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

JucuumimHa «AToMHas pu3uka» BXOIUT B OJIOK €CTECTBEHHO-HAYYHBIX JAUCIHILINH, TPEI-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y yUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS M TBEPbIX
3HAHMI O TPOIIeCCaX W SBJICHUSX, CBI3aHHBIX C (PU3NYCCKUMHU CBOHCTBAMHU MHKPOMHpPA U KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOJUMBIX JIJIsl TIOHUMAaHUS U UCIIOJIb30-
BaHUs B WHKCHEPHO-TEXHUUYECKUX pa3pabOTKax. AKTYalbHOCTh AUCIMILIMHBI «ATOMHAs (U3HKA»
00ycIioBJIeHa MPUMEHEHNEM 3HaHUN, YMEHUI 1 HABBIKOB, MIOJTYYEHHBIX B IIPOLIECCE €€ U3YUCHHUSI, JITIs
U3y4YEHHs TUCIUIUIMH U3 IPYTUX OJOKOB M YCIIEIIHOTO OCBOCHUS CIIEHUAIBHOCTH B IIEJIOM.

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

1.2. 3agauyu qUCIHMILINHBI

OCHOBHBIE 337]a4¥ OCBOEHUS AUCLUIIINHBIL:

— U3Y4YUTh KCIEPUMEHTAIbHbIE METObI UCCIIEOBAHNS BHYTPEHHEIO CTPOEHHS aTOMOB;

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

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

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

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

— 0000WUMb U CUCMEMAMUZUPOBAMNb SHAHUSA NO:

— COBPEMEHHBIM IPE/CTaBIECHUSAM 00 aTOMHO-MOJICKYJISIPHOM CTPOEHHUH Bellle-
CTBA, SKCIIEPUMEHTAIbHBIM U TEOPETHYECKMM METOJlaM HCCIIEJIOBaHUSI BHYTPEHHETO
CTPOEHHS aTOMOB M MOJIEKYT;

— OCHOBHBIM 3aKOHaM, UJESIM M IPUHLKIIAM aTOMHON (U3HKH; HU3nueckuM 3¢-
(dexTam u siBIIEHUSM, 00YCJIOBJIEHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMU 000JIOUKAMHU aTo-
MOB M MOJIEKYJ;

— Hay4yumo:

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

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

— Ha/IJIeKAIUM 00pa30M OIIEHUBATh MOPSIIKH (PU3NUECKUX BEIHUNH;

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

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

— IPUMEHSATH UMEIOIINECS TEOPETUYECKUE 3HAHMS U1l IPOBEJEHUS U UCTOJIKOBA-
HUS SKCIIEPUMEHTOB;

— cihopmuposams.

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

— HaBBIKU (PM3UKO-MAaTEMATUYECKOTO MO/IETIMPOBAHNUS;

— YMEHHUE C IOMOIIBIO aJE€KBATHBIX METOJOB OLICHMBAThb TOYHOCTH M IOTpEIl-
HOCTb TEOPETHYECKHUX PACYETOB U HKCIIEPUMEHTAIbHBIX U3MEPEHNU;



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

— HaBBIKK 00pa0OTKH M UHTEPIIPETUPOBAHUS PE3yIbTATOB IKCIIEPUMEHTA;

— YMEHHE aHAJTU3UPOBATh (PU3MUYECKHUI CMBICI MTOTYYSHHBIX PE3YJIbTaTOB.

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

Hucrunuaa b1.5.05.05 «Atomuas ¢usukay Bxoaut B Moayinb @usuka b1.6.05 6azoBoii va-
ctu b1.b 6moka 1. fuctiuruinast (Mmoxynu) b1 yaeOHoro miaHa.

JlucuMiiuHa JIOTMYECKH U COAEpKATeIbHO-METOJAMYECKH CBsS3aHa C JAUCHUIUIMHAMHU
mMonayineir «Matematukay, «O0mas ¢usukay, «O0muil Gusnueckuii mpakTukym». s ocBoeHHs
JAHHOW JUCIMIIMHBI HE0OXOIUMO BJIaJIeTh METOIAMH MaTEeMAaTUYECKOT0 aHaIN3a, aHAIUTUYECKOM
reOMETPHH, TUHEHHOM anreOphl, peleHneM anredpandeckux, 1uddepeHIuanTbHbIX ¥ HHTETPATbHbBIX
ypaBHEHUU; Teopuu (YHKIUH KOMIUIEKCHOTO TEPEMEHHOr0, TEOpUU BEPOSTHOCTEH U
MaTeMaTHYECKOW CTAaTUCTUKH; 3HATh OCHOBHBIC (DM3MUYECKHE 3aKOHBI, YMETh NPUMEHSTH
MaTeMaTHUYeCKHUe METOIbI U (PU3HUECKUE 3aKOHBI JIJISl pEHICHUS MPAKTUYECKUX 3a/1a4.

B pe3ynbTare n3ydeHus HaCTOSIIIEH TUCIUIUTUHBI CTYACHTHI TOJDKHBI IIOTYYHATh 3HAHUS, HMe-
IOIUE HE TOJBKO CAaMOCTOSITEIbHOE 3HAaYeHHE, HO U oOecreynBarolie 6a30ByI0 MOATOTOBKY IS
YCBOEHUS AUCIUIUIHH 0a30BOM U BapHaTUBHOM yacTei 06s10ka 1 «{ucuIuinabl (MOLyNH)» y4eOHOTO
TUIaHa.

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

N3yuenne nanHOM y4eOHOM MUCHUIIMHBI HANPaBIEHO Ha (pOpMUpOBaHUE y 00YUAIOIIUXCS
cnenyromux komnerennuii: OIIK-3, OITK-6.

No HNunexc Conepxanue B pesynbrare u3ydeHus yaeOHOW AMCHUIUINHBI
oy | oMe- KOMNETEHIIH o0yyJaroImuecs 10 KHbI
TEHIIUN (unm e€ yacTn) 3HATh yMeTh BJIAJETh
1 | OIIK-3 | crmocOOHOCTBIO  BJa- | — COBpPEMEHHBIE | — €  HAy4yHOM | —  MeToJaMHu
J€Th OCHOBHBIMU Me- | IPEACTABIEHUS | TOUKH 3peHus | IpOBEICHUS
ToJlaMH, crocobamu u | 00 aTOMHOM | OCMBICIIMBAaTh M | (pU3HUECKUX
CpEACTBaMHU IOJIy4ye- | CTPOCHUU BEIle- | HHTEPIPETUPO- UCCIIETOBaHUM
HUsS, XpaHEHMs, NIepe- | CTBA, OCHOBHBIE | BaTb  OCHOBHBIE | U U3MEPEHMI;
paboTku nH(GOPMALUU | 3aKOHBI, MJIEU U | MOJIOKEHHSI aTOM- | —  HaBBIKAMH
MPUHIUIIBI HBIX SBJICHUM, | IPUMEHEHUS

aTOMHOM ¢u- | oreHuBaTH MO- | OCHOBHBEIX Me-
3UKH, UX CTAHOB- | pAaku  (usmuue- | TOA0B GU3HUKO-
JIEHWE W Pa3BH- | CKUX BEIIMYMH, | MaTeMaTH4e-
THE B UCTOPUYE- | UCIIOJIB30BATH MO- | CKOI'O0 aHAIM3a
CKOM TOCJENO- | JIYYCHHbIC 3HAHUS | Il PEIICHUS
BaTeIbHOCTH, UX | B PA3IUYHBIX 00- | €CTECTBEHHO-

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

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




Maremaruye-

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

JAeHUN  (HU3MKU
aToMa, METO/bI
HaOIIOACHUS

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

00BEKTOB U sIBJIE-
HHM I CO3AaHUs
TUIOTE3 U Teope-
TUYECKUX  MOJIe-
Jed, TPOBOJUTH
aHaJIN3 TPaHUI] UX
IPUMEHUMOCTH;
— TMPUMEHATH CO-
OTBETCTBYIOIIHE
METO/BI MPOBEIE-
HUSA (U3HYECKUX
HCCIIEIOBAHUN U
M3MEPEHUI;

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

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

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




CMBICII TIOJIy4€H-
HBIX pe3yJIbTaTOB.

OIIK-6

CIIOCOOHOCTHIO IPOBO-
IUTh UHCTPYMEHTAIIb-
HbIE W3MEPEHHs, HC-
MoJib3yeMble B 00Jia-
cTH UH()OKOMMYHHUKA-
IIHUOHHBIX TEXHOJOTHI
U CHCTEM CBSI3U

— COBpPEMCHHBIC
MIPEICTaBICHUS
00 aTOMHOM
CTPOCHHH Belle-
CTBa, OCHOBHEBIC
3aKOHBI, UACU H
MPUHITUTIBI
aToOMHOH  (u-
3UKH, UX CTAaHOB-
JICHWE W DPa3BU-
THE B UCTOpHYC-
CKOW  Tmocieno-
BaTEIIbHOCTH, MX
MaTeMaThuye-
CKOE OIIMCaHue,
TEOPETHUIECKOE
HCCIICIOBAHUE U
PAKTHYECKOE
WCIIOJIb30BaHHE;
— COBPEMCHHBIC
METOIbI bu-
3UKO-MaTEeMaTH-
YECKOr0  MoJIe-
JTUPOBAHUS u
TEOPETUIECKOTO
HCCICAOBaHUS
SIBJICHUI ¢bu-
3UKHA aToMa, Me-
TOABl HaOJIOJIe-
HHMSI ~ QTOMHBIX
SIBIICHHH, Ux
JKCIIEPUMECH-
TaJbHOE HCCIIe-
JIOBaHME U TIPaK-
THYECKOE  HC-
MOJIb30BaHHE;

- TIPUHITAITBI
YCTpOMCTBA U
(G yHKIIMOHUPO-
BaHUS DKCIEpH-
MEHTAIBHBIX
npubopoB s
HCCICAOBaHUS
BHYTPEHHETO
CTPOCHHS  aTo-
MOB.

— C Hay4dHOH

TOUYKH 3peHus
OCMBICIIUBATE U
HUHTEPIPETUPO-

BaTb  OCHOBHBIE
II0JIOKEHUS aTOM-
HBIX SIBJICHHH,
OLICHMBATh  IO-
panku  ¢usznye-
CKUX  BEJIHMYHUH,
UCIOJIB30BaTh MO-
Jy4YEHHbIE 3HAHUS
B Pa3JIMYHBIX 00-
nacTax — gusuue-
CKOM HayKH U TeX-
HUKU;

— B MIPAKTUYECKOU
JESTEIbHOCTH
OPUMEHSTh  3Ha-
HUA O (uzuye-
CKHX CBOMCTBax
00BEKTOB U sIBJIC-
HUU IS CO3/1aHus
TUIOTE3 U Teope-
TUYECKUX MOJe-
Jed, TPOBOAUTH
aHaJIu3 TPaHMII UX
MIPUMEHUMOCTH;
— TMPUMEHATh CO-
OTBETCTBYIOLIHE
METOJBI NPOBENE-
HUSA  (PU3UUECKUX
UCCIICNOBAHUN U
U3MEPECHU;

— TIPUMEHATH OC-
HOBHBIE METOMBI
¢u3nko-mMaTema-
TUYECKOTO  aHa-
au3a IS pelie-
HUSl €CTECTBEHHO-
Hay4yHBIX 3aJa4 U
¢buznyeckoro Mo-
JeIUPOBaHUsSl B
IIPOU3BOJICTBEH-
HOM IIPaKTHUKE;

— IPUMEHSITh UME-
IOLIUECS] TEOPETU-
YeCKUE  3HaHUus
JUISL IPOBEJICHUS U
HCTOJIKOBAHUS

—  MeToJgamu
MIPOBEICHUS
(hUBUIECKUX
HCCIIEA0BAaHUI
Y U3MEPEHHUI;
—  HaBBIKaMU
MIPUMEHEHUS
OCHOBHBIX Me-
TOA0B (hU3UKO-
MaTemMaTruye-
CKOTO aHau3a
JUTSL  peIIeHUS
€CTECTBEHHO-
HAy4YHBIX 3a-
nau;

—  HaBBIKaMU
00paboTKu W
WHTEPIIPETH-
poBaHusl  pe-
3yJlbTaToB (Pu-
3UKO-MaTeMa-
TUYECKOTO MO-
JIETUPOBAHMSI,
TeopeTHye-
CKOro pacyera
1 OKCIIEPUMECH-
TaJgbHOTO HC-
CIIeZIOBaHMUS;
—  HaBbIKaMU
IIPaBUIILHON
SKCILTyaTaIluu
OCHOBHBIX
npubopoB
o0opynoBaHuUs
COBPEMEHHOM
busnueckoit
nmabopaTopuu,
—  HaBBIKaMU
00paboTKu W
UHTEPIPETH-
poBaHUS  pe-
3yJBTAaTOB IKC-
MIEPUMEHTA;
—  HaBBIKaMU
MIPUMCHCHHUS
MOJTY4E€HHBIX
TeopeTuye-
CKMX 3HaHHI
JUISL  pelieHus
TIPUKJIATHBIX




JKCIIEPUMEHTOB; | 3aJad4.
— HacTpauBaTb M
9KCIIIyaTUPOBATh
3KCIIEPUMEHTAJIb-
HbI€ IPUOOPHI IS
HCCIeN0BaHus
BHYTPEHHETO
CTPOEHHsI ATOMOB;
— IPUMEHSTh UME-
IOIIHECS TEOPETH-
YECKUE  3HaHUsA
JUIS IPOBEIEHUS U
UCTOJIKOBaHUS
JKCIIEPUMEHTOB;
— C IIOMOIIBIO
aJIeKBaTHBIX Me-
TOJIOB OLICHUBATh
TOYHOCTb M IIO-
IPELIHOCTh TEOpe-
TUYECKUX pacye-
TOB M U3MEPEHUH,
aHAJIN3UPOBATh
busnueckuit
CMBICI IIOJIy4E€H-
HBIX p€3yJIbTaTOB.

2. CTpyKTYypa M coiepKaHNe QM CIUIIIHHbI
2.1. PacnpenesieHne TPYA0EMKOCTH IHCUMILJIMHBI 10 BUaM padoT

O6mas Tpyno€MKOCTh TUCITUILIUHEI cocTaBnseT 5 3auy. ef. (180 wyacoB), ux pacmpeneie-
HUE TI0 BUJaM paboT IpecTaBiieHo B Tabnuiie (0151 cmyoenmos ODO).

Bun yuebnoi paboTbl Bceero CemecTpbl
4acoB (dacer)
4
KonTakTHas padora, B TOM 4ncie:
AyIUTOpHBIE 3aHATHSI (BCEro): 84,5 84,5
3aHgaTHA IEKIIUOHHOTO TUIA 32 32 - - -
JlaboparopHble 3aHATHS 32 32 — — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, IPAKTHUSCKUE 16 16 B B B
3aHATHUSA)

HNnas koHTaKkTHasA padora:
Kontposbs camocTositenbHOM padoTsl (KCP) 4 4

IIpomexxyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTejibHasi paboTa, B TOM YHCJI€:
Kypcogas pabora — — — — —
[TpopaboTka yueOHOro (TeOpEeTHUECKOro) MaTepuaa 24 24 — — —
BeimonHeHre WHAMBH YA bHBIX 3aaHUH (TTIOATOTOBKA CO- 158 158 | _ B B
OOIIeHMI, TPEe3EHTAITHI) ' '
Pedepar — — — — —




[ToaroToBka K TEKynieMy KOHTPOJIO 20 20 — — —
KonTpoas:
[TonroroBka K SK3aMEHY 35,7 35,7
O01as Tpy10eMKOCTh yac. 180 180 — — —
B TOM YK CJIe KOHTAKTHAS 84,5 84,5
padora
3ad4. ex. 5 5

KonTaktHas paboTa npu mpoBeIeHUHN YUeOHBIX 3aHITHIA MO IUCHUIUIMHE «ATOMHAs (pU3uKa»
BKJTIIOYAET B ce0s1: 3aHATHS JIEKIIMOHHOTO THIIA, 1a00paTOpHbIE pabOTHI, 3aHATUS CEMUHAPCKOTO THIIA
(mpakTUYeCcKue 3aHATHSI ), TPYIIOBbIE U MHIMBUyaJIbHbIe KOHCYIbTAIIMH; IPOMEXKYTOUHAs aTTeCcTa-

1S B YCTHOM (hopme.

2.2. CTpyKTYpa AMCUUTLIMHBI

Pacnipenenenuie Bu10B yueOHOM pabOThI U UX TPYILOEMKOCTH IO pa3jienaM JUCIUILINHBL.
Pa3 el (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B4 cemectpe (ounas ¢popma):

KonnuecTBo yacos
e HaunmenoBanwue pasienoB (Tem) AT R B;‘;;I}{’;T
/11 Bcero pabora KCP
pabora
J | 113 | JIP CPC
1 |BBenenue B aToMHYIO (pU3HKY 11,8 2 4 5,8
2 |llnanerapHas MOENb aTOMA 9 2 2 5
3 |bopoBckas Mojenb aToMa BOAOPOAa 22 4 2 8 2 6
4 |KopnyckyJsspHO-BOJTHOBOM JyaJIu3M 8 2 2 4
5 |OcHOBBI KBaHTOBOM TEOPHH 8 2 2 4
6 |VpaBuenus lllpenunrepa 9 2 2 5
7 |KBaHTOBas TeOpHs aTOMa BOJIOPO/IA 24 4 2 10 2 6
8 |KBaHTOBaHUWE aTOMOB 18 4 2 6 6
9 |MarHuTHBIC CBOIICTBA aTOMOB 12 4 2 6
10 |PeHTreHOBCKOE H3ITy4eHHE 8 2 6
11 |Onrtuyeckue KBaHTOBBIE T€HEPATOPHI 14 4 4 6
HToro mo gucuuIjinHe: 143,8 | 32 | 16 32 4 59,8

[Tpumeuanue: JI — nexuun, 113 — npaktuueckue 3ansatus / cemMuHapsl, JIP — naboparopHbie

saasTusi, CPC — camocrositenpHas paboTa CTy/IeHTa.



2.3. Conep:xanue pa3iesoB (TeM) THCHUTLIUHBI

2.3.1. 3ausaTud JeKIMOHHOr0 THIIA

HaumenoBanue
pasnena (TeMbl)

Coneprkanue paszena (TeMbl)

dopma TEeKyIEero
KOHTPOJIS

Beenenne B aTrom-
HYI0 (pHU3HUKYy

[IpenmMert u 3a1auu aTOMHOM (PU3UKHU, €€ MECTO
cpenu Apyrux Qu3ndeckux Hayk. MUKpoOMUp.
Macmrabpl. DKCHepUMEHTaIbHBIE TaHHBIE O
cTtpoeHun aroma. CepHalibHble 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN
npuHuun Putna, tepmbl. Kiaccnueckas mo-
nenb atoma ToMcoHa. DJIEMEHTHI KJlaccuye-
CKOM T€OPUH 3JIEKTPOMArHUTHOTO U3JTYyYECHUSI.

OTBeTHl HA KOHTPOJIb-
HbIE€ BOIPOCHI / BBIMOJI-
HEHUE MPAKTUICCKUX
3a7aHui / OTYET II0
BBITIOJTHEHHOH J1abopa-
TOpHOU paboTe

[Inanerapnas mo-
JieJib aToMa

OmnsiTel Pesepdopna. SAnepuas monens aroma.
BriBon popmynst Pesepdopna ans paccesnus
o-yactull. CienctBus u3 onbIToB Pesepdopra.
DKkcrepuMeHTalnbHas npoBepka Gopmyisl Pe-
3epdopaa. [Inanerapuas monens atoma Pesep-
¢dopna. CronkaoBenue yactuil. CedeHue pac-
CesTHUSL.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBIIIOJI-
HEHUE MPAKTUICCKUX
3aJlaHuid / OTYET 1O
BBITIOJTHEHHOH J1abopa-
TOpHOU pabote / Te-
CTHpPOBaHUE

bopogckas mo-
JIeIb aTOMa BOJIO-
pona

Mogens atoma Bopopoza 1o H. bopy. Teopus
H. bopa mnsa aroma Bomopona. Ilocrynatel
bopa. Jloka3zarenbCcTBO CyIECTBOBAHUS JHUC-
KPETHOM CTPYKTYpbI JHEPIETUYECKUX YPOBHEU
atomoB. OnbITel @panka u ['epua. CnexTpab-
HBIE CEpPUU  BOJOPOIOMOJOOHBIX  aTOMOB.
[Ipuaiun coorBercTBusa. Hemocratku teopun
bopa.

OTBeTbl Ha KOHTPOJIb-
HBI€ BOIIPOCHI / BBIIIOJI-
HEHUE MMPAKTUIECKUX
3aaHui / OTYET II0
BBINTOJIHEHHOH J1abopa-
TOpHOI1 paboTte / Te-
CTHpPOBaHUE

KopnyckynspHo-
BOJIHOBOM J1ya-
JU3M

Yactuupsl 1 BosiHbL. KOpIyCcKyJIspHO-BOITHOBOI
nyanu3sM. BonHoBas ¢ynkuus. ['mnotesa ne
bpoiins u ee dKCIIEpUMEHTAIbHOE IOATBEP-
XKJICHHUE Ha mpuMepe Tupakuu 3JIEeKTPOHOB,
aTOMOB, HeUTpoHOB. CBolicTBa BOJIH 1€
bpoina. ®a3oBas U rpynoBas CKOpOCTH BOJIH
ne bpoiinga. Onsitel JleBuccona — Jxepmepa u
Tomcona. BonnoBoli maker. CtaTucTHuecKkuit
XapakTep CBA3U KOPIIYCKYJISPHBIX U BOJIHOBBIX
CBOWCTB.

OTBeTbI Ha KOHTPOJIb-
HbIE€ BOIPOCHI / BBINOJI-
HEHHME MPAKTUYECKUX
3a/IaHui / TECTHPOBA-
HUE

OCHOBBI KBAHTO-
BOM TEOpHUH

OcHOBBI KBaHTOBON MeXxaHUKU. COOTHOLIEHHE
HeomnpezenenHoctel ['eiizenOepra. IlpuHiun
cyneprio3unu. Omneparopbl (puU3HUECKUX Be-
nuyrH. CoOCTBEHHBIE 3HAYEHUS U COOCTBEH-
Hble QYHKIUU ornepaTopoB. OCHOBHBIE Omepa-
TOpPbI BOKHEHIINX (PU3NYECKUX BEIMYUH (KO-
OpAMHATHI, HMITyJbCa, MOMEHTAa HMIIYJbCa,
KBaJipaTa MOMEHTA HUMITYJIbCa, MPOEKIMU MO-
MEHTa UMITYJIbCa, KHHETUYECKOW SHEPIHH, T10-
TEHIMAJILHON YHEPTUH, TIOJTHON YPHEPTUN).

