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1.IIEJIM OCBOEHUSI U CIUITJINHBI
Lenbro ocoennsa mucnmiumubl «KBanToBas ¢Gm3ukay sSBIseTes obecrmeueHue 6 )Y LYIIEro
CIEL{MANICTa HAYUHOI Q)Hanccxon 0a30i, Ha KOTOPO} B BEICIICH TEXHMYECKOH IIKONE CTPOHTCS
oOWIeWIKeHepHast ¥  CIIENHUANBbHAS  ITOATOTOBKA. ITocnenoBatenpHOE  M3ydeHHEe  (GHUIMKH
BBIPa0aTHIBAET CIEMUPUUECKUH METO/T MBIIUICHHS, (U3HYECKYIO HHTYHIIHIO, KOTOPEIE OKa3bIBAIOTCSI
BeCbMa IIOAOTBOPHLIMU M B JpYyruX Haykax. CIEHaIMCTEL, TMOJIYHUBIIHE LIHPOKOE ¢bu3uKo-
MaremMaTuieckoe  00pasoBaHHE, MOTYT  CaMOCTOSTENHHO OCBaMBATbL HOBBIE TEXHHYECKHE
HaMpaBIeHUs, YCIeuio paboTarh B HHX, JIETKO IIEPEXOAUTH OT PEIIEHHS ONHHUX 3aJa4 K JPYTHM,
HCKATh HECTaHNAPTHLIE M HETPANMIHOHHEIE MYTH, YTO 0COGEHHO BaKHO IS HPO(ecCHOHATLHON
MOOMJIBHOCTH CIICIHAJHICTOB B YCIOBHAX YCKOPEHHOIO PA3BUTHS TEXHUKH.
3amaun: ‘
® TEOpeTUYeCKas I[IOArOTOBKA B 00NacTd  (U3HKH, Mo3BOJIIOmas  OyAymuM HEXEHepaM
OPHEHTHPOBATLCS| B [OTOKE HAYYHOH M TEXHHYECKOH MHOOpMAnuM H oGecreunBaroias um
BO3SMOYKHOCTB MCI|ONB30BAHMs HOBBIX (PU3MYECKHX IPUHLUIIOB B TeX 00JACTAX, B KOTOPHIX OHH
CIICLIHATIU3UPYIOTES; |
* (opMHpOBaHME HAYYHOrO MBIILICHHS, B Y4CTHOCTH IIPABUJIBHOTO TOHMMAHHS TI'PAHHI
NPAMEHUMOCTH [Ja3/THYHBIX (DUIMHYECKUX MOHSTHH, 3aKOHOB, TEOPHM M yMEHHS OLEHUBATDH
CTCIICHD JIOCTOBEPHOCTH PE3yJbTATOB, IIOMYYCHHBIX C IIOMOMIBI) SKCIEPUMEHTATIBHBIX HIIX
MaTeMaTHYECKHX METOIOB UCCIIENOBAHUS,
* BEIPA0OTKA TPHEMOB W HABBIKOB PENTEHMI KOHKPETHBIX 3aja4 U3, pasHbIX obnacreil (usuxu,
MOMOTarOIIMX CTY/IEHTaM B JaJbHEHIeM pelnaTh HHKEHEePHEIE 3a1a4H.
® O3HAKOMJICHHE CIYACHTOB C COBPEMEHHOM HAy4yHOH ammapaTypod M BbIpaGOTKa y HHX
HAYATBHEIX HABBIKOB IPOBCLCHHS OKCICPUMEHTAIBHBIX HaquHx WCCIIEIOBAHUY Pa3IHUIHbIX
(usnuecKux ABICHUH B OLEHKH MOTPEITHOCTEN H3MEPEHUI.

2. MECTO JUCHMILIAHGI B CTPYKTYPE OIIOII
Jucumiumiaa «l{BaHTOBas GuU3MKa» OTHOCHTCS K 0043aTENBHBEIM AUCHUILIMHAM Gioka bl
Jucrunmune! (Moaynay) yaeOHOro miaHa.

3. IIJ.[AHHPYEM])IE PE3YJBTATBI ObYUEHUS 11O JII/ICHI/IH.JII/IHE
TlianupyeMble pesymbTarThl OOYUEHHS [0 AHUCLUILIAHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbratamu ocsoenis OIIOTIT|(koMeTeHIMAMY ¥ KHARKATOPAMH HOCTIKCHHUS KOMITCTEHIHH)

DopMupyenbie [Tnauypyemsie pesyabTaTbl 00YUCHHS N0 AMCUUILIHHE, B COOTBeTCTBl/lM c Haumenopanne oleHoMHOTO
KOMIETEH LN | WHAUKATOPOM JOCTHIKEHUA KOMMETCHLIMH CpeacTea
{kon, cofepranne MHARKATOP JOCTHIKEH HA KOMIIETEHLIH PesyapTate 00ydeHus no Aucliunnune
KOMMETEHLLHN) (Kkon, colepuanie I'tli,til-li(ﬂ'ﬂ)pﬂ_}
VYK-1. Cnocoben YK-1.1, 3naer npunuunst cbopa, 3Haer: Ortuétst o
OCYLIECTBAATE [10KCK, orbopa u ofobuienus MupopMalnn, | o  mpuHUMNE! ¢Gopa, oTOOPA U JabopaTopHEIM paboTaMm.
KPUTHYECKUH aHANN3 1 YK-1.2, VMeeT cOOTHOCHTS obobureHus nHQoOpMaLyy;
CHUHTE3 I/IH(I)OpMaLlMI/I, PRIHOPOAHBIC ABIIEHHA H ° QCHOBHEIE (1)14]]000(1)(:1(14@ KOHTpOHLHLlﬂ BONPOCHI K
NMPUMEHATbL CUCTEMHBIH CHCTEMATH3MPOBATL UX B PaMKax MOHATHS ¥ TEOPHH, CBA3aHHBIC ¢ | 1A00PaTOpHEIM paGoTam.
noaxon JAjist peeHus I[36])EN-IJ-H,]X BHIOB orucaHueM ychOﬁCTBé
NOCTABJIEHHBIX 3a1a4 NpoeccHOHANILHOM NEATENBHOCTH. OKPYKAIOILErO MUPA, & TAKKE KoHTpoJIBHEIE BONPOCH! K
WK-1.3. Bahager HaBbixamu MX CBSI3b C 38KOHAMH U | PEHTHHI-KOHTPOITIO 1
HAYYHOTO np14¢1<a nu npaKTmecxoﬁ NPUHLIMIIAMHA paSBI/ITl/l}I‘ HpOMC)KyTO‘{HOﬁ
PRGOTE! € MHPOPMAMOHHBIMH GopMynMpyeMBIMH aTTeCTALNH.
IIC'I'(}'IHHl(aMl/l;iMCTOﬂaMH TNPUHATHA 0OIIECTBEHHO- FyMaHHTthLIMH,
PRLIEHHI, €CTECTBEHHBIMU U
TEXHUUECKUMH HayKamH.
Yueer:
®  COOTHOCHTDH Pa3sHOPOIHbLIE
ABJIEHWS U CHCTEMATU3HPOBATH
WX B paMKax M30paHHBIX BHJOB
npod)ecCHOHanbHOR
JEeATENLHOCTH,




*  (opMyIHpOBATH
AIbTEPHATUBHEIE TIOJAXOBI K
PCLICHHIO 33134 B PaMKax
BBIOPAHHBIX BUAOB
NPOQECCHOHATLHOMI
JESTENLHOCTY, B TOM YHUCIe HA
OCHOBE 0000LIeHHUS 3aKOHOB 1
METOJIOB Pa3IMIHEIX HEYK,
PE3y/IBTATOB U3 ‘
HH(OPMALIMOHHEIX UCTOUHHUKOB,

Braneer:

¢ HaBBIKAMH HAYYHOTO MOUCKA U
NpaxkTHYecKoH paboTe! ¢
VH(OPMALUOHHbIMH |
UCTOYHUKAMH;

OTIK-1. Croco6en Q
(ytnameHTanbHBIC 3
3HaHWU, NOJIyYEHHBIE B
0011aCTH MaTeMaTH4eCKuX | &
U (WIK) €CTECTBEHHBIX C

B MpodheccHonanbHoM
ACATENLHOCTH €

[1K-1.1. 3naer npusLHnE!

