MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCIIEPUMEHTAJIbHBIX METO/IOB SIJEPHOI ®U3NKU

OIOBPEHO

I'OCYJAPCTBEHHOE BIO/DKETHOE YUPEXIEHUE 3]IPABOOXPAHEHUW S TOPOIA
MOCKBbBI "HAYYHO-ITPAKTUYECKHI KJIMHUYECKWH LIEHTP IMATHOCTUKH U
TEJEMEJIMLIMHCKMX TEXHOJIOT M JIEITAPTAMEHTA 3IPABOOXPAHEHUS T'OPOJIA
MOCKBBGBI" JInniensusa Ned ot 28.08.2025 r.

YMC O®BUYKC IIpoTtokon Ne27/08-25 ot 27.08.2025 1.

I'OCYIJAPCTBEHHOE BIO/IXKETHOE YUPEXIEHUE 3]IPABOOXPAHEHU S TOPOJA
MOCKBbBI "HAYYHO-TTPAKTUYECKHI KJIMHUYECKHWHI LIEHTP JUATHOCTUKH U
TEJEMEJIMILIMHCKMX TEXHOJIOTUI JIETTAPTAMEHTA 3JIPABOOXPAHEHHNS T'OPOJIA
MOCKBBI" [Iporokos Nel ot 30.08.2025 1.

YMC UADUT Ilporoxon Ne01/08/24-573.1 ot 30.08.2024 r.

YMC JIATUIA3 IIporokon Ne01/08-577 ot 28.08.2025 r.

HTC N®UB ITporokon Ne3.1 ot 30.08.2024 1.

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIMHBI

VCTOPUS PA3BBUTUS SJIEPHOM ®U3NKU

Hamnpasnenue noarotToBku [1] 38.03.05 buznec-undopmarnka

(criennaabHOCTD) [2] 12.03.04 buoTexHU4YECKUE CUCTEMBI U TEXHOJIOTHH
[3] 03.03.02 ®usuka
[4] 11.03.04 DnexTpoHMKa U HAHOAIEKTPOHHUKA
[5] 27.03.03 CucremHBIi aHAJIU3 U yIIPaBICHHUE
[6] 03.03.01 ITpuknagHbie MaTeMaTHKa U GpuU3nKa
[7] 14.03.02 SnepHbie PpusnKa U TEXHOIOTUH
[8] 12.03.05 JlazepHas TEXHHMKA U JIa3€PHbIE TEXHOJIOTUU
[9] 16.03.02 BrICOKOTEXHOJIOTHYSCKHUE TIJIa3MEHHBIC 1
HHEPreTHYECKHUE YCTAHOBKH
[10] 01.03.02 IIpuknaaHas MaTemMaTHKa 1 UHQOpMaTHKa
[11] 12.03.01 ITIpubopocTpoeHue
[12] 15.03.06 MexaTpoHuKka 1 poOOTOTEXHUKA
[13] 22.03.01 MatepuanoBeeHUE U TEXHOJIOTUU
MaTepHaoB
[14] 16.03.01 Texauueckas ¢pusznka
[15] 12.03.03 doToHUKA U ONITOMHPOPMATHKA
[16] 14.03.01 SAnepHas sHepreTUKa U TemIo(pU3NKa
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AHHOTAIUA

Kypc nexumii moOCBSIIEH CO3/1aHUI0 HOBOM «HEKJIACCHYECKON» (PU3MKH, HAYMHAS OTKPHITHA
peHTreHoBckux Jiyueit (1895 r.) u panunoaxtuBHoctu (1986 r.) u ¢ BBeneHuem nouarus kaHtos (1900
r.). OnucaHbsl OCHOBHBIE IKCIEPUMEHTHI, NPUBEAIINE K CO3/IaHUI0 TEOPUM IIJIAHETAPHOU MOJEIH
aToMa U ee OOOCHOBAaHHMIO, OCHOBAHHOMY Ha KBAHTOBOW MNPHUPOJE COOBITUH, MPOMCXOIAIIMX Ha
aToMHOM Maciurade. [loguepkHyTa posib OTKPBITHS HEHTpOHA B HOCIEAYIOLUIMX 3KCIEPUMEHTax B
anepHoi ¢usuke. [lonpoOHO omMcaH nepexol OT HKCHEPUMEHTOB K SACPHBIM IPOMBILIUIEHHBIM
TEXHOJIOTUSM, TaKUM Kak - pa3/ieJIeHHe M30TONOB YpaHa, CO3JAaHUE SIEPHBIX PEAKTOPOB-
HapaOOTYMKOB IUTYTOHUS U KOHCTPYKLUH AJEPHBIX OOENpPUIIAcCOB B CHEIMAIbHO CO3AAHHBIX SIEPHBIX
LEHTPax).

