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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 8 obaacmu )
Susio- 6a3ogble 3HaHus 8 obaacmu noMsimus, KoHmponbibie
(usUKO-Mamemamuyeckux U |3aKOHbI U MOOeAU AMOMHOU
MamemMamu4ecKux u () b 60npochbl
UU) ecmecmeeHHbIX HayK 8 U3UKU
(unu) ecmecmeeHHbIx . Y 3adauu
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:



OneKTpOHHbIe KYPChl, CO3/IaHHbIE B cHCcTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

ATomHas (usuka, https://e-learning.unn.ru/course/view.php?id=3878.

WHble yueOHO-MeTOAMUECKHE MaTepHaJIbI:

CamocrosTenbHast paboTa CTy/IeHTOB NPeAlyCMaTPUBAET BBITTOJIHEHHWE AOMAIIIHUX 3a/IaHUM, pelleHre
3a/lau, U3yueHre peKOMeH/I0BaHHOW TUTepaTyphbl U MOATOTOBKY K 3aueTaM U 5K3aMeHaM. OLieHOYHbIe
CpeZCcTBa /11 KOHTPOJISL TEKYIIEH yCIIeBa@MOCTH BKIIIOUAIOT B Ce0sI YCTHBIN OIPOC Ha TTPAKTUUYEeCKUX
3aHSTUSX, B MPOLIECCe JIEKIWH, aKTUBHOCTb B 00CY>)KIEHUH KaueCTBEHHBIX BOIIPOCOB.

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaToB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHUBaHUSA:

5.1.1 TunoBble 3ajaHusi (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(OpPMHPOBAHHOCTHU
Komnerennuu OITK-1:

[Ipumeprl 3agau. ITonHslil nepeveHs B @OC.
3apaua 1.1. [Tpu u3mMepeHUsix Ha Macc-crieKTpoMeTpe JlemMmcTepa C yCKOPSsitolel pa3HOCThIO

noteHmanoB U = 50 kB 1 marauTHbIM niojsieM B = 5000 raycc 6bl1a mosyueHa TpaeKTOPHSsI C
paguycom R = 6,46 cM. Berurc/iuTh MacCy MOHa, Tiosiarasi 3apsifi paBHbIM 3J1eMEHTapHOMY.

3agaua 1.2. Yckopsitolasi pa3HOCTb MOTEHIMA/NOB B JIMHEMHOM ycKopuTere 2X 100 Bompr.
BbIUMC/IMTE CKOPOCTH 37IEKTPOHOB TTOC/Ie YCKOPEHMS], TIoj1arasi Haua/bHYH0 CKOPOCThb OJTU3KOM K HYJIIO.

3apaua 1.3. B ormbITe 110 IPOITyCKaHUIO Iy4YKa YCKOPEHHBIX 3JIEKTPOHOB Uepes3 CKpelleHHbIe
5/IeKTpUYeCKoe U MarHUTHOe 110151 Ob1710 00Hapy>KeHO, UTO IIy4OK He OTK/IOHSIeTCs TIPU CJ/IeflyIOIIUX 3HauUeHUsIX
rapaMeTpoB:

ycKopsitowjasi pasHocTh noteHuuanos UQ = 300 BoJibT,

WH/YKLWS MarHuTHoro mnosig B = 1,2 X 1073 Tecna,

TioriepeyHas pasHOCTb roreHnuanos U™ = 185 BoJIbT,
paccTosiHMe MeX/ly M71aCTHHAMU KOH/IeHCaTopa OTK/IOHsoIeld cucteMsl d = 15 MM.
3ajgaua 1.4.

OLIEHI/ITI: pagnyCbl dTOMOB MdI'HUA, UCXOOA U3 MOJe/IN COTIPUKaCAOIIMXCA IapOB I10

M3BeCTHOU IIJIOTHOCTU I = 1,74 F/CM3

, ¥ MOJIIpHOM Macce M = 24,3 .
3ajgaua 2.1.

