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1. O06J1acTh NIPMMEHEHHUsI M MeCTO TUCHMILINHBI B YUeOHOM mporecce:

[Iporpamma yaeOHOH JACIIUTUTMHBI «PA3BMEPHBIE DDOPEKTHI B
HAHOKPUCTAJJIMYECKNX MATEPUAJIAX» siBisieTCS 9aCThI0 OCHOBHOU 00pa30BaTeIbHOM
nporpamMmsel B cooTBeTcTBUU ¢ ['OC no HanpasneHuto noarotoBku 03.04.02 «®duszuka» U COCTOUT
u3 4x monyneit: 1 — OcoOeHHOCTH CTPYKTYyphl HaHOMaTepuaynoB, 2 — Turbl HaHOpPa3MEPHBIX
cucteMm, 3 — Hanorexunosnoruu, 4 — [Ipo6iieMbl HaHOMaTepUATOBEACHHUS.

VYueOnas mguctummHa  «PABMEPHBIE DOO®EKThI B HAHOKPUCTAJUIMYECKUX
MATEPUAJIAX» mnpuHAAIEKUT K BapUaTUBHON YacTH MPOQPECCHOHAIBHOrO OJI0Ka Y4eOHOTro
wrana. OHa OasupyeTrcss Ha CIEAYIONUX JUCIHUIUIMHAX Y4eOHOro IUIaHAa 110 HaIpPaBIICHUIO
noarotoBku 03.03.02 «Pwuzuka». «OCHOBBI HAHOTEXHOJOTHHA. TEOpus W METOIbI IMOTyYEHUS
HaHOMaTepHasioBy, «Kpucramiopusuka, TeOpus U METObI CTPYKTYPHOTO aHAIIN3ay, « DIEKTPOHHAS
MUKPOCKOIHUS U peHTreHorpadus Marepuainony, «CTpyKTypooOpa3oBaHUE U SIBJICHHUS NEpeHoca B
KpUCTAJUIaX U TOHKUX TUICHKAX.

2. HopMmaTuBHbBI€e CCHUIKM (npu HeoOX00umMocmu)

3. CTpyKTypa AUCHUNIMHBI (M00Y/151)

*3a0unas hopma
00yuenus Ha baze

ouHas popma
oOyueHwust Ha 6aze

XapakTepucTuka yueOHON NUCIUILIHBI

BIIO

CIIO
(yckop.)

BIIO

CIio
(yckop.

BITO
(yckop.

OO6pa3oBarenbHbIA YPOBEHB:

Marwuctp

Hanpasienne norotoBku (crnenuagbHOCTh)

03.04.02 « Dusuxa»

[Tpoduib

KonnyecTBO conepkaTrenbHbIX MOYJIEH
(Tem)

4(6)

JucnuninHa 6a30B0H / BapuaTUBHOM 4acTH
06pa30BaTENHHOI IPOrPaMMbI

IIpodeccuonanbublii 010Kk, BapuatuBHas 4acth

CDOpMBI KOHTPOJIA

DK3aM€H, MOAYJIbHBIN KOHTPOJIb

ouHas hopma *3a0unas ghopma
00y4eHus Ha Oasze 00yueHus na base
[TokazaTenu *CITO CIIO BIIO
BIIO BIIO | (yckop. | (yckop.
(vckop.) ) )
KonuyecTBO 3a4eTHBIX eAMHUIL (KPETUTOB) 4,5
KonuuecTBo yacoB 162
I'on moaroToBKU 2
Cemectp 3
KonnuecTBo yacos
- JIEKIIMOHHBIX 48
- IPAKTUYECKNX, CEMHHAPCKUX
- 1a00PaTOPHBIX
- CAaMOCTOSITEJIbHOM pabOoThI 114
B T.4. UHJAMBHIYaJIbHOE 3a/IaHUE
HenenpHOE KOTMYECTBO YacoB, T.4.
ayJIMTOPHBIX 4

OCO - obmee cpenHee 00pa3oBaHUE
CIIO — cpennee npodeccronansHOe 00pa3oBaHue
BIIO — BrIcuiee npogeccuoHaabHOe 00pa3oBaHue

1- B coorBercTBHM ¢ OOII (0cHOBHO¥ 00pa30BaTEILHON IIPOrPaMMONA)




