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Pa6ouasi IporpaMMa JUCIMILIMHE] «ATOMHAS H siiepHasi Gu3HKa» JUL 00yJalomuXxcs
110 Hanpapenuto moarorosku 03.03.03 Pamuodusuka (IIpoduis: Panuodusuka), cocTaBieHa Ha
ocHoBaHHM @DeepaTbHOrO OCYJapCTBEHHOTO —00pasOBAaTeNbHOrO  CTaHNApTa  BBICIIETO
obpasoBanuss — OakamaBpuaT II0 HAMPaBICHUIO IOATOTOBKH 03.03.03 Pammodusuxa,
YTBEp)KIEHHOTO IpPHKa3oM MEHHMCTEPCTBA HAayKd M BBICLICIO 00OpasoBaHHUS Poccuiickoi
®eneparuu ot 7 aprycra 2020 r. Ne 912 (¢ u3m. u o). [Topsiika opraHu3aliu 1 OCy IECTBICHUS
06pasoBaTENBHON NESATENPHOCTH MO 0Gpa30BaTENbHBIM IPOTPaMMaM BBICIIET0 00pa3oBaHUA —
mporpaMmam — GakanaBpuaTa, IpPOrpaMMaM —CIICLHAMTETa, NPOrpaMMmaM —MarkCTparypsl,
YTBEp)KIEHHOrO TpPHKa3oM MUHHCTEPCTBA HAyKd M BBICUICrO 00pasoBaHMS Poccuiickoi
®enepanuu ot 06 anpemst 2021 r. Ne 245 (¢ u3M. U JI0IL.), B COOTBETCTBUH € yueOHBIM ILIIAHOM,
yTBepxkaeHEbM YueHbM coBeToM @I'BOY BO «lorl'Y» mns nabopa 2024 rona.

PazpaboTuuk:

Cr. mpemnoasaTelb
kadeapsl paguoGu3uKu L5~ T.B.Bemx
1 MH)OKOMMYHUKAIOHHBIX TEXHOJIOT Ui

PaGouass mporpaMva yTBEPXKACHA Ha 3aceflaHuM  Kajeapsl paguodu3uKu U
HHPOKOMMYHHKAIIMOHHBIX TEXHOJIOTHH
I[Iporokon ot 26.03.2024 r. Ne 16

3aBeayromuii kKapenpoi

COT'JJACOBAHO:

C.A. ®omeHKO

U.o. nexana pU3UKO-TEXHUIECKOTO (aKybTeTa
28.03.2024 r.

VueGHO-METOANYECKast KOMUCCHS (PU3UKO-TEXHIYECKOro (axyabrera
IIporoxou ot 27.03.2024 r. Ne 2

[Tpeacenarens /.~ B.H.Kotenko
4

PyKOBOIMTENH OCHOBHOH PO ecCHOHANBHOM
00pa30BaTeIbHOM IPOrPaMMBbI

I-p TeX. HayK, Ipod. .B. lanunos
26.03.2024 r.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OEPA30BATEJIBHOM ITPOI'PAMMBI

1.1. TpeGoBanusi K MpenBapUTEILHON MOATOTOBKE OOYYaIOUIUXCS, MPEIIIECTBYIONINE U
COMYTCTBYIOIIME JUCUMIUIUHBI, HA KOTOPHIX OCHOBBIBAETCS W3YUYEHUE TAHHON JUCIUTIIMHBI:
Marematnueckuii  aHanu3; JuddepeHumnanbupie ypaBHeHUs; Teopusi BEpOSTHOCTEH U
MaTeMaThyecKas CTaTUCTUKa, MexaHuka; DJIeKTpuuecTBO U MarHetusM; KoneOanust u BOJIHBI,
ontrka; OU3MYECKUH MPAKTUKYM (MEXaHHKa, SJICKTPHUUCCTBO U MAarHETHU3M, KOJICOAHHsSI U BOJIHBI,
OTITHKA,).

1.2. lucuumuivHbl, KypcoBble paOOThl M MHPAKTHKH, Ui KOTOPBIX OCBOCHHME JaHHOMN
JUCITUTUIMHBI HEOOXO0IMMO KaK MPEIIIeCTBYIOMIEE:

Ouznyeckuil MpakTUKyM (aTromMHas u siiepHas ¢usmuka); Onrosnekrponuka; Ksanrosas
pamuodpusuka; DyHKIMOHANIBHAS  AJIEKTpOoHWKA; llomympoBomHukoBass U u3HUYECKas
anexkTpoHuka; [IpousBoacTBeHHAs MpaKkTUKa