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

[lensimu ocBOeHUs Y4EOHON IUCIMIUIMHBI SBISIOTCS H3yYEHHUE HCTOPUU CO3JaHHUSI HOBOM
«HEKJIACCUYECKO» PU3MKH B Hayasle XX Beka.

[TonpoOHO omucaH nepexo]l OT 3KCHEPUMEHTOB K SJIEPHBIM IPOMBILIUIEHHBIM TEXHOJOTHSIM
(pa3geneHue M30TONOB ypaHa, CO3JaHHUE SJIEPHBIX PEAKTOPOB-HApaOOTUMKOB IUIYTOHUS U
KOHCTPYKIIUU SIIEPHBIX OOENPUIIACOB B CIIELUAIIBHO CO3/IaHHBIX SJICPHBIX LIEHTPAX).

JlaHo mpencTaBileHHE O CBSI3M HOBOW (DM3UKU C CO3JaHMEM SIEPHBIX MPOMBIIIIEHHBIX
TEXHOJIOTMH B IEPBOM MOJI0BUHE XX BEKa.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jlormyecku M conep)KarelbHO — METOAMYECKH IUCHMIUIMHA SIBISIETCSd 4YacTbi0 BBOJHOMN
CHeIHNaNn3alliY, SBISIONICCS HEOThbeMJIEMOW YacThio 3HaHWA (U3MKa — HKCIEPUMEHTAaTopa B
00JacTH HKCIIEPUMEHTATIBLHON SAAepHON PU3UKU U PUZNKH YACTHII.

Jliis ocBOeHMs JaHHOM TUCHMIUIMHBI HEOOXOAMMO TMpEIIIeCTBYONIEe OCBOCHUE Kypca o0miei
busuky.

«BxogHBIMUY» 3HAHUSIMU SBJISIOTCS 3HAHUA Kypca o01el Gu3uku u siaepHoil Pu3uku B 00beMe
CpeHeoOpa30BaTEIHLHOM MIKOJIBl M TMEPBBIX KYpPCOB BBICIICH MIKOJBI. J[s M3ydeHHs] TUCHUTIITUHBI
TaK)K€ JKeJIaTelbHbl KOMIIETEHIIMH, CPOPMHUPOBAaHHBIE Yy OOYYalOIIMXCS B peE3yJIbTaTe€ OCBOCHUS
mucturmud OOIT moaroToBku GakanaBpa Mo HampaBlICHUIO «SaepHast Pu3nKa U TEXHOIOTHUS».

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHbIE KOMITETCHITHH

Kon n HammeHoBanue Koa n HamMeHOBaHHe HHIAMKATOPA 10CTHKEHUS
KOMIIeTEeHIIUH KOMIIeTeHIIUH

VK-1[1,2,3,4,5,6,7,8,9,10,11, 3-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16] -
12, 13, 14, 15, 16] — Cnocoben 3HaTh: METOIUKU cOopa 1 06paboTKH HH(pOPMALIHH;

OCYILIECTBIISITh IOUCK, KPUTUYECKHHM = aKTyallbHble POCCUHCKHE U 3apyOeKHbIE HCTOYHUKHU



aHAJIM3 U CUHTE3 UH(OpMAIIUH, nHpopmanuu B chepe mpoPecCHOHATBHON eATeILHOCTH;
MPUMEHSATh CUCTEMHBIN TOJXOA A7l |~ METOJ CUCTEMHOTO aHalIn3a

pEIICHHS TOCTABJICHHBIX 33124 V-VK-1[1,2,3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16] -
YMeTh: MpUMEHATh METOIUKHU TIOUCKA, cOOpa U 00paboTKu
UHPOPMAIIUN; OCYIIECTBIISTh KPUTHUSCKUI aHAIIN3 U CUHTE3
uHpOpMAaLINH, TTIOIYYCHHON U3 pa3HBIX HCTOYHUKOB
B-VK-11[1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16] -
Brnanets: MeTogamu nmoucka, coopa u 00paboTkH,
KPUTHYECKOTO aHAJIM3a U CHHTE3a HHPOPMAIIUU; METOTUKOM
CHCTEMHOT0 TIOJIX0/1a JJISl PEIICHUS IIOCTABICHHBIX 3a]a4

VK-5[1,2, 3,4,5,6,78,9, 10,11, 3-YK-5[1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16] -

12, 13, 14, 15, 16] — Cnocoben 3HaTh: 3aKOHOMEPHOCTH M OCOOCHHOCTH COIMAIBHO-

BOCIIPUHUMATH MEXKYIbTYPHOE HUCTOPUYECKOTO PA3BUTHS PA3IUYHBIX KYJIbTYP B ITHYECKOM H

pazHooOpa3ue o0IecTBa B ¢bumocopckoM KOHTEKCTE

COLMATTbHO-UCTOPUICCKOM, Y-VK-5[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16] -

