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

JuctummHaa «AToMHas (U3MKa» BXOAHWT B OJIOK €CTECTBEHHO-HAYYHBIX JUCIUIUINH, MPE-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y YUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS M TBEPJIBIX
3HAHMH O TPOIIECCaX U SBJICHUSX, CBSI3aHHBIX C (PU3UYECKHUMH CBONCTBAMHU MHKPOMHUpPA U KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOAUMBIX JJIsi IOHUMAHUS U HCIIOIb30-
BaHUs B WHKCHEPHO-TEXHUUYECKUX pa3pabOTKax. AKTYalbHOCTh AUCIUILIMHBI «ATOMHAs (U3HKA»
00yCIIOBJIEHa IPUMEHEHHEM 3HAHUI, YMEHUI U HABBIKOB, IMOJTYYCHHBIX B IPOIECCE €€ M3y4eHUS,
JUTSL U3YYICHHUSI TUCITUTUIAH U3 JPYTUX OJIOKOB M YCTICIITHOTO OCBOCHHSI CIICIIUATBHOCTH B IIETIOM.

VYuebHas nuciuIuHa «ATOMHAs (PU3MKa» CTABUT CBOEH 1IENbI0 U3ydyeHHe (PU3NIEeCKUX CBOWCTB
MHUKpPOMHPA U KBAHTOBBIX SIBJICHUI Ha aTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3agauyu qUCHUILINHBI

OcHoOBHBIE 337ja4l OCBOEHUS AUCLUIIINHBIL:

— U3Y4YUTh KCIIEPUMEHTAJIbHBIE METO/IbI HCCIEOBAaHUS BHYTPEHHEIO CTPOCHUS aTOMOB;

— paccmoTpeTh ¢usndeckue 3¢¢GeKTrl U ABIEHUS, 00YCIOBICHHbIE, B OCHOBHOM, 3JIEKTPOH-
HBIMH 000JI0YKaMH aTOMOB U MOJIEKYT,

— YCBOUTbH OCHOBHBIE IOHSATHS BOJIHOBOM MEXaHMKHM U OCOOEHHOCTH MOAXOJa K U3YYEHHIO U
OIMCAHUIO ATOMHBIX SBJICHHI.

BocnuratenpHas 3agaua 3akiroyaercs B (POPMHUPOBAHUM y CTYAECHTOB HPO(GECCHOHAIBHOIO
OTHOLIEHHUS K IIPOBEACHUIO HAYYHO-UCCIIEJOBATEIbCKUX U MPUKIAAHBIX padOT, B Pa3BUTHH TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSTEIbHOCTH MBILUICHUS.

B pacmpenHslii cniucok o01uX 3a/1a4 AUCHUIUIMHBI BXOJAT CIEAYIONUE 3a0a4u:

— 0000WUMb U CUCMEMAMU3UPOBAMb 3HAHUS NO:

— COBPEMEHHBIM INPEICTaBIECHUSAM 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH Bellle-
CTBAa, DKCIIEPUMEHTAIBHBIM M TEOPETUYECKMM METOJaM HCCIENOBAHUS BHYTPEHHETO
CTPOEHHS ATOMOB U MOJIEKYII;

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

— Hay4yumo:

— C HAy4YHOM TOYKHM 3PEHMS OCMBICIIMBATh U MHTEPIIPETUPOBATH OCHOBHBIE I10-
JIO’)KEHUSI aTOMHBIX ¥ MOJIEKYJISIPHBIX SIBJICHUH;

— IPUMEHATH NOJIYYEHHBIE 3HAHUSA I IPABUIBHON MHTEPIPETAMN OCHOBHBIX
SIBJICHUI aTOMHOU (PU3UKHU;

— Ha/IJIeKAIUM 00pa30M OIIEHUBATh MOPSIKH (PU3NUECKUX BEIUUNH;

— HCIIOJIb30BaTh IOJIyYEHHbIE 3HAHUS B PA3IUUHBIX O0JACTIX (U3UUECKOM
HAyKH U TEXHUKHU,;

— HacTpauBaTh M HKCIUTyaTHPOBAaTh SKCIIEPUMEHTATIbHbIE MPUOOPHI I UCCIIe-
JIOBaHUsI BHYTPEHHETO CTPOCHHS aTOMOB;

— IIPUMEHATh UMEIOIIUECS TEOPETUYECKUE 3HAHUSA I NIPOBEIACHUSA U UCTOJIKO-
BAHMSI 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 IOMOIIBIO aJEKBAaTHBIX METOAOB OLEHUBATH TOYHOCTH U IIOIPEIl-
HOCTb TEOPETHYECKHUX PACYETOB U HKCIIEPUMEHTAIbHBIX U3MEPECHUN;

— HaBBIKM TPABHJIBHOW HSKCIUTyaTalldd OCHOBHBIX MPHOOPOB M 000PYIOBaHHS
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COBpPEMEHHOM (hr3nyeckoit 1abopaTopuu;
— HaBBIKM 00pabOTKM M MHTEPIIPETUPOBAHUS PE3YJIHTATOB IKCIEPHMEHTA;
— YMEHHE aHATTU3UPOBATh (PU3MUECKUI CMBICH MTOTyYSHHBIX PE3YIIbTAaTOB.

1.3. MecTo AuCUUIIUHBI (MOYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Huctummaa b1.65.07.05 «Atomnast ¢pusuka» BxoauT B 0a3oByro vacth b1.b Gmoka 1. Jluc-
nUIIuHbL (Moayau) b1 yueOHOro mana.

JucuuriauHa JOTUYECKU U COAEPKAaTEeIbHO-METOIMYECKH CBs3aHa C AUCIUIUTMHAMU MOIYJei
«Marematuka», «O0mas duszukay, «O0mmii Guznueckuii nMpakTukym». JlJis OCBOCHUS JTaHHOU
JUCIUTUIMHBI HEOOXOIUMO BJI/IETh METOIaMU MaTEMaTUYECKOTO aHAN3a, aHATUTUYECKON TeOMeT-
pUM, JTUHEHHON anreOphl, peueHueM anreOpandeckux, AudQepeHIUaNbHBIX U HWHTErPaIbHbBIX
ypaBHEHUI; TeOpHH (HYHKIIUH KOMILJICKCHOTO TIEPEMEHHOTO, TECOPUU BEPOSITHOCTEH U MaTeMaTuyde-
CKOHM CTaTHCTHKH; 3HATh OCHOBHBIC (PU3MYECKHE 3aKOHBI; YMETh MPUMEHATh MaTEeMaTHUECKHUE Me-
TOABI U (PU3UYECKUE 3aKOHBI JISl PEIICHUS MPAKTUUECKUX 3a/1a4.

B pesynbraTe M3ydeHus HACTOAILICH MUCUUIUIMHBI CTYACHTHI JOJDKHBI MOJYYUTHh 3HAHUS,
UMEIOIME HE TOJIBKO CaMOCTOSITENIFHOE 3HAU€HHE, HO W oOecneunBaronife 0a3oByl0 MOJATOTOBKY
JUISL YCBOEHUS JUCIUIUIMH 0a30BOM M BapuaTuBHOW yactel Onoka 1 «JluctumimHel (MOZYIH)»
y4eOHOro IJIaHa.

1.4. Ilepevyenb MIaHUpPYeMbIX pe3yJIbTATOB 00y4eHHs MO AUCUMILIMHE (MOLYJI0), COOT-
HECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHUsI 00Pa30BaTeIbHOM MPOrpaMMbl

W3ydeHue naHHON yd4eOHOW IUCHMILTUHBI HampaBieHO Ha (GopmupoBaHHe y 00ydaromUXCs
cnenyromux komrerenuuii: OK-7, OIIK-1.

No Uunexc | Conepxanue B pesynbrare uzyuenust yueOHON AUCIUTUIMHBI
oy | KOMTe- | KOMMeETEeRIHH 00y4JaroImuecs TOHKHBI
TeHIMK | (MIu e€ 9acTh) 3HATh yMeTh BJIaj1eTh
1 OK-7 CIIOCOOHOCTBIO K Ca- | — COBPEMEHHBIE | — C Hay4YHOH TOY- | —  MeToJaMu
MOOpPraHM3alllu U ca- | MPeJICTaBIeHUs | KU 3peHHUs | IPOBEACHUS
MOOOPa30BAHUIO 00 ATOMHOM | OCMBICIIUBATh U | (PU3HUECKUX
CTPOEHUH Belle- | HHTePIPETUPO- UCCIIeI0BaHUN
CTBa, OCHOBHBIC | BaTh OCHOBHBIC | U I/ISMepeHI/Iﬁ;
3aKOHBI, UAECU U | MOJOKEHHS —  HaBbIKaMH
IIPUHIHIIBI ATOMHBIX ABJIC- | IPUMCHCHUA

aTOMHON (pU3M- | HUH, OLIEHUBATh | OCHOBHBIX Me-
KM, MX CTaHOB- | MOpSAKU (u3uue- | TOO0B  (uU3H-
JIEHUE W pa3BU- | CKUX  BEJIWYHUH, | KO-

THE B HUCTOpUYE- | UCTIOIb30BATh MaTemaTruye-
CKOM TMOCJenOo- | MOJY4YEHHBIE 3HA- | CKOTO aHalIu3a
BaTEJIbHOCTH, UX | HUSI B PA3JIMYHBIX | ANl pelIeHus

MaTeMaTuJe- obnactsix  (U3H- | €CTECTBEHHO-
CKO€ OIMCaHUE, | YeCKOM HayKh H | HAy4HbIX 3a-
TEOPETUYECKOe | TEXHUKU; Jay;

WCCIICJIOBAaHUE W | — B MIPAKTHYECKON | —  HaBBIKaMHU
MIPaKTUIECKOE JIeITeIIbHOCTH 00paboTku U

UCIIOJIB30BAaHUCE, MIPUMCHATH 3Ha- | HHTCPIPECTU-
— COBpPEMEHHbIC | HUSL O (HU3UYe- | pOBaHUSA  pe-
MeTOJIbl (PU3HUKO- | CKHX  CBOMCTBax | 3yJbTaToB (Pu-
MaTeMaTU4eCKO- | OOBEKTOB U SIBIie- | 3UKO-

TO MOJICNIMPOBA- | HUM ISl CcO3lla- | MaTeMaTuyie-
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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;
- TIPUHIUITBI
YCTPOWCTBA U
(G YHKITMOHUPO-
BaHUS DKCIEPH-
MEHTAJIbHBIX
npubopoB s
WCCIIEIOBAHHS
BHYTPCHHETO
CTPOCHHUSI  aTo-
MOB.

HHUS THIOTE3 U
TEOPETHUECKUX

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

— TNPUMEHATH CO-
OTBETCTBYIOIIUE
METOABl  IPOBE-
neHus  Qusnye-
CKHX HCCIIeI0Ba-
HUM W H3Mepe-
HUH;

— TNPUMEHATH OC-

HOBHBIE  METO/IbI
¢duzuKo-
MaTeMaTH4eCKOTo

aHanusza I pe-
HIEHHUS ecTe-
CTBEHHOHAY4HbIX
3amad U (pusmde-
CKOTO MOJEINPO-
BaHHUS B TIPOU3-
BOJCTBEHHOU
MIPaKTHUKE;

- MIPUMEHSATH
HMEIOIIHECS TEO-
peTUYecKue 3Ha-
HUS JJs1 TIpOBe-
JIeHUS W HCTOJII-
KOBaHUS  DJKCIe-
PUMEHTOB;

— HacTpauBaTh M
AKCILTYaTUPOBATH
AKCIIEPUMEHTAITb-
HBIE IPUOOPHI 1715
HCCIICIOBAHUS
BHYTPEHHETO
CTPOCHHS aTOMOB;
- MIPUMEHSATD
AMEIOIIHECS TEO-
peTUYEeCKUe 3Ha-
HUS JJs TIpOBe-
JIeHUS U HCTOII-
KOBaHUSA  DJKCIe-
PUMEHTOB;

— C TIOMOIIBIO
aJIeKBaTHBEIX Me-
TOJOB OIICHUBATh
TOYHOCTb U IIO-
TPEIIHOCTh  TEO-
PETUYECKUX pac-

CKOTO  Moje-
JTUPOBAHUS,

TeopeTuye-

CKOTO pacyera
u AKCIIEPHU-
MEHTaJIBHOTO
UCCIIeI0Ba-

HUS;

—  HaBbIKaMU
IIPaBUIILHON
AKCILTyaTaluu
OCHOBHBIX

nmpuooOpoB |
o0opymnoBaHus
COBPEMEHHOM
¢buznveckoi
nabopaTopuu;
—  HaBBIKaMU
00paboTKun U
HUHTEPIPETH-
poBaHUs  pe-
3yJIbTAaTOB

IKCIIEPUMCH-
Ta;

—  HaBBIKaMU
MPUMEHEHUS
MTOJTY9IE€HHBIX
TeopeTHuye-

CKMX 3HaHHI
Ui pelIeHUs
TIPUKJIATHBIX
3amad.




4eTOB U H3Mepe-
HUM, aHaIu3upo-
BaTh (PU3HUYECKHI
CMBICTT TIOJTy4CH-
HBIX PE3yJIbTATOB.

OIIK-1

CIIOCOOHOCTBIO  HC-
MoJIb30BaTh B MpO-
(deccuoHanbHOU  JesI-
TENBHOCTH  0a30BBIC
€CTECTBEHHOHAYYHBIC
3HaHUS, BKJTIOYAsI
3HAHUS O MPEIMETe U
00BeKTaxX HW3y4YeHUS,
METOJIaX HCCIIeI0Ba-
HUS,  COBPEMEHHBIX
KOHIICTIIUAX, JIOCTH-
KCHUSAX U OrpaHHue-
HUSIX ~ ©CTECTBEHHBIX

HayK

— COBpPEMEHHbIE
MIpe/ICTaBICHUS
00 ATOMHOM
CTPOCHHH Belle-
CTBa, OCHOBHBIE
3aKOHBI, UEU U
TIPUHIIHITBI
aTOMHOW (pu3u-
KH, WX CTaHOB-
JIEHUEe U pa3BU-
THE B UCTOpHYE-
CKOH TIIOCIIENO-
BaTeIHHOCTH, UX
MaTemaTuye-
CKO€ OINHCaHue,
TEOpPETHYECKOe
HCCIeI0BaHUE U
MPaKTUYECKOE
HCIIO0JIb30BaHNUE;
— COBpPEMEHHbIE
MeTOb! (PU3HUKO-
MaTeMaTH4eCKO-
ro MOJETUpPOBa-
HUSL U TEOPETH-
YECKOT0 HCClIe-
JIOBaHUSl  sIBTIE-

HUU buzuku
aToMa, METOMbI
HaOII0AeHUS

aTOMHBIX SIBJIE-
HHUM, HUX DJKCIIe-
pUMEHTAIBbHOE
UCCIIeIOBAaHUE U
MPAKTUIECKOE
HCIOJIb30BAHUE;
- TIPUHITAITBL
YCTPOWCTBA U
(GyHKIIMOHUPO-
BaHUS DJKCIEpH-
MEHTAJIBHBIX
npubopoB s
WCCIIEIOBAHHS
BHYTPEHHET O
CTPOEHHUSl  aTo-
MOB.

— C HAY4YHOU TOY-
KU 3peHus
OCMBICIIUBATh U
HUHTEPIIPETUPO-
BaTb  OCHOBHBIC
MOJIOXKEHUS
aTOMHBIX  SIBJIE-
HUH, OIICHUBATh
NOPSAKN pr3rUe-
CKUX  BEJIUYHH,
UCIIOJIH30BATh
MOJIy4YeHHBIE 3Ha-
HUS B Pa3IMYHBIX
obnmactax  (usm-
YECKOM HayKu H
TEeXHHKHU;

— B IIPAKTUYECKON
JESITEIIbHOCTH
NPUMCHSITh  3Ha-
HUS O (usnye-
CKMX CBOMCTBax
00BEKTOB U sIBJIE-
HUH U1 co3ja-
HUS TUIOTE3 U
TEOPETHUECKUX
MOJEJIEN, MPOBO-
JIUTh aHAJIU3 Tpa-
HUI[ HX TpUMe-
HUMOCTH;

— TPUMEHSTh CO-
OTBETCTBYIOILIUE
METO/ABl  TPOBE-
neHus  pusnye-
CKHX HCCIIe/I0Ba-
HUM W HU3Mepe-
HUM;
— TPHUMEHSTH OC-
HOBHBIC METOJIBI
¢buzuko-
MaTeMaTU4eCKOTro
aHanmm3a i pe-
IIICHUS ecre-
CTBEHHOHAYYHBIX
3amauy u (pusnye-
CKOr0 MOJEIHUPO-
BaHUS B IIPOU3-
BOJICTBEHHOM

—  MeToJamu
MIPOBEICHUS
bu3HYeCKUX
HUCCIIETOBAHUN
U U3MEPECHU;
—  HaBbIKaMU
MIPUMCHCHHUS
OCHOBHBIX Me-
TOJOB  (pU3HU-
KO-
MaTeMaTH4e-
CKOTO aHalu3a
JUId  pelIeHUs
€CTECTBEHHO-
Hay4YHBIX 3a-
nad;

—  HaBBIKaMH
00paboTKu W
UHTEPIPETH-
poBaHusl  pe-
3yNnbTaToB (Pu-
3HUKO-
MaTeMaTH4e-
CKOTO  MoOJe-
JMPOBAHUS,
TeopeTnye-
CKOT0 pacuera
u AKCIIEPH-
MEHTAJIbHOTO
UCCIIEI0BA-
HUS;

—  HaBBIKaMH
[IPaBUIILHON
AKCILTyaTaluu
OCHOBHBIX
npubopoB
o0opynoBaHus
COBPEMEHHOM
¢buznueckoi
nmabopaTopuu,
—  HaBBIKaMU
00paboTKu W
MHTEPIpPETH-
poBaHMsI  pe-
3yJIbTaTOB
SKCIIEPUMEH-
Ta;




IIPAKTHUKE;

— IIPUMEHSITD
HUMEIOLINECS TEO-
peTHYecKue 3Ha-
HUS JUI1 IIpOBe-
JI€HUsT ¥ UCTOJ-
KOBaHUS  JKCIIe-
PUMEHTOB;

— HacTpauBaTb H
AKCILIIyaTUPOBATh
JKCIEPUMEHTAJIb-
HbIE IPUOOPHI 1715
WCCIICIOBAHMUS
BHYTPEHHET O
CTPOEHUS aTOMOB;
— IPUMEHSITh
UMEIOLINECS TEO-
peTuueckue 3Ha-
HUS U1 IpOBe-
J€HUsT U UCTOJ-
KOBaHUSl  JKcCIle-
PUMEHTOB;

— C TOMOIIBIO
aJlcKBaTHBIX Me-
TOJIOB OLIEHHUBATH
TOYHOCTb U IIO-
IPELIHOCTh  TEO-
pPETHYECKHUX pac-
YeTOB M H3Mepe-
HUW, aHaIU3UpO-
BaTh (PU3UUYECKHI
CMBICT IIOJIyY€H-
HBIX PE3yJIbTATOB.

—  HaBBIKAMH
MIPUMEHEHUS
MOJTYYCHHBIX
TeopeTHye-

CKHX 3HaHUM
JUISL  PEIICHUS
MIPUKJIIATHBIX
3aj1a4.

2. CTpyKTYypa U coiep:KaHue IMCHUTLIHHbI

2.1. PacnpeneieHne TPYA0EMKOCTH THCHUIIMHBI 10 BU1aM padoT

OO0mas TpyI0éMKOCTh TUCITUILUIMHEI cocTaBiseT 5 3ad. ex. (180 waca), ux pacmpenerne-
HUE 10 BUJaM padoT mpecTaBiIeHo B Tabnute (0112 cmyodenmog OPO).

