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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME IUCLUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3YyYCHHUE NAHHOW AMCLUIIIMHBIL
Marematnueckuii ananus;, Judpdepenunansueie ypaBHeHus; VHTerpajabHblE YpaBHEHUS H
BapHUallMOHHOE HcuuciieHue; Teopus BEpOATHOCTEH M MaTemarudeckas cratuctuka, OOmas u
JKCIepUMeHTaNbHas (u3nka (Mexanuka, DJIeKTpUIECTBO U MarHeTn3M, Onrtuka, ®usnka aroma
Y aTOMHBIX SIBJICHUI).

1.2. JIucuuiuimHbl, KypcoBble paOOThl M MPAKTUKHU, JUISI KOTOPBIX OCBOCHUE TAHHOMH
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIlIeCcTBYOLIEe:!
Teopernueckas ¢pusuka (KBanropas mexanuka), OOmias u sxciepuMenTanbHas ¢pusuka (dPusnka
aTOMHOT'O S/1pa U YaCTHII).

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapaKTepUCTHKA

HaumeHnoBanue nmokasares 3HaueHue noKa3aTels

Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl 44.03.05 INenarornyeckoe 0Opa3oBaHKe
(npoduib: dusuka u nHGOpPMATHKA)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M7.7 O0mmiast u sKcriepuMeHTaIbHas

y4eOHBIM TUIAHOM ¢buzuka (O6mui hru3nuecKuil MpakKTUKyM
(duszuka aToMa ¥ AaTOMHBIX SIBJICHUIA))

Yacth 00pa3oBaTeIbHOM MPOrpaMMBbl bazoBas yacTtb

KonuuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 25/90

2.2.  PacmpeneneHue 4acoB IO MeprojaM o0ydeHus

OO0111€€ KOJINYECTBO YaCOB
o
& CcaMoCTOS-
®opMma g1 8 .
S JeKIu- | Jabopa- | MpakTU- | TEIbHOMN dopma
o0yueHus 2| 3 BCErO
5 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJITh

Ounas 3 5 0 34 0 56 90 3a4eT
3aouHas 3 0 8 0 82 90 3a4eT

3. HEJIN JUCHUTIJIMHBI

N3yunTh METO/IBI (PU3UUECKOTO IKCIIEPUMEHTA TI0 aTOMHOU (pusuke. HayuuTh cTy/IeHTOB
MNPUMCHATE TCOPECTHUYCCKUC 3HAHUA IPU MPOBCACHHUHN OKCIICPHMCHTAJIBbHBIX I/ICCJ'IC)]OB&HPI?I u
00paboTKe pe3yabTaToB.
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4. KOMHIETEHINHN OBYYAIOIMETI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X MH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnerenuumn Nuaukatopel Pesynbrarel 00ydeHus

OIIK-8. Cnnocoben | OIIK-8.13. OIIK-8.13.1. 3naeT OCHOBHBIE 3aKOHBI U TEOPUHU

OCYILIECTBIISATh [TpoBoaut aTOMHON (U3MKH, METOJIOJIOTUI0 M METOJIbI

MeJarorn4ecKyro WCCJICIOBAHHUSI WCCIICTOBAHHM.

NEeATEIbHOCTh Ha (bU3UIECKUX OIIK-8.13.2. 3naer TeXHUKY 0€30MMaCHOCTH IIPH

OCHOBE 00BEKTOB MIPOBEJICHUU IKCIICPUMEHTOB.

crenuaibHbIX OIIK-8.13.3. Bnageer HaBbIKaMH pPabOTHI C

Hay4HbIX 3HAaHUU 1a00paTOPHEIM 000PYIOBAaHUEM U TPHOOPaAMHU.
OIIK-8.13.4. Vmeer CaMOCTOSTENILHO,

O6ezomacio u  A(Q(PEKTUBHO  MPOBOIHUTH
IKCIIEPUMEHTAIbHBIC HCCIICTOBAHMUS

OIIK-8.14. OIIK-8.14.1. 3naeT OCHOBHBIEC PUHIIMITEI cOOpa
AHanuzupyet U | 1 00paboTku pusnyueckor nHGOpMAIUH.
oOpabatsiBaeT OIIK-8.14.2. Ymeer oOpabaTbIBaTh,
pe3yJbTaThI aHaJIM3UPOBATh, CHCTEMaTH3UPOBATh,
UCCIICIOBaHUN IPOBOJUTH PACUeThl U KPUTHYECKU OIICHWBAThH
pE3yJbTaThI IKCHEPUMEHTATBHBIX

UCCIIEJIOBAaHUM, MpPEACTaBIATh UX B YAOOHOM
JUIsl BOCIIPUSITHSL BUJIE

o. I[TPOI'PAMMA JJUCHHUITJIMHBI

Ha3Banne TeMbl Kpatkoe conepxanue TeMbl (BOIPOCH TEMbI)

Paznen 1.

