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PABOYAA NPOrPAMMA YYEEHOU OUCUUMITUHBI
£1.B.06 — JlazepHas cu3suka

1. Koa n HaumeHoBaHue HanpaBneHusi noaroToBku/cneyuanbLHOCTHU:
03.03.02 — cbusuka

2. Npodunb nogroroBku/cneunanusauma: "QOuauka MeOUUUHCKUX, 1a3epHbIX MexHono2ull u

HaHomamepuasnos"

3. Keanudmkaumus BbINYCKHUKA: 6akaaasp
4. Dopma obyyeHUn: oyHas (OHesHas!)

5. Kadhenpa, oTBevalowas 3a peanusauuio gucumnnuiel: 0802 - meopemuyeckod husuky

6. Cocmasumenu npoapaMmbi ®nezens Anexcandp Banepbesuy
[2)(0)]

K.Gh.-M.H. doueHm

YueHasi cmenersb YuYeHoe 38aHue

7. PekomeHpgoBaHa: HMC ¢usuyeckozo chakynbmema om 26.06.2024 2. rmpomokos Ne 6
(HaumeHosaHue pekomeHdyroueli cmpykmypsl, dama, Homep npomokorna)

8. YueOHbIN rop: 2027 - 2028 CemecTp(b1)/TpumecTp(bi): 7



9. Llenn n 3apaum y4e6HON ANCLUMUNIIUHDI

Kypc "llasepHas dwm3uka"
domsndeckoro  akysnbTeTa,

BXOOUT B obpasoBaTesnbHbIn UMK CTyaeHToB 6akanaespos
obyvarowmxca no HanpasneHuto “Ousmka nasepHbiX W
crnekTpanbHbIX TexHonormn’. B pamMkax OaHHOro uukrna CTYAEHTOB 3HaKOMAT C OCHOBHbIMU
3ajja4aMn COBpPEMEHHOW JasepHon u3nkn. Llenb HacToswero Kypca 3akno4yaetcs B
dopmmpoBaHnn Habopa 3HaHWN O CYLLECTBYIOLIMX U pa3BMBaOLMXCA B HacTosuwee 3agadax
COBpPEMEHHOM NnasepHoOn U3MKK, a Takke MeTodax UX peLleHnd, B YaCTHOCTU B paMKax Kypca
paccmaTpmBatoTca obume npobnembl reHepaunm MHTEHCUBHOIO NTAa3ePHOro MU3yyYyeHusl, AaeTca
aHann3 obuwen 3agadm O HENUHENHOM WOHM3auuM cpedbl UM HenepTypbaTnMBHOM
npeobpas3oBaHMM 4aCTOT, TreHepaumm CBEPXKOPOTKMX Nas3epHbiX WUMMyNbCOB, LaeTcd
Ka4yeCTBEHHbIN 0030p adpdekTaM B CBEPXCUMbHbLIX M MHTEHCUBHBIX NasepHbiX nonsx. Kypc
npeacTaBnNseTca MHTEPECHbIM Kak A SKCnepuMeHTaTopa, Tak U TeopeTuka: aKcnepmmMmeHTaTop
3HAaKOMUTCS C TEOpPETUYECKMMU OCHOBaMW nas3epHOM U3NKNM, a TeopeTuK nonydaeT
npeacTaBneHne o TeopeTn4ecknx MeTogax n nogxogax B CoOBpeMeHHOW Na3epHon pusunke.

10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOIT:

OucumnnuHa “flasepHas  ¢um3mMka” OTHOCUMTCA K BapuMaTMBHOW 4YacTu Onoka OucuunivH
HanpaBneHna nogrotoBkn 03.03.02 «®Pusmka» c npocdunem noaroToBkn «TeopeTndeckas
dusnka». M3yyeHme auCUMNNMHBLI NPOBOAUTCS Ha 0Gas3e npoYUTaHHbIX OBOLWMX KypCOB MO
TeopeTnyeckon pusmke, MateMaTU4YeCKoro aHanusa v nmHenHon anrebpsl. Heobxoanmo Takke
3HaHUS O MeToAax ONMMCaHUA KBAHTOBLIX CUCTEM BO BHELUHMX MOHOXPOMATUYECKMX MONAX U B
CynepnosnumMm CTauMoHapHbIX 3MEKTPUYECKOrO M MarHUTHOrO MNOSIEM M MOMst HECKONbKUX
MOHOXpPOMaTUYEeCKUX MU3Nnyd4yeHun. B pamkax JaHHOro Kypca paccmaTpuBaloTCA COBPEMEHHbIE
3a4auum nasepHon um3nkn n cnocobbl NX aHanuaa.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moaynto (3HaHWUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUS obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

