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Lenbio ocBoeH
CIICNHATICTa HAYYHO
obuenxerepnas
BBIPabATLIBAET CIICIH
BECHMA IUIOZOTBOPH]
MaTeMaTH4eckoe  Of
HjanpaBneHH;[, ycIenl
MCKATh HECTAHIAPTH]
MOOMIBHOCTH CIICI[H¢

1. HEJIM OCBOEHUS TUCIHIUITJIUHBI

v IUCIUIIAHEL «KBaHTOBast (usuka» sBiugercs obecHeueHne OymyImero
il pusnueckoif 6a3oil, Ha KOTOPOH B BEICLIEH TEXHUYECKOM INKOJIE CTPOHTCS
W CHelManbHas MNOATOTOBKAa. llociemoBaTeNbHOE — H3y4YeHwe bm3uku
(pudeckmit MeTON MBIIIIEHYS, YU3UIECKYIO UHTYHIIHIO, KOTOPBIE OKa3LIBAIOTCS]
PIMU A B IpyruxX HaykaxX. CIENUanuCTEl, MOMYYHBIINE IIKPOKOE (HH3HKO-
dpa3oBaHMe, MOTYT CAMOCTOSITENIBHO OCBAMBATE HOBBIE TEXHUUECKHE
HO paboTaTe B HHX, JETKO IEPEXOMMTH OT PeIleHHs OMHHX 3a4ad K IPYIUM,
I¢ M HETPAJUUHMOHHBIE MYTH, YTO OCOOEHHO BAKHO S NPOheCCHOHANBHOM
JIMCTOB B YCIIOBUSX YCKOPEHHOT'O Pa3BUTHUS TEXHUKH.

- 3ajgaun: ‘
TCOpETHHCCKAs [IOATOTOBKA B O0NMACTH (H3UKM, MO3BOJMOLAsS OyIymlHMM HHXEHepaM
| OPHEHTHPOBAaTLCH B IOTOKE Hay4YHOU W TEXHHYECKOM I/IH(I)OpMaI_;II/II/I U ofecreunBaoas 1M

BO3MOXHOCTE HC

(opmupoBanue
IIPUMEHUMOCTH

MaTeMaTHYeCKUX
BBIpabOTKa IIpHe

= e e W - e ey W =  OW

3. IIJIAHH

Iannpyemeie
pe3yiIpTaTaMu OCBOEH

CIICTHAJTU3HPYHOT
CTCIICHb OOCTOB(

IIOMOTAFOIIUX CTY
O3HAKOMJICHHE ¢
HAYaIbHBIX HAaBh)
Gusngeckux spie

Jucuuruna  «
Jucuunmmee! (MOIy I

10/Ib30BAHUA HOBBIX (PH3NYECKUX HPUHIIAIOB B T€X 0ONACTSX, B KOTOPBIX OHH
s

HAYYHOTO MEIIUICHHS, B WYACTHOCTH PABIJIBHOTO TOHUMAHHS I'PaHuI]
DA3NUYHBIX (DU3HYECKHUX IMOHSATHM, 3aKOHOB, TEOpHHA WU yMEHHMS OLEHHBATDH
PHOCTH PE3yJbTATOB, MONYYEHHBIX C ITOMOIUBK) OSKCHCPUMEHTAIBHBIX WJIH
METOJI0B UCCIIENOBAHNS,

MOB ¥ HABBIKOB PEIICHMN KOHKPETHBIX 3a/1a4 M3 pasHbIX oOnactelt (pusuxw,
ACHTaM B TaJlbHCHIIEM peIaTh WHKEHEPHLIE 3a144UH.

TYJCHTOB C COBPEMEHHOM HAay4YHOW ammapaTypoii M BbIpaGoTKa y HHX
KOB TIPOBENCHNUs OKCIEPUMEHTAILHEIX HAYYHBIX HCCIENOBAHMI PasJIMUHbIX
HUH U OLICHKHU IOTPEITHOCTEH H3MEPEHH.

2. MECTO JUCHUITJIUHBI B CTPYKTYPE OIIOII
CBaHTOBAs (H3UKA» OTHOCHTCA K OOS3aTENBHBIM [MCHMIUIAHAM O70Ka Bl
1) yaeOHOTO IIaHa.

PYEMBIE PE3YJIbTATBI OBYUYEHHUS IO JUCHUIINHE
PE3YNbTATEl OOY4YeHHS 110 OUCHUIUIMHE, COOTHECEHHELIE C IUIaHUPYEMBIMA
st OITOIT (kOMIETCHIMAMY ¥ HHIMKATOPAMH TOCTIKEHHS KOMIIETEHITNH)

@opMupyemble

HﬂaHpreMbIe PE3yNBTaThI 06yllCH[/]ﬂ N6 AUCLMITIUHE, B COOTBCTCTBHI/[ c Haumenosanue oueHouHoro

KOMMNETEHUHH N HWHJKKATOPOM JOCTHIKEHHMSA KOMNETEHLUN CpeacTBa
(kon, coaepkanue HBaukatop 10CTvhIEHMST KOMIESTEHINU Pe3yneTathl 06yueHHs 1O JUCUUILTHHE
KOMIIETEHIUK) (xon, cojiepikaHHe MHAMKATODA)
YK-1. Criocoben ¥K-1.1. 3naer npunummnst cGopa, 3HaeT: OTuéTH! 1o

OCYLUECTBAATL TOUCK,
KPHTHUECKUHA aHanu3 u
CHNTE3 HH(OpMaLIHK,
NMPHMEHATL CUCTEMHbIH
MOJAXOA ANS PELLEHUS
MOCTABIECHHBIX 33034

réopa n 0600WeHUs HHOpMAUUH,
K-1.2. ¥Ymeet cooTHOCHTD
A3HOPOHDBIE SBIEHUS U
ACTEMATUIUPOBATE X B paMKax
30paHHEBIX BUAOB
poeCcCHOHANBHOM NeATENBHOCTH,

®  mpuHuMnel c6opa, 0T6dpa 1
0606meHus MHPOpMaLK;
OCHOBHBIE (punocofckue
OOHATHA U TEOPHH, CBABAHHEIE C
OTNMCAaHUEM YCTpOHCTBA

OKpY)KaroUero Myupa, a,TaxKe

naGopatopHeIM paboTam.

KonTpossHEIE Bompock k
1a60paTopHEIM paboTam.

KoHTposeRbIe BOMPOCH K

K-1.3. Bnazeer HaBeikamu KX CBI3b C 3aKOHAMH U PEHTUHT-KOHTPOJTIO 1
1AY4YHOTO [MOMCKA U NIPAKTUUECKOU MIPUHLMIIAME Pa3BUTHS, TPOMEKYTOUHOMU
ROOTEI ¢ I/IH(I)OpMaL[I/IOHHLIMI/I CI)OpMyJ'II/IpyeMLIMI/I aTTeCTaluy.

CTOYHHUKAMU; METOJAMH MPUHSTHS
PLIEHUH.

06IECTBEHHO-TYMAHHUTAPHEIMH,
€CTECTBEHHBIMU 1
TEXHUYECKUMHU HayKaMHU.

Ymeer: i

®  COOTHOCHTDH PasHOPOJHBIE
SBJICHHS U CUCTEMATU3UPOBATh
UX B paMKax u30paHHEIX BUIOB
npoecCHOHANBHON
JCATENBHOCTH,




e (opmyinupoBaTh
AJIbTCPHATUBHLIC TIOAXOABI K
PELICHMIO 3a0a4Y B paMKax
BEIOPAHHEIX BUAOB
npo(eccuoHanbHOM
JEATENBHOCTH, B TOM HIC/IE HA
ocHoBe 0600ILeHHS 34KOHOB U
METOJIOB Pa3IMYHLIX HayK,
PE3yNBTATOB U3
UH(OpMalIHOHHBIX ]/ICTO‘{HPII(OB

Bnaneer:

®  HaBBIKAMH HAYYHOrO noncxa u
MPaKTH4ECKOH paboThi ¢
UH(OPMALUOHHEIMU
HCTOYHUKAMUY;

OIIK-1. Cnoco6en
MPUMEHATE
(yHaaMeHTANbHBIC
3HaHUs, MOJIYYEHHbIC B
0fnactu MaTeMaTueCKUX
n (Hnn) CCTECTBEHHBIX
HAYX, ¥ UCITOJIB30BATE MX
podeccroHanbHoM

[ld‘}]TeJ'leOCTH

OIIK-1.1. 3naeT npUHIUIEL
ICTONTE30BaNNS QyHIaMEHTATBHBIX
SHARKHN, MONYUYEHHBIX B 001aCTH
MATEMATUYECKHUX U (UIK)
ECTECTBEHHEIX HAYK.