BBoaHoe 3ansTHE. [IpaBuia BbIOTHEHUS J1aOOPaTOPHBIX padoT.
TexHuka  0€30MacCHOCTM  NpPU  BBIIOJIHEHUU
1abopaTOpPHBIX padoT.

3HaKOMCTBO ¢ 000pyIOBaHHEM JIAOOPATOPHH.

I'panxynpoBka MoHOXpOMaTopa YerpoiicTBo MOHOXpOMaTopa. ITopsimox
BBITNOJIHEHHSI U3MEPEHUH C €0 TOMOUIBIO.
[TocTpoenue rpagynpoBoyHOro rpaduka,
HaXO0XJICHUE TONpaBKU K HeMy. KocBeHHBIE
MIOTPEIIHOCTH.

OneiT @panka u ['epua. Omnpenenenue 3HEprun NepBOro Bo30YKIEHHOIO
YPOBHA aTOMaA PTYTHU U €T0 SOHECPIrvUU HOHU3ALIUH.
OKCIIEpUMEHTAILHOE TOATBEPKIACHHE
roctysatoB bopa.

N3yueHue criekTpa U3nydyeHus: aroma Mopnens aroma Bogopojga bopa-Pesepdopna.
BOJIOpOJIA Pannycer opout snexktpona, ero ckopocts. CIeKTp
W3IIY4EeHHUS.

OrnpeneneHne 1o HKCIepUMEHTAIbHBIM JAHHBIM
nocTostHHOM Punbepra, sHepruii ypoBHe#,
SHEPTUM HOHU3AIH.

N3ydenue criekTpa u3iy4yeHus aroma CtpoeHue 1 CBOHCTBA BOJAOPOIOTOA00HBIX aTOMOB
HATpUs Ha MPUMEPE aToMa HaTPUS.
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Ornpenenenne 1o HKCIepUMEHTAIbHBIM JAHHBIM
SHEPTUU YpOBHEH U (OTOHOB, KBAHTOBBIX
nedeKToB, 3apsijia OCTOBA.

N3ydenue criekTpa norjioneHust
MOJIEKYJIbI lo/1a

CrekTpbl U3Ay4YEHMs] W IIOIJIOLIEHUS MOJIEKYJI.
Bunel nBKEHHI B MOJIEKYJIaX, SHEPreTUYECKUE
auarpaMMsl.  KpuBble NOTEHLHMAIBHON 3SHEPIUU
MOJIEKYJI. DHEPIUs JUCCOLUALUH.

Onpenenenye No 3KCIEPUMEHTAIBHBIM JaHHBIM
SHEPruil rpaHMmIl I10JIOCATOrO U CIUIOIIHOTO
CIIEKTPOB, IOCTOSSHHOW aHFapMOHHUYHOCTH.

Onrtuyeckuil KBAaHTOBBIN TeHEPaTOp Ha
CMECH TeJus U HeOHa

CrioHTaHHOE U BBIHY)KJICHHOE U3JTY4YCHHUE, YCIOBUE
ycusieHUus: u3nydeHus. (OCHOBHBIC 3JIEMEHTHI
nazepoB. He-Ne njaszep, mnpuHIMn paboTHI,
KOHCTPYKIIUSI, CXeMa TIEPEX0/I0B.

M3mepeHne OCHOBHBIX XapaKTEPUCTHK,
CPaBHECHHE C TTACTIOPTHBIMU JIAHHBIMH.

I/ISMepeHI/Ie BCINYHNHBI MarHUTHOI'O
MOMCHTA MOHA

MarHuTHbIE MOMEHTBI JJIEKTPOHOB H aTOMOB,
CIICKTPAJIbHBIC TCPMBI.

