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1. Henu u 3a1a4u U3yUeHUs: TUCHUIJIMHBI (MOTYJIs1)
1.1. Illesb 0CBOEHHUSA AU CIUTNIUHBI

JucuumirHa «AToMHast (U3MKa» BXOAUT B OJIOK €CTECTBEHHO-HAYUYHBIX TUCLMILIMH, IPE.-
Ha3HAYEHHBIX JJI1 POPMHUPOBAHUS Y yUAIIUXCS €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHUS U TBEPJIBIX
3HaHUI O MpOLECCax U SBICHUAX, CBI3aHHBIX C (PU3HMUECKUMH CBOMCTBAMU MUKPOMHpPA U KBaHTO-
BbIMU SIBJIEHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOIMMBIX JIJIsl TIOHUMAHMSI U UCIIOJIb30-
BaHUs B MH)XEHEPHO-TEXHUYECKHX pa3paboTKax. AKTyaJIbHOCTh JUCIHUIUIUHBI « ATOMHAs (HU3UKa»
00yCJIOBJI€Ha IPUMEHEHUEM 3HAHUI, YMEHUN U HABBIKOB, IOJTYYEHHBIX B IPOLECCE €€ M3YyUEHUs,
JUISL U3yUYeHHs JUCLUIUIMH U3 APYTHX OJOKOB M YCIEUIHOIO OCBOCHHUS CIIELUAIBHOCTHU B LIETIOM.

VYuebHas AUCHMILIMHA «ATOMHAs (PU3MKay) CTABUT CBOEH 1IEJIbI0 U3y4YeHUE (PU3UYECKUX CBOMCTB
MHUKPOMHMPA ¥ KBAHTOBBIX SIBJICHUI HA aTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3apaun JUCIUIIIMHEI

OcHOBHBIE 337]a4l OCBOEHUS AUCLUIIINHBIL

— U3YYUTh IKCIIEPUMEHTAIbHbIE METOIbl UCCIIEJOBAHUSI BHYTPEHHETO CTPOEHUSI aTOMOB;

— paccMOTpeTh pusnueckue 3PGEKTh U SBICHUS, 00YCIOBIEHHbIE, B OCHOBHOM, 3JEKTPOH-
HBIMU 000JI0YKaMHU aTOMOB M MOJIEKYJI;

— YCBOMTb OCHOBHbBIE IOHSATHUS BOJTHOBOM MEXaHUKH U OCOOCHHOCTHU MOJIX0/1a K U3YUYECHHUIO U
OIMCAHUIO ATOMHBIX SIBJICHUH.

BocnuraTtenpHas 3amada 3akiarodaeTcsi B (GOPMUPOBAHUU Y CTYAEHTOB MPOPECCHOHATIBLHOIO
OTHOIIECHHUS K MPOBEACHUIO HAYYHO-UCCIIEOBATEIbCKUX U MPUKIIAJAHBIX padbOT, B pa3BUTHH TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSATEIbHOCTH MBILIUICHUS.

B pacmupenHsii cnucok o0muX 3a/1a4 AUCUUIUIMHBI BXOIAT CleAYIONIUe 3aJauu:

— 0000WUMb U CUCMEMAMU3UPOBANMb 3HAHUSL NO:

— COBPEMEHHBIM IpEeICTaBICHUsIM 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUM Belle-
CTBa, JKCIIEPUMEHTAJIBHBIM U TEOPETUYECKMM METOJIaM HCCIIEOBaHMsI BHYTPEHHETO
CTPOEHHS aTOMOB U MOJIEKYJ;

— OCHOBHBIM 3aKOHaM, UJESIM M NPUHIMIIAM aTOMHOM (GU3MKH; (PU3HUECKUM
addexrtaM u sBICHUSAM, OOYCIOBICEHHBIM, B OCHOBHOM, JJIEKTPOHHBIMH 00OJOYKaAMHU
aTOMOB M MOJIEKYJI;

— Hayuums:

— C Hay4HOH TOYKH 3PEHHUS OCMBICIMBATh U MHTEPIPETUPOBATH OCHOBHBIE IIO-
JIO’)KEHUS] aTOMHBIX U MOJIEKYJIIPHBIX SIBJICHUM;

— NPUMEHSATH MOJYUYEHHBIE 3HAHUSA IS PABUILHOW MHTEPIIPETALIMA OCHOBHBIX
SIBJIIGHUN aTOMHOM (PU3UKH;

— HaJyIeXaluM o0pa3oM OLIEHUBATh MOPSAIKU (PU3NUECKUX BEIHYUH;

— UCHOJb30BaTh IOJYYEHHBbIE 3HAHHUSA B PA3IUYHBIX 00JacTIX (pu3nuecKon
HayKU U TEXHUKU;

— HacTpauBaTh W 3KCIUTyaTHpPOBAaTh HKCIEPUMEHTaIbHbIE MPUOOPHI IS UCCie-
JIOBaHMsI BHYTPEHHETO CTPOEHUS aTOMOB;

— IPUMEHATh UMEIOLINECS] TEOPETUUECKUE 3HAHUS ISl POBEACHUS U UCTOJIKO-
BaHUs HKCIIEPUMEHTOB;

— cihopmuposamy:

— HaBBIKU NPUMEHEHUS] OCHOBHBIX METOJOB (PM3UKO-MAaTEMATUYECKOTO aHaIM3a
JUTS pEIIeHNs] KOHKPETHBIX 3a/1a4 (PU3UKH aTOMOB U MOJIEKYJT,

— HaBBIKU (PH3UKO-MATEMaTHYECKOTO MOJICITMPOBAHUS;

— YMEHHE C TOMOIIbIO aJ€KBATHBIX METOJOB OIIEHMBATh TOYHOCTb U IOTpell-
HOCTb TEOPETUYECKUX PACUETOB U IKCIIEPUMEHTAIbHBIX U3MEPEHNUIL;
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— HaBBIKU TPaBUWIbHON SKCIIyaTallud OCHOBHBIX NMPUOOPOB M 00OpYyHOBaHUS
COBpPEMEHHOM (pu3ndecKoi 1abopaTopuu;

— HaBBIKM 00pabOTKH U MHTEPIIPETUPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA;

— YMEHHE aHAJIM3UPOBATh (PU3MUECKUI CMBICI MTOJTyYEHHBIX PE3YJIbTATOB.

1.3. MecTo AMCUUIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMblI

Hucuuruinna b1.5.08 «Atomuas ¢usuka» Bxoaut B 60a3oByto 4yacte b1.b 6moka 1. {uciu-
winHbl (Moayiu) b1 yuebnoro miana.

JlucumIuinHa JIOTUYECKU U COIEPIKATEIbHO-METOAMYECKH CBsI3aHa C JIUCLUUIUIMHAMU MOJY-
neit «MaremaTukay, «O6mas gusuka», «O0muil Gusndeckuii npakTukym». Jlus ocBoeHus TaHHOM
JUCHUIUIMHBI HE00OXO0AUMO BJIAJIETh METOJIaMH MaTeMaTHYECKOI0 aHAJIN3a, aHATUTHYECKOW reoMeT-
puu, JUHEHHOW anredphl, pelieHueM anredpandyeckux, AUPQPEpeHUranbHbIX U HHTErpaibHBIX
ypaBHEHHIA; TeOpuu (PyHKIMI KOMIIJIEKCHOTO IIEPEMEHHOI0, TEOPHH BEPOSITHOCTEH U MaTeMaThye-
CKOHM CTaTUCTUKU; 3HATh OCHOBHbIE (PU3MUECKHE 3aKOHBI; YMETh MPUMEHSATh MAaTEMaTHUECKUE Me-
TOJIbI U (PU3MUECKUE 3aKOHBI JUI PELICHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare u3yueHHs HACTOALIEH AMCLUMIUIMHBI CTYJIEHTHI JOJKHBI MOJYYUTh 3HAHMUS,
UMEIOIME HE TOJBKO CaMOCTOSATENIBHOE 3Hau€HHe, HO U oOecreunBaronie 6a30By0 MOJArOTOBKY
JUIsL YCBOEHHUSI TUCLMIUIMH 0a30BOM M BapuaTHBHOW yacTeil Omoka 1 «/lucuuruimsel (MoOIynn)»
y4eOHOro IJIaHa.

1.4. IlepeyeHb IUIAHUPYEMBIX pe3yJIbTATOB 00y4eHHUs] MO AUCHUILINHE (MOIYJI0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMbI

N3yyenne nanHoi yuyeOHON NHMCUMIUIMHBI HANIPaBICHO Ha (OPMHUpPOBAHUE Yy O00yUaIOLIUXCS
cnenyrommx komnerennuii: OITK-1.

No WNunexc Conepxanue B pesynbrare nzydenus yueOHON AUCIUTIIMHBI
o | KoMmme- KOMITETCHIIH 00yJaroImuecs JOKHBI
TEHIUHU (vt €€ yacTH) 3HATh yMeTh BJIAJIETh

1 OIIK-1 | cmocoOHOCTH K OBJa- | — COBPEMEHHBIC | — C HAYYHOW TOY- | —  METOJaMu
JICHUIO 0a30BBIMU | MIPEICTABICHUS | KU 3peHusi | MPOBEICHUS
3HaHUAMU B oOjacTu | 00 aTOMHOM | OCMBICIIUBAaTh ¥ | GU3HYECKUX
MaTeMaTHUKH W €CTe- | CTPOCHUHU BEIle- | HHTEPIPETHPO- HCCIICA0OBAHUI
CTBEHHBIX HAayK, HX | CTBAa, OCHOBHBIC | BaTh ~ OCHOBHBIC | M H3MEPCHUI;
HCITOJIb30BaHHIO B | 3aKOHBI, UJCU U | TOJOKCHHS —  HaBBIKAMU
npodeccrnoHaATEHOM TIPUHIIHAITBI aATOMHBIX  sIBJIe- | IPUMEHEHUS
NEATSILHOCTH aTOMHON (u3M- | HUH, OILICHWBATH | OCHOBHBIX Me-

KM, MX CTaHOB- | MOpsAKU ¢usnye- | TOO0B  GuU3U-
JEHWE M pPa3BU- | CKUX  BEJMYUH, | KO-

THE B UCTOpUYE- | UCIIOIb30BATh MaTemaTHue-
CKOM TOCJeno- | MOJy4YEHHbIE 3HA- | CKOTO aHalIu3a
BaTEJNbHOCTH, UX | HUA B PA3IUYHbIX | JUISl pELICHUS

MaTeMaThuJe- obnactsx ¢u3U- | ECTECTBEHHO-
CKOEC OITMCaHWe, | YeCKOM HayKH W | HAy9YHBIX  3a-
TEOPETUYECKOE | TEXHUKU; Jay;

UCCJICJIOBAHNE M | — B MPAKTUYCCKOM | —  HaBBIKAMHU
IIPAKTHYECKOE JESTEIbHOCTH o0paboTku U

UCTIOJIb30BaHUE; | IPUMEHSITh 3HA- | HHTEPIPETH-
— COBpEMEHHbIC | HUSL O (HU3UYe- | pOBaHUSA  pe-
METOJIbl (U3UKO- | CKHX CBOMCTBaX | 3y/JbTaTOB (hu-
MaTeMaTHYeCKO- | OObEKTOB W SIBJIE- | 3UKO-
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ro MOJEJINpOBa-
HUS U TEOpEeTH-
YECKOro HUcclie-
JIOBaHMs  sIBJIE-
HUI buzukn
aTomMa, MeTOJbl
HaOJI0ICHUS
aTOMHBIX SIBJIE-
HHUH, X DKCIIC-
pPUMEHTAJIbHOE
UCCJIEIOBaHUE U
PaKTUYECKOe
UCIIOJIb30BaHUE;
— HPUHIUITBL
yCTpOHCTBA  H
(yHKIIMOHHPO-
BaHUS OJKCIIEPH-
MEHTaJIbHbBIX
npuOopoB  Juid
UCCIIEI0BAHUS
BHYTPEHHETO
CTPOEHHUSI  aTo-
MOB.

HUM IS co3fa-
HUS TUIIOTE3 M
TEOPETUYECKUX

MOJEJen, MpOBO-
JIUTh aHallu3 rpa-
HULl WX @pUMe-
HUMOCTH,

— MPUMEHATH CO-
OTBETCTBYIOILIHE
METOJBl  IpPOBE-
JeHuss  pusnde-
CKHUX HCCJIen0Ba-
HUM W H3Mepe-
HUM;

— TMPUMEHATH OC-

HOBHBIE METOMbI
¢buzuko-
MaTEMaTH4ECKOI0

aHanu3a Uil pe-
HICHUS ecre-
CTBEHHOHAYYHBIX
3aja4 U (pusnye-
CKOTO MOJEIUPO-
BaHUS B HPOU3-
BOJICTBEHHOU
NPAKTUKE;

- MIPUMEHSTh
UMEIOLIUECS TEO-
peTuueckue 3Ha-
HUS Ul TIpOBe-
J€HUST U HCTOJ-
KOBaHUS  JKCIIe-
PUMEHTOB;

— HacTpauBaThb W
AKCILTYyaTUPOBAThH
AKCIIEPUMEHTAIb-
HbIE TPUOOPHI s
UCCIIEI0OBaHUS
BHYTPEHHETO
CTPOEHMSI aTOMOB;
- MIPUMEHSTh
UMEIOLIUECS TEO-
peTuueckue 3Ha-
HUS JUIsL TIpOBe-
JIEHUsT U MCTOJ-
KOBaHMsI  JKcIle-
PUMEHTOB;

— ¢ TIOMOIIbIO
aJIeKBaTHBIX Me-
TOJIOB OLICHUBATh
TOYHOCTb M IIO-
I'PEIIHOCTh  T€O-

MaTeMaTu4e-
CKOTO  Moje-
JMPOBAHUS,
TeopeTuye-
CKOTO pacyera
U IKCIepH-
MEHTaJILHOTO
uccle10Ba-
HUS;

—  HaBBIKAMU
IIPaBUJILHON
HKCIUTyaTaluH
OCHOBHBIX
npubopoB
00opyI0BaHUS
COBPEMEHHOU
buzmdeckoi
nabopaTopuu;
—  HaBBIKAMH
0o0paboTku U
MHTEPIPETH-
poBaHus  pe-
3yJIBTATOB
HKCIIEPUMEH-
Ta;

—  HaBBIKAMU
IPUMEHEHHS
MOJTYYEeHHBIX
TeopeTHye-
CKMX 3HaHHI
UL pelIeHus
MIPHUKIIATHBIX
3ajad.




pEeTUYEeCKuX pac-
YeTOB M H3Mepe-
HUM, aHaJIu3upo-
BaTh (U3MYECKUN
CMBICJT TIOJTy4YeH-
HBIX PE3YJIbTAaTOB.

2. CTpyKTYypAa U cofep:KaHMe JUCUMILIHHBI
2.1. PacnpenesneHue TPyA0EMKOCTH THCIUILIHHBI 10 BUAAM padoT

OO0mast Tpy10EMKOCTb TUCIUILIMHBI cocTaBisgeT 4 3au. ea. (144 waca), ux pacrpenese-
HUE TI0 BUAaM paldoT mpeacTaBiieHo B Tabmuue (011 cmyoenmos ODO).

Bun yueOHo# paboTh Bcero CemecTtphbl
4acoB (gacel)
5
KonTakTHas padora, B TOM 4ucJje:
AyauTOpHBIE 3aHATHS (BCEro): 76,3 76,3
3aHATH JIEKIIMOHHOTO THUIIA 36 36 - — -

JlaGopaTopHble 3aHATHUS — - — _ _
3aHATUS CEMUHAPCKOr0 TUIA (CEMMHAPBI, IPAKTUYECKHE

36 36 — - —
3aHATHUSA)
Nuas koHTaKTHas padora:
KonTpons camoctostenpaoi pabotsl (KCP) 4 4
[Tpomesxytounas arrecranus (MKP) 0,3 0,3

CamocTosiTesibHasi paboTa, B TOM 4YHcCJIe:
Kypcosas pabora — — — — —
[TpopaboTka yueOHOTo (TEOPETHYECKOT0) MaTepraa 15 15 — — —
BeImonHeHre WHAMBHYaIbHBIX 3aJaHUH (TTOATOTOBKA

N 9 11 11 - - -
COOOLICHNH, TPe3eHTALNH)
Pedepar - — — — —
ITonroroBka K TEKylLeMy KOHTPOJIIO 15 15 — — —
KonTpoJs:
IToaroToBka K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 144 144 - — -
B TOM YHCJIe KOHTAKTHAs 76.3 76.3
pabora
3a4. ell. 4 4

KonrakTHas paboTa mpu MpoBEJACHUH yUeOHBIX 3aHATHH MO AUCIUIUTHHE «ATOMHAs HU3H-
Ka» BKJIFOUACT B ce€0s: 3aHATHS JICKIHOHHOTO THIIA, 1a00paTOpHbIe pabOThI, 3aHITHS CEMHUHAPCKOTO
tumna (MpakTHYEeCKHUEe 3aHATHs), TPYIIOBbIE WU WHIAWBUAyaAIbHbIE KOHCYJIBTAIIMH, MTPOMEKYTOYHAS
aTTecTalnus B yCTHOU opme.

2.2. CTpyKTYypa QM CUUILTHHBI

Pacnpenenenue BuaoB yueOHOM pabOThI M MX TPYIOEMKOCTH MO pa3/ienaM AUCHUIUINHBL.
Pasenbl (TeMbl) IUCHUIUIAHBL, H3y4aeMble B 5 cemectpe (ounas ¢hopma):

6



KonnuecTBo yacos
Ne HaumenoBanue pa3nenos (TeM) AyHHTODHaS Bf:;ijf
n/m Bcero pabota KCP
paborta
J | 113 | JIP CPC
1 |BBenenue B aTOMHYIO (pHU3HKY 6 2 2 2
2 |ILmanerapuas Mozaens atoMa Pesepdop- 11 4 4 3
na—bopa
3 |KopIryCKyJIIpHO-BOJIHOBOM Ty aJi3M 8 2 4 2
4 |OcHOBBI KBAaHTOBOM TEOPHH 8 2 4 2
5 |YpaBuenus lllpeaunrepa u kBaHToBas 18 4 8 2 4
TEOpHsi aTOMa BOJIOPOJIa
6 |MHOrod3JIeKTPOHHBIC ATOMBI 14 6 4 4
7 |ATOM B 10JI€ BHEIIHUX CHJI 10 4 4 2
8 |[Ipunnum [Taynum u snekTpoHHast KOHDH- 18 4 6 2 6
r'ypauus aToMOB
9 |PeHTreHOBCKOE U3Iy4YEeHUE 4 2 2
10 |MomnekysipHBIE CIIEKTPHI B XHMHUYECKast 4 9 5
CBSI3b
11 |OnTudeckue KBaHTOBbIE T€HEPATOPbI 6 2 4
12 |Makpockonuueckue KBaHToBbIe siBienusi| 10 2 8
HToro no nucuuniimnHe: 117 36 | 36 4 41

[Ipumeuanue: JI — nekiuu, 113 — npakTudeckue 3anatust / ceMuHapsl, JIP — maGoparopusie
sanstust, CPC — camocTosiTenpHast paboTa CTyeHTA.

2.3. Conep:xanue pa3aeyioB (TeM) AUCHUITIMHBI

2.3.1. 3auAaTHA JeKIHOHHOI0 THIIA

No HaumenoBanue ®dopma TeKyIIero
Copepxanue pazzena (TeMbl)
/T paszzena (TeMbl) KOHTPOJISI
1 |BBexnenue B aToM- [IpenMer u 3amaun atromHON (Qu3uku.| OTBETH HA KOHTPOJIb-
HYIO0 QU3UKY Muxkpomup. MacmTalObl. IKCIEPUMEHTANb-| HBIE BOTPOCHI / BBI-
HbIE JJaHHBIE O CTpoeHUH aroma. CepuanbHble| TOJTHEHHE MIPaKTUIe-
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax, KOM- CKHX 3aJ[aHHI

OuHaIMOHHBIA npuHIMN PuTia, Tepmel. Kiac-
cudeckas Mojesib aroma ToMcoHa. DIeMEHTHI
KJIACCUYECKOW TEOpUU DJIEKTPOMArHUTHOTO
W3ITy4YEeHUSI.

