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CHIELIMAIUCTA HAYYHO
o0IenHXeHEpHAs
BhIpa0aThIBAET CIIENHU
BEChMa MJIOJOTBOPHE
MareMaTH4eCcKoe
HaIpaBleHys, yCIem
MCKaTb HECTaHIAapPTHE
MOOUJIBHOCTH CIIenra

JICIMITIIHET (MOYII

[{enpio ocBoeH

of

3ajgayn:

TEOPETHUCCKAS

OPUEHTHPOBATHCS
BO3MOXHOCTH HCI
CIIEIHAIA3UAPYIOT
dbopmMupoBaHue

IPAMEHUMOCTH |
CTEHECHb AOCTOBE
MaTeMaTHYeCKHX
BEIpa0OTKa IIpHE!
[IOMOTAFOLIHX CTY
O3HAKOMJICHHE (¢
HaYaJIbHBIX HAaBE
buzngeckux sBId

JucrmminHa  «

3. [IJTAHN
[lnanupyembie

i chenuaibHas

ponrortorka B obiactu  (GU3MKH, TO3BOJISIOIIAS

1. IEJIU OCBOEHUS TUCIHTUTTJIMHBI

ig aucnunaueel «KBanTOBasg (usmka» ABAeTCs obecredeHHe OyLyILIero
i pusuueckoit 6a30li, HA KOTOPOH B BRICIICH TEXHUYECKOH IIKOJE CTPOUTCS
moaroroska. IlocnemoBaTtensHoe — u3ydeHHE  (DU3UKU
prueckuil MeToa MbIIIEHHS, PU3MUECKYIO UHTYUIIAIO, KOTOPhIE OKA3BIBAIOTCS
IMH W B ApYyrux Haykax. CHCHMANMCTEL IMOJYMUBIIME IIHPOKOE (HU3MKO-
pasoBaHME, MOI'YT CaMOCTOSTENIFHO OCBaMBAaTh HOBBIE TEXHUUECKHE
70 paboTaTh B HEX, JIETKO HEpeXOoAuTh OT PElIeHHs OJHUX 3a1adu K IPYTHM,
1¢ ¥ HETPAIMIIMOHHBIE ITYTH, YTO OCOOCHHO BaXXHO UIA NpodeccHoHaTHHON
IICTOB B YCJIOBHSIX YCKOPEHHOT'O Pa3BUTHS TEXHUKH.

OynymmM HHXEHEpam
B IIOTOKE HAy4yHOH W TexHuueckod wHMopMmariuu u o0ecIieduBalomas um
[0J1b30BAHNS HOBBIX (PU3MYECKUX IPUHITUIIOB B TEX 00JIACTAX, B KOTOPBIX OHU
cs1;
HAYYHOTO MBIIUIEHUS, B YACTHOCTH UPABUIGHOTO IOHUMAHHS TPaHHUI
DA3NMYHBIX (U3MUCCKUX MOHSATHI, 3aKOHOB, TEOPHH W YMEHHS OIEHHBATH
PHOCTH' PE3YIbTATOB, IOJIYYEHHBIX C IIOMOLIBIO 3KCIEPUMEHTAIBHBIX WIIH
METOM0B HCCIENOBAHU,
MOB M HABBIKOB DELIEHHH KOHKPETHBIX 3aad M3 pasHBIX oOnacTell Quaumkw,
JEHTaM B JaJbHEHIIEM pellaTh HHKXECHEPHBIE 3a044H.
TYJEHTOB C COBPEMEHHOM HaydHOM ammaparypod H BhIpabOTKa y HHUX
KOB IPOBEJCHUA DKCIICPUMEHTANBHEIX HAYYHBIX HCCICHOBAHUU pasiiMuHBIX
HUH U OLICHKHU MOTPEIIHOCTEH U3MEPEHHH.

2. MECTO IUCIOUIIIMHBI B CTPYKTYPE OIIOII
{(BanTORAS (PM3WKa» OTHOCHTCS K 0Osd3aTe]bHBIM AUCHMIIMHaM Oioka bl
1) yueGHOro IIaHa.

PYEMBIE PE3YJILTATBI ObYYEHUS 11O AUCIIATLIIVHE
pe3yibTaThl O0ydeHMs IO AWCLUIIIMHE, COOTHECEHHBIE C IUIAHMPYEMBIMH

pesynsTatamu ocsoeHus OITOIT (koMneTeHIUsIMI 1 UHIUKATOpaMU JOCTIKCHUS KOMITETCHIIUH )

(Bopmupyemele

[TnanupyeMsie pesynnTaTsl 00YHEHHS N0 AMCUUMNYHE, B COOTBETCTRHH ¢ HauMeHOBaHHE OLIEHOYHOro

KOMIETEHLHH L HHLHKATOPOM JOCTIBKEHMII KOMIETEHLIHN CcpeacTaa
{1eou, COJEPAGIHHE 1G] HAHKATOP AOCTHMIKEHAA KOMTIETEHILAMY PCZ}}"N»'I'E\TI\I OGF‘!GI[I-IH MO JAHCLHNIHHE
KOMIOETEHILIN) (Kou, CoAcpaniic illlillli(a’!’ﬂpﬂl
YK-1. Cnocober ¥ K-1.1. 3taer npuauunsl chopa, 3Haer: Oruérel MO

OCYLLECTBJIATE [MOUCK,
KPHTHUECKUH aHaIU3 W
CHHTE3 UH(OpMaLMK,
MPHMEHATE CUCTEMHDLIH
NOAXO AN penICHUS
NOCTABAEHHBIX 3a1a4

TpUHOMIIEL c6opa, 0T6opa 1 nabopaTopHLIM paboTaMm.
ofo6ienus HHpOpMaimHy,
OCHOBHBIE (punocodcxue
NIOHSTHUS ¥ TEOPHH, CBSI3AHHBIE ¢
OIUCAaHHEM YCTpOMCTRa
OKPY>KaIOIIEro MUpa, a TaKxe
HX CBSI3b C 3aKOHAMU U

rrBopa u 0Gobwenna nadopmaumu, | e
K-1.2. Yueer cooTHOCHTE
A3HOPOIHEIC ABNEHHA U .

:MCTEMATH3HUPOBATE UX B pamKax

136PAHHbIX BUIOB

ipodreceHonaNLHOM JAEATENLHOCTI,

Y K-1.3. Bliasieer HaBbIKaMH

Konrponensie Bonpocs! k
naGopaTopHbIM paboTaM.

KoHTponbHbie BONPOCH! Kk
PENTHHI-KOHTPOIO U

18y4HOTO fouckd 1 npaKTHyeckod NPYHLKNAMH PA3BUTHS, TIPOMEKYTOHHOH
HaboThl ¢ 1 l{(l?OpMaLlHOHI-!I‘JNIi-1 (GopMyNHpyEMBIMU ATTECTAUMH,
ICTOUHHKAM W, MCTOMAMU MPHHATHS OGMCCTBCHHO-FyMaHI/ITaDHBIMHﬂ

DCIICHHAH, ECTEeCTBEHHBIMM H

TEXHUYCCKUMH HAYKAMHU.

