IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN
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oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
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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
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb munuuHble ceolicmea DK3aMeH:
(31':0”“” 6 obnacmu 6asoeble 3HaHus 6 obaacmu Memannos u KAaccuueckyo 3adauu
U3UKO-
p— ¢usuko-mamemamuyeckux u | meopuio c60600HbIX KoHmponbhbie
(1) ecmecmeenHbix (unu) ecmecmeeHHbiX HayK 8 3/1eKMPOHO8. eonpocst
HayK & cpepe cpepe cgoetl Ymemb knaccugpuyuposams
ceoeil npogeccuoHabHoU meépoble menda.
npogpeccuoHanbHoii | OesmenbHocmu Baademb HagblkoM
desimenbHOCMU; Knaccugpukayuu
meepdomenbHbIX CUCMEM U
HABbIKOM pacuéma ux
usuUecKux xapakmepucmuk.
OIIK-3: CnocobeH OIIK-3.1: [JemoHcmpayus OIIK-3.1: 3adauu
NOHUMAMb NPUHYUNbL | cnocobHOCMU NOHUMAMb 3Hamb OCHOBHble NPUHYUNbL DK3amen:
pabomb! npuHyunbl pabomai pabombl cO8peMeHHbIX 3adauu
COBPEMEHHBIX COBpeMEeHHbIX UHGOPMAYUOHHBIX MeXHOA02Ull K
UH(POPMAYUOHHBIX OHMPO/IbHbIE
mexHonoeul U UHGOPMAYUOHHBIX Ymemb npumeHsimb nosyueHHble eonpoce
uCnob308ams ux ds | MEXHO02UL U UCNOB306aMb | 3HAHUS NPU NPoBedeHUU
ux 04151 peweHus 3a0au HAy4HbIX Ucc1edo8aHuli 8
peusenus 3adau npogeccuoHanbHou u3bpaxHoli obaacmu.
npogeccuoHanbHou desimeabHOCMU Bnademb Hagblkamu
GestmenbHOCMU. npuMeHeHUsi CO8PeMEeHHbIX
UH(OPMAYUOHHBIX MexXHOA02ULL
npu peweHuu 3a0au
npogeccuoHanbHou
OesimenbHOCMU.
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:

Perute 3a7a4H. 3anuiimuTe pellieHne 1 OTBET.



3amaua 1. HaiiTu jgaBieHue, oKa3bIBaéMO€ HACAIBHBIM Ia30M CBOOOJHBIX 3JEKTPOHOB OO0BEMHOM
IUIOTHOCTH 71 B OCHOBHOM COCTOSIHHUH.

OrTBeT:

3aga4a 2. PaccMOTpUM OTHOMEPHBIH HACaNbHBIH a3 CBOOOJHBIX 3IEKTPOHOB. IIyCTh Yl CIIO 3IEKTPOHOB
Ha €JUHUIYY JIMHEI paBHO 72;. HaliTu 3aBuCHMOCTE 3Hepruu PepMu € OT 72, U PHEPTHI0 OCHOBHOTO
COCTOSHHMS Ta3a B pacdéTe Ha OUH JIIEKTPOH.

OrTBerT:

3anaya 3. PaccMOTpHM HIEaIbHEII Ta3 CBOOOHBIX 3MEKTPOHOB B CIIydae ABYX U3Mepenuid. IlycTs uucio
9JICKTPOHOB HA CIUHHITY ILIONAIY paBHO 77, . Haiftw 3aBHCHMOCTH dHepruu DepMH & OT 1, H
9HEPTHIO OCHOBHOTO COCTOSHHA ra3a B pacuéTe Ha OIMH EKTPOH.

OtBeT:

5.1.2 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerennuu OIIK-3:

Pemvite 3afaum. 3anuiuuTe perleHue U OTBeT.

3apaua 1. B pamxax Moaenu cBOOOJHEIX SJIEKTPOHOB BBIYUCIUTH SHepruu depMu AT IIENTOYHBIX
metanoB: yrus (Li) (wiotHoCTS - 0,534 g - cm - aToMHEI Bec - 6,939), HaTtpusa (Na) (IIJIOTHOCTS -

0971 g-cm -3, aToMHEIi Bec - 22,99) u kamus (K) (mwiotHOCTS — 0,86 g-cm = aTomHBIi Bec — 39,102).
IIpeanonaraercs, YTO KaX/IbIi aTOM BEICBOOOXIAET OJHH JJIEKTPOH.

OrTBerT:

3amaua 2. [ BEIPOX/IEHHOTO W/EANBHOTO Ta3a CBOOOAHEIX 3nekTponoB (kT <<g,.) 3anamHOi
IUIOTHOCTH 7N BBUMCIUTE YACIHHYIO TEIUIOEMKOCTh ra3a IpH IOCTOSHHOM 00BEME ¢ TOYHOCTBIO 10
WICHOB IOPSIKa 7.

OrTBerT:

3amaua 3. J[ns TPEXMEPHOTO BEIPOX/IEHHOTO IEKTPOHHOTO Tasa (kT <<g ) Halijure 3aBHCAIIyIO OT
TeMIIEpaTypEl IONPABKY K apaMarHUTHO#H BOCHPHUMYHBOCTH Ilaynu yp NpH HyJIeBOH TeMIieparype.

OrTBerT:

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/jauu)

OneHka Kpurepuu orjeHuBaHUs

YpoBeHb 3HaHWH B 00beMe, TTPeBBIMIAIOIIEM MPOrPaMMYy TTOITOTOBKH.
IIposeMOHCTPUPOBaHEI BCE OCHOBHEIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a/,auyl.
BrIrosiHeHBI Bee 3a/jaHuis, B ITOJTHOM 00beMe Oe3 HefoueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKUH MO/IX0/| K PeIlleHH0 HeCTaH [apTHBIX 3a7iau.