HassaHue
KOMMeTeHuumn

Kog Koa(bl) UnaunkaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns

MK-3 | CnocobeH MK-3.1 3HaTb:

aHanuaupoBaTb
cyllecTByoLme
TexHu4eckune
pelleHnsa ons
peanv3auun
napameTpoB
paspabaTtbiBaeMbIx
nasepHbIX YCTPOUCTB

OemoHcTpupyet
rny6okune
COBPEMEHHbIE 3HaAHUSA
B 0OnacTun TexHonorunm
npnbopoB KBaHTOBOW
3NEKTPOHUKN U
OTOHMKM HA OCHOBE
HaHOreTePOCTPYKTYP

MNK-3.2

CnocobeH KpuUTmn4ecku
oLeHuBaTb 1
WMHTEepnpeTUpoBaTb
HoBeNLmne
OOCTUXKEHUS TEOpUN "
NPaKTUKN OU3NYECKNX
nccrnengoBaHun aAns
peLLeHus 3agad B
obnactn nasepHbIX
TEXHOMNOIMN

MK-3.3

YMeeT oOcCyLlecTBnATb
MoucK  nasepoB C
Onu3knmun
XapakTepuctmkamm B
nuteparype " B
OpYrux COBPEMEHHbIX
NCTOYHMKAX
nHpopmaLum

OCHOBHble 3ajla4n COBpPEMEHHOM
nasepHon u3snku;

YmMeTb: ncnonb3osaTb B
npod)eccuoHarnbHoON JeaTenbHOCTH
MeTodbl  peleHus  3agad  nas3epHon
dur3mnku;

BnageTtb (MMeTb HaBbIK(M)): MpaKTUYECKUMU
HaBblkaMW pelueHus 3agady COBPEMEHHON
nasepHon u3nKu.




cornacHo
COCTaBMeHHOMY
nnaHy, onpegensTb No
pe3ynbTataMm aHanusa
nuTEepaTypHbIX
OaHHBbIX W
NCTOYHWKOB
MHopmMaLumn
KOHCTPYKLMM n
TEXHOMNOrMM
N3roTOBIEHNS
paspabaTbiBaeMbiX
nasepHbIX YCTPOUCTB

Apyrnx

12. O6bem gucumnnuHbl B 3a4eTHbIX eguHuuax/yac. 3/ 108.
Popma NPOMEXYTOYHON aTTeCTaLMm 3a4€T C OLIEHKOM
13. TpynoeMKOCTb 110 BUJaM Y4eOHOH paboThI
TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
7 cemecTp
AyOuTOpHbIE 3aHATUSA 90 90
nekymm 36 36
rpynnosble
B TOM YuCne: KOHCynbTaumm
npakTuyeckue 54 54
3aHATUSA
CamoctosaTenbHas paborta 18 18
B TOM YMcne: KypcoBas pabota (npoekT)
dopma NPoMeEXYTOUHOW aTTecTaunm
(3a4em c oyeHkol)
UToro: 108 108

13.1. Conepranue AUCIUIIINHEI

Peanusauus
pasgena
Ne n/n HaumeHosaHue pasnena CogepxaHve pasgena AMCUUniuHbI ANCLMNIMHBL C
OVCLUUMNIUHBI NOMOLLLbHO
OHMawnH-Kypca,
JYMK*
1. NNekunn
1.1 Mpouecchl MMHENHOTO U BsanmopencTeme nasepHoro nanyy4eHnsa ¢ aToMHbIMU -
HEeNMHEHOoro cUcTeEMamu: ramuIibTOHMaH, npaeunia otToopa
B3aMMOAENCTBUS cummeTpun. MNMonspusauusa atoma nasepHbIM
nasepHoro UsnyyeHus ¢ nsnyyeHnem. NMonspmsyemocTb U NUHENHBbIN MO
BellecTtsoM. Casur n WHTEHCUBHOCTM CABUI YpoBHen. MHMMas yacTb
yLIMpeHUe aToOMHbIX nonapmn3yemMocTu u cedeHne oTONOHMN3aLUMN.
YpOBHEN. HenuHenHble N0 MHTEHCMBHOCTW NTAa3epHOro
N3NyyYeHns NonpaBku K COBUMY aTOMHbIX YPOBHEMN
nasepHbIM uanyyeHnem. CBaA3b MHMMOW YacTu C
MHOTO(POTOHHBIMUW OMUCCUMNATMBHBIMU MpoLeccamun B
CUINBbHOM Na3epHOM nore.
1.2 Hagnoporosas MOHM3aLMA. MMnynbCHble -