JTK-1.2. YMeeT Uenons30BaTh
Da30Bble 3HAHUS U3 06nacTu
MATEMATUYECKHX H (M)
PCTECTBEHHBIX HayK B
1podieccHOHANBHOYN ACATENBEHOCTH.
(OTTK-1.3. Bnageer naBeikamMu
16100pa METOJIOB PEIICHMS 33139
TPOPECCHOHANLHON NEATENLHOCTH
Ha OCHOBE TEOPETUYECKHUX 3HAHMH,

®  METOJaMH NPHMHSITHS pemerm

3Haer: i

e  (yHIaMEHTAIBHBIE 3aKOHBI
MPUPOALI U OCHOBHHq
(u3nuecKue 3aKOHbI B 0GnacTH
KBaHTOBOH, aTOMHOM U faepHOK
(076370978 ;

VYmeer: :

®  NPUMCHATH (PU3HIECKIME 3aKOHEI
[J1s PeLIeHus l'lpaI(TI/I'-ICCKI/IX
3anad.

Buaneer:

®  HaBBIKAMHU HpaKTH'{ecKOFO
IPUMEHEHUS 3aKOHOB (UBHKHN.

OT4éTHI 1O
mabopaTopHEIM paboTam.

KoHTpo/bHbIE BOMPOCH! K
nabopaTopHBIM pabGoTaM.

KontposneHble BONIPOCH K
PEHTHHT-KOHTPOJIO W
[IPOMEXKYTOHHON
arTecTaLuu.

TpymoeMKoCTb Ji

4. OFBEM U CTPYKTYPA JUCIUIIJTUHBI

WCLUIUTHHBL COCTABIIACT 4 3aUETHBIX €IAHUILIBL, 144 Jaca.
TemaTHYecKHi LJ1aH

dhopma o0yueHHss — ouHAs

Konrakthaa pabota ofyuaoumxes DopMsl TekyIero
[} C MenaroruyeCcKnm pE!GO"I HHKOM E‘E KoHTpons
? - = yCrneBaeMocTH, Gopma
O (1) u e &= B
= = & = w NIPOMEIKYTOYHOU
Moo HaumenoBaHue Tem 1/i/1H pasaenos/Tem E 5 & = e v 2 E E E p YT
o 51 = 23 (=9 z 28 ZEg aTrecrauuuy
nin LHCLIATHHEI = = = 2 E EE| =22 E Eg
o 2 g EE == EE5 2= (no cemectpam)
=S = £ 3 =8 | BE g S
& ¥ o " g = & E g «
T =3 5| a gl U
= = =
] Ksantosas npupong U3yueHus 3 1-4 4 6 8 - 20
2 DNEMEHTLI KBAHTOROW MeXaHukun W | 3 5-12 | 8 8 4 - 20 PeATHHI-KOHTPOIb
ATOMHOI (hr3HKH Nel
3 OneMeHTbl HU3HKH BEpAOro Tena 3 13-16 | 4 - 6 - 18 PEATHUHT-KOHTPONbL
Ne2
4 DNEMEHTEI dusyru anpa u|3 17-18 | 2 - - - 5 PEATHHI-KOHTPOJIb
3JIEMEHTAPHBIX YacTnIl Ne3
Beero 3a 3 cemecrtp: - - 18 18 18 - 63 JK3aMeH (27 u)
Hanugue B auctmminne KIT/KP - - - - - - - -
MTtoro no nucuunmninge - - 18 18 18 - 63 9k3aMeH (27 u)

Pazjien 1. Ksa

Tema 1. Teriopoe usnyuenue.

; Coneprxanne T
3akon Credana-bo

AOCOIIFOTHO YePHOTO

HHaHKa 0 KBAHTOBOM

Conepmaﬂne JEeKOHOHHBIX 3aHSITHII 110 [[I/IC].IPIH.HPIHG
HTOBASI IPUPOAA U3JIyYeHUS]

eMbl: PaBHOBecHOe m3myudenue. AGCOIOTHO depHOe Teno. 3akon Kupxroda.
bIMaHd. 3akoH Buna., PacrpeneineHue sHepruM B CIEKTpe H3ITyUEHHS
tena. Popmyna Paned - [xuaca. «Ynerpaduonerosas karacTpoday. ['nmoresa
xapakrepe usayuenus. Qopmyna [lnanka.




Tema 2. Kant
Conepxanne
DHeprus, uMIIyLe,
ﬂaBneHHe cBera. I
Pa3zpesn 2. Dae
Tema 1. Ctpoe
Conepxanue
Mozens atoma Pesej
atoma Bopa. OmsiT @
Tema 2. Dneme
Conepxxanue T
¢CBOHCTB  MHKpOUACT
HeollpeaeeHHOCTeH
ypasHeHue [llpenun
ypasrenus llpenun
IIOTEHIHANBHEIH Gapi
! Tema 3. Cospe
Conepxanue
6p6HTa,nI)Hoe U Ma
pOUTANTBHBIN MOMeEl
TepHa U |'epnaxa.
MOMEHT 3IEKTPOHA.
NEKTPOHOB B ATOME
Tema 4. OcHog
Conepxanue
Koaddurmenter i
Paszpen 3. Dae
Tema 1. Teopw
Conepxanue T
KBAHTOBEIX CTATHCT
TEMI0eMKOCTH. 3aK0}
TEOPHUST TETUIOEMKOCT
SHEPIHsIM. DJIEKTPOH,
Tema 2. 3onHa
Conepxanne
Huonextpuku.  Cob¢
HOJIyIIPOBOAHUKOB.

[oTynpoBoAHAKOBEI¢

Paznen 4. Jie

Tema 1 Atomnu

Conepxanne
HYKIIOHOB ¥ snep. U
CBSI3U B sjpe.

peakiiny,

Paznen 1. Kga
Tema 1. Terto
Cogmepxanue 1
Tema 2. Kpaur

Cp
HeycroiuusocTs 1311
UIEMEHTAPHBIX YACTH

0Basd IPUPOJA CBeTA.
remMbl: Bremnu#t doroaddexr. OcHOBHBIE 3aKoHLI (oroaddexra. DoTOHBL
Macca poToHa. YpaBHeHHe DHHIITEHHA I (bOToa(b(beKIa Omnsrter JleGenena.

bext Kommrona,

MEHTHI KBAHTOBOH MEXAHMKH M ATOMHOI q)I/BI/IKI/I

e atoma. Teopus bopa. |

remer: OmbiT Peseppopia Mo paccesHUIO 0 — YACTHMI[ BENIECTBOM. SepHas
ypopna. JlnHeHuaTslil ciekTp aToMa BOZOPOAA. Teopm{ BOJOPOAOTIOZOOHOTO

panka u ['epua.

HTbl KBAHTOBOM MEXAaHHKH,

embl: ['mnore3a ne bpoitms. SKCHepI/IMeHTaIILHoe IIOATBEPKIECHUE BOJTHOBBIX
ull, ['paHMIBEl TNPUMEHHMOCTH KIACCHYECKOM | MeXaHHKH. COOTHOIICHHE
[enisentepra. Bonnopas (yHKuMs ®u ee craTHcTHuYecKHil cMbici. Ofrmee
repa. Ypasuenue Ilpennmurepa st CralMOHapHBEIX COCTOSHHH, Penrerue
'epa U1 YaCTHIBl B «IOTCHIMANLHOU sMey. [TpOXoKeHre YacTUIBI CKBO3b

hep. Tynuensubiil 3Qpdexr. JInaenpiil rapMOHHYIECKH OCIIMIIISTOP.