OTBeTHI HA KOHTPOJIb-
HBIE BOTIPOCHI /

/ BEIIOTTHEHUE KOH-
TPOJIBHOM paboTHI /
BBITIOJTHEHHE MTPAKTH-
YeCKHX 3aJIaHuH

VYpasuenue IlIpe-
JUHTepa

DNEeMEHTHI HEPEISITUBUCTCKOW KBaHTOBOH T€O-
pun. BomHoBoe ypaBHenue Kineitna — ['opiona.

OTBeThl Ha KOHTPOJIb-
HBIC BOIPOCHI / BBITIOJ-
HEHHME NPAKTUYECKUX




Bpemennoe u cranmonapHoe ypasaenus Llpe-
nuHrepa. Ilpocreiimne OZHOMEpHBIE 3aa4u
KBAaHTOBOM MEXaHMKHM: YaCTULA B «IOTEHIIU-
QJIBHOM SIIIIMKE.

3aJIaHui / TECTUPOBA-
HUC

KBantoBas TEOpU
aToMa BOJOpoaa

OcCHOBBI KBaHTOBO-MEXaHHUYECKOTO MPECTaB-
JeHusi 0 cTpoeHuH aroma. OHOAIEKTPOHHBII
atoM. YpasHenue lllpenunrepa s aroma Bo-
nopona. OU3NYECKUN CMBICT KBAaHTOBBIX YH-
cen. DHepretuueckuid crektp. [IpaBuna ot-
O0opa. BonHOBBIE (YHKIIMU U paclpeeicHHe
IUIOTHOCTU BEPOSTHOCTU 1S-COCTOSIHUE DJIEK-
TpOHa B aTOM€ BOJOpOAa (HOpMalIbHOE COCTO-
STHUE aTOMa).

OTBeTHl Ha KOHTPOIIb-
HbI€ BOIIPOCHI / BBIIOJI-
HEHHUE NMPAKTUIECKUX
3aJaHuii / OTYET 1O
BBITIOJTHEHHOH J1abopa-
TOpHOU paboTe

KBanToBanue ato-
MOB

ATOMBI 1IENOYHBIX MeTauioB. CHEKTphl aTo-
MOB III€JIOYHBIX MeTauioB. Cepun B CIIEKTpax
LIEJTOYHBIX METAJUIOB W HX IMPOUCXOXKICHHE.
3akoH Mosau. I'mmore3a VYienOeka u
layacmura. Cnun anekrpona. [lpunnun Ila-
yJIA U 3aI0JJHEHUE aTOMHBIX COCTOSIHUM 3JI€K-
TpoHAaMH. ATOMHBIC OOOJIOYKHM H T101000-
JOYKH. DneKTpoHHas KoHurypamus. OObsc-
HEHUE TEPHOJINYECKUX CBOMCTB M CTPOEHUS
cucTeMsbl djieMeHToB JI. Menpaeneena.

OTBeTHI HA KOHTPOJIb-
HBIE BOIPOCHI / BBIMOJ-
HEHHE MPAKTUIECKUX
3a/1aHui / BBIIIOJIHEHUE
KOHTPOJIbHO# paboTsI /
TECTUPOBAHUE

MaruutHsie cBOM-
CTBa aTOMOB

MarnuTHble CBOWCTBa aTOMOB. OpOUTAIBHBIH,
MEXaHUYECKUA U MAarHUTHBIA MOMEHTBI DJIEK-
TpoHa. MarnetoH bopa. IIonHBIII MarHUTHBII
MOMEHT OJIHODJIEKTPOHHOTO aroma. I'mpomar-
HUTHOE OTHOULIEHHE JIsl OpOUTATBHBIX MOMEH-
TOB. OHEpPrus aToMa B MAarHUTHOM IIOJIE.
Onprite! LlTepHa u I'eprnaxa. DneKTpOHHBIN Na-
pamarHuTHbIA pezoHanc (JI1P) u ero mpuiio-
xenue. Ipdext 3eemana. ATOM B IEKTpUIE-
ckoM nosie. Dpdexr Tapka.

OTBeTHI HA KOHTPOJIb-
HBIE BOIPOCHI / BBIMOJ-
HEHUE MPaKTUYECKUX
3aJlaHuN

10

Pentrenosckoe
U3J1y4YEHHUE

TopMmo3HOE 1 XapaKTepUCTUIECKOE PEHTTEHOB-
ckoe usnydeHue. Cepuu B CIIEKTPE XapaKTepH-
CTHUYECKOr0 M3JIyY€HHS M €ro OCOOEHHOCTH.
[IpoxokaeHne pPEHTIEHOBCKUX JIydell depes
BeUIECTBO. JleTeKTophl Al KOHTPOJS pEeHTre-
HOBCKOT'O M3J1y4EHHS.

OTBeTHI HA KOHTPOJIb-
HBIE BOIPOCHI / BBITOJ-
HEHHE MPAKTHYECKUX
3aJjaHUI

11

OnTuyecke KBaH-
TOBBIE T€HEpa-
TOPBI

BrinyxaerHoe (MHAYIIUPOBAHHOE) U3ITYUCHHE.
OnTtuueckre KBaHTOBblE TeHepaTtopsl (J1a-
3epbl). Baxknelimume tumsl j1azepoB. OCHOBHBIC
KOMIIOHEHTHI Ja3zepa. CBOICTBa Ja3epHOTO U3-
JIy4EHHUS.

OTBETHI HA KOHTPOJIb-
HBIE BOIPOCHI / BBITIOJ-
HEHHE MPAKTHYECKUX
3aJaHuii / OTYET 1O
BBITIOJITHEHHOHU J1abopa-
TOpHOU paboTe

2.3.2. 3aHATUSA CEMUHAPCKOI0 THIIA

1/

Haumenosanue
pasnena (Tembl)

Conepxanue pasaena (TeMbl)

®dopma TeKyIEero
KOHTPOJISL

[Inanerapnas mo-
JIelb aToMa

Omnwitel Pezepdopaa. SAnepunas monmens aroma.
BriBog dopmynsl Pesepdopaa mist paccestHus

OTBETHI HA KOHTPOJIb-

10




o-vactuil. CrencTsus u3 onbToB Pesepdopra.
DKcrnepuMeHTallbHas MpoBepka (opmyinbl Pe-
3epdopaa. [lnanerapuas monens atoma Pesep-
¢dopna. CronkaoBenue yactuil. CeueHue pacce-
SAHUA.

HBIE BOTIPOCHI / BBITIOJ-
HEHUE MPAKTUYECKUX
3aJaHuN

BOpOBCKaﬂ MOJCIIb
aToMa BOJOpoaa

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

OTBeTHI Ha KOHTPOJIIb-
HBIE BOIIPOCHI / BBITIOJI-
HEHHE MPAKTUYECKUX
3alaHui

KopnyckyisapHo-
BOJIHOBOM J1ya-
JIN3M

YacTtune! 1 BoHbL. KopyCcKysIsipHO-BOITHOBOU
nyanu3M. BonHoBas ¢ynkuums. ['unoresa ne
bpoiins u ee skCIepUMEHTAIBHOE MOATBEPXKIE-
HUE Ha puMepe TU(paKIUU 3JIEKTPOHOB, aTo-
MOB, HeWTpoHOB. CBoiicTBa BoJH A€ bpoilns.
QdazoBass M TpyNIoOBas CKOPOCTH BOJH JI€
bpoiinsa. Omneiter JleBuccona — Jxepmepa u
Tomcona. BonnoBo#i maker. CTaTUCTUYECKUI
XapakTep CBA3U KOPIYCKYJISPHBIX U BOJTHOBBIX
CBOJNCTB.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBIMOJ-
HEHUE MPAKTUYECKHUX
3aJaHuN

OCHOBBI KBaHTO-
BOU TEOpUU

OcHoBbI KBaHTOBOI MexaHUKU. COOTHOIIEHNE
HeomnpeneneHHocTeil ['eiizenbepra. Ilpunimn
cynepno3unuu. Onepatopbl PU3NIECKUX BEIH-
yH. COOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE
¢byHkuu omneparopoB. OCHOBHbBIE ONEPATOPHI
BOKHEUIINX (PU3HMUECKUX BEIUYHH (KOOpPIH-
HaThl, UMITyJIbCA, MOMEHTa HMIIYJIbCa, KBaJ-
paTa MOMEHTa MMITYJIbCA, MPOEKIUM MOMEHTA
UMITYJIbCA, KHHETUYECKOW SHEPruM, MOTEHIIU-
QJIbHOM SHEPIUH, OJIHOW YHEPTHUN).

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBIMOJ-
HEHUE MPAKTUYECKUX
3a7laHui

Ypasuenus Ilpe-
JUHTEpA

DIEMEHTBI HEPEISITUBUCTCKOW KBAHTOBOM TEO-
pun. BonnoBoe ypaBHenue Kneiina — ['opaona.
Bpemennoe u craunonapHoe ypaBuenus Lllpe-
nuHrepa. IIpocreitime oaHOMEpHbIE 3a1add
KBAaHTOBOM MEXAaHUKHU: YaCTHUIIA B «IIOTCHIIH-
aJIbHOM SIIIIUKE.

OTBeTBI HAa KOHTPOJIb-
HbIE€ BOIIPOCHI / BBINOJ-
HEHUE MPAKTUYECKUX
3aJaHui

KBanToBas TCOpUA
aToMa BOJ0opoaa

OCHOBBI KBaHTOBO-MEXAHHYECKOTO IMPEICTaB-
JIeHns O CTpoeHHnH atoMa. OIHOAIEKTPOHHBIN
atoM. YpaBHenue lllpeaunrepa ans atoma Bo-
nopona. Pu3nuecKUil CMBICT KBAaHTOBBIX YH-
ces. DHepreruueckuil cnektp. IlpaBuima ot-
O6opa. BomHoBbIe (DyHKIIMU W pacmpenerncHue
IJIOTHOCTH BEPOSITHOCTH 1S-COCTOSIHUE 3IIEK-
TpPOHA B aTOME BOJI0OpO/ia (HOPMAJIbHOE COCTOS-
HHE aToMa).

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BBIMOJ-
HEHUE MPAKTUYECKUX
3a7aHN / BBIIIOJHEHUE
KOHTPOJILHOM paboTHI

KBanroBauue aro-
MOB

ATOMBI TIETOYHBIX MeTaIoB. CHEKTphI aTo-
MOB ILIEJIOYHBIX MeTaiioB. Cepun B CIEKTpax
IIEJTOYHBIX METAJUIOB M HMX MPOUCXOKICHUE.
3akon Mosau. Tumoresa VYienOexka u
lNayncmuta. Cnive snektpona. [punnun [aynu

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBIIIOJI-
HEHHE MTPAKTUYECKHUX
3aaHui
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M 3aIM0JIHCHHE aTOMHBIX COCTOSIHHH 3JIEKTPO-
HaMHd. ATOMHBIE OOOJIOYKHA M IOIOO0OIOYKH.
OnektpoHHas KoHpurypanus. O0bsICHEHHE T1e-
PUOAMYECKUX CBONCTB U CTPOEHUS CHCTEMbI
anemenToB JI. MeHaeneena.

MaruutHsie cBOM-
CTBa aTOMOB

MaruuTHble cBoiicTBa aToMOB. OpOHTaIBbHBIH,
MEXaHWYECKUM W MarHUTHBIA MOMEHTBI JJIEK-
TpoHa. Marneron bopa. I1oysHBI MarHUTHBIN
MOMEHT OJHO3JIEKTPOHHOrOo atoma. I'mpomar-
HUTHOE OTHOIICHHE I OPOUTATBHBIX MOMEH-
TOB. ODHEprusi aromMa B MAarHUTHOM IIOJIE.
Onpritel IITepHa u I'epnaxa. DneKTpOHHBIH Ma-
pamarauTHbIN pe3oHaHc (D11P) u ero npuosxe-
Hue. Dpdext 3eeMana. ATOM B JIEKTPUICCKOM
nosie. D dexr lrapka.

OTBeTHI HA KOHTPOJIb-
HbIE BOIIPOCHI / BBIMOJ-
HEHUE NPAKTUYECKUX
3aJlaHu/ BHIIOJTHEHNE
KOHTPOJIbHOM pabOThI

2.3.3. JIaGopaTopHble 3aHATUS

/o

HaumenoBanue
pasnena (Tembl)

Conepxanue pasaena (Tembl)

dopma TEeKyIIEero
KOHTPOJISI

Bsenenue B aTom-
HYIO0 QU3UKY

[IpenmMer u 3amaun aTOMHOU (PU3UKH, €€ MECTO
cpeau Ipyrux (usndeckux Hayk. MUKpoOMUD.
Macmrabpl. DKcliepuMEHTAIbHbIE JaHHBIE O
cTpoeHuu aroma. CepuanbHble 3aKOHOMEPHO-
CTHM B aTOMHBIX CIIEKTpax, KOMOMHALMOHHBIN
npuHumn Putna, tepmel. Knaccuueckas mo-
nenb aroma ToMcoHa. DJIEMEHTHl Kilaccuye-
CKOM TEOPHH NIEKTPOMArHUTHOT'O U3JIy4YEHUSI.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBIMOJ-
HEHUE MPAKTUYECKUX
3aJlaHull / OTYET U 3a-
IIIATA BLITOJIHEHHON
nabopaTopHOil paboThI

[Inanerapnas mo-
nenb aroma Pesep-
dbopna—bopa

Oneitel Pesepdopna. Anepuas moxaens
atroma. BeiBon hopmynsl Pesepdopaa s pac-
CCsIHHA O-4aCTHII. CJ'ICI[CTBI/ISI U3 OIBITOB Pe-
3epdopra. DKclepUMEHTallbHas — IpOBEpKa
¢dbopmyinel Pezepdopaa. Ilnanerapuas monenb
atoma Peseppopaa. CTOIKHOBEHHE YACTHIL.
CeueHue paccesiHus.

CrexTpasnbHble CEPUM aTOMa BOJIOPOAA.
DOnemeHTapHas OOpOBCKasi TEOpUs aTOMa BOJO-
pona. Ilocrynatel bopa. DxcnepumeHTanbHOE
MTOATBEPKICHUE TUCKPETHON CTPYKTYPBI JHEP-
reTUYEeCKUX YPOBHEH aTOMOB, ONbITEl DpaHKa 1
I'epua. bopoBckas Mozaens aToma BOJOPOJA.
CriexTpasnbHble CEpHH BOJOPOAONOI00HBIX CH-
creM. Henocrarku teopun bopa.

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BBIIOJI-
HEHUE MPAKTUYECKUX
3aJJaHUi / OTYET U 3a-
IATA BLITOJIHEHHON
nabopaTopHOil paboThI

VYpasuenus pe-
JIMHTEpA U KBAHTO-
Bas TEOPUs aTOMa
BOZOPOZA

BpeMeHnHoe W cTanMoHapHOE ypaBHe-
Hus lpenunrepa. KBantoBanue. YpaBHeHUs
HIpenunrepa B omeparopHoit ¢opme. Omnepa-
top ['amunprona. OmnpeneneHue >HepreTuye-
CKOTO CIIEKTpa CHCTeMBbI KaK 3ajada Ha co0-
CTBEHHBIE 3HaUEHUs oneparopa ['aMunbpToHa.

KBanToBO-MexaHnueckoe onucaHue
atoMma Bojioposia. YpasHenue [llpenunrepa nist

OTBeTHI HA KOHTPOIIb-
HbI€ BOIIPOCHI / BHIMOJ-
HEHUE MPAKTUYECKUX
3aJaHui / OTYET U 3a-
IIUTA BLITOJIHEHHON
nabopaTopHON pabOThI
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aToMa Bojopoja. PU3NYECKHil CMBICIT KBAaHTO-
BbIX ynceln. Pa3ienenre nepeMeHHbIX. YTII0BOE
U paguaibHOE PACIpECICHUE AIICKTPOHHON
IJIOTHOCTU. DHepreTudeckuid crnektp. Onepa-
TOPBI MOMEHTA HMITYJIbCA M TIPOSKIIMH MOMEHTA
I/IMHy.HBCEI n ux CO6CTB€HHBIC 3HAYCHUNS. Hpa—
Bwia otrbopa. HopmanbpHOE COCTOSIHHE aToMma.
BounHoBBIe (DyHKIIMHU U pacTipeieieHUe TIOTHO-
CTH BEPOSITHOCTH. 1S-COCTOSIHHE DJIEKTpOHA B
aToOME BOJIOPO/IA.

4 |MHOros/IeKTpOH- KBantoBanue Bogopo10nogo0HbIX aTo-|OTBETHl HA KOHTPOJIb-
HBIE aTOMBI MOB. KpaTHOCTb BBIPOKACHUS YJHEPTETHUECKUX [HbIE BOIIPOCHI / BHITIOJ-
ypoBHeil. CUMBOJIMKA COCTOSTHUM 3JIEKTPOHA B|HEHHE MPAKTUYECKUX
atrome. PacnpeneneHue MiIOTHOCTH BEPOATHO-|33JaHUM / OTUET U 3a-
CTH. YPOBHH U CHEKTPHI IIEIIOYHBIX METAJUIOB. |IIUTA BHIMOJIHEHHOMN
[IpaBwia oTO0pa U crieKTpaitbHbIE ceprur. TOH-|1abopaTOpHON PabOTHI
Kasi CTPYKTYypa CHEKTPaJbHBIX JTUHUIA BOJOPO-
JIOIONO0OHBIX aTOMOB.
OpOuTanbHble MATHUTHBINA U MEXaHUYe-
ckuii MOMeHTBI. CIIUH U COOCTBEHHBIM MarHUT-
HBII MOMEHT 3JIEKTpOHA. DKCIEPUMEHTaIbHOE
JI0Ka3aTelbCTBO  CYIIECTBOBAHUS  CIHMHA,
onbIThl IllTepna—I'epnaxa. IlomHbII MOMEHT
umnynbca. OnucaHue COCTOSTHUN JIEKTPOHA B
aToMe ¢ MOMOILbI0 HAOOPOB KBAHTOBBIX YHCEIL.
CnuH-0opOHUTaIbHOE B3aUMOJICIICTBHE.
5 |Onrtuyeckue KBaH- |BoiHyX/1eHHOE (MHAYLIMPOBaHHOE) U3TydyeHue. OTBEThl Ha KOHTPOJIb-
TOBBIE TeHepaTophl|ONTUYECKHE KBAHTOBBIE TE€HEPATOPHI (J1a3€epbl ). HbIE BOIIPOCHI / BBINOJI-
Baxueiimue tunsl 1a3epoB. OCHOBHbIE KOMITO-|HEHHE PAKTUUYECKUX
HEHTHI Jlazepa. CBOMCTBa Ja3epHOTO HU3Jyue-|3aJaHuid / OTYET U 3a-
HUS. IIMTa BBIIIOJIHEHHOM
sabopaTopHON PabOThI
2.3.4. Ilepeyensn J1aGOpaTOPHBIX PadoT
Ne Ne Kon-Bo
i paszena HaumeHnoBanue nabopaTtopHbIX paboT HACOR
JUCITUTUTAHBI
1 1,2 OrnpesienieHre OTHOIIEHUS 3apsijia dJIEKTPOHA K €ro Macce MeTo- 4
JIOM MarHeTpoHa
2 1,2 Aromusie mogenu k. Tomcona u D. Pesepdopna 4
3 2 OmneiT @panka u ['epua 4
4 2,3 N3ydeHne cepranbHbIX 3aKOHOMEPHOCTEH B CIIEKTPE aTroMa BO- 6
Jopojia
5 2,3 Cnextp atoma Bojgopoaa. Atom bopa 4
6 4 M3ydeHne cuekTpa aroma HaTpust 6
7 5 W3yueHnne HEOH-TeIMEBOTO Ja3epa 4
Hmoeo: 32

2.3.5. MeToanyeckue yKazaHus K JJa0opaTopHbIM padoTaM
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[IpoBenenue Bcex 3aHATUN J1TaOOPATOPHOTO MPAKTUKYMa MPEIyCMOTPEHO B CIIEHUAIN3UPO-
BaHHOU yueOHOU «JlabopaTopuu aTOMHOM U siAepHOU (HU3UKHY», CHAOKEHHOH BCEM HEOOXOIMMBIM
000pyIOBaHUEM, KOMITBIOTEPAMHU U SKCIIEPUMEHTAIBHBIMU YCTAaHOBKaMH /s 3((EKTUBHOTO BBI-
MOJIHEHUS] COOTBETCTBYIOIIUX JTaOOPATOPHBIX PaboT.

[To maGoparopHOMY MPAKTUKYMY B paMKax TUCIHILINHBI «ATOMHas (prU3HKa» B KAUECTBE OC-
HOBHOT'O MCTOYHHMKA UCIIOJIb3YETCS MIOJrOTOBIEHHOE ITPENoAaBaTesiMu Kadeapbl ONTOAIEKTPOHUKU
KyOI'Y yuebHo-MeToanueckoe nmocooue:

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

[To uToram BBIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThl CTYAEHT COCTAaBJISET MOIPOOHBIN
NUCHbMEHHBINA OTYET, OMUPAsACh HAa KOTOPBIN JOJDKEH B Oecelie C MpernoaaBaTesieM IpoIeMOHCTPUPO-
BaTh 3HAHHE TEOPETUYECKOTO M HKCIEPUMEHTAJIbHOI0 MaTepuana, oTHocsuerocs k padore. IIpo-
BEpKa 3HaHUH CTyJeHTa OCHOBaHA Ha KOHTPOJIBHBIX BONPOCAX, MPUBEACHHBIX B ONIMUCAHUH PAOOTHI U
JOTIOTHUTEIBHBIX BOMPOCAX, KACAIOMIUXCS COOTBETCTBYIOIIMX Pa3AesiOB OCHOBHOM AMCIMILIUHBI
«ATOMHas PU3UKaY.

B pesynbrare BbIoNHEHUS 1a00OPATOPHBIX padOT U UX 3AIUTHI Y CTYJAEHTOB (POPMUPYIOTCS
u ouenuBarotcs Tpedyembie ®I'OC BO u OOII no nanpasnenuto 11.03.02 NapokoMMyHUKAITHOH-
HBIE TEXHOJIOTUU U CUCTEMBI CBSI3U (Mpoduib: ONTUYECKHUE CUCTEMBI U CETH CBSI3U) KOMIIETECHIIUU:
OIIK-3, OIIK-6.

JlabopaTopHas padora Ne 1.

OmnpenesieHne OTHOIIEHUS 3apsiia JIEKTPOHA K €ro Macce MeTOI0M MarHeTpoHa.

[{enb paboTHI:

— U3YYUTh JBUKCHHE DJICKTPOHA MPU CYMEPIO3UIUU MOCTOSHHBIX 3JIEKTPHUUYECKOrO U Mar-
HUTHOTO TOJICH;

— U3MEPUTH 3aBUCHUMOCTh aHOJHOTO TOKAa OT MHIYKIMU MAarHUTHOTO MOJISI PU Pa3IuYHBIX
AQHO/IHBIX HANIPSDKCHUSIX U PACCUUTATh YICIbHBIN 3apsij dJIEKTPOHA;

— OLICHUTh MOTPEIIHOCTH U3MEPEHUM.

