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IHACIHHOPT ®OHJIA OIIEHOYHLIX CPEJICTB
Mo JucuuIuvinHe «PU3NKa MoBEePXHOCTH ATOMHO-MOJICKYJISIPHBIX CTPYKTYP»
DopmupyeMble YHUBEPCAJIbHbIE KOMIIETCHIIUN

YK-1 Cioco0HOCTh K KPUTHYECKOMY AHAJM3Y M OLIEHKE COBPEMEHHBbIX HAYYHBIX J0CTHKEHHIl, FreHEePUPOBAHUI) HOBBIX
H/eid Py peleHu  UCCJIeI0BATEIFCKUX H MPAKTHYECKHX 327124, B TOM YHCJIe B MEKIUCIUIIMHAPHBIX 00J1aCTAX

OBIIIAA XAPAKTEPUCTHUKA KOMIIETEHIITUU

Tun KOMIIETEHIIUU:

YHuBepcalibHasi KOMIETEHIMA BbIMYCKHUKA MTPOTPAMMbl aCIUPAHTYPhI 0 HanpasjieHuto noarotosku 03.06.01 ®usnka u
ACTPOHOMHMS. Y HUBEpCAJIbHAS KOMIIETCHIMS BBIMYCKHUKA MPOrPaMMbl aCITUPAHTYPHI.

[TOPOI'OBBIM (BXOJIHOM) YPOBEHbL 3HAHUM, YMEHUU, OIILITA JESATEJIRHOCTH, TPEBYEMBIU I
®OPMUPOBAHUS KOMIIETEHLIUU

Jls Toro utoObl (hopMUPOBAHUE TAHHOW KOMMETEHITMH OBIJI0O BO3MOXHO OOYYArONIUIACS, MPUCTYNHBIINN K OCBOCHHIO
MPOrpaMMbl ACTIUPAHTYPHI, AOJKEH:

e 3HATD: oCHOBHBIE METO/Ibl HAYUHO-UCCIICIOBATEIbCKON JEATEILHOCTH.

e VYMETD: BbIEHATH W CUCTEMATH3UPOBATh OCHOBHBIE HMACH B HAYUYHBIX TEKCTaX, KPUTHYECKH OIEHUBATH JIFOOYIO
MOCTYMAIOIIYI0 WHOOPMAITNIO, BHE 3aBUCHMOCTH OT MUCTOYHHWKA, M30eraTh aBTOMATHYECCKOTO MPUMEHEHUS CTaHIAPTHBIX
dhopMy1 1 IPUEMOB TIPU PEIICHUH 3a/1a4.

e BJIAJIETDH: naBeikamu cOopa, oOpabOTKH, aHAIW3a U CHCTEMATH3alMK WHOPMAIIHK IO TEME MCCICA0BAaHUS, HaBBIKaMU

BI)I60pa MCTOAOB M CPCACTB PCIICHUA 3a1a4 UCCIICAOBAHHAA.



INTIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA U KPUTEPUU UX OHEHUBAHUA

ILnanupyemsie
pe3yJbTaThbl 00y4eHus ™
(TokazaTenu JOCTHKESHUS

Kputepuu oueHnBaHuUs pe3yJbTATOB 00y4eHHs

3aJaHHOTO YPOBHs 1 2 3 4 5
OCBOEHHsI KOMIIETEHIIH )
3naer: OtcyrcTBUE ®parmeHTapHbIe O6mwe, HO He | CdopmupoBannble, Ho | ChopmupoBaHHbIE
METOIbl  KPUTHYECKOTO | 3HAHUH 3HAHUS METOZIOB | CTPYKTYPUPOBAHHBIE CoIepIKalie OTAENbHBIE | CHCTEMAaTHUECKUE
aHaM3a u OLIEHKHU KPUTUYECKOTO aHAIN3a | 3HAHUS METOJOB | IPOoOeITBI 3HAHUSA | 3HAHUS METO/IOB
COBPEMEHHBIX  HAYYHBIX u OLIEHKU | KPUTUYECKOTO aHAJIN3a U | OCHOBHBIX METOZIOB | KPUTHYECKOTO aHAIN3a
JOOCTI)KEHUH, a Takxke COBpPEMEHHBIX OLIGHKH  COBPEMEHHBIX | KPUTHUECKOTO aHaln3a U | U OLICHKH
METOIbl TeHEPUPOBAHMS HAYYHBIX JOCTIDKEHHH, | HAYYHBIX JOCTVIKEHHH, a | OUEHKH  COBPEMEHHBIX | COBPEMEHHBIX
HOBBIX unei npu a TaKkKe  METOMAOB | TaKxKe METOJIOB | HAYYHBIX JOCTHIKEHHH, a | HAYYHBIX IOCTH)KEHUH,
peleHnH TEHEPHPOBAHUSI HOBBIX | TEHEPHPOBAHUSI  HOBBIX | TAK)Ke METOZOB | @&  TakKKe  METOAOB
UCCIIEIOBATEIBCKIX u uned TpU  peIleHHH | uAed  TPU  PEIICHWH | TEHEPUPOBAHUS  HOBBIX | TEHEPUPOBAHUS HOBBIX
NPaKTUYECKUX 3a1ad, B UCCIIEIOBATENIbCKIX U | UCCIIENOBATENIbCKUX W | MOEH  NpW  PEIIeHHWH | uAed TpuU  pelueHuH
TOM qHciIe B NPAaKTUYECKUX 3a1a4 NPAaKTUYECKUX 3a1a4 UCCIIEOBATENIbCKIX M | UCCIIENOBATENIbCKUX U
MEKIUCIUITITUHAPHBIX NPAaKTUYECKUX 33/1a4, B | MPAKTHYECKHX 3a/1adY, B
obnacrsx TOM YHCTIE | TOM qHcie

MEKIUCIUITITUHAPHBIX MEKIUCIUTUTMHAPHBIX

Mugp 3 1. YK-1













+ BJIAJIETh: cucreMaTH4eCKUMHU 3HAHUSMHM MO HAIMPABJICHUIO JCATEIbHOCTH, HABBIKAMHM PEIICHUS 3a7a4 C MOMOIIbIO

COBPEMEHHOW BBIUYUCITUTEIIBHON TEXHUKHA

INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA U KPUTEPUU UX OHEHUBAHUA

