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1. HEJX OCBOEHUA JUCHUIIVINHBI

Llenpio OocBOEHUSI TUCHMIUIMHBI (Moayisi) «HaHo n MHKpO10OaBKM B MPOU3BOJCTBE CTPOU-
TEJNbHBIX MAaTEPUAIIOB» SBJIACTCSA. O3HAKOMIICHHE C OCHOBAMHM HAHOTEXHOJIOTUM, UX BO3MOYKHOCTSI-
MU M MEPCIEeKTUBAMH MTPUMEHEHHS B PA3JIMYHBIX cdepax AesTeIbHOCTH 4YeraoBeka. HaHoTexHomo-
MM OTHOCAT K KJIACCY TAaK HA3bIBAEMBIX BBICOKMX TEXHOJIOTMH M MX IPHUMEHEHHUE II03BOJISET HE
TOJILKO WHTCHCU(UIIMPOBATH MPOU3BOJACTBO TE€X WIM MHBIX U3JENUI, HO M COBEPIIUTH CKAYOK B
TEXHOJIOTUYECKUX MapaMeTpax U kayectBe npuOopoB. [103ToMy BaXKHOCTh U3y4EHHS TAKUX BOIIPO-
COB IIPU NOJTrOTOBKE OakajlaBpa OUYEBUJIHA.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JucturuimHa «Hano 1 MUKpoj00aBKU B MPOU3BOACTBE CTPOUTEIBHBIX MATEPUATIOB» OTHO-
CHUTCA K BapMaTUBHON 4acTH 0sioka 1 0CHOBHOI 00pa30BaTenbHOI porpaMMbl MOATOTOBKU Oaka-
naBpoB 1o HarpasieHuto 08.03.01 «CrpourtenscTBo». ucnuiuinHa npeiaraercs st cBOOOIHO-
ro BbIOOpa CTyJI€HTaMU 110 JaHHOMY ITpouIIo, 6a3upyeTcst Ha pe3ysibTaTax U3y4eHHs JUCLUIUINH
0a30BOro LIMKJIA, B TOM YHCJIE XUMUH, CTPOUTEIbHBIX U KOHCTPYKLIMOHHBIX MaTepraioB. J{is
YCIIEIIHOT'O YCBOCHMS IUCLUIUIMHBI CTYACHT JOJDKECH
3HATh:
NIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJ, OCHOBBI TEOPUH XMMHUYECKOH CBA3M B COECIUHEHUSAX
Pa3HbIX TUIIOB, CTPOEHUE BELIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUM, OCHOBHBIE 3aKOHOMEPHOCTH
IIPOTEKAaHNUs XMMHYECKHX IIPOLECCOB M XapaKTEPUCTUKH PABHOBECHOI'O COCTOSHUS, XMMHUYECKHE
CBOMCTBA 3JIEMEHTOB PA3IMYHbIX Ipymil [leprnoandeckoil CUCTEMBI U X BaXKHEHIINX COCAUHEHUN;
yMeTb:
HCIIOJIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHbI, TEPMOJAMHAMUYECKUE CIIPABOYHBIE JAHHBIE U KO-
JMYECTBEHHBIE COOTHOILIEHUS] HEOPIraHNYECKOM XUMUH I PeLIeHus NpodecCHOoHaNbHbIX 3a/ay;
BJIAJIETh:
- METOZaMHU NIOUCKa U 0OMeHa UH(pOopMaIiel B ITI00albHBIX U JIOKAIbHBIX KOMIIBIOTEPHBIX CETHX;
- METOJIaMHU IPOBEIEHUS PU3NYECKUX U3MEPEHUMN, METOJaMH KOPPEKTHOM OLIEHKH MOTrpPElIHOCTEN
IpU IPOBEIEHUH (PU3UYECKOTI0 SIKCIIEPUMEHTA
- TEOPETUYECKUMHU METOJaMH OINKCAHUSl CBOMCTB MPOCTBIX M CIIOKHBIX BEILIECTB HA OCHOBE AJIEK-
TPOHHOTO CTPOEHUS UX aTOMOB U I0JIOKEeHUs B [leproanueckoil cucteMe XMMHUYECKUX DJIEMEHTOB,
HKCIEPUMEHTAJIbHBIMU METOJJaMU OIpeeIeHHs PU3UKO-XUMHUYECKUX HEOPraHMUYEeCKUX
COCJIMHEHU;
B pe3ysbTare 0cBOeHUSs AUCHUILIMHBI 00yYaIOLIUIICA JOJI/KEH:
3HATh: POJIb U BO3MO>KHOCTH MHTEHCUBHBIX TEXHOJIOTMI B MPOM3BOACTBE MATEPUAIOB U W3JEIUN
CTPOUTENIbHOM OTpaciiy; 0 KilacCu(pUKaluu 00bEKTOB HAHOMMpPA U OOIIMX 3aKOHaX MaclTadupoBa-
HUSL PU3UKO-XMMUYECKUX CBOMCTB BEILECTB MPU YMEHBLIEHUU KOJIMYECTBa (pa3MepoB) BEIIECTBA;
OCHOBBI (pM3UKH, (PU3MUECKON XMMUH, ONpEAesSIouie crennduyeckue cBoicTBa 0ObEKTOB HaHO-
MHpa; TEOPETUUYECKHE OCHOBBI (PU3UKO-XUMHUYECKUX METO/I0B KOHTPOJIS CTPYKTYPhI U XMMHUYECKHX
CBOICTB HaHOpPa3MEPHBIX 0OBEKTOB; (PU3UKO-XMMHUECKUE CBOMCTBA MHANBUAYAIbHBIX HAHOYACTHIL
U HAHOCTPYKTYPHUPOBAHHBIX 00BEMHBIX MaT€pPHUaJIOB.
yMeThb: IPUMEHATh NOJyYEHHbIE 3HAHUS NPU TEOPETUYECKOM aHAIM3E UCCIET0BAaHUS PU3NUECKUX
IIPOLIECCOB, JIEKAIIMX B OCHOBE HAHOTEXHOJIOTUH M3TOTOBJIEHHS COBPEMEHHBIX CTPOMTEIBHBIX Ma-
TEpHUAaJIOB.
BJaJeTh: Hpopmanueil 00 06aacTIX MPUMEHEHHs M MEepCHEeKTHBAX Pa3BUTHUS HAHOTEXHOJOTHIA;
HaBbIKAaMHU aHAJIM3a MEPBUYHBIX HKCIEPUMEHTAJIbHBIX JAHHBIX HCCIENOBAaHUS CTPYKTYpbl U (U3H-
KO-XMMHUYECKUX CBOWCTB HAHOYACTUIl U HAHOOOBEKTOB C MCIIOJIb30BAHUEM OCHOBHBIX METOJIOB.

