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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: [TpuponomnogoOHbIe SHEPreTUUECKUE TEXHOIOTUH U BO30OHOBIIsIEMast SHEPIreTHKA
10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka
npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuarosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH
Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUN) - 3a4eT

AynuropHbIx 4acoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3a4. ef.: 1

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: B.I". Oprnos, kanj. puz.-mar. HayK, JOLEHT, CTAPIIHUI MIPEToIaBaTeib

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HAaHO-, OMO-, THPOPMALMOHHBIX ¥ KOTHUTHBHBIX TEXHOJIOTUH
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AHHOTANMA

Ilenpro OCBOGHHUS JAaHHON IUCHUIUIMHBI SIBISETCS MONyYeHHE 3HAHMH O (DU3NYECKUX, XUMHUYECKUX U
(U3UKO-XMMUYECKUX METOIaX CHHTe3a HAHOCHCTEM M, B YaCTHOCTH, HAHOKATAJIU3aTOPOB, C Pa3IMYHOM
Pa3sMepHOCTBHIO.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- npuoOpeTeHHe CTyACHTaMHM 3HaHMH 00 OCHOBHBIX MHHOBALIMOHHBIX METOJIAX IPOM3BOJACTBA,
nepefayn M npeodpa3zoBaHUsl SHEPTUH; MEXaHU3MOB 3JEMEHTAPHBIX MPOLIECCOB, JICKAIIUX B OCHOBE
3TUX METOAOB; POJIM OMOTEXHOJIOTUI, HAHOTEXHOJIIOTHH M HAaHOCTPYKTYpPBIX MaTepHaJIOB B Pa3BUTHU
JAHHBIX METO/IOB.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHE OCHOBHBIX MOHITHH NPUPOIONON00OHBIX SHEPIeTUUECKIX TEXHOJIOTUH, a8 TaKKe OCHOBHBIX
TEPMHHOB U OIIPEAEICHUH B 3TOH 00JIaCTH B COOTBETCTBUU C MEKAYHAPOAHBIMHU CTaHIAPTaMU;

- OCBOCHHE HAaBBIKOB PabOTHI CO CIEIHALHON JIUTEPATYPOl B MPEIMETHOM 00IacTu;
- poJIM HAHOPA3MEPHBIX (HaKTOPOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuH, B TOM
YHUCIE€ C MCHOJb30BAaHMEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTOB)

(TryOmuKaLyy, MPOCKTH) OIIK-3.3 Bnageer MeTofaMu BU3yalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)

ACATCIIBHOCTHU B BUJC OTYCTOB, HAYYHBIX HYGJ'II/IKaL[I/Iﬁ

OIIK-5.1 CmocobeH pemark TOCTAaBICHHBIE 3aJlaud B

OIIK-5 Ciocooeu Y4acTBOBAaTh B IPOBEACHUH obnactu TCOPETUUCCKUX )54 3KCIIEPUMEHTAJIBHBIX

(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTHYEeCKUE METO/bl UCCIIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOH anmnaparype

HCCIICAOBAaHMN U pa3paboToK

OIIK-5.2 OOmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILUTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4HO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBBI (PM3MYECKOW XUMHHU TMOBEPXHOCTH KOHJICHCHPOBAHHOTO COCTOSHHMS BEIIECTBA, Oa30BEIC
pasMepHbie U CTPYKTypHBbIE 3P (eKThl B HAaHOCHCTEMAX, XapaKTepHbIe 0COOCHHOCTH HAHOOOBEKTOB;

- OCHOBHBIC KOHKPETHBIC TEXHOJIOTHH M METOIBI CHHTE3a HAaHOCTPYKTYp W THOPUIHBIX HAHOCHCTEM;
CII0COOBI MX ammapaTHOM peann3alyy B BUJIE PA3IMYHBIX YCTAHOBOK U IPUOOPOB;

- OCHOBHBIC ITyTH B3aUMOACUCTBHS dJICKTPOXUMHUYECKIX CHCTEM C KHUBBIMH OPTaHH3MaMH U KIICTKaMHU.