4. Onucanue TUCHUIIMHBI

Ieau u 3agaun
Heab usydeHus IuciuIUMHBL «Pa3MepHble 3((EKThl B HAHOKPUCTAITMYECKHX MaTepHaiax»
3aKIJIIOYAETCsl B MOJYUYEHUHU YTIyOJICHHBIX 3HAHUN B 00JacTH (PU3MUECKHX OCHOB (hOopMHpOBaHUS
CTPYKTYpbl U «OCOOBIX» CBOWCTB HAHOPA3MEPHBIX W HAHOCTPYKTYPUPOBAHHBIX MATEPHUAJIOB:
dbopMupoBaHUHd y OyAyHIIMX CHELMATUCTOB YMEHMH MJJI HMCIOJb30BaHHUS STUX AG(GEKTOB It
CO3aHMS HOBBIX ()YHKITHOHATBHBIX MATEPUAIOB U TEXHOJIOTUN UX U3TOTOBJICHHUS.
3agaya uzyyeHus AUCUUIUIMHBL «Pa3Mephble 3¢ (hEKThl B HAHOKPUCTANIMYECKUX MaTepHaax»
MpeIoiaraeT MoJIydeHHuEe YIIIyOJICHHBIX 3HAHUU B 00acTH (U3HYECKUX U (DU3HKO-XUMUYIESCKUX
OCHOB (JOPMUPOBAHUS CTPYKTYPHI U CBOWCTB HAHOPA3MEPHBIX CHCTEM; CHCTEMaTH3al1I0 CIIOCO00B
U TPUEMOB TIOJNYyYEHUS] HAHOCTPYKTYPHPOBAHHBIX MAaTepUaNoOB, 0030p X (QYHKIIMOHAIBHBIX
CBOICTB, MOAXO/J0B U MPUMEPOB pa3pabOTOK HOBBIX (YHKIIMOHAIBHBIX MAaTEPHAIOB, OCHOBAaHHBIX
Ha CHenu(uKe CBONCTB HAHOOOBEKTOB M HAHOCTPYKTYPHUPOBAHHBIX CHUCTEM; MPEIOCTABICHUE
CBEZICHH 00 OCHOBHBIX MEPCIEKTUBHBIX TEXHOJIOTHUSX.
TpeGoBanust K pe3yjbTaTaM OCBOEHHS] AMCHUIJIMHBI: [Ipomecc W3ydeHUs AUCIHUILIUHBI
HampaBlieH Ha (OPMUPOBAHKE IIEMEHTOB CIEAYIOMUX KomreTeHuii B cootBercTBuu ¢ ['OC BIIO
M0 TAaHHOMY HaIpaBJICHUIO TOATOTOBKHU (TIpOoduItio):
001eKyJIbTYpHbIMH KoMnieTeHuussMu (OK):

CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHI (PUI0CO(CKUX 3HAHUMN 111 POPMHUPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

CIIOCOOHOCTBIO aHATM3UPOBATh OCHOBHBIC 3TAIlbl M 3aKOHOMEPHOCTH UCTOPHIECKOTO PA3BUTHS
obiectBa uis opMupoBaHus rpaxkaaHckoi nmosunuu (OK-2);

CIIOCOOHOCTBIO HCITOIL30BaTh OCHOBEI 3KOHOMUYECKHX 3HAHUN B Ppa3INIHbIX C(I)ean

xusnenestensaoctu (OK-3);

odmenpodeccuoHanbHbIMI KomneTennusimMu (OI1K):

CIIOCOOHOCTBIO UCIIONB30BATh B IPO(ECCUOHATBLHON JACITEILHOCTH 0a30BbIC 3HAHUS
byHIaMEHTAbHBIX pPa3/Ie]ioB MaTeMaTHUKH, CO3/1aBaTh MAaTeMaTHYECKHE MOJETH TUIIOBBIX
po(heCCHOHANBHBIX 3a71a4 U MHTEPIPETUPOBATH MOJTYUYEHHBIC PE3YJIbTAThI C YIETOM TPAHUI]
npumenumoctu moaeneit (OITK-2);

CIIOCOOHOCTBIO UCIIOB30BaTh 0a30BBIE TEOPETUUYECKUE 3HAHUS (YHIAMEHTAIBHBIX Pa3iciioB
o011e#t 1 TeopeTHUecKol GU3MKH s perieHus npopeccuonansubix 3amad (OI1K-3);

CIOCOOHOCTBIO TTOHMMATh CYITHOCTh U 3HaYCHHE WH()OPMAIIUY B Pa3BUTHH COBPEMEHHOTO
o01IecTBa, 0CO3HABaTh OMACHOCTH U YIPO3Y, BOSHUKAIOIIUE B TOM MPOIIecCce, COOII0IATh
OCHOBHbIE TpeboBaHus nHGopMaronHoit 6ezomacuoctu (OITK-4);
npogeccuoHaIbHbIMU KoMIeTeHuussMu [1K:

HAYYHO-UCCJICA0BATEC/IbCKAasA U IIPOCKTHANA 1€ATCJIbHOCTDb:

CIIOCOOHOCTBIO UCIIOJIb30BATh CHEMATM3UPOBAHHbBIE 3HAHUS B 001acTH (PU3UKH JIJISI OCBOCHUS
npoduibHbIX pusnueckux aucrmmuimd ([TK-1);