Vmeer: 1

®  COOTHOCHUTH PA3HOPOJIHBIE
SBJIEHUS] U CHCTEMATU3UPOBATD
WX B paMKax U30PaHHEIX BUAOB
po)eCCHORANBHOM
JESITENLHOCTH:




e (dopmymupoBarh
aJIbTePHATHBHEIE TOJXOMABI K
PCLICHHUIO 33/1a1 B paMKax
BBIOPAHHBIX BUAOB
npodeccHOHANBHON
JeATEJBHOCTH, B TOM YHUCIIE Ha
ocHOBe 060011eHHUS 32kOHOB 1
METO0B PA3JIMUHLIX HAYK,
PE3YNIbTATOBR M3
MH()OPMALHOHHBIX l/ICTOL{H[/IKOB

Braneer:

¢  HaBBIKAMH HAY4HOTO TOMCKA W
mpakTHYecKol paGoTst ¢

MH(OPMAUMOHHBIMU
UCTOYHUKAM;
e METOAaMH IPHHATHS pemeHHH
OI1K-1. Crnocofen DITK-1.1. 3naeT NpuHUMIEI 3HaeT: Otuére! no
NPUMEHATH HCTI0NIB30BAHYS YHAAMEHTANBHBIX | o  ()yHIAMEHTATIBHEIC 3aKOHEI 1ab0paTOpHBIM paboTam.
(ynaaMeHTanLHble JHaHMH, NOJNyYEHHEIX B 064CTH HPUPOAB! X OCHOBHbIE
3HAHUS, [TONYHYCHHEIE B NMaTEMATHIECKUX U (WJIR) (M3MYECKHE 3aKOHB! B woGnacm KoHTpoJbHbIE BONPOCH! K
006/1aCTH MATEMATHYECKUX | §CTECTBEHHDBIX HayK. KBAHTOBOH, aTOMHOM 14 spepHo#t | naGoparopHEM paboTam.
¥ (M7H) ECTECTBEHHBIX DITK-1.2. VMeeT ucnons3onats (Qusuku.
HayK, W UCIIOJIb30BATH KX A30BbIe 3HAHUS U3 00JIacTH Vwmeer: ; KoHTpoasHele BOTIPOCHT K
B npO([)eccuonam,Hoﬁ rGIaTCMaTI/I‘{CliKI/IX )44 (I/IJ'II/I) [} [IPUMEHATH (I)p]3p1qec[(p1e 3aK0HET peﬁTHI{F-KOHTpOHE )51
ACATCILHOCTH GCTECTBCHHLIX HAYK B IUIA PELICHUS npa](THqéc}(y]x H]JOMC)K)/TO‘IHOI‘;I
Ipo()eCCHOHANBHOMN AEATENLHOCTH, 3a/au, ATTECTaLUH.
DIIK-1.3. Braneer HaBbIKAMHK Buaneert:
#b160pa METOAOB PELUEHKs 3atat ®  HaBBIKAMH npaKTquecmoro
(ipodeccHOHANbLHOH AEATENLHOCTH TIPUMEHEHNS 3aKOHOB (PU3UKH,

Ha OCHOBE TCOPETUHECKHUX 3HAHUMA.

4. ObBEM U CTPYKTYPA Z[I/ICI_[I/IHJII/IHLI
TpymoemMKkocTh JICITUTIINHBI COCTARISIET 4 3aUETHBIX EMHUIEL, 144 3 qaca
} TemaTuaeckuii nian

| dopma obyuenns — oanas

KontakTHas pabota o6ydalouryxcs DOpMBI TEKYILErO
o C [IEAArOru4YCCKUM pa60THHKbM 55 KOHTpOJIS
E = YCIEBAEMOCTH, (hopMa
E S 2 32 Ts B8 POMEIYTOTHOM
Ne HanmeHoBaHue TeM WHn pasenos/tem 3 5 = A T o 2z E
g o g3 2 3 g = & arrecTauun
n/n LHCLMNfIAHB] = = 5 g g e g ol E%
8 g 2 R 58 £5 38 (mo cemecTpam)
=1 > < =8 EI
£ = ‘%L 3] 8 = E E} 5]
= S L BE©
1 KBanToBast npupona u3nyuaeHus 3 -4 6 8 — 20
2 OJIEMEHTBl KBaHTOROH MeXaHukd H | 3 5-12 | 8 8 4 - 20 PEHTHHT-KOHTPONIb
ATOMHOM (QU3UKU Nel
3 OneMeHTHl HU3NKY TBEPAOTO Tela 3 13-16 | 4 4 6 - 18 PEHTHUHT-KOHTPONb
Ne2
4 OnemMeHTH (bu3HKY s1pa u|3 17-18| 2 - - - 5 PeATHHI-KOHTPOIIb
JJIEMEHTAPHBIX YaCTHILL Ne3
Beero 3a 3 cemectp: - - 18 18 18 - 63 5K3aMeH (27 1)
Hanmmuve B nucnurutune KII/KP - - - - - - — -
Hroro no muctimmnune - B 18 18 18 - 63 sKk3amed (27 1)

‘
Couepmzjmne JEKIAOHHBIX 3aHITHH 110 TUCHUILINHE

Pazpnen 1. KantoBas NPHPOJA U3y IeHNS

Tema 1. Temmogoe usnyuenue.

Conepiarue TeMbl: PaBHOBECHOE H3ITydcHHe. AGCONOTHO yepHoe teno. 3akon Kupxroda.
3akoH CTe(baHa-BOJ]\bHMaHa 3axon Buma. PacnpenencHue sHepruum B CHEKTpe M3IIydeHus
abCoMOTHO YepHOTro Tema. Mopmya Paes - [kunca. «YHLTpa(bI/IOJIeTOBa;I karacTpoday. ['umoresa
Inanka o kBaHTOBOM [xapakTtepe usityuerus. dopmyna [LiaHka.




Tema 2. KranT
Copnepxanne
DHEPrHst, UMIIYJILC, N

OBas MPpHUPoOJa CBETA.

Tembr: Bremnu#t dorosdderr. OcHoHble 3akobbl (poTodpdexra. POTOHDL

tacca orona. Ypasuenve Diirinreiina s Gorospdexra. Onbrrel JleGenera.

JaBnernue ceera. I
Paznen 2. e

pext Komrrona.
eHThI KBAHTOBOH MEXAHNKHU ¥ ATOMHOI (DMBHKH

Tema 1. Crpoenue atoma. Teopus Bopa.

Conepxanue -
Mozens aroma Pese
aroma bopa. Omsit @

Tema 2. Dneme

Cozneprxanue
CBOMCTB MUKPOYACT]
HEOIIpeIeIeHHOCTE

ypasHenue Hlpenunr

ypaBHeHus [lpenunr

[IOTEHIIMANLHLIN Oaphe

Tema 3. Cogpe

Couepxanue T
OpOHMTaNIbHOE W Mal

Op6uTanbHbIi MOMEE
[lrepna u I'epnaxa.
MOMEHT 3JIEKTPOHA.
SIIEKTPOHOB B aTOME 1
Tema 4. OcHos
Conepxanwe
Koaddummentsr Diin
Paznen 3. Dne
Tema 1. Teopu
Cognepxanue T
KBAaHTOBBIX CTATUCT}
TEMIOEMKOCTH. 3aK0}
TEOPUS TEIIOEMKOCT

11

empl: Onbir Pesepdopna 1o paccesHHIO 0. — YACTHIl BEIIECTBOM. SlmepHas

J(pop):[a JImaeduarelii cekTp aToMa BOZOPOAA. Teopnﬂ BOZOPOJONIOA0OHOTO

paHka u ['epra.

{Thl KBAHTOBOH MeXaHHKH,

embl: ['unoresa e bpofing. DKcnepuMeHTAIBHOE OATEEPKIECHAE BOTHOBBIX
M, ['paHuIBl NPUMEHUMOCTH KJIaCCHYECKOM . Mexanukd, COOTHOIIEHIE
I'efisentepra. Bomuosass ¢yskmus m ee cratvcrudeckmii cMbici. OB6rmee
epa. VYpaeenme lllpenurrepa mis CTalOHAPHBIX COCTONHMI. Pemenne
€pa IS 4YacTHIlBl B «IIOTEHLUANBHOU siMe». [TpoxoikaeHne 9acTHLBI CKBO3b
p. Tynnensupii apexr. JInneHHbI rapMOHHYECKUN OCIATIIATOP.