TpeBOCXOJHO




OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOZIr0TOBKH, 6e3
orbok. ITpojeMOHCTPHPOBAHbI BCe OCHOBHbIE YMEHMSI, PellleHbl BCeé OCHOBHbIE
OT/INYHO 3a/1au¥ C OT/Ie/IbHBIMU HECYII[eCTBeHHBIMU He/J0UeTaMH, BbITIO/THEHbI BCe 3a/laHus B
MoJTHOM 00Bbeme. TTpoieMOHCTPUPOBAHbBI HABLIKM TIPH PeIlIeHUH HeCTaHJapTHRIX
3ajau 0e3 OIMOOK U HeJOUETOB.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Jomy1iieHo HeCKOJIbKO HeCyIlleCTBeHHBIX oMO0K. [IposeMoHCTprpOBaHbI Bee
OYeHb XOPOLI0 OCHOBHbIe YMeHHs1. PellieHbl Bce OCHOBHBIE 33/1aui. BhIToTHeHbI Bee 3aiaHvis, B
MOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/leMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPH pellleHNH CTaHJApPTHBIX 3a71au 6e3 omnb0K 1 HeZIoueToB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
IomnyiieHo HeCKOMbKO HerpyObix omnbok. [TpoieMoHCTPHUPOBaHbI BCE OCHOBHBIE
XOpOLIO yMeHus1. PerieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMU ommOKamu. BeITo/iHeHbI Bce
3aJjaHus, B TIOJHOM 00beMe, HO HEKOTOpBIe C HefioueTaMu. [1poZieMOHCTPHUPOBAHEI
0a30BbIe HABLIKY MPU PEIIEHUH CTaH/APTHBIX 3a/1a4 C HEKOTOPLIMU HeJIOUETaMU.

MuHUMaTBEHO 0MYCTUMBIN YPOBeHb 3HaHUM. [JomyIiiieHo MHOTO HerpyObix
ommbku. TIpoieMOHCTPHUPOBaHbI OCHOBHBIE YMeHMUs1. PellieHbI THIOBbIe 33/1auu C
YA0BIETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIOTHEHBI BCe 33/laHUsI HO He B TIOJTHOM O0beMe.
MmeeTcst MUHUMaJTbHBIM HAaOOp HAaBBIKOB /IJIs1 pellleHHsl CTaHJapTHBIX 3a/ia4 C
HEKOTOPBIMH HefIoueTaMH.

YpoBeHb 3HaHWI HIKe MUHHMMabHBIX TpeboBaHui. Vimenu MecTo rpyObie
omubKy. TIpu perieHruH CTaHJAPTHBIX 3a/1a4 He MPOZIeMOHCTPHUPOBAHbI OCHOBHBIE

Hey/J0B/IeTBOPUTE/TEHO
ymenusi. Vimenu MecTo rpy0Oble oimmOku. T1pu peleHn CTaHAAPTHBIX 3a/jau He
MPO/IEMOHCTPUPOBAHLI 0a30BbIe HaBLIKU. IMenn MecTo rpyObie OIMOKH.
OTcyTCTBUE 3HAHWH TEOPEeTUYeCKOTro MaTepuasa. HeBO3MOXKHOCTD OLIeHUTD
TIOJIHOTY 3HAHUWM BC/IE/ICTBHE OTKa3a o0yyarorjerocs ot otBeta. OTCyTCTBUE

H10X0 MHUHHMAJIbHBIX YMeHHH . HeBO3MOXKHOCTh OLIEHUTh Ha/THule YMeHHH BCie/ICTBHEe

OTKa3d O6yanOH.IEFOC$I OT OTBeTAd. OTCYTCTBI/IE BJ/Iajl€eHUs MaTeprUaIoOM.
HeB03MOXXHOCTB OLIEHWTh Ha/IMUKe HaBBIKOB BC/IeJCTBHE OTKd3ad 06yqa}0mer0C}1 oT
OTBeTa.

5.2. OnucaHue MKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00y4yeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUYHOH
arrecTanyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b

