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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucrunza 51.0.11.05 ®u3vka KOHAEHCMPOBAHHOTO COCTOSTHUSI OTHOCUTCS K 00sI3aTe/IbHOM YacTh

obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: /lemoHcmpayus OIIK-1.1: 3aodauu
npumeHsimb 6azoeble | cnocobHocmu npumeHsimb 3Hamb munuyHble ceolicmaa DK3aMeH:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu Memannos u KAaccuueckyo 3adauu
¢usuxo-
¢usuko-mamemamuyeckux u | meopuio c60600HbIX
MamemMamu4ecKux u () Konmponbhbie
unu) ecmecmeeHHbIX HAYK 8 | 3/1eKMpOHO8.
(unu) ecmecmeeHHbIx . y P 80NpoChl
HayK & cpepe cchepe ceoeti Ymemb knaccugpuyuposams
ceoeil npogeccuoHanbHol meépoble mena.
npogpeccuoHanbHoii | OesmenbHocmu Baademb HagblkoM
desimenbHOCMU Kaaccugukayuu
meepdomenbHbIX CUCMEM U
HABbIKOM pacuéma ux
usuUecKux xapakmepucmuk.
OIIK-3: CnocobeH OIIK-3.1: [JemoHcmpayus OIIK-3.1: 3adauu
ucnosb3oeamb cnocobHocmu ucno/ab308amb 3Hamb OCHOBHble NPUHYUNbL DK3amen:
cospeMeHHbie co8peMeHHble pabombl cO8peMeHHbIX 3adauu
UHGOpMAyUOHHble .
UHGOPMAYUOHHbLe UHGOPMAYUOHHBIX MeXHON02UL K
mexHono2uU U OHMPO/IbHbIE
MexHO/02UU U NPO2PAMMHble | YMemb NpuMeHsimb nosnyveHHble
npo2pammHble 5 5 5 80Nnpochl
cpedcmea npu cpedcmea npu pewleHUU 3aday |3HAHUsi npu nposedeHuu
peueHuu npogeccuoHanbHou HAy4HbIX Ucc1edo8aHuli 8
3a0au dessmenbHocmu, cobaodas u3bpaxHoli obaacmu.
npogeccuoHanbHou mpebogaHus Bnademb Hagblkamu
GesimenbHocmu, uHpopmayuoHHoil npuMeHeHUsi CO8PeMEeHHbIX
cobniodas 6e3onacHocmu UH(OPMAYUOHHBIX MexXHOA02ULL
mpeboeaHus
o npu peweHuu 3a0au
uHpopmayuoHHoll .
npogeccuoHanbHoU
6e3onacHocmu
desimenbHOCMU.
3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI
3.1 TpyA0eMKOCTb AMCLUTI/TUHBI
ouyHasA
O011as TPY/J0EMKOCTD, 3.e. 4




Yacos 1o yue0HOMY IJIaHY 144

B TOM YHCJIe

ayUTOpPHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHSA JIeKIIUOHHOI0 THUMNA 48

- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThi) 32

- KCP 2

caMocTosTe/IbHaA padora 26

ITpomexyTouyHas arTecTanusa 36
JK3aMeH

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHuem OmMBeOeHHO020 HA HUX Koauuecmeda

akademMuyecKux uacoe u 8uobl yueOHbIx 3aHamull)

HaumeHoBaHMe pa3fiesioB 1 TeM JUCLMIUIUHBI Bcero B TOM UHC/Ie
Yyachbl
( ) KonrakTHas pabota (paboTa BO
B3aUMO/IeCTBUH C TIperiofiaBaresiemM),
Yyackl U3 HUX
SaHATHS CamocrosiTesibHast
CeMHHapCKOro paGora
3aHATus THTA obyuatowerocs,
JIEKLJMOHHOTO | (TIpakTHueckuie | Bcero 4ackel
THMa 3aHsATHs/Mabopa
TOpHBIE
paboThbI), Uacel

$ 0 o o o

0 0 0 0 0
Tema 1. Knaccudukauus u ob1ijpie CBONHCTBA TBEPABIX TeJl. 10 4 4 8 2
Tewma 2. TunuHble cBoWcTBa MeTas/uioB. Kitaccuueckas Teopust cBO6OHBIX 12 6 4 10 5
9/1eKTPOHOB.
Tema 3. KBaHTOBast Teopusi CBOOOAHBIX 3/1eEKTPOHOB. OCHOBBI KBAHTOBOM 16 8 4 1 4
TEOpHH sIBJIeHUH NepeHoca B MeTasllax.
Tema 4. Apnabatrueckuii puHLKI bopHa-OpeHdecTta U MpUpoza CUi 14 6 4 10 4
CLIeTJIeHUs1 aTOMOB B KpHUCTaslIax.
Tema 5. ['eomeTpuueckre CBOMCTBA KPUCTA/UIMUECKUX CTPYKTYp U 14 6 4 10 4
mudpakys peHTTeHOBCKHUX JIyuel B KpUCTaslIax.
Tema 6. KBaHTOBBIE COCTOSIHUSA 3/IEKTPOHA B [I€PUOAMYECKOM TOTEHLAae 16 8 4 » 4
KpHCTasa. 30HHasi TeOpHst TBEPABIX Tell.
Tema 7. CBoMCTBa 30HHBIX /IEKTPOHOB BO BHEIIHUX Mosisix. Kputepuu 10 4 4 8 2
MeTaJuia U JU3JIeKTpUKa.
Tema 8. [lnHaMHUyecKre CBONCTBA KPUCTA/IMYECKUX peleTok. Dr3nka

14 6 4 10 4
(hoHOHOB.
ArTrecrarust 36
KCP 2 2
Wtoro 144 48 32 82 26

Cojepr)kaHue pa3/ie/ioB M TeM AMCIUIUTHHBI

Tema 1. Knaccudukaims u ob1rpie CBOMCTBA TBEP/BIX TeJI.

Tema 2. TunuuHble cBo¥cTBa MeTa/ioB. Kiaccrueckast Teoprist CBOOOJHBIX 37IEKTPOHOB.

Tema 3. KBaHToBas Teopusd CBO6O,E[H]3]X J3JIEKTPOHOB. OCHOBBI KBAHTOBOM TeopUumn SIBJICHUI rnepeHocCa B




MeTasjax.
Tema 4. Apnabaruueckuii npuHUMN bopHa-OpeHdecTta v MpUpoza CUJ CLIETUIEHHST aTOMOB B KPUCTa/lIax.

Tema 5. 'eomeTprueckre CBOWCTBA KPUCTAITMYECKUX CTPYKTYD M JU(PaKL¥s PEHTTeHOBCKUX ydel B
KpUCTaJI/1ax.

Tema 6. KBaHTOBBIe COCTOSIHUS 3/IeKTPOHA B ITePUOLUUYECKOM II0TeHL[1ajle KPUCTaslia. 30HHast TeOpUs TBEPABIX
Tesl.

Tema 7. CBOMCTBA 30HHBIX 3/IeKTPOHOB BO BHeIIHUX Nossix. Kpurepuu MeTtana u [us/aeKTpHUKa.

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yUarOIUXCA

CamocrosTenbHass paboTa 00yJaroU[uMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBE/J€HHBIM B II. 5.

a) OCHOBHas JIMTeparypa:

1) 3arimaH [Ix. ITpyuHIune! Teopyy TBEPAOTO Tesa. 2-e u3g. M.: Mup, 1974.-472 ¢. — 72 3K3.

