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1. HEJX OCBOEHUA JUCHUIIINHBI

Llenbio ocBOEHUS TUCHMIUIMHBI (Moayinsi) «HaHo n MHKpO10OaBKM B MPOU3BOJICTBE CTPOH-
TENbHBIX MATEPUAIIOB» SBJIACTCSA: O3HAKOMIICHHE C OCHOBAMHM HAHOTEXHOJIOTUM, UX BO3MOYKHOCTSI-
MU U MEPCIEeKTUBAMH MTPUMEHEHHS B PAa3JIMUHbIX cdepax AesITeNbHOCTH 4eiaoBeka. HanoTexHomo-
MM OTHOCAT K KJIACCY TAaK HA3bIBAEMBIX BBICOKMX TEXHOJIOTMH U MX IPHUMEHEHHUE I103BOJISET HE
TOJIbKO MHTEHCU(UIMPOBATH MPOU3BOJACTBO TE€X WM MHBIX U3JENUI, HO M COBEPIIUTh CKAYOK B
TEXHOJIOTUYECKUX MapaMeTpax U KadectBe MpuOopoB. [103ToMy BaXKHOCTh U3y4EHMs TAKUX BONPO-
COB IIPU NOJATrOTOBKE OakajaBpa OUEBHUIHA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuumumHa «Hano 1 MUKpoj00aBKU B MPOU3BOACTBE CTPOUTEIIBHBIX MATEPUATIOB» OTHO-
CHTCS K BAPHATHUBHOM 9acTH O610ka b1 mporpaMmel moroToBky O0akaiaBpoB 10 HANPABICHUIO
08.03.01 «CrpoutenscTBoy. JucuuminHa mpeiaraercs s cBOOOIHOTO BEIOOpa CTyIE€HTaMHU 1O
JTaHHOMY nipoduitro, 6a3upyeTcs Ha pe3yabTaTax U3y4eHHs CICAYIOIUX AUCIUIUINH XUMHUH,
CTPOUTCJIbHBIX U KOHCTPYKIIMOHHLIX MAaTCPUAJIOB. I[JI?I YCIICHIHOT'O YCBOCHUA JUCHHUILJIMHBI CTYACHT
JIOJDKEeH

3HAThb:

QJICKTPOHHOC CTPOCHUC aTOMOB U MOJICKYJI, OCHOBLI TCOpHUU XUMHYECKOM CBS3U B COCAMHCHHUAX
Pa3HbIX TUIIOB, CTPOCHUC BCIICCTBA B KOHACHCHUPOBAHHOM COCTOSHHH, OCHOBHBIC 3aKOHOMCEPHOCTH
MMPOTCKAHUA XUMHNYCCKUX MPOHCCCOB U XAPAKTCPHUCTHUKHU PABHOBECHOI'O COCTOAHHA, XUMHYCCKUC
CBOMCTBA DJIEMEHTOB Pa3JINYHbIX I'PYIIIL HepHOHquCKOﬁ CHCTEMBI U UX BaKHEUILIMX COCI[I/IHCHI/Iﬁ

yMeThb:
HCIOJIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHBIE JAHHBIE U KO-
JMYECTBEHHbIE COOTHOIIEHUS] HEOPIraHWYECKON XUMUHM U1 PeLIeHns: IpopecCHOHAIbHBIX 3a1a4

BJIAJIeTh:

- METOJIaMH TIoUcKa U 0OMeHa uHpopMaluel B TI00aNbHBIX U JOKAJIBHBIX KOMIIBIOTEPHBIX CETAX;

- METOJlaMU MPOBeAEHUS (PU3NUECKUX U3MEPEHUH, METOJIaMi KOPPEKTHON OLIEHKU MOIpeIIHOoCTen
IIPU NPOBEEHUU (PUZNYECKOTO IKCIIEPUMEHTA

- TEOPETUYECKUMH METOJaMHU OIMCAHUS CBOMCTB IPOCTBIX U CJIOKHBIX BELICCTB Ha OCHOBE JJICK-
TPOHHOT'O CTPOEHHUS UX aTOMOB U NOJIOKEHUSA B [leprnoanueckoi cucTeMe XMMUYECKHUX dJIEMEHTOB,
HKCIEPUMEHTAIBHBIMU METOJaMU ONpeAeTeHUs (PU3MKO-XMMUYECKMX HEOpPraHMYeCKUX COeIuHe-
HUM

