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1. Heau v 3212494 M3YyYEeHHUST TUCHUIIMHBI (MOTYJIs1)
1.1. lleanb ocBOEHUS TUCHHUILIHHBI

JucrunanHa «AToMHas GU3MKa» BXOAUT B OJIOK €CTECTBEHHO-HAYYHBIX JUCIUTUINH, IIPE/I-
HA3HAYCHHBIX I POPMHUPOBAHUS Y yUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS U TBEP/IBIX
3HaHWH O TPoIeccax M SIBJICHUAX, CBI3aHHBIX ¢ (PU3NUYECKHUMH CBOMCTBAMH MHUKPOMHpPA M KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJICKYJISIPHOM YPOBHE, HEOOXOAMMBIX JIJIsi IOHUMAHUS U MCIIOIb30-
BaHMs B MHKCHEPHO-TEXHUYECKUX pa3pabOTKax. AKTyaJIbHOCTh JTUCHIMUILIMHBI «ATOMHAsS (PU3HKaA»
00ycCJI0BJIEHa TPUMEHEHUEM 3HAHUN, YMEHUN 1 HABBIKOB, MMOJYYEHHBIX B MPOIECCE €€ U3YUCHHUS, IS
W3Y4YEeHUS JUCITUIUIMH YIYEOHOTO IJIaHa ¥ YCIIEITHOTO OCBOCHMSI 00pa30BaTEIbHOM MPOTPaMMEI B I1e-
JIOM.

YyeOHas quciuIuiiHa «AToMHast (PU3KKa» CTABUT CBOEH 1SN0 M3yUeHHE (PHU3UICSCKUX CBOMCTB
MUKPOMHUPA U KBAHTOBBIX SIBIICHUI HA ATOMHO-MOJIEKYJISIPHOM YPOBHE.

1.2. 3agauyu TUCIHMILINHBI

OCHOBHBIE 337]a4l OCBOEHUS AUCLUIIINHBIL:

— U3Y4YUTh KCIEPUMEHTAIbHbIE METO/bI UCCIIEOBAHNS BHYTPEHHEIO CTPOEHHS aTOMOB;

— paccMoTpeTh pusnueckue 3PGEeKThl U sBICHUs, 00YCIOBICHHbIE, B OCHOBHOM, 3JIEKTPOH-
HBIMH 000JI0YKaMH aTOMOB U MOJIEKYT,

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

BocnuratenpHas 3a1ada 3aKirodaeTcs B OPMHUPOBAHUU Y CTYJIEHTOB MPO(ECCHOHAIBHOTO
OTHOLIEHHUS K IIPOBEACHUIO HAYYHO-UCCIIEJOBATEIbCKUX U MPUKIAAHBIX padOT, B Pa3BUTHH TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSATEIbHOCTH MBILUICHUS.

B pacmmpenHslil ciucok o0IMX 3a/1a4 JUCHMIUIMHBI BXOJAT CIeIyIOLUe 3a/1auu:

— 0000WUMb U CUCMEMAMUZUPOBANb 3HAHUSA NO:

— COBPEMEHHBIM INPE/CTaBICHUSAM 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH Bellle-
CTBa, SKCIIEPUMEHTAIbHBIM U TEOPETHYECKMM METOJlaM HCCIIEJIOBAaHMSI BHYTPEHHETO
CTPOEHHS aTOMOB U MOJIEKYT;

— OCHOBHBIM 3aKOHaM, UJESIM M IPUHLUIIAM aTOMHON (DU3HUKY; HU3HUECKUM d(h-
(bexTaMm u sIBIEHUSM, 00YCIOBJIEHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JIOUKAMHU aTo-
MOB M MOJIEKYJ;

— Hay4yumo:

— C HAyYHOW TOYKH 3pEHUS OCMBICIUBATh U UHTEPIIPETUPOBATH OCHOBHBIE M10JIO-
JKEHUS aTOMHBIX ¥ MOJIEKYJISIPHBIX SIBJICHUM;

— NPUMEHSATh MOJyYEHHbIEC 3HAHUS JJIs PAaBUIbHOW MHTEPIIPETAIMY OCHOBHBIX
SBJICHUI aTOMHOU (PU3UKHU;

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

— UCIIOJIb30BaTh MOJTY4YEeHHBIE 3HAHUS B Pa3IMUHBIX 001acTAX (PU3NYECKON HAyKH
U TEXHUKH;

— HAaCTpauBaTh U HKCIUTYaTHPOBATh 3KCIIEPUMEHTAIbHbIE IPUOOPHI TSI UCCIIEN0-
BaHUsl BHYTPEHHETO CTPOCHUSI aTOMOB;

— IPUMEHSATH UMEIOIINECS TEOPETUUECKUE 3HAHUS JJIs1 IPOBEACHMSI M UCTOJIKOBA-
HUS SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKM NMPUMEHEHHS] OCHOBHBIX METO/I0B (PM3UKO-MAaTEMaTHUYECKOIO aHaJIn3a
JUISL peLIeHUs] KOHKPETHBIX 3a]a4 (PU3UKU aTOMOB U MOJIEKYT,
— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOJIEIMPOBAHMS;



— YMEHHE C TOMOIIBIO aJeKBATHBIX METOJOB OIICHMBATh TOYHOCTH W IMOTPEII-
HOCTh TEOPETHYECKUX PACYCTOB M IKCIICPUMEHTAIBHBIX U3MEPEHHIA,

— HaBBIKH MPABUIILHON IKCIUTyaTaI[Ml OCHOBHBIX MPUOOPOB U 000PYAOBaHUS CO-
BpEeMEHHOH (hU3UYECKOI J1ab0paTOpHH;

— HaBBIKK 00pa0OTKH M MHTEPIIPETUPOBAHUS PE3yIbTATOB IKCIIEPUMEHTA;

— YMEHHE aHATU3UPOBATh (PU3MUYECKHI CMBICI MTOTYYCHHBIX PE3YJIbTaTOB.

1.3. MecTo THCHUIUIMHBI (MOAYJs) B CTPYKTYpe 00pa3oBaTeibHOIi MPOrpaMMbl

Hucrunuaa b1.6.05.05 «AtoMuas ¢pusuka» oTHOcUTCS K 0a3oBoi yactu bioka 1 «/lucum-
IUTMHBI (MOAYIJHN)» y4eOHOTO IJIaHa.

JucuumnirHa JIOTHYECKHM W COJACPKATEIbHO-METOAUYECKH CBSi3aHA C JUCHUIUIMHAMU
«MaremaTnueckuii ananus», «MexaHukay, «JIEKTPUIECTBO U MarHeTU3M». /{151 OCBOCHUS JaHHOM
JUCITUIUIMHBI HEOOXOAMMO BJIAJIETh METOJAAMH MaTEMaTHYECKOTO aHalu3a, aHAJTUTHYCCKON
reOMETPHH, TUHEHHOM anreOphl, pereHneM anredpandeckux, 1udhepeHIuanTbHbIX ¥ HHTETPATbHBIX
ypaBHEHUH; Teopud QYHKIUA KOMIUIEKCHOTO TEPEMEHHOTO, TEOPHUH BEPOSATHOCTEH W
MaTEeMAaTHYECKOH CTATUCTHKHW; 3HATh OCHOBHBIC (U3HUYECKHE 3aKOHBI, YMETh MPUMEHSITH
MaTEeMaTHYECKUE METO/IbI M (PU3MUECKHUE 3aKOHBI JIUIS PEIICHUS TPAKTUYECKHUX 3a]1a4.

B pesynbrare nzydenust HacTOSIIECH AUCIUIUIMHBI CTYACHTBHI TOJDKHBI TOJTYYUTh 3HAHUS, UMe-
IOI[UE HE TOJBKO CaMOCTOSITEIbHOE 3HAaYeHHe, HO U oOecreynBarone 6a3oByl0 MOATOTOBKY IS
YCBOEHUSI IUCIUIUIMH 0a30BOM 1 BapuaTtuBHOM yacTeit biioka 1 «Jluciuminabl (MOIyJIN)» y4eOHOTO
TJ1aHa.

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

N3ydyenne nanHON y4eOHOW NUCUUIUIMHBI HAPABICHO HA (OPMUPOBAHUE Y O0YUAIOIIUXCS

obmenpodeccuonanbubix kommerennuii: OIIK-3, OIIK-6.

No Nnnekc Copnepxanue B pesynbrare u3ydyeHus yueOHONU AMCHUIUIMHBI
o | KOMme- KOMIIETEHIHH 00y4Jaromuecst TOJHKHbI
TEHIUN (nnm e€ yacTn) 3HATh yMeTh BJa/1eTh
1 | OIIK-3 | crmocOOHOCTBIO  BJa- | — COBPEMEHHBIE | — €  HAy4yHOM | — HaBBIKAMHU
JIeTh OCHOBHBIMH Me- | IPEICTABICHHUS | TOUKH 3peHHs | TPUMEHEHHS
ToJlaMH, crocobamu u | 06 aTOMHOM | OCMBICTIMBATh M | OCHOBHBIX Me-
CpeACTBaMHU IOJTy4Ye- | CTPOCHHUU BeIlle- | HHTePIPETUPO- TOJIOB (PU3UKO-
HUS, XpaHEHMs], Ilepe- | CTBA, OCHOBHBIE | BATh ~ OCHOBHBIE | MaTeMaTHye-
paboTku uHGOPMAITUU | 3aKOHBI, UJIEU W | TIOJIOKEHUSI aTOM- | CKOTO aHaIn3a
TIPUHIIHIIBI HBIX SBJICHUH, | ISl  peIIeHus
aTOMHOW  (u- | OLIEHUBATh  TIO- | €CTECTBEHHO-
3MKH, UX CTAHOB- | PSIIKM  (U3UYe- | HAYYHBIX  3a-
JIEHWe W pa3BU- | CKUX  BEJIWYHH, | JIad,
THE B UCTOpPHUYE- | UCHOJIB30BATh MO- | —  HABBIKAMHU
CKOW TIOC/eNO- | Jy4YeHHbIE 3HaHUs | OOpabOTKU W
BaTEJIbHOCTH, UX | B PA3JIMYHBIX 00- | HHTEPIIPETHU-
MaTeMaTH4e- JacTsaXx — (u3MdYe- | pOBaHUSA  pe-
CKO€ OIHCaHMe, | CKOW HAYKHU U Te€X- | 3yJIbTaTOB (H-
TEOPETUYECKOE | HUKH; 3MKO-MaTeMa-
UCCIIEIOBAaHUE U | — NMPUMEHATh CO- | THYECKOTO MO-
MPAKTHYECKOE OTBETCTBYIOIIME | JACTUPOBAHHUSA,
UCIOJIb30BAaHUE; | METOABI MpOBeNe- | TeOpeTHYe-
— COBpEMEHHBIC | HAs (DM3WYECKHX | CKOTO pacyera
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MeTOJIbI (PU3HUKO-

HUCCIEIOBAHUN U

1 SKCIIEpUMEH-

MaremMaTHhJe- U3MEpPEHH; TaJILHOTO  HC-
CKOTO MOJENH- | — IPUMEHSTH UMe- | CIICI0OBaHUS;
pPOBaHUS M TEO- | IOIIUECS TCOPETH- | —  HaBBIKAMH
PETHYECKOTO WC- | YeCKHE  3HAHUS | IPUMEHEHUS
CIICIOBAHUS 5B~ | JUIS IPOBEICHUS M | TTOJTYYCHHBIX
JeHud  (QU3MKU | ICTOJIKOBAHUS TeopeTHye-
aroMa. JKCIIEPUMEHTOB; | CKUX 3HAaHHUU

— HAacTpauBaTh W | Al PELICHUS

9KCIUTyaTHPOBATh | MPUKJIAIHBIX

9KCIIEPUMEHTANb- | 33/1a4.

HBIE TIPUOOPHI IS

VICCIIEZIOBAHHUS

BHYTPEHHETO

CTPOCHHS aTOMOB;

— IIPUMEHSTh HMe-

IOIINECS TEOPETH-

YeCKUE  3HaHHS

ISl TPOBEIICHUS 1

MICTOJIKOBAHUS

IKCIIEPUMEHTOB.

OIIK-6 | crmtocOOHOCTHIO MMPOBO- | — COBPEMEHHBIC | — B MPAKTUYCCKOM | —  METOJaMH
IUTh MHCTPYMEHTAIb- | METOMbI bu- | nesTenbHOCTH NPOBEICHUS
HbIC M3MEPEHUs], HC- | 3UKO-MaTeMaTH- | IPUMCHATh 3Ha- | PU3MYCCKUX
noJjb3yeMble B 00Ja- | 4eCKOro Mojie- | Hust O  (u3uue- | HCCIeAOBaHUN
CcTH MHPOKOMMYHHUKA- | JUPOBAaHHS W | CKUX CBOWCTBAax | U M3MEPCHHUIA,
IIMOHHBIX TEXHOJOTHH | TEOPETUYECKOTO | OOBEKTOB W SIBJie- | —  HaBBIKaMH
U CHUCTEM CBSI3H UCCIICIOBaAHHUSI HUI JIJTsI CO3JIaHUsI | IPUMEHECHUS

ABJICHUN  (U- | THIIOTE3 M TEOpe- | OCHOBHBIX Me-

3UKHA aToMa, Me-
TONBI HabIIO/Ee-
HUS  aTOMHBIX
SIBIICHHH, Ux
IKCTIEPUMEH-
TaJbHOE HCClIe-
JIOBaHME U TIPaK-
TUYECKOE  HC-
M0JIb30BAHUE;

— TIPUHITAITBI
YCTPOWCTBA U
(yHKIIMOHUPO-
BAHMS DKCIIEpU-
MEHTAJIBHBIX
npubopoB s
HCCTIe0BaHUS
BHYTPEHHETO
CTPOGHHSI  aTo-
MOB.

TUYECKUX MOJe-
Jel, TPOBOIUTH
aHaJIN3 TPaHUL] UX
IIPUMEHUMOCTH;
— IPUMEHATH CO-
OTBETCTBYIOLIUE
METOJBI IIPOBEE-
HUSA  (PU3MYECKUX
UCCIIECNOBAHUN U
U3MEPEHU;

— IPUMEHATH OC-
HOBHBIE  METOJIbI
¢u3uKo-mMaTema-
TUYECKOIO0  aHa-
au3a Uil pelle-
HHUSI €CTECTBEHHO-
Hay4yHBIX 3aja4 U
(u3nuecKoro mo-
JEIMPOBaHUST B
MIPOU3BO/ICTBEH-
HOH IIPAKTHUKE;

— IPUMEHSITh UMe-

TOJIOB (PU3UKO-
MaTeMaTHue-
CKOTO aHalin3a
UL pelleHus
€CTECTBEHHO-
Hay4YHbIX 3a-
nad;

—  HaBBIKAMH
[IPaBUIILHON
OKCILTyaTaIH
OCHOBHBIX
npubopoB
o0opynoBaHuUs
COBPEMEHHOM
¢buznveckoi
nmabopaTopuu,
—  HaBBIKaMU
00paboTKu W
MHTEPIpPETH-
poBaHUS  pe-
3yJIBTaTOB KC-
MIEPUMEHTA.




IOLIUECS] TEOPETU-
YecKHe  3HaHUs
JUISL IPOBEJICHUS U
WCTOJKOBAHUS
JKCIIEPUMEHTOB;
— IPUMEHSTH UMe-
IOIIUECS] TEOPETU-
YecKue  3HaHUS
JUISL IPOBEJICHUS U
WCTOJKOBAHUS
JKCIIEPUMEHTOB;
— C TIOMOIIBIO
aJIcKBaTHBIX Me-
TOJIOB OLICHUBATh
TOYHOCTb M TIO-
IPEIIHOCTh Teope-
TUYECKHX pacye-
TOB M U3MEPEHUH,
aHAJTM3UPOBATh
(buzndecKuit
CMBICIT TIOJTy4YeH-
HBIX PE3yJIbTaTOB.

2. CTpyKTYypa M coiep:KaHue JUCIHUIIIHHbI
2.1. PacnpenejieHne TPYA0EMKOCTH THCUMIIMHBI 10 BU1aM padoT

OO011ast Tpy10éMKOCTh TUCIMILIMHBI cocTaBisgeT 5 3ad. en. (180 wyacoB), ux pacmpesere-
HUE 10 BUJaM paboT NpeCcTaBieHo B Ta0nuie (012 cmyodenmos ODO).

Bug yue6Ho# paboTbl Beero | Cemectpsl
4acoB (gacel)
4

KonTakTHasi paboTa, B TOM 4ncJie: 84,5 84,5
AyIHuTOpHBIE 3aHATHS (BCEro): 80 80
3aHsTHs JEKIIMOHHOTO THIa 32 32
JlaGopaTopHble 3aHATUS 32 32
3aHATHA CEMUHAPCKOTO TUTA (CEMHHAPHI, TPAKTHYECKHE 16 16
3aHSTHS)
HNuas koHTaKTHasi padora: 45 45
KonTpons camoctostensHol padotsl (KCP) 4 4
ITpomesxytounas arrecrauus (MKP):
B (hopme 3auéra 0,2 0,2
B (hopme IK3aMeHa 0,3 0,3
CamocTosiTeIbHAs1 paGoTa, B TOM YHCIe: 59,8 59,8
Kypcosast pabota — —
ITpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHraia 24 24
BeimonHeHne WHANBUAYAIbHBIX 3aJaH# (ITOJrOTOBKA CO-

N > 15,8 15,8
OOlIeHHH, Tpe3eHTalNi)
IlonroroBka K TeKyIeMy KOHTPOJIIO 20 20




KoHTpoJib:

IToaroroBka K 3K3amMeHy 35,7 35,7

OO0mas Tpy10eMKOCTh yac. 180 180
B TOM 4YHCJIe KOHTAKTHAs 845 845
padora
3ad4. eq. 5 5

[Tpumeuanue: KCP — konTpoas camoctosarenbHoi padboter, UKP — mpomexxyTouHas aTre-
CTaLusl.

Konrakrnas pabota npu npoBeieHUH y4eOHBIX 3aHATUH 1O TUCHUILINHE «ATOMHAs (puU3nKa
BKJIIOUYAET B ce0s: 3aHATHUS JIGKIIMOHHOTO TUIIA, JJa0OpaTOPHBIE pabOThI, 3aHATHUS CEMHUHAPCKOTO THIIA
(mpakTHYeCcKue 3aHATHSL), TPYIIIOBbIE U MHIMBUyaJbHbIE KOHCYJIbTALIMH; IPOMEKYTOYHAs aTTECTa-
sl B yCTHOM popme.

2.2. CTpyKTYpa QU CHUIITHHBI

Pacnpenencenue BuoB yueOHOM pabOThI U KX TPYJOEMKOCTH IO Pa3/ieiiaM JUCIUTUIAHBIL.
Pa3 el (TeMbl) TUCHUIUTMHBI, H3y4aeMbie B4 cemectpe (ounas ¢popma):

KonnyecTBo yacos
Ne HaumeHnoBaHue pa3nenos (Tem) AyRMTOpHaA Bf(f;ggf
/11 Bcero pabora KCP
pabora
J | 113 | JIP CPC
1 |BBenenue B aToMHYIO GU3UKY 11,8 2 4 5,8
2 |[InanerapHas MOJeNb aTOMa 9 2 2 5
3 |bopoBckas Moens aToMa BOIOpoJia 22 4 2 8 2 6
4 |KopmyckylsspHO-BOJTHOBOH Jyaslu3m 8 2 2 4
5 |OcHOBBI KBAHTOBOM T€OpUU 8 2 2 4
6 |Ypasuenus llpeaunrepa 9 2 2 5
7 |KBaHTOBas TEOpHs aToMa BOJOpPO/Ia 24 4 2 10 2 6
8 |KBaHTOBaHHE aTOMOB 18 4 2 6 6
9 |MarHuTHBIE CBOHCTBA aTOMOB 12 4 2 6
10 |PeHTreHOBCKOE M3ITyYCHHE 8 2 6
11 |OnTHueckue KBaHTOBBIE T€HEPATOPbI 14 4 4 6
ITpomesxyrounas arrecranus (MKP) 0,5
IlonroroBka K 3K3aMeHy 35,7
Hroro no Aucuuminze: 180 32 | 16 | 32 4 59,8

[Tpumeuanue: JI — nexuu, [13 — npaktudeckue 3anarusi / cemunapsl, JIP — naboparopusie
3anatusi, CPC — camocrositensHas padora cryaenra, KCP — koHTposabs camocTodTenbHO paboThl,
NKP — npomexyTrodHas aTTecTamusl.

2.3. Conep:xanue pa3ieoB (TeM) THCHUTLIAHBI
2.3.1. 3aHATHSA JEKIIHOHHOT0 THIIA

No HanmenoBanue dopma TEKyIIEero
Copepxanue paszzena (TeMbl)
n/m | pasnena (TeMbl) KOHTPOJIS




BBenenune B aTom-
HYI0 pU3UKy

[IpeameTt u 3amaun aTOMHOM (DU3UKH, €€ MECTO
cpenu Apyrux U3NYecKuX HayK. MHUKpOMUD.
Macmtabpl. DKCIIEpUMEHTAJIbHBIE JAaHHBIE O
ctpoeHun aroma. CepualibHbIE 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN
npuHuun Putna, tepmsl. Kiaccuueckas mo-
JIelb aroMa ToMcoHA. DJEMEHTHI Kjaccude-
CKOM TEOPUHM 3JIEKTPOMArHUTHOTO U3JTYUCHUSI.

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBIIIOJI-
HEHHE PAKTUYCCKUX
3aJaHuii / OTYET 1O
BBITTOJIHEHHOH J1abopa-
TOpHOU paboTe

[Inanerapnas mo-
JIeJIb aTomMa

Omnbitel Pe3epdopna. SAnepras momens atoma.
BriBog gopmynsl Pesephopaa mis paccesHust
o-uactuil. CrnenctBus u3 onbiToB Pezepdopra.
DKkcrnepuMeHTallbHas npoBepka Gopmyinbl Pe-
3epdopnaa. [lnanerapuas monens atoma Pesep-
¢dopna. CronknoBenue yactuil. CedeHue pac-
CEsTHUSL.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBIIIOJI-
HEHUE MMPAKTUIECKUX
3aJaHuii / OTYET 1O
BBINIOJTHEHHOI 1abopa-
TOpHOI1 pabote / Te-
CTHpOBaHUE

Boposckas mo-
JIeJIb aToMa BOJIO0-
pona

Mogenbs atoma Bogopoaa no H. bopy. Teopust
H. bopa mnsa aroma Bomopona. Ilocrynatel
bopa. Jloka3zarenbCcTBO CYLIECTBOBAHMS JUC-
KPETHOH CTPYKTYpBI JHEPIETUYECKUX YPOBHEU
atomoB. OnbITel @panka u ['epua. Cnexkrpanb-
HblE CEpUU BOJOPOIOIOAOOHBIX aTOMOB.
[Ipunuun coorserctBus. Hepocratku teopun
bopa.

OTBeTHl Ha KOHTPOJIb-
HBI€ BOIIPOCHI / BBIIIOJI-
HEHUE MMPAKTUIECKUX
3aJjaHuii / OTYET 1O
BBINIOJTHEHHOI1 J1abopa-
TOpHOH paboTe / Te-
CTUpOBaHHE

KopnyckynspHao-
BOJIHOBOM J1ya-
JU3M

YacTune! 1 BonHbl. KopmycKynsipHO-BOJIHOBOM
nyanu3M. BomaoBas ¢yHkius. ['mmoresa e
bpoiins u ee sKkcrnepuMEHTaIbHOE MOIATBEp-
XKJICHHE Ha TpuMepe TUQPAKIIUN dJIEKTPOHOB,
aToOMOB, HeEUTpoHOB. CBOMCTBa BOJIH Ji€
bpoiina. ®a3oBas 1 rpymnoBasi CKOpOCTH BOJIH
ne bpoins. Oneitel [leBuccona — [{xxepmepa u
Tomcona. BonnoBoil maker. CraTucTuuecKkuii
XapakTep CBSA3U KOPITYCKYJISPHBIX U BOJHOBBIX
CBOMCTB.