ATHYECKOM U PHIOCOPCKOM YMeTh: TOHUMAaTh U BOCIIPHHUMATh pa3HooOpa3ue o0miecTsa B

KOHTEKCTaxX COIHAITLHO-UCTOPUICCKOM, ITHUECKOM U Pritocohckom
KOHTEKCTE

B-YK-511, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16] -
BrnaneTs: npocTedmmmMuy METoJaM1 aIeKBAaTHOTO BOCTIPUSTHUS
MEXKYJBTYPHOTO MHOI000pa3us 001ECTBA C COL[UAIbHO-
UCTOPUYECKOM, 3THYECKOM U HHUIOCOPCKOM KOHTEKCTaX;
HABBIKaMU OOIICHHS B MUPE KYJIbTYPHOTO MHOTOO0Opa3us ¢
UCIIOJIb30BAHUEM dTHUECKUX HOPM MOBEICHUS

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

HanpagJieHus/uesiu BOCIUTAHUS 3agaum BocnuTaHus (Koa)

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE Co3nanue ycioBHii, o0ecrieynBaromux, GopMUpoBaHUe
ATHUYECKOI0 MBIIUIEHUS U PO eCcCHOHaTbHON
OTBETCTBEHHOCTH yueHoro (B2)

['paxxnanckoe U MaTpUOTUYECKOE Co3znanue ycinoBHii, o0ecnieunBaromux, GoOpMHUpPOBaAHUE

BOCIIUTaHHE MaTPUOTUYECKOIO CAMOCO3HAHHUS, CTPEMIIEHHS K
peannzauuu naTepecoB Ponunel (B4)

I'paxnanckoe M MaTpUOTUYECKOE Co3naHue ycioBHii, o0ecrieynBaromux, GopMUpoBaHUe

BOCIIUTaHUE IPAXKJIAHCKOW HJIEHTUYHOCTH, IPAKIAHCKON U

[IPaBOBOM KYJIBTYPBl, aKTUBHOHN I'PaXKIaHCKOU
MO3UIMH, HABBIKOB, HEOOXOAUMBIX ISl YCTIEILIHOM
camopeanuzanuu B oomectse (B5)

['paxxmanckoe U maTprUOTHYECKOE Co3zmanne ycinoBHii, 00ecTieUnBaIOMInX, GOPMUPOBAHUE

BOCIIUTaHHE HENPUATHS JECTPYKTUBHBIX Hjieosoruii (B6)

DKOJIOTUYECKOE BOCITUTAHHE Coznanue ycioBui, o0ecreurnBamux, popMupoBaHue
Oepe’KHOr0 OTHOIIEHUS K MIPUPOJIE U OKPYKaIOIIeH
cpene (B9)

WHTennexryaabHOE BOCIUTaHUE Co3nanue ycrnoBHii, 00ecreyBarOIUX, CIOCOOHOCTD

aQHAJIM3UPOBATH MMOTEHITHATLHBIC [IMBIJIN3AMOHHBIC H
KYJIbTYPHBIE PUCKH U YTPO3bI B PA3BUTHH PA3TUIHBIX
Hay4HBIX obOnactelt (B13)

[TpodeccronanbHOE U TPYIOBOE Co3nanue yciioBHii, o0ecnieynBaromux, GopMUpOBaHHE




BOCITUTAHHE KYJIbTYPbI HCCIIEIOBATEIHLCKON U WHKEHEPHOU
nesarenbHocTH (B16)

ITpodeccuonanbHOE BOCIIUTaHUE Co3nanue ycioBuii, o0ecrieunBaromux, GopMUpoBaHue
YYyBCTBa JIMYHOM OTBETCTBEHHOCTH 34 HAay4YHO-
TEXHOJIOTH4ecKoe pa3BuTue Poccun, 3a pe3ynbraTsl
uccienoBaHuil U ux nocneactaus (B17)

[IpodeccruonanbHoe BocriuTaHue Coznanue ycioBui, obecrieunBaromux, GopMupoBaHue
OTBETCTBEHHOCTH 3a MPO(eCCHOHAIBHBIN BBIOOD,
npodeccronanbHOE pa3BUTHE U PO eCcCHOHATIbHBIC
petnenus (B18)

[Ipodeccrnonanbuoe BocriuTaHue Coznanue ycioBui, obecrieunBaromux, GopMupoBaHue
Hay4HOT'0 MUPOBO33PEHHUS, KYJIBTYPhI TOUCKA
HECTaHIAapPTHBIX HAYYHO-TEXHUYECKUX/TIPAKTUUECKUX
pelieHui, KpUTUIECKOTO OTHOLIECHUS K
HCCIeA0BaHUAM JDKeHayuHoTo ToJika (B19)

