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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.[1B.04.01 KoHTponb 1 3KkcnepTusa npoAyKUuMu NponsBoAcTBa HaHOMaTepuanoB

1. Kog n HaumeHoBaHue HanpaBneHua nogrotoBku/cneyunansbHocTu: 04.03.02 Xumung,
du13MKa 1 MexaHuka maTepmanosB

2. Mpodunb noaroToBku/cneuymanusauua: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUUNMIUHLI: Kadeapa matepuanoBegeHna u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenm nporpamMmmsbl. KOCTp}OKOB BI/IKTOp (De}J,OpOBVI‘-I, OOKTOP XMMUYECKUX HaYK,
OOUEHT

7. PekomeHaoBaHa: Hay4HO-METOANYECKMM COBETOM XMMUYECKOro dpakynbTeTa, NPOTOKON
Ne10-03 ot 27.03.2025

ommemku 0O rpoOsieHUU 8HOCSIMCS 8PYYHYHO)

8. YuebHbIn roa: 2027-2028 CemecTtp(bl): 6



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

Llenb: doopmupoBaHue npodeccroHanbHbiX KOMNETEHLUIA, HEOOXOAUMBIX ANS peanu3auun
obLenpodeccroHansHoM, NPOM3BOACTBEHHOM U HayYHO-UCCNEOOBATENbCKON AESTENBHOCTY

3apauu: npuobpeTeHne CTydeHTamn B paMkax OCBOEHMSI MaTepuana 3HaHui MeTooB aHanusa
maTepuvaroB ¥ HaHOMaTepuMaroB; OCBOEHME CMPaBOYHOWN NMTepaTypbl U NEPUOANYECKNX
N34aHui No TemaTuke AUCUMNIMHDI; BblpaboTka HaBbIKOB NPUMEHEHMS NONYYEHHbIX 3HAHUI
npu akcnepTn3e MaTepuanos 1 HaHOMaTepuarnos.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:
B1. YacTb, bopmmpyemas ydyacTHMKammn obpasoBaTenbHbIX OTHOLLIEHUN.

[na ycnewHoro OCBOEHUS OaHHOW AUCLMNIUHLI, CTYOEHT OO0JDKeH npeABapuTeribHO
n3yunTb crnegyrowme gucumnnmHbl: Matematuka; ®usmka; Obwas n HeopraHMyeckas XMMUS.
HdaHHas gucumnnuvHa  9BNseTcs  NpejwecTBylowen  Ons  creayowmx  AUCUUNIIVH:
HaHoMaTepwuarbl, HQHOTEXHOSTOTUW.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMu OCBOEHUs o6pa3oBaTenbHOMN
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kopn HaseaHue Kopa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEHL MU
MK-4 | CnocobeH npoBoanTtb | MK-4.1 | BeinonHsaet 3HaThb: CTaHOapTHble TexHonorn4yeckune
aHanua CbIpbs n CTaHOapTHbIe onepauum  ONS  XapakTtepusauuum  CbipbS,
KOMMOHEHTOB, TEXHOMNOrMYeckMe | NMPOMEXYTOYHOM UM KOHEYHOW  NPOAyKLMM
aTTecTauuto onepauun ans npo13BoACTBa MaTepuaros;
NpOV3BOAUMbIX Xapaktepusaumm | yMeTb: BbINOSHATb cTaHgapTHble
MaTepuanos no Cblipbs, TexXHonormyeckne onepauumn ans
CTPYKTYpe n NPOMEXYTOUHOM XapakTepusaumm  Cblpbsl, MPOMEXYTOYHON U
cBOWCTBaMm N KOHeYHOoM KOHEeYHOom npoaykumnm npon3sonacTaa
npoayKuum mMaTepuarnos;
npou3BoacTBa BNafeTb: HaBblkaMW BbIMONHEHUSA CTAHOAPTHbIX
maTepuarnoB TEXHOMNOrMYEeCKNX onepauun ans
XapakTepmsauum Cbipbsl, MPOMEXYTOYHOW U
KOHEYHOMN NpoAYyKUUK Npon3BOACTBA
mMaTepuanos;.
MK-4.2 | CocTtaBnseT 3HaTb: OCHOBHble TpeboBaHWsA, NpeabsABsSeEMbIe
NPOTOKOSbI K npoToKonam aTTectauuMu Marepuanos w
aTTecTauum oT4yeTaM O BbINOMHEHHON paboTe;
MaTepuanos u yMeTb: MPOTOKOMbl aTTectauuMm maTepuanoB U
OTYETHI O OTYETHI O BbINOMHEHHON paboTe B COOTBETCTBUM
BbIMOSIHEHHON C 3agaHHoun dopmon;
paboTte B BNadeTb: HaBblkaMW COCTaBIIEHUS MPOTOKOMOB
COOTBETCTBMM C aTTectauMm  MaTepuarioB U OT4eTOB O
3afjaHHown BbINOMHEHHON paborTe;.
dopmon
MK-5 | CnocobeH Bblbupath | MK-5.1 | Buibupaet 3HaTb: TEXHUYeckMe cpeacrtBa U MeTonbl
TEXHUYECKNE cpeacTBa TeXHu4eckune UCNbITaHW HAHOMATEPUWAIoB.;
U MeToabl MCNbITaHWUI cpencTea u YMeTb. MNPUMEHATb TEXHUWYECKUEe CpencTBa U
MaTepuanos ans MeToabl MeTOoAbl NCMbITAHUI HAHOMAaTEepPUanoB;
peLueHuns ncnbITaHWn BnageTh: HaBblKamu NCMNONb30BaHUs
TEXHOMOrMYEeCKNX TEXHUYECKNX CpeacTBa M METOOOB MCMbITAHUS
3afad, NnocTaBrEHHbIX HaHomaTepuWarnos;.
cneunanuctom 6onee
BbICOKOWN
KBanudumnkaumnm
MK-5.2 | MNMogrotaBnuBaeT | 3HaTb: OCHOBHble TpebOoBaHMA K MOArOTOBKE
00 BEKTDI HaHOMaTepuanoB K UCMbITAHUSAM;




VCNbITAHUN U
COOTBETCTBYHOLLIE
e obopynoBaHue

yMeTb: TMNOAroTaBnvMBaTb HaHomaTtepuanbl K
UCMbITaHNAM c MCMoNb30BaHUEM
COOTBETCTBYHOLLErO 06OPYAOBaHUS;
Bnagethb: HaBbIKaMm

HaHOMaTepUaroB K UCMbITaHWSM;.

NoaroTOBKK

MK-5.3

OdbopmnsieT
Heobxoaumyto
OOKYMeHTauuo B
COOTBETCTBMM C
nmetoLmmmncs
TpeboBaHnsiMn

3HaTb: OCHOBHble TpeboBaHWSA K OGOPMIIEHUIO
OOKyMeHTauum no uToram ucnbITaHWn
HaHOMaTepuanos;

ymMeTb: noarotaBnvMeBaTb AOKYMEHTaAUMIO  NO
nToram UCnbITaHUM HaAHOMaTepuarnos;

BMageTb: HaBblkaMy NOATOTOBKW AOKyMEHTaLuu

no uToram mUcnblTaHum HaHOMaTepunasos;

12. O6bemM gucuMNNuHbLI B 3a4eTHbIX eauHuuax/yac — 3/72
dopma NpomMeXXyTOYHOM aTTecTalum — 3a4er.

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpynoemMKkocTb
[lo cemecTpam
Bua yuebHon paboTbl Bcero
Ne cemecTpa Ne cemecTpa
3
KoHTakTHasa pabota
nekuum 36 36
npakTudeckme 36 36
B TOM 4YuMChe: nabopartopHble
KypcoBas pabota
CamocTtosTensHas paborta 36 36
lMpomexyToyHasa aTTecTaums
UToro: 108 108
13.1. CopepxaHme AUCLMUNIINHBI
Na Peannsauus
asgena
HanmeHoBaHue pasi
n ONCUMNIWHBI C
pasgena CopepxaHve pasgena QucCLUninHb
/ NMOMOLLIbHO
AUCUMNIUHBI o
n OHITanH-Kypca,
QYMK
1. lekuum
1 | HaHomaTtepuan | TepmuHonorns. OCHOBHbIE 3Tanbl  PasBUTUS  HAHOTEXHOMOTUN. | -
bl. OcHoBbl  knaccudukaumm  HaHomaTepuanoB. OCHOBHblIE  TUMbI
Knaccudvkaum | crpykryp HaHomatepuanoB. OCOBEHHOCTV MOBEAEHUs! OGBLEKTOB
AW Tunel HaHomupa. Moaxoabl «CBEpPXY-BHU3» U KCHU3Y-BBEPX» K MOMYyYEHMIO
%TBpgﬁgsé HaHoMaTepuWaros. Mpumepsl HaHOMaTepuWarnos. Pa3mepHbie
HaHoMaTepuar 3aBMCMMOCTH CBOWCTB HaHoMaTepuWanos. CtpykTypa
oB HaHomaTepuanoB. XapakTepUCTUKN OUCMEPCHOCTU HaHOMaTepuaros.
lMoBepxHOCTb, rpaHuLbl, mMopdornorus HaHOMaTepuWarnos.
MexaHu4eckue, dmsmyeckue " XMMWNYECKMECBOWCTBA
HaHOMaTepWarnos.
2 | Cnocobwbl TexHonorna ¢opmMoBaHWUs usgenun n3 HaHonopowkoB. Metoabl C | -




nosty4eHuns Mcnosib30BaHNEM amopdusauymm. TexHonornyeckme OCHOBBbI

06BLEMHbIX nony4yeHMe HaHoOMaTepuanoB C WCMOMb30BAHUEM WHTEHCUBHOM

CH)gHomaTepman nnacTuyeckon aedopmaumi. MeTonbl MONyYeHNst HaHoOMaTepWarnos ¢
MCMONb30BaHMEM NOPOLUKOBON MeTannypriv.

Cnocobbl

nONy4eHS TexXHONOrMH, OCHOBAHHBIE Ha (DU3MHECKVX MPOLIECCAX OCAKAEHNS

HaHomaTepuan | HaHOMATep1arnos 13 NapoBoVi (haskl: TEPMUECKOE MCnapeHie

OB C mMaTtepuarnos, KaToaHOe N MarHeTPOHHOEe pachbifieHne, MOHHOoe

MCMOMb30BaHMe | OCaXOeHUe U MOHHOE MNakupoBaH1e, MOHHAsA UMMaHTaLus.

M TEXHOIOIIA,
OCHOBaHHbIX Ha
XUMWNYECKNX U

BbICOKOCKOPOCTHOE ra3onnaMeHHOe HarblfeHne, NnasmeHHoe
HanblneHne, nasepHoe nermpoBsaHne n MnnaHTauua, nasepHada
amopdunsaumns NoOBEPXHOCTU.

busnyecknx .

npoueccax XvMuyeckoe ocaxgeHue HaHomaTtepuanoB u3 napoBon asbl.
OcaxgeHne martepuanoB C UCMOMb30BaHWEM Mria3mbl TrEKLWEro
paspsga. CeetoBass M anekTpoHHas nutorpadusa. OcaxgeHve u3
pacTBopa MeTannoopraHU4ecknx CcoeguHeHun. Xumudeckoe wu
3ANEKTPOXMMUNYECKOE OKUCIIEHNE.

KoHTponb BnusiHne pasmepa 4actuy, Ha 0COOEHHOCTU X XUMUYECKUX CBOWCTB U

cocrasa, PEaKUMOHHYIO CrNocOBHOCTb. PasMepHble adeKTbl: TpuBUarbHble

gﬁg’:lgf’b' " (M3MeHeHne TEPMOAMHAMUYECKNX U KMHETUYECKUX CBOWCTB CUCTEMBI

MexaHnueckux | C  YMEHbLUEHMEM pasmepa 4acTWu); WCTUHHble (Ka4ecTBEHHble

CBOVICTB npeobpa3oBaHUsA CBOWCTB CUCTEMbI C YBENUYEHUEM AUCMEPCHOCTH).

HaHomatpuano | [MpuyrHblI BO3HUKHOBEHUSI pa3MepHbIX 3pdeKToB.

B BnusHve mopdonorum, CTPyKTypbl HaHOYaCTWL, Ha MexaHu4eckue
cBOWCTBa. BnuvsHWe HaHOCTPYKTYp Ha MexaHu4eckue CBOWNCTBaA
HaHokoMno3utoB.  OcobGeHHoCTM  dpyHOAMEHTanbHbIX  CBOWCTB
MarHeTMKOB B TOHKOMMEHOYHOM COCTOSIHMM. Ponb noBepxHOCTM W
pa3MepHoro gakropa B POpMMPOBAHUN MAarHUTHON aHU3OTPOMNUN.
UHTerpanbHble MeToAbl onpedeneHvs pasMepoB  HaHo4dacTuu,.
CegumeHTaumnoHHbIN aHanu3. MeToapl paccesiHus cBeTa: perneeBckoe
paccesiHue, AMHaMW4YecKoe paccesiHue. PaccesiHne peHTreHOBCKOro
nanydyerus. Metop Lepepa.

OnpegeneHne U KOHTPOIb 3MEMEHTHOro, CTPYKTYPHOro M ¢ha3oBoro
coctaBa HaHomatepuanoB. O630p OCHOBHbIX METOAOB U CpaBHEHWE
NX BO3MOXHOCTEN.

Buonornyeckoe | MoHsTWe M 3agaun HaHOTOKCMKOMOrMK. NcTopusi HAHOTOKCUKOMOMUW.

Aeuncreue Mpumepbl OCTPOrO UM XPOHMYECKOrO AEWCTBUSI BbICOKOAMUCMEPCHOW

HaHoMmaTtepuan | npinu. OcobeHHOCTU OEeNCTBUS YacTuUL, B HAHOPa3MEPHOM COCTOSIHUMN.

oB OpraHbl-MyLIeHN anst HaHo4YacTuu,. Mpumepbl TOKCUYECKOro AENCTBUSA
HaHo4YacTUL, MeTanmoB, YrNepoAdHbIX HaHoyacTul, MNOMIMMEpPHBIX
HaHodacTuy. OueHka pucka npyv BO3AEWCTBUM HaHOMaTepuaros.
OrpaHun4yeHusa Ha ucnonb3oBaHWe HaHoMaTepuanoB. MeToabl OUEHKM
6e3onacHocTn HaHomaTepuanoB. Cpeacrtea 3awuTbl Npu paboTe C
HaHoMaTepuanamu

2. MpakTnyeckue 3aHATUA

HaHomaTepuna | TepmuHonorusi. OCHOBHble 3Tanbl  pasBUTUA  HAHOTEXHOMOTWIA.

bl OcHoBbl  knaccudukauum  HaHomatepuanoB. OCHOBHble — TWMbI

Knaccudukal | crpyktyp HaHomaTepuanoB. OCOGEHHOCTV MOBEAEHUS] OGBEKTOB

WA 1 TUNbI HaHoMmupa. Moaxoadbl «CBEpPXy-BHU3» U «CHU3Y-BBEPX» K MOMyYeHMIo

gs%/;gsé HaHomMaTepmanos. |_|PI/IMepr HaHoMaTepuarnos. Pa3mepHbie

HaHoMaTepuarn 3aBMCMMOCTM CBOWICTB HaHoMaTepumanos. CtpykTypa

oB. HaHOMaTepuanoB. XapaKTepucTuku AMCNEePCHOCTM HaHOMaTepuarnos.
lMoBepXxHOCTb, rpaHuLbl, mMopdornorus HaHoMaTepuWarnos.
MexaHu4eckue, dusmnyeckmne 7 XUMWNYECKNECBOWCTBA
HaHOMaTepWanos.

Cnocobbl TexHonornss copmMoBaHUs M3gernuMn u3 HaHonopolwkos. MeToabl €

nony4eHns ucronb3oBaHMem  amopdusauun.  TeXHONOTMYeckue  OCHOBBI

ggsgmgrlexpman nony4eHne  HaHomaTtepuanos C  MCMonb3oBaHNeM WHTEHCUBHOWN

oB nnactuyeckon gedopmaummn. MeToabl NOny4eHMs HaHOMaTeprarnos ¢
MCMNOMb30BaHNEM NMOPOLLKOBOW MeTannypruu.

Cnocobbl

TexHONornn, oCHOBaHHbIe Ha M3MYECKMX NpoLeccax OcaXaeHust




nosly4yeHus HaHoMaTepwmasnos U3 NapoBon drasbl: TEpMMYECKOE UCNapeHne

HaHOMaTepunan | martepmanos, KaTogHOE M MarHETPOHHOE pachblfieHne, NOHHOEe

OB C OCaXOeHne 1 MOHHOE NMaKkMpoBaHWe, MOHHAsA UMMNaHTaUus.

MCNONb30BAHN | BLicokoCKOPOCTHOE ra3onnamMeHHoe HarbineHne, NnasMeHHoe

'?gIXHOJ'IOFI/IVI, HanblneHne, nNasepHoe nermpoBaHme 1 UMNaHTauus, nasepHas

OGHOBAHHbIX amopdusaunsa NnoBEPXHOCTH.

Ha XvMuyeckoe OCaxaeHwe HaHomaTepuanoB W3 napoBon hasbl.

XUMUHECKMX N | QcapaeHne maTepuarnoB C WUCNOMb30BaHWEM Mra3Mbl TrELEero

(n*)p”s;::gggx paspsga. CeetoBas M 3NeKTPOHHas nmorpacpvm. OcaxpgeHnne un3
pacTBopa MeTannoopraHMyeckmx CcoeavHeHun. XumMuyeckoe wu
3MNEKTPOXMMUYECKOE OKUCIIEHNE.

4 | KoHTponb BnusiHne pasmepa vactuy Ha 0COBEHHOCTU UX XMMUYECKNX CBONCTB U
cocraea, PEaKLUMOHHYI0 CrnocoBHOCTb. PasmepHble aMeKTbl: TpUBUarbHbIE
gﬁg’ﬂgf)b' " (M3mMeHeHne TepMoaAMHaMMUYECKUX U KMHETUYECKMX CBOWCTB CUCTEMBI
MexaHuueckux | € YMEHbLUEHWeM pa3mepa 4acTuu); WCTUHHbIE (KaYecCTBEHHble
CBOVICTB npeobpasoBaHns CBONCTB CUCTEMbI C YBEITMYEHUEM AMCMEPCHOCTM).
HaHomatpuano | [puynHbl BO3HNKHOBEHUSI pa3MepHbIX 3 EKTOB.

B BnusiHne mopdonornm, CTPyKTypbl HaHOYacTWUL Ha MexaHuveckue
cBoncTBa. BnwusHue HaHOCTPYKTYp Ha MexaHu4yeckne CBOWCTBa
HaHokoMno3uTtoB.  OcobeHHOCTM  (hyHOAMEHTanbHbIX  CBOWCTB
MarHeTUKOB B TOHKOMSIEHOYHOM COCTOSIHMU. Porfb MOBEpPXHOCTU WU
pasmepHoro daktopa B OpMMPOBAHUN MArHUTHON aHU30TPONNN.
MHTerpanbHble MeTOAbl OMNpedeneHnss pasMepoB  HaHO4YacTUL.
CegnmeHTaUMOHHBIN aHanu3. MeToabl paccesiHus CBETa: perneeBcKoe
paccesiHue, AMHamMu4eckoe paccesiHne. PaccesiHne peHTreHOBCKOro
nsnydvenus. Metop Lepepa.

OnpegeneHne M KOHTPOSb 3NEMEHTHOrO, CTPYKTYPHOro u ¢asoBoro
cocTtaBa HaHomaTtepuanoB. O6G30p OCHOBHbIX METOLOB W CpaBHEHWE
X BO3MOXHOCTEMN.

5 | Buonoruyecko | MoHsATUE U 3aJayMm HAHOTOKCUKOMOrMM. MICTOpUSi HAHOTOKCUKOOTUM.
e nevncTeve Mpymepbl OCTPOro U XPOHMYECKOro AEWCTBUSA BbICOKOAMCNEPCHOM
HaHomaTtepuan | npinn. OcobeHHOCTN AEACTBUS YacTul, B HAHOPa3MEPHOM COCTOSIHUM.
0B

Opl’aHbI-MVILLIGHVI Aana HaHo4acTud. anIMepr TOKCUYECKOro AENCTBUS
HaHo4YacTuy MeTannoB, YyrnepogHbiX HaHO4YacTuy, MNOJIMMEpPHbIX
HaHo4vacTuu. OueHka pucka npwu BO34eNCTBUN HaHoOMaTepuaros.
OrpaHI/I‘-IeHVIFl Ha ncnonb3oBaHMe HaHOMaTepunanosB. MeToabl OLEHKM
©e3onacHocTu HaHOMaTepunarnos. Cpeﬂ,CTBa 3awunTbl npu pa60Te Cc
HaHoMaTepuaniammn

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Ne Bugpl 3aHaTUN (4acoB)
h HanmeHoBaHue pasgena CamocTosTe
n/ MpakTnye
n ONCUMMNUHBI Jlekuyum ke JlabopaTopHble nNbHas Bcero
paboTta
HaHomaTepuansl. 4 4 4 12
1 Knaccudukaums v tinbl
cTpykTyp. CBOncTBa
HaHOMaTepuarnos.
2 Cnocobbl nony4yeHnss 06bEMHbIX 6 6 6 18
HaHoMaTepuarnos
Cnocobbl nonyyeHust 8 8 8 24
HaHoMaTepmaroB C
3 | ncnonb3oBaHMEM TEXHOIOMUNA,
OCHOBaHHbIX HAa XUMUYECKUX U
dmamyeckmx npoueccax
KoHTpornb cocTaBa, CTPYKTYpbI U 12 12 12 36
4 | (p13MKO-MEXaHNYECKUX CBONCTB
HaHOMaTpWanos
5 | buonornyeckoe gencreme 6 6 6 18




| HaHOMaTepuaroB \ | | |

Wtoro: 36 36 36 108

14. MeToan4yeckue ykazaHmAa Ans ody4aroLWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDbI
[nsa ycnewHoro ocBoeHMs gUCuUmMninHel, Heobxoanmo
® UN3y4YeHMe OCHOBHbIX U OOMOJTHUTENbHbLIX NMUTEPAaTYPHbIX NCTOYHUKOB;
e MOAroTOBKa pedhepaTtoB C Lesbio Gonee AeTanbHOrO U3yYeHnsi BONPOCOB, pacCMaTpUBaEMbIX Ha
nekymsix;
e TEeKyLMN KOHTPOSb yCneBaeMoCcTu B (popme YCTHOro onpoca.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI

a) OCHOBHag nuTeparypa:
Ne n/n UcTouHuK

1 N'yceB A./. HaHomaTepuanbl, HAHOCTPYKTYpbl, HaHoTexHosorun / A.W. 'yce — M.: DUSMATIINT,
2009. - 416 c.
PbixoHkoB .M. HaHomaTepuansl: / [.W. PbixoHkoBs, B.B. JlésuHa, 3.J1. A3nasurypu. — 2-e usg. — M.:
BVHOM. JlabopaTopus 3HaHun, 2010. — 365 c.

2

0) gononHUTenbHas mTeparypa:

Ne n/n UcTouHumkK
3 banosH B.M., Konmakos A.l"., AnbimoB M.U., KpotoB A.M. HaHomaTepuansl. Knaccudgukaums,
0COBEHHOCTN CBOWCTB, MPUMEHEHNE 1 TexHonormu nonyyexus: — M.: 2007. — 125 c.
4 Banues, P. 3. HaHOCTpyKTypHbIE MaTepmarnbl, NONyYeHHble MHTEHCMBHOWN NNacTUYeCcKon
aecopmaument / P. 3. Bannes, . B. Anekcangpos. — M. : Jloroc, 2000. — 272 c.
5 KobGasicu, H. BeegeHue B HaHoTexHonoruto / H. Kobasicn ; nep. ¢ an. A. B. XayosiHa ; nog peg.
npod. J1. H. Natpukeesa. — M. : BUHOM. JlabopaTtopus 3HaHui, 2008. — 134 ¢
6 dusunyeckme metoabl aHanusa matepuanos / HO. K. Mawkos [u gp.]. — Omck : U3g-s8o Cu6AN,
2003.—112c.
B)MH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pasoBaTesibHble pecypchbl (oduLmanbHble pecypcbl MHTEPHET)*:
Ne n/n UcTouHuUK
7 http://www.elibrary.ru — Hay4Has anekTpoHHasa GubnvoTeka.
8 http://www.lib.vsu.ru — 3oHanbHas Hay4Has bubnunoteka BIY.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHns Ansi CaMoCToATeNIbHON paboThl

Ne n/n McToYHMK

17. OOpasoBaTesfibHbleé TEXHOJNIONMU, MUCNOSib3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNSINHBI, BKNOYasi [AUCTaHUUOHHble oOpas3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

MpoBeaeHne TekyLen aTTecTaumnm 1 caMocToSTENBHON paboThbl MO OTAENbHBLIM pasgenam AUCUUMMNHGI.

18. MaTepMaJ’leO-TeXHM‘-IeCKoe obecneyeHue AUCUUNJIUHDLI:
YyebHasn ayauTopusi. Tunosoe o6opynoBaHue y4ebHol ayautopum

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEen 1 NPOMEXYTOYHOWN aTTecTauumn
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MopanoK OLEeHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpenenseTcs
coep)aHMeM creayoLmx pa3aenos AUCLUNINHBI:

HanmeHoBaHue WHankaTop(bl)
,.',\;,%, pasfena AMCLMNINHbI Ko“&';?;?” [OCTVKEHMS Ouerourele cpeacTsa
(moayns) 4 KOMNETEeHUNn
HaHomaTepuansi. MK-4.1
Knaccudpukauma n tmnbi MnK-4.2
1| cTpykTyp. CBolicTBa MK-4 AK-5.1 Pecepat
" | HaHOmMaTepuanos. MNK-5 AK-5.2
MK-5.3
Cnocobbl nonyyeHus MK-4.1
00BbEMHBIX K4 MNK-4.2
2 | HaHomaTepuarnos I'IK:5 MK-5.1 Pedepat
MK-5.2
MK-5.3
Cnocobbl nonyvyeHus
HaHoMaTepuarsos C MK-4.1
ncnonb3oBaHMeM MK-4.2
3. | TexHonorum, MK-4 MK-5.1 Pedepat
OCHOBaHHbIX Ha MK-5 MNK-5.2
XUMUNYECKMX W MK-5.3
dm3myeckmx npoLeccax
KoHTponb cocTasa, MK-4.1
CTPYKTYpbI U bn3nko- MK-4.2
4. | MexaHuueckux ceoicTs MK-4 AK-5.1 Peepat
" | HaHOMaTpKanos MNK-5 nK-5.2
MK-5.3
Buonornyeckoe MK-4.1
Jencrtene MK-4.2
5. | HaHOMaTepuanos HE; MK-5.1 Pecepar
i MK-5.2
MK-5.3
IMpomexyTodHasa aTTecTaums [NepeyveHb BONpocoB
dopma KOHTpons - 3a4eT

20 TuvnoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaenstowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwMn KOHTPOSb yCNeBaeMocCTun

KoHTpornb ycneBaemocTy No AUCLMMNIIVHE OCYLLECTBMAETCS C MOMOLLIbIO CrieayoLLMX OLLEHOYHbIX
cpencTs:

Tembl pecpepaTtoB:

TepMunyeckoe ncnapeHme maTepuarnos.

KaTogHoe pacnbifieHMe maTepuarnos.

MarHeTpoHHOE pachblfieHne MaTepuanos.

MoHHOe ocaxgeHue maTtepuaros.

MoHHas nmnnaHTauus.

BbICOKOCKOPOCTHOE rasonsiaMeHHoe HanblfleHune.
[nasmeHHOe HanblneHune.

JlazepHoe nermpoBaHme 1 MnNIaHTaums.

JlazepHasa amopdusarmsi NOBEPXHOCTH.

XnmMmyeckoe ocaxaeHne HaHomaTepumanos 13 NapoBoun asbl.
OcaxpgeHne maTtepuranoB C UCMOMb30BaHMEM Nra3Mbl TNeLLero paspsaaa.
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12. CseToBas u aneKkTpoHHasa nutorpadus.

13. OcaxpgeHue ns pacTesopa MeTarnnoopraHn4yeCckux CoOeaANHEHUN.
14. XvmMnyeckoe 1 3NeKTpOXUMMUYECKOE OKUCTIEHUE.

15. MonekynsipHble KOMMNO3UTbI.

16. TlonmMmepHble HAHOKOMMNO3UTLI.

17. CnoucTble HAHOKOMMNO3UTbI.

18. HaHOKOMMNO3UTbI C CETYATON CTPYKTYPONA.

19. HaHokoMno3uTbl, coaepalime MmeTansnbl UM NonynpPOBOSHUKN.
20. HaHonopwucTblie maTepuarnbi.

OnucaHue TexHonornu npoeeneHus.

Pedepatbl opopmnsaoTca B neyatHoMm (Mnu anektpoHoMm) Buae. OCHOBHbIE NonoxeHusa pedeparta
3a4UNTLIBAOTCA Ha NPaKTUYECKUX 3aHSTUSIX C BO3MOXXHOCTbBIO KOHCMEKTUPOBaHNSI Hanbornee CyLLeCTBEHHbIX
MOMeHTOB. Bpemsi, oTBoAnMOE Ha YCTHbIN foknag okosio 20-30 MUHYT.

TpeboBaHMA K BbINOMHEHUIO 3a4aHUN (UNK WKanNbl U KPUTEPUU OLLEHUBAaHUA).
Pedepart oueHmBaeTcsa nNo rmybuHe packpbiTUS TEMbI.

20.2 NMpomexyTo4yHasa aTrectaumsa

I'Ip0|v|e>|<yT0L|Ha;| aTtrecTtauma no amcunniimHe ocyulecTendaeTca C NOMOLLbIO creyrwmnXx oueHOYHbIX
cpencTs: co6ecep,oe.aHMe no Gunetam kK 3a4ery.

[MepeyeHb BONPOCOB K 3a4eTy U nopsgok popmmnposanus KMM:

1. Knaccudurkaums HaHOMaTepranos.

2. OCHOBHbIE TUMbI CTPYKTYP HAHOMaTepuWaros.

3. dopmupoBaHMe HaHOMaTepMaroB N0 MEXaHWU3MY «CHU3Y-BBEPX».

4. ®dopmupoBaHMEe HaHOMaTepMaroB N0 MEXaHWU3MY «CBEpPXY-BHU3Y.

5. PasmepHble 3aBUCMMOCTU CBOMCTB HAaHOMaTepuarnos.

6. XapakTepuCTUK/M AMCNEepCHOCTM HaHOMaTepuaros.

7. TloBepxHOCTb, rpaHuLbl, MOPdONOrMs HaHoMaTepuarnos.

8. MexaHuyeckue cBOMCTBA HaHOMaTpUarnos.

9. ®usnyeckme n XMMMYECKNe CBOMCTBA HaHOMaTPManos.

10. XvMwnyeckue cBoncTBa HaHOMaTpuanos.

11. MeToapbl NONy4eHMs HaHOMaTepuaros C UCMOSb30BaHWEM MOPOLLKOBON MeTarnnypruu.
12. TexHonorns oopMOBaHWUS U3AENUA U3 HAHOMOPOLLIKOB.

13. MeTopapbl NoNy4eHns HaHOMaTpuMaros C UCMOoSib30BaHMeM amopdusaumn.
14. TlonyyeHwe HaHOMaTepwuanos C UCNONb30BaHNEM NHTEHCUBHOWN NnacTu4eckon aedopmauuu.
15. Tepmu4eckoe ucnapeHne maTepuarnos.

16. KatogHoe pacnbifneHne matepuanos.

17. MarHeTpoHHOe pacnblfieHne MaTepuaros.

18. WoHHOe ocaxgeHue matepuarnos.

19. WMoHHas nmnnaHTayms.

20. BbICOKOCKOPOCTHOE rasonniameHHoe HanblfneHune.

21. TMnasmeHHOe HamnblfeHne.

22. JlasepHoe nernposaHue n nMnnaHTaums.

23. JlasepHas amopdusaums NnoBepPXHOCTH.

24. WHTeHcMBHas nnacTudeckasa gedopmMaumsa NoBEPXHOCTHOrO Cros.

25. Xumuyeckoe ocaxaeHue HaHomaTepmanos M3 NapoBon dasbl.

26. OcaxgeHvne maTepuarnoB C MCMONb30BaHNEM MNa3mbl THEHLEro pa3psaaa.
27. CpeToBas 1 aneKTpoHHas nutorpadus.

28. OcaxpaeHue n3 pactBopa MeTannoopraHuyecknx coeauHeHun.

29. Xumuyeckoe n aneKTpoXMMUYECKOe OKUCTIEHNE.

30. MonekynsapHble KOMMNO3UTbI.

31. TlonnmepHble HAHOKOMMO3UTbI.

32. CnoucTble HaHOKOMMO3UTbI.

33. HaHOKOMMO3uThbl C ceTyaTon CTPYKTYPOM.

34. HaHoKoMnoauTbl, cogepxalune MeTansbl Un nonynpoBOAHNUKN.



35. HaHonopucTble maTepuansl.

36. WccnepoBaHue pa3MepHbIX XapakTepUCTUK.

37. Wcnonb3oBaHue 3NEKTPOHHOW MUKPOCKONUKN NPU UCCIe4OBaHNN HaHOMaTepuarnos.

38. OnpegeneHune aneMeHTHOro, CTPYKTYPHOro 1 oa3oBoro cocrasa.

39. PeHTreHoCTpyKTYpHblE METOAbI aHanM3a HaHoMaTeprarnos.

40. W3yuyeHune pnsmko-mexaHN4eCKUX CBOMCTB HAHOMaTepMarnos.

41. lMoHATue n 3agayn HaHOTOKCKKONOrnn. ICTopms HAHOTOKCUKONOTUN.

42. OcobeHHOCTN OeNCTBUA YacTul, B HAHOPa3MEPHOM COCTOSIHUKU. OpraHbi-MULLIEHN AN HAHOYaCTuULU.

43. OueHka pycka npu BO34eNCTBUN HaHOMaTepumanoB. OrpaHnyeHnsa Ha UCMNONb3oBaHMe HaHoOMaTepranos.
44. MeToabl oueHkn 6esonacHocT HaHOMaTepuanoB. CpegcTea 3awWwuThl Npy paboTe ¢ HAHOMaTepManamm

OnuncaHune TexHonormm npoeeaeHnA.

Mocne nonyyenns ctygeHTom buneta KMM n GrnaHka nucTta oTBeTa, CamoCTOATENBHO BbIMOTHATCA
3apgaHusa KMM B nucbmeHHon opme. Bpems nogrotosku 40 MuHyT. [Npun BbICTaBNEHUN UTOFOBOM OLIEHKM MO
NPOMEXYTOYHOM aTTeCTaLnnN yYUTbIBAETCH aKTUBHOCTb W1 YCNELWHOCTb paboThl CTyAEHTa Ha 3Tanax TekyLlero
KOHTPOIS yCNeBaemMoCTHu.

TpeboBaHUS K BbINOMHEHNIO 3a4aHWIA, LWKanbl U KPUTEPUM OLIEHNBAHMS.

OueHkKa “3a4TeH0” CTaBUTCS NPW YCNOBUK BbINONTHEHNS 3agaHui no oboum Bonpocam KMM. MNonHoTta
OTBETa MO KaXXAOMY BOMPOCY CYMTaeTCca A4OCTaTOYHOW, €Cnn packpbiTa CyTb Bonpoca, 6e3 06bscHeHus
HeCyLLeCTBEHHbIX AeTanemn.

OueHka “He3ayTeHOo” CTaBUTCS NMPU OTCYTCTBMM BbINOMHEHNST 3a4aHUIN XOTsi Obl O4HOMO M3 ABYX BOMPOCOB
KUM. Mnu npu 4yacTM4HOM BbINONHEHUN 3adaHui no obounm Bornpocam KM, Ho 6e3 pacKpbiTUS MX OCHOBHOWN
CyTh.