OtBeTHl Ha KOHTPOJIb-
HBI€ BOIIPOCHI / BBIIIOJI-
HEHUE MMPAKTUIECKUX
3aJjaHuii / TECTUPOBa-
HHE

OCHOBBI KBaHTO-
BOU TEOpUH

OcHoBBI KBaHTOBON MeXxaHUKU. COOTHOILLIEHHE
HeomnpeneneHHocte ['eitzen6epra. [IpuHuun
cyneprno3unuu. Omneparopbl (U3HUECKUX Be-
mnunH. CoOCTBEHHBIE 3HAYEHUS U COOCTBEH-
Hble QYHKIUU orniepaTopoB. OCHOBHBIE OIepa-
TOpPbI BOKHEHIINX (PU3UUYECKUX BEIUYUH (KO-
OpAMHATHI, WMITyJbCa, MOMEHTAa HMIIYJbCa,
KBaJlpaTa MOMEHTA HMITYJIbCa, MPOEKIUU MO-
MEHTa UMITYJIbCa, KHHETUYECKOW YHEPIHH, 110-
TEHIIMAJILHON YHEPTUH, TIOJIHON YHEPTHUN).

OTBeTHI HA KOHTPOJIb-
HBIE BOIPOCHI /

/ BBITIOJTHEHUE KOH-
TPOJILHO# paboThI /
BBITIOJTHEHHUE MTPAKTH-
YeCKHX 3aJIaHuH

VYpasuenue Ilpe-
JUHTEepa

DIIEMEHTHI HEPEIATUBUCTCKON KBAHTOBOU TEO-
puu. Bonnosoe ypaBHenue Kneiina — ['opoHa.
Bpemennoe u cranmonaproe ypaBHenus lpe-
nuHrepa. Ilpocreiimne OZHOMEpPHBIE 3aJa4yu
KBAaHTOBOM MEXaHMKH: YacCTHIA B «IOTEHIU-
AJIbHOM SIILIUKEY.

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBITION-
HEHUE MPAKTUYECKHUX
3a/laHuil / TecTupoBa-
HHE

KBanToBas Teopus
aToma BOJOpOJa

OCHOBBI KBaHTOBO-MEXaHHYSCKOIO nopeacraB-
JICHUSA O CTPOCHUHU aTOMa. O,[[HOBHCKTpOHHBIﬁ

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBITION-
HEHHE NMPAKTHYECKUX




atoM. YpaBHenue lllpenunrepa majis atoma Bo-
nopona. OU3NYECKUN CMBICT KBAHTOBBIX UU-
cen. DHepretuueckuid crektp. [IpaBuna ot-
O0opa. BonHOBBIE (YHKIIMU U paclpeeicHHe
IUIOTHOCTU BEPOSTHOCTU 1S-COCTOSIHUE DJIEK-
TpPOHA B aTOME BOJI0poAa (HOPMAJIbHOE COCTO-
STHUE aTOMa).

3aaHui / OTYET II0
BBINTOJIHEHHOH J1abopa-
TOpHOU paboTe

KBanToBanue ato-
MOB

ATOMBI 1IENOYHBIX MeTauioB. CHeKTpsl aro-
MOB IIEIOYHBIX MeTau1oB. Cepuu B CIEKTpax
LIEJIOYHBIX METAVIOB U UX IMPOUCXOXKICHUE.
3akoH Mo3mu. I'mnore3a VYienOeka u
lNayacmura. Cnun anekrpona. [lpunnun Ila-
yIIA ¥ 3aI0JTHEHUE aTOMHBIX COCTOSIHUN AJICK-
TpoHaMH. ATOMHBIE OOOJIOYKH H TM0J000-
JIOYKHU. DJEKTpoHHas KoHuryparusa. O0bsc-
HEHHUE TNEPUOJUYECKUX CBOMCTB M CTPOCHHS
cucteMbl dj1eMeHToB JI. MeHeneena.

OTBeTHI HA KOHTPOJIb-
HbIE€ BOIIPOCHI / BBIMOJ-
HEHHE MPAKTUYECKUX
3a/laHui / BBIIIOJIHEHUE
KOHTPOJIbHOW paboTh /
TECTUPOBAHUE

MaruutHsbie cBOii-
CTBa aTOMOB

MarnuTHble cBOWCTBa aTOMOB. OpOUTANBHBIH,
MEXaHWUYECKUA U MAarHUTHBIA MOMEHTBI DJIEK-
TpoHa. MarnetoH bopa. [IonHBII MarHUTHBIN
MOMEHT OJIHORJIEKTPOHHOTO aroma. I'mpomar-
HUTHOE OTHOLIEHHE JUIsl OpOUTATIBHBIX MOMEH-
TOB. OHEpPrus aToMa B MAarHUTHOM IIOJE.
Onprtel LTepHa u I'epnaxa. DneKTpOHHBIN Na-
pamarHuTHbIA pezoHanc (OI1P) u ero mpuiio-
xenue. Dpdexr 3eemana. ATOM B dJIEKTpHUYE-
ckom noze. Dddext Hltapka.

OTBeTHI HA KOHTPOJIb-
HBIE€ BOIPOCHI / BBIMOJ-
HEHUE MPaKTUYECKUX
3aaHUuN

10

Penrtrenosckoe
U3JIy4eHHE

TopMoO3HOE U XapaKTEPUCTUUECKOE PEHTTEHOB-
ckoe usnydeHue. Cepuu B CIIEKTPE XapaKTepu-
CTHUYECKOI'0 H3JIyYE€HHUS U €ro OCOOEHHOCTH.
[IpoxokaeHne pPEHTIEeHOBCKHUX JIydell dYepes
BELIECTBO. JleTeKTophl Al KOHTPOJS pEeHTre-
HOBCKOT'O M3J1y4EHHS.

OTBeTHI HA KOHTPOJIb-
HBIE€ BOIPOCHI / BBIMOJ-
HEHUE MPaKTUYECKUX
3aJlaHUN

11

Onruyeckue KBaH-
TOBBIE T€HEpa-
TOPBI

BrinyxaenHoe (MHAYIIUPOBAHHOE) U3ITYUCHHE.
OnTuyeckre KBAHTOBbIE TeHepaTtopbl (Ja-
3epbl). Baxkneiimume tumnsl 1azepoB. OCHOBHBIE
KOMIIOHEHTHI Ja3epa. CBOICTBA J1a3epHOTO U3-
JTy4eHUsl.

OTBeTHI HA KOHTPOJIb-
HBI€ BOIPOCHI / BBITIOJ-
HEHUE TPAKTHIECKUX
3aJjaHuii / OTYET 1o
BBITIOJTHEHHOM J1abopa-
TOpHOHU paboTe

2.3.2. 3aHATHS CEMHUHAPCKOT0 THNA

/o

HaunmenoBanue
paszzena (Tembl)

Conepxanue pazaena (Tembl)

®dopma TEKyIIEero
KOHTPOJIS

[Inanerapnas mo-
Jielb aToMa

OmnsiTel Pezepdopna. SAnepnas monens aToma.
BreiBon dopmynsr Pesepdopna mis paccesHus
o-vactuil. CrneacTBus u3 onbiToB Pesepdopra.
DKcrnepuMeHTallbHasE TpoBepka (opmynbl Pe-
3epdopna. [1nanerapuas moaens atoma Pesep-
¢dopna. CronkHoBeHue yactuil. CeueHue pacce-
STHUSL.

OTBeTHI HA KOHTPOJIb-
HBIE BOITPOCHI / BHITION-
HEHHUE TPaAKTHYECKUX
3aJlaHui




Boposckas monenb
aToma BOJIOpoJia

Mogaenps atoma Bogopoaa no H. bopy. Teopus
H. bopa nmma aroma Bomopona. Ilocrymarst
bopa. Jloka3aTenbCTBO CYIIECTBOBAHMS JIHC-
KPETHOH CTPYKTYpPBI SJHEPI€TUYECKUX YPOBHEU
atoMoB. OnbITel @panka u ['epua. Ciekrpab-
HBIE CEPUU BOJIOPOIOTIOA0OHBIX aTOMOB. [IpuH-
nun coorBetcTBud. Henocrarku teopun bopa.

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBITIONI-
HEHHUE MMPAKTUYECKUX
3alaHuI

KopnyckyisapHo-
BOJIHOBOM J1ya-
JIN3M

Yactune! 1 BoHbL. KopyCKynsipHO-BOITHOBOU
nyanu3M. BonHoBas ¢ynkuumsa. ['wnoresa ne
bpoiins u ee SKCIEpUMEHTAIIBHOE IIOATBEPXKAC-
HUE Ha NpuMepe Iu(paKIUU 3JIEKTPOHOB, aTo-
MOB, HeWTpoHOB. CBoiicTBa BoJH A¢ bpoiins.
@daszoBasi M TIpynmnoBas CKOPOCTH BOJH Ji€
Bbpoitnsa. Omnertel JleBuccona — Jlxepmepa u
Tomcona. BonHoBo# maker. CratucTH4ecKuil
XapaKTep CBSA3M KOPIYCKYJSPHBIX U BOJIHOBBIX
CBOJNCTB.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBITOJ-
HEHUE MPAKTUYECKUX
3aJaHun

OCHOBBI KBaHTO-
BOU TEOpUU

OcHOBBI KBaHTOBOW MeXxaHUKHU. COOTHOIIIEHUE
HeonpeaenenHocren ['eitzendepra. Ilpunnun
cynepno3unuu. Oneparopbl pU3NUECKUX BEIH-
yiH. COOCTBEHHbBIEC 3HAUEHUS U COOCTBEHHBIE
¢dbyaKIMU oneparopoB. OCHOBHBIE OINEPATOPHI
BOKHEHIINX (UBNYECKUX BENUYHH (KOOPIH-
HaThl, UMITyJIbCa, MOMEHTA HUMIIYJIbCA, KBaJl-
paTa MOMEHTa UMITyJIbCa, MPOEKIMU MOMEHTA
HMITYJIbCA, KHUHETUYECKOW SHEPIHH, MOTEHIIN-
aIbHOM SHEPTHH, ITOJTHOM SHEPTHH ).

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BHITOJ-
HEHHUE MPAKTUYECKUX
3alaHUN

VYpasuenus [lpe-
JMHrepa

DneMEeHTHI HEPENATUBUCTCKON KBAaHTOBOM Teo-
puu. BonnoBoe ypaBHenue Kneiina — ['opaona.
Bpemennoe u crannonapHoe ypasHenus llpe-
nuHrepa. IIpocreiimme omHOMEpHBIE 3anadu
KBAaHTOBOM MEXAHMKHU: YacTULA B «IIOTCHIIM-
AJIbHOM SIILIUKEY.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBITOJ-
HEHHUE MPAKTUYECKUX
3a7laHui

KBanToBas Teopus
aToma BOJOpOJa

OCHOBBI KBaHTOBO-MEXAHUYECKOTO npeacraB-
JIEHUs O CTpOeHUU aToMa. OAHOAIEKTPOHHBIM
atoM. YpasHenue [lIpeaunrepa nms aroma Bo-
nopoaa. PU3NYECKUN CMBICT KBAaHTOBBIX YH-
ces. DHepreruueckuil cmnektp. IlpaBuna ot-
O6opa. BonmHoBbIe QYHKIIMM U pacmnpeieneHue
IJIOTHOCTH BEPOSITHOCTH 1S-cOCTOsSIHUE 3IIeK-
TpOHA B aTOME BOJIOpO/ia (HOPMAIBHOE COCTOSI-
HUE aToMa).

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BBIMIOI-
HEHUE MPAKTUYECKUX
3aJJaHUi / BBIITOJTHEHHE
KOHTPOJIbHOM pabOoThI

KBanToBanue ato-
MOB

ATOMBI 1IENOYHBIX MeTauoB. CIEKTpBI aTo-
MOB HIENIOYHBIX MeTauioB. Cepuu B cHeKkTpax
LIEJIOYHBIX METANIOB M MX IPOUCXOXKICHHUE.
3akoH Mo3zmu. [unoreza VYinenbGexka wu
lNayacmura. Cnus anextpona. [lpunnun [Taynn
U 3aloJHEHHE aTOMHBIX COCTOSIHUI 3JIEKTpO-
HaMH. ATOMHbIE OOOJOYKH M TOJO0OOIOYKH.
OnexktpoHHas KoHpurypanus. O0bsICHEHHE TIe-
PUOINYECKUX CBOWCTB U CTPOEHUS CHUCTEMBI
anemeHToB JI. Menaeneena.

OTBeTHI HA KOHTPOJIb-
HbIE BOIIPOCHI / BBITOJ-
HEHUE MPAKTUYECKUX
3aJaHui
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MarauTHbIE CBOM-
CTBa aTOMOB

MarnuTHble CBOMCTBa aTOMOB. OpOUTAIBHBIMN,
MEXAHUYECKHM U MarHUTHBIA MOMEHTBI DJIEK-
TpoHa. Marneron bopa. [loiaHbIiI MarHUTHBIN
MOMEHT OJHO3JIEKTPOHHOTO aToma. [ 'mpomar-
HUTHOE OTHOILIEHUE I OPOUTATILHBIX MOMEH-
TOB. DHEprusi aroMa B MarHUTHOM TIOJIE.
OmnpbiTel LlTepna u ['epiaxa. DeKTPOHHBIN Na-
pamarauTHbIi pe3oHanc (3I1P) u ero npunoxe-
Hue. Dpdext 3eemana. ATOM B IJICKTPUIECKOM
none. Dpdexr Tapka.

OTBETHI HA KOHTPOJIb-
HbIE BOIIPOCHI / BBITION-
HEHHE MPaKTUYCCKUX
3aJlaHU/ BBIIOJTHCHNE
KOHTPOJILHON paboThI

2.3.3. JlabopaTopHble 3aHATHSI

n/o

HaumenoBanue
pasnena (Tembl)

Coneprkanue pasjena (TemMbl)

®dopma TeKyIero
KOHTPOJIS

BBenenune B aTom-
HYIO0 QU3UKY

[Ipenmer u 3agaun aTOMHON (PU3UKHU, €€ MECTO
cpeau apyrux Qpusndeckux Hayk. Mukpomwup.
MacmTalpl. DKCHepUMEHTaJIbHbIE JaHHBIE O
crpoeHuu aroma. CepuanabHbIE 3aKOHOMEPHO-
CTM B aTOMHBIX CHEKTpax, KOMOMHALMOHHBIN
npuHuun Putna, tepmbl. Kiaccuueckas mo-
nenb aroma ToMcoHa. DIEMEHTHI KlacCcude-
CKOH TEOPHUH JIEKTPOMArHUTHOI'O H3JIYy4EHHUSI.

OTBeThI Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITIO-
HEHHE PAKTUYCCKUX
3aJjaHuid / OTYET U 3a-
IIMTa BHITIOJHEHHOM
nabopaTopHOi paboThI

[Lmanerapuast Mo-
Jielb aToMa

Omneitel Pesepdopna. SAnepnas moznens
aroma. BeiBon hopmynsr Pesepdopaa s pac-
cessHusa o-yactull. CnencTBus w3 onbITOB Pe-
3epdopaa. DKcrepuMEHTalbHAas — POBEpKa
dbopmynbel Pezepdopaa. [lnanerapuas monenb
atoma Pesepdopna. CronkHOBEHHE YACTHIL.
CeueHue paccesiHuUA.

CrnexTpaibHble CEpUM aToMa BOJIOPOAa.
DnemeHTapHas OOpPOBCKasi TEOpUS aTOMa BOJO-
pona. Ilocrynarel bopa. DxcnepumeHTanbHOE
MOATBEPKJICHUE TUCKPETHOU CTPYKTYPBI SHEP-
TETUYECKUX YPOBHEN aTOMOB, ONBITHI PpaHKa U
I'epua. bopoBckas Mozens aToma BOAOpOJA.
CrexTpasibHbIe CEpUU BOJIOPOIOTIOI0OHBIX CH-
creM. Henocrarku teopun bopa.

OTBeThI Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITIO-
HEHHE PAKTUYCCKUX
3aJjaHui / OTYET U 3a-
IIUTa BHITIOJTHEHHOM
nabopaTopHOi paboThI

KBanToBas Teopus
aToma BOJOpOJa

BpeMenHoe u cranuoHapHOE ypaBHe-
Hus llpenunrepa. KBantoBanue. YpaBHeHUs
[penunrepa B omeparopHoii ¢opme. Omepa-
top 'amunbrona. OnpeneneHue 3HEpreTUye-
CKOTO CIEKTpa CHUCTEMBbl Kak 3ajada Ha Cco0-
CTBEHHBIE 3HaUEHUA oneparopa ['aMuiIbToHa.

KBaHTOBO-MEXaHHYECKOE OIMCaHuE
aToma Bojiopoja. Ypasuenue llpenunrepa nmns
aToMa BoJopoja. PU3NYECKHIl CMBICIT KBAHTO-
BbIX yuceln. Pa3nenenre nepeMeHHbIX. YTII0BOE
U paguaibHOE PACTIPENSTICHUE AICKTPOHHOU
IJIOTHOCTU. DHepreTuyeckuil cnektp. Onepa-
TOpBI MOMCHTA I/IMHy.]'IBCZt nu HpOGKHI/II/I MOMCHTA

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BBIMIOI-
HEHUE MPAKTUYECKUX
3aJJaHUi / OTYET U 3a-
IIIATA BLITOJIHEHHON
nabopaTopHOil paboThI
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UMIIyJbca U UX cOOCTBEHHbIE 3HaueHus. [Ipa-
Buia orbopa. HopmanbHOE cocTosiHME aToma.
BosiHoBBIE (DyHKIIMU U pacTipeieleHue IIOTHO-
CTH BEPOSTHOCTH. 1S-COCTOSHHE 3JIEKTPOHA B
aToMe BOAOPOAa.
4  |[KBaHTOBaHHUE aTo- KBanToBanue Bo0po10mog00HbIX aTo-|OTBETHl Ha KOHTPOJIb-
MOB MOB. KpaTHOCTb BBIpOKAECHUS SJHEPTeTUUECKUX [HbIE BOIIPOCH! / BBIIOJI-
ypoBHel. CUMBOJIMKA COCTOSIHUNA 3JIEKTPOHA B{HEHHE MPAKTUYECKUX
atrome. PacnpezneneHue NMJIOTHOCTH BEPOSITHO-|33JaHUM / OTUET U 3a-
CTH. YPOBHH H CIIEKTPHI MIETOYHBIX METAJJIOB. |IIUTA BHITOJTHEHHON
IIpaBuna otOopa u cnekrpaibHble cepuu. ToH-|1abopaTopHON paboThI
Kas CTPYKTypa CIEKTPaJbHBIX JTUHHUNA BOAOPO-
J0N0I0O0OHBIX aTOMOB.
OpOuTanbHble MATHUTHBIN U MEXaHUYE-
ckuil MOMeHTbI. CIIMH U COOCTBEHHBI MarHUT-
HBIA MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAIBHOE
JI0Ka3aTelbCTBO  CYIIECTBOBAHUS  CIHHA,
onslThl [llTepna—I'epnaxa. I[lonHblE MOMEHT
umnynbca. OnucaHue COCTOSIHUN 3JIEKTPOHA B
aTOME C MOMOII[bI0O HAOOPOB KBAHTOBBIX YHCEIL.
CnuH-opOUTAIBHOE B3aUMOJICHCTBHE.
5 |Onrtuyeckue KBaH- |BeiHyX1eHHOE (MHIyLHpOBaHHOE) U3ay4yeHue. OTBEThl Ha KOHTPOJIb-
TOBbIE reHepaTopbl |(ONTUYECKHE KBAHTOBbBIE T€HEPATOPHI (J1a3€ephl)./HbIE BOIPOCHI / BBINOJ-
Baxmweiimmue Tumsl 1a3epoB. OCHOBHBIE KOMITO-|HEHHE TIPAKTUIECKUX
HeHThI Ja3epa. CBOMCTBa Jla3epHOIo H3Iy4e-|3aaHuil / OTUEeT U 3a-
HUSL. IIUTA BBITIOJTHEHHOM
JabopaTopHO PabOThI
2.3.4. IlepeveHb 1a00pPaTOPHBIX PadoT
Ne Ne Kom-Bo
n paszzaena HanmenoBaHue 1a60paToOpHBIX paboT 4ACOB
JIVICIIATUTAHBI
1 1,2 OmnpeneneHne OTHOIIEHUS 3apsA/ia JIEKTPOHA K €r0 Macce METo- 4
JIOM MarHeTpoHa
2 1,2 Atomubie monienu JIxx. Tomcona u O. Pesepdopna 4
3 2 OneiT @panka u ['epua 4
4 2,3 N3ydeHue cepuaabHBIX 3aKOHOMEPHOCTEH B CIIEKTpE aroMa BO- 6
J0poJia
5 2,3 CrekTp aToma Bojiopoaa. Atom bopa 4
6 4 M3yueHne cekTpa atoma HaTpus 6
7 5 M3y4yeHne HEOH-TEeJINEBOTO JIa3epa 4
Hmoeo: 32

2.3.5. MeToanyeckue yKazaHus K JJa0opaTopHbIM padoTaM

[IpoBenenue Bcex 3aHATHN JaOOPATOPHOTO MPAKTUKYyMa MPEIYCMOTPEHO B CHEIHAIU3HPO-
BaHHOU yueOHOU «JlabopaTopun aTOMHOU U siAepHON (U3UKNY», CHAOKEHHON BCEM HEOOXOIMMBIM
00opy/oBaHNEM, KOMITBIOTEpAMHU U IKCIIEPUMEHTAIBHBIMU YCTAHOBKAMH I 3PPEKTUBHOTO BBI-
MTOJTHEHHS] COOTBETCTBYIOIINX JTA0OPATOPHBIX PadoT.
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[To naboparopHOMY MPAKTUKYMY B paMKaX AUCIHUILTUHBI «ATOMHAsI (U3HKa» B KAUECTBE OC-
HOBHOTO HCTOYHHKA MCIIOJIb3YETCS TOJrOTOBJICHHOE TIPENoIaBaTessiMu Kad)eAphl ONMTOIICKTPOHUKH
KyOI'Y yuebHo-MeToarueckoe nmocooue:

bapxos A.I1., lopou B.C., JIeicenko B.E., Hukutun B.A., [Tpoxopos B.I1., Xotasinckas E.b.
AromHas u3uka: yaedHo-MeToaudeckoe mocoone.— Kpacuomap: Kybanckuii roc. yu-t, 2016.

[To uroram BBIMOJHEHHS KaX0W J1a00paTOPHOI pabOTHI CTYJACHT COCTABJISICT MOAPOOHBII
NUCHMEHHBINA OTYET, OMUPAsACh Ha KOTOPBIN JOJDKEH B Oecene ¢ mpernojaBareieM MpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO MaTepualia, OTHocsmerocss Kk padore. [Ipo-
BEpKa 3HaHUH CTyJeHTa OCHOBaHA Ha KOHTPOJIBHBIX BONPOCAX, MPUBEACHHBIX B ONIMCAHUH PAOOTHI U
JIOTIOJTHUTEIIBHBIX BOIPOCAX, KACAIOIIUXCS COOTBETCTBYIOIIUX PAa3JIE]IOB OCHOBHOW JIMCIUIUINHBI
«ATOMHAas PU3UKaAY.

B pesynbTare BBINOIHEHUS 1a00PATOPHBIX PA0OT U UX 3AIIUTHI Y CTYIEHTOB (hOPMUPYIOTCS
u ouenuBatotcs Tpedyembie ®I'OC BO u OOII no nanpasnenuto 11.03.02 MupoxoMMyHHKALIMOH-
HBIC TEXHOJIOTUM U CHUCTEMBI CBS3H (Mpoduib: ONTUYECKHE CUCTEMBI U CETH CBSI3U) KOMIICTCHITHH:
OIIK-3, OIIK-6.

