MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune o0pa3oBaTejbHOI mporpaMMel: TepMosiiepHbIe PeaKTOPhI M IVIa3MEeHHbIC YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

AJEPHASA ®U3UKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

6 cemectp - 20 yacos;

HpaKTuquKne 3aHATHA

6 cemecTp - 8 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemecTp - 43,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
IIpoBepounas padora
Pewenne 3agau

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

; ’ Bnageneyu MeaHoB [.A.
[IpenoaBaTenn * Mol ¢ NaerTbnratop R926d1db2-IVanovDA-83b905b7 JI.A. IBanoB
COI'TACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
o = Cs )i L3N M3K
PykoBoauTens 00pa3oBaTeIbHOM i T Tienos AB.
HpOFpaMMBI * MO ¢ WaeHTudKKaTap R72c90f41-DedovAV-d71cc7f4 A.B. HCHOB
A MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o o f\ Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKAarOIICH Bragenel Oenos A.B.
Ka(bez[pOI/I - Mol WUaeHTuduraTtop R72c90f41-DedovAV-d71cc/f4 A.B. I[e,HOB




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHHUS] IMCHUILIMHBI. H3y4YCHHE SIEPHBIX U HEUTPOHHO-(U3MUECKUX MPOLECCOB,
MPOUCXOISIINX B SICPHBIX PEAKTOpPAX M YCTAHOBKAX TEPMOSACPHOTO CHHTE3a U MPUOOPETCHUE HABBIKOB
peleHus 3a1a4 Ui pa3IndHbIX IPOIECCOB.

33[[3‘11/[ AUCHHUIIIMHBI

- U3y4YEeHHE OCHOBHBIX (PU3UUECKUX SBJICHHUI U 3aKOHOB COBPEMEHHOMU SIEPHOMN (PU3UKH;

- U3y4EHHE AJCPHBIX U HEUTPOHHO-(DM3NIECKHUX MPOLIECCOB, HMEIOLINX MECTO B SICPHBIX
peakTopax pazJIMYHbIX TUIIOB U YCTAHOBKAaX TEPMOSJEPHOTO CUHTE3;

- IpUOOPETEHNE HABBIKOB UCIIOJI30BAHUS PA3IMUHbIX METOJIOB PELICHUS 3a/1a4 110 SIAEpHON U

HEUTPOHHOU (DU3HUKE;

- IPUOOPETEHNE IEPBUYHBIX HABBIKOB MPUHATHS U 00OCHOBAHMSI KOHKPETHBIX TEXHUYECKUX
pelieHuit Ipyu KOHCTPYHUPOBAHUH JIEMEHTOB SIJICPHBIX U TEPMOSAEPHBIX PEAKTOPOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-4 Ciocob6eH npruHUMAaTh
ydacTue B pacyeTax
XapaKTEPUCTHUK MPOLIECCOB,
MPOTEKAIOIIUX B
KOHKPETHBIX TEXHUYECKHUX
YCTPOMCTBAX U anmaparax
SHEPIreTUYECKOro
000pyI0BaHUs, IEPHBIX U
MJIa3MEHHBIX YCTAHOBOK

N/1-1nk-4 Bnageer
(U3UYECKUM OTTUCAaHUEM
MPOLIECCOB B3aUMOJICHCTBUS
SIEPHBIX YaCTHII,
MPOTEKAIOIIUX B SIIEPHBIX
YCTaHOBKAxX

3HaTh:

- OCHOBHBIE CBOMCTBA S7€ED;

- OCHOBHBIE 3aKOHBI SIJIEPHON (PU3HKH,
MEXaHU3MBI AJIEPHBIX PEAKLIUN U
IIPOLIECCHI Pacmaaa, CIUSHUS U IEICHUS
ANEP,

- DJIEMEHTBI TEOPUU B3aUMOICHCTBUS
SJIEPHBIX U3JIY4EHUH C BEIIECTBOM.

