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

Juctummaa «AToMHas (U3MKa» BXOAHWT B OJIOK €CTECTBEHHO-HAYYHBIX JUCHIUIUINH, MPE/I-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y YUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS M TBEPJIBIX
3HAHMI O TPOIIeCCaX U SBJICHUSX, CBI3aHHBIX C (PU3NYECKUMHU CBOHCTBAMHU MHKPOMHpPA U KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOAUMBIX JJIsl TIOHUMaHUS U UCIIOJIb30-
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. 3agayu qUCHUILINHEI

OcHoOBHBIE 337ja4l OCBOEHUS AUCLUIIINHBIL:

— U3Y4YUTh KCIIEPUMEHTAJIbHBIE METO/IbI HCCIEOBAaHUS BHYTPEHHEIO CTPOCHUS aTOMOB;

— paccmoTpeTh ¢uzndeckue 3¢(HeKTsl U ABICHUS, 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-UCCIIEOBATEIbCKUX U MPUKIAIHBIX padoT, B pa3BUTUU TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSTEIbHOCTH MBILUICHUS.

B pacmnpensslii cniucok o01uX 3a/1a4 AUCUUIUIMHBI BXOJAT CIEAYIOLUE 3a0a4u:

— 0006WUMb U CUCTEMAMUZUPOBATNb SHAHUS NO:

— COBPEMEHHBIM IPE/ICTaBIECHUSIM 00 aTOMHO-MOJICKYJISIPHOM CTPOEHUM 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 OCMBICIMBATh U MHTEPIPETUPOBATH OCHOBHBIE I10-
JIO’)KEHUSI aTOMHBIX ¥ MOJIEKYJISIPHBIX SIBJICHUH;

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

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

— HCIIOJIb30BaTh IOJIyYEHHBIE 3HAHUSA B PA3IUUHBIX 00JACTIX (U3UUECKOM
HAyKH U TEXHUKHU,;

— HacTpauBaTh M IKCIUTyaTUPOBATh 3KCIIEPHUMEHTAIbHbIE MPUOOPHI JJIs HUCCIie-
JIOBaHUsI BHYTPEHHETO CTPOCHHS aTOMOB;

— IIPUMEHATh UMEIOIIMECS TEOPETUYECKUE 3HAHUS IS [IPOBEACHUSA U UCTOJIKO-
BAHMSI SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKM NMPUMEHEHHS] OCHOBHBIX METO/I0B (hPM3UKO-MAaTEMaTHUECKOTIO aHaJIn3a
JUISL pEeLIeHUs] KOHKPETHBIX 3a/1a4 (PM3UKKU aTOMOB U MOJIEKYT,

— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOJEITNPOBAHMUS;

— YMEHHE C MOMOIIBIO a€KBAaTHBIX METOJOB OLICHUBATh TOYHOCTb M IOIpELI-
HOCTb TEOPETUYECKHUX PACUETOB U IKCIIEPUMEHTAIIBbHBIX U3MEPEHMUII;

— HaBBIKM TNPABWJIBHOW HSKCIUTyaTalldd OCHOBHBIX MPHOOPOB M 000PYHOBaHMS
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COBpPEMEHHOM (hr3nyeckoit 1abopaTopuu;
— HaBBIKM 00pabOTKM M MHTEPIIPETUPOBAHUS PE3YIIHTATOB SKCIEPHMEHTA;
— YMEHHE aHATU3UPOBATh (PU3MUECKUI CMBICH MTOTyYEHHBIX PE3YIIbTATOB.

1.3. MecTo AuCUUIIUHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

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

JucuuriuHa JOTUYECKU U COAEPKATETbHO-METOIMUECKH CBs3aHa C AUCIUIUTMHAMEU MOAYJIeH
«Marematuka», «O0mas duszukay, «O0mmii Guznueckuii nMpakTukym». JlJis OCBOCHUS JTaHHOU
JTUCHUTUTMHBI HEOOXOIUMO BJIAJIETh METOIaMU MaTEMaTHYEeCKOTO aHaIN3a, aHAIUTUICCKOM IreOMeT-
puM, JUHEHHON anreOphl, peleHueM anredpanydeckux, Aud@epeHalbHbIX U HHTETrPalbHBIX
ypaBHEHUI; TeOprH (QYHKIIUN KOMILICKCHOTO TIEPEMEHHOTO, TEOPUH BEPOSITHOCTEH U MaTeMaTh4e-
CKOM CTaTHCTUKH; 3HATh OCHOBHBIC (PU3MUECKHE 3aKOHBI; YMETh MPUMEHSATh MaTeMaTHUYECKUE Me-
TOJBI ¥ (PU3UYECKHE 3aKOHBI JIJISl PEIICHHUSI MPAKTUICCKUX 3a/1a4.

B pe3ynbraTe M3ydeHUs HACTOAILIEH AMCUUIUIUHBI CTYAEHTHI JOJDKHBI MONYYUTH 3HAHUSA,
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 MIaHNpPYeMbIX pe3yJIbTATOB 00y4eHHUs MO AUCHHUILIMHE (MOAYJI0), COOT-
HECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHUsI 00Pa30BaTeIbHOM MPOrpaMMbl

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

No Unnexc | Conepxanue B pesynbrare nzydeHus yaeOHON AUCIIUTLTTHBI
oy | KOMIe- | KOMMETEeHIHH 00yyJaroImuecs JOJHKHBI
TeHIMK | (Mau e€ 9acTh) 3HATh yMeTh BJIaj1eTh
1 OK-7 CIIOCOOHOCTBIO K Ca- | — COBPEMEHHBIE | — C Hay4YHOH TOY- | —  MeToJaMu
MOOpPraHM3alluu U ca- | MPeJICTaBIeHUs | KU 3peHHUs | IPOBEACHUS
MOOOPa30BAHUIO 00 ATOMHOM | OCMBICIIUBATh U | (PU3HUECKUX
CTPOEHUH Belle- | HHTEPIPETUPO- UCCIIeI0BaHUN
CTBa, OCHOBHBIC | BaTh OCHOBHBIC | U I/ISMepeHI/If/'I;
3aKOHBI, UIEU U | MOJOKECHUS —  HaBbIKaMH
IIPUHIHIIBI ATOMHBIX ABJIC- | IPUMCHCHUA

aTOMHON (pU3M- | HUH, OLIEHMBATh | OCHOBHBIX Me-
KM, MX CTaHOB- | MOpsAKU ¢u3nye- | TOA0B  (GuU3U-
JIEHUE W pPas3BU- | CKUX  BEJIWYHUH, | KO-

THE B HUCTOpUYE- | UCIIOIb30BATh MaTemaTruye-
CKOM TOCJeno- | MOJY4YEHHBIE 3HA- | CKOTO aHalIu3a
BaTEJIbHOCTH, UX | HUSI B PA3JIMYHBIX | ANl pelIeHus

MaTeMaTuJe- obnactsix  (uU3H- | ECTECTBEHHO-
CKO€ OIMCaHUE, | YeCKOM HayKh H | HAy4HbIX 3a-
TEOPETUYECKOe | TEXHUKU; Jay;

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

WCIIOJIb30BAaHUE; | MPUMEHATh 3Ha- | HHTEPIPETU-
— COBpEMEHHbIC | HUSL O (u3UUYe- | pOBaHUSA  pe-
MeTOAbl (PU3UKO- | CKHX  CBOWCTBax | 3yJabTaToB (hu-
MaTeMaTu4yecko- | OOBEKTOB U sIBIie- | 3UKO-

rO MOJENMpOBa- | HUM s co3jla- | MaTeMaruye-
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HUS U TEOPETH-
YeCKOro Hccle-
JIOBaHUSI  SIBJIC-
HUM bu3nKu
aTomMa, METOJbI
HaOII0ACHUS
aTOMHBIX SIBJIC-
HHUM, UX D9KCIIe-
PUMEHTAIBHOE
UCCIIeIOBAaHUE U
MPAKTUIECKOE
UCIOJIb30BAHUE;
- TIPUHIUITBI
YCTPOWCTBA U
(hyHKIIMOHHUPO-
BaHUS DKCIEpH-
MEHTAJIbHBIX
npubopoB s
WCCIIEIOBAHHS
BHYTPCHHETO
CTPOCHHUSI  aTo-
MOB.

HHUS THIOTE3 U
TEOPETHYECKUX

MOJIeJIed, MpPOBO-
JIUTh aHaJlU3 Tpa-
HUIl WX TIpUMe-
HUMOCTH;

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

— TMPUMEHATH OC-

HOBHBIE  METO/IbI
¢uzuKo-
MaTeMaTH4eCKOTo

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

- MPUMEHSTh
HMCIOIINECS TEO-
peTuyYecKue 3Ha-
HUS JJIs1 TIpOBe-
JIeHUS W HCTOII-
KOBaHUS  DKCIe-
PUMEHTOB;

— HacTpauBaTh M
AKCILTYaTUPOBATH
AKCTIEPUMEHTAIIb-
HBIE IPUOOPHI 1715
HCCIICIOBAHUS
BHYTPEHHETO
CTPOCHHS aTOMOB;
- MIPUMEHSATH
HMCIOIINECS TEO-
peTUYEeCKUe 3Ha-
HUS JJs TIPOBe-
IEHUS U HCTOII-
KOBaHUSA  DJKCIe-
PUMEHTOB;

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

CKOTO  Moje-
JTUPOBAHUS,

TeopeTuye-

CKOTO pacyera
u AKCIIEepH-
MEHTaJIBHOTO
UCCIIeI0Ba-

HUS;

—  HaBbIKaMU
IIPaBUIILHON
AKCILTyaTaluu
OCHOBHBIX

nmpuooOpoB |
obopynoBaHus
COBPEMEHHOM
¢buznveckoi
nabopaTopuu;
—  HaBBIKaMU
00paboTKun U
UHTEPIPETH-
poBaHUs  pe-
3yJIbTaTOB

IKCIIEPUMCH-
Ta;

—  HaBBIKaMU
MPUMEHEHUS
MOJTY9E€HHBIX
TeopeTuye-

CKMX 3HaHHI
Ui pelIeHUs
TIPUKJIATHBIX
3amad.




YeTOB W H3Mepe-
HUW, aHaIU3UPO-
BaTh (PU3HUYECKHI
CMBICJI TIOJIy4YeH-
HBIX PE3yJIbTATOB.

OIIK-1

CIIOCOOHOCTBIO  HC-
MoJIb30BaTh B IPO-
(deccuoHanpHOM  fesi-
TENBHOCTH  0a30BBIC
€CTECTBEHHOHAYYHBIC
3HaHUS, BKJTIOYAsI
3HAHUS O MPEIMETe U
00BeKTaxX HW3y4YeHUS,
METOJIaX HCCIIeI0Ba-
HUS,  COBPEMEHHBIX
KOHIICTIIUAK, JIOCTHU-
KCHUSAX U OrpaHuve-
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 HUCTOpHYE-
CKOH IIOCIIENO-
BaTEIBHOCTH, UX
MaTemMaTuye-
CKO€ OIHCaHue,
TEOpPETHYECKOe
HCCIeI0BaHUE U
MPaKTUYECKOE
HCIIO0JIb30BaHNUE;
— COBpPEMEHHbIE
MeTOb! (PU3UKO-
MaTeMaTH4eCKO-
ro MOJETUpPOBa-
HUSL U TEOPETH-
YECKOT0 HCClIe-
JIOBaHUSl  sIBTIE-

HUU buzuku
aToMa, METOMbI
HaOII0AeHUS

aTOMHBIX SIBJIE-
HHUM, HUX DJKCIIe-
pUMEHTAIBbHOE
UCCIIeIOBaHUE U
MPAKTUIECKOE
UCIOJIb30BAHUE;
- TIPUHIAITBL
YCTPOWCTBA U
(G yHKIIMOHUPO-
BaHUS DJKCIEpH-
MEHTAJIBHBIX
npubopoB s
WCCIIEIOBAHHS
BHYTPEHHET O
CTPOCHHUSI  aTo-
MOB.

— C HAY4YHOM TOY-
KU 3peHus
OCMBICIIUBATh U
HUHTEPIPETUPO-
BaTb  OCHOBHBIC
MOJIOXKEHUS
aTOMHBIX  sIBJIE-
HUH, OIICHUBATh
HOPSAKH (pu3nye-
CKUX  BEJHMYHUH,
UCIIOJIH30BATh
MOJIy4YeHHBIE 3Ha-
HUS B Pa3JIHMYHBIX
obnmactsax  ¢uzm-
YECKOM HayKu H
TEeXHHKHU;

— B IIPAKTUYECKON
JESITEIIbHOCTH
MPUMEHATh  3Ha-
HUS O (usnye-
CKMX CBOMCTBax
0OBEKTOB U SIBJIC-
HUM [ co3na-
HUS TUIOTE3 U
TEOPETHUECKUX
MOJEIEN, MPOBO-
JIUTh aHAJIU3 Tpa-
HUI[ HX TpUMe-
HUMOCTH;

— TPUMEHSTH CO-
OTBETCTBYIOILIUE
METO/ABl  TPOBE-
JneHus  pusunye-
CKHX HCCIea0Ba-
HUM U u3Mepe-
HUM;

— TPUMEHSTH OC-
HOBHBIE  METOIbI
¢buzuko-
MaTeMaTU4eCKOTro
aHanuza s pe-
ICHUS ecre-
CTBEHHOHAYYHBIX
3amady u (pusnye-
CKOr0 MOJEIHUPO-
BaHHWS B TIPOU3-
BOJICTBEHHOM

—  MeToJamu
MIPOBEICHUS
bu3HYeCKUX
HUCCIIETOBAHUN
U U3MEPECHU;
—  HaBbIKaMU
MIPUMCHCHHUS
OCHOBHBIX Me-
TOMOB  (u3u-
KO-
MaTeMaTH4e-
CKOTO aHalu3a
JUId  pelIeHUs
€CTECTBEHHO-
Hay4YHBIX 3a-
nad;

—  HaBBIKaMH
00paboTKu W
UHTEPIPETH-
poBaHusl  pe-
3yJlbTaToB (Pu-
3HKO-
MaTeMaTH4e-
CKOTO  Moje-
JMPOBAHUS,
TeopeTnye-
CKOT0 pacuera
u JKCIIEpU-
MEHTAJIbHOTO
UCCIIE0Ba-
HUS;

—  HaBBIKAMH
[IPaBUIILHON
AKCILTyaTaluu
OCHOBHBIX
npubopoB
o0opynoBaHus
COBPEMEHHOM
¢buznueckoi
nmabopaTopuu,
—  HaBBIKaMU
00paboTKu W
MHTEPIpPETH-
poBaHMs  pe-
3yJIbTaTOB
AKCIIEPUMEH-
Ta;




IIPAKTHUKE;

— IPUMEHSITD
UMEIOIHUECS TEO-
peTHYecKue 3Ha-
HUS JUI1 IIpOBE-
JI€HUsT ¥ UCTOJ-
KOBaHUS  DJKCIIe-
PUMEHTOB;

— HacTpauBaTb H
AKCILIIyaTUPOBATh
HKCIEPUMEHTAIb-
HbIE IPUOOPHI 1715
WCCIICIOBAHMUS
BHYTPEHHETO
CTPOEHHS aTOMOB;
— IPUMEHSITh
UMEIOLIUECS TEO-
peTuueckue 3Ha-
HUS U1 IpOBe-
JEHUs U UCTOJ-
KOBaHUSl  JKcCIle-
PUMEHTOB;

— C TOMOIIBIO
aJlcKBaTHBIX Me-
TOJIOB OLIEHHUBATH
TOYHOCTb M IIO-
IPELIHOCTh  TEO-
pPETUYECKHUX pac-
4YeTOB U H3Mepe-
HUW, aHaIU3UpO-
BaTh (PU3UUYECKHI
CMBICIT IOJIyYEH-
HBIX PE3yJIbTATOB.

