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1. Henu ocBOeHMS TN CHUTITTHHBI

[enssMu OCBOEHUS AUCLMILIUHBI SBJISFOTCS:

- TMOJyYCHHE aCIUpaHTaMH 3HAHUKW 00 OKCIEPUMEHTAIBHBIX METOJaX HCCIICIOBaHUS
MOBEPXHOCTU U 00beMa TBEPIOTEIbHBIX MAaTEPUATIOB U HAHOCTPYKTYPUPOBAHHBIX CUCTEM;

- W3y4eHHe (PU3NYECKUX IMPOIECCOB B3aMMOJCHCTBUS JIEKTPOHOB, MOHOB, PA3JIMYHBIX BUIOB
U3JIy4EHHUS] C TBEPAOTEIbHBIMUA CTPYKTYpaMH JUIs TOCJIEAYIOIIEr0 HCIOJIb30BAHUS ITHX
MIPOIIECCOB MPH OMKUCAHUU CBOWCTB OOBEKTOB.

2. MeCTO AMCUUIIUHBI B CTPYKTYPe NPOrpaMMbl aCIMPAHTYPbI

JlaHHas JUCHMIIMHA SBJSIETCS JUCLUUIUIMHOM 1o BbIOOpY. JlucumniuHa wumeer
JOTUYECKHE U  COJEP)KaTEIbHO-METOJUYECKHE B3aUMOCBSI3M C JIPYTMMHM  HU3y4aeMbIMU
JUCLUIUIMHAMM M CHOCOOCTBYET HAay4HO-HMCCIIEOBATEIbCKOM paboTe acnmupaHTa 10 Hay4HOM
cnenuanbHocTd 1.3.8 ®Pu3nka KOHIECHCHUPOBAHHOTO COCTOSHHUS 1O OTPAacid HaykK: (HU3UKO-
MaTeMaTHUYECKUeE.

3. HJIﬂHprEMbIe pe3yabTaTbl OCBOCHUA THUCHUIIJTHHBI
B PE3YIbTAaTC OCBOCHUA AJUCHUIIJIMHBI ACITUPAHT JOJIZKCH:

3HaTh:

- OCHOBHBIC (DM3WYECKHE TMPOIECCHl, MOJEIM M MaTEeMAaTHYECKUW alapar, CBS3aHHBIC C
B3aMMO/ICHCTBHEM AJICKTPOHHBIX M MOHHBIX MIOTOKOB, Pa3JIMYHBIX BUIOB U3IYYCHHUS C 00BEMOM
Y TIOBEPXHOCTBIO TBEPIOTEIBHBIX CTPYKTYP IIPH BapHaIi GOPMBI U Pa3MeEpOB;

- CpaBHHUTCIIbHBIC XapPaKTCPUCTUKHA IPHUMEHSIEMBIX METOJOB IS OINHMCAHUS KOHKPETHBIX
(UBHYECKUX XapPAKTEPUCTUK TBEPAOTEIBHBIX CTPYKTYP;

YMers:

- KJ1accu(UIUPOBaTh MOCTaBJIEHHbBIE 3a/1a4 B COOTBETCTBUU C (DyHIAMEHTAIbHBIMU pa3JielaMu
buzuky;

- TNIPUMEHATh IIOJyYEHHBIE 3HAHWS MU aHaIW3a M HMHTEpPIpPETalud HKCIEPUMEHTAIbHBIX
pe3yNbTaToB; UCMOIb30BaTh HUX JUIsl ONTHUMM3ALMM SKCIEPUMEHTAJIbHOrO LUKJA B Mpolecce
IIPOBEJEHUS KOMIUIEKCHBIX UCCIIEI0BaHU;

Brnaners:

- COBPEMEHHBIMU METOJAMH TPOBEAECHUS HCCIEAOBAaHUN MpPHU ONpPEJEICHUU NapaMeTpOB
HOBCpXHOCTI/I nu O6’beMa TBepI[OTCJ'H:HI)IX CHUCTEM,

- OKCIEPUMEHTANBHBIMHU TMOAXOJaMH TIPU  XapaKTepu3aluu OOBEKTOB TBEPIOTEIHHON
BJIGKTPOHI/IKI/I, I/IH(i)OpMaHI/ICI\/'I O BO3MOXKXHOCTAX U HEAOCTATKax paSJ'II/ILIHI)IX BKCI'IepI/IMeHTaJ'II)HI)IX
METOJIHK.