CHOCOOHOCTHIO MPOBOJUTH HAYUHBIE UCCIIET0BAHMS B N30paHHON 00JIACTH SKCIIEPUMEHTAIBHBIX U
(unun) TeopeTndyeckux (HU3NUECKUX UCCIEAOBAHNUN C TTOMOIIBIO COBPEMEHHOM NMpUOOpHOii 6a3bl (B
TOM YHCJIE CI0KHOTO (pru3rueckoro 000pyI0BaHus1) U HHPOPMALIMOHHBIX TEXHOJIOTUN C yUeTOM
OTEUECTBEHHOTO U 3apyOexxHoro onbiTa ([TK-2);

HAYYHO-WHHOBALIMOHHAS 1eSITeJIbHOCTh:

CIIOCOOHOCTBIO T0JIB30BATbCA COBPEMEHHBIMH METOJaMH OO0paOOTKH, aHalu3a W CHUHTe3a
busrueckoit nHpopmaru B u30paHHoi obnacTu Gpusnueckux uccnenoanuii (IK-5);
OPraHu3alOHHO-YNPaBJIeHYeCKAas 1eSITeIbHOCTh:

CHOCOOHOCTBIO Y4aCcTBOBATh B OJATOTOBKE U COCTABJICHUH HAYYHOM TOKYMEHTAllUU

1o ycranosienHon gpopme (ITK-7);



B pe3yabTare udyueHusi yaeOHOH TUCHHUILIMHBI CTYIEHT J0JIKEH

3name:

dusnyeckue  OCHOBBI  (DOPMHPOBAHUS  MATEPUAIOB C  HETPAJAUIIMOHHBIMU

CTpyKTypaMu: (pakTalbHBIX arperaToB; (QysuiepeHOB U (ymiepura; KiIacTepoB U
KIIACTEPHBIX CHUCTEM; HAHOPA3MEPHBIX YaCTHI, aMOP(HBIX U HAHOKPHUCTAIMYCCKUX
MaTepUasos;

ymemb:

MeXaHu3M (GOpPMHPOBaHUS 1e(EKTOB B HAHOKPUCTAUTMIECKUX MaTepuaax;
IPUYMHBI, BbI3bIBAIOLINE (POPMUPOBAHKUE 3€PHOIPAHUYHOMN CEerperauuy.
TEXHOJIOTUYECKHE OCHOBHI (POPMUPOBAHUS HAHOKPUCTAJUIMYECKIX MaTEpPHAJIOB;
(u3nvecKre OCHOBBI IEPCIIEKTUBHBIX HAHOTEXHOJIOTUI;

METO/bI aHAIN3a U UCCIIEA0BAHUS HAHOCTPYKTYD;

BBIOMPATh METOJIbI KOHTPOJISI CTPYKTYPHI U 1e()eKTHOCTH HAHOMATEPUAJIOB;
BbIOMpAaTh  TEXHOJOIMHM  MOJYYEHUS  HAHOYACTHL,  IUIEHOK,  MAaCCHBHBIX

HaHOMATCPUAJIOB COOTBECTCTBCHHO IMOCTaBJICHHOM 3aaa4u,

BLI6I/IpaTI> yC10BUA CHJIIOBOT'O HAHOTCCTUPOBAHUS AJIA 3aJaHHBIX o6pa3u0B;
ONpCaACIIATh THUII 3ECPHOTAHUYHHUX cerperaunﬁ.
HO,I[6I/IpaTB HCO6XO,Z[I/IMYIO A IPOCKTUPOBAHUA MATCPpUAIIOB C 3aJdaHHBIMHU

CBOMCTBAaMHM CIIPABOYHYIO JIUTEPATYPY:

000CHOBAHHO BBI6I/IpaTB HaHOMATCpHaJIbl U pallMOHAJIbHO UX HMCIIOJIb30BAThb.

6/1a0emb: OCHOBAMH aHAJIM3a CBOMCTB HAaHOMATCPUAJIOB U METOJAMU HUX ITOJTYUCHUS.

5. Coep:xkaHue JUCHUILUIMHBI M (OPMBI OPraHU3aNMK Y4eOHOT0 mpoiecca

IMopsiakoBbI
i HOMep M
TeMa

Cooeporcamenvustii modyas 1. Ocobennocmu cmpyKkmypvl HAHOMAMEPUANOE8

Tema 1.

TepMuHOIOTHYECKHUE TIOXO0/IBI K OMTUCAHUIO MOHATHS «HAaHOMAaTEepUai».
Kpurnueckuii pa3mep cyiiecTBOBaHUSI HAHOKPUCTAUIMUECKOTO MaTepurarna.
Jlons rpanull pazaena B o01emM oo0beMe HaHoMaTepuaia. Bo3HHKHOBEHNE HOBBIX
KauecTB MPU YMEHbBIIIEHUN 00beMa BellecTBa

Cooepirrcamenvuutit Modyns 2. Tunvl hanopazmepHuuvix cucmem

Tema 2.

