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1. Henu u 321244 M3yYeHUs] TUCHUILINHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

JucuuiuimHa «AToMHas (pU3KMKa» BXOJUT B OJIOK €CTECTBEHHO-HAYUYHBIX JUCIUILINH, TIPE/-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y yUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS M TBEPbIX
3HAHUH O MPOLECCax U SBJICHUSX, CBSI3AHHBIX C (PU3MUECKUMH CBOMCTBAMH MUKPOMHpPA M KBaHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOAUMBIX JJIsi IOHUMAHUS U HCIIOIb30-
BaHUS B WH)XCHEPHO-TEXHUYECKHUX pa3paboTKax. AKTyaJbHOCTh JUCIHUILIMHBI «ATOMHAs (puU3HKa»
o0ycIioBJIeHa MPUMEHEHHEM 3HAHUWI, YMEHUI U HaBBIKOB, IMOJTYYEHHBIX B IMPOLIECCE €€ M3YyUeHUs,
JUTSL U3y4EHHsI TUCIUTUIMH U3 IPYTUX OJOKOB M YCIIEITHOTO OCBOCHUS CIIEHUAIBHOCTH B LIETIOM.

VYuebHasi auciMIUIMHA «ATOMHas (DU3MKa» CTaBUT CBOEH MLEIbI0 M3y4eHHe (PU3NYECKUX
CBOMCTB MMKPOMHPA Y KBAHTOBBIX SIBJICHUI HA aTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3agauyu qUCHMILINHDI

OCHOBHBIE 337]a4¥ OCBOEHUS AUCLUIIINHBIL:

— U3Y4UTh SKCIIEPUMEHTAIbHbIE METO/IbI HCCIECOBAHUS BHYTPEHHETO CTPOCHHS aTOMOB;

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

— YCBOUTb OCHOBHbBIE IOHSATHUS BOJHOBOM MEXaHUKU U OCOOEHHOCTH MOAX0J1a K U3YUYEHHUIO U
OIMCAHUIO ATOMHBIX SBJICHHI.

BocnuratenpHas 3a1ada 3aKirodaeTcs B GOPMHUPOBAHUU Y CTYJIEHTOB MPO(ECCHOHAIBHOTO
OTHOLIEHHUS K IIPOBEACHUIO HAYYHO-UCCIIEJOBATEIbCKUX U MPUKIAAHBIX padOT, B Pa3BUTUHU TBOpYE-
CKOM MHMIIMATUBBI U CAMOCTOSTEIbHOCTH MBILUICHUS.

B pacumpenHblii ciicok 001uMX 3a/1a4 AUCHUIUIMHBI BXOJAT CIEAYIOLINE 3a/1a4u:

— 0000WUMb U CUCMEMAMUZUPOBANb 3HAHUSA NO:

— COBPEMEHHBIM INPEICTaBIECHUSAM 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH Bellle-
CTBA, DKCIIEPUMEHTAIBHBIM U TEOPETUYECKMM METOJaM HCCIIEIOBAHUS BHYTPEHHETO
CTPOEHHS ATOMOB U MOJIEKYII;

— OCHOBHBIM 3aKOHaM, HJESIM W MPUHIUIAM aTOMHOW (U3MKH; (HU3HUECKUM
apdexTaMm U SBIECHUSIM, OOYCIOBIECHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JIOUYKAMHU
aTOMOB M MOJIEKYJI;

— Hay4yumo:

— C HAy4YHOM TOYKHU 3PEHHUS OCMBICIMBATh W MHTEPIIPETUPOBATH OCHOBHBIE I10-
JIO’)KEHUSI aTOMHBIX ¥ MOJIEKYJISIPHBIX SIBJICHUH;

— IPUMEHATH NOJIYYCHHBIE 3HAHUS I [TPABUIIbHOM MHTEPIPETAMN OCHOBHBIX
SBJICHUI aTOMHOU (PU3UKHU;

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

— HCIIOJIb30BaTh IOJIyUYEHHBIE 3HAHHUA B PA3IUYHBIX O0JIACTIX (U3UUECKOM
HAyKH U TEXHUKHU,;

— HacTpauBaTh M HKCIUTyaTUPOBaTh 3KCIIEPUMEHTAIbHbIE MPUOOPHI AJIs UCClie-
JIOBaHUsI BHYTPEHHETO CTPOCHMS aTOMOB;

— IIPUMEHATh UMEIOIIUECS TEOPETUYECKUE 3HAHUSA I NIPOBEIACHUSA U UCTOJIKO-
BAaHMS SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKM NMPUMEHEHHS] OCHOBHBIX METO/I0B (hPM3UKO-MAaTEMaTHUECKOTIO aHaJIn3a
JUISL pEeLIeHUs] KOHKPETHBIX 3a]a4 (PU3UKU aTOMOB U MOJIEKYT,;

— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOJEITNPOBAHMUS;

— YMEHHE C NOMOILIBIO aJEKBAaTHBIX METOAOB OLEHUBATH TOYHOCTH U IIOIPEIl-
HOCTb TEOPETUYECKHUX PACUETOB U IKCIIEPUMEHTAIIBbHBIX U3MEPEHMUII;

— HaBBIKM TNPABWJIBHOW HSKCIUTyaTalldd OCHOBHBIX MPHOOPOB M 000PYHOBaHMS
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COBpPEMEHHOM (hr3nyeckoit 1abopaTopuu;
— HaBBIKM 00pabOTKM M MHTEPIIPETUPOBAHUS PE3YIIHTATOB SKCIEPHMEHTA;
— YMEHHE aHATTU3UPOBATh (PU3MUECKUIT CMBICT MOTyYSHHBIX PE3YJIbTAaTOB.

yactu b1.b 6soka 1. JIuctummast (Mmoxynmu) b1 yaeOHoro miaHa.

1.3. MecTo AuCHMILINHBI (MOYJIs) B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl
Hucuummuaa b1.5.06.05 «Atomuas ¢usuka» Bxoaut B Moxyinb ®Pusuka b1.5.06 6a3oBoii

I[I/ICI_[I/IHJII/IHa JIOTUYCCKU U COACPKATCIIBHO-MCTOANYCCKU CBA3aHA C NUCHUIIJIMHAMHU MOIY-

neit «Marematukay, «O6mas dpuzukay, «O0mui Gusndeckuil mpakTuKym». JIJisi OCBOCHHS JaHHON
JUCIUTUIMHBI HEOOXOIUMO BJI/IETh METOIaMU MaTEMaTUYECKOTO aHAN3a, aHATUTUYECKON TeOMeT-
pUM, JUHEHHON anreOphl, peuieHueM anreOpandeckux, Aud@epeHIraNnbHbBIX W HHTETrpalbHbIX
ypaBHEHUI; TeOpHH (HYHKIIUH KOMILJICKCHOTO TIEPEMEHHOTO, TECOPUU BEPOSITHOCTEH U MaTeMaTuyde-
CKOM CTaTHCTUKH; 3HATh OCHOBHBIC (PU3MUECKHE 3aKOHBI; YMETh MPUMEHSATh MaTeMaTHUECKUE Me-
TOJBI ¥ (PU3UUECKHE 3aKOHBI JIJISl PEIICHUS PAKTUYSCKUX 3a/1a4.

B PE3YIbTATC HU3YUCHUA HaCTOHHleﬁ JUCHUILIMHBL CTYACHTHI OOJI)KHBI IIOJYYUTH 3HAHMA,

UMEIOIINE HE TOJIBKO CaMOCTOSITENIbHOE 3HAYCHHE, HO M 00eCIeYrBarONIie 0a30BYIO MOJTOTOBKY
JUIsL YCBOEHUSI TUCIUIUIMH 0a30BOl M BapuaTHBHOW yacTeil Omoka 1 «/lucrummmuel (MOmynn)»

y4eOHOro IJIaHa.

1.4. IlepeyeHb MIAHUPYEeMBIX pe3yJIbTATOB 00y4YeHHS MO AHCHUILUINHE (MOYJIO), CO-

OTHECEHHBIX € MJIAHMPYEMbIMHU pe3yJIbTATAMH OCBOEHNS 00Pa30BaTeIbHON MPOrPaMMbI

cnenyromux komnerennuid: OIMK-1, OITK-2.

N3ydyenne nanHoi y4eOHON AUCUUIUIMHBI HAMpaBiIeHO Ha (popMHupoBaHUE Y 00yUYaIOMIUXCS

KOHOB u MCETOJ0B
CCTCCTBCHHBIX HAyK U
MaTEMAaTUKH

aTOMHON  (pu3u-
KH, WX CTaHOB-
JIEHUEe U pa3BU-
THE B UCTOpHUYE-
CKOM  IOCJIeNo-
BaTEJbHOCTH, UX
MaTemMaThye-
CKOE OIuCaHue,
TEOPETUUECKOE
UCCIIeIOBaHUE U
MIPaKTUIECKOE
HCIIOJIb30BAHUE;
— COBpPEMEHHBIE
MeTOJIbI (PU3UKO-
MaTeMaTH4eCKO-
ro MOJEJINPOBa-

HUM, OIICHUBATh
nopsaku usuye-
CKMX  BEJIUYMH,
WCIIOJIh30BaTh
MOJIyYeHHbIE 3Ha-
HUS B Pa3IUYHBIX
obOmactsax  ¢usn-
YECKOW HAyKH H
TEXHUKU;

— B IPAKTUYECKON
JIeATETbHOCTH
MPUMEHATHh  3Ha-
HUS O (usuue-
CKMX CBOMCTBax
00BEKTOB U sIBJIE-
HAH U1 co3jda-

No Unnexc | Conepxanue B pesynbrare nzydeHus yaeOHON AUCIIUTLTTHBI
oy | KOMIe- | KOMMETeHIHUH 00yyYaroImuecs TOHKHBI
TeHIMU | (MIH €€ 9acTh) 3HATh yMeTh BJ1a/1eTh

1 OIIK-1 | cmocoOHOCTBIO TMIpeA- | — COBPEMEHHBIE | — C HAyYHOM TOY- | —  METOoJaMH
CTaBIATh a/IEKBATHYIO | MPEJICTABICHUS | KU 3peHHUs | IPOBEACHUS
COBPEMEHHOMY YpOB- | 00 aTOMHOM | OCMBICTIMBATh  H | (pu3muecKux
HIO 3HaHUM HayuyHYIO | CTPOCHMH Bellle- | HHTepIpPETUPO- UCCIIeI0BaHUH
KapTHHY MHpa Ha OC- | CTBA, OCHOBHBIC | BaTh  OCHOBHBIE | M U3MEPEHUH;
HOBE 3HAHUSA OCHOB- | 3aKOHBI, MJIEH M | ITOJIOKEHUS —  HaBbIKaMH
HBIX TIOJIO)KEHHUH, 3a- | IPUHIINIIBI aTOMHBIX  sIBJIE- | IPUMEHEHHS

OCHOBHBIX Me-
TOnOB  (pu3u-
KO-

MaTeMaTH4e-
CKOTO aHalu3a
UL pelIeHus
€CTECTBEHHO-
HayYHBIX  3a-
nad;

—  HaBBIKAMH
00paboTku U
WHTEPIIPETH-
poBaHUs  pe-
3yJlbTaToB (Pu-
3HUKO-

MaTeMaTHye-
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HUS U TEOPETH-
YeCKOro Hccle-
JOBaHUSI  SIBJIC-
HUM bu3nKu
aTomMa, METOJbI
HaOII0ACHUS
aTOMHBIX SIBJIC-
HHUM, UX DIKCIIe-
PUMEHTAIBHOE
UCCIIeIOBAaHUE U
MPAKTUIECKOE
UCIOJIb30BAHUE;
- TIPUHITUITBL
YCTPOWCTBA U
(hYHKIIMOHHUPO-
BaHUS DKCIEpH-
MEHTAJIbHBIX
npubopoB s
WCCIIEIOBAHHS
BHYTPCHHETO
CTPOCHHUSI  aTo-
MOB.

HHUS THIOTE3 U
TEOPETHYECKUX

MOJIeJIed, MpPOBO-
JIUTh aHaJIU3 Tpa-
HUIl WX TIpUMe-
HUMOCTH;

— TNPUMEHATH CO-
OTBETCTBYIOIIUE
METOABl  IPOBE-
neHus  Qusnye-
CKHX HCCIeI0Ba-
HUM W H3Mepe-
HUH;

— MPUMEHATH OC-

HOBHBIC  METO[IbI
¢busuko-
MaTeMaTH4eCKOTro

aHanusza I pe-
HIEHHUS ecTe-
CTBEHHOHAY4HbIX
3amad U (pusmde-
CKOTO MOJEINPO-
BaHHUS B IIPOU3-
BOJCTBEHHOU
MIPaKTHUKE;

- MPUMEHSTh
HMCIOIINECS TEO-
peTuyYecKue 3Ha-
HUS JJs TIpOBe-
JIeHUS W HCTOII-
KOBaHUS  DKCIe-
PUMEHTOB;

— HacTpauBaTh W
AKCILTYaTUPOBATH
AKCIIEPUMEHTAITb-
HBIE TPUOOPHI AT
HCCIICIOBAHUS
BHYTPEHHETO
CTPOCHHS aTOMOB;
- MIPUMEHSATH
HMEIOIINECS TEO-
peTUYecKue 3Ha-
HUS 175 TIpOBe-
JIEHUS U HCTOII-
KOBaHUSA  DJKCIe-
PUMEHTOB;

— C TIOMOIIBIO
aJIeKBaTHBEIX Me-
TOJIOB OIICHHBATh
TOYHOCTh H IIO-
TPEIIHOCTh  TEO-
PETUYECKUX pac-

CKOTO  Moje-
JTUPOBAHUS,
TeopeTuye-
CKOTO pacyera
u AKCIIEPHU-
MEHTaJIHHOTO
UCCIIeI0Ba-
HUS;

—  HaBbIKaMU
IIPaBUIILHON
AKCIUTyaTaluu
OCHOBHBIX
nmpuooOpoB |
obopynoBaHus
COBPEMEHHOM
¢buznueckoi
nabopaTopuu;
—  HaBBIKaMU
00paboTKH U
HUHTEPIPETH-
poBaHUs  pe-
3yJIbTaTOB
IKCIIEPUMCH-
Ta;

—  HaBBIKaMU
MPUMEHEHUS
MOJTY9E€HHBIX
TeopeTuye-
CKMX 3HaHHI
Ui pelIeHUs
TIPUKJIATHBIX
3amad.




YeTOB W H3Mepe-
HUW, aHaIU3UpO-
BaTh (PU3HUECKHI
CMBICJI TIOJTy4Y€H-
HBIX PE3yJIbTATOB.

OIIK-2

CIIOCOOHOCTBIO BBISB-
JATH  €CTECTBEHHO-
HAy4YHYI0  CYUIHOCTb
npo0ieM, BO3HHMKAIO-
mux B Xojae mpodec-
CHOHAJIBHOW JIeATelb-
HOCTH,  IPHUBIECKAThH
Ul MX pEIIeHHs CO-
OTBETCTBYIOIIMHA (u-
3MKO-MaTeMaTu-

YECKHUH armapar

— COBpPEMEHHBIE
MIpeICTaBICHUS
00 aTOMHOM
CTPOCHHH Belle-
CTBa, OCHOBHBIC
3aKOHBI, UJCU U
TIPUHIIHITBI
aTOMHOW (pu3u-
KH, WX CTaHOB-
JIEHUE U pa3BU-
THE B HUCTOpHYE-
CKOH TIIOCIIENO-
BaTeIbHOCTH, UX
MaTemaTuye-
CKO€ OIMCaHHE,
TEOpPETHIECKOe
WCCIIeIOBAaHUE U
MPaKTUYECKOE
WCIIOJIb30BAHUE;
— COBpPEMEHHbIE
MeToabl  (pu3u-
KO-
MaTeMaTHue-
CKOTO MOJIENH-
pOBaHHS U TEO-
PETHYECKOTO
WCCIIEIOBaHHS
SABICHUNA (QU3H-
KH aToma, MeTO-
IIbl HAOJIOZICHUS
aTOMHBIX SIBJIE-
HUM, UX DIKCIIe-
pUMEHTAIBLHOE
WCCIIeIOBAaHUE U
MIPaKTUIECKOE
WCTIOJIh30BaHNE;
— MIPUHIIMIIBI
yCTpOCTBA |
(GyHKIIMOHUPO-
BaHUS OSKCIIEPH-
MEHTAIBHBIX
npubopoB ISt
WCCIIeTIOBaHUS
BHYTPEHHETO
CTpPOCHHS  aTo-
MOB.

— C HAY4YHOM TOY-
KU 3peHus
OCMBICIIUBATh U
UHTEPIPETUPO-
BaTb  OCHOBHBIC
MOJIOXKEHUS
aTOMHBIX  SIBJIE-
HUH, OIICHUBATh
HOpSAKH (pu3nye-
CKUX  BEJHMYHUH,
UCII0JIb30BaTh
MOJIy4YeHHBIE 3Ha-
HUS B Pa3JIHMYHBIX
obnmactsax  ¢uzm-
YECKOM HayKu H
TEeXHHKHU;

— B IIPAKTUYECKON
JESITEIIbHOCTH
MPUMEHATh  3Ha-
HUS o (usnye-
CKMX CBOMCTBax
00BEKTOB U sIBJIE-
HUW I co3ja-
HUS TUIOTE3 U
TEOPETHUECKUX
MOJEIIEH, IPOBO-
JIUTh aHAJIU3 Tpa-
HUI[ HX TpUMe-
HUMOCTH;

— TPUMEHSTH CO-
OTBETCTBYIOILIUE
METO/ABl  TPOBE-
JneHus  pusunye-
CKHX HCCIe0Ba-
HUM W HU3Mepe-
HUM;

— TPUMEHSTHh OC-
HOBHBIE  METOIbI
¢buzuko-
MaTeMaTH4eCKOTro
aHanuza s pe-
ICHUS ecTe-
CTBEHHOHAYYHBIX
3amady u (pusnye-
CKOr0 MOJEIHUPO-
BaHHS B TIPOU3-
BOJICTBEHHOM

—  MeToJaMH
MIPOBEICHUS
buznveckux
HUCCIIETOBAHUN
U U3MEPECHU;
—  HaBbIKaMU
IPUMEHEHHS
OCHOBHBIX Me-
TOOB  (U3M-
KO-
MaTeMaTHue-
CKOTO aHalu3a
UL peUIeHUs
€CTECTBEHHO-
Hay4YHBIX 3a-
nad;

—  HaBBIKaMH
00paboTKu W
UHTEPIPETH-
poBaHusl  pe-
3yJIbTaTOB (H-
3HKO-
MaTeMaTH4e-
CKOTO  Moje-
JMPOBAHUS,
TeopeTHuye-
CKOTO pacyera
u HKCIEepH-
MEHTaJIHLHOTO
uCCcle10Ba-
HUS;

—  HaBBIKAMH
[IPaBUIILHON
OKCILTyaTaIH
OCHOBHBIX
npubopoB
o0opynoBaHuUs
COBPEMEHHOM
busnueckoit
nmabopaTopuu,
—  HaBBIKaMU
00paboTKu W
MHTEPIpPETH-
poBaHUS  pe-
3yJIbTaTOB
IKCTIEPUMEH-
Ta;




IPAaKTUKE; —  HaBBIKaMH
— IIPUMEHSTH | IPUMEHEHUS
UMEIOIUECS] TEO- | MOJIyYeHHbIX
peTHYECKUE 3Ha- | TEOpeTUuye-
HUS JUIsL TIpOBe- | CKUX 3HaHUH
JEHUS W UCTOJI- | JUIsl pPELICHUS
KOBaHMsI  JKCIIe- | IPUKIAJHBIX
PUMEHTOB; 3ajad.

— HacTpauBaTh U
AKCILIyaTUPOBATh
HKCIEPUMEHTANb-
HbIE TIPUOOPHI [T
UCCIIEI0BaHMS
BHYTPEHHETO
CTPOEHUS aTOMOB;
— IIPUMEHSITD
UMEIOIUeCs Teo-
peTuueckue 3Ha-
HUS U1 IpoOBe-
JeHUS U HCTOJI-
KOBaHUsl  JKcCIle-
PUMEHTOB;

— C TOMOIIBIO
aJleKBaTHBIX  Me-
TOJIOB OLIEHHUBATH
TOYHOCTh M TO-
IPELIHOCTh  TEO-
peTHYecKux pac-
YEeTOB U M3Mepe-
HUW, aHaIU3UpOo-
BaTh (PU3UUECKUI
CMBICIT IOJIyYEH-
HBIX PE3yJIbTAaTOB.

2. CTpyKTYypa M coiepKaHNe QM CIUIIIHHbI
2.1. PacnpeneieHne TPYA0EMKOCTH THCHUIIMHBI 10 BU1aM padoT

OOmiast TpyHOEMKOCTh TUCIMIUIMHEI cocTaBiusieT 5 3adu. exn. (180 wacoB), ux pacmpene-
JIeHHE 110 BUAaM paboT mpeacTaBieHo B Tabnute (0112 cmyoenmog ODO).

Bun yuebnoit pabotbl Bcero CemecTpbl

4acoB (uacel

4

KonTakTHas padora, B TOM 4ncie:
AyauTOopHBIe 3aHATHS (BCEro): 80 80
3aHATHA IEKIIUOHHOTO TUIA 32 32 - - -
JlabGoparopHble 3aHATHS 32 32 — — —
3aHATUS CEMHUHAPCKOTO THIA (CEMHHAPHI, TPAKTHYECKHUE 16 16 B B B
3aHATHUSA)

HNnas koHTaKTHasA padora:




Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dacer
4
Kontpons camocrosarensHoit padotsl (KCP) 6 6
ITpomexxyrounas arrectamnus (MKP) 0,5 0,5
CamocrosiTesibHAasi paboTa, B TOM YHcIe: 66,8 66,8
KypcoBas pabora — — — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaia 26 26 — — —
BrimonHenne WHIUBUAYaNbHBIX 3aJlaHUi  (IIOJTOTOBKA
. . 16,8 16,8 | — - -
COOOIIECHUH, TPEe3EHTAIUI )
Pedepar — — — — —
ITonroToBKa K TEKyIIEMY KOHTPOJIIO 24 24 — — —
KonTpoJn:
IToaroToBKa K 3K3aMeHY 26,7 26,7
OO0mas Tpya10eMKOCTh yac. 180 180 | - — —
B TOM 4HCJIe KOHTAKTHAS 86.5 86.5
pabora
3a4. el. 5 5

KoHTakTHas paboTa Mpu MpOBEJICHUHN YUEOHBIX 3aHSATHH MO AMCHUIUIMHE «ATOMHAas Qusu-
Ka» BKJIFOUAET B ce0sl: 3aHATHS JIEKIIMOHHOTO THIIA, JJA00OPaTOpHBIE padOThI, 3aHATHS CEMHUHAPCKOTO
tuna (MPakTUYEeCKUe 3aHSATHS), TPYIIOBbIC U WHAWBHUIYAIbHBIC KOHCYJIBTAIIUH; IPOMEKYTOUHAS
aTTecTalus B yCTHOU (opme.