2.3.6. IlpuMepHas TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

CornacHo yuyeOHOMY IUIaHY KypCOBBI€ pabOThI (IPOEKTHI) IO JAHHOM TUCIUILINHE HE TIPe1y-
CMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAUYECKOT0 OOecredeHUsl /I CAMOCTOSAITEIbHOH PadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

Ne Bux CPC [Tepeuenp y4eOHO-METOMYECKOTO OOECTICUEHHSI U CIUTIIHHBI
/1 I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 [IpopaboTka yuebHOro

(TEOpeTHYECcKOro)
Marepuaa)
> Meroanyeckre peKOMEHIAUH 110 OPraHU3ALUHU U BBITIOJIHEHUIO
BbIIOHEHHE HHAMBALY- | CAMOCTOATEIBHOM paboThI CTYIEHTOB AJIs 0aKaIaBpOB HaIpaBIIe-
ATBHBIX 3a1aHMIA; HuA 1oaroToBkH 11.03.02 «HPOKOMMYHHUKAIIMOHHBIE TEXHOJIO-
pedepar TMH U CUCTEMBI CBSI3U» U MarucTpOB HAIPaBJIEHUs IOJTOTOBKH
11.04.02 «IHpOKOMMYHUKALIMOHHBIE TEXHOJIOTHU U CUCTEMBI
3 | IloaroToBka k mpaxTu- CBSI3U»

YECKHUM 3aHATUAM
4 |IloaroToBka K BBITMOJ-HE-
HUIO JIA0OPATOPHBIX pa-

60T
No [TepedyeHp yueOHO-METOUIECKOTO 0OECTICUeHUS
0 /II HaumeHnoBanue pasnena (TeMsbl) JMCLUTUIMHBI IO BHIMOJIHEHUIO
CaMOCTOSITENIbHOM paboThI
1 |BBenenue B aTOMH U3UK
yio . 1. CasenneB U.B. Kypc ¢pusuku [DnexTpoHHBIH
2 |llmanerapHas MOJIENb aTOMa
pecypc]: yaebnoe nmocodbwue: B 3 1. T. 3: KBanToBas or-
3 |bopoBckas MoJienb aTOMa BOJOPOa
= Tuka. AToMHas ¢usuka. dusuka tBepaoro tena. du-
KopnyckynsipHo-BotHOBOM Jya-
4 M 3WKa aTOMHOTO siipa U AJIeMeHTapHbIX dactull / CaBe-
= aeeB U. B. — CII6.: Jlans, 2018. — 308 c. — Pexum 1o-
5 |OcHOBBI KBaHTOBOI TEOpHUH i
6 |Ypasuenue lllpenunrepa Cryna.
P PCAMHICP https://e.lanbook.com/book/98247#authors
7 |KBaHTOBas Teopusi aTOMa BOAOPOA
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https://e.lanbook.com/book/98247#authors

8 |KBanTOBaHue aTOMOB

9 |Mar"uTHbIE CBOIICTBA ATOMOB

10 |PeHTreHOBCKOE M3JIyYCHHUE

11 |OnTuueckune KBaHTOBBIE TeHEpa-
TOPBI

2. AtomHas ¢pu3uka: yaeOHO-METOIMIECKOE TT0-
cobue / [A.IL. Bapkos, B.C. Jlopom, B.E. JIsicenko u
1p.]; M-Bo o6pa3oBanus 1 Hayku Poc. ®eaepannm, Ky-
Oanckwmii roc. yH-T. — KpacHonap: [Kybanckuii rocymap-
CTBEHHBIN yHUBEpcUTET], 2016.

5. UponoB U.E. KBanroBas ¢uzuka. OCHOBHBIE
3aKOHBI: Y4eOHOe Mocobue [DIeKTPOHHBIH pecypc:
yue0. mocobue — DnekTpoH. AaH. — Mocksa: U3narensb-
ctBO «Jlaboparopus 3HaHuii», 2017. — 261 c. — Pexxum
JocTymna:

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

6. Wponos W.E. 3amaun mo oOmiel ¢usuke
[DnekTpoHHBIH pecypc]: yueOHOe mocodue 11 By30B /
Uponos, N.E. — 11-e uza. — M.: JITaGopaTopusi 3HaHHIA,
2017. — 434 c. — Pexxum gocryna:

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

7. CapenneB U.B. Kypc oOmielt pusuku [Dnek-
TPOHHBIN pecypc]: yuebHoe nocodue: B 5 1. T. 5: KBan-
ToBasi onTWKa. ArtomHas (usuka. duzmka TBEPIOTO
Tena. Gu3nka aTOMHOTO SApa U AJIEMEHTAPHBIX YacTHIL /
N.B. Casennes. — CI10.: Jlansn, 2011. — 384 c. — Pexxum
JOCTyTA:

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

8. byakep JI. ATomHas Qusuka [DIeKTPOHHBIN
pecypc]: yue6. mocobue / /1. bByakep, J1. Kum6emr, . [e-
Musib. — DnekTpoH. naH. — Mocksa: ®uzmatiut, 2010.
—396 c. — Pexum nocrymna:

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

9. Cuyxun J.B. O6mmii xypc ¢pusuku. T. 5:
AtomHas u snepHas pusuka. — M.: @usmariaut, 2006.

10. Tpodumona T.W. Kypc ¢pusuku: yaedbHOE T10-
coOue a7l MHKEHEPHO-TEXHUYECKUX CHelHaTbHOCTEeH
By30B. — M.: Akaxemus, 2010 (18-e uzn., crep.). — M.:
Axanemus, 2014 (20-e u3zn., crep.).

11. Tpopumona T.M. OcHoBbl pu3uku. AToM,
aTOMHOE SIIPO M AJIEMEHTAapHbIE YaCTUIIBI: YueOHOE TMO-
cobue. — M.: KHOPVYC, 2011.

12. IlInonsckuii 3.B. Atomuas ¢usuka. Tom 1.
Benenue B aromHyr0 pu3uky [DeKTpoHHBIN pecypc]:
yue0. — DnextpoH. naH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum mocryma:

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

13. Inonsckuit D.B. AtomHas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOM MEXaHUKH U CTPOCHUE AIEKTPOHHON
000J10uKM aToma [ DeKTPOHHBIH pecypc]: yued. — Diek-
TpoH. naH. — Cankt-IlerepOypr: Jlans, 2010. — 448 c. —
Pexxum nmoctyma:

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

Y4eOHO-METOIUYECKHUE MAaTEePHUAIIBI Al CAMOCTOSATENHHON pabOThl O0yUYAIONTUXCSA U3 YUCIIa
WHBAJIU/IOB U JIMI] C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 310poBhsi (OB3) mpenocTasistorces B popMmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 3J0POBbs U BOCHPUATUS WH(OPMALIUU:
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https://e.lanbook.com/book/443

Jis 11 ¢ HapYIICHUSIME 3PEHUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA IEpEeYEeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y4aro-
HIAXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npornecce npenogaBanusi AUCUMUILIMHBI UCIIOJIB3YIOTCS CIIEYIOLIUE METO/IbI:

— JIEKIIHH;

— IIPOBEJICHHE MPAKTUYECKUX 3aHATUH;

— OIPOC;

— IPAKTUYECKUE 3aaHUS;

— KOHTPOJIbHBIE PabOTHI;

— TECTUPOBAHHUE;

— 3amuTa J1abopaTopHbIX padoT;

— KOHCYJIbTAIIMU MIPEIOIaBATENICH;

— caMOCTOsITeNIbHAs pad0Ta CTYJCHTOB (M3y4yeHHE TEOPETUUECKOT0 MaTepralia, MoAroToBKa K
71a00paTOPHBIM 3aHSATHSM, BBITIOJHEHUE JOMAITHUX PA0OT M MHAUBUAYATbHBIX THIIOBBIX PACUETOB,
MOJIFOTOBKA K OMPOCY, TECTUPOBAHUIO M SK3aMEHY).

J1y1st mpoBeIeHUS BCEX JICKIIMOHHBIX U MTPAKTUYECKUX (CEMUHAPCKUX ) 3aHATUN UCTIOIB3YIOTCS
MYyJIbTUMEAUMHBIE CPEJICTBA BOCIPOU3BEACHUS AKTUBHOTO COJIEPKUMOTO, TO3BOJIAIONIETO CIyIla-
TEJI0 BOCIIPUHUMATh 0COOEHHOCTH U3y4aeMOro Marepuaa, 3a4acTyio Urparoliie Pelaronyo poib
B TIOHMMaHUU U BOCHIPUATHUH, a Takke (HOpMUPOBAHUU TPOdECCHOHATBHBIX KoMIleTeHIni. HTep-
AKTHBHBIC ayJUTOPHBIE 3aHITHUS C UCIIOJIB30BAHUEM MYJIbTUMEIUNHBIX CUCTEM MO3BOJIIOT aKTUBHO
1 3¢ (HEeKTUBHO BOBJEKATh y4alllUXCs B yU4eOHBIN MPOLIECC U OCYIIECTBIATH 00OpaTHYIO CBA3b. [lo-
MHMO 3TOTO, CTAHOBUTCS BO3MOXKHBIM 3(()EKTUBHOE 0OCYKIECHUE CIOKHBIX U TMCKYCCHOHHBIX BO-
IPOCOB U MpoOIIEM.

JononuutensHas ¢hopma KOHTpoJa 3(h(HEKTUBHOCTH YCBOCHUSI MaTepuaia U MpruoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPHITON MHTEPAKTHBHOU 3aIIuTe paboThl HA YCTHOM BBI-
CTYIUICHUH TIEpEe]] ayTUTOPUEH COKYPCHUKOB.

[To n3yyaeMoil ITUCHHUILIMHE CTYAEHTaM MPEAOCTaBIAETCS BO3ZMOXHOCTh OTKPBITO MOJIb30-
BaThCs (B TOM YMCIIE KOMMUPOBATh HA IUYHBIE HOCUTENIM WH(OPMAIIMN) TTOITOTOBJIEHHBIMU BEYIIIAM
JAHHYIO TUCUUIUIMHY MPErno/iaBaTesieM MaTepualaMy B BUJIE 3JIEKTPOHHOI0 KOMILJIEKCA CONpPOo-
BOKJIEHH S, BKJIIOYAIONIETO B ceOs:

— DIIEKTPOHHBIE KOHCIIEKTHI JIEKLIUN;

— DJICKTPOHHBIE TUTAHBI TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHIA;

— DJIEKTPOHHBIC BapUaHThl Y4eOHO-METOANYECKOT X MMOCOOUH sl BBHITIOTHEHHSI JTabopaTop-
HBIX 3aJIaHHI1;

— CIIUCKH KOHTPOJIbHBIX BOIPOCOB K KaXKI0M TEME U3y4aeMoro Kypca;

— Pa3HOOOPa3HYIO JOMOJHUTEIBHYIO JTUTEPATYPY, OTHOCSIILYIOCS K U3y9aeMOU JUCITUTLINHE
B 2JICKTPOHHOM BHUJI€ (B Pa3IMYHBIX TEKCTOBBIX (hopMarax u rpaduueckux popmarax, a TaKxe B hop-
marax *.pdf, *.djvu.

CormpoBoKIeHNE CAMOCTOATENBHOM PadOTHI CTYAEHTOB TAKKe OPTraHU30BaHO B (hOPME KOHCYITb-
TalUii, OPTaHU30BAHHBIX JJIsI PA3bSICHEHUS MPOOJIEMHBIX MOMEHTOB TIPH CaMOCTOSITEIIHPHOM H3y4e-
HUU TE€X WM UHBIX aCTIEKTOB Pa3esioB yCBanBaeMoi WHGOpMAIUU B AUCLHUTIIHHE.
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OcHoBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, HCIIOIB3YyEMbIE B YI€OHOM IpoIiecce:

— UHTEPAKTUBHAS JIEKIIHUA ¢ MYJIbTUMEAUMHON CUCTEMOM ¢ aKTUBHBIM BOBJIEYEHUEM CTYZACH-
TOB B Y4€OHBI MpoIecc U 00paTHOM CBS3BIO;

— JICKIUH € IPOOJIEMHBIM U3JI0KEHUEM;

— 00CY)KJICHHE CJIOKHBIX M JJUCKYCCHOHHBIX BOIIPOCOB H MTPOOJIEM U pa3perieHue npooiiem;

— KOMITBIOTEPHBIE 3aHATHUS B PEKUMAX B3aUMOJICHCTBUS «TIPETIOaBaTeNb — CTYACHT», «CTYAEHT
— [IPEMNO/IaBaTelb, «CTYACHT — CTYACHTY;

— TEXHOJIOTMHM CMEIIAHHOTO 00YYeHMs: JUCTAHIIMOHHBIC 3a/IlaHUsl U YIPAXKHEHUs], COCTaBJIEHUE
TJI0CCapUEB TEPMUHOB M ONPEJIENICHUH, TpynmoBbie MeToabl Wiki, HHTepHET-TeCTUPOBaHHE U AHKETHPO-
BaHUE.

HurtepakTuBHBIE 00pa30BaTElIbHBIC TEXHOJIOTUH, HCTIONB3yEMbIE B ayJUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTUS KPUTUYECKOTO MBIIIICHHUS;

— JIEKIIUH € IPOOJIEMHBIM U3JI0KCHUEM;

— UCII0JIb30BaHUE CPEACTB MYJIbTUMEANA;

— M3YYCHHUE M 3aKpeIUIeHuEe HOBOIO MarepHaja (MHTepaKTHBHAs JEKIHs, padoTa ¢ Harsi-
HBIMHU [TI0COOMSIMH, BUJIEO- U ayMOMaTepuallaMy, UCII0JIb30BaHUE BONpocoB, CokpaTHUeCKui aua-
JI0T);

— 00CyKIeHUE CIOXKHBIX U JUCKYCCHOHHBIX BOIPOCOB U MpodiieM («3aiiMu no3uLHuIo (1IKana
MHEHHH )», IPOCKTUBHBIC TeXHUKH, «OIMH — BIBOEM — Bce BMecTe», «CMeHU Mo3uIuioy, «Jluckyc-
CHsl B CTHJIE TEJICBU3UOHHOTO TOK-ILIOY», 1€0aThl, CUMIIO3UYM);

— pa3peuienue npobisem («lepeBo pemenuii», «Mo3roBoi TypM», «AHaJIU3 Ka3yCOB»);

— TBOpYECKHE 3aJJaHMs;

— paboTa B MasbIX rpynmnax;

— UCII0JIb30BaHKE CPEACTB MYyJIbTUMEANA (KOMIIBIOTEPHBIE KIIACChI);

— TEXHOJIOTUSI KOMITBIOTEPHOTO MOJICITMPOBAHUS YUCIICHHBIX PAacyeTOB B HH)KEHEPHO-MaTe-
marnyeckoi cucreme MATHCAD (unu cucremMe KoMbroTepHOi MareMaTkd MATLAB).

HJ'ISI JiaL € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBBA MPEAYCMOTPCHA OpraHrU3alunsd KOH-
Cy.]II)TaIII/Iﬁ C UCIIOJIb30BAHHEM E)JIeKTpOHHOI\/JI IIOYTHI.

3aH5[TI/I$[, IMPOBOAMMBIC C MCITOJIB30BAHNEM NHTCPAKTHUBHBIX TEXHOIOTHI

Cemectp | Bua 3ansarus | Mcnonb3yeMble HHTEpakTHBHBIE 0Opa3zoBarebHble | KomnuectBo
(JI, T13, JIP) TEXHOJIOTHH 4acoB

4 JI WHuTepakTUBHAS JIEKIUS ¢ MYJIbTUMEININ- 32
HOM CUCTEMOM

4 I13 WNHauBHyalbHOE BBIITOJIHEHUE TIPAKTHYE- 16
CKHUX 3aJIaHUI

4 JIP WuauBuayaibHOE BBITOJIHEHUE JTabopaTop- 32
HBIX 3aJJaHUl

Hroro: 80

4. OneHOYHBIE CPEACTBA /IS TEKYIEro KOHTPOJISA yCIIeBaeMOCTH M IIPOMEKYTOYHOM aT-
TecTaluMn

4.1. ®oH/ OLIEHOYHBIX CPEICTB Il MPOBEJEHHUS TeKYIIEero KOHTPOJIs

®oHJ OLIECHOYHBIX CpCACTB IJIA NPOBCACHUA TCKYIIECTO KOHTPOJISA COACPIKUT:
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— KOHTPOJIbHBIE BOIIPOCHI 10 Y4eOHOH Mporpamme;
— MPaKTHUYECKUE 3aIaHUS 110 YIeOHOH IporpaMme;
— TECTOBBIC 3aJIaHUS IO YIEOHOU MPOrpaMMme;

— mabopaTtopHbie pabOTHI IO YU4EOHOH ITporpamme;
— KOHTPOJIbHBIE PabOTHI IO YIeOHOM MporpaMme.

KonTpoJibHbIe BONPOCHI 110 y4eOHOM nmporpamMmme

B mporecce mOAroTOBKM M OTBETaM Ha KOHTPOJIbHBIE BOMPOCH! (DOPMUPYIOTCS M OIL[CHHUBA-
totcst Bee Tpedyembie @I'OC BO u OOIT aiis nanpasnenus 11.03.02 MapokoMMyHHKAIIMOHHBIE TEX-
HOJIOTHH U CUCTEMBI CBsI3U (mpoduis: OnTudyeckue CUCTEMBI U ceTH cBsi3u) kommeTenuuu: OITK-3,
OIIK-6.

Hwxke npuBoaaTcs mpuMepbl KOHTPOJBHBIX BOMPOCOB JUIS 3-X pasfenioB paboueil mpo-
rPaMMBL.

IToJ1HBII KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB JJIsl BCEX pa3/ieoB pabouel porpaMmMbl IPpUBO-
murea B POC mucnurumias!l 51.5.05.05 «AtoMHas du3ukay.

2. [lnanerapuas moaeiab atoma Pezepdopna—bopa.

1. KakoB ¢u3udeckuii cMBICI 9rices M u N B 00o0meHHon hopmyiie baasmepa?

2. KakoBbI JUIMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM U JUIMHHOBOJIHOBOM JInHUY cepuu [lamena?

3. KakoBa jyiriHa BOJIHBI, COOTBETCTBYIOIIAsA rpanuile cepun baibmepa?

4. KakoBa yactoTa rojioBHOM JiuHUU cepuu Jlalimana?

5. AToMbl BOIOpOa HAXOAATCS B COCTOSIHUU ¢ N = 5. CKOJBKO JIMHUM COJIEPIKUT €0 CIEKTP
U3IIy4eHUs?

6. B yem cocTouT CyTh KOMOMHAIIMOHHOTO NpuHIMNIa Purna?

7. Ucnonp3yst KOMOWHAIIMOHHBIN IPUHLUI, TOKAXKUTE HA OJTHOM U3 IIPUMEPOB, KAK MOKHO
IIOJIYYUTh YaCTOTY JUUIsl BTOPOM JUIMHHOBOJIHOBOM JIMHKHU cepuu Ilanena.

8. KakoBbl paznuuus Mexay Mozenbio atoma Pesepdopna u reopueit bopa?

9. Ilouemy mozenb aroma Pesepdopra HecoBMeCTHMa C MPEICTaBICHUSIMH KJIACCUUECKON
buzuku?

10. Pazwpsacuure cmbicn moctynatoB bopa. Kak ¢ ux moMmornipio OOBSCHUTH JIMHEWUYATHIN
CIIEKTp aToma Bojopoaa’?

11. Ucxons u3 Teopun bopa, onpenennure CKOpOCTh IBUKEHUS dJIEKTPOHA HA MPOU3BOJIBHOM
DHEPreTUUECKOM YPOBHE.

12. Onpenennure MakCUMalbHYIO JUIMHY BOJIHBI CBETA, PU KOTOPOM BO3MOXKHA MOHHU3ALUS
aToOMa BOOPOJa, HaXOJALIETOCS] B OCHOBHOM COCTOSTHUU.

13. Kakyto sHepruio (B 3B) nomkeH nmers (pOTOH, YTOOBI IEPEBECTH aTOM BOJIOPOJA U3 OC-
HOBHOT'O COCTOSIHMSI B COCTOSIHUE ¢ N = 57

14. CpaBHuTE TIEPBLIN OOPOBCKMI paguyc Ijs aToMa Bogopoaa u s He™,

15. B yeM 3axirodaroTcs MPOTUBOPEUNS U HEIOCTATKU Teopun atomMa bopa?

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

17. Kakne 0CHOBHBIE BBIBOABI MOYKHO CI€JIaTh HA OCHOBaHUM onbIToB @panka u I'epra?

18. Ilpu xakoMm yckopsitolieM MoTeHIuane OyaeT HaOIoAaTbCs pe3Koe NaJeHue aHOIHOIO
Toka B onbITax ®panka u ['epua, ecnu TpyOKy 3alIOJHUTH aTOMapHBIM BOJOPOIOM?

19. O0BsicHUTE, HAa KAKUX YYaCTKaX BOJIbTAMIIEPHON XapaKTEPUCTUKH UMEIOT MECTO YIIPYTHe
Y Ha KaKHUX — HEYIIPYT'He CTOJIKHOBEHHUS AJIEKTPOHOB C aTOMaMH.

5. YpaBHenus lllpeaunrepa u KBaHTOBasi TEOPUsSI ATOMA BOAOPOAA.

1. B ueM 3akitodaeTcst cTaTUCTUYECKas MHTEepIpeTalus BOTHOBON QpyHKIumn?

2. JIns xakux yactun cripaBeuyinBo ypaBHeHue Llpenunrepa?

3. Ilouemy ypaBuenue Llpenunrepa chopMyarpoBaHO KaK BOJHOBOE ypaBHEHHE?

4. 3anuiunTe BpeMEHHOE U cTaloHapHoe ypaBHeHus lllpennnrepa u npoaHaau3upynTe ux.

5. CoBepiunte niepexo] OT BpeMEHHOro ypaBHeHus llIpennHrepa k cTalliOHapHOMY.
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6. 3anumuTe OJHOMEPHOE BPEMEHHOE U CTallMoHapHOe ypaBHeHus lllpenunrepa u npoana-
JT3UPYUTE UX.

7. 3anuiuTe BpeMEHHOE U cTaioHapHoe ypaBHenus llpenunarepa B onepatopHoii popme u
MIPOAHAIU3UPYHTE UX.

8. Kakoil BbIBOJI MOYKHO C/I€1aTh, CPABHUB CcTal[MoHapHOe ypaBHeHue lllpennnrepa ¢ ypaBHe-
HUEM ]ISl COOCTBEHHBIX 3HAaYCHUN U COOCTBEHHBIX (YHKITUN?

9. Uto MOXHO cKa3ath 00 oniepaTopHoit popme ypaBaenus Llpeaunarepa?

10. Kakas yactua sBisieTcss cBOOOIHOI?

11. ITokaxwure, 4TO S3HEPTETUUECKUI CHIEKTP CBOOOJIHO ABUXKYIIEHCS YaCTULIb] SBJISIETCS He-
IIPEPHIBHBIM.

12. Haiinure coOcTBEeHHBIE 3HAYCHHS SHEPIMU YACTHUIIBI B OJHOMEPHOH «IIOTEHLIHATbHOM
AMe» ¢ OECKOHEUHO BBICOKUMU «CTEHKAMU.

13. KakoBa HanMeHbIIIast SHEPTHsI YACTUIBI B «ITOTCHLIUAIBHON SIMe» ¢ OECKOHEUHO BBHICO-
KHUMH «CTEHKaMu»?

14. O0bsicHUTE, TOYEMY HAMHU3IIEE COCTOSHUE OCIMILIATOPA HE MOXKET 00J1a1aTh HYJICBOM
SHEPTrUeH.

15. Kakumu cBOMCTBaMH MHKPOYACTUIl 00YCIIOBJICH TYHHEIbHBIN Y (heKT?

6. MHOr03/1eKTPOHHBIE aATOMBI.

1. 3anumuTe cranuoHapHoe ypaBHenue lllpeaunrepa s BOAOPOAONOAOOHONH CHUCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CUCTEM.

2. Ilouemy Hanbosee MOAXOAIICH KOOPAMHATHONW CHCTEMOM Ui paCCMOTPEHHUsI aToMa BOJIO-
pona ssisiercst cepudeckas? [Ipoanammsupyiite (Ka4eCTBEHHO) X0 PEIICHUS CTAIIHOHAPHOTO YpaBHE-
uust [penunrepa ans aroma Bogopoa B ceprueckux KoopauHaTax. Kakue BHIBOIBI CIEAYIOT U3 €T
petuenus?

3. 3anummTe cCOOCTBEHHBIE 3HAYEHUS JHEPTHH 3JIEKTPOHA B aTOME BOJIOPO/Ia, OIIpeesieMbIe pe-
nieHreM ypasHenus llpeaunrepa, u npoananusupyire ux. B yeM ommmumne u CXOJICTBO C pe3yibTaTaMu
Teopuun bopa?

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

5. [louemy KBaHTOBasi MEXaHHKa HE UCIOJB3YET MPECTABIEHUE 00 3JIEKTPOHHBIX OpOUTaxX?
YTo XapakTepu3ytoT KBaHTOBBIC yrcia N, | u m?

6. Kakue Benmn4MHbBI, XapaKTEpU3YIOLIHE 3JIEKTPOH B aTOME BOJIOPO/A, KBAHTYIOTCS? 3aru-
HIUTE COOTBETCTBYIOIINE (POPMYIIBI.

