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1. Henau u 321244 M3yYeHUs] TUCHMILINHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

JucuumimHa «AToMHas Gpu3uka» BXOIUT B OJIOK €CTECTBEHHO-HAYYHBIX JUCIHILINH, TIPE/I-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y yUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS M TBEPbIX
3HAHMH O TPOIIECCaX U SBJICHUSX, CBSI3aHHBIX C (PU3UYECKHUMH CBONCTBAMHU MHKPOMHUpPA U KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOAUMBIX JJIsi IOHUMAHUS U HCIIOIb30-
BaHUs B WHKCHEPHO-TEXHHUYECKUX pa3pabOTKax. AKTYalbHOCTh AUCIHILIMHBI «ATOMHAS (PU3UKA»
00ycIioBJIeHa MPUMEHEHUEM 3HaHUN, YMEHUI 1 HABBIKOB, MIOJYYEHHBIX B IPOLIECCE €€ U3yUeHUs, s
U3y4YEHHs TUCIUIUIMH U3 IPYTUX OJOKOB M YCIIEIIHOTO OCBOCHUS CIIEHUAIBHOCTH B IIEJIOM.

VYuebHas qucuuiinHa «AToMHas (PU3MKay CTaBUT CBOEH LIENbIO U3y4eHHe (PU3MYECKUX CBOMCTB
MHUKpPOMHPA U KBAHTOBBIX SIBJICHUI Ha aTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3agauyu qUCHMILINHDI

OCHOBHBIE 337]a4¥ OCBOEHUS AUCLUIIINHBIL:

— U3Y4YUTh KCIEPUMEHTAIbHbIE METObI UCCIIEOBAHNS BHYTPEHHEIO CTPOEHHS aTOMOB;

— paccMoTpeTh pusnueckue 3PGEeKThl U sBICHUS, 00YCIOBIEHHbIE, B OCHOBHOM, 3JEKTPOH-
HBIMH 000JI0YKaMH aTOMOB U MOJIEKYT,

— YCBOUTb OCHOBHbBIE IOHSATHUS BOJHOBOM MEXaHUKU U OCOOEHHOCTH MOAX0J1a K U3YUYEHHUIO U
ONMCAHUIO ATOMHBIX SIBJICHUH.

BocnuratenpHas 3a1ada 3aKirodaeTcs B GOPMHUPOBAHUU Y CTYJIEHTOB MPO(ECCHOHAIBHOTO
OTHOLIEHHUS K IIPOBEACHUIO HAYYHO-UCCIIEJOBATEIbCKUX U MPUKIAAHBIX padOT, B pa3BUTUHU TBOpYE-
CKOM MHMIIMATUBBI U CAMOCTOSTEIbHOCTH MBILUICHUS.

B pacumpenHblii ciicok 001uMX 3a/1a4 AUCHUIUIMHBI BXOJAT CIEAYIOLINE 3a/1a4u:

— 0000WUMb U CUCMEMAMUZUPOBANb 3HAHUSA NO:

— COBPEMEHHBIM INPEICTaBIECHUSAM 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH Bellle-
CTBA, JKCIIEPUMEHTAIBHBIM U TEOPETUUYECKHMM METO/aM HCCIIEOBaHUs BHYTPEHHETO
CTPOEHHS aTOMOB M MOJIEKYT;

— OCHOBHBIM 3aKOHaM, UJESIM U IPUHLUIIAM aTOMHON (DU3HKY; HU3HUEeCKUM d(-
dexTam U sIBIIEHUSIM, O0YCIOBJICHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JIOYKaMH aTo-
MOB M MOJIEKYJ;

— Hay4yumo:

— C HAyYHOW TOYKH 3pEHUSI OCMBICIUBATh U UHTEPIIPETUPOBATh OCHOBHBIE M0JIO-
JKEHUS aTOMHBIX ¥ MOJIEKYJISIPHBIX SBJICHUM;

— NPUMEHSATh MOJyYEHHbIE 3HAHUS JJIS PAaBUIbHOW MHTEPIIPETAlMY OCHOBHBIX
SBJICHUI aTOMHOU (PU3UKHU;

— Ha/IJIeXKAIUM 00pa30M OILIEHUBATh MOPSIKH (PU3NUECKUX BEIUUNH;

— UCIIOJIb30BaTh MOJTYUYEHHbIE 3HAHUS B Pa3IMYHBIX 001aCTAX (PU3NUECKOI HAyKu
U TEXHUKH;

— HAaCTpauBaTh U HKCIUTYaTHPOBATh 3KCIIEPUMEHTAIbHbIE IPUOOPHI ISl HCCIIE0-
BaHUsl BHYTPEHHETO CTPOCHUSI aTOMOB;

— IPUMEHSATH UMEIOILINECS TEOPETUUECKUE 3HAHNS AJIs IPOBEACHUS U UCTOJIKOBA-
HUS SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKM NMPUMEHEHHS] OCHOBHBIX METO/I0B (hPM3UKO-MAaTEMaTHUECKOTIO aHaJIn3a
JUISL pEeLIeHUs] KOHKPETHBIX 3a]a4 (PU3UKU aTOMOB U MOJIEKYT,;

— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOJEITNPOBAHMUS;

— YMEHHE C TMOMOILIBIO aJEKBATHBIX METOJOB OLIEHMBATh TOYHOCTH M IOTpELI-
HOCTb TEOPETHYECKHUX PACUETOB U IKCIIEPUMEHTAIbHBIX U3MEPEHUI;



— HaBBIKU MPABUWIIbHOM HKCILTyaTaIllMl OCHOBHBIX MPHOOPOB U 000PYI0BaHUS CO-
BpEMEHHOH (hU3UIECKOI J1ab0opaToOpuH;

— HaBBIKM 00pabOTKU M MHTEPIPETUPOBAHUS PE3YIIbTATOB HKCIICPUMEHTA;

— YMEHHE aHAJTU3UPOBATh (PU3MUECKUIT CMBICI MTOJTyYSHHBIX PE3YJIbTATOB.

1.3. MecTo THCHUIIMHBI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Huctumnmuaa b1.5.06.05 «Atomuas ¢pusukay Bxoaut B Moayinb @usuka b1.5.06 6azoBoii va-
ctu b1.b 6moka 1. Juctiuruinast (Mmoxynu) b1 yaeOHoro miiaHa.

JlMcUUIUIMHA JIOTHYECKU M COZEPKATEeIbHO-METOANYECKH CBSA3aHa C JAUCLUILUIMHAMU MOJY-
neit «Maremarukay, «Ob6mas ¢pusukay, «O0mui Grusnyeckuii mpakTUKyM». J1Ji1 OCBOSHHS TaHHOM
JUCLUITIMHBI HEOOXOAUMO BJIAJIETh METOJaMHU MaTEMAaTUYECKOI0 aHaIN3a, aHAJIMTUYECKON TeoMeT-
pHH, JTMHEHHON anreOphl, pelieHneM anredpandeckux, TuddepeHnaIbHbIX 1 HHTEIPAIbHBIX YPaB-
HEHMH; TeOpUH (QYHKLIMH KOMILJIEKCHOIO MEPEMEHHOr0, TEOPUU BEPOSTHOCTEH M MaTeMaTU4YEeCKON
CTaTUCTHKH; 3HATh OCHOBHBIC (PM3UYECKUE 3aKOHBI, YMETh NMPUMEHATh MaTEMAaTUYECKUE METOABI U
(du3nueckre 3aKOHbI ISl pELICHUs TPAKTUYECKHX 3a/1a4.

B pe3ynbTare n3ydeHus HaCTOSIIIEH TUCIUIUTUHBI CTYACHTHI TOJDKHBI IIOTYYHATh 3HAHUS, HMe-
IOIME HE TOJBKO CaMOCTOSITEIbHOE 3HAUYE€HUE, HO M obecrednBarone 6a30Byl0 MOATOTOBKY JUIS
YCBOEHHUS AUCUMILIMH 0a30BOi U BapuaTUBHOM yacTel 6sioka 1 «/luciuminnsl (Moaynn)» yueoHOro
IUIaHa.

1.4. TlepeyeHpb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs MO JUCHHUILINHE (MOAYJII0), COOT-
HECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTaTAMH 0CBOEHHS 00pa30BaTe/IbHOI NPOrpaMMbl

N3ydyenne nanHON y4eOHOW NUCHUIUIMHBI HANPABICHO Ha (popMHUpOBaHUE Y 00yUYaIOIMIUXCS
cnenyromux komnerenuuid: OINK-1, OITK-2.

No Wnpekc | Conepxanue B pesynbrare u3ydeHus yueOHONU AMCHUIUIMHBI
Ly | KOMTIe- | KOMIeETeHIHH 00y4Jaronuecs JOIKHBI
TEeHIMU | (MM €€ YacTH) 3HATh yMeTh BJIa/1eTh

1 OIIK-1 | cmocoOHOCTBIO TpEA- | — COBPEMEHHbIE | — €  HAaydyHOW | —  MeToJaMHu
CTaBIISITh A/IEKBATHYIO | MIPEICTABICHHUS] | TOUYKH 3peHHS | TPOBEACHUS
COBPEMEHHOMY 00 aTOMHOM | OCMBICTIMBAaTh M | (pU3HUECKUX
YPOBHIO 3HAHUI Hayd- | CTPOCHUH BeIle- | HHTEPIPETUPO- WCCIIETOBAaHHA
HYIO KapTHHY MHpa Ha | CTBA, OCHOBHBIE | BaTb  OCHOBHBIE | U U3MEPEHUH;
OCHOBE 3HAHUS OCHOB- | 3aKOHBI, UJCH W | MOJIOKEHHS aTOM- | —  HaBBIKAMH
HBIX TIOJIOKEHUH, 3a- | MIPUHLIUIBI HBIX SBJICHUH, | IPUMEHEHUS

KOHOB n METOJ0B aTOMHOM (1)1/1- OLICHUBATh I10- | OCHOBHBIX MC-
C€CTCCTBCHHBIX HAYK U | 3UKH, UX CTAHOB- | pAOKH (1)1/13qu— TOJ0B (l)I/I3I/IKO'
MaTCMaTHKHU JICHUC U pa3BH- | CKUX BCJIIMYHH, | MATCMATHYC-
TUC B UCTOPHUYC- | UCTIOJIB30BATH I10- | CKOI'O aHaJIn3a
CKOH MMOoCJICA0- | IYYCHHBIC 3HAHUA | IJIA PCIICHUA
BaTCIIbHOCTHU, UX | B PA3JIMYHBIX 00- | €CTEeCTBEHHO-

MaTreMaTn4dc- JacTiax (1)I/I3I/I‘—Ie- HAay4YHBIX  3a-
CKOC€ OIncCaHuc, CKOH HAyKHU U TCX- | OaY;
TECOPETUUCCKOC HUKH, — HaBBIKaMH
HUCCICOIOBAHUEC U | — B HpaKTI/IquKOﬁ 06pa60T1<1/1 n
IMPAKTUYCCKOC JACATCIIBHOCTH HHTCPIPECTU-

UCIIOJIb30BAHUE; | IPUMEHATh 3HA- | pOBAaHUS  pe-
— COBpPEMEHHbIE | HUI O (usmye- | 3ynpTaToB Pu-
MeTo/ibl (PU3MKO- | CKUX  CBOMCTBax | 3UKO-MaTeMa-




Maremaruye-

CKOTO  MOJAEIH-
pOBaHMSA MU TEO-
PETUYECKOrO HUC-
CIICIOBAHUS  5IB-

JAeHui  (QU3MKK
aTomMa, METO/BbI
HaOII0ACHUS

aTOMHBIX SIBJIC-
HHUM, HUX DIKCIIe-
PUMEHTAIBHOE
WCCIICIOBAaHUE H
MPAKTUIECKOE
WCIIOJIb30BAHNUE;
- TIPUHITUITBL
YCTPOMCTBA U
(GYHKITMOHUPO-
BaHUS OKCIICPH-
MEHTAJIBHBIX
puOOpOB ISt
HCCIICIOBAHUS
BHYTPCHHETO
CTPOCHHSI  aTo-
MOB.

00BEKTOB U SIBJIE-
HUHU 019 CO30aHUA
TUIOTE3 U Teope-
TUYECKUX  MOJIe-
Jed, TPOBOJUTH
aHaJIU3 TPaHUI] UX
NPUMEHUMOCTH;
— TMPUMEHATH CO-
OTBETCTBYIOIIHE
METO/bI MPOBEIE-
HUSA (U3HYECKUX
HCCIIEIOBAHUN U
M3MEPEHHUI;

— TMPUMEHATHh OC-
HOBHBIE METOJIbI
¢u3nko-mMaTema-
TUYECKOTO0  aHa-
au3a IS perie-
HUS €CTECTBEHHO-
HAy4YHBIX 3a7a4 U
(bu3nIecKoro Mo-
NENUPOBaHUS B
MIPOU3BOJICTBEH-
HOM MPaKTHKE;

— IPUMEHSITh UME-
IOLIUECS] TEOPETU-
YECKUE  3HAHUS
JUISL IPOBEJICHUS U
MCTOJIKOBaHUS
3KCIEPUMEHTOB;
— HACTpaWBaTh M
3KCILTYyaTUPOBATh
AKCTIEPUMEHTAITb-
HbIe TPUOOPHI 715
HCCIe0BaHUs
BHYTPEHHETO
CTPOCHHUSI AaTOMOB;
— IPUMEHSITh UME-
IOIIHECS] TEOPETH-
YECKHE  3HAHUS
JUTSI TIPOBEJICHUS U
MCTOJIKOBaHUS
JKCTIEPUMEHTOB;
— ¢ TIOMOIIBIO
aZICKBaTHBIX  Me-
TOJOB OLIEHUBATh
TOYHOCTb U TIO-
TPELIHOCTh Teope-
TUYECKHX pacye-
TOB U U3MEPECHUH,
aHAJIM3UPOBATH
busnueckuit

TUYECKOT0 MO-
JeIMPOBAHMSI,
TeopeTuye-
CKOTO pacyera
1 9KCIIEpUMEH-
TadbHOTO HC-
CJIEIOBAHMS;
—  HaBBIKaMU
MPaBUWILHOMN
IKCILTyaTaluu
OCHOBHBIX
npubopoB U
o0opyIoBaHUs
COBPEMEHHOM
(buznIecKoit
naboparopuu;
—  HaBbIKaMU
00paboTKu U
WHTEPIIPETH-
poBaHusl  pe-
3yJIbTAaTOB IKC-
MEePUMEHTA;
—  HaBBIKaMU
PUMEHEHUS
MOJTY9EHHBIX
TeopeTuye-
CKMX 3HaHMI
Ui pelIeHUs
TIPUKJIATHBIX
3amad.




CMBICII TIOJIy4€H-
HBIX pe3YyJIbTaTOB.

OIIK-2

CIOCOOHOCTBIO BBISIB-
JSITh €CTECTBEHHO-
HAy4YHYI0  CYIIHOCTh
npobieM, BO3HHUKAIO-
mux B xone mpodec-
CHUOHAJIbHOW JEATEIb-
HOCTH,  IPHUBJIEKATDH
JUISL UX PEIICHUS COOT-
BETCTBYIOIIHHA ¢bu-
3UKO-MaTeMaTH-4e-
CKMH armapar

— COBpPEMCHHBIC
MIPEICTaBICHUS
00 aTOMHOM
CTPOCHHH BelIle-
CTBa, OCHOBHEBIC
3aKOHBI, UACU H
TIPUHITATIBI
aToMHOH  u-
3UKH, UX CTAHOB-
JICHHE W pPa3BU-
THE B UCTOpHYC-
CKON mocieno-
BaTCIILHOCTH, UX
MaTreMaTHue-
CKOE OITMCaHue,
TEOPETUICCKOE
HCCIIEIOBAHUE U
MIPAKTUIECKOE
HCIIOJIb30BAHUE;
— COBPEMCHHBIC
METOBI bu-
3UKO-MaTEeMaTH-
YeCKoro Moje-
JTUPOBAHUS u
TEOPETHYECKOTO
HCCICAOBaHUS
SIBJICHUI bu-
3UKH aToMa, Me-
TOABl HaOIOJIe-
HHSI ~ QTOMHBIX
SIBIICHHH, Ux
IKCIIEPUMEH-
TaJbHOE HCCIIe-
JIOBaHME U TIPaK-
TUYECKOE  HC-
IMOJIb30BaHHE;

- TIPUHITAITBI
YCTPOWCTBA U
(yHKIIMOHUPO-
BaHUS OKCIIEpH-
MEHTaIbHBIX
npubopoB s
HCCICAOBaHUS
BHYTPEHHETO
CTPOCHHS  aTo-
MOB.

— C Hay4dHOH
TOYKHU 3peHus
OCMBICIIMBATh U
HUHTEPIPETUPO-
BaTb  OCHOBHBIE
II0JIOKEHUS aTOM-
HBIX SIBJICHHH,
OLICHMBATh  IIO-
panku  ¢usznye-
CKMX  BEJHMYMH,
UCITIOJIB30BaTh I10-
Jy4YEHHbIEC 3HAHUA
B Pa3JIMYHBIX 00-
JTacTax  Qusuye-
CKOW HAYKH U TeX-
HUKH;

— B NIPAKTUYECKOU
JESTEIbHOCTH
OPUMEHATh  3Ha-
HUA O (usuye-
CKMX CBOWCTBax
00BEKTOB U sIBJIC-
HUU IS CO3/1aHUs
TUIOTE3 U Teope-
TUYECKUX MOJe-
JIed, TPOBOAUTH
aHaJIN3 TPaHUL] UX
MIPUMEHHUMOCTH;
— TMPUMEHATh CO-
OTBETCTBYIOLIHE
METOJBI NPOBENE-
HUSA  (PU3UUECKUX
UCCIIECNOBAHUN U
U3MEPEHU;

— TIPUMEHATH OC-
HOBHBIE METO/IbI
¢u3uKo-MaTema-
TUYECKOTO  aHa-
au3a IS perie-
HUSl €CTECTBEHHO-
Hay4yHBIX 3aJa4 U
¢buznyeckoro Mo-
JeNIUpPOBaHUsl B
IIPOU3BO/ICTBEH-
HOM IIPaKTHUKE;

— IPUMEHSTh UME-
IOIIUECS] TEOPETU-
YECKUE  3HaHUA
JUISL IPOBEJICHUS U
HCTOJIKOBAHUS

—  MeToJaMu
MIPOBEICHUS
(hUBUIECKUX
HCCIIEA0BAaHUI
Y U3MEPEHHUI;
—  HaBBIKaMU
MIPUMEHEHUS
OCHOBHBIX Me-
TOA0B (hU3UKO-
MaTemMaTuye-
CKOTO aHau3a
UL pelIeHus
€CTECTBEHHO-
HAy4YHBIX 3a-
nad;

—  HaBBIKaMU
00paboTKu W
WHTEPIIPETH-
poBaHusl  pe-
3yJIbTaTOB (H-
3UKO-MaTeMa-
TUYECKOTO MO-
JeIMPOBAHMUS,
TeopeTHye-
CKOTO pacuera
1 OKCIICpPUMEH-
TaJbHOTO HC-
CIIeZIOBaHMUS;
—  HaBbIKaMU
IIPaBUIILHON
SKCILTyaTaIluu
OCHOBHBIX
npubopoB
o0opynoBaHus
COBPEMEHHOM
¢buznueckoi
nmabopaTopuu;
—  HaBbIKaMU
00paboTKu
UHTEPIPETH-
poBaHUS  pe-
3YJIBTATOB IKC-
MIEPUMEHTA;
—  HaBBIKaMU
MIPUMCHCHHUS
MOJTY4E€HHBIX
TeopeTHye-
CKMX 3HaHHM
UL pelIeHuUs
TIPHUKJIATHBIX




JKCIIEPUMEHTOB; | 3a1ad.
— HacTpauBaThb U
9KCIIIyaTUPOBAThH
JKCIIEPUMEHTAIIb-
HbI€ IPUOOPHI IS
HCCIeN0BaHus
BHYTPEHHETO
CTPOEHHUSI ATOMOB;
— IPUMEHSTh UME-
IOIIHMECS TEOPETH-
YECKUE  3HAHUsA
JUIS IPOBEJCHUS U
UCTOJIKOBAHUS
JKCIIEPUMEHTOB;
— C IIOMOIIBIO
aJIeKBaTHBIX Me-
TOJIOB OLICHUBATh
TOYHOCTb M IIO-
IPELIHOCTh TEOpe-
TUYECKUX pacye-
TOB M U3MEPEHUH,
aHAJIN3UPOBATh
busnueckuii
CMBICI IIOJIyYE€H-
HBIX PE3YJIbTATOB.

2. CTpyKTypa u coaepKaHue TUCHUIIMHBI
2.1. PacnipenesieHue TPYA0EMKOCTH JMCIHUIIJIMHBI 110 BUaM padoT

O6mas Tpyn10€MKOCTh TUCITUILIUHEI cocTaBiseT 5 3auy. ef. (_180 wyacoB), ux pacmpenene-
HUE TI0 BUJaM paboT mpeacTaBiieHo B Tabnuie (01 cmyoenmos ODO).

Bun yuebnoit pabotbl Bcero CemecTpbl

4acoB (uacel

4

KonTakTHas padora, B TOM 4ncie:
AyauTopHbIe 3aHATHS (BCEro): 80 80
3aHATHSA JIEKIUOHHOTO TUIA 32 32 - - -
JlaboparopHble 3aHATHS 32 32 — — —
3aHATHUSI CEMUHAPCKOro THMa (CEMHHApPBI, MPaKTHUYECKUE 16 16 B B B
3aHATHUSA)

HNnas koHTaKkTHasA padora:

Kontpons camocrosrensHoil padbotsl (KCP) 6 6

ITpomesxxyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTeJIibHAasi pa6oTa, B TOM YHcIe: 66,8 66,8

Kypcogas pabora — — — — —
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 26 26 — — —

BrimonHeHME MTHANBUAYATBHBIX 3aaHUH (TIOJTOTOBKA CO-
0OIIeHUH, Tpe3eHTaIHil)
Pedepar - - - — -

16,8 16,8 | — - —




Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dacer
4

IToaroToBKa K TEKyIeMy KOHTPOJIIO 24 24 — —
KoHTpoJb:
IToaroToBKa K 3K3aMeHY 26,7 26,7
O01as Tpy10eMKOCTh yac. 180 180 | - —

B TOM YHCJIe KOHTAKTHAsl 86.5 86.5

padora

3a4. efl. S S

Konrakrnas pabota npu npoBeieHUH y4eOHBIX 3aHATUI MO TUCHHUILTHHE «ATOMHAs (PU3nKa

BKJIIOYAET B ce0s: 3aHATHS JIEKLIUOHHOTO THIIA, 1a00paTopHble pabOThl, 3aHATUS CEMUHAPCKOTO THUIIA
(mpakTUYECKUE 3aHATHSL), TPYNIIOBbIE U MHINBUyaJIbHbIE KOHCY/IbTALIUN; IPOMEXKYTOUHAs aTTeCTa-
1Sl B YCTHOM hopme.

2.2. CTpyKTYpa THCHUILINHBI

Pacripesienenne BUIOB yueOHOU pabOThI M UX TPYIOEMKOCTH IO pa3aeiaM AUCIUILIIAHEL.
Pa3zznenb! (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B4 cemectpe (ounas ¢popma):

KonnuecTBo yacos
" HaumenoBanue pa3aenos (Tem) AymuTOpHas ?;;e;;’il '
n/m Bcero  pabota KCP
pabora
J [13 |JIP CPC

1 Bgesienne B aroMHy10 (pU3HKy 11,8 2 4 5,8
2 [InanerapHas Mojenb aToma 10 2 2 6
3 BopoBckast Moziennb aToMa BOopoIa 22 4 2 8 2 6
4 KopnyckynsipHO-BOITHOBOM AyaJIn3M 9 2 2 5
o) OcCHOBBI KBAHTOBOM T€OpUHU 10 2 2 6
6 Ypasuenus llpenunrepa 10 2 2 6
7 KBanTOBast Teopusi aToMa BOJOpoAa 25 4 2 10 2 7
8 KBanToBanue aToMOB 21 4 2 6 2 7
9 MarsuTHbI€ CBOMCTBA aTOMOB 12 4 2 6
10 PenTreHoBckoe m3inyueHue 8 2 6
11 OnTHyeckre KBAHTOBBIE T€HEPATOPHI 14 4 4 6

HUroro no gucumninne: 152,8 32 |16 |32 6 66,8

3anatus, CPC — camoctosiTenbHas paboTa CTyAeHTa.

