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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmaa 51.0.09.05 AtomHasi pr3rika OTHOCUTCS K 00s13aTesTbHOM YacTh 00pa3oBaTesibHON

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMupyemMbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI[U1 (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[U1 MO JUCLMIL/IHHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coJiepKaHre ycreBaemMoCTH arrecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH N OIIK-1: [lemoHcmpayus nna OIIK-1: 3aodauu
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb pyHOameHmManbHble DK3aMeH:
3HaHus 6 obnacmu 6a3o0eble 3HaHUs 8 0baacmu noHsamus, 3adauu
U3UKO- 9
¢ usuKO-Mamemamuyeckux U |3aKOHbI U MOOeNU AMOMHOL K
MamemMamu4ecKux u () b OHMPO/IbHbIE
uau) ecmecmeeHHbIX HAyK 8 U3UKU
(unu) ecmecmeeHHbIx . y 80NpoChl
HayK & cpepe cepe ceoell Ymemb npumeHsimb 3aKOHb! U
ceoeil npogeccuoHabHoU modenu
npogpeccuoHanbHoii | OesmenbHocmu amomHoti pu3uKu 015 pewieHus
desimeibHOCU; npogheccuoHanbHbix 3a0au.
Brademb Haeblkamu peweHust
3a0au,
OCHOBbIBASICH HA 3HAHUSIX,
Nosy4YeHHbIX 8 x00e
0CB0eHUS OUCYUN/IUHDI.
3. CTpyKTypa U cojep)kKaHHe AUCIUILTAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
OoyHasnA
O61asi TPy/10eMKOCTBb, 3.€. 4
Yacos o yueGHOMY I/IaHY 144
B TOM UHCIIe
ay/MTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JeKI{HUOHHOI'0 THIIA 48
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHs / TabopaTopHbIe padoThbI) 32
- KCP 2
caMocTosTe/IbHasA padoTa 26
IIpomexyTouHasi aTTecTamis 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmMeHoBaHue pa3/iesioB U TeM JAUCLIATIMHBI Bcero B TOM UHC/Ie
Yyachbl
( ) KonrakTHas pabota (paboTa Bo
B3aUMO/IeHCTBUH C Npero/jaBaTesem),
Yyackl U3 HUX
3aHATHS CamocrosTenpHas
CEeMHHApCKOro paGora
3aHsATHS THMA obyuarowerocs,
JIEKLJUOHHOTO | (TpakTHueckue | Bcero qacel
THIa 3aHsATHs/Nabopa
TOpHbIe
PaboThI), Uacel

b b b b b

0 0 0 0 o]
OcCHOBHBIe TapaMeTphl aTOMOB. 5 2 2 4 1
IIpo6sieMa TeryIoBOro M3miy4eHusl. 6 3 2 5 1
DOoTOHBI 7 3 2 5 2
BosHoBBIe cBOMCTBA MaCCUBHBIX YaCTHILI. 7 3 2 5 2
CooTHOoL11IeH!s HeoTpe/ieIeHHOCTeH. 7 3 2 5 2
IToctynatse! bopa. 7 3 2 5 2
BosnHoBast pyHKIus, oriepaTopsl GU3NYeCKUX BeJIMUMH, YpaBHEHHe 1 6 4 10 ’
IIpenunrepa.
AtoMm BozOpOZA. 8 4 2 6 2
MHOr03/71€KTPOHHbBIE aTOMBL. 8 4 2 6 2
Teprognueckast TabiuLa XUMUYECKUX 37IeMeHTOB MeHiesieeBa. 7 3 2 5 2
ATOMHBIE TePMBI U ONITUYECKHUE CTIeKTPBI aTOMOB. 8 4 2 6 2
PentreHosckue myun. 7 3 2 5 2
ATOMBI BO BHEILLIHUX 3/IEKTPUYECKOM U MarHUTHOM IOJISX. 8 3 3 6 2
MoseKy/bl 1 XMMUUecKasi CBSI3b. 9 4 3 7 2
Arrecrarus 36
KCP 2 2
HUroro 144 48 32 82 26

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

1. OcHOBHBIe TapaMeTpbl aTOMOB. ATOMHas rurnoTesa. Macca 1 3apsiji 3/1eKTpoHa. Macc-CreKTpOMeTpUs.
N3otomnel. OnpefeneHne pa3MepoB aToMa.

2. TIpobnema TerioBoro usnyueHusi. PaBHoBecHoe TersioBoe n3nyueHre. CrieKTpasibHasi IVIOTHOCTb U3/Ty4eHus],
yJieJibHasi THTeHCUBHOCTD M3/Ty4YeHs], UX CBsi3b. 3akoH Kupxroda. A6comoTHO uepHoe Teso. 3akoH CredaHa-
BosnbiMaHa. 3akoH Buna. ®@opmyna Pastesi->kuHca. I'uriotesa u dopmyna [TaHka.

3. ®otoHbl. BakyymHblil poTo3ddeKT 1 ero ceoiictBa. PoToHHAs TeopUs U ypaBHeHUe DitHIITeHHa. UMmyibc
¢dorona u 3¢pext KommnroHa.

4. Bo/iHOBBIE CBOMCTBA MaCCUBHBIX uacTull. I'uriote3a me bpoiins. DkcriepumenTs! [deBriccoHa-/Ikepmepa 1
Tomcona-TaprakoBckoro. [Iudpakiiys aTOMOB, MOJIEKY/T U HeMTPoHOB. CTaTHCTUUeCKAas MHTePIpeTaliys BOH
nle bpoiins.

5. CooTHolueHus Heorpe/eneHHocTel. VIHTepdepenLys 31eKTpoHOB. COOTHOLLIEHUsI Heonpeie/leHHOCTel
[eii3eHOepra. KOpIyCKy/ISIPHO-BOJTHOBOH JIyayiu3M.

6. [1nanerapHasi Mofenib aToMa. Paccesinue anbda-uactuil. @opmyna Pesepdopzaa. AToMHOe SApO U ero



OCHOBHBIE XapakTepucTuku. [Ipobsiema cTabMILHOCTH aToMa.

