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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenv oucyunaunbl — TOATOTOBKA K JESITEIBHOCTH, CBSI3aHHON C peann3aleldl yHUKaIbHbBIX
CBOWCTB  OOBEMHBIX  HAHOMATEPHAIOB B  IOTPEOUTEILCKMX  CBOHCTBAX  MaTepUAlIOB
KOHCTPYKIIMOHHOTO U ()YHKIIMOHAJIHBHOTO Ha3HAYCHUSI.

3a0auu Oucyuniumnet — HU3YYCHUE TEOPETUYCCKHX OCHOB (DOPMHUPOBAHMS YHUKAIBHBIX
CBOMCTB OOBEMHBIX HAHOMATEPHAIOB U COBPEMEHHOTO apceHalla TEXHOJIOTHUYECKUX TPUEMOB HX
MPAKTUIECKOTO TPUMEHEHHUSI.

IInanupyemvle pesyromamuvl 00yueHusi - TIOATOTOBKA CTYJICHTOB K JICATCIBHOCTH B
COOTBETCTBUU C KBATM(UKAIMOHHOW XapaKTEPUCTUKON Marucrpa mo HampaBlICHUIO, B TOM YHCIIE
dbopMHpOBaHHE YMEHHUH IO BBISBICHHIO YHUKAJIbHBIX CBOWCTB OOBEMHBIX HAHOMATEPUAIOB WU
TEXHOJIOTUYECKUX TPUEMOB WX IPAKTHYECKOTO MPUMEHEHUS B 00JACTH MAIIMHOCTPOCHHS H
MEIUIIHHEI.

OO6yuenne o qucrurumae «O0beMHBIE OMOCOBMECTUMBIE HAHOMATEPUAITBI» HAIIPABJICHO HA
dbopMHUpOBaHKHE y OOYUYAIOIIMXCS CICAYIONIUX KommeTeHIuid B cootBeTcTBUU ¢ OI'OC 22.04.01
«MatepualioBeicHUC W TEXHOJIOTUHM MAaTEPUAJIOB», YTBEPXAEHHBIM TPUKa3oM MUHOOpHAYKU
Poccun ot 24.04.2018 N 306:

Koa v HaumeHnoBanue KOMIETEHIMIA

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

nK-1

CriocobeH ¢popMynupoBaTh TpeOOBaHUS K
MaTepuaiaM, PEKOMEH/IAIUHU 110 H3MEHEHHUIO
COCTaBa, CTPYKTYPHI, PSKUMOB U CIIOCOO0B
X 00pabOTKHM Ha OCHOBE aHAIHM3a
B3aMMOCBSI3HM, MKy IKCIUTyaTaIl[HOHHBIMH,
TEXHOJOTMYECKUMH CBOMCTBAMU U
napaMeTpaMu COCTaBa M CTPYKTYPBI
MaTepuaia

NIIK-1.1 3naer ocHOBHBIE TpeOOBaHUS,
PEIbIBISEMbIC K OMOCOBMECTHMBIM
MaTepuanam; peXXUMbl U CIIOCOObI UX
00paboTKH, a TaK)Ke METOJIUKU OMpeeNICHuUs
CBOJWCTB.

HIIK-1.2 YMmeer aHam3upoBaTh Iporiece
pa3paboTku, 0OpabOTKU U UCTIHITAHHIA
TPOAYKIMH; Pa3padaThIBaTh MPEITIOKEHHS IO

COBEPILIECHCTBOBAHUIO TEXHOJIIOTHIECKOTO
MpOoIIecca U OPraHU3aliK padoT 10 eTo
00€eCTIeUEeHUIO

WIIK-1.3 Brageer HaBbIKkaMu pa3pabOTKU
pEKOMEHTallni IO COCTaBy U CIIOCOOamM
00pabOTKN KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAJIbHBIX, KOMIIO3UIIMOHHBIX,
MOJIMMEPHBIX U HHBIX MAaTEPHAIIOB C IO
TIOBBIIIEHHS MX KOHKYPEHTOCIIOCOOHOCTH

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

JlucuumiuHa OTHOCUTCS K YHCIY OJJEKTUBHBIX JTUCHHUIUIMH Onoka bl «/lucruminHb
(Momynn)».

JlucummiuHa B3aUMOCBSI3aHA JIOTHYECKH U CO/AEPIKATEIbHO-METOUYECKU CO CIEAYIOUMMHU
aucuurmHaMu U npaktukamu OOIT:

B o6s3arenbhoit yactu (b1.1):
— MeTto1010r1sl HAyYHO-UCCIIEI0BATENBCKOU IESITEIbHOCTH;
— Hayunple kpuTepuu BEIOOpA M METOIBI HCCIICIOBAHUS MATEPHATIOB.

B wacrtu, popmupyemoit yuactHukamu odpasoBarenbHbix oTHoueHui (b1.2):
— AIINTUBHOE MPOU3BOICTBO MEIULIMHCKUX U3EIINH;
— MmxeHnepHbIe METOBI U CPEACTBA UCCIICIOBAHMS B MEUITHE.



