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BBEJAEHUE

BrlinonHenne npakTUdeckux padoT Mo JaHHOW NUCHIMIUIMHE HAMpaBJIEHO Ha
3aKpEIUICHUE MTOJIYYEHHBIX B X0J1€ U3YUCHUS TEM 3HAHUW U PEATU3aLI0 BBIIOJIHEHUS
TpeOOBaHUI K YpPOBHIO MOATOTOBKU CTYJEHTOB, HCIIOIb30BaHWE MPUOOPETEHHBIX
3HAHUU U YMEHHUH B IPAKTUYECKOU JIESITEIBHOCTU U ITIOBCEAHEBHOM KU3HU.

[IpakTrueckue 3aHATHS CYLIECTBEHHO IIOBBIIIAIOT KAayeCTBO 3HAHUM, UX
rIIyOWHY, KOHKPETHOCTh, OIEPATUBHOCTh, 3HAYMUTEIHHO YCWIMBAIOT HHTEPEC K
V3YYECHUIO JUCHUIUIUHBL.

1. Ileau u 3agauu AUCHUILIHHBI

[enb npenoaaBaHys AUCUUIIMHBL: O3HAKOMJIEHUE C OCOOEHHOCTSMHU CBOWCTB
MaTEepUajoB B HAHOCTPYKTYPUPOBAHHOM COCTOSSHUHM, METOJAAMU HUX MOIY4YEHHs U
ucclenoBaHusl, (OPMUPOBAHUE NPEACTABICHUNH O COBPEMEHHBIX JIOCTHKEHUSX B
00J1acTH HAHOTEXHOJIOTHI U MEPCIEKTUBAX UX MPAKTUYECKOTO UCIIOJIb30BAHUS.

3amayn W3y4yeHUs JUCUUIUIMHBL: MOJYYUTh (yHAAMEHTAIbHbIE 3HAHUS O
busnueckux dPdexrax, NpPUCYIIUX MaTepuasaM B HAHOCTPYKTYPHUPOBAHHOM
COCTOSIHUM, O CTPOCHUMM U CBOMCTBaX HAHOJAUCIEPCHBIX TeNl (MOPOLIKOB) U
KOMIAKTHBIX TBEPHABbIX T€JI C HAHOMETPOBBIM pPa3MEPOM OCHOBHBIX CTPYKTYPHBIX
3JIEMEHTOB — 3€peH M dYacTull ¢a3, O MeToAax MOJIY4YEHHs] U JUarHOCTUKU
HAaHOMAaTEpPHUAJIOB.

2. Mecto nucuuminnsl B cTpykrype OIIOII BO

Jucunmumaa M.1.3.2.2 Hanomarepuanbl B TEXHOJOTMH KOMIIO3UTOB U
MOKPBITUI BKJIIOYEHA B BapHaTHBHYIO 4acTh yueOHoro ruiana OIIOIT moaroToBku
MarucTpoB 1o HampasiieHHnio 18.04.01 «XumMnueckast TEXHOIOTHSD.

Jlns OCBOCHUMSI MaHHOM NHUCIUILIMHBI HEOOXOJAMMO 3HaHWE (DU3UKH, OOIIel U
HEOPTaHWYECKON XWMHUH, (U3HUYECKOW W KOJUIOMTHOM XUMHH OaKamaaBpCKOM
MOJITOTOBKU, a Takke AUCHMIUIUH «HCTpyMeHTanbHbIE METOIbl MCCIEIOBAHUS B
XUMHUYECKON TeXHOJIOTHN», « CTPyKTypa U CBOMCTBAa KOMITO3UTOBY, «lIpropuTeTHbIC
AIIEKTPOXUMHUYECKUE TEXHOIOTUN», «l/IHHOBAIIMOHHBIE TEXHOJOTHH TMOJIYYCHUS
MOJIUMEPHBIX ~ KOMIIO3WIIMOHHBIX ~MaTEpHUajoB» TMOATOTOBKM MAarucTpaHTta To
HarnpasiieHHIo 18.04.01 «Xumuueckas TEXHOIOTHS.

