MuHHECTEPCTBO 00pa30BAHNA U HAYKH Poccniickoii @egepanuu
®ejepabHOE rOCY/IAPCTBEHHOE B10JUKETHOE 00pa3oBaTeNbHOE YIPEKACHHAC
BBICIIETO TPOGECCHOHATEHOr0 06pasoBaHUs
«BaguMHpCKHAil rocyIapcTBeHHBIH YHUBEPCHTET
nvenu Asexcanapa I'puropsesnya u Huxooras Fggﬂl;ws?qa CT0/I€ETOBBIX»

Bar'y) &

A.A Ilarduios
« 16 »_ O 207Jr.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

Hano- 1 Mukpo100aBKH B NPOM3BOACTBE CTPOUTEIbHBIX MATEPHAIOB

Hampasnenne noarorosku - 08.03.01 «CTpouTenscTBO»

HpO(bI/IJ'IL/ ImporpamMmma nmoaAroTOBKH — [IpOMBINIEHHOE U I'PAXKJAHCKOE CTPOUTEILCTBO

ypOBeHB BBICIICTO 06p330BaHI/I${ - 6aKaJ'IaBQI/IaT

dopma O6V‘I€HI/I${ - O4UHasd

Cemectp Tpynoemkocts | Jlekuuii, | [TpakTny. Jla6op. | CPC | ®opma
3a4. e1/Jyac yac. 3aHATHS, pad. gac. | MPOMEXYTOYHOTO
4ac. KOHTpOJIS (9K3/3a4)
6 3 3E/108 18 18 36 Dx3amen/36
Hroro 3 3E/108 18 18 36 Dx3amen/36

Bnagumup 20 T




1. HEJX OCBOEHUA JUCHUITJINHBI

Llenpio OocBOEHUSI TUCHMIUIMHBI (Moayisi) «HaHo M MHKpO0OaBKM B MPOU3BOJCTBE CTPOU-
TENbHBIX MATEPHAIIOB» SBJIAETCSA: O3HAKOMJICHHE C OCHOBAMHM HAHOTEXHOJIOTUHM, UX BO3MOYKHOCTS-
MU U MEPCIEeKTUBAMH MTPUMEHEHHS B PAa3JIMUHbIX cdepax AesTeIbHOCTH 4eraoBeka. HanotexHomo-
MM OTHOCAT K KJIACCY TaK HA3bIBAEMBIX BBICOKMX TEXHOJIOTMH M MX IPUMEHEHHUE II03BOJISIET HE
TOJIbKO WHTEHCU(UIIMPOBATH MPOU3BOJACTBO TE€X WIM MHBIX M3JCIHI, HO M COBEPIIUTh CKAYOK B
TEXHOJIOTUYECKUX MapaMeTpax U kayecTBe npruOopoB. [103ToMy BaXKHOCTh U3y4EHMs TAKUX BONPO-
COB IIpH ITOJITOTOBKE OakajiaBpa O4EBU/IHA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuctuiuimHa «Hano 1 MUKpoj00aBKU B MPOU3BOACTBE CTPOUTEIIBHBIX MATEPUATIOB» OTHO-
CHTCS K BAPHATHUBHOM 9acTh O610ka b1 mporpaMmel moAroToBky 0akaiaBpoB M0 HANPaBICHUIO
08.03.01 «CrpoutenscTBOY». JMCHMILIMHA peuIaraeTcs it CBOOOIHOTO BEIOOpA CTYACHTaAMH 10
JTaHHOMY npoduitro, 6a3upyeTcst Ha pe3yabTaTax U3y4eHHs CICAYIOINX AUCIUIUINH XUMHUH,
CTPOUTCJIbHBIX U KOHCTPYKIIMOHHLIX MAaTCPUAJIOB. I[JI?I YCIICHIHOT'O YCBOCHUA JUCHHUIJIMHBI CTYACHT
JIOJDKEeH

3HAThb:

QJICKTPOHHOC CTPOCHUC aTOMOB U MOJICKYJI, OCHOBLI TCOpPHUU XUMHYECKOM CBSI3U B COCIMHCHHUAX
Pa3HbIX TUIIOB, CTPOCHUC BCHICCTBA B KOHACHCUPOBAHHOM COCTOSHHH, OCHOBHBLIC 3aKOHOMCPHOCTH
MMPOTCKAHUA XMUMHNYCCKUX MPOHCCCOB N XAPAKTCPHUCTUKHN PABHOBECHOI'O COCTOAHHA, XUMHYCCKUC
CBOMCTBA DJIEMEHTOB Pa3JINYHbIX T'PYIIIL HCpHOI{H‘IGCKOﬁ CHCTEMBI U UX BaKHEUILIMX COCI[I/IHGHI/Iﬁ

yMeThb:
HCIIOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHBIE JAHHBIE U KO-
JMYECTBEHHbIE COOTHOIIEHUS] HEOPIraHWYECKON XUMUHM JUIs PEeLIeHns: IpOopeCcCHOHATIBHBIX 3a1a4