4. O0beM, CTPYKTYpPA U coiepPKaHue THCHUTITHHBI

OO01mast TpyA0€MKOCTh AUCIUIIIMHBI COCTABIISET 3 3a4eTHBIE eNUHUIIEI , 108 aka. 9acos.

Ne Tembl (pa3meJibl) Bunbl y4eOHBIX 3aHATHH DopMbI TEKYLIET0
n/n THCITHILTHHBI, H X TPY/I0€MKOCTh KOHTPOJIsI
HX CO/lep:KaHue (B akajeMHYeCKHX Yacax) ycreBaeMocTu
o,
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1 |Beenenue. [Ipenmer, neaunu | 2 2 2 23 SamaHus a1
3amaun Kypca. Oomras CaMOCTOSTEIbHOMN
KJIACCU(PUKAIUSI METOJIOB paboThI
WCCIIEIOBAHUS TBEP/IBIX T
Y HAaHOCTPYKTYP.

2 |Metoas! HCClIETOBAHU, 2 2 1 1 24 Samanus s
OCHOBaHHBIC Ha CaMOCTOSITEIbHOH
B3aUMO/JICHCTBUH SJICKTPOHOB paboThI
Y MOHOB C ITOBEPXHOCTHIO
TBEPAOTO Tena. MeToabl
HCCIIEI0BAHNS XHMHYCCKOTO
cocTaBa U MOP(OJIOTHH
MTOBEPXHOCTH

3 |dudpakmuonusie u 2 2 2 22 SamaHus mis
CHEKTPaJIbHBIE METO/IBI PU CaMOCTOSITEIbHOMN
3JIEKTPOHHOM BO3JICHCTBUH. padoThI
PentrenoBckas
TQpaKTOMETpUs

4 |Onrnyeckad u 2 2 1 1 20 Samanns i
KoJjiebaTebHas CaMOCTOSITEIbHOM
CTHEKTPOCKOTIHS. paboThI
Knaccudukarus
BO3MOKHOCTEHW METOJIOB.

3 3a4eT
Bcero 3a 2 cemectp 108 uac 8 6 2 92
Bcero 108 gac. 8 6 2 92

Conep:xaHue pa3iei0B IMCHUILIHHBI:

Tema 1. Beenenne. IIpeamer, nenu u 3agaun kypca. Odmas kjiaccu(puKanusi METo10B
HCCJIeI0BAHUSA TBEPABIX TeJ U HAHOCTPYKTYP.

Beenenue. 061_1_[8.5[ KJIaCCI/I(bI/IKaLII/IH MCTOHNOB HCCICAOBAHUSA TBEPABIX TCJII W HAHOCTPYKTYP.
duznyeckue IpOUECChI, COIIPOBOXKAAOIIMWEC IIONMagaHUEC ITydKa OJCKTPOHOB H HWOHOB Ha
MMOBCPXHOCTh. Bo3zgeiicTtBue H3JTYyUCHUA C pa3n1/1qH0171 JJIMHOM BOJIHBI Ha TTOBCPXHOCThH. MeTtoapl
HCCICA0BaHUs, OCHOBAHHBIC HA B3aHMOJICHCTBUH OJICKTPOHOB, HOHOB, PA3JIMYHBIX HSHY‘IGHI/Iﬁ C

MMOBCPXHOCTBIO TBCPAOTO TEJIA.




