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|. Henu u 3a1aun AUCHUIIIMHBI (MOIYJIS)

Hesn ChopmMupoBaTh y CTYJCHTOB MOHUMAaHUE TeX (PU3UUYECKUX MPOIECCOB, KOTOPHIE
CBSA3aHbl C B3aMMOJACHCTBMEM HOHM3MPYIOIIMX W3JIIYYCHHH C BEUIECTBOM M YEIIOBEKOM B
YaCTHOCTH.

dopmupoBaHue MpophecCUOHATBHONW KOMIIETEHTHOCTH B COOTBETCTBUM C PAa3BUTHEM Y
y4Jaluxcss Ka4eCcTB JMYHOCTH O€30MacHOr0 THIA, OCBAMBAIOLICH OCHOBBI 3AIIMTHI YEJIOBEKA M
o0111ecTBa OT COBPEMEHHOI'O KOMILIIEKCA OMACHBIX (PAKTOPOB.

3agaun CTyneHT NOJDKEH 3HaThb U YMETh, B PE3yJbTaTe H3Y4YEHUs Kypca, MPOLIECCHI
B3aMMOJCHCTBUSl MOHU3UPYIOIIUX M3JIYYCHHH C BEIIECTBOM, BIIMSHHME OJTUX H3JIyYCHUH Ha
yernoBeka. MMeTb mpenacTaBieHHE O KBAaHTOBOM MeEXaHMKe, sIepHOW (u3mke, omnTHKe U
CIIEKTPOCKOIIUH.

M3yuuTh M OCBOMTH OCHOBBI 3/0pOBOr0 00Opa3a IKH3HH, 00eCHeunBaIONIETO
HOJTHOLIEHHOE 0Oe30I1acHOe CYLIECTBOBAHUE M PEATM3alMI0 CIIOCOOHOCTEN M 3alIpOCOB JIMYHOCTH
B IIOBCEIHEBHOM KU3HHU,

O3HAKOMHUTBCSI C  OINACHOCTSMM, YIPOXKAIOIIMMU YEJIOBEKY B  COBPEMEHHOM
MIOBCE/IHEBHOM JKM3HU, B ONACHBIX M YPE3BBIYAMHBIX CUTYyalUAX MPUPOJHOrO, COLUAIBHOIO U
TEXHOT'€HHOI'O XapaKTepa,

U3Y4YUTh U OCBOUTH METOJbl M NPUEMBI 3aAIIMUTHI, MO3BOJSIOIIME MUHUMHU3UPOBATH
BO3MOXHBIM ylepd JUYHOCTH M OOINECTBY B BO3MOMKHBIX ONACHBIX M 4Ype3BbIUaiHBIX
CUTYAIHsX, B YCIOBHAX TPAXKIAAHCKON 0OOPOHHI;

U3YYUTh M OCBOUTb OCHOBBI MEIUIMHCKMX 3HAHUM W IpaBWJI OKa3aHUS MEpPBOU
MEAMIMHCKON TOMOUIM B OIIACHBIX U YPE3BBIYANHBIX CUTYaLMSIX;

U3Y4YUTh B KOMIUIEKCE COBpPEMEHHble NpOOJeMbl OE€30MaCHOCTH KU3HU U
KU3ZHEJEATENIbHOCTH, (OPMUPYIOIIME Y YUallUXCsl aJleKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUI
KapTUHY MMpA, LEJIOCTHOE MUPOIOHMMAHUE M HAyYHOE MHUPOBO33PEHHUE, & TAK)KE COLUAIBHO-
3HAUYMMYIO LICHHOCTHYIO OPUEHTALUIO JIUYHOCTH.

1. MecTo aucuuminHbl B cTpykrype OOIIL:

JucnunnmHa oTHOcUTCs K 6a30Boi yacTu npodeccuoHanbHoro nukna b.3. Jlosumerpus
VOHU3YIOIIUX M3JIYYEHUW SABJISETCA CaMOCTOATENBHBIM pPA3[ejoM MNPUKIAIHONW siIePHOM
(pusuxu. B3anMoaencTBUEe MOHM3UPYIOIIUX M3JIYYEHUU C BEIIECTBOM OXBATHIBAECT IIMPOKUUI
KpyT (U3MUECKUX MPOIECCOB, PACCMOTPEHHBIX paHHEE B KypcaxX fi/iepHOM (pM3MKH, KBAHTOBOM
MEeXaHWKH, ONTHKM M crnekrpockonuu. I[lpomeccwl, mnpoucxondue nOpu JACHCTBUU
MOHU3HUPYIONINX U3TyYEeHUH Ha YeJIOBEKa, pacCCMaTPUBAIOTCS B pazzeiic Ouodu3uka.

3HaHUsA, TOJYYEHHBbIE CTYACHTaMH TIOCJI€ HW3y4Y€HUsd JUCUUIUIMHBI  “‘Dusnka
B3aUMOJICCTBUSL YACTHUI] M M3Iy4EHUS C BEIICCTBOM ’, MCIOJB3YIOTCS Jajiee MPU U3YUCHUU
JUcHUIUIMH  “TeXHOoJorHs MaTepualioB JJIEKTPOHHOM TexHuku, “IIpoimeccel MUKpO- ©
HaHOTexHoJjorun”’, “®dusmnka MosynpoBOJHUKOB”, “@HU3MKa MOIYNPOBOIHUKOBBIX MPHOOPOB”,
“MUKpOIIEKTPOHHUKA .

I11. TpeGoBaHus K pe3yJIbTaTaM 0CBOECHHMS AHCHUIIUHBI

HpOLICCC HU3YUYCHUA JUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CICAYIOMUX KOMIIETEHITHMN:

Oo0wmexkyabTypHble komnerenuun (OK):
IIpodeccuonanbubie komnerennuu (IK): MK-1



Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIH I
IIK-1 MKk 1 3HaTh:

CriocobeH ynpaBisTh
KauecTBOM (PU3MYECKHUX U
TEXHUYECKHUX ACTIEKTOB
Jy4eBOM Tepanuu

[1K-2

Crioco0eH peaan30BbIBATH
JI03UMETPHYECKOE
oOecrieueHne J1y4eBoi
JTMAarHOCTUKU

CriocobeH ynpaBisTh
Ka4eCcTBOM (pr3ndecKux
aCIIEKTOB JIy4€BOW Tepanuu
MKk 2

CriocobeH ynpaBisTh
Ka4eCTBOM TEXHHUECKHX
aCIIEKTOB JIy4€BOW Tepanuu
NIKnk2.1

Crioco0eH peaan30BbIBATH
JI03UMETPHYECKOE
oOecrnieueHne J1y4eBoi
JTMAarHOCTUKU

OCHOBHBIC (DU3UYECKUE MPOLIECCHI
B3aMMOJCHCTBUS (OHOHHOTO H
HEUTPOHHOTO W3JIyYEHHU I c
BEIIECTBOM;