2.2. CTpyKTYpa IMCUUTILIMHBI

Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTH [0 pa3jieiaM JUCIUIUINHBI.
Pa3zzespl (TeMbl) TUCHUIUTHHBI, H3y4aeMbie B4 cemectpe (ounas ¢popma):

KonnuecTBO 4acoB
Ne HaumenoBanue pasnienos (Tem) Aymuropras TB;;;?;]; '
n/m Bcero  pabota KCP
paborta
J  [13 |JIP CPC

1 BBenenue B aroMHy10 (DU3HKY 11,8 2 4 5,8
2 [TnaneTapHast MosieIh aToMa 10 2 2 6
3 bopoBckast Mozieslb aTOMa BOAOPOa 22 4 2 8 2 6
4 KopryckynsipHO-BOITHOBOH JTyan3m 9 2 2 5
5 OcCHOBBI KBAHTOBOW T€OpUU 10 2 2 6
6 Ypasuenus [llpenunrepa 10 2 2 6
7 KBanToOBas Teopust atoMa Bojiopoza 25 4 2 10 2 7
8 KBaHTOBaHuE aTOMOB 21 4 2 6 2 7
9 MarauTtHble CBOHCTBA aTOMOB 12 4 2 6
10 PeHTreHoBcKkoe U3aydeHue 8 2 6
11 OnTrnyeckre KBaHTOBBIE T€HEPATOPbI 14 4 4 6

HToro mo gucuuIjinHe: 152,8 32 |16 32 6 66,8

[Tpumeuanue: JI — nexiuu, [13 — npaktudeckue 3anatusi / cemunapsl, JIP — maGoparopusie
sanstusi, CPC — camocTosiTenbHast paboTa CTyAeHTA.



2.3. Conep:xanue pa3iesoB (TeM) THCHUTLIUHBI

2.3.1. 3ausaTud JeKIMOHHOr0 THIIA

HaumMeHoBaHue
pasnena (TeMbl)

Coneprkanue pasnena (TeMbl)

Dopma Teky1ero
KOHTPOJIS

BBenenne B atom-
HYIO QHU3UKY

[IpenmMer u 3amaun aTOMHON (PU3UKHU, €€ MECTO
cpenu apyrux usmdeckux Hayk. Mukpomwp.
Macmrabpl. DKCIIepUMEHTAIBHBIE JaHHBIE O
ctpoeHun aroMa. CepHalibHbIE 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN
npuHuun Putna, tepmel. Kiaccuueckas mo-
nenb aroma TomMcoHa. DJIEMEHTHI Kilaccuue-
CKOM T€OPUH 3JIEKTPOMArHUTHOI'O U3JIYyYEHHUSI.

OTBeTbl Ha KOHTPOJb-
HbI€ BOIIPOCHI / BBI-
MOJIHEHUE  TMpPaKTHYe-
CKHUX 3a/JlaHUi / OTYeT
[0 BBIIIOJHEHHOW Jia-
O6opaTopHoi paboTe

[lnanerapnas Mo-
JieNlb aToMa

OmnsiTel Peszepdopna. Anepuas monens aroma.
BeiBog ¢opmynsl Pesepdopaa mis paccesHus
o-gactun. Ciencteus u3 onelToB Pesepdopra.
DKcnepuMeHTallbHas MpoBepka (opmyibl Pe-
3epdopaa. IlnanerapHas mopnens atoma Pe-
3epdopaa. CronkHoBeHue wactun. CedeHue
paccesiHusl.

OTBeTbl Ha KOHTPOJb-
HbIE€ BOIIPOCHI / BBI-
MOJIHEHUE  TMpPaKTHYe-
CKHUX 3a/JIaHUi / OTYeT
10 BBINIOJHEHHOW JIa-
OoopaTopHoii pabote /
TECTUPOBAHUE

EOpOBCKaH MOACIb
aToMa BOJ0opoaa

Mogens atoma Bogopoaa o H. bopy. Teopus
H. bopa mis aroma Bogopoaa. Ilocrynarsr bo-
pa. Jloka3aTenbCTBO CYLIECTBOBAHUS TUCKPET-
HOM CTPYKTYpbl DJHEPreTUYECKHX YpPOBHEH
atomMoB. Omnbitel @panka u ['epua. Cnek-
TpaJIbHBbIE CEPUU BOIOPOAONOAOOHBIX aTOMOB.
[Ipunuun coorBerctBus. Henocratku teopuu
bopa.

OTBeThl Ha KOHTPOJIb-
HbIE BONPOCHI / BHI-
MOJTHCHUE  MPaKTHYe-
CKHX 3aJaHUi / OTYeT
10 BBINOJIHEHHON JIa-
OoparopHoii pabote /
TECTHUPOBAHUE

KopnyckynsapHo-
BOJIHOBOH nya-
JIU3M

Yactuupsl 1 BosiHbL. KopnycKynspHO-BOJIHOBOU
nyanu3Mm. BonnoBas (yskiumsa. ['mmoresa ne
bpoiins m ee dKCIEpUMEHTAIbBHOE IOATBEP-
XKJIEHHUE Ha Mpumepe Iudpakiuu JIEKTPOHOB,
aTOMOB, HEUTPOHOB. CBoiicTBa BONH 1e bpoii-
ns1. Pa3oBasg U IPyYIIOBAas CKOPOCTH BOJIH i€
bpoitna. Oneitel JleBuccona — JIxepmepa u
Tomcona. BonnoBoii maker. CtaTucTHYECKUI
XapakTep CBA3U KOPIYCKYJIAPHBIX U BOJTHOBBIX
CBOMCTB.

OTBeTBl Ha KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
IIOJIHEHUE  IpaKTUYe-
CKHX 3a/laHuil / TecTH-
poBaHue

OCHOBBI KBaHTO-
BOU TEOpUH

OcHOBBI KBaHTOBOM MexaHUKU. COOTHOILIEHNE
HeomnpezaeneHHoctel ['eitzenOepra. IlpunHnun
cyneprosunuu. OnepaTopbl (PU3HYECKHX Be-
auuuH. CoOCTBEHHBIE 3HAYEHMS] U COOCTBEH-
Hble (QyHKIMHU oreparopoB. OCHOBHBIE olepa-
TOpbl BaKHEUIINX (DU3MUECKUX BEIMYUH (KO-
OpAMHATHI, MMIIYJIbCA, MOMEHTAa HMIIYJIbCA,
KBaJipaTa MOMEHTa UMIIYJbCa, MPOEKIUU MO-
MEHTa MMITYJIbCA, KHHETUYECKON IHEPIUH, I10-
TEHIIMAJILHON YHEPTUH, TIOJTHON YHEPTHUN).

OTBeTHl HAa KOHTPOIb-
HBIE BOTIPOCHI /
/  BBITIOIHEHUE KOH-
TPOJIBHOW paboThl /
BHITIOJTHEHUE TPAKTH-
YECKUX 3aIaHUI

VYpasuenue Illpe-
JUHTEpA

DIEeMEHTbl  HEpESTUBUCTCKON  KBAHTOBOM
teopun. BonHoBoe ypaBHeHnue Knelina — I'op-
noHa. BpeMeHHOe U cTallMOHapHOE ypaBHEHUS

OTBeTbl Ha KOHTPOJb-
HbIE BOMPOCHI / BBI-

IIOJIHCHHUC IMMPAKTHUYC-
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[lIpenunrepa. IIpocreitmme ogHOMEpHBIE 3a-
Jaud KBAHTOBOW MEXAHHUKH: YacTHIA B «IIO-
TEHIIUAIBHOM SIIIUKE.

CKHUX 3aJaHuil / TeCcTH-
poBaHmHe

KBanToBas Teopus
aToMa BOZOpoa

OCHOBBI KBaHTOBO-MEXAHHYECKOTO MPEJCTaB-
JIeHUs. 0 CTpoeHuH aToMa. OTHOIIEKTPOHHBIH
atoM. YpaBHenue lpenunrepa mis aroma BO-
nopona. Pu3nuecKuid CMbBICT KBAaHTOBBIX YH-
cen. DHeprerudeckuit cnektp. [IpaBuna oT60-
pa. BonHoBble (yHKIMH U pacmpenerneHue
IJIOTHOCTA BEPOSITHOCTH 1S-COCTOSIHUE dJIeK-
TpOHA B aTOME BOJI0poAa (HOpMaIbHOE COCTO-
STHAE aTOMa).

OTBeTbl Ha KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
MOJIHEHUE  TMpaKTHYe-
CKHUX 3aJlaHUi / OTYeT
10 BBIIIOJHEHHOW Jia-
O6opaTopHoit paboTe

KsanroBanue
aTOMOB

ATOMBI IIENOYHBIX MeTaIoB. CHEKTphI aTo-
MOB IIEJIOYHBIX MeTauioB. Cepun B CIEKTpax
LIEJTOYHBIX METAJUIOB M HMX MPOUCXOXKICHUE.
3akoH Mo3mu. IT'mmore3a VYiaenOcka wu
l'ayncmura. Cniue snekrpona. [lpunnun Ilay-
JA W 3aIl0JJHCHUE AaTOMHBIX COCTOSHUM 3JICK-
TpoHaMH. ATOMHBIC OOOJIOYKH U 110000JI0Y-
K. OJeKTpoHHass KoHpurypamus. OObsICHE-
HHUE MEPUOJIMYECKUX CBONCTB U CTPOCHUS CH-
crembl eMeHToB J[. MeHieneena.

OTBeTHl Ha KOHTPOJIb-
HbIE BOINPOCHI / BBI-
NOJHEHHE MpaKTHye-
CKHX 3aJaHuii / BBI-
NOJHEHHE KOHTPOJIb-
HOH paboThI / TeCTHPO-
BaHHE

MarauTtHsle CBOi-
CTBa aTOMOB

MaruutHble cBoiicTBa aTOMOB. OpOUTANIBHBIH,
MEXaHUYECKUN M MarHUTHBIM MOMEHTBI JJIEK-
TpoHa. Marneron bopa. [lonaHbIii MarHUTHBIN
MOMEHT OJHO3JIEKTPOHHOTO aToma. [ mpomar-
HUTHOE OTHOILIEHUE I OPOUTATHHBIX MOMEH-
TOB. DHEPrus aToMa B MarHuTHOM Tosie. O1mbi-
Tel lllTepna u ['epimaxa. DnexkTpoHHBIN napa-
MarHuTHbIN pe3oHanc (DIIP) u ero mpunoxe-
Hue. Dddexr 3eemana. ATOM B dJEKTpUYe-
ckoM nosie. Dddext Hltapka.

OTBeThl Ha KOHTPOJIb-
HbIE BONPOCHI / BHI-
[OJTHEHHWE  IIpaKTHYe-
CKMX 3a/IaHUU

10

Pentrenosckoe
W3JTy4YCHHUE

TopMO3HOE UM XapaKTEPUCTHUYECKOE PpEHTIe-
HOBCKO€ u3inydeHue. Cepuu B CIEKTpPE Xapak-
TEPUCTUUYECKOTO U3IYYEHUS U €ro OCOOEHHO-
ctu. IIpoxok/IeHne pEeHTreHOBCKUX JIyded 4e-
pe3 BemecTtBo. JIeTEKTOpbl i  KOHTPOJIA
PEHTIE€HOBCKOIO U3JIy4EeHUSI.

OTBeTBl Ha KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
IIOJIHEHUE  IpaKTUYe-
CKHX 3aJaHUH

11

OnrTuyeckue
KBAHTOBBIE
paTopsbl

I'CHEC-

BeiHyX1eHHOE (MHIyIUPOBAaHHOE) U3JTy4YEHHE.
OnTuyeckre KBaHTOBBIE TIE€HEPaToOpbl (Jaze-
pbl). Baxneimme tumel nasepoB. OCHOBHBIE
KOMITOHEHTHI Jla3epa. CBOMCTBA JIa3€pHOTO U3-
JIy4EHHUS.

OTBeTBl Ha KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
MIOJIHEHUE  IpaKTUYe-
CKMX 3a/JaHui / OTYeT
[0 BBINIOJHEHHOW Ja-

6opaTopHOit paboTe

2.3.2. 3aHATHS CEMHUHAPCKOTO THINA

Ne
/i

HanmenoBaHue
paszzena (Tembl)

Copepxanue pazzena (TEMbI)

Dopma Tekyero
KOHTPOJIA

IInanerapuas Mmo-
JIeNb aToMa

OmnsiTsl Pezepdopna. Snepnas monens aroma.
BriBon popmyner Pesepdopna ans paccesHus
o-yactull. CnenctBus u3 onslToB Pesepdopra.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBI-

INOJIHCHHUEC IIpaKTU4C-
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DKcnepuMeHTanbHas mpoBepka Gopmyssl Pe-
3eptdopna. Ilmanerapuas moxens atoma Pe-
3epdopaa. CronkHoBeHue yactuil. CeueHue
paccesHusl.

CKUX 3aJaHui

BOpOBCKaﬂ MOACIIb
aToMa BOJOpoaa

Mogenbs aToma Bogopoaa o H. bopy. Teopus
H. bopa mig aroma Bogopoaa. Ilocrynarsr bo-
pa. Jloka3aTenbCTBO CYIIECTBOBAHUS TUCKPET-
HOM CTPYKTYpbl JHEPIreTUYECKUX YpPOBHEH
atomMoB. OmnbiTel ®Ppanka u ['epma. Crek-
TpaJbHBIE CEPHH BOAOPOAONOIOOHBIX aTOMOB.
[Ipunuun coorBercTBus. Henocratku teopuu
bopa.

OTBeTHl Ha KOHTPOJIb-
HbIE BOINPOCHI / BBI-
NOJHEHWE IpaKTHye-
CKMX 3a/IaHUU

Kopnyckynsipao-
BOJIHOBOM nya-
JU3M

Yactuipl 1 BoaHbl. KopimycKyisipHO-BOJIHOBO#M
nyanu3M. BomuoBas ¢ynkmms. ['mmoresa ne
Bbpoiisis u ee sKClepUMEHTaIbHOE MOJTBEP-
KJICHHE Ha mpuMepe Tudpakiiuy dIeKTPOHOB,
aTOMOB, HEUTpoHOB. CBOICTBA BOJH A€ bpoii-
ns. ®a3oBasi U TPyNIOBas CKOPOCTH BOJIH [I€
bpoiinsa. Oneitel JleBuccona — Jlxepmepa u
Tomcona. BonnoBoii maker. CratucTUyecKuit
XapakTep CBA3U KOPIYCKYJISIPHBIX U BOJTHOBBIX
CBOJCTB.

OTBeTHl Ha KOHTPOJIb-
HbIE BOINPOCHI / BBI-
NOJHEHWE IpaKTHye-
CKMX 3a/IaHUU

OCHOBBI KBaHTO-
BOU TEOPHUH

OcHOBBI KBaHTOBOW MeXaHUKHU. COOTHOLIEHUE
HeomnpezaeneHHoctel ['eitzenOepra. IlpunHuun
cyneprno3unuu. OnepaTopsl (PU3NYECKUX Be-
muyrH. CoOCTBEHHBIC 3HAYEHUS U COOCTBEH-
Hble QyHkuuu oneparopoB. OCHOBHBIE omepa-
TOpPHI BOXXHEUINX (DU3MUECKHUX BEIHYUH (KO-
OpJMHATBI, MMIYJbCa, MOMEHTa HMIYJIbCa,
KBaJ[paTa MOMEHTAa MMITYJbCa, MPOEKIIUH MO-
MEHTa UMITYJIbCa, KHHETUYECKON 3HEPruu, Mo-
TEHIIUAJILHON YHEPTUH, TIOJIHON YHEPTHUN).

OTBeThl Ha KOHTPOJIb-
HbIE BONPOCHI / BHI-
[OJTHEHHUE  IpaKTHYe-
CKMX 3a/IaHUU

VpaBuenus Illpe-
JUHTEpa

ONEeMEHTBl  HEPENSITUBUCTCKOM  KBAaHTOBOM
teopun. BoimHoBoe ypaBHenune Kneitna — I'op-
JoHa. BpeMeHHOE U cTallnoOHapHOE ypaBHEHUS
[penunrepa. I[Ipocteitimme OIXHOMEpHBIE 3a-
Jlaud KBAHTOBOM MEXaHMKHU: 4YacTULA B «IIO-
TCHIIUAJIbHOM AIITUKE).

OTBeTBl Ha KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
MIOJIHEHUE  TIpaKTUYe-
CKHX 3aJaHUH

KBanToBas TCOpHUA
aToMa BOJ0opoaa

OCHOBBI KBAaHTOBO-MEXaHUYECKOTO MpPECTaB-
JeHus 0 cTpoeHnr atoMa. OIHOAIEKTPOHHBIHI
atroM. YpaBHenue lllpeaunrepa s aroma Bo-
nopoaa. dOU3HYECKHiA CMBICT KBAaHTOBBIX YH-
cen. DHepreruueckuil cnektp. I[IpaBuna or6o-
pa. BomHOBBIe (GyHKIMH W pacrpeneeHne
IUIOTHOCTH BEPOSTHOCTH 1S-COCTOSIHUE 3JIEK-
TpPOHa B aTOMe BOAOPOAa (HOpMaIbHOE COCTO-
STHUE aTOMa).

OTBeTbl Ha KOHTPOJIb-
HbIE BOMNPOCHI / BBI-
MOJIHEHUE  MpPaKTHYe-
CKHX 3aJIaHUil / BBI-
MOJIHEHHE  KOHTPOJIb-
HOM pabOTHI

KBanToBauue
aTOMOB

ATOMBI TIENOYHBIX MeTaIoB. CHEKTphI aTo-
MOB ILIEJIOYHBIX MeTaiioB. Cepun B CIEKTpax
IIEJTOYHBIX METAJUIOB M HMX MPOUCXOKICHUE.
3akoH Mo3mu. I'mmore3a VYienbOeka wu
l'ayncmura. CnimH snektpona. [Ipunnun Ilay-

OTBeTHl Ha KOHTPOJIb-
HbIE€ BOIIPOCHI / BBI-
MOJHEHUE TMpaKTH4e-
CKHUX 3aJIaHUI

11




JIM ¥ 3alO0JIHCHHE aTOMHBIX COCTOSIHHMH DJIeK-
TpoHaMU. ATOMHBIE 00OJOYKH U TOI000I0Y-
KH. OnekTpoHHass KoHpurypamus. OObscHe-
HUE TIEPUOJIMYECKUX CBOMCTB M CTPOCHHS CH-
crembl aneMeHToB J[. MeHeneena.

8 MarnuTHble cBOH-|MarHuTHbIe cBOMcTBa aToMOB. OpOuTaNbHbIN, OTBETH HAa KOHTPOJIb-

CTBa aTOMOB MEXaHUYECKUH U MarHUTHBII MOMEHTBI 3JI€K-|{Hbleé BONPOCHl / BBI-
TpoHa. MarnetoH bopa. IIogHBII MarHUTHBIN|IIOJIHEHHE  INIpaKTH4e-
MOMEHT OJJHORJIEKTPOHHOI0 aroma. ['mpomar-|CKux 3aaaHuil/ BBINOJ-
HUTHOE OTHOIICHHE I OPOUTAIBHBIX MOMEH-{HEHHE  KOHTPOJIbHOU
TOB. DHEPrus aToMa B MarHUTHOM 11oJie. Omnbl-[paboTsl
Tl IlITepna u I'epnaxa. DnekTpoHHBIN Mapa-
MarHuTHbIN pezoHanc (OI1P) u ero mpumosxke-
Hue. Dddexr 3eemana. ATOM B IJIEKTpUYe-
ckoM moste. Dddext lrapka.

2.3.3. JIaGopaTopHble 3aHATUS
No HaunmeHnoBaHue Dopma TeKyuero

Coneprxanue pasnaena (TeMbl)

n/m  [pa3aena (TeMbl) KOHTPOJIS

1 Beenenne B artom-|[Ipenmer m 3amaum atomMHON (pusuku, ee Me-|{OTBETHI Ha KOHTPOJIb-
HYI0 (QU3uKy CTO cpenu Ipyrux (usnueckux Hayk. MUK-|Hble BOIpPOCHl / BbI-

poMup. Macmrabpl. DKCIEPUMEHTAIbHBIC|IOJTHEHNE MPaKTHYe-
JaHHble 0 cTpoeHun aroma. CepuainbHble 3a-|CKUX 3aJaHUN / OTYeT
KOHOMEPHOCTH B aTOMHBIX CIEKTPaxX, KOMOH-|M 3alliTa BBIIOJIHEH-
HalMOHHBIN npuHIMn Putua, Tepmel. Knaccu-|Hoit nabopaTopHOH
yeckass Mojelb aromMa TomcoHa. DJIeMEHTbI|paboThl
KJIACCUYECKON TEOpUU DJIEKTPOMArHUTHOIO

W3JIy4CHMUS.

2 [Inanerapnas  Mo- OmnsiThl Pesepdopaa. Anepnas moaens|OTBETH Ha KOHTPOJIb-
nenb aroma Pesep-laroma. BwiBog ¢opmynbel Pesepdopaa nansijHble BOIpOChl / BBI-
¢opna-bopa paccesHust a-yactull. CileacTBUs U3 ONBITOB|TIOJIHEHHE TpaKTUYe-

Pesepdopna. DKcreprMeHTaIbHAs NPOBEPKa|CKUX 3aJaHUM / OTYET
¢dopmynsl Pezepdopna. IlnanerapHas mozaens|d 3alldTa BbIMOIHEH-
aroma Peseppopma. CTONKHOBEHHE YaCTHIL. /HOM 71a60paTOPHOM
Ceuenue paccestHus. paloThI
CrnexTpaibHble CEpUU aromMa BOAOPO-
na. DneMeHTapHas OOpOBCKas TeOopus aToMa
Bojopoaa. Ilocrymarel bopa. Dxcnepumen-
TaJbHOE TOJATBEPKICHUE TUCKPETHOU CTPYK-
Typbl SHEPreTUUECKUX YPOBHEW aTOMOB, OIIbI-
Tbl Opanka u ['epna. bopoBckas Mozenb aro-
Ma Bojoposa. CrnekTpalibHble CEpUH BOAOPO-
nonoo0HBIX cucteM. Henmocratku Teopun
bopa.
3 VYpasuenuss  Ilpe- BpemenHoe u crannoHapHoe ypaBHE-|OTBETBI Ha KOHTPOJIb-

BOJIOpOJA

nuHrepa u kBaHTO-|{HuA [lIpennnrepa. KBanrtoBanme. YpaBHEHMS
Bas Teopusi aroma|lllpenunrepa B omeparopHoil ¢popme. Onepa-

top 'ammiibroHa. OmnpezeneHue sHEpreTHYE-

CKOTO CTIEKTpa CHUCTEMBl KaK 3ajada Ha co0-

CTBEHHBIE 3HaUEHU omneparopa [ 'aMuiIbToHa.
KBaHTOBO-ME€XaHMUECKOE  OMUCAHUE

HBIE BOIPOCHI / BBI-
MOJIHEHUE TpaKTH4e-
CKHMX 3aJaHuii / oT4yer
W 3alIUTa BBIMOJIHEH-
HOM  jabopaTtopHOi
paboThI
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atomMa Bojopojna. YpaBHenue Illpegunrepa
1. aroMa  Boaopoda. PUHYECKHM CMBICIT
KBaHTOBBIX uucel. Pa3neneHue nepemMeHHBIX.
VYrioBoe 1 panuaibHOE PACIpENeICHUE dIIEK-
TPOHHOM TJIOTHOCTH. DHEpPreTUYeCcKuii
cnektp. Oneparopsl MOMEHTa HUMITyJIbCa WU
MPOEKIIMM MOMEHTa HUMIyJIbCa U HUX COO-
cTBeHHBbIe 3HaueHus. [IpaBmma ordopa. Hop-
MajbHOE cOCTOsiHME aToma. BomHoBble QyHK-
WU U pacpe/iesieHUe IUIOTHOCTH BEPOSTHO-
CTU. 1S-COCTOsIHME 3JIEKTpOHA B aTOME BOJIO-
pona.