YMETB:

- IPUMEHATH PyHaMEHTAJIbHbIE 3HAHUS
JUIsl peLICHUs 3a1a4 IPUMEHUTEIBHO K
AJIEPHBIM U HEUTPOHHO-(PU3NIECKIM
IIPOLIECCAM.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumivHa OTHOCHTCS K OCHOBHOM IpogeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
TepmosinepHbie peakTopbl W Tuta3MeHHble ycTaHoBkU (nanee — OIIOII), nampaBineHus MOATOTOBKHU
14.03.01 SnepHas sHepreTMka W TeIUIOQHU3MKA, YPOBEHb OOpa3oBaHMs: BbICHIee OOpa3oBaHUE -

OaxanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh (PU3MYECKHE 3aKOHBI MEXAHUKHU, MOJIEKYJIIPHON (PU3HKHU, TEPMOJIMHAMUKH, JIEKTPHUECTBA U
MarHeTu3Ma, 3JIEMEHThl KBAHTOBOW MEXaHUKH U aTOMHON (PM3UKU M UX MAaTEeMaTHYECKOE ONHUCaHUEe

- 3HaTh CIIOCOOBI PEIIEHUS] CUCTEM YpaBHEHUI

- YMETh NPUMEHSTH (PU3NUECKHE 3aKOHBI MEXaHUKH, MOJIEKYJISIpHON (DPM3UKU, TEPMOAMHAMUKH,
JJIEKTPUYECTBA U MAarHETU3Ma, KBAHTOBOM MEXaHUKU U aTOMHOM (U3UKHU JJIs pellIeHUs] TUIIOBbIX 3a/1a4

- YMETh pelIaTh CUCTEMBI YPABHEHUN

Pe3ynbrarhl 00y4ueHUs, MOIy4EeHHbIE IPU OCBOEHUH JTUCIUIIIMHBI, HEOOXOAUMBI NPU BBITOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTb JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHHMIIBI, 72 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCHIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CrpoeHue aToma U 10 6 6 - 2 - - - - - 2 - IlodzomogKa K neKyuiemy KOHmpoio:
3JIeMEHTapHbIE IToBTOpenue matepuana mno paszaeny "CrpoeHue
YaCTHLIBI aToMa M JIEMEHTapHbIC YaCTUIIBI"
11 CrpoeHue aTomMa U 10 6 - 2 - - - - - 2 - Ilodzomogka K ayoumopHlm 3aHAMUAM:
dJIeMEHTapHBIE [MpopaboTka nekunit
YaCTHUILIBI Tloozomoexa domawnezo 3a0anus:

[ToaroroBka KOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pa3Jielie
"CTpoeHue aToMa U 3JIEMEHTapHbIe YaCTHIbI"
Marepuainy. JIonoJIHUTEIbHO CTYICHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpPy U pa3o0parTh
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
IIpoBepka goMaIHero 3aJaHus MPOBOIUTCS IO
MIPECTaBICHHBIM TUCHBMEHHBIM paboTaM.
I10020mogKa K KOHmMpPONbLHOU padome:
N3yuenue marepuanos no pazaeny "CrpoeHue
aToMa M JIEMEHTAapHbIE YacTUIBI" 1
MOJIrOTOBKA K KOHTPOJIbHON paboTe
Ilo020mogka K npakmuueckum 3auAmMuam:
Wzyuenne maTepuana no pasgeny "CrpoeHue
aTOMa U JIEMEHTapHbIE YacTUIBl" OJrOTOBKA
K BBITIOJTHEHHIO 3aJIJaHUH Ha MPAKTUIECKUX
3aHATHIX

Camocmoamenvroe usyueHue
meopemuyuecko20 mamepuana: zyuenue
JIONOJTHUTENBHOTO MaTepHaia Mo pa3eny
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"CTpoeHne aToMa U 3JIeMEHTapHbIe YaCTHIIbI"
H3zyuenue mamepuanog iumepamypHslx
UCHOYHUKOG:

[1], 46-61
[2], 13-21, 81-150
[3], 42-107
[4], 197-199
[6], 362-367
[10], 50-94, 371-400
[11], 487-510

dusnyeckue cBoMCTBA
ATOMHBIX SITIEp

16

2.1

dusnueckue cBoMCTBA
ATOMHBIX SITIEp

16

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"®du3nyeckue CBOMCTBa aTOMHBIX sfep"
Ilodzomogka K ayoumopHlm 3aHAMUAM:
IIpopaboTka JIEKIIUH, TOTOTOBKA K
TECTUPOBAaHUIO