2. OITIMCAHUME ANCHUITJIMHBI

2.1. Obmas XxapakTepuCTHKA
HaunMmeHoBaHuUe mokaszaresns
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

3Ha4YeHUE TIOKA3aTeIsI
03.03.03. Pagnoduzuka (ITpoduis:
Paanodusuka)
b1.b.M1.11. AtomMHas u simepHas pusnka

udp 1 Ha3BaHUE B COOTBETCTBUU C
y4EeOHBIM IJIAHOM

YacTts 00pa3oBaTeIbHON MPOrpaMMBbl
KonmdecTBO 3aueTHBIX CANHUIL / BCCIo 4aCoB

baszosag uactn

41144

2.2. PacnipesienieHrie 4acoB 10 meprogaM o0ydeHHsI

OO0111€€ KOJINYECTBO YaCOB
o
& CcaMoCTOS-
dopma 2| 8 5 -
> 2 JeKIu- | Jabopa- | MpakTU- | TEIbHOMN dopma
00y4eHus 2| 3 BCETO
59 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTh
Ounas 3 5 51 34 0 59 144 JK3aMEH

3. HEJIN JUCLIUTTJINHBI

CdopmupoBaTh crcTeMy 3HAHUI U YMEHHH CTyI€HTa, HEOOXOAUMBIX U JOCTATOYHBIX JIJIS
IIOHUMAaHUS SIBJIEHUN U IponecCoOB, KOTOPHIC MTPOUCXOAAT B IPUPOJAC U TCXHUKE, TIOMOYb OBJIAICTH
METOJJaMU pEIIeHUs TpobieM, TpeOyromux npuMeHeHusT (yHIaMEHTAaIbHBIX 3HAHUHA B
PO eCCHOHATBHON JeATETLHOCTH

4. KOMIIETEHIINM OBYYAIOIIEI' OCs, ®@OPMUPYEMBIE B PE3VIIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N TINTAHUPYEMBIE PE3VIJIBTATBHI ObBYUYEHU A

obnactu GuU3MKU U
pannopu3NKu 1
UCTIONIB30BATh X B
npodeccnoHaTBEHOM

3HAHHUSMU B
o0nacTsax (GU3MKH,
pannou3nKH,
DIICKTPOHUKHU

Komnereniuu Wuaukatopsl PesynbraThl 00y4YeHus
OIIK-1. Cnocoben | OIIK-1.1. OIIK-1.1.1. 3naer cTpoeHHE s1€p, aTOMOB,
MIPUMEHSITh Obnamaer MOJIEKYJT U MX (PU3WYECKHE CBOWCTBA; OCHOBHBIC
0a30Bble 3HAHUSA B | Oa30BBIMHU 3aKOHBI M TEOPHUHM AaTOMHOW M sIZIepHON (PHU3HKH,

IPaHULbl UX TPUMEHUMOCTH; METOAOJOTHI0 U
METO/Ibl UCCIENOBAHUI

OIIK-1.1.2. VYmeer mpUMEHATb OCHOBHBIC
MOHATHUSL U 3aKOHBl aTOMHOM M sIIEPHOM (PU3UKHU




JeSITeIbHOCTH, B
TOM 4HCIIE B cepe
[€1arOru4ecKon
NeSITeIbHOCTH.

JUTSl KQYECTBEHHOT'O UM KOJMYECTBEHHOTO aHaIMn3a
(bU3MYECKUX SIBJICHUN U MPOIIECCOB

OIIK-1.3.
CnocoGen
PUMEHSTh
MaTeMaTH4ecKue
u/unm pu3nvecKue
METO/IbI PEIICHHS
3aga4
npodeccuoHaTbHON
JeSITETIbHOCTH.

OIIK-1.3.1. 3naer MeTOAbl peuieHUs 3aj1a4y
ATOMHOW | SIIEPHOUN (PU3HKH.

OIIK-1.3.2. VYmeer BbIOMpaTh HEOOXOJUMEIC
METO/IbI pEIICHUS 331a4 U UCII0JIb30BaTh UX, B TOM
quclie, B MPOPECCHOHATBHON ACSITETLHOCTH.

5. TIPOTPAMMA INCLUITIMHBI

HazBaunue temMbl

Kpartkoe coneprxkanue TeMbl (BOIPOCHI TEMbI)

Paznen 1. Atromuas u sinepHast pusnka

Monenu atoma

Kpusucnoe cocrtosuue ¢usuku B KoHie 19-ro
Hayaisie 20-ro cToJeTHsl.

Mopnenu aroma (Tommcona, Pesepdopna, bopa-
Peszepdopna, 3ommepdensaa), ux ananms.

CnexkTtp wu3llydeHus aroma Bojaopoia (cepuu
Jlaitmana, banbmepa, Ilamena), paguycel opOUT
JJIEKTPOHA, €ro CKOpOCTb, 3Heprus. IloctosHHas
Punbepra, rinaBHOE KBaHTOBOE YHCIIO.

OneiT @panka u ['epua.

Henocrarku monenu bopa-Pesepdopaa.

KopnyckynsipHO-BOIHOBOW TyaIn3M

®opmyna DUHIITENHA 175 CpeHe-KBaApaTUIHON
GiykTyauuu sHepruM (U3NYECKON CUCTEMBI, ee
aHaJIn3.

I'mnoresa pge-bponns,
CBOMCTBA.
CootHolleHne HeonpeaenaeHHocTel [ eitzenoepra,
€ro CMbICJ U 3HaYEHUE JUIsl PUBHKH.

