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1.1,
1:2.
1:3:
1.4.
1.3,
1.6.
1.7.

1. COCTAB YHUEBHDBIX JHCHHIUINH, BKIIOYEHHBIX B IIPOTPAMMY
BCTYIMTEJNBHBIX HCIIBITAHUU B MATUCTPATYPY

DH3HKO-XHMHSI HAHOYACTHL 1 HAHOMAaTEPHAaJIOB,

OCHOBbI 30J1b-TeJb TEXHOJIOTHH.

XHMUS TBEPIOTO TeJa.

PU3UKO-X UMHST HAHOCTPYKTYPHPOBAHHBIX MaTEPHAJIOB.

ITpoueccnb nostyueH s HaHOYACTHL, HAHOMATEPHAJIOB, HAHOTEXHOJIOTHH.
MCTOI[b] 15| l'Ipl'I60pr AJtsl MCCIIEAOBAHMSA HAHOYACTHUI] 1 HAHOMATEPHAJIOB.
TexHOoNnorns KOHCTPYKLHOHHBIX H CIIeHaIbHBIX MaTEPHAJIOB.

2.COAEPYKAHUEYUEBHBIX TN CITATIIIIAH
2.1. Ou3uKo-XHMHI HAHOYACTHL H HAHOMATEPHAJIOB

. Knaccudukanms naHooObekTOB

. HanooObexTs! B TBEPIbIX BEILECTBAX, B XXHIKOCTSIX U ra3ax.

. IIpMHUHMBI CTPYKTYPHOI OpraHn3alii HaHOOOBEKTOB.

. OcobeHHOCTH HAHOCTPYKTYPbI.

. OcobennocTH MposBIeHNs pa3MepHbIX 3(P(HEKTOB B HAHOCHCTEMAX.
. CBolicTBa HAHOUACTHII,

. CpolicTBa yrieposHeX H HEOPraHUYECKHX HAHOTPYOOK, HAHOIPOBOJIOK.
. CBoiicTBa TOHKMX IJIEHOK U MOBEPXHOCTHBIX CJIOEB.

. DOTOHHBIE KPHCTAIBL.

10. IlprimMeHeHe HAaHOMATEPHAJIOB B MPOMBILIIEHHOCTH.

11. @yHKUNOHATLHBIE HAHOMATEPHAIIBL.
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PexomengoBanHast nuTeparypa:

1. Annpuesckuii P.A., Parynst A.B. HanoctpykrypHble mMaTepuansl. M.: Axamemus,

2005. - 187 c.

2. Hanomarepuaner yuebuoe mnocobue / J M. Peoxonkor, B.B. Jlésuna, 3.JL

Heumsurypunn. — Mocksa: BMUHOM. JIa6. 3nanuii, 2010. — 365 c.

3. Hanomarepuansl, HAHOCTPYKTYpsI, HaHOTexHonoruu / A W, T'yces. — 2-e uz ., ucmp. —

Mocxksa: ®usmatiant, 2009, — 414 c.

4. Ceprees I'.b. Hanoxumust: yuebHoe nocobue / I'.B. Ceprees. — 2-e u3n. — M.: K1V,

2007. =336 c.: un.

5. Cyspanes M.I1. HanorexHonormws: QpU3HKO-XUMHIHAHOKIACTEPOB, HAHOCTPYKTYP U

HaHomatepuanoB. — M.: KomKnuura, 2006. — 592 c. (Cunepreruka: OT MPOLLIOrO K
Oynyiiemy.)

6. @ponos FO.I'. Kypc komnounnoil xumuu. [ToBEpXHOCTHbIE SIBJICHHUSI M JUCIIEPCHBIE

cucTeMbl. Y4eOHHK 1JIs BY30B. — 2-¢ u31., nepepad. u gom. — M.: Xumus, 1988. — 464 c.: .

2.2. OcHOBBI 30JIb-T'€JIb TEXHOJOTHH

1. Knaccugmkauws METOIOB MONyUSHHST HAHOMHCIIEPCHBIX CHCTEM

2. JlnucnepcHble CUCTEMbI H HX OCHOBHBIE XapaKTEPHUCTHKH.

3. IIoBepXHOCTHO-aKTHBHBIE BELIECTBA B 30JIb-T€JIb TEXHOJIOTHH,

4. IlonydyeHue aKTHBHBIX THIPOKCHAOB M OKCHIOB W METOABbl M3Y4YEHHA HX
TOBEPXHOCTIL.



PexomeHaoBaHHAS JIHTEPATYypa:

1.Cy3nanes M.IT. HanorexHonorus: (pU3NKO-XMMHSHAHOKJIACTEPOB, HAHOCTPYKTYp H
Hanomarepuaos. — M.: KomKnura, 2006.

