarHuTHBIE CBOICTBa aTOMA 8 4 2 2 - - Omnpoc
2 Pazgen 2. IlapamarHuTHbIE BellleCTBA 8 7.1 1 2 2 0.1 2 Pemenue 3amau
3 Pasnmen 3. JlmaMarHuTHbIE BelleCTBA 8 7.1 1 2 2 0.1 2 Pemenue 3amay
4 Pasnen 4. MarHurHble cBOiCTBA METAJLIIOB 8 7.2 1 2 2 0.2 2 Pemenue 3amay
5 Paznmen 5. ®eppomarHeTusm 8 13.2 2 4 4 0.2 3 Pemenue 3amay
6 | Pazmen 6. Ilpupona ¢peppOMAarHUTHOTO COCTOHUS 8 8.2 2 2 2 0.2 2 Omnpoc
7 | Pazmen 7. AntudeppomMarserusm u peppuMarHeTuzmM 8 7 1 2 2 - 2 Omnpoc
8 Paznmen 8. /InHaMHKa MATHUTHOM PeIéTKH 8 7.2 1 2 2 0.2 2 Pemenue 3amay
9 | Pazmen 9. [lomeHHasi cTPYKTYpa (peppPOMATHETHKOB 8 7 1 2 2 - 2 Omnpoc
Ok3amen | 8 TectupoBanue
KCP 8 36
HUtoro yacoB 108 10 22 22 1 17




4.2. Ilnan BHeayAUTOPHOIi CAMOCTOSITeIbHOI PadoThl 00yYaIOLIMXCS N0 AUCHHIITIHHE

CamocrosTenbHas paboTa 00yJaromuxcs VYuebHo-
METOAUYECKOE
Or1eHOYHOE
CemecTtp HazBanue pa3zmena, TeMbI . Cpoku TpynoeMKocTb obecrieueHue
Bun camocTosTenbHOM paboThI CPEICTBO .
BBITTOJIHEHUS (uac.) CaMOCTOSATEIbHON
paboTsl
Paznens! 2,4,5,8 13 cnncka ocHOBHOM
B teuenne 3amauu u "
8 Penrenre qoManiHux 3aaaqy 12 M JOTOJHUTEILHOMN
ceMecTpa yIPasKHEHHUSI
JIUTEPATYPHIL.
Paznensr 1,3,6 ITocie 13 cnncka ocHOBHOM
3aBepIICHUS M JOTOJHUTEILHOMN
8 Iloaroroska k onpocy JIEKLIUH 110 2 Omnpoc JIUTEPATYPBL.
IAaHHBIM
pasnenam
Pasnen 9 W3 cnincka ocHOBHOM
B xonme .
8 [onroToBka KpaTKUX JOKIAJAOB ceMecTDA 3 Jlokman M JIOIIOJIHUTEIEHON
R JATEPATYPHL
IloaroroBka Kk 3K3aMeHy W3 crimcka ocHOBHOM
Pabora ¢ TeKIHMOHHBIM MaTEepPHaIOM K xoniy "
8 N . M JIOIIOJIHUTEIEHON
1 y9eOHOH JIMTepaTypoit ceMecTpa
Tect JUTEPATYPHL
OO6mwmii 00beM CaMOCTOSATENTFHON pabOTHI 10 TUCIMIDIMHE (Yac) 17




