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YTBEPXJIAIO:

Bpuo nexana GpU3HKO-TeXHUYECKOTO

<~ C.A.®omeHKo

arpe;s 2019_r.

3 g ‘4
TOCYAAPCTBEHHOr0  00Pa3soBATENLHOrO.

& 0
[IporpaMma cocTaBieHa C Y4YETOM (Denepanbmﬁu{ﬁg
CTaHJapTa BBICHIEro OOpa3OBaHHS 110 HANPABIEHUIO-—HOAroToBkH  03.04.02 dusuka, -
YTBEPXKIAEHHOTO NpuKa3oM MuHnucTepeTBa oOpazoBanus H Hayku Poccumiickoit ®depepanun ot 28
aBrycra 2015 r. Ne 913.
INporpamma yueGHo# muctmmmas «METOJIBI UCCJIEJOBAHUIT HAHOMATEPHAJIOB»
cocraBneHa Ha ocHoBe ['OC  BIIO mo mnHampaBnenuio moarotoBku 03.04.02 @wusmka,
YTBEpPXKIEHHOTO MpHKa3oM Munucrepersa obpazoBanus U Hayku JJHP ot «04» ampens 2016 r. Ne
300, 3apeructpupoBanHoro B Munucrepctse roctunuu JIHP ot 22 ampens 2016r. Ne 1195,
«ITonoxenus 06 opranu3anyu y4e6HOTO mporecca B 00pa30BaTeIbHBIX OPraHU3AMIX BBICIIETO
npodeccoHanpHOr0 obpazoBanus Jlomenmkoi Hapomuodt PecmyGmukm», yTBEpKIEHHOTO
npukazoM MunucrepcTsa obpasoBanus 1 Hayku JIHP 07 asrycra 2015 r. Ne 380 (¢ u3MeHeHHSIME
u pononHeHusME oT 30 okTa0ps 2015 r. Ne 750), yue6HOro miaHa mo HampaBJIEHHUIO MOATOTOBKH
03.04.02 ®wusuka ( wmarucrepckas mnporpamMma: Pu3uka KOHIEHCHPOBAHHOTO COCTOSHUS),
yrBepxkaerHoro YuenbiM CosetoM YuuBepcutera oT 02.04.2019 r., mpotokon Ne 3 # 0CHOBHOIA
00pa3oBaTeNpHOI MPOrpaMMBl, yTBEpXKACHHOM mpuka3zoM pekropa (Ne 102/05 or 31.05.2019 r.).

PazpaboTunk:

JIOKTOp. (hM3-Mar Hayk,

npodeccop Kadeaps! TEOpEeTHIECKON

(bU3HKH ¥ HAHOTEXHOJIOTHH [Terpenko AT

[IporpamMma yueOHOMN AUCIUIUTMHEL yTBEPXK/IeHA Ha 3aceaniy Kadeaphl TeopeTnueckoi Gu3uku
Y HaHOTEXHOJIOTHH

[Tporoxon Ne 17 ot « 04 » ampems 2019 _r.

3aB. kadyeapsI TEOPETUYECKON (PU3UKH U HAHOTEXHOIOTHIA Baproxun B.H

I[Iporpamma yueOHONW IUCHMIUTHHBL Of0OpeHa Yy4eOHO-MeToIudeckoi Kommccuei Gpunko-
TEXHHYECKOTO (haKyIbTeTa

[Iporoxon Ne 4 or « 08 »  ampens 2019t

I[Ipexncenarens yueOHO-METOANYECKOH %/
Komuccud akyprera Kotenko B.H.

v




1. OobsacTh NPUMEHEHUsS M MeCTO IMCUMILVIMHBI B Y4eOHOM mpolecce:

Kypc «METO/Ibl UICCJIEJJOBAHUI HAHOMATEPHAJIOB» siBisiercs 06s3aTeIbHOI
JTUCIUTIIMHON BapuaTtuBHOM dYacTu bioka 1 «/lucumrumasl (MOIYJIHM)» 110 HANpPaBICHUIO
noarotoBku 03.04.02 ®wusumka (Marucrepckas mnporpamma: (U3MKa KOHJIEHCHUPOBAHHOTO
COCTOSIHMS).

JucuummHa — peanu3yercs Ha  (DU3MKO-TeXHWYECKOM  ¢akymnbrere  Kadempoi
TEOPETHYECCKOW (M3MKU M HAHOTEXHOJIOTHH. JIJIs W3ydeHHs AaHHOW Y4eOHOW JMMCIUIUIMHBI
HEO0OXOIMMBI 3HAHMSI, YMCHHSI M HaBBIKH, C(OOPMUPOBAHHBIE B MPOIECCE M3YUYCHHS TPEIMETOB
«OcHOBbl ~ HaHOTexHosorud.  Teopuss W METOABl  MOJYYEHHS  HaHOMATEPUAIOBY,
«Kpucramnopusuka, TeOpUss 1 METOJBI CTPYKTYPHOTO aHAIN3a», «NEKTPOHHAS MHKPOCKOIUS U
peHTreHorpadusi MaTepUAIOB.