7. Ioctynatel bopa. JInHeiuaTelii crieKTp atoma Bogopoga. O6obiienHas ¢popmysa banemepa. [1epBriit 1
BTOpOM nocTynatel bopa. OHepreTueckoe COOTHOLIEHWEe HeoTpe/iesleHHOCTel. EcTecTBeHHas MpUHa
CTIeKTpabHON JTMHUM.

8. BosHOBasi pyHKIIWSA, oriepaTopsl pu3nueckyx BesmurH, ypaBHeHue [lIpeaunarepa. BosHoBas QyHKIus U ee
ob1Me cBoiicTBa U (pusnueckuit cmbicil. ['amuabToHMaH U ypaBHeHue lIpesunrepa. OnepaTopb! KOOpAUHAT,
MMITYJTbCa, TIOTeHL[MaIbHON KMHeTHYecKol sHepriuy. CobcTBeHHbIe GYHKIMK U COOCTBEHHbIE 3HAUEHUS.
CranuoHapHble cOCTOsiHUSA. Y paBHeHHe llIpeauHrepa A/ CTallMOHAPHBIX COCTOSIHUI. [IBM)KeHHe YacTUlL] B
MOTeHIUabHOU siMe. TTpoxXoXK/IeHre YacTHI] uepe3 MoTeHIManbHbIl 6apbep. TyHHeMbHBIN ] deKT.

9. AtoMm Boziopozia. YpaBHeHHe LllpevHrepa [/1s CTaljiOHapHBIX COCTOSIHUM aToMa BoJopo/ia. BomHOBEIe
(YHKLIMM CTallMOHApHBIX COCTOSIHWI aToMa BoJopoja. KBaHToBbIe unc/ia U UX (pU3UUYeCcKril CMBICIL.
[IpocTpaHcTBeHHOE pacnpesiesieHre 31eKTPOHHOM IIOTHOCTH B CTALlMOHAPHBIX COCTOSIHUSIX aTOMa BOZIOPO/ia.
MarHuTHbIe CBOCTBa aToMa Bojopoza. OpOuTanbHBIN MarHUTHBIM MOMEHT 3JIEKTPOHA B aTOMe BOJOPOJAa.
Omeithl IlITepHa-I'epaxa u OiHiTeliHa-Ze 'a3a. CoOCTBeHHBIN MarHUTHBIA MOMEeHT U crivH. KBaHTOBaHHe
MarHuTHoro MomeHTta. MarsetoH bopa. [1o/iHbIl MexaHUYeCKUd 1 MarHUTHBIN MOMEHT 371eKTPOHa.
Cnekrpockonuyeckuii ¢pakrop. CriH-opbuTanbHOe B3auMO/eliCTBHe 1 TOHKasi CTPYKTypa CIeKTpa BOZI0poJa.
10. MHorosnekTpoHHble aTombl. OnbiT @panka-I'epria. ToxxgecTBeHHOCTL YacTHll. 5030HBI U (hepMUOHBL.
O/iHO3/1eKTPOHHBIE CTaljoHapHble cocTostHUA. [1puniumn Ilaym. DneKTpoHHbIe C/I0U U 000/I0UKY B
MHOT'03/IEKTPOHHOM aTOMe.

11. Tleproanveckast Tab/MLIa XUIMHUUECKHUX /IeMeHTOB MeHzeneeBa. Ileprouueckuii 3akoH MeHie/ieeBa.
OneKTpPOHHbIe KOH(UI'ypaLii OCHOBHBIX COCTOSIHUM aTOMOB XMMUYECKUX 371eMeHTOB. CBsi3b CBOWCTB
XUMHYeCKHX 3JIEMEHTOB U 3/IeKTPOHHBIX KOH(Urypawuii ux aToMoB. CpPOJCTBO K 3/IeKTPOHY.

12. ATOMHBIe TepMBI U ONTHUUECKUe CIIeKTPbl aTOMOB. C/10)keHHe MOMEHTOB UMITyJIbCa /11 MHOT03/1eKTPOHHBIX
aTOMOB. ATOMHBIe TepMbI U UX 0003HaueHus. I1paBuno XyHza. CriekTp aToma renusi. OpToreuii ¥ rnaparesiii.
CrieKkTpasibHble CEpHH 11Ie/I0YHBIX MeTa/lI0B. TOHKas CTPyKTypa ONTHUUECKUX CIIEKTPOB. My/bTUIIIETHI.

13. PentreHoBckue yud. OnTHYecKre 1 OCHOBHbIe CBOMCTBA. VccnejoBaHYs CTIEKTPOB PEHTTEHOBCKUX JIyueil.
TopMo3HOe peHTreHOBCKOe M3myueHre. KopoTKOBO/THOBas TpaHMLia HEMPePLIBHOTO PEHTT€HOBCKOI'O CIIeKTpa.
XapaKTepucTHYeCKOe PeHTTeHOBCKOe M3/TyueHHe U ero OCHOBHbIe cepud. 3akoH Mo3smu. ToHkast cTpyKTypa
XapaKTePUCTUYECKOT0 PEHTTeHOBCKOTo n3nyueHusi. Iddekt Oxke 1 peHTTeHOBCKas (yIyopeciieHIusl.

14. ATOMBI BO BHEIIIHUX 3/IEKTPUUECKOM U MarHUTHOM To/sX. DPdekT 3eemaHa u Tpuruiet JlopeHria.
KBanToBbIi1 aHamu3 3¢ dexra 3eemana. Iddekr [NameHa-baka. Oddekt IlITapka. 1eKTPOHHBIMI
rapaMarHUTHBIM pe30HaHC. ABTOMOHU3aL[Msl aTOMa BO BHEIIIHEM 3/IEKTPUUECKOM IToJIe.