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"®@u3nyeckne CBOMCTBAa aTOMHBIX sfep"
Marepuainy. JloNnOJIHUTENBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpy U pa3o0path
IIPUMEPHI BBITIOIHEHUS TOT00HBIX 3aJaHUH.
IIpoBepka goMaIHero 3aJaHus MPOBOIUTCS IO
MIpeICTaBJIeHHBIM TUCHbMEHHBIM paboTam.
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenue matepuana no pazzaeny "dusnueckue
CBOMCTBa aTOMHBIX siiep" MOATOTOBKA K
BBITTOJTHEHUIO 3aJJaHUH Ha MMPAKTHYECKIX
3aHATUAX

Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOTHUTEIHHOTO MaTepraa o pa3iery
"®@u3nueckne CBOMCTBAa aTOMHBIX sep"
H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], 231-240




[3], 92-107
[4], 199-204
[5], 39-61
[8], 3-81
[9], 268-337
[10], 7-62

SInepHble peBpalieHUs!

14

S

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus

3.1

SInepHble peBpaLeHUs

14

OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszneny "Snepusie npeBpamerns”. CTyIeHTH
HEOOXOANMO ITOBTOPUTH TEOPETUIECKHIN
Marepuall, pa3odparh MpUMephI PEIICHHs
AQHAJIOTUYHBIX 3a/1a4. IIPOBECTH PacUeThl 110
BapHaHTY 3aJaHUS U CACTIaTh BEIBOIBI.
IlodzomogKa K neKyuiemy KOHmMpOoio:
[ToBTOpeHue Matepuana no pasaeny "JnepHoie
npeBpanieHus"

Ilo020moeKa K ayOumopHnovim 3aHAmMusAM:
[IpopaboTka MeKITiiz

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUI peleHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIJIAETCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"SI nepHble IpeBpaIIeHus MaTepHay.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEpEI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHET0 3aJJaHus! POBOJUTCS 11O
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020moeKa K KOHmMPOILHOU padome:
W3ydenue Matepuanos no pasueiny "SnepHsie
IpeBpalleHys" 1 NOAr0TOBKa K KOHTPOJIBHOM
pabore

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszaeny "SnepHsie
MIpeBpaIIeHN" TTOATOTOBKA K BBITIOITHEHUIO
3aJaHU{ Ha MPAKTUIEeCKUX 3aHATHIX
Camocmoamenvroe usyueHue
meopemuyiecko20 mamepuana: zyuenue
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JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"SI nepHsle npeBpatieHus”

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], 244-265
[4], 215-217
[5], 62-80
[7], 4-30
[9], 18-23, 338-370, 406-430
[10], 63-109, 203-317

BsaumoneiictBue
JIBUKYIIUXCS YACTHIL C
BEIIECTBOM

14

4.1

BsaumoneiictBue
JIBUKYIIUXCS YACTHIIL C
BEIIESCTBOM

14

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"B3aumoaencTBIE ABMKYIIUXCS YACTHIL C
BeliecTBoM"

Ilodzomogka K ayoumopHlm 3aHAMUAM:
IIpopaboTka JIeKIHi

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"B3anMopeiicTBHe IBHKYIIUXCS YaCTHI] C
BelecTBOM" MaTepuany. JJonoJTHUTeTsHO
CTYJIEHTY HEOOXOIUMO U3YUUTH JIUTEPATYPY H
pazo0paTh IpUMeEpPHI BHIMIOJTHEHUS MO I00HBIX
3aganuil. [IpoBepka nomMamiHero 3agaHus
MIPOBOJIUTCS IO MPEACTABIEHHBIM MMChMEHHBIM
paboTtam.

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepHuaioB Mo pas3uery
B3anMopeiicTBre ABIKYIIIXCS YACTHII C
BEILECTBOM U MOJTOTOBKA K KOHTPOJIBHON
pabore

Iloo2omoexa kK npakmuuecKum 3aHAMUAM:
M3yuenne marepuana o pasaeny
"B3anMoeiicTBHe IBMKYIIUXCS YaCTHI] C
BEIECTBOM" MTOATOTOBKA K BBIIIOITHEHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATHIX
CamocmoamensHoe usyuenue




meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
"B3anMoieficTBHE NBUKYIIIUXCSI YACTHI] C
BEIECTBOM"

Tloozomoexa pacuemnvix 3a0anuii: 3axaHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHHHA3AIad 110
paszeny "B3anMopaeficTBHe ABIKYITIXCS
gactul] ¢ BemecTBoM". CTyIeHTH HE00X0AUMO
MTOBTOPUTH TEOPETHICCKII MaTepHal,
pa3o0path MPUMEPHI PEHICHUS AHATOTUYHBIX
3a/a4. MPOBECTH PACUYCTHI [T0 BAPHAHTY 3aaHUs
U ceJaTh BBIBOBI.