Bun yuebHoit paboThl Bcero CemecTtpbl

4acoB (dacel
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KonTakTHas padora, B TOM 4ncie:
AyauTopHBbIe 3aHATHS (BCEro): 72 72
3aHATHA IEKIIUOHHOTO TUIA 36 36 - - -
JlabGoparopHble 3aHATHS — — — — —
3aHATUS CEMHHAPCKOrO THUMA (CEMHHApPBI, IPAKTUUYECKHUE 36 36 B B B
3aHSTHUSA)
Nnas koHTaKkTHasA padora:




KonTtposb camocTositenpHOM padoTsl (KCP) 6 6
[Tpomexyrounas arrectranus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJIe: 75 75
Kypcosast pabora — — — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 25 25 — — —
BrimonHenne WHIUBUAYaNbHBIX 3aJlaHUN  (IIOJTOTOBKA 25 o5 B B B
COOOIIECHUH, TPEe3EHTAIUI )
Pedepar — — — — —
IToaroToBKa K TEKymeMy KOHTPOJIIO 25 25 — — —
KoHTpoJb:
IToaroToBKa K 3K3aMeHY 26,7 26,7
OO6masi Tpy10€eMKOCTh yac. 180 180 | — — —
B TOM SHCJIE KOHTAKTHAA | og o 783
padora
3a4. eJl. S 5

KonrtaktHas paboTa rnpu npoBeIeHUHN YUeOHBIX 3aHSATHHA MO AMCHUIUIMHE «ATOMHas (pusu-
Ka» BKJIIOYAET B ce0sl: 3aHATHS JISKIIMOHHOTO THIIA, J1abopaTopHble paboThl, 3aHATHS CEMUHAPCKOTO
Tuna (MpakTUYECKUE 3aHATHUS), TPYNIOBbIE U MHAMBHUAYaAJIbHbIE KOHCYJIBTALUU; MTPOMEKYTOUHAsS
aTTecTalys B yCTHOU dopme.

2.2. CTpyKTYpa TUCHUILINHBI

Pacnipenenenue BUI0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO Pa3aesiaM AMCIUIIHHBL.
Pasnensr (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 5  cemectpe (ounas ghopma):

KonndecTBo 4acoB
" HaumenoBanue pa3aenos (Tem) AymuTopHas ?(;—Ipe}?gf !
n/m Bcero  pabota KCP
pabora
J [13 |JIP CPC

1 BgesieHne B aToMHYI0 (pU3HKy 8 2 2 4

2 [TnanerapHast moznens aroma Pesepdop- 14 4 4 6
na—bopa

3 KopnyckynsspHO-BOJTHOBOM AyaJIn3M 10 2 4 4

4 OcCHOBBI KBAHTOBOM T€OpUHU 11 2 4 5)

5 VYpaBuenus Illpeaunrepa u KBaHTOBas 29 4 5 2 3
TEOpHs aTOMa BOJIOPOJIa

6 MHOr03J1€KTPOHHBIE ATOMBI 20 6 4 2 8

7 ATOM B 110JI€ BHEITHUX CHJI 14 4 4 6

8 [Tpuntun [Maynu u snexTpoHHas KOHDU- 20 4 5 5 8
r'ypaisi aToMOB

9 PeHTreHOBCKOE M3TyUCHHE 7 2 5

10 MorexyssipHble CIIEKTPbl U XUMHYeCKast 7 5 5
CBSI3b

11 OnTHyecKkre KBAHTOBBIE T€HEPATOPHI 8 2 6

12 MakpocKoImuecKre KBaHTOBBIE SIBJICHNUs |12 2 10
Hroro no Aucuuminze: 153 36 (36 6 75




[Tpumeuanue: JI — nexuun, 113 — npaktudeckue 3anstus / cemMuHapsl, JIP — naboparopHbie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa.

2.3. Conep:xanue pa3aeoB (TeM) THCHHIIHMHBI

2.3.1. 3aHATHA JEeKIMOHHOI0 THIIA

HanMeHoBaHue
pazziena (TemMbl)

Coneprxanue pasnena (Tembl)

Dopma Tekymiero
KOHTPOJIS

BBenenne B arom-
HYI0 pU3UKy

IIpeamer u 3amaunm aTOMHOUN (DU3UKH.
Mukpomup. MacmTabbl. OKCHEpUMEHTAb-
HbIE JIaHHbIE O cTpoeHuH aroMa. CepuanabHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPaxX, KOM-
OuHauMOHHBINA npuHIMN Putna, Tepmsl. Knac-
cuyeckasi Mojienb aroma ToMcoHa. DJIeMEHTHI
KJIACCUYECKOW TEOpUU DIIEKTPOMArHUTHOTO
U3ITy4EHUsl.

DneMeHThl KBaHTOBOM onTuku. KBan-
Tel cBeTa (oTtoHbl). TemaoBoe u3IyYEHUE:
KJIACCUYECKUI M  KBAaHTOBO-MEXaHUYECKUH
noxxoa. ®oTorddexT: ero BHIBI U 3aKOHBHI.
®opmyna DiHmITEWHA. J[aBieHue U3Iy4eHMUs.
[Tornomenue wusnydenus. Msnydenne Basu-
noBa—Yepenkona. Dddekr Kommnrona.

OTBeTHl Ha KOHTPOIIb-
HbIE BOMPOCHI / BBI-
NOJHEHHE MpaKTHye-
CKMX 3aJIaHUH

IInanerapras  Mo-
nenb aroma Pesep-
dbopna—bopa

Omneitel Pesepdopna. Anepnas monens
aroma. BeBon ¢opmynsl Pesepdopna ans
paccestHusl o-uactull. CrneAcTBHsL U3 OIBITOB
Pesepdopna. OxcrnepumeHTanpHas HpoBEpKa
¢dopmynsl Pezepdopna. Ilnanerapnas moznensb
atoMa Pesepdopna. CronkHOBEHHE YaCTHLL.
Ceuenue paccesiHusL.

CnexkTpaibHble CEPUH aToMa BOAOPO-
na. DneMeHTapHas OOpOBCKas Teopus aToMa
Bojopoaa. Ilocrymarel bopa. Dxcnepumen-
TaJbHOE TIOATBEPKICHUE NUCKPETHOM CTPYK-
Typbl PHEPreTUUECKUX YPOBHEH aTOMOB, OIIbI-
Tbl ®panka u ['epna. boposckas monens aro-
Ma Bojopona. CrekTpalibHble CepUHM BOAOPO-
nonoo0HBIX cucteM. HenmocraTtku Teopuu
bopa.

OTBeTHl HAa KOHTPOJIb-
HBIE BOIMPOCHI / BBI-
MOJIHEHHE TpaKTHue-
CKUX 33/IaHUl / TecTu-
poBaHue

KopnyckynspHo-
BOJIHOBOM JTyalu3M

Yactuuel 1 BosHbL. KopnyckynspHo-
BOJIHOBOM Ayanu3M. ['unoresa e bpoitns u ee
SKCIIEPUMEHTAILHOE MOATBEPKICHNUE HA IIPHU-
Mepe aupakiuu  3JIEKTPOHOB, aTOMOB,
HelTpoHOB. OnbIThl JleBuccona—/[xepmepa u
Tomcona. dazoBasi M TIpyIIIoOBas CKOPOCTH
BOJIH zie bpoiusa. CraTucTHyecKuil xapakrep
CBSA3U KOPIYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB.

OTBeThl HAa KOHTPOJIb-
Hble BOMNPOCHl / BBI-
IIOJIHEHUE ITPAKTH4e-
CKMX 3aJaHuH

OCHOBBI KBAaHTOBOM
TEOPUH

CocrosiHue YacTUllbl B KBAHTOBOM T€O-
puu. BonHoBas QyHKuMA U ee craTucTuye-
ckuil cmbica. [Ipunnun cynepnosuiuu. Omne-

paTtopsl B KBAaHTOBOM MEXaHMKE W WX CBOM-

OTBeThl Ha KOHTPOJIb-
HbIE BOIPOCHI / BBI-
NOJTHEHUE TpaKTHUYe-

CKHUX 3aJaHui
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ctBa. COOCTBEeHHbIE 3HAUECHUS U COOCTBEHHBIE
¢byHKIIMU omepaTopoB. OmnepaTropbl BaKHEH-
X GU3NYECKUX BEIUUUH (KOOPIUHATHI, UM-
MyJibca, MOMEHTa HUMITYJIbCa, MPOEKIUU MO-
MEHTa HUMIIYJIbCA, KUHETUYECKOM, MOTEHIHU-
QTbHOM W TIOJHOM SHEpPruu). YCJIOBHE BO3-
MO>KHOCTH OJHOBPEMEHHOTO H3MepeHHs (hu-
3udeckux BeandrH. COOTHOIIEHUE HEeompee-
nenHoctei ['elizenOepra.

XapakTepHble 3aJauyd KBAaHTOBOW Me-
XaHUKHU. [[BrokeHue cBoOOHON YacThibl. Ya-
CTULA B OJHOMEPHOM IPSIMOYIOJIbHON IIOTEH-
HHAIBHON siMe. JIMHEHHBIH TapMOHUYECKHI
octuuiATop. OTpaxkeHHe U MPOXOXKICHHE
CKBO3b IPSIMOYIOJIbHBIN MOTEHIHAIbHBIA I10-
por. IloreHnuanbHblii 6apbep KOHEYHOW IIH-
punbl. TyHHENbHBIN YPQEKT.

VpaBuenus  lpe-
JUHrepa U KBaHTO-
Bas TeOpus aTroMa
BOJIOpOJIA

BpemeHnHoe W cranmoHapHOE ypaBHE-
Hus Ulpenunrepa. KBanroBanue. YpaBHEHUs
HIpenunrepa B omneparopHoit popme. Omepa-
top I'amunbroHa. OnpeneneHue sHepreTuye-
CKOT'O CIIEKTpa CHCTEMbI KakK 3ajada Ha coO-
CTBEHHBIE 3HaYEHU oneparopa ['aMunbToHa.

KBaHTOBO-MEXaHMYECKOE  ONUCAHHUE
atoma Bogoponaa. YpasHenue Illpenunrepa
U1 atoMa BojaopoAa. PU3MYECKHIl CMBICT
KBaHTOBBIX uucen. Pa3neneHue nepeMeHHBIX.
VYrioBoe U paguanbHOE PaclpeesICHUe K-
TPOHHOU IJIOTHOCTH. DHepreTu4ecKui
cinektp. Oneparopbl MOMEHTa UMIyJbca HU
MPOEKIIMM MOMEHTa HUMIyIbCa U HUX COO-
cTBeHHbIe 3HaueHus. [IpaBuna ordopa. Hop-
MajbHOE COCTOsSIHME aToMa. BonHOBBIE QyHK-
oUU U pacnpeaci€cHuc IJIOTHOCTU BEPOATHO-
CTH. 1S-COCTOSIHME JJIEKTpOHA B aTOME BOJIO-
pona.

OTBeTHl HAa KOHTPOJIb-
HBIE BOINPOCHI / BBI-
MOJTHEHUE TIPAKTHYC-
CKUX 33/IaHuii / TecTu-
poBaHHE / BBIMOIHE-
HUE KOHTPOJBHOU pa-
00TBI

MHOFO3J’ICKTpOHHHe
aTOMBbI

KBantoBanue BOJIOPOJIOTIOI0OHBIX
aToMoB. KpaTHOCTb BBIpOXKJIEHUS SHEPreTH-
4ecKuxX YypoBHeH. CHMBOJIMKAa COCTOSHUMI
JJIeKTpoHa B aTome. PacmpeneneHue IIOTHO-
CTH BEPOATHOCTH. YPOBHH U CIIEKTPHI ILEI0U-
HbIX MertamioB. [lpaBuna orbGopa U crek-
TpalbHble cepuu. TOHKas CTPYKTypa CIIEK-
TpPaJbHBIX JMHUA BOJOPOJONOAOOHBIX aTo-
MOB.

OpOuTaibHBIE MAaTHUTHBIA W MEXaHH-
yeckuit MOMeHThl. CITUH U COOCTBEHHBIN Mar-
HUTHBIH MOMEHT D3JIEKTPOHA. ODKCIEPUMEH-
TaTbHOE  JOKA3aTENbCTBO  CYIIECTBOBAHUS
criuHa, onbITel IllTepHa—I'epnaxa. IlonHbIi
MOMEHT wuMIyibca. OmnucaHue COCTOSHUMN
JJIEKTpOHA B aTroMe C IOMOIIbI0 HabopoB

OTBeThl HAa KOHTPOJIb-
Hble BOMNPOCHl / BBI-
IIOJIHEHUE ITPAKTH4e-
CKMX 3aJaHui / TECTHU-
poBaHue
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KBaHTOBBIX uwmcesl. CruH-OopOUTaIbHOE B3au-
MOJECTBHE.

ATOM B moJie BHEII-
HUX CHUJI

MarnuTHble CBoOWcTBa aToMoB. OpOu-
TaJIbHBIN, CIIMHOBBIA W IIOJHBIA MAarHUTHBIN
MOMEHTHI aroMa. [ MpoMarHuTHOE OTHOILIEHUE
u MarHeToH bopa. ATOM BO BHEIIHEM Mar-
HUTHOM T0jie. HopmanbHBI M aHOMaJIbHBIN
s dexter 3eemana u sdpdext [lamena—baka.
DHeprus aToMa B MarHUTHOM IIoyie. OJIeK-
TPOHHBIA MapaMarHuTHEIN pe3oHaHc (IIIP) u
€ro MpHIoKEeHUs. ATOM B 3JIEKTPHUUECKOM I10-
ne. Dddexr Hlrapka.

OTBeTHl Ha KOHTPOIIb-
HbIE BOMPOCHI / BBI-
NOJHEHHE MpaKTHue-
CKMX 3aJIaHUH

[Tpunmun Ilaynu u
AJIEKTPOHHAs]  KOH-
dburypanus aroMoB

CucremMbl  TOXJIECTBEHHBIX YacTHULI.
Cummerpusi BOTHOBBIX (pyHKIHA. Bo30oHBI U
¢dbepmuonbl. MHOrosekTpoHHsie aToMbl. O0-
M€ MPUHIIUIIBI OMUCAHUS MHOTO3JIEKTPOHHO-
ro aroma. [Ipunuun Ilaynu u KBaHTOBO-
MexaHuveckas (opmyarpoBKa npuHimna Ila-
yiau. AToMHbIE OOOJOYKH U T0J000JIOUKH.
OnektponHass koH¢wurypamus. CymmapHbIe
OpOUTANIbHBIN, CIMHOBBIN U MOJHBIH MOMEHTHI
MHOT'03JIEKTPOHHOTO atoma. LS (HopmasnbHas)
u jj-cBa3u. CrnekrTpajbHble 0003HAUYEHUS U
npaBwia oTOOpa. 3aloNHEHHE IEKTPOHHBIX
obosouek B aTomax. [leproanueckas cucrema
51eMeHTOB MeHieneeBa. DNEKTPOHHAs KOH-
¢burypanus 1 npaBuia XyHjaa.

OTBeTHl Ha KOHTPOIIb-
HbIE BOMPOCHI / BBI-
NOJIHEHHE MpaKTHye-
CKUX 3aJ[aHui / TECTH-
poBaHHe / BBIIOJIHE-
HUE KOHTPOJBHOM pa-
OOTHI

PenTreHosckoe wus-
Jy4eHue

TopMO3HOE W  XapaKTepUCTUYECKOE
pEeHTreHoBcKoe n3nydenue. Cepuu B CrieKTpax
XapaKTepUCTHUUECKOro u3inydeHus. OcoOeHHo-
CTM  XapaKTepUCTHYECKHX PEHTT€HOBCKHUX
cnekTpoB. 3akoH Moz, OcoOEHHOCTH CIIeK-
Tpa morjouieHus. TOHKas CTPYKTypa peHTre-
HOBCKHX CIICKTPOB.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIMPOCHI / BBI-
MOJIHEHHE TpaKThue-
CKHMX 3aJlaHUI

10

MouekyisipHbie
CIIEKTPbl U XMMHYE-
CKas CBS3b

Crtpoenue, CBOICTBA U CIIEKTPbI MOJIE-
KyJl. IOHHBIM M KOBaJEHTHBIA THUIIbI XUMUYE-
CKOW CBsA3U. Buapl ABMKEHHI B MOJIEKYJIE U
TUMBI MOJIEKYJISIPHBIX CIEKTPOB. JIEKTPOH-
HbIE CIEKTPHI MOJIGKYJ W HUX KolebareabHO-
BpamaTenpHas CcTpykrypa. Kriaccudukarus
AJIEKTPOHHBIX COCTOSHUN MoJieKyll. [IpaBuiio
otOopa ISl AIEKTPOMArHUTHBIX TEPEXOJIOB B
JIBYXaTOMHBIX MOJIEKYJIaxX.

OTBeThl HAa KOHTPOJIb-
HbI€ BOIPOCHI / BBI-
IIOJIHEHUE ITPAKTH4e-
CKMX 3aJaHuH

11

OnTtuyeckue KBaH-
TOBBIE€ TEHEPATOPHI

BremnyxaeHHoe (MHAYLIUPOBAHHOE) U3-
mydyeHue. ONTUYECKHE KBAaHTOBBIE I'€HEPATO-
pHI (J1a3epsl). Baxkneitmume tunsl gazepos. Oc-
HOBHBIE KOMIIOHEHTHI Jlazepa. CBoiicTBa Jia-
3€pHOT0 M3JIyYEHHUSL.

OTBeTH HA KOHTPOJb-
HBIE BOIPOCHI / BBI-
MOJHEHHE MpaKTU4e-
CKHMX 3aJlaHHI

12

Makpockonuueckue
KBAHTOBBIC SBJICHUS

OJIEMEHTBl KBAaHTOBOM CTaTUCTHKH.
Cratuctuueckue pacnpeneneauss Depmu—
Hupaka u boze—JiHmTeliHA. DJIEKTPOHBI B
Kpuctauiax. OHeprus Depmu. Duznyeckue

OTBeThl Ha KOHTPOJIb-
HbIE BOIPOCHI / BBI-
MOJTHEHUE TPaKTH4e-
CKHUX 3aJaHui

11




OCHOBBI CBEPXIIPOBOJAMMOCTH U CBEPXTEKy4Ye-
CTH M UX KBaHTOBas MPUPOJIA.

2.3.2. 3aHATHSA CEMUHAPCKOI0 THIIA

HaunmeHnoBaHue
pazzesna (TEMbI)

Conepsxanue pasnena (Tembl)

Dopma Tekyiero
KOHTPOJIA

BBengenne B arom-
HYI0 (pHU3HKY

[Ipeamer u 3agauu aTOMHON (DU3UKH.
Mukpomup. Macmradbl. DKCIIEpUMEHTAIb-
HbIE JIaHHBIE O CTpoeHuHu atroMa. CepuanbHbIE
3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax, KOM-
OWHANMOHHBIN npuHIMN Putma, Tepmel. Knac-
cudeckas Mozelib aroma ToMcoHa. DIeMEeHThI
KJIACCUYECKOW TEOPUU DIIEKTPOMArHUTHOTO
W3IIy4EeHHUS.

DJjleMeHThl KBaHTOBOHM onTuku. KBan-
Tel cBeta ((oToHbl). TemiaoBoe u3My4YEHUE:
KJIQCCUYECKMH W  KBAaHTOBO-MEXaHWYECKUU
noaxon. dotosddexT: ero BUIABI U 3aKOHBI.
®opmyna DiHIITeHHA. J[aBieHHEe U3TydeHUs.
[Tornomwenune usnydyenusa. Wsnydenue Basu-
noBa—Yepenkona. D ekt Komnrona.