HOJ'IyLICHHBIe 3HAaHUA HCIHOJB3YHOTCA CTYACHTaAaMH BO BpPEMSA BBIIIOJIHCHHUA HAY4YHO-
HCCHGHOB&TGHLCKOﬁ pa6OTBI IIpHU HAIITMCaHUH MaFI/ICTepCKOﬁ JUCCCpTallH.

2. CTpyKTypa A¥CUUILIHHBI

Xapakmepucmuka y4eoHoil OUCYURIUHBL

Hamnpasnenue noaroToBku 03.04.02 ®usuka
Maructepckas nporpamma ®du3nKa KOHJACHCUPOBAHHOTO COCTOSIHHS
ITporpamMmMa moAroTOBKH Marucrparypa
Kpanudukarmst MarucTp

KonuuecTBO conepkarenbHbIX MOTYJICH 2

JuctunamHa 6a30B0H / BapHaTUBHOM YacTH

o JMCLUILIMHA BAPHATUBHOM YacTH
00pa3oBaTeNbHON POTPAMMBI

@OpMBI KOHTPOJIS 1 MOynbHBIN KOHTPOJIb, 1 3aueT
TMokasaremn ouHas (popma 3aouHas Gpopma
oOyueHus o0Oy4deHus
KonndecTBo 3a4eTHbIX eArHUIL (KPEAUTOB) 3
I'ox moaroToBku 2
Cemectp 3
KomnmgectBo yacoB 108
- JIeKIIMOHHBIX
- IPAKTUYECKHNX, CEMUHAPCKUX
- 1abOPaTOPHBIX 36
- CAaMOCTOSATENbHOM paboThI 72
B T.4. HHMBHIyaJbHOE 3a/IaHUE
HenenpHOE KOJIMUYECTBO YaCOB, 3
B T.4. ayTUTOPHBIX 3

3. Onucanue AUCHHUIIJIMHBI

He.]'ll/l H 3aJaYH: q)OpMI/IpOBaHI/IC 3HAHUH U yMCHI/Iﬁ CTYJACHTA B o0iactu COBPCMCHHBIX
MECTOOO0B, CPEACTB U TEXHOJIOTHI HCCIICA0BAaHNA HOBBIX MAaTCPUAJIOB

TpeOoBanuss Kk pe3yjabTaTaM OCBOCHHUSI AMCHMIUIMHBI: [Iporecc W3ydeHMs IUCLUIUIMHBI
«METO/IbI HCCHE}IOBAHI/Iﬁ HAHOMATEPUAJIOB» nampaBieH Ha (opMupoBaHue
AJIEMEHTOB cienyromux kommnereHuud B cooTBeTcTBUM ¢ ®PI'OC BO P® no HanpasieHuro
noarotoBku  03.04.02 ®usnka U OCHOBHOM  00pa3oBaTeNIbHOM  MpPOrpaMMbl BBICIIETO
npodeccnoHanbHOro oOpasoBanusi  HampapieHus mnoarotoBku 03.04.02 dusmka (MarucTepckas
nporpamma: (pu3rka KOHASHCUPOBAHHOTO COCTOSHMUS):




a) oowexyromypuvix (OK):

CIOCOOHOCTRIO K a0CTPAaKTHOMY MBIIIUIEHUIO, aHanu3y, cuate3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATIU3ALIMH, UCIIOIb30BAaHUIO TBOPUYECKOIO [TOTEHIIAAIA
(OK-3).

0) oowenpogpeccuonanvnvix (OIIK):

TFOTOBHOCTHIO K KOMMYHUKAIIUU B YCTHOM U MUCbMEHHOM (popmax

Ha rocyaapcTBeHHOM s3bike Poccniickoit denepanuy 1 MHOCTPAHHOM SI3BIKE IS PELICHUS 3a1a4
npodeccronansHoi aestensaoctu (OIMK-1);

CIOCOOHOCTBIO K aKTUBHOM COIMAIbHON MOOUIIBHOCTH, OPTaHU3AIHH
HAYYHO-UCCIIeI0BATEeIbCKUX U HHHOBAIIMOHHBIX padot (OITK-3);