Tema 2. MeToabl UCCJIEI0BAHUS, OCHOBAHHbIE HA B3aUMOJAEHCTBUM JIEKTPOHOB U MOHOB C
NMOBEPXHOCTHI0 TBEPAOr0 TeJia. Metoapl HcCIeI0OBAHUST XHMHYECKOr0 COCTaBa M
MoOp(}0s10Trur MOBEPXHOCTH

Peakius noBepxHOCTH M 00bEMa TBEPJOro Teja Ha BO3JEHCTBHE IyYKa JIEKTPOHOB M MOHOB C
pa3ianyHOM 3Hepruei. MeTo bl UcCIe10BaHUsl XUMUUECKOTI0 COCTaBa MIOBEPXHOCTH TBEP/BIX TEI
10CJ€ MOHHOIO pachblIeHHs. MeToabl aHaiau3a XMMHYECKOTro cocTaBa. BropuyHas HMOHHas
Macc-criekTpockonus. Osxe-anekTpoHHast cnekrpockonusa. EDX-meron. Mukpockonuueckue
METOABl  HCCIEeNoBaHUS Mopdonorun noBepxHocTH. PacTpoBass ©  mpocBeuyMBaroIas
AJIEKTPOHHAsI MUKPOCKOMHU. PekxuMbl HaOMI0A€HNS U TEXHUUYECKHE BO3MOKHOCTH BU3yaIu3aluu
00BEKTOB.

Tema 3. /ludppakuuoHHble M CIHEKTPajbHbIe METOAbI NPH 3JIEKTPOHHOM BO31eHCTBHU.
Pentrenosckas nuppaxkromerpus

Metox nmupakuud MeEAICHHBIX 3JIEKTPOHOB. MeTon audpakimuu OTPaKEHHBIX OBICTPBIX
9MeKTpoHOB. MeTon Heynpyroil nudpakuMd MeIJICHHBIX 3JIeKTpoHOB. (CpaBHUTENbHAs
XapaKTEPUCTUKA METOOB.

Meton Oxe-37eKTpOHHOM CHEKTPOCKONUU. METo/l CIEKTPOCKONHMHM MOTEPh SHEPIHMH HOHOB.
Bos3moxxaocTtn METOHO0B, CpaBHHUTCIIbHAA XaPAKTCPUCTHKA. AJILTepHaTI/IBHLIC METOOBI.
PentrenoBckast poTO3IEKTPOHHAS CIEKTPOCKONUs. Y D-37€KTPOHHAS CIEKTPOCKOTIHSL.
Bo3MOXHOCTH PEHTI€HOBCKON AU(PPAKTOMETPUU ITPU ONMCAHUU KPUCTAIIIMYECKUX CTPYKTYP.

Tema 4. OnTuyeckasi u KosedaTeJbHasi cniekTpockonus. Kiiaccudgukanus Bo3MokHOCTeH
MeTO/10B.

OnTnueckast cnekTpockonusi. CHEeKTpOCKONUSl € HCIOJIb30BaHUEM BpaileHus: cBera. CrekTpsl
MarHuTHoOro kpyrosoro auxpousma (MK/). OcobenHocT KoneGaHHMi aTOMOB Ha TIOBEPXHOCTH
TBEPJAOrO Tejla WIH KIIACTEPOB, aJICOPOMPOBAHHBIX Ha MOBEPXHOCTH. METObl OTpakaTeabHO-
ajzicopbumronHoi nHdpakpacHoit cnekrpockonuu (OANKC), cnekTpockonus KOMOMHALMOHHOTO
paccesHust ceeta (KPC), crekrpockonus XapaKTepUCTHUECKHUX IOTEPb SHEPTrUU 3IIEKTPOHOB
BbIcOKOr0 pasperienus (CXII29BP).

OO0miee paccMOTpeHHE BO3MOXHOCTEM METOJOB JUIsl ONUCAHMUS KPUCTAUIMYECKOW U
AIIEKTPOHHOM CTPYKTYpPBI, XUMHYECKOTO cocTaBa. [Ipumepsl xapakTepu3aluil HAaHOOOBEKTOB.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHMCJI€ TEXHOJIOIHH IJCKTPOHHOIO Oﬁy‘leHI/Iﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOI'MH, MCHOJb3yEMbI€ IPH OCYIIECTBJICHUU
06p330BaTeJ'lI)HOFO npomecca mo JTMCHUMIJINHE