Ilnanupyemsbie
pe3yJabTaThl 00yueHus*
(oxaszarenu JOCTHIKCHUS

Kpurepun oueHuBaHus pe3yjibTATOB 00yUeHHS

33JaHHOTO YPOBHS 1 2 3 4 5
OCBOCHUSI KOMITCTCHITHI)
3naer: OTCYTCTBHC 3HAHUI (hparMeHTapHBIC (hparMeHTapHBIC cthopMupOBaHHBIC cthopMupOBaHHBIC

OCHOBHBIC CHCTCMHBIC
METOIB! ITPOBCACHUS
MCCIICIOBAHHUM B 00JIACTH
(DH3UKH TTOBECPXHOCTH
ATOMHO-MOJICKYJISIPHBIX

CTPYKTYP

[udp 3 1. OIK-1

[IPCACTABICHUS 00
OCHOBHBIX CHCTEMHBIX
MCTOIaX OPraHU3AIHHA
CCIIeA0BAHMI B 001aCTH
(bU3UKH TOBEPXHOCTH
ATOMHO-MOJICKYISIPHBIX

CTPYKTYP

[TPEACTABJICHUS 00
OCHOBHBIX CHICTCMHBIX
MCTOIaX OPraHU3AIHHA
CCIICJ0OBAaHMI B 001aCcTH
(bU3UKH TOBEPXHOCTH
ATOMHO-MOJICKYISIPHBIX

CTPYKTYP

[IPCICTABICHUS 00
OCHOBHBIX CHCTEMHBIX
METOJaX OpraHH3aLHH
TCOPCTHUCCKUX H
SKCIICPHUMEHTATBHBIX
MCCICIOBAHU,
(hparMeHTapHBIC
[IPEACTABIICHUSA O METOAAX
OPraHU3AIHH [TPHKIATHEIX
MCCIICIOBAHHUM B 00JIACTH
(bU3UKH TOBEPXHOCTH
ATOMHO-MOJICKYISIPHBIX

CTPYKTYP

[IPCACTABICHUS 00
OCHOBHBIX CHCTEMHBIX
MCTOIaX OPraHU3AIHHA
TCOPCTHUCCKHX,
SKCIICPUMEHTATBHBIX U
[IPHKJIATHBIX
CCIICJ0OBAaHMI B 001aCcTH
(bU3UKH TOBEPXHOCTH
ATOMHO-MOJICKYISIPHBIX

CTPYKTYP




Ymeer:

HpI/IMeHHTb OCHOBHEIC
CUCTCMHBIC MCTOAbBI HpI/I
IPOBEACHUN
TCOPETUUCCKUX,
3KCHCpI/IM€HTaHLHbIX u

MPUKJIATHBIX UCCICTOBAHUN

B 0OmacTH (GU3UKH
ITOBCPXHOCTHU aTOMHO-
MOJIEKYJIIPHBIX CTPYKTY]

[ugp Y 1. OIK-1

OTCYTCTBHE YMECHUUI

Meet 6a30BbIe
OPCACTABICHUS, HO HE
TrOTOB HpI/IMCHHTb
CUCTCMHBIC MCTOAbBI
OpraHu3auu
TCOPETUUCCKUX,
3KCHCpI/IMCHTaHLHbIX u
TIPHUKJIa THBIX
HCCIICIOBAHNI

Mmeer GazoBeic
[IPCACTABIICHHS, HO
MOy CKACT OIMIMOKH B
BBHIOOPE M IPUMCHCHUH
CHCTEMHBIX METOIOB
OpraHu3aIu|
TCOPETHUYCCKHUX,
SKCIICPUMEHTATBHBIX U
[IPHKJIATHBIX
MCCICIOBAHUN

'VMeeT u roToB
HMCITOTE30BATh CUCTEMHBIC
MCTOObI OPTraHU3aINH
TCOPETUUECKUX,
PDKCIICPUMCHTAJIBHBIX 1
IIPUKIaIHBIX
MCCICIOBAHUMN, HE
TIOTHOCTBIO YUHUTBIBACT

criciin(prKy HMCCICIOBAHMI

B 00acTH (puzUKH
ITOBCPXHOCTHU aTOMHO-
MOJIEKYJISIPHBIX CTPYKTY]

'VMeeT u roToB
CAMOCTOATEIBEHO
[IPUMCHATb CHCTCMHBIC
METOIBI OPTAHHU3AIAN
MCCICIOBAHUN C VIETOM
criciin (KN HCCIICIOBAHMI
B 001acTH (PU3UKH
MOBECPXHOCTH ATOMHO-
MOJICKYJIIPHBIX CTPYKTY]

Baageer: HC BIaJCCT [110x0 BAaACCT Baageer meTomonoruci Baageer meTomonoruci [lonHOCTEIO BiIaACET
MCTOI0JIOrUCH MCTOI0JIOrUCH OpraHU3aI[ii HCKOTOPBIX — [OPTaHHM3AIHMH BCEX HTAIIOB |[METOJOIOTHCH
TCOPCTUUCCKUX U OpraHu3aLun STAOB TCOPETUUCCKUX U [TCOPECTHUCCKUAX OPraHU3ALIH BCEX DTATIOB
SKCIICPUMCHTAIIBHBIX TCOPETHUYCCKHUX, SKCIICPUMCHTAIIBHBIX MCCICIOBAHMM B OO/IACTH  [TCOPETHUYCCKHUX,
HMCCIICIOBAHUE B 001acTh SKCIEPUMCHTAIIBHBIX H MCCICIOBAHMM B 00acTh  [(PH3KMKH MOIYIIPOBOIHHUKOB PKCICPUMCHTAIIBHBIX H
[PCIIACMBIX HAYTHBIX [IPUKIIQTHBIX (PH3UKH TTOBECPXHOCTH 1 HU3KOPA3MEPHBIX [IPUKIIQTHBIX
pobIeM MICCIICAOBAHMI B O0MACTH  [ATOMHO-MOICKYJ/ISIPHBIX CTPYKTYP, HO HE HCCIICIOBAHUI B 00/1aCTH
(PH3UKH TTOBECPXHOCTH CTPYKTYP [MOJHOCTBIO BJIAJCCT (PH3UKH TTOBECPXHOCTH
Iudp B 1. OIK-1 ATOMHO-MOJIEKYISPHBIX METO0/IOrUeh ATOMHO-MOJIEKYISPHBIX
CTPYKTYP OpPraHU3aI|K MPUKIATHBIX [CTPYKTY]P
HCCICAOBAHUE B 001aCcTH
(bU3UKH TOBEPXHOCTH
ATOMHO-MOJICKYJISIPHBIX
CTPYKTYP
IMlxana omeHUBAHUS HEYIOBJIETBOPUTEIBHO [HEYAOBJIETBOPUTEIBHO [yAOBJIECTBOPUTENBHO XOPOLIO OTJIMYHO