[TpodeccronanbHOE BOCIIUTAaHHE Co3naHue yciioBmii, 00ecTieynBaromux, GOpMUPOBAHHE
HaBBIKOB KOMMYHHKAIIMH, KOMaHIHON paboThl U
muaepcta (B20)

ITpodeccuonanbHOe BOCIIUTaHUE Co3pnanue ycioBuii, o0ecrieynBaroImux, GopMUpoBaHue

CIOCOOHOCTH M CTPEMIICHUS CIIeI0BAaTh B Ipodeccun
HOpMaM MOBeIeHHsI, 00ECIICYMBAIOIIINM HPABCTBEHHBIH
XapakTep TPYAOBOH EATEILHOCTH U HECTYKEOHOTO
noBeneHus (B21)

[IpodeccronanbHOE BOCIIUTAaHHE Co3naHue yciioBHii, o0ecrieynBaromux, GOpMUPOBAHHE
TBOPYECKOTO HHXCHEPHOTO/TIPOPECCHOHATIBHOTO
MBIIIUICHUS], HABBIKOB OPTaHU3AIINH KOJUICKTUBHOMN
MIPOCKTHOM aesTenbHocTH (B22)

[IpodeccrnonanbHoe BociuTaHuE Coznanue ycioBui, odecreunBaromux, GopMupoBaHue
KYJIBTYpbl HHPOPMALIMOHHOM Ge3omacHocTH (B23)

[IpodeccuonanbHoe BocriuTaHUE Coznanue ycioBui, odecrieunBaromux, GopMupoBaHue
KYJIBTYpHI siiepHOi O6e3onacHoctu (B24)

[IpodeccrnonanbHoe BocriuTaHUE Coznanue ycioBui, odecrieunBaromux, GopMupoBaHue

OTBETCTBEHHOCTH 3a o0ecreueHne Kubepoe30macHOCTH
00BEKTOB aTOMHOM oTpaciu (B25)

ITpodeccuonanbHOE BOCIIUTaHUE Co3pnanue ycnoBHii, obecrieunBaromux, GopMupoBaHue
OTBETCTBEHHOI1 3KoJ0ornueckoi nosunuu (B26)

OneIT, HAaKOIUIEHHBI B XOJE€ INPENOAABAHMS [aHHOM JHUCLUUIUIMHBI, IIOKa3bIBA€T, 4YTO
HEe00XO0IMMO MOTHUBHPOBAaTh CTYJIE€HTa Ha CaMOCTOSTeNbHYI0 paboTy. IlocraHoBka HeTpuBHAILHON
3a/1a4u SBJIAETCS HAWIYYIIMM CTHUMYJIOM I BOCHMTAHUSA I'PAMOTHOIO CTYAEHTA, OTBEYAIOIIErO 3a
CBOM JICVCTBUS B CIOKUBIIHUXCSA COUUATBHBIX YCIOBUAX

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHHUIIJIUHBI

Paznienbl yueOHOM TUCHMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUS U (POPMBI KOHTPOJIS:
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8 Cemecmp
1 | IlepBsiii pa3aen 1-8 16/0/0 25 KH-8 3-VK-1,
V-VK-1,
B-YK-1,
3-YK-5,
VY-VK-5,
B-YK-5
2 Bropoii pazgen 9-16 | 8/0/0 25 KHN-16 | 3-YK-1,
V-VK-1,
B-VK-1,
3-VK-5,
V-VK-5,
B-YK-5
Hmoezo 3a 8 Cemecmp 24/0/0 50
KoHTpoJibHbIE 50 3 3-YK-1,
MeponpusitTusi 3a 8 V-VK-1,
Cemectp B-VK-1

* — COKpaIlleHHOe HauMEHOBaHue (OPMbI KOHTPOJIS

*

(nn) sK3aMeH

* CyMMa MAaKCHMAJIbHBIX 0aJIoB JOJI2KHa OBITE paBHa 100 3a CCMCCTP, BKIKOYAA 3a4CT H

COKpaH_IeHI/IC HaVMEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

Oo6o3nauenue | IToiHOe HaMMeHOBaHKE
K1 KoHnTposns 1o uroram
3 3ayer
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
yac. yac. yac.
8 Cemecmp 24 0 0
1-8 IlepBrlii pa3nea 16 0 0
1-2 Poxnenue HOBOM (PU3UKH Bcero aynutopHbIx 4acoB
Nurepec k ucropun Hayku. TpeTba Hay4dHasi peBOJOLIMS, 2 ] 0 ’ 0
XapakTepu3yromascs GopMUpOBaHUEM HEKIIACCUUECKON Owunaita
Hayku (koHer XIX — Hauano XX Beka). OTKpbITHE 0 0 0
PEHTI€HOBCKHUX JIy4eH, paJiOaKTUBHOCTH, PaIMOAKTUBHBIX
AJIEMEHTOB M 3JIEKTPOHA.
2-4 OTKpbITHE ATOMHOTI0 SIAPA U POKACHNE KBAHTOBOM Bcero aynutopHsix 4acoB

puzukn
Beenenne M. [Inankom noHsATus kBaHT. YeTslpe cTaThu A.

