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1. IIEJIb OCBOEHUSA JUCHUIITIMHBI

Llenpt0 OCBOEHUS NHUCIUIUIMHBI «J/[MArHOCTUYECKHE CUCTEMBI B HAHOTEXHOJIOTHSX)
ABIICTCA TIONyYeHHWE 3HAHWUW, YMEHUW, HABBIKOB M OIMbITA JAEITEIBHOCTH B 00JACTH
HAHOTEXHOJIOTUA W MUKPOCHUCTEMHON TEXHHKH, XapaKTEPU3YIOUIUX STanbl (pOpMUPOBAHUS
KOMIIETEHIIM M 00€CIEeYUBAIOIINX JIOCTH)KEHUE IUIAHUPYEMBIX pEe3yJlbTaTOB OCBOCHHUS
00pa3oBaTeIbHON TPOrPAMMBI.

W3yueHne JOUCHUIUIMHBI  «J/{MarHOCTMYECKHE CHCTEMBI B  HAHOTEXHOJIOTHSX»
npelycMaTpUBaeT OCBOEHUE METOJOB JMAarHOCTUKM W aHaju3a HaHOMaTepuasoB,
HPKOHOMHMYECKHX OCHOB BBIOOpa METOJOB JMATHOCTUKH HAaHOMATEpHUAaJIOB; COBPEMEHHOTO
o0opynoBaHusi I  JMAarHOCTUKM  HAaHOMATEpUAJiOB  30HJIOBBIMHM,  ONTHYECKUMH,
AJIEKTPOHHBIMH, PEHTTEHOBCKMMHM M HOHHO-IIyYKOBBIMH METOJaMU. TeopeTudeckue,
pacueTHble M MPAKTUYECKUE IMOJIOKEHMS JUCLUUIUIMHBI M3Yy4aroTcs B Ipouecce padoThl Hal
JICKIIMOHHBIM KYPCOM U CaMOCTOSITEIHHOU paboTe ¢ y4eOHON U TEXHUYECKOM TUTEPATyPOH.

2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoeHME JUCHUIUIMHBI  «J{MAarHOCTUYECKHE CHCTEMbl B  HAHOTEXHOJIOTHSX)
HarmpaBlieHO Ha (QopMupoBaHHE Yy OOYYaIOIIMXCS CIEIYIOMUX KOMIETeHIUH (JacTu
KOMIIETECHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyui, opmupyemvix y o00OyUaOWuUxcsi npu O0C80eHUU
OUCYUNTIUHBL (DE3)IbMAMbl 0C80EHUsL OUCYUNIUHDL)