OTBeThl HAa KOHTPOJIb-
HbIE BOIIPOCHI / BBI-
MOJIHEHHE TMpaKThye-
CKUX 3aJaHui

[Lmanerapnass  mo-
nenb atoma Pesep-
dopra—bopa

OnsiTel Pesepdopna. SAnepnas mozaensb
atoma. BeBox dopmynsr Pesepdopma s
paccesHust o-yactuill. ClencTBUS U3 OIBITOB
Pesepdopna. OxcrnepumeHTanpHas HpoBEpKa
¢dopmynsl Pezepdopna. Ilnanerapnas moznensb
atoMa Pesepdopna. CTOIKHOBEHHE YaCTHULI.
Ceuenue paccesiHusL.

CnexkTpanbHble CEPUH aToMa BOJOPO-
na. DneMeHTapHas OOpOBCKas TeOopus aToMa
Bojopoaa. Ilocrymarel bopa. Dxcnepumen-
TaJbHOE TIOATBEPKICHUE NUCKPETHOM CTPYK-
Typbl SHEPreTUUECKUX YPOBHEH aTOMOB, OIIbI-
Tbl ®panka u 'epna. boposckas Mmoxens aro-
Ma Bojoposa. CrnekTpallbHble CEpUHM BOAOPO-
nonoo0HBIX cucteM. HenmocraTtku Teopuu
bopa.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBI-
IOJIHEHUE IpaKTHUye-
CKMX 3aJIaHUN

KopnyckynspHo-
BOJIHOBOM JTyaJIN3M

Yactuuel 1 BosHbL. KopnyckynspHo-
BOJIHOBOM Ayanu3M. ['unoresa ne bpoitns u ee
JKCIIEPUMEHTAILHOE MOATBEPKICHNUE HA IIPHU-
Mepe aupakiuud  3JIEKTPOHOB, aTOMOB,
HelTpoHOB. OnbIThl JleBuccona—/[xepmepa u
Tomcona. ®aszoBas M TIpyIIoBas CKOPOCTH
BOJIH 2ie bpoiunsa. CraTucTHYECKUI XapakTep
CBSA3U KOPIYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB.

OTBeThl Ha KOHTPOJIb-
Hble BOMPOCHl / BBI-
IIOJIHEHUE ITPAKTH4e-
CKMX 3aJaHuH

OCHOBBI KBaHTOBOM
Teopuun

CocrosiHuEe YacTUllbl B KBAHTOBOM TEO-
puu. BomHoBas GyHKIMS W €€ CTaTHCTHYE-
ckuil cmbica. [Ipunnun cynepnosuiuu. Omne-
paTtopsl B KBAaHTOBOM MEXAaHMKE W WX CBOM-
ctBa. COOCTBEHHbBIC 3HAUYCHUS U COOCTBEHHBIC

dbyakuum onepatopoB. OmnepaTopbl BaKHEH-

OTBeThl HAa KOHTPOJIb-
Hble BOMNPOCHl / BBI-
IIOJIHEHUE IIPaKTH4e-
CKHUX 3aJaHui
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muX (GU3NYECKUX BEIHYMH (KOOPIUHATHI, UM-
MyJibca, MOMEHTa HUMITyJIbCa, MPOEKIUU MO-
MEHTa HMITyJIbCa, KHUHETHYECKOH, MOTEHIIH-
QTbHOM W TIOJHOM SHEpPruu). YCJIOBHE BO3-
MO>KHOCTH OJHOBPEMEHHOTO H3MepeHus (hu-
3udeckux BeandrH. COOTHOIIEHUE HEeompee-
nenHoctei [elizenOepra.

XapakTepHble 3aJauyd KBAaHTOBOW Me-
XaHUKU. [[BrokeHue cBoOOHON yacThibl. Ya-
CTULA B OJHOMEPHOM IPSIMOYIOJbHON IIOTECH-
HHAIBHON siMe. JIMHEHHBIA TapMOHUYECKHI
octmuuiATop. OTpaxkeHWe U MPOXOXKICHHE
CKBO3b MPSIMOYTOJIbHBIN MOTEHIMAIBHBIN I0-
por. IloreHnuanbHblii 6appep KOHEYHOW WIM-
punbl. TyHHENbHBIN 2P QEKT.

VpaBuenus  llpe-
JUHrepa U KBaHTO-
Basg Teopusl aroMa
BOJIOpOJIA

BpemeHnHoe W cranmoHapHOE ypaBHE-
Hus Ulpenunrepa. KBanroBanue. YpaBHEHUs
HIpenunrepa B oneparopHoit popme. Omepa-
Top I'amunbroHa. OmnpeneneHue sHepreTuye-
CKOTO CIEKTpa CHUCTEMBbI KaK 3ajaya Ha co0-
CTBEHHBIE 3HaUEHUA oneparopa ['aMunbToHa.

KBaHTOBO-MEXaHMUECKOE OITMCAaHNE
aToMa Bogopoja. Ypasuenue Lllpeaunrepa mis
atoMa Boaopoaa. PU3N4ecKuii CMbICI KBAHTO-
BbIX uyHcell. Pa3neneHne mepeMeHHbIX. YTIIO-
BO€ W PaJHAIBHOE PACHPENIEICHUE DIIEKTPOH-
HOM TIUJIOTHOCTH. OHEPreTUYECKUH CIIEKTP.
OnepaTopI)I MOMCHTA HMIIYyJIbCa W MNPOCKIUH
MOMEHTA MMITYJIbCa U UX COOCTBEHHBIC 3HAUe-
Hus. [IpaBuna or6opa. HopmanbHoe cocTosiHue
aTroma. BonHOBbIE yHKIIMU U pacrpeneneHne
IJIOTHOCTH BEPOSATHOCTH. 1S-COCTOSIHHE 3IIEK-
TpPOHA B aTOME BOJIOPOAA.

OTBeTHl HAa KOHTPOJIb-
HBI€ BOIPOCHI / BBI-
MOJIHEHHE TpaKTUye-
CKUX 3aJaHuil / BBI-
MOJIHEHHE KOHTPOJIb-
HOI paboThI

MHOro3neKTpOHHbIE
aTOMBI

KBanroBanue BOJIOPOJIOTIO00HBIX
aToMOB. KpaTHOCTh BBIPOXKAECHHUS >HEPreTH-
yeckux ypoBHeH. CHMBOJIMKA COCTOSTHHI
JJIEKTPOHA B aTome. PacripeneneHue IIOTHO-
CTH BEPOSITHOCTH. YPOBHU U CHEKTPHI IIEJIOY-
HbIX MeTawioB. [IpaBunma orbGopa U cHek-
TpajgbHbIE CepUU. TOHKas CTPYKTypa CIEK-
TpPaNbHBIX JHMHHUA BOJOPOJOMOAOOHBIX AaTo-
MOB.

OpOutanpbHble MATHUTHBIA U MEXaHHU-
yeckuid MOMeHThI. CIIMH B COOCTBEHHBIN Mar-
HUTHBIH MOMEHT DJJEKTPOHA. ODKCIEPUMEH-
TaJbHOE  JIOKA3aTeJIbCTBO  CYIIECTBOBAHUS
cnuHa, onbiTel IlltepHa—I'epmaxa. IlomHblit
MOMEHT umnysibca. ONUCaHHE COCTOSHHI
JNEKTPOHA B aTroMe C IOMOIIbI0 HabOpOB
KBaHTOBbIX uncen. CnuH-opOUTaIBbHOE B3au-
MOJICHCTBUE.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIMPOCHI / BBI-
MOJIHEHHE TpaKThue-
CKHMX 3aJlaHUI

ATOM B moJie BHENI-

MarnuTtHble CBOWCTBa aToMoB. OpOu-

OTBETH HA KOHTPOJIb-
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HUX CHUJI

TaIbHBINA, CIIMHOBHIA W IIOJHBIA MAarHUTHBIN
MOMEHTHI aroMa. [ MpOMarHUTHOE OTHOLICHUE
u marHetoH bopa. AToM BO BHeUIHEM Mar-
HUTHOM nosie. HopmanbHBIi MU aHOMaJIbHBIN
addexto 3eemana u 3 dexr [lamena—baxa.
OHeprus aToMa B MarHUTHOM IIoJie. OJIEK-
TPOHHBIA MapaMarHuTHBIN pe3oHaHc (OIIP) u
€ro NPUJIOKEHUSI. ATOM B AJIEKTPUYECKOM I10-
ne. Dddexr lTapka.

HbIE BOIIPOCHI / BBI-
MOJTHEHUE TPaKTU4e-
CKUX 3aJaHui

ITpunuun Ilaymn u
JJIEKTPOHHAsl ~ KOH-
duryparust aToMoB

CucreMbl TOXIECTBEHHBIX YaCTHLI.
CummeTpusi BOJHOBBIX (PyHKITMH. B0O30HBI M
¢bepMuonbl. MHOTOAIEKTPOHHBIE aTOMBI. O0-
1I1€ NPUHLUIIBI OMUCAHUSA MHOTO3JIEKTPOHHO-
ro aroma. [IpmHmun Ilaynm u KBaHTOBO-
MexaHudeckas (popMyaupoBKa npuHiuna Ila-
yau. ATOMHBIE OOOJIOYKH U T0J000JIOUKH.
OnexktpoHHas KoH¢urypauus. CymmapHble
OpOUTaIBHBIN, CIIMHOBBIN U MOJIHBIA MOMEHTHI
MHOT03JIEKTPOHHOTO aroma. LS (HopmanbHast)
u jj-cBsa3u. CrekrpaibHble 0003HAUYEHUS W
npaBuiga oTOOpA. 3aroJIHEHUE 3JIEKTPOHHBIX
oOosiouek B atomax. [leproauueckas cuctema
5ieMeHTOB MeHjieneeBa. DJIEKTPOHHAs KOH-
¢burypanus u npaBuiaa XyHza.

OTBeTHl HAa KOHTPOJIb-
HbI€ BOINPOCHI / BBI-
MOJTHEHUE TPaKTHYe-
CKHUX 3aJaHuil / BBI-
MOJIHEHHE KOHTPOJIb-
HOI pabOThI

2.3.3. JIaGopaTopHbIe 3aHATUS

CornacHo yuyeOHOMY IJIaHy 3aHATHS Ja0OpAaTOPHOIO THUIIA MO JAHHOM TUCHUILIMHE Hpedy-
CMOTpeHBI B pamkax yueOHoM muctumiuHbel b1.B.15 OOumit ¢usndeckuit npaktukym (ATomMHas
¢uzuka) (cMm. coorBercTByrOMIyI0 PIT/T).

2.3.4. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY IUIaHy KypcoBble paOOThl (IIPOEKThI) MO JAHHOM AMCLUUIUIMHE He
PElyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOIHYECKOro ofecrevyeHHusl /I CaAMOCTOATEIbHO PadoThI
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJIIO)

No Bz CPC [TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLTAHBI
/1 110 BBIMOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 |IIpopabotka  y4yeOHOoro/Meroauueckue yka3zaHHUS 110 OpPraHU3alMKd CaMOCTOSITEILHOM pa-
(TeopeTuyecKoro) OOTBI CTYJICHTOB.
Marepuania);
BBINIOJIHEHUE HWHAWBUAY-
AJTBHBIX 3aJaHUH;
pedepar;
MOJTOTOBKA K TEKYIEH
U IIPOMEKYTOUHON
aTTecTaluu
2 ITogroroBka Kk mpakTu-MeTtoaudeckue yka3aHus 10 OpraHU3alMM CaMOCTOSITEIIbHOU pa-

YECKUM 3aHATHUAM

OOTHI CTYJICHTOB.

14



[TonrotroBka K BbINOJ-|MeTOgUYECKUE yKa3aHUA MO OPraHU3alMu CaMOCTOSITEIbHOW pa-
HEHHIO  JIaOOPaTOPHBIX |OOTHI CTYACHTOB.

pabot

[lepeueHsb ya4eOHO-METOAMYECKOTO OOSCTICUCHUS

i[\r;_)n HaumenoBanue pa3zaena (Tembl) JTUCIUIUIMHBI 110 BBITOJIHEHUIO
CaMOCTOSITENIbHOM PabOTHI
1 Beenenue B aToMHy0 QU3HKY 1. AtomHas ¢usnka: yueOHO-METOIUYECKOE MTOCO-
2 [Tnanerapuass momens aroma Pe-|Oue / [A.Il Bapkxos, B.C. Hopom, B.E. JIsicenko u
3epdopaa—bopa np.]; M-Bo oOpaszoBanusi u Hayku Poc. deneparuu,
3 KopryckynsipHO-BOITHOBO# nya-|Kybanckuii roc. yn-t. — Kpacuogap: [Kybanckuii roc-
JIM3M yAapcTBeHHbIN yHuBepcurer|, 2016.
4 OCHOBBI KBAHTOBOM TEOPUU 2. DnexkTpoHHBbIN Kypc «®Pu3uka aroma» (BKIOYa-
5 Vpasuenus 1llpemunrepa u kpaH-|€T B cebst: 1) PNEeKTpOHHBIA Kypc JEKIHii; 2) KOH-
TOBAsI TEOPHS ATOMA BOJIOPOJIA TPOJIbBHBIE BOIMPOCHI MO pazjesiaM yuyeOHOro Kypca; 3)
6 MHOT03/1eKTPOHHbIE ATOMbI MPAKTUYECKHE 3aJlaHusl MO pasjenaM y4eOHOro Kypca;
7 ATOM B IIOJI€ BHEIIHNX CHII 4) TecThl MO pazjesiaM y4eOHOTro Kypca); PeKHUM J10-
8 [Mpunuun Ilaymu u snekrpoxHas|CTYHa:
KOH(UIypaLusi aTOMOB http://moodle.kubsu.ru/
9 PEHTTEHOBCKOE M3IydCHHE 3. Uponos M.E. KsanrtoBas ¢usuxa. OcHOBHbIE
MoJIeKyspHBIE CTIEKTPBl 1 XAMH-|33KOHBL: yueOHoe mocobue [DIeKTpOHHBIM pecypc]:
10 YecKas CBI3h yueb. mocodue — DnekTpoH. naH. — Mocksa: M3ga-
11 OnTHHecKkue KBAHTOBBIE TeHeparo-| o/ tPCTBO «Jlaboparopust 3nanuit», 2017. — 261 c. —
pbl Pexxum gocryna:
https://e.lanbook.com/book/94103
12 MaKpOCKOMIIECKHe KBAHTOBEIC 4. Uponos U.E. 3agaun no oOmeit Gpusnke [nex-

SABJICHUA

TPOHHBIN pecypc]: yuedHoe nocodue st By3oB / Upo-
noB, M.E. — 11-e uzn. — M.: JlaGoparopusi 3HaHUH,
2017. — 434 c. — Pexxum jgocryma:

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

5. CasenseB U.B. Kypc ¢usuku [DnaeKTpoHHBIN
pecypc]: yuebnoe nocodue: B 3 1. T. 3: KBanToBas or-
Tuka. AtoMHas Qusuka. Pusuka TBepaoro tena. dOu-
3MKa aTOMHOTO fA1pa U dreMeHTapHbIX yactull / CaBe-
neeB W. B. — CII6.: JIaub, 2018. — 308 c¢. — Pexxum 1o-
CTyma:

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

6. CasenveB U.B. Kypc obmeit ¢usuku [Imnek-
TPOHHBIN pecypc]: yuedHoe mocodue: B 5 1. T. 5: KBan-
TOBas onTuka. AToMHasi pu3uka. OU3MKa TBEPIOTO Te-
na. duszmka aTOMHOTO sifipa M 3JIEMEHTapHBIX YacTull /
N.B. CapenbeB. — CII6.: Jlaub, 2011. — 384 c¢. — Pexxum
JIOCTYTIA:

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

7. bynkep . ATomMHas ¢u3uka [DneKTpoHHBIN pe-
cypc]: yue6. mocodue / /. byakep, [. Kumbemnn, JI.
HeMunnb. — DOnekTpoH. naH. — MockBa: @U3MaTIuT,
2010. — 396 c. — Pexxum nocryma:

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

8. CuByxun /JI.B. O6mwuit xypc ¢usuku. T. 5:
Atomuas u snepHas pusuka. — M.: duzmaraut, 2006.
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9. Tpopumona T.N. Kypc ¢usuku: yuyebHOE TIOCO-
Ove I WHKCHEPHO-TEXHUYECKHUX CIEHUATBHOCTEH
By30B. — M.: Akaaemus, 2010 (18-e uzn., crep.). — M.:
Axkanemus, 2014 (20-e u3n., crep.).

10. Tpodumora T.M. OcHoBbl (uzuku. AToMm,
aTOMHOE S/IPO M AJIEMEHTApHBIC YACTHIIBI: YU4eOHOE IO-
cobue. — M.: KHOPYC, 2011.

11. Inonbckmit D.B. Atomuas ¢usuka. Tom 1.
Beenenue B aromHyr0 Gu3uky [DneKTpoHHBIN pecypc]:
yue0. — DnexrpoH. maH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum noctymna:

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

12. monbckuit 3.B. Atomnas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOM MEXAHHWKU U CTPOCHHE SJICKTPOH-
HOW 000J104KM aToma [DIEKTPOHHBIN pecypc]: yuel. —
OnektpoH. aaH. — Cankr-IlerepOypr: Jlanb, 2010. — 448
¢. — Pexxum nocrymna:

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

Y4eOHO-MeTOANYECKUE MAaTepUaIbl JAJII CAMOCTOATEIbHON padOThl 00YUYaOIIUXCS U3 YHCIIa
WHBAJIHUJIOB U JIMI C OTPaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenoctaBmnsitorcst B Gop-
Max, aJJalTHPOBAHHBIX K OTPAaHUMUYCHHUSIM UX 3JI0POBbS U BOCHIPUATHUS HH(DOPMAITHIH:

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa 00yda-
FOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenonaBanys JUCIUILIMHBI HCIIOJIB3YIOTCS CIEAYIOIINE METOIBI:

— JIEKIIWY;

— MPOBEJCHUE MPAKTUUYECKUX 3aHATUH;

— JIOMAIlIHHE 3aJJaHus;

— OIpoC;

— UH/IMBU]lyaJbHbIE IPAKTUUECKHE 3a/1aHUS;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHME;

— KOHCYJIbTAIIUH MPEIOIaBaTENeH;

— caMOCTOsATeNbHAs paboTa CTY/AEHTOB (M3yYeHHE TEOPETHUUYECKOr0 MaTepuania, MoAroToBKa
K J1JaOOpaTOpHBIM 3aHATHSAM, BBIIIOJHEHHE JOMAIIHUX paboT U MHAUBUAYATbHBIX THIIOBBIX pacue-
TOB, OJITOTOBKA K ONPOCY, TECTUPOBAHUIO U IK3aMEHY).

Jlnis mpoBeieHUs BCeX JIEKIIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH UCIONB3YIOT-
Csl MYJIbTUMEIUIHBIE CPENCTBA BOCIIPOU3BEACHUS aKTUBHOI'O COJEPKUMOTO0, MO3BOJISIOLIETO CIY-
IIaTEeJII0 BOCIPUHUMATh OCOOCHHOCTH M3y4aeMOro MaTepuala, 3a4acTyl0 UIParoIlye PEeLIarollyto
pOJb B MOHMMAHUM U BOCHPUATHH, a Takxke (OpMUPOBAHHH MPOPECCHOHATBHBIX KOMIIETEHIIHH.
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WHTepakTHUBHBIE ayTUTOPHbIC 3aHATHS C UCIOJIB30BAHUEM MYJIbTUMEIUIHBIX CHCTEM IO3BOJISIOT
aKTUBHO U 3G (EKTUBHO BOBJIECKATh y4alllUXCS B Y4e€OHBIM MpOIECC U OCYHIECTBIIATH OOpPATHYIO
cBs13b. [IoMHMO 3TOT0, CTAaHOBUTCSI BO3MOXKHBIM 3P (PEKTUBHOE OOCYKIEHUE CIIOKHBIX U AUCKYCCH-
OHHBIX BOIIPOCOB U NMPOOJIEM.