chopmu HeyJ0BJIeTBOP Y/A0BJIeTBO 04YeHb

1/10X0 XO0po1Io OT/IMYHO NPeBOCX0/AHO
POBaHH HUTe/IbHO PHTe/IbLHO X0poIo
0CTH

KoMIieT

CHIUH He 3aUTeHO 3a4TeHo
(uHAMK

aropa




JAOCTHK
eHust
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o N 3HaHMi B
3HaHUU MuHuManeH | 3HaHWU B obBeme YpoBeHb
TEOPeTHUEeCKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIKe L I0IL[EM 3HaHWH B
HeB03MOKHOCTB 1 ypoBeHb 1011eM COOTBETCTB
MHHHUMaJ/IbHbIX o rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY . 3HaHWH. rporpamme yrolem
N TpeboBaHMH. TIO/ITOTOBKH TPEBBIILIAOLLE
3HaHUH [HomnymeHo | MOArOTOBKU nporpamMme
Vmenu mecto . HorymieHo M [IPOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0bie OIIHOKK HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylILecTBe
obyuarorierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImb0oK
ombok
IIpogemoHc
TPUPOBAaHBI
IIpogemoHC Pup
IIpogemoHc | Bce
ITposieMOHC | TPHUpPOBaHbI
TPHUPOBAHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCE yMeHUSI. ITpozieMOHCTp
OCHOBHBbIE OCHOBHBbIe
OrcyTcTBHe OCHOBHBIe PelrteHsl HPOBaHbI BCe
ITpu perLieHNH yMeHUsl. YMeHHUsI.
MHMHHMMAJIbHBIX YMeHWUsI. BCe OCHOBHbIE
o CTaHJAPTHBIX Pemenst Pemiens! Bce
YMeHHH. PeliteHbl Bce | OCHOBHbIE YMeHUsl.
3a71au He THITOBBIE OCHOBHEIE
HeBo3M0XHOCTB OCHOBHBIE 3a/lauu C PetiieHs1 Bce
TIPOJIEMOHCTPUD | 3afjau¥ C 3a71auu C
OL|eHUTh HalnuuKe 3a/jauH. OT/le/IbHBIM | OCHOBHBIE
Ymenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHH BrInosiHeHbl | U 3ajiaun.
OCHOBHbIE omMbKaMu. | ouMOKamH.
BCJIe/ICTBUE BCe 337laHMsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimeny | BeinonHeHsl | BbimonHeHbl
OTKaza B T10JIHOM €HHBIMU BCe 33/]aHUs, B
MecTo rpy0Obie BCE BCe 3aaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMbKH 3a/laHusl, HO | B IOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIOJIHEH | HeZI0YeTOB
TIO/THOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE [IpogemoHc IIpogemonc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu pereHNM o TPHUPOBaHBI TPUPOBAHBI
bl Habop TPUPOBaHBI ITpozeMOHCTP
HAaBBIKOB. CTaHZJAPTHBIX 6asoBble HaBBIKH
HaBbIKOB 6a3oBbie HpOBaH
HeB03MOKHOCTB 3a/1au He HABBIKH TIPH npu .
1St HaBBIKU NIPU TBOPUYECKUI
OL|eHUTh HallMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleH|n MOZIXO[, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZApTHBI HecTaHJapT
CTaHJapTHBI CTaHAApPTHBI PELLEeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33714 C HBIX 3a/1a4
X 3a7iau C X 3azay 6e3 HeCTaHapTHBI
OTKasza MecTo rpybbie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HefloueTaMu HeJJ04eToB
HeJloueTaMu
IITkasa oneHMBaHUA MPH IIPOMEKXYTOUHOH aTTeCTalH
OueHka YpoBeHb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommereHUMM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBaHME KOTOPbIX HarpaBjeHa
MUCLIMIUIAHA, COPMHPOBAHBI HAa YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEMOHCTPHUPOBAHbI
3HAHWs, YMEHHUs, BAJIEHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIUSIM Ha YPOBHE BBIIIE
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
3a4YTeHO
JMCLUIUIMHA, COPMHUPOBaHBI HA YPOBHE He HIXKe «OT/IUYHO».
OUYeHb XOpOLI0 Bce KommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHPOBAHME KOTOPbIX HarpaB/eHa

JUCLIMIUINHA, chOPMUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIOo»




XOpOI1110 Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JUCLIMTUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (UacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMsE CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO

He 3a4TeHO

TJI0XO0 XoTs1 6bI 0/JHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBIE 3aflaHUsl WM HWHbIe MaTepHa/ibl, He00XoAWUMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEXKYTOYHOM aTTeCcTalMiM C YKa3aHHeM KpHUTEePHUEeB HX
OL|eHUBaHMS:

5.3.1 TunoBble 3ajaHus (OIL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
kKomneTenuu OTTK-1

Pemnuire 3aJa4yH. 3anuiimuTe pellieHne 1 OTBET.

3amaua 1. Haiitn JABJICHHUC, OKa3bIBACMOC€ HJACAIBHBIM Ia3OoM CBOOOTHBIX QJICKTPOHOB 00BEMHOI
IUIOTHOCTHA N B OCHOBHOM COCTOSHHH.

OTtBeT:

3apayva 2. PaccMOTpUM OJJHOMEPHBIH HACaJIbHEIM ra3 CBOOOIHBIX 2JIEKTPOHOB. ITycTh 4K CIIO 37E€KTPOHOB
Ha €JUHUIYYy JIMHEI paBHO 72, . Haiitu 3aBucHMOCTE 3Hepruu ®PepMmu € OT 7, U PHEPTHI0 OCHOBHOTO
COCTOSHHMS Ta3a B pacdéTe Ha ONUH JIIEKTPOH.

OtBeT:

3apaya 3. PaccMOTpHM HIealIbHEIN Ta3 CBOOOJHBIX IEKTPOHOB B CIIydae ABYX M3MepeHuH. IIycTp grciio
9JIEKTPOHOB HA EJMHHITy IUIONIJU paBHO 71, . Haiitm 3aBucumocth sHepruu depmu & OT 71, U
9HEPTHIO0 OCHOBHOTO COCTOSHWSI ra3a B pacuére Ha OMH JJICKTPOH.

Ortser:

5.3.2 TunoBble 3ajaHus (OIL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komnerenuu OTTK-3

Pemute 3aJa4H. 3anuiiuTe pellieHne 1 OTBET.

3amaua 1. B pamkax Monenu CBOOOTHBIX SJMIEKTPOHOB BBIMUCIUTH SHeprun DepMu A IMIETOYHBIX
meTtaiios: jutuA (Li) (mrotHocTs - 0,534 g -cm -, aToMHEIH Bec - 6,939), Harpua (Na) (IIOTHOCTD -

0971 g-cm -3, atomHbIi Bec - 22,99) u kamus (K) (wiotHocTs — 0,86 g-cm = aTomHsIi1 Bec — 39,102).
IIpeanonaraercs, YTO KaX bl aTOM BEICBOOOXKIAET OAHH DJICKTPOH.