BOJIHBI Je-bpouia, wux

VYpasuenue lllpenenrepa

VYpasuenue lllpenenrepa ero nojry4eHue U aHaJIus.
Omneparopbl HSHEPrUM, HUMIYJbCA, KOOPJIUHATHI.
BonnoBas ¢yHkius, ee pusnueckuii cMpIci.
Pemrenne ypasHenus Illpenenrepa s aroma
Bojioposia. BonHoBas QyHKIMS 3/IeKTpoHA aToMa
BOJIOPO/a, €€ 3aBUCUMOCTh OT KBAHTOBBIX YHMCEI N,
I, m, ¢usuyeckuii CMBICT KBAHTOBBIX YHUCEI.
OpOwuTtanu 31eKTpoHa.
Omneir  [lrepna-I'epnaxa,
OMBITA, CIIMH AJIEKTPOHA.
DHeprust CiuH-0pOUTAIBLHOIO B3aUMO/ICHCTBUS,
TOHKAsI CTPYKTypa CIIEKTPA SHEPIHUl JIEKTPOHA
aToma BOJIOPOJia, IIOCTOSHHASI TOHKOW CTPYKTYPHI.
OHeprus IEKTPOHA aToMa BOJOPO/IA C YYETOM
CIIMHA.

aHaJIn3 pPEe3yJIbTATOB

MHOro31€KTPOHHBIE ATOMBI

MOMEHTOB B
Haxoxnenue

Cnoxenue YTJIOBBIX
MHOTO3JIEKTPOHHBIX aToMax.
KBaHTOBBIX yucen L, Su J.
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Pacnipenenenue 3IEKTPOHOB IO  COCTOSIHHSM,
npuHiun  Ilaynu. DnekTpoHHblE O000NOYKH U
noo00M0YKK.  DJEeKTpOHHas  KoHpurypauus
aToma.

Tabnuua MenzeneeBa, CBA3b AIEKTPOHHOTO
CTPOEHUS aTOMa U €ro XMMUYECKHX CBOMCTB.

CHGKprI H3JIYy4YCHUS aTOMOB,
CIICKTpPAJIbHBIC TCPMBI.

OcHoBHbIE U  BO30YXKIACHHBIE CIIEKTpPAJIbHbBIE
TEPMBbl ATOMOB.

OnpeneneHue CHEKTPajIbHBIX TEPMOB aTOMOB,
npaBwia XyHja.

[IpaBuna orOopa, CHEKTPHl W3IYYCHUS aTOMOB.
CriexTpbl U3JIy4yeHHs] aTOMOB BOJOpPOJA M Teiusl.
CnekTpbl M3Ay4YeHMs IIEJIOYHBIX  METaJIOB,
KBAaHTOBBIHN JE(EKT.

MeTtob1 pacuera 3HEPIrMU MHOT03JIEKTPOHHBIX
aTOMOB.

I[BI/I)KGHI/IG HaCTull B IOTCHIIMAJIBHBIX
IIOJIAX

JIBM>KCHHE YaCTHUIl B Pa3HBIX TOTEHITUAIBHBIX
HOJISIX, KX SHEPTETHYECKUE CIICKTPHI, IBIKCHHUE
YaCTHII Yepe3 MOTCHIINAILHBIN Oapbep.
Tynnenbnbid 3¢ dext. HyneBbie konebanmus.

KBaHTOBBIE reHEpaTOpBI

CrioHTaHHOE€ W BBIHY)XKIEHHOE  H3Iy4YCHHE,
K03 puumenTs DUHIITEIHA, yCIOBUE YCHJICHHS
U3JY4YEHHUs, CIIOCOOBI  CO3/aHUS  MHBEPCHOM
3acenieHHOCTH. OCHOBHBIE 3JIEMEHThI ONTHYECKUX
KBaHTOBBIX T€HEPATOPOB.

He-Ne nasep, npuHuun paboThl, KOHCTPYKIUS,
CXeMa Iepex0/I0B.

ATOMHBIE ABIECHUS

Pentrenosckue JIy4H, ux MIOJTyYEHUE.
HenpepriBHbIi U JUCKPETHBIU CIIEKTPBI
PEHTI€HOBCKHUX JIyded, 3akoH Mosmu. IIpupona
HOTJIOIIEHHSI U paccenBaHus tydeit. Oxe-3¢pexT.
AToM B MarHuTHOM T10J1e. DPdekT 3eeMana.
Kpurepuii c1aboro v cuabHOr0 MarHUTHOTO TOJIS.
Pacmienienne cieKTpaabHBIX TEPMOB aTOMOB B
cJ1a00M U CHJIbHOM MarHUTHOM MOJISIX.

Mounexyiibt

Bunpl nBr>keHU B MOJIEKYJaX, YHEPreTUYECKUE
nuarpamMMbl.  KpuBble NOTEHLMANBHOM SHEPIrUu
MOJIEKYJl. OHeprus aucconuanuud. CrekTpbl
W3JIy4YEHUS U TTOTJIOLEHHS] MOJIEKYI.