MEHHLIE IPEACTARIEHNS O CTPOEHKHH aTOMOB.

emer: Ypasrenue lllpemunrepa nng BogopomononoGHoro atoma. [nasHoe,
HATHOE KBaHTOBBIC umcna. CuekTp aroMa Bogopona. Ilpaswio or6opa.
T UMITyJIbca HJICKTPOHA. OpOUTANBHEI MarHUTHEIA MOMEHT 37eKTpoHa. OIBIT
Crun snexktpoHa. CHHHOBOE KBaHTOBOE umciio. COGCTBEHHEBIM MATHUTHBIA
MarsutHoe cuMHOBOE KBaHTOBOe umcno. Ilpmurmmn IMaymu. Pacmpenenenue
10 cocTostHuAM. [lepnoaudaeckas cuctema DJIEMEHTOB Mennencega.

bl (DU3HUKH JIA3EPOB.

reMel: [Ioriomenue, CIOHTaHHOE M HHAYLUPOBAHHOS W3JTyYEHHE CBETA.
mTerHa. OnTuyeckre KBaHTOBBIE TeHEPATOPEL.

MEHTBI (JM3UKH TBEP/OTO0 TeNa

1 TEIIOEMKOCTH M 5JIeKTPOIIPOBOXHOCTH TBEPABIX TEI.

eMbl: TIpHHIMI TOYK/1ECTBEHHOCTH JaCTHII, BO30HE! U bepmuonsl ITonstae o
Kax Bose — Obumrefina 1 Pepmu — IIHpaKa Knaccuueckast Teopus
,Z[}onoHra u [Itu. KBanToBast Teopus temnoemkocty DiHmTelHa. KBaHTOBAS
1 JleGasi. DOHOHBL. Pacrpenenenue 2)1eKTpOHOB IPOBOJIMMOCTH B METAIIE 11O

SHEPrHUsIM. DNEKTPOHKBIH ras, Jueprus epmu. Yposens epmu. CBepXIPOBOIUMOCTb.

Tema 2. 3oHHas

Conepxanue 1
Juanektpuku.  Code
OJIYIIPOBOJHUKOB.
[lonynpoBoIHHKOBEIE

Paznen 4. Dney

Tema 1 AToMHOe

Copepixanue 1
HYKJIOHOB 1 snep. U3
ces3u B sAnpe. Cp
HeycroituasocTs Tsii
SJIEMEHTAPHBIX JaCTH
peaKIuy.

{
Pazmen 1. KBa
Tema 1. Temnox
Coneprxanve 1
Tema 2, Kpantd

1 TCOPHS TBEPIIBIX TE
EMBI: 31—1‘_epreTquckr;1e 30HBI B KpHCTaJUIax. MeTaibl, MONYyNPOBOAHUKNA U
[BCHHAs TMPOBOAMMOCTH  IOJYHPOBOAHUKOB. [IprMecHas mDpOBOIHUMOCTE
KOHTaKT |ABYX IOJyIPOBOJAHMKOB pAa3NHYHBEIX THIOB (p-n - IIEPEXON).
JOUOBL [:[CflCTBI/Ie CBETA Ha [OJIyTIPOBOIHUKH. |
MEeHTDI (PU3HKH A/(PA U 3J1eMeHTAPHBIX YACTHIL
SLIPO. DJIEMEHTAPHBIE YACTHITBL.
reMel: COCTaB sipd: MPOTOHEI M HEHTPOHEL OCHOBHBIE XapaKTePUCTUKH
OTOIBL. Monenu saep. Tlonarue o suepHbIX cunax. JlepekT Mace M SHEprus
CAHsS SHEPrHs HYKJIOHOB H €€ 3aBHCHMOCTH OT MACCOBOIO YHCIIA.
eITBIX sJIep T10 OTHOINEHUIO K HEKOTOPHIM THIIAM pacnana. Knaccuduxanms
1. B3a1:mqnpe13pame§r1m 3IEMEHTapHBIX YacTHil. PaquoakTuBHOCTb. SaepHble
: [ :
i .
Coaepiranne NPAKTUUECKUX 3AHATHI IT0 JICUAIIINHE
HTOBASI IPHPOAA H3/TYYeHHU ST
30€ H3IIYUYSHHE.
DAKTUHCCKUX 3aHATHI: TpakTHyecKoe 3anaTue 1 «Temnoroe usnydeHuey.
)Basi IIPEPO/IA CBETA. |




Conepxanue 1
IPaKTHYECKOE 3aHSITY

PAKTHYCCKHUX SAHATHN: IIPaKTHYCCKOEC 3aHATHE 2 «DOTOHHI. ,HE[BHCHI/IG CBCTa»,

te 3 «®oroaddext. Dppext Komuronay.

Pasmen 2. DireNeHTbl KBAHTOBOIH MEXAHIKH U ATOMHOM (pr3HKH

Tema 1. Crpoer

Conepxanne 11
bopay.

Tema 2. Dneme

Conepxanune
MUKPOYACTHIL); TIPAK]

Tema 3. CoBpe

e atoma. Teopus bopa.

PAKTHHYCCKHUX 3AHSTHI; MPaKTHYCCKOEC 3aHATUC 4 k(ATOM BOJOPOAA MO TCOPHU

HTB! KBAHTOBOH MEXaHUKH.

MPaKTHYCCKUX 3aHATHH: IIpakTHdecKkoe 3amatue S5 «Bommnossie
ruaeckoe 3auaTue 6 «Ypapaenne Ilpenunrepay.

MEHHBIE NIPE/CTABICHHS O CTPOSHUN aTOMOB,

CBOMCTBA

CO,Z[G‘p)I(aHI/IC MPaKTHYCCKUX 3aHHTHH ITPAKTHUYCCKOEC 3aHATUC 7 ((CTpOGHI/IC aroMan.

Pazgen 3. Dne

Tema 1. Teopu

Conepxanune
TBEpIBIX Ten. DoHo
TBEPJIBIX TEI.

Paszpen 1. KBa
Tema 1. Tero
Coneprkanue Ji
Credana - bonpiman
Tema 2, Kpaut
Conepxanue
poroathderra n Baky
Pazgen 2. Duen
Tema [. Crpoer
Coneprxanue Ji
NOTEHLHAaNa BO30YIK]
U3JIy4eHHs AaTOMapHO,
Pazpen 3. Jne
Tema 2. 3oHHa
Copepxanue J
3aBHCHMOCTH COMPO’
aMIIEPHBIX XapakTep
«/3ydyeHue BOJIBTAM
«3yuenne CBOACTB 3
Paznen 4. Due
Tema 1 AtomHu
Copnepxanne Jia
— Mronnepay.

5. OHEHOYHbI
INPOMEXKYTOY

U YYEBHO-MET

5.1. Texymmii ¥

1) Temneparypa
2.pasa, TO HEpreTUde

MEHTbI (PUIUKH TBEpPAOro Teja

Pl TCINTOEMKOCTH | IEKTPOIPOBOAHOCTH TBEPALIX TEJI.
HPAaKTHYECKUX 3aHATHH: npaxkTHyeckoe saHsrie 8 «TemnoBre
HBDY, TIPakTHUeCKoe 3ausaThue 9 «DJIeKTPHYECKHEe H MAarHHWTHBIE

CBOHCTBa
CBOMCTBA

Coaepsranne Ja060PATOPHBIX 3AHATHI 10 THCIHILTHHE

HTOBas NPHPOAa H3JIYYUCeHH

BOE M3JIyUeHHE.
abopaTopHbIX 3ausTuii: naboparopHas pabora 1 «OnpenencHue MoCTOSHHOMN
.

OBas IIPUPOJIA CBETA.

nmaboparopuelx 3aHATHN: nabopatopHas pabGora 2 «M3ydyenne BHEIIHErO
YMHBIX (hOTOD/IEMEHTOBY; TaboparopHas paboTa 3 «Dddexr Komnronay.
AEHTh] KBEQUTOBOI MEXAHNKH H ATOMHOH (pr3HKH

ne aroma, Teopus bopa.

abopaTOpHERIX 3aHATUN: abopaTopHas paboTa 4 <<Onpez[<=ne}me PE30HAHCHOIO
lenust aroma mMeroaom @panka — ['epuay; maboparopHast pabora 5 «Crekp
ro BOIOPOAQY.