2. Crapocrun B.B. Marepuanbl ¥ MeTOObl HaHOTEXHONOrHH: yued.mocobue. — M.:
Bunowm: Jlaboparopus snanmii, 2008.

3. ®punpuxcbepr T A. Kypc xomnoungHoit xumuu. Y4eb.nmius By3oB. — 2-e H31.,
nepepab. u nom. — JI.: Xummst, 1984. — 368 c., n.

4. HanorexHojoruu: yuebuoe nocobue ajst By30B: nep. ¢ anri. / U. Ilyn, @. Oysxe- 5-¢
u3m., ucrp. u gon. — Mocksa: Texnocepa, 2010. — 330 c. -

5. HHW. Munbko. MeTonbl MoJjiyyeHHsi M CBOMCTBA HaHOOObEKTOB. — M.: ®PmumHTAa:
Hayxka, 2009.

6. X1MHsl HOBbIX MaTepHAJIOB M HAHOTEXHOJIOTHH: TIep. C aHIIL.: yueOHoe mocobue s
yuusepcutetos / b. JI. ®axneman. — Honronpyaustit: Matemnext, 2011. — 463 c.

2.3. XuMus TBEpPAOTO TEJaa

. TBeproe cocTosiHHE BELIECTBa.

. Kpucranmiueckne pemeTks TBepAbX BerecTs. Tumnsl bpasa.
. Xumudeckast CBs3b B TBEPJbIX HEOPraHNYECKHX BELIECTBAX.
. CoenmHeHusl B METAJNTMYECKHX CUCTEMAX.

. Bune! nedexros.

. Tunel TBEPABIX PACTBOPOB. 3aMCIIEHNMsI, BHEAPEHMS, BEIYUTAHM.
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PexomenpgoBanHasi iureparypa:

1. SIpocnaBues A.b. Xumus tBepaoro tena. M., M3a-so Hayunsnii mup, 2009.

2. bokurreiin B.C., SIpocnasues A.b. JInd@y3us aTOMOB M MOHOB B TBEPABIX TEJAX.
M. MHCHC, 2005.

3. Unbun AIT, Topouua H.E. Xumus TBepaoro tena: yuebnoe nocobue / T'OY BITIO
HBaH. roc. xum.-TexHousor. yH-T. iBanoso, 2006. — 216 c.

4. Becr A. Xumust TBepmoro tena. Teopust U mpuioxeHus.: nep. ¢ aHra. / A Becr, —
M.: Mup, 1988. U. 1. - 556 ¢., 4. 2.—-338 c.

S. Bopobwesa, T.H. Xwumwus TtBepmoro tenma: Kiaccuueckuil yYHHBEPCHUTETCKHI
yueOHuk / T.H. Bopoosesa, A.H. Kynax. T.B. Ceupuposa. — Mu: BI'Y, 2011. — 332 c.

6. Knorbko, A B. Xumust TBepnoro Tena: yue0.mocobue s cTyneHToB By30B / A.B.
Kuoteko, M.A. Ilpecusikos, FO.JI. Tperbsixos. — M.: Axagemus, 2006. —304 c.

7. Cwmupros HH., Kypoukuna M., Bomxunckuii AM., IlnecoBckux A.B.
ITpoLecehl U amnmnapaThl XMMHYIECKOH TEXHOJIOTHH (OCHOBBI HHXKEHEPHOH XUMUM). Y4eOHHK
nst By3oB. CII6.: «Xumusy, 1996, — 407 c.

2.4, GU3HKO-XHMHISTHAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

. PazmepHble 3 ekt B HAHOMATEPHATIAX.

. Knaccudukaris HAHOKJIACTEPOB M HAHOCTPYKTYP.

. XUMHUECKHH MOTEHLHAaJ TOBEPXHOCTH.

. Cobonnas sneprust ['ubd6ca u I'enbMronbua.

. @pakTanbHble MOIEINH KIaCTEpPOB.

. @uzHyeckast 1 XUMHYeckas ancopOmms.

. Vicrionb3oBaHiie METO10B HAHOTEXHOJIOrMH B 00paboTKe MOBEPXHOCTH.
. CTpyxTypHBIe 0COOEHHOCTH TBEPAOTENLHBEIXHAHOCTPYKTYP.
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PexomengoBanHasi murepatypa:

1. Cysnanes M.IT. ®usnko-xumusiHanomarepuasos. M.: KomKnura, 2006. — 592 c.

2. Crpombepr A.T"., Cemuenxo [[.IT. ®usnteckas xumust. M.: Beicmas mkona, 2001. —
479 c.

3. Tyces AM. HanomaTepuaibl, HAHOCTPYKTYpPBI, HAHOTEXHOJOrMH. — M.
PHU3MATIIHT, 2005. — 416 c.

4. Kyxosuuknit A.A., lIBapuman JLA. ®usnueckas xumus: YueOHUK AJIsl By30B. — 5-
e u3a., nepepad. n nomn. — M.: Meramnyprus, 2001.