15. MonekyJibl U XuMuyecKasi cBsi3b. OCHOBHbIE XapaKTepUCTUKKU MoJieKyJ/1. VIoHHasi XMryecKasi CBSI3b.
5J1IeKTPOOTPULATeTbHOCTh. Y paBHeHHe llIpejuHrepa A1 CTaliMOHAPHBIX COCTOSIHUN MOJIEKY.JI.
Anmabatuueckoe npubmpkeHue. VloH Mosnekysbl Bogopoga. O6pa3oBaHue KOBaJleHTHOM XUMHUECKOU CBSI3U.
MeToz MoeKy/IsIpHbIX opbuTaseil. MomeKy/isipHble CliH-0pOuTany v opbutany. JInHeliHbIe KOMOWHALIAM
aToMHBIX opbuTaneii. I[IpumeHenne metoza MO JIKAO a1 ABYXaTOMHBIX TOMOSIZIEPHBIX MOJIEKY/L.
BapualioHHbI MeToZ, 1 MoJieKy/IsipHble TepMbl. Bapuarjonssiii Metos Putiia. CekysipHOe ypaBHeHUe.
[IpuMeHeHue MeTo/la K ABYXaTOMHBIM TreTeposiZiepHbIM MoJjieKyJ1aM. MoJieKyisipHble TepMbl JBYXaTOMHON
MoreKyJibl. MosieKy/sipHble crieKTpbl. BparatenbHele criekTpbl. KonebarembHo-BpaliiaTesibHble CIIEKTPBI.
[Ipuanun ®@panka-KonzpoHna. [TonocaTeie ontriueckue CrieKTpbl. PEHTTeHOBCKHE MOJIEKYJISIPHBIE CIIEKTPHI.

4. YueOHO-MeToaNUeCKOe ofecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a/laHUSIM /I7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJ€HHBIM B II. 5.

[nst obecrieueHnst CaMOCTOSITENTBHOUM PabOTHI 00yUarOIXCsl MCTIONB3YIOTCS:
- 37IeKTPOHHBIN Kypc "AToMHas ¢u3uka" (https://e-learning.unn.ru/course/view.php?id=3878).



NHble yuebHO-MeTOUecKHe MaTepHrasibl: CaMocTosiTe/ibHas paboTa CTy/IeHTOB MpeAyCMaTpUBaeT
BBITIO/THEHUE [IOMAITHUX 3a/laHUM, pellieHre 3a/jay, U3yueHre peKOMeH/JOBaHHOM IUTepaTyphbl U
MOZrOTOBKY K 3aueTaM U 5K3aMeHaM. OLjeHOUHble Cpe/iCTBa /1J1 KOHTPOJISI TeKYIlleld yCrieBaeMOCTH
BKJTIOYAIOT B Cebsl yCTHBIN OTMPOC Ha MPaKTUUeCKUX 3aHATHUSX, B TPoLiecce eKIUii, akTUBHOCTb B
00Cy»X/IeHUM KaueCTBeHHBIX BOTIPOCOB.

5. @®oHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPO/IA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTali Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
kKomneTennyu OITK-1:

[Ipumeprl 3agau. [TonHsli nepeueHs B @OC.
3agaua 1.1. TIpu usMepeHUsix Ha Macc-crieKTpoMeTpe [lemcTepa € yCKOPSitoILleld pa3HOCTbIO

norenrmanoB U = 50 kB u MmaruuTHbIM 11osieM B = 5000 raycc 6bi1a TiosryueHa TpaeKTOpHs C
paguycoM R = 6,46 cM. Beiunc/imtb Maccy MOHa, 1oJiaras 3apsj, paBHbIM 3/1eMeHTapHOMY.

3agaua 1.2. Yckopstonas pasHOCTb IOTEHIMA/IOB B JIMHEMHOM yCKOpHUTese 2X 106 poner.
BBIUMC/IUTE CKOPOCTH 37IEKTPOHOB TI0C/IE YCKOPEHWs, TIo/Iarasi Ha4aabHYH0 CKOPOCTh OJIM3KOU K HYJIIO.

3apaua 1.3. B ornbITe 10 IPOITyCKaHUIO My4Ka YCKOPEHHBIX JIEKTPOHOB Uepes3 CKpelljeHHble
3/IeKTPUYeCKOe ¥ MarHUTHOe 1107151 661710 06HapY>KeHO, UTO TyUOK He OTK/IOHSeTCSI TIPU CJIe[yIOIINX 3HAaUeHHsIX
rapameTpoB:

ycKopsitoijasi pasHocTh noteHuuanoB UQ = 300 BosibT,

WHAYKLUSA MarHUTHOTO 1107151 B = 1,2 X 1073 Tecsa,

TrioriepeyvHas pasHoCTh rnoreHuanos U™ = 185 BoJIbT,
paccTosiHue MeXXJy T/IaCTUHaMK KOHZIeHCaTopa OTKJIOHStoIIel cuctembl d = 15 MM.
3ajgaua 1.4.

OvueHuTh paZiycbl aTOMOB MarHusi, KCX0/s U3 MO/|e/Ii COMPHKACAIOLLMXCS 111apOB T10

M3BeCTHOU IIJIOTHOCTU ' = 1,74 F/CM3

, U MOJIsIpHOM Macce M = 24,31 .
3ajgaua 2.1.

Temneparypa otocdepsr ConHna T » 5800 oK . OuieHUTh AJIMHY BOJHBI MaKCUMyMa CIIeKTpa
Habmogaemoro u3nyuenus CosHLa.

3ajgaua 2.2.

TeMriepaTypa Teia, KOTOpOe MOKHO I0JjlaraTb abCOFOTHO YepHbIM, Bo3pocyia co 1000C go
800-C. Bo CKOJIbKO pa3 yBe/IMun/iach ero SHepreTuyeckasi CBeTUMOCTh?