B mporuiecce 06yueHust HCMOIB3YIOTCS CleAyolne 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBogHasi JieKUMA — 1aeT IEPBOE LEJIOCTHOE IPEACTaBICHUE O JIUCLMILUIMHE U
OpUEHTHUPYET CTYIEHTa B CHUCTEME H3Yy4YeHMs JaHHOW nucuuruinHbl. Jlaetcsa kpaTkuil 0030p
Kypca, UCTOpUs Pa3BUTHUA HAYKH M MPAKTHKH, JOCTHXKEHHMS B 3TOH cdepe, MMEHa M3BECTHBIX
YYEHBIX, MW3J1araloTcsi MEpCIEKTUBHBIE HANpaBJICHHWs wHccienoBannid. Ha »stoit  nexuum
BBICKA3bIBAIOTCSl METOJMYECKHNE M OPraHU3aLMOHHBIE OCOOEHHOCTH PabOThl B paMKax JaHHON
JUCLHUIIIIMHBL, a TAK)KE JACTCS aHAIN3 PEKOMEHyeMOU JINTEpaTyphl.

AxageMuyecKas JEeKIHUs ¢ JJIEeMEHTAMH JIeKIUH-0eceabl — [10CIE0BATEILHOE H3JI0-
JKEHHE MaTepHalla, OCYLIECTBISIEMOE IPEUMYIIECTBEHHO B BHJIE MOHOJIOTA IIPENOJIaBATEIIs.
OneMeHThl JIeKIMU-0ecenbl 00eCcneunBalOT KOHTAKT TNpenojaBares ¢ ayJuTopueHd, 4To
MO3BOJIIET NpPHBJIEKaTh BHMMAHHWE AaCHUPAHTOB K HambOosee BaKHBIM TeMaM JUCLMILIUHBL,



aKTHBHO BOBJIEKAaTh HUX B Y4YeOHBIN Mpolecc, KOHTPOIUPOBATh TEMIl H3JIOKEHUS Yy4eOHOro
MaTepualia B 3aBUCUMOCTH OT YPOBHS €0 BOCIPHUSATHS.

IIpoGsiemMHast JieKuMsl — WU3JI0KEHUE MaTepualla, MpeArnoaralouee MOCTAaHOBKY
NpoOJEMHBIX M JUCKYCCHMOHHBIX BOIPOCOB, OCBEIIEHHWE Ppa3JIMYHBIX HAYYHBIX MOJXO0OB,
CBSI3aHHBIC C PA3UYHBIMU MOJEISIMH MHTEpIpEeTaluu u3ydaemMoro marepuana. I[IpobrmemHas
JICKIMsl HAYMHAETCS C BOIMPOCOB, C TMOCTAHOBKM MPOOJIEMBI, KOTOPYIO B XOJ€ HU3JIOKEHUS
MaTepuaia HeoOXOJUMO peluTh. B Jekuuu coderaroTcs MpoOsiieMHble W HH(OpMalMOHHBIE
Havana. [Ipu sTOM mporecc mNO3HAHUS AacCHUMPAHTOM B COTPYJHHUYECTBE M JIHAJIOTE C
npernoaaBaresieM NpuoIMKaeTcs K MOMCKOBOI, UCCIIeIOBATENbCKOM A€ITEIbHOCTH.

IIpakTu4yeckoe 3aHsiTHE — 3aHATHE, MOCBAILICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHH W
HAaBBIKOB I10 3aKPETUICHUIO TIOJYY€HHbBIX Ha JIEKI[UU 3HAHUM.

KoncynbTauum — B Y4eOHBIX 3aHSATHHA, SBISIFOIIMICS OTHOW W3 (HOPM KOHTPOJIS
CaMOCTOSITeNIbHOM  paboThl acnupaHToB. Ha KOHCympTanmusXx MO MpochOe acHUpPaHTOB
paccMaTpuBalOTCsl HauOoJiee CIOXKHBIE pa3/eibl JUCHUIUIMHBL, IPENojaBaTellb OTBEYAeT Ha
BOIPOCHI aCIIUPAHTOB, KOTOPHIE BO3HUKAIOT y HUX B MPOIIECCE CAMOCTOSITENIbHOM pabOTHI.