3. KOMIIETEHIIMHU OBYYAIOLIETIOCsl, ®OPMUPYEMBLIE B
PE3YJIBTATE OCBOEHUSA JUCIUAIIJIMHBI (MOAYJIs)

[Iponiecc m3yuenust nucuuruinabl «HaHO M MHUKPOT00aBKM B MPOU3BOJICTBE CTPOHUTEIIBHBIX
MaTepuaoBy HampaBieH Ha (GopMHUpPOBAHUE CIAEAYIOUINX KOMITETECHITHI:
BrITyCKHUK TIporpamMMBbl OakajaBpuaTa JAOJKEH 00J1a7aTh CIASAYIOIMNUMHA 001IeKYJIbTYPHBI-
mu komnereHuusimu (OK):
CIIOCOOHOCTHIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7)
cienyomuMu npogpeccnonaibHbiMu komnerenuusamu (IIK):



BJIQJICHUEM TEXHOJIOTHEH, METOJaMU JIOBOJKH W OCBOCHHS TEXHOJOTMYECKHX IPOIIECCOB
CTPOUTEILHOTO MTPOU3BOJICTBA, IKCILUTyaTaIllK, OOCITY>KUBAHUS 3[aHHI, COOPY>KEHUH, HHKEHEPHBIX
CHUCTEM, MPOU3BOJICTBA CTPOUTENBHBIX MaTepUAIOB, U3JEIUNA U KOHCTPYKIUI, MallluH U 000pyao-
Banus (I1K-8);

CIOCOOHOCTBIO BECTH IMOATOTOBKY JOKYMEHTALMU 10 MEHEIKMEHTY KauecTBa U THIIOBBIM
METOJIJaM KOHTPOJISI KauyecTBa TEXHOJIOTHUECKUX MPOIECCOB HA MPOU3BOACTBCHHBIX y4acTKaX, Op-
raHu3anuio pabodynx MECT, CIOCOOHOCTh OCYHIECTBIIATh TEXHHUUECKOE OCHAICHHE, pa3MEIICHUE U
00CTyXKMBAaHUE TEXHOJOTUYECKOrO0 000pYHAOBaHUs, OCYIIECTBISATh KOHTPOJIL COOJOICHUSI TEXHO-
JIOTHYECKOU JMCIUILTMHBI, TPeOOBaHMI OXpaHbl TPYy/1a U dKoJorudeckoi 6eszomacHoctu (ITK-9);

3HAHWEM HAyYHO-TEXHUYECKOW HH(OpMAIHMH, OTEUYECTBEHHOTO WM 3apyOCKHOTO OIbITa IO
npodmmo aesrenproctr (ITK-13);