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/jauu)



OueHka Kpurtepun oLieHUBaHUs

YCIielIHOe BBITIO/THEHH e IIPAKTUYEeCKUX BaAaHHﬁ, BbIJaHHBIX IIperiogaBaTe/ieM, Bjad/ieHre
3aUTeHO I[IPOrpaMMHBIM MaTe€pPHd/IOM, IOHUMdHHE CYIITHOCTU PaCCMATPHUBAEMBIX TIPOLIECCOB 1 HBHEHHﬁ,
yYMe€HHe CaMOCTOATEe/IbHO 0003HAUNTL TOUKU aKTUBHOTO pOCTa HOBOT'O 3HAHHWA

HEBBIMOJIHeHUe MPAKTUYECKHX 3a/laHui, BbIJAHHBIX TIPEro/jaBaTesieM, 0JHOe HelTOHUMaH1e
He .
CMbIC/1a TIPo6JIeM, He JOCTaTOUYHO TI0JTHOE BJIa[ieH1e TePMUHOJIOTHEH, HeyMeHHe CaMOCTOSITe/TbHO
3aUTeHO

0603HauUThL MPOO/IEMHbIE CUTYaLUN

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
ocTH
KOoMIIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHUM B
3HaHUI MuHVManeH | 3HaHUH B o6Beme YpoBenb
TeopeTHUecKoro o obbeme, ’ 3HaHWUM B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. . JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHUM HIDKe " 0111eM 3HaHUH B
HeB03MO>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHWS | OLIEHUTb MOJHOTY N 3HaHUM. rporpaMme yio1emM
o TpeboBaHU. MO/IrOTOBKU TIpeBbILIAOLIe
3HaHUU HoryiieHo TO/ITOTOBKU rporpaMme
Nwmenu mecto . Jony1eHo M MpOrpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OIMOKN HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HeCylIlecTBe
obyyatomjerocsi ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPHUPOBaHbI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMpOBaHkbI BCe
ITpu pereHnn yYMeHUsI. YMeHUSI.
MUHUMAaJTbHBIX YMeHUSI. BCE OCHOBHbBIE
o CTaH/|apTHBIX PerieHsl Petuiens! Bce
YMeHHH. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a/lay He TUIIOBbIE OCHOBHBIE
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
MPOAEMOHCTPUP | 3a7iauu C 3a7lauu C
OLIeHUTb Ha/IMuue 3aJ,auM. OT[ie/IbHBIM | OCHOBHbIE
Ymenus o OBaHbI HerpyObiMU | Herpy6bIMU
YMeHUH BbinonHeHs! | U 3a/jaum.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecylecTB | BrimosHeHbl
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasza B [IOJTHOM eHHBIMU BCe 3a/laHusl, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
T0JTHOM HEKOTOpkble
HeJloueTaMu | bl BCe
obbeme e
3a/,aHus B
HeloueTaMu
T10JTHOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaHAAPTHBIX MUHUMa/ibH | TPUPOBaHBI | TPUPOBAHbI | TPUPOBAHBI | MPOBaH
HaBBIKOB. 3a/1au He I Habop 06a30BbIe 6a30BbIe HaBBIKH TBOPUYECKUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX

OonléHuBaHUA:

5.3.1 TunoBble 3ajaHus (OLeHOYHOE CPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH

komneTtennuu OTTK-1

[Tpumepsl 3aau. [TonHbi epeueHs B POC.

3agaua 1.5.

IIpu n3mepeHusix Ha Macc-crieKTpomeTpe JleMcTepa € yCKOpSIoLe pa3HOCTbIO MOTeHL[MalIoB
U = 10 kB 1 marauTHbIM 1osieM B = 5000 raycc 6bi1a rosryueHa TpaeKTopus ¢ paguycom R = 11,52
cM. Berumcinte Maccy MoHa B a.e.M., IoJiaras 3apsi/, paBHbIM 3/IeMeHTapHOMY.

3agaua 1.6.




ITpu u3MepeHusix Ha Macc-crieKTpomeTpe [lemcTepa € yCKOpsIfoLel pa3HOCTbIO TOTeHL[MaIoB
U = 4500 B u marautHbeM 1iosieM B = 1000 raycc 6bu1a momydeHa TpaeKTopust ¢ paguycoM R = 9,7 cwm.
Bbrunc/iTe Maccy MOHa B a.e.M., Ioj1arasi 3apsijj paBHbIM 3/leMeHTapHOMY .

3agaua 1.7.

Yckopsitolijasi pa3HOCTb TTOTeHIMaNIoB B jinHeliHOM yckoputesie U = 10000 kB. Berunciuth
CKOPOCTb 3/IEKTPOHOB TI0C/Ie YCKOPEeHUsl, ToJiarasi HaualabHYH CKOPOCTh OJIM3KOM K HYJTHO.

3agaua 1.8.

OLIEHI/ITB paanyCbl dTOMOB HHKeJIA, HCXO0A U3 MO e/ COMMPUKACAIOINUXCA IIdPOB 110

M3BeCTHOU IIJIOTHOCTH I = 8,91 F/CM3

Y MOJISIDHOM Macce M = 58,7 1.
3agaua 1.9.

OLIEHI/ITI: pagnyCbl dTOMOB BUCMYTd, NCXOAd M3 MO e/ COIMMPHUKACAIOINXCA LIdPOB I10

3

M3BeCTHOM MJIOTHOCTU I' = 9,78 r/cM* u moJisipHOM Mmacce M =209 .

3agaua 1.10. OueHUTb KOIMUECTBO MOJIEKYJI B 1 v BO3/yXa IIPU HOPMAaJ/IbHBIX YC/IOBUAX.

3agaua 2.3. Temneparypa nentpa ConHija 1o pacuétaM coBpeMeHHOW Mogenu T » 16
MJTH.KeJIbBUH. OLIeHUTh [JIMHY BOJIHBI MaKCUMYMa CIieKTpa u3nydyeHusi LeHtpa CosHLia.

3agaua 2.4. Huth 1aMIibl HaKa/IvuBaHUs pasorpesaeTcs 0 TeMreparypbl 24000C. BeryMc/iuTh
JUIMHY BOJIHBI MAaKCUMYyMa CIIeKTpa U3/1y4YeHUsl.

3apaua 2.5. BeIUMCauTh JIMHY BOIHBI MAaKCUMyMa CIIeKTpa U3/1y4YeHUs TYroIl/IaBKOro
MeTa/lsThgeckoro obpasiia, Harperoro 0 a)100-C, 6)5000C, 1)3000-C.