[Tpumeuanue: JI — nexuu, [13 — npaktudeckue 3anatust / cemunapsl, JIP — maboparopusie



2.3. Conep:xanue pa3iesoB (TeM) THCHUTLIUHBI

2.3.1. 3ausaTud JeKIMOHHOr0 THIIA

HanmeHnoBaHue
pasnena (Tembl)

Coneprkanue pasena (TeMbl)

(DopMa Tekymiero
KOHTPOJIS

Beenenne B arom-
HYI0 (pHU3HUKYy

[IpenmMert u 3a1auu aTOMHOM (PU3UKHU, €€ MECTO
cpenu Apyrux QU3ndeckux HayK. MHUKpoMUp.
Macmrtabpl. DKCHepUMEHTaIbHBIE JTaHHBIE O
ctpoeHun aroma. CepHalibHble 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIH
npuHuun Putna, tepmbl. Kiaccuueckas mo-
nenb atoma ToMcoHa. DJIEMEHTHI KJlaccuye-
CKOM T€OPUH 3JIEKTPOMArHUTHOI'O U3JIYyYEHHUSI.

OTBeTbl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBHIMOJ-
HEHUE MPAKTUYCCKUX
3a/laHui / OTYET 110 BbI-
MOJIHEHHOW  J1abopa-
TOpHOU paboTe

IInanerapuas Mo-
JIeNIb aTomMa

OmnsiTel Pesepdopaa. SnepHast Mmonens atoma.
BreiBoa popmynsl Pesepdopna ansa paccesHus
o-vactuil. Cnenctus u3 oneiToB Pezepdopaa.
DkcrepuMeHTalbHas poBepka Gopmyisl Pe-
3epdopaa. [Inanerapuas monens atoma Pesep-
¢dopna. CronkaoBenue yactuil. CedeHue pac-
CesTHUSL.

OTBeTbl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITNOJ-
HEHUE TMPAKTUICCKUX
3a/laHui / OTYET 110 BbI-
NOJTHEHHOW  Jtabopa-
TOPHOMU paboTe / TECTH-
poBaHue

BOpOBCKa}I MOACIIb
aToMa BOJ0opoaa

Mogens atoma Bopopoza no H. bopy. Teopus
H. bopa mnsa aroma Bomopona. Ilocrynatel
bopa. Jloka3zarenbCcTBO CYLIECTBOBAHMS JUC-
KPETHOH CTPYKTYpBI JHEPT€TUYECKUX YPOBHEMN
atomoB. OnbITel @panka u ['epua. Cnekrpanb-
HBIE CEpPUU  BOJOPOIONOJOOHBIX  aTOMOB.
[Ipunuun coorserctBus. Hepocratku teopuun
bopa.

OTBeThl Ha KOHTPOJIb-
HBIE BOTIPOCHI / BBITIOI-
HCHHE TPAKTHYCCKUX
3aJJaHuii / OTYET 1O BHI-
NOJIHEHHOW  J1abopa-
TOpHO# paboTe / TecTu-
poBaHUe

KopnyckynspHo-
BOJIHOBOM nya-
JU3M

Yactuupsl 1 BosiHbL. KOpIyCcKyJIspHO-BOIHOBOMN
nyanu3Mm. BomnoBas ¢yHkums. ['mmoresa ne
bpoiins u ee dKCIIEpUMEHTaIbHOE IOATBEP-
XKJICHUE Ha mpuMepe Tupakuu 3JIEKTPOHOB,
aTOMOB, HeUTpoHOB. CBolicTBa BOJIH A€
bpoiina. ®a3oBas 1 rpynoBasi CKOpOCTH BOJIH
ne bpoiinga. Onsitel JleBuccona — Jxepmepa u
Tomcona. BonnoBoil maker. CraTucTuueckuii
XapakTep CBA3HU KOPIIYCKYJISPHBIX U BOJIHOBBIX
CBOMCTB.

OTBeTbl Ha KOHTPOJIb-
HbIE€ BOIIPOCHI / BBITIOJ-
HEHHME TPaKTHYECKUX
3alaHuil / TecTUpoOBa-
HUE

OCHOBBI KBaHTO-
BOM TEOPHUH

OcHOBBI KBaHTOBON MeXaHUKU. COOTHOILLIEHHUE
HeomnpezeneHHoctel ['eiizenOepra. IlpuHuun
cynepno3unu. OnepaTtopbl (QpU3MUECKUX Be-
muyuH. CoOCTBEHHbIE 3HAUEHUS U COOCTBEH-
Hble QYHKIUHU omnepaTopoB. OCHOBHBIE OIepa-
TOpPbI BOKHEHIINX (PU3UUECKUX BEIUYUH (KO-
OpAMHATHI, WMIyJbCa, MOMEHTa HMIIYJbCa,
KBaJipaTa MOMEHTa HMITYJIbCa, MPOEKIIUU MO-
MEHTa UMITyJIbCa, KHHETUYECKOW YHEPIHH, 110-
TEHIIMAJILHON YHEPTUH, TIOJTHON YHEPTHUN).

OTBeTHl Ha KOHTPOJIb-
HBIE BOTIPOCHI /

/  BBIMOJTHEHHE KOH-
TPOJILHOM pabOTHI / BBI-
MOJHEHUE MpaKTUye-
CKHMX 3aJlaHHI

VYpasuenue Illpe-
JUHTEpA

DnEeMEHTHI HEPEISITUBUCTCKOW KBAaHTOBOH T€O-
pun. BotHoBoe ypaBHeHnue Kielina — ['opaoHa.

OTBeThl Ha KOHTPOJIb-
HbI€ BOIIPOCHI / BHIOJ-
HEHUE MPAKTUYECKUX




Bpemennoe u cranmonapHoe ypasaenus [lpe-
nuHrepa. Ilpocreiimine OgHOMEpHBIE 3aJadyu
KBAaHTOBOM MEXaHMKH: YaCTULA B «IOTEHIU-
AITBHOM SIIIIUKEY.

3a/IaHAil / TeCTUpOBa-
HHUC

KBantoBas TEOpU
aToMa BOJAOpoaa

OcCHOBBI KBaHTOBO-MEXaHHUYECKOTO MPEICTaB-
JeHusl 0 cTpoeHuH aroma. OTHOAIEKTPOHHBIN
atoM. YpasHaenue lllpenunrepa ans aroma Bo-
nopona. OU3NYECKUN CMBICT KBAHTOBBIX YH-
cen. DHepretuueckuid crektp. [IpaBuna ot-
O0opa. BonHOBBIE (YHKIIMU U paclpeneicHHe
IUIOTHOCTU BEPOSTHOCTU 1S-COCTOSIHUE DJIEK-
TpOHa B aTOM€ BOJOPOAa (HOpMalIbHOE COCTO-
STHUE aTOMa).

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBINOJI-
HCHHE TPAKTHYECKUX
3aJjaHMii / OTYET 1O BHI-
MOJIHEHHOW  Jrabopa-
TOpPHOI paboTe

KBantoBauue aro-
MOB

ATOMBI 1IENIOYHBIX MeTauioB. CHEeKTpsl aro-
MOB II€JIOYHBIX MeTauioB. Cepur B CIIEKTpax
LIEJIOYHBIX METANIOB U UX MPOUCXOXKIACHHE.
3akoH Mosau. I'mmore3a VYienOeka u
layacmura. Cnun anekrpona. [lpunnun Ila-
yJIA U 3aI0JJHEHUE aTOMHBIX COCTOSIHUN 3JIEK-
TpoHAaMH. ATOMHBIC OOOJIOYKHM H T101000-
JOYKH. DieKTpoHHas KoHurypamus. O0Obsc-
HEHHUE TEPUOJUYECKUX CBOWCTB M CTPOCHHS
cucTeMbl 3jieMeHToB JI. Menpaeneena.

OTBeTbl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBIOJ-
HEHHE NPAKTUYECKUX
3a/laHull / BBITIOJTHEHHE
KOHTPOJILHOHM paboThI /
TECTUPOBAHUE

MaruutHaesie cBOU-
CTBa aTOMOB

MarnuTHble cBOWCTBa aTOMOB. OpOUTANBHBIH,
MEXaHUYECKUA U MAarHUTHBIA MOMEHTBI DJIEK-
TpoHa. Marneton bopa. I[IonHBII MarHUTHBIN
MOMEHT OJHORJIEKTPOHHOTO aroma. I'mpomar-
HUTHOE OTHOLIEHHE JIsl OpOUTATIBHBIX MOMEH-
TOB. OHEpPrus aToMa B MAarHUTHOM IIOJE.
Onpritel LlTepHa u I'epriaxa. DneKTpOHHBIN Na-
pamarHuTHbIA pezoHanc (JI1P) u ero mpuiio-
xenue. Dpdext 3eemana. AToOM B dJEKTpUUe-
ckoM nosie. Dddexr [HTapka.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITOJ-
HEHUE TMPAKTUYECKUX
3aaHUuN

10

Pentrenosckoe
U3JIy4YEHHUE

TopMoO3HOE U XapaKTepUCTUIECKOE PEHTTEHOB-
ckoe u3nydeHue. Cepuu B CIIEKTPE XapaKTepu-
CTHUYECKOI0 H3JIyYE€HHS M €ro OCOOEHHOCTH.
[IpoxokaeHne pPEHTIEHOBCKHUX JIydell dYepes
BELIECTBO. JleTeKTophl Al KOHTPOJS pEeHTre-
HOBCKOT'O M3J1y4EHHS.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITMOJ-
HEHHE TMPAKTHUUECKUX
3aJlaHuN

11

Onruyeckue KBaH-
TOBBIE T'€HEPATOPbI

BrinyxaenHoe (MHAYIIUPOBAHHOE) U3ITYUCHHE.
OnTudeckre KBAHTOBbIE TeHepaTtopbl (Ja-
3epbl). Baxkneiimue tumsl J1azepoB. OCHOBHBIC
KOMIIOHEHTHI Ja3zepa. CBOICTBA J1a3epHOTO U3-
JTy4eHUsl.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITMOJ-
HEHUE TMPAKTUICCKUX
3a/laHui / OTUYET IO BbI-
MOJTHEHHOW  J1abopa-
TOpPHOHU paboTe

2.3.2. 3aHATUSA CEMUHAPCKOI0 THIIA

HanmeHnoBanue
paznena (Tembl)

Copep:xanue pa3zena (TeMbl)

Dopma Tekyiero
KOHTPOJIA

[Inanerapuass Mo-
JIelb aToMa

OmneiTel Pezepdopna. Snepnas monens aToMma.
BriBog ¢opmynsl Pesepdopaa miast paccestHus

OTBeTHl Ha KOHTPOJIb-

10




o-vactuil. CrneacTsus u3 onbiToB Pesepdopra.
DKcrepuMeHTanbHast mpoBepka Gopmyssl Pe-
3epdopaa. [Inanerapras monens atoma Pesep-
¢dopna. CronkaoBenue yactuil. CeueHue pacce-
SAHUA.

HBIE BOITPOCHI / BBITIOJN-
HEHUE MPAKTHYECKHUX
3aJaHun

BOpOBCKaﬂ MOACIIb
aToMa BOJOpoaa

Mogens atoma Bogopoaa o H. bopy. Teopus
H. bopa nmma aroma Bomopona. Iloctymartsl
bopa. Jloka3aTenbCTBO CYLIECTBOBAHMS JIHC-
KPETHON CTPYKTYpPBI SJHEPI€TUYECKUX YPOBHEU
atoMoB. OnbITel @panka u ['epua. Ciekrpab-
HBIE CEPUU BOJIOPOIOTIOA0OHBIX aTOMOB. [IpuH-
nun coorBeTcTBusa. Henocrarku Teopun bopa.

OTBeTHl Ha KOHTPOJIb-
HbIE BOIPOCHI / BBITIOJ-
HEHHE TIPaKTHYECKUX
3alaHui

KopnyckyisapHo-
BOJIHOBOH nya-
JIN3M

Yactune! 1 BoHbl. KopyCKynsipHO-BOITHOBOU
nyanu3M. BonHoBas ¢ynkuumsa. ['wnoresa ne
bpoiins u ee sKCIEpUMEHTAIBHOE IIOATBEPXKIC-
HUE Ha NpuMepe IudpaKiiy 3JIEKTPOHOB, aTo-
MOB, HeWTpoHOB. CBoiicTBa BoJH A€ bpoiins.
QdazoBas M TpyNIOBas CKOPOCTH BOJIH Ji€
bpoiinsa. Omneiter JleBuccona — Jxepmepa u
Tomcona. BonHoBo# maker. CratucTU4ecKuil
XapakTep CBSA3M KOPIYCKYJSPHBIX U BOJIHOBBIX
CBOJNCTB.

OTBeTbl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-
HEHHUE MPaKTUYECKUX
3aJaHun

OCHOBBI  KBaHTO-
BOU TEOpUU

OcHoBbI KBaHTOBOI MexaHUKU. COOTHOIIEHHE
HeonpeneneHHocTeil ['eiizenbepra. Ilpuniun
cynepno3unuu. Oneparopbl pU3NUECKUX BEIH-
yuH. COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE
¢bynkuuu omneparopoB. OCHOBHBIE ONEPaTOPHI
BOKHEHIIMX (PU3MUECKUX BEIUYMH (KOOPIU-
HaThbl, UMITYJIbCA, MOMEHTa HMIIYJIbCA, KBaJ-
paTa MOMEHTa MMITYJIbCA, MPOEKIIMU MOMEHTA
UMITYJIbCA, KHHETUYECKON IHEpPruH, MOTEHIIH-
aJIbHOM SHEPIUH, MOJHOM YHEPIUN).

OTBeThl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-
HEHHUE TPAKTUYECKHUX
3alaHUN

VYpaBuenus Ilpe-
JUHTEpA

DIEMEHTBI HEPEISITUBUCTCKOW KBAHTOBOM TEO-
pun. BonnoBoe ypaBHenue Kneiina — ['opaona.
Bpemennoe u craunonapHoe ypaBaenus Lllpe-
nuHrepa. IIpocreitliime ogHOMEpHBIE 3a1aud
KBAaHTOBOM MEXAaHUKHU: YaCTHIIA B «IIOTCHIIH-
aJIbHOM SIIIIUKE.

OTBeTBl Ha KOHTPOJIb-
HbIE€ BOMPOCHI / BBIMOJ-
HEHUE MPaKTHYECKUX
3aaHui

KBanToBas TCOpHUA
aToMa BOJ0opoaa

OCHOBBI KBaHTOBO-MEXAHHYECKOTO IMPEICTaB-
JIeHUs1 0 cTpoeHuH aToMa. OHO3JIEKTPOHHBIN
atoM. YpasHenue lllpeaunrepa ais aroma Bo-
nopona. Pu3NuecKUid CMBICT KBAaHTOBBIX YH-
cesl. DHeprermyeckuil cnektp. IlpaBmia ot-
O6opa. BomHoBble (DyHKIIMU W pacmpenericHue
IJIOTHOCTH BEPOSITHOCTH 1S-COCTOSIHUE DIIEK-
TpOHA B aTOME BOJIOPO/1a (HOPMAIbHOE COCTOSI-
HHE aToMa).

OTBeTBl Ha KOHTPOJIb-
HbIE€ BOMPOCHI / BBINOJI-
HEHUE MPaKTHYECKUX
3aJJaHul / BBIOJIHEHNE
KOHTPOJIbHOM paboThI

KBantoBanue aro-
MOB

ATOMBI TIENOYHBIX MeTaIoB. CHEKTphI aTo-
MOB ILIEJIOYHBIX MeTaiioB. Cepun B CHEKTpax
IIEJTOYHBIX METAJUIOB M HMX MPOUCXOKICHHUE.
3akoH Mo3mu. I'mmore3a VYienbOeka wu
l'aypcmura. Cnue anekrpona. [punnun [aynu

OTBeTHl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-
HEHUE MPAKTUYECKHX
3a7aHui

11




M 3aIM0JIHCHHE aTOMHBIX COCTOSIHHH 3JIEKTPO-
HaMH. ATOMHBIE OOOJIOYKHA M IOTOOOTOYKH.
OnektpoHHas KoHpurypanus. O0bICHEHHE T1e-
PUOAMYECKUX CBONCTB U CTPOEHUS CUCTEMBI
anemenToB JI. MeHaeneena.

MaruurtHsle CcBOM-
CTBa aTOMOB

MarunuTHble cBoiicTBa aToMOB. OpOUTAIBHBIH,
MEXaHWYECKUM W MarHUTHBI MOMEHTHI 3JIEK-
TpoHa. Marneton bopa. IlonHbII MarHUTHBIN
MOMEHT OJHO3JIEKTPOHHOrO atoma. ['mpomar-
HUTHOE OTHOIICHHE I OPOUTATBHBIX MOMEH-
TOB. ODHEprusi aroMa B MAarHUTHOM IIOJIE.
Onperitel LITepHa u I'epnaxa. DneKTpOHHBIH Ma-
pamarauTHbIN pe3oHaHc (D11P) u ero npuoxe-
Hue. Dpdexrt 3eemana. ATOM B 3IEKTPHUISCKOM
nosie. D¢ ekt lTapka.

OTBeTbl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-
HEHUE [PaKTHYECKUX
3aJjaHull/ BBINOJHEHUE
KOHTPOJIbHOM pabOThI

2.3.3. JIaGopaTopHble 3aHATUS

HanmeHnoBaHue
pasnena (Tembl)

Coneprxanue paszaena (TeMbl)

Dopma Tekyiero
KOHTPOJIS

Bsenenune B arom-
HYIO0 QU3UKY

[IpenmMer u 3amaun aTOMHOM (PU3UKH, €€ MECTO
cpenu apyrux Gusmdeckux Hayk. Mukpomwup.
Macmtabpl. DKCnepuMEHTalIbHbIE JTaHHBIE O
cTpoeHun aroMa. CepHalibHbIE 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOWHAIIMOHHBIN
npuHuun Putna, tepmbl. Knaccuueckas mo-
nenb aromMa TomMcoHa. DJIEMEHTHI Kilacchue-
CKOM T€OPUH 3JIEKTPOMArHUTHOT'O U3JIYyYEHHUSI.

OTBeThl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-

HEHUE MPAKTUYECKHUX
3aJaHnil / OTYET U 3a-
IIIUTa  BBIIIOJHEHHOHU

nabopaTopHO pPaboThI

[Inanerapuas Mo-
zenp aroMa Pesep-
dbopna—bopa

Omnwitel Pesepdopna. SAnepras moxens
atroma. BeiBon hopmynsl Pesepdopaa s pac-
CCsIHHA O-4aCTHII. CJ'IGI[CTBI/ISI U3 OIbITOB Pe-
3epdopra. DKcrepUMEHTalbHas — IpOBEpKa
¢dopmynbl Pezepdpopaa. Ilnanerapnas monenb
atoma Peseppopaa. CTOIKHOBEHHE YACTHIL.
CeueHnue paccesiHuUA.

CriekTpanbHbIE CEpUH aTOMa BOOPO/A.
DneMeHTapHasi OOpOBCKasi TEOpHUs aToMa BOJIO-
pona. Ilocrynatel bopa. DkcniepumeHTanbHOe
MTOATBEPKICHUE TUCKPETHON CTPYKTYPBI DHEP-
reTUYEeCKUX YPOBHEH aTOMOB, ONbIThl dpaHka u
I'epua. bopoBckas Mozens aToma BOAOPOJA.
CriexTpasbHble CEpUH BOJOPOONOI00HBIX CH-
creM. Henocrarku teopun bopa.

OTBeThl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-

HEHUE MPAKTUYECKHX
3aJaHnil / OTUET U 3a-
IIIATa  BBIIIOJHEHHOHU

nabopaTopHOil paboThI

VpaBHenus Illpe-
JIMHTEPA U KBAHTO-
Bas TEOpHs aToMa
BOZOPOZA

BpeMenHoe M cranMoHapHOE ypaBHe-
Hus Ilpenunrepa. KBantoBanue. YpaBHeHUs
Hlpenunrepa B omeparopHoit dopme. Onepa-
top ['amunprona. OnpeneneHne >HepreTHde-
CKOTO CIIEKTpa CHCTeMbI KaK 3ajiada Ha co0-
CTBEHHBIE 3HaUEHUs oneparopa I'aMuiIbToHa.

KBaHTOBO-MEXaHMUECKOE onucaHue
atoma Bojioposia. YpasHenue [llpenunrepa mis

OTBeTBl Ha KOHTPOJIb-
HbIE€ BOMPOCHI / BBIMOJ-

HEHUE MPAKTHYECKHUX
3aJaHui / OT4eT M 3a-
IIUTA  BBIIOJHEHHON

nabopaTopHON PabOThI
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aToMa Bojopoja. PU3NYECKHil CMBICIT KBAaHTO-
BbIX umcenl. Pa3neneHue nepeMeHHbIX. YTIOBOE
U paauaigbHOE pachlpeiesieHue 3JIeKTPOHHOU
IJIOTHOCTU. DHepreTudeckuil crektp. Onepa-
TOPHI MOMEHTA UMITYJIbCA U MPOEKIIMH MOMEHTA
UMIYJbCca U UX coOCTBeHHBIE 3HaueHus. [Ipa-
Buja otoopa. HopmanbHoe cocTosiHue aToMa.
BouHoBBIE (yHKIIMM U pacTipeieieHue TIOTHO-
CTH BEPOSITHOCTU. 1S-COCTOSIHME 3JIEKTPOHA B
aToMe BOAOPO/A.
4 MHOro3neKTpoH- KBantoBanue Bogopo10nog00HbIX aTo-|OTBEThl HAa KOHTPOJIb-
HBIE aTOMBI MOB. KpaTHOCTb BBIPOXKACHHUS YHEPTETUYECKUX [HbIE BOIPOCHI / BBITIOJ-
ypoBHeil. CUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B/HEHHE MPAKTHYECKHX
atrome. PacnpeneneHue MiIOTHOCTH BEpPOSTHO-|33JaHUN / OTYET W 3a-
CTH. YPOBHH U CHEKTPbI LIEIOYHBIX METAJUIOB.|IIUTA  BBINOJIHEHHON
[IpaBuna oTOopa u criekTpasibHble cepuu. ToH-|mabopaTopHON PabOTHI
Kasi CTPYKTypa CHEKTPaJbHBIX JHHHUA BOJOPO-
JIOIOJO0OHBIX aTOMOB.
OpOuTanbHble MATHUTHBIN U MEXaHUYe-
ckuii MOMeHTBI. CIIUH U COOCTBEHHBIN MarHuT-
HBII MOMEHT 3JIEKTpPOHA. DKCIEPUMEHTAIbHOE
JI0Ka3aTelbCTBO  CYIIECTBOBAHUS  CIHMHA,
onbIThl [llTepHa—I'epnaxa. IlomHbIE MOMEHT
umnynbca. OnrucaHue COCTOSIHUN JIEKTPOHA B
aToMe C IOMOIIIbI0 HAOOPOB KBAaHTOBBIX YHUCEIL.
CrniuH-opOUTAILHOE B3aUMOJICHCTBUE.
5 OnTuueckue kBaH- BoiHyXIeHHOE (MHIYLIMPOBAHHOE) H3Ty4deHHe. (OTBEThl HAa KOHTPOJIb-
TOBBIE TeHepaTopbl |ONTHYECKIE KBAHTOBBIE TEHEPATOPHI (J1a3€pbl). [HbIE BOTIPOCHI / BBITIOJ-
Baxkneiimme tunsl 1azepoB. OCHOBHBIE KOMITO-|HEHHE  MPAKTHYECKUX
HEHTHI Jlazepa. CBOMCTBa JTa3€pHOTO U3JIyde-|3aJaHuil / OTYET U 3a-
HUS. IIMTAa  BBIIOJHEHHOM
nabopaTopHON PabOTHI
2.3.4. Ilepeyensn J1abopaTOpPHBIX padoT
Ne Ne Kon-Bo
p |Pasiena HaumenoBanue nabopatopHbsIx padboT qACOR
JUCITUTLIAHBI
1 1,2 OrnpeziesieHre OTHOIIEHUS 3apsijia AJIEKTPOHA K ero Macce Mero- |4
JIOM MarHeTpoHa
2 1,2 Aromusle mogenu JIx. Tomcona u D. Pesepdopna 4
3 2 OneiT @panka u ['epua 4
4 2,3 N3yueHne cepuanbHbIX 3aKOHOMEPHOCTEH B CIIEKTpe aToMa Bo- |6
JopoJia
5 2,3 Cnextp atoma Bogopoaa. Atom bopa 4
6 4 M3ydeHne cuekTpa aroma HaTpHst 6
7 5 M3ydyeHne HeOH-TeIneBOro Ja3epa 4
Hmoeo: 32

2.3.5. MeToanyeckue yKazaHus K JJa0opaTopHbIM padoTam
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[IpoBenenue Bcex 3aHATUN J1TaOOPATOPHOTO MPAKTUKYMa MPEIyCMOTPEHO B CIIEHUAIU3UPO-
BaHHOU yueOHOU «JlabopaTopuu aTOMHOU U siAepHON (HU3UKHUY», CHA0OKEHHON BCEM HEOOXOIUMBIM
000pyI0BaHNEM, KOMITBIOTEPAMU U KCIIEPHUMEHTAIBHBIMUA YCTaHOBKAaMH IS 3()()EKTUBHOTO BBI-
MOJIHEHUS] COOTBETCTBYIOIIUX JTAOOPATOPHBIX PaboT.

