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Paboyas nporpamMma (axkynbTaTHBHON AUCHMIIMHL «DU3MKa aTOMHBIX CTOJKHOBEHHII»
COCTaBJICHA Ha OCHOBAHHMH NMPOrPaMMBbI MMOATOTOBKH HAYYHBIX H HAYYHO-NEJIarOrHYECKHX KaapoB

B aCIHMpPaHType 110 Hay4HOH crienuanbHoctd 1.3.6 OnTuka (nanee — mporpaMma aclupaHTyph)

1. OEJH U3YYEHUSA JTUCHUITJINHBI

PaccmarpuBaemast mUCHHMIUIMHA  BXOAMT B (DaKy/JIbTATUBHYIO YacTh  IIPOrPaMMbI
aCIMpaHTYPhI C LHENBIO PACIIHPEHHUs U YIIIyOJIeH!s Hay4HBIX H IPHKIAIHBIX 3HAHHH acTIHPaHTOB
M OpraHM3yeTcs O BBIOOPY M JKEJaHHIO aclupaHTa. Ee H3ydeHHe HanpaBleHoO Ha Golee
TIIYOOKYIO TEOPETHYECKYIO H IPAKTHYECKYIO MOTOTOBKY ACHPAHTOB B YacTH (DPH3UKH SBICHHIL,
COTIPOBOK/IAIOIIMX aTOMHBIC H MOJIEKYIIAPHBIE TIPOLIECCH! B PA3IMUHBIX CpeJax, YMEHHs MpHMe-
HATH OTH 3HAHHA JUIS CO3/1aHHs U HCCIIEI0BaHHs HOBBIX MPHOOPOB M MaTepHallOB, MEepCIeKTHB-

HBIX B IIJIaHE MMPAKTHYECKOIr0o MpHMEHCHHU .

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE IPOT'PAMMBI ACIITMPAHTY PhI

[pu usyuennu nucuuniuae! «PuU3HKa AaTOMHBIX CTOJIKHOBEHHID) MCIOJIB3YIOTCS 3HAHUS 1
HaBBIKH, IOJyYCHHBIC acIUpPaHTAMH IPH H3YYCHHH KypcoB oOIeil M TeopeTHYecKoi (H3MKH,
aTOMHO#H (M3HKH ¥ KBAaHTOBOH MEXaHHKH H NMPEIIECTBYIOIIUX KYPCOB CIEIHATBHBIX JHCIUILIAH
TI0 TIPOrpaMMe acIHPaHTYPEL.

AKTYallbHOCTh W3Y4Y€HHs JHCIUIUTHHBI ONPEIENAETCS BaXKHOH POJIBI0 (DH3HKH aTOMHBIX
CTOJIKHOBECHHIT B aCTPOQU3NKE H PHU3MKE MIa3MbI, (YH3HKH TOBEPXHOCTH, BAKYYMHOM 31EKTPOHH-
K€ U B IPyruX pasjiesiax COBPeMEHHOM HAyKH W TEXHHKH. TeMaTHKa Kypca COOTBETCTBYET MPHO-
PUTCTHBIM HANpPaBICHUAM Pa3BUTUS HAyKH, TEXHOJIOTHH M TeXHHKHM Poccuiickoit Menepaunm:
«MHIycTpUsl HAHOCHCTEM M MaTepHayoB», «MH(pOpPMAIHOHHO-TeIeKOMMYHHKAIIHOHHBIE CHCTE-
MBI».

B pesynbrate npoxoxaenns Kypca o0ydeHHs 10 JaHHOM MporpaMme acHHpaHT JOJIKeH
OCBOMTbH 0a30BbIe MPHHILMIIEI (PU3UKK TBEPAOTO Tela B pyciie IpodIeMaTHKHI naboparopuu (rpym-
bl), T7e paboTaeT ero HayyHblf PyKOBOJWUTENb H TJe OyIeT NpPOXOJNUTh CaMOCTOSTEIbHAs

HayyHas paboTa acnupanTa.

3. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJITHBI
[lo oxoHYaHuK M3y4eHHs TUCIUILIHHBI aCTHPAHTBI JOJIKHEI OY1yT
3HATH:

= OCHOBHEIC METOBI (1)[’[3HKH aTOMHBIX CTOJIKHOBEHHUH IS UCCIIEIOBAHUH SJIEMCHTAPHBIX

IIPONECCOB COYIapCHHU YacTHIIL,



- OCHOBBI aTOMHOM (PU3MKH M KBAHTOBOII MEXaHHKH, HEOOXOIMMBIE JUIsl HOHMMAHHS TIPO-
11eCCOB B3aMMOJICHCTBH S YaCTHI IPH HX COYIapEHHMsIX,

- OCHOBHBIC 3aKOHOMEPHOCTH IPOLECCOB BO30YKIeHHs, HOHU3ALMHA U U3MEHEHH 3aps/a
aTOMOB, HOHOB U MOJIEKYJI IIPH CTOJIKHOBEHHAX ¢ (POTOHAMH, DJIEKTPOHAMHU U HOHAMH,

- OCHOBHBIC NIPUHIIUIIBI IPHMEHEHHS METO0B (DU3HKH aTOMHBIX CTOJIKHOBEHMH JUIS /1HAa-
THOCTHKH ITOBEPXHOCTH H MPOIIECCOB B ILIa3Me;

YMETh:

- ONPEJENATh OCHOBHBIC XapaKTEPHCTHKU IIPOLECCOB SIBICHHH, CONPOBOKIAIOIINXCS CO-
yJIapeHHsIMH aTOMHBIX YacTHII,

- (heHOMEHOIIOTNYECKH OMMCHIBAT HPOLECCHl HOHH3ALMH, BO3OY/KIEHHS, TTOTEpPh SHEPruy
HacTHIEH NPH B3aHMOJCHCTBHH (JOTOHOB, JJIEKTPOHOB M HOHOB C ra3aMH, MJ1a3MOH U IOBEPXHO-
CTBIO TBEPJIOTO TENA;

BJIA/IeTh ONBITOM:

- CaMOCTOATENILHOIO U3yYEHHS U aHalli3a CIEeLHAILHON HAyYHOM W METOAMYECKOi JIHTe-
paTypbl, CBS3aHHOH ¢ IpodaeMaMu (HU3HKH TOBEPXHOCTH M (GPU3HKH T1Ia3MBbI;

- OKCIIePUMEHTAJIbHBIX HCCIIE0BAaHUH ITPOIIECCOB aTOMHEBIX CTOJKHOBEHMH, CBOMCTB IMO-
BEPXHOCTH TBEPABIX Tell, B3aUMOJEHCTBHA IUIa3Ma-CTEHKa HA COBPEMEHHOM HMHHOBAIHOHHOM

000pyIOBaHHH.

4. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCLIUTIJIUMHBI
CtpykTypa 1 coziepyKaHue JUCHUIIHHB «DU3HKa AaTOMHBIX CTOJIKHOBEHHILY.

4.1. Ovvem OucyunIUHBI U KOJIUYECHIBO YHEOHBIX YACOE:

Buj yyeGHoii paboThI TpynoemMKocTh
(B yacax)

AYJUTOpPHBIE 3aHATHS 54
Jlexuun 54
CeMHHapbI -
JIaBopaTopHble 3aHsTHS -
Hpyrue Byl yueOHoM paboThI (3a4eT Mo TeMaM Kypca)

BHeay1uTOpHBIE 3aHATHS 94
CamocrosTenpHas paboTa acupanTa 94
1UTOT'O 144

Bun utoroBoro KoHTpoJIst 3a4eT

4.2. Cmpykmypa oucyuniunot

No Bunel  y4uebHoit paboThl, BKIIOYAs camo-
n/n |Tema CTOATEIBHYIO padoTy, H TPYIOEMKOCThL (B ua-
cax)
Jlek. I Cewm. l JIab. f CP