- BJIAJICHUE METOJAAMH M CPEACTBAMH (PU3NYECKOTO M MATEMaTHYECKOro (KOMITBIOTEPHOTO)
MOJICJIMPOBAHUS B TOM YHUCIIE C HCIOIb30BAaHUEM YHHBEPCAIbHBIX U CHEIHAIM3UPOBAHHBIX IMPO-
IPaMMHO-BBIYUCIIUTEIBHBIX KOMIUICKCOB, CHCTEM aBTOMATHU3MPOBAHHBIX MPOCKTHPOBAHUS, CTaH-
JApTHBIX MAKETOB aBTOMATU3allUM MCCIIEI0BAaHUMN, BIaJICHHE METOAAMH MCIBITAHUI CTPOUTEIbHBIX
KOHCTPYKIIUH U M3/ICTUH, METOJaMH TIOCTAHOBKU W TPOBEACHUS SKCIICPUMEHTOB TI0 33JaHHBIM Me-
toaukam (ITK-14);

CIIOCOOHOCTH COCTaBJISTH OTYETHI IO BEITIOJHEHHBIM paboTaM, y4acTBOBAaTh BO BHEAPEHUU pe-
3yJbTAaTOB UCCIICOBAHMI U TPAKTHUECKUX pa3padboTok ([TK-15);

B pe3yabTare ocBOEHUS TUCHUILUINHBI 00YYAIOIHIICS TOJIKEH:

3HATh: POJIb U BO3MOYKHOCTH MHTEHCUBHBIX TEXHOJIOTHUI B MPOU3BOACTBE MaTEPHAIIOB U U3-
JEJANA CTPOUTEILHOTO HAa3HAYCHUS M CMEXKHBIX 00JACTSIX TEXHUKH, O KIACCH(PHUKAIUU OOBEKTOB
HAaHOMHpA M OOIIUX 3aKOHaX MacmTaOupoBaHUS (U3HMKO-XUMUYECKHX CBOMCTB BEILIECTB IPHU
YMEHBIIICHUU KOJMYECTBA (pa3MepOB) BEIIECTBA; OCHOBHI (DM3UKH, (PHU3UICCKON XUMHH, OIPEIeIs-
IolUe cnenuduyeckrue CBOWCTBA OOBEKTOB HAHOMHUPA; TEOPETUYECKUE OCHOBBI (DU3HKO-
XUMHUYECKHX METOJOB KOHTPOJS CTPYKTYPHI U XUMHUYECKUX CBOHCTB HAHOPA3MEPHBIX OOBECKTOB;
(bU3UKO-XMMHYECKHE CBOMCTBA UHIUBUIYaTbHBIX HAHOYACTHI] U HAHOCTPYKTYPHUPOBAHHBIX 00BEM-
HBIX MaTePHAJIOB.

yMeTb: IPUMEHSTH MOJyYEHHBIC 3HAHUS MIPH TEOPETUUYECKOM aHAIIN3€e, KOMIIBIOTEPHOM MO-
JEIUPOBAHUH U SKCIICPUMECHTAIILHOM HCCIICIOBAaHUN (PU3MUYECKUX TPOIECCOB, JICKAIINX B OCHOBE
HAHOTEXHOJIOTUHU; OCHOBHBIE METO/IbI MTOJIYY€HUS HAHOUACTHUI] K HAHOCTPYKTYP.

BJaJeTh: nHpopMaIel 00 00JIacTIX MPUMEHEHHS U TIEPCIIEKTUBAX Pa3BUTHS HAHOTEXHO-
JIOTUH; HaBBIKAMU aHAJIM3a MEPBUYHBIX HKCIIEPUMEHTAIbHBIX TAHHBIX MCCIEIOBAHUS CTPYKTYPHI U
(UBHKO-XMMHYECKAX CBOMCTB HAHOYACTHI] 1 HAHOOOBEKTOB C MCIOJIH30BAHUEM OCHOBHBIX METO-
JI0B.

4. CTPYKTYPA U COAEP KXAHUE JUCHUIIJIMHBI (MOAYJIsI)
«Hano 1 MUKpPO/100aBKH B NPOU3BOACTBE CTPOUTEIbHBIX MATEPHUAJIOBY
OO6mmas TpymoeMKOoCTh auciutuInabl coctaiseT 33E, 108 gacos.
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1. Tema 1. Yro Takoe | 5 | 1-2 2 2 2 2/50
HAHOTEXHOJIOruu?

2. Tema 2. ®usuueckue | 5 | 3-4 2 2 2 2/50
OCHOBBLI HAHOTEXHO-
JIOTHA.

3. | Tema 3. Hamomare- |5 |56 |2 2 2 2/50 Peiitunr-
pUaIbl U METOABI MX KOHTpoub Nel
HOTY4YCHHSL.

4. | Tema 4. lpumenenne | 5 | 7-9 | 2 2 2 2/50
HAaHOMATEPHAJIOB U
HAHOTECXHOJIOTHH.