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOB:

[1], 266-300
[4], 207-215
[9], 522-542
[10], 134-158
3adeT ¢ OLIEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 72.0 20 - 8 0.3 26 17.7
Hroro 3a cemecTp 72.0 20 - 8 - - 0.3 43.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue amoma u s1emeHmapHvle Yacmuybl

1.1. Ctpoenue aTomMa 1 3J1€MEHTAPHBIE YaCTHUIIbI

Atombl. AtomHass macca. Ywucno Jlommuara. Yucno Asoraapo. Uucio aToMoB B €AMHHIIE
obbema. Pasmepwr aromoB. SfnmepHast cTpykrypa atoma. AtoMm Pesepdopna-bopa. Crpoenme
aToMHoro sapa. IIporon-anextpoHHas Monenb. I[IpoToH-HeiltponHass mozaens. CocTtaB  sapa.
KBanToBass mexanuka. Judpakmus. Yactuma u BosHa. [loctymarel ne bpoins. JlnmuHa BOJHBI
yacTtulbl. COOTHOLLIEHUE HEONIPEAEIECHHOCTEN. DJIEMEHTHI CIIELUAIbHON TEOPUH OTHOCUTEIBLHOCTH.
Macca, sHeprus, umnyibc. Kunernueckas sHeprus. Otaada atoma Npu UCIYCKaHUU AJIEKTPOHA.
VYaensHelii umnyisc. [loporu poxaenus yactuu. I[lopor sHA0IHEPreTUYECKON ANEPHOU PEAKLUU.
Snepubie 3gdexTuBHbie ceuenus. Onpenenenus. [lnockas mumensb. O0beMHas MutieHb. CpenHsisa
JUIMHAa TyTU. OJIEMEHTapHble 4acTHLbl. Perucrpanus MHUKpOUYacTHll. DJIEMEHTAPHbIE YaCTHUIIBI.
Mmuoroo6pazue uactun. Krnaccuduxamus. @Dusmueckue mnapamerpbl. IlapHas mnpupopa.
B3anmornpespaiaemocts. Kitaccsl B3auMoneicTBUN. .

2. Dusuueckue c60UCMBA AMOMHBLX ﬂdep

2.1. ®usnueckue CBOMCTBA aTOMHBIX SIACP

3apsan sapa. Onpenenenusi. 3akoH Mosznu. Pazmep siagpa. Momentsl saep. CiuH. MarHuTHBIM
MOMEHT. DJIEKTPUUECKHI KBaJpyHOIbHbIM MOMEHT. Macca siipa u sHeprus cBa3u. Macca yacTuil B
CBA3aHHOM cocTosiHMM. Macca anpa u macca aroma. MaccoBas enuHuna. Macc-ClIeKTpOMETpHs.
Merton sinepubix peakiuil. Jledhekt maccol. DHeprust cBs3u, 0COOEHHOCTH 3Hepruu cBsizu. Obnactu
Oera-pacniagoB. Ilomyuenue cBoOGogHON »sHepruu. SnepHsie cuiabl. OCHOBHBIE CBOMCTBa.
KynonoBckuii u snuepHblil noreHuuansl sapa. Mogenu siaep. Bo3OyxkaeHHble cocTosHUS SAEp.
Bo30yxnenne u pacnaj. OHepreTuyeckuil coekTp szapa. OCOOEHHOCTH SIIEPHBIX CIIEKTPOB.
[[InprHa ypoBHEHN..