1 BBeneHHe, OCHOBHEIE TIOHATH S 4 7
2 [MexaToMHBIE TOTEHIHANBI B3aUMO- | 5 8
nericTBusa. PaccesHue aromMoB mpwu
CTOJIKHOBEHHSIX.
3 |MoHu3auus M nepesapsika IpH BICO- | 5 8
KHUX 3HEPTUsX
4 Teopust MeUIEHHBIX aTOMHBIX CTOJIKHO- | 5 8
BEHHIA.
5  |[Ipomecchl Bo BHYTPEHHHX 060I0YKax | 5 8
6 |CrosKHOBEHHS BO30YKIEHHBIX aTOMOB | 5 8
7 |DIeKTpOHHO-aTOMHEIE CTOJIKHOBEHUS ) 8
8  |B3ammojeiicTBHE aTOMOB H MOJIEKYJI C | 5 8
M3TyYeHHEM.
9  [DkcnepUMeHTaIbHBIE METOJBL, IpUME- | 5 9
HsEMBIC B (PU3HKE 3JIEKTPOHHEIX H aTOM-
HBIX CTOJIKHOBEHHH.
10 [CTONKHOBEHHS MOHOB B TBEPALIX Telax | 5 9
11 [Ipunoxenust pu3MKU aTOMHBIX CTOJIK- | 5 9
HOBEHUI
HUTOI'O 54 90

4.3. Codepoicariue pazoenoe u mem

1. BBeienne, o0CHOBHbBIE OHATHS

O61acTH HCIIOIB30BAHMS ATOMHBIX CTOJIKHOBEHHI.

Xapasc’repncmxn MMapHOro CTOJIKHOBEHHA.

Knaccndukariys a1eMeHTapHbIX [IPOIIECCOB.

W3MepsieMble BeJTHYHHEL

OKcnepuMeHTanbHbIe MeTObI (001as XapakTepUCTHKA).

3aaun TEOpHH.

Teopernueckue meTo b1 (061Ias XapaKTEPHCTHKA).

2. MexaToMHBI€E IOTEHHAJBI B3auMojeiicTeus. PaccessHue.

Ymupyroe paccesiHue.

"Pany:xHoe" paccesHUE M CHSIHHE.
KBaHTOBBIE SIBIEHUS IIPH pACCESIHHH.
Monenn MeKaTOMHBIX TIOTEHIIHATIOB.

O6paTHas 3a/1a4a paccesHusl.

3. Uonusanus u nepe3apsiaka NpH BLICOKHX YHEPTHsX.

bopHoBckoe npubmmKeHue.
MmnynscHOE npubinkeHue.

KynoHoBckast HOHU3AIHS.




4. TeopHsi MeJIEHHBIX ATOMHBIX CTOJTKHOBEHHIA.
AnnabaTHyeckoe npHOIHKEHHE.

[Tonyknaccuueckoe npubImKeHHe.

DJIEKTPOHHBIE COCTOSHHUS KBA3HMOJIEKYJIBI:

a) CTPYKTypa cBOOOIHOTO aTomMa

0) KBaHTOBBIE YHCIIA M BOIHOBBIE (PYHKIIMH JIBYXaTOMHBIX CHCTEM
B) IPABUJIO HEMEPECEUEHHS H KOPPEIISIHOHHBIE THATPAMMBL.
Meroa monexynspueix opouraineit. Juarpammer MO.
[Ipubnuxenne IBYX COCTOSHHHN.

Heanunabarnueckas cessb. [Ipasuia ot6opa.
Jluneitnas monens Jlannay-3unepa.

Henmueitnble Monenu HeagnabaTHUECKOH CBSI3H.
Pesonanchas nepesapsiaxa.

Hepezonancuas nepesapsijika.

Bo30yiknenune u HoHH3ALHS.