OCHOBHBIC (DU3UYECKUE MPOIIECCHI
B3aMMOJICHCTBUS 3apsHKEHHBIX
YaCTHI] C BEIIECTBOM;

YMeTs:

OueHuBaTh OMACHBIE U OMACHBIE
JI03bl pagualuu

IIPOBOJIUTH TEOPETHUECKUE
pacyeThl MOTJIOMEHHOM 03Bl

Buaners:

METO/IAMH TEOPETUUECKOTO
pacdera 1 SKCIIEPUMEHTAIbHOU
OLICHKHU IOTJIOIIEHHOU JT03bI
VOHU3UPYIOLIUX U3JIYyYEHUI

V. Conep:xaHue M CTPYKTYpa JUCHUIIMHBI (MOAYJIs1)

O0BeM IUCHHMIINHEI COCTABIISIET 5 3a4eTHBIX eauHUIEL, 180 yacos,

B TOM 4uciie 85 yaca KOHTAaKTHOW PabOTHI.

3aHsaTHs MMpOBOAATCSA TOJIBKO B OYHOM (l)opMe 06yquI/151 C NMPUMCHCHUCM IUCTAHIIUOHHOI'O

KOHTPOJIA CaMOCTOSITEILHOMN pa6OTBI

CTYACHTOB 4YCpPE3 IJICKTPOHHYIO I/IH(l)OpMaLII/IOHHO'

oOpasoBarenbHyl0 cpeny (akynbTeTa. DJIEKTPOHHOW W JUCTAHIIMOHHOW (PopM OOydeHUs He

pelycMaTpuBaeTCsl.

Ha MPAaKTUYCCKYIO TOATOTOBKY OTBOAUTCA 36 AYAUTOPHBIX 9aCOB (BO BpPEMs BBIIIOJIHCHU A

MPAKTUYECKUX 3aaHuil).

dopma MPOMEKYTOUHON ATTECTALMN: IK3AMEH.




4.1. CopeprxaHue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE [0 TeMaM, ¢ YKa3aHUEM BH/I0B y4eOHBIX 3aHATHI U OTBEJEHHOT0 HA HUX

KOJIM4YEeCTBA aKAACMHUICCKHUX JaCcoB

Ne | Paznen qucHMILIMHBI/ TeMa ®opma
n/ « Buasbl yueOHoii padorsl, TeKyIIero
H E BKJIIOYAsl CAMOCTOSATEJIbHYI0 Pa00Ty 00y4alomuxcsi, | KOHTPOJIS
E NPAKTHYECKYI0 NOJATOTOBKY M TPY/10€eMKOCTh ycneBaeMoCTH
5 (B yacax) /
= dopma
3 NPOMEKYTOYH
5 KonTakTHasi padoTa npenogaBarteJisi ¢ g |oii
> 00yyarImumMmcs % | arrecranun
¥ g g
§ g E Jleknus Cemunap/ Koncyas | Konr g L§ ceMecTpam)
% = : g IlpakTuyec | Tanus § =l
g g = ci Koe, =
5| 8 0 3 J1abopaTopH @)
O~ =S oe 3ausitue/
1 2 3 5 6 7 8 9 10
1 | Pazgea 1 PagmoakTUBHOCTH U 44 9 9 6 20 | Pemenne
HCTOYHUKH MOHU3HUPYIOLIHNX 3aga4
U3JIyYeHUil
2 | Pa3nen 2 Ilpoueccsl B3auMoelicTBUsA 45 9 9 7 20 | Ompoc
HOHU3UPYIOIIMX U3JIyYeHHH ¢
BelleCTBOM
3 | Paznen 3 Hopmbl painannoHHOI 45 9 9 7 20 | Ompoc
0€301aCHOCTH
4 | Pazaea 4 OcHOBHBIE METOIbI 46 9 9 1 7 20 Pemenue
perucTpanuy HOHNU3UPYIOIIUX 3aja4
H3JIYYeHU il
JK3aMeH TEeCTHPOBAHHE
HToro yacon 180 36 36 1 27 80







4.2. [InaH BHeayUTOPHOH CAMOCTOATEIbHON Pad0Thl 00y4AIOIIUXCS 1O JUCIHIJIMHE
CamocrosiTenpHas paboTa 00yJarmuxcs VuebHo-
OteHouHOe METOANYECKOES
Cemectp Hassanue pasznena, TeMbl . Cpoku | Tpy/0eMKOCTb obecneyeHue
Bua camocTositenbHOM pabOThI CpEICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOSITEIIBHOU
paboTHI
Pasnener 1,2, 3, 4 B TeueHue 3amaun u 1-3
1 Pemtenue nomamHaux 3amgay 20
ceMecTpa YIIPAKHCHUS
Paspmensr 1,2, 3, 4 IMocne 1-3
3aBepIIeHUs
2 [ToAroTOBKA K OIPOCY NEeKIHUi 1Mo 20
JaHHBIM
pazjienam Ompoc
Pasnensr 1,2, 3, 4 IMocie 1-3
3aBCPUICHUA
3 IToAroToBKa KPaTKUX JOKIAI0B JIEKIUH 110 20
JaHHBIM
pasjenam Joknan
4 [ToaroroBka K 3K3aMeHy Pabota ¢ nexunoHHbIM MaTepuanoM | K xoHmy 20 1-3
1 y9eOHOH JIMTepaTypoi ceMecTpa DK3aMeH
OO0t 00peM caMOCTOATENHHOMN pabOTHI O TUCIHUIIIHHE (Yac) 80
W3 HuUX 00BEM CaMOCTOSATENbHONW pPAaOOTHI C HCIOJIB30BAHHEM JJIEKTPOHHOTO OOYYEHHS H

JMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUH (4ac) (yKa3aTh NpU HAIUYHMH)



4.3.Conepxxanue yueOHOro MmarepuaJjia

Paznesn 1 PaguoakTHBHOCTD M MCTOYHUKH MOHU3UPYIOIIUX U3TyYeHU

11

1.2

13

Beeoenue Kpatkast uctopust pa3BUTUsL JO3UMETPUH U 3aLIUTHI OT I€UCTBUI MOHU3UPYIOIIHNX
U3JTy4YEHUI HAUYMHAs C OTKPBITUS PEHTTEHOBCKUX JIy4el U PaluOaKTUBHOCTHU. 3aJjau U LeJIN
JIO3UMETPUHU.