OtBeT:



3amaua 2. [l BEIPOXICHHOTO MIACANBHOTO Ta3a CBOOOAHBIX JnekTpoHoB (KT <<g,) 3amaHHOK

IUNIOTHOCTH N BBIYHCIHUTC YACIBHYEO TEIUIOEMKOCTh Ta3a IpA IMOCTOSITHHOM 00BEME ¢ TOYHOCTBIO OO

WICHOB NOPsAAKa 7.

OTtBeT:

3ana4a 3. [ TpEXMEPHOTO BEIPOKIEHHOIO 3JIEKTPOHHOTO Tasa (KT <<g,) HalmHTe 3aBHCAMYIO OT
TeMIIepaTypsl IIONPABKy K HapaMarHUTHO#H BOCOPHUMYUBOCTH Ilaynu yp IpH HyJIEBOH TeMIieparype.

OrTBerT:

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

O1jeHKa

Kputepun orjeHMBaHuUs

MpeBOCXO0JHO

YpoBeHb 3HaHUH B 00beMe, TIPEBBIILIAIOIIEM IIPOTPAMMY IT0/TOTOBKH.
IIposeMOHCTPUPOBaHBI BCe OCHOBHBIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a[auyl.
BrinonHeHsI Bce 3a/laHuisl, B IONHOM 06beMe Ge3 HefjoueToB. [IposeMOHCTpHpOBaH
TBOPYECKMI MOAXO0/, K PeLIeHHI0 HeCTaHJapTHBIX 3a7iau.

OT/IMYHO

YpoBeHb 3HaHWH B 00EMe, COOTBETCTBYIOI[EM TIPOTPaMMe TO/[TOTOBKH, 6e3
omm6ok. [TpoieMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHBIE
3a[]auM C OTAeNbHbIMU HeCyll|eCTBeHHBIMU He/J0UeTaMu, BLITTOJTHEHBI BCe 3a/laHUs B
roHoM o6wveme. [Tpo/ieMOHCTPUPOBaHbI HABLIKU TIPH PellleHUH HeCTaHapTHBIX
3azay 6e3 omMOOK 1 HEZIOUEeTOB.

OUeHb XOpoI1I0

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOLIEM TIPOrPaMMe TIOATOTOBKH.
Homy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OIMO0K. [Ipo/1eMOHCTPUPOBaHbI BCe
OCHOBHbIe YMeHUs1. PellleHbI BCe OCHOBHbIE 33/jaui. BeInoHeHb! BCe 3a/iaHus, B
MOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPH pellleHn CTaHJapTHBIX 3aau Oe3 olMboK 1 HeJ0ueToB.

XOPOIIIO

YpoBeHb 3HaHWH B 00BEMe, COOTBETCTBYIOIEM TTPOTrPaMMe TO/[TOTOBKH.
Homy1ieHo HeCKOJIbKO HerpyObIx oboK. IIpo/1eMOHCTPUPOBaHbI BCe OCHOBHBIE
yMeHus. PelieHbl Bce OCHOBHBIE 33flauM ¢ HerpyObIMU OomMOKaMu. BhIToHeHbI Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpBIe ¢ HefloueTaMU. [1po/ileMOHCTPHUPOBaHbI
0a30BbIe HABLIKY TPY PeIIeHUH CTaHAAPTHBIX 3a/lad C HEKOTOPLIMU HeZJ0UeTaMH.

yZI0B/IETBOPUTE/ILHO

MuHMManBHO JOMYCTHMBIN YPOBeHb 3HaHHUM. [I0MyIieHO MHOTO HerpyObIxX
ombku. TTpoIeMOHCTPUPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI TUIMOBbIe 33/1auu C
HerpyObIMU oIlMOKamMu. BhINO/THEeHbI BCe 3a/laHKs HO He B TIOJTHOM 00beMe.
MMeeTcsi MUHUMAJTBHBIN HAOOpP HAaBBIKOB /IJIs PelleHHsl CTaHJapTHBIX 3aiay C
HEKOTOPbIMH He/loueTaMH.

HeY/I0B/IeTBOPUTE/ILHO

YpoBeHb 3HAHUI HIKe MUHUMabHBIX TpeOoBaHui. iMeny MecTo rpyObie
omr6ku. IIpy pelieHUM cTaHAAPTHBIX 334 He MPO/ieMOHCTPUPOBAHbI OCHOBHbIE
ymenusi. Vimenm Mecto rpy6bie ommmOku. I1pu pemeHr CTaHAAPTHBIX 3a/au He
TIPO/IEMOHCTPUPOBaHbI 6a30Bble HABLIKU. VIMe MecTo rpy0bie OLIMOKH.




OueHka Kpurtepuu oLieHUBaHUs

OTcyTCTBME 3HaHUM TeOpeTHUeckoro Mareprana. HeBo3MOXKHOCTE OLIeHUTb
TIOJTHOTY 3HAHUM BC/e/ICTBHE OTKasa obyuarolrierocs ot oteera. OTCyTCTBUE
MUHHMMaJbHBIX yMeHul . HeBO3MO)KHOCTb OLIeHUTh HaJIMuMe yMeHUH BCie[CTBHe

II7I0X0
OTKd3d 06}"{8}0]1161"001 OT OTBeTa. OTCYTCTBI/IE BJ/Ia[I€HHA MaTepHUaIOM.
HeB03MO>XHOCTh OLIEHWThb HA/IMUKe HaBBIKOB BC/IeJCTBHE OTKAd3d o6yqa}0Lqer0C;1 oT
OTBeTa.