OmnpezneneHue 1o IKCIEPUMEHTAIBHBIM JJAHHBIM
BCIIMYNHBI MAarHUTHOI'O MOMEHTA MOHA,
BBIYMCIICHHE KOJIMYECTBA HECKOMIICHCUPOBAaHHBIX
AJICKTPOHOB HA €r0 BHEIIHEH 000J104Ke

3aKII0YUTEIIFHOC 3aHATHE

3amuTa padboT. 3akpervicHre u 0000meHne
U3Y4CHHOT'O MaTepuaa.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. dopma 0O6ydyeHus — ouHasi, Kypc — 3, ceMecTp — 5

HaunmeHoBaHus pa3zienoB U TeM Koumrriectso Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero

Paznen 1. 34 56 90
BBoaHoe 3ansTHE. 2 6 8
['pagynpoBKa MOHOXpOMATOpa 4 6 10
OmnwiT ®panka u ['epra. 4 6 10
W3yueHue cnekTpa U3Iy4eHus: aToma 4 6 10
BOJIOpOJIa
M3ydeHne cnekTpa U3JIy4eHHs aToMa HaTpHsl 4 6 10
Iv/IsyquHe CIIEKTpa MOTJIOIIECHHS MOJIEKYJIbI 4 6 10
fona
OrnTruyeckuil KBaHTOBBIN reHepaTop Ha CMECH 4 6 10
reiisi U HeoHa
W3mepeHne BeTUINHBI MATHUTHOTO MOMEHTA 4 5 10
MOHA
3aKII0YUTEIBHOE 3aHATHE 4 8 12
NTOT'O ITO KOMITOHEHTY OIIOIT 34 56 90
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6.1. ®opma oOydeHUs — 3a09HAsI, KypC — 3, CEMECTP — 5

HanmenoBanms pasaciioB U TEM

KomngectBo yacos

Jlext. | JIabop. | IIpakt. | CPC | Beero

Paszpgen 1. 8 82 90
BBoaHoe 3ausTHE. 1 7 8
I'panynpoBKa MOHOXpOMaTOpa 10 10
OmneiT ®panka u ['epia. 2 8 10
N3yuenune  cmekTpa  H3JIy4eHMS ~ aroMma 2 8 10
BOZOpOJA

W3ydeHue cnekTpa U3J1y4eHHs aToMa HaTpUsl 2 8 10
IU/I3yquHe CHEKTpa MOTJIOUICHUS MOJIEKYJIbI 10 10
Hona

OrnTryeckuil KBAaHTOBBINM I'eHEPaTOpP HA CMECH 10 10
reyiis ¥ HeoHa

W3mepenne BeIMYMHBI MarHUTHOIO MOMEHTa 10 10
MOHA

3aKII0YUTEIbHOE 3aHATHE 1 11 12
NTOI'O ITO KOMITIOHEHTY OIIOIT 8 82 90

~ow

o

10.
11.
12.
13.
14.
15.

16.
17.

OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIMN

7.1.  KoHTpoJbHBIE BOIIPOCHI

Pazgen 1
B uéwm 3akimouaercst mpoTUBOpPEYnBOCTh Mozenn bopa-Pesepdopaa aroma Bogopona?
1o sxcriepuMeHTaIbHOMY 3HAUEHHIO SHEPTUU MOHU3auuu atroma Bogopoaa E, = 13,6 3B
HaWauTe 3HaueHne noctosHuoi [Tmanka h.
[aiite onpenenenue paaguyca bopa.
Haitgure rpanuus! 1ymH BosiH cepun banbmepa.
[Tokaxkute, 4TO MPH OUYEHB OOJIBIIOM 3HAUYEHUH N (N—00) YaCTOTa U3ITYUYEHUS On+1,n OyIET
paBHa yIJIOBOI YaCcTOTE BpAIllEHUs AJIEKTPOHA BOKPYT SAPaA Wep.
Kak M0XHO 00BACHUTH TOT (aKT, UTO SHEPTUS HOHU3AIMHU MHOTOAJIEKTPOHHBIX aTOMOB
MEHBIIIE, YEM SHEPTUsi HOHU3AIMK aToMa BoJopoia’?
Kakwue skcniepumeHTanbHbie (hakThl Jamu ocHoBaHUE Pesepdopay cuntats aTom
«ITYCTBIM», a BCSI Macca aToMa COCPEJI0TOUYEeHA B OUEHb MajloM 00bEMe (siape)?
Kakue 3akoHbI JIexxat B ocHoBe Mozienu bopa-Pezepdopna?
BriBenute Gpopmyiy Ui SHEPruu 3JEKTPOHA B aTOME BOJIOPOJA.
Bo ckonbko pa3 yBenuuutcss 00bEM aTomMa BOAOPOAA, €CIIH JIEKTPOH NepelieT u3
coctosiHus n =1 B cocTostHuE ¢ n = 37
Kakyto sHepruto Heo0X0JMMO COOOIIUTE aTOMY BOJOPO/a B OCHOBHOM COCTOSIHUH, YTOObI
OH M3JIy4nJI OTOH, COOTBETCTBYIOIINN TpeTbel auHuu banbsmepa?
Mosxet a1 kakoi - 1100 u3 AByX oToHOB ¢ A1 = 70HM U A2 = 120 HM HOHM3UPOBATH ATOM
BOJI0pOIa?
N3510KUTh 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB.
[Tpu kaKuX yCIOBUSX BOSHHKAIOT CHIEKTPHI UCITYCKAaHUS U CIEKTPbI MOTJIOMIEHUs?
OanHAKOBOE JIM YUCIIO IMHUHN HAOIIOAaeTCs B CIIEKTPaxX MCIYCKAHUS U MTOTJIOICHUS
OJTHOTO M TOTO K€ Ta3a’?
KakoBa cBs3p noctynatoB bopa ¢ kBaHTOBOM Teopuei ceera?
[TosicHUTH IPUHITUTIBI TIOCTPOCHUS AUArPaMMbI YPOBHEH SHEPTUH aTOMa.




18.
19.
20.
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23.
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25.
26.
217.
28.
29.
30.
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40.
41.

42.
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45.
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48.
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N310%KUTh CYIIHOCTH IIPOLIECCOB BO30YKIACHNUS U MOHU3ALUU aTOMA.

YPpOBHU DHEPIUHU U CIIEKTP aTOMa BOJOPOJIA.

OO0BsICHUTD (PU3UYECKUI CMBICH MOCTOSTHHON Prnbepra.

Urto Takoe U30TONMUYECKUN CABUT?

KakoBa cTpykTypa aTOMOB LIEJIOYHBIX METAJIJIOB?

CpaBHUTH aTOM IIEJIOYHOTO METaJlJIa C aTOMOM BOJOPO/JIa.

ITepeuncinnTh KBaHTOBBIE YUCIIA AaTOMA BOAOPOJA U IIEJIOYHOIO METAJlIa U PACKPBITh UX
(bu3nvecKuil CMBICI.

OOBsACHUTD XapaKTep 3aBUCUMOCTH YPPEKTUBHOIO 3apsa OT KBAHTOBBIX YHCEI.

KakoBa ¢u3nueckas mpuurHa 1yOIeTHOW CTPYKTYPhI YPOBHEH SHEPTHH.

Ot yero 3aBucUT 1yOseTHOE pacuienaeHue?

OO0BscHUTD TpaBUIIa 0TOOPA 10 OPOUTATLHOMY KBAHTOBOMY YHCITY M KBAHTOBOMY YHUCITY
IIOJIHOTO MOMEHTA MMITYJIbCA.

Kakue cepun HaOIIOJa0TCA B CIIEKTPE MCITYCKaHUS aTOMa HATpUs?

OOBSCHUTD XOJT MOTCHITUATHHON KPHUBOW MOJICKYIIBI.

Jatb ¢puzndyeckoe 000CHOBAHHME BBIICICHUS PAa3IMYHBIX BHIOB BHYTPUMOJIEKYIISIPHOTO
JBUKCHUS.

KakoB nopsitok BeTMIHUHBI DJIEKTPOHHOH, KoJe0aTeTbHON 1 BpamaTeIbHOH SHEPTUU
MOJIEKYJIbI?

Jlatb onucanue kojaebaHuii B MOJIEKYJIE C TIOMOIIbIO MOJIEJIe TApMOHUYECKOT0 U
AQHIApPMOHHUYECKOT0 OCLUILIATOPOB.

Uro Takoe nepBble pa3HOCTH SHEPTUU U KAKOBbI 3aKOHOMEPHOCTH UX U3MEHEHUS?