(cooTHOIIEHHE C
TPAAULIHOHHBIMH
(popmamu aTTecTanun)




IHACITIOPT ®OHIA OLHIEHOYHbBIX CPEACTB

Mo AucuuIuvIinHe « PU3nKa moJynpoBoOAHUKOB U HU3KOPa3MEPHBIX CTPYKTYP»

d®opmupyembie npogeccroHaJIbHbIe KOMIETEH UM

IIK-1 cnocoOHOCTH CTPOUTDH HOBelIINe PU3HYeCKHe U MaTeMaTHYeCKHe MOo/AeJIH MPpudopoB, CXeM, YCTPOICTB

HAHOJJICKTPOHUKH PAa3JIMIHOI O (l)yHKHI/IOHa.]'ILHOFO HAa3HA4YCHHS, 4 TAKIKC HCII0JIb30BATDh CTAHAAPTHLIC IIPOrpaMMHBIC

CpeaAcCTBaA X KOMIIBHOTEPHOIo MOJAC/IHPOBAHUA

ILnanupyemsie
pe3yJbTaThl 00y4eHus ™
(TmokazaTenu JOCTHKEHUS

Kputepuu oneHuBaHusi pe3y/jbTaToB 00y4eHHs

3aJTaHHOTO YPOBHA 1 2 3 4 5

OCBOEHHsI KOMIIETEHIIHH )
3naer: OTCYTCTBHE ®parMeHTapHble CdopmupoBaHHbIE CdopmupoBaHHbIe CucremaTu3upoBaHH
Kpucranmmueckyto CTpykTypy | 3HaAHUH MPEACTABJICHUS 00 | OCHOBHBIE MIPEACTABICHUS 0 | bIe 3HaHUSA 0
HOBEPXHOCTH, MCTOBI OCHOBHBIX  IOHSTHUSX | NPEACTABIICHUS O | aTOMHOM U | KPUCTATIHICCKON
aHaIn3a [OBCPXHOCTH (bM3UKM MOBEPXHOCTH. | ATOMHOM U | KpUCTAJIIMYECKON CTPYKType
KPUCTAJLIOB, ATOMHYIO KpucTall JIUYEeCKOU CTPYKTYpE IMOBCPXHOCTH, MCTOOax
CTPYKTYPY YUCTBIX CTPYKTypE MMOBEPXHOCTH aHaIn3a NMOBCPXHOCTU
MOBEPXHOCTEN MOBEPXHOCTU TIOJTyIPOBOHHUKOB, KPUCTAJJIOB, aTOMHOM
MOJIYIIPOBOAHUKOB u MOJYNIPOBOIHUKOB, nporeccax Ha | CTPYKType THUCTBIX
MOBEPXHOCTEN c rporeccax Ha | MOBEPXHOCTH, MOBEPXHOCTEH
apcopbaramu, MPOTECChI MOBEPXHOCTH. CTPYKTYpHBIX nedekrax | MOy HPOBOHHvHKOB U
Ha MOBEPXHOCTH " TIOBEPXHOCTH, MOBEPXHOCTEN v
CTPYKTYPHBIC I[e(beKTbI MEXaHMU3Max pocTa H aI[COp6aTaMI/I,
MOBEPXHOCTHU, MECXAHU3MbI CaMOOpPTaHU3ALIUN Ha | IpoHeccax Ha
pocTa  TOHKHUX  IUIEHOK, TIOBEPXHOCTH. MOBEPXHOCTH "
MEXaHHU3MBbI CTPYKTYPHBIX




CaMOOpPTaHU3ALIUH u nedexrax

aTOMHbIE MaHUMYJSILUN HA MIOBEPXHOCTH,

MOBEPXHOCTH. MEXaHU3Max  pocTa

Mugp 3 1 IIK-1 TOHKUX IJIEHOK,
MeXaHU3Max
CaMOOpTaHU3aALUN U
ATOMHBIX
MaHHITYJISTLUSX Ha
MIOBEPXHOCTH.

Ymeer: OTtcyTcTBUE Mmeer Ga3oBbIe Mmeer Oa3zoBbie YMmeeT 1 TOTOB BbIOMpaTh [MIMeeT OMBIT 1 TOTOB
BbIOMPATH MOAETH, YMEHHUH MPEACTABICHUS O MPECTABICHHS U TOTOB [ MPUMEHSATh MOAENH,  |CAMOCTOSATENBHO

HEOOXOIUMBIE JIS1 ONTUCAHUS
(bU3UUECKUX MPOIIECCOB,
NPOTEKAOIUX Ha
MOBEPXHOCTU aTOMHO-
MOJIKYJISIPHBIX CTPYKTYP;
KPUTUYECKH OLIEHHUBATH
00JacTh NPUMEHIMOCTH
BbIOpPAHHBIX MOAENEH ISt
OTMHMCAHUS MPOLIECCOB B
ATOMHO-MOJIEKYJISIPHBIX

CTPYKTYpax.

Mugp Y 1 TIK-1

(usnHecKkux mnpoueccax
Ha TIOBEPXHOCTH, HO HE
roToB 0OOCHOBBLIBATH
MOJIETA U KPUTHUECKH
OLIEHHUBATH 00JIACTD UX
PUMEHUMOCTH.

BBIOWPATH W PUMEHSITH
MOJENH, HEOOXOIUMbIE
NJTs1 OTTUCAHUST
(bu3nIECKUX MPOLIECCOB,
MPOTEKAOIUX HA
MOBEPXHOCTH aTOMHO-
MOJIEKYJISIPHBIX
CTPYKTYp, HO HE TOTOB
KPUTHYECKH OLICHUBATH
005acThb X
MPUMEHUMOCTH.

HEOOXOIUMBIE IS
OTNHCaHMs (PU3UIECKUX
MPOLIECCOB,
MPOTEKAFOIIUX HA
MOBEPXHOCTH aTOMHO-
MOJIEKYJISIPHBIX CTPYKTYP
U KPUTUYECKH OLICHUBATh
obacTh Ux
MPUMEHUMOCTH.

BLIOUPATD U MPUMEHSTH
MOZENH, HEOOXOAHUMbIE
NJIs1 OTIMCAHUS
(bU3UHECKUX
MPOLIECCOB,
MPOTEKAIOIUX HA
MOBEPXHOCTU ATOMHO-
MOJIEKYJISIPHBIX
CTPYKTYP ¥ KPUTHYECKH
OLIEHHUBATh 001aCTh MX
MPUMEHUMOCTH.