4.3. Conep:xanue yueOHOro MaTepuaJia
ConeprxkaHue pas3iesioB U TEM AUCIUTIIMHBI

1. MarauTHbIE CBOIiCTBAa aTOMAa

1.1. [InanerapHas Mozenb aToMa

1.2. Monens atoma bopa-3ommepdernbaa. ATom Bomopoaa
1.3. IIpocTpaHCTBEHHOE KBAaHTOBaHUE

1.4. IIpocTas mianeTapHas MOJEb CJI0KHBIX aTOMOB

1.5. DkcnepuMeHTaIbHBIC (DAKTHI, HE OOBSICHAEMBIC MPOCTOM IJIAHETAPHON MOJIEIBIO

1.6. Criun. CoOCTBEHHBIN MAarHUTHBIM MOMEHT 3JIEKTPOHA
1.7. BekTopHas MOfellb aTOMa

1.8. MaruuTtHbIil MOMeHT atroMa. Dakrop Jlanae

1.9. Dddext 3eemana

1.10. JlnamarneTusm 3J€KTPOHHOM 000JI0YKH aToMa

2. [IapaMarHuTHbBIE BelleCcTBA

2.1. Knaccuueckas Teopus JlaHxeBeHa

2.2. CBoiicTBa mapaMarHETHKOB B MAJIBIX TTOJISIX

2.3. CpaBuenue ¢ sxciepuMenToM. [laper menounsix MetaymuioB. Comu
pElIKO3eMEIIbHBIX 3JIEMEHTOB

2.4. MarHuTHble CBOMCTBA MOHOB MIEPEXOHBIX JIEMEHTOB U BIMSHUE
IIOJISI KPUCTAJIIMYECKON PEIIETKH

2.5. HexoTopsle mapaMarHUTHBIE MOJICKYJIBI

2.6. CBoiicTBa mapaMarHeTUKOB B CHJIbHBIX MOJISX

2.7. Annabatuyeckoe pa3MarHM4MBaHue U CBOMCTBA MapaMarHeTUKOB
npu Temneparypax mesbie 1 K

3. JluaMarHuTHLIE BelIecTBa
3.1. IlnamarauTHas BOCIPUUMYHBOCTb aTOMOB U HOHOB
3.2. CBolicTBa XUMHUYECKAX COETUHEHUN

4. MaruuTHbI€e CBOMCTBA METAJLIIOB

4.1. CBoOMCTBa 3JIEKTPOHOB MTPOBOJIMMOCTH B METaJLIE

4.2. TTapamarueTusm cBOOOJHBIX 3JIEKTPOHOB

4.3. JlnamaraeTusm CBOOOHBIX 3JIEKTPOHOB

4.4. DKcriepUMeHTalIbHbIE JaHHBIE O MAarHUTHOW BOCHPHMUMYMBOCTU METAJUIOB
Teopuei

4.5. CBoiicTBa MEPEXOTHBIX METAILJIOB

5. ®eppomarneTusm

5.1. KpuBast HaMarHu4rMBaHUs 1 0COOEHHOCTH CBOMCTB (peppOMarHeTUKOB
5.2. ®opmanbHas Teopus peppoMarHeTuma

5.3. I'mpoMarHuTHBIE OTIBITHI

6. Illpupona ¢peppoOMarHUTHOIO COCTOSTHUS
6.1. OcHOBHBIE HUIEU
6.2. HekoTopsie cBeJieHUS N3 KBAHTOBOW MEXaHUKHU

. CpaBHeHue C



6.3. Mornekyna Bogopo/ia 1 OOMeHHas SHEepTus
6.4. OOMeHHOE B3aUMOJICHCTBUE U KPUTEPH (heppoMarneTuzma

6.5. 3aBUCMMOCTh CBOMCTB (heppOMarHeTUKOB OT TEMIIEPATyPhl. ATOMHBIE

MardiuTHbIC MOMCHTbI (beppOMaFHI/ITHBIX 3JICMCHTOB

7. AuTudeppoMarHeTusM 1 (peppuMarHeTusm
7.1. AatudeppomaraeTuzm
7.2. @eppuMarHeTUKu

8. lnuHaMuKa MATHUTHOH peméTKkn
8.1. OOmue mpeacTaBICHHS O CIIMHOBBIX BOJIHAX
8.2. Ilonyknaccudeckasi TeOpUsi CIIMHOBBIX BOJIH B (peppOMarHeTuKe

9. lomenHasi cTpyKTypa (heppoMarHeTuKoOB
9.1. Ilpuunna 0Opa3oBaHUs JOMEHOB
9.2. [lepexoaHbIe CIION MEXKAY JOMEHAMU