3. CTpyKTypa U coaep:kaHue THCIUTLTHHBI
OO111ast TPYI0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 4 3aueTHbie equHuibl (144 yaca).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

Ounas dpopma oOyueHus

N KoanuectBo | CemecTpsl
Buj yueOHoi1 padoThI
n/n 4acoB 2
AyYAUTOPHBIE 3aHATHS 36 36
B Tom uuce:
1. Jlexiumn 18 18
2. CeMuHapcKue/IpaKTHIECKHE 18 18
3aHATHS
CamocrosiTesibHas padora 108 108
B ToMm uncne:
1. [ToaroroBka k 54 94
CEMHHAPCKUM/TIPAKTUYECKUM 3aHATUSIM
2. CaMOoCTOATEIbHOE U3YUYEHHE o4 o4
IIpomeskyTOYHAs aTTecTaNMs
3auet/aud. 3auer/>K3aMeH IK3aMeH JK3aMeH
Hroro 144 144

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI
TemaTuyeckuii 1aaH pa3MeniéH B IpuwiokeHuu 1 k pabodeii mporpamme.

3.3  Conepxxanue TUCHUNINHBI

Tema 1. BBenenune
Mamepuaﬂoeedqeawe O6€Cﬂ€ll€H1/l€ UMNJIAHMOJIOCUU.
Ilocmanoexa 3a0auu no co30aHUIO OUOCOBMECMUMO20 MAMEPUANa KOHCMPYKYUOHHO2O

HA3HAY€eHUA.

Tema 2. Bb100op 00bekTa HccIe10BaAHUA

Venepoo kax mooenvhuwiti xumuueckuii snemenm maobauywvl /[.M.Menoeneesa ons cozoanus
buocoemecmumozo mamepuana. Xumuueckue cea3u yenepooa: sp3, Sp2 u Sp-eubpuouzayuu.
A.M.Bymnepoé — OCHOBONONONCHUK —KIACCUHECKO20 YYeHUsI O XUMUYECKOU AKMUBHOCMU
MHO2050EPHBIX XUMUYECKUX COeOUHeHUll. Yenepoo 6 aniomponuou moouduxayuu epaguma Kax
MoOeNbHoe — 8ewecmeo Ol IKCHePUMEHMATbHOU — NPOBEPKU — MeOpemudeckux OCHO8 U
MEXHONI02ULECKUX NPUEMOE CO30AHUSL 00BEMHBIX HAHOMAMEPUATIO8.

Tema 3. Bb10op TeXHOJIOTHYEeCKO# CTpaTeruu

Mecmo  nanomexmonocuu 6 — Mamepuano8eOyecKkol — NOO20MOBKe  CMYOEHMO8
MawiunocmpoumenbHo2o npoguns. Konnouonas xumus kaxk npapooumens Hanomexnonro2uu. Pono
.U Menoeneesa 6 cmanosnenuu koanouonou xumuu. Ilpuopumem cosemckux yuenvix 6 paspabomke
00beMHO20 HAHOCMPYKMYP-HO20 HAHOMAMEPUAIA.



Tema 4. Bb10op TeXHOJIOTHH MOJTyYeHUSI HAHOYACTHIL

Knaccugpuxayuss mexnonoeutl cunmesa HaHouyacmuy 6 NPOU3BOOCMBEHHOU NPOOVKYUU
Hanomexnonocuu. OcHosHble 8UObI YellePOOHbIX HAHOUACMUY: epageH, YeaepoOHble HaHOMPYOKU,
Gynnepenvl, acmpanenvl, mexHuyeckuil yeaepoo, Haumoaimasvl. Illuporus yeneo00po0os Kak
UCXOOHOE chipbe 015 pa3pabomku 00vbeMHO20 HaHomamepuaid. Ponb cogemcKkux yuenvix 6 pazeumuu
MEXHOI02UU CUHME3Ad HAHOYACTUY.

Tema 5. Bb100p TeXHOJIOTHM KOHCOJIMAAUMHA HAHOYACTHI

Knaccugpuxkayus npomviuunenHvlx mexHono2ull KOHCOAUOAYUY HAHOYAcmuy 6 00beMHblU
mamepuan. Obvemuvlii  HaAHOCMPYKMypuposanuoviil mamepuair. QOOveMubll Mamepuanl ¢
Hanonanoanumenem. OOveMHbIL HAHOCMPYKMYpuposannviti mamepuai. Obvemublil yeiepoOHblil
Hanomamepua. QU3UKO-XuMuUyecKue 0CHO8bl HAaHO3Ppexma. IHepeemuyeckoe cOCMOosHUE amomos
sewecmea 6 obveme U Ha nosepxHocmu pazoena gaz. Kpumuueckuii ouamemp Hanouacmuy.
MonexynapHuvie ouazpammol. Hnoexc c60600HOL 8ANeHMHOCMU AMOMO8 XUMUYECKO20 COeOUHEHUS.
Aneopumm KonuuecmseeHHOU OYeHKU eIUYUHbL KpUMmuyecko2o ouamempa. Ponv cosemckux yuenvix
8 paspabomxe MmexHoni02UU 0ObEMHBIX HAHOMAMEPUAILOS.