—  HaBBIKAMH
MIPUMEHEHUS
MOJTYYCHHBIX
TeopeTHye-

CKHX 3HaHUM
JUISL  PEIICHUS
MIPUKJIIATHBIX
3aj1a4.

2. CTpyKTYypa M coep:KaHue JUCIUIITHHBI

2.1. PacnpeneieHne TPYA0EMKOCTH THCHUIIMHBI 10 BU1aM padoT

OO0mast Tpy10éMKOCTh TUCIUIUIMHEI cocTaBisieT 5 3ad. ex. (180 waca), ux pacmpemerne-
HUeE 10 BUJaM padoT nmpecTaBiIeHo B Tabnute (011 cmyodenmog OPO).

Bun yuebHoit paboTbl 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 CEMHUHAPCKOTO THIA (CEMHHAPHI, TPAKTHYECKHUE 36 36 B B B
3aHATHUSA)
HNnas koHTaKkTHasA padora:




KonTtposb camocTositenpHOM padoTsl (KCP) 6 6
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJIe: 75 75
Kypcosast pabora — — — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaa 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 SHCIe KoNTaKTHAA| L0 g 783
padora
3a4. eJl. S 5

KonraktHas paboTa nmpu npoBeIeHUH YUEOHBIX 3aHATHHA MO AUCHUIUINHE «ATOMHas (hu3u-
Ka» BKJIIOUYAET B ce0sl: 3aHATHS JISKIIMOHHOTO THIIA, J1JabopaTopHble paboThl, 3aHATHS CEMUHAPCKOTO
Tuna (MpakTUYECKUE 3aHATHUS), TPYNIOBbIE U MHAMBHUAYaAJIbHbIE KOHCYJIBTALUU; MTPOMEKYTOUHAsS
aTTecTalys B yCTHOU dopme.

2.2. CTpyKTYpa TUCHUILINHBI

Pacripesienienre BUI0B yueOHOM pabOThl M UX TPYIOEMKOCTH IO Pa3jeiaM IUCIMILUTAHBL.
Pasnenbr (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 5  cemectpe (ounas ghopma):

KosimyecTBO 4acoB
" HaumenoBanue pa3aenos (Tem) AymuTopHas ?(;—Ipe}?g:{l !
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 KopnyckynsipHO-BOJTHOBOM AyaJIn3M 10 2 4 4

4 OCHOBBI KBAHTOBOM T€OpUHU 11 2 4 5)

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

6 MHOr03J1€eKTPOHHBIE ATOMBI 20 6 4 2 8

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

8 [Mpunnun [Naynu u 3nexTpoHHas KOHU- 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 MaxkpocKonn4yecKre KBaHTOBBIE sIBIICHHSI |12 2 10
HTroro mo pucuunnHe: 153 36 |36 6 75




[Tpumeuanue: JI — nexuun, 113 — npaktudeckue 3anstus / cemMuHapsl, JIP — naboparopHbie
saasaTusi, CPC — camocrositennpHas paboTa CTyIeHTa.

2.3. Conep:xanue pa3aeoB (TeM) THCHHIIHMHBI

2.3.1. 3aHATHA JEeKIMOHHOI0 THIIA

No HanmeHoBaHue Dopma Tekymiero
Coneprxanue pasnena (Tembl)

/11 paznerna (TeMbl) KOHTpPOJIS

1 BBenenne B arowm- [Ipeamer u 3amaun atoMHO#M (hu3uKH.(OTBETHl HAa KOHTPOJIb-
HYIO0 QU3UKY Mukpomup. MacmTaObl. DKCIepUMEHTANIb-|HBIE BOMPOCHI / BBI-

HBIE JIaHHbIE O CTpOeHUU aroMa. CeprabHbIC|IOJHEHUE MPAKTUYe-
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOM-|CKHX 3aJaHUI
OWHAIMOHHBIN puHIKN Putia, Tepmel. Kiac-
cuyeckasi Mojienb aroma ToMcoHa. DJIEeMEHTBI
KJIACCUYECKOW TEOpUU DIIEKTPOMArHUTHOTO
U3ITy4EHUsl.

DneMeHThl KBaHTOBOUM onTuku. KBaH-
Tel cBeTa (oTtoHbl). TemaoBoe u3IyYEHUE:
KJIACCUYECKUI M  KBAaHTOBO-MEXaHUYECKUH
noxxoa. ®oTordexT: ero BHAB M 3aKOHBI
®opmyna DiHmITEWHA. J[aBieHue U3Iy4eHMUs.
[Tornomenue wusnyyenus. Msnydenune Basu-
noBa—Yepenkona. Dddekr Kommnrona.

2 IInanerapras  Mo- Oneitel Pesepdopaa. Anepnas monens|OTBETH HA KOHTPOJIb-
nenb aroma Pesep-latroma. BwiBog dopmynbel Pesepdopna ansijHble BOMpockl / BbI-
¢opna-bopa paccessuust o-yactuil. CleICTBUS W3 OMBITOB|TIOJHCHUE TIPAKTHYEC-

Pesepdopna. DKcrepuMeHTaIbHAsS IPOBEPKa|CKUX 3aJaHUM / TECTH-
¢dopmynsl Pezepdopna. [lnanerapHas Moaens|poBaHue
atoma Pesepdopna. CTOTKHOBEHHE YaCTHIIL.
Ceuenue paccesiHusL.

CrnexTpaibHble CEpUU aromMa BOAOPO-
na. DneMeHTapHas OOpOBCKas Teopus aToMa
Bojopoaa. Ilocrymarel bopa. Dxcnepumen-
TaJbHOE TIOATBEPKICHUE NUCKPETHOM CTPYK-
Typbl SHEPreTUUECKHUX YPOBHEH aTOMOB, OIIbI-
Tbl ®panka u I'epna. boposckas monens aro-
Ma Bojopona. CrnekTpalibHble CEpUU BOAOPO-
nonoio0HBIX cucteM. Henmocratku Teopun
bopa.

3 KopnyckynspHo- Yactuupel u BonHbl. KopmyckynsspHo-|OTBETbl Ha KOHTPOJIb-

BOJIHOBOI! Jyaliu3M |BOJIHOBOM ayanusMm. ['unoresa ne bpoilnsg u ee|Hple BONpochkl / BbI-
9KCIIEPUMEHTAIILHOE MOATBEPKACHNE HA MPU-|TIOJTHEHUE IpaKTHYe-
Mepe Iupakuuu  3JIEKTPOHOB, aTOMOB,|CKHX 3aJaHUI
HelTpoHOB. OnbIThl JleBuccona—/[xepmepa u
Tomcona. ®a3oBasg W TpyIIoOBas CKOPOCTH
BOJIH zie bpoiusa. CraTucTHyecKuil xapakrep
CBSI3M KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB.

4 OCHOBBI KBaHTOBOM CocTosHME YacTHIIbl B KBAHTOBOM T€O-|OTBETHI Ha KOHTPOJIb-
Teopuun puu. BonHoBas (yHKUIMS M ee cTaTUCTUYe-|HbIE BOIPOCH / BBI-

ckuii cmbicia. [IpuHnun cynepno3unuu. One-|[IOJHEHUE IpaKTUYe-
paTtopsl B KBAaHTOBOM MEXAHMKE W WX CBOW-|CKMX 3aJaHHI
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ctBa. COOCTBEeHHbIE 3HAUECHUS U COOCTBEHHBIE
¢dbyHKIIMU omeparopoB. OmnepaTtopbl BaKHEH-
X GU3NYECKUX BEIUUUH (KOOPIUHATHI, UM-
MyJibca, MOMEHTa HUMITyJIbCa, MPOEKIUU MO-
MEHTa HUMIIYJIbCA, KUHETUYECKOH, IMOTEHLU-
QTbHOM M TIOJIHOM SHEpPruu). YCJIOBUE BO3-
MO>KHOCTH OJHOBPEMEHHOTO H3MepeHus (u-
3udeckux BeaudrH. COOTHOIICHUE Heolpee-
nenHoctei ['elizenOepra.

XapakTepHble 3aJauyd KBAaHTOBOW Me-
XaHHUKHU. [[BrokeHue cBoOOMHOM dacTHIlbl. Ya-
CTULA B OJHOMEPHOM IPSIMOYIOJIBHOM IOTEH-
HHAIBHON siMe. JIMHEHHBIH TapMOHUYECKHI
octmuuiATop. OTpaxkeHWe U MPOXOXKICHHE
CKBO3b IPSIMOYIOJIbHBIN MOTEHIMAIBHBINA I10-
por. IloreHnuanbHblii 6apbep KOHEYHOW M-
punbl. TyHHENbHBIN 2P QEKT.

VpaBuenus  lpe-
JUHIepa M KBAaHTO-
Bas TeOpus aTroMa
BOJIOpOJIA

BpemeHnHoe u cranmoHapHOE ypaBHE-
Hus Ulpenunrepa. KBanroBanue. YpaBHEHUs
Ipenunrepa B oneparopuoit popme. Omnepa-
Top I'amunbroHa. OmnpeneneHue sHEpreTuye-
CKOTO CIICKTpa CHUCTEMBI KaK 3aqada Ha co0-
CTBEHHBIE 3HaUEHU oneparopa ['aMuiIbTOHA.

KBaHTOBO-MEXaHMYECKOE  ONUCAHHUE
atoma Bogoponaa. YpasHenue Illpenunrepa
U1 aroMa BojaopoAa. PU3HMYECKH CMBICHT
KBaHTOBBIX uucen. Pa3zneneHue nepeMeHHBIX.
VYrioBoe U paguanbHOE paclpe/ieICHHE JIICK-
TPOHHOU IJIOTHOCTH. DHepreTu4ecKui
cinektp. Oneparopbl MOMEHTa HUMITyJbCa H
MPOEKIIMM MOMEHTa HUMIyIbCa U HUX C00-
cTBeHHble 3HadyeHus. [IpaBuna orb6opa. Hop-
MajbHOE COCTOsSIHME aToMa. BonHOBBIE (QyHK-
oUU U pacnpeaci€cHuc IJIOTHOCTU BEPOATHO-
CTH. 1S-COCTOSIHME JJIEKTpOHA B aTOME BOJIO-
pona.

OTBeTHl HAa KOHTPOJIb-
HbI€ BOIPOCHI / BBI-
MOJTHEHUE TPaKTHYe-
CKUX 33/IaHUil / TecTu-
poBaHHE / BBITIOIHE-
HUE KOHTPOJBHOU pa-
00ThI

MHOFO3J’ICKTpOHHHe
aTOMBbI

KBanToBaHue BOJIOPOJIOTIOI0OHBIX
aToMoB. KpaTHOCTb BBIpOXKJIEHUSI SHEPreTH-
4yeckux ypoBHeW. CHMBOJIMKa COCTOSHUI
JJIEKTpOHA B aroMe. PacmpeneneHne MIOTHO-
CTH BEPOATHOCTH. YPOBHH U CIEKTPHI IIETI0U-
HbIX MetamioB. [IpaBuna orbGopa M crek-
TpajibHble cepuu. TOHKasg CTpPyKTypa CIIeK-
TpaJIbHBIX JMHUA BOJOPOJONOAOOHBIX aro-
MOB.

OpOuTaibHBIE MAaTHUTHBIA W MEXaHHU-
yeckuii MOMeHTHI. CITUH U COOCTBEHHBIN Mar-
HUTHBIH MOMEHT D3JIEKTPOHA. ODKCHEpPUMEH-
TalbHOE  JOKA3aTelbCTBO  CYIECTBOBAHUS
cnuHa, onbiTel IlTepHa—I'epmaxa. IlomHbrit
MOMEHT wuMIynbca. OmnucaHue COCTOSSHUUN
JJIEKTpOHA B aToMe C IOMOIIbI0 HabopoB

OTBeThl Ha KOHTPOJIb-
HblE€ BOMNPOCHl / BBI-
IIOJIHEHUE IPAKTHYE-
CKUX 3a/1aHui / TecTu-
poBaHHE
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KBaHTOBBIX uwmcesl. CruH-OopOUTaIbHOE B3au-
MOJEMCTBHE.

7 ATOM B 10JI€ BHEII- MarnuTHble cBOMCTBa aToMoB. OpOu-|OTBETH Ha KOHTPOJIb-
HUX CUJI TaJbHBINA, CIMHOBBIA W TIOJHBIM MAarHUTHBIN|HBIE BOMPOCHI / BBI-

MOMEHTHI aroMa. [ MpOMarHUTHOE OTHOLIEHUE|MIOJHEHUE IPaKTUYe-
u MarHeToH bopa. ATOM BO BHEIIHEM Mar-|CKUX 3aJaHui
HUTHOM Tnosie. HopmanbHBIi U aHOMaJIbHBII
s dexter 3eemana u sdpdext [lamena—baka.
OHeprusi aToMa B MAarHUTHOM IOje. OJIeK-
TPOHHBIA MapaMarHuTHEIN pe3oHaHc (IIIP) u
€ro NPUJIOKEHUS. ATOM B JIEKTPUYECKOM I10-
ne. Dddexr Hlrapka.

8 [Mpunuun Ilaymu u CuctemMbl TOXJIECTBEHHBIX 4acTHUIL.[OTBETHl HA KOHTPOJIb-
AIIEKTpOHHast  KOH-|{CHUMMeTpusi BOJHOBBIX (YyHKIUH. BO30HBI M|HBIE BOMPOCH / BBI-
¢burypanus aroMmoB |bepMHOHBL. MHOT037eKTpOHHBIE aTOMbI. O0-|[IOJIHEHHUE MpaKTUde-

M€ MPUHIUIIBI ONMCAHUS MHOTOJIEKTPOHHO-|CKHX 3a/IaHUH / TeCTH-
ro aroma. [lpunmun I[laynu u KBaHTOBO-|poBaHHE / BBIMOJIHE-
MexaHudeckas (opMyiIHpoBKa npuHOuma [la-|Hue KOHTpOJIBHOW pa-
yiu. ATOMHBIE OOOJOYKM M MMOA0O0JIOYKHU. OO0THI

OnektponHass koH¢wurypamus. CymmapHbIe

OpOUTANBHBINA, CHIUHOBBIN U MOJTHBI MOMEHTBI

MHOT'03JIEKTPOHHOTO atoma. LS (HopmasnbHas)

u jj-cBa3u. CrnekrTpajbHble 0003HAUYEHUS U

mpaBuia OTOOpA. 3aroHEHUE SJIEKTPOHHBIX

oboiouek B atomax. [lepuoauueckasi cuctema

a7eMeHTOB MenpeneeBa. DJIEKTPOHHAs KOH-

¢burypauus u npasmwia XyHJa.