4.3.1. IlepeyeHb CEeMUHAPCKHUX, MPAKTHYECKNX 3aHATHI U J1a00PaTOPHBIX padoT

TpyaoeMkocTh
HaumenoBanue (uac.) dopmupy-
Ne CEeMMHapOB, Beero |- M3 rux OrieHOUHBIE eMble
n/n Ne pasnena MIPAKTUYECKUX U Hacos | rpaKTh- cpeacTBa KOMIIETEH-
11a00paTOPHBIX paboT Hecka U
MOJTOTO
BKa
1 2 3 4 5 6 7
1. MarnutHsble cBoicTBa atoMa | [ToBTOpeHHe MOHATHI U3 oInpoc
KYpCOB aTOMHOW (PU3HUKH 2 1 JIOMAIITHUH
1 KBAHTOBOW MEXAHHUKH. KOHCIIEKT
2. [TapamaranTHBIE BeniecTBa Pemenne 3amau Ha pacuér orpoc,
MarHUTHBIX 2 1 KOHTPOJILHOE
XapaKTePUCTHK 3aJjaHue
apaMarHUTHBIX BEIECTB
3. JlnaMarHuTHbIE BEUIECTBA Pemenuie 3a1a4 Ha pacyer o1poc,
MarHuTHBIX 5 1 KOHTPOJIbHOE
XapaKTepUCTHK 3aJjaHue
JMaMarHUTHBIX BEIIECTB
4, MarnuTHbI€ CBOMCTBa Pemenuie 3a1a4 Ha pacy€r onpoc,
MarHMTHBIX 2 1 KOHTPOJIbHOE
METAaJIIOB
XapaKTepUCTHK METAJIIOB 3aJjaHue K-1
5. DeppoMarHeTusm Pewenue 3anay Ha pacuér o11poc,
MarHUTHBIX KOHTPOJIBHOE
XapaKTepUCTHUK 4 2 3a/laHKe
(eppoOMarHUTHBIX
BEIIIECTB
6. [pupona peppomarnurnoro | Ilocrpoenue ompoc,
raMUJIbTOHHAHA, KOHTPOJIbHOE
COCTOSIHUS
OMHCBIBAiOIlEro 5 1 3aJaHue
MIPOCTEUIINI cityuait
(heppOMarHuTHOTO
YIOPSI0YCHHUS.
7. AHTH]EppOMarHeTu3M u [pubmmxenne o1poc,
(beppuMarHETH3M MOJIEKYJISIPHOTO TIOJIST JIS 5 1 KOHTPOJIBHOE
MarHUTHBIX CHCTEM C 3aJjaHue
NOAPEIIETKAMM.




8. JuHamuka MarHuTHOM Pewenue 3amnay Ha pacuér onpoc,
.. BKJIa/Ia CIIMHOBBIX BOJIH B KOHTPOJIbHOE
PeIETKH
TEPMOIUHAMUKY 3a/laHKe
(dbeppoMaraeTrka
9. JloMeHHast CTpYKTypa OrieHKa pa3MepoB orpoc,
JIOMCHOB JIJISl Pa3IHYHBIX 1 KOHTPOJIBHOE
(heppOMarHeTHKOB
(heppOMarHeTHKOB. 3a/laHKe

4.3.2. IlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE U3yYeHHe CTyIeHTaMu
B paMKax camocTositeabHoi padoTsl (CPC)

