MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHMSI POCCUMCKOM OEJIEPAIIMH
DenepanbHOE roCyIapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE yupexaeHue
BBICIIIEr0 00pa30BaHHs
«KYBAHCKUU T'OCY IAPCTBEHHbBII YHUBEPCUTET»

DPHU3UKO-TeXHUUECKHI (aKyIbTeT

nOONUCH

« 29 »

PABOYAS ITPOT'PAMMA JTUCHHUILINHBI (MOAOYJIis)

B1.0.12.05 OCHOBBI ATOMHOMH ®H3HKH

(k00 u Haumenosanue ucyunTUNLI 8 COOMBEMCMEuY ¢ yuebHbuIM naanom)

HarnpasneHve noAroToBKY / cienuaabHOCTh

11.03.04 DnekTpoHKMKA U HAHO3JIEKTPOHUKA
(k00 u HaumeHoeanue Hanpasnenus noo2omosKu/cneyuansHocmu)

Hanpasnennocts (mpodmums) / cienmanusamms
VHTerpanbuas 3eKTpoHKKa, HOTOHHKA M HAHOAIEKTDOHUKA

(Haumenosanue nanpasnennocmu (npoguns) cneyuanuzayuu)

®opmMma 00yueHus Oo4YHas
(ounas, ouno-3aoynas, 3aounasn)

KBamugukanus OakayiiaBp
(baxanasp, mazucmp, cneyuanucm)

Kpacuomap 2020



PaGouas mnporpamma muctmmmmsr 51.0.12.05 «OCHOBBI  aTOMHON  (DH3HKH
COCTAaBICHA B COOTBETCTBHH  C  (emepalbHBIM roCyIapCTBEHHBIM
obpazoBarenbHBIM CTaHZapToM Beicmiero o6pasoBanus (DOI'OC BO) mno
HallpaBJICeHUIO MoAroToBkHU 11.03.04 «DnexTponuka u HaHO3JIEKTPOHHUKaY,

ITporpammy coctaBu:
H.A. Sxosenko, J-p TeXH. HayK, /]
JeKaH (PU3UKO-TEXHUYECKOT0 ¢akynbTera, W

3aB. Ka(eapoii OIToseKTPOHUKH
B

Pabowast mporpamma muctmmmHbL B1.0.12.05 «OcHoBbl aToMHOi (10263717970
YTBEPXACHA Ha 3acelaHMM  Kadeapsl OnTO3NCKTpOHUKH  DPT®, mporokon

Ne 10 ot 17 anpens 2020 r. i
3aBexmyrommuii kadenpoit OITO3JIEKTPOHHKH ///P,
A-p TE€XH. HayK, npodeccop Skoenko H.A.
1o, Ch
Y

\

Pa6ovas nporpamma gucummnsel o0cyx/JeHa Ha 3aceqaHuu Kadenpsl
panuopu3uKy u HaHOTEXHOJOTUH, TPOTOKOI Ne 6 ot 20 anpens 2020r. _—

3aBenyromuii kadeapoii, A-p ¢us.-Mar. vayk Konsrros I".®. i~
E /__/-_,mﬁmm},
A

YTBepikaeHa Ha  3acemaHmu Y4eOHO-METOANYECKOH  KOMUCCHH busuko-
TEXHHIECKOTO (paKysbTeTa, MpoToKoa Ne 9 ot 20 ampeisa 2020 r.

[Ipencenarens YMK OTD r
A-p ¢u3.-Mart. Hayk, npodeccop Boratos H.M. é:_\

NOATIHCE

PeniensenTsr:

IHomnos A.B., nupexrop 000 "TlaptHep Tenexom"

Cxaueny6 A.B., kau. ¢bus.-mar. HayK, TOUCHT Kadeaps! pU3uKu u
MH()OPMAIMOHHBIX CHCTEM



1. Henau u 321244 M3yYeHUsI TUCHUILIMHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

JucuumimHa «AToMHas pu3uka» BXOIUT B OJIOK €CTECTBEHHO-HAYYHBIX JAUCIHILINH, TPEI-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y yUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS M TBEPbIX
3HAHMI O TPOIIeCCaX W SBJICHUSX, CBI3aHHBIX C (PU3NYCCKUMHU CBOHCTBAMHU MHKPOMHpPA U KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOJUMBIX JIJIsl TIOHUMAaHUS U UCIIOJIb30-
BaHUs B WHKCHEPHO-TEXHUUYECKUX pa3pabOTKax. AKTYalbHOCTh AUCIMILIMHBI «ATOMHAs (U3HKA»
00ycIioBJIeHa MPUMEHEHNEM 3HaHUN, YMEHUI 1 HABBIKOB, MIOJTYYEHHBIX B IIPOLIECCE €€ U3YUCHHUSI, JITIs
U3y4eHHs TUCIUIUIMH U3 APYTUX OJOKOB M YCIIEUTHOTO OCBOCHHUS CIEIIUATBHOCTHU B IIETIOM.

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

1.2. 3agauyu qUCIHMILINHBI

OCHOBHBIE 337]a4¥ OCBOEHUS AUCLUIIINHBIL:

— U3Y4YUTh KCIEPUMEHTAIbHbIE METObI UCCIIEOBAHNS BHYTPEHHEIO CTPOEHHS aTOMOB;

— paccMoTpeTh (pusnueckue 3PGEeKThl U SBICHUS, 00YCIOBIEHHbIE, B OCHOBHOM, 3JIEKTPOH-
HBIMH 000JI0YKaMH aTOMOB U MOJIEKYT,

— YCBOUTb OCHOBHbBIE ITOHSATHUS BOJHOBOM MEXaHUKHU U OCOOEHHOCTH MOJX0/1a K U3YYEHHUIO U
ONMCAHUIO ATOMHBIX SIBJICHUH.

BocnuratenpHas 3a1ada 3aKirodaeTcs B GOPMHUPOBAHUU Y CTYJIEHTOB MPO(ECCHOHAIBHOTO
OTHOLIEHHUS K IIPOBEACHUIO HAYYHO-UCCIIEOBATEIbCKUX U MPUKIAIHBIX padoT, B pa3BUTUU TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSITEIIbHOCTH MBILIUICHNUS.

B pacummpenHblii ciicok 001IMX 3a/1a4 IUCHUIUIMHBI BXOIAT CIEAYIOUINE 3a/1a4u:

— 0000WUMb U CUCMEMAMUZUPOBAMNb SHAHUSA NO:

— COBPEMEHHBIM IPE/ICTaBIECHUSIM 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUM Bellle-
CTBA, SKCIIEPUMEHTAIbHBIM U TEOPETHYECKMM METOJlaM HCCIIEJIOBaHUSI BHYTPEHHETO
CTPOEHHS aTOMOB U MOJIEKYJI;

— OCHOBHBIM 3aKOHaM, UJESIM M IPUHLKIIAM aTOMHON (U3HKH; HU3nueckuM 3¢-
dexTam U sIBIIEHUSIM, O0YCIOBJICHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JIOYKaMH aTo-
MOB M MOJIEKYJ;

— Hay4yumo:

— C HAyYHOW TOYKH 3pEHUS OCMBICIUBATh U UHTEPIIPETUPOBATh OCHOBHBIE MOJIO-
JKEHUS aTOMHBIX ¥ MOJIEKYJISIPHBIX SIBJICHUMN;

— MPUMEHSATH NOJyYEHHbIE 3HAHUS JJIS1 PAaBUILHOM MHTEPIIPETAIM OCHOBHBIX
SIBJICHUI aTOMHOU (PU3UKHU;

— Ha/IJIeKAIUM 00pa30M OIIEHUBATh MOPSIIKH (PU3NUYECKUX BEIUUNH;

— UCIIONIb30BaTh MOJTYUYEHHBIE 3HAHUA B pa3IMUHBIX 001aCTAX (PU3NUECKOI HAyKu
U TEXHUKH;

— HAaCTpauBaTh U HKCIUTYaTHPOBATh IKCIIEPUMEHTAIIbHbIE IIPUOOPHI I UCCIIE0-
BaHUsl BHYTPEHHETO CTPOCHUSI aTOMOB;

— IPUMEHATH UMEIOINECS TEOPETUYECKUE 3HAHUS U1 IPOBEACHMSI U HCTOJIKOBA-
HUS SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKM NMPUMEHEHHS] OCHOBHBIX METO/I0B (PM3UKO-MaTEMaTHUYECKOIO aHaJIn3a
JUISL pEeUIeHUs] KOHKPETHBIX 3a/a4 (PU3UKH aTOMOB U MOJIEKYT,

— HaBBIKU (PM3UKO-MAaTEMATUYECKOTO MO/IETIMPOBAHNUS;

— YMEHHUE C IOMOIIBIO aJE€KBATHBIX METOJOB OLICHMBAThb TOYHOCTH M IOTpEIl-
HOCTb TEOPETUYECKHUX PACYETOB U HKCIIEPUMEHTAIbHBIX U3MEPECHHUI;



— HaBBIKH MPABUIBLHON YKCIUTyaTaIl[il OCHOBHBIX MPUOOPOB U 000PYAOBaHUS CO-
BpEeMEHHOH (hU3UYECKO J1ab0paTOpHH;

— HaBBIKK 00pa0OTKH M UHTEPIIPETHUPOBAHUS PE3YIHTATOB IKCIIEPUMEHTA;

— YMEHHE aHAJTU3UPOBATh (PU3MUYECKHUI CMBICI MTOTYYSHHBIX PE3YJIbTaTOB.

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

Jucrunuaa b1.5.05.05 «Atomuas pusuka» Bxoaut B Moayiib ®usuka b1.6.05 6azoBoii va-
ctu b1.b 6moka 1. Juctiuruinast (Mmoxynu) b1 yaeOHoro miiaHa.

JlucuuIiuHa JIOTUYECKU U COJEepKATeIbHO-METOANYECKH CBsI3aHa C JTUCHUIUIMHAMU MOJY-
neit «Maremarukay, «O6mas ¢pusukay, «O0mmi Gusnyeckuii npakTUKym». [1Jis 0oCBOeHUS JaHHOU
JTUCLUIUIMHBI HEOOXOIMMO BJIaJIeTh METO/IaMU MaTeMaTHYECKOI0 aHajIn3a, aHAIUTUYECKOM reoMeT-
pUH, TUHEHHON anreOpsl, pereHneM anredpandeckux, MM QPepeHnanbHbIX 1 HHTETPaTbHBIX YPaB-
HEHUil; Teopun (PyHKUUNH KOMIUIEKCHOTO MEPEMEHHOI0, TEOPUH BEPOSITHOCTEH U MaTeMaTHUeCKON
CTaTHCTHUKH; 3HATh OCHOBHBIC (DM3MYCCKHE 3aKOHBI, YMETh MIPUMCHITh MAaTEMAaTHIYCCKHE METOBI U
buznyecKkre 3aKOHBI sl PEIICHUs TPAKTUUYECKHUX 3a/1ad.

B pe3ynbrare nzydenust HaCTOSIIECH AUCIUIUIMHBI CTYACHTHI IOJDKHBI TOJTYYUTh 3HAHUS, UMe-
IOIUE HE TOJBKO CaMOCTOSITEIbHOE 3HAYeHHe, HO U oOecreynBarone 6a3oByl0 MOATOTOBKY IS
YCBOEHUS AUCIUIUIHH 0a30BOM U BapHaTUBHOM yacTei 06s10ka 1 «{ucuIuinabl (MOLyNH)» y4eOHOTO
TUIaHa.

1.4. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO AUCHUILIMHE (MOIYJII0), COOT-
HECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTaTAMH 0CBOEHHS 00pa30BaTe/IbHOI NPOrpaMMbl

N3yuenne nanHOM y4eOHOW MUCHUIIIIMHBI HAMPaBIeHO HA (pOpMUpOBaHUE y 00YyUAIOMIUXCS
cnenyromux komnerenmuii: OITK-1.

No Wnnekc | Conepxanue B pesynbrare u3ydeHus yaeOHOM AUCHUIUINHBI
Ljg | KOMTIe- | KOMIeETeHIHH 00y4JaroIuecs! JOIKHbI
TEeHIMU | (UM €€ YacTH) 3HATh yMeTh BJIa/1eTh

1 OIIK-1 | cmocoOHOCTBIO TpeA- | — COBPEMEHHbIE | — €  HAay4yHOM | —  MeToJaMHu
CTaBIISITh A/IEKBATHYIO | MPENCTABICHUS | TOYKH 3peHHS | TPOBEACHUS
COBPEMEHHOMY 00 aTOMHOM | OCMBICIIUBAaTh M | (pU3HUECKUX
YPOBHIO 3HAHUI HAay4- | CTPOCHUH BeIle- | HHTEPIPETUPO- WCCIIEIOBAaHHUIA
HYIO KapTHHY MHpa Ha | CTBA, OCHOBHBIE | BaTb ~ OCHOBHBIE | U U3MEPEHUH;
OCHOBE 3HAHUS OCHOB- | 3aKOHBI, UJCH H | MOJIOKEHHS aTOM- | —  HaBBIKAMH
HBIX TIOJIOKEHUH, 3a- | IPUHIIMIIBI HBIX SBJICHUM, | IPUMEHEHUS

KOHOB n METOJ0B aTOMHOM (1)I/I- OLICHUBATh I10- | OCHOBHBIX MC-
CCTCCTBCHHBIX HAYK W | 3UKHU, UX CTAHOB- | pAAKH (I)I/ISI/I‘{C- TOJ0B (I)I/I3I/IKO-
MaTeMaTHuKHU JICHUC W pa3BU- | CKUX BCJIIMYHH, | MATCMATHYC-
TUC B UCTOPHUYC- | UCTIOJIB30BATH I10- | CKOI'O aHaJIn3a
CKOH MMOCJICI0- | IYYCHHBIC 3HAHUA | IJIA PCIICHUA
BaTCIIbHOCTHU, UX | B PA3JIMYHBIX 00- | €CTECTBEHHO-

MaTreéMaTnu4dc- JacTiax q)HSI/I‘Ie- HAay4YHBIX  3a-
CKOC€ OIInCaHuc, CKOH HAyKHU U TCX- | OaY;
TECOPECTUUICCKOC HUKH, — HaBBIKaMU
HCCICOOBAaHUC U | — B HpaKTHqCCKOﬁ 06pa60TKI/I n
IIPAKTUYCCKOC JACATCIIBHOCTH HHTCPIPECTU-

HUCIIOJIBb30BAaHUC, NPUMCHAITH 3Ha- | pOBaHUsA pe-
— COBpEMEHHBIC | HUSI O (u3u4e- | 3yabTaToB (Gu-
METOIbl (DU3HMKO- | CKHX  CBOWCTBAax | 3MKO-MaTreMa-




Maremaruye-

CKOIO  MOJEIH-
pOBaHMSA MU TeEO-
PETUYECKOrO HUC-
CIICIOBAHUS 5IB-

JAeHUN  (U3MKU
aToMa, METO/bI
HaOIIOACHUS

aTOMHBIX SIBJIC-
HHUM, HUX DIKCIIe-
PUMEHTAIBHOE
WCCIICIOBAaHUE |
NPaKTUYECKOE
UCIIOJIb30BaHUE;
— TIPUHITUITBL
YCTPOWCTBA U
(G YHKITMOHUPO-
BaHUS DKCIICPH-
MEHTATbHBIX
npuOOpoB IS
WCCIICJIOBAHHUS
BHYTPCHHETO
CTPOCHHS  aTo-
MOB.

O00OBEKTOB U sIBJIE-
HUU 11 CO30aHUS
TUIOTE3 U Teope-
TUYECKUX  MOJIe-
Jed, TPOBOJUTH
aHaJIN3 TPaHUI] UX
IPUMEHUMOCTH;
— TMPUMEHATH CO-
OTBETCTBYIOIIHE
METO/BI MPOBEIE-
HUSA (U3HYECKUX
HCCIIEIOBAHUN U
M3MEPEHUI;

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

— MIPUMEHSITh UMe-
IOIIIHECS] TEOPETH-
YECKUE  3HAHHS
JUTSI IPOBEJICHUS U
HCTOJIKOBAHUS
3KCHEPUMEHTOB;
— HaAcTpaWBaTh M
JKCILTYyaTUPOBATh
AKCTIEPUMEHTAITb-
HbIe TPUOOPHI 1S
HCCIe0BaHUS
BHYTPEHHETO
CTPOCHHUSI AaTOMOB;
— IPUMEHSTh UME-
IOIIHAECS] TEOPETH-
YECKUE  3HAHMS
JUTSI TIPOBEJICHUS U
HCTOJIKOBAHUSA
9KCTICPUMEHTOB;
— ¢ TIOMOIIbIO
aZICKBaTHBIX  Me-
TOJOB OLIEHUBATh
TOYHOCTb U TIO-
IPELIHOCTh Teope-
TUYECKUX pacue-
TOB U U3MEPECHUH,
aHAJIU3UPOBATh
busnueckuit

TUYECKOTO MO-
JISTUPOBAHMSI,
TeopeTuye-
CKOTO pacyera
Y 9KCIIEPUMEH-
TadbHOTO WC-
CJIETOBAHMS;
—  HaBBIKaMU
MPaBWIbHOMN
JKCILTyaTaIruu
OCHOBHBIX
npubopoB U
o0opyIoBaHUs
COBPEMEHHOM
(buznIecKoi
naboparopuu;
—  HaBbIKaMU
00paboTKu U
WHTEPIIPETH-
poBaHusl  pe-
3yJIbTAaTOB IKC-
MEePUMEHTA;
—  HaBBIKaMU
MPUMEHEHUS
MTOJTY9IEHHBIX
TeopeTuye-
CKMX 3HaHHI
IUTSL  peuieHus
TIPUKJIATHBIX
3azad.




CMBICII TIOJIy4€H-
HBIX pe3yJIbTaTOB.

2. CTpyKTYypa M coiepKaHHe JMCIHUIIIHHbI
2.1. PacnpenesieHne TPYA0EMKOCTH THCUHMIIMHBI 10 BUaM padoT

OO6mmas Tpy10€MKOCTh TUCITUILIMHEI cocTaBisseT 5 3ad. . (180 wacoB), ux pacmpenee-
HUE 110 BUJaM paboT mpecTaBiieHo B Tabnuie (011 cmyoenmos ODO).

Bun yaeOHOM paboThI Bcero CemecTtphbl

4acoB (dacer

4

KonTakTHas padoTa, B TOM 4nce:
AyIuTOpHBIE 3aHATHS (BCEro): 84,5 84,5
3aHATUS JEKIIMOHHOTO TUIIA 32 32 — — —
JlaGopaTopHblie 3aHITHS 32 32 — — —
3aHATHS CEMUHAPCKOTO THMA (CEMHHAPBI, MPaKTHYECKUE 16 16 B B B
3aHSITHUSA)

HWnas koHTaKkTHas padora:
KoHnTtpoib camocTositenbHOM padoThl (KCP) 6 6

[Tpomesxxyrounas arrecranus (MKP) 0,5 0,5
CamocTosiTesibHasi paboTa, B TOM 4YHcJIe:
Kypcosas pabota — — — — —
[TpopaboTka y4eOHOro (TEOPETUYECKOro) MaTepuaa 26 26 — — —
BeinoHeHre WHAMBHUYa IbHBIX 3aJaHUH (TIOATOTOBKA CO-

N > 16,8 16,8 | — - -
OOLIeHM, Tpe3eHTaIHi)
Pedepat — — — — —
[ToaroToBka K TeKymeMy KOHTPOJIIO 24 24 — — —
KounTtpoJb:
IToaroroBka K ’K3aMeHy 26,7 26,7
O0umas Tpya10eMKOCTh qac. 180 180 | - — —
B TOM YHCJIe KOHTAKTHAasl 86.5 86.5
padora
3a4. efl. 5 5

KonTakTHas paboTa npu mpoBeIeHUHN YUeOHBIX 3aHITHH MO IUCHUIUTMHE «ATOMHAas pusuka»
BKJIFOUYAET B CEOs: 3aHATHS JICKIIMOHHOTO TUTIA, Ta0OpPaTOPHbIE paOOThI, 3aHATUS CEMUHAPCKOTO TUITA
(MpakTUYeCcKue 3aHATHSI ), TPYNIOBbIE U MHIMBUyaIbHbIE KOHCYIbTAIIMN; TPOMEKYTOUHAs aTTeCcTa-
1S B YCTHOM hopme.

2.2. CTpyKTYpa AMCUUTIMHBI

Pacrnipenenenrie Bu10B yueOHOM pabOThHI M UX TPYIOEMKOCTH IO pa3/ieinaM JUCITUILTAHBL.
Pasens! (TeMbl) AMCHUIUTMHBL, H3y4aeMble B4 cemectpe (ounas ghopma):

‘Ng ‘HaI/IMeHOBaHI/Ie paznenos (Tem) KonnquTBo 4acoB




n/m AynuTtopHas Bueaynu-
Bcero  pabota KCP ropra
paborta
J 13 |JIP CPC
1 Beenenue B aToMHY0 (DU3HKY 11,8 2 4 5,8
2 [TnanerapHast Mosi€Ib aTOMA 10 2 2 6
3 BopoBckast Mmogens aToma Boiopojia 22 4 2 8 2 6
4 KopryckynsipHO-BOJTHOBOH JTyan3m 9 2 2 5
S) OCHOBBI KBAHTOBOM Teopun 10 2 2 6
6 Ypasuenus [lIpenunrepa 10 2 2 6
7 KBaHTOBas Teopust aToMa Boiopoza 25 4 2 10 2 7
8 KBanroBanue aToMoB 21 4 2 6 2 7
9 MarnuTHbI€ CBOMCTBA aTOMOB 12 4 2 6
10 PenTreHoBckoe u3iaydeHue 8 2 6
11 OnTruyecKkre KBAaHTOBBIE T€HEPATOPhI 14 4 4 6
HUToro no gucuunjinne: 152,8 32 |16 |32 6 66,8

[Mpumeuanue: JI — nekiun, [13 — npakruueckue 3ausatus / cemunapsl, JIP — maboparopHeie

3aHATHA, CPC — camocrosTenpHas pa60Ta CTYACHTA.

2.3. Conep:xanue pa3aesoB (TeM) THCIHIIHMHBI

2.3.1. 3aHATHA JEKIMOHHOI0 THIIA

Ne
/1

HaunmenoBanue
paznena (TeMbl)

Copepxanue pazzena (TEMbl)

®opMa TeKylero
KOHTPOJIA

Bsenenune B atom-
HYI0 (U3UKy

[Ipeamert u 3amaun aTOMHON (DU3UKH, €€ MECTO
cpeam apyrux usnueckux Hayk. MUKpomup.
Macmradpl. OKcnepuMeHTalbHbIE JaHHbIE O
cTtpoeHnu aroma. CepHuanbHble 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN
npuHuMn Purtna, tepmbl. Knaccnueckas Mo-
nenp aroma TomMcoHa. DJeMeHTHl Kiaccuye-
CKOM TEOPHH MIEKTPOMArHUTHOT'O U3JIy4YEHUSI.