JlaTb onpenienenne sHEPrum auccourannun Mosekyibl. Kakosa ee cBA3b C
K0JIeOATEIbHBIMH MTapaMeTPaMH MOJICKYJIbI?

OOBsACHUTE IPOUCXOXKACHUE CIIEKTPA MOTJIOIIEHHS MOJIEKYJIbI HoJa.

KakoBa 3aKkOHOMEPHOCTh pacloJIOKEHHUS M0JIOC B CIIEKTPE MOIJIOIEHHS MOJIEKYIIbI Hoa?
Kakum 06pa3omM MOXKHO HalTH TOYHOE MOJ0KEHHE TPAHUIL TI0JI0CATOTO CIIEKTpa’?

Kak u3 criexTpa morionieHns onpeieIuTh SHEPTUIO TUCCOLUAINN, YaCTOTy KoJieOaHui u
IIOCTOSIHHYIO aHTaPMOHUYHOCTH MOJIEKYJIBI?

JlaTp onpeneneHne U 0OXapakTepU30BaTh CIIOHTAHHOE U BBIHYXJICHHOE U3ITy4CHHE.

Yro ompenenstoT 3UHIITEHHOBCKHE KOA(P(UIMEHTH! MOTJIOUICHUs, HHAYLIMPOBAHHOTO U
CIIOHTAHHOTO M3JIY4E€HHUS U KaKOBa CBA3b MEXY HUMU?

Yo Ha3pIBalOT MHBEPCHOM 3aCEIEHHOCTBIO U KAKOBO YCJIOBUE YCUJICHHUS U3ITydeHUs?
KakoBbl MpUYMHBI yIIMPEHUS CIEKTpaibHbIX JUHUNA? Uem omnpexnensieTcss eCTeCTBEHHAs
LIMPUHA CIEKTPAIBLHON TUHUH?

HazoBurte ocHOBHBIE 371€MEHTHI, BXOAIINE B COCTaB J000ro yazepa. Kak KOHCTpYKTUBHO
oHM peasnn3oBanbl B He-Ne-naszepe?

Kakue BemecTBa MOTyT ObITh MCIOJB30BaHbl B KAUECTBE aKTMBHOW cpebl J1azepoB? UTo
coboif mpeacTaBisier akTuBHas cpena He-Ne-nazepa?

Hasnauenue cucrems! Hakauku. Kakas cucrtema Hakauky ucnoabsdyercsa B He-Ne-nasepe u
nouemy?

Hapucyiite BO3MOKHBIE CXEMBI PaCIIOIOKEHNS YHEPTETUYECKUX YPOBHEN aTOMOB, KOTOPBIE
MOTYT MCHOJb30BATHCS JJI TE€HEpAllUu W3IY4YEeHHUs B Jlazepax (C yKa3aHUEM IEepexXoJioB).
Kaxkas n3 HUX npeanoyTuTenbHee U noyemy?

Ha3nauenue pesonaropa. Kakue pezoHaTopsl HCIIONB3YIOTCS B ra3oBbIX Jlazepax? Kakoe
u3ydeHue Oy/eT yCUIuBaThCs B TAKOM pe3oHaTope?

Yro sBIseTCA UCTOYHUKOM DJIEKTPOMArHUTHOTO T10JIs1, BO3HUKAIOLIETO B JIA3€PE, B IPOLIECCE
TeHepalny U3JydeHus jiazepa?

bnarogaps kakum mpoueccam co3faeTcs MHBEPCHAs HACEJIEHHOCTh B aKTUBHOW cpene He-
Ne-nazepa?

Hapucyiite cxemy sHeprermyeckux ypoBHell He m Ne M ykaxuTe nepexonbl MEXIy
HHEPreTUUYECKUMHU YPOBHIMH, IPOUCXOIAIINE B IIpoLiecce padoThI Ja3epa.
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52. KakoBsl onTuManbHbIe yenoBus paboTsl He-Ne-nazepa?

53. Hamumure OCHOBHOM CHEKTPAIbHBIN TEPM aToMa KHCIOPOa, aToMa € JIEKTPOHHOMN
KoHpurypamueii 3d’.

54. BriBegute Gopmyity a1 OpOUTATEHOTO MAarHUTHOTO MOMEHTA 3JIEKTPOHA,
YCTaHaBIIMBAIOIYIO CBSI3b €M0 MArHUTHOI'O MOMEHTA M MEXaHUYECKOT0 MOMEHTA
KOJINYECTBA JIBUKCHHUS.