TBepasle Tena. [leprnoagM4YHOCTD MOTEHIIMATA B
TBepAbIX Tenax. OOpa3zoBaHUE YHEPTETUIECKIX
30H B KPHUCTAIIJIaX, 0OBSICHEHUE DIIEKTPHUECKUX
CBOWCTB KPHUCTAJUIOB C IIOMOILBI 30HHOM TEOPHUH.

PagnoakTuBHBIE TpEBpAILICHUS SIEP

SBnenune PaaOAKTUBHOCTH, 3aKOHBI
pazMoOaKTUBHOTO paclaja, o-pacnan, B-pacna, y-
u3NydyeHue saep. XapakTepucruka o-, y-, P-
U3JIy4YCHUH.

B3anmoneicTBre A1epHBIX U3ITyYEHU C
BEIECTBOM. EavHUIBI H3MEPEHUS 103
00JIy4eHUs! U aKTUBHOCTH UCTOYHHKA SIJIEPHOTO
U3JIy4eHus. 3aliuTa OT HOHU3UPYIOIUX
W3Ty4YECHUH.
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HUctounukm u ACTCKTOPbI YaCTHI]

Meroasl  perucTpalMu  SACPHBIX  YaCTHIIL.
lMazopazpsansie, CUMHTHUIAIMOHHEIE,
MOJTYTIPOBOTHUKOBBIE JIETEKTOPHI.

YckopuTenu 3apsoKeHHBIX YyacTull. JInHeHHbIe
YCKOPHUTENH, ITUKIOTPOH, (ha30TPOH H JIp.

CaoiicTBa saep

CBolicTBa si7iep: COCTaB sA€P, MaCCOBOE YUCIIO,
ANIEKTPUUECKUI U OAPUOHHBIN 3aps/Ibl, SHEPTUS
CBSI3M, PaINyC, CIIMH, MATHUTHBIA MOMEHT,
YETHOCTb, TUIIOJIbHBIA U KBAAPYIIOJIbHBIN
NEKTPUYECKUE MOMEHTBI, H30TONUYECKUI CIIHH.

Mopenu sanep U iACpHUAX CUIT

Knaccudpukanus simepux moneneit. Kanenbnas,
00ooueyHast 1 0000IIeHHAsT MOJICTH SEP.
XapakTepucTuKa U TEOPHS SACPHBIX CHII,
JICUTPOH.

S nepHbie peakuuu

Knaccupukanuus u  obmas  xapakTepuCTHKA
SAEPHBIX pEaKUUil. 3aKOHbl COXpPaHEHHs B
SIEPHBIX  peaKkIusX. MexXaHUu3Mbl  SJEPHBIX
peaKkIuu.

Hennas peakuusi, a1epHbIE peaKTOPbI HA
TEIUIOBBIX U OBICTPBIX HEHTpOHAX. YIpaBiseMblid
TEPMOSIACPHBIN CUHTES.

6. CTPYKTYPA U COAEPXXAHUE ANCHUITJIMHBI

6.1. ®opma oOyueHus: — oyHast, Kypc — 3, cemecTp — 5

HammeHoBaHus pa3/ienoB U TeM Komnriectso acos
Jlexku. | JlaGop. | Ilpakr. | CPC | Bceero

Paznen 1. AtromHas u siiepHas pusuka 51 34 59 144
Monenu aroma 4 4 4 12
KopryckynsipHO-BOJTHOBOM TyaJIu3M 2 2 3 7
Ypasuenue lllpenenrepa 5 2 6 13
MHOr03J1€eKTPOHHBIE aTOMBI 4 2 4 10
CreKTphl U3ITyYEHUS aTOMOB, CIICKTPaTbHBIC 4 4 5 13
TEPMBL.

JIBvOKeHre 4acTHI] B TOTEHIIMAIBHBIX MOJISIX 4 2 4 10
KBaHTOBBIE reHEPaTOPHI 4 2 5 11
ATOMHBIE SIBJICHUS 4 2 4 10
Mosexyibl 2 2 2 6
PanuoakTuBHBIE IpEBpaAIICHUS SAEP 4 4 4 12
W cTOYHMKY 1 JE€TEKTOPhl YACTHUII 4 2 4 10
CBoticTBa sjiep 3 2 5 10
Mogenu siiep U SIEpHUX CHII 3 2 5 10
S nepHble peakuu 4 2 4 10
NTOT'O ITO KOMITIOHEHTY OIIOIT 51 34 59 144

7. OHUEHOYHBIE MATEPUAJIBI (CPEJACTBA) JIA TEKYILETI'O KOHTPOJIA

YCIHEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALINU

7.1. KoHTpOJIbHBIEC BOTIPOCHI
Pasnen 1
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1.CpaBHuTENBHAS XapaKTepUCTUKa Mojeneil aroma Tomncona u  Pesepdopaa.
OKcIepUMEHTAIbHOE OATBEP)KICHUE TUIAHETAPHON MOJEIIH.