MEHTBI {U3MKH TBEPAOro Teja

[ TEOPUST TBEPABIX TCII.

d(')OpdToprIx 3angaTui: naboparopHas pabora 6 '«M3yuenme TemrepaTypHO
'UBIICHMSI TnonynpOBonHHKOB» naboparopHas padora 7 «V3yduenue BOJBT-
MCTHK TEPMOYYBCTBUTENBEHBIX COIPOTUBIICHUNY; nabopartopuas pabota 8
IEPHEIX XapaKTEPHCTHK (HOTOCOMPOTHBICH!A»; nabopaTopHas paboTa 9
JIEKTPOHHO-BIPOUHOIO IIEPEX01aY.

MEHTEI (DH3HKH SIIPA H 3JIEMEHTAPHbIX YACTHI

0€ AP0, SHeMeHTapHLIe YaCTHIIBI.

GOpaTOprIX 3aHATUN: TabopaTopHas padora 10 «I/IsyquHe cueTyuka ['efirepa

E CPE,HCTBA JUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTY,

HOW ATTECTAHI/II/I I1O U'TOI'AM OCBOEHUS JUC] [ATIIUHBI

OJ.II/I[IECKOE OBECHEYEHUE CAMOCTOSITEJIBHOM PABOTEI
CTYJAEHTOB

COHTPOJIL YCIIEBAEMOCTH
[IpumepubIii nepedeHs BOOPOCOB K peHTHHT-KOHTPOJIO Nel

abcomorHo uepnoro tena T = 6000 K. Eciu remnepatypy Tejia yMEHBIINATE B
cKasl CB%CTKMOCTB a0COJIOTHO YEPHOTO Tela

\




1) ymenbiuTes B 4 pasa; 2) yeenwautes B 16 pas; 3) yBemuaures B 2 pasa; 4) ymeHbIIUTCS B 16 pas.
2) Ecii fumHa BOJHBL, COOTBETCTBYIOMIAA MAKCHMYMY M3IyYeHHs yMEHBIIHIACH B 4 pasa, TO
TEMIIEpPATYpa abCOMIOTHO YepPHOIo Tea
1) yBenuumace B 2 pasa; 2) ymensunack B 4 pasa; 3) yenudunach B4 pasa; 4) ymeHbINMIACE B 2
pasa. |
3) Ecnu 3a4epHEHHYIO TUIACTHHKY, ha KOTOPYIO NAJaeT CBET, 3aMCHUTh Ha 3epPKabHYIO TOH
K€ MIOIIAAH, TO CBETOROE TaBIICHHE ‘ 1
1) ocranercs HewsMeHHBIM; 2) yMEHBIUNTCS B 2 pasa; 3) YBEIUUUTCS B 2 pasza.
4) ONeKTPOH B @TOME MEPEXOUT M3 BO3OYXKAEHHOrO COCTOSHHS ¢ SHeprueif £i B OCHOBHOE
cocrosnue ¢ snepruei £o. [Ipu stom ucmyckaeres gpoton. Macca uemyimenroro GoToHa paBHa
E -E, E, 1 E, E -E, E,-E, E +E,

D ¢ 5oy e ;o3 he 4y ke 55

- 5) Yacrora najaiomero uHa (JOTOIEMEHT HM3ITYYCHHS yMeHblTaeTcs BABoe. Bo ckoibko pas
HY)KHO M3MEHMTH 3a/lep)KUBAIOIIEE HANpPSKEHHE, eClii paGoTolM BBIXOjia 3NEKTPOHA M3 MaTepHaia
(GoToanemenTa MOXKHO MpeHedpeun?

1) yBenuuuTs B 2 pasa; 2) YMEHBUIUTD B 2 pasa; 3) yBETHYHTH B V2 pa3; 4) yMCHBIIUTD B V2 pas;
5)ocTaBuTh 6€3 H3MEHEHHI. }

6) Ilpu 3amMeHe OAHOTO MeTamna APYTHM [JIHHA BOJHEL COOTBETCTBYIONIAS KpacHOH rpaHuile
poroaddexra, ymensimaerca. Pabora BB{‘XOI{& JUIL BTOPOTO METajljia: II0 CPaBHEHUIO ¢ PaboTOi
BLIXOJIA LIS 1IEPBOTO ‘ ‘

1) yBenuunnace; 2) yMeHbIINNACD; 3) HE H3MEHUIACh.

7) Onbrrer CTOJIETOBA 110 HCCIGIOBAHUIO B3AUMOJICHCTBHS H3TyUCHHS C METAILTAMM:

1) MO3BOSIMIM ONPEAEIHTH PasMEPhI Spa; 2) MOATBEP/UIN KBAHTOBYIO MPHPOLY HIIYIeHHS, 3)
LOATBEP/MIE HATHIUE BONHOBEIX CBOKCTB y 3JEKTPOHOB; 4) MOATBEPIMIIA THIIOTESY O THCKPETHOM
CHEKTPE YHEPIUH IMEKTPOHOB E aTOMAX.

8) B ahdexre Komirrona poton
1) BEIOMBaET 9IEKTPOH C TOBEPXHOCTH BEINECTBA; 2) IepelaeT SIEKTPOHY 9acTh SHEPIHH IIPH
YIIPYTOM CTOJIKHOBEHHH; 3) IEPENaeT 3IeKTPOHY YacTh SHEPIUH NPH HEYIPYToM CTOJKHOBEHHH.

9) Onsrrel @pania u ['eprta mo MCCNIENOBAHHIO JICKTPHUYECKOT0 paspszia B Iapax pTyTu:

1) mosBonmMAM ONpeNENUTL pasMepH! Spa; 2) MOATBEPAMIM KBAHTOBYIO TPHPOAY H3IYHEHHS, 3)
OATBEPIUIN HATTHYHE BOJ'[HO?BB}IX CBOMCTB Y 3JIEKTPOHOB; 4) MOATBEPAHIIA THIIOTE3Y O JUCKPETHOM
CTIEKTpPE YHEPTUH 3NECKTPOHOB|B aTOMAX.

10) Hapucyiite cranmonapusie opOUTH aToMa BOZOPOJA COTVIACHO MoAeld Bopa. YciIoBHO
H300pasuTe NEPeXoib] HMEKTPOHA C OJTHOM CTAlMONAapHOM OpGHTEHI Ha APYIyI0, CONPOBOXKIAIOIMHKECS
M3Ty4EHNEM KBaHTa Hepruu, B ynbTpaQuoneToBol 06IacTy CHeKTpa 9TH MEePeXOAsl JAIOT CEPHIO
Jlaitmana, B BupuMOn — cepuio Banbmepa, B mH(pakpacHoil — ceprio [larmena.Kakoi IIEPEXOL
COOTBETCTBYET HAHOOJIBIIEH HadTOTE KBAHTa B BUIUMO# 06acTit criekTpa?

IIpumepHbIi NepeveHb BOMPOCOB K PEHTHHI-KOUTPOJII0 Ne2
1) Cranvonapusmv ypasrennem Ilpeunrepa s a1eKTpoHa B BOAOPOIONONOGHOM aToMe
SBIIAETCS YpaBHEHHE

2 ) 22
Q-}-Z—@E\V:O V21|1+_—T E+ : ze - \|,r:{]
1 d%x B2 : 2 e\ dmeg ;
2 ma 2 x>
2 m 0~
2l E—— = 2
v \|J+h2 E 5 y=0 Vzw+—%E\y=O
3) ;4) h .
2) Ecnu y — dyynkuus UMeeT BHI, YKasaHHBIH Ha PUCYHKE, TO BEPOSTHOCTB O00HApYKUTh
L s |
<X < I

3JICKTPOH Ha y4acTKe 6 2 paBHa




A

0

3%

3) B xaxom ey

(VS

b
3

L

0/

ae DHePreTHHECKHil CIIeKTP JIEKTPOHa CILIOIHOMH?