4 |0 |0

Ownnaiig




Ouinmreitna 1905 roga (Annus mirabilis - «["ox gygecy).
Omertel Pe3epdopna-Mapcnena-Ieitrepa (1908 — 1913 rr.) u
OTKpBITHE aTOMHOTO siapa. [loctynarer Huibca bopa.
Poxnenue kBanToBoii Mexanuku (B. I'efizenbepr, Jlyn ne
Bpoiine, 3. Hlpenunrep, M. boph).

4-6 Snepnasi pu3uKa U N30TOMBI Bcero aynutopHsIx 4acoB
PanuoaxTtusHble npeBpamienus. M3oronsl: otkpeitue (1913 1.) | 4 0 [0
Macc-cneKTpoMeTp U OTKPBITHE CTAOUIIbHBIX U30TOMNOB HEOHA. | OHiaiiH
OTKpBITHE HEUTPOHA ¥ UCKYCCTBEHHOM PainOAaKTUBHOCTH. 0 |0 |0

6-8 Pa6orbl no ypany- I'epmanuu, ®panuun, Auraus, CIIA Bcero aynutopHsIx 4acoB
(1938-40 rr.) 4 0 [0
OTKpbITHE A€TEHUS ypaHa TeIIOBBIMU HEHTpoHaMU (1ekadpb | Onnaiin
1938). BropuuHble HEUTPOHBI U LIEMTHAS PEAKLIMS JEJICHNUS. 0 0 0
Pabotsl o ypany Bo @pannuu: Tpu naTteHThl. Hauano
MIPaKTUYECKUX PadOT [0 CO3JaHUIO SAEPHOTO OPYKUs B
I'epmanuu (1939 r.) Memopanaywm Ilaitepica-®puiia o
BO3MOXXHOCTH CO3/1aHUSI aTOMHOM 00MOBI (AHIUINA, MapT
1940).

8-9 Pabotbl no ypany u niiyronuto B CIIIA n Anrimu (1941- Bcero ayuTopHbIX 4acoB
1942) 2 [0 [0
Ot komutera MAUD « npoekry Tube Alloys (AHrmms). Omnunaiin
Coznanue Manxatrenckoro npoekra (CIIA, 13 aBrycra 1942 | 0 0 0
r.) I'pacduroBsrii peaktop CP-1 (Yukaro). Coznanue
nabopaTtopuu B Jloc-Anamoce.

9-16 Bropoii paznen 8 0 0

9-11 Monyyenune neassumxcs matepuanoB B CLIA (1943 — 1945) | Beero ayIMuTOpHBIX 4acoB
Kommekc HannonansHoit 6e3onacHoctu (Oxpumx, CHIA). 2 | 0 | 0
Crioco0bl pa3ieneHust U30TOMOB ypaHa: TepMoaudPpy3noHHbI | OHaiiH
MeTo[1 (ycTtaHoBKa S-50); 2J€KTpOMarHuTHEIN (Macc- 0 0 0
CIIEKTPOMETPUIECKHUT) MeTOT (KaTFOTPOHbI Y-12);
razoaudy3nonnas texnosorus (kommieke K-25).

[TpousBoacTBO TuTyTOHUS: TpaduToBHIi peakTop X-10
(02.02.1943) u peakTOpbl — HAPAOOTUUKHU TUTYTOHUS B
Xsupopae (¢ 26.09.1944).

11-13 | Jloc-Anamoc. PadoThI 0 CO3TaHUIO0 AaTOMHOTO 3apsiia Bcero aynutopHsix 4acoB
(1944 — 1945) 2 0 [0
bomba nymeuynoro tuna (va U-235). IIpobGaema peakropHoro | Ounaiin
wiytonus (uzoromn Pu-240). Miuio3us Kak penieHue 0 0 0
npob6aema Pu-240 (C. Hennepmeiiep, k. pon Heiiman u
I'eopruit Kucrsakosckuii). Oxcriepument Rala u Po-Be
HEUTPOHHBIA MHULAATOP. MeTalutyprus IIyTOHUS:
annotponsl 1 Pu-Ga crimaB. bom0a nummuio3uBHoro tuna (Ha
Pu-239).

