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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuumnnuHa «YriepoaHble HaHOTPYOkH, (yisepeHsl U ruapodoOHas caxka» BXOAUT B
nporpammy maructparypsl «Hanorexnomorun» no nampasieHuto 28.04.01 «Hanorexnonoruu u
MHUKpPOCHCTEMHAsi TEXHUKa» U u3ydaercs B 3 cemectpe 2 Kypca. ducuumnuny peanusyer Kadenpa
Byza-Ilaptuépa. JlucuumianHa cOCTOMT W3 2 pa3lieJioB U 3 TeM M HalpaBjiieHa Ha H3y4YCHHUE
CTPYKTYpbl HAaHOpPa3MEPHBIX YIJIEBOAOPOJHBIX MaTEpUaIoB, MOPPOIOTUYECKUX OCOOEHHOCTEH U
CBOMCTB YIJIEPOJIHBIX HAHOMATEPUAJIOB HA OCHOBE PACTUTEILHOIO CHIPbs; BUJIOB HAHOMOPUCTHIX
MaTepUajoB, METOJOB MOJATOTOBKA MeMOpaH, COPOCHTOB U KaTalu3aTOpPOB, CIIOCOOOB MOIYUYEHUS
YTICPOJHBIX HAHOMATEPHAIOB M 00JACTe MPUMEHEHUS YTICPOJHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTepUasoB.

Lenpto OCBOCHUSI NUCHMIUIUHBI SIBISETCS MOJy4YCHHE 3HAHUM, YMEHUMN, HABBIKOB U OMbBITA
NEeSTeIbHOCTH B 00JACTHM  HAHOTEXHOJIOTUH, XapakTepHU3YIOIIUX dTanmbl  (HOpPMHUPOBAHUS
KOMIIETCHIIM M  00ECIEeUMBAIONIUX JOCTH)KCHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
00pa3oBaTeNbHOM MPOTrPaMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIMHBI
OcBoeHHE AMCHUILIMHBI «YTJIEpOAHbIE HAHOTPYOKH, QysuiepeHsl u ruapodoOHas caxa»
HampaBlIeHO Ha (QOpMHUpOBaHME Yy OOYYaAIOMMXCS CIEAYIOMMX KOMIIETCHIMH (JacTH

KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

NHauKkaTopbl JOCTHIKEHUSI KOMIIETEHIMH
Hugp Komnerenuus A PeI A N
(B pamMKax JaHHOW JHCIUILIIHEI)
OIIK-7.1 3HaKOM C OCHOBHBIMH TIOIXOJJAMH K Pa3padoTKe
CmocobeH pa3zpabaThIBaTh U METOIMYECKIX ¥ HOPMATHUBHBIX TOKYMEHTOB, TEXHUYECKOM
aKTyaJIH3UPOBaTh HAYYHO- JIOKYMEHTAIUH B 00JIaCTH HAHOTEXHOJOTHIA U MUKPOCHCTEMHOM
OIIK-7 TEXHUYECKYIO0 JOKYMEHTALUIO B | TEXHUKH;
00J1aCTH HAHOTEXHOJIOTHH 1 OIIK-7.2 Brageet moaxonamMu Ui pyKOBOJCTBA pa3paboTKoi
MUKPOCUCTEMHOU TEXHUKHU TEXHUUECKOH TOKYMEHTAIIMH U HOPMATUBHBIX JTOKYMEHTOB B
00J1aCTH HAHOTEXHOJIOTHI U MUKPOCHCTEMHOM TEXHUKH;
CnocobHocTh pa3zpabareiBath  |[IK-5.1 3HaeT OCHOBHBIE TEXHOJIOTUH U3TOTOBJICHHUS
TEXHOJIOTHU U3TOTOBJIEHUS HAaHOCTPYKTYPHUPOBAHHBIX MOKPBHITUH C 3aJJAHHBIMU CBOWCTBAMU;
K-5 HAHOCTPYKTYPHUPOBAHHBIX [TK-5.2 YMmeeT npoBOIUTH HCCIETOBAHUS XapaKTEPUCTUK
MOKPBITHH C 33JaHHBIMA HaHOCTPYKTYPHUPOBAHHBIX OKPBITHH € 33JaHHBIMU CBOHCTBaMU;
CBOMCTBaMH U MPOBOJUTD [IK-5.3 BnameeT MeTomamMu pa3pabOTKH TEXHOJIOTHH U3TOTOBICHHUS
HCCIIeIOBAaHUS MX XapaKTEPUCTUK |HAHOCTPYKTYPHUPOBAHHBIX MOKPBITUH C 3a/laHHBIMH CBONCTBaMU;
[TK-8.1 3HaeT 0CHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
CrniocoGHOCTh pa3padaThIBaTh
MIPOLIECCHI MTPOU3BOJCTBA MUKPO- U HAHOPA3MEPHBIX
HOBBIE€ TEXHOJIOTHYECKHE
3JIEKTPOMEXAaHUYECKUX CUCTEM;
I1K-8 MIPOLIECCHI TPOU3BOJICTBA MUKPO-
I1K-8.2 Bnaneer HaBbIKaMu pa3pabOTKH HOBBIX TEXHOJIOTHYECKUX
1 HaHOpa3MepHBIX
MIPOIIECCOB MPOU3BOJICTBA MUKPO- U HAHOPA3MEPHBIX
AIEKTPOMEXAHUIECKUX CUCTEM
INEKTPOMEXAHUIECKUX CUCTEM;