Copep:kaHHe 0TYETA

[TonpoOHBI TUCHMEHHBIN OTYET, COEPKAIINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUSA,
HEOOXOMMBIE TEOPETUUYECKUE CBEJICHMSI, MILTIOCTPATUBHBIA MaTepua, MOJyYeHHbIE dKCIIEPUMEH-
TaJbHbBIE JAHHbIE, OCHOBHBIE pAaCUETHBIE COOTHOIICHHUS U PACCUMTAHHBIE TapaMeTPhl, HEOOXOTUMbIE
rpaguyecKkre 3aBUCUMOCTH M TaOJIMIIBI TAHHBIX. AHAIN3 U O0BSICHEHUE TIOJYUYCHHBIX PE3YJIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOMPOCH! U 33JaHUSI, TPUBEICHHBIE B OMTUCAHUH Pa0OTHI.

KoHTpodabEHBIE BOIIPOCHI:

1. Kak ycTpoeH MarHeTpoH €O CIUIOIIHBIM aHOJOM?

2. BeiBeauTe pacrpesiesieHre MOTEHIIUAala B TPOCTPAHCTBE MEXKIY KaTOJIOM U aHOJIOM.

3. Ha yem OCHOBaH NMPHUHIIUI OnpeiesicHus €/M METOI0M MarHeTpoHa?

4. Kak 3anuceiBaetcst hopmyna, onpeaenstomnias cuny Jlopenma?

5. BeBenute opMyIty [Uiss MATHUTHOTO TOJISt HA OCH COJICHOU/IA.

6. Haueptrre cxeMy yCTaHOBKH TS OIpeeieHus €/M 3IeKTPOHA C MCIIOJIb30BAaHUEM MarHe-
TpOHA.

7. BeiBeute (hopMyy [T OnpeaesieHus /M 3JIeKTpoHa MPUMEHUTENILHO K BaIlleMy OTIBITY.

JlabopaTopnasi padora Ne 2.

OnbiT ®panka u I'epua.

[{ens paboTHI:

— U3Y4YUTh TpOoIecCc BO30YKICHUS aTOMOB HHEPTHOTO ra3a dJIEKTPOHAMH;

— W3MEpUTH MepBbIe MOTEHIIUAIBI BO30YXAeHHs (Pe30HAHCHBIE MOTEHIMAbl) HHEPTHBIX ra-
30B U OIIPCACIIUTD UCCIICAYCMbBIC NHCPTHBIC I'a3bl;

— OLIEHUTh MOTPEUTHOCTH U3MEPEHUIA.

ConepskaHue oT4yera
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[TonpoOHbIi MMCEMEHHBIN OTYET, COoJlEepKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEIOBaHUS,
HEO0OXOIMMbIE TEOPETUUECKHE CBEICHHUS, WLTIOCTPATUBHBIA MaTepual, MOTYyYeHHbIE IKCIEPUMEH-
TaJIbHBIEC JaHHBIE, OCHOBHBIE PACYETHBIE COOTHOILICHUS U PACCUUTAHHBIE TAPAMETPhI, HEOOXOAUMBIE
rpaduyeckre 3aBUCUMOCTH U TaOJIHIIBI JaHHBIX. AHAIU3 U OOBSICHEHHE MOTYYSHHBIX PE3yIbTaTOB.
[TucbMeHHbIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs, IPUBEJCHHbIE B ONIMCAHUH PaOOTHI.

KoHTpoabHbIe BONPOCHL:

1. Uro nmoarBep:xkaaercs onbitoM Opanka u ['epua?

2. KakoBbl ycoBHS YIIPYroro v HEYIpyroro cOyJapeHus 1eKTpoHa ¢ aTOMOM?

3. BeiBecTr (opMyINbl OTHOCUTEIBHOM yOBUIM HEPTUH SJIEKTPOHA IPU YIIPYTrOM M HEYIpy-
TOM COYJapeHUU €ro ¢ aTOMOM.

4. ChopmynupoBats noctynatsl bopa.

5. UTo Ha3bIBACTCSl XapaKTEPUCTUKOM 3aJICPKKH JIAMIIbI?

6. O0BsicHUTE POPMY aHOTHON XapAaKTEPUCTHKH, H300paKEHHOM HA pUC. 9 yueOHO-MeToaH-
YEeCKOro mocoousl.

7. YcnoBue Aee << E; — E1 < E1 .sBNs€TCSA YCIOBHEM HEYNPYroro CTOJIKHOBEHHS 3JIEKTPOHA C
aTOMOM Cpa3y IO JOCTH>KEHHU SHEPTuM BO30YXKIIEHHsS pe30HaHCHOTO ypoBHs. [lo Bcemy i oObeMy
JIAMITbl IPOUCXOJIAT TaKKE HEYNPYTrue CTOJIKHOBeHUs U, ecii HeT, TO B KaKMX UMEHHO 00JIaCTSIX JIaMITbI
U nouemy?

JlabopaTopHas padora Ne 3.

H3yyeHue HEOH-TeJIMEeBOro Jia3epa.

[{enb paGOTHI:

— U3Yy4YUTh IPUHLHUI pabOTHl U MEXAaHU3M I'€HEpalli HEOH-TEINEBOTO Ja3epa;

— U3MEPUTH OCHOBHBIE XapPAKTEPUCTUKH JIA3EPHOTO U3I1Y4YCHHUS,

— OLIEHUTh MOTPELIHOCTH U3MEPEHUH.

Copepxanue oTuera

[TonpoOHBI TMCHMEHHBIN OTYET, COAEPIKALUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBAHMUSI,
HE00XO0/IMMbIE TEOPETUUECKUE CBE/IEHUS, MJUTIOCTPATUBHBIA MaTepHal, MOJyYeHHbIE SKCIIEPUMEH-
TaJbHbIE TAHHbIE, OCHOBHBIE PACUE€THBIE COOTHOIIEHHUS U PaCCUUTAHHBIE TapaMeTphl, HEOOXOUMbIE
rpaduyecKkre 3aBUCUMOCTH U TaOJIMIIbl JAHHBIX. AHAIU3 U O0BSICHEHUE TOTYYE€HHBIX PE3yJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33/1aHUS, IPUBEICHHBIE B OITMCAHUU PAOOTHI.

KOHTpOIbHbBIE BONPOCHI:

1. Uem npUHIMIHAIHHO OTJIMYAETCS U3TYYSHHE JIazepa OT U3ITyUYEeHUsI Ta30BOro paspsa’?

2. KakoB MexaHu3M 00pa3zoBaHus HHBepcHH HaceneHHOcTH B Ne-He cmecn?

3. OOBsicHUTE TEPMUH «OTpULATENIbHAsA a0COJIIOTHAs TEMIIepaTypa», IpUMEHsIeMbIi HHOT A
IIPY ONIMCAHUH NHBEPCHH.

4. KakoB CIEKTpP U3IIYyYEHHUS Ira30BOro jazepa?

5. Yto Takoe cOOCTBEHHBIN THII KoJileOaHU pe3oHaTopa?

6. KakoBa ponb ypoBHs 1S HeoHa?

7. YTo Takoe AMAIEKTPUUECKOE 3EPKAIIO, €0 JOCTOMHCTBA?

8. Kak 3aBucHT ycuieHre B aKTUBHOM CpeJie OT JIaBJICHHUS Ta30BOM CMECH B TPYOKe M ee Jua-
merpa?

9. llokaxure, sBrsieTcst 1 uccaeayeMbiii Ne-He ma3ep omHo9acTOTHEIM?

JlaGoparopHnasi padora Ne 4.

N3yuyenne cepuabHbIX 3aKOHOMEPHOCTEH B CIIEKTPe aTOMa BOJ0OPOJA.

[{enb pabOTHI:

— U3YYUTh CepHaATIbHbIE 3aKOHOMEPHOCTH B BUIUMON OOJIACTH CIIEKTPa aTOMa BOAOPOAA;

— W3MEPUTH JJIMHBI BOJIH OCHOBHBIX JIMHUH CIIEKTpa BOJOpOJa B cepun bansMmepa u paccuu-
TaTh BEJIMUMHY NOCTOAHHOW Punbepra;

— OLICHUTh MOTPEIIHOCTH U3MEPEHUM.

Copepxanue oTuera
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[TonpoOHbIi MMCEMEHHBIN OTYET, COoJlEepKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEIOBaHUS,
HEO0OXOIMMbIE TEOPETUUECKHE CBEICHHUS, WLTIOCTPATUBHBIA MaTepual, MOTYyYeHHbIE IKCIEPUMEH-
TaJIbHbIE JIAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIECHUS U PACCUUTAHHBIE ITapaMETPhl, HEOOXOIUMBIE
rpaduyeckre 3aBUCUMOCTH U TaOJIHIIBI JaHHBIX. AHAIU3 U OOBSICHEHHE MOTYYSHHBIX PE3yIbTaTOB.
[TucbMeHHbIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs, IPUBEJCHHbIE B ONIMCAHUH PaOOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Kakumu KBaHTOBBIMHU YMCIAMH XapaKTEPU3YETCsl OTAENbHBIN 371eKTpoH B arome? Kakue
3Ha4YeHMs OHU NpuHUMAaroT? KakoB ux ¢pu3mveckuii cMbIci?

2. Kakoli BUJ1 aHaTUTUYECKUX COOTHOIICHUM JIJIsi CEpUMHON CTPYKTYPBI aTOMOB BOJI0poaa?

3. BeiBeute popMyIibl 111 BBIYUCIICHUS TOCTOSTHHOM Punbepra.

4. Kakue BubI cepuii HaOIIOIAIOTCS B CIIEKTPE OJTHOIIEKTPOHHBIX aTOMOB?

5. B kakom nuama3oHe IJIMH BOJIH Jie)KaT KOHKpeTHbIe cepuu (Jlaiimana, banemepa, Ilamena,
Bpokera, [1pynna) u KakoBbI UX cepHATBHBIE 3aKOHOMEPHOCTH?

5. UTo Takoe creKTpaabHble TEPMbI, KAKOB UX (PU3UUECKUN CMBICI?

6. Kakue criekTpajibHble cepUr JOCTYIIHBI [yl U3yYEHUsI Ha JaHHOW SKCIIEpUMEHTAIbHON ycTa-
HOBKE?

7. UTo Takoe 3HEprus MOHU3ALMU aToMa U KaK OLEHUTh €€ BEIMUYMHY AJI BOJOPOI0I0100-
HBIX aTOMOB?

8. Kak BnusieT yueT KOHEYHON BEJIMUMHBI MACCHI /ipa Ha 3HaYeHue NocTosiHHON Punbepra?

9. Mosxert 1 mozienb bopa 0ObsICHUTH TUHEHYAThI MOJIEKYIISIPHBIIN CIIEKTp Bogopoaa?

JlabopaTopHas padora Ne S.
CunekTp aroma Boaopojaa. Atom bopa.
[{enb paboTHI:
— MOJIETTUPOBAHUE IKCIIEPUMEHTATILHON 00pabOTKH CIIEKTpa MOTJIONIEHHUSI aTOMa BOJIOPO/Ia;
— OIpeeleHNue YPOBHEN IHEPTUH;
— noctpoenue ¢hopmyisl banbmepa;
— BU3YaJu3alys NOJYKIACCUYECKUX MOJIENIEH aToMa BOJIOPOJa.
[TpuOops! ¥ pUHAATIEKHOCTH:
— KOMITIBIOTEP € Mporpammoil «Pu3nka MUKPOMHPAY.
Copep:kaHHe 0TYETA
[ToapoOHBI TUCHMEHHBIN OTYET, COAEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY UCCIIEIOBaHMUS,
HEO0OXOMMBIE TEOPETUUECKUE CBEJICHUSI, MILTIOCTPATUBHBIA MaTepua, MOJyuYeHHbIE IKCIIEPUMEH-
TaJbHbBIE JAHHbIE, OCHOBHBIE PACUETHBIE COOTHOIICHHUS U PACCUMTAHHBIE ITapaMeTPhl, HEOOXOIUMbIE
rpaguyecKkre 3aBUCUMOCTH U TAOJIHIIBI TaHHBIX. AHAIN3 U 00BSICHEHHE TTOJTYYEHHBIX Pe3yIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCHI U 33/1aHUS, TPUBEICHHBIE B OMTMCAHUH PAOOTHI.
KoHTpodasHBIE BOIIPOCHI:
. Kak mpeacrapnsiercst ctpoenue aroma o mojenu Pesepdopna?
. B uem 3akmrouaercs coaepkanue nocrymnaroB bopa?
. Korga arom usnyvaere cet?
. Kak onpenensercs yactoTa cBeTa, HCIIyCKAa€MOro aTOMOM?
. Kakoit mporuecc Ha3bIBaeTcst HOHU3aMeR aTtoma?
. Kakas cepust nuHuil nonydnina HazBaHue cepuu Jlalimana?
. Uemy paBHa »HEprus KBaHTa cBera?

NN R W=

JlabopaTopnasi paGora Ne 6.

Atomublie moaean /Lx. Tomcona u J. Pesepdopaa.

[{enb paGOTHI:

— MOJEJIMPOBAHNUE SKCIEPUMEHTOB IO 30HIUPOBAHUIO allb(ha-yacTUIIAMU THIIOTETHYECKUX
MHUILEHEN C UEIBI0 ONPEAEIICHUS MOJEIN aTOMa, aIEKBaTHOW PEaJbHOM.

[TpuGops! 1 pUHAATIEKHOCTH:

— KOMIIBIOTED € IporpamMmon «Pu3nka MUKPOMUPA».
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Cozepxanue oTuera

[TonpoOHBIi TMCHMEHHBIN OTYET, CONEPKALINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEA0BAaHNUSA,
HEO0OXOUMbIE TEOPETUUYECKHUE CBEIEHUS, NILIIOCTPATUBHBI MaTepUall, MOITYYEHHbIE IKCIEPUMEH-
TaJbHbIC IAHHbIE, OCHOBHBIE PACUETHBIE COOTHOIICHHUS U PACCUUTAHHBIE ITapaMeTPhl, HEOOXOIUMbIE
rpadu4ecKre 3aBUCUMOCTH U TaOJIHIIbI JaHHBIX. AHAIU3 U 00BSICHEHUE TIOIYYEHHBIX PE3yJIbTaTOB.
[TucrMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCHI U 33/1aHUS, TPUBEICHHBIE B OITMCAHUU PAOOTHI.

KoHTpOJIbHBIE BOIPOCHL:

1. Uem oTauvaroTcs MOACIIH aTOMOB, nipeioxkeHnbie Jx. TomconoMm u O. Pesepdhopmaom?

2. Ilouemy mozens atoma JIx. ToMcoHa He nmoy4nsiia JadbHEHIIEro pa3BUTHs?

3. Bo3aMoxkHO 11 Bocmipou3BecTH OmbIT J. Pesepdopaa, ucnonp3ys B KauecTBe MUIICHU HE
30J10TO, a OJIBry U3 IPYroro MaTepuaia (Halmpumep, CBUHIA), @ BMECTO 0-4aCTHII — ITY9OK JIEKTPO-
HOB WJIHM IPOTOHOB?

4. YTo Takoe NMpUIEIbHBIN mapameTp?

5. B xakux ciy4dasax yroia paccesHus ® MmakcumaineH? OT 4ero 3To 3aBUCUT?

6. Kak cBs13an npuLieabHbIN TapaMeTp ¢ yIiioM paccesHus?

JlabopaTopHas padora Ne 7.

N3yyenne cnekTpa aToMa HaTpHs.

[{enb pabOTHI:

— U3YYUTh CIEKTP M3IY4YCHHs HATPHS U U3MEPUTh AIHHBI BOJH auHuid 1d u 2d xenroro ny6-
JIeTa HaTpHUs;

— U3Yy4YUTh TOHKYIO CTPYKTYPY HEPI€TUUYECKUX YPOBHEHN aTOMa HaTpus;

— BBIYUCIIUTD IKCIIEPUMEHTAIILHO TOCTOSIHHYIO TOHKON CTPYKTYPBHI 0.

Copepxanue oTuera

[TonpoOHBIM TUCHMEHHBIN OTYET, COEPXKALIUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBaHMS,
HE00XO0/IMMbIE TEOPETUUECKUE CBEIEHUS, MJUTIOCTPATUBHBIA MaTepHal, MOJydYeHHbIE SKCIIEPUMEH-
TaJbHbIE TAHHbIE, OCHOBHbIE PACUE€THBIE COOTHOILIEHHUS U PaCCUUTAHHBIE ITapaMeTphl, HEOOXOUMbIE
rpaduyecKre 3aBUCUMOCTH U TaOJIMIIbI JaHHBIX. AHANINU3 U 00BSICHEHUE TOTYYEHHBIX PE3YJIbTaTOB.
[TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 33/1aHUS, IPUBEICHHBIE B OITMCAHUU PAOOTHI.

KOHTpOIbHbBIE BONPOCHL:

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

2. Kakum o0pa3om u Ui 4ero BBOJUTCS MOHATHE TepMa aToMa? YTo oHO 03Hauaet?

3. Y HeKOTOporo aroma 3HaueHHe Pe3yJIbTHPYIOIIETO KBAHTOBOTO YMCNIA S CITMHOBOIO MOMEHTA
paBHO 2. Ilpu 3TOM 3HaueHHE KBAaHTOBOTO YMcia L pe3ynbTUpYrOLIEro opOUTaTbHOIO MOMEHTA PaBHO 3.
Harmucats Bce BO3MOYKHBIE TEPMBI.

4. 'Y HEKOTOpOro aroMa 3HaueHHE Pe3yJIbTHPYIOIIETO KBAHTOBOTO YMCIA S CIIMHOBOIO MOMEHTA
paBHO 2. IIpu 3TOM 3HayeHHe KBAaHTOBOIO yMclia L pe3ynbTUpyYrOIero opoUTaIbHOrO MOMEHTa paBHO 1.
Harmmicats Bce BO3MOXKHBIE TEPMBI.

5. KakoB ¢usnuecknii cMbIch «mpaBuil oTO0opa»? Bo3MokeH nu B MPHHIUIIE TIEPEXO]] C
AL =27

6. ITo nannbM puc. 29 u 40 BeruucauTe SHEPruI0 TepMoB 3D3/252. PaBHBI 1M B TOUHOCTH
3HAYEHUS SPHEPTUU ITHX TEPMOB?

7. Ha xakue cepuu NpUHATO IENUTH CIIEKTPHI CI0KHBIX aToMOB? K Kakol cepuu npuHazie-
KUT HccrenyeMasl B JaHHOW paboTe TuHus?

8. Uto Takoe criuH-0pOUTaIbHOE B3auMoeiicTBre?

9. 3anummuTe IEKTPOHHYIO KOH(UTYpAII0 aTOMa HATPUs B OCHOBHOM COCTOSTHUU U TEPM
OCHOBHOT'O COCTOSIHMSI aTOMa.

10. TTepeuncnute ciocoObl BO30YxaeHMs aToMOoB. Kakoii crtoco0d Bo30yXCHUS CBEUCHHS HC-
MOJIb3YETCs B TaHHOU paboTe?

2.3.6. IIpuMepHasi TeMATHKa KYPCOBBIX padoT (IPOEKTOB)
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CornacHo yyeOHOMY IUTaHY KypCOBBI€ paOOThI (IPOEKTHI) O TaHHON TUCIMILIMHE HE TIPEeay-
CMOTPEHBL.

2.4. TlepeyeHb y4eOHO-METOAMYECKOI0 o0ecriedeHHsl ISl CaMOCTOSITeJIbHOWH PadoThI
00y4aroIMUXCH M0 JUCHMUILIMHE (MOTYJII0)

Ne Bitx CPC [Tepeuenpb yueOHO-METOMUYESCKOTO 00SCIICUCHHSI TUCITUTLTHHBI
/1 110 BBITMOJIHCHUIO CAMOCTOSITEIIbHON pab0ThI
1 | IIpopabotka yueOHOro |MeTOoAMYECKUE yKa3aHUs MO OpraHU3allMd CaMOCTOSTEIbHOM pa-
(TEOpETHYECKOr0) OOTBI CTY/ICHTOB.
Marepuana);

BBITIOJIHCHUE UHIUBUIY
AJILHBIX 3aJaHUH,
pedepar;
MOATOTOBKA K TEKYILEH
U IIPOMEKYTOYHOU

aTTecTalluu
2 | IloaroroBka K mpakTu- (MeToaWYecKHe yKa3aHWs 10 OpraHM3alWdd CaMOCTOSTEIHLHON pa-
YECKUM 3aHATUSIM OOTBI CTY/IEHTOB.

3 |IloaroroBka K BBIMOJI-HE- | MEeTOAMYECKHE yKa3aHUsS 110 OPTaHU3AIHMHA CaMOCTOSITEIILHON pa-
HUIO J1a00paTOPHBIX pa- |OOTHI CTYIACHTOB.

oot
No [Tepeuens yueOHO-METOUUECKOTO 00ECTIeUeHUS
I /;1 HaumenoBanue pazziena (TeMbl) JUCITUATITUHBI 110 BBITIOJIHEHUIO
CaMOCTOSITENILHOM pabOTHI
1 |BBeznenue B aTOMHYIO (QUBHKY 1. CasenbeB U.B. Kypc dusuku [DnekTpoHHBIN
2 |[InanerapHas MOJeNb aTOMa pecypc]: yuebnoe nocobue: B 3 1. T. 3: KBantoBas on-
3 |bopoBckas MOJEL aToMa Bofopoa|Tuka. AtomHas ¢usuka. ®usuka tBepporo tena. Ou-
4 KOpHyCKYH}IpHO'BOHHOBOﬁ aya- 3UKa aTOMHOTO s/Jpa U 3JICMCHTAPHBIX YaCTHUIL / Case-
JIU3M neeB W. B. — CII6.: JIaub, 2018. — 308 c¢. — Pexxum 1o-
5 |OcHOBBI KBAHTOBOI TEOPUU crymna:
6 |Ypasuenue Llpenunrepa https://e.lanbook.com/book/98247#authors
7 |KsauToBas Teopus aTOMa BOJOPOLA 2. AtomHas ¢u3uKa: yueOHO-METOJUUECKOE MO~
8 |KsanToBamnue aTOMOB cooue / [A.IL. bapxos, B.C. Jlopom, B.E. JIsicenko u
9 |MarHuTHbIE CBOICTBA ATOMOB 1p.]; M-Bo o6pazoBanus u Hayku Poc. ®enepanmu, Ky-
10 |PeHTreHOBCKOE M3MydeHne OaHCKHIA roc. yH-T. — Kpacnonap: [Kybanckuii rocynap-
11 |OnTHuecKue KBAaHTOBBIE TeHepa-  |C boHHPIH yHuBepcuter], 2016.