[To maGoparopHOMY MPAKTUKYMY B paMKax IUCIHILINHBI «ATOMHas (prU3HKa» B KAUECTBE OC-
HOBHOT'O UCTOYHHMKA UCIIOJIb3YETCs IIOJrOTOBIEHHOE MIPEToAaBaTesiMu Kadeapbl ONTOAIEKTPOHUKU
KyOI'Y yuebHo-MeToanueckoe nmocooue:

AtomHas ¢usuka: yueoHo-meroauueckoe mocodue / [A.Il. bapkos, B.C. Jopom, B.E. JIsI-
ceHko u 1p.|; M-Bo obpa3oBanust u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. — KpacHogap:
[KyGaHckwuit rocynapcTBeHHbIM yHUBEpCHUTET], 2016.

[To utoram BBIMOJHEHHS KaKJOW J1a00paTOPHOI pabOTHI CTYACHT COCTABIISIET MOAPOOHBIN
MUCHbMEHHBIA OTUYET, ONMUPAsICh HA KOTOPBIN JT0JKEH B Oece/ie ¢ MpernoaaBaTeeM MpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO MaTepuala, oTHocsmerocss Kk padore. [Ipo-
BEpKa 3HAHUH CTY/IEHTa OCHOBAaHA Ha KOHTPOJIbHBIX BOIIPOCAX, IPUBEICHHBIX B OMMCAHUU PaOOTHI U
JIOTIOJIHUTEIIBHBIX BOMPOCAX, KACAIOLIUXCS COOTBETCTBYIOIMX PAa3AeiioB OCHOBHOHM AMCLMILIMHBI
«ATOMHas pU3MKay.

B pesynbTare BBIIONTHEHUS 1a00PaTOPHBIX PadOT M UX 3aAIIUTHI Y CTYIEHTOB (POPMUPYIOTCS
u onieHuBarotcs Tpedyembie ®I'OC BO u OOIT no nanpasnenuto 11.03.01 Pagnorexnuka (mpodub:
Pannorexnuyeckue cpeacTsa mepenayu, npueMa u oopadoTku curnanoB) xkommnereHiuu: OIIK-1,
OIIK-2.

JlabopaTopHas padora Ne 1.

OmnpenesieHne OTHOLICHUSA 3apPsA/Aa JIEKTPOHA K €ro Macce MeTOA0M MarHeTpoHa.

[{enb paGOTHI:

— WU3Y4YUTh JBHKECHUE DJIEKTPOHA IIPU CYNEPIO3UINHN IOCTOSHHBIX JJIEKTPUYECKOrO0 M Mar-
HUTHOT'O MOJICH;

— U3MEPUTH 3aBUCHUMOCTb aHOJAHOI'O TOKAa OT MHIYKLIMU MarHUTHOTO IIOJISI NPU Pa3iINdHBIX
AQHOJIHBIX HANPSKEHUAX U PACCUUTATh YAEIbHBIN 3apsi] 2JEKTPOHA;

— OLICHUTh MOTPEIIHOCTH U3MEPEHUM.

Copepxanue oTuera

[TonpoOHBIM NUCHMEHHBIN OTUYET, COEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIIEA0BAHNUS,
HE00XO0/IMMBbIE TEOPETUUECKHUE CBEIECHUS, MIUTIOCTPATUBHBIA MaTepHall, MOJIyuYeHHbIE YKCIIEPUMEH-
TaJbHbIE JTAHHBIE, OCHOBHbIE PACUE€THbIE COOTHOILIEHUS U PACCUMTAHHBIE TApaMETPhl, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHAIN3 U 00BSICHEHUE MOIYYEHHBIX PE3yJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, IPUBEICHHBIE B OTMCAHUH PA0OTHI.

KOHTpOIbHbBIE BONPOCHL:

1. Kak ycTpoeH MarHeTpoH co CIUIOIIHBIM aHOJ0M?

2. BeiBequTe pacnpeesieHne NOTEHIMaNa B IPOCTPAHCTBE MEXAY KaTOIOM M aHOAOM.

3. Ha uem OCHOBaH NMPHHIUI ONpe/eseHns /M MeTOIOM MarHeTpoHa?

4. Kak 3anucsiBaetcs popmyna, onpeaenstomas cuiy Jlopenua?

5. BeiBenute (opmyity [Uiss MATHUTHOTO OJISt HA OCH COJIEHOUA.

6. Hauepture cxemy yCTaHOBKHM JUIsl ONpenesieHus: €/M 3JIeKTpOHA C MCIOIb30BaHUEM MarHe-
TpOHA.

7. BeiBenute opmyity AJis OnpeienieH st €/M 3J1eKTpoHa IPUMEHUTEIBHO K BaIlIEMY OTIBITY.

JlabopaTopnasi paGora Ne 2.

OmnbiT @panka u I'epua.

[{enb paGOTHI:

— U3y4YUTh Ipolecc BO30YKIEHUS aTOMOB HHEPTHOTO ra3a 3JIEKTPOHAMU;

— U3MEPUTH NEPBbIE TOTEHIMAIBI BO30YXK/IeHUS (pPe30HAHCHBIE MOTEHIUAIIBI) HHEPTHBIX Ta-
30B U OIPEAETUTh UCCIeAyEeMble HHEPTHBIE Ia3bl;

— OLIEHUTH NOTPELIHOCTU U3MEPEHHH.
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Copepxanue oTuera

[ToapoOHBI MUCEMEHHBIN OTYET, COACPKAIINN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEIOBaHMS,
HEO0OXOUMBIC TEOPETUUECKUE CBEJICHUSI, MILTIOCTPATUBHBIA MaTepua, MOJy4YeHHbIE YKCIIEPUMEH-
TaJbHbIC JJaHHbIC, OCHOBHBIE PACUE€THBIE COOTHOIICHUS U PACCUYUTAHHBIEC TApaMETPhl, HEOOXOTUMBbIE
rpaduyeckre 3aBUCMOCTH U TAOJIHIIBI JAHHBIX. AHATN3 U OOBSICHCHHE MMOJYYCHHBIX Pe3yIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 3aJaHUSI, IPUBEICHHBIE B OMUCAHUH PA0OTHI.

KoHTpOJIbHBIE BOIPOCHL:

1. Yto noarBepxaaeTcsa onbiToM Ppanka u ['epua?

2. KaxoBbl ycI0BHS YIPYIOro U HEYIIPYroro coOyJapeHus IEKTpoHa ¢ aTOMOM?

3. BeiBectu opMyIibl OTHOCUTENIBHOM YOBUIN 3HEPTUU JIEKTPOHA MPU YIPYTOM U HEYIPY-
I'OM COYJapEHUU €r0 C AaTOMOM.

4. ChopmynupoBaTh noctynarsl bopa.

5. Yro Ha3bIBAaETCS XapaKTEPUCTUKON 3a1€PIKKH JIaMIIbl?

6. O0bscHuTE HOPMY aHOTHOM XapaKTEPUCTUKH, M300pKEHHON Ha pUC. 9 yueOHO-METOIU-
YECKOT0 MOCOOHSL.

7. YcnoBue Aee << Ez — E1 < E1 .sBsieTcsl YCIIOBHEM HEYIPYTOro CTOJKHOBEHHSI DJIEKTPOHA C
aTOMOM Cpa3y I0 JIOCTH>KEHUU SHEPruM BO30YKJIEHHs pe30HaHCHOro ypoBHs. [lo BceMy i oO0bemy
JIAMIThI IPOUCXOJIAT TaKKE HEYNpYyrue CToIKHOBeHHs U, ecii HeT, TO B KaKMX UMEHHO O0JIaCTSIX JIAMITbI
U nouemy?

JlabopaTopHas padora Ne 3.

N3yuyeHnune HeoOH-Te/INeBOIO Ja3epa.

[lenb pabOTHI:

— U3YYUTh IPUHLHUI PaOOTHI M MEXaHU3M T'€HEepalii HEOH-TEINEeBOTro Ja3epa;

— U3MEPUTH OCHOBHBIC XapaKTEPUCTUKH JIA3EPHOTO U3IIYUYCHHUS;

— OLIEHUTH MOTPELUTHOCTH U3MEPEHH.

CopepxaHue oTuera

[TonpoOHBIi TUCHMEHHBIN OTYET, COAEPXKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIEIOBAHNUS,
HEOOXOIUMBIC TEOPETUUECKUE CBEJICHUSI, MILTIOCTPATUBHBIA MaTepual, MOJy4YeHHbIE YKCIIEPUMEH-
TaJbHbBIC JaHHbBIE, OCHOBHBIE PACUE€THBIE COOTHOIICHHUS U PACCYMTAHHBIE TApaMETPhl, HEOOXOTUMBbIE
rpaguyecKkre 3aBUCUMOCTH U TaOJIHIIbI TAHHBIX. AHATIN3 U OOBSICHEHHUE TTOJIYYCeHHBIX PE3YyIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOMPOCH! U 33aHUSI, TPUBEICHHBIE B OMUCAHUH PA0OTHI.

KoHTpOJIEHBIE BOIPOCHL:

1. Uem npUHIMINAIBHO OTIMYAETCS U3IIYyYEHHE JIa3epa OT U3IyUYEeHUsI ra30Boro paspsaa?

2. KakoB mexanu3M o0pa3zoBaHusl HHBEpcUHU HaceneHHocTH B Ne-He cmecn?

3. OOBsiICHUTE TEPMUH «OTpHUIATENIbHAsL a0COMIOTHAS TeMIIepaTypa», MIPUMEHsIeMbli HHOTIa
MIPU ONMCAHUHN UHBEPCHH.

4. KakoB CIIEKTp U3Iy4eHHs ra30BOTo Jlasepa?

5. Uto Takoe cOOCTBEHHBIN THUIT KoJieOaHU pe3oHaTopa’?

6. KakoBa posb ypoBHs 1S HeoHa?

7. Yto Takoe JUAIEKTPUUECKOEe 3epKaJio, €ro JOCTOMHCTBA?

8. Kak 3aBucHT ycuneHvue B akTHBHOM Cpefie OT JIaBIIEHHs Ta30BOM cMecH B TPYOKe U ee Jua-
Mmerpa?

9. [lokaxwure, siBAseTCs U ccneayeMblii Ne-He nasep ofHO4aCTOTHBIM?

JlabopaTopnasi paGora Ne 4.

HN3y4deHue cepuajibHBIX 3AaKOHOMEPHOCTEI B CIIEKTpe aToMa BOAOPO/A.

[{enb paGOTHI:

— U3YYHTh CEpUATTbHBIE 3aKOHOMEPHOCTH B BUJIUMOM 00JIACTH CIIEKTpa aTOMa BOJIOPO/Ia;

— W3MEPUTH JJIMHBI BOJH OCHOBHBIX JIMHUH CIIEKTpa BOJIOpoJa B cepuu bansmepa u paccuu-
TaTh BEIMYMHY MOCTOSTHHON Pundepra;

— OLIEHUTH NOTPELIHOCTH U3MEPEHHUI.
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ConepskaHue oT4yera

[ToapoOHBI MUCEMEHHBIN OTYET, COACPKAIINN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEIOBaHMS,
HEO0OXOJUMBIE TEOPETUUECKUE CBEJICHUSI, MILTIOCTPATUBHBIA MaTepua, MOJy4YeHHbIE YKCIIEPUMEH-
TaJbHbIC JaHHbIE, OCHOBHBIE PACUETHbIE COOTHOIICHUS U PACCUYMTAHHBIE TAPAMETPhI, HEOOXOIUMBbIE
rpaduyeckre 3aBUCMOCTH U TAOJIHIIBI JAHHBIX. AHATN3 U OOBSICHCHHE MMOJYYCHHBIX Pe3yIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, IPUBEICHHBIE B OTUCAHUH PAOOTHI.

KoHTpOJIbHBIE BOIPOCHL:

1. KakuMK KBaHTOBBIMU YMCIIAMH XapaKTEPU3YETCs OTACNIbHBIN 2JIEKTPOH B aroMe? Kakue
3Ha4YeHUs OHU NpUHUMaT? KakoB ux Gpu3ndeckuii cMpici?

2. Kako# BUJ1 aHATMTUYECKUX COOTHOUIEHUMN JIJIsi CEPUUHOM CTPYKTYpPBhI aTOMOB BOJIOpoia?

3. BeiBegute (hopMyIbl A1 BBIYMCICHUS IOCTOAHHOW Punbepra.

4. Kakue Buabl cepuii HabJIIOTAIOTCS B CIIEKTPE OJHOAJICKTPOHHBIX aTOMOB?

5. B xakoM aunana3oHe JJIMH BOJIH JiexaT KOHKpeTHble cepun (Jlalimana, banbmepa, [amena,
bpoakera, [1pynaa) u kakoBbI UX cepuaIbHble 3aKOHOMEPHOCTH?

5. YTO TaKoe CIeKTpalibHbIE TEPMbI, KAKOB UX (PU3HMUECKUI CMBICT?

6. Kakue criekTpanbHble CEpUM TOCTYIHBI JJIs1 U3y4EHHs Ha JAHHOM SKCIIEPUMEHTAIbHON yCTa-
HOBKE?

7. UTo Takoe 3Heprus MOHU3ALMU aToMa U KaK OIEHUTh €€ BEIMUUHY JAJISl BOJOPOI0NO100-
HBIX aTOMOB?

8. Kak BnusieT yueT KOHEYHOU BEJIMUMHBI MACCHI /Ipa Ha 3HaYeHHe MOCTosHHON Punbepra?

9. Moxet 1 Mozesib bopa 00BSICHUTH JIMHEWYATHIN MOJIEKYJISIPHBINA CIIEKTP BOOpOaa?

JlabopaTopHas padora Ne S.
CuekTp aroma Bonopoaa. Atom bopa.
[lenb pabOTHI:
— MOJIETIMPOBAHNE 3KCIIEPUMEHTAIbHOW 00pabOTKU CIEKTpa MOTJIOUIEHUs aTOMa BOAOPOAA;
— OIPEACIICHUE YPOBHEN SHEPIUU;
— noctpoenue Gpopmyinsl bansmepa,
— BU3yaJlW3alysl OIYKJIACCUUECKUX MOJIEJIEN aTOMa BOIOpO/a.
[TpuGops! 1 NPUHAIEKHOCTH:
— KOMIIBIOTED € Iporpammon «Pu3nka MUKpOMHPA».
Copepxanue oTuera
[TonpoOHBIM TUCHMEHHBIN OTUYET, COJEPKALINI CTPYKTYPUPOBAHHYIO CXEMY M CCIIEJOBaHMSI,
HE00XO0/IMMbIE TEOPETUUECKHUE CBEIECHUS, MJUTIOCTPATUBHBIA MaTepHall, MOJIyuYeHHbIE SKCIIEPUMEH-
TaJbHbIE TAHHBIE, OCHOBHbIE PACUE€THbIE COOTHOILIEHUS U PACCUMTAHHBIE TApaMETPhl, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHAINU3 U 00BSICHEHUE MOIYYEHHBIX Pe3yIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, IPUBEICHHBIE B OTMCAHUH PAOOTHI.
KOHTpOIbHbBIE BONPOCHL:
. Kak mpeacrasnsiercst ctpoenue atoma no mozenu Pesepdopna?
. B yem 3akmtogaercs conepkanue nocrysatos bopa?
. Korga arom usnyqaere cet?
. Kak omnpenensercs yacTora cBeTa, HCIyCKaEMOI0 aTOMOM?
. Kakoii mporecc Ha3pIBaeTcss HOHU3aIMen atoma?
. Kakas cepus nuHuii nomyumnna HazBanue cepuu Jlaitmana?
. Uemy paBHa »HEprus KBaHTa cBera?

NN DN R W

JlaGoparopHnasi padora Ne 6.

AtomHble moaean JI:x. Tomcona u J. Pesepdopaa.

[lens paboTHI:

— MOJENMPOBAHUE IKCIEPUMEHTOB IO 30HIUPOBAHUIO allb(ha-4yacTUIIAMU THIIOTETHUYECKUX
MHUILIEHEN C UETbI0 OMPENEICHUSI MOJEIN aTOMa, aJIeKBaTHOW peabHOM.

[Tpubops! 1 MPUHAATIE)KHOCTH:
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— KOMIIBIOTED € IporpamMmon «Pu3nka MUKPOMUPAY.

Cozepxanue oTyera

[TonpoOHBIM NMCHMEHHBIN OTYET, COAEPIKALIUI CTPYKTYPUPOBAHHYIO CXEMY MCCIIEA0BAHNUS,
HEO0OXOIMMbIE TEOPETUUECKHE CBEJICHUS, WLTIOCTPATUBHBIA MaTepual, MOJTYYeHHbIE SKCIEPUMEH-
TaJIbHBIEC JaHHBIE, OCHOBHBIE PACYETHBIE COOTHOILIECHUS U PACCUUTAHHBIC TAPAMETPhI, HEOOXOIUMBIE
rpaduyueckre 3aBUCUMOCTU U TaOJIHIIbI JaHHBIX. AHANU3 U O0BSICHEHHE MOTYYCHHBIX PE3yIbTaTOB.
[TucbMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U 33/1aHUS, IPUBEICHHBIC B OIIMCAHUH PAOOTHI.

KoHTpoibHbIe BONPOCHL:

1. YeM oTnu9arOTCsl MOACIH aTOMOB, mpeiokennbie [[xx. Tomconom u D. Pesepdhopaom?

2. Ilouemy mopenb aroma [x. ToMcoHa He oyumniia JalbHEHIIEro Pa3BUTHA?

3. Bo3moxkHO 111 Bocmipou3BecTd omnbIT . Pesepdopna, ucnonabp3ys B KaueCTBE MUIICHU HE
30J10TO, a (PONIBry U3 APYroro Marepuasa (HalpuMep, CBUHIIA), a BMECTO O-UACTHI] — ITY4OK AJIEKTPO-
HOB WJIU IIPOTOHOB?

4. Yro Takoe NpUIleIbHbIN TapaMeTp?

5. B kakux ciydasx yrois paccesHust © makcumaneH? OT yero 3To 3aBUCUT?

6. Kak cBsi3aH npUIIeIbHBIN TapaMeTp € YIJIOM paccestHus?

JlabopaTopHas padora Ne 7.

N3yuyenue cnekTpa aToma HaTpHus.

[{enb paGOTHI:

— M3YYUTD CIEKTP U3TYUCHHS HATPUS U U3MEPUTh JUTUHBI BOJH JuHuil 1d u 2d xenToro ayo-
JIeTa HaTpHs;

— U3YYUTh TOHKYIO CTPYKTYpPY HEPI€TUUECKUX YPOBHEH aToMa HaTpus;

— BBIYUCIIUTD HKCIIEPUMEHTATILHO MTOCTOSHHYIO TOHKON CTPYKTYPHI 0.

CopepxaHue oTuera

[TonpoOHBIi TUCHMEHHBIN OTUYET, COJIEPKAIINI CTPYKTYPUPOBAHHYIO CXEMY UCCIIEIOBAHMUS,
HEO0OXOUMbIE TEOPETUUECKHUE CBEJICHUS, WILTIOCTPATUBHBIA MaTepual, MOJIYy4EHHbIE SKCIEPUMEH-
TaJbHbIC JaHHbIE, OCHOBHBIE PACUETHBIE COOTHOIIICHHUS U PACCUYUTAHHBIE TApAMETPhI, HEOOXOTUMBbIE
rpaduvecKre 3aBUCUMOCTH U TaOJHIIbI JaHHBIX. AHAIN3 U O0BSICHEHHE TTOTYYEHHBIX PEe3yIbTaTOB.
[TucbMeHHBIE OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS, IPUBEICHHbIE B OIIMCAHUH PAaOOTHI.

KoHTpOJIbEHBIE BOIPOCHL:

1. Kakue BUABI CBSI3U CYLIECTBYIOT B CIOKHBIX aTOMax? B ueM ux paznuune?

2. Kakum oOpa3om u 1Jig 4ero BBOJUTCS MOHATHE TepMa atoMa? YTo oHO o3HavaeT?

3. YV HeKOTOporo aroma 3HaueHHe Pe3yJIbTUPYIOILETO KBAaHTOBOTO YMCNIA S CIIMHOBOIO MOMEHTA
paBso 2. Ilpn 3TOM 3HaueHHE KBAaHTOBOTO YMcIla L pe3yiapTUpyroIero opoUTaaTbHOr0 MOMEHTa PaBHO 3.
Harmicats Bce BO3MOKHBIE TEPMBI.

4. Y HEKOTOpOro aroma 3HaueHHE Pe3yJbTHPYIOIIETO KBAHTOBOTO YMCJIa S CITMHOBOIO MOMEHTA
paBHo 2. Ilpu 3TOM 3HaueHHEe KBAaHTOBOTO 4Mcia L pe3ynbTupyromero opoOuTabHOrO MOMEHTa paBHO 1.
Harmucats Bce BO3MOYKHBIE TEPMBI.

5. KakoB ¢usnueckuil cMbICl «IIpaBui oTOOpa»? Bo3MokeH 1M B MpPUHIUIE MEPEXO] C
AL =27

6. [lo nansbM puc. 29 u 40 BbruncauTe 3HEepru0 TepMoB 3Ds3j252. PaBHBI 1M B TOUHOCTH
3HAYEHUS DHEPTUH ITUX TEPMOB?

7. Ha xakue cepuu MPUHATO ACJIUTh CHEKTPHI CIOKHBIX aToMOB? K kakoil cepun npuHaie-
KHUT UCClieyeMas B JaHHOM paboTe nuHus?

8. Uto Takoe CnuH-0pOUTAIFHOE B3aUMOICHCTBIE?

9. 3anumuTe MEKTPOHHYI0 KOH(PUIypaluio aToMa HaTpUs B OCHOBHOM COCTOSIHUM U T€PM
OCHOBHOT'O COCTOSIHHSI aTOMa.

10. Ilepeuncnure criocoObl BO30YkaeHUs aTOMOB. Kakoii crmoco6 Bo30yKACHHs CBEUESHUS HC-
MOJIb3YyeTCs B IaHHOM paboTe?

2.3.6. [IpumepHasi TeMATHKA KYPCOBBIX padoT (MIP0OEKTOB)
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CornacHo yueOHOMY TUTaHY KYPCOBBIE paOOThI (TIPOSKTHI) 1O JAHHOU AUCITUTUTMHE HE TIPETy-
CMOTPEHEL.