OTBeTHl Ha KOHTPOJIb-
HBIE€ BOIIPOCHI / BBIMOJ-
HEHUE MPAKTUICCKUX
3a/laHuil / OTUYET IO BbI-
MOJIHEHHOW  J1abopa-
TOpHOMU paboTe

IInanerapnas Mo-
JIeNb aToMa

OmnsiTel Pesepdopna. SAnepuas monens atoma.
BriBog gopmynsr Pesepdopna mis paccesHust
o-vactuil. Cnenctus u3 onbiToB Pezepdopma.
DKkcrnepuMeHTallbHasE TpoBepka (opmynbl Pe-
3epdopna. [lnanerapuas moaens atoma Pesep-
¢opna. CronkHoBeHue yactul. CedeHue pac-
CCsSIHUS.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBIMOJ-
HEHUE MPAKTUICCKUX
3a/laHui / OTUYET IO BHI-
MOJTHEHHOW  Jabopa-
TOpHOI paboTe / TecTu-
poBaHue

BOpOBCKaH MOACIb
aToMa BOJ0opoaa

Mopens atoma Bogopoaa o H. bopy. Teopus
H. bopa mnsa aroma Bomopona. IlocrymnaTet
bopa. [loka3areinbCTBO CYIIECTBOBAHUS UC-
KPETHOMN CTPYKTYpbI JHEPIETUYECKUX YPOBHEU
atoMoB. OnbITel @panka u ['epua. CriekTpansb-
Hble€ CEpUU  BOJOPOJOINOJOOHBIX aTOMOB.
IIpunnun coorsercrBus. Hemocratku teopuun
bopa.

OTBeThl Ha KOHTPOJb-
HbIE€ BOINPOCHI / BBITIOJ-
HEHUE TMPAKTUYECKUX
3aaHni / OTUYET I10 BBI-
NOJHEHHOW  Jabopa-
TOPHOM paboTe / TECTH-
poBaHue

KopnyckynspHo-

Yactuupel 1 BosiHbL. KopiycKyisspHO-BOIHOBOM
nyanu3Mm. BomHoBas ¢yHkums. ['mmoresza ge

OTBeThl Ha KOHTPOJIb-

7




Bbpoiisis 1 ee SKCEepUMEHTaJIbHOE MOATBEP-
XKJICHHE Ha TpuMepe TUGPAKIUN dJEKTPOHOB,
aToMOB, HeWTpoHOB. CBOWCTBa BOJH JI€
bpoiina. ®a3oBas U rpymnnoBas CKOpOCTH BOJIH
ne bpoitist. OnbiTel [leBuccona — [>xepmepa u
Tomcona. BoianoBoit maker. CTaTUCTUYECKUN
XapakTep CBSA3H KOPITYCKYJISIPHBIX U BOJIHOBBIX
CBOJICTB.

HbIC BOIIPOCHI / BBITIOJ-
HCHUC MPAKTUICCKHUX
3aJaHuii / TeCTUpOBa-
HHUC

BOJIHOBOH nya-
JIU3M
OCHOBBI KBaHTO-

BOU TEOPUH

OCHOBEI KBaHTOBOM MeXaHHKH. COOTHOIIICHHUE
HeompenenenHocreit ['eiizendepra. [IpuHumn
cynepriozunui. Oneparopsl (PU3NUECKHX Be-
anunH. CoOCTBEHHBbIE 3HAYEHHUS UM COOCTBEH-
Hble QyHKIMHU orepaTopoB. OCHOBHBIC Oomepa-
TOPHI BOKHEHIINX (PU3UICCKUX BEIHYUH (KO-
OpJIMHATBI, HMIIYJIbCa, MOMEHTa HMIIYyJIbCa,
KBaJ[paTa MOMEHTa UMITYJIbCA, MPOCKIIUA MO-
MEHTa UMIYJIbCA, KHHETUYECKOW HEPruu, Io-
TEHIUAJILHON YHEPTUH, TIOJTHON YHEPTUN ).

OTBeThl Ha KOHTPOJIb-
HBIC BOIIPOCHI /

/  BBINOJIHEHHWE KOH-
TPOJIBHOU pabOTHI / BI-
MOJIHEHUE  TMpaKTHYe-
CKHX 3aJaHui

Ypasuenue [lpe-
JIMHTepa

DNEMEHTHI HEPEISITUBUCTCKOW KBAaHTOBOH T€O-
pun. BosHoBoe ypaBHenue Kielina — ['opaoHa.
Bpemennoe u cranmonapHoe ypasHeHus Illpe-
nuHrepa. Ilpocreimne OAHOMEpHBIE 3aa4M
KBaHTOBOM MEXAaHMKHU: 4aCTHULA B «IIOTEHLU-
AIIbHOM SIIIIUKE».

OTBeTHl Ha KOHTPOJIb-
HBIE BOTIPOCHI / BBITIOJI-
HEHUE TPAKTHYECKUX
3aJaHuii / TecTHpOBa-
HHE

KBanToBas TCOpHUA
aToMa BOJ0opoaa

OCHOBBI KBaHTOBO-MEXaHUYECKOTO MPEICTAB-
JieHust 0 cTpoeHuu atoMa. OIHOAIEKTPOHHBII
atoM. YpasHenue [llpenunrepa mis aroma Bo-
nopojia. @U3NYEeCKUil CMBICT KBAHTOBBIX YH-
ces. DOHepreTuueckuil crnekrp. IlpaBuna ot-
6opa. BoxHOBBIE QyHKIIMU U pacrpeiesieHne
IJIOTHOCTH BEPOSITHOCTU 1S-COCTOSIHHE DJIEK-
TpOHA B aTOME BOJI0poja (HOPMaJIbHOE COCTO-
STHHE aTOMa).

OTBeTbl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBINOJ-
HEHHME TPAKTHYECKUX
3aaHui / OTUET I10 BEI-
NOJHEeHHOW  nalopa-
TOpPHOI paboTe

KBanToBauue aro-
MOB

ATOMBI TIENOYHBIX MeTauioB. CHEKTphl aTo-
MOB LIEJIOYHBIX MeTauioB. Cepuu B CHEKTpax
MIEJTOYHBIX METAJNIOB W HUX MPOUCXOXKICHHE.
3akoH Mo3mu. I'umore3a VYienbeka u
l'ayncmura. Cnime snekrpona. [Ipunnumn Ila-
YJIM U 3al0JJHEHHE ATOMHBIX COCTOSIHUM JJIEK-
TpoHaMH. ATOMHBIE OOOJOYKH H TMMOJ000-
TOYKH. DNeKTpoHHas KoHurypaius. OObsc-
HEHHUE TEePHOJINYECKUX CBOMCTB M CTPOEHUS
cucTeMEbl 3j1eMeHToB . MeHaeneena.

OTBeTHl Ha KOHTPOJIb-
HbI€ BONIPOCHI / BBINIOJI-
HEHHE TPAKTUICCKUX
3aJJaHHii / BBITIOJHEHUE
KOHTPOJIbHOW paboThI /
TECTUPOBAHUE

Margurtasle CBOM-
CTBa aTOMOB

MaruutHble cBoiicTBa aToMOB. OpOUTANbHBIN,
MEXaHUYECKUA U MarHUTHBIA MOMEHTBI DJIEK-
TpoHa. MarnetoH bopa. [IonHBIII MarHUTHBII
MOMEHT OJHOXIEKTPOHHOro aroma. I'mpomar-
HUTHOE OTHOUIEHHUE 7151 OpPOUTATIBHBIX MOMEH-
TOB. OHEpPrus aToMa B MAarHUTHOM IIOJE.
OmnbiTel HTepHa u ['epiiaxa. DeKTpOHHBIN Ha-
pamarHuTHbIM pe3oHaHc (OIIP) u ero mpuio-

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBIMOJ-
HEHUE TMPAKTUYECKUX
3aJaHuN




xenue. Ipdext 3eemana. ATOM B dEKTpUIE-
ckom noze. Dddext [lTapka.
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Peurrenosckoe
U3JIy4eHHE

Topmo3HOE 1 XapaKTepUCTHUECKOE PEHTI€HOB-
ckoe usnydeHue. Cepuu B CIIEKTPe XapaKTepu-
CTMYECKOI'0 H3JIy4eHHUS U €ro OCOOEHHOCTH.
[IpoxoxkaeHre pEeHTIeHOBCKUX JIydell depes
BEIIECTBO. JIeTeKTOphI A1 KOHTPOJIS PEHTIe-
HOBCKOT'O M3J1y4EHHUS.

OTBeTHl Ha KOHTPOJIB-
HBI€ BOTIPOCHI / BBITIOJI-
HEHUE TPAKTHYECKUX
3a1aHul
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OnTuyeckue KBaH-
TOBBIE T€HEPATOPhI

BoinyxaeHHoe (MHIyHHPOBAaHHOE) U3ITyUEHHE.
Ontuueckre KBaHTOBbIE TeHepaTtopsl (J1a-
3epbl). Baxknelimue tumsl J1azepoB. OCHOBHBIC
KOMITOHEHTHI J1a3epa. CBOWMCTBA J1a3€pHOTO U3-
JTy4eHUsl.

OTBeThl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITIOJI-
HCHHE TPAKTHYECKUX
3aJJaHMii / OTYET 1O BBI-
MOJIHEHHOW  J1abopa-
TOpPHOI paboTe

2.3.2. 3aHATHS CEMHUHAPCKOr0 THNA

HaumenoBanue
pasnena (TeMbl)

Coneprxanue pasnaena (TeMbl)

dopma TEeKyIIEero
KOHTPOJISI

[Inanerapuas Mo-
JieNib aToMa

OmneiTel Pezepdoprna. SAnepnas monens aToMma.
BreiBoa dopmyner Pesepdopna mist paccesnus
o-yactun. CrenctBus u3 onbIToB Pesepdopaa.
DKkcrnepuMeHTallbHas MpoBepka (opmynbl Pe-
3epdopaa. [lnanerapuas momens atoma Pesep-
¢dopna. CronkHoBenue yactuil. CeueHue pacce-
SAHUAA.

OTBeThl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBIMOJ-
HEHHUE TMPAKTUYECKUX
3aJaHuN

BOpOBCKaH MOACIb
aToMa BOJ0opoaa

Mopgens atroma Bonopoaa no H. bopy. Teopus
H. bopa nmma aroma Bomopopaa. Iloctymartsr
bopa. Jloxa3aTenbCTBO CYILIECTBOBAHMS JIHC-
KPETHOU CTPYKTYpPBI SJHEPI€TUYECKUX YPOBHEH
atoMoB. OnbiTel @panka u ['epia. Cnexrpaiib-
HbIE CEpUU BOJOPOJONOA00HBIX aTOMOB. [1puH-
uun coorseTcTBusd. Hepocrarku teopuu bopa.

OTBeThl Ha KOHTPOJIb-
HbIE€ BOMPOCHI / BBINOJI-
HEHUE MPaKTHYECKHUX
3alaHui

KopnyckyinsapHo-
BOJIHOBOH nya-
JIM3M

YacTtune! 1 BostHbL. KOpIyCcKyIsipHO-BOITHOBOU
nyanu3M. BomuoBas ¢yskmms. ['umotesa ne
Bpoiiis u ee skcriepuMeHTaNbHOE MOITBEPIKIC-
HUE Ha TpuMepe TUGPAKIIUU IIEKTPOHOB, aTO-
MOB, HEUTpOoHOB. CBolcTBa BOJH Ae bpors.
da3zoBass M TIpYINIOBas CKOPOCTH BOJH J€
bpoiinga. Oneiter [IeBuccona — Jlxepmepa u
Tomcona. BonnHoBoi#i nmaker. CTaTHCTHYECKHI
XapakTep CBA3U KOPIYCKYISIPHBIX U BOJHOBBIX
CBOMCTB.

OTBeTHl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBIMOJ-
HEHHUE TMPAKTUYECKUX
3aJaHuN

OCHOBBI  KBaHTO-
BOU TEOpUHU

OcHOBBI KBaHTOBOW MeXaHHWKU. COOTHOLIEHUE
HeomnpeneneHHocTeil [eiizendepra. Ilpunimn
cynepno3unuu. Onepatopsl GU3NIECKUX BEJIU-
yH. COOCTBEHHbIE 3HAUYEHUSI U COOCTBEHHBIE
¢yHkuun onepatopoB. OCHOBHBIE OIEPATOPHI
BOKHEUIINX (PU3MUECKUX BEIUYHH (KOOPIH-
HaTbl, MMITYJIbCA, MOMEHTAa HMMIIYJIbCA, KBaJ-
paTa MOMEHTa MMITYJIbCA, MPOEKIUN MOMEHTA

OTBeThl Ha KOHTPOJIb-
HBIE BOMPOCHI / BBIMOJ-
HEHUE MPAKTUYECKHX
3aJaHuN




HMITYJIbCa, KUHETUYECKOW SHEpPIuH, MOTEHIIH-
QJIBHOM SHEPIUH, MOJTHOU SHEPTHM).

VpaBuenus lpe-
JIUHTEpA

DJIEeMEHThI HEPEIATUBUCTCKON KBAHTOBOM T€O-
puu. Bonnosoe ypaBHenue Kneiina — ['opnona.
Bpemennoe u craimonapnoe ypaBuenus llpe-
nuHrepa. IIpocreiimme omHOMEpHBIE 3axadu
KBAaHTOBOM MEXAaHWKH: YacTHIIA B «IOTECHIIHU-
AJILHOM SIIIUKE).

OTBeTHl Ha KOHTPOIIb-
HBIE BOIPOCHI / BBITIOJ-
HEHHE TIPaKTHYECKUX
3alaHui

KBantoBas TEOpHUs
aToMa BOJOpoaa

OcCHOBBI KBaHTOBO-MEXaHUYECKOTO IMPEICTaB-
JeHusi 0 cTpoeHun aroMa. OJIHOAIEKTPOHHBIN
atoM. YpaBuenue lllpeaunrepa ans aroma Bo-
nopoaa. OU3MYECKUN CMBICT KBAaHTOBBIX YH-
cen. DHeprerndeckuil crnektp. IlpaBuna ot-
6opa. BomHoBble (yHKIMHM M pacmpesieneHue
IUIOTHOCTH BEPOSITHOCTH 1S-COCTOSIHUE 3IIeK-
TpPOHA B aTOME BOJI0pO/ia (HOPMaJIbHOE COCTOS-
HHE aToMa).

OTBeTHl Ha KOHTPOIIb-
HBIE BOIPOCHI / BBITIOJN-
HEHHE TIPaKTHYECKUX
3aJJaHUii / BHITIOJIHEHHE
KOHTPOJILHOHM paboThI

KsantoBanue aro-
MOB

ATOMBI IIENOYHBIX MeTauioB. CHEKTphl aTo-
MOB HIEJIOYHBIX MeTauioB. Cepur B CEKTpax
IIEJIOYHBIX METAJUIOB M UX IPOUCXOXKIICHUE.
3akoH Mo3mu. I'mmore3a VYienOeka u
lNayacmura. Cnus anextpona. [punnun [Taynn
M 3aMO0JHEHUE aTOMHBIX COCTOSHUH SJIEKTPO-
HaMH. ATOMHBIE OOOJIOYKHM M ITOJ000JIOYKH.
DnexTpoHHas KoHpurypaius. OObsicHEHUE 1e-
PUOAMYECKUX CBOWCTB M CTPOEHHUS CHUCTEMBI
anemMeHToB . MeHaeneena.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBIMOJ-
HEHUE TMPAKTUYECKUX
3aJaHuN

MaruurtHsie CBOM-
CTBa aTOMOB

MaruutHble cBoiicTBa aTOMOB. OpOHUTANBHBIM,
MEXaHUYECKUH M MarHUTHBIA MOMEHTBI JJIEK-
TpoHa. MarnetoH bopa. IlonHbII MarHUTHBIN
MOMEHT OJHOJIEKTPOHHOro aroma. ['mpomar-
HUTHOE OTHOILIEHUE I OPOUTATILHBIX MOMEH-
TOB. OHEpPruss aromMa B MAarHUTHOM IIOJIE.
Onpritel LTepHa u ['epnaxa. DneKTpOHHBIH Ma-
pamarHuTHbIH pe3onanc (3I1P) u ero mpunoxe-
Hue. Dpdext 3eemana. ATOM B dJIEKTPUUECKOM
noje. Oddexr Tapka.

OTBeTHl Ha KOHTPOJIb-
HbIE€ BOIPOCHI / BBIOJ-
HEHUE MPaKTHYECKUX
3aJJaHU/ BBINOJIHEHHE
KOHTPOJIbHOM pabOoThI

2.3.3. JlaGopaTopHble 3aHATHUS

/i

HanmenoBaHue
paszzena (Tembl)

Copepxanue pazzena (TEMbI)

Dopma Tekymiero
KOHTPOJIA

BBenenue B aTtom-
HYIO0 QU3UKY

[IpenmMer u 3amaun aTOMHOM (PU3UKHU, €€ MECTO
cpenu apyrux Qusndeckux Hayk. MuKpomwup.
Macmtabpl. DKcliepuMEHTAbHBIE JaHHBIE O
ctpoeHun aroma. CepHalibHbIE 3aKOHOMEPHO-
CTHU B ATOMHBIX Cl'IeKTan, KOM6I/IHaHI/IOHHBII\/II
npuHumn Putna, Tepmel. Knaccuueckas mo-
neiap atromMa ToMcoHa. DJEMEHTHI KilaccHhye-
CKOU TEOPHUH DJIEKTPOMArHUTHOI'O U3JTYyYECHUS.

OTBeTbl Ha KOHTPOJIb-
HbIE€ BOMPOCHI / BBINOJ-

HEHUE IPAKTUYECKHUX
3aJaHnil / OTYET U 3a-
IATa  BBIIIOJHEHHOH

nabopaTopHoil paboThI

IImanerapHas Mo-

Omnwitel Pesepdopna. Anepnas moznens

OTBeThl Ha KOHTPOJIb-
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nenb atoMa Pesep-
dopna—bopa

atoma. BerBoa dopmynsr Pesepdopaa s pac-
cesiHus o-yactull. CrneAcTBus U3 oOnbITOB Pe-
3epdopaa. DKCHepUMEHTalIbHAs —POBEpKa
dbopmynbl Pezepdopaa. [lnanerapuas monenb
atoma Peszepdopna. CToIKHOBEHHE YACTHIL.
CedeHnue paccesaHusl.

CrnekTpaibHbIe CEpUU aTOMa BOJOPO/A.
DnemeHTapHas O0pOBCKasi TEOpUs aTOMa BOJO-
pona. Ilocrynarel bopa. DkcnepumeHTaIbHOE
MOATBEPKICHUE TUCKPETHON CTPYKTYpPBI SHEP-
FETUYECKUX YPOBHEN aTOMOB, ONBITHI PpaHKa U
I'epua. bopoBckas Mozaenp aToma BOAOPOJA.
CriekTpanbHbIe CEPUH BOJOPOIOTOIOOHBIX CH-
creMm. Henocratku teopun bopa.

HBIE BOIIPOCHI / BBITIOJN-

HEHUE IPAKTUYECKHX
3aJaHiil / OTYET U 3a-
IIUTA  BBIIIOJHEHHOMI

nabopaTopHON pabOThI

VpaBuenus Ilpe-
JMHIepa U KBaHTO-
Bas TEOpHsl aToMa
BOJIOpOJIA

BpeMennoe u cranudoHapHOE ypaBHE-
Hus llpenunrepa. KBantoBanue. YpaBHeHUs
Hlpenunrepa B omeparopHoit ¢popme. Onepa-
top ['amunbprona. OmnpeneneHue sHepreTuye-
CKOT'O CIEKTpa CHUCTEMBbl Kak 3ajada Ha co0-
CTBEHHbBIE 3HaYCHUs orneparopa ['aMunbTOHa.

KBaHTOBO-MEXaHMYECKOE OITHCAHUE
aToma Bojiopoja. Ypasuenue lIpenunrepa nms
aToMa Boaopoja. PU3NYECKHil CMBICII KBAaHTO-
BbIX ynuceln. Pa3nenenne nepeMeHHbIX. YTJI10BOE
U paguaibHOE PACTPENCTICHUE AIICKTPOHHON
IJIOTHOCTU. DHepreTudyeckuid crnektp. Onepa-
TOPbBI MOMCHTA UMITYJIbCA U IPOCKIIMHU MOMCHTA
UMITyJIbCa U UX COOCTBeHHBIC 3HaueHus. [Ipa-
Bwia otbopa. HopmanbHOe cocTosiHME aTtoma.
BonHoBEIE (hyHKITNY U pacTpeiesieHne MI0THO-
CTH BEPOSITHOCTH. 1S-COCTOSIHUE DJIEKTPOHA B
aTOME BOJIOPO/JIA.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBIMOJ-

HEHUE MPAKTUYECKHX
3aJaHnil / OTYET U 3a-
IIUTa  BBIIIOJHEHHOMN

nabopaTopHO paboThI

MHOrosneKTpoH-
HBIE ATOMBI

KBantoBanue BoJopo10MOJ00HBIX aTo-
MOB. KpaTHOCTB BBIPOXAECHHS SHEPTETHUYECKUX
ypoBHel. CUMBOJIMKAa COCTOSIHUN 3JIEKTPOHA B
aToMe. PacnpeneneHue NMIOTHOCTH BEPOSITHO-
CTH. YPOBHH U CHEKTPHI LIEJIOYHBIX METAJUIOB.
[IpaBuina oTOopa u criekTpanbHble cepuu. TOH-
Kasi CTPYKTypa CHEKTPaJbHBIX JTUHUHA BOJOPO-
IOMOJO0OHBIX aTOMOB.

OpOuTanbHble MATHUTHBINA U MEXaHUYe-
ckuii MoMeHThl. CITUH U COOCTBEHHBIN MarHUT-
HBII MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAIBHOE
JIOKa3aTeIbCTBO  CYIIECTBOBAaHUS  CIIMHA,
onsITel [llTepra—I'epmaxa. [loaHBIE MOMEHT
nMiyasca. OnMcaHue COCTOSTHUM 3JIEKTPOHA B
aTOME C MIOMOIIBI0 HA0OPOB KBAHTOBBIX YHCEIL.
CriuH-opOUTaIBbHOE B3aUMOCHCTBHE.

OTBeTHl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBIMOJ-

HEHUE MPAKTUYECKHX
3aJaHnil / OTYET U 3a-
IIATa  BBIIIOJHEHHOH

nabopaTopHoil paboThI

OnTudueckue KBaH-
TOBEIE T€HEPATOPLI

BriHyX1€HHOE (MHIYIIUPOBAaHHOE) M3TyUEHHE.
OnTHyeckre KBaHTOBbIE TEHEPATOPHI (JIa3ephl).
Baxuerinme tumnsl ga3epoB. OCHOBHBIE KOMIIO-

OTBeTHl Ha KOHTPOJIb-
HbIE€ BOIPOCHI / BBITIOJ-
HEHHE TPAKTHYECKUX
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HEHTHI J1azepa. CBOMCTBa J1a3epHOTO M3JTyde-|3aJlaHuil / OTYET W 3a-
HUSL. IIUTa  BBIOJHEHHOU
nabopaTopHON PabOThI

2.3.4. Ilepeyennb 1a00paTOPHBIX padoT

Ne
Ne Koi-Bo
g | Pasnena HanmeHoBaHMe 1a00paTOPHBIX padbOT 4ACOB
JCITUTIAHBI
1 1,2 OrnpeziesieHre OTHOIIEHUS 3apsijia JIEKTPOHA K €ro Macce Meto- |4
JIOM MarHeTpoHa
2 1,2 Aromusie monenu k. Tomcona u D. Pesepdopra 4
3 2 OneiT ®panka u ['epua 4
4 2,3 W3yueHne cepuanbHBIX 3aKOHOMEPHOCTEH B CIIEKTpEe aToMa BO- |6
J0poJia
5 2,3 CrekTp aToma Bojopoaa. Atom bopa 4
6 4 M3yueHne cuekTpa atoma HaTpus 6
7 5 V3ydyeHne HeOH-TeIneBOro Ja3epa 4
Hmoeo: 32

2.3.5. MeToauueckue yKka3aHus K JJa0opaTopHbIM padoTam

[IpoBenenue Bcex 3aHATUN TaOOPATOPHOTrO MPAKTHKYyMa MPEIyCMOTPEHO B CHEIHMAIU3HPO-
BaHHOU yueOHOU «JlabopaTopuu aTOMHOU U siepHON (HU3UKNUY», CHA0KEHHON BCEM HEOOXOIUMBIM
000pyIOBaHUEM, KOMITBIOTEPAMHU U SKCIIEPUMEHTAIBHBIMU YCTAaHOBKaMH /sl 3((EKTUBHOIO BbI-
MTOJIHEHHS COOTBETCTBYIOIINX JJA0OPATOPHBIX PadoT.