HpﬂMeHﬂTL HLTIOIB30OBAHMA beHI[aMeHTaJ'ILHBIX

[AHUH, II0TYUYEHHEIX B o0JlacTu

MaTeMaTHYEeCKUX U (UiTH)
CTECTBEHHBIX HAYK.

[TK-1.2. ¥YMmeeT Henons3oBars

HayK, U UCTIONL30BATh UX | DR3OBBIC 3HANMS M3 06NACTH
MATEMATUYCCKMX W (HIIN)
°TECTBEHHEIX HAaYK B
DO(ECCHOHANTBHOM JCATENBHOCTH.

[1K-1.3. Briaacer HaBLIKAMU

,I00pa METO/I0B PeLeH s 3a0ay

)0 eCCHOHANIBHOM HEATENLHOCTH
L OCHOBE TEOPETHUYSCKHX 3HAHMI,

¢  METO/aMH OPUHSTHS pemeHnH

3Haet: [

*  (yHIaMeHTANEHEIE 3aKOHBI
[PUPOJBI K OCHOBHBIE |
(u3MdECKHE 3aKOHE! B OOMACTH
KBAaHTOBOH, ATOMHOH U | }]L[GpHOI/]
(U3MKA.

VYmeer: !

*  PUMEHATH QHIHIECKUE 3aKOHDI
JUTA PELIEHHS MPAKTHHECKHX
3a1ad. ;

Bnageer: |

o HABBIKAMMU TIPAKTHIECKOTO
TIPUMEHEHHUS 3aKOHOB q);mmcn.

Oruértel o
naGopatopHbiM paboTam.

KoHnTpoabHEIE BONPOCH! K
1aboPaTOPHBIM paboTam.

KoHTposbHBIE BOOPOCH K
PEHTHHT-KOHTPOMIO U
NpOMEKYTOHHOM
aTTECTALUU,

4. ObbEM U CTPYKTYPA JUCHUILINHEI

TpynoeMKoCTE CHATIIMHBL COCTABIET 4 3aUeTHBIX eAHHUNEL, 144 yaca.

TeMaTudeckHuii niax
¢popma 00yveHns — ouHas

KontakTHas padota obyqaromuxes (DOopMBI TEKYLIIETO
] € I1eJArOrHYECKHM paboTHUKOM g KOHTPOJIA
E‘ N ‘ B ycnesaemocTy, Gopma
= S 2 3 S| B TIPOMENCYTOUHOI
AT A e , =
J\jg Hanmenosanue tem n/tinm paszacios/rem § 8 s § E z z g § 2B L§ ATTeCTALHH
n/n NMCLMTLIFHD 8 % g o = %8 g g g S (o cemecTpam)
E = g E 2 s | & E 3
g ;
=) = BE©
1 KeanToBas npupona p3nygenus 1-4 4 6 8 — 20
2 DNeMEHTb! KBAHTORDM MEXAHMKM M 5-12 | 8 8 4 - 20 PEHTHHI-KOHTPOJIb
ATOMHOH (pU3HKH B Nel
3 DneMeHTbl GU3NKK TEEPAOro Tena 3 13-16 | 4 4 6 - 18 PENTHHI-KOHTPOND
Ne2
4 ONeMeHTEI busuu AApa ul3 17-18 | 2 - - — 5 PEATUHI-KOHTPOJIE
3JIEMEHTAPHBIX YacTHL Ne3
Bceero 3a 3 cemectp: - - 18 18 18 - 63 3Kk3amMeH (27 4)
Hamvuue B mucuumnuue KIYKP — = - — = = = =
Htoro no nucnunnuue - 18 18 18 63 JKk3aMeH (27 u)

Paspea 1. KBan

Tema 1. Temon

Coneprkanve Te
3akoH Credana-boiy

aOCONIOTHO YEPHOTO T

Iranka o KRAHTOBOM 3

0¢C I/IBJIy‘ICHI/Ie

CO[(ep)K:lHI/Ie JEKIMOHHBIX 3aHATHH 1Mo III/ICIH/IHJII/IHG
TOBAasI npnpona H3JITYyYCHUA

MBI: PaBHOBeCHoe usnyderne. AGcomorHo depnoe Teno. 3axon Kupxroda.
uMana., 3akoH Buma. Pacmpenenenue OHEPTMU B CIEKTPE M3IydEHHS
AEN CDopMyna Poanes - Jxunca. <<anTpa(1)HoneTOBaa karactpodar. I'mmoresa
xapakrepe u3ydenus. Gopmyna [Tnanka.




Tema 2. Ksant
Cognepxanue T
OHEprusi, UMITYJIbC, M
Hasnenue csera. (|
‘ Pazpmen 2. Duie
Tema 1. Crpoe
Cognepxanme T
MoJens aroma Pesep
aroMa bopa. OmriT @
‘ Tema 2. Dnemen
Coxepxanue T
CBOHCTB  MHKPOYACT]
HEOIIpeIeIeHHOCTe
yf)aBHeHHe lpenunT
ypasHenus [lpeawnr
MOTEHIMALHBIA 6aph
Tema 3. Copen
1 Conepxanue T
OpOUTaIbHOE W Mar
OpburtanbHeii MoMeH
ltepra u I'epiaxa.
MOMEHT JIEKTpoHA. )
3JIEKTPOHOB B aTOME I
Tema 4. OcHOBY
Conepkanue 1
Koa(I)(bHuHeHTBI 6)70:1

Pazxen 3. DulenieHTHI GU3UKH TBEPAOTO TeNA

Tema 1. Teopus
Coneprxanue T¢
KBAHTOBBIX CTaTHCTH
TEIIIOEMKOCTH. 3aKOH
TEOPHS TEIIOEMKOCTE
OHEPIUsAM. DNEKTPOHH
Tema 2. 3ounas
Cozepxanue T
IuonekTpukd.  Cobge
IOIYIIPOBOJIHUKOB. |
[TonynpoBogHUKOBEIE
Pasznen 4. Jnen
Tema 1 Atomuo
Conepxanue T
HYKJIOHOB U siiep. U3
cBsa3u B supe.  Cpy
HeycroituuBocTs Tk
5JIEMEHTAPHBIX YaCTHI
peaknuu.

Pazgen 1. KBai
Tema 1. Tenmos
Coneprxanue mp
Tema 2. Ksanro

;

ue atoma. Teopus bopa.
embl: OnbIT Pesepdopiia mo paccesHuro o — 4acTHI] BEIIECTBOM. Anepuast

¢

)Bast IIPHPOJIa CBETA.
empl: Bremunii ¢porosddexr. OcHoBHBIE 3aK0HBI (hoTo3hderTa. DOTOHEL

acca ¢oroHa. YpaBHeHue DifHIITEHHA 1A (bOToaq)(beKTa Omneitel JleGenena.
exT KomMmrona,

€HTbI KBAHTOBOH MEeXAHHUKH ¥ AaTOMHOM (1)I/I3I/IKI/I

popna. Jlumetiuareii ciekrp aroma Boxopoma. TeopHs BOZOPOXONOKOGHOTO

ranka u 'epna.

Thl KBAHTOBOM MEXaHHKH.

eMBL ['uriotesa me bpoiind. DKcHepHMeHTaTbHOE | OATBEPKIEHHE BOITHOBBIX
i, ['paHuIBl NPYMEHHMOCTH KNACCHYECKOH MeXaHWKH. COOTHOIIEHHE

['eitsenbepra. Bomnosas ¢dyHkius u ee cratucTuueckmii cmbicia. O6imee
epa. Ypasuenme IllpenuHrepa mis cTandOHApHBIX COCTOSHHUM. Pelnenue

epa JUIA 4aCTHIBI B «IIOTEHIMANBHOH sMe». [IpOXO0KIeHHe YacTUIB CKBO3b
ep. Tynnensueil oddexr. JIuneHHpIH rapMOHHYECKUH OCIHILILTOP.

