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1. Ileau 1 3a7a4m 0CBOEHUA JUCHUILIMHBI

OCHOBHOW IIETBI0 Kypca SBISETCS IOATOTOBKA OaKalaBpOB-TIENAroroBK MEAarormyeckon
NESITENbHOCTH B CPEIHUX, CPEIHUX MPOPECCHOHATIBHBIX 00pa30BATENbHBIX OpPraHU3aLUAX, ITyTEM
dbopmupoBaHUS W pa3BUTHS YMEHUH M KOMIIETEHIMH, TO3BOJIIOUIMX  OCYHIECTBIISATH
Ipo(ECCUOHATIBHYIO JIeATENIbHOCTh, OOECIEeYeHHe TOCTH)KEHUS MMHU HOPMATHUBHO YCTaHOBJIEHHBIX
pe3yabTaTOB 00pa30BaHUs.

3a1a4y JUCLUIUINHBIL:
— pa3BUBaTh HABBIKU (PU3NYECKOTO MBIIUICHUS U YMEHHS CTaBUTb W PEIaTh 337aydl Ha CTaTHUECKHUE
CBOMCTBA U MOJEIIN aTOMHBIX SII€P, PalMOAKTUBHBIE PACHalbl U AIEPHbIC PEAKLUU, CBOMCTBA YaCTHUL]
U B3aMMOJICHCTBUM, B3aUMOJACHCTBUS YaCTHUI] C BEILIECTBOM.
— c(hopMHUpOBaTh 3HaHUSA 00 OCHOBHBIX SKCIEPUMEHTAIbHBIX (paKTax, JeKalluX B OCHOBE KBAHTOBBIX
MPEJCTAaBICHUN, BaKHEHIINX 3aKOHAX M TEOPETUYECKUX MOJAETSAX COBPEMEHHOH (PM3MKU aTOMOB U
MOJIEKYIL.
— pa3BUTh YMEHHUS HCIIONB30BaTh MATEMAaTHUECKUN anmapar KBAaHTOBOM MEXaHUKHU JUIsl OOBSICHEHUS
CBOMCTB aTOMOB M MOJIEKYIL.
— copMHpOBaTh 3HAHUS O COJACPKAHUKA OCHOBHBIX 3aKOHOB M MOHSATHH sepHON (DM3MKH, TpaHHIIAX
UX IPUMEHUMOCTH.

Kpome ToOro, oqHOM W3 3amad HW3Y4YEHHUS JAHHOTO Kypca SIBISETCS HayYHO-0Opa3oBaTeibHOE,
po¢eCCHOHATILHO-TPYI0BOE BOCIHMTAHUE OOYUYAIOLIMXCS MOCPEICTBOM COAEP)KaHUS TUCLMILIMHBI U
AKTyaJIbHBIX BOCIIUTATEIbHBIX TEXHOJIOTHUM.

B pesynbrare uzydeHus yueOHON AMCHUIUIMHBI «ATOMHas U siiepHas (uU3MKa» y 00ydaeMbIX
JOJDKHBI C(OPMHUPOBATHCS 00IIeTTPO(heCcCHOHANBHBIE KOMIETCHITUH
— CnocobeH OCyIIECTBIATh MENarornyecKylo AesTelNbHOCTh HAa OCHOBE CIELHATbHBIX Hay4HBIX
3nanuii (OITK-8).

2. IlepevyeHb IIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMS M0 JUCHUILIAHE

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaOIIUICS TOJIKEH:

3HaAmb.

—OCHOBHBIE TIOHATHUS COBPEMEHHOM (M3MKU AarOMHBIX SBJIEHUH, (uiaocopckue mpoodaemMbl
B3aMMOCBSI3U KJIACCUUECKON M KBAHTOBOM (PU3UKH; (PU3MUECKUI CMBICT KBAHTOBBIX 3aKOHOB;

—0a30BbI€ IKCIIEPUMEHTHI, KOTOPBIE ITPUBEIIN K CO3AaHUIO KBAHTOBOM TEOPUH;

—OCHOBHBIE 3aKOHBI JIBIDKEHHS OOBEKTOB MHMKPOMMpA; CHEKTpajbHble 3aKOHOMEPHOCTH B
U3JIyYEHUU AaroMOB M MOJIEKYJI;METOJbl KBAaHTOBOTO OIMCAHUSl 3aKOHOB JIBWKEHHUS OOBEKTOB
MHUKPOMHPA;

— OCHOBHBIE MTOHSTHS COBPEMEHHOMN (PM3UKH aTOMHOTIO SI/Jpa U 3JIEMEHTAPHBIX YaCTHUILL;
3aKOHOMEPHOCTH BHYTPHSJIEPHBIX MPOLIECCOB; IPAHUIIBI IPUMEHUMOCTH COBPEMEHHBIX 3HAHUH O
¢bu3MKe s/1pa U YacTHIL,

ymemp:

—MPUMEHSTh Ha WPAKTUKE NPOPECCHOHAIbHbIE 3HAHUS, IIOJyYEHHbIE IPU OCBOCHHUHU
JUCLUUIUIMHBL, B YaCTHOCTH HHTEPIPETHUPOBATh SKCIEPUMEHTAJbHbIE U TEOPETUYECKHE JaHHBIE,
OTHOCSIIMECS] K (U3MKE aTOMHBIX U SJACPHBIX SBIEHUH, OOBSICHATH HUX COAEpXaHHe B Ipolecce
npo¢eCCHOHAIbHOM KOMMYHUKAIIH;

—IPOBOJIUTh CTAaTHCTUYECKYIO OIIEHKY JIOCTOBEPHOCTH M 3HAUMMOCTH SKCIEPUMEHTAIBHBIX
JTAHHBIX;

— HCIOJIb30BaTh IMOJIyY€HHbIE 3HAHUS O 3aKOHAX MUKPOMHpA ISl pEeUIeHHs] TEOPEeTHUYECKUX U
MIPUKIIAJHBIX 33/1a4 COBPEMEHHON (PU3UKU U €CTECTBO3HAHMUSA;

— TPOBOJIUTH BBIOOP METOIOB M CPEICTB M3MEPEHHS (PM3NYECCKUX BEIWYHH MPUMEHUTEIHHO K
KBaHTOBBIM CHUCTEMaM;

61a0emn:

— HaBBIKAMHM peleHns (PU3MYECKUX 3aja4 JAaHHOTO pasJiena Kypca oomei pusuku;

— MareMaTU4ecKMMH MeToAaMu OOpabOTKM [JaHHBIX, OTHOCAIIMXCS K (PU3HMKE aroma,
3NIEMEHTAPHBIX YaCTHI] U aTOMHOTO Si/Ipa.

— METOJAMHU CTaTUCTUYECKOH 00pabOTKH pe3ylbTaTOB SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUH;



— HEOOXOMMBIM ITPOrPAaMMHBIM 00ecIieueHIeM I IPaBUIBHOTO 0(OpMIICHHS I'paduuecKoi U
TabMMYHOM MH(OpPMALINH, a TAK)Ke KOPPEKTHOH 3alTMCH MaTeMaTH4ecKuX (popMys 1 cXxeM pacyera.

OCBOUTH KOMIICTCHIIMH

— CITOCOOCH OCYIIECTBIIATH MEArOrHIeCKYI0 ICATSILHOCTh HA OCHOBE CIICI[HAIbHBIX HAYUHBIX
3nanuit (OITK-8)

KOI[ U COACPAKAHUEC MHIMKATOPOB KOMIICTCHIIUH .

NOIIK-8.1. JlemoHCTpUpyeT BllaJIcHUE CUCTEMOM CIEIMAIbHBIX HAYUYHBIX 3HAHUU B MIPEAMETHOM

o0JacTu.