4 MHOrosy1eKTpoHHbIE KBanToBanue BOJIOPOJ101I0100HBIX|OTBETHl HA KOHTPOJIb-
aTOMBI aToMOB. KpaTHOCTh BBIPOXKICHHS SHEPreTH-|HbIE BOIPOCHl / BBI-
yeckux ypoBHeil. CHMBOJIMKAa COCTOSIHUM|IOJIHEHUE IpaKTHye-
9JIEKTpOHA B aToMe. PacmpeneneHue MIOTHO-|CKUX 3aaHUN / OTYET
CTH BEPOSITHOCTU. YPOBHH M CHEKTPHI II€JI0Y-|U 3AIIUTa BbINOJIHEH-
HbIX MeTtawioB. [IpaBunma orbGopa M cHek-|HOM nabopaTtopHOit
TpajJbHble cepuM. TOHKas CTPYKTypa CIeK-|paboThl
TPaJbHBIX JIMHUH BOJOPOJONONOOHBIX aTo-
MOB.
OpOuTasibHbIE MAaTHUTHBIA U MEXaHH-
yeckuil MOMeHThI. CIIuH U COOCTBEHHBIN Mar-
HUTHBII MOMEHT OJJIEKTpOHA. OKCHEpUMEH-
TaJIbHOE  JIOKAa3aTeJIbCTBO  CYIIECTBOBAHHUSA
cnuHa, onbiTel Iltepna—I'epmaxa. IlomHbli
MOMEHT wuMmIysbca. OmnucaHue COCTOSTHUN
9JIEKTPOHA B aTOME C IOMOIIBI0 Hab0OPOB
KBAaHTOBBIX uucesl. CnMH-OpOUTaIbHOE B3au-
MOJICHCTBHE.
5 Ontuueckue KBaH-|BblHyXJeHHOE (MHIYLIUpPOBaHHOE) u3My4ye-|OTBETbl Ha KOHTPOJIb-
TOBBIE TeHepaTopbl |HHe. ONTHYECKHME KBAHTOBBIE T'€HEPATOPHI|HbIE BONPOCHI / BHI-
(mazepsl). Baxneimme Tunsl gasepoB. Oc-|MONHEHHE TMpakKTHye-
HOBHBIE KOMITOHEHTHI Jiazepa. CBOMCTBA Ja-|CKUX 3aJaHUN / OTYET
3€pHOT0 M3JIyYEHHS. U 3alUTa BBIOJHEH-
HOM nabopaTopHOH
palboThI
2.3.4. Ilepeyennb 1a00paTOPHBIX padoT
Ne Ne Kon-Bo
L |pasaema HaumenoBaHue 1a60paTopHBIX paboT 4ACOB
JVICITATUTHHEI
1 1,2 Omnpenenenre OTHOIIECHUS 3apsijia AIEKTPOHA K ero mMacce MeTo- |4
JIOM MarHeTpoHa
2 1,2 Atomubie monenu Jlx. Tomcona u O. Pesepdopna 4
3 2 OmneiT @panka u ['epua 4
4 2,3 W3yuenne cepuaibHBIX 3aKOHOMEPHOCTEH B CIIEKTpe aToMa BO- |6
Jopoja
5 2,3 Crektp aToMa Bojiopoa. Atom bopa 4
6 4 M3yuenne cnexTpa atoma HaTpus 6
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7 |5 | U3yuenue neon-renuenoro nasepa 4
Hmoeo: 32

2.3.5. MeToanyeckue yKazaHus K JJa0opaTopHbIM padoTaM

[IpoBenenue Bcex 3aHATUN JTAOOPATOPHOTO MPAKTUKYMa MPEIyCMOTPEHO B CIICIUAIU3UPO-
BaHHOU yueOHOU «JlabopaTopuu aTOMHOM U siiepHON (U3UKHY», CHA0KEHHON BCEM HEOOXOIUMBIM
000pyI0BaHNEM, KOMITBIOTEPAMU U 3KCIIEPUMEHTAIBHBIMUA YCTaHOBKAaMH IS 3()()EKTUBHOTO BBI-
MOJIHEHUS! COOTBETCTBYIOIIUX JTAOOPATOPHBIX PaboT.

[To mabGoparopHOMY MPAKTHKYMy B pamKax AUCHHUIUIMHBI «ATOMHas (U3MKa» B KAaueCTBE
OCHOBHOT'O MCTOYHHMKA MCIOJB3YETCsI MOArOTOBIEHHOE MpenoiaBaTessiMu Kadeapbl OMTOIEKTPO-
Huku Ky6I'Y yueOHO-MeToandeckoe mocooue:

AtomHas ¢usuka: yueoHo-meroauueckoe mocooue / [A.Il. bapkos, B.C. lopom, B.E. JIsI-
ceHko u 1p.|; M-Bo obpa3oBanust u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. — KpacHogap:
[KybaHckwuit rocynapcTBeHHbI yHUBEpCUTET], 2016.

[To utoram BBINMOJHEHHS KaKJOW J1a00paTOPHOM pabOTHI CTYACHT COCTABIISIET MOJPOOHBIN
MUCHbMEHHBIA OTUYET, ONMUPAsICh HA KOTOPBIN JT0JKEH B Oece/ie ¢ MpernoaaBaTeeM MpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO MaTepHala, oTHocsmerocss k padore. [Ipo-
BEpKa 3HAHUIl CTy/IeHTa OCHOBaHA Ha KOHTPOJBHBIX BOINPOCAX, MPUBEICHHBIX B OMUCAHUH PAOOTHI
U JIOTIOJIHUTEIFHBIX BOIPOCAX, KACAOIINXCS COOTBETCTBYIOUIMX Pa3/IeIOB OCHOBHOW JUCIUILIMHBI
«ATOMHas QpU3MKay.

B pesynbTare BHINOIHEHUS 1a00PaTOPHBIX PadOT M UX 3aIIUTHl Y CTYIEHTOB (POPMUPYIOTCS
u onenuBatotcsi Tpedyembie ®I'OC BO u OOII no nanpasnenuto 11.03.01 Paguorexnuka (mpo-
¢wib: PammorexHW4eckue cpeincTBa mepeaayd, nmpuemMa M 00pabOTKHM CHUTHAJIOB) KOMITETCHIIWU:
OIIK-1, OIIK-2.

JlabopaTopHas padora Ne 1.

OmnpenesieHne OTHOLIECHUSA 3apPsA/Aa JIEKTPOHA K €ro Macce MeTOA0M MarHeTpoHa.

[{enb paGOTHI:

— U3YUYUTh JBUKEHHE 3JIEKTPOHA MPH CYNEPIIO3UIINU MOCTOSHHBIX AJIEKTPUYECKOTO0 U Mar-
HUTHOTO MOJIEH;

— U3MEPUTH 3aBUCUMOCTh aHOJIHOTO TOKa OT MHIAYKIIMM MAarHUTHOTO IMOJIA MPH Pa3Iu4HbIX
AQHOJHBIX HANIPSDKEHUSAX U PACCUMTATh YICIbHBIN 3apsijl 3JEKTPOHA;

— OLIEHUTh MOTPELIHOCTH U3MEPEHUH.

Copepxanue oTuera

[TonpoOHBIN NUCHMEHHBIN OTYET, COAEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIIEI0BAHNUS,
HE00XO0/IMMBbIE TEOPETUUECKHUE CBEIECHUS, MIUTIOCTPATUBHBIA MaTepHall, MOJIy4YeHHbIE YKCIIEPUMEH-
TaJbHbIC JIaHHbIE, OCHOBHbIE pacueTHbIE COOTHOILIEHUS M pacCUMTaHHbIE MapaMeTpbl, HEOOXOAU-
Mble rpaduyeckre 3aBUCUMOCTH M TaOJIMIIbI JAHHBIX. AHAU3 U 00BACHEHHE MOITYYEHHBIX PE3YIlb-
TaToB. [IuChMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 3a/laHusl, IPUBEJACHHbIE B OMMCAHUU DPa-
OOTHI.

KoHTpoabEHEIE BOIIPOCHI:

1. Kak ycTpoeH MarHeTpoH €O CILUIOIIHBIM aHOJOM?

2. BeiBeauTe pacripesiesieHre MOTEHIIMAa B TPOCTPAHCTBE MEXKY KaTOJIOM U aHOJOM.

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

4. Kak 3anuceiBaetcst hopmyna, onpeenstomnias cuiny Jlopenma?

5. BeBenute hopmyIty Ui MAHUTHOTO TOJISt HA OCH COJICHOU/IA.

6. Haueptrre cxemy yCTaHOBKH JUIS OpeaesieHust €/M 3JIeKTPOHA ¢ UCIIOJIB30BAaHUEM MarHe-
TpOHA.

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

JlaGoparopHasi padora Ne 2.
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OnbiT ®panka u I'epua.

[{enb paGOTHI:

— M3YYHTh TPOIIECC BO30YKACHUSI aTOMOB HHEPTHOTO Ta3a AJIEKTPOHAMH;

— U3MEpUTH MEePBbIe MOTEHIIUAIBI BO30YKIEHUS (PE30HAHCHBIE MOTEHIIUANIbI) HHEPTHBIX ra-
30B ¥ ONPEACTUTh UCCIIEAYeMbIC HHEPTHBIC Ta3bl;

— OLIEHUTH MOTPELTHOCTH U3MEPEHHI.

Copepxanue oTueTa

[TonpoOHBIi TUCHMEHHBIN OTYET, COEPKALIUI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUSA,
HEOO0XO/IMMBbIE TEOPETUUECKHUE CBEICHUS, MIUTIOCTPATUBHBIA MaTepHall, MOJIy4eHHbIE YKCTIEPUMEH-
TaJbHBIC JIaHHbIE, OCHOBHbIE pPacueTHbIE COOTHOILIEHUS M pacCUuMTaHHbIE MapaMeTpbl, HEOOXOaU-
Mble rpa)uyecKre 3aBUCUMOCTH M TaOJIHIIbI JaHHBIX. AHATIN3 U 0OBSCHEHHE MOIYUYCHHBIX PE3YIib-
TaToB. [IucbMeHHbIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI U 3a/laHus, IPUBEJCHHBIC B OMUCAHUH pa-
OOTHI.

KoHTponbHbIe BONPOCHL:

1. Uro noarBepxknaercsa onbitoM Opanka u ['epua?

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

3. BeiBecTr (opMyIbl OTHOCHTENBHON yOBUIH SHEPTUU AJIEKTPOHA MIPH YIPYTOM U HEYIIPY-
TOM COYJapeHUU €ro ¢ aTOMOM.

4. ChopmynupoBath noctynarsl bopa.

5. UTto Ha3bIBaETCS XapaKTEPUCTUKOMN 3aJCPHKKU JTaAMIIbI?

6. OOBsicauTe (OpMy aHOIHOW XapaKTEPHCTUKH, H300pakeHHOW Ha puc. 9 ydeOHO-
METOUYECKOTO MOCOOUSI.

7. YcnoBue Aee << E; — E1 < E1 .ABNseTCS YCIOBHEM HEYNPYroro CTOJIKHOBEHHS 3JIEKTPOHA C
aTOMOM Cpa3y IO JOCTHKEHHU SHEPTruM BO30YXKIIEHHsS pe30HaHCHOTrO ypoBHs. [lo Bcemy nu oObeMy
JIaMIIBI TIPOUCXOAAT TaKUE HEYIPYrue CTONKHOBeHH U, ecm HeT, TO B KaKuX UMEHHO 00JIacTsIX JaM-
IIbl ¥ 1I04EMY?

JlabopaTopHnas padora Ne 3.

H3yyeHue HeOH-TeJIMEBOr0 Jia3epa.

[{enb paboOTHI:

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

— U3MEPUTH OCHOBHBIE XapPAKTEPUCTUKH JIA3EPHOTO U3ITY4YCHHUS,

— OLIEHUTH MOTPELIHOCTH U3MEPEHUH.

Copepxanue oTuera

[TonpoOHBIM TUCHMEHHBIN OTYET, COAEPIKALIUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBAHMUSI,
HE00XO0/IMMbIE TEOPETUUECKHUE CBEIECHUS, MJUTIOCTPATUBHBIA MaTepHall, MOJIy4YeHHbIE YKCIIEPUMEH-
TaJbHbIC JIaHHbIE, OCHOBHbIE PacueTHbIE COOTHOILIEHUS M pacCUMTaHHbIE MapaMeTpbl, HEOOXOAU-
Mble rpauyeckre 3aBUCUMOCTH M TaOIHIIbI JAHHBIX. AHATU3 U 00bSACHEHHE MOITYYEHHBIX PE3YIlb-
TaToB. [IuChMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 3a/laHusl, IPUBEJACHHbIE B OMMCAHUU pa-
OOTBHI.

KoHTpOJIEHBIE BOIPOCHL:

1. YeM npuHIMNNAIBHO OTINYAETCS U3ITyUEHHE JIa3epa OT U3JIyUYEHMsI Fra30BOro paspsaa?

2. KakoB mexaHu3M o0pa3zoBaHusl HHBEpcUHU HaceleHHocTH B Ne-He cmecn?

3. O0bscHUTE TEPMHUH «OTpHIIATENIbHAs a0CONIOTHAS TeMIIepaTypay», IPUMEHIEMbI HHOT1a
IIPU ONMCAHUU WHBEPCHH.

4. KakoB CIIeKTp U3Iy4eHHs ra30BOTo Jlasepa?

5. Yrto Takoe COOCTBEHHBIN THIT KOJIeOaHUI pe3oHaTopa?

6. KakoBa posnb ypoBHs 1S Heona?

7. UTo Takoe IUAIEKTPUUECKOE 3epKajlo, €ro JOCTOMHCTBA?

8. Kak 3aBuCHT ycuiieHHe B aKTUBHOM cpejie OT JaBJIeHUs Ta30BOM cMecH B TpyOKe U ee Jua-
MmeTpa?

9. Ilokaxwure, siBisgercs 11 uccienyemsiii Ne-He nazep o1HOUaCTOTHBIM?
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JlaGoparopHasi padora Ne 4.

H3yueHue cepuajibHbIX 3aKOHOMEPHOCTEI B CIIEKTPe aTOMa BOA0POaA.

[{enb paGOTHI:

— U3YYUTh CEepHATIbHBIC 3aKOHOMEPHOCTH B BUIUMON OOJIACTH CIIEKTPa aTOMa BOAOPOA;

— W3MEPUTH JJIMHBI BOJIH OCHOBHBIX JIMHUH CIIEKTpa BOJOpoJa B cepuu bansmepa u paccuu-
TaTh BEJIMUMHY NOCTOsIHHOW Punbepra;

— OLICHUTh MOTPEIIHOCTH U3MEPEHUM.

Copepxanue oTueTa

[TonpoOHBIi TMCHMEHHBIN OTUYET, COEPKALINI CTPYKTYPUPOBAHHYIO CXEMY HCCIEAOBAHNUS,
HEO0OXOUMBIE TEOPETUUECKUE CBEJICHUSI, MILTIOCTPATUBHBIA MaTepua, MOJy4yeHHbIE YKCIIEPUMEH-
TaJbHBIC JIaHHbIE, OCHOBHbIE PacueTHbIE COOTHOILIEHHUS M PACCUUTAHHBIC MapaMeTpbl, HEOOXOIU-
MbI€ TpadUICCKUE 3aBUCHMOCTH U TAONHIIBI TAaHHBIX. AHAIH3 U OOBSICHEHHUE TIOTYYCHHBIX PE3yIib-
TaToB. [IuCbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U 33JaHUs, IPUBEICHHBIE B ONUCAHUM pa-
OOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Kakumu KBaHTOBBIMU YMCIIAMH XapaKTEPU3YETCsl OTAENIbHBIN 3JeKTpoH B atome? Kakue
3Ha4YeHMs OHU NMpUHUMAarT? KakoB ux pu3nveckuii cMbIci1?

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

3. BeiBeaute popmyIbl At BEIUKMCICHUS TOCTOSAHHOM Punbepra.

4. Kakue Bubl cepuil HaOJIIOIAI0TCS B CIIEKTPE OJHOAJIEKTPOHHBIX aTOMOB?

5. B xakom Juara3oHe JUIMH BOJIH JIeKaT KOHKpeTHble cepun (Jlaiimana, banbemepa, Ilamie-
Ha, bpokera, [1pyHna) 1 KakOBBI X cepHUaTbHBIC 3aKOHOMEPHOCTH?

5. UTo Takoe creKTpajabHble TePMbI, KAKOB UX (PU3UYECKUN CMBICT?

6. Kakue criekTpajibHble CEpUr JOCTYIIHBI JUI U3yYEHUS Ha JAHHOW HKCIIEPUMEHTAIbHON ycTa-
HOBKE?

7. UTo Takoe 3HEprus MOHU3ALMU aToMa U KaK OILIEHUTh €€ BEIMUYUHY JJIs BOJOPOI0N000-
HBIX aTOMOB?

8. Kak BiusieT yueT KOHEUHO! BEJIMUMHBI MACCHI /Ipa Ha 3HaYeHUe NocTosHHON Punbepra?

9. Moxer siu MoJiens bopa 00bsACHUTD JTMHENHYAThI MOJIEKYIISIPHBIN CIIEKTP BoAopoaa?

JlabopaTopnasi paGora Ne S.

CunekTp aroma Boaopojaa. Atom bopa.

[{enb paGOTHI:

— MOJICJINPOBAHKE IKCIIEPUMEHTAIILHON 00pabOTKH CHIEKTpa MOTJIOIIEHUSI aTOMa BOJIOPOAa;

— ONIPECIIEHUE YPOBHEN DHEPIUU;

— noctpoenue popmyisl banbmepa,

— BU3yaJIn3alysl IOJIYKIACCUUECKUX MOJENIEN aTOMa BOJOPOA.

[TpuOops! 1 NpUHAATIEKHOCTH:

— KOMITBIOTED C NporpamMmoit «PU3uKka MUKPOMHPay.

CopepxaHue oTueTa

ITopoOHBI MMCEMEHHBIN OTYET, Colep KAl CTPYKTYPUPOBAHHYIO CXEMY UCCIIEOBaHUS,
HEO0OXOUMbIE TEOPETUUECKHE CBEJICHUS, MILTIOCTPATUBHBIN MaTepua, MOJTYy4eHHbIE SKCIEPUMEH-
TaJIbHBIE JaHHBIE, OCHOBHBIE PAacUeTHbIE COOTHOLICHHMS M pacCUMTAaHHBIE MapameTpbl, He0OXOu-
Mble TpaduyecKre 3aBUCUMOCTH U TaOJHIIbl TaHHBIX. AHAIU3 U OOBSICHEHHE TIOJYyYEHHBIX PEe3yiib-
taToB. [IuCbMEHHbIE OTBETHI HA KOHTPOJIBHBIE BOMPOCHI U 3a/laHUs, IPUBEACHHBIE B OMMCAHUH pa-
OOTHI.

KoHTpoIbHbBIE BONPOCHI:

1. Kak npezacrasisieTcst cTpoeHne aroma o mojenu Pesepdopma?
2. B uem 3akirouaercs coaepkanue nocrynaros bopa?

3. Korna atom usnyuaere cBer?

4. Kak omnpenensercst 4acToTa CBETa, UCIyCKaeMOro arToMoM?
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5. Kakoit mporuiecc Ha3bIBaeTCsl HOHU3aMeN aToma?
6. Kakas cepust TMHUH TTOJTy4Ynsia Ha3BaHue cepuu Jlalimana?
7. YeMy paBHa 3HEprusi KBaHTa cBeTa?

JlabopaTopHasi paGora Ne 6.

Atomublie moaean Lx. Tomcona u J. Pesepdopaa.

[lenb paOoTBhL:

— MOJIEIUPOBAHUE HKCIEPUMEHTOB 10 30HIMPOBAHUIO allb()a-4acTUIIAMU TMIOTETHYECKUX
MHUILEHEH C LENbI0 OIPEIEICHUS MOJCIINA aTOMa, aJIeKBaTHON PEAIbHOM.

[TpuGops! 1 NPUHAUIEKHOCTH:

— KOMIIBIOTED € IporpamMmon «Pu3nuka MUKPOMHPAy.

Copepxanue oTuera

[TonpoOHBIN NUCHMEHHBIN OTYET, COAEPIKALUN CTPYKTYPUPOBAHHYIO CXEMY UCCIIEJOBAHMUSI,
HE00XO/IMMBbIE TEOPETUYECKUE CBEIECHUS, WIUIIOCTPATUBHBIA MaTepHall, MOJIy4YeHHbIE SKCIIEPUMEH-
TaJbHBIC JIaHHbIE, OCHOBHBIE Pacu€THbIE COOTHOLIEHUS M pacCUMTaHHbIE IapaMeTpbl, HEOOXOAU-
Mble rpauyeckre 3aBUCUMOCTH M TaOJIMLIbI JAHHBIX. AHAIU3 U 00BACHEHHE MOIYYEHHBIX PE3YIlb-
TaToB. [IuChMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCH! U 3a/laHusl, IPUBEIACHHbIEC B OMMCAHUU Pa-
OOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Uem oTIIMyarOTCs MOZIEIHN aTOMOB, IpeuiokeHHble Jx. Tomconom u 3. Pesephopaom?

2. Ilouemy mozens atoma JIx. ToMcoHa He moy4niia JabHEHIIIEro pa3BUTHs?

3. Bo3moxxHO 111 Bocnipou3BecTu onbIT 3. Pesepdopra, ucnomnab3ys B KauecTBE MUIIEHU HE
30J10TO, a (hOJIBTY U3 JPYroro Marepuaia (HampuMep, CBHHIA), 2 BMECTO O-YACTHIl — ITyYOK AJICK-
TPOHOB WJIX IPOTOHOB?

4. Yto Takoe MpUIETbHBIN mapamMeTp?

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

6. Kak cBs13an npuLieabHbIN TapaMeTp ¢ yIiioM paccesHus?

JlabopaTopHas padora Ne 7.

N3y4yenne cnekTpa aToMa HaTpHs.

[{enb pabOTHI:

— W3YYUTh CHEKTP M3IYYCHHs HATPHUs U U3MEPHUTh AMMHBI BoNMH JuHui 1d u 2d >xenroro
ny0OneTa HATpHS;

— U3Yy4YUTh TOHKYIO CTPYKTYPY HEPT€TUYECKUX YPOBHEN aTOMa HaTpus;

— BBIYUCIIUTD SKCIIEPUMEHTAIBLHO TOCTOSHHYIO TOHKOH CTPYKTYPBHI 0.

Copepxanue oTuera

[TonpoOHBIM NUCHMEHHBIN OTUYET, COJEPKALINI CTPYKTYPUPOBAHHYIO CXEMY HCCIIEJOBaHMSI,
HE00XO0/IMMbIE TEOPETUUECKHUE CBEIECHUS, MJUTIOCTPATUBHBIA MaTepHall, MOJIyuYeHHbIE SKCIIEPUMEH-
TaJbHbIC JIaHHbIE, OCHOBHbIE PacueTHbIE COOTHOILIEHUS M pacCUMTaHHbIE MapaMeTpbl, HEOOXOAU-
Mble rpauyeckre 3aBUCUMOCTH M TaOJIHIbI JaHHBIX. AHAJIU3 U 0OBSCHEHHE MOJIyYEHHBIX PE3yJib-
TaToB. [IuChMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! U 3a/laHusl, IPUBEIACHHbIE B OMMCAHUU pa-
OOTBHI.

KoHTpoasHEIE BOIIPOCHI:

1. Kakue BUbI CBA3U CYIIECTBYIOT B CIIOXKHBIX aToMax? B ueM ux paznuuue?

2. Kakum o0pa3om u i 94ero BBOAUTCS MOHATHE TepMa atoMa? UTto oHO 03HavaeT?

3. YV HEKOTOoporo aroMa 3HaueHHE Pe3ybTHPYIOIIETO KBAHTOBOTO YMCIA S CIIMHOBOTO MOMEHTa
paBHO 2. [Ipu 3TOM 3Ha4YeHNE KBAaHTOBOTO YHMCIa L pe3ynbTHPYIOMIEro OpOUTATBEHOIO MOMEHTa PaBHO 3.
Hanmcats Bce BO3MOYKHBIE TEPMBI.

