roy BIIO «IOHEIKWN HAIIMOHAJIbHBIN YHUBEPCUTET
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PABOYAS ITIPOI'PAMMA YYEBHOM TUCLHUATNJIUHDBI

KOPPO3US U 3AIIATA HAHOKPUCTAJIIMYECKUX MATEPHAJIOB

Hamnpasnenue moaroroskw: 28.04.03 Harnomarepuans!
Marncrepekas mporpamma: HanomaTtepuaibsl 1 HAHOTEXHONOTHI
O6pazoBaresnbHas mporpamma: aKa/leMUYeCcKas MarucTpaTypa
KBamudukanus: MarucTp

®opma 00yuenus: OYHas, OYHO-3a0YHasl, 320YHAas
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IIporpaMma cocraBiena ¢ yderoM PeepalbHOr0 rocyaapCTBEHHOro 06pa3soBaTebHOIO
cTaHjapra BhICIIEro 00pa3oBaHHs — MAarucTparypa HampaBlIeHHs MOJTOTOBKH 28.04.03
Hanomarepuaisl, yTBEP)KICHHOro NpHKasoM MunucTepcTsa oOpasoBaHusi W Hayku Poccuiicko#
Deneparmuu ot 22 centsbps 2017 r. Ne 966; Ha ocHOBaHMH '0CYIapCTBEHHOr0 06pasoBaTENILHOIO
cTaHzapTa BhICIIEro mpodeccronanbHoro obpasosanus Jonenxoi Hapoxmoit Pecrybmuxn (I'OC
BIIO JIHP) mampasnenust noxrotosku 28.04.03 Hamomarepuanbl (KBanuQUKalus: «MAarucTpy),
YTBEPIK/IEHHOTO MpHKa3oM MuuucTepera oGpasosanus 1 Hayku JTHP ot 28 mast 2020 r. Ne 85-m;
Iopsaka opraHusanud y4eOHOrO mpomecca B 00pa3OBaTeNbHBIX OPraHM3ALMAX —BBICIIETO
npodeccuonansroro obpazosanust Jonenkoii Hapomno#i PecryGimku, yTBEp)KICHHOTO IPUKa3oM
Munncrepersa o6pasopanus u Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.; y4eGHOro miaHa u
OCHOBHO#M 06pa3oBaTeNbHON mporpaMvbl HamomaTepuanbl ¥ HAHOTEXHOJIOTHH HANpaBJICHHS
noarorokn 28.04.03 Harmomatepuansi, paspaGotanusix B 'OY BIIO «Jlonenkuii HaluoHATbHBIA
YHUBEPCHTETY.

PazpaGorunx:

ITpodeccop, kauz. Gpus-Mar HayK,

npodeccop kadeapsl TEOPETHIECKOH

(M3MKH ¥ HAHOTEXHOJIOT Ui Wanunsm H.IL

ITporpamma yueGHOI AUCIMILIMHBI YTBEPXK/ICHA HA 3aCelaHUH Kade/[pbl TEOPETHIECKOH
(U3MKH ¥ HAHOTEXHOJIOT Ui

ITporoxon Ne 19 ot «11» wmions 2020 .

We

3aB. kadeipbl TEOPETHUECKOH (U3UKH H HAHOTEXHOJIOTHit Baproxun B.H

Iporpamma yueGHOM JMCUHMIUIMEBI ON0OpeHa y4eOHO-METO/MYECKOl KOMHCCHEH
(U3HKO-TeXHHYECKOTo (haKyibTeTa

[Ipotokon Ne 6 ot «23» urons 2020 r.

IIpencenarens yaeOHO-METOMIECKOH
KoMHCCHH (aKypTeTa Korenko B.H.

&




1. OBJACTb HIPUMEHEHMS U MECTO JUCLUILJIMHBI B YYEBHOM
MMPOLIECCE:

HuctumumHa «Koppo3us W 3ammra HaHOKPHCTALTMUECKUX MaTepHANIOBY» OTHOCHTCS K
BapuaTUBHOU 4acTu bioka 1 «/{ucuumiuael (Moaysun)» mo HampasiaeHuto noarotosku 28.04.03
Hanomarepuains! (MarucTepckas nporpaMmma:; HaHOMaTepHalibl © HAHOTEXHOJIOTHH).

JNucuunnuHa  peanusyeTcss Ha  (U3MKO-TeXHUYECKOM  (Qakynbrere  Kadeapoii
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHA.

s u3ydeHus AaHHON yuyeOHOW AMCUMIUIMHBI HEOOXOAUMBI 3HAHHS, YMEHUS U HaBBIKU,
copMHpOBaHHBIE B MpoIlecce U3ydeHus npeamMeToB «OCHOBBI Kpuctamiorpadgumny», «DPusnka
reTepO3NUTAKCUATIBHBIX HAHOCTPYKTYpP», «/ledekTsl B kpucTamiax» Ha MpeablaylleM YpPOBHE
o0OpazoBaHusl.

Cocrout u3 monyns: «Koppo3us u 3aUTa HAHOKPUCTATUYECKIX MAaTEPUaAIOB.

[Tonmy4yeHHble 3HAaHUS HCHOJB3YIOTCA CTYAEHTAMH BO BpeMs BBIINOJIHEHUS Hay4HO-
HCCJIEIOBATENbCKOM pabOoThI MPU HAMMMCAHUU MaruCTEPCKON JUCCepTaIIH.

2. CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka y4eOHoul OUCYUNIUHBL

HanpaBneHHe IIOATrOTOBKH

28.04.03 Hanomarepuasbl

Marucrepckas nporpamMmma

HaHOMaTepI/IaHI)I 1 HAHOTCXHOJIOIT'MH

OO6pazoBarenbHasl mporpaMmma

AKaJICMHUYCCKaAsA Marucrparypa

Kpanudukamnus

MarucTp

KosmmuecTBo conepkarebHbIX MOJYJIECH 1

JucnurmuHa 00s3aTeNnbHOM / BApUaTUBHOM

o JucnuimHa BapuaTuBHOM 4acTH
4acTH 00pa30BaTeIbHON MPOrPaMMBbI

®opmel kouTpost (MK, sk3amen, 3auer) DK3aMeH, MOAYJIbHBIA KOHTPOJIb

Mokasatem ouHas popma 3aouyHas popma
00y4YeHHUs 00y4YeHHs
KosmgecTBo 3a4eTHBIX enHUIL (KPEITUTOB) 6 6
I'on moaroToBKM 2
Cemectp 3
KonnuecTBo yacos 216 216
- JTEKIIHOHHBIX 28 4
- IPAKTUYECKUX, CEMHUHAPCKUX 56 12
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 132 200
B T.4. HHMBHIyaJbHOE 3a/IaHUE

HepnenpHOE KOIMYECTBO YACOB, 6 16

B T.4. ayIMTOPHBIX 6 16

3. OIMUMCAHME JUCHOUIIJINHBI
eau u 3agaun.

Ilenv — chopmupoBaTh y CTYJEHTOB 3HAHUI M YMEHUH B 00JacTH yU€HUS O KOPPO3HU U
3amute MarepuanoB. CdopmupoBaTh 3HaHHS O (GU3HUYECKUX OCOOCHHOCTSAX TMPOTEKAHUS
mpolecca , CBSI3aHHOTO C pa3pyIIeHHeM HaHOOOBEKTOB, a Takke (PakTopax YCKOPSIIOMIMX WU
3aMeJUISIIOIINX 3TOT MPOIIecC.

3aoauu:
e lI3y4yeHue 0coOOEHHOCTEH CTPYKTYPhl HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX
CHCTEM, UX CBOMCTB U 00JIacTel IPUMEHEHHUS;
e li3ydeHune 3aKOHOMEpPHOCTEMN, CBA3BIBAIOLIUX pa3MepHbIN 3P dekT (PpakTop) U CBONCTBA
HaHOMAaTepHaJoB;
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e dopMupoBaHHME IPAKTUYECKUX HABBIKOB 110 UCCIIEOBAHUIO CBOMCTB HAHOOOBEKTOB U MX
3aIUTy OT BHEIIHUX BO3JEHCTBUH, B IEPBYIO OYEPEb OT KOPPO3UH.
o dopMupoBaHHE HABBIKOB pa0dOTHI C HAYYHO-TEXHUYECKOH HH(OpMAITHEH.

TpeGoBanuss kK pe3yJbTaTaM OCBOEHHUSl AUCHMILUIMHBI: [Iporecc u3yueHUS AUCHUILIMHBI
«Koppo3ust ¥ 3ammTa HAHOKPUCTAIUIMYECKUX MAaTEpUajoB) HAIpaBIeH Ha (OpPMUPOBaHUE
3JIEMEHTOB CleAyronux KommneTreHunil B cooTBercTBUU ¢ PI'OC BO P® mo HampaBieHUIO
noarotoBku 28.04.03 Hanomarepuanbsl ¥ OCHOBHOW 00pa30BaTeNbHOM MPOTrPaMMBI  BBICIIETO
po¢)eCCHOHATBHOTO  00pa30BaHMs HarpaBieHus: noaroropkn  28.04.03  Hanomarepuasisl
(Marucrepckast mporpaMma: HaHOMaTepUaibl 1 HAHOTEXHOJIOTHH):
a) ynusepcanvnuoix (YK):

CnocobeH OCyIIECTBISATh KPUTUUYECKUU aHaIU3 MPOOJEMHBIX CHUTYyallMii Ha OCHOBE
CHCTEMHOTI0 TI0JIX0/1a, BeIpabaThiBaTh cTpaTeruio aeicteuii (YK-1);

Crioco0OeH ynpaBisiTh IPOSKTOM Ha BCEX dTamax ero xusHenHoro mukia (YK-2);

Crnoco0eH OpraHu30BBIBATh U PYKOBOJIUTH PAa0OTON KOMaH Ibl, BhIpabaThiBasi KOMaHIHYIO
CTpaTeruio Jisl JOCTKeHus nocraieHHoi nenu (YK-3);

Croco0eH omnpeneisiTh U pealu30BbIBaTh MPUOPUTETHI COOCTBEHHOM NEATENBHOCTH U
CIOCOOBI €¢ COBEPIICHCTBOBAaHUS Ha OCHOBE camoorieHKH (YK-6).

0) oowenpogpeccuonanvnuvix (OIIK):

CrniocobeH cTaBUTh M pellaTh MH)KEHEPHbIE M HAyYHO-TEXHUYECKHE 33a/a4d B OOJIACTH
MOJTyYCHHUSI U MCCIICOBAHMUS HAHOMATEPHAJIOB U HOBBIX MEXKIMCIUILIMHAPHBIX HAIMPABICHUH C
UCIIOJIb30BaHIEM €CTECTBEHHOHAYYHBIX M MaremaTndeckux moneneit (OITK-1);

CriocobeH ympaBiATh JKU3HEHHBIM IIMKJIOM CO3JIaHHUS HWH)KEHEPHBIX MPOAYKTOB B
00J1aCTH HAHOTEXHOJOIMH W HAHOMATEPHAJIOB C YYETOM HKOHOMMYECKHX, HKOJOTHYECKHUX,
COIMAJIbHBIX U Apyrux orpanuuyenuit (OI1K-3);

CriocobeH BBIMOJMHATH HUCCIEAOBAHUS TIPH PELICHUH HWHXXEHEPHBIX M Hay4HO-
TEXHUYECKUX 3ajady, BKJIOYas IUIAHWPOBAaHUE W TIOCTAHOBKY CIIOKHOTO OKCIIEPUMEHTA,
KPUTHYECKYIO OIICHKY M HHTepIpeTanuio pe3ynpratoB (OI1K-4) ;

CriocoGeH HCMoab30BaTh HMHCTPYMEHTapuil (opmanuzaluyd WHKEHEPHBIX, Hay4yHO-
TEXHUYECKHUX 3aj7ay, TNPUKIAJHOE TMporpaMMHOe oOecreueHue JUisi MOJAETUPOBAHUA U
NPOCKTHPOBAHUS 00BEKTOB, cucTeM U mporeccoB (OITK-5) ;

CrniocobeH pa3pabarbiBaTh M aKTyalM3HpPOBAaTh HAYYHO-TEXHUYECKYIO JOKYMEHTAIUIO B
obnactu nonyuenus Hanomatepuanos (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-UCCNIE006AMENbCKAA OeAMENbHOCHb:

crocoOeH (OpMYITHpOBATh 3a/adyd, CBS3aHHBIE C peanu3anuell MpodecCHOHATBHBIX
dynxuuii (IIK-1);

CTIIOCOOCH  CaMOCTOSITETPHO TIPOBOJHWTH  HAYYHO-HMCCIEOBATEIbCKHE pabOTHI 11O
CO3JIaHUIO,MCCIICIOBAHUIO U PUMEHEHUIO HaHOCHCTeM U HaHomartepuaioB(I1K-2);

Croco0eH K aHaJdu3y W O0OOIIEHHIO PEe3ylIbTaTOB HAYYHO-HCCIIECIOBATEILCKUX DPabOT,
MOWCKY W aHalu3y HAay4YHOU M TEXHWYECKOW WH(pOpManuud B OO0JIACTH HAHOTEXHOJIOTHHA U
CMEKHBIX JUCIUIUIMH JUII HAayYHOW,TATEHTHOW W MapKETHHTOBOW IOJJICPIKKH TPOBOJIUMBIX
WCCJICTOBAaHHM, K CAMOCTOSITENIbHON MOATOTOBKE MyOTUKAlMK B OTEYECTBEHHBIX U 3apYyOEKHBIX
n3nanmsx (IMK-3);

CIOCOOCH K aKaJeMUYeCKOW MOOWIBHOCTH, aKTHUBHOMY MapTHEPCKOMY Y4YacTHIO B
pabote 3apyOeXHBIX HAYYHO-HCCIIEOBATENBCKUX JIA0OpAaTOPHA BO BpeMsi  HAyYHBIX
CTOXHUPOBOK, a TaKXKe IyTEeM TPE3CHTAllMd CTEHAOBBIX W YCTHBIX JOKIAJOB Ha HAyYHBIX
koHpepenmmsx (ITK-4);
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CHOCOOEH MPEACTABIATh UCTOPUUYECKUE ATAbl Pa3BUTHS HAHOTEXHOJOTHM, BaKHEHUIINE
OTKPBITUSI OTEUECTBEHHBIX YUEHBIX, HanOoJiee aKTyalbHble IPOOIeMbl, CBI3aHHBIE C CO3JaHUEM
Y IPUMEHEHUEM HAHOCHUCTEM M HaHoMarepuanioB B Poccuiickoii @enepanuu u B mupe (I1K-
5);

nPOU36800CHIBEHHO-MEXHONI02UYECKAA OeAMETbHOCHb:

cnoco0eH K Mpo(ecCHOHANBPHONW OJKCIUTyaTallud COBPEMEHHOTO OOOpYJOBaHUS H
npuOOpoB (B COOTBETCTBHU C LEIIMH Maructepckoii mporpammal) (ITK-6);

CMOCOOCH K COCTAaBJICHHIO METOJUYECKUX IOKYMEHTOB (B TOM 4YHCIE J1abOpaTopHOTrO
JKypHaja) Ipy IPOBEICHUH Hay4HO-HCCICI0BATEIbCKUX U JabopaTopHbiX pador (ITK-7);

CMOCOOCH Y4YacTBOBATh B ONTHMHU3ALMUHU CYIIECTBYIOUIMX METOIAMK CO3JaHHS H
MPUMEHEHHUS HAaHOCHCTEMH HAHOMATEpHAJIOB JJISl YCIENIHOW KOHKYPEHLMH Ha pbIHKE WA U
texHozoruit (I1K-8);

OpP2AHU3AUUOHHO-YRPABIEHYECKAA 0eAMeNbHOCHLb:

TOTOB K OCYIIECTBJICHHIO OPraHU3allMOHHBIX  MEPOIPHUATHH MO  pean3alnuu
3aMJIaHUPOBAHHBIX HAYYHO-UCCIIEI0BATENbCKUX PabOT, CIOCOOCH KOHTPOJIUPOBATH COOIOICHUE
TEXHUKH 0€30IIaCHOCTH U periiaMmenTa BoinosiHeHus padot (I1K-9);

CHOCOOEH TMPOBECTU OKCHEPTU3y HAyYHO-HCCIENOBAaTENbCKUX paboT B olmactu
Hanotexnosoruii (I1K-10);

CHOCOOEH PYKOBOAWTH KYPCOBBIMHU M JIPYTUMH KBaTH(PUKAIUOHHBIMH paboTaMu
oOyuaronuxcs (0akanaBpoB) u ctaxkepos (I1K-11);

rOTOB K KOOMNEpalWUd C KOJJIeraMH U paboTe B KOJUIEKTHBE, K OpraHu3aiuu paboThl
MaJibIX KOJUIeKTUBOB ucnonuureneit (I[1K-12);

NPOEKMHAs 0esIMeENbHOCIb:

CIOCOOCH y4acTBOBaTh B pa3padOTKe OW3HEC-IUIAHOB W OICHHBATH SKOHOMHYECKYIO
3¢ (PeKTUBHOCT, U BO3MOXKHOCTh KOMMEpLHUATH3AINN HAYKOEMKON MPOIYKIIMH —HAHOCHUCTEM,
HaHOMAaTePHaJIoB U u3zeaui Ha ux ocHoe ([TK-13);

CIOCOOEH  y4yacTBOBaTh B  MOJAIOTOBKE U peAIM3allMd  HAay4YHBIX IPOEKTOB
pecyOIMKaHCKOTO YPOBHS, a TaK)Ke MEXKAyHapoaHbIX rpanToB ([TK-14).

B pe3yabTare u3ydeHus AUCHUIIMHBI CTYACHT J0JIKEH
3HaTh:
® (OCHOBBI TEOPUHU KOPPO3HUOHHBIX MPOLECCOB B PA3TUYHBIX
cpemax.
® (CHOBHBIE UICTOUYHUKHU KOPPO3HMOHHOTO BO3/IEUCTBUS Ha
KOHCTPYKHI/IOHHI)IC MaTepI/IaJ'II)I pasnnqﬂoro HpOI/ICXO)KI[eHI/ISI nu
TOJIIIIUHBI.
® (CrnocoObl HAIEKHOCTH 000PYAOBAHUS OT MOCIIEICTBHUS
KOPPO3HMOHHOTO BO3ICHCTBUS, 3aIIUTY MAaTEPUATIOB OT
KOPPO3UH.
YMerTh:
(] OHeHI/ITB xapaKTep BIIMAHUA cpem,l Ha BaKOHOMepHOCTI/I HpOTeKaHI/IH KOppOSI/IOHHI)IX
MPOILIECCOB, BEIOPATh MaTepUAN U CIIOCOOBI €T0 3aIIUTHI OT KOPPO3HH.
Baagern:
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e MeToaMH OIICHKH KOPPO3UOHHON CTOMKOCTH MaTepuaja, ero BBIOOPOM ISl CO3/IaHMS
pabouell yCTaHOBKH, a TAKXKE €T0 3alUThl OT KOPPO3HH.

4. COJAEPKAHUE JUCHUIIJIMHBI 1 ®OPMbI OPI'AHU3AIIMU YYEBHOTI'O

MPOLIECCA

IMopsinkoBbIi
HOMep U TeMa

Kparkoe cogep:kanue TeMbl

Cooeporcamenvnotit Modyno «Koppozusa u 3auuma HGHOKPUCMANIUYECKUX MAMEPUAT08)

Tema 1. Beeneunue.
OcHOBHBIE YYEHUS O
KOPPO3UH
MaTepHuajoB

[IpsiMble 1 KOCBEHHBIE METO/BI TOTEPH OT Koppo3uu. Knaccupukarus
KOPPO3UOHHBIX paspylieHui. KonnuyecTBeHHbIE U KaU€CTBEHHBIEC OLICHKH
KOppo3uHU. BiusHue BHEIIHUX U BHYTPEHHUX (DAKTOPOB Ha pa3BUTHE
KOPPO3MOHHBIX pa3pymieHuil. Koppo3noHHsle cpebl 1 BUABI KOPPO3UH.
TepMonnHaMuKa 1 KWHETUKA B YUEHUSX O KOPPO3UH U 3alLUTE
Marepuaa.

Tema 2. Teopus

I'unote3sl @penkens, [lloTTku, 3akonsl @una. Teopus Barnepa,

OKHCJICHUA ApxapoBa. AncopOrys U KHHETHKA acopOIIiy KHCIOpoaa Ha

MaTepHajIos. HAHOKPUCTAIUIMYECKMX MATEPUANaX M SNUTaKCHAIbHbIX ILICHKAX.

AncopOums u

CUHETHKA JHecopOrusi, sHEprUs akTUBALUU JecopOuuu. BrnusHue agcopOuuu Ha

ancopoIH ¢u3nveckre CBOMCTBA HAHOKPUCTAJUIMYECKUX MaTepuanoB. Kopposus
METAaJUIOB, CIJIABOB U HEMETAJUIMYECKUX MaTEPHUAIIOB.

Tema 3. Jloka3zaTenbcTBa CyLIECTBOBAHUS MPOIIecca 3apo Iblieo0pa3oBaHus

3apozpieodpasoBa | oxucna. IIporcxosk/IeHHe MPOLEecca OKHCICHHUS C

HHUC B 3apo/ible0Opa3oBaHUEM B HAHOKPUCTAIMUYECKUX MaTepuanax u

MTOBEPXHOCTHBIX

OKHCHBIX IJICHKAX ,
UX OIIEHKH MX
OTIIEJICHUE OT
MTOTOKKH

XEMOAMUTAKCUATIBHBIX MJIEHKAaX. MeTOo1bl MOyuYeHHUs IIICHOK.
UccnenoBanue CTpyKTYpbl TOHKMX OKHUCHBIX clloeB (MeTozsl [IOM,
POM, PCA, OI'). OnieHka TOJIIIMHBI IJICHOK U UX OTACIICHHE OT

o 10Kk, OpUeHTAIUs TPOIYKTOB Peakiiuu (KOPPO3HH) Ha CBOMCTBA
SMUTAKCUAIBHBIX TUICHOK. BimsiHue QU3N4YecKuX U XUMUUYECKUX YCIIOBUM
Ha CKOPOCTh POCTa OKAJIMHBI (TEMIIEpaTypa, 1aBlIeHHEe, KOHIIEHTPAIUs
npuMecei, 1epeKToB).

Tema 4. JloxanbHas
KOppO3Us U
paspyluieHue
MaTepHajIoB

Koppo3ust MeTaioB 1 CIIaBOB B €CTECTBEHHBIX YCIOBUSX.
Koppo3nonHo-Mexanndeckue pa3pymeHusi MeTauioB. JledexTo
KpUCTAIITNYECKON pemeTKu. Poib 00beMHBIX 1e()eKTOB Ha Mpoliece
paspylieHus.

Tema 5. 3amura or
KOPpO3UHU

OCHOBHBIE TIYTH 3aIIUTHl METAUTMYECKUX U3/ICTTUNA OT KOPPO3HUH.
Meramnueckue 1 HEMETAUTMYECKUE 3allIUTHBIE TOKPBITHSL.
DneKTpoxuMHuYeckas 3amuTa. Bo3aeiicTBue Ha KOpPO3UOHHYIO Cpeny.

Tema 6. Mepbl
O0pBOBI C
KOPpPO3HEN.

JlernpoBaHue — Kak METOJ 3alMTHI OT Koppo3uu. XTO (a3otupoBanue,
LeMeHTalus, HuTpoueMenTanus). Auddysnonnas merammuzanus.




Mertoibl IIakKupOBaHU.

Tema 7.
DKOJIOTHYECKUE
ACTIEKTHI MPOOJIEMBI
KOPpO3HH.

OKOJIOTHYECKHUE ACITEKThI HpO6J’ICMBI KOPPO3HH.

TemaTn4yeckui miaan

ConepxaTeJbHbIi MOAYJIb : « Koppo3us u 3auuma Hanokpucmaiiuveckux Mamepuaiosy

KoaunuecTBO 4acoB

Ounas popma o0yueHus

3aounas opma o0yueHus

B T.U. B T.U.
= = o =
Ha3pauusi coepkaTeabHbIX 2| %5 Z g 2|8 |E
9 )
MOyJIeil U TeM ol = | 8] & 55« 2| 8 S| &5 s E =
O = o o |lg K S, = 5} = Q o B E S [
A 2| =2l s|ldvlTdgl =~ & = s |gelT\Q
) = Qg S = < 5) = o g S = <
= M| Ol A8 = X o | o e | o
2lg|e |5 2152 |5
= &8 |E 5| B |3 =
() = 1) ~
Tema 1. Beenenue.
OcHoBHBIE YYEHHS O 31 4 | 8 19 295 | 05 28
KOPPO3UH MaTepUaoB
Tema 2. Teopusi OKUCIIEHUS
MaTepuanoB. AacopOuus u 31 | 4|8 19 295|105 | 1 28
KMHETHKA afcopouuu
Tema 3.
3apojsliieoOpa3oBaHue B
IIOBEPXHOCTHBIX OKHUCHBIX 31 4 | 8 19 295 05 1 28
TUICHKAX , UX OLIEHKau UX
OTJIEJIEHUE OT MOJIOKKH
Tema 4. JIokanbHas K
ema 4. Jlo OPPOSHA | 51 | 4 | g 19 205 | 05 | 1 28
U pa3pylieHrne MaTepruaioB
Tema 5. 3amura OT K
HUITa OT KOPPO3HH | 51 1 4 | g 19 205 05 | 1 28
Tema 6. Mepsi 60pbOBI C
 CPHLDOP 31| 4 |8 19 295 | 05 | 1 28
KOppO3uei.
Tema 7. DKOJIIOTUYECKHUE
ACMEKThI MPOOIIEMbI 20| a8 18 39 1 6 3
KOPPO3HH.
Hmozo no
cooeprcamenbHomMy Mooy | 216 | 28 | 56 132 216 | 4 12 200
Bcezo uacoeé no mooynio
216 | 28 | 56 132 216 4 12 200




SMETOAUYECKHUE PEKOMEHJALUMU )1 TPOBEJAEHUSA JJEKIIMOHHBIX,

MPAKTUYECKHX U TABOPATOPHBIX 3AHSATHIA.

TeMbl JIEKIITUOHHBIX 3AHATHI

No Konuuecmeo
Ha3zeanue memuwi
n/n uacoe
1 |BBenenne. OCHOBHBIC YUCHHS O KOPPO3UU MaTEPHAIIOB 4
2 |Teopus OKHCIICHHUS MaTepruaaoB. AJCOpOIHS U KHHETHKA aICOPOIIHH 4
3apopIeodpa3oBaHUE B TOBEPXHOCTHBIX OKHCHBIX IJICHKAX , X OIICHKAH 4
UX OTIEJIEHUE OT IIOUIONKKA
4 |UloxanpHas KOPPO3Hs U pa3pylIeHUE MaTEPHAIIOB 4
5 [3ammra OT KOppO3UH 4
6 |Mepsl 60OpBOBI C KOPPO3UEH. 4
7 |9K0JIOrMYECKHe aCIIEKThl TPOOIEMbI KOPPO3HUH. 4
BCEI'O 28
TeMbl NpaKTHYECKUX 3aHATHI
Mo Konuuecmeo
Hazeanue memui
n/n yacoe
1 [Xumudeckue CBOWCTBA METAIJIOB B PA3IMYHBIX CPEax. 8
2 |BiusiHUE TeMIIEpaTypsl Ha CKOPOCTh OKHCIICHHS M ONpEIE/ICHUE dHEPTUH 8
AKTHBALMM KOPPO3HMOHHOTIO Ipoliecca
3 [DneKTpoXMMHUUYECKas KOPpPO3HMs METAIOB B  pAsjIMYHBIX  Cpejax. 8
OrnpezesieHre CKOPOCTH KOPPO3HH.
4 |CriocoObl 3aIuThl OT KOPPO3WH (JIAKOBBIE, TalbBAHMYECKUE TMOKPBHITHS). 3
HrHOUTOPHI KOPPO3HUHU.
5 |OueHka 3amMTHOTO ACHCTBHSI HHTHOUTOPA. 8
6 |Onpenenenre raIyOMHHOTO IMOKA3aTeNs KOPPO3HH. 8
7 |[DnurakcuanpHbBIE MIEHKHU. 8
BCET'O 56
6. METOANYECKHME PEKOMEHJIALIUU 11O OPTAHU3ALINU
CAMOCTOSATEJBHOU PABOTHI CTYJIEHTOB.
Opranu3anusi caMOCTOSITE/IbHOI pa0doThI CTYIEHTOB
Ne Konuuecmeo
Ha3zeanue memui
n/n yacoe
1 |Vcrnosue crmonnocty mienok [camunra-beapopera 19
2 [3aKOHBI pOCTa OKUCHBIX TNICHOK 19




3  |BausiHHE XMMHUYECKOTO COCTaBa, CTPYKTYPHI, BETMUHHBI Je()EKTOB, 19
KauyeCTBa IMOATOTOBKHU MOBEPXHOCTH M3JICIUI Ha CKOPOCTh AU y3HH.

4 |CtpoeHue okaaMHbBI 19

5 [BamuTHBIC aTMOChHEPHI 19

6 |Kopposust HaHOMaTepHAaIOB 19

7 |[DnurakcuanpHbBIE IEHKH 18
BCEI'O 132

7. AHAUBU Y AJIBHBIE 3AJIAHUS.
Tembl 1J11 BHINIOJIHEHHSI MHANBUAYAJIbHOI padoThl (TeMbl pedepaToB, CEMUHAPOB)

1. I3yyeHue BIUAHUSA TEMIIEPATypbl HA CKOPOCTb KOPPO3HH.

2. U3y4yenue BIUsSHUS TEMIEPATyphl HA TOJIIIUHY OKMCHOM IUIEHKH.
3. M3y4yeHne OKUCIIEHHUs Kelle3a Ha BO3yX€E IIPU TeEMIIepaType 300°C.
4. Mi3ydeHne OKHCIICHHS JKeie3a Ha BO3AyXe mpu Temmeparype 400 C.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUA
1.Onpenenenust OCHOBHBIX NOHATUI KOPPO3UH METALIOB.
2.IIpsiMble 1 KOCBEHHBIE METO/BI OT KOPPO3HUH.
3. Knaccuduxanus Koppo3nOHHBIX pa3pyIIeHUH.
4. Koppo3HOHHBIE Cpeibl U BUIbI KOPPO3HUHU.
5. TepMonmHamMKKa ¥ KHHETHKA B YYEHUH O KOPPO3HUH U 3aIlUTE MaTepuana.
6. Teopust OKUCIICHHSI MATEPUAIIOB.
7.T'unore3sl ®penkens, [lloTTky, 3akonsl Ouna, Teopus Baruepa.
8. Koppo3wust MeTayuioB, CIijIaBOB M HEMETAJUIMIECKUX MaTEepPHAaJIOB.
9. OCHOBHBIE TYTH 3aAIIUTHl METAUNTMYECKUX U3/IEIUN OT KOPPO3UH.
10. Koppo3nOHHO-CTOHKHE TIOKPBITHSL.
11. Bo3zeiicTBre Ha KOPPO3IUOHHYIO Cpeay.
12. JlerupoBaH#e Kak METOJI 3aIIUTHI OT KOPPO3UH.
13. MeTo/1p1 HAaHECEHUSI 3aLUTHBIX OKPBITHI.
14. IInakupoBanue.
15. ludpdy3nonnas metamuimzanus.

9. OBPA3ELl MOAYJBHOI'O KOHTPOJIA
(obpazey sapuanma u Kpumepuu OyeHU8aHus,)

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBbIIA YHUBEPCUTET»
OU3NKO-TEXHUUECKHH (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanwt

Mazucmepckas npoepamma: Hanomamepuabl U HAHOMEXHOI02UU

IIpoepamma noocomosku: Mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna KOPPO3HA U 3AIIIUTA HAHOKPUCTA/UTHYECKHX

MATEPHAJIOB



MOAYJIbBHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
1. OcHOBHbIE MyTH 3aIIUTH METAJUIMYECKUX U3AETUI OT KOPPO3HUH.
2. llnakupoBaHwue.
3. Koppo3noHHO-CTOWKHE MOKPHITHS.

VYTBepKIIeHO Ha 3aceaHnu Kadeapoil TEOPETUIEeCKOH (PU3HKHM N HAHOTEXHOJIOTHH,
poTOoKoJ Ne or“ ” 20 r.

3aB. kadeapoii

IIpenonasareins

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 10
3aganue 2 10
3aganue 3 10
Bcezo 30

10. OBPA3EIl DK3AMEHAIIMOHHOT'O BUJIETA
(meopemuueckue 80NPoOCyl K IK3AMeHY, obpazey ouiema u Kpumepuii OyeHUSaHus1,)

Teopemuuecmte 680NPOCHL K IK3AMEH)Y

10

1. Knaccuduxanuss KOppO3HOHHBIX IMPOLIECCOB MO MEXaHU3MY, YCJIOBHUSM IHpPOTEKaHUS M

XapakTepy pa3pylieHus.
XuMHUecKas U ra3oBasi KOppO3usl.
DNEeKTPOXUMHYECKAst KOPPO3HSL.
TepmoanHaMuka IpoTeKaHus mpolecca.
AncopOuus.

O06pazoBaHue MIEHOK MPOAYKTOB KOPPO3HH.
CIUIOIIHOCTD TUIEHOK.

CtpoeHue OKalnuHBbI.

©ooNoORAWLDN

Ka4yecTBa MOAJI0KKH Ha CKOPOCTh KOPPO3HOHHBIX MPOIIECCOB.

10. Koppo3uoHHbIe cpebl.

11. Koppo3us MeTauioB, CIJIaBOB, HEMETAJUIMYECKUX MAaTEPHAIIOB.
12. MeTozp! 3aIIMTHI U3IENUI OT KOPPO3HUH, UX CYTh U OCOOEHHOCTH.
13. Dkonoruyeckue aceKThl MPOOIEMBbI KOPPO3HH.

rOY BIIO «IOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
®u3HnKo-TeXHUYECKUH (PaKyIbTeT

Hanpasnenue noocomoexu: 23.04.03 Hanomamepuanwt
Mazucmepcras npoepamma: HAHOMamepuaibl U HAHOMEXHON0ZUU
IIpoepamma noozomoexu: Mazucmpamypa

Cemecmp 3

BnusiHue XMMHUYECKOro cOCTaBa, CTPYKTYPbI, BEIMYMHBI Je(EKTOB, TEeMIIepaTypbl
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Yuebnas oucyunnuna KOPPO3HA U 3AIIIUTA HAHOKPUCTA/ULTHYECKHX
MATEPHAJIOB

BUJIET Nel
1. Knaccuduxanus KOppo3HOHHBIX IPOLIECCOB.
2. CTpoeHue OKaJIHHBI.
3. Merobl 3alUTHI U3IETUNA OT KOPPO3UH.

YTBepkaeHo Ha 3acedaHum Kadeapod TeopeTHdecko (UMK W HAHOTEXHOJOTHUH,
poToKoJ Ne or“ ” 20 r.

3aB. kadeapoii

DK3aMeHaTop

Kpumepuu OUyeHUueanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3ananue 2 15
3aganue 3 20
Bcero 50 anoB

11. KPUTEPUU OHEHUBAHUA
ITo xypcy «Koppo3us ¥ 3amnuTa HaHOKPUCTAJNIMYECKUX MATEPUaIoBy IPEAIoJaracTcs IIpOBEIeHUE
IIPOMEXYTOUHOM aTTeCTallui B BUAE MOJYJIbHOTO KOHTPOJIS, BHIIOJHEHUE UHANBUIYaJIbHOU paOOThI
1 DK3aMEHa. JK3aM€EH CIA0T CTYACHTHI C LIEIbI0 NOBBIIEHUS PEHTHHTA.

Pacnpeodenenue 6annos, Komopwvie Mo2ym noayuums cmyoeHmvl
6 npoyecce u3y4eHus OUCUYUNIUHbL

Oprasu3zanmoHHo CPC Bcero
yueOnast pabora NupuBuayansbuas | MoayiabHblil | MaauBuayaabHas
CTyACHTA padora KOHTPOJIb | TBOpYecKkasi pabora
Max 10 6amnoB max 5 6amioB max 30 max 5 6amios 100 6amoB
OamnoB

IIxana coomeemcmeusn 641106 HaMMOHaJIbHOﬁ uiKaie

Ouenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM 1IKaJje Ouenka no
no mxkaJje | 100-6amibHoM (3x3ameH, 1uddepeHIMPOBaAHHBIN 3a4eT) roCy/1apCcTBeHHOM
ECTS mKaje mKaJje (3ader)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a9TCHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBJIIETBOPUTEIIBHO) 3aYTEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO TTOBTOPHOM CAAa4YM MPH YCIOBHU
00513aTeIbHOTr0 HabOpa JONOTHUTENBHBIX 0aJIOB
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
ITPOLECCA.

Jlexk1moHHbIE U MPAKTUYECKHUE 3aHATHs 10 ydeOHoU nucuuiuinHe «Koppo3us u 3ammra
HAHOKPHUCTAUIMYECKUX MATEPHANIOB» IPOBOIATCA B yueOHoll naboparopun «Dusmnka
TudIIeKTpuKkoB» Ne 013, 00OpynOoBaHHONW KOMIUIEKTOM ydeOHOW MeOenu Ha 18 mocamouHbIxX
MeCT, KOMIUIEKT pabouero Mecta MpernojaaBarelis, MeJaoBas J0CKa, | ycTaHOBKa JJIsl H3MEPEHUs
KPUCTAIJIMYECKUX CBOWCTB MarepuanoB,l M3mepurenbHbiii kommeke P2-23A,1 HoyTOyk ¢
JMILIEH3MOHHBIM  IPOrpaMMHBIM  obOecriedeHueMm, JgoctynoM kK  cetu  Murepuer, 1
MYJBTUMEAUNHBIN IPOEKTOP, 1 AKpaH MepEeHOCHOM.

CamocrodrenbHas paboTa CTyI€HTOB IPOXOAUT B YUTaIbHOM 3aie Ne 3 aBropedepaToB 1
JTUCCepTalui, YKOMIUICKTOBAaH KOMIUIEKTOM ydeOHoW wmeOenmu Ha 50 mOCago4YHBIX MECT,
OCHAIlleH KOMIIBIOTEPOM B KOMIUIEKTe (2 INT.), pacmnoiiokeH mno anpecy T. JloHeuk, mup.
Tearpanbubiii, 13, xkab. 106.

WuouBuayanbHble W IPYNIOBBIE KOHCYJNBTALMKM  CTYACHTaM JUId  IIPOBEICHUS
CaMOCTOSITENIbHOW Pa0OThI MPEIOCTABISAIOTCS B KaOuHeTe Kadeapbl TeopeTHdecKol (QHU3UKU U
HaHOTEXHOJIOTHH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenn Ha 12 1ocagoyHbIX MecCT,
OCHAIIIEHHOM KOMIIBIOTEPOM B KOMIUIEKTE (1 LIT.), IPUHTEPOM, CKAHEPOM, PACIIOIOKEHHOM IO
anpecy 1. loneux, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue

Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumeHoBaHue

n/n B Ou0JmoTeKke BEpPCHHU B

TlonHY IBC

OcHognasa numepamypa

1. Kopposus u 3ammura metamioB [Tekcr]| : c¢6. Hayd. Tp.
Beim. 6 / [penkon.: C. M. benornazos (oTB. pen. u np.)] ; 3
Kanununrpaackuit roc. yu-T. - Kanmuaunrpaz, 1983. - 152
C.

2. Tepexo C. B. ®usuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 4
«louHY» - Honeuk: JouHY, 2013. — 418 c.

3. ITyn, Y. II. HanorexHonoruu : y4ed. mocobue amus
CTY/IGHTOB, OOYYaloIUXCS IO HAaNpPaBICHUIO MOJIrOT.
"Hanorexnonoruu" / Y. [1ymn, ®@. OysHC ; mep. ¢ aHTII. IO 8
pen. HO. U. T'onoBuna. - 3-e u3n. - M. : Texnocoepa,
2007.-375c.

4, I'ycee A. WM. HaHomarepuanbl, HaHOCTPYKTYpBHI,
Ha”otexHonoruu / A. U. I'yceB. — Uzn. 2-e. — Mocksa: 6
duzmarnut, 2009. — 414 c.

S. HanoTtexHomorun M coenuanbHble MaTepuaibl : yudeo.
nocodbue Mg CTYACHTOB BY30B, O0OydYaroIIMXCS IO
HanpasieHuto noarotosku 140140 - Texn. ¢usuka / 1O. 2
I1. Connues, E. U. IIpsaxun, C. A. Bonorxkanuna, A. I1.
ITerkoBa ; mox pexn. FO. I1. Conurnesa. - Cankr-IlerepOypr
: Xummsaart, 2009. - 334, [1] c.

Jonoanumenvnas numepamypa

6. Paues, X. JI. CipaBounuk no koppo3uu / X. []. Paues, C.
T. Credanona ; mep. ¢ 6onr. C. . HelikoBckoro ; moj 6
pen. H. . Ucaesa. - M. : Mup, 1982. - 519 c.
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7. 3amMTHBIE METAUIMYECKUE W OKCHJHBIE TTOKPBITHS,
KOppO3us METaJUIOB M WCCIEAOBaHHS B O0JacTu
aieKTpoxumMud : cO. cT. / mox pen. H. I1. denorrena ; AH 6
CCCP, Ota-uoue o0Om. W TeXH. XHMMHH. - MOCKBa-
Jlenunrpan : Hayka, 1965. - 438 c.

8. Koppo3us u 3ammra KOHCTPYKIIMOHHBIX METATHYECKUX
marepuaioB : ¢0. ct. / mox pea. H. JI. Tomamona. - 3
Mocksa : Mamrus, 1961. - 260 c.

9. l'onmoun, FO. W. BBenmenme B HanorexHuky / FO. .
I'onoBuH. - M. : Mamunoctpoenue, 2007. - 493 c.

10. |Ilomyuenme ©W  HCCIENOBAaHME  HAHOCTPYKTYP
71a00paTOPHBIN MPAKTHKYM IO HAHOTEXHOJOTUSM / [A. A.
EBnokumos u np.] ; mox pen. A. C. Curosa. - Mocksa :
BMHOM. JIa6. 3nanuii, 2010. - 146 c.

11. | Cyzpanes, U. I1. HanotexHonorus : pu3snko-xumus
HAHOKJIACTEPOB, HAHOCTPYKTYpP U HaHOMartepuayos / .
I1. Cyznanes. - 2-e u3a. - Mocksa : URSS : JIuGpoxowm,
2009. - 589 c.

14, UHO®OPMALUMWOHHBIE PECYPCbI
(¢ yrasanuem nazeanus u NOIHO20 NEKMPOHHO20 AOpeca)
Hayunas snexrponHast 6ubdaunorexka www.elibrary.ru.
Caiit kommannu POCHAHO http://www.rusnano.com/
OopasoBarenbHbie pecypesl «Eaunoe okHoy http://window.edu.ru/window/library
Kuwnro-monck. http://www.knigo-poisk.ru

el S

15. MPOI'PAMMHOE OBECHEYEHME (nipu Hanu4un)
1. Windows 7 PRO (xoprniopatuBHas nutensust JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nunensus JOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (nuuensust mporpammer DreamSpark st BbICIINX y4eOHBIX
3aBeICHUN);
4. Jluuensun GPL, Apache, BSD st cBoboanoro nporpammuoro obecreuenusi: FreeLab,
Scilab, Free Pascal, Autuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mporpamMMa paccMOTpeHa M MepeyTBEep)KIeHa Ha 3aceJaHuM Kadeapsl
TEOpEeTUYECKON (PM3UKU U HAHOTEXHOJIOTUH C U3MEHEHUsIMU (0e3 n3MeHeHui) Ha 20 TOJI.

(13 2

ITporokomn Ne oT 20 T

3aB. xadempoit

PaGouass mporpamMMa paccMOTpeHa H TIEpeyTBEpXKISHa Ha 3aceJaHudu Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ U3MeHeHusIMH (6e3 n3MeHeHuit) Ha 20 roJ.

ITporoxoi Ne or“ 7 20 1.

3aB. xadeapoit



http://www.elibrary.ru/
http://www.rusnano.com/
http://window.edu.ru/window/library
http://www.knigo-poisk.ru/