5.3.3 TumnoBbie 3afaHus (oneHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH

copmupoBanHocTu KomnereHnuu OIMTK-1

1. DJIEKTPO — U TETJIONPOBOLHOCTh MeTa/IJIOB. 3aKOH Buzsemana-®panua.

2. Knaccuueckas teopust MmetamioB [pyne-JlopeHua.

3. CBoiicTBa W/ieabHOTO ra3a CBOOO/IHBIX 3/IEKTPOHOB B OCHOBHOM COCTOSTHUM.

4, Pacnpenenenve ®epmu-/lripaka 1 yCc/I0BUe BBIPOXKIEHUS 3/IEKTPOHHOIO ras3a B MeTajllax.

5. TemniepaTypHoe pa3nokeHue 3omMmepdesnbaa. Pacuét yienbHOM TerIo8MKOCTUA BHIPOXKIEHHOTO

3JIEKTPOHHOI'O I'a3a.

6. KBasuksaccuueckoe oripefiesieHrie HepaBHOBeCHOM (DYHKIIUM pacripefiesieHusi CBOOOHBIX 3/IEKTPOHOB.
Kunetnueckoe ypasHeHue boJsiblMaHa.

7. OO6rmiasi CTPYKTypa UHTerpasa 371eKTPOH-UOHHBIX CTOJKHOBEeHUH. [IpUHIUIT leTanbHOro OajtaHca.
8. Pemenvie ypaBHeHus bosbljMaHa B Ipejiesie MajbIX I'Pa/JUeHTOB 3/1eKTPUYeCKOro NoTeHIyana u
TeMITepaTyphl.

9. PacuéT 3/1eKTponpoBOAHOCTH, TEMJIONIPOBOAHOCTY U U] depeHIaTbHOM TepMO-3./,.C. MeTalIoB B

paMKax KBasMK/1aCCUYeCKOro ypaBHeHUs1 bosbliMaHa.

10. MarHeTu3M 3/1eKTpOHHOTrO rasa. Teopema bopa - BaH JleeBeH 0 Hy/ieBOIf MarHUTHOM BOCITPUMMYMBOCTH
rasa KjacCU4ecKuX 3apsDKeHHBIX YacTHL].

11. MarsuTtHasi BOCIIPUMMYUBOCTL OOJIBIMAHOBCKOT'O ra3a 37IEKTPOHOB € YUETOM MX COOCTBEHHOTO
MarHUTHOrO MoMeHTa. 3akoH Kropu.

12. [TapamarHeTH3M BBIPO>KZEHHOTO 3/IEKTPOHHOTO ra3a, CBSI3aHHBIM C CyIIleCTBOBaHHEM COOCTBEHHOTO
MarHWTHOTO MOMEHTa Yy 3/IeKTpOoHa (TapamarHeTtusm [laynm).

13.  Apuabatuueckuii mpuHIMI BopHa-OpeHdecTa U yCI0BYs pa3fieneHust 3/IeKTPOHHBIX U MOHHBIX
cTemneHel CBOOO/IbI.

14.  Pewértka Bpaps u eé cBoticTsa. [TpocTasi, 00bEMHO-LIEHTPUPOBAaHHAsI ¥ TPaHELIEHTPUPOBAHHAST
KyOWJecKye peréTKy.



15. Kpucramimyeckre CTPYKTYPhI U PeIIETKY ¢ 6a3ucoM. I'ekcaroHanbHasi MJIOTHOYTIaKOBaHHAst CTPYKTYPa,
CTPYKTYPBI THIIA XJIOPH/ia HaTPHs, a/iMa3a U [MHKOBOM 0OMaHKH.

16. KoopauHaimoHHoe unciio 1 Ko3pQULMeHT KOMITAaKTHOCTH (YTIaKOBOUHBIN MHOKUTEb). AJITOPUTM
TIOCTPOEHKsT Pas3/IMUHBIX [IJIOTHOYIIAKOBAHHBIX CTPYKTYP.

17. Teopema 0 cUMMeTpUU KPUCTA/UIMUECKUX PELIETOK I10 OTHOLLIEHUIO K [I0BOPOTaM.

18. OO6paTHas pemiéTka 1 eé cBoiictBa. OGpaTHble PeléTKy A/ I.I1.K. U 0.11.K. PeIIeToK. 30HbI bpusutosHa.
19. ATOMHBIe JIOCKOCTHU U UHJEKChI Musepa.

20. Yci10BYsi KOHCTPYKTUBHOW MHTeP(epeHLMY PeHTTeHOBCKUX JTyueli B KpUCTane B ((OpMyIMPOBKax

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

21. I'eomeTpryeckue (popMyTMPOBKU yCIOBUI KOHCTPYKTUBHOM MHTep(hepeHLIUY PeHTTeHOBCKUX JIyuel B
KpHCTaJl/ie U SKCIiepUMeHTalbHbIe MeTO/bI OTIpeZie/ieHus] KpUCTa/NTMIeCKUX CTPYKTYP.

22. Teopema Bsioxa o BH/ie BOTHOBOM (DYHKI[MM 371eKTPOHA B MePUOAUUYECKOM ToTeHI[uane. KBasuumImysibc
5JIEKTPOHA U CHCTeMAaTHKa 3/1eKTPOHHBIX COCTOSIHUM B CXeMaX MOBTOPSIOLIMXCS Y IPUBEJEHHBIX 30H.

23. OHepreTuuecKkue 30HbI U UX cBoiicTBa. Cpe/iHssl CKOPOCTb 30HHOTO 3/1eKTPOHA.

24. [110THOCTE O/IHO3/IEKTPOHHBIX YPOBHEH 3Hepruu B Kpuctaaax. OcobenHoct Ban XoBa.

25. [MpubnmkeHne cabo CBA3aHHBIX 3/1IEKTPOHOB.