3. DnekTpoHHbIi Kypc «Du3nka atomay (BKITIO-
yaeT B ce0s: 1) 2JIeKTpOHHBIA KypC JEKIUi; 2) KOH-
TPOJIBHBIE BOIMPOCHI TIO0 pazjesiaM yuyeOHOro Kypca; 3)
NpaKTUYEeCKHEe 3aJaHus 10 pasjesaM yueOHOro Kypca;
4) TecTbl MO paszzesiaM y4yeOHOro Kypca); pekuM Jo-
cTyna:

http://moodle.kubsu.ru/

4. Nponos N.E. KBantoBas ¢uzuka. OCHOBHbIE
3aKOHBI: y4eOHOE TMocobue [DIEeKTPOHHBINH pecypc]:
yue0. mocobue — DnekTpoH. AaH. — Mocksa: U3narensb-
ctBO «Jlabopatopus 3HaHuii», 2017. — 261 c. — Pexxum
JOCTyTA!

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

5. Uponos WM.E. 3amaun mo oOmiel ¢usuke

TOPBI
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[DnexTpoHHBIN pecypc]: yueOHOe mocoOue Jijisi By30B /

Uponos, U.E. — 11-e uzn. — M.: JlabopaTopus 3HaHHIA,

2017. — 434 c. — Pexxum pocryna:
https://e.lanbook.com/book/94101

6. CaenbeB U.B. Kypc obmelt puzuku [Dnek-
TPOHHBIN pecypc]: yuebHoe nocodue: B 5 1. T. 5: KBan-
ToBast onTuka. AToMHas ¢usuka. Dusznuka TBEpIOrO
tena. OU3KMKa aTOMHOTO S1/Ipa ¥ SJIEMEHTapHBIX YacTHII /
N.B. CaBennes. — CI16.: Jlans, 2011. — 384 c¢. — Pexxum
JI0CTyma:

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

7. bynkep JI. AtomHas ¢usuka [DIeKTpOHHBIN
pecypc]: yueb. mocodue / 1. bynkep, 1. Kumbemn, /1. Jle-
Mwib. — OnexTpoH. aaH. — Mocksa: ®usmariur, 2010.
—396 c. — Pexum nocryna:

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

8. CuByxun J.B. OOmuit kypc ¢pusuku. T. 5:
ATomHas 1 saepHas ¢pusuka. — M.: @usmariut, 2006.

9. Tpodpumona T.U. Kypc dusuku: yaebHOE 110-
co0ue il MHKECHEPHO-TEXHUYECKUX CHelHaIbHOCTEN
By30B. — M.: Akaznemus, 2010 (18-¢ u3m., crep.). — M.:
Axkanemus, 2014 (20-e u3n., crep.).

10. TpodumoBa T.M. OcHOBBI Pu3uKUA. ATOM,
aTOMHOE SIJIPO U DJIEMEHTAPHbIE YaCTUIIL: y4yeOHOE TO-
cobue. — M.: KHOPVYC, 2011.

11. IInonsckuii 3.B. Atomuas ¢usuka. Tom 1.
Benenue B atomMHy10 Qu3uKy [DneKTpoHHBIN pecypc]:
yue0. — DOnexrpoH. naH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum mocryma:

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

12. HInonsckuit D.B. AtomHas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOM MEXaHUKH U CTPOCHUE AIIEKTPOHHON
000J10uKH aToma [ DIeKTpOHHBIN pecypc]: yued. — Diek-
TpoH. naH. — Cankt-IlerepOypr: Jlans, 2010. — 448 c. —
Pexxum nocryma:

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

Y‘-IC6HO-MGTOI[I/I‘-ICCKI/IC MaTCpuraJibl IJId CaMOCTOSTEIbHOM pa6OTBI OGy‘-IB.IOH_[I/IXCH n3 4uciia

WHBAJIA/IOB U JIMII C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 310poBhs (OB3) mpenocTasisiores B popMmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCHPUITUS WH(OPMALIUU:

[IHUXCS.

JUiist U1 ¢ HApYIIEHUSIMHA 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUst a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B Ie4aTHoi (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII IepevYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTa 00yJaro-

19


https://e.lanbook.com/book/94101
https://e.lanbook.com/reader/book/708/#authors
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/442
https://e.lanbook.com/book/443

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AMCHUIUIMHBI UCTIOJIB3YIOTCS CIIETYIONINE METOIBL:

— JIEKIIHH;

— MPOBEICHHUE MTPAKTUICCKHUX 3aHSATUH;

— JIOMAIIIHUE 3a]IaHus;

— OIIpOoC;

— UH/IMBU]TyaJbHbIE TPAKTUUECKUE 3a/1aHUS;

— KOHTPOJIbHBIE Pa0OTHI;

— TECTUPOBAHMUE;

— myOJIM4yHas 3ammTa 1a00paTopHEIX padoT;

— KOHCYJIbTAILIUU MIpernoaBaTenei;

— CaMOCTOsATENIbHAs paboTa CTYyIEHTOB (M3y4eHHE TEOPETUIECKOTO MaTepHraia, HOArOTOBKa K
71a00paTOPHBIM 3aHSTUSIM, BBIIIOJIHEHUE TOMAIIHUX Pa0OT U MHIAMBUAYAIbHBIX THIIOBBIX PACYETOB,
MOJTOTOBKA K ONPOCY, TECTUPOBAHHIO U IK3aAMEHY).

Jyis mpoBeieHUsI BCEX JIEKITMOHHBIX U MPAKTUYECKUX (CEeMHUHAPCKUX ) 3aHATUHN UCIIONIBb3YIOTCS
MYJIbTUMEINIHBIE CPEICTBA BOCIIPOU3BEICHHSI aKTHBHOTO COJIECPKUMOTO, MO3BOJISIOMIETO CIyIIa-
TEJI0 BOCIIPUHUMATh OCOOEHHOCTH U3y4aeMOro MaTrepuaa, 3a4acTyi0 HIParoIINe PEeIalonlyio poib
B TIOHMMaHUHU M BOCIIPUATHUH, a TakkKe (OPMUPOBAHUU TPOPECCHOHATBHBIX KOMITETEHITNH. MHTEep-
AKTUBHBIE ayJAUTOPHbBIC 3aHATHUS C UCTIOIB30BAHUEM MYIbTUMEIUNHBIX CUCTEM MO3BOJISIOT aKTUBHO
1 2QPEeKTUBHO BOBIEKATh YYAIIUXCS B YYEOHBIH MPOIECC M OCYHIECTBIATH 0OpaTHYIO CBs3b. [lo-
MHMO 3TOTO, CTAHOBHUTCS BO3MOXHBIM 3(PPEKTUBHOE OOCYKACHHUE CIOKHBIX U IUCKYCCHOHHBIX BO-
IIPOCOB U MPOOIIEM.

[IpoBenenue Bcex 3aHATUN JaOOPATOPHOTO MPAKTUKYMa MPEIyCMOTPEHO B CHEIUAIU3HPO-
BaHHOU yueOHOU «JlabopaTopuu aTOMHOU U siIepHON (HU3UKUY», CHA0OKEHHON BCEM HEOOXOIUMBIM
000py/0BaHNEM, KOMITBIOTEpAMHU U DKCIEPUMEHTAIbHBIMU YCTAaHOBKaMH i 3(PGEKTUBHOTO BBI-
MTOJTHEHHS] COOTBETCTBYIOIIMX Ja00OpaTOPHBIX padoT.

[To uToram BBHIMOJTHEHMS Kaxa0H J1a00paTOpHOI pabOTHI CTYJEHT COCTaBISET MOJIPOOHBIN
NUCHMEHHBIN OTYET, ONUPAsCh HA KOTOPBIN JOJDKEH B Oecelie C MperoaaBaTeieM IpoIeMOHCTPUPO-
BaTh 3HAHME TEOPETUYECKOTO U IKCIEPHUMEHTAIbHOTO0 MaTepuana, oTHocsuerocs k padore. [Ipo-
BEpKa 3HAHUH CTY/ICHTAa OCHOBaHA Ha KOHTPOJIBHBIX BOIIPOCAX, TPUBEICHHBIX B ONMMMCAHUHN PAOOTHI U
JOTIOTHUTEIFHBIX BOMPOCAX, KACAIOMIUXCS COOTBETCTBYIOIIMX Pa3AeliOB OCHOBHOM AMCIMITTUHBI
«AtomHas puzukay. [locie BeimosHeHUs 1a00paTOPHOI pabOTHI CTYACHT MPEAOCTABIISIET OTKOPPEK-
TUPOBAHHBIN B X0/I€ 3alUTHl TUCHbMEHHBIA OTUYET O HEM.

JononuutensHas ¢hopma KOHTpoJa 3(h(HEKTUBHOCTH YCBOCHUSI MaTepuaia U MpruoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTHUBHOW 3aIuTe paboThl HA YCTHOM BBI-
CTYIUICHUH TIepe]] ayIMTOPHEH COKYPCHUKOB. B 3TOM ciydae 3ammra MpoXoJuT B peKUMe KPaTKOTO
JOKJIaa Ha KOH(epeHITHH.

[To m3y4aeMoil TUCHUILIMHE CTYJEHTaM IMPEIOCTABISIETCS BO3MOXXHOCTh OTKPBITO TTOJIB30-
BaThCs (B TOM YHKCIIE KOMUPOBAThH HA TMYHBIE HOCUTETH HH(OPMAIIMK) TIOATOTOBIEHHBIMU BEIYIITUM
JAHHYIO JUCIUIUIMHY MPEroiaBaTelieM MaTepuaiaMyd B BHJE IJIEKTPOHHOr0 KOMILJIEKCa COMpo-
BOKJI€HHUS, BKIIFOYAIOIIETO B ce0s:

— 3JIEKTPOHHBIC KOHCIIEKTHI JICKITH;

— JIEKTPOHHBIE TIaHBI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHIATUM;

— DIIEKTPOHHBIC BAPHAHTHI YI€OHO-METOINIECKOTHX TOCOOMH ISl BBITIOJTHEHUS 1aboparop-
HBIX 3aJIaHUMH;

— CITMCKU KOHTPOJIBHBIX BOIIPOCOB K KAKIOH TeMe H3ydaeMoro Kypca;

— Pa3HOOOPA3HYIO TOTIOTHUTEILHYIO JIUTEPATYPY, OTHOCAIIYIOCS K U3y4aeMOW TUCITUTUINHE
B 3JIEKTPOHHOM BH/JIE (B Pa3IMYHBIX TEKCTOBBIX (hopmaTax u rpadudeckux popmarax, a Takxke B hop-
marax *.pdf, *.djvu.

CorpoBoK/IeHHE CaMOCTOSATENBbHOM pabOThl CTYIEHTOB TAaK)KE OPraHU30BaHO B CIIEAYIOIIMX
dopmax:
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— YCBOCHHE, JIOMOJTHEHUE U BHUKAHUE B pa30upaeMbie pa3Aeibl JUCIHUILTAHBI TPU TTOMOIIH
3HAHUU TOJTyYaeMbIX 110 CPEACTBAM U3YUYCHHs] PEKOMEH1YeMO JTUTepaTyphl U OCYIECTBISIEMOE My~
TEM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAIIMH, OPTaHU30BaHHbIE JJIS1 Pa3bsCHEHUsI TPOOJIEMHBIX MOMEHTOB IPU CaMOCTO-
ATEIHLHOM W3YYCHUU TEX WJIM MHBIX ACTIEKTOB Pa3JIeiOB ycBanBaeMol HH(GOPMAIIUU B AUCIUTLIIHE.

OcHoBHbIE 00pa30BaTeIIbHbIEC TEXHOJIOTHUH, UCTIOJIb3YEMbIE B YUEOHOM polLIecce:

— UHTEPAKTUBHAS JICKIIUS C MYJIBTUMEIUIHHON CUCTEMON C aKTUBHBIM BOBJICUCHUEM CTYICH-
TOB B Y4eOHBI1 mporiecc 1 00paTHOM CBS3bIO;

— JIGKIIAH C TIPOOJIEMHBIM HU3JI0KCHUEM;

— 00CyX/IeHHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pazpelieHne mpooieM;

— KOMITBIOTEPHBIC 3aHSTHS B PEXKIUMAX B3aUMOJICHCTBUSI «IIPETIOIABATENb — CTYICHTY, «CTYICHT
— MPETOIaBaTeNby, «CTYACHT — CTYACHTY;

— TE€XHOJIOTUU CMEIIAHHOTO O0YYEeHHUS: IMCTAHIIMOHHBIE 3aJJaHUs U YIIPAKHEHUS, COCTaBJICHUE
IJI0CCapreB TEPMUHOB U OIPE/ICICHUMH, rpymnoBbie MeTo bl Wiki, HHTEpHET-TeCTUPOBAHHUE U aHKETUPO-
BaHHE.

NutepaktuBHBIE 00pa30BaTeIbHbIe TEXHOIOTHH, UCIIONb3YEMbIE B ayIMTOPHBIX 3aHATHSIX:

— TEXHOJIOTHUS PA3BUTHUS KPUTHUECKOTO MBIIICHUS;

— JIGKIIUH C TIPOOJIEMHBIM U3JI0KEHUEM;

— UCIOJIb30BAHUE CPEJICTB MYJIbTUMEINA;

— U3y4YeHHUE U 3aKperieHne HOBOTo MaTepuana (MHTepakTHUBHAs JICKIHs, paboTa ¢ Hars-
HBIMH TIOCOOMSIMH, BUICO- U ayJHOMaTepHuaIaMu, UCTIOIb30BaHUE BOMPocoB, COKpaTHUCCKUA THa-
JIor);

—  OOCYXJCHHE CIIOKHBIX M JHUCKYCCHOHHBIX BOIPOCOB U TpobieM («3aliMU IO3HIIHIO
(mkana MHEHUI)», TPOCKTUBHBIE TeXHUKU, «OOUH — BIIBOEM — BCE BMeCTEe», «CMEHU MO3UILIUION,
«luckyccus B cTuiie TENEBU3MOHHOTO TOK-IIOY», 1€0aThl, CAMIIO3UYM);

— pazpemienue npodsieM («/epeBo pemienuii», «Mo3roBoi MTYpM», «AHATU3 Ka3yCOBY);

— TBOPYECKHE 3a/IaHUs;

— paboTa B ManbIX rpynmnax;

— UCTIOJIB30BaHUE CPEACTB MYJIbTUMENA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJIOTHS KOMITBIOTEPHOT'O MOJICITHPOBAHUS YHCICHHBIX PAaCUYeTOB B MH)KCHEPHO-MaTe-
matudeckoit cucteme MATHCAD (wu cucteme KommbiotepHoi Mmarematuku MATLAB).

Z[J'IH JiaLy € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBBA MPEAYCMOTPCHA OpraHU3alnsl KOH-
Cy.]'IBTaIII/II\/II C UCITOJIB30BAHHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OueHOYHBbIE CPEACTBA /s TeKYIero KOHTPOJISl yCIIeBAeMOCTH M IIPOMEeKYTOUHOI aT-
TecTalun

4.1. ®oH/1 OLIEHOYHBIX CPECTB /IJIsl MPOBEAEHUS TEKYIEro KOHTPOJIS

@DOHJ1 OLIEHOYHBIX CPEJCTB ISl MPOBEECHUS TEKYILEro KOHTPOJISI COAEPIKUT:
— KOHTPOJIbHBIE BOTIPOCHI 1O y4eOHOM IporpaMme;

— MpaKTUYECKUE 3aJaHus 1o y4eOHOIl mporpamme;

— TECTOBBIC 3a/IaHMsI TI0 Y4€OHOM TTporpamme;

— TeMbl pedepaToB 1Mo y4eOHOI mporpamme;

— KOHTPOJIbHBIE pa0OTHI 10 Y4EOHOU MporpaMMme.

KoHTposbHbIe BOPOCHI 110 YueOHO# mporpamme

B npouiecce moAroToBKH U OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (OPMUPYIOTCS U OIICHUBA-
1otcs Bee Tpedyembie @I'OC BO u OOIT muis nanpasnenns 11.03.02 MH(pOKOMMYHUKAIIMOHHBIE TEX-
HOJIOTHH U CUCTEeMBI CBsI3U (Mpoduiab: ONTHUYECKHE CUCTEMBI M Ce€TH CBsi3n) komneTeHuu: OIIK-3,

21



OIIK-6.

Hwxke npuBoasTcs mpuMepbl KOHTPOJIBHBIX BOMPOCOB sl 3-X Pa3feiioB padouei mpo-
rPaMMBI.

[TonHBIi KOMITJIEKT KOHTPOJIBHBIX BOIIPOCOB JIJIS BCEX Pa3JiejoB paboueil mporpaMMbl IIPUBO-
mures B POC qucuumuasl 51.5.05.05 «AtomMHas dusukay.

2. Il.nanerapuas moaenab atroma Peseppopaa—bopa.

1. KakoB ¢u3uveckuii cMbICI yucen M u N B 00001eHH0# ¢popmye banpmepa?

2. KakoBbI JUITMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM M JUIMHHOBOJIHOBOM JInHUM cepuu [lamena?

3. KakoBa jyinHa BOJIHBI, COOTBETCTBYIOIIAsl rpaHulie cepur bambmepa?

4. KakoBa yacToTa roJIoBHOM JUHUU cepun Jlalimana?

5. ATOMBI BOJI0OPOJa HAXOIATCS B COCTOSIHUM € N = 5. CKOJIBKO JINHUWA COAEPIKUT €ro CIIEKTP
u3IyyeHus?

6. B yem cocTouT CyTh KOMOMHAIIMOHHOTO NpUHIMIA Putiia?

7. Ucnionb3ysi KOMOMHAIIMOHHBIA TIPUHITUI, MIOKAXKUTE HA OJTHOM M3 MPUMEPOB, KaK MOXKHO
MOJIYYUTh YaCTOTY JIJIsl BTOPOW JUIMHHOBOJIHOBOM JinHUM cepuu [lamena.

8. KakoBbl paznuuus Mex 1y Mojenbio aroma Pesepdopaa u reopueit bopa?

9. Ilouemy mozens aroma Pesepdopna HecoBMEeCTHMa C MPEICTABICHUSIMH KIACCHUECKON
¢uzuku?

10. Pa3zbsacHuTe cmbicn noctynatoB bopa. Kak ¢ ux momomipio OOBSCHUTH JTMHEWYATHIN
CIIEKTp aToMa Bojiopoja’?

11. Ucxona u3 teopuu bopa, onpeaennure CKOpOCTh ABUKEHUS IEKTPOHA HA MPOU3BOJIBHOM
HSHEPTreTUUYECKOM YPOBHE.

12. Onpenenrre MakCUMalbHYIO JJIMHY BOJIHBI CBETA, P KOTOPOW BO3MOYKHA MOHU3ALIMS
aToma BOJIOPO/Ia, HAXOSAIIETOCsS B OCHOBHOM COCTOSIHHH.

13. Kakyto snepruio (B 3B) gomkeH uMets (POTOH, YTOOBI MEPEBECTH aTOM BOJOPOJIA U3 OC-
HOBHOT'O COCTOSTHUS B COCTOSIHHE ¢ N = 57

14. CpaBuauTe TIEPBBII OOPOBCKUIT pagnyc Ul aToMa BOaopoaa u ajis He™,

15. B ueMm 3akimoyaroTcs MPOTUBOPEUUS M HEJOCTATKU Teopuu atoma bopa?

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

17. Kakne oCHOBHBIE€ BBIBOJIBI MOXKHO CJI€JIaTh HA OCHOBaHUH onbITOB Ppanka u ['epra?

18. Ilpu xaKoM YCKOpSIIOIIEM MOTeHIHale OyAeT HaOIoAaThes pe3Koe MaJeHue aHOJIHOTO
ToKa B onbITax ®panka u ['epua, ecinu TpyOKy 3aMOJIHUTh aTOMAPHBIM BOJIOPOIOM?

19. O0BsicHUTE, Ha KAKUX YYACTKaX BOJIBTAMIIEPHON XapaKTEPUCTUKHU UMEIOT MECTO YIIpyTHe
Y Ha KaKUX — HEYNPYTHE CTOJIKHOBEHHS DJIEKTPOHOB C aTOMaMH.

5. YpaBHenus lllpeaunrepa u KBaHTOBasi TEOPUSI ATOMA BOAOPOAA.

1. B ueM 3akitodaeTcst cTaTUCTUYECKas MHTepIpeTalys BOJTHOBON (QYHKIUHN?

2. Jlnis kakux 4yacTull cripaBeyinBo ypaBHeHue lIpeaunrepa?

3. Ilouemy ypaBuenue Llpenunrepa chopMyarMpoBaHO KaK BOJHOBOE ypaBHEHHE?

4. 3anumuTe BpEMEHHOE U CTallMOHapHOE ypaBHeHHUs lIpenuHrepa u npoaHanu3npynTe ux.

5. CoBepiunte niepexo]1 OT BpeMEHHOro ypaBHeHus llIpennHrepa k cTaljuoOHapHOMY.

6. 3anuInTe OJJHOMEPHOE BPEMEHHOE U CTallMOHapHOe ypaBHeHUs [lIpennHrepa m npoana-
JTU3UPYUTE UX.

7. 3anumuTe BpeMeHHOE U cTaniMoHapHoe ypaBHeHus Llpeaunrepa B onepatopHoii popme u
IIPOAHAIU3UPYUTE UX.

8. Kakoii BBIBOJ MOXKHO CZ€JIaTh, CPABHUB CTallMOHApHOE ypaBHeHue llIpeaunrepa ¢ ypaBHe-
HUEM JIJIs1 COOCTBEHHBIX 3HAYCHUN U COOCTBEHHBIX (PYHKIIHIA?

9. Uto MOkHO cka3aTh 00 onepaTopHoit hopme ypaBHeHus Llpenunrepa?

10. Kakas yactuma siBnsieTcsi CBOOOHOM?

11. TlokaxkuTe, 9TO SHEPTETUUECKHUI CIIEKTP CBOOOTHO ABUKYIIEHCS YaCTUIIBI SIBISICTCS HE-
IIPEPBHIBHBIM.
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12. Haiinure coOcTBEeHHbIE 3HAYEHMS HHEPTUM YACTHULBI B OJHOMEPHOH «IIOTEHLUAIbHOM
AMe» ¢ OECKOHEUHO BBICOKUMU «CTEHKAMU».

13. KakoBa HaMeHbIIass SHEPTHsI YaCTUIBI B «IIOTCHIUAIBHON sMe» ¢ OECKOHEYHO BHICO-
KHUMH «CTEHKaMmu»?

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

15. Kakumu cBOMCTBaMH MHKPOYACTHUIl 00YCIIOBJICH TYHHEIbHBIN dPheKT?

6. MHOr03/1eKTPOHHBIE aTOMBI.

1. 3anumure cranuonapHoe ypaBHenue lllpeaunrepa nnsi BOJOPOIOMOAOOHOM CHCTEMBI.
[TpuBeauTe MPUMEPHI BOAOPOIOTOAOOHBIX CHCTEM.

2. [Touemy Hamboee MOAXOAAIICH KOOPAMHATHONW CHCTEMOM JUI PACCMOTPEHHS aTOMa BOJIO-
pona sisisiercs cheprueckas? [Ipoananmusupyiite (Ka4eCTBEHHO) X0 PELICHHUS CTAIIMOHAPHOTO ypaBHE-
uust [lpenunrepa amns atoma Bogopo/a B ceprueckix koopauHartax. Kakie BHIBOJBI CIESAYIOT U3 €T0
petuenus?