IEHHBIE NIPEJCTABIEHNS O CTPOEHUH aTOMOB.

eMbl: YpasHenue [llpeawnrepa mis BOI[OpO,I[OHO,Z[O6HOFO aroma. ['nmaBHOe,

1MTHOE KBaHTOBBIC uucia. CunexTp aroma Bojopona. IlpaBmiio oTGopa.
I IMITYJIbCa SNICKTPpOHA. OpOuTANbHBIA MAaTHUTHBIA MOMEHT 3JIEKTPOHA. OIBIT
Cnun snexrpoHa. CrnmioBoe kBaHTOBOE 4mciO,! COOCTBEHHBIH MATHUTHBIH

MarHuTHOe CIHHOBOE KBaHTOBOe umcio. [IpmHuun [Taymu. PacrpenencHue

0 coctosnuaM. [lepuonudeckas cucrema s1eMenTOB MeHneneena.

I DU3UKH J1a3epOB. ‘

eMbl: [lornomenue, CHOHTaHHOE W I/IH,I[yHI/IpOBdHHOC M3IIy4eHHE CBeTa.
[nTeina, OUTHYECKNEe KBAHTOBEIE TEHEPATOPHI.

TETIOEMKOCTH U 37I€KTPOIPOBOJIHOCTH TBEPIBIX TeIL.

MEL: TIPHHITAI TOXIECTBCHHOCTH YaCTHIL, bosons! u depmuonsl. Ilonatue o
kax bose — OiHmreitHa u Depmu Jupaka. Knaccuueckas Teopus
Hrononra u [T, KsanToBas Teopus TemnoemMxoct DiHiTeiHa. Kantopas
Hebas. Gononel. Pacnpenenenue sieKTPOHOB MPOBOAMMOCTY B METAIIE 1O
bIf ras. Dueprug Gepmu. Yposens Gepmu. CBepXIIpOBOANMOCT.

TCOPH: TBEPIALIX TEJI.

MBI 3I-lc‘-])f"e'l.‘l-l‘lf‘.CK!/IC 30HbLl B KpHCTaJIIIax. MSTEI.HJ'IBI, MOYNPOBOAHHKH H
'BEHHAST [POBOJAMMOCTb  IONYNPOBOAHMKOB. [IpumecHas mpoBOAHMOCTD
(OHTaKT [ABYX T[IOJNYNPOBOAHAKOB pPA3NMYHBIX THUIOB (p-N - TEpexox).
monbl. JleficTBue cBeTa Ha MOTYTPOBOIHIKH,

IEHThI PU3MKH S/IPA 0 YJIeMeHTAPHBIX YA CTHI]

€ SIp0. DIIEMEHTAPHBIC YACTHIIBL.

SViSg COCTaB sipa: OPOTOHBI U HEUTPOHEL. (CHOBHBIE XapaKTEPHUCTHKH
OTOIBI. \Monenn anep. Tlonsitue o sinepubIx cnnax. Jledext Mace u sHeprus
JUHSSL  DHEPIUS HYKIOHOB M ee 3aBUCHMOCTH OT MACCOROTO UHCIIA.
BIBIX SZICP 11O OTHOLICHHIO K HEKOTOPHIM THIaM pacmana. Kmaccupukans
I B3aHMonpeBpameHH51 SIIEMEHTAPHBIX JacTIl. PajmoakTHBHOCTS. SnepHble

Co/lepikaHHe NPAKTUYECKUX 3aHATHA M0 NUCHUILIHHE

[TOBAS IPUPOAA U3JTYHEHHST

0¢ U3JTyUeHHE.

AKTHYECKUX 3aHATUN: IPaKTHIECKOe 3aHaTue 1 «Temnosoe UBJIyUICHUEY.
Bast IPUPO/Ia CBETA.




Conepxanue n
PAKTUYECKOE 3aHITH

Tema 1. Crpoen
Cogeprcanue 11

Pasmeun 2. JineMeHThI KBAHTOBOI MEXAHUKH H ATOMHOM (pH3HKH

PAKTHYECKUK 3aHATUN: IPAKTHYECKOE 3aHATHE 2 «CDOTOHLI JlaBneHue certay;
e 3 «Dotoaddexr. Ipdexr Kommronay. ‘

|

ne atoma. Teopus bopa.

PaKTHYECKUX 3aHATHH: PAKTHYECKOE 3aHATHE 4 (ATOM BOAOPOJA IO TEOPHH

Bopan.
i TeMa. 2 SJ]CMEI- Tbl KBAHTOBOW MEXAHUKMU. ‘

Copepkanue JIpaKTHYECKHX 3aHATHH: NPakTHYECKOE 3aHATHE 5 «BonHOBBE CBolicTBa
MHKPOYACTHL; IpaKTuueckoe 3aHaTue 6 «Ypasuenue Ulpenunrepan.

Tema 3. CoBpeyMeHHBIE TIPENICTABICHUS O CTPOSHUH ATOMOB.

Conepyxanue IPaKTHUECKUX 3QHATHH: IpakTHyeckoe saustue 7 «CTpoeHne aToMay.

Pazpen 3. DieyeHTHI PU3NKA TBEPIOIO TEJIA :

Tema 1. Teopust TEIIOEMKOCTH U 3JEKTPOIIPOBOAHOCTH TBep,IIBIX rren

Coaepxanue I[IPAKTHUYCCKUX 3aHITHI: IpakTHdeckoe 3aHatue 8§ «TemioBele cBoitcTBA
TBepapix Teyl. DOHOHBIY; IpaKTHUecKoe 3aHsTue 9 «DJeKTpuueckyie M MAarHHTHBIE CBONCTBA

TBEPIBIX TEN.
|

(

Pazpgen 1. KBa

Tewma 1. Termmol

Counepxanue 1

Credana - BonbuManay.

Tema 2. Kpanry
Cognepxanve |
doroaddhexTa u Bakyy

Pazpned 2. Dne

CojlepikaHue J1a60PATOPHBIX 32HATHIA 110 AHCIHIUIHHE

HTOBASI IPUPOAA U3JTyYeH s

30€ M3JIyUeHHeE.

aboparopHbIX 3aHATHE: JabopaTopHas paborta 1 «OupenencHne MOCTOSHHOMN

Bast IPUPOJIa CBETA.

1a60paTOpHBIX 3aHATHH: naboparopHas paGota 2 «V3ydeHue BHEIIHETO
MHBIX (h)OTO3IEMEHTOBY; JiaboparopHas paGoTa 3 <<9q)(bel<1 Komnronay.

eHThI KBAHTOBOI MeXaHHKH U ATOMHOM QYBUKH =~

Tema 1. CTpoen:e aroma. Teopus Bopa.

Conepixanue
MoTeHIrana Bo30yK/l
UBILyYEHHS AaTOMaPHO]

Pazgen 3. ey

Tema 2. 3onnas

Conepxanue n
3aBHCHMOCTH COIPOT
AMIICPHBIX XapakTep
«M3y4yeHue BoONIbTam
«M3y4yenue cBOUCTB 3

Paznen 4, Jey

Tema 1 AtomHug

Coneprxanne Jia(
— Mronnepay.

5. OHEHOYHBIE

INPOMEXYTOY
U YYEBHO-MET
5.1. Tekymuii K

1) Temneparypa
2 pasa, TO BHepreTHYe

160paTOPHBIX 3aHATHH: J1aGoparopHas pabota 4 «OnpeneneHe Pe3OHAHCHOro
eHus atoma MetomoM Opanka — I'epuan; naboparopuas pabora 5 «CrexTp
0 BOZIOpOIAY.

ieHTBI (PU3HUKH TBEPAOrO TeJIa

TEOPUs TBEPABIX Tell.

nOOpaTOpHBIX 3aHATHH: nabopatopHas paboTa 6 «M3yueHue TemmeparypHOH
MBJICHWS TIOIYIIPOBOJHHKOBY; nabopatopuas pabora 7 «MsyueHune BOIBT-
ACTHK TEPMOYYBCTBUTENBHBIX CONPOTUBIEHUI»; jabopatopras pabora 8
MEPHBIX XapakTepUCTUK (POTOCONpPOTUBIEHUS»; HabopatopHas paborta 9
[IEKTPOHHO-/LIPOYHOTO MEePexoiay.