HaHOI/I3I[eJ'II/I$I. MI/IKpOI/ISI[eJ'II/ISI. MaccuBHbIE HaHOMaTCpUaJIbl: OI[HO(I)&SHLIC u
MHOFO(baBHI)Ie. KoMI103uThI ¢ KOMIIOHEHTAMH U3 HAaHOMATCPUAJIOB.

Tema 3.

Oco6eHHOCTH CBOMCTB HAHOMATEPUAIOB

Cooeporcamensuutii modyns 3. Hanomexnonozuu

Tema 4.

®OyruiepeHsl, QyUIepUThl, HAHOTPYOKHU

Tema 5.

OcHoOBHBIE  00JIaCTH NPpUMCHCHUS HAHOMATCpUAJIOB U HAHOTEXHOJIOTHIL;
KOHCTPYKIOMOHHBIC MaTcpuraibl, HHCTPYMCHTAJIBHEIC MaTcpuraibl,
MMPOU3BOJACTBCHHBIC TCXHOJIOTHH, TpI/I6OTCXHI/IKa, BOCHHOC [J€JIO, sACpHas
OHEPICTUKA, SJICKTPO-MAarHuTHas W SJICKTPOHHAA TCXHHUKA, 3allUTa IMMOBCPXHOCTHU
MaTepuraJIoB, MCIUIIMHA U OMOTEXHUKA

Cooeporcamenvhotii mooyas 4. IIpodnemvt hanomamepuanoseoenus

Tema 6.

Cnunanve HaHodacTHI] Npu (OPMUPOBAHUM U3JEIUA W3 HAHOMOPOUIKOB.
HectabunpHOCTh CTPYKTYpbl HaHOMarepuanoB. Koppos3us HaHOCTPYKTYPHBIX
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB.

Kypc  mucrummuasl  «PasMeprbie  3ddekThl B~ HAHOKPHCTAUIMYECKUX  MaTepualiax»
npeycMaTpUBaeT cieaytonre (PopMbl OPraHu3anuu y4eGHoro npouecca:




1. nekuumn;
2. camocTosiTenbHas paboTa CTy/IeHTa.

[To ucTovHMKY nepenavyu U BOCHPUATUS YIeOHOH MH(OPMAIMK WCIOJIB3YIOTCS CIOBECHBIC
(;exuus, 6ecena), HarJIsAAHbIE (MILTIOCTPALIUS, JEMOHCTPALINS).

[To xapaktepy IMO3HABATEIbHON IESTEIBHOCTH CTYIECHTOB HCIOJB3YIOTCS OOBSICHUTEIHHO-
WITIOCTPATHBHBIE U PENPOAYKTHBHBIE METO/IBI, IPOOJIEMHOE MTPEToIaBaHue.

B 3aBUCHMOCTH OT OCHOBHOW UJAAKTUYECKON LIENN M 33734 UCIOJIb3YIOTCS METOIBI YCTHOTO
U3JI0KECHUSI 3HAaHUH, 3aKperieHue y4eOHOro Marepuaia, CaMOCTOATENbHON paboThl CTY/IEHTOB IO
OCMBICJICHHIO U YCBOCHHUIO HOBOTO MaTepHaia, IPOBEPKU U OICHKHM 3HAHWH, YMEHUH W HABBIKOB.

M cronb3yroTes Ceayromue METO 1kl KOHTPOJIS:

1. yCTHBIIM KOHTPOJIB (IKCIPECC-0NPOC Ha JICKIIHSIX );

2. IpOBEpPKa CaMOCTOSATENBHBIX padoT;

3. MoaysbHast KOHTPOJIbHAS padboTa (AMIAKTHIECKOE TECTUPOBAHHE);
4. UTOTOBBIH TECT (IK3aMEHALIMOHHBIC OHUIIETHI).



Temarnueckuii naan (3anoaHsemcs co2iacHo y4eOHoMy NIaHy)

CopaepxarebHbIH MOAYIb 1. OCO0EHHOCTH CTPYKTYPbI HAHOMATEPHATOB

Ha3zBanus
cojiepKaTeIbHbIX
MOJYJIeH U TeM

KoanyecTBo 4acosB

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpeaHero
oOpa3zoBaHus

Ha 0a3e cpeHero
npo¢ecCHOHAIBHOTO
o0pa3zoBaHusi

Ha 0a3e BBICLIEro

npo¢ecCHOHAIBHOTO

o0pa3zoBanus

BCETro

BT.

o

B T.4.

B T.4.

JICKIHH
NPaKTUYCCKHE
nabopaTropHbIe

CaMOCTOSITeIbHASI

pabora

WH/IWBHyaIbHAS

paboTa

BCEro

JICKIIUN
MPAKTUYECKHUE
nabopaTropHbIe

CaMOCTOSITEIbHAS
pabota
WH/IMBUyaJIbHAS

pabota

BCETO

JCKIMH
NPaKTUYECKHE
nabopaTtopHbIe

CaMOCTOSITEIbHAS

paboTa

WH/IMUBUTyaJIbHAS

paboTa

BCETO

B T.4.