3ajaua 2.6. Temmeparypa abcomoTHO uepHOro Tena yBemnuwmaack ¢ 200C go 500-C. Bo
CKOJIBKO Pa3 yBeJIMYHUIachk ero sSHepreTuyeckass CBeTUMOCTb?

3apaua 3.3.. [Tonaras cnektp usnyuenust CosHIa 6/IM3KUM K TETJIOBOMY PaBHOBECHOMY C
TemriepaTypor ~ 6000°K, BBIYMC/IUTD [JO/TI0 SHEPTUH, IPUHA//IeXalllel BUAUMOMY Auaria3oHy.

3agaua 3.4.. Temneparypa rnosepxHocty 3se3bl Bera ~ 9600<K.

[Tosarasi CrieKTp U3/IyueHus 3Be3/bl OTU3KUM K TETVIOBOMY PAaBHOBECHOMY BBIUHC/IUTH [IOJIFO SHEPTHH,
M3/TyuyaeMoi B yibTpadro/IeTOBbIN /AMara3oH C TPaHULIaMU JJIMH BOJIH

ot | =10 um go | = 400 am.


https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80

3apaua 3.5.. Temneparypa abcosiroTHO uepHOTo Tesa Bo3pocia ¢ 30C mo 1500-C. Bo
CKOJIbKO pa3 yBe/nuuach CrieKTpasabHasi MJIOTHOCTh U3/Ty4YeHuUsl Ha JIMHe BOJIHBI

a)l=10um; 6) | =1 cm?

3agaua 4.5. YTpaduoeToBoe MOHOXPOMATUUeCKOe M3/TyueHre ¢ JyIMHOM BomHel 500 A nomapaer
Ha TJIATHHOBYIO TJIACTUHKY. HallTu MaKCHMa/ibHYl0 KMHETUUeCKYH 3Heprvt0 (OTO3/1eKTPOHOB U UX
cKopocTh. PaboTa BbIXoza Aj1s MIaTUHBI paBHa 5,32 3B.

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afaun)

OneHka Kputepuu orieHuBaHUs

Bce kommeTeH1[uM (4acTH KOMIIeTeHIM), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «TIPeBOCXOAHO»,

TIPEBOCXOHO
MPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHWsI, BIaIeHUs 110 COOTBETCTBYIOIIUM
KOMIIETEeHIIMSM Ha YPOBHE BBIIIIe TTPe[yCMOTPEHHOT0 TTPOrpaMMoi
Bce komneTeHIMM (4acTH KOMIIeTeHLIMH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/ieHa
OT/IMYHO

JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «OTJIMUHO».

Bce kxomnieTeHL[UM (4aCTH KOMIIeTeHLUI), Ha YOpPMHpPOBaHNe KOTOPBIX HarpaB/ieHa
OueHb XOpOLLO
P JUCLIMIVIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKe «O0ueHb XOPOLLO»

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa

XOpOLIO
JIUCLUITNHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «XOPOILIO».
Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha OpMUPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJOB/IETBOPUTELHO», TIPU
VA0B/IETBOPUTETHHO

3TOM XOTs1 OBl O/IHa KOMITeTeHLMs1 ChOPMHUPOBaHa Ha YPOBHE
«yI0BNIeTBOPUTETHHO»

Hey/IoB/IeTBOpUTE/BHO ~ XOTs ObI 0O/iHa KOMITeTeHLMs1 ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY.

710X0 Xorts ObI 0fHa KOMIIeTeHLMsI CPOPMHUPOBaHA Ha YPOBHE «TJIOX0»

5.3.2 TunoBble 3apaHus (oneHOUYHOe CpeAcTBO - KOHTpo/sibHBbIE BOMPOCHI) A/ OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

1. ATomHas runoTe3a. 3akoH /lasbToHa.

2. XapaKTeprCTUKH 3JIEKTPOHOB U UX U3MepeHHe.



3. Macc-criektpomeTpusi. ATOMHasi eZJUuHK1LIa MaccChl.

4. 30TOIIBbL.

5. Pa3mepsl aTOMOB U UX U3MepeHue.

6. XapakTepuCTUKU paBHOBECHOI'O TEIIJIOBOTO U3/TyUeHHUs .

7. 3akoH Kupxroda.

8. 3akoH Credana-bosbiimaHa.

9. 3akoH BuHa.

10. ®opmyna Panes-/IxuHca. YnbTpaduonetoBas KatacTpoga

11. 'unore3a u popmyia I1naHka /i1 crieKTpaabHOM MJIOTHOCTU TEMNJ/IOBOTO U3/Ty4eHusl.
12. BakyyMmHbIi ¢poT03(deKT 1 ero CBOMCTBA.

13. doToHHas Teopus U ypaBHeHHe DWHILTelHa A1 poTtosddekTa.

14. DddekT KomnroHa. mnysnbc oToHa. KomMnTOHOBCKAas AyTMHA 3/1IeKTPOHa.
15. 'mnoresa ge bpoins.

16. OkcniepuMeHTshI JleBuccoHa-/xepmepa U TomcoHa-TapTakoBCKOrO.

17. Iudpakius aToMOB, MOJIEKY/1 U HEUTPOHOB.

18. CtaTucTUUeCKasi MHTeprpeTaLys BoJH Jie bpoiiss.

19. CootHotireHust HeorpezeieHHOCTel ["etizeH6epra.

20. KopmyCKyJ/IIpHO-BOJIHOBOU Jlya/Iu3M.

21. PaccesiHue anb(a-uacTHL] Ha aTOMaXx TsDKeJbIX MeTaJl/IoB.

22. ®opmyna Pesepdopaa.