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUSI JUCHUIIHMHbI

W3ydyeHre JOUCHUIUIMHBI HAmpaBieHO Ha (POPMHpPOBAHUE ClIEAYOIEH
KOMIICTCHITHH:
[1IK-3 - cocobeH ocCymecTBIATh OPTaHU3AIMOHHO-METOANYECKOE U HAYy9IHO-



TCXHUYCCKOC PYKOBOACTBO pa60TaMI/I 10 KOMINNICKCHOMY KOHTPOJIIO IMPOU3BOACTBA
HAaHOCTPYKTYPUPOBAHHLIX KOMIIO3UIIMOHHBIX MAaTCPHAJIOB.

CTyneHT H0JKEeH 3HaTh:

METOI0JIOTUYECKHE MOIX0bI K pa3paboTKe TEXHOJIOTUH MOTyYeHHS
HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MaTEPHUAJIOB.

CTyAeHT JOJIKEH YMETh:

MJTAHUPOBATh SKCIIEPUMEHTANIbHBIE PAOOTHI, TOTYyYCHUS
HAaHOCTPYKTYPUPOBAHHBIX MATEPUAIOB M MHTEPIPETAI[MN UX CBOICTB;

CTyIeHT H0JKEeH BIaeTh:

npodeccoHaNTbHBPIMUA 3HAHUSMH U TPAKTHUYECKUMH HAaBBIKAMU PYKOBOJCTBA
paboTamu 1Mo KOMIUIEKCHOMY KOHTPOJIIO MPOU3BOICTBA HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTE€PHUaJIOB.

Hepequb INIAHUPYCEMBIX PC3YJIbTATOB 06y‘-I€HI/I}I 10 AU CHUIIIIMHC, COOTHCCCHHBIX C
IUIAHUPYCMBIMH PE3YyJIbTaTaMHW OCBOCHUA O6paSOBaTeHLHOﬁ ITpOrpaMmbl

Ko u HauMeHOBaHNE KOMIIETEHIINI Kon um nanmeHoBaHue
(pe3yabTaT OCBOCHUS) UHIUKATOpa JOCTHXKCHUS
KOMIIETCHITUH (COCTaBJISIONICH
KOMIICHTEHIINH )
[1K-3 - crnocooeH ocymecTBiATh | MA-1pk.s CrocobeH  m3ydarth

OpPraHU3allMOHHO-METOJINYECKOE M HAY4YHO- | CBOMCTBA W KOHTPOJIMPOBATH
TEXHUYECKOE PYKOBOJCTBO paboTamMH IO | MOJIyuYeHUe

KOMIIJIEKCHOMY ~ KOHTPOJIFO  IPOM3BOJCTBA | HAHOCTPYKTYPHUPOBAHHBIX
HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3WLUOHHBIX | KOMIO3ULIMOHHBIX MAaTEPUAIIOB
MaTEPUAJIOB.

Konx 1 HaumeHoBanue HauMenoBaHue rmokasarens OLeHUBaHUs
VHJIUKATOpA TOCTHKECHUS (pe3yabTaTa OOy4eHHUs MO JUCITUTUIHHE)
KOMIIETEHLIUH

N-1pk3 Cocoben u3ydyath | 3HATH: METOJ0JIOTHYECKHUE MOIXObI K
CBOMCTBa W KOHTPOJIMPOBATh | pa3pabOTKE TEXHOJOTUHU MOITYUECHUS

MTOJTyYEHHE HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX
HaHOCTPYKTYPUPOBAHHBIX MaTepuaoB.

KOMIO3ULIHOHHBIX YMerb: I1aHUPOBATH SKCIIEPUMEHTAIIBHbBIE
MaTepraioB paboThl, TOTYyYEHUS] HAHOCTPYKTYPHUPOBAHHBIX

MaTepuaIoB U UHTEPIPETALIMU UX CBOWCTB;
Baaners: npodeccroHanbHBIMU 3HAHUSMH U
MIPAKTUYECKMMU HaBbIKAMHU PYKOBOJICTBA
paboTaMu 10 KOMITJIEKCHOMY KOHTPOJTIO
IIPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MATEPHUATIOB.