TemnepaTypa dotocdepsl Cosniia T » 5800 oK . OuieHUTh JJMHY BOHBI MaKCHUMyMa CIleKTpa
Habsroaemoro usnyyenust CosHIIa.

3agaua 2.2,



Temriepatypa Tesa, KOTOPOe MOXXHO ToJiaratb abCoJIFOTHO 4epHbIM, Bo3pocia co 1000C no
800-C. Bo CKOJIbKO pa3 yBe/IMun/iach ero sHepreTuyeckas CBeTUMOCTh?

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

OneHka Kputepuu orieHuBaHUs

YCIIeIIHO€e BBITIO/IHEHHE TIPAKTUYECKUX BH,HEIHI/II\/’I, BbIJJaHHBIX TIpEIogaBaTe/ieM, BjadieHHe

3a4Te€HO I[IPOrpaMMHBLIM MaTe€pPHd/IOM, IOHUMdHHE CYIITHOCTU PACCMATPHUBAEMBIX TTPOLIECCOB U HBHEHHﬁ,
yMeHHe CaMOCTOATEe/IbHO 0003HAUNTL TOUKU aKTUBHOTO POCTa HOBOI'O 3HAHHA
HEBBITIO/THEHHE TTPAKTHYeCKHUX BHAHHHI‘;I, BbIJAHHBIX ITperioiaBaTesieM, IoJIHOe HelIOHMMaHKe
He o
CMBIC/Ia HpO6]IeM, He JO0CTaTOYHO I10/IHOE B/ld/ieHre TepMHWHOJIOTHEeH, HeEyMeHHEe CaMOCTOSATE/IbHO
3a4TeHO

0003HaUUThL MPOO/IEMHbIE CUTYAIUN

5.2. OnucaHue MIKaJI OLeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMeXyTOUYHOMH
arTecTanuu

IIIkana OIl€HMBAaHUA Cq)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBen
b
chopmu Hey/JI0B/IETBOP | YAOBJIETBO ouYeHb
TJ10X0 X0pOoLIo OTJIMYHO NPeBOCX0/AHO
POBaHH HUTe/IbHO puUTe/IbHO XOpo1I0
OCTH
KoMIeT
eHIH
(uHpUK
aropa
AOCTHK He 3aYTeHO0 3auTeHO
eHUs
KOMITIET
eHIHii)
YpoBeHb
OTtcyTcTBUE YpoBeHb poBet
o . 3HaHUM B
3HaHUU MuHrManeH | 3HaHUM B oGBeMe YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. . JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUN HIKe - FoLIeM 3HaHWH B
HeB03M0>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MHHUMaJTbHBIX o rnporpamme obbeme,
3HaHWS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIolLeM
o TpebOBaHMNA. TTO/ITOTOBKH TIPEBBIIIAOITE
3HaHUN [HoryieHo MOJTOTOBKHU rporpaMme
Nmenu mecto . JonyieHo M IporpamMmy
BC/Ie[ICTBHE MHOTO . JonyeHo TMO/JTOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
oTKasa Herpy0bIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa omboK
oimbok
Ymenuss | OTcyTcTBUe [Ipu perienun IIpomemonc | Ilpomemonc | Ilpomemonc | Ilpozemonc | IlpomemMoHCTp
MUHUMAJTbHBIX CTaHZAPTHBIX TPUPOBaHbI | TPUPOBaHBbI | TPUPOBAaHbI | TPUPOBAHBI | WPOBAHHI BCE
YMeHUI. 3a/jau He OCHOBHbIE BCE BCe BCe OCHOBHbIE
HeB03M0>KHOCTb NIPOZIEMOHCTPUD | YMeHHusl. OCHOBHBbIE OCHOBHBbIE OCHOBHbIe YMeHHUsL.
OLIeHUTb Ha/IMule | OBaHbI PerieHbl yMeHusl. yMeHusl. YMEeHUSL. Periennl Bce
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
BC/Ie[ICTBHE ymenusi. imem | 3apauu ¢ OCHOBHBI® OCHOBHBI® BCe 3aJaum.
OTKasza MecTo rpy0Obie HerpyObIMU | 3azauu C 3aJaum. OCHOBHbIE BrimosiHeHbI
obyuarorierocsi Ot | OmUOKH ommbkamu. | HerpyObiMu | BeimosHeHs! | 3azauu C BCe 3a/laHVs, B
oTBeTa BbirosiHeHs! | OmMOKaMu. | BCe 3a/laHUSI | OT/AE/IBHBIM | TOJTHOM
BCE BBIMO/THEHBI | B MTOJTHOM u ob6beme Ge3
3aZlaHusl, HO | Bce 337laHusi | oObeme, HO | HeCyIIecTB | HeJJOUeTOB
He B B [IOJIHOM HEKOTOpkble €HHbIMU
[10/IHOM obbeMe, HO C HejoueTam
obbeme HEKOTOpEbIe HejoueTaMu | H,