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

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

9. Chopmynupyiite mpaBuna otdOopa A OPOUTAIBHOTO U MarHUTHOTO KBAaHTOBBIX YHUCEIL.
Bcerna nu onu BeimonHstoTcsA? Kak MOXKeT U3MEHSATHCS TJIaBHOE KBAHTOBOE YHUCIIO?

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

11. KakoB KBaHTOBO-MEXaHUYECKHI CMBICI IEPBOTO OOPOBCKOTO paaunyca?

12. B ueM oTiinuue BBIBOJIOB KBAaHTOBOM MeXaHMKHU U Teopuu bopa ans 1S-coctosiHus 3mex-
TpPOHa B aTOM€ Bojopoza?

13. DnekTpoH B aTOME BOJIOpOAa HaXOAUTCS B 1S-cocTostHME. OnipenenuTe Hanboee BeposiT-
HOE PacCTOSHUE JIEKTPOHA OT AJIpa.

Ilepeyenb koMmeTeHUMH (YaCTH KOMIIETEHUMI), NMPOBepsieMbIX OLEHOYHBIM Cpel-
CTBOM:

OIIK-3 — cnocoOHOCTHIO BiIa/IeTh OCHOBHBIMU METOaMHU, CIIOCO0aMU U CPEJICTBAMHU MOTy4e-
HUS, XpaHeHUs], TepepaboTku nH(OpMaIiu: 3HaTh COBPEMEHHBIE TIPEICTABICHUSI 00 aTOMHOM CTPO-
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CHHHU BCIICCTBA, OCHOBHLIC 3aKOHbI, UACU U IMPUHIIUIIBI aTOMHOM (I)I/I3I/IKI/I, HUX CTAaHOBJICHUC U pa3BU-
THC B HCTOpH‘ICCKOﬁ MMOCJIICA0OBATCIIBHOCTHU, UX MATEMATHUYCCKOC OIMMCAHUE, TCOPETUUCCKOC HUCCIIC-
AO0BAHUC U MPAKTUYCCKOC UCIOJIB30BAHUC; COBPCMCHHBIC MCTOABI q)HSHKO-MaTeMaTH‘IeCKOI‘O MOIC-
JIMPOBaHUA U TCOPETUYCCKOI'O UCCIECI0OBAHMA SIBIICHHUI (1)H31/IKI/I aToMa.

Kpurtepuu oneHuBaHue 0TBETA CTY/AEHTA HA KOHTPOJIbHbIE BONPOCHI:

OI.[CHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH IOJHO W I'PaMOTHO JA€T OTBCTHI HaA
IIOCTABJICHHBIC BOIPOCHI, aPTYMEHTHPOBAHO IMOSICHSET CXEMBI, AITOPUTMBI, YMEET BBIACIATH IJIaB-
HOC, O606IJ_I3.TB, ACJIaTb BbIBOABI, YCTAHABIIMBATH MCKIIPCIAMETHLBIC CBA3U; OTCYTCTBYIOT OIINOKHY U
HEJI0YEThI IPU BOCTIPOM3BEICHUH U3yYEHHOT0 MaTepHala.

OneHka «XopoIll0» BBICTABIISIETCS CTYACHTY, €CJIM OH 3HAET BECh U3yUEHHBINH NIPOrpaMMHBII
Marepuall, HO B OTBETE Ha BOIIPOCHI JOIYCKaeT HEJOYEThl, HE3HAUUTEIbHbIC (HErpyOble) OMMOKH,
MNPUMCHACT IMOJYYCHHBIC 3HAHUA HA MPAKTUKC, UCHBITHIBACT 3aTPYAHCHHUA IMPU CAMOCTOATCIIBHOM
BOCIIPOM3BECHNH, TPEOYeT HE3HAYUTEIILHOMN ITOMOIIH YYUTEIS.

OneHka «y10BIETBOPUTEIILHO» BBICTABIISAETCS CTYIEHTY, €CJIM OH IIPU OTBETE JIOMYCKAET Cy-
IIeCTBEHHbIE HeloueThl (He MeHee 60% MpaBUIIbHBIX OTBETOB OT OOLIET0 YKCIIa), 3HaeT MaTepual Ha
YPOBHC MHUHUMAJIbHBIX Tpe60BaHI/II\/JI IIporpamMmsal, 3aTPpyAHACTCA IPHU OTBETaAX HAa BUAOU3MCHCHHBIC
BOIIPOCHI.

OHGHKa «HCYOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH ITOKAa3bIBACT 3HAHUC U
YCBOCHHUE MaTepualia Ha YpOBHE HM)KE MUHUMAIIBHBIX TPEOOBAaHUI MPOTPaMMBI, Ta€T OTBETHI C CY-
IIECTBEHHbIMU HegoueTamu (MeHee 60% IpaBUIIBHBIX OTBETOB OT OOIIEr0 YHUCIa), OTCYTCTBYIOT
yMeHHs paboTaTh Ha YpOBHE BOCIIPOU3BEACHUS, JOIYCKACT 3aTPYIHEHNUS IIPH OTBETAaX HA CTAHJAPT-
HBIE BOIIPOCHI.

HpaKaneCRue 3aJJaHuA MO y‘leﬁHOﬁ nmporpamme

B npornecce moAroTOBKY M BBIIIOJHEHUS TPAKTUUYECKUX 3a/laHuil POPMHUPYIOTCS U OLICHUBA-
1orcs Bee Tpedyembie @I'OC BO u OOII mis nanpasnenus 11.03.02 MHpOKOMMYHHKAITMOHHBIE TEX-
HOJIOTHH U CUCTEMBI CBsI3U (mpoduis: OnTudeckne cucTeMsl u ceT cBsi3n) komrereHnnuu: OIMK-3,
OIIK-6.

Hwke npuBOAsATCS IPUMEPBI MPAKTHYECKUX 3aIaHUH IS 2-X pa3/IesioB paboded MporpaMMBbl.

[TonHBII KOMITIEKT MPAKTUYECKUX 3aJaHUI U BCeX pa3JienoB pabouell mporpaMMBbl IPUBO-
mutes B POC guctmnaunsl b1.65.05.05 «AtoMHuas ¢usukay.

2. Ilnanerapuas moaeab atroma Pesepdopaa—bopa.

1. Haittu 1u1st Boopoaomno1o0HOro HoHa paauyc N-it 00poBCKON OpOUTHI M CKOPOCTH JIEK-
TpPOHA Ha Hel. BbIUncaNTh 3TH BETMYUHBI JUI IEPBOl OOPOBCKON OpOUTHI aToMa BOJIOPOJa U MOHA
He®.

2. Haiitu ny1s1 BOJOopo101ioJ00HOT0 HOHA paauyc N-ii 00POBCKOI OpOUTHI U CKOPOCTH dJIEK-
TpOHa Ha Hel. BRIUMCIUTH 3TH BEIMUYUHBI JJIs1 BTOPO OOPOBCKOI OpOUTHI aTOMa BOIOPOAA U HOHA
Li*.

3. Omnpenenuts 1yist aToMa BOJOpojia U noHa He': sHepruio cBsi3u 3JIEKTPOHA B OCHOBHOM
COCTOSTHUU U MOTEHIIMAJ HOHU3ALINH.

4. OnpenenuTs 1jis aToMa BOA0po/a U noHa He™: nepBelii moTeHnnan Bo30yKIeHus U JTHHY
BOJIHBI TOJIOBHOW JTMHUM cepuu JlaiimaHa.

5. Ompenenuts UIst aTOMa BOA0poia u uoHa Li™™: sHepruio noHuzamnum.

6. OnpeienuTh I aToMa Bo0poia 1 noHa He': ckopocTs a1ekTpoHa Ha BTOpoit 60pOBCKOM
opoure.

7. OnpenenuTs 1Js aToMa BOJ0poa U MoHa He': KWHETHYECKyI0 YHEPTHUIO DJIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

8. Ilist aroma Bojoposa U moHa Li*™ ompenenuTh: KHHETHYECKYIO SHEPTHUIO DIIEKTPOHA B OC-
HOBHOM COCTOSIHUH.
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9. Haiitu sHepruto nonusanuu st vonos He™ u Li'™.
10. OnpenenuTs paauyc nepBoil 60poBCKOM opOMTHI i MoHa Li*™,

6. MHOr03/1eKTPOHHbIE ATOMBI.

1. Haiiti BO3MOXHBIC 3HAYCHHSI TIOJTHBIX MEXAaHUYECKUX MOMEHTOB AJICKTPOHHBIX 000JI0UYEK
aToMoB B cocTosHMAX P 1 °D.

2. JlonucaTh HEJOCTAIOIME KOMIIOHEHTBI MYJIbTUILIIETOB P32 3Dy, *Fsp2, P2, %Dy, P,

3. Bo3MOxHBI 1 creytomue cocTosaus: 2S1, 3So, 3Po, 3S1/2, 2S1s2, 3Do, 2D1s2?

4. Kakue U3 ClemyIoIMX ONTHIECKHX MEePEX0I0B paspemensl: 2S2 — 2Daj, 2Parz — 2Daj, 1So—
3py?

5. OnuH U3 2JIEKTPOHOB aTOMA I'eJiMsl UMEET IIIaBHOE KBAHTOBOE Yuciio 1 fpyroii 2. 3anucarh
BO3MOYKHBIE JIEKTPOHHBIC KOH(PUTYPAITUU U CIIEKTPOCKOIMMYECKUE 0003HAYEHUSI COOTBETCTBYIOITUX
COCTOSTHU.

6. Kakue cocrossaus Bo3moxkHbl y P, D u F TepmoB, orpannueHHbIe BeTUYHMHOM criiHa S OT 0
10 5/2? 3anucath BO3MOYKHBIE CIIEKTPOCKOTMYECKHE 0003HAYCHHS COCTOSTHUM.

7. Bo BHemHel 000JI09Ke aToMa HaXOAATCS TPU AJICKTPOHA ¢ OPOUTATHHBIMA KBAHTOBBIMH
yuciami 1, 2, 3. OnpenenuTs BO3MOKHBIE COCTOSIHUS aTOMa.

8. HaliT BO3MOXHBIE COCTOSIHUSI aTOMa YyIJIepoJia, JIEKTPOHHAs KOH(UTyparus KOTOPOro
1s% 252 2p 3d.

9. Haiitu ¢ momMompto mpasuia XyH/a MOJHBI MEXaHHYEeCKU MOMEHT aToMa B OCHOBHOM
COCTOSIHUH, €CJIH €r0 HEe3aIOJHEHHAs 1101000109Ka COIEPIKUT CeMb (-3JIEKTPOHOB.

Ilepeyenb KoMIeTeHUMH (YACTH KOMIIETEHLHI), NMPOBepPsieMbIX OLCHOYHBLIM Cpea-
CTBOM:

OIIK-3 — criocoOHOCTBIO BIIaJIETh OCHOBHBIMU METOaMH, CIIOCO0aMU B CPEJICTBAMU ITOJTy4C-
HUS, XpaHEHUs, TepepadoTKu HHPOPMALIMK: YMETh C HAYYHON TOUYKH 3PEHUSI OCMBICIIUBATH U UHTEP-
MIPETUPOBATH OCHOBHEIE ITOJIOKCHHSI ATOMHBIX SIBIICHUH, OIEHUBATH MOPSAKN (PU3NICCKUX BEITHYHMH,
MCIIOJIb30BaTh NOJMyYEHHbIC 3HAHUS B PA3IMUHBIX 0071acTAX (PU3MUYECKOIN HAYKU U TEXHUKU;
MPUMEHSATH COOTBETCTBYIOLINE METOIbI IPOBEICHUS (PU3NUECKUX UCCIEAOBAHUN U U3MEPEHU;
MIPUMEHSTh UMEIOIIHNECS TEOPETUUECKUE 3HAHUS JIJISl IPOBEJICHUS U UCTOJIKOBAHUS SKCIIEPUMEHTOB;
HACTpamBaTh U KCIUTyaTUPOBATh IKCIIEPUMEHTAIbHBIC MPUOOPHI ISl UCCIIEIOBAHNS BHYTPEHHETO
CTPOEHUS aTOMOB; IPUMEHATh UMEIOIINECSH TEOPETUUECKUE 3HAHUS IS IIPOBEICHHUS U UCTOJIKOBA-
HUSI DKCTIEPUMEHTOB.

Kpurtepun oueHnBaHus NPaKTHYECKUX 3aTaAHUI:

OrneHka «OTJIIMYHOY - CTYJEHT SICHO U3JIOKUI YCIIOBHE 33/1a4H, pelieHre 000CHOBAT TOYHON
CCBUJIKOM Ha M3y4eHHbIN MaTeprall. OLEHKa «XOpOILIOY» - CTYJEHT SICHO U3JI0KUII YCIIOBHE 3a]]a4ui, HO
B 00OCHOBaHUU PEIICHUsI UMEIOTCS COMHEeHHsI. OIIeHKa «YOBIETBOPUTEIBHOY - CTYACHT U3JIOKUI
yCIIOBUE 3a/la4yM, HO pelieHre 000cHOBal (OPMYIUPOBKAMU MPH HEMOJHOM HCIOJIb30BAHUU MOHS-
TUHHOTO amnmnapara AUCUUIIIHHBL OIeHKa «HEeYJOBIETBOPUTEIHHO» - CTYJEHT HE YSACHUI YCIOBUS
3a/1a4M, pelieHne He 000CHOBAJL.

TecroBble 3a1aHus 10 y4eOHOM IpOorpaMmme

B nponecce noAroToBKU M BBIMIOJHEHUS! TECTOBBIX 3a/laHUN (POPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyembie ®I'OC BO u OOII nns nanpasnenus 11.03.02 MadoxkoMMyHHKAIIMOHHbIE TEXHOJIO-
TUH U CUCTEeMBI cBA3H (po¢uib: Ontuyeckue cucteMsl U ceTH cBsi3n) kommnereHun: OIIK-3, OIIK-
6.

TecToBble 3a71aHNsI COCTOUT U3 psiJia TEOPETUUECKUX BOMPOCOB MO TEMAaTUYECKUM paszzesiaM
paboueil mporpaMmbl y4eOHOM JUCIUTUINHBL.

Cucrema OLEHOK BBIMOJIHEHNUS KOHTPOJIBHOI'O TECTUPOBAHMUS:

— «OTJIINYHO» — KOJIMYECTBO MPABUWIIBHBIX OTBETOB OT 85% 110 100%;
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— «XOpOIIO0» — KOJIMYECTBO MPABUIbHBIX OTBETOB OT 70% 10 84%;

— «yZIOBJIETBOPHUTEIHHOY» — KOJMYECTBO MPAaBUIBLHBIX OTBETOB OT 55% 10 69%.

Hwuxe npuBoauTCs OpUMEpbl KOHTPOJIBHOT'O TECTUPOBAHUS B BUJIE ABYX BApHAHTOB TECTOBBIX
3aJIaHUK K pazzaenny 2 yaeOHOH AUCITUTUIHHBI.

[ToJsiHBII KOMITJIEKT TECTOBBIX 3aJaHUN JJIs BCEX pa3zesioB padoueil mporpaMmbl IPUBOAUTCS
B ®OC mucuumumnsl b1.5.05.05 «AtomHuas dusukay.

2. [lnanerapuasi moaeab atoma Pesepdgopaa—bopa
Bapuanr 2

1. Ecniu B onbite Pesepdop/a mo paccesHUIO oi-uacTUIl Ha 30J10TOH (hosIbre o-4yacTHIIbI 3aMe-
HUTb Ha IIPOTOHBI, TO A0JSI PACCESIHHBIX YACTHI]

2. DIEeKTPUYECKH TOK B ra3ax 00yCIIOBJIEH HAIIPABICHHBIM JBUKCHHEM 3apsa0B.

3. Ilpu 3neKTpoan3e MpoIyCcKaT OAUHAKOBBIN TOK JUIsl OJTHOBAJIEHTHBIX U JIBYXBaJIEHTHBIX
aTOMOB MeTaJuIoB. [Ipy TOM Ha 351€KTpoAE 32 OJTHO U TO K€ BPEMS MOJIEH BEIIECTBA OJTHOBAJIEHTHBIX
ATOMOB BBIJICTTUTHCSA B (cxosbKO) pas(a) (OonbIIe UM MEHBIIIE).

4. B mogenu ToMcona aToM BOJIOpOJAa MPECTABISIET COOON MOJOKUTEIBHO 3apsyKEHHBIN
1Iap, B LIEHTPE KOTOPOI'o HaXOAUTCA

5. B onbitax Pe3zepdopaa uucio paccesHHBIX O-4acTUIl OKa3aJI0Ch 3HAYUTEIHHO , 4UeM
YHCII0 MAAIOIIMX U MMEJHCh CIIydad paccesHus Ha yris! 0 > 90°,

6. 13 onerToB Pezepdopra criemyer, 4To B IIEHTPE aTOMa HAXOJUTCS (xakol 3HaK) 3a-
PSAXKEHHOE SIIPO, pa3Mepbl KOTOPOIO 3HAUYUTEIBHO (Oonple WM MEHBIIIE) pa3MEpPOB aToMma,
BOKPYI' KOTOPOI'O JIBUKETCS yactuua. [Ipu atom Pesepdopa He cMor 00bACHUTE, IOYEMY Ta-
KOW aToOM

7. Ilpu BEIBONIE (hopmyitbl Pesepdopra aist paccestHus oi-4acTHUI] UCTIONB3YEeTCS CTATUCTUYC-
CKU MOJXOJA U BBOJUTCS MOHSTHE . IIpu 3TOM paccesHre 00yCI0BIIEHO KYJIOHOBCKUM B3au-
MOJICHCTBUEM OL-4aCTHIIBI C SPOM.

8. Jlonst paccestHHBIX (i-4acTHIl B ombiTe Pesepdopaa (3aBUCUT WJIM HE 3aBHCHUT) OT
KMHETUYECKOW SHEPTUH O-4acTHIl, 3apsaa s1ep aToMOB (pOIbIY U TONIUHBL (OIBIH.

9. OTHOCUTENIBHOE YHCIIO PACCETHHBIX B ONbITe Peseppopna yactun u cos*(p/2) cazaHbl
MEXTy coO0M 3aBHCUMOCTBIO.

10. CnexTpanbHOM cepueil Ha3bIBalOT COBOKYITHOCTh CIIEKTPAJIbHBIX JINHUH, KOTOPBIE B CBOEH
MOCJIEI0BATEIbHOCTH B IIKaJIe JUTMH BOJIH WJIM YaCTOT U B pacrpeie]IeHN HHTEHCUBHOCTH OOHapy-
JKABAIOT . IIpu 3TOM TMHMK HYMEpYIOTCSl HAUMHAas C CaMOU (ITMHHOBOJIHOBOM, KOPOT-
KOBOJIHOBOI1) 10 Mepe YBeIWYEHUS U UX UHTEHCUBHOCTH C BO3pacTaHHEM HOMepa (yBennuu-
BalOTCS, YMEHBIIAIOTCS).

11. BonHoBoe uMcio M000# CrIeKTpaabHON JIMHUM MOKHO MPEICTaBUTh KaK KOMOWHAIMIO
JBYX .

12. B nocrynartax bopa nocrynupyercs TMCKpeTHOCTh (kaKkol XapaKTepUCTUKH) aTOMa
Y UCXO/IS U3 3TOTO MOXKHO OOBSICHUTH JIMHEHYATHIN XapaKTep (M3myueHus, paccesiHus).

13. B cnekTpe n3nydeHus BOJOpOa B BUANMOM 00J1aCTH CIIeKTpa HaOII01aeTcs Cepust ,
a B yIbTpadHoaeToBOM cepus

14. Pa3HOCTb BOJIHOBBIX uncen 4-i 1 2-i 1uHMi B cepuu JIaiiMmaHa COOTBETCTBYET BOJTHOBOMY
YHUCITY JUHUH CEpUU

15. JInuna BonHBI (OTOHA, COOTBETCTBYIOIIEro 2-i nuHUU cepun bambmepa y Bogopoaa

, YEM JIJTMHA BOJIHBI TaKOM JIMHUHU Y MOHOB TEJIUSI.
16. ®uznueckuil cMbICI MOCTOAHHON [lnaHkKa cOCTOMT B TOM, YTO OHA SABJSETCS KBAaHTOM

17. B cootBercTBUU C Teopueil 3ommepdenbia, eciau HEprus BOJAOPOAONOA00HOIO aToMa
En, TO 371€KTpOH MOXKET COBEpPILIATh IBUKEHUE TOJIHKO 110 opOUTaNAM, U3 KOTOPBIX Kpy-
TOBBIX U AIUTUNTHYECKUX.
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18. CocTosiHus, oTauyaromumecs: GopMoi TpaeKTOPUHN JABHKEHHUS U UMEIOIIIE IPU 3TOM OJIU-
HAaKOBYIO HEPTHUI0, Ha3bIBAIOT . J17151 BBIPO’KICHHBIX COCTOSIHUII MOMEHT MMITYJIbCa JIEKTPOHA

19. B onbiTax Byma o pe3oHaHCHOM (hiTyopecIieHIIMH aTOMOB PTYTH PE30HAHCHOE BO30YXK-
JICHHE aTOMOB PTYTH OCYILECTBIISIIOCH JIAMIIOH, CIIEKTP U3J1y4eHUs: KOTOPOU JINHEWYaThIi.

Bapuanr 3

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

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

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

a) YMCIIO O.-YACTHI] PACCESIHHBIX B 33JaHHOM 3JIEMEHTE TeJIeCHOTo yria d() yBeITrnuuiIoch;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aJJaHHOM 3JIEMEHTE TEJICCHOTO yriia dQ) yMEHBIIHIOCH.

4. Cytb onbiToB Dapajes 1o 3JIeKTPOIU3Y COCTOUT B TOM, UTO:

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

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

B) KOJIMUECTBO BEIIECTBA, BBIACTSAIONIEECS Ha SJEKTPOE Al PA3IMUHBIX AJIEKTPOIUTOB MpU
OJIHOM M TOM K€ KOJIMYECTBE MEPESHECCHHOTO 3apsiia MPOIOPIUOHAIIEHO aTOMHBIM BecaM MOHOB;

T') DJIIEKTPUYECKUI TOK B DJEKTPOJIUTE OOYCIIOBJICH JBMKEHHUEM HOHOB U OJMH IPaMM-aTOM
J'IIO6BIX OAHOBAJICHTHBIX WU J'IIO6BIX ABYXBAJICHTHBIX MOHOB HCCET C CO6OIO BCEraa OAHO U TOXKE
KOJIMUECTBO dJIEKTpUUECTBa, paBHOe unciy dapanes;

1) QJIEKTPUICCKUI TOK B AJICKTPOJIUTE OOYCIOBIICH JBH)KEHUEM HOHOB U OIWH I'PaMM-aTOM
T00BIX OJTHOBAJICHTHBIX MOHOB BCETJIa HECET C COOOI0 OJIHO M TOKE€ KOJIHUYECTBO JIEKTPUYECTBA,
paBHoe unciy @apajesi, a JIIoObIX TBYXBAJICHTHBIX HOHOB HECET ¢ COOO0H BCeTr/ia B /IBa pa3a O0IbIINi
3apsn;

€) KOJIMYECTBO BEIIECTBA, BBIJCISIFOIICECS HA JJICKTPOE JUIS PA3IMYHBIX OJHOBAJICHTHBIX,
JIBYXBAJICHTHBIX U TPEXBAJICHTHBIX HOHOB, KOTOPBIE 00PA3yIOTCS MPH PACTBOPEHUH COOTBETCTBYIO-
LIUX COJIEH MPHU MPOIMYCKAHUU JIEKTPUYECKOr0 TOKA 3aBUCUT OT BPEMEHM MPOIyCKaHNUS;

) DIEKTPOIU3 HAOTIOAAICS TOJIBKO AJISl COJIEH MIEIOYHBIX METaIOB.

5. DneKTprUecKuil TOK B pa3psuKEHHBIX ra3ax MpecTaBisieT COOOM:

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

0) ABMKEHHME NOHOB, 00pa3yIOIIMXCS IPYU HOHU3AIMH aTOMOB;

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

I') IBUKEHHE aTOMOB;

1) IBUKEHUE MOJIEKYJI.