B pe3yjbTaTe OCBOCHUA TUCIHUIIJIUHBI OﬁyanOlHHﬁCﬂ JOJIZKCH

3HATH: POJIb U BO3MOXHOCTH MHTEHCUBHBIX TEXHOJIOTMI B IIPOU3BOJICTBE MaTE€pPUaJIOB U W3JIEIUN
CTPOUTENBHOM OTpaciy; 0 Kiaccu(puKau 00beKTOB HAHOMHpA U OOIIMX 3aKOHAX MacHITabHpoBa-
HUS (PU3HKO-XMMHUYECKUX CBOMCTB BELECTB MPU YMEHBIICHUH KOJIMYECTBA (pa3MEpOB) BEIECTBA;
OCHOBBI (PU3UKHU, PU3HMUECKOW XMMHUH, ONpeAestore crnennpuiyeckue cCBOHCTBa 0OBEKTOB HAHO-
MUPa; TEOPETHUECKUE OCHOBBI (PUZNKO-XUMHUYECKUX METOJIOB KOHTPOJISI CTPYKTYPhl M XUMHUYECKHX
CBOWCTB HAaHOPA3MEPHBIX 0OBEKTOB; PUIUKO-XMMHUYECKHE CBOMCTBA HHAMBHIyaTbHBIX HAHOUACTHIL
Y HAaHOCTPYKTYPUPOBAHHBIX 0ObEMHBIX MaTEpUaJIOB.

yMeTh: IPUMEHSTH MOJyYSHHBIC 3HAHUS MPH TEOPETUIECKOM aHAIIN3€e MCCICTOBAHUS (PU3NICCKUX
IPOIIECCOB, JIEXKAIUX B OCHOBE HAHOTEXHOJOI'MU M3TOTOBJICHUS COBPEMEHHBIX CTPOUTEIbHBIX Ma-
TEpHAJIOB.

BJaJeTh: uHpopManueil 00 obIacTaxX MpUMEHEHHUsS M MEepPCHEeKTHBAX Pa3BUTHUS HAHOTEXHOJOTHIA;
HaBBIKAM{ aHAJHM3a MEPBUYHBIX 3KCIICPUMEHTAIBHBIX JAHHBIX HCCIEIOBAHUS CTPYKTYpPHI U (U3NU-
KO-XMMHUYECKUX CBOWCTB HAHOUYACTUIl U HAHOOOBEKTOB C MCIIOJIb30BAHUEM OCHOBHBIX METOJIOB.



3. KOMIIETEHIIMHX OBYYAIOLIETI'OCA, @OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUA JUCIUIIJIMHBI (MOAYJIS)

Hpouecc HU3Yy4YCHUSA OUCHHUILIMHBL «Hano u MI/IKpOI[O6aBKI/I B IMPOM3BOACTBE CTPOUTCIIbHBIX
MaTepuasoBy HampaieH Ha (popMHUpOBaHHUE CIASAYIOUINX KOMIIETECHIIHI:
BrimyckHUK TTporpaMMbl OakajiaBpuaTa JTOJDKEH 00JalaTh CICHYIONIMMHA 00IIEeKYJIbTYPHbI-
mu komnereHnusamu (OK):
CIOCOOHOCTBIO K caMoOopranu3anuu u camoobpazosanuto (OK-7)

cienyomuMu npopeccnonaibHbiMu komnerennusavu (IK):

BJIAJICHUEM TEXHOJOTMEH, METOJaMHU JOBOJKH M OCBOECHHMS TEXHOJOTMYECKHUX IPOLECCOB
CTPOUTEIILHOTO MTPOU3BOJICTBA, IKCILUTyaTAIlMH, OOCITY>KUBAHUS 3[aHHI, COOPY>KEHUH, HHKCHEPHBIX
CUCTEM, MPOU3BOJICTBA CTPOUTENBHBIX MaTEPUANIOB, U3/CINNA U KOHCTPYKLIUN, MAallluH U 000py/I0-
BaHus (11K-8);

CIOCOOHOCTBIO BECTH IMOATOTOBKY JOKYMEHTALUU 10 MEHEIKMEHTY KauecTBa M THIIOBBIM
METOJIaM KOHTPOJIsI KayecTBa TEXHOJIOTMUYECKUX IPOLECCOB Ha MPOU3BOACTBEHHBIX ydacTKax, Op-
raHU3auio pabodynx MECT, CIOCOOHOCTh OCYHIECTBIIATh TEXHHUECKOE OCHAILIEHUE, pa3MEIEHUE U
00CITy’)KHBaHHE TEXHOJOTHYECKOTO0 00OPYIOBaHUS, OCYIIECTBIATH KOHTPOJb COOJIIOJCHHUS TEXHO-
JIOTUYECKON AUCIUILINHBI, TpeOOBaHUN OXpaHbl Tpyaa U skonorudeckoii 6ezonacuoctu (I1K-9);

3HAHWEM HAyYHO-TEXHUYECKOH WH(OpMAIMM, OTCYECTBEHHOTO M 3apyOEKHOTO OIbITa IO
npoduro aestenpHocTr (ITK-13);