DJieMeHThl KBaHTOBOM onTuku. KBan-
Tel cBeta (Qotonsr). TemnoBoe wu3myueHHE:
KJIACCUYECKHI ¥  KBAHTOBO-MEXaHUYECKUMN
noaxon. DotodhdexT: ero BUIBI U 3aKOHBI
®dopmyna DiHIITeHA. [laBieHre U3IydeHus.
[Tornomenune wuznydyenusa. Nsnyuenne Basu-
noBa—Yepenkona. Ipdexkr KomnroHna.

2 |[InamerapHas Mo- Omneitel Pesepdopna. Anepuas monens| OTBETH HA KOHTPOIb-
nenb atoma Pesep- |aroma. BwiBog dopmynsl Pesepdopna ansi| Hble BONPOCHI / BbI-
¢opna-bopa paccesaust o-9acTuil. CieacTBUs U3 OMBITOB| IMOJTHCHUE TPAKTHUYC-

Pesepdopna. DKcrepuMeHTaIbHAs IPOBEPKA| CKUX 3a/1aHuH / TeCTH-
7




dopmynsl Pesepdopna. [lnanerapHast Mmogens
atoma Pesepdopna. CTONKHOBEHHE YACTHIL.
CeueHue paccesiHus.

CnexTpajibHble CEpUU aTOMa BOAOPO-
na. DJIeMEeHTapHass OOpOBCKasi TEOpHsl aToma
Bosopona. Iloctymarel bopa. Dkcnepumen-
TaJIbHOE TOJATBEPKIECHUE AUCKPETHOM CTPYK-
TYpBl SHEPreTHYECKUX YPOBHEH aTOMOB, OIIbI-
bl @panka u ['epua. bopoBckas Monens aTo-
Ma Boaoposaa. CrieKTpajibHble CEpUH BOJIOPO-
IOmoMOo0HBIX cucTeM. Hemocratku Teopuun
bopa.

poBaHUe

KopnyckynsipHo-
BOJIHOBOM JlyaJIu3M

Yactunel 1 BoaHbl. KopmyckyisipHo-
BOJIHOBOM Ayanu3M. I'unoresa ne bpoiinsa u ee
JKCIIEPUMEHTAIBHOE MTOATBEPKICHNE HA NPU-
Mepe AudpakiUM  3JIEKTPOHOB, AaTOMOB,
HertpoHoB. OmeiTel JleBuccona—/[xepmepa u
Tomcona. da3zoBasg U IpyNIoOBas CKOPOCTH
BoiH ne bpoinsa. Cratuctudeckuii xapakrtep
CBSI3M KOPIIYCKYJISIDHBIX U BOJIHOBBIX CBOWCTB.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MTOJTHEHHE MPAKTHYC-
CKHUX 3aJaHuM

OCHOBBI KBAHTOBOU
TEOpPUH

CocTosiHHE YacTHIIBI B KBAHTOBOU T€O-
pun. BomHoBast ¢GyHKIMS W ee CcTaTUCTHUYe-
ckuii cMbica. [Tpunuun cynepnosunuu. One-
paTtopel B KBaHTOBOM MEXaHHKE W UX CBOH-
crBa. CoOOCTBEHHbIE 3HAUEHUS U COOCTBEHHbIE
¢bynkuuu omepatopoB. OmnepaTopbl Ba)KHEM-
X PU3NYECKUX BEIUUUH (KOOPIUHATHI, UM-
IIyJIbCa, MOMEHTAa HMIIyJIbCA, MPOEKIHH MO-
MEHTa HMITyJIbca, KUHETHYECKOH, MOTEHIH-
QIbHOW M TOJHOM »Heprum). YcCJIOBHE BO3-
MO>KHOCTH OJIHOBPEMEHHOT'O H3MepeHus (u-
3U4ecKUX BelnMuuH. COOTHOILIEHUE HEOIpee-
nenHoctei [elizenOepra.

XapakTepHble 3a7aud KBAaHTOBOM Me-
xaHUKH. [[BmxeHne cBoOOHOM yacTuibl. Ya-
CTHIIAa B OAHOMEPHON NPSIMOYTOJIBHON MOTEH-
HUanbHON siMe. JIMHEHHBI TrapMOHMYECKUN
ocuuiATop. OTpakeHHWE U INPOXOKIECHHUE
CKBO3b MPSIMOYTOJIbHBIA MOTECHIIMAIBHBIN T10-
por. IloreHnuanpHblil Oapbep KOHEYHOM M-
punbl. TyHHEIbHBIN 2P EKT.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHHE TIPaKTHYe-
CKMX 3aJIaHUU

VYpasuenus [pe-
JMHTepa ¥ KBaHTO-
Bas TEOpUs aTOMa
BOJIOpOJIA

Bpemennoe u crainmoHapHoe ypaBHe-
Hus Illpenunrepa. KBantoBanue. YpaBHEHUS
[Ipenunrepa B oneparopHoit popme. Onepa-
top ['ammnbrona. OnpeneneHue >HEpPreTHUE-
CKOTO CIEKTpa CHUCTEMBI KaK 3ajada Ha co0-
CTBEHHBIE 3HaUEHHUs oneparopa I 'aMuiIbToHa.

KBaHnTOBO-MEXaHMUECKOE  OMUCAHUE
atoma Bojopoja. YpasHenue Illpeamnrepa
Ui aroMa BojaopoAa. PU3HYECKHM CMBICIT
KBaHTOBBIX uucel. Pa3zneneHue nmepeMeHHBIX.
VYrioBoe u pagualibHOE pacupesieseHue IJIeK-

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJIHEHHE MPAKTHYE-
CKMX 3aJaHul / TECTH-
poBaHmMe / BBITIOTHE-
HHUE KOHTPOJIbHOM pa-
OOTBI
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TPOHHOU IIJIOTHOCTH. OHepreTuyecKkui
cnekTp. Oneparopbl MOMEHTa HMITYJIbCa M
MPOEKIIMM MOMEHTa HUMIyJbCa U HX CO00-
cTBeHHble 3HaueHus. [IpaBuna orbopa. Hop-
MaJIbHOE COCTOSTHHE aroMa. BoiHOBBIE (yHK-
LMK U PacIpeleeHue MJIOTHOCTH BEPOSITHO-
CTH. 1S-COCTOSIHUE 3JIEKTPOHA B aTOME BOJO-
poua.

MHuorosi CKTPOHHBIC
aTOMbI

KBanToBanue BOJIOPOOINIOA00HBIX
aToMoB. KpaTHOCTh BBIpOXKAECHHUS SHEPIreTH-
yeckux ypoBHeH. CHMBOJIMKA COCTOSIHHI
3JIEKTPOHA B arome. PacrnpeneneHue ImioTHO-
CTU BEPOSITHOCTH. Y POBHHU U CHEKTPHI IIEJIOY-
HbIX MeTamioB. [IpaBuna orbGopa u crek-
TpallbHble cepuu. TOHKasg CTpPyKTypa CHEK-
TPAJIBbHBIX JUHHUA BOJOPOAONOIOOHBIX aTo-
MOB.

OpOuTanbHble MAarHUTHBIA M MEXaHU-
yecknuii MOMeHThI. CIMH ¥ COOCTBEHHBIN Mar-
HUTHBI MOMEHT »3JIEKTPOHA. OKCIEPUMEH-
TaJIbHOE  JIOKA3aTeJIbCTBO  CYIIECTBOBAHUS
cnuHa, onbiTel lltepna—I'epmaxa. IlomHbli
MOMEHT wuMMyJbca. OmnucaHue COCTOSTHHUI
JNIEKTPOHA B aToMe C IOMOINBI0 Ha0OpOB
KBaHTOBBIX umcesl. CruH-0pOUTaIbHOE B3au-
MOJCICTBUE.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
IMMOJIHCHUC ITPAKTHUYIC-
CKUX 3a/IaHHI / TECTH-
poBaHUe

ATOM B 1IOJIE BHEIII-
HUX CHJI

MarunutHbie CBOMCTBa aToMoB. OpOu-
TaJbHBIMA, CIIMHOBBIM M IIOJHBIM MarHUTHBIM
MOMEHTHI aTOMa. [ MpPOMarHUTHOE OTHOLIEHUE
n MmarHetoH bopa. AToM BO BHENIHEM Mar-
HUTHOM Ttosie. HopmanbHBIA M aHOMaJbHBIN
spdextsl 3eemana u >dpdext INamena—baka.
OHeprusi aTomMa B MarHUTHOM ITOJie. OJIEK-
TPOHHBIN NapamMarHuTHbIN pe3onanc (OI1P) u
€ro MpUJIOKEHUs. ATOM B 3JIEKTPHUYECKOM I10-
ne. O¢ddexr HlTapka.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHUE MPAKTHUYE-
CKHUX 3aJaHuM

[Tpunnun [aynu u
AJIEKTPOHHAS KOH-
duryparusi aToMOB

CucremMbl TOXIECTBEHHBIX YaCTHLL.
Cummetpusi BOMHOBBIX (DyHKIMA. Bo3oHBI U
dbepmuonbl. MHOT03J1€KTpOHHBIE aTOMBI. O6-
1{{€ NPUHLHUIBI ONTUCAHUS MHOTOAJIEKTPOHHO-
ro aroma. [lpunuun Ilaynu u KBaHTOBO-
MexaHudeckas (opMyarpoBKa npuHnumna Ila-
ynu. ATOMHBIE OOOJIOYKH U TMOAO0OOJIOYKH.
OnexktpoHHas KoH¢wurypauus. CymmapHbIe
OpOUTATBHBIN, CITMHOBHIN U TIOJIHBIH MOMEHTHI
MHOT03JIEKTpOHHOTO aroma. LS (HopmanbHast)
u jj-cBsizu. CrekTpaibHbIE 00O3HAYCHUS U
npaBuiaa OTOOpaA. 3amoyIHeHHE 3JEKTPOHHBIX
oOosouek B aTomax. [leproguueckas cucrema
2JeMeHTOB MeHpaeneeBa. DIEKTPOHHAs KOH-
durypanus 1 npaBmwia XyHna.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHHE TIPaKTHYe-
CKUX 3aJlaHHii / TECTH-
pOBaHME / BBINIOJTHE-
HUE KOHTPOJIBHOM pa-
00THI

PeHTreHosckoe u3-

TopMo3HOE U XapaKTEPUCTHYECKOEC

OTBETHI HA KOHTPOJIb-
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JTy4YeHHe pEeHTreHOBCKOE n3nydyeHne. Cepuu B CIIEKTpax| HbIE BOIPOCH / BBI-
XapaKTepUCTHUECKOTo n3nydeHus. OCOOEHHO-| TTOJTHEHHE MPaKTUIe-
CTH  XapaKTEpPUCTUYECKHUX PEHTTEHOBCKUX CKUX 3aJlaHUH
cnekTpoB. 3akoH Mo3snu. OcoOEHHOCTH CTIeK-
Tpa norjouieHus. ToHKast CTpyKTypa peHTre-
HOBCKHMX CIIEKTPOB.

10 |[MouekynspHbIe CrtpoeHnue, cBOMCTBA U CHEKTPbI MoJie-| OTBEThl Ha KOHTPOJIb-
CHEKTPBI U XUMUYe- [Kyi1. OHHBIA U KOBaJCHTHBIN THIBI XHMHYE-| HBIC BOMPOCHI / BBI-
CKasl CBSI3b CKOM CBsi3U. Bunpl 1BUMKEHUN B MOJIEKYyJE€ M| MOJHEHUE ITpaKkTuye-

TUTBl MOJIEKYJISIPHBIX CIEKTPOB. DJIEKTPOH- CKHX 3a/IaHUI
HbIE CHEKTPbl MOJIEKYJ M HUX KojebaTeabHO-

BpamiareiabHas CcTpykrypa. Kriaccudukarus

ANEKTPOHHBIX COCTOSIHMM MoJjekys. IIpasuiio

oTOOpa ISl JIIEKTPOMATrHUTHBIX MEPEXOJIOB B

JIByXaTOMHBIX MOJIEKYJIax.

11 |Onrtuueckue KBaH- BreinykneHHoe (MHAyLHpoBaHHOE) U3-| OTBETH HA KOHTPOJIb-

TOBBIE TeHEpATOPhl |TyueHue. OnTHYecKHe KBAHTOBbIE I'€HEpaTO-| HbIE BOIPOCHI / BbI-
pHl (71a3epsl). Baxkneitmue tumnsl nazepoB. Oc-| MOJHEHUE NPAKTHYE-
HOBHBIE KOMIIOHEHTHI Jiazepa. CBoOMCTBa Ja- CKHX 3a/IaHUU
3€pHOTr0 U3JIy4YEHHS.

12 |Makpockonuueckue DNeMEeHTbl KBaHTOBOM CTaTUCTHKHU.| OTBETHI HA KOHTPOJIb-
KBaHTOBBIC ABJeHHS |CTaTUCTUYECKHE pacmpeneneHuss @DepMu—| HbIe BOIPOCH / BbI-

Hupaka u boze—DiiHIITeiiHA. DJIEKTPOHBI B| MOJHEHUE MPAKTHYE-
Kkpuctayinax. OHepruss @Pepmu. Puzndeckue CKMX 3aJIaHUU
OCHOBBI CBEPXIIPOBOJMMOCTH U CBEPXTEKy4Ye-
CTH U UX KBAHTOBasI IPUPOAA.
2.3.2. 3aHATHS CEMHUHAPCKOI0 THUIA
Ne HaumenoBanue ®dopma TEKyIIEero
Conepxanue pazzaena (TeMbl)

T/T1 pasnena (Tembl) KOHTPOJIS

1 |BBenenue B aTOM- [Ipeamer u 3amaun atromMHO#M (u3ukh.| OTBETH HA KOHTPOJb-

HYIO0 QU3UKY Mukpomup. MacmrTalbl. OJKCEpUMEHTANb-| HBIE BOMPOCHI / BBI-
HbI€ JJaHHBIE O CTpoeHUH aroma. CepuanbHble| TOJHEHHE MTPaKTUIe-
3aKOHOMEPHOCTU B aTOMHBIX CIIEKTPax, KOM- CKHX 3a/IaHUi
OuHauMOHHBIN MpuHIMI Putna, Tepmsl. Knac-
cudeckas Mozienb atoma ToMcoHa. DJIEMEHTHI
KJIACCUYECKOW TEOpUU 3BJIEKTPOMArHUTHOTO
W3IIyYEeHUSI.

DJjieMeHThl KBaHTOBOW onTuku. KBan-
Tl cBeTa (¢oronsl). TemnoBoe wu3IydeHUE:
KJIACCUYECKMH W  KBAHTOBO-MEXaHUYECKUU
noaxoa. MoTordexT: ero BUIBI U 3aKOHBI.
®opmyna DuHIITeHHA. JlaBIeHUE U3TyUYEeHHUS.
[Tornomenune wuznydenus. Nznydenue Basu-
noBa—Yepenkona. dddexr Komnrona.
2 |llnmanerapHas Mo- Omnbitel Pesepdopna. SAnepuas mozaens| OTBETH Ha KOHTPOJIb-

nenb aroMa Pesep-
¢dopna—bopa

atoma. BreBog dopmyner Pesepdopma s
paccesaHud O-4aCTHL. CJIG,HCTBI/ISI N3 OIIBITOB
Pesepdopna. DxcrnepuMeHTanbHas TPOBEpKa
dopmynsl Pesepdopna. [lnanerapHas Mozens
atoma Pesepdopma. CTONKHOBEHHE YACTHIL

HBIE BOTIPOCHI / BBI-
MOJIHCHUC MTPAKTUYC-
CKUX 3aJaHui
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CeueHue paccesiHus.

CriekTpanbHble CEpUH aToMa BOAOPO-
na. DJIeMEeHTapHass OOpOBCKasi TEOpHsl aToma
Bogopona. [loctynmatel bopa. DxcnepumeH-
TaJIbHOE TOJATBEPKICHUE AUCKPETHOU CTPYK-
TYpbI SHEPTeTUYECKIX YPOBHEH aTOMOB, OIbI-
Tl @panka u ['epua. bopoBckas monens aTo-
Ma Boaopoza. CreKTpalibHble CEpHH BOJIOPO-
IomoMo0HBIX cucTeM. HemocraTtku Teopuun
bopa.

KopnyckynspHo-
BOJIHOBOM JlyaJIu3M

Yactunel 1 BoaHbl. KopmyckyisipHo-
BOJIHOBOM AyanusM. I'unoresa ne bpoiins u ee
JKCIIEPUMEHTAIBHOE MTOATBEPKICHNUE HA NPU-
Mepe AudpakuM  JIEKTPOHOB, aTOMOB,
HertpoHoB. OmeIiTel JleBuccona—/lxepmepa u
Tomcona. da3zoBasg U IpyNIoBas CKOPOCTH
BoiH ne bpoinsa. Cratuctudeckuii xapakrtep
CBSI3M KOPIIYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MTOJTHCHHE MPAKTHYC-
CKUX 3aJaHui

OCHOBBI KBAHTOBOU
TEOPUH

CocTrosiHue yacTulbl B KBAHTOBOU TEO-
pun. BonHoBas ¢yHKUMS W ee CTaTUCTHYe-
ckuii cMbica. [Tpunuun cynepnosunuu. One-
paTtopel B KBAaHTOBOM MEXaHHMKE U UX CBOH-
ctBa. CoOCTBEeHHbIE 3HAUYEHHUS U COOCTBEHHBIE
¢byHkuuu omnepatopoB. OmnepaTopbl Ba)KHEH-
X (PU3NYECKUX BEIUUUH (KOOPIUHATHI, UM-
IIyJIbCa, MOMEHTA HMIIYJIbCA, IPOEKIUU MO-
MEHTa HUMITyJIbCa, KUHETHYECKOH, IMOTEHIU-
QIbHOW M TIONHOM »Heprum). YcJoBUE BO3-
MO>KHOCTH OJHOBPEMEHHOTO H3MepeHus (u-
3U4ecKUX BelNMuMH. COOTHOILIEHUE HEOIpee-
neHnHoctei [elizenoepra.

XapakTepHble 3a7aud KBAaHTOBOM Me-
xaHUKH. [[BmxkeHne cBoOOHOM yacTuibl. Ya-
CTHIIAa B OAHOMEPHON NPSIMOYTOJIBHON MOTEH-
HUanbHON siMe. JIMHEHHBI TrapMOHMYECKUHN
ocuuiATop. OTpakeHHWE U INPOXOKICHHE
CKBO3b MPSIMOYTOJIbHBIA MOTECHIIMAIBHBIN T10-
por. IloreHnuanbHbIil Oapbep KOHEYHOM ILIH-
punbl. TyHHEIbHBIN 2P EKT.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHHE TIPaKTHYe-
CKMX 3aJIaHUU

VYpasuenus pe-
JMHTepa U KBaHTO-
Bas TEOpUs aToMa
BOJIOpOJIA

Bpemennoe u crainmoHapHoe ypaBHe-
Hus Illpenunrepa. KBantoBanue. YpaBHEHUS
[lpenunrepa B oneparopuoit popme. Onepa-
top ['amunbrona. OnpeneneHue s3HepreTUye-
CKOTO CTEKTpa CHUCTEMBI KaK 3ajadya Ha co0-
CTBEHHBIE 3HaUEHUS ornepartopa [ 'aMuIbToHa.