CMOCOOHOCTBIO aTaITHPOBATHCS K M3MEHEHUIO HAYYHOTO PO CBOCH
npodeccnoHaNbHOM IeATEIbHOCTH, COLIMOKYIIBTYPHBIX U COLIMATIBHBIX YCIOBUMA NESTEIbHOCTH
(OIIK-4);

CIOCOOHOCTBIO UCIOIB30BaTh CBOOOIHOE BlIafIeHHE MPOo(ecCHOHAIBHO MPOPUINPOBAHHBIMU
3HAHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTUH ISl peIIeHHs 3a/1a4 PO eCcCHOHATBHON
JeSITeIbHOCTH, B TOM YHUCIIe HAXOASIIMUXCS 32 MpeesiaMy HampaBIeHHOCTH (IPoQuis)
noarotosku (OIIK-5);

CIOCOOHOCTBIO UCTIOTIB30BaTh 3HAHUSI COBPEMEHHBIX MPOOTIEM U HOBEHIIINX

JIOCTHXKEHUI (PU3UKHU B HAy4IHO-UCCIe0BaTeNbckoi padore (OI1K-6);

CHOCOOHOCTBIO AEMOHCTPUPOBATH 3HAHUS B 00J1aCTH (Pri10cO(CKUX BOMPOCOB
€CTeCTBO3HaHUs, ucTopun U Metozonoruu ¢pusuku (OI1K-7).

8) npogpeccuonanvuvix (IIK):

HAYYHO-HMCCJIeI0BaTeIbCKAS 1eSITeIbHOCTh:
CIOCOOHOCTBIO CAMOCTOSITENILHO CTAaBUTh KOHKPETHBIE 3314l HAYYHBIX

WCCIIEIOBAaHM B 001aCTH (PU3HMKH U PElIaTh UX C IOMOIIBIO COBPEMEHHOH armapaTypsl |
MH(OPMALIMOHHBIX TEXHOJIOTHH C UCIIOJIb30BAHUEM HOBEHILIEr0 POCCUIICKOTO U 3apy0eHOTO
ombita (ITK-1);

HAYYHO-MHHOBAIMOHHASI 1eATEIbHOCTD:

CIOCOOHOCTBIO CBOOOHO BIAJETh pa3zesiaMu (PU3UKH, HEOOXOIUMBIMU

JUIS PEIIEHUS] HAyYHO-NHHOBAIIMOHHBIX 33/]1a4, ¥ IIPUMEHATD PE3YyJIbTaThl HAYYHBIX HUCCIIEI0BAaHUN
B MHHOBAIMOHHOM aestensHoct ([1K-2);

CMOCOOHOCTBIO MPUHUMATh Y4acTHE B Pa3pab0TKe HOBBIX METOJIOB U METOAMYECKHX MOAXO0/I0B B
HAYYHO-MHHOBAIIMOHHBIX HCCIICAOBAHUAX U HHKEHEPHO-TexHOornueckoi nesirensaoctH (ITK-3);
OPraHM3alMOHHO-YNIPaBJCHYECKas eATeJbHOCTD:

CIOCOOHOCTBIO IUIAHUPOBATh U OPraHU30BBIBATh (PU3NYECKUE UCCIEA0BAHNUS,

Hay4HbIe ceMUHapbl U KoHpepeHnuu (I[TK-4);

CMOCOOHOCTBIO MCII0JIb30BaTh HABBIKK COCTABJICHUS U O(OPMIICHUS

Hay4YHO-TEXHUYECKOHN JTOKYMEHTAllUU, HAyYHBIX OTYETOB, 0030pOB, JOKJIAJ0B

u crareit (ITK-5);

neAaroruyecKasi 1eiTeJJbHOCTh:

CMOCOOHOCTHIO METOIMYECKH TPAMOTHO CTPOUTH IJIAHbI JIEKIIUOHHBIX

Y IPAKTUUYECKUX 3aHATHI 10 pa3zenaM y4eOHbIX JUCHMIUINH U MyOJIMYHO U3J1araTh
TEOPETUYECKHE U MPAKTHUECKUE pa3iesbl y4eOHBIX TUCIHUILIIMH B COOTBETCTBUH C
YTBEPKACHHBIMU y4EOHO-METOJMUECKUMHU ITOCOOUSMU TIPU peau3allii Iporpamm OakanaBpuaTa
B obmactu usuku (ITK-6);

CIIOCOOHOCTBIO PYKOBOJIMUTH HAYYHO-UCCIIE0BATENHCKOM ACATEIHHOCTHIO B 0071aCTH (DU3UKH
oOy4arorumxcs 1o nporpammam 6akanaspuara (ITK-7).