Tema 6. PazpadoTka MOHOCTAAMIHOM TEXHOJOTHU 00bEMHBIX HAHOMATEPHUAJIOB

Teopemuueckue 0CHO8bL MOHOCMAOUUHOU MEXHOL02UU 0OLEMHBIX HAHOMAMEPUAILOS.

Texnonozcuveckue npuryunsvl  peaausayuu meopemu4ecKux OCHO6 MOHOCMAOUUHOU
MEXHONo2UU  OOBLEMHLIX — HAHOMAMEPUanos.  IKCNEPUMEHMANbHAS — NPOBEPKA  peanu3ayuu
meopemuiecKux OCHO6 MOHOCIMAOUIIHOU MEXHOI02UU 00bEMHBIX HaHomamepuanios. AnnapamypHoe
oghopmaeHue MOHOCMAOUUHOL MeXHOI02UU 00beMHbIX HaHoMamepuanos. IIpuopumem cosemckux
YUYEHbIX 6pa3pa60m7<e MOHOCIMAOULIHOU MEXHON02UU 00bEMHBIX HaHnomamepuanlos.

Tema 7. Meanko-TeXHU4eCKHI MOTEHIHAJ 00bEMHOI0 YIJIEPOJHOI0 HAHOMATEpUAaJia

Obvemnvlll  yenepoousiii  Hanomamepuan, mapxkupyemwviti kak BCN  (Bulk Carbon
Nanomaterial), ne umeem anano2oe 8 mupe u NPeBOCXo0Um U3BeCMHbvle MAMEPUAbL NO:

—MEXHON02UU;

—KOMNJIEKCY NOMPeOumenbCKux c0tUCms;

—O0UANAa3oHy NPUMeHeHUs.;

—MeXHUUeCKOMY NOMEHYUATLY.

Meouxo-mexnuueckue ceoticmeéa BCN (maxcumanvhas mpomoOOpe3sucmeHmHoCmb, HU3KAA
NIOMHOCHb, GbICOKASL NPOYHOCMb, HUKULL KOID@uyuenm mpenus) u Haiuyue 3a800CKOU
MEXHONI02UU Peanu3yIOmcs 8 MeOUYUHCKUX U30eNUAX CO CBOUCMBAMU Bbllle MUPOBLIX AHANO208
(UCKyccmeeHHble KIananvl cepoyd, 6ce KPYNHble U MEIKUe CYCMAGbl, XUPYPeULecKue KpenejiCHole
usoenust, 0emanu MeOUYUHCKOL MexXHuKu u op.)

3.4 TemaTuka cCeMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.ITpakTHYecKHe 3aHATHS

[IpakTuueckoe 3anarue Nel. «O6bemMHbIE OMOCOBMECTHMbIE HAHOMATEPUATIBI».

IIpakTnueckoe 3anarue Ne2. «bruocoBMECTUMBIE MENULIMHCKUE MAaTEPHUATIBD)

[Ipaxtnueckoe 3anstue Ne3. «HanotexHONMOTMS»

[IpakTnueckoe 3anarue Ned. «IlomyyeHne HaHOUACTHI

[IpaxTuueckoe 3anarue NeS. «KoHconuaanyst HAaHOYACTHUI

[IpakTnueckoe 3anarue Neb. «OnpeneneHre KpUTUYECKOTO TUaMEeTpa HAHOYACTHI

[Ipaktnueckoe 3anmstue Ne7. «Pacuer MOHOCTaIMWHOW TEXHOJOTHH  OOBEMHBIX
HAaHOMAaTEpHAJIOB)



[Tpaktrueckoe 3ansaTHe Ne8. «MeauKO-TEXHUUYECKHN MOTEHIMAT 00bEMHOTO YTIIEPOIHOTO
HaHOMAaTepHuaia

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX PadoT)
KypcoBsie paboThI 110 TaHHOW JUCITUIUIMHE HE MPEyCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecleYeHne
4.1 OcHoBHas JuTepaTtypa

1. Boakos [''M. B HanoTexHOJ0THS B MAIIMHOCTPOCHUH : YI€OHHUK / I'"M.
BonkoB. — M. : UHOPA-M, 2019. — 306 c¢. — (Beicuiee oOpa3oBanue: Marucrparypa). — WWW.
dx.doi.org/10.12737/xxxxX. ISBN 978-5-16-14405-4 (print) ISBN 978-5-16-106920-2 (online) —

IIpaBa Ha JIEKTPOHHBINA BapUAHT
4.2  JlomoJHUTeJbHAsI JUTepaTypa

1. Banues P.3. O0beMHbBIE HAHOCTPYKTYpHBIE MaTepuabl: (pyHIaMeHTaIbHbIE OCHOBBI U
npuMeHeHus: nep. ¢ auri. [Tekcer] / P.3. Banues, A.Il. Kunses, T. [Ixx. JIsurnon. — CII6.: Dxo-
Bexrop, 2017. — 479 c.