1) 37IeKTPOH B TIOTEHIUATBHON AMe umpuroii 10719y 2) snextpon B aroMe; 3) 37eKTPOH B MOJIEKYJIe

BOJIOpona; 4) CBOGOII
4)MakcuManpHQ
COCTOSIHWH, Ha HaTpAak
Dh2)2h;3)3k ;4
- 5) Ckoubko pa3
=47
1) 15;2)48; 3) 32; 4)
6) OnpenenuTh
CJIOE pacIONOKEeHBI 7
1) Cl; 2) Ge; 3) Br; 4)
7) Cpena Ha3bIB
1) monHOCTEIO TTOIIION
HEE M3JIyueHue; 3) ycu
8) Cucrema Hak:
1) co3math WHBEpCHY
(boToHOB; 3) obecneuy
9) Pacemorpum
SHEpruaMu Fy u £y,
HACEJIEHHOCTRIO, €CITH
1) paBHO umCIy aTOMO

54, |

BIF 3IIEKTPOH.

€ 3Ha4CHHe HpOGKI}HI/I MOMCHTa HMITYJIbCA JJICKTPOHA, HAXOLALIETOCH B f-
JICHHUE BHEIIIHEI O M&THHTHOFO II0JIs paBHO

4h

TMYHBIX COCTOSHUM MOXET UMETh 3JICKTPOH C TJIaBHBIM KBAHTOBEIM YHCJIOM I

dTOM, Y KOTOPOTr0 B OCHOBHOM cocTossHAM 3anoiaHeHbl K, L, M — cnon u 8 N —
DIEKTPOHOB.

Ti.

1€TCSL aKTHUBHOM, €CJI 0HA ‘

[aeT MaJlafollee Ha Hee U3JIyucHUe; 2) MOIHOCTHIO PacCerBacT MAJArollee Ha
[TUBAET I1aJarolllee Ha HEE U3TyUCHHE.

\9KH JIa3epa II03BOJIIEeT

[0 HaCEJIEHHOCTh B aKTHUBHOM cpeze; 2) BBI3BaTh BEIHYXKICHHOE H3JIyUCHHUE

Th BBICOKYIO KOTEPEHTHOCTD JIA3epPHOT0 H3TyJeHHUS.

7B KBAHTOBBIX COCTOSHHUS, B KOTOPBIX HAXOMMTCH CHCTEMa aTOMOB, C
puyen Ez >F. Cucrema Oyjier HaXO,Z[I/ITBCH B COCTOSIHHH ¢ HHBEPCHOM
YUCIIO aIOMOB N\ ¢ aneprueit £y 6yner

B N2 ¢ sHepruedt E»; 2) MeHbIne, deM No; 3) 6om,me ueMm N,.

10) [peHIMID Haltme CIIpaBe/IHB

1) s Bcex TOXKIE

|
‘CTBGHHB]X YJaCcTUIl KBAHTOBOMEXAHHYIECKOH CUCTEMEL; 2) I CHCTEMBI

TOXIACCTBCHHLIX 6030‘HOB 3) AUUI CHUCTCMBI TOXKACCTBEHHBIX (I)epMI/IOHOB.

1) lnsg HyKJI0HO

1) mpoTtoH obnmamaer 3
HYKJIOHOB IPaKTHIECK

2) UeMm MeHbIIIC
1) Gosbie y Hero medy
Ha OTAENBHBIC HYKIIOF
HYKJIOHBI;
TEPMOSJIEPHOTO CHHTE

3) Ilpu a-pacnan
1) 3apsin sapa He nzMe
2e, Macca sgpa yMeH
MeHseTcs; 4) 3apsn s

4) MEHBII

IpumepHbIii nepeyens BONPOCOB K peﬁTHHF-KOHTPOHm Ne3
3 BEPHBIMU SBJISIOTCS CAEAYIONIHE YTBEPXKICHUA

apsIoM, PaBHBIM &’
U OJINHAKOBEL
SHEPTHUS CBSI3YU SIPA, TEM

CKT Macic; 2) MEHBIIYIO paboTy HY)KHO COBEPIIHTD, YTOGHI PA3JIENHTh 3TO SIPO
i61; 3) GOJIbIIE YHEPIUH BLIASTUTCS MPH pacmane 3TOro sApa Ha OTAENbHEIE
e ero§ 9HEPTHsL II0KOS; 5) MEHBIE OSHEPIHM BEINEGIMTCS B PEeaKiHd
24 3Toroi S7pa ¢ APYTHMHE SAPaMH.

; 2) CIIMH HEHTPOHA MEHBIIE CIHHA IIPOTOHA; 3) MACCHI

[47]

HHTCS, Macca sJpa yMeHbIIaeTcs Ha 4 a.e.M.; 2) 3apsj A/pa yMeHBIIAeTCs Ha
binaerTcs Ha 4 a.e.M.; 3) 3apsm supa yMEHBINAeTCs Ha 2e, Macca AApa He
pa yMEHBINAeTCs Ha 4e, Macca sipa YMEHbBIIAeTCs Ha 2 a.€.M.




4) Kakast gonst pe

PaBHBIH IBYM MEPHO/I
1) 50%; 2) 67%; 3) 33
- 5) CxombKo o-

241
95 TIPEBPATHIICS
1)8audp;2)%90mu3

6) Snpo azora
JJIEMEHTA 06pa3013an0
117
F
1) 9° .2 8 C

)% 53

7) Sopo Gepun
LIE},CTI/IHa I[IPpKU 5TOM BEI

Dp;2)n;3) @;4) €]

8) Peakmmsa H
1) cnuHOBOrO MOMEHT]
9. 3aKOHOM COXpaHEH

),u —e +V, +1

10) U3 mpusene

1j 770‘97/‘*‘7;2) I
5.2. IlpomexyT

1) Temrosoe u3;

2) AGCOIOTHO ¥
3) Pacmpenenen

e +Vv,+Vv

3 IH0AKTUBHBIX aTOMOB OCTAHETCS He PAaCIIaBIICHCs Yepe3 HHTepBa BPEMEHH,
am nomypacrmamga? |
%, 4) T5%; 5) 25%.
i1 - pacmanos I[OJ'I)KHO MPOU30UTH, YTOOEI HeCTa6I/IJ'IBHBII/I M30TOI AMEPHUIHS
209

B cTabUNBHEIN I/I30TOH BUCMyTa 83 Bi ?
$;:3)6auSp; 4)7(11/13[3

l.f N 4 He) :

3aXBaTHIIO %—qacmuy 2 U UCIYCTHJIO IPOTOH. SApo Kakoro

Ch? | ;
> 16 17 4

F 2 O N
” 4)8 75T,

9 | 2 | 10

s 47, mornotusl meittpon 177 IpeBpamaeres B aapo Gopa 0 . Kaxas

DpaceIBaeTCs?

; 5) uemyckaercs 7 -KBaHT.

# He \MO)KeT UATH U3-32 HapymeHH,;I 3aKOHA COXpaHEHHU
a UMITYJIbCa; 2) HCHTOHHOFO 3apafa; 3) 2IeKTPIYSCKOTo 3apsa.
151 JIEKTPUUECKOTO qapsma 3anpeneHa peakius

.2)n-{—ﬁ—>e_-§kl7e,3)n+v —>pt+e WV, tn>ptu

)

HHBIX CXCM BBaI/IMOHpeBpaHleHI/Iﬁ YaCTHI aHHI/IFI/IJI}IHI/II/I COOTBeTCTByeT

DYHAS ATTECTAUMS 10 UTOTaM OCBOCHHS JUCIUIIIMHEL — 3K3aMEH.
IIpamepHbIii NepedeHs BOIIPOCOB

TydeHue. PaBHOBECHOE H3NMyueHHe. XapaKTePHCTHKH TEIIOBOIO M3TYUeHH.

icpaoe Tesio. 3axon Kupxroga. 3akon Credana-Bonbumana u 3axoH Buna.

MC DHEPIUH B CICKTPe abCOMOTHO uepHoro tend. Dopmyna Panes-Ixumnca.

YaeTpaduoneroBast karactpoda.

4)
5)
6)

KBamuToBas ry
Bremmmnit ¢o
O¢dexr Kom
7) Mopens aron
8) Tumotesa 1
MHUKPOYACTHII.
9) CooTHoreHu
10) Bommnosas ¢y
11) Hecrammonap
12) Craunonapmc

13) Yactuua B oo

14) Tlpoxoxnenn

15) KBaBTOBBII T

16) Ypaeuenne I
MarHMTHOE KBaHTOBBIE

17) KpanToBauue
otbopa.