Baaneer:

METO/IaMU OTIpeNleNIeHU s
KPUCTAJUINYECKON peLIeTKU
MOBEPXHOCTU U3 JAHHBIX
MUQPaKIIN MEIJIEHHBIX
3JIEKTPOHOB,

METOJIOM OIpe/ieieHNe
XUMHUYECKOIO COCTaBa
MOBEPXHOCTU U3 JAHHBIX
3JIEKTPOHHOM OKe-
CIEKTPOCKOIINH,
oCTpoeHueM cepbl IBabaa
111 PacCEsIHUSI DJIEKTPOHOB
HU3KHX SHEPrUi Ha
MOBEPXHOCTHU C

He Braneer

Brnaneer HEKOTOpPBIMU
METOaMH PACYETOB
ONTUYECKHUX CBOMCTB
MOJIYITPOBOIHUKOB, HO HE
BJIaJIe€T METOAAMHU
MOCTPOEHHs Chepbl
DBanbaa

B nenom Bnageer
OJHUM U3 METOJIOB
onpeneneHus
KPUCTAJUTMYECKON
peILIeTKH MOBEPXHOCTU
W3 JaHHBIX TUPPAKIUU
MEJIEHHBIX 3JIEKTPOHOB
WIu

METOLOM OIpeneNeHNe
XMMUYECKOIO COCTaBa
MOBEPXHOCTH U3
NAHHBIX 3J1EKTPOHHON
0’Ke-CIEeKTPOCKOMUU

B wesnom ycrnemHoe, HO
CONPOBOKAAOIIEECs
OTHENbHBIMU OLUTHOKAMHU
MPUMEHEHNE METOJIOB
onpeneneHus
KPUCTAJUINYECKON
peleTKU MOBEPXHOCTHU U3
MaHHBIX U PaKIUN
MEJIEHHBIX 3JIEKTPOHOB,
onperneneHus
XMMUYECKOrO COCTaBa
MOBEPXHOCTU U3 JAHHbIX
PJIEKTPOHHOM OKe-
CIIEKTPOCKOINHY,
MOCTpPOEHHEM Chephl

Brnaneer HaBbIKAMU U
UMEET OIBIT
MpUMEHEHNE MeTOa
OnpeneneHus
KPUCTAJUINYECKON
pelIeTKH MOBEPXHOCTH
W3 JaHHBIX TUPPAKIUA
MeJIEHHbIX
5JIEKTPOHOB,

METO/1a OIIpeAeIeHHS
XMMUUYECKOrO COCTaBa
MOBEPXHOCTHU U3
NAHHBIX HJIEKTPOHHOU
0’Ke-CIEeKTPOCKOINH,
MOCTPOeHHsI chepbl

PEKOHCTPYKLHUEH JBasbJa AJs paccesHus (JBajibja IJis PacCesHUs
SIEKTPOHOB HU3KHUX PIEKTPOHOB HU3KUX
[udpp B 1 I1K-1 SHEPruil Ha MOBEPXHOCTH [PHEPTHil HA
C PEKOHCTpYyKLUel MOBEPXHOCTHU C
PEKOHCTPYKLUEN
IIxana oueHuBaHUA HEYZOBJIETBOPUTE | HEYJOBJIETBOPUTENBHO | yIOBJIETBOPUTENBHO XOpOLIO OTJINYHO
(cooTHOMIEHHE C JILHO

TPAaAULIHOHHBIMH
¢opmamu aTTecTanun)




IIK-2 Crioco0HOCTh apryMeHTHPOBAHHO BHIOMPATH U PEATU30BbIBATH HA NMPAKTUKE YPPEeKTHBHYI0 METOAUKY

IKCMEPUMEHTAJIBbHOT0 HCCJIEI0BAHUS MAPAMETPOB M XapaKTEPUCTHK HU3KOPA3MEPHBIX CTPYKTYP, B TOM YHCJIE

Pa3IN4YHOT0 PYHKIHUOHAJIBHOI0 HA3HAYEHM ST

3Haer:
OCHOBHBEIC MCTOABI
CO3dJaHUs ATOMHO-]

MOJICKYJIIPHBIX CTPYKTYD B
CBEPXBBICOKOM BaKyyMe,

OCHOBHBIC THITH]
1a00pATOPHBIX YCTAHOBOK
UIST  3KCIICPUMEHTATBHOTQ
HNCCICIOBAHNS IPOLICCCOB
dhopMUPOBAHUS ~ ATOMHOA
MOJICKYIIPHBIX  CTPYKTYP,
OCHOBHBIC METO/IBI
HCCNe I0BaHHS (U3HYCCKHX]
CBOWCTB aTOMHOA
MOJICKYJIIPHBIX ~ CTPYKTYP,

COBPEMEHHOE  COCTOSHHE
HAyKH B  BbIOpaHHOW
obnacTtu ¢duzuky
MOBEPXHOCTH.

[udp 3 1 T1K-2

OTcyTcTBUE 3HAHUI

DparMeHTapHbIE 3HAHUS
METOJIOB CO3/1aHus
ATOMHO-MOJIEKYJIAPHBIX
CTPYKTYp Ha
MOBEPXHOCTH B
CBEPXBBICOKOM BaKyyMe,
OCHOBHBIE THIIbI
TabopaTopHBIX
YCTaHOBOK ISl
SKCIIEPUMEHTAIBHOIO
HCCleIOBaHUs
MPOLIECCOB
(dbopMupOBaHUS

CTPYKTYD.

basoBbie 3HAHUA
OCHOBHBIX METOJIOB
CO3/1aHUsI ATOMHO-
MOJIEKYJISIPHBIX
CTPYKTYyp B
CBEPXBBICOKOM BaKyyMe,
OCHOBHBIX THIIOB
TabopaToOpHBIX
YCTAaHOBOK ST
SKCIIEPUMEHTAILHOTO
UCCIIEIOBAHMS
MPOLIECCOB
(bopMupoBaHUs
MOJTyTPOBOTHUKOBBIX
CTPYKTYP U OCHOBHBIX
METOIOB UCCIIETOBAHUS
(bU3UYECKUX CBOWCTB
ATOMHO-MOJIEKYJISIPHBIX

CTPYKTYp Ha

MOBEPXHOCTH.

