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1. Henu u 331244 U3yYeHUs] TUCHUILINHBI (MOTYJIs1)
1.1. llean ocBOeHUS TUCHHUILINHBI

HucuumimHa «ATOMHAass UM KBaHTOBas (PU3WMKa» BXOAWT B OJIOK E€CTECTBEHHO-HAYYHBIX
JTUCLUIUINH, TpeA-Ha3HAYEeHHBIX Ui (QOPMUPOBAHUS Yy YYAIIUXCSA ECTECTBEHHO-HAYYHOTO
MHPOBO33PCHUST W TBEPIbIX 3HAHMK O TMpoIeccax M SBJICHHUSIX, CBA3AHHBIX C (DU3NYCCKUMH
CBOMCTBAMM MHKPOMHpPA U KBAaHTO-BBIMHM SIBJICHHSIMM HAa aTOMHO-MOJICKYJSIPHOM YpOBHE,
HEOOXOMUMBIX [UIsl TIOHMMAHHUS W HCIOJIb30-BaHUS B HMHKECHEPHO-TEXHUYECKHX pa3pabOTKax.
AKTYaIbHOCTh TUCIHUIUIMHBI «ATOMHas (hU3MKa» 00yCIOBIIEHA MPUMEHEHHEM 3HAHUH, YMEHUU H
HAaBBIKOB, MMOJYYEHHBIX B MPOIIECCE €€ M3YYCHUS, I U3YYCHHs AUCIUIUIMH U3 IPYrUX OJIOKOB M
YCHEIIHOTO OCBOCHHUS CIICIIMAIIBHOCTH B LIEJIOM.

VYyeOHast AucUMILTUHA «ATOMHAas U KBaHTOBas(PH3UKa» CTaBUT CBOEH IIENIbI0 HU3y4YCHHE
buznYecKUX CBOMCTB MUKPOMHUpPA M KBAHTOBBIX SBJICHUI Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE.

1.2. 3agauyu qucumanuabl OCHOBHBIE 3aa4l OCBOCHUS

IUCLUILINHEL:

— W3Y4YUTb SKCIEPUMEHTAIbHbIE METObI NCCIIEJOBAHUS BHYTPEHHETO CTPOCHUS
aTOMOB;

— paccMoTpeTh pusnueckue 3¢ (eKThl U ABICHUSA, 00yCIOBICHHbIE, B OCHOBHOM,
3JIEKTPOHHBIMU 000JI0YKaMU aTOMOB U MOJIEKYT,;

— YCBOUTb OCHOBHBIC IIOHSATHS BOJTHOBON MEXaHUKU U OCOOEHHOCTH MOJX0/a K
W3YYEHHUIO U ONIMCAHUIO AaTOMHBIX SIBJICHUH.

BocnuratenpHas 3ajaua 3akiarodaeTcst B (GOPMUPOBAHUU Y CTYAEHTOB IMPOECCHOHATBLHOTO
OTHOILIEHHUSI K MPOBEACHUIO HAyYHO-UCCIEAOBATENbCKUX W MPHUKIAJHBIX pPadOT, B pa3BUTHU
TBOPUYECKON MHUIIMATUBBI U CAMOCTOSTEIbHOCTH MBIIIUICHUS.

B pacmpenHslit CHMCOK 00IIKX 33434 AUCHUIUIMHBI BXOJAT CIEAYIONIUE 3a0a4u:

— 0000WUMb U CUCTEMAMUZUPOBAMb 3HAHUS NO.

— COBpPEMEHHBIM IpPEACTaBIEHUSIM 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUH
BEIIECTBA, OKCIIEPUMEHTAIBHBIM M  TEOPETHUYECKUM  METOJlaM  HCCIEI0OBaHUS
BHYTPEHHET0 CTPOEHMSI aTOMOB U MOJIEKYJT,

— OCHOBHBIM 3aKOHaM, MJIeIM W TNPUHIUIAM aTOMHOM (GU3MKH; (PU3HYECKUM
apdeKxTaM U SBICHUSAM, OOYCIOBIEHHBIM, B OCHOBHOM, JJIEKTPOHHBIMH OOOJOYKAMH
aTOMOB U MOJIEKYJH; — HAYYUMb.

— C HAy4YHOW TOYKM 3PEHMSI OCMBICIMBATh W HMHTEPIPETUPOBATH OCHOBHBIE
MI0JIO’KEHUSI aTOMHBIX U MOJIEKYJIIPHBIX SIBJICHMI;

— TIPUMEHSATH NOJyYEHHBIE 3HaAHUsI 1JIs TPABHIIBHON MHTEPIIPETALNN OCHOBHBIX
SBJIEHUN aTOMHOM (PU3UKU;

— HaJJIeXaIUM 00pa3oM OLEHUBATh NOPSAKA (PU3UYECKUX BEIMUMH;

— HUCHOJb30BaTh MOJYYEHHBIE 3HAHUS B Pa3lUYHBIX O0ONacCTAX (hU3HYECKOH
HAyKH U TEXHUKHU;

— HacTpauBaTb M OKCIUIyaTHPOBaTh OSKCIIEPUMEHTAJIbHBIE TNPHOOPHI IS
UCCIICIOBaHMsI BHYTPEHHETO CTPOEHUS aTOMOB;

— IPUMEHATh HMEIOIIMECS TEOpPETHYECKHE 3HaHWs U1 IMPOBEACHHUS U
UCTOJIKOBAHUS 3KCIIEPUMEHTOB; — chopmuposams:
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— HaBBIKM PUMEHEHUS] OCHOBHBIX METOJ0B (PM3UKO-MAaTEMaTHYECKOTO aHAJIN3a
JUIS peUIeHNs] KOHKPETHBIX 3a/1a4 (PU3UKHA aTOMOB U MOJIEKYT,

— HaBBIKH (PU3MKO-MATEMaTHYECKOT'O MOJICTUPOBAHHS;

— YMEHHME C TIIOMOIIBIO aJEKBaTHBIX METOJOB OLICHMBAaTh TOYHOCTb H
IIOTPELIHOCTh TEOPETUYECKUX PACUETOB U SKCIIEPUMEHTAIbHBIX U3MEPECHHU;

— HaBBIKHM IMPAaBHJIBHOW AKCILTyaTallud OCHOBHBIX MPHUOOPOB U 0OOPYHOBaHUS
COBpPEMEHHOM (hnznyeckoit 1adbopaTopuu;

— HaBBIKH 00pa0OTKM U MHTEPIIPETUPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA,

— yMEHHUE aHAIU3UPOBATH UZNUECKUN CMBICIT TIOJTYYEHHBIX PE3yIbTaTOB.

1.3. MecTo AucuMNJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl

Huctunnuna b1.5.06.05 «Atomuas ¢uszuka» BxoauT B Moayiab @usuka b1.b5.06 6azoBoit
gactu b1.b 6ioka 1. Aucuummuaet (Moxynu) b1 yae6Horo maHa.

JlucumIimHa JOrMYecKy U COAepKAaTEIbHO-METOIMYECKH CBSI3aHa C AUCLUIIIIMHAMU MOy el
«Marematuka», «OOmas Qusuka», «OOuwmil pusndyeckuii nmpakTukym». s ocBoeHMs] JaHHOU
JUCIUIUIMHB HEOOXOJUMO BIIAJIeTh METOJaMHU MaTeMAaTUYECKOTO aHajiu3a, aHATUTHUYECKOU
TeOMEeTPHH, INHEHHOM anreOpsl, pelieHrneM anredpandeckux, IuQdepeHInanbHbIX U HHTErPaTbHbBIX
ypaBHEHUU; Teopur (GYHKIUH KOMIUIEKCHOTO TEPEMEHHOT0, TEOPHUH BEPOATHOCTEH W
MaTeMaTHYECKOW CTAaTUCTUKH, 3HATh OCHOBHBIE (M3UYECKHE 3aKOHBI, YMETh NPUMEHSThH
MaTeMaTUYeCKUe METOIbl U (PU3MUECKHUE 3aKOHBI JUISl PELICHUs TPAKTUYECKUX 3a/1a4.

B pesynbrare u3ydeHHs] HACTOSIIEH NHUCUUIUIMHBI CTYIEHTBI JIOJDKHBI MOJIYYUTh 3HAHUS,
MMEIOLINE HE TOJIBKO CaMOCTOSITENIbHOE 3HaUeHHE, HO M o0ecnieunBaroiiye 0a30ByI0 MOArOTOBKY AJIs
YCBOEHMSI JUCLUIUIMH 0a30BOM M BapuaTUBHOU yacTel 610ka 1 «Jlucuuimael (MOAYNIN)» yaeOHOTo
TIaHa.

1.4. TlepeuyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO AMCHUILIMHE (MOY.T10),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBbI

N3yuenne naHHOW y4eOHOU MUCHUILIMHBI HAMpaBIeHO HAa (POPMUPOBAHUE y O0YUAIOIIUXCS
cnenyromux komnerennuii: OITK-1, OITK-2.

NHunekc Copepxan B pe3ynbraTe u3yueHus yaeOHON NUCHUIUIMHBI 00yYarorecs
Ne | kommerenn | ue JIOJKHBI
n/ | uu KOMITETEHI] 3HATH yMeTh BJIA/IETH
n uu (unm eé
4acTu)




OIIK-1

CIOCOOHOCTD
10
MPEACTABIATh
aJICKBATHYIO
COBPEMEHHOM
y YPOBHIO
3HAHUHI
Hay4HYIO
KapTUHY MHpa
Ha OCHOBE
3HAHUS
OCHOBHEIX
MOJ0XKCHHUH,
3aKOHOB n
METOJIOB
€CTECTBEHHBIX
HayK "
MaTeMaTHKH

— COBpEMEHHbBIC
MPEICTaBICHHUS

00 ATOMHOM
CTPOSHUU
BEILIECTBA,
OCHOBHBIE 3aKOHEI,
UJCH W TPUHIUTIBI
aTOMHOU (PU3UKH,
HUX CTAaHOBJICHHE W
pa3BuTHE B
HUCTOPUYECKOMN
MIOCJIC0BATEIBHOC
TH, HX
MaTeMaTHYECKOE
OIIMCaHHe,
TEOPETHYECKOE
HCCIEN0BaHUE U
MPaKTUYECKOE
HCIIOJIL30BaHUE;
COBPEMEHHBIC
MeTO1bl (PU3UKO-

— c
HAYYHOM TOYKH
3peHus
OCMBICIIUBATh U
UHTEPIIPETUPOB
aTh  OCHOBHBIE
MOJIOKCHUS
ATOMHBIX
SIBJICHUH,
OLICHUBATD
TIOPSIIKH
(buznuecKkux
BEJIMYUH,
UCIIOJIb30BaTh
HOJy4YeHHbIE
SHAHUS B
Pa3IMYHBIX
o0acTax
(buzmdeckoi
HAYKH u
TEXHHKH;

— B
MPAKTUYECKOU
JeSITeNIbHOCTH
IPUMEHSITh
3HAHUS 0
(dbuznyecKkux
CBOMCTBAxX

- MeTOJaMuU
MIPOBECHUS
buznyeckux
HUCCIEeNOBaHUN u
W3MEPEHHI; -
HaBBIKAMU
MPUMEHEHUS
OCHOBHBIX  METOJIOB
(du3HKOMaTeMaTHIEeCK
Ooro  aHajuza s
pelieHus
€CTECTBEHHOHAYYHBIX
3ajady;

— HaBBIKAMU
00paboTku u
WHTEPIPETHPOBAHUS
pe3yNIbTaToOB (hU3HKO-
MaTema-




MaTEMaTHYECKOI0
MOJCIIUPOBAHUS |
TEOPETHIECKOTO
HCCIICAOBAHUS
ABJICHUI bu3uKu
aTroMma, METO/IbI
HaAOJIFOJEHUS
aTOMHBIX  SIBJICHHH,
ux
IKCIIEPUMEHTAIILHOE
HCCIICIOBAHUC u
MPaKTUYECKOe
HCIIOJIb30BAaHUE;

— TIPUHIIUTIBI
YCTPOUCTBA u
(GYHKIIMOHUPOBAHHUS
AKCIIEPUMEHTAIIbHBIX
puoOpOB TUTS
UCCIIEI0BAHUS
BHYTPEHHETO
CTPOEHHUSI ATOMOB.

00BEKTOB U SIBICHUI

IS CO3/IaHusI
TUIIOTE3 Hu
TEOPETHUUYECKUX

MOJEJIEN, TPOBOJUTH

aHaIM3 TPaHMIl UX
OPUMEHUMOCTH;,  —
MPUMEHSITh
COOTBETCTBYIOILIKE
METOJIbl [POBEJICHUS
(bU3UIECKUX
UCCIIEA0BAHUN u
U3MEPEHU; -
MIPUMECHSITh OCHOBHBIC
METO/IbI ¢busnKo-
MaTEeMaTHYECKOTO
aHanmsa TUIS
peleHus
€CTECTBEHHOHAYYHBIX

3a7a4 U (pU3HUECKOTro
MOJICIIMPOBAaHUSL B
MPOU3BOJACTBEHHOMN
IPAKTUKE;

- MPUMEHSTh
UMEIOIINeCs
TEOpEeTUYECKHE
3HAHUS ISt
IIPOBE/ICHUS u
UCTOJIKOBAHUS
HKCIIEPUMEHTOB;
HAcTpPauBaTh u
HKCIUTyaTUPOBATh
AKCTIEpUMEHTAIbHBIC
npubopsI TUISL
MCCIIEIOBaHHS
BHYTPEHHETO
CTPOCHHUSI aTOMOB; —
MIPUMEHSTh
UMETOIINECs
TEOpeTUYECKHE
3HaHUS TSt
MIPOBEICHUS "
MCTOJIKOBAHUS
IKCIIEPUMEHTOB;

- C  TOMOIIBIO
aJIeKBaTHBIX METO/I0B
OLICHUBATh TOYHOCTb
u HOTPELIHOCTb
TEOPETUYECKUX

TUYECKOTO
MO/JICJIMPOBAHMUS,
TEOPETUYECKOTO
pacuera u
HKCHEPUMEHTAIHLHOTO
UCCIICJIOBaHMUS; —
HaBbIKaMU
NIPaBUIILHON
JKCILTyaTaluu
OCHOBHBIX IpUOOPOB
"
00opyoBaHUs
COBPEMEHHOMN
¢buzngeckoi
nabopaTopuu; —
HaBBIKaMU
00paboTkn |
UHTEPIPETUPOBAHUS
pe3yIbTaToB
JKCIIEPUMEHTA;
— HaBbIKAMU
MPUMEHEHUs
MOJy4YEHHBIX
TEOPETUYECKHUX
3HAHUN AJIS1 peIIeHUs
MPUKIATHBIX 3a7a4.




pacueToB
U3MEPEHUH,
aHaJIM3UPOBATh
busznueckuit




CMBICTT
MOJIY4YEHHBIX
pE3yJIbTaTOB.




OIIK

CIIOCOOHOCTBIO
BBISIBJISITH
€CTECTBEHHOHAYYH
Y10 CYILIHOCTh
npo0Jem,
BO3HUKAIOIIUX B
X0J1e
npodeccrnoHaIbHO
W JeATCILHOCTH,
MIPUBJIEKATH JJIS1 UX
pelieHus
COOTBETCTBYIOIIUI
u-
3UKO-MaTeMaTH-
YeCKHuH anmapar

— COBpEMEHHBIC
MIPEICTAaBICHUS

00 aTOMHOM
CTpOCHUU
BEIIECTBA,
OCHOBHBIC 3aKOHHI,
UIeH U TPUHIIMIIBI
aTOMHOW  (U3HKH,
WX CTaHOBJICHHE U
pa3BHTHE B
HACTOPUYECKOU
MOCIIeI0BATEIHHOC
TH, ux
MaTeMaTHIECKOe
OIHCaHuE,
TEOPETHUICCKOE
UCCleIOBaHUE U
MPaKTUYECKOE
WCIOJIb30BAaHUE; —
COBPEMEHHBIC
MeToabl hu-

3UKO-
MaTeMaTHIeCKOTrO
MOJICTTUPOBAHUS U
TEOPETUIECKOTO
WCCIIeTIOBaHUS
SBIIEHUN  (U3BUKHU
aToMma, METO/TBI
HaOI0IeHUs
aTOMHBIX SIBIICHUH,
ux
IKCIIEPUMEHTAIBHO
€ HCCleZloOBaHUE U
MPaKTUIECKOE
HCIOJIb30BaHNUE;

— TIPUHIIUIIBI
YCTPOMCTBA u
(YHKITMOHUPOBAHH
o
JKCIIEPUMEHTATIbH
BIX TPUOOPOB ISt
WCCIIeTOBaHUS
BHYTPEHHETO
CTPOCHHS aTOMOB.

- C Hay4yHOH
TOYKH 3peHus
OCMBICIIMBATh u
WHTEPIPETUPOBATH
OCHOBHBIC
IMOJIOKCHUS
aTOMHBIX SIBJICHUH,
OIICHHUBATh
MTOPSIAKA
buznuecKux
BEJIMYMH,
HCIIOJIb30BAaTh
MOJTyYCHHBIC
3HAHUS B
Pa3IUYHBIX
o0acTax
buznyecKoil HayKu
1 TEXHHKHU,

- B
MPAKTUYECKOU
JIeTCIIbHOCTH
MPUMCHSITh 3HAHUS
0 (bU3UIECKUX
CBOMCTBax
00BECKTOB u
SIBIICHUM s
CO3JaHMsI THUIIOTE3
U TEOPETHYECKUX
MOJICNEeH,
MPOBOANTH aHAIH3
TPaHHMI] ux
MPUMEHUMOCTH; —
MIPUMCHSITh
COOTBETCTBYIOIINE
METO/IbI
MIPOBEICHUS
(bUBUIECKUX
HCCIENOBAaHUA WU
U3MEPEHHI; -
MPUMEHSITh
OCHOBHBIC METO/IBI
¢buzuko-
MaTeMaTH4YECKOIO
aHajan3a TS
perieHus
€CTeCTBEHHOHAYYH
BIX 3a7a4 U
¢du3uveckoro
MOJICIIUPOBAHUS B
MTPOHU3BOICTBEHHO
W MPaKTHUKE;

- MeTOJaMuU
IIPOBEICHUS
buznuecKux
HUCCIENOBaHUN u
U3MEPEHU; -
HaBbIKaMU
IPUMEHEHUS
OCHOBHBIX  METOJIOB
¢buznKoMaTeMaTH4eCK
Oro  aHamusa  JuIs
pelieHus
€CTECTBEHHOHAYYHBIX
3ajauy;

— HaBbIKaMU
00paboTku u
MHTEPIPETUPOBAHUS
pe3ysbTaToB (PU3UKO-
MaTEeMaTHUYECKOI 0
MOJIETTUPOBAHUS,
TEOPETUYECKOTO
pacuera u
AKCIIEPUMEHTAILHOTO
UCCJIEIOBAHMS, —
HaBbIKAMU
[IPaBUIILHON
IKCILTyaTaluu
OCHOBHBIX

npubopoB u
000opyoBaHUs
COBPEMEHHOM
buzmIecKoit
nabopaTopuu; —
HaBbIKaMU 00pabOTKH
Y UHTEPIPETUPOBAHUS
pE3yJIBTaTOB
AKCIIEPUMEHTA;

— HaBBIKAMU
IIPUMEHEHHUS
MIOJIy4YEHHBIX
TEOPETUUYECKUX
3HAaHUU JUIS pElICHHUs
TIPUKITATHBIX




- IIPUMCHATH

HUMCIOIINECA
TEOPECTUUCCKHUC
3HaHUA JIIA
IIPOBCACHUA n
HCTOJIKOBAaHHA
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HKCIEPUMEHTOB; — | 3ajad.
HACTpauBaTh u
AKCILTYyaTUPOBAThH
AKCIIEPUMEHTAIbH
ble TIPUOOPHI IS
WCCJIEIOBAHMUS
BHYTPEHHETO
CTPOCHHUS aTOMOB;
— MIPUMECHSTh
UMEIOIITUECS
TEOpPETUYECKHE
3HAHUS TUIS
MIPOBECHUS u
UCTOJIKOBaHUS
AKCIIEPUMEHTOB;
— ¢ TOMOIIBIO
a/IeKBaTHBIX
METOJIOB
OILICHUBATh
TOYHOCTb u
MOTPEIIHOCTh
TEOPETUUYECKHUX
pacueToB u
W3MEPEHU,
aHAIIM3UPOBATh
buzndecKuit
CMBICTT
MOJTyYEHHBIX
pe3yIbTaTOB.

2. CTpyKTYypa U cojiep:KaHue U CHUILIHHBI
2.1. Pacnpenejienne TPyA0EMKOCTH THCHHMIJIMHBI 10 BUAaM padoT

OOmass TpyaoéMKOCTh IUCIUIUIMHBI cocTaBisieT 5 3ad. exa. (180 wacoB), wux
pacmpeneneHre mo BuaaM padoT mpeicTaBieHo B Tadumie (0 cmyoenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpsl

4acoB (vacer)

4

KonTtakTHas padora, B TOM 4HcJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 80 80
3aHATHS JTEKIIMOHHOTO THUTIA 32 32 - — -
JlaGoparopHble 3aHATHS 32 32 - — -
3aHATUS CEMUHAPCKOTO TUIA (CEeMUHAPHI, TPAKTHYECKHE 16 16 B B B
3aHATHUSA)

HNnas konTakTHas padora:
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Kontponbs camocrostensHOM padots! (KCP) 6 6
[Tpomexxyrounas arrecramus (MKP) 0,5 0,5
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 66,8 66,8
Kypcogas pabora — — — — —
[TpopaboTka yueOHOro (TEOpPEeTUIECKOr0) MaTepuana 26 26 — — —
BeinonHenne WHIMBUAYaAIbHBIX 3adaHuil  (IIOJArOTOBKA
N . 16,8 16,8 | — — -
COOOIICHUH, Tpe3eHTaLnH)
Pedepar — — — — —
Bun yae6HO# paboThI Bceero CemecTpbl
4acoB (vacer)
4
[ToaroroBka K TeKyIieMy KOHTPOJIIO 24 24 — — —
KonTpounb:
[ToaroroBka k 3K3amMeHy 26,7 26,7
OO0mas Tpy1oeMKoCThb gac. 180 180 | — — -
B TOM YK CJIie KOHTAKTHASA 86,5 86.5
pabora
3a4. efl. ) )

KonTakTHas paboTa npu MpoBeICHUN YISOHBIX 3aHATHIA 1O JUCIUTIINHE «ATOMHAs (pu3ukar

BKJIFOYAET B ce0s: 3aHATHSA JICKIIMOHHOI'O THIIA, J'Ia60paT0pHBIe pa6OTBI, 3aHATUA CCMUHAPCKOI'O THUIIA
(HpaKTI/I‘IeCKI/IC 33.H5{TI/I$I), TpYHNIIOBBIC W HWHAUWBUAYAJIBHBIC KOHCYJIbTAllUHU; TIPOMCKYTOYHAA

aTTecTalus B yCTHOH (opme.

2.2. CTpyKTYpa AMCUHUIIHHBI

Pacnpenenenue BUI0B yueOHONH pabOThl M UX TPYAOEMKOCTH IO pasjesiaM JUCLMILIMHBIL.
Paznensl (TeMbl) AUCHUIUTUHBL, U3y4aeMble B4  ceMecTpe (ounas ¢popma):

KonngecTBo yacoB
No BT T TS [P () AyauropHast BreaymuropHas
n/m Bcero pabora KCP Lo
J [3 JIpP CPC
1 BBenenue B aToMHYI0 QU3HKY 11,8 2 4 5,8
2 [TmaneTapHast MozieNb aTOMa 10 2 2 6
3 BopoBckast Moens aTomMa Bojiopoaa |22 4 2 8 2 6
4 KopmyckynsapHo-BoTHOBOI tyanusm |9 2 2 5
5 OcHOBBI KBaHTOBOI Teopuu 10 2 2 6
6 VYpasnenus [lpenunrepa 10 2 2 6
7 KBanToBas Teopus atoma Bojopoaa |25 4 2 10 |2 7
8 KBanToBaHue aToMmoB 21 4 2 6 2 7
9 MarHuTHbIE CBOICTBA aTOMOB 12 4 2 6
10 PeHTrenoBckoe n3mydeHue 8 2 6
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11 OnTHyecKkre KBaHTOBEIE 14 4 4 6
reHEPaTOPhI
HToro nmo qucumminue: 1528 (32 |16 |32 6 66,8

[Mpumeuanue: JI — nekuu, [13 — npakTrueckue 3ansatus / cemunapsl, JIP — maboparopabie
sansitusi, CPC — camoctosiTenpHast paboTa CTyACHTA.