JICKIINH
NPaKTUYCCKHE
CaMOCTOSITeIIbHAS
pabora
WHIUBUIYaTbHAS

paboTa

Tema 1.
Tepmunonornyeckue
MOJIXOABl K  OMHCAHUIO
MOHSTHS
«HAaHOMATEepHAI.
Kpurtnueckuii
CYIIECTBOBAHHS
HAaHOKPHUCTAJUTNYECKOTO
Marepuana. Jlons rpaHwuig
pazznena B obuieM oobeme
HaHOMaTepHaa.
Bo3HukHOBEHHE  HOBBIX
Ka4ecTB NMPH yMEHBIICHUU
o0beMa BelecTBa

pazmep

27




CoaepskaTeJbHbIA MOAYJIb 2. THIIBI HAHOpPa3MEPHBIX CHCTEM

Ha3zBanus
cojiepKaTeIbHbIX
MOAYJIeH U TeM

KoanyecTBo 4acos

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

oOpa3zoBaHus

Ha 0a3e cpeHero
npo¢ecCHOHAIBHOTO
o0pa3zoBaHusi

Ha 0a3e BbICIIETO
npo¢ecCHOHAIBHOTO
o0pa3zoBanus

BCETro

BT.

=

B T.4.

B T.4.

JICKIHH
NPaKTUYCCKHE
nabopaTropHbIe

CaMOCTOSITeIbHASI

pabora

WH/IWBHyaIbHAS

paboTa

BCEro

JICKIIUN
MPAKTUYECKHUE
nabopaTropHbIe

CaMOCTOSITEIbHAS
pabota
WH/IMBUyaJIbHAS

pabota

BCETO

JCKIMH
NPaKTUYECKHE
nabopaTtopHbIe

CaMOCTOSITEIbHAS

paboTa

WH/IMUBUTyaJIbHAS

paboTa

B T.4.

BCETO
JICKIINH
NPaKTUYCCKHE
CaMOCTOSITeIIbHAS
pabora
WHIUBUIYaTbHAS

paboTa

Tema 2. Hanousgenusi.

Muxkpousaenus.
MaccuBHble
HaHOMAaTEpHaJIb:
onHOo(Da3HbIE U
MHoOTro(a3HbIe.
Kommno3sutsr ¢
KOMITOHEHTaMH U3
HaHOMAaTEpHAaJIOB.

27

[EY
©

Tema 3. OcobenHoCcTH

CBOWCTB HAHOMATEPHAJIOB

27

19




Conep:kareabnblii Moayab 3. HanoTexHosorum

KoauuecTBO 4acoB

3aounas popma
Ha 0a3e cpeaHero Ha 0a3e BbICLIEr0
Ounasn gopma Ha 0ase 001Iero cpeaHero pea
npodeccuoHAIBLHOI0 npogdeccuoHaIbLHOr0
o0pa3oBaHus
o0pa3oBaHus 00pa3oBaHus
Ha3Banus B T.4. B T.4. B T.4. B T.U.
colepsKaTeJIbHbIX g g B B
" o | o |8 |8 o | o |8 |8 o | 0|8 |8 o |8 |8
MOJYJIeH B TeM 2 2|z |2 S Bk = = | 2|2 o = | = s
o & = 0 0 ) < = = ) o < o o) ) o & ) 0
= = 3) gl 95 ¢ 2| E 3) 8o s5 s & = O | als =35 = = = O |3 sIE =
o = o] o |2 g E o = ] o |8 & 5l o = o] o2 & =l o = o | E B S K
O = ) & = .92 9 < = o) | & ool < = o) &R o202 o = 5Ol R 9> 2
@ Z = < OO = < = < O | H O M < = < Ol X O /M Z = O H O
o o o o
() = QB 8= o = VR =/ B R 5 = ol S5 5 =1
= i o |6 91 o = % o |5 aln o = 2 | 516 9/ o = 2 |5 aym o
< O | & =~ < ta) Ie) = < O | S =~ < o) =
o, < S = (o8 < s = o < | S = o, S =
Tema 4. ©ynnepensl, 19
GbyIepuThl, HAHOTPYOKH 27 8
Tema 5. OcHoBHEBIE | 27 19
obnactu PUMEHEHUS
HAaHOMaTEepHUaIoB u
HAHOTEXHOJIOTHI




