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Pabouass nporpamma JHMCHHUIUIAHBI BE1.B.01 TIIpou3BojcTBO ¥ MOJU(PUKALIMSI
HEeOpraHMuecKUX HAHOMATEPUAJIOB COCTaBJICHA B COOTBETCTBUM C (eliepallbHbIM
rocylapCTBEHHBIM 00pa30BaTelbHBIM CTAHIapTOM Bhiciiero odpazosanus (PIOC
BO) no nanpasienuio mnojarorosku / cneuuanbnoctd 11.03.04 DiekrpoHuKa H
HAHOYJICKTPOHUKA

KOJ1 U HAUMCHOBAHHUEC HAIIPABJICHUS TTOATOTOBKH

[Tporpammy cocraBui(u):

by3sko Buagumup IOppeBruY, KaHIMJ1aT XUMUYECKUX HAYK .
“O q)ﬂl\lHIlH}l, JIOJDKHOCTb, YUCHast CTCIICHD, )"lCIlOC 3BAHUC L._,,—HOII/T]HCL

N.0. damunust, 10JOKHOCTD, yUeHast CTCIEHb, YUEHOC 3BAHNC MOATHCH

PaGouass nporpamma jaucumiuinasl 51.B.01 TIpoussoncTBo u Momuduxarms
HEOPraHMYeCKUX _ HAHOMATEpUAJOB yTBEp)KAEHA Ha  3acefaHun  Kadeapbl
paguoPpU3UKU X HAHOTEXHOJIOTUH

nporokoia Ne 4 « 13 » anpets 2024 . )
3aBeayrommuit kadeapoit paguopU3MK U HAaHOTEXHOIOTHM W

(l)ﬂM WK, HHULIAAJIBI MOATIMCH

VrBepikjieHa Ha 3ace/JaHii y4eOHO-MeTOANYECKOM KOMUCCHH
(axynpTeTa/MHCTUTY T

nporokoi Ne 4~ « 18 » anpecagd 2024 r.
[ ==
[Mpencenarens YMK dakynprera/MHCTUTY TA Z-o wm,%
(1)a1vmm/m, WHHULAJIBI IMOAINKUCH
Perien3eHToI:

Cyxao Hrops Bnajmmuponsud, jupekrop IlenTpa HaHOOMOTEXHOJIOTHH
KyGaHcKkoro rocy1apcTBEHHOr0 arpapHoro YHUBEpCUTeTa, KaujanaaT XUMHYECKUX
HayK, JIOIICHT.

Kypuenko Huxonait IOppeBuu, 3asejayronmii kadenpsl  Pusuku  Kybanckoro
roCyJIapCTBEHHOI'O arpapHoro YHMBEPCUTCTA, KaHJAWJIAT TEXHUYECKHUX HayK,

JIOIICHT.




1 Hesan 1 3apa4n M3y4YeHUs M CHUIIMHBI (MOTYJIS)

1.1 llean ocBOeHUS TUCHHUILIHHDI

«[Tpon3BoacTBO U MOIU(UKAIMS HEOPraHUYECKHX HAHOMATEPHAIOB» — UHTETrPAaTHBHAS
Hay4Has JMCUMIUIMHA O pa3paboTKax, MPOU3BOJICTBE M MOAMDUKAIMH HEOPraHHYSCKHX
HaHOMATepuajoB. DTa JUCLUIUIMHA CBs3aHAa C WCCICJOBaHHEM, Pa3padOTKON M CO3JaHUEM
HaHOPAa3MEPHBIX CTPYKTYpP U HAHOMATEPHUAJIOB ISl HOBBIX 3JIEKTPOHHBIX YCTPOMCTB.

Llenpto wm3ydenus: auctuiuimHbl «[Ipon3BoaCTBO M MomU(HKaIMs HEOPraHHYECKUX
HaHOMAaTEpPHAaJIOB» SIBIIAETCS (POPMHUPOBAHUE Y CTYIEHTOB 3HaHUI POPMHPOBAHUE Y CTYIECHTOB
3HAHUI 0 pa3paboTKax, MPOU3BOJCTBE U MOIU(PUKAIINN HEOPraHMISCKUX HAHOMATEPHAIIOB.

1.2 3agaun AUCHUILINHBI.

3amauamMu OCBOEHMS AUCHUIUIHHBI «[IpoW3BOACTBO M MOAMQUKAIUS HEOPTaHUISCKUX
HaHOMAaTEPHAIIOBY SIBIISTIOTCS:

— (dopmupoBaHWE 3HAHUH TI0 OCHOBHBIM TEHICHIMSIM pAa3BUTHS M IPOU3BOJICTBA
HEOpPraHMYECKUX HaHOMaTepuaioB B Poccuu u 3a pyOexoM;

— ¢opMHpOBaHKE 3HAHUHN MO (PU3NYECKUM OCHOBAM OCHOBHBIX MPOIIECCOB MCIOIB3YEMbIX B
MIPOU3BOJICTBE ¥ MOAM(PUKAIIUU HEOPTaHUICCKIX HAHOMATEPHAJIOB;

— (opmupoBaHue 3HAHWUU IO TEXHOJIOTHYESCKHMM OCHOBAM MPOSKTHPOBAHHS U CO3IAHHS
MIPOU3BOJICTBA ¥ MOAM(PUKAIIUU HEOPTaHUICCKIX HAHOMATEPHAJIOB;

— (hopmupoBaHHE 3HAHMHA MO TEXHOJOTHMYECKUM OCHOBAM MOJU(PHUKAIMH HEOPTaHUYECKUX
HaHOMaTEPHAaJIOB;

— (dopMupoBaHHE YMEHHUS OKCIEPUMEHTaJIbHO W3TOTABIMBATH U MOAUDHUIMPOBATH
HEOPraHMYECKNE HAHOMATEPHAIIBI PA3IMYHOTO (PYHKIIMOHATBHOTO HA3HAYCHHUS.

B pesynbrare uzyuenus aucuuruinabl «IIpon3BoacTBo U MoauduKaiys HEOPraHUYECKUX
HAaHOMAaTEPHAIOB» CTYACHTHI JOJKHBI MOTYYUTh 0A30BbIE TEOPETHUECKUE 3HAHUS O MPHUHIIUIIAX
CO3J]aHUsI U3BECTHBIX U HOBBIX HEOPTraHWYECKUX HAHOMATEPHUAJIOB JUISl MOJIYIMPOBOJIHUKOBBIX U
ONTOSJIEKTPOHHBIX YCTPOMCTB M M3/EINI HAHODIEKTPOHUKH HAa OCHOBE KBAHTOBO-Pa3MEpPHBIX
CTPYKTYp, MAJi1 DSJIEKTPOHHBIX HAHOCEHCOPOB M MHUKpocxeM. Takxe H3ydeHHe JaHHOU
JTUCIUTITMHBI TIO3BOJIUT CTYACHTaM MPUOOPECTH YMEHUS W HABBIKM MOWCKA U aHAJIU3a HAyYHOU
uH(pOpMaIIMK MO pa3padOTKaM HEOPTraHMYECKUX HAaHOMATEPUANIOB JJIsl DJIEKTPOHHBIX YCTPOUCTB
pa3HBIX TUIIOB.

1.3 MecTo aAucuMIuIinHbI (MO1YJis1) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.

JucuuImmmHa b1.B.01 «ITpousBoxacreo " MoaupuKaIms HEOPTraHUYECKUX
HaHOMarepuasoB» Uil OakanmaBpuara 1o HamnpasiaeHuto 11.03.04 DOnexktpoHuka u
HAHODJIEKTPOHUKA mpoduiis "HaHOTEeXHONOTUU B DIEKTPOHUKE" SBISETCS COCTABHOW YACTHIO
Osoka b1.B. ydeOHOTrO miaHa ¥ OTHOCHTCS K YacTH JUCIUILIMH TMPO(ECCHOHAIBHOTO IHKIIA,
bopMupyeMoii yuacTHUKaMu 00pa3oBaTelbHbIX oTHOIIeHu# (b1.B.01).