Ne Tema Bun camocros- 3amanne Pexomennyemas Konuuectso
HeJl. TENILHOI paboTHI JauTeparypa 9acoB
1. MaruurtHsle CBOKCTBa Bneayauropnas IToBTOpEHUE
abora. HPOHICHHOTO
aToma P DOH
paHee MaTepHaa.
2. ITapamarautHsle Bneayauropnas H3yuenue W3 criucka 0CHOBHOM
— pabota. JUTEPATYPHL. U JIOTIOJIHUTENIBHOMN 2
Pemenue 3agau JINTEPATYypPHI.
3. JuamarauTtHble Bneayauropnas N3yuenue W3 criucka 0CHOBHOM
BelIeCTBa pabora. JTUTEPATYPHI. Y JIOTIOJTHUTENIbHOM 2
Pemenne 3amau JUTEPaTypPHI.
4, MaruurtHble cBOWCTBa Bneayauropnas Nzyuenue W3 cniucka ocHOBHOM
aboTa. JIATEPATYPHL. U TOTIOJTHUTEITHHON 2
METaJIoB P patyp A
Pemenne 3anau JUTEPaTypPHI.
5. deppoMarHeTusm Bneayauropnas Nzyuenue W3 cniucka ocHOBHOM
pabora. JIUTEPaTypHI. U JIOTIOJTHUTEIHHON 3
Pemenne 3amau JIUTEPATYpPHI.
6. IIpupona Bneayauropnas Nzyuenue
pabora. JIATEPATYPBL. W3 crincka ocHOBHOM
(heppomMarHuTHOrO Pewenue 3axaq U JIOMOJHUTENILHOM 2
COCTOSIHUS JUTEPaTypHI.
7. AnTHdeppomar- Bneayauropnast N3yuenue
pabora. JIATEPATYpBL. W3 cnincka 0CHOBHOM
HETHU3M U 7 2
Pemmenue 3a1a4 U JIOTIOJTHUTENEHON
(bepprMarseTusm JITEPATYPEL.
8. Junamuka maruutHoW | BHeayauropnas Nzyuenue W3 cniucka ocHOBHOM
J— pabora. JIUTEPaTypHl. U JIOTIOJTHUTEIIHHON 2
P Pemenne 3amau JUTEPATYpPHI.
9. JlomeHHas CTpyKTypa Bueayauropnas Nzyuenue U3 cniucka ocHOBHOM
pabora. JIUTEPaTypHl. U JIOTIOJTHUTEIIHHON 2
(eppoMarHeTHKoB
Pemenwue 3amau JUTEPaTYpHI.
10. Tekymre KOHCYIbTAIIH
11. IToaroroBka K sK3aMeHy

Bcs nuteparypa

4.4. MeroanuecKkue yKa3aHusi 10 OPraHu3aluy CaMOCTOSITEIbHOI PadoThI CTY1CeHTOB

K coBpeMeHHOMY cHeIMaIiCTy 0OIECTBO MPEABABISAET JOCTATOYHO MIMPOKUH MEepEeUYeHb

Tpe60BaHPII>i, Cpeau KOTOPLIX HEMAJIOBAXKHOC 3HAYCHHUEC UMCCT HAJIMYUC Y BBIITYCKHHUKOB

OMPCACIICHHBIX CIIOCOOHOCTEH U YMCHHUA CaMOCTOSATCIIbHO I[OGLIBB.TB SHAHUA U3 Pa3JIMIHbIX

HCTOYHHKOB, CUCTEMATHU3UPOBATH IMOJTYYCHHYIO I/IH(bepMaI_[I/IIO, JaBaThb OUCHKY KOHerTHOI\/’I

¢unaHcoBO# cutyaruu. PopMUPOBAHNUE TAKOTO YMEHUS IPOUCXOIUT B TEYEHHUE BCETO NEpUoa




10

00y4YeHHs yepe3 yJacTue CTYICHTOB B PAKTUUYECKUX 3aHITHUSAX, BBIMOJIHEHHE KOHTPOJIbHBIX
3a[JaHMii, HaNMCaHUE KYPCOBBIX U BBITYCKHBIX KBATH(PUKAIMOHHBIX paboT. [Ipu sTom
caMoCTOsTeNIbHas paboTa CTYJEHTOB UIPAeT PEILAOLIYIO POJIb B XO/1€ BCEr0 yueOHOro
mporecca.

TeopeTnueckre 3HaHUSA, IOTYyYEHHBIE CTYJEHTAMH Ha IPAKTUYECKUX 3aHATUAX U IPU
CaMOCTOSITEJIbHOM M3yYEHUU Kypca M0 JIUTEpaTypHbIM UCTOYHUKAM, 3aKPEIUIIIOTCS U
BBITNIOJTHEHUH NTPAKTUYECKUX 3aJaHUM.