[To n3ydyaeMoil AMCUMIIIMHE CTYAEHTAM MPEAOCTaBISAETCSI BO3MOKHOCTh OTKPBITO I0JIb30-
BaThCs (B TOM 4HMCJE€ KOMUPOBATh HA JIMYHBIE HOCUTENIHW HMH(POPMAIMK) MOATOTOBIEHHBIMU BEAY-
IIMM JAHHYIO TUCUUIUIMHY IIPENoAaBaTesieM MaTepuajlaMy B BUJE 3JIeKTPOHHOI0 KOMILIEKCa CO-
NMPOBOKIEHN S, BKIIOYAIOIIETO B ce0sl:

— DJIEKTPOHHbBIE KOHCIIEKTHI JIEKIUI;

— BJIEKTPOHHBIE IJIaHbI IPAKTHUECKUX (CEMUHAPCKUX ) 3aHIATUM;

— JJICKTPOHHBIE BapHUaHTHl Y4eOHO-METOAMYECKHX MOCOOMI IS BBIMONHEHUsS JabopaTop-
HBIX 3aJaHMI;

— CIIMCKHU KOHTPOJIbHBIX BOIIPOCOB K Ka)KJI0M TeMe U3y4aeMoro Kypca;

— pa3HOOOPA3HYIO TOMOJHUTENBHYIO JIUTEPATYPy, OTHOCAIIYIOCS K U3y4aeMOU TUCIUIUINHE
B AJIGKTPOHHOM BHJIE (B Pa3IUYHBIX TEKCTOBBIX (hopMaTax W rpaduueckux ¢opmarax, a TakxKe B
dopmarax *.pdf, *.djvu.

CompoBOXKI€HHE CAMOCTOSITENFHON padOTHl CTYJICHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dbopmax:

— YCBOEHME, JI0IIOJIHEHUE U BHUKAaHUE B pa30upaeMble pa3ziesibl JUCUMILIMHBI IPU TOMOIIN
3HAHUU TMONy4aeMBIX MO CPEACTBAM H3YYEHHsI PEKOMEHAYEMOW JTUTEpaTyphl M OCYIIECTBISIEMOE
yTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAllUH, OPTaHU30BAHHBIC JJISI PA3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOSITENIFHOM HM3Y4YEHHUU TEX HJIM MHBIX aCIEKTOB PAa3JIeNIOB yCBaWBaeMOW HMH(OpMaIuu B JUCIIH-
TUTHHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHUH, HCIIONIb3YEMbIE B y4eOHOM IpOIIecce:

— UHTEPAKTHUBHAs JIEKIIHA ¢ MYJIbTUMEAMMHON CUCTEMOM ¢ aKTUBHBIM BOBJIEYEHUEM CTY/CH-
TOB B Y4eOHBII1 nporiecc 1 00paTHOM CBS3bIO;

— JIEKIUH ¢ TIPOOJIEMHBIM HU3JI0KEHUEM;

— 00CyXI€HHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3pelieHne mpooiem;

— KOMITBIOTEPHBIE 3aHATHUS B PEKUMAX B3aUMOJICHCTBHUS «TIPETIojaBaTeb — CTYJICHT», «CTY/AEHT
— MIPEToJIaBaTeNby, «CTYAECHT — CTYAECHT;

— TEXHOJIOTUM CMEIIaHHOTO O0YYeHMsI: AUCTAHIIMOHHBIE 3a/IaHUs ¥ YIPAKHEHUs], COCTaBJIEHHE
IJI0CCapueB TEPMUHOB U OIpeaeNieHui, rpynmnoBbie MeTopl Wiki, HHTEpHET-TECTUPOBaHUE U aHKETH-
pOBaHHE.

WutepakTuBHBIE 00pa30BaTeIbHbIE TEXHOIOIMH, UCIIOIb3YEMbIE B ay/IMTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTUSL KPUTUYECKOTO MBIIIICHHUS;

— JIEKIIUU C TIPOOJIEMHBIM HU3JI0KEHUEM;

— UCIIOJIb30BaHUE CPEICTB MYJIBTUMENA;

— U3y4YeHHUe U 3aKperieHne HOBOro MaTepuaia (MHTEepaKTHUBHAs JIEKIHs, padoTa ¢ Harms -
HBIMHU [TOCOOMSMH, BUJICO- U ayJoMaTeprallaMy, UCIIOJIb30BaHUe BONpocoB, COKpaTHUECKui aua-
JIor);

— 00CyX/IeHUE CIOKHBIX M JUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMu mo3uuio (IKa-
Jla MHEHHH )», TPOCKTUBHBIE TeXHUKH, «OJIMH — BIBOEM — BCe BMecTe», «CMEHH TO3UIIUIO», «Jluc-
KyCCHUs B CTUJIE TEJIEBU3HMOHHOTO TOK-IIOY», 1€0aThl, CHMIIO3UYM);

— pazpemenne npodsieM («/lepeBo pemenuii», «Mo3T0BOH MITYPM», «AHATU3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHUs;

— paboTa B MaJbIX rpymnmnax;

— UCTOJIb30BAaHUE CPEACTB MYJIbTUMENA (KOMIIBIOTEPHBIE KIIACCHI);

— TEXHOJIOTHS KOMITBIOTEPHOTO MOJIEIMPOBAHUS YHUCIEHHBIX pPacyeTOB B HHKEHEPHO-
matematrueckoit cucteMe MATHCAD (uiu cucteme KommbroTepHoi matemaruku MATLAB).
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I[HH JiaI ¢ OrpaHUYCHHBIMU BO3MOXKXHOCTAMU 3J0POBbA MPCAYCMOTPCHA OpraHu3alus KOH-
Cy.]'IBTaI_[I/Iﬁ C UCITIOJIb30BaHHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OueHoYHbIE CPEACTBA IS TEKYLIEro KOHTPOJIA YCIeBAeMOCTH U NMPOMEKYTOYHOI
arrecTaluu

4.1. ®oH OLIEHOYHBIX CPEACTB JIsl MPOBeAeHNs TEKYIIEero KOHTPOJIA

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

— MPaKTHYECKHUE 3a/IaHUS 110 YIeOHOH Mmporpamme;

— TECTOBBIC 3aJIaHUS IO YIEOHOU MPOrpaMMme;

— TeMBbI pedepaToB 1o Y4eOHOM MporpaMmMme;

— KOHTPOJIbHBIE pa0OTHI 1O Y4EOHOM MporpaMMme.

KoHnTpoJibHbIe BONpOCHI 110 y4eOHOM nmporpamMmme

B mporecce moaroToBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCS U OIICHHUBA-
torcs Bce Tpedyempie I'OC u OOII nns wanpasnenus 03.03.02 dusuka (npoduinb: OyHAaMEH-
tanbHas ¢usuka) komnereniuu: OK-7, OITK-1.

Huxe npuBoasTcs npuMepbl KOHTPOJIBHBIX BOMPOCOB ISl paboueii MporpaMMBbl.

[TonHbBINA KOMIUIEKT KOHTPOJIBHBIX BOIPOCOB JIJIsl BCEX pa3JieJioB pabouel mporpaMMsbl MpHU-
Boautcst B DOC mucumminbbl b1.5.07.05 «AtomHas pusukay.

2. Ilnanerapuas moaeiab atoma Pezepdopna—bopa.

1. KakoB usnueckuii cMpIci uucen M u N B 00o01menHo# hopmysne baasmepa?

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

3. KakoBa jyiriHa BOJIHBI, COOTBETCTBYIOIIAsA rpanuile cepun baibmepa?

4. KakoBa yacToTa roJIOBHOH JIMHUM cepuu Jlalimana?

5. ATOMBI BOIOPO/1a HAXOASTCS B COCTOSHUM € N = 5. CKOJIBKO JIMHUHN COJIEPIKUT €TO CTIIEKTP
U3ITy4eHus?

6. B yem cocTouT CyTh KOMOMHAIIMOHHOTO NpuHIMIa Puria?

7. Ucnionb3ysi KOMOMHAIIMOHHBIN MPUHIIMII, TTOKKUTE Ha OJTHOM U3 MIPUMEPOB, KaK MOXKHO
MIOJIYYUTh YaCTOTY JUUIsl BTOPOM JUIMHHOBOJIHOBOM JINHUK cepuu [lamena.

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

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

10. Pazwpsacaute cmbicn moctynatoB bopa. Kak ¢ mX momomipio OOBSACHUTH JTHHEHYATHINA
CIIEKTp aToma Bojopoja’?

11. Ucxons u3 Teopun bopa, onpenennure CKOpOCTh ABUKEHUS IEKTPOHA HA POU3BOJIBHOM
HHEPreTUUECKOM YPOBHE.

12. Onpegenute MakCUMAJIbHYIO JUIMHY BOJIHBI CBETA, MPHU KOTOPOW BO3MOYKHA MOHU3ALIMS
aToMa BOJI0OPOJa, HaXOIALIET0Cs] B OCHOBHOM COCTOSIHUU.

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

14. CpaBHHATe TIepBBIi GOPOBCKHIl paguyc Js aToMa Bojopoaa u s He™,

15. B ueM 3aximoydaroTcs MPOTUBOPEUUS M HEJOCTATKHU Teopuun atoma bopa?

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

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

18. IIpu kaKoM YCKOpSIIOIIEM TMOTEHITHaIe OyJIeT HAOMIOAaThCS PE3KOE MaJICHUE aHOTHOTO
ToKa B onbITax @panka u ['epia, ecinmu TpyOKy 3alIOTHUTH ATOMapPHBIM BOJIOPOAOM?

19. OOBsicHUTe, HA KaKUX YY9acTKaxX BOJIbTAMIICPHON XapaKTEPUCTHKU 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 ueM 3akitodaeTcst cTaTUCTUYECKas HHTEpIpeTalys BOJIHOBON (pyHKIUM?

2. Jlng Kkakux yacTull cripaBeauBo ypaBHenue Lllpeaunrepa?

3. Ilouemy ypaBuenue lllpenunrepa chopMyarMpoBaHO Kak BOJHOBOE ypaBHEHHE?

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

5. CoBepuTe nepexos 0T BpeMeHHOTo ypaBHeHus llIpenunrepa k cranoHapHOMY.

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

7. 3anumuTe BpeMEHHOE M cTanoHapHoe ypaBHeHus lllpenunrepa B omepatopHoi ¢opme
Y IIPOaHAIN3UPYNUTE UX.

8. Kakoil BbIBOJ MOKHO C/ieslaTh, CPaBHUB cTallMoHapHoe ypaBHeHue lllpenunrepa ¢ ypas-
HEHHMEM JJI1 COOCTBEHHBIX 3HAYEHUN U COOCTBEHHBIX (DYHKIIMNA?

9. Yto MOXHO cKa3ath 00 oniepaTopHoit popme ypaBaenus Llpeauarepa?

10. Kakag yactuua sBisercss CBOOOIHON?

11. ITokaxwuTe, 4TO FHEPTETUUECKUI CIIEKTP CBOOOAHO JBUKYIIEHCS 4aCTULbI SIBISIETCS He-
IIPEPBIBHBIM.

12. Haiinure cOOCTBEHHbIE 3HAUEHMSI SHEPIrUU YaCTHIbl B OJHOMEPHOI «IOTEHLUATbHON
sMe» ¢ OECKOHEYHO BBICOKUMH «CTEHKaAMM.

13. KakoBa HauMeHbIII1asi SHEPTUs YaCTULIbl B «IIOTEHI[UAIBHON sIME» ¢ OECKOHEYHO BBICO-
KHMH «CTEHKaMH»?

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

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

6. MHOTr03/1eKTPOHHbIE ATOMBI.

1. 3anummure cranuonapHoe ypaBHenue lllpeaunHrepa ansi BOAOPOIONOAOOHON 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 BBIBOIIBI CIEAYIOT U3
€ro peuieHus?

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

4. Kakrie BeMUMHBI JUTS SJIEKTPOHA B aTOME OIPE/ICIICHbI, €CJTH M3BECTHBI KBAHTOBBIE YKcia N, |
um;?

5. Ilouemy KBaHTOBasi MEXaHUKa HE UCIOJIB3YET MPEICTABIIECHNE 00 AIEKTPOHHBIX OpOuTax?
Yro xapakTepu3yrOT KBaHTOBBIC uncia N, | u m;?

6. Kakne BenmnuuHBI, XapaKTEPU3YIOIIHE MIEKTPOH B aTOME BOJOpPOJa, KBAaHTYIOTCA? 3aru-
[INTE COOTBETCTBYIOIINE (DOPMYIIBIL.

7. TlpencTaBbTe CHMBOJIMUYECKYIO 3aIIUCh AJIEKTPOHOB B cocTtosiHusx ¢: 1) n =3, 1 =0, 1, 2;
2)n=4,1=2;3)n=2,1=1.

8. KakoB (husnueckuii cMbICI pacrpeieleH s INIOTHOCTH 3aps/ia B AJIEKTPOHHOM oOJake?

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

10. Kakue nepexoasl cooTBeTcTBYIOT cepuu [lamena? Mcnonb3yiiTe CUMBOJIMYECKYIO 3a-
MACh COCTOSTHUM.

11. KakoB KBaHTOBO-MEXaHHUYECKUI CMBICT ITEPBOrO OOPOBCKOTO paguyca?

12. B yem oTiimune BHIBOJAOB KBAHTOBOW MEXAaHWKU U Teopuu bopa st 1S-cocTosiHUS AIek-
TpOHa B aTOM€ Bojopoza?
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13. DnexTpoH B aTOMe BOAOPO/a HaxXoauTcs B 1S-coctosHumn. Onpenenure Haubosee Bepo-
ATHOE PACCTOSHUE IEKTPOHA OT sJIpa.

IpakTnyeckne 3aJaHus M0 y4eOHOI mMporpamMmme

B mporecce moAroToBKM M BBIMOJIHEHUS] MPAKTUYECKUX 3aJlaHUN (POPMHUPYIOTCS U OLCHU-
Batorcs Bce Tpedyembie @I'OC u OOII qust nanpasnenus 03.03.02 dusuka (nmpoduinb: OyHIaMEH-
tanbHas ¢usuka) komnereniun: OK-7, OITK-1.

Hwxe npuBoasTCS IPUMEPHI MPAKTUYSCKUX 3a/IaHUH JIJIst paboueii mporpaMMBbl.

[ToyHBII KOMIIEKT MPaKTUYECKUX 3aJlaHUi JJIsl BCEX paslienioB pabodyeil mporpamMmbl Mpu-
Boautcs B POC muctummuaet 51.65.07.05 «AtomHast Gpusukay.

2. Il.nanerapuas moaenab atroma Pesepdopaa—bopa.

1. Haiftu u1a BOgoposonojo0HOro noHa paguyc N-ii 60poBCKOIl OpOUTHI U CKOPOCTH 3JIEK-
TpOHa Ha HeH. BRIYUCINTD 3TH BEJIWYHUHBI s TIEPBOW OOPOBCKOI OPOUTHI aTOMa BOJIOPOJIAa M MOHA
He".

2. Haiitu ny1s1 BOJopoa0no00HOro HoHA paauyc N-ii 00POBCKOI OpOUTHI U CKOPOCTH JJIEK-
TpOHa Ha Hel. BRIYMCIUTD 3TH BEIUYHMHBI AJIs1 BTOPOH OGOPOBCKOI OpOUTHI aTOMa BOJIOPOJIa U MOHA
Li*™.

3. OnpenenuTs A aToMa BOAOpoja U MoHa He': sHepruio cBsA3M JMeKTPOHA B OCHOBHOM
COCTOSIHUU U MOTEHIIMAJ HOHU3ALINH.

4. OnpeenuTh IS aTOMa BOJ0poaa U noHa He': mepBblii moTeHIuan BO3OYKIEHHS U ITH-
HY BOJIHBI TOJIOBHOW JIMHUHU cepuu JlaiimaHa.

5. OnpezenuTh A8 aToMa Bojoposa 1 nona Li™™: snepruro nonmsarumu.

6. OmpesenuTh [jIs aTOMa BOAOPOAa M noHa He': ckopocTh snekTpoHa Ha BTOPO# GOpOB-
CKOI1 opbure.

7. OnpenenuTs IS aToMa BoA0oposa i MoHa He': kuneTHdecKkylo SHEPTHIO 2IeKTPOHA B OC-
HOBHOM COCTOSIHUH.

8. Jlnst atoma Boopona u uona Li™" onpenennTs: KHHETHYECKYIO SHEPTHIO JEKTPOHA B OC-
HOBHOM COCTOSIHUH.

9. Haitty sHEepruro noHm3armu 11 noHos He' n Li™".

10. Onpenenuts paguyc HepBoit GopoBcKoit OpOUTH! st moHa Li*.

6. MHOr03/1eKTPOHHBbIE ATOMBI.

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

2. JlonucaTh HEJOCTAIOIINE KOMIIOHEHTHI MYJIbTUILIIETOB 2P3/2, 3D1, 4F5/2, 3P2, 5D4, 4P1/2,

3. BO3MOXHBI JIN CIIEYIOIINE COCTOSTHUA: 281, %S0, *Po, *Sup, 281/2, *Dy, ’Dy?

4. Kakuie u3 CIeayIomuX ONTHYECKUX MEPEX0I0B Pa3pPEIICHBI: 281/27 2D3/2, 2P3/2 - 2D3/2, 1807
*Py?

5. OnuH 13 3J€KTPOHOB aTOMA I'eIusl UMEET INIABHOE KBAHTOBOE 4Mciio | npyrou 2. 3anu-
caThb BO3MOJKHBIE JJIEKTPOHHBIE KOH(MUTYpallMM U CIEKTPOCKOMUYECKHE OOO3HAYEHHUS COOTBET-
CTBYIOIIUX COCTOSIHUM.

6. Kakue cocrossaust Bo3amoxHbl y P, D 1 F TepMoB, orpannueHHbIe BEIHYUHOM crirHa S OT 0
10 5/2? 3anucaTh BO3MOXKHBIE CIIEKTPOCKOITMUECKHE 0003HAYEHUST COCTOSTHUH.

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

8. HaliT BO3MOXHBIE COCTOSIHUSI aTOMa yIJIepoJia, IEKTPOHHAs KOH(HUTypaIusi KOTOPOro
1s? 2% 2p 3d.

9. Haiitu ¢ noMompto nmpasBwia XyHJa MOJHBI MEXaHUYECKH MOMEHT aTOMa B OCHOBHOM
COCTOSIHHH, €CJI €r0 HEe3aMOJHEeHHAsl 0J000JI0YKa COEPKUT ceMb (-3JIeKTPOHOB.
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TecToBbIC 321aHNUA 10 Y4eOHOM MporpamMme

B nporiecce moArOTOBKK M BBITIOJHEHUSI TECTOBBIX 3a/IaHUN (POPMUPYIOTCS U OIICHUBAIOTCS
Bce Tpedyembie I'OC u OOII mns manpasienust 03.03.02 ®dusuka (nmpodunas: OyHIaMEeHTaATIbHAS
¢usuka) komnerenimu: OK-7, OITK-1.