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

a) MOHU3aIel aTOMOB;

0) IBI>KEHHEM CBOOOIHBIX AJIEKTPOHOB;

B) JBUYKEHUEM HOHOB;

') peKOMOWHAIIMEH HOHOB U DJIEKTPOHOB, CICAYIONIEH MTOCIIe HOHU3AIMH aTOMOB;

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

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

TSAXKEIICC DJICKTPOHA,

TPOHA;

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

F) 9JICKTPOHLI HAXOJAATCA Ha MOBCPXHOCTHU IOJIOKHUTCIBHO 3apsaKCHHOI'O 0O0JIBIIIOTO «I1y-

JUHIa», IPUTATUBAsACH UM,

1) 2JIEKTPOHBI HAXOJATCS BHYTPH IOJIOKUTEIBHO 3apPSHKEHHOIO «IIyJIMHTa» U MOT'YT COBEp-

IIAaTh KOJIEOAHUSI OTHOCUTENLHO MOJIOKEHHUS PaBHOBECHUA,

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

8. Pesynbrater onbita Pesepdopra:

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

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

T') YUCJIO PACCESTHHBIX O.-YaCTHUIl OYECHb MaJIO;

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

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

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

0) ombIT MoATBEpAMIIa MOAeNs ToMCOHa;

B) CYILIECTBYET IJIaHETAapHAsi MOJIETb aTOMa;

T) B Ip€ CKOHIIEHTPUPOBAHA MIPAKTUUYECKH BCSI Macca aToMa;

1) pa3MepHI si7pa COMOCTAaBUMEBI C pa3MepaMH aToMa;

€) pa3Mepsbl SApa 3HAYUTEILHO MEHbIIE pa3MEepPOB aToMa.

10. YTo Ha3bIBaeTCS MPULEIBHBIM PACCTOSHUEM?

a) pacCcTOSIHUE MEXy TPaeKTOpUEH NBUKEHUS 3-4acTUIbl U aCUMIITOTOM K TPAeKTOPUHU;
0) paccTostHHE OT aToMa /10 IIEPBOHAYAJILHOTO HANIPABJICHUS JBUKECHUS [3-4aCTHUIIbL;

B) TOJILIMHA PACCEUBAIOILETO CIIOS;

T') CEYEHUE pacCesTHUS,

1) pa3HMLIA MY TpaeKTOpHeH -4acTHULbl ¥ TUIIEPOOIMUECKON TPaeKTOPUEH.

11. KakoB ¢u3nueckuii cmbica 3)PEKTUBHOTO CEUEHUS paccestHUs?
a) B MEXaHMYECKOW MOJIEJIM: 3TO IMJIOUIaKka (MHUILIEHb), IONAB B KOTOPYIO YAaCTULA UCTIBITHI-

BacT OTKJIOHCHHUC,

CTHIIE;

CTHII:

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

B) 9Ta BeTMYMHA (PU3UYECKOTO CMBICIIA HE UMEET;

I') CeYeHHE MTyYKa paccestHHbIX YacTHIl B onbiTe Pesepdopra;

1) CEYeHHE MTyYKa MaJarolInX 4acTHULL;

e) OTHOIICHHUEC CCUCHUA ITydYKa PaCCCAHHBIX YaCTUI K MHTCHCHBHOCTHU Maaar0IIUX YaCTHUIL,;
) OTHOLIEHHME YUCJIa PACCESHHBIX YaCTULl K NHTEHCUBHOCTH NaIAI0IINX YACTHII.

12. ®opmyna Pezepdopaa mist paccessHUsI O-4aCcTHUI] TOKA3bIBAET, YTO YHCIIO PACCESTHHBIX Ya-

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

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

T') IPOMOPLUHUOHATIBLHO TONIIMHE (HOJIBIU HAa KOTOPOH MPOUCXOUT PACCESTHHE;

1) HE 3aBHCHT OT YTJIa PACCESHUS;

€) 3aBUCHT OT YIJIa pacCesHUs;

) IPOTIOPIIMOHATILHO TIOPSIKOBOMY HOMEPY dJIeMeHTa B Tabnuiie MeHeneesa;

3) IPOMOPLUOHATBHO KBaIPaTy MOPSIKOBOIO HOMEpA 3JIeMeHTa B Tabnuie Menaeneesa;
1) 06PaTHO MPOHOPIMOHATBHO sin’ p;

K) 00paTHO IIPOIOPIIMOHAIILHO Sin P;

JT) TIponopIMonansHo sint(p/2).

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

a) AN/N ~ Z2;

6) dN/N ~ Z;

B) AN/N ~ w*;

r) dN/N ~ o?;

1) dN/N ~ cos*p;

%) AN/N ~ sin*p;

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

KoHnTpoJibHbIe padoThl 110 y4eOHOM nporpamme

B nporiecce moAroTOBKY U BHIIOTHEHUSI KOHTPOJIBHBIX paboT (hOPMUPYIOTCS M OIICHUBAIOTCS
Bce Tpedyembie PI'OC BO u OOII ans nanpasnenust 11.03.02 «MHPOKOMMYHUKAIIIOHHBIE TEXHO-
JIOTUU U CHCTeMBbI CBs3M» (mpoduib: OnTHyeckue cucteMbl U cetu cBsizu) komnereHuuu: OINK-3,
OIIK-6.

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

Bapmuanr 1.

3agayva 1.

Haiitu a3 pexTHBHOE ceUeHue siipa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESTHUIO OL-UACTHII C
KMHETHYeCKoH dHepruer Ta = 1,5 M3B B unTepBae yrios cesimre Lo = 60°.

3agaya 2.

OnpenenuTh Ul aToMa BOAOpoaa U MoHa He™: SHepruro cBsA3M 3JI€KTpOHa B OCHOBHOM CO-
CTOSIHMHM Y TIOTEHI[HAJ HOHM3AI[HH.

3amaya 3.

HaiiTi 3HEepruro CBsI3W BAJICHTHOTO JJIGKTPOHA B OCHOBHOM COCTOSIHMM aroma Li, ecnw u3-
BECTHO, YTO JUIMHBI BOJIH T'OJIOBHOW JIMHUM PE3KOM CEPUU U €€ KOPOTKOBOJIHOBOM TPAHUIIBI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3amaua 4.
Jonucarh HEAOCTAIONINE KOMIIOHEHTBI MYJIbTUILIETOB 2P3/z, 3D1, 4F5/2, 3P2, 5D4, 4Py

Ilepeyenb kKoMmeTeHUMI (YaCTH KOMIETEHUMI), NMPOBepPsieMbIX OLICHOYHBIM Cpel-
CTBOM:

OIIK-3 — crtocoOHOCTHIO BIIaJIETh OCHOBHBIMH METO/IaMH, CIIOCO0AMH U CPEIICTBAMH TIOTy4Ye-
HUS, XpaHeHHs], epepaboTKu WH(GOpPMAIUU: BIa/leTh HABBIKAMHU MPUMEHEHUS OCHOBHBIX METOOB
(bu3MKO-MaTEMaTUYECKOTO aHallu3a JUIsl pelIeHHs] eCTeCTBEHHOHAYYHBIX 3a/1a4; HaBbIKaMHU 00pa-
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OOTKU M MHTEPIIPETUPOBAHMS PE3YIbTATOB (PU3NKO-MATEMATUIECKOTO MOJICTUPOBAHHMSI, TEOPETHYE-
CKOI0 pacyera U 9KCIIEPUMEHTAIILHOIO UCCIEA0BAHM; HABBIKAMY IIPUMEHEHHUS IOJy4YE€HHBIX TEOpe-
TUYECKUX 3HAHUM I PEIICHUS IPUKIAJHbIX 3a1a4.

Kpurtepun oneHuBaHNs KOHTPOJILHOM padoThI:

O1neHKa «OTJIIMYHO» - CTYJEHT SCHO MU3JI0KUII YCIOBHE 3aJJauH, pellieHue 000CHOBAI TOUHOM
CCBIJIKOM Ha M3y4eHHbIN MaTepral. OLEHKA «XOpOILIOY» - CTYAEHT SICHO U3JI0KUII YCIOBHE 3a]]a4l, HO
B 000CHOBaHUM PEUICHUsI UMEIOTCS COMHEHMs. OLleHKa «yJOBJIETBOPUTEIBHO» - CTYAEHT U3JI0KHII
yCIIOBHE 3a/1a41, HO perieHrne 000CHOBaNl (pOPMYIMPOBKAMU MTPHU HETIOTHOM HCIOJIB30BAHUU MOHS-
TUIHOrO anmnaparta JUCUUIUIMHBL. OLIEHKa «HEYOBIETBOPUTEIBHO» - CTYJEHT HE YSACHWII yCIOBUS
3aJauu, peleHne He 000CHOBAJ.

JlabopaTopHblie padoThl M0 Y4eOHOI mporpaMmme

JlabopaTopHas padora Ne 1.

OnpenesieHue OTHOIIEHUS 3apsiia JIEeKTPOHA K €ro Macce MeTOI0M MarHeTpoHa.

[{enb paboOTHI:

— U3YUYUTh JBUKEHHE DJIEKTPOHA MPH CYNEPIO3ULIUN MOCTOSHHBIX AJIEKTPUUYECKOTO U Mar-
HUTHOTO IOJICH;

— U3MEPUTh 3aBUCUMOCTh aHOJIHOTO TOKA OT MHJYKIIMM MArHUTHOTO IOJISI IPU Pa3TUYHBIX
AQHO/IHBIX HANPSDKCHUSAX U PACCUUTATh YICIbHBIN 3apsijl SJIEKTPOHA;

— OIICHUTH MOTPEITHOCTH U3MEPCHUM.

Copaep:kaHHe 0TYCTA

[TonpoOHBI NTUCHMEHHBIN OTYET, COEPKAIINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUSA,
HEOOXOIUMBIC TEOPETUUECKUE CBEJICHMSI, MILTIOCTPATUBHBIA MaTepua, MOJyuYeHHbIE IKCIIEPUMEH-
TaJbHBIC TaHHBIC, OCHOBHBIC PACUCTHHIC COOTHOIICHHS M pacCUYUTAHHBIC ITapaMeTPhl, HEOOXOUMBIE
rpaduyeckre 3aBUCUMOCTH U TAOJIHIIBI JAHHBIX. AHATN3 U OOBSICHCHHUE MMOJTYYCHHBIX PE3yIbTaTOB.
[TucbMeHHBIC OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI U 33JIaHUS, IPUBEICHHBIE B OMIMCAHUU PAOOTHI.

KOHTpOILHEIC BOIIPOCHI:

1. Kak ycTpoeH MarieTpoH co CIUIOIIHBIM aHOAOM?

2. BeiBeauTe pacripesiesieHre MOTEHIIUala B TPOCTPAHCTBE MEXKIY KaTOJIOM U aHOJIOM.

3. Ha yem OCHOBaH MPHHITUIT ONpeecHUs /M METOIOM MarHeTpoHa?

4. Kak 3anuceiBaetcst hopmyna, onpenenstomnias cuiny Jlopenma?

5. BeiBenute opMyIty [Uiss MAHUTHOTO TOJISt HA OCH COJIEHOUIA.

6. Hauepture cxemy yCTaHOBKH JUIs OmpeaesieHust €/M 3JIeKTPOHA C UCIOJIB30BaHUEM MarHe-
TpOHa.

7. BeiBeute hopMyy IS OnpeaesieHus /M 3JIeKTpoHa MPUMEHUTENILHO K BallleMy OTIBITY.

JlabGopaTopHasi padora Ne 2.

OnbiT ®panka u I'epua.

[{enb pabOTHI:

— U3Y4UTh Ipolecc BO30YKAECHUSI aTOMOB HHEPTHOI'O Ta3a 3JIEKTPOHAMH;

— W3MEpUTH NEepBbI€ MOTEHIUANIBI BO30YKIEHUS (Pe30HAHCHBIE MOTEHIUANIbI) HHEPTHBIX ra-
30B U ONPEAEINTh UCCIEAYEMbIE HHEPTHBIE Ia3bl;

— OLIEHUTH TOTPELTHOCTH U3MEPEHUH.

Copepxanue oTuera

[TonpoOHBIM TUCHMEHHBIN OTYET, CONEPKALINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEA0BAHNUS,
HE00XO0/IMMBbIE TEOPETUUECKUE CBEICHUS, MIUTIOCTPATUBHBIA MaTepHall, MOJIyuYeHHbIE YKCIIEPUMEH-
TaJbHbIE TAHHbIE, OCHOBHbIE PACUETHbIE COOTHOIICHUS U PACCUMTAHHBIE TAPAMETPhI, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHAINU3 U 00BSICHEHUE MOIYUYEHHBIX Pe3yJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, TPUBEICHHBIE B OTMCAHUH PAOOTHI.

KOHTpoIbHbBIE BONPOCHI:
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1. Yro noareepxkaaercsa onsitoM @panka u ['epua?

2. KakoBbl yCIIOBUS YIPYTOro U HEYNPYroro COyAapeHus dJIEKTPOHA C aTOMOM?

3. BoiBecTr (opMyIbl OTHOCUTENBHOMN yOBUIM SHEPTUU JIEKTPOHA MIPU YIPYTOM M HEYIPY-
TOM COYJapeHUU €ro ¢ aTOMOM.

4. ChopmynupoBats noctynatsl bopa.

5. UTo Ha3bIBACTCS XapaKTEPUCTUKOM 3aJICPKKH JIAMIIbI?

6. O0BsicHUTE POPMY aHOAHON XapaKTEPUCTHKH, H300pakeHHOM Ha puc. 9 yueOHO-MeTOoau-
YECKOT0 MocoOus.

7. YcnoBue Aee << E; — E1 < E1 .ABNs€TCSA YCIOBHEM HEYNPYroro CTOJIKHOBEHHS 3JIEKTPOHA C
aTOMOM Cpa3y IO JIOCTHKEHUU SHEPTUH BO30YXKJIEHHs pe30HaHCHOro ypoBHs. [Io BceMy i oObemy
JIaMIIBI IPOUCXOIAT TaKKe HEYIPYrHe CTOIKHOBEeHH U, eciii HeT, TO B KaKUX UMEHHO 00JIaCTSX JIAMITBI
U ouemy?

JlaGoparopHnasi padora Ne 3.

N3yuyenune HeoH-Te/INeBOrO Ja3epa.

[{enb paGOTHI:

— U3y4YUTh IPUHLHUI pabOThl U MEXAaHU3M I'€HEepalii HEOH-TEINEBOTO Ja3epa;

— U3MEPUTH OCHOBHBIE XapPAKTEPUCTUKH JIA3EPHOTO U3IY4YCHHUS,

— OLIEHUTH MOTPELIHOCTU U3MEPEHUM.

Copepxanue oTuera

[TonpoOHBIM NUCHMEHHBIN OTUYET, COJEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIIEA0BAHNUS,
HE00XO0/IMMbIE TEOPETUUYECKHUE CBEIECHUS, WIUTFOCTPATUBHBIM MaTepuall, OIy4E€HHbIE IKCIIEPUMEH-
TaJbHbIE JJAHHBIE, OCHOBHBIE PACUETHBIE COOTHOILIEHUS U PACCUMTAHHBIE TApAMETPhl, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHAINU3 U O0bSICHEHUE MOJYyYEHHBIX PE3yJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI U 3aJaHMs], IPUBEICHHBIE B ONMCAHUH Pa0OTHI.

KOHTpOIbHbBIE BONPOCHL:

1. YeM npUHIMNNAIBHO OTIMYAETCS U3TyYEHHE Jlazepa OT U3JIyUYEeHHsI ra30BOro paspsaa?

2. KakoB MexaHu3M 00pa3oBaHus HHBepcuM HaceneHHocTH B Ne-He cmecn?

3. OOBsiCHUTE TEPMUH «OTpULATENIbHAs A0COJIIOTHAS TEMIIEpaTypay, IPUMEHSIEMbI HHOT' /1A
IIPY OIIMCAHUH NUHBEPCHH.

4. KakoB crieKTp U3Iy4eHHs ra30BOro Jiazepa?

5. Yto Takoe cOOCTBEHHBIN THII KosleOaHUI pe3oHaTopa?

6. KakoBa pomnb ypoBHs 1S Heona?

7. YTo Takoe AMAIEKTPUUECKOE 3EPKAIIO, €r0 JOCTOMHCTBA?

8. Kak 3aBucHT ycuieHrue B akTUBHOM Cpezie OT JIaBJIeHHs Ta30BOM cMecH B TPYOKe U ee Jua-
merpa?

9. llokaxkure, siBrsieTcst u uccieayeMbrit Ne-He nasep oqHo9acTOTHRIM?

JlabopaTopnasi padora Ne 4.

N3yuenne cepuaibHbIX 3AKOHOMEPHOCTEH B CIIEKTPE aTOMa BOJOPOAA.

[{enb pabOTHI:

— U3Y4YUTh CepHalIbHbIE 3aKOHOMEPHOCTH B BUIUMON 00JIACTH CIIEKTPa aToMa BOAOPOAA;

— U3MEpUTH JJIMHBI BOJH OCHOBHBIX JIMHUM CIIEKTpa Bojopoja B cepun banbmepa u paccun-
TaTh BEJIMUMHY NOCTOsIHHOW Punbepra;

— OLIEHUTH MOTPELTHOCTH U3MEPEHUH.

Copepxanue oTuera

[TonpoOHBI TUCHMEHHBIN OTYET, COAEPKALIUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBAHMUS,
HE00XO0/IMMBbIE TEOPETUUECKUE CBEICHUS, MIUTIOCTPATUBHBIA MaTepHall, MOJIy4YeHHbIE YKCIIEPUMEH-
TaJbHbIE JAHHbIE, OCHOBHbIE PACUE€THbIE COOTHOIIIECHHUS U PACCUMTAHHBIE TapaMeTphl, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHAIU3 U 00BSICHEHUE TIOTYYEHHBIX PE3YJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, TPUBEICHHBIE B OTMCAHUH PAOOTHI.

KOHTpoIbHbBIE BONPOCHI:
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1. Kakumu KBaHTOBBIMHU YMCIAMH XapaKTEPU3YETCs OTAENbHBIN 31€KTpoH B arome? Kakue
3Ha4YeHMs OHU MpUHUMAaIOT? KakoB ux (pU3ndecKuii CMbICT?

2. Kakoli BUJ1 aHaTUTUYECKUX COOTHOIICHUM JIJIsi CEpUMHON CTPYKTYPBI aTOMOB BOJI0poAa?

3. BeiBeute popMyItbl 111 BBIYUCIICHUS TOCTOSTHHOM Punbepra.

4. Kakue BubI cepuii HaOIIOIAIOTCS B CIIEKTPE OJTHOIIEKTPOHHBIX aTOMOB?

5. B kakom nuama3oHe IJIMH BOJIH JIeXKaT KOHKpeTHbIe cepuu (Jlaiimana, banbmepa, [lamiena,
Bpokera, [1pynna) 1 KakoBbI UX cepHATbHBIE 3aKOHOMEPHOCTH?

5. Yrto Takoe CneKkTpaabHbIe TEPMbI, KAKOB UX (DU3UUYECKUN CMBICIT?

6. Kakue criekTpajibHble CEpUN AOCTYIIHBI JUI U3yYEHUS HAa JAHHOW AKCIIEPUMEHTAIbHON yCTa-
HOBKE?

7. Uto Takoe SHEprHsi HOHU3AIMKA aTOMa M KaK OLCHUTh €€ BeIMYUHY I BOAOPOAONO00-
HBIX aTOMOB?

8. Kak BiusieT y4eT KOHEUHOH BeTMUMHBI MacChl pa Ha 3HaYeHHE NOCTOssHHOW Punbepra?

9. Moxet 1 Moziesib bopa 00BSICHUTH JIMHEHYATHIN MOJIEKYJISIPHBINA CIIEKTpP BOIOpOaa?

JlaGoparopHnasi padora Ne 5.
CunekTp aroma Boaopojaa. Atom bopa.
[{enb paboTHI:
— MOJICJIMPOBAHKE IKCIICPUMEHTAIILHOM 00pa0OTKH CIIEKTpa IMOTJIOMICHUS aTOMa BOJIOPOa;
— Ollpe/ieTIeHNe YPOBHEH YHEPIHH;
— noctpoenue popmyinsl baasmepa,
— BU3yallU3alusl MONTYKJIACCUUECKUX MOJIENIel aTOMa BOJOPO/Ia.
[TpuGops! M MPUHAIICKHOCTH:
— KOMIIBIOTEP ¢ porpammoit «du3uka MUKpPOMHPAY.
Conepskanue oT4yera
[TonpoOHBI TUCHMEHHBIN OTYET, COEPKALINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUSA,
HEOOXOIMMBIC TEOPETUUECKUE CBEJICHUSI, MILTIOCTPATUBHBIA MaTepua, MOJy4YeHHbIE YKCIIEPUMEH-
TaJbHbIC JaHHbBIE, OCHOBHBIE PACUETHBIE COOTHOIICHHUS U PACCUYUTAHHBIE TApAMETPhI, HEOOXOIUMBbIE
rpaduyeckre 3aBUCIMOCTH U TAOJIHIIBI JAHHBIX. AHATN3 U OOBSICHCHHUE IMOJTYYCHHBIX Pe3yIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33JaHUSI, TPUBEICHHBIE B OTUCAHUH PA0OTHI.
KoHTpOJIEHBIE BOIPOCHL:
. Kak npexacrasnsiercst ctpoenue aroma o mojenu Pesepdopaa?
. B uem 3akmtouaetcst copeprxanue noctyiaatoB bopa?
. Korga arom usnyuvaere cer?
. Kak onpenensiercst yactora cBeTa, HCITyCKaeMOro aToMoM?
. Kakoit mpouecc Ha3biBaeTcst HOHU3aLMen aToma?
. Kakas cepus nunuit nomyuunna HazBanue cepuu Jlaitmana?
. Uemy paBHa »Heprus KBaHTa cBera?

~N NN kW=

JlabopaTopHasi paGora Ne 6.

ATtomublie moaeau [xx. Tomcona u J. Pezepdopnaa.

[{enb paGOTHI:

— MOJIETTUPOBAHUE SKCIEPUMEHTOB IO 30HAMPOBAHUIO allb(a-uacTUIIaMU THIIOTETHUYECKUX
MHUILIEHEHN C LENbI0 ONpPeIeTICHUsI MO aTOMa, aIEKBaTHOM peaIbHOM.

[Tpubops! 1 NpUHAATIEKHOCTH:

— KOMITIBIOTEDP € MporpamMmoil «Pu3nka MUKPOMUPAY.

CopepxaHue oTYeTa

[TonpoOHBI TUCHMEHHBIN OTYET, COEPIKAIINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBaHNUS,
HEOOXOMMBIE TEOPETUUYECKUE CBENICHMS, MILTIOCTPATUBHBIA MaTepua, MOJyuYeHHbIE YKCIIEPUMEH-
TaJbHBIE JAHHBIE, OCHOBHBIE pACUETHBIE COOTHOIICHHUS U PACCYMTAHHBIE TApAMETPhI, HEOOXOTUMBIE
rpaguyecKkre 3aBUCUMOCTH U TAOJIHIIBI TaHHBIX. AHAIN3 U 00BICHEHHE TIOJYICHHBIX PE3YTbTATOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOMPOCHI U 33JaHMsI, IPUBEICHHBIE B OMTUCAHUH PA0OTHI.
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KoHTpoJibHBIE BOIPOCHL:

1. Uem oTnuvaroTcs MOJCNIM aTOMOB, Tipeioxkennbie k. Tomcornom u D. Pezepdhopmom?

2. Ilouemy mozens atoma JIx. ToMcoHa He nmoy4usiia JadbHEHIIEro pa3BUTHs?

3. Bo3aMoxkHO 51 Bocmipou3BecTH ombIT J. Pesepdopaa, ucnonb3ys B KadecTBe MULICHH HE
30J10TO, a OJIBrY U3 IPYroro MaTepuaia (Halmpumep, CBUHIA), @ BMECTO 0-4aCTHII — ITYYOK JIEKTPO-
HOB WJIU IPOTOHOB?

4. YTo Takoe NMpUIEIbHbIN mapameTp?

5. B xakux ciaydasx yroi paccesinus © makcumaineH? OT 4ero 3To 3aBUCUT?

6. Kak cBsizan npuIienbHbII mapaMeTp ¢ yriioM paccesHus?

JlabopaTopnasi paGora Ne 7.

N3y4yenne ciekTpa aToMa HATPHA.

[lenb paOoThL:

— U3YYUTH CIIEKTP M3IY4CHHsI HATPHS K U3MEPUTh JIHHBI BoJH JuHuA 1d 1 2d xenroro y6-
JIeTa HaTpUs;

— U3Y4YUTh TOHKYIO CTPYKTYPY SHEPreTHUECKUX YPOBHEH aTOMa HATpHUs;

— BBIYUCIIUTD IKCIIEPUMEHTAILHO TOCTOSIHHYIO TOHKON CTPYKTYPBHI 0.