4. Y HEKOTOpPOro aTtoma 3Ha4YeHHEe PEe3YJBTUPYIOIIET0 KBAHTOBOTO YKCIIA S CIIMHOBOTO MOMEHTA
paBHO 2. [Ipu 3TOM 3HaYeHHE KBAaHTOBOTO YHCIa L pe3ynbTHUPYIOMIETO OpOUTAIIBHOTO MOMEHTA paBHO 1.
Hanmicats Bce BO3MOKHBIE TEPMBL.

5. KakoB ¢usnueckuit cMmpica «mpaBmil 0TO0pa»? Bo3MokeH TU B MPUHIIUIE TEPEXOI C
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6. Ilo manubM puc. 29 u 40 BermcnuTe SHEPrut0 TepMoB 3D3/2 5. PaBHBI In B TOUHOCTH
3HAYCHUS IHEPTUU ITUX TEPMOB?

7. Ha kakue cepuu NPUHATO JEIUTh CHEKTPHI CI0XKHBIX aToMoB? K kakol cepuu mpuHal-
JIEKUT UCCIIeyeMas B JaHHOW paboTe TuHUSA?

8. Uto Takoe cnuH-0pOuTaNIbHOE B3auMoIeiicTBrE?

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

10. IMepeuncnure ciocoObl BO30ykaeHHsT aTOMOB. Kakoif crioco® BO30YXKICHUS CBEUCHUS
HCITONIB3YETCs B JaHHOM padborte?

2.3.6. [IpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MP0EKTOB)

CornacHo y4yeOHOMY IUIaHY KypCOBBbIE paOOThI (MPOEKTHI) MO JAHHON AUCLMILIUHE HE
IIPEyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOIHYECKOro ofecrevyeHHusl I CaMOCTOATEIbHO PadoThI
00y4YaIIUXCS 10 JUCHHUILIMHE (MOYJII0)

No Bz CPC [TepeueHsb yueOHO-METOUIESCKOTO 00CCIICUCHUS TUCITUTUIAHBI

/i T10 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 |IIpopabotka  y4deOHOTO|MeETOAMYECKHE yKa3aHUS 10 OPTaHU3AIMUA CaAMOCTOSITEILHON pa-
(TEOpETHYECKOTO) OOTBI CTYJICHTOB.

Marepuania);

BBITIOJTHEHUE HWHAUBUIY-
ATLHBIX 3aJJaHUN;
pedepar;

MOJrOTOBKA K TEKYILEH

Y IPOMEXKYTOUHOM

arTTecTalinun
2 HOI[FOTOBKE[ K TIpaKTHu- MeTOI[I/ILIeCKI/IC YKa3aHud 10 OpraHu3alunuun CaMOCTOSITEIbHOM pa-
YCCKUM 3aHATUAM 0OTEI CTYJACHTOB.

3 |[loaroroBka Kk BbINOJ-MeTOAMYECKHE yKa3aHUS IO OpraHU3allMyd CaMOCTOSTEIbHOM pa-
HEHUIO  J1JaOOpaTOPHBIX |0OTHI CTY/IEHTOB.

pabot
, [lepeueHp yueOHO-METOANMYECKOTO O0ecieueHus
e HaumenoBanue pa3aena (Tembl) JTUCITUTIMHBI 110 BBITIOJHEHUIO
CaMOCTOSITeJIbHON PabOThI

1 BBezierne B aTOMHYO (QH3HKY 1. Casenbsen U.B. Kypc ¢pusuku [D1eKTpOHHBIA
2 llnaneTapHas MOZieNb aToMa pecypc]: yueOHoe mocobue: B 3 T. T. 3: KBanroBas omn-
3 boposckas MoJienib aToMa BOopo/a|tuka. AtomHas ¢usuka. dusuka TBepaoro tena. Ou-
4 KopnyckyaspHO-BONHOBOM  Jya-|3UKa aTOMHOTIO sifpa W 3jeMeHTapHbIx yactuil / CaBe-

JIN3M neeB U. B. — CII6.: JIaub, 2018. — 308 c¢. — Pexxum 1o-
5 OCHOBBI KBaHTOBOW T€OpUH CTyma:
6 VYpasuenue llpeaunrepa https://e.lanbook.com/book/9824 7#authors
7 KBanToBas Teopust aToMa Boopozaa 2. AtomHas ¢usuka: y4eOHO-METOINYECKOe
8 KBanToBanue aroMOB rmocodue / [AH BapKOB, B.C. JIOpOHI, B.E. JInicenko
9 MarauTHsle CBOWCTBA aTOMOB u 1p.]; M-Bo oOpasoBanus u Hayku Poc. ®enepanuu,
10 PEeHTIeHOBCKOE U3JTydeHHe Ky6anckwii roc. yH-T. — KpacHonap: [KybOanckuit roc-
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https://e.lanbook.com/book/98247#authors

11

OnTuyeckre KBaHTOBBIE T'€HEPATO-
pBI

yAapCTBEHHBIN yHHBepcuteT], 2016.

3. DOnexTpoHHBI Kypc «®Puzuka aroma»
(BxurouaeT B ceOs: 1) AIEKTPOHHBIA KypC JCKIHM; 2)
KOHTPOJIbHBIE BOIPOCHI MO pa3jienaM y4eOHOTro Kypca;
3) mpakTU4ecKue 3aJaHud 10 pa3zesiaM yueOHOro Kyp-
ca; 4) TecTsl MO paszzieiiaM y4eOHOTO Kypca); PEeKUM
JOCTyMa:

http://moodle.kubsu.ru/

4. Uponos U.E. KanroBas ¢uzuka. OCHOBHBIC
3aKOHBI: y4eOHOe mocobue [DIeKTpoHHBIH pecypc]:
yue0. mocodue — DnekTpoH. maH. — MockBa: M3na-
TenbecTBO «Jlaboparopus 3Hanui», 2017. — 261 c. —
Pexxum gocryna:

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

5. UponoB W.E. 3agaum mo oOmei ¢usnke
[DneKkTpoHHBIH pecypc]: yaeOHOe mocodue st By30B /
Hponos, N.E. — 11-e uzn. — M.: JIaGoparopus 3HaHUH,
2017. — 434 c. — Pexxum jgocryma:

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

6. CasenbeB U.B. Kypc obmieit ¢pusuku [Imex-
TPOHHBIN pecypc]: yuebHoe nocodue: B 5 1. T. 5: KBan-
TOBas onTuka. ATomHasi Gusnka. OuU3MKa TBEPJOro Te-
na. Ou3nuKa aTOMHOTO SIJIpa U AJIEMEHTAPHBIX YaCTHIL /
N.B. CapenbeB. — CII6.: Jlanb, 2011. — 384 c. — Pexxum
JI0CTyma:

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

7. Byakep JI. ATomHas ¢u3uka [DIeKTpOHHBINA
pecypc]: yueb. mocodue / JI. byakep, . Kumbenn, .
HeMwinbs. — OnektpoH. gaH. — MockBa: duzMaTiur,
2010. — 396 c. — Pexxum nocryma:

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

8. CuByxun /JI.B. O6mwuit xypc ¢puzuku. T. 5:
AToMmHas u saepHas gusuka. — M.: @uzmaraut, 2006.

9. Tpodumona T.M. Kypc ¢puzuku: yuedbHoe mo-
coOue Il MHKSHEPHO-TEXHUYCCKUX CIEIHATbHOCTEH
By30B. — M.: Akanemus, 2010 (18-e u3n., crep.). — M.:
Axanemus, 2014 (20-e u3n., cTep.).

10. TpodumoBa T.U. OcHoBbI ¢u3uKH. ATOM,
aTOMHOE SI/IPO M JIEMEHTApPHBIC YACTHIIBI: YU4eOHOE TT0-
coome. — M.: KHOPYC, 2011.

11. noneckuii 2.B. Atomnas gusuka. Tom 1.
Beenenne B aToMHyI0 QU3UKY [DNEeKTpOHHBINA pecypc]:
yueb. — OnextpoH. naH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum nocryma:

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

12. HInonsckuit 2.B. ATomHuas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOW MEXAaHWUKH U CTPOCHUE SIEKTPOH-
HOW 000JI04KM aToma [DIEKTPOHHBIN pecypc]: yuel. —
OnekTpoH. AaH. — Cankt-IlerepOypr: Jlanb, 2010. — 448
¢. — Pexxum nocryna:

https://e.lanbook.com/book/443
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Y4eOHO-METOANYECKUE MaTepUaIbl I CAMOCTOATEILHON pabOThl 00YUYaIOIIUXCS U3 Yncia
WHBAJIHUJIOB U JIMI C OTPaHUYCHHBIMU BO3MOXKHOCTIMH 3/10poBbst (OB3) mpemocTaBisiroTcst B Gop-
Max, aJalTUPOBAHHBIX K OTPAaHUYECHUSIM HX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1l ¢ HapyIICHUSMHU CiIyXa:

— B mieyaTHo opme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JJist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHbBIN MepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTa 00y4a-
FOIIMXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporecce npenogaBanust AUCIUTUIMHBI UCTIOJIB3YIOTCS CIIEIYIONINE METOIBI:

— JIEKIIHH;

— MPOBEJICHNUE TIPAKTUICCKUX 3aHATHUH;

— JIOMAIIIHKE 33]IaHus;

— OIIpOoC;

— UHIMBUTyaJbHbIC TPAKTUUECKHE 3a/1aHUS;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHME;

— myOJMYHas 3anmTa J1abopaTopHbIX padoT;

— KOHCYJbTAIIUU MIpernoaBaTenei;

— caMocCTosTeNbHAsE padoTa CTyIeHTOB (M3y4Y€HUE TEOPETUYECKOTr0 MaTepuaa, oAroToBKa
K a0OpaTOPHBIM 3aHATHSAM, BBITIOJHEHHE JOMAIIHUX PabOT U MHIUBUAYATbHBIX THIIOBBIX pacue-
TOB, TIOJITOTOBKA K ONPOCY, TECTUPOBAHHIO U IK3AMEHY).

Jl11g mpoBeieHus BCEX JICKIIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHSITUN UCTIONB3YIOT-
csl MYJBTHMEMIHBIE CPEJICTBA BOCIIPOM3BECHHUS aKTHBHOTO COIECPKHMOTO, TTO3BOJISIONIETO CITY-
IIaTeNII0 BOCOPUHUMATh OCOOEHHOCTH M3Y4aeMOro MaTepuala, 3a4acTyl0 UIparolliie Pellarollyro
pOIb B MOHMMAaHUHM W BOCHPHUATHH, a TaKKe (OPMHUPOBAHUM MPO(HECCHOHATBHBIX KOMIETEHITHI.
HHTepakTUBHBIE ayAUTOPHBIC 3aHATUS C UCHOIB30BAHUEM MYJIBTUMEIUIHBIX CHCTEM IO3BOJISIOT
aKTUBHO U 3((EKTUBHO BOBJIEKATh y4alllUXCS B Y4E€OHBIM INpollecC U OCYHIECTBIIATH OOpPaTHYIO
cBs3b. [IoMHMO 3TOr0, CTAaHOBUTCSI BO3MOXKHBIM d(PPEKTUBHOE OOCYKIEHUE CIIOKHBIX U AUCKYCCH-
OHHBIX BOIIPOCOB U MPOOJIEM.

IIpoBenenue Bcex 3aHATUN J1aOOPATOPHOTO MPAKTUKYMa MPETYCMOTPEHO B CIIELUAIU3UPO-
BaHHOU yueOHOU «JlabopaTopuu aTOMHOU U siIepHON (HU3UKUY», CHA0OKEHHON BCEM HEOOXOIUMBIM
000py/0BaHNEM, KOMITBIOTEpAMHU U IKCIEPUMEHTAIBHBIMU YCTAaHOBKaMH I 3Q(PEKTUBHOTO BBI-
MTOJIHEHHS] COOTBETCTBYIOIINX JJA0OPATOPHBIX PadoT.

ITo utoram BBINOJIHEHHS KaXJ0H J1a00paTOPHOI pabOTHI CTYIEHT COCTaBJISET MOAPOOHBII
MUCHMEHHBIN OTYET, OMMPAsICh Ha KOTOPBIN JOJDKEH B Oecene ¢ mpernoaaBaTeieM MpoaeMOHCTPHPO-
BaTh 3HAHHE TEOPETHUYECKOTO U IKCIEPUMEHTAIBHOI0 MaTepHuala, oTHocsulerocs k padore. IIpo-
BEpKa 3HAHUH CTYJCHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, MPUBEICHHBIX B OMUCAHUU PaOOTHI
U JIOTIOJIHUTENBHBIX BONPOCAX, KACAIOIIUXCS COOTBETCTBYIOUIMX Pa3/eIOB OCHOBHON JUCIUITIIMHbI
«AtomHas Qusukay. [locne BeIMmomHEHUsS Ta00pPaTOPHON PAOOTHI CTYJAEHT MPEIOCTABISIET OTKOP-
PEKTUPOBAHHBIN B X0/1€ 3alIUThl TUCHbMEHHBINA OTYET O HEM.

JononuutenpHas ¢hopma KOHTPoJ A(H(HEKTUBHOCTH YCBOCHMSI MaTepuasa U MpruoOpeTeHUs
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTHBHOMN 3aIIuTe pabOThl HA YCTHOM BBI-
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CTYIUIEHUH TIepe/l ayAUTOPUEH COKYPCHUKOB. B 3TOM cityuae 3ammra mpoXoauT B peKUME KpaTKo-
ro JI0OKJIa7a Ha KOH(EPEHITUH.

[To u3y4yaeMoil TUCHUIUIMHE CTYJCHTaM MPEJOCTABISAETCS BO3MOXHOCTH OTKPBITO IOJIB30-
BaThCs (B TOM 4HMCJE€ KOMUPOBATH HA JIMYHBIE HOCUTENIHW MH(POPMAIMK) MOATOTOBIEHHBIMU BEAY-
MM JTAaHHYIO JUCHUIUIMHY MPENoAaBaTeIeM MaTeprualaMi B BHIE 3JIEKTPOHHOI0 KOMILIEKCa €O-
NMPOBOKIEHH S, BKIIOYAIOIIETO B ce0sl:

— DJIEKTPOHHBIE KOHCIIEKTHI JIEKIUI;

— BJIEKTPOHHBIE IJIaHBI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHATUM;

— DIIEKTPOHHBIC BAPHAHTHI YI€OHO-METOINYECKOTUX MOCOOUH ISl BHIOJIHEHUs JabopaTop-
HBIX 3aJaHUI;

— CIIMCKU KOHTPOJIBHBIX BOIIPOCOB K KKIOH TeME H3y4aeMoro Kypca;

— pa3zHOOOPA3HYIO JIOMOJHUTENBHYIO JIUTEPATYPY, OTHOCAUIYIOCS K U3y4aeMON TUCIUILINHE
B AJIGKTPOHHOM BHJIE (B Pa3MUYHBIX TEKCTOBBIX (hopMaTax U rpadudeckux (opmarax, a TakxKe B
dopmarax *.pdf, *.djvu.

CompoBOXKI€HHE CAMOCTOSITENBFHON padOThl CTYJACHTOB TAKXKE OPraHM30BAHO B CIEAYIOLIHX
dbopmax:

— YCBOEHHE, JIOTIOJIHEHUE U BHUKAaHUE B pa3OupaeMble pa3fesibl TUCIUILTHHBI IPH TOMOIIN
3HAHUU TONyYaeMBIX MO CPEACTBAM H3YYEHHs] PEKOMEHAYEMOW JTUTEpaTyphl M OCYIIECTBISIEMOE
IyTeM Halucanus pedepaTuBHBIX padoT;

— KOHCYJbTAllUM, OPTaHU30BAHHBIC JJISI PA3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOSITENIFHOM HM3YYEHUU TEX HJIM MHBIX aCIEKTOB Pa3JIeNIOB yCBaWBaeMOW MH(OpMAaIUy B JUCIIH-
TUTHHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, HCIIOIB3yEeMbIE B YI€OHOM ITpoIiecce:

— UHTEPAKTUBHAS JIEKIIHUS C MYJIbTUMEIUNHON CUCTEMON ¢ aKTUBHBIM BOBJICUEHUEM CTYICH-
TOB B Y4€OHBI1 nporiecc 1 00paTHOM CBSA3bIO;

— JIGKIIUH C TIPOOJIEMHBIM U3JI0KEHUEM;

— 00CY)KJICHHE CIIOKHBIX M JUCKYCCHOHHBIX BOIIPOCOB H MPOOJIEM U pa3perieHue npooiem;

— KOMIIbIOTEPHBIE 3aHSTHUS B PEXKIUMAX B3aUMOJICHCTBHS «IIPETIOIaBaTeNb — CTYACHT), «CTYICHT
— MPEMNO/IAaBaTelb, «CTYACHT — CTYACHTY;

— TEXHOJIOTUM CMEIIaHHOTO O0YYeHMsI: JUCTAHIIMOHHBIC 3a/IaHUs M YIPAKHEHUs], COCTaBIECHHE
IJI0CCapyeB TEPMUHOB U ONpeNesieHui, rpynmnoBble MeTo sl Wiki, HHTEpHET-TECTUPOBaHNE U aHKETH-
pOBaHUE.

WHTepakTBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, HCTIONB3yEMbIE B ayJIUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTUSL KPUTUYECKOTO MBIIIICHHUS;

— JIEKITUH ¢ TIPOOJIEMHBIM U3JI0KECHUEM;

— UCIIOJIb30BaHUE CPEACTB MYJIbTUMEANA;

— M3YYEHHE W 3aKpeIuieHue HOBOTO MaTepHaia (MHTepaKTHBHAs JEKIHs, padoTa ¢ Harjsi-
HBIMHU [TOCOOMSIMH, BUJIEO- U ayMOMaTepuallaMy, UCIOJIb30BaHUe BONpocoB, COKpaTHUecKui aua-
JI0T);

— 00CyX/IeHUE CIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMu mo3uuio (1Ka-
Jla MHEHUH )», POCKTUBHBIE TeXHUKH, «OJTMH — BIBOEM — Bce BMecTe», «CMEHHU MO3UIHIO», «Jluc-
KyCCHUsl B CTUJIE TEJIEBU3MOHHOIO TOK-IIOY», A€0aThl, CHMIIO3UYM);

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

— TBOpYECKHE 3aJJaHMs;

— paboTa B MasbIX rpymnmnax;

— UCIIOJIb30BaHKE CPEACTB MYJIbTUMEANA (KOMITBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSI KOMITBIOTEPHOTO MOJICIIMPOBAHUS YHCICHHBIX PAcyeTOB B HHXKECHEPHO-
mateMatrueckoit cucteMe MATHCAD (uiu cucteme KommnbroTepHoit marematuku MATLAB).

I[HSI JiaI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3JO0POBbA MMPEAYCMOTPCHA OpraHuU3alus KOH-
Cy.]'IBTaI_[I/II\/'I C UCITIOJIb30BaHHEM BJ'IGKTPOHHOI\/’I IIOYTHI.
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4. OueHoYHbIE CPEACTBA IS TEKYLIEro KOHTPOJIA YCHeBAeMOCTH U NMPOMEKYTOYHOII
aTrecTaluu

4.1. ®oH OLIEHOYHBIX CPEACTB JIsl MPOBeAeHNs TEKYIIEero KOHTPOJIA

@DOoH/T OIICHOYHBIX CPEIICTB TSI TPOBEACHUS TEKYIIETO KOHTPOJISI COACPIKHUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHO mporpamme;

— MPaKTHYECKUE 3aJIaHUS 110 YIeOHOH Mmporpamme;

— TECTOBBIC 3aJIaHUs IO YIEOHOM MPOrpaMMme;

— TeMBbI pedepaToB 1o Y4eOHOM MporpaMmMme;

— KOHTPOJIbHBIE PabOTHI IO YIeOHOM MporpaMme.

KoHnTpoJibHbIe BONPOCHI 110 y4eOHOMH MporpamMmme

B mporiecce moArOTOBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCS U OIICHHUBA-
1orcs Bce Tpedyembie DI'OC BO u OOII ansa nanpasienust 11.03.01 Paguorexnuka (npoduis: Pa-
JTUOTEXHUYECKUE CPENICTBA Iepefaun, rnpueMa u o0pabotku curHanoB) kommeteHimu: OIIK-1,
OIIK-2.

Hwuxe npuBonarcst mpuMepbl KOHTPOIBHBIX BOIPOCOB JIJIsl 3-X pa3ziesioB pabouel mporpam-
MBI.

[TonHbBINA KOMIUIEKT KOHTPOJIBHBIX BOIPOCOB JIJIsl BCEX pa3JieJioB pabouel mporpaMMsbl MpHU-
Boaurca B POC mucuummuel 51.5.06.05 «AtoMHast Gu3uKay.

2. Ilnanerapuas moaeiab atoma Pezepdopaa—bopa.

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

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

3. KakoBa jyiriHa BOJIHBI, COOTBETCTBYIOIIAs rpanuile cepun baibmepa?

4. KakoBa yactoTa rojioBHO# JIMHUU cepuu Jlalimana?

5. ATOMBI BOIOPO/1a HAXOASTCS B COCTOSHUM € N = 5. CKOJIBKO JIMHUHN COJIEPIKUT €TO CTIIEKTP
U3ITydeHus’?

6. B yem cocTouT CyTh KOMOMHAIIMOHHOTO NpuHIMIa Puria?

7. Ucnonp3yst KOMOWHAIIMOHHBIN MPUHLUI, TOKAXKUTE Ha OJTHOM M3 MIPUMEPOB, KAK MOKHO
MIOJIYYUTh YaCTOTY JUUIsl BTOPOM JUIMHHOBOJIHOBOM JIMHKHU cepuu [lanena.

8. KakoBbl paznnuust Mexay Mozenbio aroma Pesepdopna u treopueii bopa?

9. Ilouemy mozenb aroma Pesepdopra HecoBMECTHMa C MPEICTaBICHUSIMH KJIACCHUECKON
buzuku?

10. Pazwpsacuure cmbicn moctynatoB bopa. Kak ¢ ux momomipio OOBSICHUTH JHMHEHYATHIN
CIEKTp aToma Bojopona’?

11. Ucxons u3 Teopun bopa, onpenennure CKOpoCTh ABUKEHUS IEKTPOHA HA POU3BOJIBHOM
JHEPIreTUYECKOM YPOBHE.

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

13. Kakyto sHepruio (B 3B) nomkeH umers pOTOH, YTOOBI IEPEBECTH aTOM BOJOPOJIa U3 OC-
HOBHOT'O COCTOSIHUSI B COCTOSIHHE ¢ N = 57

14. CpaBHuTe NIEpBLIN OOPOBCKMI paguyc s aToMa Bogopoja u s He™,

15. B ueM 3aximoydaroTcs MPOTUBOPEUUS U HEIOCTATKH Teopun atoMa bopa?

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

17. Kakne 0CHOBHBIE BBIBOJIBI MOYKHO CZI€JIaTh HAa OCHOBaHUM onbIToB @panka u ['epua?

18. Ilpu xakom yckopsitolieMm MoTeHIHane OyAeT HaOIoAaTbCs pe3Koe MaJeHue aHOJIHOTO
Toka B onbITax ®panka u ['epua, eciau TpyOKy 3alIOJTHUTH aTOMapHBIM BOJIOPOJIOM?