Paouoakmuenocms DHeprus CBsI3U HYKJIOHOB B siape. Jledekt macc. Buapl painoakTHBHOCTH.
Crnabble B3aumoneiicTus. B - pacnaz. P~ pacnan u K-3axsar. Hapyuienne P — vHBapHaHTHOCTH
npu ci1a0dbix B3auMozeicTBusax. Hapymenue CP-unaBapuanTHOCTH. CHIIBHBIC B3aUMOICHCTBUSI.
B3aumoneiicTBUs HyKJIIOHOB. DJIEMEHTBI KBAHTOBOM XpoMoinHaMuKka. KBapku u rimooHsl. Cxembl
pacmajia paJuOHYKIUA0B. DHEPrus SACpHOI peakiuu.

Hcmounuku uonusupyrouwieco uziyuenus OCHOBHbIE TAPAMETPbl UICTOYHUKOB. AKTUBHOCTD.
Hctounuku HoTOHHOTO M3IydeHus: 30TomHbIe HICTOYHHKU POTOHOB. Kepma - mocTosiHHAS.
PenrtrenoBckoe nuzinydenue. CUHXpOTPOHHOE u3ilydyeHue. lctounnku HeuTpoHoB: M30TonHbIE
HMCTOYHUKHU HEUTPOHOB. ICTOUHHKN HEUTPOHOB HA OCHOBE YCKOPUTEJEH MTPOTOHOB U JEUTPOHOB.
Heiitponnsie ¢habpuku. SnepHble 1 TEPMOSIEPHbIE PEAKTOPHI KAK HCTOYHUKHU HEHTPOHOB.
SlnepHble U TEpMOSIIEPHBIE B3PBIBbI KAK ICTOYHUKH HEUTPOHOB. VICTOYHUKY AIEKTPOHOB U
n03uTpoHOB: M30TonHbIe B 1 B’ MCTOYHNKHN M3TyderHus. Y CKOPHTENH 31eKTpoHOB. M30TONHEIE 0
HMCTOYHUKH.

Paznea 2 Ilpoueccsl B3auMoaeiicTBISI HOHM3UPYIOIUX H3/Iy4YeHHUI ¢ BelieCTBOM

2.1.

2.2.

2.3.

B3aumooeiicmeue gpomonos c seujecmeom. @orordpdexr. Komnronosckoe paccesHue.
OO0pa3oBaHue 3JIEKTPOH-NIO3UTPOHHBIX Map. AHHUrHIALUS. [IoHATHE CBSI3aHHBIX YacTHIL B Iape.
KBanrtoBas Tenenopranus. 3akoH ociaadiaeHus y3koro nmydka. Ceuenue paccesHus. Koapdummenr
ocnabnenus. Koapdunmentsl nepegaun v noriomeHus sHepruu. 3¢ eKTuBHbINA aTOMHBIN HOMEp
BEIIIECTBA.

B3aumooeiicmeue neiimponog c éewecmeom. Yupyroe paccesHue: IMOTSHIUAIBHO YIIPYToe
paccesHHe, YIPYroe paccessHHe uepe3 cocTaBHoe sapo. Heympyroe paccesnue: Heympyroe
paccesHHe Yepe3 TpsIMbIE SAEPHBIC PEaKIHMU, HEYNPYroe paccesHue 4Yepe3 COCTaBHOE SIPO.
PanmannonHbiii 3axBaT. 3aXBaT HEHTPOHA C TIOCIEAYIONIMM UCITYCKaHUEM 3apsDKEHHBIX YacTHIl U
neiitporos. Peaxrmu °Li(n,a)®H, °B(n,a)’Li. Beinyxiennoe nenenmne suep. Kiaccudukars
HEWTPOHOB 110 YHEPTUsIM. bop-HEHTPOH 3axBaTHAas Tepamus.

B3aumooeiicmeue 3apaxcennvix wacmuy c éeujecmeom. onnsaunonnslie norepu. Popmyna
bere. Pamuannonnesie mnotepu. llepexognoe wusnyuenue. Ceuenue Basunosa-Uepenkona.
TopmokeHue 3apspKeHHBIX 4YacTHll. TopMo3Has crocoOHOCTh BemiecTBa. JIuHeiHass mnepenaya
sHeprun (JII13). OnextponHoe Topmokenue. @opmyna bere. fAnepnoe Topmoxenue. [Ipober
3apspkeHHON yacTuibl. CBsa3b mpobera c JIIID. CooTHouieHne Mexay mpoderaMu Ajsl pa3inyHbIX
3apsDKEHHBIX 9acTHIl. TopMokeHHe OBICTPBIX AIEKTPOHOB. TopMmo3Hbie moTepu. CTpyKTypa Tpeka
3apspDKeHHOW dacTHlbl. Pacmpenenenue cpenHeil mNoOryiomeHHOW sHepruu B Tpeke. Ob6nactb
nepBuyHOM nonm3aiuu. "llly6a" d(nenpTa) - 31eKTpOHOB. J[MCKPETHOCTH MOTJIOMIEHHOW YHEPTHH B
Tpeke. CTpyKkTypa Tpeka ObIcTporo anekrpoHa. Llnopsl, 65100k, CIIIONIHBIE TPEKH.

Paznen 3 Hopmbl paanannoHHoi 0e30acHOCTH



3.3 Hopmbwt paduayuonnoit 6e3onacnocmu (0CHogHble onpedeienus) Buibl HOHU3UPYIOLIETO
n3nydeHus. HemocpeCcTBEHHOE M KOCBEHHOE MOHU3UPYIOIIEE U3IyYeHHE. XapaKTepUCTHKA MOJIeH
MOHM3UpYoMX u3nyyeHuil. Ceuenue Bzaumoaenictausd. [lornomennas nosa. Kepma
MOHM3UPYIOIIETO U3JIy4eHUs. DKBUBAJICHTHAs 103a. D(PpPeKTuBHAs IKBUBAJICHTHAS 1034.

3.4 [lo3z06vie nazpy3ku om ecmecmeenno2o U mexno2eHHo20 ¢hona. ECTeCTBEeHHBIN paualliOHHBbIHI
¢oH u ero cocrasistonre. TeXHOTeHHBIH paIuaMoOHHbIN (oH 1 ero cocrasistomue. /1030Bb1e
Harpy3Kky B MEAMIIVHE.