ConepxaHue oTyera

[TonpoOHBIM NUCHMEHHBIN OTUYET, COEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIIEA0BAHNUS,
HE00XO0/IMMbIE TEOPETUUECKHUE CBEIECHUS, MJUTIOCTPATUBHBIA MaTepHall, MOJIy4YeHHbIE SKCIIEPUMEH-
TaJbHbIC JJAHHBIE, OCHOBHbIE PACUETHBIE COOTHOIIECHUS U PACCUMTAHHBIE TApaMETPhl, HEOOXOIUMBbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJMIIbI JaHHBIX. AHAINU3 U O0BSICHEHUE MOJYyYE€HHBIX PE3yJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCH! U 331aHUSI, IPUBE/ICHHBIE B OLIMCAHUH PAaOOTHI.

KoHTposbHbIE BOIPOCHI:

1. Kakue BubI CBSI3U CYILIECTBYIOT B CJIOKHBIX aToMax? B ueM ux paznuune?

2. Kakum o0pa3om H Ui 4ero BBOJUTCS MOHATHE TepMa aToma? Uto oHO o3HavyaeT?

3. Y HEKOTOpOro aroma 3HaueHHEe Pe3yJIbTUPYIOIIET0 KBAaHTOBOTO YHC/IA S CIIMHOBOTO MOMEHTA
paBHo 2. Ilpu 3TOM 3HaueHHE KBAHTOBOTO 4Mcia L pe3ynbTupyromero opoOUTaIbHOO MOMEHTa paBHO 3.
Harmucats Bce BO3MOYKHBIE TEPMBI.

4. 'Y HEKoTOpOro aroMa 3HaueHUE Pe3yJbTHPYIOIIEr0 KBAHTOBOIO YMCIA S CIIMHOBOIO MOMEHTA
paBHoO 2. Ilpu 3TOM 3HaueHHEe KBAaHTOBOTO uKcna L pe3ynbTupyromero opoOuTanbHOr0 MOMEHTa paBHO 1.
Harmicats Bce BO3MOKHBIE TEPMBI.

5. KakoB ¢usnueckuii cMbICT «IpaBui oTO0pa»? Bo3MOKeH M B NMPUHIUIE TIEPEXO C
AL =27

6. ITo nannbM puc. 29 u 40 BeruncauTe SHeprur0 TepMoB 3D3z252. PaBHBI 1 B TOUHOCTH
3HAUEHUS YIHEPTHH ITUX TEPMOB?

7. Ha xakue cepuu NPUHATO IENHUTH CIIEKTPHI CI0KHBIX aToMOB? K Kakol cepuu npuHaie-
KUT HCcreayeMasi B JaHHOM paboTe JnHusA?

8. Uto Takoe ciuH-0pOuTabHOE B3auMoeiicTBre?

9. 3anuiuuTe 3JIEKTPOHHYIO KOH(UTypaluio aToMa HaTpUs B OCHOBHOM COCTOSIHUM U TEPM
OCHOBHOT'O COCTOSIHMSI aTOMa.

10. TIlepeuncnute ciocoObl BO30YxkaeHMs aToMOB. Kakoii crtoco0 Bo30y»XIeHUsI CBEUECHHS UC-
HOJIb3YeTCs B JaHHOU paboTe?

Ilepeyenb koMmeTeHUMH (YACTH KOMIIETEHUMI), NMPOBepseMbIX OLEHOYHBLIM Cpea-
CTBOM:

OIIK-6 — crmocoOHOCThIO MMPOBOUTH UHCTPYMEHTAIBHBIE U3MEPEHUS, UCIIOIb3yeMbIe B 00-
JJaCTu I/IH(i)OKOMMYHI/IKaIII/IOHHBIX TEXHOJIOTUH B CUCTEM CBSA3H: BJIAZICTE METOJaMU IIPOBEICHUA (1)I/I-
3UYECKHUX MCCIECOBAHUI U U3MEPEHHI; HaBhIKaMU TPUMEHEHHUs OCHOBHBIX METOJI0B (PM3UKO-MaTe-
MaTUYCCKOro aHaJim3a JJis pCIICHUS €CTCCTBCHHOHAYYHBIX 3a/1a4; HaABbIKaMHU HpaBHHBHOfI OKCILTya-
TaIlM¥ OCHOBHBIX IPUOOPOB U 00OPYIOBAHUS COBPEMEHHOMN (PU3NUEeCKOl J1abopaTOpUH; HaBBIKAMHU
00pabOTKH ¥ MHTEPIPETUPOBAHUS PE3YIIHTATOB SKCIIEPHUMEHTA.
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Kpurepun oneHkHu J1a00paTOpHbIX padoT:

JIaboparopHasi paboTa CYUTACTCS BBIMOJHEHHON €CIIH CTYACHT MPEIOCTABHIII BBIITOJIHCHHBIC
3a/1ayy B TpeOyeMOM B OMMCaHUU JJaO0OPAaTOPHOH padOTHI BUIE M BEPHO WJIU C HETPYOBIMHU OITUOKAMHM
OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCKHL. M3 Bcex 3aruiaHnpOBaHHBIX JTA0OPATOPHBIX pabOT CTYACHT 00s1-
3aH BBINOJIHUTE HEe MeHee 80%.

Texymuil KOHTPOJIb OCYLIECTBIIIOTCA IO KOHTPOJBHBIM BOIPOCAM 110 M3y4aeMOW IUCLU-
IUIMHE, TTI0 UTOT'aM BBITIOJIHEHUS JIAOOPAaTOPHBIX pabOT M MHIAMBHUIYaIbHBIX MPAKTHYECKUX 3aJaHUM,
B (hopMe TECTOBBIX 3a/laHUIl.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MIPOBeAeHHs POMEKYTOUYHOM aTTecTalluu

4.2.1. Bonnpocbl, BLIHOCHMbI€ HAa JK3aMeH MO JUCUMILUINHE «ATOMHAasi (pU3MKaA» A
HarpaBjieHus noarotToBku 11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3H

B npornecce moAroToBKU M cauu 3K3aMeHa (OPMHUPYIOTCS U OLIEHUBAIOTCA Bce TpeOyembie
®I'OC BO u OOIT gyt Hanpasnenus 11.03.02 HPOKOMMYHHUKAIIMOHHbIE TEXHOJIOTHMH U CUCTEMBI
cBsi3u (poduis: OnTrueckue cucteMsl U cetu cBsizu) komnetenuun: OITK-3, OIIK-6.

1. Ilpeamer u 3agauu aTOMHOM (PU3HMKH, €€ MECTO Cpeiu APYrux puznyeckux Hayk. Mukpo-
mup. MacmTaOpl. DKCIIepIMEHTAIbHBIC JaHHBIE O CTpOeHHU atoMa. CepHuanbHble 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpaX, KOMOMHAIMOHHBIN npuHuuN Putna, Tepmbl. Kiaccuueckass Monens aroMa
Tomcona.

2. Dy1eMeHTBI KJIACCUYECKON TEOPUH 2JIEKTPOMArHUTHOTO U3J1yUCHHUS.

3. Omertel Pesepdopna. Anepuas momens atoma. BeiBon hopmyiel Pesepdopna as paccesi-
HUS O.-4aCTHLL.

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

5. Mogeins atoma Bonopoaa o H. bopy. Teopus H. bopa miist aroma Bonopoza. Ilocrynarsl
bopa.

6. JlokazarenbCTBO CyHIECTBOBAHUS JUCKPETHOM CTPYKTYpBl JHEPI€TUUECKUX YPOBHEH aTo-
MOB.

7. Oneitel ®panka u ['epua.

8. CriekTpasibHbIE CEpUH BOJOPO10M0100HbIX aToMOB. [IpuHiun coorserctBus. HenoctaTku
Teopuu bopa.

9. Yactune! 1 BosHbl. KopnyckynspHo-BoaHOBOH ayanu3Mm. BoaHoBast pyHKIus.

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

11. CpoiictBa BoaH e bpoiinsa. da3oBast 1 rpynmnosas CKOpOCTH BOJIH e bpoiiis.

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

13. BonnoBoil naker. CTaTUCTUYECKUM XapaKTep CBA3U KOPIIYCKYJISPHBIX U BOJHOBBIX
CBOJMCTB.

14. OcHoBbI KBaHTOBOM MexaHuku. CooTHOIIEHHE HeonpeaeneHHoctel [ eitsendepra. [pun-
nun cyneprnosunuu. Onepatopsl Guanyeckux BeauunH. COOCTBEHHBbIE 3HAYEHUS U COOCTBEHHBIE
(GyHKLIUU ONIEpaTOpOB.

15. OcHOBHBIE OTIEpaTOPhl BAKHENIINUX (PU3UUECKUX BEIUYUH (KOOPAWHATHI, UMITYJIbCA, MO-
MEHTa UMITyJbCa, KBaJpaTa MOMEHTa HMIIYJIbCA, NPOEKIMM MOMEHTAa HMMIIYJIbCAa, KUHETHUYECKON
SHEPruH, MOTEHIIMATLHON SHEPTUH, IOJTHON SHEPTUHN).

16. BonHoBoe ypaBHeHue Kneitna — ['opona.

17. BpeMeHHOe u cTanmoHapHoe ypaBHeHus llpeaunrepa.

18. IlpocTeiiine 0IHOMEPHBIE 3aa4l KBAHTOBOM MEXAHUKHU: YaCTHULA B «IIOTEHLMAIBHOM
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SIIAKEY.

19. OCHOBBI KBAHTOBO-MEXaHUYECKOTO MPEACTABICHUS O CTPOEHUH aToMa.

20. YpaBuenue lllpeaunrepa ans aroma Bogopoja. @u3nuecKuil CMbICI KBAHTOBBIX YHMCEI.
[IpaBuna orbopa.

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

22. Atombl meno4HbIX MeTauioB. CIEKTPhl ATOMOB IIEJT0UYHBIX MeTau1oB. Cepuu B CIIEKTpax
HIEJIOYHBIX METAJUIOB U UX IIPOUCXOXKIEHUE. 3aKOH MO3IH.

23. T'unote3a Ynen6eka u ['ayncmura. CrivH 3JIEKTpOHA.

24. ITpunnun [1aynu v 3amoTHeHUE aTOMHBIX COCTOSTHUN AJIEKTPOHAMH. ATOMHBIE 000JI0YKH
U T0J1000JI0YKH. DNeKTpoHHass KoHpurypanus. OObsICHeHNE TIEPUOIUYECKUX CBOHCTB M CTPOCHHUS
cucreMsl 35ieMeHToB [[.Menpeneesa.

25. MarautHble cBoWcTBa aToMOB. OpOUTANbHBIN, MEXaHUYECKUH M MarHUTHBIA MOMEHTHI
aneKkTpoHa. MaraeToH bopa.

26. IlonHbII MarHUTHBIT MOMEHT OJHO3JIEKTPOHHOIO aToMa. ['MpOMarHUTHOE OTHOIIEHHE
JUTsL OpOUTANBHBIX MOMEHTOB. DHEPrus aTOMa B MAarHUTHOM TIOJIE.

27. Onsitel LltepHa u I'epnaxa.

28. DieKTpOoHHBIN napaMarHuTHBIN pe3onanc (OI1P) u ero mpunoxenue.

29. DddexT 3eemana.

30. Atom B antekTprdeckom noje. Dddexr [ rapka.

31. Topmo3HOE U XapaKTEPUCTUUECKOE PEHTI€HOBCKOE U3IyUEHHE.

32. Cepuu B CHEKTPE XapaKTEPUCTUUECKOTO U3NMyYEHHs U ero ocobeHHocTH. [Ipoxoxaenue
PEHTI€HOBCKHUX JIyuel uepe3 BeHecTBO. JleTeKTophl A1l KOHTPOJIS PEHTTEHOBCKOTO U3JIy4EHUS.

33. CioHTaHHOE M BBIHYXJICHHOE (MHAYIIUPOBaHHOE) U3nydeHue. Ou3nueckre OCHOBBI MO-
ctpoenust OKI'. Baxneitmue tunbsl OKI'. OcHOBHbIE KOMIIOHEHTHI J1a3epa. CBOMCTBA U XapaKTepH-
CTUKH JIA3€PHOTO U3JIy4YECHHUS.

Ilepeyenb kKoMmeTeHUMH (YACTH KOMIIETEHUMI), NMPOBePsieMbIX OIEHOYHBLIM Cpea-
CTBOM:

OIIK-3 — cnocoOHOCTBIO BiIaJIeTh OCHOBHBIMU METOAAMHU, CIIOCO0AMU U CPEJICTBAMU IMOTy4e-
HUS, XpaHEHUs, epepaboTKu HHPOPMAIK: 3HATh COBPEMEHHBIE IIPEICTaBICHUs 00 aTOMHOM CTPO-
€HHMHM BElIEeCTBA, OCHOBHBIE 3aKOHBI, U/I€U M MPUHLUIIBI aTOMHON (PU3UKH, MX CTAHOBJIEHUE U PA3BU-
THE B UCTOPUYECKOM MMOCIIE0BATEIbHOCTH, UX MAaTEMAaTUYECKOE OMHCAHHUE, TEOPETUUECKOE HUCCIIe-
JIOBaHUE U MPAKTHUECKOE UCIIOJIB30BaHKUE; COBPEMEHHBIE METObI (PU3UKO-MATEMATHUECKOTO MO/Ie-
JIMPOBAHUS U TEOPETUUECKOT0 UCCIEOBAHNUS BJICHUI (PU3NKHU aTOMa; yMeTh C HAyYHOU TOYKH 3pe-
HUS OCMBICIMBATh U MHTEPIPETUPOBATh OCHOBHBIE MOJIOKEHUSI aTOMHBIX SIBJICHHM, OLIEHUBATH T10-
pAnKK GU3NYECKUX BEIUYMH, HCIOIb30BaTh MOJyY€HHbIE 3HAHUS B PA3JIMYHBIX 00JacTIX (uznye-
CKOM HayKH M TeXHUKH; IPUMEHATh COOTBETCTBYIOIINE METObI IPOBEIECHUS (PU3UUECKUX UCCIIE0-
BaHUN U U3MEPEHUI; IPUMEHATh UMEIOILIUECS TEOPETUUECKHE 3HAHUS JUIsl IPOBEJCHUS U UCTOJIKO-
BaHU SKCIIEPUMEHTOB; HACTPAUBATh U SKCIIIyaTUPOBATh SKCIIEPUMEHTANIbHbIE IPUOOPHI IS UcCe-
JIOBaHMsI BHYTPEHHETO CTPOEHUSI aTOMOB; IPUMEHSTh UMEIOIINECS TEOPETUUECKHUE 3HAHUS JIsI TIPO-
BEJICHUS U HCTOJIKOBAHUS KCIIEPUMEHTOB; BJIA/IeTh HAaBBIKAMHU NPUMEHEHHSI OCHOBHBIX METOJIOB
($u3MKO-MaTEMaTUYECKOTO aHaJlu3a JUIsl PElIeHHs] €CTECTBEHHOHAYYHBIX 3a/1a4; HaBbIKaMH 00pa-
OOTKU ¥ MHTEPIIPETUPOBAHMS PE3YIbTATOB (PU3NKO-MATEMATUIECKOTO MOJICTUPOBAHMSI, TEOPETHYE-
CKOT'0 pacyeTa U 3KCIEepUMEHTAIBHOIO UCCIIE0BAHNS; HABBIKAMU IPUMEHEHHUS TOTyYEeHHBIX TEOpe-
TUYECKUX 3HAHUM I PEILIEHUS IPUKIIAHBIX 3a/1a4.

OIIK-6 — crtocOOHOCTBIO MTPOBOUTH WHCTPYMEHTAIEHBIC M3MEPEHUS, UCTIONb3YeMbIE B 00-
JacTd MHPOKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M CHCTEM CBS3H: 3HATh COBPEMEHHBIE METOABI (H-
3MKO-MaTEeMaTHYECKOT0 MOJICITMPOBAHUS U TEOPETUYECKOTO HCCIIeI0BaHUs IBJICHUHN PU3NKH aToMa,
METO/bI HAOIOIEHUs] aTOMHBIX SBJICHUH, MX HKCIEPUMEHTAIbHOE MCCIIEJOBAHUE U MPAKTHUECKOE
MCIIOJIb30BaHUE; MPUHIUIIBI YCTPOUCTBA U PYHKIIMOHUPOBAHUS HKCIIEPUMEHTAIbHBIX IPUOOPOB AJIs
MCCIIEIOBAHMsI BHYTPEHHETO CTPOEHUSI aTOMOB; YMETh B IIPAKTUYECKON AEATEIbHOCTH IIPUMEHATH
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3HaHUS O PU3MUECKUX CBOWCTBAX OOBEKTOB M SIBJICHUHN ISl CO3/1aHUS TUIIOTE3 U TEOPETUUECKUX MO-
Jienei, IpOBOAUTh aHAJIU3 TPAHULl UX TPUMEHUMOCTH; IPUMEHATh COOTBETCTBYIOIINE METOBI MPO-
BeICHUS (PU3UUECKUX UCCIIEIOBAHUN U M3MEPEHUH; IPUMEHATh OCHOBHBIE METO bl (PU3NKO-MaTEMa-
TUYECKOT0 aHaliu3a JUIsl PELeHUs] eCTECTBEHHOHAYYHBIX 3a/1a4 U (U3MUECKOr0 MOJEITUPOBAHUS B
IIPOU3BOJICTBEHHON IPAKTHUKE; IPUMEHATh UMEIOILUEC TEOPETUUECKUE 3HAHUA Ui IPOBEACHUS U
MCTOJIKOBAHUS SKCIIEPUMEHTOB; IPUMEHATh UMEIOIIHUECS TEOPETUUECKNE 3HAHUS ISl IIPOBEICHUS U
MCTOJIKOBAHUS SKCIIEPUMEHTOB; C IOMOUIbIO aJ€KBATHBIX METOJIOB OLIEHUBAaTh TOUHOCTb U MOIPELI-
HOCTb TEOPETHUECKHUX PACUETOB U U3MEPEHUI, aHAIM3UPOBATH (PUIUUECKHI CMBICI TOTYYCHHBIX pe-
3yJIbTAaTOB; BJaJeTh METOJAMH MPOBEACHUS (PU3MUECKUX MCCISIOBAHUN M U3MEPEHUI; HaBBIKAMU
MPUMEHEHUS OCHOBHBIX METOJIOB (PM3MKO-MAaTEeMAaTUYECKOT0 aHaIn3a JJIsl pelICHHs €CTeCTBEHHOHA-
YUYHBIX 33/1a4; HABBIKAMH MPABHIIbHON SKCIUTyaTallii OCHOBHBIX IPUOOPOB U 000PYAOBAHUS COBpPE-
MEeHHOM (pr3nueckoi 1abopaTopuu; HaBbIKaMU 00PaOOTKU U HHTEPIPETUPOBAHUS PE3YIBTATOB IKC-
IIEpUMEHTA.

Kpurepuii oueHuBaHue IK3aMeHa:

OueHKy «OTJIMYHO» 3aCIy’)KUBAET CTYICHT, TOKA3aBIINNI:
— BCECTOPOHHHUE U TNTyOOKHE 3HAHUS IPOrPaMMHOI0 MaTepuana yueOHOU TUCIUIUINHBI; U3J10KEHHUE
MaTepuaia B ONPEAEIECHHON JIOTHYECKOU MOCIE0BATEIbHOCTH, C UCIIOJIb30BAHUEM COBPEMEHHBIX
Hay4HbIX TEPMHHOB
— OCBOMBIIEMY OCHOBHYIO U 4aCTh JIOIIOJHUTEIBHOMN JIMTEPATYPhl, PEKOMEHOBAaHHYIO IIPOIPaMMOi,
IIPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTU B MOHMMAHUU, U3JI0)KEHUN U IIPAKTUYECKOM HCIOJIb30Ba-
HUU YCBOCHHBIX 3HAHUM;
— [IOJIHBIE, YETKUE, JIOTUYECKHU M10CIEA0BATENIBHBIE, IPABUIIBHBIE OTBETHI HA [I0CTABICHHBIE BOIIPOCHI,
CHOCOOHOCTH J1eN1aTh 000CHOBAaHHBIE BHIBO/IBI;
— YMEHHE CAMOCTOSITEIIbHO aHATM3UPOBATh (DaKThl, COOBITHS, SIBICHUS, IPOIIECCHI B KX B3AaUMOCBSI3U
U Pa3BUTUHU; CPOPMHUPOBAHHOCTh HEOOXOIMMBIX MPAKTUUECKUX HABBIKOB PabOThI C U3yYEHHBIM Ma-
TEPHUAIIOM;

OneHkKy «X0po1I0» 3aCiy’KUBAET CTYJEHT, TOKa3aBIINI:
— CHCTEMaTHYECKUH XapaKTep 3HAHUI U YMEHHH, CIOCOOHOCTh K MX CAMOCTOATEIbHOMY IPUMEHE-
HUIO 1 OOHOBJICHHIO B XOJI€ ITOCTIEIYIOIIEro 00y4eH s U MPAKTUUECKON AeATeIbHOCTH;
— I0CTAaTOYHO ITOJIHBIE U TBEPIBIE 3HAHUS IPOTPAMMHOIO MaTepHala JUCHUILINHBI, IPABUIIBHOE I10-
HUMaHHE CYIIIHOCTU M B3aMMOCBSI3U PaCCMaTPUBAEMBIX SIBIEHUH (IIPOLIECCOB);
— TOCJIeI0BaTeNbHbIE, IPAaBUIbHBIE, KOHKPETHBIE, 0€3 CYIECTBEHHBIX HETOUHOCTENW OTBETHI HA IO-
CTaBJICHHBIE BOIPOCHI; YBEPEHHOCTD IIPU OTBETE HA JOIMOJHUTEIBHBIE BOIPOCHI,
— 3HAaHHME OCHOBHOM PEKOMEHJOBAaHHOM JIMTEPaTyphl, YMEHHE AOCTATOYHO ITOJIHO aHAIM3UPOBATh
(baxThl, COOBITHS, SIBIEHUS U MPOLECCHI, TPUMEHATh TEOPETUYECKHE 3HAHUS NPH PELICHUU MPaKTU-
YECKHUX 3a/1a4;

OneHKy «ya10BJIEeTBOPHTEIBHO» 3aCIIy’)KUBAET CTYIEHT, IOKA3aBIIMHA:
— 3HaHMsSI OCHOBHOT'O MTPOIPaMMHOI0 MaTepuaia Mo JUCHUILUIMHE B 00beMe, HEOOXOAUMOM IS TO-
clIeAyIoero oOyueHus ¥ IpeACTOosIel MPaKTHUECKON AeATeNbHOCTH;
— 3HAKOMOMY C OCHOBHOM PEKOMEHI0BAaHHOM JINTEPATypOH;
— JONYCTUBLIEMY HETOYHOCTU M HAPYILIECHUs JOTUYECKOHN MOCIEAOBATEIIBHOCTA B U3JI0KEHUH IIPO-
rpaMMHOI0 MaTepuaja B OTBETE Ha K3aMEHE, HO B OCHOBHOM O0JIafjatolieMy HeOOXOMMbIMH 3Ha-
HUSMU U YMEHUSMH JUISA UX YCTPAHEHUS IIPU KOPPEKTUPOBKE CO CTOPOHBI DK3aMEHATOPa.
— MPOJIEMOHCTPUPOBABILIEMY IIPABUIIbHBIE, 0€3 IPyObIX OIIMOOK OTBETHI Ha IOCTABJICHHBIE BOIIPOCHI,
HECYILECTBEHHbIE OIIMOKH;
— MPOSIBUBLIEMY YMEHHE ITPUMEHATh TEOPETUUECKHUE 3HAHUS K PEIICHUIO OCHOBHBIX IMPAKTUYECKUX
3aJa4, OrpaHUYCHHbIE HABBIKM B 00OCHOBAHUU BBIIBUTAEMBIX MPEITI0KEHUN U MPUHUMAEMBIX pele-
HUH; 3aTpyTHEHUS IPU BBIITOJIHEHUH TPAKTUUYECKUX paboT; HEAOCTATOUHOE HCIIOIb30BaHNE HAYTHON
TEPMUHOJIOTHH; HECOOJII0JIEHHE HOPM JIMTEPaTypHOU peyH.