MCHHBIEC MPEACTABICHUA O CTPOCHUHM aTOMOB.

rembl: YpasaeHue [Ulpenunrepa s Bonopozloﬂoz[o6Horo atroma. [maBHOE,

"HUTHOE KBAHTOBBIE uuciia. CoexTp aroma Bouopona [TpaBuno otbopa.
IT IMITYJ1bCa 31eKTpoHa. OpOUTanbHEIN MATHUTHBIA MOMEHT 31eKTpoHa. OIBIT
Coue a3nexkrpona. CouHOBOE KBaHTOBOe 4rcno. COOGCTBEHHBIM MArHHTHBIN
MarnvuTHoe CcrIMHOBOE KBaHTOBOC 4ucio. lpumimn Ilaymm. PacmpenencHue

10 COCTOSHUSM. HepI/IOZ[I/I‘-IeCKaH CHUCTEMA JJICMEHTOB Me}meneeBa.

Bl (DU3WKH JTa3epOB.

TeMel: Tloromenne, CHOHTAHHOE W WHIYLHPOBAHHOE
imretina. ONTHYECKHE KBAHTOBBIE TeHEPATOPEL

MeHTBI (PpU3HKH TBEPAOrOo TeJia

51 TETIJIOEMKOCTH M 3JIEKTPOIIPOBOAHOCTH TBEPBIX: TEJL.
embl: [IpuHnuin ToxeCTBEHHOCTH YacTHIl. bos3ousl u depmuoHbL [ToHATHE O
ikax  bose — Oiimmredina 1 ®epmu — [upaka. Kiacchueckas Teopus
1 [rononra u Iltu. KeanToBas Teopust Temioemxoctn Diinmreiina, Kpanroas
u Ilebas. ononrl. Pacmpenencrue 2JIeKTPOHOB IPOBOJIMMOCTH B METAILIE 110
1bIi ra3. Jueprus @epmu. Yposens Oepmu. CBEPXIIPOBOJIAMOCTb.

1 TEOPHUS TBEPABIX TEIL.

U3JIYUCHHE CBECTA.

TEMBIL: :‘)HepFCTI/IquKI/IC 30HBI B KpHCTaAJIax. MeTaJ'[J'IBI, NOJYTIPOBOOHUKHA Y

TBCHHAA - MPOBOJMMOCTb IOJYIPOBOJHMKOB. IIpEMecHas IPOBOAUMOCT
KoHTakT NBYX TONYIPOBOJHUKOB DA3NMYHBIX THUMOB (P-n - IEpexox).
> IUOJBL. JIeHCTBHE CBETA HA MONYNPOBOAHUAKY, |

MEHTBI QU3HKH SAPA ¥ 3J1eMEHTAPHBIX YACTHI]

D€ AApo. DIIeMEeHTapHbIE YaCTHIILL.

rembr: CocTas saapa: IPOTOHEI W HEUTPOHBI. (OCHOBHBIE XapaKTEPUCTHKH
sotonbsl. Mojenu sinep. Ilonartue o snepuex cunax. Jedext mMace W sHEprus
CHHAS OHEPIWs HYKIOHOB M €€ 3aBUCHUMOCTh OT MACCOBOIO dYHCIA.
(CJIBIX SIEP 110 OTHOLICHUIO K HEKOTOPHIM TUIAM pacmana. Kiaccudukarms
1. Bsaumornpespamenus aieMeHTapHbIX YacTHIl. Paln0akTHBHOCTS. SIiepHble

Conepxanue IPaAKTHYECKHUX 3AHATHIA 110 AHCUHUIINHE

HTOBAA IPHPOAA H3JTyYEHHs

BOE H3JIydeHUE,

PAKTHYECKMX 3aHATUH: IPAKTHUECKOE 3aHATHE | <<Tenn030e U3ITyUECHHEY.
hBas IPHPOJA CBETA.




1 Coneprkanue I
ﬂlpaKTquCKoe 3aHsTY
Pazgeun 2. Dne
Tema 1. Crpoe
Conepixanme 1
bopay.
Tema 2. Sneme
Conepaxanue
MUKPOUACTULI»; TPaK
Tema 3. Cospe
Conepxanue 1
Pazpen 3. Dne
Tema 1. Teopn
Cozepxanne
TBepabx Tel. DOHO
'jBepmaIx TEID.

Paznen 1. Ksa
Tema 1. Terno
Conepxanue J
Cre(pana - BoasnmMan
Tema 2. Ksant
Conepxanue
(I%OTOB(I)@)CKTB. U BaKy
Pazpen 2. Duen
Tema 1. Crpoet
Coneprxanue
NoTeHIHaNa BO30YIK]]
HBITY9EHHS aTOMAPHO
Paznesn 3. Dnes
Tema 2. 3oHHa
Cognepxanue I
3aBHCHMOCTH COTIPOT
aMIICPHEIX  XapaKTep
«V3yuenne BoJIBTAM
«M3ydeHue cBOMCTB 9
' Pasge 4. Durey
Tema 1 AromHc
Cognepxanue af
— Mronnepay.

S. OHEHOYHBLIE
ITPOMEXYTOY
N YYEBHO-MET

S.1. Texymmii K

; 1) Temmepatypa

2 pasa, TO SHEpreTHYe(

IPaKTUICCKHX 3aHATHH: NpakTuyeckoe 3aHaThe 2 «PoToHbl JlaBlIeHNE CRETaY;
1e 3 «Dotoopdexr. Ddhpexr Komrrronay. ‘

MEHThI KBAHTOBOW MEXAHMKH H ATOMHOM (DH3HKH

e atoMa. Teopust Bopa.

[PAKTHYCCKUX 3aHSITHH: IIPAKTHYECCKOE 3aHATHC 4 IKAToM BOJOpoOJa 1Mo TCOpUH

HThl KBAHTOBOU MEXaHUKHU.

NPaKTHYECKUX 3aHATHU: IMPAKTHUECKOE 3aHITHE 5 «BOJMHOBEIE CBOMCTBA
rnaeckoe sansaTue 6 «Ypasnenue llpeaunrepay.

MEHHBIC [IPEACTABIICHUSA O CTPOSHHUH aTOMOB. ‘

PAKTHYECKUX 3aHATHH: IpaKkTUdecKoe 3aHsTHe 7 «CTpoeHHe aToMay.

MeHTbI (U3MKHU TBEPAOro Teaa

sl TEIUIOEMKOCTH ¥ 9JIEKTPOIPOBOIXHOCTH TBEPBIX! TE.

MPaKTHYECKUX 3aHITHH: IpakThudeckoe 3aHstHe 8 «TeruroBble cBOWCTBA
HBD); TIPAKTHYECKOE 3aHiATHe 9 «OJIEKTPHYECKUE W MArHUTHBIE CBOHCTBA

Conep:kanne 1a60paTOPHBIX 3AHATHIA 10 JHCHHILIHHE

HTOBASI IPHPOA U3TYYeHUS

BOE H3JIYYCHYE.

abopaTopHbIX 3aHATHH: JabopaTopHas paGota 1 («ONpenencHye moCTOSHHOM

for.
DBds IIpUpoOaa CBeTa.

1a00paTopHEIX 3aHATHI: mabopaTopHas pa60Té 2 «lM3yueHnwe BHEIIHETO
MHBIX (HOTOIIICMEHTOBY; laboparopHas padota 3 «DddexT Kommronay.

1ICHTHI KBAHTOBOI MEXaHMKH M ATOMHOM (QM3HKH

ue aroma. Teopust bopa.

AOOPATOPHBIX 3aHsTHIE: MabopatopHas paGoTa 4 «Onpenenenne pe3oHaHCHOTO
eHUs atoMa metofoM ®panxa — I'epua»; nabopatopras pabota 5 «CrexTp
ro BOZOPOaaX.

MEHTEI (PM3MKHK TBEPAOro TeJia

[ TEOPUS TBEPJIBIX TEJL.

Ab0paTOPHBIX 3aHATHH: nabopaTopHas pabota 6 «M3ydeHue TeMmepaTypHOi

WBIICHHS TIOJIyIIPOBOJHUKOBY; JlaboparopHas pdbora 7 «M3ydeHHe BOJIBT-
MCTHK TEPMOYYBCTBHTEIBHBIX CONPOTHBICHHIM»; naGoparopHas pabora 8
[EPHBIX XapaKTEPUCTUK (OTOCONPOTUBNEHMS); NabopaTopHas paboTa 9
IIEKTPOHHO-BIPOYHOTO TTEPEXOIAN.