ITo nabopaTopHOMY NMPaKTUKYMY B pPaMKax JUCLMIIIMHBI «ATOMHast (pr3MKa» B KAUECTBE OC-
HOBHOTO HCTOYHHKA MCIIOJIb3YETCS TIOJATOTOBICHHOE TPENOIaBaTeIsIMUA KadeIphl ONTOAIEKTPOHUKH
KyOI'Y yuebHo-MeTOMuecKoe mocooue:

AtomHas ¢usuka: yueoOHo-metonuueckoe nocodue / [A.Il. bapkos, B.C. Jlopom, B.E. JIbi-
CeHKO U Jip.]; M-Bo oOpa3oBanus u Hayku Poc. ®@enepanun, Kydanckuit roc. yu-t. — KpacHozgap:
[Kybanckuii rocygapcTBeHHbIN yHUBepcuTeT], 2016.

ITo utoram BBINOJIHEHUS KaXJOH Ja00paTOPHOI pabOTHI CTYJAEHT COCTaBJISET MOAPOOHBII
NUCHMEHHBIN OTYET, ONMPAsCh Ha KOTOPBIN JOJDKEH B Oecele ¢ mpernoaaBareieM IpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOI0 U SKCIEPUMEHTAJIBHOI0 MaTepHaia, oTHocserocs k padore. IIpo-
BEpKa 3HaHUH CTyJIeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIPOCAX, MPUBEACHHBIX B OIMCAHUH PAOOTHI U
JIOTIOJTHUTEIBHBIX BOIPOCAX, KACAIOIIMXCS COOTBETCTBYIOIIMX PAa3J/IElIOB OCHOBHOM JIMCLUIUINHBI
«ATomHas UMKy,

B pesynbTare BHINOIHEHUS 1a00PaTOPHBIX PadOT M UX 3aIUTHl Y CTYIEHTOB (POPMUPYIOTCS
u ouenuBatorcsa Tpedyembie ®I'OC BO u OOII no nanpasnenuto 11.03.04 DnekrpoHrka 1 HaHO-
anekTpoHukKa (rmpoduis: Hanorexnonoruu B anekrponuke) komnerenuu: OITK-1.

JlabopaTopnasi paGora Ne 1.

OnpenesieHne OTHOIIEHUS 3apsi/ia JIEKTPOHA K €ro Macce MeTOJI0M MarHeTpoHa.

[{enb paGOTHI:

— W3YYUTh JBHKCHHE JJICKTPOHA MPH CYIEPIIO3UIIUN TTOCTOSHHBIX JIEKTPHUIESCKOTO U Mar-
HUTHOTO IOJIEH;

— U3MEPUTH 3aBUCHUMOCTh aHOJHOTO TOKA OT MHIYKIIMM MArHUTHOTO TOJISI TIPH Pa3InYHBIX
AHOJTHBIX HANPSDKEHUSX U PACCUUTATH YACTBHBIN 3apsi/] SEKTPOHA;

— OIICHUTH TOTPEITHOCTH U3MEPECHUM.

CopaepkaHHe OTYCTA
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[TompoOHbIi MMCEMEHHBIN OTYET, COEpKAIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIeIOBaHMUSA,
HE00XO0/IMMBbIE€ TEOPETUUECKNE CBEIEHUS, UJUIIOCTPATUBHBINA MaTepHall, MOJy4YeHHbIE SKCIIEPUMEH-
TaJIbHBIEC JaHHBIE, OCHOBHBIE PACYETHBIC COOTHOIIECHUS M PACCUMTAHHBIE TApaMETPbl, HEOOXOAUMBIE
rpadu4ecKkre 3aBUCUMOCTH U TaOJIMIIbI JaHHBIX. AHAINU3 U OOBSICHEHUE MOJYyYE€HHBIX PE3YyJIbTaTOB.
[TucbMeHHbIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs, IPUBEJCHHbIE B ONIMCAHUH PaOOTHI.

KOHTpOIbHbBIE BOIPOCHL:

1. Kak ycTpoeH MarHeTpoH co CIUIOIIHBIM aHOJ0M?

2. BeiBequTe pacnpeesieHue NOTEHIMANa B IPOCTPAHCTBE MEXY KaTOJOM U aHOJIOM.

3. Ha uem ocHOBaH NPUHLMUI ONpeaesieHus /M METOI0OM MarHeTpoHa?

4. Kak 3anuceiBaetcst hopmyia, onpeaestomnias cuiny Jlopenma?

5. BeiBeaute opMyITy [T MArHUTHOTO TIOJISL HA OCH COJICHOU/IA.

6. Hauepture cxemy yCTaHOBKHM JUIsl ONpeeiieHUs €/M 2JIEKTPOHA C KCIIOJIb30BaHHEM MarHe-
TPOHA.

7. BeiBeaute (opMyIty [UIs OnpeaesieH st €/M 3JIeKTpOHa IPUMEHUTENBHO K BAILIEMY OIIBITY.

JlabopaTopHas padora Ne 2.

OmnbiT @panka u I'epua.

[{enb paGOTHI:

— U3y4YUTh Ipolecc BO30YKIECHUS aTOMOB HHEPTHOTO ra3a 3JIEKTPOHAMU;

— U3MEpUTH MEePBbIe MOTEHIIUAIBI BO30YKICHHS (pe30HAHCHBIE MOTEHIIMAbl) HHEPTHBIX Ta-
30B U ONPEAEIUTh UCCIEAYEMbIE HHEPTHBIE Ia3bl;

— OLICHUTh MOTPEIIHOCTH U3MEPEHUM.

CopepxaHue oTuera

[TonpoOHBI NTUCHMEHHBIN OTYET, COEPKAIINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUSA,
HE0OXOUMbIE TEOPETUUECKHE CBEJICHUS, WILTIOCTPATUBHBIN MaTepua, MOIydeHHbIE IKCIEPUMEH-
TaJIbHbIE JaHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U PACCUMTAHHBIE TapaMeTpPbl, HEOOXOAUMBIE
rpaguyecKkre 3aBUCUMOCTH M TAOJIMIIBI TaHHBIX. AHAIN3 U O0BSICHEHUE TIOJYUYCHHBIX PE3YJIbTaTOB.
[TucbMeHHBIE OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS, IPUBE/ICHHBIE B OIIMCAaHUU pabOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Yro noareepxkaaercsa onsitoMm dpanka u ['epua?

2. KaxoBbl yc0BHS YIIPYroro v HEYIpyroro cOyJapeHus 1EeKTpoHa ¢ aTOMOM?

3. BeiBecTH (opMynbl OTHOCUTENBHOM YOBUIM 3HEPTUU 3JIEKTPOHA NPU YIIPYTrOM M HEeylpy-
TOM COYJapEHUU €0 C aTOMOM.

4. CpopmynupoBath nocrynatsl bopa.

5. Yrto Ha3bIBAaETCs XapaKTEPUCTUKON 3aJI€PKKH JIaMIIbI?

6. O0bscHUTE (POpMy aHOHOM XapaKTEPUCTHKHU, U300paKEHHON Ha pUc. 9 yueOHO-MeToau-
YECKOTro 1MocoOus.

7. YcnoBue Aee << E; — E1 < E1.4Bns€TCA yCIOBHEM HEYNPYroro CTOJIKHOBEHHS 3JIEKTPOHA C
aTOMOM cpa3y IO JIOCTHKEHUH SHEPTruM BO30YKJIeHHs pe30HaHCHOro ypoBHs. [lo BceMy nm oObemy
JIaMIIbI IPOUCXOJIAT TaKKe HEYIPYyrHe CTOIKHOBEeHHs U, eciii HeT, TO B KaKUX UMEHHO 00J1acTSX JIaMITbI
U nouemy?

JlaGoparopHnasi padora Ne 3.

H3yyenue HeOH-TeJIMEBOrO Jia3epa.

[{enb pabOTHI:

— U3YYUTh IPUHIMI PabOThl U MEXaHU3M IeHepalli HEOH-TEINEBOT0 J1a3epa;

— U3MEPUTH OCHOBHBIE XapaKTEPUCTUKH JIA3EPHOTO U3IIY4YCHHS;

— OLIEHUTH NOTPELIHOCTU U3MEPEHUH.

Cozepxanue oTyera

[TonpoOHbIi MMCEMEHHBIN OTYET, COoJlEepKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEIOBaHUS,
HEO0XO/MMBIE TEOPETUUECKNE CBEIEHUS, MIUIIOCTPATUBHBIN MaTepHall, MOJy4YeHHbIE SKCIIEPUMEH-
TaJIbHBIEC JaHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIECHUS U PACCUMTAHHBIE TApaMETPbl, HEOOXOAUMBIE
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rpaduyueckre 3aBUCUMOCTH U TaONHIIBI JaHHBIX. AHATU3 U OOBSICHEHHE TIOTYYCHHBIX PE3yIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCHI U 33/1aHUS, TPUBEICHHBIC B OITMCAHUU PAOOTHI.

KoHTpOJIbHBIE BOIPOCHL:

1. YeM mpUHIMNHATIBHO OTIUYAETCS U3TyYEHHE Jlazepa OT U3JIy4eHHsI ra30BOro paspsiaa?

2. KakoB mexaHu3M oOpa3oBanus HHBepcuH HaceneHHocTH B Ne-He cmecn?

3. O0OBsicHUTE TEPMUH «OTpHULATENIbHAsL a0COJIIOTHAS TeMIIepaTypa», MIPUMEHsIeMbli HHOT A
P ONTCAHUH WHBEPCHH.

4. KakoB CIEKTpP U3JIYyYEHHUs ra30BOro jlazepa?

5. Urto Takoe COOCTBEHHBIN TUT KOJIeOaHUH pe3oHaTopa?

6. Kakosa posib ypoBHst 1S Heona?

7. YTo Takoe AMAIEKTPUUECKOE 3EPKaJI0, €ro JOCTOMHCTBA?

8. Kak 3aBucut ycuieHue B akTHBHOM Cpejie OT JaBlieHHs Ta30BOil cMecH B TPYOKe U ee Jua-
Mmertpa?

9. [lokaxwure, sBasieTcs U uccneayemsplii Ne-He nasep o1HO4YaCTOTHBIM?

JlabopaTopHas padora Ne 4.

H3y4yeHue cepuaibHBIX 3aKOHOMEPHOCTEH B CIIEKTPe aTOMa BOA0POJA.

[{enb paGOTHI:

— U3y4YUTh CepUalIbHbIE 3aKOHOMEPHOCTH B BUJUMON 00JIaCTH CIIEKTpa aToMa BOJOPO/Ia;

— W3MEPUTH JJIMHBI BOJH OCHOBHBIX JIMHUH CIIEKTpa BOJOpoJa B cepuu bansmepa u paccuu-
TaTh BEJMUMHY OCTOsIHHOW Punbepra;

— OLICHUTh MOTPEIIHOCTH U3MEPEHUM.

CopepxaHue oTuera

[TonpoOHBI NTUCHMEHHBIN OTYET, COEPKAIINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUSA,
HEO0OXOIUMbIE TEOPETUUECKHE CBEJICHUS, WILTIOCTPATUBHBIN MaTepual, MOJy4eHHbIE IKCIEPUMEH-
TaJbHbBIE JAHHbIE, OCHOBHBIE pAaCUETHBIE COOTHOIICHHUS U PACCYMTAHHBIEC TapaMeTPhl, HEOOXOTUMbIE
rpaguyecKkre 3aBUCUMOCTH M TAOJIMIIBI TaHHBIX. AHAIN3 U O0BSICHEHUE TIOJYUYCHHBIX PE3YJIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, TPUBEICHHBIE B OMUCAHUH PA0OTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. KakumM1 KBaHTOBBIMHU YHCIIAMHU XapaKTEPU3YETCsl OTAENbHBIN 3JIEKTpOoH B atome? Kakue
3HaueHusl oHu npuHuMaroT? Kakos ux ¢pusnyeckuit cmpicia?

2. Kakoli BUJ1 aHaTUTUYECKUX COOTHOIIECHUN JIJIsl CEpUMHON CTPYKTYpBI aTOMOB BoJ0poAa?

3. BeiBeaurte popmybl A1 BBIUKMCIEHUSI TIOCTOSHHOM Punbepra.

4. Kakue Bubl cepuii HaOIIOJAIOTCS B CIIEKTPE OJTHOAIEKTPOHHBIX aTOMOB?

5. B xakoMm amana3zoHe JJIMH BOJIH JiexKaT KoHKpeTHbIe cepuu (Jlaiimana, banpmepa, [Namena,
bpoaxkera, [1pynaa) u kakoBbI HX cepraIbHble 3aKOHOMEPHOCTH?

5. UTo Takoe creKTpagbHble TEPMbI, KAKOB X (PU3MUECKUN CMBICT?

6. Kakue criekTpanbHble CEpUM TOCTYIHBI JJIs1 U3yUEHHsI Ha JAaHHOM 3KCIIEPUMEHTAILHOM yCTa-
HOBKE?

7. Uto Takoe SHEprusi HOHU3AIMK aTOMa U KaK OIIEHUTh €€ BEJIMYHHY JJIS BOJAOPOI0NOA00-
HBIX aTOMOB?

8. Kak BnusieT yueT KOHeUHOW BETUYMHBI MAcCHI si/ipa Ha 3HaUeHUe MOCTOsTHHON Punbepra?

9. Moxet 1 Moziesib bopa 00BSICHUTH JIMHEHYATHIN MOJIEKYJISIPHBINA CIIEKTP BOJOpOa?

JlaGoparopHasi padora Ne 5.

Cunextp atoma Boaopoaa. Atom bopa.

[{enb paGOTHI:

— MOJIETIMPOBAHUE 3KCIIEPUMEHTAILHOW 00pa0OTKHU CIIEKTpa MOTJIOLUICHUS aTOMa BOAOPOA;
— OnpefiesICeHHEe YPOBHEH SHEPIuy;

— noctpoenue Gpopmynsl baasmepa;

— BU3yalM3alys NOJYKIACCHYECKUX MOJENeH aToMa BOJOpoa.

[TpuGops! ¥ MPUHAICHKHOCTH:
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— KOMIIBIOTED € IporpamMmon «Pu3nka MUKPOMUPAY.
Copepxanue oTuera
[TonpoOHBIN NUCHMEHHBIN OTYET, COAEPIKALLUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBAHMSI,
HE00XO0/IMMBbIE TEOPETUUECKUE CBEIEHUS, MJUIIOCTPATUBHBIN MaTepHall, M0Jy4YeHHbIE 3KCIIEPUMEH-
TaJIbHBIEC JaHHBIE, OCHOBHBIE PACYETHBIE COOTHOIIECHUS M PACCUMTAHHBIC TAPaMETPbl, HEOOXOAUMBIE
rpaduyecKkre 3aBUCUMOCTH U TaOJIMLIbl JAHHBIX. AHAIU3 U OOBSICHEHUE MOITY4YEHHBIX PE3YJIbTaTOB.
[TucbMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI U 3a/1aHUS, IPUBEJICHHbIE B ONIMCAHUH PAOOTHI.
KOHTpOIbHbBIE BOIPOCHL:
. Kak mpencrasnsiercs ctpoenue aroma no moaenu Pesepdopna?
. B uem 3akmrouaercs coaepkanue nocrynatoB bopa?
. Korga arom usnyuaere cser?
. Kak onpenensercs yacTora cBeTa, HCIyCKaeMOr0 aTOMOM?
. Kakoli mporuecc Ha3bIBaeTcss HOHU3alMen atoma?
. Kakas cepus nnHuii noayunna HazBanue cepuu Jlaiimana?
. UeMy paBHa 3Heprusi KBaHTa cBera?

NN R W=

JlabopaTopHas padora Ne 6.

Atomubie moaeau /[x. Tomcona u J. Pezeppopaa.

[lenb pabOTHI:

— MOJICIUPOBAHUE HKCIEPUMEHTOB 10 30HIMPOBAHMIO allb()a-4acTUIIAMU THIOTETHYECKUX
MUILIEHEH C LENbI0 ONPEIEICHUS MOEIIN aTOMa, aIeKBaTHON PEAIbHOM.

[TpuGops! ¥ NPUHAIIEKHOCTH:

— KOMIIBIOTED € IporpamMmMon «Ou3uka MUKPOMUPA».

Copepxanue oTuera

[TonpoOHBIM NMCHMEHHBIN OTUET, COEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIIEA0BAHNUS,
HE00XO0/IMMbIE TEOPETUUECKHE CBEIEHUS, MJUIIOCTPATUBHBINA MaTepHal, MOJydYeHHbIE SKCIIEPUMEH-
TaJbHbIE TAHHBIE, OCHOBHbIE PACUE€THbIE COOTHOIIIEHUS U PACCUMTAHHBIE TapaMeETPbl, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHANINU3 U 00BSICHEHUE MOTYYEHHBIX PE3yJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33/1aHUS, IPUBEICHHBIE B OITMCAHUU PAOOTHI.

KOHTpOIbHbBIE BONPOCHI:

1. Uem oTnuyaroTcs MOJENIN aTOMOB, TipesioxkeHnbie JIx. Tomconom u O. Pesepdopriom?

2. ITouemy mozens aroma Jlx. TomcoHa He moTyunia JIbHENILIETO pa3BUTH?

3. Bo3aMoXkHO 11 BOCTIpoM3BeCTH ONBIT D. Pesepdopaa, ucnonp3ys B KaueCTBE MUIIEHU HE
301070, a (OJBrY U3 IPYroro MaTepuaa (Hampumep, CBUHIA), @ BMECTO 0-4aCTHIL — IIY4OK 3JIEKTPO-
HOB WJIU TIPOTOHOB?

4. Yro Takoe MpULEIbHBIA TapaMeTp?

5. B kakux ciyyasix yroi paccesHua © makcumanieH? OT 4ero 3To 3aBUCHT?

6. Kak cBs13aH npuLIeIbHBIN TapaMeTp ¢ YIJIOM paccesHus?

JlabopaTopnasi paGora Ne 7.

N3yuenue cnekTpa aToma HaTpus.

[{enb paboOTHI:

— M3YYUTh CIEKTP U3TyUCHHS HATPUS U U3MEPUTD JTHHBI BOJH jiuHuid 1d u 2d sxenTtoro ayo-
JIeTa HaTpHs;

— U3YYUTh TOHKYIO CTPYKTYpPY HEPT€TUYECKUX YPOBHEH aToMa HaTpus;

— BBIYUCIIUTD IKCIIEPUMEHTAIBLHO TOCTOSIHHYIO TOHKON CTPYKTYPBI 0.

Conepxanue oTuera

[TonpoOHbIi TMCEMEHHBIN OTYET, COEpKAIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEOBAaHUS,
HEO0XO/MMBbIE TEOPETUUECKUE CBEIEHUS, MIUIIOCTPATUBHBIN MaTepHall, MOJy4YeHHbIE SKCIIEPUMEH-
TaJIbHBIEC JaHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIECHUS M PACCUMTAHHBIE TAPAMETPbl, HEOOXOAUMBIE
rpadu4ecKre 3aBUCUMOCTH U TaOJIMIIbI JaHHBIX. AHANIU3 U OOBSICHEHUE MOIYYEHHBIX PE3yJIbTaTOB.
[TucbMeHHBIE OTBETHI HAa KOHTPOJIbHBIC BOIIPOCHI U 3a/1aHUs, IPUBEJICHHbIE B ONIMCAHUH PaOOTHI.
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KoHTpoJibHBIE BOIPOCHL:

1. Kakue BUbI CBSI3M CYIIECTBYIOT B CJIOKHBIX aToMax? B uem ux paznuuue?

2. Kakum 00pa3om u Juis 4ero BBOJUTCS MOHATHE TepMa aToMa? Uto oHO o3HayaeT?

3. YV HEeKoToporo aroma 3HaueHUE Pe3yJIbTHPYIOLIEr0 KBAHTOBOTO YMCIAa S CIIMHOBOIO MOMEHTa
paBro 2. IIpu 5TOM 3HaYeHHE KBAaHTOBOTO YMCia L pe3ynbTUpyromero opoUTaIbHOr0O MOMEHTA PaBHO 3.
Harmicats Bce BO3MOXKHBIE TEPMBI.

4. 'Y HEKOTOpOro aroMa 3HaueHUE PE3YJbTHPYIOIIETO KBAHTOBOTO YMCIIA S CIIMHOBOIO MOMEHTA
paBHO 2. IIpu 3TOM 3HauYeHHe KBAaHTOBOIO yMclia L pe3ynbTUpyYIOIEero opoUTaAIbHOIO MOMEHTa paBHO 1.
Harmicars Bce BO3MOYKHBIE TEPMBIL.

5. KakoB ¢usnueckuii cMbICT «mpaBui 0TO0pa»? Bo3MOXKEH M B NMPHUHIMIE TEPEXO C
AL =27

6. Ilo manubM puc. 29 u 40 BeaucauTe SHEpru0 TepMoB 3D3/2 5. PaBHBI I B TOUHOCTH
3HAYCHUS IHEPTUU ITUX TEPMOB?

7. Ha xakue cepuu MpUHATO JIEIUTh CIEKTPHI CIOKHBIX aTOMOB? K Kkakoil cepuu mpuHaie-
JKUT MCcIeayemMas B JaHHOM paboTe JinHusA?

8. UTto Takoe CIMH-OpOUTAIbLHOE B3aUMOICHCTBUE?

9. 3anumuTe ICKTPOHHYIO KOH(DHUTYpaAIUIO aTOMa HATPUS B OCHOBHOM COCTOSIHHH U TEPM
OCHOBHOT'O COCTOSIHHSI aTOMa.

10. Iepeuncnure criocoObl BO30YkaeHUs aTOMOB. Kakoii crmoco0 Bo30yKICHHS CBEYCHHUS HC-
MOJIb3YEeTCs B JIaHHOM paboTe?

2.3.6. IlpuMepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

CornacHo yuyeOHOMY IUTaHY KypCOBBI€ paObOThI (IPOEKTHI) MO TaHHOM JUCIHUILIMHE HE TIPey-
CMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOIMYECKOro ofecrevyeHHusl JJIA CaMOCTOATEIbHO PadoThI
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOIYJIIO)

Ne Bux CPC [TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCIIUTLTAHBI

/o T10 BBITIOJIHEHUIO CAMOCTOSITENIbHON pabOThI

1 |IIpopabotka  y4yeOHoro/Meroauueckue yka3zaHUsS 110 OpPTaHU3AlMU CaMOCTOSITENIbHOM pa-
(TeopeTnyecKoro) OOTBI CTYJICHTOB.

Marepuania);

BBITIOTHEHUE WHIUBUIY-
ATLHBIX 3aJIaHUN;
pedepar;

MOJTOTOBKA K TEKYILEH

Y IPOMEXKYTOUHOM

aTTecTanyun
2 [ToaroroBka k npaktu-ue- Meroguyeckue ykasaHus 10 OpPraHU3alMu CaMOCTOSITENIbHOW pa-
CKHUM 3aHSITHIM OOTHI CTYJICHTOB.