5. Ilponecenb! BO BHYTPEHHHX 000/109KAX.
Kynonosckas noHH3amus.

Honnsanus BeiencTBHe HeauabaTHUYECKUX NTEPEXOIOB.
Pacnay BakaHCHIA:

a) paJiHallMOHHbIE MTEPEXOIBI

0) Oske nepexoisI

6. CToIKHOBEHHS BO30YKIEHHBIX ATOMOB.
Ilepenaua Bo30y K1eHUsT B HOHH3ALIMSL.
CTONKHOBEHUS MHOT03aPSTHBIX HOHOB.

PacueT noyHBIX U NapIHATBHBIX CEYEHHH.
HccnenoBanue 3axpara B pa3IHuHEIE COCTOSHHSL.

7. DIeKTPOHHO-ATOMHBIE CTOJIKHOBEHHS.

Yrpyroe paccesHie 3JIeKTPOHA HA aTOME.
Heynpyroe cTo/KHOBEHHE 3JIEKTPOHA C ATOMOM:

a) o01mas Teopus CTOJIKHOBEHHS

0) Bo30y KIeHUE aToMa

B) HOHH3AIIM aToMa

I) pa3pylleHHe OTPUIATETHbHOTO HOHA.

DJIeKTPOH-HOHHAS PEKOMOHHAIIHSL.



8. BzaumojielicTBHE aTOMOB H MOJIEKYJT ¢ H3JIy4eHHEM.

CHcTemMaTHKa CIEKTPOB MHOTO3JIEKTPOHHBIX aToMoB. TOHKAs M CBEPXTOHKAs CTPYKTYpa
aTOMHBIX CIIEKTpoB. BpainaresnbHsble, KonebaTebuble U 3JEKTPOHHBIE COCTOSHHS JABYXAaTOMHBIX
MOJIEKYJI. YTJIOBbIE MOMEHTBI B aTOMaX H MOJIEKY/aX. DJIEKTPHUYECKOEe IUIIONEHOE U3IIyYeHHE:
npaBHIIa 0TO0PA, Nonspusanus. MHOropOTOHHBIE pajHallHOHHBIE EPEXOIBl B ATOMAX M MOJIe-
Kynax. [IluprHbl 1 npoQHIN CieKTpaNbHbIX TMHAMN. JIazephl, KK HCTOYHMKH CBETA JUIs CIIEKTpO-
ckomnuH. JlazepHas CIEKTPOCKOIHS aTOMOB H MOJIEKYI: CIIEKTPOCKOMHMS MOTIOMIEHHS, Ja3zepHo-
HHylHpOBaHHas BIyOpecleHIns, HOHH3AIHOHHAS CIEKTPOCKOITHSL.

9. DKcnepHMeHTANBHBIE METOABI, NPHMeHsieMble B (H3HKe JIeKTPOHHBIX H ATOM-
HBIX CTOJIKHOBEHUIL.

a) Monukle ucTounnku

W cTOUHHKH € 3]IEKTPOHHBIM yIapoM.

JlyroBble HCTOUHHKH.

BrIcOKOUaCTOTHEIE HCTOYHHKH.

HcTouHHKH ¢ MOBEPXHOCTHOW HOHM3AIMEH.

McTouHMKH MHOTO3apsi/IHBIX HOHOB:

- C 2JIEKTPOHHBIM ITYYKOM

- C 3JIEKTPOHHO-IUKIOTPOHHEIM PE30HAHCOM

- C JIa3e€pHOH 11a3Moif

6) MeTozipl aHAIH3a HOHOB H 3JIEKTPOHOB

MaruuTHele 1 37IeKTPOCTATHIECKHE CIIEKTPOMETPEI.

JliHaMHYeCKHE CIIEKTPOMETPBI.

B) MeTo/1bI aHaJIH3a HJIEKTPOMArHUTHOTO H3JTyIeHHUs]

CIeKTpPOMETPbI BUAMMOTO, YITPaHONIETOBOrO H PEHTITEHOBCKOTO H3TyUCHHS.