18) OpbGuranbuer

19) CobGcrBeHHBIT

MAarHUTHBIH MOMEHT
Itepna u 'epnaxa.

imoTesa u popmyiia llnanka

TOIIEKTpHYeCKHit addexT u ero 3akousl, PDOTOHEL
[ITOHA U €0 TEOPHSL.

a Pesepdopna. IMocrynare: Bopa. Atom Bojopoa.

¢ bpoling.  DxcnepuMeHTanbHOE HOATBEPIKAEHHE BOJHOBLIX — CBOMCTB
€ HeonpeIeneHHOCTEH.

HKIIHS, €€ CBOHCTBA H CTATUCTHYECKHUM CMBICIT,

Hoe ypaenenue llpennnrepa.

e ypasHenue Llpenunrepa.

reHINAaILHON sSIME.

e YACTHUI[b] Yepe3 IOTEHUHANBHELH Gapbep.

APMOHMYECKUH OCIHILIATOP.

Ilpez[m{rejpa JJis DIIEKTpOHA B aToMe Bogopopa. ['nmaBHoe, opOuTanpHOE M
> qHcIia.

SHEPI'U¥ 3NEKTPOHa B aTroMe Bogopoza. Criektp aroma Bogopoda. Ilpasmio
\

[
1 U MaFHI{THLIfI MOMCHT DJICKTpPOHA. :
MCXQIIHQGCI(HI‘& MOMEHT HMIIYJIbCa BJIGKTpOHa (CHI/IH), CIIHHOBLIH
3J'I€KTp0Ha. Counosoe u MAaruMTHOE CIHHOBOE KBAaHTOBBIC 4uCHa. OIBIT




20) [MpuaImm 3at
21) Ilormomenue,
22) Jlazepor [Tpy
23) Knaccmaecks
24) KpanToBas T
25) Teopus Temn
26) bosonsr u ¢
Hupaxa.
27) Ouepreruvec
28) Pacripenened
METAIUIEL, IOJIYIIPOBO
29) CobcTBenHas
30) Onextpomnpot
METAJJIOB U IOJIYIIPOR
31) P-n mepexon,
32) Xapaxrepuct
33) 3axoHBI pajy
34) Slnepubie pe
JIETICHUSL,
35) Peaxmus cun
36) Bunsl B3aum
37) Mertons pert
38) Yacruipi u a

5.3. Camocrosi
CaMocTosTensH
CIIEYIOIIUE BUHI JIEs
1) AyaurtopHnas
nabopaTOPHBIX M IIpar
2) Bueaymurop
U3YUEHUH TUCITHUILIAH
OcHOBHOM (hopmoii ¢
PEKOMEHIOBAHHOM JIH|
CamocTosTeNIbH
OCYIIECTBISATECS Ha
KOHCynpTanuax. Kak
npeactasisier coOoi
3HAHWMH, OCYLIECTBIISIE
KouTpons BN
3alUTEl 1abopaTopH}
9K3aMeHe.

1) Kaxoe uznyq
KaKUX) BUJIOB U3JIydel
2) [atite ompe
HA3bIBAETCS abCOJIIOTE
3) Cdopmymupy
4) Kaxo#i Bug

ipera Iaynu. ITepuoandeckas cucrema saneMenToB Menaeneesa.
CIIOHTAHHOC ¥ HHIYIUPOBAHHOE H3TyIEHHE. Koa(l)(bnunem Bl OHHINTEHHA.
[HIHII JEHCTBUSA 1a3€POB.
s1 TEOPUS TEILNIOEMKOCTHU. 3akon [lrosonra u T,
COpHS TETUIOEMKOCTH DHHINTEHHA.
oemkoctu Jlebas. Donons.
epmuonsl. [lonaTre o xBaHTOBBIX cTarTHcTHKax Bosze-Difninrelina u Depmu-

KHE 30HLI B KpucTayiax.
he 3JICKTPOHOB II0 IHCPICTHYCCKUM 30HAM. KﬂadCI/I(bI/IKaHI/IH TBEPALIX TCJI HaA

JAHUKHA U JUOJIICKTPHKHA.

[ ¥ IpUMECHAsS IPOBOJAUMOCTH [ONIYIPOBOJIHHUKOB.,

30HOCTh TBEPABIX Tell TemmepaTypHas 3aBHCHMOCTH SJIEKTPOMPOBOJHOCTH
OJIHUKOB. Y pOBeHb Depmu.

[IosrynipOoBOAHUKOBBIE AUOJIEI.

MKH aTOMHOTO s7ipa. Moiesn aToMHOTO sipa. Macca 1 9xeprus CBs3y aapa.
O4KTUBHOTO pacnaza. Anbda-, 6eTa- 1 raMMa-H3JIyueHuE.

AKIIAM U 3aKOHBI coxpaHeHus. Peakius nenenus simep. LlemHas —peaxmus

res3a aTOMHBIX azep. [Ipobnema yrnpapisieMbIX TEPMOSIECPHBIX PEaKIVIHN.
DIECHCTBUH U Kilaccu(pUKaAIUS dJIeMEHTAPHBIXK YaCTHII,

ICTPALIY DJIIEMEHTAPHBIX YacTHLl. KocMudeckue Iy tm,

HrryacTuibl. Helitpuno. Keapku.

enbHas padoTa 00ydyaromerocs

as pabora cryseHToB 1o aucnummmeEe «KBaHTOBas GH3UKa» BKIOYAET B cebs
TEJIEHOCTH:

[ caMocToATeNbHAasg paboTa CTyAEHTa MO JHUCIMIUIMHE BEIIOJHAETCA Ha

(TMUECKUX 3aHATHSIX [IPU PEIICHUH 3a/1a4.

Has CaMOCTOsITeNbHAS padoTa BEINOJNHACTCS CTYAEHTOM IpPH YIIyOIeHHOM
Bl [10 TeMe MPONICHHOR JIEKIMHU, IPH IIOATOTOBKE K Ta00paTOPHEIM paboTaMm.
AMOCTOSTEIbHOM pabOTEl CTyJeHTa SBISIETCA H3YUCHHE KOHCIIEKTa JICKIHMH,

repaTypeL.

as paboTa 3aBepLiaeT 3a/adi BeeX APYIAX BUIOB YIOHOTO IPOIECCa H MOXKET
JICKIIUAX, CEMHMHApax, MPaKTHUYECKWX 3aHITUSX, JTa0OPATOPHBIX 3AHATHSX,
popma opranusammm yaebHoro npouecca caMocToATeNbHAs paGoTa CTYAEHTOB
LEJICHAITPABJICHHYIO CHCTEMATHYeCKYyI0 JeATeNBbHOCTE 10 HPHOGPETEHMIO

MYIO BHE ayJIUTOPHH.

JTHEHUS CaMOCTOATENBHOM paboThl OCYILECTBISAETCS B XOJ€ BHIMONHEHHS H

bIX paboT MO JMCLMILIMHE, TIPH BBINOJHEHWH NPaKTUYECKHX 3a/JaHUl, Ha

Bonpoce! ayist eaMocTosiTe/IbHON paboThI CTYIEHTOB
CHHME HA3BIBACTCS TEMVIOBBIM, M YEM OHO OTJIMYAETCS OT APYTUX (IEePEeUUCITUTE
[us?
[ICJIEHHsS (OCHOBHBIX XapaKTCPUCTHK TEILIOBOrO u3jiydeHus. Kakoe teno
O YEepPHBIM?
iiTe saxon Kupxroda.
HMeerT | 'pacnpeneneHHe SHEpruM B cleKTpe abCONOTHO YepHOTO Tena?

HapI/ICYI/ITe KPHUBELIC pacnpen‘enem/m B 3aBHCHUMOCTH OT AJIMHLI (I/IJ'II/I ‘laCTO”lBI) BOJHBL OJId ABYX

teMmneparyp (T2>T1).