KBanToBo-mexannueckoe OMMCAaHUE
aToma Bojaopoaa. Ypasuenue [Ipenunrepa mist
atoma Boaopoaa. PU3NUECKUI CMBICI KBAHTO-
BbIX uHcell. PasneneHue mepeMeHHbIX. YTIIO-
BO€ U PaJMAIBHOE PACIPE/ICICHUE SJIEKTPOH-
HOM TUIOTHOCTH. OHEPreTHYECKUM CIEKTP.
Oneparopsl MOMEHTa MMMYJbCA M MPOEKIUHU

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJIHEHHE TPAKTHYE-
CKHUX 3aJ1aHUM / BbI-
MOJIHEHUE KOHTPOJIb-
HOM pabOTHI

11




MOMEHTa MMITYJIbCa U X COOCTBEHHBIC 3HAUe-
Hust. [IpaBuna otOopa. HopmaibHoe cocTosiHMe
aroma. BormHOBBIE (D)yHKIIMHM ¥ pacripenesieHue
IUIOTHOCTH BEPOSTHOCTH. 1S-COCTOSIHUE 3JIeK-
TPOHA B aTOME BOAOPOJIA.

MHOro21eKTpOHHbBIE
aTOMBI

KBantoBanue BOJIOPOJIOTIOT00HBIX
aToMoB. KpaTHOCTh BBIpOXKIECHUS >HEPreTH-
yeckuX ypoBHeH. CHMBOJIMKA COCTOSIHHI
3JIEKTpOHA B aroMme. PacmpeneneHue IMIOTHO-
CTU BEPOSATHOCTU. YPOBHU U CIEKTPHI LIEI0Y-
HbIX MeTtamioB. [lpaBuna orbGopa u choek-
TpaibHble cepuu. TOHKasg CTPyKTypa CIEK-
TPAJIbHBIX JIMHUM BOJOPOJONOIOOHBIX aTo-
MOB.

OpOuTtanbHbple MAarHUTHBIA W MEXaHH-
yeckuii MOMeHTHI. CITUH U cOOCTBEHHBIN Mar-
HUTHBIA MOMEHT D3JIEKTPOHA. ODKCHEPUMEH-
TalbHOE  JI0KA3aTEJIbCTBO  CYIIECTBOBAHUSA
cnuHa, onbiTel llTepHa—I'epmaxa. IlomHbrit
MOMEHT wuMIlyjibca. OIHcaHue COCTOSHUMN
JJIEKTPOHAa B aToMe€ C IOMOILbI0 HabOpOB
KBAaHTOBBIX uunces. CnuH-OpOUTalIbHOE B3au-
MOJEHCTBHE.

OTBeTHI HAa KOHTPOJIb-
HBIE BOTIPOCHI / BBI-
MOJIHEHHE TPAKTHYE-
CKUX 3aJaHui

ATOM B 10JIE BHEILI-
HUX CUJI

MarnutHbie cBoiicTBa aTroMoB. OpOu-
TaJbHBIA, CIIMHOBBIM M IIOJHBIA MarHHTHBIN
MOMEHTHI aToMa. [ MpOMarHUTHOE OTHOIICHUE
1 MarHeToH bopa. AToM BO BHEIIHEM Mar-
HUTHOM Tiosie. HopmanbHbBII M aHOMaJIbHBIN
s dextsr 3eemana u sddekr Ilamena—baka.
DHeprusi aToMa B MarHUTHOM Iojie. OJIeK-
TPOHHBIM MapaMarHuTHbIN pe3onanc (OI1P) u
€ro MPUIIOKEHHS. ATOM B DJIEKTPUUECKOM I1O-
ne. Dddexr lrapka.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJIHEHHE MPAKTHYE-
CKHX 3aJaHUH

[TpuHnun [Taynu n
JJIEKTPOHHAs KOH-
¢duryparms aroMoB

CucreMpl TOXAECTBEHHBIX  YacCTHL.
CummeTpusi BOJHOBBIX (PYHKIUH. B0o30HBI M
¢bepMuonbl. MHOTO3NIEKTPOHHBIE aTOMBL. O0-
M€ MPUHLUIBI OMUCAHUSA MHOTO3JIEKTPOHHO-
ro aroma. [Ipmamun Ilaynm u KBaHTOBO-
MexaHu4deckas (opMyaupoBka npuHuumna Ila-
yid. ATOMHBIE OOOJIOYKM M TIOJ00OJOYKH.
OnexktpoHHas KoH¢urypauus. CymmapHbIe
OpOUTANBHBINA, CTUHOBBIN ¥ ITOJTHBI MOMEHTBI
MHOT03JIEKTpOHHOTO0 aroma. LS (HopmanbHast)
u jj-cBsa3u. CnekTpanbHble 00O3HAueHHUS U
npaBwia OTOOpa. 3aloJIHEHUE B3JIEKTPOHHBIX
obosoyek B atomax. [lepuoandeckas cucrema
3JeMeHTOB MenzeneeBa. DJIEKTPOHHAsT KOH-
¢burypanus u npasuia XyHja.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJTHEHUE TPaKTHYe-
CKHUX 331aHUM / BbI-
MOJTHEHUE KOHTPOJIIb-
HOM pabOoTHI

2.3.3. J1aGopaTopHbIe 3aHATHS

CornacHo yuyeOHOMY IUIaHY 3aHATHS Ja0OpaTOPHOIO TUMA MO JAHHOM JUCHMIUIMHE Mpeay-
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CMOTpeHbl B paMkax yueOHOM nucuuruimHbl b1.b.10 O6mumii ¢pusnueckuil npaktukym (AToMHas
¢dusuka) (cMm. coorBercTByIomTyI0 PI1JT).

2.3.4. IlpuMepHas TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY IUIaHY KypcoBble paOOThl (IIPOEKThI) MO JAaHHOM IMCLUIUIMHE He
IPEyCMOTPEHBI.

2.4. IlepedyeHb y4eOHO-METOMYECKOr0 ofecredeHHsl IS CaMOCTOSITeJIbHOH PadoThI
o0yyarommxcst o JMCHHUIIHHE (MOAYJII0)

Ne

[lepedyeHp yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCIIUTIITAHBI

phI

Buna CPC .
n/n 10 BBITIOJTHEHUIO CAMOCTOSITENIbHON pabOThI
1 | IIpopabotka yuebHOro |[MeTonuyecKkue yKa3aHHs MO OpraHU3alMU CaMOCTOSATEIbHOU pa-
(TeopeTHUYECKOro) OOTBI CTYNEHTOB, YTBEpKICHHBbIE Kadeapol OMTOAIEKTPOHUKH,
Marepuana); npotokos Ne 6 ot «01» mapra 2017 1.
BBHITIOTHEHUE UHIUBUIY-
aJIbHBIX 3aJaHuH,
pedepar;
MOJrOTOBKA K TEKYILIEH
Y TIPOMEXKYTOUHOM
aTTeCTaIluU
2 | IloaroroBka k mpakTu- |MeToaMYECKHE yKa3aHHUS [0 OpraHU3allid CaMOCTOSITENILHOM pa-
YECKUM 3aHSATHAM OOTBI CTYJICHTOB, YTBEP)KICHHBIE Kadeapod OMTOIIECKTPOHUKH,
npotokoi Ne 6 ot «01» mapra 2017 1.
3 | TloxmroroBka K BEIMOJ- |MeToauyecKknue yKa3aHHUS [0 OpPraHU3alldd CaMOCTOSITEIILHOM pa-
HEHUIO JTa00paTOPHBIX |OOTHI CTYIEHTOB, YTBEpXKACHHBIE KadeApoil ONTOIIEKTPOHHUKH,
pabor rpotokoi Ne 6 ot «01» mapra 2017 .
No [TepedeHpb yueOHO-METOIUIECKOTO 0OECTICUSHHS
wn HaumenoBanue pazzaena (Tembl) JTUCIUILTAHBI TIO BBITTOTHEHUIO
CaMOCTOSITENIbHOW PabOTHI
1 |BsexceHue B aTOMHYTO QU3HKY 1. bapkos A.Il., lopomr B.C., JIsicenko B.E., Hu-
2 [ImanerapHas mozens atoma Pe- kutuH B.A., [IpoxopoB B.I1., XoTtasiuckas E.b. Atom-
sepopra—bopa Hast ¢u3MKa: ydeOHO-MeTonudyeckoe mocooue.— Kpac-
3 Kopryckysipro-BoHOBOM fya-  |momap: Ky6anckuii roc. yu-1, 2016.
JIA3M 2. DnexTpoHHBIN Kype «Pusnka aromMay (BKIHOYa-
4 |OcHOBBI KBAaHTOBOM TEOPHH er B ce0s: 1) DJIEeKTpOHHBIM Kypc JEKIMii; 2) KOH-
5 VYpasuenus llpenunrepa u KBaH-  |TpOJIbHBIC BOIPOCHI MO pasjiesiaM yueOHOTo Kypca; 3)
TOBAasi TEOPHsI aTOMa BOJIOPO/Ia MpaKTUYECKHE 3aJaHus 10 pasziesaM yueOHOTO Kypca,
6 |MHOTr03JIeKTPOHHBIC ATOMBI 4) TecTsl MO pazlenaM y4eOHOTO Kypca); peXHM J0-
7 |ATOM B 10JIe BHEITHUX CUJI CTyma:
8 [Mpuaiwn [Taynm u snekTpoHHas http://moodle.kubsu.ru/
KOH(Uryparms aToMoB 3. Upomor WN.E. KsantoBas ¢usuka. OCHOBHBIC
9 |PeHTreHOBCKOE U3IIy4EHHE 3aKOHBL: yueOHoe mocobue [DneKTpoHHBIH pecypc]:
10 MOHGKYJISIpHI:Ie CHEKTPBI U XUMHU- yqe6. rmocooue — SHCKTpOH. ,I[EiH. — Mocksaa: I/I3z[a-
yeckas CBSI3b TenbcTBO «Jlaboparopus 3uanmity, 2017. — 261 c. —
11 |OnTuyeckue KBaHTOBBIE T€HEPATO- Pexum noctyma:

https://e.lanbook.com/book/94103
4. Uponos U.E. 3agaun no obmeit pusuke [Dmek-
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MaKPOCKOHI/I‘IeCKI/Ie KBAaHTOBBIC
SABJICHUA

TPOHHBIN pecypc]: yuel. mocodue — DIEKTPOH. AaH. —
MockBa: U3narensctBo "JIabopatopus 3Hanwmii", 2014.
—431 c. — Pexxum nocryma:

https://e.lanbook.com/book/66335

5. bynkep JI. AtromHas ¢pusnka [DIeKTpOHHBIN pe-
cypc]: yue6. mocobue / [I. byakep, 1. Kumbenn, /.
HeMumib. — DnekTpoH. aaH. — MockBa: OuU3MaTiuT,
2010. — 396 c. — Pexxum poctyma:

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

6. Lnonsckuit 2.B. Artomuas ¢usuxa. Tom 1.
BBenenue B aromHyro Gu3MKy [DJEKTpOHHBIA pe-
cypc]: yueb. — DnektpoH. maaH. — Cankt-IlerepOypr:
Jlanb, 2010. — 560 c. — Pexum gocryna:

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

7. nonbckuit 2.B. Atomuas ¢usuka. Tom 2. Oc-
HOBBI KBAaHTOBOM MEXAaHUKU U CTPOEHHUE BJIEKTPOHHOM
0007109kl atoMa [DIEeKTpOHHBIM pecypc]: y4ebd. —
OnextpoH. paH. — Cankr-IletepOypr: Jlanp, 2010. —
448 c. — Pexxum noctyma:

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

Y4eOHO-MEeTOAMYECKHE MaTepHAlIbl A1 CAMOCTOATEIBHONU padoThl 00yYaOIIUXCs U3 YUCIa
WHBAJIMIOB U JIMI] C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMHU 310poBhs (OB3) mpenocrasistorcst B op-
MaX, aJalTUPOBAHHBIX K OTPAaHUYCHHUSIM UX 370POBbsI U BOCIPUITUS UH(DOPMALIUHU:

Jns muu ¢ HapyIeHUsMU 3pEHHUS:

— B I1€4aTHON (hopMe yBEIMYEHHBIM HIPUPTOM,
— B (popMe PIIEKTPOHHOI' O IOKYMEHTA.

I[.HSI JIMI C HAPpYHICHUSAMHU CIIyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.
Jlis 1 ¢ HapyIeHUsIMH OIIOPHO-JIBUTaTEILHOTO arapara:

— B I1e4aTHoOM (opme,

— B (popMe PIIEKTPOHHOI O TIOKYMEHTA.
JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa 00yda-
FOIIMUXCSL.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH

B mponecce npernogaBand JUCHUITIIMHBI UCITOJIB3YIOTCA CICAYIOIMHNE METOAbI:

— JICKIIUH,

— MPOBCACHUC MMTPAKTUICCKUX 3aHSITI/II\/'I;

— JIOMAIITHHUE 3aJ1aHHUS;
— 0Tpoc;

— UHAUBUAYAJIbHBIC TPAKTUYCCKUC 3a/IaHU;

— KOHTPOJIbHBIE PabOThI;
— TECTUPOBAHME;

— KOHCYJIbTALIUU MIpernoaBaTeneit;

— caMoCTOsATeNbHAsE paboTa CTYJCHTOB (M3yUeHHE TEOPETHUECKOro MaTepHuaia, oAroToBKa
K J1JaOOpaTOPHBIM 3aHATHSM, BBIIIOJHEHHE JOMAIIHUX paboT U MHIUBUIYaJbHBIX THIIOBBIX pacue-
TOB, IIOATOTOBKA K OIPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jlis mpoBeieHrs BceX JIEKIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHSITHIA UCIIONb3YIOT-
Csl MyJIbTUMEJUITHBIE CPENCTBA BOCIIPOU3BEACHUS AKTUBHOT'O COJAEPKUMOTO0, MO3BOJISIOLIETO CIIY-
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IIATEII0 BOCIPUHUMATh OCOOEHHOCTH M3y4yaeMOro MaTepuaia, 3a4acTyl0 WIPaollye Pelaollyro
pOJIb B MOHUMAHUM U BOCHPUATHH, a Takxke (OpMUPOBAHMM MPOPECCHOHATBHBIX KOMIIETEHIIHH.
WHTepakTHUBHBIE ayIUTOPHBIE 3aHATUS C UCIOJb30BAaHUEM MYJIbTUMEIUNWHBIX CHCTEM IO3BOJISIOT
aKTUBHO U 3(Q(PEKTHUBHO BOBJIEKATh y4allluXcs B y4eOHBII MpoOLECC M OCYLIECTBIATh OOpPaTHYIO
cBs13b. [ToMHMO 3TOT0, CTAHOBUTCSI BO3MOXHBIM dPPEKTHBHOE OOCYkICHUE CIIOKHBIX M JIUCKYCCH-
OHHBIX BOIIPOCOB U MPOOJIEM.

[To u3yvyaemoil AUCUMILIMHE CTYJIEHTaM IPEJOCTaBISETCS BO3MOKHOCTh OTKPBITO IOJIb30-
BaThCsl (B TOM YHCJIe KONUPOBATh HA JIMUHbIE HOCUTEIH MH(POPMALMU) MOATOTOBIECHHBIMU BEIY-
MM JAaHHYIO TUCLUIUIMHY MpernojaBaTesieM MaTeprajaMu B BUJE 3J1eKTPOHHOI0 KOMILIEKCA €O-
NPOBOK/I€HN 1, BKIIIOYAIOILETo B ce0sl:

— BJIEKTPOHHBIE KOHCIIEKTHI JIEKIIUH;

— 3JIEKTPOHHBIE TUIaHbI IPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHUI;

— BJIEKTPOHHBIE BapUAHThl y4€OHO-METOJUYECKUX MOCOOMM ISl BBIIOJIHEHUS J1abopaTop-
HBIX 3aJIaHUH;

— CIIMCKHU KOHTPOJIBHBIX BOIPOCOB K Ka)KJI0M TeMe U3y4aeMoro Kypca;

— pa3HOOOPA3HYIO JOMOJHUTENbHYIO JIUTEPATYPY, OTHOCSIIYIOCS K U3y4yaeMOi AUCHUIUINHE
B 2JIEKTPOHHOM BHJE (B Pa3lIMYHBIX TEKCTOBBIX (hopmarax u rpaduueckux (opmarax, a TaKxKe B
dopmarax *.pdf, *.djvu.

ConpoBoXKIEHHE CaMOCTOSATENBHON pabOThl CTY/IEHTOB TAKXKE OPraHU30BaHO B CIIEAYIOIINX
dopmax:

— YCBOEHHE, JOIOJIHEHUE U BHUKAHUE B pa3OupaeMble pa3Jesibl JUCHUIUIMHBI IPU TOMOLIN
3HAHMH IOJIy4aeMbIX 10 CPEACTBAM M3YUYEHUS PEKOMEHIYEMOH JINTEPATypbl M OCYILECTBISEMOE
yTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAllUW, OPTraHU30BaHHbIC NIl Pa3bsICHEHUS NMPOOJIEMHBIX MOMEHTOB IIPH CaMo-
CTOATEIHLHOM HM3YyUYEHUHU T€X WJIM HHBIX aCIEKTOB Pa3/esioB ycBauBaeMoil mHGoOpMaluu B JAUCLHU-
IUIMHE.

OcHoBHbIE 00pa30oBaTeIbHbIE TEXHOJIOTHH, UCIIOIb3YEMbIE B YUEOHOM ITpOoLIecCe:

— UHTEPAKTUBHAs JIEKIIUA ¢ MYJbTUMEIUHHON CUCTEMOM C aKTUBHBIM BOBJIEUYEHHEM CTY/ICH-
TOB B y4€OHBIH MpoIiecc U 0OPaTHOM CBS3BIO;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHHUEM;

— 00CY’KJIEHHE CIIOKHBIX M IUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelIeHre MpooieM;

— KOMITBIOTEPHBIE 3aHATHS B PEXKUMAX B3aUMOJICHCTBUS «IIpeNoaBaTesb — CTyICHT», «CTYAEHT
— MIPET0JIaBaTeNby, «CTYACHT — CTY/ICHTY;

— TEXHOJIOTUH CMEIIAHHOIO O0YYEHHs: TUCTAHIMOHHBIE 3a/IaHNs U YIIPAXKHEHUs], COCTaBJICHUE
TJIOCCapUeB TEPMUHOB U OTIPEACIICHHH, TpymIoBbie MeTobl Wiki, HHTEpHET-TeCTHPOBAHHE U AHKETH-
pOBaHHUE.

NuTepaxTrBHBIE 00pa30BaTEIbHBIE TEXHOIOTUH, UCIIOIb3YEMBIE B Ay JUTOPHBIX 3aHATUSIX:

— TEXHOJIOTUS Pa3BUTUS KPUTUUECKOTO MBIIIICHHUS;

— JIEKIIUM C IPOOJIEMHBIM HU3JI0)KEHHUEM;

— MCII0JIb30BaHME CPECTB MYJIbTUMEINA;

— U3y4YEHUE U 3aKpEIUIEHHE HOBOI'O MaTepuasa (MHTEpaKTHUBHAs JIEKLMs, paboTa ¢ Harysa-
HBIMHU [T0COOMSIMH, BUJEO- U ayJMOMaTepuallaMy, UCI0JIb30BaHHe BoNpocoB, CokpaTHUeCKuil aua-
JI0T);

— oOcCyXJIleHHE CIOXKHBIX M JIUCKYCCHOHHBIX BONPOCOB M MpoOieM («3aliMu MO3HIIHIO
(1kama MHEHH)», MPOEKTUBHbIE TEXHUKHU, «OJUH — BABOEM — Bce BMecTe», «CMEHHU MO3UIIHION,
«/luckyccus B cTuiie TENEBU3MOHHOTO TOK-IIIOY», 1€0aThl, CHMIIO3UYM);

— pazpenienue nmpoosieM («JlepeBo pemennii», «Mo3roBoi MTypmM», « AHAIU3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHNUS;

— paboTa B MaJIbIX TPyIITax;

— UCNOJIb30BaHUE CPEACTB MYJIbTUMEUA (KOMIIBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSI KOMIBIOTEPHOIO MOJIEIMPOBAHUS YHCICHHBIX pAacyeTOB B HHIKEHEPHO-
matematuueckoit cucteme MATHCAD (unu cucteme komnbrotepHoit Matematuku MATLAB).
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I[J'IH JiaL € OrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBBA MPEAYCMOTPCHA OpraHU3alvs KOH-
Cy.]'II)TaIII/Iﬁ C UCITIOJIb30BaAHHEM BHCKTpOHHOfI IIOYTHI.