2.3. Conep:xanue pa3aesioB (TeM) JUCHUILTHHBI

2.3.1. 3auAaTud JEeKIUOHHOI0 THIIA

Ne HanmeHnoBaHnue pazaena dopma TEeKyIIEero

Copep:xanue pazzena (TeMbl)

n/n  |(Temsl) KOHTPOJIS]
1 Beenenue B aromnuyrolIpenMer u 3amaun atomMmHOM Qu3uku, ee|OTBETbl Ha KOHTPOJIb
husuky MECTO Cpeiu APYrux (pU3MYECKHX Hayk.HbIC BOIIPOCHI /
Mukpomup. Macira6pr, BPIIOJIHEHUE
DKCIepUMEHTAIbHBIC JTaHHBIC o HPaKTHICCKUX

3aaHuil / OTYET 110 BBl

CTPOECHUHU aroMma. CepuanbHblie .
[oJTHEHHOM J1abopa-

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax,
KOMOWHAIIMOHHBIK  mpUHOMN  PuTia,
tepMbl. Kiaccuueckass mojzenbp aroma
TomcoHa. DJeMeHTHl KJIACCHYECKOU
TEOPUU IJIEKTPOMATHUTHOTO U3JIYYEHHUS.
2 [Inanerapuas motens OnbiTel Pezepdopaa. SAnepuas mMomensOTBETHI Ha KOHTPOJb
aToMa aroma. BeBon dopmynsl Pesepdoprapsie BOIIPOCHI / BBIMOJ
AT pacCeAHUA HEHHUE  IPAKTHYECKHUX

TOPHOM padoTe

O-yactun. CneAcTBus W3 ONBITOBPANAHHMA / OTYET TI0
Pesepdopaa. DKcrepIMeHTaIbHas PBITOTHCHHOM
npoBepka  Qopmynsl  Pesepdopna.[1adopaTopHoit padboTe /
[Lnanerapnas MOJIEb aToma[[€CTHPOBAHHE
Pesepdpopna. CTONKHOBEHHME YACTHIL.
Ceuenue paccesiHusL.

3 BopoBckas monens atoma (Moaens aroma Bojgopona nmo H. bopy.OtBers Ha
BOJIOpOZa Teopus KOHTPOJIbHBIE BOIIPOCHI
H. bopa gna aroma Bomopona. BBITTOJTHEHHE
[Toctymater  bopa.  /loka3aTenbCTBO[IPAKTUYECKHUX 3aJaHUN
CYLIECTBOBAHMSI TUCKPETHON CTPYKTYPhI OTYeT 1o
JSHEPreTHUYECKUX  YPOBHEH  aTOMOB.BBINOJHEHHON
OMnbITHI ®panka " I'epia.raboparopHoii padote /
CrniektpanbHble CEpUH[ECTU POBaHUE

BOJIOPOAOIION00HBIX aToMOB. [IpuHIHI
cooTBeTcTBUS. Hemocratku  Teopuu
bopa.
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KopmnyckynsipHOBOJIHOBOIA
Aya-
JU3M

Yactuusl u BoaHbl. KopmyckynspHo-
BOJIHOBOI Ayanu3Mm. BonHoBas pyHKIHS.
T'unoresa e Bpoiins u ee
SKCIEPUMEHTAIBHOE MOATBEPKICHUE HA
npuMmepe  AU(PaKIUU  DIEKTPOHOB,
aTOMOB, HEUTpOHOB. CBOMCTBA BOJIH 1€
bpoiina. @a3zoBast 1 rpynIoBasi CKOPOCTH
BosH A€ bpoiina. OnbiTel JleBuccona —
Jlxepmepa u TomcoHa. BosiHOBOM Iaker.
CratucTuueckuili  XapakTep  CBA3M
KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB.

OTBeThl Ha KOHTPOJb
HbIC BOIIPOCHI /
BBITTOJIHEHHUE
IPaKTUYECKUX

3aJaHuii / TECTUPOBa-

HHUC

OCHOBBI  KBaHTO-

BOM TEOPUH

OCHOBEI KBAaHTOBOM MEXaHUKH.
CooTHOILIICHHE HEONpeIeICHHOCTEH
Ieitzenbepra. [IpuHIMI CynEeprO3UIINH.
OnepaTopbl  (U3HUYECKUX
CoOcTBeHHBIEC 3HAYEHHUS U COOCTBEHHBIC
¢bynkuun  omepatopoB.  OCHOBHEBIE
orepaTopsl BAXKHEUIMUX  (DU3HUECKUX
BeJMIMYUH  (KOOpJMHATHI, UMIIYJIbCA,
MOMEHTa UMITYJIbCa, KBaJpaTa MOMEHTA
HMITYJIbCA, MPOEKIUU MOMEHTa
HUMITYJIbCA, KHUHETHYECKON  SHEPrud,
IIOTEHUMAIbHON  DHEPIUM,  IIOJIHOU
SHEPTrUMm).

BCJINYHH.

OTBeThl Ha KOHTPOJIb
HbIC BOIIPOCHI /

/ BBIIIOJIHEHHE
KOHTPOJILHOH paboTHI /
BEITIOJIHEHHE
MPAKTUYECKUX
3aJlaHUN

VYpasuenue lllpenunrepa

DIIEeMEHTHI HEPEISITUBUCTCKOU
KBAaHTOBOM TEOPUH. BosHoBOE
ypaBHenue Kneitna — ['opaona.

OTBeTHl Ha KOHTPOJb
HbIC BOIIPOCHI /
BBITIOJIHCHHUEC
MPAKTHYCCKUX

BpemenHoe 1 cranimoHapHOE YpaBHEHUs
[Ipenunrepa. IIpocreiimue
OJIHOMEPHBIE 3a1a4u KBaHTOBOWU
MEXaHUKH: 4acTULAa B «IOTCHIUAIbHOM
SILIAKED.

3aJJaHui / TeCTUPOBa
Hue

KBantoBast Teopusi aromaj
BOJOpOAA

OcHoBBI KBaHTOBO-MEXaHHYECKOTO
NIPEACTABICHUS O CTPOCHMM aToMma.
OAHOAPNEKTPOHHBIA aTOM. YpaBHEHHE
[Ipenunrepa s aromMa BOJOPOAA.
@uU3NYECKUN CMBICI KBAaHTOBBIX YHUCE.
Ounepreruueckuii  cnekrp. Ilpasuna
orbopa. BomHoBble  QyHKUIMH WU
pacrpeneseHue INIOTHOCTH BEPOSTHOCTH

1s-cocTossHUE DJEKTpOHA B  aTOMeE
BoZopoja  (HOpMaldbHOE  COCTOSIHUE
aToMa).

OTBeTHl Ha KOHTPOJb
HbIC BOIIPOCHI /
BBITIOJTHCHHE

MPAKTUYECKUX 3aJaHUI
OTYeT o
BBITIOJITHEHHOH J1abopa-

TOpPHOI paboTe
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KBanroBanue atomMoB

ATOMBI IIETOYHBIX METAIOB. CHEKTPHI
aTOMOB IIEJIOYHbIX MeTaiioB. Cepun B
CHEKTpax IIEJOYHbIX METaUIOB U WX
MPOUCXOXKICHUE. 3aKkoH Mo3im.
['mnotes3a Ynen6eka u ['ayncmura. Crina
anektpoHa.  Ilpunnun  Ilaymu  wu
3aI0JIHCHUE aTOMHBIX COCTOSIHUM
JNEKTpOHAMH. ATOMHBIC OOOJOYKU U
110/1000J104KH. DneKTpoHHas
KOH(HTyparus. OO0mbsicHeHne
MEPUOIUYECKUX CBONCTB M CTPOCHHS
cucTteMbl 3jieMeHToB JI. Menpeneena.

OTtBeThI Ha
KOHTPOJIbHBIE
BOITPOCHI /
BBITTOJIHEHUE
MPaKTUYECKUX
3aJJaHul / BHITIOJTHCHUE
KOHTPOJILHON paboThI /
TECTUPOBAHUE

MarnutHsle
aTOMOB

CBOUCTBA

MaruuTHble CBOWCTBA
OpOuTanbHbIi, MEXaHUYECKUI u
MarHUTHbIH ~ MOMEHTBI  3JIEKTPOHA.
Marueron bopa. [lonHbli MarHUTHBIN
MOMEHT  OJHOJIEKTPOHHOIO  aToma.
I'mpomaruutHOE OTHOILICHUE U1
OpOUTANIBHBIX ~ MOMEHTOB.  OJHEprus
aToMa B MAarHuTHoM mose. ONbIThI
[repua wu I'epnaxa. DIEKTPOHHBIN
napamarHuTHeIi pe3zonanc (OI1P) u ero
npunoxenne. dpdexr 3eemana. ATom B

anekTpuyeckoM none. dpdext Hltapka.

aTOMOB.

OTBeTHI HA
KOHTPOJIbHBIE BOIIPOCH]
/ BBITIOJI-

HCHUC IIPAKTHUYCCKHUX|

3aIaHUN

10

Pentrenosckoe
W3JTy4YCHHUE

Topmo3HOE M XapaKTEpUCTHYECKOE
peHTreHoBckoe wu3nydenue. Cepun B
CIEKTpe XapaKTepUCTUYECKOTO
U3JIy4eHUsT U €ro  OCOOEHHOCTH.
[IpoxoxkzaeHne pPEHTTEHOBCKUX JIydeu
yepe3  BelecTBO.  JIeTeKTopbl Uit
KOHTPOJISI PEHTT€HOBCKOT'0 U3JTYy4EHHUS.

OTBeTHI Ha
KOHTPOJIBHBIE BOIIPOCH]
/ BBITIOJI-

HEHUE MPAKTUYCCKUX
BaJaHIN

11

OnrTuyeckue
TE€HEPATOPBI

KBAaHTOBBIC

BreinyxxaenHoe (MHIYLIHPOBAHHOE)
U3JIy4EHUE.

Onrtuueckre KBAHTOBBIE TE€HEPATOPbI
(mazepsl). BakHeline THTIBI JTa3epoOB.
OcHOBHBIE KOMITOHEHTBI nasepa.
CBoiicTBa JIa3€pHOr0 U3ITYUECHHUSI.

OTBeTHI Ha
KOHTPOJIbHBIE
BOIIPOCHI /
BBITIOJTHEHHUE
MIPAKTUICCKIX
3aJaHuil / OT4eT IIO
BBITIOJTHEHHOH J1abopa-

TOpPHOI paboTe

2.3.2. 3aHATHSI CEMMHAPCKOT0 THIA

HanmenoBanue
paszzena (Tembl)

Copepxanue paszena (TeMbl)

(Dopma TEeKyIero
KOHTPOJISt

[Inanerapnas
MOJIeIb aToMa

Omnpitel Pezepdopaa. Anepnas mozens atoma.
BriBoa dhopmynsr Pesepdopaa mist paccesaus

OTBeETHI HA KOHTPOJIb-
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O-vactuu.  CneactBuss U3 OMNBITOB
Pezepdopna. DKcIepUMeHTaIbHAs
MIPOBEPKa bopMyIIBI Pezepdopna.

[Tnanerapnas monenp aroma Pesepdopna.
CTOJIKHOBEHHE YACTHII. Ceuenue
paccesiHus.

HBIC
BBIIIOJI-

BOTIPOCHI

HEHHE MPaKTUYECKHUX
3aJaHUN

boposckas mozaens atoma)
BOZOPOZA

Mogpens atoma Bomopona no H. bopy.
Teopuss H. bopa nns aroma Bomopona.
[Toctynatet bopa. JlokazarenbCcTBO
CYyILIECTBOBaHUSl JUCKPETHON CTPYKTYPBI
SHEPreTUYECKUX YPOBHEH aTOMOB. OIBITHI
O®panka u ['epua. CriekTpaibHble CEpUU
BOJIOPOJIONIOAOOHBIX aToMoB. [lpuHiumn
cootBercTBUs. Henocrarku teopun bopa.

OTBeTHl Ha KOHTPOJIb
HBIC BOIIPOCHI / BBIIIOJ-

HCHUC HpaKTI/I‘-IeCKI/IX
3aJITaHUN

KopmyckyisipHOBOJIHOBOI
Aya-
JU3M

Yactuusl u  BosiHbL ~ KopmyckynsipHo-
BOJIHOBOH Jyanu3Mm. BomHoBas QyHKIuS.
I'mnoresa ne Bbpoiins ee
AKCHEPUMEHTAIBHOE TOATBEPKICHUE HA
npuMepe T paKkuu AJIEKTPOHOB,
aToMoB, HeWTpoHOB. CBOWCTBAa BOJIH i€
Bpoitns. ®@a3zoBast u rpynmnosasi CKOPOCTH
BoJiH e bpoiing. OnbiTel [leBuccona —
xepmepa u ToMmcoHa. BonHOBOM maker.
Cratuctuueckui Xapakrep CBSI3U
KOPITYCKYJIIPHBIX U BOJIHOBBIX CBOKCTB.

u

OTBeTHl Ha KOHTPOJIb
HBIC BOIIPOCHI / BBITIO-

HEHHE MPAKTHYECKUX
3aJIaHUN

OCHOBBI KBaHTO-

BOU TEOpUH

OCHOBBI KBaHTOBOM MEXaHHUKH.
CooTHOIIIEHHE HeoTpeIeNICHHOCTEH
['eiizenOepra. [lpuHIMI Cyneprno3uLny.
Omneparopbl bu3mIecKux BEJIMYHH.
CoOCTBEHHBIE 3HAYCHHUSA U COOCTBEHHEIC
byHKIIUN OTIepaTOPOB. OCHOBHBIC
omepaTopsl  BaXHEUIIUX  (PU3MUECKHUX
BEIIMYHMH (KOOpIMHATHI, UMITYJIbCA,
MOMEHTa HUMITyJIbCa, KBaJpaTra MOMEHTa
UMITYJbCA, TPOSKIIMM MOMEHTA UMITYIIbCa,
KMHETUYECKOW JHEpPTruu, MOTCHIUATbHON
SHEPTHUH, MOJHON SHEPTUN ).

OtBeTHl Ha KOHTPOJIb
HBIC BOIIPOCHI / BBITIOJ-

HEHHUE IPAKTUYECKUX
3aJIaHUN

VYpasuenus [lpe-
JUHTEepa

DJIEeMEHTHI HEPEIATUBUCTCKON KBAaHTOBOM
teopuu. BonHoBoe ypaBHeHue KieliHa —
I'opnona. BpemeHHOe W CTalMOHApHOE
ypaBHeHus Ilpenunrepa. Ilpocreitmme
OJIHOMEpHBIE 3a1a4u KBaHTOBOM
MEXAHMKHM: YacTHIa B «IIOTE€HIMAIBHOM
ALUKER.

OTBETHI Ha KOHTPOJIH
HbIE BOIIPOCHI / BBITION-
HEHHUE MPAKTHYECKUX
BaaHUI

16



KBanrtoBasi Teopusa atomaOCHOBBI

BOJAOpOJa

KBaHTOBO-MEXaHUYECKOIO
NpEJCTaBICHUsT O CTPOCHUU
OJIHORNIEKTPOHHBIM  aTOM. YpaBHEHUE
[penunrepa ans aromMa  BOJOPOJA.
@uU3nYeCcKNil CMBICT KBAaHTOBBIX YHCEI.
OHEepPreTU4eCcKuil CIIEKTD. [IpaBuna
otOopa. BonHoBbie byHkuun  wH
pacnpezesieHue IJIOTHOCTH BEPOATHOCTH
1s-cocrosiHue  2yeKTpoHa B~ aTOMeE
BOZIOpoJa  (HOpM@IbHOE  COCTOSIHUE
aTroma).

aToMa.

OTBeTH HA KOHTPOJb
HbIE BOITPOCHI /
BHITIOJTHEHHE
[IPaKTUYECKIX
BaJaHUNA /
BLITIOJTHEHHE
KOHTPOJIbHON pabOThI

KBaHTOBaHME aTOMOB

ATOMBI IIETOYHBIX MeTauioB. CHekTpsl
aTOMOB ILEJIOYHBbIX MeTawioB. Cepuu B
CHEKTpax ILUEJIOYHBIX METAUIOB U HX
npoucxoxaeHue. 3akoH Mosnu. ['unoresa
VYnenbeka u

I'ayncmura. Cnun anexrtpona. IIpunnmn
[Taynu

OTBeThl Ha KOHTPOJb
HbIE BOIIPOCHI / BBITION
HEHHE MPAKTUIECKUX

3aJIaHUN

aTOMHBIX  COCTOSIHHI
ATOMHBIE O00OJOYKH H
M01000I0YKH. DneKTpoHHas
KOH(UTypaius. OO0ObsacHenue
MEPHOANYCCKUX CBOMCTB M CTPOCHUSA
cucreMsbl 351eMeHToB [[. Menpeneena.

u 3aI10JIHCHHC
QJICKTPOHAMH.

MaruurtHsie
aTOMOB

cBorcTBa MarHuTHeIe

CBOMCTBA aTOMOB.
OpOuTaIBbHBIN, MEXaHUYECKHI u
MarHUTHBIN MOMEHTBI JJIEKTpOHA.
Marueron bopa. [lonHblli MarHWTHBIN
MOMEHT  OJHOMIEKTPOHHOTO  aTOMa.
I'mpomarauTHOE OTHOLIEHUE JUISI
OpOUTAILHBIX MOMEHTOB. DHEPIusi aToMa
B MarHuTHOM mnosie. OmnbiThl IllTepHa u
I'epnaxa. DIEKTPOHHBIM NapaMarHUTHBIN
pezonanc (OIIP) u ero mnpunoxeHHe.
OddexT 3eemana. ATOM B IJIEKTPUUECKOM
noje. Opdexr HlTapka.

OTBeTHI HA
KOHTPOJIbHBIE
BOMPOCHI / BBITOJ-
HEHUE TPAKTHUYECKUX|
3aJaHun/
BBIIOJIHEHHE

KOHTPOJIbHON paboThI

2.3.3. JIabopaTopHbIe 3aHATUS

HaumenoBanue
pazaena (Tembl)

Copep:xanue pazzena (TeMbl)

(Dopma TeKyIero
KOHTPOJISt

Beenenue
aTOMHYIO QUBHUKY

[Ipenmer u 3a1aun aTOMHOI pU3UKH, ee MecTo|OTBETbl Ha KOHTPOJIb
cpenu Apyrux puzndeckux HayK. Mukpomup. HbI€ BOIIPOCHI / BBITION

Macmtabpl. DKCriepuMeHTaIbHbIE JaHHble oFCHHC
Cepnam)HmemﬂaHHﬁ / OTYeT U 3a-

UTa
nabopaTopHOI PabOTHI

CTPOCHUHU aToMma.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax,
KOMOWHAIIMOHHBIN TpUHIUIT Putiia, TepMbl.
Knaccuueckags wMomenr artoma TomcoHa.

MPAKTHUYCCKUX

BBIIOJTHEHHOH
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OJIEMEHTEI KJIACCUYECKOU
3JIEKTPOMArHUTHOT'O U3JTy4YCHHS.

TEOPHH

[Inanerapnas
MOJIeIh aToma
Pezepdopaa—bopa

Omwitel Pesepdopaa. SAnepuas moens
atoma. BwiBon Qopmynsr Pesepdopna mmst

Peszepdopna. DxcniepuMeHTallbHAs MPOBEpPKa
¢dopmynsl Pesepdopna. [lnanerapuas moaens
atoma Pezepdopna. CTONKHOBEHHE YaCTHIIL.
CeueHue paccesiHuUs.

CnekrtpanbHble cepuu aToma
BOZOpOJa. DIeMeHTapHasi OOpPOBCKasi TEOPHs
aToMa BOJIOpPO/IA. [Tocrynater bopa.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE
JUCKPETHOM  CTPYKTYPbl ~ SHEPreTHYECKHX
ypoBHEN aTtoMoB, onbiThl ®panka u ['epua.
bopoBckass  momens  aromMa  BOZOpOAA.
CrexTpalibHble CEpUHU  BOAOPOAOINOA00HBIX
cucrem. Hegocratku teopun bopa.

paccesnust O-vactuu. CreactBusi u3 ombiTos|/

OTBeTHI Ha
KOHTPOJIbHBIE BOITPOCHI
BBIIIOJTHEHUE

MIPaKTUYECKUX

3aJaHnil / OTYET U 3a
[muTa BBIITOJTHEHHOHU

mabopaTopHOil pabOThI

YpaBHeHUs
IIpenunrepa 51
KBAaHTOBas TeOpUs

aToOMa BOJOpOJa

Bpemennoe u CTallMOHAPHOE
ypaBHenus  IlIpegunrepa.  KBaHTOBaHwue.
YpaBuenus  llpenunrepa B onepaTopHON

thopme. Oneparop ['amunsrona. Onpenenenue
DHEPreTUUECKOTO  CIEKTpa CHCTEMBbI  Kak
Baaya Ha COOCTBEHHBIE 3HAUYEHUS OINEpaTopa
[ aMunIbTOHA.

KBaHTOBO-ME€XaHUYECKOE  OIMHUCAHUE
atoma Bojiopona. YpasHenue [lIpeaunrepa
IE

OTBeTHl Ha KOHTPOJIb
HbIE BOIIPOCHI /
BBITIOJTHCHUE

MPaKTUYECKUX 3aJaHHI

OTYEeT | 3a-
IUTa BEINIOJIHEHHON

nabopaTopHOil paboThI

atoMa Bomopoga. DPU3NYECKUH  CMBICI
KBaHTOBBIX 4Hcell. Pa3znenenue nepeMeHHBbIX.
YrioBoe U paguanbHOE paclpencieHue
JJIEKTPOHHOW TUIOTHOCTH. ODHEPreTUYeCKUi
cnekTp. Omeparopbl MOMEHTa HMIIyJbca H
NPOEKIIMM  MOMEHTa HMIyJdbca M HX
coOcTBeHHble 3HavyeHus. I[IpaBuma otOopa.
HopmanbsHoe coctossHue aroma. BonHOBbIE
GbyHKIIII pacnpeieieHue  TUIOTHOCTH
BEPOSTHOCTH. 1S-COCTOSIHUME OJJIEKTpOHA B

u

aToMe BOJIOPO/Ia.
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MHOTr031€eKTPOHHBIE
aTOMBI

KBanroBanue BOJIOPOJIOTIOA00HBIX
aTOMOB. Kpatnocth BBIPOXKICHUS
SHEPreTUYECKUX  YPOBHEM. CumBoJKa
COCTOSIHUM 3JIEKTPOHA B aToMe.
Pacnipenenenne MIOTHOCTH  BEPOSITHOCTH.

YPOBHM M CHEKTpPBHI WIEJIOYHBIX METaJUIOB.
IIpaBuna otOopa M CHEKTpajbHBIE CEPUH.
ToHKasg CTPyKTypa CHEKTPAJIbHBIX JIMHUU
BOJIOPOJIONOA0OHBIX aTOMOB.

OpOuranbHbIe MarduTHBIN H
MeXaHUYeCKHi MOMEHTEI. Crun u
COOCTBEHHBIN MarHUTHBIN MOMEHT
3JIEKTPOHA. DKCIEepUMEHTAIBHOE
JI0KA3aTeJIbCTBO  CYLIECTBOBAaHUS  CIIMHA,

onsIThl [ITepna—I'epiaxa. [lomHblii MOMEHT
uMmIysbca. Onrucanue COCTOSHUN 3JIEKTPOHA B
aTOM€ C TIIOMOILbI0O Hab0OpPOB KBAaHTOBBIX
4ucell.

CnuH-opOUTAIBHOE B3aUMOJICHCTBHE.