2. Bursss I1.A. Hanomarepuanosenenue [ Tekct]: yue0. mocobue A By30B / ITA.
Bursse, H.A. CBunynosuy, [{.B. Kyuc. — Munck: Beiiiimas mkona, 2015. — 512 c.

3. Ionssaunkoa M.YO. HanotexHosnorun B MammmHocTpoeHuu [ Tekct]: yueOHUK 171 By30B /
M.IO. Ionsnuukosa, FO.H. [Tonsnunkos, A.I'. Cxuptnaaze [u ap.]. — Boarorpaza: Boar['TV,
2013. — 620 c.

4. PakoB D.I". Heoprannueckue Hanomarepuaisl [ Tekcr]: yued. mocodue st By3oB / .17,
Pakos // Hanorexnonoruu. — M.: BUHOM. JlaGopatopus 3Hanuii, 2013. — 477 c.

5. Mumenko C.B. Yrnepoansie HaHoMaTepuaisl. [Ipou3BoacTBO, CBOMCTBA, IPUMEHEHNE
[Tekct] / C.B. Mumenko, A.I'. Tkaués. — M.: Mammunoctpoenue, 2008. — 318 c.

6. [Tonomapés A.H. HanoctpykryprupoBaHHble 6eTOHBL. CUHEPTHU3M
HaHOCTPYKTYPHUPOBAHUS LIEMEHTHBIX BKYIIUX U apMupytomien ¢pudps! [DnekTpoHHbIN pecypc] /
[Monomapér A.H. — 3A0 «HTI] INpuknagueix Hanorexuonoruii». — URL: http://ntc-
pn.ru/pub/articles/concrete/ a6.html (nara o6pamenus: 08.08.2018).

4.3  DJjekTpoHHbIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEeMbI TUCTaHIMOHHOrO o0y4enus yHuepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam mporpamMmsl:
Hasanue DOP Ccblka Ha Kypce

Oo6wemubie  OmocoBmectumbie | https://online.mospolytech.ru/course/view.php?id=3533
HaHOMAaTCpHaJIbl

4.4  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoe  IMPOrpaMMHOe
o0ecreyeHue



HanmenoBanue | Pazpadorunk I1O | JocTynmHocTh Ccbuika Ha Enunblii peectp
(mpaBooOJiagares | (IMUEH3MOHHOE, | POCCHICKHMX MPOrpaMm AJsi
b) cB00OOTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHnsiemM
oe)
MoiiOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'M" 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JaAHHBIX U UH(OPMALHOHHbIE
CIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaunmeHoBanue JocTtynmHocTh

pecypc

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

1. | UrdopmarmonHsie pecypest Cetu

http:// www.consultant.ru
KoncynbrantlIroc P floctyntio
JIeKTPOHHO-0MOJINOTEYHbIE CUCTEMBbI
Jlanp https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbo JlocTyriHa B ceTH
2. okshop.ru/ UntepHer 6e3
OTpaHUYCHU I
IIpodeccnonanbubie 6a3b1 JAHHBIX
baza maHHBIX HayIHOU http://www.elibrary.ru JloctymnHo

1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHO
noiuTeMaTHueckas pedepaTuBHO-
2. | 6ubmmorpaduueckas
MHAYKOMETpHYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Howmep O6opynoBanue
ayJUTOPUHN
1313 HoyTt0yk, mpoekTop, s3KkpaH



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6. MeTozmqecmle PERKOMEHIAUNA

6.1 MeToauyeckue peKOMEHIAIUN IJIsl MPenoaaBaTeisi M0 OPraHUu3aNnu
o0yueHus

6.1.1. TIlpenonmaBatenp OpraHU3yeT NPENOJABAHUE AWCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusmu "llonoxeHus 00 opraHuzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (punnanax", yrBepxaEHHbIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MpenojaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJCpIKaHHUE
paboueil mporpammel aucuumuHsl (PITJ) m mpenocraBiseT BO3MOMKHOCTh O3HAKOMIJICHHS C
IIpOrpaMMon.

6.1.3. IIpenonaBaTtens ocoOeHHO 0OpalaeT BHUMaHUE CTYI€HTOB Ha:

- BUIBI U (OPMBI TIPOBENEHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs TOPSIOK MPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTUH JHUCTAaHLMOHHOTO OOYYEHHUS M CHCTEMbl AMCTAHIIMOHHOI'O
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJBI, COJEpXKaHWE M MOPSAOK INPOBEICHHMS TEKYLIEro KOHTPOJS YCIIEBAa€MOCTH B
COOTBETCTBUU C (POHJIOM OILICHOUYHBIX CPE/CTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBoguT OO0 CBENEHHUS CTYAEHTOB TpaUK BBIIOJIHEHUS Y4eOHBIX paboT,
npenycMorperssix PIII.

6.1.5. Heob6xonumo ¢ camMoro Havajga 3aHATHI PEKOMEHJIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTUTEPATypy U yKa3zaTh MyTH JOCTYIA K HEH.