1EHTBI (PU3HKH SIPAa U 2JIEMEHTAPHBIX YACTHIL

)€ AP0, DIIEMEHTAPHbIE YACTUIBL

DOPATOPHBIX 3aHATHIA: TaboparopHas pabota 10 «M3yuenue cuerunka [eiirepa

CPEJACTBA JJISI TEKYIIEI'O KOHTPOJISI YCITEBAEMOCTM,
HOU ATTECTAIIAU 1O UTOT'AM OCBOEHUS! JIUCIUILINHBI
OJIMYECKOE OBECIIEYEHUE CAMOCTOSTEJLHOM PABOThI
CTYJAEHTOB

OHTPOJIL yCIIEeBAEMOCTH

IIpnmepHbIA epedeHb BONIPOCOB K PEHTHHI-KOHTPOJII0 Nel

abcomoTno yepHoro Tena T = 6000 K. Ecnu TemiiepaTypy Tella yMEHBIIUTE B
CKasl CBETUMOCTD aOCOIIOTHO YEPHOTO Tela




1) ymenbmuTes B 4 pal
-~ 2) Ecnu juvHa 1
TEMIIEpaTypa abcoio]

1) yBenwuunace B 2 pass

pasa.
3) Ecnu 3auepH
K€ IUIOIaH, TO CBETA
1) ocraneTcd HenaMeH

; 4) DnexkTpoH B
COCTOSIHHE C 3HEpTHeH
k- E, £y~
¢’ 2) ¢

;

- 5) Hacrora maz

]
HY)KHO U3MEHHTH 34l
boTo3TEeMEHTa MOXKHO,

1

1)? YBEIIMYUTE B 2 pasd;

5)ocTaBuTh 0€3 U3MEH
- 6) [Ipn 3amene
dboroaddexra, ymeHn
BBEIXOJIa JJIs TIEPBOTO
1) yBenuumnace; 2) yM
~ 7) Onprrer Crodg
1)l mozsosmnm oupejg
IIOATBEPIUITE HATHUUC
CIIEKTPE SHEPTUH JICK
8) B addexte K¢
1) BEIOMBaET 27€KTPO
YIPYIOM CTOJIKHOBEHH
9) Onbrrel @pan
|) mossonunu ompeje
HOATBEPIMIIA HATHYH(
CIIEKTPE S3HEPTUH HJICK
10) Hapucyiite
U300pa3nTe IePeXo ikl
U3JIy4EeHHEM KBaHTa 3
Jlalimana, B BHIUMO¥
COOTBETCTBYET HanbOJ:

1) Craunonapusl
ABIAETCA ypABHEHUE

2
_dz\lf +2—}’2’1—E\p 0
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2) Ecnu y — oy

3JIEKTPOH HA YYACTKE

3a; 2) yBenmuuntcd B 16 pas; 3) yBenuuntes B 2 pasa; 4) yMeHbmutes B 16 pas.

BOJIHBI, COOTBETCTBYIOIIAA MAaKCUMYMY H3JIYYCHUS YMEHBINUIIACH B 4 pasa, TO

HO YEePHOTO Tejla ‘
a; 2) yMEeHbIIUNAch B 4 pasa; 3) yBEIHYUIACH B 4 pasa; 4) yMECHBINMIACE B 2

HHYIO IDIACTHHKY, HA KOTOPYIO IaAaeT CBET, SaMeHI/ITB Ha 3€pKaIbHYIO TOMH
BOE JdplieHHe ‘

HBIM; 2) YMEHBIIUTCS B 2 pasa; 3) YBEIUIUTCS B 2 ipa3a.

ITOME TIEPEXOMHT U3 BO3OYKIEHHOTO COCTOSHMS|C dHeprueidl £ B OCHOBHOE
Ey. Ilpu aTom ucnyckaerces poron. Macca ucryineHsoro poToHa paBHa
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AFOIIETO Ha (OTODIEMEHT U3ITYyYEeHUS YMEHBIIAeTCsS BABOE, BO CKOIBKO pa3

PPIKUBAOIIEe HANPSLKEHUE, ecld pabOTOH BBIXOZa JJNEKTPOHA M3 MaTepHaia
npeHeOpeyn?

s Ll ]

2) YMEHBIIUTE B 2 pa3a; 3) yBEIHYUTH B V2 paz; 4) YMEHBLINTH B V2 pas;
CHUH, j
DIHOTO METallla APYTMM JUIMHA BOJHBI, COOTBETCTBYIOINASI KPACHOW IpaHHUIle
naetcs. Pabota BBIXOAA VI BTOPOrO MeTaUla IO CPaBHEHMIO ¢ paboToW
|
€HBIINNACE; 3) HE H3MCHHUIIACE.
'TOBA [10 UCCIIEJOBAHUIO B3aUMOJICHCTBHS I/I3J‘Iy‘{6HI/I$I C METaJUTAMHU:
JIMTh pasMepbl A1pa; 2) MOJITBEPIHIN KBaHTOBon IpUPORY H3NIyueHus; 3)
! BOJIHOBBLIX CBOMCTB y 3JIGKTPOHOB; 4) MOATBEPAMIIA THNOTESY O JUCKPETHOM
IPOHOB B aTOMax.
MITOHA QOTOH
H ¢ TIOBEPXHOCTH BEILIECTBA; 2) NEpefaeT 3JIEKTPOHY YaCTh SHEPTHH IIpH
u; 3) EpeaeT SIEKTPOHY YACTh SHEPTHH IIPH HEYIPYTOM CTOJKHOBEHHUH.
ca ¥ I'eplia 110 HCCIEAO0BAHUIO SNEKTPHYECKOT0 pas3psiia B mapax pTyTH:
JIUTH pasMepsl siapa; 2) IMOATBEPAUIIH KBaHTOByi'IO IPUPOAY UBITy4deHHs; 3)
} BOJIHOBBIX CBOWCTB Yy 3JIEKTPOHOB; 4) OATBEPAUIIM THIIOTE3Y O TUCKPETHOM
TPOHOB B ATOMAaX.
CTAaIMOHAPHBIE OPOUTHI aTOMa BOXOPOAA COINACHO MOJENH bopa. YcnoBHO
BJIeKTpOHa C OJTHOHM CTAallMOHAPHON OpOHUTHI HA JPYTYIO, CONPOBOKIAIOLIHECS
seprun. B ynbrpadmoneroBoii o6macTy CreKkTpa BT Hepexossl Jal0T CEPHIO
— ceputo banemepa, B mH(pakpacHoit — cepuio Ilamena.Kako# nepexon
bIIEH YACTOTE KBAHTA B BUIUMOH oOnacTu cnc:KTpa‘?
{ b |
HpHMepHLll/l nepevyeHb BONPOCOB K PETHHI-KOHTPO.110 Ne2
M ypaBHﬁ,HI/IeM Hlpeunrepa Juist 31€KTPOHA B BOAOPOAOIOAOGHOM aToMe
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3) B xakom ciryy
1)1 3JICKTPOH B MOTEHI]
BOOpona; 4) cBOGOAH
. 4)MakcumaibHO
COCTOSIHHH, Ha HAIIPaB
;2 20;3)30; 4
- 5) Cxombko pas)
=47
1) 15;2)48;3)32; 4)
- 6) Onpenenurs i
Cll0€ PacTONIOKEHBI 7 |
1) ClL; 2) Ge; 3) Br; 4)
7) Cpena Ha3BIBE
1) TOJNHOCTHIO 1OTIIOI]
Hee u3inyyenue; 3) ycu
8) Cucrema Hakg
1) cozmate wHBEpCHY
(poTtoHoB; 3) obecrneyy
9) Paccmorpum
sHeprusMu £ u Eo,
HACEJIEHHOCTRIO, €CJIN
1) paBHO uuCIy aTOMO
10) Ipwamumn s
1) mms Beex TOMKIE
TOXJIECTBEHHBIX 00301