Hucuumnmuna «IIpousBonctBo U Moaudukanuss HEOPraHWYECKUX HAHOMAaTepUaIoB»
OazupyeTcs Ha 3HAHMM JUCHHUIUIMH  YHUBEPCHUTETCKOTO  Kypca: XUMHH, (DU3UKHU
MOJyIPOBOJIHUKOB,  CHEKTPaJbHBIX METOAOB  uccienoBaHuss. (OcBoeHHWE —AUCHUILIMHBI
«IIpon3BoACTBO U MOAU(UKAIMS HEOPTaHUIECKUX HAHOMATEPUAIOB)» TO3BOJUT BHIMTYCKHUKAM
OpUEHTUPOBAThCSA B pa3padOTKaX, MPOU3BOJCTBE, MOAU(PHUKAIMU M METPOJOTHU OCHOBHBIX
COBPEMEHHBIX HEOPraHWYEeCKMX HAaHOMAaTepHaJOB Pa3iMYHOTO (PYHKIIMOHAIBHOIO HAa3HAYEHUS.
Ha ocHoBe 3TOl AMCHUIUIMHBI BO3MOXKHO IPUMEHEHHUE PE3yJIbTaTOB 00YUYEeHUS CTYJICHTaAMH TpU
MOATOTOBKE BBIITYCKHBIX KBATU(DUKAITMOHHBIX PabOT.

Nzyyenne  maucuunnuasl  «[IpousBomcTBO W MoauduKanus  HEOPraHUYECKUX
HAaHOMATEPHAJIOBY BKJIIOYAECT AyAUTOPHBIC 3aHATHS CO CTYyACHTaMU (JEKIUH, MPaKTUYECKUE
3aHsTH, JabopaTopHble pabOThl), TPYNIOBBIE W WHIUBUAYaIbHbIE KOHCYJIbTAIIMH, HATIFCAHUE
pedepaToB, YCTHBIE TOKJIAAbl, CAMOCTOSATEIBHYIO PabOTy CTYyACHTOB C YU4E€OHOW JTUTEPATYypOH,
Hay4YHBIMU UCTOYHUKAMH.



1.4 IlepeyeHb IJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHs] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTeIbHONH MPOrpaMMBbI.

Nzyuenne yuebnoit mucuuruinibel «lIpon3BoactBo u moaudukanus HEOPraHUYECKUX
HAHOMATEpPHAJIOB»  HAMpaBICHO Ha  (QOPMUPOBAHHME y  OOYYAIOMIMXCA  CICAYIONINX
npodeccuoHabHbIX Kommnerennuid: [1K-2, ITK-5.

Kon n HaumeHOBaHUE HHANKATOPA Pesynprarel 00y4eHUs IO AUCIUTUTHHE
JOCTHIKEHUSA KOMIIETEHIINU

IIK-2 Cnoco0eH OCYIIECTBISATh PETJIAMEHTHYIO MPOBEPKY TEXHUYECKOTO COCTOSHUS
000py0BaHuUs, €ro NPOPUIAKTHUECKUNA OCMOTP U TEKYIIHA PEMOHT

[TK-2.1 3naeT npaBuia aTTeCTAIlMN YACTHIX 3HaeT: mpaBuiia ATTECTAIIUN YHUCTHIX
MIPOU3BOICTBCHHBIX TIOMEIIICHUI MTPOM3BOJICTBCHHBIX TIOMEIICHUH IS TPOU3BOICTBA
OCHOBHBIX HEOPTaHMYECKUX HAHOMATEPHUAJIOB JIJIS
3JIEKTPOHUKH, METOABI TOJATOTOBKHU YUCTHIX
MIPOM3BOACTBEHHBIX TTOMEIICHUH /ISl TIPOU3BOJICTBA U
MOAU(DHUKAIAN PA3ITUIHBIX HEOPTAaHUIECKIX
HaHOMAaTEepHUaJIOB

YMeeT: MoAroTaBiINBaTh YUCTHIE MPOU3BOICTBEHHBIC
IMOMEIEHMS K aTTECTALMH.

Bnageer: MeTogamMu IMOArOTOBKH OOBEKTOB
UHGPACTPYKTYPhI YUCTHIX MTPOU3BOACTBEHHBIX
MOMEIIEHUH JUIS TPOU3BOICTBA U MOAU(PUKAIHH
Pa3IMYHBIX HEOPTaHMYECKUX HAHOMATEPHAJIOB IS

aTTecTaluu
I1K-2.2 CnocoOeH npoBOIUTh aTTECTAIHIO 3HaeT: OCHOBBI aTTECTAIIMU YUCTHIX
YHCTBIX MPOU3BOJICTBECHHBIX TOMEIICHHIA MPOM3BOJICTBEHHBIX TOMEIICHHUHN JIJIsl TPOU3BOJICTBA
OCHOBHBIX HEOPIaHUYECKUX HAHOMATEPUAIIOB JUIS
AJICKTPOHHKH,

YMeeT: IpuHUMAaTh y4acTHe B aTTECTALMH YHUCTBIX
MIPOM3BOJCTBEHHBIX OMEILEHUH /JIs1 TPOU3BOJCTBA U
MOIU(HUKALNU HEOPTraHUUECKUX HAHOMATepUaIoB ISt
3JNEKTPOHUKH

Brnazneer: TpynoBBIMH HaBBIKAMHM IS aTTECTAllUU
YHCTBIX MPOU3BOJICTBEHHBIX TOMEIICHUH AJIs
MPOM3BOJICTBA M MOJTU(PHUKAIINN HEOPTaHUIECKUX
HAaHOMAaTEPHUAJIOB IS JJIEKTPOHUKHU

I1K-2.3. CiocobeH HacTpauBaTh 0OOBEKTHI 3HaeT: PU3MKO-XMMHUYECKHE CBOIICTBA OCHOBHBIX
MHQPACTPYKTYPBl YUCTHIX HEOPraHMYeCKUX HAHOMATEPHUAJIOB sl SJIEKTPOHHKH,
MIPOM3BOICTBEHHBIX TIOMEIIEHUI METO/IBI TPOU3BOACTBA HEOPTAHNIECKIX

HaHOMATEPHAIOB Pa3IMIHOTO (PYHKIIHOHATHHOTO
Ha3HA4YEeHH 11 JJIEKTPOHUKH U MPaBUIIa aTTECTALUN
Y TIOJTOTOBKH YUCTHIX MTPOU3BOICTBEHHBIX
TIOMEIIEHHH ISl IIPOU3BOJICTBA U MO (UKAIIH
Pa3IMyYHBIX HEOPraHMYECKUX HAHOMATEPHAJIOB
YMeer: BBIOUpATh U PeaIn30BbIBaTh HA IPAKTHKE
3G PEKTHBHYIO METOAMKY SKCIIEPUMEHTAIBHOTO
WCCIIETOBAHNS TTapaMEeTPOB M XapaKTEPUCTHK
HEOpPraHWYECKNX HAHOMATEPUAJIOB AJIS IOJATOTOBKH
YUCTBHIX MPOM3BOJCTBEHHBIX TOMEIICHHH.

Bnaneer: MeTomaMu HaCTPOHKH OOBEKTOB
MHPPACTPYKTYPBl YUCTHIX TPOU3BOACTBEHHBIX
MOMEIIEHHUH 17151 MPOU3BOJICTBA U MOAN(DUKALIN
Pa3IMYHBIX HEOPTaHUYECKUX HAHOMATEPHAIIOB

IIK-5 CriocoGeH BBITIOJIHATH pa0OTHI TTO TEXHOJIOTHYECKOM TOITOTOBKE TPOU3BOICTBA
MaTEpUAJIOB U U3ACIIUN SJIEKTPOHHONU TEXHUKH

T1K-5.1 3HaeT npuHIMITB ydeTa BUIOB U | 3HaeT: NPUHIIAITEI YIeTa BUIOB U 00HEMOB




Kon n HaumeHOBaHUE MHAUKATOPA Pe3ynbTaTel 00yUeHHS IO TUCITUTUTHHE
JOCTHKEHNST KOMIIETEHIINT

00EMOB MTPOU3BOICTBEHHBIX PadOT MPOU3BOACTBEHHBIX Pa0OT JIJIsl IPOU3BOJICTBA U
MOJU(PHUKAINN HEOPTAaHHUECKIX HAHOMATEPHATIOB
PazMYHOro (HYHKIIMOHATEHOTO HA3HAYCHUS JIJISI
AJIICKTPOHUKH.

YMeeT: OCyIIeCTBISATh YYET BUJOB U 00BEMOB
MPOU3BOJICTBEHHBIX PA0OT JUIS IPOU3BOICTBA U
MOJU(PHUKAINN HEOPTAHNUECKIX HAHOMATEPHATIOB
pa3auyHOro QYHKIIMOHATBHOTO HA3HAYCHUS JIJIS
JJICKTPOHHKH.

