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1. HEJIX OCBOEHUA

1.1 | Hayunts MeTOaM CHHTE3a HAHOCTPYKTYP METAJUIOB, ITOIYIPOBOJHUKOB M IUIEKTPUKOB (JaCTHII, KPHCTAJUTUTOB,
BOJIOKOH, CJIO€B), OCHOBAHHBIX HAa 3HAHUU (PU3NYIECKHX U XUMUYECKHX CBOMCTB CUCTEM, COCTOAIMINX U3 HEOOIBIIOTO
YHCIIa aTOMOB; aHAIU3Y CHHTE3a, OCHOBAHHOMY Ha IPOIleccax reTeporeHHON KHHETHKH; CIIoco0aM CTaOuIn3anum
HaHOCTPYKTYpP; MOAU(HUKALINH CBOICTB HAHOMAaTepHaa C HOMOIILIO KBAHTOBO-Pa3MepHOTro 3((eKTa; MeTomaaM KOHTPOILL
CBOWCTB HAHOMATEPHAJIOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | BpicokoBakyyMHOE 000pYZOBaHHE B TEXHOJOTHH HAHO- 1 MUKPOCHCTEM

2.1.2 | KoMmbroTepHBbIE TEXHOIOTHH B HAYYHBIX HCCIEIOBAHUAX

2.1.3 | MarHuTHBIE MaTepUaIIbl JI1 MUKPO- H HAHOCHCTEM

2.1.4 | Meccbay»poBcKasi CIIEKTPOCKOIIHS MATEPHUAIOB MATHUTORIEKTPOHUKY 1 MUKPOCUCTEMHON TEXHUKH

2.1.5 |Meroas! uccae0BaHUS MATEPUAIIOB

2.1.6 | Mertpomorus,cTanAapTU3anUs U CepTUPUKAINI HAHOCTPYKTYP

2.1.7 | MuKpOIIpOLIECCOPHBIE U MUKPOKOHTPOJUIEPHBIE CUCTEMBL. YacTsb 2

2.1.8 |Hay4Ho-uccinenoBarenbckasi MPaKTUKa

2.1.9 | CneunambHbIE BOIPOCH! (PU3MKH MarHUTHBIX SIBJICHUH B KOHJCHCHPOBAHHBIX cpenax. YacTs 2

2.1.10 | AkTyanpHBIE POOJIEMBI COBPEMEHHOM IEKTPOHUKN M HAHORIICKTPOHUKH

2.1.11 |Hcropus 1 METOIOIOTHS HAyKH U TEXHUKH B 00JIACTH MEKTPOHUKN

2.1.12 | Meronbl MaTeMaTHYECKOTO MOJIEITUPOBAHUS

2.1.13 | MHKpO- 1 HAHOCUCTEMBI B TEXHHUKE U TEXHOJIOTHH

2.1.14 | MukpomnpoieccopHble U MUKPOKOHTPOJUIEpHBIE cucTeMbl. Yactp 1

2.1.15 | CoBpeMeHHbIC METO/IBI AUATHOCTUKH U HCCIICIOBAHHS HAHOT€TEPOCTPYKTYP

2.1.16 | CnenunaibHbie BOMPOCH! (PU3MKKA MarHUTHBIX SBJICHUN B KOHICHCHPOBAHHBIX cpenax. YacTtp |

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0HMO KaK
NpeanIecTBYIee:
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2.2.2 |IpengumnoMHas npakTUKa

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIISAIMUA

OIIK-1: Crioco0eH CTaBUTH U peliaTh HHKEHEPHbIE U HAYYHO-TeXHUYECKHe 321a49U B 00/1aCTH HAHOTEXHOJIOTHI 1
MHKpOCHCTeMHOﬁ TEXHUKH U HOBBIX MEKIUCHUIVIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX U
MaTeMaTHYeCKHX MojieJieil, IPUMEHSATh B MPO(ecCHOHATBLHOI NesITeTLHOCTH 3HaHUSI (YHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIACIUIIITNHAPHBIX 00J1aCTSIX

3HaTh:

OIIK-1-31 oCHOBHBIE THITBI BEIIECTBAa B HAHOKPUCTATNUYECKOM COCTOSIHUU U UX XUMHUUECKHE CBOMCTBA (CTPYKTYpa; dIEKTPOHHOE
CTPOEHHE HAHOKPHCTAJIIOB; BJIEKTPHIECKUE, MAarHUTHBIC, MATHUTHBIC, ONITHYECKHIE, MEXaHNUECKUE CBOHCTBA)