NOIIK-8.2. IIpuMeHsieT cienyaabHble IPEIMETHbIE 3HAHUS B [1€JarOTMYECKOM 1€ TEIBHOCTH 110

HAIIpaBJICHHOCTHU ITPOrpaMMBEI.

3. Mecro aucuuninuel B crpykrype OIl BO

JucuuninHa OTHOCUTCST K 00s3aTenbHOM yacTu ydeOHoro rutana. M3ywaercs B 7 cemecTpe
o0OydeHusI.

CogepxaHue IUCHUIUIMHBI OasupyeTcss Ha MPeAblAylIIuX pasfenax oOmed ¢Qu3uku u
HAUYMHAETCS C MU3YYEHHUs] 3aKOHOB KBAaHTOBOW ONTHKH. /lanmpHeilliee colepaHue Kypca BKIIOYAECT B
ceOs DKCIIEpUMEHTaJIbHbIE CBEACHHUS O CTPOGHHU AaToMa, OCHOBBI KBAaHTOBO-MEXaHHYECKHX
IIPEJICTAaBICHU O CTPOCHHWM aTOMa, OCHOBBI ONKCAHUS OIHOIIEKTPOHHBIX M MHOT03JIEKTPOHHBIX
aTOMOB, JJIEKTPOMAarHUTHbIE MEPEXOJbl B aTOMax, BBEJECHUE B CIEKTPAJbHBIM aHAIU3 (B TOM YHCIIe
PEHTT€HOBCKHUE CIIEKTPHI), IOBEJECHNUE aTOMa B 110JI€ BHEIIHUX CUJI, OCHOBHBIE CBEJICHUSI O MOJIEKYJax
U MaKpOCKOIMYECKUX KBAHTOBBIX SIBICHMSX. [lal0Tcd 3KCIEpUMEHTAIbHBIE CBEACHUS O CTPOECHUU U
CBOMCTBax sapa aromMa, O JEJICHUU AaTOMHBIX SACp W SIACPHBIX PEAKIUAX, OCHOBHBIC
OKCIIEPUMEHTANbHBIE CBEJEHUSI 00 SJIEMEHTApHBIX YacTUIAX, O KBAaHTOBBIX CBOMCTBaX YacTHI], O
¢byHIaMeHTabHBIX yacTHIlax CTaHIapTHOM MOJeNr, OCHOBHBIE CBEJIEHHUS 00 aJpoHax M pacmaaax
aapoHoB. Kypc 3aBepiiaeTcsi 03HaKOMJIEHHEM C COBPEMEHHBIMHU MPEACTaBICHUSIMUA O HYKJIEOCHUHTE3€
U cTpoeHnu BceneHHOH, a Takxke 0030poM Mpo0iieM U MepcrneKkTuB (U3UKHU 3JEMEHTApHBIX YacTHIl U
aTOMHOTO si/Ipa.

[lepen uzydeHueM IUCHUIUIMHBI «ATOMHAS U siiepHast (GU3UKa» 00yUJaIOIIMIACS JOJIKEH UMETh
YeTKUE MpPe/ICTaBICHUs] 00 OCHOBHBIX MOHATHSIX U 3aKOHAX MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOM
TEOPUH CTPOCHHUS BEIIECTBA, TEOPUU DJIEKTPUUCCKUX W MATHUTHBIX SIBJICHUH, ONTHKH, YMETh
UCIIONIb30BaTh ~ COOTBETCTBYIOIIME  YpaBHEHUS W 3aKOHBI B PasNUYHBIX  (PUIUYECKHUX
Mozensx. TpebyeMble 3HAHWS, YMEHHS W HaBBIKM (DOPMHUPYIOTCS B paMKaxX paHee H3ydaeMbIX
muctumnH «MexaHuka», «MonekynapHas (QU3uKu», «IJIEKTPUYECTBO UM MarHeTH3M», «ONTHKay,
«Teopuss BEpOSATHOCTM U MaTeMaTudeckas CTaTHUCTHKay», «JluddepeHunanbHple ypaBHEHUS,
«MaTeMaTU4eCKUi aHaIu3.

W3yuenune AUCUMIUIMHBI SBISETCS OCHOBOM JUISI OCBOEHHUS MOCIEAYIOIINX JAUCHUIUIIMH:
«ACTpOHOMHMSI», TIPU MOJATOTOBKE K CHay€ U cAaye rOCYIApCTBEHHOTO SK3aME€Ha, MPH IMOATOTOBKE K
MPOLIEAYPE 3alUTHI U IPOLEAYPE 3aLIUThl BBIMTYCKHON KBaTU(UKAIMOHHON pabOTHI.

Juctunnuael 1 uHbie KoMmoHeHTH! Oll, popMupyromue ykazaHHbIe BbIlIe KOMIIETEHITHH:

- OIIK-8 (cmocoOHOCTh OCYHIECTBIIATH IEIarOTMYECKYI0 JIEATEIIbHOCTh Ha OCHOBE
CHeIUaJbHbIX HAyYHBIX 3HaHUW) (GOpMHUPYETCS NPU OCBOCHHMH JUCHHMIUIMH: «MareMarndecKuit
aHanmms», «Anrebpay», «leomerpus», «MexaHukay, «MonekynsapHas (usuka», «IIEKTPUUIECTBO U
MarLetusm», «Onrtuka», «Teopusi BEpOATHOCTH M MareMaTHyecKas CTAaTUCTHKa», «ACTPOHOMUS,
«duddepeHnmanbuple  ypaBHEHHUS»; MPU TMPOXOKICHUH YUeOHOW MPAKTUKH (03HAKOMUTEIBHOM),
MIPOM3BOICTBEHHOM MPAKTHKHU (TIeAarornyeckoi, o0pa3oBaTeIbHO-BOCIUTATEILHOM, MEAarorniaecKon
1o (pu3MKe, MeIaroruueckoil Mo MaTeMaTHKe) IPU MOATOTOBKE K CIade U MPH ca4de roCyl1apCTBEHHOTO
9K3aME€Ha; MpPHU MOArOTOBKE K IPOLENYypE 3alIUThl U BO BPEMs MPOLEAYPHI 3aLIUTHI BBITYCKHOMN
KBaJTM(UKAIIMOHHOM paboThI.



4. O0beM TUCHUILINHBI

4.1. O0beM JTUCUMIJIMHBI B 32a4€THBIX €IMHUIAX C YKA3aHUEM aKaJeMHYeCKUX
4acoB M BUAbI Y4eOHOH padoThI

Bupl yueGHO# paboTHI, Ounas dpopma
OO11ast TpYJ0EMKOCTh B 3a4CTHBIX SAMHUIIAX 5

OO01mmast TpPyI0eMKOCTh B 4acax 180

AyauTOpHBIC 3aHATHS B 4acax, B TOM YHCIIE: 44

Jlexuun 18

[IpakTuyeckue 3aHATUS 8

JlabopaTtopHbIe 3aHATHUS 18

CamocrosTenbHas paboTa B yacax 100 + 36

dopma NpOMEKYTOUHOM ATTECTALUH

Ox3ameH (7)

4.2. O0beM KOHTAKTHOH padoTsl Ha 1 o0yuarierocst

Buel yueOHBIX 3aHATHI

Ounas popma

Jlexun 18
[TpakTHYecKue 3aHATHS 8
JlaGopatopHbie 3aHsATUA 18
Koncynpranuu 2
3auer/3a4eThl —
DK3aMeH/3K3aMEHBI 0,35
KypcoBbie paboTbl —
KypcoBbie mpoeKTsI —
Bceero 46,35

5. Conep:xaHue TUCHUIJIMHBI, CTPYKTYPUPOBAHHOE N0 TeMaM (pa3jieiam), ¢
YKa3aHHEM KOJIHYeCTBA YaCOB M BU/I0B 3aHATHII

5.1 Temaruyeckuii MJIaH Y4eOHOH TUCHMIIHHBI

Ne |HazBanwue pasnena, temsl |Bcero AynHUTOpHBIE 3aHATUS CamocTosiTenbHas
3.e/4ac Jlexu. ITpakr. J1a6. pabora

1 |Brenenue. Bonnsl 8/0.22 1 1 5 4
KBaHTBHI.