5. Tema 5. CommansHo- | 5 | 10- 2 2 2 2/50
SKOHOMHYECKHE I10- 11
CIEJICTBUS W pa3BH-
THE HAHOTEXHOJIOTHMA
B Poccun u B mupe.

6. Tema 6. Ilpumenenune | 5 | 12- | 2 2 2 2/50 Peiitunr-
MHUKPOI00aBOK  IpHU 13 KOHTPOJb Ne2
MPOU3BOJICTBE BSIXKY-
[IMX MaTepHaIoB

7. | Tema 7. Pomp mo- |5 |14- |2 4 2 2/50
BEPXHOCTHO- 16
AKTUBHBIX  BCILECTB
NP BBEACHHH HAHO U

MHUKPOI00aBOK B
CTpOUTENbHBIE Mate-
pHasl
8. | Tema 8. Ocobenno- |5 | 17- | 4 2 4 4/50 Peiitunr-
CTH TEXHOJIOTHI HaHO 18 KOHTPOJIb Ne3
U MHUKPOJ00aBOK B
HCTIOJIb30BaHUH
MECTHBIX  CBIPBEBBIX
pecypcos.
Bcero 18 18 18 18/50 3adyeTr C OIEH-
KO
4.1. TEOPETHYECKHM KYPC
Ne Ne HaumenoBanue TeMbl Ne [Iepeuenp paccMaTpuBaeMbIX BOIPOCOB MO TEME
pasze- | TeMsl ceMecTpa
na
1 1 Tema 1. YUro Takoe HaHOTEXHOIO- | 3 OO01e TOHATHS, UCTOPUS Pa3BUTHS HAHOTEXHOJIOTHIA,
run? TEXHOJIOTUUECKHE MPUHINIBI «CBEPXY-BHU3» U «CHU3Y-
BBEpX». MeCTO HAHOTEXHOJIOTHH B HAyKe M TEXHHUKE.
2 Tema 2. Owusmyeckue OCHOBHI | 3 Pasmepnsie 3¢ ekt u yenoBus ux nposeieHus. Kpan-
HaHOTEXHOJIOTHH. ToBble 3(dexTsl (TyHHEIMpOBaHUE, KyJIOHOBCKas OJ0-
Kaga u 1ap. KBaHTOBBIE CTPYKTYpBI, UX OCOOEHHOCTH.
CkaHHMpYIOIINE 30HAOBBIE U aTOMHO — CHJIOBBIE MHKPO-
CKOITBI.
2 3 Tema 3. Hanomarepuansl 1 mero- | 3 HaHocTpyKTypHpOBaHHbIE HAaHOMAaTEepHabl, TOHKHE
JIbl UX TIOTY4EHUSI. IUIEHKU, T€TEPOCTPYKTYPBhI, HU3KOPA3MEPHBIE CHCTEMBI,
bynnepeHsl, QyuIepUTHl B HAHOTPYOKH, KOHCTPYKIIH-
OHHBIE MaTepHaJIbl, OPTAaHNYECKHE U OHMOOpPTaHUYECKHe
HaHOCTYKTYPHI
4 Tema 4. IlpumeHenne HaHOMaTe- | 3 Hanorexnonorun v HaHOMaTepHallbl B MalllMHOCTPOE-
pHAaJIOB M HAHOTEXHOJIOTHHL. HUH, TPaHCIOPTE, AaBHALMH, KOCMHYECKOW TEXHHKE,
XMMHUYECKHX TEXHOJIOTHSX, JIEKTPOHUKE, WHPOPMAIH-
OHHBIX TEXHOJIOTHSX, MEIUIMHE, JKOJOTHH, CEIbCKOM
XO03SICTBE, BOGHHOOM JIeJIe | T. II.
3 5 Tema 5. CoumansHo- | 3 ConuanbHO-DKOHOMUUYECKUE MOCIEACTBUS BHEIPEHUS
SKOHOMHUYECKUE TOCIEACTBUS U HAHOTEXHOJIOTUI B OT/AENbHBIE CQEPHI KU3HEIESITENb-
pa3sBUTHE HAHOTEXHOJIIOTUH B HOCTH 4eJIoBeKa. V3MeHeHus B cucteMe 00pa3oBaHUs U
Poccuu u B Mupe. MOATOTOBKH KaapoB. IIpoOieMbl KoMMepUualH3aluu
HAaHOTEXHOJIOrui. BpenHbple nocnencTBys MCNONIb30Ba-




HUS HaHOTeXHOJOTHH. COBPEMEHHOE COCTOSHHE U IIPO-
THO3bI Pa3BUTHs HAHOTeXHOJIOrHii B Poccun u B mupe.