55. V¥V kakoro aroma (B OCHOBHOM COCTOSIHUH), COOCTBEHHBIN U OpPOUTATBHBINA yTIIOBBIC
MOMEHTHI HE PaBHBI HYJIIO, @ TOJIHBINA yIIIOBOW MOMEHT paBeH HYIO?

56. UYto Takoe maruetoH bopa?

S7. Jlaiite ompeneneHne MarHUTHOTO MOMEHTA YaCTHUIIbIL.

58. Cdopmynupyiite npunnu [Taymm.

59. OmnpenenuTe MaKCUMAJIbHOE KOJIMYECTBO dJIEKTPOHOB Ha f-riogobosouke.

60. Ot yero 3aBUCUT BEJIMYKMHA MAarHUTHOTO MOMEHTA aroma?

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYUYAIOUIIUECA

OO0mast olleHKa 3HaHHWM O0YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6amnbHoi
IIKAJI€ HMCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-y4dcOHas
paboTa B ayAUTOpUM OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CaMOCTOSITCILHOCTh W BHUMATCIILHOCTh IPH BBHITIOJHEHUM pPabOT, CBOCBPEMEHHAs cjada
nabopartopHbix pabor. JlaGopaTopHble paOOTHl BKJIIOYAIOT B ce0s ayAUTOPHYIO U
camMoCTOsTeNbHYIO padoty. CaMocTosTebHas padoTa COCTOUT M3 OPOPMIICHHS OTYETa COTIACHO
MHCTPYKIUU K 1a00paTOpHOM paboTe, MOArOTOBKH K BRIIIOJHEHHUIO U cAaue 1ab0paToOpHbIX padoT.
B ayauropum CTyIEHTHI IMOTYYarOT JTOMYCK K BBIMOJTHCHHIO Pa0OTHI, MPOBOIST 3KCIICPUMEHTHI,
00pabaThIBalOT pe3yabTaThl, CAAIOT JabopaTopHbie paboThl. OIeHKa BBICTABIAETCS 32 KAXKIYIO
nabopaToOpHYIO paboTy IPH €€ cjaue C YIYETOM BCEX BBIIIEIIEPEUUCICHHBIX ITAIOB.

8.1. ®opma oOyuenus — ounas. Cemectp 5

Howmepa pasnenos Bunsl pabot MaxcimarbHoe
pa pasi /PP KOJINYECTBO 0aJIOB
Oprann3annoHHo-y4eOHast paboTa B Ay TMTOPUU 16
1
JlaGopaTopHble paboThI 84
NTOI'O 100
OOt UTOT 32 CEMECTp 100
8.2.  ®opma oOyueHnus — 3aouyHas. Cemectp 5.
MakcumanbHOE

Howmepa paznenos Buner pador
pa pasit AL P KOJINYECTBO 0aJIIOB

Opraan3annoHHO-yueOHas padora B aynutopun | 16

! JlaGopaTopHble pabOoThI 84
NTOI'O 100
OOmuit UTOT 32 CEMeCTp 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

O1ieHKa 110 TIATHOAJUTBHON MIKAJIE
KosmuectBo 0anioB v
s 100 ECTS | D3x3amen, nuddepeHunpoBaHHbIi 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B <ODOLLO 3a4YTEHO
75-79 C p 3a4TEHO




70-74 D OBJICTBOPUTEIBLHO 3aTCHO
60-69 E yA p 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 = HEY/IOBJICTBOPUTEIHHO .

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O [TPOLECCA

VYuebubie 3anaTUsA mpoBoasTcs B 4-m kopiyce Joul'VY (r. louneuk, np. Tearpanabubrii, 13).
Jlist mpoBeieHusT JICKIIMOHHBIX 3aHATUH TpeOyeTcs ayauTopusi, 00OpYyJOBaHHAS MEJIOBOW WIIH
MapKepHOH JOCKOU, MyJIbTUMEANHHBIN MPOEKTOP M KpaH, HOYTOYK, KOMIUICKT yueOHOM Mebenu
JUISE CTYIEHTOB, pa0ouee MeCTO MperojaBaTelis, BbIxod B WHTEpHET — MPOBOAHOW WU C
ucrnonp3oBanueM Wi-Fi. Jlias mpoBemeHuss J1abOpaTOpHBIX 3aHATHI TpeOyercs yueOHas
naboparopus, yKOMIUIEKTOBaHHAS HEOOXOAUMBIM 000pPYIOBAHUEM.