3. 3anummTe cCOOCTBEHHBIE 3HAYEHUS JHEPTUH 3JIEKTPOHA B aTOME BOJIOPO/Ia, OIIpeesieMbIe pe-
nieHreM ypasHenus Llpeaunrepa, u npoananusupyire ux. B yeM ommmume u CXOICTBO C pe3yibTaTaMu
Teopuun bopa?

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

5. [louemy KBaHTOBasi MEXaHHKA HE UCIOJB3YET MPECTABIEHUE 00 3JIEKTPOHHBIX OpOUTAX?
YTo XapakTepu3yloT KBaHTOBBIC yrcia N, | u m?

6. Kakue Benmn4MHbBI, XapaKTEpU3YIOLIUE 3JEKTPOH B aTOME BOJOPOAA, KBAHTYIOTCA? 3aru-
[INTE COOTBETCTBYIOIINE (DOPMYIIBI.

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

8. KakoB (husnueckuii cMbICI pacipeieleH s INIOTHOCTH 3apsi/ia B AJIEKTPOHHOM o0ake?

9. ChopmynupyiiTe npaBuia oToopa IJis OpOUTATHHOTO U MarHUTHOTO KBAaHTOBBIX YHCEIL.
Bcerna nu onu BeimonHstoTcsA? Kak MOXKeT U3MEHSATHCS TJIaBHOE KBAHTOBOE YHUCIIO?

10. Kakue nepexoas! coorBeTcTBYIOT cepu [lamena? Mcnonp3yiiTe CUMBOJIMYECKYIO 3aIIMCh
COCTOSIHUH.

11. KakoB KBaHTOBO-MEXaHUYECKHI CMBICI IEPBOTO OOPOBCKOTO paaunyca?

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

13. DnexkTpoH B aToMe BOJOPOJia HaX0AUTCs B IS-coctosiHuu. Onpenenute Hanbosee BeposiT-
HOE pacCTOSHUE AJIEKTPOHA OT SAApa.

IIpakTHyeckue 3agaHus MO y4eOHOM nMporpamme

B nporiecce moAroToBKM U BHIMOJIHEHUS MPAKTUYECKUX 331aHUi (HOPMUPYIOTCS U OLIEHUBA-
1otcs Bee Tpedyembie @T'OC BO u OOII mns nanpasnenus 11.03.02 MHpokoOMMyHUKAIIMOHHbBIE TEX-
HOJIOTHH U CUCTEMBI CBsI3U (poduis: OnTudeckue CUCTeMBI U ceTH cBsi3u) kommneTenuuu: OITK-3,
OIIK-6.

Huxe npuBosATCS IPUMEPBI MPAKTHUYECKUX 3aJaHUH 1T 2-X pa3/iesioB pabodeid mporpaMmel.

[TosiHBI KOMITJIEKT MIPAaKTUYECKUX 3aJaHHUN JUIS BCEX pa3JienoB pabouel mporpaMMbl IPUBO-
mutes B @OC mucuuruiunsl b1.5.05.05 «AToMHas dusukay.

2. [Inanerapuas Mmoaeab aroma Pesepdopaa—bopa.
1. Haittu my1st Bogopoaonoao0HOTo HoHa paanyc N-ii 00POBCKOM OpOUTHI U CKOPOCTH IJICK-
TpOHa Ha Hel. BRIYMCINTD 3TH BEJIWYHUHBI IS TIEPBOM OOPOBCKOI OpOUTHI aTOMa BOJIOPOJIAa M MOHA

He*.
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2. Haiitu 11st BOgopo10mo100HOro HoHa paanyc N-it 60poBCKOW OpOUTHI U CKOPOCTH AJIEK-
TpOHa Ha Hel. BBIYMCIUTD 3TH BENUUYMHBI AJIs1 BTOPON OOPOBCKOM OpOUTHI aTOMa BOAOPO/A U HOHA
Li*.

3. Ompenenuts 1yist aToMa BOJOpojia U noHa He': sHepruio cBsi3u 3JIEKTPOHA B OCHOBHOM
COCTOSIHUY ¥ MTOTEHIMAJl HOHU3AIHH.

4. OnpenenuTs 1yist aToMa Boopoja u nona He™: nepBslii oTeHnnan Bo30yKICHUS U ITTHHY
BOJIHBI TOJIOBHOW JIMHUM cepuH JlaiimaHa.

5. OnpezenuTh i aToMa Bogopoja u nona Li*™: sHepruro nonusanum.

6. OnpeienuTh It aTOMa BOJI0poia u noHa He': ckopocTs aiiekTpoHa Ha BTOpOi GOPOBCKOM
opbwure.

7. OnpenenuTs AJst aTOMa BOAOpOoa U MoHa He': KHHETHYeCKyI0 SHEPTHUIO JIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

8. st aroma Bojoposa u uona Li*™ ompenenuth: KHHETHYECKYIO SHEPTHUIO DIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

9. HaiiTi SHEpru0 MOHM3AIUH 11 noHoB He™ u Li™™.

10. OnpenenuTts paauyc nepBoit GOpoBCKON opOuTHI it noHa Li*™.

6. MHOr03/1eKTPOHHbIE ATOMBI.

1. HaitiTu BO3MOKHBIE 3HaYEHUS MOJHBIX MEXaHUYECKMX MOMEHTOB 3JIEKTPOHHBIX 000JI0UEK
aToMoB B cocTostHuAX P u °D.

2. JlonucaTh HEJOCTAIOIINE KOMIIOHEHTHI MYJIbTUILIETOB %P3, 3Dy, *Fsp2, %P2, °Dy, “Pus.

3. Bo3MoxHEI T criemyromme cocTosHus: 2S1, 3So, 3Po, 3S1/2, 2S1s2, 3Do, 2D1/2?

4. Kakue U3 CleyIoIHX ONTHIECKHX MEPEX0I0B paspemensl: 2S2 — 2Daj, 2Par2 — 2Daj, 1So—
3p, 2

5. OnuH U3 3JIEKTPOHOB aTOMa Iejivs UMEeeT IJ1aBHOE KBaHTOBOE YKciio 1 npyroi 2. 3anucaTth
BO3MOJKHBIE JIEKTPOHHBIE KOH(MUTYPAIIMH U CIIEKTPOCKOMMYECKHE 0003HAYEHHS COOTBETCTBYIOIIIX
COCTOSIHUM.

6. Kakue coctosaust Bo3amoxHbl y P, D u F TepMoB, orpannueHHbIe BEIMUUHOM crinHa S OT 0
10 5/2? 3anucaTh BO3MOKHBIE CIIEKTPOCKOITMUECKHE 0003HAYEHUSI COCTOSTHHI.

7. Bo BHemHe# 0007104YKe aToMa HaXOAATCS TPU DIEKTPOHA C OpOUTAIBHBIMU KBaHTOBBIMU
yuciamiu 1, 2, 3. OnpenenuTs BO3MOXKHBIE COCTOSTHUS aTOMa.

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

9. Haiitu ¢ nmomouipto nmpasuia XyHJa MOJHBIM MEXaHUYECKHII MOMEHT aTOMa B OCHOBHOM
COCTOSIHUH, €CJIH €r0 HEe3aIMOJHEHHAs 110{000109Ka COIEPIKUT ceMb d-3JIEKTPOHOB.

TecroBble 3a1aHus 10 y4eOHOM IporpaMmme

B nponecce noAroToBKU M BBIIOJHEHUS! TECTOBBIX 3a/laHUN (POPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyembie ®I'OC BO u OOII ans nanpasnenus 11.03.02 MapokoMMyHHKAIIMOHHBIE TEXHOJIO-
TUH U CUCTEeMBI CBA3H (poduib: Ontudeckue cucteMsl U ceTH cBsi3u) komneteHuu: OIK-3, OIIK-

6.

TecToBbI€ 3aJJaHUs COCTOUT U3 PsAZla TEOPETUUECKUX BOIPOCOB MO TEMATUUYECKUM pa3enam
paboueit mporpaMmMbl Y4€OHOM TUCITATIITAHEI.

Cucrema OLIEHOK BBIIOTHEHUS! KOHTPOJIBbHOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJMYECTBO MPABWIBHBIX OTBETOB OT 85% 1m0 100%:;

— «XOpOILIO» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 1o 84%:;

— «YZOBJIETBOPUTEIBHO» — KOJIMYECTBO MTPABUIIBHBIX OTBETOB OT 55% 10 69%.

Hwuxe npuBoauTCs OpUMEphI KOHTPOJIBHOI'O TECTUPOBAHUS B BUJIE IBYX BAPUAHTOB TECTOBBIX
3aJIaHUH K pazaeny 2 yaeOHON AUCITUTUIHHBI.

[ToJTHBII KOMITJIEKT TECTOBBIX 3aaHUI AJI BCEX Pa3AesioB padoyeil mporpaMMbl PUBOAUTCS
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B ®OC mucuurmmnsl b1.5.05.05 «ATtomHas ¢puzuka.
2. [Inanerapuas monesb atroma Pesepdopaa—bopa
Bapmuanr 2

1. Ecnu B ombite Pesepdopaa mo paccestHuio ai-4yacTHIl Ha 30JI0TOH (Posbre oi-4acTHIIbI 3aMe-
HUTb Ha IIPOTOHBI, TO J0JS PACCESIHHBIX YaCTHI]

2. DNIeKTpUYECKHUM TOK B ra3ax 00yCJIOBJIEH HAIIPABJICHHBIM JBUKEHUEM 3aps0B.

3. IIpu 3eKTpom3e NPOIYCKAT OAMHAKOBBIM TOK JJI1 OJIHOBAJEHTHBIX U JBYXBAJIEHTHBIX
aTOMOB MeTasuloB. [Ipy 3TOM Ha 371eKTpO/Ie 3a OJTHO U TO 7K€ BPEMsI MOJIEH BELIECTBA OJIHOBAJIEHTHBIX
ATOMOB BBIJICTTUTHCS B (cxosbKO) pas(a) (GonbIIIe MM MEHBIIIE).

4. B monenu TomcoHa aToOM BOAOpPOJa MPENCTaBIACT COOOW MOIOKUTEIBHO 3apsDKEHHBIN
niap, B LEHTPE KOTOPOIro HaXOIUTCA

5. B ompiTax Pesepdopaa uucio paccessHHBIX O-4acTHUI] OKAa3aJI0Ch 3HAYUTEITHHO , 4eM
YHCII0 MAA0NINX U HMENCh CIIydan paccesHus Ha yrisl 0 > 90°,

6. U3 onbitoB Pesepdopaa cienyer, 4To B IEHTPE aTOMa HAXOIUTCS (xakoii 3HaK) 3a-
PSKEHHOE AP0, pa3MepPbl KOTOPOI'O 3HAYUTEIBHO (OospIIe WIIM MEHBIIIE) pa3MEpPOB aroma,
BOKPYT KOTOPOTO JABUKETCS yactuua. [Ipu stom Pesepdopa He cMor 00bACHUTE, TOYEMY Ta-
KOI aToM

7. IIpu BeIBOzIE hopmyibl Pesepdopra 11 paccessHUST (-4acTHUI] UCIONB3YEeTCsl CTaTUCTHYE-
CKHI1 ITOAXOJ U BBOAUTCS MOHATHE . IIpu 3ToM paccesHue 00yCIOBIEHO KYJIOHOBCKHUM B3au-
MOJIEHCTBUEM OL-HACTHIIBI C SIAPOM.

8. Jlonst paccestHHBIX oi-dacTull B onbiTe Pesepdopaa (3aBUCHUT WJIM HE 3aBHCHT) OT
KWHETHUYECKOW SHEPTUH O-4aCTHLL, 3apsiia sAep aTOMOB (OJIbIU U TOJIIHMHBI (DOJIBIH.

9. OTHOCUTENBHOE YHCIIO PACCETHHBIX B OmbITe Pesepdopna gactum u cos*(p/2) cazaHsl
MeXy coO0M 3aBUCHUMOCTBIO.

10. CniekTpanbHOM cepueil Ha3bIBalOT COBOKYITHOCTh CIIEKTPAJIBHBIX JIMHUI, KOTOPBIE B CBOEH
MOCJIEI0BATENbHOCTH B IIKaJIE JUIMH BOJH WJIM YacTOT U B PaCHpeeIEeHNH HHTEHCUBHOCTU OOHapy-
KUBAIOT . IIpn 5TOM TMHUN HYMEpYIOTCS HauMHAas ¢ caMOu (JVTMHHOBOJIHOBOM, KOPOT-
KOBOJIHOBOI1) 110 Me€pe YBEIMUEHUS U UX UHTEHCUBHOCTh C BO3pacTaHUEM HOMEpa (yBenmuu-
BAIOTCSI, yMEHBIIIAIOTCSA ).

11. BomHoBoe uncio J1r000H CIEKTPAIIbHONW JTUHUU MOKHO TMPEJCTaBUTh KaK KOMOMHAIIHIO
JBYX .

12. B nocrynatax bopa nocrynupyercs 1uCKpeTHOCTh (kaKoi XxapaKTepUCTUKH) aToMa
U MCXOJISl U3 3TOT'0 MOXKHO OOBSCHUTH JIMHEWYAThIH XapakTep (u3nmy4eHus, paccesHus).

13. B criekTpe u3mydeHus BOJAOPO/1a B BUIUMON 00IaCTH CIIEKTpa HAOII01aeTCs Cepus ,
a B ynbTpaduosneToBoi cepus

14. Pa3HOCTb BOTHOBBIX uncen 4-i U 2-1 TuHMI B cepuu JIaiitMaHa COOTBETCTBYET BOJTHOBOMY
qUCITy JIMHUY CEpUU

15. InuHa BosHBI (DOTOHA, COOTBETCTBYIOIIEro 2-H JUHUU cepuu bambMmepa y Bomopoaa

, UEM JITMHA BOJIHBI TAKOM JIMHUMU Y MOHOB TEIIUS.
16. ®uzndeckuid CMBICT MOCTOSTHHOM [IlnaHkKa COCTOMT B TOM, YTO OHA SIBJIIETCS KBAaHTOM

17. B cooTBercTBHM ¢ Teopueit 3omMmMmepdenbaa, eciu dHEprus BOJOPOAONO00HOTO aToMa
En, TO 27IEKTPOH MOXET COBEpIIATh IBUKEHHUE TOJIBKO I10 opOuTaIIsIM, U3 KOTOPBIX Kpy-
TOBBIX U UIUNTUYECKUX.

18. CocTosinus, oTauyaromumecs: GopMoi TpaeKTOpUH JABMXKEHHS U UIMEIOLIHE TIPU 3TOM OJIU-
HAaKOBYIO HEPTHUI0, Ha3bIBAIOT . J17151 BBIPO’KICHHBIX COCTOSHUI MOMEHT MMITYJIbCa HJIEKTPOHA

19. B onbiTax Byma mo pe3oHaHCHOM (hITyOpeCIieHIIMA aTOMOB PTYTH PE30HAHCHOE BO30YXK-
JIEHHE aTOMOB PTYTH OCYILECTBIISIOCH JIAMIIOH, CIIEKTP U3JIy4€HHs] KOTOPOH JIMHEWYAThIN.
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Bapuant 3

1. B onbiTax Pe3epdopaa mydok oi-4acTHIl 3aMEHWIIN HA IMTYYO0K MPOTOHOB. UTO M3MEHHUIIOCH?
a) YMCIIO O.-YACTHI] PACCESIHHBIX B 33JaHHOM 3JIEMEHTE TeJIeCHOTo yria d() yBeITrnuuiIoch;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aJIAHHOM JIEMEHTE TEJIECHOTO yriia Q) yMEHBIIMIOCH.
2. B onbitax Pezepdopaa mydok oi-uacTuil 3aMEHUIIN Ha ITyYOK HEUTPOHOB. UTO M3MEHMIIOCH?
a) YMCIIO O.-YaCTHI] PACCESIHHBIX B 33JaHHOM 3JIEMEHTE TeJIeCHOTo yria d() yBeITrnuniIoch;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aIAHHOM JIEMEHTE TeJIECHOTO yria dQ) yMEHBIIMIOCH.
3. B oneite Pesepdopaa miiatnaoByto (poasry 3aMeHMIM Ha 30J10TYH0. UTO H3MEHUIIOCH?

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

0) YUCIIO O-YaCTHIl PACCESHHBIX B 3aJIAHHOM JIEMEHTE TeJIECHOTO yria dQ) yMEHBIIUIOCH.

4. Cytb onbiToB @apajes 1o 31EKTPOIU3Y COCTOUT B TOM, UTO:

a) KOJIMYECTBO BEIECTBA, BBIIEISIONIEECS HA 3JEKTPOJE NMPH 3JIEKTPOIU3E MPONOPLHO-
HAQJIBHO KOJIMYECTBY 3apsja, IEPEHECEHHOMY MEXy IEKTPOJaMH;

0) KOJIMYECTBO BELIECTBA, BBIACIISIONIEECS HA SIEKTPO/IE IPH AIICKTPOIN3E HE 3aBUCHUT OT Be-
JMYUHBI IEPEHECEHHOT'0 3aps/ia U CUJIbI TOKa,

B) KOJIMUECTBO BEILIECTBA, BBIIEISAIOUIEECS HA 3JIEKTPOJE AJIS Pa3IMUHBIX JIEKTPOJIUTOB IpU
OJITHOM U TOM K€ KOJIMYECTBE NEPEHECEHHOT0 3aps/ia NPONOPLHUOHAIBLHO aTOMHBIM BECaM HOHOB;

I') 2JIEKTPUYECKUI TOK B JIEKTPOJIUTE OOYCIIOBJIEH JBUKEHHUEM MOHOB M OJUH IPaMM-aTOM
JTOOBIX OJTHOBAJICHTHBIX WJIM JIFOOBIX JIBYXBaJIECHTHBIX MOHOB HECET C COOOI0 BCErja OAHO U TOXeE
KOJINYECTBO JIEKTPUYECTBA, paBHOE unciay Dapanes;

1) JIEKTPUYECKUIA TOK B JIEKTPOJIUTE 0OYCIOBIIEH JBM)KEHUEM MOHOB U OJIMH IPaMM-aToOM
JTOOBIX OJHOBAJICHTHBIX MOHOB BCErJa HECET ¢ COOOK OJHO M TOXE KOJIMYECTBO DIIEKTPUUYECTBA,
paBHoe yncay Papajest, a TF0ObIX IByXBaJIEHTHBIX HOHOB HECET ¢ COOOM Bceryia B iBa pa3a O0JIbIINHA
3apsn;

€) KOJMYECTBO BEIECTBA, BBIACIAIOIIECECS Ha 3JEKTPOJEe AJIS PA3IUYHbIX OJTHOBAJEHTHBIX,
JIBYXBAJICHTHBIX U TPEXBAJICHTHBIX HOHOB, KOTOPbIE 00pPa3yIOTCs IPH PACTBOPEHUH COOTBETCTBYIO-
LIUX COJIEN MPU MPOIYCKAHUU IEKTPUUECKOTO TOKA 3aBUCUT OT BPEMEHHU IIPOITYCKAHUS;

) DJIEKTPOJIN3 HAOIIOAIICS TOJIBKO IS COJIEH IIEIOUHBIX METaJIJIOB.

5. DIIEKTPUUECKUH TOK B pa3psKEHHBIX Ta3ax MpPeICTaBIsIeT COOOM:

a) JIBM)KEHHE CBOOOJHBIX AJIEKTPOHOB, IMHUTHPOBAHHBIX B PE3yJIbTaTe TEPMOAIICKTPOHHON
HMUCCHHU C KaTO/1a;

0) ABMKEHHE NOHOB, 00Pa3yIOIIUXCS PU HOHU3AINH aTOMOB;

B) JIBMIKEHHE CBOOOIHBIX JIEKTPOHOB, O0PA3YIONIUXCS MPU HOHU3AIMH aTOMOB Ta3a;

) IBUJKEHHE aTOMOB;

1) NBYDKCHHUE MOJIEKYJI.

6. IIpu npormyckaHuu 3IEKTPUUYECKOTO TOKa Yepe3 pa3psyKEeHHbIE ra3bl HAOII0JAeTCs TPEKO-
00pa3HoOe CBEYEHHE, KOTOPOE BHI3BAHO:

a) MOHMU3AIMEH aTOMOB;

0) ABM)KEHHEM CBOOOTHBIX JIEKTPOHOB;

B) IBIDKEHHEM HMOHOB;

I') peKOMOMHAIMEe HOHOB U AJIEKTPOHOB, CIIEAYIOIIEH OCIe HOHU3AUN aTOMOB;

1) yaapamu 3JIEKTPOHOB 00 aHO;

€) yaapamMu MOHOB (KaTHOHOB) O KaTO/I.

7. B monenu atoma TomcoHa:
a) SJIEKTPOH CUUTAETCS HETIOIBU)KHBIM;
0) MOJIOKUTETTHFHO 3apsHKEHHASI YaCTh aTOMa CUUTASTCS HETOBMKHOM, TaK KaK 3HAUUTEITHHO
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TAKECIICC DJICKTPOHA,

TPOHA;

B) pasMEP IMOJIOKHUTECIBHO 3apsKCHHOT'O «IIyAHWHIa» 3HAYUTCIBHO OoublIIe pasMepa 2JIEK-

r) OJICKTPOHBI HAaXOIATCA HAa IMOBEPXHOCTHU ITIOJOXKHUTCIBHO 3apsKCHHOI'O 0O0IBIIIOr0 «Iry-

JAUHTa», IPUTATUBASACH UM,

,Z[) OJICKTPOHBI HAXOJAATCA BHYTPHU IMOJOXUTEIIBHO 3apsXKEHHOTO «IIyJUWHTa» U MOT'YT COBEP-

IaTh KOJIEOAHHUS OTHOCUTEIBHO IMOJI0KCHUS paBHOBECHUA,

e) OJICKTPOHBI COBEPIAIOT ABUKCHHUE BOKPYT IMOJIOKUTCIIEHO 3ap5I}I(CHHOﬁ qaCTHu aToMa,

8. Pesynbratel onbita Pezepdopaa:

a) OOJIBIIMHCTBO O-4ACTHI] MPOXOIAT Yepe3 (OoJIbry HE HCIIBIThIBAsE HUKAKUX OTKIOHCHH;
0) 4KCIIO pacCEesTHHBIX O-YaCTUIl YBEIIMYMBACTCS C YBEIMUCHUEM YIIIa PACCESIHUS;

B) OL-4ACTHIIHI OTKJIOHSIOTCA Ha YTkl He Gombme 90°;

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

1) eCTh CTy4au OTKIOHeHHs o-dyacTui] Ha 180°;

€) YUCIIO PACCESTHHBIX O-UYACTHI] YMEHBIIIAECTCS C YBEITMYCHUEM yTila pacCesiHUsI.