3 IToaroroBka K BbIMOJ-HE-|MeTOMUYECKHE YKA3aHUS 110 OPTaHM3alMH CAMOCTOSATEIHLHON pa-
HHUIO JIAOOpATOPHBIX pa-|00THI CTYIAEHTOB.
oot

[Tepeuenp yueOHO-METOAUUECKOTO OOECTICUEHUSI
HanmenoBanne pa3zena (Tembl) JUCIUIUIMHEI IO BBITTOJTHEHHIO
CaMOCTOSITENIbHON PabOTHI

1 Bgenenne B aToMHy0 QU3HKY
2 [TnanerapHas Moiens aToma
3 BopoBckast Mozens aTtoma Bogopoa

1. CaBenwveB U.B. Kypc dusuku [DnexkTpoHHBIH
pecypc]: yuebnoe nocodbwme: B 3 1. T. 3: KBantoBas omn-
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KopnyckyinsipHO-BOJIHOBOM
JU3M

Aya-

OCHOBBI KBAHTOBOI TEOPUH

Ypasuenue llpenunrepa

KBanToBas TCOPHA aTOMa BOAOPO/1a

KBanroBanue atoMoB

MaruuTHEIE CBOWICTBA aTOMOB

PenTtrenosckoe H3JTy4CHUC

OnTuyeckne KBAaHTOBBIE TI€HEpa-
TOPBI

Tuka. AtomHas ¢usuka. Gusuka TBepAoro tena. Ou-
3MKa aTOMHOTO si/ipa U 3JeMeHTapHbIX dacTtul / Case-
aeeB U. B. — CII6.: Jlans, 2018. — 308 c. — Pexxum 1o-
cTyma:

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

2. Atomuas ¢pusnka: yaeOHO-METOAUYECKOE T10-
coowue / [A.Il. bapkos, B.C. Hopom, B.E. JIsicenko u
1p.]; M-Bo ob6pazoBanus u Hayku Poc. denepanuu, Ky-
Oanckuii roc. yH-T. — KpacHogap: [Kybanckuii rocygap-
CTBEHHBIN yHUBepcuteT], 2016.

3. DnekTpoHHbIN Kypc «Du3nka aroMay (BKITIO-
yaeT B ce0s: 1) AIeKTpOHHBIA KypC JEKIHi; 2) KOH-
TPOJIBHBIE BOIIPOCHI MO paslienaM y4eOHoro kypca; 3)
IIPaKTUYECKHE 3aJlaHus 10 pasjenaM yueOHOro Kypca;
4) TecTbl MO pa3feliaM y4yeOHOro Kypca); PekuM JA0-
cTyma:

http://moodle.kubsu.ru/

4. Nponos N.E. KBantoBas ¢uszuka. OCHOBHbIE
3aKOHBI: Y4eOHOE MocoOue [DIEeKTPOHHBIN pecypc]:
yue0. mocobue — DnekTpoH. AaH. — Mocksa: U3narennb-
ctBO «Jlabopatopust 3Hanuii», 2017. — 261 c. — Pexxum
JOCTyMa:

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

5. UponoB W.E. 3agaum mo oOmei dusnke
[DnexTpoHHBIH pecypc]: yueOHOe mocoOue Jj1si By30B /
Uponos, U.E. — 11-e uzn. — M.: JIaGoparopusi 3HaHUH,
2017. — 434 c. — Pexxum jgocryma:

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

6. CasennseB U.B. Kypc obmelt pusuku [Dnek-
TPOHHBIN pecypc]: yueOHoe mocodue: B 5 T. T. 5: KBan-
ToBast onTuka. AToMHas ¢usuka. duszuka TBEpAOrO
Tena. Ou3nka aTOMHOTO SApa U DIIEMEHTAPHBIX YacTHIL /
N.B. Casennes. — CI10.: Jlann, 2011. — 384 c. — Pexxum
JI0CTyma:

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

7. bynkep [I. AtromHas ¢uzuka [DneKTpOHHBIN
pecypc]: yue6. mocobue / 1. bynkep, 1. Kumbemn, /1. Jle-
Mwiis. — OnekTpoH. aaH. — Mocksa: @usmariur, 2010.
—396 c. — PexumM gocryna:

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

8. CuByxun JI.B. O6mmit kypc ¢usuku. T. S:
AToMmHas u safepHasd pusuka. — M.: dusmariut, 2006.

9. Tpodpumona T.U. Kypc busuxu: yaedHO€E 110-
cobue Uil MHXKEHEPHO-TEXHUUYECKUX CIEeUaTbHOCTEN
By30B. — M.: Akagemus, 2010 (18-e uzn., crep.). — M.:
Axanemust, 2014 (20-e uzn., crep.).

10. TpodpumoBa T.U. OcHoBBI (u3MKU. ATOM,
aTOMHOE SIIpO U 3JIEMEHTapHBIC YacTHUIIBI: yueOHOe T10-
cobue. — M.: KHOPYC, 2011.

11. HInonsckuit 2.B. Atomuast ¢puzuka. Tom 1.
Beenenue B aromuyro Gpusuky [DneKTpoHHBIN pecypc]:
yue0. — OnexrpoH. naH. — Cankr-IlerepOypr: Jlans,
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https://e.lanbook.com/book/98247#authors
http://moodle.kubsu.ru/
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/94101
https://e.lanbook.com/reader/book/708/#authors
https://e.lanbook.com/book/48253

2010. — 560 c. — Pexum nocrymna:

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

12. llInonsckuit 3.B. Atomuas ¢puzuka. Tom 2.
OcCHOBBI KBaHTOBOM MEXaHUKU U CTPOCHHE JIEKTPOHHOM
000104k aToMa [ DIIeKTpOHHBIN pecypc]: yued. — Diek-
TpoH. aaH. — Cankr-IlerepOypr: Jlans, 2010. — 448 c. —
Pexxum nmoctyma:

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

Y4eOHO-MeTOIUYECKUE MaTepPHAaIIbl Il CAMOCTOATENbHON paboThl 00y4YaloIIUXCs U3 Yncia
WHBAJIHJIOB U JIUI] C OTPAaHHYECHHBIMH BO3MOKHOCTSIMHU 370poBbs (OB3) nmpenpocTrasisiroTcs B popmax,
aJIaTUPOBAHHBIX K OTPAaHUYECHUSIM UX 370POBbsI U BOCHPUATHS HH(DOPMALIUU:

Jlyist i1l ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

Jist i1l ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHbBIN TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHUHIE€HTa 00y4aro-
1111705

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B niporiecce npenogaBanus AMCIUTUIMHBI UCTIONIB3YIOTCS CIIEYIONNE METOIBI:

— JIEKIUH;

— MPOBEJICHNE TPAKTUICCKUX 3aHATHH;

— JIOMaIIHKE 3aaHus;

— Ompoc;

— UHJUBHlyaJIbHbIE TPAKTHUECKUE 3a/1aHUS;

— KOHTPOJIbHBIE PabOThI;

— TeCTUPOBAHHUE;

— myOanyHas 3amuTa 1a00paTOpHBIX PadoT;

— KOHCYJIbTAIIUU MPEINOIaBaTENeH;

— CaMOCTOsATENIbHAs paboTa CTYIEHTOB (M3y4YeHHE TEOPETUUECKOTO MaTepHraa, HOJroTOBKa K
7a00paTOPHBIM 3aHATHSIM, BBITIOJTHEHUE JOMAITHUX paOdOT U WHAWBHIYaIbHBIX THIIOBBIX PAacUeTOB,
MOJTrOTOBKA K ONPOCY, TECTUPOBAHHIO U IK3AMEHY).

J171st TpOBECHNS BCEX JICKIIMOHHBIX U MPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHH UCTIONB3YIOTCS
MYJIbTUMEIUMHBIE CPEICTBA BOCIIPOU3BEICHHUSI aKTUBHOTO COJIEPKUMOI0, TO3BOJISIOIIErO CIIyIla-
TEJI0 BOCTIPUHAMATH OCOOSHHOCTH U3y4aeMOro MaTepraa, 3a4acTylo UTPArOIINe PEIMIAIONIYI0 POJib
B MIOHMMAHUU U BOCHPUATHH, a TaKKe (GOPMHUPOBAHUU MPO(ECCHOHATBHBIX KoMIeTeHInH. MHTep-
AKTUBHBIC ayJUTOPHBIC 3aHATHS C UCTIOIH30BAHUEM MYIIbTUMEINIHHBIX CHCTEM TIO3BOJISIFOT aKTHBHO
¥ >(QPEeKTUBHO BOBIEKATh YYaIMXCS B y4eOHBIH MpoIlecC U OCYLIECTBIATh 0OpaTHYIO CBs3b. llo-
MHUMO 3TOTO, CTAHOBUTCS BO3MOKHBIM () (hDeKTUBHOE 00CYKICHUE CIIOKHBIX U JUCKYCCHOHHBIX BO-
IIPOCOB U MPOOIIEM.

IIpoBenenue Bcex 3aHATUN J1aOOPATOPHOrO MPAKTUKYMa MPETyCMOTPEHO B CIIELUAIN3HUPO-
BaHHOH yueOHOH «Jlaboparopuu aTOMHOW U AaepHON (U3UKN», CHAOKEHHON BCeM HEOOXOIUMBIM
000pyI0BaHUEM, KOMIIBIOTEPAMHU U SKCIIEPUMEHTAIbHBIMU YCTAaHOBKaMHM 7S 3((EKTUBHOIO BbI-
MOJTHEHUS] COOTBETCTBYIONIUX TaOOPATOPHBIX PaboT.
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ITo utoram BBIMOJHEHHS KaKJIOU J1a00paTOPHOM pabOTHI CTYACHT COCTAaBIISET MOAPOOHBIN
MUCHbMEHHBINA OTUET, ONUPAsICh HA KOTOPBIH 10JKEH B Oecelie ¢ MperoaaBaTeneM NpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO U IKCIEPUMEHTAJIBHOIO MaTepHaia, oTHocsmerocs k padore. IIpo-
BEpKa 3HAHUH CTY/IEHTa OCHOBAaHA Ha KOHTPOJIbHBIX BOIIPOCAX, IPUBEICHHBIX B OMUCAHUU PaOdOTHI U
JIOTIOJIHUTEIIBHBIX BOMPOCAX, KACAIOLUIUXCS COOTBETCTBYIOIMX PAa3AesioB OCHOBHOM AMCLMIIIMHBI
«AtomHas pusukay. [Tocne BoImoNHEHUS 1a00PaTOPHON pabOThI CTYJAEHT MIPEIOCTABIISET OTKOPPEK-
TUPOBAHHBIN B XOJ€ 3aILUTHI TIMCbMEHHBIA OTYET O HEM.

JHomnonnurenbHas Gopma KOHTpouis 3G(GEKTUBHOCTH YCBOCHUS MaTepuaia u npuoOpeTeHus
NPAaKTUYECKUX HAaBBIKOB 3aKJIIOYAETCS B OTKPHITON MHTEPAKTHBHOM 3aIIuTe pabOThl HA YCTHOM BbI-
CTYIUJICHHUH TIepe]l ayTUTOPUEIl COKYpCHUKOB. B 3TOM cityuae 3amura npoXoJuT B peKUMe KPaTKOTO
JIOKJIa/1a Ha KOH(EPEHIIUH.

[To u3ydaeMoil AMCUMILIMHE CTYACHTaM MPEAOCTaBISETCS BO3MOKHOCTh OTKPBITO IOJIb30-
BaThCS (B TOM YHCIIE KOMUPOBATh Ha TMYHBIC HOCUTEIH HHPOPMALIMHI ) OArOTOBICHHBIMU BEIYILIUM
JaHHYIO0 JUCUUIUIMHY MpernojaBaTelieM MaTepuaiaMi B BHUJIE 3JIEKTPOHHOI0 KOMILJIEKCAa COMpo-
BOKJIeHMS, BKJIIOYAIOIIEro B ceOsl:

— JIEKTPOHHBIE KOHCIIEKTHI JIEKIIUH;

— 3JICKTPOHHBIE TUTaHBI MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHITUH;

— JJIEKTPOHHBIEC BapUAHThl Y4eOHO-METOAMUECKOTHX MMOCOOUH sl BBIMOJIHEHUS J1abopaTop-
HBIX 3aJIaHUH;

— CIHCKHU KOHTPOJBHBIX BOIMPOCOB K KAXK0M TeMe U3y4aeMoro Kypca;

— pa3HOOOPa3HYIO JTOMOJIHUTENBHYIO JIUTEPATYPY, OTHOCAIILYIOCS K U3y4aeMOW TUCUUIUINHE
B 9JICKTPOHHOM BUJI€ (B Pa3IMYHBIX TEKCTOBBIX (hopmartax u rpaduueckux popmarax, a Takxe B hop-
marax *.pdf, *.djvu.

CormnpoBoKIeHHE CaMOCTOSATENLHON pabOThl CTYIEHTOB TAaK)KE OPraHU30BaHO B CIEAYIOIIUX
dbopmax:

— YCBOEHHE, JIONOJIHEHUE U BHUKaHUE B pa3Oupaemble pa3iesbl JUCHUILIMHBI IPH TOMOIIN
3HaHMUH NOJTyYaeMBIX IO CPEJCTBAM U3yUEHHS] pEKOMEHAYEMON JTUTEPaTyphl U OCYLIECTBISIEMOE Y-
TEM HalucaHus pedepaTuBHBIX padoT;

— KOHCYJBTAIlW, OPTaHMU30BaHHBIC IS Pa3bsCHEHHS TPOOIEMHBIX MOMEHTOB IIPH CaMOCTO-
ATEJIbHOM W3YYEHUH TeX WJIM UHBIX aCMEKTOB Pa3JIesIoB yCBaUBaeMOM HH(OpMaIMK B AUCHUILINHE.

OcHoBHbIE 00pa3zoBaTelIbHbIE TEXHOJIOIUH, UCTIOJIb3YEMbIE B YU€OHOM IpOLIecCe:

— UHTEPAKTHUBHAS JIEKIIUA C MYJIbTUMEAMMHON CUCTEMOM ¢ aKTUBHBIM BOBJICUEHHEM CTY/ICH-
TOB B Y4eOHBII1 mporiecc 1 00paTHOM CBS3bIO;

— JIEKIUH ¢ TPOOJIEMHBIM U3JI0KEHUEM;

— 00CYX/IeHHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pa3pelieHne npooieM;

— KOMITBIOTEPHBIE 3aHATHUS B PEKUMAX B3aUMOJICHCTBUS «TIPETIOJaBaTeNb — CTYJICHT», «CTY/AEHT
— MPETIOJIaBaTeNby, «CTYAECHT — CTYACHT;

— TEXHOJIOTUHM CMEIIaHHOTO O0YYEHMsI: JUCTAHIIMOHHBIE 3a/ITaHUS ¥ YIPKHEHUS, COCTaBICHUE
TJIOCCapUEeB TEPMUHOB M ONIPEIIENICHHH, TpyNIoBbie MeToIbl Wiki, HHTepHET-TeCTHPOBaHHE U aHKETHPO-
BaHUE.

WHTepakTHBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH, HCTIONIB3yEMbIC B ayJUTOPHBIX 3aHITHSIX:

— TEXHOJIOTHUS Pa3BUTUSL KPUTUUECKOTO MBIIIIICHHUS;

— JIGKIIUH C TIPOOJIEMHBIM H3JI0KEHHUEM;

— UCIIOJIb30BaHUE CPEACTB MYJIbTUMEANA;

— U3y4eHHUE U 3aKperieHne HOBOro MaTepuaia (MHTEpaKTHUBHAs JIEKIHs, padoTa ¢ Hars-
HBIMHU [TOCOOMSIMH, BUJICO- U ayoMaTeprallaMy, UCIIOJIb30BaHHe BONpocoB, COKpaTHUECKUi aua-
JIor);

— 00CYX/IeHUE CIIOKHBIX ¥ TUCKYCCHOHHBIX BOIIPOCOB U MPo0IieM («3aliMu TTO3UIHIO (IITKaTa
MHEHUH )», MPOEKTUBHbIE TeXHUKHU, «OIUH — BIBOEM — Bce BMecTe», «CMeHU no3unuioy, «Juckyc-
CHSl B CTHJIE TEJICBU3MOHHOTO TOK-IIIOY», 1€0aThl, CAMIIO3UYM);

— pazpemrenne npodseM («/lepeBo pemennii», «Mo3ToBoOH MITYPM», «AHATU3 Ka3yCOBY);

— TBOPYECKHE 3aJaHHS;
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— paboTa B MaJIbIX TpyIIax;

— HCIIOJIb30BaHHE CPEACTB MYJIbTUMEAHNA (KOMITBIOTEPHBIC KIIACCHI);

— TEXHOJIOTUSI KOMITBIOTEPHOTO MOJIEIMPOBAHUS YHUCICHHBIX PAaCUeTOB B MH)KEHEPHO-MaTe-
marnueckoi cucreme MATHCAD (uu cucreme koMmbroTepHOi MareMaTikd MATLAB).

HJ’I?I JIMI[ ¢ OIr'paHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBA MPEAYCMOTPEHA OpraHu3alvs KOH-
Cy.]IBTaI_II/Iﬁ C UCIIOJIB30BAHHEM SHCKTpOHHOfI IIOYTHI.

4. OIIeHO‘lHLIe cpeacrea i TEKYIIEro KOHTPOJIA YCIIEBA€EMOCTH U l'[pOMe)KyT()‘{H()ﬁ arT-
TeCTAlluMN

4.1. DoHJ OLIEHOYHBIX CPpEACTB 1Jisl MPOBEACHUN TCKYLIECT0 KOHTPOJIsA

@DOH/| OLIEHOYHBIX CPEJCTB /JIsl IPOBEACHUS TEKYLIET0 KOHTPOJIS COJIEPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHOI mporpamme;

— MpaKTUYECKUE 3aJ]aHus 110 y4eOHOM IporpamMme;

— TECTOBBIE 3aJIaHUs IO Y4€OHOI MPOrpaMMme;

— TeMbI pedepaToB o yueOHOU IporpaMMme;

— KOHTPOJIbHBIE pabOThI IO Y4eOHOM MporpaMme.

KoHnTpoJibHbIE BONPOCHI 10 Y4eOHOM MporpamMmme

B mpouiecce moAroToBKM U OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (OPMUPYIOTCS U OIICHUBA-
torcst Bee Tpedyembie PI'OC BO u OOII nns nanpasnenus 11.03.04 DnekTpoHrka 1 HAHOAJIEKTPO-
Huka (mpoduib: HanotexHonoruu B anekTponunke) kommereniuu: OITK-1.

Hwxe mpuBomsITCS MPUMEPHI KOHTPOJBHBIX BOMPOCOB JUISI 3-X pa3felioB paboueit mpo-
TpaMMBI.

[ToJTHBII KOMIUTEKT KOHTPOJIBHBIX BOTIPOCOB JIJISI BCEX pa3JieioB paboUeit MporpaMMbl IPUBO-
mutest B POC guctmmauasl 51.5.05.05 «AtomHas ¢usukay.

2. IInanerapuas moaeanb aroma Pesepdopaa—bopa.

1. KakoB usnueckuii cMpIcia uncen M u N B 06o01menHo# hopmysne baasmepa?

2. KaxoBBbI JUTMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOM M JIJIMHHOBOJIHOBOM JIMHUI cepuu [lamena?

3. KakoBa jqyiriHa BOJIHBI, COOTBETCTBYIOIIAs rpanuile cepun baibmepa?

4. KakoBa yacToTa roJIOBHOH JIMHUY cepuu JlalimaHa?

5. ATOMBI BOIOPO/Ia HAXOASTCS B COCTOSHHUM € N = 5. CKOJBKO JIMHUHN COJIEPIKUT €TO CTIIEKTP
U3ITyyeHus?

6. B uem cocTouTt cyTh KOMOMHAIIMOHHOTO TIpUHITUTIA PrTIia?

7. Ucnionb3yst KOMOWHAIIMOHHBIN MPUHLIUI, TOKAXKUTE Ha OJJHOM M3 MIPUMEPOB, KAK MOKHO
MOJIYYUTh YaCTOTY JUUIsl BTOPOW JUITMHHOBOJIHOBOM JINHKUK cepuM [lamena.

8. KakoBbl paznuuust Mexay Mojenbio aroma Pesepdopna u teopueii bopa?

9. Ilouemy mozens aroma Pesepdopna HecoBMecTHMa C MpeNCTaBICHUSIMH KJIACCHYECKON
buzuku?

10. Pazwpsacaure cmbicn moctynatoB bopa. Kak ¢ mx momornipio OOBSICHUTH JIMHEHYATHIN
CIIEKTp aToma Bojopoja’?

11. Ucxons u3 Teopun bopa, onpenennure CKOpOCTh ABUKEHUS IEKTPOHA HA POU3BOJIBHOM
HHEPreTUUECKOM YPOBHE.

12. Onpegenute MakCUMAJIbHYIO JUIMHY BOJIHBI CBETA, MPHU KOTOPOW BO3MOYKHA MOHHU3ALIMS
aToMa BOJIOPOJia, HaXOIALIEr0Cs] B OCHOBHOM COCTOSIHUU.

13. Kakyto snepruto (B 3B) nomkeH umeth (POTOH, 4TOOBI IEPEBECTH aTOM BOJOPO]Ia U3 OC-
HOBHOT'O COCTOSIHHSI B COCTOSIHUE ¢ N = 57

14. CpaBHuTe TIEPBLIN OOPOBCKMI paguyc I aToMa Bogopoja u s He™,
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15. B ueMm 3aximoydaroTcs MPOTUBOPEUUS M HEAOCTATKU Teopuu atoma bopa?

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

17. Kakue 0CHOBHBIE BBIBOJIBI MOXHO CJI€JIaTh HA OCHOBaHUH onbITOB Ppanka u ['epua?

18. Ilpu xaKoM yCKOpsIIOIIeM MOTeHIHale OyAeT HaOIoAaTbCs pe3Koe MaJeHue aHOJIHOTO
Toka B onbITax ®panka u ['epua, ecinu TpyOKy 3alIOTHUTH ATOMApHBIM BOJIOPOIOM?

19. O0BsicHUTE, HAa KAKUX YYaCTKaX BOJIbTAMIIEPHON XapaKTEPUCTUKU UMEIOT MECTO YIIPyTHe
Y HA KaKUX — HEYNPYTHE CTOJIKHOBEHMS 3JIEKTPOHOB C ATOMaMH.

. YpaBHenus lllpeaunrepa u KBaHTOBasi TEOPUsSI ATOMA BOAOPOAA.
. B ueM 3akirodaeTcs craTucTHUecKas HHTEpIpeTalys BOJIHOBON QyHKIUM?
. Jid Kakux yactul cupaseyinBo ypaBHeHue lpennnrepa?
. Ilouemy ypasnenue lllpenunrepa chopMyarpoBaHO Kak BOJHOBOE ypaBHEHHE?
. 3anMIImMTe BPEMEHHOE U CTallMoHapHOe ypaBHeHus lllpenunrepa u npoaHaau3upynTe ux.
. CoBepiunte niepexo]l OT BpeMeHHOro ypaBHeHus lllpennHrepa k cTaliluoOHapHOMY.

6. 3anumuTe OJHOMEPHOE BPEMEHHOE U CTallMoHapHoe ypaBHeHus lIpenunrepa u npoana-
JIM3UPYUTE UX.

7. 3anumuTe BpeMEHHOE U cTanoHapHoe ypaBHenus llpenunarepa B onepatopHoii popme u
IIPOAHAIIU3UPYUTE UX.