2) Kurrens U. BeesieHre B hU3MKy TBEPAOTO Tema: YueOHOe pykoBocTBO. M.: Hayka, I'm. pe,.
¢us.-mar. mt., 1978. -791 c. -39 3K3.

3) AbpukocoB A.A. OCHOBBI TEOPUU META/UIOB: YuebHoe pyKoBoAcTBO. M.dusmariur., 2010. -
600 c. — Pexxum pgocryna: Ob5C «KOHCY/IbTaHT CTyeHTa»
http://www.studentlibrary.ru/book/ISBN9785922110976.html

4) [TaBnoB I1.B., XoxsoB A.®. ®u3rka TBEPAOrO Tesia: YuebHOe 1ocobue /i/is CTy1eHTOB, 00yY.
o crier]. «®Pusuka». M.: Boiciias mikosa, 1985. -384 c. -34 3k3.

5) 3agauu 1o GusmKe TBEPAOTO Tesa, nof pex. I'./x. Monacmuga: YuebHoe pyKOBOACTBO. M.:

Hayka., 1976. -33 3k3.

0) [oTIo/THUTE/IbHAS JTUTepaTypa:

1) Kannyeit [)x. Teopusi sSHepreTuueckoi 30HHOM CTPYKTYyphl. M.: Mup, 1969. -360 c. -13 3k3.
2) Cnarep K. [An3/1eKTPUKH, OIYTIPOBOAHUKM, MeTa/ibl. M.: Mup, 1969. -647 c. -7 5Kk3.

3) Jaungay JI.J., Jludmmi E.M. Teopetnueckas ¢pusuka B 10 T. T.9 Cratuctuueckas ¢pusmka. Y.
2. Teopust KOHEHCUPOBAHHOTO cOCTOsIHUS. M.@u3smaTauTt, 2004, 496 c. . — Pexxum poctymna: 3b6C

«Jlanb» https://e.lanbook.com/book/2235

5. ®oHJA OLEHOYHBIX CPeJCTB /I/Ifi TeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeeHHH
TeKyIlero KOHTPOJIA yCIieBaeMOCTH C yKa3aHMeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(POPMHPOBAHHOCTH
komnereniuu OITK-1:



3ajmaga 1.1

PaccMOTpHM HcaTbHBIH Ia3 CBOGOIHBIX IMEKTPOHOB B ciIydae ABYX (d = 2) u3MmepeHui. [IycTh
YHCJIO 3IEKTPOHOB Ha €IHHHIY IUIomaad paBHO /. HalTH: 3aBHCHMOCT 3HepruH ®@epmu ot #,;
IUIOTHOCTE YPOBHEH SHEPTHH Ha €JHHHITY IUIOMAIH g, (s): H SHEPrHIO OCHOBHOIO COCTOSHHA rasa B
pacuéTe Ha OJHH JEKTPOH.

3amaga 1.2

PaccmMoTrpuM Ta3 CBOGOAHEBIX 3IEKTPOHOB B TOHKOH METaIHUECKOH IUIEHKE TOIIIHHOH d.
CunTas, 4yTo 3MEKTPOHBI HAXOAATCA B IIPSMOYTOIBHOMH [TOTEHIHAIBHOMH SME IHPHHOH d ¢ GECKOHEYHO
BBICOKHMH CTEHKAMHU, HAHTUTE INIOTHOCTH YPOBHEH YHEPIHH HAa €IHHHUITY ILTOIATH IUIEHKH g(¢). IIpn

KaKHX TOMIIHUHAX IUIEHKH 3MEKTPOHHBIN a3, HMEMHH 00bEMHYIO IUIOTHOCTE N, MOKET CUHTATHCA
UHCTO JABYMEPHBIM?
3amadga 2.1

[TpuMepHo npHu TemmnepaType 23 K HaTpHH NEPEXOIHT H3 0.1LK. B T.ILY. (a3y («<MapTeHCHTHOE»
npeBpamieHue). [Ipeanonarasd, 4To MPH TaKOM IIPEBPAIlEHHH IUIOTHOCTh OCTAETCSl MOCTOSHHOM,

a
HaliluTe [IOCTOAHHYK PEMETKH G A reKcaroHansHOH (a3l eclid B KyOH4ecKoil daze = 4,23A H
OTHONICHHE C}Jﬂ B I.IL.Y. (pa3e paBHO CBOEMY HACATEHOMY 3HAUECHHIO.
3amgada 2.2
B pamkax Mozemd CBOOOJHBIX 3IEKTPOHOB BBIYHCIHTH SHEprHH @DepMH IS MIETO0YHBIX

MeTaLIoB: THTHA (Li) (m10THOCTE - 0,534 & -Cﬂ?_3, aTOMHEIIT Bec - 6,939), HatpuA (Na) (II0THOCTS -

0.971 g-CﬁfB, aTOMHBIH Bec - 22.99) u kamus (K) (mmotHocTh — 0.86 g-Cﬁ?B._ aTOMHBIH Bec — 39.102).
[TpeamonaraeTcs, YTO KakIbIiH aTOM BEICBOOOKIAET OHH HIEKTPOH. CPaBHATE MOMYYECHHBIE SHEPTHH
C SKCIEPHMEHTANbHBIMH 3HAUeHHAMH (s, = 4.72 3B g JHTHA &, = 3.12 3B JI4 HATpHA H
£, = 2.14 3B I Kaus).

5.1.2 TunoBble 3ajaHusi (OLEHOYHOEe CPeACTBO - 3ajiauM) A OLeHKH C(OpPMHPOBAHHOCTHU
Komnerennuu OIIK-3:



3amada 3.1
Hcnons3ysa cTaHOHApPHOE ypaBHEHHE bolblMaHa B MPHOMIKEHHH BPEMEHH pellaKcalHu (T.e.

SHf }:_%_‘ rae fo(€)- paBmoBecHas dymkmma pacmpenenenms ®epmu-Jlupaka, t() —
(s

BpeMs pellakcallid, KoTopoe GyAeM CUHTATh: a) He3aBHCSAIIHM OT SHEPIHH &, ) CpeJHHM BpeMeHeM

cBOoGOJHOrO Ipobera, OIpeJeTieMBIM B MOJETH paccesHHs HA TBepIBIX cdepax ¢ 3(p(eKTHBHEIM

CEUCHHEM O,ry H KOHICHIpAIHEH n;. T.¢ %_(8) :n,.o'emﬂg/m )) I 3MEKTPOHOB B OJHOPOTHOM

MEKTPHYECKOM II07e £ . HAllIHTe HeTHHEHHEE 110 HAIPAKEHHOCTH II0MM IOMPABKH K 3aKOHY OMa:
<. . 2 3 .

Oj(E)y=jE)-0c-E=a, - E" +a,-E" +K | 3mecs j- IIOTHOCT 3IeKTpHUeckoro Toka, O -

y/IeIbHas IPOBOIHMOCT.