9. [Tocre OMBITOB IO pacCesTHUIO O.-4acTHI] Pesepdopa caemnan BHIBOIBL:
a) CYIIECTBYET siZicpHasi MOJIC)Ib aTOMa;

0) OmBIT MOATBEP KA MOIeTh TOMCOHa;

B) CYILIECTBYET IUIAaHETAPHASI MOJICIIb aTOMa,

T') B Ipe CKOHIICHTPUPOBAHA MTPAKTUICCKH BCS Macca aToMa;

1) pa3Mepsbl SApa COIMOCTABUMBI C pa3MepaMH aToMa;

€) pa3Mepsl sSApa 3HAYUTEILHO MEHBIIIE Pa3MEpPOB aToMa.

10. YTo Ha3bIBaeTCs NMPULEIBHBIM PACCTOSHUEM?

a) pacCTOSIHUE MEX1y TpaeKTOpUel IBMKEHUS [3-4acTHIIbl U aCUMIITOTOM K TPaeKTOpUH;
0) paccTosiHHE OT aTOMa JI0 IEPBOHAYAIBHOIO HANIPABJIECHUS IBUKEHUS [3-4aCTULIBI;

B) TOJIIIIMHA PACCEUBAIOILETO CIIOS;

I') CeueHHe paccesHus;

1) pa3HUIA MEXITY TPACKTOPUEH [3-4aCTHUIIBI ¥ TUTIEPOOTUIECKON TPACKTOPUECH.

11. KakoB ¢uzuueckuit cMbici 3 PEeKTUBHOTO ceUeHUs pacCcestHus?
a) B MEXaHMYECKOM MOJIENH: 3TO IUIOoUIa/iKa (MUILIEHb), TONaB B KOTOPYIO YacTHIlA UCIIBIThI-

BacT OTKJIOHCHHUC,

CTHIIE;

CTHUIL:

0) B CTaTUCTMYECKON HMHTEPIpPETALMU: 3TO BEPOATHOCTb UCIBITATh PACCESIHHE OJHOM 4a-

B) ATa BEIMYMHA (PU3MUECKOTO CMBICIIA HE HMEET;

I') CeUCHHE MTyYKa PacCesTHHBIX YacTHII B onbiTe Pesepdopaa;

1) CEUYCHHUE MyYKa MaJaroluX YaCcTHII,

€) OTHOIIICHHE CEYCHHMsI MMyYKa PACCESTHHBIX YaCTUI] K UHTCHCUBHOCTH MaIal0IUX YaCTHII,
K) OTHOIICHUE YHCIIa PACCESTHHBIX YaCTHI] K MHTEHCUBHOCTH MAJIAONINX YaCTHII.

12. ®opmyna Pesepdopaa nmst paccestHust oi-4acTUIl TOKA3bIBAET, YTO YUCIIO PACCESTHHBIX Ya-

a) He 3aBHCHT OT CKOPOCTH MX JBM)KCHHUS,

0) IPOTMOPIIMOHATIEHO CKOPOCTH UX JBUKCHHUS,

B) 00paTHO MPOMOPIUOHAIBHO YETBEPTON CTEIIEHH CKOPOCTH ABVIKEHHSI OL-HYaCTHII,
T') IPOTIOPIMOHATIFHO TONIIMHE (HOJIBI'H HAa KOTOPOU MPOUCXOUT PACCESTHHE;

1) HE 3aBHCHUT OT yTJia PACCESIHHUS;

€) 3aBUCUT OT YIJIa PACCESHHUS;
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’K) TIPOITOPIIMOHAILHO TIOPSIKOBOMY HOMEPY dJIeMEHTa B Tabiuiie MeH ieneeBa;

3) MPOMOPIHUOHAILHO KBAAPATy MOPSIKOBOTO HOMEpa 1eMeHTa B Tabiuie MeH ieneesa;
1) 06PAaTHO MPOHOPIMOHATLHO sin’ p;

K) 00paTHO IPOIOPIIMOHAIILHO Sin P;

JT) TIPONOPIMOHANBHO sin*(p/2).

13. Kakwue u3 npencTaBieHHbIX () YHKIIMOHATBHBIX 3aBUCHMOCTEH IPABUIIBHO OTpaXxaroT Gop-
myiy Pesepdopaa mist paccessHus OL-4acTHII.

a) dN/N ~ Z2;

6) dN/N ~ Z;

B) dAN/N ~ w*;

r) dN/N ~ 0%

1) dN/N ~ cos*p;

%) dN/N ~ sin®p;

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

KounTtpoJbHbie padoThl 10 y4eOHOH MporpaMmme

B npouecce moAroToBKH U BBIIOIHEHUSI KOHTPOJIBHBIX paboT (hOPMUPYIOTCS U OLICHUBAIOTCS
Bce Tpedyembie PI'OC BO u OOII ans nanpasnenust 11.03.02 «MHPOKOMMYHUKAIIHOHHBIE TEXHO-
JIOTUU U CHCTeMBbI CBsi3M» (mpoduib: OnTuyeckue cucteMbl U cetu cBsizu) komnereHuuu: OINK-3,
OIIK-6.

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

Bapmuanr 1.

3ajava 1.

Haiitu s pexTrBHOE ceueHue sipa aToMa ypaHa, COOTBETCTBYIOILEE PACCESTHUIO (L-UACTHIL C
KMHETHYeCcKoi sHeprueit To = 1,5 MoB B uHTepBase yrios cpbime Lo = 60°.

3ajaua 2.

OnpezenuTh Ui aTtoMa BOA0poaa U oHa He': sHepruro cBsi3u dJIEKTPOHA B OCHOBHOM CO-
CTOSTHUU Y NIOTEHIMAJI HOHU3ALNH.

3azaya 3.

HaiiTi sHepruio cBsi3u BaJ€HTHOI'O 3JIEKTPOHA B OCHOBHOM COCTOSIHMM artoma Li, ecnu u3-
BECTHO, YTO JJIMHBI BOJIH FOJIOBHOW JINHUU PE3KOM CEPUU U €€ KOPOTKOBOJIHOBOM I'PAHUIIBI PABHbI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3ajaua 4.
Jonucarh HEAOCTAIOMINE KOMIIOHEHThI MYJIbTUILIETOB 2P3/z, 3D1, 4F5/2, 3P2, 5D4, 4Pyp.

Texkymuit u pyOeKHBIN KOHTPOJIb OCYIIECTBISIOTCS [0 KOHTPOJIbHBIM BOIIPOCaM IO U3yyae-
MOM TUCIUITIIMHE, [T0 UTOr'aM BBITIOJIHEHUS Ja00paTOPHBIX pabOT M MHANBUAYAIBHBIX IPAKTUYECKUX
3aJjaHul, B pOpMe TeCTOBBIX 3aJaHUI WM B BHJI€ TIOJTOTOBJIEHHOTO pedepara.

4.2. ®oH OLIEHOYHBIX CPEICTB VIS MPOBEAeHUS MPOMEKYTOYHOH aTTeCTAI[HH

4.2.1. Bonpochl, BHIHOCHMbI€ HAa 3K3aMeH MO JAUCIHHUIIMHE «ATOMHasi (PU3UKa» IJIA
HanpasJjeHus:t noarorosku: 11.03.02 MH(pOKOMMYHHUKAIIMOHHBIC TEXHOJOTHH W CHCTEMBI
CBSI3U

B mporecce moAroToBKH M cauu 3K3aMeHa (OPMHUPYIOTCS U OLIEHUBAIOTCS BCE TpeOyembie
®I'OC BO u OOII gist nanpasnenus 11.03.02 MHDOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH U CUCTEMBI
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cBsi3u (mpoduis: OnTHuecKkue cucTeMsl U cetu cBsizn) kommetenuuu: OIIK-3, OIIK-6.

1. [Ipeamer u 3a1aun aTOMHOM (PU3UKHU, €€ MECTO CPeIu APYTruX GU3NIECKUX HAyK. MUKpPO-
Mup. MacitaObl. DKcliepUMEHTaIbHBIE TaHHBIE O cTpoeHuu aToma. CepuanbHble 3aKOHOMEPHOCTH
B aTOMHBIX CIEKTpax, KOMOMHAIIMOHHBIM npuHuun Putna, Tepmbl. Kinaccuueckas Mozaens aroma
TomcoHa.

2. DNeMeHTHI KJIIACCUYECKOM TEOPUH JIEKTPOMArHUTHOTO U3TyUYEHUSI.

3. OnsiThl Pezepdopaa. Snepras monens aroma. Beisoa dhopmyssr Pezepdopna mis pacces-
HUS O.-4aCTHLL.

4. CnenctBus u3 omnbIToB Pesepdopna. DxcrepumeHTaabHas mpoBepka Gopmyssl Pesep-
dopna. [Inanerapnas moaens aroma Pesepdopaa. CronkHoBenue yactuil. CeueHne paccessHusl.

5. Mogaens atoma Bonopoaa o H. bopy. Teopust H. bopa niist atoma Bonopoaa. [loctynatsl
bopa.

6. Jloka3zaTenbCTBO CYIIECTBOBAHUS AUCKPETHOM CTPYKTYPhl SHEPreTUYECKUX YPOBHEH aTo-
MOB.

7. OnbiTel ®panka u ['epua.

8. CriekTpasibHbIE CEpUH BOJOPO10N0J00HbIX aTOMOB. [IpuHiun coorBerctBusd. Henoctatku
teopuu bopa.

9. YacTtuisl 1 BoJHEL. KopmyckynsipHO-BOTHOBOU Ayanu3M. BomHoBast pyHKITHS.

10. T'unoresa ne bpoiins u ee skciepuMeHTaIbHOE MOATBEPKACHHUE HA TIpUMepe TudpaKuu
AJIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CpoiictBa BosiH ae bpoitsia. @a3oBas v rpynnoBasi CKOpoCTH BOJH Jie bpoitns.

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

13. BonnoBoi#l maker. CTaTUCTUYECKHM XapaKTep CBS3M KOPIYCKYJISPHBIX M BOJHOBBIX
CBONCTB.

14. OcHoBbI kBaHTOBOM MexaHukU. CoOoTHOIIEHHE HeonpeaeneHHocTen Ieitzenoepra. [Tpun-
nun cyneprno3uuuu. Onepatopsl Guznyeckux BeanurnH. CoOCTBEHHBIE 3HAYEHMSI U COOCTBEHHbIE
(YHKLUHU ONEpaTOPOB.

15. OcHOBHBIE ONIEpaTOPhl BAKHENIINX (PU3MUECKUX BEIUUYUH (KOOPAUHATHL, UMITYJIbCA, MO-
MEHTa MMIYyJbCa, KBaJpaTa MOMEHTAa MMITYJIbCAa, MPOECKIMU MOMEHTA UMITYJIbCa, KUHETHYECKOU
SHEPruH, MOTEHIUAIbHOW SHEPTUH, TOJHON SHEPTUN).

16. BonHoBoe ypaBHeHue Kneitna — ['oprona.

17. BpemeHnHoe u craumoHapHoe ypaBHeHus [lpenunrepa.

18. IlpocTeiimne onHOMEPHBIE 3a1a4l KBAHTOBOM MEXAHMKHU: YaCTHULA B «IIOTEHUIUAIBHOM
SITIIAKE».

19. OCHOBBI KBaHTOBO-MEXaHUUYECKOTO IIPEJCTABIEHNS O CTPOCHNUHU aTOMa.

20. Ypasuenue Ipenunrepa 11 aroma Boaopoaa. @U3NUECKHl CMBICT KBAHTOBBIX YHCEIL.
[TpaBuna or6opa.

21. BoiHoBbIE (DYHKIIMU U pacrpeiesieHue MII0THOCTH BEPOSITHOCTHU 1S-COCTOSTHUE JIEKTPOHA
B aTOME BOI0OPOJa (HOPMAJILHOE COCTOSIHUE aTOMA).

22. ATOMBI IEJIOYHBIX METAIUTOB. CIIEKTPBI ATOMOB MIEJTOYHBIX METAI0B. Cepuu B CIEKTPAX
LIEJIOYHBIX METAJIJIOB U UX NMPOUCXOXkKACHHE. 3aKOH Mo3u.

23. I'mnotesa Ynenbeka u ['ayncmuta. CriuH 3JIEKTpOHA.

24. Ilpunuun [Taynu 1 3aroTHEHUE aTOMHBIX COCTOSIHUHN 3JIEKTPOHAMU. ATOMHBIE 000JI0UYKH
¥ TI0/1I000JI0UKHU. DJIeKTpoHHAs KoHpuryparusa. O0bsicHeHnEe TTEPUOINYECKUX CBOMCTB U CTPOCHUS
cucremsl 3sieMeHTOB /. MeHneneeBa.

25. MaruuTHble cBOMCTBa aToMOB. OpOUTANBHBIN, MEXaHUUYECKUA U MAarHUTHBIM MOMEHTBI
anekTpoHa. Marneros bopa.

26. [lonHbIi MarHUTHBIA MOMEHT OJHOXJIEKTPOHHOTO aToma. ['MpOMarHMTHOE OTHOIIECHUE
JUIs OpOUTANIBHBIX MOMEHTOB. DHEPIUsi aToMa B MarHUTHOM TIOJI€.

27. Onpitel [TepHa u [Nepiaxa.

28. DnekTpoHHBII mapaMarHuTHEINA pe3oHaHc (DI1P) u ero mpusoxenue.
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29. DddexT 3eemana.

30. Atom B anekTpudeckom nose. Dpdexr [rapka.

31. TopmO3HOE U XapaKTEPUCTUUECKOE PEHTI€HOBCKOE U3IyUECHHUE.

32. Cepun B CHIEKTpE XapaKTEPUCTUYECKOIO U3IY4YEHUs U ero ocoOeHHOCTH. [IpoxoxeHue
PEHTTEHOBCKUX JIy4ell uepe3 BellecTBO. JeTeKTopbl 1151 KOHTPOJIS PEHTI€HOBCKOT'O U3JIyYEHUS.

33. CrioHTaHHOE U BBIHYXJIEHHOE (MHAYLHPOBaHHOE) n3nydyeHue. Ou3nueckue OCHOBBI I10-
ctpoenust OKI'. Baxneitmue tunsl OKI'. OcHOBHbIE KOMIIOHEHTHI J1a3epa. CBOWCTBA U XapaKTepHU-
CTHMKH JIa3€PHOT0 U3ITyUYECHHUS.

4.2.2. Boripochl, BHIHOCHMbIE HA 3a4eT M0 JUCHHUILINHE «KATOMHasI (PU3NKA» /1 HATIPAB-
Jienus noaroropku: 11.03.02 MupokoMMyHHUKALMOHHbIE TEXHOJIOTHH H CHCTEMBbI CBSI3H

B miporiecce moaroToBku u caave 3aueta popmMupyrores u oreHuBaroTcs Bee Tpedyembie DI'OC
BO u OOII mnsa nanpasnenus 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTMH M CHUCTEMbI CBSI3U
(mpo¢uib: OnTHueckue cucTeMsl U cetu cBsizn) kommnerenuuu: OITK-3, OIIK-6.

1. Mukpomup. Macmradpl. DKClIepUMEHTAJIbHBIE JAHHbBIE O CTpoeHuHu aroma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax, KOMOMHALMOHHBIA npuHuun Putia, Tepmel. Kitaccuueckas
Mozelb aroma ToMcoHa.

2. Dy1eMeHTBI KJIACCUYECKON TEOPUH DJIEKTPOMArHUTHOTO U3JIyUCHHUS.

3. Omertel Pesepdopna. Anepuas monens atoma. Beioa hopmyiel Pesepdopna mnst pacces-
HUS O.-4aCTHLL.

4. CnenctBusi u3 onblToB Pesepdopaa. DxcnepumeHTanbHas npoBepka (Gopmyiisl Pesep-
dopna. [Tnanerapuas monens atoma Pesepdopna. CronkaoBenue yactuil. CeueHue paccestHusl.

5. Mogens atoma Bogopona no H. bopy. Teopus H. bopa nns aroma Bogopoza. Ilocrynatsr
bopa.

6. JlokazarenbCTBO CyIIECTBOBAHUS IUCKPETHOW CTPYKTYphl DHEPIeTUUECKHUX YPOBHEHN aTo-
MOB.

7. Oneitel ®panka u 'epua.

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

9. Yactuie! u BosiHbl. KopnyckynspHo-BoaHOBOH Ayanu3Mm. BoaHoBast pyHKIMS.

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

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

12. Onsitsl [eBuccona — JIxxepmepa u Tomcona.

13. BonnoBoil naker. CTaTUCTUYECKMH XapaKTep CBA3M KOPIYCKYJISIPHBIX M BOJHOBBIX
CBOMCTB.

14. OcHoBBI kBaHTOBOM MexanukH. CoOTHOIIIEHUE HeorpeaeneHHoctel [ elizenoepra. [Ipunimmn
cyniepriozutun. Oneparopsl puzndeckux BenuanH. COOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE (DYHKITH
OIIEpaTopOB.

15. OcHOBHBIE ONIEpaTOPbl BAKHENIINX (PU3UYECKUX BEIMUUH (KOOPAUHATHI, UMITYJIbCA, MO-
MEHTa UMITyJbCa, KBaJpaTa MOMEHTa HMMIIYJIbCA, NPOEKIMM MOMEHTAa HMMIIYJIbCAa, KUHETHUECKON
SHEpPruH, MOTEHIUATbLHOW SHEPTUH, TOJHON SHEPTUN).

16. BpemenHoe u cranmoHapHoe ypaBHeHus llIpennnrepa.

17. IIpocteiime 0JHOMEpPHBIE 3aJ]a4l KBAHTOBOW MEXAHMKH: YACTHIIA B «ITOTEHIIMATbHON
AME».

18. OCHOBBI KBAHTOBO-MEXaHUYECKOT'O MPEACTABICHUS O CTPOEHUH aToMa.

19. Ypasuenue lllpenunrepa mist aroma Bogopoja. Gusnyeckuii CMbICIT KBAHTOBBIX YKCET.
[TpaBuna orbopa.

20. BorHOBBIE (DYHKITUH U pacTpeieNieHre MIIOTHOCTA BEPOSTHOCTU 1S-COCTOSTHUE IEKTPOHA
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B aTOME BOI0OpOJa (HOPMAJILHOE COCTOSIHUE aTOMa).

21. ATombl mien04HbIX MeTauIOB. CIIEKTPHI ATOMOB ILIEJI0YHBIX MeTauIoB. Cepuu B CIIEKTPax
HIEJIOYHBIX METANIOB U UX MPOUCXOXKIeHUE. 3aKoH Mo3u.

22. I'mnotesa Ynenbeka u ['ayncmura. CriuH 2JIEKTPOHA.

23. [lpunnun [aynu v 3amogHeHnEe aTOMHBIX COCTOSIHUM 3J€KTPOHAMH. ATOMHBIE 000JIOUKHU
U M0J000JI0UKH. DIeKTpoHHask KoHpurypauus. O0bsicHEeHHE MepUOINYECKUX CBOMCTB U CTPOCHUS
cucTeMbl 3jieMeHTOB J[.Meneneena.

24. MarnuTHble cBOicTBa aToMoB. OpOUTaIbHBIN, MEXaHHUYECKU WU MAarHUTHBIA MOMEHTBI
anekTpoHa. Marueton bopa.

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

26. Onpitel [TepHa u [Nepiaxa.

27. DneKkTpoHHbIN napamarHuTHbIN pe3oHaHc (JI1P) u ero npunoxenue.

28. DddexT 3eemana.

29. Atom B antekrpudeckom moire. I dekr Illrapka.

30. TopMo3HOE U XapaKTEPUCTHUECKOE PEHTI€HOBCKOE M3TyUCHHE.

31. Cepun B CieKTpe XapaKTEPUCTUUECKOTO U3IyYeHUs U ero ocooeHnoctu. [IpoxoxaeHue
PEHTTEHOBCKHUX JTy4yeil uepe3 BeliecTBO. JJeTeKTOphI 17151 KOHTPOJI PEHTTEHOBCKOTO U3ITy4EHUSI.

32. CHOHTaHHOE U BBIHYXJIEHHOE (MHAYLUPOBAaHHOE) U3inyueHue. Pu3nueckue OCHOBBI O-
crpoenust OKI'. Baxneitmue tunbl OKI'. OcHOBHbIE KOMIIOHEHTHI Jlazepa. CBOMCTBA U XapaKTepH-
CTUKH JIA3EPHOTO U3IIYYCHHS.

4.2.3. TemaTnka 3K3aMeHAIMOHHBIX 3324 MO JUCHUILUINHE «ATOMHasi QuU3NKaA» IJs
HanpasJieHusi noaroroBku: 11.03.02 UnpoxkoMMyHUKAIIMOHHBbIE TEXHOJIOTUH U CHCTEMBbI CBSI3U

Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax, KOMOMHALIMOHHBIA PUHLIUIT
Putna, repmsbl. CriekTp aTOMa Boopoza.

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

Tema 3. bopoBckas mojens aroma Bojopoia. KBaHTOBaHME aTOMOB.

Tema 4. KBanToBast Teopus aToma BOAOPOJA.

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

4.2.4. TIpumepsl IK3aMeHANMOHHBIX OMJIETOB MO AUCHUIUIMHE «ATOMHasi (PU3NKA» I
HanpasjeHust noaArorosku: 11.03.02 MudpoxoMMyHHKAIIMOHHBIE TEXHOJIOTHH M CHCTEMbI CBSI3H

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmra6bl. DKCIEpUMEHTAIbHBIE 1aHHBIE O CTpOeHUH atoma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOMOMHAIIMOHHBINA MpUHLIKI PuTHa, TepMBIL.

2. KBaHTOBO-MEXaHUUYECKOE ONMCaHUE aToMa Bopopoza. Paznenenue nepemenHbix. KBanTo-
BbI€ YHCJIa. DHEPTETUUECKUI CIEKTP. YTIIOBOE U PAIUAIBHOE PaCIpEACIECHNUE AIEKTPOHHON MIOTHO-
CTH.

3. 3anmava. (KopnyckynsipHO-BOTHOBOM ayanu3M. OCHOBBI KBaHTOBOW TEOpHUH. YpaBHEHHUE
[Ipenunrepa.) Halitu cpeqHio0 JUIMHY BOJIHBI A€ Bpoiiyis TEMI0BOro HEUTPOHA, TO €CTh HAXOAIIIe-
rocsi B TEIJIOBOM PaBHOBECHU C OKPY>Karollle cpenou, npu komHatHor temneparype 300 K.

SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. CnenctBus u3 onbiToB Pesepdopna. DxcrepumeHTanbHas mpoBepka dopmyisl Pesep-
dopna. [Inanerapuas moaens atoma Pesepdopaa. D dexTuBHOE ceueHre paccessHus.
2. OpOuTanbHble MATHUTHBINA U MEXaHMYECKUH MOMEHTHI. CTIH ¥ COOCTBEHHBIN MarHUTHBIN
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MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIBHOE MMOATBEPKICHHUE CYIIIECTBOBAHUS CIIMHA.