5) Cdhopmymnupy|ii
6) 3anumure (i

|
fite BaKIOHBI Credana — Bonbiimana u cMmerenus Brma.
pmyity Pases - JDkunca U osicHUTE CYTh "yiIbTpadnoaeToBo karactpoder'.




7) 3anmmute ¢
8) Kakoe u3 T
OJIMBAKORBI?
9) B uem coctol
10) Chopmymupy
IPEACTABICHHIIM KJiag
11) Kak xagecTss
12) O6Bsacuwute 3
13) Uro Takoe
rPaHUYHOH YaCTOTHI?
14) Yro Taxoe ¢
15) Ioyemy Gwin
16) B uém npotu
17) B uem cym
bopa. Kakorer Heoct
18) CuexTpsl ato
19) Kakue Tume
[OJIeM, U aTOMaMH#?
20) B uém 3axiio
OCHOBaHHUH OIIbITA?
21) Kakue xBaHT
22) Yewm oupenern
23) ObmsicHuTe 11
24) Ot uero 3aBH
25) Kakxosa 30HH
26) O0bsacHUTE M
27) KakxoB ¢usuy
28) Uem oObscH
METAJIIOB U MOJIYIIPOH
29) OGpacHuTe
HOCUTeNeH 3apsijia B 11
30) Obmwacuute ()
31) Hapucyiite 5
JIeHCTBHE BHEIITHETO 9
32) Yto Ha3bIB
PaIOaKTUBHPIX ?
33) Ha uem ocHO
IprOOPEI MPUMEHSIOT!
34) OOwsicauTe y
35) Onumwre np
36) Ilepeuncnure
BEILICCTBOM.
37) B uem 3axig
JJIEKTpOHAX?
38) Yem obycinol
cpeny?
39) Yto npoucxo
40) KaxoBrsr 0co0
B-m3mydenus, umerowy
®onjy
chopMUPOBAHHOCTH
JIOKYMEHTOM,

OICHOYHBIX MaTepI/IaJIOB

OpMyiTy IIaHka U IIOSICHATE CYTh €r0 KBAHTOBOM LUITOTE3EI.

=

cJl, YCPHOC HIIM HEYCPHOC, HMMEET BBIIIE TEMIICPATYPyY, €CIIH HX SPKOCTH
|

IT SIBJICHUE, Ha3bIBaeMoe HOTOI(DPEKTOM.
uTe 3akoHBI (QoroaddexkTa. B yem
CHUECKOH puzuxu?

*HHO, CIIeTysl BOJIHOBOW KapTHHE U3IIy4eHUs, O0BICHUTS GoToshdext?

aKousl poToadderTa, ucxoms u3 Gopmys DHHIITEHHA.

KpacHas rpaHdna Qoroaddexra. Yem ompemensgercs YHCIOBOE 3HAUCHHE
10 BIIHsIET HA MIONIOXKEHHE KpacHOH rpaHuiibl hotosddexra?

TOSJIEMEHT ¥ KAKOBA €0 BOJIBGTAMIIEPHAS XapaKTepUCTHKA?

A OTBEPrHyTa MOJENH aToMa Tomiicona?

BOpeUrs MpeIokeHHol Pesepdopaom mianerapuoit Mmogenu aroma?

I0CTh TEOPHH aTOMA, NpeuIokeHHoW Bopom? C(bopMyanyHTe HOCTYJATH
ATKU TEOPHH bopa? ‘

MOB. CHE,KTpaJ'IbHBIG CepHuM aToMa BOAOpOaa.
coy;xapeHHﬁ BO3MOXHBI MEXKAY SJICKTPOHAMU, YCKOPACMBIMH 3JIEKTPUUECKUM

OTH  3aKOHBI  MPOTHBOPEUAT

Ta€TCs OIIBIT <I)paHKa u Tepua, H KaKue OCHOBHBIE BBIBOJLI MOXHO CACJIATh Ha

OBBIE YHCJIa OMMCHIBAIOT COCTOSHIE MUKPOYACTHIILI?

SIETCS EKTPOHHOE COCTOAHUE H30IHPOBAHHOIO aToMa?

porecc 00pa30Banys 3HEPIeTHIECKHAX 30H B TBEPOM TEJIE.

CST MIMPHHA PA3PEIICHHON 30HBI M YHCIIO YPOBHEH B HEll?

A CTPYKTYpa IMIPOBOAHUKA, MOJIYTPOBOJHUAKA U H30J1;1T0pa‘7

€XaHU3M COOCTBEHHOM U IPHUMECHOMN TPOBOAUMOCTH HOTYIIPOBOIHHKOB.

CCKHI CMBICTI TOHATHS ypoBHS Depmu?

ETCSA  PAasIMYHe TEMICDATYDHOM 3aBHCHMOCTH 3JIEKTPOIIPOBOXHOCTH y
OJIHUKOB?

3aBUCUMOCTD  HOJOXKEHUsST ypoBHs DepMH M KOHUEHTPALMH CBOOGOHBIX
OJIYTIIPOBOJIHUKAX OT TEMICPATYPEI. |

H3UYECKHE [IPOLECCHI, TPOUCXOIAIIIE TIPH 00pa3oBaHHUHU P-N HEepexoia.
HePreTHYECKHE 30HBI B OOIACTH P-N Mepexojia H OOBACHATE, B YEM COCTOMT
IEKTPUYECKOTO MO HA P-N HEPEXO/L.
AETCs  paJHoakTHBHOCTRIO?  Kakwe

IPOLIECCHl  OTHOCATCA K YHCIY
BAH IPHHIKI PETHCTPAIMA U U3MEPEHUS PaJJ0aKTHBHOTO uanyueHns? Kakue
Cs1 TS DTHX [esIeii?

CTPOMCTBO ¥ IPHHLIAI JIEHCTBHSA CUETYUKA Fenrepa

hIIECCHhI, nponcxommue B ra30paspsIHBIX CUETUHKAX.

Qu3MIECcKkue TPONECCHl, TPOUCKOISIINE IPY B3aUMOIeHCTBHY B-u3nyueHms ¢
YaKOTCs ITPOIECCHI YIPYTOro PACCEsAHUS IEKTPOHOB SAPaMH, 3JIEKTPOHOB Ha

JIEHBI n()?epn SHCPI'HK YaCTUIIBI NPU MPOXOXKIACHHH Yepe3 MOIVIOINAIOIIYIO

(T DU IPOXONCICHAH JJIEKTPOHA YEPE3 TIOTIOTHTEID?

CHHOCTH ITPOXOXKACHUS Yepe3 IOTTOTUTEIb MOHOPHEPTETHYECKHUX B-4acTHIl U
SrO HEMPEPBIBHBIA SHEPIreTHIECKUH crekTp?