2 |YacTHUIlbI ¥ BOJIHEL 10/0,28 1 1 2 6

3 |OcHoBHBIE
IKCIIEPUMEHTAIBLHBIC 9/0.25 1 B ) 6
JTAHHBIE O CTPOCHUU
aroma.

4 |OCHOBBI KBAaHTOBBIX
MPEICTABICHUN O 10/0,28 1 1 2 6
CTPOEHUH aToMa.

5 |OpHoanexrponnsiii arom. | 10/0,28 1 1 2 6

6 |MHOro3J1eKTpOHHbBIC 7/0.19 1 B 5 4
aTOMBI.




7 | DNeKTpOMarHUTHBIC 10/0,28 1 1 5 6
MEePEXO/Ibl B aTOMaX.

8 |Penrrenosckue cnektpsl. | 10/0,28 1 1 2 6

9 | ATOM B II0JI€ BHEITHUX 9/0.25 1 B 5 5
CHIL.

10 |CtpykTypa u CBOMCTBa 8/0 22 1 1 B 6
aATOMHBIX P

11 |Mopnenu aTOMHBIX siIiep 7/0,19 1 — - 6

12 |Pacnansr! siep. 8/0.22 1 1 B 6
PangnoakTnBHOCTH

13 |SAnepHble peakuu 710,19 1 - - 6

14 | lenenue u CUHTE3 LD 710,19 1 - - 6

15 |BsaumoneiicTBue
SIICPHOTO U3JYYCHUS C 7/0,19 1 — - 6
BEIIECTBOM

16 |DxcnepuMeHTHI Bv buznke 7/0.19 1 B B 6
BBICOKHMX HEPIH

17 |DnemeHTsl GU3UKH
aJIpOHOB, JICTITOHOB, 5/0,15 1 — — 4
c1a0bIX 0030HOB

18 |Hyxneocunres u 5/0.15 1 B B 4
Bcenennas

19 |IlogroToBka K SK3aMeHY 36/1 - - - 36
Hroro: 180/5 18 8 18 100 + 36

5.2. Conep:xanue:

BBEJIEHUE. TEMA 1. BosiHbI 4 KBAHTBI.

OcobenHoctn  pu3MkM MHKpomHpa. Macmrabbl (u3nyeckux BeauMuuH. HeBO3MOXXHOCTB
ONMCaHUs ABJICHUN MUKPOMUPA B pAMKaxX KJIaCCUYECKON TEOPHH.

Ilonsatue cBeroBoro kBaHTa. lwumoreza Ilmanka. KopmycKylsspHO-BOJHOBOM — yallu3M.
®dorordpdext. Onbitel [epuia u CroneroBa. 3akoH OuHIITEHA. PaccessHue 31€KTPOMarHUTHOTO
U3Iy4YeHuss Ha cBOOOAHBIX 3apsyax. D¢¢ext Kommnrona. TopMO3HOE PEHTICHOBCKOE H3IIyueHHE.
Oco0eHHOCTH TOPMO3HOTO PEHTTEHOBCKOTO crekTpa. IloaTBepikaeHHe KOPIYCKYISPHBIX CBOMCTB
uznydeHus B onsitax Modde-obponpasosa, bore-I'eiirepa u Basuiosa.

TEMA 2. YacTHbI H BOJHBI.

I'unore3a ne bpoitna. CoiictBa BosH ne bpoiinsa. Onbitel [leBuccona-/xxepmepa nu TomcoHa.
SBnenne Pamzayspa. ®usnueckuil cMpici BoiH e bpoinst u BonHOBoM (yHkuuu. Ilonsarue
KBaHTOBOro ancamb6msi. CooTHOIIIEHHE HeonpeeneHHocTel [ eizendepra.

TEMA 3. OcHOBHBIE IKCIIEPUMEHTAJIbHbIEC IAHHbIE 0 CTPOCHHH aTOMA.

Mopnens aroma Tomcona. OnbiTel Pesepdopna u BeiOop monenu aroma. Ilnanerapnas monens
aroma ¥ mpobsiema ycToiuuBocTy atoMoB. CepuaibHble 3aKOHOMEPHOCTH B CIIEKTPE aToMa BOJIOPO/ia.
Mogens aroma bopa. Iloctymarel bopa. IlpuHumm cooTBeTcTBHs. OKCHEPUMEHTAIbHOE
JOKa3aTeIbCTBO AUCKPETHOM CTPYKTYpBI SHEpPreTHueckux ypoBHer aroma. Oneitel @panka u Iepua.
OrpannueHHocTs Mozenu bopa.

TEMA 4. OcHOBbI KBAHTOBBIX IPeCTABJEHHU 0 CTPOCHUHN aTOMA.

KBanrtoBas cucrema u usMepsiemble napamerpbl. YpaBHeHue lllpenunrepa. CraunoHapHbIE U
HeCTalMOHapHble cocTosiHus. [lmoTHOCTh BeposTHOCTH. Ilpocrteilline OmHOMEpHbBIE 3aaaymu.
JIMCKpETHBIN crieKTp U KOHTHHYYM. Kparkue cBeneHus o6 omeparopHoM meroje. MOMEHT UMITyIbca
yactuubl. KBaHTOBBIE UnCIa.

TEMA 5. OnH03/71eKTPOHHBIH aTOM.



KBaHTOBO-MeXaHMUYECKOE ONMCAHMUE aToMa BOAOPOAA. BBIpOJKIEHHE PHEPreTUUECKUX YPOBHEH.
MarauTHbeII MOMEHT aroMa. [upomarHuTHoe oTHomeHue. Marneton bopa. Ombitel IllTepHa u
I'epnaxa. Cnun snektpoHa. CnuH (oroHa. HeBO3MOXHOCTh KJIACCHUYECKOTO HCTOJKOBAHUS CIIMHA.
[Mpunnun Ilaynmu. bozonsr u depmuonsl. CnmH-OpOUTAIBHOE B3auMoOneHcTBHE. TOHKas CTPYKTypa
YPOBHEN aroma BOJOPO/A.

TEMA 6. MHOTro3/71eKTPOHHbIE ATOMBI.

[IpyHOUIIBL ONMCAHUS MHOTOZJIEKTPOHHOIO aroMa. lIOmHBIM MEXaHMYECKMH MOMEHT aToMa.
Hopmanbhast cBsi3b W (j-J)- CBsi3b. [IOHATHS 3JIEKTPOHHOIO CJOS M OOOJOYKH. JIEKTPOHHAs
koH(purypamuss aroma. Ilepuomnmyeckas cucrema osneMeHTOB. (OCHOBHBIE TEpPMBI  aTOMOB.
DMnupuyeckue npapuia XyHjaa.

TEMA 7. J1eKTpOMarHuTHbIe Iepexo/ibl B aTOMaXx.