IIK-4: Cnoco0HOCTH (hOPMYIUPOBATH LN U 32Ja4H HAYYHBIX HCCIIEJ0BAHNU, pealu30BbIBaTh UX BHeJpeHUe B 00/1aCTH
MaTepHAJIOBeIeHHs] U TEXHOJOTUH MAaTePHAJIOB VIS MHKPO- M1 HAHOCHCTEM B COOTBETCTBUH € TEHIAEHIUSIMHA 1
neperneKTHBAMH Pa3BUTHS MHUKPO- U HAHOCHCTEMHOI TEXHHKH, IJHeprocéeperalonnx TeXHOJOTH U HCIO0Ib30BaHUEM
MOCJIEHUX AOCTHKEHHMI HAYKH U TEXHUKH

3HaTh:

[1K-4-31 Peann3oBEIBaTH METOBI CHHTE3a HAHOMATEPUAJIOB U Pa3padOTKN TEXHOIOTHH MAaTePHANIOB ISl MUKPO- U HAHOCHCTEM U
KOHTPOJIMPOBATh CBOICTBA HAHOMATEPHANIOB C TIOMOIIBI0 COBPEMEHHBIX METOIOB

IIK-1: CnocodHoCcTh pa3paﬁaTblBaTb TEXHOJOIH1€CKHE NMPOUECCHl U BHEAPEHUE UX B IIPOU3BOACTBO

3HaTb:

ITK-1-31 Pa3pabaTriBaTh TEXHOJOTHYECKHE MPOIECCHI C UCITOMb30BaHUEM cHHepreTnieckoro 3¢ dexra MK-Harpesa ais cuaTesa
HAaHOMATEPUAIOB U3 KOMITO3UTOB MOJMMEPOB H COJIEH METAJUIOB; BHEAPSATH HAHOMATEPHAIBl B COBPEMEHHBIE MPOIIECCH TEXHOIOTHH
9JEKTPOHUKY (aJIUTHBHAS TEXHOIOTHS)

YK-1: Cnocoden OCYHIECTBJIATH Kpl/lTI/l‘leCKl/lﬁ AHAJIU3 HOBBIX U CJ0KHBIX HHKEHEPHBIX Oﬁ’beKTOB, MmpoLeccoB U CUCTEM B
MEKIUCHUIIVIMHAPDHOM KOHTEKCTE, l'lp06.]'IEMH]>IX chyaunﬁ Ha OCHOB€ CUCTEMHOI'0 Imoaxozaa, Bbl6paT]> U NIPUMEHUTb
Han0oJIee MOAXOAsIIIHE 1 AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIePUMEHTAJbHBIX METOA0B UJIH HOBBIX U HHHOBAIITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaTl) cTpaTeruro neiicTBui




3HaTh:

YK-1-31 Ou3HK0-XUMHUYECKYIO TEOPHIO 3aPOXKICHUS HAHOUACTHUII, KHHETHYECKHE 3aKOHOMEPHOCTH /ISl PaCYETOB IIPOLIECCOB
CHHTE3a HAaHOMaTepHaIoB

IIK-1: CnocodHoCcTH pa3p363T])lBaTl> TEXHOJOIrHY€CKHE MPOUECCHl U BHEAPEHUE UX B IIPOU3BOACTBO

Ymern:

ITK-1-VY1 pa3pabaTbIBaTh TEXHOJIOTHIECKHE MPOIIECCH C yUIETOM KBaHTOBO-Pa3MepHOTro 3(dekra HAHOCTPYKTYp M TeTePOTSHHOM
KMHETHUKU XUMUYECKHX peaKklUi CHHTEe3a HAHOMATEPHUaJIOB

OIIK-1: CriocoGeH CTaBUTh M PelIaTh HHKEHePHbIC M HAYYHO-TeXHUYECKHUeE 3aa4H B 00/1aCTH HAHOTEXHOJIOTHIi U
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUHMIIIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBEHHOHAYYHbIX H
MaTeMaTH4YeCKUX MojieJieil, IPUMEHATh B IPO(ecCHOHATBHOI JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIMCUUIIIMHAPHBIX 00/1aCTAX

YMerhb:

OIIK-1-Y1 KoHTponupoBaTh rapamerpsl 1 CBOMCTBAa HAHOMATEPHUAIIOB

IIK-4: CnnocodHocTh hopMyTHpOBATH LEJIH U 32Ja4H HAYYHBIX HCCIIeJ0BAHN, pean30BbIBATh HX BHEJAPEHHE B 00/1aCTH
MaTepuaJioBeICHUA U TEXHOJOI'MH MAaTePUAJIOB 11 MUKPO- U HAHOCUCTEM B COOTBETCTBUU C TCHACHIUAMHA U
NEPCIEeKTHBAMH Pa3BUTHsI MUKPO- H HAHOCHCTEMHOI TEXHHKH, JHEProcOeperaouux TEXHOJIOTHIl U NCIOIb30BAHHEM
TOCJeTHUX HOCTHKEHH HAYKH U TeXHUKH