(OOM) mns  UpOBEJCHHS — ATTECTAMH  YPOBHS
COMIIETCHIIHH  OGYYAIOIINXCS 110 AMCIHILINHE | odopmiIgercs OTAENbHBIM




6. YYHEBHO-METOJUYECKOE 1 UHOOPMAIIMOHHOE OBECIIEYEHUE

JACHUTIIIMHBI
6.1. KHuroo6¢cneueHocTn
KHATOOBECIEYEH-
Ton HOCTb
HanMeHoBaHue JIATCPATYpLI. aBTOP, RA3BAHUE, BUJL U30AHMWA, W3OATCIbCTBO W3 nAHMS Hamiune B
ICKTPOHHOM KaTanore
3bC
OcHoBHas nuTeparypa
1. Mapruucon JLK. Kepurosas ¢usuka: yueGHoe mocoGue / Maprtuacon JI. K., | 2021 https://www.iprboo
Cwmuproe  E.B.. - Mocksa: MOCKOBCKHMI ToCYAapcTBEHHDbI — TeXHHYECKuUi! kshop.ru/115606.ht
yHusepcureT umenu H.P. Baymana, 2021, - 528 ¢. - ISBN 978-5-7038-5562-1, -I ml
TeKCT: JIEKTPOHHBIM.
2. Hponos W.E. Ksanrosas ¢usuxa. OCHOBHbIC 3aKOHbL: yueGHOe nocobue / Upomos! | 2021 https://www.iprboo
WN.E.. - Mocksa : JIaGopgropus 3uanuit, 2021, - 259 ¢. - ISBN 978-5-93208-517-2. -. kshop.ru/105767.ht
TeKCT: 2JIeKTPOHHBII, ml
3. Tombmun JLJI. KBanTopas $usuka. BRomHbIH Kypc: yue6HOE nocoGue / JI. J1, 2019 https://znanium.co
Tompaun, I'. Y. HoBrkosg. - 3-¢ u3j. - Jlonronpynueiii: M3gatensckuii Hom m/catalog/product/
«Mutesekr», 2019. - 480 c. - ISBN 978-5-91559-268-0. - TeKCT: 3MeKTPOHHBIHA. 1117881
4. Tlapwiakos A.H. KBanToBas (Gusnka 11s uikeHepoB: yye6Hoe nocobue / 2019 | https://www.iprboo
[apuiakos A H.. - CapaTtps: By3zosckoe ofpazopanue, 2019. - 404 c. - ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TeKcT: JEKTPOHHBIHA, ml
JonoJIHuTeNIbHAS TUTepaTypa
1. Kocruna T.K. Beexenyie B kBautoByto Qusuky: yue6Hoe nocobue / Kocruma T.K.,|| 2018 | https://www.iprboo
['ymun B.C., Bangeiuesy F.B.. - ExatepunGypr: Wsnatensetso Vpansckoro ‘ kshop.ru/106350.ht
_ynusepeutera, 2018. - 232 ¢. - ISBN 978-5-7996-2357-9. - TeKCT: 3JIeKTPOHHBIH. ml
2. Bonkos AT'. Kypc dupuxu. Ksanrosas ¢usuka: yae6noe mocobue / Bonkos A.I'., | 2017 htips://www.iprboo
[Toesnep A.A.. - ExatepunOypr: Ypansciuit (emepanbHblii yHuBepcuret, 2017, - kshop.ru/106401.ht
155 ¢. - ISBN 978-5-321102527-7. - TeKCT: 31eKTPOHHBLH. ml
3. Jlexunn no dusuke. Keantosas u agepHas (usnka [Dnexrpounrrit pecypel / A.:| 2016 http://e.lib.visu.ru/b
®. Fankun, H. C. Ilpokomesa; Bnagumupckuil rocyaapcTBeHHbIH YHHBEPCUTET | itstream/123456789
umeHn Anekcanspa ['pujopbesuta n Hukomas I'puropsesuda Cronerossix (Bal'y). . /4747/1/01522.pdf
- OmnexktponHple TekcroBble pamHsle (1 datin: 1,43 M6). - Bramumup:
Bramgumupekmii rocy iapdTBeHHBIH yHUBEpCUTET UMEHH AJlekcaH/pa ['puropbesnya |
v Hukonas I'puropsesrup Cronerossix (Bal'V), 2016. - 87 ¢.: wi., Tabi. - 3ariasue |
C TUTYJA 3KpaHa. - DICKTPOHHAS BepCcus nedaTHol my6nukauuy. - Bubmuorp.: c. 85.
- ISBN 978-5-9984-065416. R ‘
4. Capuna M.IL. KsafroBas ¢uspka: ydeGHoe nocobue / Capmma MIL. - | 2016 https://www.iprboo
Hoocubupck: HoBocHGupckuii rGCyNapCTBEHHBIM TEXHUYECKAM YHUBEPCHTET, kshop.ru/91369.ht
2016.- 131 c. - ISBN 97§-5-7782-2896-2. - TeKCT: 97I€KTPOHHEIH. m|
6.2. [lepuoguyeckue n3ranus
D) Kypuay «KsanTOBas 3neKTpOHHKa». ApXHB HOMEPOB. PexuM  JocTyma:
http://www.mathnet.ru/qe/archi ve. ‘
2) Hayuno-texauyeckuii KypHAaI «DOTOHUKAY. Pexum JocTyna;
http://www.photonics.su.

7. MATEPHUA
[ peanuzais
3aHATHH. JIeKIHOHHE]

[MPOCKIIHOHHBIX CUCTEN, IPOCKTOPOM U HOYT6}’KOM.

Aynutopuu U1
BHIIIOJIHEHUST J1abopa
«M3yueHue BHEIIHEr(

«Mzyuenue

ropaelx pabor; 1

HLHO-TEXHHHECKOE OBECINEYEHUE IUCITAILIAHBI
J@HHOM JUCIUIUTAHD MMEIOTCA CIIEIHAIbHBIE IOMELICHHS JUIS IPOBEIEHHUS
€ ayIUTOPHM OCHALICHBI JOCKON (U Melia WM MapKepa), SKpaHoM JIi

sl TpOBeJicHWS 1abOpaTOPHBIX 3aHSITHM OCHAINEHBl YCTAHOBKAMH IS
«Omnpenenenne nocrossauol  Credana-BonsimManay;2

Q)OTOSQ)(beKTa»; 3 «Oddexr Komnronan; 4 «QupeneneHne pe3sOHaHCHOTO
NoTeHIHaNa BO30yxaA¢Hus atoma meTonoM Ppanka — [epi; 5 «CrekTp M3NydeHHS aTOMApHOIO
BonOpojay; 6 «M3yu¢Hne TemmepaTypHOH 3aBHCHMOCTH COTMPOTHBIEHHS HOTYIPOBOLHUKOBY; 7

BOJIBT-aMIICPHBIX = XaPaKTCPUCTHUK TCPMOTYBCTBUTCIILHBIX COHpOTHBHCH[HfI));

8



«M3yuenre BOMBTAMIIEPHBIX XaPAKTEPUCTHK (HOTOCOIPOTHBICHHS;

3JIEKTPOHHO-BIPOYH(
. Ilpakruueckue/]

Pabouyro nporpammy

Penensent
['enepaneHbIil mupeKT

[Tporpamma pacemoTy
ITpotokon Ne 1 ot 30.
3aBenyromuii kadeap

Pabouas nporpamma j
nanpasiaeHus 02.03.03
[Tpotokon Ne 1 or 30.
IIpencenarens xomuc

COCTABHII CTApIIUK MpEnoiaBaress Ka(b. @®ulIM C.B. Xupnosa /Z/E(/ff/
op OO0 «dC C epgﬁc»

08.2021 rona

W57

9 «M3yueHme CBOWCTB
ro nepexonay; 10 «M3yuenne cuerunka ['eiirepa — Mrosiepay.

1abopaTOpHEIE PAGOTEI TPOBOAATCS B y4eOHBIX na6opaT0pHﬂx 430-3, 431-3,

/ 1.// J1.C. KBacos

eHa 1 oxobpeHa Ha 3acenannu Kadeapsl QU3HKH H TPHKIAJHON MATEMaTHKY
e

(_?40, MOAITHCE)
(

accMOTpeHa M 0J00OpeHa Ha 3acelaHuu yueGHO-METOMMUECKO! KOMICCHI

)%

C.M. ApaxkensH

! DyHaaMeHTanbHast nH(popMaThKa 1 HHPOPMALMOHHEIE TEXHOIOIHH

e

/('(bHO: MOATIHCE )

)8.2021 rona
C.M. Apaxensu




JUCT HEPEYTBEPXJEHU S
PABOYEN MMPOTI'PAMMBI JUCHHUILIHHBI

PaGouast iporpamma o06pena na 204 /2045 yueOHBIH Toa

[Iporokoi 3aceranus kadeapnl Ne 7

o RN G rona

/J/QBenyIOLuHI?I Kadenpoi

I\ 2z ,/;//f,uz e

Pabouast nporpamma omo6pena na 20

Iporokon 3acenanus kadepnr No

3ase/yoni Kaeapoi

Pabouas nporpamma omobpena na 20

IIpoTokos 3acenanus kadenpnr No

/20~ yueGHBIH roja
or rojia
/20 yueOHBIH rojia
oT rojia

3aBejytolui Kadenapoi