5. Kabasicu H. Beenenue B HaHoTexHONOrHI0. — M.: Buxom, 2005.

6. bpoynaii M., Mepeii k. ®Pusndeckue 0CHOBbI MHKpOTeXHOIOrHH. M.: Mup, 1985

2.5. HPOLICCC[)H noJryvueHns HAHOYACTHL, HAHOMATEPHAJIOB, HAHOTEXHOJIOIHH

. OBwas xapakTepHcTHKa MPOLECCOB MONYYE€HHsT HAHOYACTHII

- Meronnl nonyueHns HaHOUaCTHL, OCHOBAHHbIE HA (YU3MIECKHX POLIECCAX.
- MeTonn! nojlyHeHus HAHOYACTHL, OCHOBAHHBIE HAa XMMHUYECKHX TPOLIECCAX.
. Meronb! cHHTe3a yrnepoaHbIXHAHOTPYOOK 1 rpadeHa.

. ITopoLIKOBbIE TEXHONOTMH.

. DIIEKTPOXHMHUECKHE METOIbI (POPMHPOBAHMSI HAHOCTPYKTYP.

. ITyuxoBble METO/bI HAHOMHUTOrPaHH.

. Henyuxosble MeTonb! HaHOIMTOrpag UM,

. MeTonb! noyuenns yrnopsinou4eHHbIX HAHOCTPYKTYP.
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PexomengoBannast nureparypa:

LITyn, Y. Hanorexnonoruu: yue6.mocodue / U. Ilyn, @. OysHC, mep. ¢ aHriL., pex.
0. WM. TonosuH. - 2-e usn., nom. — M.: Texnocdepa, 2006. — 336 ¢. — (Mup MaTepuanos u
TEXHOJIOTHI).

2. I'yces, A .1 Hanomarepnansl, HAaHOCTPYKTY I, HaHOTexHOJorHH / A. . T'yceB. — M..:
dusmariur, 2005, — 410 c.

3. Cysnanes, ML.I1. Hanorexuonorin. OHU3HKO-XMMHUSI HAHOKJIACTEPOB, HAHOCTPYKTYD M
nanomatepuanos / MLIL. Cysnanes. — M.: KomKuura, 2006. — 589 c. — (CunepreTuxa: oT
pouuIoro k dyayumemy).

4. Mpsukos ITH. DnexTpoHHbIe CBOMCTBA H NpHMeHeHHe HaHOTPy6ok — M.: BUHOM.
Jlabopartopust 3Hanmii, 2011 — 488 c.

5. T'yces A M., Pemnens A A. Hanokpucraminueckne marepuansl. M.: ®PusmaTiuT,
2001. :
6. Emnceen A.A. @yHKIHOHATBHBIE HAHOMATEpHabl. ®u3MmaTiuT, 2010. — 452 c.

2.6. Meroant u nprbopebI 4151 HCCAEAOBAHHSI HAHOYACTHI U HAHOMATEPHAJIOB

1. OBuas xapakTepHCTHKa METONOB M IPHUOOPOB UCCAEN0BAHNSA HAHOCHUCTEM.

2. Knaccuduxalus METONOB aHaiN3a HAHOCTPYKTYp. Maremaruueckas obpaboTka
PE3yJIbTaTOB.

3. OCHOBHBIE TOJIOKEHHST ONITHYECKOH MUKPOCKOITHH.

4. YCeTpolcTBO W MPUHLKIT PaboThl ONTHYECKOro MHKpockomna. Crenuani3upoBaHHbIe
METOAHKH ONTHYECKOH MUKPOCKOITHH.

5. dnyopecueHTHast MUKPOCKOIHsI, FICTOYHHKH CBETA.