BJIaJeTh:

- METOJIaMU TIoMcKa U 00MeHa nHpopMaluel B TI100aNbHBIX U JOKAJIBHBIX KOMIIBIOTEPHBIX CETAX;

- METOJlaMU MPOBeAEHUS (PU3NUYECKUX U3MEPEHUH, METOJIaMi KOPPEKTHON OLIEHKU MOIpPEIIHOCTeN
IIPU MPOBEIEHUU (PUZNYECKOTO IKCIIEPUMEHTA

- TEOPETUYECKUMHU METOJAaMH OIHUCAHUS CBOMCTB IPOCTBIX M CIIOKHBIX BEILECTB HA OCHOBE JIEK-
TPOHHOTO CTPOEHHS UX aTOMOB U MoJioxkeHus B [leproanueckoil cucteMe XMMHUUECKHUX JIEMEHTOB,
HKCIIEPUMEHTAIBHBIMU METOJaMH ONpeAeTeHUs (PU3MKO-XMMUYECKHX HEOPraHMYeCKUX COeIuHe-
HUHA

B pe3yjibTaTe OCBOCHUA NUCIHUIIJIUHBI Oﬁy‘{aIOlIII/IﬁCH JOJIZKCH

3HATH: POJIb U BO3MO>XHOCTH MHTEHCHBHBIX TEXHOJIOTMM B IPOU3BOJACTBE MAaTEPHAJIOB U U3JEIUN
CTPOMTENBHOM 0Tpaciy; o KiaccupuKauy 00beKTOB HAHOMHpPA U OOIIKX 3aKOHAX MacHITa0HpoBa-
HUS (PU3HKO-XMMHUYECKUX CBOMCTB BELECTB MPU YMEHBIICHUH KOJIMYECTBA (pa3MepOB) BEIECTBA;
OCHOBBI (PU3UKHU, PU3HMUECKOW XMMHUH, ONpEeAeAIore crennpuieckue cCBOHCTBa 0OBEKTOB HAaHO-
MUPa; TEOPETHUECKHE OCHOBBI (PU3NKO-XUMHUYECKUX METOJIOB KOHTPOJISI CTPYKTYPhl U XUMHYECKHUX
CBOWCTB HAaHOPA3MEPHBIX 0OBEKTOB; (PUIUKO-XMMHUUYECKHE CBOMCTBA MHANBHIyaTbHBIX HAHOUACTHIL
Y HAaHOCTPYKTYPUPOBAHHBIX 0ObEMHBIX MaTEPHUAJIOB.

yMeTh: IPUMEHSTH MOJyYCHHbIC 3HAHUS MPH TEOPETUIESCKOM aHAIIN3€ MCCICTOBAHUS (PU3UICCKUX
IPOIIECCOB, JIEXKAIIUX B OCHOBE HAHOTEXHOJOI'MU M3TOTOBJICHUSI COBPEMEHHBIX CTPOUTEIbHBIX Ma-
TEpHAJIOB.

BJaJeTh: uHPopManueil 00 obIacTaxX MpUMEHEHHUS M MEepPCHEeKTHBAX Pa3BUTHS HAHOTEXHOJOTHIA;
HaBBIKAMH aHAJIHM3a MEPBUYHBIX 3KCIICPUMEHTAIBHBIX JaHHBIX HCCIEIOBAHUS CTPYKTYpPHI U (U3H-
KO-XMMHUYECKUX CBOWCTB HAHOUYACTUIl U HAHOOOBEKTOB C MCIIOJIb30BAHUEM OCHOBHBIX METOJIOB.