3. Hdeprle npespawuerusd

3.1. SInepHbie peBpaeHHS

PagnoaktuBHOCTE. OmnpenenceHue. 3akoH pacnana. XapakTepuCcTUKH pacnaga. CTaTUCTHUECKUN
xapaktep pacrnaga. Haxonnenune pagumoaktuBHOCTH. llenmouka mnpeBpamieHuil. EnuHHIBI
aKTUBHOCTH. Anb(da-pacnan. YcinoBue pacnaga. OObscHeHue pacrnajga. CpaBHEHHE C OIBITOM.
I'pannnsl ycronumBocTu. PammoakTuBHbIE cemelicTBa. bera-pacman. Ycnosue pacnanga. Tunel
pacmana. OHeprus pacmanga. bera-cnexrtpomerp. bera-cnektp. Teopus pacnaga. CpaBHeHue c
onbIToM. Cxema MCIyCKaHus 3alla3/IbIBalouX HEUTpoHOB. Pacnan u3 Bo30yXAEHHBIX COCTOSHUU.
'amMa-uznyuenune  spep.  Bpemst  ucnmyckaHums — ramMma-KBaHTa.  SlmepHas  m3omepus.
PacnipoctpanenHocts u3zomepoB. KouBepcust ¢ oOpa3zoBaHueM mapbl. SIepHblE pEaKIUH.
Omnpenenenus. MexaHu3M COCTaBHOTO sijipa. DHeprus Bo30yxaeHus. OrpaHUYecHUs 10 SHEPTUU U
criuHy. OOOCHOBaHHME MEXaHW3Ma COCTaBHOTO sjpa. [IpsMoe B3auMojaecTBHE.3aKOH COXpPaHEHUS
DHEPruMu. 3aKOH COXPAHEHMsS MMITYJIbca. 3aKOH COXPaHEHMsI MEXaHMYEeCKOro MOMeEHTa. [lpyrue
3aKOHBI COXpaHeHMs. Bkiaj KMHETHYecKOl SHepruu B HSHEPrui0 Bo30YyxJeHus. Bwixon peakuuu.
Peakuuu nox aelicTBHeM 3apspKEHHBIX dacTull. HeWTpoHHbIE peakuuu. AKTHBaLMs HEUTPOHAMM.
Anepusiit hpotorddext. lenenue tsxensix anep. BozamoxxHocTs nenenus. JlenuMmele u aensmmecs
HYKJIHJbpl. MexaHusM neneHus. OHeprus neneHusd. OcraTodyHoe »HeprosbiaeneHue. IIpoaykTer
nenenus. HeMTpoHs! nenenns. 3ana3IpIBalOIIie HEUTPOHBL..

4. Bzaumooeticmesue ()8149!6‘)/7141/{)60}1 uacmuy c eeutecnieom

4.1. BzauMoaencTBue ABMKYIIMXCSA YaCTHIL] C BEIIECTBOM



Ockonku nenenus. [lapameTprl OCKOJIKOB JeseHus. MexaHu3M MOTEph SHEPTrUuu. DIEKTPOHBI.
Cnemuduka snekTpoHoB. HMoHuzamus. PensTuBHUCTCKHE SIEKTPOHBL. TOPMO3HOE H3Iy4YCHHE.
Paccestuue anextpoHoB. IlpoGerm smekrponoB. ['amma-kBauTbl. Ompenenenusi. DotodPdexT.
Komnron-addekr. Ilpouecc obOpazoBanus mapel. [IpoTspkeHHas 3amura OT T'aMMa-KBaHTOB.
Heiitponsl. Paccesnne wu peakuuu. OHepretudeckas cxema. ®Dopmyna bpeiita-Burnepa.
[Tapamerpsl  pe3onancoB. Jlommiep-3gdekr. CnenctBus u3 dopmynsl bpeiita-Burnepa.
Ounepreruyeckne oOmactu. beicTppie HEWTpoHBL. [IpoMexyTO4YHBIE HEHTPOHBI. TemoBbIE
HEUTPOHBI. BiusHue XUMUYECKOH CBA3M..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH

. CTpoeHue 1 cBOMCTBa aTOMOB (2 Jaca);

. OcHOBHBIE CBOMCTBa aTOMHBIX sep (1 gac);

. KorrponpHas padota «CBoiicTBa aToMHBIX siaep» (1 vac);

. DHeprus cBs3u anep. PaanoaktuBHeli pacnan (1 yac);

. TectupoBanue «PaanoakTuBHbIN pacnany (1 gac);

. DnemeHTapHble yacTulbl (1 yac);

. Koutponbnas pabota «Jlenenue sipep. BzaumonaelictBue HEHTpOHOB ¢ BeriecTBOM» (1 yac).

