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|. AHHOTAIMA
1. HaumeHoBaHue JUCHUILUIUHBI B COOTBETCTBHH € Y4€OHBIM IIAHOM
AToMHas pu3nKa

2. lleb 1 3a12a4M AMCUMILINHBI
[1enbto OCBOEHUSI AUCLUILIMHBI SIBIISIETCS:
co3zaHue (yHAaMeHTaJbHOW 0a3bl 3HAHWH, HA OCHOBE KOTOPOH B AaJbHEHIIEM MOXKHO Pa3BUBAThH
Oonee yriyOJeHHOE M JAETAIM3MPOBAHHOE M3YYEHHUE APYIHX Pas3/ieioB (PU3MKH M CleNUATM3UPOBAHHBIX
KYpCOB.
3ajauamMy OCBOEHMS TUCLUILINHBI SBJSIFOTCS:
®  U3ydyeHUE OCHOBHBIX IIPUHLMIIOB KBAHTOBOM TEOPHY;
® YCTAQHOBJICHUE CBSI3M MEXIY Pa3siIMUHbIMU (M3MYECKUMH SIBJICHUSIMH, BBIBOJI OCHOBHBIX 3aKOHOB B BHUJIE
MaTeMaTHYeCKUX YpaBHEHUH;
® [IOCTAHOBKA M aHAJIN3 33/1a4k, IPUMEHEHUE PA3IMIHBIX METOAOB PEILICHUS.

3. Mecto iucuumniinnbl B crpykrype OOIT

JucnuniHa «AToMHas gu3nka» oTHOCUTCS K Moaymo 2  «Jlucuuruinnel, Gopmupyromue OIIK-
KOMIIeTeHIIMM» 0a30Boil yacTu yueOHOro ruiaHa. OHa CTaBUT CBOEH 1€bI0 MO3HAKOMHUTH CTYAEHTOB C
OCHOBAMHU 3KCIIEPUMEHTAIILHOM M TEOPETHUYECKOW aTOMHOM (U3MKM C TE€M, UYTOOBI BBITYCKHUK HMeI
JOCTaTOYHO TIOJTHOE TPEACTaBICHNE 00 OCHOBHBIX PE3YJIbTaTax M COBPEMEHHBIX TEH/ICHIMSIX B Pa3BUTHUH
9TOW HayKH. DTO KacaeTcs B IIEPBYIO OYEPElb OCHOB KBAHTOBOM TEOPHH.

YpoBeHb HavaJIbHON MOATOTOBKH OOYYArOMIEroCs JUIsl YCIIEIIHOTO OCBOSHUS TUCHMIUIMHBI: UMETh
IIpEJCTaBICHUE 00 OCHOBHBIX MOHATUAX U 3aKOHaX (PU3MKM B paMKax IPOrpamMMbl CpeIHEH HIKOJbl; 3HATh
Kypc o01meit pU3uKu 1 MaTeMaTHYECKUX JUCIUILIMH B PaMKax MPOrpaMMbl 4-X CEMECTPOB YHUBEPCUTETA.

TeopeTrnueckue TUCUUILIMHBI U IPAKTUKH, I KOTOPBIX OCBOEHHE «ATOMHAas (hpU3UKa» HEOOXOIMMO Kak
MPEIIECTBYIOLIEE, BKIIOUAIOT KYPChl KOHIEHCUPOBAHHOTO COCTOSHHUSI.

4. O0beM TUCHHILIMHLI: 4 3aueTHbIe eqUHMLEBL, 144 akaTeMHUYeCKHX YacoB, B TOM YHCJIe KOHTAKTHASA
padoTa: jexiun 36 4acoB, MpakTHIecKue 3aHaTrs 18 Jaco, camocTositeibHas padora: 904acos.

S. Hepeqeﬂb IVIAHUPYEMBIX PpPe3yabTaToOB Oﬁy‘leHI/lﬂ nmo JUCHMIIVIMHE, COOTHECCHHBIX C
IVIAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA 06pa3OBaTeJ'lI)HO]71 IporpaMmmMmabIl

IInanupyemsie pe3yabTaThl ITnanupyemsle pe3yJibTaThl 00y4eHHs 10 AUCHHUILINHE

0CBOEHHUSI 00pa30BaTeJIbLHOM

nporpamMmsl ((popmMupyembie
KOMIICTEHIIUH)

OIIK 7 3HaTh: OCHOBHBIE 3aKOHBI U ()OPMYJIbI, TUITUYHBIE AJITOPUTMBI
CIOCOOHOCTh MIPUMEHATH | pEIeHHs 3a/1a4.

3HAHWUSA MaTeMaTHKH, QU3UKU U | YMeTh: pelarth TUITMYHbIEC 33]ja4l HA OCHOBE BOCIIPOU3BEIACHUS
€CTECTBO3HAHUSA, XUMHHM M | CTaHJAPTHBIX AJITOPUTMOB PELLICHHUS.

MaTEpUaIOBEICHUS, TEOPUH U
MaTepuaIoBeIeHUs u
MH(POPMALMOHHbIE TEXHOJOTHH
B MHHOBALIMOHHOM JESITETIbHOCTH.

6. @opma nMpoMeKyTOUHOM aTTecTaluM — YK3aMeH (5 cemecTp).

7. SI3bIK MpenogaBaHus - PyCCKU.

Il. Conep:xanne TUCHUILIUHBI, CTPYKTYPHPOBAHHOE M0 TeMaM C YKAa3aHHEM OTBEIEHHOro0 Ha HHUX
KOJIMYeCTBA aKaJleMHUYeCKHX YACOB U BU/I0B YUCOHBIX 3aHATHH
1. 151 cTyieHTOB 04HOI hopMBbI 00yUeHUS



HanmenoBanne pa3aciioB U TEM

Bcero

KonraktHas
pabora (Jac.)