Brmaneer: crmoco6amu oOpaboTkn nHpOpMAITIH s
y4era BUJ0B U 00bEMOB IIPOHU3BOJICTBEHHBIX PabOT
JUTSI TIPOU3BOJICTBA U MOTU(UKAIIUN HEOPTaHHUECKUX
HAaHOMATEPHAIOB Pa3IHIHOTO (PYHKIIMOHATHHOTO
HA3HAYCHHMS JIJIS SJICKTPOHUKH.

[TK-5.2 CnocoOeH ocyIecTBIsATh 3HaeT: OCHOBBI OCYIIIECTBIICHUS PETIIaMEHTHBIX padoT

periiaMeHTHOE 00CTY)KUBAHHE JUTst 1Ta00paTOpHOro 000pYMOBAHUS JIIsl IPOU3BOICTBA

000pyI0BaHHUSI 1 MOoU(UKAIIMHA HEOPTaHUIECKUX HAHOMATEPUAIIOB
pa3auuHOro QyHKIMOHATIBHOTO HA3HAYCHUS JIJIS
JICKTPOHHKH.

YMeeT: ocynecTBISATh IPOCTHIE PEriaMeHTHEIE
paboTHI st TabOPATOPHOTO OOOPYIOBAHUS AJIS
IMPOU3BOJICTBA U MOI[I/I(bI/IKaHI/II/I HEOPraHn4CCKUX
HaHOMATEPHAIOB Pa3IMYHOTO (PYHKIIMOHATIHHOTO
Ha3HAYCHHS JUTSI SJICKTPOHHKH.

BiageeT: criocobamu BBITIOTHEHUS PETJIAMEHTHBIX
paboT 11st 1TabOPaTOPHOTO 00OPYAOBAHUS JIJIs
NPOU3BOJICTBA M MOAN(DHUKAIINN PA3ITUIHBIX
HEOPraHMYeCKUX HAHOMATEPUaJIOB PA3IMIHOTO
(YHKIIMOHAJILHOTO Ha3HAYEHUS JUISL DJIEKTPOHHUKH

I1K-5.3. CniocoOeH HacTpauBaTh 3HaeT: METO bl IPOM3BOJICTBA ¥ MOAUDUKAIINN
BBICOKOTEXHOJIOTHYHOE 000y IOBAHHUE B HEOPraHMYECKUX HAHOMATEPHUAIOB Pa3IMYHOTO
COOTBETCTBHH C NMPABUJIAMHU HACTPONKH U (GYHKIMOHAIBHOTO HA3HAYCHUS JUISI DJICKTPOHUKH U
IKCILTyaTal[|K CII0COOBI HACTPOHKU 000PYIOBAHHMS IS

NPOU3BOJICTBA M MOJAN(DHUKAIINN PA3ITNIHBIX
HEOpraHMYeCKUX HAaHOMATepHaJIOB.

YMeer: BEIOMpaTh U peaqn30BbIBATh Ha IPAKTHKE
3¢ PeKTHBHBIE CIIOCOOBI HACTPOUKH 000PYIOBAHUS
JUTS IPOM3BOACTBA M MOJU(DHUKALINY Pa3INIHbIX
HEOpraHMYeCKUX HAHOMATEPHAaJIOB JIJIsl AJIEKTPOHUKH
pasu4YHOro (hYHKIIMOHAIBHOTO HAa3HAUCHHSI.
Brnazneer: a3 peKTUBHBIMU CIIOCO0aMHU HACTPOUKH
000pyIOBaHMs U1 IPOU3BOACTBA U MO (PHUKALIUH
Pa3INYHBIX HEOPTaHUYECKUX HAHOMATEPUAIIOB
paznyHOro (H)yHKIMOHAIBHOTO HA3HAYCHUS JIJISI
SJIEKTPOHMKH.

Pesynpratel  oOyuenus 1o  jguctumumHe  «lIpoumsBoactBo M MoauduKanums
HEOpPraHMYeCKUX HaHOMAaTEpUajoB» JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX BHJIOB
KOHTAKTHOM M CaMOCTOSTENIbHOM pabOThl OOYYarOIIMXCS B COOTBETCTBUU C YTBEPXKIECHHBIM
y4e€OHBIM IJIAHOM.

2. CTpyKTypa U cofepKaHue JUCHUILUIUHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILINHBI IO BHAaM padoT.

O6mmast Tpy10EMKOCTh TUCHIUTIINHBI cocTaBisieT 4 3au.ei. (144 ygaca), ux pacnpenaencHue
10 BUJaM paboT MpEeACTaBICHO B TaOIHIIE.



Bunx yueOHO# paboThI Bcero | Cemectpnl/
JacoB ("achn)
7
KonTakTHasi padoTa, B TOM 4ncJe: 56,3 56,3
AyauTopHbIe 3aHATHSI (BCEro) 56 56
3aHATHSI JTSKIIMOHHOTO TUIIA 12 12
3aHATHS CEMHUHAPCKOT0 THIIA (CEMUHAPBI, IPAKTHYECKUE 3AHATHS) 22 22
JlabopaTopHble 3aHATHUS 22 22
HNuas koHTaKkTHas1 padoTa: 5,3 53
Kontpons camoctosTensHoit padotsl (KCP) 5 5
IIpomexyrounas arrectarms (MKP) 0,3 0,3
CamocTosiTeIbHAasi padoTa, B TOM YHCJI€: 47 47
KypcoBas pabota - -
[TpopaboTka yueOHOTr0o (TEOPETHYECKOr0) MaTepuasa 23 23
BrimonHeHre HANBHUTyalTbHBIX 33/IaHUH (ITOATOTOBKA COOOIICHMIA, 12 12
MIpE3CHTAITNIN )
Pedepar 6 6
[loaroToBka K TeKyIeMy KOHTPOJIIO 6 6
KoHTpoJs: 35,7 35,7
MOAT0TOBKA K IK3aMeHY 25,7 25,7
OO01mas Tpy10eMKOCTh Jac. 144 144
B TOM 4YHCJIe KOHTAKTHasi padoTa 56,3 56,3
3a4. eJl. 4 4

2.2 CTpyKTypa IMCUMILIMHbI:

Pacnpenenenue BuoB yueOHON pabOThI M MX TPYJOEMKOCTH MO pa3/ienaM AUCHUIUIINHBL
Pa3nens! (TeMbl) TUCIUIUIMHBL, U3yYaeMble B / CEMECTpE:

KonnuecTBo yacos
No CamocTos
AynuTtopHas
pas- HaumenoBanue pa3aenon Beero pabora TebHAS
nena pabora
J [ 113 | JIP CP
1 2 3 4 5 | 6 7
1 OcHOBHBIEC HEOPTAHUYCCKUE HAHOMATEPUAIIBI IS
IEKTPOHUKHU. 17 2 4 | 4 7
duznyecKue MPUHITUIIBI TPOIIECCOB, UCITOJIb3YEMbIX B
2 |OpoM3BOACTBE OCHOBHBIX HEOPTAHHMUECKUX
HAaHOMATEPHAJIOB. 20 2 4 | 4 10
3 duznyecKue MPUHIUIBI TPOIECCOB, UCIOIb3YEMbIX B
Mo TU(PHUKAIF HEOPTaHMUECKUX HAHOMATEPHUAJIOB. 99 9 4 | 6 10
4 Heopranunueckue HaHOMaTepHAIbI [T
HAHOYJIEKTPOHHKH. 20 2 | 4| 4 10
5 Heoprannueckne HaHOMaTEepHAIBI TSI CIUHTPOHUKH.
9 2 2 | — 5
6 Heopranunueckue HaHOMaTepHabl 1isi POTOHUKHU U
st CBU-pa3paboTok. 15 2 4 | 4 5
Hmozo no oucyunaune: 103 | 12 | 22 | 22 47
[Ipumeuanue: JI — nekmuu, I13 — mnpaktudeckue 3aHstuss / cemuHapel, JIP —

nabopatopusble 3ansaTusi, CP — camocrositenbHas padora.




2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIMHBI:
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

®dopma
HaunmenoBanue
No Coneprkanue pasjena (TeMbl) TEKYILETro
pasnena (Tembl)
KOHTPOJIS

1 |OcHoBHEIE KBanToBOpa3zMepHbIe HAHOCTPYKTYPHI K HAHOMAaTEPHUAIBI KB /113
HEOPraHUYEeCKHe JUTSI 3JICKTPOHHUKH. HaHOCTPYKTYPBI ¢ IByMEPHBIM
HAHOMATEepHANbl Uit |/ ICKTPOHHBIM ra3oM (KBaHTOBEIE SIMBI), CTPYKTYPHI C
EKTPOHHKH OJTHOMEPHBIM AJIEKTPOHHBIM T'a30M (KBaHTOBBIE HUTH),

CTPYKTYPBI C HYJbMEPHBIM JICKTPOHHBIM T'a30M
(KBaHTOBBIE TOYKH).