Conep:karesabHblii MoayJIb 4. [Ipo0JieMbl HAaHOMATEPHATOBEICHUS

KoauuecTBO 4acoB

3aounas popma
Ha 0a3e cpeaHero Ha 0a3e BbICHIETO
Ounas popma Ha 0a3e 001Iero cpeaHero pe
00D A30BAHMS npogeccHOHATBHOTO npo¢eccHoOHATBHOT0
P o0pa3oBaHus 00pa3oBaHus
Ha3Banus B T.4. B T.4. B T.4. B T.4.
cojepakaTelbHbIX o < o = o < o <
MOy Iel U TeM e | gl = s el 2| g S o | 2% |8 o | |
o g |2 & 4 o & T | 4 8 o & T |8 4 o S | A =
= = O |lal g |8 5| E 3) 8o s5 s & = O | als &35 = = = O |3 sIE =
) = O |5 & =l o = O © & 5| O = ) o) &= gl o© = 5] B S H
o = 5 |21 ol o o = = 2 | Eolx>ol o = |l 2R o220 o = T |5 o> o
A 2 S sl 3Q|H G & > = S | dl|HFG =& 2 |l s |dg T & 2 = | SQH G
) E o B 3|8 I3} = S |2 3= s I3} E | alg 85 & I3y E |2 S8
5| 2|38l 6 a8 g = | 2| 2588 o 5| 2|85 948 5| 2|8 &E 8
s 8| ¢ = o | '8¢ S e Bl |H s g |&
Tema 6. Cnunanue 27 19
HaHOYACTHI] IPU
(bopMUPOBAHUY U3IETHIA
13 HAHOTIOPOIIIKOB.
HecTtabunbHOCTD
CTPYKTYPHI 8
HaHOMaTepHaJoB.
Koppo3sus
HaHOCTPYKTYPHBIX
KOHCTPYKITHOHHBIX
MaTepHuaoB.
Hmozo no oucyunaune 162 | 48 114




6.

CamocrosiTesbHast padoTa

CamocTtosarenbHas paboTa CTYIAEHTOB Mo Kypcy «Pa3mepubie 3 eKThl B HAHOKPUCTATITHYECKUX
MaTtepuaiax) npeaycMaTpUuBaeT:

Pa3pabOTKH TEOPETUUECKUX OCHOB MPOCITYLIAHHOTO JICKIIHOHHOTO MaTepuaa;

U3y4YCHUE OTICNIbHBIX TEM WJIM BOIIPOCOB, KOTOPBIC IPETYCMOTPEHBI JJIsl CAMOCTOSTEIIBHOI
paboTsI;

HOATOTOBKY K ITPAKTHYCCKUM 3aHSTHSIM;

CaMOCTOSTEIILHOE PEIICHUE 33/1a4;

HOATOTOBKY K MOJYJIbHOMY KOHTPOIIIO.

TeMbl 1711 CAMOCTOSITEILHOM paGOTbI

ouhkwnE

N~ WNEN

o

CBoiicTBa MHAMBUAYAJIbHBIX HAHOYACTHUIL

VYriepoaHsle HAHOCTPYKTYPBI

OOBEMHbBIE HAHOCTPYKTYPHPOBAHHBIE MaTEPHAIIbI

[Tomyyenue u crabuIM3anys HAHOYACTHUL]

PazmepHble 3¢ (eKThl B TeTEpOreHHbIX CUCTEMAX

Kunernyeckue 3aKOHOMEPHOCTHU AJIEKTPOOCANKACHNS HAHOYACTHI] U IJIEHOK METAJIJIOB

KoHTpoJibHBIE BONIPOCHI K POMEKYTOYHON aTTeCTALMHU
TepMuHOIIOTHYECKHE TIOXOBI K OITMCAHUIO MTOHATHS «HAHOMATEPHUAI.
Kputnueckuii pazmep cyiiecTBOBaHUSI HAHOKPUCTAIITMYECKOTO MaTepuraa.
Joms rpanuil paszjena B 001meM 00beMe HaHOMaTepuara.

Bo3HHMKHOBEHHE HOBBIX Ka4eCTB MIPH YMEHBIIEHUN 00beMa BellecTBa
Hanousznenus. Mukpousnenusi.

MaccuBHbIe HaHOMaTepHalbl: OAHO(a3HbIe 1 MHOTO(a3HbIE.

KoMIT03UTBI ¢ KOMIIOHEHTaMH M3 HAHOMATEPHUAJIOB.

Oco0eHHOCTH CBOICTB HAHOMATEPUAIOB

Oo0pa3e 3x3aMeHAIIHOHHOT 0 OUJIeTa

T'OY BIIO «TOHELKUIT HALIMOHAJILHBI YHUBEPCUTET»

VYpoBeHb obpazoBanus — Maructp

Hanpasnenue noarorosku — 03.04.02 «duzuxa

Cemectp — 3

VYyeOHnas aucuumiauHa — «Pa3mepHbie 3 PexThl B HAHOKPUCTAUINYECKUX MaTepHUaIax»

SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. Jlons rpanui pa3aena B o0miemM o0beMe HaHOMaTepraia
2. Kopposust HAaHOCTPYKTYPHBIX KOHCTPYKIIHOHHBIX MaTepHATIOB.