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

Hpouecc HU3Yy4YCHUSA OUCHHUILIMHBL «Hano u MHKpOI[O6aBKI/I B IMPOM3BOACTBE CTPOUTCIIbHBIX
MaTepHaJioB) HAIpaBlicH Ha (POPMUPOBAHHE CICAYIONIMX KOMITCTECHIIUN:
BhInycKkHUK mTporpaMMbl OakajgaBpuaTa JODKEH 001aaaTh CIACIYIONUME 00IIEKYJIbTYPHBI-
Mu komnereHnusamMu (OK):
CIOCOOHOCTBIO K caMoOopraHu3anuu u camoodpazosanuto (OK-7)

cienyomuMu npogpeccnonaibHbiMu komnerenuusavu (IK):

BJIAJICHUEM TEXHOJOTMEH, METOJaMHU JOBOJKHM M OCBOEHHUS TEXHOJOTMYECKHUX IPOLECCOB
CTPOUTEIILHOTO MTPOU3BOJICTBA, IKCILUTyaTAIlMH, OOCITY>KUBAHUS 3[aHHIA, COOPYKEHUH, HHKCHEPHBIX
CUCTEM, MPOU3BOJICTBA CTPOUTEIBHBIX MaTePUAIIOB, U3JCIUNA U KOHCTPYKUUN, MallluH U 000pyI0-
BaHus (I1K-8);

CIIOCOOHOCTBIO BECTU MOATOTOBKY JOKYMEHTALUU 1O MEHEIKMEHTY KauecTBa M THIIOBBIM
METOJIaM KOHTPOJISI KayecTBa TEXHOJIOIMUECKHUX IPOLECCOB Ha IMPOU3BOACTBEHHBIX y4dacTKax, Op-
raHu3anuio pabodynx MECT, CIIOCOOHOCTh OCYLIECTBIATh TEXHHUECKOE OCHAIIEHUE, pa3MEeIleHUE U
00CITy’)KHBaHHE TEXHOJOTHYECKOTO0 00OPYIOBaHUS, OCYIIECTBIATH KOHTPOJb COOJIIOJCHHUS TEXHO-
JIOTUYECKOW AUCIMILINHBI, TpeOOBaHUN OXpaHbl Tpya U dkonorudeckoii 6ezonacuoctu (I1K-9);

3HAHWEM HAayYHO-TEXHUYECKOW WH(OpMAIMH, OTCYECTBEHHOTO M 3apyOEKHOTO OIbITa IO
npoduro aestenpHocTr (ITK-13);

- BIIQJICHUE METOJIaMH M CPEICTBAMH (DU3MUYECKOTO M MATEMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJICJIMPOBAHUS B TOM YHUCJIE C HCIOJIb30BAHUEM YHUBEPCAJIbHBIX U CHELUUAIU3UPOBAHHBIX IMPO-
IPAMMHO-BBIYUCIUTEIBHBIX KOMIUIEKCOB, CHCTEM aBTOMAaTU3WPOBAHHBIX MPOEKTHUPOBAHMS, CTaH-
JIAPTHBIX MMAKETOB aBTOMATHU3ALMU HCCIIEJOBAHUM, BIaICHUE METOJAMH UCIIBITAHUN CTPOUTEIIbHBIX
KOHCTPYKIIMW U U3JICINH, METOIaMH TTOCTAHOBKU M MIPOBEICHUS SKCIIEPUMEHTOB TI0 33JJaHHBIM Me-
toaukam (I1K-14);

CIIOCOOHOCTH COCTABJISITH OTUETHI TI0 BHIMOJTHEHHBIM pab0oTaM, y4acTBOBAaTh BO BHEJAPEHHUH pe-
3yJIBTaTOB MCCIIEIOBAaHUN U MpakTHueckux paspadotok (I1K-15)

B pe3yabTare 0cCBOCHUS IMCUMILINHBI 00yYaIOIMIACH T0JIZKEeH:

3HATh: POJIb U BO3MOYKHOCTU MHTEHCUBHBIX TEXHOJIOTHH B MPOU3BOACTBE MATEPHAIIOB U U3-
JIeIUNA CTPOUTENBHOTO HAa3HAYEHUS M CMEXHBIX 00JAcCTSIX TEXHUKH; O KIACCU(PUKALNUU OOBEKTOB
HaHOMHUpa M OOIIMX 3aKOHaX MaclITaOUpOBaHUA (U3UKO-XUMHUECKUX CBONCTB BELIECTB MU
YMEHbILIEHUN KOJIMYECTBa (pa3MepoB) BEIIECTBA; OCHOBBI (M3HMKH, (PU3UUYECKON XUMHUH, Ompeje-
JsroIMe  crieugHuUecKue CBOMCTBa OOBEKTOB HAHOMHUPA; TEOPETUYECKHE OCHOBBI (DU3UKO-
XUMHUYECKHX METOJOB KOHTPOJS CTPYKTYPhl U XUMHUYECKUX CBOMCTB HaHOPa3MEPHBIX OOBEKTOB;
(bU3UKO-XMMUYECKHE CBOMCTBA MHIMBUAYAIbHBIX HAHOYACTHUI] 1 HAHOCTPYKTYPUPOBAHHBIX 00bEM-
HBIX MaTepUaJOB.