4. OnleHOYHbIE CPeACTBA JJIfl TEKYIIero KOHTPOJISI YCIeBAeMOCTH U MPOMEKYTOYHOM
arrecTaluu

4.1. ®oHI OLIEHOYHBIX CPEACTB /1JIsl MPOBeAeHUs] TEKYIIEro KOHTPOJIsI

q)OHI[ OICHOYHBIX CPCACTB I NPOBCACHUSA TCKYIICTO KOHTPOJIA COACPIKUT:
— KOHTPOJIbHBIE BONPOCHI 10 y4eOHOH Nporpamme;

— MPaKTHYECKUE 3a1aHMsI 110 Y4eOHOH Mporpamme;

— TECTOBBIE 33aJJaHMs 110 y4eOHOI Iporpamme;

— TeMBbI pedepaToB o yueOHOU IporpaMme;

— KOHTPOJIbHBIE PA0OTHI 10 yUeOHOI Iporpamme.

KonTpoJibHBIe BOpOCHI 110 y4eOHOM nmporpamMmme

B npouecce moaAroToBKU U OTBETaM Ha KOHTPOJIbHBIE BOMPOCHI (POPMHUPYIOTCS U OIICHHUBA-
torcs Bce Tpedyembie @I'OC u OOII mns manpasnenus 03.03.03 Pagunodusuka (nmpoduins: Pagno-
¢u3nueckne MeToabl 1o obaacTaM npumeHenus (Onodusuka) komnerenuuu: OITK-1.

Huxe npuBoasiTcs IpuMepbl KOHTPOJIBHBIX BOIPOCOB Ui paboyveil MporpaMMel.

[TosiHBII KOMILJIEKT KOHTPOJIBHBIX BOIIPOCOB JJIsl BCEX Pa3/eioB pabodeil mporpaMMsbl Mpu-
BoauTcs B DOC nucuumuinbbl b1.65.08 «ATomHas dpuzukay.

2. llnanerapuasi moaesb atoma Pesepgopaa—bopa.

1. KakoB ¢u3udeckuii cMpICT 9rcesl M u N B 0000meHHoi dhopmyiie bansmepa?

2. KakoBbI JJIMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOM U JJIMHHOBOJIHOBOM JIMHUI cepun [lamena?

3. KakoBa jyiriHa BOJIHBI, COOTBETCTBYIOMIAs rpaHuile cepun bansmepa?

4. KakoBa yactoTta roJioBHO# JMHUM cepuun Jlaiimana?

5. ATOMBI BOJIOPO/Ia HAXOIATCS B COCTOSIHUM € N = 5. CKOJIBKO JIMHUN COACPIKUT €ro CIIEKTP
W3JTyYeHHUS ?

6. B ueM cocTouT cyTh KOMOMHAIIMOHHOTO NpUHIHIA PuTma?

7. Vcionb3ysi KOMOUHAIIMOHHBIM MPUHIIMIL, IOKAKUTE HA OJJHOM W3 MPUMEPOB, KaK MOKHO
MOJIYYUTh YaCTOTY JIJIsl BTOPOM JUIMHHOBOJHOBOM JInHUU cepuu [lamena.

8. KakoBsl paznmuuuns Mex 1y Mojiensio atoma Pesepdopaa u reopueit bopa?

9. Ilouemy monens atoma Pesepdopra HecoBMecCTMA C MPEACTABICHUSIMH KIACCHYECKON
buzuku?

10. Pazpsicaure cmbicn mocTtynaToB bopa. Kak ¢ ux momomipio OOBSICHUTH JTUHEHUYATHIH
CIIEKTp aToma BoJopoja?

11. Ucxons u3 Teopuu bopa, onpenenure CKOpOCTh ABUKEHUS FIEKTPOHA HA POU3BOJIBHOM
SHEPTeTHYECKOM YPOBHE.

12. Onpenennte MakKCUMaJbHYIO JUIMHY BOJIHBI CBETA, MPU KOTOPOW BO3MOKHA MOHU3AIUS
aToMa BOJIOPOJ1a, HAXOIAIIET0CsI B OCHOBHOM COCTOSIHHH.

13. Kakyto snepruio (B 9B) nomkeH uMeTbh POTOH, 4TOOBI IEPEBECTH aTOM BOJOPOAA U3 OC-
HOBHOT'O COCTOSTHUS B COCTOSTHHE ¢ N = 57

14. CpaBHuTe TIepBbIi GOPOBCKHUI pagnyc It aToMa Bojopoaa u st He™.

15. B yem 3akirouaroTcs NpOTUBOPEUUS M HEJOCTATKU Teopur atoma bopa?

16. B uem cymHocts onbiToB ®@panka u ['epua?

17. Kakrie 0CHOBHBIE BBIBOJIBI MOXKHO CAEIaTh HA OCHOBAHUU ONbITOB @panka u ['epua?

18. IIpu kaKoM YCKOpSIOIIEM MOTEHIMae OyaeT HaOIIoaaThCsl pe3Koe MajgeHue aHOIHOTO
ToKa B onbITax @panka u ['epua, ecau TpyOKy 3aMOJIHUTh ATOMapHBIM BOJIOPOIOM?
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19. O6bsicHUTE, HA KAKUX yYacTKaxX BOJBTAMIICPHOW XapaKTEPUCTHKH UMEIOT MECTO YIIPY-
TUe U Ha KaKUX — HEYNIPYTUE CTOJIKHOBEHHUS DJIEKTPOHOB C aTOMaMH.

. YpaBHenus lllpeaunrepa u KBaHTOBasi TEOPUSI ATOMA BOAOPOAA.
. B ueM 3akirodaercs craTHCTHYECKas MHTEPIPETANs BOTHOBOM (pyHKINI?
. J1d KakuXx yacTul crupasennuBo ypasHenue lllpeaunrepa?
. [louemy ypaBHenue Llpeaunrepa copmyarpoBaHO Kak BOJHOBOE ypaBHEHUE?
. 3anMIIMTE BPEMEHHOE U CTallMOHapHOe ypaBHeHus llpenunrepa u npoaHaau3upymre ux.
. CoBepiuute nepexo] oT BpeMeHHOro ypaBHenus lllpenunrepa k cTalilioHapHOMY.
. 3anuummTe OJHOMEPHOE BPEMEHHOE U CTallMoHapHoe ypaBHeHus llIpenunrepa u npoana-
JU3UPYUTE UX.

7. 3anuiuTe BpeMEHHOE U cTaliMoHapHoe ypaBHeHus lllpeaunrepa B omepatopHoil hopme
Y MIPOAHAJIU3UPYUTE UX.

8. Kakoll BbIBOJ MOJKHO C/I€J1aTh, CPAaBHUB CTallMOHapHOe ypaBHeHue lllpenunrepa c¢ ypas-
HEHUEM JIJIs1 COOCTBEHHbBIX 3HAUE€HUN U COOCTBEHHBIX (DyHKIIN?

9. Uto MOXHO cka3aTh 00 oneparopHoii opme ypaBHenus Llpenunrepa?

10. Kakast yactuua siBnisiercsi CBOOOIHOMN?

11. TTokaxwure, 4TO SHEPrETUYECKUI CIIEKTP CBOOOTHO JBMXKYILEHCS YaCTHUIIBI SBJISETCS He-
IPEPBHIBHBIM.

12. Haiinute coOCTBEHHbIE 3HAYEHUs PHEPTUU YACTHULBI B OJHOMEPHOH «IIOTEHLUAIbHOM
AMe» ¢ OECKOHEYHO BBICOKUMU «CTEHKAMM.

13. KakoBa HauMeHbIIas SHEPrHUs YacTULbl B «IIOTCHLUUAIBHOW SIMe» ¢ OECKOHEUHO BHICO-
KUMHU «CTEHKamMu»?

14. O0bsicHuTe, MOYEMY HAaUHM3ILEE COCTOSIHUE OCLMIUIATOPA HE MOXKET 00JIafaTh HYyJIEBOU
SHEPTrUEH.

15. Kakumu cBOWCTBaMH MUKPOYACTHUI] 00YCIIOBIIEH TYHHEIbHbIN 3(hhexT?

B W N = Ol

AN D

6. MHOT03/1eKTPOHHbIE ATOMBI.

1. 3anummre crarmonapHoe ypaBHenue lllpemuHrepa aiis BOAOPOIOMOIO0HOM CHCTEMBI.
[TpuBenute mpuMepsl BOAOPOIOTOAOOHBIX CHCTEM.

2. [Nouemy Hambosee MOIXOAAIIEH KOOPAMHATHOW CUCTEMOM Ui PaCCMOTPEHHS aTOMa BOJIO-
pona siBisiercst chepudeckas? IIpoananusupyiite (ka4ueCTBEHHO) XOJ PEIICHUs] CTAI[HOHAPHOTO YypaB-
Hernus [lIpeaunrepa ans atoma Bogopona B chepuieckux KoopauHaTax. Kakue BBIBOIBI CIIEAYIOT U3
€ro peuieHus?

3. 3anuiuTe cCOOCTBEHHBIE 3HAYEHUSI PHEPTUM IJIEKTPOHA B aTOME BOJOPOAA, OIpEAEsieMble
pemenueM ypaBHenus [llpenunrepa, u npoaHanu3upyiTe ux. B ueM oTiamume u cXoACTBO ¢ pe3yJbTa-
tamu Teopun bopa?

4. Kakue BeJMYMHBI TS SJIEKTPOHA B aTOME OTpe/IeIICHbI, €CITH N3BECTHBI KBAHTOBBIC YMcia N, |
umi?

5. [loueMy KBaHTOBasi MEXaHHMKa HE UCMOJIB3YET MPEACTaBIeHUE 00 ANMEKTPOHHBIX OpOUTax?
Uro xapakTepHu3yIOT KBaHTOBbIC uncia N, | u m?

6. Kakue Benmn4uHbI, XapakTepU3YIOIIUE JEKTPOH B aTOME BOAOPOJa, KBaHTyO0TCA? 3amu-
[INTE COOTBETCTBYIOMIHE (DOPMYIIBIL.

7. llpencTaBbTe CMMBOJIMYECKYIO 3aAIMCh 3JIEKTPOHOB B cocTtostHusx ¢: 1) n =3, 1=0, 1, 2;
2)n=4,1=2;3)n=2,1=1.

8. KakoB (husnueckuii cMbICI pacrpeenaeHus IIOTHOCTH 3apsi/ia B AJIEKTPOHHOM o0ake?

9. ChopmynupyiiTe npaBmia 0TOOpa Ui OPOUTATBHOTO ¥ MarHUTHOTO KBAaHTOBBIX YHCEIL.
Bcerna nu onu BeimonHsroTcs? Kak MOXKeT U3MEHSATHCS TJIaBHOE KBAHTOBOE YHMCIIO?

10. Kakue nepexonpl cooTBEeTCTBYIOT cepur [lamena? Mcnonb3yiite CUMBOINYECKYIO 3a-
MHUCh COCTOSTHUM.

11. KakoB KBaHTOBO-MEXaHUYECKHI CMBICI TIEPBOT'O OOPOBCKOTO pajamyca?

12. B ueM oT/iM4Ke BHIBOJOB KBAHTOBOM MEXaHUKH M Teopuu bopa st 1S-cocTOsIHUS IeK-
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TPOHA B aTOM€ Bojiopoaa?
13. DrekTpoH B aTOM€ BOAOPOJA HaXOIUTCS B 1S-cocrostHuu. Onpenenure Hanboiee Bepo-
STHOE PACCTOSIHUE JIEKTPOHA OT sI/Ipa.

IIpakTHyeckue 3a1aHus 10 Y4eOHOM Mporpamme

B mporecce moAroTOBKM M BBIMOTHEHUSI MPAKTUYECKUX 3aJaHUN (DOPMUPYIOTCS U OILICHH-
BaroTcs Bce Tpedyembie ®I'OC u OOII nns nanpasnenus 03.03.03 Pagnodwusuka (mpoduns: Pa-
nuodu3nvecKre MEeTOIbI o o0acTsaM npumeHenus (onodusuka) komnereniuu: OITK-1.

Hwxe nmpuBoasTCcss mprUMepbl MPAKTUYECKUX 3aIaHui JIJIs1 paboveit mporpaMMBl.

[TosHBI KOMIUIEKT MPaKTUYECKUX 3aJaHUM AJs BCEX paslienoB pabodeil mporpamMmbl MpH-
Boaurcsa B ®OC mucumrummub! b1.5.08 «AtoMHasg huszukay.

2. IInanerapuas moaean aroma Pesepdopaa—bopa.

1. Haiitu nyis Bogopoaonoio0Horo noHa pajauyc N-it 00poBCKoi OpOUTEI M CKOPOCTH JJICK-
TpOHA Ha Hel. BBIUKMCANTD 3TH BETMYMHBI I IEPBOI OOPOBCKON OpOUTHI aTOMa BOJIOpOa U MOHA
He™.

2. Haiitu 151 BOJOpoA0moJ00HOTO HOHA paauyc N-il G0POBCKON OPOUTHI U CKOPOCTH dJIEK-
TpOHa Ha Hel. BBIUMCIUTD 3TH BEIMYUHBI AJI1 BTOPOW OOPOBCKOI OpOUTHI aTOMa BOJOPOAA U HOHA
Li*".

3. Onpezenuts Uit aToMa BOAOpoja U woHa He'™: sHepruo CBS3U 3JIEKTPOHA B OCHOBHOM
COCTOSIHUY W TTOTEHINAJl HOHU3AIHH.

4. Ompeenuth U1l aTOMa BOJOpoja U noHa He': mepBblii moTeHnnan Bo30yKIACHHUS U [ITH-
HY BOJIHBI TOJIOBHOM JIMHNU cepuu JlaiimaHa.

5. Onpeenuth [JIst aTOMa BOAOpoia U noHa Li™: sHepruro noHn3amnum.

6. OnpezenuTts JUis atomMa Bojopoja u wona He'™: ckopocTs syieKTpoHa Ha BTOPOH GOPOB-
CKOI1 opbOuTe.

7. OnpenenuTs AJs aToMa BOJ0poa U MoHa He': KuHeTHYecKy o SHEPIUIO DJIEKTPOHA B OC-
HOBHOM COCTOSTHHH.

8. Ilnst aroma Bojoposa u noHa Li*™ onpenenuTs: KHHETHYECKYHO SHEPTHUIO DIIEKTPOHA B OC-
HOBHOM COCTOSTHHH.

9. Haiitu sHepruro MoHu3anuu s nonos He™ u Li™.

10. OnpesenuTh paanyc nepBoi 60poBCcKoM opOMTHI it MoHa Lit™,

6. MHOT03/1eKTPOHHbIE ATOMBI.

1. HaiiTu BO3MO>KHBIE 3HAUEHHUSI TIOJHBIX MEXaHUUECKUX MOMEHTOB JIEKTPOHHBIX 000JI0UEK
aToMoB B cocTostHuAX P u °D.

2. JlonmucaTh HeJOCTAIOIINE KOMIIOHEHTHI MyJIbTHILIETOB P32, 3D1, *Fsr2, 3Pz, °Da, *P1s2.

3. Bo3MOsHBI U caemyromue coctosaus: 2S1, 3So, Po, 3S1/2, 2S1/2, Do, ?D1/2?

4. Kakue U3 CIeIyIoIHX ONTHIECKHX MEPEX0I0B paspenIensl: 2Sy2 — 2Daj2, 2Paj2 — 2Daj, 1So—
3py?

5. OavH 13 3JIEKTPOHOB aToMa Teusl UMEET IVIaBHOE KBaHTOBOE uuciio 1 apyroit 2. 3anu-
caTh BO3MOJKHBIE AJICKTPOHHBIE KOH(HUTYyparyd M CHEKTPOCKOMUYECKHE O00O03HAYCHHUS COOTBET-
CTBYIOIIUX COCTOSIHUM.

6. Kakue cocrossaus Bo3moxkHbl y P, D u F TepmoB, orpaHnueHHbIe BeTUYHHON criuHA S OT 0
10 5/2? 3anmcath BO3MOKHBIE CIIEKTPOCKOTTMYECKHE 0003HAYCHUSI COCTOSTHU.

7. Bo BHemIHel 00070YKe aTOMa HaXOASTCS TPU DIIEKTPOHA C OpOUTATBHBIMU KBaHTOBBIMU
yuciamiu 1, 2, 3. OnpenenuTs BO3MOXKHBIE COCTOSIHUAS aTOMa.

8. HaiiTn BO3MOKHBIE COCTOSIHHSI aTOMa yTriepoja, ANEKTPOHHAsT KOHPUTYpalus KOTOPOTo
1s% 252 2p 3d.

9. Haiitu ¢ nomouipto npaBuia XyH/1a MOJHbI MEXaHUYECKHII MOMEHT aToMa B OCHOBHOM
COCTOSIHUH, €CJIH €r0 He3aIMOJHEHHAs I0J000109Ka COACPIKUT ceMb d-3JIEKTPOHOB.
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TecToBble 3a1aHU 10 Y4eOHOI MporpamMmme

B npouecce moaAroToBKM M BBINOJHEHHS TECTOBBIX 3aAaHUN (DOPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyembie PI'OC u OOII s Hanpasnenus 03.03.03 Pagnodusuka (mpoduins: Paguodusu-
YeCKHe METOBI 110 00JIacTsIM npuMeHeHust (onodusuka) komnerenun: OINTK-1.

TecToBble 3ajaHUs COCTOUT U3 PsAJia TEOPETUUECKUX BOIPOCOB 110 TEMATUYECKUM pa3fiesiaM
paboueii mporpaMmbl y4eOHOM JUCHUIUINHBL.

Cucrema OLIEHOK BBIMOJIHEHHSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJINYHO» — KOJIMYECTBO MIPaBUWIIBHBIX OTBETOB OT 85% 110 100%);

— «XOpOIL0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 10 84%:;

— «yZAOBJIETBOPUTEIILHO» — KOJMYECTBO IIPABUIIBHBIX OTBETOB OT 55% 10 69%.

Huxe npuBoauTcs npuMepbl KOHTPOJIBHOTO TECTUPOBAHUS B BUJE JIBYX BapUaHTOB TECTO-
BBIX 33/1aHUI K pa3zeny 2 yueOHOH TUCIMITIINHBI.

[ToJyiHBII KOMIUIEKT TECTOBBIX 3aJaHUN JJIsl BCEX pa3/esioB paboyeil mporpaMMbl IPUBOIUT-
cs B @OC mucuurnunasl b1.5.08 «AtomHas Gusukay.