6.1.6. BHauane win B KOHIIE CEMeCTpa JaThb CIMCOK BOINPOCOB Ul TMOATOTOBKU K
POMEKYTOYHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3zHakomsieHHs cryaeHToB ¢ PIIJI u rpadukom paGoThl
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JJUCTE 03HaKOMJIEHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAylMI JEKIHOHHBIE W MPAKTHUECKUE 3aHATHS, JOJKHBI
COTJIACOBHIBATh TEMATWYECKHH IUIAH TNPAKTHUYECKUX 3aHATHH, HUCIIONB30BaTh EIUHYIO CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCIUIUINHBL.

6.1.9. Ilpu noAroToBKE K MPAKTHYECKOMY 3aHSATHIO 0 NEPEYHIO OOBSABICHHBIX TEM
NPEroIaBaTeNl0 HEOOXOMUMO YTOYHHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYITUPOBKHA U
coJiepyKaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKIEHIE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
110 TeME CEMHHapa.

B xozme cemmHapa BO BCTYMUTEIHHOM CIIOBE PACKPBITH MPAKTHUYECKYIO 3HAYMMOCTH TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXJEHUE Ka)J0Tro
yueObHoro Bompoca. [IpuMeHsiss (QpOHTaNbHBIM OHNpPOC JaThb BO3MOXHOCTb BBICTYNIUTh BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIEIyeT MOJBECTH €r0 UTOTHU: JIaTh OIIEHKY
BBICTYIIJICHUH KaXKJIOTO CTYAECHTA U y4eOHOM IpYIIIBI B IIEJIOM. PacKpbITh MONI0XKUTENbHBIE CTOPOHBI
U HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTh HAa BOMPOCHI CTY/ACHTOB. BhImaTh
3aaHMs JUI CAaMOCTOSITENIbHONW PabOThI IO OJATOTOBKE K CJIEAYIOIIEMY 3aHSATHUIO.

Bo3moxHO nmpoBeieHNe 3aHATHI U aTTeCTalllii B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIIMOHHOro o0ydeHus ynuBepcutera (CAO-LMS). Ilopsnok npoBeneHust paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACITHHBIMH PACHOPSDKEHUSIMH TIPOpEKTOpa IO
yueOHoIi paboTe U/ Uiu IEHTPOM y4eOHO-METOINYECKO PabOTHI.



6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1. CTyaeHT ¢ caMoro Hayajia OCBOCHUS AUCIUILIMHBI TOJDKEH BHUMATEIBHO O3HAKOMUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHTh JJisi ceOsl rpaduK BBIMOJIHEHUS y4eOHBIX PadoT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYruX IUCHUIUIMH, U3y4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHA U MPOLEAYpP TEKYIIEH M MPOMEKYTOUYHOM aTTECTAIMU C
UCIOJIb30BAHUEM HHCTPYMEHTOB MH(OPMALMOHHON 00pa3oBaTenbHOM cpelapl AMCTAaHIIMOHHOIO
oOpazoBanusi ynuBepcutera (LMS wMocmonmuTexa) Kkak BO BpeMs KOHTAKTHOM paboOThl ¢
npernojiaBaTesaeM, Tak U BO BpeMs CaMOCTOSITENIbHOW paboThl CTYINEHT JOJDKEH O0eCHeduTh
TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHIIMOHHOTO TMOJKIIOYEHHS K CHCTEMaM JHCTAHIIMOHHOTO
oOyuenust. [Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTb CUTYallMI0 C IIperojaBaTesieM
JVCIIATUTAHBL.

6.2.4. CamocrosiTenbHasi paboTa SBISETCS OJHUM M3 BUIOB Y4eOHBIX 3aHATUH. llenb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOSHHE CTYACHTAaMH BOIPOCOB, PACCMATPHUBAECMBIX B
npolecce U3y4eHus AUCLHUILINHBL.

Buibl BHEayAMTOPHOIN CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATEJIBHOE U3YUYEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- MOJITOTOBKA K JICKIIOHHBIM 3aHSITHSM;

- IOJITOTOBKA K CEMUHApaM U IMPAaKTUYECKUM 3aHATHM;

J1J1s BBITIOTHEHHMSI JTFOOO0TO BUa CAMOCTOSITEIILHON paboThl HEOOXOAMMO TPOUTH CIICTYIOIINE
STarbl:

- OTIpe/IeTICHUE TIETT CaMOCTOSITEIbHON paboTHI;

- KOHKpETH3alus 03HaBaTeNIbHON 3aj1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/auy;

- INTAHKPOBaHUE PaOOTHI (CAMOCTOATEIBHOM MK C TOMOIIBIO TPETIOAaBaTeNs) HA/I 33/ I1aHUEM;

- OCYILIECTBJICHHE B TPOILECCE BBINOJHEHHUS CAMOCTOSTEIbHONH pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- penexcus;

- IPE3CHTAIUS CAMOCTOSITEIIHHON paboTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
JI71s1 KOHTPOJIA YCIIeBaEMOCTH M KaueCTBa OCBOCHHS AUCHUILIMHBI HACTOSIIEH TporpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCIIEBaeMOCTH (TEKYLINI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalus (IK3aMEH).