9 Pentrenosckoe wus3- Topmo3Hoe u  xapakrtepuctuueckoe|OTBETHl Ha KOHTPOJIb-

JTy4YeHHE PEHTreHOBCKoe n3nydyeHue. Cepuu B CIEKTpax [Hble BOMPOCHI / BBI-
XapaKTEPUCTUIECKOTO u3nydeHus. OCOOCHHO-|MOJTHEHUE TpaKTHYe-
CTM  XapaKTEpPUCTUYECKUX  PEHTTEHOBCKUX|CKUX 3aJaHUI
crekTpoB. 3akoH Moz, OcoOEHHOCTH CIIeK-
Tpa nornouieHus. ToHKas CTpyKTypa peHTre-
HOBCKHX CIIEKTPOB.

10 MonexynspHsie CrtpoeHue, CBOWCTBA U CIIEKTPBI MoJie-|OTBETHI HA KOHTPOJIb-
CIIEKTPHI U XUMHYE-|KyJl. VIOHHBIA U KOBAJICHTHBIM THUITHI XUMUYE-| HbIE BOMPOCHI / BBI-
CKas CBA3b CKOH CBsI3U. Buapl NBMKEHMH B MOJIEKYJIE W|[IOJIHEHHUE IpaKTUYe-

TUIBl MOJIEKYJSPHBIX CIEKTPOB. JIEKTPOH-|CKUX 3aJaHUI
HBIE CIIEKTPbI MOJEKYJI U UX KOJeOaTelbHO-
BpamiarenbHas cTpykrypa. Kriaccuduxamus
JNEKTPOHHBIX COCTOSIHMM Mosekys. IIpasuito

oTOOpa JUIsl AJIEKTPOMArHUTHBIX MEPEXO0/I0B B
JIBYXaTOMHBIX MOJIEKYJax.

11 Onrtrnueckne KBaH- BremyxaenHoe (MHAyHUpoBaHHOE) U3-|OTBETHl Ha KOHTPOJIb-

TOBBIE TeHepaTopbl |TydyeHre. ONTHYECKHE KBAaHTOBBIE I'€HEPaTo-/HblE€ BONPOCHI / BBI-
pHI (71a3epsl). Baxkneitmume tunsl nazepo. Oc-|MOJHEHUE MpaKTHYe-
HOBHBIE KOMIIOHEHTHI Jiazepa. CBOICTBa Ja-|CKUX 3aJaHUI
3€pHOTr0 M3JIyYEHHUSI.

12 Makpockonuueckue ONEeMEHTBl KBAHTOBOM  CTaTUCTUKU./OTBETHI Ha KOHTPOJIb-
KBaHTOBbIE sBJIeHUs |[CTaTucTHUeckue pacnpezeneHuss @DepMu—|Hble BONPOCHl / BBI-

Jupaka u boze—JiHITeliHA. DJIEKTPOHBI B|OJHEHHE IMpaKTHYeE-

Kpuctainax. OHeprust Pepmu. Puznyeckue

CKMX 3aJaHuH
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OCHOBBI CBEPXITPOBOJMMOCTH U CBEpXTEKyue-
CTH M UX KBAaHTOBAsI MPUPOJA.

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 aroMa. CepuanbHbIe
3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax, KOM-
OMHANMOHHBIN npuHIMN Putma, Tepmbl. Kiac-
cudeckas Mozelib aroma ToMcoHa. DIeMEeHThI
KJIACCUYECKOW TEOPUU DIIEKTPOMArHUTHOTO
W3IIy4ECHHUS.

DJIeMEHTBl KBaHTOBOW onTuku. KBan-
Tel cBeTra ((oToHbl). TemiaoBoe u3MydEHHE:
KJIQCCUYECKMH W  KBAaHTOBO-MEXaHWYECKUU
noaxon. dotosddexT: ero BUIABI U 3aKOHBI.
®opmyna DuHIITeHHA. JlaBieHNEe U3TydYeHHUS.
[Tornomwenune usnydyenus. HMsnyuenue Basu-
noBa—Yepenkona. D ekt Komnrona.

OTBeTHl HAa KOHTPOJIb-
HbIC BOIIPOCHI / BBI-
MOJHEHUE TpaKTH4e-
CKUX 3aJaHuil

[Lmanerapnass  mo-
nenb aroma Pesep-
dopra—bopa

OnsiTel Pesepdopna. SAnepnas mozaensb
atoma. BeBox dopmynsr Pesepdopma s
paccessHus o-yactull. CieAcTBHsl U3 OIBITOB
Pesepdopna. DxcniepuMeHTanbHas MPOBEPKa
¢dopmynsl Pezepdopna. Ilnanerapnas moznensb
atoma Pesepdopna. CTONKHOBEHHE YACTHIL
Ceuenue paccesiHusL.

CnekTpanbHble CEPUH aToMa BOAOPO-
na. DneMeHTapHas OOpOBCKas TeOopus aToMa
Bojopoaa. Ilocrymarel bopa. Dxcnepumen-
TaJbHOE TOATBEPKICHUE NUCKPETHOM CTPYK-
Typbl SHEPreTUUECKUX YPOBHEH aTOMOB, OIIbI-
bl ®panka u I'epna. boposckas moxens aro-
Ma Bojopona. CrnekTpalibHble CEpUU BOAOPO-
nonoo0HBIX cucteM. Henmocratku Teopun
bopa.

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

KopnyckynspHo-
BOJIHOBOW JTyaJIN3M

Yactuuel u BosHbL. KopnyckyinspHo-
BOJIHOBOM ayanusM. ['mnoresa ne bpoiins u ee
JKCIIEPUMEHTAIBHOE MOATBEPKICHNUE HA IIPU-
Mepe Au(QpaKIUM  IEKTPOHOB, 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€ BOMNPOCHl / BBI-
IIOJIHEHUE IPAKTHYE-
CKMX 3aJIaHUU

OCHOBBI KBaHTOBOM
Teopuun

CocrosiHuEe YacTUllbl B KBAHTOBOM T€O-
puu. BomHoBas GyHKIMS W €€ CTaTHCTHYe-
ckuil cmbica. [Ipunnun cynepno3unuu. One-
paTtopsl B KBAaHTOBOM MEXAaHHKE W WX CBOW-
ctBa. COOCTBEHHBIE 3HAUYCHUS U COOCTBEHHBIE

¢yHkuu oneparopoB. OnepaTtopbl BaKHEH-

OTBeThl Ha KOHTPOJIb-
Hble BOMNPOCHl / BBI-
MIOJIHEHUE IIpaKTUde-
CKHX 3aJIaHUU

12




muX (GU3NYECKUX BEIHYUH (KOOPIUHATHI, UM-
MyJibca, MOMEHTa HUMITyJIbCa, MPOEKIUU MO-
MEHTa HMITyJIbCa, KUHETHYECKOH, MOTEHLHU-
QTbHOM M TIOJIHOM DSHEpPrum). YCJIOBUE BO3-
MO>KHOCTH OJHOBPEMEHHOTO H3MepeHus (u-
3udeckux BeandrH. COOTHOIICHUE Heolpe/e-
nenHoctei ['elizenoepra.

XapakTepHble 3aJauyd KBAaHTOBOW Me-
XaHHUKHU. [[BrokeHne cBoOOMHOM dacTHIlbl. Ya-
CTULA B OJHOMEPHOM IPSIMOYIOJIBbHOM IIOTEH-
HHAIBHON siMe. JIMHEHHBIA TapMOHUYECKHI
octmuuiATop. OTpaxkeHWe U MPOXOXKICHHE
CKBO3b MPSIMOYTOJIbHBIN MOTEHIMAIBHBIN T10-
por. IlorennmaneHblii 6apbep KOHEYHOH IIH-
punbl. TyHHETbHBIN P deKT.

VpaBuenus  llpe-
JUHIepa M KBAaHTO-
Basg Teopusl aroMa
BOJIOpOJIA

BpemeHnHoe u cranmoHapHOE ypaBHE-
Hus Ulpenunrepa. KBanroBanue. YpaBHEHUs
Ipenunrepa B oneparopuoit popme. Omnepa-
top I'amunbroHa. OnpeneneHue sHepreTuye-
CKOTO CIICKTpa CHUCTEMBI KaK 3agada Ha co0-
CTBEHHBIE 3HaUEHUA oneparopa ['aMunbToHa.

KBaHTOBO-MEXaHHUECKOE OITMCAaHNE
aToMa Bogopoja. Ypasuenue Lllpeaunrepa mis
atoma BoA0poa. PU3HMUECKUI CMBICI KBAHTO-
BbIX uyHcell. Pa3neneHne mepeMeHHbIX. YTIO-
BO€ M PAIUAIBHOE PACHPEACIICHUE JJIEKTPOH-
HOM IUIOTHOCTH. OHEPreTUYECKUH CIIEKTP.
OHepaTopLI MOMCHTA HMIIYJIbCa W NPOCKIHUHN
MOMEHTA MMITYJIbCAa U UX COOCTBEHHBIC 3HAUe-
nus. [Ipasuna ordopa. HopmanbHOe cocTosiHue
aTroma. BonHOBbIE yHKIIMU U pacripeieieHue
IJIOTHOCTA BEPOSITHOCTH. 1S-COCTOSIHHME 3JIEK-
TpPOHA B aTOME BOJIOPOAA.

OTBeTHl HAa KOHTPOJIb-
HbI€ BOIPOCHI / BBI-
MOJIHEHHE TpaKTU4e-
CKUX 3aJjaHuil / BBI-
IIOJIHEHUE KOHTPOJIb-
HOU paboThI

MHOro3neKTpOHHbIE
aTOMBI

KBanroBanue BOJIOPOJIOTIO00HBIX
aToMOB. KpaTHOCTh BBIPOXKAECHUS SHEPreTH-
yeckux ypoBHed. CHMBOJIMKAa COCTOSTHUM
JJIEKTpPOHA B aTome. PacrpeneneHue IIOTHO-
CTH BEPOSITHOCTHU. YPOBHU U CHEKTPHI IIEJIOY-
HbIX MeTamnoB. [IpaBunma orbopa M cHek-
TpajgbHble CEepUU. TOHKas CTPYKTypa CIEK-
TpalbHBIX JHMHUNA BOJOPOJOMOAOOHBIX aTo-
MOB.

OpOutanpbHble MATHUTHBIA M MEXaHU-
yeckuid MOMeHThI. CIIMH B COOCTBEHHBIN Mar-
HUTHBIH MOMEHT DJJEKTPOHA. ODKCIEPUMEH-
TaJbHOE  JIOKA3aTeJIbCTBO  CYIIECTBOBAHUS
cnuHa, onbiTel IlltepHa—I'epmaxa. IlomHblit
MOMEHT umnysibca. ONUCaHHE COCTOSHHI
JNEKTpOHAa B aTroMe C IOMOIIBI0 HabOpOB
KBaHTOBBIX uwmcesl. CruH-OopOUTaIbHOE B3au-
MOJCHICTBUE.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIPOCHI / BBI-
TOJTHEHUE TpaKTHYe-
CKHMX 3aJlaHUI

ATOM B mOJIE BHEIII-

MarnuTtHble CBOICTBa atoMoB. OpoOu-

OTBeTHl Ha KOHTPOJIb-
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HUX CHUJI

TaIbHBINA, CIIMHOBHIA W IIOJHBIA MAarHUTHBIN
MOMEHTHI aroMa. [ MpOMarHUTHOE OTHOLIEHUE
n MarHeToH bopa. AToM BO BHEHIIHEM Mar-
HUTHOM nosie. HopmanbHBIi MU aHOMaJIbHBIN
addextr 3eemana u 3 dexr Ilamena—baxa.
OHeprus aToMa B MarHUTHOM IIoJie. OJEK-
TPOHHBIA MapaMarHuTHBIN pe3oHaHc (OIIP) u
€ro NPUJIOKEHUSI. ATOM B JIEKTPUUYECKOM I10-
ne. Dddexr lTapka.

HBIE BOIPOCHI / BBI-
MOJIHEHUE TpaKTHUYe-
CKUX 3aJaHuil

ITpunuun Ilaymn u
JJIEKTPOHHAsi  KOH-
duryparust aToMoB

CucreMbl TOXIECTBEHHBIX YaCTHLI.
CummeTpusi BOJHOBBIX (PyHKITMH. B0O30HBI M
¢bepmuonbl. MHOTO3IEKTPOHHBIE aTOMBI. O0-
1I1€ NPUHLUIIBI ONUCAHUSA MHOTO3JIEKTPOHHO-
ro aroma. [Ipmamun Ilaynm u KBaHTOBO-
MexaHudeckas (opMyiaupoBka npuHuumna Ila-
yiau. ATOMHBIE OOOJIOYKM M TOJ0O0JIOUKH.
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
35ieMeHTOB MeHjieneeBa. DJIEKTPOHHAs KOH-
¢burypanus u npaBuiaa XyHza.

OTBeTHl HAa KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
MOJIHEHUE TpaKTHYe-
CKUX 3aJjaHuil / BBI-
MOJHEHUE KOHTPOJIb-
HOM pabOThI

2.3.3. JlabopaTopHble 3aHATHSI

CornacHo yuyeOHOMY IJIaHy 3aHATHs Ja0OPATOPHOIO TUIIA 110 JAHHOM TUCLMILIMHE Hpemy-
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 KypcoBbIe PaOOThI (IIPOEKThI) MO JAHHOM AMCLUIUIMHE He
PElyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOIHYECKOro ofecrevyeHHusl /I CaAMOCTOATEIbHO PadoThI
00y4YarOIIUXCS 10 JUCHHUILIMHE (MOYJIIO)

No B CPC [TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCIIUILTAHBI
n/n 10 BBIMOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1 |IIpopabotka  y4yeOHOro/Meroauueckue yka3zaHUS 110 OpPTaHU3ALMU CaAMOCTOSITENILHOM pa-
(TeopeTuyecKoro) OOTBI CTYJICHTOB.
Marepuania);
BBITIOTHEHUE WHAWBUIY-
AJTBHBIX 3aJaHUH;
pedepar;
MOJTOTOBKA K TEKYIEH
U TIPOMEXYTOYHON
aTTeCTaluu
2 |llogroroBka K TpakTH-|MeToaMYecKHe yKa3aHUs MO OpPTaHHU3aIlMH CaMOCTOSTEILHON pa-

YECKHUM 3aHATHUAM

OOTBI CTYJIEHTOB.
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IlogroroBka K BBIIOJ-
HEHHIO  J1TaOOpaTOPHBIX
pabot

Mertonuueckre yka3zaHHsl MO OpraHU3alyd CaMOCTOATENIbHON pa-
OOTBI CTY/ICHTOB.