BBITIOJIHEH
c bl BCE
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITpozeMoHC
6a30BbIX ITpu perennu o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI ITpoeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a71au He HaBBIKY TIPA Tpu o
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku pelIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3agau 6e3 HeCTaHZJapTHbI
OTKasza MecCTOo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKU u OLIMOOK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ04eToB
HeJloueTaMu
IIkasa oneHMBAaHUA MPH IIPOMEKYTOUHOH aTTeCTalMH
OueHka YpoBeHBb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce xkomrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIIMHA, COPMHUPOBaHbI HAa yPOBHE He HHXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yYAOB/IeTBOpUTeNb | Bce KommeTeHUUM (4acTW KOMIIeTeHLW), Ha (OpPMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/|OBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX
OlleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /1A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-1

1. AToMHas runoTe3a. 3akoH [lasbToHa.
2. XapakKTepuCTUKU 3JIEKTPOHOB U UX U3MepeHue.
3. Macc-criektpomeTpusi. ATOMHas eZjJuHu1LIa MaccChl.

4. VI30TOTIIBI.



5. Pasmepsl aTOMOB U UX U3MepeHue.

6. XapakTepyuCTUKN PaBHOBECHOT'O TEIVIOBOI'O U3/Ty4YeHUSI.

7. 3akoH Kupxroda.

8. 3akoH Credana-bonbiimMaHa.

9. 3akoH Buna.

10. ®opmysna Panesi-[I>kxuHca. Y abTpaduosieToBast KaTacTpoda

11. T'unote3a u dhopmyna I[1naHka fjis CrieKTpa/JibHOMN TJIOTHOCTH TETJIOBOT'O U3/TyUYeHUsl.
12. Bakyy™mHbI{ (0T03((eKT 1 ero CBOKCTBA.

13. ®oToHHas Teopus U ypaBHeHHe DiHILTeHa A5 poTo3ddekTa.

14. 3ddekt Komrrona. immnysnisc ¢poToHa. KoMnToHOBCKast [jjiiHa 3/1€KTPOHa.
15. T'unoTesa ae bpoiins.

16. SxcnepumMmenTsl [eBrccona-/Ixepmepa u ToMmcoHa-TapTakOBCKOTO.

17. Judpakiys aTOMOB, MOJIEKYJT U HEMTPOHOB.

18. CratucTryeckas WHTepripeTaLus BoJH e bpoiins.

19. CooTHoIlieHus: HeonpezeaeHHoCTel [eiizeHbepra.

20. Koprycky/IipHO-BOJIHOBOW Iy aTu3M.

21. PaccesiHue anb(a-yacTHI] Ha aTOMaX TsDKebIX MeTal/IoB.

22. ®opmyna Pesepdopza.