2.4. TlepeyeHb y4eOHO-METOAUYECKOT0 OOecrevyeHUsl /IS CAMOCTOSATEJLHOH PaGoThl
00y4YarIUXCs M0 JUCHUILINHE (MOIYJII0)

Ne Bux CPC [Tepeuens yueOHO-METOINIECKOTO 00ECTICUCHUS TUCITUTLIAHBI

/o T10 BBITIOJIHEHUIO CAMOCTOSITEJIbHON pabOThI

1 |IIpopabotka  y4deOHOTO|MeToAMUYECKHE yKa3aHUS 10 OpPTraHU3alUd CaMOCTOSITEIILHON pa-
(TEOpETHYECKOTO) OOTHI CTYJICHTOB.
Marepuania);

BBIIIOJIHEHUE HWHIUBHY-
AJTLHBIX 3aJaHUH;
pedepar;

MOJArOTOBKA K TEKYILEH

U IPOMEXYTOUHOU

arrecTaliun
2 HOI[FOTOBKa K IIpAKTU-YC- MCTO,I[I/I‘IGCKI/IG YKa3zaHusd IO OpraHu3alunuun CaMOCTOSITEIIbHOM pa-
CKHM 3aHATHUAM 0OThI CTYJACHTOB.

3  |[loaroroBka K BbIIOJ-HE- MeTOAMYECKHE yKa3aHUs IO OpraHU3alMyd CaMOCTOSTEIbHOM pa-
HHUIO JIAOOPaTOPHBIX pa-|00THI CTYAEHTOB.

60T
. [lepeueHs yueOHO-METOANYECKOTO OOeCIeUeHuUs
n/_n HaumenoBanue pazziena (TemMbl) JUCUHUTIIMHBI 0 BBITTOJIHEHUIO
CaMOCTOSITENIbHOM pabOoThI

1 Bgesienne B aroMHyI0 (pU3HKy 1. CasenbeB U.B. Kypc ¢pusuku [DneKTpoHHBIH
2 [limanerapHas MoJenp aroMa pecypc]: yueOnoe nocodue: B 3 1. T. 3: KBanToBas or-
3 Boposckas Moiens aToma Bogopoza|Tuka. AtomHas ¢usuka. dusuka teepporo tena. Ou-
4 KOpH}’CK}’J’IHpHO-BOJ'IHOBOfI aya- 3UKa aTOMHOTO sg/Jpa U 3JICMCHTAPHBIX YaCTHUIL / Case-

JIU3M neeB U. B. — CII6.: JIaub, 2018. — 308 c¢. — Pexxum 1o-
5 OCHOBBI KBAHTOBOW TEOPUU crymna:
7 KBaHTOBast TeOpUs aTOMa BOAOPOJIA 2. AtoMHas (u3uKa: yueOHO-METOJUUECKOE MO-
8 KBaHTOBAHME ATOMOB cooue / [A.IL. bapxos, B.C. Jlopom, B.E. JIsicenko u
9 MarHUTHBIE CBOICTBA ATOMOB 1p.]; M-Bo ob6paszoBanus u Hayku Poc. denepanun, Ky-
10 PEHTTEHOBCKOE M3ITydeHHE Oanckuii roc. yH-T. — KpacHogap: [Kybanckuii rocynap-
11 OnTudecKHe KBaHTOBEIE TeHepa-|* bonHpid yHuBepcutet], 2016.

3. DnexTpoHHbIN Kypc «Pu3nka aromay (BKIIO-
yaeT B ce0s: 1) a/eKTpOHHBIA Kypc JEKIuil; 2) KOH-
TPOJIbBHBIE BOIMPOCHI TIO pazjesiaM yuyeOHOro Kypca; 3)
NpaKkTUYEeCKHEe 3aJaHus 10 pasjenam yueOHOro Kypca;
4) TecThl MO pazfenaM yueOHOro Kypca); peKHUM J0-
cTyna:

http://moodle.kubsu.ru/

4. Nponos MN.E. KBantoBas ¢uzuka. OCHOBHbIE
3aKOHBI: y4eOHOe TMocobue [DIEeKTpOHHBIN pecypc]:
yue0. mocobue — DnekTpoH. AaH. — Mocksa: U3narennb-
ctBO «Jlabopatopus 3HaHuii», 2017. — 261 c. — Pexxum
JIOCTyTa:

18

TOPBI



https://e.lanbook.com/book/98247#authors
http://moodle.kubsu.ru/

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

5. Uponos W.E. 3amaun mo oOmiel ¢usuke
[DnekTpoHHEBIH pecypc]: yueOHOe mocodue 11 BY30B /
Uponos, N.E. — 11-e uza. — M.: JITaGopaTopusi 3HaHHIA,
2017. — 434 c. — Pexxum pocryna:

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

6. CasennseB U.B. Kypc obmeli pusuku [Dek-
TPOHHBIN pecypc]: yueOHoe nocobue: B 5 1. T. 5: KBan-
ToBasg onTuka. AToMHas ¢usuka. dusnka TBEPIOrO
Tena. Ou3nKa aTOMHOTO SApa U DJIEMEHTAPHBIX YacTHIL /
U.B. CaBennes. — CI16.: Jlans, 2011. — 384 c¢. — Pexxum
JI0CTyHa:

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

7. Byakep JI. ATomHas Qusuka [DIeKTpOHHBIN
pecypc]: yue6. mocodue / 1. bynkep, 1. Kumbemn, /1. Jle-
Mwib. — OnekTpoH. aaH. — Mocksa: ®usmariur, 2010.
—396 c. — Pexum nocryna:

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

8. Cuyxun /JI.B. O6mmit xypc ¢usuku. T. 5:
AtomHas u snepHas pusuka. — M.: @usmaraut, 2006.

9. Tpopumona T.U. Kypc pusuku: yaebHOE 110-
coOue Il MHKEHEPHO-TEXHUYECKUX CHelHaTbHOCTEeN
By30B. — M.: Akanemus, 2010 (18-e uzn., crep.). — M.:
Axanemus, 2014 (20-e u3n., crep.).

10. Tpodpumosa T.M. OcHoBbl pu3uKu. ATOM,
aTOMHOE SI/IPO M AJIEMEHTAapHbIE YaCTUILIBI: Y4eOHOE MO-
cobue. — M.: KHOPVYC, 2011.

11. lnonsckuit 2.B. ATomuas ¢usuka. Tom 1.
BBenenne B aroMHYI0 QU3UKy [DJIEKTPOHHBIA pecypc]:
yue0. — DOnextpoH. naH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum nmocryma:

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

12. noneckuii 2.B. Atomuas gusuka. Tom 2.
OCHOBBI KBaHTOBOI MEXaHUKH U CTPOCHHUE IIEKTPOHHON
000J10uKM aToma [ DNeKTPOHHBIN pecypc]: yued. — Diek-
TpoH. naH. — Cankt-IlerepOypr: Jlans, 2010. — 448 c. —
Pexum nocrymna:

https://e.lanbook.com/book/443

Y4eOHO-MeTOINYECKNEe MaTEePHUAIIbl Il CaMOCTOSATENbHON pabOThl O0yJarOUMXcsa U3 Yuciia
WHBAJHJIOB U JTUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTAMU 310p0oBbst (OB3) mpenoctasnstoTces B popmax,
aJanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3]I0POBbS M BOCTIPUSTHSI HH(POPMAIIHH:

I[J'ISI JiMI ¢ HApYIICHUSIMU 3PCHUA!

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:
— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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JlaHHBII IEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y4aro-
LIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporuiecce npenonaBanus JUCHUILUIMHBI UCIIOJIB3YIOTCS CIEIYIOIINE METO/bI:

— JICKIUU;

— MPOBEACHUE MPAKTUUECKUX 3aHSATUH;

— JIOMAIIIHUE 3a/IaHHUs;

— OIIPOC;

— UHJUBUTyaJIbHbIC TPAKTUYECKUE 3aJaHus;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHHUE;

— myOuYHas 3anuTa J1abopaTopHbIX padoT;

— KOHCYJIbTAIIUH TPETogaBaTeliei;

— caMOCTOsITeNbHAs padoTa CTYJEHTOB (M3y4YeHUE TEOPETUUECKOI0 MaTepuaa, MoAroToBKa K
71a00paTOPHBIM 3aHSATUSM, BBITIOJHEHUE JOMAITHUX PA0OT M UHIMBUIYAIbHBIX TUIIOBBIX PACUYETOB,
MOJITOTOBKA K OMPOCY, TECTUPOBAHUIO M SK3aMEHY).

J1yist mpoBeIeHUS BCEX JICKIIMOHHBIX U TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATUN UCIIOJIB3YIOTCS
MYyJIbTUMEAUMHBIE CPEJICTBA BOCIPOU3BEACHUS aKTUBHOTO COJIEPKUMOTO, TO3BOJIAIONIETO CIyIIa-
TEJII0 BOCIIPUHUMATh OCOOCHHOCTH U3y4aeMOro MaTeprana, 3a4acTyl0 UTPaIoIre PEIIAIOIIyI0 POJIb
B IIOHMMaHUU U BOCIPUATHUH, a Takxke HOpMUPOBaHUM MPO(ECCHOHATBHBIX KoMIieTeHIui. uTtep-
AKTHBHBIC ayJUTOPHBIC 3aHITHUS C UCIOJIB30BAHUEM MYJIbTUMEIUNHBIX CUCTEM MO3BOJIIOT aKTUBHO
1 3¢ (HEeKTUBHO BOBJIEKATh yYalllUXCs B y4eOHBIH MPOLIECC M OCYIIECTBIATH 00paTHyIO cBA3b. [lo-
MHMO 3TOTO, CTAHOBHTCS BO3MOXXHBIM 3(pPEKTUBHOE OOCYXICHHUE CIOKHBIX U TUCKYCCUOHHBIX BO-
MIPOCOB U MPOOIEM.

[IpoBeneHune Bcex 3aHATHI JIaOOPATOPHOTO MPAKTHKYMa MPEIYCMOTPEHO B CIECIIHAIA3UPO-
BaHHOU yueOHoU «Jlaboparopun aToMHON U sifepHON GU3MKNY», CHAOMKEHHOW BCEM HEOOXOAMMBIM
000pyIoBaHNEM, KOMITBIOTEpAMHU U 3KCIICPUMEHTAIBHBIMU YCTAHOBKAMH JIsI 3PPEKTUBHOTO BBI-
MOJTHEHUS] COOTBETCTBYIOIIUX TaOOPATOPHBIX padoT.

[To uToram BBINOJIHEHMS Kax/10H 1a00paTOpHOM pabOThI CTYJAEHT COCTAaBJISET MOAPOOHBIN
MUCHhMEHHBIA OTUET, ONMUPASICh HA KOTOPBIN JT0JKEH B Oece/ie ¢ MpernoaaBaTeseM mpoaeMOHCTPUPO-
BaTh 3HAHME TEOPETUUYECKOTO M HKCIIEPUMEHTAIBLHOTO MaTepualia, oTHocsmerocs: k padore. [Ipo-
BEpKa 3HAHUH CTY/IEHTa OCHOBaHA Ha KOHTPOJIbHBIX BOMPOCaX, MPUBEICHHBIX B OMUCAHUH PAabOTHI U
JIOTIOJTHUTEIILHBIX BOMPOCAaX, KaCaIOIMXCS COOTBETCTBYIOIIUX Pa3/IeNIOB OCHOBHOM JTUCIUTIIUHBI
«ATtomHas pusukay. [Tocne BeIMONTHEHUS Ta00PATOPHON paOOTHI CTYJEHT MPEI0CTABIIAET OTKOPPEK-
THUPOBAHHBIN B XO/I€ 3aIUTHI TMCbMEHHBIN OTYET O HEH.

JlononautenbHast Gpopma KOHTPoIs d3PGEKTUBHOCTH YCBOCHHUSI MaTepuaia U MpruoOpeTeHus
MPaKTUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPHITOM MHTEPAKTHUBHOM 3aIuTe padOThl HA YCTHOM BHI-
CTYIUIEHUH TIepe]] AyJUTOPUENH COKYPCHUKOB. B 3TOM ciydae 3aiuTa IpoXoAuT B peKUME KPaTKOTO
JIOKJIa7a Ha KOH(QEPEHITUH.

[To n3yyaeMoil TUCHHUILIMHE CTYAEHTaM MPEAOCTaBIAETCS BO3MOXHOCTh OTKPBITO MOJIb30-
BaThCsl (B TOM YMCIIE KOMMUPOBATh HA IUYHBIC HOCUTEIM WH(OPMAIIMN) TTOATOTOBIEHHBIMHU BEIYIIUM
JAHHYIO TUCUUIUIMHY MPErnojiaBaTesieM MaTepualaMy B BUJIE 3JIEKTPOHHOI0 KOMILJIEKCA CONpPOo-
BOK/I€HHUS, BKITFOYAIOIIETO B ceOs:

— DIIEKTPOHHBIE KOHCIIEKTHI JIEKIIUH;

— DJICKTPOHHBIE TUTAHBI TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHIA;

— DJIEKTPOHHBIC BapUaHThl Y4eOHO-METOANUECKOTHX MOCOOUH ISl BBITIOTHEHHSI 1abopaTop-
HBIX 3aJIaHHI1;

— CIIUCKH KOHTPOJIbHBIX BOIPOCOB K KaXK/I0M TEME U3y4aeMoro Kypca;

— Pa3HOOOPa3HYIO JOMOJHUTEIBHYIO JTUTEPATYPY, OTHOCSIILYIOCS K U3y9aeMOU JUCITUTLINHE
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B 9JICKTPOHHOM BH/JI€ (B Pa3IMYHbIX TEKCTOBBIX (popMaTax u rpaduyeckux hopmarax, a Takxe B pop-
marax *.pdf, *.djvu.

CompoBOXKI€HHE CAMOCTOSITENFHON padOThl CTYJCHTOB TAKXKE OPraHM30BAHO B CIEAYIOLIHX
dbopmax:

— YCBOEGHHE, JIOTIOJIHEHUE U BHUKAaHUE B pa3OupaeMble pa3aesibl IUCIUILTHHBI IPH TOMOIIN
3HAHUH [0JTy4aeMbIX I10 CPEICTBAM U3Y4YEHUSI pEKOMEHyeMOM JINTEPaTyphl U OCYILIECTBIIEMOE ITy-
TEM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAllUU, OPraHU30BAaHHBIE AJIS1 Pa3bsCHEHUS IPOOJIEMHBIX MOMEHTOB IIPU CaMOCTO-
ATEJIBHOM M3YYEHHUH TEX WJIM MHBIX aCTMIEKTOB Pa3JIeNIOB YCBaMBaeMOM HH(GOpPMAINU B AUCIUTUIAHE.

OcHoBHbIE 00pa30BaTEIbHbIE TEXHOJIOIUH, HCIIOJIb3YyEMbIE B YU€OHOM IIpoLIecce:

— UHTEPAKTHUBHAS JICKIHUA C MYJIbTUMEINIHON CUCTEMOM ¢ aKTUBHBIM BOBJICYCHHEM CTYACH-
TOB B y4€OHBII ITporecc U 00paTHOM CBS3bIO;

— JIEKIIUH € IPOOJIEMHBIM U3JI0KECHUEM;

— 00CYXJIEHHE CIIOKHBIX U JMCKYCCHOHHBIX BOIIPOCOB U MIPOOJIEM U pa3pelieHue npooieM;

— KOMITBIOTEPHBIE 3aHTHUS B PEKUMAX B3aUMOJICHCTBUS «IIPETIOJIaBaTENb — CTYJCHT, «CTYACHT
— [IPEMNOo/IaBaTeliby, «CTYAEHT — CTYAEHTY;

— TEXHOJIOTUH CMEIIAHHOTO O0YYEHHMSI: JUCTAHIIMOHHBIE 3a/IaHUS ¥ YIIPKHEHUS, COCTABIICHHUE
IJI0CCapUeB TEPMUHOB U ONpeJieNieHui, rpynmnoBbie MeToabl Wiki, HHTepHEeT-TeCTUPOBaHUE U AHKETHPO-
BaHUE.

HHTtepakTuBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCTIONIb3yEMbIE B ayJJUTOPHBIX 3aHATHUSIX:

— TEXHOJIOTHUS PA3BUTHUSI KPUTUIECKOTO MBIIIIICHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— MCIIOJIb30BaHHE CPEACTB MYJIbTUMENA;

— M3yYEHHUE M 3aKpeIuIeHue HOBOro MarepHaja (MHTepaKkTHBHas JEKIMs, paboTa ¢ Harjisa-
HBIMHU [TOCOOMSIMH, BUJICO- U ayIMOMaTeprallaMy, UCIIOJIb30BaHUe BOMPocoB, COKpaTHUECKUi Jua-
JIor);

— 00CYX/I€eHUE CJIOKHBIX U TUCKYCCUOHHBIX BOIIPOCOB U IIpodiieM («3aiiMy MO3UIHIO (LIKaa
MHEHHUH )», IPOEKTUBHbIE TEXHUKH, «OJUH — BJBOEM — Bce BMecTe», «CMeHHU No3uLuio», «/luckyc-
CHS B CTHJIE TEJICBU3UOHHOTO TOK-IIIOY», 1€0aThl, CAMIIO3UYM);

— pazpeuenue npodiem («epeBo pemennit», «Mo3roBoil ITypM», «AHAIN3 Ka3yCOB»);

— TBOpYECKHE 3a/[aHHST,

— paboTa B MaJIbIX TpyIIax;

— HCIIOJIb30BaHME CPEACTB MYJIbTHUMEANA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJIOTUSI KOMITBIOTEPHOTO MOJIEIMPOBAHUS YUCIEHHBIX PacyeToB B MHXKEHEPHO-MaTe-
marnueckot cucteme MATHCAD (wn cucteme komnbrotepHoi Mmarematuku MATLAB).

I[J'ISI JIAI[ ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSAMU 3J0POBBA MPCAYCMOTPECHA OpraHu3anvs KOH-
Cy.]'ILTaI_II/Iﬁ C UCITIOJIb30BAHHEM BHCKTpOHHOﬁ IIOYTHI.

4. OneHOYHBIE CPEACTBA ISl TeKYIero KOHTPOJISl yCIIeBAeMOCTH M IIPOMEKYTOUYHOM aT-
TecTalun

4.1. ®oH OLIEHOYHBIX CPEACTB ISl POBEAeHNs TEKYEro KOHTPOJIA

@DOoH/ OLIEHOYHBIX CPEICTB I MPOBEACHUS TEKYIIETO KOHTPOJIS COAEPIKUT:
— KOHTPOJIbHBIE BOTIPOCHI 10 YyU4eOHOI1 porpamme;

— MpaKkTUYEeCKUe 3aJjaHus 110 y4eOHOIl mporpamme;

— TECTOBBIE 33JJaHUA 110 YU4eOHOI Mmporpamme;

— TeMbl peepaToB 1o yueOHOI nporpamme;

— KOHTPOJIbHBIE Pa0OTHI IO y4eOHOM Mporpamme.
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KoHTpoJibHBIE BONPOCHI 110 y4eOHOM MporpamMme

B mporiecce moATOTOBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCS U OIICHHUBA-
torcst Bee Tpedyembie PI'OC BO u OOII nns nanpasnenus 11.03.01 Paguorexnuka (npoduis: Pa-
JTUOTEXHUYECKHE CPEICTBA Mepeaayuu, mpueMa u 00padotku curaanos) kommereHun: OINK-1, OITK-
2.

Hwxe mpuBomsTCS MPUMEPHI KOHTPOJBHBIX BOMPOCOB JUIsl 3-X pa3felioB paboueit mpo-
rPaMMBL.

IToJ1HBII KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB JJIsl BCEX pa3/ieoB pabouel porpaMmMbl IPpUBO-
murea B POC mucnurumiasl 51.5.06.05 «AtoMHas bu3ukay.

2. [Inanerapuas Mmogesab atoma Pesepdopaa—bopa.

1. KakoB ¢u3udeckuii cMbICI yricen M u N B 00o0mieHHo hopmyne baasmepa?

2. KakoBbI JUIMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM M JUIMHHOBOJIHOBOM JInHUY cepuu [lamiena?

3. KakoBa jyiriHa BOJIHBI, COOTBETCTBYIOIIAs rpanuile cepun baibmepa?

4. KakoBa yactoTa rojiIoBHOM JIMHUU cepuu Jlaiimana?

5. AToMbl BOIOpOJa HAXOAATCS B COCTOSIHUU € N = 5. CKOJBKO JIMHUI COJAEPKUT €T0 CIIEKTP
U3IIy4eHUs?

6. B yem cocTouT CyTh KOMOMHAIIMOHHOTO NpuHIMNIa Purna?

7. Ucnonb3yst KOMOMHAIIMOHHBIN MPUHIIMII, TTOKAKUTE Ha OJTHOM U3 MPUMEPOB, KaK MOXKHO
IIOJIYYUTh YaCTOTY JUUIsl BTOPOM JUIMHHOBOJIHOBOM JIMHKHU cepuu Ilanena.

8. KakoBbI paznuunst Mexay MoJenbio atoma Pesepdopaa u teopueit bopa?

9. Ilouemy mozenb aroma Pesepdopra HecoBMecTHMaA C MPEICTAaBICHUSIMH KJIACCUUECKON
buzuku?

10. Pazwpsacuure cmbicn moctynatoB bopa. Kak ¢ ux momoipio OOBSICHUTH JHMHEHYATHIN
CIIEKTp aToma Bojopoja’?

11. Ucxons u3 reopun bopa, onpenennure CKOPOCTb IBUKEHUS JIEKTPOHA HA IPOU3BOIHLHOM
SHEPreTUYECKOM YPOBHE.

12. Onpenenure MakCUMaJIbHYIO JJIMHY BOJHBI CBETA, MPU KOTOPOW BO3MOXKHA MOHU3ALIMS
aToma BOJIOPOJIa, HAXOSAIIErocs B OCHOBHOM COCTOSIHUH.

13. Kakyto sHepruio (B 3B) nomkeH nmers (pOTOH, YTOOBI IEPEBECTH aTOM BOJOPOJIa U3 OC-
HOBHOTO COCTOSIHUS B COCTOSIHHE ¢ N = 57

14. CpaBHuTe NIEPBLIN OOPOBCKMI paguyc s aToMa Boaopojaa u s He™.

15. B ueM 3akmiro4aroTcs NpOTUBOPEUUS U HEJOCTATKU Teopuu atoma bopa?

16. B yem cymuocTs onbiToB @panka u ['epua?

17. Kakue oCHOBHBIE BBIBOJIbI MOYHO CJI€JIaTh HA OCHOBaHUH onbITOB Ppanka u ['epua?

18. Ilpu xakom yckopsitolieM MoTeHIuane OyAeT HaOIoAaTbCs pe3Koe NaJeHue aHOJIHOIO
ToKa B onbITax @panka u ['epiia, ecinu TpyOKy 3alIOTHUTH ATOMapPHBIM BOJIOPOAOM?

19. O6bsicHUTE, HAa KaKUX y4acTKaxX BOJIbTAMIIEPHOU XapaKTEPUCTHUKUA UMEIOT MECTO YIPYyTHe
Y HA KaKUX — HEYNIPYTHE CTOJIKHOBEHHMS 3JIEKTPOHOB C ATOMaMH.

5. YpaBHenus llIpeagunrepa u KBaHTOBasi TeOPUsi aTOMa BOAOPO/A.

1. B yem 3akitoyaercs CTaTUCTHYECKAst HHTEPIPETaIs BOTHOBON (QyHKIUU?

2. Jlng Kkakux 4acTHIl clipaBenuBo ypaBHeHue Lllpeaunrepa?

3. Ilouemy ypaBHenue lllpenunrepa chopMyarpoBaHO Kak BOJHOBOE ypaBHEHHE?

4. 3anuinTe BpEMEHHOE U cTallMOHapHOe ypaBHeHus lllpennHrepa u npoaHanu3upynTe ux.

5. CoBepmuTe nepexos OT BpEMEHHOTO ypaBHeHUs [lIpeauHrepa Kk cTallnOHApHOMY.

6. 3anumuTe OJHOMEPHOE BPEMEHHOE U CTallMOHapHoe ypaBHeHus llIpenunrepa u npoana-
JTV3UPYUTE UX.