YMmerb:

IIK-4-Y1 Onpenenste mapaMeTpsl U CBOICTBa HAHOMATEPHAJIOB C IOMOLIBIO YIbTPa(roaeToBoOl, BUANMON U HH(PPAKPACHOM
CIIEKTPOCKOIHNH, TU((epeHIINaIbHYI0 CKaHUPYIOIYIO KAJIOPUMETPHIO, TEPMOTPaBUMETPHUYECKHI aHaNIN3, PEeHTreHO(a30BbIH
aHaJIU3 JJIs1 KOHTPOJISI CHHTE3a HAHOKOMITIO3HTOB

YK-1: Crioco6eH ocylecTBIATh KPUTUYECKUH aHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IPOLECCOB M CUCTEM B
MEKAMCHHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I10/1X0/1a, BLIOPATh U IIPUMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B HJIH HOBBIX H HHHOBAIIHOHHBIX METOI0B, BLIPA0ATHIBAThL CTPATETHIO el CTBHIA

YMmerb:

VYK-1-Y1 moau¢unupoBaTh cBOicTBa HAHOMATEPHAJIOB C IOMOIIBIO KBAHTOBO-Pa3MepHOro 3¢ ¢eKra, pacCUUTHIBATh U BHIOUPATH
yCJIOBHUS POLIECCOB CHHTE3a HAHOMAaTEPHAJIOB

IK-4: Cnoco6HOCTH (OPMYIUPOBATH IEJIM H 33241 HAYIHBIX HCCIe0BAHUI, PeaIH30BBIBATH NX BHEIPEHUE B 00J1aCTH
MaTepUuaJIoBeleHUs] U TEXHOJOTHH MAaTEPHAJIOB UIsi MUKPO- 1 HAHOCHCTEM B COOTBETCTBHUH € TEHAEHIHSIMH U
nepcneKTHBAMHU Pa3BUTHSI MHKPO- U HAHOCUCTEMHO# TeXHHKH, JHEProcoeperaomux TeXHOJIOTHH U UCT0JIb30BAHHEM
TOCJIETHUX IOCTHKEHH HAYKH U TeXHUKH

Baanernb:

TIK-4-B1 onbiToM aHanM3a U peleHus TEXHOJIOTMYECKUX 3a/1a4 € MCIIOJIb30BAHUEM COBPEMEHHBIX METO/I0B aHaJIn3a Jis
pa3paboTKN HAHOMATEPHUAJIOB C KOHTPOJIUPYEMBIMU CBOICTBaMHU

YK-1: Cnocoben OCYHIECTBJIATH Kpl/ITI/l'leCKl/lﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 06']>BKTOB, nmpoueccoB U CUCTEM B
MEKIUCHUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMH]:IX chyaum“a HA OCHOBE€ CMCTEMHOI'0 mMoaxoaa, BblﬁpaT]: U NPUMCHHUTH
HanOoJIee MOAXOAsIIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

Baanernb:

VYK-1-B1 AHanus n KOHTPOJIb CBOHCTB (HAHOCTPYKTYP; ANEKTPUIECKHIE, MAaTHUTHBIC, MATHUTHBIC, ONTHYECKHE, MEXaHHUECKIE
CBOICTBA) HAHOMATEPUATIOB

OIIK-1: Crioco0eH CTaBUTh M PelIaTh HHKEHEPHbIE H HAYYHO-TEXHHYECKHE 32/1a44 B 00J1aCTH HAHOTEXHOJIOTHI 1
MMKPOCHCTEMHOI TEXHHMKH H HOBBIX MeKIHCIUMIHHAPHBIX HANIPABJICHHUSAX HA OCHOBE €CTECTBEHHOHAYYHBIX H
MaTeMaTH4YeCKHX MoJieJieil, IPUMEHATh B MPO(eCCHOHATBHOI JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIMCUUIIIMHAPHBIX 00/1aCTAX

Baagers:

OIIK-1-B1 OmnbiToMm aHanm3a u peuICHuA 3a1a49 ONITUMH3ALIUH ITapaMeTpa CBOICTBa BENIECTBA B HaHOKPUCTAJIMYECKOM COCTOSAHUUN

IIK-1: CnocodHocTh pa3padaThiBaTh TEXHOJIOTHYECKHE MPOLECCH] U BHEAPEHUE UX B IIPOU3BO/ICTBO

Baagern:

IIK-1-B1 Metonamu Bbibopa, 000CHOBaHUS U ONIPEAETICHUS IS Pealn3alui TEXHOJIOTMYECKOro mpolecca