NuankaTophl A0CTHKEHUS] KOMIIeTEHINH
Mugp Komnerenuust A PRI A N
(B paMKax TaHHOW AMCLHUIUIUHEIL)
OIIK-4.1. 3HaeT OCHOBHBIE HOAXOAbI K BBIITOJIHEHUIO
HCCIIEIOBAHUI NIPY PELICHUH WH)KEHEPHBIX U HAYYHO-
Crioco0eH BBITIOJHATh
TEXHUYECKUX 33]a4, 3HAET IPUHIIMIIBI IUTAHUPOBAHUS U
UCCJIEJOBAHUS IIPH PEILIECHUH
[TOCTaHOBKH CJIO’KHOT'0 DKCIIEPHMEHTA
WH)XEHEPHBIX U HAyYHO-
OIIK-4.2. YMeeT npuMeHATh OCHOBHBIC TIOJIXO/IBI Ha 0a3e
TEXHUYECKUX 3a]1a4, BKITIOYAs 9
OIIK-4 MOCJIEAHUX TOCTHXKEHUM HAYKH M TEXHUKH K PEIICHHIO
TUTAHAPOBAHUE U IOCTAHOBKY
MHXEHEPHBIX U HAyYHO-TEXHUYECKHX 3a7a4, BKII0Yas
CJIOXHOI'0 3KCIIEpUMEHTA,
IJJAHUPOBAHKE U MIOCTAHOBKY CIIOKHOTO SKCIIEPHMEHTA
KPUTHUYECKYIO OLIEHKY U
OIIK-4.3. Bnageet MeTogamu I TPOBEICHHSI OI[CHKH
WHTEPIPETaIUI0 Pe3yIbTaTOB
3G PEKTUBHOCTH CIOXKHOTO SKCIICPUMEHTA U MHTEPIPETAINN
pEe3yIbTaTOB
I'oToBHOCTH pa3padaThIBaTH [1K-2.1. 3naet MeTOBI ¥ MOIXOABI Pa3pabOTKH METOAUK
METOJUKHU TPOBEACHUS MIPOBEJEHUS UCCIIEIOBAaHUN U U3MEPEHUI MapaMeTpoB U
WCCIIE0BAHUNA U U3MEPEHUI XapaKTEPUCTHUK U3AEIINA HAHOTEXHOJIOIMU U MUKPOCUCTEMHOM
IK-2 [1apaMeTPOB U XapaKTEPUCTUK TEXHUKHU
W3JEIUIA HAaHOTEXHOJIOTUH U [1K-2.2. YMeeT aHaMU3UpOBATh Pe3yIbTaThl UCCIEIOBAHUN 1
MHUKPOCHCTEMHON TEXHUKH, M3MEpPEHUH apaMeTpOB U XapaKTEPUCTUK U3JEIHN
AHAIM3MPOBATH UX PE3YJILTATHl  |HAHOTEXHOJIOIMH M MHUKPOCHCTEMHOM TEXHUKH
Cnoco6HOCTh pa3pabaTeiBaTh ITIK-5.1. 3HaeT OCHOBHBIE TEXHOJIOTHH U3TOTOBIICHUS
TEXHOJIOTMH U3TOTOBJIEHUS HAaHOCTPYKTYPHUPOBAHHBIX MOKPBITUH C 33/JaHHBIMU CBOHCTBaMH
HAaHOCTPYKTYpPHUPOBAHHBIX [IK-5.2. YMeeT npoBOAUTH HCCIEI0BAHMS XapaKTEPUCTHK
ITK-5 MOKPBITHN € 3aJaHHBIMU HaHOCTPYKTYPUPOBaHHBIX TOKPBHITHH € 33JaHHBIMU CBOMCTBAMU
CBOWCTBAMH U IIPOBOJUTH I1K-5.3. Biageer Metoamu pa3pabOTKH TEXHOJIOTHH
MCCJIEIOBAHNS UX XapaKTEPUCTUK |M3rOTOBIEHHUS HAHOCTPYKTYpPHUPOBAHHBIX MMOKPBITHIL C
3aJJaHHBIMH CBOMCTBAMHU




3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OII BO

JncuuruimHa

<QIH3FHOCTquCKHe CHCTCMbI

o0s3arenpHOIt yactu O0moka b1 OIT BO.

B HAHOTCXHOJIOTHAX)»

OTHOCUTCA K

B pamkxax OIl BO oOyuwarommecss TakXe OCBauBalOT JApPYTHE IUCLUUIUIMHBI W/WIN
CMOCOOCTBYIOIIME JIOCTH)KEHUIO 3aIUIAHMPOBAHHBIX ~PE3yJbTaTOB OCBOCHHS
TUCHUIUTIHBI «J{MarHOCTHYEeCKHE CUCTEMbI B HAHOTEXHOJIOTHAX.

IIPpaKTUKHU,

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUICeHUIO
3ANIAHUPOBAHHBIX Pe3YIbMAMO8 0C80EHUS OUCYUNTUHBL

HanMenoBaHme IpexmecrByrommue Hocnenyrommue
Mudp KOMIIETeH LN nncuﬂnﬂnﬂm/Mgﬂyﬂu, Ill/lCIll/lHJII/IHbI/M(;IlyJII/I,
NPaKTHKH NPAKTHKH
CriocoOeH BBITIOTHSATh
HCCIIEI0BAHUS IPU
peLICHUN HHXCHEPHBIX U
Hay4YHO-TEXHUYECKHUX
e ——— Hayuno-nccnenoBatenbckas
pabota
OIIK-4 IJIAaHUPOBAaHUE U
TexHonornveckas mpakTHKa
[TOCTaHOBKY CJIOHOTO
JKCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY U
HWHTEPIPETaLIo
pe3yJIbTaTOB
I'otoBHOCTB
pa3pabaTsiBaTh METOANKHU
NpoBeJIeHUs ucciegoBanuid | HagexHOCTh yCTpOHCTB
W U3MEPEHUI MapaMeTPOB | HAHOZJIEKTPOHHOU U
I1K-2 U XapaKTePUCTUK U3ACIUNA | MUKPOCUCTEMHON TEXHUKHU [IpegnumnnomHas npakTHKa
HAaHOTEXHOJIOTUU U HayuHno-uccnenoBarenasckas
MHUKPOCHCTEMHOMN pabota
TEXHUKH, AaHAJTM3UPOBATh
UX PE3YJIbTaThI
CriocoOHOCTE AJIIATUBHBIE TEXHOJIOTUHU
pa3pabaTtbiBaTh TexHomorns N3roTOBIEHUS
TEXHOJIOTMH U3TOTOBJICHHS | YCTPOMCTB HAHO- U
K-5 HaHOCTPYKTYPHUPOBAHHBIX | MUKPOCHCTEMHOMN TEXHUKHU TTpe/utIoMHas TpaKTHKa