Jleknuu
[IpakTnueckue
3aHATHUS

Cmoct
OAIT.
pabGora

1. Muxpomup. Macmtadbsl. KoHCTaHTHI.
HeB03MOXHOCTE OnMcaHus SBJICHUM B MUKPOMUPE B paMKax
KJIacCCHYeCKOM Teopuu. AToMHas pU3uKa Kak (pu3nKa
KBaHTOBBIX sABJICHUN. [IOpsSAKY BEIMYUH PACCTOSHUNM U SHEPTUM
IUI aTOMHO-MOJIEKYJIIPHBIX IIPOLIECCOB.

2. Bouinbl ¥ KBaHTBI. PaBHOBECHOE
NIEKTPOMAarHUTHOE U3JIy4YEHUE B MOJIOCTU. 3aKOHBI Penes -
Jxunca u Buna. I'unoresa [1nanka. KBaHTbI u3iryyeHus.
®opmymna [lnanka. 3akon Credana-boapiiMana u 3aK0H
cmenienns Buna. ®@orosddexr. Ombrtet ['epria u CroneTosa.
3akoH OiHIITeHA. PaccesHue 371eKTpOMarHUTHOTO U3TyYEHUS
Ha cBoOOAHBIX 3apsinax. D ¢ext Komnrona. TopmosHoe
peHTreHoBcKoe n3nydyenue. Kanrossiit npeaen. Audpaxmus
BOJIH.

3. Yacruusl M BOJHBI. [wumnore3a pae-bpoitns.
Bonnossie cBoiictBa wactuil. OnbiTel JeBuccona-/xepmepa u
Tomcona. Bosubl ne-bpoiins. BonHoBolt maker. daszoBas u
rpymnmoBas CKOpOCTb BOJIH ne-bpoits. ITpuHnun
HEOIPEACIEHHOCTH.

4. OcHOBHBIE JKCHEPHMMEHTAJIbHbIEC [JaHHbIEC O
crpoennun aroma. Omneitel Pesepdopna. Omneir Ppanka u
I'epua. Omnbitel Yansuka. M3ydeHue crekTpanbHBIX Ccepuid
aTOMOB BOJIOPOJA.

S. OcHoBBI KBAHTOBO-MEXaHHYECKHX
NpPEeICTABJICHU O CTPOEHHH aTroma. KopnyckynspHeie
cBoiictBa wuznydeHus. Dotordpdexr. Dddexr Kommrona.
Crnektpel ucnyckanus u noriouieHusi. CreKTpallbHbIE CEPHUH.
Komb6unaropusIit MIPUHIAIL. OnbIThI ®Ppanka-I 'epua.
[Toctynater  bopa. [udpakums snektpoHoB.  [IpuHumm
HeonpeneneHHoCcTH. IIporece n3mMepeHnst B MUKpOMUDE.

6. OaHO3/JIEKTPOHHBIH ATOM. YpaBHEHHE
[IpenuHrepa ¢ HEHTPaIbHO-CUMMETPUYHBIM TOTCHIIMAIOM.
Pa3znenenue nepemenHbIx. OnepaTropsl L? L,, uX cOGCTBEHHEIC
3HaueHus U pyHkuuu. PagnansHoe ypaBHeHue. Y pOBHU
sHepruu. KBanToBble uncna. AToM BOAopoJa. Y poBHHU HEPTUN
1 BOJIHOBBIE (DYHKIIMU CTAllMOHAPHBIX cocTosiHUI. VX cBolicTBa.
Briposxaenue ypoBHei 1o opOUTaIbHOMY MOMEHTY.
OpOuTanbHBI MEXaHUIECKUN U MAarHUTHBI MOMEHTHI
anekTpoHa. MaraetoH bopa. DkcnepuMeHTaabHOe
ONpeIeTIeHUE MarHUTHBIX MOMEHTOB. CIIMH AJIEKTPOHA.
CoOcTBEHHBII MAarHUTHBIA MOMEHT 3JIeKTpoHa. CIIMHOBOE
TUPOMAarHuTHoe oTHoueHue. [IoHaTHe 0 mpaBuIax CI0KEHUS
HEB3aUMOJCHCTBYIOIIUX MOMEHTOB KOJIMYECTBA JBUKEHUS.
Cnun-opOuTaibHOE B3auMoiecTBUE. TOHKas CTPYKTypa
CIeKTpa aToma Boxopoja. PopMyiia TOHKOU CTPYKTYPBI

(Iupaka).

© | (mabopaTopHbIc)




7. MHoro3/ieKTpoHHbIe aToMBbl. OO01111Ee
IIPUHIIMIIBI ONTMCAHUS MHOTO3JIEKTPOHHOTIO aToMa.
[IpencraBnenue o pacmpeneieHn: 00bEMHOT0 3apsaa u
NEKTPOCTATUYECKOrO NMOTEHIMANIA B aToMe. OTHOIIEKTPOHHOE
COCTOSIHHME. 3all0JTHEHUE ATOMHBIX COCTOSIHUM 3JIEKTPOHAMHU.
ATOMHBIE 000JI0UYKHU U OJ000J0UYKHU. DIIEKTPOHHAsS
KoHurypanus. Mepapxus B3auMoAeHCTBUI B
MHOT'03JIEKTpOHHOM atoMme. [Tpubmmkenue LS u jj-cBs3eid.
Tepm. Tonkas crpykrypa tepMma. IIpasuino narepsanos Jlannue.
CnyH 1 MarHUTHBIA MOMEHT HYKJIOHOB U A1pa. CBEpXTOHKas
CTPYKTypa aTOMHBIX CHIeKTpoB. M3oTonuueckue 3¢hpekTol B
aToMax. ATOMBI HIEJIOYHBIX METAJIJIOB. ATOM TI'eJIHs.
CummeTpus BOJTHOBOW ()yHKIIMH OTHOCUTEIILHO IEPECTaHOBKU
9NEeKTPOHOB. CHHIVIETHBIE U TPUILIETHBIE COCTOSIHUS.
OomenHoe B3aumo/eiictBue. OCHOBHOE COCTOSIHUE aToMa
renus. [lonarue 06 aBrononuszauuu. [lepuoanueckas cucrema
anemeHTOB. [IpaBuio Xynaa. OCHOBHBIE TEPMBbI aTOMOB.