- BIIQJICHUE METOJIaMH M CPEICTBAMH (PU3MYECKOTO M MATEMaTHYECKOrO (KOMITBIOTEPHOTO)
MOJICJIMPOBAHUS B TOM YHKCJIE C HUCIOJIb30BAHUEM YHUBEPCAJIbHBIX U CHELUUATU3UPOBAHHBIX IPO-
rPAaMMHO-BBIYUCIUTEIBHBIX KOMIUIEKCOB, CUCTEM aBTOMATU3UWPOBAHHBIX MPOEKTHUPOBAHMS, CTaH-
JIAPTHBIX IMAKETOB aBTOMATHU3ALMU MCCIIEJOBAHUM, BIaICHUE METO/IAMH UCIIBITAHUN CTPOUTEIIbHBIX
KOHCTPYKIIMW U U3JIEINH, METOIaMH TTOCTAHOBKU M MIPOBEICHUS SKCIIEPUMEHTOB 110 33JJaHHBIM Me-
toaukam (I1K-14);

CIIOCOOHOCTH COCTABJISITH OTUETHI 10 BBITOJTHEHHBIM pab0oTaM, y4acTBOBATh BO BHEJAPEHHUH pe-
3yJIbTATOB UCCIIEI0BAaHUN U IpakTHdeckux paspadortok (I1K-15)

B pe3yabTare 0cBOeHUS TMCUMILINHBI 00y4YaIOIMIACA 0JIZKEeH:

3HATh: POJIb U BO3MOYKHOCTU NHTEHCUBHBIX TEXHOJIOTUH B IIPOM3BOACTBE MATEPHAIIOB U U3-
JIeJIUNA CTPOUTENBHOTO HAa3HAYEHUS] U CMEXKHBIX 00JacTSIX TEXHUKH; O KIACCHU(PHUKAIUU OOBEKTOB
HaHOMHUpa M OOIIMX 3aKOHaX MaclITaOUpOBaHUSA (U3UKO-XUMHUECKUX CBONCTB BELIECTB INpPHU
YMEHBILIEHUN KOJIMYECTBa (pa3MepoB) BEIIECTBA; OCHOBBI (M3HMKH, (PU3UYECKON XUMHUH, OIpeje-
JsroIIKe  crieu(HUUecKue CBOMCTBa OOBEKTOB HAHOMHUPA; TEOPETUYECKHE OCHOBBI (DU3UKO-
XUMHUYECKHX METOJOB KOHTPOJS CTPYKTYPhl U XUMHUYECKUX CBOMCTB HAaHOPa3MEPHBIX OOBEKTOB;
(GU3UKO-XMMUYECKHE CBOMCTBA MHIMBUAYAIbHBIX HAHOYACTHUI] 1 HAHOCTPYKTYPUPOBAHHBIX 00bEM-
HBIX MaTepUaJoB.

YMETh: IPUMCHATH MMOJTYYCHHBIC 3HAHUA IIPHU TCOPETUICCKOM aHAIN3E, KOMIIBIOTCPHOM MO-
ACIIMPOBAHUU U SKCIICPUMCHTAJILHOM HCCIICIOBaHUN (I)I/ISI/IHGCKI/IX poneccoB, JIC)KAMIUX B OCHOBC
HAaHOTCXHOJOI'MH,; OCHOBHBIC MCTOABI INOJTYUYCHUS HAHOYACTHUL] 1 HAHOCTPYKTYP.

BJaJeTh: nHpopMalueit 00 06acTIX NPUMEHEHUs U TIEPCIIEKTUBAX PAa3BUTHS HAHOTEXHO-
JIOTHH; HaBbIKAMHU aHAJIM3a IIEPBUYHBIX DKCIIEPUMEHTAIbHBIX JAHHBIX UCCIIEIOBAHUS CTPYKTYPHI U
(bU3UKO-XMMHUYECKHUX CBOMCTB HAHOYACTHI] 1 HAHOOOBEKTOB C UCIOJIb30BAaHHEM OCHOBHBIX METO-
J10B.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAY JIS)



«HaHo 1 MUKpPO/100aBKH B NIPOU3BOACTBE CTPOUTEIbHBIX MATEPHUAJIOBY
OO6mmas TpyaoeMKOCTh nuciuIuinHbl coctaBisier 33E, 108 yacos.
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1. Tema 1. Yro Takoe | 6 1-2 2 2 4 2/50
HAaHOTEXHOJOTUHU?

2. Tema 2. ®usnveckue | 6 34 2 2 4 2/50
OCHOBBl HAHOTEXHO-

JIOTUH.