10. CTo/IKHOBEHHSI HOHOB B TBEPABIX TeJax

OcHOBHBIE TIPOLIECCHI TIPH COYAAPEHHH HOHOB B TBEP/IBIX TEJIAX.

Pacnsuienne. Dmuccus Bo30ykKICHHBIX YACTHIL.

Paccesiie HOHOB Ha OBEPXHOCTH, 06paTHOE pe3epdopIoBCKOe paccesHHe.

[Torepu sHepruu Npu NPOXOKAECHHHE HOHOB B TBEPIOM TElE.

IIpo6ern. Monnas ummnanTamnms

11. Ilpuioskennst pU3NKH ATOMHBIX CTOJIKHOBEHHIT

ITpouecchl B TepMosiepHOIf TI1a3Me.

JlMarHocTHka TepMOSIEPHOI MIa3MBl.

MerTonbl aHaK3a BellecTra.

HonHble ¥ na3MeHHBIE TEXHOJIOTHH,



5. OBPA30OBATEJIBHBIE TEXHOJIOTUH

Texunomnorus mponecca obydeHust o aucuumiuHe «OU3MKA aTOMHBIX CTOJKHOBEHHII
BKJIIOYACT B cebst cieyronye oopazoBaTe/IbHbIE MEPOTIPUSITHSL:

a) ay/IMTOPHBIE 3aHATHS (TeKIIHOHHO-CeMHHapeKas GpopMa 0OyueHns);

0) camocTosTe bHas paboTa CTY/IEHTOB;

B) KOHTPOJIbHBIE MEPOIPHSTHS B IPOLecce 00YUEHHs H IO €T0 OKOHYAHUH;

AYTUTOPHBIE 3aHSTHS IPOBOJIATCS B HHTEPAKTHBHON (OPME € MCTIOJIB30BAHHEM MYJIbTH-
MEJIMIHHOTO obecreyeHus (HOyTOYK, MPOEKTOP) H TEXHOJIOTHH MPOOIEMHOTO 00 YYEHHS..

DJIeKTpOHHAs NPE3EHTALNSI TO3BOJISET 0TOOPA3UTH MPOLECCH] B JHHAMHKE, YTO MO3BOJISLET
YIIY4IIHTh BOCIIPUATHE MaTepHalla U YETKO CTPYKTYPHPOBATh MaTepHal 3aHATHS.

Camocrostenbaas paboTa opraHM3oBaHa B COOTBETCTBHE C TEXHOJOTHEH MPOGIEMHOrO
00y4YeHHs U MperoaraeT clieyrommune GOopMbl aKTHBHOCTH:

®  camocTosTeNbHas NpopaboTka yueOHO-NpoOIEeMHBIX 3a/1a4, BEIIOIHAEMAs ¢ HPHBIIC-
YECHHEM OCHOBHOM M JIOTIOJIHUTEILHON JINTEPaTyphl;

®  IOHMCK HayYHO-TEXHHYECKOH MH(POPMALMH B OTKPBITEIX UCTOYHUKAX C LETBIO aHAJIH-
3a M BBIABJIEHHS KIIIOUEBBIX 0COOEHHOCTEH.

OcHOBHbIE aCIEKTh IPUMEHAEMOH TEXHOJIOTHH IPOGIEMHOT0 00YYeHHS:

* oOyueHue criocOGHOCTH OBICTPO COPHEHTHPOBATHCS (PU3HUKE MPOTEKAIOMMX TPOLEC-
COB aTOMHBIX CTOJIKHOBEHHH IIPH H3y4Y€HHH KOHKPETHOTO SIBJICHHUS, CAMOCTOSATENBHO M3YYHThb
JTUTEPATYpy MO H3Y4aeMOMY BOIIPOCY M COCTABHTh ILJIAH HCCIIE0BaHUIl;

® pemaemble MpOOJEMHBIE 3aa4d CTUMYIHUPYIOT IO3HABATEIBLHYIO JEATEIbHOCTh H

HAay4JHO-HCCIEN0BATEILCKYIO0 aKTHBHOCTE aclIMpaHTOB.