2. Mogens bopa-Pezepdopaa. Kakue 3aKoHbI Ie)KaT B OCHOBE 3TOM MOJ1en?

3. O6nacts npuMmeHeHust Mmojenu bopa-Pesepdopaa, ee mpoTHBOPEUNBOCTS.

4. 3anummre (OpMyIBl IS YHEPTUH, paanyca OpOHUTHI, CKOPOCTH W JJIUHBI BOJHBI
U3JIy4eHUs 3JIEKTPOHA B aToMe BoAopoaa. Kakue BbIBO/IbI MOKHO CAENIaTh U3 3TUX Gopmyn?

5. OneiT ®@panka u ['epua. Kakue pe3yapTaTsl ObUIH 11OJIy4EHBI?

6. Ilpumenenune moxenmu bopa-Pesepdopna mis omucanus aroma Bomopoaa. Crextp
U3JIy4CHUs, SHepreTuueckas auarpamma aroma. Ilocrosnnas PunGepra. CrnekTpsl U3IydeHUs
U30TOIIOB BOJIOPOJIA.

7. @opmyna DHHIITEHHA Ui CpeHEKBAAPATHUHON (QIIYKTyallMd SHEPTrUH (HU3UUIECKO
CHCTEMBI.

8. I'unotesa e bpoiins, ocHoBHBIE coOoTHOLIEHMS. BonHbl 1e bpoiins.

9. CooTHouleHue HeonpeaenaeHHocTel [ eitzendepra, ero oobsACHEHHE.

10. Ypasuenue lllpenunrepa. AITropuT™M €ro morydeHusl.

11. BonnoBas ¢yHkuus, ee ¢usuueckuil cmbici. BonHoBasg QyHKIUS C ydeTom
cepruecKoil CUMMETPHUH 3JIEKTPUUECKOT0 MOJIS.

12. Onepatopsl SHEPruM, UMIYJIbCA, KOOPIUHATHI.

13. Pemenue ypasaenus lllpeaenrepa ajist aroma BOJOpoa.

14.0T KakMX KBaHTOBBIX YHCEJ 3aBUCUT aHAJMTUYECKOE BhIPA)KEHUE BOJIHOBOM (PyHKIIMH
atoma Bogopona? Uro Takoe snekrpoHHas opOutans? Kak dopma snekTpoHHON opOuTtanm
3aBUCHUT OT OpPOMTAIBHOIO KBAHTOBOI'O yKcia?

15. OnsiT HlTepua-I'epnaxa. CiuH 37€KTpOHA, CIIMHOBOE KBAHTOBOE YHUCIIO.

16. KakuMu KBaHTOBBIMH YHCIIAMH OIPEAEISIETCS COCTOSHHE JJIEKTpOHAa B aTrome
Boopona? Kakue 3nadeHust oHU nmpuHUMArOT? VX (pu3uueckuii CMBICT.

17. CnuH-opOUTaNbHOE B3aUMOJICHCTBHE, TOHKAsA CTPYKTYpa SHEPreTHUYECKOro CIEKTpa,
MOCTOSIHHAS! TOHKOHN CTPYKTYPBI.

18. YrinoBble MOMEHTBI UMITYJIbCA AIEKTPOHA (MEXaHUYECKHUE U MAarHUTHBIE).

19. CnoxeHue yriioBbIX MOMEHTOB 3JIEKTPOHOB «JIETKUX» M «TSKEIBIX)» aTOMOB.

20. PacripenieneHue 3JI€KTPOHOB B aTOME IO COCTOSIHUSM. DJIEKTPOHHAs KOH(UTrypauus
aToMma.

21. Kak 3nekTpoHHass KOHQUTypalys aToMa oIpeJesisieT ero (pu3ndeckue 1 XuMHIecKue
cBoiicTBa?

22. IlpaBuna orGopa. Hapucyiite cxemy 3J€KTpPOHHBIX MEPEXO0J0B aTOMa BOAOpOJA C
yKa3aHHMEM CHEKTPaJIbHbIX TEPMOB A n=1, 2, 3.

23. CnektpanbHblil TepM aToMa. UeM OH olpenenseTcs, NpaBuia ero 3alucH.

24. OCHOBHBIE METO/Ibl pacyeTa SHEPTUU MHOTO3JIEKTPOHHBIX aTOMOB.

25. Yro oOmiero u 4eM OTIMYAETCs aTOM BOJIOPOJIAa U aTOMBI IIEJIOUHBIX MeTayuioB. Kak
3Ta pa3HHUIAa CKA3bIBAETCS HA SHEPTUU OJTHOTO 3JEKTpOoHa?

26. JIBrxeHHe >JIEKTPOHA B OJTHOMEPHOM MPSIMOYTOJILHON sIMe ¢ OECKOHEYHO BBICOKMMU
BEPTUKAIbHBIMU CTEHKaMH.

27. [IBmKeHHE DIJIEKTPOHA B OJHOMEPHOM IPSMOYIOJIbHOW SIME C BEPTUKAIbHBIMU
CTEHKaMU KOHEUHOH BBICOTHI.