W |
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1) Jnst nyknonos

1) mpoton obianaer 3
HYKJIOHOB IIPAKTHYECK,

2) YeM MeHbIIIE
1) 6onbie y Hero ned
Ha OTHENBHBIC HYKJIOI
HYKJIOHBI, 4) MEHbI]
TEPMOSAEPHOIO CHHTE

3) Ilpu a-pacian
1) 3apsin snpa He H3Me
2¢, Macca spa yMeH
MeHseTes; 4) 3apan s

i)

o5

ae SHEPreTUYEeCKHH CIEeKTp 3MeKTPOHA CIUIOITHON?

paibHOM siMe mprHoit 10710 M; 2) smexrpon B aTome; 3) JMEKTPOH B MOJIEKYJIe
BI DJIEKTPOH.

€ 3HaYCHUE IPOCKIMH MOMEHTA MMIIYJbCa DJIEKTPOHA, Haxojsmerocs B f-

[EHYME BHCIHTHCIO MArHUTHOI'O IIOJII paBHO
4h .

WYHBIX COCTOSHUN MOXKET MMETh QJICKTPOH C I''TaBHBIM KBAHTOBBIM *IHCJIOM N

h4,
1TOM, Y KOTOPOTO B OCHOBHOM COCTOSHHIU 3aItoHEHE K, L, M — cnom u B N —

JICKTPOHOB.

1.

ercs aKTHBHOM, €CJIM OHa

[ACT ITaNaronIce Ha HEC UBJIYICHHC, 2) HOHHOCTBID paccenuBacT MaJarolee Ha

JINBAET NAJAroIIee Ha Hee H3JIyueHue.
IUKH a3epa [103BOJIIET
O HAaCCJIEHHOCTb B aKTHBHOW cpefie; 2) BbI3BaTh BBHIHYKICHHOE H3JIYUCHUE
I'b BHICOKYFO KOT€PEHTHOCTD JIA3€PHOTO U3/TyIEHHS.

JBa KBAHTOBLIX COCTOSIHUS, B KOTOPBIX HAXOAWTCS CHCTEMa arOMOB, C
npudeMm ky >Ej. Cucrema OyneT HaXOIUThCS B COCTOSHHM € WHBEPCHOM

4KCTI0 aTOMOB N ¢ 3Heprueil £ Oyner

B N2 ¢ sneprueit £; 2) MeHbIIe, yem N2; 3) Gonblie, deM N.
LYJIH CIIpaBeIInB

CTBEHHbBIX YaCcTHIl KBAHTOBOMEXAHHYECKOH CHCTEMBI; 2') 1 CUCTCMBbI

10B; 3) JLJSl CUCTEMBI TOXK/ECTBEHHBIX (PEPMUOHOB.

IIpumepHbIii nepeyens BOIPOCOB K PeHTHHT-KOHTPOJI0 No3

3 BCPHBIMH SIBJSTEOTCS CIIEAYIOIINE YTBEPIKITCH ]

+
apsaaoM, paasM € ; 2) cruH HeHTpOHA MEHbBIIE CIMHA MPOTOHA; 3) MACCHI
11 OJIMHAKOBEL
DHEPIUSL CBA3H SA7pa, TEM

KT Mace, 2) MEHbIIYIO paboTy HY)KHO COBEPIIUTE, YTOOB! Pa3/IeUTh 3TO SAPO
ibl; 3) OOJIbILIE YHEPIUH BBIIEIUTCS MPU PACIIane TOTO sApa Ha OTAECIBHBIE

[e ero OHEprus IOKOfA; 5) MEHbUIE DSHEPrud BBIOCTHTCA B pPEaKun
3a 5TOTO AApa C IPYIUMHU SJIPAMH.

c

HUTCS, Macca A1pa yMEHbIIAeTCsl Ha 4 a.e.M.; 2) 3apsj spa yMeHbIIaeTcs Ha
blnaercd Ha 4 a.e.M.; 3) 3apsj sopa yMEHBINASTCS Ha 2e, Macca sAApa He
ha YMEHBIIAETCA Ha 4e, Macca sjipa yMEHbIIaeTCsA Ha 2 a.€.M.



4) Kaxkas moms p
PaBHBIA ABYM MEPUOLL

1) 50%; 2) 67%; 3) 33

- 5) Ckosmpko a-
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6) Anpo asora
dJleMEHTa 06pa30|aano
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. 7) Snpo bepuiu
Y4CTHLA IIPH 3TOM BbI

Dip;2)n;3) &5 4) ¢

8) Peaxuus H
1) CHHHOBOT'O MOMEHT
9., 3aK0HOM COXpaHeH}

H —>e +v, +y
10) Us npusejier
7’ —VtYV.F

5.2. Hpomemy

1) Temnosoe uss
2) AOCOIIOTHO ¢
3) Pacnpenenen
YipTpaduoneroBas K4
4) KaanToBas i
5) DBrewnuit o
6) Oddexr Kom
7) Mopens arom
8) I'mmoresa 1
MHUKPOYACTHII.

9) CooTHOIIEHNKE

10) BoaHogas ¢y
11) Hecrauuonap
12) CrannonapHd
13) Yacrura B mo
14) Tlpoxoxmenne
15) KpanTOBBIH I
16) Yparuenue |
MArHUTHOE KBaHTOBBIG
17) KpanToBanue
orbopa.
18) OpburanbHeI
19) CobcTBeHHBI
MartuTHBIA MOMEHT
ltepna u T'epnaxa,

IIpeBpaTUIICA BB CTaOMIBLHBIA U30TON BUCMYTa 83

aIMOAKTHBHBIX aTOMOB OCTAHETCs HE PACIABIIEHCS Yepes HHTEPBAT BPEMEHH,
M TIoJTypacnazaa?

Vo; 4) 75%: 5) 25%.

H - pacnazos AOJDKHO IPOM30UTH, 9TOGH HECTAGMILHEIN H30TON AMEPHIIV
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bpaceiBacTCA?
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; 5) ucmyckaercst 7 -KBaHT.
>e +Vv,+V

# He MOXET UITH H3-33 HAPYIIEHNS 3aKOHA COXPAHCHUS

A MMITYJIECE; 2) JIEITOHHOTO 3apsfa; 3) 2JeKTPUYECKOro 3apsaaa.
st DTIEKTPHYECKOTO 3apsi/ia 3alipellieHa peakims
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[HBIX CXCM BSaI/IMOHpCBpaH_[eHI/Iﬁ HacTHI] aHHI/ITI/IJISIHPII/I COOTBGTCTByCT

)IHAST ATTECTANMA [10 HTOTaM OCBOCHUS TUCIUTUIMHBL — SK3aMEH.
IIpumepHbIid nepeveHb BONPOCOB

[yaenue. PaBHOBecHOE usnyderne. XapakTepUCTHKH TEIIOBOIO M3IyUeHHS.
epHoe Teno. 3akon Kupxroda. 3axon Credana-bonbriMana u 3akod Buna,

i€ 9HEePruy B CIIEKTpe abCONOTHO yepHoro tena. Popmyna Pames-Ixumca.
TacTpoda.

notesa ¥ popmyna [lnanka

1‘0'3JI€I{'I‘;].“}I/‘I‘IGCKI/II7I addekt u ero 3akoHbl. DOTOHEL,
ITOHA B €70 TEOPHSL.

a Pesepdopaa. IToctynarel bopa. AtTom Bomopoma.

¢ bpoina.  DxeniepuMmenTanpbHOe  HMONTBEPIKICHHE

BOJIHOBBIX  CBOMCTB

Heonpﬁez[jeneHHOCTeﬁ.