13-15 | Okcnepument Trinity u Xupocuma u Haracaxu- 1945. Bcero aynutopHbIX 4yacoB

Bpemennsiii komuteT (The Interim Committee) npu
npesugente CILIA (mait 1945). UcnbiTanue ragpxera
TPUHUTU (Anamoropao, Heto-Mekcuko). Onepanus
«Cepebpsinoe 6moao» (Silverplate). Otuet [[xerimca @panka
C peKOMEeHaluel He UCTI0JIb30BaTh ATOMHYIO OOMOY IPOTHB
SAnonuu (uroub 1945 r.) letunus JI. Cuunapaa (uronp 1945
r.) ATomMHBIe GoMOaparpoBKu Xupocumbl U Haracaku 6 u 9
aBrycra 1945 r. «9nona I'paii» u «bokckap".

2 I [0
Oumntaiin
0 0 0




15-16 | CoBerckuii aToMHBIH NPoeKT (ceHT 1942 — aBr 1945) Bcero aynutopHsix 4acos

Pa6oter mo ypany B CCCP (I'ocynapcTBenHbIi Paguenbrit 2 | 0 | 0
uHcTUTyT, JIOTU, XDTH). [Ipoekt aromuor 60MOb1 XDTU Ownnaiin
(1940 r.) Ponb pa3Benku B CoBEeTCKOM ATOMHOM ITPOCKTE. 0 0 0

Pacnopspxenne ['KO Ne 2352c¢c ot 28.09.42 «O6 opranuzanuu
pabort o ypany». Opraauzanus Jlaboparopuu Ne 2 Axanemun
Hayk CCCP. JLII. bepus B AromHoM nipoekte (c nexadpst 1944
r.) [ToctanoBnenue I'KO Ne 9887 cc ot 20 aBrycra 1945 o
co3nanuu Crneukomurera npu CHK CCCP.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oobo3nauenue | [loiHOe HanMeHOBaHKE

OK DJIEKTPOHHBIN KypC

1M [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepuaisl

AM Aynuo-marepuainbl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mporiecce ocBoeHMs Kypca HOMUMO JIEKIIHA UCTIONB3YIOTCS:

- peKOMeHTyeMast IEKTOPOM JIONOJTHUTENbHAS JTUTEePaTypa;

- TOMaIITHee 3a/1aHKe, OXBaThIBAIOIIIEe OCHOBHBIE pa3/eNbl Kypca.

Kypc mpenycmarpuBaeT caMOCTOATENbHYIO BHEAyAUTOPHYIO pabOTy — TOATOTOBKY H
MpeACTaBICHUE MUChbMEHHBIX JIOKJIAJ0B MO TeMaTuke Kypcea ((haiinsl B ppt- u pdf-dhopmare).

7. ®OHJI OHEHOYHbIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMHA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO U MPOMEKYTOYHOTI'O KOHTPOJISI IO JUCLUIUINHE.

Cs3p Mexay (opMHUpPYEMBIMH KOMIIETEHIMSAMH M (opMaMH KOHTPOJISE HUX OCBOCHHS
Ipe/CcTaBieHa B cleayromel Tadnuue:

Komnerennus NuaukaTopbl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUSITHE
(KII 1)
YK-1 3-VK-1 3, KU-8, K1-16
V-VK-1 3, KU-8, KH1-16
B-VK-1 3, KU-8, KH1-16
YK-5 3-YK-5 KHU-8, K1-16
Y-VK-5 KHU-8, K1-16
B-VK-5 KU-8, K1-16




I kaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYHTENIbHO. MTOroBast arrectranus Mo AMCUUIUIMHE oleHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00il cyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MpOMEKyTOYHOIO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.IGIZ IIIKAJIOM:

Cymma Ouenka no 4-x 6aJUIbHOM 1IKAJIe OTtMmeTKa 0 3aueTe Ouenka
0aJ10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio C
70-74 «3aumeHo»
D
65-69 3 — «yoosremeopumenbHo»
60-64 E
Huxe 60 2 — «Hey0081emeopUmMeIbHOY «He 3aUMeHO» F

OrneHka «0TJIIMYHOY» COOTBETCTBYET INIyOOKOMY U IIPOYHOMY OCBOEHUIO MaTepuasa nporpamMmmbl
00yJaromuMcsi, KOTOPBI MOCIEI0BATEIbHO, YeTKO M JIOTHYECKH CTPOWHO H3JIaraeT CBOU OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapu4eCcKOn
JIUTEpaTypHl.

OneHka «XOpolIo» COOTBETCTBYET TBEPAbIM 3HAHHUAM MarepHuaja O0y4arolMMCsl, KOTOPBIN
I'PaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOU OTBETHI, HE JONYCKas CYLIECTBEHHBIX HETOYHOCTEM.