O1eHKa «HeyA0BJIeTBOPUTEIBLHO» CTABUTCS CTYACHTY, OOHAPYKHUBILEMY:
— CYILIECTBEHHbIE MTPOOEIbl B 3HAHMHM OCHOBHOT'O IIPOTPAMMHOI0 MaTepHaa 1o JUCIUILIINHE;
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— OTCYTCTBUE 3HAaHUM 3HAYUTEJIBHOM 4YaCTH IPOrPaMMHOIO MaTepHalla; HEIOHMMAaHUE OCHOBHOT'O
COJIEpKAHUS TEOPETUYECKOI0 MaTepHralia; HECIIOCOOHOCTh OTBETUTh HA YTOUHSIOIINE BOIIPOCHI; OT-
CYTCTBHE YMEHHsI HAYYHOTO 000CHOBaHMS MPOOIJIEM; HETOYHOCTH B CIIOJIb30BAHUN HAYYHOH TEPMU-
HOJIOTUH

— HEYMCEHME NPUMEHATh TEOPETUYECKUE 3HAHUS IIPU PEIICHUM NPAKTHUYECKUX 3a]1ad, OTCYTCTBUE
HaBBIKOB B 00OCHOBAHUY BbIIBUTAEMbIX IPEJIOKEHUH U IPUHUMAEMBIX pEILEHHI;

— JIOITYCTUBIIEMY HPUHIUIHAIbHBIE OIIHMOKH, KOTOPBIE HE MO3BOJISIOT €My MPOAOKUTH 00yUeHHE
WIN TIPUCTYIHUTh K IPAKTUYECKOH 1eATENbHOCTH 0€3 JONOIHUTEIbHOM OArOTOBKH IO JAHHOM JHC-
LUTIJIMHE.

4.2.2. Bonpocbl, BHIHOCHMbIE Ha 3a4eT M0 JUCHMILINHE KATOMHAsA (PU3NKA» IS HAIIPaB-
nenust noarotoBku 11.03.02 MHpoKkoMMYHHKAIMOHHBIE TEXHOJIOTUU M CHCTEMBI CBS3U

B mporiecce moarotoBku u ciayde 3adeTa OpMHUPYIOTCS U olleHnBatoTcs Bee Tpedyembie DI'OC
BO u OOII mns wvanpasnenust 11.03.02 MapokoMMyHHKAITMOHHBIE TEXHOJOTUH M CUCTEMBI CBSI3H
(mpoduib: OnTHuecKkue cucTeMsl U cetu cBsi3n) komnerenuuu: OIIK-3, OIIK-6.

1. Mukpomup. Macmradpl. DKClIepUMEHTAJIbHBIE JAHHbBIE O CTpoeHuHu aroma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax, KOMOMHAIIMOHHBIN npuHIMN Putia, Tepmbl. Kiaccuueckas
Mozelb aroma ToMcoHa.

2. DNeMeHTHI KJIIaACCUYECKOW TEOPUH 3JIEKTPOMArHUTHOTO U3TyUYEHUSI.

3. OnsiTel Pezepdopna. Anepras monens aroma. Beioa popmyier Pesepdopaa st pacces-
HUS O.-4aCTHLL.

4. CnenctBus u3 onbiToB Pesepdopaa. DkcrepumenTtanbHas mpoBepka (Gopmynsl Pesep-
dopna. [Tnanerapuast monens atoma Pesepdopna. CronkHoBenue yactuil. CeueHue paccesiHusl.

5. Mogens atoma Bonopoaa o H. bopy. Teopust H. bopa st aroma Bonopoza. Ilocrynaret
bopa.

6. Jloka3aTenbCTBO CYLIECTBOBAHUS AUCKPETHON CTPYKTYPBI SHEPI€TUYECKUX YPOBHEH aTo-
MOB.

7. Onbitel ®panka u 'epra.

8. CriekTpasbHbIe CeprU BOJIOPOAONOA00HBIX aroMOB. [Ipunimm coorBercTBust. Hemoctarku Teo-
puu bopa.

9. Yactuisl 1 BoHBL. KopnyckynsapHO-BOJIHOBOH fayanu3M. BomHoBas QyHKIHs.

10. T'unotesa ne bpoiins u ee skcriepruMeHTaIbHOE MOATBEPKICHUE Ha ITpUMepe Audpakiuu
AJIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CpoiictBa BoaH e bpoiinsa. ®a3oBast 1 rpynmnosas CKOpOCTH BOJIH e bpoiiis.

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

13. BonnoBoil naker. CTaTUCTUYECKMH XapaKTep CBA3U KOPIIYCKYJSIPHBIX U BOJHOBBIX
CBOMCTB.

14. OcHoBBI KBaHTOBOM MexanukH. CoOTHOIIIEHUE HeorpeaeneHHocte [ elizentepra. [Ipunimn
cyniepriozuiu. Oneparopsl puznyecknx BenuanH. COOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE (DYHKITH
OI1EpaTopoB.

15. OcHOBHBIE ONEepaTOPhl BAKHEHIINX (PU3MUECKUX BEIUUYUH (KOOPAUHATHI, HUMITYJIbCA, MO-
MEHTa UMITyJbCa, KBaJpaTa MOMEHTa HMMIIYJIbCA, NPOEKIMM MOMEHTAa HMMIIYJIbCAa, KUHETHUECKON
SHEPruH, MOTEHIMATBLHON SHEPTUH, IOJTHON SHEPTUHN).

16. BpemenHoe u cranmoHapHoe ypaBHeHus llIpennnrepa.

17. Tlpocreiime oJHOMEPHBIE 33/1a4d KBAHTOBON MEXaHWKH: YaCTHIA B «OTCHITHATHHOU
AME».

18. OCHOBBI KBAHTOBO-MEXaHUYECKOTO MPEACTABICHUS O CTPOCHUH aTOMA.

19. Ypasuenue lllpenunrepa nns aroma Bogopoja. @U3NUYECKUN CMBICII KBAHTOBBIX UHMCEIL.
[TpaBuina or6opa.

20. BostHOBBIE (D)YHKIIMH U paciipe/iesieHUe TNIOTHOCTH BEPOATHOCTH 1S-COCTOsTHHE 3TIEKTPOHA
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B aTOME BOI0OpOJa (HOPMAJILHOE COCTOSIHUE aTOMa).

21. ATOMBI 1IeTOYHBIX METAITOB. CIIEKTPHI ATOMOB IIEJTOYHBIX METAI0B. Cepuu B CIEKTpax
IIEJIOYHBIX METAJIJIOB U UX NPOUCXOXKAEHHE. 3aKOH Mo3iu.

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

23. [lpunnun [aynu u 3amoaHeHUE aTOMHBIX COCTOSTHUN AJIEKTPOHAMH. ATOMHBIE 000JI0UKH
U M0J000JI0UKH. DIeKTpoHHass KoHpurypauusa. OO0bsicHeHnEe NePUOAUYECKUX CBONCTB M CTPOCHUS
cucTeMbl 3jieMeHTOB J[.Meneneena.

24. MarnuTtHble cBOicTBa aToMOB. OpOUTABLHBIN, MEXaHUYECKU U MarHUTHBI MOMEHTBI
anekTpoHa. MaruetoH bopa.

25. IlonHBII MAarHUTHBIA MOMEHT OJIHORJIEKTPOHHOI'O aToMa. ' MpOMarHMTHOE OTHOLIEHUE
JUIs1 OpOUTANBHBIX MOMEHTOB. DHEPTUsl aTOMa B MAarHUTHOM TIOJIE.

26. Onpitel [TepHa u [Nepiaxa.

277. DneKTpOoHHBIN apaMarHUTHBIN pe3oHaHc (DI1P) u ero npunoxxenue.

28. DddexT 3eemana.

29. Atom B antektpudeckom moiie. Ipdexr Illrapka.

30. Topmo3HOE U XapaKTEePUCTHUECKOE PEHTI€HOBCKOE M3TyUCHHE.

31. Cepun B CieKTpe XapaKTEPUCTUUECKOTO U3ITyUdeHUs U ero ocooeHHocTu. [Ipoxoxnenue
PEHTTEHOBCKHUX JTy4yeil uepe3 BelecTBO. J[eTeKTophl I1s1 KOHTPOJIS PEHTT€HOBCKOTO U3ITyYEHUSI.

32. CHOHTaHHOE U BBIHYX/IEHHOE (MHAYLUPOBAHHOE) U3inyueHue. Pu3nueckre OCHOBBI MO-
crpoenust OKI'. Baxneitmue tunsl OKI'. OcHOBHBIE KOMIIOHEHTHI Jlazepa. CBOMCTBA U XapaKTepu-
CTHKH JIA3€PHOTO U3IYYECHHUS.

Ilepeyenb KoMIeTeHUMH (YACTH KOMIIETEHLHI), NMPOBepPsieMbIX OLCHOYHBLIM Cpea-
CTBOM:

OIIK-3 — criocoOHOCTBIO BJIaJIETh OCHOBHBIMU METOaMH, CIIOCO0aMU B CPEJICTBAMU ITOJTy4C-
HUS, XpaHEHUs, Tepepad0TKu HHPOPMAIIUK: 3HATH COBPEMEHHBIE IPEJICTAaBIEHUS 00 aTOMHOM CTPO-
€HUU BEIlleCTBA, OCHOBHBIC 3aKOHBI, UICH U MPUHIIUITBI ATOMHOW (PU3UKHU, UX CTAHOBIICHUE U PA3BU-
THE B UCTOPUYECKOM IMOCIEAO0BATEIBHOCTH, UX MAaTEMaTUYECKOE OMKMCAaHUE, TEOPETUUECKOE UCCIIe-
JIOBAaHWE M MPAKTHYECKOE UCIOJIHb30BAHUE; COBPEMEHHBIE METO/IbI (DU3MKO-MAaTEMaTHYECKOTO MOJIe-
JMPOBAHUS U TEOPETUUECKOT0 UCCIEOBAHMUS SBICHUI (PU3UKHU aTOMa; YMeTh C HAyYHOU TOYKH 3pe-
HUSI OCMBICIIMBATh U MHTEPIPETUPOBATH OCHOBHBIE MOJ0KEHUS aTOMHBIX SIBIICHHM, OLIEHUBATH I10-
PAAKU (PU3NYECKUX BEIHUYWH, UCIIOJIB30BAaTh NONyYeHHbIC 3HAHUS B PA3HYHBIX 001acTax (Qu3nue-
CKOW HayKM M TEXHHUKH; IPUMEHATH COOTBETCTBYIOIINE METOIbI MPOBEACHUS (PU3UUECKUX UCCIIE0-
BAHUM U U3MEPEHU; IPUMEHATh UMEIOINUECS TEOPETUUECKUE 3HAHUS IS IIPOBEICHUS U UCTOJIKO-
BaHMsI SKCTIEPUMEHTOB; HACTPAUBATh U IKCILTYaTUPOBATh SKCIIEPUMEHTAIbHBIEC IPUOOPHI JJIs UCCIIe-
JIOBAHUS BHYTPEHHETO CTPOEHUS aTOMOB; IPUMEHATh UMEIOLIMECS TEOPETUUECKHUE 3HAHUSA [ TTPO-
BEJICHUSI M HMCTOJIKOBAHMS SKCIIEPUMEHTOB; BJIaJeTh HAaBbIKAMU NMPUMEHEHUS OCHOBHBIX METOJIOB
(bu3MKO-MaTEMAaTUYECKOTO aHallM3a ISl pelIeHUs eCTECTBEHHOHAYUYHBIX 3aj/lad; HaBbIKAMHU OOpa-
OOTKHM Y MHTEPIPETHUPOBAHUS PE3yIbTATOB (DU3NKO-MATEMATUUECKOTO MOJICTUPOBAHUS, TEOpETHYE-
CKOI'0 pacyeTa v 3KCIIEPUMEHTAIBHOTO UCCIIEA0BAHNS; HABBIKAMU IIPUMEHEHHUS TIOJIYYEHHBIX TEOPE-
THUYECKUX 3HAHUU JJIS1 PEIICHUS MPUKJIAIHBIX 3a1a4.

OIIK-6 — crmocoOHOCThIO MMPOBOUTH UHCTPYMEHTAIBHBIE U3MEPEHUS, UCTIONIb3yeMbIe B 00-
JACTH WH()POKOMMYHUKAITMOHHBIX TEXHOJIOTHM M CHUCTEM CBS3U: 3HATh COBPEMEHHBIC METOIbI (Pu-
3UKO-MaTeMaTH4YeCKOT0 MOJICTTUPOBAHUS U TEOPETHUECKOTO MCCIEAOBAHUS ABIEHUN (DU3UKHU aToMa,
METO/Ibl HAOIIOJIEHUS aTOMHBIX SIBJICHUH, UX DKCIEPUMEHTAIBHOE MCCIICIOBAHNE U MPAKTHIECKOE
WCIIOJIb30BaHNE; TIPUHIIUIIBI YCTPOUCTBA U PYHKIIMOHUPOBAHUS YKCIIEPUMEHTATBHBIX IPUOOPOB IS
WCCIIEIOBAHUSI BHYTPEHHETO CTPOEHUSI aTOMOB; YMeThb B MPAKTUYECKOUN JESATEIbHOCTA MPUMEHSATH
3HaHUS 0 PU3UIECKUX CBOMCTBAX OOBEKTOB U SBJICHHM IS CO3JaHMsI TUTIOTE3 U TEOPETUUECKUX MO-
JleTIed, POBOJIUTh aHAJIN3 TPAHUIL UX PUMEHUMOCTH; IPUMEHSATh COOTBETCTBYIOIINE METOIBI MPO-
BeJIeHUS (PU3UUECKHX UCCIEAOBAHNUN U U3MEPEHU; MPUMEHSITH OCHOBHBIE METOIbI (PU3UKO-MaTeMa-
TAYECKOTO aHAJIM3a JUIsl PEIICHHS] €CTECTBEHHOHAYYHBIX 33/1ad U (PU3UYECKOTO MOJACIUPOBAHUS B
MIPOU3BOJACTBEHHOM MPAKTUKE; TPUMEHATh UMEIOLIUECS TEOPETUUECKUE 3HAHUS ISl IPOBEACHHUS U
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HCTOJIKOBAHUS YKCIIEPUMEHTOB; IPUMEHSTh HMEIOIUECS TEOPETHUSCKUE 3HAHUS JIJIsl IIPOBEACHUS U
HCTOJIKOBAaHUS SKCIIEPUMEHTOB; C MIOMOIIIBIO aJICKBATHBIX METOJIOB OI[CHUBATh TOYHOCTh U MOTPEIII-
HOCTh TEOPETHYECKHUX PACUCTOB U U3MEPEHUH, aHAIM3UPOBATH (PHU3UICCKHUI CMBICI IIOTYYCHHBIX Pe-
3yJITaTOB; BJAAETh METOJaMHU MPOBeIeHUs (PU3UUSCKUX HCCIICOBAHUN U M3MEPEHHIA; HaBBIKAMHU
MPUMEHEHUS OCHOBHBIX METOJIOB (PM3UKO-MATEMAaTHYECKOTO aHaN3a JJIsl PEIICHUS] €CTeCTBEHHOHA-
YUYHBIX 33/1a4; HABBIKAMH MPABUIILHOW SKCILTyaTallid OCHOBHBIX IPUOOPOB U 00OPYIOBAHUS COBpPE-
MEHHOMI (pr3rUecKo 1abopaTopuu; HaBbIKaMHU 00PaOOTKU U HHTEPIPETUPOBAHUS PE3YTBTATOB IKC-
NEPUMEHTA.

Kpurepun oneHuBaHus 3a4éTa:

OneHku «3a4eT» 3acily’KUBaeT 00y4aroIuics KOTOPbIA, KAK MUHUMYM, [10Ka3aJl 3HaHUs OC-
HOBHOT'O y4eOHOIo Marepuaiga B oObeMe, HeoOOXOAMMOM JUlsl aybHeHIel yueObl U IpeacTosei
paboThI MO Mpodeccu, CIPABISIOIIUIACS C BBIITOJTHEHHEM MMPAKTUUYECKUX 33aJaHH, TPEIyCMOTPEH-
HBIX MPOrpaMMOM, 3HAKOMBIX C OCHOBHOM JIUTEPATypoOr, PpEKOMEHAOBAaHHOW Mporpammoi. OneHka
"3a4eT'" BHICTABIIAETCSA OOYYAIOIIMMCS, IOIYCTUBIIUM IIOTPELIHOCTH B OTBETE HA 3a4€TE U MPU BbI-
IOJTHEHNUH NPAaKTUYECKUX 3a/1aHUIl BBIHOCUMBIX Ha 3a4eT, HO 00J1alatoIMM He0OXOAUMbIMU 3HAHU-
MU U YMEHUSMH I UX YCTPAHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI IIPENOAABATES.

Onenka ""He 3a4TeHO'' BBICTaBISIETCS OOydaroueMycs, OOHApPYKUBIIEMY CYIECTBEHHBIC
po0esibl B 3HAHUSIX OCHOBHOI'O MPOTrPaMMHOI0 MaTepHalia 1o JUCLUILIMHE, JOIYyCTUBILIEMY IPUH-
LUIHAJIbHbIC OIIMOKU B BBIIOJIHEHUH ITPEyCMOTPEHHBIX IPOrpaMMOil MpaKTUYECKUX 3a1aHuil (OT-
CYTCTBHE 3HAHUI 3HAYUTENIbHOMN YacTH IPOrpaMMHOr0 MaTepuaa; HEHOHUMaHUE OCHOBHOI'O COJIEp-
KaHUS TEOPETUYECKOr0 MaTepualla; HeCHOCOOHOCTh OTBETUTh Ha YTOUHSIOLIME BOIIPOCHL; HEYMEHHE
IPUMEHSTh TEOPETUYECKUE 3HAHUS MIPU PELICHUH MPAKTUYECKUX 3a7au JIOMYCTUBLIEMY PUHIUIIH-
aJIbHbIe OUIMOKH, KOTOPBIE HE MO3BOJIIOT €MY NPOJODKUTE 00YUYEeHUE WIIM IPUCTYIHUTh K IIpaKTH4e-
CKOM MTpo(heCCHOHATILHOMN IEATEILHOCTH 110 OKOHYaHUH 00pa30BaTEILHOTO YUPEXKICHHS O€3 10T0II-
HHUTEIBHBIX 3aHITHUI 110 COOTBETCTBYIOLICH TUCIUILIMHE).

4.2.3. TemaTuka 3K3aMeHAIMOHHBIX 33/1a4 MO JWUCHUILIMHE «ATOMHasi (PU3MKA» A
HanpasieHus noaroroBku: 11.03.02 MTHpokoMMyHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3U

Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax, KOMOMHALMOHHBIA MPUHIIUII
Putna, Tepmbl. CriekTp aToma BOIOpO/Ia.

Tema 2. KopryckynisspHO-BOIIHOBOH Lyanu3M. OCHOBBI KBaHTOBOH Teopuu. Y paBHeHue Llpe-
JUHTEpA.

Tema 3. bopoBckas mozens aroma Bogopoaa. KBaHToBaHHE aTOMOB.

Tewma 4. KBanToBast Teopusi aToMa BOJ0pO/Ia.

Tema 5. KBanToBanue aroMoB. MHOT02J1EKTPOHHBIE ATOMBI.

4.2.4. Ilpumepsl IK3aMEeHAIMOHHBIX OWJIETOB MO AMCHUIIMHE «ATOMHasi (pu3uKa» Ui
HanpasieHus noarotoBku: 11.03.02 MIHpoKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmradpl. DKCliepUMEHTAJIbHBIE JaHHbIE O CTpoeHuu aroma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax, KOMOWHAIIMOHHBIN NMPUHIKT PUTLA, TEPMBI.

2. KBanToBO-MeXaHHUYECKOE ONMCcaHue aToMa Bojopoza. Paznenenue nepemennsix. KBanro-
BbIE YMCJIa. DHEPTETUYECKUH CIIEKTP. YTIIOBOE U PaIUaIbHOE paCPEEIIEHNE dJIEKTPOHHON TUIOTHO-
CTH.

3. 3agaua. (KopmnyckysisspHO-BOIHOBOM Tyanu3M. OCHOBBI KBAHTOBOW TEOPHH. YpaBHEHUE
[penunrepa.) Halitu cpeqHioro JuMHY BOJIHBI e Bpoiiis TenioBoro HEUTpoOHa, TO €CTh HaXOAsIIIe-
rocs B TEIUIOBOM PaBHOBECUU C OKpY’KaroUIeH cpenoi, npu komHaTHOU Temneparype 300 K.
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SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. CnenctBust u3 ombiToB Pesepdopaa. DkcnepuMenTanbHas mpoBepka (Gopmynsl Pesep-
dopna. [Inanerapuas moaens aroma Pesepdopna. DpdexTuBHOE cedeHne paccessHusl.

2. OpburanbHble MATHUTHBIA U MEXaHUYECKUH MOMEHTHI. CIIUH U COOCTBEHHBI MarHUTHBIN
MOMEHT 3JIEKTPOHA. DKCIEPUMEHTATBHOE MOATBEPKACHUE CYLLIECTBOBAHHUS CIIMHA.

3. 3anaya. (bopoBckast Mosiens aroma Bojgopoaa. Ksantosanue aromoB.) @OTOH ¢ 3HEprueit
12,12 5B, norsonieHHbI aTOMOM BOJOPO/1a, HAXOAIIUMCS B OCHOBHOM COCTOSIHUU, IEPEBOJAUT aTOM
B BO30YXKACHHOE cocTostHUE. ONMpeIeuTh rIaBHOEe KBAHTOBOE YUCIIO 3TOTO COCTOSHUS.

OrneHOUHBIE CpeCTBA IJI1 MHBAJIHJIOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3[I0POBBSI
BBIOUPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEMH.

— MPH HEOOXOAMMOCTH MHBAJHJIAM U JIULAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbS
MIPEIOCTABIISACTCS JOMOJHUTENBHOE BpeMs Ul MOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpY IIPOBEACHUH POy PHI OLIEHUBAHHS PE3yIbTaTOB 00yUEHHSI HHBAJIMIOB H JIUI] C OTpa-
HUYEHHBIMHU BO3MOXHOCTSIMU 37I0POBbsI IIPEAyCMATPUBAETCS UCIIOIb30BAaHIE TEXHUUECKUX CPENICTB,
HEOOXOMMBIX UM B CBSI3U C X WHAMBHIYATbHBIMH OCOOCHHOCTSIMH,

— MPU HEOOXOAUMOCTH Ui 00YUYaIOIIUXCSI ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSMU 37I0OPOBBS U
MHBAJIMIOB MPOIeTypa OLEHUBAHUS PE3YIHTaTOB O0YUYECHHUS MO TUCIHUIUTMHE MOXET IPOBOAMUTHCS B
HECKOJIBKO JTaroB.

[Ipouienypa olileHNBaHUS Pe3yJILTATOB OOYUSHHUSI HHBATMIIOB M JIMIL] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/10POBbS TI0 TUCIUIUIMHE (MOAYIIIO) PEAyCMaTpUBAET MpenocTaBieHne nuhpopmanuu B Ghop-
Max, aJanTHPOBAHHBIX K OTPAaHUYECHUSIM HX 37I0POBbsl U BOCTIPUATHS HH(POPMAIINH:

Jiia U1 ¢ HapyIICeHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEHUSIMHA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA IEpEeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y4aro-
1111705

S. IlepeyeHb OCHOBHOM W JONOJHUTEIbHOH Y4eOHOH JiMTepaTypbl, HCOOXOAUMOM 15
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. CaenweB U.B. Kypc dusuku [DnexkTponnsiit pecypce]: yaednoe nmocodue: B3 1. T. 3: KBan-
TOBas onTuka. AToMHas ¢pusnka. Pusnka TBepAoro Tena. Gusznka aTOMHOTO siipa U JIEMEHTaPHBIX
yactul / CaenbeB U. B. — CIIO.: Jlanp, 2018. — 308 c. — Pexxum nocrymna:

https://e.lanbook.com/book/9824 7#authors

2. AtoMHas pusnka: yaeoHo-MeToandeckoe ocooue / [A.I1. bapkos, B.C. Jopomr, B.E. JIsI-
ceHko u 1p.|; M-Bo obpazoBanust u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. — KpacHomap:
[Ky6anckuii rocygapcTBeHHbli yHuBepcutet|, 2016.

