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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.0.16 Xumuueckasi pu3uka TBepaoOro Tejaa

1. Kog n HaumeHoBaHMe HanpaBneHua nogrotoBku/cneyuanbHocTu: 04.03.02 Xumuns,
dun3mnkKa n MexaHvka maTepuanos

2. Mpodunb noaroToBku/cneuymanusauua: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4eHuUA: oYHas

5. Kachegpa, oTBevaroLwas 3a peanmsauuio gUCUMNInHLIL: kKadeapa matepuanosefeHnsa u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenu nporpammbl: JJapnHckun bopmuc Muxannosud, JOKTOp OU3NKO-
MaTeMaTU4Yecknx Hayk npodeccop

7. PekomeHaoBaHa: Hay4HO-MeTOANYECKMM COBETOM XMMUYECKOro cpakynbTeTa, NpoTOKON
Ne3 o1 19.04.2022

ommemKu o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2024-2025 CewmecTp(bl): 5



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

1.0opmMrpoBaHMe Y CTYAEHTOB YMEHUI 1 HABLIKOB UCMOSb30BaHWS

hyHOaMeHTanbHbIX 3aKOHOB, TEOPUIA KIacCUYECKON M KBaHTOBOW (DU3MKM TBEPAOro TeNna B CaMOCTOATESIbHOM
NpaKTUYECKOW AeATeNIbHOCTY.

2. dopMupoBaHUE Y CTYAEHTOB Hay4YHOrO MUPOBO33PEHUS], TBOPYECKOTO MbILLSIEHUSI U HABLIKOB CAMOCTOSITENBHON
no3HaBaTenbHOW AEATENbHOCTH.

10. MecTo y4ye6HOM AncuMnNnHbI B cTpykType OOIT:
B1. O6asaTtenbHas YacTb.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/moaynio (3HaHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIE C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi 06pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX AOCTUXKEHUA:

Ko HasBaHue Koga(br) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMeTeHL MK
Or1K- | CnocobeH OlMK- | Ucnons3yer 3HaTb:

3 ncrnonb3oBaTtb B 3.1 0a30BbIC 3HAHUS B Knaccudukauuo,  CTPYKTYpY, CBOMCTBA
npoceccuoHanbHomn obmactu KpUCTanmuyeckMx TBepablx Ten, metodbl WX
AeATEeNbHOCTM MaTeMaTHKH I nccnenoBaHus;

GasoBble 3HaHMA B bu3uKYN npH yMeTb:
obnactu pCIICHUH 33124 Mcnonb3oBaTb 3HaHWA AN MHTepnpeTauuu
MaTemaTn4ecKkmx " MaTepualoBeIcHUs | CBOMNCTB, MPOLIeCCOB BKMOYas 0ObeKThl,
CMEXHbIX norny4YeHHble CaMOCTOSATENBHO B paMKax Hay4HO-
€CTECTBEHHbIX HayK nccnenoBaTenbCKon AeaTeNbHOCTY.

BnageTb:

HaBblkaMW NPOBEAEHNS CAMOCTOSITENbHOMN
WHTEpnpeTaummn pe3ynbTaToB
3KCMEPUMEHTAarbHbIX UCCreaoBaHui B obnacTu
CWHTe3a 1 Habnoaaemblx CBOWCTB
TBEPAOTESbHBLIX CUCTEM.

OlK- | O6pabarteiBaeT 3HaTb:

3.2. JIAHHBIE C OCHOBHble MOJENU TeopeTUYecKoro OnMcaHus
HCIIOJIb30BaHUEM SIBMEHNA W CBOWCTB TBEPAbIX TEM, TakUX Kak
CTaHIAPTHBIX TEnmnoBbIX, 3NEKTPUYECKNX, MarHuTHbIX,
croco6oB MEXaHUYECKMX W  ONTUYECKUX, XMMUYECKUX
anmpoKCUMAIINU peakuui B TBEPAbIX TENax.

YUCJIICHHbIX yMeTb:
XapaKTEPUCTHK MCnonb30oBaTb 3HAHUA Ons  vMHTepnpeTtaumm
CBOWCTB, MpoLeccoB BKNto4Yass 0OOBbEeKTHI,

nony4YeHHble CaMOCTOSITENbHO B paMKkaxX Hay4HO-
1ccrneaoBaTenbCckon AeATenbHOCTU.

BnageThb:

HaBbIKaMW npoBeaeHus CcaMOCTOATENbHOWM
MHTEpnpeTaumMn pesynbTaToB WCCrefoBaHUn B
oGnacTn cBOMCTB TBepAOTENbHbIX CUCTEM.