OneHka «yJOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS MaTepuana
oOyuyarolumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTalH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (DOPMYIMPOBKH, HAPYIIEHUS JOTHYECKOU
MIOCJIEI0BATEIBHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHMMYM, 0a30BOMY YpOBHIO OCBOEHHUSI MaTepuaia
MporpamMMbl, TPU KOTOPOM OOYYaIOIIUWCS BiIaieeT HEOOXOAUMBIMH 3HAHUSMH, YMEHUSIMH U
HaBBIKAMHM, YMEET NPUMEHSATh TEOPETHUECKUE MOJIOKEHUS Il PEIICHHUS] TUIOBBIX MPAKTHUYECKUX
3a/1a4.

O1eHKY «HEYAOBIETBOPUTEIBHO» / OTMETKY «HE 3a4TEHO» MOIy4YaeT 00ydyaroIuiics, KOTOPHIi
HE 3HaeT 3HAYUTENILHOIN YacTH MaTepuaia MporpamMmbl, JOMYCKAET B OTBETAX CYIIECTBEHHBIC OIIUOKH,
HE BBIMOJHUI BCE O0s3aTeNbHBIE 3aJaHMs, MPEIyCMOTPEeHHbIe mporpammoi. Kak mpaBuiio, Takue
oOydJaroruecs: He MOTYT IPOJIOJDKUTE 00ydeHHe 0€3 TOTIOTHUTEIBHBIX 3aHATHM.

8.  YUEBHO-METOJMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAZ JIMTEPATYPA:



JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MPOI'PAMMHOE OBECITEYEHUE:

CrenanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHMYECKOE OBECIEYEHHME YUEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MaTCPpHUAJIbHO-TCXHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIAA CTYAEHTOB

Tewma 1. Poxxaenue HOBOM pu3HKH.

OOpaTuTh BHUMaHUE Ha OTYETIIMBOE TOHUMAaHUE CIEIYIOIIUX MOHITUI U BOIIPOCOB: UHTEPEC K
UCTOPUU HAyKHM W TPeTbs Hay4yHass pEBOJIONUS, XapaKTepu3ymromascs (GOopMUPOBAHHUEM
Heknaccuueckoi Hayku (koHer XIX — nauano XX Beka).

Tema 2. OTKpbITHE aTOMHOTO S/Ipa U POXKJIeHHE (CTapoii) KBAHTOBON (PU3UKH.

SlcHo moHMMATH CyTh IIpeoOpa3oBanus puszukm, KoTopoe caenan Makc [Inank B cBoeit pabore
B 1900 r.. 1 ee cBs3b C YETHIPbMS CTaThbsIMU AJbOEpPT DUHIITEHH, onyOnuKoBaHHBIX B Annalen der
Physik B 1905 r (annus mirabilis - "rog uyzec").

Tema 3. fnepHas GpU3MKU U U30TOIIBI.

BaxHO MOHMMaTh, YTO OTKPHITHE U30TONOB B 1913 I. — 01HO U3 HEMHOTMX OTKpbITHI XX BeEKa,
C KOTOPBIM MOT'YT CPaBHHUTBCS JPYTH€ OTKPBITHS C TOYKU 3pEHUS UX NPAKTUYECKOIO NPUMEHEHMS.
Macc-creKTpoMeTp U OTKPBITHE CTAOUIIBHBIX M30TONOB HEOHA. OTKPHITHE HEUTPOHA U UCKYCCTBEHHOM
PaaOAKTUBHOCTH.

Tema 3. PaGotsl o ypany- I'epmanuu, ®pannuu, Anrnus, CIIA (1938-40 rr.)

OpnHo U3 BakHENIINX OTKpbITHM XX BEKa: OTKPBITHE JIEIICHHs ypaHa TEIUIOBBIMA HEUTPOHAMU
(I'epmanus, nexabpp 1938). BakHOCTh BTOPUYHBIX HEUTPOHOB M IIETIHAS pPEAKIMs JICICHUS.
CrycKOBOM KpIOYOK 1O Hayaiay paboT MO CO3/1aHUI0 aTOMHON OoMObI - memopanaym [laiiepica-
@pua (Aurnus, Mapt 1940).

Tema 4. Pabotsl o ypany u miytoHuto B CIIA u Anrmum (1941-1942).

[lepexon K MpakTUYECKHMM pabOTaM MO CO3JaHUI0 aTOMHOIO OPYXHs: OT padoT B AHINIUU
(xomutrer MAUD u npoekt Tube Alloys) no coznanus Mauxatrenckoro npoekra (CLIA, 13 aBrycra
1942 r.) Coznanue naboparopuu B Jloc-Anamoce.

Tema 5. [Monyuenue nensmuxcs marepuaioB B CIIA (1943 — 1945).