MOKPBITUM C 3aJJaHHBIMU
CBOMCTBaMU U IPOBOAUTH
HCCIIEIOBAHUS UX
XapaKTePUCTUK

TexHosorus npou3BoICTBA
FETEPOCTPYKTYPHBIX
HHTETPAJIbHBIX CXEM
TexHosornyeckasi mpakTHKa

* - 3aMONHAETCS B COOTBETCTBHUH ¢ MaTpuieii komnerenuii u CYII OIT BO

4. OFBEM JJUCIUILINHBI U BUJIbl YYEBHOM PABOTHI

OO0miass TPyIOEMKOCTh JIUCHMIUIUHBI «J[MarHOCTHYECKHE CHUCTEMBI B HAHOTEXHOJOTHSIX)
COCTAaBJISIET / 3aYETHBIX €IUHMUII.

Tabnuya 4.1. Budwr yuebnoii pabomui no nepuodam ocsoenus OIT BO onss OIHOH
gopmbl 06yuenus

. BCETO, CemecTp(-b1)
Buj yueOHoii padoThl AL 1 > 3 4
Koumaxmnas paboma, ax.u. o4 o4




Buj yueoHoit padoThI BCaIlz};O, 1 ‘Ceéw ec‘Tp(ébl)‘ 4
Jexruu (JIK) 36 36
Jlaboparopubie pabotsl (JIP) - -
ITpaktuyeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4aruuxcs, ax.u. 99 99
Kypcosas paboma 72 72
Koumponw (3x3amen/3auem ¢ oyeHkoll), ax.u. 27 27
OO0masi Tpy10€eMKOCTb M CIHILIAHBI ak.d. 252 252
3a4.e]1. 7 7

5. COAEP)KAHUE JUCIUIIJIMHBI

Tabnuya 5. 1. Codeporcanue oucyuniutvl (MoOYJis) no 8UOAM y4eOHOU padbomul

HaunMenoBaHnue pasgeiia Bun yueonoii
Coaep:xanue pasgesia (TeMbl)
JUCHUIJIMHBI padoThI*
Tewma 1.1. IIpuHIUIB paOOTHI CKAHUPYIOIINX 30HIOBBIX
MUKPOCKOTOB. CKaHUPYIOIast TyHHETbHAS
Pazgen 1. Cxanupyrormias MHUKPOCKOTHS. ATOMHO-CHJIOBAsi MUKPOCKOTIHS. K. C3
30HJI0Basi MUKPOCKOIIHSL. DIIEKTPOCUIIOBAsE MUKPOCKONUS. MarHuTHO-CUII0Bas ’
MUKpOCKomus. bimkHenonpHas ontudeckas
MHUKPOCKOIHSI.
Tema 2.1. BzaumoseicTBHE 2JIEKTPOHHOTO MTy9Ka C
oOpasiom. PacTpoBas 31eKTpOHHAS MUKPOCKOTTHSI.
Pazpen 2. DnekTpoHHbIE [IpocBeunBaromas 3;1eKTpoHHast MUKpockonusi. Oxe-
MHKPOCKOIIUS U CIIEKTPOCKOIHsL. PeHTreHodIyopecieHTHBIN aHau3. JIK, C3
CHEKTPOCKOTIHSL. Bropuunast noHHast Macc-crieKTpockonusi. Beiiser-
npeoOpazoBaHue [Tl aHAIN3a AJIEMEHTHOTO COCTaBa
HAHOCTPYKTYP.
Tewma 3.1. B3aumonieiicTBIE CBETa C BEIIECTBOM.
OnTnueckasd Mukpockonus. Ontudeckas, Y®- u UK-
Pazgen 3. Ontuueckue CIIEKTpOCcKONUU. DiurncoMeTpus. CieKTpOCKOus JIK. C3
METObI JUATHOCTUKH. KOMOMHAIIMOHHOTO paccesaus. JlazepHas ’
nmudpakToMeTpus. Belisner-npeoOpa3oanue A
aHaJIM3a cCOCTaBa HAHOCTPYKTYP.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. MamepuanvHo-mexHuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropum OcHamenue ayiuropuu