7. 3anuiuTe BpeMEHHOE U cTalioHapHoe ypaBHeHus llpenunrepa B onepatopHoii popme u
MIPOAHAIU3UPYHTE UX.
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8. Kakoil BbIBOJI MOYKHO C/I€TaTh, CPAaBHUB CcTal[MOHapHOe ypaBHeHue llIpennnrepa ¢ ypaBHe-
HUEM ]ISl COOCTBEHHBIX 3HaYEHUN U COOCTBEHHBIX (hYHKIIHIA?

9. Uto MOXHO cKa3ath 00 onepaTopHoit popme ypaBaenus Llpeaunarepa?

10. Kakas yactua sBisieTcst cBOOOIHOI?

11. ITokaxuTe, 4TO F3HEPTETUUECKUI CHEKTP CBOOOJHO JBUXKYIIEHCS YaCTULIb] SIBJISIETCS He-
PEPHIBHBIM.

12. Haiinure coOCTBEHHBIE 3HAYCHHMS HHEPTUM YACTHUIIBI B OJHOMEPHOH «IIOTCHLIHUAIbHOM
AMe» ¢ OECKOHEUHO BBICOKUMU «CTEHKAMU.

13. KakoBa HauMeHbI1asi SHEPIUs YaCTULIBI B «IIOTEHIIUAIBHOHN sIME» ¢ OECKOHEYHO BBICO-
KHUMU «CTEHKaMH»?

14. OObsicHHUTE, TOYEeMY HAWHU3IIEE COCTOSHUE OCIIILISTOPA HE MOXKET 00J1a/IaTh HYJICBOH
SHEPTrHUeH.

15. Kakumu cBOMCTBaMH MHKPOYACTHUIl 00YCIIOBJICH TYHHEIbHBIN Y hekT?

6. MHOr03/1eKTPOHHBIE aATOMBI.

1. 3anummre craunoHapHoe ypaBHeHue lllpenunrepa s BOAOPOAONOJOOHOM CHCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CUCTEM.

2. ITouemy Hanbosiee MOAXOAALIEH KOOPJUHATHON CUCTEMOM ISl pacCMOTPEHHs aTOMa BOJIO-
pona ssisiercst cepudeckas? [Ipoanammsupyiire (Ka4eCTBEHHO) X0 PEIICHUS CTAIIHOHAPHOTO YpaBHE-
Hus [lpeaunrepa juis atoma Boopojia B chepuueckux KoopauHaTax. Kakue BbIBOJIBI CIIEAYIOT U3 €ro
petuenus?

3. 3anuuuTe cOOCTBEHHBIE 3HAUCHUS SHEPTUH HJIEKTPOHA B aTOME BOAOPO/IA, OIIPE/IENIsieMbIE pe-
nieHneM ypasHeHus Llpeaunrepa, u npoananu3upyire ux. B yeM ommmume u CXOICTBO C pe3ybTaTaMu
Teopuun bopa?

4. Kakuie BeJIMUMHBI JUIs QJICKTPOHA B aTOME ONPEICIICHBI, €CJIM M3BECTHBI KBAHTOBBIC uncia N, |
um?

5. [louemy KkBaHTOBasi MEXaHHKA HE UCIOJB3YET MPECTABIEHUE 00 3JIEKTPOHHBIX OpOUTAX?
Yt0 XapakTepu3yrT KBaHTOBbIC uncia N, | u m?

6. Kakue Benu4uHbI, XapaKTEpU3YIOLIUE 3JIEKTPOH B aTOME BOJIOPOAA, KBAaHTYIOTCS? 3ariu-
HIMTE COOTBETCTBYIOIINE (POPMYIIBI.

7. IlpeacraBbTe CHMBOJIUYECKYIO 3aIMCh 3JIEKTPOHOB B cocTosiHusx ¢: 1) n=3,1=0, 1, 2; 2)
n=4,1=2;3)n=2,1=1.

8. KakoB (husznueckuii cMbICI pacipeieleHtsl INIOTHOCTH 3aps/ia B 3JIEKTPOHHOM o0Jiake?

9. Chopmynupyiite nmpaBuia otTbopa a1 OpOUTAIBHOTO U MAarHUTHOI'O KBAaHTOBBIX YHCEIN.
Bcerna nu onu BeimonHstoTcsA? Kak MOXKeT U3MEHSATHCS TJIaBHOE KBAHTOBOE YHUCIIO?

10. Kakue nepexoas! coorBeTcTBYIOT cepu [lamena? Mcnonb3yiiTe CUMBOJINYECKYIO 3aIIMCh
COCTOSIHUH.

11. KakoB KBaHTOBO-MEXaHHUECKHUI1 CMBICI ITEPBOr0 OOPOBCKOTO paguyca?

12. B ueM oTiinune BHIBOJIOB KBAaHTOBOM MeXaHMKHU U Teopuu bopa ans 1S-coctosiHus amex-
TpPOHa B aTOM€ Bojopoza?

13. DnexkTpoH B aToMe BOJ0pOJia HaXoAUTCs B IS-coctosiHuu. Onpenenute Haubosee BeposiT-
HOE PacCTOSHUE JIEKTPOHA OT A1pa.

IIpakTHyeckue 3agaHust N0 y4eOHOM MporpaMmme

B nporiecce moAroTOBKU U BHIMOJIHEHHS MPAKTUUYECKUX 3a/1aHUi (POPMUPYIOTCSA U OLICHUBA-
1otcs Bce Tpedyembie PI'OC BO u OOII ana nanpasienust 11.03.01 Paguorexnuka (npoduis: Pa-
JMOTEXHUYECKUE CPEICTBA ITepejauu, mpuemMa u oopadotku curnanos) komnerenuun: OIIK-1, OIIK-
2.

Huxe npuBosTCA IPUMEPBI MPAKTHYECKUX 3aJJaHUH 17T 2-X pa3iesioB pabode mporpaMmel.

[TosHBII KOMITIEKT IPAKTUYECKUX 3aJaHUN IS BCEX pa3JieoB pabodel mporpaMMbl PUBO-
mutes B @OC mucuuruinnsl b1.5.06.05 «AToMHas dusukay.
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2. [Inanerapuas Mmogeab atoma Pesepdopaa—bopa.

1. Haiitu my1st BOIOpOAOIIOI00HOTO HOHA paauyc N-if GOPOBCKOM OPOUTHI U CKOPOCTH DJICK-
TpOHA Ha Hel. BBIUKMCANTD 3TH BETMYUHBI JUI TIEpBOM OOPOBCKOI OpOUTHI aTOMa BOJAOPOJA U MOHA
He™.

2. Halitu 111 BOJopo101oj00HOro HoHa paauyc N-ii 60pOBCKOM OpOUTHI U CKOPOCTH AJICK-
TpOHa Ha HEH. BRIYUCIUTH 3TH BEIMYMHBI JJIs1 BTOPOW OOPOBCKOI OpOUTHI aTOMa BOOPOAA U HOHA
Li*.

3. Onpezenuth Uit aTOMa BOJOpOaa U uoHa He': sHepruto CBs3u 3JIEKTPOHA B OCHOBHOM
COCTOSTHUU U MOTEHIIMAJ HOHU3ALINH.

4. OnpenenuTs Ui aToMa BoAopoa ¥ noHa He™: mepBblii moTeHIMa BO30YKACHHS U JUTHHY
BOJIHBI F'OJIOBHOM JIMHUM cepuu JlalimaHa.

5. Onpenenuts Ui atoMa Bogopoaa U nona Li*™: sHepruro monusamnumu.

6. OnpeenuTh i aToMa BoJ0poia u nona He': ckopocTs aiekTpoHa Ha BTOpoil GOpOBCKOM
opowure.

7. OnpenenuTsb 1Js aToMa BOA0poaa U MoHa He': KMHETHYEeCKyr0 SHEPIHUIO JIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

8. Ilins aroma Bogopoza U mona Li*™ ompenenuTh: KHHETHYECKYIO SHEPTUIO DJIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

9. HaiitTi >HEpruo MOHM3aLUK 11 noHoB He™ u Li*™.

10. OnpenenuTs paauyc nepBoii 60poBCKOM opOMTHI i MoHa Li*™,

6. MHOTr03/1eKTPOHHbIE ATOMBI.

1. HaiiTu BO3MOKHBIE 3HAYEHUS MOJTHBIX MEXaHUYECKHMX MOMEHTOB JIEKTPOHHBIX 000I0YeK
aToMoB B cocTosHMAX P 1 °D.

2. JlonucaTh HEAOCTAIONINE KOMIIOHEHTHI MYJIbTUILIICTOB %P3, 3Dy, *Fsp2, %P2, °Ds, “Pus.

3. Bo3MosKHBI 1 cireyronue cocTosaus: 2S1, 3So, 3Po, 3S1/2, 2S1s2, 3Do, 2D1/2?

4. Kakue U3 clemylolnX ONTHYECKHX TIEPEX0I0B paspemensl: 2S2 — 2Daj, 2Paz — 2Dar, 1So—
3py?

5. OnuH U3 IIEKTPOHOB aTOMa Iejivsi UMeeT II1aBHOE KBaHTOBOE yKciio 1 apyroi 2. 3anucarth
BO3MOYKHBIE JIEKTPOHHBIE KOHPUTYPAITUHU U CIIEKTPOCKOITMYECKUE 0003HAYEHUSI COOTBETCTBYIOITUX
COCTOSTHUM.

6. Kakue coctosiuust Bo3amoxHbl y P, D u F TepmMoB, orpannueHHble BeIMUNHOM crivHa S oT 0
10 5/2? 3anucath BO3MOXKHBIE CTIIEKTPOCKOMHYECKHE 0003HAYEHHS COCTOSHUH.

7. Bo BHelIHel 000J04YKe aToMa HaXOAATCsA TPU AJIEKTPOHA ¢ OpOUTaIbHBIMU KBaHTOBBIMU
yuciami 1, 2, 3. OnpeneanTs BO3MOXKHBIE COCTOSIHUSL aTOMa.

8. HaiiTu BO3MOXHBIE COCTOSIHUSI aTOMa YTJIepO/a, dJIEKTPOHHAsT KOHPUTYpaIusi KOTOPOTo
1s2 2s? 2p 3d.

9. Haiitu ¢ momonipio mpaBuia XyH/a MOJHBIM MEXaHUYECKH MOMEHT aTOMa B OCHOBHOM
COCTOSIHHH, €CJI €r0 HEe3aroJHEeHHast 0J000JI09Ka COEPKUT CeMb (-3J1eKTPOHOB.

TecToBbIe 321aHMA 10 Y4eOHOI MporpaMmme

B nporiecce NOArOTOBKM M BBINOJIHEHHS TECTOBBIX 3aaHUN (POPMUPYIOTCS U OLIEHUBAIOTCS
Bce TpedyeMbie @I'OC BO u OOII nns nanpasnenus 11.03.01 Paguorexnuka (mpoduns: Paguorex-
HUYECKUE CpPe/ICTBa Nepeiauu, mpuemMa u oopadboTku curnanos) komnerenuu: OIIK-1, OITK-2.

TecToBble 3aaHNs COCTOUT U3 Psijia TEOPETUUYECKUX BOIPOCOB [0 TEMATHUYECKUM pa3zesiam
paboueit mporpaMMbl Y4€OHOM TUCITATIITAHBI.

CucTeMa OLIEHOK BBITIOJIHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJUYECTBO MPABMIBHBIX OTBETOB OT 85% 1m0 100%:;

— «XOpOILIO» — KOJIMYECTBO NMPAaBUIIbHBIX 0TBETOB OT 70% 10 84%:;
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— «yZIOBJIETBOPHUTEIBHO» — KOJMYECTBO MPAaBUIIBLHBIX OTBETOB OT 55% 10 69%.

Hwxe npuBoauTes NpuMepbl KOHTPOJIBHOIO TECTUPOBAHUS B BUJIE IBYX BAPUAHTOB TECTOBBIX
3a/1aHuil K pazaeny 2 y4eOHOM TUCIUTUINHEI.

ITonHBIN KOMIUIEKT TECTOBBIX 3aJJaHU JJIs BCEX pa3/ieioB pabodel IporpaMMbl IPUBOAUTCS
B ®OC mucuurmmnsl b1.5.06.05 «ATtomHas Gpuznka.

2. [Inanerapuas Mmoaeab aroma Pesepdopaa—bopa
Bapmuanr 2

1. Ecnu B ombite Pesepdopa o paccestHuio a-4acTHIl Ha 3010TOM (POJIbre o-4acTHIIBI 3aMe-
HUTb HA IPOTOHBI, TO JOJIS PACCESIHHBIX YaCTHUL]

2. DNeKTpUYECKHUM TOK B ra3ax 00yCJIOBJIEH HAIIPABJIEHHBIM JBUKEHUEM 3aps0B.

3. IIpu 2neKTpOnanU3e MpOIyCKaT OAVMHAKOBBINA TOK JUIsl OHOBAJICHTHBIX U JIBYXBAJIEHTHBIX
aTOMOB MeTasuloB. [Ipy TOM Ha 37IeKTpoJIe 3a OJTHO U TO K€ BPEMsI MOJIEH BELLIECTBA OIHOBAJIEHTHBIX
ATOMOB BBIJICTTUTHCS B (cxosbKO) pas(a) (GonbIIIC MM MEHBIIIE).

4. B monmenmn TomcoHa aTOM BOAOpPOJA MPEACTABIACT COOOH TMOJOKHUTENBHO 3apsKEHHBIN
11ap, B LIEHTPE KOTOPOr0 HaXOAUTCSA

5. B ompiTax Pesepdopaa yucio paccessHHBIX O-4acTHUI] OKA3aJI0Ch 3HAYUTEITHHO , 4UeM
YHCII0 MAAI0NINX U UMENNCh CIIydan paccesHus Ha yrisl 0 > 90°,

6. 13 onbrToB Peszepdopaa cinenyer, 4To B LIEHTPE aTOMa HAXOIUTCS (xaKoii 3HaK) 3a-
PSKEHHOE AP0, pa3MepPbl KOTOPOI'O 3HAYUTEIBHO (OompIIe WIIM MEHBIIIE) pa3MEpOB aToMa,
BOKPYI' KOTOPOI'O JBUXKETCS yactuna. [Ipu stom Pesepdopa He cMmor 00bsICHUTS, TOUEMy Ta-
KOW aTOM

7. Ilpu BeIBOJE opMyibl Pezepdopaa ams paccestHUs 0-4acTHUL] UCTIOJIb3YETCsl CTaTUCTUYE-
CKHM MOJXOJ ¥ BBOJUTCS MOHATHE . IIpu 3TOM paccesiHre 00YyCIOBIEHO KYJIOHOBCKUM B3au-
MOJIEHCTBUEM OL-HACTHIIBI C SIAPOM.

8. Jlonst paccestHHBIX oi-dacTull B onbiTe Pesepdopaa (3aBHCUT WJIM HE 3aBUCHUT) OT
KUHETHYECKOW SHEPTUHU O-4aCTHLL, 3apsiia SAep aTOMOB (OJIbIU U TOJIIMHBI (DOJIBIH.

9. OTHOCHTENBHOE YHCIIO PACCETHHBIX B ONbITe Pesepdopaa wactui u cos*(p/2) cazaHsl
MeXy coO0M 3aBUCHUMOCTBIO.

10. CniexTpanbHOM cepueil Ha3bIBalOT COBOKYITHOCTb CIIEKTPAJIBHBIX JIMHUI, KOTOPBIE B CBOEH
MOCJIEI0BATENbHOCTH B IIKaAJIE JUIMH BOJIH UJIM YacTOT U B paclpe/elIeHn UHTEHCUBHOCTU OOHApy-
KUBAIOT . IIpu 5TOM TMHUYM HYMEPYIOTCSI HAUMHAs ¢ CaMOU (JUTMHHOBOJIHOBOM, KOPOT-
KOBOJIHOBOI1) 110 Mep€ YBEIMUYEHUS U UX UHTEHCUBHOCTH C BO3paCTaHUEM HOMEpa (yBenuuu-
BAIOTCSl, YMEHBIIAIOTCSA).

11. BomHoBoe uncio 11000 CIEKTPAIIbHON JTUHUU MOKHO MPEJCTaBUTh KaK KOMOMHAIIMIO
JBYX .

12. B nocrynarax bopa noctynupyercsi AUCKPETHOCTb (kaKoil XxapaKTepUCTUKH) aToMa
U MCXOJISl U3 3TOTO MOYKHO OOBSICHUTh IMHEWYAThI XapakTep (M3ny4eHus, paccesHus).

13. B ciexTpe u3nydeHus BoJI0po/ia B BUAMMON 00JIacTH ClIEKTpa HaboJaeTcst cepus ,
a B ynbTpaduosneToBoi cepus

14. Pa3HOCTh BOTHOBBIX yncen 4-i U 2-1 TMHMI B cepuu JIaitMaHa COOTBETCTBYET BOJTHOBOMY
qUCITy JIMHUY CEpUU

15. InuHa BosHBI (DOTOHA, COOTBETCTBYIOIIEro 2-W JUHUU cepu bambMmepa y Bomopoaa

, UEM JITTMHA BOJIHBI TAKOM JINHUU Y NOHOB TeIusl.
16. ®uszndeckuii CMBICH MOCTOSHHOM [InaHKa COCTOMT B TOM, YTO OHa SIBJISIETCS KBAaHTOM

17. B cooTBercTBHM ¢ Teopueit 3omMmMmepdenbaa, eciu dHeprus BOJOPOAONOJ00HOTO aToMa

En, TO 3JICKTPOH MOXKET COBCPLIATh ABUKCHUC TOJIBKO 110 Op6I/ITaJ'IHM, U3 KOTOPBIX Kpy-
TOBBIX U OJITUIITUYCCKUX.
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18. CocTosinus, oTnuyaronmecs GopMol TPaeKTOPUU ABHXKEHHS U UIMEIOLIHE TIPU 3TOM OJIU-
HAaKOBYIO HEPTHUI0, Ha3bIBAIOT . J17151 BBIPO’KICHHBIX COCTOSIHUII MOMEHT MMITYJIbCa JIEKTPOHA

19. B onbiTax Byma o pe3oHaHCHOM (hiryopecIieHIIMd aTOMOB PTYTH PE30HAHCHOE BO30YXK-
JICHHE aTOMOB PTYTH OCYILECTBIISIIOCH JIAMIIOH, CIIEKTP U3J1y4eHUsI KOTOPOU JTMHENYaThIN.

Bapuanr 3

1. B onpitax Pesepdopaa mydox o-4acTll 3aMEHIIIN Ha Ty4OK IPOTOHOB. YTO M3MEeHHI0Ch?
a) YMCIIO OL-YACTHI[ PACCESIHHBIX B 33J[aHHOM 3JIEMEHTE TeecHOro yria d(2 yBeanuuiocs;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aJAHHOM 3JIEMEHTE TeJICCHOTO yriia dQ) yMEHBIIHIOCH.
2. B onbitax Pesepdopaa mydox oi-uacTHil 3aMEHIIIN Ha Ty4OK HEUTPOHOB. YTO M3MEHHIIOCH?
a) YMCIIO O.-YACTHI] PACCESIHHBIX B 33JaHHOM 3JIEMEHTE TeJIeCHOTo yria d() yBeaTrnuuiocs;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aJAHHOM 3JIEMEHTE TEJICCHOrO yriia dQ) yMEHBIIHIOCH.
3. B onbiTe Pesepdopaa miiatuaoByto (posry 3aMmeHMIM Ha 30J10TyH0. UTO H3MEHUIIOCH?

a) YMCIIO O.-YACTHI] PACCESIHHBIX B 33IaHHOM 3JIEMEHTE TEJIECHOTO yriia d() yBeIHYHIOCh;

0) YHCIIO O-YaCTHIl PACCESHHBIX B 3aJJaHHOM 3JIEMEHTE TEJICCHOTO yriia dQ) yMEHBIIHIOCH.

4. Cytb onbiToB Dapajes 1o 3JIeKTPOIU3y COCTOUT B TOM, UTO:

a) KOJHMYECTBO BEIECTBA, BBIACNAIONICECS Ha 3JEKTPOJE MPHU DIEKTPOJIH3E MPOMOPIHO-
HAJIbHO KOJIMYECTBY 3apsija, NEPEHECEHHOMY MEX/Y 3JIEKTPOIaMH;

0) KOJIMYECTBO BEILIECTBA, BHIICTSIONIEECS Ha AIIEKTPO/IE IPU AIIEKTPOIIN3€E HE 3aBUCHUT OT Be-
JUYHUHBI IEPEHECEHHOTO 3apsiia U CUIIBI TOKA;

B) KOJIMUECTBO BEIIECTBA, BBIACTSAIONIEECS Ha SJEKTPOE Al PA3IMUHBIX AJIEKTPOIUTOB MpU
OJIHOM M TOM K€ KOJIMYECTBE MEPESHECCHHOTO 3apsia MPOIMOPIIMOHAITEHO aTOMHBIM BeCaM UOHOB;

T') DJIIEKTPUYECKUI TOK B JEKTPOJIUTE OOYCIIOBJICH JBMKEHUEM MOHOB M OJMH I'PaMM-aTOM
J'IIO6BIX OAHOBAJICHTHBIX WU J'IIO6BIX ABYXBAJICHTHBIX MOHOB HCCET C CO6OIO BCEraa OAHO U TOXKE
KOJIMUECTBO 3JIEKTpUUYECTBa, paBHOE unciny Dapanes;

1) QJIEKTPUICCKUI TOK B AJICKTPOJIUTE OOYCIOBIICH JBH)KEHUEM HOHOB U OIWH I'PaMM-aTOM
TOOBIX OJIHOBAJIEHTHBIX MOHOB BCETJIa HECET C COOOI0 OJHO M TOKE KOJMYECTBO DJIEKTPUYECTBA,
paBHoe unciy @apajesi, a JIFoObIX IBYXBAJICHTHBIX HOHOB HECET ¢ COOO0 BCETr/ia B /IBa pa3a O0JbIINI
3apsn;

€) KOJIMYECTBO BEIIECTBA, BBIJCISIFOIICECS HA JJICKTPOE JUIS PA3IMYHBIX OJHOBAJICHTHBIX,
JIBYXBAJICHTHBIX U TPEXBAJICHTHBIX HOHOB, KOTOPBIE 00pPa3yIOTCsS MPH PACTBOPEHUH COOTBETCTBYIO-
LIUX COJIEH MPHU MPOIMYCKAHUU JIEKTPUYECKOr0 TOKA 3aBUCUT OT BPEMEHM MPOIyCKaHNUS;

) DIEKTPOIHU3 HAOTIOAAICS TOJIBKO AJISl COJIEH MIEIOYHBIX METaIOB.

5. DNeKTpUYECKuit TOK B pa3psuKEHHBIX ra3ax MpeicTaBisieT COOOM:

a) JIBM)KEHHE CBOOOJHBIX AJIEKTPOHOB, SMUTHUPOBAHHBIX B PE3YyJbTaT€ TEPMOAIEKTPOHHON
OMHUCCHH C KaTOJa;

0) ABMKEHHME NOHOB, 00Pa3yIOIIUXCs PU MOHU3AIMH aTOMOB;

B) JIBUKEHHE CBOOOHBIX JIEKTPOHOB, 00PA3YIOIIMXCS IPH HOHU3ALIMU aTOMOB Ta3a;

I') IBUKEHHE aTOMOB;

1) IBUKEHUE MOJIEKYJI.

6. [Ipu mpormyckaHuU AIEKTPUIECKOTO TOKA Yepe3 pa3psHKEHHBIE ra3bl HAOI0aeTcst TPeKo-
o0pa3Hoe cBeueHne, KOTOPOE BBI3BAHO:

a) MOHU3aIMel aTOMOB;

0) IBI>KEHHEM CBOOOIHBIX AJIEKTPOHOB;

B) JBUYKEHUEM HOHOB;

') peKOMOWHAIIMEH HOHOB U DJIEKTPOHOB, CIEAYIONIEH MTOCIIe HOHU3AINN aTOMOB;

1) yaapamu 3JIE€KTPOHOB 00 aHOJ;
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€) yaapamMu MOHOB (KaTHOHOB) O KaTO/I.