OTBeTbl Ha KOHTPOJIb
HbIC BOIIPOCHI /
BBITIOJTHEHHE
[MPAKTUYECKUX 3aJaHHI
OTYET U 3a-

IuTa BBINOJIHEHHON
nabopaTopHOH PabOTHI

3) OnTuueckue Beinyxnennoe (uanyuupoBaHHOE€)|OTBETBI Ha KOHTPOJIb
KBAHTOBEIC M3JIyYCHHUC. OnTuueckue KBaHTOBBICHBIC BONIPOCHI /
reHEPATOPBI reHepaTopsl (Jaszepsl). Baxneiimmne TtunpipbIIIOJIHEHNC

nasepoB. OCHOBHBIE KOMIIOHEHTBHI Jiasepa,[IPAKTUUECKHX 3a/laHUi
CBoICTBa JTa3epHOTO U3JTyUCHUSI. OTHeT 1 33~ .
IIATAa  BBINOJHEHHOMH]
nabopaTopHOI pabOTHI
2.3.4. IlepeyeHsb J1a00paTOPHBIX padoT

Ne Ne Kon-Bo

paszena HaumenoBaHue 1a60paToOpHBIX paboT

n/m 4acoB

JUCLIATUTMHBI
1 1,2 OmnpeneneHue OTHOIIEHUS 3apsja HJIEKTpoHa K ero Macce |4
METO/I0M MarHeTpoHa

2 1,2 Atomusie mogenu JIx. Tomcona u D. Pesepdopaa 4

3 2 OmneiT @panka u ['epua 4

4 2,3 N3yueHne cepualbHBIX 3aKOHOMEPHOCTEH B CIEKTpe aToma |6

BOJIOPOAA

5 2,3 CrekTp aToma Bojopoaa. Atom bopa 4

6 4 W3yueHne ciekTpa atoMa HaTpus 6

7 5 W3y4eHne HeOH-TeINeBOro J1a3epa 4

Hmoeo: 32

2.3.5. MeTronnyeckue ykazaHusi K JadopaTopHbiM padoram [IpoBeneHune Bcex 3aHATUN

71a00paTOPHOTO MPAKTHKYMa MPETYCMOTPEHO B CTICIIHATH3HPOBAHHON yIeOHOM
«JIaGoparopuu aTOMHOU U AEPHON PUKUKHIY, CHAOKEHHON BCEM HEOOXOTMMBIM
000pyoBaHNEM, KOMIBIOTEPAMH U KCIIEPUMEHTAILHBIMH YCTAHOBKAMH JIJIS

3 PEKTUBHOTO BBIOJHEHUSI COOTBETCTBYIOLINX JIA0OPATOPHBIX paboT.
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[To naboparopHOMYy TPAKTUKYMY B paMKax NUCHUIUIMHBI «ATOMHas (PU3HMKa» B Ka4ecTBE
OCHOBHOTO  HCTOYHMKA  HCIOJNB3YeTCSs  IMOATOTOBIEHHOE  TperojaaBaresiMu  Kadempsl
ontodnekTpoHuku Kyol'Y yyeOHO-MeToarndecKoe mocooue:

ATtomHas ¢usmka: ydeOHo-mMeroamueckoe mocodoue / [A.Il. bapkos, B.C. lopom, B.E.
JIsicenko u 1p.]; M-Bo oOpa3oBanus u Hayku Poc. deneparuu, Kybanckuii roc. yH-T. — KpacHonap:
[KyGaHckwuii rocynapcTBeHHbIM yHUBEpCHUTET], 2016.

[To uToram BbIMOJIHEHHS KaxA0H J1a00paTOpHON PabOTHI CTYIIEHT COCTABIISAET MOAPOOHBII
IUCbMEHHBIH  OTYET, ONUpasChb Ha KOTOpPbII JOKEH B Oeceine ¢ IMpenojaBaTesieM
IIPOJEMOHCTPUPOBATh 3HAHNE TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO MaTepHasa, OTHOCSIIErocs K
pabore. IlpoBepka 3HAHUN CTyJeHTAa OCHOBaHAa Ha KOHTPOJBHBIX BOINPOCAX, NMPUBEICHHBIX B
ONMHMCAHUU PabOThl M JOMOJHUTENBHBIX BOIPOCAX, KACAIOMIMXCS COOTBETCTBYIOIIMX pa3J/esioB
OCHOBHOI TUCIUIUIUHBI «ATOMHas (QU3HKa».

B pesynbrare BbINoNHEHUS 1a00PATOPHBIX padOT U UX 3aLIUTHI Y CTYJAEHTOB (POPMUPYIOTCS
u onieHuBatotcs Tpedyembie @I'OC BO u OOII no nanpasnenuto 11.03.01 Paguorexnuka (mpoduib:
Panuorexnuueckue cpeacTBa mepenayu, npueMa U oopadotku curHanoB) kommnereHiuu: OITK-1,
OIIK-2.

JlaboparopHas padora Ne 1.

OmnpenesieHue OTHOLIECHUS 3aPsA/Aa JJIEKTPOHA K €ro Macce MeToI0M MAarHeTPOHA.

[{enb paGOTHI:

— W3YYUThH JIBUKEHUE DIEKTPOHA IPU CYNEPHO3ULUHN IOCTOSHHBIX JIEKTPUYECKOIO U
MarHuTHOTO MOJICH;

— WU3MEPUTHh 3aBHCHUMOCTh AHOJHOTO TOKa OT MHAYKIMM MarHUTHOTO TOJsA IpH
pPa3JIMYHBIX AHOAHBIX HANPSUKCHHWSIX W PACCUNTATh YAEIbHBIA 3apsj] DSJEKTPOHA; — OLICHHUTH
MIOTPELIHOCTH U3MEPEHUM.

CopepxaHue oTueTa

[TonpoOHBIN TUCHMEHHBIN OTYET, COEPXKALIUIN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBaHMS,
HEOOXO/IMMBbIE  TEOPETHYECKHE  CBEIEHUs,  WIUIIOCTPaTUBHBIM  Marepuan,  IMOJIy4YeHHBIE
DKCIEPUMEHTAJIbHBIE TaHHBIE, OCHOBHBIE PACUYETHBIE COOTHOLIEHUS U PACCUMTAHHBIE MAPAMETPBHI,

HE0OXOUMBbIE TpapUIECKHE 3aBUCUMOCTH U TaOTUIIbI IaHHBIX. AHAJIN3 U 00BSICHEHUE TIOTYYCHHBIX

pe3yabTaToB.

[TucbMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOMIPOCHI U 3aJIaHUs, IPUBE/ICHHBIE B OMTMCAaHUU PAOOTHI.
KoHTpoabEHEIE BOIIPOCHI:

1. Kak ycTpoeH MarHeTpoH co CIUTOIIHBIM aHOAOM?

2. BriBenuTe pacnpezeneHue MOTEHIUMANAa B MPOCTPAHCTBE MEXY KaTOJIOM U
aHOJIOM.

3. Ha yem ocHOBaH MpUHIMIT ONpeieieHus] €/M METO0M MarHeTpoHa?

4, Kak 3anmceiBaercst popmyia, onpenenstonias cwry Jloperma?

5. BriBenute Gpopmyny [Jis MAarHUTHOTO TOJISt HA OCH COJICHOUJIA.

6. Haueptute cxeMy yCTaHOBKM JUIs OmpeleiacHuss e/Mm  3JIeKTpoHa ¢
HCIIOJIb30BaHNEM MarHeTpoOHa.

7. BeiBenure Qopmyiny muis ompenencHus €/M 3IEKTPOHA MPUMEHHUTEIBHO K
BaIlIEMY OIIBITY.

JlabopaTopnasi paGora Ne 2.
OnbiT ®panka u I'epua.
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[{enb paGOTHI:

—  U3YYUTh IPOIECC BO3OYKICHUS aTOMOB HHEPTHOTO Ta3a JIEKTPOHAMH;
— HM3MEpUTH IEepPBbIC MOTEHIIHAIBI BO30YX/IeHUS (PE30HAHCHBIE TOTEHIIUAIBI) HHEPTHBIX
ra30B M ONPEJICITUTh UCCIICIyeMbIe HHEPTHBIC T'a3bl;, — OLIEHUTH IOTPEITHOCTH U3MEPCHHM.
CojaepkaHue oT4eTa
[TopoOHBIH TUCEMEHHBIN OTYET, COJEPIKALIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIICIOBAHMS,
HEOOXOIUMBIC  TCOPCTHYECKHE  CBEACHMS,  WUIIOCTPATHUBHBIA  MaTepual,  IOJyYCHHBIC
9KCIIEPUMCHTAJIbHBIC JaHHBIC, OCHOBHBIC PACUCTHBIC COOTHOIICHUS M PAaCCUUTAHHBIC IMapaMeTphl,
H€O6XOI[I/IMBI€ rpaqmquKHe 3aBUCUMOCTH U TaGJ'H/II_[BI JAHHBIX. AHaHI/IS nu 06'b$ICHeHI/Ie HOJIY‘-IGHHLIX

pe3yJIbTaTOB.
[TucrMeHHBIC OTBETHI HA KOHTPOJIbHBIC BOTIPOCHI U 33/1aHUS, TPUBEICHHBIC B OITMCAHUH PAOOTHI.
KoHTpoJIbHBIE BOOPOCHI:

1. Uro noareepknaercsa onbitoM Opanka u ['epua?

2. KaxoBbl yc0BHs ynpyroro u HEyIpyroro coy1apeHust 3JeKTpoHa ¢ aToMoM?

3. BriBectr (hopMysibl OTHOCHUTENEHOW YOBIIH SHEPTHH JIEKTPOHA TIPU YIPYTOM
U HEYIIPYI'OM COYJapE€HUU €r0 C aTOMOM.

4. CdopmynuposaTs noctynatsl bopa.

S. Uro Ha3bIBaeTCs XapaKTEPUCTUKOM 3a1€P>KKH JIaMIIbl?

6. OOmwsicauTe QopMy aHOTHOW XapaKTEPUCTUKH, M300paKeHHOH Ha puc. 9

y4€0HO-METOINYECKOTO 1OCOOUSI.

7. VYenosue O0e << E2 — E1 < E1 .gBnseTcs ycnoBuemM HEynpyroro CTOJIKHOBEHUS
9JIEKTPOHA C aTOMOM Cpa3y O JOCTHKEHHU SHEPIHU BO30Y)KJCHUSI PE30HAHCHOTO YPOBHS.
I[To Bcemy 11n 00beMY JTaMITbI TPOUCXOJIAT TAKKUE HEYNIPYTUe CTOJKHOBeHUs U, eciiu HeT, TO B
KaKMX UMEHHO 00JIaCTAX JIaMIIbl U ToYeMy?

JlabopaTopnas padora Ne 3.

H3y4yeHnne HeOH-TeINEBOrO Jiasepa.

[{enb pabOTHI:

— U3Y4YUTh IPUHIUN pabOThl U MEXaHU3M I'eHepalli HEOH-TEIHEBOr0 JIa3epa;

— U3MEPUTH OCHOBHBIE XapAKTEPUCTUKN JIA3EPHOTO U3IY4YECHHUS; — OLICHUTH

MIOTPEIIHOCTH U3MEPEHUI.

CopepxaHue oTueTa

[TonpoOHBIM TUCHMEHHBIN OTYET, CONEPXKALIUIN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEIOBaHMUS,
HEOOXOJUMBbIE  TEOPETHYECKHE  CBEACHMS,  WJUIIOCTPATUBHBIA  MaTepuan,  IOJyYeHHBIE
AKCIEPUMEHTAJIbHBIE IaHHBIE, OCHOBHBIE PACUETHBIE COOTHOLIEHUS U PACCUMTAHHBIE MApPAMETPBHI,
Heo0XoiuMble TpaduuecKre 3aBUCUMOCTH U TaOJIMIIbI JaHHBIX. AHAIN3 U 00bSICHEHHE MOTYyYEHHBIX

pe3yJIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOMPOCH! U 33JaHUSI, TPUBEICHHBIE B OMTUCAHUH PA0OTHI.
KoHTpoJibHBIE BOIPOCHI:

1. UeM NpUHUMIIKATBHO OTJIMYAETCS U3TyYEHHE J1a3epa OT U3JIy4YeHHUs ra30BOro
paspsiga?

2. KaxoB mexanu3m oOpa3oBaHus HHBepcuu HaceneHHocTH B Ne-He cmecn?

3. OOBsicHUTE TEPMHH  «OTpHUIATelIbHAs  aOCONIOTHAsE  TeMIlepaTypay,
MPUMEHSIEMbIN HHOT/1a IPU OIMCAHUH UHBEPCHH.

4, KakoB cniekTp n3mydeHus ra3oBoro Jjasepa?

5. Urto Takoe cOOCTBEHHBIN THI KoJieOaHUi pe3oHaTopa’?
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6. KaxoBa posnb ypoBHs 1S Heona?

7 Yro Takoe JUAIEKTPUYECKOE 3€pKao, ero J0CTOUHCTBA?

8. Kak 3aBHCHT ycuileHHE B aKTMBHOHM Cpele OT JaBJICHUSA Ia30BOM CMECH B
TpyOKke u ee quamerpa’?

9. [Tokaxwure, siBnseTcs u uccienyeMolii Ne-He nasep onHoyacToTHBIM?

JlabopaTopnasi paGora Ne 4.
N3ydyenue cepuaibHbIX 3aKOHOMEPHOCTEH B CIIEKTPE aTOMAa BOJOPOJA.
[lenb paboTBhL:
— U3YyUUTh CEpUAJIbHBIE 3aKOHOMEPHOCTH B BUAMMON O0JIAaCTH CIEKTpa aToMma
BOZOPOJA;
— MU3MEPUTH JJINHBI BOJH OCHOBHBIX JIMHUM CIIEKTPa BOAOpOa B cepuu banbmepa
Y paccYMTaTh BEJIMUMHY ITOCTOSHHON Punbepra;
— OLICHUTb NIOTPEIIHOCTA U3MEPEHUI.
Copepxanue oTyera
ITonpoOHBIM MHMCEMEHHBIN OTUET, COAEPKAILIUN CTPYKTYPHUPOBAHHYIO CXEMY HCCIIEIOBAHHUS,

HEOOXOJUMBIE  TEOPETHYECKHME  CBEICHUS,  WUIIOCTPATUBHBIA  MaTepHall,  IOJy4YEHHBIE

HKCIIEPUMEHTAJIbHBIC JIaHHBIE, OCHOBHBIC PACYETHBIC COOTHOIICHHUS M PACCUUTAHHBIC MapaMeTphl,

Heo0X0ouMbIe TpadUIecKue 3aBUCUMOCTH U TaOJIHIIBI JAHHBIX. AHAIN3 U 00BSICHEHUE ITOTYICHHBIX

pE3yNIbTaTOB.

[TucbMeHHBIE OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI U 33JIaHUSI, IPUBEICHHBIE B OMTMCAaHUU PAOOTHI.
KoHTpoJIbHEIE BOIPOCHI:

1. KakumMu KBaHTOBBIMM 4YMCIAMH XapaKTEPU3YeTCs OTHENIBHBIM DJIEKTPOH B
atome? Kakue 3Hauenus onn npuHumaror? KakoB ux ¢pusudeckuit cMbIci?

2. Kaxoii Buj aHaIUTUYECKUX COOTHOLIEHUH AJI1 CEpUIMHON CTPYKTYpBI aTOMOB
BOjIOpoa?

3. BriBenute Gpopmysibl A1 BBIUKMCIEHUS TOCTOSIHHON Punbepra.

4. Kakue Buzb! cepuii HabII0AaI0TCS B CIIEKTPE OHOIIEKTPOHHBIX aTOMOB?

S. B kakoMm nuana3oHe JUIMH BOJH JieXaT KOHKpeTHble cepuu (Jlaiimana,

bansmepa, [lamena, bpakera, [1pyHna) n kakoBbl UX cepuanbHbIE 3aKOHOMEPHOCTHU?

5. Yro Takoe CHeKTpalbHbIE TEPMBbI, KAKOB UX (PU3UUECKUI CMBICI?

6. Kakue chekTpaibHble CEepUM  JOCTYNHBI Ui  M3Y4E€HUS Ha  JJaHHOM
JKCIEPUMEHTAIBHON YCTAHOBKE?

7. Yto Takoe OSHEprusi HMOHHU3AIMM aTOMa W Kak OIEHUTh €€ BEeJIWYMHY JUIs
BOJIOPOAOIIOO0HBIX aTOMOB?

8. Kak Bimser ydeT KOHEYHOW BEIMYMHBI MAacChl sipa Ha 3HAYCHHE ITOCTOSIHHOM
Punb6epra? 9. Moxer nu mozens bopa 00BACHUTH JMHEHUYATBI MOJEKYJISPHBIA CIEKTP
BOJIOpOA?

JlabopaTopnasi paGora Ne 5.

CuekTp atoma Boaopoaa. Atom bopa.

[{enb paGOTHI:

— MOJIETIMPOBAHNE YKCIIEPUMEHTAITLHON 00pabOTKH CIIeKTpa MOTJIOMIEHHS aTOMa BOJIOPOJIa; —
orpeziefieHue YpOBHEH dHEPTHUH;

— noctpoenue popmyisl banbmepa;

— BU3YyaJIM3aIlisl MOJYKJIACCUYECKUX MOJIENIeH aToMa BOJIOPO/Ia.
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[TpuGops! ¥ MIPUHAICKHOCTH:

— KOMITIBIOTED € NporpaMMoi «dusuka MUKPOMUPA».

CozeprxaHue oTyera

[TonpoOHBIM TUCHMEHHBIN OTYET, COAEPIKALIUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBaHMS,

HEOOXOJUMBIE  TEOPETUYECKHME  CBEJCHUS,  WUIIOCTPATUBHBIA  MaTepHall,  IOJyYEHHBIE

HKCIIEPUMEHTAJIbHBIC JIaHHbIC, OCHOBHBIEC PACUETHBIC COOTHONIICHUS M PACCUUTAHHBIC MapaMeTphl,

HeoOxouMbIe rpaduyecKue 3aBUCUMOCTH U TaOJIHIIbl JAHHBIX. AHAJINU3 U 00BSCHEHHUE MOTYYEHHBIX

pE3yJbTaTOB.

[TucrMeHHBIE OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI U 33/1aHUS, TPUBEICHHBIE B OITMCAHUU PAOOTHI.
KoHTponbHbIe BONPOCHL:

. Kak mpencrasnsiercst ctpoenue atoma 1o mozaenu Pesepdopaa?
. B uem 3akmrouaercs coaeprkanue nocrynaroB bopa?

. Korpa arom usnyuaere cer?

. Kak onpenensiercs yacrora cBeTa, HCITyCKaeMOro aToMoM?

. Kakoii nporniecc Ha3pIBaeTCsl HOHU3AIUEH aToma?

o Ol WN B

. Kakas cepus nunuii nonmyuuna HazBanue cepuu Jlaitmana? 7. Uemy paBHa dHeprus KBaHTa
cBera’?

JlabopaTopHas padora Ne 6.
Atomubie moaenu [x. Tomcona u J. Pezepdopna.
[lenb pabOTHI:
— MOJENMpPOBaHUE  OSKCIIEPUMEHTOB IO  30HIMPOBAHUIO  aib(a-yacTULAMU
TUIIOTETUYECKUX MUILECHEN C LEJIbI0 ONPEAEIICHNS MOJENH aTOMAa, aJIcKBATHOW pealbHOM.
[TpuOopb! 1 pUHAATIEKHOCTH:
— KOMIBIOTEp C nmporpaMMon «®u3nka MUKPOMHUDPA.
CopepxaHue oTueTa
[TonpoOHBIM TUCHMEHHBIN OTYET, COAEPXKALIUIN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEIOBaHMS,

HEOOXOJMMBIE  TEOPETHYECKHME  CBEICHUS,  WUIIOCTPATUBHBIA  MaTepHall,  IOJyYeHHBIE

HKCIIEPUMEHTAJIbHBIE JIaHHbIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS M PACCUUTAHHBIE MapaMETpHI,

HeoOXouMbIe TpaduyecKue 3aBUCUMOCTH U TaOIHIIBI JAaHHBIX. AHAINU3 U 00BSCHEHUE MOTYYEHHBIX

pe3yNbTaToB.

[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCHI U 33/1aHUS, TPUBEICHHBIE B OMTMCAHUH PAOOTHI.
KoHTpoJibHBIE BOIPOCHI:

1. Yem oTiuaroTCs MOJIETTM aTOMOB, npesyioxkennbie Jx. Tomconom u 3. Pesepdopaom?

2. [Touemy Mozens atoMa J[>x. ToMcoHA He TIOTy4YHIIa JATBHEUIIIETO Pa3BUTHS?

3. Bo3moxHO 11 BocmipousBecTH onbIT D. Pezepdopra, ucnosab3ys B KauecTBE MUILICHH HE
30J10TO, a (hONIBbry U3 APYroro MaTepuasia (HampuMep, CBUHIIA), @ BMECTO O-4aCTHUIl — ITyYOK
3JIEKTPOHOB WJI ITPOTOHOB?

4. Yto Takoe MpUIEIbHBIN mapameTp?

5. B kakux crnyyasx yrona paccesHust 0 makcumanen? Ot gero 3to 3aBucut? 6. Kak cBsizan
MPULIETBEHBIN TapaMeTp C YIIIOM pacCestHUs?

JlabopaTopnasi paGora Ne 7.
N3yueHue cieKTpa aToMa HaTpHs.

[{enb paGOTHI:
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- U3YYUTH CIIEKTP U3IYYCHUS HATPUS U U3MEPUTH JJIMHBI BOJIH JUHUHK 1d n
2d xenroro ny6nera HaTpuUs;
- U3Y4YUTh TOHKYIO CTPYKTYPY DHEPre€TUUECKUX YPOBHEN aTOMA HATPUS; —
BBIYUCITUTH SKCIIEPUMEHTAIBHO IIOCTOSIHHYIO TOHKO# CTPYKTYpHI .. CoJiepikaHue
oT4YeTa
[ToapoOHBIit MHCHMEHHBIN OTYET, COACPIKAIINI CTPYKTYPHPOBAHHYIO CXEMY HCCIICIOBaHMS,
HeO6XOI[I/IMBIe TCOPCTUUCCKHUC CBCACHMUA, PIJ'IJHOCTpElTHBHBIﬁ Marcpuall, IMOJIYUCHHBIC
SKCHICPUMCHTAJIbHBIC JAaHHBIC, OCHOBHBIC PACYCTHBIC COOTHOMICHUSA U PACCYHHUTAHHBIC IMApaMETPhI,
HE0o0XO0IMMbIe rpaguIecKie 3aBUCUMOCTH U TaOJIUIIBI JaHHBIX. AHAIIU3 U 00BSICHEHUE TTOJTyYEHHBIX
pe3yIbTaTOB.
[TrcpMeHHBIE OTBETHI HAa KOHTPOJIBHBIC BOIIPOCHI U 3a/[aHsI, IIPUBE/ICHHBIC B OITMCAHUU PaOOTHI.
KOHTpOJIbHBIE BONIPOCHL:

1. Kakne BUBI CBA3U CYHICCTBYIOT B CJIOKHBIX aromax? B yem ux paSHI/I‘II/Ie?
2. Kakxnm 06p330M " JId 9€ro BBOAUTCA ITOHATUC TCPpMa aroma? Yrto oHO o3HauaeT?
3. Yy HCKOTOPOI'0 aTOMa 3HAYCHUC PCIYJIbTUPYIOLICTO KBAHTOBOI'O 4YHCJia S crnuHOBOTrO

MomeHTa paBHO 2. Ilpu 3ToM 3HayeHHe KBaHTOBOrO yucia L pe3yabTHpyIOIIero opoUTaaIbHOTO
MoMeHTa paBHO 3. HamucaTh Bce BO3MOKHBIEC TEPMBI.

4, Y HEKOTOpOro aToMa 3HaYeHHE PE3YJbTUPYIONIEr0 KBAHTOBOTO YMCIA S CHMHOBOIO
MoMmeHTa paBHO 2. Ilpm 3TOM 3Ha4YeHHWE KBAHTOBOTO 4yuCia L pe3yabTHpYIOMIEro opOMTaILHOTO
MOMeHTa paBHO 1. Hanucarb Bce BO3MOXKHBIE TEPMBI.

S. KakoB ¢usndecknii cMbIc «paBuil 0TO0pa»? Bo3MoKeH 1 B IPUHIIKTIE TIEPEXOJT C
aL =2?

6. ITo nanubIM puc. 29 u 40 BeruucnuTe 3HEprur0 TepMoB 3D3/2,52. PaBHBI 1M B TOYHOCTH
3HAYEHUS DHEPTUH ITUX TEPMOB?

7. Ha xakue cepum NPUHATO NEINUTH CIEKTPBl CIOXKHBIX atomoB? K kakoil cepum
NPUHAISKUT UCcileyeMas B JaHHOM paboTe uHusA?

8. Yro Takoe CHUH-OpOUTaIbHOE B3auMOoAeCTBIE?

9. 3anumuTe 3MEeKTPOHHYI0 KOH(PUIypaluio aToMa HaTpusi B OCHOBHOM COCTOSIHUM U

TE€PM OCHOBHOT'O COCTOSTHHUS aTOMA.
10.  Ilepeuuncnure cnocoObl BO30YyxkaAeHUs: aToMOB. Kakoil crioco0 Bo30yX1eHHsI CBEUSHHS
UCTIONb3YyeTCs B JaHHOM paboTte?

2.3.6. I[IpuMepHast TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)

CormacHO y4eOHOMY TUIaHY KypCOBBIE paOOTHI (IIPOEKTHI) MO JAHHOW JUCITUIUIMHE HE
MIPETYCMOTPECHBI.