28. TyHHeNbHBIH 3P DeKT.

29. CrioHTaHHOE M BBIHYXKJIEHHOE H3JIydyeHue, Ko3(pPuuueHTsl DUHIITEWHA, yCIOBHE
YCUJICHUS U3TyUYEHUS.

30. OcHOBHBIE IEMEHTHI ONITUYECKUX KBAHTOBBIX F€HEPATOPOB (aKTUBHAs Cpe/ia, CUCTEMA
HAKa4yKu, pe30HATOP).

31. Ilpunatun paboThl, KOHCTPYKIUS, cxema nepexoaos He-Ne mazepa.

32. PenrtreHoBckue Jsydu. [loslydeHue pEHTIE€HOBCKUX Jydeil, HENPEPBIBHBIA H
JUCKPETHBIN CHEKTp Jy4eil. 3akoH Mo3zmu.

33. IIpupoaa noryiomeHus ¥ pacCeMBaHUs PEHTTEHOBCKUX JTy4ei.



34.
35.
36.
37.
38.

Oxe-3¢dekr.

AToM B MarHuTHOM 1oJie. Kputepuii c1aboro u CUIbHOro MarHUTHOTO MOJIS.
Pacmieruienue criekTpaabHBIX TEPMOB aTOMOB B CTA00OM MarHUTHOM IIOJIE.
Pacienuienue criekTpaabHbIX TEPMOB aTOMOB B CJ1aOOM MarHUTHOM IIOJI€.

Bunel nBwkeHuil B Mojekyjiax, Tpa@uK NOTEHIHMAIbHON SHEPruUM JIBYXaTOMHOM

MOJICKYJIBI, DOHEPIUsd JUCCOLHALIUN.

39.
40.

CrieKTphbl U3JIy4€HNUs U TOIJIOMIEHNS MOJIEKYI.
Ilepnonn4yHOCTh NOTEHIMATIA B TBEPABIX Tenax. OObACHEHHE IEKTPUUECKUX CBOMCTB

KpHUCTAJIJIOB C ITIOMOIIBIO 30HHOH TCOpHUHU.

41.

OcCHOBHEBIE XapaKTCPUCTHUKU sAapa (COCTaB AA€p, MaCCOBOE YHCIIO, BJICKTpI/I‘leCKI/Iﬁ u

OapuOHHBIN 3apsi/ibl, SHEPTUs CBA3H, PAJUYC).

42.

OcCHOBHBIE XapaKTCPUCTHUKU dapa (CHI/IH, MarHUTHBIN MOMCEHT, YCTHOCTb, ,Z[PIHOJ'IBHI)IIZ

Y KBaJPYIOJIbHBIN 3JIEKTPUUECKUE MOMEHTBI, U30TONMYECKUIN CIIUH).

43.
44.
45.
46.
47.
48.

sanep.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Knaccudukanus saepuux moaeneid. KanenpHast u 0000111eHHAS MOJENb.
OO6ooueuHas MOJEINb SApA.

OCHOBHbBIE XapaKTEPUCTUKH SACPHBIX PEAKIIHUil.

MexaHu3MBbl AIEPHBIX PEAKLIAN.

S nepusbie cunbl. X cBOMCTRA.

3aKOH paJMOaKTUBHOTO pacnama. Anbda-pacnan, Oera-pacmal, raMMa-u3TydeHHe

XapakTepucTuKa anb(ha-u3IydeHus U €ro B3anMOACHCTBHE C BEIIECTBOM.
XapakTepucTuka 0eTa-u3IyyeHHs U ero B3auMOJIEHCTBHE C BELLIECTBOM.
XapakTepucTruKa raMMa-u3JIy4eHUs U €ro B3auMOJCHCTBUE C BELIECTBOM.

MeTtobl perucTpauyy AEpHbIX YacThLl. ['a3opa3psaHble 1eTEKTOPHI.
CUMHTWUISLMOHHBIE I€TEKTOPBI.

ITonynpoBOIHUKOBBIE IETEKTOPHI.

Ilennas peakuus, yCIOBUS €€ pean3aliy.

YipaBiuseMbId AACPHBINA CUHTES.

SnepHas sHepreTuka, i€pHbIE PEaKTOPhI, MPUHIIMI UX paOOTHI.

Enununs! u3smepenust 103 00Iy4eHusl 1 aKTUBHOCTH UCTOYHMKA SJIEPHOTO U3Ty4YEHUS.

3amuTa OT MOHU3UPYIOMIUX U3ITYYEHHH.