19. OObscHUTE, HA KAKUX y4acTKax BOJbTAMIIEPHOM XapaKTEpUCTUKU UMEIOT MECTO YIpYy-
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THC U HAa KAKUX — HCYIIPYTUC CTOJIKHOBCHUA 3JICKTPOHOB C aTOMaMMH.

5. YpaBHenus lllpeannrepa u KBaHTOBasi TEOPUsSI ATOMA BOAOPOAA.

1. B yem 3akitoyaercst CTaTUCTHUECKAst UHTEPIPETAIHs BOTHOBOU (QyHKIIUU?

2. Jlng Kkakux yacTull cripaBeauBo ypaBHenue Lllpeaunrepa?

3. [louemy ypasuenue lllpeaunrepa chopmynupoBaHO Kak BOJTHOBOE ypaBHEHUE?

4. 3anuinTe BpEMEHHOE U cTalluoHapHOoe ypaBHeHus lllpennHrepa u npoaHaau3upynTe ux.

5. CoBepuiute nepexoj OT BpeMEHHOTo ypaBHeHus LlIpeauHrepa k cTalluOHapHOMY.

6. 3anumuTe OJHOMEPHOE BPEMEHHOE U CTallMoHapHoe ypaBHeHus lIpenunrepa u npoana-
JTM3UPYUTE UX.

7. 3anumuTe BpeMEHHOE M cTanoHapHoe ypaBHeHus lllpenunrepa B omepatopHoi ¢opme
Y IPOAHATIM3UPYHUTE UX.

8. Kakoii BBIBOJ MOXKHO c/ieaTh, CPaBHUB cTalinoHapHoe ypaBHeHue lllpenunrepa ¢ ypas-
HEHUEM JIJIs1 COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX (DYHKIIMNA?

9. Uto MOXHO cKa3ath 00 onepaTopHoit popme ypaBaenus Llpeaunarepa?

10. Kakas yactua sBisieTcss cBOOOIHOI?

11. ITokaxwure, 4TO SHEPTETUUECKUI CHEKTP CBOOOJIHO JBUXKYIIEHCS YaCTULIbI SIBISETCS He-
MPEPHIBHBIM.

12. Haiinure cOOCTBEHHbIE 3HAUEHMSI SHEPIrUU YaCTHIbl B OJHOMEPHOI «IOTEHLUATbHON
AMe» ¢ OECKOHEUHO BBICOKUMU «CTEHKAMU.

13. KakoBa HaMeHbIIIast SHEPTHSI YACTUIBI B «ITOTCHIUAIBHON SIME» C OECKOHEYHO BBICO-
KHUMH «CTEHKaMu»?

14. OObsicHUTE, TOYEeMY HAWHU3IIIEE COCTOSHUE OCIIILISATOPA HE MOXKET 00J1a/IaTh HYJICBOH
SHEPTrHUeH.

15. Kakumu cBOMCTBAaMH MHKPOYACTHUIl 00YCIIOBJICH TYHHEIbHBIN Y (heKT?

6. MHOr03/1eKTPOHHBIE aATOMBI.

1. 3anumure cranuonapHoe ypaBHenue lllpeaunrepa ans BOAOPOIOMOAOOHOM CHCTEMBI.
[IpuBenuTe mpuMepsl BOJOPOAONIOAOOHBIX CUCTEM.

2. Ilouemy Hanbosee MOAXOAIICH KOOPAMHATHONW CHCTEMOM Uil paCCMOTPEHHUsSI aToMa BOJIO-
pona siisiercst chepuyeckas? [Ipoananmm3upyiiTe (KaueCTBEHHO) XOJI PEIICHUs CTAIlMOHAPHOTO YpaB-
Henus [lpeaunrepa ams atoma Bogopoa B chepudeckux KoopauHaTax. Kakue BBIBOIBI CIEAYIOT U3
€ro peuieHus?

3. 3anummTe cCOOCTBEHHbIE 3HAYCHHUSI PHEPTHH AJIEKTPOHA B aTOME BOJOPOJA, OMpeesieMble
pemenuem ypasHenus Llpequnrepa, n npoaHanusupyire ux. B uem otnnuane U CXOACTBO € pe3yibTa-
tamu Teopun bopa?

4. Kakuie BeJIMUMHBI JUIs QJIEKTPOHA B aTOME OMPEIENICHBI, €CJIM H3BECTHBI KBAHTOBBIC uucia N, |
um?

5. [louemy kBaHTOBasi MEXaHHKA HE UCIOJB3YET MPECTABIEHUE 00 3IEKTPOHHBIX OpOUTAxX?
YTo XapakTepu3ytoT KBaHTOBBIC urcia N, | u m?

6. Kakue Benmn4MHbBI, XapaKTepU3YIOLIUE 3JIEKTPOH B aTOME BOJIOPOAA, KBAaHTYIOTCS? 3aru-
[INTE COOTBETCTBYIOIINE (DOPMYIIBI.

7. TlpencTaBbTe CUMBOJIMUYECKYIO 3aITMCh DJIEKTPOHOB B coctosiHusx ¢: 1) n =3, 1=0, 1, 2;
2)n=4,1=2;3)n=2,1=1.

8. KakoB (hu3uveckuii CMBICI pacnpeieseHus IITOTHOCTH 3apsiia B JIEKTPOHHOM o0make?

9. ChopmynupyiiTe npaBuia oToopa i OpOUTATHPHOTO U MarHUTHOTO KBAaHTOBBIX UYHCEIL.
Bcerna nmu onn BeimosiHs0TCSA? Kak MOKET H3MEHSTHCS TJIaBHOE KBAHTOBOE YUCIIO?

10. Kakue nepexonpl cooTBeTcTBYIOT cepur [lamena? Mcnonb3yidTe CHMBOIMYECKYIO 3a-
MHACh COCTOSTHUM.

11. KakoB KBaHTOBO-MEXaHUYECKHI CMBICI IEPBOTO OOPOBCKOTO paaunyca?

12. B yem oTiiMune BBIBOJIOB KBAHTOBOW MEXAHMKHU U Teopuu bopa s 1S-cocTostHus sek-
TpPOHa B aTOM€ Bojopoza?
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13. DnexTpoH B aToMe BOAOPO/Aa HaxXoauTcs B 1S-coctosiHun. Onpenenute Hanbosee BEpo-
ATHOE PACCTOSHUE IEKTPOHA OT sJIpa.

IpakTnyeckne 3aJaHus M0 y4eOHOI mMporpamMmme

B mporecce moAroTOBKM M BBITOJTHEHHS MPAKTHUYECKUX 3aJlaHui (hOPMHUPYIOTCS U OLICHH-
Batotcs Bce Tpedyemble @I'OC BO u OOII ma nanpasienus 11.03.01 Pagnorexuuka (mpoduis:
PannoTrexaudeckue cpeicTBa mnepenadyu, nmpuemMa u o0padotku curHaiaoB) kommeteHiuu: OITK-1,
OIIK-2.

Hwxke mpuBoasTCS IpUMEpPbl TPAKTUYECKUX 33aJIaHUM JUTIsl 2-X pa3aesioB pabodeil mporpam-
MBEL.

[TonHBINM KOMIUIEKT MPAKTUYECKUX 3aJIaHUK JJIs1 BCEX pa3JieioB pabodveil mporpaMMbl MPH-
Bogutcs B POC pucummumiael 51.65.06.05 «AToMHas ¢husuka.

2. Il.nanerapuas moaenab atroma Peseppopaa—bopa.

1. Haittu myist Bogopoaonogo0HOTo HoHa paanyc N-ii 00POBCKOM OpOUTHI U CKOPOCTH JJICK-
TpOHa Ha HEH. BRIYUCINTD 3TH BEIWYHMHBI 7151 TIEPBOi OOPOBCKOIM OPOUTHI aTOMa BOJIOPOAA M HOHA
He®.

2. Haiitu 1y1s1 BOJopoA0noo00HOro HoHA paauyc N-ii 00POBCKOI OpOUTHI U CKOPOCTH dJICK-
TpOHA Ha Hel. BEIYUCINTH 3TH BEIMYUHBI JJIs1 BTOPO OOPOBCKOI OpOUTHI aTOMa BOJIOPOJa U MOHA
Li*,

3. Onpeznenurs Ui aToMa BOAOpoaa U noHa He™: sHepruio cBs3u 5JIEKTPOHA B OCHOBHOM
COCTOSIHUU U MOTEHIIM AT HOHU3ALINH.

4. OnpenenuTh Ui aToMa Bojoposa 1 noHa He': mepBblii noTeHnran Bo30yKICHUS U [TH-
HY BOJIHBI TOJIOBHOM JIMHUHU cepuu JlaiimaHa.

5. Ompenenuth 1J1s aToMa Bogopoa U nona Li™™: sHepruro noHusanuu.

6. OnpezenuTs Ui atomMa Bojopoaa U noHa He'™: ckopocts siexTpoHa Ha BTOpOi 6OpOB-
CKOM opOwuTe.

7. OnpenenuTs AJs aTOMa BOJOpoaa U MoHa He': KHHEeTHYeCKyr0 SHEPTHUIO DJIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

8. Iliist aroma Bojopojia U woHa Li*™ ompenenuTh: KHHETHYECKYIO SHEPTHUIO DIIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

9. HaiiTi SDHEpru0 MOHM3AIUK 11 noHoB He™ u Li'™.

10. OnpenenuTs paauyc nepBoii 60poBCKol opouTHI it noHa Li*™.

6. MHOr03/1eKTPOHHBbIE ATOMBI.

1. HaitTu BO3MOKHBIE 3HaYEHUS MOJHBIX MEXaHUYECKMX MOMEHTOB JIEKTPOHHBIX 000JI0UEK
aToMOB B cocTostHHAX “P 1 °D.

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

3. Bo3MoxHEI T criemyromme cocTosHus: 2S1, 3So, 3Po, 3112, 2S1s2, 3Do, 2D1s2?

4. Kakue U3 CleyIoIIuX ONTHIECKHX MEPEX0I0B pa3peniensl: 2S — 2Daj, 2Paj — 2Daj, 1So—
3p, 2

5. OauH U3 2IE€KTPOHOB aTOMa Tejiusl UMEET IIaBHOE KBaHTOBOe uucio 1 apyroit 2. 3anu-
caTh BO3MOJKHBIE JJIEKTPOHHBIE KOH(MUTYpallM U CIEKTPOCKOMUYECKHE OOO3HAYEHHUS COOTBET-
CTBYIOIIUX COCTOSTHUM.

6. Kakue cocrosaust Bo3amoxHbl y P, D 1 F TepMOB, orpannueHHbIe BEIHUNHOM crirHa S OT 0
1o 5/2? 3anucaTh BO3MOKHBIE CIIEKTPOCKOITMYECKHE 0003HAYEHUST COCTOSTHHM.

7. Bo BHemHel 00070YKe aToMa HaXOAATCS TPU DJIEKTPOHA C OpOUTATHHBIMU KBAaHTOBBIMU
yucnamu 1, 2, 3. Onpenenuts BO3MOKHBIE COCTOSHUS aTOMA.

8. HaliT BO3MOXHBIE COCTOSIHHSI aTOMa yIJIepo/ia, JIEKTPOHHAS KOH(PUTYpalns KOTOPOTO
1s% 252 2p 3d.

9. Haiitu ¢ momouipto nmpasuia XyH/Ja MOJHBIM MEXaHUYECKH MOMEHT aTOMa B OCHOBHOM
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COCTOSIHHH, €CJI €T0 HEe3aIOJHEHHAsl 0JJ000JI0YKa COJIEPIKUT CeMb (-3JIEKTPOHOB.
TecToBbIe 321aHMA 110 Y4eOHOIH MporpamMme

B nporecce moArOTOBKH M BBITIOJHEHUS! TECTOBBIX 3aIaHUH (POPMUPYIOTCS U OIICHUBAIOTCS
Bce Tpedyemble PI'OC BO u OOII mis nanpasnenus 11.03.01 Paguorexnuka (nmpoduins: Panno-
TEXHHUYECKHE CPEJICTBA Mepeadu, mpueMa u o0padotku curHanoB) komnerennuu: OITK-1, OITK-2.

TecToBbI€ 3a]aHNs COCTOUT U3 PAJla TEOPETUUECKUX BOIPOCOB [0 TEMATUUECKUM pazjiesiaM
paboueii mporpaMMbl y4eOHOMN IUCHUTUIHHBI.

Cucrema OLIEHOK BBIIMOJTHEHUS! KOHTPOJIBbHOTO TECTUPOBAHUS:

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

— «XOpOILLIO0» — KOJIMYECTBO MPAaBUIbHBIX OTBETOB OT 70% 10 84%;

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

Huxe npuBoauTcss npuMepbl KOHTPOJIBHOIO TECTUPOBAHUS B BUJE JIByX BapHaHTOB TECTO-
BBIX 3aJlaHUH K pa3zieny 2 y4eOHOW TUCIUIUINHEI.

[ToyiHBII KOMIUIEKT TECTOBBIX 3aJaHUI JJIsl BCEX pa3/iesioB paboyeil mporpaMMbl IPUBOIUT-
¢ B @OC mucuumumabl 51.5.06.05 «AtomHuas dusukay.

2. [lnanerapuas moaesb atoma Pezepdopaa—bopa
Bapuant 2

1. Ecniu B onbiTe Pe3epdopaa no paccesHuro o-4acTull Ha 30J0TOH (oJbre o-4acTUIIbI 3a-
MEHUTh Ha IPOTOHBI, TO J0JSI PACCESIHHBIX YACTHI]

2. DAEeKTpUYECKUN TOK B Ta3ax 00YCIIOBJIEH HAIIPABICHHBIM JIBUKEHUEM 3apsi0B.

3. Ilpu aneKTpoan3e MpoIycKalT OAUHAKOBBINA TOK JUIsl OTHOBAJIEHTHBIX U JIBYXBaJIEHTHBIX
aTOMOB MeTasuIoB. IIpu 3TOM Ha 371eKTpoJie 32 OAHO U TO K€ BpeMsl MOJICH BellecTBa OJTHOBAJICHT-
HBIX aTOMOB BBIJICIIUTHCS B (cxosbKO) pas(a) (OosbIIIe WITH MEHBIIIE).

4. B monenu TomcoHa aToM BOAOpOja MpencTaBiseT coOOM MOT0KUTENbHO 3apsKEHHBIN
niap, B IEHTPE KOTOPOro HaXOAUTCA

5. B onbrtax Pesepdopaa uncio paccesHHBIX O-4acTUI[ OKa3aJI0Ch 3HAYUTEIBHO , 4UeM
YMCIIO TIANAIOMIMX  UMENHCh CITydau paccesHus Ha yris O > 90°,

6. U3 onbitoB Pesepdopaa cienyer, 4To B IEHTPE aTOMa HAXOIUTCS (xakol 3HaK) 3a-
PSDKEHHOE SIIpO, Pa3MEPbl KOTOPOTrO 3HAYUTEIBHO (OonpIle WIIM MEHBIIIE) pa3MepOB aToma,
BOKPYTI' KOTOPOTO JIBUXKETCS yactuna. Ilpu stom Pesepdopn He cMor 0OBSICHUTH, TOUEMY
TaKOW aToM

7. Ilpu BeiBosie popMyibl Pesepdopna 1i1st paccessHUs O.-4acTUIl UCTIOB3YETCs CTaTUCTHYE-
CKU MOJXOA Y BBOJUTCS MOHSTHE . IIpu 3TOM paccesHre 00yCI0BIIEHO KYJIOHOBCKUM B3au-
MOJIEHCTBUEM OL.-HACTHIIBI C SIAPOM.

8. lons paccesHHBIX oi-dyacTull B onbiTe Pesepdopaa (3aBUCHUT WJIH HE 3aBHCHUT) OT
KMHETUYECKOW SHEPTUH O-4acTHIl, 3apsaa s1ep aToMOB (pOIbIY U TONIUHBL (OIBIH.

9. OTHOCUTENIBHOE YHCIIO PACCETHHBIX B OmbiTe Peseppopna yactun u cos*(p/2) cazansl
MEXTy cOO0MH 3aBUCUMOCTBIO.

10. CnexTpanbHOU ceprel Ha3bIBalOT COBOKYITHOCTh CIIEKTPAJIBHBIX JINHUWA, KOTOPBIE B CBO-
eil mocnenoBaTeIbHOCTH B ILIKaJe JJIMH BOJIH MJIM YacTOT U B paclpeesieHU WHTEHCUBHOCTH 00-
Hapy>KUBAIOT . IIpu 5TOM NMHUM HYMEPYIOTCS HauyMHas C CaMOM (ITMHHOBOJIHOBOM,
KOPOTKOBOJIHOBOM) MO Mepe YBEJIMYEHUS U WX MHTEHCHBHOCTH C BO3PAaCTaHHEM HOMeEpa
(YBEIMUYMBAIOTCSI, YMEHBILIAIOTCS).

11. BonHoBoe uMcio 000# CrieKTpaabHOM JIMHUM MOKHO MPEICTaBUTh KaK KOMOWHAIMIO
JBYX .

12. B nocrynarax bopa mocTynupyercss IHCKpETHOCTH (xaKolf XapaKTEpUCTUKHU)
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aToOMa M UCXOMS U3 3TOT0 MOXHO OOBSICHUTH JIMHEHYATHI XapakTep (u3nmydenust, paccesi-
HUSA).
13. B cmekrpe u3iydeHUs BOJOpPOAA B BUAMMON OOJIACTH CIIEKTpa HAONIOMAETCS Cepus
, @ B yIbTpaQHOJIETOBOM cepusi
14. Pa3HOCTb BOJHOBBIX uncen 4-il u 2-i1 nuHuil B cepun Jlaiimana cooTBETCTBYET BOJIHO-
BOMY YHCITY JIMHUU CEPUHU
15. JInuna BomHBI (POTOHA, COOTBETCTBYIOIIETO 2-il MWHUU cepun bambmepa y Bomopona
, UEM JUIMHA BOJIHBI TAKOM JINHUU Y UIOHOB T'EJIHS.
16. dusuyeckuii CMBICH IMOCTOSHHOU IllaHKa COCTOMT B TOM, UTO OHA SIBJISICTCS KBAHTOM

17. B cootBeTcTBUM ¢ Teopueln 3ommMepdernba, eciau HEPrusl BOJAOPOIONIOJO0HOTO aToMa

En, TO 2JIEKTpOH MOXET coBepuUIaTh ABMXKEHUE TOJIBKO IO opOUTaNIM, U3 KOTOPBIX
KPYT'OBBIX U SJININIITUYCCKUX.

18. CocrosiHus, oriauyarouuecss (GpopmMoi TpaeKTOPUU JBUKEHHUS U HUMEIOLIUE MPH ATOM
OJWMHAKOBYIO SHCPIrruiO, Ha3bIBAOT . I[JISI BBIPOXKXIACHHBIX COCTOSTHUM MOMEHT HUMITYJIbCA 3JICK-
TpOHa

19. B ombitax Byna o pe3oHaHCHOU (IyOpeCIeHITNN aTOMOB PTYTH PE30HAHCHOE BO30Y K-
JIEHUE aTOMOB PTYTH OCYIIECTBISIOCH JaMIION, CIIEKTP U3ITy4eHUsI KOTOPOU JTMHEWYaThIN.

Bapuant 3

1. B ombiTax Pesepdopaa mydok o-4acTuIl 3aMEHIJIM Ha MY4YOK MPOTOHOB. UTO M3MEHH-
aock?

a) YMCIIO OL-YaCTHIl PACCESIHHBIX B 33JaHHOM 3JIEMEHTE TEJIeCHOro yriia d(2 yBeaHuuiIoCh;

0) YHCIIO O-YaCTHII PACCESHHBIX B 3aJAHHOM 3JIEMEHTE TeJICCHOTO yriia dQ) yMEHBIIHIOCH.

2. B onbitax Pesepdopaa mydok o-4acTHil 3aMEHIJIA Ha My4OK HEHTpOHOB. UTO M3MEHHU-
aock?

a) YMCIIO OL-YaCTHIl PACCESIHHBIX B 33JaHHOM 3JIEMEHTE TEJIeCHOro yriia d(2 yBeaHuuiIoCh;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aIAaHHOM JJIEMEHTE TeJICCHOTO yriia dQ) yMEHBIIUIOCH.

3. B omnbite Pezepdopaa minatunoByto poasry 3aMeHUIN Ha 30J10TYyI0. UTO U3MEHUI0CH?

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

0) YUCIIO O-YaCTHI PACCESHHBIX B 3aJAHHOM 3JIEMEHTE TEJIECHOTO yriia Q) yMEHBIIHIOCH.

4. Cyts onbiToB @apajes 10 IEKTPOIU3Y COCTOUT B TOM, UTO:

a) KOJIMYECTBO BEIIECTBA, BBIAEISIOIIEECS HA JJIEKTPOJAE NPH IJIEKTPOIM3E MPOHNOPIMO-
HaJIbHO KOJIMYECTBY 3aps/ia, IEPEHECEHHOMY MEXAY JIEKTPOIaMHU;

0) KOJIMYECTBO BEIIECTBA, BBIACIAIONIEECS HA JJIEKTPOJE IPU IJIEKTPOIM3E HE 3aBUCHT OT
BEJINYUHBI [IEPEHECEHHOI0 3aps/ia U CUJIbI TOKA,

B) KOJIMUECTBO BEILIECTBA, BBIIEISAIOUIEECS Ha SJIEKTPOJE AN Pa3IMUHBIX AJIEKTPOJIUTOB MpU
OJIHOM U TOM 7K€ KOJINYECTBE NIEPEHECEHHOT0 3apsiia IPONOPLMOHAIBHO AaTOMHBIM BECAM MOHOB;

1") BHCKTpI/I‘IGCKI/II\/’I TOK B JJICKTPOJIUTEC o6ycn03neH JABMKCHUCM MOHOB W OJIUH I'paMM-aTOM
JTrOOBIX OJTHOBAJICHTHBIX MJIM JIFOOBIX JIBYXBaJIEHTHBIX MOHOB HECET C COOOI0 BCErja OHO U TOXeE
KOJIMYECTBO JJIEKTPAYECTBA, paBHOE yncity Dapanes;

1) SIEKTPUYECKUNA TOK B AJIEKTPOJIUTE 0OYCIIOBIIEH JIBUKEHUEM MOHOB U OJMH IPaMM-aToOM
JTOOBIX OJIHOBAJICHTHBIX MOHOB BCErJa HECET ¢ COOOK OJHO M TOXE KOJIMYECTBO AJIEKTPUUECTBA,
paBHoe uncny Dapajnes, a 10OBIX IBYXBAJIEHTHBIX MOHOB HECET C co0OM Bceraa B JiBa paza 00Jib-
UK 3apsif;

€) KOJIMYECTBO BEIECTBA, BBLACISAIOIIEECS Ha 3JIEKTPOJe IS PA3IUYHbIX OJTHOBAJICHTHBIX,
JBYXBAJICHTHBIX U TPEXBaJEHTHBIX MOHOB, KOTOpPbIE 00pa3ylOTCs MPU PACTBOPEHUH COOTBETCTBY-
IOLUX COJIEH IIPU MPOIYCKAHUU DJIEKTPUYECKOTO TOKA 3aBUCUT OT BPEMEHHU IIPOIYCKAHUS;

) DJIEKTPOJIN3 HAOIIOJAIICS TOJIBKO JIJISl COJIEH IEJIOYHBIX METAJIOB.
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5. DNEeKTpUYECKUi TOK B pa3psuKEHHBIX ra3ax MpeicTaBisieT COOOM:

a) JBMYKCHHME CBOOOJHBIX AJIEKTPOHOB, SMUTHPOBAHHBIX B PE3YJIbTAaTE TEPMOIIEKTPOHHOM
OMUCCHUU C KaTOJa;

0) ABMYKEHHME UOHOB, 00OPA3yIOLIMXCS IPU HOHU3ALIUU aTOMOB;

B) JIBUKEHHE CBOOOHBIX JIEKTPOHOB, 00Pa3yIOMIMXCS PH HOHU3ALIUU aTOMOB T'a3a;

I') ABUYKEHHE aTOMOB;

1) IBM>KEHHE MOJICKYJI.