3amaua 3.2

H3MenpuE€HHBIE B MOPOIIOK 00pa3lbl TPEX PA3IHUHEIX MOHOATOMHEBIX KYOHYECKHX KPHCTAILTOB
AHATH3HPYIOTCA ¢ IMoMompr MeToza /[leOag-Illeppepa. l3BecTHO., 4TO OOMH H3 00pasloB —
TPaHELICHTPHPOBAHHEIH KyOHYECKHIL, JPYroH — OOBEMHOICHTPHPOBAHHBIH KYOHUECKHH H TpPETHH
HMEET CTPYKTYPY THIIA anMa3a. [IpHMepHbIE MOI0KEHH MEPBHIX YETHIPEX TH(PPAKITHOHHBIX KOIEI
XapaKTEPHU3YIOTCA B KakJOM CIIy4ae CIEAYIOIIHMH yIIaMH OTKJIOHEHH:A OT HallpaBICHHA IaJcHH:A
HCXOJIHOTO Ty4Ka (B rpamycax): A) 42.2, 49.2, 72.0, 87.3; B) 28.8, 41.0, 50.8, 59.6; C) 42.8. 73.2,

89.0. 115.0:. OmpeenHTe KPHCTAUIHYECKYIO CTPYKTYpY oOpasuoB A. B u C. EciIH JIHHA BOIHBEI
0
[AJAIHX PEHTIEHOBCKHUX TTyuel paBHa 1.5 A, yeMy paBHa JIHHA CTOPOHBI YCIOBHOH KyOHUECKOH

SYEHKH B KAXKIOM H3 YKa3aHHBIX ClI leaeB?

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

OueHka Kpurepuu oLieHUBaHUs

MIPEBOCXO/JHO

YpoBeHb 3HaHWH B 06beMe, MPeBLIMIAIOIIEM MPOrPaMMYy TTOATOTOBKH.
[TpomeMOHCTPHUPOBaHBI BCE OCHOBHBIE YMeHWUs. PellieHbl Bce OCHOBHBIE 3a/jaum.
BhIno/THeHbI BCe 3a/laHusl, B TIOTHOM 00beMe Oe3 HejoueToB. [IpoieMOHCTPUPOBaH
TBOPYECKUI! MOAXO0/| K PellleHHI0 HeCTaHJapTHBIX 3a7au.

OT/IMYHO 3a/lavu C OTAe/JIbHBIMK HeCylleCTBeHHbIMU HeJ0Ue€TaMH, BBITIO/THEHBI BCe 3a/laHHSA B

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLL[EM TIPOTPaMMe TIOATOTOBKH, 0e3
or6ok. [TpojeMOHCTPUPOBaHbI BCe OCHOBHbIE YMEHHUs], PellleHbl BCeé OCHOBHbIE

MoJiTHOM 06beme. TTpoieMOHCTPUPOBAHBI HABBIKH TIPH PeIIeHUH HeCTaHJapTHRIX
3aziau 6e3 oMmMO0K ¥ HEJIOUETOB.

O4YeHb XOpOoI1lI0 OCHOBHbIe YMeHHUH. PellieHbI Bce OCHOBHBIE 3aauu. BrinonHeHsI Bce 3aJaHudd, B

YpoBeHb 3HaHUIA B 00bEMe, COOTBETCTBYIOL[EM TIPOTPAMMe TIOATOTOBKH.
[omy1iieHo HeCKOJIbKO HeCyIleCTBeHHBIX OIMO0K. [IpojeMOHCTpHpOBaHbI BCe

No/THOM 06beMe, HO HEKOTOpble ¢ HefloueTaMu. [IposieMoHCTprpoBaHbl 6a30Bble
HaBBIKY TIPH PellIeHNH CTaHJAPTHBIX 33/1au 06e3 OmMO0K 1 HeJIOUeTOoB.

XOpOLLO YpoBeHb 3HaHW B 06bEMe, COOTBETCTBYIOLEM TIPOTPaMMe O/ OTOBKH.

[Homy1iieHo HeCKOJIbKO HerpyObIx omboK. [Ipo/ieMOHCTPHUPOBaHbI BCe OCHOBHBIE
yMeHus1. PellieHbI Bce OCHOBHBIE 3a/lauy C HerpyObIMU OIMOKamMu. BhITo/THeHbI Bce

3aflaHus, B TIOJTHOM 00beMe, HO HEKOTOphbIe C HefloueTaMu. [1poieMOHCTPHUPOBAHEI




OrjeHKa

Kpurepuru orjeHUBaHUS

6a30BLIe HABBIKU IpU pellieHU CTaHAaPTHBIX 3a/ld4 C HEKOTOPbIMHA HeJOo4YeTaMU.

YAOBJIETBOPDUTE/IBHO

MuHUMaNBHO 0MYCTUMBIN YPOBeHb 3HaHUM. [IomyliiieHo MHOTO HerpyObix
omm6bku. TIpoieMOHCTPHUPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI THITOBbIe 33/1auu C

HerpyObIMU OIIMOKaMU. BBITIO/THEHBI BCe 3a/laHUsl HO He B TIOJTHOM OObeMe.

VimMeeTcss MUHMMAITbHBINM HA00P HAaBBIKOB [I/IsSI PEIIeHHs] CTaH/[apTHBIX 3a7iay C

HEKOTOPbIMHU HeJjoUeTaMH.

Hey/I0B/IETBOPUTETBHO

YpoBeHb 3HAaHUM HIDKe MUHUMa/bHbIX TpeOoBaHui. IMeny MecTo rpy6ble
ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJau He MPO/IeMOHCTPUPOBAHbI OCHOBHbIE
ymenus. Vimenu mecto rpy6sie ommbku. [1py pelieHuM cTaHAAPTHBIX 3a/au He

MPO/IEMOHCTPUPOBAHLI 0a30BbIe HABLIKU. IMen MecTo rpyObie OIMOKH.

I1JI0XO0

OTcyTCTBI/Ie 3HAHUI T€OpeTHUUYeCKOro MmaTtepuasid. HeB03M0XHOCTh OLIEHUTb

TIOTHOTY 3HaHUM BC/IE/ICTBHE OTKa3a obyuarolrierocs ot otBeta. OTCyTCTBHE
MHHUMaJIbHBIX YMeHUM . HeBO3MOXKHOCTb OLeHUTh HallMuue YMeHUN BC/ie/ICTBUE

0TKa3d 06yqa}omeroc:;1 OT OTBeTa. OTCyTCTBI/Ie B/Iajl€eHUs MaTepHUaIOM.
HeB03MOXHOCTB OLIeHWUTh Ha/IMUKe HaBBIKOB BC/IeJCTBHE OTKad3ad 06yqa}0Lueroc3 oT

OTBeTad.

5.2. OnucaHue KA/l OleHUBaHUSA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMEeXXyTOUHOH

aTTecTalu

IIIkana oueHuBanus c)OpMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/I0BJIeTBO 04YeHb
1/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
poBaHH HUTEe/TbHO PHTE/IbBHO X0poIo
ocTH
KOMIeT
eHIUH
(uHAMK
aropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHus
KoMIeT
eHLUH)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o » 3HaHWU B
3HaHUI MuHUManeH | 3HaHUH B obBeme YpoBeHb
TeopeTHuecKoro 0 obnewme, ’ 3HaHUN B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. o JIOIYyCTUMBI | COOTBETCTBY obneme, o
3HaHUM HIDKe i, o11eM 3HaHUN B
HeB03MOKHOCTh i ypoBeHb 1o11eM COOTBETCTB
MHUHHUMaJbHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTbH IIOJHOTY o 3HaHUU. rnporpamme yrolem
o TpeboBaHMIA. TIOATOTOBKH! TIpeBbILLIAOLIIe
3HaHUN [JonyeHo MO/rOTOBKU rporpaMme
Nwmenu mecto . Jomny1iieHo M IIpOrpammy
BC/Ie[ICTBHE MHOI'O . JonyieHo MOJTOTOBK
rpyObie OIUOKH HECKOJIbKO MOATOTOBKH.
OTKasa HerpyObIx HECKOJIbKO u. Ommbok
HeCyllecTBe
obyuatorjerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ormuboK
oumboK
OtcyTcTBUE [Ipu perenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopmemMoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHHI BCe
VMeHus yYMeHUi. 3ajlad He OCHOBHBIe BCE BCE BCE OCHOBHbI®
= | HeBo3MOXHOCTb TIPOJIEMOHCTPUD | YMeHUsl. OCHOBHbIe OCHOBHbIe OCHOBHbIe YMeHUSI.
OLIEHWUTb Haj/luue | OBaHBI PetieHs! YMeHUSI. YMeHUSI. yYMeHHSI. PerrteHs! Bce
yMeHu# OCHOBHBIE TUIIOBbIE Pemens! Bce | Pemiensl Bce | PeleHbl OCHOBHBIE