NN AW

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
JUCLUIIIINHE COOTBETCTBUU C
WHJIUKaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1] 2]3] 4
3HaTh:
3JIEMEHTBI TEOPUH B3aUMOJEHCTBUS SICPHBIX U3IIy4EHUI KonTponbnas pabora/KonTtponbnas paboTa
C BEILIECTBOM N-1nk-4 + | «/lenenue suep. BzaumonaeictBue HEUTPOHOB €
BELIECTBOM»
OCHOBHBIC 3aKOHBI SACPHON (DU3UKH, MEXaHU3MBI [IpoBepounas padora/TectupoBanue
SIIEPHBIX PEaKLMi U MPOLECChl pacnaia, CIUSHUS U N-1nk-4 + | + «PaanoakTUBHBIN pacnan
JIEJICHUS SIAEP
OCHOBHBIE CBOMCTBA fAJIep VT-Lics + |+ KOHTBOJ‘ILHa}I pabota/KontponbsHas pabota
«CBOMCTBA aTOMHBIX SIIEP»
YMerh:
MPUMEHSITHh (PyHAaMEeHTaJIbHbIe 3HAHUS I PEIICHUs KonTponbnas pabora/KonTtponbnas pabota
3a7a4 MPUMEHUTEIIBHO K SIAEPHBIM U HEUTPOHHO- «/lenenue saep. BzaumoielicTBEe HEMTPOHOB C
(bu3nyecKuM mporeccam BELIECTBOM»
KonTponbnas pabora/KonTponbHas padoTa
WT-Trxc-4 + | «CBoiicTBa aTOMHBIX anep»
Pemenue 3amau/Pacuernoe 3amanue
[IpoBepounas padora/TectupoBanue
«PannoakTUBHBIN pacnan
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbaas pabota «Jlenenue simep. B3aumoaelicTBre HEHTPOHOB € BEIIECTBOM)
(KonTpoawsHas pabora)
2. KonTponbHast pabota «CBolicTBa aToMHBIX siiep» (KoHTponsHas pabora)
3. Pacuernoe 3ananue (Pemenue 3amayq)
4. TectupoBanue «PannoakTuBHbINA pacman (I[IpoBepounas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nob)
HtoroBasi oIeHKa 3a OCBOCHHE ITUCIUIUIMHBI 32 ceMecTp (OPMHUPYETCS B COOTBETCTBHH C
"[Tonoxxennem o BAPC" Ha 0CHOBaHMU 3a4€THOM U CEMECTPOBOM COCTABIISIFOIIUX

B numiom BeICTaBIsIETCS OIICHKA 32 6 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. CaBenbes, U. B. Kypc o6mieit ¢pusuxu. B 3 1. T.3. KBanToBas ontuka. AromMHas ¢pusuka. dusnka
TBeporo Tena. Pu3nka aTOMHOTO Si/Ipa U DJIEMEHTAPHBIX YacTHII : ydeOHOe ocoOue JIIsi By30B I10
texarnueckuM (550000) u rexnonorudeckum (650000) nanpasnenusm / M. B. CaBenses. — 10-e
u3., crep. — CIIO. : Jlanb-TIpecc, 2011. — 320 c. — (YueOuuku ass By30B. CrieruanbHas
auteparypa). — ISBN 978-5-8114-0632-6.;

2. CuByxuH, /. B. O6mmii kypc dusuku: B 5 1. T.5. AToMHas u saepHas pu3uka : yaeOHoe
nocobue it puznueckux cneuuanbHocteit By3oB / [I. B. CuByxuH. — 3-e u3n., crepeorun. — M. :
Omsmaraut, 2008. — 784 ¢. — ISBN 978-5-9221-0645-0.;

3. llInonbckuid, 3. B. ATomHas ¢usuka. B 2 1. T.1. BBenenue B aroMHyt0 Qu3MKy : yueOHUK / 3. B.
[monbckwii. — 8- u3., crep. — CII6. : Jlans-TIpecc, 2010. — 560 c. — (YueOHUKY /7151 BY30B.
CrennanpHas nmuteparypa). — ISBN 978-5-8114-1005-7.;

4. CaBenbes, 1. B. COopHUK BOMPOCOB | 3aa4 1o o0miei ¢pusuke : yaeOHOe mocoOue st By30B 1O
HanpasyeHusM 510000 "EcrectBennsle Hayku 1 MatemaTrka", 540000 "Ilenarornyeckue Hayku'",
550000 "Texawnueckue Hayku" / 1. B. CaBenbeB. — 6-¢ u3., crep. — CII0. : JTanp-IIpece, 2013. —
288 c. — (Yuebuukwu 11 By3oB. CriennanbHas auteparypa). — ISBN 978-5-8114-0638-8.;