B nporiecce oOydeHust B ciaydae nepexojia Ha JUCTAHIIMOHHOE OOYYEHHUE HUCIOIb3YIOTCS
CIIEAYIONIME TEXHOJIOTUU DJIEKTPOHHOTO OOY4YeHHs W JUCTAHIIMOHHBIE OO0pa3oBaTeIbHBIE
TEXHOJIOTHH:

DJIEKTPOHHBII y4eOHBbIH Kypc « IKCNEePUMEHTAIbHbIE METOAbI U3y4YeHHUsI MOBEPXHOCTH H
odbema TBepabIx Tes» B LMS Duiekrponnbiii ynusepcurer Moodle SIpI'Y, B koropom:

- IPEJICTABIICHBI 3aJaHMsl I CAMOCTOSITENILHOW pPAa0OTHl AacCIUPAHTOB 10 TEeMaMm

JMCIUATUTHHBI,

- PEJICTABIICH CITHCOK JIUTEPATyPhl, PEKOMEHTyeMOH JIJIi OCBOCHUS TUCIIUTLIINHBI;

- mpeacrapieHa uHGopManus o (GopMe W BPEMEHU NPOBEICHHUS KOHCYJIbTAIMU 10

AUCHUMIIIMHE B CJIy4dac UX IMPOBCACHUA B JUCTAHIIMOHHOM (1)0pMaTe B PCKUMC OHJIANH.

6. IlepeyeHb OCHOBHOH M [ONMOJHHUTEJBHOW JHUTEPATypbl, pecypcoB HHGOPMALMOHHO-
TeJ1eKOMMYHUKANNOHHON ceTH «MHTepHeT» (IpM He00XOAMMOCTH), PeKOMEHYyeMbIX s
OCBOCHUS THCLHMILINHBI

a) OCHOBHAasl JIUTEpPaTypa

- Benuukxo A. A. Metonb! Hcciie0BaHNs MUKPO3JIEKTPOHHBIX U HAHOAJIEKTPOHHBIX MaTEPHAJIOB
U cTpYKTYp : yueb. [Tocobue. - HoBocubupck: M3n-so HI'TY, 2014. - 227 c.
https://www.studentlibrary.ru/book/ISBN9785778225343.html

- Umenko A. A., I'mpuues I'. B. , Tapacos 0. U. [ludpakiuus 31eKTpOHOB: CTPYKTYpa U
JMHAMHKa CBOOOIHBIX MOJIEKYIN U KOHJAEHCUPOBAHHOTO COCTOSIHUS BellecTBa. - MockBa:
OU3MATIIAT, 2013. - 616 c.
https://www.studentlibrary.ru/book/ISBN9785922114479.html

- BnacoB A. 1., Encykos M, ITan¢unos FO. B. Meronsl Mukpockonuu: yued. mocodue -
Mockga : U3narensctBo MI'TY um. H. O. baymana, 2011. - 280 c.
https://www.studentlibrary.ru/book/ISBN9785703834923.html

0) AOMOJIHUTEIbHAS JIUTEepaTypa

- Snosera I'. O., Ma3ypuukuiit M. U., Ko3zakoB A. T. u ap. PeHTreHocnekTpaibHbIe METObI
UCCIIEIOBaHMsI MaTepHaIOB Ha OCHOBE CHHXPOTPOHHOTO M3IIyueHus: yueOHoe nocobue. - PoctoB
/1 OOV, 2019. - 146 c.

https://www.studentlibrary.ru/book/ISBN9785927532025.html

- XaripymuH A. P. 1 np. MUKpOCTpYKTYpHBII aHAJIU3 SHEPTOHACHIIICHHBIX MAaTEPUAIIOB
METOJaMH ONTUYECKON U DJIEKTPOHHON MUKPOCKOIIUY : METOAMYECKHE yKa3aHus. - Ka3zaHs!
KHUTY, 2018.-60c



https://www.studentlibrary.ru/book/ISBN9785778225343.html
https://www.studentlibrary.ru/book/ISBN9785922114479.html
https://www.studentlibrary.ru/book/ISBN9785703834923.html
https://www.studentlibrary.ru/book/ISBN9785927532025.html

https://www.studentlibrary.ru/book/KNI1TU2021031508.html

- Gunumonosa H. U. Benuuko A. A., ®ageeBa H. E. Meroabl 31€KTPOHHON CIIEKTPOCKOIUH
yaeOHoe nocobue. - HoBocubupck. : Cubl'YTU, 2016. — 68 c.
https://www.studentlibrary.ru/book/SibGUTI-024.html