2 |duznyeckue Metoapl MOKPOH XUMUH, 30J1b-T€IIb CHHTE3, KB/ J/P/JP/
HPHMHIIMIIEL TPOIECCOB [THPOXUMHYCCKHE METO/IBI. XUMHU4IecKoe OCaKICHIE U3 I13
HICITOJTB3YEMBIX B napoBoi ¢azel. MeTo/Ibl TEPMHUUECKOTO OCAKICHUS,

[POM3BOJICTBE MarHeTPOHHOTO PACIIBUICHUS, KATOAHOTO OCAXKIEHUS,
AJIEKTPOTyTOBOTO PACIIBUICHISI, TUTA3MOCHHTE3
OCHOBHBIX POy pacitt ’ . ’
KOHJICHCAIUs ¢ HOHHOH 00MOapAnpoBKOid. MeTozsl
HEOPTaHUYECKHX .
BBIPAIIMBAHUS YITOPSJOUCHHBIX HAHOHUTEH U HAHOTPYOOK.
HAHOMATEPHUAIIOB.

3 |Ousuueckue XuMu9ecKoe JeKOPUPOBaHHUE TTOBEPXHOCTH KB/ 1/ P/ 113
IIPUHLIUIIEI IIPOIIECCOB HaHOMAaTCpHaJIOB. TpaBJICHI/IC 1 OKHCJICHUC IMTOBCPXHOCTU
HICTIOTb3yEMBIX B HaHOMAaTepUaJIoB. TepMUUECKUN U paJuallUOHHbBIN
MoaudUKaLIHI omxur. Hanecenne :aHOHHCHOK Ha TIOBEPXHOCTh

HaHOMaTepHaIoB. ATOMHO-CIIOEBOE OCAK/CHHE.
HEOPraHUYECKUX P A

Kunkodaznas snurakcus. MonekyisspHO-TydeBast
HAaHOMATEPHAJIOB.

snutakcus. Hanomurorpadus. ManunynupoBaHue

HAaHOCTPYKTYpaMH ¥ UX MOAH(DHUIIMPOBAHUE C IIOMOIIHIO

ATOMHO-CHJIOBOH CIIEKTPOCKOIIHH.

4 |Heopranudeckue OCHOBHBIE IPEUMYIIIECTBA TIPUOOPOB HA OCHOBE KB/ /Pl JIP/
HaHoOMaTepHaJbl JJI1 HCOPraHNYCCKUX HAHOMATCPHUAJIOB 110 CPABHCHUIO C 113
HAHODJICKTPOHHKH. KJIACCHYECKHUMH TIOIYITPOBOHUKOBEIMHE ITPHOOpaMHU.

MertanuuecKue MIeHOYHbIE HAHOMATEPHABI.
YrnepoaHble HAHOTPYOKH U rpad)eHOBbIE MaTEPUAITHI
JUTSL HAHOSJIEKTPOHUKHU. Hanoammasel yist
HAHODJICKTPOHUKH. KpeMHUBBIC U FrepMaHUEBbIC
MaTepHabl JUIsl HAHOJIEKTPOHUKU. MaTepuaibsl Ha
OCHOBE TeTepOoCTpyKTyp. OKCHIIHBIE HAHOMATEPHUAITHI
JUTS. HAHODJICKTPOHHUKH.

5 [Heopranuueckue CrnHoBbIe 3()(EKTH B HAHOMATEpUAIax. KB/ JI/ P/ JIP/
HaHOMaTepuanbl i |MeTauinyeckie HaHOMaTepHaibl I CIIHHTPOHHKH. I3
CITHHTPOHMUKH. Hanomarepuansl Ha OCHOBE METAITH3UPOBAHHBIX

HAaHOTPYOOK M MHTEPKAJUIMPOBAHHBIX HAHOTPYOOK.
6 |Heopranuueckue Hanomarepuabl Ha OCHOBE OKCH/IA IIMHKA U cyasduma | KB/ JI/ P/ JIP/
nuHKa. HaHoMaTepualibl Ha OCHOBE TMOKCH]IA THTAHA. 113

HaHOMAaTepHAaIbI JIJIs
(hOTOHUKY U JJIS
CBU-pa3paboTok.

I'eteponanomMatepuaibl Si-Ge i HAaHOIJIEKTPOHHBIX
ycrpoiictBa. Hutpua-ramineBbie U apceHU-TAIEBbIE
HaHoMatepuaibl. KapOua-kpeMHHEeBbIE HAHOMATEPHAITBL.

[Tpumeuanue: KB — oTBeThl Ha KOHTpoOJIbHBIE Bompockl, JIP — maGoparopnas pabota, 13 —
BBHITIOJTHEHHE MPaKTU4YeCcKuX 3ananuii, P — pedepar, [ — noknan.




2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

dopma
HanmeHnoBanue
No Coneprkanue pasjena (TeMbl) TEKYILETro
pazzena (Tembl)
KOHTPOJIA

1 |OcHoBHBIE KBantoBopa3zMepHbIE HAHOCTPYKTYPHI U [3/KB/P/ A
HEOpraHUYecKue HaHOMAaTepHabI IS IIEKTPOHUKU. HaHOCTPYKTYpBI €
HaHOMAaTepHaJIbl IS JIBYMEPHBIM 3JICKTPOHHBIM ra30M (KBaHTOBBIC SIMBbI),

JNEKTPOHUKH. CTPYKTYPBI C OTHOMEPHBIM 3JICKTPOHHBIM Ta30M
(KBaHTOBBIE HUTH), CTPYKTYPBI C HYJIbMEPHBIM
3JICKTPOHHBIM T'a30M (KBAaHTOBBIC TOUKH).

2 |Dusznyeckue NPUHIKUIBL  |MeTOoabl MOKPOM XMMHH, 30J1b-T'€jIb CHHTES, [I3/KB/P/ [
MPOIIECCOB, MUPOXUMHYECKHE METOIBI. XUMHUYECKOE OCAKICHHE H3
HCTIONB3YEMBIX B MapoBoOH Qasbl.

MIPOU3BOJCTBE OCHOBHBIX
HEOPraHMYEeCKUX
HAaHOMATEPHAJIOB.

3 |Ouszndeckue NpUHIUNBL  METOIbI TEPMUYECKOTO OCAXKICHUS, MArHETPOHHOTO II3/KB/P/ [

MIPOLIECCOB, pacnbUIeHHS, KATOAHOTO OCAXICHHUS,
HCTIONB3YEMBIX B 3JEKTPOAYTOBOTO PaCTbUICHHUS, MJIA3MOCHHTES,
MPOM3BOJICTBE OCHOBHBIX |KOHJCHCAIIMS C HOHHON 00MOapaupoBKoi. MeTo bl
HEOPraHMYECKUX BbIpAILMBaHUA YIIOPSAA0UYCHHBIX HAHOHUTEH U

HAaHOMAaTEPHAJIOB. HaHOTPYOOK.

4 |®duspveckue NPUHLUUNBL | XUMHUYECKOE IEKOPUPOBAHUE TIOBEPXHOCTH I[I3/KB/P/ 1A
NIPOLECCOB UCIIOIB3YEMBIX \HAHOMATEpUAIOB. TpaBieHUE U OKHCIECHNE
B MOAM(UKaL1K MIOBEPXHOCTU HAHOMATEpUANOB. TepMUUECKUI U
HEOPraHNICCKUX paananroHHBIN oTXUT. HaHeceHne HaHOIDIEHOK Ha
HaHOMATCPHAJIOB. MOBEPXHOCTh HAHOMATEPHAIOB. ATOMHO-CIIOEBOE

OCaXICHHE.

5 |®usnueckue npuHunsl [ XKuakodasznas smutakcus. MonekynsspHO-ITydeBas M3/KB/P/ A
IIPOLIECCOB UCTIONIB3YEeMBIX 3rnTakcus. Hanonurorpadus. ManunynupoBanue
B MO (UKAIHH HAaHOCTPYKTYpaMH U UX MOIU(PHUIIUPOBAHHE C
HCOPraHNICCKUX TTOMOIIIHIO ATOMHO-CHIIOBOW CHIEKTPOCKOITHH.

HAaHOMATEPHAJIOB.