6. [Ipu mporrycKkaHuu AIEKTPUIECKOTO TOKA Yepe3 pa3psHKEHHBIC ra3bl HAOI0JaeTcst TPEeKo-
o0pa3zHoe cBeueHue, KOTOPOE BBI3BAHO:

a) MIOHU3AIMEN aTOMOB;

0) IBM)KEHHEM CBOOOIHBIX AJICKTPOHOB;

B) JIBUKEHHUEM HOHOB;

I') peKOMOWHAIIMEH HOHOB U DJICKTPOHOB, CIICAYIOIEH MTOCIIC HOHU3AIIMH aTOMOB;

1) yaapamu 3JE€KTPOHOB 00 aHOJ;

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

7. B Monenu atoma TomcoHa:

a) BJIEKTPOH CUUTAETCS HETOIBUKHBIM;

0) MMOJIOKUTEILHO 3apsHKEHHAS YacTh aTOMa CUMTACTCS HETOIBH)KHOM, TaK KaK 3HAYUTEILHO
TSDKEJIee DJIEKTPOHA;

B) pa3Mep MOJOXKUTEIbHO 3apsSHKEHHOTO «IIyAMHTa)» 3HAYUTENIbHO OOoJblle pa3mepa JJek-
TPOHA;

T') 3JIEKTPOHBI HAXOIATCS HA TIOBEPXHOCTH MOJOKUTEIBHO 3apPsHKEHHOTO OOJIBIIIOTO «ITyANH-
ra», IpUTATUBASICH UM;

1) DJIEKTPOHBI HAXOJATCS BHYTPH IMOJIOKUTEIBHO 3apPSHKEHHOTO «ITYJIMHTa» U MOTYT COBEp-
1aTh KOJeOaHUs OTHOCUTEIILHO TTOJIOKEHHS PAaBHOBECHS;

€) JIEKTPOHBI COBEPIIAIOT JABHKEHUE BOKPYT MOJIOKHUTEIBHO 3apsHKEHHON YacTH aToMa;

8. Pesynbrathl onbita Pezepdopaa:

a) OOJIBIIMHCTBO OL-4aCTHUI] IPOXOAST yepe3 (POIbly HE UCIIBITHIBAS HUKAKUX OTKJIOHEHHI;
0) 4MCII0 PACCESIHHBIX O-YAaCTHUI] YBEJIMUMBAETCS C YBEIMUEHUEM yIjla pacCesHus;

B) 0L-4aCTHUIIBI OTKJIOHSIOTCS Ha YIIIbl He 6ombie 90°;

T') YUCJIO PACCESTHHBIX O-YACTHI] OYEHb MaJo;

1) ecTh CTy4au OTKIOHeHHs o-dacTui] Ha 180°;

€) YHMCJIO0 PACCESIHHBIX O.-YaCTUIl YMEHBILACTCS C YBEIMUCHUEM YIJIa PACCEesTHUS.

9. ITocne ombITOB MO paccessHUIO o-uactull Pesepdops caenan BEIBOIBL:
a) CyILECTBYET sA/IepHAst MOAENb aTOMa;

0) ONBIT MOATBEPAMIIA MOJICIIb TOMCOHA;

B) CYIIECTBYET IUIaHETapHAsI MOAENb aTOMa;

T) B sI/Ip€ CKOHIIEHTPUPOBAaHa MPAKTUYECKU BCSI Macca aToMa;

1) pa3Mephl Spa COMOCTaBUMBI C pa3MepaMH aToMa;

€) pa3Mephl Sapa 3HAYUTEIIFHO MEHBIIIE Pa3MEPOB aTOMa.

10. Yro Ha3bIBaeTCs NPULETBHBIM PACCTOSHUEM?

a) pacCTOSIHUE MEX/1y TPAaeKTOpUEH IBHKEHUS [3-4aCTHIIbl U aCUMIITOTOM K TPaeKTOpHUH;
0) paccTosiHHE OT aTOMa JI0 IEPBOHAYAIBHOIO HANIPABJICHUS IBUKECHUS [3-UaCTULIBI;

B) TOJIIIIMHA PACCEUBAIOIIETO CIIOS;

I') CEYEHHUE PACCESHNUS;

1) pa3HUIA MEXKTY TPACKTOPUEH [3-4aCTHIIBI M TUTIEPOOTUIECKON TPACKTOPUCH.
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11. KakoB ¢uznyeckuii cMbIci 3HEKTUBHOTO CEUEHHS paccesHus?

a) B MEXaHMYECKOH MOJIENH: 3TO IUIOIaKa (MHUILICHB), TOTIaB B KOTOPYIO YacTHUIIA UCTIBITHI-
BACT OTKJIOHCHHUE;

0) B CTaTHCTUYECKON MHTEPIPETALMH: 3TO BEPOSITHOCTh HCIIBITATh PACCESTHUE OHOM YacTu-
1e;

B) 9Ta BeJIMYMHA (PU3NYECKOTO CMBICIIA HE UMEET;

I') CEUCHHE MTyYKa PacCesTHHBIX YacTHIl B ombiTe Pesepdopna;

1) CEYCHUE ITy4Ka MaJA0MINX YaCTHIL;

€) OTHOILICHHE CEUCHUS IMyYKa PACCESTHHBIX YaCTUI] K MHTEHCUBHOCTHU NaJAIOIINX YaCTHUIL;

’K) OTHOIIICHHE YMCIIAa PACCESIHHBIX YaCTHUIl K MHTEHCUBHOCTH MaJIA0IINX YaCTHUII.

12. ®opmyna Pesepdhopaa s paccessHUs O-4aCTHUI[ MOKA3bIBAET, YTO YKMCIO PACCESHHBIX
YACTHIIL:

a) HE 3aBUCHUT OT CKOPOCTH UX JBHIKCHUS;

0) MPOMOPIUOHATBHO CKOPOCTH UX JBHKCHUS,

B) 00paTHO MPOIOPIIMOHATBHO YETBEPTOM CTEIIEHU CKOPOCTH JBHIKCHHUS OL.-YaCTHIL;

I') POMOPIIMOHAIBHO TONMIIHHE (OJIBIYU Ha KOTOPOH MPOUCXOTUT PACCESTHHE;

1) HE 3aBUCHT OT yIJIa PACCESHHUS;

€) 3aBHCHUT OT yIJIa pacCesHUs;

’K) MPOTIOPIIMOHAIILHO MOPSAKOBOMY HOMEPY dJIeMeHTa B Tabuie MeHeneena;

3) MPOMOPLHHUOHAILHO KBAAPATY MOPSIKOBOTO HOMEpa dJIeMeHTa B Tabiuiie MeH/ieneeBa;

1) 06paTHO MPOHOPIHOHATEHO Sint p;

K) 00paTHO MPOMOPIIMOHATIBLHO Sin P;

J1) IponopiuonaisHo sint(p/2).

13. Kakue u3 MpCaACTaBJICHHBIX (bYHKHHOHaHLHBIX 3aBUCHUMOCTEN IIpaBUJIbHO OTPAXArOoT
bopmyny Pesepdopaa mis paccessHusI O-94acTHII.

a) dN/N ~ Z2;

6) dN/N ~ Z;

B) dN/N ~ o*;

r) dN/N ~ o?;

1) dN/N ~ cos*p;

%) dN/N ~ sin®p;

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

KonTpoJsibHbIe padoThl 10 y4eOHOH NporpaMmme

B nporecce moAroTOBKU U BBIMOJIHEHUS KOHTPOJIBbHBIX paboT (GOPMUPYIOTCS U OLIEHUBAIOT-
cs1 Bce Tpedyembie @I'OC BO u OOII qnst Hanpasnenust 11.03.02 « AHPOKOMMYHUKAIIMOHHBIE TEX-
HOJIOTUH U CUCTEMBI CBsI3U» (poduib: PaguoTexHuyeckue cpeicTBa nepeaaydu, npueMa u oopadbot-
ku curHasioB) kommereniun: OITK-1, OITK-2.

Hwxe nmpuBoauTcs NpuUMep KOHTPOJIbHOM pabOThl B BHUJE JABYX BapUaHTOB NMPaKTHUECKUX
3aJaHuH.

Bapmuanr 1.

3agaua 1.
Haiitu s dexTuBHOE ceueHue siapa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESTHUIO (i-9aCTHII C

KMHETHYeCcKoi sHeprueit To = 1,5 MaB B unTepBae yrios cabime 0o = 60°.

3amaua 2.
OnpenenuTs JUIs aToMa Boopoja u noHa He': sHepruro cBsi3u 2J1€KTpoHA B OCHOBHOM CO-
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CTOSIHHUU U ITOTCHLMAJI MOHU3AIlUH.

3amaua 3.

Haiiti sHEepruro cBsi3M BAJCHTHOTO JIGKTPOHA B OCHOBHOM COCTOSIHMM aroma Li, eciu u3-
BECTHO, YTO JUITMHBI BOJIH TOJIOBHOW JIMHUM PE3KOH CEPHH M €€ KOPOTKOBOJHOBOM I'PAHMIIBI PaBHBI
coorBercTBeHHO 0,813 1 0,349 MKM.

3anaya 4.
JlomucaTh HeIOCTAIOIIME KOMIIOHEHTHI MyIIbTHIIETOB P32, 3D1, *Fsp, 3P2, °Da, *P1sa.

Texymuii 1 pyOeKHbII KOHTPOJIb OCYIIECTBISAIOTCS 110 KOHTPOJIBHBIM BOIIPOCAM I10 U3yda-
€MOli IMCIUIIMHE, IO UTOr'aM BBIIOJIHEHMsI Ja00paTOPHBIX PabOT M MHAMBHUIYaIbHbBIX IPAaKTHYE-
CKHX 3aJlaHHii, B (hOpME TECTOBBIX 3aJIaHUH WJIM B BUJIEC MOATOTOBIEHHOTO pedepara.

4.2. ®oH/I OLIEHOYHBIX CPE/ICTB /IS MPOBEeHHs MPOMEKYTOUHOH aTTecTAIUN

4.2.1. Bonpocsl, BLIHOCHMbI€ HAa JK3aMeH MO JUCHHUILUINHE «ATOMHasi (PU3HUKaA» IJs
HanpasJienusi noarorosku: 11.03.01 Paanorexnmnka

B mpouecce moaroToBKH U caauM 3K3aMeHa (GOPMHUPYIOTCS M OLIEHUBAIOTCS BCE TpeOyemble
®I'OC BO u OOII ans nanpasnenus 11.03.01 Paguorexunuka (npoduiib: Paguorexuuueckue cpea-
CTBa Tepeaadu, npueMa u 00padotku curHanos) kommnerennuu: OIK-1, OITK-2.

1. IIpeamer u 3aa4n aTOMHOM (PU3HMKH, €€ MECTO Cpelu IpYyTrux (Gpu3MuecKux HayK. Muk-
pomup. Macmtabbl. DKCiepUMEHTaIbHbIEC JaHHBIE O CTpoeHuu atoma. CepuanbHble 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIMOHHBIN puHUMN Putia, Tepmel. Knaccnueckas mozens aro-
Ma ToMcoHa.

2. DIeMEeHTHI KJIIACCUYECKOM TEOPUH JIEKTPOMArHUTHOTO M3TyUYCHUSI.

3. OnbiTel Pezepdopna. SAnepnas moxens aroma. BeiBon dopmynsl Pesepdopna mist pacce-
SHUS O-4aCTHULL.

4. CnenctBus u3 onblToB Pesepdopna. DxcrnepumenTtanbHas npoBepka ¢opmyisl Pesep-
¢dopna. [Inanerapnas moaens aroma Pesepdopaa. CronkHoBeHue yactull. CeueHne paccessHusl.

5. Mogens aroma Bogopoza o H. bopy. Teopus H. bopa mis aroma Bogopoza. [Toctynatet
bopa.

6. JlokazarenabCTBO CYIIECTBOBAHUS JAUCKPETHOM CTPYKTYphl SJHEPreTUYECKUX YPOBHEH aTo-
MOB.

7. OnbiTel ®panka u 'epua.

8. CnexTpanbHble Cepud BOAOPOAONON00HBIX aToMoB. [Ipuniun coorBerctBus. Henocrat-
KM Teopuu bopa.

9. Yactuisl u BonHbl. KopmyckynspHo-BoIHOBOH Ayanu3Mm. BomHoBast pyHKITHS.

10. TunoTe3a ne bpoiiniss u ee SKCIEpUMEHTANLHOE TOATBEPXKICHUE Ha TIpuMepe audpak-
LIUU JIEKTPOHOB, aTOMOB, HEHTPOHOB.

11. CgoiictBa BosiH nie bpoitns. da3oBast u rpynmnoBasi CKOpOCTH BOJH e bpoitis.

12. Onbrthl [eBuccona — Jxxepmepa u Tomcona.

13. BonnoBoil maker. CTaTUCTHUECKUH XapaKTep CBA3M KOPIIYCKYJSPHBIX M BOJHOBBIX
CBOJNCTB.

14. OcHoBbl KBaHTOBOW MexaHMKH. COOTHOIIEHWE HeompeneaeHHocTe [elizendepra.
[Tpuniun cynepno3unuu. Oneparopsl ¢puszndeckux BeanyruH. COOCTBEHHBIC 3HAYEHUSI U COOCTBEH-
Hble (QYHKIIUU OTIEpaTOPOB.

15. OcHOBHBIE OMEPaTOphl BaXKHEUIINX (DU3HUECKUX BENUYUH (KOOPIWUHATHI, MMITYJIbCA,
MOMEHTa UMIYyJIbCa, KBaJpaTa MOMEHTA UMITYJIbCa, MPOEKIIMY MOMEHTa UMITYJIbCa, KHHETHUECKOI
SHEPrUH, MOTECHIIMAIBLHOW SHEPTUH, IOJTHON YHEPTHH).

16. BonnoBoe ypaBHeHue Kielina — ['opoHa.

17. BpemeHnHoe u cranmoHapHoe ypaBHeHus llIpennnrepa.
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18. IIpocreiimne oJHOMEPHBIE 3a/1a4 KBAHTOBOM MEXaHUKHU: YAaCTULA B «IOTECHIUATHLHOM
ALIAKEY.

19. OcHOBBI KBAHTOBO-MEXAHUYECKOTO MPEACTABICHUS O CTPOCHUH aTOMa.

20. YpaBnenue lllpenunrepa mis atroma Bogopoaa. @U3nueckuid CMbICT KBAaHTOBBIX YHCEI.
[TpaBuna or6opa.

21. BonHoBble GyHKIIMH U paclipeeieHie MIOTHOCTH BEPOSATHOCTU 1S-COCTOSIHUE 3IEKTPO-
Ha B aTOME BOJIOPO/ia (HOPMAJIbHOE COCTOSIHUE aToMa).

22. AToMBI IIENOYHBIX METAIOB. CHEKTpbl aTOMOB LIENIOYHBIX MeTaIoB. Cepuun B CHek-
Tpax MIEJOYHBIX METAJJIOB M X MPOUCXOXKACHHE. 3aKkoH Mo3mu.

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

24. punuun [aynu u 3amoiiHeHHe aTOMHBIX COCTOSIHUH 3JeKTpoHaMH. ATOMHBIE 0007104-
KU U 110J000J0YKU. DNeKTpoHHAsI KoHpurypanus. O0bsSCHEHHE EpUOINIECKUX CBOMCTB U CTpOe-
HUSI CUCTeMBI 3JieMeHTOB J[.Meneneena.

25. MaruutHble cBOicTBa aToMOB. OpOUTaIbHBIN, MEXaHUYECKUH W MarHUTHBIA MOMEHTBI
anekTpoHa. MaruetoH bopa.

26. 1lonHBII MArHUTHBIA MOMEHT OJIHORJIEKTPOHHOI'O aTOMa. I'MpOMarHMTHOE OTHOLLIEHUE
JUIs1 OpOUTANBHBIX MOMEHTOB. DHEPTUs aTOMa B MarHUTHOM TIOJIE.

27. Onsrtel Tepna u [Nepiaxa.

28. DnexTpoHHBIN napaMarHuTHBIN pe3oHanc (OI1P) u ero npunoxenue.

29. Db dexT 3eemana.

30. Atom B anekTpudeckoM mone. I dekt lTapka.

31. TopMO3HOE U XapaKTEPUCTUUECKOE PEHTIT€HOBCKOE U3TyUEHUE.

32. Cepuu B CHIEKTpE XapaKTEPUCTUUECKOTO U3IydeHUs U ero ocooeHHoctu. [IpoxoxaeHue
PEHTI€HOBCKHUX JIy4eil uepe3 BemecTBo. JleTeKTopbl 1Jisl KOHTPOJIS pEHTTEHOBCKOIO U3TyYEHUSI.

33. CrioHTaHHOE W BBIHYXKJEHHOE (MHIyIMPOBaHHOE) n3inydeHue. dusnyeckue 0CHOBBI MO-
crpoenust OKI'. Baxneitmue tunsl OKI'. OcHOBHBIE KOMIIOHEHTHI Jlazepa. CBOMCTBA U XapaKTepu-
CTUKH JIA3EPHOTO U3IIYYCHHUS.

4.2.2. Bonpochbl, BHIHOCHMBbIE Ha 3a4eT MO JAUCHHUIJIMHE «ATOMHasi (U3UKA» sl
HanpasJieHusi noarorosku: 11.03.01 Paguorexnnka

B miporiecce moarotoBku u caave 3aueta popMupyroTes U orieHuBaroTCs Bee Tpedyembie DI'OC
BO u OOII nns nanpasnenust 11.03.01 Paguotexnuka (mpoduiis: PaguorexHuueckue cpeacTna Ie-
penauu, mpuema u 00padotku curHasioB) kommerennuu: OITK-1, OITK-2.

1. Mukpomup. Macmradpl. DKCliepUMEHTaNbHbIE JaHHbIE O CTpOoeHUU aTtoMa. CepuaibHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAMOHHBIN npuHuun Putia, Tepmel. Kitaccuueckas
Mozelb aroma ToMcoHa.

2. DyeMeHTBI KJIACCUYECKON TEOPUH DJIEKTPOMArHUTHOTO U3TyUECHHUS.

3. Omertel Pezepdopaa. SAnepuas monens atoma. BeiBoa ¢opmysnsl Pesepdopaa mist pacce-
SHUS O-4aCTHULL.

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

5. Mogens aroma Bogopoaa no H. bopy. Teopus H. bopa mis atroma Bonopona. ITocrynarsr
Bbopa.

6. JlokazarenabCTBO CyIIECTBOBAHUS JUCKPETHOM CTPYKTYpBl JHEPI€TUUECKUX YPOBHEH aTo-
MOB.

7. OneiTel ®panka u 'epua.

8. CnekTpanbHble CepHU BOAOPOAONON00HBIX aToMoB. [lpuniun coorBerctBusi. Hemocratku
Teopuu bopa.

9. Yactuis! u BosHbl. KopnyckynspHo-BoaHOBOM Ayanu3M. BomHoBast pyHKIMS.

10. I'mnore3a ae Bpoiins u ee sKcnepUMeHTaIbHOE MOATBEPKACHUE Ha Mmpumepe audpak-
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LIUU 3JIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CroiictBa BoH ae bpoiinsa. @a3oBasg u rpynmnoBasi CKOPOCTH BOJIH A€ bpoitis.

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

13. BonnoBoii mnakeT. CTaTUCTUYECKUN XapaKTep CBS3U KOPMYCKYJSIPHBIX M BOJIHOBBIX
CBONCTB.

14. OcHoBBbl KBaHTOBOM MexaHMKH. CooTHoleHHe HeompenaeneHHocter I'eiizendepra. [Ipun-
mun cyneprniosuiun. Onepatopsl (usnueckux BenuunH. COOCTBEHHBIE 3HAUCHUS! M COOCTBEHHBIC
(bYHKIIH OIIepaToOpOB.

15. OcHoBHBIE oOmepaTopbl BaXHEUIIMX (PU3MUECKUX BEIWYHH (KOOPAMHATHI, MMITYJIbCA,
MOMEHTa UMITYJIbCA, KBaApaTa MOMEHTA UMITYJIbCa, IPOEKIIMM MOMEHTA UMIYJIbCa, KHHETHYECKOU
SHEPIrUH, NOTEHIIMAIBLHON SHEPTUH, IOJTHON SHEPTUH).

16. BpemenHoe u cranmoHapHoe ypaBHenus llpenunrepa.

17. Ilpocteiimrie olHOMEpHbIEC 3a7a4l KBAHTOBOW MEXAHHUKHU: YACTHUIA B «IIOTEHIUAIBHON
AMEM.

18. OcHOBBI KBAHTOBO-MEXaHUYECKOT'O MPEACTABICHUS O CTPOCHUH aTOMa.

19. YpaBuenue lllpenunrepa ajist atroma Bojgopoaa. OU3nyecKuid CMbICT KBAHTOBBIX YHCEIL.
[TpaBuina or6opa.

20. BonHoBble GyHKIIMH U paclipe/ie]ieHHe MIOTHOCTH BEPOSATHOCTU 1S-COCTOSIHUE 3IEKTPO-
Ha B aTOMeE BOJIOpO/ia (HOpMaIbHOE COCTOSIHUE aToMa).

21. AToMbl HIeNOYHBIX METAI0B. CIEKTpbl aTOMOB LIEIOYHBIX MeTa/ioB. Cepuun B CEK-
Tpax IIEJOYHBIX METAJIJIOB U UX NPOUCXOKAEHHE. 3aKOH Mo3u.

22. I'unotes3a Ynen6eka u ['ayacmura. CrivH 3J1€KTpOHA.

23. Ilpunnun [laynu u 3anoiaHeHHe aTOMHBIX COCTOSIHMM 3JIeKTpoHaMH. ATOMHbIE 000J104-
KU ¥ 110J000J0YKU. DNeKTpoHHAsI KoHpurypanus. O0bicHeHNE MEPUOINIECKIX CBOMCTB U CTpOe-
HUS CUCTeMBbI 3JieMeHTOB J[.Meneneena.

24. MarHuTHbIe CBOMCTBa aTOMOB. OpOUTANBHBIN, MEXaHUUYECKUA U MAarHUTHBIM MOMEHTHI
anekTpoHa. Marueton bopa.

25. IlonHBII MAarHUTHBIA MOMEHT OJIHORJIEKTPOHHOI'O aToMa. ' MpOMarHMTHOE OTHOLIEHUE
JUIsl OpOUTAIbHBIX MOMEHTOB. DHEPrUs aTOMa B MarHUTHOM TIOJI€.

26. Onsrtel lTepna u I'epnaxa.

277. DneKTpoHHBIN apaMarHUTHBIN pe3oHaHc (DI1P) u ero npunoxenue.

28. DddexT 3eemana.

29. Atom B anekTpudeckom nose. Dddexr Tapka.

30. TopMO3HOE U XapaKTEPUCTUUECKOE PEHTITE€HOBCKOE U3IyUCHHUE.

31. Cepun B cieKTpe XapaKTepUCTUUECKOTO U3ITyuYeHUs U ero ocodeHHoctu. [Ipoxoxaenue
PEHTTEHOBCKHUX JIy4€ll uepe3 BEIIEeCTBO. [[eTeKTOphI sl KOHTPOJIS PEHTT€HOBCKOIO U3ITyYEHUS.