- ®unumonosa H. WM. Benuuko A. A. , ®aneeBa H. E.  MeToabl 31€eKTpPOHHON MUKPOCKOIHUU:
yuebnoe. - HoBocubupck. : Cubl'YTH, 2016. - 61 c.
https://www.studentlibrary.ru/book/SibGUTI-023.html

B) pecypchl cetu «HTEepHeT» (MpH HEOOXOAUMOCTH)

- ABromatusupoBaHHas  OubOamoreuHo-uHdopmarmonHas  cucreMa  «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php;

- bubnuoTreka HayuyHBIX XypHaioB «®Du3nka TBEpAOro Tena», «Pusnka MOIYINPOBOIHUKOBY,
«KypHan texnuyeckoil ¢usznkm», «llucbmMa B KypHaln TeXHUYECKOH (u3uku», «OnTuka u
crekTpockonusny. XKypranbubiit mopran ®TH um. A.®. Uoddde. http://journals.ioffe.ru/.

7. MaTepuajibHO-TeXHHYecKasi 6a3a, HeoOXoAuMast J1Jisl OCyLeCTBIeHUsI 00pa30BaTeIbHOI0
npouecca no TUCHHILIHHE

MarepuanbHo-TeXHUYECKas 0aza, HEOOXOoauMast s OCYILECTBICHUSI 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILTUHE BKIIOYAET B CBOM COCTAB CIICIYIONINE TOMEIICHHUS:
- yaeOHBIC ayTUTOPUH JIJISl IPOBEIACHHS JICKIINI;
- y4eOHbIC ayTUTOPHUHU JJIsl TIPOBEIICHHS IPAKTHYSCKUX 3aHATHIA;
- y4eOHBIC ayTUTOPUH JIJISl IPOBEACHHMSI TPYITIOBBIX M MHINBUAYAIBHBIX KOHCYJIBTAIUH,
- y4eOHbIC ayTUTOPHH JJIsl TIPOBEIICHHSI TPOMEKYTOYHOM aTTECTAIIH;
- IOMEIIEHUS JJII CAMOCTOSITEIIbHON paOOTHI.

[TomenieHust uisi CaMOCTOSTENILHOW PabOThl OCHAIICHBI KOMITBIOTEPHOW TEXHHKOW C
BO3MOXKHOCTBIO MOJKIIOUYCHUS K ceTh «HTepHeT» U 00ecledeHreM JO0CTyIa B JJICKTPOHHYIO
uH(popMalnoHHO-00pa3oBaTensHyto cpeny Apl'Y.

ABTOD:

IIpodeccop, A.¢.-M.H. 3umun C.IL

(OondxrcHocmo, yueHas cmeneus) (noonucy) (Damunus 1.0.)
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Mpuio:xenne Nel k padoyeil mporpamMMme QM CHUATIIAHbBI
«DKCIEePUMEHTAIbHBIC METO/IbI U3YUCHHSI IOBEPXHOCTH U 00BEMa TBEP/IBIX TEID)
10 Hay4yHOU crienranibHOCTH 1.3.8 du3nka KOHJIEHCUPOBAHHOI'O COCTOSHUS

OueHovHbIe MaTEePHAJIBI
JJIS IPOBe/IeHN sl TeKYIeH U/ MPOMeKYTOUHOM aTTecTaluu
ACNHUPAHTOB IO JUCHUILIHHE