7.2 llkana u KpUTEPpUHN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs NIPH
NPOBeICHUH NMPOMEKYTOYHOM aTTecTallul

Ikana oyenuganusn Onucanue




Beimonnenst Bce  BuABl  y4eOHOH ~ paloThl,
NPEeJyCMOTPEHHbIE  y4eOHbIM  IJIaHOM.  MarucTpaHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHHMM, YMEHHI, HABBIKOB
NPUBEICHHBIM B  TaOiMIax TOKa3aTeled, Oomnepupyer
0 NPUOOPETEHHBIMU  3HAHUSAMH, YMEHHUSMH, HaBbIKaMH,
O MIPUMEHSAET UX B CUTyalUsAX MOBBILIEHHOUN cnoxkHocTU. [Ipn
3TOM MOTYT OBITh JOMYILIEHbl HE3HAYUTENbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHATUTUYECKUX OINEpPaLUsX,
[IEPEHOCE 3HAaHUM M YMEHUH Ha HOBbIC, HECTAHJAPTHHIE

CUTYyalUH.

Bbimonnensl  Bce  BuAbl  yueOHOH  paloThl,
IPEJyCMOTPEHHbIE  y4eOHbIM  IJJaHOM.  Marucrpast
JEMOHCTPHPYET  HEIMOJHOE, IMpPaBHIbHOE COOTBETCTBUE
Xopouio . .
3HaHUHW, YMCHHHU, HABBLIKOB IIPUBCACHHLIM B Ta6JII/II_IaX
mokaszaresiei, Ju00 eciau Mpu 3TOM OBUTH JOMyIIEeHBl 2-3

HECYIIECTBEHHBIEC OIITMOKH.

BeimonHenst Bce  BuABI  y4eOHOH  paloThl,
IpPENyCMOTPEHHbIE ~ y4e€OHBIM  IJIaHOM.  MarucrtpaHt
Y IOBIETBOPUTENBHO | IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEILEHA
OCHOBHas, HanOoJee BaKHAS YacTh MaTepuaia, HO MPH 3TOM
JIONyLIeHa OJIHa 3HAYUTEIbHAsl OIIMOKA UM HETOYHOCTb.

He Bwimmonnen oauH wunu Oosiee BUIOB Y4eOHOMU
paboThI, MPEAYCMOTPEHHBIX yU4E€OHBIM TIJIaHOM. MarucTtpant
JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH,
HaBBIKOB  TMPUBEJCHHBIM B  Ta0dWIaX  TOKa3aTeleH,
HeynoBneTBOpUTENbHO | IOMYCKAIOTCS ~ 3HAYUTENbHBIE  OMIMOKH,  MPOSBISIETCA
OTCYTCTBHE 3HaHWM, YMEHHIA, HABBIKOB I10 PsAy MTOKa3aTesei,
MarvuCTpaHT HUCHBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUA IIPpH
OIICPHUPOBAHUU 3HAHUAMU W YMCHHAMMU IIPU UX TICPCHOCEC HA
HOBBIC CUTYyallUH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texynmii KOHTPOITh
Bun pabotsl @dopma OTYETHOCTH U TEKYIIETr0 KOHTPOJIS
Hoxmnan, coobmieHne OTrMmeTka B JKypHalle MpenojaBaTelieM o
BBICTYIUIEHHE C MPE3EHTalMEN IO TEME JI0KIIa/1a.

7.3.2. TlpomMexxyTOoUHas aTTeCTaIUs

ITpomesxyTounast aTrectarus - (3K3aMeH) MPOBOAMTCSA B (pOpMe TECTHPOBAHHUSA Ha caiTe
https://online.mospolytech.ru/course/view.php?id=3533. PernameHT npoBeieHHs aTTECTAIHH:
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- BpeMs JIJIs POXO0XKACHUS TeCTUpoBaHus — 60 MUH.;
- pa3pelieHHoe KOJUIEeCTBO MOMBITOK - 10.
[TonbITKa cunTaercs ycreuHou, eciu gano 50% u 6osee mpaBUIIbHBIX OTBETOB.



[Tpunoxenue 1
TemaTudyecknii nIaH AUCHUIIMHBI «O0beMHbIe 0MOCOBMECTHMbIE HAHOMATEPHUAJIBI» M0 HANIPABJIEHUIO OATOTOBKH
22.04.01 «MaTtepuaJioBegeHre U TEXHOJIOTHHA MATEPHATOB)
(marucrp)

Buabl yue6Hoii padoThl, ®opm
BKJII0OYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHON padoThI bl
padoTy CTyEeHTOB, CTY/ICHTOB arrect

Pasznen
U TPYA0EMKOCTh B 4acax anun

Cemectp
cemecTpa

Henensn

n/n
J lg:/ Jlab | CPC | KCP | K.P. | K.II. | PI'P | Pedgepar | K/p | D | 3

Bropoii cemecTp

BBenenne

MarepuanoBenueckoe ooecrieueHme
11 nMmIntaatoyioruu. IlocranoBka 2 2
' 3a7a4M 10 CO3JIaHUIO
OMOCOBMECTHMOTO MaTepuasa

KOHCTPYKIITMOHHOI'O HAa3HAYCHU .