Jlis caMocCTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hay4Hoii OMOIHMOTEKN YHUBEPCUTETA U APYTUX FICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX.

[Ipy wu3ydyeHUM JTUCHUIUIMHBI MOTYT MPUMEHSTCS JJIEKTPOHHOE OOydeHue u
JTUCTAaHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Ipu ucnonp30BaHUU TUCTAHIIMOHHOTO 00PAa30BaHMsI OCYIIECTBISETCS TEKYIIHI KOHTPOJIb
3HAHWA OOYYArOIIMXCS HAa OCHOBE TECTHPOBAHHS M TPOBEPKHU PE3YIHTATOB CAMOCTOSTEIHHOU
paboTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. [IpakTukym 1o aTomMHOW Qu3uke: [Yued. mocobme ans (u3. CrenuaaTbHOCTIM
By30B / B. b. ABpamenko]: Ilog pen. JI. . Kucenesckoro. - Munck: YauBepcutetckoe, 1989. —
173 c.

10.2. JlononHMTENbHAs JIUTEpaTypa

3. CusyxuH, JI. B. O6muii kypc ¢usuku: [ Yued. mocodue 1t Gus. criennaibHOCTEN
By30B: B 5 1.]. T. 5: AtomHas u sinepHas ¢pusuka, / . B. CuByxus. - M.: ®@usmaraur, 2020. - 784
c.

4. Inonbckwmii, D. B. ATomHas gusuka: Yuel. mocoOue s CTyIeHTOB By30B: B 2 T.
T. 1: Beegenue B atomuyto ¢puszuky / 3. B. llImonsckuit. - 8. uzn. — C.-I1.: U3parensctBo Jlansb,
2021. - 560 c.

5. Inonbckwuii, J. B. ATomHas ¢usuka: Yuel. mocoOue s CTyIeHTOB By30B: B 2 T.
T. 2: OCHOBBI KBaHTOBOI MEXaHUKHU M CTPOCHHUE JIEKTPOHHOM 00onouku / D. B. Illnonsckuii. - 6.
n3a. — C.-I1.: U3parenscTBo Jlans, 2022. - 448 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. HaumonanbHasi  3JjiekTpoHHasi  OuOaumorexka  (HOB): benepanbHas
rocynapcTBeHHas uMHpopmannoHHas cuctema / MunucrepctBo Kynbtypel P®; Poccuiickas
rocyiapcTBeHHas Oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obparmenus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecnieyeHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: i aBTOPU30B.
MOJIb30BaTeNe. —TeKCT: EKTPOHHBIMN.



https://rusneb.ru/
https://elibrary.ru/
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3. Hayunas snexrponnass Oubnmoreka «KubepJlenunkay: caidt / Accoumamms
«OTtkpbeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4. DNeKTPOHHO-ONOIMOTeYHAs cucremMa «JlaHb»: [caiT]. — URL:

https://e.lanbook.com (mara oOpamenus: 01.09.2023). — Pexxum gocTyma: isi aBTOPU30B.
[IOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

5. 9BC KOpaiit: smekTpoHHas OMOIMOTEYHas cucTema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctymna: st aBTOPU30B.
noJsib30Bateseil. — TeKCT: 3JeKTPOHHBIM.

6. DIeKTPOHHO-0nbIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —

Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Jnocryna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIN.
7. DJyieKTPOHHBIN KaTajor Hayunoit OuOmmoreku Jonl'Y: pasmen caiita / Hb

Joul'Y. — Tekcr: anextponnsiit / DBC Houl'V: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — Pexxum gocTyna: MOUCK CBOOOIHBIHN, SJIEKTPOHHBIC JOKYMEHTBI
— 15 monwb3oBarened JJonl'y.

8. daexTponnblii apxuB Jloul'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 31eKTpOHHBIN
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara obpamenus: 01.09.2023). — Pexum
JOCTyMa: CBOOOTHBIM.

12. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us Joul'Y Ne 46484614)

2. Microsoft Office (kopriopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark i BeicInX yueOHBIX
3aBe/IEHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD ns1 cB060THOTO POTPaAaMMHOTO 00ECIICUCHHS ).


https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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