7.2. O0pazen; conepaHWs DSK3aMEHAI[MOHHOTO Owiera (MpH HAJHMYUU DK3aMEeHa 10

JTUCIUTLINHE)
JloHenknii rocy1apCTBEHHBIN YHUBEPCUTET
OU3NKO-TEXHUYECKOTO (paKyIpTeTa
Kadenpa pagrnoduzuku 1 "HHOKOMMYHUKAITMOHHBIX TEXHOJIOTHI
[TporpamMma BeIciiero oopa3oBanusi  I[Iporpamma GakanaBpuaTa

Hanpasnenue moaroToBku 03.03.03 Pagnodusuka
[Tpoduns moArOoTOBKH Pagnodusuka

®dopma 00yueHus OuHas

Cemectp [Tsareiid

Hucnnnnmza AToMmHas U sifepHas Gpu3nka

DK3aMeHaIMOHHbINA OneT No |

1. Mopnens bopa-Pesepdopna. Kakue 3akoHbI J1€xaT B OCHOBE 3TON Moenn?

2. CHoHTaHHOE€ U BBIHYXKICHHOE W3NyyeHHe, KodhduuumeHTsl OiHIITENHa, YCIOBHUE
YCUJICHUA U3TTyYCHH.

3. XapakTtepucTuka anb(pa-u3iIydyeHHus U ero B3auMoJIeHICTBHE C BELIECTBOM.
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VTBepkIeHO Ha 3acegaHuM Kadeapbl paauoPU3MKd M HH(OKOMMYHHMKAIMOHHBIX
TEeXHOJIOTHH, mpoTokoi Ne 14 ot 21.02.2024 1.

3aBeayromuii kadeapoit B.B. [lanuios

DK3aMeHaTop T.B. benuk

B ciyuae Benenus ydeOHOro mporiecca ¢ HCHOJIb30BAaHHEM 3JICKTPOHHOTO OOYUYCHHS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, coliep>kaHue OujieTa MOKET OTJIMYaThCS OT
MPUBEJICHHOTO.

7.3. Tembl MUCBMEHHBIX PabOT

KonTponbHble paboThl IO PAKTUKE U TCOPETUIESCKOMY MaTepHaiy (C HCIIOJIb30BaHHEM
yKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB):

— aToMHas QU3HKA;

— aTOMHBIC SIBJICHUS U siIepHast pu3uka.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE TTOJIYUAIOT OBYHYAIOUIUECH

OO0mas olleHKa 3HaHHWM 00yYaromMXCs MO AUCHUILTHNHE mpoBoauTcs no 100-6annbHOiM
IIKajJe MCXONs M3 MaKCMMyMa, MPUBEIECHHOTO B Tabmuie Hrpke. OpraHu3allMOHHO-ydeOHas
paboTa B ayAUTOpPUM OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
aKTUBHOCTh BO BpEMsSI TMPOBEICHUSA JICKIMOHHBIX U TMPAKTHYECKUX 3aHATHH (ydacTue B
00CyXJIEHUH TEKYIIEro U MPOMIEHHOT0 MaTepHaa, perieHue 3a1ad 1 T.11.).

8.1. Cemectp 5

Howmepa pasnenos Bunsl pabot MaxcimaibHoe
KOJINYECTBO OaJIIOB

OpranuzalvoHHO-yueOHas paboTa B ayAUTOPUH 10
1 CamocrosTenbHas pabora 10
KonTtponbsHbIe paboThI IO PAKTHKE 30

TEOPETUUYECKOMY MaTepHaly
UTOT'O 50
OK3aMeH 50
OOuwmii uTor 3a cemectTp 100

CooTBETCTBHE 0AIIIOB OLICHKC

OreHKa 110 NATHOAJUILHON IIKaJIe
KomnnuectBo 6annos "
s 100 ECTS | DOx3amen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIEHO aTTemO
35-59 FX HE 3a4TEeHO

0-34 = HEYJIOBIETBOPUTEIHHO e 3aTeH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOI O [TPOLIECCA

Yuebuble 3aHaTHS poBoasTcs B 4-m kopryce Jloul'VY (r. loneuxk, p. Tearpanbubrii, 13).
Jlis mpoBeneHus JEKIMOHHBIX 3aHATUI TpeOyercss ayauTopusi, 000pyrIOoBaHHAs MEJIOBON WM
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MapKepHOH JT0CKOU, MyJIbTUMEIUHHBINA TPOEKTOP U 3KpaH, HOYTOYK, KOMILIEKT y4eOHOH Mebenu
JUISL CTYAEHTOB, pabodee MecTO IperojaBarens, BbIXOJ B VHTEpHET — NpOBOTHON WM C
ucnonp3oBanuem Wi-Fi. s mnpoBeneHust J1a0OpaTOpHBIX 3aHATHH TpeOyeTcs ydeOHas
1a00paTopHs, YKOMIUIEKTOBaHHAsI HEOOXOAMMBIM 000PYyI0OBaHUEM.

Jist caMOCTOSITETIbHOM pabOThl HMCIONB3YIOTCS TEKCTOBBIE M 3JEKTPOHHBIE PECYpCHI
Hay4nol 6uOIMOTEeKH YHUBEPCUTETA U APYTUX AJICKTPOHHBIX OMOINOTEUHBIX 0a3 TaHHBIX.