[lepeueHsb ya4eOHO-METOAMYECKOTO OOSCTICUCHUS

gfn HaumenoBanue pa3zaena (Tembl) JTUCIUILIMHBI 110 BBIITOJIHEHUIO
CaMOCTOSITENIbHOM PabOTHI
1 Beenenue B aToMHy0 QU3HKY 1. AtomHas ¢usnka: yueOHO-METOIUYECKOE TTOCO-
2 [Tnanerapuass momens aroma Pe-|Oue / [A.IL Bapxos, B.C. Hopom, B.E. JIsicenko u
3epdopaa—bopa np.]; M-Bo oOpaszoBanusi u Hayku Poc. deneparuu,
3 KopryckynsipHO-BOITHOBO nya-|Kybanckwuii roc. yn-t. — Kpacnonap: [Kybanckwuii roc-
JIM3M yAapcTBeHHbIN yHuBepcurer|, 2016.
4 OCHOBBI KBAHTOBOM TEOPUHU 2. DnekTpoHHbIl Kypc «®Pu3nka aroma» (BKIOYa-
5 Vpasuenus lllpemunrepa u kpaH-|CT B ceOs: 1) DJIeKTPOHHBIH Kypc JIEKIMi; 2) KOH-
TOBAsI TEOPHS ATOMA BOJIOPOJIA TPOJIbHBIE BOIIPOCHI IO pazjienaM y4eOHoro kypca; 3)
6 MHOT03/1eKTPOHHbIE ATOMbI MPAKTUYECKHE 3aJlaHus 10 pasjenaM y4eOHOro Kypca;
7 ATOM B IIOJI€ BHEIIHNX CHII 4) TecThl MO pazjiesiaM y4eOHOro Kypca); PexuM J0-
8 [Mpunuun Ilaymu u saekrpoxHas|CTYHA:
KOH(UIypaLusi aTOMOB http://moodle.kubsu.ru/
9 PEHTTEHOBCKOE M3IydCHHE 3. Uponos M.E. KsanrtoBas ¢usuxa. OcHOBHbIE
MoJIeKyspHBIE CTIEKTPHl 1 XAMH-|S3KOHBL: yueOHoe mocobue [DIeKTpOHHBIM pecypc]:
10 YecKas CBI3h yueb. mocobue — DnekTpoH. naH. — MockBa: M3ga-
11 OnTHHecKue KBAHTOBBIE TeHeparo-| o tPCTBO «Jlaboparopust 3nanuit», 2017. — 261 c. —
bl Pexxum gocryna:
https://e.lanbook.com/book/94103
12 MaKpOCKOMIIeCKHE KBAHTOBLIC 4. I/IVPOIIOB N.E. 3agaun o oOmieit ¢pusuke [Dnek-
R TPOHHEIN pecypc]: yae6Hoe mocobue yist By3oB / Mpo-

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 nocobue: B 3 1. T. 3: KBantoBas omn-
Tuka. AtoMHas Qusuka. Pusuka TBepaoro tena. dOu-
3MKa aTOMHOTO fpa U dyeMeHTapHbIX yactull / CaBe-
neeB U. B. — CII6.: JIaub, 2018. — 308 c¢. — Pexxum 1o-
CTyma:

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

6. CasenbeB MN.B. Kypc oOmeit ¢uzuku [Dnek-
TPOHHBIN pecypc]: yuebHoe mocodue: B 5 T. T. 5: KBan-
TOBast onTuka. AToMHasi Qu3uka. OU3MKa TBEPIOTO Te-
na. duszmka aTOMHOTO sifipa M 3JIEMEHTapHBIX YacTull /
N.B. CapenbeB. — CII6.: Jlaub, 2011. — 384 c¢. — Pexxum
JIOCTyTA!

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

7. bynkep . AToMHas ¢u3uka [DIeKTpOHHBIN 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. O6mmit xypc ¢usuku. T. 5:
AToMmHas U saepHas gusuka. — M.: @uzmataut, 2006.

15



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

9. Tpopumosa T.U. Kypc ¢usuku: ydgeOHOEe moco-
Oue U1 WHXXEHEPHO-TEXHUYECKHX CIEIUATbHOCTEH
By30B. — M.: Akaxemus, 2010 (18-e uzn., crep.). — M.:
Axkanemus, 2014 (20-e u3n., crep.).

10. Tpodumora T.M. OcHoBbl (uzuku. AToMm,
aTOMHOE SI/IPO M AJIEMEHTApHBIC YACTHIIBI: Y4eOHOE IMO-
cobue. — M.: KHOPYC, 2011.

11. Inonbckmit 2.B. Atomuas ¢usuka. Tom 1.
Benenue B aromHyr0 Gu3uky [DneKTpOHHBIN pecypc:
yue0. — DnexrpoH. maH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum noctymna:

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

12. nmoneckuii 3.B. Atomuas ¢usuka. Tom 2.
OcCHOBBI KBaHTOBOM MEXaHHKH U CTPOEHHUE SJIEKTPOH-
HOM 000JI0YKHM aToMa [DJIEKTPOHHBIN pecypc]: yued. —
OnektpoH. aaH. — Cankr-IlerepOypr: Jlanb, 2010. — 448
¢. — Pexxum nocrymna:

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

Y4yeOHO-METOANYECKUE MAaTepUaIbl JJI CAMOCTOATEILHON padOThl 00YUYAIOIIUXCS U3 YnCia
WHBAJIHUIOB U JIMI C OTPaHUYCHHBIMU BO3MOXKHOCTAMHU 310poBbs (OB3) mpenocrasistorcs B dop-
Max, aJJalTHPOBAHHBIX K OTPAaHUMUYCHHUSIM UX 3JI0POBbS U BOCHIPUATHUS HH(DOPMAITHIH:

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jl5is U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEILHOTO anmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTa 00yua-
FOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenonaBanys JUCHUIUIMHBI HCIOJIB3YIOTCS CIEAYIOIINE METOIbI:

— JIEKIIWY;

— MPOBEACHNUE TPAKTUUECKUX 3aHATUH;

— JIOMAILIHHE 3a]JaHus;

— OIIpOoC;

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

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHME;

— KOHCYJIbTAIIUH MPEIOIaBaTENeH;

— caMOCTOsATeNbHas paboTa CTY/IEHTOB (M3yYEeHHE TEOPETHUECKOr0 MaTepuania, MoAroToBKa
K J1JaOOpaTOpHBIM 3aHATHSAM, BBIIIOJHEHHE JOMAIIHUX pabOT U MHAUBUIYaJbHBIX THIIOBBIX pacue-
TOB, IMIOATOTOBKA K OIPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jly1g mpoBesieHnsl BCEX JIEKIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHH HCIIONb3YIOT-
Csl MYJIbTUMEIUIHBIE CPEICTBA BOCIPOU3BEACHUS AKTUBHOI'O COJAEPKUMOTO, MO3BOJISIOLIETO CIY-
[IaTeI0 BOCIPUHUMATh OCOOEHHOCTH M3y4aeMOro MaTepuania, 3a4acTyl0 UrPaolliye pellarollyro
pOJb B MOHUMAHUM U BOCHPUATHH, a Takke (OpMUPOBAHMM MPOPECCHOHATBHBIX KOMIETEHIUH.
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WHTepakTHUBHBIE ayTUTOPHbIC 3aHATHS C UCIOJIB30BAHUEM MYJIbTUMEIUIHBIX CHCTEM IO3BOJISIOT
akTHBHO M 3(()EKTUBHO BOBJIEKATh yUYalTUXCS B YUEOHBIM MPOIECC U OCYIIECTBIATH OOpaTHYIO
cBs13b. [IoMHMO 3TOT0, CTAaHOBUTCSI BO3MOXHBIM d(PPEKTUBHOE OOCYK/IEHUE CIIOKHBIX U JUCKYCCH-
OHHBIX BOIIPOCOB U NMPOOJIEM.

[To u3y4aeMoil TUCHUIUIMHE CTYJEHTaM IMPEIOCTABISIETCS BO3MOXHOCTh OTKPBITO TOJIB30-
BaThCs (B TOM 4HMCJIE KOMUPOBATH HA JIMYHBIE HOCUTEIU MH(POPMAIMHN) MOATOTOBICHHBIMH BEOy-
MM JJAaHHYIO JUCLHUIUIMHY MPENoAaBaTeIeM MaTeprualaMi B BHIE 3JIEKTPOHHOI0 KOMILIEKCa €o-
NMPOBOKIEHN S, BKIIOYAIOIIETO B ce0sl:

— DJIEKTPOHHbBIE KOHCIIEKTHI JIEKIUI;

— BJIEKTPOHHBIE IJIaHbI IPAKTHUECKUX (CEMUHAPCKUX ) 3aHIATUM;

— JJICKTPOHHBIE BapHUaHTHl Y4€OHO-METOAMYECKHX TMOCOOUI Ui BBINOJIHEHHS JabopaTop-
HBIX 3aJaHMI;

— CIIUCKU KOHTPOJIBHBIX BOIIPOCOB K KXKIOH TeME H3y4aeMoro Kypca;

— pa3HOOOPA3HYIO TOMOJHUTENBHYIO JIUTEPATYPy, OTHOCAIIYIOCS K U3y4aeMOW TUCIUIUINHE
B AJIGKTPOHHOM BHJIE (B Pa3IMYHBIX TEKCTOBBIX (popMmaTax U rpaduueckux Gopmarax, a TaKkKe B
dopmarax *.pdf, *.djvu.

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

— YCBOEGHHE, JIOTIOJIHEHUE U BHUKAaHUE B pa3OupaeMble pa3fesibl TUCIUILTHHBI IPH TTOMOIIN
3HAaHUU TMONYYaeMBIX MO CPEACTBAM H3YYCHHs] PEKOMEHAYEMOM JTUTEpaTyphl U OCYLIECTBIIEMOE
yTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAlIUM, OPTaHU30BaHHBIC JJISI PA3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IMPH CaMO-
CTOSITEIFHOM HM3YYEHUHU TEX WJIM MHBIX acIEKTOB pPa3JelIOB ycBaWBaeMoW MH(OpMAIH B AMCLH-
TUTHHE.

OcHoBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, HCIIOJIB3yEeMbIE B YI€OHOM ITpoIIecce:

— UHTEPAKTUBHAS JIEKIIUS C MYJIbTUMEIUHHON CUCTEMO ¢ aKTUBHBIM BOBJICUEHUEM CTY/ICH-
TOB B Y4€OHBII1 poriecc 1 00paTHOM CBSA3bIO;

— JIGKIIUH C TIPOOJIEMHBIM U3JI0KEHUEM;

— 00CYX/I€HHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pa3pelieHne npooiem;

— KOMIIBIOTEPHBIC 3aHSTHUS B PEXKIUMAX B3aUMOJICHCTBHSI «IIPETIOIaBATENb — CTYACHT), «CTYICHT
— MIPEMO/IaBaTelb, «CTYACHT — CTYACHTY;

— TEXHOJIOTUM CMEIIaHHOTO O0YYeHMsI: AUCTAHIIMOHHBIE 3a/IaHUs ¥ YIPAKHEHUs], COCTaBJIEHHE
[JI0CCapyeB TEPMUHOB U ONpeesieHUi, rpynnoBbie MeTo sl Wiki, HHTEpHET-TECTUpPOBAHUE U aHKETU-
pOBaHUe.

WHTepakTBHBIE 00pa30BaTelIbHBIC TEXHOJIOTHH, HCIIOJIb3yEMbIE B Y TUTOPHBIX 3aHITHSIX:

— TEXHOJIOTHUS Pa3BUTHUSI KPUTHUECKOTO MBIIIICHUS;

— JIEKITUH ¢ TIPOOJIEMHBIM U3JI0KECHUEM;

— UCIIOJIb30BaHUE CPEACTB MYJIbTUMEANA;

— M3YYEHHE W 3aKpeIuIeHHe HOBOTO Marepuaja (MHTepaKTHBHAS JICKIHS, padoTa C HaTJIsI-
HBIMHU [TOCOOMSIMH, BUJIEO- U ayuoMaTeprallaMy, UCII0JIb30BaHNe BONpocoB, COKpaTHUeCKUi aua-
JI0T);

— 00CyX/IeHUE CIIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aitMu MO3ULHUIO (IIKa-
J1la MHEHHH )», TPOCKTUBHBIE TeXHUKH, «OJIUH — BIBOEM — Bce BMecTe», «CMeHH o3uniuioy, «Jluc-
KyCCHUs B CTUJIE TEJIEBU3HMOHHOTO TOK-IIOY», 1€0aThl, CHMIIO3UYM);

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

— TBOpYECKHE 3aJJaHHS;

— paboTa B MaJbIX rpymnmnax;

— UCIIOJIb30BaHME CPEACTB MYyJIbTUMEANA (KOMITBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSI KOMITBIOTEPHOTO MOJICIMPOBAHUSI YHCICHHBIX PAcyeTOB B HHXKEHEPHO-
matemaTrueckoit cucteMe MATHCAD (uiu cucteme KkommnbroTepHoit Mmatematuku MATLAB).
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I[HH JiaI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA MPCAYCMOTPCHA OpraHu3alnsd KOH-
CyJIbTAllUM C UCIIOJIb30BAHUEM DJICKTPOHHOM MOYTHI.

4. OueHoYHbIE CPEACTBA IS TEKYLIEro KOHTPOJIA YCIeBAeMOCTH U NMPOMEKYTOYHOI
arrecTaluu

4.1. ®oH OLIEHOYHBIX CPEACTB JIsl MPOBeAeHNs TEKYIIEero KOHTPOJIA

@DOoH/T OIICHOYHBIX CPEJIICTB LTSI TPOBEACHUS TEKYIIIETO KOHTPOJIS COICPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 10 y4eOHOI mporpamme;

— MPaKTHYECKHUE 3a/IaHUS 110 YIeOHOH Mmporpamme;

— TECTOBBIC 3aJIaHUS IO YIEOHOU MPOrpaMMme;

— TeMBbI pedepaToB 1o Y4eOHOM MporpaMmMme;

— KOHTPOJIbHBIE PabOTHI IO YIeOHOI MporpaMme.

KoHnTpoJibHbIe BONpoCHI N0 y4eOHOM nmporpamMmme

B nporecce moAroToBKH U OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMHUPYIOTCS U OIEHUBA-
torcs Bce Tpedyempie I'OC u OOII mns vanpasnenus 03.03.02 dusuka (npodunb: OyHaamMeH-
tanbHas ¢usuka) komnereniuu: OK-7, OITK-1.

Huxe npuBoasTcs npuMepbl KOHTPOJIBHBIX BOMPOCOB JIsl paboueii MporpaMMBbl.

[ToJTHBIT KOMITJIEKT KOHTPOJIBHBIX BOIPOCOB JIJIsi BCEX Pa3/IesioB pabodeil mporpaMMBbl MpH-
Boautcst B DOC mucumminbbl b1.5.07.05 «AtomHas pusukay.

2. Ilnanerapuas moaeiab atoma Pezepdopna—bopa.

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

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

3. KakoBa jyiriHa BOJIHBI, COOTBETCTBYIOIIAs rpanuile cepun baibmepa?

4. KakoBa yacToTa 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. Ucnonp3yst KOMOWHAIIMOHHBIN MPUHLUI, TOKAXKUTE Ha OJTHOM M3 MIPUMEPOB, KAK MOKHO
MIOJIYYUTh YaCTOTY JUUIsl BTOPOM JUIMHHOBOJIHOBOM JIMHNHU cepuu Ilanena.

8. KakoBbl paznnuus Mexay Mozenbio aroma Pesepdopna u reopueii bopa?

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

10. PazwpsacHute cmbicn moctynatoB bopa. Kak ¢ ux moMmornipio OOBSCHUTH JIMHEHUYATHIN
CIEKTp aToma Bojopona’?

11. Ucxons u3 Teopun bopa, onpenenure CKOpOCTh JBUKEHUS IEKTPOHA HA MIPOU3BOJIBHOM
JHEPIreTUYECKOM YPOBHE.

12. Onpegenute MakCUMAJIbHYIO JUIMHY BOJIHBI CBETA, MPHU KOTOPOW BO3MOYKHA MOHU3ALIMS
aToMa BOIOPOJa, HaXOJALIET0Cs] B OCHOBHOM COCTOSTHUU.