Tema 6. [IpuMeHeHHEe MUKPOIIO-
0aBOK MpU MPOHM3BOJCTBE BSIKY-
IIMX MaTePUAIIOB

OO0mme NOHATHS O CTPYKTYpE M KiIacCU(UKAIIMH BSIKY-
IIMX BEIICCTB U KOPPEJAIHS MEKIY PEOJIOTHUCCKUMU
CBOWCTBaMH U TIPUCYTCTBHEM HAHO U MHUKPOCTPYKTYP

Tema 7. Ponbp mNOBEPXHOCTHO-
aKTHBHBIX BEIIECTB IIPH BBEZC-
HUM HAaHO U MHKpPOJO0aBOK B

[ToHsiTHE O MOBEPXHOCTHO AKTHBHBIX BEIIECTBAX M HE
TPAaHCIIOPTHOW PpOJM TPH BBEACHHH HAHO M MHKPO-
CTPYKTYp B OETOHBI M APYTMX CTPOUTEIBHBIX MaTepHa-

CTPOUTCIIbHBIC MaTCPHUAJIbL JIOB

8 Tema 8. OcobenHoctu TexHONO- | 3 Ponb HaHO ¥ MUKPO JOOABOK IPH YTHIIM3ALUH MECTHBIX
rMd HaHO W MHKPO /J00aBOK B MaTepHaoB U OTXOIOB IPOU3BOACTBA.

UCIIOJIb30BAaHUN MECTHBIX CBIpbE-
BBIX PECYPCOB.

4.2 TlepeyeHb J1a00paTOpPHLIX padoT mo gucuuniune «Hano u Mukpoaod6aBku B
NMPON3BO/JCTBE CTPOUTEIbHBIX MATEPUAIOB)»

1. Onpenenenue (PpU3MUECKUX CBOWCTB CHIPHS IJISl IPOU3BOJICTBA HAHOTPYOOK

2. Ilonyuenue YHT Ha ycraHoBke

3. YabsTpa3BykoBas oopadotka YHT

4. ITony4yeHre HAaHOKOMITO3UTOB MPUTOTHBIX JJIS 3K/0 KOHCTPYKIUI

5. ®yukuunonanuzanuu YHT

6. M3ydeHne CBOICTB CTPOMTENbHBIX MaTepuanoB Ha ocHoBe YHT: 31meKkTponpoBOIHOCTS,
IIPOYHOCTh

4.3 Hepeqeﬂb NMPAKTUYIECCKHUX 3aHATHIl mo AucuunauHe «Hano n MHKpOIlOﬁaBKI/I B
NMPOMU3BOACTBE CTPOUTEC/IbHBIX MAaTCPHAJI0OB)>

1. TTonGop cocTaBa Tskea0ro 6eToHa, coaepkamero YHT

2. Pa3zpaboTka MaTpUIIbI JIs1 IJIAHUPOBAHUS SKCIIEPUMEHTOB TI0 MOJTyYSHUIO HAHOKOMIIO3UTOB
3. Pacuer konnentpauuu [TAB ma qucneprannu YHT B 6eTonax

4. ITonOop pyHKIIMAaHANTU3AIMOHHBIX 3JIEMEHTOB ISl IPOTHO3UPOBAHUS CBOMCTB CTPOUTENBHBIX
KOMITO3UTOB

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

«Hano n Mmcponoﬁamm B IIPOU3BOACTBE CTPOUTECJILHBIX MaTEPUAJIOB»

B cootBerctBum ¢ tpedoanusamu @I'OC BO no HamnpapiaeHHIO MOJrOTOBKU peaTi3alisi Komrie-
TEHTHOCTHOTO MO/IX0/1a OJDKHA MpelyCcMaTpUBaTh HIMPOKOE UCIOIb30BaHUE B YU€OHOM IpoIiecce aK-
TUBHBIX U MHTEPAKTUBHBIX (GopM IpoBeneHus 3aHsATuil. Takumu dopMamu SBISIOTCS OpraHu3alus
KOMITBIOTEPHBIX CUMYJISILIUM, JIETIOBBIX U POJIEBBIX UIP, Pa300p KOHKPETHBIX CUTYalluH, IICUXOJIOTHYe-
CKH€ U MHbIE TPEHUHTH B COYETAHHU C BHEAYIUTOPHOU paboTOM ¢ 11ebi0 (POPMHUPOBAHUS U Pa3BUTHS
poheCCUOHATLHBIX HABBIKOB 00 YUYaIOIITIXCSI.

[IpenoaBareny By3a BHIOMpPAIOT METOABI U CPEACTBA O0yUeHUs, HanboJee MOTHO OTBEYAIOIIUe
WX WHAUBHUYaTbHBIM OCOOCHHOCTSM M 00ECIEYNBAIOIINE BHICOKOE KauecTBO ydeOHoro mporece. On-
Hako (opmupoBaHue periameHTHpoBaHHbBIX PI'OC KoMIleTeHIni OCyIIecTBIseTCs U Mpu HHPOpMa-
IIMOHHO - PEIENITUBHOM WM PENPOyKTUBHOM MeTo/ie 00y4ueHuUs U Mpu Oosiee MPOAYKTUBHOM METOJIE
pOOJIEMHOT0 U3JIOXKEHUS, KaK U MPUMEHEHNE PEUTUHTIOBON CUCTEMBI aTTECTAIlUH CTY/ICHTOB.