6. OHEHOYHBIE CPEJACTBA JUISI TEKYIIETIO KOHTPOJISI U IIPOMEXKY-
TOYHOM ATTECTALIUHA

6.1. Texymuii KoHTpOJIBL

Texymmit KOHTPOTIB YCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHUs Y4eBHOr0 MaTepHaia, pery-
JIPHO OCYHIECTBIIACTCS HA NPOTSHKCHHH ceMecTpa. TekyImil KOHTPOJIb 3HaHUI acIHpPaHTOB Op-
raHU30BaH KaK BBICTYIUIEHHS Ha CEMHHApax.

6.2. IIpoMeskyTOYHAN ATTECTALMA

[IpoMeskyTouHas aTTecTallHs 3aBeplIaeT H3yYeHHE JUCHMIIIHHBI «DH3HKA AaTOMHBIX

CTOJIKHOBeHHI». PopMa aTTecTaluy — 3a4eT B MUCBMEHHOMN WM YCTHOH (opMe.



Ilepedyenb KOHTPOJILHBIX BOIIPOCOB:

1. [onaTue ceyeHus U dIeMEHTapHbIE IIPOLECCH] IPH ATOMHBIX CTOJIKHOBEHUX. O61acTH
HCIIOJIb30BaHHS aTOMHBIX CTOJIKHOBEHHIA.

2. TeopeTnueckue MOIEIH MEKATOMHBIX TI0TEHIIHAIIOB.

3. KeanroBble a()(hexTHI Npu paccesiHHE aTOMOB H HOHOB.

4. Obparnas 3anava paccestaus. Metoa ®upcosa.

5. bopHoBcKkoe npubimKeHue.

6. IMnynbcHOe nprOIHKeHHe.

7. KynoHoBcKas HOHH3AIIMSI.

8. Anabaruueckoe npuOIHKEHHE.

9. DIEeKTPOHHBIE COCTOSHHUS KBA3HMOJIEKYIIBL:

10.Meton MonexynsapHsIx opbuTtaeii. JJuarpammer MO.

11.1Tpubmukenne nByx cocrosnuil. Heaauabarnueckas ceass. [pasuia ot6opa.

12. JIuneiinas monens Jlannay-3unepa.

13. Henuneltnbie Moienn HeaquabaTHYECKOH CBA3H.

14. PezonancHas nepesapsika.

15. Hepe3onaHcHas nepe3apsaka.

16. Bo30yk/ieHHe 1 HOHU3AIMS IIPH aTOMHBIX CTOJIKHOBEHHSX.

17. O6pa3zoBaHue BakaHCHI BO BHYTPEHHHX 000JI0YKaX.

18. Kanans! pacniajia BakaHcHHA.

19. KoppenupoBaHHBIE MTepexo/Ibl.

20. Pacnan BakaHCH B KBa3UMOJIEKYJIE.

21. Ilepesaua BO3OY KIeHUs M HOHU3ALHS IAPH CTOJKHOBEHUAX BO30OYIKIEHHBIX ATOMOB.

22. CTONKHOBEHHS MHOT03apSIIHBIX HOHOB ¢ aTOMaMH.

23. Ympyroe paccesiHHE 3IE€KTPOHA HA aTOME.

24. Heynpyroe cTOJIKHOBEHHE DIIEKTPOHA C aTOMOM:

25. Pazpymenue oTpuIaTeIbHOrO HOHA.

26. DIeKTPOH-HOHHAs PEKOMOMHALIMS.

27. CucTeMaTHKa CIIEKTPOB MHOTORJIEKTPOHHBIX ATOMOB.

28. Bpauarenbuble, KosiebaTebHBIE U TeKTPOHHBIE COCTOSHHS IBYXATOMHBIX MOJIEKYL.

29. DiieKTprUecKOe NUIMONBHOE H3JTyUeHHE: IPABUIIA OTOOPA, MOIAPH3ALHS.

30. MuorohoToHHbIE pagHallHOHHBIE [IEPEXO/IBI B aTOMAX M MOJIEKYIax.

31. JlazepHas ClIeKTPOCKOIIHS aTOMOB M MOJIEKYJI: CIIEKTPOCKOIIHS TIOTJIONIEHH S, Ta3ePHO-

HHAYIHPOBAHHAS (JIyOpeCcleHIIHs], HOHH3AI[HOHHAS CIIEKTPOCKOIIHSL.