BCe
OCHOBHBIE
OCHOBHBIE
OCHOBHEBIe 3a/laum C
3a7iaum C 3a/1auu C
3a7launl. OTZeNbHBIM
HerpybbIMU | Herpy6bIMU
BeinonHens! | u 3ajauu.
ommbKaMH. | oummbKamu.
BCJIe/ICTBUE BCe 33/laHUsI | HecylecTB | BbIrnosiHeHbI
yMenus. imenu | BeimonHeHsl | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 33/]aHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuatolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIINOKH 3aflaHus, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B o6beme, HO
d BBITIOJIHEH HeJloueToB
TIOJTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBUE ITpogemoHc IIpogemoHc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu perennn . TPHPOBAHbI TPUPOBAHBI
bl HabOp TPHUPOBaHBI ITposeMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MO>XHOCTB 3a7jay He HaBBbIKH IIPU TpH .
Jist HaBBIKY IIPA TBOPYeCKHUH
OLIEHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelIeHyst pelLIeHnH TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHNI0
BCJIE[ICTBHE HaBbIKYU. VIMenu X 33/1a4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaH/apTHBbI
OTKasza MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIIKUOKH u OLIMOOK U
u HeJJoueToB
oTBeTa HesloueTaMu HeJJ04eToB
HeJloueTaMu
IIIkana OIl€eHHMBAaHUA IIPHA NMPOMEKXKYTOUHOU aTTECTAIIUHN
OneHka YpoBeHb NOJr0OTOBKH
TPEBOCX0/{HO Bce KowmmeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIVIMHA, CGOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZeMOHCTPHPOBAaHBI
3HaHWs, YMEHHWs, B/aJIeHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpHUTEb | Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [IUCLIMIUIMHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJIE€TBOPUTEILHO», MPU 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMHUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeypoB/eTBopure | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIbHO
He 3aUTeHO
TIOXO0 XoTst 6bI 0/IHA KOMITETEHLUsT COPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3ddHHA W/IH HHbIE MaTepHd/ibl, H606X0}J[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMC)KyTO‘—IHOI‘/’I dTTeCTallUl C YKd3dHUE€EM KPpUTEpHEB HX
OIl€eHUBaAHHUA:



5.3.1 TumnoBble 3ajaHus (OLeHOYHOEe CPeACTBO - 3ajfauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneTtenuu OTTK-1

3amaua 1.1
PaccMOTpHM HeaTbHBIH ra3 CROOOJHEIX YIEKTPOHOB B CITydae JBYX (d = 2) n3MepeHHuii. IIycTh

HCI0 3ICKTPOHOB Ha €IMHHIYY ILTomagd paBHO /7). HaiiTm: 3aBHCHMOCTH 3Hepruu @epMu o1 1,
IUTOTHOCTE YPOBHEH SHEPrHH Ha €HHHIY IUIOMIATH g, (). H 3HEPIHIO OCHOBHOI'O COCTOSHHSA rasa B
pacuéTe Ha OJIHH IEKTPOH.

3amaua 1.2

PaccmoTpuM ra3 cBOOOIHEIX 3IEKTPOHOB B TOHKOH METAUIHYECKOH IUIEHKE TO/IIHHOH d.
CunTas, 4yTo IMEKTPOHBI HAXOAATCA B IPAMOYTOIBHOH OTEHIMHAIBHON AME IMHPHHOMA d ¢ OECKOHEUHO
BBICOKHMH CTCHKaMH, HaiiTHTe IIIOTHOCTH YPOBHEH YHEPTHH Ha € IHHHIY IUIOMIATH IUTEHKH g(<). Ilpu

KaKUX TONIIHHAX IIEHKH NICKTPOHHEBIH ra3, HMEIOIIHI 00BEMHYIO IIIOTHOCTE N, MOXKET CUHTATHCS
YHCTO JBYMEPHBIM?
Jamaua 2.1

[TpumepHo npH Temnepatype 23 K HaTpuii IepexouT U3 0.IL.K. B I.ILY. (a3y («MapTEeHCHTHOE)
npeBpamieHue). Ilpeamonarasd, 4To NpH TakoM IIPEBpPAaLIeHHH ILUIOTHOCTH OCTA&€Tcs MOCTOAHHOH,

a
HalIHTe MOCTOAHHYI0 PEMIETKH ( A TeKcaroHANIbHOH (a3bl, ecaH B KyOHdeckoH daze =423 A H
OTHOIIICHHE C}‘ﬁ B I.ILY. (pa3e paBHO CBOEMY HCAIbHOMY 3HAYECHHIO.
3amaua 2.2
B pamkax MoaemH CBOOOIHBIX 3MEKTPOHOB  BBIYHCIHTE 3HEPIHH @DepMH 14 NIETOYHBIX

MeTauioB: THTHA (Li) (IIoTHOCTE - 0,534 g-C’mT}._ aTOMHEIH Bec - 6.939). HaTpusa (Na) (TUIOTHOCTE -

0.971 g-C‘mTB._ aTOMHBIH Bec - 22.99) u kamua (K) (mroTHOCTE — 0.86 g-C‘n’FB, aTOMHBIH Bec — 39.102).

Hpe,monaraech._ UTO KaKIBIH aTOM BEICBOOOXKIAET OJHH JICKTPOH. CpﬁBHH’[t". [TOJIYUCHHEIC SHCPIHH
C SKCICPHMCHTAIEHEIMH 3SHAUYCHHAMH (sF =472 3B A JTHTHA. g . = 3.12 3B A1 HaTpHA H

&7 = 2.14 2B UL KaJIHA).

5.3.2 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkommnerenuu OITK-3



3agada 3.1
HMcnonb3ys cTalHOHapHOE ypaBHeHHe bolbIMaHa B MPHOTHKEHHH BPEMEHH pPelaKCcaluH (T.e.
— f.(s
sityl=d ~hE
7(e)

BpEMS pelaKcalliH, KoTopoe Oy/IeM CUHTATh: a) He3aBHCAIIUM OT 3HEPTHH &, §) CPETHUM BPEMEHEM
CBOGOTHOTO TPOGETa. OMPEAETASMBIM B MOJETH pacCesHHA Ha TBEPABIX cepax ¢ 3PPeKTHBHBEIM

CEUCHHEM O,y H KOHIIEHTpaIHeH n;, T.e %(8) :rf,.o'emﬂg/m )) JIS IEKTPOHOB B OJHOPOIHOM

rae fo(c‘-‘) paBHOBeCHAs (YHKLHA pacmpencieHns ®epmu-upaka, () —

MEKTPHUECKOM IO £ ., HAWIHTE HeTHHEIHbIE 10 HATPSKEHHOCTH IIOJI TIONPABKH K 3aKOHY OMa:
o . . 2 3 .