3. Tema 3. Hanomare- | 6 5-6 2 2 4 2/50 PetiTunr-
pUaibl U METOABI HMX KOHTpoJb Nel
TIOJTY9ICHUSI.

4. | Tema 4. IIpumenenue | 6 7-9 2 2 4 2/50
HaHOMATEPHAJIOB U
HAaHOTEXHOJIOT .

5. Tema 5. CommanbHo- | 6 10-11 2 2 4 2/50
SKOHOMHUYECKHE  T0-

CIENICTBUS ¥ Pa3BU-
THE HAHOTEXHOJOTUU
B Poccun u B mupe.

6. Tema 6. Ilpumenenue | 6 12-13 2 2 4 2/50 Peiitunr-
MHKpOJI00aBOK  TIpH KOHTPOJb Ne2
MIPOU3BOJICTBE BSIKY-

MIUX MaTepHAIIOB

7. Tema 7. Pomp mo- | 6 14-16 2 2 4 2/50
BEPXHOCTHO-

AKTUBHBIX  BCIICCTB
MIPY BBEIICHUH HAHO U
MHUKPOI00aBOK B
CTPOUTENIbHBIE MaTe-
pHabl

8. Tema 8. OcobenHo- 17-18 4 4 8 2/25 Peiitunr-
CTH TEXHOJIOTUI HAaHO KOHTpPOJb Ne3
U MHKPOJO00aBOK B
WCIIONb30BaHUU  Me-

CTHBIX CBIPBEBBIX
peCypcoB.
Bcero 18 18 36 16/47 OKk3aMeH




4.1. TEOPETUUYECKHUI KYPC

No Ne HaumeHnoBanue TeMbl No Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB I10 TEME
pasne- | TeMbl ceMecTpa
j1a
1 1 Tema 1. Uro Takoe HaHOTEXHOJO- | 3 OO1mmye MOHATHS, UCTOPHS PAa3BUTHSI HAHOTEXHOJIOTHH,
ruu? TEXHOJIOTUUECKUE MPUHIUIBI «CBEPXY-BHU3» U «CHU3Y-
BBepX». MecTo HAaHOTEXHOJIOT U B HAyKEe U TEXHUKE.
2 Tema 2. Owusmueckwe OCHOBHI | 3 Pasmepusie 3¢ ekt u yenoBusa ux npossieHns. Kpan-
HaHOTEXHOJIOTUH. ToBbIe d(PdekThl (TyHHEIMpOBaHUE, KyJIOHOBCKas OJ0-
Kana 1 ap. KBaHTOBBIE CTPYKTYpBI, UX OCOOEHHOCTH.
CxaHupyromue 30HA0BbIE U aTOMHO — CHUJIOBBIE MUKPO-
CKOTIBI.
2 3 Tema 3. Hanomatepuanst u mero- | 3 HaHnocTpykTypupoBaHHBIE HaHOMAaTepuasbl, TOHKUE
JIbI UX TIOTY4EHUS. IUIEHKH, T€TePOCTPYKTYPHI, HU3KOPa3MEpHbIE CHCTEMBI,
¢bynnepensl, QyIEpUTEl U HAHOTPYOKH, KOHCTPYKIIH-
OHHBIE MaTepHajbl, OpraHMYecKue U OHOOpPraHN4YecKue
HAHOCTYKTYPbI
4 Tema 4. IlpumeHnenue Hanomate- | 3 HanotexHonoruun u HaHomaTepuajbl B MaIIMHOCTPOE-
pHAIOB U HAHOTEXHOJIOTHH. HHUH, TPAHCIIOPTE, AaBHAIMH, KOCMHYECKOW TEXHHKE,
XUMHYECKHX TEXHOJIOTHSX, HJIEKTPOHHUKE, HHPOPMAIIH-
OHHBIX TEXHOJIOTHSX, MEIWIMHE, SKOJIOTHH, CEIbCKOM
X034HCTBE, BOGHHOOM JieJie U T. [I.
3 5 Tema 5. ConumansHo- | 3 ConuanabHO-5KOHOMUYECKUE TMOCIEACTBUS BHEIPEHUS
SKOHOMHYECKHE IIOCIEACTBUS HU HAHOTEXHOJIOTUI B OT/AENbHBIE CEpbl KUZHEIESTENb-
pa3BUTHE HAHOTEXHOJIOTHH B HOCTH 4esoBeka. Mi3MeHeHUs B cucTeMe 00pa30BaHUs U
Poccuu u B mupe. MOATOTOBKM KaapoB. [IpoOieMbl KOMMepUUaTH3aluu
HAHOTEXHOJIOrui. BpenHble NoCnencTBUs HUCIONb30Ba-
HUsS HaHOTeXHoJorui. COBpEMEHHOE COCTOSHHE U IIPO-
THO3BI pa3BUTHs HAHOTEXHOJIOTHH B Poccun 1 B Mupe.
4 6 Tema 6. Ilpumenenue mukpono- | 3 OO01e TOHATHS O CTPYKTYpPE M KIacCU(UKAIIINH BIXKY-
06aBOK IpHM TPOM3BOJCTBE BSIKY- IIMX BEIIECTB M KOPPEISALHS MEXKAY PEOIOTHIECKUMHU
KX MaTepHajIoB CBOWCTBAaMH U NPUCYTCTBUEM HAaHO U MUKPOCTPYKTYP
7 Tema 7. Pomnp mnoBepxHOCTHO- | 3 [ToHsiTE O MOBEPXHOCTHO AaKTHBHBIX BEIIECTBAX U HE
aKTHBHBIX BEIIECTB IIPH BBEJE- TPAaHCIIOPTHOW POJM TPH BBEAECHHMM HAHO M MHKPO-
HUM HaHO W MHKpPOAO0OaBOK B CTPYKTYp B OETOHBI M APYTHX CTPOUTEIBHBIX MaTepHa-
CTPOUTENbHBIC MaTePHAIIbI JIOB
8 Tema 8. OcobeHHOCTH TeXHOIO- | 3 Pois HaHO ¥ MHKPO OOABOK MPH YTHIM3AIAU MECTHBIX
TMd HaHO W MHKPO /100aBOK B MaTepuagoB U OTXO/I0B ITPOU3BO/ICTBA.
WCIIOJIb30BAaHUN MECTHBIX CBIPbE-
BBIX PECYPCOB.