B pe3yabTare usyueHus y4eOHON JUCHUILIMHBI CTYACHT J0JI2KEH
3Hamb: OCHOBHBIE TUITBI HAHOKPUCTAJUIMYECKUX MAaTepUaIoB; UMETh MPEACTABICHUE O CTPYKTYype

HaHOKPHUCTAINIMICCKUX MATCPUATIOB U UX OCOGGHHOCTI/I; OCHOBHBIC ITPUHIUIIBL XUMHYECKOM



TEPMOIUHAMUKN,; MCXaHU3MBbI q)OpMI/IpOBaHI/IH Pa3INYHBIX TUIIOB HAHOKPUCTATITIMYCCKHUX
MaTCpHraJIOB; NCPCIICKTUBLI IPUMCHCHUA HAHOMATCPUAJIOB; B3aMMOCBA3b CTPYKTYPBI U (I)I/I3I/IKO-
XHUMHYCECKHUX CBOICTB HaHOMATCPUAJIOB,

yMemb: ONPEIENATh CTPYKTYPY M CBOMCTBA HAHOKPUCTALNTUIECKIX MATEPUAIOB C TIOMOIIIBIO
AKCIIEPUMEHTAILHBIX METOIOB; UCCIICIOBAThH BIMSIHIE METOJIOB TIOTyUYeHUS Ha (pU3ndecKkue u
MEXaHHYECKUE CBOMCTBA HAHOMATEPUAIIOB; U3MEHSATh CTPYKTYPY M CBOHCTBA
HAaHOKPHUCTAJUIMYECKUX MATEPHATIOB C MTOMOIIBI0 METOI0B TEPMUUIECCKON U (PU3HKO-XUMHUIECKON
00paboTKH.

671a0emb HaBBIKAMU: OTIPEICIICHUS CTPYKTYPhI U CBONCTB HAHOKPUCTAITMYECKUX MATCPUATIOB C
MTOMOIIIBIO YKCIIEPUMEHTATBHBIX METO/I0B; U3MEHEHUS CTPYKTYPhI U CBOMCTB
HAaHOKPHUCTAJUTNIECKUX MATEPUAIIOB C IOMOIIBIO METOI0B TEPMHUECKON U (PU3UKO-XUMHUYECKOU
00paboTKH.

4. Conep:xkanue JUCHUNIMHBI U (OPMBI OPraHU3alUN Y4eOHOT0 Mmpouecca

IMopsinkoBbIi Kparkoe conepkanue TeMbl
HOMep U TeMa

Cooeporcamenvutii modyns 1

Tema 1. Beéeoenue | OcCHOBEI OKCIICPUMCHTAJIbHBIX MECTOAOB UCCICAOBAHNA HAHOMATCPUAJIIOB

Tema 2. DneKkTpoHHas U pacTpoBas MUkpockonus. MK-crnekrpockomnus.
Inekmponnan u
pacmposas
MUKpOCKOnus.
HK-
CHEeKMmpOCKonus

Tema 3. Memoowt | MeTosibl IOJTy4eHHSI U UCCIIEIOBaHUS aMOP(QHBIX MaTepHaloB.
nonyuenus u
uccne006anus
amopghuvix
mamepuanos

Tema 4. | PeHTreHOBCKHE METObI UCCIEAOBAHUS HAHOMATEPHUAIIOB.
Penmeenoeckue
Memoonl

Tema 5. Memoowt | MeTonpl MOJyYEHUS U UCCIEA0BAHUS TOHKHUX TJICHOK..
noyuenus u
uccneooeanus
MOHKUX NIEHOK

Tema 6. HccnenoBanusi MEXaHUYECKUX CBOIMCTB MaTEpPHAJIOB
Mexanuueckue
ceoiicmea
Memanoe




TemaTn4yeckuii njian

Cooeprcamenvuwtit Mmooy 1

KoanyecTBo 4acoB

Ounas ¢popma o0y4eHus1 3aounas popma oOyuenust
B T.U. B T.U.
Ha3zBanus coaep:katejibHbIX
N o =
MoayJieil 1 TeM o |0 8 2 o |o |8 s
o = 2 E E o = |2 |5 &
= - - = = = ] T B =
b5} O la g sE S| o = () (ST R T = R
o = Q IS~ = o = O o g = =
A g |2 e R Re| A = = £ = Q2 B9
2 |2 e Y ¢ 2 = s |6Qe H©
= 2 0 o B = = X o |0 &R
S & © = < e} o) ~
8 |Is B = o s (= =
© ~ 131 ~
Tema 1. Beeoenue 18 6 12
Tema 2. dnexkmponnasn u
pacmpoeas MUKPOCKORuUA. 18 6 12
HK-cnexkmpockonus
Tema 3. Memoowt nonyuenusn | 18
U UCCe008aHus amoppnuvix 6 12
Mamepuanos
Tema 4. Penmeenosckue |18 6 1
Memoowbl
Tema 5. Memoowt nonyuenusn | 18
U UCCNe006AHUA  MOHKUX 6 12
nJ1eHoK
Tema 6. Mexanuueckue 18 6 1
C60lCmea memannos
Hmozo no
codeprcamenbHomy mooynro | 108 36 72
1