2.4. [lepeyeHb y4eOHO-METOAMYECKOI0 00ecTeYeHusl AJIsl CAMOCTOATEIbHOU PadoThl
00y4aromMXCcH Mo JUCUMUILIMHE (MOTYJII0)

No Bux CPC [TepeueHp yueOHO-METOANMYECKOTO 00ECIeUeHNS JUCITUILTNHBI
un .
/o IO BBIIOJTHEHHUIO CaMOCTOSTEIEHON paboThI

24



1 [Ipopabotka  y4eOHOTOMeTOAMYECKHE YKa3aHUS II0 OpraHU3aIllid CaMOCTOSTCIIBHON
(TEOPETUYECKOTO) paboThI CTYIEHTOB.
MaTepuaa); BHIIOJHEHUE
WHIUBUTYaJIbHBIX
3aaHwuii; pedepar;
IIOATOTOBKA K TEKYILEH U
IIPOMEKYTOUYHON
aTTecTanuu
2 [logroToBka K mnpakTU-MeToauyecKkue yKa3aHWs 10 OpraHu3aluh CaMOCTOSTEIbHOU
YECKUM 3aHSATHIM paboOThI CTYICHTOB.
3 [TogroroBka Kk BbINOJI-MeToguyecknue yKazaHud [0 OPraHU3alMu CaMOCTOSITEIbHOM
HCHUIO J'Ia60paTOpHBIX pa- pa60TH CTy,I[eHTOB.
00T
. [lepeuenp yueOHO-METOIMUECKOTO 00eCeUeHUS
B HanmeHnoBanwue pasniena (TeMbI) JUCIUIUIMHBI TIO BBITIOJIHEHUIO
T CaMOCTOSTEIIbHON PabOThI
1 BBenenue B aTOMHYI0 (QU3UKY 1. Capenve  U.B. Kypc buzukn
2 [Inanerapnas Mozens aToma [DnexkTpoHHBI pecypc]: yuebnoe nocodue: B 3 T. T. 3:
3 BopoBsckas Monens atoma Bogopona|KsanTosas om tuka. AtomHas (¢usmka. dusuka
KOpHyCKyﬂ;{pHO-BOJ‘[HOBOf/i TBEPAOTO TCHA. duszuka aTOMHOTI'O anapa u
4
IyaJn3M anemenTapHbIx yactull / CaBenbes WM. B. — CII6.: Jlanbp,
5 OCHOBBI KBAaHTOBOM TEOPHU 2018. - 308 c. - Pexum  gocryna:
6 Vpasuenue [lIpeaunrepa https://e.lanbook.com/book/98247#authors
7 KBanToBas Teopust aromMa Bojgopoaa 2. AToMHast uzmka: y4eOHO-
8 KBaHTOBaHME aTOMORB Meroanueckoe mocoodue / [A.Il. bapkos, B.C. dopo,
o MaruuTHBIE CBOIICTBA ATOMORB B.E. JIvicenko u ap.]; M-Bo oOpa3oBanus u Hayku Poc.
10 PEHTTCHOBCKOE M3ITyUCHHE Oenepannn, Kybanckuit roc. yH-T. — KpacHomap:
11 ONTHYECKHE KBAHTOBEIE [KyGanckwuit rocynapcTBeHHbIH yHUBEpCHUTET], 2016.

TEHEPATOPHI

3. DneKTpoHHBI Kypc «®Pusmka aromar
(Bkmroyaet B ceOsi: 1) RIEKTPOHHBIN KypC JIEKIHii; 2)
KOHTPOJIBbHBIE BOIIPOCHI MO pa3zesiaM y4eOHOro Kypca;
3) mpakTHuecKHue 3aJaHus IO paslenaM ydeOHOTro
Kypca; 4) TecTsl 1O pa3zeniaM y4eOHOTO Kypca); peKuM

JOCTyTa:
http://moodle.kubsu.ru/
4. HUpono W.E. KganrtoBas ¢u3suka.

OcHOBHBIE 3aKOHBI: yueOHOE mocobue [DIEeKTPOHHBIHI
pecypce]: y4ueb. mocobue — DnaeKTpoH. maH. — MockBa:
W3narensctBO «JlabopaTopust 3Hanwmiin, 2017. — 261 c.
— Pexxum gocryna:
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https://e.lanbook.com/book/94103

5. UponoB W.E. 3amaum mo oOmeii Qusnke
[DnexkTpoHHBIH pecypc]: yueOHoe mocodue it By30B /
Wponos, N.E. — 11-e uzn. — M.: JlaGoparopusi 3HaHHH,
2017. — 434 c. — Pexxum gocrymna:

https://e.lanbook.com/book/94101

6. Capennbee M.B. Kypc o6meit dusuku
[DnexkTpoHHbI pecypc]: yueOHoe mocobue: B 5 T. T. 5:
KBanToBass omntmka. AtomHas ¢usuka. Duszuka
TBepaoro Ttena. @du3uMka  aroMHOro  sApa W
hiiemenTapubix yactuil / .B. CaBenben. — CII6.: Jlans,
2011. — 384 c. — Pexxum pocryma:

https://e.lanbook.com/reader/book/708/#authors

7. bynxep 1. AToMHas buznka
[DnexTpoHHBIH pecypc]: yueb. mocobue / 1. byakep, /.
Kumb6enn, JI. JleMumib. — OnekTpoH. naH. — Mocksa:
duzmarnut, 2010. — 396 ¢. — Pexxum nocrymna:

https://e.lanbook.com/book/48253

8. Cusyxun JI.B. O0mwmii kypc ¢puzuku. T.

S: AtomHas W sgepHas ¢usuka. — M.: Oumariur,
2006.

9. Tpodumona T.U. Kypc duszuku: yaedHOE
rnocobue JUISL WH)KCHEPHO-TEXHHUYECKUX
crieranbHocTe By3oB. — M.: Akagemusi, 2010 (18-e
u3., ctep.). — M.: Akagemus, 2014 (20-e uzn., crep.).

10. Tpodumosa T.M. OcHOBBI (HHU3UKH.
ATOM, aTOMHOE€ SJIpO U DJIEMEHTApPHBIC YaCTHUIIBI:
yuebHoe mocodue. — M.: KHOPVYC, 2011.

11.  IInonsckuii 2.B. Atomuas ¢usuka. Tom
1. BBegeHue B aTOMHYI0 (QU3UKY [DIEeKTPOHHBIN
pecypc]: yaed. — DnektpoH. aaH. — Cankr-IleTepOypr:
JIaHb,

2010. — 560 c. — Pexxum jgocryma:
https://e.lanbook.com/book/442

12. lnmonbckuit 3.B. Atomuas ¢usuka. Towm 2.
OCHOBbl ~ KBAHTOBOMI ~ MEXaHUKM M  CTPOECHHUE
HIIEKTPOHHON 000JIOUKH aToMa [ JIEKTPOHHBINA pecypc]:
yaeb. — DnektpoH. mgaH. — Cankt-IletepOypr: Jlans,
2010. - 448 c. - Pexum JIOCTYyTIA:
https://e.lanbook.com/book/443

Y4eOHO-METOANYECKUE MaTePUATTBI JJISI CAMOCTOSITEIIBHOM PabOThI 0O0YJArOIITUXCS U3 YUCIIA
WHBAJIHJIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTAMH 370poBbs (OB3) mpenocTasisitoTcs B popmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCHPUATUS WH(OPMALIUU:

Jl1st AL ¢ HapyIeHUsAMU 3pEHUS:

— B Ie4aTHOM (hopMe yBEIMYEHHBIM HIPUPTOM, — B POPME AJIEKTPOHHOTO JOKYMEHTA.
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JLyist TUIT ¢ HapYIICHUSIME CITyXa:

— B miedaTHo opme,

— B hopMe IIEKTPOHHOTO JOKYMEHTA.

J1J1st U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIe4aTHOM opme,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenogaBanus IUCUUILIMHBI UCIIOJB3YIOTCS CIEAYIOUIUE METO/IBI:
— JIEKIIH;
— MIPOBEJICHUE MPAKTUYECKUX 3aHITHH;
— JIOMalTHUE 33/1aHUS;
— OIpoc;
— MHUBUAYaJIbHbIE IPAKTUYECKUE 3aJaHMUS;
— KOHTPOJIbHBIE PabOThI;
— TECTUPOBAHUE;
— myOaryHas 3aimTa 1ab0paTopHbIX padoT;
— KOHCYJIbTAIIUU NIPENO/IaBaTEINEeH;
— camocCTosITeNbHasl paboTa CTYJEeHTOB (M3y4YeHHE TEOPETUUECKOTO MaTepuaa,

MOJTrOTOBKA K JIJAOOPATOPHBIM 3aHATHSAM, BHIIIOJHEHNE IOMAITHUX pab0T U WHAUBHyalbHbIX

TUIIOBBIX PAacy€TOB, IOJArOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3aMEHY).

J51g mpoBeieHUsI BCEX JIEKIIMOHHBIX M IPAKTUUECKUX (CEMUHAPCKUX ) 3aHATUN MCTIONb3YIOTCS
MyJbTUMEAUMHBIE CpPEJCTBA BOCIPOMU3BEACHMS AKTHUBHOIO  COAEPKUMOIO, IMO3BOJISIFOIIETO
CJIyIIATENI0 BOCIPUHUMATH OCOOCHHOCTH H3Yy4aeMOro MaTrepuaia, 3ayacTyl0 Urparoliue
peLIaloIly0 pojib B NMOHUMAaHMM M BOCHPUATHH, a Takke (HOPMUPOBAHUU NPOQECCHOHATBHBIX
KOMIETEHIIMH. IHTepaKkTHBHbIE ayIUTOPHBIE 3aHATHS C UCIIOJIB30BAHUEM MYJIBbTUMEIUWHBIX CUCTEM
MO3BOJIAIOT aKTUBHO M 3()()EKTUBHO BOBJIEKATh YYalMXCsl B y4€OHBIH MPOLECC U OCYIIECTBISATH
o0OpaTHy!0 cBsi3b. [IoMUMO 3TOr0, CTAaHOBUTCSI BO3MOKHBIM 3((HEKTUBHOE 00CYKIEHNE CIOKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB U MPO0OJIEM.

[IpoBenenne  Bcex  3aHATUH  J1a0OpaTOPHOrO  MPAKTHKyMa  MPEAyCMOTPEHO B
CHelMaIu3upOBaHHON yueOHOH «JlabopaTopuu aTOMHOM M siiepHOM (QHU3MKN», CHAOKEHHOW BCeM
HEOOXOUMBIM 000pYJOBaHHUEM, KOMITBIOTEPAMH M 3KCIIEPHUMEHTAJIbHBIMU yCTAaHOBKAMHU ISt
3¢ (HEeKTUBHOTO BBIMOIHEHHSI COOTBETCTBYIOIINX JIa0OPATOPHBIX padoT.

ITo utoram BBINOJHEHUS KaXI0W J1a00paTOPHON PabOTHI CTYIEHT COCTABISAET MOAPOOHBIN
MACbMEHHBIA OTYET, ONHpasCh Ha KOTOPBIM JOMKEH B Oecele ¢  MpemnojaaBaTelieM
MIPOJIEMOHCTPUPOBATH 3HAHUE TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO MaTepHalia, OTHOCSIIEToCs K
pabote. IlpoBepka 3HaHMI CTyJE€HTa OCHOBaHa HA KOHTPOJIBHBIX BONPOCAX, NPUBEICHHBIX B
ONMUCaHUM pabOTHl M JOMOJIHUTENBHBIX BONPOCAX, KACAIOUIMXCS COOTBETCTBYIOLIMX pa3/esioB
OCHOBHOM NUCHUIUIMHBI «ATOMHas (usuka». [locne BHINOIHEHUS 1a00OpaTOpHON pabOThl CTYACHT
MPEIOCTABIIAET OTKOPPEKTUPOBAHHBIN B X0OJ1€ 3aI[UThl MUCbMEHHBIN OTYET O HEM.

JlonomuuTenpHas ¢hopma KOHTPoJIs 3H(PEKTUBHOCTH YCBOCHHS MaTepraja M MpruoOpeTeHUs
MPAKTUYECKUX HABBIKOB 3aKJIIOYAeTCS B OTKPBHITOM HMHTEPAKTHUBHOW 3alIUTe pabOThl HAa YCTHOM
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BBICTYIUICHUU TIEpell ayIuTOpuel COKYPCHHKOB. B 3TOM ciiydae 3amuTa MPOXOAUT B PEKUME
KPaTKOTO JIOKJIa1a Ha KOH(PEPEHIINH.

[lo w3yyaemMoil JUCHUIUIMHE CTYJEHTAM MPEJOCTABISIETCS BO3MOXKHOCTH  OTKPBITO
M0JIb30BaThCA (B TOM YMCIIE KOMUPOBATh HA JTUYHBIE HOCUTENH MH(POPMAIMU) MOArOTOBICHHBIMU
BEJYLINM JIaHHYIO JUCHUIUIMHY IIPEroaaBaTeseM MaTepruaiaMy B BUJIE 3JIEKTPOHHOI0 KOMILIEKca
CONPOBOKAEHHUSI, BKIIIOYAIOIIETO B ce0s:

— ANEKTPOHHBIE KOHCTIEKTHI JIEKIIHIA;

— AJIEKTPOHHBIE TUIaHbI MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHSTHIA;

— ANEKTPOHHBIE BAPHAHTHI y4EOHO-METOUYECKOTUX MOCOOUM JIsl BBIOJIHEHUS
71a00paTOPHBIX 3a/laHUM;

— CIHUCKHU KOHTPOJIbHBIX BOMPOCOB K KaXKJI0M TeMe N3y4aeMoro Kypca;

— Pa3HoO0Pa3HYI0 TOMOJHUTENBHYIO JINTEPATYPY, OTHOCSIIYIOCS K U3ydaeMou
JTUCITUTLINHE

B 9JICKTPOHHOM BHJE (B Pa3lIMYHBIX TEKCTOBBIX (popmarax u rpaduueckux opmarax, a Takxke B
dopmarax *.pdf, *.djvu.

ConpoBokJIeHHE CaMOCTOSITEIbHON PabOThl CTYIEHTOB TAK)K€ OPraHU30BaHO B CIEAYIOUINX
dbopmax:

— YCBOEHUE, JIOMOJIHCHUE W BHUKAHUE B pa3OMpaeMble pas3ieibl TUCHUTLTAHBI
MIPU TTOMOIIY 3HAHUHN MOJTYyYaeMbIX IO CPEJICTBAM U3YUYCHHUSI PEKOMEHIYEMOU JIUTepaTyphl U
OCYIIECTBIISIEMOE ITyTEM HAIHUCaHUs pedepaTUBHBIX padoT;

— KOHCYJIbTAIIUU, OPTaHU30BAHHBIC VISl Pa3bsICHEHUSI TIPOOJIEMHBIX MOMEHTOB
OpU CaMOCTOSITEIbHOM H3YyYEHHH TEeX WM HWHBIX AacleKTOB pa3/eNioB yCBaMBaeMOM
uHpopManuu B aucuuiinHe. OCHOBHBIE 00pa3oBaTENbHBIE TEXHOJIOTHH, UCTIOIh3yEMbIE B
yueOHOM Ipoliecce:

— WHTEpAaKTUBHAs JIEKIUA C MYJIbTUMEIUNHHOW CHUCTEMOH C aKTHBHBIM
BOBJICUEHUEM CTYAECHTOB B yueOHBIN IIpoLecC U 0OpaTHON CBA3BIO;

— JIEKIUU C TPOOIEMHBIM U3TI0KEHUEM;

— 00CYyKIEHHE CII0KHBIX M IMCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM U pa3pelieHue
npo0Jem;

— KOMITHIOTEPHBIE 3aHSTHS B PEXKHMaxX B3aUMOJCUCTBHUS «IIpErojiaBaTelib —
CTYJICHT», «CTYACHT — MPENOAaBaTeNb», «CTYAEHT — CTYIACHTY;

— TEXHOJIOTHM  CMEIIAHHOTO OOyYeHHs: [UCTAHIIMOHHBIC 3aJaHus |
yIpaKHEHHSI, COCTABJICHHE IIIOCCAPHEB TEPMHUHOB U OTIPEICTICHUM, TpyoBbie MeTo 16l Wiki,
WHTEPHET-TECTUPOBAHNUE U aHKETUPOBAHUE.

HNHTepakTUBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, UCTIOIh3YEMBIC B Ay TUTOPHBIX 3aHATUSIX:

— TEXHOJIOTHUS PA3BUTHS KPUTHUECKOTO MBITILICHUS;

— JIEKINH C POOJIEMHBIM U3JI0KEHHUEM;

— WCIIOIB30BaHUE CPEICTB MYJIbTUMEINA;

— M3y4YeHHUe U 3aKpeIIeHe HOBOTO MaTepuaia (MHTEepaKTUBHAS JICKIUs, padoTa
C HArJsAHBIMH TOCOOWSMH, BHUIIEO- W ayJuoMaTepualiaMd, HCIOJIb30BaHUE BOIPOCOB,
CokpaTnyeckuit qua-

JIor);

— 00CYX/IEHHE CIIOKHBIX W JUCKYCCHOHHBIX BOMPOCOB W Tpodiem («3aiimu
MO3ULIMI0 (IIKaJla MHEHHU)», MPOEKTUBHbIE TEeXHUKH, «OAMH — BIIBOEM — BCE BMECTE»,
«CMeHM Mo3UInoY, «J{UCKyccHs B CTHIIE TENIEBU3HOHHOTO TOK-IIIOY», 1€0aThl, CAMIIO3HYM);
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- paspermienue npobnem («lepeBo perienuity, «Mo3roBoil mrypm», «AHAIN3
Ka3yCOB»); — TBOPUECKUE 3a/laHUs;

- paboTa B MaJbIX TPyINIax;

- WCII0JIb30BaHUE CPEACTB MYyJIbTUMEIUA (KOMITbIOTEPHBIE KJIACCHI);

— TEXHOJIOIMSI KOMIIBIOTEPHOTO MOJEIMPOBAHUS YHCIEHHBIX pacdyeToB B
uHxeHepHo-MaTtemaTnueckoil cucreMe MATHCAD (unum  cucreMe  KOMIBIOTEPHOMR
marematuku MATLAB).

HJ’I?I JUI C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3J0pPOBbA IHNPEAYCMOTPCHA OpraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHEM 3JICKTpOHHOI>i IIOYTHI.

4, OueHoYHbIe CPeACTBA J1JIsl TEKYLIEr0 KOHTPOJISA YCIIeBA€MOCTH U
NMPOMEKYTOYHOM aTTeCTAlUN

4.1. @DoHJ 01IEHOYHBIX CPEaACTB AJisl MPOBEACHUA TEKYIIECI0 KOHTPOJIsA

@DOH/ OLIEHOYHBIX CPEJICTB AJIs MPOBEACHUS TEKYIIEr0 KOHTPOIIS COJIEPIKHUT:

— KOHTPOJIbHBIE BOIIPOCHI 10 Y4eOHOI mporpamme;

— MIpaKTUYECKHE 3aJaHus IO Y4eOHOU Iporpamme;

— TECTOBBIC 33JIaHUS IO YIeOHOM IporpaMmMe; — TeMbI pedepaToB 1o y4eOHOH mporpamme;
— KOHTPOJIbHBIE Pa0OTHI 110 y4eOHOU MporpaMme.

KounTtpoJibHble BOonpockl 0 yueOHOM nmporpamMmme

B mpomecce mOATOTOBKM M OTBETaM Ha KOHTPOJIbHBIE BOMPOCH (HOPMUPYIOTCS H
ornenuBawTcs Bce TpeOyembie @I'OC BO u OOIl gns nmampaBnenus 11.03.01 Paamorexnuka
(mpoduiib: PanmnorexHuueckue cpencTBa rnepenadym, npuemMa 1 00paboTKH CUTHAJIOB) KOMIIETEHIIUU:
OIIK-1, OIIK-

2.

Hwxke npuBonmarcs mnpumepbl KOHTPOJIBHBIX BOMPOCOB Il 3-X pa3fesioB padodeit
MIPOTrpaMMBI.

[TonHBI KOMIUIEKT KOHTPOJBHBIX BOIMPOCOB IS BCEX pa3AeiioB paboueil mporpammbl
npuBoutcs B ®OC nuctummaet b1.5.06.05 «AToMHas dusmkay.

2. [Inanerapuas moaeab aroma Pesepdopaa—bopa.

1. KaxoB ¢usudeckuii cMpIci yricen M u N B 00o0meHHon popmyne baasmepa?

2. KakoBbl I7TMHBI BOJH CaMbIX KOPOTKOBOJHOBOW M JUIMHHOBOJHOBOW JIMHUMN
cepuu [lamena?

3. KaxkoBa qyiHa BoJIHBI, COOTBETCTBYIOIIAs Ipanuile cepuu baibmepa?

4, KakoBa wyactora ronoBHol nuHun cepuu Jlaitmana?

5. ATOMBI BOJIOPO/Ia HAXOATCS B COCTOSTHUM C N = 5. CKOJBKO JIMHUHN COACPIKUT
€ro CHEKTp HU3JIydeHus?

6. B 4yem cocTouT CyTh KOMOMHALIMOHHOTO MpUHLMIA PuTia?

7. Hcnonb3ys KOMOMHAIIMOHHBIA MPUHLIUII, TOKAKUTE HA OJHOM M3 MPUMEPOB,

KAaK MOKHO ITOJIyYUTh 4aCTOTY JUUIsl BTOPOU JUIMHHOBOJIHOBOM JINHUK cepuu [lamena.
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8. KakoBsI paznnuus Mexy Moenbto atoMa Pesepdopaa u Teopueit bopa?

9. [Touemy mopmenbs aroma Pesepdopra HecoBMecTUMa C TPEICTABICHUSIMH
KJIACCUYECKOH (PU3UKu?

10. Pazwsicaure cmbicn moctynatoB bopa. Kak ¢ uxX momompio OOBSICHUTH
JUHEWYaThIA CIIEKTP aToMa Bojopoaa?

11.  Ucxoms u3 teopuu bopa, omnpenenute CKOpOCTh JABUKEHHUS JJIEKTpOHA Ha
[IPOU3BOJILHOM SHEPTrEeTHUECKOM YPOBHE.

12. OmnpegenuTe MakCUMAIIbHYIO JUIMHY BOJHBI CBETA, NMPH KOTOPOH BO3MOXKHA
MOHM3AIIMS aTOMa BOJI0PO/1a, HAXOASIIErocsi B OCHOBHOM COCTOSIHUU.

13.  Kakywo snepruto (B 3B) nmomkeH uMerh (OTOH, YTOOBI IEPEBECTH aTOM
BOJIOPOJIa U3 OCHOBHOT'O COCTOSIHUS B COCTOsIHUE ¢ N = 57

14, CpaBHHuTE NIEPBLI OOPOBCKMI paguyc Ajs aToMa Bogopoaa u s He™,

15. B ueM 3akiirouaroTcs MpOTUBOPEUHS M HEOCTATKU Teopuu atoma bopa?

16. B uem cymnoctbs onbiToB ®@panka u I'epua?

17.  Kakue oCHOBHBIE BBIBOJBI MOXKHO C/I€JaTh HA OCHOBAaHUHU OMBITOB DpaHKa U
I'epma?

18.  Ilpu kakoMm yCKOpSIOIIEM IMOTeHIHale OyAeT HaOMIoAaThCs Pe3Koe MajeHue

AHOAHOI'O TOKa B OIIbITax chaHKa n Fepua, cClIn TPY6Ky 3aIllOJIHUTh aTOMAapPHbIM BO,Z[OpOI[OM?
19. O6’b${CHI/IT€, Ha KaKHUX Yy4YaCTKax BOHBTaMHCpHOﬁ XapaKTCPUCTUKH HMCIOT
MECTO YIIPYIU€ U Ha KaKHUX — HCYIIPYTI'UC CTOJIKHOBCHUSA 3JICKTPOHOB C aTOMAMH.

5. YpaBHenus Lllpeaunrepa u KBAaHTOBAasi TEOPUSA aTOMa BOJA0OPOAA.

B yewm 3akmrogaercs cTaTUCTHUECKAs MHTEPIIPETALUS BOJTHOBON (pyHKIMH?
Jns kakux yactul cupaBeyiuBo ypaBHeHue Llpeaunrepa?

[Touemy ypaBuenue lpeaunrepa chopmyaupoBaHO Kak BOJIHOBOE ypaBHEHUE?

A

3anummTe BpEMEHHOE U CTannoHapHoe ypaBHeHus Llpenuarepa u mpoaHatu3upynTe
uX.