OJ(Ey=j(E)-c-E=0a,-E" +a,-E" +K | 3mech j- ILIOTHOCTH 3IEKTPHUYECKOT0 TOKa, O -

yIeTbHAS IPOBOIHMOCT.

3amaua 3.2

M3Menpu€HHEIE B IIOPOLIOK 00pa3lbl TPEX Pa3IHYHBIX MOHOATOMHEIX KyOHUECKHX KPHCTALIOB
AHAMH3HPYIOTCA ¢ IoMomber MeTona /[leOag-Illeppepa. [3BecTHO, 4YTO OJHH H3 00pasuoB —
TPAaHCLICHTPHPOBAHHEBIH KYOHUECKHH., OPYrod — OO0BEMHOLICHTPHPOBAHHEIN KyOHUSCKHH W TPETHH
AMEET CTPYKTYPY THIA amMa3a. [IpUMEpHEIE TON0KEHHA TMEPBRIX UETHIPEX AUPPAKITHOHHBIX KOIEI
XapaKTepH3YIOTCA B KaXKJIOM CIy4ae CIEAYHIIHMH yITIaMH OTKIOHEHHS OT HAaIPaBIeHHA I1a[I€HHA
HCXOJHOIO ITy4ka (B rpagycax): A) 42.2, 49.2. 72.0, 87.3; B) 28.8. 41.0. 50.8, 59.6; C) 42.8, 73.2,

§9.0, 115.0;. Omnpeznenure KPHCTAUIHYECKYIO CTPYKTYPY o0pasuoB A. B u C. EciIH IIHHA BOIHEI
0
MAJaloMHX PEHTTEHOBCKHX Ty4eH paBHA 1.5 A, ueMy paBHa JTHHA CTOPOHEI YCIOBHOH KyOHUECKOH

STUEHKH B KaKIOM H3 YKa3aHHBIX CJI y'l[aeB?

Kputepumn orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afaun)

OneHka Kputepuu orieHuBaHus

MpeBOCXO0JHO

YpoBeHb 3HaHWH B 00beMe, PEBBIMIAIOIIEM MPOrPaMMYy ITO/ITOTOBKH.
IIposeMOHCTPUPOBaHBI BCe OCHOBHBIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a/auyl.
BbIrosiHeHBI Bee 3a/laHVis, B TOJTHOM 00beMe Oe3 HefloueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKM MMOAXO0/[, K PeLIeHHI0 HeCTaHJapTHBIX 33a/iau.

OT/IMYHO 3a4a44 C OTAe/IbHBIMU HeCyllleCTBEHHbBIMK He0UYe€TaMU, BbITIO/IHEHBI BCE 3a[ldHUA B

YpoBeHb 3HaHWH B 06bEMe, COOTBETCTBYIOIEM TIPOTPaMMe TO/ITOTOBKH, 6e3
ommbok. TTpo/1eMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHSI, PeIlIeHbl BCEé OCHOBHEBIE

MoJTHOM 00BeMe. TTpo/IeMOHCTPHUPOBAHbI HABBIKK TIPY PEIIeHUH HeCTaH[apTHBIX
3ajau 6e3 oIMbOK 1 HeJJ0UETOB.

OUeHb XOpo1Io OCHOBHBIE YMEHMUH. PertieHbl Bce OCHOBHBIE 3aJauu. BrimonHeHb! Bce 3d/laHusdd, B

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
ITonyIiieHo HeCKObKO HeCyIeCTBeHHbIX OIMO0K. ITpo/ieMOHCTPUPOBAHbI BCe

MOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ieMOHCTPUPOBaHbI Ha30BbIe
HaBBIKY TIPH pellieHnH CTaHAapTHBIX 3aau Oe3 omMboK 1 HeJ0ueToB.

XOpOILIOo YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.

omy1ieHo HeCKOJIbKO HerpyObIx omboK. IIpo/1eMOHCTPUPOBaHbI BCe OCHOBHBIE
yMeHus. PelieHbl Bce OCHOBHBIE 33lauM ¢ HerpyObIMU omMbKaMu. BhIToHeHbI Bce
3ajlaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpBIe ¢ HefloueTaMu. [1po/ileMOHCTPHUPOBaHbI




OueHka Kpurtepuu oLieHUBaHUs

6a30BLIe HABBIKU IpU pellieHU CTaHAaPTHBIX 3a/ld4 C HEKOTOPbIMHA HeJOo4YeTaMU.

MuHUMaNBHO 0MYCTUMBIN YPOBeHb 3HaHUM. [IomyliiieHo MHOTO HerpyObix
omm6bku. TIpoieMOHCTPHUPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI THITOBbIe 33/1auu C
YA0BJETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIO/THEHBI BCe 3a/laHUsl HO He B TIOJTHOM OObeMe.
MmeeTcsi MUHUMaJTbHBIA HAOOP HAaBBIKOB /IJIs1 PellleHHsl CTaHapTHBIX 3374 C
HEKOTOPBIMH HeJ0UeTaMHU.

YpoBeHb 3HAaHUM HIDKe MUHUMa/bHbIX TpeOoBaHui. IMeny MecTo rpy6ble
ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJau He MPO/IeMOHCTPUPOBAHbI OCHOBHbIE
HeyJOB/IeTBOPUTE/IBHO

ymenus. Vimenu mecto rpy6sie ommbku. [1py pelieHuM cTaHAAPTHBIX 3a/au He

MPO/IEMOHCTPUPOBAHLI 0a30BbIe HABLIKU. IMen MecTo rpyObie OIMOKH.

OTcyTcTBHeE 3HAaHMM TEOpeTHYeCcKoro MaTepuana. HeBo3MO)XXKHOCTh OLIeHUTh
TIOTHOTY 3HaHUM BC/IE/ICTBHE OTKa3a obyuarolrierocs ot otBeta. OTCyTCTBHE
MHHUMaJIbHBIX YMeHUM . HeBO3MOXKHOCTb OLeHUTh HallMuue YMeHUN BC/ie/ICTBUE
TUIOXO oTKasa o0yyaroierocsi ot orseta. OTCyTCTBUE BJIa/|eHHs] MaTepHasloM.
HeB03MO>KHOCTB OLIeHUTh HalM4re HaBBIKOB BCJIE/ICTBHE OTKa3a 00yJaroIierocst ot

OTBeTad.

5.3.3 TunoBble 3apaHusa (oneHOUYHOe CpeAcTBO - KOHTpo/sibHBbIE BOMPOCHI) A/ OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

1. DJIEKTPO — U TETJIONPOBOJHOCTh MeTa/I/IOB. 3aKOH Bupemana-®pania.

2. Knaccuueckas Teopus metasuioB [pyne-Jlopenua.

3. CBotlicTBa MjeanbHOro ra3a CBOOOJHBIX 37IEKTPOHOB B OCHOBHOM COCTOSTHHU.

4. Pacnipegenenne ®epmu-/lrpaka v yc/I0BHe BBIDOXKEHUS 3/IeKTPOHHOI'O ra3a B MeTasljlax.

5. TemmneparypHoe pasnokeHre 3oMMepdenba. PacuéT yienbHON TeNJI0EMKOCTU BBIPOXK/I€HHOTO

3JIGKTPOHHOTI'O r'a3a.

6. KBasuksaccuueckoe oripefiesieHrie HepaBHOBeCHOM (DYHKLIMM pacripefiesieHusi CBOOO/HBIX 3/IEKTPOHOB.
Kunetnueckoe ypasHenue bosibrjMaHa.