13. Kakyto sHepruio (B 3B) nomkeH nuMets GOTOH, YTOOBI EPEBECTH aTOM BOJOPO/IA U3 OC-
HOBHOT'O COCTOSIHUSI B COCTOSIHHE ¢ N = 57

14. CpaBHuTe TIEpBLIN OOPOBCKMI paguyc Ijis aToMa Bogopojaa u s He™,

15. B ueM 3akmrodaroTcs MPOTUBOPEUNS U HEIOCTATKU Teopun atoMa bopa?

16. B uem cymHOCTh onbiToB ®@panka u ['epra?

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

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

19. O0bsicHUTE, Ha KAKMX Y4acTKax BOJBTAMIIEPHOIN XapaKTEpUCTUKU UMEIOT MECTO YIIpy-
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THC U HAa KAKUX — HCYIIPYTUC CTOJIKHOBCHUA 3JICKTPOHOB C aTOMaMMH.

5. YpaBHenus lllpeannrepa u KBaHTOBasi TEOPUsSI ATOMA BOAOPOAA.

1. B dyem 3akitouaeTcs CTaTUCTUYECKAs] HHTEPIIPETAIUs BOJTHOBOW (PyHKITUN?

2. Jlns kakux yactull cripaBeuinBo ypaBHenue Llpenunrepa?

3. [louemy ypasuenue lllpeaunrepa chopmynupoBaHO Kak BOJTHOBOE ypaBHEHUE?

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

5. CoepuuTe nepexoj OT BpeMeHHOTo ypaBHeHus Lllpeaunrepa k cralliOHapHOMY.

6. 3anumuTe OJHOMEPHOE BPEMEHHOE U CTallMOHapHOe ypaBHeHus lpenunrepa u npoana-
JTM3UPYUTE UX.

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

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

9. Uto MOXHO cKa3ath 00 onepaTopHoit popme ypaBaenus Llpeaunarepa?

10. Kakag yactuua sBisercss CBOOOIHON?

11. ITokaxwuTe, 4TO SHEPTETUUECKUI CEKTP CBOOOIHO JBUXKYIIECHCS YaCTULIbI SIBISIETCS He-
MIPEPHIBHBIM.

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

13. KakoBa HauMeHbIIas HEPrus YacTULIBI B «IIOTEHIMAJIBHOMN sIME» ¢ OECKOHEYHO BBICO-
KHUMH «CTEHKamMmu»?

14. O6bsacHUTE, TOUEMY HAMHHU3IIEE COCTOSTHUE OCHMIUIATOpAa HE MOKET 00J1a1aTh HYJIEBOM
SHEPTrHUeH.

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

6. MHOr03/1eKTPOHHBIE aATOMBI.

1. 3anumure craumoHapHoe ypaBHeHue lllpeaunrepa ans BogopoJono00HONW CHUCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CUCTEM.

2. [Touemy Hanbosiee TOAXOAAIIEH KOOPJUHATHOM CUCTEMOM IJIsl paCCMOTPEHHs aToMa BOJIO-
pona siBisiercst chepudeckas? [Ipoananmu3upyiite (KaueCTBEHHO) XOJI PEUICHHS CTAI[HIOHAPHOTO YpaB-
Henust LlpenuHrepa a1s atoma BogopoJa B chepuueckux koopanHarax. Kakue BbIBOJIBI CIEIYIOT U3
€ro peuieHus?

3. 3anummTe cOOCTBEHHbIE 3HAUEHMsI SHEPIUU 3JIEKTPOHA B aTOME BOJIOPOJA, ONpesessieMble
pemenuem ypaBHenus Lpenunrepa, u npoaHamm3upyiTe ux. B ueM oTinu4ne U CXOACTBO € pe3yibTa-
Tamu Teopun bopa?

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

5. [louemy kBaHTOBasi MEXaHHKa HE UCIOJB3YET MPECTABIEHUE 00 3JIEKTPOHHBIX OpOUTAX?
Yt0 XapakTepu3yrT KBaHTOBbIC uncia N, | u m?

6. Kakue Benmn4uHbI, XapaKTepU3YIOLIUe 3JEKTPOH B aTOME BOAOPOJa, KBAaHTYOTCA? 3amu-
HIUTE COOTBETCTBYIOIINE (POPMYIIBI.

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 nmpaBuia otdéopa A OpOUTAIBHOTO U MAarHUTHOTO KBAHTOBBIX YHCEI.
Bcerna nmn onn BemmonHstoTeA? Kak MOKET M3MEHATHCS TJIaBHOE KBAHTOBOE YUCIIO?

10. Kakue nepexonpl cooTBeTCTBYIOT cepur [lamena? Mcronb3yiTe CHMBOJIMYECKYIO 3a-
IIACh COCTOSTHUM.

11. KakoB KBaHTOBO-MEXaHHUYECKUI1 CMBICI ITEPBOr0 OOPOBCKOTO paguyca?

12. B yem oTiiMune BBIBOJIOB KBAHTOBOW MEXAHMKHU U Teopuu bopa s 1S-cocTostHus smek-
TpPOHa 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 OLECHU-
Batorcs Bce Tpedyembie @I'OC u OOII mist nanpasnenus 03.03.02 dusuka (mpodwminb: OyHIaAMEH-
tanbHas ¢usuka) komnereniun: OK-7, OITK-1.

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

[ToyiHBII KOMIUIEKT MPaKTUYECKUX 3aJlaHui JJIs BCEX paslieloB pabodeil mporpamMmbl MpH-
Boautcs B POC muctummuaet 51.65.07.05 «AtomHast Gpusukay.

2. Il.nanerapuas moaenab atroma Pesepdopaa—bopa.

1. Haittu my1st Bogopoaonogo0HOTo HoHa paanyc N-ii 00pOBCKOW OpOUTHI U CKOPOCTH AJICK-
TpOHa Ha Hel. BRIYMCINTD 3TH BEJIWYHUHBI IS TIEPBOK OOPOBCKOI OpOUTHI aTOMa BOJIOPOJIAa M MOHA
He®.

2. Haiitu 1151 BOJopoa0nojo0HOro HoHA paauyc N-il 60pOBCKOM OpOUTHI U CKOPOCTH DJIEK-
TpOHA Ha Hed. BEIYUCIUTH 3TH BEIMYUHBI JIJIs1 BTOPO OOPOBCKON OpOUTHI aTOMa BOJIOPOAa M MOHA
Li*,

3. Onpenenurts Ui aToMa BOAOPOAa U noHa He': sHepruro cBsA3u 3JIEKTPOHA B OCHOBHOM
COCTOSIHUU U MOTEHIIMAJ HOHU3ALINH.

4. OnpenenuTh Ui aroMa BoJopoaa U MoHa He': mepsblii nmoTeHnuan Bo30yKIeHUs ¥ JUIU-
HY BOJIHBI TOJIOBHOW JIMHUHU cepuu JlaiimaHa.

5. OnpenenuTh 1J1s aToMa Bogopoaa U nona Li™™: sHepruro nonusanuu.

6. OnpezenuTh Ui aTOMa BOJOpoaa U noHa He': ckopocts siekTpoHa Ha BTOpOH GOpOB-
CKOH opOwuTe.

7. OnpenenuTs AJst aTOMa BOIOpoaa U uoHa He': KHHeTHYeCKyto SHEPTHUIO HJIEKTPOHA B OC-
HOBHOM COCTOSTHUH.

8. Ilist aroma Bojoposa u uona Li*™ ompeenuTh: KHHETHYECKYIO SHEPTHIO DIIEKTPOHA B OC-
HOBHOM COCTOSIHUH.

9. HaiiTi SDHEpru0 MOHM3AIUH 11 noHoB He™ u Li'™.

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

6. MHOr03/1eKTPOHHBbIE ATOMBI.

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

2. JlonmucaTh HeJJOCTAONIe KOMITOHEHTHI MYyITbTHIIIETOB P32, 3D1, *Fsp, °P2,°Da, *P1sa,

3. Bo3MoxHEI 1 criemyromme cocTosHus: 2S1, 3So. 3Po, 31/, 2S1s2, 3Do, 2D1s2?

4. Kakue U3 CleyFOIIUX ONTHIECKHX MEPEX0I0B pa3peniensl: 2S2 — 2Daj, 2Pajz — 2Daj, 1So—
3p, 2

5. OauH U3 2JIE€KTPOHOB aTOMa Telusl UMEET IVIaBHOE KBaHTOBOe uucio 1 apyroit 2. 3anu-
caTh BO3MOJKHBIE JJIEKTPOHHBIE KOH(MUTYpaIllii M CIEKTPOCKONHMYECKHE OO03HAUYEHUS 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% 252 2p 3d.

9. Haiitu ¢ nmomouipto npaBuia XyH/Ja NOJHbII MEXaHUYECKHII MOMEHT aToMa B OCHOBHOM
COCTOSIHUH, €CJTH €r0 He3aIMOJHEHHAs 1101000109Ka COEPIKUT 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 KOHTPOJIIBHOTO TECTUPOBAHUS B BUE JIBYX BapUAHTOB TECTO-
BBIX 3aJlaHUH K pa3zieny 2 y4eOHOW MUCIUIUIAHEI.

[TonmHBIN KOMIUIEKT TECTOBBIX 3aJaHHUN JUIsl BCEX pa3/esioB pabodeit mporpaMMbl IPUBOIUT-
¢ B @OC mucuumumnsl b1.5.07.05 «AtomHuas husukay.

2. [lnanerapuas moaesb atoma Pezepdopaa—bopa
Bapuanr 2

1. Eciiu B onbiTe Pe3epdopaa nmo paccesHuIo o-4acTUIl HA 30JI0TOM (oJsibre o-4yacTHUIIBI 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
aTOMOB MeTasuIoB. IIpu 3TOM Ha 371eKTpoJe 3a OJHO U TO K€ BpeMs MOJIeH BelecTBa OJJHOBAJICHT-
HBIX aTOMOB BBIJICIIUTHCS B (cxoJibKO) paz(a) (6omBIIIE WIIU MEHBIIIE).

4. B monenu TomcoHa aToM BOAOpOAa MpeAcTaBiseT coOOM MOJI0KHUTENBHO 3apsKEHHBIN
n1ap, B LIEHTPE KOTOPOro HaXOAUTCA

5. B onbitax Pesepdopaa uucio paccesHHbIX O-4acTUI] OKa3aJI0Ch 3HAYUTEIBHO , 4UeM
YHCIIO TAJAIOMIMX H UMENHCh CITy4au paccesHus Ha yras O > 90°,

6. U3 onbitoB Pesepdopra cienyer, 4To B LIEHTPE aToMa HAXOAUTCS (xakoi 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 Pezepdopra st paccessiHus O.-4acTUIl HCTIONB3YETCsl CTaTUCTHYE-
CKH MOJXOA Y BBOJUTCS MOHSTHE . IIpu 3ToM paccesHue 00ycIOBIEHO KYJIOHOBCKUM B3au-
MOJIEHCTBUEM OL.-HACTHIIBI C SIAPOM.

8. lons paccesHHBIX o-dyacTull B onbiTe Pesepdopna (3aBUCHUT WJIM HE 3aBHCHUT) OT
KMHETUYECKOW SHEPTUH O-YacTHIL, 3apsaa sep aToMOB (DOIbIY U TONIUHBL (OIBIH.

9. OTHOCUTENIBHOE YHCIIO PACCETHHBIX B OmbiTe Peseppopna yactun u cos*(p/2) cazaHbl
MEXy COO0MH 3aBHUCUMOCTBIO.

10. CnexTpanbHON ceprel Ha3bIBatOT COBOKYITHOCTh CHEKTPAIbHBIX JUHUM, KOTOPBIE B CBO-
eil mocnenoBaTeIbHOCTH B IIKaJe JJIMH BOJIH MM YacTOT U B PaclpeeleHM HHTEHCUBHOCTH 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

JBYX .

12. B mocrynarax bopa moctynmupyeTrcss AUCKPETHOCTH (kakoil XapaKTepUCTUKH)
aTOMa M UCXOJS W3 3TOr0 MOXKHO OOBSICHHTH JIMHEHYATHIN XapakTep (w3mydeHus, pacces-
HUA).
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13. B cmekrpe u3iydeHus BOJOpOAAa B BUAMMON OOJIACTH CIIEKTpa HAONIOMAeTCs cepus
, B YIbTpa(pHOJIIETOBON CepHsi
14. Pa3HOCTb BOJHOBBIX uncen 4-il u 2-il nuHuil B cepun JlaiimaHna 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 ABMXKEHHUE 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 HUMITYJIbCaA 3JICK-
TpOHa

19. B ombiTax Byna mo pe3oHaHCHOU (IyopecleHIINN aTOMOB PTYTH PE30HAHCHOE BO30YXK-
JIEHUE aTOMOB PTYTH OCYIIECTBISIOCH JAMIIOM, CEKTP U3JIyuYeHUsI KOTOPOM JTUHEHYATHIM.

Bapuant 3

1. B ombiTax Pesepdopaa mydok o-uacTHll 3aMEHHJIM Ha Iy4OK NMPOTOHOB. UTO HM3MEHU-
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-4acTHI] 3aMEHWIM Ha My4OK HEHTPOHOB. UTO M3MEHHU-
aock?

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

0) YUCIIO O-YaCTHI PACCESHHBIX B 3aIAHHOM 3JIEMEHTE TEJICCHOTO yria dQ) yMEHBIIUIOCH.

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, BBIIEISIOIIEECS Ha JJIEKTPOJE MPH IEKTPOIU3E MPONOPLHO-
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, BBIIEISAIOUIEECS Ha SJIEKTPOJE AJISl Pa3IMUHBIX AJIEKTPOJIUTOB MpU
OJIHOM U TOM 7K€ KOJINYECTBE NIEPEHECEHHOT0 3apsi/ia IPOIOPLUOHAIBHO aTOMHBIM BECAM HOHOB;

1") BHCKTpI/I‘IGCKI/II\/’I TOK B JJICKTPOJIUTEC o6ycn03neH JABMKCHUCM MOHOB W OJIUH I'paMM-aTOM
JTrOOBIX OJTHOBAJICHTHBIX MJIM JIFOOBIX JIBYXBaJIEHTHBIX MOHOB HECET C COOOI0 BCErja OHO U TOXeE
KOJIMYECTBO 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 ®apajnes, a J0OBIX IBYXBAJIEHTHBIX HOHOB HECET ¢ co00ii Bcerja B /iBa paza 00Jib-
UK 3apsif;

€) KOJMYECTBO BEIECTBA, BBIACIAIOIECECS Ha JEKTPOJE Ui Pa3InYHbIX OJHOBAJICHTHBIX,
JBYXBAJICHTHBIX U TPEXBaJEHTHBIX MOHOB, KOTOpPbIE 00pa3yloTcs MpPU PaCTBOPEHUH COOTBETCTBY-
IOLLMX COJIEH IIPU MPOIYCKAHUH DJIEKTPUYECKOTO TOKA 3aBUCUT OT BPEMEHHU IIPOIYCKAHUS;

) DJIEKTPOJIN3 HAOIIOJAIICS TOJIBKO JIJIS COJIEH IEJIOUHBIX METAJIOB.