2. IInanerapuas moaeanb aroma Pesepdopaa—bopa
Bapuanr 2

1. Eciu B onbite Pe3epdopaa mo paccessHUIO o.-4aCTULl HAa 30J10TOM (oJibre o-4yacTHUILIBI 3a-
MEHUTh Ha IIPOTOHBI, TO J0JIsI PACCESTHHBIX YACTHIL]

2. DNeKTpUYECKUH TOK B ra3ax 00yCIIOBJIEH HAIIPABIICHHBIM JIBUKEHUEM 3aps0B.

3. Ilpu 3neKTponu3e MpoIyCKalT OAMHAKOBBIN TOK JUIsl OJTHOBAJIEHTHBIX U JIBYXBaJIEHTHBIX
aTOMOB MeTauloB. [Ipy 5TOM Ha 2JIEKTpoZE 3a OAHO U TO K€ BpPeMs MOJIEH BELIECTBA OJHOBAJICHT-
HBIX aTOMOB BBIICJIUTHCS B (cxosbKO) pas(a) (6ombIIIE WK MEHBIIIE).

4. B mogenmn TomMcoHa aTOM BOJIOpOJa MPEACTABISAET COOOM IMONOKUTEIBHO 3apsKCHHBIN
n1ap, B LIEHTPE KOTOPOI0 HaXOAUTCS

5. B onbitax Pe3epdopaa uncio paccesHHbIX O-4aCTHUI] 0Ka3aJ0Ch 3HAUUTEIIBHO , UeM
YKCII0 MAJAKOIIMX U MMEJIUCh CITydau paccesHus Ha yrisl 0 > 90°,

6. 13 onbiToB Pesepdopna criemyer, 9To B IIEHTPE aTOMa HAXOAUTCS (xakol 3Hak) 3a-
PSDKEHHOE SIIPO, Pa3MEPBI KOTOPOTO 3HAYMTEIBHO (OombIlIe MM MEHBIIIE) pa3MEPOB aTOMA,
BOKPYT' KOTOPOTO JIBUXKETCS gyactuna. [Ipu stom Pesepdopa He cMor OOBSICHUTH, TOYEMY
TaKOW aToM

7. Ilpu BeiBosie popMyibl Pezepdopra 1iiist paccesiHus o.-4acTUIl UCTIONB3YETCS CTaTUCTHYE-
CKUU MOJXOJA U BBOJUTCS MOHSTHE . IIpu aTOM paccesiHrie 00yCIIOBIEHO KYJIOHOBCKUM B3au-
MOJIEHCTBUEM OL-HACTHIIBI C SIAPOM.

8. Jlonst paccessHHBIX (i-4acTHIl B ombiTe Pesepdopaa (3aBUCHUT WJIN HE 3aBHCHUT) OT
KUHETUYECKOW SHEPTUH O-YaCTHII, 3apsija sjep aToMOB (POIbIU U TONIUHBI (POIBTH.

9. OTHOCHTENIBLHOE YHCIIO PAcCesHHBIX B ombiTe Pesepdopna wactui u cos*(p/2) cszaHbl
MEXy coO0oMH 3aBUCHMOCTBIO.

10. CriekTpanbHOM cepueil Ha3pIBAIOT COBOKYITHOCTh CIIEKTPAIBHBIX JIMHUH, KOTOPBIE B CBO-
eil mocnenoBaTeIbHOCTH B IIKaJe JJIUH BOJIH MM YacTOT U B PaCIpeeIeHU WHTEHCUBHOCTH 00-
HapyKUBAIOT . IIpu 5TOM NMHUM HyMEpYIOTCS HauyWMHas C CaMOM (ITMHHOBOJIHOBOI,
KOPOTKOBOJIHOBOM) 10 Me€pe YBEJINYEHMs] U UX MHTEHCUBHOCTh C BO3pacTaHUEM HOMepa
(YBETMUMBAIOTCS, YMEHBIIIAOTCH ).

11. BoaroBoe umcio 11000# CreKTpaabHON JTUHUM MOKHO MPEACTaBUTh KaK KOMOWHAIIHIO
IBYX

12. B mocrynarax bopa mocTynupyercss IHCKpETHOCTb (xaKoi XapaKTEpUCTHUKH)
aTOMa M UCXOJSl U3 3TOr0 MOXXHO OOBSICHUTH JIMHEHYAThIM Xapakrep (u3nmy4eHust, pacces-
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HUs).
13. B cnektpe u3iIy4eHUs BOAOPOAa B BUAMMOI 00JacTH CHEKTpa HaOJtogaeTcs cepus
, @ B yIIbTPaQHOJIETOBOM cepust
14. Pa3HoCTh BOJIHOBBIX unceln 4-il u 2-ii nuHui B cepun JlaliMaHa COOTBETCTBYET BOJIHO-
BOMY YHCITY JIMHUU CEPUHU
15. lnuna BonHbBI (pOTOHA, COOTBETCTBYIOIIEro 2-i JuHUM cepun banbmepa y Bojgopoaa
, UEM JUIMHA BOJIHBI TAKOH JINHUH Y NOHOB I'EJIusl.
16. @usnyeckuil cMpIca NOCTOAHHOM IlnaHka cOcTOMT B TOM, YTO OHa SBISAETCS KBAaHTOM

17. B cooTBeTcTBUM ¢ Teopuerr 3omMmMepdenbia, eclid dHEPrusl BOJIOPOAONOI00HOTO aToMa

En, TO 35IeKTpOH MOXET coBepuIaTh ABM)KEHHUE TOJIBKO 10 opOuTaNsAM, U3 KOTOPBIX
KpPYTOBBIX U JJUIANTHYECKUX.

18. CocrosiHusl, oTiauyaromuecs (GopMol TPAaeKTOPUHU JBUKEHHUS U MMEIOIIKE NPH ITOM
OJIMHAKOBYI0 DHEPI'UI0, Ha3bIBAIOT . Jls1 BBIPOKIECHHBIX COCTOSIHUN MOMEHT UMITYJIbCA JJIEK-
TpOHA

19. B onbiTax Byna no pe3oHaHcHOM (uryopecleHIIMY aTOMOB PTYTH PE30HAHCHOE BO30Y K-
JICHUE aTOMOB PTYTH OCYILECTBIIAIOCH JIAMITIOH, CIIEKTP U3Iy4YEHUsI KOTOPOU JIMHENYaThIN.

Bapuant 3

1. B omprtax Pesepdopna mydok o-4acTHIl 3aMEHWJIM Ha IyYOK MPOTOHOB. UTO M3MEHU-
J0Ch?

a) YMCIIO OL-4aCTHI] PACCESIHHBIX B 33/IaHHOM JJIEMEHTE TeJIecHOro yrina d() yBearnymiocs;

0) YUCIIO O-YaCTHIl PACCESHHBIX B 3aIAHHOM JJIEMEHTE TEJIECHOTO yriia () yMEHBIIHIOCH.

2. B ombitax Pesepdopaa mydok o-4acTHIl 3aMEHIJIM HAa My4YOK HEHTPOHOB. UTO M3MEHH-
noce?

a) YMCIIO OL-4aCTHI[ PACCESIHHBIX B 33IaHHOM 3JIEMEHTE TeJlecHOro yrina d() yBearnumiIoch;

0) YKCIIO O-YaCTHIl PACCESTHHBIX B 3aJAHHOM 3JIEMEHTE TEJIECHOTO yriia (C) yMEHBITHIOCH.

3. B ombite Pesepdopaa nmiaatnHoByI0 (oIbry 3aMEHIWIN Ha 30J10Ty10. YTO H3MEHUIIOCH?

a) YHCIIO OL-4aCTHI[ PACCESIHHBIX B 33IaHHOM 3JIEMEHTE TeJlecHOro yria d() yBearnymiocs;

0) YKCIIO O-YaCTHII PACCESTHHBIX B 3aJAHHOM 3JIEMEHTE TEJIECHOTO yriia €Y yMEHBITHIOCH.

4. Cytb onbiToB Dapajiest o 3JIEKTPOJIU3Y COCTOUT B TOM, UTO:

a) KOJIMYECTBO BEILECTBA, BBIACISIIONIEECS HA AIIEKTPOJAE HPHU SJIEKTPOJIHU3E MPOIMOPIIHO-
HaJIbHO KOJIMYECTBY 3apsJia, IEPEHECEHHOMY MEXKy JIEKTPOAaMU;

0) KOIMYECTBO BEIIECTBA, BHIICTSIONIEECS HA AJIEKTPOAE MPU DICKTPOIH3E HE 3aBUCHUT OT
BEJIMYMHBI IEPEHECEHHOT0 3aps/ia U CUJIbI TOKA;

B) KOJIMYECTBO BEIIECTBA, BHIIEISIOIECECS HA SJICKTPOIE IS PA3IUYHBIX JIEKTPOIUTOB MPHU
OJTHOM M TOM € KOJMYECTBE NEPEHECEHHOT0 3apsiia MPOIMOPIUOHATIBHO aTOMHBIM BECAM MOHOB;

T') DJIIEKTPUIECKUIN TOK B DIEKTPOIUTE OOYCIOBJICH JBHKCHHEM MOHOB U OJMH I'PaMM-aTOM
TOOBIX OHOBAJICHTHBIX WM JIFOOBIX JBYXBAJICHTHBIX HOHOB HECET C COOOIO BCETJa OJTHO U TOXKE
KOJINYECTBO JJIEKTPUYECTBA, paBHOE unciy Dapajes;

1) YJIEKTPUICCKUI TOK B AJICKTPOJIIMTE O0YCIIOBIJICH JBIKEHUEM HOHOB U OJUH TPAMM-aTOM
JOOBIX OJTHOBAJIEHTHBIX MOHOB BCETJa HECET C COOOI0 OJIHO M TOXKE€ KOJHUYECTBO JIEKTPUYECTBA,
paBHoe uncity @apajes, a I0ObIX IBYXBaJE€HTHBIX HOHOB HECET ¢ coOOM Bcerja B J1Ba pa3a 00Jb-
Ui 3apsij;

€) KOJMYECTBO BEIIECTBA, BBIJACISIIONIEECS HA JIEKTPOAC JJIS PA3IMUHBIX OJIHOBAJICHTHBIX,
JIByXBaJICHTHBIX U TPEXBAJCHTHBIX MOHOB, KOTOPBIE 00pa3yloTCs MPU PACTBOPEHUU COOTBETCTBY-
FOIMX COJIEW MPHU MPOIMYCKAHUU 3JIEKTPUUECKOTO TOKA 3aBUCUT OT BPEMEHU POy CKAHUS;

) SJEKTPOIN3 HAOTIOAANCS TOIBKO ISl COTNEH MIETOYHBIX METAJLIOB.

5. DnekTpuuyecKuil TOK B pa3pspKeHHBIX ra3ax MpeAcTaBisieT CoOoi:
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a) JBUKEHHE CBOOOIHBIX AJIEKTPOHOB, IMUTHUPOBAHHBIX B PE3YJbTAaTE TEPMOAIEKTPOHHON
SMHCCHU C KaTOJ1a;

0) ABIKEHHE MOHOB, 00Pa3yIONINXCS TIPH HOHU3AINH aTOMOB;

B) JIBUKEHUE CBOOOIHBIX AJIEKTPOHOB, 00pa3yIOMIMUXCsl TPU HOHU3ALMU aTOMOB T'a3a;

T') IBUKEHHE aTOMOB;

1) IBM>KEHUE MOJIEKYJI.

6. [Ipu npomyckaHuM 3JIEKTPUUECKOT0 TOKA Yepe3 pa3psuKeHHbIE Ta3bl HAOMI0AaeTCsl TPEKO-
o0pa3Hoe CBeUeHHUE, KOTOPOE BBI3BAHO:

a) MOHU3aLMEN aTOMOB;

0) IBUKEHHEM CBOOOHBIX 3JIEKTPOHOB;

B) JIBUKEHUEM HOHOB,;

I') peKOMOWHAIIMEH NOHOB U AJIEKTPOHOB, CIICAYIONIEH MTOCIIC HOHU3AIMH aTOMOB;

1) ylapaMu 3JeKTPOHOB 00 aHOJ;

€) yAapaMu HOHOB (KaTHOHOB) O KaTO/I.

7. B monenn aroma ToMcoHa:

a) DJIEKTPOH CUUTAETCS] HEMOABUKHBIM;

6) IIOJIOKUTCIBHO 3ap$[>1<eHHas{ qaCThb aTOMAa CHHUTACTCSA HCHOHBH)KHOﬁ, TaK KaK 3HAYUTCIbHO
TSKEJIEE JJIEKTPOHA;

B) pa3Mep MOJIOKHUTEIBHO 3apsHKEHHOTO «ITyJIMHTa» 3HAYUTEIHHO OOJIBbIIE pa3Mepa dJIeK-
TPOHA;

F) BHGKTpOHBI HaXOIATCA HA HOBCpXHOCTI/I IIOJIOKUTCIIBHO Sapﬂ)KeHHOFO 6OJ'II>IHOFO «I1y AU H-
ray, IpUTATUBAACH UM;

1) 2JIEKTPOHBI HAXOJATCS BHYTPH IMOJIOKHUTEIBHO 3apSKEHHOIO «ITyJAUHIa» U MOTYT COBEp-
1aTh KojaeOaHuss OTHOCUTENBHO MOJIO0XKEHHS PABHOBECHS;

€) 2JIEKTPOHBI COBEPIIAIOT JABHKEHUE BOKPYT MOJIOKHUTEIBHO 3apsyKEHHOW 4YacTH aTOMa;

8. Pesynbratel onbita Pesepdopaa:

a) OOJIBIIMHCTBO OLl-YACTHIL MTPOXOJIST Uyepe3 (POIbIy He UCTIBIThIBAs HUKAKUX OTKIIOHEHHUH;
0) YHCIIO paCCEeSTHHBIX Ol-YaCTHII yBEIMYUBACTCS C YBEIMUECHUEM YTJIa PACCESHHUS,

B) OL-4ACTHITb! OTKJIOHSIOTCS Ha YTkl He Gombine 90°;

T') YHCJIO PACCESHHBIX Ol-4aCTHUIl OY€Hb MaJIO;

1) €CTh CJIy4au OTKJIOHEHUS O-4aCTHII Ha 180°;

€) YHCIIO PACCETHHBIX O.-4aCTUIl YMEHBIIAETCS C YBEIMUYEHUEM YIJIa PACCESHUS.

9. Iloce ONBITOB MO paccestHUIO oi-yacThll Pezepdop crenan BHIBOJIBL:
a) CyIIECTBYET siiepHasi MOJIEJIb aTOMa;

0) ombIT NOATBEpAUIIA MOJIENb TOMCOHA;

B) CYLIECTBYET IUIaHETapHAas MOJEIb aTOMa;

T) B AJIpe CKOHLIEHTPUPOBAaHA MPAKTUUYECKH BCSI Macca aTOMa;

1) pa3MepHl sipa CONOCTABUMBI C pPa3MepaMH aToOMa;

€) pa3Mephl Apa 3HAYUTELHO MEHbIIIE Pa3MEPOB aToMa.

10. Yro Ha3bIBaeTCs NMPULIETBHBIM PACCTOSHUEM?

a) pacCTOSIHUE MEXAY TPaeKTOpHUel IBMKEHUS [3-4acTHIIbI U aCUMIITOTOM K TPaeKTOpUH;
0) paccTosTHUE OT aToMa JI0 TICPBOHAYAIILHOTO HAMIPABJICHUS JBUKCHHSI [3-4aCTHIIBI;

B) TOJILKMHA PACCENBAIOIIETO CIIOS;

I') CEYEHHE PACCESHUS;

1) pa3HUIA MEXTY TPACKTOPUEH [3-4aCTHUIIbI M TUTIEPOOTUIECKOMN TPaeKTOPHEH.

11. KakoB ¢uznyeckuii cMbici 3((EeKTUBHOTO CEUSHHSI paccesiHus ?
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a) B MEXaHMYECKON MOJIEIH: 3TO IUIOoLIa/iKa (MHILEHb), IONaB B KOTOPYIO YaCTUIA UCTIBITHI-
BaeT OTKJIIOHEHUE;

0) B CTAaTUCTUYECKOW MHTEPHPETALMHU: ITO BEPOSITHOCTh UCIIBITATh PACCEIHUE OAHON YacTH-
1e;

B) 9Ta BEMTMYMHA (PH3UUECKOTO CMBICITA HE HMEET;

I') ceueHue MyyKa pacCestHHbIX YacTHIl B onbiTe Pesepdopna;

1) CEYeHHeE ITyyYKa MMaJarolIiX YacTHULL;

€) OTHOLIEHHUE CEYEHUS ITyYKa PACCESHHBIX YaCTULl K MHTEHCUBHOCTH Ia/IalOINX YaCTHLI;

’K) OTHOLIEHHE YUCJIa PACCESIHHBIX YaCTUIl K UHTEHCUBHOCTHU MaJArOIINX YaCTHULL.

12. ®opmyna Pesepdopaa s paccesHHs] O-4aCTHUI[ MOKA3bIBAET, YTO YUCIIO PACCESTHHBIX
YaCcTUIL:

a) HE 3aBUCHUT OT CKOPOCTH X JIBUKCHUS;

0) IpONOPLUOHATBHO CKOPOCTH UX JBH)KEHUS;

B) 00paTHO MPOIOPIIMOHAIBHO YETBEPTON CTENIEHH CKOPOCTHU JABMKEHHS OL-H4aCTHII;

I') IPONOPLIMOHAIBHO TONIIUHE (OJIBI'H Ha KOTOPOU MIPOUCXOJUT PACCEsTHUE,

1) HE 3aBUCUT OT YIJIa PACCEsIHUS;

€) 3aBHCHUT OT yTJIa paccesHus;

) IPONOPLHMOHAIBLHO MOPSIIKOBOMY HOMEpY 3JIeMeHTa B Tabiuie Meneneena;

3) IPOTOPIIMOHATBHO KBAIPaTy MOPSIKOBOTO HOMEpA dJIeMeHTa B Tabuuniie MeHzeneesa;

1) 06paTHO MPOHOPIUOHAILHO sin® p;

K) 00paTHO MPOMOPITMOHATIBLHO Sin p;

1) IPONOpPIHOHANBLHO sin(p/2).

13. Kakue u3 mpeacTaBiIeHHBIX (DYHKIMOHAIBHBIX 3aBHCHUMOCTEH MPAaBHIBHO OTPAXKAIOT
dbopmyny Pesepdopna mist paccessHUS O.-4acTHII.

a) dN/N ~ Z2;

6) dN/N ~ Z;

B) AN/N ~ o*;

r) dN/N ~ 0?;

1) dN/N ~ cos®p;

%) dN/N ~ sin®p;

3) AN/N ~ sin%(p/2).

KonTposbHble padoThI 10 y4eOHOH nporpamMmme

B mporiecce MOATOTOBKY U BBITIOHEHUS! KOHTPOJBHBIX pad0T (OPMHUPYIOTCS U OI[CHUBAIOT-
cs Bce Tpedyembie ®I'OC u OOII nns nHanpasnenus 03.03.03 Pagnodusuka (npoduns: Paguodusu-
YeCKre METOBI 10 00acTsM npuMeneHus (0nogusuka)) komnereHuuu: OINK-1.

Huxe npuBoauTcs: opuMep KOHTPOIBHOM PaboThI.

[TonmHBI KOMIUIEKT KOHTPOJIBHBIX paboT Juist pabodeit mporpammsel npuBogutcs B @OC
nucturmuael b1.6.08 «AtoMHas Gusnkay.

Bapuanr 1.