YMETB:




- TPOBOAUTH TOMCK M aHAJIM3 HAayYHO-TEXHHMUYECKOM HMH(OpMAanuMM M MaTeHTHOW JIMTEpaTyphl IO
3aJaHHON TeMaTuke B OOJIACTH MPUPOAONOAOOHBIX SHEPreTUYECKUX TEXHOJIOTUH W HaHOMAaTepUAJIOB
Ul UX peanu3aluy;
- WCHOJb30BaTh (PyHIaMEHTaIbHbIC 3HAHHUS B 00MacTH (QOPMUPOBAHUS HAHOCHCTEM JUIsl PEILCHUs
[IPAaKTUYECKUX 3a/lay, CBA3aHHBIX C IOJIYYEHHEM HAHOCTPYKTYPUPOBAHHBIX HEOPraHWYECKUX U
THOPHUIHBIX MAaTEPHAIIOB, OMOIIEKTPOHHBIX CUCTEM U MX KOMIIOHEHTOB;
- UCIOJIb30BaTh MOJyYeHHBIE 3HAHUSA B OOJIACTH CHCTEM IOMY4YEHHUS M NMpeoOpa3oBaHMs YHEPTUM Ui
MPaKTUYECKOTO IPUMEHEHUSI.

BIIAJIETh:

- CIIeNMaIbHOW TEPMHUHOJIOTHEH B 00J1aCTH HAHOTEXHOJIOTUH ¥ METO/IOB CHHTE3a HAaHOCTPYKTYD;

- ClleUaIbHOW TEPMHUHOJIOTHEH B 00JaCTH NPUPOIOIONOOHBIX SJHEPTETHYECKUX TEXHOJIOTHIA;

- MeTogaMu 00paboTKH, aHAJIN3a U CHCTEMaTH3allui HAyYHO-TEXHUYECKON U TaTeHTHON MH(pOpMaIiH;
- HaBbIKAMH OCBOEHUS O0JIbIIOro 00beMa HOBOM HH(pOpMaLNH;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- HaBbIKAMH TPaMOTHOH OOpaOOTKM pe3yJabTaTOB OIBITA W CONOCTaBICHHUSA C TEOPETHUYECKUMU
JAHHBIMH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| ITpuponononobHsle SHEpreTU4ecKue 6 )
TEXHOJIOTHH.
2 buorexnonorum. 6 2
3 DHeprus coHIa U BeTpa. 6 2
4 ATOMHas ¥ TEpMOsIIepHasi SJHEPreTHKA. 4 2
5 I'mnposnepreTuka. 4 2
6 [Ipou3BoncTBO M yTHIM3AUS OMOMACCHI. 4 5
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. IlpupomononoOHbIe SHEPTeTUIECKHE TEXHOIOTHH.

OcHOBHbIE TOHATHA | ompenencHus. [loTeHHManbHBIE BO3MOXKHOCTH — NPHPOAONOIOO0HBIX
SHEPreTHYECKUX TEXHOJOTMH C YYETOM HMEIOIINXCS PEecypcoB [UIsl NPUPOAHONW SHEPreTHKU.
OCHOBHBIE CHUCTEMBI BO300OHOBISIEMOIl SHEPreTHKH, KOHBEPI€HIMS TEXHOJOTUH M HCIOJIb30BaHUE
BOJIOPOAHBIX M 3JIEKTPOXMMHUYECKMX TEXHOJOTHH JUIsi BO30OHOBIISIEMOW SHEPreTUKU. Bompocs
sKosoruy. OCHOBHBIC HANIPABJICHUS UCCIEJOBAaHUN U pa3paboTok B Mupe U B Poccuu, nepcrneKTuBbl
Pa3BUTHS JAaHHOTO HAIPaBJICHUS.

[TonsTs HaHOTeXHONOTMI W HaHomarepuanoB. Kiaccugpukanns HaHOOObEKTOB. (OCHOBHBIE
TEPMUHBI U OMNpPENEICHUSI B COOTBETCTBUM C MEXKAYHApOOHBIMU CTaHAapTaMH. 3Ha4eHUE
HAHOTEXHOJIOTUI M MaTepHaoB JJIs pa3BUTHS PHUPOAONION00HOMN SHEPTEeTHKH.




2. buorexHonoruu.

BroTeXHOIOrK 1 AKOTEXHOJIOTUH ISl 3aIUThI OKPYKarOLIeH Cpebl U PalliOHAIBHOTO
HPUPOIOTIOIH30BAHHUS.

buoTexHonorNK 1 OKpyKaromas cpeja.

DKo 1 OMOTEXHOJIOTUY KaK BaKHBIA CETMEHT TEXHOC(HEPHOI Oe30MMacHOCTH.

Llukis! yriepona v BIUsSHHE OMOTEXHOIOTHI Ha HUX.