HenvHenHasa noHusayms.
Crabunusauus.

pacnpegenenus gotoanekTpoHoB. Teopus Kengplwa.
Bknag  KynoHoOBCKOro nons B dpopMMpoBaHun




UMMNYMbCHOO pacnpeneneHus. Crabunusaums.
MpubnmxeHne Kpamepca-XeHeHbeprepa. [donuHa
cmepTn. Bo3byxaeHue pnabeproBCKMX COCTOAHUN.

1.3 "eHepauuns rapMOHUK,

HeNUHeMHoe CMeLLVBaHne "eHepauuns BbICOKUX rapMOHUK, 0600LLEeHHbIe
4yacToT B aToMax, BOCMPUMMUMBOCTU. ['eHepaLms LWMPOKONONOCHOro
reHepauus TeparepLoBoro nsnyyenus. eHepauns TeparepLueBoro n3ny4eHus.
N3Ny4eHus.

1.4 ATTOocekyHaHast pmsmka. CTpuk kamepa. HenvHenHas
WOHU3aLUMs W reHepaumsa rapMoHmk B cunbHom WK
none u cnabom OYB wumnynbce. Bpemsi 3agepxku

ATTOCEKYHOHasA usuka.
BblfneTe (POTO3NEKTPOHOB. MHOroaneKkTpoHHble
apdekTbl B Mpoueccax reHepauuMum rapMOHWK U
HENUHENHOWN MOHM3aLN.

1.5 TopmoxxeHue atoMHbIX YacTul,. OnTudeckas naTtoka.

Honneposckoe TopmoxeHue. Npenen gonnepoBcKoro
OxnaxaeHue aTtoMHbIX TOpMOXeHus. JIoBYLLKN Ans HENTpanbHbIX aTOMOB.
YacTuL pe3oHaHCHbIM JIoByLLIKM C CUHEN OTCTpoKKkon YacToTbl. MarHuTo-
nasepHbIM U3ryYeHnem u onTuyeckme nosyLLKWU. KBaHTOBaHWE OBWXEHUS B
3axBaT dMeKTPOMarHNTHON nosyuwke. OnTu4eckne pelieTku. VicnaputensHoe
JNOBYLLKOW. oxnaxaeHue.

1.6 3axBaT aTOMOB LUTAPKOBCKUM MOTEHLMANOM PELUETKM.
CrtangapTbl YacToThl U BnugHue  BbICWUMX  MOPSAKOB  HEMNWHENHOro U
BPEMEHW Ha HeWTparnbHbIX MYMbTUMOSTBHOIO B3aMMOOENCTBUS c nonem
aTomax u MoHax ONTMYECKON peLueTku Ha HeonpeaeneHHoCTb

cTaHgapTa.
2. MpakTuyeckune 3aHATUA

2.1 Mpouecchl MMHENHOTO U MeToa noTeHumnana Hyrnesoro pagmyca. Obwue
HeNUHenHoro ypaBHEHWs1 Ha BOMHOBYIO (DYHKLUIO U KOMMIEKCHYHO
B3aMMOENCTBUSA KBa3naHepruio. PelleHne ypaBHeHNs1 B pamkax Teopum
nasepHoro U3nyyeHus ¢ BO3MYyLLieHWI. [lonapusyemMocTb 1
BellecTBOM. CaBur n rmnepnonsapu3yemMocTb cnaboCcBsi3aHHOMO 3NEKTpoHa.
yLIMpeHue aToMHbIX OpaHo- 1 AByx-hpOTOHHbIE CeveHus dhoTopacnaza.
YPOBHEN.