OlK- | Uuatepnperupyet 3HaTb:

3.3. pe3yabTaThl Knaccudukauuto, CTPYKTYPY, CBOWCTBA
XMMHUUYECKHUX KpUcTannuyeckux TBepablX Ten, MeTodbl WX
HaOJIIOICHMH C ncecnegoBaHug,; OCHOBHbIe Moaenm
HCTIOTb30BaHUEM TEOpPeTUYEeCKoro OonucaHus SBNEeHWM U CBOWCTB
¢busnyeckux TBEpPAObIX Ten, Takux Kak TEnnoBsbIX,
3aKOHOB U 3NEKTPUYECKNX, MAarHUTHbIX, MEeXaHUYECKNX W
Npe/CTaBIeHU I ONTUYECKMX, XUMUYECKUX peakuun B TBepablxX

Tenax.
yMeTb:
ucnomnb3oBaTb 3HaHWA AN WHTepnpetauum
CBOWCTB, MNpOLECcCoB BKNtOYas  OOBLEKTHI,

MoJSly4eHHble CaMOCTOATENbHO B paMKax Hay4Ho-
nccrnenoBaTenbCKon AeATeNbHOCTU.
BnageTb:




HaBblkaMW  MPOBEAEHUST  CaAMOCTOSATESIbHOW
WHTepnpeTauum pe3ynbTaToB
3KCMEepPUMEHTAanbHbIX UCClieqoBaHUin B obractu

cuHTEe3a " HabnwgaeMbIx CBOWNCTB
TBEPAOTENbHbIX CUCTEM.
OlK- | Cnocoben OIIK- Hcnonp3yer 3HaTb:
1 HCIIONB30BaTh  IIpHU 1.1 npu peuieHun | Knaccudukauumio, CTPYKTYpPY, cBonCTBa
3amaq KpUCTannuyecknx TBepablX Ten, MeTodbl UX
peHIcHINn 3a)151q npodecCHOHANBHON | MCCNeaoBaHuUS;
pOQeCcCHOHATBHOM JeATeNbHOCTH yMeTb:
JESITeIbHOCTU TEOPETHYECKUE ucnonb3oBaTb 3HaHWA AN WHTepnpeTauum
OOHUMAaHUE OCHOBBI  (u3MKO- | CBOWCTB, MPOLLECCOB BKNOYad  OOBbEKTHI,
TEOPETHYECKHX XUMHHA NOMy4eHHbIE CaMOCTOATENbHO B PaMKaX Hay4HO-
MOJTYIPOBOJHUKOB | UCCNEAoBaTENbCKON AEeATENbHOCTH.
OCHOB XAMUH, ;
BIX MaT€pHUaioB BnageTb:
(usnkn Marepuanos HaBblkaMW  MPOBEAEHMSI  CaMOCTOSITENbHOM
u MEXaHUKA MHTepnpeTauuu pes3ynbTaToB
MaTepHaIOB 3KCNepMMeEHTanbHbIX UCCrnefoBaHUi B obnacTtu
CunHTe3a " HabngaeMbIx CBOWNCTB
TBEPAOTENbHbIX CUCTEM.

OIIK- Hcnone3yer npu 3HaThb:

1.2. pelIeHnH 3a1a4 Knaccudmkaumio,  CTPYKTypy, XUMU4eckme
npodecCHOHANBHON | CBOMCTBA  KPUCTaNNUYeckux TBepablX  Ten,
JeATEIbHOCTH MeToAbl X uccnegoBaHus;

TCOPCTUICCKUC yMeTb:

OCHOBEI ucnonb3oBaTb 3HaHWA AN WHTepnpeTauum

CTPYKTYpHOU CBOWCTB, npoLeccoB, nponcxoasaLmnx B

XUMUH HeopraHu4ecknx maTepmanax

HEOPraHUYECKUX BnageTb:

MaTepHaioB HaBblkaMW aHanu3a CTPOEHWS HEeOPraHUYecKnx
mMaTepuanos

OIlIK- Hcnonbs3syer npu 3HaThb:

1.3. pelIeHny 3a1a4 Knaccudukaumio, CTPYKTYpY, MexaHudeckue
npodecCHOHAIBHOH | CBOWCTBA  KPUCTannMYeckux TBepabIXx Ten,
JIeSTEIbHOCTH MeToAbl X uccneaoBaHus;

TCOPCTUICCKUC YMeTb:

OCHOBBI MEXaHUKH | UCMONb30BaTb 3HaHMA  Ans  UHTepnpeTauuu
MaTepHaioB CBOWCTB, npoLeccos, nponcxoasaLUnx B
HeopraHu4eckux matepmanax

BnageTb:
HaBblkaMW aHanM3a MeXaHW4YeCKMX CBOWCTB
HeopraHM4yeckux MaTepuanos

OIIK- IIpennaraer 3HaThb:

14, UHTEpIPETAIIIO OCHOBHblE MOJEenu TeopeTUYecKoro onucaHua
pe3ynbTaToB SBMIEHUA U CBOWCTB TBepAblX Ter, Taknx Kak
9KCIIEPUMEHTOB U TennosbIX, 3NEKTPUYECKNX, MarHUTHbIX,
pacueTHO- MEXaHUYECKNUX U  OMTUYECKUX, XUMUYECKUX
TEOPETUUECKUX peakuui B TBepAbIX Tenax.
pabor ¢ yMeTb:

HCIIOB30BaHHEM npoBoaMuTb aHanu3a pe3ynbTaTos
TEOPETUUECKUX 9KCMEPUMEHTOB U pacyeTHO-TEOPEeTUYECKUX
OCHOB XUMHH, pabot

(bu3uKY 1 BrnageThb:

MEXaHHUKH HaBbIKaMu npoBegeHuns CaMOCTOATENbHON
MarepHaioB WHTEepnpeTaunn pesynbTaToB WCCNenoBaHWA B

061acTv CBOWCTB TBEPAOTENbHbIX CUCTEM

12. O6bem gucUMNNnHbLI B 3a4eTHbIX eauHuuax/yac — 3/108

dopma NpoMeXyTOYHOM aTTecTauum — 3a4eT C OLEHKOMN.