3amaya 1.
Haiitu a3 dextuBHOE cedeHme sapa aToOMa ypaHa, COOTBETCTBYIOIIEE PACCETHUIO O.-UACTHI]

¢ KHHEeTHUeCKoii sHeprueit Ty, = 1,5 MaB B uHTEpBase yrios cbime vo = 60°,

3ajmayga 2.
OmnpenenuTs I aToMa BoAopoAa U HoHa He': sHepruro cBsi3u 2J1eKTpoHAa B OCHOBHOM CO-

CTOsSHHMH U IIOTCHLIMAJI HOHHMU3alluHu.
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3amaya 3.
Haiit sHepruto cBs3M BaJICHTHOTO JIEKTPOHA B OCHOBHOM COCTOSIHUHM atoma Li, ecnu u3-

BECTHO, YTO JJIMHBI BOJIH TOJIOBHOW JIMHUM PE3KOU CEPHUH U €€ KOPOTKOBOJHOBOM IPaHUIIBI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3amaya 4.
Jlomucath HEIOCTAIONIME KOMIIOHCHTHI MYJIbTHILICTOB P31, 3D1, *Fsi2, 3P2,°Da, P12,

Texyumii 1 pyOeHbII KOHTPOJIb OCYIIECTBIISIIOTCS 110 KOHTPOJBHBIM BOIIPOCAM IO M3y4Ya-
€MOM TUCIUIUIMHE, 10 UTOraM BBINOJIHEHHUS J1a00paTOPHBIX padOT U MHAMBHUAYAIbHBIX MPaKTHYeE-
CKUX 33JJaHUi, B pOpME TECTOBBIX 3aJJaHUI WIIM B BUJIE€ IOJTOTOBJICHHOTO pedepara.

4.2. ®oH OLIEHOYHBIX CPEACTB /IS MPOBeIeHHs MPOMEKYTOUHOMH aTTeCTAIMI

4.2.1. Bonpochl, BLIHOCHMBbI€ Ha JK3aMeH MO JAUCHHUILUINHE «ATOMHasi (pU3MKA» sl
HanpasJjenusi noarorosku: 03.03.03 Pagnopusuka

B nporecce moAroToBkH U cauu 3k3aMeHa (OPMHUPYIOTCS U OLIEHUBAIOTCS BCe TpeOyeMble
®I'OC u OOII ansa manpasnenus 03.03.03 Paguodusuka (mpodwiib: Pagunodusznueckue MeToabI 1O
obnactsim npumeHeHus (Onodusuka) kommnereniuu: OITK-1.

1. Mukpomup. Macmiradbpl. DKCIIEpUMEHTANIbHBIE JaHHbIE O CTPOEHUU aToMa. CepuasbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaX, KOMOMHAIIMOHHBIA MPpUHLIUI PUTIHA, TEPMBI.

2. Ksantel cBera (¢oronsl). TermmoBoe W3NMydYeHHE: KIACCUYECKUH W KBAaHTOBO-
MexaHudeckuid moaxoa. @otod3¢gdekt: ero BUALI U 3aK0HBI. Dopmysa DUHINTEHHA.

3. Topmo3HO€ peHTreHoBCcKoe u3nyueHue. Jlapnenune uznyuenus. [lornomenue usznyyeHusl.
N3nyuenne BaBunoBa—YepeHkona.

4. Ddpdexr Komnrona. J[okazareapcTBO HEBO3MOKHOCTH TMOTJIOMEHUS (POTOHA CBOOOTHBIM
ANEKTPOHOM U TEOPETHUECKUN BBIBOJI (DOPMYJIBI 1711 KOMITOHOBCKOTO CIIBUTA.

5. OmbiTel Pezepdopna. SAnepuas monens aroma. BeiBon ¢popmyisr Pesepdopaa mst pacce-
SIHUS OL-9aCTHII.

6. CnenctBust u3 onblToB Pesepdopaa. DkcrnepuMeHTanbHas npoBepka (opmyisl Pesep-
dopna. [Tnanerapuast monens atoma Pezepdopna. DpdekTuBHOE ceueHnEe pacCesHuUs.

7. CriekTpajbHBIE CEpHUHM aTOMa BOAOpPOJa. DiIeMeHTapHast OOpOBCKasi TEOpHUsl aToMa BOJO-
pona. IToctynarsl bopa.

8. DKCepUMEHTaIIbHOE MOATBEPKIACHUE KBAHTOBAHMSI DHEPIETUYECKUX YPOBHEH aTOMOB,
onbiTel ®panka u ['epra. CniekTpaibHBIE CEPUM BOIOPOIOTIONO0HBIX crcTeM. HemoctaTku Teopun
bopa.

9. Yactuns! 1 BonHbl. KopnyckynspHo-BoaHOBOH ayanu3M. ['unoresa ne bpoiins u ee skc-
nepuMeHTaIbHOe moATBepkaAeHIe. Da3oBas U TpyNIoBas CKOPOCTH BOJIH Jie bpoiimns.

10. YcnoBue BO3MOXHOCTH OJHOBPEMEHHOTO M3MepeHus ¢u3ndeckux BeauuuH. CooTHO-
IeHue HeomnpeaeneHHocrei [ eitzendepra.

11. CocrosiHue yacTHIbl B KBaHTOBOW TeopuH. BonHOBas QyHKIMS M ee CTaTUCTUYECKUI
cMmbIch. [IpuHIUN Cynepno3uiny.

12. Omneparopsl B KBaHTOBOW MeXaHHKE M HMX cBOiCTBAa. COOCTBEHHBIE 3HAUEHHUS M COO-
CTBEHHBIC (DYHKIIUU OTIEPaTOPOB.

13. Cpeanue 3HaueHUS (PU3NYECKUX BEIMYMH. YCJIOBHE BO3MOKHOCTH OJHOBPEMEHHOTO
U3MepeHus PU3NIECKUX BETUUHH.

14. OnepaTopsl Ba)XKHEUIINX (U3NIECKUX BEIUYMH (KOOPIUHATHI, UMITYJIbCA, BEKTOpA UM-
MyJibCa, MOMEHTA UMITYJIbCa, KBaJipaTa MOMEHTA UMITYJIbCa).

15. Onepatopbl BaKHEHIINX (U3NIECKUX BEIWYHMH (IMIPOCKIIMM MOMEHTa WMITYJIbCa, KHHE-
TUYECKOM SHEPTUH, MOTCHIINATLHON SHEPTUH, TIOTHON YHEPTHH).

16. BpemenHoe u cranmonapHoe ypasHenust llIpenunrepa. KsantoBanue. Ypasuenus Llpe-
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JIMHTEpa B oniepaTtopHoit popme. Oneparop ["amunbroHa.

17. Onpenenenne »HEPreTHUECKOTO CHEKTPa CUCTEMBI KaK 3ajada Ha COOCTBEHHBIE 3HAUE-
Hus orneparopa ['ammibrona. JIBuxeHne cBOOOIHON YaCTULIBI.

18. YacTuma B OIHOMEPHOMN MPSIMOYTOIBHON MOTEHIIMATBHOMN sIME ¢ OECKOHEYHO BBICOKUMU
CTCHKaMH.

19. OgHOoMepHast pAMOYTOJIbHAs TOTEHIUANIbHAS IMA CO CTEHKAMU KOHEYHOU BBICOTHI.

20. JInHeHHbII rapMOHUYECKUNA OCLUILIATOP.

21. OtpaxkeHue U NPOXOXKAECHUE CKBO3b MIPSIMOYTOJIbHBII MOTEHIIUAIBHBIN Oapbep.

22. IloreHuuanbHbIi Oapbep KOHEUHON MUPUHBL. TyHHEIbHBIN 3P PEKT.

23. KBaHTOBO-MEXaHMUYECKOE ONMCaHUe aToma Bojopoja. Pasnenenue nepemennsix. Kan-
TOBBIC YHCJIA. DHEPreTUYECKHN CHEKTp. YTIIOBOE W PAAHAIBHOE PACIPEACIICHHE 3JICKTPOHHOMN
IUIOTHOCTH.

24. OnepaTopbl MOMEHTAa HMMITYJIbCA U MPOEKIMM MOMEHTa UMITyJIbca U UX COOCTBEHHbBIE
3HavyeHus. [IpaBuna or6opa. 1s-cocTosiHue 371eKTpOHa B aTOME BOJOPO/IA.

25. KBanroBaHue BOJIOpPOAONONOOHBIX aTOMOB. KpaTHOCTh BBIPOXKIEHHS 3HEPIETUUYECKUX
ypoBHel. CUMBOJIMKA COCTOSIHUI DJIEKTPOHA B aTOME. Y POBHHU U CHEKTPHI IIEJI0YHBIX METAJUIOB.

26. IlpaBmia oTOopa U CHEKTPaIbHBIE CEPUHM BOJOPOIONON00HBIX aTOMOB. TOHKasI CTPyK-
Typa CIEeKTPaJIbHBIX JUHUN BOJOPOJONOJ00HBIX ATOMOB.

27. OpbuTanbHble MATHUTHBIN U MEXaHUYECKU MOMEHTHI. CITUH U COOCTBEHHBIM MarHuT-
HBIi MOMEHT JIEKTPOHA. DKCIEPUMEHTAIbHOE IIOATBEP/KAECHUE CYIIECTBOBAHUS CIIMHA.

28. [lonHpiii MOMeHT uMitysbca. OnucaHUEe COCTOSHUM 3JIEKTPOHAa B aTOME C IOMOIIBIO
Ha0OpOB KBaHTOBBIX unces. CMH-0pOUTaIbHOE B3aUMO/IeiiCTBHE.

29. MarnutHble cBoiicTBa aTOMOB. OpOUTaNbHBINA, CIIMHOBBIN U MOJHBIH MarHUTHBIM MO-
MeHThl aToMa. OnbiTel [lITepra—I'epnaxa. ' mpomarauTHOE OTHOLIEHKE U MarHeToH bopa.

30. AToM BO BHEIIHEM MarHUTHOM mosie. HopmanbHbli 1 aHOMabHBIN 3G (eKThl 3eeMana u
s¢¢exr [Tamena—baka. DneKTpOHHBIN MapaMarHUTHBINA pe30HAHC.

31. Hpunnun [Taynu u 3amonHeHne 3JIEeKTPOHHBIX 000JI09€K B MHOTOAJIEKTPOHHBIX aToMax.
AToMHBIE 000JI0UKH U 11010001049KH. CrieKTpalibHble 0003HauYeHUs U MpaBuia 0Toopa.

32. DnekrponHas koHpurypamus. CymMmapHbIe OpOUTaIbHBIA, CIIUHOBBIA W TIOJHBIA MO-
MEHTBI MHOTO3JICKTPOHHOTO aroMa. LS- u jj- cBsa3u. CriekTpaiibHble 0003HAYCHHUS U TIpaBHIa 0TOO-
pa.

33. Ilepuoauyieckas cuctema 3jaeMeHTOB MeHieneeBa. DIeKTPOHHAsE KOHDHUTyparus U npa-
Bri1a XyHa.

34. OcoOCHHOCTH XapaKTEPUCTHIECKUX PEHTTEHOBCKHUX CIEKTpoB. 3akoH Mo3mu. OcobeH-
HOCTHU CHEKTpa norjouieHus. ToHKas CTpyKTypa peHTT€HOBCKUX CIIEKTPOB.

35. CuctemMbl TOKIECTBEHHBIX YacTHIl. CHUMMETpHs BOJIHOBBIX (yHKIHH. bo30HBI 1 hepmu-
onbl. KBaHTOBO-MexaHnyeckas popmynupoBka npuniuna [laymm.

36. MoJiekybl: SHEprus U crekTpbl. KBaHTOBaHME MOJHOW YHEPTUM JIBYXaTOMHOU MOJIEKY-
JIBL.

37. BeiHYXAeHHOE M3TydeHHUE. DIeMeHThl (PU3nuKHu ja3epoB. CBOWCTBA JIA3€PHOTO H3Tyde-
HUSL.

38. MakpoCKOIMYECKHe KBAHTOBBIE SIBJICHUS.

39. DHepreTuyeckue 30HbI B KpucTamiax. [[pOBOAHUKN U U30ISTOPBHI.

40. Bonnwl binoxa. 3oHb1 bpuiitosHa v 3aK0H AUCTIEPCHU.

41. DnexTponpoOBOAHOCTh KPUCTAIIIOB.

42. TennoeMKOCTb BbIPOKACHHOTO 3JIEKTPOHHOTO Ta3a.

43. KBanrtoBas cratuctuka. Pacnpenenenue boze—Oiinmreiina. Pacnpenenenne depmu—

Hupaka.
44. CBepXnpoBOUMOCTb U CBEPXTEKYUECTh U MX KBAaHTOBas IPUPO/IA.

4.2.2. TemaTuka 3K3aMEeHAIMOHHBIX 3324 MO JUCHUILUINHE «ATOMHasi pu3nka» AJs
HanpasjgeHus noarorosku: 03.03.03 Paxnodusznka
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Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpaX, KOMOMHAIIMOHHBIA TPUHIIUIL
Putia, repmbl. CriekTp aTomMa BOAOPO/Ia.

Tema 2. KopmycKysipHO-BOJHOBON Jyanu3M. OCHOBBI KBaHTOBOW TEOpUU. YPpaBHEHHUE
[IIpenuHrepa.

Tema 3. bopoBckas mozens aroma Bojgopojia. KBaHTOBaHME aTOMOB.

Tewma 4. KBantoBas Teopusi aToMa BOJ0po/a.

Tema 5. KBanTtoBaHue aToMOB. MHOT03JIEKTPOHHBIE aTOMBI.

4.2.3. Tlpumepbl IK3aMeHAIIMOHHBIX OWJIETOB MO TUCHHUILIMHE «ATOMHasi puzuka» s
HanpasJeHusi noarorosku: 03.03.03 Paguodusuka

DK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmtadbl. DKCIIEpUMEHTAIbHBIC JaHHBIE O CTpoeHUU aToma. CepuanbHbIe
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN MPUHIMN PHUTIIA, TEpPMBI.

2. KBaHTOBO-MexXaHHUECKOE OMHUCaHHe aToMa Bojaopoja. Pasznenenue nepemeHHbix. KBan-
TOBBIC YHCJIa. DHEPreTUYECKHM CHEKTp. YTJIOBOE W PaAHaIbHOE paACIpPEACIICHUE SJIEKTPOHHOMN
IUIOTHOCTH.

3. 3apaua. (KopnyckynsipHo-BoTHOBOU jayanu3M. OCHOBBI KBaHTOBOW TeOpuUH. YpaBHEHUE
[penunrepa.) Halitu cpeaHior0 AjuHY BOJHBI Je¢ Bpoilist TerioBoro HEUTpoHa, TO €CTh HaXOs-
HIETOCs B TEIJIOBOM PaBHOBECUU C OKpYXKalollel cpeoi, mpu komHaTHOM Temneparype 300 K.

SK3AMEHALIMOHHBIN BUJIET Ne 2

1. CnenctBust u3 ombiToB Pesepdopna. DkcrnepuMmeHTanbHas mpoBepka Gopmyisl Pesep-
dopna. [Tnanerapnast monens atoma Pezepdopna. DpdekTuBHOE CeUeHNE PaCCesSHUS.

2. OpOuTanbHble MAarHUTHBIA U MeXaHW4eCKui MOMeHTHl. CIIMH U COOCTBEHHBIN MarHUT-
HBI MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIbHOE TIOATBEPKICHUE CYIIIECTBOBAHUS CIIMHA.

3. 3apaua. (bopoBckas mozens aroma Bogopoaa. Ksantoanue atoMoB.) DoToH ¢ 3HEeprue
12,12 3B, moriomeHHblii aTOMOM BOJIOPO/Ia, HAXOIAIIUMCS B OCHOBHOM COCTOSIHHM, TEPEBOJUT
aToM B BO30Y>KA€HHOE cocTossHUE. ONMpeesnTh IITaBHOE KBAHTOBOE YHCIIO 3TOTO COCTOSIHHUS.

OneHouHble CpeACTBa Ul UHBAIMJIOB U JIML C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS
BBIOHMPAIOTCS C YYETOM UX MHAUBUAYATbHBIX MCUXO()U3NUECKHX OCOOCHHOCTEH.

— MpH HEOOXOAMMOCTH MHBAJHMIAM U JIMLIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 370POBbS
MIPEIOCTABIISAETCS AOMOJHUTEIBHOE BpeMs JUIsl TIOATOTOBKH OTBETAa HA HK3aMEHE;

— MpH MPOBEJCHUU MPOLEAYPHl OLEHUBAHUS PE3yJIbTATOB OOYUYEHMsS WHBAIUIOB M JIUI C
OTpaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10pPOBbsI MPEAyCMATPUBAETCS HCMHOJIb30BAaHUE TEXHHUUECKHX
CpPEZCTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMH,

— MpU HEOOXOAUMOCTH JUIsl 00YyHAIOIIKUXCSl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAJIMOB MPOIIe/lypa OLIEHUBAHUS PE3YJIbTATOB O0YUYEHHUS MO TUCIMITIIMHE MOXKET MPOBOUTHCS B
HECKOJIBKO JTAloB.

[pouenypa olileHUBaHUS pe3yJIbTATOB OOYUEHUSI HHBAJIMJIOB U JIML] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pOBbsSI IO JTUCLMIUIMHE (MOJYJII0) MpeayCMaTpUBaeT MperocTaBlieHne HH(GOpMaliu B
¢dopmax, alanTUPOBAHHBIX K OIPAHUUYECHUSIM UX 3/I0POBbSI M BOCHIPUATHS MH()OPMALIH:

Jlnist a1 ¢ HapyIIEHUsIMH 3pEHHUS:

— B I1€4aTHOW (hopMe yBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOI'O TIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.
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JUiist U1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEIILHOTO amrapara:

— B mieyaTHoi (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00ydYa-
IOIINXCS.

S. IlepeyeHb OCHOBHOM W JONMOJHHUTEJIbHONH y4eOHOH JHTepaTypbl, HEOOXOAMMOMN JIst
OCBOCHUS IMCUUIJIMHBI (MOIYJIs1)

5.1. OcHoBHas JUTEpATYypAa:

1. bapkoB A.IL., Hopom B.C., JIsicenko B.E., Hukutun B.A., [Ipoxopos B.I1., XoTHsaHCKas
E.b. AtomHas ¢usuka: yaueOHO-MeToandeckoe nmocodue.— Kpacnomap: Kybanckwuii roc. yH-T, 2016.

2. DneKTpoHHBIN Kypc «DPu3nka aToMay (BKIItOUaeT B ceOsi: 1) IeKTPOHHBIN KypC JEKIUH;
2) KOHTpOJIbHBIE BOMPOCHI IO pa3jesiaM yueOHOro Kypca; 3) mpakTU4YecKue 3aJaHus 1o pasjaeiam
y4eOHOTro Kypca; 4) TeCThI 10 paszenaM y4eOHOro Kypca); pexkuM JoCTyna:

http://moodle.kubsu.ru/

3. Uponos U.E. KBanTtoBasi pusuka. OCHOBHBIE 3aKOHBI: YyueOHOE TocoOue [DNeKTPOHHBIN
pecypc]: yue0. mocobue — DnekTpoH. naH. — MockBa: M3natensctBo «JlabopaTopusi 3HaHMID,
2017. - 261 c. — Pexxum poctyma:

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

4. Uponos UN.E. 3anaun no obmeii Gusuke [DIEeKTPOHHBIN pecypce]: yued. mocodue — Jmek-
TpoH. naH. — MockBa: M3narensctBo "JlaGoparopus 3nanuii", 2014. — 431 c. — Pexum gocryna:

https://e.lanbook.com/book/66335

Jnst ocBOGHMSI AMCHMIUIMHBI MHBAIWJIAMUA U JIMUAMU C OIPAHUYEHHBIMU BO3MOYKHOCTSIMU
3/I0POBBSI UMEIOTCS U3/IaHUS B SJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OUOIMOTEUHBIX cucTeMax «JlaHby
u «FOpaitT».