IEHTRI GH3NKH SAPA M JIEMEHTAPHBIX YaCTHI

€ SIpo. DIIEMEHTAPHBIC YaCTHITBL

DOPATOPHBIX 3aHSTHIL: aGopatopuas paboTa 10 <<I/I3yquHe cuerynka ['efirepa

CPEJACTBA JIUIA TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
HOM ATTECTAITUH 1O UTOI'AM OCBOEHUS AACTTUAILTAHBI
OJMYECKOE OBECIIEYEHUE CAMOCTOSATEJLHOU PABOTBI
CTYJAEHTOB

OHTPOJIL yCIIEBAEMOCTH

[IprmepHbIii DepeueHb BOIPOCOB K pel THHr-KOHTPOo.TI0 Nel

abcomorHo wepnoro Tena T = 6000 K. Eciu Temmeparypy Tena YMEHBIIUTH B
tKast CBETHMOCTB aOCOIIOTHO YEPHOTo Tejia




]D YMEHBIIUTCS B 4 pasa; 2) yeemuutes B 16 pas; 3) ysenuuuted B 2 pasa; 4) YMEHBIIUTCS B 16 pas.
2) Ecit [UtHHA| BOJHBL, COOTBETCTBYIONIAs MAKCUMYMY HM3/TYUCHHS YMEHBIIUIACH B 4 pasa, To
TemiepaTypa abCoNTHO YEPHOTO Tela
1) ysesmummach B 2 pasa: 2) ymeHslumnach B 4 pasa; 3) YBEIHYMIACEH B 4 pa3a; 4) YMEHBIIIHIACH B 2
paza.
3) Ecim 3auepHeHHYIO IINIACTHHKY, HA KOTOPYIO IaJaeT CBET, 3aMEHUTH Ha 3EPKaNbHYIO TOH
JKE€ TITIOIAH, TO CBETOBOE JABICHIE
1) ocrarercs Hen3sMEHHEIM; 2) YMEHBUIATCA B 2 pasa; 3) yBEIHIHTCS B 2 pasa.
1 4) DNEKTPOH B|aTOMe NEPEXONHUT M3 BO3OYMKIEHHOIO COCTOSHUS C 9HEprueil £ B OCHOBHOE
cocTosHuE ¢ sHeprueit Ko. [1pu stom nenyckaerca Gporon. Macca uenyiiieHsoro $poToHa paBHa
E-E  E<tE  E-E  E-L  E+E
h ¢ s d 53 ko4 ke ;5 oo
5) Yacrora najaromero Ha (OTO3IEMEHT H3IYYeHMS YMEHBIIAECTCS BABOE. BO CKOIBKO pa3
HYIKHO H3MEHHTE 3a[€PIKHBAIOIIEE HANPMKEHWE, eciid pa0oToM BEIXOfA 3IEKTPOHA M3 MaTepHala
(poTosnemenTta MOXKHO MpeHeOpeUs?

I) yBemuuuts B 2 pasg; 2) yMEHBIIUTS B 2 pa3a; 3) YBEIHUYHTH B V2 pas; 4) yMEHLIIATE B V2 pas;
S)ocTaBuTh Oe3 U3MeHeHUH.

6) [lpu 3amene 0MHOTO MeTaia IPYIUM JTHHA BOJHEL COOTBETCTBYIOIAA KPACHOU I'paHWMIle
(orosdpexra, ymensimaerca. PabGora Beixoma mis BTOPOTO METa/Uld II0 CPABHEHHUIO C PaboTOM
BBIXO/1a JIIS 11€PBOTO 3
IE, YBEJIMYHIIACH; 2) YMEHBIIAIACE; 3) He H3MEHIIIACK.

| 7) Omsrrel CrosieToBa 10 HCCIEA0BAHUIO B3AUMOIEHCTBIS M3y UeHIS ¢ METATIAMHE:

1) mosBonmMNIA OIpPENENMT pa3Mephl sapa; 2) HOATBEPIIIIH KBAHTOBYIO IIPHPOJY H3IydeHHUs; 3)
IIOATBEPIAIY HAJIMYKHE BOJHOBBIX CBOHCIB Yy 3JIEKTPOHOB; 4) IOATBEP/IMIM THIIOTESY O JUCKPETHOM
CHEKTPE SHEPTHH IEKTPOHOB B ATOMAX.

8) B adpexre Kpmurona dporon
1) BbibuBaeT 51eKTPOH ¢ IOBEPXHOCTH BEINECTBA; 2) IHepefacT BIIEKTPOHY YacTh SHEPTHH IPH
YHPYTOM CTOJIKHOBEHHH; 3) IIePEaeT SIeKTPOHY YaCTh SHEPIHH IIPH HEYIPYTOM CTOJIKHOBEHHH.

. 9) Omnbrrer @panka u lepria MO HCCIIENOBAHMIO 3MEKTPHUECKOTO Paspsiia B apax pTyTu:

1) mo3BONMIIM ONpenEuTE pasMepk! Aapa; 2) NOATBEPIMIIA KBAHTOBYIO TPHPOAY H3IYYeHHs; 3)
TIOATBEPIHIIN HAIHIHE BOJHOBBIX CBOHMCTB Y SMEKTPOHOB; 4) HOZ[TBep,Z[I/IHI/I THIIOTE3Y O AUCKPETHOM
CIIEKTPE YHEPTUHU DIIEKTPOHOB B ATOMAX.

' 10) Hapucyite |cTammonapHbie opGHTHI aTOMa BOJOPOAA COLIACHO MOZIE/H bopa. YcrosHO
n300pasuTe mepexosl AMEKTPOHA ¢ OJHOM CTalMOHAPHON OPGHTH! Ha APYTYIO, CONPOBOMKIAIOIINECS
M3JYICHHEM KBAHTA JHEPTUH, B yisTpadHONeToBON 06/1acTH CIIEKTPa 9T IIEPEXOBI JAIOT CEPHIO
Jlpitvara, B BunuMOl — cepuio Banemepa, B mE(pakpacHOd — ceputo Ilamena.Kakoii mepexon
COOTBETCTBYET HanOoJIbIIeN YaCTOTE KBAHTA B BUAUMOM 06J1aCTH cneKTpa?

3 IIpumepHbIii epedeHs BOIPOCOB K PeHTHHI-KOHTPO/II0 Ne2

1) Craumonapusiv ypasaeruem IlIpenunrepa 1is aleKTpoHa B BOJIOPOAOIIONOOHOM aToMe
ABJISIETCS YpaBHEHHE

b2 2
% PV i n? dmeg v
1ydx h ; 2) ;
2.2
2 AIm mao 0 X il
» W+ﬁ—2 Eq_z Vo V2\|/+2—21E\|/:0
3) ) h
2) Ecnn y ~ ynKIMS MMeeT BUA, yKA3aHHLIA Ha PHCYHKE, TO BEPOATHOCTE OOHAPYKHTH
# L
— <X < —

3JICKTPOH Ha YYacTKe 6 2 paBHA




1

e

3
=3
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0

1>%;2)%;3)%:

3) B kakom ciy
1) 27eKTpOH B IOTEHL|
BoJOpoaa; 4) cBoOOIH
4)MaxcumabH(

£
3

1) 2)2h;3)3k ;4
5) Ckonbko pa3s

47
1) 15;2) 48; 3) 32; 4)
| 6) Onpenenuts
Cj‘IOC pacmooxeHs! 7
1) Cl; 2) Ge; 3) Br; 4)
. 7) Cpena Ha3wIB
1) HOMHOCTEIO TOTIION
HT:e usjydenue; 3) ycr
. 8) Cucrema Hak
1) cosnare wHBEpCHY
dboToHOB; 3) oGecmeun
. 9) Pacemorpum
smeprusmu F1 u Eo,
HACEJICHHOCTBIO, CCIIH
1) paBHO 4nCITy atomq
- 10) ITpuaaun 11
1) nmma BcexX TOIMKIIE

TOXJICCTBEHHBIX 0030}

1) Jns nyxnono;

1) mporon oGnanaet
HYKJIOHOB IIPaKTHYECK
2) Yem MeHbIe

IBI 3JIEKTPOH.
)€ 3HAYCHUE TPOEKIMH MOMEHTA HMITYJIbCA 3JIEKTPOHA
COCTOSHHMH, Ha HAIIPABICHUAES BHELIHETO MATHUTHOTO MOJIS PABHO

N
japsIoM, paBHBIM €

L

4)%.