YMETh: IPUMCHATH MMOJTYYCHHBIC 3HAHUSA IIPHU TCOPETUICCKOM aHAIN3E, KOMIIBIOTCPHOM MO-
ACIIMPOBAHUN U SKCIICPUMCHTAJIBHOM HCCICIOBaHUU (I)I/ISI/ILICCKI/IX mponeccoB, JICKAMUX B OCHOBC
HAaHOTCXHOJOI'MH,; OCHOBHBIC MCTOABI MNOJTYUCHUS HAHOYACTHUL] 1 HAHOCTPYKTYP.

BJaJeTh: nHbopMalueit 00 00acTIX NPUMEHEHUs U TIEPCIIEKTUBAX PAa3BUTHS HAHOTEXHO-
JIOTH; HaBbIKAMU aHAJIM3a NIEPBUYHBIX DKCIIEPUMEHTAIbHBIX JAHHBIX MCCIIEIOBAHUS CTPYKTYPHI U
(U3UKO-XMMHUYECKHUX CBOMCTB HAHOYACTHI] 1 HAHOOOBEKTOB C UCHOJIb30BAaHHEM OCHOBHBIX METO-
J10B.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAY JIsT)
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1. Tema 1. Yto Takoe | 6 1-2 2 2 4 2/50
HAHOTEXHOJOTUU?

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

JIOTHIA.

3. Tema 3. Hanomare- | 6 5-6 2 2 4 2/50 Peiitunr-
pUaIbl U METOABI MX KOHTpoJsb Nel
TIOJTY9ICHUSI.

4. | Tema 4. Ilpumenenue | 6 7-9 2 2 4 2/50
HaHOMATEPHAJIOB U
HaHOTEXHOJIOTH.

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

CJIENCTBUS M 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
MIPOM3BOJICTBE BSIXKY-

MIUX MaTepHAIIOB

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

AKTUBHBIX  BCIIECTB
MIPY BBEIICHUH HAHO U
MHKPOI00aBOK B
CTPOUTENIbHBIE MaTe-
pHabl

8. Tema 8. Ocobenno- | 6 17-18 4 4 8 2/25 Peiitunr-
CTH TEXHOJIOTHI HaHO KOHTpPOJb Ne3
U MHKPOJ00aBOK B
WCTIONb30BaHUU  Me-