32. CloHTaHHOE U BBIHYX/IEHHOE (MHAYLUPOBaHHOE) U3inydeHne. du3nueckre OCHOBBI MO-
ctpoenus OKI'. Baxneitmne tunbsl OKI'. OcHOBHBIE KOMIIOHEHTHI J1a3epa. CBOWCTBA M XapaKTEpH-
CTHKH JIa3€PHOTO U3ITYUECHHUS.

4.2.3. TemaTnka 3K3aMeHAIMOHHBIX 3324 MO JUCHUILUINHE «ATOMHasi GU3NKA» IJs
HanpasJieHusi noarorosku: 11.03.01 Paguorexnnka

Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax, KOMOMHAMOHHBIN MPUHIIMII
Purna, repmel. CriekTp aTOMa Boiopoaa.

Tema 2. KopmyckynsipHO-BOJHOBOM Jyann3M. OCHOBBI KBaHTOBOW TEOpHH. YpPaBHEHHUE
[lIpenunrepa.

Tema 3. bopoBckas MoJiesib aToMa BoAopoaa. KBaHTOBaHME aTOMOB.

Tema 4. KBanToBas Teopus aToma BOAOPOJA.

Tema 5. KBanTOBaHHME aTOMOB. MHOT03JIEKTPOHHBIE ATOMBI.

4.2.4. Ilpumepbl IK3aMEeHAUMOHHBIX OUJIETOB MO JUCUMILVIMHE ATOMHAsA (PU3MKA» 1151
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HanpasJieHusi noarorosku: 11.03.01 Paguorexnnka
9K3AMEHAL[I/IOHHI>II71 BUJIET Ne 1

1. Mukpomup. Macmradel. DKCIIepuMeHTaIbHbIC JaHHBIE O CTpOoeHUU aToMma. CepuaabHbIE
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax, KOMOMHAIIMOHHBIN MPUHIKI PUTIA, TEPMBL.

2. KBaHTOBO-MexaHMUECKOE OMucaHue aToma Bojaopoza. Paznenenue nmepemeHHbix. Kpan-
TOBBIC YHCJIa. DHEPreTUYECKUM CHEKTp. YTJIOBOE M pPaJUalIbHOE paclpelesieHue >SJICKTPOHHOU
IJIOTHOCTH.

3. 3anava. (KopnyckynsipHo-BoHOBOU Ayanu3M. OCHOBBI KBaHTOBOUW Te€OpuUH. YpaBHEHUE
[lpenunrepa.) HaliTu cpeaHio0 AJIWHY BOJIHBI J¢ bpoiisis TemoBoro HeWTpoHa, TO €CTh HaXO.Is-
HIETrOocs B TEIJIOBOM PAaBHOBECHH C OKpY:Karoleh cpenoi, mpu komHaTHoM Temmneparype 300 K.

SK3AMEHAILIMOHHBIN BUJIET Ne 2

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

2. OpOuTanbHble MAaTHUTHBIM U MEXaHHUYECKUH MOMEHTHI. CIIMH M COOCTBEHHBIN MarHuT-
HBI MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIbHOE MOITBEPKICHUE CYIIIECTBOBAHUS CITUHA.

3. 3amayga. (bopoBckast Mmosiens aroma Bogopoaa. Ksantopanue aromoB.) @OTOH ¢ 3HEprueit
12,12 5B, mormnomuieHHblii aTOMOM BOJOPOAA, HAXOISAIIMMCS B OCHOBHOM COCTOSIHHH, MEPEBOJIUT
aToM B BO30YXI€HHOE cocTosiHuE. ONpeneNnuTh TIIaBHOE KBAHTOBOE YHCIIO 3TOTO COCTOSIHHUS.

OHGHO‘-IHI)IG cpeacTBa il MHBAJIMAOB U JIMI C OrPaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbA
BBIOMPAIOTCS C YIETOM MX MHIUBHIYAIbHBIX ICUXO(PH3HYECKUX OCOOCHHOCTEH.

— IIpHu HCO6XOIII/IMOCTI/I HHBaJIMAaM W JIMaM C OIPaHUYCHHBIMU BO3MOXHOCTAMHU 310POBbA
MPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl IOATOTOBKH OTBETA HA SK3aMEHE;

— IPU TPOBEACHUH NPOLEAYPHI OLCHUBAHHUS PE3YJIbTaTOB OOYYEHUS WHBAIHIOB U JIHII C
OIrpaHUYCHHBIMHU BO3MOKHOCTSAMH 3O0POBbA IMPEAYCMATPUBACTCA HCIIOJB30BAHUC TCXHHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— NpU HEOOXOAUMOCTH I 00y4aIoIUXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBBS U
MHBAJIUOB MPOIe/lypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS MO JUCLHUIUITMHE MOXET IPOBOAUTHCS B
HECKOJIBKO ITAIoB.

I[Iporienypa olileHNBaHUS pe3yJIbTATOB OOYUEHUSI MHBAIMJIOB U JIML] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pOBbsl 1O JUCLUIUIMHE (MOJIYJI0) MpeaycMaTpUBaeT IMpeaoCTaBleHne WH(POpPMaluu B
(dopmax, alanTUPOBAHHBIX K OIPAHMUYEHUSIM MX 3/I0POBbsSI M BOCIPHUATHS HH(DOPMALHIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUst U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList L ¢ HapyIeHNsIMM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTa o0yua-
FOTIMXCSL.

5. IlepeyeHb OCHOBHOM W JONOJIHUTEJbHON Y4eOHOH JMTepaTypbl, HEOOXOAUMON 1JIA
OCBOECHUS TMCUMILUINHBI (MOYJIs1)

32



5.1. OcHoBHas1 IMTEpaTypa:

1. CasenbeB U.B. Kypc ¢usuku [DnextpoHHblii pecype]: yue6Hoe mocobue: B 3 T. T. 3:
KBanroBas ontuka. ATomMHas ¢usuka. @usnka TBepaoro teia. Gu3nka aTOMHOTO siipa U dJIEMEH-
tapubix yactul / Casenbe U. B. — CII6.: Jlanp, 2018. — 308 c. — Pexxum goctyna:

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

2. Atromnas ¢wusuka: yueOHo-MeToamueckoe mocobue / [A.Il. bapkos, B.C. dopom, B.E.
JIsicenko u nap.]; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, Kybanckuii roc. yH-T. — KpacHo-
nap: [Kybanckuii rocynapcTBennslil yausepcurer], 2016.

3. DnekTpoHHBIN Kypc «Pu3uka aToma» (BKItOYaeT B ceOs: 1) AIEKTPOHHBIA KypC JICKIIHA;
2) KOHTPOJBbHBIE BOMPOCH MO pasjiesiaM y4eOHOro Kypca; 3) MpakTHUECKUE 3aJaHus 10 pasjesiamMm
ydaeOHOro Kypca; 4) TeCThl 10 pasziejiaM yueOHOT0 Kypca); pexuM A0CTyIa:

http://moodle.kubsu.ru/

4. Uponos U.E. KBanToBas ¢usuka. OCHOBHBIE 3aKOHBI: yueOHOE MOcoOHue [ DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. mgaH. — MockBa: U3nmarensctBo «Jlaboparopust 3HaHUN,
2017.—261 c. — Pexxum nocryna:

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

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

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

JlJis OCBOEHHUS MUCHUIUIMHBI MHBANUAAMHU U JIMIIAMHU C OTPAHHMYEHHBIMH BO3MOXHOCTSMU
37I0POBBSI UMEIOTCSI U3AHUS B DJIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHby»
u «Opaity.

5.2. lonoHUTeIbHAS JIUTEpaTypa:

1. CaBenbeB U.B. Kypc ob6mieit pusuku [DnekTpoHHbId pecype]: yuebnoe mocodue: B 5 1. T.
5: KBanToBas ontuka. AtomHas puznka. dusnka tBepaoro tena. dusznka aTOMHOTO SIpa U dIIEMEH-
tapHbIX yacTull / .B. CaBenbeB. — CII6.: Jlanb, 2011. — 384 c. — Pexxum nocryma:

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

2. bynkep 1. AtomHas ¢uzuka [DnekTpoHHbI pecypc]: yued. mocodue / [. bByaxep, 1. Kum-
oemn, 1. JeMwns. — OnextpoH. nad. — Mocksa: ®usmatiut, 2010. — 396 c. — Pexxum noctyna:

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

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

4. Tpodpumona T.U. Kypc pusuku: ydyeOHOe mocoOue sl WHKEHEPHO-TEXHHUUECKUX CIEIH-
anpHOCTel By30B. — M.: Akagemus, 2010 (18-e u3a., crep.). — M.: Akanemus, 2014 (20-e uzn., ctep.).

5. Tpopumosa T.U. OcHOBBI pu3nKu. ATOM, aTOMHOE PO U 3JIEMEHTApHBIE YACTUIIBL: yueo-
Hoe nocooue. — M.: KHOPYC, 2011.

6. lllmoneckuit 3.B. ATomHas ¢uzuka. Tom 1. BBenenue B aroMHyt0 GU3UKy [DIIEKTPOHHBIN
pecypc]: yaeb. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum nocryma:

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

7. lnonsckuit D.B. AtomHast ¢usuka. Tom 2. OCHOBBI KBAHTOBOM MEXaHUKU U CTPOCHHUE
AIEKTPOHHON 000JIOUKH aToMa [ DIeKTpoHHBIN pecypc]: yuebd. — DnektpoH. naH. — Cankt-IletepOypr:
Jlans, 2010. — 448 c. — Pexxum gocrymna:

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

5.3. llepuoauveckue u31aHusA:

B mupe Haykn
XKypnan skcriepuMeHTalIbHON U TEOPETHUECKON (PU3UKU
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W3BecTus poccuiickoit akagemuu Hayk. Cepust pusnueckas

NuxenepHo-PpU3NUECKHIA KypHAI

[Tucema B )KypHAI SKCIEPUMEHTAIBHON U TEOPETUIECKOH (PU3HKH

VYenexu (pu3n4eckux HayK — eKeMeCAYHbIN KypHasl. DJIEKTPOHHAas Bepcus KypHaja: aHHO-
Taluu, cTaTthu B popmate pdf

6. Ilepeuens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOM ceTu «UHTEepHeTY,
He00XO0IUMBIX /IJI51 OCBOCHUS TUCHHUILUIHHBI (MO1YJIA)

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

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

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

4. bubimoTteka 3JeKTPOHHBIX YUeOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTHYeCKUi KaTtajmor MHTepHET pecypcoB 1o (pu3uke:
http://www.college.ru/

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

7. Karanor Hay4HBIX PECypCOB:

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

8. bonbas Hay4yHast OuOIMOTEKA!

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

9. EcrecTBeHHO-HAaY4HBIN 00pa30BaTEIbHBIN MOPTAI:
http://www.en.edu.ru/catalogue/

10. YueGHo-o0pa3oBaTenbHas (pu3nko-MaTeMaTuueckas oubdaunoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. JIekiuu no pusuke ais BY30B:

http://physics-lectures.ru/

13. Texunueckas 6MOIMOTEKA:

http://techlibrary.ru/

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

Jlexuus siBNsieTCS OJTHOM U3 (POPM U3YyUEHHUS TEOPETUYECKOT0 MaTepHralia Mo JucuuIuiiee. B
X0JI€ JIEKIIMOHHOTO Kypca MPOBOJUTCS U3JI0KEHUE COBPEMEHHBIX HaY4YHBIX MTOAXOI0B U Teopuil. B
TETpajau JAJi1 KOHCIEKTUPOBAHUS JEKIUH HEOOXOAMMO UMETh MOJs, TJ€ MO0 XO1y KOHCHEKTHPOBa-
HUS JIeNIal0TCsl HE0O0X0IMMbIE MTOMETKU. 3alMCcu JTOJKHBI ObITh U30MpPATEIbHBIMU, TOJTHOCTBIO Clle-
JTy€eT 3aIliChIBaTh TOJIBKO OIpeneieHus. B KOHCIIeKTe MPUMEHSIOT COKPALIEHHE CIIOB, YTO YCKOPSET
3anMch. Bompockl, BOZHUKAIOIIKE B XOJI€ JIEKIIMH, PEKOMEHIYEeTCs 3allMChIBaTh Ha MOJSAX U MOCIE
OKOHYAHUS JIEKIIMU O0paTUThCA 3a pa3bsICHEHUEM K Ipernojaasarento. Heo6xoaumo akTuBHO pado-
TaTh C KOHCIIEKTOM JIEKIUU: TI0CIE OKOHYAHMSI JIEKIIUM PEKOMEHIyeTCsl IIEpeUnTaTh CBOM 3allMCH,
BHECTH MOIPABKU U JONOJTHEHUS.

OnHUM M3 OCHOBHBIX BUJIOB JIEATEIIBHOCTH CTYJEHTA SBISIETCS CaMOCTOsITelIbHas pabora,
KOTOpasi BKJIIOYAET B ce0sl U3ydeHHE JIEKIMOHHOTO MaTepuaja, YUeOHHUKOB U y4eOHBIX MOCOOMIA,
MOJATOTOBKU K BBIIIOJIHEHUIO JIAOOPATOPHBIX PAOOT U OOPMIICHUIO TEXHUYECKHX OTUETOB IO HUM,
a Tak e MOJrOTOBKU K MPAKTUYECKUM 3aHATHSIM U3YYEHHEM KPaTKOW TEOpHH B 3aJaUuHUKAX U pe-
IIEHUH JOMAIIHUX 33JJaHUM.

ComnpoBOX/IEHUE CAMOCTOSTEIHLHON PabOThI CTY/IEHTOB MOKET OBITh OPTaHU30BAHO B Clie-
Oyroumx popmax:

— COCTaBJICHHEM HHAMBHUIYaJIbHBIX IUIAHOB CAMOCTOSITENIbHOM paboThl KaXA0ro U3 CTYJIEH-
TOB C YKa3aHUEM TE€MbI U BUJIOB 3aHATHI, ()OPM U CPOKOB MIPEACTABICHHS PE3YIbTATOB;
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— MPOBEIEHUEM KOHCYIbTAIUi (MHAUBHUIYATbHBIX WU TPYIIOBBIX), B TOM YHCJE C IPUMe-
HEHUEM JIMCTAaHIIMOHHOM cpe/ibl 00yUYeHHUsI.

Kputepuii onieHkn 3GEKTUBHOCTH CaMOCTOSITEILHON PabOTHl CTYACHTOB (OPMHUPYETCS B
X0Jle MMPOMEKYTOUHOI'O KOHTPOJISI MPOLIECcCa BHIIOJHEHUS 3a/laHuil U OCYILIECTBIISICTCS] HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJCHCTBUS B OTKPHITON MH(POPMALIMOHHON Cpelie U OTpaXKaeTcs B Mpo-
necce (GopMUpPOBaHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEis CTyICHTa.

B cooTBeTcTBUM € 3TUM IpHU MPOBEACHUU ONEPATUBHOTO KOHTPOJS MOTYT MCIOJIB30BATHCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBIMOJIHSAEMBIM padoTaM J1JabopaTOpHOro MPaKTUKyMa, TaK U K COOT-
BETCTBYIOIIUM pa3jieliaM OCHOBHOM UCIUTUINHBI « ATOMHasT (PU3HKaY.

KoHnTposib ocyiiecTBiaseTcsi IOCPEICTBOM TECTUPOBAHUS CTYJIEHTOB MO0 OKOHYAHUU H3Yy4Ye-
HUS TeM Y4eOHOW TUCIUIUIMHBI U BBITIOTHEHUS MUCHbMEHHBIX KOHTPOJIBHBIX PaboT.

[To uToram BBIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThl CTYAEHT COCTAaBJISET MOIPOOHBIN
IMCbMEHHBIN OTUET, ONIUPASICh HA KOTOPBIM JT0JIKEH B Oece/ie C IMPEo1aBaTeaeM NpoIeMOHCTPUPO-
BaTh 3HAHHME TEOPETUYECKOTO M HKCIEPUMEHTAIbHOI0 MaTepHualia, oTHocsuierocs k padore. [Ipo-
BEpKa 3HAHUI CTyJeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIMPOCAX, MPUBEICHHBIX B OMHCAHUUA PAOOTHI
U JIONOJHUTENBHBIX BOMPOCAX, KACAIOIIUXCS COOTBETCTBYIOUIMX Pa3/IeI0OB OCHOBHOM JUCIUIUIMHBI
«AtomHas (usukay. [locne BbIMOMHEHUS Ta0OPATOPHON PabOTHI CTYACHT MPEIOCTABISIET OTKOP-
PEKTUPOBAHHBIN B X0/1€ 3alIUThl TUCHbMEHHBIN OTYET O HEM.

JomnoauTenbHas Gopma KOHTPOIIT d3PPEKTUBHOCTH YCBOCHHUS MaTepuaia U MPHUOOPETCHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTUBHON 3aIIUTe pabOThl HA YCTHOM BBI-
CTYIUICHUM TIEpe]] ayIMTOpUEH COKYpPCHUKOB. B 3TOM ciyyae 3amura IpoXoJuT B peXKUME KPaTKO-
ro JOKJIaga Ha KOH(epeHIIHH.

CompoBOXKI€HHE CaMOCTOSITENFHON padOThl CTYICHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dbopmax:

— BBITNIOJIHEHUE CEMECTPOBOI KOHTPOIBHOM pabOThl IO MHAUBUAYAIHHBIM BapHaHTaM;

— YCBOCHHE, JIOMOJHEHNE U BHUKAaHUE B pa3OupaeMble pa3iesbl JUCHHUILTUHBI TPU TOMOIIIH
3HAHUHW TOJIy4aeMbIX IO CPEJICTBAM HM3YYCHHS PEKOMEHAYEMOW JUTEPATyphl U OCYILIECTBISIEMOE
myTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAIIMH, OPTAaHW30BAHHBIC IS PA3bSICHCHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOATEIHPHOM HM3YUYEHUHU TEX WM MHBIX aCIEeKTOB Pa3/eNioB ycBaMBaeMoil MH(pOpPMAIUN B JUCIIH-
TUJTHHE.

K cpenctBam obecrieueHHsi OCBOEHUS TUCIHUILTUHBI «ATOMHAsE (U3HMKA» TaKKe OTHOCUTCS
AJIEKTPOHHBINA BapUAHT yueOHOTO TTOCOOUS 10 siACpHON (hH3HKe, BKIIOYAIOIINI B CeO0s:

— JIGKIIMOHHBINA KYpC TUCIUIUTUHBI «ATOMHAsI (PU3HKAY;

— KOHTPOJIbHBIE BOTIPOCHI 10 KAKJIOMY pa3/ieny Y4eOHOM TUCIUTITHHEI;

— CIIMCOK 3aJ1a4 10 KaXA0MYy pa3feny yueOHOW TUCIUTLINHEI.

K cpencrBam obecniedeHus: OCBOCHUS JUCIUIUIMHBI «ATOMHAsI (DU3UKA) TaKKE OTHOCSTCS
AIIEKTPOHHBIEC BAPHAHTHI JOMOIHUTENBHBIX YIEOHBIX, HAYUHO-TIONYISPHBIX M HAYYHBIX U3JAHUH 1O
Aa1epHOM (U3UKe.

Pexomenpayercs ciemyrommii rpaduk U KaJleHIAPHBINA TIJIaH CaMOCTOSITEIbHON paboThI CTY-
JIEHTOB IO Y4eOHBIM HeeNaM (8 Heelnb):

Tunosble 3aJaHus IS CAMOCTOSATEIbHOM Pa00ThI CTYI€eHTOB

®dopma npen Cpoku
Ne . Kon-Bo p P BBIIIOJI-
Tema wnm 3aganue TEKyIen padoTh CTaBJICHUSA
TEMBI 4acoB HEHUS
pe3yJIbTaToOB
(menenn)
2 CrenctBus u3 onslToB Pesepdopna. Dkcne- | 7 VYerubiii - otBer. | 1
puUMeHTaNbHasl npoBepka (opmynsl Pesep- TekcroBplid  J10-
dopaa. KyMmeHT. Pedepar.
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Bremonnenue
MPAKTUYECKUX
3amannii  (I13),
TECTOB M KOH-
TPOJIBHBIX PpaboT

(KP).
4 CoOcTBeHHBIE 3HA4YE€HUST M COOCTBEHHEBIE | 7 Veruei  oTBerT. | 1
¢ynkuuu omneparopoB. Onepatop I'amuiib- TekcroBpld  J10-
TOHA. KymeHT. Pedepar.

Bremonnenue 113,
tectoB 1 KP.

4 VrioBoe u paguanbHOE pacrpezaesnenue | [ VYerubiii otser. | 1
IJIOTHOCTH BEPOSITHOCTH. TexcToBBRIE  J1O-
KymeHT. Pedepar.
Bremonnenue 113,
TecTtoB u KP.

6 CriekTpaJIbHbIC CEpUU B aTOMax IIEIOYHBIX | 7 Veruwnii  otBer. | 1
METAaJLJIOB. TekcToBeId  H0-
KymeHT. Pedepar.
Brmonnenue 113,
tecTtoB 1 KP.

7 DNEeKTPOHHBIA IMapaMarHuTHeIA pe3oHaHc | 10,8 VYerubiii otser. | 1
(OIIP) u ero mpuiiokeHus. ATOM B 3JEK- TekcToBBId  J10-
TpuueckoM nose. pdexr rTapka. KyMeHT. Pedepar.

Brimonnenue 113,
tectoB U KP.

8 N3ydyenne 3akOHOMEpPHOCTEW CBOWMCTB 3ie- | 7 VYerupii  otBer. | 1
MEHTOB B IIEPUOANYECKOMN CUCTEME. TekcroBplid  110-
KymeHT. Pedepar.
Brmonunenue 113,
tectoB U KP.

9 MeToapl perucTpaluu U JI€TEKTOpbl pPeHT- | / VYeruplii - otser. | 1
TE€HOBCKOTO U3JIy4EHHUSI. TekcroBplii  110-
KymeHT. Pedepar.
Bremonnenue 113,
tectoB U KP.

11 KoHcTpykiiusi ra3oBbIX M TBEpIOTEIbHBIX | 7 VYerabiii - otser. | 1
J1a3epoB. XapaKTEPUCTUKH JIA3EPHOT0 U3ITYy- TekcToBblid  10-
YEHUS. KyMeHT. Pedepar.

Brmonunenue 113,
tecTtoB 1 KP.
Umoco: 59,8 8

B OCBOCHHUW MUCHHUIUIMHBI WHBATHAAMH W JIMLIAMHA C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3I0pOBbsl OOJIbIIOE 3HAYEHHE HMMEEeT HWHAMBHIyallbHas Yy4yeOHas paboTa (KOHCYNIbTallUU) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE YueOHOr0 MaTepuara.

WunuBuayanbHble KOHCYJIBTAIMU TI0 TIpeaMeTy (B ToM uucie depe3 email, SKype uiu viber)
SIBJISIFOTCS. B&XKHBIM (haKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3AUH O0yYCHHUs 1 YCTAaHOBICHHUIO
BOCITUTATENIFHOTO KOHTAKTa MEKIY MPEroaBaTeieM U O0YyYaromMMCsT MHBATHIOM WITH JIUIIOM C
OrPaHUYCHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSL.