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
obopynoBanme, IO u
MaTepUaIbl 1JI1 OCBOEHHUS
AUCHUTLTHHBI
(Ipr HEOOXOTUMOCTH)

Aynuropust Al IPOBEICHUS 3aHATHH JIEKIMOHHOTO
THUIIA, OCHAILlEHHasI KOMILJIEKTOM
JlextimonHas CHETMATN3NPOBAHHON MeOenu; JOCKOH (3KpaHOM) U
TEXHUYECKUMHU cpeAcTBaMHU MyJbTHMEANA
MIpPE3EHTALNH.

Aynuropus A IPOBEACHNUS 3aHITUH CEMUHAPCKOTO

CemuHapckas
THIIA, I'PYIIIOBBIX n WHAVBUOYAJIbHBIX
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CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoe
odopynoBanmue, [10 u

Tun aynuropun OcHameHue ayauTopun MATEPHAIISL I8 0CBOSHHSI

AUCUHMILINHBI
(pu HEOOXOMMOCTH)
KOHCYJIbTAlLU, TEKYyLIETO KOHTPOJIS "
MPOMEKYTOYHON aTTecTalluu, OCHAaIIleHHAas
KOMIIJIEKTOM CHCHI/Ia.HI/IBHpOBaHHOﬁ Mebenu n
TCXHHUYCCKHUMHA CpeacTBaMu MYyJIbTUMEONA
Mpe3eHTaluM.

KOMHLIOTGpHLII‘/'I KJIaCcC Ijid HNPOBCACHUA 33H$ITI/II>'I,
TpYHNIOBBIX W HWHAWBUAYAJIbHBIX KOHch'II)TaIII/II‘/'I,
TEKYLICTO KOHTPOJIA U HpOMCX(YTOqHOﬁ aTTcCcTaluu,

KoMnbrorepHsii

OCHAILlEHHAsl IEPCOHAJBHBIMH KOMIIbIOTEpaMH (B
Kiace KOJMYEeCTBE _ INT.), JIOCKOH (9KpaHOM) U

TEXHUYCCKUMU CpeacTBaMu MYJIbTUMEIHA

Mpe3eHTalUM.

Aynutopuss AN CaMOCTOSITETBHOW — pabOTHI
Hist oOydaromuxcs  (MOXKET  HCIONB30BAThCA IS
CaMOCTOATEIIbHON | pOBEACHHS CEeMUHAapPCKUX 3aHATHH u
paboThI KOHCYJTBTAIIHi), OCHAILICHHAs KOMILIEKTOM
00yJaromuxcs CTHCIUATN3UPOBAHHOW MeOEIn M KOMITBIOTEpaMH C

noctynom B OUOC.

* - ayqMTOpHsA [JIs CAMOCTOATEIBLHOM paboThl o0yuaromuxcs ykassisaercs OBA3ATEJBLHO!

7. YYdEBHO-METOJUYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHHUE
T CHUTIIMHBI

OcHognas numepamypa:

1. TlpumeHeHune nHPpPaKpPaCHON CHEKTPOCKOMUYECKOMN IUTUIICOMETPUH B HAHOWHKEHEPUH:
mMoHorpadus / M.O. Makees, C.A. Menikos, FO.A. VBanos. — Mocksa: PY/IH, 2018. —
144 c.

2. Muponos B.JI. OcCHOBBI CKaHUPYIOIIIEH 30HJ0BOM MUKPOCKONUU: YueOHOe mocobue
JUISL CTYIGHTOB cTapiux KypcoB / UHcTUTyT dpusuku mukpoctpyktyp PAH. Huxuuit
Hogsropon, 2004. 114 c.

3. B.A. llIeen, E.B. CrnecuBiieB. Dmumncomerpusi. Y 4e0HO-METOIMYECKOE TTOCOOHE K
naboparopuasiM pabotam. / HoBocubupck, uzmparensctso HI'Y, 2013. 87 c.