CTHBIX CBIPBEBBIX
PECYPCOB.
Bcero 18 18 36 16/47 DK3aMeH




4.1. TEOPETUUYECKUI KYPC

No Ne HaumeHnoBanue TeMbl No Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB I10 TEME
pasae- | TeMbl ceMecTpa
j1a
1 Tema 1. Uro Takoe HaHOTEXHOJO- | 3 OOmmye MOHATHS, UCTOPHS PAa3BUTHSI HAHOTEXHOJIOTHH,
ruu? TEXHOJIOTUUECKUE MPUHIUIBI «CBEPXY-BHU3» U «CHU3Y-
BBepX». MecTo HaHOTEXHOJIOT U B HAyKE U TEXHUKE.
Tema 2. @wsuyeckue OCHOBHI | 3 Pasmepnsie 3¢ ekt u yenoBus ux npossiueHus. Kpan-
HaHOTEXHOJIOTUH. ToBbIe d(PdekThl (TyHHEIMpOBaHUE, KYJOHOBCKas OJ0-
kKana u ap. KBaHTOBBIE CTPYKTYpBI, UX OCOOEHHOCTH.
CxaHupyromue 30HA0BbIE U aTOMHO — CHUJIOBBIE MUKPO-
CKOTIBI.
2 Tema 3. Hanomatepuanst u mero- | 3 HanocTpykTypupoBaHHBIE HaHOMAaTepuasbl, TOHKUE
JIbl UX TIOTYYEHUS. IUIEHKH, T€TePOCTPYKTYPHI, HU3KOPa3MEpHbIE CHCTEMBI,
¢bynnepensl, QyUIEpUTEl U HAHOTPYOKH, KOHCTPYKIIH-
OHHBIE MaTepHajbl, OpraHMYecKue U OMOOpPraHN4YecKue
HAHOCTYKTYPbI
Tema 4. IlpumeHenue Hanomate- | 3 HanotexHonoruun n HaHomaTepuaibl B MAIIMHOCTPOE-
pHAIOB U HAHOTEXHOJIOTHH. HHUM, TPAHCIIOPTE, AaBHAIMH, KOCMHUYECKOW TEXHUKE,
XMUMHYECKHX TEXHOJIOTHSX, HJIEKTPOHHUKE, HHPOPMAIIH-
OHHBIX TEXHOJIOTHSX, MEAWIMHE, 3KOJIOTHH, CEIbCKOM
X034HCTBE, BOCHHOOM JieNe | T. [I.
3 Tema 5. ConuansHo- | 3 ConuanabHO-5KOHOMUYECKUE TMOCIEACTBUS BHEIPEHUS
SKOHOMHYECKHE IIOCIEJACTBUS U HAHOTEXHOJIOTUI B OT/AENbHBbIE CEpbl KU3HEIESTEeNb-
pa3BUTHE  HAHOTEXHOJIOTHIl HOCTH 4esioBeka. Vi3MeHeHUs B cucTeMe 00pa30BaHUs U
Poccuu u B mupe. MOATOTOBKM KaApoB. [IpoOieMbl KOMMepUUaTH3aluu
HAaHOTEXHOJOruli. BpenHble nociuencTBys HUCIONIb30Ba-
HUS HaHOTeXHoJorui. COBpEeMEHHOE COCTOSHHE U IIPO-
THO3BI pa3BUTHs HAHOTEXHOJIOTHH B Poccun 1 B Mupe.
4 Tema 6. Ilpumenenue mukpono- | 3 OO01e TOHATHS O CTPYKTYpPE M KIacCH(UKAIINH BIXKY-
06aBOK IIpHM TPOM3BOJCTBE BSIKY- IIMX BEIIECTB M KOPPEIALMS MEXKAY PEOIOTHIECKUMHU
KX MaTepHajoB CBOHCTBAaMH M NMIPUCYTCTBUEM HAaHO U MUKPOCTPYKTYP
Tema 7. Pomp mnoBepxHOCTHO- | 3 [ToHsiTE O MOBEPXHOCTHO AKTHBHBIX BEILECTBAX U HE
aKTHBHBIX BEIIECTB IIPH BBEJE- TPAaHCIIOPTHOW PpOJM TPH BBEACHHMH HAHO M MHKPO-
HUM HaHO M MHKpPOAO0aBOK B CTPYKTYp B OETOHBI M APYTMX CTPOUTEIBHBIX MaTepHa-
CTPOUTENbHBIC MAaTePHAIIbI JIOB
Tema 8. OcobeHHOCTH TeXHOIO- | 3 Pois HaHO M MHKPO NOOABOK MPH YTHIM3AIHAN MECTHBIX

BBIX PECYPCOB.

TMd HaHO U MHKPO ,I[O6aBOK B
HCIOJIb30BAaHUN MECTHBIX CbIPpbC-

MaTepraIoB U OTXOJ0B IPOU3BOACTBA.

4.2 [lepeyeHnb JadopaTopHbIX padoT no gucuuminne «Hano u MUKpo100aBKHU B
NMPOU3BO/ICTBE CTPOUTEIBLHBIX MATEPHAJIOB)»

1. Onpenenenue (GpU3MUECKUX CBOWCTB CHIPHA JJIsl IPOU3BOJICTBA HAHOTPYOOK

2. Ilonyuenne YHT Ha ycTaHOBKe
3. YabTpasBykosas oopadorka YHT

4. Iony4yeHre HAaHOKOMITO3UTOB MPUTOTHBIX JJIS 3K/0 KOHCTPYKIUI

5. ®yukunonanuszauuu YHT

6. M3yueHne CBOWMCTB CTPOUTENIBHBIX MaTepuaaoB Ha ocHOBe YHT: aleKkTponpoBOIHOCTS,
MIPOYHOCTh




5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

«HaHo 1 MMKpP0/100aBKH B NPOM3BO/ICTBE CTPOUTEIBLHBIX MATEPHAJIOB)

B cootBercTBum ¢ tpedoBanmsimu GI'OC BO no nanpasnenuto noaroroBku 08.03.01 «Crpou-
TEJIbCTBOY» PeAM3alMsl KOMIIETEHTHOCTHOTO MOAX0/1a JIOJKHA MPEyCMaTpUBaTh IIMPOKOE HUCIOIB30-
BaHME B y4eOHOM IMpoOLIECCe aKTMBHBIX M MHTEPAKTUBHBIX (opM mpoBeneHus 3aHstuil. Takumu dop-
MaMH SIBJISIFOTCSL OPraHU3alMsl KOMITBIOTEPHBIX CUMYJISLIUH, JIEIOBBIX M POJIEBBIX UTP, Pa300p KOHKPET-
HBIX CUTYalluH, ICUXOJIOIMYECKUE U UHbIE TPEHUHTU B COYETAHHU C BHEAYIUTOPHOM paboToii C 1IeJbio
(dbopMUpOBaHUS ¥ PA3BUTHS MTPOPECCHOHATBHBIX HABBIKOB O0YJAFOIITHXCSL.