1a€ SHEPreTHYECKUH CIEKTP SIIEKTPOHA CIUIOIIHOM?
uanbHo# sive mupuroi 10719 m; 2) snexTpon B aToMe; 3)

L

DIICKTPOH B MOJICKYJIE

Haxopgsamerocs B f-

yah
MTHYHBLIX COCTOSIHUN MOKeT HMETHE .'DJIGI(TIJOH C I''TABHBLIM KBAHTOBBIM YHCJIOM 11

54.
aToOM, Y KOTOPOT0 B OCHOBHOM COCTOSHMH 3amonHeHs! K, L, M — cior u B N —
SIIEKTPOHORB. ‘

Ti.

NCTCA aKTUBHOH, CIM OHa ;

lIACT MAJaroMee Ha HEC U3JyUeHHUE; 2) MOJHOCTBIO PACCEMBACT MAJIAtoIee Ha
UTMBACT NaJalollee Ha Hee U3jIydeHue.

YKH JIa3epa [03BOJISET

10 HACENEHHOCTh B AaKTUBHOM Cpeie; 2) BBI3BATh BBIHYKICHHOE H3NyYEHHE
Th BBICOKYIO KOTE€PEHTHOCTb JIA3EPHOIO U3JIyYEHHU.

ABa KBAHTOBBIX COCTOSIHUS, B KOTOPBIX HAXOANTCS CHCTEMa aTOMOB, C
mpudeM £y >k Cucrema Oyner HaXOMHUTHCS |B COCTOSHHH C HHBEPCHOM
YHUCII0 aTOMOB N| ¢ 3Hepruei £ 6yaer
B N2 ¢ sHeprueit Ey; 2) Menbiite, ueM Na; 3) Goblie, yem No.
1yJIN CIIPABEIINB
>CTBEHHBIX YA4CTHI KBaHTOBOMEXAHHYECKOM CHCTEMBL
10B; 3) JULS CHCTEMBI TOXK/IECTBEHHBIX (hePMUOHOB:

2) nas  CUCTEMEI

[IpumepHbIi NepedeHs BOMPOCOB K PeTHHT-KOBTPo0 Ne3
B BESPHBIMHE ABJIAIOTCS CIEAYIOUINE YTBEPKIECHHUS

; 2) ClIMH HeWTpOHA MCHBIIE CHMHA IPOTOHA, 3) MAcChl
W OJMHAKOBEIL.
SHEPIUsl CBA3H SII[Pa, TEM

1) Oonblie y Hero ged)

KT Macc; 2) MEHbUIYIO paboTy HyXHO COBEPIIUTH, YTOOK PA3IENHTh 3TO SIPO

Hd OTHENBHEIE HYKIOHEL 3) GOIbIe SHEPTUU BBINEIUTCA IPU PACIaN¢ HTOro sApa Ha OTHEIbHBIE

HYKJIOHBI, 4) MeHbI
TEPMOSAEPHOrO CUHTE

2e
mensiercst; 4) sapsi s

g

3) Ilpu o-pacnay
1) 3apsn sipa He U3Me

€ Cro DBHEPrus IOKOS; 5) MeHbLIEe OSHEPrHy BLUICIUTCH B PEAKIMU
3d 3TOr'O s1pa ¢ APYTUME AApaMu.

e

HUTCA, Macca Apa YMEHbIIaeTcd Ha 4 a.e.M.; 2) 3apsia sjipa YMeHbIIaeTcsa Ha

» Macca sapa yMeHplIaeTcd Ha 4 a.e.M.; 3) 3apsaj sapa yMEHBINASTCS Ha 2e, Macca gapa He

D YMCHBINIACTCA Ha 46, Macca A1pa YMCHBIIIACTCS Ha 2 a.eM.




4) Kaxast o
ABHBI JIBYM TIEPHO]]
) 50%; 2) 67%; 3) 33
5) CKolbKO 0~

— D

DATMOaKTUBHBIX aTOMOB OCTAHETCS HE pacnaBmeIic;I qepe3 HHTCpBAJI BPCMCHU,

aM momypacnaaa?
%; 4) 75%; 5) 25%.

u - pacraiop JOMMKHO IPOU3OHTH, YTOGH HECTAGHMIBHBIN H3OTON aMepPHIUHS

241 ) 209 .
5 IpeBpaTuiICs B cTabUIIBHBIN M30TON BUCMyTa 837" 7
1D8amdp;2)9au3B;3)60usSP;4)7aulp.
4N 4 He) 1

6) Slapo azora| 7 saxsatmwio & -yactuiny ‘2 4 HCIYCTHJIO NPOTOH. SIpo Kakoro

3jIEMeHTa 06pazoBaach?
17 17 16 16 17
1 9F;2) 80;3) 9F;4) 80;5) i
op 2 | 10

7) Anpo Gepunius 4 é’, IOITIOTHB AeHTpor |~ | mpeBparmaeTcs B SApo Gopa ° ~ . Kaxas

YACTHUIIA [IPU 3TOM BEIOpachBacTcs?

—_—

p;2)n;3) & 4) €]

8) Peakius H
CIIHHOBOI'0 MOMEHT
3aKOHOM COXPaHeH

O —

10) M3 npusene
0

5.2. IlpomeskyT

1) Tenmosoe 13
2) AOGComrOTHO
3) Pacnpenenen
Yunerpauoneropas K
. 4) Ksaxrosas ri
5) Baemmnuii ¢a
6) Oddexr Kom
7) Monens atow
- 8) T'mnmotesa
MHKDPOYACTHUII.
9) CootHoIIeHH
10) Bonnogas ¢y
11) Hecrarmonap
12) Crarmonapuc
13) YacTuna B 1o
14) Ilpoxoxaenn
. 15) KBaHTOBBIM 1
' 16) YpasueHnue |
MATHUTHOE KBAHTOBBI
- 17) Ksautosanue
oT6opa.
- 18) Opburanpuer
. 19) CobcTBeHHE
MATHUTHBIH MOMEHT
IlItepHa u I'eprnaxa.

e +V,+v

; 5) ucryckaercs 7 -KBaHT.

# He MOXKET HJITH H3-3a HAPYIICHHs 3aKOHA COXPAHEHHS
|
a HMITYJbCa; 2) JIEITOHHOTO 3apsifa; 3) aJIeKTPHYECKOTO 3apsia.

{5 SIIEKTPUUECKOTO 3apsiia 3alpeleHa PeaKIus
U —e +v,+v

VvV -
I

HHBIX CXEM BBaHMOHpeBpaHICHI/Iﬁ qJaCTUIl aHHUTHAJIANHA COOTBETCTBYET

}_>n+e_+Ve;3)]{0_>7;++7[*;4)e++e_3—>)/+7

A,.z)n-#ﬁ—)e'+17€_3)n+ve—>p+e+ n—>p+u

OYHAS ATTECTAMS 110 ATOTAM OCBOCHHS JTUCIUILIMHEI — SK3AMEH.
IIpumepHbIii NepedeHb BOUPOCOB

TyueHue. PaBHOBECHOE H3mydeHre. XapaKTePUCTHKH TETJIOBOTO M3JIydeHHs.
teproe Teno. 3akoH Kupxroga. 3axon Credana-Bonbumana 1 3axod Buna.

e DHEPruy B CIEKTpe abCOOTHO YepHoro Tena. Dopmyrna Pamed-JxuHCA.
aracTpoda.

noresa 1 popmyna [Inanka

TOANIEKTPUIECKH 3 (EKT 1 ero 3akoHEL. POTOHEL
[ITOHA U €r0 TEOPHUSL.

a Pesepdopua. Iloctyiater Bopa. Atom Bomopona.

¢ bpo#ng. OkcnepuMeHTanbHOEe OATBEPHKECHUE BOJHOBBIX CBOMCTB
€ HEeOIIPEdEIEHHOCTEH.

HKIIVS, € CBOMCTBA M CTATUCTHUYECKUN CMBICIIL.

Hoe ypasHenue [lIpeaunrepa.