4.2 [lepeyeHnb JadopaTopHbIX padoT no aucuuiinue «Hano u MUKpo100aBKH B

NMPOU3BOACTBE CTPOUTECJIbHBIX MATCPHATOB»

1. Onpenenenue (puU3MUECKUX CBOWCTB CHIPbA JJIsl IPOU3BOJICTBA HAHOTPYOOK

2. Ilonyuenne YHT Ha ycTaHOBKe

3. YabpTpasBykoas oopadorka YHT

4. Ilony4yeHre HAaHOKOMITO3UTOB MPUTOTHBIX JJIS 5K/0 KOHCTPYKIUI

5. O@ynkuuoHanusauuu YHT

6. M3yueHne CBOWCTB CTPOUTENIBHBIX MaTepuaaoB Ha ocHOBe YHT: aleKkTponpoBOIHOCTS,
IIPOYHOCTH



5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

«HaHo 1 MMKP0/100aBKHU B NPON3BO/ICTBE CTPOUTEIBLHBIX MATEPHAJIOB)

B cootBercTBum ¢ tpedoBanmsimu GI'OC BO no nanpasnenuto noaroroBku 08.03.01 «Crpou-
TEJIbCTBOY» PeAM3alMsl KOMIIETEHTHOCTHOTO MOAX0/1a JIOJHKHA MPEyCMaTpUBaTh IIUPOKOE HUCIOIB30-
BaHME B y4eOHOM IMpoliecce aKTUBHBIX M MHTEPAKTUBHBIX (opM mpoBeneHus 3aHstuil. Takumu dop-
MaMH SIBJISIFOTCSL OPraHU3alMsl KOMITBIOTEPHBIX CUMYJISLIUH, JIEIOBBIX M POJIEBBIX UTP, Pa300p KOHKPET-
HBIX CUTYAallUH, ICUXOJIOIMYECKUE U HBIE TPEHUHTU B COYETAHUU C BHEAYIUTOPHOM paboToii ¢ 1eJbio
(dhopMUpOBaHHUS M PA3BUTHUS MTPOPECCHOHATBLHBIX HABBIKOB 00YJAFOIITIXCSI.

[IpenonaBarenu By3a BHIOMPAIOT METOABI U CPEACTBa 0OyUYeHUs], Haubosee MOJTHO OTBEYAOIIHE
UX UHIUBHUIYAIbHBIM OCOOCHHOCTSIM M 00€CTIeYHBaloIIe BHICOKOE KauecTBO yueOHoro mporuecc. Of-
Hako opmupoBanue periaaMeHTHpoBaHHBIX OI'OC KoMIeTeHIMI OCYIIECTBISIETCS U pH MH(POpMa-
IIMOHHO - PEIEITUBHOM WM PENpPOyKTUBHOM MeToze 00yueHuUs U mpu 0osiee MPOAYKTUBHOM METOJIE
MPOOJIEMHOT0 M3JIOKEHUS, KaK U IPUMEHEHHUE PEUTHUHIOBOM CUCTEMBI aTTECTALMU CTY/ICHTOB.