IIpenogaBareny By3a BbIOMpPAIOT METOABI U CpeicTBa 00y4YeHUs, HauOoJee MOJIHO OTBEYAKOIINE
UX MHIUBUIYAIbHBIM OCOOCHHOCTSIM U 00ECIIeYHBaIOIIHe BHICOKOE KauecTBO yueOHoro mporuecc. Of-
Hako opmupoBanue periaaMeHTHpoBaHHBIX OI'OC KoMIeTeHIMI OCYIIECTBISIETCS U pH MH(pOpMa-
IIMOHHO - PEIENITUBHOM WM PENpPOyKTUBHOM MeTozie 00yueHUs U mpu 0osiee MPOAYKTUBHOM METOJIE
MIPOOJIEMHOT0 M3JIOKEHUS, KaK U IPUMEHEHUE PEUTUHIOBOM CUCTEMBI aTTECTALIMU CTY/ICHTOB.

VY nenbHBIN BeC 3aHSTHIL, TPOBOJAMMBIX B MHTEPAKTUBHBIX (pOpMax, ONpeeseTcs ITIaBHOM LETbo
IpOrpamMmbl, 0COOEHHOCTHI0O KOHTUHTEHTa O0yYarOIIMXCs U COJIeP)KaHUEM KOHKPETHBIX JUCUUIUIAH, U
B 11€JIOM B y4eOHOM IPOIEcCe OHU JOJIKHBI COCTABIISATh HE MeHee 47 % ayIUTOPHBIX 3aHSATHIA.

6. OUEHOYHBIE CPEACTBA JIUISAI TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O UTOI'AM OCBOEHUSI
JNCHUIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

6.1 Bonipocs! /15l NOATOTOBKH K 3K3aMeHY

. UcTopust pa3BUTHS HAHOTEXHOJIOTUH, MPEANOCHUIKH OYPHOTO «HAHOTEXHOJOTUYECKOT0) CKAUKa.
. OCHOBHBIE BU/Ibl HAHOMATEPUAJIOB M CLIOCOOBI UX MOJTYYEHHS

. MeToipl aHanu3a CTPYKTYpbhl HAHOMATEPHAJIOB U aKTUBHOTO BO3/IEHCTBHUS HA HUX

. CBolicTBa HAaHOMAaTEPHAJIOB

. O6nacTu NpUMeHEeHUs: HAHOMaTEepUaJIoB

. Hanoycrpoiictea

. HanokoMmo3ursl

. Hanomarepuaiisl Ha OCHOBE ITOJIMOKCOMETAJIIATOB

. [Ineno4ynsle HaHOMaTEPHUAIIBI

10. HoBble o0nacTu uccineoBaHuM, CBA3aHHbIE ¢ HAHOTEXHOJIOTUSAMH, MEPCIIEKTUBBI Pa3BUTUS Ha-
MpaBJICHUS

11. OcHOBHBIE IPYIIIBI METOIOB MOJIYYEHHs HAHOPa3MEPHBIX MaTepUasoB. JucneprauoHHbIe Me-
toasl. KoHneHcanmoHHble MeTonbl. PacTBOpHBIE MeToAbl. MeTonbl OCHOBaHHBIE Ha IpoOIEccax
KOHJIEHCAIIUU BEILeCTBa U3 ra3oBoi (asbl.

12. ITpoMBIIUIEHHOE TPOU3BOJACTBO U MCIOJIb30BAHUE HAHOYACTHIL.

13. CoBpeMeHHbIE TEHAECHIIH B IPOU3BOICTBE HAHOYACTHII.

14. UccnenoBanuss HAaHOMATEPHAIOB METOJAAMHU ONTHYECKONM MUKPOCKONUU. OCHOBHBIE METObI
ONTUYECKON MUKPOCKOIINH.

15. UccnenoBanusa HaHOMaTEpUaaoB MeTogamMmu OM

16. Uctopust DM. OcobeHHOCTH U 37eMeHThl DM

17. IlpoceunBaromas OM-I19M (TEM). Ilonydyenue myudka 31exTpoHoB B [IOM

18. Cxanupyromasi (pactpoBasi) 9M-POM (SEM). OcHoBHble napamerpsl POM

19. Metonst POM — Tonorpadusi. XuMUYECKH U CTPYKTYPHBIN aHAIH3.

20. Bropuunsie 3¢ ¢dextsl. nudpaxips oOpaTHO paccesHHBIX 3JIEKTPOHOB

21. DHeproaucnepcuoHHbIN aHanu3. CeKTpaaIbHOAUCIIEPCHBIA aHAIN3. XUMUYECKUN aHAIN3.

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

23. Cxanupyromwii [I9M (STEM)

24. AMmuaTygHbIi KOHTpacT. udpakuus >nekTpoHos B [I1OM
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25. OCHOBBI MCHOJIb30BaHUS CKAHUPYIOLIEH 30HI0BOM MHUKPOCKOMMU [IJIsi UCCJIEAOBaHUSI HaHOMa-
TEpPUAIOB U HAHOCTPYKTYP