CdopmupoBaHHbIe
npeaCTaBIeHUs 0
MeTozax CO3IaHMSs]

ATOMHO-MOJICKYJISIPHBIX
CTPYKTYP B CBEPXBBICOKOM|
BaKyyMe,

OCHOBHBIX THIIAX
1a00PaTOPHBIX YCTAHOBOK
TS SKCICPUMEHTAIBHOTO
HCCIICIOBAHHS IPOLICCCOB
(dhopMUPOBAHHUS ATOMHO-
MOJICKYIAPHBIX CTPYKTY],
OCHOBHBIX METOAAX
HCCICIOBAHUS
(PU3UUECKUX CBOWCTB
ATOMHO-MOJICKYJISIPHBIX

CTPYKTYP.

CucreMaTU3NpOBaHHbIE
3HAHUS O METOAAX CO3MAHUS
ATOMHO-M OJICKYISIPHBIX
CTPYKTYP B CBEPXBBICOKOM
Bakyyme, 00

OCHOBHBIX THIIAX J1a00PaTOPHBIX
VCTAHOBOK LTSI
SKCIICPUMEHTAIBHOTO
HCCIICIOBAHUS IPOLICCCOB
(hopMUPOBAHUS ATOMHO-
MOJICKYIISIPHBIX CTPYKTYP,
OCHOBHBIX METOJaX
Hccrne10BaHus (H3NICCKUX
CBOICTB @TOMHO-
MOJICKYJISIPHBIX CTPYKTYP,
COBPEMCHHOM COCTOSIHHH HAYKH
B BEIOpaHHOH obmacTu pu3uKu
[MOBEPXHOCTH.




Ymeer:

000CHOBaHO BBIOMpPATH
MeTOb! POPMHUPOBAHUS
ATOMHO-MOJIEKYJISIPHBIX
CTPYKTYp C 3aJaHHBIMU
napaMeTpami,
UCIIOJIb30BATH
COBpPEMEHHOE
naboparopHoe
obopynoBaHue aist
NPOBECHUS
HYKCTIIePUMEHTA

Mugp Y 1 TIK-2

OTcyTcTBHE YMEHUN

Mmeer 6a3zoBbie
NPEICTABICHUS O
MeTonax (popMHUpPOBAHUS
ATOMHO-MOJIEKYJISTPHBIX
CTPYKTYp Ha
MOBEPXHOCTHU C
3a1aHHBIMU
napamMeTpamu, HO He
rOTOB OLICHHBATH
00J1acTh TPUMEHUMOCTH
METOJIOB U
00opymOBaHUS JTsI
KOHKPETHBIX HAY4YHBIX
3amauq.

Mmeer Ga3zoBbie
MPEICTABICHUS O
MeTonax (popMHUpPOBAHUS
ATOMHO-MOJIEKYJISIPHBIX
CTPYKTYp Ha
MOBEPXHOCTH C
3aTaHHBIMU
napaMeTpamMH U BHIaX
COBPEMEHHOTO
000OpyIOBaHMUSI, HO HE
rOTOB OLICHUBATH
00JacTh NPUMEHIMOCTH
METOJIOB U
000OpyHOBaHUS JTSI
KOHKPETHBIX Hay4HBIX
3anmad B obiactu PU3UKU
MOBEPXHOCTH.

Hmeet 6a3oBbIe
NpeCTaBJIeHHs U TOTOB
OIIEHHBATh
PUMEHUMOCTh METOJIOB
(bopMHUpPOBAHUS ATOMHO-
MOJIEKYJISIPHBIX
CTPYKTYp Ha
MOBEPXHOCTH C
3alaHHBIMU
napameTrpamu Ha
Pa3IMYHBIX THIIAX
MOJIYIIPOBOTHUKOB U
MOJTYITPOBOTHUKOBBIX
COEUHEHUSX;
PUMEHUMOCTh METO/IOB
1 00OpyIOBaHUS IS
KOHKPETHBIX HAYYHbBIX
3amad B o0aacTu PU3UKH

MOBEPXHOCTH.

'YMEET OMBIT U TOTOB
CaMOCTOSITEJIbHO OLICHUBATH
NPUMEHUMOCTb METOJIOB
(bopMupOBaHHS ATOMHO-
MOJIEKYJISIPHBIX CTPYKTYP €
3aaHHBIMH MapaMeTpPaMy Ha
Pa3IUIHBIX THIIAX
MOJTYIIPOBOTHUKOB H
MOJTYTTPOBOTHUKOBBIX
COCIMHEHUSX;
NPUMEHUMOCTHh METOZIOB U
00OpyHOBaHUS JTSI
KOHKPETHBIX HayYHBIX 3a1a4
B 00JacTH PU3NKU
MOBEPXHOCTH.




Banapeer:

HaBBIKAMU TTPUMEHEHUS:
METOAOB PaLlMOHAIbHOMN
OpraHu3aLuu HAy4YHOHN
paboThI B BBIOPaHHOH
obnactu Qpusuku
MOBEPXHOCTH,
COBPEMEHHBIMU
criocobamu
UCTIOJIb30BAHUS
UH(POPMALTUOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B 00sacTu
(H3UKH IOBEPXHOCTH

Mudp B 1 K-2

He Brmaneer

Brnaneer HEKOTOPBIMU
HAaBBIKAMU OPTaHU3ALIH
Hay4HOH paboThI B
BbIOpaHHOM oOnmacTu
(bH3UKH TOBEPXHOCTH.

He nonHoe BnaneHue
HABBIKAMU OPTaHU3ALIH
Hay4HOH paboThl B
BbIOpaHHOM oOmacTu
(bHM3UKK IOBEPXHOCTH U
COBPEMEHHBIMU
criocobamu
WCTIOJIb30BAHUS
UH(POPMALTMOHHO-
KOMMYHHKAILIHOHHBIX
TEXHOJIOTUH B 0byacTu
(bM3UKK TOBEPXHOCTH.

Brnaneer HaBpIkamu
OpraHU3aLuu HAy4YHON
paboThI B BEIOPAHHOM
obnactu Gpusuku
MOBEPXHOCTH U
COBPEMEHHBIMU
criocobamu
UCTIONBb30BAHUS
UH(POPMALTUOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B 0bsactu
(bM3UKH TOBEPXHOCTH..