23. ATOMHOE SIp0O ¥ ero OCHOBHbIE XapaKTePUCTUKH.

24. TIpobsiema cTabUIBHOCTH aTOMa B K/IaCCUUeCKOW TeopuH.

25. JIuHeHyaThIM CrieKTp aToMa Bogopoza. O6o6menHas dopmyna baibmepa.
26. TlepBbIii 1 BTOpPOI nocTy/aThl bopa.

27. DHepreTuueckKoe COOTHOLIEHNHe Heolpe/e/IeHHOCTE!.

28. EcrecTBeHHas LIMPUHA CIIeKTPaJbHOM JIMHUU.

29. BonHoBasi pyHKIUsI U ee 001iie CBOMCTBA U (PU3UUECKUM CMBICT.

30. 'amuibTOHMAH U ypaBHeHue [lIpeguHrepa.

31. CobcTBeHHbIe (HYHKLMH U COOCTBEHHBIE 3HAYEHUS.

32. OnepaTopbl KOOpAWHAT, UMIYJIbCA, TOTEHLMAIbHOW ¥ KUHETUUECKOU SHEePIrUM.
33. OnepaTop MOMeHTa UMITyJIbCa.

34. YpaBHenue lllpeauHrepa Ajisi CTalMOHAPHBIX COCTOSTHUMA.

35. JIBvyKeHHe YaCTUL] B IOTeHLIMA/IbHOM siMe.

36. ITpoxoxkeHre yacTul] yepe3 MoTeHIManbHbIi Oaprep. TyHHe bHbIA 3 deKT.



37. YpaBHenue LllpeauHrepa Ajisi CTalMOHAPHBIX COCTOSIHUM aTOMa BOJIOpO/a.
38. BosiHOBBIe (DyHKI[MM CTaLlMOHAPHBIX COCTOSTHUM aToMa BOJ0po/a.
39. KBaHTOBBI€ unc/ia U UX (pU3nYeCcKUil CMBbICIL.

40. [TpocTpaHCTBeHHOe pacripefie/ieHre 371eKTPOHHOM TJIOTHOCTH B CTaLlMOHAPHBIX COCTOSIHUSIX aToMa
BOZIOpPOJa.

41. OpbuTa/nbHbI MarHUTHBIM MOMEHT 3/IeKTPOHA B aTOMe BOZI0POJa.
42. Onbitel LTepHa-I'epsiaxa u OliHIITeliHa-/e ['aa3a

43. CoOCTBeHHBIN MarHUTHBIM MOMEHT U CITHH.

44. KBaHTOBaHMe MarHUTHOroO MOMeHTa. MarHeToH bopa.

45. ITosHBIM MeXaHUUeCKUM M MarHUTHBbIA MOMEHT 3JIeKTPOHa.

46. CrieKTpOoCKOIMYeCKUM (paKkTop.

47. CriuH-opbuTanbHOe B3auMogielicTBHe

48. ToHKas CTPYKTypa CIleKTpa BO4OpPOAa.

49. OnbiT @paska-I'epra.

50. ToxzaecTBeHHOCTb YacTul]. bo30oHbI U hepMUOHBI.

51. OHO3/1eKTPOHHBIE CTaLMOHAPHBIE COCTOSIHUS.

52. [1punumn Iaynu.

53. D/IeKTPOHHBIE CJIOM U 000/I0UKH B MHOT'O3/IEKTPOHHOM aTOMe.

54. DneKTpOHHbIe KOH(PUTypaLiMd OCHOBHBIX COCTOSIHAN aTOMOB XUMHUYECKHX 371eMEHTOB.
55. CBsI3b CBOMCTB XMMUYECKUX 3JIEMEHTOB U 3/1eKTPOHHBIX KOH(PUryparvii UX aTOMOB.
56. CpoZICTBO K 3/IEKTPOHY.

57. CnoxeHrie MOMEHTOB UMILYJIbCA [/ MHOI'03/IeKTPOHHBIX aTOMOB.
58. ATOMHBIe TepMbI MHOTO3/IEKTPOHHBIX aTOMOB.

59. [IpaBuno XyHpa.