5.2. JlonoiHUTE/ILHASI JIUTEPATYpA:

1. Bynkep /1. ATromHas ¢usuka [DnekTpoHHBIN pecypc]: yued. mocodue / J[. byakep, 1. Kum-
oemn, 1. JeMwns. — OnextpoH. naH. — MockBa: @usmatiurt, 2010. — 396 c. — Pexxum nocrymna:

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

2. llInonsckuit 3.B. AtomHas ¢usuka. Tom 1. Beenenue B aTromHyto pu3uky [DieKTpoH-
HBIN pecypc]: yueb. — Dnextpos. naH. — Cankr-IlerepOypr: Jlanp, 2010. — 560 c. — Pexxum moctyma:

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

3. Inonbckuit 2.B. AtomHas ¢usuka. Tom 2. OCHOBBI KBAaHTOBON MEXaHUKH M CTPOCHHUE
QJIGKTPOHHON 0000YKK aTtoma [DJIeKTpOHHBIH pecypc]: yued. — DmektpoH. naH. — CaHKT-
[TerepOypr: Jlanp, 2010. — 448 c. — Pexxum mocTyma:

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

5.3. [lepuoauyeckue u3IaHus:

B mupe Hayku

XypHan 3KkcriepMMEHTaJIbHOW U TeOpeTHYECKON (U3NKU

N3Bectust poccuiickoii akagemun Hayk. Cepusi pusndeckas

NnxenepHo-pu3ndeckuii )ypHal

[TuceMa B KypHaJl IKCIEPUMEHTAIbHON U TEOPETUYECKON PU3UKU

VYenexu (u3aN4YecKuX HayK — €KeMECSUHBIN KypHall. DJIEKTPOHHAs BEPCHS JKypHaJla: aHHO-
Talyu, crateu B popmare pdf
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6. Ilepeuenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKAMOHHOI ceTH «UHTEepHET»,
He00X0AMMBIX /15l OCBOCHHS TUCHUIINHBI (MOLYJIs1)

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

2. DnekTpoHHO-0ubIHoTeunas cucrema JIAHD: https://e.lanbook.com

3. UndopmannonHas cucrema «EnuHoe OKHO 1ocTyna K 00pa3oBaTesIbHBIM pecypcam»:
http://window.edu.ru/window

4. bubnuoTreka 3JeKTPOHHbBIX YUYeOHUKOB:

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

5. AHHOTHPOBaHHBIN TeMaTHYECKUH KaTajor HTepHET pecypcoB 1o Gpu3Mke:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor Hay4HBIX peCypCOB:

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

8. bonbIas HayyHast OMOIMOTEKA:

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

9. EcrecTBeHHO-Hay4YHbIIl 00pa30BaTeIbHbIN MOpPTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-o6pa3oBarenbHas pu3nKo-MaTeMaTnieckas o6uodnuoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢usuke a1 BY3oB.:

http://physics-lectures.ru/

13. Texuuueckas Oubnuorexa:

http://techlibrary.ru/

7. Meroauyeckue yKa3aHus JJs 00y4al0UIMXCH 10 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

Jlexuust siBIsieTCss OHOM U3 (JOPM M3YUEHHUS TEOPETHYECKOTr0 MaTepHuala 1o JUucuuIuiHe. B
X0JI€ JIEKIIMOHHOTO Kypca MPOBOJUTCS M3J0KEHUE COBPEMEHHBIX HAYUYHBIX MOJXO0/J0B U Teopuil. B
TETpaau AJI1 KOHCIEKTUPOBAHUS JEKIMH HEOOXOAUMO UMETh IO, TJ€ MO XO4y KOHCIEKTHPOBa-
HUS JIefaroTcsl He0OX0IMMbIE TIOMETKH. 3alUCH JIOJDKHBI ObITh U30UpaTeNbHBIMU, TTOJTHOCTBIO Clie-
JIy€T 3alUChIBaTh TOJIBKO OIpe/eeHHs. B KOHCIEKTE MPUMEHSIOT COKPAILIEHUE CJIOB, UTO YCKOPSIET
3anuchk. Bompockl, BO3HUKAIOIME B XO/€ JIEKIIMH, PEKOMEHIYETCs 3alMChIBaTh Ha MOJIAX U IOCIE
OKOHYaHUS JIEKIIUN 00paTUThCS 32 pa3bsCHEHHEM K IpernojaaBaTtento. Heo0xoaumo akTuBHO pabo-
TaTh ¢ KOHCIEKTOM JICKLMHU: MOCIE OKOHYAHHUS JIEKIUU PEKOMEHIYETCS MEePEeUnTaTh CBOU 3aIUCH,
BHECTH MOIPaBKU U JIONIOJTHEHUS.

OnHMM M3 OCHOBHBIX BHJIOB JIEATEIBHOCTH CTYJIEHTA SBJSETCS caMOCTOsITeNbHas paboTa, KO-
TOpasi BKJIIOYAET B ce0s M3y4YeHHUE JIGKIMOHHOTO MaTepHaia, yueOHUKOB U y4eOHBIX TOCOOUH, mo-
TOTOBKU K BBITIOJTHEHUIO JTAOOPATOPHBIX padOT M OPOPMIICHHUIO TEXHUYECKUX OTYETOB MO HUM, a
TaK K€ MOJIrOTOBKU K MPAKTUYECKUM 3aHATHUAM U3YyUEHHEM KPATKOW TEOpUH B 3a/layHUKAX U pellie-
HUU JOMAIIIHUX 33JIaHUM.

ConpoBoKJIeHHE CaMOCTOSITENIbHON pabOThl CTY/I€HTOB MOKET OBITh OPraHHM30BaHO B Clie-
Iyronmx GopMax:

— COCTaBJIEHMEM MHAUBUAYAIbHBIX IJIAHOB CaMOCTOSITENIbHON pabOThl Ka)KJOr0 U3 CTYy/IEH-
TOB C YKa3aHHEM TE€MbI U BUJIOB 3aHATHIA, (HOPM U CPOKOB IPEICTABICHUS PE3YIbTATOB;

— MPOBEJIEHUEM KOHCYJIbTAlMi (MHAMBUIYAIbHBIX WM IPYNIOBBIX), B TOM YHCIIE C PUMe-
HEHHUEM JIMCTaHIIMOHHOM Ccpe/ibl 00yUeHUsI.

Kputepnii oneHkn 3pGEKTUBHOCTH CaMOCTOSTEIILHON PabOThl CTYACHTOB (POPMHUPYETCS B
X0Jl€ IPOMEKYTOUHOTO KOHTPOJISI MpoLiecca BBITOJIHEHUS 3aJaHUM U OCYIIECTBIISIETCS HA OCHOBE
Pa3IMYHBIX CITIOCOOOB B3aMMOJICHCTBHS B OTKPHITOW WH(POPMAIIMOHHOMN Cpejie U OTpakaeTcsi B IPO-
recce GOpMHUPOBAHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPTQEs CTyICHTa.
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B cooTBercTBUM ¢ 3TUM TIPU MPOBEICHUU ONEPATHBHOTO KOHTPOJS MOTYT MCIOJIb30BAThHCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJIHIEMBIM padoTaM J1abopaTOPHOTO MPAaKTUKYMa, TaK U K COOT-
BETCTBYIOIINM pa3Jie/iaM OCHOBHOU TUCITUTUTHHBI « ATOMHAS (DH3UKaY.

KoHnTponb ocymiecTBasieTcss MOCPEACTBOM TECTUPOBAHUS CTYIEHTOB MO OKOHYAHUU H3yYe-
HUS TeM Y4eOHOW TUCIUTUIMHBI U BBITIOJTHEHHS TMCHBMEHHBIX KOHTPOJIBHBIX PadoT.

[To uToram BBIMOJIHEHHS Kaxa0H J1a00paTOpHOIl pabOTHI CTYJEHT COCTaBISET MOIPOOHBIN
MMMCBMEHHBIA OTYET, ONMUPAsCh Ha KOTOPBIN TIOJDKEH B Oeceie ¢ mpernoaaBaTesieM IpoaeMOHCTPHUPO-
BaTh 3HAHME TEOPETUYECKOTO M HKCIEPHUMEHTAJIbHOIO0 MaTepHuaia, oTHocsmerocs k padore. IIpo-
BEpKa 3HAHUH CTYyJIEHTAa OCHOBAaHA Ha KOHTPOJBHBIX BOIPOCAX, MPUBEICHHBIX B OMUCAHUN PAOOTHI
U JIONIOJIHUTEINIbHBIX BOINPOCAX, KACAIOUIUXCSI COOTBETCTBYIOIIMX Pa3/iesIoB OCHOBHOU JUCHUILIMHBI
«AtomHas Qusukay. [lociie BbIMoMHEHUS 1a00PATOPHON PabOTHI CTYJIEHT MPEIOCTABISET OTKOP-
PEKTUPOBAHHBIN B XO/I€ 3aIUThI MUCbMEHHBII OTYET O HEM.

JononuutenbHas ¢popma KOHTPOJIs 3G (HEKTUBHOCTH YCBOCHUS MaTepuaia U MpHOOpeTeHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCSl B OTKPHITON MHTEPAKTUBHOM 3amuTe paboThl HA YCTHOM BBI-
CTYIUICHHH TIEPE]l Ay IMTOPUEH COKYPCHUKOB. B 3TOM ciyuae 3amura mpoXoJuT B PEKUME KPaTKO-
ro JI0KJIaJa Ha KOH(EepEeHIIHH.

ConpoBOXKACHHUE CaMOCTOATEIBHON pa0dOThI CTYIEHTOB TaK)KE OPraHW30BAaHO B CIIETYIOIIMX
dopmax:

— BBITIOJIHEHHUE CEMECTPOBOI KOHTPOJIBHOM pabOTHI 110 MHANBUIYAJTLHBIM BapUaHTaM;

— YCBOEHHeE, JOIMOJIHEHUE U BHUKAHUE B pa3OupaeMble pa3esbl TUCIUILUIMHBI IPH MTOMOIIT
3HAHUHN TOJIy4aeMBIX IO CPEJICTBAM HM3YYCHHS PEKOMEHIYEMOW JUTEPaTyphl M OCYIICCTBIISIEMOE
MyTeM HanmucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAIIMH, OPTaHU30BAaHHBIE JJIA Pa3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH Camo-
CTOATEILHOM HM3yYEHUHU TEX WIM MHBIX aCHEKTOB pa3fesioB yCBauBaeMoil MHGOpMAaIllUU B JAUCIIH-
TUTHHE.

K cpenctBam obecriedeHusi OCBOGHUS TUCIUIUIUHBI «ATOMHas (DU3MKA» TaKKe OTHOCHTCS
AJICKTPOHHBIN BapHAHT YU4EOHOTO TOCOOWSI 110 siAepHOM (PHU3MKe, BKIFOYAIOIIHIA B CEOS:

— JIGKIIMOHHBIA KypC TUCIUIUIUHBI « ATOMHas (pU3HKaY,

— KOHTPOJIbHBIE BOMIPOCHI 10 KXKJIOMY pa3jiesly yueOHOM TUCIUILTAHEI;

— CMHCOK 3aJ1a4 10 KaXJA0My pa3eny y4eOHO! TUCIUTUTHHEIL.

K cpenctBam obecrieueHusl OCBOCHUS TUCIUTUTHHBI «ATOMHas (U3UKa» TakKe OTHOCATCS
AIEKTPOHHBIE BAPUAHTHI JOTIOJHUTEIBHBIX YUEOHBIX, HAYYHO-TIOMYJIAPHBIX U HAYYHBIX U3JAHUH 1O
sepHON (pU3UKE.

PexoMennyercs cienyromuii TpaduK U KaJCHIAPHBIN IJIaH CaMOCTOSATEIHHONW pabOThI CTY-
JICHTOB TI0 YUEOHBIM HeJesIM (8 Heenb):

TunoBble 3aJaHUS JAJIsI CAMOCTOSITEJILHOM paﬁoTbI CTYAECHTOB

Cpoku
Kou- ®dopwma nipe- P
Ne . BBINOJI-
Tema wnu 3aaHne TeKyIen padoTh BO CTaBIICHHS
TEMBI HEHUS
4acoB pE3yNbTaToOB
(Heenn)
2 CnenctBust u3 onbiToB Pesepdopaa. Dkcnepu- 5 VYCTHBIE  OTBeT. 1
MeHTaJbHas MpoBepka hopmyiisl Pesepdopra. TekcToBbIl  J10-
KyMeHT. Pedepar.
Beimonnenune
PaKTUYECKUX
3aJlaHuM, TECTOB
U KOHTPOJBHBIX
pabor.
4 CoOcTBeHHbIE  3HAU€HUs] M COOCTBEHHBIC &) YCTHBI ~ OTBET. 1
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¢bynkuuu oneparopo. Onepatop ['aMuinbToHA.

TekcToBBII  JIO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

VYrioBoe U paguaibHOE pacipeeieHUue IoT-
HOCTH BEPOSITHOCTH.

VYCTHBIIE ~ OTBET.
TexkcTtoBBII  TO-
KyMeHT. Pedepar.
Brmmonaenne
MPaKTUYECKUX
3aJaHUHM, TECTOB
U KOHTPOJBHBIX
pabor.

CHGKTpaJIBHBIC CCpUM B aToMax MCIOYHBIX
METAJJIOB.

VYCTHBIIE ~ OTBET.
TexkcTtoBBII  TO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJBHBIX
pabor.

ONEKTPOHHBIM  NAapaMarHUTHBIA  PE30HAHC
(OIIP) u ero npunoxxeHusi. ATOM B dJIEKTpUYE-
ckom none. Dddexr [ITapka.

YCTHBIIE ~ OTBET.
TekcTtoBBII  TO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJBHBIX
pabor.

N3yueHne 3aKkOHOMEPHOCTEN CBOMCTB JJIEMEH-
TOB B IIEPUOANYECKON CHCTEME.

VYCTHBIIE ~ OTBET.
TexkcToBBII  TO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJBHBIX
pabor.

MGTO,Z[I)I perucTtpauvi U ACTCKTOPbI PCHTIC-
HOBCKOI'O U3JIyUCHH.

VYCTHBIIE ~ OTBET.
TexcToBBII  TO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJBHBIX
paboT.

11

KoHcTpykuus ra3oBbIX U TBEpAOTENbHBIX Ja-
3epoB. XapaKTEPUCTUKH JIA3€PHOrO H3Iyde-
HUSL.

VYCTHBIE ~ OTBET.
TekcToBBIIT  HO-
KyMeHT. Pedepar.
Brimonnenue
MPAKTUYECKHUX
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3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

Hroro: 41 8

B ocBoeHMM AMCUUITIMHBI WHBATUAAMH H JIUIAMH C OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI  OOJIBIIIOE 3HAYEHHE HMEET HWHAWBUAyajbHas yueOHas pabora (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE Y4eOHOTO MaTepHara.

WuauBrayanbHbIe KOHCYJIBTALIMH 110 TIpeaAMETY (B ToM uunciie yepe3 email, Skype wiu viber)
SIBJISTFOTCSI BAKHBIM (DaKTOPOM, CITOCOOCTBYFOIIUM WHIMBHIyJIN3AIIMA O0yUEHUS M yCTAHOBJICHUIO
BOCIIUTATEIHLHOTO KOHTAKTa MEXIY TperojaBareieM M 00ydYarolIUuMCsl WHBAIHMIOM WU JIMIIOM C
OTpaHHYEHHBIMHA BO3MOXKHOCTSIMU 37]0POBbSI.

8. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHd, HCIIOJIb3YeMbIX MPH OCYLECTBJIEHUN 00-
Pa30BaTEJBHOIO NpoLecca o JUCHUILIMHE (MOYJII0)

8.1. llepeuyenb HHPOPMAIIMOHHBIX TEXHOJIOT U

Nudopmannonnsie 00pa3oBaTeiabHble TEXHOJOTUM BO3HHUKAIOT IPU HCIOJIB30BAHUEM
CpeACTB MH(POPMALMOHHO-BBIUYNCIUTEIBHON TeXHUKU. OOpa3oBaTeibHyIO Cpely, B KOTOPOW OCy-
HIECTBIISIIOTCA 00pa3oBaTeNibHble HH(POPMAIMOHHBIE TEXHOJIOTHH, ONPEEIAoT padoTaromue ¢ Hel
KOMITOHEHTBI:

— TeXHUYecKasl (BHUJI UCIIOJIb3yEMBIX KOMIIbIOTEPHOI TEXHUKHU U CPEACTB CBSI3N);

— IPOrpaMMHO-TEXHUYECKask (IPOTpaMMHBIE CPEJICTBA MOAJEPKKU PEaTr3yeMOi TEXHOIIO-
ruu oOy4eHHUs);

— OpraHU3aIMOHHO-METOoANYecKast (MHCTPYKIMU yUYaIlUMCSl M TPENoJaBaTessiM, OpraHnu3a-
1Ms y4eOHOTro mporiecca).

ITon 0Opa3oBaTeNbHBIMU TEXHOJIOTHSMHU B BBICIIEH IITIKOJIE TOHUMAETCSl CUCTEMA HAYYHbIX U
WH)KEHEPHBIX 3HAHUH, a TaK)Ke METOJIOB M CPEJICTB, KOTOPBIC MCITOIB3YIOTCS /ISl CO3/IaHus, cO0pa,
nepeaayy, XpaHeHus: 1 00paboTKKU UH(GOPMAIMK B IPEAMETHONW 00JacTh BhICIIEH MKOJIbI. DopMHu-
pyercst mpsiMasi 3aBUCUIMOCTh MEXTY (PPEKTHBHOCTHIO BBITOJIHEHHS YUYEOHBIX MMPOTPaMM U CTeTe-
HbIO MHTETpallMi B HUX COOTBETCTBYIOLINX MH(POPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

Nudopmanmonnas obpazoBarenbHas cpea MpeACcTaBisieT co00i HHOOPMAITMOHHYIO CHCTE-
MYy, 0OBEAMHSIOUIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTUH, IPOrpaMMHBIE U TEXHUYECKHE CPE/ICTBA,
OpraHU3aIMOHHOE, METOIMIECKOE W MAaTEMAaTHIeCKOe O0ecIieueHne, MpeTHa3HaueHHOE JIJISl TIOBBI-
meHus 3pPEeKTUBHOCTH M JOCTYITHOCTH 00pa30BaTEIbHOIO MPoLiecca MOATOTOBKH CIIEIHATUCTOB.

XapakTepHoil 4epToil oOpa3oBaTeNbHON Cpebl SBISETCS BO3MOXKHOCTH CTYJIEHTOB U IIpe-
nojaBareseil oOpamarbcs K CTPYKTYPUPOBAHHBIM Y4eOHO-METOAMUYECKUM MaTepuasiaM, o0ydaro-
UM MYJIBTUMEINHHBIM KOMIUIEKCAM BCETO YHUBEPCUTETA B JIIO00E BpeMs U B JFO00I TOUYKE Mpo-
ctpancTBa. [loMumo nocTynmHOCTH yyeOHOro Marepuana, HeoOXOIUMO 00ecHneuuTh 00ydaeMoMmy
BO3MOXKHOCTh CBSI3HM C TIPEIIOIaBaTelieM, MMOTyuYeHHe KOHCYJIbTAllMU B OH-JIAHH Win oQd-naifH pe-
KUMaX, a TakK€ BO3MOKHOCTh TOJyYEHHUs UHIUBUAYaIbHOU «HABUTALUW» B OCBOCHHH TOTO WIIH
uHoro npeamera. CTyIeHThl OyIyT CTPEMHUTHCS K THOKOMY peXHMY OOYYEHHS, MOAYJIBHBIM IIPO-
rpaMMaM ¢ MHOTOYMCICHHBIMU OCTYIIJICHUSMHU M OTYUCIICHUSIMH, KOTOpPbIE MTO3BOJISAT HAKAIUIMBATh
3a4eTHBIC €IUHHIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOTO By3a B JIPYTOil C YYETOM MPEABLIYIIEro
OTIbITA, 3HAHUN U HAaBBIKOB. [1o-TIpe’xHEMY BaXKHOM JUIS CTYICHTOB OCTAHETCS] BO3MOXKHOCTD JIMYHO-
ro pa3BUTHs U MPO(eccHoHAbHOTO POCTa; MPOTrpaMMbl MOTYYEHHsI CTEIEHH U KOPOTKHE KYpCHI,
BO3MOYXHO, OYIyT IOJIb30BaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B TPO-
rpaMMax npogeccHoHaIbHOro 00y4eHUs U aCIIUPAHTCKUX MPOorpaMmax.