7. OO01ast CTPyKTypa UHTerpasa 3/1eKTPOH-MOHHBIX CTOJIKHOBeHuWH. [TpyuHIu AeTanbHoOro banaHca.
8. Pemenuie ypaBHeHust bosbliMaHa B ipeiesie MajibIX IPaJUEHTOB 3JIEKTPUUECKOTO MOTeHI[hana U
TeMITepaTyphl.

9. Pacuét 3/1eKTpOTNIPOBOAHOCTH, TEIJIONIPOBOAHOCTU U AuddepeHIMaTEHON TepMO-3./1.C. MeTaslJIOB B

PaMKaX KBa3UWK/IdCCUUECKOI'0 YDaBHEHUA BOJILL[MaHa.



10. MarHeTtu3sM 3/1eKTpOHHOTO ra3a. TeopeMa bopa - BaH JleeBeH 0 HyJ/ieBOM MarHUTHOM BOCITPUMMUYKUBOCTH
rasa KjlaCCU4eCKUX 3apsUKeHHBIX YaCTHL.

11. MarsuTHasi BOCIIPUMMYMBOCTb OOJILIMAHOBCKOT'O ra3a 371eKTPOHOB C YUETOM MX COOCTBEHHOTO
MarHuTHOr0 MoMeHTa. 3akoH Kropu.

12. [TapaMarHeTH3M BBIPO>KZEHHOTO 3/IEKTPOHHOTO Ta3a, CBSI3aHHBIH C CyIIleCTBOBAHHEM COOCTBEHHOTO
MarHMTHOTO MOMEHTa Yy 3/IeKTpoHa (1apamarHetusm [laynn).

13. Apmabaruueckuit npuHimn BopHa-OpeHdecTa U yc/ioBUs pas/iesieHus 3J1eEKTPOHHBIX ¥ HOHHBIX
cTereHeii CBOOOBIL.

14.  Pemétka bpaBs u eé cBoiicTBa. [TpocTast, 00bEMHO-1IEHTPUPOBAHHAsSI U TPaHeIleHTPUPOBaHHasI
KyOHueckyie pereTKu.

15.  Kpucraminyeckye CTPYKTYPhI U PeIIETKY ¢ 6a3ucoM. ['ekcaroHanbHasi MJIOTHOYTIaKOBaHHAst CTPYKTYPa,
CTPYKTYPBI TUIIA XJIOPH/A HaTPHs, aMa3a v [MHKOBOM 0OMaHKH.

16. KoopguHaimoHHoe unciio 1 Ko3¢pQULMeHT KOMIIaKTHOCTH (YTIaKOBOUHBIN MHOKUTEb). AJITOPUTM
TIOCTPOEHKsT Pas3/IMYHBIX [IJIOTHOYIIAKOBAHHBIX CTPYKTYP.

17. Teopema 0 cUMMeTpUU KPUCTA/UIMUECKUX PELIETOK 10 OTHOLLIEHUIO K [I0BOPOTaM.

18. OO6paTHas pemiéTka u eé cBoiictBa. ObpaTHble PeIéTKY A/ I.I1.K. U 0.11.K. PeIIeTOK. 30HbI bpusutosHa.
19. ATOMHBIe IJIOCKOCTHU U UHJEKCh Musepa.

20. Yci10BYst KOHCTPYKTUBHOW MHTeP(epeHLUY PeHTTeHOBCKUX JTyueli B KpUcTaise B (hOpMyIMpOBKax

Bparra u Jlay3. [loka3aTesibCTBO 3KBUBaJIeHTHOCTU 3TUX (HOPMY/TUPOBOK.

21. I'eomeTpryeckre (popMyIMPOBKU yCIOBUI KOHCTPYKTUBHOMN MHTep(hepeHLIY PeHTIeHOBCKUX JTyuel B
KpHCTaJl/ie U SKCIiepuMeHTalbHbIe MeTObI OTpeZe/ieHurs] KpUCTa/UTMUeCKUX CTPYKTYP.

22, Teopema Byioxa o BHjie BOTHOBOM (DYHKI[MM 3/1eKTPOHA B MePUOANUYECKOM ToTeHI[uane. KBa3uuMImysibc
3/IeKTPOHA U CUCTEMAaTHKa 3JIEKTPOHHBIX COCTOSTHUM B CXeMax MOBTOPSIIOLIUXCS U TPUBeJEHHBIX 30H.

23. OHepreTuuecKkue 30HbI U UX cBolcTBa. Cpe/iHsAs CKOPOCTh 30HHOTO 3/1eKTPOHA.

24. [110THOCTE O/IHO3/IEKTPOHHBIX YPOBHEH sHepruu B Kpuctaaiax. OcobenHoctu Ban XoBa.

25. [TpubnmxeHue c1abo CBA3aHHBIX T€KTPOHOB.

26. Metozb! ocTpoeHyst oBepxHOCcTH PepMu B MpUOIKeHUH €100 CBsI3aHHBIX /1€KTPOHOB.

27. ITpubIMKeHre CHITBHO CBSI3aHHBIX 37IEKTPOHOB (METOJ, CHILHOM CBSI3H).

28. CBoiicTBa HEPreTUUECKOT0 CIIeKTPa BOIM3M SKCTPeMyMOB SHepruu B 30He bpusuttosHa. TeHsop

3¢ deKTUBHBIX MacC 3/1IeKTPOHa.

29. ITonyknaccuyeckas AUHaMUKA 30HHBIX 371€KTPOHOB B IPHUCYTCTBHY BHEILLIHUX ITOJIEH.



30. Kpurepuii MeTasia v Jus/ieKTpUKa B paMKaXx IMO/IyK/IaCCUUecKoW MoJieid AUHAMUKU 30HHBIX
3JIEKTPOHOB.

5.3.4 TunoBbie 3apaHus (oLeHOUHOe CpeACcTBO - KOHTpo/sIbHBbIE BONPOCHI) A/ OLIEHKH
chopmupoBanHocTH KomnereHnuu OITK-3

1. DJIEKTPO — U TETJIONPOBOJHOCTh MeTa/I/IOB. 3aKOH Busemana-®panija.

2. Knaccuueckas teopus Metasios pype-J/lopeHua.

3. CBotlicTBa WjieanbHOTO0 ra3a CBOOOJHBIX 37IEKTPOHOB B OCHOBHOM COCTOSTHHH.

4. Pacnipepenenne ®epmu-Zlrpaka v yc/10BUe BBIDOXKEHUS 3/IEKTPOHHOI'O ra3a B MeTasljlax.

5. TemmneparypHoe pa3snokeHre 3oMMepdenba. PacuéT yaenbHON TelJI0EMKOCTH BBIPOXK/I€HHOTO

3JIGKTPOHHOTI'O ra3a.

6. KBasukaccuueckoe oripefiesieHrie HepaBHOBeCHOM (DyHKLIMM pacripefiesieHusi CBOOOIHBIX 3/IEKTPOHOB.
Kunetuueckoe ypasHenue bosibljMaHa.

7. OO01iast CTPyKTypa UHTerpasa 3/1eKTPOH-MOHHBIX CTOJIKHOBeHuWH. [TpyuHIu AetanbHoro banaHca.
8. Peienuie ypaBHeHus bosbijMaHa B rpejiesie MajibIX TPa/JMEHTOB 3/1eKTPUYECKOro MoTeHLana v
TeMITepaTyphl.