23. ATOMHOe SiIpO U €r0 OCHOBHBIE XapaKTePUCTUKH.

24. TIpobsema cTaOMILHOCTH aTOMa B K/IaCCUUeCKOW TeOpPHH.

25. JIuHelyaThIii CrieKTp aToMa Bogopozga. O6obmmenHas ¢popmyna baabmepa.
26. IlepBbIit 1 BTOpOM nocTyniatel bopa.

27. DHepreTUuecKoe COOTHOLIEHHe Heonpe/e/IeHHOCTE!.

28. EcTecTBeHHas LIIMPUHA CTIeKTpabHOU JIMHUU.

29. BonHoBas hyHKLMS U ee 00Iye CBOWCTBA U (PU3NYECKHI CMBICI.

30. 'amunbTOHMAH ¥ ypaBHeHue IlIpeaunrepa.

31. CobcTBeHHbBIE QYHKIUU U COOCTBEHHBIE 3HAUEHUSI.

32. OnepaTopbl KOOpAWHAT, UMIYJIbCA, TOTEHLMAIbHOW Y KUHETUUeCKOW SHEepPIrUM.
33. OnepaTop MOMeHTa UMITYJIbCa.

34. YpasHenue lllpesunrepa /151 CTallMOHAPHBIX COCTOSTHUM.



35. /IBryKeHue yacTUL] B MOTEHLIMAIbHOU SIMe.

36. TIpoxokeHre YaCTHI] uepe3 MoTeHI[Ha/lbHbIN 6apbep. TyHHeIbHbIN 3P QeKT.
37. YpasHenue Illpesunrepa f/1s1 CTalliOHApHBIX COCTOSTHUM aToMa BOJOpOJa.
38. BonHOoBBIe (DYHKLIMM CTal[MOHAPHBIX COCTOSIHUM aToMa BOJ0pPO/a.

39. KBaHTOBBIe unc/ia U UxX PU3NUeCKUil CMBIC/I.

40. ITpocTpaHCTBeHHOe pacIipe/ie/ieHre 3/IeKTPOHHOM TIJIOTHOCTH B CTal[MOHAPHBIX COCTOSIHUSIX aTOMa
BOZIOpPOJa.

41. Op6uTa/nbHbIM MarHUTHBIE MOMEHT 3JIEKTPOHA B aTOMe BOZIOpPO/ia.
42. Onertel LTepHa-I'epnaxa u OuHITelHA-/e ["aa3a

43. CoOCTBEHHBIN MarHUTHBIM MOMEHT M CITHH.

44. KBaHTOBaHVe MarHUTHOIoO MoMeHTa. MarHeToH bopa.

45. TTosiHBIM MeXaHUUeCKWH M MarHUTHBIA MOMEHT 3/1eKTPOHa.

46. CnekTpockonuyeckuii hakTop.

47. CriuH-0pOuTaIbHOE B3aUMOZIEeHCTBHE

48. ToHKas CTpyKTypa CrieKTpa BoJopoJa.

49. OnbiT @paska-I'epia.

50. ToxxaecTBeHHOCTh YacTull. bo30HbI 1 (hepMUOHBI.

51. OgHO3/1eKTPOHHBIE CTallMOHADHBIE COCTOSTHUSI.

52. Ilpuanun ITaymu.

53. D/IeKTPOHHbBIE CJIOU U 000IOUKK B MHOT03/IEKTPOHHOM aToMe.

54. DneKTpoHHbIe KOH(PUrypaLii OCHOBHBIX COCTOSITHUM aTOMOB XMMHUUECKUX 3/IEMEHTOB.
55. CB$i3b CBOMCTB XUMHUUYECKUX 3/IEMEHTOB U 3/IEKTPOHHBIX KOHQUTYpaLUii UX aTOMOB.
56. CpoZCTBO K 3/IeKTPOHY.

57. CnokeHrie MOMEHTOB UMITyJIbCa /1JI1 MHOT'O3/IEKTPOHHBIX aTOMOB.
58. ATOMHbIe TepMbl MHOT'03JIEKTPOHHBIX aTOMOB.

59. [IpaBuno XyHpa.

60. CriekTp atoMa resus. OpTorenuii 1 rapareui.

61. CriekTpasibHble CepuH L1e/I0YHbIX MeTal/IOB.

62. ToHKas CTPyKTypa ONTUYECKUX CIIEKTPOB. MyJIbTUI/IETEL.

63. OCHOBHbIe CBOMCTBA PEHTI€HOBCKUX JTyYel.

64. NpUHLUIIBI CTIEKTPOCKOIMY PEHTTeHOBCKUX JTyYeid.

65. TopMO3HOe peHTTeHOBCKOe H3/yueHre. KopoTKOBO/THOBasi FpaHULia HeIllpepbIBHOIO
PEHTTeHOBCKOr0 CIeKTpa.



66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81

82.
83.
84.
85.

XapakTeprucTUYeCcKoe PeHTTeHOBCKOe M3/TyueHre U ero OCHOBHBIE CepUH.
3akoH Mo3nu.

ToHKasi CTPYKTypa XapakTepuCTUYeCKOT0 PeHTTeHOBCKOI'O U3/TyueHHUs..
AddexT Oxe.

MeTo/p1 BO30YXK/1€HUsI PEHTTeHOBCKOTO U3/TyUYeHUsl.

AddekT 3eemana 1 ero Kaaccuueckast TeOpHsi.

KBaHTOBBINM aHamu3 3¢gdekra 3eeMaHa.

OdodexT [Tamena-baka.

Ododexr IITapka.

ONeKTPOHHBIY NTapaMarHUTHBIN Pe30HaHC.

ABTOMOHM3ALIMS aTOMa BO BHELLIHEM 3/IeKTPUUeCKOM I10JIe.

OcCHOBHbIe XapaKTepUCTUKH MOJIEKY/L.

VonHas xumMuyeckas CB3b. DJIEKTPOOTPULIATe/IbHOCTD.

YpaBHenue lllpenyHrepa A/ CTalMOHAPHBIX COCTOSTHUM MOJIEKY L.

ApmabaTtrueckoe MpUOJIKEHHE.

. Von MOJIEKYJIBI BOAOPO/a.

OO0pa3oBaHye KOBaJIEeHTHOM XUMHUUECKOM CBSI3U.
MosnekysipHBle CITUH-0pOUTaM 1 OpoUTaH.
JIvHeliHbIe KOMOVHAIIMM aTOMHBIX OpOWTAsIel /I71s1 IBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYL.