6 |Heopranmueckue MerTannuueckue MIeHOYHbIE HAHOMATEPHUAIBI. JIP/TI3/KB/P/
HaHOMAaTepHAaJIbI IS VYrnepoanble HAHOTPYOKHU U rpad)eHOBBIC MAaTEpHAIIBI bl
HAHORJIEKTPOHHKH. JUTs HAHOYJIEKTPOHUKHU. Hanoanmmassr st

HAHORJICKTPOHHKH.

7 |Heopranmueckue KpemnuBeile wu repmanmeBble Matepuainl jist| [I3/KB/P/ [
HaHOMAaTepHAaJIbI IS HAHORJIEKTPOHUKH. Marepuasnbl Ha OCHOBE
HAHORJICKTPOHHUKH TeTEPOCTPYKTYP

8 |Heopranuueckue OxcuHble HaHOMaTepHalbl sl HaHodNekTporuku.  |[JIP/TI3 /KB /P /
HaHOMAaTepHAaJIbI IS A
HAHORJICKTPOHHUKH

9 |Heopranumueckue CrinHOBBIE 3¢ deKTh B HaHomarepuaiax.| [13/KB/P/ 1
HaHOMAaTepHAaJIbI JUIs MerTannuaeckue HaHOMAaTepHambl Sl CIIUHTPOHUKH.

CIMHTPOHHKH. Hanomarepuanbsl Ha OCHOBE METaTU3UPOBAHHBIX
HaHOTPYOOK M MHTEPKAJUIMPOBAHHBIX HAHOTPYOOK.

10 |Heoprauuueckue Hanomarepuaiibl Ha OCHOBE OKCHJIA I[UHKA U JIP/TI3/KB/P/
HaHOMAaTepHAaJIbI IS cyabduaa unHka. Hanomarepuanbsl Ha OCHOBE I
¢doronuku u s CBY- nuokcuaa Tutana. ['ereponanomarepuanst Si-Ge st
pa3paboToK. HAHORJICKTPOHHBIX YCTPONCTBA.

11 |Heoprauuueckue Hutpua-raniueBslie U apCeHHUI-TaIHEBbIC M3/KB/P/ [

HaHOMAaTEPHAIIBI IS
dhotonuku u st CBY-

HaHomarepuanbl. KapOua-kpeMHueBbIe
HaHOMAaTEPHAJIbL




|pa3pa60T0K. |

[Tpumeuanue: KB — oTBeThl Ha KOHTpOJBHBIC Bompockl, JIP — maGoparopnas pabora, I13 —
BBITIOJIHCHHE MPAKTHYECKUX 3ananuii, P — pedepar, /I — nokia.

2.3.3 JlabopaTopHbIie 3aHATHS.

B ocHoBe mocTpoeHus 71a0OpaTOpHBIX 3aHATUH MO  y4eOHOM  JAMCHHUILIMHE
«IIpousBoacTBo u MO (UKL HEOPraHUYECKUX HaHOMaTEpHUAIIOB» JEKUT
MOCJIEIOBATEIbHOCTh IIOATANIHBIX JACHCTBUN HWHXKEHEPA-UCCIEAOBATENsl M0 IUIAHUPOBAHUIO,
IOJrOTOBKE, IPOBENEHUIO MCCIEAOBAHUNM CBOWCTB HAHOMATEpUAJOB JJI 3JIEKTPOHHBIX
YCTPOWCTB Ha OCHOBE HAHOCTPYKTYP.

dopma
Koi-BO
Ne HaumenoBanue n1abopatopHbix paboT 4ACOB TEKYIIEeTo
KOHTPOJIS

1 HccnenoBanmne cBOWCTB HAHOPA3MEPHBIX IICHOK MEJIH. 4 JIP

2 |WszroroBieHue W HMCCIEOBAHHE CBOWCTB HAHOPA3MEPHOM 4 JIP
TUICHKY OKCHJIA ITMHKA.

3 |Cozmanme  HaHOpa3MepHOW  IUIGHKH  (EeppuToB U 4 JIP
WCCIICIOBAHHE €€ CBOICTB.

4 |TlomydyeHrne HAHOIOPOIIKA OKCHIA IIMHKA Pa3IUYHBIMU 4 JIP
METOJIaMHU.

5 |Ilonmydenue monupoBaHHBIX 3d-MeTaIaMH ITOPOIIKOB 5 JIP
HAHOYACTHI] OKCHJIA IIMHKA M MCCIIEIOBAHUE X CBOICTB.

Hmoeo: 22

JIP - 3amuTa mabopatopHOit paboTHI.

JlaGopaTtopHble ~ pabOThl  BBIMOJHAIOTCA B CIEUUAIM3UPOBAHHBIX  HAy4HO-
uccienoparenbckux — yabopatopusix  HOL[  «/luarHocThka  CTpyKTyphl UM CBOWCTB
HaHoMmaTtepHanoB» KyGaHCKOro rocy1apcTBEHHOTO YHUBEPCUTETA.

B pesynbraTe BBINONHEHHUS J1a0OpaTOpHBIX padOT y CTyIEHTOB (opmupyercs u
ouenuBaerca Tpedyemble PI'OC u OOIl s nHanpaBnenus 11.03.04 DnexTpoHHka Hu
HAHOJJIEKTpOHUKa mpoduis "HHTerpaibHas 3J€KTpOHUKA, (OTOHHMKA U HAHODJIEKTPOHHKA'
npodeccuonansubie komnereniuu — [1K-2, TTK-5.

2.3.4 IlpuMepHasi TEeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB).
CornacHo yuyeOHOMY IUIaHY KypcoBble paOOThI (IIPOEKTHI) MO JAHHON IUCIMILUIMHE He
IIPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4arouUXCcH M0 JUCHUILIMHE (MOLYJIIO0).

No Bux CPC [TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITHHBI
110 BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
[TpopaboTka Mertoandeckue yKa3aHus M0 U3yUYEHUIO TEOPETHIECKOTO MaTepuara,
1 y4eOHOTO yTBEpKACHHBIE Kadeapoil paarnoGU3NKu 1 HAHOTEXHOJIOTHH,
TEOPETHYECKOTO npotokoi Ne 7 ot 20.03.2017.
MaTepuana
[TonroroBka k MeTtoauyeckue yka3aHus 110 BBIIIOJIHEHUIO Ja00paTOpHBIX padoT,
o [3aummTe yTBEpXkKACHHBIE Kadeapoit paarnoGu3uKu 1 HAHOTEXHOJIOTUH,
71a00paTOPHBIX npotokoi Ne 7 ot 20.03.2017.
pabot




Bymenesa 10.U. Kak npaBunbHO Hamucath pedepar, KypcoByo U
JTUTIJIOMHYIO pa0oThl: YueOHoe mocobue s 6akaiaBpoB
[DnexTpoHHBIH pecypc]: yuebd. mocobue — DNeKTpoH. aaH. — M.
HamkoB u K, 2016. — 140 c¢. — Pexxum nocrymna:

Pedepar https://e.lanbook.com/book/93331.

Kysuenos U.H. Pedepatsi, KypcoBbie U TUTIIIOMHBIC PaOOTHI.
MeTtoauka moAroTOBKH U oopmiteHus [ DNEKTPOHHBIN pecypc]: yueo.
nocobue — DnextpoH. naH. — M.: amxkos u K, 2016. — 340 c. — Pexxum
nocrymna: https://e.lanbook.com/book/93303.

IToaroroBka Bruterskannna A.O. [lenoBble U HayYHbIE TPE3CHTAUU [ DIEKTPOHHbBIN
Mpe3eHTaluN pecypc]: yueObHoe nocobue — IieKTpoH. naH. — M., bepnun: upexr-
10 TEME Menua, 2016. — 115 ¢. — Pexxum nocryna: http://biblioclub.ru/index.
pedepara php?page=book view red&book id=446660.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3
YHCJIa MHBAINIOB U JIMI[ C OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3/10poBbs (OB3) npemocraBistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSAM UX 3/J0POBbS U BOCHPUATHS HH()OPMAIIH:

JInst L ¢ HapyIeHUSIMH 3pSHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIeHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jns  ¢opmupoBaHus NpoPecCHOHANBHBIX KOMIIETEHLUUH B TIPOLECCE OCBOCHUS
mucuuiuineel - «[Ipom3BoncTBO M MOAMQUKAIMS —~ HEOPraHMYECKHMX  HAaHOMAaTepUAJIOB»
HCIIOJIb3YETCSl TEXHOJIOTHS MPOQPECCHOHATBHO-PA3BUBAIOLIET0 00yUeHHUs, MTpelycMaTprBaoIas
HE TOJBKO Iepeadyy TEOpPeTUYECKOro Marepuaiga, HO M CTUMYJIMPOBAaHUE U pa3BUTHE
NPOJYKTUBHBIX MMO3HABATENIbHBIX AEUCTBUI CTYJEHTOB (Ha OCHOBE MCHXOJOTO-MEAarornueckon
TEOPUH MO3TAITHOTO (OPMUPOBAHUS YMCTBEHHBIX AEUCTBUI). AKTUBHU3ALMYA U UHTEHCU(UKALIUN
MIO3HABATEJILHOTO MpOIecca CIMOCOOCTBYIOT HCHOJb30BAHUE MEAArOTMUECKOW 3BPUCTHKH U
MOJICIUPOBAHNE TTPOOJIEMHBIX CUTYAIUH.