TecToBbI€ 3aJ]aHUs COCTOUT U3 PsAJla TEOPETUUECKUX BOIPOCOB MO TEMATUUYECKUM paszjieinam
paboueii mporpaMMbl y4eOHOM TUCIUTIIMHEIL.

Cucrema OLIEHOK BBIIMOJTHEHUS! KOHTPOJIBbHOT'O TECTUPOBAHUS:

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

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

— «YJOBJIETBOPUTEIBHO» — KOJIMYECTBO MTPABUIIbHBIX OTBETOB OT 55% 10 69%.

Huxe npuBoauTcss npuMepbl KOHTPOJIIBHOIO TECTUPOBAHUS B BUJE JIByX BapHaHTOB TECTO-
BBIX 3aJIlaHUH K pa3zaeny 2 yueOHOW TUCIUTUINHBI.

[ToyiHBII KOMIUIEKT TECTOBBIX 3aJjaHUI JJIsl BCEX pa3/iesioB paboyeil mporpaMMbl IPUBOAUT-
¢ B @OC mucuumumnsl b1.5.07.05 «AtomHuas husukay.

2. [lnanerapuas moaesb atoma Pezepdopaa—bopa
Bapuanr 2

1. Eciiu B onbiTe Pe3epdopna nmo paccesHuro o-4acTull Ha 30J0TOH (oJibre o-4acTUIbI 3a-
MEHUTh Ha IPOTOHBI, TO J0JSI PACCESIHHBIX YACTHI]

2. DAeKTpUYECKU TOK B Ta3ax 00yCIIOBJIEH HAIIPABICHHBIM JIBUKECHUEM 3apsi/10B.

3. Ilpu 31eKTpoan3e MpoIycKaT OAUHAKOBBINA TOK JUIsl OJIHOBAJIEHTHBIX U JIBYXBaJIEHTHBIX
aToOMOB MeTasuloB. [Ipu 3TOM Ha 2JIEKTpoZE 3a OJAHO U TO K€ BpeMs MOJIEM BElleCTBa OJHOBAJICHT-
HBIX aTOMOB BBIJICIIUTHCS B (cxoJibKO) paz(a) (60mBIIIE WU MEHBIIIE).

4. B monenu TomcoHa aToM BOAOpOAa MpeacTaBiseT co00i MOJT0KHUTENBHO 3apsKEHHBIN
n1ap, B LIEHTPE KOTOPOro HaXOAUTCA

5. B onbiTax Pesepdopaa uucio paccesHHbIX O-4acTUI] OKa3aJI0Ch 3HAYUTEIBHO , 4UeM
YHCII0 MaJaloIUX U UMEITUCh CIy4an paccestHus Ha yrisl 0 > 90°.

6. U3 onbitoB Pesepdopra cienyer, 4To B LIEHTPE aToMa HAXOAUTCS (xako¥ 3HaK) 3a-
PSDKEHHOE SIIpO, Pa3MEPbl KOTOPOTrO 3HAYUTEIBHO (OonpIle WIIM MEHBIIIE) pa3MepOB aToma,
BOKPYTI' KOTOPOTO JIBUXKETCS yactuna. IIpu stom Pesepdopn He cMor 0OBACHUTH, MOYEMY
TaKOW aToM

7. Ilpu BeiBosie popMyibl Pezepdopna 1i1st paccessHUs O.-4acTHUIl UCTIONB3YETCsl CTaTUCTHYE-
CKU MOJXOJA U BBOJUTCS MOHSTHE . IIpu 3TOM paccesHre 00yCIOBIIEHO KYJIOHOBCKUM B3au-
MOJIEHCTBUEM OL.-UACTHIIBI C SIAPOM.

8. lons paccesHHBIX o-dyacTull B omnbiTe Pesepdopna (3aBUCHUT WJIH HE 3aBHCHUT) OT
KMHETUYECKOW SHEPTUH O-YaCTHIL, 3apsiaa sjep aToMOB (DOIbIU U TONIIKHBL (HOIBIH.

9. OTHOCHTENBHOE YHCIIO PACCESHHBIX B OMbITe Pesepdopmaa uactui u cos’(p/2) CBs3aHbI
MEXy COO0MH 3aBHUCUMOCTBIO.

10. CnexTpanbHON cepruel Ha3bIBAalOT COBOKYITHOCTh CIIEKTPAJIBHBIX JIMHHUMI, KOTOPBIE B CBO-
el mocnenoBaTeIbHOCTH B ILIKaJe JJIMH BOJIH MJIM YacTOT U B paclpe/eIeHU WHTEHCUBHOCTH 00-
Hapy>KUBAIOT . IIpy 5TOM NMHUM HYMEpYIOTCS HauyMHas C CaMOM (ITMHHOBOJIHOBOIA,
KOPOTKOBOJIHOBOM) MO Mepe YBEJIMYEHUS U UX MHTEHCHUBHOCTH C BO3pAaCTaHMEM HOMeEpa
(YBEIMUMBAIOTCSI, YMEHBILIAIOTCS).

11. BonHoBoe uMcio 1000# CrieKTpaabHON JIMHUM MOKHO MPEICTaBUTh KaK KOMOWHAIMIO

IBYX .

12. B nocrynarax bopa mocTynupyeTrcsi IHCKpETHOCTb (kaKkoil XapaKTEpUCTUKH)
aToMa U UCXOJs M3 ATOr0 MOXHO OOBACHUTH JIMHEHUAThIl XapakTep (u3nyuenus, pacces-
HUSA).
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13. B cmekrpe u3iydeHus BOJOpOAAa B BUAMMON OOJIACTH CIIEKTpa HAONIOMAeTCs cepus
, @ B yIbTpaQHOJIETOBOM cepusi
14. Pa3HOCTb BOJIHOBBIX uncen 4-il u 2-i1 nuHuil B cepun Jlaiimana cooTBETCTBYET BOJIHO-
BOMY YHCITY JIMHUU CEPUU
15. JInuna BomHBI (DOTOHA, COOTBETCTBYIOIIETO 2-il TWHUU cepun bambmepa y Bomopona
, UEM JUIMHA BOJIHBI TAKOM JIMHUU Y UIOHOB T'EJIHS.
16. dusuyeckuii CMBICH IMOCTOSHHOM IlnaHKa COCTOMT B TOM, YTO OHA SBIIICTCS KBAaHTOM

17. B cootBeTcTBUM ¢ Teopueln 3ommMepdernbia, eciau IHEPrusi BOAOPOIONOJO0HOTO aToMa

En, TO 2JIEKTPOH MOXET coBepuIaTh ABMXKEHUE TOJIBKO IO opoUTaNIM, U3 KOTOPBIX
KpPYT'OBBIX U SJINIUIITUYCCKUX.

18. Cocrosiusi, oriauyaromuecss (GopMol TPaeKTOPUU IBUKEHHS U HUMEIOLIUE NPU STOM
OIWMHAKOBYIO SHCPIrruiO, Ha3bIBAOT . I[JISI BBIPOXKIACHHBIX COCTOSTHUM MOMEHT HUMITYJIbCA 3JICK-
TpOHa

19. B ombitax Byna o pe3oHaHCHOU (IyOpeCIeHITMN aTOMOB PTYTH PE30HAHCHOE BO30Y K-
JIEHUE aTOMOB PTYTH OCYIIECTBISIOCH JAMIIOM, CEKTP U3JIyuYeHUsI KOTOPOM JTUHEHYATHIM.

Bapuant 3

1. B ombiTax Pesepdopaa mydok o-uacTHll 3aMEHMJIM Ha Iy4OK NMPOTOHOB. YTO M3MEHH-
ao0ck?

a) YKCIIO Oi-4aCTHIl PACCESIHHBIX B 33J]aHHOM DJIEMEHTE TeJIeCHOro yria dQ) yBean4mniocs;

0) YKCIIO O.-9aCTHUI] PACCESHHBIX B 33IAHHOM 3JIEMEHTE TeJIEeCHOr0 yria d() yMEeHBIIUIOCH.

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

a) YKCIIO (i-4aCTHIl PACCESIHHBIX B 33J]aHHOM DJIEMEHTE TeJeCHOro yria dQ) yBean4niocs;

0) YUCIIO O-YaCTHII PACCESHHBIX B 3aJAHHOM JIEMEHTE TeJICCHOTO yria dQ) yMEHBIIHUIOCH.

3. B onbiTe Pezepdopaa nnaTuHOBYIO (OJIBIY 3aMEHUIIN HA 30J10TYy10. UTO N3MEHuIoch?

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

0) YUCIIO O-YaCTHIl PACCESHHBIX B 3aIAHHOM JIEMEHTE TeJICCHOTO yria dQ) yMEHBIIHIOCH.

4. Cytsb onbiToB @apajes 1o IEKTPOIU3Y COCTOUT B TOM, UTO:

a) KOJIMYECTBO BEIIECTBA, BBIACISIOIIEECS HA JJIEKTPOJE NPHU IJIEKTPOIM3E MPOHNOPIHMO-
HaJIbHO KOJIMYECTBY 3apsa, IEPEHECEHHOMY MEXIY DIEKTPOJaMU;

0) KOJIMYECTBO BEIIECTBA, BBIACISIONICECS HA JJIEKTPOJE IPU IIEKTPOIU3E HE 3aBUCUT OT
BEJIMYUHBI [IEPEHECEHHOI0 3aps/ia U CUJIBI TOKA,

B) KOJIMUECTBO BEILIECTBA, BBIAEISAIONIEECS Ha 3JIEKTPOJE AJISl Pa3IMUHBIX AJIEKTPOJIUTOB MpU
OJIHOM U TOM 7K€ KOJINYECTBE NIEPEHECEHHOT0 3apsi/ia IPOIOPLUOHAIBHO aTOMHBIM BECAM HMOHOB;

F) 3J'I6KTpH‘I€CKHfI TOK B JJICKTPOJIUTEC O6yCJ’IOBJ’IeH JABMKCHUEM MOHOB W OJIUH I'paMM-aTOM
JFOOBIX OJTHOBAJICHTHBIX HJIM JIFOOBIX JIBYXBAJICHTHBIX MOHOB HECET C COOOI0 BCErja OHO U TOXeE
KOJIMYECTBO DJIEKTPHUYECTBA, paBHOE uncity Dapanes;

1) DIEKTPUYECKUNA TOK B JIEKTPOJIUTE OOYCIOBIIEH JIBUKEHUEM MOHOB U OAMH IPaMM-aToOM
JTOOBIX OJIHOBAJICHTHBIX MOHOB BCErJa HECET ¢ COOOK OJHO M TOXE KOJIMYECTBO AJIEKTPUUECTBA,
paBHoe uncny Dapanes, a 10OBIX IBYXBAJIEHTHBIX HOHOB HECET ¢ cO0OM Bceraa B JiBa paza 00Jib-
UK 3apsif;

€) KOJMYECTBO BEIECTBA, BBIACIAIOIECECS Ha JEKTPOJE Ui Pa3InYHbIX OJHOBAJICHTHBIX,
JIBYXBAJICHTHBIX U TPEXBaJEHTHBIX MOHOB, KOTOpPbIE 00pa3ylOTCs MPU PACTBOPEHUH COOTBETCTBY-
IOLLMX COJIEH IIPU MPOIYCKAHUH DJIEKTPUYECKOTO TOKA 3aBUCUT OT BPEMEHHU IIPOIYCKAHUS;

) DJIEKTPOJIN3 HAOIIOJAIICS TOJIBKO JJIS COJIEH IEJIOUHBIX METAJJIOB.

5. DIEKTPpUUYECKHI TOK B Pa3psOKEHHBIX Ta3aX MPEACTABISIET COOOM:
a) JBWKCHHE CBOOOJHBIX AJIEKTPOHOB, SMUTHPOBAHHBIX B PE3YJIbTaTe TEPMOIJIECKTPOHHOM
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SMUCCHH C KaToa;
0) IBI)KEHHUE HOHOB, 00Pa3yIOUIUXCS IPH HOHU3AIMH aTOMOB;
B) JIBIDKEHUE CBOOOIHBIX AJIEKTPOHOB, 00pa3yIONINXCS TPH HOHU3AIUU aTOMOB ra3a;
T') IBIDKCHHE aTOMOB;
1) IBM>KEHHE MOJICKYJI.

6. [Ipu mporrycKkaHuM AIEKTPUIECKOTO TOKA Yepe3 pa3psHKEHHBIC ra3bl HAOII0JaeTcst TPEeKo-
o0pa3zHoe cBeueHHe, KOTOPOE BBI3BAHO:

a) MIOHU3AIMEN aTOMOB;

0) IBI)KEHHEM CBOOOIHBIX AJICKTPOHOB;

B) JIBUKEHHUEM HOHOB;

I') peKOMOWHAIMEH HOHOB U DJICKTPOHOB, CIICAYIONIEH MTOCIIC HOHU3AIMH aTOMOB;

1) yaapamu 3JEKTPOHOB 00 aHOJ;

€) yZapaMu HOHOB (KaTHOHOB) O KaTO/I.

7. B Monenu atoma TomcoHa:

a) BJIEKTPOH CUUTAETCS HETOIBUKHBIM;

0) MMOJIOKUTEIILHO 3apsHKEHHAS YacTh aTOMa CUMTACTCS HETOIBH)KHOM, TaK KaK 3HAYUTEIILHO
TSDKEJIEE DJIEKTPOHA;

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

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

1) DJIEKTPOHBI HAXOJATCS BHYTPH IMOJIOKUTEIBHO 3apSHKEHHOTO «ITyJIMHTa» U MOTYT COBEp-
1aTh KOJeOaHUs OTHOCUTEIILHO TTOJI0KEHHS PAaBHOBECHS;

€) JIEKTPOHBI COBEPIIAIOT JABMKEHUE BOKPYT MOJIOKHUTEIHHO 3apsHKEHHON 4acTH aToMa;

8. Pesynbrathl onbita Pezepdopaa:

a) OOJIBIIMHCTBO (L-4aCTHUI] IPOXOAST yepe3 (POIbIy HE UCIBITHIBAS HUKAKUX OTKJIOHEHMI;
0) 4NCIIO0 pAaCCEIHHBIX O-4AaCTHUI] YBEIIMUMBAETCS C YBEIMUEHUEM yTIjla pacCcesHus;

B) O-4aCTHUIIbl OTKJIOHSIOTCS Ha YIJIbl HE OOJIbIIIE 90°;

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

IT) €CTb CITy4au OTKIOHEHHs o-gactuil Ha 180°;

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

9. ITocne omnbITOB MO paccessHUIO o-uactull Pesepdops caenan BEIBOIBIL:
a) CYILIECTBYET s/IepHAst MOAEIb aTOMa;

0) OIBIT MOATBEPAMIIA MOJICIIb TOMCOHA;

B) CYILIECTBYET IIJIaHETAapHAs MOJIENb aTOMa;

T) B sIIp€ CKOHIIEHTPHUPOBAaHA MPAKTUIECKU BCS Macca aToMa;

1) pa3MephbI Spa COMOCTABUMEBI C pa3MepaMu aToMa;

€) pa3Mephl Sapa 3HAYUTEIILHO MEHBIIIE Pa3MEPOB aTOMa.

10. Yro Ha3bIBaeTCA NPULETBHBIM PACCTOSHUEM?

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

B) TOJIIIIMHA PACCEUBAIOILIETO CIIOS;

I') CEYEHHUE PACCESHNUS;

1) pa3HUIA MEXTY TPACKTOPUEH [3-4aCTHIIBI M TUIIEPOOTUICCKON TPACKTOPUCH.

11. KakoB ¢uznyeckuii cMbIci 3HEKTUBHOTO CEUSHHSI paccessHus?
a) B MEXaHMYECKOM MOJIENH: 3TO IUIOIaKa (MHUILICHB), TOTIaB B KOTOPYIO YacTUIIA UCTIBITHI-
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Ba€T OTKJIOHEHUE;

0) B CTaTUCTUYECKOW MHTEPIPETAIMH: 3TO BEPOITHOCTh UCHBITATh PacCesHUE OJHON 4acTH-
1e;

B) 3Ta BEeJIMYMHA (PU3HUECKOTO CMbICIIA HE UMEET;

I') CEUCHHE MTyYKa PacCesTHHBIX YacTHII B onbiTe Pesepdopaa;

1) CeYeHHE MyUYKa MaJaroiX YacTHUIL;

e) OTHOIICHHUEC CCUCHUA ITy4YKa PACCCAHHBIX YaCTUI K MHTCHCHUBHOCTHU Madar0lnX YaCTHUIL,

) OTHOLICHHE YUCJIa PACCESHHBIX YaCTUIl K MNHTEHCUBHOCTHU MaAAI0IINUX YACTHII.

12. ®opmyna Pesepdopaa ans paccesHusl 0.-4aCTHIl IMOKA3bIBAET, YTO YHCIIO PACCESHHBIX
YACTHIL:

a) HE 3aBHCHUT OT CKOPOCTH HX JIBUKCHUS;

0) IpOTMOPLIMOHATIBHO CKOPOCTH UX JBUKCHUS;

B) 0OpaTHO MPOMOPIUOHAIBHO YETBEPTON CTEIIEHH CKOPOCTH JABMIKEHHSI OL-YaCTHII,

T') IPOTMOPIHUOHATIBHO TOJNIIHHE (OJIBIY HA KOTOPOU MIPOUCXOUT PACCESHHE;

1) HE 3aBHCHUT OT yIJla PACCESHUS;

€) 3aBUCHUT OT yIJjIa PacCesHus;

) IPOTIOPIIMOHATIFHO TIOPSIKOBOMY HOMEPY dJIeMeHTa B Tabnuie MeHzeneesa;

3) IPOMOPIMOHAIBHO KBaIPaTy MOPSIKOBOIO HOMEpa 3JIeMEeHTa B Tabuuie MeHerneesa;

1) 06PATHO MPOIOPIHOHAIBHO sin’ p;

K) 00paTHO MPOMOPIIMOHATIBHO Sin P;

1T) IIPOTOPIHOHANEHO sin’(p/2).

13. Kakue u3 mpeAcTaBICHHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH MPAaBHIBHO OTPAXKAIOT
dbopmyny Pesepdopna aist paccessHUS O.-4aCTHII.

a) dN/N ~ Z2;

6) dN/N ~ Z;

8) AN/N ~ o*;

r) dN/N ~ o?;

1) dN/N ~ cos*p;

x) AN/N ~ sinp;

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

KonTpoJibHbIe padoThl 10 y4eOHOH NporpaMmme

B nporecce moAroToBKM U BBIMOJHEHUS KOHTPOJIBbHBIX pab0T (GOPMUPYIOTCS U OLIEHUBAIOT-
cst Bce Tpedyembie ®PI'OC u OOII ms nanpanenus 03.03.02 @usuka (npoduins: OyHnameHTa b-
Has ¢uzuka) komnerenuu: OK-7, OITK-1.

Huxe npuBoauTcs npuMep KOHTPOJIbHOM pabOTHI.

[TonmHBIN KOMIUIEKT KOHTPOJBHBIX paboT g paboueit mporpammsl npusogutcs B @OC
nucturmuabel b1.5.07.05 «AtomHas Gusnkay.

Bapmuanr 1.

3agaua 1.
Haiiti s extuBHOE ceueHue siapa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESHUIO O-YACTHII

¢ KUHeTn4eckoi sueprueit T, = 1,5 MaB B untepBaiie yrios cBblIIle Ly = 60°.