5. DNeKTpUYECKUid TOK B pa3psKEHHBIX ra3ax MpeAcTaBiseT COOOM:
a) JBWKEHHE CBOOOJHBIX AJIEKTPOHOB, SMUTHPOBAHHBIX B PE3YJIbTaTe TEPMOIIEKTPOHHOM
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OMUCCHH C KaTO/a;
0) IBI)KEHUE NOHOB, 00OPa3YIONIUXCS TIPH HOHU3AIMH aTOMOB;
B) JIBIDKEHUE CBOOOIHBIX AJIEKTPOHOB, 00pa3yIONINXCS TPH HOHU3AIUU aTOMOB ra3a;
I') IBUKEHHE aTOMOB;
1) IBM>KEHHE MOJICKYJI.

6. [Ipu nporryckaHuu AIEKTPUUIECKOTO TOKA Yepe3 pa3psHKEHHBIC Ta3bl HAOIIOJACTCs TPEKO-
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;

€) yaapamMu 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 «IIyJAMHra» 3HAYUTENIBHO OOJNbIle pa3mepa dIieK-
TPOHA;

T') 3JIEKTPOHBI HAXOJIATCS HA TIOBEPXHOCTH MOJOKUTENBHO 3apPSHKEHHOTO OOJIBIIOTO «ITYAHH-
ra», IpUTATUBASICH UM;

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

€) JIEKTPOHBI COBEPIIAIOT JABMKEHUE BOKPYT MOJIOKHUTEIBHO 3apsHKEHHON YacTH aTOMa;

8. Pesynbratsl onbita Pezepdopaa:

a) OOJIBIIMHCTBO (L-4aCTHUI] IPOXOAST yepe3 (POIbIy HE UCIBITHIBAS HUKAKUX OTKJIOHEHMI;
0) 4NCIIO0 PACCEIHHBIX O-4ACTHUI] YBEJIMUMBAETCS C YBEIMUEHUEM yIjla pacCcesHus;

B) OL-4aCTHUIIBI OTKJIOHSIOTCS Ha YIIIbl He 60mbie 90°;

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

1) eCTh CTy4an OTKIOHeHHs o-yacTui] Ha 180°;

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

9. ITocne omnbITOB MO paccessHUIO o-uactull Pesepdops caenan BEIBOIBIL:
a) CyILIECTBYET sA/IepHAst MOAENb aTOMa;

0) ONBIT MOATBEPAMIIA MOJICNIb TOMCOHA;

B) CYIIECTBYET IUIaHETapHAsI MOAENb aTOMa;

T) B sIIp€ CKOHIIEHTPUPOBAaHa MPAKTUYECKU BCSI 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 TUTIEPOOTUIECKON TPACKTOPUCH.

11. KakoB ¢uznyeckuii cMbIci 3HEKTUBHOTO CEUEHHsI paccessHus?
a) B MEXaHUYECKOM MOJIeH: 3TO IUIOoLIa/iKa (MUILIEHb), TONaB B KOTOPYIO YacCTHIIA UCIIBIThI-
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Ba€T OTKJIOHEHUE;

0) B CTaTUCTUYECKOW MHTEPIPETAIIMH: ITO BEPOSITHOCTh UCHBITATh PaccesHUEe OJHON YacTu-
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) 00paTHO MPOMOPIUOHAIBHO YETBEPTON CTEIIEHH CKOPOCTH JABIKEHHSI OL-YaCTHII,

T') IPOTIOPIUOHATIBHO TOJNIIHHE (POJIBIY HAa KOTOPOU MPOUCXOUT PACCESTHHE;

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 MPOHOPIMOHANEHO sin® p;

K) 00paTHO MPOMOPIIMOHATIBHO Sin P;

J1) IponopiuonaisHo sint(p/2).

13. Kakue u3 MpeaACTaBJICHHBIX (bYHKHHOHaHLHBIX 3aBUCUMOCTEN IpaBUJIbHO OTPAXaroT
bopmyny Pesepdhopaa mis paccessHusI O-4aCcTHII.

a) dN/N ~ Z2;

6) dN/N ~ Z;

B) dN/N ~ o*;

r) dN/N ~ o?;

1) dN/N ~ cos*p;

k) dN/N ~ sin®p;

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

KonTpoJibHbIe padoThl 10 y4eOHOH NporpaMmme

B nporecce moAroTOBKU U BBIMOJHEHUS KOHTPOJIBHBIX pab0oT (OPMUPYIOTCS U OLIEHUBAIOT-
cs Bce Tpedyembie ®PI'OC u OOII ms nanpasnenust 03.03.02 @usuka (npoduins: OyHnameHTanb-
Has ¢uzuka) komnerenuu: OK-7, OIIK-1.

Hwuxe npuBoauTtcs npumep KOHTPOJIBHOM pabOTHI.

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

Bapmuanr 1.

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

¢ KuHeTHuecKoi sneprueil To = 1,5 MaB B unTepBane yrios cbie o = 60°.

3agaua 2.
OrmpesenuTh JUis aToMa BoAopoja U HoHa He': sHepruro cBsi3u 3J1€KTpOHA B OCHOBHOM CO-

CTOSIHUH U TIOTEHIHAJI HOHU3AIHH.
3ajaua 3.
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Haiitu sHepruio cBs3M BAJIEHTHOTO 3JIEKTPOHA B OCHOBHOM COCTOSIHUM aroma Li, eciu u3-
BECTHO, YTO JJIMHBI BOJIH FOJIOBHOW JINHUYU PE3KOM CEPUU U €€ KOPOTKOBOIHOBOM I'DAHUIIBI PABHBI
coorBeTcTBeHHO 0,813 1 0,349 MKM.

3anaya 4.
JlomicaTh HeIOCTAIOIIME KOMIIOHEHTHI MyIbTHIIIETOB P32, 3D1, *Fsp, 3Pz, °Da, *P1sa.

Texymuii 1 pyOeKHBII KOHTPOJIb OCYIIECTBIISAIOTCS 110 KOHTPOJIBHBIM BOIIPOCaM 110 U3yva-
€MOH JMCLUIIMHE, 110 UTOI'aM BBIIIOJHEHMs J1a00paTOPHBIX padOT M MHAMBUIYAJIBHBIX MpaKTHYe-
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
HanpaBJieHus: noAroroBku: 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 (npoduss: DyHaaMeHTaNIbHAS (U3KMKA) 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. Dddexr Komnrona. J[okazarenbcTBO HEBO3MOKHOCTH MOTIIOMICHUS (OTOHA CBOOOTHBIM
3JIEKTPOHOM U TEOPETHUUECKUI BBIBOJ (POPMYIIBI JIIsl KOMOTOHOBCKOI'O CJIBUTA.

5. OmbiTel Pesepdopna. SAnepras monens aroma. Beison dpopmyiner Pesepdopra mist pacce-
SHUS O-4aCTHULL.

6. CnenctBust u3 onblToB Pesepdopna. DkcnepuMeHTanbHast nposepka ¢opmyssl Pesep-
dopna. [Tnanerapuast monens atoma Pesepdopna. DpdekTuBHOE CEUeHNE pacCesHUs.

7. CniekTpajbHbIE CEpUM aTOMa BOJOpOJa. DiieMeHTapHas OOpoBCKasi TEOpUsl aToMa BOO-
pona. IToctynarsl bopa.

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

9. Yactuus! u BonHbl. KopnyckymnspHo-BoaHoBOH ayanu3m. ['unoresa ne bpoiis u ee ske-
NEpUMEHTaIbHOE NoATBepkAcHUE. Pa30Bas U IPyNIIoOBas CKOPOCTH BOJIH Jie bpoiis.

10. YcnoBue BO3MOXHOCTH OJHOBPEMEHHOTO HM3MepeHUs (pu3nyeckux BeauduH. COOTHO-
HIeHue HeomnpeaenenHocrei ['eizenOepra.

11. CocrostHue yacTullbl B KBaHTOBOW Teopuu. BomHoBast (QyHKIMS U €€ CTaTUCTHYECKUM
cmblca. [IpuHun cynepno3unuu.

12. Oneparopbsl B KBaHTOBOM MeXaHUKE W uX cBOicTBa. COOCTBEHHbIE 3HAYEHHS] U COO-
CTBEHHbIE (DYHKIIMH OIEPaToOpOB.

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

14. Oneparopbl BaxXHEUIINX (PU3NYECKUX BEIUYMH (KOOPIMHATHI, UMITYJbCa, BEKTOPA UM-
IyJIbCa, MOMEHTA UMITYJIbCA, KBaJlpaTa MOMEHTA UMITYJIbCA).

15. Oneparops! BakHEHIINX (PU3MUECKUX BETUYMH (MIPOEKIIMM MOMEHTA WMITyJIbca, KHHE-
TUYECKOM SHEPrHH, TOTECHIIUATbHOM SHEPI UM, TIOJHOM SHEPIUN).

16. Bpemennoe u cranmonapHoe ypaBHeHus [lpennarepa. KsantoBanue. Ypasuenus Llpe-
JMHTepa B onepaTtopHoit popme. Oneparop ['amunbroHa.
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17. Omnpenenenue 3HEPreTUYECKOTO CIEKTpa CHUCTEMBI KakK 3ajadya Ha COOCTBEHHBIC 3HAUe-
Hus onepartopa ['amunbroHa. J[BrmkeHre CBOOOHOM YaCTHIIHI.

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 aToMma Bojopoaa. Paznenenue nepemenusix. Kan-
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. KBaHToBaHue BOJOPOAONONOOHBIX aTOMOB. KpaTHOCTh BBIPOKICHHUS SHEPTETUUYECKUX
ypoBHeil. CHUMBOJIMKA COCTOSIHUH 3JIEKTPOHA B aTOME. Y POBHU U CHEKTPHI 1IEJTOYHBIX METAJIJIOB.

26. IIpaBuia oTO6Opa U CHEKTpaIbHBIE CEPUH BOJIOPOAONOI00HBIX aTOMOB. TOHKas CTpPyK-
Typa CIEKTPaIbHBIX JUHUH BOJOPOAONOJOOHBIX ATOMOB.

27. OpOuTanbHble MATHUTHBIA U MEXaHUYECKUH MOMEHThI. CIMH U COOCTBEHHBIM MarHHUT-
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. MarnuTHble CcBOWcTBa aTOMOB. OpOUTANbHBIN, CIIMHOBBII U MOJHBIM MarHUTHBIA MO-
MeHThl aToMa. OnbiTel LlTepra—I epnaxa. ' mpomarauTHOE OTHOIIEHHE U MarHeToH bopa.

30. AToM BO BHEIIIHEM MarHUTHOM Iosie. HopManbHbIN 1 aHOMaNIbHBIN 3 ()eKThl 3eeMaHa 1
s dext [Tamena—baka. DneKTpOHHBIN MapaMarHUTHBIN PE30HAHC.

31. lpunuun ITaynu u 3anonHeHne 3MEKTPOHHBIX 000J0YEK B MHOTO3JIEKTPOHHBIX aTOMaXx.
AToMHBIE 000JI0YKH | 1101000109KH. CrieKTpaibHbIE 0003HAUCHUS U IpaBUjia 0ToOpa.

32. DnextponHas koHpurypamus. CymmapHble OpOUTaIbHBIA, COUHOBBIA M MOJIHBIA MO-
MEHTBI MHOTOBJICKTPOHHOTO aroMa. LS- u jj- cBs3u. CriekTpalibHble 0003HAYCHHUS U TIPaBHIIa 0TOO-
pa.

33. Ilepuoandeckasi cucrema 3JieMeHTOB MeHieneeBa. DiIeKTpoHHas KOHGUTypalus U Tpa-
BriIa XyH/a.

34. OcoOEHHOCTH XapaKTEPUCTUUYECKUX PEHTIEHOBCKUX CIEKTpoB. 3akoH Mo3zmu. OcobeH-
HOCTH CIIEKTpa noryomeHus. ToHkas CTpyKTypa peHTT€HOBCKUX CIIEKTPOB.

35. Cucremsbl TOX/I€CTBEHHBIX YacThll. CUMMETpUS BOIHOBBIX QpyHKIMNA. Bo3oHBI 1 Gpepmu-
oHbl. KBaHTOBO-MexaHnueckas (hopMynupoBka npuHiuna [aymu.

36. Monekynbl: sHEprus U crekTpbl. KBaHTOBaHUE MOJHOM SHEPTUU IBYXaTOMHOM MOJIEKY-
JIBL.

37. BelHyXI€eHHOE U3TyueHue. DJIeMeHThl (hu3uKkH JiazepoB. CBONCTBA JIa3€pHOTO U3ITyde-
HUSL.

38. MakpoCKONMYECKHE KBAHTOBBIE SIBJICHUSI.

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. TemaTuka 3K3aMEHALMOHHBIX 32/1a4 MO JUCHHUILINHE «ATOMHasi (PU3UKA» A
HanpasJjenusi noaAroroBku: 03.03.02 dusuka
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Tema 1. CepuanbHbie 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpPax, KOMOMHAIIMOHHBIA TTPUHIIUTT
Putna, Tepmbl. CriekTp aToma BOJOPOIA.

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. Macmra0bl. DKCIEpUMEHTAIbHBIE JaHHBIE O CTpoeHHH aTtoma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX, KOMOMHAIIMOHHBIA IPpUHLKI PUTia, TepMBbl.

2. KBaHTOBO-MEXaHMYECKOE ONMCAaHUE aToMa Bojaopoxa. Paznenenue nepemeHHbix. KBan-
TOBbIE YHCJIa. DHEPreTUYECKUM CHEKTp. YTJIOBOE M PAAUAIBHOE paclpelesieHue 3JIEKTPOHHOU
IJIOTHOCTH.

3. Bagaua. (KopmyckynsapHo-BoaHOBOM ayanu3M. OCHOBBI KBAaHTOBOUM TEOpPUH. YpaBHEHHE
[penunrepa.) Haiitu cpenHiow AMUMHY BOJHBI A€ bpoiins TernaoBoro HEHTpoHa, TO €CTh HAXO.d-
LIErocsi B TEIJIOBOM PaBHOBECHM C OKpY:Karollel cpenoi, mpu komHaTHOU Temrepatype 300 K.

AK3AMEHAILIMOHHBIM BUJIET Ne 2

1. CnenctBust u3 omnbiToB Pesepdopaa. DxcnepumenTtanbHas npoBepka (popmynsl Pesep-
dopna. [Tnanerapuas moaens aroma Pesepdopna. DhdexTuBHOE cedeHME paccesTHUs.

2. OpOuTanpHbIe MAarHUTHBIA U MEXaHHMYECKUH MOMEHTHI. CIIMH M COOCTBEHHBIN MarHHT-
HBIII MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAIIbLHOE TTOJITBEPKICHUE CYIIIECTBOBAHMS CIIMHA.

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
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbsI IIPEyCMAaTPUBAETCSl HCIOIb30BAaHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IpU HEOOXOAUMOCTH Ui 00y4YarolUXCsl ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBBS U
MHBAJIMIOB MPOIelypa OLEHUBAHUS PE3YIbTaTOB 00YUYEHUS MO JUCLHUIUIMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTaroB.