B npouecce npenoaaBanys JMCHUIUIMHBI UCIIOJIB3YIOTCA CIIETYIOIINE METO/IBI:

— JIEKIIHH;

— JIOMalTHHUE 3aJ[aHuUs;

— TIpoOJIeMHBIC 3aaHUS;

— UHIUBHUIyaJbHbIE IPAKTHYECKUE 3a/1aHUS;

— KOHTPOJIbHBIE OIPOCHI;

— MyOIuyYHas 3aIuTa 1ab0paTOPHBIX padoT;

— KOHCYJIbTalluHU MPEINOIaBaTeIIeH;

— caMmocTrosATeNbHas paboTa CTYJCHTOB (M3yu€HHE TEOPETUYECKOro MaTepuana,
MOJIFOTOBKA K JIaOOPAaTOPHBIM 3aHATHUSM, BBIIIOJIHEHUE JIOMAIIHUX paboT, MOJArOTOBKA K OMpPOCY
U 324ETy).

B pamkax na0opaTOpHBIX 3aHATHH NPUMEHSIOTCS METOABI IMPOEKTHOro OOYy4YeHMs,
UCCIIEIOBATEIbCKUE METOMbI, TPEHUHIOBBIE (DOPMBI, METOJ] KOHKPETHBIX CUTYyaluid. B mpormecce
CaMOCTOSITEJIbHOW JAEATENbHOCTH CTYAEHThl OCBAaMBAIOT M AHAJIU3UPYIOT MEPEJOBON HayudHO-


http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

UCCIICIOBATEIILCKUI  OMBIT, HCIIONB3Ysl HMMEIONIYIOCS JINTEpaTypy W HH(POpPMaIMOHHBIC
TEXHOJOTHH, 3HAKOMSTCS C OCHOBHBIMM HAYYHBIMH JKypHAJIaMH TIO BOIMpPOCaM H3YUYCHHS
(U3UKO-XMMHYECKIX CBOWCTB HAHOCTPYKTYp Ppa3jMYHBIX THUIIOB, BBICTYIAIOT C JOKJIaJaMHu
nepe]; OAHOKYPCHUKAMU, HAKATUTHBAIOT Oara)k 3HAHWIA, MTOJIE3HBIX JUIS BHITIOJTHCHHS BBITYCKHON
KBTI (UKAITMOHHON PaOOTHI.

ConpoBOKJIEHHE CAMOCTOSTENbHOW pabOThl CTYAEHTOB Tak)Ke OpPraHW30BaHO B
CIIeAYOUHX popMax:

— MmoApoOHOE M3YYCHHWE HEKOTOPHIX PAa3fesiOB TUCIUILUIMHBI MOCPEACTBOM H3yUCHUS
PEKOMEH/TyeMOH JTOTIOTHUTEIILHOU JINTEPATYPHI;

— TOJIPOOHOE M3YYCHHE HEKOTOPBIX PA3/eNOB IUCIUIUIHHBI TOCPEICTBOM TOJITIOTOBKH
COOOIICHUH, TPE3EHTAIINH, ITyTeM HanvcaHus pedepaTuBHBIX PadoT;

— KOHCYJBTAIlUM IS PA3bsICHCHHUS] MPOOJEMHBIX MOMEHTOB TIPU CaMOCTOSITEIIHBHOM
pacuIMpeHHOM H3YUYCHHUHU Pa3JIeNIOB TUCIIUILTHBL.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCIIOIb3yEeMbIE B Y4EOHOM IIPOIIecCe:

— JIEKIIUH C IPOOJIEMHBIM H3JI0KCHHUEM;

— 00CYXIIEHHE CII0’KHBIX BOITPOCOB U MPOOIEeM;

— MPUMEHEHHUE METO0/Ia KOHKPETHBIX CUTYAaIIHH.

HHaTepakTuBHBIC 00pa30BaTEIbHBIC TEXHOJIOTHU: HE TIPSy CMOTPEHBIL.

— paboTa B MaJIbIX TpymIax.

JUIs M1l ¢ OrpaHWYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBbSI MIPEIyCMOTPEHA OpTaHU3aIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH ITOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYILEro KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTeCTAluU.

OLEeHOYHBIMH CPECTBAMH JIJIsl TEKYILErO0 KOHTPOJISI YCIIEBAEMOCTH SIBJISIFOTCS: OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI, BHITIOJIHEHUE MPAKTUYECKUX 3aJaHUi, pedepaT, ToKIaI.

4.1 DoHJ 01IEHOYHBIX CPpeacCTB 1Jisl MPOBECACHUA TEKYLIECI0 KOHTPOJISA.

4.1.1 Tembl pedepaToB U I0KIAT0B

B npornecce moaroroBku OokinanoB U pedeparoB mo pucuuminHe «IIponsBoacTtBo u
Mou(UKaIMsT HEOPraHUYECKUX HaHOMAaTepHasioBy (OPMUPYIOTCS U OLEHUBAIOTCS TpeOyemble
®I'OC u OOIl nns wnanmpaBienuss 11.03.04 DnekTpoHHKa M HAHORIEKTPOHMKA MPOPHIL
«/HTerpanpHas  JJEKTPOHUKA, (POTOHMKA W  HAHORJIEKTPOHHMKA»  Mpo¢eCcCHOHATIbHBIE
komnerenuu — [1K-2, ITK-5.

Huxe npuBoasitcs npumepsl 10KIa10B U pedepatoB i padodeld mporpaMMBl.

1. HanouacTHIIbl 1 HAHOCTPYKTYPHI B COBPEMEHHONW MUKPOAJIEKTPOHHUKE.

2. HanouacTuiel 1 HAHOCTPYKTYPBI B HAHOJIEKTPOHUKE.

3.Hanomarepuansl 1151 yriepoaHas HaHORJIEKTPOHUKA.

4. Matepuasbl MOJIEKYJISIPHON HAHOAJIEKTPOHHKA.

5. MeTo1bl TPOU3BOICTBA YIIIEPOAHBIX HAHOTPYOOK ISl SIEKTPOHUKH.

6. MeTobl TPON3BOJICTBA YIIIEPOIHBIX HAHOTPYOOK TSI HAHORJIEKTPOHHUKH.

7. Metoibl MOTU(UKAIIMH YTIEPOJIHBIX HAHOTPYOOK /1711 HAHOZJIEKTPOHUKHU.

8. [Tpon3BoCTBO OOPA3OTHBIX i OOPKAPOOHUTPHUTHBIX HAHOTPYOOK.

9. IlpousBoaCTBO TpadeHa st HAHOIIEKTPOHHUKH.

10. IMpousBoacTBO OKCHIA TpadeHa I HAHOAICKTPOHHUKH.

11. Moauduxanus rpadeHa i HAHOAIEKTPOHHUKH.

12. TIponsBoacTBO rpad)eHOBBIX HAHOHUTEH.

13. TIponsBoacTBO rpad)eHOBBIX OCTPOBHBIX HAHOCTPYKTYP.

14. TIpor3BOACTBO MOPOIIKOB HAHOAIMA30B.

15. Ilpon3BoACTBO IJIEHOK HAHOAIMA30B.

16. IIpon3BOACTBO KBAHTOBBIX TOYEK MOJYITPOBOJHUKOBBIX MAaTEPUAIIOB.



17. Ilpou3BOACTBO HAHOHUTEH MOIYITPOBOJHUKOBBIX MaTEPHAIIOB.

18. [Tpon3BoACTBO HAHOTPYOKAX MOIYIPOBOJHUKOBBIX MaTEpPHAJIOB.

19. [Ipou3BOACTBO KPEMHHUEBBIX U TEPMAHUEBBIX HAHOCTPYKTYP ISl SJIEKTPOHUKHU.

