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1. Henu u 321244 U3YYEeHHUsST TUCHHUIIMHBI (MOTYJIs1)
1.1. Ileanb 0CBOEHHA AW CIUIIINHBI

HucuumnnuHa «AToMHas (QU3MKa» BXOAUT B OJIOK €CTECTBEHHO-HAYYHBIX TUCIUIUIMH,
NpelHa3HAYeHHBIX 11 (OPMHUPOBAHUS Yy YYaIIMXCS €CTECTBEHHO-HAy4YHOTO MHPOBO33PEHUS U
TBEP/ABIX 3HAHUU O MPOIIECCaX U SBICHUSX, CBI3aHHBIX ¢ (PU3MUYECKUMHU CBOWCTBAMU MUKPOMHPA H
KBAaHTOBBIMH SIBJICHUSIMA HA aTOMHO-MOJICKYJSIDPHOM YPOBHE, HEOOXOIUMBIX IJIsi MOHUMAHUS H
WCIIOJIb30BaHUsI B MHKCHEPHO-TEXHHUUECKUX Pa3pab0TKax. AKTyaabHOCTh JUCIHILTUHBI «ATOMHAs
¢duznka» o0ycioBieHa MPUMEHEHUEM 3HAHWUN, YMEHUN M HaBBIKOB, MOJYYEHHBIX B IpoIecce ee
W3YYEHHUS, JUISl U3yUYEHUs TUCUUIUIMH Y4eOHOro IUIaHa M YCHEIIHOTO OCBOCHUS 00pa3oBaTeIbHOU
MIPOTPamMMBbI B IIEJIOM.

VYyeOHasi AucUUIUIMHA «ATOMHas (U3UKa» CTAaBUT CBOEU IIENIbI0 M3Y4YeHHE (U3UUYECKUX
CBOMCTB MUKPOMHpPA U KBAaHTOBBIX SIBJICHUN HAa AaTOMHO-MOJICKYJISIPHOM YPOBHE.

1.2. 3apa4u TUCHUTINHDI

OcHoOBHBbIE 337]a4ul OCBOEHUS AUCLUILINHBIL

— H3Y4YUTb SKCIEPUMEHTAIbHBIE METObI UCCIIEJOBAaHUS BHYTPEHHETO CTPOCHUS
aTOMOB;

— paccmoTpeTh (puzrueckue 3P PEKThI U SBIICHUS, 00YCIIOBICHHBIC, B OCHOBHOM,
AIIEKTPOHHBIMU 00OJIOUYKAMU aTOMOB U MOJIEKYIT;

— YCBOWTH OCHOBHBIE TIOHATHS BOJHOBOW MEXaHUKU U OCOOCHHOCTH MOJX0Ja K
M3Y4YEHUIO U ONTUCAHUIO ATOMHBIX SIBJICHUI.

BocnurarensHas 3agaua 3akitoyaeTcsl B (OPMHUPOBAHUH Y CTYACHTOB MpOo(heCCHOHATBLHOTO
OTHONICHHUS] K TMPOBEICHUIO HAyYHO-HCCIENOBATEIbCKUX W MPUKIATHBIX paboT, B Pa3BUTHH
TBOPYECKON MHUITMATUBHI M CAMOCTOSATEILHOCTH MBIIIJICHUSI.

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

— 0000WUMb U CUCEMAMU3UPOBAMb 3HAHUSL NO:

— COBPEMEHHBIM TMPEACTABICHUSM 00 aTOMHO-MOJEKYJISPHOM CTPOSHUH
BEILIECTBA, OJKCHEPUMEHTAJIbHBIM U  TEOPETHUYECKUM  METOJaM  HCCIEJOBaHUs
BHYTPEHHETO CTPOEHHUSI ATOMOB U MOJIEKYIT;

— OCHOBHBIM 3aKOHAM, HJIESM W TMPUHIUIAM aTOMHOW (U3UKH; (HPU3HUECKUM
addexramMm U sABICHHUSIM, OOYCIOBJICHHBIM, B OCHOBHOM, AJICKTPOHHBIMU OOOJIOYKAMH
aTOMOB U MOJIEKYII; — HAYYUMDb:

— C HAy4YHOW TOYKM 3PEHMS] OCMBICIMBATh W HHTEPHPETUPOBATH OCHOBHBIE
TTOJIOKEHHUST AaTOMHBIX U MOJICKYJISIPHBIX SIBJICHU;

— TIPUMEHSTH MOTYYEHHBIC 3HAHUS JJI MPABIIIBHOW MHTEPIIPETAIIMH OCHOBHBIX
SIBJICHUI aTOMHOU (PU3UKH;

— HaJyIeKalluM 00pa3oM OLIEHHUBATh MOPAIKU (HU3HMUECKUX BEIUYUH;

— MHCIIOJIb30BaTh IIOJYYEHHbIE 3HAHUS B PA3JIMYHBIX OO0JACTAX (PU3NYECKON
HAYKH U TEXHHKHU;

— HacTpaWBaThb M OKCIUTyaTHPOBaTh OSKCHEPUMEHTANbHbIE MPUOOPHI IS
MCCJIEI0BAHMS BHYTPEHHETO CTPOEHUSI AaTOMOB;



— TPUMEHATh MMEIOIIMECS TEOPETHUYECKUE 3HAaHUSI JUIsl IPOBEIEHUS U
UCTOJIKOBAHUS SKCIIEPUMEHTOB; — ChopmMuposams:

— HaBBIKH PUMEHEHUS] OCHOBHBIX METO0B (PM3UKO-MAaTEMaTHYECKOTO aHAIIN3a
JUTS pEIICHUs KOHKPETHBIX 3a7a4 (PU3UKH aTOMOB U MOJIEKYIT,

— HaBBIKH (PU3MKO-MATEMaTHYECKOT'O MOJICTUPOBAHHS;

— YMEHHME C I[IOMOIIBI0 aJeKBaTHBIX METOJOB OLIEHUBaTb TOYHOCTb M
MOTPEUIHOCTh TEOPETUYECKUX PACUETOB U SKCIIEPUMEHTAIbHBIX U3MEPEHHUI;

— HaBBIKHM TMPAaBHJIBHON JKCIUTyaTallud OCHOBHBIX MPUOOPOB M 00OPYAOBaHUS
COBpPEMEHHO pu3nyeckoi 1adbopaTopuu;

— HaBBIKU 00pabOTKU U MHTEPIPETUPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA;

— yMEHHUE aHAIU3UPOBATH UZNUECKUN CMBICIT TIOJTYYEHHBIX PE3yIbTaTOB.

1.3. MecTo aAucuuiuinHbl (MOAYJ1s) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Hucuumnuna B1.6.05.05 «AtomHas ¢usuka» otHocuTcss K 0OazoBoil uactu biioka 1
«Iucuumimnsl (MOIyNIN)» Y4€OHOTO TUIaHA.

JucuunimnHa JIOTHYECKHM M COAEPKATENIbHO-METOJUYECKH CBSA3aHA C JUCIUILIMHAMHA
«MaremaTndeckuii ananus», «Mexanukay, «JIEKTPUUECTBO U MarHeTu3m». st OCBOCHHS JaHHOU
JTUCIUIUIMHB HEOOXOJUMO BIIAJeTh METOJaMHU MaTeMAaTUYECKOTO aHajiu3a, aHATUTHUYECKOU
TeOMETPHH, INHEHHOM anreOpsl, pelieHneM anredpandeckux, quddepeHnaibHbIX 1 UHTErPaTbHbIX
ypaBHEHUW; Teopud (GYHKIUM KOMIUIEKCHOTO TEPEMEHHOTO, TEOPUU BEPOATHOCTEH U
MaTEeMATHYECKON CTAaTUCTHKH; 3HATh OCHOBHBIC (DM3MYECKHE 3aKOHBI, yMETh NPHUMCHATH
MaTeMaTUYeCKHE METOJIbI M (PU3MUECKHUE 3aKOHBI JJI PEIICHUS] TPAKTUYECKUX 3a]1a4.

B pesynbrare m3ydeHHs HACTOSIIEH IUCIMUIUIMHBI CTYAEHTHI JTOJDKHBI MOJYYWUTh 3HAHUS,
UMEIOIIIE HE TOJIBKO CAaMOCTOSITENTFHOE 3HAaYeHHE, HO M 00ecreunBaroiine 6a30ByI0 MOATOTOBKY s
YCBOCHHUS AUCIUILTUH 0a30BOM U BapuaTUBHOM yactelt bioka 1 «/{ucuunauas! (MOAynH)» yueOGHOTO
IJIaHa.

1.4. IlepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenune naHHO# yueOHOUN MUCIMILIMHBI HANPABJICHO HAa (OPMHUPOBAHUE Y OOYUAIOIIUXCS
obmenpodeccronanbabix kommereHimii: OIIK-3, OITK-6.

WNnnexc | Copepxxanue | B pesynbTare nzydeHust yaeOHOM TUCHUIUIMHBI 00yJaromuecs
No| KOMIICTCHII] | KOMIOETEHIIN JOJIPKHBI
1/ uH u 3HATH yMeThb BJIaleTh
1| (nnum e€
YacTH)




OIlK-3 CITOCOOHOCTH | — COBPEMEHHbBIE — c — HaBBIKAMH
0  BIajeTh | MPEACTaBICHUS HAyYHOW TOYKHU | IPUMECHCHUS
OCHOBHBIMU | 00 aTOMHOM | 3pCHUS OCHOBHBIX  METOJIOB
METOoJaMu, CTpPOCHUU OCMEBICIIMBATE U | (PU3HKOMATEMATHIECK
crioco0amMu U | BEIECTBA, HHTCPIIPETUPOB | Or0  aHaIM3a  JJA
Cpe/CTBAMH | OCHOBHBIE 3aKoHsl, | 4TP  OCHOBHBIC | perienns
HOJIyYeHusl, | UAEU U IPUHLUIIEI TIONOMCHHA CCTCCTBCHHOHAY1HBIX
XpaHeHUs, aTOMHOW  (pu3mKw, ATOMHBIX 3ajat,
nepepabOTK | MX CTAHOBJIEHHE U f)ig;iiﬁ;h —6 ; HaBBbIKaMH
u pa3BUTHE B | opsmn 00paboTkn U
uHdopMaIy | HCTOPHUIECKOM buamuecKx UHTEPIPETUPOBAHUS
u TIOCIICIOBATENBHOC | pejrpypy, pe3yIbTaTOB
T, HX | YCcrosb30BaTh (usnro-
MaTeMaTHUYCCKOEC T0JIyYEHHEIE MaTeMaTHU4YCCKOro
OIIMCaHUE, SHAHUS B | MOJENUPOBaHMH,
TEOPETUUYECKOE pa3IUYHBIX TCOPETUICCKOI0
ucciaenoBanne W | 00JacTAX pacuera
MPaAKTUYECKOE (pusnueckon
HCII0JIb30BaHHUC, HayKu u
COBpPEMEHHbIE TCXHHKH,
— PUMCHSI
Th
COOTBETCTBYIOIIL
ue METO/IbI
POBEJICHUS
(buznueckux
METO/TBI WCCJICIOBAaHUH W | U
(u3uKOMaTEMaTHYE | W3MEPEHMIA; — | SKCIEpUMEHTAIBHOT
CKOT0 MPUMEHATH O UCCIIEIOBAHUA; —
MOZCIINPOBAHUA U | pmeroruecs HaBBIKAMHU
TCOPETHHECKOro TEOPETUYECKHE | IPUMEHEHUS
MCCIICOBAHIA 3HAHUS JUISL | TIOJTy4€HHBIX
ABJICHIH pusmxn MPOBEJICHUSI W | TECOPETHICCKHUX
aroma. HCTOJIKOBaHUS 3HAHUH 1)1
IKCIIEPUMEHTOB; | PEIICHUS
— HAcTpawBaTh W | MIPUKJIAIHBIX 3ajad.
IKCIUTYyaTUPOBATH
IKCIIEPUMEHTAITh
HbIE puOopbI
TUTST
HCCTIeOBaHUS
BHYTPEHHETO
CTPOCHHS
aTOMOB; —
MIPUMCHSITh
HMMEIOIINECS
TEOPETHUUECKUE




3HaHUA JUISL
NpOBEACHU U
HCTOJIKOBAHUS
JKCIIEPUMEHTOB.

OIl

CIIOCOOHOCTBIO
MIPOBOJIUTH
WHCTPYMEHTAJIbHBIC
U3MEPEHHUS,
HCIIOTb3yEMbIE B
obOnacTu
MH(OKOMMYHHUKAIIMO
HHBIX TEXHOJIOTHHA H
CHCTEM CBS3HU

— COBPEMEHHBIC
MeToabl (hu-

3UKO-
MaTeMaTHYECKOTO
MOJIETTUPOBAHUS U
TEOPETUYECKOT O
WCCIIETOBAHMUS
SABJICHUN bu3uKu
aToma, METO/IbI
HaOI0IeHUS
ATOMHBIX  SIBJICHHIA,
ux
AKCIIEPUMEHTATBFHOE
UCCIIeIOBaHHE u
MPAKTHYECKOe
HCIIOJIb30BaHUE;

- TIPUHITUTIBI
YCTpOMCTBA u
(GYHKITMOHUPOBAHHUS
AKCIIEPUMEHTATBLHBIX
npubopoB JUTSt
WCCIICTOBAHMUSI
BHYTPEHHETO
CTPOEHUS aTOMOB.

— B IIPAKTUYECKOU
JeSTeNIbHOCTH
MPUMEHSATD
3HAHUS 0
(dbuznyecKkux
CBOWCTBAxX
00BEKTOB u
SIBJIEHUN IS
CO3JaHus
TUTIOTE3 u
TEOPETUUECKHUX
MOJIeNeH,
MIPOBOJIUTH
aHaIM3  TPaHMUIL
ux
MIPUMEHUMOCTH;
— MIPUMEHSATD
COOTBETCTBYIOIIH
e METObI
MPOBEACHUS
(buznuecKux
HCCIIEIOBAHUN U
U3MEPECHU; -
MIPUMEHSATH
OCHOBHBIE
MeTOJIbl  (PU3HKO-
MaTeMaTH4eCKOr
0 aHanmMza I
pelieHus

— METOAaMU
IPOBEICHUS
buznuecKux
VCCJIEIOBAHNN U
U3MEPEHUM; —
HaBBIKAMHU
IpUMEHEHHUs
OCHOBHBIX METOIOB
¢u3uKomMaremaTuyec
KOT'0 aHaJIu3a Jyisl
pereHus
€CTeCTBEHHOHAYYHBI
X 3ajay;
— HaBBIKAMHU
IIPaBUIIbHOMN
JKCILTyaTaluu
OCHOBHBIX TpUOOPOB
"
00opyI0OBaHUS
COBPEMEHHOMN
buznyeckoit
nabopaTtopuu; —
HaBBIKAMHU
o0paboTku
UHTEPIPETUPOBAHUS
pe3yabTaToB
9KCHEPUMEHTA.




€CTECTBEHHOHAYY
HBIX 3aJa4 Hu
¢bu3nIecKoro
MOJIETTUPOBAHUS
B
IIPOU3BOJICTBEHH
O IIPaKTHKE;
MIPUMEHSTh UME-

OLIUECS
TEOPETUYECKHE
3HAHUS TUTST
MPOBEACHUS U
HCTOJIKOBAHUS
AKCIIEPUMEHTOB;
— MPUMEHSATH
HUMEIOLIUECS
TEOPETUYECKHE
3HAHUS TUTSt
MPOBEACHUS U
HCTOJIKOBAHUS
AKCIIEPUMEHTOB;
— C TIOMOIIbIO
aJICKBAaTHBIX
METOJIOB
OIICHUBATH
TOYHOCTH u
MIOTPEIHOCTh
TEOPETHYECKUX
pacyeToB u




U3MEPEHUH,
aHaJIM3UPOBATh
busznueckuit
CMBICT
MIOJIyYEHHBIX
pe3yJIbTaTOB.

2. CTpyKTYypa U cojiep:KaHue U CHUILIHHBI
2.1. PacnpenejieHne TPyA0EMKOCTH JUCHMILJIMHBI IO BUAAM padoT

OO6mass Tpyno€MKOCTh IUCHUIUIMHBI cocTaBnsieT S5 3ad. ex. (180 wyacoB), wux
pacripeziesieHne 1o BujaaM paboT mpencTaBieHo B Tabmuuile (0asa cmyodenmos ODO).

Bun yue6HO# paboTh Bceero CemecTpbl
4acoB (dacer)
4
KonrakTHasi paboTa, B TOM yHcJIe: 84,5 84,5
AyIUTOpHBIE 3aHATHS (BCET0): 80 80
3aHATHA TEKIIUOHHOTO THUIIA 32 32
JIaGopaTopHbIe 3aHATUS 32 32
3aHATHS CEMUHAPCKOTO THTIA (CEMHHAPHI, TPAKTHYECKHE 16 16
3aHSTHS)
HNuas koHTaKkTHasi padora: 45 45
KonTpons camoctostensHol padotsl (KCP) 4 4
IIpomexyrounas arrecrauus (MKP):
B (hopme 3auéra 0,2 0,2
B (hopMe IK3aMeHa 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 59,8 59,8
Kypcosas pabota — —
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) MaTepHraia 24 24
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BoinonHenue WHOMBUAYaNbHBIX 3aJaHUil (IOArOTOBKA 15.8 15.8
COOOIIEHHUI, MPE3CHTAIINI ) ' '
[ToaroToBka K TEKyieMy KOHTPOJIIO 20 20
KonTponb:
[ToaroroBka K 3K3amMeHy 35,7 35,7
OO01ast TPy10€eMKOCTh yac. 180 180

B TOM 4YHCJie KOHTAKTHAs

84,5 84,5

padora

3ad4. ea. 5 5
[Ipumeuanue: KCP — kontposnb camocrositensHoil padotel, MKP — mpomexyrounas

aTTeCTallus.

KonraktHas paboTa npu mpoBeeHUHU YUeOHBIX 3aHATUHN 110 AUCHUIUINHE «ATOMHAs (PU3HKaY
BKJTIOYAET B ce0s1: 3aHATHS JIGKIIMOHHOTO THIIA, Ta00paTOPHBIE Pa0OTHI, 3aHITHS CEMUHAPCKOTO THIIA
(MpakTHUYECKUE 3aHATHS), TPYIIOBBIE W WHAWBUIYAIbHBIE KOHCYJBTAIlMH; IPOMEKYTOYHAS
aTTecTalys B yCTHOH (opme.

2.2. CTPyKTYpa THCHHUILINHBI

Pacripenenenne BUIOB y4eOHOH pabOTHI M MX TPYIOEMKOCTH IO pa3jesaM AWCIHIUIAHBL.
Paznensl (TeMbl) AUCHUITUHBL, U3y4aeMble B4  ceMmecTpe (ounas ¢popma):

KomnuectBo wacos
M e paszernoB (Tem) AynUTOpHAS Bueayiropias
n/m Bcero paboTta KCP Pl
J | 113 | JIP CPC
1 |BBenenue B aTOMHYIO (PU3UKY 11,8 2 4 5,8
2 |[InanerapHas MOJeNb aToMa 9 2 2 5
3 |BopoBckas Mojenb aToma 22 4 2 8 2 6
BOZIOpOJIa
4 |KopmyckynsapHO-BOJTHOBOM 8 2 2 4
TyaJii3M
5 |OcHOBBI KBaHTOBOI TeOpHUH 8 2 2 4
6 |Ypaeuenus llpequnarepa 9 2 2 5
7 |KBaHTOBas Teopus aTomMa 24 4 2 10 2 6
BOZOpOJA
8 |KBaHTOBaHWE aTOMOB 18 4 2 6 6
9 |MarHuTHBIC CBOHCTBAa aTOMOB 12 4 2 6
10 |PeHTreHoBcKOE M3ITyueHHE 8 2 6
11 |OnTuueckue KBaHTOBBIE 14 4 4 6
TCHEPaTOPHI




[IpomexxyTouHas arrectrarus 0,5
(MKP)

IToaroroBka K 3K3amMeHy

35,7
180

HToro mo gjucuuiivHe: 32 | 16 32 4 59,8

[Mpumeuanue: JI — nekuu, [13 — npakTrueckue 3ansatus / cemunapsl, JIP — maboparopabie
3anatusi, CPC — camocrositensHas pabota cryaenra, KCP — KOHTponb caMOCTOsITEIbHON paboTHl,
HNKP — npomexxyTouHas aTTeCTaiusl.

2.3. Conep:xanue pa3esioB (TeM) TUCHUILIHHBI

2.3.1. 3audaTus JEKIUOHHOI0 THIIA

HaumenoBanue
pasnena (Tembl)

Conepxanue pazzaeina (TeMbl)

®opMma TeKylero

KOHTPOJIA

BBenenue B aToMHYI0O
¢buzuky

[Ipeamer u 3amaun aTOMHON (PU3HKH, €
MECTO Cpelu APYrux (U3NYeCKUuX Hayk.
Muxkpomup. Macmita0sl.
DKCIepUMEHTAJIbHbBIC JIaHHBIE 0
CTPOCHUU CepuasibHblie
3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTPaXx,
KOMOMHAIIMOHHBIA  mpuHIMN  Purtia,
tepMbl. Knaccuueckass Mopenb atoma
TomcoHa. DneMEHTH  KJIACCHYECKOMH
TEOPHUHU DJIEKTPOMArHUTHOTO U3JTyYEHHUS.

aToMma.

OTBeTHI HAa KOHTPOJIb
HbIE BOIIPOCHI / BBITION-
HEHUE MPAKTUICCKUX
3aJ]aHul / OTYET 110
BBITIOJTHEHHOH J1abopa-

TOpPHOI paboTe

HnaHeTapHa;I MOACIb
aToMa

OmnsiTel Pesepdopaa. SAnepHas monenb
aToma.

BeiBog  ¢opmyisl
paccesHUs

Pezepdopna s
CnenctBusi M3  OMNBITOB

DKcrnepuMeHTallbHas
dopmyner  Peszepdopna.
[Inanerapuas MOJEJb aToMa
Pesepdpopna. CrTonkHOBEHHE YACTHII.
CedeHue paccessHus.

O-gyactum.

Peszepdopna.
poBepKa

OTBeThI HAa KOHTPOJIb
HbIE BOMPOCHI / BBITIOJN
HEHUE MTPAKTUYECKHUX
3aJaHUi / OTYET 10
BBLITIOJTHEHHOM
mabopatopHoii pabore /
FECTUPOBAHUE

BOpOBCKa}I MOACIIb aTOMa

BOAOpOa

Mogens atoma Bomopoaa mo H. Bbopy.
Teopus

H. bopa g1 aroma Bojopona.
Iloctynater  bopa.  [loka3arenbcTBO
CyILIECTBOBAHUS TUCKPETHON CTPYKTYPBI
DHEPreTUYECKNX  ypOBHEH  aTOMOB.
OmnerTel @panka u I'epra. CnekTpanbHble
Cepuu  BOJOPOAONOJOOHBIX  aTOMOB.
[Ipunmun cootBercTBUs. Hemocratku

OTBeTHI Ha
KOHTPOJIbHBIE BOTIPOCHI

BBIIIOJITHEHHE
MPaKTHYECKUX 3aTaHU

OTYET I10
BBITIOJTHEHHOM
mabopaTtopHoil padoTe /
re CTUPOBAHHE

teopuu bopa.
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KopnyckynsipHOBOJIHOBOI]
Jyaan3M

Yactuupl 1 BosiHBL. KopmyckyinspHo-
BOJIHOBO#! Ayanu3Mm. BoiaHoBast GyHKIuS.
I'unoresa e Bpoiins u ee
SKCIIEPUMEHTAIBHOE MOJITBEPKACHUE HA
npuMmepe  IUGPAKIUU  DIIEKTPOHOB,
aTOMOB, HEUTpOHOB. CBOMCTBA BOJIH J€
bponns. da3oBas u rpynioBas CKOPOCTH
BosIH A€ bpoing. Oneitel [leBuccona —
[xepmepa u Tomcona. BoHOBOM Iaker.
Cratuctudeckuii  xapakrtep
KOPILYCKYJISIPHBIX ¥ BOJIHOBBIX CBOWCTB.

CBsA3HU

OTBeTHI HAa KOHTPOJIb
HBIC BOIIPOCHI /
BBITTOJIHEHHUE
IPaKTUYECKUX
3aJaHuii / TECTUPOBa-

HHUC

OCHOBBI KBAHTOBOH
TEOPHUH

OcHOBBI KBaHTOBOM MEXaHUKH.
CooTHolieHue HEONpeIeIEHHOCTEN
[eiizenbepra. [IpuHOUI CyNEpIO3UILINU.
Omneparopbl  (U3UUECKUX  BEJIHYHUH.
CoOCTBCHHBIC 3HAYCHUS U COOCTBCHHBIC
¢yHknun  omepatopoB.  OCHOBHbIE
OTepaTophl BOKHEHIIMX  (PU3UUECKHX
BETMYUH  (KOOpAMHATBI,  UMIIYJIbCA,
MOMEHTa MMIYyJbCa, KBaJpaTa MOMEHTA
HMITYJIbCA, MIPOCKIIUU
UMITYJIbCA, KHUHETUYECKOU
IIOTEHUMAIBHOM  DHEPIuH,
SHEPTUN).