«Y TBEPKICHO»
Ha 3acenanuu Kadeapsl
npoTOKOI Ne  oT «__ » r.

3aBenyromuii kaheapoit B.H. Baproxun
DK3aMeHaTop H.II. UBanusH



9.Kputepuu oueHUBaHUS

CornacHO MOAYJIBHOMY MPHUHIIMIY OpraHHU3alMM Y4eOHOro mpolecca CoJepKaHue
TUCIUTUINHBL «Pa3mepHbie 23h(EeKThl B HAHOKPHCTAUNIMYSCKUX MaTepuaiaxy» BKIIOUaeT B ceds 4
3a4E€THBIX MOIYJIS, K&K/l U3 KOTOPBIX TPEOYIOT OBJIa/ICHUs TEOpUEH B yKazaHHOM 00BEME.

OrneHka 3HAHWUW CTyIEeHTOB TpoBoguTcsa 1O 100-0a/utbHOM IIKaie 1O  CISAYIOIIMM
KPUTEPHSIM:

3auéTHble MOAYJIN ®opMa KOHTPOJISI Bbanabl
ConepskarenbHblid MOaynb 1,2 |CamocTosTenbHas paboTa 25
ConepskarenbHbld MOaynb 3,4 |CamocTosTenbHas padoTa 25
DKk3aMeH 50
OO61uii uror 100

K nepBomy nmpomexyTo4yHOMY MOAYJIBHOMY KOHTPOJIO CTYACHT JOJDKEH MOJITOTOBHTH
pedepar Ha TeMy U3 CIHUCKA MPEAYCMOTPEHHBIX AN CaMOCTOSITENIBHONH pPabOTHI M HMEET
BO3MOXXHOCTH MOJTYYHTH 25 GaIOB.

K BTOpOMY mpOMEKYTOUHOMY MOAYJIBHOMY KOHTPOJIO CTYACHT JOHKEH MOATOTOBHUTH
pedepar Ha TeMy M3 CIOHCKA MPEAYCMOTPEHHBIX /I CaMOCTOSITENIbHON paboThl M HMMEEeT
BO3MOYKHOCTb TTOJTYYHTH 25 OaJIIOB.

Ha »sK3ameHe cTyneHT HuMeeT BO3MOXKHOCTh noiayuuTh 50 OamioB. OcHoBOW uid
MOJTyYEHUsI OIEHKU Ha PK3aMEHeE SBIIETCS YPOBEHb OBIAQJCHUS CTYACHTAMU MaTepualia Kypca
«Pa3mepHble 3QQEeKTh B HAHOKPUCTAIMYCCKHX MaTepuaniax MPeayCMOTPEHHOTO YUeOHBIM
m1aHoM HarpasiieHus noarotoBku 03.04.02 dusuka. DK3aMEHAIMOHHBIA OWJIET COCTOUT U3 2
BonpocoB. OT cTyaeHTa TpeOyeTcs YCTHOE M3JI0KEHHE OTBETOB Ha HUX. OTBET Ha KAXKIBIA U3
BOIIPOCOB OLIEHUBAETCS B 25 0aioB.

OreHka 3a OBIIaJIeHHE Kypca BBICTABISIETCS 110 CIEAYIONUM MPUHIIUTIAM:

(Paspabamuvieatomes u ymeepawcoaromes kagheopoti Ha ocnoge Tlonoxcenus [JonHY)

Ouenxa o 100- Ouenka 1o
OaLILHOM ITo TOCY/AAPCTBEHHOM 1LIKAIe
KT, KOTOPasi |  [IKaJje (3K3aMeH, Onpenenenne
JeiicTByeT B ECTS Mu(pepeHIMPOBAHHbIH
JlonHY 3ay4eT. 324€T)
90-100
OTJIMYHO — OTIIMYHOE BBITIOJTHEHHE C
«OrmaHO» (5)
A HE3HAYUTENEHBIM KOJTMYECTBOM
(3auTeHo) .
HETOYHOCTEH
80-89
XOPOIIIO — B II€JIOM ITPABUITHHO
«Xoportio» (4) P by P
B BBITIOJTHEHHAS padoTa ¢ He3HAYUTEITHHBIM
(3auTeHO) o
KOJIMIeCTBOM OmmmoOoK (10 10%)
75-79
XOPOIIIO — B IIEJIOM MTPABUIBHO
C BBITTOJTHEHHAS PadoTa ¢ He3HAYNTEITHHBIM
KOJIMYECTBOM OIIHOOK (110 15%)




70-74
D «Y IORTIETBOPUTEITHHO (3) YIIOBJIETBOPUTEIHHO — HEIJIOXO, HO CO
(3a4TeHO) 3HAYUTEJIbHBIM KOJIMYECTBOM HEJIOCTATKOB
60-69
E JIOCTATOYHO — BBIITOJIHEHUE YJIOBJIETBOPSIET
MHUHHUMAJIbHBIE KPUTEPUN
35-59 «HeynoRmeTBOPUTEIEHO» C
.. | HEeyIOBJIETBOPHUTEIHLHO — HAJ0 MOPabOTaTh
BO3MOYKHOCTBIO [TOBTOPHOM
FX HAaJl TEM, KaK II0JIy4UTb ITOJIOKUTEIBLHYIO
arTecTalyn
OLICHKY
(2) (He 3auTeHO)
0-34 .
C BO3MOXHOCTBIO TIOBTOPHOM ClIauul MPH
2 (HEeYIOBIIETBOPHUTEIHHO)
F YCIIOBHH 00513aTEILHOTO Habopa
(He 3a4TeHo)
JIOTIOJTHUTENTbHBIX OaIIoB

10. MaTepuajibHO-TEXHHYECKOE 00ecneyeHne Y4eOHOro mpoiecca

Jist mpoBeieHus JIeKIIMOHHBIX 3aHATHI HUCIIONIb3YyeTCs yueOHO-Hay4Has 1ab. «Dusuka
noxynpoBogHUKOBY aya. 016 (Macc-cnekrpomerp (MU 1201 AT-01); MUKpPOCKOII JIEKTPOHHBIN
pactpoB POM-106 11).

11. PexomeH10BaHHAas JUTepPaTypa

OcHoBHast
1. Xenneit H. Xumus tBepaoro tena / H. Xenneit ; nep. ¢ anrn. FO. Y. Muxaiinosa, 3. .

XaiipernuHoBa ; oz pea. B. B. bongsipesa. - Mocksa : Mup, 1971.

2. JledexTsl B KpHucTaiiax u ux MonenupoBanue Ha OBM : [¢6. ct.] / AH CCCP, ®us.-
texH. uH-T M. A.®. Uodde ; [oTB. pen. FO.A. Ocunbsu]. - Jlenurpan : Hayka, Jlenunrp.
otn-aue, 1980.

3. HosukoB U. 1. Kpucramiorpapus u aedeKkTbl KpUCTALITHYECKONW PEIIeTKH : [ YueOHUK
JUIS BY30B IO CIlelMalibHOCTH "MeTauioBeieHue, 000pya. U TEXHOJIOTUS TepM. 00pad.
metamuioB"] / U. Y. HoBukos, K. M. Po3un. - M. : Metamnyprus, 1990.

4. Wpanos-1llun A. K. Monuka tBepaoro tena : [B 2 1.]. T. 1 / A. K. UBanos-1llun, U. B.
Mypun ; C.-Ilerep0O. roc. yu-T ; Un-T kpucramiorpagpuu PAH. - CII6. : U3n-Bo C.-
[Tetep6. yH-ta, 2000.

5. Xwupt [. I1. Teopus mucnokanuii : Ilep. ¢ anrn. / . I1. Xuprt, U. Jlote ; [Tox pen. 3. M.
Hanropnoro, 0. A. Ocunbsna. - M. : Atomuzaat, 1972.

6. Mupxkun JI. Y. PentreHoctpykTypHbIii ananus : CipaBoyHOoe pyKoBoACTBO. - M. : Hayka,
1976.

JlonoanuTebHast

1. TL.M. Honyxun, C.C. T'openuk, B.K. BoponuoB. ®dusnueckre OCHOBBI MIIACTHYECKON
nedopmaruu. M. «Metammyprusi», 1982.

2. CospemenHas kpucramiorpadus. T.4 @usnueckue cBoiicTBa kpucramios. [lox pen. b.K.
3. Baiinmreitna, M. «Hayxka», 1981.

4. Y. Kurens. BBenenue B pusuky tBepaoro tena. M. «Hayka»,1978.

5. U.B. Konenxuii, A.H. Opinos, JI.K. ®uonosa. ['panulipl 3epeH B YMCThIX MaTepuanax. M.,



«Hayxka», 1987
12. UndopManuoHHbIE pecypChl

1. http://www.msm.cam.ac.uk/phase-trans/index.html
13. IIporpamMmHoe odecriedeHye ( TPy HUTAYNHN)

PaGouas mporpamma paccMoTpeHa M TepeyTBEpKICHA HA 3acefaHHM Kadepsl
TCOPETHYCCKOH (M3MKH W HAHOTEXHONOrHil ¢ W3MeHeHWsMu (Oe3 W3MeHeHmH) Ha 201%81011.
[Tpotoxon 3acenanns kaenper Nel or 28 asrycra 2017r.
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Pabouas mporpaMma paccMOTpeHa H INEpeyTBEpAVICHA Ha 3aCENAHMH  Kaempl
TEOPETHYCCKOH (W3HKH M HAHOTEXHONOTHi ¢ M3MeHeHUsMH (0¢3 W3MeHeHHH) Ha ZOIyron.
[Tporokon 3acenannus kadenpsi No 1 or 4, 08, 2018¢. !
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