13. TpyaoemkocTb No BMAam y4ye6HoOM paboTbl

TpyooemKkocTb
Bua yueGHoi paboTsl Bcero To cemecTpam
Ne cemecTpa Ne cemecTpa
5
KoHTakTHasa pabota
nekuuu 36 36
npakTndeckme 36 36
B TOM ymcne: nabopartopHble
KypcoBas pabota
CamocTtosTensHasi paborta 36 36
lMpomexyToyHas aTTecTaums
Utoro: 108 108

13.1. CopepxaHue AUCUUNIUHbBI

Ne
n/n

HanmeHoBaHue
pasgena gucLMnIvHbl

CogaepxaHve pasgena AMCUUNIUHBI

Peannsauus
pasgena
OVCUMNMNUHBI C
NOMOLLLbHO
OHNawH-Kypca,
AYMK

1. Jlekuum

1.1

"eomeTpus
KpUCTanmmyeckmx
peLueTok

Mpsamas n obpaTtHas peweTtkun. PeweTka Bpase,
npuMUTUBHaA sderka BurHepa —3enua. Knaccndukaums
peletok bpaBe. ToyeyHble 1 MPOCTPAHCTBEHHbIE
KpucTannuieckune rpynnsl cummeTpum. lNMpeacrtasnexHmns
rpynn.

1.2

OOHOHBI

Knaccuyeckue konebaHums Kpuctanmyeckomn peLueTku.
CnekTp AKycTuU4eckue n onTnyeckue BomnHbl. KBaHToBaHue
konebaHuit, POHOHbI. QHepreTudeckasi NIOTHOCTb
¢oHOHOB. Teopua pelueToyHoM TennoemkoctTu. Mogenu
[Nebasa n dnHwTEenHa.

1.3

Mopenb cBoOOAHbIX
3NEKTPOHOB B
Kpuctannax

KpaeBble ycnosusa KapmaHa-bopHa. OHepreTudeckuii
cnekTp. MNnoTHocTb cocTosHu. PacnpeaeneHne depmu-
Oupaka. MoeepxHocTb ®epmu. Ctatudeckas u
AVHaMu4yeckas anekTponpoBogHocTb. OnTuyeckue
ceowncTBa. KoapduumneHT oTpakeHns. nekTpoHHas
TEeNnnoeMKocTb. TennonpoBoAHOCTb MeTanna.

1.4

BonHbl Brioxa

YpaBHeHue ans 6rnoxoBCKkux anekTpoHoB. iMnynbe u
ckopocTb B6roxoBckoro anekTpoHa. Mogens KpoHura-
MeHn. 3aBMCMMOCTb SHEPTUM 3MEKTPOHA OT
KBa3uMMMnyrnbca B TPEXMePHOM KpucTanne. 3oHa
BpunnyaHa. OHepreTuyeckune 30HbI. MeToa cunbHOM
cBsa3n. dyHkumn BaHbe. TeH3op adhdekTuBHOM
mMaccbl.CnuH-opbuTanbHoe B3anmogenctane 6rnoxoBCknx
9MNEKTPOHOB.
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Monyknaccunyeckas
ONHaMUKa SJTIEKTPOHOB

CB00OAHbIE 3MEKTPOHBI B MOCTOSIHHOM
3NEKTPOMArHMTHOM nose. AHepPreTMYECKNI CNekTp
3NEeKTpOoHa B OAHOPOAHOM MarHUTHOM none. OdpdekT ae
Maasa-BaH AnbgeHa. Ocunnnauumn TENSI0OEMKOCTU U
NpPoOBOAVUMOCTM.

1.6

Knaccudumkaums
TBEPAObIX Ten

KJ'IaCCI/Id)MKaLI,I/Iﬂ TBEPAbIX TEN Ha OCHOBE NPOBOANMOCTU.
OpHoBaneHTHble, OBYX BarieHTHble, TpexXBalieHTHbIE,
YeTblpexBalieHTHbIe MeTarslbl, noNymeTanibl,




nepexogHble Metannbl, pegko3emMesibHble MeTansbl.