4. BzaumopeiicTBue 37eKTpoHHOTO Mydka ¢ oopaziom. ®TU um. A.D. Uodde. 2010.
http://phys.spbau.ru/files/EIBeamint_v.n1.0_1.pdf

Llonoanumenvrnaa rumepamypa:

1. Hakamoro K. MK cnektpsl u cnexktpsl KP HeOprannueckux 1 KoopAMHALMOHHBIX
coenuHeHuit. — M.: Mup. 1991. — 536 c.

2. A.A. Pycaxos. Penrrenorpadus MeramioB. YueOHuk st BY30B. Atomuzaar: M. 1977.
480 c.

3. H.A. Azapenxkos, B.I'. Kupnuenko, B.B. Jlesenen, 1.M. Hekmonos. SnepHo-
¢dbuznueckre MeToIbl B MaTepuaaoBBaeHUH. Yuebnoe nocooue. XHY um. B.H.
Kapaszuna: Xapskos. 2011. 300 c.

4. DOpenuna Hukensmmapr. Cnektpockonust KP: HOBbIE BO3MOKHOCTH CTapOro METOJA.
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2015. https://biomolecula.ru/articles/spektroskopiia-kr-novye-vozmozhnosti-starogo-
metoda

5. Jlennc Kypek. AToMHO-CHIIOBasi MUKPOCKOIIUS: YBUACTh, IPUKOCHYBIITHUCH.
https://biomolecula.ru/articles/atomno-silovaia-mikroskopiia-uvidet-prikosnuvshis

6. Amnacracus Turensmaep. Jlyumne onun pa3 yBUAETb, HIIM MUKPOCKOIHS CBEPXBBICOKOTO
paspemenns. 2012. https://biomolecula.ru/articles/luchshe-odin-raz-uvidet-ili-
mikroskopiia-sverkhvysokogo-razresheniia

7. OcHOBHBIC IPUHIMITEI aHAM3a pa3MepoB vactuil. Dr. Alan Rawle, Malvern Instruments
Limited.

Pecypcvr ungopmayuonno-menexommynuxayuourot cemu « Mnmepremy:

1. 9bC PYJIH u croponnue 9BC, K KOTOPbIM CTyIE€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKJIOUCHHBIX JJOTOBOPOB:

DNeKTPOHHO-ONOINOTEeUHAS crucTemMa PYJIH — OBbC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubanoreka omnaia» http://www.biblioclub.ru

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

- OBC «KoucynpTant cTyaeHTa» Www.studentlibrary.ru

- OBC «JIane» http://e.lanbook.com/

- ObC «Tpoutikuit MOCT»

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI:

- DJIEKTPOHHBIM (QOHI TPaBOBOM U HOPMATHUBHO-TEXHUYECKOH JIOKyMEHTAIUH
http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https://www.yandex.ru/

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

- pedepaTuBHas 6a3za manabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHL] - nanunonansHas Oubnuorpaduueckas 6a3za TaHHBIX HAYYHOTO LUTHUPOBAHUS
https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuanvl 01 CamMoCmMOIMenbHOU pabomsl 00y4arOWuxcs npu
0CBOeHUU OUCYUNTUHBY/MOOYAA™E:

1. Kypc nexuuit mo AucuuIuinHe «JluarHoCTHYeCKUe CUCTEMbl B HAHOTEXHOJIOTHSIX).

* - Bce YueOHO-METOIMYECKHE MaTepuanbl ISl CaMOCTOATENbHON paboThl  00ydaromIuxcs

pa3MeIaroTCd B COOTBETCTBUU C ,Z[efICTBYIOHlPIM MOPAAKOM Ha CTPAHULIC NUCHHUIIIIMHBI B TYUC!


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
https://elibrary.ru/authors.asp

8. OIEHOYHBIE MATEPHUAJIBI W BAJUIBHO-PENTHUHITOBASI CHCTEMA
OLEHUBAHMSI YPOBHS C®OPMHMPOBAHHOCTA KOMIETEHIHNA TIO
TACHATIIAHE

OI_ICHO‘IHBIG MaTcpualibl H" 6aHHBHO'pCﬁTHHFOBaH cucrema* OOCHUBAHHA YPOBHA
C(bOpMPIpOBaHHOCTI/I KOMHeTeHI_II/Iﬁ (‘IaCTI/I KOMHeTeHHHﬁ) 10 UTOraM OCBOCHHA AHMCHHIIIINHBI
((I[I/IaFHOCTI/I‘IeCKI/Ie CUCTCMBbI B HAHOTCXHOJIOTHAX) IMPCACTABJIICHBI B HpI/IJ'IO)KCHI/II/I K
HacTosel Paboueil mporpaMme AUCIUTUTNHBL.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUH TPEOOBAaHUIT COOTBETCTBYIOIIETO JIOKAIEHOTO HOPMATUBHOTO aKTa
PY]IH.
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M.O. MakeeB
MHKPOCHCTEMHOM TeXHUKH o
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