[Ipy wW3y4YeHUW [UCHMIUIMHBI MOTYT TPUMEHSATCS OJJIEKTpOHHOE OOydeHHe u
JMCTaHIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

[Tpu ucronp30BaHUM TMCTAHIIMOHHOTO 00Pa30BaHMS OCYIIECTBISACTCS TEKYLIHI KOHTPOJIb
3HAHWH OOY4YaIOMIMXCS Ha OCHOBE TECTHPOBAHHS U IPOBEPKH PE3YJIbTAaTOB CaMOCTOSTEIbHOM
paboTHI.

10. PEKOMEHJIYEMAS JIMTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. CuByxun, [I. B. O6mmwmii kypc ¢usuku: [Yued. mocodue anst Gu3. crenuaabHOCTeH
By30B: B 5 1.]. T. 5: AtomHas u sigepuas ¢pusuka / 1. B. CuByxun. - M.: ®uzmarnut, 2020. - 784
c.

2. llnonsckuit, O. B. ATomHas ¢usuka: Yuel. mocodbue Ais cTyaeHToB By30B: B 2 1. T.
1: BBenenue B aromuyto ¢pusuky / 3. B. lnonsckwid. - 8. u3a. — C.-11.: U3parenscTo Jlans, 2021.
- 560 c.

3. CoopruK 3a1a4 1o obmmeMy Kypcy ¢usuku: B 5 1. Tom 5: Aromuas ¢usuka. Ouzmka
a1apa u aneMeHTapHbix yactuil / B.B. CuByxun u np. — M: @usmarnut, 2006. — 184 c.

10.2. [lononHuTeNbHAS TUTEPATYpA

4. lnonsckuii, 3. B. Atomuas ¢usuka: Yued. mocobue it CTy1eHToB By30B: B 2 1. T.
2: OCHOBBI KBaHTOBOW MEXaHUKH M CTPOEHUE JIEKTPOHHOH obosnouku/ D. B. Illnonsckuit. - 6.
n3na. — C.-11.: 3narenscTBo Jlann, 2022. - 448 ¢

5. [upoxkos, FO. M. fAnepnas ¢usuxka: [Y.e0. mocodbue st yu-tos] / FO. M. Illupokos, H.
I1. FOnun. - M.: Hayka, 1972. - 672 c.

11. ”TH®OPMALMOHHBIE PECYPCbI

1. HauuonanbHasi 3JjekTpoHHast 0mbamorexka (HOB): denepanbhas rocynapcrBeHHas
uHpopmannonHas cucrema / MunucrepctBo KymnbTypsl P®; Poccuiickas rocyaapcTBeHHas
oubmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus: 01.09.2023). —
Pexxum pgoctyna: cBoOoaHBIM, moanucka. Heobxoanma ycTaHOBKa MPOrpaMMHOTO 00€CTIeueHuUs.
— Tekcr: 2neKTPOHHBIH.

2. eLIBRARY.RU: nayuHnas snekTpoHHas oubnmoreka: caiiT. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexum pgocrtyma: Juis aBTOPU30B.
MOJIb30BaTeNe. —TeKCT: JEKTPOHHBIN.

3. Hayunas osnexktponHass Oubmmnoreka «KubGepJlenmnkay: caiit / Accounanus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
cBOOOHBIN. — TeKCT: ANMEeKTPOHHBIH.

4. DnexTpoHHO-OnOMMoTeuHas cuctema «Jlaub»: [caiit]. — URL: https://e.lanbook.com
(mata ooOpamenus: 01.09.2023). — Pexxum goctyma: JUisi aBTOPHU30B. MOJb30BaTenei. — Tekcr:
AJIEKTPOHHBIN.

5. 9BC KOpaiit: snekTpoHHast OubnuoTeuHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6parenus: 01.09.2023). — Pexum ngoctyma: ais aBTOPU30B.
[IOJIb30BaTeNeH. — TEKCT: DJIEKTPOHHBIMN.
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6. DaexkTpoHHo-0ubanoTeuHass cucrema onl'yY: caiit / ®TBOY BO «lonl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37EKTPOHHBIM.

7. DuexkTpoHHblii katagor Hayunoii 6uommoreku J{oul'Y: pa3aen caiita / Hb Jonl'Y. —
Tekct: anekrponnsii // DBC Jlonl'Y: cait. — URL: http://library.donnu.ru/catalog/ (mara
obpamenus: 01.09.2023). — Pexxum 1ocTyma: mouck cBOOOHBIN, JIEKTPOHHBIE TOKYMEHTBI — JIJIS
noJsibzoBarenent Jonl'y.

8. DuexTpounsblii apxuB JouIl'Y: paznen caiita / Hb Jlonl'Y. — Tekct: aynekTpoHHbIH //
OBC Moul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOIHBIH.

12. TIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnopatusHas aunensus Jorl'Y Ne 46484614)

2. Microsoft Office (xoproparusHas nutier3ust JJonl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nmporpammsl Dream Spark m1st BBICIINX y4eOHBIX
3aBEICHUI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuenszuun GPL, Apache,
BSD n7151 cBOG0IHOTO MPOrpaMMHOT0 00ECTIEUeHHUS ).
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