1.7 Teopusa nokaneHoro nonga. MexaHnambl NONAPU3yeMoCcTm
OnanekTpnyeckune ONanekTpukoB. CunbHbIe aNeKTpUYEeCcKue Mnoss.
CBOWCTBA U30MATOPOB AnekTpuyeckuin npobon. MnpoaneKkTpruyecTBo.
CerHeToaneKkTpuKu.
1.8 SneKTPOHHas Mpumepsl 30HHBIX CTPYKTYP NOMYNPOBOAHMKOB. YUucno
CTPYKTYPa M HocuTenenm 3apsiga B YUCTOM MOMYMNpPOBOAHUKE B
SneKTPUMECKIe YCIOBUSIX TEPMOANHAMNYECKOrO PaBHOBECUS. |_|E)I/IMeCHbIe
CBOVCTBA ypOBHU. PaBHOBECHas KOHLEHTpaunsa HocuTenen B
npMMecHOM NonynpoBoaHuke. NpoBoanMocTb No
NnonynpoBOAHWKOB N
NPUMECHON 30HE.
1.9 HamarHuyeHHOCTb U MarHMTHast BOCNPUNMHYUBOCTb.
ATOMHas BocnpunmynsocTb. BocnpunmyumsocTs
OV3NEKTPUKOB C 3arnOfHEHHON aTOMHON 0OOOYKON.
JlTapmopoBsckuii guamarHeTnam. OCHOBHOE COCTOSHUE
WOHOB C YaCTWYHO 3anofHeHHon obonoykon. MNMpasuno
XyHpa. MNMapamarHeTuam guanekTpukos. [NapamarHeTusm
M o Maynu metannos. [lnamarHeTnam anekTpoHOB
arHUTHbIE CBONCTBA
NpoBoAMMOCTU. CUHIMETHbIE U TPUNNETHBIE COCTOSHUSA
TBEPAObIX TEnN .
ABYX3NEKTPOHHOW cnctembl. MexaHu3mbl 06MEHHOro
B3ammogencTams. [Npsimo 0OMeH, KOCBEHHbI OOMEH,
cBepxobmeH, obmeH Mexay AenoKanvM3oBaHHbIMM
3neKTpoHamMu. TuMbl MarHUTHBIX CTPYKTYP.
deppomarHeTnku, deppuMmarHeTmku,
aHTudeppomarHeTukn. [lomeHbl, AOMEHHbIE rpaHuLbl U
OOMEHHbIE CTPYKTYpbI.
1.10 VoeanbHbln CBEPXNPOBOAHMK. HesaTyxatowme ToKK.
MarHuTHble cBoNCTBa. QHepreTuyeckas LWenb. YpaBHEHNe
CBepxnpoBoguMOCTb JloHaoHoB. Teopusi MMH30ypra-JlaHgay. KeaHToBaHue
MarHMTHoro notoka. CeepxnpoBoasillee TyHenMpoBaHue.
OdppexT xo3edcoHa.
1.11 [echexTbi B To4eyHble AedekThbl B KpUcTarnnax pasHbiX Kraccos.
KpUCTannax LieHTpbl okpacku. Amucnokaummn. [McnokaumMoHHbIE CTEHKM.
MeXKpuCTannuTHble rpaHuLbl.
1.12 Bo3byxaeHus B OKCUTOHbI, NMONAPOHbI, NNAa3MOHbI, MarHOHbI, OMYKTYOHbI,
TBEpAbIX Tenax ANEKTPOHbI N ObIPKU, TSXenble dePMUOHBI.
2. NpakTn4yeckme 3aHATUA
21 "eomeTpus Mpsamas n obpaTtHas pewweTkn (npoctas kybudeckas, MUK,
KpucTannnyeckux OUK, TT1Y). WHgekcbl Munnepa, paccTtosHua mexagy
peLueTok NAOCKOCTAMM.
2.2 HedekTbl B BekTop Bloprepca, nnactudeckve gedopmavmu, opmyna
Kpuctannax Mnya-Kennepa.
2.3 BonHbl Brnoxa KBasummnynec, CKOpPOCTb  OBWXEHUsI KBaHTOBOIo
3ANEKTPOHa, achpekTBHAA macca.
2.4 OneKTpoHHasd 30HHaa cTpykTypa nonynpoBogHukoB. CBoGoAgHble
CTPYyKTYypa 1 HocuTenu 3apsiaoB. XMMUYECKUiA MoTeHuuan.
anekTpuyeckune
cBONCTBa
NnonynpoBOAHMKOB
2.5 OwvanekTpuyeckne Xnmmyeckne MexaHusMbl — nonsipu3auMm  atoMoB B
CBOWCTBA U30MSATOPOB | TBEPAOM Tene
2.6 MarHuuTHble ceoicTBa | MarHutoH bBopa. MarHetusm atomoB. [lapamarHeTusm
TBEpPAObIX TEN 30HHbIX 3NeKkTpoHoB. OOmeHHas 3Heprus, CnuH-
opbuTanbHoe B3aumogencTemne.
2.7 NpoBoAUMOCTb [BmxKeHne 3neKTPOHOB B 3MEKTPUYECKOM norne, AfvHa
mMeTannos cBobopgHoro npobera

13.2. Tembl (pa3aenbl) AUCUMNIUHBI U BUObI 3aHATUN

Ne
n/n

HanmeHoBaHne Tembl

Buabl 3aHaTU (Yacos)

Nekumm | Mpaktuyec | NlabopaTtopHble CamocTtosTen|

Bcero




(pasgena) gucumMninHbl Kkne bHasi paboTa
1 "eomeTpusa KpUCTanInM4eckmx 5 4 1 7
peLueTok
2 DOHOHBI 4 3 2 9
3 Mopgenb cBO60OOHbIX 3NIEKTPOHOB B > 2 5 6
Kpuctannax
4 BonHbl Brnoxa 4 3 1 8
5 Monyknaccuyeckas AnHamMmuyka 5 3 1 6
3NEKTPOHOB
6 Knaccudukauusa teepapix Ten 2 3 2 8
7 [nanekTpnyeckue cBoncTea 4 3 1 8
N30NaTOpPOB
8 OneKTPOHHas CTPYKTypa u
3ANeKTpu4eckne CBOMNCTBa 4 3 8 15
NonynpoBOAHUKOB
9 MarHuTHble CBOMCTBA TBEPAbLIX TEN 4 3 1 8
10 CBepxnpoBoANMOCTb 2 3 8 13
11 [edekTbl B kpucTannax 2 3 1 6
12 Bo3byxaeHus B TBepabIx Tenax 4 3 8 15
Utoro: | 36 36 36 108