3. Uponos N.E. KBanToBast pusuka. OCHOBHBIE 3aKOHBI: yueOHOE mocobue [DIeKTPOHHBIN
pecypc]: yaeb. mocobue — DnekTpoH. naH. — Mocksa: M3narenscTBo «JlabopaTopust 3nanuii», 2017.
—261 c. — Pexxum nocryna:

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

4. Uponos MN.E. 3agaun no obmieit Gpusuke [IIeKTpoHHBINA pecypc]: yuebHoe mocobue ams
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https://e.lanbook.com/book/98247#authors
https://e.lanbook.com/book/94103

By30B / Uponos, N.E. — 11-e uzn. — M.: Jlaboparopus 3nanwmii, 2017. — 434 c. — Pexxum gocryna:
https://e.lanbook.com/book/94101

J1j1s 0OCcBOGHM S AUCUMILTUHBI MHBAIUAAMHU U JIMLIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10-
POBBSI HIMEIOTCS M3/IaHUS B DJIEKTPOHHOM BHJIC B AJICKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHb» u
«HOpaitT».

5.2. JlonoiHUTEILHAS JIUTEpPaTypa:

1. CaBenveB W.B. Kypc o6mieii husuku [DnekTpoHHbIN pecypc]: yueoHoe mocodue: B 5 1. T. 5:
KBanroBas ontuka. ATomHas ¢puzuka. Pusmka tBepAoro tena. Gu3uka aTOMHOTO sIpa ¥ 3JIeMEHTap-
Heix yactull / M.B. CasenbeB. — CI106.: Jlanb, 2011. — 384 c. — Pexxum gocryma:

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

2. bynkep 1. Atromuas ¢usuka [InekTpoHHbIA pecypc]: yued. mocooue / JI. bByakep, . Kum-
oemn, 1. JeMwns. — Onextpon. n1ad. — Mocksa: ®usmatiur, 2010. — 396 c. — Pexxum nocryna:

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

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

4. Tpodumona T.U. Kypc pusuku: yaebHOE ocoOue 115l HHKEHEPHO-TEXHUICCKHUX CIICIIHAITh-
HocTel By30B. — M.: Akanemus, 2010 (18-e uzn., crep.). — M.: Axkagemus, 2014 (20-e u3z., crep.).

5. Tpodumona T.1. OcHOBBI (pu3nKu. ATOM, aTOMHOE SAPO U 3JIEMEHTAPHBIC YaCTHIIBL: yueO-
Hoe nocooue. — M.: KHOPYC, 2011.

6. Hnonbckuit 3.B. Atomuast ¢puszuka. Tom 1. BBenenue B aroMHy0 GU3HKy [DIEKTPOHHBIN
pecypc]: yaeb. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum nocryma:

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

7. lnonsckuit 3.B. ATomHuas ¢puznka. Tom 2. OCHOBBI KBAHTOBOW MEXaHUKU U CTPOCHHE AJIEK-
TPOHHOW OOOJIOYKH aroma [DJIeKTpOHHBIA pecypc]: yued. — DnektpoH. gaH. — Cankr-IlerepOypr:
Jlans, 2010. — 448 c. — Pexxum gocrymna:

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

5.3. Illepuoauyeckue u3IaHusI:

B mupe Haykn

XKypnan skcriepuMeHTalIbHON U TeOpeTHUECKON (U3NKU

N3Bectus poccuiickoit akagemuu Hayk. Cepus puznueckast

WnxeHnepHo-(hrU3nYecKHii KypHal

[TuceMa B )KypHaJ SKCIEPUMEHTAIbHON U TEOPETUUECKON (PU3UKU

VYenexu (U3NYecKux HayK — eKeMeCAYHbIN KypHajl. DJIEeKTpOHHas Bepcus KypHalla: aHHO-
Tanuu, crateu B opmare pdf

6. [lepeyenn pecypcoB HHGPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTu HTepHeT, He-
00X0AMMBIX /115l 0CBOCHHUS TMCHMUILINHBI (MOIYJIs1)

1. DnexTponHas 6Gubmmorexa FOPAMT: www.biblio-online.ru

2. Dnekrponno-oubmoreunas cucrema JIAHbD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHoe OKHO 1ocTyma K 00pa3oBaTeIbHBIM PECypCcam»:
http://window.edu.ru/window

4. bubnuoreka 3eKTPOHHBIX y4eOHUKOB:

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

5. AHHOTHPOBaHHBIN TeMaTHUECKUH KaTajor MHTepHET pecypcoB 1o (pusmke:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
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http://www.edu.ru/db/portal/sites/res_page.htm

7. Karasior Hay4HBIX PECYpCOB:
http://www.scintific.narod.ru/literature.htm

8. bonpimas HayuyHas OubnaMoTeKka:
http://www.sci-lib.com/

9. EcTecTBeHHO-Hay4HBIH 00pa30BaTeIbHbBIN OPTAT:
http://www.en.edu.ru/catalogue/

10. YueGHo-o6pa3oBatenbHas pu3nko-mMaTeMaTuueckas oudauoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. JIexuu no ¢pusuke st BY30B:
http://physics-lectures.ru/

13. Texuuueckast OubaMOTEKA:

http://techlibrary.ru/

7. MeToauuecKue YKa3aHus Jsd oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMUILIMHBI (MOI[y.]'[ﬂ)

Jlexuwmst siBIsieTCss OAHON U3 (HOPM M3YUEHHUSI TEOPETHUECKOTO MaTepuaia mo AucuuIuimHe. B
X0/JIe JIEKLIMOHHOIO Kypca IPOBOJUTCS M3JI0KEHNUE COBPEMEHHBIX Hay4YHBIX ITOAXON0B U Teopuil. B
TETpaJu Il KOHCIIEKTUPOBAHUS JIEKIIUI HEOOX0IMMO UMETh MOJIs, I/1€ IO X0y KOHCIIEKTUPOBAHHUS
JIeNatoTcsl He0OXOMMbIe MOMETKU. 3allUCH JOJDKHBI ObITh M30HMpaTeNbHBIMU, OTHOCTBIO CIEAYeT
3alMChIBaTh TOJIBKO ONpE/eNieHUs. B KOHCIEKTE MPUMEHSIOT COKpPALIEHUE CJIOB, UTO YCKOPSIET 3a-
nuck. Bonpocsl, BOZHUKAIOIIKE B XO/€ JIEKIIMH, PEKOMEHYETCSI 3alIUChIBATh HA IOJISAX U II0CJIE OKOH-
YaHUS JIEKIIUN 00paTUTHCA 32 Pa3bsCHEHHEM K IpernojaBarernto. Heo6xonumo akTuBHO paboTath ¢
KOHCIIEKTOM JIEKLIMU: 110CJIE OKOHYaHUS JIEKLIUU PEKOMEHAYETCS [IEPEUNTaTh CBOU 3aIIMCH, BHECTU
HONPABKU U JIOTIOJHEHHUS.

OHUM U3 OCHOBHBIX BUJIOB J€SITEIBHOCTH CTYJEHTA SIBJIETCS CAMOCTOsITeNIbHAs paboTa, Ko-
TOpasl BKJIIOYAET B ce0sl U3yUeHHE JIEKIIMOHHOTO MaTepralla, yueOHUKOB U y4eOHBIX 110COOUi, Mo~
TOTOBKH K BBITIOJIHEHUIO JJAOOPAaTOPHBIX PA0OT M OPOPMIICHUIO TEXHUYECKUX OTUETOB 110 HUM, a TaK
K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATHSIM U3YYEHUEM KPAaTKOW TEOPHUM B 3a/layHUKAX U PEIICHUU
JIOMAIIHUX 3a/laHuM.

ConpoBokJIeHUE CAMOCTOSTEIbHON PabOThI CTYJEHTOB MOKET OBITH OPIraHU30BAHO B CIIENTY-
IOIIMX opMax:

— COCTaBJIEHUEM MHAUBUAYAIbHBIX TUIAHOB CAMOCTOSTENILHON pabOThI KayKJJ0TO U3 CTY/IEHTOB
C YKa3aHUEM TE€Mbl U BUJIOB 3aHATUH, (OPM U CPOKOB MPEACTABIECHUS PE3yJIbTAaTOB;

— MPOBEJIEHUEM KOHCYJIbTAalUi (MHAWBUYAJIbHBIX WM FPYIIOBBIX), B TOM YHCIE C pUMe-
HEHHMEM JIUCTaHIIMOHHOM cpeibl 00yUeHHUSL.

Kputepuii onieHkn 3(eKTUBHOCTH CaMOCTOSITENILHOM padOThl CTYAEHTOB (OPMHUpPYETCS B
X0JIe MPOMEKYTOYHOI'O KOHTPOJIS MPOLIECCA BBINOJHEHUS 3alaHUi U OCYLLECTBIISIETCS HAa OCHOBE
Pa3IUYHBIX CIIOCOOOB B3aUMOAECHCTBUS B OTKPBITOM MH(POPMALIMOHHOM Cpejie M OTpaXkaeTcs B Mpo-
recce GOpMHUPOBAHUS TaK Ha3bIBAEMOI'0 «AJIEKTPOHHOTO MOPT(ENS CTyIEHTa.

B cooTBercTBUU C 3TUM IpU MPOBEAECHUHN ONEPATUBHOIO KOHTPOJII MOTYT HCIOJIb30BATHCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBIIOJIHIEMBIM paboTaM J1ab0opaToOpHOro MpaKTUKyMa, TaK U K COOT-
BETCTBYIOIIMM pa3ziesiaM OCHOBHOM TUCIUIUINHBI «ATOMHas (PU3HKa.

KoHTpo:b ocy1iecTBaseTcs IOCPEACTBOM TECTUPOBAHUS CTYACHTOB 10 OKOHUAHUH U3Y4YEHHUS
TeM y4eOHOM AUCUUILIMHBI M BHIIIOJIHEHNS MTUChbMEHHBIX KOHTPOJIBHBIX padoT.

K cpenctBam obecriedeHnss OCBOGHUS AUCLUIUIMHBI «ATOMHAs (U3UKa» TAKKE OTHOCHUTCS
AJIIEKTPOHHBINA BapUaAHT yueOHOTO TTOCOOUS 0 SACPHOH (hH3HKE, BKIFOYAIOIINI B CEO0s:

— JNIEKIIUOHHBINA KypC TUCHMILIMHBI «ATOMHAs (PU3HKaY;

— KOHTPOJIbHBIE BOIIPOCHI 110 KaXI0MY pa3zeny yueOHOM TUCIUIUINHBI;

— CIIMCOK 3a/1a4 M0 KXKJA0MY pa3Jiesly y4eOHOH TUCIUIITHHBI.

K cpenctBam obecriedeHus] OCBOGHHUS JUCUUIUIMHBI «ATOMHasi (PU3MKa» TakKe OTHOCATCS
AIIEKTPOHHBIE BapUAHTHI JONOJHUTEIBHBIX YU4EOHBIX, HAYYHO-TIOMYJISAPHBIX U HAYYHBIX U3JaHUN MO
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sepHON (U3UKe.

JICHTOB TI0 YYCOHBIM HeesIM (8 Heenb):

Tunosble 3aJaHUSA JISI CAMOCTOSITEJIbLHOM Pa00ThI CTYIEHTOB

PexoMenayercst cneayromuii TpaduK U KaJICHIAPHBIN MJIaH CAMOCTOSATEIHHOU pabOTHI CTY-

dopma nipea- Cipe
Ne . Kon-Bo BBIIIOJI-
oML Tema unm 3aganue TeKymen padboTs 4ACOB CTaBJICHUS S
pe3yIbTaTOB
(menenn)

2 CrnencrBus u3 onbiToB Pesepdopna. Dxcre- 7 VYcrHBIl  OTBET. 1
puMeHTaNbHas mnpoBepka (opmynbsl Pesep- TekcToBbIil JOKY-
dopna. MEHT.

Brinonnenue
MPAKTUYECKUX
3ananuii (I13), Te-
CTOB U KOHTPOJIb-
HbIX padot (KP).

4 CoOcTBeHHBIE 3HAYCHHUS W COOCTBEHHBIC 7 VYCTHBIE  OTBET. 1
¢dbyakuu oneparopoB. Omeparop ['amuib- TekcToBbIil JOKY-
TOHa. MEHT. Belmonne-

uue 113, TecToB u
KP.

4 YrinoBoe W paauanbHOe pacrpeaeeHue 7 YCTHBIE  OTBeT. 1

IUIOTHOCTH BEPOSITHOCTH. TekcToBbI JOKY-
MEHT. Belonne-
uue I13, TectoB u
KP.

6 CrexTpalibHbIE CEpUU B aTOMAax IIEIOYHBIX 7 VYCTHBIE  OTBET. 1

METAJJIOB. TekcToBBIA JOKY-
MEHT. BpInomnue-
nue I13, rectoB n
KP.

7 ONEKTPOHHBIM IapaMarHUTHBIM pPE30HAHC 10,8 YCTHBIE ~ OTBET. 1
(OI1P) u ero npusoxxeHus. ATOM B JIEKTPH- TekcToBBIA JOKY-
gyeckoM nosie. Dddexrt Irapka. MEHT.

Brmonunenue 113,
tectoB U KP.

8 N3ydyeHne 3aKOHOMEPHOCTENW CBOWCTB 3Jie- 7 VCTHBIE  OTBET. 1
MEHTOB B IIEPUOANYECKOIN CHCTEME. TeKkCTOBbI JOKY-

MEHT.
Bremonnenue 113,
tectoB U KP.

9 Mertoabl perucTpaluu U JeTeKTOPbl pEHTre- 7 VYcTHBII  OTBeET. 1
HOBCKOI'O U3JIy4EHMUS. TekcToBBI JOKY-

MEHT.
Bremomaenne 113,
tecTtoB U KP.

11 | KoHCTpyKIUsl Ta30BBIX W TBEPJOTEIbHBIX 7 VYCTHBIE ~ OTBET. 1
J1a3epoB. XapaKTEPUCTUKH JIA3€PHOTO U3ITY- TekcToBBIA JOKY-

YEHUSI. MEHT.
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Bremonuaenue 113,
tectoB 1 KP.
Umoco: 59,8 8

B ocBoeHuM AMCUMIUIMHBI MHBAJIUAAMU M JIMIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3I0POBbSl OOJIBIIIOE 3HAYCHUE HMMEET WHAMBUAYyalbHAs ydeOHas paboTa (KOHCYJIbTAIl[MH) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble  KOHCYJIBTAMM 10  TPEAMETY  SBISIOTCS  BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM WHAMBUIYAIHU3allUd OOYYEHHUS M YCTAHOBJIEHHMIO BOCIHMTATEIBHOI'O KOHTAKTa
MEXJy [penojaBareileM M O0y4aloIIMMCS WHBAIUAOM WIM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. Ilepeyenb MH(OPMAITMOHHBIX TEXHOJIOTHA, HCIOJIb3YeMbIX NMPH OCYILECTBJIECHUH 00-
Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE (MOYJII0)

8.1. Ilepeuenb HHGOPMAIIMOHHBIX TEXHOJIOT U

— KoHCynbTHpOBaHKE MOCPEACTBOM JIEKTPOHHOM MOYTHI.
— Hcnionb30BaHue 31€KTPOHHBIX Mpe3eHTanuil Ha caiite Moodle Ky6I'V.

8.2. IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOIO0 o0ecredeHusl

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

2. Uurerpuposannoe opucHoe npuitoxkeane MS Office (© Microsoft Corporation).

3. Cucrema kommbtorepHoit Mmatematuki MATHCAD ¢ HeoOXoauMbIMU TTaKETaMH PaCIliH-
penuii (© Parametric Technology Corporation).

4. Cucrema kommbloTepHo matematuku MATLAB + SIMULINK ¢ HeoO0XoauMbIMU
tynookcamu (© The MathWorks).

Ne norosopa \ [lepeueHb NMIIEH3MOHHOTO POTrPpaMMHOI0 00€CTIEUEHHUS
Kontpakt Nel15-OAD2®/2013 | IIpouieHne nmporpaMMHOI MOAAEPKKH U IPUOOpETEeHUE MpaB
ot 05.08.2013 10JIb30BAHUS TPUKJIAIHBIM TPOTrPAMMHBIM OOecrieueHuEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpaxt Nel127-AD®/2014 ot | IIpenocraBienne 6eccpoyHBIX MpaB MOJIb30BAHUS IPOrPaMM-

29.07.2014 HBIM 00ecTie4eHrneM, BO3MOKHOCTh 3arpy3KH JIMIIEH3HOHHOTO
nporpaMMHOTO obecnieueHus yepe3 MHTepHer:
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
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8.3. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Dnextponnas 6ubmoreynas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru
2. Undopmanmonnas cucreMa «EnTMHOE OKHO A0CTyNa K 00pa3oBaTelIbHBIM pecypcam»:
http://window.edu.ru/window
3. PyOpukoH — KpyImHEHIINK SHIIUKIIONEANYecKui pecypc MuTepHera:
http://www.rubricon.com/
4. AHHOTHPOBAHHBIN TeMaTHYeCKUl KaTtajmor MHTepHET pecypcoB 1o (pu3uke:
http://www.college.ru/
5. KaTanor Hay4HBIX PECypCOB:
http://www.scintific.narod.ru/literature.htm
6. bonpimnas HayuyHas OubnaMoTeKa:
http://www.sci-lib.com/
7. EcTtecTBeHHO-Hay4HBIH 00pa30BaTeIbHbBIN OPTAT:
http://www.en.edu.ru/catalogue/
8. Texunueckas OHOIHOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIMKIONEIUS .
http://www.femto.com.ua/articles/
10. Axanemuk — CiioBapy W SHIUKIONEANN HAa AKaJeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc physics/150/AtomHaas dusuka/
11. Buxkuneaus — cBoOOIHAS SHITUKIONCIS.
http://ru.wikipedia.org/wiki/
[Topran «AtoMHas pusznKa»
http://ru.wikipedia.org/wiki/ATomMHas ¢usuxa/
[Topran «Atom»
http://ru.wikipedia.org/wiki/ATom/
[Topran «3nexTpoHHas 000I0UKa»
http://ru.wikipedia.org/wiki/DnekTpoHHas_000JI0YKa/
ITopran «Monekymna»
http://ru.wikipedia.org/wiki/Monaekyna/
[Topran «3nexTpoHHass KOHPUTYypaLUs»
http://ru.wikipedia.org/wiki/QnekTpoHHas KoHGbHUTyparus/
12. ®usnueckast SHIUKIONEIUS
http://www.femto.com.ua/articles/
ATtoM — Ouznueckast SHIIUKIONE NS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @uzndeckass SJHUUKIONE AU
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas pusuka — Ouznyueckas YHITUKIONE I
http://www.femto.com.ua/articles/part_1/0222.html
13. AtomHas pusuka | DOpMyIbl U pacyeThl OHJIAHH
http://www.fxyz.ru/dopmynsl_no_dusuke/aToMHas_¢pusnka/
14. Aromuas ¢usuka — Merasnuuknonenus Kupuina u Medoaus
http://megabook.ru/rubric/Hayka/®@usuka/ATomHas_¢dusuka/

9. MaTepuaabHO-TeXHHYecKas 0a3a, HeoOXoaMMas JJIsl OCYIeCTBJICHHS 00pa3oBaTelb-
HOT'0 MpoLecca Mo JUCUMILIHHE (MOTYJII0)
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http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html
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/

YcnemHas peanu3anus TPerofaBaHus JUCHUTUTHHBI «ATOMHas (pU3MKa» Mpeirnoiaraet
HaJIMYMe MHUHUMAJIbHO HEOOXOIMMOTo JUIsl peain3aluy OakanaBpCKON MporpamMMbl IepeyHsl Mate-
PHATTBHO-TEXHIUYECKOTO 00ECTICUCHHS:

— JIGKIIUOHHBIE ayAUTOPHH (000pYyI0BaHHbBIE BUCONPOCKIIMOHHBIM 000pYyI0BaHUEM /IS IIpe-
3€HTAIi, CpeACTBaMU 3BYKOBOCIIPOU3BEICHHS, SKPAHOM, U HMEIOIIHe BbIXxo B IHTEepHeT);

— KOMIIBIOTEPHBIE KJIACCHI JIsl POBEICHUS MTPAKTUUECKUX 3aHSATUH;

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

— MPOrpaMMbl MOJICTUPOBAHHS (PU3MYECKHUX MPOLIECCOB B aTOMHOHN (PU3HUKE;

— IpOrpaMMbl OHJIAHHOBOTO KOHTPOJISI 3HAHUHN CTYACHTOB (B TOM YHUCIIE TPOrpaMMHOE oOec-
neueHne JUCTaHIIMOHHOTO O0yYeHNUs);

— HaJIM4Kue HeoOXOAMMOTrO JIMLIEH3UOHHOTO IMTPOrpaMMHOTr0 obecriedeHus (ornepauoHHas CH-
ctema MS Windows; uaterpupoBannoe opucHoe npunoxenne MS Office; cucrema KoMIbHOTEpHON
marematuku MATHCAD ¢ mnakeramu pacliupeHUid; CUCTEMa KOMIIBIOTEPHOW MaTeMaTUKH
MATLAB + SIMULINK ¢ HEOOX0aMMBIMU TYJI00KCAMH ).

JlaGoparopus aTOMHOM U sIepHOI (QU3UKHU OCHAILIEHA CIeAYIOUINM YKCIIEPUMEHTAIbHBIM HH-
CTpyMEHTapueM:

— ycranoBka ®KIJI-6 ¢ ocimmnorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camormciem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETpOM, KOMIIBIOTEPOM U PUHTEPOM;

— nnabopatopusie komiuiekcsl JIKK-4 u JIKK-5;

— crnektporpadsl JJPC-8 u kBapuessiii MCII-28;

— ¢potoanekrponHsie kacceta MOPC-6 (MHOrokaHajibHasi ONITUYECKask PETUCTPUPYIOLAs CH-
crema) s criekrporpada JDC-8;

— ¢oroanekrponnsie kacceta MOPC-6 (MHOrokaHajibHasi ONITUYECKask PETUCTPUPYIOLIAs CHU-
crema) s crekrporpada UCII-28;

— uckpoBoi reneparop NBC-29;

— cnektpometp COIIP-2;

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

— CUTHAJIM3aTOP 3arps3HEHHOCTH;

— mabopaTopHas yCTaHOBKA M0 U3MEPEHHUIO NIEPHO/Ia TOTypacIiaa;

— paZinOMETPBI C OCUUIUIOrpadoM U mepecyeTHbIM IPUOOpOM;

— maboparopHast ycranoBka YJIII-1;

— CHMHTWJUISIIMOHHBIE IPUOOPHI Pa3IMYHBIX THIIOB;

— TIEPCOHAIBHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIM TPOTPAaMMHBIM KOMIUIEKCOM «Du3nka
mMukpomupa (MI'Y)».

[Tpu ucronp30BaHUM JIEKTPOHHBIX W3JJAHUN BY3 JIOJDKEH 00ECIEUNTh KaXKIO0TO 00yJarole-
rocsi BO BpeMsi CaMOCTOSATENbHOM MOATOTOBKH Pa0OYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJIOM
B lIHTEpHET B COOTBETCTBHH C 00HEMOM M3Y4aeMBIX JTUCIHUILIHH.

Ne Brjt paGor MaTtepuaibHO-TeXHUYECKOE 00ecredeHNe TUCIUIITNHBI
n/m (MOJITyInsl) ¥ OCHAIIEHHOCTh
1 JIeKITMOHHBIE 3aHITHS Y4ueOHast ayAuTOpHs ISl TPOBEICHUS 3aHITHIA JIEKITUOH-
Horo tuna — aya. 201, kopn. C
2 [TpakTHueckue Aynurtopusi, OCHaIlIEHHAast TPeMs MEJIOBBIMHU MJTH MapKep-
3aHITHS HBIMH JIOCKAMH, TPE3CHTAIMOHHOW TEXHUKOW (TIPOEeKTOp,

9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPOTPAMM-
HbIM obOecrnieyenuem (I10), a Takke OOCTATOYHBIM KOJUYe-
CTBOM IIOCa/I0YHBIX MECT:

Ne 209¢ (npoexrop EPSON EB-1776W),

Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
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JlaGopatopHbie

VY4eOHbIC ayAUTOPUU ISl TIPOBEICHUS JIAOOPATOPHBIX

3aHATUS pabot — ayn. 225, kopm. C (yn. CraBpononbckast, 149)
['pynnoBbie AynuTtopuu:

(MHIUBHYaTBHBIC) 209c, 205¢

KOHCYJbTAIU

Texkymuii  KOHTpOIIb, Aynuropuu:

MPOMEXKYTOUHAs 209c, 205¢

aTTecTanus

CamocrosTenbHas AyIuTOpHs JUI CAMOCTOSTENTbHON paboThl — aya. 208,
pabota kopi. C (yn. CraBponosibekasi, 149)
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