20. IIpon3BOACTBO KPEMHHEBBIX T€TEPOHAHOCTPYKTYD Il HAHOJIEKTPOHHUKH.

21. IIpouzBoacteo HaHocTpykTyp GaN, InP, INAS niis sneKkTpoHUKH.

22. IIpon3BOACTBO OKCUAHBIX HAHOCTPYKTYP ZNO ISt 3I€KTPOHUKH.

23. [Ipou3BOACTBO OKCUAHBIX HAHOCTPYKTYP T102 17151 3JIEKTPOHUKH.

24. TIpou3BoACTBO CyNb(OUAHBIX HAHOCTPYKTYp ZNS u CdS [u1st 2JIeKTPOHUKH.

25. IIpou3BoacTBO Ccynb(UAHBIX HAHOCTPYKTYpP PSS 1 SNS, miist a1eKTpOHKUKH.

26. I1pou3BOICTBO CEICHUAHBIX HAHOCTPYKTYp ZNnSe, CdSe, PbSe mis snexrponuku un
OTNTORJIEKTPOHUKH.

27. IIpou3BOACTBO TEILUTYPHIHBIX HAHOCTPYKTYp ZnTe, CdTe, PbTe misianekTpoHuku U
OTTORJIEKTPOHHKE.

28. [Ipon3BoACTBO HAHOILJICHOK TMOTYIPOBOTHIUKOBBIX MaT€PHAJIOB IS DJIEKTPOHUKH.

28. IIpou3BOACTBO HAHOHHWTEW W HAHOMNPOBOJA HA OCHOBE METAUIOB s
HAHOAJIEKTPOHHUKH.

26. IIpow3BOACTBO HAHOIJICHOK METAJUIOB Ui MPUMEHEHHS B MHKPO- H
HAHODJICKTPOHHKE.

Ilepeuenv yacmeti KomnemeHyull, NPOBEPLEMbIX OYEHOUHBIM CPEOCTBOM.:

[1K-2 CrnocobeH OCymIecTBISTh PETJIAMEHTHYIO IMPOBEPKY TEXHHYECKOTO COCTOSHHS
000py0BaHuUs, €ro MPOPIIAKTUYECKUNA OCMOTP U TEKYIIUNA PEMOHT.

[1K-2.1 3naer mpaBuia aTTeCTallMy YUCTHIX MPOU3BOICTBEHHBIX MTOMEILICHUMN.

[1K-2.2 Crioco6GeH mpoBOIUTH ATTECTAIUIO YHCTHIX TPOU3BOJICTBEHHBIX MTOMEIIECHUH.

[1K-2.3. Ciocoben HacTpauBaTh 00bEKTH HHPPACTPYKTYPBI YUCTHIX MTPOU3BOICTBEHHBIX
ITOMEILEHHU I

[MIK-5 CnocoGeH BBITIONHATE pabOThl MO TEXHOJIOTHYECKON MOATOTOBKE MPOM3BOJICTBA
MaTepHaIOB U U3AETUH IEKTPOHHON TEXHUKH.

[1K-5.1 3HaeT npuUHLHUIIBI y4eTa BUJOB U 00bEMOB MPOU3BOACTBEHHBIX PadoT.

ITK-5.2 Crioco6eH ocylecTBIIATh peraaMeHTHOE 00CTy)KuBaHHe 000py10BaHHUS.

[1K-5.3. Cnocoben HacTpanBaTh BHICOKOTEXHOJIOTHYHOE 000PY/I0BAaHHUE B COOTBETCTBUU
C TpaBUJIAMH HACTPOUKH U HKCILTyaTaIiH.

Kpumepuu oyenxu ooxnaoa:

OTMeTKa  «3auTeHO»  BBICTABISIETCS  CTYAEHTY, €CIM JIOKJaJ COOTBETCTBYET
NPEIbABISIEMBIM K HEMY TpeOOBaHHMAM 1O OO0BEMY M CTPYKTYpe M BBICKa3aHO COOCTBEHHOE
CYXJIEHHUE 110 pacCMaTpUBaeMON TeMe.

OTMeTKa «HE 3auTeHO»  BBICTABISETCS CTYJEHTY, €CIM B JOKJIage OTCYTCTBYET
COOTBETCTBUE MEXJy 3aJaHHOW TeMoil pedepaTMBHON pabOTHl M H3yUYEHHBIMH HAayYHBIMU
UCTOYHWKAMH, HCTOYHHK IUIOXO IPOAaHAIM3UPOBAH, COOCTBEHHBIX CYXICHHHA MO JIOKIATy
CTYJCHT HE UMEeT.

Kpumepuu oyenxu peghepama:

— OLEHKa «OTJIMYHO» BBICTABIISETCS CTYAEHTY, €clid pedepaT COOTBETCTBYET
NPEIBSBISIEMBIM K HEMY TPeOOBaHHUSAM 1O 00BEMY, CTPYKTYpE, OOPMIICHHIO U TP HAITMCAHUU
pedepara cTyaeHTOM ObUIa TITYOOKO M3y4YeHa Hay4dHas JIUTepaTypa, OTPaXKeHbI CyIIECTBYIOIIHNE
B HayKe TOYKH 3PEHUS M BHICKa3aHO COOCTBEHHOE CYXJICHHUE IT0 pacCMaTpUBaeMON TeMe.

— OIIGHKAa «XOpOIIO» BBICTABISETCA CTYJIEHTY, €cCli pedepaT COOTBETCTBYET
NPEIbSBISIEMBIM K HEMY TPeOOBAaHHUAM IO 00BEMY, CTPYKTYpE, OPOPMIICHHIO U TIPHU HAITMCAHUU
pedepara uMm OblTa M3ydyeHA HayyHas JIUTEPATypa, OTPAXKEHbI CYLIECTBYIOIIME B HAYKE TOUKH
3peHusi, HO HE BBICKAa3aHO COOCTBEHHOE CYXJECHHE [0 paccMaTpUBaeMOW TeMe, HMEIOTCS
HE3HAYUTENIbHbIC POOEIbI B U3JI0KEHUH HAYYHOTO MaTepraa 1o TeMe.

— OLIEHKa «yJIOBJIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIM NpU HaIMUCAHUU
pedepara BOmpockl TEMbI PACKPBITHI HEIOCTATOYHO MOJTHO, UMEIOTCSI HEAOCTATKU B 0(OPMIICHUH
pedepaTuBHOMN PabOTHI.



— OIICHKa «HEYAOBJIETBOPUTENIbHO» BBICTABIsETCS CTYACGHTY, eclid B pedepare
IPUCYTCTBYET IUIaruaT, CTYyAEHT HE MPOSIBHII CaMOCTOSITEIbBHOCTH IIPU BBIIIOJIHEHUM Hay4YHOMN
paboThl, 3aMMCTBOBAJI MaTepuaj, OTCYTCTBYET COOTBETCTBHE MEXIy TeMoil pedepaTuBHON
paboThl ¥ U3YYCHHBIMHU HAYYHBIMU UCTOYHHKAMU; pa00Ta BHITIOJHEHA ¢ TPYOBIMU HAPyIICHUSIMU
TpeOoBaHuil Kk odopmieHHI0, TNpU 3amuTe pedepata CTYIEHTOM MPOJEMOHCTPUPOBAHO
OTCYTCTBHUE 3HAHUI HEOOXOMMOI0 MaTepuaia mo TeMe.

4.1.2 IlpuMepnl NPAKTHYECKUX 3aJaHUI

B mnpomecce MmOArOTOBKM W BBIMOJHEHMS TNPAKTHYECKUX 3aJaHUN IO JTUCIHILIMHE
«IIponsBoacTBO M MoaM(UKALUSA HEOPraHMYECKUX HaHOMaTepuaioB» (HOPMUPYIOTCS WU
ouenuBatorcst Tpedyempie PI'OC u OOIl gns wampasnenust 11.03.04 DnexktpoHuka u
HAHOAJIEKTpOHUKa Ipopuis «VHTerpaibHas 3J€KTPOHHKA, (OTOHHMKA M HAHOAIEKTPOHHUKA»
npodeccuonansubie komnereniuu — [1K-2, TTK-5.

Hwxe npuBoasaTCS pUMepsl IPAaKTUYECKUX 3a/laHUM U1 paboyel mporpaMMsl.

1. O6ocHyiiTe BBIOOp METO/1a TPOU3BOJICTBA PA3IMYHBIX THUIIOB YIJIEPOIHBIX HAHOTPYOOK
JUIsl CO3/IaHUsI HAHOPA3MEPHOTO JMOA Pa3INYHOTO (PYyHKIIMOHAIBHOTO Ha3HAUYEHUS.