14. MeToan4ecKkue yKkasaHus Ansi 00y4aroLWmxcsa No 0CBOEHUI0 AUCLIUMIIUHDI
[ns ycnewHoro ocBoeHUst AUCLUMNNHBLI, Heo6XoaNMO
®  13yYeHMe OCHOBHbIX U [JOMOSMHUTENMbHbIX MUTEPATYPHbLIX NCTOYHUKOB;

e BbINOJIHEHNE NPAKTUYECKOro 3agaHuA.

15. lMepeyeHb OCHOBHOM W [OOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) ocHOBHas nuTepaTtypa:

Ne n/n MUcTOoUYHUK
FotTwTanH . Pusnko-xmMMmmyeckne ocHoBbl MaTtepuanosenenuns / I'. FoTTwTanH ; nep. ¢ aHrn. K.H.
1 3onotosoin, [1.0. YapkuHa nog pea. B.MN. 3nomaHosa. — M. : BuHom. JTabopatopus 3HaHui, 2009. —
400 c.

l'ypeBuy A.I'. dnsmka TBepaoro Tena : yyebHoe nocobue ansa cTyg. yH-TOB U TeXH. yH-ToB / A.T.
2 l'ypesud ; ®ns.-texH. uH-T um. A.®. Modde PAH. — CI16. : BXB-lMeTtepbypr : Hesckuin ananekt, 2004.

- 318 c.
ByTtarun MN.HO. Xumundeckas dumanka TBepaoro Tena : [y4ebHuk ans ctya., obyd. no HanpaBneHuo

3 511700 "Xvmus, comsuka n mexaHvuka matepuanos"] / MN.1O. BytaruH. — M. : M3g-Bo Mock. yH-Ta, 2006.
— 269 c.

4 EnndaHos I".N. dusmka TBEpAOro Tena : yyebHoe nocobue / I'.U. EnndaHos. — MN3a. 3-e, ncnp. —
CI6. : laHb, 2010. — 287c.

5 MaTtyxuH B.J1. ®nsmka tBepgoro Tena : yuebHoe nocobue / B.J1. MatyxuH, B.J1. Epmakos. — Cl16. :

JNlanb, 2010. — 218 c.

6) AononHuTenbLHasA nuTeparypa:

Ne n/n UcTOYHUMK
AuwkpodT H. dnsnka tBepgoro Tena : B 2 T. / H. AwkpodT, H. MepmuH. — M. : Mup, 1979. —
6 T.1: nep.c anrn. A.C. Muxawnnosa; nog pea. M.W. KaraHosa. — 1979. — 399 c¢.; T.2 : nep. ¢ aHrn. K./.

Kyrens, A.C. Muxannosa; nog pea. M.U. KaraHosa. — 1979. — 422 c.
Kuttens Y. BeegeHune B puauky TBepagoro Tena/ MNep. ¢ aHrn. A. A. lN'ycesa. — M. : ['0C. U34-BO TEXH.-

! TeopeT. nuTtepatypsbl, 1957. — 523 c.

8 OasbigoB A.C. Teopus TBepaoro Tena : YuyebHoe nocobue ans ctya. ms. cneunanbHOCTen By30B /
A.C. JaBblgoB. — M. : Hayka, 1976. — 639c.

9 3aimaH k. MpuHuunbl Teopun TBepaoro Tena : MNep. co 2-ro aHrn. nsa. / k. 3anmad ; MNopg pea.
B.J1. BoH4y-BpyeBuya. — M. : Mup, 1974. — 472 c.

10 Bpanat H.B. KBasnyactuubl B puanke koHaeHcnpoBaHHoro coctosHus / H.b. Bpanar, B.A.

Kynb6auuHckuin. — N3g. 2-e, ucnp. — M. : ®PU3MATJINT, 2007. — 631 c.
B)MH(pOpPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHbIe pecypchl (opuUmanbHble pecypChl MUHTEPHET)™:




Ne n/n Pecypc

http://www.elibrary.ru — Hay4yHaa anekTpoHHass 6ubnmoteka eLIBRARY.RU - kpynHenwun
POCCUMCKMA UH(OPMAUMOHHBIA MNopTan B 00Mactu  Hayku, TEXHONormW, MeauuMHbl 1
obpasoBaHus, cogepxawmn pedepaTbl U NOMHble TeKCTbl 6ornee 12 MIH. HayYHbIX CTaTten u
nybnukauun. Ha nnatdopme eLIBRARY.RU pgocTynHbl anekTpoHHble Bepcun Gonee 1400
POCCUNCKMX HaYYHO-TEXHUYECKUX XypHanoB, B TOM yucne 6onee 500 xypHanoB B OTKPbITOM
goctyne.
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16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW paGoThl

Ne n/n NcTouHnk

17. OOpasoBaTefnibHble TEXHONIOrMKU, MUCNOSib3yeMble NpU peanusauum Yy4ebHoOWM
AUCUMNNUHBLI, BKIOYasas [AUCTaHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

MpoBefeHune TekyLlen aTTecTaumm U camocTosiTENbHON paboThbl MO OTAENbHBLIM pasgenam AUCUUMAWHGI.