1. KonrtpoJubHble 3aaHus U (WJIM) MHbIE MATEPHAJIbI,
HCII0JIb3yeMble B IIPOLecce TEKYIero KOHTPOJIsA yCIeBaeMOCTH

3aganus 1J151 CAMOCTOATEIbHON PadoThI
2 cemecTp

Tema 1. Beenenue. IIpeamer, neau u 3axaun kypca. O0mas kiaccupuranust METO10B
HCCJIeIOBAHNS TBEPABIX TeJl H HAHOCTPYKTYP

- onuiuTe GU3NYECKUE MPOIECCHI, COMPOBOXKIAIOIINE BO3ACHCTBHE MTyUKa SJIEKTPOHOB HA
MOBEPXHOCTh TBEPOTO TENA;

Tema 2. MeToabl ncc/ieI0BAHUA, OCHOBAHHbIE HA B3AUMO/JEHCTBUH JJIeKTPOHOB U HOHOB €
NOBEPXHOCTBbI0 TBepAOro Teaa.  MeToAbl HCCAEI0BAHUS XMMHYECKOr0 cOCTaBa M
MOp}0J10THH TOBEPXHOCTH

- JalTe XapaKTEpUCTUKY METOly BTOPUYHON MOHHOM MacC-CIEKTPOCKOINY;

- OIMILINTE BO3MOKHOCTH MeTos1a EDX npu n3ydeHnn TBEpIOTENbHBIX CTPYKTYP;

Tema 3. JIndpakumoHHble W CHEKTPaJbHble MeTOAbI NMPH 3JIEKTPOHHOM BO3/eiiCTBUU.
Pentrenosckas q1uppaxromerpus

- cpaBHHTE Bo3MOxHOCTH MeToga BUMC u Osxe-351eKTpOHHON CIIEKTPOCKOINY;

- OIMILINTE METONUKY OIPENEICHUS MEXKIUIOCKOCTHBIX PAaCCTOSHUN B METOJE PEHTIC€HOBCKOMN
TU(hpaKTOMETPUH;

Tema 4. OnTuyeckasi u KoJjiedaTeabHas cnekTpockonus. Kinaccudpukanus Bo3MoxkHoOCTEH
METO/I0B

- OMUIIUTE METOJI KOMOMHAIIMOHHOTO PACCESTHUS CBETA; C KaKOM TIIyOHHBI COOMpaeTcs
uH(popMalvs B JaHHOM MeToze?

2. CnHcok BONpPoOCOB U (WJIH) 3aJaHUi I IPOBeIeHUs MPOMEKYTOUHOI aTTeCTAllNU

3auer MO JUCHMIUIMHE BBICTABISETCS IO pe3yibTaTaM OYHOTrO cobecemoBaHus. JIiis
MOJTYYCHHUs 3a4eTa HEOOXOMMbI BBHITIOJHEHUE 3a/IaHUM ISl CAMOCTOSATEIILHOM PabOThI 1O BCEM
YEeThIPEM TeMaM U MPOXO0XKJIECHNUE UHIMBUIYaTbHOTO (PMHAIBHOIO coOeceIoBaHUs Ha OLIEHKY He
MeHee 3 0ajIoB.



IIpaBuiia BbICTaBJIeHUS OLIEHKH 10 pe3y/JbTaTaM GUHAJBLHOIO co0ece10BAHMS:

OreHKa 1o pe3yabTaTaM WHAWBUAYAILHOTO (DUHAIBHOTO COOECeIOBaHUS ONPEACIISCTCS B
Oaiiax o cienyroleMy MpUHIMITY: 00yJaromeMycs Bbiaercs 4 Bonpoca u3 Crircka BOIpOCOB
K 3a4eTy (110 OJIHOMY BOIIPOCY M3 TEMBI). 3a KaXKIblil MPAaBUIBHO PACKPBITHIA BOMpPOC naetcs |
0aii, HempaBWIBLHOE packpbiTHe MaTepuana - 0 OamioB. OOmiee yucio OAIOB 3a KaXKIBIH
BOMpoc cymmupyetcs. [ moydeHus 3adera Mo pesyiabTaraM coOeceloBaHHsS HEOOXOIMMO
HaOpath He MeHee 3 OaioB.