8. DJICKTPOMArHUTHBIC IIepexoAbl B aTOMax.
N3ydyenne BO30OYyxJIeHHBIX aTOMOB. CIIOHTaHHOE H3JIy4YECHHE.
[lornomenne W  BbIHYXJAEHHOE  u3nydeHue. CBOHCTBO
UHAYUUPOBAHHOTO  W3nydyeHus. OnNTHYEeCKHEe  KBAaHTOBBIE
reHEepaTophI (J1a3ephl).

9. Pentrenosckue CIIEKTPBHI. Ilepexonsl
BHYTPEHHUX DJIEKTPOHOB B aromax. XapaKTEepUCTUYECKOE
PEHTIeHOBCKOE M3nydeHue. 3akon Mozmu. Dddekt Oxe.

10.  Artom B moJie BHEIIHUX CHJI. ATOM B
MarHuTHOM noJie. Cnaboe u cunpHoe nojie. @axrop Jlanze.
D¢ddextrl 3eemana u [lamena - baka. DnekTpoHHBIN
napaMarHuTHbIN pe3oHanc (O11P). ATom B 31eKTpUUECKOM
none. D¢ ekt Llrapka.

11.  Mouekyaa. AnmabaTuyeckoe NpUOIMIKECHHUE.
MonekyiapHbIl HOH Bojopoaa. Moinekyna Bogopozaa. Teopus
laiitnepa-Jlongona.  CnapuBaHue  3J€KTpPOHOB.  TepMmbl
IBYXaTOMHON MOJEKyJbl. XUMuyeckas cBsA3b. KoBaneHTHas u
MOHHAas CBsA3U. BaseHTHOCTE. HacklieHne XMMHYECKUX CBA3EH.
MonnexynsipHass ~ opOurtans.  I'mOpuamsanuss — opOuTamnei.
OneMeHThl  cTepeoxumMuu.  OOmmMe  TPEACTABICHHS O
KonebaTelbHOM M BpAIlaTeIbHOM  JABWKEHMM  Siiep B
Mosiekynax. CHeKTpbl JBYXaTOMHBIX MOJIEKYN. OJEKTPOHHO -
KosiebaTenbHbI - BpamarenabHblil nepexon. IIpaBuma orbopa
JUIs  DJEKTPOMAarHUTHBIX  IEPeXOJ0B B  JBYXaTOMHBIX
Moutekynax. [Ipuanun @panka - Konjgona.

12.  Makpockonuyeckue KBaHTOBbIe SIBJIEHMS.
CuMMeTpHsl KpUCTAJUIMYECKUX PELIETOK M 30HBI bpuiuirosHa.
VYpasuenune Illpenunrepa um BojHOBas (QYHKIUS 3JIEKTPOHA,
JOBUKYIIETOCS B INEPUOAMYECKOM IIOJE. DJHEPreTUYECKHH
CHEKTp  DJIeKTpOHa,  oOpa3oBaHME  30H.  3alOJIHEHHE

JHEPreTUYECKUX 30H. 30HHBIE MOJEIHN METAJLJIOB,
MTOJIyMETAJIOB, MTOJIYTIPOBOAHUKOB u JIUBJIEKTPUKOB.
[IpoBogumocts  MeTamnoB. CoOCTBEHHAass W TpHUMECHas
MPOBOJIUMOCTh MOJTYTIPOBOTHUKOB. [TIpoBoguMoOcCTH B

MarHuTHOM mone. Dddexr Xomna. KantoBble KkonebaHus
KPUCTAJUTNIECKOH permeTKd, GoHOHBI. THITBI TBEPIBIX TEIN.

13. Crarucruyeckoe pacnpenejenune Pepmu-
Jupaka u bose-Jiinmreiina. KsaHTOBas craTuCTHKA.




®a3oBoe nmpocrpancTBo. DyHKIMs pacupenencHus. MneanbHblil

boze-raz. Cratuctuka boze-Ditnmrelina. ®epmu  ras.
Cratuctuka ®epmu-/lupaka. BoIpox1eHHBIN u
HEBBIPOXKJIECHHBIA JIEKTPOHHBIN ras.
14. JHeprust ®epMmu. N3o0sHepretrnueckue
MOBEPXHOCTU. 3akoH nucrepcud. OddexkruBHas wmaccal 6 1 1 4

anekTpoHa. [II0THOCTh ANMEKTPOHHBIX COCTOSIHUMN, 3aBUCUMOCTD
OT DJHEpPruu. OJEKTPOHBI U JbIpKH. YpoBeHb Depmu B
MeTaJlIaX, MOJyMeTaJlIaX, MOJIYIPOBOIHUKAX U JUIJICKTPUKAX.

15. CBepxXnpoBOAMMOCTb M CBEpPXTeKy4YecTb W HX| 6 1 1 4
KBaHTOBasi nmpupoaa. Mueanpupiii 603e-ra3. CBepXTEKy4eCTh.

I'a3 (bepMu-uacTuil. CBepXnpoBOIUMOCTb.
Dddexr/Ixo3edcona. Dhdext Maiicuepa.
108 | 36 18 54
Ixzamen| 36 36
HUTOI'O| 144 | 36 18 90
I1l. TlepeyeHbp y4eOHO-MeTOAMYECKOro o0eclmeYyeHUs] [JIsI CAMOCTOSITEIbHONH PadoThI

o0yvyarumuxcst 1o JMCHUIIMHE
—  NJAaHbl NPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUIL.
— MemoouuecKue peKoMeHOauuu no Op2aHu3ayuu camoCmoaAmenbHol padomot CmyoeHmos.
—  mpedosanus K peiumunHz-KOHmpoio.