5.Meroauyeckue peKOMEHIAUMU [Jisi NPOBedeHHs JIEKIHOHHBIX, TPAKTHYECKUX U

J1a00paTOPHBIX 3AHATHH.

JlexuroHHBIE U TAOOPATOPHBIE 3aHATHUS HE IPETYCMOTPEHBI YU4eOHBIM TJIAHOM.

TEMBI IPAKTUYECKHUX 3AHATUIA

Ne Konuuecmeo
Hazeanue memui
n/n uacoe
1 [Meron CensikoBa-Illeppepa 3

2 [paduyeckuii 1 aHATUTUIECKUNA METOBI AMMTPOKCUMAIIUU 4




3 [padwuueckuii 1 aHATUTUYECKUA METOBI MOMEHTOB. 3
4  |CnMHHUHTOBAaHHUE PacTBOpPA. 4
5 |BoIpamuBaHue 3MUTaKCHATIbHBIX CIIOEB. 4
6 [MaraerpoHHOE pacubUICHHE KEPAMUYECKON MUIICHH. 3
7  |BpemeHHas TepMOMETPHS 4
8 |['anmpBaHOMAarHUTHBIE METOJBI HCCIIEAOBAHUS 3
9 |Ontnyeckas MUKPOCKOMHS 4
10 [Mexanuyeckue usmepenus. MccnenoBanus moBepxXHOCTH 4

BCEI'O 36

6. MeTonyecKHe peKOMEH/ALHH 110 OPraHU3ALHHK CAMOCTOSATEIbHOI Pa0OThI CTY/IEHTOB.
OPTAHU3ALIUA CAMOCTOATEJIBHOU PABOTHI CTYAEHTOB

No Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 [[TomympsiMoii METOT TPOCBEYMBAIOIICH IJICKTPOHHOW MUKPOCKOTIHH 12
2 [KocBeHHBIN METOI IPOCBEUMBAOIICH 3JICKTPOHHON MUKPOCKOIIHH. 12
3 |la3epHblil MEKPO30H/IOBBIH aHAJH3 12
4 |AtomHO-cmiTOBas MUKpockomus (AFM) 12
5 [Maruaurocunosas 30u10Bas Mukpockonus (MFM) 12
6 |CkaHupymomas MUKpOCKOTHS OMKHeN onTudeckoid 3061 (SNOM) 12
BCEI'O 72

7. I/IH)II/IBI/II[yaJ'[bHBIe 3aJaHusA COACPKATCH B METOANICCKUX YKA3aHUAX.

I

~

TeMbl 1151 BbINOJIHEHUS] HHAUBUAYAJIbHOM PadoThl

MeTonabl n3y4eHus XMMUYECKOT0 COCTaBa BEIIECTBA.
PeHTreHoCTpyKTYpHBIN aHAIN3.
[TapameTpsl KpUCTAUIMYECKON pENIETKA MaTepuana.

MeTtoas! uccie0BaHUS QJICKTPUYICCKUX U MAI'HUTHBIX CBOICTB MaTCpHraIoB.

YcTpoiicTBO 1 Ha3HaYeHHE AUPpaKTOMETpa.
[lpuMeHeHHEe  KOHCTPYKIMOHHBIX,  HMHCTPYMEHTAJbHBIX U
HaHOMAaTEpPHAaJIOB.

TpI/I60TCXHI/I‘{CCKI/IX

du3nyecKrue OCHOBEI CO3aHU HaHOOOBEKTOB 110 NpUHOHIIAM «CBCPXY BHHU3).

HHucTpyMeHTanbHbIE METO/IbI aHAIN3a, UX KJIaCCHU(PUKAIUS.



9. Ilpuemsl moaroToBKM obpasma Kk IM-ucciae0BaHUIO.

10. Bunsr nedexroB B TBepaoM tere. Kak ux uzyuyaior B OM?

11. PeHTreHOBCKUI MUKpOAHAIIU3.

12.Tlouemy BaXHO 3HATh XUMHUYECKHH COCTaB JeTajeid MUKpPOCTPYKTypwl? IlpuBectu
MIPUMEPBHI.