VY nenbHBIN BeC 3aHSTHIL, TPOBOJAMMBIX B MHTEPAKTUBHBIX (pOpMax, ONpeesaeTcs ITaBHOM LEeTbo
MPOrPaMMbl, 0OCOOCHHOCTHIO KOHTHHTEHTa 00YJArOIINXCSl U COJCP)KAHUEM KOHKPETHBIX TUCIUTUINH, H
B 11€JI0M B y4eOHOM IPOIIECCe OHU JOJIKHBI COCTAaBIIATh HE MeHee 47 % ayIUTOPHBIX 3aHSATHIA.

6. OLUEHOYHBIE CPEJACTBA JJISA TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JNCHUIVIMHBI U YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

6.1 Bonipocs! AJ15l IOATOTOBKH K 3K3aMeHY

. UcTopust pa3BUTHs HAHOTEXHOJIOTUM, IPEANOCHUIKH OYPHOTO «HAaHOTEXHOJOTUYECKOT0) CKAUKa.
. OCHOBHBIE BU/Ibl HAHOMATEPUAJIOB M CIOCOOBI UX MOJTYYEHHS

. MeToipl aHanM3a CTPYKTYpbhl HAHOMATEPHAJIOB M AKTUBHOTO BO3/IEHCTBUS HA HUX

. CBolicTBa HAaHOMATEPHUAJIOB

. O6nacTu NpUMeHeHus: HAHOMaTepUaJoB

. Hanoyctpolicta

. HanokoMmo3ursl

. Hanomarepuaiibl Ha OCHOBE MTOJINOKCOMETAIUIATOB

. [Ineno4yHble HAaHOMAaTEPHUAIIBI

10. HoBble o0nacTu uccieoBaHul, CBA3aHHbIE ¢ HAHOTEXHOJIOTUSAMH, MEPCIIEKTUBBI Pa3BUTUS Ha-
MIpaBJICHUS

11. OcHOBHBIE IPYIIIBI METOIOB MOJIYYEHHsI HAHOPa3MEPHBIX MaTepuaioB. JucneprauoHHble Me-
toasl. KoHneHcanmoHHbple MeToabl. PacTBOpHBIE MeTOAbl. MeTo/Ibl OCHOBaHHBIE Ha IpOIECCaX
KOHJIEHCAIIUHU BEILeCTBa U3 ra3oBoi (asbl.

12. ITpoMBIIUIEHHOE TPOU3BOJACTBO U MUCIOJIb30BaHUE HAHOYACTHIL.

13. CoBpeMeHHbIE TEHACHIIMH B IPOU3BOICTBE HAHOYACTHII.

14. UccnenoBanuss HAHOMATEPHAIOB METOJAMHU ONTHYECKOWM MHUKpOCKONUU. OCHOBHBIE METObI
ONTUYECKON MUKPOCKOIINH.

15. UccnenoBanusg HaHOMaTEpUaIoB MeTogaMu OM

16. Vctopust DM. OcobeHHOCTH U 3NIeMeHTHl OM

17. IlpoceunBaromas IM-I19M (TEM). Tlonyyenue myuka s3nexkTpoHoB B [I1OM

18. Cxanupyromasi (pactpoBasi) OM-POM (SEM). OcHoBHble napamerpsl POM

19. Meroast POM — Tonorpadus. XuMu4eckuil U CTpYKTYpHBI aHAIH3.

20. Bropuusnsie 3¢ ¢dextsl. ndpaxips oOpaTHO paccesHHBIX IEKTPOHOB

21. DHeproaucnepcuoHHbIN aHanu3. CeKTpaaIbHOAUCIIEPCHBI aHAIN3. XUMUYECKUN aHAIN3.

22. HuzkoBakkymHble POM. JlokanbHast koMreHcanus 3apsiaa. MaHUIymnsTopsl.

23. Cxanupyrommii [IDM (STEM)

24. AMIuMTygHbIi KOHTpacT. udpakuus >nekTpoHos B [I1OM

O 0 1N DN K~ Wi —



25. OCHOBBI MCHOJIb30BaHUS CKAHUPYIOLIEH 30HI0BOM MHUKPOCKOMMU IJIsI MUCCIIEAOBaHUSI HaHOMa-
TEpPUATIOB U HAHOCTPYKTYP

Yro takoe C3M

Knaccudukanus metoqos C3M

Kparkas uctopus meroga C3M

[Tpuammne: padote C3M. Turbl 30H10B ¥ B3aUMOJICHCTBUI

Ckanupyromiasi TyHHeJIbHast MUKpocKonusi. OcHoBHbIe MeTo KU CTM.

26.
27.
28.
29.
30.

W

S0P

1.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.

28.
29.

6.2 Bonnpocbl PeliTHHI-KOHTPOJIA
PK Nel

HcTopusi BOSHUKHOBEHUS] MUKPOA00aBOK U HAHOTEXHOJOTHMHU B IIPOM3BOJCTBE CTPOUTENb-
HbIX Marepuainos. [Ipumepsl.