HKITHSL, o€ CBOMCTBA 1 CTATHCTHYECKUH CMBICI.

Hoe ypasuenue Illpeaunrepa.

e ypasrenue IlIpeunrepa.

TeHHI/Ia.]'[]:HOI/I sIMeE,

qacmum uepes MOTEHIWAIbHBIN Gaphep.

APMOHMYECKHH OCIHILIATOP.

IlpemuHrepa Ui 3MEKTPOHA B aTOME BOAOPOA. [NaBHOE, OpGHTAILHOE U
qucia.,

SHEPIHH AIEKTPOHA B aToMe Bopopoaa. Chektp aroma Bomopoza. IIpasuio

i 1 MATHUTHBII MOMEHT JICKTPOHA.
i  MEXaHH4YeCKMH MOMENT uMIylbca SiekTpoHa (cnuH). CHUHOBBIM
anexTpoHa. CIIMHOBOE M MAarHUTHOE CIWHOBOE KBAaHTOBBIE uwcia, OIbIT




20) [lpunmwm 3ar

21) llornomenue

22) Jlazeper Ilpu

23) Knaccuyecka

24) KsanToBas 1¢

25) Teopust Tenna

26) bozoHHI U (¢
axa.

27) DHepreruyec

28) Pacnpenenen

METAITBL, TOJTYIIPOBOI

- 29) Coberennas

. 30) DnekTpornpos

METaJUIOB U [TOJIYIIPOB

~ 31) P-n mepexoxn.

32) Xapakrepucr

33) 3axoHbI paju

34) Anepubie pe:

JIeTICHYS.

35) Peaknus cuni

36) Bumer B3aumo

37) Merone! pery

38) YacTuusl u ay

I[hp

5.3. CamocTosiT
CaMocTosTebHY
CHEIYIOLIVE BUIBI JICsT
- 1) Aynwropnas
nabopaTOPHBIX U IPaK
2) Bueaymutopy
U3YYEHUH JUCIUILINH]
OcHoBHO# hopmoii ¢
PEKOMEHIOBAHHOM JIHT
CamocrosTensHy
OCYLIECTBJISTHLCS Ha
KOHCynbTarmsix. Kax (
NPEJCTABIACT COOOM
3HaHHUH, OCYLIECTBIIsIEN
Kontpons BbINo
3aIUMThl J1abOpPATOPHE
9K3aMeHe.

1) Kaxkoe u3zmyue
KaKHX) BUJOB U3IY4eH
2) [Hatite ompe}
Ha3bIBAETCS a0COJIOTH
3) Cdopmynupy
4) Kakoit Bug
Hapucylite xpuBbie p
Temnepatyp (12>T1).

5) Cdopmymupyi

6) 3anmmmute o

pera [Taynu. Ilepnomndeckas cucrema sneMeHTOB, Menaeneesa.
CIIOHTAHHOE W MHIYLUPOBaHHOE H3TydeHne. Koaddunpents DinHIuTelnA.

HIIWII 1eUCTBUS Ja3€POB.
1 TEOpPHS TEINIOEMKOCTH. 3akoH J[romonra u I1tu.

OpHs TEINIOEMKOCTH JHHIITelHHA.

veMKocTH [lebas. DOoHOHBL

g
L

pymuonsl. [ToHsaTHe 0 KBaHTOBBIX cTaTHCTHKax bose-Oitamiteiina u depmu-
i

(M€ 30HL] B KpHUCTaJljIax.

1€ DJIICKTPOHOB 10 3HCPICTHYCCKUM 30HaM. KH&CCI/I(I)I/IKEU_II/IH TBEPABIX TECJI Ha

HUKHU ¥ JUIJIEKTPUKH. ‘

H IIpuMecHas NPOBOANMOCTH IIOJIYIIPOBOJHUKOB.
OOHOCTE TBCPABIX TCH.TCMHCpaTypHaSI BaBHCHMOCTB QJICKTPOIIPOBOOHOCTH

OIHUKOB. Y poBeHb DEpMH.

[TomynpoBOJHMKOBEIE JHOIBL.
TKH aTOMHOTO sapa. Monenu aToMHOro siapa. Macca U SHeprus CBs3u spa.

DAKTHBHOTO pacnaja. AJib(a-, 6eTa-  raMMa-H3IydeHue.
IKIIMM M 3aKOHBI coxXpaHeHUs. Peakuwms nenenumst snep. Llemmas

pPCaKIuAg

'e3a aTOMHEIX a/iep. IIpobiema ynpaBiseMbIX TEPMOSIIEPHBIX PEAKIIHA.
JCHCTBHUM ¥ KIIaCCH(PHUKALU IeMEHTAPHBIX YaCTHIL.

CTpallMK 3JIEMEHTApHEIX yacTul. KocMudeckue ryyn.

iTnyacTuubl. Helitpuno, Keapku.

eJbHAag padoTa o0yuarmerocs
151 paboTa CTYNEeHTOB 0 mucnuminHe «KBanToBas (Qu3uKa» BKIIOYAET B cebs
[CJIBHOCTH: |
caMoCTOATe)IbHAs paboTa CTyHEeHTa M0 MAACHUIUIMHE BBITOMHNETCA HAa
THYCCKUX 3aHITUSX [IPU PEIICHUR 3a)1a4. ‘
145 CaMOCTOATENbHAS PabOTa BBIIOJHSACTCS CTYIACHTOM IpPH yIIyONEHHOM
bl [0 TEME IIPOMAECHHOMN JIEKIUY, TPU MOATOTOBKE K JJaOOpATOPHEIM paboTaM.
AMOCTOSATENbHOM pabOTHI CTy[EHTa SIBIAETCS M3YyUeHHE KOHCIEKTa JIEKIHH,
"epaTypBL. |
51 paboTa 3aBepIuaeT 3a1aun BCeX APYTHX BHIOB YUeOHOTO IIPOLECCA U MOKET
MEKIUSX, | CEMHHApPaX, MPAKTHYECKUX 3aHATUAX, JIa0OpATOPHBIX 3aHATHSAX,
hopMa OpraHu3anuyi yqeGHOTO Mpollecca caMOCTOATENbHAS paboTa CTy/IEHTOB
uener-mnpaaneHHyIO CHCTEMATHYECKYIO JIeATENBHOCTE 110 NPHOOPETeHUIO
MYIO BHE ayIHTOPHH.
ITHEHHS CAMOCTOSTENRHON paboThl OCYLIECTBISETCS B XOHE BBINOJHEHMS H
X paboT Mo AMCHUMIIMHE, NPY BBITOJHEHHH TPAKTHYECKUX 3aJaHMH, Ha
P

Boﬁpocm LTSI CAMOCTOSTEILHON PAGOTHI CTYIEHTOB
HHE HA3BIBAETCS TEILIOBBIM, M YeM OHO OTIMYACTCS OT APYruX (MepeurcIiuTe
g ? ‘ |
[e/1eHHs. OCHOBHBIX XapaKTepUCTUK TEIJIOBOIO: M3NMyueHus. Kakoe Teno
0 qepHLiM?
ite 3aKoH Kupxroga.
MMEET 'PaclpelelieHHe OHEePrud B CIEKTpe a0COJIOTHO YEepHOro Tena?
ACTIPEIENCHUS B 3aBUCHMOCTH OT JUIMHBI (MU HacTOTHI) BOJHBI I JBYX

iTe 3axoHbl CTe(pana — bonpiMana u cMemeHus Buna.
pmyity Pajiesd - JDKuHCA U IOACHUTE CyTh "yIbTpadHOIETOBOM KaTacTpodsr',