OOGpatuTh BHUMaHHE Ha TO, 4TO co3nanne Kommiekca HarmoHabHON Oe3onacHocTr (OKpUITK,
CIIIA) — 370 mepexoa K MPOMBIIUICHHBIM SACPHBIM TeXHONOTHSIM. CrocoObl pa3/ieneHusi U30TOMOB
ypana:  tepmomuddy3uoHHBd  Merox  (ycTaHoBka  S-50);  ANEKTpOMArHUTHBIA  (Macc-
CIIEKTPOMETPUYCCKHIT) MeTO (KaoTpoHb! Y-12); razoauddysuonnas texunosorus (kommieke K-25).
[TpousBoncTBo TuIyTOHUS: TpaduroBbiii peakrop X-10 (02.02.1943) u peakTopsl — HapaOOTUUKH
mryToHus B XaHbpopae (¢ 26.09.1944).

Tema 6. JIoc-Anamoc. PaGoTsI 110 co3maHiio aToMHOTO 3apsiaa (1944 — 1945).

JlabopaTtopust JIooc-Anamoc - IepBbIid HAYYHO-TEXHUYECKUH KOMIUIEKC B MUPE IO pa3paboTKe
U CO3JIaHUI0 aTOMHOTO Opyxwus. OOpaTUTh BHUMAaHHE Ha KapJUHAIBHOE OTJIMYHE KOHCTPYKIIUU
60oMOBI mymieynoro tumna (Ha U-235) u umruiosuBHoro tuma (Ha uzoromne Pu-239). Umminosus kak
pemieHrne mpobiema peakTopHOro IwryroHus Pu-240. OOpatuth BHUMaHUE Ha HCKIIOYHTEIHHYIO
BaXHOCTh METAJLTYPIMH METAJNINYECKOTO IIJIyTOHUS: CYIIECTBOBaHKE aioTponos u Pu-Ga crnas.

Tema 7. Dxcniepument Trinity u Xupocuma u Haracaku- 1945.

Baxnocte co3nanus Bpemennoro komuteta (The Interim Committee) npu npesuaente CILIA
(maii 1945) xak npuMep NPUHATHS «KOJUICKTHBHOTO PEHICHHUS» 110 OOMOApAMPOBKAM TPaXKIaHCKOTO
HaceseHus Slnonnu. bopb0a yueHbIX 32 OrpaHUYCHHE BIUSHUS BOCHHBIX HAa PEHICHHUS O TPUMCHEHUNN
aToMHO# 00MOBI. OTuet [xeiimca @panka (utoab 1945 r.) n netumwmst JI. Crmorapaa (urons 1945 1))

Tema 8. CoBerckuil aTOMHBIN MTPoeKT (ceHT 1942 — aBr 1945).

OOpatuTh BHUMaHueE Ha poib pa3Beaku B CoBeTrckoM AToMHOM npoekTe. Pacnopsukenune ['KO
No 2352cc ot 28.09.42 «O06 opranuzauuu paboT mno ypany». Opranuzauus JlaGopatopuu Ne 2
Axanemuu Hayk CCCP. Ponpb JLIL. Bepus B ATomHoM mpoekte (¢ nexadbpst 1944 r.) [locranoBnenue
I'KO Ne 9887 cc ot 20 aBrycra 1945 o co3nannn Crnenkomurera npu CHK CCCP

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

[TperogaBarens JOMKEH CKOHIIEHTPUPOBATH CBOM YCHIIHSI Ha 0OCCIICYCHUH CAMOCTOSTEIHHON
paboThI CTYIEHTOB.

[Tpenmoaraercs cleAyromas CTPYKTypa JICKIIMOHHO-MPAKTUISCKUX 3aHATHH: YTeHHE OJ0Ka
TEOPETUYECKOT0 MaTepuana C Mmocieayrlled mpopaboTKOM B X0/1e CAMOCTOSITENNbHOM paOOTHI.

OnbIT, HaKOIUIGHHBIH B XOJ€ TWPENoJaBaHMs JaHHOM JHUCUMIUIMHBI, TOKa3bIBaeT, 4YTO
HE00XOIMMO MOTHBHPOBATh CTYJIEHTAa Ha CaMOCTOSTeNbHYIO paboTy. [locraHoBka HeTpuUBHATHLHOU
3aJlaud SBIISETCS HAWIYYIIUM CTHMYJIOM.

Xopor1o 3apeKoMeHI0BaIH ceOst Takue GopMBI pabOTHI KaK JTUAIOT CO CTYACHTOM, TPYIIIOBas
JUCKYCCHS. AKTHBHBIM CTYACHTaM TIpEJIaraeTcs clejaTh HEeOOJbIINE COOOIICHHUS MO KaKUM-THOO
YJACTHBIM aCIeKTaM M3YUCHHBIX MaTePHAIIOB.

ABTOp(BI):



KopnoyxoB Bacunuit HukomnaeBuu