3. DHeprus CcoNHIIA U BETpa.

Oneprusi conHna. CrnocoObl MCIONB30BAaHUA M NPeoOpa3oBaHMs PHEPrHM COJHIA, COBPEMEHHBIC
¢dorobaraper, HX XapaKTEPUCTUKA W HPUHLUUOBL WX  QyHKOHOHWUpoBaHus. [IpoGrmemsl
aKKyMYJUpPOBaHUs SHEPIUU COJHLA. IHTEHCUBHOCTh COJIHEYHOM paaualuu Ha tepputopun Poccun
B 3aBUCUMOCTH OT BPEMEHH rofia. IlepcreKTHBBI pa3BUTUS COTHEYHOM SHEPTETUKU.

Oueprus Berpa. CriocoObl peoOpa3oBaHus U aKKyMYyJIHUpOBaaHusl SHEPruu BeTpa. OCHOBHBIE THUITBI
BETPOTCHEPATOPOB, MX XapakTepucTUKH. [IpoOGmembl aKKyMyaupoOBaHHMsS SHEPTUM  BeTpa.
VHTEHCUBHOCTh BETPOBBIX IIOTOKOB Ha TeppuUTOpMH POoCCHMM B 3aBHCUMOCTH OT BPEMEHM TOJa.
Bonpocs! sxoorndeckoit 6e30macHOCTH.

4. AToMHas ¥ TepMOsIepHas SJHEPTETHKA.

ATOMHas M TEepMOsJIEpHasl 3HEPreTHKa U UX pojb B COBpeMEHHOM Mupe. OCHOBHBIE IpPOLIECCHl U
THUIIBI BJIEKTPOCTaHIMN. Borpockl 6e30macHOCTH U IePCTIEKTUBBI Pa3BUTHS

5. I'mpposnepreTuka.

I'mpposnepreTnka, mnpWiIMBHAsS MW BOJHOBas dHepreTuka. llpuHuMIBI mpeobpa3zoBaHus U
aKKyMyJaupoBaHMs. ['uapopecypcbhl U BO3MOXKHOCTH IIPOM3BOJICTBA 3HEPIMM C HCIIOJIb30BaHUEM
NPWINBHBIX W BOJIHOBBIX DJEKTPOCTAHIMA Ha Tepputopuu Poccuu. Bompochkl skoiaormdeckon
0€30MacHOCTH U MEPCIEKTUBbI Pa3BUTHUS STHX HAIPaBICHUN SHEPTeTHKH.

6. [Ipon3BOJCTBO M YTHIU3AIMS OMOMACCHI.

[IpousBoncTBo u yrunuzanusa 6uomaccel. OCHOBHBIE MPOLECCHl M MX ammaparypHoe odopMIICHHE.
[ToreHumanpHble pecypcsl ISl IPOM3BOACTBA OMOMACChI, BKJIIOYas BOAOpochu, B Poccun u B mupe.
Bomnpocel xonoruyeckoil 6e30macHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®onp nuteparypsl Kadeaps

1. Hao l'owxyH, Ban n. HanocTpykTypbl u Hanomarepuanbl. CHHTE3, CBOWCTBA, IPUMEHEHHE. — M.:
Hayunsiii mup, 2012.

2. Tasut Oxyn. HanoOnorexHomorus: HeoObATHBIE MEPCTIEKTUBLI pa3BuTHs. — M.: Hay4nblit Mup,
2011.

3. Bo-/lun Tyan. Hanorexnonorus 6enkoB. — M.: Hayunsrit mup, 2012.

4. KoponeB M.A., Kpynkuna T.1O., PeBeneBa M.A. TexHONOTHUs, KOHCTPYKIIUUA U METOMBI
MOZEIMPOBaHNS KPEMHHEBBIX MHTETPAIbHBIX MUKpOcXeM. B 2-x wactsx / mox obmieii pex. FO.A.
Yameirnna. Yacte 1. TexHonoruueckne npouecchl U3roTOBJICHNUS KPEMHHUEBBIX HHTETPAIbHBIX CXEM U
ux mofenupoBanue. — M.: BUHOM. JlaGoparopus 3nanuii, 2007.