»e ypaBHeHue llIpenunrepa.

TEHLUATBHON sIMe.

€ YaCTHIILI Yepe3 IIOTCHLIUANBHEINR 6aprep.

APMOHUYECKUH OCLUIIIATOP.

llpenunurepa Amd JMEKTPOHA B aTOME BOAOpona. |JaBHOE, OpOHTANILHOE U
> JHCIIa.

SHEPIUM JNMEKTPOHA B aToMe Boxopona. Crnextp aroMa Bojopoxa. [IpaBuito

i ¥ MarHATHBIA MOMEHT JIEKTPOHA.
1 MEXaHWYeCKMA MOMEHT WMIIyJbca onekrpoHa (cnuH). CHHHOBBIM
anekTpora. CIMHOBOE M MAarHUTHOE CHHUHOBOE KBAHTOBHIE umclia. OTBIT



20) TlpuHnwr 3a
21) lornomenue
22) Jazeper [1p:
23) Kiraccuyecks:
24) KgaaToBas Ti

25) Teopust Temn
26) bo3oHbl U ()

Jupaxa.

27) DHepreruyed

28) Pacnipenener
METAJUIBL, IOMYITPOBO

31) P-nnepexox

32) Xapaxrepuct
33) 3axkonbl paay
34) Slnepupie pe

JAeneHus.

1 35) Peaxrust cun

36) Buae! B3aum

npera [aynn. Ileproamaeckas cuctema aneMenTos MeHzeneesa.

>, CIIOHTAHHOE ¥ HHIYLUPOBaHHOe u3nydenne. Kosdunuenrsr DitHmreiina,
THIWI JeHCTBHS Ta3epoB.

11 TCOPUA TEIIOEMKOCTH. 3akoH Jronoura u [Itu.

COPHUS TEINIOEMKOCTH DHHIITENHA.

oeMKocTH [lebasi. DOHOHEL.

epmMuoHEL [loHdTHe 0 KBaHTOBBIX CraTHcTHKax Bose-DitnmTeiina u Oepmu-

KH€ 30HBI B KpUCTaL1aX.
HC 3JIEKTPOHOB II0 SHEPTECTUYECKHUM 30HAM, KJIaGCI/I(bHKElHI/IH TBEPILIX TCJI HA

JTHAKH U IVSJIEKTPUKH.
29) Cobcreennas
30) DaexTponpot
METAIIOB U ITOJTYIPOE

U NIPUMECHAS MTPOBOJUMOCTH IIOIYIPOBOIHUKOB.,

BOMHOCTL  TBEPIBIX Tell. TemmepaTypHas 3aBHCHMOCTL SJIEKTPOIPOBOJHOCTH
OJHUKOB. YpoBeHs Depmu.

[TorynpoBoTHUKOBEIE THOIEL.

HKH aTOMHOTO Aapa. Mozemu atomHoro sinpa. Macca u Heprus cBasu spa.
OaKTHBHOIO pacnana. Anbpa-, 6eta- 1 raMma-u3IIydeHHe.

AKIMH W 3aKOHBI coxpaHenus. Peaxis nenenmst spep. Llemwas peaxnus
re3a aTOMHBIX aJiep. [IpoGnema ynpasiaseMbrx TepMo;mepHHx peakuuii.
DACHCTBIN U KIIacCH()HKAIIUS 3JIEMEHTAPHBIX YACTHIL.

37) Mertonas! per

TPaLUK JIEMECHTAPHBIX 4acTull. KocMUYecKue JIyuu.

Cc
38) Yacrurer u alrrmqacmum. Helitpuno. Ksapku.

5.3. CamocTosT

CaMocToaTenpH

i
H$.60paT0pHB]X U IIpar

eI(YIOIUE BUJIBI JEst
1) AynuropHas

' 2) Bueaymurop

eJibHasi paboTa ofy4yarwmerocs
st paboTa CTYZIEHTOB Mo IucruIuMHe «KBanTOBas dusnkay BKIIFOUaeT B cebsl
I¢JIBHOCTH:

caMmocTodTenbHasd padoTa CTyOeHTa IO ):[chHnJmHe BBIMIOJIHAETCH Ha
THYCCKUX 3aHATUSAX TIPU PEIICHIH 3a/au.
Hasl CaMOCTOATENbHasE PadoTa BBIIOJIHAETCS CTYACHTOM IIpH YIIyOJIEHHOM

H?y‘lCHI/II/I JUCHUAIIIMHEI IO TEME HpOI/I,I[CHHOI/I JICKOWH, IIPH NOArOTOBKE K JIa60paT0pHLIM pa60TaM

OcHoBHO# hopmoit ¢

PEKOMEHIOBAHHOM JTH
- CamocTrosiTenpH
OCYILECTBNATHCA Ha
KoHCynbTanuax. Kak
npeacTasisger coboi

3HAHHMH, OCYIIECTBIIIe
3 KoHTponp BEIIIQ
3aLHPITBI 71a60opaTOPHK

3K3aM€H€

1) Kaxkoe u3nyy

KaKHX) BUJIOB HU3JIy4er

2) J[aiite ompe

HA3BIBAETCS abCOMIOTH
3) Cdopmymmpy

- 4) Kakoii Bug
Hapucylite xpusbie |
temnepatyp (12>T1).

5) Cdopmymupy
do

. 6) 3amnummre

aMOCTOSATENBHOM paboThl CTYAEHTa SBISETCS U3YYEHHE KOHCIIEKTA JICKITHiA,
repaTyphl.

151 paboTa 3aBepLIacT 3aa4n BCeX JAPYTUX BHAOB YUEOHOTO MPOLECCa 1 MOKET
JIEKIHUAX, CEMHHApax, IPaKTHYECKHX 3aHATHUSX, J1abOpaTOPHBIX 3aHSITHSIX,
popma oprasusaluu y4eGHOro Ipolecca caMoCTOATeNbHAS PaboTa CTYICHTOR
[CICHATPABIEHHYIO CHCTCMATUYECKYIO JEATENFHOCTh 110 HMPHOGPETEHHIO
MYIO BHE aYAMTOPHH.

JIHCHUS CaMOCTOATENLHOM paboThl OCYIIECTBIISAETCS B XOJE BBIMIONHEHHS U
IX paboT MO NMCHMIUIMHE, IIPY BBINOJHEHWH IIPAaKTHYECKHX 3ajaHuif, Ha

Bonpocer piist camoctosiTe1bHol paGoThI cTY1eHTOB

*HUE HAa3bIBACTCS TEIIOBBIM, M YEM OHO OTJIMYAETCSA OT APYrux (IepeduciIuTe
us?

ICJICHUA OCHOBHBIX XapaKTepUCTUK TEIJIOBOTO U3Nydennsa. Kakoe Teo
0 YEPHBIM?

iiTe 3akoH Kupxroda.

HMECT DACHpPEAC/ICHUE OJHEPTHU B CIIEKTPE d0CONIOTHO YEpHOro Teia?
ACIPEAENICHUA B 3aBUCUMOCTH OT JUIMHBI (MJIE JacTOTHI) BOJHEL JUIS JBYX

¢

]

8

iite 3akoHpl Credana — bonblMara u cMelnenns Buna.
pmyity Pones - JKHHCA ¥ TOACHUTE CYTh "yJILTpa(bI/IOJIeTOBOH KatacTpodsr".




7) 3amuuute ()
8) Kakoe us r
OJIMHAKOBEI?
| 9) B gem cocto

=

11) Kak kagecTs

13) Yro raxoe
PaHUYHON YaCTOTHI?
14) UYro Takoe (b
15) TTouyemy GBuI
16) B uém npotu
17) B uem cymny
bopa. Kaxorsr Henoct
18) Crnexrps! atg
19) Kaxue Tursl
[10JIEM, U aTOMaMHu?
20) B uém 3axma
OCHOBAHUH OIBITA?
21) Kakne kBaHT
22) Yewm ompene!
23) O6bscHuTe 11
24) Or yero 3aBH
25) Kakosa 30uH
26) OGBsacHuTE M
27) KakoB ¢usn

—

10) Chopmynupy
PENCTABICHUSAM KITa

12) Obssicuure 3

)pMyy IInanka ¥ MOACHUTE CYTh €ro KBAHTOBOM I'MIOTE3EL.
€11, 4epHOC HJIM HEYEePHOe, MMEET BBIIIC TEeMICPATYDPY, €CIM WX SPKOCTH

AT ABJIeHNe, HasbiBaeMoe poTosddexrom.
ire 3axkoHBl (oroaddexkra. B  uem
CCHYECKOH (pu3uxu?