9. Pacuét 3/1eKTpOTNpOBOAHOCTH, TEIJIOTIPOBOAHOCTU U AuddepeHIMaTEHON TepMO-3./1.C. MeTalJIOB B

PaMKaX KBa3UWK/IdCCUUECKOI'0 YpaBHeHUA BOJILL[MaHa.

10. MarHeTtu3sM 3/1eKTpOHHOTO ra3a. TeopeMa bopa - Bax JleeBeH 0 Hy/ieBOM MarHUTHOM BOCITPUMMYKUBOCTH
rasa KjlaCCU4eCKUX 3apsDKeHHbIX YaCTHL.

11. MarsuTHasi BOCIPUMMYKMBOCTb OOJIBIMAHOBCKOT'O ra3a 971eKTPOHOB C YUETOM MX COOCTBEHHOTO
MarHuTHOr0 MoMeHTa. 3akoH Kropu.

12. [TapaMarHeTH3M BBIPO>KZEHHOTO 3/IEKTPOHHOTO Ta3a, CBSI3aHHBIH C CYIIleCTBOBAHHEM COOCTBEHHOTO
MarHUTHOIO MOMeHTa Y 3/IeKTpoHa (rapamarHetysM Ilaynm).

13.  Apmabatnueckuii nmpuHIUI BopHa-OpeHdecTa 1 ycroBUs paszieneHus 3/1eKTPOHHBIX M MOHHBIX
cTerieHel CBOOOpI.

14. PeméTtka bBpass u eé ceoticTBa. [IpocTasi, 00bEMHO-1[EHTPHUPOBAaHHAs U I'PaHeI|eHTPUPOBAHHAs
KyOHueckyie pereTKu.

15.  Kpucraimyeckre CTPYKTYPHI U PeIIETKY ¢ 6a3ucoM. ['ekcaroHaibHasi MJIOTHOYTIaKOBaHHAst CTPYKTYPa,
CTPYKTYPhI THIIA XJIOPH/Ia HATPYs, a/iMa3a U [IMHKOBOH 0OMaHKH.

16. KoopguHaimoHHoe unciio 1 Ko3pQULMeHT KOMITaKTHOCTH (YIIaKOBOUHBIN MHOXKUTEb). AJITOPUTM
TIOCTPOEHKsT Pas3/IMYHBIX [IJIOTHOYIIAKOBAHHBIX CTPYKTYP.

17. Teopema 0 cMMMeTpHUM KPUCTA/UIMUECKUX PELIETOK M0 OTHOLIEHHIO K TIOBOPOTAaM.



18. OO6paTHas pemiéTka 1 eé cBoiictBa. OOpaTHble PeIéTKY A/ I.I1.K. U 0.11.K. PeIIeToK. 30HbI bpusutosHa.
19. ATOMHBIe JIOCKOCTHU U UHJEKCh Musiepa.

20.  YioBUs KOHCTPYKTUBHOM MHTeP(epeHL[M PeHTTeHOBCKUX Tyueli B KpUCTase B (POPMyIMPOBKax
Bparra u Jlays. [loka3arenbCTBO SKBUBaJeHTHOCTU 3THUX (POPMY/IMPOBOK.

21.  T'eomerpuyeckve GOpPMYJIUPOBKH yCJIOBUN KOHCTPYKTUBHON UHTep(depeHIUY PeHTTeHOBCKUX JIyuel B
KpUCTaJl/le U SKCIlepuMeHTaIbHble MeTO/Ibl OMpe/ie/ieHUs] KPUCTaI/IMUeCKUX CTPYKTYP.

22. Teopema Byioxa o BHjie BOTHOBOM (DYHKI[MH 371eKTPOHA B MEPUOANYECKOM TOoTeHI[uane. KBasuumysibc
5JIeKTPOHA U CHCTeMAaTHKa 3/71eKTPOHHBIX COCTOSHUM B CXeMaX MOBTOPSIOIIMXCS U IPUBEJEHHBIX 30H.

23. OHepreTuueckue 30HbI U UX cBoiicTBa. Cpe/iHss CKOPOCTb 30HHOTO 3/1eKTPOHA.

24, [110THOCTB O/IHO3/IEKTPOHHBIX YPOBHEH 3Hepruu B Kpuctaaiax. OcobenHoctu Ban XoBa.

25. [TpubnmxeHue cabo CBA3aHHBIX T€KTPOHOB.

26. Metozb! ocTpoeHysi moBepxHocTH PepMu B puOMKeHUH €100 CBsI3aHHBIX /1€KTPOHOB.

27. ITpubIMKeHNe CUTbHO CBSI3aHHBIX 37IEKTPOHOB (METOJ, CU/ILHOM CBSI3H).

28. CBoiicTBa HEPreTHUECKOTO CTIeKTPa BOM3M SKCTPeMYMOB SHepruu B 30He bpusuttosHa. TeHsop

3¢ QeKTHBHBIX MaccC 3/1eKTPOHa.

29. [Monyknaccuyeckasi AMHAMUKA 30HHBIX 3JIEKTPOHOB B MPUCYTCTBUY BHEIITHUX TOJIe.
30. KpuTepuit MeTasia v Jua/ieKTPUKa B paMKax TMOJTYK/IacCUUeCcKoi MoZiesTi TUHAMUKH 30HHBIX
3JIEKTPOHOB.

Kputepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - KOHTPO/IbHBbIE BOIIPOCHI)

OrjeHka Kputepuu orieHuBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM POTPAMMY TTOJTOTOBKH.
ITposeMOHCTPUPOBaHbI BCe OCHOBHbIE yMeHUsl. PellleHb! BCce OCHOBHbIE 3a/lauyl.
N1PeBOCXOJHO

P A BrInoHeHBI BCe 3a/laHusl, B TIOTHOM 06beMe Ge3 HezjoueToB. [IpoieMOHCTPHpPOBaH

TBOP‘—IECKI/Iﬁ noAxo[ K pelieHrIo HeCTaHA4apPTHBIX 3a/a4.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOZIrOTOBKH, 6e3
oinbok. ITpo1eMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCeé OCHOBHbIE
OT/IMYHO 3a/1au¥ C OT/Ie/IbHBIMU HECYII[eCTBeHHBIMH HeJJ0UeTaMH, BbITIO/THEHbI BCe 3a/IlaHusI B
MoJTHOM 00nbeMe. TTpoieMOHCTPUPOBAHbBI HABBIKK TIPH PeIlIeHHH HeCTaH[apTHBIX
3aj7au 6e3 oIIMOOK U HeZJOUeTOB.

OueHb XOpOLIO YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
HomnyiieHo HECKOMBKO HeCyleCTBeHHbIX OMO0K. [1po/ieMOHCTPUPOBaHbI BCe
OCHOBHbIe YMeHUs1. PellleHbl BCe OCHOBHbIE 33/jauy. BuinosHeHb! Bee 3a/iaHus, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/ileMOHCTPUPOBaHbI Oa30BbIe




OueHka Kpurtepuu oLieHUBaHUs

HaBBIKY TIPH PellIeHNH CTaHJAPTHBIX 33/1au 06e3 omMO0K 1 HeZI0UeTOoB.

YpoBeHb 3HaHW B 06EMe, COOTBETCTBYIOLEM TIPOTPaMMe TMO/TOTOBKH.
[omy1iiieHo HeCKOJIbKO HerpyObIx omboK. [IpoieMOHCTPHUPOBaHbI BCe OCHOBHBIE
XOpOLIO yMeHus1. PellieHbI Bce OCHOBHBIE 3a/lauy C HerpyObIMU OIMOKamMu. BhITo/THeHbI Bce
3a/laHusl, B TIOJIHOM 0ObeMe, HO HeKOTOopbIe ¢ HefoueTaMu. [IpojeMOHCTPUPOBaHEI
0a30Bble HaBLIKY TIPH PeIlIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJ0UeTaMH.