3. 3agayva. (bopoBckast Mojienbs aroma Bogopoaa. Ksantopanue aromoB.) @OTOH ¢ 3HEprueit
12,12 5B, nornoiieHHbI aTOMOM BOAOPO/1a, HAXOASIIMMCS B OCHOBHOM COCTOSTHUU, IEPEBOAUT aTOM
B BO30YKAeHHOE cocTosiHUe. OnpeneanTh riIaBHOe KBAHTOBOE YUCIIO 3TOIO COCTOSTHUS.

OueHoYHBIE CpeCTBa I MHBAIMIOB U JIAI C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpy He0OXOAMMOCTH MHBAINAAM H JIUIAM C OTPAaHHMYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMS JIJIs IIOATOTOBKM OTBETA HAa SK3aMEHE;

— IIPH IPOBEICHUH ITPOLIECYPhI OLICHUBAHUS PE3YJIHTATOB 00YUEHHSI HHBAJIUJIOB | JIHII C OTpa-
HUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA NPCAYCMATPUBACTCA UCITIOJIb30BAHUC TCXHUYCCKUX CPCACTB,
HEOOXOMMBIX UM B CBSI3U C UX MHUBHIYAIbHBIMH OCOOCHHOCTSIMH;

— IIpH HCO6XOI[I/IMOCTI/I JJIsL 06yqa10Luch;1 C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBbA U
MHBAJIM/IOB MIPOLIEAYPA OLCHUBAHMS PE3YJILTATOB OOYUEHHS MO JUCLIUILIMHE MOXKET IIPOBOIUTHCS B
HECKOJIBKO ITAroB.

[Tporeaypa oLeHUBaHUS Pe3yIbTaTOB OOYUCHHS MHBAIMIIOB U JIMIL C OTPAHMYEHHBIMI BO3MOX-
HOCTSIMH 37I0pOBBSI 10 TMCHUIUTHHE (MOJIYJIIO) MPEAyCMaTPHUBAET MpeaocTaBieHrne nadopmanun B hop-
Max, a/IallTHPOBAHHBIX K OTPAaHUYCHUSIM HX 3/10POBbSI U BOCHPHUATHS HH()OPMAIIHH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hopMe yBEINYEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst L ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnsIMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TTepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y4Jaro-
HIAXCS.

5. IlepeyeHb OCHOBHOMH W JONOJIHUTEIbHON Y4eOHOIl JiMTepaTypbl, HeOOXOAUMOI A5
OCBOCHUS TMCHMILUINHBI (MOYJIs1)

5.1. OcHoBHas1 JIuTEpaTypa:

1. Caenbes U.B. Kypc ¢pusuku [DnexTponHslii pecypc]: yuebHoe nocodue: B3 T. T. 3: KBan-
TOBas onTHKa. AToMHas pu3uka. Pusnka TBepaoro Tena. dru3nka aTOMHOTO SIpa U AIIEMEHTaPHBIX
yactull / CaBenweB U. B. — CII6.: Jlans, 2018. — 308 c. — Pexxum nocryna:

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

2. AtoMHas ¢usuka: yueoHo-MeToaudeckoe nocooue / [A.I1. bapkos, B.C. Jopom, B.E. JIsI-
ceHko u 1ap.|; M-Bo oOpazoBanus u Hayku Poc. @eneparnuu, Kybanckuii roc. yH-T. — KpacHonap:
[KyOaHnckuii rocynapctBeHHblit yHuBepcurer], 2016.

3. DnexTpoHHBIH Kypce «Pu3mKa aToMa (BKIItoYaeT B ceOs: 1) AIeKTpOHHBIN Kype JIEKINH; 2)
KOHTPOJIbHBIE BOIIPOCHI IO pa3zieniaM yuyeOHOro Kypca; 3) mpakTHUeCKUe 3aJJaHus 110 pa3jenaM y4eo-
HOTO Kypca; 4) TECTHI 10 pa3jienaM y4eOHOro Kypcea); pexuM J0CTyma:

http://moodle.kubsu.ru/

4. Vponos U.E. KBanToBast ¢u3uka. OCHOBHBIE 3aKOHBI: yueOHOE MOcoOHue [ DIEKTPOHHBIN
pecypc]: yae6. mocobue — DnekTpoH. aaH. — MockBa: M3narenbctBo «Jlaboparopus 3Hanuii», 2017.
— 261 c. — Pexxum nocryma:

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

5. Uponos MN.E. 3amaun no obmieit ¢usuke [DnNeKTpOHHBIN pecypc]: ydyeOHoe mocodue st
By30B / Uponos, N.E. — 11-e uzn. — M.: Jlaboparopus 3nanumii, 2017. — 434 c. — Pexxum nocrymna:
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https://e.lanbook.com/book/98247#authors
http://moodle.kubsu.ru/
https://e.lanbook.com/book/94103

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

Jlj1 0OCBOEHM S AMCUMILIIMHBI MHBAJIMAAMHU U JIMLIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10-
POBbsl UMEIOTCS M3AHUS B JIEKTPOHHOM BUJE B 3JIEKTPOHHO-OMOINOTEUHbIX cucTeMax «JIaHp» u
«Opaiit».

5.2. lonoiHUTeILHAS JIUTEPaTypa:

1. CaBenbeB U.B. Kypc o6meit pusnku [ dnekTpoHHsIii pecypc]: yaedHoe mocodbue: B 5 1. T. 5:
KBanToBas ontuka. AToMHas gusuka. ®usrka TBepaoro tena. Gusnka aTOMHOTO Spa U dJIEeMEeHTap-
ueix yactull / .B. CaenbeB. — CI16.: JIanb, 2011. — 384 c. — Pexxum nocryma:

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

2. byakep 1. AtomHas ¢u3uka [ DIeKTpOHHBIN pecype]: yueb. mocodbue / JI. bynkep, . Kum-
oem, J. JleMusnb. — OnektpoH. naH. — Mocksa: ®usmatiut, 2010. — 396 c. — Pexum goctyna:

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

3. CuyxuH /I.B. O6muii kypc pusuxu. T. 5: ATomHas u saepHas gusuka. — M.: OuzmMaTiur,

2006.

4. Tpodumona T.U. Kypc pusuku: yuebHoe mocoOue At UH)KEHEPHO-TEXHUYECKHUX CIIEIHATb-
HocTel By30B. — M.: Akagemus, 2010 (18-e uzn., crep.). — M.: Akanemus, 2014 (20-e uzn., crep.).

5. Tpodpumona T.H. OcHOBBI pu3uKH. ATOM, aTOMHOE SAPO U FIEMEHTapHbIC YaCTHUIIBL: yueO-
Hoe nocooue. — M.: KHOPVYC, 2011.

6. llImonesckuit 3.B. ATomHas ¢uzuka. Tom 1. BBegenue B aroMHy10 (GU3UKY [ DNEKTPOHHBIN
pecypce]: yue6. — DnekrpoH. nan. — Cankr-IlerepOypr: Jlanb, 2010. — 560 c. — Pexxum mocryma:

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

7. lnonsckuit 3.B. AToMHas ¢pusnka. Tom 2. OCHOBBI KBAHTOBOW MEXAHUKU U CTPOCHUE AJIEK-
TPOHHOM 000J04KM aToma [DneKTpoHHBIN pecypc]: yue6. — DnextpoH. aaH. — Cankr-IleTepOypr:
Jlans, 2010. — 448 c. — Pexxum gocryma:

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

5.3. Ilepuoanyeckne U3IaHNUS:

B mupe Hayku

XKypHan skcriepuMeHTaIbHON U TeOpeTHUYeCKON (PU3UKU

W3BecTus poccuiickoii akagemMuu Hayk. Cepust pusnueckas

NnxenepHo-pu3ndeckuii ;xypHan

[Tucema B )KypHaI SKCIEPUMEHTAIBHON U TEOPETHUECKOH PpU3nKH

VYcenexu ¢pusznyeckux Hayk — €KEeMECSUHBIN )KypHall. DJIEKTPOHHAs BEepCUs JKypHaja: aHHO-
Taluu, cTathu B popmate pdf

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHMKAMOHHOM ceTH « UHTEpHET,
HEOOXOAMMBIX [IJIsl OCBOCHHUS TUCHHUILIUHBI (MOYJIfA)

1. DexTponnas 6ubmmorexa FOPAMT: www.biblio-online.ru

2. DnektpoHHo-OnOMoTeuHas cucrema JIAHD: https://e.lanbook.com

3. Uadopmanmonnas cucrema «EaiHOE OKHO JTOCTyTa K 00pa30BaTeIbHBIM PeCypcamy»:
http://window.edu.ru/window

4. bubnroreka MEeKTPOHHBIX YUEOHUKOB:

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

5. AHHOTUPOBAHHBIM TeMaTUUECKHI KaTajgor UHTepHET pecypcoB 1o (pu3uke:
http://www.college.ru/

6. ®enepanbHbIil 00pa30BaTEIbHBIN TOPTAI:

http://www.edu.ru/db/portal/sites/res page.htm
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7. Karasior Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

8. bonbias HaydHast OnbinoTeka:
http://www.sci-lib.com/

9. EcrecTBeHHO-HAy4YHBIN 00pa30BaTEIbHBIN MTOPTAI:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaremMarnyeckas onbarnoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢pusuke a1t BY3o0B:
http://physics-lectures.ru/

13. Texunueckast OMOIMOTEKA:

http://techlibrary.ru/

7. MeToau4eckne yKa3aHus I 00yYAOLIUXCS 110 OCBOCHHUIO TUCHHUILIMHBI (MOYJIs1)

Jlexuust siBisieTcss OAHOM U3 (OpM M3Y4EHUs TEOPETHUECKOro Marepuaia no AucuuiuinHe. B
X0JI€ JIEKLIMOHHOI'O Kypca MPOBOJUTCS M3JI0KEHUE COBPEMEHHBIX Hay4YHBIX MTOXO0JI0B U Teopuil. B
TeTPaaU AJIsl KOHCIIEKTUPOBAHUS JICKIIUI HE0OX0AMMO UMETh MOJISL, TJI€ I10 X0y KOHCIIEKTHPOBAHHUS
JIeNatoTCsl HeOOXOMMbIE TOMETKH. 3alUCH JOJDKHBI OBITh M30MpATEIbHBIMU, TIOJTHOCTBIO CIEIyeT
3allUCBIBAaTh TOJIBKO ONpE/EieHUs. B KOHCIEKTe MPUMEHSIOT COKPAIEHHUE CIIOB, YTO YCKOpPSET 3a-
nuck. Bonpockl, BO3HUKarOIIKE B XO/I€ JIEKIIUH, PEKOMEHIYETCSI 3allMChIBAaTh HA MOJISAX U [TOCIIE OKOH-
YaHUs JEKIMH 00paTUThCSA 3a pa3bsiCHEHHEM K MpenojaBarento. Heo6XxoaumMo akTUBHO paboTaTh C
KOHCIIEKTOM JIEKI[UU: 110CJI€ OKOHYaHUS JIEKLMU PEKOMEHAYETCs IEPeUnTaTh CBOU 3aIIMCH, BHECTU
HOIIPABKU U JONOJIHEHUS.

OnHUM U3 OCHOBHBIX BUJOB JIEATEIbHOCTU CTYJIEHTA ABIISETCS CaMOCTOsTENbHAs paboTa, KO-
TOpasi BKJIIOYaeT B ce0sl M3ydyeHHUe JIEKLIMOHHOTO0 MaTepuaa, yueOHUKOB U y4eOHBIX TTocoOuii, moa-
TOTOBKHU K BBITIOJTHEHUIO JJAOOPATOPHBIX padbOT 1 0OPMIIEHHIO TEXHUUECKUX OTYETOB IO HUM, a TaK
K€ MOATOTOBKH K MPAKTUYECKUM 3aHATHAM H3YyYEHHEM KPaTKOW TEOPUM B 3aJauHUKAX U PEIICHUN
JNOMAaITHUX 3aJJaHUil.

ConpoBoxk/IeHHE CaMOCTOATENBHOM pabOThI CTYIEHTOB MOXET ObITh OPraHU30BAHO B CIEIY-
fomux Gpopmax:

— COCTaBJICHUEM MHIUBUIYaJIbHBIX INIAHOB CAMOCTOSITEIbHOIN PabOThI KaXKA0T0 U3 CTYIEHTOB
C YKa3aHHEM TE€MbI U BUJIOB 3aHATUH, OPM U CPOKOB MPEACTABICHUS PE3YyIbTATOB;

— MPOBEIEHUEM KOHCYNbTAlMi (MHAWBUIYAIBHBIX WIHM TPYIIOBBIX), B TOM YHUCIE C IPUMe-
HEHUEM JIUCTAaHIIMOHHOM cpesibl 00yUYeHHUsI.

Kputepuii oneHkn 3¢(eKTUBHOCTH CaMOCTOSTENIbHOW paboThl CTYyJE€HTOB (opMUpYeTCs B
X0Jle MMPOMEKYTOUHOI'O KOHTPOJIS MpoLiecca BHIOJHEHUS 3aJJaHUN U OCYIIECTBIIIETCS Ha OCHOBE
Pa3INYHBIX CIIOCOOOB B3aUMOJEHCTBUS B OTKPHITON HH(POPMALIMOHHON cpesie U OTpaXkaeTcs B MPo-
recce (popMUpPOBaHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPTQENs CTyAeHTa.

B cooTBeTcTBUUM C 3TUM IPU IIPOBEJEHUHN ONEPATUBHOTIO KOHTPOJIS MOTYT MCIOJIb30BaThCs
KOHTPOJIbHBIE BOIIPOCHI KaK K BBIMOJIHSAEMBIM paboTaM J1JabopaTOPHOro MPaKTHUKyMa, TaK U K COOT-
BETCTBYIOIINM pa3JiellaM OCHOBHOM TUCIMIIMHBI «ATOMHAs (PU3HKA».

KoHTpo:b ocyiiecTBiasieTcsi MOCpeACTBOM TECTUPOBAHUS CTYACHTOB 110 OKOHUYAHUU U3YUYEHUS
TEM y4e€OHOM JUCIUIUITMHBI U BBIMOJIHEHUS MMCbMEHHBIX KOHTPOJIBHBIX padoT.

[To wToram BBIMOJIHEHMS Kaxk10i 1a00paTOpHOM pabOThI CTYAEHT COCTaBJISET MOAPOOHBIN
NUCbMEHHBIN OTYET, OMUPAsACh Ha KOTOPBIN JOJDKEH B Oecelie ¢ MpernoaaBareieM IpoieMOHCTPUPO-
BaTh 3HaHHE TEOPETUYECKOTO M IKCIEPUMEHTAJIbHOrO0 MaTepuana, oTHocsulerocs k padore. Ilpo-
BEpKa 3HaHUH CTyJeHTa OCHOBaHA Ha KOHTPOJIBHBIX BONPOCAX, MPUBEACHHBIX B ONIMCAHUU PAOOTHI U
JIOMIOJIHUTEIIBHBIX BOIPOCAX, KACAIOIMXCA COOTBETCTBYIOIIMX Pa3/IeIOB OCHOBHOM JAMCLUILUINHBI
«ATtomHas pusukay. [Tocne BbInonHeHUs 1a00paTOpHOM pabOTHI CTYIEHT NPEAOCTABISAET OTKOPPEK-
TUPOBAHHBIN B XO/I€ 3aIUTHI TUCbMEHHBIA OTYET O HEH.

JlononHuTenbHas GopMa KOHTPOJIS 3PPEKTUBHOCTH YCBOCHUSI MaTepuana U MpuoOpeTeHus
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MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCSl B OTKPHITON WHTEPAKTUBHOMN 3aluTe paboThl HA YCTHOM BBI-
CTYIUJICHUH TIepe]l ayTUTOPUEl COKYpPCHUKOB. B 3TOM cityuae 3amura npoXouT B peKUMe KPaTKOTO
JIOKJIa/1a Ha KOH(EPEHIUH.

CorpoBoXKieHHE CaMOCTOSTENIbHOM pabOThl CTYEHTOB TAaK)KE OPraHU30BaHO B CIICAYIOIIMX
dopmax:

— BBINIOJIHEHHUE CEMECTPOBOM KOHTPOIHHON PabOThI MO0 MHAUBHUAYAIbHBIM BapUaHTaM;

— YCBOCHHE, JIONOJTHEHUE U BHUKAHUE B pa30upaeMbie pa3aeiibl JUCIHUILTAHBI TPU TTOMOIIH
3HAHUU TOJTyYaeMbIX 110 CPEACTBAM U3YUYCHHs] PEKOMEHYEeMO JTUTEPaTyphl U OCYIECTBISIEMOE My~
TeM HamucaHus peepaTuBHBIX PaboT;

— KOHCYJIbTAIlMH, OPTaHU30BaHHbIE JJIs1 Pa3bsICHEHUsI MPOOJIEMHBIX MOMEHTOB IPU CaMOCTO-
ATEIHLHOM W3YYCHUU TEX WJIM MHBIX ACTIEKTOB Pa3JIeioB ycBanBaeMol HH(GOPMAIIUU B AUCIUTLIIHE.

K cpencrBam obecrieueHusi OCBOEHUS JUCIHUILUIMHBI «ATOMHAsE (U3HMKa» TaKKe OTHOCHUTCS
AJICKTPOHHBIN BapHAHT y4eOHOTO MOCOOUS 1O SACpHON (PHU3MKe, BKIIOYAIOIINIA B Ce0sI:

— JIGKIIMOHHBIA KYpC TUCIUIUIUHBI «ATOMHAas (PU3HKAY;

— KOHTPOJILHBIC BOITPOCHI 10 KAXKIOMY pa3aeiy Y4eOHOM TUCIUTUTHHEI;

— CIIMCOK 3a/1a4 110 KaXA0My pa3feny yueOHOW TUCIUTLINHEI.

K cpencrtBam obecniedeHus: OCBOCHUS AUCHUIUIMHBI «ATOMHAsI (DU3UKA) TaKKE OTHOCSTCS
9JIEKTPOHHBIC BApUAHTHI JOTIOHUTEIBHBIX YU4EOHBIX, HAYUHO-TIOMYISAPHBIX U HAYYHBIX U3JIAHUH 1O
A1epHOM (U3UKeE.

PexomMenayercs crneayromuii TpaduK U KaJICHIAPHBIN IJIaH CaMOCTOSTEIIBHON pa0OThI CTY-
JEHTOB IO Y4eOHBIM HeJeNAM (8 Heenb):

Tunosble 3aaHus VIS CAMOCTOSITEJIbHOI Pad0ThI CTYI€HTOB

Cpoxku
Ne Kon-Bo ®opwma npex-

o BBITIOJI-
Tema wnu 3aganue TEKyIen padoThl CTaBJICHUSA
TEMBbI 4acoB HEHUS

pe3yIabTaTOB —
2 CrnenctBust u3 onsiToB Pesepdopna. Dkcrme- 7 YeTHBI  OTBET. 1
puUMeHTanbHas mpoBepka (opmynsl Pesep- TekcToBbIA JOKY-
dopra. MeHT. Pedepar.
Brinmonnenue
MPAKTUYECKUX
3ananuii (I13), Te-
CTOB U KOHTPOJIb-
HbIX pabot (KP).
4 CoOcTBeHHBIE 3HAYEHUSI M COOCTBEHHEIE 7 VcTHBIT  OTBET. 1
¢byakuu oneparopoB. Omneparop ['amums- TeKkcCTOBbI JOKY-
TOHA. MeHT. Pedepar.
Bremonnenue 113,
TecTtoB 1 KP.

4 VYrioBoe u paguanbHOE paclpeaesieHue 7 VCTHBIE ~ OTBET. 1
IUIOTHOCTH BEPOSITHOCTH. TekcToBbIA JOKY-
MeHT. Pedepar.
Bremonuaenue 113,
TecToB u KP.

6 CrnexTpasibHbIC CEpUU B aTOMax IIEJIOYHBIX 7 VYcTHBIE  OTBeT. 1
METAaJLJIOB. TekcToBbIA JOKY-
MeHT. Pedepar.
Bremonunenue 113,
tecToB u KP.
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7 DONEeKTPOHHBIM TapaMarHUTHBIA PE30HAHC 10,8 VYcTHBIE  OTBeET. 1
(OI1P) u ero nmpuyio>keHusi. ATOM B 3JIEKTpU- TeKCTOBBIA HOKY-
yeckoM moie. Dddekr IlTapka. MeHT. Pedepar.
Bremonnenue 113,
tectoB U KP.

8 N3ydyeHne 3aKOHOMEPHOCTEH CBOWCTB 3JIe- 7 VYCTHBIE  OTBET. 1
MEHTOB B MIEPUOJIUYECKON CUCTEME. TekcToBBIA JOKY-
MmeHT. Pedepar.
Bremonunenue 113,
tectoB U KP.

9 MeTob1 perucTpaluuu U JeTeKTOPbl pEHTre- 7 VYcTHBIE  OTBeT. 1
HOBCKOTO U3JIyYEHHS. TekcToBBIA JOKY-
MeHT. Pedepar.
Bremonunenue 113,
tectoB U KP.

11 KoHcTpykiusa T1a3soBeIX M TBEPAOTEIBHBIX 7 YeTHBII  OTBeT. 1
Ja3epoB. XapaKTEPUCTHKH Ja3epHOTO H3IIy- TexcToBbIM 10KY-
YCHMSL. MmeHT. Pedepar.

Brimonnenue 113,
TecTtoB u KP.
Umoczo: 59,8 8

B 0OCBOGHHMH NUCHUIUIMHBI WHBATHIAMH U JIMIAMH C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU
30pOBbs  OOJIBIIOE 3HAYCHHE HWMECT WHIWBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE yueOHOro MaTepuara.

WunuBuayanbHble KOHCYJIBTAIMU 110 TIpeaMeTy (B ToM uucie depe3 email, SKype uiu viber)
SIBJISIFOTCS. B&XKHBIM (DaKTOPOM, CLIOCOOCTBYIOIIMM MHAWBHUIYATH3alUH OOYYCHUS] B YCTAHOBJICHUIO
BOCITUTATENIFHOTO KOHTAKTa MEXKIY MPEroaBaTesieM W O0YJaroIMMCs WHBAIUIOM WIIH JIHIOM C
OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBSL.

8. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOIb3YEMbIX IIPH OCYLIECTBICHHH 00-
Pa30BaTeIbHOIO NPOLECca 10 JUCHUILINHE (MOIYJII0)

8.1. Ilepeuensb HHGOPMAIMOHHBIX TEXHOJIOT U

Wudopmanronnpie 00pa3oBaTeNbHBIE TEXHOJIOTHH BO3HHKAIOT TIPU HCIOJIH30BAHHUEM
CpeICTB MH(POPMAIIMOHHO-BBIYUCIUTENbHON TeXHUKU. OOpa3oBaTeNbHYIO Cpely, B KOTOPOil OCy-
HIECTBIIIOTCS 00pazoBaTeIbHble HH(OPMAIIMOHHBIE TEXHOJIOTHH, OMPEIEIISIOT padoTaroImue ¢ Hel
KOMIIOHEHTHI:

— TeXHUYecKas (BH]I UCTIOIb3YEMBIX KOMITBIOTEPHOW TEXHUKHU M CPEJICTB CBSI3H);

— MPOrpaMMHO-TEXHUYECKas (IPOrpaMMHBIE CPECTBA MOICPKKUA PEAU3yeMO TEXHOIIO-
UM 00y4eHHUs);

— OpPraHU3aI[MOHHO-METOANYEeCKas (MHCTPYKIMHU y4YalIuMCs M TPeroaaBaTensiM, OpraHu3a-
11s yaeOHOTO TMporiecca).