MOMEHTAa
SHEPI'uH,
HOJIHOU

OTBeTHI Ha KOHTPOJIb
HbIC BOIIPOCHI / /
BBITTOJIHCHUE
KOHTPOJIBHOM pabOThI
BBITIOJTHEHUE
MPAKTHYIECKHUX
3aTaHUN

VYpasuenue llpenunrepa

DeMEHTHI HEPEJSITUBUCTCKOU
KBaHTOBOM TEOPUH. BosHoBOE
ypaBHeHue  KiieitHa l'opnona.
BpeMeHHOEe U CTallMOHApHOE YpaBHEHUS
[IIpenuHrepa. IIpocreiimne
OJHOMEPHBIE 3a71aun KBaHTOBOM
MEXaHMKH: YacTHUIA B «OTEHUUAIbHOM

SIIITUAKEY.

OTBeTHI HAa KOHTPOJIb
HbIE BOTIPOCHI /
BBITIOJIHCHHE
MPaKTHUYECKUX
3a/laHuil / TecTUpoBa-
HUE

KBaHTOBaHTeOpHHaTOMa
BOAOpPOOa

OcHOBBI KBaHTOBO-MEXaHUYECKOTO
NpPEJCTaBICHUs O CTPOCHUH aToOMa.
OnHOPNEKTPOHHBIN

OTBeThI HA KOHTPOJIb
HbIE BOIIPOCHI /
BBITTOJIHCHUE
MPaAKTHYCCKUX

atroM. YpasHenue Illpenunrepa mis
aroma Bojopoaa. PU3NYECKHUI CMBICI
KBaHTOBBIX UHUCEJ. ODHEPreTHUUYECKUN
cnektp. IlpaBuna orGopa. BomHOBBIE
(GYHKIMU U pacrpesieleHne MIOTHOCTH
BEPOATHOCTH |S-COCTOSIHME 3JIEKTPOHA B
aTome BOZIOpOAA (HOpMasIbHOE
COCTOSIHME aTOMa).

3aJlaHuil / OTYET I10
BBITTIOJIHEHHON
nabopaTopHoii pabote
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KBanroBanue atoMoB

ATOMBI IIEIOYHBIX METaIOB. CHEKTPbI
aTOMOB IIEJOYHBIX MeTauioB. Cepun B
CIIEKTpax IICJIOYHBIX METAJIOB M HX
MPOUCXOXKICHUE. 3aKoH Mo3zimm.
I'unores3a Ynen6eka u 'ayacmura. Crina
sanekrpoHa.  Ilpunuun  [laynu  wu
3an0JHCHUE aTOMHBIX COCTOSIHUM
AJIEKTpOHAMH. ATOMHBIC OOOJIOUYKH U
101000JI0YKH. DneKTpoHHas
KOH(UTypanus. OO0mbsicHeHne
MEePUOIUYECKUX CBOMCTB W CTPOCHHUS
cucTeMsl 3jieMeHToB J[. Meneneena.

OTBeTHI HA
KOHTPOJIbHBIE BOIIPOCH]
/ BBITION-

HEHHE MPAKTUICCKUX
3aJ]aHHii / BBITOJTHCHHE
KOHTPOJIbHON PabOThI /
TECTHPOBAHUE

MarauTHbIe CBOMCTBA
aTOMOB

MaruutHsble CBOICTBa
OpOuTanbHbBIH, MEXaHUYECKUI u
MarHUTHBII ~ MOMEHTBI  3JIEKTPOHA.
Marueron bopa. IlonHblii MarHUTHBIN
MOMEHT  OJHO3JIEKTPOHHOIO  aTOMa.
I'mpomaruuTHOE OTHOILLIEHUE T
OpOUTAIbHBIX ~ MOMEHTOB.  OHEprus
aToMa B MarHuTHOM mozie. OmnbIThl
IlIrepua u T'epnaxa. DIEKTPOHHBIM
napamarHuTHbIN pe3oHanc (OIIP) u ero
npuioxenne. Dpdexr 3eemana. ATom B

anexktpuyeckoM nose. Dpdext Tapka.

aTOMOB.

OTBeTHI Ha
KOHTPOJIbHBIE BOIIPOCH]
/ BBITION-

HEHHUE MPAKTUYECKUX

3alaHUN

10

Pentrenosckoe
W3JTy4YCHHUE

TopMo3HOE W XapaKTEpUCTUYECKOE
peHTreHoBckoe wusnydeHue. Cepun B
CIIEKTpe XapaKTepUCTUYECKOTO
M3JIyYCHUS] W €ro  OCOOEHHOCTH.
[IpoxoxkneHre PEHTIEHOBCKUX JIyde
yepe3  BemecTtBo. JlerekTopel A
KOHTPOJISI PEHTT€HOBCKOT'O U3Ty4YEeHHUS.

OTBeTHI Ha
KOHTPOJIbHBIE BOIIPOCH]
/ BBITIOJI-

HEHUE TIPAKTHIECKUX
BaJaHIN

11

OnTHyeckre KBaHTOBBIE
reHEpaTOpBI

BoinyxnenHoe (MHIYIpPOBAaHHOE)
u3nydeHne. OnNTHYECKHE KBAHTOBBIE
reseparopsl  (Jasepel). Baxueiimme
TUIBI Ja3epoB. OCHOBHBIE KOMIIOHEHTHI
nazepa. CBOMCTBA JTa3€PHOTO U3TYUECHUS.

OTBeTH Ha
KOHTPOJIbHBIE BOTIPOCH]
/ BEITIOJIHEHUE
MPAKTUIECKIX
3aJaHuH / OTYET 110
BBITTIOTHEHHOM
nabopaTopHoi paboTe

2.3.2. 3aHATUSA CEMUHAPCKOI0 THIA

/1t

HaumeHnoBanue
pasznena (TeMbl)

Copepxanue pazzena (TEMbI)

®opMa TeKylIero
KOHTPOJIA

12




O-yactuu. CnenctBus u3 onsIToB Pezepdopaa.
DKCIIepHMEHTANbHAS ~ [POBEpKa  (hopMy.Ipi|3aAaHUM
Pesepdopna. I[lnanerapnas mopens aroma
Pezepdopna. CronknoBenue yactuil. CedeHue
paccesiHus.

[Inanerapnas Oneiter Pezepdopna. Snepuas monens aroma. OTBETH HAa KOHTPOJIb
MOJIETIb aTOMa BoiBoj opmyisl Pesepdopaa st paccestHusiHbIE BOIPOCHI / BBINOI

HCHUC ITPAKTUYCCKUX

bopoBckas moens atoma
BOJZIOpOA

Mopenp aroma Bomopona mo H. Bopy./OTBeThl Ha KOHTPOIb
Teopus H. Bopa mns atoma Bopopoja.HbIE BOIPOCHI /
[Toctynater bopa. JHoxka3zarenbcTBoPbIION-
CYLIECTBOBAHUS JUCKPETHON cTpyKTyphl|HEHAC NPAKTHICCKAX
SHEPreTHYECKUX YPOBHEH aToMoB. OrbrrpI|33AAHAH

Opanka u ['epua. CrektpalbHble cepuu
BOJOPOJOMOAO0HBIX aTOMOB. [lpuHuumn
cootBercTBusA. Hegocrarku Teopun bopa.

KopmyckynsapHOBOJIIHOBOH
JyaJu3m

Yactuupl u BonHbl.  KopmyckynsgpHo-|OTBEThI Ha KOHTPOJIb
BOJIHOBO# Iyanu3Mm. BosHoBast (yHKIHs. HblE BOIIPOCH /
['unoresa ne Bpoiins u €eBbINoJI-
9KCIIEPUMEHTAILHOE IOATBEP)KIACHUE Ha|HECHUC MPAKTUYCCKUX
npuMepe UG pPakLuy IEKTPOHOB, ATOMOB, |3a1aHH

HelTpoHoB. CBoiicTBa BONH A€ bpoitns.
®da3zoBas ¥ rpynnoBasi CKOpOCTH BOJIH 1€

Bbpoiinsa. Oneitel [leBuccona — Jxepmepa

" ToMmcoHa. Bomnosoit MHaKeT.

CraTuCTUYECKUI Xapakrep CBSI3U

KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB.
OCHOBBI KBAHTOBOM OCHOBEI KBaHTOBOM MexaHuKH.| OTBEThI Ha KOHTPOJIb
TEOpUHU CooTHoIIeHHE HEONPENENIEHHOCTEHHBIE BOTIPOCHI /

leitzenbepra. Ilpunnun cyneprno3umyu.pbIIOI-
Omneparopsl buznuecKkux BenuyuH.| HEHUC IIPAKTHYCCKHAX
CoOcTBeHHBIC 3HAYeHUs U CcOOCTBeHHBIe|331aHNHN

GbyHKINN OIIEpaTOpOB. OcHoBHbIE
OlepaTropbl  BaXHEHIIMX  (QU3MUECKUX
BEJIMYUH (KOOpIMHATHI, UMITYJIbCa,

MOMEHTa HMIYJbCa, KBaJpaTa MOMEHTa
HMITYJIbCa, IPOEKIIMA MOMEHTA UMITYJIbCa,
KUHETHUYECKON JHEPIruH, MOTEHIUAIbHOU
SHEPTUH, TOJHON SHEPTUN).

VYpasuenus lIpenunrepa

OneMeHTBl HEPEIATUBUCTCKOW KBAaHTOBOV|OTBETHI HA KOHTPOIIb
Teopun. Bonnosoe ypasuenue KieiiHa —pple Bonpock /
l'opnona. BpeMeHHOE M CTAaMOHAPHOEBLIIOI-

ypasuenus Illpenunrepa. IIpocTemme|yeppe IPAKTHIECKHX

OJIHOMEpHBIE 3aJauu KBaHTOBOU sataHmi
MEXAHUKHA. YaCTHUI[@ B «IIOTEHIIHAILHOM
SIIAKE.

13




KBanrtoBas Teopust atoma
BOJIOpOZa

OcHoBBI KBaHTOBO-MEXaHUYECKOTO
MpEJICTaBICHUsI O CTPOSGHUU  aTOMA.
OIHOPNEKTPOHHBIA ~ aTOM. Y paBHEHHUE
Hlpenunrepa myigs aromMa  BOAOPOJA.
OU3NYEeCKUil CMBICII KBAHTOBBIX YHCEI.
DHEPreTU4ecKuil CITEKTD. [IpaBuna
orbopa.  BomHOBBIC ¢yHkuun  H
pacnpeziesieHue IUIOTHOCTH BEPOSITHOCTU
1s-cocrosiHue  31EeKTpoHa aToMe
BoZOopoJa  (HOpMajbHOE COCTOSIHUE
aToMma).

B

OTBeTHI HA KOHTPOJIb
HbIE BOTIPOCHI /
BLITIOJTHEHHE
[IPaKTUYECKIX
BaTaHui /
BLITIOJTHEHHE
KOHTPOJIbHON pabOTHI

KBaHTOBaHmME aTOMOB

ATOMBI IIENOYHBIX MeTaioB. CHEKTPHI
aTOMOB 1ILEJIOYHBIX MeTauioB. Cepuu B
CHEKTpax ILIEJIOYHBIX METANIOB U HX
npoucxoxaeHue. 3akod Mosznu. ['unoresa
VYnenOeka u

l'ayncmuta. CrnmH anekrpoHa. Ilpuniun
[laynu n 3an10JHEHUE AaTOMHBIX COCTOSHUIM
JIEKTPOHAMH. ATOMHBIE OOOJOYKH MU
110/1000J104KH. DneKTpoHHas
KOH(uUrypauus. OOwbsicHeHne
MEPUOJUYECKUX CBONCTB U CTPOCHUS
cucTteMbl 3jieMeHToB JI. Menpeneena.

OTBeThl HAa KOHTPOJIb
HBIE BOTIPOCHI / BBITIOJ
HEHHE MPAKTUIECKUX

3aJITaHUN

MarsuTHsle cBOMCTBa
aTOMOB

CBONCTBa aTOMOB.
OpOuTanbHbIi, MEXaHUYECKHUI 5|
MarHUTHBIN MOMEHTBI 3JIEKTPOHA.
Marneron bopa. IlonHblli MarHuUTHBIH
MOMEHT OJIHOB3JIEKTPOHHOTO aToma.
I'mpomarnutHoe OTHOIIIECHHUE Jinic:|
OpOUTaTLHBIX MOMEHTOB. JHEPIHs aTOMa B
MarHuTHOM Tionie. Omnbitel  IlTepHa wu
I'epnaxa. DneKTpOHHBIN MMapaMarHUTHBIN
pesonanc (OIIP) um ero mpuioxeHue.
Oddekt 3eemana. ATOM B DIIEKTPUUECKOM

MarnutHnsie

OTBeTHI HA
KOHTPOJIbHBIE
BONPOCHI / BBINOJ-
HEHHUE MPaKTUYECKUX
3aMaHum/
BBITIOJTHCHHE

KOHTPOJIbHOM paboThI

nonie. D¢ ekt Llrapka.

2.3.3. JIaGopaTopHble 3aHATUS

o/

HaumeHnoBanue
pasznena (TeMbl)

Copepxanue pazzena (TeMbl)

®opMa TeKylero
KOHTPOJIA

Bsenenue B
aTOMHYIO (U3UKY

[TpenMet u 3amaun aTOMHOU (PU3HMKH, €€ MECTO
cpenu npyrux (puamdecknx Hayk. MUKpOMHP.
Macmrabpl. DKClIepUMEHTANIbHBIE JaHHBIE O
CTPOECHUHU aTroma. CepuanbHble
3aKOHOMEPHOCTM B  aTOMHBIX  CIIEKTpax,
KOMOWHAIIMOHHBIN TpUHIUN PuTia, TepMbl.
Knaccunueckas wmopgenr aroma TomcoHa.

OTBeTHI HAa KOHTPOJIb
HbI€ BOIIPOCHI / BBITIOJ
HEHUE MTPAKTUYECKHUX
BaJaHui / OTYET U 3a-
LIUTA BBIOJIHEHHON

nabopaTopHOI PabOTHI
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DJIEMEHTEI KJIACCUYECKOH
AJIEKTPOMArHUTHOTO U3JIYYCHHS.

TEOPHUH

[Inanerapnas
MOJIeTIb aTOMa

Omnswitel Pesepdopna. SAnepHas monens
atoma. BwBog ¢opmynsr Pesepdopna s
paccestuust O-uactun. CrneacTtBust U3 OIBITOB
Pesepdopna. DxcrepuMmeHTanabHas MpoOBEpKa
dopmynsr Pesepdopna. [Tnanerapuas moznenb
atoma Pesepdopna. CrTonKkHOBEHHE YACTHIL.
Ceuenue paccesHus.

CriekTpanbHble CepUr aTOMa BOJOPO/IA.
DnemeHTapHas OOpOBCKasi TeOpus aroma
BOJIOpPO/IA. IToctynatet bopa.
DKCIIepUMEHTAILHOE MOJATBEPKICHUE
TUCKPETHOH  CTPYKTYPbl ~ SHEPreTHYEeCKHX
ypOBHEW aromoB, onbiTel Ppanka u I'epua.
bopoBckast ~ mojenb — atomMa  BOJOpoOJA.
CnexkTpaibHble CEpUU  BOJOPOJIOMNOI00HBIX
cucrem. Henocratku Teopun bopa.

OTBeTHI Ha
KOHTPOJIbHBIE BOTPOCHI
/ BEITIOJIHEHUE
MPAKTUYECKUX

3aJaHuil / OTYET U 3a
[IMTa BBIIIOJIHEHHON
mabopaTopHOil pabOThI

KBanrtoBas Teopust
aToma BOJIOpOJia

Bpemennoe u
ypaBHenuss  lllpenunrepa.  KBaHtoBaHwue.
VpaBuenus IllpenuHrepa B onepaTOpHOU
dopme. Onepatop ['amunbToHa. Onpenenenue
HHEPreTHUYECKOT0 CIIEKTPa CUCTEMBI KaK 3a1a4a
Ha  COOCTBEHHBIE  3HAYeHUs  oleparopa
I'amunbTOHA.

CTallMOHApHOC

KBanTOBO-MEXaHMYECKOE OIHMCaHue
aTroma Bojopoja. Ypasaenue [lIpennnrepa ms
atroma  Boxopoja. DU3NYECKU  CMBICHT
KBaHTOBBIX uyucel. Pa3neneHue nepeMeHHBIX.
VYriosoe panuanbHOE — pacHpenesieHue
ANIEKTPOHHON IUIOTHOCTH. OHEPreTHYECKUI
cnektp. OmepaTopsl MOMEHTa HUMIyJbca U
MIPOEKIIMY MOMEHTa

n

OTBeTHI HA KOHTPOJIb
HbIE BOTIPOCHI /
BBITIOJIHCHHE
MPAKTUYECKUX 3aJaHUI
OTYET W 3aIlHTa
BBIITOJTHEHHOU

nabopaTopHOil paboThI

UMIyIbca MU HMX COOCTBEHHbIE 3HAYEHUS.
[IpaBuna ot6Gopa. HopmaneHoe cocTosiHUE
atoma. BonHoBBIE GyHKIIMK U pacnpesieneHne
MJIOTHOCTH BEPOSTHOCTH. Is-cocrosiHne
AJIEKTPOHA B aTOME BOAOPO/A.
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4  |KBaHTOBaHHE KBanToBanue BOJIOPOI0TIOA0OHBIX |OTBETHI HA KOHTPOIIb
aTOMOB aTOMOB. Kparnocts BBIPOXK/ICHHU S HbIE BOIIPOCHI /

HHEPreTUUECKUX YpOBHEM. CuMBOIMKaBBITOJHCHHUE
COCTOSIHUIT 2JIEKTpOHA B aToMe. PacmipeieneHie[IPaKTHIECKUX 3a1aHui
IJIOTHOCTU BEPOATHOCTH. YPOBHU U CIEKTphI| OTYET U 3a-
IIENOYHBIX MeTauioB. IlpaBuna orGopa u|LIMTA BBITOIHCHHON
CHEKTpalbHble cepuH. TOHKasg CTPYKTypa|nabopaTopHOi pabOoThI
CHEKTPAJbHBIX JIMHUA BOJOPOAOINOA00HBIX
aTOMOB.

OpGuranbHble MarHUTHBIN u
MEXaHUYECKUI MOMEHTHI. Cnun u
COOCTBEHHBI MarHUTHBII MOMEHT 3JIEKTPOHA.
OKCepUMEHTAJILHOE JI0Ka3aTeJIbCTBO
CyLIECTBOBaHMs cnuHa, onbITel llTepHa—
I'epnaxa.  IlonHBIE  MOMEHT  HMIIyJbCA.
Onucanne COCTOSIHUM DJIEKTPOHA B aTOME C
IIOMOIIbI0 HAOOPOB KBAHTOBBIX YHCEI.
CrnuH-0opOUTAIBHOE B3aUMOJICHCTBHE.

5 |Onruueckue BoeinyxaenHoe (MHAyLMpOBaHHOE) U3aydeHue. | OTBEThl Ha KOHTPOJIb
KBaHTOBBIC OnTuveckre KBAaHTOBBIC TEHEPATOPHI (J1a3epPhl). HbIe BOIPOCHI /
reHEePaTOphI Baxneiiiune tunbl  a3zepoB.  OCHOBHBIEBBINOJIHEHHE

KOMIIOHEHTbI J1a3epa. CBolcTBa J1a3epHOrO[IPAKTUYECKUX 3aJaHUM
U3ITy4EHHUS. OTYEeT U 3alluTa
BBITTOJIHEHHOU
nabopaTopHOl pabOTHI

2.3.4. IlepeueHsb J1abOPATOPHBIX PadoT

Ne e Kon-Bo

pazznena HaumenoBaHue 1a60paTopHBIX paboT
n/n 4acoB

JUCLIUILINHBI

1 1,2 OnpeneneHue OTHOIIEHUS 3apsiia 3JEKTpPOHA K €ro macce 4

METOJIOM MarHeTpoHa

2 1,2 Atomubie monenu JIxx. Tomcona u 3. Pesepdopna 4

3 2 OmneiT @panka u ['epua 4

4 2,3 W3ydeHue cepuaibHBIX 3aKOHOMEPHOCTEH B CIEKTpe aToMa 6

BOJIOpOJIA

5 2,3 CrekTp aToma Bojgopoaa. Atom bopa 4

6 4 M3ydeHne crieKTpa aToMa HaTpus 6

7 5 W3y4eHne HeOH-TeIMeBOro J1a3epa 4

Hmoeo: 32

2.3.5. MeToanyeckue ykazaHus K JJa0opaTopHbIM padoTaM
IIpoBenenne  Bcex  3aHATHH  J1a0OpPaTOpPHOro  MpPAaKTHKyMa  IMPEIyCMOTPEHO B

CIeNUaTu3upOBaHHON yueOHoU «JlabopaTopuu aTOMHOW U siACpHON (PU3MKM», CHAOKEHHOU BCEM
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HEOOXOIUMBIM O00OPYJOBAaHHEM, KOMITBIOTEpAMU W OKCIIEPUMEHTATBHBIMA YCTAaHOBKAMH IS
3 PEKTUBHOTO BHIOIHEHUS COOTBETCTBYIOLINX JIA0OPATOPHBIX paboT.

[To naboparopHOMYy TPAKTUKYMY B paMKax IUCHUIUIMHBI «ATOMHas (U3HMKa» B KAa4eCTBE
OCHOBHOTO  HCTOYHMKAa  HCIOJNb3YEeTCSd  MOJATOTOBIEHHOE  MPENoAaBaTelsiMu  Kadeapsl
ontodnekTpoHuku Kyol'Y yyeOHO-MeToarndecKoe mocooue:

bapxos A.I1., lopom B.C., JIeicenko B.E., Hukutun B.A., [Ipoxopos B.II., Xotusanckas E.b.
AtomHas pusnka: yueOHo-MeToaudeckoe nocooue.— Kpacuonap: Kybanckuii roc. ya-t, 2016.

[To uToram BbIMOJIHEHUS KaxA0H J1a00paTOpHON pabOTHI CTYIEHT COCTaBIIAET MOAPOOHBII
NUCbMEHHBIA  OTYET, ONUpasch Ha KOTOpPbIi JokeH B Oecege C  IpernojaBaTelieM
MIPOJICMOHCTPHPOBATH 3HAHUE TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO MaTepraa, OTHOCSIIETOCS K
pabote. [IpoBepka 3HaHWI CTyIEeHTAa OCHOBaHAa HAa KOHTPOJBHBIX BOINPOCAX, MPUBEIACHHBIX B
ONMHMCAHUU PabOThl M JOMOJHUTENBHBIX BOIPOCAX, KACAIOUIMXCA COOTBETCTBYIOIIMX pa3/esioB
OCHOBHOM TUCIUIUIUHBI «ATOMHas (QU3HKa.

B pesynbrare BhINONHEHUS Ta0OPATOPHBIX PadOT U MX 3AIIUTHI Y CTYIEHTOB () OPMHUPYIOTCS
u onenuBatorcss  TpeObyempie DOI'OC BO wu OOIl mno wHampaBiaenuio 11.03.02
WH(pOKOMMYHUKAIIMOHHBIC TEXHOJIOTUU M CUCTEMBI CBSI3H (Mpodiib: ONTHYECKHUE CUCTEMBI U CETH
cesi3n) komnetenuuu: OIIK-3, OIIK-6.

2.3.6. IlpuMepHas TeMAaTHKA KyPCOBBIX padoT (MPOEKTOB)

CornacHo y4eOHOMY MIaHy KypCOBBIE pa0OThl (TPOEKTHI) MO JAaHHOW IUCIUILUIMHE HE
PEyCMOTPEHBI.