MuHUMaBEHO IOy CTUMBIN YPOBeHb 3HaHUM. [lomyliieHo MHOTO HerpyObix
ombKu. TTpoieMOHCTPUPOBAHBI OCHOBHBIE YMEHUSI. PellleHbI TUTIOBbIE 33/IauM C
VIOB/IETBOPUTE/EHO HerpyObIMU olMOKamu. BeINoTHeHbI BCe 3a/laHust HO He B TIOJTHOM 00beMe.
VmMeeTcss MUHMMAJTbHBINM HAO0P HAaBBIKOB JI7IsI PEITIeHUs CTaH/[apTHBIX 3a7iay C
HEKOTOPBIMH HeIoueTaMH.

YpoBeHb 3HaHKW HIDKe MUHHMMAaTBHBIX TpeOboBaHui. ViMenu MecTo rpy0ble
orbku. TIpu perieHuy CTaHJAPTHBIX 3a/la4 He MPOZJeMOHCTPHUPOBAHbI OCHOBHBIE

HEY/J0B/IETBOPHTE/ILHO
ymenus. Vimenmu Mecto rpyosie ombku. [Ipy peliieHry CTaHZAAPTHAIX 3aJau He
MPO/IEMOHCTPUPOBAHLI 0a30BbIe HABLIKU. MIMen MecTo rpyObie OIMOKH.
OTCyTCTBHE 3HaHUM TEOPeTUUECKOro Matepraa. HeBO3MOXKHOCTh OI|eHUTh
TMOJTHOTY 3HAHHUM BC/IEICTBHE OTKa3a oOyuaroirierocst ot oteera. OTCyTCTBHE

10XO MHUHHMMAa/bHBIX YMeHu# . HeBO3MOKHOCTD OLIEHUTh HaJIMUHe YMEHHH BC/IeICTBHE

OTKa3a obyuatolrierocsi ot oTBeta. OTCyTCTBYE B/IafIeHUs] MaTepUaIOM.
HeB03MOKHOCTh OIIEHUTDb Ha/THUHE HAaBLIKOB BC/IEICTBHE OTKA3a 00YYaroIerocs Ot
OTBeTa.

6. YueOHO-MeTOMUECKOE H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. AbpukocoB Anekceli AnekceeBud. OCHOBBI TeOpPUH MeTaslIoB : [yueb. mocobwue] / [mog pen. JI. A.
®anbKOBCKOro]. - 2-e u3f., fom. u uchp. - M. : ®usmaraut, 2010. - 600 c. - ISBN 978-5-9221-1097-6 :
541.42., 1 3K3.

[JomnonHuTtenbHas 1uTeparypa:

1. Cnarep k. Juanexkrpuku. [TonynpoBogauku. Metasisl / riep. ¢ adri. E. T'. Jlanac6epr [u gp.] ; oz
pex. B. JI. bonu-bpyesuua. - M. : Mup, 1969. - 647 c. : uwepr. - 3.50., 5 3K3.

2. Kannysit [Ixo3e¢. Teopusi sHepreTrueckoii 30HHOW CTPYKTYPSI / riep. ¢ aHri. B. I1. IIIMpokoBcKoro ;
noz pes. [u ¢ mpexuci.] C. B. BoHcoBckoro. - M. : Mup, 1969. - 360 c. : uepr. - 1.69., 8 3k3.

3. Jlanzay Jler [JaBumoBuu. TeopeTrueckas Gpusmka : yueb. mocobue [yt CTyJeHTOB (u3.
crnetyanbHocTelt yH-TOB : B 10 T. T. 9. CraTtuctryeckas ¢usvka, u. 2 : Teopusi KOHZeHCHPOBaHHOT O
cocrosiiusi / E. M. JIucdiuu, JI. I1. Tlutaeckuii ; oA pea. JI. I1. TTutraeBckoro. - N3a. 4-e, ctep. - M. :



®usmatiur, 2004. - 496 c. - ISBN 5-9221-0296-6 (T. 9) : 298.54., 1 3K3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):
He UCII0JIb3yeTCsl

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHUe JUCHUIIMHBI (MOY 1)

YueOHble ayAUTOPUM [i/is TIPOBEJIEHUsI yUeOHBbIX 3aHSITHM, IPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MPOrpaMMOM, OCHAII|eHbl MYJ/JIbTUMEJUHHBIM 000py/Jj0BaHHEM (IPOEKTOP, 3KPaH), TeXHUUECKUMH
cpefcTBaMu  O0ydYeHUs, KOMIbIOTEpaMM, CHelaJu3UpPOBaHHBIM  000pyZOBaHUEM: YueOHbIe
ayJUTOpWU [I/Isi TIPOBe/leHUs] yueOHbIX 3aHSTHM, MpeJyCMOTPeHHbIX 00pa3oBaTe/lbHOM MPOrpamMMoi,
OCHaIlleHbl MYJ/IbTUMEJUHHBIM 000pyj0BaHHEM (TIPOEKTOp, 3KpaH), TeXHUUYECKUMU CpeCTBaMU
o0yueHUsi, KOMIbIOTEPAMH, CIIeLMaJi3UpPOBaHHBIM 000pyJOBaHHEM: /s TIPOBeJeHUs JIeKIW U
MPAKTUYECKUX 3aHATHH TpeOyeTcst TUIIOBoe 000py/[0BaHKe JIEKLIMOHHOM ayAUTOPHH. [IJ1s1 TTOTOTOBKH
CaMOCTOSITe/IbHBIX KOHTPOJIbHBIX PaboT M [jisi WX Trpadryeckoro IpejAcTaBjieHus (ecim 3TO
HE0OXO/IMMO), a TaKXKe [ pacIIMpeHHs] KOMMYHHUKAI[MOHHBIX BO3MOXXHOCTEH CTY[€HTbI HUMEIOT
BO3MOKHOCTh paboTaTh B KOMITBIOTEPHBIX K/acCaXx C COOTBETCTBYIOIIMM JIMIIEH3MOHHBIM
MIPOrpaMMHBLIM 00ecrieueHHeM M BbIXOZIoM B VIHTepHeT. ITomelljeHHs /ISl CAMOCTOSITe/TbHON PabOThI
00yvaroInXCs OCHAI[eHbl KOMITbIOTEDHOM TEeXHUKOW C BO3MOKHOCTBIO TIOAK/IIOUEHHS] K CeTd
VHTepHeT 1 obecrieueHsl OCTYIIOM B 3/IEKTPOHHYIO0 HHPOPMaIMOHHO-00pa30BaTe/IbHYIO0 Cpesy.

[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
nH(OpMarMOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMMa cocTtaBfieHa B cooTBercTBUM C TpeboBanusmMu OI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

Agtop(b1): [ITapoB Cepreii BsueciaBoBuu, KaHgUAaT PU3MKO-MaTeMaTHUeCKUX HayK.
3aBepyromuii Kadepoii: BukropoB Muxaun EBrenbeBud, KaHauaT GH3UKO-MaTeMaTHUeCKHX HayK.

[Tporpamma ofj00peHa Ha 3aceflaHuu MeTouueckoi komuccuu ot 07.02.2024, ipotokon Ne 4.
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