3.5 Hopmut paouayuonnoii 6ezonacnocmu (Tpebosanus K ocpanuyueHur0 mexHo2eHHO20
001yuenun 6 KOHmMpoupyemuix ycaoeuax). CoMaTHuecKie U FeHEeTUYECKUE MOCIIEICTBUS.
[Toporoseie u croxactuueckue 3¢ dektol. Kareropuun obaydaemsix iauil. Cucrema orpaHHYEHUs
no3. [Ipenenvuas no3a. [IpenenbHo AOMYCTUMBIE YPOBHU BHEUTHUX MOTOKOB HOHU3HPYIOLIETO
usnydenus. Kourpons BHyTpeHHero oonydenus. O6myuenue 6onbmnmMu go3amu. OcTpas gydeBas
0one3ub. CpeHss MPOOIKUTEIFHOCTD KU3HU. TpeOoBaHuUs K J03aM OCTPOTO OOTYUCHHS.

3.6 Buonozuueckoe oeiicmeue uonuzupyroujezo usnyuenus. CTaguy Bo3ICHCTBUS HOHU3UPYIOLIETO
U3JTydeHHs1 Ha Ononornyeckue o0bekThl. PagnoOuonornyeckuii napagoxc. Teopust MUILICHH.
KpuBble BBDKMBaHUS JJIs1 MHOTOYAAPHBIX 1 MHOTOMHIIIEHHBIX MTporieccoB. CeueHne MHAKTUBALUT
JUIS TSDKEJBIX 3apsDKEHHBIX yacTull. OTHOcUTeNbHas Ouosoruyeckas 3ppekTuBHOCTb. AKTUBHBIE
dopmbl kuciopona. Kucnopoaustit addext npu o0irydueHrn pa3indHbIMA BUIAMA
MOHU3HUPYIONIET0 H3ITy4eHUsl. XUMUYECKUE PaIruonpoTeKTOpbl. PoToAMHAMUYECKAs TeparHs.

Pa3znen 4 OcHOBHBIC METOABI PErHCTPANMH HOHU3UPYOIMX U3TyYeHH I

4.1. Honuzauyuonunslit memoo oozumempuu. VlonnzannonHas kamepa. 3hexkTuBHOCTD
cobupanust ”oHOB. CBOOOTHOBO3AYIIIHEIE M ITOJIOCTHBIC HMOHU3AIIMOHHBIC KaMephl. | 'a30BbIe
cuetuynku. [Iponopruonansusie cuetunku. Cuerunku [elirepa. KonneHncaTopHbie KaMephl.
[TonynpoBOIHUKOBBIE IETEKTOPHI.

4.2 Xumuueckue memoowt oozumempuu. Jlozumerp Opukke. Llepuensiii no3umerp. [LieHodnble
no3umeTpel. Gotorpadudeckuii MeToa 103uMeTpun. J{o3uMeTphl Ha LIEHTPaX OKPACKH.

4.3 /Tromunecuyenmusie memoowt 0o3umempuu. CUAHTUUISIIUOHHBINA METO/.
OAHOANEKTPOHHBIN, UMITYJIBCHBIN M TOKOBBIM pekUMbl. OpraHnyeckue, HeOpraHM4ecKHue
CIMHTHUISTOPBI M HA OCHOBE MHEPTHBIX ra30B. PainodoTomrOMIUHECIICHTHEIE I03UMETPHI.
TepmontomMuHeceHTHBIN MeToA. Moaenb Pannamia -Yunkuaca. MeToasl onpeaeneHus
KMHETHYECKUX napaMeTpoB. OCHOBHBIE I03UMETPUUYECKHE XaPAKTEPUCTUKU
TGpMOJ’II—OMI/IHGCHeHTHI)IX I[CTGKTOpOB. TepMOJ'IIOMI/IHeCHeHTHI)Ie METOAbI I[O3I/IM€TpI/II/I
HEUTPOHOB.

4.4 Kanopumempuueckue memoowt 0o3umempuu. V30TepMudeckre KalOpUMETPBI.
KBazuagunabatuueckue kanopumerpsl. Juddepennuanbabie KalopuMeETpPh.

4.5.Pacuemmnsie memoowl onpeoenenusn 003. BHenpenue palioakTUBHBIX HYKJIHJIOB B OPTaHU3M
yesoBeka. MICTOUHUKY U3ydeHust ¢ OnpeIeIeHHON TeoMeTpueH.

1.3.1. IlepeyeHb ceMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00paATOPHBIX PpadoT
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4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMbIX Ha CAMOCTOSITEJILHOE H3Yy4YCeHHE CTYICHTAMH B
pamkax camoctositeibHOoi padoTsl (CPC)
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4.4. MeTonnueckne yKa3aHusl 10 OPraHU3aIUM CAMOCTOSITEIbHON PadoThl CTYICHTOB

K COBPCMCHHOMY CIICUAIINCTY 06H_[CCTBO OpEABABIACT DOCTATOYHO H_II/IPOKI/Iﬁ NEepCUCHb
Tpe6OBaHHfI, CpE€ar KOTOPBIX HEMAJTOBAXKHOC 3HAYCHHUEC UMCCT HAJIMYUC Y BBIITYCKHHKOB
OIMPCACIICHHBIX CIIOCOOHOCTEH U YMCHHA CAMOCTOSATCIILHO I[O6BIB8.TB SHAHUWA U3 pa3JIMIHbIX

HCTOYHHUKOB, CUCTEMATU3UPOBATE ITOJTYUCHHYIO I/IH(l)OpMaHI/IIO, JaBaThb OCHKY KOHerTHOI)’I CUTyalluu.




®opMUpOBaHUE TAKOTO YMEHHUS IPOMCXOIUT B TEUECHHE BCETO MepHoaa 00yueHHs yepe3 yJacTue
CTY/IEHTOB B IPAKTUYECKUX 3aHATUAX, BBINIOJIHEHHE KOHTPOJIBHBIX 3aJaHUH, HATMCAHUE KyPCOBBIX U
BBIITYCKHBIX KBATM(UKATMOHHBIX padoT. [Ipu 3TOM camocTosaTenbHas paboTa CTyIeHTOB UTPAaeT
peLIaroILyI0 poJib B X0JI€ BCEro y4eOHOro npolecca.

Teopernueckue 3HaHUSA, TOIYYEHHBIE CTYICHTAMU Ha JIEKIIMOHHBIX 3aHATUSAX U TIPU
CaMOCTOSITEJIbHOM M3yYEHHUH Kypca 10 JIUTepaTypPHbIM HCTOYHHUKAM, 3aKPEIJISIOTCS IIPU BHIIIOJIHEHUN
IIPAKTUYECKUX 3aaHUM.