3amaua 2.
Onpenenuts JUist aTOMa BOJAOPOJia U HOHA He™: SHEPTUIO0 CBSI3M 3JIEKTPOHA B OCHOBHOM CO-

CTOSIHUH U TIOTEHIINAJI HOHU3ALUH.
3ajmaua 3.
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Haiitu sHepruio cBs3M BAJIEHTHOTO 3JIEKTPOHA B OCHOBHOM COCTOSHUM aTtoMa Li, ecnu u3-
BECTHO, YTO JJIMHBI BOJIH FOJIOBHOW JINHUYU PE3KOM CEPUU U €€ KOPOTKOBOJIHOBOM I'DAHUIIBI PABHbI
coorBeTcTBeHHO 0,813 1 0,349 MKM.

3amaua 4.
2 3N 4 3p 51 4
JlonucaTh HEAOCTAIOIINE KOMIIOHEHTBI MYIbTUILIETOB “P3jp "Dy “Fsip P2 “Da, "P1jo.

Texymuil 1 pyOeKHBII KOHTPOJIb OCYIIECTBISAIOTCS 110 KOHTPOJIBHBIM BOIIPOCAM I10 U3yda-
€MOli IMCIUIIMHE, IO UTOr'aM BBIIOJIHEHMs Ja00paTOPHBIX PabOT M MHAMBHUIYaIbHbBIX IPAKTHYE-
CKHX 3aJaHHii, B (hOpME TECTOBBIX 3aJIaHUH WM B BUJIC MOATOTOBIEHHOTO pedepara.

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

4.2.1. Bonpocsl, BLIHOCHMbI€ HAa JK3aMeH MO JUCHHUILUINHE «ATOMHasi (PU3HUKaA» IJs
HanpasJieHusi noaAroroBku: 03.03.02 dusuka

B niporiecce moAroToBKH M cauM 3K3aMeHa OPMHUPYIOTCS M OLICHUBAIOTCS BCe TpeOyembie
®T'OC u OOII mist Hanpasienust 03.03.02 dusuka (npoduis: OyHaaMeHTaNIbHAS (U3MKA) KOMITE-
teunun: OK-7, OIIK-1.

1. Mukpomup. Macmradpl. DKClIEpUMEHTAIIbHBIE JaHHbIE O CTpOoeHUU aToMa. CepuabHble
3aKOHOMEPHOCTHU B aTOMHBIX CIEKTpaxX, KOMOMHALIMOHHBIM npuHIMN PuTtia, TepMsl.

2. Kgautel cBera (Qoronbr). TemaoBoe U3Iy4YeHHE: KIACCUYECKUH U  KBAHTOBO-
MexaHnndeckui noaxos. @ororddekt: ero BUabI U 3akoHbl. DopMyna DUHIITEHHA.

3. TopMo3HOE pEeHTreHOBCKOE u3inydeHue. Japnenne uznydenus. [lornomenue n3nydeHus.
N3nyuenne BaBunoBa—YepeHkosa.

4. Dddext Komnrona. Jloka3zaTeabCTBO HEBO3MOXXHOCTH TOTJIOMICHHUST ()OTOHA CBOOOIHBIM
AJIEKTPOHOM U T€OPETHUECKHI BHIBOJ (POPMYIIBI JIIsI KOMOTOHOBCKOI'O CJIBUTA.

5. Omertel Pezepdopaa. SAnepuas moxnens atoma. BeiBog ¢popmyinst Pesepdopaa mist pacce-
SHUS O-4aCTHULL.

6. CnenctBust u3 onblToB Pesepdopaa. DkcnepuMeHTanbHas nposepka (opmyisl Pesep-
dopna. [Tnanerapuast monens atoma Pesepdopna. DpdekTuBHOE CEUeHNE pacCesHUs.

7. CriekTpajbHbIE CEPHM aTOMa BOJIOPOJA. DiieMeHTapHas OOpOBCKasi Teopusi aToMa BOJIO-
pona. IToctynarsl bopa.

8. DKCHepUMEHTAIIBHOE MOATBEPKICHUE KBAHTOBAHMS DHEPIETUUYECKUX YPOBHEH aTOMOB,
onbITel Ppanka u I'epua. CriekTpanbHble cEpUU BOAOPOIONOA00HBIX cucteM. Henocratku teopun
bopa.

9. Yactuus! 1 BonHbl. KopnyckymnsipHo-BoaHOBOW ayanus3M. ['unoresa e bpoiins u ee skc-
NEpUMEHTaIbHOE NOATBEpKAeHUE. Pa30oBas U IPyNIOBas CKOPOCTH BOJIH Jie bpoiis.

10. YcnoBue BO3MOXKHOCTH OJHOBPEMEHHOTO M3MepeHHUs (pu3ndeckux BeanduH. COOTHO-
HIeHue HeomnpeaenenHocreil ['eizenOepra.

11. CocrostHue 4acTullbl B KBaHTOBOM Teopuu. BonmHoBast GyHKLMS U €e CTaTUCTHYECKUM
cmblca. [IpuHun cynepno3unuu.

12. Oneparopbl B KBaHTOBOM MeXxaHUKe W uX cBoicTBa. COOCTBEHHbIE 3HAYEHHS] U COO-
CTBEHHbIE (DYHKIIMH OIEPaToOpOB.

13. Cpennue 3Ha4YeHUS (PU3NYECKUX BEIUYHH. YCJIOBHE BO3MOXXHOCTH OJIHOBPEMEHHOTO
U3MepeHus: PU3NUECKUX BEITMUYHH.

14. Oneparopbl BaXHEHIINX (GU3NYECKUX BEIUYUH (KOOPAWHATHI, UMITYJIbCA, BEKTOPA UM-
IyJIbCa, MOMEHTA UMITYJIbCA, KBaJlpaTa MOMEHTA UMITYJIbCA).

15. Oneparops! BakHEHIINX (PU3MUECKUX BETUYMH (MIPOEKIIMM MOMEHTA WMITyJIbca, KHHE-
TUYECKOU SHEPTUH, IOTEHIIMAILHON SHEPTUH, IOJTHON SHEPTHUH).

16. Bpemennoe u craruonapHoe ypaBuenus Llpeaunrepa. KBantoanue. Ypasuenus llpe-
JMHTepa B onepaTtopHoit popme. Oneparop ['amunbroHa.
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17. Omnpenenenue 3HEPreTUYECKOTO CHEKTpa CHUCTEMBI KakK 3a/laua Ha COOCTBEHHBIEC 3HAUe-
Hus onepatopa ['ammibrona. [IBuxkeHne cBOOOIHON YaCTULIBI.

18. Yactumia B OJHOMEPHON MPSMOYTOIHHON MOTSHIIMAILHOU sIME ¢ OECKOHEYHO BBICOKUMU
CTEHKaMH.

19. OnqnomepHast NpSMOYTOJIbHAs MOTEHIIMATIbHAS IMA CO CTEHKaMU KOHEYHOM BBICOTHI.

20. JIuHenHbI TapMOHUYECKUN OCIUAIIISATOP.

21. OTpaxkeHue U IPOXOKACHUE CKBO3b NPAMOYIOJIbHBIN OTEHIIMAIBHBIN Oapbep.

22. IloTennuanbHbIi 6apbep KOHEYHOU MUPHUHBL. TyHHEIbHBIN Y (EKT.

23. KBaHTOBO-MEXaHMUECKOE ONMCaHUe aToma Bojopoja. Paznenenue nepemenusix. KBan-
TOBBIE YMCJIA. DHEPreTUYECKUM CHEKTp. YIJIOBOE M PaJAMAIIbHOE PACHpPEACIICHUE SJIEKTPOHHOMN
IJIOTHOCTH.

24. OnepaTopbl MOMEHTAa UMITYJIbCA M MPOEKIIMM MOMEHTAa HMMITYJIbca U X COOCTBEHHBIC
3Havyenus. [IpaBuia or6opa. 1S-cocTossHUE 3TIEKTPOHA B aTOME BOAOPOAA.

25. KBantoBaHue BOJOPOAONOMOOHBIX aTOMOB. KpaTHOCTH BBIPOKICHHUS dHEPTeTUUYECKUX
ypoBHeil. CUMBOJIMKA COCTOSIHUIN 3JIEKTPOHA B aTOME. Y POBHU U CIIEKTPHI LIEJIOYHBIX METAJJIOB.

26. IIpaBuia oTbOpa U CHEKTpaJbHbIE CEPUH BOJIOPOAONONIOOHBIX aTOMOB. TOHKas CTPYK-
Typa CIEKTPaIbHBIX JUHUH BOJOPOAONOJOOHBIX ATOMOB.

27. OpOuTanbHble MATHUTHBIA U MEXaHUYECKUH MOMEHThI. CIIMH U COOCTBEHHBIN MarHUT-
HBIl MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIbHOE IOATBEPKICHUE CYIIECTBOBAHUS CIIMHA.

28. IlonHbli1 MOMEHT uMIyinbca. ONUCaHUE COCTOSHUM 3JIEKTPOHA B aTOME C MOMOILBIO
HAaOOPOB KBaHTOBbIX uncesl. CIuH-0pOUTaIbHOE B3aUMOJEHCTBHE.

29. MaruuTHble cBoOWcTBa aToMOB. OpOUTaIbHBIN, CIIMHOBBIM W MOJHBIA MAarHUTHBIA MO-
MeHThl aToMa. OnbiTel LlTepra—I epnaxa. ' mpomarauTHOE OTHOIIEHHE U MarHeToH bopa.

30. AToM BO BHEIIHEM MarHUTHOM mosie. HopManbHblil U aHOManbHBIN 3G (dekThl 3eeMaHa u
s dext [Tamena—baka. DneKTpOHHBIN MapaMarHUTHBIN PE30HAHC.

31. Ipunnun ITaynu u 3amnonHeHne 3JEKTPOHHBIX 000JI04E€K B MHOTORJIEKTPOHHBIX aTOMax.
AToMHBIE 000JI09KH U 1T0A000s109KU. CrieKTpasibHbIe 0003HAUYEHMS U TTpaBHIIa 0TOOpa.

32. DnexktpoHHast koHpurypauus. CymMMapHble OpOMTaNbHBINA, CIIMHOBBIA U MOJHBIA MO-
MEHTBI MHOTO3JICKTPOHHOTO aroMa. LS- u jj- cBs3u. CriekTpalibHble 0003HAYCHHUS U TIpaBHiIa 0TOO-
pa.

33. Ilepuoamnueckasi cucrema »ieMeHTOB MeHeneeBa. DIIeKTpOHHAs KOH(UTypalust U npa-
BriIa XyH/a.

34. OcoOEHHOCTH XapaKTEPUCTUUYECKUX PEHTTEHOBCKHUX CIEKTpoB. 3akoH Mo3znu. OcobeH-
HOCTH CIIEKTpa noryomeHus. ToHkas CTpyKTypa peHTT€HOBCKUX CIIEKTPOB.

35. Cucremsbl TOX/1€CTBEHHBIX YacThll. CUMMETpUS BOJIHOBBIX PyHKIMNA. Bo30oHBI U Gepmu-
oHbl. KBaHTOBO-MexaHnueckas (hopMynupoBka npuHiuna [aymu.

36. Monekyibl: sHEprus U crekTpbl. KBaHTOBaHME MOJHOW 3HEPTUN JIBYXaTOMHON MOJIEKY-
JIBL.

37. BeiHyXAeHHOE H3TyueHne. DiIeMeHThl (hu3uku yazepoB. CBOWCTBA JIa3€pPHOTO H3Tyde-
HUS.

38. MakpoCKONMYECKHE KBAaHTOBBIE SIBIICHUSI.

39. DHepreTrueckue 30Hbl B Kpuctayiax. [[poBoAHUKYN U H30ISTOPBI.

40. Bonnel broxa. 30Hb1 bpriimrosHa 1 3aK0H AUCTIEPCHH.

41. DaexTpOnpOBOAHOCTH KPUCTAILIOB.

42. TennoeMKOCTb BBIPOKACHHOTO 3JIEKTPOHHOTO Ta3a.

43. KBanrtoBas cratuctuka. Pacnpenenenune boze—Oiinmreiina. Pacnpenenenne depmu—
Hupaka.

44. CBepXnpoBOIUMOCTb U CBEPXTEKYUECTh U UX KBAHTOBAs IIPUPOJIA.

4.2.2. TeMmaTuka 3K3aMEHAUMOHHBIX 32/1a4 MO JUCIHUILINHE «ATOMHasi (PU3UKA» A
HanpasJjenusi noaAroroBku: 03.03.02 dusuka
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Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAMOHHBIA MPUHIIHII
Putua, Tepmel. CiekTp aTomMa BOJOpoAa.

Tema 2. KoprnyckynsipHO-BOJIHOBOM Ayanu3M. OCHOBBI KBAHTOBOW TEOpPHM. YpaBHEHHE
[Ipenunrepa.

Tema 3. BopoBckast Mmojiens aToma Bojiopoja. KBaHtoBaHue aToMOB.

Tema 4. KBaHTOBasi TeOpHsi aTOMa BOJIOPO/IA.

Tema 5. KBanTtoBaHue aToMOB. MHOT'03JIEKTPOHHBIE ATOMBI.

4.2.3. Tlpumepsnl IK3aMeHAIMOHHBIX OWJIETOB MO TUCHHUILIMHE «ATOMHAasl (pu3MKa» NI
HanpasJieHus: noAroroBku: 03.03.02 dusuxa

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmradbl. DKClIEpUMEHTAJIbHBIE JAHHbBIE O CTpoeHuHU aroma. CepuaibHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOMOMHAIIMOHHBIA IPUHLKI PUTIa, TepMBL.

2. KBaHTOBO-M€XaHMYECKOE ONMCaHUE aToMa Bojaopoxa. Paznenenue nepemeHHbix. Kpan-
TOBbIE YHCJIa. DHEPreTUYECKUM CHEKTp. YTJIOBOE M PAAUAIBHOE paclpelesieHue 3JIEKTPOHHOU
IJIOTHOCTH.

3. Bagaua. (KopmyckynsapHo-BoaHOBOM ayanu3M. OCHOBBI KBAaHTOBOUM TEOpPUH. YpaBHEHHE
[lIpenunrepa.) HaiiTu cpeaHio0 AJUMHY BOJIHBI J¢ bpoiisis TeIoBOro HEWTpoHa, TO €CTh HaXOIs-
LIErocsi B TEIJIOBOM PaBHOBECHM C OKpY:Karollel cpenoi, mpu komHaTHOU Temrepatype 300 K.

AK3AMEHAILIMOHHBIM BUJIET Ne 2

1. CnenctBust u3 omnblToB Pesepdopaa. DxcnepumenTanbHas npoBepka (opmynsl Pesep-
dopna. [Tnanerapuast monens atoma Pesepdopna. DpdekTuBHOE CEUeHNE pacCesHUS.

2. OpOuTanbHble MATHUTHBIA U MeXaHUYeCKUH MOMEHTHl. CIIMH U COOCTBEHHBIH MarHUT-
HBIII MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAIILHOE TIOITBEPIKICHUE CYIIIECTBOBAHMS CITMHA.

3. 3amaua. (bopoBckas mozens aroma Bogopoaa. KBantoBanue atomoB.) DoToH ¢ sHeprueit
12,12 »B, mornomnieHHsIii aTOMOM BOAOPO/Ia, HAXOMSIIUMCS B OCHOBHOM COCTOSIHUH, TIEPEBOJIUAT
aToM B BO30YyKJeHHOE cocTosiHUE. ONpeenuTh rI1aBHOEe KBAHTOBOE YUCIIO 3TOTO COCTOSIHHUS.

OneHouHble CpeACTBa sl MHBAIKMIOB U JIALl C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YYETOM MX MHIAUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— MpH HEOOXOAUMOCTU MHBAJIMJAM U JIULAM C OIPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBBS
MIPEIOCTABIISETCS OMOJHUTENBHOE BpEeMs Ul TOATOTOBKY OTBETA HA SK3aMEHE;

— TNpH MPOBEJCHUU MPOLEAYPhl OLEHUBAHUS PE3yJbTaTOB OO0Y4YEHHsS WHBAIUAOB M JIHIl C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI NIPEIyCMAaTPUBAETCS HCIOIb30BAaHUE TEXHHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— MpU HEOOXOAUMOCTH I 00y4aroIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0OPOBBS U
MHBAJIMIOB MPOIelypa OLEHUBAHUS PE3YIbTATOB 00YUYEHUS O JUCHUIUIMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTaroB.

IIporienypa olileHUBaHUS pe3yJIbTaTOB OOYUEHUSI MHBAJIM/IOB M JIUL] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pOBbsl 10 JTUCLUIUIMHE (MOJIYJI0) MpeaycMaTpUBaeT IMpeaocTaBiieHne WHGOpMaliu B
(dopmax, alanTHPOBAHHBIX K O'PAHUUYEHHUSIM UX 3I0POBbsI M BOCHPHUATHS MH(POPMALIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

Jnist JIu1 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO ammapaTra:
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— B mieuaTHoM opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA 00yda-
OIIUXCS.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOH JIUTEpPaATypPbl, HEOOXOAUMOM ISt
OCBOEHHUS TUCHMILUINHBI (MOYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. Aromnas ¢usuka: yuedHo-Meroanyeckoe nocodue / [A.Il. bapkos, B.C. lopom, B.E.
JIsicenko u np.]; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, Kybanckuii roc. yH-T. — KpacHo-
nap: [Kybanckuii rocynapcTBeHHbIi yauBepcurert], 2016.

2. DnexTpoHHBIH Kype «Pusnka aTromay (BKItOYaeT B cedsi: 1) aIeKTpOHHBIN KypC JeKIUH;
2) KOHTpOJIbHBIE BOMPOCH! IO pa3fjesiaM yueOHOro Kypca; 3) mpakTHUeCKHUEe 3aJlaHus 10 pa3jesiaM
yueOHOro Kypca; 4) TeCThl 110 pa3zienaM yueOHOro Kypca); pexkuM J0CTyma:

http://moodle.kubsu.ru/

3. Uponos N.E. KBanTtoBast pusuka. OCHOBHBIE 3aKOHBI: yuyeOHOE mocodue [DIeKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. gaH. — MockBa: M3marensctBo «Jlaboparopust 3HaHUI,
2017. - 261 c. — Pexxum pocryma:

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

4. Uponos U.E. 3agauu no obuieit ¢pusuke [DIEKTpOHHBINA pecypc|: yueOHOe mocobue st
By30B / Mponos, U.E. — 11-e u3n. — M.: Jlaboparopus 3Hanuii, 2017. — 434 ¢. — Pexxum gocryma:

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

5. CasenveB U.B. Kypc ¢usuku [DnextpoHHBIH pecypc]: yuebnoe mocodbue: B 3 T. T. 3:
KBanrtoBas ontuka. ATomMHas ¢usuka. Pusnka TBEpaoro teia. GuU3nka aTOMHOTO siipa U dJIEMEH-
tapubix yacTtuil / CaBenbes U. B. — CI16.: Jlanb, 2018. — 308 c. — Pexxum nocryna:

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

JU1g OCBOEHHS JUCLUIUIMHBI MHBAIUAAMM M JMIIAMH C OTPAaHUMYEHHBIMH BO3MOXHOCTSAMU
3/10pOBbSI UMEIOTCS U3JaHUSI B QJIEKTPOHHOM BU/JIE B AJIEKTPOHHO-OMOIMOTEUHBIX cUcTeMax «JlaHb»
n «tOpaiiT.