IV. ®oH OLIEeHOYHBIX CPeACTB /ISl NMPOBeIeHUs] MPOMEKYTOUHON aTTeCTAMU 00yYAIOIINXCS

10 JMCHHUIIHHE

Dopma nposedenun IK3ameHa: CTyJCHTHI, OCBOUBIINE MPOrpaMMy Kypca «AToMHasi PU3UKa» MOTYT
IIOJIyYUTh OLICHKY II0 MTOraM CEMECTPOBOM M IIOJIYyCEMECTPOBOM PEUTHMHIOBOM aTTECTalMU COIJIACHO
[TonoxkeHus o PEeUTUHIOBOM CHUCTeMe OOy4YeHHsS M OLIEHKHM KadecTBa yueOHOU paboThl cTyneHToB TBI'Y
(mpotoxos Ne5 ot 31 oktsa6pst 2017 r.).
Ecin ycnoBust «llonoxkeHust 0 peWTUHIOBOM CHUCTEME ...» HE BBIINOJIHEHBI, TO 3a4€T CHAETCS COIIACHO
[TonoxxeHns o MpOMEXKYTOUHOM aTTecTaluu (dK3amMeHax U 3ayeTax) cryneHToB TBI'Y (mpotokon Ne5 ot 31
okTs10ps 2017 r.).

1. TunoBbie KOHTPOJIbHBbIC 3aJaHUsl [JI1 T1POBEPKM YPOBHA Cc(POPMHUPOBAHHOCTH
komnereHuuu OIIK 7: cnocoOHOCTh MPUMEHATh 3HAHMS MAaTEMATHKU, (M3UKU U €CTECTBO3HAHMS, XUMUU U
MaTepualiOBEACHUS, TEOPUM U MaTepualioBeleHUs W HWH()OPMAlMOHHBIE TEXHOJIOTMM B HHHOBAlIMOHHOMN
JEATENIbHOCTH.

Jran TunoBbie KOHTPOJIbHbIE IToxa3aTenu U KpUTEepPUU OLlEHNBAHUS
(¢opmupoBanus | 3a1aHusA AJI51 OLEHKHW 3HAHMM, KOMIIeTECHIIUH, IIKAJIa OLleHUBAHUS
KOMIIeTeHIUH, B YMeHUii, HABBIKOB

KOTOpPOM
y4yacTByeT
AUCHMILINHA
IIPOMEXKYTOUHBIN | 3adanusn ona  npoeepku | Bwvicokui Cpeonuii Huskuu
chopmuposannocmu ymenuii: | ypoeens ypogenp YpogGeHb
(3 6anna no | (2 6annano | (I 6ann no
Kaxcoomy Kaxcoomy Kaxcoomy
Kpumepuio) | Kpumepuio) | Kpumepuio)
Pemuth 3azady: Jns | [lorumaer | [lonumaer | [lommmaer
HEKOTOPOro MeTajia KpacHas | (U3HKy ¢busuky ¢busuky
rpanuina goroddpdekra B K=1,2 | aBneHus, SABJICHUA, SABJICHUA,
pasza MEHBIIIE YacTOThI | YKa3aHHOIO | YKa3aHHOTO | YKa3aHHOIO
Ma/1af0IIEr0 U3ITy4yeHUsS. | B YCJOBHMM | B YCIIOBUHU | B YCJIOBHH
Omnpenenuts paboTy BBIXOAA | 33aJauH. 3aJ1a4H. 3a/1a4H.
AJIEKTPOHA (B 1.B.) U3 JIAHHOTO | 3HAET 3Haer 3Haer
MeTaJula, eciI MaKCHMajbHas | GopMyy bopmyy bopmyy




CKOpOCTh OTORJIEKTPOHOB | poTtoddpdex | poTorddex | poroaddera.

paBHa Vn=6-10"m/cek. Ta U | Ta. C  Tpynom
YBEPEHHO HeysepeHH | mpumensier
MPUMEHSIET | O ee,
ee, MPUMEHSET | 3alKUChIBast
3anuceiBas | ee, HEOO0XOIMMBI
HEOOXOJUM | 3amucChiBast | €
ble HEOOXOJUM | COOTHOIICHU
COOTHOLLEH | bI€ s1.
usl. COOTHOILIEH
[Tonyuaer usl.
peuieHue. [Tonyuaer

pelIeHuE.

Pemnmute 3a7a4y Haititu | [Tornmaet ITouumaet ITonumaer

KomMMyTatop [X, Lz] MaTeMaThye | MaTeMaTudye | MaTeMaTu4yec
CKUH CKUH KU anmnapar
armapar armapar KBaHTOBOM
KBAaHTOBOM | KBAHTOBOM | TEOpUU, U C
TEOpPHH, U | TEOPUH, HO | TPYJAOM
3aMKCHIBACT | HEYBEPEHHO | 3alHCHIBAET
OCHOBHbIE 3alMChIBAET | OCHOBHBIE
COOTHOILIEH | OCHOBHBIE COOTHOILIEHU
nst COOTHOIIIEH | KBAaHTOBOM
KBaHTOBON | Us MEXaHUKH.
MEXaHUKH. | kBaHTOBOM | [lomyuaer
[Tonyuaer MEXaHUKH. | HETIPaBUJIbH
npaBuibHbl | [lomywaer BII OTBET.
i OTBeT. MPAaBUIIbHBI

1 OTBET.

3aoanusn onsa npoeepku | Boicokui Cpeonuii Hus3skuu

chopmuposannocmu snanuii: | ypoeenv (3 | yposenv (2 | yposenv (1
banna no | banna  no | 6ann no
Kasxcoomy Kaxcoomy Kaxycoomy
Kpumepui) | Kpumepui) | Kpumepuio)

3uHatp nocrynarel bopa. 3Haer 3Haer 3Haer
MOCTYJIaThl | MOCTYJIAThl | OCTYJNAThl
Bbopa. Bbopa. bopa. Ho rue
YnMmeer Heysepenn | ymeer
MPaBUIBHO | O  CTPOWT | MPABUIHHO
MOCTPOUTH | SHEPreTHYE | MOCTPOUTH
SHEpreThye | CKYyIo SHEepreTuyec
CKYIO quarpammy | Ky
auarpammy | aroma. auarpammy
aToma. aToMma.