5. Cosepmmre niepexon oT BpeMeHHOro ypaBHeHus lpeaunarepa k cralfmoHapHOMY.

6. 3amummTe OJHOMEPHOE BpPEMEHHOE W cranuoHapHoe ypaBHeHUs lllpeamnrepa u
MpOaHATU3UPYITE UX.

7. 3anuiiuTe BpeMEHHOE U cTanuoHapHoe ypaBHeHus lllpenuHrepa B omnepaTtopHOi
(dbopMe U MpoaHaTU3UPYNUTE UX.

8. Kakoif BbIBOI MOXHO C/enaTh, CPaBHHUB cTaimoHapHoe ypaBHeHue lllpeauwnrepa c
ypaBHEHHUEM /JIsi COOCTBEHHBIX 3HAYCHHI U COOCTBEHHBIX (DYHKITHIA?

9. UYro MoXxHO cKa3aTh 00 oneparopHoit hopme ypaBHeHus llpenunrepa?

10. Kakas yacTuIia siBisieTcsi CBOOOIHON?

11. TTokaxwuTe, 4TO YHEPTETUUECKHUIA CIIEKTP CBOOOIHO JBIKYILIEHCS YaCTHUIIBI SBISETCS
HEMPEPHIBHBIM.

12. Halinute coOCTBEHHBIE 3HAUEHUS YDHEPTHH YaCTHIIBI B OJHOMEPHOU «IIOTEHIIUAILHOM
SIME» ¢ OECKOHEYHO BBICOKUMHU «CTEHKAMM).

13. KakoBa HaWMeHbIIas DHEPIHsi YaCTHUIbl B «IOTEHIUATHHON sME» ¢ OECKOHEUHO
BBICOKHMH «CTEHKaMM»?

14. O0bsicHuTe, MOYEMYy HAMHH3IIEE COCTOSHHUE OCIILISATOpAa HE MOXKET 00lajaTh
HyJIeBOM SHeprueit. 15. Kakumu cBoiicTBaMU MUKpPOYACTHI] O0YCIIOBJIEH TYHHEIbHBIN 2 (HEeKT?
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6. MHOr03/1eKTPOHHBIE ATOMBI.

1. 3anumuTte craudoHapHoe ypaBHenue Illpeaunrepa s BoIOpOAONOI0OHOI
cuctembl. [IpuBenuTe npumepsl BOJOPOI0NOI00HBIX CUCTEM.

2. [Touemy Haunbonee moaXoAsIIEH KOOPIAUHATHON CUCTEMOM ISl PACCMOTPEHHUS aToMa
BojIopoa siBisiercs chepudeckas? [Ipoananusupyiite (ka4eCTBEHHO) X0 PEIICHUS CTAIMOHAPHOTO
ypaBuenus lllpeaunrepa ans atoma Bopopona B cepuueckux KoopauHaTax. Kakue BBIBOJBI
CIIEIYIOT U3 €T0 pelieHus?

3. 3anumuTe COOCTBEHHBIC 3HAYEHUS OSHEPTUM DJIEKTPOHA B aroMe BOAOPO/A,
ompezenseMble pemieHueM ypaBHeHus lllpenunrepa, u mpoaHanusupyiite ux. B uem otinume u
CXOJICTBO C pe3yjibTaTamu Teopuu bopa?

4. Kakue BenuyuHbBI 1Ji JIEKTPOHA B aTOME OINpEAENICHbl, €CIM U3BECTHBI KBAHTOBBIC
gucia N, | u m? 5. [loueMy KBaHTOBass MEXaHHKa HE UCIOJIB3YET MPEACTABICHUE 00 IEKTPOHHBIX
opourtax? Yto XxapakTepu3ytoT KBaHTOBbIC uncia N, | u mi?

6. Kakne BenMuyMHBI, XapaKTEpPHU3YIOUINE SJIEKTPOH B aTOME BOJOPOJA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIOLINE (POPMYIIBL.

7. [pencTaBbTe CUMBOJIMYECKYIO 3aMUCh 3JIEKTPOHOB B cocTosiHusx ¢: 1) n=3,1=0, 1,
2;2)n=4,1=2;3)n=2,1=1.

8. KakoB (¢usnyeckuii cMBICT pacrpeneieHus IUIOTHOCTH 3apsga B AIIEKTPOHHOM
oOnake?

9. Chopmynupyiite mpaBuiaa oréopa i OpOMTAIEHOTO M MAarHUTHOTO KBaHTOBBIX
yucen. Beerga nu oHu BIMOHSIOTCA? Kak MOXKET H3MEHATHCS INIABHOE KBAHTOBOE YUCIIO?

10. Kakue mepexoasl cooTBeTcTBYIOT cepun [lamena? Vcnonb3yiTe CHMBOJIMYECKYIO
3aMUCh COCTOSHUM.

11.  KakoB KBaHTOBO-MEXaHHWYECKUI CMBICI IIEPBOr0 OOPOBCKOTO paanyca?

12. B yem oTiuuue BBIBOJOB KBAaHTOBOW MeXaHHKH U Teopuu bopa ans 1S-cocTosHus

9JICKTPOHA B aTOMC Boz[opoz[a?
13. 3J'ICI(TpOH B aTOMC BOJOpOJa HAXOAUTCA B Is-cocTostHUN. OHpeI[eJ'II/ITC HanOoJee
BEPOATHOC PACCTOAHUC IJICKTPOHA OT AApa.

HpaKTuquKue 3aJlaHuA MO y‘leﬁHOﬁ nporpamMmme

B mporecce MOArOTOBKM M BBHINOJIHEHUS TNPAKTUUECKUX 3aJaHUi (OpMHUpYIOTCS U
onenuBawTcs Bce TpeOyembie @I'OC BO u OOIl s nmampaBnenus 11.03.01 Paamorexnuka
(mpoduiib: PanuorexHuueckue cpecTBa nepeaadn, npuemMa 1 00padoTKHU CUTHAJIOB) KOMITETEHIUH:
OIIK-1, OIIK-

2.

Hwxe mpuBOIATCS IpUMEPHI MPAKTHYECKUX 3aITaHUM I 2-X pa3/iesIoB paboyeit mporpaMMEI.

[TonHBI KOMIUIEKT MPAaKTHYECKUX 3aJaHWN JJIsi BCEX pa3iesioB pabodel MporpaMMbl
npusoutcs B ®OC nucuummunsl b1.5.06.05 «AToMHas dusukay.

2. IInanerapuas moaean aroma Pesepdopaa—bopa.

1. Haiitu myist Bomopo10mo1o0HOTr0 MoHa paguyc N-it O0POBCKON OpOUTHI M CKOPOCTh
AJIEKTPOHA Ha HEl. BBIUMCINTG 3TH BEIMUYUHBI Ul TIEpBOi OOPOBCKOM OpOUTHI aTOMa BOJIOpOJa U
nona He".
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2. Haiitu nnst Bomopoaonono6Horo nona paanyc N-it 60poBCKOi OpOUTHI U CKOPOCTh
AJIEKTPOHA HA HEH. BBIUMCINUTE 3TH BETMUYUHBI IS BTOPOH OOpOBCKOW OpOMTHI aToMa BOJOpOJA U

HOHA
Li*.

3. OmnpenenuTs Ui aToMa BoJ0poa M noHa He™: sHepruro cBsi3u 2JIeKTpoHa B OCHOBHOM
COCTOSTHUU W MOTCHIIMAT HOHU3AIINH.

4, OmnpenenuTs a1 aroMa Bogopoaa U nona He™: mepBulil moTeHIman Bo30YKIECHHU U
JUIMHY BOJIHBI TOJIOBHOM JTMHUU cepud JlaiimaHa.

o. OmnpenenuTs A1 aToMa BOAOPOa M MoHa Li™™: sHepruro noHu3anuu.

6. Omnpenenuth Ui aromMa Bojaopoga W umoHa He™: ckopocTh 2JI€KTpoHA Ha BTOPOM
OOpoBCKOIi opouTe.

7. OmnpenenuTs 118 aToMa BoAopoa u nona He™: KUHETHMYECKYIO SHEPTUIO DIIEKTPOHA B
OCHOBHOM COCTOSIHHH.

8. Jlnst atomMa Boiopoia ¥ MoHa Li™ onpenenuTs: KHHETHYECKYIO SHEPTUIO DJIEKTPOHA B
OCHOBHOM COCTOSIHHH.

9. Haiitu sHEpruo nonusauuu ajis nonos He™ u Li™.

10.  Omnpezmenuts paauyc NepBoii GOPOBCKON OpOUTHI uist noHa Li*™.

6. MHOr03/1eKTPOHHBIE ATOMBI.
1. HaliTh BO3MOXHBIC 3HAYCHHs ITOJHBIX MEXaHMYECKHMX MOMEHTOB 3JIECKTPOHHBIX
060J104€eK aTOMOB B cocTostHusX ‘P u °D.

2. Jlomucars HeJOCTAIONINE KOMIIOHEHTH MYJIbTHILIETOB 2P3i2, D1, *Fsi2, °P2,°Da, *P1s.

3. Bo3MokHBI 11 ciIeayronue coctosuus: 2S1, 3So, 3Po, 3S1/2, 2S12, *Do, 2D1/2?

4. Kakue 13 cleyIolux ONTHIECKHX MepexoI0B paspemeHsr: 2S1/2 — 2Darz, 2Pa2 — 2Dare,
1S0—3P1,?

S, OnuH U3 2JEKTPOHOB aToMa Ielids UMEET IJIaBHOE KBAHTOBOE 4Hcio 1 apyroi 2.

3anucaTh BO3MOXKHBIE 3JIEKTPOHHbIE KOH(UIypallMM U CHEKTPOCKOMUYECKHEe O0O03HauYeHUs
COOTBETCTBYIOIIUX COCTOSTHUM.

6. Kaxkne coctostaus Bo3aMoxHb1 y P, D n F TepMoB, orpaHi4eHHbIE BETMYMHON CIIMHA S
ot 0 1o 5/2? 3anucath BO3MOXHBIE CIEKTPOCKOMUYECKHE 0003HAUCHUS COCTOSTHHIMA.

7. Bo BHemHell o00omouke aTroMa HAXOJATCS TPU DJIEKTPOHA C OPOUTAIBHBIMHU
KBaHTOBBIMM unciamu 1, 2, 3. Onpeaenutb BO3MOXKHbIE COCTOSIHHUS aTOMA.

8. HaiiTu BO3MOXHBIE COCTOSIHHSI aToOMa yIJepoja, SJEKTPOHHAs KOH(HUTyparus
KOTOPOTO
1s2 2s? 2p 3d.

9. Haittu ¢ momompro mpaBwia XyHAAa MOJHBIA MEXAaHUYECKMHM MOMEHT aToma B

OCHOBHOM COCTOSIHHH, €CIT €T0 HEe3aIlOJHEHHAsk I0000JI0YKa COEPIKUT CeMb (-3JIeKTPOHOB.
TecroBble 3a1aHus1 10 Y4eOHOM MporpamMme

B nporiecce moAroTOBKM M BBINOJHEHHS TECTOBBIX 3a7aHUN (POPMHUPYIOTCS U OLICHUBAIOTCS
Bce Tpedyemple ®PI'OC BO u OOIl ans nampasnenus 11.03.01 Pagmorexnuka (mpoduuib:

PamnoTexaudeckue cpeacTBa mepenadu, npueMa u oopadoTku curranoB) kommeteHimu: OITK-1,
OIIK-2.

32



TecToBble 3ajaHNs COCTOUT U3 PsAa TEOPETHUECKUX BOIIPOCOB IO TEMATUYECKHM pazjesiaM
paboueii mporpaMMbl Y4eOHOH TUCIIUTUTHHEIL.

Cucrema O1I€HOK BBITIOJIHEHUSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJIMYECTBO MPAaBUIbHBIX 0TBETOB OT 85% 10 100%;

— «XOpOILI0» — KOJIMYECTBO IIPABUIIBHBIX 0TBETOB 0T 70% 10 84%);

— «YAOBJIETBOPUTENBHO» — KOJIMYECTBO MTPaBUIIbHBIX OTBETOB OT 55% 110 69%.

Huxe npuBoauTcs npuMepbl KOHTPOJIBHOTO TECTUPOBAHUS B BHJIE IBYX BApPUAHTOB TECTOBBIX
3alaHui K pazaeny 2 y4eOHOM TUCIUTUINHEI.

[TomHBIN KOMIUIEKT TECTOBBIX 3a/IlaHHUM JJIs1 BCEX pa3zesioB padoyeil mporpaMmbl IPHUBOIUTCS
B ®OC mucuurmmnsl b1.5.06.05 «AToMHas Gpusukay.

2. [lnanerapuas moaeab atoma Pesepdopna—bopa

Bapuanr 2

1. Ecmu B onbiTe Pesepdopaa mo paccessauro O-uactuir Ha 30510T0M (hosbre O-gacTuiist
3aMEHHTb Ha MPOTOHBI, TO JOJIS PACCETHHBIX YaCTHUI]

2. DNEKTPUUECKUi TOK B ra3ax 00yCIIOBJICH HAIIPaBIEHHBIM JABHKEHUEM 3apsI/IoB.

3. [lpu osyekTponm3e TMPOIMYCKAIT OJWHAKOBBIA TOK JUIS OJHOBAJICHTHBIX U
JIBYXBAJICHTHBIX aTOMOB MeTaJJIOB. [Ipy 3TOM Ha 3JIeKTpOIe 3a OJTHO M TO YK€ BPeMsi MOJICH BEIlleCTBa
OJIHOBAJICHTHBIX aTOMOB BBIJICIIUTHCS B (cxonbKo) paz(a) (6oBIIIC MITM MEHBIIIE).

4, B wmomenn Tomcona aroM BOJOpOAa TPEACTaBISICT COOOM TOJOXKHUTEIHHO
3apsDKEHHBIN T1ap, B IICHTPE KOTOPOTO HAXOAUTCS

5. B omeitax Pesepdopaa uucio paccesHubix [-9acThIl 0Ka3aaoch 3HAYUTEITBHO ,

YCM YHCJIO MaJaromnuX U UMEIIUCh CIIydYan PAaCCCAHUA Ha YIJIbI o> 900

6. N3 onbrToB Pesepdopaa crneayer, 4To B IIEeHTPE aTOMa HAXOAUTCS (kaKo¥ 3HaK)
3apsKEHHOE S7IPO, Pa3Mephbl KOTOPOTO 3HAYUTEITHHO (OobIIIe UM MEHBIIIE) pa3MEPOB aToMa,
BOKPYT' KOTOPOTO JIBUXKETCS gactuna. [Ipu stom Pesepdopn He cMor oOBSICHUTH, MOYEMY
TaKOM aToOM

7. [Ipu BeIBOome Qopmynsl Pesepdopma ans paccesnuss [-uactury ucnonb3yercs
CTATHUCTUYECKUN TOAXOJ ¥ BBOAMUTCA TOHSTHE . IIpu sTOM paccesHue 00yCIOBIEHO

KYJIOHOBCKUM B3auMozeicTBreM [-yacTUIIBI C SJIPOM.
8. Hons paccesnnsix O-yactun B onbite Pesepdopna (3aBUCHUT WJIM HE 3aBHCHT)

OT KMHETUYECKOM sHeprun O-uacTuil, 3apsaa saep aToMoB (OJIBTY U TOJIIUHBI (OJIBTH.

9. OTHOCHTETBHOE YHCIIO PACCETHHBIX B oTbiTe Pesepdopna wactur u cos*(0/2) cpazansl
MeXy coOoi 3aBHUCHUMOCTBIO.
10. CrnexTpanbHON ceprel Ha3bIBalOT COBOKYITHOCTh CIIEKTPAJIBHBIX JIMHHUM, KOTOPBIE B

CBOCH IMOCIIeIOBATEIILHOCTH B ITKAJIC JUTMH BOJIH HUIM YacTOT M B PACHpPEICIICHUH WHTEHCUBHOCTH
00HapyXUBAIOT . [Ipu 5TOM TMHUYU HYMEPYIOTCS HAUMHAS C CaMOM (ITMHHOBOJTHOBOM,
KOPOTKOBOJIHOBOW) 1O Mepe YBEIWYECHHS] U WX WHTEHCHMBHOCTH C BO3pacTaHUEM HOMepa
(YBEIMUYMBAIOTCS, YMEHBIIIAIOTCS).

11. BonHoBoe umcno 1000 CHEKTpadbHOW JUHUM MOXHO TPEACTaBUTH Kak
KOMOWHAIIUIO IBYX
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12. B nocrynarax bopa nocrynupyercss IUCKPETHOCTh (kaKoil XapaKTEePUCTHKH)

aToMa U UCXO[S U3 3TOT0 MOKHO OOBSICHUTB IMHEWYAThIH XapaKTep (M3Imy4YeHHsI, pacCestHUsA).
13. B cnmexTpe u3iaydeHHUs BOIOpOJA B BUAMMOM 00NacTu crekTpa HalOIromaeTcs: cepus
, @ B YIbTpa(HOIeTOBOM cepusl

14.  PasHocTh BOJHOBBIX uucenl 4-ii U 2-il juHUNA B cepuu JlaliMaHa COOTBETCTBYET
BOJIHOBOMY YHCITY JVHUU CEPUH

15.  Jlnuna BoiHbI (JOTOHA, COOTBETCTBYIOIIErO 2-i 1uHUMU cepuu banbmepa y Bogopoaa

, YeM JJIMHA BOJIHBI TAKOM JIMHUU y MOHOB I'ellusl.

16.  dusuueckuil cMpica nocTossHHON [11aHKa COCTOUT B TOM, YTO OHA SIBJIETCS] KBAHTOM

17. B cootBerctBuu ¢ Teopuelr 3ommepdenbaa, €CIM dHEPTUs BOAOPOAONOA00HOTO
atoma En, TO 3J€KTpOH MOXET coBepLIaTh JBUKEHHUE TOJBKO IO opOUTaNIAM, U3 KOTOPBIX

KPYT'OBBIX U AITUNTAYECKHX.

18.  Cocrostaus, oTiuyaromuecst GopMoil TPaeKTOPUH ABMIKEHUS U MMEIOIINE TTPH ATOM
OJIMHAKOBYIO JHEPTHUIO, HA3BIBAIOT . Jns BBIPOKIEHHBIX COCTOSHUNA MOMEHT HMITYJIbCA
DIIEKTPOHA

19. B onbitax Byna no pe3oHaHcHOW (uiyopecleHIIMH aTOMOB PTYTH PE30HAHCHOE
BO30Y)XJI€HHME aTOMOB PTYTH OCYILECTBIIOCH JaMITOM, CHEeKTp H3IY4EeHUs KOTOpPOil
JIMHENYaThIi.

Bapuanr 3

1. B onbiTax Pesepdopaa mydok O-yacTuil 3aMeHmIN Ha My4OK IPOTOHOB. YTO H3MEHUIIOCH?
a) uncio O-uacTuil paccesiHHBIX B 33JaHHOM dJIEMEHTE TeliecHOro yriia d0 yBeandniocs;

0) urcno O-yacTHIl pacCestHHBIX B 33aHHOM dJieMeHTe TeaecHoro yria d0 yMeHbInIocs.

2. B onbitax Pesepdopaa mydok O-yacTui] 3aMeHUIN Ha Ty4OK HEUTPOHOB. UTO N3MEHUIIOCH?
a) uncio O-uacTuil paccessHHBIX B 3aJaHHOM dJIEMEHTE TeliecHOro yriia d0 yBeandniocs;

0) urcno O-yacTHIl pacCestHHBIX B 33aHHOM dJieMeHTe TeaecHoro yriaa d00 yMeHbInIocs.
3. B ombite Pesepdopaa mnatnHOBYIO (OIBTY 3aMEHUIIH HA 30J10TY0. UTO H3MEHHMITIOCH?

a) qucCiIo D"{aCTI/IH PaCCCAHHLIX B 3aIaHHOM 3JICMCHTE TCJIICCHOI'O YTJIa dd YBCIUYNIIOCH;

6) YHUCII0 D"laCTI/II_I PaCCCAHHLBIX B 3a/IaHHOM J3JICMCHTEC TCJIICCHOI'O yTIJIa dd YMCHBIINIIOCH.

4. Cytb onbiToB @apajes o JIEKTPOJIN3Y COCTOUT B TOM, YTO:

a) KOJIMYECTBO BEILIECTBA, BBIIEIAIONIEECS HA DIIEKTPOJIE IIPH IEKTPOJIU3E POIOPIHO-
HAaJIbHO KOJIMYECTBY 3apsi/ia, IEPEHECEHHOMY MEXAY JJIEKTPOIaMHU;

0) KOJTMYECTBO BEIIECTBA, BBIIEIAIONIEECS Ha 3JEKTPOJIE MIPH AIEKTPOIU3€E HE 3aBUCUT OT Be-
JINYMHBI IEPEHECEHHOT0 3aps/ia U CUJIBI TOKA;

B) KOJINYECTBO BELIECTBA, BBIACISAIONIEECS HA ANEKTPOAE ISl pa3IUYHbIX AIEKTPOJIUTOB IpU
OJIHOM U TOM K€ KOJINYECTBE NIEPEHECEHHOTO 3aps/1a NPOMOPIUOHAIIBHO aTOMHBIM BECAM MOHOB;

T') IEKTPUYECKUHN TOK B JIEKTPOIUTE OOYCIOBIIEH IBUKEHHEM HOHOB U OJIMH T'paMM-aTOM
JOOBIX OJJHOBAJIEHTHBIX WJIM JIFOOBIX JBYXBAJIEHTHBIX MOHOB HECET C COOOI0 BCErJa OJHO U TOXKE
KOJIMYECTBO JJIEKTPHYECTBA, paBHOE uncity Dapanes;

1) JIEKTPUYECKUH TOK B JIEKTPOJIUTE OO0YCIIOBIIEH JIBUKEHUEM HOHOB U OJJMH I'paMM-aTOM
JT0OBIX OJHOBAJICHTHBIX MOHOB BCErJa HECET ¢ COOO0I0 OJHO U TOXKE KOJIUYECTBO 3JICKTPUYECTBA,
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paBHoe yncny Dapasest, a TF0ObIX IBYXBaJICHTHBIX HOHOB HECET C COOOH BCer/ia B JiBa pa3a OO0JIbIINi
3apsiz;

€) KOJIMYECTBO BEIIECTBA, BHIJCISAIONICECS Ha AIEKTPOJIE IS PA3INYHBIX OJHOBAJICHTHBIX,
JIBYXBAJICHTHBIX M  TPEXBAJICHTHBIX HOHOB, KOTOphIe 00pa3yloTcs TMpH  PACTBOPEHHU
COOTBETCTBYIOIIIMX COJIEH NpU MPONYCKaHUM DIEKTPUYECKOTO TOKAa 3aBHUCHT OT BPEMEHH
IPOITyCKaHMS,

) 3JIEKTPOJIN3 HAOIIOIAIICS TOIBKO JJISl COJIEH IEIOYHBIX METAILIOB.

S. DNEKTPUUECKUN TOK B pa3psKEHHBIX ra3zax MpeACTaBiseT COOOM:
a) IBM)KEHUE CBOOOIHBIX 3JICKTPOHOB, SMUTHPOBAHHBIX B PE3YJIbTATE TEPMOIIEKTPOHHON
AMHUCCHH C KaTOJa;
0) IBUKCHHE NOHOB, 00Pa3yIOIIUXCS P HOHHU3AIMHA aTOMOB;
B) JIBIDKEHUE CBOOOIHBIX JIEKTPOHOB, 00pa3yIOIINXCS TPU HOHU3AIUU aTOMOB ra3a; I')
JIBUKEHHE aTOMOB;
1) IBMYKCHUE MOJICKYJI.

6. [Ipy mponyckaHUM 3JIEKTPUYECKOTO TOKAa YEpe3 pa3psuKEHHbIE Ta3bl
Ha0JII0/1aeTCsl TPEKOOOPa3HOE CBEUEHHE, KOTOPOE BBI3BAHO:
a) MIOHM3AIMEN aTOMOB;
0) ABIKEHHEM CBOOOTHBIX JICKTPOHOB;
B) JIBUKEHHUEM HOHOB;
I') peKOMOMHAIIMEH HOHOB U JIEKTPOHOB, CJIEAYIOLIEH I0CIe HOHNU3ALUU aTOMOB;
1) yJlapaMu 3JeKTPOHOB 00 aHOJ;
€) yZlapaMu HOHOB (KaTHOHOB) O KaTo/I.