5. Coopnuk 3a1a4 1o obmemy kypey ¢usuku. B 5 ku. Ku.5. ATomnas ¢pusnka. dusuka sapa u
anemenTapubix yactuil / B. JI. ['un30ypr, JI. M. Jleun, M. C. Pabunosuy, /. B. CuByxuH ; pen. /.
B. CuByxwuH. — 5-¢ u311., crep. — M. : ®usmariut : Jlans, 2006. — 184 c. — ISBN 5-922106-06-6.;

6. COopHuK 3a/1a4 1o o01iei pusnke : yaeOHOe mocoOue AJsi By30B 110 TEXHUYECKUM
HalIpaBlIeHUsM U criennaibHocTsM / J. b. Abpaxesuu, . B. Banosa, A. B. Kupuuenxo, u ap. ;
Pen. B. M. benokonbIToB. — 3-¢ U31., nepepad. u gom. — M. : MU3aarensckuii jom MOU, 2007. — 440
c. — ISBN 978-5-383-00098-4.;
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7. AnxytoB, M. C. [lenenue snep : YuebHoe nmocodue no Kypcy "SnepHas u HeWTpoHHas pU3MKa '
/ M. C. AnxyrtoB, Mock. 31epr. uH-T (MDOU TV). — M. : U3a-80 MBOU, 1999. — 32 c. — ISBN 5-
7046-0475-7 : 2.50.;

8. AnxyroB, M. C. DnemMeHThI KBaHTOBOM MexaHUKHU. SnepHas pusuka: YueoHoe mocoodue / M. C.
Anxyros ; Pen. I'. I'. Bapronomeii ; Mock. sHepr. ua-t (MOH). — 1993, — 87 c.
http://elib.mpei.ru/elib/view.php?id=7793;

9. Nmxanos, b. C. Yactuisl 1 aToMHBIE sipa : y4eOHHK JUIst By30B 110 crieransHocTsivM 010701
"®uzuka", 010705 "duzuka atomHoro siapa u yactuil" 1 HanpasiaeHuto 010700 "dwuszuka" / b. C.
Nurxanos, M. M. Kanuronos, H. I1. FOaun, Mock. roc. yH-T um. M.B. JlomonocoBa (MI'Y). — 2-¢
u3., ucnp. u gom. — M. : Dautopuan YPCC, 2007. — 584 c¢. — (Kimaccuueckuii yHUBEpCUTETCKUI
yuebnuk). — ISBN 978-5-382-00060-2.;

10. CuByxun 1. B., SIkoBneB U. A.- "Atomuas ¢pusuka. Pusnka sapa v daeMeHTapHbIX yactui" T.
5, (5-e u3x., crep.), M3narensctBo: "OUSMATIIUT", Mocksa, 2006 - (184 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2318;

11. Kypc o6eit ¢pusuku : yaebnoe nocooue / M. K. I'yokun, A. B. [lenos, /1. A. MBanos, [u np.],
Han. uccnen. yu-t "MOU" (HUY"MBUN") ; pen. . A. BanoB. — 2-e u3na., nepepad. u 10M. —
Mocksa : U3n-80 MOMU, 2021. — 512 c. — Knura - nobenurens KOHKypca pyKomuced yu4eOHoH,
HAyYHO-TEXHUUYECKOH U CIIPaBOYHOM JTUTEpaTyphl MO SHEPreTHke, nocesaueHHoro 90-neturo MOU
u 100-neruro mana 'ODPJIO. — ISBN 978-5-7046-2429-5.
http://elib.mpei.ru/elib/view.php?id=11612.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucreMa ceMmeicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np).