CnuH u MarHuTHBIA MoMeHT | Mmeer Nwmeer HNwmeer

AJIEKTPOHA. YETKUE YETKUE HEKOTOpBIE
MpeJcTaBie | MpeJcTaBie | MpeAcTaBleH
HUS 0 | HUS 0 | us 0
CcOOCTBEHHO | COOCTBEHHO | COOCTBEHHOM
M M MEXaHUYECK
MEXaHMYEeCK | MEXaHUUYECK | OM (CIIUHE) U
oM (crmmHE) | OM (CHHMHE) | MATHUTHOM
" " MOMEHTE
MarHUTHOM | MarHUTHOM | 3JIEKTPOHA.
MOMEHTE MOMEHTE N He ywmeer




DNIEKTPOHA. | 3JICKTPOHA. | OLICHUBATh
n ymeer | I ¢ Tpyznom | BeTUUUHY
OLICHUBATh | OLIEHUBAET | HPQEKTOB,
BEJIMYNHY BEIMYMHY | CBS3aHHBIX
s dekToB, | 3h(heKToB, | CO CIIMHOM.
CBSI3aHHBIX | CBSI3aHHBIX

CO CIIMHOM. | CO CIIMHOM.

Memoouueckue mamepuansl, onpeodensaouiue npPoYeodypvl OUECHUBAHUA 3HAHUI, YMEHUI,
HABbIK06 U (US1) Onblma 0esAmeabHOCH U, XAPAKMEPU3YIOUUX IMansvt Yopmupoeanus KoMnemeHyui.

WurepHer-pecypce «Snepuas pusmka B Mutepuere» http://nuclphys.sinp.msu.ru/

V. IlepeyeHb OCHOBHOIl W [JONOJHUTEIBHOH Y4eOHOH JIMTepaTypbl, HeOOXOAUMOM 111 OCBOCHHUSI
AUCHMIIHHBI

a) OCHOBHAasl JIMTepaTypa:

1. MateimieB A.A. AtomHas pusuka / A. A. MareimeB; A.A. Marsimes. - Cankr-IleTepOypr :
W3narensctBo [lonurexuuueckoro ynusepcuteta, 2014. - 531 c. - (Ousuka B TEXHUUECKUX
yHuBepcuterax). - ISBN 978-5-7422-4209-3.

Pexxum noctyna: http://biblioclub.ru/index.php?page=book&i1d=362983

2. bpayn Anekcannp ['eoprueBud. AToMHas U siaepHas Gu3uKa. DJIEMEHTH KBAHTOBOW MEXaHUKH.
[TpakTukym : Yuebnoe mocobue / bpayn Anekcannp ['eopruesud, Jlesutuna M3a6enna ['puropeeBHa. - 1. -
Mockga : OOO "Hayuno-uznarensckuit ienrp MHOPA-M", 2016. - 88 c. - ISBN 978-5-16-010798-1.
Pexxum moctyna: http://znanium.com/go.php?id=502451

3. Kypc ¢pusuku: B 3-x 1. T.3: KBantoBas ontuka. AtomHas ¢pusuka. Ousnka TBEpAOro Tela.
du3nka aTOMHOTO sI/Ipa U 3JIEMEHTApHBIX YacTull. - Mocksa: Jlans", 2016. - 320 c.: un. - (Y4ueOHUKHU AJis
By30B. CrnienuanibHas auteparypa). - JomnymieHo HayuyHo-MeToan4ecKuM COBETOM MO (hU3HKe
MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoii denepannu B KadecTBe yd4eOHOTO MOCOOUs Aiist
CTYJICHTOB BBICIIUX Y4eOHBIX 3aBe/IeHUH, 00yJarONINXCs 0 TEXHUUECKUM U TEXHOJIOTUYECKUM
HANPaBJICHUSAM H CHIEIHATBHOCTSM. - [Ipenm. ykas.: c. 294-301. - ISBN 978-5-8114-0687
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=71763

0) 10MOJIHUTEJILHAS JIUTEepaTypa.

1. Uponos U. E. 3agaun nmo odmeli puzuke /M. E. Uponos. - Mocksa: Jlans", 2016. - 416 c. : ui
tabu. - (Kimaccudeckue 3aladHUKU ¥ MPAKTUKYMBI) (YueOHUKY 11 By30B. CrieruaibHas JJUTepaTypa)
(Knaccuueckas yue6Hast nureparypa no gusuke). - ISBN 978-5-8114-0319-6.

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=71750

2. CuyxuH [[.B.O0Omwuii kypc ¢usuku / JI.B. CuByxus. - 4-e u3a., crepeot. - Mocksa : @u3MaTiurT,
2005. - 560 ¢
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=82991

VI. TIlepeuenr pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHUKALMOHHOH cetn  «MHTepHET»,
HeO00XOAMMBIX /IJIS1 OCBOCHMS TMCHMIIIMHBI (MJIM MOTYJIS)

1. Snepnas ¢usuka B MnTepHere http://nuclphys.sinp.msu.ru/

2. DnexTpoHHas 6ubnuoreka uznarenbcrsa Jlans: http://e.lanbook.com/
3. VYuusepcuterckas oubmmoreka ONLINE: http://www.biblioclub.ru/
4. Caiit wznarensckoro goma FOPAMT: http://www.biblio-online.ru/

VII. Meroanueckue yka3aHus JJ1s1 00y4al0IIUXCSI 110 OCBOEHUIO THCHUILIMHBI
— NAHbL RPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUIL:
Cemunap 1: Pemenue 3a1a4d Ha Temy «KBaHTOBBIE CBOMCTBA M3myueHus». [Ipumepsl 3aaau:

1. UyBCTBUTEIBHOCTh CETYATKH IJ1a3a K JKEITOMY CBETY C JUIMHON BOJHBI A=600HM cocTaBisieT
P=1,7-10""® Br. Cko1bK0 ()OTOHOB JOJKHO MAJaTh EKECEKYHIHO HA CETIATKY, YTOOBI CBET GbLI BOCIIPUHST?
2. @DOTOH, UMIYJIBC KOTOPOTO P CTAJKUBAETCA C MOKOSIIUMCS 3JIEKTPOHOM M OTJIETaeT MOJ

yriioMm 0 K nmepBoHaYaIbHOMY HalpaBJIeHUIO ABWKeHHus. Haiitu uMiynsc poToHa MOocie CTOIKHOBEHHUS.
Cemunap 2: Pemenue 3ama4 Ha TeMmy «bopoBckas Teopust atroma Bojopoaay. [IpumMepsr 3agad:
1. DJEeKTPOH B aTOME BOJIOPOJia Mepelien U3 OCHOBHOTO COCTOSIHUSA B BO30YX/IEHHOE, MOJTyYUB
sHepruto E=12,83.B. KakoBa Hambonbluas JIMHA BOJIHBI, KOTOPYIO MOXET TeNepb H3JIy4YUTh aTOM
BOJIOpOAa?


http://nuclphys.sinp.msu.ru/
http://e.lanbook.com/books/element.php?pl1_id=71750
http://nuclphys.sinp.msu.ru/
http://www.biblio-online.ru/

2. ATOM BOJIOpO/Ia B OCHOBHOM COCTOSTHUU TOTJIOTHJI KBaHT CBETa C JJIMHOW BOIHBI A=1,2-10"
Scm. OTIPENICTTUTH PAINYC OPOUTHI AJEKTPOHA I BO3OYKICHHOTO aToMa.
Cemunap 3: Pemenne 3ana4 Ha TeMy «BonHoBBIE cBOMCTBa yacTuI. [IpuMeps! 3agau:

1. Kakyro nomosHUTEIbHYI0 SHEPTUIO HEOOXOAUMO COOOIIUTH AJIEKTPOHY C HUMITYJIbCOM 15
K3B/C, 4TOOBI €ro JJIMHa BOJIHEI cTana A=0,5A°.
2. [Ipu yBenuuenun 3HEepruu ekTpoHa Ha 500 3.B. ero neOpoiisieBcKas JiMHA U3MEHHUIIACH B

ABa pa3a. HaliTu nepBoHa4anbHyIO JUIMHY BOJIHBI DJIEKTPOHA.

Cemunap 4: Pemenue 3anay Ha TeMy «OCHOBBI MaTeMaTHYECKOTO arapaTta KBAHTOBON TEOPUM.
IIpumepsl 3anau:

1. Haiitu kommytarop [H, px]=? Tne H=p,2/2m+U(X)

2. Haiitu kommytarop [X, L;]=?

Cemunap 5: Pemenue 3amau Ha temy «YpaBHenue [peaunrepay. [Ipumeps! 3amau:

1. DNEeKTPOH HAXOJUTCS B OJHOMEPHOW MOTEHLUAIBLHOM sIME C a0COJIFOTHO HEMPOHUIIAEMBIMU
crenkamu (0<x<l|, |=2A°). Haiitu uyactoTy (oTOHA HCIIyCKAEMOro IpH IEPEXOJC AIIEKTpoHa U3 1-ro
BO30YKJICHHOT'O COCTOSTHUSI B OCHOBHOE. UeMy paBHa BEIMYMHA <x*>B l-oMm BO30Y>KJICHHOM COCTOSTHUU?

2. O1LeHUTD JJIsI JIEKTPOHA JIOKAJTM30BAaHHOTO B 00JacTH pa3mMepoM |=0,5MKM OTHOCHUTEIBHYIO
HEOIPEICIEHHOCTh CKOpocTH AV/V? Eciu ero KHHeTHYeCKast SHEPTHS €= 3.B.

Cemunap 6: Pemenue 3amad Ha Temy «CriekTpsl aToMOB». [Ipumepsl 3a1ay:

1. ['onoBHAsT TUHUS PE3KOW CEPUM aTOMAPHOTO IIE3Wsl MPEACTABISAET COOOW AyOJeT ¢ JITuHAMU
BOJIH A=1469,5 A° u 1,=1358,8 A°. HaiiTu pacuiernyienue (3.8.) 6p ypoBHS aToMa 11€3HUs.
2. JlnmuHbl BOJIH xenToro ayosnera HaTtpus A1=589,00uM u A,=589,59um. Haiitu nms 3P ypoBHs

pacmeruienrne AE (3.B.), 00yciI0BIE€HHOE CITIUH-OPOUTATLHBIM B3aUMOICHCTBHEM.
Cemunap 7: Pemenue 3ana4 Ha Temy «CriekTpbl MoJIeKy». [Ipumepsl 3anay:

1. Haiiti pasHocTs sHepruii (3.B.) cOCTOSIHMM ¢ KBaHTOBBIMU uncnamu N=1, J=1 u n=0, J=6 y
mosiekyasl OH (rp=0,97 A°; v, =3735 CM'l).
2. Haiitu pa3HocTh sHepruii B (3.B.) COCTOSHHIA ¢ KBaHTOBbIMHU umciamMu N=1,I=0 u n=0, I=5 y

mosiekysl CO (ro=1,13 A% vy, =2310 CM'l).
— cOopHuKu 3a0ay:

1. COopuuk 3ama4 mo obmemy Kypcy ¢usuku. Y.3 ArtomHas u spepHas ¢usmuka. CtpoeHue
BemectBa./[lox pen. B.A. OBunakuna. M.: ®@usmarkuura, 2009.-512 c.