BapHauHOHHbIﬁ MeTO/[, PI/ITL[a. CEKYJIHPHOE YpaBHEHHE. HpI/IMEHeHI/Ie MeTO/Za K IBYXdTOMHbIM

rereposdepHbIM MOJIEKY/IdM.

86.
87.
88.
89.
90.
91.

Mosneky/isipHble TepMbl IByXaTOMHOU reTeposiZiepHOM MOJIEeKY/IbI.
BpatjaTesibHble MOJIEKY/IAPHbIE CIIEKTPHI.
KonebarebHOo-BpalljaTesibHble CIIeKTPbI MOJIEKY L.

[TpuHuun ®panka-KoHgoHa.

[Tonocatsle onrruueckue crekTpel. uarpamMmMsl @oprpa.

PeHTreHOBCKUe MOJIEKY/ISIDHBIE CITEKTPHI.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONIPOCHI)

Onenka Kpurepuu orieHMBaHUs

TIPEBOCXOIHO Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPHIX HarlpaB/ieHa

JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HI)KE «TIPEBOCXOAHOY,
NIPO/IeMOHCTPUPOBAHBI 3HAHUSI, YMEHUs], B/IafleHus [10 COOTBETCTBYIOLINM




OueHka Kpurtepuu oLieHUBaHUs

KOMIIeTeHLIMSIM Ha YPOBHE BbILLIe [1PeJlyCMOTPEHHOI'0 POrpaMMOii

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
OT/IMYHO
JUCLIMIVIMHA, CPOPMHPOBaHbI HA YPOBHE He HIDKE «OTJIMUHO».

Bce komnieTeHIUM (Y4acTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
OueHb XOpOLLIO
P JUCLIMIUIMHA, CPOPMUPOBAHbI HA YDOBHE He HIDKe «OUeHb XOPOLLO»

Bce xommeTeHI1[uM (4aCTH KOMIIETEHIHH), Ha (HOPMHUPOBaHKE KOTOPHLIX HarlpaBjieHa

XOpOLIOo
JUCLUITMHA, chOPMUPOBaHBI Ha YPOBHE He HIDKe «XOPOLLIO».
Bce xommeTeH1[uM (4acTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa
JWCLIMILIMHA, C(QOPMUPOBAHEI HA YDOBHE He HIDKE «YZ0BJIETBOPUTE/ILHOY, IIPU
YJOB/IETBOPUTETHLHO > Chopmip P % P 1P

3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHE
«yI0BIIETBOPUTEHHO»

Hey/I0B/IeTBOPUTE/IBHO ~ XOTst ObI 0/iHa KOMITIeTeHLMs1 ChOpMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETLHO».

TJI0X0 XoTs 6bI 0THA KOMIIeTeHIUs CPOPMUPOBAHA Ha YPOBHE «ILIOX0»

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHre JUCIUILTHHBI (MO/1y/151)

OcHoBHas /uTeparypa:

1. ®apneeB Muxaun AHzpeeBuu. JIeKIuu 1o aTOMHOM (Gu3uKe : yuel. s CTYZeHTOB By30B,
obyyarormuxcs o crieranbHocTsIM 010400 - dusvka 1 010600 ¢usrka KOHIEHCUP. COCTOSTHUS
BelllecTBa U 1o Hanpas/eHuto 510400 - ¢pusuka. - M. : dusmaraur, 2008. - 612 c. - ISBN 9785-94052-
162-4 : 242.00., 97 3K3.

2. llInoneckuii Oayapa Bnaguvuposuy. ATomHasi pusuka : [yueb. nmocobue asis By3os : B 2 1.]. T. 1.
BBesieHuve B aToMHy10 GU3MKY. - 7-e U3[., Uctip. - M. : Hayka, 1984. - 552 c. : un. - 1.50., 50 3k3.

3. lInonbckuii Dayapa Bnagumuposuu. AToMHasi pusmka : [yueb. mocobue ajist By3oB : B 2 T.]. T. 2.
OCHOBBI KBAHTOBOH MEeXaHUKH U CTPOEHHE 3IeKTPOHHON 000/I0UKU aToMa. - 5-e u3z., mepepab. - M. :
Hayxka, 1984. - 438 c. : ui. - 1.20., 37 3K3.

4. CuByxuH [Imutpuii BacunbeBuu. O6umii Kypc ¢pusuky : [yued. mocobue aist ¢pus. crieriyanbHOCTeN
By30B : B 5 T.]. [T. 5]. AToMHas u sisepHasi hpu3uKa, u. 2 : fAnepHas ¢pusmka . - M. : Hayka, 1989. - 415 c. :
un. - ISBN 5-02-015053-8 (B mep.) : 1.30., 389 5k3.

5. ®agneeB Muxawin AHJpeeBrd. JieMeHTapHas 00paboTKa pe3y/bTaToB SKCIIepUMeHTa : yueOHoe
nocobue / M. A. ®aazees ; HHI'Y um. H. U. Jlobauerckoro. - Hwkuuii Hosropos : 3a-so HHI'Y,
2010. - 122 c. - TekcT : 371€KTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=849946&idb=0.

[ononHuTenbHas TUTepaTypa:

1. MaTBeeB Anekceii Hukosaepnu. KBaHTOBasi MeXaHHMKA U CTPOEHHe aToMa : [yueb. mocobue ajis e,



By30B]. - M. : Briciuas mikona, 1965. - 355 c. : un. - 0.74., 1 5K3.

2. MatBeeB Anekceil Hukonaepuu. AToMHast ¢r3uka : [yue6. mocobue st pu3. crieliiabHOCTe! By30B].
- M. : Bricmag 1mikosa, 1989. - 439 c. : un. - ISBN 5-06-000056-7 : 1.40., 217 3K3.

3. bepkneeBckuii Kypc ¢dusuku : [B 5 T.]. T. 4. KBanToBasi ¢hur3uka / cocT. D. BuxmaH ; mep. € aHIJI. TIOJ,
pea. A. U. lllaneHMKOBa, A. O. Baiicenbepra. - 2-e u3f., crep. - M. : Hayka, 1977.-415c. : un. - 1.27., 6
9K3.