[IpaBuia orbGopa mnpu H3IYYEHUH W TOIVIOUIEHHH CBeTa. MOJENbHBI METOJ BEKTOPHBIX
nuarpamm. PaspemieHnsie u 3amnperieHHbie nepexonnl. Crekrpanbable cepun. OOmme npeacTaBieHus
00 ONTHYECKHX Iepexofax B MHOTO3IEeKTpoHHOM atome. l[lpaBuno Jlamopra. HMuaynupoBaHHOe
nznyuenue. BepodrHocTe mnepexoma. IloHsTHe O KBaHTOBOW TEOPUM BIEKTPOMArHUTHOIO IMOJIS.
OnexTpoMarHuTHeIA BakyyM. DoTtoHbl. EcTecTBeHHas mmpuHa CHEKTpalibHON JuHUU. J[>MOOBCKuUit
cieur. OmbiTr JIom6a wu Pusepdopma. PomeeBckoe M KOMOMHAIMOHHOE paccesHUE CBETA.
MHOro)OTOHHBIE MTPOLIECCHI.

TEMA 8. PeHTreHoBcKHe CIEKTPHI.

[lepexonbl BHYTpEHHUX 3JEKTPOHOB B aTOMax. XapaKTepUCTUUECKOE PEHTTEHOBCKOE U3JIyUEHUE.
3akon Moszmu. Dddekr Oxe. OCHOBBI pEHTITCHOCTPYKTYPHOTO W PEHTTEHOCIIEKTPAIHLHOTO aHAIH3A.

TEMA 9. ATom B 1oJie BHeIIHUX CHJL.

Atom B MarHuTHOM Tojie. HopmaineHbIil 1 aHoManbHBINA 3 dekrs 3eemana. Dddekt [amena-
baka. DnexTpoHHbIi mapamarHuTHbIN pe3oHaHc (D11P). AHOMaNbHBIN MArHUTHBIA MOMEHT AJIEKTPOHA.
AtoMm B anekTpudeckoM mone, dpdekr Llrapka.

TEMA 10. CTtpykTypa u cBolicTBa siiep.

Macmrabsl (pu3nuecKkux sIBICHUN B (U3UKE aTOMHOTO Sijpa M AJIEMEHTApHbIX YacTHIl. DTarbl
pa3BuTHs QU3MKM Aapa ¥ yacTull. HaydHO-TeXHHMUYECKHE U METOI0JIOTHYECKHE 0COOEHHOCTH (DU3UKU
aTOMHOTO SIpa U YacCTHI], METOAMYECKHE 0COOEHHOCTH Yy4eOHOTO Kypca.

CocraB anpa. @opma snpa. Maccsl sinep. OCHOBHBIE CBEIEHUS O JBYHYKJIOHHBIX COCTOSHHUSX.
OHeprus cBs3u siipa. CBONHCTBA SAEPHBIX CHIL

TEMA 11. Moaesn aTOMHBIX siiep.

Kanensnast Mmonens. Monenb snepHbix o0Oosouek. SnepHeie MoMeHThl. KosiekTuBHas Mozensb.
KrnacrtepHas u a-yactuuHas Moaenn. Bo3MOXHOCTH TPOBEPKH MOJENIEH.

TEMA 12. Pacnans! sinep. PagnoakTuBHOCTD.

Oo6mue cBenenus o pacnaze saep. CpeaHee Bpemst XKU3HU. DKCIIOHEHIIMAIBHBINA 3aKOH pacnaja.
yv-pacnaa. Oddekr MeEccbayrpa. BHyTpeHHss koHBepcusa. [-pacman. o-pacman.  EauHUIED
PallMOAaKTUBHOCTHU U UX CBA3b C J03aMHU paanoduoaoruueckoro s dexra.

TEMA13. SInepublie peakuuu.

TepmuHoONOrUsT M OmpeneseHns. 3aKOHbl COXpPaHEHHs B SIEPHBIX peakuusx. KuHemaruka u
MEXaHU3MBbl SIEPHBIX peakuuid. Peakiuu uepe3 mpomexyrouHoe siipo. IlpsiMble siiepHbIE peakiuu.
OnTrueckast MOZIETb.

TEMA 14. [lesieHue u cMHTE3 siep.

Bunel nenenus snep. OcHoBHBIE cBOMCTBa nenenus. [IpuknanHoil acniekt nenenusd aaep. CuHres
sanep.

TEMA 15. B3aumopeiicTBue siIepHOT0 M3JIy4YeHHs C BelIeCTBOM.

[IpoxokneHne TsKENbIX 3apsHKEeHHBIX YacTHI uepe3 BemecTBo. [IpoxoxkaeHue Jerkux
3apsHKEHHBIX YaCTHIL uepe3 BelecTBo. [IpoxoxkieHue y-KBaHTOB Yepes3 BELECTBO.

TEMA 16. DxcniepuMeHThI B (pM3MKe BICOKHX JHEPIruii.

Tunbr  B3aumoneiicTBuii  4yactull.  COBpPEMEHHBIE  YCKOPUTENU.  OKCIEPUMEHTAIBHOE
HCCIIEIOBAaHUE CTPYKTYphI yacTull. {narpammbl DeiiHMaHa JIsl SJIEKTPOMArHUTHBIX B3aUMOJICHCTBUIM.

TEMA 17. DiieMeHTBI (pM3MKH aAPOHOB, JENTOHOB, CJIA0BIX 0030HOB.

B3aunmopneiictBuss u moinst B (pu3uke sneMeHTapHbIX dacTuil. OCHOBHBIE CBOMCTBA aapOHOB.
KBapkoBast monenb aapoHoB. KBapkoBbIi cocTaB Me30HOB M OapHOHOB. LIBeT KBapkoB U Jpyrue
KBaHTOBble uHciaa. OCOOEHHOCTH HKCHEPUMEHTAIbHOTO TIOATBEPXKICHUS KBAapKOBOM MOJEIH.



Kongaitument u acumnroruyeckas cBoOoma. KsapkoBeie amarpaMmsel. OOuiue mpenacraBieHus o0
OCHOBHBIX pE3ylbTaTaXx M METOAAX KBAHTOBOW OJIEKTPOJMHAMHUKN. OJIEMEHTBl KBAaHTOBOH
XpoMoauHaMuKu. JlenToHHble 3apsabl. Tunbsl HelTpuHo. Crnabble B3aumMoneiicTBUA. DnekTpociadas
MOJIeJIb. 3aKIFOYUTEIbHbIE 3aMEUaHus 110 (PU3UKE YaCTHULL.

TEMA 18. Hyk/1eocunte3 u Beesiennas.

Jo3Be3nublid cuHTE3 snaep. 3Be3aHas ospa. [lpoucxoxnaenue smeMeHTOB. COBpPEMEHHbBIC
IIPEACTABIICHUS O IPOUCXOXKIACHUH U 3BoronMK Beenennoi. Tpu Te3uca HOBEMIIEH KOCMOJIOTHN.

6. MeTonnueckue MATEPHAJIBI /ISl 00YYAKOIIUXCH M0 OCBOCHH IO JUCHUTITHHBI

6.1. CamocTosiTe;ibHAsI pa0oTa 00y4aIOIUXCSI 110 JUCHMILIMHE (MOILYJIIO)

C mucuuIumHbl «ATOMHAsI PU3HKa» B 7 CEMECTPE HAYMHACTCS] 3HAKOMCTBO CTYIACHTA C KBAHTOBOM
¢usukoii W coBpeMeHHOM ¢u3nukold B 1eiaoM. JlaHHBIH Kypc (OpMUpYeT B CO3HAaHHM CTYICHTa
COBPEMEHHYIO (PM3HUYECKYIO0 KapTHHY MHUpa, CUCTeMy (DyHIaMEHTATbHBIX HJICH, TIOHITUN U 3aKOHOB TIPU
nepexosnie OT Makpo- K Mukpomupy. M3ydenue pu3nku MHUKpOMHUpa — 3TO HAMHOTO CJIOXKHEE, YeM
M3y4eHHe KIacCHYecKoil (m3uku. B kinaccndeckoil pusnke ecTs oropa Ha HamsiaHble 00passl. B ¢usmke
MHUKPOMHUpPA KJIACCMYECKHE HAIISIHbIE OO0pa3bl HEaleKBaTHbI, W CTYACHTY MPEICTOUT OO0 OT HHUX
OTKa3arhCs, JIMOO CPOPMUPOBATH HOBBIE A0CTPAKTHBIC 00pa3bl. MIMEHHO B 3TOM OCHOBHAsI CIIOKHOCTB
W3y4YeHUs] KBaHTOBOM (hm3uku. B kBaHTOBO# (prsrke ropaszno mpoie HayYUThCsl BBIYUCIATh, YeM MOHSTh,
Kak BCE€ 3TO B MUKpomHpe npoucxoaut. Ho 3To He 3Ha4YMT, 4YTO MOHMMAHUE B MPUHIUIE HEBO3MOXKHO.
[IpocTo noHMMaHKEe AOIKHO CTaTh IPYTHUM.