W3MeHeHne CBOMCTB BSDKYIIMX BEIIECTB IIPU BBEACHUHU HAHO U MUKPOJ100aBOK

Ponb [TAB B Mexanu3Me paboThl HAHO U MUKPOCTPYKTYP B CTPOUTENBHBIX PacTBOpax
Knaccudukanus Mmakpo 1 HaHO100AaBOK 10 XUMUYECKOMY COCTaBY U MEXaHU3MY ITOBEICHUS
B Pa3JIMYHBIX CTPOUTEIBHBIX MaTepuaiax

Peonornueckue cBoiicTBa MaTepUaIoB U METOJIbI UX OIPENETICHUS

Meroapl Oy4eHUs HAHOMAaTEPHUAJIOB

Knaccudukanus Makpo 1 HaHO 100aBOK MPH NMPOU3BOACTBE CTPOUTEIBHBIX MaTEPUAJIOB
XumHueckas Ipupoaa HaHOCTPYKTYpP

YeM 0TIMYAIOTCS MUKPO M HAHO JOOABKH B CTPOUTEIBHBIX MaTepHaiax

. Uto Takoe «yMHBbIH OETOH»

PK Ne2

V3MeHeHne TeXHOIOTHYECKUX U (PU3HMUECKUX CBOMCTB CTPOUTEIBHBIX MAaTEPUAIOB IIPU BBE-
JIEHUH MUKPO100aBOK

MeTo/bl OJTy4eHUsI MUKO- U HaHO/100aBOK

UYT0 Takoe HaHOIIOPUCTHIE MATEPHUAIIBI

Kakne MeTauisl moa1ar0TCsl HAHOCTPYKTYPUPOBAHUIO

UT0 Takoe «CaMOOYULIAIOLIUECS) CTPOUTENBHBIE MATEPUAIbI

CTpyKTypHBIE 0COOEHHOCTH HAaHOCTPYKTYPUPOBAHHBIX OETOHOB

Orzecroiikue HaHOMaTepUaIbl

Mertoauka onpeienaeHus 3eKTPOIPOBOJHOCTH B HAHOCTPYKTYPUPOBAHHBIX O€TOHAX
JlepeKThl CTPYKTYpPbI CTPOUTENBHBIX MaTEpUAIOB

MexaHu3M 3ajieunBanus 1e(eKToB 6eTOHOB ¢ nmomouibio YHT

PK Ne3

Uro Ttakoe pynkmuonanuzamnus YHT

YHT, ¢ynnepens! u rpadens

HaHokpeMHE3€H U ero NpuMEHEHUE B IPOU3BOACTBE JOPOKHO-CTPOUTEIBHBIX MaTEpUaJIOB
OHeproaGpGeKTHBHOCTH UCIIOIB30BAHUSI MUKO- 1 HAHOMATEepUasoB B CTPOUTEIHHON OTpaciiu
ITonyuyenue reorekctiiist Ha ocHoBe YHT

Texnonmorus 3aneunBanus 1ePEKTOB k/0 KOHCTPYKITUI Ha TEUCTBYIOMNX 00BEKTaX
Ac¢anbTo0eTOHBI U UX TEXHUKO-3KOHOMHYECKUE M TEXHOJIOTHYECKHE TOKa3aTeln MpU Uc-
MIOJIb30BAaHNH HAaHO CTPYKTYP Pa3IMYHOTO T'€HE3NCA.

Oynkunonamuzanys YHT u MexanusM BHeapeHus B cTpykTypy rpynn OH u metannos.
Temmon3omAnnOHHBIE MaTE€pHaNIbl HA OCHOBE YTWJIM3ALMKM OTXOZO0B ITPOMBIIIJICHHOCTH CH-
JMKATHBIX MaTepHajIoB, MOAU(PUINPOBAHHBIX PA3IMYHBIMU HAHOCTPYKTYpPaAMHU.