5.2. JlonoTHUTe/ILHASI JIMTEpaTypa:

1. CaBenweB U.B. Kypc oOmieit ¢pusuku [InaeKTpoHHBIH pecypc]: yuedHoe mocodue: B 5 T. T.
5: KBanroBas ontuka. AToMHas ¢pusnka. @usuka tBepAoro tena. Gusnuka aTOMHOTO sJIpa U 3JIEMEH-
tapubix yactuil / 1.B. CaBenbes. — CII6.: Jlanb, 2011. — 384 ¢. — Pexxum nocrymna:

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

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

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

3. CusyxwuH [[.B. O6mwuit kypce dusuku. T. 5: ATomHas u siaepHas ¢pusuka. — M.: duzMaTimr,
2006.

4. Tpodpumona T.U. Kypc ¢usukn: ydyeOHoe mocodue sl MHXEHEPHO-TEXHUYECKUX CIEIH-
anpHOCTel By30B. — M.: Akagemus, 2010 (18-e u3a., crep.). — M.: Akanemus, 2014 (20-e uzn., crep.).

5. Tpopumosa T.U. OcHOBBI pu3nKU. ATOM, AaTOMHOE PO U 3JIEMEHTAPHBIE YaCTUIIBI: yueo-
Hoe nocooue. — M.: KHOPYC, 2011.

6. llmoneckuit 3.B. ATomHas ¢uzuka. Tom 1. BBenenue B aroMHyt0 (GU3HKY [ DNEKTPOHHBIN
pecypc]: yaeb. — DnextpoH. gaH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum nocryma:

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

7. lnonsckuit D.B. AtomHast ¢pusuka. Tom 2. OCHOBBI KBaHTOBOM MEXaHUKH M CTPOCHHE
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http://moodle.kubsu.ru/
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/94101
https://e.lanbook.com/book/98247#authors
https://e.lanbook.com/reader/book/708/#authors
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/442

AIIEKTPOHHON 000JI0UKH aToMa [ DJIEKTPOHHBIN pecypc]: yued. — DnekTpoH. aaH. — Cankr-IlerepOypr:
Jlanp, 2010. — 448 c. — Pexxum gocryna:
https://e.lanbook.com/book/443

5.3. Illepuoauyeckue u3IaHNs:

B mupe Haykn

KypHai skcriepuMeHTaIbHON U TEOPETUUYECKON (DPU3UKH

N3Bectus poccuiickoit akagemun Hayk. Cepust pusudeckast

NuxeHnepHO-PpU3NUECKHI KypHAI

[Tucema B )KypHAI SKCIEPUMEHTAIBHON U TEOPETUIECKOH (PU3HKH

Ycenexu ¢puznyeckux HayK — €KeMECSUHBIH )KypHall. DIEKTPOHHAs BepcUs KypHajla: aHHO-
Taluu, cTath B popmare pdf

6. Ilepeyenns pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOH ceTH «UHTEepHET,
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJISA)

1. DnexrponHas Guémmorexa FOPAMT: www.biblio-online.ru

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

3. Undopmannonnas cucrema «EquHOe OKHO 10cTyIa K 00pa3oBaTeIbHBIM PECYypCaM»:
http://window.edu.ru/window

4. bubnroTreka MEeKTPOHHBIX YUeOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTUUECKU KaTajor IHTepHET pecypcoB 10 (pU3UKe:
http://www.college.ru/

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

7. KaTanor Hay4HBIX peCypcoB:

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

8. bonb1ias HayyHas 6uOIMOTEKA:

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

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAL:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTeMaTnyeckas 6ubanoreka caifta EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuu no ¢uzuke s BY3os:

http://physics-lectures.ru/

13. Texuuueckas OubnuoTexa:

http://techlibrary.ru/

7. MeToauyeckue yKazaHus JJisl 00y4alOUUXCsl 0 OCBOEHUIO TUCIHUIIMHBI (MOIYJIs)

Jlexuus siBNsieTCS OJTHOM U3 POPM U3YyUEHUsI TEOPETHUECKOro MaTepuasa o JucuuIuiisae. B
XO0JI€ JIEKIMOHHOTO Kypca MPOBOJUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX IIOAXOA0B U Teopuil. B
TETpajau JJii KOHCIEKTUPOBAHUS JEKIUH HEOOXOAUMO UMETh MOJs, TJe MO XOay KOHCHEKTHPOBa-
HUS JIeNIal0TCsl HE0OX0IMMbIE MOMETKU. 3alMcu JTOJKHBI ObITh N30MpaTebHBIMU, MTOJHOCTBIO Clie-
JIyeT 3alMChIBAaTh TOJIBKO ONPENENICHNS. B KOHCIIEKTE NPUMEHSIOT COKPAILIEHUE CIOB, YTO YCKOPSET
3anuch. Bompocsl, BOZHUKAIOIIKE B XOJA€ JIEKIIUU, PEKOMEHAYETCS 3allUChIBaTh Ha IOJIAX U IIOCIIE
OKOHYAHUs JIEKIIUM 0OpaTUTHCS 3a pa3bsiCHEHHEM K IpernojaBaTento. Heo0xoaumo akTuBHO pabo-
TaTb C KOHCIIEKTOM JICKLUHU: IIOCJI€ OKOHYAHHUS JIEKIIUM PEKOMEHAYETCs IepEeYUuTaTh CBOU 3aIIMCH,
BHECTH IIOIIPABKH U JOIOJHEHUS.

OnHUM M3 OCHOBHBIX BUOB JICATEIBHOCTH CTYJEHTA SBJISIETCS CaMOCTOSITENIbHAs pabora,
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KOTOpas BKJIIOYAET B ce0sl M3ydeHHE JIEKIIMOHHOTO MaTepHaia, y4eOHUKOB M Y4eOHBIX IMOCOOHIA,
MOJTOTOBKU K BBIIMOJHEHUIO Ja00paTOPHBIX paboT U 0GOPMIICHUIO TEXHUYECKUX OTYETOB 1O HUM,
a TaK € NOJArOTOBKU K NMPAKTUYECKUM 3aHATHSIM M3YYEHHEM KPAaTKOW TEOPUM B 33JaUuHUKAX U pe-
HICHUH JOMAIITHUX 33JIaHUM.

ConpoBoXKIeHHE CaAMOCTOSITETIHHON PadOTHI CTYJEHTOB MOKET ObITh OPraHH30BaHO B Clie-
IyoImMX GopMax:

— COCTaBJICHHEM HMHIMBHYaJbHBIX IUIAHOB CAMOCTOSATEIBHOW PabOThI KaXI0TO U3 CTYICH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHI, HOPM U CPOKOB IIPECTABICHUS PE3YIbTATOB;

— IIPOBEICHUEM KOHCYJbTAIMKA (MHAUBUIYAIbHBIX WM TPYIIOBBIX), B TOM YHUCIIE C IPUME-
HEHUEM JIMCTAaHIIMOHHOM cpe/ibl 00yUYeHHUsI.

Kputepuii oneHkn 3pGEKTUBHOCTH CaMOCTOSITEIILHON PabOThl CTYACHTOB (OPMUPYETCS B
X0Jle MMPOMEKYTOUHOI'O KOHTPOJIS MPOoLiecca BHIOTHEHUS 3aJJaHUN U OCYIIECTBIIAETCS HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJICHCTBUS B OTKPHITON HH(POPMALIMOHHON Cpesie U OTPaXKaeTcs B MPo-
necce GopMUpPOBaHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEs CTyAeHTa.

B cooTrBercTBUU C 3TUM IpU NPOBEAECHUHU ONEPATUBHOIO KOHTPOJI MOTYT HCIOJIb30BATHCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBIMOJHSAEMBIM paboTaM J1abOopaTOPHOro MPAaKTHUKyMa, TaK U K COOT-
BETCTBYIOIINM pa3JiellaM OCHOBHOH TUCIHMIUIHHBI «ATOMHAS (DU3HKAY.

KoHuTponb ocyiiecTBiaseTcss HOCPEICTBOM TECTHPOBAHUS CTYJIEHTOB MO OKOHYAHUU H3Yy4Ye-
HUS TeM Y4eOHOU JAUCIUIUINHBI ¥ BBITIOJTHEHUS MIMCbMEHHBIX KOHTPOJIBHBIX PadoT.

[To uToram BBIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThl CTYAEHT COCTaBJISET MOAPOOHBIN
IUCbMEHHBIN OTUYET, ONUPASICh HA KOTOPBIM J10JIKEH B Oece/ie ¢ MPEero1aBaTeaeM NpoieMOHCTPUPO-
BaTh 3HAaHHME TEOPETUYECKOTO M HKCIEPUMEHTAJIbHOI0 MaTepHuala, oTHocsmerocs k padore. [Ipo-
BEpKa 3HAHUI CTyJE€HTa OCHOBAHA Ha KOHTPOJBbHBIX BOIIPOCAX, IPUBEIECHHBIX B OMHCAHUU PAOOTHI
U JIONOJHUTENBHBIX BOMPOCAX, KACAIOIIUXCS COOTBETCTBYIOIINX Pa3/IeIOB OCHOBHOM JUCIUTUIMHBI
«AtomHas usukay. [Tocne BeImoMHEHHS 1a00PaTOPHON pabOTHI CTYJEHT MPEAOCTABISET OTKOP-
PEKTHPOBAHHBIN B X0/1€ 3aIUThHl MTUCbMEHHBIN OTYET O HEM.

JononuutensHas ¢hopma KOHTpoJa 3(H(HEKTUBHOCTH YCBOCHUSI MaTepuaia U MpruoOpeTeHus
NPAaKTUYECKUX HaBBIKOB 3aKJIIOYAETCS B OTKPHITON MHTEPAKTHUBHOM 3alliUTe pabOThl HA YCTHOM BBI-
CTYIUJICHUH TIepe]] ayIuTOpuel COKypCHUKOB. B 3TOM ciyyae 3amuTa npoXoJuT B peXKUMe KpaTKo-
o JI0KJa/1a Ha KOH(QEepEeHIHH.

ComnpoBoyK/ieHHE CaMOCTOSATENbHOM pabOThl CTYJEHTOB TAaK)KE OPraHU30BaHO B CIIEAYIOIIMX
dopmax:

— BBINOJIHEHUE CEMECTPOBOM KOHTPOJIBHON PabOTHI MO MHAMBUAYAIbHBIM BapUaHTaM;

— YCBOEHHE, JIONOJIHEHUE U BHUKAHUE B pa3Oupaemble pa3fiesbl AUCHUILIMHBI IPH TOMOILHU
3HaHMH TOJIy4a€MbIX MO CPEACTBAM M3YUYEHHS] PEKOMEHAYEMOM JUTEpaTypbl U OCYLIECTBIIIEMOE
IyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTALIUM, OPTraHU30BaHHbIC JJISI PA3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH CAMO-
CTOSITEIbHOM HM3Y4YEHHUU TeX WJIM MHBIX acleKTOB Pa3JIeioB yCcBaMBaeMOW MH(OpMaIuu B JUCLIH-
TUTMHE.

K cpenctBam obecriedeHnss OCBOCHUS AUCLUUIUIMHBI «ATOMHAs (PU3UKa» TaKKe OTHOCHUTCS
AJIEKTPOHHBINA BapUAHT y4eOHOTO TOCOOUS 110 siFAepHON (DU3UKE, BKITFOYAIOITUHN B CEOs:

— JNIEKIIMOHHBINA KypC TUCIMILTUHBI «ATOMHas pu3nkay;

— KOHTPOJIbHBIE BOIIPOCHI 110 KaXI0MY pa3zeny yueOHOM TUCIUIUINHBI;

— CIIMCOK 3a/1a4 M0 KaX/I0MY paz/ienly yueOHOH TUCIUITIIHHBI.

K cpenctBam obecriedeHusi OCBOGHHUS NUCUUIUIMHBI «ATOMHasi (U3MKa» TakKe OTHOCATCS
AIIEKTPOHHBIE BapUAHTHI JOMOJHUTENBHBIX y4eOHBIX, HAYYHO-TIOMYJISAPHBIX U HAYYHBIX M3AaHUH 110
aepHOM (u3UKe.

Pexomenpayercs ciemyrommii rpaduk U KaJleHIAPHBINA TIJIaH CAaMOCTOSITEILHON paboTHI CTY-
JEHTOB IO Y4eOHBIM HeeNsIM (8 Heelnb):

Tunosble 3aJaHus 1)1 CAMOCTOSATEIbHOM Pa00THI CTY1EHTOB
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TCEMBI

Tema nnu 3ananue Texymeil paboTsl

Komn-
BO
4acoB

®dopwma npea-
CTaBJICHUS
pe3yJIbTaToOB

Cpoxku
BBIIIOJI-
HCHUA
(menenn)

CraenctBust u3 onbsiToB Pesepdopaa. Dkcnepu-
MeHTajbHas poBepka hopmyisl Pezepdopra.

VYCTHBIM ~ OTBET.
TexkcToBEII  10-
KymeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHii, TECTOB
U KOHTPOJIbHBIX
pabor.

1

CoOcTBEHHBIE 3HAYEHUS U COOCTBEHHBIE
¢bynkuu oneparopos. Oneparop ["amunbpToHA.

VYCTHBEIA ~ OTBET.
TekcToBBIA  10O-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.

VrioBoe U pajguaibHOE pacipeeCHUe TIoT-
HOCTHU BEPOSITHOCTH.

VCTHBIT ~ OTBET.
TekcToBBIA  10O-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHUii, TECTOB
U KOHTPOJIBHBIX
pabor.

CHGKTpaJ'IBHI)IG Ccpur B aTroMax MCJIOYHBIX
MCTAJIJIOB.

10

VCTHBIT  OTBET.
TekcToBplld  HO-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJIBHBIX
pabor.

OIEKTPOHHBIM  MapaMarHUTHBIA  PE30HAHC
(3I1P) u ero npunoxenus. ATOM B 3JI€KTpHYE-
ckoM mote. Dddext lTapka.

10

VcTHBIT  OTBET.
TekcToBBIll  HO-
KymeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
pabor.

N3yueHne 3aKkOHOMEPHOCTEN CBOMCTB 3JIEMEH-
TOB B IEPUOJANUYECKOIN CHCTEME.

12

VCTHBEIM ~ OTBeT.
TexkcToBBII  J10-
KymeHT. Pedepar.
Brmonnenue

MPAKTUYECKUX

3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
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pabor.

9 MeTtoabl perucTpalud U ACTEKTOpHl peHTre- | 8 VYerupli  otser. | 1
HOBCKOT'O M3J1y4CHHS. TekcroBpi  110-
KymeHT. Pedepar.
Beinonnenune
MIPaKTUYECKUX

3aJlaHui, TECTOB
U KOHTPOJIBHBIX

pabor.
11 KoHcTpykius ra3oBbIX M TBEpAOTENbHBIX Ja- | 11 VYerupli  otser. | 1
3epoB. XapaKTEpUCTUKH JIa3€pHOro HU3Iyde- TexcroBblit  10-
HUSL KymeHT. Pedepar.
Brinonnenue
IPAKTUYECKUX

3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.

Hroro: 75 8

B ocBoeHWM AMCHMITIMHBI WHBATWJIAMH M JIMIAMH C OTPAHWMYEHHBIMA BO3MOXHOCTSIMU
3I0pOBbsl OOJIbIIOE 3HAYEHHE HMMEeT WHAMBHAyallbHas Yy4yeOHas paboTa (KOHCYNIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHCHHE YIeOHOT0 MaTepuara.

WunuBuyanbHble KOHCYJIBTAIIMA TI0 TIpeaMeTy (B ToM uucie yepe3 email, SKype uiu viber)
SIBIITFOTCS. BXKHBIM (PAKTOPOM, CIIOCOOCTBYIONTUM HHIUBUIYATH3AIUU OOYUCHHUS U YCTAHOBIICHHUIO
BOCIIUTATEILHOIO KOHTAKTa MEX/Y IMPErojaBareieM H 00y4YaroIluMCs WHBAIAIOM HIIH JIMIIOM C
OTPaHUYECHHBIMHA BO3MOXHOCTSIMH 3]IOPOBBSI.

8. IlepeyeHb MH(POPMAIMOHHBIX TEXHOJIOTH, UCIOJIb3YEeMbIX NPH OCYLIECTBJICHUM 00-
Pa30BaTeJIbHOIO NMpoLecca Mo JUCHHUIINHE (MOIYJII0)

8.1. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT Ui

WNudopmanronHble 00pazoBaTeIbHbIE TEXHOJOTHMM BO3HMKAIOT IPU HCHOJIb30BAHHUEM
CPEICTB MHPOPMAIIMOHHO-BBIYMCINTENBHON TeXHUKU. OOpa3oBaTeNbHyI0 Cpeny, B KOTOPOM ocy-
IIECTBIIAIOTCSA 00pa3zoBaTeIbHbIe HH(OPMAIMOHHbBIE TEXHOJIOTHH, ONPEACIAIOT paboTarolye ¢ Heil
KOMIIOHEHTBI:

— TeXHUYecKast (BUJ UCTIOIb3yEMBIX KOMITBIOTEPHOM TEXHUKU U CPEJICTB CBSI3M);

— MPOrpaMMHO-TEXHUYECKas (IIPOrpaMMHBIE CPEJCTBA MOMJIEPKKU pean3yeMoil TeXHOJIO-
UM 00yUYeHHS);

— OpraHM3alMOHHO-METOANYEeCKas (MHCTPYKLMHU y4YalluMcsl U IpernojaBaTessiM, OpraHu3a-
Ul y4eOHOro mpolecca).

[Ton 06pazoBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIIEH IIKOJIE TOHUMAETCSl CUCTEMA HAYYHBIX U
WH)KEHEPHBIX 3HAaHUM, a TaKkKe METOJI0B M CPEJCTB, KOTOPBIE MCIIONB3YIOTCA sl CO3/1aHus, cOopa,
nepeaayun, XpaHeHus 1 00padoTku HHPOpMAIIUK B MPEMETHON 00JIacTH BBICIIEH MIKOJIbI. DopMHu-
pyeTcs npsMasi 3aBUCUMOCTb MeXAY 3((HEeKTUBHOCTBIO BBIIOJHEHNS Y4€OHBIX NMPOrpaMM U CTeIre-
HBIO MHTETPAIlMM B HUX COOTBETCTBYIOIIUX HH()OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHA.

WNudopmannonnas obpa3zoBareibHas cpesia MpeicTaBiseT co0oi HHPOPMAIMOHHYIO CHCTe-
My, OOBEIMHSIONLYIO TOCPECTBOM CETEBBIX TEXHOJIOTHI, MPOrpaMMHbIE U TEXHUYECKHE CPECTBA,
OpraHU3alMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecreueHue, mpeJHa3HaueHHOe /sl TIOBbI-
nieHust 3G PEeKTUBHOCTU U TOCTYITHOCTH 00pa30BaTeNIbHOTO Mpoliecca MOATOTOBKU CIIEUAINCTOB.

XapakTepHOH 4epToil 00pa30BaTEIbHON CpeNibl SBISIETCS BO3MOKHOCTh CTYJCHTOB U IIpe-
MmojaBaTeNie 00pamarbesi K CTPYKTYPUPOBAHHBIM YY€OHO-METOAMYECKUM MaTepuaiaMm, o0ydaro-
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UM MYJIbTUMEINHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETa B 1000 BpeMs U B JII000I Touke mpo-
crpaHcTBa. IloMumo gocTynHocTH yyeOHOro Marepuana, HEOOXOIUMO 00ecHeuuTb 00ydaeMoMy
BO3MOYKHOCTH CBSI3M C IIPEIIO/IaBaTelieM, MOJyuyeHHe KOHCYIbTAMN B OH-JIAH nin odd-naitH pe-
KHUMaxX, a TaKKE BO3MOKHOCTb IOJIyYEHHUs] MHIUBHUYaJIbHON «HABUTALMU» B OCBOEHUHM TOTI'O WU
uHoro npeamera. CTyIeHTbl OyayT CTPEMHUTHCS K THOKOMY PEXUMY OOY4eHUs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOT'OYMCJIEHHBIMH OCTYIJICHUSAMH M OTUUCIIEHUSMH, KOTOPbIE [103BOJIAT HAKAIJIMBATh
3a4eTHbIE €IUHHIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOTO By3a B JIPYTOil C y4eTOM MpEAbLIYIIEro
OIIbITA, 3HAaHUH U HaBBIKOB. [1o-nIpe’kHEMY BaXKHOM JUIsl CTYJJIEHTOB OCTAHETCS! BO3MOXKHOCTb JIMUHO-
ro pa3BUTHS U NPOPECCHOHATBLHOTO POCTA; MPOTPAMMBI MOIYYEHHUSI CTETIEHH U KOPOTKUE KYPCHI,
BO3MOYHO, OYIyT I0JIb30BaThCsl OJMHAKOBBIM CIIPOCOM; PE3KO BO3PACTET HNOTPEOHOCTh B IMPO-
rpamMmax npoQecCHOHaTBHOTO 00YUYEHUS U aCHUPAHTCKUX MPOrpaMMax.