Tema 1: ITosryueHHe HAHOKOMIIO3MTOB — 8 Yac

Bompocsr, oTpabaTtbiBaeMbie Ha IPAKTHYECKOM 3aHSATHU:

1. O6mue npeacTaBiaeHUs, KiacCUPUKAIIMN HAHOKOMITO3UTOB.

2. HanoTtexHONOTHU - KaK TEXHWKA MaHUITYJISAIIMN HA aTOMapHOM YPOBHE.

3. Tpu OCHOBHBIX HamNpaBJICHUS Pa3BUTHS HAHOTEXHOJOTHH (M3rOTOBJICHHE
DJIGKTPOHHBIX CXEM C AaKTUBHBIMH OJJIEMEHTAMH MOJCKYJSIPHBIX Pa3MepoB;
HEIMOCPEICTBCHHAS] MAHUITYJISAIMS aTOMaMHU U MOJICKYJIaMH U COOPKOW M3 HUX HOBBIX
MaTepuasoB; pa3paboTKa U U3rOTOBICHUE HAHOMAIIIHH).

4. O6nacTy NprUMEHEHUSI HAHOKOMITO3UTOB.

Tema 2: HaHOTEeXHOJI0THM B COBpPEeMEHHOI MeIuIluHe — 2 yac.

Bormpocsl, orpabaTeiBacMblie Ha MPAKTUYECKOM 3aHSITHU:

I  OcHOBHbIE HampaBJCHUS Pa3BUTUA  COBPEMEHHBIX  MEAUIUHCKUX
HAaHOTEXHOJIOTUH.

2. HanoTexHOJIOTMM B  COBEpPUICHCTBOBAaHMUM  METOJOB  JOCTaBKHU
JIEKApCTBEHHBIX CPEJICTB.

3. [IpuHIIUIT KOHCTPYKIIMU UCKYCCTBEHHOIO IJ1a3a.

Tema 3. HaHoTexHo0JI0TUH B MpPOU3BOJACTBE YMHBIX
MHOFO(l)yHKHl/IOHaJILHLIX KOMIIO3UTOB — 4 yac.

Bormpocel, orpabaTeiBacMbIie Ha MPAKTHYECKOM 3aHSATHH.
1. Marepuasbl, u3MeHstonme ¢asy.

2. Cxadansip KOCMOHABTA.

3.TenneHuy pa3BUTUSI YMHOTO TEKCTHJIS.

Tema 4: OnacHOCTH ¥ PUCKM HAHOTEXHOJIOTHiA — 2 Yac.

Bormpocsl, oTpabaThiBaeMble Ha IPAKTUYECKOM 3aHITHU:

1. VYBennueHHE pUCKa BMENIATEIbCTBA B JIMYHYIO )KU3Hb.

2. YcuiieHue TOHKH BOOPYXKEHHUSI W PUCKOB TEPPOPHU3MA.

3. [losiBNEeHME NCKYCCTBEHHOW KU3HU C HEMTOHATHBIMU IOCIIEICTBUSIMU.



IlepeyeHb y4eOHO-METOAUYECKOT0 O0eceYeHU Il 00y4aloUIuXCcs Mo
AUCIHUIIMHE

1. Cepreea E.A., KoMno3uirioHHble HaHOMaTepuaibl: yuyeOHoe mocobue /
E.A. Cepreena, H0.A. Tumommna - Kazans: U3znarenscteo KHUTY, 2017. - 152 c. -
ISBN 978-5-7882-2257-8 - Tekcr : anexktponnbiit / DBC "KoncynbTanT cryaeHra" :
[caitT]. - URL: (mara oOpamenus: 22.05.2020). - Pexxum nocTymna: mo IMOAMHUCKE.
http://www.studentlibrary.ru/book/ISBN9785788222578.htmi

2. PwoxonkoB [I.M., Hanomarepuainsl: yueOHoe mocobue / JI.M. PepkoHKOB,
B.B. JléBuna, O.JI. [I3umsurypu - M. : JlaGoparopus 3Hanuii, 2017. - 368 c.
(Hanorexuomorum) - ISBN 978-5-00101-474-4 - Texkct : anektponHblii // DBC
"Koncynbrant cryaenta": [caiit]. - URL: (mara obpamenus: 22.05.2020). - Pexum
nocryma: mo noanucke. http://www.studentlibrary.ru/book/ISBN9785001014744.html

3. EmuceeB A.A., ®ynkumonanbHblie HanoMmatepuansl / Ilox pen. HO.M.
TpetbsikoBa. - M.: OU3MATIIUT, 2010. - 456 c. - ISBN 978-5-9221-1120-1 -
Texct: osnekrponssii // DBC "Koncymbrant crymenta": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785922111201.html  (mata  oOpamicHus:
22.05.2020). - Pexum gocTyma: 1o moinrcKe.