2. CagenneB 1.B. CoopHUK BOpOCOB U 3a1a4 1o oomei ¢pusuke. CI16.: Jlanb, 2005.-288c¢.

3. Wponos U.E. 3anauu o obuieii ¢puzuke. M.: bunom, 2001. —432c.

4. COopHuk 3amau no obdmemy kypey ¢pusuku. B 5 1. Ku. V. Atomnas ¢usuka. @usuka sapa u

anemeHTapHbix yactull / [Tox pexa. 1. B. CuByxuna. M.: ®DUSMATIINT; JIAHD, 2006. - 184 c.
— MemoouyecKue peKOMeHOAuUU no OP2aAHU3AYUL CAMOCIOAMETbHOU pAdOmMbl CHYOCHM08:

1. N3y4nTh peKOMEHYEMYIO JIUTEPATYPY.

2. [IpocMoTpeTs 3a7aun, pa300OpaHHbIE HA ayIUTOPHBIX 3aHATHUSX.

3. Pazo0parh 3a1auM, peKOMEH/JI0BaHHbIE MpernojaBaTeieM JUIsl CaMOCTOSTEIbHOIO PELeHMS,
UCIOJIB3YS, IPU HEOOXOJUMOCTH, IIPUMEPHI PELICHHS AaHAJIOTUYHBIX 3a/1a4.

4. OO6cynuTh Mpo6IIeMbl, BO3HUKILHUE MPH PELLICHUU 3aj1ay C MPEroiaBaTeseM.

Tpebosanusa K peimunc-konmpoaro. B TedueHue cemecTpa ABa pa3a (Ha MOAYJIBHBIX HENENSIX)
HE00XO0AUMO:

1) C/aTh MPENOJaBaTEeNI0 PEIICHUs JTOMAIlIHUX 3aJ]1a4, TMOJYyYEHHBIX U3 YKa3aHHBIX COOPHUKOB
3az1ad,

2) OTBETUTbH HA TEOPETUUYECKUE BOMPOCHI. [IprMepsl BONpOCOB:

Moayas 1

dotorpdexr.
TyHHenbHBIN Y3PPEKT.
O¢ddext Komnrona.
O dext Pamzayspa
Hasnenue uznydenns. Ipdexr Hommepa.
KBaHTOBaHME MOMEHTa UMITYJIbCA.
CreKTpbl UCITYCKaHUS U MOTJIOIIEHUS.
’KecTkuit porarop. Bpamienue Mosiexkyi.
IToctynatel bopa.

CoNoURWDNE



10. KBanTOBas Teopus aToMa BOJIOpPOJA.
11. CronkHoBeHUE MEKTPOHOB ¢ aromamu. OnbiTel Ppanka u ['epra.
12.  CnouH 1 MarHUTHBIA MOMEHT DJIEKTPOHA.
13. bopoBckas Teopus aToMa BOAOpO/A.
14. Counu opOuTanbHOE B3auMoieicTBrE. TOHKasE CTPYKTypa aToMa BOJAOPOA.
15. MW3oTonmueckuii CABUT.
16. CnexTpsl HIETOYHBIX METAUIOB.
17. Tunore3a ne bpoiis.
18. OpnuosnexrponHoe npubamxenue. CaMmocoraacoBaHHOE TOJIe.
19. JIudpakmus snexkrponoB. OnbiTel [leBuccona-Jxepmepa u TomcoHa.
Monayas 2

3anonHeHue AMEeKTPOHHBIX 000104eK. [lepuoanyeckas cucremMa 3JIeMEeHTOB.
CraTtucTuieckas HHTEPIPETALUs BOTHOBOHN (DyHKITHH.
CrnekTpockonuueckre 0003HAUeHHs aTOMHBIX TEPMOB.
Bnusinue onbiTa Ha cOCTOsIHME MUKpOYacTHIl. [IpuHINI HeonpeeIeHHOCTH.
PenTreHoBckue CrieKTphl.
OmnepaTopbl KBAHTOBOM MEXaHUKH.
[IpaBuiia oT0opa Npu U3y4eHUU aTOMOB.
Orniepatopbl OCHOBHBIX (PU3NICCKUX BEITUUHH.
[[IuprHa CrIEKTpAIbHBIX JIUHUAM.
YciioBre 0THOBPEMEHHON U3MEPUMOCTH JABYX (PU3MUYECKUX BEINYHH.

11. CnonTaHHOE U BBIHYKJIEHHOE U3ITyuYeHUE

12.  Onnomepnoe ypaBuenue lllpenunrepa.

13. [TlornomeHue »5IEKTPOMArHUTHBIX BOJIH B PaBHOBECHBIX M HEPABHOBECHBIX KBAHTOBBIX
crcTeMax.

14. Yacrtuna B 0qHOMEpHOI MOoTeHIUaIbHOU siMe. (Cliydail KOHEUHOH TTTyOUHBI).

15. KBaHTOBBIE TE€HEPATOPHI.

16. T'apMOHMYECKHI OCITHUILISATOP.

17. MarHutHblii MOMEHT aTOMa.

18. KonebarenbHble CIEKTPHI IBYXaTOMHBIX MOJIEKYIL.

19. Dddodexr 3eemana

VIIl. Ilepeyenp mnegaroruyeckux ¥ HH(POPMALMOHHBIX TEXHOJOTHI, HCNOJb3yeMbIX INPH
OCylIeCTBJIEHUH 00pa30BaTeJHLHOr0 Mpouecca Mo ITUCHHUIIMHE, BKJIIOYas NepeyeHb MPOrpaMMHOIO
obecnieueHusi 1 HHGpOPMANHOHHBIX cpaBoYHbIX cucteM Microsoft Office 365 pro plus

1. Microsoft Windows 10 Enterprize
2. Google Chrome

IX. MaTtepuajibHO-TexHHMYecKasi §a3a, HeoOXoAUMAasl Vi1 OCYIIEeCTBJIEHHS 00pa30BaTeILHOIO

npouecca no AMCHUILINHE

CoNoOA~WNE

[EEN
©

NeKumoHHasn 1 Mukrepssiit myasT Yamaha | Google Chrome — 6ecriatho
ayautopusa Ne 226 MG-124C Kaspersky Endpoint Security 10 ans
(170002 Teepckas 2 AynuoKOMIUIEKT (MUK. Windows — Akt Ha niepeauy npas
06n., r. Teeps, yJbT, aKyCT. YCUIIUTED, Ne2129 ot 25 oxTa6ps 2016 1.
Cazo8biit nep., 4. aKyCT. CHCTEMA, MS Office 365 pro plus - Akt
35) panrocucTema) npuema-niepenauu Ne 369 ot 21 nrons
3 HTepakTHBHAs cucTeMa 2017
SMART Board 660i4 Microsoft Windows 10 Enterprise -
4 MyneTrMeIniHBINA TPOeKTOp | AKT npuema-niepenaun Ne 369 ot 21
Epson EB-4850WU ¢ utoist 2017