IIporuetypa olileHUBaHUS pe3yNIbTaTOB OOYUSHUSI MHBAJIMOB U JIUI] C OTPAaHUYEHHBIMU BO3MOX-
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 TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:
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— B mieuaTHoM opme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00ydYa-
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. DnekTpoHHbIN Kype «Du3uka atomay (BKIOYaeT B ceOs: 1) AJIEKTPOHHBIA KyPC JIEKIIHM;
2) KOHTPOJIBHBIE BOIPOCHI 1O pasjiesniaM y4eOHOro Kypca; 3) mpakTH4YecKue 3aJaHus MO paszienaM
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 / ponos, .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:
KBanroBas ontuka. ATomHas ¢usuka. Ousrka TBepaoro tenaa. @u3nka aTOMHOTO SApa U DJIEMEH-
tapubix yactui / Casense U. B. — CII6.: Jlanp, 2018. — 308 c. — Pexxum pocryna:

https://e.lanbook.com/book/9824 7#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 onrtuka. AToMHas ¢usnka. @usuka TBepaoro tena. @u3nuka aTOMHOTO sijipa U 3JIEMEH-
tapubix yactuil / 1.B. Casenbes. — CII6.: Jlanb, 2011. — 384 ¢. — Pexxum nocryna:

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

2. bynkep 1. AtomHas ¢uzuka [DnekTpoHHbIH pecypc]: yued. mocodue / [. byaxep, . Kum-
oemn, 1. JeMwis. — OnextpoH. nad. — Mocksa: ®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: ydeOHoe 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 Ppu3nKU. ATOM, aTOMHOE PO U 3JIEMEHTapHbIE YaCTUIIbL: yueo-
Hoe nocooue. — M.: KHOPYC, 2011.

6. llmoneckuit 3.B. ATomHas ¢uzuka. Tom 1. BBenenue B aroMHyt0 (GU3HKY [ DNEKTPOHHBIN
pecypc]: yae6. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum nocryma:

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

7. lnonsckuit 2.B. AtomHast ¢usmuka. Tom 2. OCHOBBI KBAaHTOBOM MEXaHUKH M CTPOCHUE
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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. — Pexum 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 — €KEeMECSYHBIN JKypHall. DIEKTPOHHAs BepcUs JKypHaja: aHHO-
Taluu, cTath B popmare pdf

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOH 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. @enepanbHpIii 00pa30BaTEIbHBIN MOPTAI:
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 00pa3oBaTeIbHbII MOpTA:
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. Texuunueckas 6MOIMOTEKA:

http://techlibrary.ru/

7. MeToauveckue yKazaHus sl 00y4alOUUXCsl 0 OCBOEHUIO JUCHUNIMHBI (MOIYJIS)

Jlexuwmst siBNsieTCS OHOM U3 (HOPM U3YUCHHS TEOPETUUECKOTO MaTepuasa 1mo JuciuIinHe. B
XOJI€ JIEKUMOHHOI'O Kypca IMTPOBOAUTCS M3JI0KEHUE COBPEMEHHBIX HAYUHBIX MOJAXOA0B U Teopuid. B
TeTpaay I KOHCTICKTUPOBAHUS JICKIIMA HEOOXOIUMO UMETH TOJISI, TJe TI0 X0y KOHCIIEKTHPOBa-
HUS JIeTar0TCsl He0OXO0IMMbIe TIOMETKH. 3alUCH TOJKHBI ObITh N30UpaTeTbHBIMU, TTOTHOCTBIO CIIe-
JIyEeT 3alUChIBATh TOJIBKO ONpeAesieHus. B KOHCTIEKTE TPUMEHSIOT COKpAIIEHUE CIIOB, YTO YCKOPSIET
3anuch. BOpocel, BOZHUKAOIIME B XOJ€ JIEKIMU, PEKOMEHAYETCS 3allMChIBATh HA IOJSAX U IOCIE
OKOHYAHUS JIEKIIMKU 00paTUThCA 3a pa3biACHEHUEM K npenojaBarento. HeoOxonumo akTuBHO pado-
TaTh C KOHCIEKTOM JIEKIUH: MTOCJIE OKOHYAHUS JIEKIIMU PEKOMEHAYETCS NEPEYUTaTh CBOU 3aIlUCH,
BHECTH TOMPABKHU U TONOJHEHUS.

OaHMM W3 OCHOBHBIX BUJIOB JESATEILHOCTH CTYJEHTA SBIISETCS CAaMOCTOSITeNbHAs padorta,
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http://www.edu.ru/db/portal/sites/res_page.htm
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http://www.en.edu.ru/catalogue/
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KOTOpas BKJIIOYAET B ce0sl M3ydeHHE JIEKIIMOHHOTO MaTepHaia, y4eOHUKOB M Y4eOHBIX IMOCOOHIA,
MOJATOTOBKU K BBIIMOJHEHUIO Ja00paTOPHBIX paboT U 0GOPMIICHHIO TEXHUYECKUX OTYETOB 1O HUM,
a TaK K€ MOJTOTOBKH K NMPAKTHUECKUM 3aHATHSIM HU3y4EeHHEM KPaTKOW TeopuHu B 3aJauyHHKaX WU pe-
HICHUH JOMAIITHUX 33JIaHUM.

ComnpoBOXKIeHHE CaAMOCTOSITETIbHON Pa0OThI CTYJEHTOB MOXKET ObITh OPraHU30BaHO B Clie-
IyoImMX GopMax:

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

— IIPOBE/ICHUEM KOHCYJIbTAIMi (MHAMBHUIYaTbHBIX WM TPYNIOBHIX), B TOM YUCIIE C IPHME-
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 MH(POPMALIMOHHON Cpelie U OTPaKaeTcs B MPO-
necce (GopMUpPOBaHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPTQEs CTyIeHTa.

B cooTBeTCTBUM € 3TUM NpPHU NMPOBEJCHUU ONEPATUBHOTO KOHTPOJSI MOTYT MCIIOJIBb30BATHCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBHIMOJTHSEMBIM paboTaM J1abopaTOPHOTO MPAKTHKyMa, TaK U K COOT-
BETCTBYIOIINM pa3JiellaM OCHOBHOH TUCIHMIUIHHBI «ATOMHAS (DU3HKAY.

KoHTponb ocyiiecTBiasieTcss TOCPEACTBOM TECTUPOBAHUS CTYIEHTOB MO OKOHYAHUU HU3y4Ye-
HUS TeM Y4eOHOU JAUCIUIUINHBI ¥ BBITIOJTHEHUS MIMCbMEHHBIX KOHTPOJIBHBIX PadoT.

[To uToram BBIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThl CTYAEHT COCTaBJISET MOAPOOHBIN
NUCHMEHHBINA OTYET, ONUPAsCh HA KOTOPBIN JOJDKEH B Oecelie C MperoaaBaTesieM IpoIeMOHCTPUPO-
BaTh 3HaHHME TEOPETUYECKOTO M HKCIEPUMEHTAJIbHOI0 MaTepHuala, oTHocsmerocs k padore. [Ipo-
BEpKa 3HAHUH CTYACHTAa OCHOBaHA Ha KOHTPOJBHBIX BOIPOCAX, MPUBEICHHBIX B OMUCAHUU PAOOTHI
U JIONOJHUTENBHBIX BOMPOCAX, KACAIOIIUXCS COOTBETCTBYIOIINX Pa3/IeIOB OCHOBHOM JUCIUTUIMHBI
«AtomHas usukay. [Tocne BeImoMHEHHS 1a00PaTOPHON pabOTHI CTYJEHT MPEAOCTABISET OTKOP-
PEKTUPOBAHHBIN B X0/1€ 3aIUThl MUCHbMEHHBIN OTYET O HEH.

JomnoauTenbHas Gopma KOHTPOIIT d3PPEKTUBHOCTH YCBOCHUS MaTepuasia U MPUOOPETCHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCSl B OTKPHITON MHTEPAKTHUBHOMW 3aIiuTe paboThl HA YCTHOM BBI-
CTYIUIEHUH TIepe/l ayIUTOPUEH COKYPCHUKOB. B 3TOM cirydae 3ammrTa MpoXOAHT B pEXKUME KPaTKO-
o JI0KJa/1a Ha KOH(QEepEeHIHH.

CompoBOXK/IEHHE CaMOCTOSITENFHON padOTHl CTYIEHTOB TAK)KE OPTaHM30BAHO B CIEAYFOIIHX
dopmax:

— BBITIOJTHEHHE CEMECTPOBON KOHTPOJIBHOM pabOThI 110 HHMBHIyaIbHBIM BapHAHTAM;

— YCBOEHHE, JIONOJIHEHUE U BHUKAHUE B pa3Oupaemble pa3fiesbl AUCHUILIMHBI IPH TOMOILHU
3HAHUH TOIyYaeMbIX IO CPENICTBAM H3YYEHHUS PEKOMEHIYEeMOW JHTEPaTyphl U OCYIIECTBISIEMOE
IyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAllUW, OPTaHU30BaHHBIC /ISl Pa3bsICHEHUS! MPOOJIEMHBIX MOMEHTOB ITIPH CaMoO-
CTOSITEIbHOM M3Y4YEHUU TEX WJIM UHBIX aclleKTOB pa3JesIoB ycBanBaeMoW MH(OpMaIMM B AUCLU-
TUTHHE.

K cpenctBam obecriedeHuss OCBOCHUS AUCLUUIUINHBI «ATOMHAs (U3UKa» TaKKe OTHOCHUTCS
AJIEKTPOHHBINA BaApUAHT yueOHOTO TOCOOUS 110 siFepHOMN (DU3UKE, BKITFOYAIOIIUHN B CeOs:

— JNIEKIIMOHHBINA KypC TUCIMILTUHBI «ATOMHas pu3nkay;

— KOHTPOJIBHBIE BOTIPOCHI IO KAXKAOMY pa3ielly YIeOHOH TUCIUTILTIHE;

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

K cpencrBam obecrieueHusi OCBOCHHUS TUCIMIUIMHBI «ATOMHasi (PU3HMKa» TaKKe OTHOCSATCS
AIIEKTPOHHBIE BapUAHTHI JOMOJHUTENBHBIX y4eOHBIX, HAYYHO-TIOMYJISAPHBIX U HAYYHBIX M3AaHUH 110
aepHOM (u3UKe.

Pexomenayercs ciemyrommii rpaduk U KaaeHAAPHBINA TUTAH CaMOCTOSITEIHHOM pabOTHI CTY-
JEHTOB IO Y4eOHBIM HeJeNsIM (8 Helenb):

Tunosble 3aJaHus IS CAMOCTOSATEIbHOM Pa00ThI CTYIEHTOB
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TCEMBI

Tema nnu 3ananue Texymeil paboTsl

Komn-
BO
4acoB

®dopwma npea-
CTaBJICHUA
pe3yJIbTaToOB

Cpoxku
BBIIIOJI-
HCHUA
(menenn)

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

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

1

CoOcTBEHHBIE 3HAYEHUS U COOCTBEHHBIE
¢dbyHKIMu orneparopos. Oneparop ["'aMuabTOHA.

VYCTHBIM ~ OTBET.
TekcToBBII  10-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.

VrioBoe U paguaibHOE pacipeeCHUe TIoT-
HOCTHU BEPOSITHOCTH.

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

CHGKTpaJ'IBHI)IG Ccpur B aTroMax MCJIOYHBIX
MCTAJIJIOB.

10

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

DONEeKTPOHHBIM  MapaMarHUTHBIA  PE30HAHC
(OI1IP) u ero mpusoxeHus. ATOM B JIEKTpUUe-
ckoM mote. Dddext lTapka.

10

VCTHBIT  OTBET.
TekcToBplli  HO-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
pabor.

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

12

VcTHBIT  OTBET.
TekcToBplli  HO-
KymeHT. Pedepar.
Brmonnenue

MPAKTUYECKUX

3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
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pabor.

9 MeTtoabl perucTpalud U ACTEKTOpPHl 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 JIa3epHOIO HU3IIyde- TexcroBblii  10-
HUSL KymeHT. Pedepar.
Brinonnenue
MIPaKTUYECKUX

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
OTPaHUYCHHBIMH BO3MOXHOCTSIMU 3]I0OPOBBSI.

8. Ilepeuens uH(pOPMANMOHHBIX TEXHOJOTMI, MCIOJIb3YyEMbIX NMPH OCYLIECTBJIEHUHU 00-
Pa30BaTeJIbHOIO NMpoLecca Mo JUCHHUIINHE (MOIYJII0)

8.1. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT Ui

WNudopmanronHble 00pazoBaTeIbHbIE TEXHOJOTHMM BO3HMKAIOT IPU HCHOJIb30BAHHUEM
CPEICTB MHPOPMAIIMOHHO-BBIYMCINUTENbHON TeXHUKU. OOpa3zoBaTelbHYIO Cpely, B KOTOpPOil ocy-
IIECTBIIAIOTCSA 00pa3zoBaTeIbHbIe HH(OPMAIMOHHbBIE TEXHOJIOTHH, ONPEACIAIOT paboTarolye ¢ Heil
KOMIIOHEHTBI:

— TeXHUYecKast (BUJ UCIIOIb3yEMbIX KOMITBIOTEPHOM TEXHUKHU U CPEJCTB CBSI3M);

— IPOrpaMMHO-TEXHHYECKas (IIPOrpaMMHBIE CPEJCTBA MOJIIACPKKU pealn3yeMoi TEXHOJIO-
UM 00yUYeHHS);

— OpraHM3alMOHHO-METOANYEeCKass (MHCTPYKLMHU y4YallUMCsl M IperojaBaTessM, Opranusa-
1Usl y4eOHOTO TpoIiecca).

[Ton 06pazoBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIIEH IIKOJIE TOHUMAETCSl CUCTEMA HAYYHBIX U
WH)KEHEPHBIX 3HAaHUM, a TaKkKe METOJI0B M CPEJCTB, KOTOPBIE MCIIONB3YIOTCA sl CO3/1aHus, cOopa,
nepeaaun, XpaHeHus 1 00paboTKu MHPOPMAIUK B MPEIMETHON 00JIaCTH BBICIICH IIKOJIBI. DopMH-
pyeTcs npsMasi 3aBUCUMOCTb MeXAY 3(()EeKTUBHOCTBIO BBIOJHEHNS Y4€OHBIX NMPOrpaMM U CTere-
HBIO MHTETPAIlMM B HUX COOTBETCTBYIOIIUX HH()OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHA.

WNudopmannonnas obpa3zoBareibHas cpesia MnpeacTaBiser co0oil HHPOPMALMOHHYIO CHCTe-
My, OOBEIMHSIONLYIO TOCPECTBOM CETEBBIX TEXHOJIOTHI, MPOrpaMMHbIE U TEXHUYECKHE CPECTBA,
OpraHu3allMOHHOE, METOJIMYECKOe U MaTeMaTHUecKoe obecrieueHue, MpeHa3sHaYeHHOE JUIsl TTOBBI-
nieHust 3G GEeKTUBHOCTU U TOCTYITHOCTH 00pa30BaTeNIbHOTO MpoIiecca MOATOTOBKU CIIEUAINCTOB.