32. MICTOYHMKM HOHOB € 3JIEKTPOHHEIM YJIapOM, IyTOBBIE , BEICOKOYACTOTHBIE, C TTOBEPX-
HOCTHOM HoHHu3anueil. OcoOeHHOCTH X IPHUMEHEHHS.

33. MUcTouHuKkH MHOTO3apsAHBIX HOHOB:

a) C IEKTPOHHEBIM ITYYKOM

0) ¢ 3JEKTPOHHO-ITUKIOTPOHHBIM PE30HAHCOM

B) C JlJa3epHOH IJ1a3MOi

34. MeToap! aHaIu3a HOHOB M 3JIEKTPOHOB

MaruuTHbIe U 9JIeKTPOCTATHYECKHE CIIEKTPOMETPEI.

JlMHaMHUYecKHe CIIeKTPOMETPBHI.

35. MeTo/1bI aHAIH3a JIEKTPOMArHUTHOTO H3IIyYeHHUs]

CrieKTpoMeTphl BUANMOTO, YIBTPAHONETOBOTO H PEHTIEHOBCKOTO H3TyUeHHS.

36. OcHOBHBIE TPOLIECCH IIPH COYAAPEHHH HOHOB B TBEPABIX TENaX.

Pacnbienne. DMuccus Bo30ykIeHHBIX yacTull. PaccesHue.

37. Paccesnue HOHOB Ha IIOBEPXHOCTH, 00paTHOE pe3epopaoBCKoe paccesHue.

38. IloTepy 5HEprHH NPH NPOXOKIAECHHH HOHOB B TBEPIOM TeJlE.

IIpoberu. Monnas uMIutanTanms

39. OcHOBHBIE 3JIeMEHTapHBIE IPOIIECCHI B MIJIa3MeE.

40. OcHOBHBIE METO/IBI THATHOCTHKH TEPMOSIEPHOI MI1a3MBL.

41. MeTozp! aHaHM3a BEIECTBA.

42. MoHHEbIe U IUIa3MEHHBIE TEXHOJIOTHH.

7. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOH TUCIUTIIMHBI

7.1. Ocnosenasa numepamypa

1. Jlanpay JLJI., Jlupmm E.M. KsantoBas mexanuka. (HepenasTHBHCTCKas TEOpHsI),
®dus.mart.ru3., M., 1963.

2. JIx.Xacten. Pu3uKa aTOMHBIX CTOJIKHOBeHHI. Mup, M., 1965.

3. W.Mak-/lanuens. TIporecchl CTOIKHOBEHHH B HOHM3MPOBAHHBIX rasax. Mup, M.,
1967.

4. H.Morr, I'.Meccu. Teopust aTOMHBIX CTOJIKHOBeHHH. Mup, M., 1969.

5. E.E.Hukutun. Teopusi seMeHTapHBIX aTOMHO-MOJEKYISPHBIX MPOLECCOB B rasax.
Xumus, M., 1970.

6. P.Max-Muxku, b.Catnand. KBantosas Mexanuka mosexyn. Mup. M., 1972.

7. b.M.CMHPHOB. ACHUMITOTHYECKHE METOJILI B TEOPHH ATOMHBIX CTOJKHOBEHHI. M.

Atomuzpnar, 1973.