4. KpaTkuii Kypc TeopeTuueckoi ¢hu3mKY : [B 3 KH. : A5 ¢u3. crieliuanbHocTeli By3oB]. KH. 2. KBaHTOBast
MexaHuKa / aBT. T.: Jlangay JI. [., Jludummwi E. M. - M. : Hayka, 1972. - 368c. - C 1apcTB. HaZiIMChIO aBT.
-18.00., 9 k3.

5. JleBuu Benuamun I'puropbeBuu. Kypc Teopetrueckoit pusuku : [A7s1 ¢pus.-TexH. By30B U ¢ak.]. T. 2.
KBaHToBast MexaHuka. KBaHTOBasi cTaTUCTHKa U (pr3nuecKass KUHeTHKa / 1of peg. B. I'. JleBuua. - 2-e
u3g., nepepab. - M. : Hayka, 1971. - 936 c. : c uepr. - 2.19., 58 3k3.

6. MengezeB boprc BanentrHoBuu. Hauana Teopetnueckoi ¢pr3vku : MexaHuKa, Teopust 1oJs,
3/IeMeHThI KBAHTOBOM MeXaHUKH : [yuel. mocobue asst pu3. crieranbHOCTeH By30B]. - M. : Hayka, 1977.
-496 c. : un. - 1.36., 3 3Kk3.

7. ITosms Pobept Buxapa. Ontika v atomHas ¢ysvika / riep. ¢ Hem. H. M. Jlo3uHckoit ; mog per. H. A.
Toncroro. - M. : Hayka, 1966. - 552 c. : . - 1.43., 3 3k3.

8. ITytunoB Koncrantun AHatosbeBuu. Kypc ¢usuku : [yueb. asis By3os]. T. 3. OnTrka. AToMHast
¢usuka. AnepHas ¢pusvka. - M. : dusmarrus, 1960. - 634 c., 4 n. un. : un. - 1.46., 1 3K3.

9. CobenbMman Mrops Mnbuu. BeeieHre B TEOPUIO aTOMHBIX CIEKTPOB. - M. : Hayka, 1977. - 319 c. : w. -
1.50., 5 7K3.

10. CaBenbeB Uropb Baagumuporuu. Kypc o6irieli ¢husuky : yueb. mocobue /st CTyI€HTOB BTY30B : [B 3
T.]. - 37 3-e, uctip. - M. : Hayka, ['n1. pesi. ¢pus.-mat. mut., 1987-. Kypc obiue#i ¢pusuku. T. 3. KBaHToBast
ontvka. AToMHasa (pusmnka. dusmka TBeporo tena. Pusrka aTOMHOIO 7pa U 3/IeMeHTapHbIX YacTHL. -
1987. - N3p. 3-e, ucnip. - 317 c. : un. - [Ipeam. ykas.: c. 314 - 317. - 0.85., 93 3k3.

11. CaBenbeB Uroprs BnagumupoBuu. OcHOBBI TeopeTrueckor pusmku. Y. 2. KBaHTOBasi MexaHUKa. -

M. : Hayka, 1977. - 351 c. : rpad. - 0.80., 5 3K3.

12. ®purn Cepreit Oayapaosuu. Kypc obiielt dusuku : [as roc. yH-ToB]. T. 3. Ontrka. ATOMHast
dbusuKa. - 7-e u3fl., ucnp. u Aor. - M. ; JI. : ®usmarrus, 1962. - 644 c. : un. - 1.23., 3 3k3.

13. bopH Makc. AtomHas usuka / niep. ¢ adrj1. O. U. 3aBbsisioBa u B. I1. [1aBnoBa ; oz pex. b. B.
Mepgenesa ; ipeavci. H. H. Borosro6oga. - M3z, 3-e. - M. : Mup, 1970. - 484 c., 6 1. um. : uept. - 2.23,,
S 3K3.

14. CokonoB Apcenuii Anekcanzposuu. KBaHTOBasi MexaHHKa M aTOMHasi ¢hu3uKa : [yueb. mocobue fjist
¢u3.-mat. ak. rmes. uH-ToB]. - M. : IIpocBermenue, 1970. - 423 c., 1 ota. 1. Tab. : ¢ uepT. - 0.85., 1 3K3.
15. ®pum Cepreii Onyapgosud. Ontuueckue crieKTpbl atoMoB = Optical Atom Spectra : yue6. mocobue.
- U3p. 2-e, ucrip. - CII6. ; M. ; KpacHogap : Jlanb, 2010. - 656 c. : un. - (Knaccuyeckasi yueOHast
nvrepatypa 1o ¢usuke / peq. coset: XK. V. Andepos (ripez.) [1 ap.]) (Jlyumme Knaccuyeckre yueOHUKH)
(Yuebnuku 15 By30B. CrieljuasibHasi tuTepatypa) (3HaHue. YBepeHHOCTh. Ycrex!). - ISBN 978-5-8114-
1143-6 : 500.00., 3 3K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHUeM JIHCLUITAHBI):
He ucnone3yercst

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MOY /1)
YueOHble ayIUTOPUM [I/is TIPOBeZIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPEeHHBIX 00pa3oBaTe/bHOU



MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpe/icTBaMH 00yueHHsI, KOMITbIOTePaMH.

[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
MHGOPMAaILIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HarmpaBiIeHUO
nogroroBku/crietanbHOCTH 03.03.02 - dusuka.

ABTtop(bl): PaaneeB Muxaun AHJpeeBrY, KaHAUAAT (PU3MKO-MaTeMaTUUeCKUX HayK, JOLIeHT.

3aBenytomuii kadezapoii: UynpyHoB EBrenuit BnagumupoBuu, JOKTOp GH3UKO-MaTeMaTUUeCKHUX
HayK.

ITporpamma o/j06peHa Ha 3acefiaHuu MeTouueckoi komuccuur ot 09.01.2024, npotokon Ne 6/H.
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