60. CniexTp atoma renus. OpTorenvi 1 naparesmii.

61. CriekTpasibHble CepUM L1IeJIOUHBIX MeTasljIoB.

62. ToHKas CTPyKTypa ONTUYECKUX CIIeKTPOB. My/IbTUII/IETHI.

63. OCHOBHBIe CBOMCTBA PEHTI€HOBCKUX JTy4Yeu.

64. NpUHLMIBI CIIEKTPOCKOIIUY PEHTTeHOBCKUX JIyYeH.

65. TopMO3HOe peHTreHOBCKOe HU31yueHre. KopoTKOBO/IHOBAs I'PaHHULIa HellpepbIBHOI'O
PEHTreHOBCKOrO CIIeKTpa.

66. XapaKTepI/ICTI/I‘-IeCKOE PEHTT€HOBCKOE€ HU3/IyueHHe U €rO0 OCHOBHbIE CEPUH.

67. 3akoH Mo3u.



68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

ToHKasi CTPYKTypa XapaKTepUCTUYeCKOT0 PeHTTeHOBCKOTO U3/TyueHHUs.
AddexT Oxe.

Mertozbl BO30Y)KIeHHUsI PEHTTeHOBCKOTO U3/TyUeHHUs.

OddekT 3eemaHa u ero Kaaccuueckas TeOpHsl.

KanToBbIi aHamu3 ¢ dekra 3eemaHa.

Addexrt MameHa-baka.

Addexr ITapka.

O/eKTPOHHBIY NTapaMarHUTHBIN Pe30HaHC.

ABTOMOHM3ALIMS aTOMa BO BHELLIHEM 3/1eKTPUUECKOM TI0JIe.

OcCHOBHbIe XapaKTePUCTUKH MOJIEKY/L.

NonHas xumuyeckasi CBsi3b. J/1€KTPOOTPULATE/IbHOCTb.

YpaBHenue llpeavHrepa /sl CTalMOHAPHBIX COCTOSIHUM MOJIEKYI.
Annabatrueckoe pub/IIKeHMe.

Nou Mmoriekysibl Bogopoza.

OO6pa3oBaHre KOBa/IeHTHOM XUMHUUeCKOW CBS3U.

Moneky/sipHble CTIMH-0pOUTANA U OpOUTAH.

JIvHetliHble KOMOMHALIMY aTOMHBIX OpOWTasielt /st JBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKY/L.

Bapuarmonnsni Metog, Putria. CekysisipHoe ypaBHeHue. [IpymMeHeHne MeTo/a K JByXaTOMHbBIM

reTeposiZiepHbIM MOJIEKY/1aM.

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

MounekynsipHble TepMbl IByXaTOMHOU reTeposifiepHOM MOJIEKY/IbI.
BpaijatenbHble MOIEKy/IsIpHbIe CIIEKTPBI.
KonebarenbHO-BpaliaTesibHbIe CIIEKTPbI MOJIEKYJI.

ITpuHyun ®panka-KongoHa.

[TonmocaTele ontyeckue crieKTpsl. Iuarpammel @oprpa.

PentreHoBckue MOJIEKYJ/IADHBIE CIIEKTPLI.

Kputepuu oneHuBaHus (0LleHOUYHOEe CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs

TIPEeBOCXO{HO

Bce xommeTeHI[uM (4acTH KOMIIETEHIHUH), Ha (HOPMHUPOBaHNEe KOTOPLIX HarpaBjieHa
JUCLUITMHA, chOPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,
TPOJIeMOHCTPHUPOBAHBI 3HAHUSI, YMEHWUS, BJIa/IEHHUS TI0 COOTBETCTBYIOIINM
KOMITETeHLIMSIM Ha YPOBHE BhILIIe NpelyCMOTPEHHOT0 ITPOrpaMmon

OT/IMYHO Bce komneTeHIMY (4acTH KOMIeTeHLMMH), Ha GOpMUpPOBaHHe KOTOPbIX HarlpaB/ieHa




OueHka Kpurtepuu oLieHUBaHUs

JUCLIMIUIMHA, CPOPMHPOBAHbI HAa YPOBHE HE HIDKE «OTJIMUHO».