2.2 Pacuet UMMYSbCHOro pacnpegeneHus

(POTOIMEKTPOHOB B MOAENM MOTEeHUMana HyneBoro
HenuHenHasa noHmsayms. pagunyca. Ksasukrnaccumyeckui y4yeT KyrOHOBCKOrO
Crabunusaums. noteHumana B 3agade O (POTOMOHU3AUMU CUTEMBI.
BblumcneHne noteHumnana Kpamepca-XeHeHOeprepa
A5 OAHOMEPHOW NOTEHUMANTbHON SAMBI.

2.3 "eHepauuns rapMOHUIK, Agnabatnyeckoe npubnvkeHne p[nsi noTteHumana
HenNUHeMHoe CMeLLVBaHne HyneBoro paguyca. AMnNnuTyaa reHepawlumm rapMOHUK.
4yacToT B aToMax, KBasuknaccuueckoe npubnmwkeHne aAna reHepauum
reHepauusi TeparepLoBoro BbICOKMX FrapMOHUK. ['eHepaLmsa «HyrneBon» rapMOHUKU
N3nyyeHus. B CUIbHOM Nas3epHOM More.

24 ATTOCEKYHOHbIV UMNynbC: XapaKTepUCTUKMN.
ATTOCEKyHaHas usmka. ATTOCEKyHAHass uoHm3aums. [eHepaumsi rapMOHUK

aTTOCEKYHOHBbIM UMMNYbCOM.

2.5 OxnaxaeHue aTtoMHbIX Pacuetr ponnepoBckoro TopmoxeHus. OnTuyeckue
YacTuL, PE30HAHCHBIM MOBYLWIKN [ANS1 HeWTpanbHbIX aTtomoB. OnTuyeckue
nasepHbIM U3Ny4yeHnem u peweTku. cnaputenbHoe oxnaxaeHue.
3axBaT JMeKTPOMarHNTHON
JNOBYLLKOW.

2.6 CrtangapTbl YacToThl U 3axBaT aTOMOB LUTapKOBCKMM MOTEHLMANIOM PELLETKN.

BPEMEHM Ha HEWTparbHbIX
aTomax 1 MoHax

13.2. Tembl (pa3Aenbl) qucUUILIIMHBL U BUABI 3aHATHH




Buabl 3aHATUI (KONMYECTBO YacoB)

Ne n/n HanmeHoBaHne Tembl Jekumm MpakTtudeckne CamocToATenbHas Bcero
(pasgena) oucuMnnHLI pa6oTa
1 Mpovuecchbl NMHERHOTO U 4 6 3 13
HenMHeNHoro
B3aMMOAENCTBUSA

nasepHOro uU3nyyeHuns ¢
BeLlecTBoM. COBur un
yLIMpeHne aTOMHbIX

YPOBHEMN.

2 HenunHerHas noHmsauus. 8 12 3 23
Crabununsauus.

3 "eHepaumsa rapMoHuK, 8 12 3 23

HernuHelHoe CMeLIMBaHme
4acToT B aTomax,
reHepaums TeparepLoBoro

N3Ny4eHusl.
4 ATTOCEKYHAHas chusnka. 8 12 3 23
5 OxnaxgeHne aToMHbIX 4 6 3 13

YacTuL, pPe30HaHCHbBIM
nasepHbIM U3Ny4eHNeEM 1
3axBaT 3MeKTPOMarHUTHON
JIOBYLLKOW.

6 CTaHgapTbl HacToThbl U 4 6 3 13
BPEMEHMN Ha HEWUTpPanbHbIX
aTtomax n noHax

WToro: 36 54 18 108

14. MeToan4yeckue ykasaHus Ans ooy4aroLWmMxXca no 0CBOEHUIO ANCLUMNIIUHDbI:

Heobxoaumo nocne kKaxgow nekumm no ee Teme pasbupatb M ocBamBaTbh JIEKLUMOHHbIN
mMaTepuan, NS ero Jnyywero MOHUMAaHUA 4YUTaTb pPEKOMEHAOBAHHYD OCHOBHYH W
AONOMNHUTENBbHYKD  NUTEpaTypy, [OTOBUTbCA K  MNPaAKTUYECKOMY  3aHATUO, pasbupas
COOTBETCTBYIOLLUMIA TEOPETUYECKUA MaTepuarn, CUCTeMATMYECKM BbINOMHATL AOMalUHWE
3afaHus, He nponyckaTb TeKylWMe TeCTMPOBaHUA MO NPOWOEHHOMY TeopeTU4eckoMmy W
npakTn4yeckomy matepwmarny.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpPCOB WHTEpPHEeT,
HeoO6XxoaAuMbIX AN OCBOEHUA AUCLUMIIUHDI

a) ocHOBHas nuTeparypa:

Ne n/n MICTOYHMK

Bbopedwo A.C. flazapbl: ycmpoticmeo u deticmsue / bopetiwo A.C., NeakuH C.B.
YuyebHoe nocobue 0nsi s8y308 — CaHkm-llemepbype: flaHb, 2023 — 304 c.//
«YHusepcumemckasi bubniuomeka online» : a5rieKmpoHHO-6ubriuomeyYHas cucmema. —
URL : https://reader.lanbook.com/book/330503#1

Hevmpédep, BonbgheaHe. CospemeHHasi nasepHas criekmpockonus : [y4ebHoe
rnocobue] / B. lemmpédep ; nep. ¢ aHen. M.B. Pabururod, J1.A. MenbHukoea, B.JI.
Lepbosa ; nod ped. J1.A. MenbHukoga .— [JonzonpydHbil : UisGamernbckuli Oom
Unmennekm, 2014 .— 1071 ¢



https://reader.lanbook.com/book/330503#1
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2692&TERM=%D0%94%D0%B5%D0%BC%D1%82%D1%80%D1%91%D0%B4%D0%B5%D1%80,%20%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D0%B3%D0%B0%D0%BD%D0%B3%5B1,1004,4,101%5D&LANG=rus

0) fononHUTeNbHasa nuTeparypa:

Ne n/n M CTOYHMK

Bsaumodelicmeue nia3epHo20 U3ry4eHus ¢ seuw,ecmeom (cumosasi onmuka). Yacme |

3 lMoanoweHue nasepHo20 usny4eHus 8 sewecmse / KoHcriekm nekyud nod pedakyuel
B.I1. Beiiko - C16 'Y UTMO, 2008 — 143 c.

Bsaumodelicmeue nasepHo20 usrnydyeHus ¢ seuecmsom (cunoesas orimuka). Yacme Il / YuebHoe

4 rnocobue nod pedakyuel B.l1. Beliko — Cl16 'Y UTMO, 2014 — 181 c.

5 Jlemoxoe B.C. HenuHelHble cennekmugHble ¢homornpoyeccbl 8 amomax u Mosnekynax /
B.C. Jlemoxos — Mockea: Hayka, 1983. — 408 c.

6 LernoHe H.b. HenuHeliHas uoHU3auuss amomoe fia3epHbIM usnyvyeHuem / H.b. [enoHe —

M.: @Qusmamnum, 2001. — 312 c.

o
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HpOPMaLIMOHHbIE 3NIEKTPOHHO-00pa3oBaTeNbHbIE pecypchl (oduLmnanbHblie PeCypcbl UHTEPHET)™:
Ne n/n Pecypc

Metcalf H.J. Laser cooling and trapping of neutral atoms / H.J. Metcalf and P. van der
Straten // "Optics Encyclopedia” of Wiley-VCH Verlag GmbH & Co.
KGaABoschstrasse 12D-69469 Weinheim, Germany
www.interscience.wiley.com/reference/optics

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKU, MemoOu4YeCcKue yKa3aHUsi M0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

17. OOpa3oBaTefnibHble TEXHONOrMK, UCNOoNb3yeMble nNpu peanusauum y4ebGHOMU
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT,
IneKTpoHHoe obyyeHue (30), cmewaHHoe obGy4eHune):

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne ANCLUUNIINHDI:

INekumoHHasa ayguTopus, gocka, yyebHasa nutepaTtypa, SNeKTPoHHble cpeacTaa Ans
npeacTaBneHns npeseHTauummn.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopAnoK OLEHKM OCBOEHMS obyvalolmMucs yd4eGHOro MaTepuana onpegensiercs
coepXxaHMeM crneayLwmnx pasaenos AUCUMNIIVHBI