[lonHOCTBIO BilageeT
METOIAMH U aJITOPUTMAMU
paLMOHAIBHON OpraHu3aLuu
Hay4HOH paboThI B
BBIOpAHHOM 00JIacTH U
COBPEMEHHBIMH CITOCO0aMU
WCTIOJIb30BAHUS
UH(POPMALTMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B 0bsactu
(bM3UKK TOBEPXHOCTH.

lTxana oueHnBaHus
(cooTHOMIEHHE C
TPAAULHOHHBIMH
(¢popmamu aTrecTanun)

HECYIOBJIICTBOPHUTECIIBHO

HECYIOBJIICTBOPHUTCIIBHO

VIOBJIETBOPUTEIBHO

XOPOLIO

OTJINYHO




IIK-3 I'0TOBHOCTH AaHAJIU3UPOBATH U CUCTEMATH3HUPOBATH Pe3yJbTAThI UCCJIEI0BAHUI, MPEACTABJISITH MaTePHAJIbI B BU/IE

HAYYHBIX 0TYETOB, MyOJIMKALUN, Pe3eHTaluii

3Haer:
(I)I/ISI/I‘IGCKI/IG HpI/IHI_II/IHbI %!
Teop CTUYCCKHUC OCHOBBEI

MMOCTPOCHUA CTPYKTYPHBIX|
MOAETIeH Ha OCHOBE
TAHHBIX METOOOB
3JIEKTPOHHOMN oxKe
CIIEKTPOCKONHH,
nudpakuy  MeIIeHHBIX
SJIEKTPOHOB,
CKaHUpPYIOLIEH
TYHHEJIbHOU
MHKPOCKOTIHA

Mudp 3 1 TK-3

OTcyTCcTBUC 3HAHUI

DparMeHTapHbIE 3HAHUS
(bU3NYECKUX MPUHLIUTIOB
1 TEOPETHUYECKUX OCHOB
METOAOB CO3aHUs U
MUArHOCTUKU aTOMHO-
MOJIEKYJIIPHBIX
CTPYKTYp B
CBEPXBBICOKOM BaKyyMe.

basosele 3HaHUSY
OCHOBHBIX  (DU3HUYECKHX]
MPUHLIUIIOB u
TEOPETUYECKUX  OCHOB
METOAOB  3JIEKTPOHHON
0’Ke-CIEeKTPOCKOIHH,
MUQpakIul MeIJIeHHbIX
5JIEKTPOHOB,
CKaHUPYIOLLIEH
TYHHEJIBHON
MUKPOCKOTIHU

CdopmupoBaHHbIe
MIPENCTABICHUS
OCHOBHBIX (hPHU3HYCCKHUX
MIPUHIUIIOB U
TCOPCTUUCCKUX OCHOB
METOAO0B HJIEKTPOHHON
02Ke-CIIEKTPOCKOIHH,
mUQpaKIIN MEIJIEHHBIX
5JIEKTPOHOB,
CKaHUPYIOLLIEH
TYHHEJIbHON
MHUKPOCKOIHNH

CucreMaTu3NpOBaHHbIE
3HAHUS 00 OCHOBHBIX
(I)I/ISI/I‘{CCKI/IX OpUHIUIax 1
TCOPCTUUCCKUX OCHOB MCTOI0OB
SJIEKTPOHHOM OXKe-
CHEKTPOCKOIUY, TU(PPAKLIUU
MEIJICHHBIX 3JIEKTPOHOB,
CKaHUPYIOLIEH TYHHEJIbHOMN
MUKDPOCKOTIHU




Ymeer:

aHaNIU3UPOBATh U
CUCTEMaTU3UPOBATh
SKCIIEpUMEHTANIbHbIE
NaHHbIE, TOJyYeHHbIE
Pa3IUYHBIMU

METOAAMH 3JIEKTPOHHON
0’Ke-CIEeKTPOCKOINHU U
MUQpaKIIN MEIJIEHHBIX
5JIEKTPOHOB, a TAKXKe
CKaHUpPYIOLIEH
TYHHEJIbHON
MHUKPOCKOTIHU

Mudp ¥ 1 TIK-3

OTcyTcTBHE YMEHUN

HMmeet 6a3oBbIe
NpeCcTaBIeHUs O
MeTonax (popMHUpPOBAHUS
ATOMHO-MOJIEKYJISIPHBIX
CTPYKTYp, HO HE TOTOB
OLICHHBATH O00JIACTh
MPUMEHUMOCTH METO/IOB
1 00OpyIOBAHUS AJIST
KOHKPETHBIX HAyYHbIX
3amay.

Mmeer Ga3zoBbie
MpeICTaBICHUs O
METOAAX 3JIEKTPOHHOU
0’Ke-CIEKTPOCKOINH,
MU paKIIN MEIJIEHHBIX
5JIEKTPOHOB U
CKaHUPYIOLLIEH
TYHHEJIBHON
MUKPOCKOTIHU

Hmeet 6a3oBbIe
NpeCTaBJIeHHs U TOTOB
aHAJTM3UPOBATh U
CHCTEMATH3HPOBATH
DKCIIEpPUMEHTATbHBIE
TMaHHbIE MOJyYeHHbIE
Pa3IUIHBIMU
METOIaAMHU
UCCIIeTOBAHHSI
(U3UYECKUX CBOWCTB
ATOMHO-MOJIEKYJISIPHBIX
CTPYKTY], CBSI3bIBATh
PE3YJIBTATHI,
MOJIy4E€HHBIE Pa3HBIMU
METOIaMHM, IS
OTMCAHUSI KOHKPETHBIX
HHU3KOpPa3MePHbBIX
CHCTEM.

'YMeeT OMBIT U FOTOB
CaMOCTOSITEIbHO
AHAJIM3UPOBATH U
CHUCTEMATU3UPOBATh
SKCIIEPUMEHTAIbHBIEC JAHHBIE
MMOJIy4E€HHBIE PA3JINYHBIMU
METOAAMU: 3JIEKTPOHHON
02K€-CNIEKTPOCKOMHEMN,
nudpakueil MeIIeHHbIX
5JIEKTPOHOB, CKAHUPYIOLIEH
TYHHEJIbHOH MUKPOCKOIIUEN
, I ONUCAHUsl KOHKPETHBIX
HU3KOPa3MEPHBIX CUCTEM.




Baaneert:

METOJaMH
MPEACTABJICHUS
PE3yJbTAaTOB HAYYHOUN
pa6OTbI B BUAC HAYYHBIX
OTYECTOB, MPCACTABJICHUA

He Brmaneer

Brnaneer HEKOTOPBIMU
HaBbIKaMU
MPENCTABICHUS
PE3yJbTaTOB HAYYHOMN
pa6OTbI B BUAC HAYYHBIX
OT4YETOB.