[lo maHHOW AMCHMIUIMHE YMTAKOTCA JIEKUMH, HA KOTOPBIX H3JIaracTcsl OCHOBHOW TEOPETHYECKHI
Marepuai, 1 IpOBOAATCA MPAKTUUECKUE 3aHATUS JUII OPraHUYHOIO COBMEILIEHHSI B KypCe H3JIOXKECHHUS
MIPUHIIMIIOB TEOPUH W SKCIEPUMEHTA C MPAKTUKON pelieHus 3a1ad. BHadane Ha JIEKUIUSX H3Jaraercs
TEOpUSl COOTBETCTBYIOLLETO BOIIPOCAa C WJUIIOCTpALlMEd HA KOHKPETHBIX HpUMEpax, MPUBOAATCS
pe3yNbTaThl HAOMIONEHUH 1 SKciepuMenTa. Ha ceMunapax maetcst pa30oop psija 3a7a4d ¥ MOKa3bIBaeTCsl KakK
CIIEAyeT MOAXOAUTh K MX PEHICHUI0. 3aa4d TECHO CBSI3aHbl C MarepHaJioM JIEKLIMH, YacTO SIBJISIOTCS €r0
pPa3BUTHEM U JIOTIOJIHEHUEM, TT03TOMY paboTa HaJl HUMH JIOJDKHA MTPOBOIUTHCS MapaJUIETIbHO C U3yYCHHEM
OCHOBHOTO JIEKIIMOHHOTO Marepuana. Kpome Toro, mpemiaraemblii HaOOp 3afad JIOJDKEH J1aTh
BO3MOXXKHOCTh CTYIEHTY JOMOJHHUTEIBHO O0ayMarh psii BaKHBIX BOMPOCOB M IOMOYb MPEICTABUTh
OOIBIION AUAa30H MPUIIOKEHUS H3Y4aeMbIX HJIEH U TEOPHIA.

Marepuan JieKiuid CKOHIICHTPUPOBAH HAa OCHOBHBIX 3aKOHAX KBAaHTOBOW (DM3UKH W, B YACTHOCTH,
Ha BOIPOCAX TPYIHBIX Ui MOHUMAaHUS M BOCHPUATUA. [l KparkocTH, TOCTYHOCTH, HO BMECTE C TEM
KOPPEKTHOCTU MaTepuall JIEKIIUH OCBOOOX/IEH HACKOIBKO ATO BO3MOXKHO OT M3JIMIITHEH MaTreMaTu3aluu u
bopmanm3ma.

Ne i/t Pa3nen (Tema) 3aganue Yacsl MeTtoauueckue ®opma
JUCHUILIHHLI PeKOMeHIALNHU 110 KOHTPOJISA
BLITIOJTHEHHIO 3aaHNSA

1. B kauectBe
JUTEPATyPHBIX
HNCTOYHHUKOB

N3yuenue OPENIIOYTUTEIILHES
Beenenue. v p

JIUTEPaTyphbl 4 | ucnonp3oBath [1] u [3]u3 [YcTHBIM onpoc
BoHBI 1 KBaHTBI PATYPEL, [1]m [3] p

peleHne 3a1a4 CIIMCKa OCHOBHOM
auTepaTypsl U [4] u3
CIIMCKA JTOIIOJIHUTEIILHON

JUTEpaTyphl
B kauecTBe
2. Nzyuenue
Yactuup! u JUTEPATyPHBIX KoHTponbHas
JIUTEPaTyphl, 6
BOJTHBI HCTOYHUKOB pabota
peleHue 3a1a4
MpeANOYTUTETbHEES




HUCI0ab30Bath [1] u [3]u3
CIMCKA OCHOBHOM
auTepaTypsl u [4] us
CITMCKA JOTOJIHUTEIBLHON
JTUTEPATYpPhI

OcHOBHEBIE
AKCIICPUMEHTAITH
HBIE JJAHHBIE O
CTPOEHHH aroMa

Nzyuenue
JIUTEPATYPHI,
peleHue 3a1a4

B kadectBe
JUTEPATYPHBIX
HCTOYHUKOB
MPEANOYTUTETHHEE
ucnosib3oBath [1] u [3]u3
CIIMCKa OCHOBHOM
JUTEPATyPhI

KonTposbHas
pabota

OCHOBEI
KBAaHTOBBIX
MIpeICTaBICHUIA
0 CTPOCHHUHU
aroMa

Nzyuenue
JIUTEPATypPHI,
peleHue 3a1a4

B kauectBe
JIUTEPATyPHBIX
HCTOYHUKOB
MPEANOYTUTETbHES
HCITONb30BaTh [1] u [3]u3
CIIHCKa OCHOBHOM
JUTEPATYPHI

KouTtponbHas
pabora

OnHO2IEKTPOHH
BIM aTOM

Nzyuenue
JIUTEPATypHl,
peleHue 3a1a4

B kauectBe
JIUTEPATyPHBIX
UCTOYHUKOB
pEeIOYTUTENIbHEES
ucnonb3oBath [1] u [3]u3
CITHUCKa OCHOBHOM
JUTEPATYPHI

[ TucrMeHHBbIH
0mpoc

MHOro31eKTpoH
HBIE aTOMBI

N3yuenue
JIUTEparypsl,
peleHue 3a1a4

B xauectBe
JUTEPATYPHBIX
MCTOYHHUKOB
NpeANnOYTUTENbHEE
ucnonb3oBath [1] u [3]u3
CIIMCKa OCHOBHOM
JTUTEPATYPHI

[ [cbMEeHHBIN
OIIpoC

OJNEeKTPOMarHuTH
bI€ MIEPEXOIbI B
aromax

N3yuenune
JIUTEparypsl,
peleHue 3a1a4

B kauectBe
JUTEPATYPHBIX
HWCTOYHUKOB
MpeANnoYTUTETbHEES
ucnonb3oBars [1] u [3]u3
CIIMCKa OCHOBHOM
JTUTEPATYPHI

KonTtponpHas
pabota

Penrtrenosckue
CIIEKTPBI

N3yuenune
JINTEPATYPEL,
peleHue 3a1a4

B kadectBe
JUTEPATYPHBIX
HCTOYHHKOB
MpeANOYTUTEIbHEES
ucnonb3oBarh [1] u [3]u3
CIIMCKa OCHOBHOM
auTepaTypsl u [4] us
CIIMCKA JIOIOJIHUTEILHOU

[ l1icbMEHHBIN
0Ipoc
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JUTEpaTyphl

ATOM B 11071€
BHEIIHUX CUJI

N3yuenune
JIUTEPATypPHI,
peleHue 3a1a4

B kauectBe
JUTEPATYPHBIX
HCTOYHUKOB
pEIOYTUTENIbHEES
UCIoab30Bath [1] u [3]u3
CIIMCKa OCHOBHOM
JUTEpaTyphl

[ l1icbMEHHBIN
0IpocC

10.