[Tpu BBIOIHEHNH IPAKTUYECKUX 3a/laHUI oOpalaercss 0co0oe BHUMaHKE Ha BHIPAOOTKY Y
CTYZICHTOB YMEHHS TPAMOTHO BBITIOJIHATH U O(POPMIIATH JOKYMEHTAIMIO, YMEHUS TOIb30BATHCS
Hay4YHO-TEXHUYECKOM CIPaBOYHOU JuTepaTypoil. Kaxaplil CTyI€HT OJKEH MTOATOTOBUTHCS K
3alIMTe CBOEr0 OTYETa, pa300paBLIMCh C TEOPUEH UCCIIEyeMOro SBICHUS.

Texymias pabota HaJl yueOHBIMU MaTepHUaIaMy BKIIIOYAET B ce0sl CHCTEMaTU3aLUI0
TEOPETUUECKOI0 MaTeprasa Kax /10 npakTuyeckoi paboThl, 3aI10JIHEHUS IPOIYILIEHHBIX MECT,
YTOYHEHMSI CXEM U BBIIEJICHUS TJIABHBIX MBICIIEH OCHOBHOIO coJiep:kaHus padoThl. [ 3Toro
UCIIOJIb3YIOTCS] UMEIOLIMECs y4eOHO-METOMUECKUEe MaTepraibl U Apyrasi peKOMEH/JOBaHHas
JIuTeparypa.

['paHuIIBI MEXTy Pa3HBIMH BHIAMH CAMOCTOSTEIBHBIX pa0dOT T0CTATOYHO Pa3MBITHI, & CAMU
BUJIBI Pa0OTHI TIepecekaroTcst. TakuM 00pa3om, CaMOCTOSITEIBHON paboTa CTYJICHTOB MOXKET
OBITh KaK B ayIMTOPHHU, TaK U BHE €.

3aKperuieHne BCero M3y4eHHOT0 MaTepuaa OCyIeCTBIIsAETCS Ha KOHTPOJIbHOM padote. Takxke
MOJKET OBITh MPOBEAEH OMPOC 10 BceM TemaM Kypca. [IpenogaBaTens momoraet pa3zodpaThCes C
pOoOJIEMHBIMH BOIIPOCAMU U 33Ja4aMHu (110 Mepe UX MOCTYIUIEHHUS) B XO€ TEKYIINX

KOHCYJIbTALIU M.

4.5. llpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpoeKTOB) (IPH HAJTUYHUH)

KypcoBbie paboThl yueOHBIM IJIAHOM HE MPEIYyCMOTPEHBI

V. YueOHo-MeTOaMYecKOe U HH(POPMALIMOHHOE 0fecredeHne TUCIUIITUHBI (MOTYJIs1)
nepeyeHb JINTePaTyphl

a) ocHOBHas Tumepamypa

1. baiikos, FO.A. ®u3uka KOHACHCUPOBAHHOTO COCTOSTHUS. [ DNeKTpoHHBIH pecypc] / FO.A.
Baiikos, B.M. Ky3nenos. — 2nextpoH. nan. — M. : U3narensctBo "Jlaboparopus 3HaHmii",

2015. — 296 ¢. — Pexum mocryma: http://e.lanbook.com/book/70766

2. Emudanos, I'.11. ®usuka tBepaoro Tena. [ DIeKTpoHHbBIH pecypc] - DnekrpoH. gan. — CII6.:

Jlanb, 2011. — 288 ¢. — Pexxum mocryma: http://e.lanbook.com/book/2023



http://e.lanbook.com/book/70766
http://e.lanbook.com/book/2023
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0) dononnumenvHas aumepamypa

1. ITaBnos I1.B. ®u3uka tBepaoro tena. Beicas mkomna., M. 2000.

2. 'apwmrok A.A., I'apuimtok A.B., CemupoB A.B.. MarauTHbie CBOMCTBA TBEPABIX TEJL.
Yyeobnoe mocobue. Upkyrck 2000. 135¢.