HanmeHoBaHue WHankaTop(bl)
Ne KomneteH
n/n pasaena ucuunivHbl usi(n) [OCTUKEHUS OueHouHble cpeacTea
(mogynsi) KOMMNEeTEHL MM
1. Pasnentl 1.1-1.6, 2.1- MnK-1, NK-2 MK-3.1, IK-3.3, ATtTecTauum 1-2, npaKkTMyeckue 3agaHus
2.6 MK-3.2
MpomexyToyHasi aTTecTauus Cnuncok BonpocoB, BbIHOCUMbIX Ha
dopma KOHTPONs — 3a4eT C OLLEHKON 3K3ameH

20. TunoBble OUEHO4YHble cpeacTBa W MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl oLueHUBaHUA

20.1. TeKyWwMN KOHTPOIb yCneBaeMocTun

Tekywas atrectaumsa Ne1 (tectoBble 3agaHusA)


http://www.interscience.wiley.com/reference/optics
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Hanuwute rammnbTOHMaH aTOMHOW CUCTEMbl B CUSbHOM 1a3epHOM nore. Hanunwwute
npasuia gunosbHOro 0T6opa ncxoga n3 CMUMMETpUn Ha4varnbHOIo COCToOAHUA.

Kak cBsizaHa MHMMas 4acTb NONAPU3YyEMOCTU U CeYeHne OOTOMOHM3aLNN.

Kak cBA3aHa MHMMas 4acTb rMnepnonapu3yeMoctm C ceveHneMm [OBYXE(OTOHHOM
NOHN3aLMNN.

Uto Takoe HapgnoporoBasi MoHusauus. Kakummn cummetpusimum obrnagaet umnyrnbCcHOe
pacnpeasieHne oTO3NEKTPOHOB B FIMHENHO NONAPU30OBAHHOM Mosie.

B uem 3akntovaetcsa achdekt ctabunusauyum.

HanuwwuTte npeobpasoBaHne Kpamepca-XeHeHbeprepa.

Texkywas atrectaumsa Ne2 (tectoBble 3agaHuA)

B yem 3akntovaeTcsa appeKkT reHepauumn BbICOKMX FapMOHUK.

Onuwnte NNasmMeHHyo MoAenb AN reHepaumm TeparepuoBoro nsnyvyeHus.

YTto Takoe cTpuk Kamepa.

OnuwmnTe OCHOBHbIE MHOTO3MNEKTPOHHbIE 3(PdEKTbI B MOHM3ALMN U reHepauun BbICOKUX
rapMOHMUK.

UTto Takoe onTuyeckasi natoka?

[anTe onpegeneHve MarHMTO-ONTUYECKOWN FMOBYLLIKU.

MNepeyeHb NpaKTUYECKMX 3aaHUN

Bbluncnute nonspusyemMoctu 1 runepnonsapusyemMocT B MOAENW MoTeHuuana Hyneeoro
paauyca.

Bblumcnuts amnnutyaa HenuHeHoro hoTooTpbIBa AN NOTEHLMana Hynesoro paguyca.
BbluMCnUTL  KBA3MKNACCUYECKYIO KYFIOHOBCKYKD MOMPaBKy K WMMYSIbCHOMY pacnpeaeneHuto
hOTO3MNEKTPOHOB.

BbinonHuTb npeobpasoBaHue Kpamepca-XeHeHbeprepa.

MonyunTb aMnAnTyay reHepawlmm rapmoHvK B MOAENN NoTeHuuana Hyneeoro paguyca.

B pamkax nnasmeHHoOW Moaenu paccuuMTaTb WHTEHCMBHOCTb reHepauuMuM TeparepLoBoro
N3nyyYeHns.

OuennTb BpenT-BurHepoBckoe Bpems 3agepkku AN MoAenuy noTeHumana Hyneesoro paguyca.

MpomexyTo4yHasa aTTrecTauus

I'Iepeqel-lb TeéM, BbIHOCUMbIX Ha 3K3aMeH

B3aumopencTBme nasepHOro M3ny4yeHuss ¢ aTOMHbIMW CUCTEMaMW: FaMUNbTOHWMAH, npaBuna
oTbopa cummeTpuu.

Monsipusaunst atoma fnasepHbIM U3nydeHmem. Nonspuayemoctb U NMMHENHBIN MO MHTEHCMBHOCTU
cOBuvr ypoBHen. MHMMasi YacTb Nonsipu3yeMocTu U ceveHme (OOTONOHN3aLMMN.