He monHoe BianeHnne
HAaBbBIKAMU METOAAMHU
MPENICTABICHUS
PE3yJbTaTOB HAYYHOMN
pa6OTbI B BUJC HAYYHbIX
OTUCTOB, IPECACTABJICHUA

Brnageer MmeTonamu
MPEICTABIICHUS
PEe3yJbTaTOB HAYYHOM
pa6OTbI B BUAC HAYYHBIX
OTYECTOB, IPCACTABJICHUA
paboThI HA

[lonHOCTBIO BazieeT
MCTONaMU NPEACTABIICHUSA
PE3yJbTaTOB HAYYHOM
pa6OTbI B BUAC HAYYHBIX
OTUCTOB, IPCACTABJICHUA
paboThI HA POCCHICKUX U

paboThI Ha paboThI HA KOH(pEPEHIHSIX, HO HE  [MEKAYHAPOIHBIX
KOH(pepeHIHsIX; KOH(pepeHIHSAX. rOTOB K HalMCAHUIO koH(pepermsx. Braneer
HaBBIKAMHU TIOATOTOBKU 3as1BOK Ha TPAHTHL HAaBbIKAMH TIOATOTOBKH
WHHUIHATUBHBIX 3a51BOK WHUIMATUBHBIX 3as1BOK HA
Ha MOJTy4eHNEe HaY4YHbIX MOJIy4€HHE HAYYHBIX TPAHTOB
IPAHTOB M 3aKJIIOYCHUS U 3aKJTFOUEHHS] KOHTPAKTOB
koHTpakToB o HUP B no HUP B BeiOpanHO#
BbIOpaHHO 0OnacTu obnactu GpusuKu

(U3UKK TOBEPXHOCTH MOBEPXHOCTH aTOMHO-
ATOMHO-MOJIEKYJISIPHBIX MOJIEKYJISIPHBIX CTPYKTYP.
CTPYKTYP.

[Tudp B 1 TIK-3

Ilkaia oueHUBAHUST  |[HEYJOBJIETBOPUTEIBHO |HEYIOBIETBOPUTEIBHO [yIOBIETBOPUTEIBEHO XOPOLIO OTJIUYHO

(cooTHOMIEHHE C
TPAAULHOHHBIMH
dopmamu aTTecTanun)




KOMIUIEKCHI OEHOYHBIX CPEJICTB
JUISI TEKVIIE ATTECTALINN

HepequL OICHOYHBIX CPCACTB

HaumeHnoBanue
Ne IIpeacraBieHne OLEHOYHOTO
OLICHOYHOI 0 KpaTkas xapakTepucTHKA OLIEHOYHOI0 CPeACTBA
n/n cpeactsa B ¢onHne
cpeacTaa
Y cTHBIH onpoc
1 Cemunap CpencTBo KOHTpPOJIA, OPraHM30BAHHOE KAk CrienuajbHas Oecenma mpenonasaTens ¢ | Bompocs! Iuist MOATOTOBKH K
00y4aroIMMCsl Ha TEMBI, CBSI3aHHBIE C M3Y4aeMOW MUCLUIUIMHONW, U PACCUUTAHHOE | SK3aMEHY
Ha BBIICHEHHE 00beMa 3HaHWH OOyYaroLIerocs 1Mo OMpenesieHHOMY pasfely, TeMe,
npobseMe U T.1I1.
IIucbmMeHHBIE PpAdOTHI
2 JlaboparopHsbie IIpomexxyTOuHBI NPOAYKT, MOJy4HaeMblii B pe3yJpTaTe SKClIepuMeHTaNbHOro | CHHCOK NPUMEPHBIX BOMPOCOB
paboThI UCCIIeIOBAHUS u TEOPETHUECKON obpaboTku Ha COBPEMEHHOM | JIJIsl KOHTPOJIbHBIX paboT
SKCIEPUMEHTAIbLHOM 0OopynoBaHuu. [IpoBoauTCs B BUAE MINTENbHBIX 4-6 4acoB
CaMOCTOSTENBHBIX UCCIEI0BAHUI IO OTOBOPEHHON TeMartuke. I103BonsieT OLeHuTh
yMeHUs1 00yHaroInuXCsl CAMOCTOATEIIbHO M3BJIEKATh 3HAHMS B MPOLIECCE OCBOCHUS
TEOPETUYECKOT0 MaTepuajga U pPeIIeHUs HKCIEPUMEHTAJbHBIX 3a7ad Ha
MOJTyTIPOBOIHUKOBBIX CTPYKTypax c MTOHU>KEHHON Pa3MEPHOCTHIO,
OPUEHTHPOBAaTbCA B HOBOM MaTepuaje U TMPOSBIATb AHAIUTUYECKHUE W
HCCJIEI0BATENILCKUE HABBIKH. BBINOTHAETCS B MHAMBUYAJILHOM MOPSAKE.
OueHounble cpeacTsa -
Kontpoaupyemsbie N P
Ne wacTh Koabl komneTeHIuH 1 IVIAHMPYeMble pPe3yJabTAaThl 00y4eHus! HAHMEHOBAHHE
n/n TeKyIHH NMPOMEKYTOYHA
AUCHUTILTHHBI
KOHTPOJIb sl aTTecTanus
1 | ATomHas u YK-1 CriocobeH Kk KPUTHYECKOMY aHAJU3y U OLIEHKE COBPEMEHHBIX Cemunap Bomnpocs! nis
KPUCTAJUINYECKON OIIK-1 HAY4YHBIX JOCTHKEHUN, TeHEPUPOBAHUIO HOBBIX UEH NPU PELICHUN MOJArOTOBKHU K




CTPYKTYypE IIK-1 UCCJIEAOBATENbCKUX U NPAKTUYECKUX 3a4a4. DK3aMEHY
[IOBEPXHOCTH IIK-2 Bnaneer MeTononorueil TEOPETUIECKUX U SKCIEPUMEHTAIBHBIX
MOJIyTTIPOBOJIHUKOB UCCIIEIOBAHMH B 001aCTH (PU3UKHU MOTYITPOBOAHUKOB H

HU3KOpa3MEepHBIX CTPYKTYP.