Yro takoe C3M

Knaccudukanus metogos C3M

Kpartkas ucrtopus meroga C3M

[Tpunnmne! padotsl C3M. Turbl 30H10B ¥ B3aUMOJICHCTBUI

Ckanupyroniasi TyHHeJIbHast MUKpocKomusi. OcHoBHbIe MeToauKu 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-KOHTPOJIAA
PK Nel

I/ICTOpI/ISI BO3HHUKHOBCHHUSA MI/IKpOI[O6aBOK 1 HAHOTCXHOJIOTUH B HpOH?;BOI[CTBe CTpOI/ITeJ'IB-
HBIX MaTepuajoB. [Ipumepsr.

H3M€H€HI/IG CBOI>'ICTB BSI)KYH_II/IX BCIICCTB HpI/I BBCIACHNU HAHO U MHKpOI[O6aBOK

Pons ITAB B Mmexanu3mMe pabOThl HAHO U MEKPOCTPYKTYP B CTPOUTEIIBHBIX pacTBOpax
KHaCCI/I(l)I/IKaIII/ISI MaKpO nu HaHOl[O6aBOK 110 XI/IMI/ILIGCKOMY COCTaBy 158 MexaHmMy IIOBCACHUA
B Pa3JIMYHBIX CTPOUTEIBHBIX MaTepraIax

Peostornueckue cBolicTBa MaT€pranoB U METOIbI KX ONPEACICHUS

MeTo/1b1 1OJTy4eHHs HAHOMATEPHAIOB

Knaccudukanys Makpo 1 HaHO 100aBOK IIPU ITPOU3BOJICTBE CTPOUTEIBHBIX MaTEPUAJIOB
XuMmudeckasi Ipupojia HAHOCTPYKTYP

T'ICM OTJINYAKOTCSA MI/IKpO 1 HAHO IIO63.BKI/I B CTpOI/ITeJH)HI)IX MaTepHa.Hax

. Uto Takoe «yMHBIH OETOH»

PK Ne2

V3MeHeHrne TeXHOIOTHYECKUX U (PU3HUECKUX CBOMCTB CTPOUTEIBHBIX MAaTepUAIOB IIPU BBE-
J€HUH MUKPO100aBOK

MeTo/1bI TOJTy4€eHUsI MUKO- U HaHO/100aBOK

UYt0 Takoe HaHOIIOPUCTHIE MATEPUAIIBI

Kakne Merauisl noa1ar0TCsl HAHOCTPYKTYPUPOBAHUIO

Uro Takoe «caMOOYULIAOLIUECS)) CTPOUTEIBHBIE MATEPUAIBI

CTtpyKTypHBIE 0COOEHHOCTH HAHOCTPYKTYPHUPOBAHHBIX OETOHOB

OraecTolKHe HaHOMATEPHUAITBI

MeTtoauka onpeseNieHus AIEKTPOIPOBOIHOCTH B HAHOCTPYKTYPHUPOBAHHBIX O€TOHAX
JleeKThI CTPYKTYPHI CTPOUTEIHLHBIX MAaTCPUAIOB

Mexanusm 3aneunBanus aeGexToB 0eTOHOB ¢ moMombio YHT

PK Ne3

Uro Ttakoe pynknuonanuzamus YHT

YHT, ¢ynnepens! u rpadeHs

HaHokpeMHE3€H U ero NpuMEHEHUE B IPOU3BOACTBE JOPOKHO-CTPOUTEIBHBIX MaTepUaJIOB
OHeproaPpGeKTUBHOCTH UCIIOIB30BAHUSI MUKO- 1 HAHOMATEepUasoB B CTPOUTEIHHON OTpaciiu
ITonyuyenue reorekctuiist Ha ocHoBe YHT

Texnomorus 3aneunBanus 1ePEKTOB kK/0 KOHCTPYKITUI Ha IEUCTBYIOIHNX 00BEKTaX
Ac¢anbTo0eTOHBl U UX TEXHUKO-3KOHOMHYECKUE M TEXHOJIOTHYECKUE TOKa3aTelnu MpU Uc-
M0JIb30BAHUU HAHO CTPYKTYP Pa3IMYHOro reHes3uca.