13. MeTtozpbl u3ydeHuss XUMHYECKOTO COCTaBa MTOBEPXHOCTH.

14. Metozs! onpeaeneHuss MOpGOIOTUN JUCTIEPCHBIX TEIl.

15. CoBpeMeHHbIE METO/bl YHCICHHBIX PAcue€TOB M KOMIIBIOTEPHOTO MOJEIUPOBAHUS B
aIcCOPOLIMOHHO-CTPYKTYPHOM aHaJIH3E.

16. ITopucTocTh TBEPABIX TEI.

8. KOHTpOJ’IbHLIe BOIIPOCHI K HpOMe)l(yTO‘lHOﬁ arrecranuu

Meroa Censixkosa-Llleppepa.

I'paduueckuii 1 aHATUTHYECKUI METO/IbI AMPOKCHMAITIH.
I'paduueckuii 1 aHATUTHYESCKUH METOIBI MOMEHTOB.
COuHHUHTOBaHHUE PacTBOPA.

BrlpamuBanue snMTakCHAIbHBIX CIIOEB.

MarHeTpoHHOE paclblICHUE KEPAMUYECKON MUILICHH.
Bpemennas TepmomMerpusi.

["anpBaHOMAarHUTHBIE METO/IbI UCCIEAOBAHUS
OnTryeckass MUKPOCKOIIHS.

Mexanunueckue nzmepenus. MccienoBanus moBEpXHOCTH.
PenTrenoBckuii MUKpoaHaius.

ROoo~NoGO~LONE

-
= o

-
N ¥

[loueMy BaxHO 3HaTh XUMHYECKMH COCTaB JeTaned MHUKpoCTpyKTypbl? IlpuBectu

MIPUMEPBHI.

13.  Meroapl 3ydeHHs] XUMHUYECKOTO COCTaBa MOBEPXHOCTH.

14. Meronasl onpenenenuss MOPQPOIOrUU AUCTIEPCHBIX TE.

15. CoBpemeHHbIE METO/Ibl YHMCIEHHBIX PacyeTOB M KOMIIBIOTEPHOTO MOJICIIMPOBAHUS B
a/IcOpOLIMOHHO-CTPYKTYPHOM aHaJIN3e.

16. IlopucrocTh TBEpABIX TEIl.

9. OGpasen moayiabHoro koutpoasi (OBPA3EIl BAPUMAHTA M KPUTEPUM
OLHEHUBAHUA)

TrOY BIIO «JIOHEIKWA HAIIMOHAJIbHBIIA YHUBEPCUTET»

du3HuKo-TeXHUUECKUI (PaKynbTeT

Hanpaenenue noocomosxu: 03.04.02 @u3uxa

Mazucmepckas npoepamma: Qu3zuka KOHOEHCUPOBAHHO20 COCMOAHUA

IIpoecpamma noocomoexu: Mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna METO/IbI HCCJIEAJOBAHUH HAHOMATEPHA/IOB

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. BeipamuBaHue SMUTAKCUAIBHBIX CJIOEB.
2. MarseTpoHHOE paclblIEHUE KEPAMUYECKON MUILIEHU



YTBepxaeHO Ha 3aceTaHuH Kadeapoil TeoOpeTHIecKor GU3NKU 1 HAHOTEXHOJIOTHH,

poTOKOJ Ne or“ ” 20 1.

3aB. kadenpoit

[IpenonaBarens

Kpurtepuu oneHuBanus MO1y/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo dannoe
3ananue 1 15
3aganue 2 15
Bcezo 30