HNHdopmanroHHbIE TEXHOJIOTUU MOT'YT OBITh MCIIOJIb30BaHbl IPU OOYUEHHM CTYIEHTOB He-
CKOJILKMMH crioco0amu. B camMoMm npocTom ciydae peaabHbIi y4eOHBIN Ipo1ecc UAET M0 OOBIYHBIM
TEXHOJIOTUSM, a UH(OPMAIIMOHHBIE TEXHOJOTHH NMPUMEHSIOTCS JHIIb I IPOMEKYTOUHOTO KOH-
TPOJISl 3HaHUM CTYJEHTOB B BUJE TECTUPOBAHUA. DTOT MOJXOJ K OpraHu3aluyd oOpa3oBaTeIbHOrO
npoliecca MpeaCcTaBiseTcs OYeHb NePCIEKTUBHBIM BBHY TOT'O, YTO IPU €r0 JOCTATOYHO IIUPOKOM
MCIIOJIb30BAaHUU YHUBEPCUTET MOXKET MOJYUUTh CEPhE3HYIO0 AKOHOMHUIO CPEJICTB M3-3a O0Jiee HU3KOU
CTOMMOCTH NPOBEJICHUS CETEBOT0 KOMIIBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHHUIO C ayAUTOPHBIM.

[Ipumenenue oOpa3oBaTeIbHBIX MH()OPMALMOHHBIX PECYpPCOB B KayeCTBE JOIMOJHEHUS K
TPaJULIMOHHOMY Y4eOHOMY MpoLecCy MMeeT OOJbIlIOe 3HAYEHHE B TEX CilydyasX, KOrja Ha Kaude-
CTBEHHOE YCBOCHME 00beMa yueOHOro matepuaia, npeaxycmorpennoro ['OC, He xBaraeT ayautop-
HBIX 3aHATHHA 10 yyeOHOMy IuiaHy. Kpome Toro, Takas ¢opma opranusanuu y4yeOHOro mporecca
OUYEHb BaXKHA IIPU HEOJMHAKOBOW HA4YaJIbHOW MTOATOTOBKE 00YYaIOIIUXCSl.

Crnenyer 0COOEHHO MOAYEPKHYTh, YTO IPU TAKOM IMOAXOJE KpailHe Ba)KHO 00eCHeUuTh UH-
TEHCUBHBIM KOHTPOJb CTEIEHU yCBOEHUs Marepuana. Kak mpaBuio, mo KaxxJol Teme NpeaycMoT-
peHo 0oJibIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHNe WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOIJICHHBIN OINBIT NPUMEHEHUS MHPOPMAIMOHHBIX M JUCTAHIIMOHHBIX
TEXHOJIOTHI B y4eOHOM IpOIEcCe B Pa3IMYHbIX BApHAHTaX IMO3BOJIIET TOBOPUTH 00 OMpeeNeHHbIX
pEeUMyIIeCcTBaX MOJ00HBIX (POpPM OpraHM3aIMK Y4eOHOTo Mpoliecca:

— CTAHOBMTCSl BO3MOXHOH MPUHIMIIMAIBHO HOBasi OpraHU3alys CaMOCTOATENbHON paboThl
CTYJCHTOB;

— BO3pacTaeT MHTEHCUBHOCTb y4eOHOT0 Mpolecca;

— Y CTYZIEHTOB HOSBIISIETCSI JOMOJHUTEIbHASI MOTHUBAIUS K MI03HABATEIILHOMN J1E€ATEILHOCTH;

— JIOCTYTTHOCTb y4eOHBIX MaTE€pUaIOB B JIF000€ BpeMs;

— BO3MOYKHOCTb CAMOKOHTPOJISI CTENIEHU YCBOEHHS MaTepuasa Mo KakJ0il TeMe HeorpaHu-
YEHHOE KOJINYECTBO Pa3s.
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8.2. IlepeueHb HEOOXOIMMOI0 MPOTPAMMHOI0 o0ecrevyeHust

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

2. NuterpupoBanHoe opucHoe npunokenne MS Office (© Microsoft Corporation).

3. IIporpamMmHOe OOECIIEUCHHE [Tl OPraHU3AMK YIIPABIIEMOro H 0€30MacHOro IOCTYyIa B
Nurtepner.

Ne norosopa [lepedeHp TUIIEH3MOHHOTO TPOTPAMMHOTO 00eCTIeUSHHSI
Hor. Ne77-AD®/223-D3/2017 | [Tognucka na 2017-2018 y4eOHBIN TO1 Ha TporpaMMHOE 0Oec-
or 03.11.2017 neuyeHne B paMKax IporpamMmbl  koMmmanuu — Microsoft

“Enrollment for Education Solutions” mis KOMIBIOTEpOB H
cepepoB KybaHCKOTrO TOCyIapCTBEHHOTO YHHBEPCUTETA U €rO
dbunnanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecnieueHue 11t 0e30nacHoi paboThl Ha KOMIIbIOTepe — (halIoOBbIN aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepedeHp TMIIEH3MOHHOTO TPOTPAMMHOTO 00ECTICUSHHSI
Kontpakt Ne69-AD®/223-D3 | KoMIUIEKT aHTUBHPYCHOT'O MPOTPaMMHOT0 obecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB MOJB30BaHMS):
AHTUBHpYCHas 3aliuTa (pU3MUYEeCKUX pabo4yuX CTaHLUH U cep-
BEPOB:

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

AHTUBHpYCHAsl 3all[iTa BHPTYyalbHBIX cepBepoB. Kaspersky
Security mis BupTyanbpHBIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuTa Mo4YTOBOrO cepepa ot crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTUBHpYCHAsI 3allIUTa BUPTYaJIbHBIX padounx cranuuii (VDI):
Kaspersky Security mns BupTyanshbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cuctema komnetotepHoit mareMatuku MATHCAD ¢ HeoOXoquMbIMU TTaK€TaMH paciliy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbpioTepHoir Marematnku MATLAB + SIMULINK c¢ wHeobxomumbiMu
tynookcamu (© The MathWorks).

Ne norosopa | IepedeHs IMIEH3HOHHOTO IPOrPAMMHOTIO 0GECTICUEHHS
Kontpaktr Nell15-OAD®/2013 | [Ipoanenue nporpaMMHON MOJAEPKKU U MPUOOpETEeHHE MpaB
ot 05.08.2013 M10JIb30BaHMs TPUKJIAJIHBIM IPOTPAMMHBIM 00ecieyeHHEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot | [IpenocraBienne OECCpOYHBIX MPaB IMOJIB30BAHUS TPOTPAMM-
29.07.2014 HBIM OOECTIeUYeHHEM, BO3MOXKHOCTh 3arpy3Kd JHUIEH3MOHHOTO
porpaMMHOro obecrnieueHus uepe3 MHTepHeT:
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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. [lepeuenb HHPOPMAIUOHHBIX CHIPABOYHBIX CHCTEM

1. DnexrponHas 6ubamoreunas cucrema eLIBRARY.RU:
http://www.elibrary.ru
2. Madopmanmonnas cucrtema «EarHOE OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam:
http://window.edu.ru/window
3. PyOpuKOH — KpyIHEHIIHiA SHIMKIIOenYecKuil pecypc MHTepHera:
http://www.rubricon.com/
4. AHHOTHPOBAHHBIN TeMAaTUUYECKUH KaTanor IHTepHET pecypcoB 1o (u3uke:
http://www.college.ru/
5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bosibmas Hay4dHAst OMOIMOTEKA!
http://www.sci-lib.com/
7. EcrecTBeHHO-HAaYy4HbIN 00pa30BaTeIbHbIN MOPTA:
http://www.en.edu.ru/catalogue/
8. Texauueckas OMOIMOTEKA:
http://techlibrary.ru/
9. ®usnyeckas SHIUKIONCTHS :
http://www.femto.com.ua/articles/
10. Axagemuk — CiioBapy 1 SHIIMKJIOTIENH HA AKaJIEMHKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/
11. Bukuneaus — cBoO0aHAsS DHIIUKIOIIEIHUS.
http://ru.wikipedia.org/wiki/
[Topran «AToMHas (pu3nKa»
http://ru.wikipedia.org/wiki/Atomuas_cdusuka/
[Topran «ATom»
http://ru.wikipedia.org/wiki/Atom/
[Topran «2nexTpoHHass 000JI0UKAY
http://ru.wikipedia.org/wiki/DnekTpoHHas_o0osouka/
ITopran «Monekymna»
http://ru.wikipedia.org/wiki/Momnekyna/
[Topran «3nexkTpoHHas KOHDHUTYpALTHSI
http://ru.wikipedia.org/wiki/DnekrponHas_koHbUTypaus/
12. dusnyeckas SHIMKIOIEINAS
http://www.femto.com.ua/articles/
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/

ATtom — Dusnueckas SHIUKIIONE IS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @u3zndeckast SJHUMKIONEAUS
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas ¢usnka — Ouzndeckast SHIUKIONETUS
http://www.femto.com.ua/articles/part_1/0222.html

13. AtomHas usnka | QopMyIbl 1 pacyeTbl OHJIARH

http://www.fxyz.ru/dbopMyasl 1o ¢duszuke/aroMHas GU3MKa/

14. Atomuas ¢usnka — Merasunuknonenus Kupuna u Medoaus

http://megabook.ru/rubric/Hayka/®Pusuka/Atomuas dusuka/

9. MartepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMMasi JJisl OCYyLeCTBJIeHHSI 00pa3oBa-
TeJIbHOI0 Npouecca o JUCHUIINHE (MOAYJII0)

VYcenemHas peanu3anus NpenoJaBaHus TUCHHUIUITMHBI «ATOMHas (HU3WKa» IMpearnojaraet
HAJIMYUE MHUHUMAJIbHO HEOOXOIUMOTo JUIsl pean3aluy OakaliaBpCKON MporpaMMbl MEepedHsl MaTe-
PHATEHO-TEXHUYECKOTO 00ECTICUCHHS:

— JIEKIIMOHHBIE aynuTOpuu (00OpYyIOBaHHBIE BUACOMPOEKIIMOHHBIM 000pYAOBaHUEM IS
Ipe3CHTAIHiA, CPEJCTBAMH 3BYKOBOCIIPOU3BEICHHS, SKPAHOM, U MMEIOIIHE BBIX0 B IHTEpHET);

— KOMIIBIOTEPHBIE KJIACCHI JIsl POBEICHUS MTPAKTUUECKUX 3aHSATUH;

— JMCIIJICHHBIA KJIACC C MEPCOHATBHBIMU KOMITBIOTEPAMHU JUIsl TIPOBENEHHS J1a00PaTOPHBIX
TPYIIOBBIX 3aHATHIA;

— MPOTpaMMBbl MOJICTUPOBAHMS (PU3MUYECKHX MPOLIECCOB B aTOMHOHN (PU3UKE;

— TpOorpaMMbl OHJIAMHOBOTO KOHTPOJIS 3HAHWM CTYIEHTOB (B TOM YHCIE IPOrpaMMHOE
o0ecrieyeHrne JUCTAaHIIMOHHOTO 00Y4eHUs);

— HaJIM4Me HeoOXOJMMOro JIMLEH3MOHHOTO MPOrpaMMHOI0 obecnedeHus (oneparuoHHas
cucteMa MS Windows; unrerpupoBannoe oducHoe npunoxkenue MS Office; cucreMbl KOMITbIO-
teproit matematuku MATHCAD u MATLAB+SIMULINK ¢ Heo0X0QuMBIMU TYyTOOKCAMH.

JlaGopaTopust aTOMHOW W sAIEpHON (U3MKK OCHAIIECHA CIEIYIONIUM SKCIIEPUMEHTAIBHBIM
UHCTPYMEHTAPHEM:

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

— ycranoBka JIKK-2 ¢ camonucuem H307/1;

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

— nabopatopusie kommuiekesbl JIKK-4 u JIKK-5;

— criektporpadsr JJDPC-8 u xBapuessiii ICII-28;

— (otoanekrponnsle kacceta MOPC-6 (MHOrokaHajbHasi ONTHYECKas PErHCTPUPYOLIas
cuctema) mis criekrporpada JJPC-8;

— (otosnekrponnsie kacceta MOPC-6 (MHOrokaHajbHasi ONTHYECKas PErHCTPUPYIOLIas
cuctema) ais criekrporpada MCII-28;

— nckpoBoit renepatop UBC-29;

— criektpometp COIIP-2;

— nosumetp /IPI'3-02 u nozumerp-paaunomerp MKC-05;

— CHTHAJIN3aTOP 3arpsS3HEHHOCTH;

— nmabopaTopHas ycTaHOBKa [0 U3MEPEHHUIO NIEpUo/ia Morypaciasa;

— paZInOMETPHI C OCIHIUTOTPAa(OM 1 TIepecyeTHBIM PUOOPOM;

— nabopatopHas ycraHoBka YJIII-1;

— COMHTWUISIIMOHHBIE TPUOOPHI pa3INYHBIX THIIOB;

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

[Ipu ucronb30BaHUM JIEKTPOHHBIX W3JAHHUN BY3 JIOJDKEH 00ECIEUUTh KaXKA0T0 00yvarole-
rocsi BO BpeMsi CaMOCTOSATEIbHON MOArOTOBKU pabOYrM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
oM B VIHTE€pHET B COOTBETCTBHHU C 00BEMOM H3YyUaEMbIX JUCLUIUIMH.
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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/

Ne MarepuajibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTITNHBI
Bug pa6or
/i (MOmyJIs1) M OCHAIIIEHHOCTh
1 Jlek1IMOHHBIE 3aHATUSA YyeOHast ayaIuTOpHUs A MPOBEACHUS 3aHATUN JEKIU-
oHHoro tumna — aya. 201, kopmn. C:
KommuiekT yyeOnoit mebenu Ha 150 mect; mocka yue6-
Has MarHUTHO-MapKepHas; MPOEKTOp MHTEPaKTUBHBIN Epson
EB-585Wi; tpubyna uarepaktuBnas SmartOne PROI1S;
JIutieH3noHHOE MporpammHoe obecredyenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
AD®D/223-D3/2018; Cornamenne Microsoft ESS 72569510).
JlexuMOHHAs ayJIUTOpHUs, OCHAIEHHAs IMPE3eHTAIMOH-
HOUM TEXHUKOH (IIPOEKTOpP, IKPaH, KOMIBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOUIUM MporpamMmHbeiM obecrieuenueM (I10), a tak-
K€ JIOCTATOYHBIM KOJMYECTBOM MOCAJOYHBIX MECT:
Ne 209¢ (mpoexrop EPSON EB-1776W).
2 [TpakTHueckue Aynuropusi OCHaIeHHAs TPeMsI MEJIOBBIMH WJIM MapKep-
3aHATUS HBIMH JIOCKAMH, HPE3ECHTAIMOHHOM TEXHUKOU (IIPOEKTOP,
9KpaH, KOMIBIOTEP/HOYTOYK) H COOTBETCTBYIOIIUM TIPO-
rpamMmHbIM oOecnieuenueM (I10), a Takke AOCTaTOYHBIM KO-
JMYECTBOM ITOCAI0YHBIX MECT:
Ne 209¢ (npoexrop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
3 JlabopaTopHbie «YuebHas 1abopaTopusi aTOMHOU U SIEPHON PUBUKI»:
3aHATHS aya. 225¢ (cM. HUKECTEAYIONIYI0 Ta0IuIy).
4 Kypcosoe KoMHaTh!I A1 BBIMOJIHEHUS KYPCOBBIX palboT:
MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, OuH, P®);
132¢ (D)
5 I'pynmossie Aynuropuu:
(MHAMBUAYATbHBIC) 209c¢, 207¢c, 205¢
KOHCYJIbTaIlH
6 Texymuii KOHTPOJIb, Aynutopuu:
MIPOMEKYTOUHAs 209c, 205¢
aTTeCcTaIus
7 CamocrosiTenbHas KaOuner nns camocTosITeNIbHON pabOThI, OCHAIEHHBIH
paboTta KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TOJKIIOYEHUS K
cetn «MHTEpHET», MPOrpaMMON SKPAaHHOTO YBEIWYCHUS W
00ECIEeYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
o0pa30BaTeNbHyI0 Cpealy YHUBEPCUTETA:
208c, 204c

«Y4eOHast 1a00paToOpUsi AaTOMHOM M siiepHOI GU3NKN», ayd. 225¢

JlaGopaTopHbie padoThI
1O JUCHUNIMHAM:
«ATOoMHas pU3HKay,
«®Du3uka aTOMHOrO siIpa
Y DJIEMEHTAPHBIX YaCTUL»

O6opynoBanue " MPOTPaMMHO-
TEXHUUYECKOE OCHAIlleHHe yueOHoii nabdopa- | Koi-
TOPUH, OTHOCAINHUECA TOJBKO K JaHHBIM | BO

JUCHUITJIMHAM:

VYcranoBka ®KIJI-6 ¢ ocimmiorpadgom CQ-
5010A
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Vcranoska JIKK-2 ¢ camonucuem H307/1

Ne-He mazep JII'H-203 ¢ BosbTMETpOM,
KOMITBIOTEPOM U MPUHTEPOM

Jlaboparopubie komruiekcsl JIKK-4 u JIKK-
5

Criexrporpadsr JIDC-8 u kBapuessiii MCI1-28

®doroanexkrponnbie kaccera MOPC-6 (MHO-
rOKaHaJIbHAsl ONTUYECKasi PErUCTPUPYIOLIast
cucrtema) s cnekrporpada JDC-8

dortoanexrponnsie kaccera MOPC-6 (MHO-
rOKaHAJIbHAsL ONTUYECKas PETUCTPHUPYIOIIAs
cuctema) s criekrporpada MCII-28

Hosumerp API'3-02 u no3umerp-paguomerp
MKC-05

Cur HaJIN3aTOP 3arpsA3SHCHHOCTH

JlaboparopHasi yCTaHOBKAa IO H3MEPEHHUIO
neproja rnoiypacnana

Pamuomerpsl ¢ ocmwmiorpagoM u mepe-
CUYCTHBIM PHUOOPOM

JlabopaTtopHnas ycranoka YJIII-1

CUMHTWUIALMOHHBIE TPUOOPHI Pa3IUYHbBIX
THUIIOB

[epconanbHble KOMITBIOTEPHI C YCTAHOBJICH-
HBIM TPOTPaMMHBIM KOMIUTEKCOM «®Pu3nKa
Mukpomupa (MI'Y)»

HaGopHble KOMIUIEKTHI AJIsI IPOBEACHUS Ja-
O0paTOpHBIX PadOT (COCTUHUTEIHHBIE MOTY-
T, IIHYPBI, KaOeJH, epexobl U JIp.)
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