7) 3anumure (g
- 8) Kaxoe u3 ¢
OJIMHAKOBEI?
9) B uem cocTow
10) Chopmymnupy
IIPE/ICTABICHUIM KJIaC
11) Kak xavectBe
12) Ob6bsacuHmTe 38
13) Yro Takoe 1
IPAHIYHON 9aCTOTHI?
~14) Yo Taxoe g
15) ITouemy ObLg
16) B uém nporui
17) B vem cymr
bopa. KaxkoBsl HeIOCT;
18) Coektpsl ato
19) Kakue Tums
TIQJIEM, K aTOMaMu?
20) B uém zamo
OCHOBAHMH onbITa?
| 21) Kaxue kBaHTC
22) Yewm ompenen
23) O6sbscHUTE I
24) Ot uero 3aBu
25) KaxoBa 30HH:
26) O6nsicHETE M|
27) KaxoB ¢pusznu
28) Uem o6mbscH
METAJLIOB U MOJIYIIPOR
29) OOswscHuTE 13
HOCHUTENEH 3apsa B 11
30) Ob6wsacuuTe (h
31) Hapucyiite 2
JIEACTBUE BHEIITHETO 3]
32) Uto  Ha3biB;
PaZMOaKTHRHBIX 7
33) Ha uem ocHoj
IPHOOPEI MPUMEHSFOT(
34) OGpsicHUTE Y{
35) Omumure np
36) Ilepeuncnure
BEIIIECTBOM,
37) B gyem 3aximio
AIIEKTpoHAaX?
- 38) Yem obycion
cpeny?
39) Yrto npowucxo;
- 40) Kakoset ocob
B-u3mydeHus, IMEIOLL
- Qoux  oreHOY
chopMHpOBAHHOCTH
IOKYMEHTOM.

pmyiy [Inanka u MOSCHHUTE CYTH €T0 KBAHTOBOM TMIIOTESHL.
JI, 4epHOC WM HEYEpHOe, HWMEET BBINE TEMIEparypy, €cliH HX SPKOCTH

T sIBJIEHKE, Ha3bIBaeMoe GoTodhdhexTom.
iiTe  saxoHbl  (Qoroddpdexra., B  yem
CHYecKou pusuku?

HHO, CIeJTysl BOJIHOBO! KapTHHE U3ILy4eHusl, 00BICHUTD oTo3hdherT?

1KOHBI hoToadPexTa, nexoas u3 GopMyIIsl DUHIITEHHA.

KpacHas rpaHuna QoTodddexra. UeMm ompemenaeTcs UYKCIOBOE 3HAYEHHUE
HTO BIMsIET Ha MTOJOKEHHUE KPAaCHOM rpaHuIsl hoToaddexTa?

TODIEMEHT ¥ KaKOBa €r0 BOJNLTAMIIEPHAS XapaKTepUCTHKA?

| OTBEPI'HYTa MOJIENb aToma TomrcoHa?

3T 3aKOHbI poTUBOpPCHAT

BOpeuns MpeuokenHon Pesepdopaom mianetTapHOi Moaeau aToma?

OCTh TCOPHH aToMa, IpeaoxkeHHod bopom? Cdopmymupyiite mocTyaTsl
1TKH Teopun Bopa?

MOB. CLIEKTpabHBIE CEPUU aTOMa BOAOPOA. :

COyIapeHHH BO3MOXKHBI MEXKIY 3JIEKTPOHAMHU, YCKOPAEMBIMHU DJIEKTPHUECKHM

1ACTCHA OIIBIT (DpaHKa )58 Fepua, 1 KaKHC OCHOBHBIC BBIBOIABI MOXKHO CACJIIATE HA
[

BBIE€ YHCJI OIUCBHIBAIOT COCTOSHHE MEKPOYACTUIIHI?

ETCSI QNEKTPOHHOE COCTOSHUE M30JMPOBAHHOI0 aToMa?

porece 00pa3oBaHUs YIHEPIETHUESCKUX 30H B TBEPIIOM TeEJIE.

CAT IMHPYHA Pa3pEIIEHHON 30HBI W YHCIIO YPOBHEH B Het?

151 CTPYKTYpa IPOBOJHKKA, IIOyIPOBOIHAKA M H30JIATOpA?

EXaHU3M COOCTBEHHOH M MPUMECHOH IIPOBOUMOCTH OJTYIIPOBOJHHUKOB.
ECKHH CMBICII ITOHATHS! ypoBHSI Oepmu? |

SIETCS.  PasfMYHC TEMIEPATYPHON 3aBUCHMOCTH 3JEKTPOLPOBOAHOCTH Y
OIHUKOB?

aBUCUMOCTh  IIOJIOKEeHUS  ypoBHS DepMH U KOHIEHTpanuy CBOOOJHBIX
DILYIPOBOAHUKAX OT TEMIIEPATYPHIL. |
M3HYECKHE TIPOLECCH, IIPOUCXOSIIHME IIPU 00Pa3OBAHNUH P-N EPEX0JA.
HepreTHYecKre 30HbI B 00JIACTH p-n nepexoaa u) o0BsACHUTE, B YeEM COCTOUT
IEKTPHUECKOTrO MOJISl Ha P-1 MIEPEXOI,
1eTCSl paAMOaKkTUBHOCTBHIO?  Kakue

IPOLECChl  OTHOCATCS K  YHCIY
saH IIPUHIMI PETUCTPALUY U H3MEPEHUS PAIuOaKTUBHOTO u3nyuenus? Kakue
s JUISL 9TUX Teei? ‘

CTPOMCTBO U MPUHIUI AeHCTBUS cueTunKa [ elirepa.

IEeCChI, i’.[pOHCX()ﬂHIlIHC B FSBO]JHBDSI,HHBIX CUHCTUHKAX.

(puzmgecKue npoLecesl, MPOUCXOSIIME TIPH B3aAUMOICHCTBHN B-U3IyYeHns ¢
MAOTCS!! IIPOLIECCHl YIIPYIOro PacCesHus SIEKTPOHOB SIPaMH, 3NEKTPOHOB Ha
JeHbl TIOTEPH 3HEPIHH YACTHIBI IIPH MPOXOXKIEHAN Yepe3 IIOTIOIAIONLYIo

THT IIPU IIPOXOXKIEHUH JIEKTPOHA Yepe3 MOrJIOTHTENb?

EHHOCTH IIPOXOJXK/ICHHUS Yepe3 MOIIOTHTENh MOHOSHEPTETHIECKHX B-9acTHIl U
:I'0 HEIIPEPHIBHEIM JHEPreTHYECCKUN CIEKTP? ;

HpIX  MartepuanoB (OOM) s npOBeneﬁHsl arTecTald  YpPOBHS
COMIIETEHIIMH OOYyJaIOIUXCsl MO JUCIUILIMHE « OPOPMIIAETCS  OTIEIBHLIM




6. YYEBHO-)

METOIMYECKOE 1 I/IH(I)OPMAI_II/IOHHOE OBECIIEYEHHUE

TUCHUILINHBI
6.1. Kuuroob6ecneueHHOCTD
} KHHWIOOBECTIEYEH-
: I HOCTBL
Hanmenosanue INTCPATYPEL. aBTOP, HA3BAHHE, B U3JaHMA, H3HATENBCTBO ! 3 2:{[”;‘ Hanmnuue B
L JICKTPOHHOM KaTajaore
3EC
OcHOBHas JuTeparypa
1. Mapruncon JL.K. KanroBas ¢msmka: yue6Guoe nocofue / Maptuncod JI. K., !| 2021 https://www.iprboo
Cmupuos  E.B.. - MockBa: MOCKOBCKHI TOCYNapCTBEHHBIH  TEXHUUYECKHIT | kshop.ru/115606.ht
yumsepenter umenu H.9. Baymana, 2021, - 528 c. - ISBN 978-5-7038-5562-1. -| ml

€KCT: WIEKTPOHHBIH.