8) CNUCOK ABMOPCKUX MEMOOUUECKUX pa3pabOmMoK

1. TaBpumiok A.A., 3yopunkuii C.M., ITerpoB A.JI.. ®u3nKka METAIJIOB U CIIaBOB. YueOHOE
nocobue. Mpkyrck-2009, 93c.

2) 6aszbl OAGHHBIX, NOUCKOBO-CHPABOUHBLE U UHPOPMAYUOHHBLE CUCTNEMDbL:

. Kuuragon - 6ubimoreka oHnain yrenns. Www.knigafund.ru

. 243 «BUBJIMOTEX» https://isu.bibliotech.ru/

. 9BbC «JIAHb» http://e.lanbook.com/

. 9BC «PYKOHT» http://rucont.ru

. ApxuB HayuHbIX xypHasoB JSTOR (http://www.jstor.org)

V1. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUIIMHBI (MOLYJIsl)

6.1. YueOHo-1a00paTOpHOE 000pYy/A0BaHUE:

[IpakTHyeckue 3aHATHA 10 JaHHOW JUCLHUIUIMHE IPOBOJATCS B Y4YeOHOH ayAWTOpPHU IO
pacniucanuto. JlabopaTopHoe 000pyI0BaHUE HE IPETYCMOTPEHO.

Ha @axynpreTe wumeeTcss KOMIBIOTEPU3UPOBAHHASA AayAUTOPHs, NpeIHa3HAYeHHas s
CaMOCTOSITENIbHOW  paboThl, C HEOrpaHWYEHHBIM JOCTynoM B MHTepHeT, cTaHIapTHBIE
CpeACTBaMU MPOCMOTpa MPE3eHTALUI U APYTUX MaTepPHUaIoOB MO KypCy.

HNmeroTcs crimcku SaI[aHI/II\/JI U METOJAUYCCKOC PYKOBOJCTBO B 3JICKTPOHHOM M IIECYAaTHOM BHUJIC, B
TOM YHCJI€ B aBTOPCKOM y4E€OHOM ITOCOOUH.

6.2. IIporpammHoe oOecnieueHnme:
CranpaptHble cepBUCHl ceTH MHTepHeT, cTaHIapTHBIE CPEICTBAMU MPOCMOTpA MPE3EHTAU U
JPYTHX MaTepUalIoB IO KypCy

6.3. Texunueckue u IJICEKTPOHHLIE CPEACTBA:
I[HH IMPOBCACHUA MPaAKTUYCCKUX )51 JICKIIMOHHBIX 3aHATUH B Ka4dCCTBC

JIEMOHCTPAllMOHHOTO 00OpYIOBaHMS MCIIOJIB3YIOTCSI HPOEKTOp, 3KpaH M MeJoBas JIOCKa.
Hcnonb3yroTcsi COBpEMEHHbIE 00pa3oBaTeIbHbIE TEXHOJOTWU: HMH(POPMALMOHHBIE (JIEKIMUA U
npeseHtanuu B Power Point), nmpoekTHbIe (MyJIbTUMEINA, BHICO, TOKYMEHTAIbHbIC (DHUIBMBI).
Hcnonb3oBanue Trno0albHOW KOMIBIOTEPHOW CETH MO3BOJSET O0ECHeYUTh JOCTYIMHOCTh
HHTepHET-pecypcoB U peann30BaTh CaMOCTOSATENIBHYIO Pa0OTy CTYAEHTOB, B X0J€ KOTOPOH OHU
MOTYT BBIYMTHIBATH HAYYHBIE CTAaThbU MO TeMaM Kypca. Ha jexkumsax MOryT HMCIonb30BaThCs

MYJbTUMEAUMHBIE CPEACTBA: MPOEKTOP, MEPEHOCHON 3KpaH, HOyTOYK. Ha (akynbrere nmeercs


http://www.knigafund.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://www.jstor.org/
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KOMIIbIOTEPU3UPOBAHHAs ayJUTOPUs, MpeJHa3HAYCHHAs [UIl CaMOCTOSITENIbHOW paloThl, ¢
HEOTPAaHUYEHHBIM JIOCTYIIOM B MIHTEpHET.
Marepuaiibl: Hay4HbIe CTaThH U MOHOTPa(UHU U3 PEIICH3UPYEMBIX KypHAJIOB, pacCMaTpUBa-

HOIUC COBPEMCHHBIC ITOXOAbI U UCCICAOBAHUS B o0ractu (1)I/ISI/IKI/I MarduTHBIX SBJICHHI.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