2.4. [lepeueHb y4eOHO-METOAMYECKOT0 00ecTieYeHusl 1JIsl CAMOCTOATEIbHOH PadoThl
00yJamuxcs Mo JUCIUNIHHE (MOLYJTI0)

Ne IlepeueHp yueOHO-METOIMUECKOT0 00eCIeUeH s TUCIMITIIHHBI 110
n/m Bun CPC BBITIOJTHEHUIO CAMOCTOSITEIbHOU PabOThI
1 | IlpopaboTka yueGHOTO
(TeopeTnyeckoro)
MmarepHaa)
2 Metoanyeckre peKOMEHIalH 110 OPTraHU3alUU U BBITIOJIHEHUIO
Bemosenne CaMOCTOSITENTbHON pabOThI CTYACHTOB I OaKkalaBpoB
WH/IUBUATYATbHBIX

HanpasieHus noarotoBku 11.03.02 «MHPpOKOMMYHUKAITMOHHBIE
TEXHOJIOTUHU U CUCTEMBI CBSA3M» U MAruCTPOB HAIPABJICHUS
nojarotoBku 11.04.02 «MHpoKOMMYHHUKAIIMOHHbBIE TEXHOJIOTUH U
CHUCTEMBI CBSI3N»

3amannii; pedepar

3 IToaroroBska k
NPAaKTUYECKUM 3aHATHIM

4 IToaroroBka K BBIIOI-
HEHUIO JTa00paTOPHBIX
pa-
ooT

[TepedeHp yueOHO-METOIUIECKOTO 00ECTICUCHUS
HanmenoBanue pasferna (TeMbl) JTUCIIATUTHHBEI IO BBITIOJTHEHUIO

/11 .
CaMOCTOSTEIIbHON PabOThI
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1 |BBenenue B aTOMHYIO (PU3HKY

2 |IImanerapHas MoOJeNb aToMa 1. CaBenbeB U.B. Kypc dusuku [DnekTpoHHBIT

3 |bopoBckasi Mojielb aToMa BOIOPOJA|pecype]: yuebHOe mocobue: B 3 T. T. 3: KBaHToBas

4 KopnyckynsapHo-BOJIHOBOM ontuka. AtomHas ¢usmka. PusznMka TBEpAOTO Tena.
AyalIn3M dusuka aToMHOIO sapa M DJICMCHTApHBIX 4YacTHI] /

5 |OcCHOBBI KBAHTOBOW TEOPUHU CagenweB U. B. — CI16.: Jlanb, 2018. — 308 c. — Pexxum

6 |YpaBuenwue llpenunrepa noctyna: https://e.lanbook.com/book/98247#authors

7 |KBanTOBas Teopus aToMa BOAOPOIA

8 |KBanTOBaHHE aTOMOB 2. ArtomHas ¢u3uka: y4eOHO-METOAUYECKOE

9 [MarsHuTHbIC CBOMCTBA aTOMOB nocooue / [A.Il. bapkos, B.C. Jlopomr, B.E. JIsicenko u

10 |PeHTreHOBCKOE U3TyUYCHHE np.]; M-Bo obOpaszoBanusi u Hayku Poc. denepanuu,
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11

OnTuueckre KBaHTOBbBIE
reHEepaTOPhI

Ky6anckuii toc. yH-T. — Kpacnomap: [KyOanckuii
rocyaapcTBeHHbIN yHUBepcuTeT], 2016.

o. HUpono W.E. KganroBas ¢u3suka.
OCHOBHBIE 3aKOHBI: yuyeOHOE MmocoOue [DIeKTPOHHBIN
pecypc]: yued. mocodue — DIeKTpoH. JaH. — MockBa:
3natenbectBo «Jlaboparopus 3Hanui», 2017. — 261 c.
— Pexxum nocrymna:

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

6. Hponos N.E. 3anaun no obuieii ¢pusnke
[DnexkTpoHHbI pecypc]: yueOHoe mocobue a1 By30B /
Wponos, N.E. — 11-e uzn. — M.: JlabopaTopust 3HaHUH,
2017. — 434 c. — Pexxum pocryma:

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

7. CapenveB W.B. Kypc oOmeit ¢uzuku
[DnexTpoHHEIH pecypc]: yuebHOoe mocodue: B 5 T. T. 5:
KBantoBass onrtuka. AtomMHas (Qusuka. Dusuka
TBepaoro  Ttena. @du3Mka  aTOMHOrO  sApa W
hiemeHTapHbIX yactull / U.B. CaBenwes. — CII0.: Jlanb,
2011. — 384 c. — Pexxum poctyma:

https://e.lanbook.com/reader/book/708/#authors
8. bynkep 1. ATomHas pusuka [ DJIeKTpOHHBIN pecypc]:
yue6. mocobue / JI. byakep, . Kumbenn, J{. leMumib.
— DnekTpoH. naH. — MockBa: @uzmatiur, 2010. — 396
c. — Pexxum nocryna:

https://e.lanbook.com/book/48253 9. CuByxun
J1.B. O6mwmit kypc pusuxu. T. 5: AtomHas u saepHas
¢uzuka. — M.: ®dusmatiut, 2006.

10.  Tpodumosa T.U. Kypc pusuku: yaedHOE

nocobue st WHKXEHEPHO-TEXHUUECKUX
cneruanbHocTe By3oB. — M.: Axkagemus, 2010 (18-e
u31., crep.). — M.: Akagemus, 2014 (20-e uzn., crep.).

11.  Tpodumoa T.M. OcHOBBI (PHU3UKH.
ATOM, aTOMHOE SApO U D3JIEMEHTapHbIE YaCTUILIBL:
yuebHoe mocodue. — M.: KHOPVYC, 2011.

12. IInonsckuii 2.B. Atomuas ¢usuka. Tom
1. BBegeHue B arOMHYIO0 (HU3UKY [DIEKTPOHHBIN
pecypc]: yueb. — Onektpon. naH. — Cankr-IlerepOypr:
JIaHb,
2010. — 560 c. — Pexxum jocryma:

https://e.lanbook.com/book/442 13. llInonbckuii
D.B. Atomnas ¢wusuka. Tom 2. OCHOBBI KBaHTOBOM
MEXaHUKU U CTPOCHHE IJIEKTPOHHOW 000JIOYKHM aToma
[DnexkTpoHHBIN pecypc]: yueb. — DIeKTpoH. TaH. —
Canxkt-Ilerepoypr: Jlans, 2010. — 448 c. — Pexum
nocTyma:

https://e.lanbook.com/book/443
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Y4eOHO-MeTOINYeCKUEe MaTepUalIbl JAJIs1 CAMOCTOATEIbHON PabOThl 00YYAIOLINXCS U3 YMCIIa
WHBAJIHJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370poBbs (OB3) mpenpocTrarisiroTcs B popmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 310pPOBbS U BOCIIPHUATHS UHPOPMALIUU:

Jlist a1 ¢ HapyIeHUsIMU 3pEHUS:

— B Ie4aTHOM (hopMe yBEIMYCHHBIM HIPU(PTOM, — B POPME JIEKTPOHHOTO JOKYMEHTA.

JI1s AL ¢ HapyIIeHUsAMHU CIlyXa:

— B miedaTHoi opme,

— B (popMe AIIEKTPOHHOTO JIOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— B IIe4aTHOU opme,

— B (popMe 3IIEKTPOHHOI'O TIOKYMEHTA.

JlaHHBI TepedeHb MOXKET OBbITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHUHIEHTA
o0yJarouuxcsi.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHH

B nmponecce npenogaBannd JUCUHUITIIMHBI UCITOJB3YIOTCA CICAYIOIUC MCTOABI:
— TIEKLUU;
— MIPOBEJICHUE MPAKTUYECKUX 3aHITHIA;
— OTIpoC;
— MPAKTUYECKHE 3a/1aHuUs;
— KOHTPOJIbHBIE Pa0OTHI;
— TECTUPOBAHUE;
— 3a1uTa JJabopaTopHbIX padoT;
- KOHCYJIbTAIIUU MPEIOIaBATENCH;
— camocCTosITeNIbHasl paboTa CTYJEHTOB (M3y4Y€HUE TEOPETUUECKOTO MaTepuaa,

IoAroToBKa K J'Ia60paTOpHI>IM 3aHATUAM, BBIIIOJJHCHUEC JOMAIIHUX pa60T U MTHAUBHUOYAJIbHBIX

TUTIOBBIX PacyeTOB, MOJATOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3AMEHY).

J111g mpoBeIeHUSI BCEX JICKITMOHHBIX M IPAKTHUECKUX (CEMHUHAPCKUX ) 3aHATUN HCTIONb3YIOTCS
MYJIbTUMEINIHBIE CPEICTBA BOCIPOU3BEACHHUS AKTHUBHOTO COAEPKUMOTO, IO3BOJISIOIIETO
CIyIIaTeNI0 BOCIPUHUMATh OCOOCHHOCTH HW3Y4aeMOro MaTepuaia, 3a4acTyi0 Hrparoliue
pelIaIyl0 poib B NOHMMAHWU W BOCHPUATUH, a TaKXkKe (POPMHUPOBAHMHU MNPOPECCHOHATBHBIX
KOMH@TGHHHﬁ. I/IHTepaKTI/IBHLIe AYJAUTOPHBIC 3aHATHA C UCITIOJIB30BAHHUEM My.]'[I:TPIMG)IHﬁHBIX CUCTEM
MO3BOJIAIOT aKTUBHO M 3()(PEKTUBHO BOBJIEKATh YYAIIUXCS B YU4eOHBIM MPOIECC U OCYIIECTBISATH
o0OpaTHy10 cBs3b. [IOoMUMO 3TOTO, CTAHOBUTCSI BO3MOKHBIM 3 (HEeKTUBHOE 00CYKIEHHE CIOKHBIX U
JTUCKYCCHOHHBIX BOTIPOCOB U TIPOOIIEM.

HomnonaurenpHas Gopma KOHTpOIst 3G (HEKTUBHOCTH YCBOCHHSI MaTepuaiia U IpUoOpeTeHUs
MPAKTUYCCKUX HABBIKOB 3aKJIHOYacTCAd B OTKpBITOfI I/IHTepaKTI/IBHOI\/’I 3alIUTE pa6OTLI Ha YCTHOM
BBICTYIUICHHUH TI€pe]] ayIUTOPHEN COKYPCHUKOB.

[To wu3yyaeMoW JAWCUMIUIMHE CTYACHTAM NPEAOCTABISAETCS BO3MOMXKHOCTH OTKPBITO
I10JIB30BAaThCA (B TOM YHCJIC KOIMMPOBATH HA JIMYHBIC HOCUTCIIN I/IH(i)OpMaHI/II/I) IIOATOTOBJICHHBIMHU
BEJIYIIUM JIaHHYIO TUCLHMIUIMHY MPETnoJaBaTelieM MaTepuaiaMu B BUJI€ 3JIEKTPOHHOI0 KOMILIEKCa
CONMPOBOKIEHHUsI, BKIIIOUAIOIIETO B ce0s:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKIIHIA;
- AJIEKTPOHHBIE TUIaHbI IPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHIA;
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— ANEKTPOHHBIC BAPUAHTHI yUEOHO-METOUIECKOTUX MTOCOOUI JTsl BBITTOJTHEHUS
1ab0paTOPHBIX 3aJaHUN;

— CIIUCKH KOHTPOJILHBIX BOTIPOCOB K KaXKJIOM TeMe U3y4aeMOoro Kypca;

— pa3Ho00pa3HyI0 JOMOIHUTEIBHYIO JIUTEPATYPY, OTHOCAUIYIOCS K U3ydaeMOi
JTUCITUIIIMHE B DJIEKTPOHHOM BHJIE (B pa3lUYHBIX TEKCTOBBIX (hopmarax u rpaduueckux
dbopmarax, a Takxke B popmatax *.pdf, *.djvu.

ComnpoBOXKIEHHE CAMOCTOSATENBHOW pPabOThI CTYACHTOB TaK)Ke OpraHM30BaHO B (opme

KOHCYHBT&HHﬁ, OPraHru30BaHHbBIX IJIS PA3bACHCHUA HpO6J'IeMHBIX MOMCHTOB ITpHU CaMOCTOATCIIBHOM
HN3YUCHHUU TEX UJIK MHBIX aCIICKTOB pa3acjiOB YCBaHBaCMOﬁ I/IH(l)OpMaHI/II/I B JUCHUIIIIMHC.

JI0T);

OcHoBHBIEC 00pa3oBaTEIbHBIC TEXHOJIOTHHU, HCIIOJIB3YEMbIE B yUEOHOM IpoIiecce:

- WHTCPAKTHBHAS JICKIUS C MYJIBTUMEIUWHOW CHCTEMOH C aKTHBHBIM
BOBJICYCHUEM CTYJICHTOB B Y4eOHBIN TPOIIeCC M 0OPATHOM CBS3BIO;

— JICKIMH C TIPOOIIEMHBIM U3JI0KCHUEM;

— 00CYXIEHUE CIIOKHBIX U JINCKYCCUOHHBIX BOIIPOCOB U IMPOOJIEM U pa3pelieHue
npo0Jem;

— KOMITBIOTEPHBIC 3aHATHS B PEKUMAX B3aMMOJCHCTBHSI «IIPENoJaBaTellb —
CTYACHT», «KCTYACHT — IMPENIoaAaBaTCyib», «KCTYACHT — CTYACHT»,

- TCXHOJIOTUHU CMCIIaHHOI'O 06y‘-IeHI/I$IZ JAUCTAHIIMOHHBIC 3alaHusA u
VIIPaXHEHWSI, COCTABJICHHE TII0CCAPHEB TEPMUHOB U OIIPEICIICHHA, TPpyIoBbie MeTo 161 Wiki,
HHTCPHET-TCCTUPOBAHUC N AHKCTHUPOBAHUC.

HHTepaKTI/IBHBIG O6pa3OBaTCJH)HI)I€ TCXHOJIOTHH, UCIIOJIB3YCMBIC B ayAUTOPHBIX 3aHATUAX

— TCXHOJIOTHA pa3BUTUSA KPUTUUCCKOI'O MBIIIJICHU A

— JIEKIIAU C TIPOOJIEMHBIM U3JI0KEHUEM;

— WCIIOJIb30BaHUE CPEIICTB MYJIbTHME TNA,;

— M3Y4YEeHHE U 3aKpeIUIeHHe HOBOTO MaTepuania (MHTepaKTUBHAs JIEKIIKs, paboTa
C HarJsiAHbIMU HOCO6I/I$IMI/I, BUJCO- U ayauoMarcpualaMu, HCIIOJIb30BAHUE BOIIPOCOB,
Cokparuueckuit 1ua-

— 00CYXXJIEeHHE CJIOKHBIX U JIUCKYCCHOHHBIX BONPOCOB U mpobieMm («3aitmu
NO3UIMIO (ILIKajja MHEHUMN)», MPOEKTUBHbIE TEeXHUKH, «OJIWH — BJIBOEM — BCE BMECTE»,
«CMeHHU NOo3ULHUIoN, «JIMCKYCCHsI B CTHJIE TEIEBU3MOHHOIO TOK-IIOY», Ae0aThl, CHMIIO3HYM);

- paspernienue npobnem («epeBo pemienuit», «Mo3roBoil mrypm», «AHAIU3
Ka3yCOB»); — TBOPUECKUE 3aJlaHUs;

— paboTa B MaJbIX TpyMIax;

— HCIOJIb30BAHUE CPENICTB MYJIbTUMEINA (KOMIIBIOTEPHBIE KIIACCHI);

— TEXHOJIOTUSl KOMIBIOTEPHOTO MOJEIUPOBAHUS YHUCIEHHBIX pPAacyeToB B
uHxeHepHo-maremarnueckor cucreme MATHCAD (unum  cucreMe  KOMIBIOTEPHOU
matematuku MATLAB).

I[J'ISI Jal € OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0pPOBbA HNPECAYCMOTPCHA OpraHu3alusd

KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI\/'I IIOYTHI.

3aH}ITI/IH, IMPOBOAUMBIC C NUCIIOJIb3OBAHUEM MHTCPAKTHUBHBIX TCXHOJIOT it

Cemectp | Bua3zanstus | Mcnons3yeMble HHTEpaKTHBHBIC 0OpazoBarenbHble |  KomnuecTBo

(JI, 13, JIP) TEXHOJIOTHH 4acoB
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4 JI WNHTepakTHBHAS JEKIUS C 32
MYJIbTUMEAUHHON CUCTEMOM
4 I13 NHnuBuayanbHOE BBIIOJIHEHUE 16
MPAaKTUYECKUX 3aJaHHUI

4 JIP NuauBuayanbHOE BHIMOTHCHHIE 32
71a00paTOPHBIX 3aJaHUN
Hroro: 80
4, OneHoYHbIE CPEACTBA I TEKYNIEro KOHTPOJISI yCIIeBAeMOCTH 1

NMPOMEKYTOYHOM aTTeCTALUN
4.1. ®oHx OLIEHOYHBIX CPEACTB JIs MPOBeAeHHs TEKYIEero KOHTPOJIs

@DOH/T OLIEHOYHBIX CPEJICTB AJIs MPOBEACHUS TEKYIIEr0 KOHTPOIIS COJIEPIKHUT:

— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHOI porpamme;

— IIPaKTHYECKHUE 3aJlaHus 10 Y4eOHOH mporpamme; — TECTOBBIC 3aJaHHs 1O Y4eOHOM
MpOrpaMMme;

— nabopaTopHble paboTHI IO Y4EOHOM MporpaMmMme;

— KOHTPOJIbHBIE Pa0OTHI 110 y4eOHOU MporpaMme.

KoHTpoJsbHbIe BONPOCHI 110 Y4e0HOM MporpamMmme

B mpomecce mNOArOTOBKM W OTBETaM Ha KOHTPOJBbHBIE BONPOCH (OPMHUPYIOTCA U
ounenuBaroTcsi Bce TpeOyempbie @DOI'OC BO wu OOIl pans HampaBnenus 11.03.02
NH(poKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSA3H (Mpoduiib: ONTUYECKHUE CUCTEMBI U CETU
cesi3n) komnerennuu: OINK-3, OITK-6.

Hwxke npuBonmarcs mnpumepbl KOHTPOJIBHBIX BOMPOCOB Il 3-X pas3fesioB padodeit
IPOrPaMMBI.

[TonHBI KOMITJIEKT KOHTPOJIBHBIX BONPOCOB JUIsl BCEX pa3/eioB pabodeil MmporpaMmbl
npuBoutcs B ®OC nuctummaet b1.6.05.05 «AToMHas dusukay.

2. [Inanerapuas moaeab aroma Pesepdopaa—bopa.

1. KaxoB ¢usudeckuii cMbIci yricen M u N B 00o0meHHon hopmyne bansmepa?

2. KakoBbI ATMHBI BOJH CaMbIX KOPOTKOBOJHOBOW M JJIUHHOBOJIHOBOM JMHUMN
cepuu [lamena?

3. KakoBa 1i1iHa BOJTHBI, COOTBETCTBYIOIIAs IpaHuIle cepuu banbsmepa?

4. KaxoBa yactora rosioBHo# 1uHuu cepuu Jlaiimana?

5. ATOMBI BOZIOPO/1a HAXOIATCS B COCTOSIHUU € N = 5. CKOJIBKO JTMHUN COIEPIKUT

€ro CHEKTp U3JIydeHus?
6. B 4yeMm cocTouT CyTh KOMOMHALIMOHHOTO NTpUHIMIa PuTma?
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1. Hcnonb3ys KOMOMHAIIMOHHBIN MPUHLUI, MOKAKUTE HA OJHOM M3 NPUMEPOB,
KAaK MOKHO ITOJIy9UTh 4aCTOTY JUIsl BTOPOM JUIMHHOBOJHOBOM JIMHUK cepuu [lamena.

8. KaxkoBsl paznmuuust Mex 1y Mojensio atoma Pesepdopna u reopueii bopa?

9. [Touemy mopmens aroma Pesepdopra HecoBMecTUMa C TPEICTABICHUSIMHU
KJIACCUYECKOH (pU3UKu?

10. Pazwsicaure cmbicn moctynatoB bopa. Kak ¢ uxX momompio OOBSICHUTH
JIMHENYaThI CIEKTP aToMa Bojopoaa?

11.  Ucxoms u3 teopuu bopa, omnpenenute CKOpOCTh JABUKEHHUS JJIEKTpOHA Ha
MIPOU3BOJILHOM SHEPTreTHUYECKOM YPOBHE.

12. Omnpegenute MakCUMAaJbHYIO JJIUHY BOJIHBI CBETa, IPU KOTOPOH BO3MOXKHA
MOHM3AIMS aTOMa BOJI0PO/1a, HAXOASIIErocsi B OCHOBHOM COCTOSIHUU.

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

14.  CpaBHuTe nepBHIi OOPOBCKUIA pagryc Ui aToMa Bogopoa u s He™.

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

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

17.  Kakue OCHOBHBIEC BBIBOJIBI MOXKHO CJIelaTh HA OCHOBaHHH OMNbITOB DpaHKa U
I'epma?

18.  Ilpu kakoM yCKOpSIOIIEM MOTeHIHale OyAeT HaOIoAaTbCcs pe3Koe MajeHHe

aHOJHOro ToKa B onbITax Ppanka u I'epuia, eciu TpyOKy 3alOJIHUTH AaTOMAaPHBIM BOJIOPOJIOM?
19.  OOwsAcHUTE, HA KaKUX y4yacTKaX BOJIbTAMIIEPHOM XapaKTEPUCTUKU HMEIOT
MECTO YNpPyrMeé M Ha KakuX — HEYINpYrue CTOJKHOBEHHUS 3JEKTPOHOB C aTOMaMH. 5.
YpaBHenus lllpequnrepa u KBaHTOBasi TEOPHUA ATOMa BOJOPOAA.
1. B yem 3akmirogaercs cTaTUCTHUYECKAs MHTEPIIPETALNsI BOJTHOBON (pyHKIMU?
2. Jlns xakux 4yacTull cripaBeyinBo ypasHeHue Llpenunrepa?
3. Tlouemy ypaBnenue lllpeaunrepa copMynupoBaHO Kak BOJIHOBOE ypaBHEHUE?
4. 3anummMre BpeMEHHOE U cTallMoHapHoe ypaBHeHUs LlpenuHrepa u npoaHaau3upynTe
ux.
5. Coepunre nepexoj oT BpeMeHHoro ypaBHeHus llpeaunrepa k craiimoHapHOMY.
6. 3anmummMTe OJHOMEPHOE BpPEMEHHOE M cTaluuoHapHoe ypaBHeHus lllpeaunrepa u
MIPOAHAIU3UPYUTE UX.
7. 3amuimuTe BpEeMEHHOE U cTalMoHapHoe ypaBHeHus lllpenuHrepa B omepaTOpHOM
dhopme 1 MpoaHATM3UPYNUTE UX.
8. Kakoii BBIBOJ MOKHO ClleNaTh, CPaBHUB cTarmoHapHoe ypaBHeHue lllpemuHrepa c
ypaBHEHHUEM 11 COOCTBEHHBIX 3HAYEHUIN U COOCTBEHHBIX (QYHKIUIT?
9. Yto MOXHO cKa3aTh 00 oreparopHoii hopme ypaBHenus [lpeaunrepa?
10. Kakas yactuna sBisgercsa cBOOOTHON?
11. TTokaxwure, YTO SHEPrETUYECKHI CIEKTP CBOOOAHO IBMKYILEHCS YaCTHUIIBI SIBIISETCS
HEMpPEePHIBHBIM.
12. Halinute coOOCTBEHHBIC 3HAUCHUS YHEPTHH YaCTHIIBI B OJJTHOMEPHOU «ITOTEHITUAITBHOM
sIME» C OECKOHEYHO BBICOKUMU «CTEHKAMM.
13. KakoBa HamMeHbIIAs SHEPTHS YACTHUIBI B «IIOTCHIMATBHON sMe» ¢ OECKOHEUHO
BBICOKHMH «CTEHKaAMMU»?
14. OObsicHUTE, TIOUEMY HaWHM3IIEE COCTOSHHE OCIIIUIATOpPAa HE MOXET 00J1a/1aTh
HyJeBo# sHeprueil. 15. Kakumu cBoiicTBaMi MUKpOYacTUI] 00YCIIOBIIEH TYHHEIbHBIN 3(hhexT?
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6. MHOr03/1eKTPOHHBIE ATOMBI.

1. 3anummre cranuoHapHoe ypaBHeHue lllpeamnrepa It BOAOPOAONOAOOHOM
cucreMsl. [IpuBeanTte npumepsl BOJIOPOIONOL00HBIX CUCTEM.

2. [Touemy Haunbosee NOAXOAALIEH KOOPJMHATHON CUCTEMOM JUIsl paCCMOTPEHUS aToMa
BOJl0poJia siBysgeTcs cepuueckasn? Ilpoananusupyiite (KaueCTBEHHO) X0 PELIEHHsI CTAllMOHAPHOTO
ypaBHenus lllpeaunrepa ans atoma Bomoponaa B cepuueckux KoopauHartax. Kakue BbIBOJBI
CIIEIyIOT U3 €T0 pelieHus?

3. 3anumuTe COOCTBEHHBIC 3HAYEHUS OSHEPTUM DJIEKTPOHA B aTroOMe BOAOPOA,
ompenenseMble peleHueM ypasHeHus llpenunrepa, u npoaHanusupyiTe ux. B yem orinnuue u
CXOJCTBO C pe3yabTaTamMu Teopun bopa?

4. Kakue Benn4uHbI )i JIEKTPOHA B aTOME OIPEAEIICHBI, €CIIM U3BECTHBI KBAaHTOBBIE
ypcna N, | u m? 5. TloueMy KBaHTOBasi MEXaHUKa HE MCIIOJIB3YeT MPEACTABICHHE 00 AICKTPOHHBIX
opburax? Yto XxapakTepu3yloT KBaHTOBbIC uncia N, | u mi?

6. Kakue BenMuYuHBI, XapaKTEPU3YIOIIME 3JEKTPOH B aToOMe€ BOAOPOJA, KBAHTYHOTCS?
3anuiuTe COOTBETCTBYIOUINE (POPMYIIBL.

7. I[pescTaBbTe CUMBOJIMYECKYIO 3aMUCh AJIEKTPOHOB B cocTosiHusx ¢: 1) n=3,1=0, 1,
2;2)n=4,1=2;3)n=2,1=1.

8. KakoB ¢u3nueckuii CMBICI paclpeeieHus] IUIOTHOCTH 3apsga B AJIEKTPOHHOM
obnake?

9. Chopmynupyiite mpaBuiaa oréopa i OpOMTAIHHOTO M MAarHUTHOTO KBaHTOBBIX
yucen. Beerna nu onn BEITOIHSIOTCA? Kak MOXKET M3MEHSTHCS IJIaBHOS KBAHTOBOEC YHCIIO?

10. Kakue mepexoapl coorBercTBYIOT cepun [lamena? Mcnonb3ylTe CUMBOIHMYECKYIO
3aM1Ch COCTOSHUM.

11.  KakoB KBaHTOBO-ME€XaHUYECKHI CMBICI MIEPBOT0 OOPOBCKOTO paanyca’?

12. B dem oTnmuume BBIBOJOB KBAaHTOBOW MEXaHMKU M Teopur bopa s 1S-cocTosHus

3JIEKTPOHA B aTOME Bojiopozaa’?
13. DnekTpoH B aTOMe BOIOpOJa HaxoauTcs B IS-coctosHuu. Ompenenurte Hamboiee
BEPOSITHOE PACCTOSIHUE DJIEKTPOHA OT s/pa.