CHHO, CJIENys BOJIHOBOH KapTHHE U3Ny4eHHs, OOBACHATE GoTo3ddexT?

aKkoHb! (hoTodddexTa, ncxons u3 Gopmyisl DHIITEHHA.

KpacHas rpaHuina Qotosddexra. UeM ONMpeieNsieTcs UYHCIOBOE 3HAYECHHE
Hro BIMAET HA IIONOXKERHE KPaCHOi rpaHuubl GoTtosddexTa?

DTO3IEMEHT W KaKOBa €r0 BOJIbTAMIIEPHAS XapaKTePUCTHKA?

& OTBEPrHyTa MOAEIb aToMa Tomrcona? ‘

BOpeuus MpeIoKeHHON Pesepdopiom mmanetapuoi Moaenu aroma?

HOCTL TEOPHH artoma, NpeaoxeHHol bopom? Chopmynmpylite mocTymaTsl
arku Teopun bopa?

MOB. CHEeKTpallbHBIE CEPUH aTOMa BOIOPO/IA.
COyZapeHHUH BO3MOXHBI MEX/TY 2JIEKTPOHAMH, YCKOPIEMBIMHU JJIEKTPHYECKHM

3TH  3aKOHEl IPOTHBOpEYAT

HAETCs OIIBIT d)paHKa n Fepua, U KaKH€ OCHOBHBI¢ BBEIBOABI MOXKHO CHEJIaTh HA

OBBIC Y¥CJIA ONUCBHIBAIOT COCTOSHUE MUKPOUACTHILHI?

SICTCS ANEKTPOHHOE COCTOAHNUE U30JIMPOBAHHOTO 4TOMA?

ponecc 00pa3oBaHus SHEPIETHUESCKUX 30H B TBEPJOM TEJIE.

CSIT IMMPUHA paspelIeHHON 30HbI X YUCIIO YPOBHEH B HEl?

as CTPyKTypa MpOBOJHKKA, OJIYIIPOBOAHUKA U U30JISTOpa?

[eXaHu3M COOCTBEHHON M IPUMECHOH IIPOBOMMOCTH MONYIIPOBOTHUKOB.
ICCKUHM CMBICTT TOHATHA ypoBHsa Depmu?

28) Yem oOBsACHAETCS pasnEuMe TEMIIEPaTypHON 3aBHCHMOCTH  3JEKTPOIPOBOMHOCTH Y

METAJLIOB U MOJIYIIPOR

29) O6nsacuure
HOCHUTEIICH 3apsifa B 11
30) OObsacuure (
31) Hapucyiite 3
CTBHE BHEIITHETO
32) Yro HaswIB
PAIHOAKTUBHEIX?

33) Ha gem ocHo
IPUOOPLI IPUMEHSIOT]

34) OOpsacHUTE y

35) Onummre mp

36) Ilepeuncnure
BEIIECTBOM.

37) B uem 3akiig
afiekTpoHax?

- 38) Yem obycno
cpeny?

. 39) Uro IIPOUCXO,
40) KaxoBsl ocof
prusiydenus, umerom

i doHg  omeyor
chopMHUpOBAHHOCTH
z@)KyMeHTOM.

|
neit

OJIHAKOB?

3ABUCHMOCTL  IIOJIOXKEHHs.  ypOoBHA (DepMH W | KOHUEHTPAUH CBOOOIHEIX
0JIyIIPOBOAHUKAX OT TEMIIEPATYPHIL.

H3WIECKUE IPOLECCH, TPOUCXOASMINE IPU 00pa3pBAHUH P-N IIEPEXOA.
HEpreTH4eckue 30Hbl B 00JIacTH p-n Iepexojia # OOBICHUTE, B YEM COCTOHUT
JIEKTPUYIECKOrO IIOJIS Ha P-N IEPEXO/T.

aeTcs  paauoakTHBHOCTHIO?  Kaxkwue

OpoOccesl  OTHOCATCA

K ymciIy

BaH MPUHIAI PETUCTPALMN 1 H3MEPEHHS pafinoakTUBHOIO u3nydesns? Kaxue
Cs JUTS OTHX Lelieir?

CTPOMCTBO U IPUHIKI AeHCTBHS cueTynka [ eiirepa.

DIECCHI, IIPOMCXOIAIINE B ra30pa3psaIHbIX CYETUHKAX.

> hu3HdecKre IPOIECChl, MPOUCXOAITHE IPU B3anMOACHCTBIN B-m3myuenus ¢

)UAK0TCS MPOLECCH! YIIPYrOro pacCesnus 3IMEeKTPOHOB SApaMH, 3IeKTPOHOB Ha
3JICHBI IIOTEPH SHEPTHU YACTUIBI TIPH HMPOXOXKICHHH Yepe3 MOTIOIIAIIyIO

[T IIPU TIPOXOKICHNUH 3IIEKTPOHA Yepe3 IMOTJI0THTENE?

CHHOCTH IMPOXOXICHUS YePE3 IIOTTIOTUTENb MOHOIHEPTETHUCCKUK BruacTHIl U
er0 HEIIPEPBIBHEIA SHEPTETHUECKHHA CIIEKTp?

HBIX  MmarepuanoB (®OM) i mpoBemeHMsS — ATTECTAllMH . YPOBHS
KOMIIETEHIMH 00ydaromuxcs. [0 JIICHUIUIMHE O(QOPMIIIETCS OTZENBHBIM




6. YYEBHO-

6.1. KHurooo¢

JACIUTLIHHBI
CCHHCYCHHOCTL

METOIUYECKOE I MTHOOPMAIIMOHHOE OBECIIEYEHHE

KHUI'OOLECTIEYEH-

Hopocubupck: Hopocu
2016.- 131 c. - ISBN 97

JMPCKUE  TOCYRApPCTBEHHBIM TEXHUYECKWH YHHUBEPCHTET,
-5-7782-2896-2. - TeKCT: 2JIeKTPOHHBIH.