JomnonHurensHas aureparypa
®onp auTeparypsl Kapeaps

http://www.nanometer.ru/

http://nanoru.ru/

http://www.nanorf.ru/

http://phys.org/nanotech-news/

http://spectrum.ieee.org/

https://www.technologyreview.com/

http://nanotechweb.org/

. Huxomuc I'peryap, Ilpuroxun Unes. Ilo3nanue cnoxuoro. Beenenue. Cepusi: CuHepreTuka: ot
nponuioro K oynymemy. — M.: Jlenang, 2014.
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7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://ctem.web.cmu.edu/

www.matter.org.uk/tem/
http://www.cmca.uwa.edu.au/access/training
http://www.microscopy.info/Microscopy/Guide
database.iem.ac.ru/mincryst/descript.htm
www.crystallography.net

http://lib.mipt.ru— snexTponnas oubnmoreka dusrexa.
http://www.Sci-lib.com — bonbuias HayuHas OuOIHOTEKA.
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCs BO3MOXKHO UCIIOJIB30BAHUE TAKUX
mporpaMMHBIX cpeAcTB kak Mathcad, Mathlab mis pemenus puznyeckux 3agay 1 MOJEIUPOBAHUS
M3y4aeMBbIX IIPOIIECCOB Ha KOMIBIOTEPE.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

JUis  yCHemHoro OCBOGHHS Kypca, MOMHMO IIOCEIICHHUS JEKIUH M NPAaKTUYECKUX 3aHITHH, OT
CTYAEHTOB TpeOyeTcsl caMocTosATeNbHas paboTa B 00beMe HE MEHEe YeM TE 4Yachl, KOTOpPbIE yKa3aHbI
JUIA KaXZIOTo paszzaeia MporpamMmbl. B OCHOBHOM, 3TO BpeMsi OTBOAMTCA Ha HpOpabOTKy Marepuaia
JEKIUH W CEeMUHApCKUX 3aHATUM, a TaKKe Ha IOATOTOBKY K IIPOMEKYTOUHBIM TECTUPOBAHMSM,
KOTOpBIE TPOBOIATCS JIi TEKYIIEro KOHTpPOJIi 3a ycBoeHHeM Marepuana. CTyaeHTBI, YCIEUIHO
npouremue Bce GOpMbl IPOMEKYTOYHOTO KOHTPOJIS, TOIYCKAIOTCS K CAade 3a4eTa 110 JUCHUILTHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUN) - 3a4eT

Pa3zpatGoTunk: B.I. OpnoB, kana. ¢pu3.-Mar. HayK, JOLEHT, CTapILINi NpernoiaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUUECKON anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI M pa3paboToK

OIIK-5.2 OOGmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodecCHOHATBHOM 3KCILTyaTaluu

COBPEMEHHOMN SKCIIEPUMEHTAIBHOMN
Hay4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUILIAHBI «HpI/IpOI[OHO,Z[O6HBIe OHCPICTUUCCKUC TCXHOJIOTUU U BO300HOBIsIEMAs

SHEPreTHKay 00ydaromuiics JOJIKEH:

3HATb:

- OCHOBBI q)H3PI‘~ICCKOI>i XHUMHUH TTIOBEPXHOCTU KOHACHCUPOBAHHOI'O COCTOSHHA BCEIICCTBA, 0a3oBbIC
PasMCPHBIC U CTPYKTYPHBIC 3(1)(1)6KTI>I B HAHOCHUCTCMAX, XapPaKTCPHBIC 0COOEHHOCTHU HaHOO6’BeKTOB;

- OCHOBHBIC KOHKPCTHBIC TCXHOJIOI'MU U MCETOAbI CHMHTC3a HAHOCTPYKTYP U FI/I6pI/I,I[HBIX HaHOCHUCTEM,
CIIOCOOBI UX annapaTHoﬁ pcain3anu B BUAC Pa3JINIHBIX YCTAHOBOK U HpI/I60pOB;

- OCHOBHBIC ITYTHU B3aUMO/JICHCTBHS AJICKTPOXUMUYCCKUX CUCTEM C JKUBBIMU OPraHU3MaMiu U KJICTKaMH.

yMeThb:

- TPOBOAUTH TOMCK M aHAJIM3 HAayYHO-TEXHHMUYECKOM HMH(OpMAaLuMM M MATeHTHOW JIMTEpaTyphl IO
3aJaHHON TeMaTuke B OOJIACTH MPUPOAONOAOOHBIX SHEPreTUYECKUX TEXHOJIOTUH U HaHOMAaTepUaJIOB

JUTSL UX peau3aliu;

- WCIOJb30BaTh (PyHIaMEHTaIbHBIC 3HAHHUS B 00MacTH (QOPMUPOBAHUS HAHOCHCTEM [UIsl PEILCHUs
[IPAaKTUYECKUX 3a/lad, CBA3aHHBIX C IOJIYYEHHEM HAHOCTPYKTYPUPOBAHHBIX HEOPraHWYECKUX U
THOPHUIHBIX MAaTEPHAIIOB, OMOIIEKTPOHHBIX CUCTEM U MX KOMIIOHEHTOB;