8. Kakoii BbIBO/I MOYKHO C/I€71aTh, CPAaBHUB CTal[MOHapHOe ypaBHeHue [lIpennnrepa ¢ ypaBHe-
HUEM [l COOCTBEHHBIX 3HAUEHHUH U COOCTBEHHBIX (DYHKIIHIA?

9. Yto MOXHO cKa3ath 00 oniepaTopHoit popme ypaBaenus Llpeauarepa?

10. Kakag yactuua sBisercss CBOOOIHON?

11. ITokaxwure, 4TO SHEPTETUUYECKUIN CHEKTP CBOOOJIHO ABUXKYIIEHCS YaCTULBI SIBISIETCS He-
IIPEPBIBHBIM.

12. Haiinute coOCTBEHHbIE 3HAUEHMSI SHEPIrUU YACTHIBl B OJHOMEPHOI «IOTEHLHATbHON
sMe» ¢ 0ECKOHEYHO BBICOKUMH «CTEHKAMHM.

13. KakoBa HauMeHbIIasi SHEPTUs YaCTULIBI B «IIOTEHI[MAIBHOHN siME» ¢ OECKOHEYHO BBICO-
KHUMH «CTEHKaMM»?

14. O6bscHUTE, TOUeMY HAaMHU3IIIEE COCTOSHUE OCHMIIIATOpA HE MOXKET 00J1aaTh HYJIEBOM
DHEPIrUeHn.

15. Kakumu cBOWCTBaMH MUKPOYACTHUIL O0YCTIOBJICH TYHHEIbHBIN 3P heKT?

DN AWM~ O

6. MHOro3/1eKTpOHHBIE aTOMBI.

1. 3anummure cranmuonapHoe ypaBHenue lllpeawnHrepa ans BOAOPOIOMOAOOHOM CHCTEMBI.
[IpuBenuTe mpuMepsl BOJOPOAONIOAOOHBIX CUCTEM.

2. [Touemy Hanbosiee TOAXOAAIIEH KOOPJUHATHOM CUCTEMOM IJIsl paCCMOTPEHHS aToMa BOJIO-
pona siBisiercst chepuueckas? [Ipoananmsupyiite (kadeCTBEHHO) XO/T PEIICHUsI CTAllMOHAPHOTO YpaBHE-
uust [lpenuarepa ans atoma Bogopo/a B ceprueckix KoopauHaTax. Kakue BEIBOIBI CIIEAYIOT U3 €T0
pemenus?

3. 3anummTe cOOCTBEHHBIE 3HAUSHHUS SHEPTHUH HJIEKTPOHA B aTOME BOAOPO/IA, OIIPE/IENIsieMbIE pe-
nienneM ypasHeHus Llpeaunrepa, n npoananusupyire ux. B yeM ommume u CXOJICTBO C pe3ynbTaTaMu
teopuu bopa?

4. Kakuie BeJIMUMHBI TS SJIEKTPOHA B aTOME OMPEICIICHBI, €CJIM M3BECTHBI KBAHTOBBIC uucia N, |
um?

5. [loueMy KBaHTOBasi MEXaHHKa HE UCMOJb3YET MpeACTaBIeHUEe 00 FIEKTPOHHBIX OpOUTaxX?
Yro xapakTepu3yroT KBaHTOBbIC uncia N, | u m?

6. Kakue Benmu4uHbI, XapakTepU3YIOLIUE 3JEKTPOH B aTOME BOJOPOa, KBAaHTYIOTCSA? 3aru-
IIUTE COOTBETCTBYIOIINE (POPMYIIBI.

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

8. KakoB (hu3uveckuii CMBICI pacnpeiesIeHUs IITIOTHOCTH 3apsiia B 3JIEKTPOHHOM o0ake?

9. ChopmynupyiiTe paBmia oToopa 1jiss OpOUTATHHOTO U MAarHUTHOTO KBAaHTOBBIX YHUCEIL.
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Bcerna nu onu BeinonHsotes? Kak MOXeT U3MEHSTHCS TJIaBHOE KBAHTOBOE YUCIIO?

10. Kakue nepexoapl cOOTBETCTBYIOT cepuu [lamena? Mcnonb3yiiTe CHMBOJIMYECKYIO 3aUCh
COCTOSIHUH.

11. KakoB KBaHTOBO-MEXaHUYECKHI CMBICI TIEPBOT0 OOPOBCKOTO paanyca’?

12. B ueM oTiinuue BHIBOJIOB KBAaHTOBOM MEXaHMKHU U Teopuu bopa nns 1S-cocTosiHus 3mek-
TpOHa B aTOMe Bojopoza?

13. DnexTpoH B aTOME BOAOPOAA HaX0AuTCs B IS-cocTossnuu. Onpenenute Hanbdoee BeposT-
HOE€ PAcCTOSHUE JIEKTPOHA OT AJIpa.

IpakTnyeckne 3aJaHus M0 y4eOHOI mMporpamMmme

B nporecce moAroTOBKU U BBIIOJHEHUS MTPAKTUYECKUX 3a/laHuil (POPMHUPYIOTCS U OILICHUBA-
totcst Bee Tpedyembie PI'OC BO u OOII nns nanpasnenus 11.03.04 DiekTpoHrka 1 HAHOSJIEKTPO-
Huka (nmpoduinb: HanotexHonoruu B snekTponuke) kommerenuuu: OITK-1.

Hwuxe npuBoasTCs npuMephl MPaKTUUECKUX 3aJaHUH JIJIs 2-X pa3esioB padoyeii MporpaMMBl.

[TosHBII KOMILIEKT MIPAKTUYECKUX 3aJaHU IS BCEX pa3/iesioB paboueil mporpaMMBbl IPUBO-
murca B POC mucrummmus!l 51.5.05.05 «AtoMHas duzukay.

2. Ilnanerapuas moaenab atroma Pesepdopaa—bopa.

1. Haiftu u1a Bogopoaonojo0HOro noHa pajguyc N-ii 60pOBCKOM OpOUTHI M CKOPOCTbH 3JICK-
TpOHa Ha HeH. BRIYUCINTD 3TH BEJIWYHHBI IS TIEPBOW OOPOBCKOI OpOUTHI aTOMa BOJIOPOJIAa M MOHA
He®.

2. Haiitu 1151 BOJopoaonoqo0HOro HoHa paauyc N-il 600pOBCKOM OpOUTHI U CKOPOCTH JJIEK-
TpOHA Ha Hel. BRIYMCIUTD 3TU BEIUYHMHBI JJIs1 BTOPON OGOPOBCKOI OpOUTHI aTOMa BOJIOPOJIa U MOHA
Li*.

3. Onpenenuts 1yist aToMa BOJOpojia U HoHa He': sHepruio cBsi3u 3JIEKTPOHA B OCHOBHOM
COCTOSIHUY ¥ TTOTEHINANl HOHU3AIHH.

4. OnpenenuTs 1y aToMa BoAopo/a U noHa He™: nepBelii moTeHnnan Bo30yKIeHUs U JJIHHY
BOJIHBI TOJIOBHOW JTMHUM cepuH JlaiimaHa.

5. OnpezenuTh i aToMa Bogoposa u nona Li*™: sHepruto nonusanum.

6. OnpeienuTh It aTOMa BoI0poia u noHa He': ckopocTs aiekTpoHa Ha BTOpOil GOPOBCKOM
opbure.

7. OnpenenuTs AJst aTOMa BOJOpo/a U MoHa He': KuHeTHYecKyro SHEPTHUIO DJIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

8. Iliist aroma Bojoposa u nona Li*™ onpenenuTh: KHHETHYECKYIO SHEPTHUIO DIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

9. Haiitu sHepruro nonusanuu juis mvonos He" u Li™.

10. OnpenienuThb paguyc nepBoit G0poBCKOii opouThI ist woHa Li*™.

6. MHOr03/1eKTPOHHBIE aTOMBI.

1. HaitiT BO3MOKHBIE 3HaYEHUS MOTHBIX MEXaHUYECKUX MOMEHTOB JIEKTPOHHBIX 000JI0UEK
aToMoB B cocTosHusX P u °D.

2. JlomucaTh HeJJOCTAaONMe KOMITOHEHTHI MYyITbTHIIIETOB P32, 2D1, *Fsp, °P2, °Da, *P1a,

3. Bo3MoxHEI T criemyromume cocTosHus: 2S1, 3So. 3Po. 3S1/2, 2S1s2, 3Do, 2D1s2?

4. Kakue U3 ClIeIyFOIIUX ONTHIECKHX MEPEX0I0B pa3penieHsl: 2S2 — 2Daj, 2Pajz — 2Daj, 1So—
3P, 2

5. OauH U3 3JIEKTPOHOB aTOMA T'eJIAsI UMEET INIABHOE KBAHTOBOE 4ncio |1 npyroit 2. 3anucarsb
BO3MOJKHBIE JICKTPOHHBIC KOH(PUTYPAIIMH U CIIEKTPOCKOMHYECKHE 0003HAYCHUS COOTBETCTBYIOIIUX
COCTOSIHUI.

6. Kakue cocrosnaust Bo3amoxHsl y P, D n F TepmoB, orpannueHHble BeIMUNHOM crivHa S oT 0
10 5/2? 3anucaTh BO3MOKHBIE CIIEKTPOCKOITMYECKHE 0003HAYEHUST COCTOSTHHM.

7. Bo BHemHe# 00070YKe aToMa HaXOAATCS TPU DJIEKTPOHA C OpOUTATHHBIMU KBaHTOBBIMU
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yuciami 1, 2, 3. OnpeneanTs BO3MOXKHBIE COCTOSIHUSL aTOMa.

8. HaiiTu BO3MOKHBIE COCTOSTHUS aToMa YIJIepoJa, dJEKTPOHHAs KOH(PUTYpaIus KOTOPOro
1s% 252 2p 3d.

9. HaiiTu ¢ nomoipio mpaBuiia XyH/1a MOJTHBI MEXaHUYECKUH MOMEHT aTOMa B OCHOBHOM
COCTOSIHUH, €CJIH €r0 HEe3aIOJHEHHAs 1101000J109Ka CONECPIKUT ceMb d-3J1eKTPOHOB.

TecToBbIe 321aHNA 110 Y4eOHOI MporpamMme

B nmpouecce mOArOTOBKM ¥ BBIMOJIHEHHS TECTOBBIX 3aaHUN (POPMUPYIOTCS U OILICHUBAIOTCS
Bce Tpedyembie ®I'OC BO u OOII qys manpasienns 11.03.04 DinekTpoHUKa U HAaHORJICKTPOHUKA
(mpo¢us: Hanorexnonoruu B anekrponuke) kommnerenuuu: OITK-1.

TecToBbI€ 3aJ]aHNs COCTOUT U3 PsAJla TEOPETUUECKUX BOMPOCOB M0 TEMATUUECKUM pazjiesiaM
paboueii mporpaMMbl Y4eOHOMN AUCHIUTUTHHBI.

Cucrema OlLIEHOK BBIIMOJTHEHHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHOY» — KOJIMYECTBO MPaBWIbHBIX OTBETOB OT 85% 10 100%;

— «XOpOLIO0» — KOJIMYECTBO MPaBUIbHBIX 0TBETOB OT 70% 1o 84%:;

— «YZOBJIETBOPUTEIBHO» — KOJIMYECTBO MTPABUIIbHBIX OTBETOB OT 55% 110 69%.

Hwuxe npuBoauTCs OpuMepbl KOHTPOJIBHOT'O TECTUPOBAHUS B BUJIE JIBYX BAPUAHTOB TECTOBBIX
3ajaHul K paszzaeny 2 yueOHOM TUCIUTUINHEI.

[ToJsiHBII KOMITJIEKT TECTOBBIX 3aJaHUN JJIs BCEX pa3ziesioB padoueil mporpaMmbl IPUBOJUTCS
B ®OC muctumumnbl b1.5.05.05 «AtomHas usuka.

2. [lnanerapuas moaesb aroma Pezepdopra—bopa
Bapmuanr 2

1. Ecnu B onbiTe Pesepdopaa mo paccestHuio ai-uacTHIl Ha 30J10TOM (posbre oi-4acTHIbI 3aMe-
HUTh Ha MPOTOHBI, TO JA0JS PACCESTHHBIX YACTHI]

2. DNeKTpUYECKUH TOK B razax 00yCJIOBJIEH HAallPaBIEHHBIM JBH)KEHUEM 3aps0B.

3. Ilpu a1eKTpoan3e MPOIyCKalT OAMHAKOBBINA TOK ISl OTHOBAJIEHTHBIX U JIBYXBaJIEHTHBIX
aTOMOB MeTasuloB. [Ipy TOM Ha 3JIEKTpOJIe 3a OJTHO U TO 7K€ BPEMsI MOJIEHN BELIECTBA OJTHOBAJIEHTHBIX
ATOMOB BBIJICTTUTHCS B (cxosbKO) pas(a) (GombIIIe UM MEHBIIIE).

4. B monenu TomcoHa aToM BOAOpOJa MpencTaBiseT coOOM MOT0KHUTENBHO 3apsKEHHBIN
n1ap, B LIEHTPE KOTOPOr0 HAXOAUTCA

5. B onbrtax Pesepdopaa uucio paccesHHBIX O-4acTHUI] OKAa3aJI0Ch 3HAYUTEIHHO , UeM
YMCIIO TANAOIIMX ¥ UMENHCh CITy4au paccesHus Ha yras O > 90°,

6. U3 onbitoB Pesepdopaa cienyer, 4To B IEHTPE aTOMa HaXOIUTCS (xakoii 3HaK) 3a-
PSODKEHHOE S1IpO, Pa3MeEpPbl KOTOPOTIO 3HAYUTEIBHO (OomnpIlIe WIIM MEHBIIIE) pa3MEpPOB aToma,
BOKPYT KOTOPOT'O JIBUKETCS yactuua. [Ipu atom Pezeppopa He cMor 00bSICHUTH, TOUEMY Ta-
KOW aTOM

7. Ilpu BeIBOsie popMyibl Pesepdopa st paccessHus O.-4acTUIl HCTIONB3YETCSl CTaTUCTHYC-
CKU MOJXOA U BBOJUTCS MOHSTHE . IIpu 3TOM paccesHue 00ycCIOBIEHO KYJIOHOBCKUM B3au-
MOJIEHCTBUEM OL-UACTHIIBI C SIAPOM.

8. lons paccesHHBIX o-dyacTull B omnbiTe Pesepdopna (3aBUCHUT WJIM HE 3aBHCHT) OT
KMHETUYECKOW SHEPTUH O-YaCTHIL, 3apsiaa sjep aToMOB (DOIbIU U TONIIKHBL (HOIBIH.

9. OTHOCUTEIBHOE YHCIIO PACCETHHBIX B ombiTe Peseppopna yactun u cos*(p/2) cazausl
MEXIy COOOH 3aBHCHUMOCTBIO.

10. CnexTpanbHOM cepueil Ha3bIBalOT COBOKYITHOCTD CIIEKTPAIbHBIX JJUHUI, KOTOPHIE B CBOEH
MIOCJIEIOBATEIBHOCTH B IIKaJIE JJIMH BOJIH WJIM YacTOT U B paclpeAeiIeHUH HHTEHCUBHOCTH O0HApY-
KUBAIOT . IIpu 3TOM JTUHUU HYMEpYIOTCSl HAUMHAsl C CaMOU (ATMHHOBOJHOBOM, KOPOT-
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KOBOJIHOBO#1) 10 Me€pe YBEIUYEHUSI U UX UHTEHCUBHOCTh C BO3pacTaHUEM HOMepa (yBenm4u-
BalOTCS, YMEHBIIAIOTCH).

11. BoiHOBOE 4HCIIO JIFOOOH CHEKTPATbHOW JTUHUH MOXHO MPEICTABUTh KaK KOMOWHAIUIO
JBYX .

12. B nocrynaTtax bopa nocrynupyercs 11CKpeTHOCTb (xaKoi XapaKTEpUCTUKH ) aTOMa

U MICXO/ISI U3 3TOT0 MOXHO OOBSCHUTH JIMHEHYATHII XapakTep (M3ny4eHus, paccesHus).

13. B ciekTpe u3imydeHus BOJIOPO/ia B BUAMMON 00JIACTH CIIEKTpa HabI0JaeTest cepust ,
a B ynbTpaduoneToBoii cepus

14. Pa3zHOCTb BOJIHOBBIX uKcell 4-i v 2-if tuHui B cepun JlaiimaHa COOTBETCTBYET BOJTHOBOMY
YUCITY JIMHUU CEpUU

15. JInuna BomHBI (POTOHA, COOTBETCTBYIOIIETO 2-ii TWHUU cepun bambmepa y Bomopona

, UEM JUIMHA BOJIHBI TAKOM JINHUU Y UIOHOB T'EJIHS.
16. dusuyeckuii CMBICH HNOCTOSHHOH IlmaHKa COCTOMT B TOM, UTO OHA SIBJIIETCS KBAHTOM

17. B cooTBercTBUM € Teopuei 3omMmepdenbaa, eciu 3Heprusi BOJOPOAONO00HOT0 aTroMa
En, TO 37IEKTPOH MOXET COBEpIIATh JIBUKCHHUE TOJILKO I10 OpOUTAIISIM, U3 KOTOPBIX Kpy-
TOBbBIX U DJINIUIITUYCCKUX.

18. CocrostHus, oTiinyaronuecs GopMoi TPaeKTOPUU JBUKESHUS U UMEIOIIHNE TTPH STOM OJIU-
HAKOBYIO SHCPIr'urO, Ha3bIBarOT . I[J'ISI BBIPOXKICHHBIX COCTOSTHUM MOMEHT HMITYJIbCa 3JICKTPOHA

19. B ombitax Byna o pe3oHaHCHOU (IyOpeCIeHITNN aTOMOB PTYTH PE30HAHCHOE BO30YXK-
JIEHUE aTOMOB PTYTH OCYIIECTBISIOCH JAMIIOM, CHEKTP U3JIy4YeHUsI KOTOPOM JTMHEHUAThIN.

Bapuant 3

1. B onbitax Peszepdopaa nydok o-4acTIl 3aMEHWIN HA Iy4OK IPOTOHOB. UTO M3MEHMIOCH?
a) YMCIIO O.-YACTHI] PACCESIHHBIX B 33J]aHHOM 3JIEMEHTE TeJIeCHOro yria d() yBeTHnuuiIoch;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aJAHHOM JIEMEHTE TeJICCHOTO yria dQ) yMEHBIIHIOCH.
2. B onbitax Pesepdopaa mydok a-uacTuil 3aMEHWIN HA Ty4OK HEUTPOHOB. UTO M3MEHMIIOCH?
a) YKCIIO (i-4aCTHIl PACCESIHHBIX B 33J]aHHOM DJIEMEHTE TeJeCHOro yria dQ) yBeandniocs;

0) YUCIIO O-YaCTHIl PACCESHHBIX B 3aIAHHOM JIEMEHTE TeJICCHOTO yria dQ) yMEHBIIHIOCH.
3. B omnbite Pezepdopaa minatunoByto poasry 3aMmeHuIN Ha 30J10TYyI0. UTO U3MEHUII0CH?

a) YKCIIO (i-4aCTHIl PACCESIHHBIX B 33J]aHHOM DJIEMEHTE TeJecHOro yria dQ) yBeandniocs;

0) YUCIIO O-YaCTHIl PACCESHHBIX B 3aIAHHOM JJIEMEHTE TeJICCHOTO yriia Q) yMEHBIIHUIOCH.

4. Cytb onbiToB Dapajies Mo 3IEKTPOINU3Y COCTOUT B TOM, UTO:

a) KOJHMYECTBO BEIIECTBA, BBIACIAIONICECS HA DJIEKTPOJIE IPH IEKTPOIH3E MPOMOPIHO-
HAJIbHO KOJIMYECTBY 3apsija, HEpeHECEHHOMY MEX/1y JIEKTPOIaMH;

0) KOIMYECTBO BEUIECTBA, BBIACISIONIEECS Ha SIEKTPO/IE TIPH AIICKTPOIIN3€E HE 3aBUCUT OT Be-
JMYUHBI IEPEHECEHHOT0 3aps/ia U CHIIbI TOKa,

B) KOJIMYECTBO BEIIECTBA, BHIICIIONIEECS HA dJIEKTPOIE LIS PA3INIHBIX JIEKTPOIUTOB TIPH
OJTHOM M TOM K€ KOJIMUECTBE NEPEHECEHHOT0 3apsi/ia MPONOPIUOHAIBLHO aTOMHBIM BECaM HOHOB;

T') SJEKTPUIECKHIA TOK B JIEKTPOIUTE OOYCIOBJICH JBIKEHHEM HOHOB M OJIMH TPaMM-aToOM
JFOOBIX OJTHOBAJICHTHBIX HJIM JIFOOBIX JIBYXBAJICHTHBIX MOHOB HECET C COOOI0 BCErja OJHO U TOXeE
KOJIMYECTBO IEKTPUIECTBA, paBHOE uncity Papayes;

1) SIEKTPUYECKUIA TOK B JIEKTPOJIUTE 0O0YCIOBIIEH IBM)KEHUEM MOHOB U OJIMH IPaMM-aToOM
JTr00BIX OHOBAJICHTHBIX MOHOB BCErJa HECET ¢ COO0I0 OJHO M TOXKE KOJIMYECTBO IJIEKTPUUYECTBA,
paBHoe ynciy Dapajest, a TF0ObIX IByXBaJICHTHBIX HOHOB HECET C COOOM Bceria B ABa pasza O0JIbIIHIA
3apsz;

€) KOJIMYECTBO BEIECTBA, BBIACIIONICECS Ha 3JCKTPOJE A PA3IUYHBIX OJHOBAJICHTHBIX,
JIBYXBAJICHTHBIX U TPEXBAJICHTHBIX HOHOB, KOTOPBIE 00pa3yIOTCs IPH PAaCTBOPEHUN COOTBETCTBYIO-
IIMX COJICH MPH MPOIYCKAHUU JCKTPUIECKOTO TOKA 3aBUCUT OT BPEMEHH MPOIYCKaHUS;
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)K) SJICKTPOJIN3 Ha6JIIOI[aJIC$I TOJBKO JJIsA coleit MICJI0OYHBIX METAJIJIOB.

5. DNEeKTPUYECKUH TOK B pa3psuKEHHBIX ra3zax MpeAcTaBisieT COOOM:

a) JBUYKCHHME CBOOOJHBIX 3JIEKTPOHOB, SMUTHPOBAHHBIX B PE3YJIbTAaTe TEPMOIIEKTPOHHOM
YMUCCHH C KaTOJa;

0) ABM)KEHHE HOHOB, 00OPA3yIOLIMXCS PU HOHU3ALUN aTOMOB;

B) JIBUKEHHE CBOOOHBIX JIEKTPOHOB, 00Pa3YIOMIMXCS IPH NOHU3ALIMU aTOMOB T'a3a;

I') ABUKEHHE aTOMOB;

1) IBM>KEHHE MOJIEKYJI.

6. [Ipu mporryckaHuu dIEKTPUIECKOTO TOKA Yepe3 pa3psHKEHHBIC Ta3bl HAOII0JASTCs TPEKO-
00pa3HOe CBEYCHHE, KOTOPOE BhI3BAHO:

a) MIOHU3AIMEN aTOMOB;

0) IBM)KEHHEM CBOOOIHBIX AJICKTPOHOB;

B) IBM)KEHHUEM HOHOB;

') peKOMOMHAIMEH HOHOB M DJIEKTPOHOB, CIICAYIOIICH TIOCIIC HOHU3AI[UN aTOMOB;

1) yaapamu 3JIEKTPOHOB 00 aHOJ;

€) yapaMu HOHOB (KaTHOHOB) O KaTO/I.