26. Metozb! ocTpoeHysi oBepxHocTH Pepmu B puOIKeHUH €100 CBsI3aHHBIX /1€KTPOHOB.

27. ITpubIMKeHWe CHTbHO CBSI3aHHBIX 37IEKTPOHOB (METOJ, CHILHOM CBSI3H).

28. CBoiicTBa HEPreTUUECKOTO CIIeKTPa BOM3M SKCTPeMyMOB SHepruu B 30He bpusuttosHa. TeHsop

3¢ deKTUBHBIX MacC 3/IeKTPOHa.
29. [Monyknaccruueckasi AMHAMUKA 30HHBIX 3JIEKTPOHOB B MPUCYTCTBUY BHEIITHUX TOJIeN.

30.  Kpurepuii MeTasna 4 An3/1eKTPUKa B paMKax MOJIYK/IaCCUUeCKOW MO/ie/I IMHAMUKH 30HHBIX
3JIEKTPOHOB.

5.3.4 TunoBble 3apaHus (oneHOUHOe CpeAcTBO - KOHTpo/sibHbIE BONPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-3

1. D/eKTpOo — U TeIUIONPOBOLHOCTL MeTa/uIoB. 3aKOH Buiemana-®paHija.
2. Knaccuueckas teopus MetasuioB pyae-JlopeHua.
3. CBoiicTBa BeanbHOr0 ra3a CBOOO/IHBIX /1eKTPOHOB B OCHOBHOM COCTOSIHUM.

4. Pacnipenenenne ®epmu-/lripaka 1 yc/10BUe BBIPOXKEHUS 3/IEKTPOHHOI'O ra3a B MeTajllax.



5. TemriepaTypHoe pa3sioykeHre 3oMMepdesnbza. PacuéT ynenbHoOM TerI08MKOCTH BHIPOKAEHHOTO
3JIEKTPOHHOTIO rasa.

6. KBa3suk/accuueckoe oripefiesieHre HepaBHOBECHOH (PYHKLIMM pacripe/iesieH|si CBOOOIHBIX 3/IEKTPOHOB.
Kunetnueckoe ypasHeHue bosibliMaHa.

7. OO0111ast CTPYKTypa UHTErpasa 3/1eKTPOH-UOHHBIX CTOIKHOBeHUH. [TpUHIMI ieTaibHOTO OanaHca.
8. Pemienvie ypaBHeHusi bonbiiMaHa B rpejiesie MajibiX TPaJUEHTOB 1eKTPUUYECKOTO0 TIOTeHLaNa 1
TeMITepPaTyphl.

9. PacuéT 31eKTpOnpOBOAHOCTH, TEMJIONIPOBOAHOCTH U AuddepeHaIEHON TepMO-3./].C. MeTalIoB B

PaMKadX KBa3UWK/IdCCUUECKOI'0O YDaBHEHUA BO]II:LIM&HEI.

10. MarHeTHu3sM 3/1eKTpOHHOTrO rasa. Teopema bopa - Ban JleeBeH 0 Hy/ieBOM MAarHUTHOM BOCIIPUAMYMBOCTH
rasa KjacCU4eCKHX 3apsyKeHHBIX YaCTHL.

11. MarauTtHasi BOCIIPUMMYUBOCTb OOJILIMAHOBCKOTO ra3a 37IeKTPOHOB € YUETOM MX COOCTBEHHOTO
MarHUTHOrO MOMeHTa. 3aKoH Kropu.

12.  TlapamarHeTu3M BBIPOXKJEHHOT'O /IEKTPOHHOTO Ta3a, CBsI3aHHbIH C Cyll|eCTBOBaHEM COOCTBEHHOTO
MarHMTHOTO MOMeEHTa Y 3/IeKTpoHa (TapamarHetysM Ilaymnm).

13. ApuabaTrueckuii TpuHLUI BopHa-OpeHdecTa v yCI0BHS pa3feieHus 71eKTPOHHBIX U MOHHBIX
cTernieHeli CBOOO/bI.

14. Pemétka BpaBs u eé cBoiicTBa. ITpocTasi, 00bEMHO-L{eHTPUPOBaHHAs! ¥ TPaHeLIeHTPUPOBAHHAS
KyOHnueckyre peméTKu.

15. Kpucranmmyeckue CTPYKTYphI ¥ PelIéTKH ¢ 6a3ricoM. ['ekcaroHa/ibHas IJIOTHOYTIAKOBAaHHAs CTPYKTYpa,
CTPYKTYPBI TUTIA XJIOPH/IA HaTPHsl, a/iMa3a v [MHKOBOM 0OMaHKH.

16. KoopauHaiimoHHoe unciio v KO3QUIIeHT KOMITAaKTHOCTU (YTIaKOBOUHBIM MHOKUTE/b). ANTOPUTM
MOCTPOEHHST Pa3/IMYHBIX IJIOTHOYNIAKOBAHHBIX CTPYKTYP.

17. TeopeMa 0 CMMMeTPUM KPUCTA/UTMUECKUX PELIETOK M0 OTHOLIEHHIO K TIOBOPOTaM.

18. Oo6paTtHas peliéTka 1 eé cBoiicTBa. OOpaTHbIe PeméTKY AJs T.1.K. ¥ 0.1].K. PeIéTok. 30HbI bpunmosHa.
19. ATOMHBIE MJIOCKOCTU U UHAEKCHI Musiepa.

20. Yc10BUSI KOHCTPYKTHBHOM MHTep(depeHLIMH PeHTTeHOBCKUX JIyuell B KprcTasie B GopMyIMpOBKax

Bparra u Jlaya. [loka3aTtenbCTBO 9KBUBAJIEHTHOCTH 3TUX (DOPMYTMPOBOK.