Ton HGCTb
HaumeHoBanve NWTEpATypLl: aBTOP, HA3BAHKUE, BUA U3AAHUS, U3AATENLCTBO M30aHMs Hannune 8
ANMEKTPOHHNM KaTalore
| 2B6C
OcHoBHas uTepaTypa
|. Mapruncon JLK. KpantoBas Qusuka: yue6Hoe nocobue / Mapruncon JI. K., | 2021 https://www.iprboo
Cmupuos  E.B.. - Mocksa: MOCKOBCKH TOCYNAPCTBEHHBIH —TeXHHUECKHii| kshop.ru/115606.ht
yHuBepcuteT mMenun H.D. baymana, 2021. - 528 c. - ISBN 978-5-7038-5562-1. - ml
| TekcT: anekTpoHHbBIA.
2. Mponos U.E. KanTosas Qusuka. OCHOBHBIE 3aKOHBL: y4eOHOE mocobue / I/Iponosi 2021 https://www.iprboo
W.E.. - Mocksa : Jlaboparopus sHanuit, 2021. - 259 c. - ISBN 978-5-93208-517-2. - kshop.ru/105767.ht
TekcT: aneKTpOHHBIN. ml
3. Tonppun JLJI. KBantopas ¢usuxa. Beoawsii Kype: yueGHoe mocobue / JL. JI, 2019 https://znanium.co
l'onbaun, I'. Y. HoBukosa. - 3-e u3j. - Hosronpynusiit: Usgatensckuii oM m/catalog/product/
«Murenexty, 2019. - 480 c. - ISBN 978-5-91559-268-0. - TeKCT: 51EKTPOHHBIIA, 1117881
4, Mapmaxos A.H. KBanToBas hu3uka IUisi HHKEHEPOB: yuebHOE HocoOmne / 2019 | https://www.iprboo
[Tapmaxos A.H.. - Capatos: By3osckoe o6pasopanue, 2019. - 404 ¢. - ISBN 978-5- kshop.ru/86463.ht
4487-053 1-1. - TekcT: 3/MeKTPOHHLIH. ml
JononuurenbHas Tuteparypa _
I. Koctuna T.K. BeezieHpie B kKBaHTOBYHO (uskKy: yuebHoe nmocobue / Koctuna T.K.,:| 2018 https://www.iprboo
l'yumn B.C., Banapimesp U.B.. - Exatepun6ypr: U31atensctso Ypambckoro ! kshop.ru/106350.ht
| yausepcuteta, 2018. - 232 ¢. - ISBN 978-5-7996-2357-9. - TekcT: 3MeKTPOHHBIH, ml
2. Bonkos A.T'. Kypc dusuxu. Ksanrosas dusmka: yue6Hoe mocobue / Bonkos AT, | 2017 https://www.iprboo
[Mos3nep A.A.. - EkatepunCypr: Vpansckuit (epepansubiii yuusepeuret, 2017. - kshop.ru/106401.ht
I55 c. - ISBN 978-5-321102527-7. - Tekct: 3neKTPOHHBIIA. mli
3. Jlekuun no dmsuke. KBanToBas 1 snepHas dusuka [DneKTpoHHBIN pecype] / Al 2016 | http://edib.visu.ru/b
®@. Tankun, H. C. Tlpokomesa; BiaguMHpcKuil rocynapcTBEHHBIH YHUBEPCHTET! itstream/ 123456789
MeHH Anekcanapa ['puropbesuua u Hukonas I'puropresuua Cronetosslx (Bl V). /4747/1/01522.pdf
- OmnextponHele Tekciosele ganuele (1 daim: 1,43 M6). - Bnagumup:
BiiaquMHpCKuil roCy Iap¢TBEHHEIH YHUBEPCUTET HMEHU AJiekcannpa I'purophesuya
i1 Hukomaa I'puroprsesuia Ctonerossix (Bil'Y), 2016. - 87 c.; min., Ta6, - 3armaBue
¢ TUTYyNa 3KpaHa. - DNEeKTPOHHas BepcHs NeUaTHOl myOmKkauuu. - Bubnworp.: ¢. 85.
- ISBN 978-5-9984-0654-6. | .
4. Capuna M.IL KsanroBas ¢usuka: yue6Hoe mnocobwe / Capuwa M.IL. - | 2016 | https:/www.iprboo

kshop.ru/91369.ht
ml

2
http://www.photonics.
|

7. MATEPHA
s peanuzanmy
BajH}ITI/II\/'I. Jlex1MoHIEl

i 6.2, [leproanueckue W3aaAHKA
D) Kypnan
hitp://www.mathnet.ru/qe/archive.

HayuHqg-Texauueckuit

«KBagTosag

KypHA «DoTOoHUKAY,

SU.,

POCKIIMOHHBIX CUCTEM, IIPOEKTOPOM B HOYTOYKOM.

AyIUTOpHH U1
BBITIOJIHEHUS  JIaboparopHbIX paboT: |1
«M3yyenne BHeIIHET(
MOTEHIMAIa BO30YX I

BOLoponay; 6 «M3yu
«Ii/hyquHe BOJIBT-a

MIICPHBIX  XapaKTCPHUCTHK

Pexym

BICKTpOHMKa». ApxuB HoMepoB. Pexwum  gocryma:

JOCTyna:

JbHO-TEXHHYECKOE OBECNIEYEHUE JUCIMITINHBI
{ TaHHOM JIMCIUIUIAHBI AMEIOTCSI CIIEIHAIbHbIE TOMEIIEH S Ul TIPOBEACHUS
¢ AyIUTOPHH OCHAINEHHI JOCKOM (Ui Mela WM MapKepa), SKpaHOM Ul

s TpoBeleHUs naOOpaTOPHBIX 3aHSATHM OCHAIIEHHI YCTAHOBKAMH IS
«Ompenenenne mocrosuuod Cregana-BonsimManay;2
dboroapdexran; 3 «Odpdexr Komnronan; 4 «Onpenenenne pe3oHaHCHOTO
eHnd atoma MetonoM ®pamka — Iep; 5 «CHekTp H3IydeHHs] aTOMAPHOTO
CHHAC TEMITCPATypHOM 3aBHMCHMOCTH COIPOTHBIICHHS MOJYIPOBOAHUKOBY; 7

TCPMOYYBCTBUTENBHLIX  COIPOTHBICHUI»;, 8



«M3yueHue BosbTaM
EKTPOHHO-IIBIPOYH(

NMEPHBIX  XAPAKTEPUCTUK (HOTOCONPOTUBICHHUDY, 9 «V3yueHne cBoiicTs
ro nepexozar; 10 «Msydenue cyerurka [ 'eiirepa — Mromnepay.

[Tpaxtuueckue/aboparoprsie paGoTb! IPOBOAATCS B yueOHBIX Naboparopusx 430-3, 431-3.

Pabouyio mporpammy

COCTaBHJI CTapINui Npenogasarens kap. @ullM ¢B Kupnora Z’é%’
__———_ —_— 7/—— 7\

Penensenr ;

I'enepansusiit gupextop OO0 «DC CepBﬁc»——— / 7~ J1.C. KBacos

[Iporpamma paccMmotpera u onoGpeHa Ha 3aceIaHUN Ka(benpfyp}{a IPHKIIAHONW MATEMAaTHKK1
ITpotoxon Ne 1 ot 30.08.2021 rona /;

3asenyroumit kadenpoi y C.M. Apaxensu

Pabouas nporpamma p

Hanpasiexus 01.03.02 Ipuxnajnag Marematika 1 uHGOpMaTHKA

[Ipotokon Ne 1 ot 30.

[lpencenarens KoMUCCHH

(®UO, IT}E{D,HHC[:)

/
4aCcCMOTpeHA B O}IOG]JEH‘:] Ha 3aceJaHun yq€6H0-MGT‘DﬂHHGCICC}ﬁ KOMHMCCHH

)8.2021 roma
C.M. Apaxkensu

(ouno, yrélrmcr))




«M3y4eHHEe BOMBTAMIEPHBIX XapaKTEPUCTHK (oTocompoTupieHusn»; 9 «VI3yueHHe CBOMCTB
3JIEKTPOHHO-ABIPOYHOTO nepexonar; 10 «M3ydenne cuerunxa ['eiirepa — Mionepanr.
Tpaxrryeckue/naGopaTopHble paGoTE! IPOBOAATCA B Y4eOHBIX aGoparopusx 430-3, 431-3,

Pabouyro nporpammy coctapun crapiuuit npenonasareis kad. GullM C.B. Xuprosa

Penensent 3 ¥
Fenepanbupiit qupexrop OO0 «DC CepBuCy ~ - JI.C.Ksacos

o

[IporpamMma paccMoTpeHa U 0q00peHa Ha 3ace/,uaﬂuu Kadeapel GU3NKK U TIPUKIaJHON MAaTEMATHKH
IIpotoxon Ne 1 ot 30.08.2021 roza A
Z

3aBenyrommii kadeapoit . C.M. Apakensu
' (®UO, noanucs)

i

Pabouas nporpamMma paccMoTpeHa u 0106peHa Ha 3aceJaHHK yuebHO-MeTOIMYeCKOi KOMUICCHH
nanpasnenus 01.03.02 [Tpuknaguaas MmateMaruka u MH( aTuka

ITpoToxon Ne 1 ot 30.08.2021 roza =

Ilpencenarens komuccuu C.M. Apakensu
(®UO, noanwcs)

JIMCT IIEPEYTBEPXKIEHW S
PABOYEMN ITPOI'PAMMBI JUCHUTLINHEI

Pabouas nporpamma oy106pena na 204" / 20"3 yueGusiii roga
IIpotokosn 3acemanus kadempsr No / oTH ‘.‘VYﬁ(.ﬂ/f roga

4 s
/BaBez[yfomm“I Kadenpoi { K\’ L, /}/}, Srrrt
Pabouas mporpamma omoGpena Ha 20 /20 y4eOHbIi rona
IIporokon 3acenanus kadeaprr Ne oT roja

3aBenyroumii kKadeapoit

Pabouas nporpamma onoGpena Ha 20 /20 y4eOHBI# roaa

IIporoxon 3acenanus kapenper Ne oT roja

3aBenyroumit kadbeapoii