10. OBPA3ELl 3AYETA (TEOPETMYECKHE BOINPOCBHI K 3AYETY,
KPUTEPHI OIIEHUBAHMS)

Teopemuueckue gonpocwl K 3auemy
OCHOBBI SKCHIEPUMEHTAIBHBIX METOI0B HCCIIEI0BaHUS HAHOMATEPHAJIOB.
DNEKTPOHHAs U pacTpOBasi MUKPOCKOIIHS.
HK-cniekrpockonusi.
MeTto/1bI IOTY4YEHHUS U UCCIIEOBAHMS aMOP(QHBIX MAaTEPHAIIOB.
PeHTreHoBcKHEe METO/1bI HCCIIEI0BAaHUSI HAHOMATEPUAIOB.
MeTo/1bl TOTY4EHUS U UCCIIEJOBAHUS TOHKUX IJICHOK.
HccnenoBanuss MEXaHUYECKHX CBOMCTB MaTepHalioB
AHaJIUTHYECKHE XapaKTEPUCTHUKH, IPUMEHSIEMbIE TIPU OLICHKE KaueCcTBa aHaJIN3a.
BHyTpeHHUI U BHEIIHUIN CTaHIAPTHI.
10 CrpykTypa BemecTBa (Marepuana). MacmTabHble YpOBHM U METOABl U3YYCHUS
CTPYKTYpBHI.
11. MexaHu3M B3aUMOJEHCTBHS PEHTIT€HOBCKOI'O U3IYYEHHSI C TBEP/IBIM TEJIOM.
12. PentrenoBckas nudpakuus. YpasHenue Byiabda — bparros.
13. Kpucramnmnyeckast pemeTKa, MOHITHE dJIEMEHTapHOW STYSUKH, TIPUMUTHBHON SYCHKH.
14. ®akTops! onpeneneHuss MHTEHCUBHOCTH pe(dIeKcoB Ha TU(PPAKTO- FpaMMe.
15. Ilpunnun ¢popMupoBaHus N300paKE€HUsI B ONITUYECKOM MUKPOCKOTIE.
16. MeTo/ 1 TEMHOTO U CBETJIOTO MOJISI B ONTHYECKON MUKPOCKOITHH.
17. Otnuyme mpocBEYMBAIOIIETO MUKPOCKOIIA OT CKAaHUPYIOIIETO.
18. ITonsite Bakyyma. TpeOoBaHWS K BakyymMy TpH HCIOJB30BAHUU METOZA DIIEKTPOHHOMH

oSN~ wNE

MUKpockormn (OM).

3aueTHas paboTa BKIIOUYAET TPU 3aJaHMUsI, 32 KOTOPBIE CTYIEHT MOXET MOIy4uTh max 50
0aJUIOB.

Kpumepuu oueHueanun zauema

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bceero 50 6ans0B




11.006pa3en TecTOBOIO 3aaHMsl (NpuU HATUYUL)
12. Kputepun onieHUBaHUSA 5
ITo kypcy «METOJIbI MCCIIEJOBAHNN HAHOMATEPUAJIOB» npennonaraercs

IMPOBCACHUC HpOMG)KyTO‘-IHOfI arrecrtaliukn B BHUAC MOAYJIBHOI'0O KOHTPOJIA,

BBIIIOJIHCHHUEC

HHHHBH,HyaHBHOﬁ pa6OTBI M 3a4eT. 3a4eT COAIOT CTYACHTHI C LCJIbIO ITIOBBIICHUSA peﬁTHHl"a.

Pacnpeodenenue d6annos, Komopvie Mo2ym noay4unms CHyoeHnbl

6 npouecce ulyieHun 0ucuunmmbt

Opranu3anuoHHO CPC
y4eOHast paboTa HNuauBuayanbHas MonyabHBIH KOHTPOJIb
CTyJleHTa pa6ora
max 10 6amioB max 10 6amios max 30
0aJIoB

IIxana coomeemcmeus 6a1,106 HaIUIOHaJleOﬁ uKaie

Onenka Onenka mno OueHka 1o rocy1apcTBeHHOM KaJe OuneHka no
no mkaje | 100-6anabHoii (3x3ameH, Ju(PpepeHIMPOBAHHBIN 3a4€T) rocy1apcTBeHHOM
ECTS KAaJe mKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 324TEHO
B 80-89 4 (xopor1io) 3a4TECHO
C 75-79 4 (xoporo) 324TEHO
D 70-74 3 (yIOBIETBOPHUTEIIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPUTEIIHHO) 3a4TECHO
FX 35-59 2 (HeyIOBJICTBOPHUTEIIHHO) HE 3a4TCHO

C BO3MOKHOCTBIO TIOBTOPHOM cliaun
0-34 2 (HEyIOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CclTauM MPH YCIOBUHU
00s13aTeIbHOTO HAOOpa TOTIOJTHUTENIbHBIX 0aJIOB

13. MaTepuajJIbHO-TeXHHUYECKOE oDecnieueHne y4eOHOro mpoiecca.
Y4eOHble 3aHATHS MPOBOAATCA B yueOHoU jaboparopun Ne013 «DPu3nka TUIIEKTPUKOBY.

Kmacc o0OopynoBaH komiuiekToM ydeOHOW MmebOenw Ha 18 mocagodHbIX MeECT, KOMIUIEKTOM

pabouero

MecTa IpenojaBaTens, MeJoBoM  gockoil, 1

YCTaHOBKa

JUTSL

HU3MCPCHUA

KpUCTAINIMYECKUX CBOMCTB MarepuasioB,l M3mepurensHbiii komiuiekc P2-23A;1 HoyTOyk, 1
MYJIBTUMEANMHBIN POEKTOP, 1 IKpaH MEpEeHOCHOM.