Ilepeyennb KoMMIeTeHIMH (YaCTH KOMIIETECHIIUH), TPOBEPSAEMBbIX OLICHOYHbIM
CPEeACTBOM:

OIIK-3 — crocoOHOCTBIO BIIAJIETh OCHOBHBIMH METOJIAMH, CIIOCOOAMHU W CpEACTBAMH
MOJIyYeHUs, XpaHEHUs, nepepaboTKM HHGOpPMalMU: 3HATh COBPEMEHHBIE IMPEJCTAaBICHUS 00
aTOMHOM CTPOEHHUHM BEIIECTBA, OCHOBHBIC 3aKOHbBI, WAEH M MPUHLUIBI aTOMHON (u3MkH, HX
CTaHOBJIEHUE U PAa3BUTHE B UCTOPUYECKOM IMOCIIEI0BATEIBHOCTH, UX MAaTEMATUUYECKOE ONMCAHUE,
TEOpPETUYECKOEe HCCIIEeIOBAaHUE U TMPAKTUYECKOE MCIOJIB30BaHHME; COBPEMEHHbIE METOJbl (PM3HKO-
MAaTEMATUYCCKOTO MOACTIUPOBAHUA U TCOPETUICCKOTO NCCICTOBAHUSA SIBIICHUMN (i)I/I3I/IKI/I aToMa.

KpnTeplm OLlCHUBAHHUE OTBETA CTYACHTA HA KOHTPOJILHLIE BOIIPOCHI:

OreHKa «OTJIIMYHOY» BBICTABIISICTCS CTYICHTY, €CJIU OH IOJTHO W TPaMOTHO JIaeT OTBETHI Ha
MOCTaBJIEHHBIE BOMPOCHI, APTYMEHTHPOBAHO TIOSCHSAET CXEMBbI, alTOPUTMBI, YMEET BBIICIATh
TJIaBHOE, 0000111aTh, IeTIaTh BEIBOJIBI, YCTAaHABIMBATH MEXKIIPEAMETHBIE CBSI3H; OTCYTCTBYIOT OIIHOKH
N HCOOYCTHI IPpU BOCIIPOU3BCACHUHN U3YUCHHOI'O MaTCpHrajia.

OneHka «XopoIlI0» BBICTABISETCS CTYAEHTY, €CJIM OH 3HA€T BECh 3YUYEHHBIN ITPOrPaMMHBIN
MaTepHuay, HO B OTBETE Ha BOIPOCHI JIOMYCKAET HEIOYEThl, HE3HAUNTEIbHBIC (HErpyObIie) OMIMOKH,
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MPUMCHACT TOJYUCHHBIC 3HAHWA HA NPAKTUKC, UCHBITHIBACT 3aTPYAHCHUA NPHU CAMOCTOATCIBHOM
BOCITPOM3BE/ICHUHU, TPEOYET HE3HAUNTEIbHON MOMOIIY YUUTES.

OI.[CHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIICTCA CTYACHTY, CCJIIM OH IIPH OTBCTC OOIIYCKACT
CyIleCTBEHHbIE He1o4eThl (He MeHee 60% MpaBUIbLHBIX OTBETOB OT OOILEro YKcia), 3HaeT MaTepual
Ha YPOBHE MUHHMAJIbHBIX TPEOOBAHUHN MTPOTPAMMBI, 3aTPYTHAETCS IIPU OTBETaX HA BUIOU3MEHCHHBIC
BOIIPOCHI.

O1eHKa «HEYIOBICTBOPUTEIILHOY» BBICTABIISCTCS CTYIEHTY, €CJIM OH TOKa3bIBAaCT 3HAHUE U
YCBOCHUC MaATCpHaia Ha YPOBHC HMIKXC MHUHUMAJIBbHBIX Tp660BaHI/II>'I nporpamMmmsl, Oa€T OTBCTHI C
CYyIIIECTBEHHBIMU HenmodeTaMu (MeHee 60% MpaBUIIBHBIX OTBETOB OT OOIIETO YHCIIA), OTCYTCTBYIOT
YMCHUA pa6OTaTB Ha YpPOBHC BOCIIPOU3BCACHUA, HOIMYCKACT 3aTPpyAHCHHUA IIpH OTBCTAX Ha
CTaHJAPTHBIC BOIIPOCHI.

HpaKaneCKne 3aJaHusd 1Mo yqeﬁﬂoﬁ nporpamme

B nmpouecce mOATOTOBKM U BBHINOJHEHHS MPAKTUYECKUX 3aJaHUi  (HOpMUPYIOTCS H
oneHuBaoTcsi Bce Tpedbyempie DOI'OC BO wu OOIl gns  wanpasnenuss 11.03.02
NH(OKOMMYHUKAIIMOHHBIC TEXHOJIOTUU U CUCTEMBI CBSI3H (Mpodiib: ONTHYECKHUE CUCTEMBI U CETH
cs3u) komneteHuu: OITK-3, OIIK-6.

Hwxe npuBoasTcst mpuMepbl MPaKTUYECKUX 3aIaHUM JJ1 2-X pa3/iesIoB paboyeit MporpaMMEl.

[ToyHBI KOMIUIEKT NpPaKTUYECKUX 3aJaHMM Il BCEX pa3lieloB pabouyeill mporpaMmsl
npuBoautcs B @POC mucuumminnbl b1.65.05.05 «ATtomHuas dhusukay.

2. IInanerapuas moaean aroma Pesepdopaa—bopa.

1. Haiitu 11t Bogopononogo0Horo noHa paauyc N-it G0OpOBCKONW OpOUTHI M CKOPOCTH
DIIEKTPOHA HA HEW. BRIUMCIUTD 3TH BETMYUHBI Ui IEpBOM OOPOBCKON OpOUTHI aToMa BOAOPOA U
vona He™.

2. Haiiti ns Bomopomonoqo0HOTO HoHA paguyc N-if OOPOBCKOM OpOUTHI U CKOPOCTH
AIIEKTPOHA HA HEW. BRIUMCIUTH 3TH BETMYUHBI 1T BTOPOil OOPOBCKOI OpOMTHI aTOMa BOJIOPOJA U
MOHA

Li*.

3. OnpenenuTs Ui aToMa BOAOPo/a U MoHa He™: sHepruio CBS3U 3JI€KTPOHA B OCHOBHOM
COCTOSIHUM M ITOTCHI[MAII HOHU3AIIHH.

4. Onpenenuts Ajs aToMa BoJopoaa u nona He': mepBrlil moTeHIman Bo30yKIeHHs U
JUTMHY BOJIHBI TOJIOBHOM JTUHUU cepuM JlaiimaHa.

5. OmnpenenuTs 11 aToMa BOA0OpOa ¥ HoHa Li™™: sHepruro noHu3ayu.

6. OmnpenenuTs i atomMa BOAOpoAa W uoHa He™: cKOpocTh dIEKTpoHAa Ha BTOPOM
OopoBCKOIi opouTe.

7. OmnpenenuTs 118 aToMa BoAopoaa u nona He™: KUHETHMYECKYIO SHEPTUIO DIIEKTPOHA B
OCHOBHOM COCTOSTHHH.

8. Jlns aromMa Bomopoa ¥ MoHa Li™ onpenenuTs: KHHETHUYECKYIO SHEPTUIO DJIEKTPOHA B
OCHOBHOM COCTOSIHHH.

9. Haiitu sHepruro nonusaiyu s nonos He* u Li*™,

10.  Ompexmenuts paanyc NepBoit 6OpOBCKON OpOUTHI ist noHa Li*™.

6. MHOr03/1eKTPOHHBIE ATOMBI.
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l. HaﬁTH BO3MOXXHBIC 3HAUCHHA IIOJIHBIX MCXAHHMYCCKHUX MOMCHTOB BHeKTPOHHBIX
060J104€eK aTOMOB B cocTosHusx ‘P u °D.

2. JlomcaTh HEAOCTAIOIINE KOMIIOHEHTHI MYJIbTUILIIETOB P31, 3D1, *Fsi2, 3P2, °Da, *P1s.

3. Bo3MoKHBI 1 crepyromye coctosaus: 2S1, 3So, *Po, 3S1/2,2S1/2, 2Do, 2D1/2?

4. Kakue u3 cieyroluX ONTHYECKUX Tepexo1oB paspemmensl: 2Sy2 — 2Darz, P32 — 2Darz,
1Sp—3P1?

5. OauH U3 2JEKTPOHOB aToMa Ielids MMEeT INIaBHOE KBAaHTOBOE 4HCIO 1 apyroii 2.

3anucaTte BO3MOKHEBIC OJICKTPOHHBIC KOH(bI/Il"ypaI_II/II/I U CICKTPOCKOIMMYCCKUE 0003HaYeHUS
COOTBCTCTBYIOIIIUX COCTOSTHHH.

6. Kaxkwue coctosinus Bo3moxubl y P, D u F TepMoB, orpaHudeHHbIE BETUYMHOMN CIIUHA S
ot 0 1o 5/2? 3anucarh BO3MOXHBIC CIIEKTPOCKOMTUYECKIE 0003HAUCHUS COCTOSTHHIMA.

7. Bo BHemHell o00oi0uke aToMa HAXOJATCS TPU DJIEKTPOHA C OPOUTAIBHBIMHU
KBaHTOBBIMH unciamu 1, 2, 3. Onpeaenutb BO3MOXKHbBIE COCTOSIHUS aTOMA.

8. HaiiTh BO3MOXHBIC COCTOSIHHMSI aTOMa yIJIepoJa, JJICKTPOHHAs KOH(HUTryparus
KOTOpOTO
1s% 252 2p 3d.

9. Haiitn ¢ nmomompro mpaBuina XyHJa ITOJIHBIA MEXaHWYECKMM MOMEHT aroma B

OCHOBHOM COCTOsSHHH, €CJIN €TI0 HC3aIIOJTHCHHAas HOI{O6OHO‘IK3 COACPIKUT CEMb d'BJICKTpOHOB.

Ilepeyenb KoMNeTeHIMIA (YACTH KOMIIETEHIHI1), MPOBEPSieMbIX OLEHOYHBIM
CpeaCTBOM:

OIIK-3 — cnocoOHOCTBIO BIAJCTh OCHOBHBIMH METOJaMH, CIIOCOOAMH M CpEeACTBaAMHU
MOJIyYEHUsl, XpaHEHHUs, IepepaOOTKH UHPOPMAIK: YMETh C HAYYHOW TOUKU 3PEHUS] OCMBICIUBATD U
I/IHTepl'IpeTI/IpOBaTI) OCHOBHBIC IIOJIOXKCHUSA ATOMHBIX HBHGHI/IfI, OIICHHUBATH HOpr}IKI/I (1)I/ISI/I‘I€CKI/IX
BEJIMYMH, UCIIOJIb30BATh MMOTYYECHHBIE 3HAHUS B PA3IMYHBIX 00JIACTIX PU3NUECKON HAYKU U TEXHUKU;
MPUMEHSTh COOTBETCTBYIOIIME METOJbI MPOBENCHUS (DU3MUECKUX HCCIEAOBAaHUNA U H3MEPEHUH;
MPUMEHATh UMEIOLIUECS TEOPETUUECKUE 3HAHUS JJIs IPOBEACHUS U UCTOIKOBAHUS 3KCIIEPUMEHTOB;
HaCTpaI/IBaTB nu 3KCHHyaTI/Ip0BaTB BKCHepI/IMeHTaHBHBIC HpI/I60pBI IJIs1 UCCIICNOBAHUA BHYTpeHHel"O
CTpOGHI/ISI aTOMOB, HpI/IMCHﬂTI) NMCHOIIIUECCA TGOpeTI/ILIeCKI/IC 3HAHUA IJIs HpOBGI[GHI/Iﬂ u
HCTOJIKOBAHUS SKCIIEPUMEHTOB.

Kputepun oueHnBaHus NPaKTHYECKUX 3aJaHMIi:

OreHKa «OTJIIMYHOY - CTYJIEHT SICHO M3JIOXKHII YCIOBUE 3a7a4H, pelieHne 000CHOBAI TOUYHOM
CCBUIKOM Ha U3y4eHHbIN MaTepuall. OIeHKa «XOPOIIO» - CTYICHT SICHO U3JI0KHUJ YCIIOBUE 33/1a4H, HO
B 00OCHOBaHUU pEIICHUS UMEIOTCSI COMHEHMsI. OIeHKa «yJIOBIETBOPUTENBHO» - CTYACHT U3JIOKUII
yCIIOBUE 3aJjaud, HO peuieHHe O0O0O0CHOBal (POPMYIMPOBKAMHU TPU HEMOJHOM HCIOIb30BAaHUU
MOHSATUMHOTO armnapata JUCHUILIUHBL. OIEHKAa «HEYAOBIETBOPUTEIBHO» - CTYAEHT HE YSCHUI
YCIIOBUS 3a7]a4H, pelieHrne He 000CHOBAI.

TecToBbIe 3a1aHU 10 Y4eOHOIH MporpamMmme

B nponecce moAroToBKM M BHIIOJHEHUS! TECTOBBIX 3a/laHUil POPMUPYIOTCS U OLIEHHUBAIOTCS
Bce Tpedyempie ®I'OC BO u OOIl gns wampasnenus 11.03.02 HWudoxomMMyHHKallMOHHBIE
TEXHOJIOTHH U CUCTEMBI CBsI3U (TIpodmiib: ONTHYECKHE CUCTEMBI B ceTH CBs3M) KommetreHmuu: OITK-
3, OIIK-
6.
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TecToBble 3ajaHNs COCTOUT U3 PsAa TEOPETHUECKUX BOIIPOCOB IO TEMATUYECKHM pazjesiaM
paboueii mporpaMMbl Y4eOHOH TUCIIUTUTHHEIL.

Cucrema O1I€HOK BBITIOJIHEHUSI KOHTPOJIBHOTO TECTUPOBAHUS:

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

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

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

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

[TomHBII KOMIUIEKT TECTOBBIX 3a/IaHHUM 111 BCEX pa3zesioB padoyeil mporpaMmbl IPUBOIUTCS
B ®OC mucuurmmnsl b1.5.05.05 «AToMHas Gpusukay.

2. [lnanerapuas moaeab atoma Pesepdopra—bopa

BapuanT 2

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

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

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

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

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

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

6. N3 onbrToB Pesepdopaa crneayer, 4To B IIEeHTPE aTOMa HAXOAUTCS (kaKo¥ 3HaK)
3apsKEHHOE S7IPO, Pa3Mephbl KOTOPOTO 3HAYUTEITHHO (OobIIIe UM MEHBIIIE) pa3MEpPOB aToMa,
BOKPYT' KOTOPOTO JIBUXKETCS gactuna. [Ipu stom Pesepdopn He cMor oOBSICHUTH, MOYEMY
TaKoOM aToOM

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

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

OT KMHETUYECKOM OHEPTIUn D-‘-IaCTI/II_[, 3apsaaa siAep aToOMOB (I)OJ'ILFI/I 1 TOJIIINHBI (bOJ'IBI‘I/I.

9. OTHOCHUTEIBLHOE YUCIIO PACCETHHBIX B ombiTe Pesepdopna yactu u cos*(0/2) cpazanbl
MeXy coOoi 3aBHUCHUMOCTBIO.
10. CrnexTpanbHON ceprel Ha3bIBalOT COBOKYITHOCTh CIIEKTPAJIBHBIX JIMHHUM, KOTOPBIE B

CBOEH MOCJIEJOBATEIILHOCTH B IIKAJIE€ JUIMH BOJIH MJIM YacTOT M B paclpeielIeHU MHTEHCUBHOCTU
O0OHapY>KUBAIOT . [Ipu 5TOM TMHUM HYMEpYIOTCS HauMHasi ¢ CaMOi (JUTMHHOBOJIHOBOH,
KOPOTKOBOJIHOBOM) MO ME€pe YBEIMYEHHS M MX MHTCHCHUBHOCTH C BO3pAaCTaHMEM HOMeEpa
(YBEIMUYMBAIOTCSI, YMEHBILIAIOTCS).

11. BonHoBoe 4uHcio J00OH CHEKTpadbHOW JMHUM MOXHO TPEACTaBUTh Kak
KOMOWHAIIUIO IBYX

27



12. B mocrynarax bopa mocTynupyercst TMCKPETHOCTh (xaKol XapaKTEpPUCTUKH)
aToMa U UCXO[S U3 3TOT0 MOKHO OOBSICHUTB IMHEWYAThIH XapaKTep (M31y4eHus1, paccesHus).
13. B cnmexTpe u3iaydeHHUs BOIOpOJA B BUAMMOM 00NacTu crekTpa HalOIromaeTcs: cepus

, @ B yIbTpaQHrOJIETOBOM cepus

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

15.  JInuna BosHbI (OTOHA, COOTBETCTBYIOIIErO 2-i TUHUU cepun banbmepa y Bogopona

, YEM JIJIMHA BOJIHBI TAKOM JIMHUM Y MIOHOB TeJIUSI.
16.  ®usuueckuil cMbich ocTosiHHON [1aHKa COCTOUT B TOM, YTO OHA SIBJISIETCS KBAHTOM
. 17. B cooTBercTBHM ¢ Teopueil 3omMepdenbaa, eciii YHEPTUS BOJOPOIAOIO00HOTO aTomMa
En, TO 251eKTpOH MOXET coBepLIaTh ABUKEHHUE TOJIBKO IO opoUTaNIAM, U3 KOTOPBIX
KpPYTOBBIX U AIUTUITUYECKUX.

18.  Cocrosinus, oTanyaronuecs: GopMoil TPaeKTOPUH IBHXKEHUSI M UMEIOIIKE IPU STOM
OJINHAKOBYIO SHEPIUI0, HAa3bIBAIOT . J1J1g BBIPOK/IEHHBIX COCTOSIHUII MOMEHT UMITYJIbCa
JJIEKTPOHA

19. B onbitax Byna o pe3oHaHCHO# (UIyOpeCICHIINE aTOMOB PTYTH PE30HAHCHOE

BO30Y>KICHHE aTOMOB PTYTH OCYILECTBIISIOCH JIaMIIOH, CIIEKTP U3NMyYEHHUS] KOTOPOH
JIMHEHYaATRIN.

Bapuanr 3

1. B onbitax Pezepdopaa mydok O-uyactuil 3aMeHMIN HA MTYyYOK IPOTOHOB. UTO M3MEHUIIOCH?
a) uncio O-yacTuil paccessHHBIX B 33JaHHOM JJIEMEHTE TesiecHOro yriia d0 yBean4yuiocs;

0) urcno O-yacThIl pacCestHHBIX B 33aHHOM dJieMeHTe TeaecHoro yria d00 yMeHbInIocs.

2. B onbitax Pesepdopaa mydok O-yacTui] 3aMeHUIIN Ha y4O0K HEUTPOHOB. UTO N3MEHMIIOCH?
a) uncio O-uacTuil paccessHHBIX B 33JaHHOM dJIEMEHTE TeliecHOro yruia d0 yBeandniocs;

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

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

6) YHUCII0 D"laCTI/II_I PpaCCCAHHBIX B 3aJTaHHOM 3JICMCHTEC TCIICCHOTI'O yIJla dd YMCHBIINIIOCH.

4. Cytb onbiToB Dapajes 1Mo 37IeKTPoJIu3y COCTOUT B TOM, YTO:

a) KOJIMYECTBO BEILIECTBA, BBIIEIAIONIEECS HA DIIEKTPOJIE IIPH JIEKTPOJIU3E MPOIOPIHO-
HaJIbHO KOJIMYECTBY 3apsijia, IEPEHECEHHOMY MEXY dJIEKTPOJaMH;

0) KOJTMYECTBO BEILIECTBA, BBIIEIAIONIEECS Ha AJIEKTPOJIE MIPH AIEKTPOJIU3€E HE 3aBHCUT OT Be-
JIMYUHBI IEPEHECEHHOTO 3apsi/ia U CHIIbI TOKA;

B) KOJINYECTBO BEIIECTBA, BBIACISAIONIEECS HA AIEKTPOAE sl pa3IUYHbBIX AIEKTPOIUTOB MpU
OJIHOM U TOM JK€ KOJIMYECTBE NMEPEHECEHHOT 0 3apsiAa MPONOPIHOHAIBHO aTOMHBIM BECaM HOHOB;

T') IEKTPUYECKUHN TOK B JIEKTPOIUTE OOYCIOBIIEH JBUKEHHEM HOHOB U OJIUH T'paMM-aTOM
JOOBIX OJTHOBAJIEHTHBIX WJIM JIFOOBIX JBYXBAJIEHTHBIX MOHOB HECET C COOOI0 BCErJa OJHO U TOXKE
KOJIMUECTBO 3JIEKTpUUECTBa, paBHOe unciy dapanes;

1) 2JIEKTPUYECKUI TOK B 3JEKTPOIUTE OOYCIOBIIEH JBHKEHHEM MOHOB U OJUH IPaMM-aTOM
JT0OBIX OJIHOBAJICHTHBIX MOHOB BCErJa HEceT ¢ cO0O0I0 OJHO U TOXKE KOJUYECTBO 3JIEKTPUYECTBA,
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paBHoe ynciy Dapajest, a TF00bIX IBYXBaJICHTHBIX HOHOB HECET C COOOH Bcer/ia B JBa pa3a O0JIbLIHiA
3apsiz;

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

) 2JIEKTPOJIN3 HAOIIOTAICS TOIBKO ISl COJIEH IEIOYHBIX METAILIOB.

S. DNEKTPUUECKUN TOK B pa3psKEHHBIX ra3zax MpeACTaBiseT COOOM:
a) IBM)KEHUE CBOOOIHBIX 3JICKTPOHOB, SMUTHPOBAHHBIX B PE3YJIbTATE TEPMOIIEKTPOHHON
AMHUCCHH C KaTOJa;
0) IBMKCHHE NOHOB, 00Pa3yIOIIUXCS IPU NOHU3AINH aTOMOB;
B) JIBIDKEHUE CBOOOIHBIX JIEKTPOHOB, 00pa3yIOIINXCS TPU HOHU3AIUU aTOMOB ra3a; I')
JIBUKEHHE aTOMOB;
1) IBMYKCHUE MOJICKYJI.

6. [Ipy mponyckaHUM 3JIEKTPUYECKOTO TOKAa YEpe3 pa3psuKEHHbIE Ta3bl
Ha0JIr0/1aeTCsl TpEK0OoOpa3HOE CBEUEHHE, KOTOPOE BBI3BAHO:
a) MOHM3aIMeN aTOMOB;
0) ABIKEHHEM CBOOOTHBIX JICKTPOHOB;
B) JIBUKEHHUEM HOHOB;
I') peKOMOMHAIIMEH HOHOB U JIEKTPOHOB, CJIEAYIOLIEH I0CIe HOHNU3ALUU aTOMOB;
1) yJlapaMu 3JeKTPOHOB 00 aHOJ;
€) yZlapaMu HOHOB (KaTHOHOB) O KaTo/I.

7. B monenn aroma Tomcona:

a) DJIEKTPOH CUUTACTCS] HETIOIBI)KHBIM;

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

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

T') SJIEKTPOHBI HAXOATCS Ha MMOBEPXHOCTH MOJOKUTENBHO 3aPSIKEHHOTO OOJIBIIIOTO «aTy-
JIUHTay, TPUTATUBASACH UM;

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

€) 2JIEKTPOHBI COBEPIIAIOT JBUKEHUE BOKPYT MOJIOKUTEIBHO 3apSKEHHOM YacTH aToMa;

8. Pesynbrate! onbita Pesepdopaa:
a) 6onpmMHCTBO [-gacTuil mpoxoasaT uepe3 Goibry He UCIIBIThIBAas HUKAKUX OTKIOHEHU;
0) uncno paccessHHBIX [-yacTuIl yBeTHMUMBaeTCS C YBETUUYCHUEM YyTJIa PACCESTHHS;
B) -uacTHIIBI OTKIIOHSIOTCS Ha YTIIBI HE OOJIbIIE 90°:
T') YUCIIO pacCessHHBIX [1-dyacTuil oueHn mMalo;
1) €CTh Clly4au OTKJIOHeHus U-uactui Ha 180°

€) YUCJIO paccessHHBIX [1-4acTul] yMEHbIIAeTCs ¢ yBEINYEHUEM yIjla pacCEesiHUS.
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9. ITocne ombIToB MO paccessHuio O-yactur Pesepdhopa caenan BRIBOABL:
a) CYILIECTBYET sIepHasi MOJIETb aTOMa;
0) ombIT moaTBepaMiIa Moenb ToMCOHa;
B) CYILECTBYET IUIAHETAPHAS MOJICIb aTOMa,;
T) B siipe CKOHIIEHTPUPOBAaHA MPAKTHYECKH BCSI Macca aToMa,;
1) pa3MepBI SIpa COIIOCTAaBUMBI C pa3MepaMH aToMa;
€) pa3Mepsl sApa 3HAYUTEIILHO MEHBIIIE Pa3MEpOB aToMa.

10.  Yro Ha3bIBaeTCs NMPHUIEIHHBIM PACCTOSTHUEM ?
a) PacCTOSIHUE MEX/y TPaeKTOpHel ABKeHUs -4acTHIbl M aCUMIITOTON K TPaeKTOPHU;

0) paccTosiHUE OT aToMa JIO IIEPBOHAYAIILHOTO HANIPABIICHUS IBUKCHUS [1-4acTHIIbI,
B) TOJIIIIMHA PACCEHBAIOIIETO CIIOS;
T') CEUYCHUE PACCESHNUS,

1) pa3HULa MEXy TpaekTopueil [-uacTuiipl u runepOoInyecKoil TpaeKTopuei.

11.  KakoB ¢usnyeckuii cMbICT 3PHEKTUBHOTO CEUCHUS PACCESTHUS?
a) B MEXaHUYECKOM MOJICIIH: ITO TUIONAIKa (MHIIICHB ), IIONIAaB B KOTOPYIO YaCTHUIIA UCIIBITHI-

BacT OTKIIOHCHUC,

CTHIIE;

6) B CTAaTUCTHYECKOH HHTCPIIPCTAIUN: 3TO BEPOATHOCTb UCIILITATL PACCCAHUC OHHOﬁ qa-

B) 5Ta BeJIMUYMHA (PU3MUECKOTO CMBICIIA HE UMEET;

') CeYeHHe MyyKa paccestHHbIX YyacTHIl B onbiTe Pesepdopra;

1) CeYeHHeE MyydKa MMaJaroluIiX YacTHIL;

€) OTHOLIEHHUE CEYCHHUS ITy4Ka PacCeSHHBIX YaCTUL K MHTEHCUBHOCTH Ma/Ial0lUX YaCTHII;
’K) OTHOLLIEHHUE YUCIJIa PACCEHHBIX YaCTHUIl K MHTEHCUBHOCTH MaJAr0IUX YaCTHUL.

12. ®opmyna Pesepdopna s paccesHuss O-yacTuil mokasbpIBaeT, YTO YHUCIIO
paccestHHbIX YacTHII:
a) He 3aBUCHUT OT CKOPOCTH X JIBUKEHHUS;
0) IpONOPLUOHATIBHO CKOPOCTH UX JBH)KEHUS;

B) 00paTHO MPOITOPITMOHAITBEHO YETBEPTOH CTENEHH CKOPOCTH ABFOKeHHs -vacTwuir,

I') IPONOPIHMOHATIBHO TOMIIMHE (POJIBIY HAa KOTOPOH MPOUCXOUT PACCESTHUE;

1) HE 3aBUCHT OT YyIJIa PACCESIHUS;

€) 3aBHUCHUT OT yTIJjla paccesHus;

) IPOIOPIIMOHAIILHO TOPSIIKOBOMY HOMEpY 3JieMeHTa B Tabiuiie MeH/eneeBa;

3) MPONOPLIMOHAIBHO KBAIPATy MOPSIKOBOTO HOMEpA IeMeHTa B Tabiniie Meneneesa;
1) 06paTHO mponopuxoHansHo sin® O,

K) 00paTHO MpONoOpLUHOHANBHO sin [;

1) ponopuuoHansHo sin*(0/2).

13. Kakue w3 mpenctaBieHHBIX (DYHKIITMOHAIBHBIX 3aBHCHMOCTEH TMPABUIBHO OTPAXKAIOT

dopmyny Pesepdhopaa mis paccesaus O-gactui.
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a) dN/N O Z2;

6) dN/N 0 Z;

g) dN/N O 0%

r) dN/N O 02

n) dN/N O cos*0;
x) dN/N O sin®[;

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

KonTposbHbie padoThl 10 y4eOHOH porpamMmme

B nporuecce noAroToBKY U BHIMOTHEHUS] KOHTPOJIBHBIX Pa00T (GOPMHUPYIOTCS U OLICHUBAIOTCS
Bce Tpedyempie ®I'OC BO u OOIl nns nanpasnenus 11.03.02 «MHpOKOMMYyHUKAIIMOHHBIE
TEXHOJIOTUM M CHUCTEMBI CBsI3u» (Mpodmiib: ONTHYECKHE CUCTEMBI U CETU CBSI3HM) KOMIICTCHIIHH:
OIIK-3, OIIK-6.

Hwxe npuBoautcst mpumep KOHTPOJIIBHONW paOOThl B BUJE JIBYX BAPUAHTOB MPAKTUYECKUX
3a1aHUM.

Bapuanr 1.

3ajaua 1.

Haiitu s dexTrBHOE ceueHue siipa aToMa ypaHa, COOTBETCTBYIoLIee paccessHuto -uactui ¢
KMHETHYecKoii sHeprueit To = 1,5 MoB B untepnase yrios cabime o = 60°,

3ajaua 2.

Onpezenuts i atoMa BOJOpoja W uoHa He': dHEpruro CBA3M 3JIEKTPOHA B OCHOBHOM
COCTOSIHMM U ITOTEHIMAJ HOHU3ALUH.

3ajaua 3.

Haiitu sHepruio cBsI3U BaJEHTHOTO 3JIEKTPOHAa B OCHOBHOM COCTOSIHMM atoma Li, ecimu
W3BECTHO, YTO JUIMHBI BOJIH T'OJIOBHOW JIMHUU PE3KOW CEPUU U €€ KOPOTKOBOJIHOBOW I'PaHUIIbI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3amaya 4.
JonucaTh HEAOCTAIOIINE KOMIIOHEHTHI MYJIbTUILIIETOB 2P3p, 3D1, *Fsi2, 3P2,°Da, *P1r2.

Ilepeyenb KOMIeTeHIHI (4ACTH KOMIIETEHIU), IPOBEPSAEMbIX OLEHOYHBIM
CpeacTBOM:

OIIK-3 — CcHocoOHOCTBIO BIIAJIETh OCHOBHBIMH METOJIaMH, CIIOCOOAMH W CPEACTBAMH
MOJIYYCHH, XpPaHCHUA, Hepepa60TI<H I/IH(i)OpMaHI/II/II BJIAACTh HABBIKAMH IPUMCHCHUSA OCHOBHBIX
METO/I0B (PM3HKO-MATEMAaTHIECKOTO aHaIN3a JIJIsl PEIICHHS €CTECTBEHHOHAYYHBIX 3a/1a4; HaBBIKAMH
00pabOTKM ¥ UWHTEPIPETUPOBAHMS PE3YAbTATOB (U3HKO-MATEMATHUYECKOTO MOJEIMPOBAHUS,
TEOPETHUUECKOT0 pacyeTa W IKCIEPUMEHTAJIBbHOTO MCCIIEOBAHUSA;, HaBbIKAMH TPUMEHEHUS
IMOJIYYCHHBIX TCOPCTUUCCKHUX 3HaHUHI JJI pCHICHU IMPUKIIAAHBIX 3aaa4.

Kpurepun onieHuBaHNs KOHTPOJILHOM padoThI:
O1eHKa «OTIIMYHO» - CTYJCHT SICHO M3JIOKUII YCIOBHE 3a]1auH, pelieHne 000CHOBA TOYHON
CCBUIKOM Ha M3y4eHHBbIH MaTepuan. OLeHKa «XOpOILO0» - CTYIEHT SICHO U3JIOKUII YCIOBUE 33a4H, HO
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B 000CHOBaHUM PELICHUsI UMEIOTCS COMHEHUs. OIeHKa «yIOBJIETBOPUTEIBHOY» - CTYICHT H3JI0XKNI
YCIOBHE 3aJaud, HO pelieHHe OO0OCHOBaI (OPMYIUPOBKAMU IIPH HEMOJIHOM HCIIOJIb30BAHUH
HNOHATUIHOrO anmnapara AUCUUIUIMHBL OILIEHKAa «HEyIOBJIETBOPUTEIBHO» - CTYIJEHT HE YSCHUII
yCIIOBUS 3aJ]auH, pellieHre He 000CHOBA.

JlaGopaTopHblie padoThI 0 Y4eOHOH MporpaMmme

JlaGoparopHnasi padora Ne 1.

OmnpenesieHHe OTHOLICHUS 3aPs/ia 3JIEKTPOHA K €ro Macce MeT0I0M MATHETPOHA.

[{enb paboOTHL:

— M3YYUTh JIBJKEHHUE DJIEKTPOHA MPU CYNEPHO3ULUU MOCTOSHHBIX AIEKTPUUYECKOTO U
MarHuTHOTO OJIEH;

— M3MEPUTHh 3aBHCHUMOCTh AHOJHOTO TOKa OT HMHAYKIMM MarHUTHOTO MOJs IpH
pa3IMYHBIX AHOJHBIX HANPSIKEHUAX W PacCUUTATh YJEIbHBIM 3apsii 3JEKTPOHA; — OLEHUTh
IIOTPELIHOCTH U3MEPEHUM.

CoznepxxaHue oTyera

[TonpoOHBIi TUCHMEHHBIN OTYET, COAEPIKALIUN CTPYKTYPUPOBAHHYIO CXEMY MCCIIEIOBaHUS,
HEOOXOIUMBbIE  TEOPETHUECKHE  CBEACHHS,  WJUIIOCTPATHUBHBIA  MaTepuan,  IOJyYeHHBIE
HKCIIEPUMEHTAJIbHBIC JIaHHBIC, OCHOBHBIC PACUETHBIC COOTHOIICHHUS M PACCUUTAHHBIC MapaMeTphl,

HeoOX0ouMbIe TpadUIeCKUe 3aBUCUMOCTH U TaOJHIIBI TAHHBIX. AHAJIN3 U 00BSICHEHUE ITOTYICHHBIX

pe3yJIbTaTOB.

[TucrMeHHBIC OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI U 33/ IaHUS, TPUBEICHHBIC B OITMCAHUH PAOOTHI.
KoHTpOoJILHEIE BOIPOCHI:

1. Kak ycTpoeH MarHeTpoH CO CIUIONIHBIM aHO0M?

2. BriBenuTe pacnpeseneHne MOTEHIMANAa B MPOCTPAHCTBE MEXIY KaTOIOM H
AHOJIOM.

3. Ha yem ocHOBaH MPUHIIKIT ONIpe/IesieHus /M METO0M MarHeTpoHa?

4. Kak 3anuceiBaercst opmyna, onpenenstomias cuny Jlopenmna?

5. BriBenute Gpopmyny Asis MAarHUTHOTO TIOJISL HA OCH COJICHOU/IA.

6. Hageprute cxeMy YCTAQaHOBKH /IS ONpeleleHUs /M  3JIeKTpoHa ¢
MCIIOJIb30BAaHUEM MarHeTpoHa.

7. BeiBenute Qopmyny s onpenelieHuss €/M SIIEKTPOHA MPHUMEHUTEIBHO K
BallleMy OTIBITY.

JlabopaTopnasi paGora Ne 2.
OnbiT ®panka u I'epua.
[{es1b paGOTHI:
— M3YYMTh Ipoliecc BO30YKICHHS aTOMOB HHEPTHOIO T'a3a AJIEKTPOHAMH;
— U3MEpUThH NEpBbIE MOTEHIINAJIBI BO30YXKIeHUS (PE30HAHCHBIE TOTEHIIUANIBI) MHEPTHBIX
ra3oB M OIPEJEIUTh UCCIIEyEMbIE HHEPTHBIE T'a3bl; — OLIEHUTH IIOTPEITHOCTH U3MEPEHUM.
Conepxanue oTuera
[TonpoOHBIM TUCHMEHHBIN OTYET, CONEPXKALIUI CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBAHMUS,
HEOOXO/IUMBIE  TEOPETHMYECKHE  CBEIEHHUS,  WUIIOCTPATHUBHBI  MaTepual,  MOJy4YEeHHbIE
AKCIIEPUMEHTAJIbHBIE ITaHHBIE, OCHOBHBIE PACUETHHIE COOTHOILIEHUS U PACCUMTAHHBIE MAPAMETPBHI,
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HeoOXouMbIe TpaduyecKue 3aBUCUMOCTH U TaOIHIIBl JAHHBIX. AHAINU3 U 00BSICHEHUE MOTYICHHBIX

pE3yJIbTaTOB.

[TucrMeHHBIC OTBETHI HA KOHTPOJIbHBIC BOMPOCHI U 3aJaHMsI, IPUBEJICHHBIC B OMMUCAHUH PAOOTHI.
KoHTpOJILHEIC BOOPOCKI:

1. Uto noarsepxkaaercs onbiToM Opanka u ['epua?

2. KaxoBbl yci0BHs yIpyroro u HEyIpyroro coyJapeHus 3J1eKTpoHa ¢ aToMOM?

3. BriBectu ¢hopMyiibl OTHOCUTEIBHON YOBUTH SHEPTUH 3JIEKTPOHA IIPU YIPYTOM
U HEYIIPYTOM COYJapEeHUH €r0 C aTOMOM.

4, Cdopmymuposats nmoctyiatsl bopa.

5. Urto Ha3bIBaeTCs XapaKTEPUCTUKON 3a/1€P>KKH JIaMITbI?

6. OObsicauTe ¢GopMy aHOIHOW XapaKTEPUCTUKH, W300pakeHHOW Ha puc. 9

y4eOHO-METOIMYECKOTO TIOCOOUSI.

7. VYcnosue O0e << E2 — E1 < E1.gBasieTCs ycioBUEM HEYIIPYTOTO CTOJIKHOBEHUS
3JIEKTPOHA C aTOMOM Cpa3y IO JOCTHXKCHUU SHEPTUU BO30YKAECHUS PE30HAHCHOTO YPOBHS.
[To Bcemy i 00bEMY JTAMITBI TPOUCXOIAT TAKUE HEYNIPYTHE CTOJIKHOBEHUs U, eciin HeT, TO B
KaKMX UMEHHO 00JIacTsX JIaMIIbl U oYeMy?

JlabopaTopnas padora Ne 3.
H3yveHne HeOH-TeTHEBOTO J1a3epa.

Lenp paboter:

— U3Yy4YUTh IPUHLHUI pabOThl U MEXAHU3M I'€HEpalli HEOH-TEINEBOTO Ja3epa;

— U3MEPUTH OCHOBHBIE XapPAKTEPUCTUKH JIA3EPHOTO U3IY4YCHHUS; — OLICHUTH

[IOIPELIHOCTH U3MEPEHUN.

Conepxanue oTyeTa

[TonpoOHBIN TUCHMEHHBIN OTYET, COAEPIKALIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIEI0BaHUS,

HEOOXOIUMBbIE  TEOPETHYECKHE  CBEACHMS,  WJUIIOCTPATHUBHBIA  MaTepualn,  IOJyYeHHBIE

DKCIEPUMEHTAJIbHBIEC JITaHHBIE, OCHOBHBIE PACUYETHBIE COOTHOLIEHUS U PACCUMTAHHBIE MApPAMETPBHI,

HEo0Xo1uMbIe TpaduuecKie 3aBUCUMOCTH U TaOJIMIIbI JaHHBIX. AHAIN3 U OOBSICHEHUE MOJTyUYEHHBIX

pE3yJIBTaTOB.

[TucbMeHHBIE OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs, IPUBECHHbIE B ONUCAHUH PaOOTHI.
KOHTpobHbIE BONIPOCHL:

1. UeMm NpUHUMNHAIIBHO OTJIMYAETCA U3JIyUYEHHE J1a3epa OT U3JIy4eHUs ra30BOro
paspsiaa?

2. KakxoB mexanu3m oOpa3zoBaHus HHBEpcUU HaceneHHocTH B Ne-He cmecu?

3. OObsicHUTE TEepPMHH  «OTpHUIIATENbHAsE  a0CONIIOTHAs  TeMIepaTypay,
MPUMEHSEMbIN UHOT/Ia IPU ONMCAHUU UHBEPCUH.

4. KaxkoB criekTp u3nydenus ra3oBoro jiazepa?

5. Uro Takoe cOOCTBEHHBIH TUIT KoebaHuil pesoHaTopa?

6. Kaxkosa ponb ypoBHs 1S Heona?

7. Uto Takoe IUAIEKTPUUECKOE 3EPKaJIo, €ro JOCTOMHCTBA?

8. Kak 3aBucHT ycuieHuWe B aKTHBHOW Cpele OT JIaBJICHUS T'a30BOW CMECH B

TpyOKe u ee quamerpa?
9. [Tokaxwure, siBigercs mu uccnenyeMoiil Ne-He naszep oqHO9acTOTHBIM?

JlaGoparopHasi padora Ne 4.

N3yyeHune cepuabHBIX 3aKOHOMEPHOCTEH B CIIEKTPe aTOMa BOAOPOAA.
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[{enb pabOTHI:

— U3YyUUTh CEpUAIbHBIE 3aKOHOMEPHOCTH B BUAMMOM 00JIACTH CIEKTpa aToMma
BOZOPOJA;

— M3MEPUTH JJIMHBI BOJIH OCHOBHBIX JIMHUH CIIEKTpa BOJOpoAa B cepuu banbmepa
U pacCUUTaTh BEJIMYMHY IOCTOSTHHON Punbepra;

— OLICHUTH IIOTPEIIHOCTU U3MEPEHUM.
Conepixanue oTyeTa
ITopoOHBI MMCHMEHHBIN OTYET, COAEPKAILIUN CTPYKTYPHUPOBAHHYIO CXEMY HCCIIEI0BaHMS,

HEOOXOJUMBIE  TEOPETHUYECKHE  CBEACHMS,  WJUIIOCTPATUBHBIA  MaTepual,  IOJyuYEHHBIE

AKCIEPUMEHTAJIBHBIE JTAHHBIE, OCHOBHBIE PACUETHBIE COOTHOILLICHUS M PACCUUTAHHBIE MMAPAMETPHI,

Heo0XouMbIe TpadUIecKue 3aBUCUMOCTH U TaOIHIIBl JAHHBIX. AHAJIN3 U 00BSICHEHUE MTOTYICHHBIX

pe3yJIbTaTOB.

[TucbMeHHBIE OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI U 3aJIaHUSI, IPUBEICHHBIC B OMTMCAaHUU PAOOTHI.
KoHTpOoJIBLHEIC BOIPOCHI:

1. KakruMmy KBaHTOBBIMM 4YMCIIAMH XapaKTEPHU3YETCs OTACIBbHBIA JJIEKTPOH B
atome? Kakue 3Hauenus onn npuHIMaT? KakoB ux Gu3ndeckuii cMbIci?

2. Kakoii Bua aHAIUTHYECKUX COOTHOLICHUH I CEPUUHON CTPYKTYPhl aTOMOB
BOJIOpOa?

3. BriBeute Gpopmysibl A1 BBIUKMCIEHUS IOCTOSHHON Punbepra.

4. Kakue Buzbl cepuil HaOII04at0TCS B CIIEKTPE OJITHOSJIEKTPOHHBIX aTOMOB?

o. B kakom nmama3zoHe IJMH BOJIH JIeKaT KOHKpeTHbie cepuu (Jlalimana,

bansmepa, [lamena, bpakera, [1pynna) u kakoBbl UX cepuanbHbIE 3aKOHOMEPHOCTHU ?

5. UYro Takoe crnekTpalibHbIe TEPMbI, KAKOB UX (PU3UUECKUIT CMBICIT?

6. Kakme crmekTpajgpHBIE CEpUM  JOCTYINHBI JUIi  W3Y4YeHHS Ha  JIaHHOU
AKCIIEPUMEHTAJIbHON yCTaHOBKE?

7. Uro Takoe »HHeprusi HMOHMU3AIMM aToMa M KaK OIEHUTb €€ BEJIUYUHY JUIs
BOJOPOJIOTIOJO0HBIX aTOMOB?

8. Kak Bimser ydeT KOHEYHOW BEIMYMHBI MAacChl s[pa Ha 3HAYEHUE ITOCTOSHHOM
Punbepra? 9. Moxer nu monens bopa 0OBACHUTH JTUHEHYATHIT MOJEKYJSPHBIA CHEKTP
BOoJOpoAa?

JlabopaTopnasi paGora Ne 5.

CunekTp atoma Boaopoaa. Atom bopa.

[{enb pabOTHI:

— MOJISITMPOBAHKE IKCIIEPUMEHTAITLHOW 00pa0O0TKH CIIEKTpa IMOTJIOMICHUS aTOMa BOJIOPO/Ia;

— ONpeJIeIeHuEe YPOBHEN SHEPIUY;

— noctpoenue ¢popmyisl banbmepa;

— BU3yaJIH3aIlHs MOTYKIACCHISCKHX MOJICIICH aToMa BOJOPO/Ia.

[TpuGopb! 1 IPUHAATIEKHOCTH:

— KOMIIBIOTEP ¢ TIporpammoit «Du3uka MUKPOMUPAY.

Copaep:kaHue 0TYSTa

[ToapoOHBI TUCEMEHHBIN OTYET, COAEPIKAIIUI CTPYKTYPUPOBAHHYIO CXEMY UCCIICIOBAHHS,
HEOOXOMUMBbIE  TEOPETHUECKHE  CBEACHMsS,  WUIIOCTPATHUBHBIA ~ MaTepuan,  MOJIyYeHHBIE
3KCH€pI/IMCHTaJ'HJHBIC JaHHBIC, OCHOBHBIC pacquHHe COOTHOIIICHUA U paCC‘II/ITaHHBIC HapaMeprl,
HE0OXOaUMBbIE TPaPUISCKHE 3aBUCUMOCTH M TaOJIHUITBI TAHHBIX. AHAIN3 U 0OBSICHEHHUE MOTyUYEeHHBIX
pE3yNbTATOB.
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[TucrMeHHBIC OTBETHI HA KOHTPOJIbHBIC BOMPOCH! U 3aJaHMs, IPUBEACHHBIC B OMMUCAHUH PAOOTHI.
KoHTpoJILHBIE BOOPOCKI:

. Kak npezacrapnsiercs ctpoenue aroma o mozenu Pezepdopna?
. B uem 3akmrouaercs coaeprkanue nocrynaroB bopa?

. Korpa arom usnyudaere cer?

. Kak onpenensiercs yacrora cBeta, HCITyCKaeMoOro aToMom?

. Kakoii nponecc Ha3bIBaeTcss HOHU3aLMeNW aToma?

o Ol s WN P

. Kakas cepus nunuii nomyuuna Ha3Banue cepuu Jlaitmana? 7. Yemy paBHa 3HEprus KBaHTa
ceera?

JlabopaTopnasi paGora Ne 6.
Atomubie moaenu [x. Tomcona u J. Pezepdopna.
[{esib pabOTBI:
— MOJAETHPOBAaHMWE  OKCIIEPUMEHTOB IO  30HAMPOBAHUIO  alib(ha-dyacTHIIAMHU
TUIOTETUYECKUX MUILIEHEH C LIEIbI0 ONPE/EIICHUs MOJIEIH aToMa, aJleKBaTHOM peanbHOM.
[TprOopb! ¥ IPpUHAATIEKHOCTH:
— KOMIIBIOTEp C nporpaMMon «®u3nka MUKPOMHUDPA».
Cozepxanue oTuera
[TopoOHBIM MHMCbMEHHBIN OTYET, COIEPKAILUN CTPYKTYPHUPOBAHHYIO CXEMY HCCIIEeI0BaHUS,
HEOOXO/IUMBbIE  TEOPETHYECKHE  CBEIEHUs,  WIUIIOCTPAaTUBHBIM  Marepuan,  IMOJIy4EHHbIE

AKCIEPUMEHTAJIbHBIE JIaHHbIE, OCHOBHBIE PACUETHHIE COOTHOILIEHUS U PACCUMTAHHBIE MApPAMETPHI,
HEoO0XouMBbIe TpaduuecKre 3aBUCUMOCTH U TaOJIHIIbI JAaHHBIX. AHAIHU3 U 00BSICHEHHUE MOTYyYSHHBIX
pe3ynbTaToB. [ IMcbMEHHBIE OTBETHI HA KOHTPOJIBbHBIE BOIIPOCHI M 3a/1aHUS, IPUBEICHHBIE B OITUCAHUH
paboTHI.
KOHTpoIbHbIE BONIPOCHL:
1. Uem oTnmuaroTcss Mojenw aTtomoB, npeminokeHHsie J[x. Tomconom u 3.
Pesepdopaom?
2. ITouemy mozenb atoma JIx. ToMcoHa He nosTydnia JalnbHEUIIErO pa3BUTHA?
3. Bo3moxHO 51 Bocpon3BecTu onbIT J. Pesepdopra, ucnonasiys B kauecTse
MHUILIEHH HE 30J10TO, a (JOJIBIY U3 APYroro MaTepuana (Hanpumep, CBUHIIA), @ BMECTO O-4aCTHII
— IIy4YOK 2JIEKTPOHOB WJIK IPOTOHOB?

4. Yro Takoe MpULEIbHbIA TapaMeTp?
S5. B kakux cinyyasx yrou paccessuusi O makcumanen? OT yero 3To 3aBUCHUT?
6. Kak cBsi3aH npuLIeIbHBINA TApaMETP € YIIIOM paccestHus?

JladopaTopnas padora Ne 7.
HN3yyeHue cnekTpa aToMa HATPHUSI.
[{enb paboTHI:
— W3YYUTh CIIEKTP U3IIYYCHHS HATPUsI K U3MEPUTH JUTUHBI BOJIH TuHUN 1d n
2d xenrtoro ny0neTa HaTpHS;
— W3YYUTh TOHKYIO CTPYKTYPY SHEPIeTHUECKUX YPOBHEH aTOMa HATpHUS; —
BBIYUCIIUTH KCIIEPUMEHTAITHHO IMMOCTOSTHHYIO TOHKOHM CTPYKTYpHI 0. Coneprkanue
0T4eTa
[ToapoOHBI MUCEMEHHBIA OTYET, COACPIKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIICIOBAHMUSI,
HEOOXOJUMBbIE  TEOPETHUECKHE  CBEACHMS,  WUIIOCTPAaTHBHBIA  MaTepuan,  IOJyYeHHBIE
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AKCIEPUMEHTAIBHBIE JTAHHBIE, OCHOBHBIE PACUETHBIE COOTHOILIECHHUS U PACCUUTAHHBIE MMAPAMETPHI,

Heo0X0ouMbIe TpadUIecKue 3aBUCUMOCTH U TaOIHIIBl JAHHBIX. AHAJIN3 U 00BSICHEHUE MTOTYICHHBIX

pe3yJIbTaTOB.

[TucbMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI U 33JIaHUs, IPUBEICHHBIE B OMIMCAaHUU PAOOTHI.
KoHTpOJILHEIC BOIPOCKI:

1. Kakwue BuibI CBsI3U CYHIECTBYIOT B CIOXHBIX aroMax? B uem ux paznuuue?
2. Kakum 00pa3om u [uis 4ero BBOAUTCS MOHATHE TepMa atoMa? UTo oHO 03Hauaet?
3. VY HEKOTOpOro aroMa 3Ha4e€HHE Pe3yJbTHPYIOIIEro KBAHTOBOTO YHCIA S CIIMHOBOTO

MoMeHTa paBHO 2. [Ipu 3TOM 3Ha4YeHHE KBAHTOBOTO uucia L pesympTHpyromero opOuTanbHOTO
MOMeHTa paBHO 3. Hamucatb Bce BO3MOXKHBIE TEPMBI.

4. Y HEKOTOpOro aToMa 3Ha4YeHHE PEe3yJIbTUPYIOIIEro KBAHTOBOT'O YHCIa S CIIMHOBOTO
MoMmeHTa paBHO 2. Ilpu 3ToM 3HayeHHe KBaHTOBOro uucia L pe3yabTHpyroero opouTasbHOTO
MoMeHTa paBHO 1. HamucaTh Bce BO3MOXKHBIE TEPMBI.

5. KakoB gu3nyeckuii cmbicia «paBui 0TO0pa»? Bo3MoxkeH i B IPUHITUIIE MEPEXO]] C
oL =2?

6. ITo nanubM puc. 29 u 40 BeruKcIUTE SHEPTUIO TEPMOB 3D3/2,5/2. PaBHBI 711 B TOUHOCTH
3HAUEHUS YIHEPTHU STUX TEPMOB?

7. Ha kakue cepuu MPHUHATO NENUTH CIEKTPHI CIOXKHBIX atomoB? K kakoit cepuu
IPUHAJJICKUT UCclieayeMasl B JaHHON paboTe JTUHUS?

8. Uro Takoe criuH-OpOUTAIIbHOE B3aUMOIEHCTBUE?

9. 3anuiuTe AMEKTPOHHYI0 KOH(QUTYPALMIO aTOMa HATpUs B OCHOBHOM COCTOSIHUU H

TEPM OCHOBHOT'O COCTOSTHHS aTOMA.
10.  Tlepeumcaute criocoObI BO30YKaeHMS aToMOB. Kakoit criocod Bo30YKIeHUS CBCUCHUS
UCIIOJIb3YETCS B IaHHOM padoTe?

Ilepeyennb KoMMIeTeHIMH (YaCTH KOMIIETCHIUH), TPOBEPSAEMbIX OLICHOYHbIM
CpPeACTBOM:

OIIK-6 — crmocoOHOCTBIO MPOBOJIUTH HHCTPYMEHTAJbHbIE H3MEPEHHs, MCIOJIb3yeMble B
o0JacTu I/IH(bOKOMMYHI/IKaIII/IOHHI)IX TEXHOJIOTHH M CHUCTEM CBS3U: BJIaACTh METOAAMHU IMPOBCACHUA
(1)I/I3I/I'~I€CKI/IX I/ICCJ'IGIIOBaHI/Iﬁ n I/I3M€pCHI/II\/'I; HaBbIKaMU TPUMCHCHHA OCHOBHBIX MCETOJI0B (1)I/I3I/IKO-
MAaTCMAaTUYCCKOro a”Hajms3a A pCIICHUA CCTCCTBCHHOHAYYHBIX 3a/la4; HaBbIKaMU HpaBHJIBHOfI
HKCIUTyaTallM OCHOBHBIX NPHOOPOB M 00OpYJIOBaHUS COBpPEMEHHOH (u3nueckoil naboparopuu;
HaBBIKAMHU 00paOOTKU ¥ HHTEPIPETUPOBAHUS PE3YJITATOB HKCIIEPUMEHTA.

Kpurepun onenku 1adopatopHbix pador:

JlaGoparopHasi paboTa cuuTaeTcs BHIMOJIHEHHON €CIM CTYJIEHT MPEeI0CTaBUII BhIMOJIHEHHbIE
3aJa4M B TpeOyeMOM B OMMCAHUHU JIAOOPATOPHOU pabOThI BUE U BEPHO WM C HETPYOBIMHU OIIMOKaMHU
OTBETUJI Ha KOHTpPOJbHbIE BONPOCHL. M3 Bcex 3alulaHUpPOBAHHBIX JIAOOPATOPHBIX PAadOT CTYAEHT
00s13aH BBIOTHUTH He MeHee 80%.

Texkymuil KOHTPOJb OCYIIECTBIISIFOTCA 110 KOHTPOJBHBIM BOIPOCAaM IO H3Yy4aeMou
JUCLHUIUIMHE, 110 UTOTaM BBINOJHEHHs Ja0OpaTOPHBIX PadOT M MHIUBUAYAJIBHBIX MPAKTHUYECKUX
3aJjaHuii, B pOpMe TECTOBBIX 3a/1aHUI.

4.2. ®oH/1 OLIEHOYHBIX CPEICTB JIsl MPOBEACHUs] IPOMEKYTOUHOM aTTeCTAlUMN
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4.2.1. Bonipocbl, BLIHOCHMbI€ HA 3K3aMeH MO JMCHUILIMHE «ATOMHasi (PU3UKa» Uit
HanpasieHust noarotoBku 11.03.02 MadokoMMyHHKAIIMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3U

B nmpouecce moAroToBKM M c1auM 3K3aMeHa (OPMHPYIOTCS U OLEHUBAIOTCSA BCE TpeOyemble
@I'OC BO u OOII mnst nanpasienus 11.03.02 MHpoKOMMYHHKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI
cBs3u (mpodmiib: OnTryeckue cuctembl U ceTu cBs3u) kommnereniuu: OIIK-3, OTIK-6.

1. [Ipeamer u 3amaum aTOMHON (DU3UKH, €€ MECTO Cpeau APYruX (PU3NYECKHX HayK.
Mukpomup. MacmTabpl. DKCIIepUMEHTaIbHbIE JaHHBIE O CTpoeHUH aroma. CepualibHbBIC
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAITMOHHBIA MpuHIKN Putia, Tepmel. Kinaccuueckas
MoJienb aToMa ToMcoHa.

2. DNEMEHTHI KJIaCCUYECKON TEOPUU IEKTPOMArHUTHOTO U3JIy4EHHUSI.

3. Omnswitel Peszepdopna. fAnepnas monens aroma. BeiBog dopmynbel Pesepdopaa mis
paccesinus U-vactu.

4, CrnenctBusi w3 omnbIToB Pesepdopna. DkcriepuMeHTaIbHAs TPOBEpPKa (HOPMYIIBI
Pezepdopna. [Inanerapnas moaens atoma Pezepdopaa. CronknoBenue yactuil. CedeHue paccestHusl.

o. Mogens atoma Boaopoaa no H. bopy. Teopus H. bopa nns atoma Bomopoaa.
IToctynatel bopa.

6. Jloka3aTenbCcTBO CYIIECTBOBAHUS JUCKPETHON CTPYKTYpPbl SHEPI€TUUYECKUX YPOBHEN
aTOMOB.

1. Onpitel ®panka u I'epua.

8. CrekTpaiabHbBle CEPUH  BOJOPOJONOJOOHBIX aTOMOB. [IpHHIMII COOTBETCTBUSI.
Henocrarku teopuun bopa.

9. Yactuub! 1 BoiHbl. KopnyckynspHO-BOJIHOBOM qyanu3M. BonHoBas ¢yHKIuS.

10. I'mnoreza ne bpoitniss M ee SKCIEpUMEHTAIbHOE IOATBEPKICHHE Ha IPUMEPE
JTU(PPaKLUU 3JIEKTPOHOB, aTOMOB, HEHTPOHOB.

11. CsoticTa BouH A¢ bpoitna. @a3oBas u rpynmnosas CKOpOCTH BOJIH 1€ bporis.

12.  Omsitel JleBuccona — Jxxepmepa u TomcoHa.

13. BomHoBO#1 makeT. CTaTUCTHUECKUI XapaKTep CBS3H KOPIMYCKYJSPHBIX W BOJHOBBIX
CBOWCTB.

14. OcHoOBBI KBaHTOBOM MexaHWKH. COOTHOIIEHHE HeorpezaeneHHocten [ eizendepra.

[Mpunmun  cynepno3unuu. Omneparopbl (gu3nueckux BeauunH. CoOOCTBEHHBIE 3HAYEHHUA U
COOCTBEHHBIE (DYHKIIMU ONIEPATOPOB.

15. OcHoBHBIE OnepaTOpbl BaKHEHIINX (U3NUECKUX BEIUUYUH (KOOPIUHATHI, UMITYJIbCA,
MOMEHTa UMITYJIbCA, KBagpaTa MOMEHTA UMITYJIbCa, IIPOEKIIUM MOMEHTA UMITYJIbCa, KHUHETUYECKOU
SHEpPruH, MOTEHIUAIbLHOW SHEPTUH, TOJHON SHEPTUN).

16. BonHoBoe ypaBaenue Kieitna — ['opaona.

17.  BpemeHnHoe u cranmonapHoe ypaBuenus LlIpenunrepa.

18.  TIlpocrelimmme OJHOMEpPHBIE 3aqayd  KBAaHTOBOW  MEXaHUKHU: YacTUIA B
MOTEHIIMAIEHOM SIIITUKE.

19.  OcCHOBBI KBAaHTOBO-MEXaHWYECKOTO MPEACTABICHUS O CTPOSHUH aToMa.

20.  VpaBuenue llpemunrepa mist atoma Bogopona. Dusmueckuii CMBICT KBAaHTOBBIX

yucen. [IpaBuia ot6opa.
21. BomHoBble GYHKIMM W pacmpeaesieHHe IUIOTHOCTH BEpPOSITHOCTH 1S-COCTOSIHUE
AJIEKTPOHA B aTOME BOJIOPO/Ia (HOPMAIBHOE COCTOSIHHE aToMa).
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22. ATOMBI IIENOYHBIX MeTauioB. CHEKTphl aTOMOB WLIENOYHBIX MeTauioB. Cepuu B
CHEKTpax IIEJOYHBIX METAJIJIOB U UX NIPOUCXOKIEHHE. 3aKOH Mo3H.

23.  T'unortesa Ynen6eka u ['ayncmurta. CrivH 3JI€KTpOHA.

24, [Tpunuun Ilaynu u 3amosiHEHUWE ATOMHBIX COCTOSIHMM 3JEKTPOHaMHU. ATOMHBIE
000JI0YKH U TOA000I0UKH. DIIeKTpoHHAast KoHpurypauus. OObsSCHEHNE IePUOTUIECKUX CBOUCTB U
CTPOEHUS CHCTEMBI 3JIeMeHTOB J[.MeneneeBa.

25. MarnuTtHbeie cBoicTBa aToMoB. OpOWUTaNbHBIA, MEXaHWUYECKHMH W MarHUTHBIA
MOMEHTBHI 3JIeKTpoHa. MarueToH bopa.

26. [TonHbIi  MarHUTHBIA MOMEHT  OJHOAJIEKTPOHHOrO aroMa. [ MpOMarHuTHOE
OTHONICHUE I OPOUTAILHBIX MOMEHTOB. DHEPrHUsl aTOMa B MarHUTHOM II0JIE.

27.  Ompitel UHlTepna u ['epiaxa.

28.  DnexkTpoHHBIN napamMarHuTHBIA pe3oHaHc (BI1P) u ero npunoxkenue.

29.  Dddexrt 3eemana.

30.  Artom B anektpuueckoM none. I ekt Llrapka.

31.  TopMO3HOE M XapaKTePUCTUIECKOE PEHTTCHOBCKOE N3ITyUCHHUE.

32. Cepum B CHEKTpE XapaKTEPUCTHYECKOTO W3IYyYeHHS W €ro OCOOCHHOCTH.

[TpoxokaeHre peHTIeHOBCKUX JTyuell uepe3 BelecTBO. J{eTeKTOphl Uisi KOHTPOJISI PEHTT€HOBCKOTO
U3ITy4YeHHUS.

33.  CrnoHTaHHOE M BBIHYXXJIEHHOE (MHAYIUPOBAHHOE) H3iyueHue. Ou3ndeckre OCHOBBI
noctpoenus OKI'. Baxueidmume tunsl OKI'. OcHOBHbIE KOMIOHEHTHI Jiazepa. CBOMCTBa H
XapaKTEPUCTUKH JIA3EPHOTO U3IIYUCHHS.

Ilepeyennb KoMMIeTeHIMH (YaCTH KOMIIETCHIUH), TPOBEPSAEMBbIX OLICHOYHbIM
CpPeACTBOM:

OIIK-3 — crnocoOHOCThIO BIa/JE€Th OCHOBHBIMH METOJAaMH, CIOCO0aMH M CpeACTBaMHU
NOJy4YeHHUs, XpaHEHHs, MepepaboTKu HH(pOpMalMU: 3HATH COBPEMEHHBIE IpeJCTaBlIeHUs 00
aTOMHOM CTPOEHMM BEUIECTBa, OCHOBHBIE 3aKOHBI, WJAEU W NPUHLUIB aTOMHOM (U3MKH, HUX
CTAHOBJICHUE M Pa3BUTHE B MCTOPUYECKOM IMOCIEAOBATEIBHOCTH, UX MAaTEMaTHYECKOE ONMCAHUE,
TEOpPETUYECKOEe HCCIIeIOBaHUE U MPAKTUYECKOE HCIOJIb30BAHUE; COBPEMEHHBIE METObl (PU3UKO-
MaTeMaTHYeCKOr0 MOJIEIMPOBAHMUS M TEOPETUUYECKOT0 HCCIIEAOBAaHMS SBICHUN (U3MKM aToMma;
YMeTh C HAyYHOU TOUKH 3pEHUS OCMBICIMBATh U HHTEPIIPETUPOBATH OCHOBHBIE IOJI0KEHHUS aTOMHBIX
ABJICHUM, OLEHUBATh MOPSAKK (PU3NUYECKUX BEIMYMH, MCIIONb30BaTh IIOJIyYEHHbIE 3HAHMS B
pa3IUYHbIX 00JacTIX (U3NYECKOM HAyKM W TEXHUKHU; MPUMEHSTHh COOTBETCTBYIOLME METOJbI
npoBeieHUs] (PU3NYECKUX HCCIEeIOBAHUNA W M3MEPEHUI; MPUMEHSTh MMEIOIINECs TEOpEeTUYEeCKHe
3HaHUA JUI IPOBENCHMS W HCTOJIKOBAHUS DKCIIEPUMEHTOB; HACTpPauBaTb M DKCIUIyaTUPOBATh
HKCIEpUMEHTAIbHbIE MPUOOPHI A HMCCIEOBAHUS BHYTPEHHETO CTPOEHHSI aTOMOB; MPHUMEHSTbH
MMEIOIINECS TEOPETUYECKUE 3HAHUSA JUIS MPOBEACHUS M MCTOJIKOBAHUS SKCIEPUMEHTOB; BJIA/IETh
HaBbIKAMU MPUMEHEHHS] OCHOBHBIX METOJIOB (PU3MKO-MATEeMAaTUYECKOTO aHalu3a i pelIeHHs
€CTeCTBEHHOHAYYHbIX 3a/1a4; HaBbIKAMH OOPaOOTKH M MHTEPIPETUPOBAHUS PE3YIbTATOB (PU3HUKO-
MaTE€MaTU4eCKOro  MOJEIMPOBAHUs, TEOPETHYECKOIO  pacyera M OKCIEPUMEHTAIBHOIO
UCCJICIOBAHYS; HAaBbIKAMU IIPUMEHEHMS IIOJIYYCHHBIX TEOPETUYECKUX 3HAHUM [UIA PELICHUS
MPUKJIIAHBIX 33/]1a4.

OIIK-6 — cmocoOHOCTBIO MPOBOJIUTH WHCTPYMEHTAJIbHBIE H3MEPEHHS, HCIIOJIb3yeMbIe B
001acTH MHPOKOMMYHHKAI[IOHHBIX TEXHOJIOTUH M CHUCTEM CBS3U: 3HATH COBPEMEHHBIE METO]IbI
(U3MKO-MAaTEMATUYECKOTO MOJEIMPOBAHUS M TEOPETHUYECKOIO HCCIIEAOBAaHUS SIBJICHUH (DU3UKU
aToMa, METOJbl HAOJIOJCHHUS AaTOMHBIX SBJICHHMH, UX OSKCIEPUMEHTAJIbHOE HCCIEA0BaHHE U
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NPAaKTUYECKOE UCIIOIB30BAHNE; IIPUHIIUITBI YCTPOHCTBA U (PYHKIIMOHUPOBAHHS SKCIIEPUMEHTATBHBIX
puOOPOB ISl KCCIIEA0BAaHNS BHYTPEHHETO CTPOEHUS AaTOMOB; YMeTh B IIPAKTUUECKOH JESATEIbHOCTH
IOPUMEHATh 3HAHUA O (PU3MUECKUX CBOMCTBAX OOBEKTOB M SIBICHHHM JUId CO3JAaHUS TUIIOTE3 U
TEOPETUYECKMX MOJENEH, MPOBOAUTh aHAIM3 TIPaHULl HX [PUMEHUMOCTH; IPUMEHSITH
COOTBETCTBYIOIIE METOJbI NMPOBENCHUS (PU3MUECKUX HCCICIOBAHMNA W WM3MEPEHHUU; MPUMEHSITH
OCHOBHBIE METO/IbI (PU3UKO-MATEMATUYECKOTO aHAJIN3a JIJIsl PEIIEHUs] €CTECTBEHHOHAYYHBIX 3a/1a4 U
($U3NUIEeCKOr0 MOJCTUPOBAaHMS B MPOU3BOACTBEHHOW MpPAaKTHKE, NPUMEHSTH HMMEIOUIHECcs
TEOPETUYECKHUE 3HAHUS AJIS IPOBEACHUS U UCTOJIKOBAHMS SKCIIEPUMEHTOB; IIPUMEHATH UMEIOLIUECS
TEOPETUYECKHUE 3HAHMS VI IPOBEACHUS U UCTOJIKOBAaHUS SKCIIEPUMEHTOB; C IIOMOIIIBIO a/IEKBATHBIX
METO/JOB OLIEHMBaTh TOYHOCTh M IOIPEIIHOCTb TEOPETHYECKUX pPACUETOB U HU3MEPECHUH,
aHATM3UPOBATh (PU3MUYECKHI CMBICI MOJYYCHHBIX PE3yJIbTaTOB; BJadeThb METOJAaMH IMPOBEICHUS
($U3NUECKUX HCCIIEIOBAaHUN U M3MEPEHHi; HaBBIKAMU MPUMEHEHUSI OCHOBHBIX METOJOB (PH3UKO-
MaTEMaTUYECKOTO aHaJIM3a JJIs PELICHUS ECTECTBEHHOHAYUYHBIX 3a/lay; HaBbIKaMH IIPaBHIIBLHOU
9KCIUTyaTallid OCHOBHBIX NMPUOOPOB U 000OpYyIOBaHHS COBpPEMEHHOHM (u3nyeckoil sabopaTopuu;
HaBBIKAMU 00paOOTKU ¥ HHTEPIPETUPOBAHUS PE3YJIBTATOB IKCIIEPUMEHTA.

Kpurepuii oueHuBanue 3k3aMeHa:
OLeHKY «OTJMYHO» 3aClly’)KUBAET CTYJEHT, 1I0KAa3aBIINNA:

— BCECTOPOHHUE U INIyOOKHE 3HAHUS IPOrPaMMHOI0 MaTepuana yueOHOM IUCIUIUIMHBI; U3JI0KEHHE
Marepuaia B OIPEAEICHHON JIOTHYECKON IOCIEA0BATENIBHOCTH, C UCIIOJIB30BAHUEM COBPEMEHHBIX
Hay4YHBIX TEPMUHOB

— OCBOMBUIEMY OCHOBHYIO Y YaCTh JOIOJHUTEIBHOU JIUTEPATYPBI, PEKOMEH JOBAHHYIO IIPOrPAMMON,
IPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTM B IOHHUMAHUHM, W3JIOKEHUH M MPAKTUIECKOM
HCIIOJIb30BAaHUH YCBOCHHBIX 3HAHUIA;

— IIOJIHBIE, YETKHE, IOTUUECKH ITOCIIEI0BATEIbHBIC, IIPABIUIIbHBIE OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI,
CIOCOOHOCTH J1eJIaTh 0OOCHOBAHHBIE BHIBOJIBI;

— YMEHHE CaMOCTOSITENIbHO aHAJTM3UPOBATh (DaKThl, COOBITHS, SIBJICHHUS, IPOLIECCHI B X B3aUMOCBSI3U
U pa3BUTHUH; CHOPMUPOBAHHOCTh HEOOXOAMMBIX MPAKTUUYECKUX HABBIKOB PAaOOTHI C M3YYEHHBIM
MaTepHuaioM;

OneHKy «X0po10» 3acTyKUBAET CTYACHT, TOKa3aBIINH:

— CUCTEMaTUYEeCKUN XapaKTep 3HaHUM U yMEHMH, CIOCOOHOCTh K MX CaMOCTOSATEIbHOMY
MIPUMEHEHHIO U OOHOBJIEHUIO B X0/1€ MOCIEAYIOUIET0 O0yUeHHS U MPAKTUUECKON e TEIbHOCTH;

— JIOCTaTOYHO IOJHBIE W TBEPIABIE 3HAHWS NPOrPAMMHOIO MaTepHalla JUCHUIUIMHBI, MPAaBUIBHOE
MMOHMMAaHHE CYITHOCTH U B3aUMOCBSI3H pacCMaTpUBAEMBbIX SIBJIEHUH (IIPOLIECCOB);

— TOCTIeI0BaTENIbHbIE, MPaBUIbHBIE, KOHKPETHBIE, 0€3 CYyIIEeCTBEHHBIX HETOUYHOCTEH OTBETHl Ha
IIOCTaBJICHHBIE BOIIPOCHI; YBEPEHHOCTH IIPU OTBETE HA JOIOJIHUTEIBHBIE BOIIPOCHI;

— 3HAHME OCHOBHOM PEKOMEHJOBAaHHOW JINTEpATyphbl; YMEHHE JIOCTATOYHO IOJIHO AHAIM3UPOBATH
(bakThl, COOBITHS, SBIEHUS M MPOIECCHl, NMPUMEHSTh TEOPETUUYECKHE 3HAHMS MpPU DPELICHUU
[IPAaKTUYECKUX 3a/1a4;

OneHKy «ya0B/JIeTBOPHUTEIbHO» 3aCly’)KUBAET CTYJIEHT, I0Ka3aBIIHN:

—3HaHMUA OCHOBHOTO IMPOTPaMMHOI0 MarepHaja Mo JAUCHUIUIMHE B 0O0beMe, HEOOXOIUMOM JUIs
MOCTIeTYIOIIEro 00y4eHuUs U MPECTOAIIeH TPaKTHIEeCKOHM NesITeTbHOCTH;

— 3HAKOMOMY C OCHOBHOM PEKOMEHI0BAaHHOH JINTEPATypOH;

— JIOIYCTUBILIEMY HETOYHOCTH M HAPYLICHWS JIOTMYECKOM IIOCIIEI0BATEIbHOCTH B W3JI0KEHUU
IIPOrpaMMHOT0 MaTepuaia B OTBETE Ha HK3aMEHE, HO B OCHOBHOM 00J1a/1atoIeMy Heo0XO0qMMbIMH
3HAHWSAMH U YMEHUSMH JUIA UX YCTPAHEHUS IIPU KOPPEKTHPOBKE CO CTOPOHBI DK3aMEHATOpa.
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— MPOJIEMOHCTPUPOBABILIEMY NPABUIIbHBIE, 0€3 IPyObIX OIIMOOK OTBETHI Ha IOCTaBJIEHHBIE BOIPOCHI,
HECYIIECTBEHHBIC OIINOKH;

— IIPOSIBUBIIEMY YMEHHUE MPUMEHATH TEOPETUUECKHUE 3HAHUSA K PEIICHUIO OCHOBHBIX MPAKTHYECKUX
3aja4, OrpaHUYCHHBIC HAaBBIKM B OOOCHOBAaHWH BBIABHTACMBIX IMPEIUIOKCHUNH W TMPUHUMAEMBIX
pCeIICHHMIA; 3aTPyIHEHHSI TIPY BBIOJHEHUN MPAKTHYECKUX PaOOT; HEJAOCTATOYHOE HCIIOJIb30BAHHE
HAYYHON TEPMHHOJIOTUH; HECOOIIOICHIE HOPM JINTEPATYPHOH peuu.

O1eHKa «HEYA0BJIETBOPUTEIBHO)» CTABUTCS CTYICHTY, OOHAPYKUBIIEMY:

— CYILIECTBEHHBIE MTPOOEIIBI B 3HAHHH OCHOBHOT'O IIPOTPaMMHOI'0 MaTepHara 1o JUCIHILIHHE;

— OTCYTCTBHE 3HAaHHMW 3HAYUTEIHHOM YacTH MPOrPAMMHOTO MaTepualia; HEOHUMaHHE OCHOBHOTO
COJICpKaHUsI TEOPETHUYECKOTO MaTepHaia; HeCIIOCOOHOCTh OTBETHTh HAa YTOUYHSIOIINE BOIPOCHI;
OTCYTCTBHUC YMCHHSA HAY4YHOI'O o0ocHOBaHUSI Hp06JIeM; HETOYHOCTU B HCIIOJIB30BaHHUU HaquOﬁ
TCPMUHOJIOTUHA

— HCYMCHHUC INPHUMCHATH TCOPCTUUCCKHUEC 3HAHUA NPHU PCHICHHUH MPAKTHUYCCKUX 3ada4d, OTCYTCTBHUC
HaBBIKOB B 000CHOBAaHUU BBIIBUTACMBIX HpeIIJIO)KCHI/Iﬁ N IPpUHUMACMBbIX peHIeHHﬁ;

— JIOTYCTHBIIEMY MPUHIUITUAIBHBIE OMNOKH, KOTOPbIE HE TIO3BOJISIFOT €MY MPOJODKUTE 00ydeHHe
WM TIPUCTYIIUTDH K HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU oe3 HOHOHHHTGHBHOﬁ IIOATOTOBKH II0 [[aHHOI>'I
JMCHUTUINHE.

4.2.2. Bonpocsl, BHLIHOCUMbIE HA 3a4YeT MO JAUCHHUILVIMHE «ATOMHasi (PU3MKA» IS
HanpasneHust noarotoBku 11.03.02 MapokoMMyHHKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3U

B mponecce noAaroroBku u caaue 3adera (GOpPMUPYIOTCS M OLIGHUBAIOTCS Bce TpeOyemble
®I'OC BO u OOII nns nanpasnenus 11.03.02 MHpOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI
cBs3u (npoduns: OnTrueckue cucteMsl U cetu cBsizu) kommneteHnun: OITK-3, OITK-6.

1. Mukpomup. Macmtadpl. DOKClEepUMEHTaJdbHbIE JIaHHBIE O CTPOCHMHM aToMa.
CepuasibHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOMOMHAIIMOHHBIN MpUHIUMT PUTHA, TEpMBI.
Knaccuueckast monens atoma ToMcoHA.

2. DNEeMEeHTHI KJIaCCUYECKON TEOPUU AMEKTPOMArHUTHOTO U3JIyUEHHUSI.

3. OmnsiTel Pezepdopna. SAnepnas monens atoma. BeiBon dopmynsl Pesepdopna ans
paccestHust O-uacTtu.

4. CnenctBust u3 omnbiToB Pesepdopna. OxcriepuMeHTanabHas MpoBepka (OpMYJIbI
Pezepdopna. [Tnanerapuas moaens atoma Pezepdopaa. CronknoBenue yactuil. CedeHue paccestHusl.

5. Mogens atoma Bomopoaa no H. bopy. Teopus H. bopa nns atoma Bomopona.
IToctynate! bopa.

6. Jloka3aTenbCcTBO CYIIECTBOBAHUSA JUCKPETHON CTPYKTYPbl DHEPI€TUUYECKUX YPOBHEHN
aTOMOB.

7. Omneitel @panka u ['epua.

8. CnexTpaibHBIE CEPUU  BOJOPOJOMOMOOHBIX aTOMOB. [IpHHIIMIT COOTBETCTBHSI.
Henocrarku teopun bopa.

9. Yacruuel u BosHbl. KopnyckymsipHO-BoHOBOH Ayanu3M. BonHoBas GyHKIuS.

10. I'mnoreza ne bpoitiss W ee SKCIEpUMEHTAIbHOE MOATBEPKICHHE Ha MPUMEpE
TU(PaKLIUU 3JIEKTPOHOB, AaTOMOB, HEHTPOHOB.

11.  CsoiictBa BosH nie bpoitnst. da3oBas u rpynmoBasi CKOPOCTH BOJIH A¢ bpoiisi.

12.  Onsiter [eBuccona — J[xxepmepa u TomcoHa.
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13. Bonnosoii naker. CTaTUCTUYECKUIN XapaKTep CBSI3U KOPIYCKYJISIPHBIX M BOJIHOBBIX
CBOMCTB.

14. OcHoBbl KBaHTOBOW MexaHWKH. COOTHOIIEHUE HeompeneneHHocTer [ eizeHOepra.
[Mpunmun  cynepno3unuu. Omneparopbl ¢u3nueckux BeauunH. CoOCTBEHHbIE 3HAYEHUA U
coOCTBeHHBIE (PYHKITUU OTIEPATOPOB.

15.  OcHoBHBbIE OnEpaTOpbl BaKHEHIINX (HU3NUECKUX BEIUUYMH (KOOPAMHATHI, UMITyJIbCa,
MOMEHTA UMITyJIbCa, KBaJpaTa MOMEHTA UMIIYJIbCa, IPOCKIMU MOMEHTA MUMITYJIbCAa, KHHETHYECKOU
SHEPIruH, MOTEHIUAIbHONW SHEPTUH, ITOJIHON 3HEPTUN).

16.  BpemenHoe u cranuoHapHoe ypaBHeHus Ipenunrepa.

17. Ilpocreiimine OJHOMEpHblE 3aJayd  KBAaHTOBOM  MEXaHUKU: 4YacTUIa B
«IIOTEHLIMAJIBHOH SIME».

18.  OcHOBBI KBAaHTOBO-MEXaHHUYECKOTO IPEJCTABICHUS O CTPOCHUHU aToMa.

19.  VpaBuenue llpenunrepa g atoma Bojpopona. dusznyeckuili CMbICT KBAHTOBBIX
yucen. [IpaBuia ordopa.

20. BomHOoBBIE (YHKIMM W pacrnpeneieHHe IUIOTHOCTH BEPOSTHOCTH 1S-COCTOSIHHE
AJIEKTPOHA
B aTOME BO/I0PO/ia (HOPMAJIbHOE COCTOSIHHE aTOMa).

21.  AToMBI menoYHBIX MeTauioB. CHEKTphl aTOMOB MIENOYHBIX MeTayuioB. Cepuu B
CHEKTpax IIEJOYHBIX METAJIJIOB U UX NMPOUCXOKIAEHHE. 3aKOH Mo3H.

22.  Tunorte3a Ynen6eka u ['ayncmurta. CrivH 3JIEKTPOHA.

23. [Tpunuun Ilaynu u 3amosiHeHHWE ATOMHBIX COCTOSIHMM 3JEKTpOHaMHU. ATOMHBIE

000JI0YKH U TIOA000I0UKH. DIeKTpoHHas KoHpurypanus. OObsCHEHNE IePUOTUIECKUX CBOWCTB U
CTPOEHHUsI CUCTEMBI A1eMeHTOB J[.MeHieneena.

24.  MarnuTHble CBOMCTBa aroMoB. OpOWTaNbHBIA, MEXaHWYECKHMA W MarHUTHBIN
MOMEHTHI 2JIEKTpoHa. MarneToH bopa.

25. IlonHBIE MAarHUTHBIA MOMEHT  OJHOJJIEKTPOHHOIO aToMa. | 'MpoMarHuTHOE
OTHOILIEHHE JJI1 OPOUTAILHBIX MOMEHTOB. DHEPrUsl aTOMa B MarHUTHOM T10JIE.

26.  OmnbiTel HlTepna u ['epnaxa.

27.  DnexTpoHHbIH napamarHuTHbIN pezonanc (OI1P) u ero npunoxxenue.

28.  Dddexr 3eemana.

29.  Atom B anekTpudeckom mone. Iddext [lrapka.

30.  Topmo3HOE M XapaKTEPUCTUIECKOE PEHTTCHOBCKOE H3ITydEHHE.

31. Cepum B CHEKTpE XapaKTEPHCTHYECKOTO W3IYYeHHS W €ro OCOOCHHOCTH.
[TpoxoskaeHre peHTreHOBCKUX JIyuell uepe3 BeHlecTBO. JIeTeKTophl 11l KOHTPOJIS PEHTI€HOBCKOIO
U3ITy4EHUS.

32.  CroHTaHHOE W BBIHYXKJCHHOE (MHIYIHPOBaHHOE) m3iydeHHe. OU3ndecKkue OCHOBBI
noctpoeHnsa OKI'. Baxkneimme tuner OKI'. OcHoBHBIE KOMIOHEHTHI sa3epa. CBolicTBa u
XapaKTEPUCTHKH JIA3EPHOTO U3JIy4EHUSI.

IlepeyeHb KoMNeTeHIMIA (YACTH KOMIIETEHIHI1), IPOBEPsieMbIX OLIEHOYHbIM
CpPeACTBOM:

OIIK-3 — cnocoOHOCTBIO BIIAJAETh OCHOBHBIMH METOJAaMH, CIIOCOOAMU H CpPEICTBAMHU
MOJTyYeHUs, XpaHeHUs, TepepaboTku HHGPOpPMAIMU: 3HATH COBPEMEHHBIE MPEICTaBICHHUS 00
ATOMHOM CTPOCHHMH BEIIECTBA, OCHOBHBIC 3aKOHBI, HJCU W MPUHIUIBI aTOMHON (QU3WKH, UX
CTAHOBJICHUE M Pa3BUTHE B HUCTOPUYECKON IOCIEAOBATEIBHOCTH, UX MaTEMaTUYECKOE ONHCAHME,
TEOPETUYECKOE HCCIIEOBaHNE M MPAKTUYECKOE HCIIOJIb30BAHUE; COBPEMEHHBIE METOIbl (PU3MKO-
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MAaTCMaTUYCCKOro MOIACIUPOBAHUA U TCOPCTUUCCKOIO HUCCICOAOBAHUA SIBJICHUU (1)I/I3I/IKI/I aTomMa,
YMETL C Hay‘-IHOf/'I TOYKH 3pCHUA OCMBICIIMBATH U UHTCPIPCTUPOBATH OCHOBHBLIC ITOJIOXKCHUA ATOMHBIX
SBJICHUHM, OLEHUBATh MOPSAKH (PUINUECKHX BEIMYMH, MCIIONb30BATh IIOJIyYCHHbIE 3HAHHS B
pa3IMyYHbIX OO0MacTAX (QU3MYecKOoW HAyKW U TEXHHKHU; MPUMEHSTh COOTBETCTBYIOIIME METOIbI
npoBeeHUs] (PU3NYECKUX HMCCIEIOBAHUNA W W3MEPEHUI; MPUMEHITh MMEIOIINECS TEOPETUYECKHE
SHAHUA JIA HOPOBCACHHA W MCTOJKOBAHHA OJOKCICPUMCHTOB, HACTpaWMBAThb W OSKCILIYaTHPOBATH
SKCIICPUMCHTAJIbHBIC HpI/IGOpr AJi4 UCCICAOBAHUSA BHYTPCHHETO CTPOCHUS ATOMOB; NPUMCHATH
UMEIOLIMECs] TEOPETUUECKUE 3HAHUS JUIS MPOBEACHUS U MCTOJIKOBAHUS SKCIIEPUMEHTOB; BJIaJ1eTh
HABbIKAMU MPUMEHEHHS] OCHOBHBIX METOJ0B (PU3MKO-MATEeMATUYECKOTO aHalIMW3a Jid pPEelIeHHS
€CTeCTBEHHOHAYYHBIX 3a/1a4; HaBBIKAMH OOPaOOTKH M MHTEPIPETUPOBAHUS PE3YJIbTATOB (PH3UKO-
MaTE€MaTUYeCKOro  MOJCIMPOBAHUS, TEOPETHMUECKOTrO0  pacyeTa M AKCHEPUMEHTAIBHOTO
HUCCJIICAOBaHUs; HaBbIKAMHW TIPHUMCHCHUA IIOJTYUYCHHBIX TCOPECTUYCCKUX 3HAHUU IJiL pelICHUA
MPUKIAIHBIX 33]1a4.

OIIK-6 — crmocoOHOCTHIO MPOBOIUTH WHCTPYMEHTAIBHBIE H3MEPEHUS, HCIOJNb3yeMbIe B
o0nactTu MHPOKOMMYHHKAIIMOHHBIX TEXHOJOTUH W CHUCTEM CBS3H: 3HATh COBPEMEHHBIE METOIbI
(bU3UKO-MaTEMAaTUYECKOTO MOJICTUPOBAHUS U TEOPETUYECKOTO HCCIEAOBAHMS SBICHUN (PU3UKU
arToMa, MCETOIbI Ha6JIIOI[eHI/I$I aTOMHBIX ﬂBHGHHfI, X OKCICPUMCHTAJIBHOC HCCICAOBAHUC U
NPaKTUYECKOE UCIIOIB30BAHNE; TIPUHIIUITBI YCTPOHUCTBA M (PYHKIIMOHUPOBAHHS SKCIIEPUMEHTATBHBIX
puOOPOB ISl KCCIIEA0OBAHNS BHYTPEHHETO CTPOCHUS aTOMOB; YMETh B TPAKTUUYECKON IEATEIbHOCTH
NPUMEHSTh 3HaHUS O (PU3UYECKUX CBONCTBAX OOBEKTOB W SIBICHUN ISl CO3JIaHUSI THIOTE3 U
TEOPETUYECKUX MOJENel, TMPOBOAUTh aHAIM3 TPaHUI] UX [PUMEHUMOCTH; MPUMEHSIThH
COOTBCTCTBYIOIIME MCETOJbI ITPOBCACHUA (1)I/I3I/I‘-IGCKI/IX I/ICCJIGI[OBaHI/If/'I u I/ISMepeHI/Iﬁ; IMPUMCHATDH
OCHOBHBIE€ METO/bI (1)I/I3I/IKO-MaTeMaTI/I‘-I€CKOFO aHaJIM3a JJI1 pCIICHUA €CTCCTBCHHOHAYYHBIX 3a/1a4 U
(GU3MYECKOTO MOJETUPOBAaHUS B IPOU3ZBOJCTBEHHOW MPAKTHKE; TMPUMEHSATh HMEIOIIUECs
TEOPETHUYECKUE 3HAHUS JJIs IPOBEJCHUS U UCTOJIKOBAHUS SKCIEPUMEHTOB; IPUMEHATh UMEIOIIIUECS
TEOPETHYECKUE 3HAHUS JUIsl IPOBEACHUS U UCTOJIKOBAHUS SKCIIEPUMEHTOB; C IOMOIIBIO aJIEKBATHBIX
MCTOJOB OLCHUBATH TOYHOCTH UW MNOIPCHIHOCTH TCOPETUYCCKUX pPACUCTOB U I/ISMepeHHfl,
AHAJIN3UPOBATH Q)HSI/IIICCKI/Iﬁ CMBICJI TTOJYUCHHBIX PE3YJbTATOB; BJAA€Tb MCTOAAMHU IIPOBCIACHUSA
bu3HYECKUX HCCIeTOBAaHUN M M3MEpPEHUH; HaBBIKAMH MPUMEHEHHS OCHOBHBIX METOJOB (hH3HKO-
MaTE€MaTU4YeCKOro aHallu3a JUIsl PEIICHUs] €CTECTBEHHOHAYUYHBbIX 3aJa4; HAaBBIKAMHM MPABUIHHOU
AKCIUTyaTallid OCHOBHBIX MPUOOPOB U 00OPYIOBaHUS COBPEMEHHOM (HU3MYECKOM JabopaTopuu,
HaBbIKaMU 00paOOTKU M UHTEPIPETUPOBAHUS PE3YIbTATOB HKCIIEPUMEHTA.

Kpurepun oueHnBanus 3auéra:

OneHkKr «3a4eT» 3aciIyXUBAeT OO0y4arolMiicsi KOTOPbIM, KaKk MUHHUMYM, IOKa3all 3HAHUSA
OCHOBHOT'0 y4eOHOro MaTepuaa B 00beMe, He0OOXOAMMOM JUTs JallbHEHIe yueObl 1 nmpecTosen
paboTel 1O mpodeccud, CHOPaBISIOMIMNACA €  BBIIOJHEHHEM IPaKTHUECKUX  3aJaHuM,
IPEyCMOTPEHHBIX IPOIPaMMOil, 3HAKOMBIX C OCHOBHOH JIMTEpaTypoil, PEKOMEHIOBaHHOU
nporpamMmmoil. OneHka ''3auer' BbICTaBiIseTCS OOYYarOIIMMCS, JTOMYCTUBLIMM IOTPEIIHOCTH B
OTBET€ Ha 3a4eTe W IMpPHU BHINOJHEHUU MPAKTUYECKUX 3aJaHUM BBIHOCHMBIX Ha 3a4eT, HO
o0agaromuM HeoOXOAMMBIMU 3HAHUAMU U YMEHHUSMH JUISI UX YCTPAHEHUs MPH KOPPEKTUPOBKE CO
CTOPOHBI MPENO1aBATENSL.

OmneHka '""He 3a4YTeHO" BBICTABISETCA OOYYaOLIEMYCs, OOHAPYKUBIIEMY CYIIECTBEHHbBIE
npobenbl B 3HAHUSX OCHOBHOIO MPOTPAMMHOTO Marepuana I0 IUCHMIUIMHE, JAOMYCTHBILEMY
IPHUHIUIHATIBHBIE OIIMOKH B BBIOJIHEHUH IPEYCMOTPEHHBIX POrpaMMOi PAaKTUUECKUX 3aJaHUH
(oTCyTCTBHE 3HAHWI 3HAYUTEIBHOW YAaCTH MPOTrPaMMHOIO MaTepHaa; HEMOHMMAaHUE OCHOBHOIO
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COJIEp’KaHUsl TEOPETHUYECKOT0 MaTepualia; HECIIOCOOHOCTh OTBETUTh HAa YTOYHSIOIIWE BOIPOCHI;
HEYMEHME ITPUMEHATh TEOPETUUECKUE 3HAHUS MPHU PELICHUU MPAKTUYECKHUX 3a7a4 JOMYCTHUBLIEMY
MPUHIUITAATIBHBIC OITUOKH, KOTOPBIE HE TTO3BOJISIOT MY IPOJI0JDKATh 00yUeHHE UITH TIPUCTYITUTD K
MIPaKTUYECKOU MPOo(HECCHOHATBLHON JeATEILHOCTH 10 OKOHYAHUU 00pPa30BaTEIHHOTO YUPEKIACHUS
0e3 TOMOJHUTEIBHBIX 3aHITHI MO0 COOTBETCTBYIOUIEH AUCIUILIMHE).

4.2.3. TemaTnka 3K3aMEHANMOHHBIX 32/1a4 MO JUCHHUIUVINHE «ATOMHAasE (QU3MKA» I
HanpasieHust noarotoBku: 11.03.02 MudpokoMMyHHKAIIMOHHBIE TEXHOJIIOTUH U CUCTEMBI CBSI3U

Tema 1. CepuanpHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOMOMHALIMOHHBIA PUHIINIL
Putna, Tepmbl. CiekTp aToma Bo0pO/Ia.

Tema 2. KopmyckyisspHO-BOIHOBON Jyanu3M. OCHOBbI KBAaHTOBOM TEOpUHU. YpaBHEHHE
[Ipenunrepa.

Tema 3. bopoBckast Mmosiens aToma Bojiopoja. KBaHToBaHME aTOMOB.

Tewma 4. KBanToBast Teopusi aToMa BOJOpPO/A.

Tewma 5. KBanTOBaHHE aTOMOB. MHOT03JIEKTPOHHBIE ATOMBI.

4.2.4. Ilpumepsl IK3aMeHALIMOHHBIX OMJIETOB MO AUCHHUILVIMHE «KATOMHAasA Gu3nKa» s
HanpasieHust noarotoBku: 11.03.02 MapokoMMyHHKAIIMOHHBIE TEXHOJIIOTUH U CHCTEMBI CBSI3U

DK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmradpel. OKClEepUMEHTaJdbHbIE JIaHHBIE O CTPOCHMHM aToMa.
CepuasibHble 3aKOHOMEPHOCTH B aTOMHBIX CHEKTPax, KOMOMHAIIMOHHBIN npuHIMN Putiia, TepMsl.

2. KBaHTOBO-MeXaHHYECKOE ONMCAHHWE aTOMa BOJAOpoJa. Pa3neneHune nepeMeHHBIX.
KBanToBBIC Unciia. DHEPTETUYECKUN CIIEKTP. YTIOBOE U PaJHAILHOE PACIpPEIeICHUE dIIEKTPOHHOM
IIJIOTHOCTH.

3. 3amaua. (KopmyckynsipHo-BOJHOBOM ayanu3M. (OCHOBBI KBAaHTOBOM TEOPHHU.

VYpasuenue lpenunrepa.) Haiftu cpeanioro qiuHy BoiHbI 1€ bpoiins TemnoBoro HeTpoHa, TO €cTh
HaXOJAIIErocs B TEMJIOBOM PABHOBECUU C OKPY>KAOIIEH Cpelloi, pu KoMHAaTHOM TemmnepaTtype 300
K.

SK3AMEHAIIMOHHBIM BUJIET Ne 2

1. CnenctBusi u3 ombIToB Pesepdopna. DkcriepuMeHTanbHas MpoBepKa (OPMYIBI
Pezepdopna. [lnanerapuas mozaens aroma Pesepdopaa. IdhdexTuBHOE ceueHne paccestHusl.

2. OpOuTasibHBIE MAarHUTHBIM W MEXaHWYeCKUd MOMeHTh. CIUH M COOCTBEHHBIN
MarHUTHBI MOMEHT SJIEKTPOHA. DKCIIEPUMEHTAILHOE TIOITBEPKACHUE CYIIIECTBOBAHUS CITMHA.

3. 3amaya. (bopoBckas Mozenp atoma Bogopoaa. KBantoBanue atomoB.) DoToH ¢
sHepruer 12,12 3B, morjomeHHslid aTOMOM BOJIOPO/Ia, HAXOIAIIMMCS B OCHOBHOM COCTOSIHHH,
MEPEeBOJUT aTOM B BO30YXJAEHHOE cocTosiHue. OmpeAenuTh TIaBHOE KBAHTOBOE YHCIO ATOTO
COCTOSIHHUSI.

O1eHOUHBIEC CpeICTBA U MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSMU 3/10POBBSI
BBIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MCUXO0(QU3NIECKUX OCOOCHHOCTEH.
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— pu HEOOXOMMOCTH MHBAIM/IAM U JIUIIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbsI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUIsi IOATOTOBKM OTBETA HA IK3aMEHE;
— IPU MPOBE/ICHUH TPOLIEAYPHI OLCHUBAHHS PE3YJIbTaTOB 00YUYCHUS HHBAIUIOB

U JIUI] C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI TPEAYCMATPHBACTCS HCIIOJIb30BAHHE

TEXHUYECKHUX CPEIICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHMBHIYyaIbHBIMH OCOOCHHOCTSIMU;

- pH HEOOXOJMMOCTH JIJIsl 00YYArOIIUXCS C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH
3I0POBbSI ¥ MHBAJIMJOB IMPOLEAYpa OIICHUBAHUS PE3YJIbTaTOB OOYYCHHUS IO JUCIHUILINHE

MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iporienypa omeHWBaHUS PE3YyJIbTATOB OOYYCHHS WHBAIUIOB W JIUI C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 3/I0pPOBbSl 110 JUCHUIUIMHE (MOJIYJIO) IMpeayCMaTpUBaeT IPEIOCTaBICHUE
uHpopmanuu B (opMmax, agaNTUPOBAHHBIX K OrPAaHUYCHHUSM HX 370POBbS M BOCIPHSTHS
nHpopmanuu:

JIist Il ¢ HApyHICHUSIMH 3PCHUS:

— B IEYaTHOH (opMe YBEIMUYCHHBIM MIPUPTOM, — B (POpPME DIICKTPOHHOIO

JOKYMECHTA.

JI1s AL ¢ HapyIeHUsAMHU CilyXa:

— B [IEYaTHOH (opme,
— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.
Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:
— B [IEYaTHOH (opme,
— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JlaHHBII TIEpEYCHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JINTEPaTYyPbl, HEOOXOAMMOI
JJIs1 OCBOCHMS TN CHUILIHHBI (MOXYJIA)

5.1. OcHoBHas JuTEpaTypa:

1. CagenbeB U.B. Kypc ¢uzuku [DnekTpoHHbIH pecypc]: yuebHoe nmocobue: B 3 1. T. 3:
KBanToBass ontuka. ATomHas ¢uszuka. Puszuka TBepaoro tena. dusmka aroMHOrO sapa H
aneMenTapHbix yactull / CasenseB U. B. — CII0.: Jlanp, 2018. — 308 c. — Pexxum nocryna:

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

2. ATomHas usuka: yueono-metoauueckoe nocobdue / [A.Il. bapkos, B.C. Jlopomu, B.E.
JIsicenko u 1p.]; M-Bo oOpa3oBanust u Hayku Poc. deneparun, Kybanckuii roc. yH-T. — KpacHomap:
[Ky6anckuii rocygapcTBeHHbli yHuBepcutet|, 2016.

3. Uponos W.E. KsanroBas ¢usuka. OcHOBHbIE 3aKOHBI: yueOHOe Mocobue
[DnexTpoHHEBIH pecypc]: yueb. mocodbue — DnekTpoH. naH. — Mocksa: U3aarenbctBo «Jlabopartopus
3HaHu», 2017. — 261 c. — Pexxum nocryna:

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

4, Uponos N.E. 3agaun mo obmieit ¢pusuke [DIeKTpoHHBIN pecypc]: yaeOHoe mocooue

JUIS
By30B / Uponos, N.E. — 11-e uzn. — M.: JIaGoparopus 3uanuii, 2017. — 434 c. — Pexxum gocrymna:
https://e.lanbook.com/book/94101
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https://e.lanbook.com/book/98247#authors
https://e.lanbook.com/book/98247#authors
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/94101
https://e.lanbook.com/book/94101

JI1st OCBOEHMSI AMCHUIUIMHBI MHBAJIUJAMUA U JIUIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI IMEIOTCSI H3JaHUSI B DJICKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMaX «JIaHb»
u
«HOpaitT».