[Ipu BBINOJIHEHNH IPAKTUYECKUX 3a/laHU oOpalaercs 0co0oe BHUMaHKUE Ha BBIPAOOTKY Y
CTY/ICHTOB YMEHUS TPAMOTHO BBIIIOJIHATH U OOPMIIATH JOKYMEHTAIMIO, YMEHHUS T0JIb30BATHCS
Hay4YHO-TEXHUUYECKOH CIIpaBOYHOM JuTepaTypoil. Kaxaplil cTyJeHT AO0KeH NOArOTOBUTHCA K 3allUTe
CBOEr0 0TYETa, Pa300PABIINCEH C TEOPUEH UCCIIEyEeMOro SIBICHHUS.

4.5. IIpuMepHasi TeMaTHKAa KypCcOBBIX padoT (Ip0eKTOB)

1) Teopernyeckne U IKCIEPUMEHTAIBHBIE OCHOBBI FaMMa-CIIEKTPOCKOIIUU.
2) Teopernyeckue U 3KCIEPUMEHTAIIBHBIE OCHOBBI TEPMOJIIOMUHECLEHTHOIO METOAA
PErucTpany HOHU3UPYIOIKX U3ITy4CHUN

V. YueOHo-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecTiedeHne TUCIUIIHHBI (MOTYJIA)
a) nepeuens aumepamypbl

OCHOGHaA Tumepamypa

1. ErpanoB A.B. BzaumoaelicTBre HOHU3UPYIOIINX U3IYyYEHHH ¢ BellecTBOM YueOHoe rnocodue M13a-
Bo UI'Y, Upkyrck 2013

2. B.U. Uanos. Kypc nozumerpuun.M.Mup.1976.

3. W.I''I'yceB u ap.3amuTa OT HOHU3UPYIOMUX U3TydeHH. T. 1. du3ndeckre OCHOBHI 3aIIUTHI OT

n3nyuenuii. M. Hayka. 1980.

N.b. Kenpum-Mapkyc. OxBugosumerpus. JI. UJI. 1965.

A K. ITukaeB. CoBpemenHas paananroHHast XuMusi. OCHOBHBIE MOJIOKEHUS, SKCIIEPUMEHTAIbHAs

TeXHUKa U MeToasl. M. Mup. 1989.

6. B.K. JIsmunesckuii. Metonb! nerekrupoBanus n3nydennii. M. Hayka.1987.

M.®Dpank, B. [lltonen. TBepaorensHble J03UMETPBI HOHU3UPYIOLIETO U3itydeHus. M. Mup. 1979.

8. B.W. Meanos, B.Il. MamkoBu4. COOpHUK 3a7ad 1O JO3UMETPUU H 3aIUTE OT HOHU3UPYIOMIETO
n3nyuyenus. M. Hayka. 1986.

9. Hopwmsl paguanmonHoit 6e3onacuoctu (HPB-99)

10. bynnaxos JI.A., Kanuctparosa B.C. PaguoaktuBHoe usinyueHue u 310poBke, UH(popMm-aTom,
Mocksa. 2003r.

S

~

ﬂonoxmumeﬂbua}l:

1. Bacunenko W.5. Pagnanms. Mcrounnku, HopmupoBanue odayuenus. [Ipupona, Ne 4, 10-16, 2001.
2. BoeHHast TOKCUKOJIOTHS, painoOMOJIOTHs U MEUIIMHCKas 3amuTa. YueOHux/ noa pen. [Ipog. C.A.
Kynenko, «®@onuanty».- Cankt-Ilerepoypr, 2004, 530 c.

3. bakoB B.M., Cremanos C.B. K wMexaHu3sMy NepBHYHOTO OHOJOTHMUYECKOTO JACUCTBUS
MOHU3HpYIOIMX U3inydeHul Yenexu @uzuueckux Hayk — 2006, NeS.

4. lleBuenko B.A. Kak onienuBaTh reHeTnueckuii puck oomyuenus. [Ipupona, Ne 4, 17-22, 2001.

5. Kynpsimo 1O.b. Xumuueckast 3amura oT jgydeBoro nopaxenus. CopoBCKuil 00pazoBaTeIbHBIN
xypHai. Ne 6, 21-26, 2000.

6. Myxun K.H., [latapakua O.0. Dx3otuueckne mporecchl B simepHoi ¢uzuke YDOH 2000, Ne 8
(r008c.pdf)

7. CanumoB P.A. MoliHble yCKOPUTENH 3IEKTPOHOB JUIsl MpoMbllieHHOro npumMeHenuss Y ®H 2000,

Ne2 (r002g.pdf)



8. EropoB O. Harmsiiuelii crioco0 perucrpanuu 3apsikeHHbIX yactull. Ksant, 6, 2001.

9. KoctiokoB H.C., MymunoB M.U., Atpami C.M. u np. JudnexkTpuku u paguanusi, B 4-X kH., M.,
Hayxka, 2001.

10. Teopust u3nydeHus PEIATUBUCTCKUX 4acTull (moa pen. bopmoBumbina B.A.) M., ®usmar mur.,
2002, 576 c.

11. T'mobyc M.E., I'puneB b.B. Heopranmueckue CHMHTWIISATOPHI: HOBBIE W TPATUIIMOHHBIC
MaTepuaibl Xapbko, Akta, 2001, 408 c.

12. boiixo B.U., CxBoprioB B.A., ®optor B.E., lllamanun W.B. B3aumopeicTBHE HMITYIbCHBIX
3apsOKEHHBIX YacTull ¢ BemecTBoM, M., @usmatiut, 2003, 288 c.

0) nepuoouueckue uzoanus

- Radiation Protection Dosimetry ~ Oxford University Press

- Medical Dosimetry Official Journal of the American Association of Medical Dosimetrists
Elsevier

- XKypuan Meaununckas pusrka

B) CHUCOK A8MOPCKUX MEMOOUUECKUX pa3padomox

1. ErpanoB A.B. BzaumoaelicTBre HOHU3UPYIOIIUX U3IYyYEHHH ¢ BellecTBOM YueOHoe rmocooue
N3p-so UT'Y, Upkytck 2013

2) oaszvl OaHHblx, und;opmauuonno-cnpaeormble U NOUCKoeble cucmemal

1. http://www.nndc.bnl.gov/nndc/nndcinfo.html The National Nuclear Data Center, Brookhaven
National Laboratory, (Ha 3TOM cepBepe MOKHO HAWTH JAHHBIC 110 CCUYCHUSIM B3aUMOJICHCTBUS
Pa3JIMIHBIX BUAOB NOHU3UPYIOIMIUX I/ISJ’Iy‘{eHI/Iﬁ C BCHICCTBOM M XaPAKTCPUCTUKHU ;Iz[ep).

2. http://nrv.jinr.ru/nrv/ OObenMHEHHBI WHCTUTYT siiepHbIX wuccienoBanuii Nuclei and their
properties.