Brapeer meronamu u anropurMaMu oOpabOTKH M aHATN3a

KPUCTAJIIMYECKON CTPYKTYpPBbI MOJTYIPOBOJAHHUKOB.
Onpenenenue CrniocobeH k pa3paboTke HOBBIX METOJIOB UCCIIENOBAHMS U UX Jlaboparopr | Bompocs! mist
KPUCTAJUINYECKON YK-1 MPUMEHEHUIO B CAMOCTOATENBHON HAyYHO-UCCIEN0BATEIbCKON bIe PabOTHI MOJArOTOBKHU K
peleTKku OIIK-1 NEeSATEIbHOCTH. 5K3aMEHY
MOBEPXHOCTHU U3 IIK-2 CriocobeH nmpeacTaBIsTh MOMYYEHHBIE Pe3YJIbTAThl HAYYHO-
naHHbix qudpakaun | [TK-3 HCCIIEA0BATENBCKON IEATEIbHOCTH HA BBICOKOM YPOBHE U C YHETOM

MEJIEHHBIX
3JIEKTPOHOB,
NOCTpOeHHEM Cepsl
DBanbaa ams
paccesiHus
3JIEKTPOHOB HU3KUX
SHEpPrui Ha
MOBEPXHOCTH C
PEKOHCTPYKLMEN

COOMIOIEHNST aBTOPCKUX TTPaB.

3HaeT 3KCIEepHUMEHTaJIbHbIE CUCTEMbl U TEXHUUYECKUX CPENCTBa IS
00pabOTKH 3KCIEPUMEHTANbHBIX AAHHBIX, MOCTPOCHUS MOAEIeH U
aHajIu3a TOBENCHMs HU3KOPA3MEPHBIX CTPYKTYP B ILIUPOKOM

Iuana3oHe TeMIIEpaTyp.




Bonpocsl

1o aucuuminae «dOusnka NOBEPXHOCTH ATOMHO-MOJIEKYJIPHBIX CTPYKTYP»

1. Kpucramnuuekas penieTka, 0a3uc, CTpyKTypa, 3J€MEHTapHas U MPUMUTHUBHbIE
adeiiku, stuerika Burnepa-3eitia.

2. JlsymepHbie pelieTku bpase.

3. HUnaekcsl Musiepa miockOCTeN KPUCTAILIIOB: ONPEACIEHUE, TPUMEPHI
HU3KOWHJIEKCHBIX U BBICOKOMHEKCHBIX TITIOCKOCTEH.

4. 3anuck 1j1s ONUCAHUS CTPYKTYPhl MOBEPXHOCTHU: MATPUUHAS 3aMUCh U 3aMUCH

Byn.

JIBymepHas oOpaTHas pelieTka.

Jinpakius MeUICHHBIX 3JIEKTPOHOB: (PM3MUECKUE TPUHIIAIIBI U anmaparypa.

[TocTpoenne DBanbaa qyis AUGPaAKITAN MEICHHBIX 3JIEKTPOHOB,

WuTtepnperanus kapTiH qu(PaKIIuN MEAJICHHBIX SJICKTPOHOB,

A P A

DJIEKTPOHHAS CIIEKTPOCKOMUS JJ1sl aHAIN3a XUMHUECKOTO COCTaBa

MOBEPXHOCTH.

10.Cxanupytoiniasi TYHHEJIbHAs! MUKPOCKOIUA.

11. AToOMHO-CHI0Bast MUKPOCKOTIHS.

12. AToMHas CTPYKTYypa YUCThIX MOBEPXHOCTEH: pefakcalys U PEKOHCTPYKIUA.

13.CrpykTypa aromapHo-unctoi nosepxHoct Si(111).

14.Crpykrypa aromaprao-uncthix mosepxaocrei Si(100) u Ge(100).

15.TloBepxHOCTH ¢ aacopbaramu: HGU30COPOITHS M XeMOCOPOITHS.

16.TlosepxHoCcTHBIE (pa3bl B CYOMOHOCTOWHBIX CUCTEMAX aacopOaT/moaI0KKa.

17.CocraB moBepXHOCTHBIX (ha3: MOKPHITHE afcopOaTa, TOKPHITHE aTOMOB
MOUIOKKH, SKCIIEPUMEHTAJIbHBIC METO/IbI OMPEACIICHHS COCTABA.

18.®a3oBbIc AMArPaAMMBI.

19. Tunst (ha30BBIX TEPEXOA0B B CYOMOHOCTIOWHBIX CHCTEMAaX aJIcoOpOaToB.

20.CrpykTypHBI€ Te(PEKTHI TOBEPXHOCTH: THTIHI 1E(EKTOB, PEATHHBIE TIPUMEPHI

(amaTombl, BakaHCHH, AE(EKTH 3aMEIIEHUS, TUCIOKAITNH, TOMEHHbIE TPAHHUIIHI,

CTYTICHH).



21.
22.

23.
24.
25.
26.

217.

IIpouecchl aacopOIuy 1 1eCOpOITMK Ha TOBEPXHOCTH.
[TosepxnoctHas quddy3us: OCHOBHBIC aTOMHBIC MEXAHU3MBI,
AKCTICPUMEHTAIbHBIC METOBI M3yueHus muddys3un.
OCHOBHBIE MEXaHU3MBI POCTA TOHKHX TUICHOK.
Kunetnueckue 3¢phekTsl B TOMOSTTUTAKCHHA.
Metoapl pocTa TOHKUX IUICHOK B BAKyyMe.
ATOMHBIC MAHUTTYJISIIMA HA TIOBEPXHOCTH C TIOMOIIHIO CKAaHUPYIOIIETO
TYHHEJIBHOT'O MAKPOCKOTIA.
PocTt HaHOCTPYKTYp HA TOBEPXHOCTH C UCTIOJIH30BAHUEM MEXAaHU3MOB

CaMOOpraHu3alm.

Tembl 1abopaTopHBIX padoT

1o aucuuminae «dOusnka NOBEPXHOCTH ATOMHO-MOJIEKYJIPHBIX CTPYKTYP»

OnpeneneHne KPUCTAUTMUECKON  PEMICTKA TOBEPXHOCTH W3 JaHHBIX
mpakiiy MEUICHHBIX 3JIEKTPOHOB (5 "aca).

[TocTpoenne DBaibaa ISl pacCeTHUS AIISKTPOHOB HU3KHUX SHEPTHN Ha
MOBEPXHOCTH C PEKOHCTPYKITHeH (4 vaca).

OnpeneneHne XUMHYECKOTO COCTaBa MOBEPXHOCTH W3 JAHHBIX AJICKTPOHHOM
Oe-CreKTpockonuu (4 Jaca).

Ananuz CTM-nu300pakeHui ¢ 1ebI0 OMPEACICHNs] COCTaBa MOBEPXHOCTHBIX
¢da3, B TOM 4HCIIC KOHICHTPAIlMA aTOMOB IIOUTOXKH, BCTPOSCHHBIX B

MOBEPXHOCTHYIO (hazy - (5 "4acoB).