7. B Monenu atoma TomcoHa:

a) BJIEKTPOH CUUTAETCS HETOIBUKHBIM;

0) MMOJIOKUTEIILHO 3apsHKEHHAS YacTh aTOMa CUMTACTCS HETIOBMKHOM, TaK KaK 3HAYUTEILHO
TSDKEJIEE DJIEKTPOHA;

B) pa3Mep MOJOXKUTEIbHO 3apsSHKEHHOTO «IIyJAMHra» 3HAYUTENIBHO OOJNbIle pa3mepa dIieK-
TPOHA;

') SJEKTPOHBI HAXOASTCA Ha TOBEPXHOCTH TOJOXKHUTEIBHO 3apsSHKEHHOTO OOJNBIIOro «Ily-
JIAHTa», TPUTATUBASICH UM;

1) DJIIEKTPOHBI HAXOMATCS BHYTPH IMOJIOKHUTETBHO 3apsSHKEHHOTO «ITYJIMHTa» U MOTYT COBEp-
maTh KoJeOaHusl OTHOCUTENBHO MOJI0KEHNS PAaBHOBECHS,

€) JIEKTPOHBI COBEPIIAIOT JABMKEHUE BOKPYT MOJIOKHUTEIHHO 3apsHKEHHON 4acTH aToMa;

8. Pesynbratel onbita Pezepdopna:

a) OOJIBIIMHCTBO (L-4aCTHUI] IPOXOAST yepe3 (PoIbry HE UCIBITHIBAS HUKAKUX OTKJIOHEHMI;
0) 4MCIIO0 PACCESHHBIX O-YAaCTHUI] YBEJIMUMBAETCS C YBEIMUEHUEM yTIjla pacCcesHus;

B) OL-4aCTHUIIBI OTKJIOHSIOTCS Ha YIIIbl He 6ombie 90°;

I') YUCJIO PACCESTHHBIX O-YaCTHI] OYEHb MaJo;

1) eCTh CTy4ad OTKIOHEHHs o-gacTui Ha 180°;

€) YHMCJIO PACCESIHHBIX O.-YaCTUIl YMEHBIACTCS C YBEIMUCHUEM YIJIa PACCEeSTHUA.

9. I1ocne OMBITOB IO paccestHUIO oi-yacTul] Pezepdopa caenan BIBOADL:
a) CYILIECTBYET siJiepHasi MOJIENb aTOMa;

0) OIBIT MOATBEPAMIIA MOJICIIb TOMCOHA;

B) CYLIECTBYET IUIAHETApHAsI MOZEIIb aTOMA;

T') B I/Ip€ CKOHIEHTPHUPOBAHA MIPAKTUYECKH BCS Macca aToMa;

1) pa3Mepsbl Spa COIIOCTABUMBI C pa3MepaMH aToMa;

€) pa3Mepsbl SApa 3HAYUTEIbHO MEHbIIE Pa3MEpPOB aToMa.

10. YUTo Ha3bIBaE€TCs MPULICTIBHBIM PACCTOSTHUEM?
a) pacCTOSTHUE MEXKy TPACKTOPUEH NBIKEHUS 3-4aCTHUIIBI U aCHMIITOTON K TPACKTOPUH;
0) paccTostHEE OT aToMa JI0 TIePBOHAYATILHOTO HAMIPABJICHUS JBUKCHHUS [3-4aCTHIIBL;
B) TOJIIIIMHA PACCEUBAIOILIETO CIIOS;
I') CEYEHHUE PACCESHNUS;
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1) pa3HHLIA MEKIY TPACKTOPHEH B-4acTHULIbl U TUIIEPOOTHMUECKON TPaeKTOPUEH.

11. KakoB ¢uzndeckuii cMbich 3(pPEeKTUBHOTO CEUECHUS paCCEesTHUA?
a) B MEXaHMYECKOM MOJIENHN: 3TO IUIOUIa/Ka (MHUILECHB), IOTIaB B KOTOPYIO YaCTUIA UCIIBITHI-

BaeT OTKJIOHEHHUE;

CTHIIC;

CTHII;

6) B CTaTHCTHYECKOMU HHTCPIIPCTAIUN: 3TO BCPOATHOCTb HCIBLITATH PACCCAHHC 0I[HOI>1 qa-

B) 3Ta BEeJIMYMHA (PU3HUUECKOTO CMbICIIa HE UMEET;

I') CEUCHHE MTyYKa PacCesTHHBIX YacTHII B onbiTe Pesepdopaa;

1) CeYeHHE MyUYKa MaJaroiX YacTHUIL;

e) OTHOIICHHUEC CCUCHUA ITydYKa PACCCAHHBIX YaCTUI K MHTCHCHUBHOCTHU Madar0InUX YaCTHUIL,
) OTHOLICHHE YUCJIa PACCESHHBIX YaCTULl K MHTEHCUBHOCTH Ma/Ial0IIUX YaCTHII.

12. ®opmyna Pezepdopaa s paccesHUs o-4acTUI] OKA3bIBAET, YTO YHCIIO PACCESIHHBIX Ya-

a) HE 3aBUCHT OT CKOPOCTH UX JIBIDKCHUS,

0) IPONOPIMOHATIBEHO CKOPOCTH MX JBUKCHUSL,

B) 00paTHO MPOMOPIIHOHAIEHO YSTBEPTOI CTEIICHH CKOPOCTH IBIKCHUSI OL-4aCTHIL;
T) IPOMOPIMOHAIBHO TOIIMHE (OIBIH Ha KOTOPOI MPOUCXOAUT PACCESHHE,;

1) HE 3aBHCHT OT YTJIa PACCEeSIHUSL,

€) 3aBHCHUT OT yIJIa PacCesHus;

’K) IPONOPIIMOHATIBHO MOPSAKOBOMY HOMEpY dJieMeHTa B Tabnuie MeHeneesa;

3) NPOMOPIMOHATBEHO KBAIPaTy HOPSIKOBOrO HOMEpa dyieMeHTa B Tabiuie MeHeneesa;
1) 06paTHO MPOHOPIMOHANILHO sin® p;

K) 00paTHO IPONOPIUOHATIBHO Sin P;

J1) mpornopiuoHanbHo sin®(p/2).

13. Kakue u3 npeicTaBieHHbIX () YHKIIMOHATBHBIX 3aBUCUMOCTEH TPABUIILHO OTpaXaroT Gop-

myiy Pesepdopna mis paccesHUs o--4acTHIIL.

a) dN/N ~ Z2;

6) dN/N ~ Z;

B) dN/N ~ o*;

r) dN/N ~ o?;

1) dN/N ~ cos®p;
%) AN/N ~ sin®p;

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

KonTpoJibHbIe padoThl 110 y4eOHON nporpamme

B nporecce moAroToBKY 1 BBINMOJIHEHUS KOHTPOJIBHBIX Pab0T (hOPMUPYIOTCS U OLIEHUBAIOTCS

Bce Tpedyembie PI'OC BO u OOII ans nanpasnenus 11.03.02 «MHPpOKOMMYHUKAIIMOHHBIE TEXHO-
JIOTUH M CUCTEMBI CBS3M» (TIpoduik: HarnoTexHomoruu B anekTponuke) komnerenmmn: OITK-1.

aHWuH.

Hixe MPUBOJUTCA IPUMEPD KOHTpOJ'IBHOfI pa6OTBI B BUJIC IBYX BAPHUAHTOB INPAKTUYICCKHUX 3a-

Bapmuanr 1.

3amaua 1.
Haiitu s pextuBHOE cedeHne sapa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESTHUIO O.-UACTHI] C

KMHETHYecKol sHeprueii To = 1,5 MoB B unTepBae yrios cabime Lo = 60°.

3amauya 2.
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OnpenenuTs s aToMa BoAopoja U MoHa He': sHepruro cBs3u 3J1€KTpOHA B OCHOBHOM CO-
CTOSIHMH ¥ TTOTCHIIMAJI HOHHU3AIIHH.

3anayva 3.

Haiitu sHepruo CBsSI3U BaJCHTHOTO AJICKTPOHA B OCHOBHOM COCTOSIHMM atoMa Li, eciu u3-
BECTHO, YTO JUIMHBI BOJIH TOJIOBHOW JIMHUM PE3KOM CEPHUH U €€ KOPOTKOBOJHOBOM I'PAHMIIBI PABHBI
coorBeTcTBeHHO 0,813 1 0,349 MKM.

3ajmaua 4.
JlonucaTh HEAOCTAIOIINE KOMIIOHEHTBI MYJIbTUILIETOB %P3, D1, *Fsp2, %P2, D4, *Puo.

Texkyuuii u pyOeKHBIM KOHTPOJIb OCYIIECTBISIOTCS [0 KOHTPOJIbHBIM BOIIPOCaM IO U3yvae-
MOM TUCIUITIIMHE, [T0 UTOT'aM BBITIOIHEHUS Ja00paTOPHBIX pabOT M MHAWBUAYAIBHBIX TPAKTUYECKIX
3ajaHui, B popMe TeCTOBBIX 3aJaHHIi WM B BHJIE TIOJrOTOBIEHHOTO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPE/ICTB VI MPOBeeHHs] IPOMEKYTOUHOM aTTecTAluN

4.2.1. Bonpochbl, BLIHOCHMbIE HAa 3K3aMeH MO JUCIUIUINHE «ATOMHas (PU3UKaA» JIA
HanpasJeHus: MOAroroBku: 11.03.04 JjieKTPOHUKA M HAHOIJIEKTPOHUKA

B npornecce moAroToBKU M cauu 3K3aMeHa (OPMHUPYIOTCS U OLIEHHUBAIOTCA Bce TpeOyembie
®I'OC BO u OOII mis nanpasiienus 11.03.04 DnexTpoHuka U HAaHOIEKTpOoHHKA (podrib: Hano-
TEXHOJIOTHH B 31eKTpoHuke) komnerenuuu: OITK-1.

1. Ilpeamer u 3agaun aTOMHOMN (PU3UKH, €€ MECTO CPEAM IPYTUX pU3HUecKuXx Hayk. MUKpo-
mup. MacmTalOpl. DKCIIepIMEHTANIbHBIC JaHHBIE O CTPOeHUU aToMa. CepuanbHble 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpaX, KOMOMHAIMOHHBIA npuHUMI Putina, tepmel. Kiaccuueckas mozenb aToma
TomcoHa.

2. DeMeHTBI KJIACCUYECKON TEOPUH IJIEKTPOMAarHUTHOTO U3TYYECHHUS.

3. Onsitel Pezepdopaa. SAnepuas monens aroma. Beisog dopmyssl Pezepdopna mist pacces-
HUS O.-4aCTHLL.

4. CnenctBusi u3 onbiToB Pesepdopaa. DxcnepumMeHTanbHas npoBepka (opmynsl Pesep-
dopna. [Tnanerapuast monens atoma Pesepdopna. CronkHoBenue yactuil. CeueHne paccesHus.

5. Mogens aroma Bogopona no H. bopy. Teopusa H. bopa nisa aroma Bogopoaa. Iloctynater
bopa.

6. JlokazarenbCTBO CyIIECTBOBAHUS IUCKPETHOM CTPYKTYPBI SJHEPT€TUYECKUX YPOBHEH aTo-
MOB.

7. Oneitel ®panka u 'epua.

8. CriekTpasibHBIE CEPUH BOJIOPOIOTION0O0HBIX aTOMOB. [Ipunium coorBeTcTBust. Hemocratku
Teopuu bopa.

9. Yactuis! u BosHbl. KopnyckynspHo-BoiaHOBOH Ayanu3Mm. BomHoBast pyHKIMS.

10. T'unotesa ne bpoiins u ee skcrepuMeHTaIbHOE MOATBEPKIACHNUE Ha TpUMepe AUdpaKkIuu
AJIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CpoiictBa BoaH e bpoiinsa. ®a3oBast U rpynmnosas CKOpOCTH BOJIH A€ bpoitis.

12. Onsitsl [eBuccona — JIxxepmepa u Tomcona.

13. BonHoBoil naker. CTaTUCTUYECKMH XapaKTep CBA3M KOPIIYCKYJSPHBIX M BOJIHOBBIX
CBOMCTB.

14. OcHoBbI kBaHTOBOM MexaHuku. CooTHoOIIEHHE HeonpeaeneHHocrel [ eitsendepra. [pun-
nun cyneprnos3uuuu. Onepatopsl ¢puznyeckux BeauurnH. CoOCTBEHHBIE 3HAYEHMS] U COOCTBEHHbBIE
(GyHKLIHHU OIIEpaTOpOB.

15. OcHOBHBIE ONIEPATOPHI BAXKHEHIINX (PU3NUECKUX BEIUYUH (KOOPIMHATHI, UMITYJIbCa, MO-
MEHTa MMIIyJbCa, KBaJpaTa MOMEHTa HMMIIYJIbCA, NMPOEKIMM MOMEHTAa HMMIIYJIbCAa, KUHETHUECKON
SHEPTHH, TOTEHIINATLHON SHEPTUH, TIOTHOW SHEPTHH ).

16. BonnoBoe ypaBHeHue Kneitna — I'opona.
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17. BpemenHoe u cranmonapHoe ypaBHeHus llIpennnrepa.

18. IIpocreiine 0JHOMEPHBIE 3a/1a4 KBAHTOBOM MEXaHMKHU: YaCTULA B «IOTEHUUAIbHOM
SIIAKEY.

19. OcHOBBI KBAHTOBO-MEXaHUYECKOIO MPEACTABICHUS O CTPOCHUH aTOMA.

20. Ypasuenue lllpeaunrepa nns aroma Boaopoja. @u3nyecKuil CMbICII KBAHTOBBIX YHUCEIL.
[TpaBuna orbopa.

21. BonmHOBBIE (DYHKIIMU U pacIipe/iesieHUe TNIOTHOCTH BEPOSTHOCTH 1S-COCTOSTHHE 3JIEKTPOHA
B aTOME BOJIOpOJa (HOPMAaJIbHOE COCTOSIHUE aTOMa).

22. AToMmbl men04HbIX MeTauioB. CIEKTPhl aTOMOB IIEJI0YHBIX MeTaioB. Cepuu B CIIEKTpax
HIEJIOYHBIX METAIOB U UX MPOUCXOKAEHUE. 3aKOH Mo3in.

23. 'unote3a Ynen6eka u ['ayncmura. CrivH 3JIEKTPOHA.

24, ITpunnun [1aynu v 3armoTHeHUE aTOMHBIX COCTOSTHUN AJICKTPOHAMH. ATOMHBIE 000JIOUKH
U T0JJ000JI0YKH. DIeKTpoHHass KoHpurypanus. OO0bsICHEHNE EPUOINICCKUX CBONCTB U CTPOSHUS
cucreMsl 35ieMeHToB [[.Menpeneesa.

25. MarHuTHble cBOMCTBa aToMOB. OpOUTANIBHBIN, MEXaHUUYECKUH U MAarHUTHBIM MOMEHTBI
35ekTpoHa. Marueton bopa.

26. [lonHbII MarHUTHBIT MOMEHT OJIHOZJIEKTPOHHOTO aToMa. ['MPOMarHUTHOE OTHOLIEHHE
JUTsL OpOUTANBHBIX MOMEHTOB. DHEPrUs aTOMa B MArHUTHOM TIOJIE.

27. Onsitel lltepna u I'epnaxa.

28. DAeKTpOoHHBIN napaMarHUTHBIN pe3onanc (DI1P) u ero mpunoxenue.

29. DddexT 3eemana.

30. Atom B anektpuueckoM noine. Ipdext LlTapka.

31. Topmo3HOE U XapaKTEPUCTUUECKOE PEHTI€HOBCKOE U3IyUEHHE.

32. Cepuu B CHEKTPE XapaKTEPUCTUUECKOTO U3IMYYeHHs U ero ocobeHHocTH. [Ipoxoxaenue
PEHTT€HOBCKHUX JIyuel uepe3 BellecTBO. JleTeKTophl A1 KOHTPOJIS PEHTTEHOBCKOTO U3JIy4EHUSI.

33. CrioHTaHHOE U BBIHYX/IEHHOE (MHAYLIMPOBAHHOE) M3NydeHne. PU3nuecKue OCHOBBI I10-
ctpoenust OKI'. Baxneitmue tunsr OKI'. OcHOBHbIE KOMIIOHEHTHI J1a3epa. CBOWCTBA U XapaKTepu-
CTHKH JIA3€PHOTO U3JIYy4CHHUS.

4.2.2. Boripocsl, BHIHOCHMbIE HA 3a4eT M0 JUCHMILINHE «KATOMHasi (PU3NKA» /1 HATIPAB-
JieHus noaAroroBku: 11.03.04 DjiekTpOHNKA M HAHOJJIEKTPOHHUKA

B nporiecce moAarotoBku u crade 3aueTa opMHUPYIOTCS U olleHuBatoTcst Bee Tpedyembie DI'OC
BO u OOII gyist nanpasienus 11.03.04 DnekTpoHuka u HaHOAJEKTpoHUKA (TTpodmib: HanoTtexHom0-
TUH B 3NeKTpoHuke) komnerennuu: OITK-1.

1. Mukpomup. Macmra6bl. DKCIEpUMEHTAIbHBIE JaHHBIE O CTpOoeHUH aTtoma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax, KOMOMHAIMOHHBINA npuHIMN Putna, Tepmsbl. Kiaccuueckas
Mozienb atoma TomcoHa.

2. DNeMeHTBI KJIIACCHYECKOW TEOPUH 3JIEKTPOMAarHUTHOTO M3TyYEHUSI.

3. OnsiThl Pezepdopra. SAnepuas monens atroma. BeiBoa hopmynel Pesepdopna ans pacces-
HUS O.-4aCTHII.

4. CnenctBusa u3 onbiToB Peszepdopra. DkcrnepumeHTanbHas MpoBepka Gopmyisl Pesep-
¢dopna. [Inanerapnas moaens atoma Pesepdopaa. CronkHoBeHue yactull. CeueHune paccesHusl.

5. Mogens atoma Bogopoaa o H. bopy. Teopust H. bopa st aroma Bogopoza. [Toctynatet
bopa.

6. JlokazarenbCTBO CYIIECTBOBAHHUS IUCKPETHOM CTPYKTYPhl SJHEPTETUYECKUX YPOBHEW aTo-
MOB.

7. Onbitel ®panka u 'epua.

8. CrexTpasbHble Cepur BOAOPOAONIOA00HbIX aToMoB. [IpuHimn coorBercTBus. Henocrarku Teo-
puu bopa.

9. Hactuus! u BoaHbl. KoprmyckyasipHO-BOJIHOBOH ayanu3M. BoiaHoBas GpyHKuus.
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10. T'unotesa ne bpoiinsg u ee skcrieprMEHTaIbHOE MOATBEPKICHNUE Ha TpUMepe AudpaKuu
3JIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CgoiictBa BousiH 1ie bpoitns. da3oBas u rpynmnoBasi CKOpocTu BoJH ae bpois.

12. Onsitel [JeBuccona — Jlxxepmepa u Tomcona.

13. BonnoBoil naker. CTaTUCTHUUECKUH XapaKTep CBA3M KOPIIYCKYJSPHBIX M BOJHOBBIX
CBOMCTB.

14. OcHoBBI kBaHTOBOM Mexanuku. CoOTHOIIIEHUE HeorpeaeneHHoctel [ elizenoepra. [Ipunimmn
cynepno3uiy. Onepatopsl pusnueckux BeauyuH. CoOCTBEHHbIE 3HAYEHHS U COOCTBEHHBIE (DYHKIMU
OIIEpaTOpPOB.

15. OcHoBHBIE ONEPATOPBl BXKHEHIINX (PU3NUECKUX BETHMUUH (KOOPAMHATHI, UMITYJIbCA, MO-
MEHTa MMIIyJbCa, KBaJpaTa MOMEHTa HMMIIYJIbCA, MPOEKIUU MOMEHTA MMIIYJbCAa, KHUHETHYECKON
SHEpPIr'uH, MOTEHIUAIBHOW SHEPIUH, IOJIHOM SHEPTUN).

16. Bpemennoe u cranmonapuoe ypasuenus llpeaunrepa.

17. IlpocTeiiine OIHOMEPHBIE 3aa4i KBAaHTOBOM MEXAHUKM: YacTULA B «IIOTEHIUAIBHON
AME».

18. OCHOBBI KBaHTOBO-MEXAHUYECKOT'O MPEACTABIEHUSA O CTPOEHUH aTOMa.

19. Ypasuenue Lllpenunrepa nns aroma Bogopoja. @U3NUYECKuil CMbIC]I KBAHTOBBIX YUCEIL.
[TpaBuna orbopa.

20. BoHoBbI€ (DyHKIIMU U pacipeiesieHue II0THOCTH BEPOSITHOCTHU 1S-COCTOSHUE JIEKTPOHA
B aTOME BOI0PO/ia (HOPMaJIbHOE COCTOSTHUE aTOMA).

21. Atompl menouHbIX MeTauioB. CIEKTPhl aTOMOB ILIEJTOYHBIX MeTauioB. Cepuu B CIIEKTpax
LIEJIOYHBIX METAJIJIOB U UX IIPOUCXOXKACHHE. 3aKOH Mo3u.

22. I'mnoresa YinenOeka u ['ayncmurta. CriuH 3JIEKTpOHA.

23. [lpunuun ITaynu 1 3amoHeHHE aTOMHBIX COCTOSIHUM 3JI€KTPOHAMU. ATOMHbIE 000JI0UKH
Y TI0/1000JI0UKHU. DIeKTpoHHas KoHuryparusa. O0bsicCHeHHEe TTEPUOIUYECKUX CBOMCTB U CTPOCHUS
cucreMsl diieMeHToB [[.Menzeneesa.

24. MarHuTHble cBOMCTBa aToMOB. OpOUTANBHBIN, MEXaHUUYECKUH U MAarHUTHBI MOMEHTBI
anekTpoHa. Marneron bopa.

25. IlonHbIl MarHUTHBIE MOMEHT OJIHOZJIEKTPOHHOTO aToMa. ['MpOMarHUTHOE OTHOIIEHUE
JUIs OpOUTAIBHBIX MOMEHTOB. DHEPIus aToMa B MarHUTHOM TIOJI€.

26. Onsitel lTepna u I'epnaxa.

27. DnexTpoHHBIN MapaMarHuTHBIN pe3oHaHc (DI1P) u ero nmpunoxenue.

28. D dexT 3eemana.

29. Atom B antektpuueckoM nose. pdexr Lrapka.

30. TopmMO3HOE U XapaKTEPUCTHUECKOE PEHTI€HOBCKOE U3IyUECHHE.

31. Cepuu B CHIEKTpe XapaKTEpUCTUYECKOTIO U3IYUYEeHUsI U ero ocoOeHHOCTH. [IpoxoxieHue
PEHTTE€HOBCKUX JTy4yell uepe3 BemecTBo. J[eTeKTophl I1sl KOHTPOJIS PEHTT€HOBCKOTO U3ITyYEHUSI.

32. CHOHTaHHOE U BBIHYXJECHHOE (MHAYLMPOBAaHHOE) U3inydeHue. dusnueckne OCHOBBI T0-
crpoennst OKI'. Baxneitmue tunel OKI'. OcHOBHBIE KOMIIOHEHTHI J1azepa. CBOMCTBA U XapaKTEpH-
CTHKH JIA3€PHOT0 U3ITYy4CHHUS.