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
OueHb XOpOLLO
P JUCLIMIVIMHA, COPMHPOBAHbI HAa YDOBHE He HIDKe «O0ueHb XOPOLLO»

Bce komnieTeHIUM (Y4acTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa

XOpOLIO
JIUCLUITNHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «XOPOILIO».
Bce komneTeHIMM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJOB/IETBOPUTELHO», TPU
VA0BJIETBOPUTETHHO

3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHE
«yI0BNIeTBOPUTETHHO»

Hey/IoB/IeTBOPUTE/NBHO ~ XOTs ObI 0/iHa KOMITeTeHLMs1 ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETBHOY.

TJI0X0 XoTst 6bI 0/THA KOMITETEHITUS CHOPMUPOBAHA Ha YPOBHE «ILJIOXO0»

5.3.2 TunoBble 3ajaHus (OL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komnerenuu OTIK-1

[Ipumeprl 3agau. [TonHslii nepeueHs B @OC.

3agaua 1.5.

IIpu n3mepeHusix Ha Macc-CrieKTpomeTpe JleMcrepa € yCKOpSIIoLel pa3HOCTBEO NIOTeHL[MalIoB
U = 10 kB u marautHbM 11osieM B = 5000 raycc 6pi1a mosyueHa TpaekTopus € paauycom R = 11,52
CM. BbrunciniTe Maccy MOHa B a.e.M., Ioj1aras 3apsijj paBHbIM 3/IeMeHTapHOMY.

3agaua 1.6.

IIpu n3mepeHusix Ha Macc-crieKTpomeTpe JleMcTepa € yCKOpSIfoLe pa3HOCTBIO MOTeHL[MaloB
U = 4500 B u marautHbeIM 11o71eM B = 1000 raycc 6bu1a moyyeHa TpaeKTopust ¢ paguycoM R = 9,7 cwm.
BbiuncuThs Maccy MOHa B a.e.M., 1oJjiaras 3apsifi paBHbIM 37ieMeHTapHOMY .

3agaua 1.7.

Yckopsitoljasi pa3HOCTb TTOTEHLMANIOB B JinHeHOM yckoputesie U = 10000 kB. Berunciuth
CKOPOCTB 3J/IEKTPOHOB TIOC/Ie YCKOPeHHUs], Tiojlarasi Haua/lbHYH0 CKOPOCTh O/TM3KO0# K HYJTHO.

3agaua 1.8.

OL[eHI/ITb PagnyCbl aTOMOB HUKEJIA, UCXO04A U3 MOJe/IN COTIPUKaCAOIIUXCA 1apOB I10

3

M3BECTHOM MIOTHOCTH I' = 8,91 r/cM* 1 MosisspHOM Macce M = 58,7 T .



3agaua 1.9.

OLIEHI/ITB PagnyCbl aTOMOB BUCMYTd, UCXOAS U3 MO eI COTTPUKACAOINUXCA [IapOB 10

3

M3BECTHOM MJIOTHOCTU I' = 9,78 r/cM* u mosisipHOM macce M =209 .

3agaua 1.10. OueHUTH KOIMUECTBO MOJIEKYJ B 1 v BO3/lyXa [PY HOPMaJIbHbIX yC/IOBUSX.

3agaya 2.3. Temneparypa Lentpa CosHIla IO pacyétaM CoBpeMeHHOU Mogenmd T » 16
MJIH.Ke/IbBUH. OLIeHUTh [IJIMHY BOJIHBI MaKCUMYyMa CIIeKTpa usnyuyeHus LeHtpa CosHLa.

3apgaua 2.4. Huthb 1aMIibl Haka/ivMBaHUs pasorpeBaetcs 0 Temreparypbl 24000C. Beruncintb
JUTMHY BOJIHbI MaKCHMYyMa CITeKTpa U3/1y4YeHUsl.