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:

MynbTUMeannHbIN NnpoekTop BENQ, akpaH, HOYTOYK.
19. OueHou4HbIe cpeacTBa AN NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKN 0CBOeHMS oBydatowmnmmcsa y4ebHoro matepuana onpegenseTcs
coaep)kaHUeM crieayoLmx pa3aenos AUCLUUNIUHBIL:

Ne HavnmeHoBaHue WHamnkaTtop(bl)

pasgena AucuUMninHbI KomneTeH JAOCTMXKEHWS OueHo4Hble cpeacTea
(mogyns) una(v) KoMneTeHuumn

1 OIIK-1.1

OIIK-1.2

FeomeTpus OITK-1 OIlK-1.3
KpUCTannm4eckmx OIK-3 OIlK-1.4 YCTHBIN onpoc
peLleTok OIIK-3.1
OIIK-3.2
OIIK-3.3
2 OIIK-1.1
OIIK-1.2
OIIK-1.3
DOHOHBI 8%112:% OIIK-1.4 YCTHbIN Onpoc
OIIK-3.1
OIIK-3.2
OIIK-3.3
3 OIIK-1.1
OIIK-1.2
Mogenb cBo6oHbIX OIK-1 OIIK-1.3
3MEKTPOHOB B OIK-3 OIIK-1.4 YCTHbIN onpoc
KpucTannax OIIK-3.1
OIlK-3.2
OI1K-3.3
4 OIIK-1.1
BonHbl Brioxa 8%112:% OIlK-1.2 YCTHbI onpoc
OIlK-1.3

n/n
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n/n

HanmeHoBaHue
pasgena OQuCUUnnHLI
(mopgyns)

KomneTeH
umsi(v)

WHankaTop(bl)
OOCTMXKEHNSA
KOMMNeTeHLUN

OueHouHble cpeacTBa

OIIK-1.4
OIIK-3.1
OIIK-3.2
OIIK-3.3

HOJ'IyKJ'IaCCVI‘-IeCKaFI
ANHaMKUKa 3N1eKTPOHOB

OIIK-1
OIIK-3

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-3.1
OIIK-3.2
OIIK-3.3

YCTHbIN onpoc

Knaccudumkaums
TBEPAObIX TEn

OIIK-1
OIIK-3

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-3.1
OIIK-3.2
OIIK-3.3

YCTHbIN onpoc

,D,VISJ'IeKTpVI‘-IeCKVIe
CcBOWCTBaA n3on4aTopoB

OIIK-1
OIIK-3

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIlK-3.1
OIIK-3.2
OIIK-3.3

YCTHbIN onpoc

OneKTpoHHasa CTpyKTypa
N anekTpuyeckue
CBOWCTBa
nonynpoBOAHUKOB

OIIK-1
OIIK-3

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIlK-3.1
OIIK-3.2
OIIK-3.3

YcTHbIN onpoc

MarHuTHble cBoMcTBa
TBEPAObIX Ten

OIIK-1
OIIK-3

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIlK-3.1
OIIK-3.2
OIIK-3.3

YcTHbIN onpoc
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CBepxnpoBoaNMOCTb

OIIK-1
OIIK-3

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIlK-3.1
OIIK-3.2
OIIK-3.3

YCcTHbIN onpoc

11

[edekTbl B KpucTannax

OIIK-1
OIIK-3

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIlK-3.1
OIIK-3.2
OIIK-3.3

YCcTHbIN onpoc
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Bo3byxaeHus B
TBEpAObIX Tenax

OIIK-1
OIIK-3

OIIK-1.1
OIIK-1.2

YCTHbIN onpoc




HanmeHoBaHue MHugukaT
rll\ﬁ pasnena AMCLIANNNHS K?_m((a;;% mf‘cwg,ﬁ’v(,';') OueHouHble cpeacTaa

(mopgyns) KOMNeTeHummn
OIIK-1.3
OIIK-1.4
OIIK-3.1
OIIK-3.2
OIIK-3.3

[MpomexyToyHasa aTTecTtaums Komnnekt KUM
dopma KOHTPONs — 3a4eT C OLIEHKOM

20 TunoBble OLEHO4YHbIe cpeAcTBa UM MeTOAMYECKUe MaTepuanbl, onpeaensmowue
npoueaypbl OueHUBaHUsA

[na oueHMBaHUSA pe3ynbTatoB 00y4YeHMsT HA 9K3aMeEHE UCMOSb3YHTCS cneayowme nokasaTtenu
(8YHbI 13 19.1):
1) 3HaAaHNe KJ'IaCCVI(bVIKaLI,VIM TBEPAbIX TEJl MO CTPYKTypaM, SNEKTPUHECKUM, MEXAHNYECKUM, MAarHUTHbIM,
ONTUYECKUM XapaKTEPUCTUKAM,
2) 3HaHNe MO/J,eJ'IeI7I npoLueccos, JieXalwnx B OCHOBE 3TUX XapaKTepUCTUK
3) 3HaHNe Mo,qene|7| (bI/ISI/I‘-IeCKI/IX N XMMN4YeCKMX NpoLieCCoB B TBEPAbIX TeSax;
4) ymeHue wuCnosfib30oBaTb 3HAHWSA AN MHTepnpeTauun MnpOoLEeCCOB CBOWCTB LUMPOKOrO Kpyra
TBEepaoTesibHbIX 06'beKTOB;
5) BnageHne crnocoBGHOCTBLIO MMMKCTPUPOBATL OTBET NpUMepamn, aktamu, OAHHbIMU HayYHbIX WUC-
CJ'Ie,EI,OBaHI/IVI, NPUMEHATb TEOPETUHECKMNE 3HAHUA ONA pelleHNA Hay4YHbIX npo6neM.