4.2.3. TemaTnka 3K3aMEeHAIMOHHBIX 33424 MO AUCHUILUINHE «ATOMHas Qu3NKa» IJs
HanpasJieHus NoAroToBKu: 11.03.04 J1eKTPOHHUKA U HAHOIJIEKTPOHUKA

Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHALMOHHBIA MPUHIIHII
Putna, Tepmbl. CriekTp aToma BOJOPOIa.

Tema 2. KopryckynsspHO-BOITHOBOH Jyanu3M. OCHOBBI KBaHTOBOM Teopuu. Y paBHeHnue Lllpe-
JUHTEepa.

Tema 3. bopoBckas moaenb aroma BoJgopoa. KBaHToBaHHE aTOMOB.

Tema 4. KBanTOBasi TeOpHsi aTOMa BOJIOPO/IA.

Tema 5. KBanToBanue aroMoB. MHOT03J1€EKTPOHHBIE ATOMBI.

29



4.2.4. [lpumepbl IK3aMEeHALMOHHBIX OWJIETOB MO IMCHHUIIMHE KATOMHAs1 (PM3MKA) s
HanpasJjeHust noAroToBku: 11.03.04 JiieKTpoHNKA M HAHOIJIEKTPOHHUKA

SK3AMEHAIIMOHHBII BUJIET Ne 1

1. Mukpomup. Macmrabbl. DKCIEpUMEHTAIBHBIE JaHHBIE O CTpoeHHH atoma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaX, KOMOMHAIIMOHHBINM MPpUHLIUI PUTHA, TEpMBIL.

2. KBaHTOBO-MEXaHUUYECKOE ONMCaHUE aToMa Bojopoza. Pa3nenenue nepemenHbix. KBanro-
BbIE UMCJIa. DHEPreTUYECKUM CIEKTP. YTIOBOE U PaAHAIbHOE PACIIPEAECIICHUE FIEKTPOHHON TIIOTHO-
CTH.

3. 3anmava. (KopnyckyisipHO-BOTHOBOM ayanu3M. OCHOBBI KBAaHTOBOW TEOpHUH. YpaBHEHHUE
[penunrepa.) Halitu cpenHioro JUIMHY BOJIHBI 1€ Bpoiiiis TemioBoro HEUTPOHA, TO €CTh HAXOAAIIE-
rocsi B TEIJIOBOM PaBHOBECHUU C OKpY>Kalolllel cpenoi, npu komHatHou temneparype 300 K.

DK3AMEHAILIMOHHBIM BUJIET Ne 2

1. CnenctBust u3 onbIToB Pesepdopaa. DxcnepumenTtanbHas mpoBepka (opmynsl Pesep-
dopna. [Tnanerapuas moaens aroma Pesepdopna. DhdexTuBHOE cedeHnE paccesiHusL.

2. OpburanbHble MAaTHUTHBIM U MEXaHUYECKUN MOMEHThI. CIIMH U COOCTBEHHBI MarHUTHBIN
MOMEHT 3JIEKTPOHA. DKCIEPUMEHTATBHOE IMOATBEP)KICHUE CYIIIECTBOBAHUS CITMHA.

3. 3apaua. (bopoBckas mozens aroma Bogopoaa. KBantoBanue atomoB.) @oToH ¢ sHeprueit
12,12 5B, nornomieHHbI aTOMOM BOAOPO/1a, HAXOASIINMCS B OCHOBHOM COCTOSTHUH, IEPEBOAUT aTOM
B BO30YKAeHHOE cocTosiHUe. ONpeneianTh ri1aBHOe KBAHTOBOE YHCIIO 3TOTO COCTOSIHHUSL.

OneHouHsble cpeAcTBa AJI1 MHBAINUJIOB U JIUL C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— MPU HEOOXOAMMOCTH MHBAJIMJAM U JIULAM C OPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBBS
IIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpY IPOBEICHUH IPOLIEY Pl OLIEHUBAHMSI pe3yJIbTaTOB 00yUeHHsI MHBAJIUIOB H JIUL] C OTpa-
HUYEHHBIMHU BO3MOXHOCTSIMU 37J0POBbsI IIPEyCMaTPUBAETCS UCIOIb30BAaHUE TEXHUUECKUX CPENICTB,
HEOOXO/IMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— MpU HEOOXOAUMOCTH U1 O0OYUYaIOLIUXCSl C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMIOB MpOIelypa OLEHUBAHUS PE3YIbTaTOB 00YUYEHUS MO JUCLHUIUIMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTAIOB.

IIporuetypa olileHNBaHUS pe3yJIbTaTOB OOYUEHUS] MHBAJIM/IOB U JIUI] C OTPaHUYEHHBIMU BO3MOX-
HOCTSIMH 3/10pOBbsI TI0 TUCLIUIUIMHE (MOAYIII0) IPEAyCMaTpUBAET MpeocTaBieHne nupopmanuu B Gpop-
Max, aJanTHPOBAHHBIX K OTPaHMUYEHUSIM MX 3[J0POBbS U BOCIIPUATHS HH(POPMALUH:

Jljig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUia U1 ¢ HapyIIEHUAMH CiyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyILIEeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN IepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTa 00y4aro-
IIUXCSL.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEIbLHONH y4eOHOM JIUTEpPaTypPbl, HEOOXOAUMON ISt
OCBOECHHUS TUCUHMUILUINHBI (MOYJIs1)
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5.1. OcHoBHas1 IMTEpaTypa:

1. CaenneB U.B. Kypc dhusuku [ DnexkTpoHHsIii pecypce]: yaeoHoe mocobue: B 3 T. T. 3: KBan-
ToBas ontuka. AtomMHas ¢pusnka. Ousnka TBepaoro Tena. dusrka aTOMHOTO SApa U JIEeMEHTapHbBIX
yactulnl / CaBenweB U. B. — CII6.: Jlans, 2018. — 308 c. — Pexxum nocryna:

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

2. AtomHas ¢usuka: yaeoHo-MeTonudeckoe nocooue / [A.I1. bapkos, B.C. [{opom, B.E. JIbI-
ceHko u ap.]|; M-Bo oOpaszoBanus u Hayku Poc. @eneparnuu, Kybanckuii roc. yH-T. — KpacHonap:
[KyOanckuii rocynapctBeHHblit yauBepcurert], 2016.

3. DneKkTpoHHBIH Kypc «DPu3nka aroMay (BKJIIOYAET B ce0s: 1) 3JIeKTPOHHBIN KypC JISKITUH; 2)
KOHTPOJIBHBIE BOITPOCHI IO pa3jiesaM yueOHOro Kypea; 3) MpakTHYeCcKue 3aJaHus 10 pa3jesnaM y4aeo-
HOTO Kypca; 4) TeCThI 10 pa3zienaM y4eOHOro Kypca); pexkuM JoCTyma:

http://moodle.kubsu.ru/

4. Uponos M.E. KBantoBas ¢usuka. OCHOBHbBIE 3aKOHBI: yueOHOE TTocoOue [DIEKTPOHHBIN
pecypc]: yuaeb. mocobue — DiekTpoH. naH. — Mocksa: U3narensctBo «Jlaboparopus 3HaHMi», 2017.
—261 c. — Pexum nocryna:

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

5. Uponos WN.E. 3anaun no oOuieit pusuke [DnekTpoHHBIN pecypc]: yueOHoe mocodue i
By30B / Uponos, .E. — 11-e u3n. — M.: Jlaboparopus 3Hanuii, 2017. — 434 ¢. — Pexxum gocryma:

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

J171s 0OcBOCHHM S AUCIMILTUHBI MHBATUAAMHU U JIMLIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10-
POBbS UMEIOTCSI U3/IaHUSI B AJIEKTPOHHOM BHJI€ B JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHb» u
«HOpaitT».

5.2. JlonoTHUTe/ILHASI JIUTEpaTypa:

1. CasenneB U.B. Kypc ob6mieit ¢pusuku [DnexkTpoHHsli pecypce]: yuebHoe nmocodue: B S 1. T. 5:
KBanToBas ontuka. AToMHas gusuka. ®uznka TBepaoro tena. du3znka aTOMHOTO Spa U dJIEMEHTap-
Heix yactull / M.B. CaenbeB. — CII6.: JIanp, 2011. — 384 c. — Pexxum nocryma:

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

2. bynkep 1. AtomHas ¢usuka [DnekTpoHHbIH pecypc]: yued. mocobue / [. bynxep, . Kum-
oemn, 1. JeMwiis. — Onextpon. nad. — MockBa: ®usmatiut, 2010. — 396 c. — Pexxum noctyna:

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

3. CuByxwuH [.B. O6muit kype pusuxu. T. 5: ATomHas u sigepHas pusuka. — M.: duzmaTiur,
2006.

4. Tpopumona T.U. Kypc ¢puzuku: yuebHOE mocoOre st UHKEHEPHO-TEXHUYECKHUX CIICITaThb-
HocTel By30B. — M.: Akanemus, 2010 (18-e uzn., crep.). — M.: Axkagemus, 2014 (20-e u3z., crep.).

5. Tpopumosa T.U. OcHOBBI Ppu3nKU. ATOM, aTOMHOE PO U 3JIEMEHTapHbIE YaCTUIIBL: yueo-
Hoe nocooue. — M.: KHOPYC, 2011.

6. llmoneckuit 3.B. ATomHas ¢uzuka. Tom 1. BBeaenue B aroMHyt0 GU3MKY [DNEKTPOHHBIN
pecypc]: yaeb. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum nocryma:

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

7. Hnonbsckuit 3.B. Atomuast pusuka. Tom 2. OCHOBBI KBaHTOBOW MEXAHUKH U CTPOECHHE JJIEK-
TPOHHOUM 000JIOUKH aTroma [DJIeKTPOHHBIN pecypc]: yued. — DnektpoH. naH. — Cankt-IlerepOypr:
Jlans, 2010. — 448 c. — Pexxum gocrymna:

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

5.3. [lepuoauyeckue U31aHusA:

B mupe nayku
KypHan sKkciepuMEeHTaIbHOM U TEOPETUUECKOH (pr3uKH
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W3BecTus poccuiickoit akagemuu Hayk. Cepust pusnueckas

NuxeHnepHO-PpU3NUECKHN KypHAI

[Tucema B )KypHAI SKCIEPUMEHTAIBHON U TEOPETUIECKOH (PU3HKH

VYenexu (u3NYecKux HayK — €KeMECSUHbIN KypHall. DJIEKTPOHHAs BEPCHs JKypHaJla: aHHO-
Taluu, cTaTthu B popmate pdf

6. Ilepeyenns pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOH ceTH « UHTEepHET,
He00XO0IUMBIX /IJI51 OCBOCHUS TUCHHUILUIHHBI (MO1YJIA)

1. Dnexrponnas 6ubanorexa FOPAWT: www.biblio-online.ru

2. DnextponHo-6ubMoTeunas cucrema JIAHb: https://e.lanbook.com

3. Undopmannonnas cucrema «EqmHoe okHO JocTyna K 00pa30BaTeIbHbIM pecypcam»:
http://window.edu.ru/window

4. bubnroTreka MEeKTPOHHBIX YIeOHUKOB:

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

5. AHHOTHPOBaHHBIN TeMaTUUYeCKUi KaTanor IHTepHeT pecypcoB o pusuke:
http://www.college.ru/

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

7. Karanor Hay4HBIX PECypCOB:

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

8. bonbas Hay4yHast OuOIMOTEKA!

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

9. EcrecTBeHHO-HAaY4HbIN 00pa30BaTEIbHBIN MOPTAI:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKko-MaremMarnyeckas 6ubanoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢uzuke s BY3os:

http://physics-lectures.ru/

13. Texunueckas 6MOIMOTEKA:

http://techlibrary.ru/

7. MeToauveckue yKazaHus il 00y4alOUUXCsl 0 OCBOEHUIO JUCIHUNIMHBI (MOIYJIS)

Jlexuus siBNsieTCS OJJHOM U3 (POPM U3YyUEHUsI TEOPETHUECKOr0 MaTepuasia o JucuuIuiiee. B
X0JI€ JIEKIIMOHHOTO Kypca MPOBOJUTCS U3JI0KEHUE COBPEMEHHBIX HaY4YHBIX MTOAXOI0B U Teopuil. B
TETpaJu 715l KOHCIIEKTUPOBAHUSI JIEKIIUH HEOOXOIMMO UMETh MOJIs, I/I€ IO X0y KOHCIIEKTUPOBaHUS
JieNatoTcsl He0OXOMMbIe MMOMETKU. 3aliCH JJOJDKHBI OBITh M30MpaTeNbHBIMU, MOJHOCTBIO CIEAYET
3aMCBIBaTh TOJBKO ONpPENENCHNs. B KOHCIIEKTe NMPUMEHSIOT COKPAILIEHHE CIOB, YTO YCKOpSET 3a-
nuck. Bonpocsl, BOZHUKAaIOIMIKE B XO/€ JIEKIIMH, PEKOMEHIYETCSI 3alIMChIBATh HA MOJISX U MOCJIE OKOH-
YaHUs JEKIUU 00paTUThCS 3a pa3bsiCHEHUEM K Ipenogasarento. Heobxoaumo akTUBHO paboTath C
KOHCIIEKTOM JIEKI[MU: 110CJIE OKOHYaHUS JIEKIIUN PEKOMEHAYETCS IEPEUNTATh CBOU 3aIIMCH, BHECTH
MOMPABKH U JIOTIOJHEHHUS.

OnHUM 13 OCHOBHBIX BUJIOB JICSITEILHOCTH CTY/ICHTA SIBIISIETCS CAMOCTOSITeNIbHAst paboTa, KO-
TOpasi BKJIIOYAET B ce0sl M3yUYeHHE JIEKIIMOHHOTO MaTepuaa, yaeOHUKOB U yueOHBIX TOCOOM, moj-
TOTOBKH K BBITIOJHEHUIO TAOOPAaTOPHBIX PA0OT M OPOPMIICHUIO TEXHUYECKUX OTUETOB IO HUM, a TaK
K€ MOJTOTOBKH K MPAKTUYECKUM 3aHITHSIM M3YYEHHUEM KPAaTKOW TEOpHUH B 3aJJaYHMKAX U PEIICHUU
JIOMAaIIHUX 3aJaHui.

ConpoBox/IeHHE CaMOCTOATENBHOM pabOThI CTyI€HTOB MOXET ObITh OPraHU30BAHO B CIEY-
IOIIMX GopMax:

— COCTaBJICHUEM MHIUBUIYAJIbHBIX INIAHOB CAMOCTOSITEIbHOM PabOThI Ka’KA0I0 U3 CTYIEHTOB
C YKa3aHUEM TE€MbI U BUJIOB 3aHATUH, ((OPM U CPOKOB MPEACTABICHUS PE3yJIbTATOB;
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— MPOBEJIEHUEM KOHCYIbTAIi (MHAUBUAYAIBHBIX WX TPYIIOBBIX), B TOM YHCJE C MIPUME-
HEHUEM JIMCTAaHIIMOHHOM cpe/ibl 00yUYeHHUsI.

Kputepuii onieHkn 3pGEKTUBHOCTH CaMOCTOSITEIILHON PabOThl CTYACHTOB (OPMUPYETCS B
X0JIe MMPOMEKYTOUHOI'O KOHTPOJIS MPOLiecca BHIOTHEHUS 3aJJaHUN U OCYIIECTBIIAETCS HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJICHCTBUS B OTKPHITON MH(POPMALIMOHHON Cpelie U OTPaKaeTCs B MPO-
necce (GopMUpPOBaHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEs CTyAeHTa.

B cooTBeTCTBUM € 3TUM NpPHU NMPOBEJCHUU ONEPATUBHOIO KOHTPOJSI MOTYT MCIIOJIBb30BATHCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBIMOJHSAEMBIM paboTaM J1abopaTOPHOro MPaKTHUKyMa, TaK U K COOT-
BETCTBYIOIIMM pa3JielaM OCHOBHOM TUCIMIUIMHBI «ATOMHAs (DU3HKaY.

KoHTpo:b ocymiecTBisieTcsi MOCPEACTBOM TECTUPOBAHUS CTYACHTOB [10 OKOHYAHUU U3YUEHUS
TeM y4eOHOU JUCUIUTUIMHBI ¥ BHITTOJIHEHUSI TUCHbMEHHBIX KOHTPOJIBHBIX padoT.

[To uToram BBIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThl CTYAEHT COCTAaBJISET MOIPOOHBIN
IIMCbMEHHBIN OTUYET, ONIMPAsICh HA KOTOPBIM 10JIKEH B Oecelie ¢ IPeroaaBaTeaeM NpoaeMOHCTPUPO-
BaTh 3HaHME TEOPETUYECKOTO U AKCIEPHUMEHTAIbHOrO0 Marepuana, oTHocsulerocs k padore. [Ipo-
BEpKa 3HaHUH CTyJeHTa OCHOBaHA Ha KOHTPOJIBHBIX BOIIPOCAX, IPUBEACHHBIX B OMIMCAHUH PAOOTHI U
JOTIOTHUTEIBHBIX BOMPOCAX, KACAIOMIUXCS COOTBETCTBYIOIIMX Pa3AeliOB OCHOBHOM AMCIMILIUHBI
«AtomHas puzukay. [locie BeImomHeHUs 1a00paTOPHOI pabOTHI CTYACHT MPEAOCTABIIIET OTKOPPEK-
TUPOBAHHBIN B X0/I€ 3aIIUTHl TUCHbMEHHBINA OTYET O HEH.

JomnoauTenbHas Gopma KOHTPOIIT d3PPEKTUBHOCTH YCBOCHHUS MaTepuaia U MPHUOOPETCHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCSl B OTKPHITON MHTEPAKTHUBHOW 3aIiuTe paboThl HA YCTHOM BBI-
CTYIUJICHUH IIE€pel ayTUTOPUEI COKYpPCHUKOB. B 3TOM citydae 3amura npoxXouT B peXUME KpaTKOIro
JOKJIaa Ha KOH(epeHITHH.

CompoBOXKIEHHE CaMOCTOSITENFHON padOTHl CTYIEHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dbopmax:

— BBITIOJTHEHHE CEMECTPOBON KOHTPOJIBHOM pabOoThI 110 HHMBHIyaIbHBIM BapHAHTAM;

— YCBOEHHE, JIOMOJHEHHE U BHUKAHUE B pazOupaeMble pa3feNbl JUCIUILUIMHBI IPH MTOMOIIIH
3HaHMUH NOJTyYaeMBIX IO CPEJCTBAM U3yUEHHS] pEKOMEHAYEMON JTUTEPaTyphl U OCYLIECTBISIEMOE Y-
TeM Hamucanus pedepaTuBHBIX paboT;

— KOHCYJBTAIlW, OPTaHU30BAHHBIC JJIS1 Pa3bsICHEHHS MTPOOJIEMHBIX MOMEHTOB IIPH CaMOCTO-
ATEIHLHOM W3YYEHUU TEX WJIM MHBIX aCMIEKTOB Pa3/ielioB yCcBauBaeMoi HH(OpPMAILIUY B JUCIUILTHHE.

K cpenctBam obecriedeHHnss OCBOCHUS AUCHUIUINHBI «ATOMHAsE (PM3UKa» TaKKE OTHOCHUTCS
AJIEKTPOHHBIN BapHaHT y4yeOHOTo MOcoOUs Mo sAAepHON (HU3UKe, BKIIOYAIOIUI B ce0sl:

— JIEKIIMOHHBINA KypC TUCIHMILTHHBI «ATOMHAs (pr3uKay;

— KOHTPOJIbHBIE BONPOCHI IO KAXKAOMY pazjiesly yueOHOMH TUCIUIIIHBI;

— CIMCOK 3a/1a4 110 KaXI0My pa3zeny yueOHOM TUCIUIUINHBI.

K cpenctBam obecriedeHus] OCBOCHUS NUCHUIUIMHBI «ATOMHasi QU3UKa» TakKe OTHOCATCS
AIIEKTPOHHBIC BAPUAHTHI JOTIOJHUTEIBHBIX Y4eOHBIX, HAYYHO-TIOMYJISIPHBIX H HAYYHBIX M3TaHUH 110
saqepHON (U3MKe.

PexoMenayercs cneayromuii TpaduK U KaJleHJAPHBIN MJ1aH CaMOCTOSTENBHON pabOThI CTY-
JIEHTOB TI0 Y4eOHBIM HeemsM (8 Heenb):

Tunosble 3aJaHUS JISI CAMOCTOSITE/IbLHOM Pa00ThI CTYIEHTOB

dopma nipen o
No . Kon-Bo p P BBITIOJI-
Tema nnu 3aganue Texymen padboTsl CTaBJICHUS
TEMBI 4acoB HEHHS
pe3yNbTaToB
(Henmenm)
2 Crnenctus u3 onbiToB Pesepdopna. Dkcme- | 7 VYerapiii otser. | 1
pUMEHTaJIbHAsT MpoBepka ¢opmynsl Pesep- TeKkcCToBBIA HOKY-
dopna. MeHT. Pedepar.
Brimonxnenue
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MPAKTUYECKUX
3aganwuii (I113), Te-
CTOB M KOHTPOJIb-

HbIX padot (KP).
4 CoOcTBeHHBIE 3HAYE€HUST M COOCTBEHHEIE | 7 Verueli  oTBerT. | 1
¢ynkuun omnepatopoB. Omnepatop ['amuib- TeKkCTOBBIA HOKY-
TOHA. MeHT. Pedepar.

Bremonnenue 113,
TectoB 1 KP.

4 VrioBoe u paguanbHOE pacrpeaesnenue | [ VYerubiii otser. | 1
IJIOTHOCTH BEPOSITHOCTH. TeKcToBbIN HOKY-
MmeHT. Pedepar.
Bremonnenue 113,
TecTtoB 1 KP.

6 CriekTpaJIbHbIC CEpUU B aTOMax IIEIOYHBIX | 7 Verueli  oTBerT. | 1
METAaJLIOB. TekcToBbId JOKY-
MeHT. Pedepar.
Bremonnenue 113,
tectoB 1 KP.

7 DNEeKTPOHHBIA IMapaMarHuTHBIA pe3oHanc | 10,8 VYerabiii otser. | 1
(OI1P) u ero mpunoxxeHus. ATOM B DJIEKTPH- TeKkcToBbI JOKY-
geckoM niosie. Dddext Ilrapka. meHT. Pedepar.

Brimonnenue 113,
tectoB U KP.

8 N3ydyeHne 3akOHOMEpPHOCTEW CBOWMCTB 3ie- | 7 VYerupii  otBert. | 1
MEHTOB B MIEPUONYECKON CUCTEME. TekcToBbIA JOKY-
MmeHT. Pedepar.
Bremonunenue 113,
tecTtoB U KP.

9 MeTobl perucTpalyu U JeTeKTOphl peHTre- | 7 VYerupii  otser. | 1
HOBCKOI'O U3JIy4YEHHUS. TekcToBbI JOKY-
MeHT. Pedepar.
Bremonnenue 113,
tectoB U KP.

11 KoHcTpyKkius ra3oBbIX M TBEpAOTEIBHBIX | / VYerupii  otser. | 1
J1a3epoB. XapaKTEPUCTUKH JIA3EPHOTO U3ITY- TekcToBbIA JOKY-
YEHMUS. MmeHT. Pedepar.

Bremonuaenue 113,
tectoB 1 KP.
Umoczo: 59,8 8

B OCBOCHHUW MUCHHUIUIMHBI WHBATHAAMH W JIMIAMHA C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3I0pOBbsl OOJIbIIIOE 3HAYEHHE HMMEeT HWHAMBHIyallbHas Yy4yeOHas paboTa (KOHCYNIbTAallUU) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE YUeOHOro MaTepuara.