Oynkunonamuzanys YHT u MexanusMm BHeapeHus B cTpykTypy rpynn OH u metannos.
Temmon3omAnnoOHHbIE MaTE€pHANIbl HA OCHOBE YTHIIM3ALMKM OTXOZOB ITPOMBIIIJICHHOCTH CH-
JMKATHBIX MaTepHajoB, MOAU(PHUINPOBAHHBIX PA3IMYHBIMU HAHOCTPYKTYpPaAMHU.



6.3 Bonpocsl gass CPC

1. Hanorexnomoruu. OT aIXUMUU K XUMHUH U JAJIBIIIE.

2. PazButne B Poccun paboT B 00:1aCTH HAHOTEXHOJIOTUH.

3. XMMHYECKHE METO/IbI OJYyUYECHUsI HAHOYACTULL.

4. TlpuHUIMIIBI MAHUITYJISIITUM ATOMaMH ¥ MOJIEKYJIaMHU.

5. DAeKTpOHHBIE FTEMEHTHI HA OCHOBE YIJIEPOJIHBIX HAHOTPYOOK.

6. OU3UKO-XUMUYECKHE OCHOBBI MTOJIYYSHUS] HAHOMATEPHUAJIOB

7. HaHONIpOEKTHPOBaHME METAIUINYECKUX MAaTEpPUAJIOB

8. Meroabl u3ydeHUs: HAHOCTPYKTYyp. McciemnoBaHuss HaHOMATEpPHAIOB METOJAMH 3JIEKTPOHHOM
MUKPOCKOIIUH

9. OcHOBHbIE BU/IbI HAHOMATEPUAJIOB U CIIOCOOBI UX MOJIYUECHHS

10. HaHOKOMITO3UTBI U HAHOIOPUCTHIE MATEPUAJIBI.

11. EcrecTBEHHOE HAHOCTPYKTYPHUPOBAHUE.

12. Puyapn deitHMaH — NpOPOK HAHOTEXHOJIOTUUECKON PEBOTIOLIMH.
13. TexHOIOTUH HAHOYACTHUI] U UX IPUMEHEHUE

14. TexHO0JI0THH HAaHOYACTHUII

15. IIporuno3 pa3Butus HaHoTexXHOOru 10 2050 T.

7. YAEBHO-METOAUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
JAUCHUIIVIMHBI (Moay.ist)
OcHoBHast iMTEeparypa:

1. PeokonkoB [I.M. Hanomatepuansl [DneKTpoHHBIH pecypc]: yaeOHoe mocobue / 1. Y. Peikon-
koB, B. B. JIésuna, O. JI. [I3unsurypu. - 3-e uza. - M. : BUHOM. JlaGopatopus 3nanuit, 2012.-365
c.

2. OcHOBBI HAHOTEXHOJIOTUHU [ DNeKTpoHHBIH pecypc]: yuebnuk / H. T. Ky3nenos, B. M. HoBorop-
neB, B. A. Kabpes, B. 1. Maproaus. - M. Jlabopatopus 3nanuii : BUHOM., 2014. 400 c.

3. Martepuansl 1 METOJbl HAHOTEXHOJOTHH [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. bo6psies, B.T. Epodees, 11.B. O6pa3uos,
A.A. bo6perues, A.1. Mepkynos, I1.C. Epogees, 1.H. Makcumosa, /I.A. Mepkynos. - M., U3na-
tenbcTBO ACB, 2014. - 264 c.

2. HanoTtexHosoruu u cnenuaibHble MaTepuaibl: Y4yeOHoe nmocodbue mis By30B. - CI16.: XMUMU3-
JAT, 2009. -336 c.

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

Kypnaasbr:

Hayunblii nHTepHET-XypHaN «HaHOTEXHOIOTMH B CTpOUTENBCTBE», 2013r.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
«HaHo 1 MUKPOI00aBKH B NPOM3BOACTBE CTPOUTEIBHBIX MATEPHATIOB

Jlexuyy MO AUCHUIUIMHE INPOBOAATCS B ayIUTOPUM, OCHAILIEHHOM BHUACONPOCKTOpOM. B
npoiecce 00y4eHHsS MCIONB3YIOTCSA CIalJbl, MPE3eHTallK, BUieoMarepual, (OTOMILUIIOCTPALIUH,

rpaduueckre MaTepuansl (UepTeKu), OTpaXxarouliue CyTh MPEACTaBIIEMOro MaTepuania.
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