Cnucox BONPOCOB K 3a4eTy:

Beenenne. OOmias knaccuukanuss METONOB HMCCIENOBAHUS TBEPABIX TEl U
HaHOCTPYKTYp. Pu3nyeckue MpoLecChl, COMPOBOKAAIOIIME MOIMAJAHUE Iy4YKa 3JIEKTPOHOB U
HMOHOB Ha IIOBEPXHOCTh. BO31€HCTBHE U3IIydeHUs C PAa3IMYHON JJIMHOM BOJHBI HA IOBEPXHOCTD.
Meronabl HCClIeIOBaHUs, OCHOBaHHbIE HA B3aMMOJECWCTBUM 3JEKTPOHOB, MOHOB, Pa3IMYHBIX
U3JTy4EHUH C MOBEPXHOCTHIO TBEPJOTO TEa.

Peakuust moBepxHOCTH U 00BbEMa TBEPJIOTO Tela HA BO3JCUCTBUE IyYKa SJIEKTPOHOB U
HMOHOB C pa3JINYHOM 3Hepruei. MeTonpl MCCIEIOBaHNUsS XUMHUYECKOIO0 COCTaBa IIOBEPXHOCTHU
TBEPJBIX TEJI [IOCJI€ HOHHOTO pachblIeHus1. MeToAbl aHan3a XMMUYECKOT0 cocTaBa. Bropuunas
MOHHAs MaCC-CHEKTPOCKOMUA. Oxe-371eKTpOHHAas CIIEKTPOCKOIHA. EDX-metoz.
Mukpockonuyeckue METOJbl HCCeoBaHUuS MOpP(OJIOruM TOBEpXHOCTU. PacTpoBas wu
[IPOCBEUMBAIOLIasl JJIEKTPOHHAsE MHKPOCKONUS. Pexumbl HaOMIOIEHUS U TEXHUYECKUE
BO3MOXXHOCTH BU3yallu3alluid OOBEKTOB.

Mertoa nudpaknuy MeUICHHBIX JIEKTPOHOB. MeTon MupaKkuy OTPaKEHHBIX OBICTPBIX
AMeKTpOoHOB. MeTon Heynpyroil audpakiuuu MeIJICHHbIX JJIeKTpoHOB. CpaBHUTENbHAS
XapaKTepUCTUKA METOJIOB.

Meron Osxe-31eKTPOHHOW CIEKTPOCKONUU. MeTOA CHEeKTPOCKONUU MOTEPh SHEPIUHU
MOHOB. BO3MOXXHOCTH METOJOB, CpaBHUTEIbHAsI XapaKTEPUCTHKA. AJIbTEPHATUBHBIE METOJBI.
PentreHoBckas (OTORIEKTPOHHAS CIEKTPOCKONMsL. Y D-31IeKTPOHHAS CIEKTPOCKOIHSL.

Bo3MOXKHOCTH PpEHTreHOBCKOM IH(PAKTOMETPUU MpPU ONUCAHUU KPUCTATIMYECKUX
CTPYKTYP.

OnTnueckast crnekTpockonus. CHIEKTPOCKONHUS € MCIOIb30BAaHUEM BpalllEeHUS CBETa.
Crniexktpbl MarHuTHOro kKpyrosoro auxpousma (MKJI). OcobGenHoctu koneGaHMii aTOMOB Ha
MOBEPXHOCTU TBEPJIOTO Tejla WIM KJIACTEpOB, aJCOpPOMPOBAHHBIX Ha MOBEPXHOCTU. MeTombl
oTpakaTelbHO-aIcopOIMOHHON HHPpakpacHoi cnekTpockonuu (OAMKC), cnektpockonus
koMOnHanMoHHoro paccesHust cera (KPC), crnekTpockonusi XapakTepUCTUYECKHX MOTEPh
SHEPTUH IEKTPOHOB BhICOKOTO pasperienus (CXIID3BP).

OO6miee paccMOTpeHHE BO3MOXKHOCTEH METOAOB IS OINHUCAHMS KPUCTAUIMYECKOU H
AJIEKTPOHHOMN CTPYKTYpBI, XUMUYECKOTO cocTaBa. [Ipumepsl xapakTepu3alui HAaHOOOBEKTOB.