3apauya 2.5. BLIUKMCIUTE I/IMHY BOJTHBI MAKCUMyMa CIIEKTPA U3/1yUeHHUs TYTOM/IaBKOTO
MeTajlsTngeckoro obpasiia, Harperoro 0 a)100-C, 6)5000C, 1)3000-C.

3ajaua 2.6. Temmeparypa abcosmoTHO uepHOro tena yBemnuwsaack ¢ 200C go 500°C. Bo
CKOJIbKO pa3 yBeJIMUn/Iach ero sHepreTuyeckast CBeTUMOCTh?

3apaua 3.3.. [Tonaras cnektp nsnyuenust CosHIa 6/IM3KUM K TETJIOBOMY PaBHOBECHOMY C
Temnepatypoi ~ 6000°K, BEIUMCIUTD [OJII0 SHEpruH, NIpUHAaZIe)Xalield BUIMMOMY Auaras3oHy.

3apaua 3.4.. TemnepaTypa noBepxHOCTH 3Be3bl Bera ~ 9600°K.

[Nonarasi CrieKTp M3/myueHus 3Be3/ibl O/IM3KKUM K TeTJIOBOMY PaBHOBECHOMY BBIUMC/IUTE JI0JTFO SHEPT1H,
M3/y4yaeMoM B y/ibTparo/IeToBbIM /iMana3oH C FPaHULiaMU JJIMH BOJTH

ot | =10 um go | = 400 aMm.

3agaua 3.5.. Temmeparypa abcomoTHO yepHOro Tesa Bo3pocia ¢ 300C mo 15000C. Bo
CKOJIBKO pa3 yBe/Jn4u/Iach CrieKTpasbHasi IOTHOCTh U3Ty4YeHUs Ha JIJIMHe BOJIHBI

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

3agaua 4.5. YibTpadHo/IeTOBOe MOHOXPOMATUYECKOe U3/IyueHure C AyuHok BomHel 500 A momagaer
Ha MUIATUHOBYIO IMJIAaCTUHKY. HaliTh MakcUManbHYH0 KUHETUYEeCKYI0 SHEPrui0 (POTO3TEKTPOHOB U UX
cKopocTb. PaboTa BbIX0Ofa A/1s1 T/IaTHHBI paBHa 5,32 3B.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)


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

OueHka Kpurtepuu oLieHUBaHUs

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
JVCLMIIMHA, C(OPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,

TIPEBOCXOHO
MPO/IEMOHCTPUPOBAHBI 3HAHUS, YMEHWsI, B/IIEHUS 110 COOTBETCTBYIOIIUM
KOMIIETEHIIMSM Ha YPOBHE BBIIIIe TTPe[yCMOTPEHHOT0 TTPOrpaMMoi
Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OT/IMYHO

JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «OTJIMYHO».

Bce komnieTeHIMY (4acTH KOMIIeTeHLMH), Ha (h)OpMHUPOBaHHe KOTOPBIX HarlpaB/ieHa
OueHb XOPOIII0
P JUCLIATUTAHA, COPMUPOBAHbI HA YPOBHE HE HIDKE «OUeHb XOPOILIO»

Bce xomneTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa

XOpOILLO
JWCLIATITAHA, CPOPMUPOBAHBI HA YPOBHE HE HUXKE «XOPOLIIO».
Bce KoMIeTeHI MK (YaCTH KOMITETeHIIWH), Ha (hOPMUPOBaHKEe KOTOPBIX HArpaB/ieHa
UCLIUTUTHHA, CHOPMHUPOBaHBI HA YPOBHE HE HIDKE «y/OBJIETBOPUTEIBHO», TIPH
Y/JOBJIETBOPUTEHLHO AHER > ChopmHp yP A P > P

3TOM XOT$ GBI O/JHa KOMITEeTEeHI[|sI ChOPMHPOBaHa Ha YPOBHE
«yI0BIIeTBOPUTETHHO»

Hey/IOB/IeTBOPUTE/IBHO ~ XOTs ObI 0/lHa KOMITeTeHLMs1 ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHO».