20.2 NpomexyToyHasa aTrectauus

MpoMexyTouHasi aTTecTaums no AMCUMNIMHE OCYLLECTBNSAETCS C MOMOLLbIO CMEAYIOLLUX OLLEHOYHbIX
CPEeACTB:

TeopeTnyeckne BONpoChI
1. Ilpsimas u oOpaTHas pemeTku KpucramioB. 3oHa bpuirosHa.
2. BonHOBBIE QYHKIIMH 3JIEKTPOHOB B IEPUOIUUYECKOM KpUCTaJIMUYeckoM moje. Bomansl bioxa.
OHepreTu4ecKue 30HbI.
3. Mozenb cBOOOAHBIX B METaIIaX. DHepreTuieckas IoTHOCTh. [loBepxHOCTE Depmu.
4. Bonnsl bioxa B nepnoanyecKkM 1ojie HOHOB MeTaiuioB. Popma nosepxHoctu Pepmu.
5. TennonpoBOHOCTH U MPOBOJIUMOCTH METAIIIOB.
6. OnHOBaJECHTHBIE, IBYX BAaJICHTHBIE, TPEXBAJICHTHBIC, YETHIPEXBAJICHTHBIE METAJIIBL, TOJYyMETAIUIBI,
MEePEXO0/IHbIE METAJIJIbI, PEIKO3EMENbHbBIE METAIIIbI.
7. BonmHOBBIE QYHKIIMM KPUCTAIIMYKCKHUX TUAJIEKTPHUKOB.
8. MexaHu3Mbl OJISIPU3YyEMOCTH JUAIEKTPUKOB. BekTop nossgpusanuu. J(uanexrpuyeckas
IIPOHUIIAEMOCTb.
9. CwibHBIE DNEKTPUIECKUE TIOJISA. DIICKTPHUUECKHUI TIPOOOIA.
10. IIuposnexktpuuectso.
11. CerneronnexkTpuyecTBo.
12. lepopmanus kpuctanioB. TeH30p ynpyrux MoOIysen.
13. ITee30addexr. [Ibe30momynn.
14. IIpuMepsl 30HHBIX CTPYKTYp NMOJIYIPOBOAHUKOB. Hocutenu 3apsiia B 4MCTOM MOIYIPOBOJHUKE B
YCIIOBUSX TEPMOJIMHAMUYECKOTO PABHOBECHS.
15. IlpumecHble ypoBHU. PaBHOBECHAsI KOHIIEHTpALUS HOCUTENEH B IPUMECHOM
noaynpoBoaHuKe. [ [poBOIUMOCTE IO MPUMECHOM 30HE.
16. Pn-nepexozpl B monynpoBOAHUKAX. BonbT-ammnepHast xapakTepuCTHKA.
17. HamarHn4eHHOCTh U MarHUTHAsE BOCIPUUMYUBOCTD.
18. ITapamarnerusm Ilaynu metanos.



19. ATomHasi MarHUTHasi BOCOPUUMYHBOCTh. BOCIpUUMYHUBOCTD TUANEKTPUKOB C 3aMOJTHEHHON aTOMHOM
0000ukoi. JIapMOPOBCKU TUaMarHETH3M.

20. CuHTIETHBIC ¥ TPUIUICTHBIC COCTOSHUS ABYXAJIEKTPOHHON CHCTEMbI. MeXaHH3Mbl 0OMEHHOTO
B3aHUMOJICHCTBHA.

21. Ilpsimoit oOMeH, KOCBEHHBIN 00OMEH, CBEpXOOMEH, 00MEH MEXy IeTOKATN30BAHHBIMH JICKTPOHAMH.
22. Tunbl MAarHUTHBIX CTPYKTYp. DeppomarHeTuku, QeppuMarHeTHky, aHTU(PEepPOMArHETUKH.
I'enmukonnanbHbIE CTPYKTYPBI.

23. B3auMoeicTBUE MarHUTHOTO MOMEHTA C PEIIETKON B KpUCTaJIaX.

24. JlomeHbl, JOMEHHbIEC TPAHUIIBI U JOMEHHBIE CTPYKTYPHI.

25. Onruueckue cBOMCTBA METAILJIOB.

26. OnTrueckue cBOMCTBA MOIYIPOBOJAHUKOB U JUAJIEKTPUKOB.

27. WneanbHblil cBepx1mpoBoAHUK. Hezaryxaromnume Toku. MarHuTHbIE CBOMCTBA.

28. Duepreruueckas 1ienb. Y paBHeHue JIOHTOHOB.

29. Teopus I'mnzOypra-Jlanaay. KBanToBaHME MarHUTHOTO IMOTOKA.

30. CepxmpoBosmiee TyHeumpoanue. dddext Jxo3edcona.

31. Toueunsie AedeKTHI B KpUCTAIIAX Pa3HbIX KiIaccoB. LIeHTpbI Okpacku.

32. lucnokanuu. Pemerounsii NOTEHIMAIBHBIN penbed. Moienb AMCIOKaMOHHOMN IIaCTUYHOCTH.
33. MexXKpucTalUIUTHBIE TpaHuilbl. CrieraibHble rpaHulibl. [JuCcIOKallmOHHbIE CTEHKH.