5.3 UnTepHeT-pecypcsl, BKJIIOYas NpodeccuoHAIbHbIE 0a3bI TaHHBIX U HH(POPMAIUOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/

5. Baza naunbix Web of Science - http://webofscience.com/

6. ba3za mannbix Scopus - http://www.scopus.com

7. dnexkrponnas 6udmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

8. OpuuuanbHblii caiiT @eaepaibHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpoBaHUIO H
MmeTposoruu - http://protect.gost.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HaHMeHOBaHMe
VY4eOHble ay1uTOpun A-110, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
JUTSL TIPOBEJICHUS Beruucnurenbnas CTYJI, JOCKAa UHTEPAKTUBHAs, KOMIIbIOTEPHAs
JIEKIIMOHHBIX 3aHATUN U naboparopust CeThb ¢ BBIXOJOM B lIHTEpHET,
TEKYIIEro KOHTPOJIA MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

MHOTO0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIBIOTEP NEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS

Y4eOHble ayIUTOPHH A-110, CTOJI IPENO0IaBaTENs], CTOJI KOMIBIOTEPHBIH,
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JUTS TIPOBEICHUS

ITomentenus mis

BoruncnurensHas CTYJ, TOCKa MHTEPaKTUBHAs, KOMIIbIOTEpHAS
MPAKTUIECKHUX 3aHATUH, naboparopus CeTh ¢ BhIX0JI0M B MIHTEpHET,
KP u KII MYJIbTUMEIUINHBINA TPOEKTOP, YKa3Ka Jla3epHasi,
MHOTO( YHKITMOHATILHBIN IICHTP, CEpBEp,
KOMIIBIOTEP MEePCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
VYueOHbIC ayAUTOPUHN A-110, CTOJI TIPENOIaBaTEelIs, CTOJI KOMITBIOTEPHBIH,
JUTSL IPOBEICHUS BreruncnurensHas CTYJ, TOCKa HHTEPAKTUBHAsS, KOMIIBIOTEPHAS
MIPOMEXYTOUHOMN naboparopust CeTh ¢ BbIXOJI0M B MIHTEpHET,
aTrrecTranuu MYJIbTUMEAUNHBIN IPOEKTOP, YKA3Ka Ja3epHasd,
MHOTO(YHKIIMOHAIBHBIN IIEHTp, CEPBED,
KOMITBIOTEP MEPCOHATBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS
ITomemenus s A-110, CTOJI IIPENOAABATEIISA, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITENILHOM BrruncnutensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAS
paboThI naboparopus CeTh C BBIXOJ0M B IHTEpHET,
MYJTBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO(YHKIIMOHAIBHBIN IIEHTP, CEPBED,
KOMIIBIOTEP MEPCOHATIBHBIN, TPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
[Tomewmenus nist A-208, Kpeciio pabouee, pabouee MECTO COTPYIHUKA,
KOHCYJIbTUPOBAHUS [IpenonaBaTenbckas

A-025, KnamoBka

cTou, WKad U1 JOKYMEHTOB, KOMITBIOTEPHAS
CEThb C BbIXOJOM B MIHTEpHET, KOJIOHKH,
KOMITBIOTEP NEPCOHAIBHBIN, IPUHTEP

XpaHCHUs
o0opyoBaHus U
yueOHOr0 NHBEHTaps

1a00paToOpHOTO
o0opynoBaHus

CTCIIIAXK, 06opy1[013aHI/Ie CIICHUAIIN3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Snepnas pusuka

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

KonTponbhas pabota «ColicTBa aToMHBIX sifiep» (KonTposbsHas pabora)
TectupoBanue «PagnoaktuBublil pactany (I[IpoBepounas padbota)

KoHntponbHas pabota «Jlenenue suep. BzanmonelicTBue HEHTPOHOB € BEIIECTBOM»
(KontpomnpsHas pabora)

Pacuetnoe 3ananue (Pemenue 3amayq)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Wunekc KM-1 | KM-2 | KM-3 | KM-4
Howmep Pasgen nucHuIuinHel KM:
pasjena S en Henens 4 8 12 14
KM:
1 CtpoeHue aToMa U 3JIeMEHTapHbIE YaCTULIbI
1.1 CtpoeHue aTomMa 1 3JIEMEHTAPHBIC YaCTHIIBI +
2 ®dusnyecKue CBOMCTBAa aTOMHBIX SIEP
2.1 du3nyecKkue CBOWCTBA aTOMHBIX SITEP + +
3 SnepHbie peBpaleHUsS
3.1 S nepHble MpeBpaLICHUS +
4 BzaumopeiicTBre ABMKYIIUXCS YACTHII C
BEIIECTBOM
41 B3aumoieficTBrE NBIKYIIUXCS YaCTHI] C + + + +
BEIIECTBOM
Bec KM, %: 15 25 25 35
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