3. http://depni.npi.msu.su/cdfe/ Center for Photonuclear Experimental Data, Moscow State
University.

VI. MatepuajibHO-TeXHUYECKOE o0ecredeHrue TUCHUIIIMHBI (MOTYJIA)

6.1. YueOHo-1a00paTOpHOE 000pPyI0BAHUE:

[Tepeuens o6opynoBaHus U MaTepuanoB (Ha 6a3e Jlaboparopuu pusznku MoHokpucramios UI'X CO
PAH):

Jlis M3y4eHus mpoIecCcoB pocTa KPUCTAJUIOB M pa3pabOTKU METO0B MX MOIYUYEHUS] UMEeTCs
KOMIUIEKC poCTOBBIX ycTaHOBOK THNOB C3BH-20, Penmer-10, Penmer-8, a Takxke psii yCTaHOBOK
COOCTBEHHOTO M3roTOBIEHHs. IMeroImasics skcrepuMeHTalbHast 0a3a 1o BBIPALIMBAHUIO KPUCTAJIIOB
MO3BOJISIET B LIMPOKUX IMpe/iesiaX BapbUPOBaTh YCIOBHS POCTa.

JUJ1s ONTUYECKOM U MarHUTOPE30HAHCHOM CHEKTPOCKOMUH B T1a00paTOPUU UMEETCs] HEOOXOMMBbIii
KOMIUIEKC CIIEKTPOMETPOB U CIIEKTPOPOTOMETPOB, MEPEKPHIBAIOIINX 00JIACTh OT BAKYYMHOI'O
yabTpaduoseTa 10 JalbHEro HHPPaKpacHOTO U3ITyUSHUS:

- ciektpodoromerp Perkin-Elmer Lamda 950

- cnektpometp Perkin-Elmer LS55

- CIIEKTPO(POTOMETP-CIEKTPOMETP IJI1 BAKYYMHOH yiabTpaduoneroBoit odbnactu 70-400 HM Ha Oaze
MoHoxpomaTopoB BMP2 nu M/IP2 ¢ ynpaBieHnemM oT NEpCOHAIILHOIO KOMIIBIOTEPA

- CHEKTPOMETP BaKYyMHOT'O YJIbTPa(UOJIE€TOBOrO U3Ty4eHHs KPUCTAIOB HA 0a3e MOHOXPO-MaTopa
BM4 ¢ ynpasieHueM OT NEPCOHAIIBHOTO KOMIIBIOTEPA


http://www.nndc.bnl.gov/nndc/nndcinfo.html
http://nrv.jinr.ru/nrv/

- ciektpometp CIUJI1 ynbprpadmoneroBoro, BUIUMOT0 U HHOPAKPACHOTO H3ITYICHHUS

- ciektpodoromerpst Specord M40, M80

- umnynbenblii DIP cnextpomerp ¢ @ypre npeodpazoBanuem E 580 FT/CW (B uentpe
KOJUICKTUBHOTO 1MOJIb30BaHus "baiikansckuii ananmutuyeckuii nentp" MHI] CO PAH)

- OIIP cnektpomeTtp PO 1306.

- 000pyAOBaHKE I UMITYJILCHBIX U3MEPEHUM CIIEKTPOB JIFOMUHECHEHIINH, [IPH BO30YKIEHUU
MMYJIbCHBIMH Pa3psIHBIMU JIaMIIaMU WM UMITYJIbCAMHU PEHTI€HOBCKOTrO arrmapaTta Mupa-2/1.

Bce ycranoBku 000pyA0BaHbI KPHOCTAaTaMH JJIsl HU3KOTEMIIEpAaTyPHBIX U3MEPEHUH.

B nocnennue roapl s NpoBeaeHUS] KBAHTOBO-XUMUYECKUX PACUE€TOB HUCIIOJIb3YETCs CYIIEPKOIBIOTED
MBC1000. PacyeTsl mpoBOASTCS MO YIpaBlI€HHEM CBOOOJIHO-PACHpPOCTpPaHSAEMON ONEPaMOHHON
cucrembl Linux. OCHOBHOW HpOrpaMMoil IJisi NMPOBEACHHUS HEIMITUPUUYECKUX PACUCTOB SIBIISCTCS
n3BecTHas HekomMmepueckas nporpamma GAMESS (yauBepcuter Aiioa, CIIIA) u ee Mmoaudukamms
PCGamess (A I'panoBckuii, xumudeckuii pakynsrer MI'Y).

6.2. IIlporpamMHoOe obecnieyeHme:

CrangaptHblie cepBUCHl ceTu IHTEpHET, CTaHIapTHBIE CPECTBAMH IPOCMOTpPA MPE3EHTALUN U APYTUX
MaTepuaoB 110 Kypcy

6.3. TexHnueckue H JIeKTPOHHBbIE CPeCTBA:

Jlist poBeieH sl MPaKTHYSCKUX M JICKITHOHHBIX 3aHATHI B KAYECTBE JCMOHCTPAIIMOHHOTO
000pYI0BaHUS HCIIONB3YIOTCS IPOEKTOP, SKPaH U MEJIOBask JOCKa. MCIomb3yr0TCsS COBPEMEHHBIE
obpasoBaTebHbIe TEXHOJIOIHH: HHPOPMALMOHHbIE (JIEKIIUU 1 IIpe3eHTauu B Power Point),
MPOEKTHBIE (MYJIbTHMEIHA, BUACO, JOKYMEHTANbHbIE (hriabMbl). Mcronbp30Banme riiodanbHOR
KOMITBIOTEPHOM CETH IMO3BOJIIET 00CCIICUYUTh JIOCTYITHOCTh VIHTEpHET-PECypCOB U Peain30BaTh
CaMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB, B X0JIe KOTOPOW OHU MOTYT BBIYHUTBHIBATH HAYYHBIE CTATHU 110
TeMaM Kypca. Ha nexuusx MoryT uCnoiib30BaThCsl MyabTUMeAMIHbBIE cpeacTBa: npoekTop (CASIO
XJ-A241), nepenocnoi s3xpan (Classic Solution, T195x195/1MW-LU/B), nHoytoyk Lenovo B590. Ha
(bakynbpTeTe UMEeTCs KOMITbIOTEPU3UPOBAHHAS ayIUTOPHS, IPeTHA3HAYCHHAS ISl CAMOCTOSATEIHHON
paboThI, ¢ HEOTPAaHUYESHHBIM JJOCTYIIOM B IHTEpHeT.