6.3 Bonpocsl gass CPC

1. Hanorexnomoruu. OT aIXUMUU K XUMHUH U JAJIBIIE.

2. PazButne B Poccun paboT B 001aCTH HAHOTEXHOJIOT UK.

3. XMMHUYECKHE METO/IbI IOJTYyUYEHUSI HAHOYACTHLL.

4. TIpuHUMIIBI MAHUITYJISITUM ATOMaMH U MOJIEKYJIaMHU.

5. DAeKTpOHHBIE FTEMEHTHI Ha OCHOBE YIJIEPOJHBIX HAHOTPYOOK.

6. OU3UKO-XUMUYECKHE OCHOBBI MTOJIYYEHUSI HAHOMATEPHUAJIOB

7. HaHONIpOEKTHPOBaHME METAIUNINYECKUX MAaTEPUAJIOB

8. Meroapl u3ydyeHus: HAHOCTPYKTyp. MccnenoBaHuss HaHOMATEpHUAIOB METOJAMM 3JIEKTPOHHOM
MUKPOCKOIIUH

9. OcHOBHBIE BU/Ibl HAHOMATEPUAJIOB U CIIOCOOBI UX MOJIYUCHHS

10. HaHOKOMITO3UTBI U HAHOIOPUCTHIE MATEPUAJIBL.

11. EcrecTBEHHOE HAHOCTPYKTYPHUPOBAHHUE.

12. Puyapn deitHMaH — NpOPOK HAHOTEXHOJIOTUYECKON PEBOITIOLINH.
13. TexHOIOTMH HAHOYACTHUI] U UX TPUMEHEHUE

14. TexHOoJI0THH HAHOYACTHUII

15. IIporuno3 pa3Butus HaHoTexHonorui 10 2050 r.

7. YAEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUE
JAUCHUIIVINHBI (Moay.is)
OcHoBHas iMTEeparypa:

1. PeokonkoB [I.M. Hanomatepuansl [DneKTpoHHBIH pecypc]: yueoHoe mocodue / 1. Y. Peikon-
koB, B. B. JIésuna, O. JI. [[3unsurypu. - 3-e uza. - M. : BUHOM. JlaGopatopus 3nanuit, 2012.-365
c.

2. OcHOBBI HAHOTEXHOJIOTUH [ DNeKTpoHHBIH pecypc]: yuebnuk / H. T. Ky3uenos, B. M. HoBorop-
neB, B. A. Kabpes, B. 1. Mapronus. - M. Jlabopatopus 3nanuii : BUHOM., 2014. 400 c.

3. Martepuansl 1 METOJbl HAHOTEXHOJOIMH [DNeKTpoHHBIN pecypc] : yueOHoe mocobue / B. B.
CrapoctuH. - 3-¢ u3a. (91.). - M. : BUHOM. JlabopaTtopus 3Hanuit, 2012. -431 ¢

JlonoJIHNTeIbHAS JINTEpaTypa:

1. KomnbroTepHoe MOJETUPOBAHUE U ONTUMHU3UPOBAHHUE COCTABOB KOMIIO3UIIMOHHBIX CTPOUTENb-
HbIX MaTepuanoB: Monorpadus / B.B. benos, A.H. bo6psiies, B.T. Epodees, 11.B. O6pa31os,
A.A. bo6peiues, A.M1. Mepkynos, I1.C. Epodees, 1.H. Makcumosa, /I.A. Mepkynos. - M., U3na-
tenbcTBO ACB, 2014. - 264 c.

2. HanorexHosoruu u cnenuaibHble MaTepuaibl: YdyeOHoe nocodbue ais By30B. - CI16.: XMUMU3-
JAT, 2009. -336 c.

3. Hanomup 6e3 popmyn [Dnexrponnsiit pecype] / FO. . T'onoBuH ; nox pea. npod. JI. H. Tlatpu-
KeeBa. - 2-e u3ll. - M. : BUHOM. JlaG6oparopus 3nanuii, 2013. - 543 c.

Kypnausbr:

Hayunblii nHTEpHET- X ypHaN «HaHOTEXHOJIOTUH B CTPOUTENBCTBE», 2013r.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
«HaHo 1 MUKPOI00aBKH B IPOM3BOACTBE CTPOUTEIbHBIX MATEPHAIOBY»

Jlexuyy MO AUCHUIUIMHE INPOBOAATCS B ayIUTOPUH, OCHAILEHHOM BUICONPOECKTOpOM. B
nporecce 00y4eHHMs HCIONBb3YIOTCSA Caljbl, MPE3eHTAIMM, BUieoMaTrepual, (OTOMILUIIOCTPALUH,

rpaduueckre MaTepuanbl (UepTekKu), OTpaxaroliie CyTh PeACTaBIsIEMOro MaTepHrania.



JINCT MEPEYTBEPKAEHUST
PABOYEN ITPOTPAMMBI JUCIIAILIMHbI (MOIYJIST)

PaGouast mporpamma ogo0pena na S04 // 7 yuebHbti rog
I[Tporoxon 3acenanus kaheapst No 7 or 27/ 0ZF./{ ronma
3aBeayomui —
Kabenpoii
(/

PaGouas mporpamma ogoGpena va fo/7 / /8 yueGHBIH rox
ITporoxoun 3acenanus kadenpsr Ne 7 ot 27 0F. /f roma

3aBeqyIOIIHI AR
Kagenpoi - /

Pa6ouas nporpamma ojobpena va Z27/%/ /9  yuebuslii ron
IIporokon 3acenanus kapenpet Ne 7~ ot 3. JZ/§roza

3aBeay1omui
Kadepoit — //
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