- UCIOJIb30BaTh MOJyYeHHBIE 3HAHHUSA B O0OJIACTH CHCTEM IOMY4YEHHUS M NMpeoOpa3oBaHMs YHEPTUM Ui

NPAKTHYECKOrO MPUMEHEHHUSL.
BJaJeTh:

- CIIeNMaIbHOW TEPMUHOJIOTHEH B 00J1aCTH HAHOTEXHOJIOTUH ¥ METO/IOB CHHTE3a HAaHOCTPYKTYD;

- ClleUaIbHONM TEPMHUHOJIOTHEH B 00JaCTH NPUPOIOIONOOHBIX SJHEPTETHYECKUX TEXHOJIOTHIA;

- MeToaMu 00paboTKH, aHAJIN3a U CHCTEMaTH3aluH HayYHO-TEXHUYECKOH U MaTeHTHOH HH(pOpMAIIH;
- HaBbIKAMH OCBOEHUS O0JIbIIOro 00beMa HOBOM HH(pOpMaLH;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- HaBbIKAMH TPaMOTHOH OOpaOOTKM pe3yJabTaTOB OIBITA W CONOCTaBICHHUSA C TEOPETHUYECKUMU

JaHHBIMHU.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

B nensix Tekyliero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHUH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHON TeMe.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. CnocoObl cuHTEe3a HAHOCTPYKTYPHBIX 3JIEKTPOKATaIN3aTOPOB.

2. Odu3uueckoe OCAKICHHE KAaTaJUTHYSCKUX W 3allUTHBIX TOKPBITHH W3 Ta30BOW (a3bl:
UCHApUTENIFHOE OCAKICHHE, MOJICKYJSIPHO-TTyyeBasl OIUTAKCHA, pPAaCHbUIMTEIbHOE OCaXKACHUE,
MarHeTpOHHOE PacIblIeHUE, MOHHAsI UMIUIaHTaLMsL.

3. OCHOBHBIE CHCTEMBI BO30OHOBIISIEMOU YHEPTETHKH.

4. DnekTpoxuMUYecKas KHHeTHKa. YpaBHeHnue Tadens.

Kpurepun onennBanus
1. OueHKa «3auTeH0» BBICTABISETCS CTYACHTY, KOTOPBIi
- IPOYHO YCBOMJI IIPETyCMOTPEHHBIH IPOrpaMMHBII MaTepuar;
- IPaBWJIBHO, apT'yMEHTHPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBECHUEM IIPUMEPOB;
- ITOKAa3aJl IIyOOKUE CUCTEMaTU3UPOBAaHHbBIC 3HAHUS, BIaICeT IPUEMaMH PACcCYKICHHS U COTIOCTABIISET
Marepuall U3 pasHbIX HCTOYHUKOB: TEOPHIO CBA3BIBAET C MPAKTHKON, APYTMMHU TEMaMH JIaHHOTO Kypca,
IPYTHX U3y4aeMBbIX MPEIMETOB
2. OreHKa «He 3a4TeHO» BrIcTaBnsieTcs: CTyACHTY, KOTOpBIH He crpaBuiics ¢ 50% Bompocos OmiieTa, B
OTBETaX Ha Jpyrue BONPOCH JOMYCTWI CyHIeCTBeHHble ommOku. He Moxer oTBeTHTH Ha
JOTIOJIHUTEJIBHBIE BOIIPOCH, MPEUIOKEHHBIE MPEoaBaTeeM, He 3HaeT OOJbIIEH 4acTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIDIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIMPOBKAX
OCHOBHBIX ITPHUHIIAIIOB

5. MeTonuueckune MaTepuasbl, onpeneasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[lpu mpoBemenun 3adera oOydvaromemycs npenocraBisercs 40 MUHYT Ha MOArOTOBKY. Ompoc
oOyyaromerocs mo OuieTy Ha 3a4eTe He TOJDKEH MPEBBIIATh ABYX aCTPOHOMHYECKUX YacOoB.

Bo Bpemsi mpoBenmeHus 3adera oOydaroIIMECs MOTYT IIOJIb30BaTbCs NPOTrpaMMON TUCIMILIMHEI,
KOHCIIEKTaMHU JIEKIHH, a TaKKe JIF000H CIIpaBOYHOM JINTEPATYPOH.