Bgenenue.
Crpykrypa u
CBOMCTBa
aTOMHBIX SIJIEP

N3yuyenune
JIUTEPATYPBI

B kagectBe
JUTEPATYPHBIX
HCTOYHUKOB
MpeANOYTUTEIbHEES
MCIIOJIb30BaTh [2] U3
CIMCKa OCHOBHOM
auteparypsl u [1, 2] u3
CIHUCKa JOMOIHUTEIBHON
JUTEPATYPHI

'Y cTHBIN onpoc

11.

Monaenu
aTOMHBIX SIJIEP

N3yuenue
JIUTEPATYPBI,
pelieHue 3ana4d

B kxagectBe
JUTEPATYPHBIX
HMCTOYHUKOB
pEeANOYTUTEIbHEE
HCIIOJIb30BaTh [2] U3
CIIMCKa OCHOBHOM
auTepaTypsl U [3] us
CIIMCKA JOMOJHUTEIbHON
JUTEPATYPHI

KonTposbHas
pabora

12.

Pacnazger siaep.
PagnoakTuBHOC
Tb

N3yyenune
JIUTEparyphl,
pelieHue 3a1a4

B kauectBe
JUTEPATYPHBIX
MCTOYHHUKOB
NpeANnOYTUTENbHEE
UCIIOJIb30BaTh [2] U3
CIIMCKa OCHOBHOM
auTepaTypsl u [4, 5] u3
CITMCKAa JIOIMOJHUTEILHOU
JTUTEPATYPHI

KoHTponbHas
pabota

13.

S nepHblie
peakuuu

N3yyenune
JIUTEparypsl,
pelIeHne 3a1a4d

B kauecTBe
JUTEPATYPHBIX
HCTOYHHUKOB
MpeANnoYTUTETbHEES
HCTIOJIB30BaTh [2] U3
CIIHCKA OCHOBHOM
auTepaTypsl u [2, 3] u3
CIIMCKA JIOIOJIHUTEILHOU
JUTEPaTypPhI

KoHTponbHas
pabota

14.

Jlenenue u
CUHTE3 si/iep

N3yuyenune
JIUTEparypsl,
pelieHne 3a1a4

B kauecTBe
JIMTEPaTypPHBIX
HNCTOYHUKOB
MPENOYTUTENIbHEE

KoHTponbHas
pabota
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HUCII0IB30BaTh [1] u3
CIIHMCKa OCHOBHOM
auTepaTypsl u [4] us
CIIHCKA JOIOJHUTEIILHOM
JTUTEPATYpPhI

15.

BzaumozeiictBu
€ SIIEPHOTO
U3IIYy4CHUS C
BCIISCTBOM

Nzyuenue
JUTEPATYPHI,
pelieHue 3a1a4

B kadectBe
JUTEPATYPHBIX
HCTOYHUKOB
MPEANOYTUTETHHEE
KCIIONBb30BATh [2] U3
CIIMCKa OCHOBHOM
auTepaTypsl U [3] u3
CIIHCKA JOIOJHUTEIILHOM
JUTEpaTyphbl

'Y cTHBII onpoc

16.

OKCHEpUMEHTBI
B (pu3uke
BBICOKHX
SHEPrui

N3yuenne
JUTEPATYPBIL,
pelieHue 3a1a4

B kauectBe
JUTEPATYPHBIX
HCTOYHUKOB
MPEeANOYTUTEIbHEE
WCITOJIb30BaTh [ 1, 2] u3
CIIUCKa OCHOBHOM
auteparypsl u [1, 2] u3
CITUCKA JIOMOJHUTEILHON
JUTEPATYpPBI

[l1icbMEeHHBIN
0Ipoc

17.

DIeMEHTEI
buzuku
aJpPOHOB,
JICTITOHOB,
c1a0bpIX 0030HOB

N3yuenne
JIUTEPaTyphl

B kauectBe
JUTEPATYPHBIX
HWCTOYHUKOB
MPEeANOUTUTEThbHEES
HCTIONIB30BaTh [3] U3
CIIMCKa OCHOBHOM
autepaTypsl u [1, 2, 3]
U3 CIIHMCKA
JOTIOJTHUTETBHOU
JTUTEPATYPHI

'Y CcTHBIN onpoc

18.

Hyxineocunres u
Bcenennas

N3yuenue
JIUTEpaTyphl

B kauectBe
JUTEPATYPHBIX
HCTOYHHUKOB
MpeANnoYTUTETbHEES
HCTOJIb30BaTh [3] U3
CITHUCKa OCHOBHOM
auTepaTypsl u [4, 5] us
CITMCKAa JIOIOJIHUTEILHOU
JTUTEPATYPHI

[ IcbMEHHBIN
OIIpoC

19

IToxroroska k
AK3aMEHy

36

JK3aMEH

6.2. TemaTuka u 3a1aHUA U1 MPAKTHYECKUAX 3aHATHIA

dopMoit OTYETHOCTH TI0 JAHHOU JUCIHMIUIMHE SBIICTCS dk3aMeH. HeoOxoaumebie ycioBus




JIOTIYCKa K 3K3aMEHY:
1)Haymmune moJiHOTO KOHCTIEKTA JICKITUN
2) BeinonHeHne BceX KOHTPOJIBHBIX paboT ¢ MONOKUTETBHBIM PE3yIbTaToM

B kauecTBe OCHOBHOro y4eOHOro mocoOHs IO JaHHOW TUCLMIUIMHE BBICTYNAET 3aJadyHMK
Uponosa M.E. «3agaunm mo obmeit ¢usuke». Ha 3aHATHSAX 1enecooOpa3HO pemiath 3agadd co
CIIO)KHBIM aHaJIM30M (U3UYECKOM CHUTyallud, TaKk Kak B JIaHHOM Ciydae IpernoiaBaTelb MOXKET
pa3aMYHBIM  METOAMYECKMMM IpUEMaMM TIIOABECTH CTYAEHTOB K IIOCTPOCHHMIO IPaBUIbHOU
¢u3nyeckoil kapTuHBl paccMaTpuBaemMoro spieHus. OJHAKO, MPU PEIIEHUM Ja)Xe CIOXKHBIX 3a/1ad
HEOO0XO/MMO AaKIEHTUPOBAaTh BHUMAHME YYAIIMXCS HAa CAMbIX INPOCTBIX JIIEMEHTaX (U3NUYECKOTO
aHanu3a. [Tone3Ho Ha KayecTBEHHOM YpPOBHE OOCYIUTh BO3MOKHBIE BapUAHThI U3MEHEHHS UCXOIHBIX
JTAHHBIX.

Tax xak B 3anaunuke W.E. Mponosa He Bce TEMBbI IPEICTaBICHBI OJUHAKOBO IOJIHO,
UCTOJIB3YIOTCS TaK)KEe OTAETIBHBIE 3a/1a41 U3 APYTrUX COOPHUKOB, B YACTHOCTH, U3 COOPHUKOB 3a/1a4
N.B.Cagenbena, JI.1. Caxaposa, E.M. I'epmienzona u B.C. BojabkeHIITEHH.

Hwxe npuBeeHbl NpUMEpHBIE TUIAHBI CEMUHAPCKUX 3aHATUHN. TaMm, rae 3To He yKa3aHo
OT/IeJIbHO, HOMepa 3a1ay4 JaHbl 1o 3aaauyHuky U.E. Uponosa «3agaun no obueit pusnxe».