7. B moxenn atoma ToMcoHa:
a) SJIEKTPOH CUUTAETCS HETIOIBHIKHBIM;
0) MOJIOKUTETTHLHO 3apsHKCHHASI YACTh aTOMa CUUTASTCS HETOBMKHOM, TaK KaK 3HAUUTEITHHO

TSAXKEIICC DJICKTPOHA,

TPOHA;

B) pa3Mep MOJOXKHUTEIbHO 3apsHKEHHOTO «ITYAMHIa» 3HAUYUTENBHO OOJbIIE pa3Mmepa 3JeK-

F) 9JICKTPOHbI HAXOJAATCA Ha MOBCPXHOCTH ITOJOKHUTCIBHO 3apAKCHHOT'O 0OJIBIIIOrO «I1y-

JUHIa», IPUTATUBAsACH UM,

1) 2JIEKTPOHBI HAXOJATCS BHYTPH IOJIOKUTEIBHO 3apPSHKEHHOIO «IIyJIMHIa» U MOTYT COBEp-

IIAaTh KOJIEOAHUSI OTHOCUTENLHO MOJIOKEHHUS PaBHOBECHUA,

€) JIEKTPOHBI COBEPLIAIOT IBUKEHUE BOKPYT MTOJIOXKUTEIBHO 3apsSyKEHHON 4acTH aTOMa;

8. Pesynbrater onbita Pesepdopna:

a) OOJIBIIMHCTBO OL-YACTHUII MTPOXOIST Uuepe3 (POIbI'y HEe UCTIBIThIBAsI HUKAKUX OTKJIOHECHUH;
0) YHMCIIO PaCCESTHHBIX O-YaCTHII YBEIIMYUBACTCS C YBEIIMUCHUEM YTJIa PACCESHHUS,

B) OL-4ACTHIIbI OTKJIOHSIOTCA Ha YTkl He 60mbie 90°;

T') YUCJIO PACCETHHBIX O-YaCTHUIl OY€Hb MaJIO;

1) €CTh Clly4au OTKJIOHEHHS O-4acTHII Ha 180°;

€) YUCIIO PACCETHHBIX O-YACTHI] YMEHBIIIACTCS C YBEIMICHHEM yTila PAcCesTHUSI.

9. [Tocne OMBITOB MO paccestHUIO oi-uacTll Pesepdopa caenan BHIBOADL:
a) CYILECTBYET AJIEpHAst MOJEIb aTOMA;

0) ombIT MOATBEpIMIA MO/IeTh TOMCOHA;

B) CYILIECTBYET IJIaHETAapHAsi MOJIETb aTOMa;

T) B Ipe CKOHIIEHTPUPOBAHA MPAKTUYECKH BCS Macca aToMa;

1) pa3MepHI si7pa COMOCTAaBUMEBI C pa3MepaMH aToMa;

€) pa3Mepsbl SApa 3HAYUTEILHO MEHbIIE pa3MEepPOB aToMa.

10. YTo Ha3bIBaeTCS MPULEIBHBIM PACCTOSHUEM?

a) pacCcTOSIHUE MEX]y TpaeKTOpUel IBUKEHUS 3-4aCTUIbl U aCUMIITOTOM K TPAaeKTOPUHU;
0) paccTostHHE OT aToMa /10 IIEPBOHAYAJILHOTO HAINIPABJICHUS JBUKEHUS [3-4aCTHUIIbL;

B) TOJILIMHA PACCEUBAIOILETO CIIOS;

T') CEYEHUE pacCesTHUS,

1) pa3HMLIA MEKAY TpaeKTOpHeH -uacTHULIbl U TUIIEPOOIHMUECKON TpaeKTOpHUEi.

11. KakoB ¢u3nueckuii cmbica 3)PEKTUBHOTO CEUEHUS paccestHUs?
a) B MEXaHMYECKOW MOJIENIH: 3TO IMJIOUIaAKka (MHILIEHb), IONAB B KOTOPYIO YaCTULA UCTIBITHI-

BacT OTKJIOHCHHUC,

CTHIIE;

CTHII:

6) B CTaTHUCTHYECKOMU HHTCPIIPETALlUN: 3TO BCPOATHOCTH HCIIBITATH PACCCAHUC OJHOH dYa-

B) 9Ta BeTMYMHA (PU3UYECKOTO CMBICIIA HE UMEET;

I') CeYeHHE MTyYKa paccestHHbIX YacTHIl B onbiTe Pesepdopra;

1) CEYeHHE MTyYKa MaJarolInX 4acTHULL;

e) OTHOIICHHUEC CCUCHUA ITydYKa PaCCCAHHBIX YaCTUI K MHTCHCHBHOCTHU Maaar0IIUX YaCTHUIL,;
’K) OTHOLIEHHE YUCJIa PACCESHHBIX YaCTULl K UHTEHCUBHOCTH MaJAIOIINX YaCTHLI.

12. ®opmyna Pezepdopaa mist paccessHUs O-9acTHUI] TTOKAa3bIBAET, YTO YHCIIO PACCESHHBIX Ya-

a) HC 3aBUCHUT OT CKOPOCTH UX NBUKCHUA,
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0) IPOMOPIIMOHATIEHO CKOPOCTH UX JBUKCHHUS,

B) 00paTHO MPOMOPIIUOHAIBHO YETBEPTON CTEIIEHH CKOPOCTH ABVIKEHHSI OL-YaCTHII,

I') IPOMOPLUHUOHATIBHO TONIIMHE (HOJIBIU HAa KOTOPOH MPOUCXOUT PACCESHHE;

1) HE 3aBHCHUT OT yTJIa PACCESHUS;

€) 3aBUCHT OT YIJIa pacCesHUs;

) IPOTIOPIIMOHATILHO TIOPSIKOBOMY HOMEPY dJIeMeHTa B Tabnuiie MeHeneesa;

3) IPOMOPLUOHATBHO KBAIPaTy MOPSIKOBOIO HOMEpa 3JIeMeHTa B Tabnuie Menzeneesa;
1) 06PaTHO MPOHOPIMOHATBHO sin’ p;

K) 00paTHO IPOIOPIIMOHAIILHO Sin P;

JT) TIponopIMonansHo sint(p/2).

13. Kakwue u3 npencraBieHHbIX () YHKIIMOHATBHBIX 3aBUCHMOCTEH IPABUIILHO OTpaXxaroT Gop-
myiy Pesepdopaa mist paccessHusI OL-4acTHII.

a) AN/N ~ Z2;

6) dN/N ~ Z;

B) AN/N ~ o

r) dN/N ~ o?;

1) dN/N ~ cos*p;

%) AN/N ~ sin*p;

3) dN/N ~ sin*(p/2).

KonTpoJibHbie padoThl 10 yueOHON nporpaMmme

B nporiecce moAroTOBKY U BHIIOTHEHUSI KOHTPOJIBHBIX paboT (hOPMUPYIOTCS M OIICHUBAIOTCS
Bce Tpedyembie PI'OC BO u OOII ans nanpasnenust 11.03.02 «MHPOKOMMYHUKAIIIOHHBIE TEXHO-
JIOTUU U CUCTEMBI CBsi3u» (Mpoduiis: PaguorexHudyeckue cpeicTsa nepeaayn, npueMa 1 oopaboTku
curnayioB) komnereniun: OIMK-1, OITK-2.

Hwxe npuBouTCs IpUMep KOHTPOJIBHOM paboThI B BUJIE ABYX BAPUAHTOB MIPAKTUYECKHX 3a-
JaHUM.

Bapuanr 1.

3amaua 1.
Hatiti 3 pexTuBHOE ceueHME sIpa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESTHUIO (-9aCTHI] C

KMHETHYEeCKOM dHepruei Ta = 1,5 MaB B unTepBane yrnos cesimre 6o = 60°.

3amaya 2.

OnpenenuTs I atoMa BoAopoaa U noHa He': sHepruro cBsi3u 2J1€KTpoHa B OCHOBHOM CO-
CTOSTHUY ¥ TIOTCHIIMAJI HOHU3AIIHH.

3agayva 3.

HaiiTi sHepruo cBsi3W BaJEHTHOTO JIEKTPOHA B OCHOBHOM COCTOSIHMM atoma Li, ecnu us-
BECTHO, YTO JJTMHBI BOJIH TOJIOBHOW JIMHUU PE3KOH CEPUU U €€ KOPOTKOBOJTHOBOM I'PAHUIIBI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3anayva 4.
Jlonucath HeOCTaoNINe KOMIIOHEHTHI MyJIBTHIIIETOB 2P3j2, 2D1, *Fsp2, *P2,5Da, *P1s.

TCKYH_II/Iﬁ )51 py6e)KHLII>i KOHTPOJIb OCYIICCTBIIAOTCA IO KOHTPOJbHBIM BOIIPOCAM I10 U3y4dac-
MOt JUCIHMITIIIMHE, ITO UTOI'aM BBITIOJTHCHU A na6opaTopHHx pa60T U MHANBUAYAJIBHBIX ITPAKTUYCCKUX

SaﬂaHHﬁ, B (bopMe TECTOBBIX 3aJJaHUI WM B BUAE IIOATOTOBIEHHOTO pe@epaTa.

4.2. ®oH/ OLIEHOYHBIX CPEICTB VIS MPOBEeHHsI IPOMEKYTOUHOM aTTecTAIUN
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4.2.1. Bonpochl, BLIHOCHMbI€ HA 3K3aMeH MO JAUCHHUILUINHE «ATOMHasi (PM3HMKa» IJs
HanpasJjieHusi noarorosku: 11.03.01 Paanorexnnka

B nmpouecce moaroToBKH M cAauM 3K3aMeHa (GOPMHUPYIOTCS M OLIEHUBAIOTCA BCE TpeOyemble
®I'OC BO u OOII nns nanpasienus 11.03.01 Paguorexnuka (mpoduiib: Pagrorexuuyeckue cpe-
CTBa mepeaauu, npueMa u o0padorku curHanos) komnerennuu: OIK-1, OITK-2.

1. IIpenmer u 3a1aun aTOMHOM (PU3UKH, €€ MECTO CPelu OPYTrux (pu3mueckux Hayk. MUKpo-
Mup. MacutaObl. DKcriepUMEeHTaNbHBIE TaHHbIE O cTpoeHuu atoma. CepuaiabHble 3aKOHOMEPHOCTH
B aTOMHBIX CIEKTpax, KOMOMHAIIMOHHBIA npuHuun Putna, Tepmbl. Knaccuueckas Moznens aroma
TomcoHa.

2. DNeMEeHTHI KJIIACCUYECKOM TEOPUH JIEKTPOMArHUTHOTO U3TyUCHHUS.

3. OmsiThl Pezepdopaa. Snepras moxens aroma. BeiBog dhopmynsr Pezepdhopaa nst pacces-
HUS O.-4aCTHLL.

4. CnencrBus u3 omnbiToB Pesepdopaa. DkcrepuMmeHTanbHas mpoBepka (Gopmynsl Pesep-
dopna. [Inanerapuas moaens aroma Pesepdopna. CronknoBenue yactunl. CedeHne paccessHus.

5. Mogens aroma Bogopoza o H. bopy. Teopus H. bopa mys aroma Bogopona. [Toctynater
bopa.

6. JlokazarenbCTBO CYIIECTBOBAHUS JAUCKPETHON CTPYKTYphl SJHEPIe€TUYECKUX YPOBHEH aTo-
MOB.

7. OnbiTel ®panka u I'epua.

8. CriekTpasibHbIE CepUH BOJOPO10MO00HBIX aTOMOB. [IpuHiun coorBercTBus. HegocraTku
Teopuu bopa.

9. Yactuisl u BonHbl. KopnyckynspHo-BoIHOBOH Ayanu3M. BomHoBast pyHKIHS.

10. I'uniore3a nie bpoiins u ee sKkCepUMEHTaIbHOE OATBEPKICHUE HA ITpUMeEpe TudpaKkiuu
3JIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CgoiictBa BousiH 1ie bpoitns. da3oBas u rpynmnoBasi CKOpocTH BoJH Ae bpoiisi.

12. Onbitel [eBuccona — J[xxepmepa u Tomcona.

13. BonnoBoil naker. CTaTUCTHUUECKUH XapaKTep CBA3M KOPILYCKYJSPHBIX M BOJHOBBIX
CBOJNCTB.

14. OcHoBbI kBaHTOBOM MexaHUKU. CooTHOLIEHHE HeonpeaeneHHocTel [ eiizen6epra. [1pun-
un cyneprno3uiuu. Oneparopsl ¢puszndeckux BenuyrH. COOCTBEHHbIE 3HAUYEHUS U COOCTBEHHBIE
(GYHKIIUH ONIEepaTopoB.

15. OcHoBHBIE ONEpaTOPbl BAXKHEHIINX (PU3NUECKUX BEITHMUUH (KOOPAMHATHI, UMITYJIbCa, MO-
MEHTa UMITyJbCa, KBaJpaTa MOMEHTa HMMIIYJIbCA, MPOEKIUU MOMEHTAa HMIYJIbCa, KUHETUYECKOU
SHEPIUH, MOTEHIUAILHONW YHEPTUH, ITOJIHOW SHEPTUN).

16. BonnoBoe ypaBuenue Kielina — ['opioHa.

17. BpemenHoe u cranmoHapHoe ypaBHeHus llIpennnrepa.

18. IlpocTeiiine onHOMEpPHBIE 33/1a4l KBAHTOBOM MEXAaHUKHU: YACTHUIIA B «IIOTEHIMATbHOM
ALUKEN.

19. OcHOBBI KBaHTOBO-MEXaHUUECKOT'O IIPEJCTABIECHUS O CTPOCHNUHU aTOMa.

20. Ypasuenue lllpenunrepa nus aroma Bogopoja. @U3HUECKU CMBICI KBAHTOBBIX UUCEIL.
[TpaBuna or6opa.

21. BonHOBBIE (DYHKIIMU U pacIipe/iesieHUe TNIOTHOCTH BEPOSTHOCTH 1S-COCTOSTHHE 2JIEKTPOHA
B aTOM€ BOJIOpOJia (HOPMAaJIbHOE COCTOSIHHUE aTOMa).

22. ATombl lIEN0YHBIX MeTaII0B. CIIEKTpBI aTOMOB LIEJIOYHBIX METAJIIOB. CEpUH B CIIEKTPax
HIEJTOYHBIX METAJJIOB U UX MPOUCXO0XKACHUE. 3aKOH MO3JIH.

23. T'unoresa Ynen6eka u 'ayncmura. CouH 371€KTpoOHA.

24, Ipunnun [aynu u 3amogHEeHUE aTOMHBIX COCTOSTHUN AJIEKTPOHAMHU. ATOMHBIE 000JIOUKH
U 110/1000J104KU. DiIeKTpoHHast KoHpurypauus. OObsicHeHHe MePHOANYECKIX CBOHCTB U CTPOCHHUS
cucTeMbl 3jieMeHToB [[.Meneneena.

25. MarautHble cBoWcTBa aroMOB. OpOUTANbHBIN, MEXaHUYECKUH M MarHUTHBIA MOMEHTHI
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anekTpoHa. Marneros bopa.

26. [lonHbIi MarHUTHBIA MOMEHT OJHOXJICKTPOHHOTO aToma. [ ' MpOMarHUTHOE OTHOIIEHUE
JUIsl OpOUTANIBHBIX MOMEHTOB. DHEPrusl aTOMa B MarHUTHOM IIOJI€.

27. Onsitel [TepHa u I'epiaxa.

28. DnexTpoHHBIN apaMarHuTHBIN pe3oHaHc (DI1P) u ero npunoxenue.

29. DddexT 3eemana.

30. Atom B anekTpudeckoM noie. Ipdext HlTapka.

31. Topmo3HOE U XapaKTEePUCTHUECKOE PEHTI€HOBCKOE M3TyUCHHE.

32. Cepuu B CIEKTPE XapaKTEPUCTUICCKOTO U3IMYUCHHS U ero ocobeHHOCTH. [Ipoxoxaenue
PEHTTEHOBCKUX JTy4yeil uepe3 BelecTBO. J[eTeKTophl [I1sl KOHTPOJIS PEHTT€HOBCKOTO U3ITyYEHUSI.

33. CrioHTaHHOE U BBIHYXKJIEHHOE (MHIYLIMPOBAaHHOE) u3nydeHue. Gusnieckue OCHOBHI M0-
crpoenus OKI'. Baxueimue tunsl OKI'. OcHOBHBIE KOMITOHEHTHI Jiazepa. CBOMCTBA U XapaKTepH-
CTHKH JIA3E€PHOTO U3JIYYECHHUS.

4.2.2. Bonipockl, BBIHOCUMbIE HA 3a4eT M0 TUCHHUILINHE KATOMHAs (PU3UKA I HANIPAB-
Jgeaud noarorosku: 11.03.01 Paguorexnuka

B miporiecce moaroToBku u caaye 3aueta (popmMupyrores u oreHuBaroTcs Bee Tpedyembie DI'OC
BO u OOII gns nanpasnenust 11.03.01 Paguorexnuka (npoduiis: PagrorexHuyeckue cpeicTsa rme-
penauu, mpuema u 00padotku curHasioB) kommerennuu: OITK-1, OITK-2.

1. Mukpomup. Macmradbl. DKClIepUMEHTAJIbHBIE JaHHbBIE O CTpoeHuu aroma. CepuaibHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax, KOMOMHALMOHHBINA MpuHUun Putna, Tepmel. Knaccuueckast
Mozelb aroma ToMcoHa.

2. DyeMeHTBI KJIACCUYECKON TEOPUH IJIEKTPOMAarHUTHOTO U3JIy4EHHUS.

3. Omertel Pesepdopna. Anepuas moxens atoma. BeiBon hopmyiel Pesepdopna mis paccesi-
HUS O.-4aCTHLL.

4. CnenctBusi u3 onblToB Pesepdopaa. DxcnepuMeHTanbHas npoBepka (opmyisl Pesep-
dopna. [Tnanerapuast monens atoma Pesepdopna. CronkHoBenue yactuil. CeueHue paccesiHusl.

5. Mogens atoma Bojoposa o H. bopy. Teopus H. bopa ans atoma Bonopona. IToctynats
bopa.

6. JlokazarenbCTBO CYIIECTBOBAHUS JUCKPETHOM CTPYKTYpBl SJHEPI€TUUECKUX YPOBHEN aTo-
MOB.

7. Oneitel ®panka u ['epua.

8. CriekTpasbHbIe CEprU BOJIOPOAONOA00HBIX aTroMOB. [Ipunimm coorBercTBus. Hemoctarku Teo-
puu bopa.

9. Yactue! u BosiHbl. KopnyckynspHo-BoaHOBOH ayanu3Mm. BoaHoBast pyHKIMS.

10. T'unotesa ne bpoiins u ee skcrepruMeHTaIbHOE MOATBEPKICHUE Ha TpUMepe Audpakuuu
AJIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CpoiictBa BoaH e bpoiinsa. da3oBast 1 rpynmnosasi CKOPOCTH BOJIH Ae bpoitis.

12. Onbrter JeBuccona — J[>xepmepa u Tomcona.

13. BonnoBoil naker. CTaTUCTHMYECKHH XapaKTep CBA3M KOPIIYCKYJSIPHBIX M BOJIHOBBIX
CBOJMCTB.

14. OcHoBBI kBaHTOBOM MexanukH. CoOTHOIIIEHHE HeorpeaeneHHoctel [ elizenoepra. [Ipunimn
cyniepriozutu. Oneparopsl puznyeckux BenuanH. COOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE (DYHKITH
OI1EpaTopOB.

15. OcHOBHBIE OTIEpaTOPhl BAKHEHIINX (PU3MUECKUX BEIUUYUH (KOOPAUHATHL, UMITYJIbCA, MO-
MEHTa UMITyJbCa, KBaJpaTa MOMEHTa HMIIYJIbCA, NPOEKIMM MOMEHTAa HMMIIYJIbCAa, KUHETHUYECKON
SHEPruH, MOTEHIIMATLHON SHEPTUH, IOJTHON SHEPTUHN).

16. BpemenHoe u cranmonapHoe ypaBHeHus llIpennnrepa.

17. IIpocTeiime OJHOMEpPHBIE 33J]a4l KBAHTOBON MEXAHWKH: YaCTHIA B «ITOTEHIIMATbHON
AME».
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18. OCHOBBI KBaHTOBO-MEXaHUUYECKOT'O IIPEJCTABICHUS O CTPOCHNUHU aTOMa.

19. YpaBuenue llpenunrepa aist atroma Bogopoaa. OU3nyecKuid CMbICT KBAHTOBBIX YUCET.
[TpaBuna or6opa.

20. BoiHoBbIE (hyHKIIMU U pacrpeiesieHue MII0THOCTUA BEPOSTHOCTHU 1S-COCTOSTHUE AJIEKTPOHA
B aTOME BOJI0PO/ia (HOPMAJIbHOE COCTOSIHUE aTOMa).

21. Atomsl mienouHbIX MeTauioB. CIIEKTPbl ATOMOB IIEJI0YHBIX MeTauIoB. Cepuu B CIIEKTpax
HIEJIOYHBIX METANIOB U UX MPOUCXOXKIeHUE. 3aKoH Mo3u.

22. I'mnotesa YienOeka u ['ayncmura. CriuH 2JIEKTpOHA.

23. [lpunnun [aynu u 3amoaHeHUE aTOMHBIX COCTOSTHUN AJIEKTPOHAMU. ATOMHBIE 000JI0UYKH
U M0J000JI0UKH. DIeKTpoHHas KoHpurypauusa. O0bsIcHEeHHE NEPUOAUUECKUX CBOWCTB U CTPOCHUS
cucTeMbl 3jieMeHTOB J[.Meneneena.

24. MaruuTtHble cBOicTBa aToMOB. OpOUTaIbHBIN, MEXaHUYECKUH W MarHUTHBIA MOMEHTBI
anekTpoHa. MaruetoH bopa.

25. IlonHBII MAarHUTHBIA MOMEHT OJIHOAJIEKTPOHHOI'O aToMa. ' MpOMarHMTHOE OTHOLIEHUE
JUIs1 OpOUTANIBHBIX MOMEHTOB. DHEPrUs aT0Ma B MarHUTHOM TOJIE.

26. Onpitel [TepHa u [Nepiaxa.

27. DneKTpOoHHBIN apaMarHuTHbIN pe3oHanc (OI1P) u ero npunoxenue.

28. DddexT 3eemana.

29. Atom B antekrpudeckom moire. I dekr Illrapka.

30. Topmo3HOE U XapaKTePUCTUUECKOE PEHTI€HOBCKOE U3ITyUeHUE.

31. Cepun B CrieKTpe XapaKTEPUCTUUECKOTO U3TyYeHUs U ero ocooeHnoctu. [IpoxoxaeHue
PEHTTEHOBCKHUX JTy4yeil uepes BelecTBO. J[eTeKTophl I1s1 KOHTPOJIS PEHTT€HOBCKOTO U3ITyYEHUSI.

32. CHOHTaHHOE U BBIHYX/IEHHOE (MHAYLUPOBAHHOE) U3inyueHue. Pu3nueckrue OCHOBBI MO-
crpoenust OKI'. Baxneitmue tunsl OKI'. OcHOBHBIE KOMIIOHEHTHI Jlazepa. CBOMCTBA U XapaKTepu-
CTHUKH JIA3EPHOTO U3IIYYCHHUS.

4.2.3. TemaTnka 3K3aMEeHAIMOHHBIX 3324 MO JUCHUILUINHE «ATOMHasi GuU3NKa» AJs
HanpasJjieHusi noarorosku: 11.03.01 Paguorexuuka

Tema 1. CepuanpHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOMOMHAIIMOHHBIA MPUHIIUII
Putna, repmsbl. CriekTp aTOMa BoopoAa.

Tema 2. KoprnyckynsipHO-BOTHOBOH Tyanu3M. OCHOBBI KBaHTOBOM Teopuu. Y paBHeHue Lpe-
JUHTEepa.

Tewma 3. BopoBckast Mosiens aToma Bojiopoja. KBaHToBaHME aTOMOB.

Tema 4. KBanToBast Teopus aroma BOAOPOJA.

Tema 5. KBanToOBaHME aTOMOB. MHOT'03JIEKTPOHHBIE ATOMBI.