IIpaxmuueckoe 3anamue Nel.
«Obvemnble buocoemecmumoie 2 2 14
HAHOMAamMepuably.

Bb100p 00bekTa HCcIe 0BAHUSA
Yraepona kak MOJEIIbHBIN
XUMHUYECKHH PTIEMEHT TaOIHUIIbI
J.M.MennaeneeBa Ayt CO3AaHUS
1.2 | 6GMOCOBMECTHUMOI0 MaTepuaia. 2 2
XUMUYECKUE CBSI3M yriiepoja: sp3,
Sp2 U Sp-TUOpUIN3AIUH.
A.M.ByTiepoB — 0CHOBOIIOJIOKHHUK
KIJIACCHYECKOTO YUEHUS O
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XUMHUYECKON aKTUBHOCTH MHOT 051~
JEPHBIX XUMUUECKUX COECTUHEHHH.
VYriepon B asioTpOmHOM

Mo UKAIK TpaduTa Kak
MOJIEJIbHOE BEUIECTBO IS
DKCIIEPUMEHTAIIBHON IIPOBEPKU
TEOPETUYECKUX OCHOB U
TEXHOJIOTMYECKUX IIPUEMOB
COo3/1aHUsI 0ObEMHBIX HaHOMa-
TEpPUAJIOB.

Ilpakmuueckoe 3anamue Ne2.
«buocoemecmumvie meouyunckue
Mamepuansly

14

1.3

Br100p TexHoMOrNYECKOT
cTpaTeruu

MecTo HaHOTEXHOJIOTHH B
MaTepuanioBeIYeCKON MOATOTOBKE
CTYJICHTOB MaIlIMHOCTPOUTEILHOTO
npoduns. Komnonanas xumust Kak
MpapoUTETh HAHOTEXHOJIOTHH. Posb
JI.1.MeHpeneeBa B CTAaHOBJICHUH
KOJIJIOUTHOM XUMHH.

[Ipuoputer COBETCKHX YYEHBIX B
pa3paboTke 00bEMHOTO
HAaHOCTPYKTYPHOTO HaHOMAaTepuara.

llpakxmuueckoe 3ansmue Ne3.
«Hanomexnonocusy

14

1.4

Bb100p TeXHOJIOTHMH MOJTyYeHH S
HAHOYACTHI]

Knaccudukanms TexHonorui
CHUHTE3a HAHOYACTHUI B
IIPOU3BOJCTBEHHOMN MPOIYKIUU
HaHOTEXHOJ0ruu. OCHOBHBIE BU/IBI
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YIJIEPOIHBIX HAHOYACTHUIL: rpadeH,
yIIIEpOHbIE HAHOTPYOKH, (yruie-
PEHBI, aCTPAJICHBI, TEXHUYECKUN
yriepon, HaHoaiMassl. [Iuponus
YTJIEBOJIOPOIOB KaK HCXOIHOE ChIPhE
Ui pa3paboTKH 0OBEMHOTO
HaHOMaTepHaJa.

Ponb COBETCKHX y4EHBIX B pa3BUTUU
TEXHOJIOTUU CUHTE33a HAHOYACTHII.

Ilpakmuueckoe 3anamue Ne4.
«llonyuenue nanouacmuy»

14

1.5

Bb100op TexHoJI0TUM
KOHCOJIMAAUMH HAHOYACTHIL
Knaccugukarus mpoMbIIUIEHHBIX
TEXHOJIOTHI KOHCOMUIAINU
HAHOYACTHUI] B 0OBEMHBII MaTepHall.
OObeMHbII HaHO-
CTPYKTYPUPOBAHHBIN MaTepual.
OObemHbII MaTepuan ¢
HAHOHAIIOJIHUTEJIEM.

OObeMHBII
HAaHOCTPYKTYPUPOBAHHBIN MaTepual.
OOBbeMHBIN yriepoIHbIH
HaHoMaTepuail. Pu3mnko-
XUMHUYECKHE OCHOBBI HAaHOA(PEKTa.
DHepreTuyeckoe COCTOSIHUE aTOMOB
BEIIeCTBAa B 00bEME U Ha
MOBEPXHOCTHU paszfena ¢az. Kpuru-
YEeCKHUI TnaMeTp HaHOYaCTHLI.
MonekynspHble JuarpamMmbl.
Nunexc cBOOOHON BaJIGHTHOCTH
aTOMOB XMMHUYECKOT'O COETUHEHUSI.
ANTOpPUTM KOJIMYECTBEHHOMN OLIEHKU
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BCJIIMYMHBI KPUTUYCCKOI'O JUaMeTpa.