WunuBuyanbHble KOHCYIBTAIMU TI0 TIpeaMeTy (B ToM uucie depe3 email, SKype uiu viber)
SIBJISIFOTCS. B&XKHBIM (DaKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3AUH O0yUYCHHUs 1 YCTAaHOBICHUIO
BOCITUTATENIFHOTO KOHTAKTa MEXKIY TpernoaaBaTeseM W O0YYarOUMMCS WHBATUIOM WM JIAIIOM C
OrPaHUYCHHBIMH BO3MOYXKHOCTSIMH 3I0POBbSL.

8. Ilepeuenb UHGPOPMANMOHHBIX TEXHOJIOTMI, MCNOJIb3YyeMbIX IPH OCYIIECTBJICHNUH 00-
Pa30BaTeJbHOI0 MpoLecca Mo JUCHUILINHE (MOTYJII0)

34



8.1. IlepeueHb HHGOPMAIIMOHHBIX TEXHOJIOT Ui

WNudopmannonnsie 00pa3oBaTeIbHbIE TEXHOIOTUH BOZHUKAIOT MPHU MCIIOJIB30BAaHUH CPENICTB
MH(OPMAaLMOHHO-BBIUMCIUTENHOM TeXHUKU. OOpa3oBaTeNnbHyl0 Cpely, B KOTOPOM OCYIIEeCTBIIS-
I0TCS1 00pa3oBaTeIbHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUH, OMPEACISIOT paboTaroliie ¢ Heill KOMIIO-
HEHTBI:

— TEXHUYECKast (BUJ UCTIOIb3YEMBIX KOMIIBIOTEPHOM TEXHUKHU U CPEJICTB CBS3H);

— IPOrpaMMHO-TEXHUYECKas (IIPOrpaMMHBIE CPECTBA MOJICPKKUA pealu3yeMOi TeXHOIIO-
UM 00y4YeHMUs);

— OpraHU3aI[MOHHO-METOANYEeCKas (MHCTPYKUMHU y4YalIUMCsl M IperoaaBaTessM, OpraHusa-
1Usl y4eOHOTO TIpoIiecca).

[Ton 06pazoBaTebHBIMU TEXHOJIOTHSIMH B BBICIICH IIKOJIE TOHUMAETCSI CUCTEMa HAYYHbBIX U
WH)KEHEPHBIX 3HAaHUH, a TaKKe METOJIOB M CPEJCTB, KOTOPBIE MCIIOIB3YIOTCA sl CO3/1aHus, cOopa,
nepenavn, XpaHeHust 1 00paboTku uH(opMauK B IPeIMETHOM 001acTH BBICIICH MIKOIbL. DopMu-
pyercs mpsiMasi 3aBUCIMOCTD MKy 3()(PEeKTUBHOCTHIO BBIOJIHEHHS Y4EOHBIX MPOrPaMM U CTerie-
HBIO UHTETPAIMN B HUX COOTBETCTBYIOIUX UH()OPMALIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOTHIA.

Wudopmannonnas oOpa3oBaTenbHas cpelna MpEeACTaBIsieT co00H MH(POPMAIMOHHYIO CH-
cTeMy, OOBEAMHSIONIYIO MTOCPEICTBOM CETEBBIX TEXHOJOTHM, MPOTrpaMMHbBIE U TEXHUYECKHE Cpell-
CTBa, OPraHU3alMOHHOE, METOJJUYECKOE U MaTEMAaTUIeCKOe 00eCTIeYeHHE, TPEIHA3HAYCHHOE JIJIs T10-
BbIIIEHUS 3P PEKTUBHOCTU U AOCTYIMHOCTH 00pPa30BaTEeILHOrO MPOIecca MOATOTOBKHY CIIEIIUATNCTOB.

XapakTepHoi 4epToil 00pa30BaTeNbHON CPeIbl SABISIETCS BOZMOXKHOCTH CTY/IGHTOB U MPEIO-
naBaTesiel oOpalaThCsi K CTPYKTYPUPOBAHHBIM Y4eOHO-METOAMUECKUM MaTepuajiaM, 00yJaroIum
MYJBTUMEAUMHBIM KOMILJIEKCAM BCETO YHUBEPCUTETA B JIF0O0OE BpeMs U B JIFOOOH TOUKE MPOCTpaH-
ctBa. [ToMmuMo nocTynmHOCTH yueOHOrO MaTepuaia, He0OX0AUMO 00eCIeYnTh 00y4aeMOMY BO3MOXK-
HOCTb CBSI3M C MpEINoiaBaTesieM, oJyuyeHue KOHCYNIbTAalluu B OH-JIallH WK odd-naiiH pexxumax, a
TaK)K€ BO3MOKHOCTD ITOJIy4EHUS MHANBUIYAJIbHON «HABUTALMN» B OCBOCHNUHU TOT'O WJIM MHOTO Mpe-
MeTa. CTyieHThl OyAYT CTPEMUTHCS K THOKOMY peXUMY 00yUYEeHHsI, MOIyJIbHBIM ITPOrpaMMaM ¢ MHO-
TOUYMCIIEHHBIMU MOCTYIIJIEHUSAMU U OTYUCIIEHUSIMHU, KOTOPBIE MTO3BOJIST HAKAIUIMBATh 3a4ETHBIC €11-
HUIIBI, CBOOOIHO MEPEBOAUTHCA U3 OJTHOTO By3a B IPYrOM C YYETOM MPEbIIYILIETO OIbITa, 3HAHUN U
HaBBIKOB. [Jo-ITpeskHEMY BayKHOM I CTYAEHTOB OCTAHETCSI BO3MO>KHOCTB JINYHOTO PA3BUTHS U ITPO-
(eccroHaNbHOrO POCTa; MPOrpamMMbl MOJYYEHHS] CTENIEHU M KOPOTKHE KypChl, BOBMOXKHO, OyIyT
MOJIb30BAaThCsl OJAMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT MOTPEOHOCTh B Mporpammax npogeccuo-
HaJIbHOTO OOyUY€HUs U aCIMPAHTCKUX MPOTrpaMMax.

WNHdopmanroHHble TEXHOJIOTUU MOTYT OBITh MCIIOJIb30BaHbl P OOYYEHUU CTYIEHTOB He-
CKOJIbKUMU criocobaMu. B camom npocToM citydae peasibHbIi ydeOHbIH npoliecc UaeT M0 0ObIYHBIM
TEXHOJIOTUSM, a MH(OPMAIIMOHHBIE TEXHOJOTHH MPUMEHSIOTCS JHUIIb Ui MPOMEKYTOUHOTO KOH-
TPOJISl 3HaHUM CTYJEHTOB B BUJE TECTUPOBAHHUA. DTOT MOJXOJ K OpraHU3alli 00pa30BaTEIbLHOTO
Ipolecca IpeCTaBIsIeTCs OUEHb EPCIIEKTUBHBIM BBUAY TOTO, YTO IPHU €r0 JOCTATOYHO HIMPOKOM
HCIIOJIb30BAaHNU YHUBEPCUTET MOXKET MOJIYUUTh CEPhE3HYI0 SKOHOMUIO CPEICTB U3-3a O0sIee HU3KOM
CTOMMOCTH NPOBENIEHUS CETEBOIO0 KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHUIO C ayAUTOPHBIM.

[Ipumenenne o6pa3oBaTeabHBIX HHYOPMALIMOHHBIX PECYPCOB B KQU€CTBE JIONOJHEHUS K Tpa-
JUIIMOHHOMY Y4eOHOMY IpOIIecCy MMeeT 00JIbIIoe 3HaUeHHE B TEX CIy4asiX, KOrJla Ha KayeCTBEHHOe
yCBOEHHUE 00beMa yueOHoro Matepuaina, mpenycmoTperroro ['OC, He XBaTaeT ayAUTOPHBIX 3aHATHI
no yueOHOMY Tutany. Kpome Toro, Takas ¢popma opranuzaiuy y4eOHOro npoiecca O4eHb BaKHa MPU
HEOJMHAKOBOW HAYaJIbHOW TTOJATOTOBKE 00YJarOIITUXCSl.

Crnenyer 0COOEHHO MOAYEPKHYTh, YTO MPU TAKOM IOJXOJie KpaifHe BakHO 00eCeyuTh MH-
TEHCUBHBIM KOHTPOJIb CTENEHU YCBOEHHS MaTtepuana. Kak mpaBuio, Mo Kakaol TeMe MpeaycMoT-
peHo 0oJbIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHUE WM KOHTPOJIBHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOIJICHHBIA OIBIT TPUMEHEHUS MH(POPMAIIMOHHBIX M TUCTAHIIMOHHBIX
TEXHOJIOTUI B y4eOHOM IpOIEcCce B Pa3IMYHBIX BApHAHTAX IO3BOJIIET TOBOPUTH 00 OIpeaeIeHHBIX
MPEUMYIIEeCTBaX MOAO0OHBIX (OopM OpraHU3aMKy Y4eOHOTO MmpoIecca:

— CTAHOBHTCSI BO3MOXXHOH NMPUHIMIIMAIBLHO HOBAsi OpraHU3alMs CaMOCTOATENbHON paboTh
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CTYJIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTh Y4eOHOTO Mpoliecca;

— Y CTYJIEHTOB MOSBJISIETCS IOMOIHUTENbHAS MOTUBALIMSI K TIO3HABATEIILHOU JESATEIbHOCTH;

— IOCTYITHOCTh Y4€OHBIX MaTepUaloB B JI000€ BpeMms;

— BO3MOKHOCTh CAMOKOHTPOJISI CTENEHW YCBOCHHUSI MaTepHaia 1Mo KaKJI0H TeMe HEeOTpaHH-
YEeHHOE KOJIMYECTBO Pas.

8.2. IlepeyeHb HEOOXOAMMOTI0 MPOTPAMMHOIO0 o0ecriedeHust

1. Onepanuonnas cucrema MS Windows (© Microsoft Corporation).

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

3. IlporpamMmHOe oOecriedeHre [JIsi OpraHU3aluy yIpaBisieMoro U 6e30MacHOro JI0CTyIa B
NurtepHer.

Ne norosopa [lepeueHp TMIIEH3HOHHOTO MPOTPAMMHOT0 00eCeUeHUS
Hor. Ne77-AD®/223-D3/2017 | [Toanucka Ha 2017-2018 y4eOHBINH TO1 HA POTPAMMHOE 00ec-
ot 03.11.2017 MeYeHWe B paMKax MporpaMmbl KommaHuu  Microsoft

“Enrollment for Education Solutions” myisi KOMIIBIOTEPOB U Cep-
BepoB Ky0aHCKOro rocy1apcTBEHHOTO YHUBEPCUTETA U €ro (pu-
JIMAJIOB:

4. IIporpammHoe obecrieueHue i 6e3onacHoi paboThl Ha KOMIbIOTEPE — (DallIOBBINA aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa IlepeueHb JIMIIEH3MOHHOTO TPOTrPAMMHOI0 00ecreueHus
Konrpakt Ne69-AD®D/223-03 | KoMmIeKT aHTUBUPYCHOT'O MPOrPaMMHOI0 obecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB TOJIb30BaHMS):
AHTUBHpYCHAas 3amMTa (U3NYECKUX pabOUYMX CTaHLIUN U cepBe-
pOB:

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

AHTUBHpYCHAsI 3alIMTa BUPTYalbHbBIX cepBepoB: Kaspersky Se-
curity mist BUpTyansHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa MOYTOBOrO cepepa ot crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpYCHAs 3alIUTa BUPTYaIbHBIX padounx cranumii (VDI):
Kaspersky Security mns BupTyansHbsix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cuctema komnerorepHoit mareMatuku MATHCAD ¢ HeoOX0aMMBbIMU MaKeTaMH pacilu-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbpioTepHoir Marematnku MATLAB + SIMULINK c¢ wHeoOxomumbiMu
tynbokcamu (© The MathWorks).

Ne noroBopa | TTepeuens MUIEH3HOHHOTO IPOrPAMMHOTO 0GECIICUCHHUS
Kontpakr Nell15-OAD®/2013 | [Ipoanenne mporpaMMHON TOANEPKKHA M TPUOOpPETEHUE MpaB
ot 05.08.2013 M0JIb30BaHMS MPUKJIIAJHBIM IPOTPAMMHBIM 00€CTIeYeHHEM
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MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel27-A2®/2014 ot
29.07.2014

IIpenocraBienue OECCPOYHBIX MpPaB MOJIb30BAHUS MPOrPAMM-
HbIM 00€CIeueHHeM, BO3MOKHOCTh 3arpy3Kd JIMIIEH3MOHHOTO

porpaMMHOro obecrieueHus uepes MHrepHer:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

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

Econometrics Toolbox

8.3. [lepeuenb HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. OnextponHnas 6ubnuoreunas cuctema eLIBRARY.RU:
http://www.elibrary.ru
2. Madopmarnmonnas cucrtema «EarHOE OKHO JJ0CTyIa K 00pa30BaTeIbHBIM PeCypcamy»:
http://window.edu.ru/window
3. PyOpuKOH — KpyIHEHIIHNI SHIMKIIOIeMYecKuii pecypc MHTepHeTa:
http://www.rubricon.com/
4. AHHOTUPOBAHHBIN TeMaTH4eckuil katanor HTepHeT pecypcoB o pusuke:
http://www.college.ru/
5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonbias HaydHast OubnoTeKa:
http://www.sci-lib.com/
7. EcrecTBeHHO-HAaY4HbIN 00pa30BaTeIbHBIN MOPTA:
http://www.en.edu.ru/catalogue/
8. Texuuueckas OMOIMOTEKA:
http://techlibrary.ru/
9. ®usnueckast SHITUKIONEINS
http://www.femto.com.ua/articles/
10. Akagemuk — CoBapy M SHIUKIIOTICINN Ha AKaJeMHKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/
11. Bukuneaus — cBoOOIHAS SHITUKIONEINS.
http://ru.wikipedia.org/wiki/
[opran «AToMHas Gpu3nKa»
http://ru.wikipedia.org/wiki/AToMHas ¢u3uka/
[TopTan «Atom»
http://ru.wikipedia.org/wiki/ATom/
[Topran «3nexkTpoHHass 000JI0UKAY
http://ru.wikipedia.org/wiki/DnekTpoHHas_o0osiouka/
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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/

ITopran «Mosekyna»
http://ru.wikipedia.org/wiki/Monekyima/
[MopTran «2nexTpoHHAass KOHPHUTYpaLHs»
http://ru.wikipedia.org/wiki/3nexTponHas_koHbUTrypalus/
12. ®dusuyeckast YHIMKIIONEINAS
http://www.femto.com.ua/articles/
Atom — Ou3nYecKas SHIUKIONEIUS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @uzndeckast SJHUMUKIONEAUS
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 OHJIAWH
http:// www.fxyz.ru/dopmynsl_no_dusuke/aromMmHas_¢dusuka/
14. Atomuas pusuka — Merasunuknonenus Kupuna u Medoaus
http://megabook.ru/rubric/Hayka/®Puszuka/Atomuas_dusuka/

9. MarepuaibHO-TeXHH4YeCKas 0a3a, He00X0AMMasi 1JIs1 OCYILIeCTBJICHUSI 00pa3oBaTe/ib-
HOT'0 Npo1ecca no TMCUUILINHE (MOTYJIIO0)

VYcnemHas peanusanus IOpernofaBaHUsl AUCUUIUIMHBL «ATOMHas (u3MKa» Mpearnoaraet
HaJINYMe MMUHUMAJIbHO HEOOXOAMMOro I peain3aluy 0akalaBpCKON MporpaMMbl MEepedHs: Mare-
PHATEHO-TEXHUYECKOTO 00ECTICUCHHS:

— JIGKLIMOHHBIE ayIUTOPHH (000pYy10BaHHBIE BUJICONPOEKLIMOHHBIM 000PY10BaHUEM ISl ITpe-
3€HTallui, CPeJCTBAaMH 3ByKOBOCIIPOU3BEACHUS, IKPAaHOM, 1 UMEIoIIKe Bbixoa B IHTepHeT);

— KOMITBIOTEPHBIE KIIACChI Ul IPOBEIECHUS MPAKTHUECKUX 3aHATHH;

— JTUCIUIEWHBIN KJIacC ¢ MEpPCOHAJIbHBIMU KOMIBIOTEpAMU JUIsl IPOBEJIEHUS JTaOOPATOPHBIX
IPYNIOBBIX 3aHATUH;

— IpOTrpaMMbl MOJIEIUPOBaHUS (PU3UUECKUX MPOILIECCOB B aTOMHOM (PU3UKE;

— MPOrpaMMbl OHJIAHOBOTO KOHTPOJISl 3HAHUH CTYACHTOB (B TOM YMCJIe IPOrpaMMHOE obec-
Ne4YeHNEe JUCTAHLIMOHHOTO 00Yy4EHHUs);

— HaJIn4yMe HeoOX0IMMOTr0 JIMIIEH3HOHHOTO POrpaMMHOI0 obecreueHus (onepanuoHHas CH-
crema MS Windows; unterpupoBannoe odrcHoe npmioxenue MS Office; cucrema KOMIbIOTEPHOM
matematuku MATHCAD c¢ mnakeramu paclIMpeHMil; cHCTEMa KOMIIBIOTEDHOM MaTeMaTHKHU
MATLAB + SIMULINK ¢ HeoO6X01uMbIMH TYJI00KCaMHu ).

JIaGopartopust aTOMHOM U siAepHOHN (PU3MKH OCHAILIEHA CIICAYIOUIMM 3KCIIEPUMEHTAIbHBIM MH-
CTpyMEHTapueM:

— ycranoBka ®KJI-6 ¢ octimnorpagom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonuciiem H307/1;

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

— nabopatopusie komiuiekcsl JIKK-4 u JIKK-5;

— crnektporpadsl JIDPC-8 u kBapuessiii MCII-28;

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

— ¢otoanekrponnbie kacceta MOPC-6 (MHOrokaHanbHasi ONTUYECKAask PETUCTPUPYIOLIAs CH-
crema) Juist ciektporpada UCII-28;

— ucKpoBoi reneparop NBC-29;

— cektpometp COIIP-2;

— nozumetp JAPI'3-02 u nozumerp-pagunomerp MKC-05;

— CUTHAJIM3aTOp 3arpsA3HEHHOCTH;

— 1abopaTopHas yCTaHOBKA 10 U3MEPEHUIO NIEpUOJia MOJIypacnaja;

— pPaAOMETPHI C OCUMIIIOrpadoM U epecueTHHIM IPUOOpPOM;
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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
http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/

— nabopatopHas ycraHoBka YJIII-1;

— CLUMHTWUISILIMOHHBIE TPUOOPHI Pa3IMYHBIX TUIIOB;

— IIEpCOHAIbHBIE KOMIIBIOTEPBI C YCTAHOBJICHHBIM IPOrPaMMHBIM KOMILIEKCOM «PuU3HKa
Mukpomupa (MI'Y)».

[Tpu ucronp30BaHUM 3JIEKTPOHHBIX U3JAHUN BY3 JOJDKEH 00€CHeUUTh KaXI0ro o0ydJaromie-
rocsi BO BpeMs CaMOCTOATENbHOM OArOTOBKH pa00OYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOOM
B lIHTEpHET B COOTBETCTBHH C 00BEMOM HM3Y4aEMBIX TUCIHUILIHH.

Ne B pabor MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE U CIIUILTHHBI
/1 (MOynsl) M OCHAILIEHHOCTh
1 JIEKIIMOHHBIC 3aHITHS Y4eOHast ayAuTOpHst I TPOBEICHUS 3aHITHIA JICKIHOH-
Horo tuna — aysa. 300, kopm. C:
2 [MpakTHyueckue AynuTopusi, OCHaIIEHHAst TPEMsI MEJIOBBIMU HJTH MapKep-
3aHATUS HBIMH JIOCKAMH, NPE3CHTAIMOHHOW TEXHUKOU (IIPOCKTOP,

9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IIPOrpaMM-
HeiM obecrieuenneM (I10), a Takke MOCTaTOYHBIM KOJHYE-
CTBOM HoOcamo4HbIX MecT Ne 211c¢

3 JIaGopaTopHbie «Y4eOHas 1abopaTopusi aTOMHOH U SAIEPHON PUIUKI»:
3aHATUS ayn. 225c¢ (cM. HIDKeCTIeAYIONYI0 TabIuILy).

4 Kypcosoe KoMmHats! 171 BBIIIOJIHEHUSI KYPCOBBIX padoT:
MPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢c UTuCC mar.; 311 (PT, DuH, P®); 132¢

(@)

5 ['pynnossie Aynurtopus 211c
(MHIUBUyaTbHBIC)
KOHCYJIbTallUH

6 Texymuii KOHTPOIIb, Aynuropun: 211c, 300c
IIPOMEXKYTOUHAs
aTTecTaIus

7 CamocrosTenbHas KaOuner nns camocTosITeNIbHON pabOThI, OCHAIlEHHBIH
paboTta KOMIIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO IMOJKIIIOYEHUS K

cetu «MIHTEpHETY», TPOTPAMMOI SKPAHHOTO YBEITUUYEHUS U 00€eC-
MIEYESHHBIN JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30-
BaTEJIbHYIO CPEy YHUBEPCUTETA!

208c¢, 205¢

«YueOHasi J1JabopaTopusi aTOMHOI U siAepHOiIl Pu3nuKm», aya. 225¢

JlaGopaTopHbie paGoThI O6opynoBanre W MPOTPaMMHO-TEXHHYE-

0 AUCIUIIINHAM: CKO€ OCHaIleHne yueoHo maboparopuu, ot- | Koi-

«AToMHas PpU3NKay, HOCSIIIIAECS TOJBKO K HAaHHBIM JUCLHUINIHA- | BO

«Du3nka aTOMHOrO siIpa HaM:

U DJIEMEHTAPHBIX YaCTHUID) YcranoBka @KJI-6 ¢ ocumminorpadpom CQ- 1
5010A

Ycranoska JIKK-2 ¢ camonucuem H307/1 1
Ne-He nazep JIT'H-203 ¢ BosibTMETPOM, KOM-
IBIOTEPOM U IPUHTEPOM

Jla6oparopubie komrekcsl JIKK-4 u JIKK-
5

Cnekrporpadst JIOC-8 u kBapressiii UCI-28 | 2
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dortosrnexkrpornasie kaccera MOPC-6 (MHO-
TOKaHAIIbHASL ONTUYECKAs] PETUCTPHUPYIOIIAS
cucrtema) s criektporpada JJDC-8

®oroanexkTponnbie kaccera MOPC-6 (MHO-
rOKaHaJIbHAsl ONTHUYECKasl PErHCTPUPYIOLIast
cucrtema) s cnekrporpada MCITI-28

Hozumetp JAPI'3-02 u no3umeTp-pagruoMeTp
MKC-05

CI/IFHaJ'II/I3aT0p 3aIrpA3HCHHOCTHU

JlaGoparopHasi yCTaHOBKAa IO H3MEPEHHUIO
nepuoja rnojiypacnaja

Paguomerpsl ¢ ocuuiiorpadom u nepecyer-
HBIM [TpHOOpOM

JlaboparopHas ycranoBka YJIII-1

CI_II/IHTI/IJ'IJ'IHI_II/IOHHBIG HpI/I60pr Ppa3INYHbIX
THUIIOB

[epcoHanbHbIe KOMIBIOTEPBI C YCTAHOBJICH-
HBIM TIPOTPAMMHBIM KOMITIEKCOM «Du3MKa
mukpomupa (MI'Y)»

HabopHble KOMIUTEKTBI JTs IPOBEICHMUS 71a00-
paTopHBIX paboT (COCTMHUTEIBHBIC MOYJIH,
HIHYPBI, KaOeIu, IepexoIbl U Ip.)
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