[Tox 0O6pazoBaTeNbHBIMU TEXHOJOTHSIMH B BBICIIEH IIKOJIE TOHUMAETCSI CUCTEMa HAYYHBIX U
WH)KEHEPHBIX 3HAaHUH, a TaK)Ke METOJIOB M CPEJICTB, KOTOPBIC HCITONB3YIOTCS ISl CO3/IaHus, cOopa,
nepeaavn, XpaHeHuss 1 00paboTku nH(OpPMALIUK B TPEIMETHOM 00JacTH BBICIIEH MKOIbl. DopmMu-
pyercs mpsiMasi 3aBUCUMOCTb MeXay 3()(PEeKTUBHOCTHIO BBIOJHEHHUS YU€OHBIX MPOTpaMM U CTerie-
HBIO MHTETPAIMHN B HUX COOTBETCTBYIOIIUX HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOTHIA.

Nudopmanmonnas oOpa3oBaTenbHasi Cpela MPEeACcTaBiIseT coOol MHPOPMAIMOHHYIO CH-
CcTeMy, OOBEAMHSIONIYIO MTOCPEACTBOM CETEBBIX TEXHOJOTHMA, MPOTPAMMHBIC U TEXHUYECKHE CPEll-
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CTBa, OpPraHU3alMOHHOE, METOJMUECKOE U MaTeMaTHIeCcKoe o0ecTiedeHre, NpeaHa3HaYeHHOE /IS T10-
BBILICHUS 3(PPEKTUBHOCTHU U IOCTYITHOCTU 00pa30BaTEIbLHOrO IpOoLiecca HOArOTOBKH CIIEUAACTOB.

XapakTepHol uepToli 00pa30BaTEIILHOM CPeIbl SIBIISICTCS BOZMOXKHOCTh CTYJCHTOB U MIPETIO-
JaBateseid o0palaTbes K CTPYKTYPUPOBAaHHBIM y4€OHO-METOANYECKUM MaTepHraiaM, 00yJyaroluM
MYJIbTUMEAMMHBIM KOMILJIEKCAM BCETO YHUBEPCUTETA B JI000E BpeMs M B JIIOOOH TOUKE MPOCTPaH-
ctBa. [lToMmumo goctynHocTy yueGHOro Marepuasia, He00X0AuMO 00eCIeYuTh 00y4aeMOMy BO3MOXK-
HOCTB CBSI3M C IPEIO/IaBaTelieM, MOJyYeHHEe KOHCYIbTAlluU B OH-JIAiH win o ¢-naifH pexxumax, a
TaKXe BO3MOYKHOCTb IOJIy4YEHHs MHAUBUYaIbHOM «HAaBUT'ALIMK» B OCBOCHUHU TOT'O UM MHOI'O MpeJ-
meTta. CTyieHTBI OyyT CTPEMUTHCS K THOKOMY peXUMY 00y4YeHHs, MOYJIbHBIM IIPOrpaMMaM C MHO-
TFOYMCICHHBIMU MTOCTYIJICHUSIMUA U OTYMCIICHUAMH, KOTOPBIE MTO3BOJIAT HAKAIUIMBATh 3a4E€THBIE €11-
HUIIBI, CBOOOIHO MEPEBOAUTHCS U3 OJHOTO By3a B IPYTOM C Y4ETOM MPEIBIIYIIETO OMbITA, 3HAHUHA U
HaBBIKOB. [lo-nipexHeMy BaXKHOM U1 CTYI€HTOB OCTAaHETCSl BO3MOKHOCTh JIMYHOT'O PAa3BUTHUS U IPO-
(eccHoHaIBbHOrO pOCTa; MPOrPaMMBI MOJIYYEHHs] CTETIEHH M KOPOTKHE KypChl, BOBMOXKHO, OyIyT
I0JIb30BAaThCsl OJAMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT MOTPEOHOCTh B Mporpammax npogdeccuo-
HaJIbHOT'O 00YyY€HUs U aCIIMPAHTCKUX MPOrpamMMax.

HNHdopmanroHHble TEXHOJIOTUU MOT'YT OBITh MCIIOJIb30BaHbl P OOYYEHUU CTYIEHTOB He-
CKOJILKMMH crioco0amu. B camMoMm npocToMm ciydae peaabHbIi y4eOHBIN IpOo1ecc UAET 0 OOBIYHBIM
TEXHOJIOTUSAM, a MH(POPMAIIMOHHBIE TEXHOJOTUH NMPUMEHSIOTCS JUILIb JUIs POMEXYTOYHOI'O KOH-
TPOJISl 3HaHUM CTYJEHTOB B BUJE TECTUPOBAHUA. DTOT MOJAXOJ K OpraHM3alli 00pa30BaTeIbHOIO
npoliecca MpeaCcTaBiIseTcs OYeHb NePCIEKTUBHBIM BBHY TOT'O, YTO IPU €r0 JOCTATOYHO IIUPOKOM
MCIIOJIb30BaHUU YHUBEPCUTET MOXKET MOJIYUUTh CEPbE3HYI0 SKOHOMUIO CPEJICTB U3-3a O0siee HU3KOM
CTOMMOCTH NPOBEJICHUS CETEBOT0 KOMIIBIOTEPHOIO TECTUPOBAHUS 110 CPABHEHHUIO C ayAUTOPHBIM.

[Tpumenenne 0OpazoBaTeIbHBIX HHPOPMAITMOHHBIX PECYPCOB B KAUECTBE TONOTHEHUS K TPa-
JUIMOHHOMY y4eOHOMY IpoLecCy UMeeT O0IbIIoe 3HAUCHHE B TEX CIydasx, KOI/la Ha KaYeCTBEHHOE
yCBOEHHE 00beMa yueOHOro Marepuana, npeaycmorpeHHoro 'OC, He XxBaTaeT ayAUTOPHBIX 3aHATUN
no yueOHOMY 1utany. Kpome Toro, Takas ¢popma opranuzaiuy y4eOHOro npouecca O4eHb BakKHa MPU
HEOJMHAKOBON HAa4YaJIbHOW TTOATOTOBKE 00YJarOITUXCS.

Craenyer 0cCOOEHHO MOAYEPKHYTh, YTO MPU TAKOM IOJXOJIE KpaiiHe Ba)kKHO 00eCreyuTh WH-
TEHCUBHBIM KOHTPOJb CTENEHU YCBOCHHS Marepuana. Kak mpaBuiio, Mo Kaxaod TeMe MpeaycMoT-
peHo 0oJibIIoe 10 00beMY KOHTPOJIBHOE 3a/1aHie WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOIJICHHBIA OMBIT MPUMEHEHHUS MH(POPMALMOHHBIX U JTUCTAaHIIMOHHBIX
TEXHOJIOTUH B y4eOHOM Ipolecce B pa3IMYHBIX BapHaHTaX MO3BOJIIET TOBOPUTH 00 ONpEeeHHbBIX
pEeUMYIIeCTBaX MOJ00HBIX (POpPM OpraHM3aIMK y4eOHOTo Mpoliecca:

— CTAHOBMTCSl BO3MOXHOHM MPUHIMIIMAIBHO HOBasi OpraHU3alys CaMOCTOATENbHON paboThl
CTY/JICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOT0 Mpolecca;

— Y CTYZIEHTOB HOSBIISIETCSI JJOMOJHUTEIbHAS MOTUBAIUS K MIO3HABATEIILHON €A TEILHOCTH;

— JIOCTYIHOCTb y4eOHBIX MaTE€pUaIOB B JII000€ BpEeMs;

— BO3MOYKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOEHHS MaTepuana Mo KakJ0il TeMe HeorpaHu-
YEeHHOE KOJINYECTBO Pas.

8.2. IlepeueHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecrevyeHust

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

2. Unrerpuposannoe opucHoe npuinoxkeane MS Office (© Microsoft Corporation).

3. [IporpamMmmHOe oOecriedeHre Jisi OPraHU3alluK YIIPaBJIIEMOro U 0€301MacHOro J0CTyIa B
Nurtepner.

Ne moroBopa IlepedeHp TMIIEH3MOHHOTO MTPOTPAMMHOTO 00eCTIeUeHUS
Hor. No77-AD®/223-d3/2017 | [oanucka Ha 2017-2018 ydeOHBbI o Ha MpOrpaMMHOE 00ec-
ot 03.11.2017 MeYEHUE B paMKax MporpaMmbl KoMrmanuu Microsoft
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“Enrollment for Education Solutions” 151 KOMIBIOTEPOB U cep-
BepoB Ky0aHCKOT0 rocy1apcTBEHHOTO YHUBEPCUTETA U €T0 (Pu-
JINAJIOB:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoOe obecrieueHue it 6€30macHo padoThl Ha KOMITbIoTepe — (halIOBBIM aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepeueHp NHMIIEH3MOHHOTO MPOTPAMMHOT0 00eCeUeHUS
Kontpakt Ne69-ADD/223-®3 | KoMIIJIEKT aHTUBHPYCHOTO IPOrPaMMHOT0 odecriedeHus (1po-
ot 11.09.2017 JUICHUE TIPAB MOJb30BaHMS):

AHTUBHpYCHAs 3alIUTa (PU3NUEeCKUX pabounx CTaHIIUH U cep-
BEPOB:

Kaspersky Endpoint Security mis 6usneca — CtaHmapTHbI#H
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpYCHAs 3aliTa BUPTYaIbHBIX cepBepoB: Kaspersky Se-
curity s BUpTyalbHBIX cpej, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3aruTa MOYTOBOIO cepBepa ot crama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3alMTa BUPTYaJIbHbBIX padounx cranuumi (VDI):
Kaspersky Security mist Buptyansusix cpea, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema komnbrotrepHoit Mmatematuku MATHCAD ¢ He0oOX0qUMBIMHU NaKeTaMU pacIli-
penuii (© Parametric Technology Corporation).

6. Cucrema xommnbioTepHoit marematuku MATLAB + SIMULINK c¢ HeoOxogumbiMu
tynookcamu (© The MathWorks).

Ne norosopa \ [lepeueHb NHMIIEH3MOHHOTO MPOTrPaMMHOT0 00eCIeYeHUs
Kontpakt Nel15-OAD2®/2013 | IIpouienne mporpaMMHOI MOAAEPKKH U IPUOOpETEeHUE MpaB
ot 05.08.2013 10JIb30BAHUS TPUKJIAIHBIM TPOTrPAMMHBIM O0ecrieueHuEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

KonTpaxt Nel127-AD®/2014 ot | [IpenocTaBienne 6eccpouHbIX MPaB MOJIb30BAHUS TPOTPAMM-
29.07.2014 HBIM 00€CIIeYeHHEM, BO3ZMOKHOCTh 3arpy3KH JTUIIEH3HOHHOTO
IpOrpaMMHOro obecrieueHus uepe3 HTepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

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

Econometrics Toolbox

8.3. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Dnextponnas 6ubnuoreunas cuctema eLIBRARY.RU:
http://www.elibrary.ru
2. Uudopmanmonnas cuctema «EanHoe OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window
3. PyOpukon — kpynHelmmii sHuukIoneandeckuit pecypc Murepuera:
http://www.rubricon.com/
4. AHHOTHPOBaHHBIN TeMaTU4YeCKUi KaTanor IHTepHeT pecypcoB Mo pusuke:
http://www.college.ru/
5. Karanor Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonpmas Hay4yHast OuOIMOTEKA!
http://www.sci-lib.com/
7. EcTecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOPTAL:
http://www.en.edu.ru/catalogue/
8. Texuuyeckas OMOIHOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIUKIIONEINS
http://www.femto.com.ua/articles/
10. Akagemuk — CroBapu U SHIUKIIONEINU Ha AKaJIeMUKeE!
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc physics/150/AtomHaas ¢usuka/
11. Buxunenus — cBOOOHAS DHIIUMKIIOIE N,
http://ru.wikipedia.org/wiki/
[Topran «AToMHas puznKar»
http://ru.wikipedia.org/wiki/Atomuas_cdusuka/
[Topran «ATom»
http://ru.wikipedia.org/wiki/ATom/
[Topran «2nexTpoHHass 000JI0UKaY
http://ru.wikipedia.org/wiki/DnekTpoHHas_o0osiouka/
ITopran «Monekymna»
http://ru.wikipedia.org/wiki/Moaekyna/
[Topran «3nexTpoHHas KOHDUTYpALTHSI
http://ru.wikipedia.org/wiki/DnekrpoHHas_koHbUTypaus/
12. ®usnueckast SHIUKIONEIUS
http://www.femto.com.ua/articles/
AToM — Ouznueckast YHIIUKIONE N
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @u3zndeckass SJHUUKIONE AU
http://www.femto.com.ua/articles/part_1/2328.html
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html

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

9. MaTepuajibHO-TeXHUYeCKas1 0a3a, He00OXoaUMas JIsl OCyLIeCTBJIeHUs 00pa3oBaTeib-
HOT'0 Mpo1ecca Mo JTUCHUIINHE (MOIYJII0)

VYcnemHas peanuzaius IpernofaBaHus AUCHUIUIMHBL «ATOMHas (QHU3MKa» Mpernoiaraer
HAJIMYMe MHUHUMAJIBHO HEOOXOAMMOTO Ui pean3aluy 0aKanaBpCKOW MPOrpaMMBbl IIEpEdHs Mate-
pHAILHO-TEXHUYECKOr0 00eCeUeHNUS:

— JIGKIIMOHHBIE ayIUTOPHH (000pyI0OBaHHBIE BHICONTPOSKIIMOHHBIM 000PYIOBaHUEM IS TTPE-
3€HTallUi, CpPeJCTBAMU 3BYKOBOCIIPOM3BEACHHUS, IKPAHOM, M UMEIOIINE BbIxoa B IHTepHeT);

— KOMITBIOTEPHBIE KIIACCHI [T TPOBEICHUS MPAKTHUECKUX 3aHATHH;

— JMUCIUICWHBIN KIIacC ¢ MEPCOHAJIbHBIMU KOMIIbIOTEpAMU ISl MPOBEIEHUS TaOOPaTOPHBIX
TPYIIIOBBIX 3aHATUI;

— IpOTpaMMbl MOJIETHPOBAHUS (PU3UUYECKUX MPOLIECCOB B ATOMHOM (PHU3UKE;

— MPOTpaMMBbl OHJIAHOBOTO KOHTPOJISl 3HAHHUI CTYACHTOB (B TOM YHCJIE IPOrpaMMHOE 00ec-
Ne4YeHrue JUCTAaHIIMOHHOTO 00Yy4eHNUs);

— HaJIM4Y#Me HE00X0IMMOTO0 JIMIIEH3MOHHOTO IIPOTPaMMHOT0 0OecieueHus (OTepanuoHHas CH-
ctema MS Windows; unterpupoBannoe opucHoe npuioxenue MS Office; cuctema KoMIbI0TepHON
matematuku MATHCAD c¢ mnakeramu paclMpeHHi; cucTeMa KOMIIBIOTEpPHOM MaTeMaTHKU
MATLAB + SIMULINK ¢ He0o0X0AUMBIMU TYJIOOKCaMH).

JlabGopaTopust aTOMHOM U s/IepHON (PU3UKH OCHAIIIEHA CIIETYIOIIUM YKCIIEPUMEHTATbHBIM UH-
CTpyMEHTapueM:

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

— ycranoBka JIKK-2 ¢ camonucuem H307/1;

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

— nabopatopusie komiuiekesbl JIKK-4 u JIKK-5;

— criektporpadsl JJDPC-8 u kBapuessrii MCII-28;

— (oTtoanekrponnsie kaccera MOPC-6 (MHOrOKaHambHast ONTUYECKAs PETUCTPUPYIONIAS CH-
crema) s criekrporpada JJPC-8;

— (oTtoanekrponnsie kaccera MOPC-6 (MHOrOKaHaIbHAs ONTUYECKAs PETUCTPUPYIOLIAS CH-
crema) i criektporpada MCII-28;

— uckpoBoit renepatop UBC-29;

— criektpometp COIIP-2;

— nosumetp [IPI'3-02 u nozumerp-paauomerp MKC-05;

— CHTHAJIN3aTOP 3arps3HEHHOCTH;

— nabopaTopHas ycTaHOBKa 10 U3MEPEHHUIO NIEpUo/ia MoJIypaciaa;

— paZInOMETPHI C OCIHILTOTPAa(OM H TIepecyeTHBIM PUOOPOM;

— nabopatopHas ycraHoBka YJIII-1;

— COMHTWUISIIMOHHBIE TPUOOPHI pa3IMYHBIX THIIOB;

— TNEepPCOHAJbHbIE KOMITBIOTEPHI C YCTAHOBJIEHHBIM MPOTPAMMHBIM KOMIUIEKCOM «DH3UKa
Mukpomupa (MI'Y)».

[Ipu ucronp30BaHUM 3JIEKTPOHHBIX U3JaHUN BY3 JOJDKEH 00€CHeUUTh KaXI0ro o0ydJaromie-
rocs BO BpeMsl CaMOCTOSATEIbHON MOATOTOBKH pa00OYUM MECTOM B KOMIIBIOTEPHOM KJIACCE C BHIXOJA0OM
B lIHTEpHET B COOTBETCTBHH C 00BEMOM U3Y4AEMBIX TUCIMILIHH.
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http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/

Ne MarepuanbHO-TEXHUYECKOE 00€CTICYCHNE U CIIUTUTHHBI
Bun pabor
/1 (MoOyJsl) M OCHAIIEHHOCTD
1 JleK1IMOHHBIE 3aHATUS VYyebnas ayauTopus 1Jis IPOBEACHUS 3aHATUHN JIEKI[MOH-
Horo Ttuna — ayz. 201, kopn. C:
Kommekt yueOHoi Mmebenu Ha 150 MecT; mocka yueOHas
MarHUTHO-MapKepHas; IIPOEKTOp MHTepakTuBHbIM Epson EB-
585Wi; TpubyHna nntepaktuBHas SmartOne PRO15;
JIuuensnonHoe nporpammuHoe obecreyenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
ADD/223-03/2018; Cornamenue Microsoft ESS 72569510).
JIeKIIMOHHAsl ayAUTOpPHUs, OCHAIEHHAs Mpe3eHTAIMOH-
HOH TEXHHUKOHU (IIPOEKTOP, PKPaH, KOMITBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIIMM IporpaMmmMHbIM obectieuenuem (I10), a Taxxe
JIOCTAaTOYHBIM KOJIMYECTBOM TMOCAIOYHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W).
2 [IpakTuueckue Ayautopusi, OCHaIllEeHHAasi TPEMsI MEJTIOBBIMU WJIH MapKep-
3aHIATHA HBIMH JIOCKaMH, MPE3CHTAIMOHHOW TEXHUKOU (TIPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM MIPOTPaAMM-
HeiM obecrieuenneM (I10), a Taxke AOCTATOYHBIM KOJIHYE-
CTBOM IOCA/I0YHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W),
Ne 205¢ (mpoextop SANYO PLC-SW20A).
3 JIaGopaTopHbie Y4eOHble ayAUTOPUH UL MPOBEACHUS JTa00OPATOPHBIX
3aHATUA pabot — aya. 225, kopn. C (ya. CraBpomnonbckas, 149) (cMm. HU-
YKECTIEYIONTYIO Ta0IuIy).
4 Kypcosoe KoMHaThb! 11 BBIOTHEHHs KyPCOBBIX paboT:
MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢c UTuCC mar.; 311 (PT, DuH, P®); 132¢
(D)
) I'pynmossie Aynuropuu:
(MHAMBUAYATbHBIC) 209c¢, 207c¢c, 205¢
KOHCYJIbTaIlH
6 Texymuii KOHTPOJIb, Aynutopuu:
MIPOMEKYTOUHAs 209c, 205¢
aTTecTanus
7 CamocrosiTenbHas AyIuTOpHs JUI CAMOCTOSITENIbHON paboThl — aya. 208,
paboTta kopr. C (yn. CtaBpomnoinbckasi, 149)

«Y4eOHasi 1a00paTOPHUsI ATOMHOM M AlepHOI PU3UKN», ayd. 225¢

JlaGopaTtopHbie padoThI
MO AUCHUIIHHAM:
«ATOMHas pU3HKaY,
«Duznka aTOMHOr0 siapa
Y DJIIEMEHTAPHBIX YaCTUL»

O0opynoBaHue U MPOrPAMMHO-TEXHHIYE-

CKO€ OCHallleHue yueOHOM 1abopaTtopui, Koxn-
OTHOCAIINECS TOJBKO K JTaHHBIM JUCITUIIIIN- BO
HaM:

Ycranoska ®KJI-6 ¢ ocummmorpagom CQ- 1
5010A

Vcranoska JIKK-2 ¢ camomuciiem H307/1 1
Ne-He nazep JI'H-203 ¢ BonbTMETpOM, 1

41




KOMIIBIOTEPOM U PUHTEPOM

Jlaboparopusie komriekcbl JIKK-4 u JIKK-
5

Cnekrporpadst JIOC-8 u xBapuessiii MCII-
28

dortosrnexTponnsie kaccera MOPC-6 (MHO-
rokaHajbHasi ONTHYECKasi PETUCTPUPYIOLLIAs
cucrema) mis criekrporpada J[DC-8

doro3nexkrponHslie kaccera MOPC-6 (MHO-
roKaHaJbHAsl ONTUYECKas! pETUCTPUPYIOIIAS
cucrema) s cnekrporpaga MCII-28

Hozumerp JAPI'3-02 u no3umetp-paano-
metp MKC-05

CI/IrHaJ'II/ISaTOp 3arpsI3HCHHOCTHU

JlaboparopHas ycTaHOBKA 10 U3MEPEHUIO
nepuoa rnoiypacnaja

Pannomerpsl ¢ ocrmuniorpadom u nepe-
CYETHBIM PUOOPOM

Jlaboparopnas ycranoBka YJIII-1

CUMHTUIUISMOHHBIE IPUOOPBI PA3IUYHBIX
TUIIOB

[TepcoHaIbHBIC KOMITBEOTEPHI C YCTAHOBJICH-
HBIM ITPOTPAMMHBIM KOMIUTEKCOM «DH3HKa
mukpomupa (MI'Y)»

HabopHble KOMITICKTHI JTs IIPOBEACHUSI J1a-
OopaTOpHBIX PadOT (COSAUHUTETBHBIE MO-
JTyJTH, ITHYPBI, KaOelu, IepexoIbl U Jp.)
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