8. Pacnbuienue TBEPABIX Ten MOHHON GomGapaupoBkoii. Pen. Bepuma, M., Mup, 1.1,
1984, 1.2, 1986.

9. Merons! ananusa nopepxHoctH. — Pejt. 3annepa, M., Mup, 1979.

10. Bekcnep B.W. Bropuynas nonHas smuccust Metamios. M., Hayka, 1978.

11. IlpnveHeHHe 5EKTPOHHOM CIEKTPOCKONHH /Ul aHANM3a MOBepXHOCTH. IToj pen.
X.Mbaxa, nep. ¢ anrn. 3unartne, Pura, 1980,

12. Anamus nosepxnHocTH MeTonamu Oje- M PEHTIEHOBCKOI (OTOITEKTPOHHOM CIIEK-
Tpockonuu. [lox pen. JI.bpurrca n MLIT.Cuxa; nep ¢ auri. M., Mup, 1987.

13. JI.A.Baitnmreitn, W.1.Cobensman, E.A.JOxoB. Bo36yskienne aToMoB u YIIHpEHHE
CIIEKTpaNbHBIX JIHHUA. M., 1979,

14. JL.A.Baitnmreitn, B.IT.IIeensko. CTpyKTypa M XapaKTepHCTHKH HOHOB B ropsiaei
nnasme. M., 1986.

15. N.1. Cobenbman. Beenenne B Teopuro aroMubIx criektpos. M. Hayka, 1977.

16. B.Jlemtpénep. Jlaszepuas cniekrpockonus, M. Hayxka, 1985

17. P.3ap. Teopus yrmoBoro Momenta. M. Mup, 1993

18. M.A.EnbsieBn. AToMHas ¥ MOJIeKyJIsipHast crieKTpockonus. M. Hayka, 1962.

19. 5.3annepna ®usuka nosepxuoctu : Ilep. ¢ anrm. / 3. 3enrymn .— Mockpa : Mup,
1590. 536 ¢;

20. K. Oypa [u 1p.] Benenue B ¢usuky mosepxXHOcTH ; Poccuiickas akagemus HayK,
HaneHeBocTOUHOE OT/IEeHHE, MHCTUTYT aBTOMAaTHKH U IIPOleccoB ympapienus .— M. : Hayxka,
2006. 490 c.

21. AM. Illukun. BsaumoneiicTBre ()OTOHOB M 57EKTPOHOB ¢ TBepiabM TeioM. CII6,

BBM, 2008, - 294 c.

7.2. Humepuem-pecypcol
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Nature Photonics (http://www.nature.com/nphoton/index.html:
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8. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEFHOM JUCILHU-
IIJIMHBI

1. JlekumoHHas ayauTopHs

2. MynbTHMEHIHEI IPOEKTOP

3. IlepcoHasbHBIH KOMIIBIOTED

4.  KoMnbrOTepHBIit Ki1acce

5. YueGHo-HayuHas 1aGOpaTOpHs, 0G0PYAOBAHHAS YCTAHOBKOM TH(PPAKIIMH MEUIEHHBIX
3JIEKTPOHOB.

6. YueOHo-HayuHas maGopatopus, 060pyI0BaHHAs aNNapaTypoil [Uls aHaM3a MIOBEPXHO-
CTH METOJIOM 3JIEKTPOHHOH 03Ke-CHEeKTPOCKOIIHH.

7. Jlabopatopusi (M3MKH aTOMHBIX CTOJKHOBEHHH B TBEpIBIX TeaX C YCTAHOBKOM Jiis
KOMIIJIEKCHOTO HEPa3pyLIAIOIIEro HCCIEA0BAHUSA COCTaBa H CTPYKTYPhI IIPUITOBEPXHOCTHBIX CJIO-
B H MJICHOK HAHOMETPOBBIX TOJIIHH 10 PACCEAHHIO HOHOB cpeiHuX sHepruii -PUCD u ycranos-

KOH JU1st (JOTOIIEKTPOHHOM CIIEKTPOCKOIHH.
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J-p (u3. - mat. Hayk 3uHOBREB A.H.

11