5.2. lonostHuTEILHAS JIUTEPATYypa:

1. CagenbeB U.B. Kypc o0mieit ¢pusnkn [DnekTpoHHEIH pecypc]: yuebHOe mocodue: B 5
1. T. 5: KBantoBas ontuka. ATomHas ¢uszuka. Ouszmka tBepaoro Tena. Gusuka aTOMHOTO spa U
anemenTapHbix yactuil / M.B. CaBenbeB. — CII06.: Jlans, 2011. — 384 ¢. — Pexxum nocrymna:

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

2. bynkep 1. AtomHas ¢usuka [DnekTpoHHBIH pecypc]: yued. mocodue / JI. bynkep, /.
Kum6Genn, 1. IeMuis. — Dnektpos. aan. — Mocksa: ®usmarnut, 2010. — 396 c. — Pexxum gocrymna:

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

3. CuByxun JI.B. O6mmii kypc ¢usuku. T. 5: Aromuas u saepHas pusmka. — M.:
duzmaraur, 2006.
4, Tpodbumona T.M. Kypc dusuku: yueOHOe mocobue s WHKEHEPHO-TEXHHUUYECKHX

crenuanbHocTel By30B. — M.: Akanemus, 2010 (18-e uzn., crep.). — M.: Axagemus, 2014 (20-e u3n.,
cTep.).

S. Tpodumona T.U. OcHoBBI pu3uKH. ATOM, aTOMHOE SAPO U FIEMEHTAPHBIE YACTHIIbI:
yaebnoe nocobue. — M.: KHOPYC, 2011.

6. HInonsckuit 9.B. Atomuas ¢usuka. Tom 1. BBenenue B aromMHy (U3HKY
[DnexTponHbIi pecypce]: yueb. — DnexkTpoH. aaH. — Cankt-IletepOypr: Jlans, 2010. — 560 c. — Pexxum
JoCTyma:

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

7. HInonsckuit 9.B. AtomHast ¢usuka. Tom 2. OCHOBBl KBAaHTOBOH MEXaHMKH U

CTPOCHHE DIEKTPOHHOM 000JI0UKH aToMa [ DIIEKTPOHHBIHN pecypc]: yueO. — DnexTpoH. naH. — CaHKT-
[TeTepOypr: Jlans, 2010. — 448 c. — Pexxum nocryna:
https://e.lanbook.com/book/443

5.3. llepuoguyeckue U3IaAHUS:

B mupe Hayku

XKypHan 3KkcriepuMeHTaJIbHOW U TEOPEeTHUECKON (PU3UKU

W3BecTust poccuiickoit akagemMuu Hayk. Cepust pusnueckas

NnxenepHo-(pU3NUeCKHii )KypHa

[TuceMma B sKypHaJ 3KCIEPUMEHTAIBHON U TEOPEeTUUECKON (HU3UKU

Yenexu (QU3MYECKMX HayK — €XKEMECSYHBIM >KypHald. OJEeKTpOHHas BepcHsl >KypHaja:
aHHOTaluH, cTathu B popmate pdf

6. Ilepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHMKAIIMOHHOI ceTu UHTepHeT,
HEOOXOAMMBIX [IJIsl OCBOCHUS M CHUILIMHBI (MOLYJIs1)

1. DnextponHas 6u6muorexa FOPAMT: www.biblio-online.ru
2. DnekTpoHHO-OnbaHoTeynas cucrema JIAHD: https://e.lanbook.com
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3. Undopmanmonnas cucrema «EnuHOe OKHO nocTymna K 0Opa3oBaTENbHBIM pecypcam»:
http://window.edu.ru/window
4. bubnuoreka 3JeKTPOHHBIX yueOHuKOoB: http://www.book-ua.org/

5. AHHOTUPOBAaHHBI  TeMaTWdeckuit  katanor UWHTEepHET pecypcoB 1Mo  (HU3HUKE:
http://www.college.ru/

6. denepanbHbIi 00pa30BaTENBLHBINA OPTA:

http://www.edu.ru/db/portal/sites/res_page.htm

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

8. Bosbias HayuHas oubnmoreka: http://www.sci-lib.com/

9. EcrecTBeHHO-HAY4YHBII 00pa3oBarebHbIi moprai: http://www.en.edu.ru/catalogue/

10. Y4ebHo-o0pazoBarenbHas (pusnko-maremarndeckas Oubnuoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexmmu mo ¢usuke s BY3os: http://physics-lectures.ru/

13. Texunueckas OnbOIMOTEKA:

http://techlibrary.ru/

7. MeToauveckue yKazaHus AJsl 00y4AIOLIUXCS 10 OCBOEHHUIO JUCHUIJIMHBI (MOIYJIs1)

Jlekuus siBAsieTCSl OAHOM U3 POPM U3YUEHHS] TEOPETUUYECKOro MaTepuasa 1o AucUuIuinHe. B
X0JIe IEKIIMOHHOTO Kypca MPOBOJUTCS U3JI0KEHHUE COBPEMEHHBIX HAyYHBIX MOAXOJ0B U Teopuil. B
TETpau AJIsl KOHCTIEKTUPOBAHHUSI IEKIMH HEOOXOAUMO UMETh MOJIsA, TJE M0 X0y KOHCIIEKTUPOBAHHUS
JIeNaoTCsl HeOOXOMMBIE TOMETKH. 3alUCH JTOJDKHBI OBITh M30MPaTEIbHBIMH, MOTHOCTHIO CIEAYET
3alMCchIBaTh TOJIBKO OmpezeneHus. B KoHCIeKTe MPUMEHSIOT COKpAIEHHE CJIOB, YTO YCKOPSET
3anuch. Bompockl, BOZHUKAONIME B XOJ€ JEKLUU, PEKOMEHAYETCS 3allMChIBATh HA IMOJIAX U IOCTE
OKOHYaHHUs JIeKIIMM OOpaTUThCS 3a pa3bsICHEHHMEM K IpenojaBarento. HeoOXoaumMo aKkTUBHO
paboTaTh C KOHCIIEKTOM JIEKIMM: IOCJEe OKOHYaHMS JIEKIMU DPEKOMEH]YeTCsl MepeyuTaTbh CBOU
3aMycH, BHECTH MOIPaBKU U JTONOJTHEHUS.

OnHUM 13 OCHOBHBIX BHUJOB JEATEIbHOCTU CTYAEHTA SIBJISETCS CaMOCTOSITENbHas padoTa,
KOTOpasi BKJIIOYAET B ce0s M3ydeHHE JIEKIIMOHHOTO MaTepuaia, yueOHHUKOB U Y4eOHBIX MOCOOUH,
MOJAFOTOBKHU K BBIIIOJHEHUIO JIa0OPATOPHBIX padOT U 0(POPMIIEHUIO TEXHUYECKUX OTUYETOB IO HUM, a
TaK K€ MOJTOTOBKM K MPAaKTUYECKUM 3aHATHSIM H3YyYCHMEM KpaTKOM TEOpUH B 3aJlauHUKax MU
pELIEHNHN JOMAIIHNX 3aJaHHMH.

ComnpoBoxk/IeHHE CaMOCTOSITEIbHOW paboThl CTYJEHTOB MOXET OBITh OpPraHM30BaHO B
crenyrmux popmax:

— COCTaBJICHUEM HHJIUBUAYAIbHBIX IUIAHOB CAMOCTOSITENIHOW pabOThl Ka)XJI0ro H3
CTYJEHTOB C yKa3aHUEM TeMbl U BUIOB 3aHATUNA, GOPM U CPOKOB MPEACTABICHUS PE3YIbTATOB;

— MPOBEJCHNEM KOHCYNbTAUUN (MHAMBUIYAJTbHBIX WM TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHHUEM JAUCTAaHIIMOHHOMN Cpe/ibl 00ydeHusI.

Kpurepuii onenkn 3QGeKTHBHOCTH CaMOCTOSITEIHFHOW pabOThI CTYACHTOB (hopMupyercs B
X0Jle MMPOMEKYTOUHOI'O KOHTPOJISl MPOIIecca BBHITOJHEHUS 33JaHUN M OCYIIECTBISIETCSl HA OCHOBE
Pa3IMYHBIX CMOCOOOB B3aMMOJEHCTBHSI B OTKPBITOM WH(OPMAIMOHHON cpele M OTpakaercs B
npoiiecce GOpMHUPOBAHUS TaK Ha3bIBAEMOT'O «3JIEKTPOHHOIO OPT(EIA CTyICHTAY.

B cooTBercTBUU € 3TUM IPH MPOBENEHUU ONEPATUBHOIO KOHTPOJISI MOTYT MCIIOJIb30BaThCS
KOHTPOJIbHBIE BOIMPOCHI KaK K BBINOJHSIEMBIM paboTaM J1abOpaTOPHOrO MpaKTHKyMa, TaK M K
COOTBETCTBYIOIIUM pa3zesiaM OCHOBHOM TUCIUIUINHBI «ATOMHAas (PU3HKaY.
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KoHTpoib ocymiecTBasieTCs MOCPEACTBOM TECTUPOBAHUS CTYACHTOB 10 OKOHYAHUU U3YUYCHHUS
TEeM y4eOHOH JUCIUTIINHBI ¥ BBIITOJIHEHUS TUCBMEHHBIX KOHTPOJIBHBIX PadoT.

K cpenctBam obecriedeHus] OCBOCHUS JUCIUIUTMHBI «ATOMHAsi (pU3UKa» TakKe OTHOCUTCS
AJIEKTPOHHBIN BapUaHT yU4eOHOTO IMOCOOHS IO SAepHON (PU3NKE, BKITFOUAIOIINN B CeOs:

— JIGKITMOHHBIA KYPC TUCIUTUIMHBI «ATOMHAsI (PU3HKAY;

— KOHTPOJIBHBIE BOIIPOCHI 10 KXKIOMY pa3ieny y4eOHOUM MUCIUIUIMHBI; — CIIUCOK

3a7a4 10 KaXIOMY pasfienly yueOHOM TUCIIUITIIHHEI.

K cpenctBam obecrieueHus] OCBOCHUS JAUCHIUTUIMHBI «ATOMHAsT (DU3HMKA» TAKXKE OTHOCSTCS
AJIEKTPOHHBIC BAPHAHTHI JIOTIOJHUTEIBHBIX YUCOHBIX, HAYYHO-TIOMYJISIPHBIX U HAYYHBIX W3JAHHUN IO
SIEPHON (PU3HKE.

Pexomennyercs crnepyromuii rpaguK W KaJeHIApHBIM IUIAaH CAMOCTOSTEIBHOW PabOTHI
CTYJCHTOB 110 Y4€OHBIM HeJIeNsIM (8 HeJleNb):

TunoBble 3aJaHus JJIs1 CAMOCTOATEIbHOM paﬁoTI)I CTYAEHTOB

®dopma npea- Cpoxu

Ne Koma-Bo
Tema unm 3aganue Texymen padboThl CTaBJICHUSA 100 (OIS 1A%

TEMBI 4acoB
pe3yIbTaTOB (nenenm)

2 CnenctBusi w3 ombIiToB  Pesepdopra. 7 VYceTHBI  OTBET. 1
OKcrnepuMeHTalIbHas MPOBEpKa (OpMYJIb TexcToBblit
Pesepdopna. JIOKYMEHT.
Brimonnenue
MTPAKTUICCKHIX
3amannii  (I13),
TECTOB 31
KOHTPOJIBHBIX
pab6ot (KP).

4 CoOcTBeHHBIE 3HAYCHHMS U COOCTBCHHEIC 7 VCTHBIM ~ OTBeET. 1
byHKIIIHN OTIepaTOPOB. Omneparop TekcToBbIl
I'amuibTOHA. JTIOKYMEHT.
Bremonnenue 113,
TecTtoB 1 KP.

4 YrinoBoe u paauaibHOE pacrpeaeicHue 7 VCTHBI  OTBeET. 1
TUIOTHOCTU BEPOSTHOCTH. TekcToBbIi
JIOKYMEHT.
Bremonnenue 113,
TecToB u KP.

6 CnekTpalibHbIe CEpUH B aTOMax MIETOYHBIX 7 YCTHBIIT ~ OTBET. 1
METAJJIOB. TexcToBbIi
JTIOKYMEHT.
Bremonnenue 113,
TecToB u KP.
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7 DIIeKTPOHHBIN TapaMarHUTHBIA pPE30HaHC 10,8 VYCTHBIE  OTBET. 1
(OIIP) wm ero mnpwioxeHus. AToM B TekcToBbIi
anexkTpudeckoMm none. dpdext Tapka. JIOKYMEHT.
Bremonnenue 113,
tectoB U KP.

8 N3ydyeHne  3aKOHOMEPHOCTEW  CBOWCTB 7 YCTHBII ~ OTBET. 1
AJIEMEHTOB B NIEPUOJUYECKON CUCTEME. TexcToBbIi
JIOKYMEHT.

Bremonnenune 113,
tectoB 1 KP.

9 Mertonbl  perucTpauMu MU JE€TEKTOPBI 7 YCTHBII ~ OTBET. 1
PEHTIE€HOBCKOT'O U3JIy4YEHUS. TekcToBbIf
JIOKYMEHT.

Brmonnenue 113,
TecToB 1 KP.

11 KoHcTpykus ra3oBbIX U TBEPAOTEIbHBIX 7 VCTHBIIE  OTBET. 1
Ja3epoB.  XapaKTEPUCTUKH  JIa3E€PHOIO TekcTOoBBII
U3JTy4CHUSI. JIOKYMCHT.

Brmonnenue 113,
TectoB u KP.
HUmoczo: 59,8 8

B ocBoeHMM AMCUMIUIMHBI WHBAJIUAAMHU M JIMLAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbsl  OOJBIIOE 3HAYEHHWE HMEeT WHIUBHIyalbHass ydeOHas pabora (KOHCyJIbTallUu) —
JIONIOJIHUTEIBHOE Pa3bsICHEHNE Y4eOHOro MaTepuara.

WuauBuayanbHble  KOHCYJIbTAllMM IO IMPEAMETY  SBJSIOTCS  BaXKHBIM  (paKTOpOM,
CHOCOOCTBYIOUIMM HWHAMBUYalIHU3allud OOY4YEHUS M YCTAHOBJIEHHMIO BOCIHMTATEIBHOTO KOHTAKTa
MEXIy TNpenojaBareIeM W OO0y4alolMMCS WHBAIWIOM WM JIMIOM C OTpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. Hepeqeﬂb l/lH(l)OpMalH/IOHHl)IX TeXHOHOFHﬁ, HCI0JIB3YEMBIX IIPH OCYINECTBJICHUU
06pa30BaTeJII)HOF0 npoumecca mo JTMCHUMIJIMHE (MOIlyJ'lIO)

8.1. Ilepeyenp MHGPOPMAMOHHBIX TEXHOJIOTHI

— KoHcynbpTHpOBaHUE MOCPEACTBOM IEKTPOHHOM MOYTHI.
— Hcnonp3oBaHue JIEKTPOHHBIX MTpe3eHTaluii Ha caiite Moodle KyoI'Y.

8.2. IlepeyeHp HEOOXOAMMOI0 IPOIPAMMHOI0 O00ecneYeHH s

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

2. WurerpupoBannoe opucuoe npuiokenne MS Office (© Microsoft Corporation).

3. Cucrema xommbrotepHoit MaTematnku MATHCAD ¢ HEOOXOAMMBIMHU TaKeTaMH
pacmupenuii (© Parametric Technology Corporation).

4. Cucrema xommbprotepHoir matematuku MATLAB + SIMULINK ¢ HeoOXxoaumbeiMu
tynookcamu (© The MathWorks).
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Ne norosopa

HepequL JIMIUEH3WOHHOI'O IMPpOTrpaMMHOI'O obecneyeHus

Kontpakt Nel15-OADD/2013
ot 05.08.2013

[Ipoanenue nporpaMMHOM MOAEPKKH U IPUOOPETEHUE MPaB
MOJIb30BaHMS MPUKIIAJHBIM IPOTPAMMHBIM 00eCTIeYeHHEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot
29.07.2014

[TpenocraBnenre 6eCCPOUHBIX MPAB MOIH30BAHUS
IIPOrPaMMHBIM 00€CTIEYEHUEM, BOSMOXKHOCTD 3arpy3KH
JIMIIEH3UOHHOTO MPOrPaMMHOT0 obecrieuenus uepe3 MHTepHeT:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

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

Econometrics Toolbox

8.3. Ilepeyenp MHGOPMAMOHHBIX CIPABOYHBIX CHCTEM

1. OnexkTpoHHass  OubnmoreuHas cucreMa eLIBRARY.RU:
http://www.elibrary.ru

2. Nudopmannonnas cucrema «EanHOe OKHO JocTyma K
oOpasoBarenbHbIM pecypcamy»: http://window.edu.ru/window

3. PyOpukoH — KpymHEMIIMI SHIMKIONEIUYECKUH pecype
Wurepuera: http://www.rubricon.com/

4. AHHOTUPOBaHHBII TeMaTHUecKuil katanor MIHTepHeT pecypcoB

no ¢usuke: http://www.college.ru/

5. Karanor HaYYHBIX peCypcoB:
http://www.scintific.narod.ru/literature.htm

6. bBonbinast HayuHas 6ubnmnoreka: http://www.sci-lib.com/

7. EcTtecTBeHHO-Hay4YHBIN o0Opa3oBaTeNbHbII MOpTAaJIL:
http://www.en.edu.ru/catalogue/

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

9. dusnyeckas SHIMKIIOIIC AU

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

10. Axkagemuk — CrnoBapu M DSHIMKJIONEIWU HAa AKaJEeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

http://dic.academic.ru/dic.nsf/enc physics/150/Atomuas dbusuka/
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11. Bukunegus — cBOOOIHASA SHIMKIIONEIHS.
http://ru.wikipedia.org/wiki/
[Toptan «ATomHas pusmka
http://ru.wikipedia.org/wiki/ATomuas ¢du3uka/
[TopTan «Atom»
http://ru.wikipedia.org/wiki/ATom/
[Topran «3nekTpoHHAs 000T0UKaY
http://ru.wikipedia.org/wiki/DaekTpoHHas 0007104Ka/
ITopran «Monexkymna»
http://ru.wikipedia.org/wiki/Momnekyina/ [Topran
«DJIeKTpOHHAsI KOH(PHUTYpaIUs»
http://ru.wikipedia.org/wiki/DnekTpoHHas_KoHGUTYpaIus

[

12. duznueckas sHuknoneaus hitp://www.femto.com.ua/articles/
AtoMm — duznyeckas SHIUUKIONETUS
http://www.femto.com.ua/articles/part_1/0220.html Mosekymna —
Ouznyeckas SHIUKIONE NS
http://www.femto.com.ua/articles/part_1/2328.html Aromuas
¢busnka — Ousnyeckast SHIUKIONEAUS
http://www.femto.com.ua/articles/part_1/0222.html 13. Atomuas
¢u3uka | DopMyIbl U pacueTsl OHIAWH
http://www.fxyz.ru/dopmynsl_no_dusuke/aTomHas_¢usuka/ 14.
AtomHas ¢usuka — Merasuuuknoneaus Kupumia u Medoaus
http://megabook.ru/rubric/Hayka/®usnka/Atomuas_dbuzuka/

9. MaTepI/laﬂbHO-TeXHI/I‘leCKaﬂ 6333, HeoOXoauMast 1Jisl OCYIIECTBJICHUA
06p330BaTeJII)HOF0 npouecca mo IMCHUMIIJIMHE (MOIly.]'[IO)

VYcnemHas peanusanus IpernofaBaHUsl AUCUMIUIMHBL «ATOMHas (QU3MKa» MIperoiaraet
HaJIMYMe MHHHUMAIbHO HEOOXOAMMOro JUId peaju3aluu OakalaBpCKOH INporpaMmbl IepeuHs
MaTepHaIbHO-TEXHUUECKOro 00eCIeyeHHUS:

— JIEKIIMOHHBIE ayJIUTOpUU (o6opynoBaHHbIE BUICONPOEKIIMOHHBIM
00OpyIOBaHMEM JJIsl TpPE3eHTAlMi, CpelCcTBaMHM 3BYKOBOCIIPOM3BEIEHHS, 3KpaHOM, M
uMeroIue Beixoa B IHTEepHET);

— KOMIIBIOTEPHBIE KJIACCHI AJISl IPOBEACHUS MTPAKTUYECKUX 3aHATUH;

— JUCIIJIGMHBIA KJIACC € TMEPCOHAIBbHBIMU KOMIIBIOTEPAMHU JJIsi TPOBEICHUS
71a00paTOPHBIX TPYITIOBBIX 3aHSATHIA;

— IPOrpamMMbl MOJIETTMPOBAHUS (PU3NUECKUX MTPOLIECCOB B ATOMHOM (pu3HKe;

— pOrpaMMbl OHJIAWHOBOTO KOHTPOJS 3HAHUN CTYAEHTOB (B TOM 4HCIeE
IIporpaMMHOe oOecriedeHre TUCTaHIIMOHHOTO 00Y4YeHHUs);

— HaJIM4ue HEeOOXOAMMOro JIMLEH3MOHHOTO IPOrpaMMHOI0 OOecredeHus
(onepanuonHas cucrema MS Windows; uarerpupoBantoe opucHoe npuioxenue MS Office;
cucrema komnbroTepHo mateMatnku MATHCAD ¢ nmakeramu pacmimpeHuid; cucTteMa
komnbsrorepHoi MaTemMatuku MATLAB + SIMULINK ¢ Heo0X01uMbIMU TYJI00KCaMU).
JIaGoparopusi aTOMHOW U SA€PHOM (U3UKU OCHAIEHA CIETYIOIIUM 3KCIEPUMEHTATIbHBIM

UHCTPYMEHTAPHEM:
— ycranoBka @KIJI-6 ¢ ocummnorpagom CQ-5010A;
— ycranoBka JIKK-2 ¢ camonuciiem H307/1;
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— Ne-He nazep JI'H-203 ¢ BOJIbTMETPOM, KOMIIBIOTEPOM U IIPUHTEPOM;

— nabopatopubie komiuiekesl JIKK-4 u JIKK-5;
— cnekrporpadsr JDC-8 u kBapuessit MCI1-28;

— (hOTORIEKTPOHHBIE

kaccera MOPC-6 (MHOTrOKaHaJbHAas  ONTHYECKas

perucTpupyrolas cuctema) Juist criekrporpada JJDC-8;

- (OTOdIIEKTPOHHBIE

kacceta MOPC-6 (MHOrokaHajabHas ONTHYECKas

peructpupyroias cuctema) i criekrporpada MCII-28;

— uckpoBoii reaepatop MBC-29;

— cnekrpometp COIIP-2;
— no3umetp JAPI'3-02 u nozumerp-paguomerp MKC-05;

- CUTHaJIM3aTOop 3arpsA3HCHHOCTH,

— nabopaTopHas yCTaHOBKa 10 M3MEPEHHUIO MepHo/a MoTypacnaia;

— pagoOMETPHI ¢ OCIIIIIOrpadoM U mepecyeTHBIM MPUOOPOM;

— naboparopnas ycranoBka YJIII-1;

— CHUHTUIIIALNWMOHHBIC HpI/I60pLI Ppa3JINYHbIX THUIIOB;

— MEPCOHANTBHBIE KOMITBIOTEPHI C YCTAHOBJIICHHBIM IMPOTPAMMHBIM KOMILIEKCOM
«Dwuszuka mukpomupa (MI'Y)».

HpI/I HUCIIOJIBb30BaHNH

QJICKTPOHHBIX U3JaHUM

By3 HOOJDKCH obecneyuTh KaXxXJa0ro

06yqa101uer0051 BO BpCMs CaMOCTOSITEILHOM IOJITOTOBKU pa60‘lI/IM MCCTOM B KOMIIBIOTCPHOM KJIaCCC

C BBIXOAOM B I/IHTepHCT B COOTBETCTBHH C 00HEMOM HN3Yy4aCMbIX JUCHHUIIINH.

No MartepuanbHO-TEXHUYECKOE 00eCIeYeHUE TUCITUTUTMHBI
Bun pa6ot
n/n (MOmyJIs1) U OCHAILLIEHHOCTD
1 JIeKIIMOHHbIE 3aHATUSA VYuebHasg  ayauTopusi JUld  TPOBEIEHHUS  3aHATHH
JeKIIMOHHOrO Tumna — aya. 201, kopm. C
2 [TpakTudeckue 3aHATHS AynuTopHs, OCHAIIEHHas TpeMs MEJOBBIMH WU
MapKEepHbIMA  JTOCKaMH, MPE3EHTAMOHHOM  TEXHUKOM
(mpoeKkTop, 3KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecrieueHueM (I10), a Takxke Q0CTaTOUYHBIM
KOJIMYECTBOM IOCAI0YHBIX MECT:
Ne 209c¢ (mpoextop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
3 JlaboparopHble 3aHATHS VY4eOHble ayIuTOpUU MAJs MPOBEACHUS J1a0OpaTOPHBIX
pabot — ayn. 225, xoprir. C (yi. CraBponoibckas, 149)
4 ['pymnnoBeie Aynuropun: 209c,
(MHIUBUYyaTbHBIE) 205¢
KOHCYJIbTaIllH
5 Texymuit Aynuropun: 209c,
KOHTPOITb, 205¢
IPOMEXYTOUHAs
aTTecTauus
6 CamocTrosTenbHas AymuTopus Ui CaMOCTOSTENTbHON paboThl — aya. 208,
pabota kopit. C (yn. CraBpormosnbckas, 149)
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