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

JuctunnuHa «YTaepoaHble HaHOTPYOKH, (yruiepeHsl U TuapodoOHas caka» OTHOCHUTCS K
o0s3arenpHOM yacTu O1o0ka 1 «/lucuumimnael (Moxynn)» o0pa3oBaTebHON MPOrPaMMBbI BHICIIIETO
oOpazoBaHws.

B pamkax o0pa3oBaTeNbHOM MPOTpaMMBl BBICIIETO OOpa30BaHUsI OOyYarolIuecs TakKe

OCBaMBarOT

Apyruc JUCITUITIINHBI

w/nnu

NPAaKTUKHA, CIOCOOCTBYIOIIME  JOCTHIKEHHIO




3aIUTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHMS AWCIMIUINHBI « YTIEpOAHbIE HAHOTPYOKH, (ymepeHs!
u ruapodoOHas caxkay.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmMuiceHur
3ANIAHUPOBAHRHbLX PpE3)1bmamoe OC60E€HUA ducuunﬂqul
IIpenmecTBy0IIME IMocaenyromue
HaumenoBanue P M y
HIngp KOMIIeTeHIH JUCHHITHHBI/MOYJIH, JUCHHUIITHHBI/MOAYJIH,
NMPaKTHKU* NPaKTHKH*
CmocobeH pa3zpabaTeIBaTh U
aKTyaJIM3UPOBaTh HAYJHO-
AIITITHBHBIE TEXHOJIOTHH;
TEXHUIECKYIO
OIIK-7 TexHonoruueckas MpaKTUKA;
JIOKYMCHTAIIHIO B 00J1aCTH
HAHOTEXHOJIOTUU U
MHUKPOCHUCTEMHON TEXHHUKH
TexHoJOrHYECKAsI MPAKTUKA;
CnocoOHOCTh ANJTUTUBHBIC TEXHOJIOTHH;
pa3pabaTbIBaTh HOBBIC Texnonoeusn npouzeoocmea
TEXHOJIOTHUECKHUE MPOIECCHI 2emepoCcmpyKmypHvix Ipe /LTHILIOMHAS PAKTHKA:
K-8 TIPOM3BOJCTBA MUKPO- U uHmezpanvuslx cxem**, P p ’
HaHOPa3MEPHBIX Texnonoaus useomosieHus
AIEKTPOMEXaHNIECKUX YCmMpOUCmM8 HaAHO- U
CHCTEM MUKPOCUCIEMHOU MeXHUKU*™;
AJITUTHBHBIE TEXHOJIOTHH;
CrocoOHOCTD UL ’
Texnonoeus npouzgoocmea
pa3pabarbiBaTh TCXHOJIOTUU
2emepoCcmpyKmypHvix
H3TOTOBJICHHUS o
HAHOCTPYKTYPHUPOBAHHBIX UHINEEPANBILOLY CXEM ™, [penaurioMHas MpaKkTUKa;
TIK-5 Py o ypHp Texnonozus uzeomosnenus P p ’
MOKPBITHH C 3aaHHBIMU N
. YCMPOUCM8 HAHO- U
CBOWMCTBAMH U TIPOBOIMTH . i
MUKPOCUCTEMHOU MeXHUKU ™,
HCCIIeTIOBAaHUS UX
TexHONIOTHYECKAsI TPAKTHKA;
XapaKTePUCTHK

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCIHUIUIHHBI « Y TIIEPOIHBIC HAHOTPYOKH, (yIIepeHbl U THAPO(POOHAs caxay COCTABISET «5» 3aUETHBIX SAMHHII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCBD)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 99 99
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThl
CTpyKTypa HaHOPa3MEPHBIX YTIIEBOJOPOIHBIX
MaTepHasioB, 0COOEHHOCTH U (POPMBI YTIICPOIOB:
Mop(hoIoTHIecKre 0OCOOCHHOCTH U CBOWCTBA
Paznen 1 |OcHOBHBIE TOHATHA 11 YTIIEpOIHBIX HAaHOMATEePHaJIOB HAa OCHOBE JIK, C3
PacTUTENBEHOTO CHIPbST; BU/IbI HAHOTIOPHCTHIX
MaTepHalioB, METObI TOJrOTOBKH MEMOpaH,
COpOCHTOB U KaTaJIM3aTOPOB
Crnoco0bl MOTy4eHHs YTIIEPOIHBIX
Cnoco0bl nosTy4eHus 2.1 Y yriep JIK, C3
HaHOMaTepPHaJIOB
Paznen 2 |yrnepoaHbIX MaTepHaIoB U TP HMOHOHIE VINODOMEX
UX MPUMEHEHUS 2.2 P yIIepor JIK, C3
HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB

* _ sanonusiercst Tobko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omsl; C3 —

npaxmuuecxue/cemwtapcxue S3AHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun ayauropun

OcHaleHue ay1uTOpUH

Cneuunajau3upoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbl J1JIs1 0CBOEHUS
AMCUMILINHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

Aynuropus JUisi IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOenu;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeICTBAaMU MYJIbTUMENNA MTPE3CHTAIIMIA.

CemuHapckas

IIPE3CHTALIUMN.

Aynutopus U1 NPOBEICHUS 3aHATHIA
CEMHUHApPCKOI'0 TUNA, TPYIIIOBBIX U
VHIUBUYyaTbHbBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOM aTTeCTALUH,
OCHAIIEHHAS] KOMILIEKTOM
CHEIHaTM3UPOBAHHON MeOeH 1
TEXHUYECKUMU CPEACTBAMHU MYyJIbTUMEIHNA

Jlst
CaMOCTOSITEIbHOU
paboTHI

AynuTopus Ui CaMOCTOSTENIbHOW PaboThI
oOydJaroruxcsi (MOXKET UCIIOIb30BaThCS TS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTaIHi{ ), OCHAIIEHHAsT KOMIUIEKTOM
CIeLMANIN3UPOBaHHON MeOenu 1
KoMnbroTepamu ¢ goctynom B OUOC.

* - ayTUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl 00yyaronuxcs ykasbiBaercs OBA3ATEJIbHO!

7. YHEBHO-METOJUWYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE U CHUITIJIMHBI

Ocnoenas numepamypa:

1. Jonomaros, M. FO. ®uszuko-xumMus HAHOYACTHII ;| yueOHOe TocoOue it By30B / M.




1O. Jonomaros, P. 3. baxtuszun, M. M. JlomomaTtoBa. — 2-¢ u3., mepepad. u gon. — MoOCKBa :
WznatenbctBo FOpaiit, 2024. — 285 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-13077-
5.

2. ®usnyecKkrue METOIbl HAHECCHHSI HAHOTIOKPHITHIA : yaeOHoe mocooue it By30B / B. C.
MyxuH [u ap.] ; mox penakuueii B. C. Myxuna, C. P. llextmana. — 3-e u3j., nepepad. u J01I.
— Mockaa : U3natenbctBo FOpaiit, 2024. — 333 ¢. — (Bricmiee obpazoBanue). — ISBN 978-
5-534-13807-8
Lononnumenvnasn numepamypa:

1. IIporuieccsl Mmoyy4eHrs HAHOYACTHI] K HAHOCHCTEM : Y4eOHO-MEeToJuuecKoe nocooue /
JI. M. I'ypeBuy ; MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoit @enepanum,
Bousrorpajckuii rocy1apCTBEHHbBI TEXHUYECKUM YHUBEPCUTET. - Bosrorpan : BonrTY, 2018. -
81, [2] c. : mn.; 20 cm.; ISBN 978-5-9948-3088-8

2. ®u3uKa MoIynpoBOAHUKOBBIX IPUOOPOB MUKPOIIEKTPOHUKH : yueOHOE Tocooue st
By30B / B. 1. Crapocensckuii. — Mocksa : M3garensctBo HOpaiit, 2019. — 463 c. —
(bakanmaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-0808-4

3. [InotHukos, I'. C. MUKpO3JIEKTPOHUKA: OCHOBBI MOJIEKYJISIPHOM 3JIEKTPOHUKH :
yuebHoe nocodue st By3oB / I'. C. [Tnotuukos, B. b. 3aiineB. — 2-e u3a., ucnp. u A00. —
Mocksa : U3natensctBo FOpaiit, 2019. — 166 ¢. — (ABTopckwuii yueOnuk). — ISBN 978-5-
534-03637-4
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTpoHHO-O0mOMMoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas 6ubianoreka onnaiu» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cTyaeHTay www.studentlibrary.ru

- OBC «Tpounxkuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOUN IOKYMEHTAIIUH
http://docs.cntd.ru/

- mouckoBas cuctema SAunekc https://www.yandex.ru/

- mouckoBas cucteMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomul 0OY4aOWUXCsL NPU
0C80eHUU OUCYUNTUHBL/MOOYIAE:

1. Kypc nexuuii mo qucumIiinHe «YTiiepoJHble HAHOTPYOKH, QyJiepeHsl U
rusipodoOHas caxay.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!
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