4. TapacoBa H.B. Ontuueckue MeTOIbl MCCIEAOBAHUN HAaHOMATEPHAIOB U
HAHOCHUCTEM [DJIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUsi K JIabopaTOpHBIM
3aHATHAM TI0 TUCIHIUINHE «MaTepuanoBecHIe HaHOMATepHUaJOB M HAHOCHCTEMY/
Tapacoa H.B.— DOnekTpoH. TekCTOBble JaHHble.— Jlunenk: Jluneuxwuii
rocyapcTBeHHbIH TexHuueckuii yausepcutetr, ObC ACB, 2017.— 23 c.— Pexum
nocryma: http://www.iprbookshop.ru/74408.html — 9BC «IPRbooksy»

5. Illab6atuna T.M. Hanoxumusi 1 HaHOMAaTepualibl [DIEKTPOHHBIA pecypc]:

yueobHoe mnocobue/ Illabatmna T.U., T'onybeB A.M. — DJNEKTPOH. TEKCTOBBIC
naHHble.— MockBa: MOCKOBCKHIM T'OCYJIApCTBEHHBIM TEXHUYECKUUA YHUBECPCUTET
MMEHU H.D. baymana, 2014.— 64 C— Pexxum JOCTYyTIa:

http://www.iprbookshop.ru/30893.html — DBC «IPRbooks»

6. JBumnsurypu D.J1. [Iporecchl monmydeHuss HAHOYACTHI] 1 HAHOMATEPUAJIOB.
Hanotexnosnoruu [DnekTpoHHBIN pecypc]: yueOHoe mocodue/ J3umsurypu 3.1,
CunopoBa E.H.— DnexkTpoH. TekcToBble HaHHbIe.— MockBa: M3narensckuii Jlom
MUCuC, 2012. — 71c. —Pexxum goctyna: http://mwww.iprbookshop.ru/56215.html —
OBC «IPRbooks»

7. PaxoB D.I'. Heopranumueckue HaHOMatepualibl [DJIEKTPOHHBIN pecypc]:
yueOHoe mnocobue/ PakoB O.I'.— DJNEKTpOH. TEKCTOBbIE AaHHble.— MoOcKBa:
JlaGopatopus 3HaHUMH, 2020.— 478 c— Pexum JOCTyma:
http://www.iprbookshop.ru/24143.html — 9BC «IPRbooks»

8. T'ycer A.W., Hanomarepuaisl, HAHOCTPYKTYphI, HaHOTeXHOJIoTHH. |/ ['yceB
A. U. - 2-e u3n., ucnp., - M.: ®©USMATIIUT, 2009. - 416 c. - ISBN 978-5-9221-
0582-8 - Texct: anexkrponusiii / OBC "Koncynbrant crynenta": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785922105828.html  (gara oGpamieHus:
22.05.2020). - Pexxum mocTyma: mo moImucKe.

9. Hanomarepuaiibl Ha METAJUIMYECKOH OCHOBE B IKCTPEMANIbHBIX YCIOBHSX
[OnexTpoHHBIH  pecypc]: ydeOHoe mocodue [/ P.A. AnngpueBckuii - M.:
JlaGoparopus 3Hanuid, 2016.- TekcT: anextpoHHsbIi // ObC "KoHcynbTaHT cTyaeHTa':


http://www.studentlibrary.ru/book/ISBN9785788222578.html
http://www.studentlibrary.ru/book/ISBN9785001014744.html
http://www.studentlibrary.ru/book/ISBN9785922111201.html
http://www.iprbookshop.ru/74408.html
http://www.iprbookshop.ru/30893.html
http://www.iprbookshop.ru/56215.html
http://www.iprbookshop.ru/24143.html
http://www.studentlibrary.ru/book/ISBN9785922105828.html

[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785001014188.html (mara
obpamenus: 22.05.2020). - PexxuMm ocTyna: 1o moAMnucKe.

10. Mummna E.J[., Meronbl monyd4eHus U HUCCIEIOBAaHUS HaHOMAaTepUajoOB U
HAaHO-CTPYKTyp. JlabopaTopHBIi MPaKTUKyM 110 HAHOTEXHOJOTHSIM: yqe6Hoe
nocobue / E.JI. Mummua u ap.; nox pena. A.C. Curoa. - 4-¢ usn. (911.). -
BMHOM, 2014. - 184 c. - ISBN 978-5-9963-2360-9 - TekcT : 37eKTpOHHBIHN // SBC
"KoHcynbTaHT cTyeHTa": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996323609.html  (mara oOpamienus:
01.07.2020). - PexxuM 10CTyIIa: 110 MOITHCKE.