Ponb COBETCKHX yUYEHBIX B
pa3pabOTKe TEXHOJIOTUH 00BEMHBIX
HaHOMAaTEPHAaJIOB.

Ilpaxkmuueckoe 3auamue No3.
«Konconuoayus nanouacmuyy

14

1.6

Pa3paborka MmoHOCTAAMITHOM
TEXHOJIOTHH 00beMHBIX
HAHOMATEPHUAJIOB
TeopeTnyeckre OCHOBBI
MOHOCTaIUMHOMN TEXHOJIOTHH
00bEMHBIX HAHOMATEPUAJIOB.
TexHonornueckue MPUHIMIIBI
peanu3ainuy TEOPETHIECKUX OCHOB
MOHOCTAJUHHON TEXHOJOTHHU
00bEMHBIX HAHOMATEPUAJIOB.
DKcIepuMeHTaIbHas MPOBEPKa
peanu3aiuy TEOPETHIECKUX OCHOB
MOHOCTAUHHON TEXHOJOTHHU
00bEMHBIX HAHOMATEPUAJIOB.
ArnmaparypHoe oopmiieHne
MOHOCTAINITHON TEXHOJIOTHH
00BEMHBIX HAHOMATEPUAJIOB.
[IpuoputeT COBETCKHX YYEHBIX B
pa3paboTKe MOHOCTAIUHHOM
TEXHOJIOTHH 00BbEMHBIX
HaHOMaTEPHAJIOB.

IIpakmuuecxoe 3anamue Neb.
«Onpedenenue Kpumu4ecko2o
ouamempa HaHOYACMUYY

14
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Ilpakmuueckoe 3auamue No7.
«Pacuem monocmaouiinoti
mexHon02uU 00beMHbIX
HAHOMAMEPUALO8»

12

1.7

Meauko-TeXHuYecKui
MOTEeHIUAJ
00bEMHOTr0 YIJIEPOIHOI0
HAaHOMAaTepHaJa
OObeMHBII yriepoaHbIi
HaHOMaTepHuaJl, MapKUPyEMBIN Kak
BCN (Bulk Carbon Nanomaterial),
HE UMEET aHaJIOTOB B MUPE U
MIPEBOCXOUT U3BECTHBIE MaTe-
pHaJsI 10:
—TEXHOJIOTHH;
—KOMILIEKCY OTPEOUTETHCKUX
CBONCTB;
—IUana3oHy NpUMEHEHUS;
—TE€XHUYECKOMY MOTEHIIHUATTY.
Menuko-TexHuueckue CBOUCTBA
BCN (MakcumanpHas
TPOMOOPE3UCTEHTHOCTh, HU3KAs
IJIOTHOCTh, BBICOKAsi IPOYHOCT,
HU3KHUHN K03 PUIIMEHT TpeHus) U
HaJM4Me 3aBOJCKON TEXHOJIOTUHU
PEANTM3YIOTCSA B METUIIMHCKUX
U3JIENUSAX CO CBOWCTBAMMU BBIILIE
MHPOBBIX aHAJIOTOB (MCKYCCTBEHHBIE
KJIallaHbl CEP/Ilia, BCE KPYIHBIE U
MEJIKUE CYCTaBbl, XUPYPTrUICCKHE
KpETEeKHbIE U3JeUs, 1eTan
MEJUIIMHCKON TEXHUKH H JIP.)
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Ilpakmuueckoe 3auamue No§.
«Meouxo-mexnuueckuii nomeHyua

2 12
00beMH020 Y2nepoOHO20
HAHOMAamepuanay
Bcero 4acoB mo aJucHMILINHE 18 | 18 108




N

o o

[Tpunoxenue 2

POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

((HaHOMaTepI/IaJ'IOBeI[eHHe»
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rNsi 0MOCOBMECTHUMBIX MATEPHAJIOB

TeMbl 10KJIA10B, COOOIIEeHHH

[TocranoBka 3agaud MO CO3JAaHUI0 OMOCOBMECTHMOIO MarepHalla KOHCTPYKIIMOHHOTO
Ha3Ha4YCHU.

[TpropHUTET COBETCKHUX YYEHBIX B pa3pabOTKe 00bEMHOT0 HAHOCTPYKTYPHOTO HaHOMAaTepHUaa
Knaccugukamuss TEXHOIOTMH CHHTE3a HAHOYACTUIl B TPOM3BOJCTBEHHOW MPOMYKIHH
HaHOTEXHOJIOTUU

Krnaccudukanus NpOMBIIIICHHBIX TEXHOJIOTHA KOHCOJIMIAIMN HAHOYACTHII B OOBEMHBIN
Martepual

Poub coBeTCKMX yueHBIX B pa3pabOTKE TEXHOIOTUH 00BEMHBIX HAHOMATEPUAIOB

Pa3paboTka MOHOCTAAMITHON TEXHOJIOTUH 00BEMHBIX HAHOMATEPUAJIOB
Menuko-TeXHUYeCKU MOTeHI[MaIa 00bEMHOT0 YIJIEpOAHOTO HAaHOMAaTepuasa