Coaepxxanne NpaKTHYECKUX 3aHATHI
TEMAL. BoyiHbI U KBaHTHI.
Tema st 06cyxnenus: KBaHTOBbIE SIBICHUS B ONTHKE
3amauu, pemaemble Ha 3ansaTusax: 5.1, 5.5, 5.19, 5.25, 5.26, 5.28, 5.14-5.17
3amanus 171 CaMOCTOSTEeIbHOU padoThl: 5.8, 5.12, 5.29-5.34
TEMA 2. YacTuubl ¥ BOJIHBI.
Tewmsl ast o0cyxxaenus: KoprnyckynspHo-BoIHOBOI nyanu3M. Ou3nyecKuil CMbICT BOJIH Jie bpois.
@U3NYECKUI CMBICI COOTHOILLICHUS HEOITPEAEIEHHOCTEM.
3anmauu, pemaeMble Ha cemuHapax: 5.87-5.89, 5.91, 5.96-5.98
3amanus 111 CaMOCTOSTEIBHOM paboThl: 5.86, 5.90, 5.92, 5.99-5.101, 5.105-5.108, 5.102, 5.110
TEMA 3. OcHOBHBIC JKCIIEPHUMEHTAIbHbIC JAHHbIC 0 CTPOCHUHU aTOMA.
Tewma mnsa oocyxaenus: OcodeHHocT Teopuu bopa
3anauu, pemaemble Ha cemuHapax: 5.42, Caxapos-40.16, I'epiienzon-4.41, Bonpkenmreiin-19.37,
5.79,5.112
3ananus 119 CaMOCTOSITENbHOM paboThl: 5.57, 5.58, 5.74, 5.76
TEMA 4. OcHOBBI KBAHTOBBIX NPEACTABJICHMII 0 CTPOCHHH aATOMA.
Tema ns 06cyxaenust: @PU3nUecKuil CMbICT BOJTHOBOM (pyHKIMH
3amaum, pemaeMbie Ha cemMuHapax: 5.116-5.118, 5.124, 5.125
3ananus A7 caMoCTOsATeNbHOM paboThl: 5.119, 5.120, 5.155, 5.156, 5.141
TEMA 5. O1H03/1eKTPOHHBI aTOM.
Tema miist 06cyxnenus: KBaHTOBOE onrcaHue aroma BOJopo/ia
3amaun, pemaembie Ha ceMuHapax: 5.120, 5.143(a)
3ananue A caMoCTOSITeNbHOM paboTsl: 5.143(6), 5.145
TEMA 6. MHOr03/1eKTPOHHbIE aTOMBI.
Tema nns o6cyxaenust: [Ipunuun ITaynu. [lonstue cnuna.
3amaum, pemaeMbic Ha ceMuHapax: 5.158, 5.159, 5.164-5.166
3amaHus JUId CaMOCTOSATENIbHOM paboThl: 5.167-5.172
TEMA 7. j1eKTpOMarHuTHbIE Nepexoibl B aTOMax.
Tema mist o6cyxnenus: @uznueckuit cmbica Tepma. [leproaudeckie cBOHCTBA 2IEMEHTOB.
3amaum, pemaeMbie Ha cemMuHapax: 5.173-5.175, 5.185, 5.186
3ananus 119 caMOCTOSTeNbHOM paboThl: 5.178-5.181, 5.198-5.201
TEMA 8. PeHTreHoBCKHE CIIEKTPBbI.
Tema mist 06cyxaeHus: XapaKTePUCTUISCKUE PEHTI€HOBCKHUE CIIEKTPBI
3amauu, pemraeMpie Ha ceMuHapax: 5.55-5.58
3amaHus 411 CaMOCTOSTENIbHOM paboThl: 5.59-5.62
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6.3. TemaTnka u 3aaHus 1J1s1 1a00PATOPHBIX 3aAHATHIA

Jlaboparopuast pabota 1. OnpeneneHue Temreparypbl HUTH JaMIbl HAKAIMBAHUS C MOMOIIBIO
MTUPOMETPA C HCUE3AFOTIECH HUTHIO

JlaGoparophas padora 2. M3ydenue BHemrHero Gorodddekra.

JlaGoparopHast padora 3. M3MepeHne ONTHYECKUX XapaKTEPUCTUK MOTIOIIAOIIIX CPel
(hOTOANEKTPUIECKUM METOJIOM.

JlaGoparophas padora 4. CrieKTpalibHbIN aHAJIN3 Ta30B.

JlaGoparopnas padora 5. Onpenenenue nmocrosHHON Punbepra u mocrosHHOM [l1anka 1o criekTpy
BOJIOPOJIA.

Jlaboparopuas padota 6. [IpoBepka COOTHOIIEHHS HEONpeAeIeHHOCTe! 715l (POTOHOB.

JlaGoparopuast pabora 7. Onpenenenrie dPQPEKTUBHOTO CEUCHUS] B3aMMOICUCTBHS (DOTOHOB C
MoJieKyaMu (IyopecuuHa.

JlaGoparophas padota 8. M3ydenue (GoTONpOBOIUMOCTH TOIYIIPOBOAHUKOB.

JlaGoparopuast pabora 9.M3ydeHue QOTORNEKTPHUUECKUX CBOWCTB BIEKTPOHHO-IBIPOYHOTO
nepexoza.

7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOH JTUTEPATYPbI, HCOOXOAUMOM IJIA
OCBOCHUSA TUCUHMILIMHBI

a) OCHOBHAS!

1. CuByxus, JI.B. O0muii kypc ¢pusuku : yuebHoe nocodue : B 5 1. / J[.B. CuByxumn. - U3z. 6-e, crep. -
Mocksa :@usmarnut, 2014. - T. 5. Atromuas u sinepras ¢pusuka. - 560 c. : ni. - ISBN 978-5-9221-
1513-1. - ISBN 978-5-9221-1512-4 (T. I) ;[ https://e.lanbook.com/book/2315]
2. CasenbeB U.B. Kypc o6meit ¢pusuku. B 5 xu. K. 5. KBanToBas ontuka. AtomHas ¢pusnka. Ousuka
TBepaoro Tena. GusuKa aTOMHOIO S71pa U 3neMeHTapHbIX yacTull. — M.: OO0 «M131-Bo AcTpenby,
2002. — 368 c. [https://e.lanbook.com/book/708]
3. Uponos, U. E. 3anaun no obmeit gpusmke : yyed.mocodue A By30B. - 3-€ U3[., nepepad. - M. :
BMHOM : BJIAZIMC, 1998. - 448 c. - ISBN 5-89528-001-3. - ISBN 5-7889-0054-1
:[https://e.lanbook.com/book/94101]
4. Bonbkenmreiis, B. C. CoopHuk 3aaa4 o obmemy Kypcy Gusmku : [yde0.mocobue s CTyAeHTOB
BTYy30B] : nomymieHo ['ockomurerom CCCP mo Hap. o6pazoBanuto / o ped. U. B. CasenneBa. - U3zn.
12-e, ucnp. - M. : Hayka, 1990. - 396 c. : un. - ISBN 5-02-014051-1 : 90 >x3