8. IlepeyeHp HHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3YeMbIX IIPH OCYLIECTBJICHUH 00-
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Pa30BaTeJIbHOIO MpoLecca Mo JUCHUIINHE (MOIYJII0)
8.1. Ilepeuenb HHGOPMAIIMOHHBIX TEXHOJIOT U

Wudopmannonnsie 00pazoBaTeIbHbIE TEXHOJOTHH BO3HHMKAIOT TPU HCHOJIH30BAHUEM
CpeACTB MH(POPMALMOHHO-BBIUNCINUTEIbHON TeXHUKU. OOpa3oBaTelbHyIO Cpely, B KOTOPOH OCy-
IECTBIIAIOTCS 00pazoBaTeIbHble HH(OPMAIIMOHHbBIE TEXHOJIOTHH, ONPEICIAIOT paboTaronue ¢ Heil
KOMIIOHEHTBI:

— TeXHUYECKast (BUJ UCIIOJIb3YEMBIX KOMIIBIOTEPHOI TEXHUKHU U CPEACTB CBSI3H);

— IPOrpaMMHO-TEXHUYECKas (IPOrpaMMHBIE CPEJCTBA MOANEPKKU PEaTn3yeMON TEXHOJIO-
UM 00y4eHMUs1);

— OpraHU3allOHHO-METOANYecKas (MHCTPYKLMU y4yallluMCs M MpernojaBaresisiM, OpraHu3a-
1Usl y4eOHOTO TpoIiecca).

ITon o6pa3oBaTeNbHBIMU TEXHOJIOIMSIMU B BBICIICH 1IKOJIE TOHUMAETCsl CUCTEMA HAYYHBIX U
WH)KEHEPHBIX 3HAaHUM, a TaKKe METOJIOB M CPEJCTB, KOTOPBIE MCIIOIB3YIOTCS AJIs CO3/1aHus, cOopa,
nepeaayn, XpaHeHus: 1 00paboTku MH(OPMALMK B IPEAMETHONW 00JacTh BbIcIIEeH MmKoIbl. DopMu-
pyercs mpsiMasi 3aBUCHMOCTD MKy 3()(PEeKTUBHOCTBIO BBIOJIHEHHS Y4E€OHBIX POTPaMM H CTerie-
HbIO MHTErpalliy B HUX COOTBETCTBYIOUIMX MH()OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH.

Wudopmannonnas odpa3zoBareibHas cpesia MpeCcTaBiIsieT co0oi HHPOPMAITMOHHYIO CHCTE-
My, 0OBEIMHSIOUIYIO TOCPEACTBOM CETEBBIX TEXHOJIOTUH, IPOrpaMMHBIE U TEXHUUYECKHE CPEJICTBA,
OpraHM3alMOHHOE, METOIMYECKOE U MaTeMaTHuecKoe o0ecredyeHre, IpeJHa3HauyeHHOe ISl TOBBI-
meHus 3pPEeKTUBHOCTU U JOCTYITHOCTH 00pa30BaTEIbHOIO MpoLiecca MOATOTOBKH CIIEIHAIUCTOB.

XapakTepHoil yepToil 00pa3oBaTeIbHON Cpebl SBISETCSI BO3MOXKHOCTbH CTYJEHTOB M IIpe-
nojaBaresneil oOpamarbcs K CTPYKTYPUPOBAaHHBIM y4eOHO-METOJMUECKUM MaTepuanaM, o0ydaro-
UM MYJIBTUMEIUMHBIM KOMILIEKCAaM BCEr0 YHUBEPCHUTETA B JIF000O€ BpeEMS U B JIFOOOH TOYKE Mpo-
crpaHcTBa. IloMumo noctynHocTH yyeOHOro Marepuana, HeOOX0IUMO 00ecHeuuTb 00ydaeMoMy
BO3MOXKHOCTh CBSI3U C IIpENojaBaTesieM, MOJIyYeHUe KOHCYJIbTAlUU B OH-JIAaH Wi oQd-naiiH pe-
KUMaX, a TaKK€ BO3MOXKHOCTb IOJIy4YE€HUSI MHIUBUAYAIBHON «HABUTallUW» B OCBOCHHMM TOTIO WM
uHoro npeamera. CTyAaeHTbl OyAYyT CTPEMUTHCA K THOKOMY peXUMY OOy4eHHs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOTOUYHMCIIEHHBIMH MOCTYIIJIEHUSMHU M OTYUCIEHUSMH, KOTOPBIE ITO3BOJIAT HAKAIINBATh
3a4eTHBIE €IUHUIIBI, CBOOOJHO MEPEBOAUTHCA M3 OJHOTO By3a B JIPYTrOoil C y4eTOM MpeAbIIyLIero
OIbITa, 3HAHUM U HAaBBIKOB. [[0-nIpe’kHEMY Ba’KHOM 1711 CTYAEHTOB OCTAHETCSI BO3MOKHOCTD JINYHO-
ro pa3BUTHS U MPO(ECCHOHAIBHOTO POCTA; MPOTrpaMMbl MOJIYYEHUS CTENIEHH M KOPOTKHE KYPCHI,
BO3MOYHO, OYIYyT IOJIb30BaThCsl OJJMHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTh B IMPO-
rpaMMax npogeccUOHaNIbHOI0 00yUYeHHUs U aCIIMPAHTCKUX MpOTrpamMmax.

WNHdopmanroHHble TEXHOJIOTUU MOTYT OBITh MCIIOJIb30BaHbl IPU OOYYEHHM CTYIEHTOB He-
CKOJIbKUMH criocobaMu. B caMmom npocToM citydae peasibHbIi y4eOHbIH npoliecc UaeT M0 0ObIYHBIM
TEXHOJIOTUSM, a UH(OPMAIIMOHHBIE TEXHOJOTHH NMPUMEHSIOTCS JHIIb I IPOMEKYTOUHOTO KOH-
TPOJISl 3HaHUM CTYJEHTOB B BUJE TECTUPOBAHUA. DTOT MOJXOJ K OpraHU3aluy o0Opa3oBaTeIbHOrO
Ipouecca npeCcTaBIsIeTCsl OUEHb NEPCIIEKTUBHBIM BBUY TOTO, YTO IIPU €r0 JOCTATOYHO HIMPOKOM
HCIIOJIb30BaHNUU YHUBEPCUTET MOXKET MOJIYUYNUTh CEPbE3HYI0 SKOHOMMIO CPECTB U3-3a O0siee HU3KOM
CTOMMOCTH NPOBENIEHUS CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPAaBHEHUIO C AYJAUTOPHBIM.

[Ipumenenue oOpa3oBaTeIbHBIX MH()OPMALIMOHHBIX PECYpPCOB B KayeCTBE JOMOJHEHUS K
TPaJUIIMOHHOMY Y4eOHOMY MpoOLecCy MMeeT OOJIbIlloe 3HAUEHHE B TEX CiIydyasX, KOrja Ha Kade-
CTBEHHOE YCBOCHHME 00beMa ydueOHOTOo MaTepuaina, npeaycmorpennoro 'OC, He XBaTtaeT aynuTop-
HBIX 3aHATHH 10 yyeOHoMy muiaHy. Kpome Toro, Takas ¢opma opranuzanuu y4eOHOTro mpoiiecca
OYCHb Ba)XKHA MPU HEOJMHAKOBON HAYAIBHOU MOATOTOBKE 00YYAIOIIHXCSI.

Crenyer 0COOEHHO MOAYEPKHYTh, UTO MPU TAKOM IOAXOJE KpailHe Ba)KHO 00eCHeuuTh UH-
TEHCUBHBIM KOHTPOJIb CTENEHU yCBOEHUS Marepuana. Kak mpaBuio, Mo KakIoWl TeMe MpeaycMoT-
peHo 0oJIbIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHNe WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOIJICHHBIH OIBIT NPUMEHEHUS MH(POPMAIMOHHBIX M JUCTAHIIMOHHBIX
TEXHOJIOTUI B y4eOHOM IpOIEcCce B pa3IMYHBIX BapUaHTaX IMO3BOJISIET TOBOPUTH 00 OMpEaeIEHHBIX
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peuMyliecTBax Mog00HBIX GOpPM OpraHU3alUul Y4eOHOTO MpoLecca:

— CTaHOBHTCS BO3MOKHOHM NPHHIUIAAIEHO HOBAsi OPTraHM3aIMsl CAMOCTOSITEIbHONW PaboOTHI
CTY/ICHTOB;

— BO3PAcCTaeT MHTCHCHUBHOCTH Y4€OHOTO IPOIIECcCca;

— Y CTYACHTOB IOABJIACTCA JOIMMOJHUTCIIbHAA MOTUBALUA K MMO3HABATCILHOM JACATCIIbHOCTU,

— JOCTYIHOCTbH Y4€OHBIX MaTepHAJIOB B JII000E BpeMs;

— BO3MO>XHOCTb CaMOKOHTPOJISI CTENICHH YCBOEHHsI MaTepualia Mo KaXI0i TeMe HeOrpaHH-
YEHHOE KOJIMYECTBO Pas.

8.2. IlepeyeHb HEOOXOAMMOTI0 MPOTPAMMHOIO0 o0ecIeyeHust

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

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

3. IlporpamMmHOe obOecriedeHue AJIsi OpraHU3aluy yIpaBasieMoro U 6e30MacHOro JI0CTyma B
NurtepHer.

Ne norosopa [lepeueHp JIMIIEH3MOHHOTO MPOTPAMMHOI0 00ECIeUeHHUs
Hdor. Ne77-AD®/223-®3/2017 | [Toanucka wa 2017-2018 y4eOHBIH TO HAa TIpOorpaMMHOE 00ec-
ot 03.11.2017 MeYeHWe B paMKax MporpaMmbl KommaHuu  Microsoft

“Enrollment for Education Solutions” misi KOMIBIOTEPOB U
cepepoB Ky0OaHCKOro rocy1apcTBEHHOIO YHHBEPCUTETA U €r0
¢$unnanos:

DsktpEdu ALNG LicSAPKk MVL

4. Ilporpammuoe obecrieuenue st 6e30macHoi paboThl Ha KOMIIbIOTEpe — (haMIOBBINA aHTH-
BUPYC, IIOYTOBBII aHTUBHUPYC, BeO-aHTUBUPYC U CETEBOM 3KpaH.

Ne norosopa ITepeueHb JIMIIEH3MOHHOTO IPOrPAMMHOTO 0OeceueHus!
Kontpakr Ne69-AD®D/223-D3 | KOMIUIEKT aHTHBHUPYCHOT'O MPOTPAMMHOTO obecriedeHus (mpo-
or 11.09.2017 JUIEHHUE TIPaB M0JIb30BaHMS):
AHTUBHpYCHAas 3aliuTa (pU3M4ecKuX pabo4yux CTaHIUH U cep-
BEPOB:

Kaspersky Endpoint Security mist 6usneca — CraHAapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAsl 3allMTa BHUPTYyaTbHBIX cepBepoB: Kaspersky
Security mis BupTyanbHBIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuTa MOYTOBOTO cepBepa oT crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3alUTa BUPTYaIbHbIX padounx craniuii (VDI):
Kaspersky Security mns BupTyasbHbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema komnbtotepHoid Mmarematuku MATHCAD ¢ HeoOXOMMBIMH TAaKETaMU PaCIlIU-
penuii (O Parametric Technology Corporation).

6. Cucrema xommnbioTepHoit marematuku MATLAB + SIMULINK ¢ HeoOXoaumbIMu
tynookcamu (© The MathWorks).
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Ne moroBopa | [epeueHb TUIICH3HOHHOTO MPOrPaMMHOT0 00eCIIeUeHHS

Kontpakt Nel15-OAD®/2013 | [IpoieHne nporpaMMHON MOAJEPKKH U MPUOOpPETeHUE IpaB
ot 05.08.2013 TI0JTIh30BaHUS MPUKJIATHBIM IIPOTPAMMHBIM 00ECTICYCHHEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot | [IpenocraBienne OECCpOUYHBIX IMPaB IMOJIB30BAHUS MPOrPAMM-
29.07.2014 HbIM 00€CIeYeHHEM, BO3MOKHOCTh 3arpy3Kd JHUIEH3MOHHOIO
porpaMMHOro obecrnieueHus yepe3 MHTepHeT:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

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

Econometrics Toolbox

8.3. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Dnextponnas 6ubnuoreunas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru
2. Uudopmanmonnas cuctema «EanHoe OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window
3. PyOpuKkoH — KpynHeHmmii sHImkiIonequueckuii pecype Murepnera:
http://www.rubricon.com/
4. AHHOTHPOBaHHBIN TeMaTUUYECKUi KaTanor IHTepHeT pecypcoB o pu3uke:
http://www.college.ru/
5. Karanor Hay4HbBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bornbIas HaydHas OubInoTeKa:
http://www.sci-lib.com/
7. EcTecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTA:
http://www.en.edu.ru/catalogue/
8. Texuuueckas OMOIHOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIUKIIONEIHS:
http://www.femto.com.ua/articles/
10. Akagemuk — CroBapu M SHIUKIIONEINN Ha AKaJIeMUKeE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/
11. Bukuneaus — cBoOOaHAsS DHIIUKIOIIEIHUS.
http://ru.wikipedia.org/wiki/

[Topran «AtoMHas pu3nKar»

http://ru.wikipedia.org/wiki/Atomuas_cuzuka/
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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/

[TopTtan «ATom»
http://ru.wikipedia.org/wiki/ATom/
[Mopran «2nexTpoHHAasE 000JI0YKaY
http://ru.wikipedia.org/wiki/DaekTpoHHas 0007104YKa/
[Topran «Mosekyna»
http://ru.wikipedia.org/wiki/MomnekyJia/
[Mopran «2neKTpoHHAs KOHPHUTYpaLIHs»
http://ru.wikipedia.org/wiki/DaekTpoHHass KoHOUIryparus/
12. ®dusnyeckast YHIMKIONE NS
http://www.femto.com.ua/articles/
Atom — Dusnueckas SHIUKIIONE IS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @u3zndeckast SJHUMKIONE AU
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 | DopMyIsIbl 1 pacyeThl OHJIAWH
http://www.fxyz.ru/dbopMyasl 1o ¢dhuszuke/aroMHas GU3MKa/
14. Atomuas pusuka — Merasunuknonenus Kupuna u Medoaus
http://megabook.ru/rubric/Hayka/®usuka/Atomuas duszuka/

9. MarepuajbHO-TeXHMYeCKasi 0a3a, HeoOXoAuMasi JJIA OCylLIeCTBJIeHHsI 00pa3oBa-
TeJBLHOT'0 NMPoIecca Mo AUCHUILINHE (MOIYJII0)

VYcnemHas peanuszanus IpernofaBaHusl AUCHUIUIMHBL «ATOMHas (pU3MKa» IpEanoJiaract
HaJINYMe MMUHUMAJIbHO HEOOXOAMMOro Ui peain3aluy 0akalaBpCKOW MpOrpaMMbl MEepedHs: MaTe-
PHATEHO-TEXHUYECKOTO 00ECTICUCHHS:

— JIEKIMOHHBIE ayAUTOpuHU (00OpYyIOBAHHBIE BUACONPOECKIIMOHHBIM 00OPYHIOBAaHHEM MJIS
Ipe3eHTaLMN, CPEICTBAMU 3BYKOBOCIIPOU3BEACHHUS, SKPAaHOM, U UMEIOIIME BbIXO B VIHTEpHET);

— KOMIIBIOTEPHBIE KJIACCHI ISl IPOBENECHUS TPAKTUUECKHUX 3aHSATUM;

— JTUCIUIEWHBIN KJlacC ¢ MEpPCOHaJIbHBIMU KOMIBbIOTEPAMU JUIsl MIPOBEJIEHUS JTaOOPATOPHBIX
IPYIIOBBIX 3aHATHI;

— IpOTrpaMMbl MOJIETUPOBaHUS (PU3UUECKUX MPOLIECCOB B aTOMHOM (PU3UKE;

— NpOrpaMMbl OHJIAHHHOBOTO KOHTPOJIS 3HAHWH CTYACHTOB (B TOM 4YHCJE MPOrpPaMMHOE
oOecrneyeHre AUCTaHIMOHHOTO 00y4ueHus);

— HaJn4Me HeoOXOJMMOro JIMLEH3MOHHOTO MPOrpaMMHOI0 obecnedeHus (oneparuoHHas
cucteMa MS Windows; unterpupoBannoe oducHoe npuioxxkenue MS Office; cuctema xommnbro-
tepHoi MmareMaTuku MATHCAD ¢ nmaketamu paclimpeHHid; CUCTEMa KOMIIBIOTEPHON MaTeMaTUKH
MATLAB + SIMULINK ¢ HeoO6X01uMbIMH TYJI00KCaMu ).

JIaGopatopusi aTOMHOU U sIIepHOM (PU3MKHM OCHAILIEHA CIEAYIOUIMM SKCIEPUMEHTAIbHBIM
UHCTPYMEHTAapUEM:

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

— ycranoBka JIKK-2 ¢ camonuciiem H307/1;

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

— nabopatopusie komiuiekcsl JIKK-4 u JIKK-5;

— crnektporpadsl [JDPC-8 u kBapuessiiit MCII-28;

— ¢oroanekrponnsle kacceta MOPC-6 (MHOrokaHajgbHasi ONTHYECKas PErHCTpPHUPYIOIIast
cuctema) ains crnekrporpada JDC-8;

— ¢oroanekrponnsie kacceta MOPC-6 (MHOrokaHaibHasi ONTHYECKas PErHCTPHUPYOIIAs
cucrema) s cnekrporpada MCII-28;

— ucKpoBoi reneparop NBC-29;

— cnektpometp COIIP-2;
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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
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/

— nozumetp API'3-02 u nozumerp-panunomerp MKC-05;

— CUTHAJIM3aTOp 3arps3HEHHOCTH;

— J1abopaTopHasi yCTaHOBKA 110 U3MEPEHUIO IIEpHO/ia 0Jypacnaia;

— paauoMeTphl ¢ ocHUILIOrpadoM U NepecyeTHbIM TPUOOPOM;

— naboparopHas ycranoBka YJIII-1;

— CLUMHTWUIALIMOHHBIE TPUOOPHI Pa3INYHbIX THIIOB;

— IEPCOHAIbHBIE KOMIIBIOTEPBI C YCTAHOBJIEHHBIM IPOIPAMMHBIM KOMIUIEKCOM «Pu3MKa
Mukpomupa (MI'Y)».

[Tpu ucronp30BaHUM 3JIEKTPOHHBIX U3JAHUN BY3 JIOJDKEH 00ECHEUNTh KaXI0T0 00yJarole-
rocs BO BpeMsi CaMOCTOSATEIbHON MOJArOTOBKU pabOYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
J0M B VIHTEpHET B COOTBETCTBHHU C 00BEMOM H3YyUaEMbIX JUCIMILIHH.

Ne Bux pabot MarepuanbHO-TEXHUYECKOE 00eCIeYeHUE AUCIUILINHBI
/i p (MOmyJIs1) ¥ OCHAIIEHHOCTh
1 Jlek1IMOHHBIE 3aHATUSA VYyeOHast ayquTOpHs A HMPOBEACHUS 3aHITUN JEKIH-

oHHoro tuna — aya. 201, kopm. C:
Kommnnekr yuebHnoit medenu Ha 150 mecT; nocka yueo-
Has MarHUTHO-MapKepHas; MPOEKTOp MHTEPaKTUBHBIN Epson
EB-585Wi; tpubyna uarepaktuBHas SmartOne PROI1S;
JIutieH3noHHOE MporpammHoe obecredenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
ADD/223-D3/2018; Cornamenue Microsoft ESS 72569510).

JIeKMOHHAas ayAUTOpPHUs, OCHAIEHHAs Mpe3eHTAlMOH-
HOW TEeXHUKOH (IIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIIMM NporpaMMmHbiM obOecnieuenueM (I10), a tak-
K€ JIOCTATOYHBIM KOJMYECTBOM MOCAJOUYHBIX MECT:
Ne 209¢ (mpoexrop EPSON EB-1776W).
2 [MpakTHueckue Aynuropusi, OCHAaIIEHHAas TPEMsI MEJIOBBIMH WM Map-
3aHATHA KEPHBIMH JIOCKaMH, IPE3EHTALMOHHON TEXHUKOH (TPOEKTOp,
9KpaH, KOMIIBIOTEp/HOYTOYK) M COOTBETCTBYIOIIMM IIpPO-
rpamMmmMHBIM oOecnieuenueM (I10), a Takxke JOCTaTOUYHBIM KO-
JIMYECTBOM ITOCAI0YHBIX MECT:
Ne 209¢ (mpoextop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

3 JIaGopaTopHsble «Y4eOHas n1abopaTopusi aTOMHOM U AJ1epHON PUUKI»:
3aHATHS aya. 225¢ (cM. HUKECTEAYIONIYI0 Ta0IuIy).

4 Kypcosoe KoMHaThb! A1 BBINOJIHEHUS KYPCOBBIX palboT:
MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, OuH, P®);

132¢ (D)

5 I'pynmoBsie Aynuropuu:
(MHAMBUAYATbHBIC) 209c¢, 207¢c, 205¢
KOHCYJbTaIIN

6 Texymuii KOHTPOJIb, Aynutopunu:
MIPOMEXKYTOUHAS 209c, 205¢
aTTecTalus

7 CamocTodTennHas Kabuner mms camMoCTOSTENHHOW paOOThI, OCHAIICHHBIN
paboTta KOMITBIOTEPHOH TEXHUKOM C BO3MOKHOCTBIO IMOJIKIIOYEHHUS K

cetu «l/HTepHeT», mporpaMMoil SKpaHHOTO YBEIUYEHUS H
00€CIEeYEeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA:
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| | 208¢, 204c

«Y4eOHasi 1adopaTopusi ATOMHOI U siiepHOIl Ppusukm», aya. 225¢

JlaGopaTopHbie padoThbI ObopynoBaHue u MIPOrpaMMHO-
10 AUCIHHUTIJIHHAM: TEXHUYECKOE OCHAIlleHue y4deOHoii sabopa- | Koi-
«ATOMHas (HU3UKAY, TOPUH, OTHOCSIIUECS TOJbKO K JIaHHBIM | BO
«®Du3nka aTOMHOTO si/Ipa JMCIUTUTMHAM:
U DJIEMEHTAPHBIX YaCTHUID) YcranoBka @KJI-6 ¢ ocummiorpadpom CQ- 1
5010A
Ycranoka JIKK-2 ¢ camonuciiem H307/1 1
Ne-He mazep JII'H-203 ¢ BosbTMETpOM, 1
KOMITBIOTEPOM U MPUHTEPOM
Jlaboparopubie komruiekchl JIKK-4 u JIKK- 2

5

Cnekrporpadsl JIOC-8 u kBapressiii UCIIT-28 | 2

®doroanexkrponnbie kaccera MOPC-6 (MHO-
rOKaHaJbHAsl ONTHUYECKasl PerucTpupyomas | 2
cucrema) as cnekrporpada JDC-8

®oroanexktponnsie kaccera MOPC-6 (MHO-
rOKaHaJIbHAsI ONTUYECKasl PETUCTPHUpYOMIas | 2
cuctema) s criekrporpada MCII-28

Hoszumerp API'3-02 u no3umerp-paguomerp

MKC-05 2
Cursanmsarop 3arpsi3HeHHOCTH 1
JlaboparopHasi yCTaHOBKAa IO H3MEPEHHUIO 1
nepuoJia nojypacnajia

Paguomerpsl ¢ ocummorpadgomM U mepe- 1
CUETHBIM PUOOPOM

JlabopaTtopHas ycranoska YJII1-1 1
CUMHTWUIALMOHHBIE TPUOOPHI Pa3IUYHbBIX 1
THUIIOB

[epcoHanbHBIE KOMITBIOTEPHI C YCTAHOBJICH-
HBIM TIPOrpaMMHBIM KoMIUIekcoM «Pu3uka | 2
Mukpomupa (MI'Y)»

HaGopHble KOMIUIEKTHI AJIsI IPOBEACHUS Ja-
OOpaTOpHBIX PadOT (COCTUHUTEIBHBIE MOMY- | ~
T, IIHYPBI, KaOeJH, epexobl U JIp.)
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