B cootBerctBum ¢ tpeboanusimu PI'OC BO, B ydueOHOM mporiecce HCHOIb3YIOTCS
aKTUBHBIC U MHTEPAKTUBHBIE (POPMBI IpOBeieHUS 3aHATHI. IHTepakTUBHBIE POpPMBI pabOTHI Ha
Y4EOHBIX 3aHATHSX [PEelyCMaTpPUBAIOT AaKTHBHYIO [IO3ULUI0 CTYJIEHTOB IpU H3Y4YEHUU
MaTepuaia, HalpuMep, CaMOCTOSITENIbHO MOATOTOBUTH JIONOJHEHHE K TEME M BBIHECTH €ro Ha
o0CyX/leHHue, TPOBECTU JUCKYCCUIO, BKJIIOYUTH JIEMEHTbl COOCTBEHHBIX  HAyYHBIX
UCCIIEIOBAaHUM M CJejaTh KpaTKyl [PE3EHTAllMI0 CBOMX BBICTYIUIGHMM Ha Hay4YHBIX
KoH(pepeHMAx. Bece 310 dopmupyer ciocoOHOCTH NMPUMEHATh 3HAHMS, YMEHUS U JTMYHOCTHBIE
KayecTBa JUIsl YCHEIIHOM JAEATEIbHOCTH B 00JacTU HCCIEIOBAaHUM MAarHUTHOTO COCTOSHUS
BEILIECTBA.

Ha nmpakTuueckux 3aHATHAX CTYIEHTHI HCHOJB3YIOT aBTOpckHe 3a1auu. [lo MaTepuanam
HaOJIOZICHUN OHU MPUOOPETAIOT MCCIIEIOBATENbCKUE HABBIKM, HEOOXOAMMBIC IJisi pabOTHI MO
MEXIUCIUTUTMHAPHBIM HAIIPABICHHUSIM, TTOCTIE ITOIy4YeHUsI 6a30BOT0 00pa3oBaHus U (GOPMHUPYIOT
KOMIIETEHIIMIO TOTOBHOCTH BBIIBUTh €CTECTBEHHOHAYUHYIO CYIIHOCTh MPOOJEM, KOMIETEHIIUIO
TOTOBHOCTH MCIIOJIb30BaTh METOJIbl TEOPETHUECKOM M JKCIEPUMEHTAIbHOM (HU3UKH B
npohecCuOHANBHOM NeATENIbHOCTH JIJIsl U3yYEHHUS] MarHUTHBIX BEIIECTB.

[IporpaMMa oOcHOBaHa Ha HCIIOJIb30BAHUM COBPEMEHHBIX OOpPa30BATEIbHBIX TEXHOJOTHUH:
MHPOPMALIMOHHBIX (JIeKUMU W mpe3eHTanuu B Power Point), mpoekTHBIX (MynbTUMeENWa, BUAEO),

JAUCTAHIIMOHHBIC, HaquO'HCCHeﬂOBaTeHLCKOﬁ HaITpaBJICHHOCTH U T. II.

VIll. OueHoyHble MaTepHAaJIbl 1/l TEKYIEro KOHTPOJIS M MPOMEKYTOYHOI aTTecTallnu
®onp oueHouHbIX cpenctB (POC) npencraBieH B NPUIOKEHHUH.

8.1.1. OueHouHbIE cpeacTBA Ul BXOJHOTO KOHTPOJIS

[TpoBoaUTCS OMpOC Ha NEPBOM 3aHIATHH.

8.1.2. OueHOUYHBIE CpEACTBA TEKYILETO KOHTPOJIS
Copepxanne ydeOHOro MaTepuana paszieleHo Ha auaakTuueckue emuHuibsl ([E) —

MNpEAMCTHBIC TCMbI, TOIAJICIKAIIHUC 06}I3aT€JIbHOMy HU3Yy4YCHUIKO W YCBOCHHIO B IIPOLCCCC
O6y‘ICHI/I$[. YuurteBaeTcs MMPOMECKYTOYHAA aTTeCTalusa 110 UTOTraM CaMOCTOSITETbHOM pa6OTBI,
MPEyCMOTPEHHOM MTPOTPaMMOil Kypca.