7. B monenn aroma Tomcona:

a) DJIEKTPOH CUUTACTCS HETOIBHXKHBIM;

6) ITIOJIOXKUTCIIBHO 3ap${>1<eHHa;1 qaCThb aTOMaA CHUTACTCA HGHOHBH)I(HOfl, TaK KaK 3HAYUTCIIBHO
TSDKETIEE DJIEKTPOHA;

B) pa3Mep MOJIOKHUTEIBHO 3apsHXKEHHOTO «ITYIMHTa) 3HAYUTEIILHO OOJIbIIe pa3Mepa dJeK-
TPOHa;

T') SJIEKTPOHBI HAXOATCS Ha MOBEPXHOCTH MOJIOKUTENBHO 3aPSHKEHHOTO OOJIBIIOTO «ITy-
JIUHTay, TPUTATUBASACH UM;

1) SJIEKTPOHBI HAXOISATCS BHYTPH MOJIOKHUTEIHHO 3apsHKEHHOTO «ITYJUHTa» U MOTYT COBEp-
1aTh KoJeOaH!ss OTHOCUTENLHO MOJI0KEHHS PAaBHOBECHS;

€) DJIEKTPOHBI COBEPIIAIOT JBUKEHHUE BOKPYT MOJOKUTEIBHO 3apsSKEHHOM YacTH aToMa;

8. Pesynbrate! onbita Pesepdopaa:
a) OonpMHCTBO [-yacTuil mpoxoasaT uepe3 Gobry He UCTIBIThIBAas HUKAKUX OTKJIOHEHU;
0) uncio paccestHHbIX [-yacTuIl yBenMunBaeTCs C YBEITMUEHUEM YTJIa PACCEsIHHUS;
B) 0-9acTHITEI OTKJIOHSIOTCA Ha YTIHI He Gombie 90°;
T') YUCJIO paccessHHBIX [1-yacTuiy oueHs mMalo;
1) €CTh ClIy4au OTKJIOHeHus [-uacTuil Ha 180°:

€) YUCJIO paccessHHBIX [1-4acTuI] yMeHbIIaeTCs C yBEIMYCHUEM yTila pacCesiHusl.
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9. ITocne ombIToB MO paccessHuio O-yactur Pesepdhopa caenan BRIBOABL:
a) CYILECTBYET sIepHasi MOJIEITb aTOMa;
0) ombIT moaTBepaMIIa MOjieb TOMCOHA;
B) CYILECTBYET IUIAHETAPHAS MOJICIb aTOMa,;
T) B siipe CKOHIIEHTPUPOBAaHA MPAKTHYECKH BCSI Macca aToMa,;
1) pa3MepBI SIpa COIIOCTAaBUMBI C pa3MepaMH aToMa;
€) pa3Mepsl sApa 3HAYUTEIILHO MEHBIIIE Pa3MEpOB aToMa.

10.  Yro Ha3bIBaeTCs MPHUIETHHBIM PACCTOSTHHUEM?
a) pacCTOSIHUE MEX]ly TpaeKTOpueH ABMKeHUs [I-4acTuLibl 1 aCUMITOTOMN K TPAEKTOPUH;
0) paccrosiHUE OT aTOMa /10 IEPBOHAYAIILHOTO HAIlpaBiIeHUs ABUKEHUs [-uyacTuipl;

B) TOJIIIMHA PACCEUBAIOIIETO CIIOS;
') CEYCHHE PACCESIHUS,

1) pa3HUIa MeX Ay TpaekTopueit O-yacTuiipl u runepOoIMuecKor TPaeKTOPHEH.

11.  KakoB ¢usnyeckuii cMbIci 3PHEKTHBHOTO CEUCHUS PACCESTHUS?
a) B MEXaHMYECKON MOJIEJH: 3TO IJIOLAAKa (MULIEHB ), IONAB B KOTOPYIO YaCTULA UCTIBITHI-

BacT OTKJIOHCHHUC,

CTHIIC;

0) B CTAaTUCTUYECKOIN MHTEPIPETALMU: 3TO BEPOATHOCTh UCIIBITATh PACCESHUE OJTHOM Ya-

B) ATa BEJIMYMHA (PU3NUECKOTO CMBICIIA HE UMEET;

') CeYeHHeE MyuKa paccestHHbIX YyacTHIl B onbiTe Pesepdopra;

1) CeUeHHe MyyKa NaJalolIiX YacTHIL;

€) OTHOILIEHHE CEUYEHUS IyYKa pacCesHHBIX YaCTUI K MHTEHCUBHOCTH MaIAI0IINX YaCTHIL;
) OTHOILIEHHE YHCIIa PaCCEeSHHBIX YaCTUI K MHTEHCUBHOCTH Ma/IAl0IMX YaCTHIL.

12. ®opmyna Pesepdopna g paccesHuss [-dacTuil mokas3bIBaeT, 4YTO YHCIO
pacCesIHHbIX YacCTHII:
a) He 3aBUCHUT OT CKOPOCTH X JIBUKEHHUS;
0) IpONOPLUOHATIBLHO CKOPOCTH UX JBU)KEHUS;
B) 00paTHO MPOIMOPIIMOHAIBHO YETBEPTOM CTENEHH CKOPOCTHU ABMKeHHs [-vacTuir,
T') IPOMOPLUOHAIBHO TONIIUHE (OJIBIH Ha KOTOPOU MPOUCXOJUT PACCESIHUE;
1) HE 3aBUCHT OT YyIJIa PACCESIHHUS;
€) 3aBUCHT OT YIJIa PaCCEsHHUS,;
) IPONOPLIMOHATIBLHO IOPSIIKOBOMY HOMEPY JJIeMeHTa B Tabnuie MeHeneeBa;
3) IPONOPLUOHATBHO KBAIpaTy MOPSIKOBOIO HOMEpa dJIeMeHTa B Tabunie MeHnerneesa;

1) 06paTHO MPOMOPIMOHATBHO sin [I;
K) 00paTHO TPOMOpIHOHAILHO sin [;

1) IportoppoHansHo sin*(0/2).

13. Kakue u3 mpeAcTaBiICHHBIX (YHKIIMOHAIBHBIX 3aBUCHMOCTEH MPABHIIBHO OTPaKaIOT

dbopmyny Pesepdopna mist paccesaus O-gactwil.
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a) dN/N O Z2;

6) dN/N 0 Z;

g) dN/N O 0%

r) dN/N O 02

n) dN/N O cos*0;
x) dN/N O sin®[;

3) dN/N O sin*(D0/2).

KonTposbHbIe padoThl 10 y4eOHOH porpaMmme

B npouecce moAroToBKY U BHIOTHEHUS KOHTPOJIBHBIX paOb0T (OPMUPYIOTCS U OLICHUBAIOTCS
Bce TpeOyempie ®I'OC BO u OOIl gns wampaBmenust 11.03.02 «MHPOKOMMYHUKAITMOHHBIC
TEXHOJIOTUM M CUCTEMBI CBs3M» (mpoduib: PammorexHuyeckue cpeicTBa IMepenayu, npuema u
o0pabotku curnanoB) komnerenuuu: OITK-1, OIIK-2.

Huxe mpuBoauTCs NpUMep KOHTPOJIBHOM pabOTHI B BUJE JBYX BapUAHTOB MPAKTHYECKHX
3aJlaHNM.

Bapuanr 1.

3ayaya 1.
Haiitu agdextuBHOE ceueHue sapa aToMa ypaHa, COOTBETCTBYIOIIEE pacCesHUIO F-yacTull ¢

KMHETHYecKoi sHeprueit To = 1,5 MoB B unTepBase yrios cabime o = 60°.

3azmaya 2.

OnpeenuTh JJIsi aToMa BOJIOpOJa U WoHa He': SHEepruro CBsI3U 3JIEKTPOHA B OCHOBHOM
COCTOSIHMM U ITOTEHIMAJ HOHU3ALUU.

3ajaua 3.

Haiitu sHepruio cBS3M BaJ€EHTHOTO AJIEKTPOHA B OCHOBHOM COCTOSHMM atoMa Li, ecnu
W3BECTHO, YTO JUIMHBI BOJIH TOJIOBHOM JIMHUY PE3KOM CEPUU U €€ KOPOTKOBOJHOBOM I'PaHUIIbI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3amaua 4.
JonucaTts HEAOCTAIOINE KOMIIOHEHTHI MYJIbTUILIIETOB 2P3p, 3D1, *Fsi2, 3P2,°Da, *P1r2.

Texymmii M pyOeKHBIH KOHTPOJIb OCYLIECTBISIOTCS IO KOHTPOJBHBIM BOIpPOCAM IO
U3y4yaeMol JUCIHIUIMHE, N0 WTOraM BBINOJIHEHHs Ja0OpaTOpHBIX PAa0dOT M HMHIMBUAYaJIbHBIX
MPAKTUYECKUX 3aJjaHuii, B hOpMe TECTOBBIX 3a/laHUi WIIH B BUJIE TIOJrOTOBIEHHOTO pedepara.

4.2. ®OH/ OLICHOYHBIX CPEACTB IJIS IPOBEACHHUS MPOMEKYTOYHON aTTeCTALUH

4.2.1. Bonnpochl, BBIHOCHMbIE HA IK3aMeH 10 IMCHUILINHE KATOMHAas Ppusuka» s
HanpasJjieHusi noaroropku: 11.03.01 Pagnorexnunka

B nponecce moAroToBkM M cauu 3k3aMeHa (OPMHUPYIOTCS U OLIEHHUBAIOTCS BCe TpeOyeMble
®dI'OC BO u OOIl gms wampasienust 11.03.01 Pagumorexnumka (mpoduis: PamnorexHuveckue
CpencTBa mepenayu, mpuema u 00padotku curnanoB) kommerenmuu: OITK-1, OITK-2.
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1. [Ipeamer u 3amauM aTOMHON (U3UKH, €€ MECTO CpeIH APYrux (PU3NYECKHX HAYK.
Muxkpomup. Macmrabbl. DKCHepUMEHTANbHbIE JaHHbIE O CTpoeHuH artoMa. CepuaibHbIC
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHALMOHHBIM npuHuun Putia, Tepmel. Kitaccuueckas
Mozenb aroma TomcoHa.

2. DJIEMEHTHI KJIACCUYECKON TEOPUHU AEKTPOMATHUTHOIO U3JIy4YEHHUS.

3. Oneitel Pezepdopna. Anepuas monens atroma. BeiBox dopmynsr Pesepdopna mms
paccesinus O-uactu.

4. CnenctBusi u3 omnbIToB Pesepdopna. DkcriepuMmeHTanbHas MpoBepka (GOpMYIIbl
Pesepdopna. Ilnanerapuas mozaens aroma Pesepdopaa. CronkHoBenue yactuil. CedeHne paccessHusl.

5. Mogens atoma Bomopoaa no H. bopy. Teopus H. bopa nns atoma Bomopoaa.
IToctynatel bopa.

6. Jloka3zaTenbCcTBO CyIIECTBOBAHUS JUCKPETHON CTPYKTYpPBl SHEPreTUYECKUX YPOBHEH
aTOMOB.

1. Onpitel ®panka u ['epua.

8. CriekTpaiabHbBIe CEPUHM  BOJOPOJONOJOOHBIX aTOMOB. [IpHHIMII COOTBETCTBUSI.
Henocrarku teopun bopa.

9. Yacruis! 1 BoHbEL. KopnycKyssipHO-BOTHOBOH ayann3M. BomHoBast QyHKIHS.

10. I'mnoreza ne bpoitiss M ee SKCIEpUMEHTAIbHOE ITOATBEPKICHHE HA IPUMEPE
TU(GPAKIUU JIEKTPOHOB, ATOMOB, HEHTPOHOB.

11. CaoiictBa BosiH Jie bpoitns. da3oBast u rpynmnoBasi CKOpOCTH BOJIH Ae bpoiisi.

12.  Omsrrer leBuccona — JIxxepmepa u TomcoHa.

13.  BomHoBo# maker. CTaTUCTHUECKUN XapaKTep CBSA3U KOPITYCKYJISPHBIX M BOJHOBBIX
CBONCTB.

14. OcHOBBI KBaHTOBOM MexaHWKH. COOTHOIIEHHE HeorpezaeneHHocrer [ eizendepra.

[Tpunuun cynepnozuuuu. Omneparopbl ¢uznueckux BeauunH. COOCTBEHHbIE 3HAYEHUS U
cOOCTBEHHBIE (DYHKIIMU ONIEPATOPOB.

15. OcHoBHBbIE OnepaTOpbl BaKHEHIINX (U3NUECKUX BEIMUYUH (KOOPIMHATHI, UMITYJIbCA,
MOMEHTa UMITyJIbCa, KBaJpaTa MOMEHTA UMIIYJIbCa, IPOEKIIMM MOMEHTA UMITYJIbCA, KNHETUYECKON
SHEPIUH, MOTEHUIUAIBHONW YHEPTUH, TTIOJIHOW SHEPTHUN).

16.  BomHoBoe ypaBHenue Kneitna — ['opona.

17.  BpemenHoe u cranoHapHoe ypaBHeHus Ipenunrepa.

18.  Ilpocreiimine  OJHOMEpHblE 3a/Jayd  KBAaHTOBOM  MEXaHUKU: 4YacTUIa B
«MTOTEHIIUAIEHOM SIIIIUKE».

19.  OcHOBBI KBaHTOBO-MEXaHHUYECKOTO MPEJCTABICHUS O CTPOCHUHU aToMa.

20.  VYpaBuenue lllpenunrepa mms aroma Bopopona. dusnyeckuii CMBICT KBAHTOBBIX
yucen. [IpaBuna or6opa.

21.  BonHOBBIE (YHKIMM M pacnpeiesieHHe IUIOTHOCTU BEPOSITHOCTU 1S-COCTOSIHHE
3JIEKTPOHA B aTOME BOJOpO/a (HOPMAIIbHOE COCTOSIHUE aTOMA).

22.  AToMBI meno4yHbIX MeTayuioB. CHEKTphl aTOMOB MLIENOYHBIX MeTayuioB. Cepuu B
CIIEKTpax IIEJIOYHBIX METAJLIOB U UX NMPOUCXOXKIAEHUE. 3aKOH Mo3mu.

23.  Tumote3a YnenOeka u ['ayncmura. CliiH 3JIEKTPOHA.

24.  Ilpunuun Ilaynu w 3amofHEHHE ATOMHBIX COCTOSHUHM 3JEKTpOHaMHU. ATOMHBIE

000J109KH U TI0I000JI0UKH. DJIeKTpoHHAas KoHpurypanus. O0bsiCHEHHE IEPHOTUIECKUX CBOMCTB U
CTPOEHUS CUCTEMBI yieMeHTOB J[.MeHaeneena.
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25. MarnuTHble CBOHCTBa aroMoB. OpOHUTanbHBIA, MEXaHMYECKUH M MAarHUTHBIA
MOMEHTHI 2JIEKTpoHAa. MarneToH bopa.

26.  IlonmHbIi MAarHUTHBIA MOMEHT OJHOJIEKTPOHHOTO aToMma. [ MpoMarHuTHOE
OTHOUIEHUE JJIs1 OpOUTAILHBIX MOMEHTOB. DHEPTHUsl aTOMa B MATHUTHOM TIOJIE.

27.  Omnsitel UTepna u ['epnaxa.

28.  DnexTpoHHBI napamarHuTHbIN pezonanc (O11P) u ero npunoxenue.

29.  Dddexr 3eemana.
30.  Atom B anekTpudeckom none. Iddext [lrapka.

31.  Topmo3HOE U XapaKTEPUCTUIECKOE PEHTTEHOBCKOE U3ITyYEHHE.

32. Cepuu B CHEKTpe XapaKTePUCTUYECKOTO H3JIy4yeHHs U €ro OCOOEHHOCTH.
[TpoxoskaeHre peHTI€HOBCKUX JIyuell uepe3 BEeeCTBO. J[eTeKTOpbl JIsl KOHTPOJISI PEHTTEHOBCKOTO
U3Ty4CHUS.

33.  CroHTaHHOE W BBIHYXKACHHOE (MHAYIHPOBAaHHOE) M3iydeHne. OU3N4ecKrue OCHOBHI

noctpoenus OKI'. Baxueidmume tunsl OKI'. OcHOBHbBIE KOMIOHEHTHI Jiazepa. CBOMCTBa WU
XapaKTEPUCTHUKU JIA3EPHOTO U3JIyUEHHUSI.

4.2.2. Bonpocbl, BLIHOCUMbI€ HA 3a4eT MO0 JUCHHUILIHHE «KATOMHAs (pU3NKa» I
Hanpasjenus noarorosku: 11.03.01 Paguorexnuka

B mporecce moarotoBku M crade 3adera (pOpMUPYIOTCS W OLIEHUBAIOTCS BCE TpeOyemble
®I'OC BO u OOIl gns nanpasnenus 11.03.01 Pagmorexnuka (mpoduins: Paamorexnmueckue
CpelcTBa mepeaayuu, mpueMa u 00padotku curHanoB) kommnerenuuu: OIIK-1, OITK-2.

1. Mukpomup. Macmrabbl. OKclepUMEHTaIbHBIE JaHHbIE O CTPOCHMM aToMa.
CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHALIMOHHBIM MPpUHIMN PUTHA, TEpMBI.
Knaccuueckas moaens atoma ToMcoHa.

2. DJIEMEHTHI KJIACCUYECKON TEOPUHU ANEKTPOMATHUTHOTO U3JTy4YEHHUS.

3. OmnwiTel Pesepdopaa. SAnepnas monens aroma. BwiBog dopmynel Pesepdopaa mis
paccesaus O-vactuil.

4. CnenctBust u3 ombIToB Pesepdopna. DkcriepuMeHTanbHas MpoBepka (OpPMYIBI
Pezepdopna. [Inanerapuas mozaens atoma Pezepdopaa. CronknoBeHnue yactuil. CedeHue paccestHusl.

5. Mogens atoma Boaopoxa no H. bopy. Teopus H. bopa nns atoma Bomopona.
IToctynatel bopa.

6. Jloka3aTenbCcTBO CYIIECTBOBAHUSA AUCKPETHON CTPYKTYPhl DHEPI€TUUYECKUX YPOBHEHN
aTOMOB.

7. OnbiTel @panka u ['epia.

8. CnexTpaibHBIE CEPUU  BOJOPOJOTMOMOOHBIX aTOMOB. [IpHHIIMI COOTBETCTBHSI.
Henocrarku teopun bopa.

9. Yacruuel u BosHbl. KopnyckymsipHo-BoHOBOMH Ayanu3M. BonHoBas GyHKIuS.

10. I'mnoreza ne bpoitiss W ee SKCIEpUMEHTANbHOE MOATBEPKICHHE Ha MPUMEpE
T paKuy JIEKTPOHOB, ATOMOB, HEUTPOHOB.

11. CaoticTBa BoJIH A€ bpoitnsa. @a3oBas U rpymnmnoBas CKOpOCTH BOJIH i€ bpoitns.

12.  Omsrrer leBuccona — JIxxepmepa u TomcoHa.

13. BosHoBoi#t nmaker. CTaTUCTUYECKUI XapaKTep CBS3U KOPHYCKYJISIPHBIX U BOJHOBBIX
CBOMCTB.
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14. OcHoBbl KBaHTOBOW MexaHWKH. COOTHOIIEHHWE HeomperaeneHHoctel [ elizenbOepra.
[Mpuamun  cynepriozunimu. Oneparopbl  (usmueckux BenuduH. COOCTBCHHBIC 3HAUCHUS U
coOCTBeHHBIE (DYHKITUU OTIEPATOPOB.

15.  OcHoBHBIEC OmnepaTOphl BaXXHEHIINX (PU3NYECKUX BEIUUUH (KOOPIMHATHI, UMITYJIbCA,
MOMEHTa UMITyJIbCa, KBaJpaTa MOMEHTA UMIYJIbCa, IPOCKIIMH MOMEHTa UMITYJIbCa, KHHETUYECKON
SHEPruu, MOTEHINATLHOM SHEPTUH, MOJHON YHEPTHH).

16.  BpemenHnoe u cranmonapaoe ypaBuenus llpenunrepa.

17.  TIlpocreiimme oOJHOMEpHbIE 3aJaud  KBAHTOBOW  MEXaHUKMU: YacTUIA B
«MOTEHLHAIBHOU IME».

18.  OcHOBBI KBAHTOBO-MEXaHUYECKOTO MPEACTABICHUS O CTPOSHUH aToMa.

19.  Vpasuenue Ulpenunrepa misa aroma Bopopoaa. PuznyecKuil CMBICT KBAHTOBBIX
ymcen. [IpaBuna ot6opa.

20. BonHoBbIe (YHKIMH U pacHpelesieHHe IUIOTHOCTH BEPOSATHOCTH 1s-cocTosiHUE
AJIEKTPOHA B aTOME BOJI0pO/1a (HOPMAJIbHOE COCTOSIHUE aTOMA).

21. ATOMBI IIETOYHBIX MeTaioB. CHEKTphl aTOMOB MIEIOYHBIX MeTauioB. Cepuu B
CHEKTpax IIEJOYHBIX METAJIJIOB U UX NMPOUCXOKJEHHE. 3aKOH Mo3H.

22.  T'unore3a Ynen6eka u ['ayncmurta. CrivH 3JIEKTPOHA.

23. IIpunnun Ilaynm u 3amonHEHUE AaTOMHBIX COCTOSIHUM JJIEKTPOHAMH. ATOMHBIE

000JI0YKH 1 TIOA000I0UKH. DIIeKTpoHHAast KoHpurypanus. OObsSCHEHNE TIEPUOTUIECKUX CBOWCTB U
CTPOEHHUsI CUCTEMBI A1eMeHTOB J[.MeHeneena.

24.  MarnuTHble CBOMCTBa aroMoB. OpOWTaNbHBIN, MEXaHWYECKHMH W MarHUTHBIA
MOMEHTHI 2JIEKTpoHa. MarneTtoH bopa.

25. IlonHBIi MAarHATHBIA MOMEHT OJHOXJEKTPOHHOIO aroma. |'MpoMarHuTHOE
OTHOILIEHHE JJI1 OPOUTAILHBIX MOMEHTOB. DHEPrUsl aTOMa B MarHUTHOM T10JIE.

26.  OmnbiTel HlTepna u I'epnaxa.

27.  DnexTpoHHBIA mapamarHuTHBIN pe3onanc (DI1P) u ero mpunoxxenue.

28.  Dddexr 3eemana.

29.  Atom B anekTpudeckom mone. Iddext [lrapka.

30.  Topmo3HOE M XapaKTEPUCTUIECKOE PEHTTEHOBCKOE U3ITyYEHHE.

31. Cepum B CHEKTpe XapaKTEPUCTHYECKOTO W3IYyYeHHS W €ro OCOOCHHOCTH.
[TpoxoskaeHre peHTIeHOBCKUX JIyuell uepe3 BEeHecTBO. JIeTeKTopbl Ui KOHTPOJIS PEHTI€HOBCKOTO
U3ITy4EHHUS.

32.  CroHTaHHOE W BBIHYXKACHHOE (MHAYIHPOBAaHHOE) M3nydeHHe. OU3ndecKkne OCHOBHI
noctpoeHnsd OKI'. Baxkneimme tuner OKI'. OcHoBHBIE KOMIOHEHTHI sa3epa. CBolicTBa u
XapaKTEPUCTHKH JIA3EPHOTO U3JIy4EHUSI.

4.2.3. TemaTuKka 3K3aMEHAIIMOHHBIX 32/1a4 M0 JUCUMUILIIMHE KATOMHASA (PU3UKA» I
HanpasJienust noaroropku: 11.03.01 Paagnorexnuka

Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpaxX, KOMOMHAIIMOHHBIA MPUHIIUIL
Purna, repmel. CriekTp aTOMa Boiopoaa.

Tema 2. KopmyckynsipHO-BOJHOBON Jayann3M. OCHOBBI KBaHTOBOW TEOpHH. Y paBHEHUE
[lIpenunrepa.

Tema 3. bopoBckas Mozienb aroma Boioposaa. KBaHTOBaHUE aTOMOB.

Tema 4. KBanTOBasi TeOpHsl aTOMa BOJIOPOA.

Tema 5. KBaHnTOBaHuEe aTOMOB. MHOT031€KTPOHHbBIE ATOMBI.
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4.2.4. IlpuMepbl 3K3aMeHAUMOHHBIX OMJIETOB 10 IMCHHUIUINHE KATOMHAsA PU3UKA» IS
HanpasJjienusi noaroropku: 11.03.01 Pagnorexnuka

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. Muxkpomup. MacmTaObl. DKCIEpUMEHTANbHBIE JAHHBIE O CTPOSHHHM aTroMma.
CepuasibHble 3aKOHOMEPHOCTU B aTOMHBIX CHEKTpax, KOMOWHAIIMOHHBIN nMpuHIMN Putiia, TepMbl.

2. KBaHTOBO-MEXaHMYECKOE ONMCAHHWE aTOMa BOAOpoJa. Pa3nerneHue nepeMeHHBIX.
KBanrtoBble uncia. DHEpreTHUeCKUil CeKTp. YTI0BOE U PaJuaIbHOE pacHpeeieHue FIeKTPOHHOM
IUIOTHOCTH.