6. DnexTpoHHas MUKPOCKOMHsl, OCHOBHBIE TOHSATHSI.

7. PactpoBas (CkaHHpyIOLIast) MHKPOCKOIIHSI.



8. CxaHupyoLas TYHHEIbHast MUKPOCKOMHSI

9. ATOMHO-CHJTOBast MUKPOCKOTIHS H MarHMTHO-CHIJIOBAst MUKPOCKOTIHSL.

10. Hanounentuposanne. BUnbl HHIEHTOPOB. )

11. TeopeTHyeckHe MPUHLHAINBI MOAETMPOBAHNS HAHOMATEPHUAJIOB M HAHOCTPYKTYP.

PexomengoBanHasi aureparypa:

1. Hanocucrembl B CTPOWTENLHOM MarepuanoBeneHun. Yue® mocobue / B.B.
Crtpoxosa, M.B. Xepnosckuii, A.B. Uepesarosa. — benropon: H3n-so BI'TY, 2011. — 205 c.

2. Kpewxos A.Il. OcroBbl aHanuTHueckoil Xumuu. Tom 3. DPHU3MKO-XUMHYECKHE
(uncTpyMmenTanbuble) Metomsl anannza. — M.: Xumus, 1970. =472 c.

3. Janukop TO.C. ®Pusnuko-xumu4ecKkue MeTonbl aHanuza. U3nanue 5-e mepepad. u
nom. — M. Xumus, 1973 r.

4. OrepToH, P. . OU3HIECKHETTPHHLUIBIIEKTPOHHOUMUKDOCKOIIHMH.
BeeneHneBnpocBeHBAOLIYI0, PACTPOBYIO H AaHAUTHYECKYIO SJIEKTPOHHYH MUKPOCKOIIHIO:
nep. canry1. / P. ®. Drepron —M.: Texunocdepa, 2010. — 304 c. — (MuphHu3HKU 1 TEXHUKH).

2.7. Texnoorus KOHCTPYKUHOHHBIX H CIICHHAJNBHBIX MATEPHAJIOB

1. TexHonor# rIuT 1 6JIOKOB U3 FPAHATA H MPaMOpa.

2. TexHOJOrHsT TPOMHUTKH APEBECHHBI MOHOMEpPAMH, OJMIOMepaMH M MHHEPaIbHBIMH
cossiMi. MsmeHenue rnpu 3ToM CBOMCTB H3IENHIA.

3. V3meHeHHe BSUKYLIMX CBOWCTB CHJMKATHBIX MAaTEPHAJIOB, AJIFOMOCHUIMKATHBIX MU
IITAKOBBIX BSUKYLIMX BEIIECTB B 3aBHCHMOCTH OT COCTaBa Ha KOHLEHTPALHOHHOM
TPEYroJbHHKE.

4. TlomyueHue  reOTOJNHMEPHBIX  MaT€pPHalioB,  CYIIHOCTb  3aTBEPIEBAHUs
YABTPAANCIIEPCHBIX MACT M MPOYHOCTh KAMHSI.

5. BsbKyIIne CrennaibHOro Ha3HaYeHHsT C UCTTOIb30BAHHEM TEXHOT@HHBIX OTXO/OB.

6. CaoiictBa M crocodber (opmoBanust nmonusGHpHbIK, nonukapboHatHex u [IBX
JINCTOBBIX 1 TTPO(MIIBHBIX H3JENHH CTPOUTENBHOrO Ha3HAUEHHUS.

7. TlepcriekTHBBLI HCIIONB30BAHNSI OTXOLOB B BHIE MOHOMEPHOTO M OJMIOMEPHOTO
CHIPbSI, CHJIMKATHBIX M ANIOMOCIHJMKATHBIX Telell B IPOM3BOACTBE CHELHAIbHbBIX
KPOBEJBHBIX H TEIION30JIsILIHOHHBIX MaTEpPHAIOB.

PexomeHgoBAHHAS INTEPATYPA:

1. Puibres HM.A. CrpourenbHoe MaTepHanoBeneHue. YuyeOHoe mocobue s
crpourt.cretl. By30B. — M.: M3n-so Boicun. mk., 2002. — 701 c.

2. Cuportkun O.C. OcHOBbI HHHOBALMOHHOTO MaTtepuanosenenus. — M.: HHOPA-M,
2011. - 158 c.

3. Yumesm M. Kammucrep. MatepuanoseneHne. OT TEXHOJOTMH K IPUMEHEHUIO.
Merannbl, kepamuka, nonumMepsl: yaeduuk. — CII6.: Hayunbre ocHOBBI U TexHOmoruy, 2011.
- 896 c. ’

4. Anexcees B.C. Marepuanosenenue: yaeOHoe nocodoue. Capatos: Hayunas xHwura,
2012.-159%¢.

5. Bycnmaeea E.M. Marepuanosenenne: yuebHoe mocobme. Caparos: Al Ilm Op
Menna, 2012. — 148 c.

6. Cuporkun O.C. Teoperudeckie OCHOBBI 00mIero MarepuanoseneHus. — KasaH,
KI'3VY, 2007. - 348 c.