34. Bo3OyxeHus B TBepAbIX Tenax. DOHOHBI.

35. DKCUTOHBI, MOISIPOHBI, TJIA3MOHBI.

36. MarHoHbl B MarHeTHUKax.

37. DNeKTpOHBI U ABIPKH B MOTYIPOBOJIHUKAX.

3agauu
1. Onpegenutb nnoTHocTb cnnaea FeCr, kpuctannumaytowerocs B OLIK cTpykTypy ¢ napameTpom peLueTkm
a=2,875A.
2. OLUK pelueTka cOCTOUT M3 aTOMOB OAHOrO copTa, umetoLwmux paamycel R . MNycTb aTombl, pacnonoXeHHble no
AnaroHanu Kyba, kacatotcs gpyr gpyra. Onpegenutb NIOTHOCTb YNAKOBKU 3TOW CTPYKTYPbI.
3. Onpegenutb nnoTtHocTb ynakosku MK, OLK, MUK n MY pelueTok u pelleTkm Tuna anmasa, cyutasi aTomMbl
paBHOBENVKUMY LLApamMu, KacaoWwUMNcst Apyr apyra.
OnpegenuTb KOOPAMHALMOHHbIE YMCra U paguychl NepBOM KOOPANHALMOHHOW cdepbl AN peLleTok: NPoCTon
Kybuueckown, OLK, UK, 'Y, Tnna anma3sa
Onsa Li, m«= 1,2 me, OLEHUTb ANMHY BOMHbI 3NEKTPOHA Ha ypoBHe depmu.
OLeHNTb CKOPOCTb 3MEKTPOHA Ha NOBepXHOCTN Pepmun B MeTanne.
Hantu BbipaxeHune Ans NAOTHOCTM COCTOSIHUIA CBOBOAHOrO 3NeKTPOHHOrO rasa.
B npubnumxeHun cBoboaHbIX 3NEKTPOHOB HAWTU MaKCMMAIbHYH SHEPTUIO 3MNEKTPOHOB B HaTpum npu T= 0 K.
OkcnepumeHTanbHoe 3HadveHne aHeprun ®epmun ansa Li npu T—0 paeHo 3,5 3B. KakoBo 3HayeHne adhdekTmBHOM
MacCbl 3N1eKTPOHOB? CpaBHUTL 3Ty BENUYNHY C MacCol CBOOOOHOrO 3reKTpPoHa.

10. na HaTtpus, umetowero OLIK cTpyKTypy ¢ napaMeTpoM pelueTkn a=4,23 A, HaiTu cpeaHIol SHEPruio
3MEeKTPOHOB MpY HyNEeBOW TeMMNepaType, y4uuTbiBasi, YTo ux acpdekTMBHas mMacca coctaBnseT m== 1,3me.
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OnuncaHne TexHonormm nposegeHuns.

Mocne nony4veHus ctyaeHTom ouneta KUM un 6naHka nucta oTBeTa, CaMOCTOSTENbHO BbIMOSHSOTCS
3apgaHusa KM B nucbmeHHon copme. Bpemsa nogrotoBku 40 MUHYT.

Tpe6OBaHVIFI K BbIMOSTHEHWIO 3a4aHuWN, WKarbl U Kputepumn oueHnBaHUA.

OueHka “OTNMYHO” CTaBUTCH €CNK CTYAEHT AAET NOSHbIA U NPaBUIbHBIA OTBET, PacKkpbiBasi TEOPETUYECKNE
N MpaKTU4YeCKne acneKTbl BONPOCca, aHanm3npysi inTepaTypHble UCTOYHMKU MO JaHHOMY BOMPOCY, apryMeHTuMpyeT
COBCTBEHHYIO MO3ULMIO NO AaHHOMY BOMNPOCY

OueHka “XopoLLo” CTaBUTCS eCnn CTYAEHT AOMYCKaeT HeCyLLeCTBEHHbIE OLWNOKM, UCTIbITbIBAET TPYOHOCTH
npv onpegeneHnm cobCTBEHHOM OLEHOYHOM NO3ML MK

OueHka “yaoBneTBOpUTENBHO” CTABUTCA €CNW CTYAEHT A0MNyCKaeT CyLeCTBEHHbIE OLIMOKK, HapyLLeHa
norvka M3noxeHust matepuana, TpebytoTcs HaBogsLLMe BONPOCk! npenodaeaTtens

OueHka “HeyooBNETBOPUTENBHO” CTABUTCS MPU HE3HAHWMM UMM HEMOHMMAaHUK BornbLUuen U Hanbornee
CYyLLEeCTBEHHOW YacTu cofepxaHus y4ebHoro matepuvana