VY nenbHbIN Bec 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHBIX (POPMAX, OMPEAEIISIETCs [NIAaBHOM LIENbIO
pOrpaMMbl, OCOOEHHOCThIO KOHTHHTEHTa O0YUYAIOIIUXCS U COJIEP)KaHUEM KOHKPETHBIX JTUCLUILUINH, U
B 11€JI0M B y4eOHOM IPOIECCe OHU JI0JIKHBI COCTAaBIATh He MeHee 20 % ayTUTOPHBIX 3aHSATHH.




6. OHEHOYHBIE CPEJACTBA /IUISA TEKYIEI'O KOHTPOJISAA YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JANCHUIIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOHN PABOTHI CTYJEHTOB

Bomnpocek! 1J11 IOATOTOBKM K 3a4eTy € OlleHKOM

. Uctopus pa3BUTHS HAHOTEXHOJIOTUH, IPEANIOCHUTKA OYPHOTO «HAHOTEXHOJIOTMYECKOT0» CKAayKa.
. OcHOBHBIE BUIbl HAHOMATEPHUAJIOB U CIIOCOOBI UX MOTYYECHHUS

. MeTopl aHanu3a CTPyKTYpbl HAHOMATEPHAJIOB M AKTUBHOT'O BO3/IEHCTBUS HA HUX

. CBOICTBa HAHOMATEPHUATIOB

. O6sacTu NpUMEHEHUs1 HAHOMAaTEPUAJIOB

. HanoycrpolictBa

. HanokoMmo3ursl

. Hanomarepuaiibl Ha OCHOBE MOJIMOKCOMETAJIATOB

. [Ineno4ynble HaHOMaTEPHUAIIBI

10. HoBble o0macTu ucCCleNOBaHHM, CBS3aHHbIE C HAHOTEXHOJOTHSIMH, MEPCIEKTHUBBI Pa3BUTHUS
HaIpaBJICHUS

11. OcHOBHBIE TPYIIBI METOJIOB MOJYYEHUS HAaHOPa3MEPHBIX MaTepuaioB. JucrnepraimoHHble Me-
toasl. KoHneHcannoHHble MeTOoAbl. PacTBOpHBIE MeTOAbl. MeETonbl OCHOBaHHBIE HA IPOLECCAX
KOHJICHCAIIUU BEIIeCTBA U3 ra30BOil (passi.