MOTOJIOYHBIM KpETJIEHUEM

5 TenekOMMyHUKALIMOHHBIN
mkad [IITK-M-18.6.6-3AAA ¢
HOJIKAMH

6 TenekOMMyHUKAIIMOHHBIN
mkad ITK-M-18.6.6-3AAA ¢
MOJIKAMH




7 DKpaH HACTEHHBII
ScreenMedia 213*213 (M082-
08156)

8 Kommbrorep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-RW/W7S/mMouutop
E-Machines E220HQVB
21,5

9 KommiekT yueOHOH Mebenn
Ha 110 mocagoYHBIX MECT




IHomemeHnus I CaMOCTOATENbHOM padoOThI:

HaumenoBanue OcHalIeHHOCTh MOMeIleHNH I IIepeyeHb JTMIEH3MOHHOTO
MoMenleHuit CaMOCTOSITEJIbHOM PadoThI MPOrPAMMHOI0 00ecTieYeH s,
PexkBu3uTHI
MOJATBEPKIAAIOIIEr0 JOKYMEHTA
[Tomerenue s | 1. Kommnerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSITEIIbHOM C2D 4600/160Gb/ 256mB/DVD- OecruiatHo
paboThI, y4eOHas | RW +Monurop LG TET 17" Cadence SPB/OrCAD 166 -
ayIuTopus IS | .1753S-SF — 12 mr ['ocynapcTBeHHBI  KOHTpakT —Ha
IPOBE/CHNUS 3aHATHH | 5 My TbTHME MBI KOMILTEKT TMOCTaBKY JII/IL[CHSI/I(I)BH;IBD(
JICKIIMOHHOTO  THIIA, . MPOrPaMMHBIX  TIPOTYKTOB -
sansTHit yueGioro racea (sapast No2) | g or 15062009
[TpoexTop Casio XJ-M140,
CEMHHAPCKOI0 THIIA, Google Chrome - OGecmuiarso

KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUSI
KYpPCOBBIX  padoT),
TPYIIIOBBIX "
WHIUBUIYaIbHBIX
KOHCYJIbTALINH,
TEKYIIEro KOHTPOJISI
U I[POMEKXYTOYHOU
aTTecTaluu,
MIPAKTHKH,
KomnberoTepHsiit
KJ1acc (pU3uKOo-
TEXHUUYECKOTO
dakynpTera.
KomnberorepHnas
naboparopus
POOOTOTEXHUYECKUX
cuctem Neda

(170002 Tsepckas
0011., T. TBepb,
Canossiii Tiep., a. 35)

HACTEHHBIN MpoeKIL. 3KpaH Lumien
180*180. mHoyrOyk Dell N4050.
cymka 15,6", MbIIIb

3. Kommyrarop D-Link
10/100/1000mbps 16-potr DGS-
1016D

4. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

5. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

6. JleMoHCTpaIIMOHHOE
obopynoBaHue
«LegoMidstormsEV3»

KOMIIJICKT

7. KommuiekT yueOHOM Mebenu

Java SE Development Kit 8 Update
45 (64-hbit) - OecIuaTHO
Kaspersky Endpoint Security 10 st
Windows — Akt Ha miepemady mpas
No2129 or 25 okrsaops 2016 T.

Lazarus 140 -  OecruarHo
Lego MINDSTORM EV3 -
OecriaTtHo

Mathcad 15 MO010 - Akt
npenocrasnenus mpas FM1C00000027
oT 16.09.2011
MATLAB R2012b -  Axr
npenocraieHns rnpas Ne Us000311
oT 25.09.2012

Microsoft Express Studio 4 -
OecIuiaTHO

MiKTeX 29 -  GecruiatHo
MPICH 64-bit -  GecruiatHO
MSXML 4.0 SP2 Parser and SDK -
OecriaTtHo

Microsoft Windows 10 Enterprise -
AxT npuema-niepeaun Ne 369 or 21
HIOJIS 2017
MS Office 365 pro plus - Akr
npueMa-iepenaunn Ne 369 or 21
nrons 2017

X. Cpenenust 00 00HOBJIeHMH pado4eii MPOrpaMMbI IHCHUTLITMHBI

Nem.m. OOHOBJICHHBIH Onucanue BHECEHHBIX JdaTa 1 NpoToKO0JI
paszaena padoyeii U3MEHEeHU I 3aceqanus kadeapsl,
NPOrpamMmsbl yTBepAuBIIEero
AUCHUILINHBI (MJIH U3MEHEeHUs!
MO/1YJIfA)
1. Paznen IV PexBusutsl «lonoxenus o [Ipotokon Cosera ®TD

PEUTUHIOBOU CHCTEME

TI'Y» u «Ilonoxenus o

(9K3aMeHax U 3a4eTax)
cTyaeHToB TBI'Y»

00yJeHUs U OIICHKU KauecTBa
yueOHO paboThI CTYICHTOB

HpOMG)KyTO‘IHOfI aTTeCTalnun

Ne5 ot 31 okTs16ps 2017 1.




Pazgen IX

OcHaIllEeHHOCTh ayIUTOPHOTO
dboHaa 1715 TPOBEICHUS
y4€OHBIX 3aHATUHN U
CaMOCTOSITEIbHOU PabOThI
CTYAEHTOB coriacHO «CrpaBKH
MTO OOII ...»

[Ipotokon Cosera ®TD
Ne5 ot 31 okTsa0ps 2017 ¢