11. Mummna E.Jl., MeTonbl mojiydeHus W UCCIeOBaHUs HAaHOMATEPHAIOB U
HAaHOCTPYKTYp. JITabopaTopHbIN MPaKTUKYM 10 HAHOTEXHOJIOTHSAM: yueOHOe mocooue
[ E.I.Mumuna, H.3. Hlepctiok, A.A. EBnokumos, B.O. Banpauep, C.A. I'puropses,
T.B. onrosa, H.M. JIpo3noBa, A.A. Exos, H.. Epmoga, I1.H. JIyckunosuu, B..
[Tanos, B.M. Ceutos, C.B. Cemun, A.U. Croruuii, A.A. ®ensann, M.P. Illepbakos -
M.: JlaGopartopust 3Hanmii, 2017. - 187 c. (Y4eOuuk mis Beiciiei mkomsl) - ISBN
978-5-00101-473-7 - Texct: anekrponnslii / DbC "KoncynbTant cTyaeHra'

[caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001014737.html  (mara oOpamieHus:
01.07.2020). - Pexum g0CTyIIA: 1O MOITUCKE.

12. Curosa A.C., [lonydyeHnue u uiccieqoBaHne HAaHOCTPYKTYp. JlabopaTopHbIii
npakTukyM 1o HanotexHojorusm / A.C. Curosa. - M. : BUHOM, 2011. - 146 c. -
ISBN 978-5-9963-2198-8 - Tekcr ; AJICKTPOHHBIN // ObC

"KoHcynbTaHT cTyneHra': [caiT).- URL
https://www.studentlibrary.ru/book/ISBN9785996321988.html  (mata oGpamenus:
01.07.2020). - PexxuM rocTyIma: 1o MOIIHCKE.

13. biimakos U.B., Ilpoueccel momydeHHs HAHOYACTHUII U HAHOMATEPHAJIOB,
HanotexHosoruu: Jla6. npakrukym / U.B. baunkos, C.B. Jlo6atkun, [1.B. Ky3neros,
M.P. ®unonoB, A.O. Boaxonckuii. - M.: MUCuC, 2010. - 36 c. - Tekcr:
anexktponueit  //  OBC  "KoncympranT  crymenra": [cait]. -  URL:
https://www.studentlibrary.ru/book/Misis_297.html

14. Ky3uneuo I'.JI., Ilpoueccel MuKpo- W HaHOTexHOJoruu. HoHHO-
rmia3Mennbie nporiecchl: JIa6. mpaktukym / I'.Jl. Kysuenos, C.II. Kypouka, A.P.
KymxoB u ap. - M.: MI/ICI/IC 2007. - 141 c. - Texkct: snexkrpoHHsbi // DBC
"Koncynbrant crynenra' ) [caiT]. - URL:
https://www.studentlibrary. ru/book/M|S|s 296.html

15. KpuueBckuit I'.E. OcHoBbl HaHOTEexHOJOTWH: yueOHOe mocoome. T.1.
Teopusi. OcHoBbl HaHoTexHoJoruil / I'.E. Kpuuesckuii. — M.: I'pun I[lpunr, 2022. -
570 c.

16. KpuueBckuit I'.E. OcHoBBI HaHOTEeXHOJOTHH: y4deOHOe mocobme. T.2.
Teopusi, OCHOBbI HAaHOTEXHOJIOTMU. MCronp30BaHME HAHOTEXHOJIOTMH B PA3JIUYHBIX
obnactax Hayku U TexHukd / I.E.Kpuuesckuii. — M.: I'pun I[punr, 2022. - 726 c.



http://www.studentlibrary.ru/book/ISBN9785001014188.html
https://www.studentlibrary.ru/book/ISBN9785996323609.html
https://www.studentlibrary.ru/book/ISBN9785001014737.html
https://www.studentlibrary.ru/book/ISBN9785996321988.html
https://www.studentlibrary.ru/book/Misis_297.html
https://www.studentlibrary.ru/book/Misis_296.html