TI0XO Xorts ObI 0fHa KOMIIeTeHIMsI CPOPMUPOBaHA Ha yPOBHE «TJIOX0»

6. YueOHO-MeTOUUECKOE H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. ®agneeB Muxaun AHapeeBud. JIeKI[K 110 aTOMHOM (H3MKe : yuel. AJisi CTYZeHTOB BY30B,
obyuaroruxcs 1o crerpanbHocTsiM 010400 - dusuka v 010600 du3mKa KOHAEHCHUP. COCTOSTHUS
BelllecTBa U 1o Hamnpas/eHuto 510400 - ¢pusuka. - M. : dusmaraur, 2008. - 612 c. - ISBN 9785-94052-
162-4 : 242.00., 97 3K3.

2. Inonbckuii Sayapa Bnagumuposuu. AToMHasi husmka : [yueb. mocobue ajis By3oB : B 2 T.]. T. 1.
BBesieHre B aToMHY10 GU3MKY. - 7-e U3[., Ucrip. - M. : Hayka, 1984. - 552 c. : un. - 1.50., 50 3k3.

3. lnonbckuit Dayapy BnagumupoBuu. AtoMHasi pusmvka : [yueb. mocobue jisi By30B : B 2 T.]. T. 2.
OCHOBBI KBaHTOBOM MeXaHUKU U CTPOeHHe 71IeKTPOHHOM 000/10UKM aToMa. - 5-e u3f., nepepab. - M. :
Hayxka, 1984. - 438 c. : un. - 1.20., 37 3K3.

4. CuyxuH Jmutpuii BacumbeBru. O6mmumii Kypc ¢pusuky : [yueb. mocobue asis ¢hu3. crierjuajibHOCTel
By30B : B 5 T.]. [T. 5]. AToMHas u sijepHast pu3suka, u. 2 : AnepHas gusuka . - M. : Hayka, 1989. - 415 c. :
un. - ISBN 5-02-015053-8 (B nep.) : 1.30., 389 3k3.

5. ®agneeB Muxaun AHApeeBUu. DieMeHTapHasi 00paboTKa pe3y/bTaToOB SKCIIepUMEHTa : yueOHoe
rocobue / M. A. ®apzees ; HHI'Y um. H. U. JlobaueBckoro. - Hwkuuit Hoeropos : M3g-so HHI'Y,
2010. - 122 c. - TekcT : 31eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=849946&idb=0.



[ononmHuTebHAs TUTEpaTypa:

1. MaTBeeB Anekceii Hukosaeuu. KBaHTOBasi MexaHHKa U CTpoeHHe aToMa : [yueb. mocobue ajist ies.
By30B]. - M. : Beiciuas mikona, 1965. - 355 c. : umn. - 0.74., 1 3k3.

2. MatBeeB Anekceil Hukonaepuu. AToMHast ¢r3uka : [yue0. mocobue a/st pu3. crieliagbHOCTel By30B].
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[TporpammHoe obecrieueHue 1 IHTepHeT-peCypcChl (B COOTBETCTBUH C COJiepyKaHUeM IHCIUTTAHBI):

He ucnonssyetcsa



7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yUueHUs, KOMITbIOTepaMH.

[TomelijeHyst 7151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanmsvMu PI'OC BO 10 HampaB/ieHUIO
noarotoBku/crieridanbHocTy 03.03.02 - du3uka.

ABTop(b1): PaageeB Muxaun AHpeeBUY, KaHAUAAT (GHU3UKO-MaTeMaTUUeCKUX HayK, JOLIeHT.

3aBeayroumii kKaeapoii: YynpyHos EBrenuii Bnagumuposuu, JOKTOp (pH3UKO-MaTeMaTUYeCKUX
HayK.

ITporpamMma oz006peHa Ha 3ace[JaHUM MeTOANUECKOM Komuccuu ot 23.12.2025, mpotokomn Ne 6/H.
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