HenvHeliHble MO MHTEHCUBHOCTU Na3epHOro M3ryyYyeHust NomnpaBku K CABWUIY aTOMHbLIX YPOBHEW
nasepHbiM u3ny4yeHvem. CBsi3b MHUMOW YacTM C  MHOFOMOTOHHLIMM  AWCCUNATUBHLIMU
npoueccamu B CUITbHOM JTa3epHOM More.

Hapnoporoeast voHnsauusi. MimnynbcHble pacnpegenernms oTo3NEKTPOHOB.

Bknaga kynoHoBcKoro nonsi B oOpMUpPOBaHUM UMMYNbCHOIO pacnpeaeneHus.



6. Ctabunusauums. MNMpubnmxkeHne Kpamepca-XeHeHbeprepa. [JonvHa cmepTu.

7. BosbyxaeHue pnabeproBCKMX COCTOSHWUIA.

8. [eHepauusa BbICOKMX rapMOHMK, 0606LLEHHbIE BOCNPUMMYMBOCTH.

9. leHepauus LULMPOKONONOCHOTO U3MYyYEHUS.

10. [eHepauus TeparepLeBoro M3nyyYeHus.

11. CTpuk kamepa. HenuHenHas noHmnsaumsa B cunbHoM MK nonk n cnabom ®YB umnynbce. Bpems
3a4epXKn BblneTe (POTOANEKTPOHOB.

12. MHOroaneKkTpoHHble aheKkTbl B NpoLeccax reHepaumm rapMoHK U HENMMHENHON NOHMU3aLMK.

13. TopmoXeHne aToMHbIX YacTul. OnTudeckas naroka.

14. [lonnepoBckoe TopmoxeHue. MNpeaen 4onnepoBCKOro TOPMOXEHMS.

15. JloByLKM AN HENTpanbHbIX aTOMOB. JIOBYLLKM C CUHEN OTCTPOMKON YacTOTbl.

16. MarHUTO-ONTUYECKNE NOBYLLKW.

17. KBaHTOBaHWe OBMXEHMS B NOBYLLUKE.

18. OnTu4yeckune peLueTkn. MicnaputenbHoe oxnaxgeHue.

19. 3axBaT aTOMOB LUTAPKOBCKUM MOTEHLMANIOM PEeLUEeTKN.

20. BnuaHve BbICWIMX MOPSAKOB HENUHEMHOr0 U MyNbTUMNONBHOMO B3aUMOLEWCTBUA C MNOMEM
ONTUYECKOW peLLeTKM Ha HeonpeaeneHHOCTb cTaHaapTa.

OnucaHne TEXHOOIMM NPOBEAEHUS

OK3ameH NpPoBOANTCS B BUAE YCTHOMO OTBETA Ha 3Kk3aMeHaLMOHHbIN BUNeT cogepxaliuii aAsa
BOMpoca M NpakTUYeCcKyto 3aaaqy.

TpeboBaHUs K BbINONHEHWUIO 3a4aHWW, LIKambl U KPUTEPUM OLIEHUBAHUS

OueHka yooBneTBOPUTENbHO BbICTaBMSETCS 0OyYaloLLIEMYCS, €CIK OH Aan
Heya0BMNeTBOPUTENbHbIA OTBET Ha OAMH M3 OCHOBHbIX BONPOCOB GUeTa 1 HEKOTopble AOMONHUTENbHbIE
BOMPOCHI, HEMOMHOE 3HaHWe UK NOHNMaHne maTepuana, OTCyTCTBME PeLLUeHHOWN 3ada4un

OueHka XOpOLUO BbICTaBJ1dAE€TCA o6yqa+0Lu,emyc;|, €CJ1n OH Aan I'IOﬂ,pO6HbIe OTBETbIl Ha
nocTaBJi€HHble BOMPOChI C MEJTKUMU ownbkamm, He3HauYUTENbHbIE npo6enb| B 3HaHUN MaTepuana,
3alada pelueHa 4aCTU4HO.

OueHKa OTNNYHO BbICTaBNseTCa obyyaroLwemMycsi, eCnu oH gan nogpobHble n 6e30wnboYHbIe

OTBETbI HA OCHOBHbIE M AOMONHUTENBbHbLIE BOMPOCHI, MONTHOE NOHNUMaHWe U CBOOOAHOE BnageHne
MaTtepuarnom, 3agaya pelueHa caMoCTOsATENbHO 6e3 Kaknx-nmbo ownbok.
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