12. IIpomblIlIIEHHOE TPOU3BOICTBO U UCIIOJIb30BAHUE HAHOYACTHII.

13. CoBpeMeHHbI€ TEHACHIIMH B IPOU3BOICTBE HAHOYACTHII.

14. UccnenoBaHuss HaHOMATEPUAIOB METOJAMH ONTHYECKONM MMKPOCKONHH. OCHOBHbBIE METObI
ONTUYECKON MHUKPOCKOITHH.

15. VccnenoBanus HaHOMaTepHalioB MeTogamu OM

16. Ucropust OM. OcobeHHOCTH U 31eMeHThl OM

17. IlpocseunBaromasg OM-I19M (TEM). Ilonyuenue myuka 3nexkTpoHoB B [IOM

18. Cxanupyromas (pactpoBasi) OM-POM (SEM). OcnoBubie napamerpst POM

19. Metonbt POM — Tonorpadusi. XuMU4YeCKUl U CTPYKTYPHBIN aHaIH3.

20. Bropuunsie a3¢dextol. udpakius o6paTHO pacCesHHBIX dJIEKTPOHOB

21. DHeproaucnepcUOHHbINA aHaNNu3. CIeKTpaJIbHOAMCIEPCHBIN aHamn3. XUMHUUECKUI aHaIu3.

22. HuzkoBakkyMmHble POM. JlokanbHast koMIeHcanus 3apsiia. MaHUImymsiTopsl.

23. Ckanupytroumii [I9M (STEM)

24. AMIMTyaHbIN KOHTpacT. Judpakuus snekrpoHos B [I1DM

25. OCHOBBI HCITIOJIB30BAHUS CKAaHUPYIOIIEH 30HI0BOW MHUKPOCKOIMH JJIsi UCCIEIOBaHUS HaHOMa-
TEPUAJIOB U HAHOCTPYKTYP

26. Yto takoe C3M

27. Knaccuduxanus meronoB C3M

28. Kparkas ucropust merona C3M

29. Ipunnunst padotsl C3M. Tumsl 30HI0B U B3aUMOJICHCTBHI

30. Ckanupyromas TyHHeabHas MUkpockomnusi. OcHoBHbIe MeToauKu CTM.

O 00 1IN DN K WN —

Bonpocel PeHTHHI-KOHTpPOJIA
PK Nel

1. Vcropusi BOSHUKHOBEHHS MUKPOJI00aBOK M HAHOTEXHOJIOTMH B MPOM3BOJACTBE CTPOUTEINb-
HBIX MaTepuanos. [Ipumepsr.

W3meHeHne CBOMCTB BSDKYIIMX BEIIECTB MPU BBEACHUHM HAHO U MUKPOJ100aBOK

Poins ITAB B MexaHn3me paboThl HAHO M MUKPOCTPYKTYP B CTPOUTEIBHBIX PACTBOpax
Knaccudukanus Makpo 1 HaHO00aBOK IO XUMUYECKOMY COCTaBY M MEXaHU3MY HOBEJICHUS
B Pa3JIMUHBIX CTPOUTEJIBHBIX MaTepuanax

Peonornueckne cBolicTBa MaTepragoB U METOJIbI UX ONPENEIICHUS

MeTobl TOJTy4€HNsT HAHOMATEPHAJIOB

Knaccudukanus Makpo v HaHO 10OABOK IIPU MTPOU3BOJICTBE CTPOUTEIBHBIX MaTepHajIoB
XuUMHYECKask IPUPOJIa HAHOCTPYKTYP

UeMm OTIMYAIOTCS MUKPO U HAHO J00aBKU B CTPOUTENIbHBIX MaTepuaax

10. Yro Takoe «yMHBII OETOH»

~own

©o~No O



PK Ne2

11. VI3MeHeHue TEXHOJIOTHYSCKUX M (PU3MYSCKUX CBOWCTB CTPOUTEIBHBIX MaTEPUAIIOB IIPH BBE-
JCHUH MUKPOI00aBOK

12. MeTopl IOJIy4eHHSI MUKO- ¥ HAHO1I00aBOK

13. YTo Takoe HAHOMIOPUCTHIC MATEPUAITBI

14. Kakue MeTaJlIbl ITOIIAI0TCS HAHOCTPYKTYPUPOBAHHEO

15. YTo Takoe «CaMOOYHIIAIONIUECS) CTPOUTEIILHBIE MaTEPUAITBI

16. CtpykTypHBIE 0COOEHHOCTH HAHOCTPYKTYPHPOBAHHBIX OETOHOB

17. OrnecToiikne HaHOMATEPHUAIIBI

18. MeToauka onpeaeneHus AIEKTPOIIPOBOTHOCTH B HAHOCTPYKTYPHPOBAHHBIX OETOHAX
19. ledekThl CTPYKTYPBI CTPOUTEIHHBIX MAaTEPHAIIOB

20. Mexanu3Mm 3ajeuuBaHus JeQeKToB 6eTOHOB ¢ momoIpio YHT

PK Ne3

21. Yro takoe dynkiuonanuzanus YHT

22. YHT, ¢ymnnepens! u rpadeHs

23. HaHOKpeMHe3€eH U ero NpUMEHEHHE B IIPOU3BOJICTBE JOPOKHO-CTPOUTEIIBHBIX MaTEPHUAIOB

24. DHeprodPpPeKTUBHOCTH UCTIOIB30BAHUS MUKO- 1 HAHOMATEPHAJIOB B CTPOUTEIBHON OTPACIIH

25. Ilonyuenue reotekcTuiis Ha ocHoBe YHT

26. Texnonorus 3aneynBanus Ae(HEKTOB K/0 KOHCTPYKIIHMIA Ha IEHCTBYIOMNX 00BEKTaX

27. AchanbToOETOHBI U UX TEXHUKO-3KOHOMUYECKHE M TEXHOJIOTMYECKHE MOKa3aTeIu MpH Hc-
MOJIb30BAaHUN HAHO CTPYKTYP PA3IMYHOrO TeHEe3Hca.

28. dyukuuonanuzamus YHT u mexanusm BHeapenus B cTpykTypy rpynn OH u merasmios.

29. Ternon30IMOHHBIE MaTepUaAIbl HA OCHOBE YTHJIM3AIMH OTXOJOB MPOMBIIUICHHOCTH CH-
JMKATHBIX MaTe€pHajIoB, MOAU(PUINPOBAHHBIX PA3IMYHBIMU HAHOCTPYKTYpPaMHU.

Bonpocsl qasa CPC
. Hanorexnomnoruu. OT aIXUMUM K XUMUU U JajbllIe.
. Pa3Butue B Poccun pabot B 00:1acTH HAHOTEXHOJIOTHH.
. XMMHYECKHE METO/BI IT0y4EHUsT HAHOYACTHL.