[TpumepHBIe TecTOBBIE 3aaHus 1O (PU3UKE MATHUTHBIX SIBJICHUN TIpHUBEIEHBI B (hOHAAX

OLICHOYHLIX CPCACTB.
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[IpuMepHbIC BapUAHTHI 33734 IS MPAKTUISCKUX 3aHITUHN

1. PaccuuTaTh MOJISIpPHYIO IMAMAarHUTHYIO BOCIIPUUMYHUBOCTH aTOMApHOI'O BOJOPO/A.

2. Haiit MarHuTHBIN MOMEHT, npuxoasmuiics Ha atom OLIK »xene3a
(B marneToHax bopa), eciu nepuon pemerku 2,86A, a HAMarHU4EHHOCTb
2-10°T'c.

3. Haiitu HaceneHHOCTh YPOBHEH U BETUYMHY HAMAarHUYEHHOCTH
MapaMarHUTHOTO OJJHOATOMHOIO rasa, eciu N = IOZZCM-s, H=25x0,
T=4K, L=0, S =1/2. Ilonaras, 4To OOJBIIMHCTBO aTOMOB HaXOIUTCS
B HAMHHU3IIEM SHEPIeTUYECKOM COCTOSIHUHU, ONIPEACITUTh MAarHUTHYIO BOCIIPH-
HMYUBOCTb.

4. ITony4yuTh BhIpaKEHUE JUIsl MArHUTHOW BOCIPUMMUYUBOCTH MTOPOIIKA,
COCTOSIIIIETO U3 OPUEHTUPOBAHHBIX MTPOU3BOIBLHBIM 00Pa30M KPHUCTAIUTOB,
€CJIM TJIaBHBIEC BOCIIPUMMYHMBOCTH KpHCTAILIA (BOCIIPUUMYHUBOCTH B HaIpa-

snenusx [100], [010], [001]) X1, X2, X3
8.1.3. OueHouHbIe CpeCTBA ISl TPOMEKYTOUHON aTTeCTAIluU

HpOMexcyTquaﬂ aTTCeCTalMsA IIPOBOANUTCA B (I)opMe JK3aMC€Ha.

MaTepI/IaJ'IBI AJI IIPOBEACHUS TCKYLICTO U IIPOMEIKYTOUYHOT'O KOHTPOJIA 3HAaHUM CTYACHTOB!

Komnerenmm,
Ne KOMIIOHEHTHI
Bun xonTpons KonTponupyembie TeMbl (pa3zeibl)
n\in KOTOPBIX
KOHTPOJIUPYIOTCS
1. Omnpoc MaruuTHbI€ CBOMCTBA aTOMa K-1
5 IIpoBepka pemenus ITapamarauTHbIE BeniecTBa [1K-1
' JIOMaIHeN 3a1a49u
3 [IpoBepka pemenus JInaMarHuTHBIE BElecTBa [1K-1
' JIOMAIITHEH 3a/1a9u
4 IIpoBepka pelienus MarsuTtHbIe CBOMCTBA METAIIIOB [1K-1
' JloMaIiHei 3aua4n
5 IIpoBepka pelieHus deppoMarHeTusm [1K-1
' JloMaIiHei 3aua4n
[Ipupona peppomarautTHoro [1K-1
6. | KonrpomnbHas paboTa
COCTOSIHUSI
. TTpoBepKa pererus AHTH(EppOMarHeTusm u [1K-1
' JIOMaIHeN 3a1a49n (beppuMarneTusm
8 [IpoBepka pemenus JlnHaMHKa MarHUTHOW PEIIETKH [1K-1
' JIOMAIITHEH 3a/1a9K
TTpoBepKa pererHs JlomeHHas CTpyKTypa [1K-1
o JIOMalIHEN 3a1auu (beppoMarHeTHKoB

[Iporpamma coctaBiena B cooTBeTcTBUM ¢ TpeboBanusiMu OI'OC BO no HampaBieHUio
noaroroBku 03.03.02 dusuka.
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