XapakTepHOH 4epToil 00pa30BaTENbHON Cpe/bl SBISETCS BO3ZMOXKHOCTH CTYJICHTOB U Ipe-
nojiaBaresieil oopamarbes K CTPYKTYpPUPOBAaHHBIM y4€OHO-METOIMYECKUM MaTepHualiaM, o0ydaro-
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MM MYJIbTUMEIUHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETA B JII0O0OE BpeMs U B JI0O0H TOUKE Mpo-
cTtpadcTBa. [ToMuMo AOCTYmHOCTH ydeOHOTO Marepuaia, HEOOXOAUMO O00ECIEUYUTh 00ydaeMOMYy
BO3MOXXHOCTH CBSI3M C IIPEIOJIaBaTeieM, MOJyYeHHEe KOHCYIbTAlMH B OH-JIAH Wi odd-naitH pe-
KUMaX, a TakK€ BO3MOXKHOCTh MOJyYEHUS! WHAUBUAYAIbHON «HABUTallMU» B OCBOCHUU TOTO WIIU
uHoro npeamera. CTyIeHThl OyayT CTPEMHUTbCS K THOKOMY PEXUMY OOydeHUs, MOAYJIBHBIM MPO-
rpaMMaM ¢ MHOTOYHUCIIEHHBIMU MOCTYIJICHUSIMU M OTYUCIICHUSIMU, KOTOPbIE MO3BOJISAT HAKAIUIUBATh
3a4eTHbIE €IUHHIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOTO By3a B JIPYTOil C y4eTOM MpEAbLIYIIEro
OTIbITa, 3HAHHUM U HAaBBIKOB. [lo-TIpeskHEMY BasKHOI 7151 CTYZACHTOB OCTAHETCS BOZMOKHOCTh JINYHO-
ro pa3BUTHS U NPOPECCHOHATBLHOTO POCTA; MPOTPAMMBI MOIYYEHHUSI CTETIEHH U KOPOTKUE KYPCHI,
BO3MOXXHO, OyIyT MOJIb30BAaThCS OJMHAKOBBIM CIIPOCOM; PE3KO BO3pPACTET MOTPEeOHOCTH B IPO-
rpamMmax npoQecCHOHaTBHOTO 00YUYEHUS U aCHUPAHTCKUX MPOrpaMMax.

HNudopmaninoHHble TEXHOJIOTMH MOTYT OBITh MCIIOJNb30BaHbl P O0YyYEHUH CTYACHTOB He-
CKOJILKMMH crioco0amu. B camMoMm npocTom ciydae peaabHbIi y4eOHBIN Ipo1ecc UAET M0 OOBIYHBIM
TEXHOJIOTHSAM, a UH(OPMAIIMOHHBIE TEXHOJIOTHH MPUMEHSIOTCS JIMIIb JJI MPOMEKYTOYHOTO KOH-
TPOJIA 3HAHUI CTYIEHTOB B BHUJE TECTHPOBAHUA. DTOT MOJAXOJ] K OpraHM3aluud 00pa30BaTEILHOTO
mpolecca MpeCTaBiIsieTcss OYeHb MEePCIEKTUBHBIM BBUAY TOTO, YTO MPHU €r0 TOCTATOYHO HIMPOKOM
UCTIOJIb30BAaHUH YHHBEPCUTET MOXKET MOJIYYHTh CEPhE3HYI0 SKOHOMUIO CPEJICTB M3-3a Oosiee HU3KOU
CTOUMOCTH MPOBEICHUS CETEBOI0 KOMITBIOTEPHOTO TECTUPOBAHUS IO CPABHEHUIO C aAYJAUTOPHBIM.

[Tpumenenne oOpa3zoBaTeNbHBIX HH()OPMAIIMOHHBIX PECYpCOB B KAayeCTBE JIOTIOJIHEHUS K
TPaJAULIMOHHOMY y4eOHOMY IpoLiecCy MMeeT OOJbIIoe 3HAYeHHE B TeX ClydasX, KOrja Ha Kade-
CTBEHHOE YCBOCHME 00beMa yueOHOro matepuaia, npeaxycmorpennoro ['OC, He xBaraeT ayautop-
HBIX 3aHATHHA Mo ydeOHoMy IiaHy. Kpome Toro, Takas ¢opma opraHuzanuu y4eOHOTo Iporecca
OUYEHb BaXKHA IIPU HEOJMHAKOBOW HA4YaJIbHOW MTOATOTOBKE 00YYaIOIIUXCSl.

CrnenyeT 0cOOEHHO MOAYEPKHYTH, YTO MPH TAKOM MOJXOJAE KpaiHE BaXKHO 00ECIEYUTh MH-
TEHCHBHBII KOHTPOJIb CTEIIEHH YCBOSHHs MaTepuana. Kak mpaBumiio, mo Kaxmoil Teme MmperycMoT-
peHo 60bII0e M0 00BeMY KOHTPOJIBHOE 33JaHIe UITU KOHTPOJILHOE TECTUPOBAHUE.

Takum 00pa3om, HAKOIJICHHBIM OIBIT MPUMEHEHUSI WH(OPMAIIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTHI B yueOHOM Ipoliecce B pa3IMYHbIX BapUaHTaX MO3BOJISIET TOBOPUTH 00 OIpeIeIeHHbBIX
pEeUMyIIeCcTBaX MOJ00HBIX (POpPM OpraHM3aIMK Y4eOHOTo Mpoliecca:

— CTAHOBMTCSl BO3MOXHOH MPUHIMIIMAIBHO HOBasi OpraHU3alys CaMOCTOATENbHON paboThl
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTb y4eOHOT0 Mpolecca;

— Y CTYAICHTOB TIOSIBIISICTCS OTIONHUTEIbHAS MOTHUBAIHS K TIO3HABATEILHON IS TEITBHOCTH;

— JIOCTYTTHOCTb y4eOHBIX MaTE€pUaIOB B JIF000€ BpeMs;

— BO3MOXXHOCTb CAaMOKOHTPOJISI CTENICHH YCBOEHHsI MaTepualia 10 KaXI0i TeMe HeOTpaHH-
YEHHOE KOJINYECTBO pa3.
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8.2. IlepeueHb HEOOXOIMMOI0 MPOTPAMMHOI0 o0ecrevyeHust

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

2. NurerpupoBanHoe 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 Ha 2017-2018 y4eOHbIN TOJ Ha MpOrpaMMHOE 0Oec-
or 03.11.2017 neuyeHne B paMKax IporpamMmbl  koMmmanuu — Microsoft

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

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecnieueHue i 6e3onacHoi paboThl Ha KOMIbIOTEpEe — (DailIOBbINA aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa IlepeueHsp JIMIIEH3MOHHOTO IPOrPAMMHOI0 00eCIeYeHus
Kontpakt Ne69-AD®/223-D3 | KoMIUIEKT aHTUBHPYCHOTO MPOrPaMMHOTO obecriedeHust (Ipo-
ot 11.09.2017 JUICHUE TIPAB MOJB30BaHMS):
AHTUBHpYCHas 3amuTa (pu3ndeckux pabodyux CTaHUUN U cep-
BEPOB:

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

AHTHBHpYCHasl 3alldTa BHPTyaIbHBIX 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. Cucrema xommnbtorepHoil matemMatuki MATHCAD ¢ HeoOXxoauMbIMM TaKeTaMH paciliv-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbioTepHoir marematnku MATLAB + SIMULINK c¢ nHeobxomumbiMu
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

Kontpaxt Nel127-AD®/2014 ot | [IpenocraBienne GecCpovHbIX MpaB MOJIb30BAHUS MPOTPAMM-
29.07.2014 HBIM OOECTeUYeHHEM, BO3MOXKHOCTh 3arpy3Kd JHUIEH3UMOHHOTO
porpaMMHOTO oOecnieueHus yepe3 MHTepHer:

34



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 Hay4HbIxX pecypcos:
http://www.scintific.narod.ru/literature.htm
6. bosibmas Hay4dHAst OMOIMOTEKA!
http://www.sci-lib.com/
7. EcrecTBeHHO-HAay4HbIN 00pa30BaTeIbHbIN MOPTAI:
http://www.en.edu.ru/catalogue/
8. Texuuueckas OMOIMOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIUKIIONE NS
http://www.femto.com.ua/articles/
10. Akagemuk — CoBapy M SHIUKIIOTICINU Ha AKaJIEMHUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc physics/150/AtomHaas dusuka/
11. Buxunenus — cBOOOHAS DHIIMKIIOIE N,
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/Monaekyna/
[Topran «3nexTpoHHasT KOHDUTYpALTHSI
http://ru.wikipedia.org/wiki/DnekrpoHHas_koHbuUrypanus/
12. ®usnueckast SHIUKIONEIUS
http://www.femto.com.ua/articles/

35



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-TeXHH4Yeckasi 0a3a, HeoOXoauMMasi ISl OCYleCTBJIeHHsI 00pa3oBa-
TeJIbHOI0 Npouecca o JUCHUIINHE (MOAYJII0)

VYcenemHas peanu3anus NpenojJaBaHUs TUCHHMIUIMHBI «ATOMHas (HU3MKa» IMpearnojaraet
HAIMYME MHUHMMAJIBLHO HEOOXOIMMOTO ISl pean3aluy 0akaliaBpCKOW MporpamMMbl IepeyHsl 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
obecrnieueHrne JUCTAHIIMOHHOTO 00yUeHHs);

— Hajgu4ue HEeOOXOAMMOTo JHUIEH3MOHHOTO MPOTrpaMMHOr0 obecreueHus: (OomeparnuoHHas
cuctema MS Windows; unTerpupoBannoe oducuoe npmioxkeane MS Office; crucTeMbl KOMITBIO-
teproit matematuki MATHCAD u MATLAB+SIMULINK ¢ HeoOX0QuMBbIMU TYyJTOOKCaMH.

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;

— (otosnekrponnsle kacceta MOPC-6 (MHOrokaHajbHasi ONTHYECKas PErHCTPUPYOLIas
cuctema) s crekrporpada MCII-28;

— uckposoi 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)».

IIpu ucnonp30BaHUM 3JIEKTPOHHBIX M3JAaHUN BY3 JIOJDKEH 00€CIEUNTh KaXI0Tro o0yvarole-
TOCsl BO BPEMsI CAMOCTOSITEIEHOM TIOJATOTOBKM pab0YMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
JI0M B VIHTE€pHET B COOTBETCTBHU C 0OBEMOM H3YyUaEMbIX JUCLHUIUIMH.

36
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Bug pabor

MarepuanbHO-TeXHUYECKOE 00eCriedeHNE AUCITUTUTHHBI
(MOmyJIs1) M OCHAIIIEHHOCTh

1 Jlek1IMOHHBIE 3aHATUS

YyeOHast ayaIuTOpHUs A MPOBEACHUS 3aHATHH JICKIU-
oHHoro tumna — aya. 201, kopmn. C:

KommuiekT yueOnoit mebenu Ha 150 mect; mocka yueb-
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).

JIeKIIMOHHAsT ayJUTOpPHUs, OCHAICHHAs IMPE3CHTAIMOH-
HOUM TEXHUKOH (MIPOEKTOpP, IKpPaH, KOMIBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIIUM TIporpaMMHbIM obOecnieueHueM (I10), a tak-
K€ JOCTATOYHBIM KOJIMYECTBOM ITOCAOYHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W).

2 [IpakTruueckue
3aHATHUSL

AynuTopusi OCHaIIEHHAs TPeMs MEJIOBBIMH MJIM MapKep-
HbIMU JIOCKaMM, IpPE3E€HTAllMOHHOW TEXHUKON (TIPOEKTop,
9KpaH, KOMIBIOTEP/HOYTOYK) © COOTBETCTBYIOIIUM IIPO-
rpaMmmHbIM oOecnieueHueM (I10), a Takxke JOCTaTOUHBIM KO-
JIMYECTBOM I1OCAJOUHBIX MECT:

Ne 209¢ (npoexrop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

3 JlaGopatopHbie
3aHATUS

«YuebHas 1abopaTopusi aTOMHOU U SIEPHON PUBUKI»:
aya. 225¢ (cM. HUKECTIEAYIONTYI0 Ta0IuIy).

4 I'pynnoBsie
(MHIUBUyaTbHBIC)
KOHCYJIbTallUH

Aynuropuu:
209c, 207¢c, 205¢

5 Texymuii KOHTPOJIb,
IIPOMEKYTOUHAs
aTTecTalus

Aynuropuu:
209¢, 205¢

6 CamocrosiTenbHas
paboTta

Kabuner ans camMocTOsTENbHOW pPabOThI, OCHAILEHHBIN
KOMITBIOTEPHOW TEXHUKOM C BO3MOKHOCTBIO IMOJAKIIOUEHHUS K
cetn «l/HTEepHET», NpOrpaMMol SKpAaHHOIO YBEIMUYEHUS H
00€eCneUeHHbI TOCTYNIOM B 3JEKTPOHHYI0 MH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA:
208c¢, 204c

«Y4yeOHas 1adopaTopus ATOMHOI U siiepHOIl pusukm», aya. 225¢

JlabopaTopHbie padoThI
Mo JUCHHUILIHHAM:
«AToMHas GpuU3NKay,
«Du3nka aTOMHOrO siIpa
Y DJIEMEHTAPHBIX YaCTHUI»

Ob6opynoBanue u MPOrpPaMMHO-
TEXHUYECKOE OCHaleHue ydeOHou smadopa- | Kon-
TOPUHU, OTHOCSIIHUECS TONBKO K JIaHHBIM | BO

AUCHUIIIIMHAM

Ycranoska @KJI-6 ¢ ocummiorpadpom CQ-
5010A

Vcranoska JIKK-2 ¢ camonucuem H307/1 1

Ne-He nazep JII'H-203 c BoabTMETpOM,
KOMIIBIOTEPOM U PUHTEPOM
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Jla6opaTtopubie kommuiekchl JIKK-4 u JIKK-
5

Criextporpadsr JIDC-8 u kBapuessiii MCI1-28

®doroanexrponnbie kaccera MOPC-6 (MHO-
rOKaHaJbHAsl ONTHUYECKasi PErUCTPUPYIOLIast
cucrtema) s cnekrporpada JDC-8

®doroanexrponnbie kaccera MOPC-6 (MHO-
rOKaHaJbHAsl ONTUYECKasi PErUCTPUPYIOLIast
cucrtema) s cnekrporpada MCITI-28

Hozumetp JAPI'3-02 u no3umeTp-pagruoMeTp
MKC-05

CI/IFHaJ'II/ISaTop 3aIrpA3HCHHOCTH

JlabopaTopHasi yCTaHOBKa 10 HM3MEPEHHIO
neproJia moxypacnaia

Paguomerpsl ¢ ocummiorpagomM u mepe-
CUETHBIM NIPUOOPOM

JlaboparopHas ycranoBka YJIII-1

CUMHTWUIALMOHHBIE TPUOOPHI Pa3IUYHbBIX
THUIIOB

[lepcoHanpHble KOMIBIOTEPHI C YCTaHOBJIEH-
HBIM TPOrPaMMHBIM KoMILIeKcOM «®Du3nka
Mukpomupa (MI'Y)»

HaGopHble KOMITIEKTBI IS TPOBEICHHUS Jia-
00paTOpHBIX PadOT (COETUHUTENBHBIE MOIY-
JIM, IIHYPBI, KaOeITH, epexoIbl U JIp.)

38