. HpI/IHIII/IHI)I MaHUIIYJIALIUHA aTOMaMU U MOJICKYJIaMH.

1
2
3
4
5. DNEeKTpOHHBIE AIEMEHTHI HA OCHOBE YIJIEPOIHBIX HAHOTPYOOK.
6. ®U3MKO-XUMHUYECKHE OCHOBBI MTOJyYeHHUs HAHOMAaTEepHaioB

7. HaHOMPOEKTHPOBaHUE METAIIIMUECKUX MaTepHaIOB

8. MeToapl M3y4YeHUs] HaHOCTPYKTYyp. VccremoBaHUs HaHOMATEPHAIOB METOAAMHU DSJIEKTPOHHOM
MUKPOCKOIINN

9. OcHOBHBIE BH/IBI HAHOMATEPHAJIOB U CIIOCOOBI UX MOTYUECHHUS

10. HaHOKOMITO3UTHI H HAHOTIOPUCTHIE MAaTEPHAITBI.

11. EctecTBeHHOE HAHOCTPYKTYpPHUPOBAHUE.

12. Puuapn deitHMaH — MPOPOK HAHOTEXHOJIOTMUYECKON PEBOJIOLIUH.

13. TexHoMOrMM HAHOYACTHUL U UX IPUMEHEHHUE

14. TexHOIOTMY HAHOYACTHI]

15. [IporHo3 pa3zButust HaHOTexXHOJOTUM 10 2050 T.



7. VUEBHO-METO/IMYECKOE U NHDOPMAIIMOHHOE OBECHEYEHUE
JINCHUTIIAHBI (Moy.ist)
OcuoBHast JigTeparypa:

|. Pooxonkos JI.M. Hanomatepuaiibl [DnexkTponHblil pecypel: ytle6m)_e nocooue / JL. I:l"d
priokonkos, B. B. JIésuna, D. JI. JI3n3urypu. - 3-¢ u31. - M. : BUHOM. JlaGopaTtopust 3HaHHH,
2012.-365 c.

> OCHOBBI HAHOTEXHOJNOTMH [DJIEKTPOHHbIH pecypel: yueonux / H. T. Ky%Heu%%If. 41?)/10
Hosotopiies, B. A. Ka6pes. B. M. Maproims. - M. JlaGopaTopusi 3HaHUH ! BUHOM., :

<, ) : .
3. MarepHasibl U METO/Ibl HAHOTEXHOJIOTHH [DnexTponHblii pecype] : yqe6ljoe nocooue / B. B.
CrapocTHH. - 3-¢ u31. (971.). - M. BUHOM. JlaGoparopus 3uanuii, 2012. -431 ¢

JlonoaHuTeILHAS JIATEPATypa: ' 3
1. KoMmmbloTepHOE MOJEIHpOBaHHEe M  ONTHMH3HPOBAHMC COCTaBOB KOMHO;MLMOHI;I{I)B
N

CTPOUTEJIBHBIX MATEPUAJIOB! Mouorpadus / B.B. benos, A.H. boOpbILICB, B.T. Epogees, 1.B.
O6pasios, A.A. boopsies, A.1. MepkyJios, [1.C. Epodeen. U.H. Maxcumosa, JL.A. MepKyJI0B.
- M., UznarensctBo ACB, 2015. - 264 c.

o6 5 :
7 HaHOTEXHOIOIMM M CHelHaJbHble MarepHaibl: YdeOHoe mnocooue s By30B. CIIo.:
XUMU3JIAT, 2009. -336 c. 7
3. Hanomup 6e3 dopmyst [Dmexrponnsiii pecype] / HO. W. lonosun ; noja peia. mpod. JI. H.
[larpukeesa. - 2-e 3. - M. : BUHOM. Jlaboparopust snanuii, 2013. - 543 c.
KypHaubl:
Hayunbiit unrepuer-xypnai «HanorexHosornu B CTpOUTEIILCTBEY, 2013r.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JIUCIUIIIMHBI (MO/LY JI51)
«Hano 1 MHKPO100aBKH B IIPOH3BO/ICTBE CTPOUTE/ILHBIX MATEPHAIOB

JleKuun 1o JMCHUIIIMHE NPOBOATCS B ayJUTOPHH, OCHAILICHHOH BHAEONPOeKTOpoM. B
rporecce 00yUeH s UCTIOJIB3YIOTCS CIIaii/Ibl, Pe3eHTAlMN, BUcoMaTepuall, (OTOMILIIOCTPALIHH,
rpadguyeckie Marepuabl (4epTeikKH ), OTPAKAIOUIUE CYTh ITPEACTABISIEMOr0 MaTepralla.

[porpamma cocrasiena B cootserctsuu ¢ rpeboanusivu GI'OC BO ¢ yuetoM peKoMeH Taliiii
1o HarpasieHuo noarotosku 08.03.01 «CrpourenbeTBoy.
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