WNudopmanoHHble TEXHOJIOTUH MOTYT OBITh UCIIOJIB30BaHbl IPU O0YyUYEHHH CTYJICHTOB HE-
CKOJIbKUMU criocobaMu. B caMom mpocToM citydae peanbHbIi yueOHbIH Ipoliecc UIET 0 OOBIYHBIM
TEXHOJIOTUSIM, a MH(OPMAITMOHHBIE TEXHOJOTHH MPUMEHSIOTCS JHUIIb Ui POMEXYTOYHOTO KOH-

30



TPOJI 3HAHUW CTYACHTOB B BHJIC€ TECTUPOBAHUA. DTOT MOJXOJ] K OpPraHHU3allid 00pa3oBaTEIHLHOTO
mpolecca MpeCTaBIseTCs] OUYeHb NMEPCIEKTUBHBIM BBUIY TOTO, YTO MPHU €r0 JOCTATOYHO IIUPOKOM
UCTIOJIb30BaHUU YHUBEPCUTET MOXKET MOJYYUTh CEPhE3HYI0 SKOHOMHIO CPECTB M3-3a 00JIee HU3KOU
CTOUMOCTH TPOBEICHUS CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS IO CPABHEHHIO C ayAUTOPHBIM.

[Mpumenerne oOpa3oBaTENbHBIX HH(MOPMAIIMOHHBIX PECYpCOB B KAYECTBE JOMOTHCHHS K
TPaIUIIMOHHOMY y4eOHOMY Mpolieccy MMeeT OOJNbIIoe 3HAYCHHE B TEX CIyyasxX, KOrja Ha Kade-
CTBEHHOE YCBOCHHE 00beMa yueOHoro marepuana, npeaycmorperroro ['OC, He xBaraet ayauTop-
HBIX 3aHATHH MO ydyeOHOoMy miuaHy. Kpome Toro, Takas ¢gopma opranuzaiuu yuyeOHOTro mpoiiecca
OYCHb Ba)KHA MPU HEOAMHAKOBON HAYAIBHOW MOATOTOBKE 00YUaIOIIUXCSI.

CrnenyeTr 0coOEHHO MOAYEPKHYTh, YTO MPH TAaKOM MOJXOJE KpaiiHe BaXKHO 00ECIEUUTh HH-
TEHCHUBHBIA KOHTPOJIb CTETICHH YCBOEHHUS Marepuaina. Kak mpaBuiio, Mo Kakaou TeMe MpeayCcMOT-
peHo 60JbIIoe M0 00BEMY KOHTPOIBHOE 3aJaHUE WU KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOIUICHHBIN OIBIT MPUMEHEHUS WH(POPMAIMOHHBIX U JUCTAHIIMOHHBIX
TEXHOJIOTHI B yueOHOM MpOoILIecce B Pa3IMYHbIX BapUaHTaX MO3BOJISIET TOBOPUTH 00 OMPEIEICHHBIX
IPEeUMYIIECTBaX NOJO00HBIX (JOpM OpraHU3alMK y4eOHOTro mpoliecca:

— CTaHOBUTCS BO3MOXXHOW MPHUHIMIIUATIBLHO HOBAask OpraHU3aIUsl CaMOCTOSTENIbHON paboThl
CTYy/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTH Y4EOHOTO MpoIiecca;

— Y CTYJICHTOB TOSIBJISICTCS TOTIOJTHUTEIbHAS. MOTUBAIIMS K TIO3HABATEIILHOU JESTEIIEHOCTH,

— IOCTYTHOCTh Y4eOHBIX MaTepUajoB B J000€ BpeMs;

— BO3MOKHOCTh CAMOKOHTPOJISI CTEIIEHN YCBOEHHUSI MaTepuaja Mo KaxJI0W TeMe HEeOrpaHH-
YEeHHOE KOJINYECTBO Pa3.

8.2. [lepeuennb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecnedeHust

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

2. UnrerpupoBannoe opucuoe npunoxxerare MS Office (© Microsoft Corporation).

3. TIporpamMMHOe obecriedeHne il OpraHu3alry yIpaBIsieMOro U 0e30MacHOro J0CTyIa B
HuTepner.

Ne norosopa ITepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCIEYEHHUS
Kontpakt Nel104-AD®/2016 ot | [Iponnenune nmoanucku Ha 2016-2017 ydeOHBIi roa HA MPo-
20.07.2016 rpaMMHOe oOecrieueHre koMmranuu Microsoft mo mporpamme

«Academic and School Agreement a1t KOMIBIOTEPOB U CEpBe-
poB KybaHCKOro rocy1apcTBEHHOTO YHUBEPCUTETA U €ro Pu-
JIAJIOB:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-03/2017 | Iloanucka Ha 2017-2018 yueOHbIi roJ Ha mporpaMMHoOe odec-
ot 03.11.2017 NeYeHHEe B paMKax MMporpaMMmbl komnanuu Microsoft
“Enrollment for Education Solutions” 111 KOMIIEIOTEPOB U
cepBepoB Ky0aHCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA U €T0
¢bunanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecrieueHre A 6e30nacHoi paboThl Ha KOMIbIOTEpe — (DaliIOBBINA aHTH-
BUPYC, IOYTOBBIN aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCEYEHHUS
Kontpakt Ne69-AD®/223-03 | KoMmIeKT aHTUBUPYCHOTO MPOrpaMMHOT0 obecriedenus (mpo-
ot 11.09.2017 JUICHUE TIPAB TMOJb30BaHMSA):

AHTHBHpYCHAs 3aIuTa (pU3MUECKUX paboYnX CTaHIUH U cep-
BEPOB!
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Kaspersky Endpoint Security as 6usneca — CTaHmapTHBIN
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAs 3aliTa BUPTyaIbHBIX cepBepoB: Kaspersky Se-
curity muts BUpTyansHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3armuTa IOYTOBOrO cepBepa oT crama: Kaspersky Anti-Spam
st Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTUBUpYCHAs 3alUTa BUPTyalbHbIX padounx cranuuii (VDI):
Kaspersky Security mis Buptyansabix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommbroTepHoit MateMaTnku MATHCAD ¢ HeoOX0oauMbIMH TTAKETaMHU PaCIIv-
penuii (© Parametric Technology Corporation).
6. Cucrema kommbpioTepHoii MatemaTuku MATLAB + SIMULINK ¢ HeoO0XoauMbIMu

tynookcamu (© The MathWorks).

Ne noroBopa

HepequL JIMICH3MOHHOI'O IMTPOrpaMMHOT'O obecrieueHust

Kontpakt Nel115-OAD®/2013
ot 05.08.2013

[Ipoanenue nporpaMMHOM MOAJIEPKKH U TPUOOPETEHUE MPaB
TI0JI30BAHUS MTPHUKJIATHBIM MPOTPAMMHBIM 00ECTICUCHHUEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot
29.07.2014

[IpenocraBienne 6eccpoYHBIX MPaB MOJIb30BAHUS TPOrPAMM-
HBIM 00€CIIeYeHHEeM, BO3MOKHOCTD 3arpy3KH JIUIIEH3HOHHOTO
IIPOrpaMMHOT0 obecnieuenus yepe3 HTepHeT:

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. IlepeueHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. DnexrponnHas oubmmoteunas cuctema eLIBRARY.RU:

http://www.elibrary.ru

2. Nadopmanmonnas cuctema « EquHOE OKHO J0CTymma K 00pa3oBaTeIbHBIM pecypcamy:
http://window.edu.ru/window

3. PyOpuKoH — KpynmHEeHImii SHIUKIIONenaeckuii pecypc MHaTepHera:

http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TeMaTHYECKU KaTtanor IHTepHeT pecypcoB 1o PU3UKe:
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/

http://www.college.ru/
5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonbmas HayyHas OubnuoTeKa:
http://www.sci-lib.com/
7. EcTrecTBeHHO-HAay4HbII 00pa30BaTeIbHBIA OPTAI:
http://www.en.edu.ru/catalogue/
8. Texuunueckas OMOIMOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIUKIIONECINS
http://www.femto.com.ua/articles/
10. Akanemuk — C0Bapu ¥ SHIUKIIONEIUU Ha AKaJIeMUKE!
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/
11. Bukuneaust — cBoOOIHAS SHIIUKIOIIEIUS.
http://ru.wikipedia.org/wiki/
[Topran «ATomHast pusmkar»
http://ru.wikipedia.org/wiki/ATomnas_cusuka/
[TopTan «ATom»
http://ru.wikipedia.org/wiki/ATom/
[TopTan «2OnexkTpoHHast 0007109Ka
http://ru.wikipedia.org/wiki/OnekTpoHHas_o00o0s0uka/
[Topran «Momnekyna»
http://ru.wikipedia.org/wiki/MonekyJa/
[Topran «2nexTpoHHas KOHPUTYpALIK»
http://ru.wikipedia.org/wiki/DnekTpoHHas_KoHGUTYparus/
12. ®usnyeckas SHIUKIIONEINAS
http://www.femto.com.ua/articles/
ATtoM — Ou3zndeckast SHIIUKIONE NS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyia — @u3nyeckas SHUUKIONE NS
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas puzuka — OuznyecKkas YHIUKIONEIHSI
http://www.femto.com.ua/articles/part_1/0222.html
13. Atomuas ¢uzuka | PopMyIIsl 1 pacyeThl OHJIARH
http://www.fxyz.ru/dbopMyJibl 1Mo (usuke/aromMuas GhU3UKa/
14. Atomuas ¢pusuka — Merasumukinonenus Kupmia u Medoans
http://megabook.ru/rubric/Hayka/Puszuka/Atomuas dusuka/

9. MarepuajbHO-TeXHHMYECKasA 0a3a, HeoOXoauMAs I OCYLIEeCTBJEHUs] 00pa3oBa-
TeJBbHOI'0 NMPOLEeCcCa M0 JUCHUILIMHE (MOLYJIIO)

VYcneniHas pcamm3anus MnpernogaBaHrud AUCHUIIIIMHBI «AToMHasS (1)I/I3I/IK3,>> mnpeamnojgaracTt

HaJIn4uc¢ MHHHUMAJIIBHO HCO6XOI[I/IMOFO A pe€ain3alun GaKaﬂaBpCKOﬁ porpaMmabl IICPCUYHA MaTC-

PHATBHO-TEXHUIECKOTO 00ECTICUSHUS:
— JIEKIIMOHHBIE ayaUTOpUU (00OPYIOBaHHBIC BUIACOMPOCKIIHOHHBIM O0OPYJIOBAHUEM ISt

MPE3eHTAINM, CPEACTBAMHU 3BYKOBOCIIPOU3BEACHUS, IKPAHOM, U UMEIOIINE BbIX0 A B IHTEpHET);

— KOMIIBOTCPHBIC KIIACCHI AJIA ITPOBEACHUS ITPAKTUICCKUX 3aH$ITI/II\/'I;

— JMCIUICHHBIA KJIacC ¢ MEePCOHATBFHBIMU KOMIBIOTEPAMH JIJIsl IPOBEACHUS JT1a00paTOPHBIX
IPYIIIOBBIX 3aHATUH;
— MPOTPaMMBbI MOJIEIIUPOBAHUS (PU3MUECKUX TPOIIECCOB B AaTOMHOW (DU3HKE;

— NpPOrpaMMbl OHJIAHHHOBOTO KOHTPOJIS 3HAHMM CTYJEHTOB (B TOM 4YHCIE NPOTrpaMMHOE
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http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
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o0ecrieyeHne AUCTAaHIIMOHHOTO 00y4eHus ),

— HaJgu4ue HEeoOXOAMMOTO JHUIEH3MOHHOTO MPOTpaMMHOr0 oOecredeHus (onepanroHHas
cuctema MS Windows; uaTerpupoBannoe oducaoe nprmiokenne MS Office; cucTeMbl KOMITBIO-
tepHoit MaTeMatuku MATHCAD u MATLAB+SIMULINK ¢ Heo6X01uMbIMU TyJIO0KCaMU.

Jlaboparopust aTOMHON W SiACPHOW (PU3UKK OCHAIEHA CIICAYIOIIUM SKCIEPHUMEHTATHHBIM

UHCTPYMEHTApUEM:

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

— ycranoBka JIKK-2 ¢ camonucuem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IIPUHTEPOM;

— naboparopusie koMiuiekcsl JIKK-4 u JIKK-5;

— cnekrporpadsl JJPC-8 u kBapuessrii MCII-28;

— (otosnekrponnsle kaccera MOPC-6 (MHOrokaHajibHasi ONTHYECKas PErUCTPUPYIOIIAs
cuctema) i criekrporpada JJPC-8;

— (otosnekrponnsle kacceta MOPC-6 (MHOrokaHajibHasi ONTHYECKas PErUCTPUPYOIIAs
cuctema) s criekrporpada MCII-28;

— uckpoBoit renepatop UBC-29;

— criektpomeTp COIIP-2;

— no3umetp [API'3-02 u nosumerp-paguomerp MKC-05;

— CUTHAJIM3aTOP 3arps3HEHHOCTH;

— nabopaTopHasl yCTaHOBKa 110 U3MEPEHUIO NIEPHO/Ia TOTypacnaia;

— paaOMETPHI ¢ OCIIMILIOTPadOM U MePECYETHBIM MTPUOOPOM;

— naboparopHas ycraHoBka YJIII-1;

— CHMHTWUILIMOHHBIE TPUOOPHI pa3IUYHbIX TUIIOB;

— IEPCOHAIbHBIE KOMIIBIOTEPBl C YCTAHOBJIEHHBIM IIPOIPAaMMHBIM KOMIUIEKCOM «®Pu3nka

mukpomupa (MI'Y)».

HpI/I HCIIOJIb30BAHHUHU 3JICKTPOHHBIX H3,Z(aHI/II>'I BY3 JOJIZKCH 00€eCIIeYnTh KaXXja0oro 06yan01ue-
TocCd BO BpeMA CaMOCTOSTEIbLHOMN IMOATOTOBKH pa60q1/1M MECTOM B KOMIIBIOTCPHOM KJIACCE C BBIXO-
JO0M B I/IHTepHCT B COOTBETCTBHH C 00HEMOM HU3y4aCMbIX JUCHHUIIJINH.

Bua pabdor

MartepHuaibHO-TEXHUYECKOE 00ECTICUeHHE TUCIIUILTNHBI
(MOIyJI) ¥ OCHAIIIEHHOCTH

1 JIeKIMOHHBIE 3aHITUS

JIeKIMOHHAast ayAMTOpUSA, OCHAIIEHHAs IPE3eHTAIMOHHOM
TEXHUKOU (MPOEKTOpP, IKpaH, KOMMBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM NporpamMmHbIM obecrieduenueM (I10), a Takxxe
JOCTATOYHBIM KOJTMYECTBOM ITOCAIOYHBIX MECT:

Ne 209¢ (mpoekrop EPSON EB-1776W).

2 [IpakTuueckue
3aHATUA

AyauTopusi OCHAIllEHHAas TPEMSI MEJIOBBIMU WJIM MapKEepHBIMU
JOCKaMH, IPE3CHTAllMOHHON TEXHUKOM (IIPOEKTOp, JKpaH,
KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecneuenuem (I10), a Taxke NOCTATOUYHBIM KOJIUYECTBOM
MOCaJ0YHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W),

Ne 205¢ (mpoextrop SANYO PLC-SW20A).

3 JIaGopaTopHbie

Ha6opaTome, YKOMIIJICKTOBaHHAas CHCHH&J’IHZ&HPOB&HHOﬁ MCEC-

3aHATUSA O0eMbI0 M TEXHUYECKHUMHU CpPEJICTBAMU OOYUYEeHHS W PaOOTHI:
MPE3CHTAIMOHHON TEXHHUKON (TIPOEKTOp, HKpaH, KOMIIbIO-
Tep/HOYTOYK) U COOTBETCTBYIOIIUM MPOTPAMMHBIM o0ecrede-
Huem (I1O), a Takke AOCTATOYHBIM KOJIMYECTBOM MOCAH0Y-
HBIX MECT:
Ne 205¢ (mpoexktop SANYO PLC-SW20A).

4 Kypcosoe KoMHaTb! A1 BBIIOTHEHHS KyPCOBBIX padoT:
MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137c¢ UTuCC wmar.; 311 (PT, DuH, P®);
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132¢ (@)

I'pynmnossie Aynautopuu:

(MHIUBHTYaTTbHBIC) 209c, 207c, 205¢

KOHCYJIbTAITHI

Texkyuuii KOHTPOJIb, Aynuropuu:

IIPOMEKYTOUHAs 209c, 205c¢

aTTecTalus

CamocrosTenbHas Kabuner ans camMocTosTenbHON pabOTHl, OCHAICHHBIH KOM-
pabora IBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKIIOYEHHUS K CETH

«MHTepHEeT», MPOrpaMMOil SKPaHHOTO YBEIMYCHHS U obecrie-
YeHHBIH JOCTYIIOM B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCHUTETA:

207c, 205¢

«YueOHasi 1abopaTopusi aTOMHOM U siIepHOI pu3nKN», aya. 225¢

JlabopaTopHbie padoThI
10 JMCHUIITHHAM:
«ATOMHas pU3nKay,

«®Du3uKa aTOMHOTO A1pa

U 3JIEMEHTAPHBIX YaCTULD»

O6opyaoBaH#e U MPOTPAMMHO-

TEXHUYECKOE OCHAICHHUE yueOHol tabopa- | Koi-
TOPHHU, OTHOCAIIUECCA TOJIBKO K JdHHBIM BO
JMCHIUTUIHAM:

YcranoBka ®KIJI-6 ¢ ocimmiorpadom CQ- 1
5010A

VYcranoska JIKK-2 ¢ camonuciiem H307/1 1
Ne-He nazep JIT'H-203 ¢ BombT™METpOM, 1
KOMIIBIOTEPOM U MPHUHTEPOM

JlabopaTtopubie komruiekchl JIKK-4 u JIKK- 2

5

Cnexrporpadst I1DPC-8 u xBapuesbiii MCI1-28 2

®dorosnexktponHbie kaccera MOPC-6 (MHO-
roKaHaJbHasl ONTUYECKasi pETUCTPHUPYIOIIAs 2
cuctema) s cnekrporpada J1DPC-8

dotoanekrponnsie kaccera MOPC-6 (MHO-
rOKaHaAJIbHAs ONTHYECKasl PErHCTPUPYIOIIast 2
cucrema) s cnekrporpacga MCII-28

Joszumerp JAP1'3-02 u no3umerp-paguomeTp

MKC-05 2
Curnanusarop 3arpsi3HeHHOCTH 1
JlabopatopHasi yCTaHOBKA 10 U3MEPEHUIO 1
nepuoJia nojuypacnazia

Paguometpsl ¢ ocunmiorpadom u nepe- 1
CUETHBIM MPUOOPOM

JlabopaTtopHas ycranoska YJIII-1 1
CUMHTUIUISIMOHHBIE TPUOOPBI Pa3IMUHBIX 1
THUIIOB

[lepcoHasbHBIE KOMIIBIOTEPHI C YCTaHOBJIEH-

HBIM [IPOTPaMMHBIM KOMILTEKCOM «Du3HKa 2
mukpomupa (MI'Y)»

HaGopHble KOMITIEKTHI UIs POBEICHUS J1a-
OOpaTOpHBIX PabOT (COCAMHUTEIILHBIC MOTY- ~
JIH, IIHYPBI, KaOesu, Iepexo/ibl 1 JIp.)
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