3. 3amava. (KopmyckynsipHo-BOJHOBOM ayanu3M. (OCHOBBI KBAaHTOBOM TCOPHHU.
VYpasuenue lpenunrepa.) Halitu cpennioro nnuHy BoJHBI 1e bpoiins TennoBoro HeUTpoHa, To €cTh

HaXOJIAIIEroCs] B TEIUIOBOM PAaBHOBECUHU C OKPY KAIOIIEH cpenoi, mpu KoMHaTHOM Temneparype 300
K.

AK3AMEHAILIMOHHBIM BUJIET Ne 2

1. CnenctBusi u3 omnbIToB Pesepdopna. DkcrepuMmeHTanbHas MpoBepka (OpMYIbI
Peszepdopna. [lnanerapuas monuens aroma Pesepdopaa. DppexkTuBHOE ceueHHE pacCesTHHUS.

2. OpOuTtanbHble MAarHUTHBIA M MeXaHHYecKuid MoMeHThl. CHIHUH M COOCTBEHHBIH
MarHUTHBI MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIIbHOE TTOATBEPKICHUE CYIIECTBOBAHMS CIIMHA.

3. 3amaua. (bopoBckas Mozenp atoma Bojopoaa. KsantoBanue atomoB.) DoToH ¢
sHepruei 12,12 »B, mornomeHHpId aTOMOM BOAOPO/A, HAXOIAIIMMCS B OCHOBHOM COCTOSIHUH,
MEepPEBOJUT aTOM B BO30YyKJeHHOE cocTosiHue. OmnpenenuTh TJIaBHOE KBAHTOBOE YUCIO 3TOTO
COCTOSIHUSI.

O1eHOUHBIE Cpe/ICTBA VI MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMU 3/10POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAIMIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3J10pOBbsI IIPEIOCTABIISIETCS TOMOJIHUTEIBHOE BpeMsl JUIsl OArOTOBKM OTBETA HA HK3aMEHE;
— IIPU IPOBEIEHUH MTPOLETYPhl OLIEHUBAHUS PE3YIbTATOB 0OYUYE€HUS] MHBAJIH]IOB

U JIUI] C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI TPEAYCMAaTPHUBAETCS MCIIOJIB30BaHHE

TEXHUYECKHUX CPENICTB, HEOOXOAMMBIX UM B CBSI3H C MX HHIUBUIYAJTbHBIMH OCOOCHHOCTSIMU;

- pH HEOOXOJMMOCTH JIJIsI 00yYArOIIUXCS C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH
3I0POBbSI ¥ MHBAIHJOB TMPOIEAYpa OICHWBAHUS PE3yNIbTATOB OOYUEHHS 1O TUCIUTUTHHE

MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iporienypa oueHUBaHUS pPE3yIbTaTOB OOYYEHHsS WHBAJIUAOB M JIMI[ C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM  3/I0pOBbSl 110 JUCHUIUIMHE (MOJYJIO) IpeaycMaTpUBaeT IpeloCTaBIeHUE
uHpopMmanuu B (opmax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM UX 370pPOBbS M BOCIPHSITHS
uH(popMauu:

JUist U1 ¢ HapyIIEHUSIMHA 3PSHHS

— B Ie4yaTHOH (opMme yBeTUYEHHBIM WIPU(TOM, — B (OpME 3IIEKTPOHHOTO

JOKYMEHTA.

JUnis a1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIEYaTHOH (opme,
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— B (hopMe BIIEKTPOHHOTO JJOKYMEHTA.
Jl1s AL ¢ HapyIeHUssMH OITOPHO-JBUIaTEIbHOIO alIapara:
— B IIEYaTHOH (opme,
- B (hopMe AIEKTPOHHOTO JJOKYMCHTA.
JlaHHBII TIEpEYeHbh MOXET OBITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

5. IlepeyeHb OCHOBHOM M IONOJHUTEIbHOI YUeOHOI JJUTEepaTypPbl, HEOOX0AMMOT
JJISL OCBOEHM Sl JUCUMILIMHBI (MOXYJIs)

5.1. OcHoBHas JuTeEpaTypa:

1. CasenwveB U.B. Kypc ¢usuku [DnexkTpoHHslii pecypc]: yuedHnoe mocodbue: B 3 1. T. 3:
KBantoBass onrtuka. AtomHas ¢usuka. Pusuka TBepaoro Tena. dusmka atroMHOro sjapa u
anemenTapubix yactuil / CasenseB U. B. — CII6.: Jlanb, 2018. — 308 ¢. — Pexxum pocryma:

https://e.lanbook.com/book/98247#authors

2. ATtomHas pusuka: yueono-meroamueckoe nocodbue / [A.I1. bapkos, B.C. Jlopom, B.E.
JIpicenko u ap.]; M-Bo oOpazoBanust u Hayku Poc. @deaepanuu, Kybanckuii roc. yH-1. — Kpacunonap:
[Ky6anckuii rocygapcTBeHHbIi yHHBepcuTeT], 2016.

3. OnekTpoHHbIH Kypc «®Dusuka atoma» (BKItouaeT B ceOsi: 1) 3IEKTPOHHBIN Kypc
JIEKIMH; 2) KOHTPOJbHBIE BOMPOCHI MO pa3jienaM ydeOHOro Kypca; 3) mpakTUYecKHe 3aJaHus M0
pasznenaM ydaeOHOTO Kypca; 4) TeCTHI 10 pa3jienaM y4eOHOTo Kypcea); peKuM J0CTyma:

http://moodle.kubsu.ru/

4. Uponos W.E. KsantoBas ¢usuka. OcHOBHbIE 3aKOHBI: yuyeOHOe Mocobue
[DnekTpoHHBIH pecypc]: yued. mocobue — DaekTpoH. AaH. — Mocksa: U3narenscTBo «JlabopaTopus
3HaHU», 2017. — 261 c. — Pexxum nocrymna:

https://e.lanbook.com/book/94103

5. Uponos N.E. 3agaun mo obmieit duszuke [DIeKTpoHHBIN pecypc]: yueOHoe mocodoue
1t By30B / Uponos, UL.E. — 11-e uzn. — M.: Jlabopatopust 3Hanuii, 2017. — 434 c. — Pexum goctyna:

https://e.lanbook.com/book/94101

JInst OCcBOEHMSI AMCHMIUIMHBI MHBAJIWJAMU U JIMIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU
3/I0POBbSI IMEIOTCSI H3JaHUSI B DJICGKTPOHHOM BHUJIE B AIEKTPOHHO-OMOIMOTEUHBIX CUCTEMax «JIaHb»
n
«fOpaitT.

5.2. lonoiHMTE/ILHAS JIUTEPATYypa:

1. CagenwveB U.B. Kypc o01ieit ¢pusuku [DnekTpoHHBIH pecypc]: yuebHOe mocodue: B 5
T. T. 5: KBanroBas ontuka. ATomHas ¢pusuka. @usnka TBepAoro tena. @usznka aTOMHOTO sjipa U
anemeHTapubix yactuil / U.B. CaBenwes. — CII0.: Jlans, 2011. — 384 ¢. — Pexxum noctyma:

https://e.lanbook.com/reader/book/708/#authors

2. Bynxep JI. AtomHas ¢usuka [DnaexkTpoHHBINH pecypc]: yae6. mocodbue / 1. bBynkep, /1.
Kum6Genn, /. JeMwuns. — Dnekrpos. aad. — Mocksa: @usmarnut, 2010. — 396 c¢. — Pexxum gocryma:

https://e.lanbook.com/book/48253
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3. Cuyxun /JI.B. O0mmii kypc ¢usuku. T. 5: AtomHas u saepHas ¢uszuka. — M.:
duszmataur, 2006.

4. Tpodumosa T.U. Kypc ¢usuku: yuebHOe mocobOue i WHKEHEPHO-TEXHHUUYECKUX
crenuanbHOCTEN By30B. — M.: Akagemust, 2010 (18-e u3s., crep.). — M.: Akagemus, 2014 (20-¢ u3n.,
cTep.).

5. Tpodumora T.1. OcHOBBI (HU3UKHA. ATOM, aTOMHOE SAPO U dJIEMEHTAPHBIC YaCTHUIIBI:
yaebHoe nocobue. — M.: KHOPYC, 2011.

6. [monsckuit 3.B. Atomnas ¢wusuka. Tom 1. BBeaeHue B aroMHy GU3HKY
[DnexkTpoHHbIH pecypc]: yuebd. — DnekTpoH. aaH. — Cankt-IletepOypr: Jlans, 2010. — 560 c. — Pexxum
Jl0CTyma:

https://e.lanbook.com/book/442

1. HInonseckuit D.B. Atomnast ¢usuka. Tom 2. OCHOBBI KBAaHTOBOH MEXaHUKH U

CTpOEHHE 3JIEKTPOHHOM 000I04YKH aToMa [ DNEeKTpOHHBIN pecypc]: yueO. — DnekTpoH. naH. — CaHKT-
[TetepOypr: Jlans, 2010. — 448 c. — Pexxum nocryna:
https://e.lanbook.com/book/443

5.3. llepuoguyeckue u3IaHus:

B mupe Hayku

XKypHan sKCTIepIMEHTAIbHOW U TEOPETHUECKON (DU3UKH

N3Bectust poccuiickoit akanemun Hayk. Cepust pusndeckas

NuxenepHo-pu3nueckuii xxypHai

[TuceMa B )KypHaJ 3KCIEPUMEHTAIbHON U TEOPETUYECKOH (PU3UKU

Yenexu (QU3MYECKMX HayK — €XKEMECSYHBIM JKypHal. OJEKTpOHHas BepcHs JKypHaia:
aHHOTaluu, cratbu B popmate pdf

6. [lepeyenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»,
HEO0XOAUMBIX VIS OCBOCHH S JUCHUNIMHBI (MOIYJISA)

1. DnextponHas 6u6muorexa FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-OnbaHoTeyHas cuctema JIAHD: https://e.lanbook.com

3. NUadopmanmonnas cucrema «EquHOe OKHO JTOCTyma K 00pa3oBaTeIbHBIM PECypcam»:
http://window.edu.ru/window

4. bubnnoreka MeKTPOHHBIX YU€OHUKOB:

http://www.book-ua.org/

5. AHHOTUPOBAHHBIM TeMaTWUYeCKWi KaTtanor VHTepHEeT pecypcoB Mo (UBHKE:
http://www.college.ru/

6. denepanbHbIi o0pa3oBaTeNbHBIN ropTat:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4unbIx pecypcos: http://www.scintific.narod.ru/literature.htm

8. bonpmas HayuHast Oubimoreka: http://www.sci-lib.com/

9. EcrecTBeHHO-HayuHBII 0Opa3oBarenbHbIi oprai: http://www.en.edu.ru/catalogue/

10.  YuebHo-oOpa3oBarenbHas pu3MKO-MaTeMaTndeckas oubianoteka caifta EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/ 11. Jlekuuu no ¢pusuke mist BY3oB:

http://physics-lectures.ru/

13. TexHnyeckas 6uOIMOTEKA:
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7. MeToauuyecKue YKazaHus IJisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI (MO)Iy.]'Iﬂ)

Jlexuus siBnsieTcst OHOM U3 GOPM M3YUEHHUS TEOPETUUECKOro MaTepuala no JucuuIuiiae. B
X0J1€ JIEKIMOHHOTO Kypca MPOBOJAUTCS M3JI0KEHUE COBPEMEHHBIX HAYYHBIX IOJIXOJI0B U Teopuil. B
TETpay JJIsl KOHCIIEKTUPOBAHMSI JIEKLUH HEOOXOAUMO UMETH I0JIsA, TIE 110 XO/1y KOHCIIEKTUPOBAHMUS
JIeNatoTcsl HeOOXOMMbIE MMOMETKH. 3alUCH JTOJDKHBI OBITh M30MpaTEIbHBIMH, MOJHOCTBIO CIEAYeT
3alMChIBaTh TOJIBKO OINpezeseHus. B KOHCIEKTe NPUMEHSIOT COKpAILEHUE CJIOB, YTO YCKOPSET
3anuch. Bonpockl, BO3HUKAIOLIME B XO/1€ JIEKIIMH, PEKOMEHIYETCS 3allMChIBaTh Ha MOJIAX U IOCIE
OKOHYAHUS JIEKIUU OOpaTHThCS 3a pa3bsACHEHHEM K MpemnojaBarento. HeoOXoaumMo akTHUBHO
paboTaTh C KOHCIIEKTOM JIEKIIMU: I10CJIE€ OKOHYAHMS JIEKIMH PEKOMEHJYETCS IE€pPEUYnTaTh CBOU
3aMycy, BHECTH MOIPABKU U JIOTIOJTHEHMSL.

OpHMM W3 OCHOBHBIX BUJIOB JESTEIILHOCTH CTYJIEHTA SIBISIETCS CaMOCTOsTENbHasl padoTa,
KOTOpasi BKJIIOYAET B ce0sl M3ydeHHE JIGKIMOHHOTO Marepuaja, YYeOHUKOB M Y4EOHBIX IMOCOOHIA,
MOJATOTOBKU K BBITTOJHEHHIO JIAOOPATOPHBIX padOT U 0(YOPMIICHUIO TEXHUYECKUX OTUETOB 110 HUM, a
TaK K€ IMOArOTOBKM K IMPAKTUYECKUM 3aHATHUSIM H3YYCHHEM KpaTKOW TEOpUM B 3a/JlayHUKaX U
PELICHUH JOMAIIHUX 3aJaHUM.

ConpoBoXKJIeHUE CaMOCTOSTENbHON pabOThl CTYJEHTOB MOXET OBITh OPraHU30BaHO B
CIIeIYIOIHUX popMax:

— COCTaBJICHMEM HWHAMBUAYAIbHBIX IUIAHOB CAMOCTOSITENIBHON pabOThl KaXIOTO U3
CTYZICHTOB C YKa3aHUEM TEMbI U BUIOB 3aHATHIA, JOPM U CPOKOB MPEICTABICHHS PE3yIbTATOB;

— MPOBEJCHUEM KOHCYNbTAUUN (MHAMBUIYAIbHBIX WM TPYIIOBBIX), B TOM YHCIE C
PUMEHEHHUEM JAMCTAHLIMOHHOMN Cpe/ibl 00yUeHusl.

Kpurepuii onienku >QGHeKTHBHOCTH CaMOCTOSITEIFHOM paboOThI CTYAEHTOB (hopmMupyercs B
X0Jle MPOMEKYTOUHOTI'O KOHTPOJIS MPOIlecca BBITOJIHEHUS 33JaHUN M OCYIIECTBISETCSI HA OCHOBE
pa3IMYHBIX CMOCOOOB B3aMMOJIEHCTBHSI B OTKPBITOM WMH(GOPMALMOHHON cpele M OoTpakaercs B
npoiiecce GOpMHUPOBAHUS TaK HA3bIBAEMOT'O «3JIEKTPOHHOIO MOPTHES CTyICHTay.

B cooTrBercTBHU € 3TUM IIPU NPOBENEHUU ONEPATUBHOTO KOHTPOJS MOTYT MCIOJIb30BaThCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBINOJHSIEMBbIM paboTaM J1abOpaTOPHOrO MpaKTHKyMa, Tak M K
COOTBETCTBYIOILIMM pa3ziesiaM OCHOBHOM JTUCIUIUINHBI «ATOMHAas (PU3HKa».

KoHTpo:b ocyiiecTBiasieTcsl HOCPEACTBOM TECTUPOBAHUS CTYAEHTOB 10 OKOHUYAHUU U3YUEHU S
TE€M y4eOHOM AMCUHUILINHBI U BBIIIOJIHEHUS TUCbMEHHBIX KOHTPOJIBHBIX padoT.

[To muToram BbIMOJIHEHUS KaxaA0H 1a00paTOpHON pabOTHI CTYIEHT COCTaBIISET MOAPOOHBII
MACbMEHHBIA OTYET, ONHpasCh Ha KOTOPBIM JOMKEH B Oecele ¢  MpemnojaaBaTelieM
IIPOJEMOHCTPUPOBATh 3HAHNE TEOPETUYECKOTO U KCIIEPUMEHTAIBHOTO MaTEpHaa, OTHOCSIIETOCS K
pabote. IIpoBepka 3HaHMI CTyHE€HTa OCHOBaHa HAa KOHTPOJIBHBIX BOIIPOCAaX, NMPHUBEIECHHBIX B
ONMUCAaHUM pabOTHl U JOMOJHUTENBHBIX BONPOCAX, KACAIOUIMXCS COOTBETCTBYIOLIMX pa3/iesioB
OCHOBHOI NUCHUIUIMHBI «ATOMHas (usukay. [locne BeimoaHeHUs 1a60paTOpHON pabOTHI CTYAEHT
MPEIOCTABIIAET OTKOPPEKTUPOBAHHBIN B X0/1€ 3alIUTH TUCbMEHHBINA OTYET O HEM.

JlononuuTenpHas ¢hopma KOHTPoJIst 3H(PEKTUBHOCTH YCBOCHHS MaTepraja M MpruoOpeTeHus
NPAaKTUYECKUX HABBIKOB 3aKJIIOYACTCSd B OTKPHITOM MHTEPAKTHBHOM 3ammure pabOThl HAa YCTHOM
BBICTYIUIEHUH II€pe]l ayJIuTOpUEH COKYpPCHMKOB. B 3ToM ciydae 3amura NMPOXOAWUT B PEXKHUME
KpaTKoro J0KJa/a Ha KOH(QEepEHIIHH.

ComnpoBoxkIeHHE CAMOCTOSITEILHON PabOThI CTYIE€HTOB TAK)KE OPraHU30BAHO B CIEAYIOIINX
dbopmax:
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— BBITIOTHEHUE CEMECTPOBOM KOHTPOJIBHOW pabOThl IO WHAWBUIYaTbHBIM
BapHaHTaM;
— YCBOCHHE, JIOTIOJIHEHHE M BHUKAaHUE B pazOMpacMble pa3jeibl TUCIHUILIHHbI
IIPY TTOMOIIIY 3HAHUH TOIY9aeMBbIX 110 CPEJCTBAM M3YYCHHUST PEKOMEHIYEMOH JIUTEPATyPhl U
OCYIIIECTBIIIEMOE TTyTEM HaIllMCaHus pedepaTuBHBIX padoT;
- KOHCYJIbTAIIH, OPraHU30BaHHBIC JUISl Pa3bsCHEHHS MPOOJIEMHBIX MOMEHTOB
IPU CaMOCTOSITEJIPHOM HW3YYEHUH TEeX WM HWHBIX AacCleKTOB pa3/eiioB YCBaUBacMOM
uH(pOpMaIIUU B TUCHIUTUINHE.
K cpenctBam oOecrieueHHss OCBOCHUSI TUCIUIUTMHBI «ATOMHAs (PU3MKa» TAK)KE OTHOCHTCS
AJICKTPOHHBIN BapHAHT y4eOHOTO OCOOUS 1O siAepHOM (PHU3HMKe, BKIIOYAIOIINA B Ce0sI:
— JEKIMOHHBINA KypC AUCIUILTHHBI «ATOMHAs PU3NKAY;
- KOHTPOJIbHBIE BOIIPOCHI O KAXKIAOMY paszzieny y4eOHOW IMCHIUIUIMHBI, —
CIHCOK 33134 110 KaKJOMY pa3/ieny y4eOHO! AUCIUTUINHBL.
K cpencrBam obecrieueHUsI OCBOCHHS AUCIHILIUHBI «ATOMHAS (DU3HMKA» TAKKE OTHOCSTCS
AJICKTPOHHBIC BAPUAHTHI JOIIOJIHUTEIBHBIX YICOHBIX, HAYIHO-TIOMYJISIPHBIX U HAYYHBIX U3JIaHUH T10
A1epHOM (U3UKe.

PekoMenayercst crnenyrommii rpaguKk W KaJCHIAPHBIA IUIAH CAMOCTOSITEIIBHOH pPabOTHI
CTYJICHTOB 110 Y4eOHBIM HeJlelsIM (8 Helleb):

TunoBble 3a7aHus JJIs1 CAMOCTOATEIbHOMH paﬁoTbI CTYAEHTOB

®opma npea- Cpoxx
Ne 9 Kous-Bo BBITIOJTHEHU ST
Tema wnu 3aganue TeKyIen padoThl CTaBJICHUSA

TEMBI 4acoB
pe3yJbTaToB (Henem)

2 CnenctBust u3 onbiToB  Pesepdopna. | 7 Yerubiii - oTBer. | 1
DKcrnepuMeHTallbHAs MpOBEpKa (OPMYJIbI TexcToBbIf
Pesepdopna. JTIOKYMEHT.
Pedepar.
Brinosninenue
MPaKTUYECKUX
3amanuit  (I13),
TECTOB u
KOHTPOJIBHBIX
pabot (KP).

4 CoOcTBeHHBIE 3HAYECHHS] UM COOCTBEHHBIC | 7 VYerueii otBer. | 1
byHKIIIN OIepaToOpOB. Omneparop TekcToBbIf
l'amunbTOHA. JIOKYMEHT.
Pedepar.
Bremonnenue 113,
tectoB U KP.

4 VYrioBoe W paguanbHOE pacrpeaeineHue| / VYerueiii - otBer. | 1
IUIOTHOCTH BEPOSITHOCTH. TekcToBbIf
JIOKYMEHT.
Pedepar.
Bremonnaenue 113,
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TectoB U KP.

6 CrexTpanbHbIe CEpUU B aTOMaX MIEIOYHBIX | 7 VerHpld  otBeT. | 1
METAaJlJIOB. TexcToBbII
JIOKYMEHT.
Pedepar.

Bremonnenue 113,
tectoB 1 KP.

7 DNEeKTPOHHBIM TapaMarHuTHEIN pe3onanc | 10,8 VYerubit - otBer. | 1
(OIIP) wm ero mpwioxeHus. AToM B TexcToBbIi
anektpuueckoM noie. Dddekr HlTapka. JIOKYMEHT.

Pedepar.

Bremonunenue 113,
tecTtoB 1 KP.

8 N3yuenne  3aKOHOMEpPHOCTEH  CBOWCTB| / VYerueii - otBer. | 1
AJIEMEHTOB B NIEPUOJUYECKON CUCTEME. TekcToBbIi
JIOKYMEHT.
Pedepar.

Brimonnenue 113,
tecTtoB 1 KP.

9 Meroasl  perucTtpanid M JIE€TEKTOPHI| / VYerueii - otBer. | 1
PEHTTEHOBCKOTO M3IIYYEHHS. TekcToBbIi
JIOKYMEHT.
Pedepar.

Brmonunenue 113,
TectoB 1 KP.

11 KoHcTpykiusi ra3oBbIX U TBEPAOTEIbHBIX | 7 VYcerueiii - otBer. | 1
Ja3epoB.  XAPAKTEPUCTUKU  JIA3€PHOIO TekcToBbIf
U3JTY9CHUSI. JIOKYMEHT.

Pedepar.

Brmonunenue 113,
TecToB 1 KP.
HUmoco: 59,8 8

B ocBoeHUM AMCHUIUIMHBI MHBAJIUAAMU U JIMLIAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU
3I0pOBbsl OOJIBbIIIOE 3HAYEHHE HUMEEeT WHAUBUAYyalbHas yueOHass paboTa (KOHCYIbTAlUM) —
JIONIOJTHUTETIbHOE PAa3bsICHEHNE yIeOHOTO MaTepHaa.

WnauBuayanbHble KOHCYJIbTAIMM 110 IpeaMETy (B ToM yuciie yepes3 email, Skype miu viber)
SBIISIIOTCS] BXKHBIM (DaKTOPOM, CITOCOOCTBYIOIIMM MHMBHIyaIU3allMd OOYUYEHUSI U YCTAHOBJICHUIO
BOCIIUTATEIILHOTO KOHTAKTa MEX[Y NpernojaBareieM M 0OydyarolMMCs MHBAJIMJIOM HIIM JIUIIOM C
OTpaHUYEHHBIMU BO3MOXHOCTSMU 3/J0POBBSI.

8. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCII0JIB3YEMbIX IIPH OCYIIECTBJICHUHU
00pa3oBaTe/ILHOIO MPOLEcca MO JMCUHUILIHHE (MOTYJII0)

8.1. [lepeuenb HHGOPMAIMOHHBIX TEXHOJIOT U
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Nudopmanronnsie 00pa3oBaTelbHbIE TEXHOJOTUHM BO3HUKAIOT TIPU HCIOIH30BAHUEM
CpeICTB HMH(POPMAIIMOHHO-BBIYUCIUTEIHHOW TeXHUKH. (OOpa3oBaTeNnbHYIO Cpely, B KOTOPOW
OCYIIECTBIISIIOTCA 00pa3oBaTeabHble MHPOPMAIIMOHHBIE TEXHOJIOTUHU, OMPEIEIAoT padoTaromue ¢
HEl KOMIIOHEHTBI:

— TEeXHUYECKas (BUJ UCIIOJIb3yEeMbIX KOMIBIOTEPHON TEXHUKH U CPEJICTB CBSZH);

— POrpaMMHO-TEXHHYECKas (IMpOrpaMMHBIE CPEACTBA MMOAJIEPKKH —pearn3yeMoi
TEXHOJIOTHH OOyYCHHS);

— OpraHU3al[MOHHO-METOANYECKass (MHCTPYKIUU YydYalllUMCS U IpernojaBaTelsM,
opraHu3aIys yueOHOro mpoiecca).

[Ton o6pazoBaTeIbHBIMU TEXHOJIOTHSIMH B BBICHIEH IIKOJIE TOHUMAETCSI CUCTEMa HaY4HbIX U
WH)KEHEPHBIX 3HAaHUH, a TaK)Ke METOJIOB U CPEJICTB, KOTOPBIE UCIOIB3YIOTCS I CO3JaHus1, cOopa,
nepenavyd, XpaHeHuss ¥ o0paOboTku WH(OpMAMU B TPEIMETHOW OONACTH BBICHICH IIKOJIBI.
dopmupyeTcs npsimasi 3aBUCUMOCTh MKy () (PEKTUBHOCTBIO BBITIOJHEHHUS YICOHBIX MPOTPaMM U
CTEMEHbI0 HMHTETPAallMd B HHUX COOTBETCTBYIOIIUX HMH(DOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUM.

Nudopmannonnas oOpa3oBarenpHas cpeda MpencTaBisieT coboil  HH(pOpMAMOHHYIO
CUCTEMY, OOBEIUHSIONIYI0 MOCPEIACTBOM CETEBBIX TEXHOJOTHH, MPOrpaMMHBIE U TEXHHUYECKHE
CpeACTBa, OpPraHU3aIMOHHOE, METOJAMYECKOE M MAaTeMaTHUECKOe OOeCIeYeHHe, MpeaHa3HauYeHHOe
JUI TIOBBIIEHUS 3(P(PEKTHBHOCTH W JOCTYMHOCTH 0Opa30BaTENLHOTO MpoIecca MOArOTOBKU
CHEIHAIIUCTOB.

XapakTepHoil uepToil 00pa3oBaTeNbHON cpeAbl SBISETCS BO3MOXKHOCTH CTYACHTOB U
npenogaBareneil  obpamarbcs K CTPYKTYPHUPOBAaHHBIM — y4eOHO-METOIUYECKHMM MaTepuajam,
00y4aromuM MyJIbTHMEIUHHBIM KOMITJIEKCAM BCETO YHHUBEPCUTETA B JTF000€ BpeMsl U B JIFO00M TOUKe
npoctpancTBa. [loMuMO 1OCTymHOCTH y4eOHOTO MaTepraia, He0OX0UMO 00ECTICUUTh 00ydYaeMOMY
BO3MOXXHOCTh CBSI3M C TIpEIojiaBaTesieM, MOJMyYeHHe KOHCYJIbTAIlMM B OH-JAWH Wi odd-naiiH
pEeXHUMaXx, a TaK)Ke BO3MOXKHOCTD MOTYYSHUS HHINBUYaTbHOW «HABUTAIIMM» B OCBOCHUH TOTO WIIH
uHOro mnpeamera. CTyneHThl OyIyT CTPEMHUTbCS K THOKOMY DPEXKUMY OOY4YeHHS, MOAYIbHBIM
nporpaMMaM C MHOTOYHMCIEHHBIMH TIOCTYIJICHUSIMH W OTYUCJICHHSIMH, KOTOPBIE MO3BOJIST
HAKaIUIMBaTh 3aU€THBIE CIMHMIIBI, CBOOOTHO TEPEBOJUTHCS M3 OJHOTO By3a B JIPYIOW C Y4eTOM
MPEIBIIYIIErO OIbITa, 3HAHWW W HABHIKOB. [lo-mipekHEMY Ba)KHOH JUIS CTYICHTOB OCTAHETCS
BO3MOXXHOCTh JIMYHOTO Pa3BUTHS U MPO(HECCHOHATBFHOTO POCTa; MPOTPaMMbI MOIYYEeHUS CTETICHU U
KOPOTKHE KYpPChl, BO3MOXXHO, OYyIyT TMOJB30BaThCS OIMHAKOBBIM CIIPOCOM; PE3KO BO3paCTET
NOTPeOHOCTH B MporpamMmax mpodeccnoHanIbHOTO 00YUYEHHS U aCIIMPAHTCKUX MPOrpaMMax.

NubopmanioHHble TEXHOJIOTUHM MOTYT OBITh HKCIIOJIb30BaHBI MPU OOYYEHHUH CTYICHTOB
HECKOJBKMUMH crocobamMu. B camom mpocTom ciiydae peainbHBI Y4eOHBIM MPOIECC HIAET IO
OOBIYHBIM ~ TEXHOJIOTHSAM, a WH(POPMAIIMOHHBIC TEXHOJOTHH TMPUMEHSIOTCS JIMINb  JUIS
MIPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYJACHTOB B BUJIC TECTUPOBAHUS. ITOT MOJIX0]] K OPTaHU3AIHH
00pa30BaTeNbHOTO Mpolecca MPEACTABISICTCS OYeHb MEPCIEKTHBHBIM BBUAY TOTO, YTO TPHU €T0
JIOCTaTOYHO IIUPOKOM HCIOJIB30BAaHUU YHUBEPCHUTET MOXKET MOIYyYUTh CEPHE3HYI0 IKOHOMUIO
CpeACTB u3-3a 0oJiee HU3KOH CTOMMOCTH TPOBEJCHHS CETEBOTO KOMIBIOTEPHOT'O TECTUPOBAHHS IO
CPaBHEHHIO C ayJUTOPHBIM.

[IpumeneHne 0Opa30BaTEIBHBIX HH(POPMAIIMOHHBIX PECYpCOB B KAadeCTBE JIOTIOJHEHHS K
TPAIUIIMOHHOMY YYeOHOMY TIpOIIeCCY HMMEeT OOJbIIoe 3HaueHHe B TeX CIydYasx, Korja Ha
KaueCTBEHHOE YCBOEHHE oObeMa ydeOHOro marepuana, mpeaycMmorpeHHoro ['OC, He xBaTaer
ayJUTOPHBIX 3aHATHH 1Mo yyeOHoMmy TuiaHy. Kpome Toro, Takas ¢opma OopraHu3anud y4eOHOTO
npolecca 04eHb BayKHA MPU HEOIMHAKOBOM HaYaIbHOM MOJArOTOBKE 00yYaIOUINXCA.
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Crnenyer 0coOEHHO MOAYEPKHYThb, YTO NPH TAKOM IOJAXOJ€ KpailHe BaXHO 00ECHeYnuTh
MHTCHCUBHBIH KOHTpPOJIb CTENEHU YCBOEHMs Marepuana. Kak mnpaBuiao, N0 KaxIoM TeMme
MPElyCMOTPEHO O0JIbIIOE 110 00BEMY KOHTPOJIBHOE 33JaHUE WM KOHTPOJIbHOE TECTUPOBAHHE.

Takum 006pa3oM, HAKOIJICHHBIA OMBIT MPUMEHEHHUS WH(GOPMAIMOHHBIX U JHUCTAHIIMOHHBIX
TEXHOJIOTHI1 B yueOHOM Ipoliecce B Pa3IUYHbIX BapUaHTaX IMO3BOJISET TOBOPUTH 00 OMpeIeIeHHbBIX
MPEeUMYIIEeCTBAaX MOJO00HBIX (hOpPM OpraHU3aIMK Y4eOHOTrOo Mpoliecca:

— CTaHOBUTCS BO3MOXKHOM MPUHLIUIIAATBHO HOBast OpraHu3aIus

CaMOCTOSITENIbHON PabOThI CTYACHTOB;

— BO3pacTaeT UHTEHCUBHOCTh y4EeOHOT0O IpoIiecca;
— y CTYIACHTOB MOSBISETCS OMOJHUTENbHAS MOTHUBALUS K MO3HABATEIbHOM

JESITEIIbHOCTH;

— JOCTYIHOCTh Y4EOHBIX MaTEPHUAJIOB B JII000€ BpeMsi;
— BO3MOYXHOCTh CAMOKOHTPOJISI CTENIEHN YCBOEHUSI MaTepuaia Mo Kaxaoi Teme

HEOrpaHMYEHHOE KOJIMUYECTBO pas.

8.2. [lepeueHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

1. Onepanuonnas cucreMa MS Windows (© Microsoft Corporation).
2. HurterpupoBanHoe opucHoe npuinoxkenue MS Office (© Microsoft Corporation).
3. [IporpammHOe oOecriedeHne sl OpPraHU3alUH  YIPABIIEMOro W 0€30IacHOro

A0CTYyIIa B I/IHTCpHCT.

Ne norosopa [lepeueHp NHUIIEH3MOHHOTO MPOTPAMMHOI0 00ECIIeUeHUS
Hor. Ne77-AD®/223-®3/2017 | Ilognucka nHa 2017-2018 y4yeOHBI roa Ha MpPOrpaMMHOE
oT 03.11.2017 obecrieueHre B paMKax MmporpaMmmMbl komnanuu Microsoft

“Enrollment for Education Solutions” a1 KOMITBIOTEPOB U
cepBepoB Ky0GaHCKOro rocy1apCTBEHHOTO YHUBEPCUTETA U €TI0
¢bunnanos:

DsktpEdu ALNG LicSAPKk MVL

4, [Iporpammuoe oOecrieuenue st 6€30mMacHO pabOTHl HAa KOMITbIOTEpE — (pailioBbIi
AHTUBUPYC, IOYTOBBIM aHTUBUPYC, BEO-aHTUBUPYC U CETEBON IKPaH.

Ne A0TroBoOpa Hepequb JIMICH3UOHHOI'O MTPpOTPpaMMHOTO obecreueHust

Kontpakt Ne69-AD®/223-O3 | KoMIUIEKT ~ aHTUBHUPYCHOTO  HPOTPaMMHOrO  oOecredeHus
ot 11.09.2017 (mpoaneHue npaB MOIB30BAHUS):

AHTHUBHUpYCHasi 3amuTa (U3UYECKUX padOuux CTaHIUH W
CEPBEPOB:

Kaspersky Endpoint Security mns 6usneca — CraHaapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpYCHas 3allUTa BHUPTYyalbHbIX cepBepoB: Kaspersky
Security mst BupTyanbHbIx cpea, Server Russian Edition. 2549
VirtualServer 1 year Educational Renewal License
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3amra moyToOBOrO cepBepa oT cmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpPYCHAas 3alllUTa BUPTYyaIbHBIX pabounx cranuuii (VDI):
Kaspersky Security mist BupryansHbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational
Renewal License

o. Cucrema kommbrotepHoii mareMatuku MATHCAD ¢ HeoOXOIUMBIMH TaKETaMH
pacmupennii (© Parametric Technology Corporation).

6. Cucrema kommberotepHoit Mmarematuku MATLAB + SIMULINK ¢ HeoOXoauMbIMu

tynookcamu (© The MathWorks).

Ne moroBopa

HepequL JIMOCH3WOHHOI'O IIPOrpaMMHOI'O obecreyeHus

KonTpakt Nel115-OAD®D/2013
ot 05.08.2013

[Ipoanenne mporpaMMHON TOANEPKKA W TPUOOPETEHHE IpaB
10JIb30BAHUS IPUKJIAIHBIM [IPOrPAMMHBIM O0€CIIeUeHUEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakrt Nel127-AD®/2014 ot
29.07.2014

[IpenocraBnenue OeccpouHbIX pas 10JIb30BaHUs
IPOrpaMMHBIM ~ 00€CIIEYEHHEM, BO3MOXKHOCTb  3arpy3Ku
JIMIEH3MOHHOT'0 IPOrpaMMHOro obecrieueHust uepes3 MHTepHeT:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. OnexkTpoHHass OubnmnoreyHas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. Nudopmannonnas cuctema «EnmHoe OKHO JocTyna K
o0pa3zoBareNbHBIM pecypcam»: http://window.edu.ru/window

3. PyOpukoH — KpymHEWIIMI SHUIMKIONEAUYECKHH pecypc
Wurepnera: http://www.rubricon.com/

4, AHHOTHPOBAHHBIN TeMaTHUYeCKU KaTanor UHTepHET pecypcoB

no ¢usuke: http://www.college.ru/
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S. Karanor HaY4YHBIX peCypcCoB:

http://www.scintific.narod.ru/literature.htm

6. Bonbias Hayynas oubnnoreka: http://www.sci-lib.com/

7. EcrecTBEeHHO-HAy4HBIN o0pazoBaTeIbHBIN [opTat:
http://www.en.edu.ru/catalogue/

8. Texunueckas oubamoreka: http://techlibrary.ru/

9. dusnueckas SHIMKJIIOTICITUS

http://www.femto.com.ua/articles/

10.  Axamemuk — CrnoBapu W SHUMKJIONEAWM Ha AKaJeMUKE:

http://dic.academic.ru/dic.nsf/enc physics/

http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/

11. Buxunenus - cBOOOHAA SHIUKJIONEINS.

http://ru.wikipedia.org/wiki/
[TopTran «AtomHast puzuka»
http://ru.wikipedia.org/wiki/Atomuas_cdusnka/
[TopTan «ATom»

http://ru.wikipedia.org/wiki/Atom/ ITopran «dnekTpoHHas

000J104Ka»
http://ru.wikipedia.org/wiki/DnekrpoHHas_o0osiouka/
[Topran «Mosnekyna»
http://ru.wikipedia.org/wiki/Monekyna/ [Topran
«OneKkTpoHHas KOHUTyparms»
http://ru.wikipedia.org/wiki/OnekTpoHHas_KOHGUryparms

/

12. dusnueckas >HnuKIonenus http://www.femto.com.ua/articles/

ATOM — dusnueckas OHIOUKJIIOIIC AU
http://www.femto.com.ua/articles/part_1/0220.html
MOJ’IGKYJ'Ia — dusnueckasd OHIIUKJIIOIIC AU
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas puzuka — Ouznyueckas YHITUKIONE I
http://www.femto.com.ua/articles/part_1/0222.html 13.
AToMHas Qusmka | PopMyIbl U pacyeThl OHJIAH

http://www.fxyz.ru/dbopmynsl_1nio_¢usuke/aromuas_¢huszu

ka/ 14. Atomnas gusuka — Merasuuuknonenus Kupunna

u Medoaus

http://megabook.ru/rubric/Hayka/®@u3uka/ATomMHas_¢busu

ka/

9. MarepuanbHO-TeXHHYECKas 0a3a, He00X0AUMAas Il OCYLIeCTBJICHHUS

00pa3oBaTe/LHOIO MPoIecca MO JMCUUILIHHE (MOTYJII0)

Vcnentnas pcanusanusa MNpernogaBaHud IUCHHUILIAHBI «ATOMHas (1)I/ISI/IK3>> nmpeamnojaracTt

HaJIMYue MHUHUMaJbHO HEOOXOAMMOIO MJis pealu3aluy OakanaBpCKOM MpOrpaMMbl IE€pedHs

MaTCpHUAIIbHO-TCXHUYCCKOT' O obOecrnieucHuUs:

— JIEKIIUOHHBIE ayJIUTOPUH (obopynoBaHHbIE

BHJICONTPOCKITMOHHBIM

o0opymoBaHuEeM ISl TIPE3EHTAIMi, CpPEICTBAMHU 3BYKOBOCIPOW3BEICHUS, OSKPaHOM, U

uMeroIre Boixo B IHTepHET);

- KOMIIBKOTCPHBIC KIIACCHI AJId IMTPOBCACHUS IMPAKTUICCKUX SaHﬂTHfI;

50


http://www.scintific.narod.ru/literature.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.sci-lib.com/
http://www.sci-lib.com/
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/

— JUCIUICHHBIA KJIAcC € MEPCOHAIBHBIMM KOMIIBIOTEPAMH ISl TIPOBEACHUS
71a00paTOPHBIX TPYIIIOBBIX 3aHATHIA;

— MIPOrpaMMbI MOJCITUPOBAHUS (PU3MYECKHUX MPOIIECCOB B aTOMHOM (PU3HKE;

— MporpaMMbl OHJIAMHOBOT'O KOHTPOJISi 3HAHUM CTYACHTOB (B TOM YHCIE
IIPOrpaMMHO€E 00€eCIIeYeHUE TUCTAaHIIMOHHOTO 00Y4YEeHHUs);

— HAIMYME HEOOXOIUMOro JIHMIIEH3MOHHOTO IPOrpaMMHOTO obOecreueHus
(omeparmonHas cucrema MS Windows; nuaterpupoBanaoe oducHoe npunoxkenne MS Office;
cucrema komnbroTepHo mateMatnku MATHCAD ¢ makeramu pacumimpeHuid; cucteMa
koMmmbroTepHOM MateMatnku MATLAB + SIMULINK ¢ HeoOX01uMBIMU TYJIOOKCAMH).
JlaGoparopus aTOMHOW U SJEpHOI (PU3MKHU OCHAIIEHA CIIEAYIOIIUM SKCIEPUMEHTAIbHBIM

UHCTPYMEHTAPUEM:

- yctanoBka ®KJI-6 ¢ ocummnorpadom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonuciiem H307/1;

- Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMITBEOTEPOM U IPUHTEPOM;

— nabopartopubie koMriekcol JIKK-4 n JIKK-5;

— cnektporpadsr JJPC-8 u kBapuessiit ICII-28;

— dorosnekTponHsle kacceta MOPC-6  (MHOrokaHaibHas  ONTHYECKas
perucTpupymolas cuctema) s criekrporpada JJDC-8;

— dorosnekTponusle kacceta MOPC-6  (MHOrokaHanbHas  ONTHYECKas
peructpupymoias cuctema) i criekrporpada MCII-28;

— uckpoBoii renepatop MBC-29;

— cnektpometp COIIP-2;

— nozumetp API'3-02 u nozumerp-paguomerp MKC-05;

— CHTHAIIN3aTOP 3arpsi3HEHHOCTH;

— nabopaTopHas yCTaHOBKA 10 M3MEPEHHUIO MTepHo/a MoTypacnajia;

- pPaguoOMETPHI C OCIUILIOrpadoM U MEPEeCYETHRIM MPUOOPOM;

— nabopartopHas yctanoBka Y JII1-1,

— CIUHTHUISIIMOHHBIC TTPHOOPHI PA3INIHBIX THUIIOB;

— MEePCOHANBHBIE KOMITBIOTEPHI ¢ YCTAHOBJICHHBIM IMPOTPAMMHBIM KOMILIEKCOM
«®Pu3uka mukpomupa (MI'Y)».
[Ipy uWCHONB30BaHWUW IJICKTPOHHBIX W3JIAaHUH BY3 JIOJDKEH O00ECIEeYUTh KaKIOTO

06yqa10mer00ﬂ BO BpEMA CaMOCTOSITEILHOM ITOITOTOBKHU pa60‘-II/IM MECTOM B KOMIIBIOTCPHOM KJIACCE

C BBIXOOOM B I/IHTepHCT B COOTBETCTBHH C 00bEMOM HU3Yy4aCMbIX TUCIIUILINH.

Bun pa6or MatepuanbHO-TEXHUYECKOE 00ecTIedeHHEe TUCITUIINHBI

/o

(MOmyJIsl) U OCHAIIEHHOCTh
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1 JIeKIMOHHBIE 3aHATHS

VYyebnast  aymuropuss NI MPOBEIACHUS  3aHATUU
JeKIMoHHOro Tuna — aya. 201, kopm. C:

KommiekT yae6Ho#t mebenu Ha 150 mecT; nocka yueOHas
MarHUTHO-MapKepHasi; IpOeKTOp MHTepakTuBHBIA Epson EB-
585Wi; tpubyna uatepaktuBHas SmartOne PRO15;

Jlunen3nonHoe mporpaMmmHoe odecrnieuenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
ADD/223-D3/2018; Cornamenne Microsoft ESS 72569510).

JlekuroHHas ayAUTOpHs, OCHALLEHHAS MPE3EHTALIMOHHON
TEXHUKOHW  (MPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOLIMM TporpaMMHbIM obecrieuenuem (I10), a
TaK)Ke JOCTATOYHBIM KOJIMYECTBOM MOCATOUHBIX MECT:

Ne 209¢ (mpoexkrop EPSON EB-1776W).

2 [TpakTHyeckue 3aHsATH

Aynutopus, OCHAIIEHHAs TPEeMs MEJOBBIMH  HJIH
MapKEepHbIMA  JTOCKaMH, MPE3EHTAUUOHHON  TEXHUKOMU
(mpoexTop, 9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM
nporpamMmmubiM obecrieuenneMm (I10), a Takxke nOCTaTOYHBIM
KOJIMYECTBOM IOCAI0YHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

3 JlaGopaTopHbI€ 3aHATHS

«YuebHas 1abopaTopust aTOMHOMW U SIIEPHOHN (PU3HKI»:
ayn. 225¢ (cM. HIDKECTIEAYIONIYI0 TabIuILy).

4 KypcoBoe

Komuartsr AJId BBITIOJIHCHUS KYPCOBBIX pa60T:

MIPOEKTUPOBaHUE 202¢ UTuCC 6ak.; 137¢ UTuCC mar.; 311 (PT, ODuH, P®); 132¢
(D)
5 I'pynmoBsie Aynuropuu: 209c,
(MHIUBUYyaIbHbBIE) 207c, 205c¢
KOHCYJIbTAIlHH
6 Texyuuit KOHTPOJIb, Aynuropuu: 209c,
IPOMEXKYTOUHAs 205c¢
aTTecTanus
7 CamocrosTenbHas Kabuner ans camocTosTenbHOW pabOThI, OCHAIIEHHBIN
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO IMOJKIIIOYEHUS K

cetn «HTepHET», TPOrpaMMOIl SKPaHHOTO YBEIHUYEHHUS U
00€eCrevYeHHbIN TOCTYIIOM B JJIEKTPOHHYIO WH(OPMAaIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcuteta: 208c, 204¢

«YueOHasi J1TabopaTopusi aTOMHOI U siAepHOiIl Pu3nKm», aya. 225¢

JlaGopaTopHble padoThI
MO AUCHUIIHHAM:
«AToMHas pu3HKay,
«®Du3uKa aTOMHOTO f]Ipa U
3J€MEHTaPHBIX YACTULD)

O6opynoBanue " MPOTPaMMHO-
TEXHUYECKOE OCHAIIIEHHE yaeOHOU Koxso
abopaTopuM, OTHOCAIIUECS TOJBKO K
JTAHHBIM JUCIUILTHHAM:

VYceranoska ®KJI-6 ¢ ocmmtorpadgom CQ- 1
5010A
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VYcranoska JIKK-2 ¢ camonucuem H307/1

Ne-He mnazep JII'H-203 ¢ BosbTMETpOM,
KOMIIBIOTEPOM U IIPUHTEPOM

Jla6opatopubie komriekcol JIKK-4 u JIKKS

Crnextporpadsr IDC-8 u kBapuebiit MCII-
28

dorosnekTponnele  kaccera ~ MOPC-6
(MHOrOKaHaJIbHAs ONTHUYECKas
perucTpupyroas cucTema) TULSI
criektporpada J[DC-8

®otosnekrponnsle  kaccera ~ MOPC-6
(MHOTOKaHaJIbHAS OIITHYECKast
perucTpUpyromast crcrema) TUIst
cnekrporpada UCII-28

Hozumetrp API'3-02 u qo3umerp-paguomeTp
MKC-05

CI/IrHaJ'II/ISaTOp 3arpsA3HCHHOCTHU

JlaGopaTopHasi yCTaHOBKa II0 H3MEPEHHUIO
nepuoJia moxypacnaja

Pammomerpsl ¢ ocmwuiorpagoM |
NepecUYeTHBIM PUOOPOM

Jlaboparopnas ycranoBka YJIII-1

CUMHTWUIALIMOHHBIE TIPUOOPHI Pa3IMUHbIX
TUIIOB

IlepconanbHble KOMITIBIOTEPBI c
YCTaHOBJICHHBIM IIPOrpaMMHBIM
komriekcoM «®Puznka mukpomupa (MI'Y)»

HaGopHble KOMIJIEKTHI sl TNPOBEICHUS
7a0opaTOpHbIX paboT (coenMHUTETbHbIE
MOJTyJIH, IIHYPBI, KaOeu, Mepexosl 1 Jp.)
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