0) 0ononHUMeNbHAasL:
1. KanamnukoB H.I1. ®u3uka: untepHer-rectupoBanue 6a3osbix 3Hanuii / H.I1. Kanamuukos, H.M.
Kosxeruukos. — CI16.: Jlaub, 2009. — 160 c. [https://e.lanbook.com/book/172]
2. MackeBuu C.A. AtomHas pusuka: [Ipaktukym o pemenuto 3aaa4d: yaeonoe mocodue / C.A.
MackeBuu. — MuHck: Beim. mik., 2010. — 455 c. [https://e.lanbook.com/book/65395]
http://biblioclub.ru/index.php?page=book_view&book _id=235778
3. @pum C.3., Tumopera A.B. Kypc obmieit puzukn. B 3-x T1. T. 3. Ontuka. AtomHas pusuka. —
CII6.: U3a-Bo «Jlauby, 2007. — 656 c. [https://e.lanbook.com/book/419]
4. Kanmutonos, . M. Benenue B pusuky sipa u yactuil : Yueb.mocobue ans cryn. gpus. dak.
kiaccuueckux ynuepcutetos / . M. Kanuronos. - M. :Exutropuan YPCC, 2002. - 384 c.
[https://e.lanbook.com/book/2189]
5. Nmrxanos b.C., Kamuronos .M., IOaun H.I1. Yactums! u atomusie siapa. M.: Uzn-so JIKU, 2007. —
584 c.[https://e.lanbook.com/book/59636]

8. Ilepeyenn pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTEepHeT», He0OXOAMMBbIX 1JISI 0CBOCHHS IUCIUIIINHBI

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

- OBC YHuBepcureTckast OMOIHMOTEKa OHIIaliH, MyTh AocTyma http://biblioclub.ru;
- OBC «Znaniumy, myts goctyna http://znanium.com/.

- OBC «Jlanp» https://e.lanbook.com
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[Tpodeccnonanpabie 6a3bl JAHHBIX U HHOOPMAITMOHHBIC CITPABOYHBIC CUCTEMBI:
- Web of Science, mytsaoctyna: http://webofscience.com;
- Scopus, myTh goctyma: https://www.scopus.com;

- PUHII, nyts nocrymna: https://elibrary.ru;

- CIIC KoncynbrantlLitoc;

- AHHOTHpOBaHHAasA OubMorpaduueckas 6a3za NaHHBIX XKypHaIbHBIX cTareit MAPC.

9. Onncanne MaTepuaJibHO-TeXHUYECKOH 0a3bl, HeOOXOAMMO¥ /1JIs1 OCYIIeCTBICHUS
00pa30BaTeJILHOIO MPOLECCa M0 JUCHHUILIMHE

HaunmenoBanue | OcHAIEHHOCTH CIENUAJILHBLIX MOMEIIEHHH 1 IlepeyeHb JTULEH3MOHHOTO
CHeNUATbHBIX® | MOMeNIeHHIl 1JIsl CAMOCTOATETbHOI PadoThI NMPOrpaMMHOI0
IOMEILIeHUH 1 odecreyeHusl.

noMeleHu s PexBHU3UTHI
CaMOCTOSATEJILH MOJATBEPKIAIOIIEr0

0i1 padoThI JAOKYMEHTAa

Aynuropust s Crienmanu3upoBaHHast MeOesb; MyTbTUMETUITHBIT WindowsPro 8.1

3aHITUN MIPOEKTOP; MEPCOHATBHBIA KOMITBIOTEP; IKPaH; (mocraBumk OO0 Codt-
JIEKIIMOHHOTO pabodee MeCTo IperoaaBares; T0CKa MEJIOBas; naiT [IpoekTsI, 10roBOp

THIIA, TPYIIIOBBIX
u

y4eOHO-HaIVIsIIHbIE TOCOOUSI, 00ECTIEUNBaIOLIIE
HaIAIHBIC WUTFOCTPAIMN; HaOOPbI

Ne50155/51P4393 ot
12.12.2014 1);

UHANBUIYabHbI | TEMOHCTPALIOHHOTO 000PYIOBaHHS CBobozHO

X KOHCYJIbTAIIUA, pacrpocTpaHseMoe
TEKYIIEro HpOrpaMMHOE 00eCIIeueHHeE:
KOHTpOJIS U LibreOffice (Tun smuen3un -
MIPOMEKYTOYHOM GNU LGPL v3+)
aTTecTalyu

Aymuropus nns | CneumanusupoBaHHasi MeOellb; pabodee MeCTO CrnennansHoe

3aHATUH Hpero/IaBaTelis; 10CKa MeJoBast JIMIEH3HOHHOE
CEMHHAPCKOTO HpOrpaMMHOE 0OecIieyeHIe

TUIIA, TPYIIIOBBIX
u
VHWBHTyaIbHbI
X KOHCYJbTaluH,
TEKYILEro
KOHTPOJIS U
IIPOMEXKYTOYHOU
arrecraluu

HC UCIIOJIB3YCTCA

JIaboparopust
(;maboparopus
MEXaHHUKH 1
OIITUKN),
MIOMEIICHHE IS
XpaHEHHUS U
00CITyKUBaHHS
y4eOHOro
00OopyIOBaHUs

CrienmanusupoBaHHas Mebenb; padodee MeCTo
MIperoaBareis; 10CKa MeJoBasl.

JIaGoparopHoe obopynoBaHue: Becbl Bectdas;
YCTaHOBKA JUIsI UCCIIEIOBaHUS KoJIeOaHMi
cBs3aHHBIX cucteM OMII-3; MmaTeMaTdecKui
MasITHUK; KpyTHIBHBIN MasTHUK PIIM — 05;
MasTHUK OOepOeka; 3ByKOBOI reHeparop,
ANIEKTPOHHBIN ocIIiorpad; OnTHYEeCKUn
Mukpockorr; pedpakromerp YPII; caxapumerp CY-
4; ycTaHOBKA JUUIsl U3y4YEHUS MOJSIPU3ALMH CBETA C
MOMOIIIBIO sipKOCTHOTO TTupomerpa OIITHP-09;
unarepdepomerp UTP-1 ¢ BakyyMHBIM TTOCTOM;

OIITUYCCKAasd yCTaHOBKa C reJIui-HeOHOBBIM JIa3CpoM;

naboparopHast ycraHoBka «Konbiia HeroToHay,;
arcnepcuoHHbIi pedpakromerp PIIY; Tepmomerp;

CrnenuansHoe
JIMIIEH3UOHHOE
nporpaMmMHoe o0ecreueHune
HE UCTIONTB3YeTCS
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BECHI TEXHUYECKHUE C PA3HOBECAMU; HACOC
KomoBckoro; MaHOMeTp; MaTeMaTH4YE€CKU MAITHUK;
KpyTuiIbHbIM MassTHUK PIIM-05; KpyTHIbHBIN
MaaTHUK OMII-14; cTeKISTHHBIN COCY/l; BOASIHOU
MaHOMETP; HAcOC

ITomemnienue mis
CaMOCTOSTENIHHO
11 paboThI
o0yJaronmxcs

Crienmanu3upoBaHHas MeOeb; padodne MecTa,
OCHAIICHHbIE KOMIIBIOTEPHON TEXHHUKOI C
BO3MOXKHOCTBIO IOJIKITIOUEHUS K ceTu «HTepHeT» 1
o0ecreYeHrneM JIOCTyIa B AIIEKTPOHHYIO
nHdopMaImoHHO-00pa3oBarenbHyto cpeny KI'Y;
nemoHctparronHast LCD-nanens; nmpuHTEpEI, B T.4.
OonbIeopMaTHBINA 1 IIBETHOM; CKaHEephI ((opMarhbl
A2 u A4); web-kamepsl; MUKPOGOHBI

Windows XP no nutieH3uu
OEM Software (mocraBmmuk
000 «CucreMHbIi
HUHTErparop», 10ropop Ne 22
I'Kor16.12.2016 1);

ANBC «Mapk-SQL»
(mocraBmuk HITO
«MHdpopMm-cuctema,
noroBop Ne 260420060420
ot 26.04.2006 r.);
LibreOftice (Tum aureH3uu -
GNU LGPL v3+);

Google Chrome
(Turummnensun — BSD);
Adobe Reader Acrobat BC
(Trrunuensun — free)
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