4.2.4. llpumepbl IK3aMEeHAUMOHHBIX OUJIETOB MO JUCUMILVIMHE «ATOMHAsA (PU3MKA» 15
HanpasJieHusi noarorosku: 11.03.01 Paguorexnnka

BK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmradsl. DKCIepUMEHTANIbHbIE JaHHbIE O CTpOoeHUH atoma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN MpUHIUI PUTIa, TEPMBIL.

2. KBaHTOBO-MEXaHUUYECKOE ONMCAaHUE aToMa Bojopoza. Paznenenue nepemenHsix. KBanro-
BbI€ YHCJIa. DHEPTETUUECKUH CIEKTP. YTIIOBOE U PaIMAIBHOE PACIIPENETICHHUE AJIEKTPOHHOM MIJIOTHO-
CTH.

3. 3anmaya. (KopnyckynsspHO-BOTHOBOM ayanu3M. OCHOBBI KBaHTOBOW TEOpHUH. YpaBHEHHUE
[IIpenunrepa.) HaliTu cpeqHior0 JUIMHY BOJIHBI 1€ Bpoiiiis TEmI0BOro HEUTPOHA, TO €CTh HAXOAAIIe-
rocsi B TEIJIOBOM PaBHOBECHU C OKPYKarollen cpeiou, mpu KomHaTHOM TemnepaTtype 300 K.

SK3AMEHAIIMOHHBIN BUJIET Ne 2
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1. CnenctBusa u3 omnbiToB Pesepdopra. DxcnepumeHTanbpHas mpoBepka GopMynsl Pesep-
dopna. [Tnanerapuas moaens aroma Pesepdopna. DdhdexTuBHOE cedeHrne paccessHus.

2. OpOuTanabHble MATHUTHBIN M MEXaHUYECKHI MOMEHTHI. CITMH U COOCTBEHHBIN MarHUTHBIN
MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIBHOE IMOATBEPKICHUE CYIIIECTBOBAHUS CIIUHA.

3. 3agayva. (bopoBckast Mojienbs aroma Bojgopoaa. Ksantopanue aromoB.) @OTOH ¢ 3HEprueit
12,12 3B, nornoiieHHbI aTOMOM BOAOPO/1a, HAXOASIIMMCS B OCHOBHOM COCTOSTHUU, IEPEBOIUT aTOM
B BO30YyKAeHHOE cocTosiHMe. ONpeaeauTh riIaBHOe KBAHTOBOE YUCIIO 3TOI0 COCTOSTHUSI.

OueHoYHBIE CPEACTBA Ul MHBAIUAOB U JIMI C OTPAaHNYCHHBIMU BO3MOKHOCTSIMH 310POBBSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpy He0OXOAMMOCTH MHBAINIAM M JIMIIAM C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS /7S TIOATOTOBKU OTBETA HA SK3aMEHE;

— IIPH IPOBE/ICHUH ITPOIIECAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUEHHS HHBAIUIOB 1 JIHII C OTpa-
HUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA NPCAYCMATPHUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX CPCICTB,
HEOOXOIMMBIX UM B CBSI3U C UX MHIMBHIYAIbHBIMH OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH JUIsl 0OYUAIOIIUXCSl C OTPAHMYECHHBIMU BO3MOXHOCTSIMHU 37J0POBbS U
WHBAJIHM/IOB MIPOLIEAYpPa OLECHUBAHUS PE3YJILTATOB OOYUEHHS MO JUCIUIIIMHE MOXKET IPOBOAUTHCS B
HECKOJIBKO JTAroB.

[Tporeaypa olieHMBaHKS Pe3yAbTAaTOB O0YYECHHSI HHBAJIHUIOB U JIUI] C OTPAHMYCHHBIMH BO3MOXK-
HOCTSIMH 37I0pOBBSI 10 TMCHUIUTHHE (MOJIYJIIO) MPEAyCMaTpPHUBAET MpeaocTaBieHne nadopmanun B hop-
Max, a/IallTHPOBAHHBIX K OTPAaHUYCHUSIM HX 310POBbS U BOCIIPUSTHS HHPOPMAIUH:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINUCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMHM OITOPHO-JBUIaTEIbHOIO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00ydaro-
HIAXCS.

5. IlepeyeHb OCHOBHOM W JONOJIHUTEIbHON YueOHOIl JiMTepaTypbl, HeOOXOAUMOI A5
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. CaBenbeB U.B. Kypc duszuku [ DnexTpoHHbI pecypc]: yuedHnoe mocodue: B 3 1. T. 3: KBan-
TOBas onTuka. AToMHas ¢pusnka. Pusnka TBepAoro Tena. Gusznka aTOMHOTO siipa U JIEMEHTaPHBIX
yactull / CasenbeB U. B. — CII6.: JIanp, 2018. — 308 c. — Pexxum noctyma:

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

2. AtomHas ¢pusuka: yueono-metoauudeckoe nocodue / [A.Il. bapkos, B.C. lopom, B.E. JIsi-
ceHko u 1p.|; M-Bo obpazoBanust u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. — KpacHomap:
[Ky6anckuii rocygapcTBeHHbli yHuBepcutet|, 2016.

3. DnexTpoHHBIN Kypc «Pu3nKa aToMay (BKITIOYaeT B ce0s: 1) 37IeKTpOHHBINA KypC TEKINA; 2)
KOHTPOJIbHBIE BOTIPOCHI TIO paszfienam yaeOHOro Kypca; 3) MpakTUIeCKue 3a/IaHusl 110 pasienam y4deo-
HOTO Kypca; 4) TecThI 10 pa3jenaM y4eOHOTO Kypca); pexuM I0CTyIa:

http://moodle.kubsu.ru/

4. Uponos M.E. KBanToBas ¢gusuka. OCHOBHbBIE 3aKOHBI: yueOHOE Tocobue [DIeKTPOHHBIN

32



https://e.lanbook.com/book/98247#authors
http://moodle.kubsu.ru/

pecypc]: yae6. mocobue — DnekTpoH. aaH. — MockBa: M3znatenbctBo «Jlaboparopus 3Hanwmii», 2017.
— 261 c. — Pexxum pocrymna:

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

5. UponoB UN.E. 3agaun no obmei pusuke [DIeKTpOHHBIN pecypc]: yueOHoe mocodue s
By30B / ponos, U.E. — 11-e u3n. — M.: Jlaboparopus 3Hanumii, 2017. — 434 c. — Pexxum gocryma:

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

J1J1s OCcBOCHM S AUCUMILTUHBI MHBAJIUAAMHU U JIMLIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10-
POBbBSI HIMEIOTCSI M3/IaHUS B DJIEKTPOHHOM BHJIC B AJIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHb» u
«HOpait».

5.2. JlonoiHUTEILHAS JIUTEPATYpA:

1. CaBenweB W.B. Kypc o6mieii husuku [DnekTpoHHbIN pecypc]: yaeoHoe mocodue: B S 1. T. 5:
KBanroBas ontuka. ATomHas ¢puznka. Pusmka tBepAoro tena. Gu3uka aTOMHOTO sIpa ¥ 3JIeMEHTap-
Heix yactull / M.B. CasenbeB. — CI10.: Jlanp, 2011. — 384 c. — Pexxum gocryma:

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

2. byakep 1. ATomHas ¢usuka [ DneKTpoHHbIH pecype]: yueb. mocobue / J. bynkep, . Kuwm-
oemn, 1. JeMwins. — OnextpoH. naH. — Mocksa: ®usmatiut, 2010. — 396 c. — Pexxum nocryna:

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

3. CuyxuH [I.B. O6muii kypc pusuku. T. 5: ATomHas u sinepHas pusuka. — M.: OuzmatiurT,
2006.

4. Tpodumona T.U. Kypc pusuku: yaebHOE mocoOue 11l HHKEHEPHO-TEXHUICCKHUX CIICIIHAITh-
HocTel By30B. — M.: Akanemus, 2010 (18-e uzn., crep.). — M.: Axkagemus, 2014 (20-e u3z., crep.).

5. Tpodumosa T.1. OcHOBBI (pu3uKu. ATOM, aTOMHOE SAPO U 3JIEMEHTAPHBIC YaCTHIIBI: yueo-
Hoe nocooue. — M.: KHOPYC, 2011.

6. Hnonbckuit 3.B. Atomuast pusuka. Tom 1. Benenue B aroMHyt0 (pu3nKy [DIEKTPOHHBIIHI
pecypc]: yueb. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum nocryna:

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

7. Hnonsckuit 3.B. AtomHast pusnka. Tom 2. OCHOBBI KBAHTOBOM MEXAaHUKH U CTPOEHHE JJIEK-
TPOHHOUM 000JIOUKHM aroma [DJIEeKTPOHHBIN pecypc]: yued. — DnekTpoH. naH. — Cankt-IlerepOypr:
Jlans, 2010. — 448 c. — Pexxum gocrymna:

https://e.lanbook.com/book/443

5.3. Illepuoauyeckue u3IaHusl:

B mupe Haykn

XKypnan skcriepuMeHTalIbHON U TeOpeTHUECKON (PU3NKU

N3Bectus poccuiickoit akagemuu Hayk. Cepus puznueckast

WnxeHnepHo-(hrU3nYecKHii KypHal

[TuceMa B )KypHaJ SKCIEPUMEHTaIbHON U TEOPETUYECKON (pU3UKU

VYenexu (u3N4ecKux HayK — eKeMeCAYHbIN KypHajl. DJIEeKTpOHHas Bepcus KypHaja: aHHO-
Tanuu, crateu B opmare pdf

6. Ilepeyenb pecypcoB MHPOPMANMOHHO-TEJEKOMMYHUKAIMOHHON ceTn «UHTEpHET»,
HEeO0XO0AUMBIX VIS OCBOCHHSI JUCHUIJIMHBI (MOIYJISA)

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

2. DnekTponHO-6nbOMOoTeuHast cuctema JIAHD: https://e.lanbook.com

3. UndopmanmonHas cucrema «EnuHOe OKHO 10cTyma K 00pa3oBaTeIbHBIM pecypcamy»:
http://window.edu.ru/window

4. bubnuoreka 3eKTPOHHBIX y4eOHUKOB:
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http://www.book-ua.org/

5. AHHOTUPOBAHHBIM TeMAaTUUECKHI KaTajgor HTepHET pecypcoB 1o (pu3uke:
http://www.college.ru/

6. @enepanbHpIii 00pa30BaTEIbHBIN TOPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PECypCOB:

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

8. bonpimas HayuyHas OubnaroTeKa:

http://www.sci-lib.com/

9. EcTecTBeHHO-Hay4HBIN 00pa30BaTEIbHBIN OPTAT:
http://www.en.edu.ru/catalogue/

10. YueGHo-o6pa3oBaTenbHas pu3nko-mMaTeMaTuueckas oudaunoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexkuuu o ¢pusuke s BY30B.:

http://physics-lectures.ru/

13. Texuuueckast OubaMOTEKA:

http://techlibrary.ru/

7. MeToauveckne yKazaHus s 00y4aOUIUXCS 10 OCBOEHHIO JUCIHUILJIMHBI (MO1YJIs1)

Jlexuus siBisieTCsl OJHOM U3 OPM U3YyUEHUsI TEOPETHUECKOI0 MaTepuaa o JuciuIuinHe. B
X0J1€ JIEKUMOHHOTO Kypca NPOBOJUTCS M3JI0KEHUE COBPEMEHHBIX HAyYHBIX MOJXO0/J0B U Teopuil. B
TETpaJu /Il KOHCIIEKTUPOBAHUSI JIEKIIUI HEOOX0IMMO UMETh MOJIs, I/1€ IO X0y KOHCIIEKTUPOBAHHUS
JIeNal0TCs He0OXOIMMbIe MTOMETKHU. 3allUCU JOJKHBI ObITh MU30UpaTeNbHBIMU, MTOJHOCTBIO CIIETYET
3alMChIBaTh TOJIBKO ONpE/eNieHUsl. B KOHCIIEKTe MPUMEHSIOT COKpAIEHUE CIIOB, UTO YCKOPSET 3a-
nuck. Bonpockl, BO3HUKaOLME B XO/€ JEKIHUH, PEKOMEH1yEeTCsl 3alIMChIBAaTh Ha MOJISAX U [TOCIIE OKOH-
YaHUA JIEKIUN 00paTUTHCA 32 Pa3bsCHEHHEM K IpernojaBarento. HeoOxonumo akTuBHO paboTath ¢
KOHCIIEKTOM JIEKIIMH: [10CJI€ OKOHYaHUS JIEKIMU PEKOMEHIYETCSl IEPEUnTaTh CBOM 3aIlMCH, BHECTU
HONPABKU U JIOTIOJHEHHUS.

OnHUM 13 OCHOBHBIX BUJIOB JIEATEIBHOCTH CTY/IEHTA SBIISETCS CaMOCTOsITeNIbHas paboTa, Ko-
TOpasi BKJIFOYAET B ce0s1 U3yuyeHUe JIEKITMOHHOTO MaTepuala, yaeOHUKOB U YUeOHBIX TOCOOUH, MO /I-
TOTOBKH K BBITIOJHEHUIO TAOOPAaTOPHBIX PA0OT M OPOPMIICHUIO TEXHUYECKUX OTUETOB IO HUM, a TaK
K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATHSIM M3YYEHHEM KPaTKOMl TEOpUH B 33JaUHUKAX U PELICHUU
JIOMAIIHUX 3a/laHuM.

ConpoBokJIeHUE CAMOCTOSTEILHON PabOThI CTYJJIEHTOB MOXKET OBITh OPIraHU30BAHO B CIIENTY-
IOIIMX GopMax:

— COCTaBJIEHUEM MHANBUAYAIbHBIX TUIAHOB CAMOCTOSTENILHON pabO0ThI KayKJJ0TO U3 CTY/IEHTOB
C YKa3aHUEM TeMbl U BUJIOB 3aHATUH, (OPM U CPOKOB MPECTABICHUS PE3YIIbTATOB;

— MPOBEJIEHUEM KOHCYJIbTAalUi (MHAWBUYAJIbHBIX WM FPYIIOBBIX), B TOM YHCJE C IpUMe-
HEHHMEM JIMCTaHIIMOHHOM cpeibl 00yUeHHUSL.

Kpurepuii onienku 3QheKTUBHOCTH CaMOCTOSITEIIBHOM PabOThI CTYACHTOB (hopmMupyercs B
X0JIe MMPOMEKYTOYHOI'O KOHTPOJIS MPOLIECCA BBIIIOJHEHUS 3alaHuil U OCYILECTBIISIETCS HA OCHOBE
Pa3IUYHBIX CIIOCOOOB B3aUMOAEHCTBUS B OTKPHITOW MHPOPMAIIMOHHON Cpesie U OTpaskaeTcs B Mpo-
recce GOpMHUPOBAHHUS TaK HA3BIBAEMOT'0 «AJIEKTPOHHOTO MOPT(ENS CTyIeHTa.

B cooTBercTBUU € 3TUM IpU MPOBEAECHUH ONEPATUBHOIO KOHTPOJISI MOTYT HCIIOJIb30BATHCA
KOHTPOJIbHBIE BOMPOCHI KaK K BBIIOJIHIEMbBIM paboTaM J1ab0opaTopHOro MpakTUKyMa, Tak U K COOT-
BETCTBYIOIIUM pa3ziesiaM OCHOBHOM TUCIUIUINHBI «ATOMHas (PU3HKaY.

KoHTpo:b ocy1iecTBiaseTCs IOCPEACTBOM TECTUPOBAHUS CTYACHTOB 10 OKOHUAHUU U3YUECHHUS
TeM y4eOHOM JAUCUUILINHBI ¥ BBIITOJIHEHUS MTUCbMEHHBIX KOHTPOJIBHBIX padoT.

ITo utoram BBINOJIHEHHS KaXJ0H J1a00paTOPHOI pabOTHI CTYJAEHT COCTABJISET MOAPOOHBII
MUCbMEHHBINA OTUET, ONUPAsICh HA KOTOPBIH JT0JKEH B Oecelie ¢ MpernoaBaTeseM NpoaeMOHCTPUPO-
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BaTh 3HAHHE TEOPETUYECKOTO U IKCIEPHUMEHTAIBLHOTO MaTepuala, OTHocsmerocs k padore. IIpo-
BEpKa 3HAHUH CTyJIEHTAa OCHOBaHa Ha KOHTPOJIbHBIX BOMPOCAX, MPUBEICHHBIX B OMMCAHUN PAOOTHI U
JIOTIOJIHUTEILHBIX BOMPOCAaX, KaCaIOIIMUXCA COOTBETCTBYIOIIUX Pa3/IeIOB OCHOBHOM JUCHUILIMHBI
«AtomHas pusukay. [Tociie BbImosHeHNs 1a00paTOPHOI pabOTHI CTYACHT MPEAOCTABIIIET OTKOPPEK-
TUPOBAHHBIN B XOJI€ 3aIUTHI IUCbMEHHBINA OTYET O HEM.

JononuutenpHas ¢hopma KOHTpoJIA 3(h(HEKTHUBHOCTH YCBOCHMsSI MaTepuaia U MpruoOpeTeHUs
MPAKTUYECKUX HABBIKOB 3aKJIFOYACTCSl B OTKPHITON WHTEPAKTHBHOW 3aIIUTE PAOOTHI HA YCTHOM BBI-
CTYIUICHHUH TIepe]] ayJUTOPUEH COKYPCHHKOB. B 3TOM ciydae 3amura IpoXoJauT B PEKUME KPaTKOTO
JIOKJIa/1a Ha KOH(EPEHIIUH.

ConpoBOX/IEHHUE CAMOCTOATEILHOM pabOThl CTYIEHTOB TaK)KE€ OPraHW30BAaHO B CIIETYIOIIMX
dopmax:

— BBITIOJIHEHUE CEMECTPOBOI KOHTPOJIBHOM pabOTHI 110 MHANBUYaIbHBIM BapHAHTAM;

— YCBOCHHE, JIONOJIHEHUE U BHUKAHUE B pa30upaeMbie pa3aeiibl JUCIUILTUHBI TPU TTOMOIIH
3HAHHH MMOJTy4aeMbIX 110 CPEJICTBAM U3yUEHHUS PEKOMEHIyeMOM JTUTEPATYPhI U OCYIIECTBIIIEMOE ITy-
TEM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIBTAIIMH, OPTaHNU30BaHHbBIC TSI pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH CaMOCTO-
ATEILHOM M3YYEHUU TEX WM UHBIX aClIEKTOB Pa3/IeNioB yCBauBaeMon MH(OpMAIUK B TUCIUILIUHE.

K cpencrBam oOecrnieueHUsT OCBOSHUS NUCIMIUIMHBI «ATOMHAs (PU3MKa» Tak)Ke OTHOCUTCS
JICKTPOHHBIN BapHAHT y4eOHOTO TTOCOOHSI 10 SAepHON (PHU3HMKE, BKIIOYAOIINN B CEOs:

— JIGKIIMOHHBIA KYpC TUCIUIUIUHBI «ATOMHAs (PU3HKAY;

— KOHTPOJIbHBIE BOTIPOCHI 1O KKIOMY pa3jieny y4eOHOM TUCHIUTITNHBI;

— CIIHMCOK 3a/1a4 110 KaXA0My pa3feny y4eOHOU TUCIUTUINHEI.

K cpencrtBam obecniedeHus: OCBOCHUS AUCIUIUIMHBI «ATOMHAas (PU3UKA» TAKXKE OTHOCATCA
3JIEKTPOHHBIE BApUAHTHI JOTIOTHUTEIBHBIX YUYEOHBIX, HAYYHO-TIOMYJISAPHBIX U HAYYHBIX U3aHUHN IO
A1epHOH (U3UKe.

PexoMenayercst crneayromuii TpaduK U KaJICHIAPHBIN TJIaH CAMOCTOSITEIIBHON pabOThI CTY-
JIEHTOB IO Y4eOHBIM HeJeNaM (8 Heelnb):

Tunosble 3aJaHus IS CAMOCTOATEIbHOI Pa00ThI CTYICeHTOB

®dopma mpen- Cpoknu
Ne . Kon-Bo BBIIIOJI-
Tema nnm 3aganue Texymen padoTsl CTaBJICHUS
TEMBI 4acoB HEHUS
pe3yJIbTaToOB
(nenenn)
2 CrenctBus u3 onslToB Pesepdopna. Dkcne- | 7 VYerabiii - otser. | 1
puUMeHTaNbHasl npoBepka (opmynbsl Pesep- TekcToBBI JOKY-
dopaa. MeHT. Pedepar.
Beimonnenue
IPAKTUYECKHUX
3ananuii (I13), Te-
CTOB M KOHTPOJIb-
HbIX pabot (KP).
4 CobOcTBeHHbIE 3HAU€HHS U COOCTBEHHBIE | / VYerupii  otser. | 1
¢ynkuuu omneparopoB. Onepatop ['amuiib- TekcToBbI AOKY-
TOHA. MeHT. Pedepar.
Bremonnenue 113,
tectoB U KP.
4 VYrioBoe W paauanbHOE pachpezaencHue | 7 VYerubiii - otser. | 1
IJIOTHOCTU BEPOSATHOCTH. TekcToBBI JOKY-
MeHT. Pedepar.
Brmonunenue 113,
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tecToB u KP.
6 CriekTpanbHble CEpUU B aToMax ILIEIOYHBIX | / VYerupli  otser. | 1
METaJIJIOB. TekcToBBIA JOKY-
MeHT. Pedepar.
Bremonnenue 113,
TecTtoB u KP.

7 DONeKTpOHHBIM TapamMarHuTHBIA pe3onanc | 10,8 VYerapiii otser. | 1
(OI1P) u ero nmpuiio>keHusi. ATOM B 3JIEKTpU- TeKCTOBBIA IOKY-
yeckoM moiie. Dddekt [llTapka. MeHT. Pedepar.

Brmonnenue 113,
tectoB 1 KP.

8 N3yuenue 3akOHOMEPHOCTEH CBOWCTB 3je- | / VYerubiii otser. | 1
MEHTOB B IIEPUOJIUYECKOIN CUCTEME. TekcToBBIA JOKY-
MeHT. Pedepar.
Bremonnenue 113,
TecToB U KP.

9 Metoapl peruCTpalliy U IETEKTOPBI peHTre- | 7 Verueli  oTBeT. | 1
HOBCKOTO U3JIYYEHHS. TekcToBbIA JOKY-
MeHT. Pedepar.
Brmonnenue 113,
tectoB 1 KP.

11 KoHcTpyKuus ra3oBbIX M TBEPAOTEIBHBIX | / VYeruplii  otser. | 1
Ja3epoB. XapaKTEPUCTUKH Ja3epHOTO U3IIy- TexcToBbIM 1OKY-
YEHUSI. MeHT. Pedepar.

Brimonnenue 113,
tecTtoB u KP.
HUmoczo: 59,8 8

B ocBoeHWM AMCHMITIMHBI WHBATUJAAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXHOCTSMU
3I0pOBbs  OOJBIIOE 3HAYEHHE HWMEET WHIAUBUAyalbHas ydeOHass paboTa (KOHCYIbTAIlUU) —
JIOTIOTHUTEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

WuauBuayanbHble KOHCYJIBTAIUK MO TIpeaMeTy (B ToM yuciie yepe3 email, SKype nu viber)
SIBIITFOTCS. BXKHBIM (PAKTOPOM, CIIOCOOCTBYIONTUM HHIUBUIYATH3AIUN OOYICHHUS U YCTAHOBJICHHUIO
BOCIIUTATEILHOTO KOHTAKTa MEXAY MperojaBareieM W OO0y4yarolIMMCsl WHBAIUAOM WU JUIOM C
OTPaHUYECHHBIMHA BO3MOXHOCTSIMU 37I0POBBSI.

8. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3YeMbIX IIPH OCYLIECTBJICHUH 00-
Pa30BaTeIbHOI0 NPoOLeCcca M0 JUCHUILINHE (MOIYJII0)

8.1. Ilepeuensb HHGOPMAIMOHHBIX TEXHOJIOT U

Nudopmanmonnpie 00pa3oBaTeNbHBIE TEXHOJIOTHH BO3HHKAIOT TIPU HCIOJIH30BAHUEM
CpeACTB MH(POPMALMOHHO-BBIUNCINUTENIBHON TeXHUKH. OOpa3oBaTelbHyIO Cpely, B KOTOPOH OCy-
HIECTBIIIOTCST 00pazoBaTeIbHble HH(MOPMAIIMOHHBIE TEXHOJIOTHH, ONMPEIEISIOT paboTaromue ¢ Heil
KOMITOHEHTBI:

— TeXHHYecKast (BUJI UCTIOIh3yEMBIX KOMITBIOTEPHOW TEXHUKHU M CPEJICTB CBS3H);

— MPOrpaMMHO-TEXHUYECKasi (IPOrpaMMHBIE CPEJCTBA MOMJCPKKH PEANTU3yeMON TeXHOJIO-
UM 00y4eHHUs);

— OpraHU3aIlMOHHO-MeToAnYecKas (MHCTPYKIMU y4yalluMCsl M MpernojaBareisM, OpraHn3a-
1Ms yaeOHOTro Mporiecca).

ITox oOpa3oBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIIEH IITKOJIE TOHUMAETCsl CUCTEMa HAYYHBIX U
WH)KEHEPHBIX 3HAaHUH, a TAK)Ke METOJIOB M CPEJICTB, KOTOPHIC MCIIOIB3YIOTCS ISl CO3/IaHus, cOopa,
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nepeaayn, XpaHeHus: 1 00padoTku MH(OPMAIMK B IPEAMETHONW 00JacTH BhICIIEH MIKOJIBI. DopMHu-
pyercs mpsiMasi 3aBUCUMOCTh MEXIy 3((EKTHBHOCTBIO BBINOJIHEHNS YUE€OHBIX IPOTPaMM H CTerle-
HBIO HHTErPAIlMK B HUX COOTBETCTBYIOMIMX HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHA.

HNudopmanmonnas oOpas3oBarenbHas cpela NpeAcTaBiIseT co00il MHPOPMAIMOHHYIO CH-
CTeMy, OOBEINHAIOUIYIO TOCPEICTBOM CETEBBIX TEXHOJIOTHI, MPOrpaMMHBIE U TEXHUYECKUE CPEJI-
CTBa, OPraHU3ALMOHHOE, METOANYECKOE U MaTeMaTH4IecKoe oOecriedeHue, MpeHasHaueHHOe JUIs 110-
BBIIICHUS 3(PPEKTUBHOCTU U TOCTYITHOCTH 00pPa30BaTEIBHOTO MPOIIECcCa MOArOTOBKH CIIEUAINCTOB.

XapakTepHO# 4epToil 00pa30BaTeIbHON CPEAbl SBISETCS BOSMOKHOCTD CTYACHTOB H IIPEIIO-
JaBareseld o0pamarbess K CTPYKTYPUPOBAHHBIM YU€OHO-METOANYECKUM MaTepHaiaM, 00yJaromum
MYJIBTUMEMIHBIM KOMIIJIEKCaM BCETO YHHBEPCHUTETA B JIF0OOE BPeMs U B JIFOOOH TOYKE MPOCTpaH-
ctBa. [lToMmumo gocTymHOCTH yueOHOTO MaTepraia, He0OOXOAUMO 00eCIeUnTh 00y4aeMOMY BO3MOXK-
HOCTb CBSI3H C IIPENOaBaTeeM, [TOJydeHNue KOHCYIbTAlMH B OH-TallH WK od-TaiiH pexuMax, a
TaKe BO3MOXKHOCTh MOJIy4YSHHUS MHAUBUYAIbHON «HaBUTALMN» B OCBOSHHH TOT'O HJIX MHOTO TIPE/I-
Mmeta. CTyAeHTBI Oy1yT CTPEMHUTHCS K THOKOMY peXUMY 00ydeHHS, MOYIbHBIM ITPOrpaMMaM ¢ MHO-
TOYHMCIICHHBIMU MOCTYIJICHUSIMUA U OTYHCIICHUSMH, KOTOPBIE MTO3BOJIAT HAKAIUIMBATH 3a4ETHBIC €1~
HHIIBI, CBOOOTHO TIEPEBOIUTHCS M3 OJHOTO By3a B JPYrOM ¢ y4ETOM IPEIBIIYIIEro ONbITa, 3HAHUH 1
HaBBIKOB. [1o-TipexxHEMY Ba)KHOH IS CTYIEHTOB OCTAHETCSl BOSMOXKHOCTD JINYHOTO Pa3BUTHA U IIPO-
(eccHOHATBHOTO POCTa; MPOTPaMMBbI MOJIYYSHUS! CTETIEHH M KOPOTKUE KypChI, BO3SMOXKHO, OyIyT
MIOJIb30BATHCSl OAMHAKOBBIM CIIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B MporpaMmax Mpodeccro-
HAJILHOTO O0YYEHHUS M aCIMPAaHTCKUX MPOTrpaMMax.

WudopmanroHHbIe TEXHOJIOTUU MOTYT OBITh MCIIOJIB30BaHbl P OOYYEHHUU CTYICHTOB HE-
CKOJIBKMMHU criocobamu. B caMmom mpocToM cityyae peanbHbIi y4eOHBIH MPOLEcC UAET MO OOBIYHBIM
TEXHOJIOTUSIM, a MH(OPMAIIMOHHBIE TEXHOJOTHH MPUMEHSIOTCS JUIIb Il TPOMEKYTOYHOTO KOH-
TPOJIS 3HAHUI CTYIEHTOB B BHUJE TECTHUPOBAHUA. DTOT MOJIXOJ K OpraHU3aluu oOpa30BaTEIbHOTO
nporiecca MpeaCcTaBIseTcs OYSHb MEPCIIEKTUBHBIM BBHY TOTO, YTO IPU €r0 JOCTATOYHO HMIMPOKOM
UCIIOJIb30BAHUH YHUBEPCUTET MOKET MOJTYYUTh CEPHE3HYI0 SKOHOMHIO CPEACTB M3-3a O0siee HU3KOM
CTOMMOCTH MPOBEJICHHUS CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHHIO C ayAUTOPHBIM.

[Tpumenenune 0O6pa3oBaTeIbHBIX HHPOPMAIIMOHHBIX PECYPCOB B KAYECTBE JOIOIHEHHS K Tpa-
JTUIIMOHHOMY Y4eOHOMY TPOIIECCY MMEEeT OOJIBIIOe 3HAUYSHHE B TEX CIyJasx, KOTJa Ha Ka4eCTBEHHOE
ycBOeHHE 00beMa yueOHOro Matepuana, npeaycmorpennoro I'OC, He XxBaTaeT ayIUTOPHBIX 3aHATHH
o yueOHomy many. Kpome toro, Takast popma opranuzanuu yueOHOTO Mpoliecca OueHb BaKHA TPU
HEOJIMHAKOBOM HavaJIbHOM MOATOTOBKE 00YYaOLINXCS.

Crnemyer 0COOCHHO MOAYEPKHYTh, YTO TPU TAKOM ITOJXO0JIe KpaifHe BaKHO 00ECIICUNUTh HH-
TEHCUBHBII KOHTPOJIb CTENIEHH yCBOCHMs MaTepHana. Kak mpaBuiio, o Kaxaoi Teme mpeaycMoT-
peHo GoutbIioe Mo 00beMy KOHTPOIBHOE 33JaHUE MITH KOHTPOJILHOE TECTUPOBAHHE.

Takum 00pa3oM, HAKOIMJIEHHBIM ONBIT MPUMEHEHUS MH(OPMAIIMOHHBIX M JUCTAHIIMOHHBIX
TEXHOJIOTUH B y4eOHOM IpOIEcCce B Pa3IMYHBIX BAPHAHTAX ITO3BOJISIET TOBOPUTH 00 OMPEIeIIEHHBIX
npeuMyliecTBax Mo 00HBIX GOpPM OpraHU3alui y4eOHOTro Mpolecca:

— CT@HOBHTCSI BO3MOXXHOHN TMPUHIMITHAIBGHO HOBAsi OpPTraHU3aIMs CaMOCTOATEIBHON paboThI
CTY/ICHTOB;

— BO3pacTaeT MHTEHCHUBHOCTH y4eOHOTO MpoIecca;

— Y CTYZICHTOB MOSBIISETCS AOMOJIHUTENbHAS MOTUBAIMS K TIO3HABATEIbHOMN JIESITENbHOCTH;

— JIOCTYITHOCTh y4eOHBIX MaTEPHUAIOB B JIF000E BPEMSI;

— BO3MOXXHOCTb CaMOKOHTPOJISI CTENICHH YCBOEHHsI MaTepuaia Mo KaxI0i TemMe HeorpaHH-
YEHHOE KOJIMYECTBO pa3s.

8.2. [lepeueHb HEOOXOAMMOT0 MPOTPAMMHOTIO0 O0ecredeHusI

1. Onepanronnas cuctema MS Windows (© Microsoft Corporation).

2. NuterpupoBanHoe opucHoe npunoxenue MS Office (© Microsoft Corporation).

3. IlporpamMmHOe obecriedeHue sl OpraHu3alry yIpaBIsieMOro U 0e30MacHOro J0CTyIa B
WNurepHer.
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Ne noroBopa [TepedeHp JIMIIEH3MOHHOTO TPOTPAMMHOTO 00eCTIeUeHHSI

Hor. Ne77-AD®/223-D3/2017 | [Tognucka na 2017-2018 y4eOHBIN TO1 Ha TpOrpaMMHOE 00eC-
or 03.11.2017 neuyeHne B paMKax IporpamMmbl  koMmanuu — Microsoft
“Enrollment for Education Solutions” aJis KOMIIBIOTEPOB U CEP-
BepoB Ky0aHCKOro rocy1apcTBEHHOTO YHUBEPCUTETA U ero (hu-
JINAJIOB:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecniedeHue i 6e30macHOr padoThl HAa KOMITbIOTEepe — (haiiIoBbI aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepedeHp ITMIIEH3MOHHOTO TPOTPAMMHOTO 00eCTIeUSHHSI
Kontpakr Ne69-ADD/223-03 | KOMIIJIEKT aHTHBUPYCHOTO MPOTPAMMHOI0 oOecredeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB MOJb30BaHUS):
AHTHBHpYCHAs 3aUTa GU3NIECKUX pabounX CTaHIUI U cepBe-
pOB:

Kaspersky Endpoint Security amst 6usneca — CranaaptHbiii Rus-
sian Edition. 1500-2499 Node 1 year Educational Renewal Li-
cense

AHTHBHpYCHAs 3alllUTa BUPTYalbHBIX cepBepoB: Kaspersky Se-
curity mmst BUpTyanbHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa moyToBOro ceppepa or crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3alMTa BUPTYaIbHbIX padounx craniuit (VDI):
Kaspersky Security mns BupTyasibHbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommnbrorepHoid matematuki MATHCAD ¢ HeoOXoauMbpIMU TTaK€TaMH paciliy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbiotepHor marematuku MATLAB + SIMULINK c¢ wHeoOxoaumMbiMu
tynookcamu (© The MathWorks).

Ne norosopa | TTepeueHs MMIIEH3MOHHOTO IPOrPAMMHOTO 0GECIICUEHHS
Kontpakt Nell15-OAD®/2013 | [Ipoanenue nporpaMMHON MOJAEPKKU U MPUOOpPETEHHE MpaB
ot 05.08.2013 M10JIb30BaHMs IPUKJIAJIHBIM IPOTPAMMHBIM 00€CIeYeHHEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot | [IpenocraBienne OECCpOYHBIX MPaB MOJH30BAHUS TPOTPAMM-
29.07.2014 HBIM OOECTIeYeHHEM, BO3MOXXHOCTh 3arpy3Kd JHIICH3UOHHOTO
mporpamMmMHOTO obecrieueHust uepe3 HTepHerT:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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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. Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexktponnas 6ubimoreynas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru
2. Uudpopmanmonnas cuctema «EanHoe okHO JocTyma K 00pa3oBaTeIbHbIM pecypcam»:
http://window.edu.ru/window
3. PyOpukon — kpynHelmnii sHnukioneandeckuil pecypc Murepuera:
http://www.rubricon.com/
4. AHHOTHPOBaHHBIN TeMaTU4YeCKui katanor IHTepHeT pecypcoB o (pusuke:
http://www.college.ru/
5. Karanor Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonpmas Hay4yHast OubnIHOTEKA!
http://www.sci-lib.com/
7. EcrecTBeHHO-HAaYy4HBIN 00pa30BaTeIbHbIN MOPTAI:
http://www.en.edu.ru/catalogue/
8. Texuuyeckas OMOIMOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIUKIIONECINS:
http://www.femto.com.ua/articles/
10. Akagemuk — CoBapu ¥ SHUUKIIONEINU Ha AKaJeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc physics/150/AtomHaas ¢usuka/
11. Buxunenus — cBOOOIHASA DHIIMKIIOIE N,
http://ru.wikipedia.org/wiki/
[Topran «AToMHas pusznKar»
http://ru.wikipedia.org/wiki/AToMHas ¢u3uka/
[Hopran «ATom»
http://ru.wikipedia.org/wiki/ATom/
[TopTan «dnexkTpoHHas 000710YKa
http://ru.wikipedia.org/wiki/DaekTpoHHas 000104YKa/
[Topran «Momnekyna»
http://ru.wikipedia.org/wiki/Moaekyima/
[Topran «3nexTpoHHas KOHDUTYpALTHSI
http://ru.wikipedia.org/wiki/DnekrpoHHas_koHbUTypaius/
12. ®usnueckast SHIUKIONEIUS
http://www.femto.com.ua/articles/
AT1oM — Ouznueckast YHIIUKIONE N
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @u3zndeckast SJHUUKIONE NS
http://www.femto.com.ua/articles/part_1/2328.html
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
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://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html

AtomHas ¢usnka — Ouzndeckast SHIUKIONETUS
http://www.femto.com.ua/articles/part_1/0222.html
13. AtomHas ¢usnka | QopMyIbl 1 pacyeThl OHJIARH
http://www.fxyz.ru/dbopMyasl 1o ¢duszuke/aroMHas Gu3MKa/
14. Atomuas ¢usuka — Merasunuknonenus Kupunna u Medoaus
http://megabook.ru/rubric/Hayka/®Pusuka/Atomuas dusuka/

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0oaUMas JJIs1 OCylIeCTBJIeHUs 00pa3oBaTe/ib-
HOT'0 Npo1ecca mo AUCHUILINHE (MO1YJII0)

VYcenemHas peanu3anus NpenojaBaHUs IUCHHUIUITMHBI «ATOMHas (HU3UKa» IMpennojaraet
HAJIMYMEe MMUHUMAJIbHO HEOOXOIUMOTo JUIsl peai3alun OaKalaBpCKOM MporpaMMbl MepedHsi MaTe-
PHATBHO-TEXHIUYECKOTO 00ECTICUCHHS:

— JIGKIIUOHHBIE ayAUTOPHH (000PYI0BaHHbBIE BUCONPOCKIIMOHHBIM 000pYyI0BaHUEM /IS IIpe-
3€HTAIli, CpeACTBAMH 3BYKOBOCIIPOU3BEICHHS, IKPAHOM, M UMEIOIIHE BBIX0/ B IHTEpHET);

— KOMIIBIOTEPHBIE KJIACCHI JUIsl POBEICHUS MTPAKTUUECKUX 3aHSATUH;

— JMCIJICHHBIA KJIACC C MEPCOHATBHBIMU KOMITBIOTEPAMHU JUISI TIPOBEIEHHS J1a00PaTOPHBIX
TPYIIOBBIX 3aHATHIA;

— MPOrpaMMBbl MOJICTTUPOBAHUS (PU3MUECKUX TIPOIIECCOB B aTOMHOW (DU3HKE;

— IpOrpaMMbl OHJIAHHOBOTO KOHTPOJISl 3HAHUHN CTYACHTOB (B TOM YHCIIE TPOrpaMMHOE oOec-
NeYEeHHE JUCTAHLIMOHHOTO 00Y4YEHHUs);

— HaJTM4Ke HeOOXOAMMOTrO JIMIIEH3HOHHOTO MTPOrpaMMHOT0 obecriedeHus (onepauoHHas CH-
crema MS Windows; naterpupoBantoe opucHoe npunoxenue MS Office; cucrema KoMIbOTepHOU
mareMatuku MATHCAD c¢ mnakeramMu paclIMpeHUH; CHCTEMa KOMIBIOTEPHOM MaTeMaTUKU
MATLAB + SIMULINK ¢ Heo6X0auMbIMH TYJI00KCaMu ).

JIaGoparopus aTOMHOM U SepHOI (GU3MKHU OCHAILIEHA CeAYIOIINM YKCIIEPUMEHTAIbHBIM HH-
CTpyMEHTapueM:

— ycranoBka OKIJI-6 ¢ ocimmnorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camormciem H307/1;

— Ne-He nazep JI'H-203 ¢ BoabTMETPOM, KOMIBIOTEPOM U IIPUHTEPOM;

— nabopatopusie komiuiekcsl JIKK-4 u JIKK-5;

— crektporpadsl JJDPC-8 u kBapuessiii MCII-28;

— ¢otornekrponnsie kacceta MOPC-6 (MHOrokaHajibHasi ONITUYECKask PETUCTPUPYIOLIAs CH-
crema) Juia cnektporpada ADC-8;

— ¢otornekrponnsie kacceta MOPC-6 (MHOrokaHaibHasi ONTUYECKask PETUCTPUPYIOLIAs CH-
crema) Juis cniektporpada UCII-28;

— uckpoBoi reneparop NBC-29;

— cnektpometp COIIP-2;

— no3umetp JIPI'3-02 u nozumerp-pagnomerp MKC-05;

— CUTHAJIM3ATOP 3arps3HEHHOCTH;

— mabopaTopHasi yCTaHOBKA IO U3MEPEHHUIO NIEPHO/Ia TOITypactiaja;

— pPaZAnOMETPBI C OCUUIIIOrpadoM U mepecyeTHbIM IPUOOpOM;

— maboparopHas ycranoBka YJIII-1;

— CUMHTHUIALIMOHHBIE TPUOOPHI pa3IMYHBIX TUIIOB;

— TIEpCOHAIBbHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIM TPOTPAMMHBIM KOMIUTEKCOM «Du3mKa
mMukpomupa (MI'Y)».

[Tpu ucronk30BaHUM JIEKTPOHHBIX W3JJAHUN BY3 JIOJDKEH 00ECIEUNTh KaXKIOTO 00yJarole-
rocsi BO BpeMsi CaMOCTOSATENIbHOM MOATOTOBKY paO0OYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJI0M
B lIHTEpHET B COOTBETCTBHH C 00BEMOM U3YYaEMBIX TUCIIHILIHH.

| No | Bug pa6or | MaTepuanbHo-TexHHUECKOE 00eCeueHne TUCIHIITHHBI
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(MOmynIsl) ¥ OCHAIIEHHOCTh

JlexmnoHHbBIE 3aHATUS

Y4yebHas ayauTopus A IPOBEACHUS 3aHATUH JICKIIUOH-
Horo tumna — aya. 201, kopn. C:

KommiekT yuebHoit mebenu Ha 150 MecT; Jocka yueOHas
MarHUTHO-MapKepHas; MpOoeKTOp UHTepakTuBHbIM Epson EB-
585Wi; Tpubyna untepakruaas SmartOne PRO15;

JIutieH3noHHOE mporpammHoe obecredenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
AD®D/223-D3/2018; Cornamenne Microsoft ESS 72569510).

JlekMOHHAs ayaUTOPHs, OCHAIICHHAs MPE3CHTANOH-
HOUM TeXHUKOH (IIPOEKTOpP, IKPaH, KOMIBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIIMM MporpaMmHbIM obecriedenneM (I10), a Takxe
JIOCTATOYHBIM KOJIMYECTBOM IOCAJ0YHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W).

2 [IpakTuueckue Aynuropusi, OCHaIIEHHAast TPEMsI MEJIOBBIMHU HITH MapKep-
3aHATUS HBIMH JIOCKAMH, HPE3EHTAIMOHHOW TEXHUKOU (IIPOEKTOP,
9KpaH, KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IIPOTPAMM-
HeIiM oOecrneyenuem (I10), a Takke MOCTATOYHBIM KOJIHYeE-
CTBOM I1OCa/I0YHBIX MECT:
Ne 209¢ (mpoexrop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
3 JlabopaTopHbie «YuebHas 1abopaTopusi aTOMHOU U SIEPHON PUBUKI»:
3aHSATHS aya. 225¢ (cM. HUKECTIEAYIONIYI0 Ta0IuIy).
4 KypcoBoe KoMHatb! A1 BBITIOIHEHHS] KYPCOBBIX padoT:
MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢c U”TuCC mar.; 311 (PT, DuH, P®); 132¢
(D)
3) I'pynmoBsie Aynuropuu:
(MHAMBUAYATbHBIC) 209¢, 207¢, 205¢
KOHCYJIbTaIlH
6 Texymuii KOHTPOJIb, Aynutopuu:
MIPOMEKYTOYHAs 209c, 205c¢
aTTeCcTaIus
7 CamocrosiTenbHas Kabuner ans camocTosTENbHON pabOThHI, OCHAIIEHHBIN
paboTta KOMIIBIOTEPHON TEXHHKOM C BO3MOXHOCTBIO TMOJKJIKOYEHHS K

cetn «MIHTEpHETY», TPOTPAMMOI IKPaAaHHOTO YBEITUYCHUS 1 00ec-
MIEYESHHBIN JOCTYIIOM B AJIEKTPOHHYIO0 HHPOPMAITMOHHO-00pa30-
BaTEIBHYIO CPEJly YHUBEPCUTETA:

208c, 204c

«YueOHasi 1abopaTopusi AaTOMHOI U siAePHOI Pu3nKn», aya. 225¢

JlabopaTopHbie padoThI
Mo JUCHHUILIHHAM:
«AToMHas pU3NKay,
«Du3nka aTOMHOrO si7Ipa
Y DJIEMEHTAPHBIX YaCTHUI»

O6opynoBaHre ¥ MPOrpaMMHO-TEXHHUYE-
CKO€ OCHaIleHne yuebHoii tjaboparopuu, otT- | Koin-
HOCSIIIIMECS. TOJBKO K JAHHBIM IUCIHILIU- | BO

HaM:

VYcranoBka @KJI-6 ¢ ocummnorpagpom CQ-
5010A

Veranoska JIKK-2 ¢ camonucuem H307/1 1

Ne-He nazep JII'H-203 c¢ BoabTMeETpOM,
KOMITHIOTEPOM ¥ TPHHTEPOM
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Jlabopatopusie kommuiekchl JIKK-4 u JIKK-
5

Criexrporpadsr JIDC-8 u kapuessiii MCI1-28

doro3nekTpoHHble kKacceta MOPC-6 (MHO-
rOKaHaJbHAs ONTHYECKAsl PETHCTPUPYIOLIAs
cuctema) s criekrporpada JDPC-8

®doro3nexkTpoHHble kKacceta MOPC-6 (MHo-
rOKaHaJbHasl ONTHYECKAs PETHCTPUPYIOIIAs
cucrema) s cnekrporpaga MCII-28

Hozumetp JAPI'3-02 u no3umeTrp-paanomMeTp
MKC-05

CI/IrHaJ'II/I3aTOp 3arpsA3HCHHOCTHU

JlaGopaTtopHasi yCTaHOBKa IO H3MEPEHUIO
nepuoa rnoxypacmnaja

Panmomerpsl ¢ ocumiorpagom 1 nepecyer-
HBIM IPUOOPOM

Jlaboparopuas ycranoBka YJIII-1

CUMHTWUIALIMOHHBIE MPUOOPBI PA3IUYHBIX
TUIIOB

[lepcoHanbHbIE KOMITBIOTEPBI C YCTaHOBJIEH-
HBIM TIPOrPaMMHBIM KoMIulekcoM «®Dusmka
mukpomupa (MI'Y)»

HaGopHble KOMIUIEKTHI 111 IPOBEACHUS Jia-
OopaTopHBIX pabOT (COCAMHUTEIBHBIC MO-
JTyJY, TITHYPBI, KaOeJH, epexopl U Ip.)
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