2. Uponos U.E. Keantos

i1 pusuka. OCHOBHbIE 3aKOHBL yuebHoe nocobue / Upomos || 2021 https://www.iprboo_

Bragumupckuit rocyaapg
W Hukonas Cpuropbesuy
d TUTYJIa 3KpaHa. - DJIeKT
- ISBN 978-5-9984-0654

H.E.. - Mocksa : JlaGopafropus snammit, 2021. - 259 ¢. - ISBN 978-5-93208-517-2. - | kshop.ru/105767.ht

Texct: aNIeKTPOHHBIH. | ml

3. Fonbauy JIJI. KBanTopas dusuka. BBoxHslif kype: yueGHoe mocodue / JI. JI. | 2019 https://znanium.co

Tonbaus, T'. U, HosukoBq. - 3-e M3, - Honronpyassiit: Uz paressckuii Jfom ! m/catalog/product/

¢Munrennext, 2019. - 480 c. - ISBN 978-5-91559-268-0. - TekcT: 3€KTPOHHBI. ? 1117881

4. Tapwaxos A.H. Ksan1osas {usrka jns nHxKeHepos: yyebHoe nocobue / 12019 https://www.iprboo

IMapwakos A.H.. - Capatps: Bysosckoe oGpasosanue, 2019, - 404 ¢. - ISBN 978-5- | kshop.ru/86463.ht

4487-0531-1. - TekcT: 3nEKTPOHHBIN. ? ml
JlononHUTEINBHAS INTEPATYPa

1. Koctuna T.K. BeeneHie B KBaHTOBYIO (bI/I3HKy yuedHoe nocobdbue / Kocruna T.K., ! 2018 https://www.iprboo

I'yuwmn B.C., Barpusrmesg U.B.. - ExatepunGypr: U3matenscTBo Vpanbekoro | kshop.ru/106350.ht

yHuBepcuTeTa, 2018, - 252 c. - ISBN 978-5-7996-2357-9. - Texcr: JIEeKTPOHHBIH. ‘ ml

2. Bonkos A.I'. Kype ¢utuxy. Ksanrtosas ¢pusuka: yueGroe mocobue / Bonkos AT, 2017 https://www.iprboo

IloBanep A.A.. - EkatepunOypr: Ypambckuit denepanbubiii yuusepeutet, 2017, - kshop.ru/106401.ht

155 ¢. - ISBN 978-5-321402527-7. - TekcT: aeKTPOHHbIH. ml

3. Jlekuun mo dusuxe. Kpauropas w spepHas ¢msuka [Dnextpounusiit pecype] / A. \ 2016 | http://e.lib.vlsu.ru/b

®. Tamxun, H. C. Ilpokowera; BramumMupekuil rocygapcTBEHHbIH YHUBEPCUTET | } itstream/123456789

uMeny Anexcadapa I'punopsesuua u Hukonas [puropsesuua Cronetosbix (Bnl'V). ! /4747/1/01522.pdf

- ONeKTpOoHHbIE TekCTOBBIe panubie (| daiin: 1,43 M6). - Brammvup: 1

TBEHHbIH YHMBEPCHTET MMEHH AJekcanjpa I'puropbesiya | !
n Cronertoseix (Bnl'Y), 2016. - 87 c.; ui., Tabu. - 3arnaBHe |

POHHaA BepcUA MedyaTHoM ny6ankauuy. - Bubnuorp.: ¢. 85. !
6.

4. CapuHa MII. Ksar
Hosocubupck: Hosocuf
2016.-131 c. - ISBN 97§

ToBas (usuka: ydebHoe nocobue / Capuna M.IL.. -i| 2016 https://www.iprboo
UPCKWHA TOCYNAapCTBEHHbIH TEXHHYECKUH YHMBEPCHUTET, | kshop.ru/91369.ht
-5-7782-2896-2. - TeKcT: SNEKTPOHHBIH. \ ml

6.2. llepuomux

1) Kypnaj
http://www.mathnet.ru
2) Hayunqg
http://www.photonics.

7. MATEPUA

Jlis peanuzanuy
3aHATUH. JIeKuHMOHHB]
[IPOEKILOHHBIX CHCTE

Aynuropun a7l
BBIIIOJIHEHMsL  Jiabopa
«VI3yueHne BHEIIHET|
[IOTEHIHANA BO30YXK]I
Bomopona»;, 6 «U3yu
«W3yuenwe  BOJIBT-a

|
[eCKHe IidﬁflilaHHﬂ
I «KBanroBas  ayeKTpoHWKa». ApXHMB HOMeEpoB. PexuMm  gocryma:
/qe/archive. |
~TeXHHIECKU T JKYpHAT «DOTOHHKAY. Pexum JocTyIa:
S

JIbHO-TEXHUYECKOE OBECITEYEHUE JUCHUATIIMHBI

1 I[aHHOI/I ,I[I/ICLII/IHJII/IHI:I MMEIOTCSA CHICIHATBHBIC TOMEIICHH)S JUISL IPOBECHH

e ayI[I/ITOpHI/I OCHAIIEHBI JOCKOW (JUisl Mena WM Mapkepa), SKpaHoM JuIf
1, npoeKTopOM U HOYTOYKOM.

s HpOBcﬂeHnﬂ Na0OPATOPHBIX  3aHATHH OCHAIICHBI YCTAHOBKAMU JUIA

TOPHBIX pa60T 1 «Onpenenenme nocrosuaod Credana-Bonapimanay;2
dorosdbdextar; 3 «3ddexr Kommronan; 4 «Onpenenenue pe30HaHCHOTO

eHps atoma merogoM Ppamka — I'epr; 5 «CrnekTp H3nydeHWs aTOMapHOIO

CHUE TEMIIEPATYPHOM 3aBHCHMOCTHM COIIPOTHBIICHUS IOITYNPOBOJHUKOBY; 7

MIIEDHBIX ~ XapPAKTEPUCTHK TEPMOUYYBCTBHUTCIHHBIX CONPOTHUBICHUI»; 8

|




«M3yuenue BoOJBTAM
3JIEKTPOHHO-J[BIPOYHO
[MpakTnueckne/n

Pabouyro mporpammy
|

Penensent

['enepanbuplil upekT

[Iporpamma pacemotp
[Ipotoxon Ne 1 ot 30.
3aBemyromui kadeapq

Pajt60qa;1 nporpamMma p
nanpasnenus 02.03.03
CHCTEM
[TpoToxon Ne 1 or 30.(
[Ipencenarens komucg

[ICPHBIX  XAPaKTEPUCTHK  (POTOCOMPOTHUBIICHUSY;
ro nepexonar; 10 «M3y4enne cuerunxa ['efirepa — Miomepay.
laboparopHeie paboThI IPOBOAATCS B yueOHBIX madopaTopusx 430-3, 431-3.

cHa K 0foOpeHa Ha 3ace]

et

9 «M3yuenme CBOMUCTB

: ;4%?
cocraBuil crapimui mpenogasatens kad. ®ullM C.B. XKuprosa ;fgz’ -
op OO0 «®C Ceppucy L~ J1.C. KBacos

@_wa@eﬂpbl (U3UKY U IPUKITATHON MaTeMATHKH

S
/V (®UO, moamuck)
/

/

)8.2021 rona
C.M. Apaxensu

(2 ! o
ACCMOTpPCHA U 0,1106peHa Ha 3acCaaHnu yqe6H0-Memoanecxon KOMHUCCHH

Marematryeckoe obecrnedeHre U aIMUHACTPEPOBAHUE HHPOPMALIMOHHBIX

)8.2021 rona

U C.M. ApaxkensH




JIUCT IIEPEYTBEPXJIEHM I
PABOYEHN TIPOI'PAMMBI JUCIHUTLIAHBI

7 9 o
Pabouast iporpamMma ogo6pena na 20 /-2 /20 > yqebHpli rona
[Tporoxon 3acenanust xadempor No // or PN¥ /¥ona _

. . 2y A
3aseyromuit Kadeapoit \ \ C U A% pep-repq
Pabouast nporpamma o0,106pena na 20 /20 / yueOHBIH roja
[IpoToxosn 3acenanust kKaenpnr No OT roja

3aBenyroui kadepoi

Pabouast nporpamMma ogo6pena na 20 /20 y4eOHBIM roga

[Iporoxosn 3acenanus kadeapbr Ne 0T roja

3aseqylonui Kadenpoi