21.  T'eomerpuueckue ¢GOpMYJUPOBKU yCIOBUN KOHCTPYKTUBHON UHTep(epeHLIUN PEHTTeHOBCKUX Jlyuell B
KpHCTasljie U 3KCIlepuMeHTa/lbHble MeTO/bl OIpeZie/ieHHs] KpUCTa/VIMUeCKUX CTPYKTYP.

22. Teopema Bbisioxa o BUjie BOTHOBOM (DYHKI[UH 3/IEKTPOHA B TTEPUOAUUECKOM TTOTeHI[Haie. KBasuuMITy ibc
3JIeKTPOHA U CHCTeMAaTHKa 371eKTPOHHBIX COCTOSIHAM B CXeMaX MOBTOPSIIOLIMXCS U TIPUBeEHHBIX 30H.

23. OHepreTUYecKye 30HbI U UX CBOUCTBA. CpesiHAsA CKOPOCTh 30HHOI'O 3/IeKTPOHa.



24. [110THOCTE OAHO3/IEKTPOHHBIX YPOBHEH 3Hepruu B Kpucraniax. OcobenHocty Ban Xoga.

25.  TIpubmmkeHue 1ab0 CBSI3aHHBIX 37IEKTPOHOB.

26. MeTozbI TOCTPOEHKST TOBEPXHOCTH PepMu B MPUOIKEHUHN C/1a00 CBSI3aHHBIX /IEKTPOHOB.

27. [TpubnmxeHNe CUIBHO CBSI3aHHBIX /1€KTPOHOB (METO/|, CU/IBHOM CBSI3H).

28. CBo¥iCTBa HEpPreTHYeCKOro CrieKTpa BOIM3M 9KCTPEeMyMOB 3Hepruy B 30He Bpusmtosna. TeHzop

3¢ hEKTUBHBIX MacC 3/IEKTPOHA.

29. [Monyknaccuueckast AMHAMUKA 30HHBIX 371eKTPOHOB B TIPUCYTCTBUU BHEILIHUX TT0JIeH.
30. Kpurepuii MeTasnna v Jus3/1eKTpUKa B paMKax MOIyK/IacCUYecKou MOJieId AUHAMUKUA 30HHBIX
3J1IEKTPOHOB.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONPOCHI)

Onenka Kputepuu orieHMBaHUs

YpoBeHb 3HaHWH B 00beMe, TTPeBBIMIAIOIIEM MPOrPaMMY TTOTOTOBKH.
IIposieMOHCTPHPOBaHBI BCE OCHOBHEIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a/,auyl.
BrIrosiHeHBI Bee 3a/jaHuisA, B ITOJTHOM 00beMe Oe3 HefoueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKUI MO/X0/| K PeIlleHHI0 HeCTaH JapTHBIX 3a7au.

TpeBOCXOAHO

YpoBeHb 3HaHHUH B 06bEMe, COOTBETCTBYIOIEM ITPOrpaMMe TOTOTOBKH, 6e3
ommbok. [Tpo/IeMOHCTPUPOBAHBI BCE OCHOBHbIE YMEHHUSI, PeIlIeHbI BCE OCHOBHbIE
OT/IMYHO 3aJ]auM C OTZAeIbHbIMUA HECYI|eCTBEHHBIMU HEJOUETaMH, BLITOJHEHBI BCE 3a/IaHUS B
no/iHOM 06bemMe. [TpoIeMOHCTPUPOBAHbI HABLIKU TIPH PEIIIEHUH HeCTaH/[apTHBIX
3ajau 6e3 oImKrbOK 1 HeJJOUETOB.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOATOTOBKH.
[omy1ieHo HeCKOJIbKO HeCyIleCTBeHHBIX OMO0K. [Ipo/jeMOHCTPHPOBaHbI BCe
OuUeHb XOPOLLO OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHBIE 33/lauM. BEINO/THEHbI Bce 3a/jaHus, B
TMoTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMOHCTpUpOBaHbI 6a30Bble
HaBBIKW TIPH PellIeHNH CTaHJAPTHBIX 3a/1au 0e3 OIMO0K 1 HeJI0UeTOoB.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOArOTOBKH.
Homy1eHo HeCKOJIBKO HerpyObIx omboK. IIpo/ieMOHCTPHPOBaHbI BCE OCHOBHBIE
XOpOLIO yMeHwusi. PellieHbl Bce OCHOBHBIE 33lauM ¢ HerpyObiMU omnbKaMu. BrimonHeHb Bce
3a/laHuis1, B TIOIHOM 00BbeMe, HO HeKOTOpbIe ¢ HefjoueTaMu. [Ipo/jeMOHCTPUPOBAHEI
0a30Bble HaBLIKU TIPH PEIIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJ0UeTaMH.

MuHMManBHO JOMYCTUMBIN YPOBEHb 3HaHUM. [lomyIieHo MHOTO Herpy0bIxX
ombku. TIpoleMOHCTPUPOBaHBI OCHOBHBIE YMeHUs1. PellieHbI THIOBbIe 33/1auu C
YZI0B/IETBOPUTE/ILHO HerpyObIMU o1IMOKaMU. BbInoiHeHsI Bce 3a/laHUsl HO He B TIOIHOM 0ObeMe.
VmeeTcsi MUHUMAJTBHBI HAOOP HAaBBIKOB /IJIs PellleHHst CTaHJapTHBIX 3a7iad C
HEKOTOPBIMHU HeJJ0UeTaMHU.