14. PexomeHI0BaHHAA JUTEPATypa
Koxa-Bo Hanu4yue
Ne IK3EMILIAPOB | JJICKTPOHHOM
HaumeHoBanue
n/n B OubJmoTeke BEpPCHHU B
JouHY IBC
Ocnognaa numepamypa
1. Ilerpenko A.I'. Meronpl nccieioBaHuil HAaHOMAaTEpHAIOB
[DnexTponHsbIit pecypc]: yueOHO-MeTOMHUIECKOE TTOCOOHe +
/ A.T.Ilerpenko — JloHemk HouHY, 2019. -
OnexTpoHHble naHHble (1 daiin)
2. Munocnasckuii A. I'. KoHcmekr mnekuuii mo Kypcy
"MeTonon0orusl U METOAbl HAYYHBIX MCCIEAOBAHUM": IJIst
CTyI€HTOB (pu3uko-TexHuueckoro ¢akynprera / A. T 1

Munocnasckuii, A. I'. Tletpenxo; 'OY BIIO "Jloneuxuit
HAllMOHAJIBHBIM  yHHUBepcUTET", DOU3HKO-TEXHUYECKUN




dakynerer, Kadenapa Teopermueckoit  Pu3MKH U
Ha"otexHojoruil. — Jlonenk: 'OY BIIO "HouHY", 2017.

— 150 c.

3. OCHOBBI ~ HAy4YHBIX  HCCIEAOBaHHMM:  yue0.-METOA.
marepuansl / [coct.. H. A. bappgameuu, T. B.
Muxaiinuna, U. B. Crag-nuk u ap.]; JoHen. Hau. yH-T, 15
kad. roc.-nmpaBoB. auciuiuinH. — Jlonenk: JlouHY, 2007.

— 81 c.

Jlonoanumensnasn numepamypa

4, backakoB A. . Meronosorust Hay4HOr0 UCCIIEIOBAHMUS:
[Vueb. mocobue mist By3oB] / A. f. backakos, H. B.
TynenkoB; Mexperuos. akan. ymp. nepcoHaimom. — K.,
2002. - 216 c.

o. Koxanosckuii B. II. ®uiocopuss 1 METOA0NIOTHS HAYKH:
VYue6. ans By3oB / B.II. KoxanoBckuii. — M.: ACT; 8
PoctoB H//I; ®ennkc, 1999. — 574 c.

6. bepkos, B. ®. CtpykTypa U reHe3uc HaydyHOU MpoOIeMbl
/ B. ®. bepkoB. — Munck: U3n-Bo BI'Y, 1983. — 240 c.

7. Jlykamesuuy B. K. ®@unocodus u MeTom0NOTHS HAYKH:
yae6. mocooue / B. K. JlykmeBuu. — Munck: CoBpem. 1
mkoJja, 2006. — 319 c.

8. Baproxun B. H. Hanomarepuansl [DIeKTpOHHBIN
pecypc]: [yue6. mocobme] / B. H. Baproxun, C. B.
Tepexos; Jloneukuii Hau. yH-T; JloHenkuii Gpus.-TexH. UH- +
T uM. A. A. Tamkmna. — Jlomenk: HonHY, 2016. —
DnexTpoHHble naHHble (1 daitn).

9. l'omoun 1O. W. BBenenne B HaHOTEXHUKY. — M.:
Mammnoctpoenue, 2007. — 493 c.

15. HuHdopManmnoHHbIe pecypcesl (¢ yKazanuem Ha36anus U NOJIHO20 JNeKMPOHHO20 adpeca)
http://donnu.ru/ — caiit JlouHY.

http://library.donnu.ru/ — caiit 6ubauorexku JouHY.

http:/Alibrary.donnu-support ru/catalogy/scriptsivek2.exe/mb - Driextpornbiii Kararior JoaHY:

16. TIIporpammHoe oGecnedeHue (IIPU HATHMYUH)

PaGouast mporpamMma paccMOTpeHa W IE€pEyTBEpXKJIeHa Ha 3aceJaHuu  Kadeapbl
TEOPETUYECKON (PU3UKH U HAHOTEXHOJIOTHH ¢ u3MeHeHusIMH (6e3 n3Menenuii) Ha 201 roJ.
IIporokoi Ne or“ 7 20 1.

3aB. kadeapoii

PaGouast mporpamma paccMOTpeHa W TEpeyTBEpXKIeHa Ha 3aceJaHuu  Kadeapbl
TEOPETUYECKON (PU3UKH U HAHOTEXHOJIOTHI ¢ U3MEeHEeHUsIMU (0e3 n3mMeHnenuit) Ha 201 rof.
IIporokoi Ne or“ 7 20 1.

3aB. kadeapoii



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb

