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PaGouass mporpamma gucruruiiHbl «Hay4dHble OCHOBbI M NPAKTHKA HaHeCeHHSs
HAHOCTPYKTYPHPOBAHHBIX IVIEHOK [T 00YYaOLINXCS M0 HAIIPABICHHIO TOATOTOBKH 28.04.03
Hanomarepuanst (Ilpoduns: Hanomarepuaibl U HaHOTEXHOJIOTUH), COCTAaBJIeHa HA OCHOBAaHUU
@DenepatbHOTO TOCYIAPCTBEHHOTO 00pa30oBAaTENbHOTO CTaHAApTa BBICIIEIO OOpa3oBaHUSA —
Marucrparypa 1o HampabiieHuto mnoarotoBku 28.04.03 Hanomarepualibl, yTBEPHKICHHOIO
npuka3oM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 22 centsiops 2017
r. Ne 966 (¢ wsm. m gom.), Ilopsaka opraHu3amMy W OCYIICCTBJICHHS 00pa30BaTEIHHOM
NEeSITeIbHOCTH O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IMporpaMmam
OakanaBpuaTta, MpOrpaMMaM CIEIUAINWTETa, NPOrpaMMaM MarucTpaTyphl, YTBEPKICHHOTO
npukazoM MuHUCTEpCTBa HAyKH U BbIcuIero oopazoBanus Poccuiickoit ®enepanuu ot 06 anpens
2021 r. Ne 245 (c u3M. ¥ J011.), B COOTBETCTBUHU C YUYEOHBIM IJIAHOM, YTBEP)KIECHHBIM Y YECHBIM
coseroM ®I'BOY BO «lonl'Y» mns Habopa 2026 roaa.

Pazpabotunk:

npodeccop kadeapsl oomei u

TEOpPETHYECKON (PU3UKH,

KaHa. pu3.-maT. HayK, mpodeccop H. I1. UBanuupia

Pabouas nporpamMmma ogo0OpeHa Ha 3aceaHuu Kadeapbl oOIeH U TEOPETUUECKON (DHU3UKH.
[Tpotokoi ot 09.04.2026 Ne 11

W.o. 3aBenyromiero kadeapoit A.B. bezyc
COI'JTACOBAHO:

. 0. nekana Gpu3NKO-TEXHUYECKOTO (PaKyIbTETa C.A. ®omenko
16.04.2026

Y4eOHo-MeToanYeCKask KOMUCCHUS PUBUKO-TEXHUYECKOTO (PaKyIbTeTa.
[Tpotokon ot 15.04.2026 Ne 4
[Ipencenarens B. H. Korenko

PykxoBoauTenb 0CHOBHON 00pa3oBaTeIbHOM
MIPOrpaMMel, I-p (u3.-MaT. HAyK, Tpod
15.04.2026 A. T Ilerpenko
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1. MECTO JUCLIMITJIMHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1.  TpeboBanus kK mpeABapUTEIHHON MOATOTOBKE OOYHAIOIIUXCS, MPEANISCTBYIOIINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHUE JTAHHOMU:

JUCHUIUIMHBL TporpaMMmbl  OakanaBpuata: OcHoOBbl kpucramiorpaduu, Jedextsl B
KpHucTamiax, JuppakunoHHbe METObI HCCICIOBAHUS BEIIECTBA.

JIMCUMIUTMHBI, KYpCOBbIE pabOThl M TPAKTUKH, [UIsI KOTOPBIX OCBOCHHE JIAHHOM
JUCHUTUTMHBI HEO0X0AUMO KaK MPe/IIIeCTBYIOIIEE:

CoBpeMeHHbIE METO/IbI AHAJIW3A U UCCIIE0OBAHMS CTPYKTYPbI U CBOMCTB HAHOMATEPHUAJIOB,
CoBpeMenHble  (YHKIHMOHAJIbHBIE MarepHuaibl, [IpouM3BOACTBEHHAas MpakTHKAa: Hay4YHO-
uccienoBarenbckas padota, [I[pousBoacTBeHHAs IPAKTHKA: MPEAUIIIOMHAS TPAKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKa

HanmenoBanme moka3areis 3HaueHNE OKa3aTes

Ha3Banue 00pa3oBaTebHOM MPOrpaMMbl
(manee — OII)

28.04.03 Hanomarepuansi (IIpodus:
Hanomarepualibl © HAHOTEXHOJIOTHH )

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C
Y4eOHBIM IIJIAHOM

b1.5.9 HayuHble OCHOBBI U ITPaKTHUKA
HAHECEHMsI HAHOCTPYKTYPUPOBAHHBIX IIJIEHOK

YacTh 00pa3oBaTeIbHON MPOrpaMMBbl bazoBast yacth

KoanuecTBo 3a4eTHBIX CIMHUIL / BCET0 4acoB

5/180

B caywae npenbsBieHHs OT OOydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINs) 3asiBJIE€HUS Ha OOy4YeHHE IO aJalTHUPOBAaHHONW 0Opa30BaTEIbHOW IMporpaMMme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UYEHHEM IICHXOJIOr0-MEIUKO-T1eAarornuyeckon
komuccuu (IIMIIK) nnu Meauko-conuanbHoi sxcneptussl (MCO) ¢ pekoOMEeHJausIMU CO3/1aHus
UHIUBUAYaNbHOM mporpamMbl peaOuwnuranuu u  aOwimuranuu (UIIPA), nannas paGouas
IporpaMMa MOKET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 30pOBBS
oOyuJarorerocs.

2.2.  Pacmpeznenenue 4acoB 1o (hopmMaM H MepruogaM 00ydeHHs
OO11ee KOJIMYECTBO YacOB
o | B CaMoCTOSI-
®opMma 2 | @ o
5 | € | nekuu- | mabopa- | MpakTU- | TEIBHOM dopma
00yueHus 2| 3 BCETO
S | OHHBIX | TOpHBIX | YeCKHX | pabOThI + KOHTPOJIS
KOHTPOJIb
OuHas 1 2 28 28 — 124 180 JK3aMEH
3. HEJU JUCLUIUIMHBI

dopmMupoBaHUE 3HAHUI CTYJIEHTOB O MeXaHU3Me (OPMHUPOBAHUS AUCIIEPTUPOBAHHBIX
HAaHOPA3MEPHBIX U CIUIOLIHBIX TOHKUX IJICHOK, O B3aUMOCBSI3H I1apaMETPOB U CBOMCTB ILICHOK C
YCIOBHUSMHU UX (POPMUPOBAHHUS.
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KOMIIETEHIIMM OBYYAIOIIETOCA, @OPMUWPYEMBIE B PE3VJIbTATE

OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU I[TPOI'PAMMBI, UX MTHIVKATOPBI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

Komnerenmumn Nuaukatopel Pe3ynbrarel o0ydeHus
OIIK-2. Cnocoben | OIIK-2.1. OIIK-2.1.1. 3HaeT KaKk IUIAHUPOBATH PabOTy
YIPAaBIATH [Tnanupyer paboty MaJIOr0 MPEANPUATUS HCXOIsS U3 BBIIYyCKa
poecCHOHATLHOM | MAJIOTO MPEANPUATHS, | TIPOTYKITUH.
Y UHOU cnenmanusupytomerocs | OINK-2.1.2. Ymeer opranuzoBath paboTy

ACATCIIBHOCTBIO HA

Ha IMpOU3BOACTBC

Majoro mnpeamnpuATuda  jid IpOU3BOJACTBA

OCHOBE BBICOKOTEXHOJOTMYHOM | BBICOKOTEXHOJIOTUYHOM TPOAYKIIHH.
IIPUMEHEHUS MPOAYKIIMU OIIK-2.1.3. Bnaneer HaBbIKaMU NPUHATHUS
3HAHUU pemieHuit 1715 oOecrieueHus: paboThl MaJioro
IIPOEKTHOT'O U OPEIIPUITHSL, CIENUAIN3UPYIOIIET0Cs Ha
(buHAHCOBOTO IIPOU3BOJICTBE BBICOKOTEXHOIOTUYHON
MEHEPKMEHTA IPOAYKIHH.

OIIK-6. OIIK-6.1. OIIK-6.1.1. 3HaeT no KaKuM KpUTEPUAM
Crniocoben OuenuBaet 10 | OIIEHUTH O€30MaCHOCTH HCIOB3YEMOM
JEMOHCTPUPOBATh | KPUTEPHUSAM TEXHOJIOTUU | TEXHOJIOTHH.

COIIMAIBHYIO CUHTE3a OIIK-6.1.2. YmMeer oneHUBAaTH TEXHOJOTHUIO
OTBETCTBEHHOCTD HaHOMAaTepHalloB C | CHHT€3a MAaTepUalOB C TOYKH 3PECHUS
3a IpUHUMAaeMble TOUYKH 3peHusi | 6e30MaCHOCTH.

pelenus, 0€e30MacHOCTH st | OIIK-6.1.3. Bnageetr HaBLIKAMU OLIEHKH
YYIHUTHIBATH COTPYJHUKOB U | TEXHOJIOTMH CHHTE3a HAaHOMAaTEepHasoB C
IIPaBOBBIE U OKpY KaroIllel CpeIbl. TOYKHU 3peHUs1 6€30MaCHOCTH IS
KYJIbTYPHBIE COTPYJHUKOB U OKPY>KaIOIIEH CPEeIbl.
aCIEKTHI,

o0ecrneunBaTh

YCTOWYHBOE

pasBUTHE IIPU

BEJICHUU

npogecCuOHAITBHON

Y UHOU

JeSITeNIbHOCTH

5. [TPOI'PAMMA JJUCHUITJINHBI

HazBanue teMnl

Kpatkoe copeprkanue TeMbl (BOIIPOCH TEMBI)

Pa3znen 1. Hayunsle OCHOBBI U ITpakTHKa
HAHECEHMsI HAHOCTPYKTYPUPOBAHHBIX
IIJIEHOK

HanocTtpykTypsbl

OcCHOBHBIE TEPMUHBI U onpeeseHus. Beenenue B
(U3HUKY HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAIIOB.
Du3nKO-XUMHYECKIE
HaHOCTPYKTYpPHUPOBAHHBIX MAaTEpPHAIIOB.
H3MeHeHune CBOMCTB MaTepHaioB MPU MEPEXOJIE K
HaHOMETPOBBIM pa3zmepam. Knaccudukarus
METOJIOB CO3/1aHUs HAHOMATEPHUAJIOB U
HAHOCHCTEM.

0COOEHHOCTH

Mertonasl CHHTE3a HAHOYACTHIL U
KOMITAaKTUPOBAHHSI HAHOMATEPUAIOB

®dusnyeckoe nucneprupoanue. Konaencanus us
KUJKOU U Ta30BOH (ha3bl. TeXHOIOrHIecKue
MPOLECCHI MOTYUYEHHUSI HAHOJIUCTIEPCHBIX CUCTEM.




®opMHUpOBaHUE CTPYKTYP HA OCHOBE KOJIJTOMIHBIX
pacTBOpoB. 30Jb-renb TexHonorus. [lopomkossie
TEXHOJIOTMH KOMIIAKTUPOBAHUSI MaTEPUAIIOB.
VYapTpa3zBykoBoe komnaktupoBanue. Kepamuka,
CUTAJLIIBL.

MeTo/1b1 TOJTy4eHHUSs YTIAEPOIHbBIX
HaHOMAaTepHaJloB

VYraeponHeie HaHOTPYOKH. MeETOABI TOJTYYCHUS
rpadpena. DopMuUpOBaHHE HAHOKOMIIO3UTOB C
yIJICPOJHBIMU ~ HAHOTPYOKaMH B KadyecTBE
Hanonuutens.  Kapbun, rpadan, rpadur.
dynnepensl, QyuIepuThl, QyIepOUIb.

3JICKTpOXI/IMI/I‘IeCKI/Ie METOJABI CHHTEC3a
HaHOMAaTCpUualioB

Cozpanue  OUAIEKTPUYECKUX ~ MAaTpHIL c
YOS IOUYECHHON CTPYKTYPOIL. OOBeKTHI
UCCIIEIOBaHUsl — CTPYKTYPbl Ha OCHOBE OKCHJA
QIIOMUHUS, okcuna  kpemHus.  Ilomydenue
YHOPSAOYEHHBIX MacCHBOB HaHOIIPOBOJIOK

HOCPEICTBOM 3aI10JIHECHMSI MOPHUCTHIX
AUDJICKTPUICCKUX Marpun PasiIin4YHbIMU
MeTaJIaMH.

Metoas! SNUTaKCUAIBHOIO pora OO6mue cBeneHuss 06 nsnutakcuu. Kpucramio-

HaHOCTPYKTYD reOMEeTPUYECKUH, KPHUCTANIO-XUMUYECKUH,
TEPMOJMHAMHYECKUN TOAXOABl B  Mpobieme
OPUEHTUPOBAHHOMN KpUCTaIU3ALUH.
Tepnodaznasi, KuakodaszHasi, razoazHas

snuTakcusa. BimsHue mapameTrpoB  mpouecca
SNUTAKCUUM HA  CKOPOCTh  pOCTa  IUICHOK.
MounekynsipHo-itydeBas 3nuTakcus. CBEpXTOHKHE
IJICHKU METAJJIOB U JIUAJIEKTPUKOB. AMIaparypa,
IpUMEHseMas  JUIsl  M3YyYeHUs  CTPYKTypbI
SIUTAKCUAJIBHBIX IJICHOK. ['eTeposnuTakcusi.

CamMoopranuzanus u caMmocOopka
HaHOCTPYKTYP

CamMoopranuzanusi IpH 3MUTAKCHAIBHOM POCTE.
I'eTepoCcTpyKTypsl Ha OCHOBE HAHOCTPYKTYD.
Merammueckue 51 ITOJTYITPOBOTHUKOBBIE
HaHoIIeHKU. CHHTE3 IByXMEPHBIX M TPEXMEPHBIX
YIOPAIOYEHHBIX  MAaCCHBOB  HAaHOKPHUCTAJIOB
METaJUIOB, CILJIaBOB, MTOJIYITPOBO/IHUKOB.
DopMHUpOBaHUE YIOPSAJOYECHHBIX IOJUMEPHBIX

CTPYKTYP.

JluTorpaduueckre METOIbI
(dhopMUpOBaHUSI HAHOCTPYKTYP

CymiHocTb IIPOLIECCOB auTorpaduu.
®dotonurorpadust. OTOPE3UCTHI U XUM.IIPOLIECCHI
nporekaomue B HuX. @DoTomabioHBI M HX
cBoiicTBa.  PeHTreHoBckas U DJIEKTpOHHAs
autorpadus. VoHHas U  3IEKTPOHHO-TyuyeBas
aurorpadus.

®opMHUpOBaHNE HAHOCTPYKTYP
30HJIOBBIMH METOJIaMHU

DU3NYECKUE OCHOBBI 30HJOBBIX TEXHOJIOTHH.
Ckanupyromuil TyHHeIbHBIH MHUKpockon (CTM).
MexaIeKTpoAHbIM  MaccornepeHoc.  JlokanbHOe
AHOJHOE OKHCIICHHE. Jlazepnoe
HAHOMAaHUITYJMpOBaHue. MeToabl CKaHUPYIOUIEH
30H10BO# suTorpaduu. HaHOOMOTEXHOIOTHH.
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6. CTPYKTVYPA U COAEPXXAHUE JUCHUITJINHBI

6.1. ®opma obyyenus — ouHasi, Kypc — 1, cemectp — 2

HaumenoBanus pas3zienos u Tem Kosectso gacos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 1. Hayunble OCHOBBI M IPAKTUKA 28 28 124 180
HaHECEHHS] HAHOCTPYKTYPUPOBAHHBIX
TIJICHOK
HazocTpyKTyphbl 4 4 16 24
MeTtoapl cHHTE3a HAaHOYACTHLL U 4 4 16 24
KOMITAKTUPOBAHUSI HAHOMATEPHUAJIOB
Mertoabl oy4YeHus: yTriaepoIHbIX 4 4 16 24
HaHOMaTEPHAJIOB
DJIEKTPOXUMHUYECKUE METObI CHHTE3a 4 4 16 24
HaHOMaTEPHAJIOB
MeTo/1bl AU TaKCUAIBHOTO pora 4 4 16 24
HaHOCTPYKTYP
CamoopraHnu3aius u caMmocOopka 4 4 16 24
HaHOCTPYKTYP
Jlutorpaduueckue MeToabl GOopMUPOBAHUS 2 2 14 18
HaHOCTPYKTYP
@OopMHUpPOBaHNE HAHOCTPYKTYP 30HJOBBIMU 2 2 14 18
METOoAaMH
HNTOTI'O I10 KOMITOHEHTY OI1 28 28 124 180

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTAIIUU

7.1.  KOHTpOJIbHBIE BOIIPOCHI

Paszpnen 1

1. OcHOBHBIE TEPMUHBI U ONIPEICIICHUS.

. BBenenue B Gu3uKy HAHOCTPYKTYPHUPOBAHHBIX MaT€pHAIIOB.

. DU3UKO-XMMUYECKHE 0COOEHHOCTH HAaHOCTPYKTYPHPOBAHHBIX MaTE€PHUaJIOB.
. I3MeHeHune CBOMCTB MaTepHasoB MPHU MEepexo/ie K HAHOMETPOBBIM pa3Mepam.
. Knaccuduxarust MeToz10B co3/1aHUs] HAHOMATEPUAIOB U HAHOCUCTEM.

. ®U3nyuecKoe AUCIEPrupOBaHUE.

. Konnencanus u3 >xukoi 1 ra3oBoi ¢a3sl.

. TexHosornyeckre mpouecch NOJyUYeHUs] HAHOJUCTIEPCHBIX CHCTEM.

9. ®opmupoBaHUE CTPYKTYp Ha OCHOBE KOJUIOUJHBIX PACTBOPOB .

10. 3051b-Tr€N1b TEXHOJIOTHS.

11. IlopoikoBble TEXHOJIOTMH KOMIIAKTUPOBAHHUS MATEPHAIIOB.

12. YapTpa3ByKOBO€ KOMITAKTUPOBAHHUE.

13. Kepamuka, CUTAILIIBL.

14. YriepoaHbie HAHOTPYOKH.

15. Metozs! nomydenus rpadena.

16. ®opmupoBaHHE HAHOKOMIIO3UTOB C YTJIEPOJHBIMH HAHOTPYOKaMH B KauyeCTBE
HaIOJTHUTEIS.

17. Kap6wuHn, rpaden, rpadur.

18. ®ynnepensl, GyuIepuThl, QyIIEPOUIHL.

19. Co3nanune ANAIEKTPUYECKUX MATPUIL C YIOPSIAOUYEHHON CTPYKTYpPOU.

03N L KW
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20. OOBEKTBHl HUCCIENOBAHUS — CTPYKTYpPhl Ha OCHOBE OKCHJIa QJIIOMUHHUS, OKCHJIA
KpEMHUSL.

21. IlomyueHue yNOpsIOYEHHBIX MAacCHUBOB HAHOIPOBOJIOK ITOCPEACTBOM 3allOJHEHHUS
MOPUCTHIX AUDJICKTPUUECKUX MATPUIL] PA3TUUHBIMU METaJUIaMHU.

22. Obmue cBeieHus 00 SMUTAKCHU.

23.  Kpucramio-reoMeTpuuecKud, KpHUCTALUIO-XUMUUYECKUA, TEPMOJUHAMUYECKHI
MOJIXO/BI B IPOOJIEME OPUEHTHPOBAHHOW KPUCTAILTU3AIHH.

24. Tsepnodasnas, xxuakodasHas, razodazHas SMUTAKCHSL.

25. BausiHue napamMeTpoB NpoLecca SMUTAKCUU Ha CKOPOCTh POCTa IJIEHOK.

26. MoJieKyJIsIpHO-JTy4eBast SIUTAKCHUS.

27. CBEpXTOHKHE IUIEHKH METAJNIOB U IUIEKTPUKOB.

28. Anmaparypa, mpuMeHsieMasi JAJisl U3y4eHUS CTPYKTYPbI SMUTAKCUATBHBIX IJICHOK.

29. I'ereposnutakcusi.

30. CaMoopranu3aius rpu SMUTAKCUAIBHOM POCTE.

31. 'etepocTpyKTypbl Ha OCHOBE HAHOCTPYKTYD.

32. Metajinyeckue U MoTynpoOBOAHUKOBBIC HAHOIIJICHKH.

33. CuHTe3 ABYXMEPHBIX M TPEXMEPHBIX YHOPAIOYEHHBIX MACCHUBOB HAHOKPHUCTAJJIOB
METaJIJIOB, CIUJIABOB, MOJIYIPOBOJIHUKOB.

34. ®opmupoBaHHe yHOPSAAOYEHHBIX TOJTUMEPHBIX CTPYKTYP.

35. CymnHocts npoueccoB nutorpadguu. @oronurorpadusi.

36. ®OTOPE3UCTHI U XUM.ITPOLIECCHI MTPOTEKAOIINE B HUX. DOTONIA0IOHBI M X CBOMCTBA.

37. PeHTreHOBCKas M 3JIEKTPOHHAsS JTUTOTpadus.

38. MoHHas U 37eKTPOHHO-Ty4YeBas TUTorpagus.

39. dusnyeckre OCHOBBI 30HI0BBIX TEXHOJIOTHH.

40. Ckanupyromuii TyHHeIbHBIH MuKkpockor (CTM).

41. MexaneKTpoAHbIN MacCONEPEHOC.

42. JlokaabHOE aHOJITHOE OKUCIIEHHE.

43. JlazepHOE HAHOMAHUIYJIMPOBAHUE.

44. MeTtoapl CKaHUPYIOIIEH 30HI0BOM JTUTOTpaduu.

45. HaHOOMOTEXHOOTHH.

2. Tewmsl noknanos (pedeparos)
['eTeporeHHble CUCTEMBI M UX KiaccuuKarius.
OU3NKO-XUMHUYECKHE 0COOEHHOCTH HAaHOCTPYKTYPHUPOBAHHBIX MaTE€PHUaJIOB.
[Tpoueccrl camoopraHu3aluy reTeposNUTaKCUAIbHBIX CTPYKTYD.
MouekynspHO-JIydeBas SIUTAKCHUS.
MeTo/bI oNTy4eHrs HAHOTOPPUPOBAHHBIX CTPYKTYD.
ATOMHO-CJIOEBas AMUTAKCHSL.
Pentrenosckas nutorpadus . [lpenmyiiectsa u He1OCTaTKH.
@u3nuecKue OCHOBBI AIEKTPOHHO-TY4Y€BOI U HOHHO-TY4€BOH TUTOrpaduu.

9. ®usnueckue U XUMUYECKHE METObI CUHTE3a HAHOYACTHIL.

10. ITopomikoBele METOIbI U TEXHOJIOTUH MOITYYEHHs] HAHOMAaTEpHAJIOB.

11. 30mB-T€MH TEXHOJIOTHSL.

12. ®dusnyeckre OCHOBBI 30HI0BBIX TEXHOJIOTUH.

13. IlepciekTHBBI pa3BUTHSI HAHOTEXHOJIOTHH.

14. IlepcnieKTUBBI pa3BUTHSI HAHOTEXHOJIOTH.

15. Kepamuka.

16. 307b-T€Nb TEXHOJIOTHSL.

17. IToponikoBbl€ TEXHOJIOTUH KOMITAKTUPOBAHUS MATEPUAJIOB.

18. YapTpa3BykoBO€ KOMIIAaKTUPOBAHUE.

19. Kepamuka.

20. Curamsl.

PN R =



21. ®otomuTorpadus.
22. ®OTOPE3UCTHI

23. CkaHMpYIOIINN TYHHEIbHBIH MUKPOCKOII.

24. Kpucramiorpadusi.
25. I'ereposnurakcus.

7.3.  Tewmsl 1abopaTopHBIX paboT
— Meroabl cO3/1aHNsI HAHOMATEPUATIOB U HAHOCHCTEM.

— TexHonmornueckue IIPOLECChI INOJYUYCHUSA HAHOAUCIICPCHBIX CUCTEM.

—  @opmupoBaHUE
HAITOJIHUTEJIA.

HAaHOKOMIIO3HUTOB C

- 3JI€KTpOXI/IMI/ItIeCKI/IC MCTO/Jbl CHHTC3a HAHOMATCPUAJIOB.

— Dnurtakcus. MeTo/bl SMUTAKCUATBHOTO pOra HAHOCTPYKTYP.

— Camoopranuzanus 1 caMmocOopka HaHOCTPYKTYP.

— Jlutorpaduyeckue METOIbI.
— 30HIOBBIC METO/IBI.

YIJIEpOAHBIMU HAaHOTpyOKamMH B  KadecTBe

KOHTpOJ’ILHaﬂ pa60Ta IO IIPOBEPKE TCOPCTHUYCCKUX 3HAHUU — II0 BCEM TEMAM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

7.4. OoOpazen conepxaHHUsl SK3aMEHALIMOHHOrOo Ouiera (MpU HATUYMM 3K3aMEHa I10

JTUCITUATIIINHE)

JloHeKni rocy1apCTBEHHBIN YHUBEPCUTET
®dusnKo-TeXHUUECKUH (PaKkyIbTeT
Kadenpa obuieit u Teopernyeckoit pusuku

[Iporpamma Beicuiero o0pazoBaHus
Hanpasiienne noarorosku
[Ipoduns

dopma o0yueHus

Cemectp

JucuuImmmHa

IIporpamma MarucTparypsl
28.04.03 Hanomarepuasl
Hanomarepuaiibl 1 HAHOTEXHOJIOTUN

Ounasg
Bropoit
Hayunbie  OCHOBBI M MIpaKTHKa
HAHECCHMSI HAHOCTPYKTYPHUPOBAHHBIX
IIJICHOK

DK3aMeHalnoOHHbINA Omer Ne 1

N —

30J1b-T€JIb TEXHOJIOTHS.

Pentrenosckas nurorpadus. [lpeumyiiectsa 1 HEAOCTATKH

3. Ou3nYeCcKHe U XUMHYCCKHE METOJAbI CHUHTC3a HAHOYACTHII.

YTBepkeHO Ha 3acenaHuu Kadeapbl oOmed W TeopeTHuecKod (Qu3umku, mpoTokoa Ne

202 T

3aBenyroumii kadenpoit

DK3aMeHaTop

OoT

B ciywae BeneHus yueOHOTo Impoiiecca ¢ UCHOJIb30BaHHUEM 3JIEKTPOHHOTO OOy4YeHHs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJepKaHue OueTa MOKET OTIHYAThCS OT

IIPUBEIEHHOTO.



9

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYYAIOUIMECA

OOwiast oueHKa 3HaHUI OOydwaroIuXcs MO AUCLUUIUIMHE HMPOBOIUTCSA MO CTOOAIIBHOMN
MKaJIC UCXOOd U3 MaKCUMYyMa, IPUBCACHHOT'O B Ta6JII/IL[e HHXKC.

Opranu3annoHHO-y4eOHass paboTa B ayAUTOPUU OLIEHMBAECTCS HA OCHOBE TaKHMX
KPUTEPHEB KaK IOCEIIaeMOCTh 3aHSTHH, CBOCBPEMEHHOE M KAaYeCTBEHHOE BBIIOJHEHHE
JIOMAIIHUX 3aJaHUH, aKTUBHOCTh BO BPEMsI IIPOBEICHUS JIEKIIMOHHBIX U IMPAKTUYECKUX 3aHATHH
(ygactue B 00CYKI€HUH TEKYLIETO U MPOMIEHHOr0 MaTepuaa, pelieHue 3a1ad 1 T.11.).

CamocrosrenbHas pabdoTa OLCHMBAETCS HAa OCHOBE IIPEJOCTaBIEHHBIX Ha IPOBEPKY
BBITIOJIHCHHBIX JOMAIIHUX, HWHIWBUAYAJIbHBIX 3aZ[aHI/II7I C YUCTOM CBOCBPCMCHHOCTH HX
IPEOCTABIICHHUS U COOTBETCTBUS TPEOOBAHUAM K X BBIIIOJIHEHHIO.

KonnuecTBo 6aioB 3a KOHTPOJIBHYIO PabOTy BBIUHMCISIETCS Kak cymMMa OajlIoB 3a Bce
BXozsmue B e€ cocraB 3amaHus. Kaxmoe 3ajgaHue OLIGHHMBAeTCs UCXOJA U3 MaKCHUMaJbHO
BO3MOKHOI'O KOJMYECTBA OalJIOB C YU4C€TOM IMPAaBHUJIBHOCTU BBIIIOJIHCHHA 3adaHUs, ITOJHOTBI
IPUBOJAUMBIX 0OOCHOBAHUIA.

ITo pe3ynpTataMm paboTHI B ceMecTpe oOydaromuiicsi, HabpaBmmii He MeHee 60 Oayios,
UMeeT IpPaBO MOJYYUTh OLEHKY. Te, KTO HpeTeHayeT Ha Oosiee BBICOKUH Oajul, MpOXOAST
MPOMEKYTOUHYIO aTTecTaluioo. MakcuMallbHOE KOJIMYECTBO OauioB Ha MPOMEXKYTOYHOM
arrectauuu — 100. O61ee KonuyecTBO OAIOB 3a CEMECTP BBIUMCIIAETCS KaK MaKCUMallbHas U3
IMMOJIYUYCHHBIX 3a CCMECTP U HA HpOMe)KYTOqHOfI aTTCCTAallU U BBICTABJIAICTCA COTJIACHO IPUHATOMY

MOpAIAKY.

8.1. Cewmectp 2

Howmepa pa3nenos Bunst pabot MaxcimaibHoe
KOJINYECTBO OaJIIOB
Opranu3ainoHHO-y4eOHast paboTa B Ay IMTOPUH 20
CamocrosTenbHas pabora 10
1 KoHTposbHbIe pabOThI IO IPAKTHKE 10
KonTpoibHast paboTa no TeopeTuuecKoMy 20
MaTepuany
UTOI'O 60
[IpoMexxyTouHas arrecTauus 40
OO0mwmii UTOT 3a CEMECTP 100

CooTBeTCTBUE 0AIIIOB OIIEHKE

Onenka 1o naTnOaILHOM IIKaIe
Komraectso baos ECTS | DOxzameH, nuddepeHunpoBaHHbIHI
n3 100 ’ 3auer
3a4er
90-100 A OTJINYHO
80-89 B
75-79 C Xopotto 3a4TEHO
70-74 D
60-69 E YIOBJICTBOPUTEIIHEHO
35-59 FX
034 v HEYJIOBJICTBOPHUTEIHHO HE 3a4TEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYuebnusie 3anaTtus mpoBomaTrcs B 4 yueOHOM koprmyce [onl'Y (r. [onemk, mp.
Tearpanbubiii, 13). [lng npoBeaeHus 3aHATHI TpeOyeTcs ayauTopHs, 000pyIOBaHHAs MEOBOM
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WIA MapKepHOH NOCKOH, MyJIbTHUMEIMMHBIA MPOSKTOP U JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Uil CTyIeHTOB, paboyee MeCTO IpernogaBaTelis, BbIxol B IHTEpHET — MPOBOIHOM MM C
ucnonb3oBanuemM Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl HUCIHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayyHoii OMOAMOTEKH YHUBEpCHUTETa U JPYTUX DICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYecKoe oOecreyeHne, MpPeACTaBICHHOE B Y4eOHO-METOJUYECKOM KaOuHeTe
kadeapsl o0miel u TeopeTnueckort ¢pusuku 4 yuebnsiii kopryc Honl'Y (ayn.256).

OOyuaronyecss HMEIOT BO3MOXHOCTb  MCIIOJB30BaTh y4eOHbIE MaTepHabl 10
TUCITUIIIMHE, pa3MmenieHHbie Ha tiatrpopme Moodle LlenTpa mucraHmuoHHOrO 00pazoBaHUs
®OI'BOY BO «loHI'Y». IIpu n3ydeHn# AUCHUIUIMHBI MOTYT PUMEHSTHCS SJIEKTPOHHOE O0yYCHHE
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIC TEXHOIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOIO  OOpa3oBaHMS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYalOIMXCS HAa OCHOBE TECTUPOBAHUS U
IPOBEPKU PE3YIbTaTOB CAMOCTOATEIBHOM padoThI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcnHoBHas nuTEpaTypa

1. WBanunein, H. II. Pasmepnbie »¢¢dekTbl B HAHOKPUCTAIMUECKUX MaTepHaliax
[DneKTpOoHHBIN pecypc] : ISl CTYACHTOB, ACIHUPAHTOB, CIICIMAIM3UPYIOIIUXCS 110 HAMPABICHUIO
noarotoBku 030402 «dpusnka» M CIEHMHAIMCTOB B 00J1aCTH (U3MKH KOHJICHCHUPOBAHHBIX CPE]I,
TeopeTndeckoit ¢pu3uku u HanorexHonorui. / H. I1. UBanunsiH, C. B. Tepexos, B. M. IOpuenko
;  I'OY BIIO "JloHeukuil  HauMOHaNbHBIM  yHuUBepcuter', DU3UKO-TEXHUYECKUI
¢dakynbrer,Kadenpa Teopernueckoit pusmku u HanotexHonorui. - ownenk : JlouHY, 2019. -
DneKTpOHHbIE TeKCTOBbIe NaHHbIe (1 daiin).

2.Tepexor C. B. ®uzuka HaHOOOBEKTOB: [yueOHOoe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OV BIIO «/lonHY» - Jonenx: JonHY, 2013. — 418 c.

3. Ilyn, Y. II. HanorexHonoruu : y4yed. mocoOue ajs CTYyAEHTOB, OOyYaroIIMUXCS IO
HanpasieHuto noarot. "Hanorexnonorun" / Y. Ilyn, @. OysHe ; nep. ¢ anria. nox pen. 0. U.
['onoBuHa. - 3-e 3. - M. : Texnocdepa, 2007. - 375 c.

4.T'yceB A. U. Hanomarepuainsl, HaHOCTPYKTYpbl, HaHOTexHosoruu / A. U. I'yces. — U3x.
2-e. — Mocksa: @usmatiaut, 2009. — 414 c.

10.2. JlonosHuTENbHAsA IUTEpPATYpa

1. Munocnasckuii, A. I'. Koncnekr nekiuii mo kypcy "OCHOBBI MpPOIIECCOB MUKPO- U
HaHotexHomnoruit" / A. I'. Munocnasckwii ; OV BIIO "JloHenkuii HAIIMOHAIBHBIN YHUBEPCUTET".
- llonenk : JlonHY, 2018. - 246 ¢

2. Tlomyyenwe u wHcCCIeNOBaHUE HAHOCTPYKTYp : IJIaDOpPaTOPHBIA MPAKTUKyM TIO
HaHotexHosorusMm / [A. A. EBgokumoB u ap.]| ; mox pexa. A. C. Curosa. - Mocksa : BUHOM. Jla6.
3Hanui, 2010. - 146 c.

3. HaHOTeXHOJIOrMH U CelMalbHble MaTepuaisl : yuel. mocoOue Jisi CTy/IEHTOB BY30B,
oOydaromuxcs mo HampasieHuto noarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonmorkanuna, A. I1. Ilerkona ; mox pexn. FO. I1. Connmnena. - Cankt-IleTepOypr :
Xumuzpaat, 2009. - 334, [1] c.

11.  HMHO®OPMAIIMOHHBLIE PECYPCHI

1. Hayunas 3nexktponHast 6mbauoreka eLIBRARY.RU: caiit / HOb (00O0). —
Mockaa, 2000- . — URL: https://elibrary.ru (nata obpamenus: 08.04.2026). — Pexxum mocryna: st
aBTOPHU30B. MOJIb30BaTENEH. —T€KCT: JIIEKTPOHHBIN.

2. Hayunas sjiektpoHHnasi oudauorexka «KubepJlenunkay: caiit / Accormarnms
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mata oOpareHus:
08.04.2026). — PexxuMm noctymna: cBOOOIHBIN. — TEKCT: 3JIEKTPOHHBIH.
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3. Hanmonanbnass moamucka: cair / PIIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum pgocryma: s
aBTOpU30B.110Nb30BaTeneil JJoul'Y. — TekeT: 31eKTpOHHBIN.

4. HauuonanbHast 3JIEKTPOHHAas onbIHoTEKA (HOBb): dbenepanpHas
rocynapcTBeHHas uHpopmanuonHas cucreMa / MunuctepctBo Kynbsryper P®; Poccuiickas
rocynapcTBeHHas Ombnmoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mara obparmenus:
08.04.2026). — Pexxum nocrymna: cBOOOIHBIN. — TeKCT: JIEeKTPOHHBIH.

5. Oopa3zoBarenbHas miaargopma FOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara obpamenus: 08.04.2026). — Pexxum moctyma:
U3JIaHusl CBOOOIHOTO JIOCTYIIA, 71l aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 3JIeKTPOHHBIH.

6. daexTponHasi 6udamnoreka PI'B: paznen caiita / PI'b. — Tekcr: anekTpoHHBI# //
Poccwuiickas rocy/1apCTBeHHAS oubnmoreka: ouIHMaTBHBINA caiir. —
https://ldiss.rsl.ru/electroniclibrary. — Pexum pgoctyma: MNOMCK CBOOOJHBIN, SJIEKTPOHHBIC
JOKyMeHThI — Buptyanbnsiii untansabiid 3a51 PI'b Ha tepputopun Hb [{onl'VY.

7. DJieKTpoHHO-0ubMoTeyHas cucrema Jlanb: caiit / ObC Jlans. — C.-IletepOypr,

2011-.—URL: https://e.lanbook.com (nara oOpamenus: 08.04.2026). — Pexxum nocryna: u3nanus
CereBoii 37IEeKTPOHHOM OMOJIIMOTEKH, ISl aBTOPU3O0B. MOJIb30BaTeNel. — TEKCT: 3JIEKTPOHHBIH.
8. y1eKTpOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «loHl V». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata obpamenus: 08.04.2026). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 3JIEKTPOHHBIH.
0. DJIeKTpPOHHBII KaTajgor Hayunoii Oubmmoreku Jlonl'Y: pasmen caiita / Hb

Houl'Y. — Texkcr: anektponnbiii // DbC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obparmenust: 08.04.2026). — Pexum gocTyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTBI
— 1y monk3oBareneit Jonl'Y.

10. Duextponnblii apxus JouI'Y: pa3aen caitta/ Hb Joal'Y. — TekcT: 21eKTpOHHBIN
// OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamienus: 08.04.2026). — Pexxum
JIOCTYTIa: CBOOO/THBIH.

12. [TPOI'PAMMHOE OBECITEYEHUE

1. PEJ] OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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