VI1l. O6pa3oBaTebHbIe TEXHOJIOTHH

HaumeHnoBaHue TeM 3aHATHI ¢ yKa3aHHeM (pOpM/ MeTOAOB/ TEXHOJIOTHH 00y4eHHS:

Ne Tema 3ansTus Bun ®opma / KoauuecTBo
n/n 3aHATHA MeToanl//TeXHOIOTHHI JacoB
JUCTAHIIHOHHOTO,
HHTEPAKTHBHOT'O
o0y4yeHHs
1 2 3 4 5
1
2...
HToro yacos:

VIll. OueHouHble MaTepHAaJIbl A/ TEKYLIEro KOHTPOJISA M MPOME:KYTOYHOH aTTecTaluu



Ouenounvie mamepuanst 07151 6X00H020 KOHMPOJIA

Ip

OBOJUTCH OIIPOC HA IICPBOM 3aHATHU.

Ouenounvie mamepuanst meKyuwieco KOHmpoJs popmupyiomes ¢ coomeemcmeuu c JIHA

YHUsepcumema

OrneHOYHBIC CpPEICTBA TEKYIIETO KOHTPOJS POPMUPYIOTCS B COOTBETCTBUU ¢ [lonoxkennem o 0anbHO

- peﬁTHHFOBOﬁ CUCTCMC YHHUBCPCUTCTA (MOI‘yT OBITE B BUJC TCCTOB, CUTYAllMOHHBIX 3aJ1a4, ACJIOBBIX U

pPOJIEBBIX UT'P, AUCITYTOB, TPEHUHTOB U Jp. HazHaueHue oueHouHbIX cpeAcTB TK - BBIABUTH

chopMupoBaHHOCTH KomrieTeHIui - [Ipodeccuonanbubie komnerennuu (IK): IK-1

Ouenounvie mamepuanvl 014 NPOMENCYMOUHOU ammecmayuu é popme

Ilp

OMCXKYTOYHAA aTTeCTAllUs IPOBOJAUTCA B Q)opMe OK3aMC€Ha.

MaTepnanbl AJIS MIPOBEACHUSA TEKYHICI0 U IIPOMEKYTOITHOI0 KOHTPOJISA 3HAHMH CTYAECHTOB:

Ne Bup xontpos KouTtpoJsmpyemsie KoutpoJsmpyemsie
TeMbI (pa3aeJibl) KOMIIeTeHITun/
HHIMKATOPBI

1 2 3 4

1 IIpoBepka pemienus nomamusen 3anaun | Pasgeas 1,2,3,4 IIK-1
2... | DK3aMeH, KOHTpOJIbHAs paboTa Pa3znenn: 1,2,3,4 K-1

IIpuMepHBIH CIUCOK BONPOCOB K IK3AMEHY

1. Bunasl nonuzupyomuiero uanydenus. HermocpeacTBeHHO U KOCBEHHO HOHU3UPYIOLIEEe U3TyUCHHE.

agblrwn

~

10.

XapakTepucTUKa MoJjiel HOHU3UPYIOIUX U3ydeHnd. CedeHne B3auMOJEHCTBUS.
[TornomieHHas 103a U KepMa HOHU3UPYIOLIETO U3TYYECHHUS.
AxTtuBHOCTB. Bunbl paguoaktuBHocTH. CXEMBI paciaia paJuoHyKIUI0B.

B3aumopeiictBue hpoToHOB ¢ BemecTBoM. KoMnTOHOBCKOE paccesiHue.
PentrenoBckoe nznyuyeHue. ICTOUHMKY NMEPBUYHOTO W3IYYEHHUS U JETEKTOPbl PEHTI€HOBCKOTO

W3JTyYEHHUS.

B3aumoneiicTBue HEWTPOHOB € BEIIECTBOM. Yrpyroe paccesHue. CocraBHoe snpo. IIpsimbie

snepHble peakuuu. Heynpyroe paccesiue.

Kanopumerpuueckue METOIbI JO3UMETPUH.

BzaunmopeiicTBue 3apsyKEHHBIX YacTHIL ¢ BellecTBOM. MoHM3annoHHble ToTepu. PagnanonHbie
norepu. Topmo3Has criocobHOCTh BemiecTBa. JlunelHas mepenava snepruu (JIIID). dopmyna
bere. [Ipober 3apspxennoi yactuisl. [lepexoqnoe n3nyuenue. Cpeuenne BaBunosa-UYepenkona.
Xumnueckue Meronasl gozumerpuu. Jlosumerp @pukke. Llepuessiii nozumerp. IlneHouynsie

no3umeTpel. @ororpadudeckuii METo.

B3aumopeiictBue HEUTpOHOB ¢ BemlecTBOM. PaaualiMoHHBIA 3axBaT. 3axBaT HEUTpOHA C
MOCIEAYIOIIUM UCITYCKaHUEM 3apsKEHHBIX YaCTUL] U HEUTPOHOB. Peakiiuu 6Li(n, o )3H, 1OB(n, o

)7Li. BriayxaeHHOE AeneHue sep.

11. HpI/IHL[I/IHBI XHUMHUYECKOH 3aIllUThI OT JIY4CBOI'O IOpAXXCHUA.




12. DxBuBanenTHass no03a. DddextuBHas no3a. Cucrema orpanuueHus A03. llpenenbHas mo3a.
[TpenenbHO NONMYCTHMBIC YPOBHH BHEITHHUX ITOTOKOB HOHM3UPYIOIIETO N3TyUCHHS.

13. JIromuHecueHTHbIE METObI J03UMEeTpuH. CHMHTHUIALIMOHHBIA METO

14. JIroMuHecUeHIUS BEUIECTB U €€ Pa3HOBUIHOCTH. CXeMbl KBAHTOBBIX NIEPEXO0JI0B PU Pa3IUIHBIX
BUJaX JIIOMUHEeCeHITUH. OCHOBHBIC (PU3NUECKHE XapPAKTEPUCTUKHU JIFOMUHECIICHITUH.

15. Cgeuenue BaBuioBa-UepeHkona.

IIpuMepHBIH CHIMCOK 32124 K IK3aMEHY

3agauya 1. AKTUBHOCTE Co ¢ nepuojioM noaypacnazaa 5.27 net coctasuget 1 I'bk. Paccuurate uncio
PaIMOaKTUBHBIX aTOMOB 3TOTO IIpenapara yepes S5 JieT.

3anpaua 2. OnpenenuTs akTUBHOCTD 1 T 226

Ra, nepuox nonypacnana koroporo 1600 ser.

3agaua 3. B Bo3ayxe Ha BBICOTE€ YPOBHSI MOps 3a CUET KOCMHUYECKOTO H3JIyYE€HHUS B CpEIHEM
oGpasyercst 2 mapsl HOHOB B 1 cM° B 1 ¢. OmpeieuTh MOTTIOIIEHHYIO 103y B BO3LYXE 3a FOJI, €CIIH Ha
oOpa3oBaHHMe OJHOI Mapbsl MOHOB 3aTpauymBaercs >Heprust 33.85 5B. [InoTHOCTH BO3myXa MPUHSTH
paBHo# 1.29 1072 r/em® .

3agaua 4. MUKpOCKOIIMUECKOE CeYeHHEe B3auMopencTBUue (OTOHOB ¢ sHeprueid 1 M»sB s cBuHIa
-2 2 . o
paBHo 2.34 10 * om? OmnpenenuTh TMHEHHBIA W MAcCOBBIM KOA(pUIMEHTH ociabieHus (OTOHOB,
3
€CJIY IUIOTHOCTH cBuHNa 11.34 r/cm”.

3agaua 5. B OGeckoHeyHOMW, BO3IYLIHOW cpefe MOMEUIEH TOYEYHBI U30TPOMHBIA HMCTOYHUK 137CS,
HCITYCKAIOIIMI 10° ¢doroHoB/c. HaliTh TIIOTHOCTH MOTOKA HepacCcesTHHBIX (POTOHOB Ha paccTossHUU 100

N 137

M OT MCTOYHHKA, €CIIU JHMHEHHBIH Kod(duuueHT ocnadienuss GoroHoB —~ Cs B BO3AyXe COCTaBIISET
5 -1

9.95107 cm ™.

3amaua 6. MsoronHsrii nerounnk CCo IpecTaBisieT co6oii GECKOHEYHO TOHKYIO MPSMYIO JTHHHIO C

YAEIBHONU aKTUBHOCTBIO 10° Bx/m. Onpenenuts KepMy B BO3Ayxe 3a 1 yac Ha paccrosHuu 1 M oT
2

HMCTOYHHKA, €CJIM KEpMa MOCTOSHHAS JIJIs1 ©30TOTa %Co paBHa 84.23 al'p m” /(¢ bk).

3anpaua 7. [lokazaTs, 4To 1715 IepcoHaa npu 36-4acoBo paboueit Henesne mpu padbore 0e3 3aluThl 1
PaBHOMEPHOM pacHpeAeNeHUH J103bl TMOroAy IMpeaesibHO JOMYCTHMbIE KepMa SKBUBAJICHTHI
PaZMOHYKIIUTHOTO MCTOYHUKA ¢ OonbmmM nepuoaoM nonypacnaga (Ti2 >> 1 rox ke B HFp.MZ /e,
BpeMs paboThI C MpenapaToM B JIeHb t B 4acax M pacCTOSIHHE OT paboyero mMecra /10 MCTOUYHHUKA T B
METpax CBsI3aHbl MEKAYy c000i1 cOOTHOIIEHUEM K, t/r? <40.

3amauya 8. Ha paccrosamn 0.3 M OT TOYCYHOTO HCTOYHHKA "°CO MOIIHOCTH BO3IYIIHOH KEPMBI,
0GycoBIeHHas raMMa-n3nydennem, coctaiser 1 107 Ip/c. Ha KakoM pacCTOSHHH OT HCTOYHHKA
MO>KHO paboTaTh, 4TOOBI 1032 00JIyUeHUs HE MPEBBILIANIA MPEAETHHO JOMYCTUMOM BEIMUUHBI Npu 36-
4acoBOU paboueil Hesiene U paBHOMEPHOM paclpeieeHuH 1035l IO Toay?

3agaua 9. fAnpo "Li 3axBarhIBaeT MEJUICHHBIM HEUTPOH U MCIycKaeT [J-KBaHT. UeMy paBHa SHEprus
[]-kBaHTa ?

Hedexr macc A=M-A

8Li  20946,65 keV

Li  14908,14 keV

n 8071,316 keV




3apaua 10. Aapo 'H 3axBarbBaeT MeeHHDII HEUTPOH U HCIycKaeT [/-kBaHT. YeMy paBHa SHEPTUsi
[J-xBaHTa ?

Hedext macc A=M-A

'"H  7288,969 keV

’H  13135,720 keV

n 8071,316 keV

3agaua 11. B pe3ynbTaTe KOMOITOHOBCKOTO paccestHUS Ha CBOOOHOM MOKOSAILIEMCS
AIIEKTPOHE JTMHA BOJHBI (JOTOHA C SHEPrUel yBeanuuiaach B o pa3. Haittu
KHHETHYCCKYIO DHEPTHUIO JICKTPOHA OTIAYH.

3amava 12. QOTOH PEHTIEHOBCKOT'O U3JIYUYECHUS C SHEPTUEN E, B pe3yabpTare

KOMITTOHOBCKOT'O paccesiHusl Ha CBOOOTHOM MOKOSIIIEMCS SJIEKTPOHE OTKIOHUIICS OT
NEePBOHAYAILHOTO HANpaBieHUs Ha yrodl 6. OnpeaenuTb KHHETHYECKYIO SHepruto E, u

UMITYJIbC P, 3JeKTpoHa oTaauu. [lokazaTe Ha OCHOBE Fr€OMETPUUYECKUX COOOPaKEHUIA,
YTO UMITYJIBC DJIEKTPOHA MO a0COJIFOTHON BETMYMHE OKAKETCs O0JIbIIIe UMITYJIbCa
najaromero Gorona, ecau GOTOH OTKIOHUTCS OT MEPBOHAYAILHOTO HAIIPABJICHUS Ha

w
oJI 6=—.
yr 2

3apauva 13. OnipeenuTs JJIMHY BOJIHBI A, , IPU KOTOPOM SHEPTHUSI CBETOBOI'O KBAHTA

paBHA SHEPTUM MOKOSA IEKTpOHA. Takas 1JIMHA BOJHBI Ha3bIBAETCS KOMIITOHOBCKOM
JUTMHOM JIJTA DJIEKTPOHA




Pa3patorumnk:

/M npodeccop A.B. Erpanos

- (3aHMMaeMast I0JKHOCTB ) (nHUIIMATBI, (HAMUITHS)

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl 00Iei 1 SKCIepUMEHTAIBHON (pr3uKu

«31» auBaps 2023 1.

ITpotokomn Ne 7, 3aB. kadeapoii A.A. I'aBpmtrok

Hacrosimmasi mnporpamMma He MOXeT ObITh BOCIPOW3BedeHA HH B Kakoi ¢Qopme 0e3
NpeIBapUTETbHOr0 MUCHMEHHOT0 pa3penieHus Kadgeapbl-pa3padoTunKa NpPorpamMmel.