Hey/IOB/IETBOPUTE/IBHO Y POBeHb 3HAHWI HIKe MUHHMMA/IbHBIX TpeboBaHuii. Vimenu mecto rpy6bie




OueHka Kpurtepuu oLieHUBaHUs

ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJau He MPO/|eMOHCTPHPOBAHbI OCHOBHbIE
ymenusi. Vimenu MecTo rpyOble olOKu. T1pu pelieHn CTaHAapTHBIX 3a/jau He
MPO/IEMOHCTPUPOBAHLI 0a30BbIe HABLIKU. IMenn MecTo rpyObie OIMOKH.

OTcyTCcTBHeE 3HaHMK TEOpeTHYeCcKoro MaTepuana. HeBo3MO)XXHOCTh OLIeHUTh
TIOTHOTY 3HAHUM BC/Ie/ICTBHE OTKa3a obyuarolrierocs ot otBeta. OTCyTCTBHE
MHHUMaJIbHBIX YMeHUM . HeBO3MOXKHOCTE OLeHUTh Ha/lMuue YMeHUN BC/ie/ICTBUE
TUIOXO oTKasa o0yyatoierocsi ot orseta. OTCyTCTBUE BJIa/|eHHs] MaTepHasoM.
HeB03MO>KHOCTB OLIeHUTh HalM4re HaBBIKOB BCJIE/ICTBHE OTKa3a 00yJaroIierocst ot

OTBeTa.

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. A6pukocoB Anekceli AnekceeBud. OCHOBBI TEOPHH MeTa/IoB : [yueb. mocobue] / [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. Cnatep k. Juanekrpuku. [TonynpoBogHuku. Metasuibl / tiep. ¢ anrJ. E. I'. Jlanac6epr [u ap.] ; o
pen. B. JI. bonu-bpyeBuua. - M. : Mup, 1969. - 647 c. : yepr. - 3.50., 5 3k3.

2. Kannysit [Ixo3e¢. Teopusi sHepreTrueckoii 30HHOW CTPYKTYPSI / riep. ¢ aHri. B. I1. IIIMpoKoBcKoro ;
nog, peA. [u ¢ npeaucn.] C. B. BoHcoBckoro. - M. : Mup, 19609. - 360 c. : ueprt. - 1.69., 8 3K3.

3. Jlanpgay JleB [aBugoBuu. Teopetuueckas ¢pusmka : yueb. mocobue Asisi CTyZeHTOB Gus3.
crnetyanbHocTel YH-TOB : B 10 T. T. 9. CraTtuctryeckas ¢usvka, 4. 2 : Teopusi KOHZeHCHPOBaHHOT O
cocrosinusi / E. M. JIudiw, JI. I1. TlutaeBckuii ; iox pea. JI. I1. TluraeBckoro. - N3a. 4-e, ctep. - M. :
@usmatinr, 2004. - 496 c. - ISBN 5-9221-0296-6 (. 9) : 298.54., 1 3K3.

ITporpammHoe obecrieueHue v IHTepHeT-peCypChl (B COOTBETCTBUH C CO/iepyKaHUeM IUCIUTTAHBI):
He UCTIO/b3yeTCs

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJieHHsl y4eOHbIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00pa3oBaTenbHON
MpPOrpaMMO#, OCHalljeHbl MYJbTUMeAUNHBIM 000pyZoBaHHeM (IIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpeacTBaMu  00yueHHsi, KOMITbIOTepaMH, CleLMaJu3UpOBaHHBIM  00Opy/AOBaHHEM: YueOHbIe
ayZUTOPUM [IIsl TIPOBe/IeHHsT YUeOHBbIX 3aHSITHM, MPeAyCMOTPEHHBIX 00pa3oBaTe/bHOM MPOrpaMMOM,
OCHAllleHbl MYJIbTUMeIUIHbIM 000pyZoBaHNeM (TIPOEKTOp, 3KpaH), TeXHUWYeCKUMH CpeJCTBaMH
o0OyueHUsl, KOMIbIOTepaMH, CrleLMaji3UupoBaHHbIM 000pyJ0BaHHEM: /s TPOBeJieHUs JeKIUi u
MPaKTHUEeCKUX 3aHATHH TpeOyeTcs: TUIoBoe 000py/j0BaHue JIeKLIMOHHOW ayAUTOpUM. [/ MoArOTOBKH
CaMOCTOSITE/TbHBIX KOHTPOJBHBIX PabOT Y [y WX TrpadHuueckoro MpeAcTaB/ieHus (ecid 3TO
HeoOXOZMMO), a Takke [yis PACIIMPeHUs] KOMMYHHKALIMOHHBIX BO3MOKHOCTEH CTy[€HTbI UMeEIOT
BO3MOXKHOCTh paboTaTh B KOMITBIOTEPHBIX KjJaccaX C COOTBETCTBYHOILIUM JIMLIEH3UOHHBIM



MIPOrpaMMHBLIM 00ecrieueHHeM M BbIXOZIoM B VIHTepHeT. [TomelljeHUs [jisi CAMOCTOSITe/TbHON pabOThI
00yuUaroIUXCss OCHAI[eHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TIOAK/IIOUEHHS K CeTU
VHTepHeT 1 0becrieueHsl JOCTYTIOM B 3/IEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTe/IbHY 0 CPeay.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanmsvMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ArTop(b1): [lTapoB Cepreii BsiuecsiaBoBuY, KaHAuAaT (GHU3UKO-MaTeMaTUUeCKUX HayK.
3aBenytomuii kageapoii: BuktopoB Muxaun EBrenbeBud, KaHAuaat GpyU3MKo-MaTeMaTUUeCKHX HayK.

[TporpamMma oziob6peHa Ha 3ace/jlaHUM MeToANuUeCKoi Komuccuu ot 12.02.2026, mpoTtokos Ne 5.
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