2. llpemnoxutre u OOOCHYyHTE cXeMmy J1a0OpaTOPHOTO H3TOTOBIICHHUS TpadeHOBBIX
HaHOYaCTHI] pa3IMYHON MopdoIoruu.

3. Ilpemnoxure u o000CHyWTe cxeMy Ja0OpaTOPHOTO H3TOTOBIEHUS KPEMHHUEBBIX
HaHOYACTUI] pa3IMYHON pa3MEPHOCTH.

4. Ilpennoxute U 0OOCHYHTE CXeMy JIaDOpaTOPHOIO M3rOTOBJIEHMSI IJIEHOK Ha OCHOBE
yIJIEpOIHBIX HAHOTPYOOK.

5. Ilpemnoxutre u OOOCHYHTE cXeMy MOAM(PHUKAINN TOBEPXHOCTH TpaeHOBBIX
HAHOYACTUIL JUIs OJYYEHUS PA3IUUHBIX (YHKIMOHAIBHBIX CBOUCTB.

Ilepeuens uacmeii kKomMnemenyuil, NPOBEPSEMbIX OYEHOUHBIM CPEOCHBOM.:

I1K-2 CrnocobeH OCylIecTBIATh PETIAMEHTHYIO MPOBEPKY TEXHHYECKOTO COCTOSHMS
00opynoBaHusi, ero NpopUIAKTUYECKUI OCMOTpP U TEKYIIUNA PEMOHT.

[1K-2.1 3naeT npaBwiia aTTECTAllUU YUCTBIX IPOU3BOICTBEHHBIX TOMEIIEHUH.

[1K-2.2 CriocoOeH MpoBOIUTH aTTECTALUIO YUCTHIX MPOU3BOICTBEHHBIX TTOMEIIICHUMN.

I1K-2.3. Cnoco6eH HacTpauBaTh 00bEKThl MHPPACTPYKTYPhl YUCTHIX TPOU3BOICTBEHHBIX
MTOMEIICHU .

ITK-5 Croco6eH BBINONHATE PabOTHl MO TEXHOJOTHYECKOM MOATOTOBKE MPOU3BOJCTBA
MAaTEepUAJIOB U U3JIETTUN SJIEKTPOHHOW TEXHUKH.

[TK-5.1 3HaeT npuHUMITEI yueTa BUJOB U 0ObEMOB IPOU3BOJICTBEHHBIX padoT.

[1K-5.2 Crioco0OeH oCyIIecTBISATh PErjiaMeHTHOE 00CTy)KHBaHNUE 000PYTI0BaHHUS.

[1K-5.3. CnocobeH HacTpauBaTh BHICOKOTEXHOJIOIMYHOE 000PYAOBAaHHE B COOTBETCTBHH
C TpaBUJIaMH HACTPOWKH W IKCTUTyaTaIHH.

— OLIEHKA «OTJIMYHO»: CTY/IEHT CBOOOJJHO OTBEYAET HA JAaHHBIE BhIIIE BONPOCH, AaKTUBHO
yYacTByeT B JAMCKYCCHHM M B pa0OTe HAyYHOTO KOJUIEKTHBA, PeYb OTIMYAETCS TPAMOTHOCTHIO,
UCIOJIb30BaHUEM TPOQECCHOHATBHO-OPUEHTUPOBAHHON TEPMUHOJIOTUH; JOMYCTUMBI 3aMUHKH U
HETPOJIOJKUTETbHBIE OCTAHOBKH;

— OIICHKAa «XOPOIIO». CTYJIEHT OTBEYAaeT Ha JIaHHBIC BBIIIE BONPOCH], y4acTBYeT B
IUCKYCCMM H B paboTe HAaydyHOTO KOJUIEKTHBA, pEeYh OTIMYAeTCS TI'PaMOTHOCTHIO,
UCIMOJIb30BaHUEM TPO(ECcCHOHANTBHO-OPUEHTUPOBAHHOW TEPMUHOJIOTHH;, HO MPUCYTCTBYIOT
HENPOJOKUTEIbHbIE OCTAHOBKU U HETpyOble OINOKH;

— OIICHKA «Y/I0BJIETBOPHUTEIbHO»: CTYJCHT HE J1aeT MOJHOLIEHHOTO CBS3HOI'O OTBETa Ha
BOTIPOC, HO KOMMYHHUKATHBHBIH 3aMbICET MPOCMATPHBACTCS W B IEJIOM COJIEpKAHHE MOXKHO
CUMTATh BEPHBIM, Yy CTYJEHTa NMPHUCYTCTBYIOT HEKOTOpbhIE TPYJHOCTH B ydacTHHM B Oecene u
paboTe B HAay4YHOM KOJUJICKTHBE, OOJBIIOE KOJMYECTBO OIIMOOK B OINpEACICHHH pPabodmx
NOHATHUH; CTYyJIEHT HE BJIaJeeT B JOCTATOYHOM CTENEHHW HABBIKOM (PHIIOJOTHYECKOTO aHaIN3a
TEKCTOB POMAaHTHU3Ma U peain3Ma;



— OLICHKA «HEYAOBJIETBOPHTEJIbHO». CTYIECHT HE JACT CBA3HOIO OTBETA HA BOIIPOC WMIIU
BBICKa3bIBaHUS IIOBEPXHOCTHBI M HESCHBI, Y CTYACHTA TPYIHOCTH B Y4acTHH B Oecene u pabore B
Hay4YHOM KOJUIEKTUBE, 0OJIbIIOE KOJIMYECTBO OIIMOOK B ONPEAETICHUN pabOYHX MOHATHH.

4.1.3 KoHTpoJbHbIe BONPOCHI 110 Y4eOHOIl mporpamMmme

Huxe npuBoasitcs mpumepbl KOHTPOJBHBIX BOMPOCOB Mo paszneny «Heopranmueckue
HaHOMaTEPHUAJIbI JJI1 HAHOAJICKTPOHUKUY» padodeil mporpaMMbl AUCHUIUTHHBI «[Ipou3BOACTBO 1
Mo v (UKaIKs HEOPraHWYECKUX HaHOMAaTepUanoBy. [10MHbINM KOMILJIEKT KOHTPOJIBHBIX BOIIPOCOB
JUIL  OCHOBHBIX pa3ienoB pabouedt mporpammbl  npuBogutcs B DOC  AUCHUTUIMHBI
«IIpon3BoacTBO U MOaUGUKALIMS HEOPTAHUUECKUX HAHOMATEPUATIOBY.

1. Kak wu3MeHSIOTCA  JJEKTPOHHBIE  CBOWCTBA  METAUIMYECKUX  IUIEHOYHBIX
HAaHOMATEPHAJIOB C YBEITHUCHHEM TOIIIUHBI?

2. Kak u3MeHs0TCs SIeKTPOHHBIE CBOMCTBA YTIIIEPOAHBIX HAHOTPYOOK € yBEIMYEHHEM UX
JUTMHBI U TOJIIIHHBI?

3. Kak MOXHO ympaBiATh JJWHOM W TOJNIIMHOW YTIEPOAHBIX HAHOTPYOOK MpU HX
MIPOU3BOJICTBE?

4. Kakumu MeTonaMu MOAM(PHUKAIMU MOXHO YIOPABIATH JJIUHOW  YIJIIEPOJHBIX
HaHOTPYOOK MPH UX MPOU3BOJICTBE?

5. Kakue OCHOBHBIE NapaMeTpbl HAHOAIMA30B ONPEICISIIOT WX I[PUMEHEHHE B
AIIEKTPOHHBIX YCTPOUCTBAX?

6. Kakue ocHOBHBIE MapaMeTpbl HAHOATMA3HBIX MJICHOK OMPENENSIIOT UX MIPUMEHEHUE B
AIIEKTPOHHBIX YCTPOHUCTBAX?

7. Kak u3MeHSI0TCA JJIEKTPOHHBIE XapaKTePUCTUKU TpadeHOBBIX HAHOCTPYKTYpP C
YBEIMYCHUEM WX JUTHHBI/ TOJIIIHHBI?

8. Kakue ocHOBHble mapaMeTpbl TIpade€HOBBIX HAHOCTPYKTYP ONPEAEISIOT HX
pPUMEHEHHE B DJICKTPOHHBIX YCTPOHCTBAX?

9. Kakue OCHOBHBIE THapamMeTpbl KPEMHHUEBBIX HAHOCTPYKTYp OIpPEIENAoT HX
pPUMEHEHHE B DJISKTPOHHBIX YCTPOHCTBAX?

10. Kakue MeToJpl CHHTE3a KPEMHHEBBIX HAHOCTPYKTYpP U3BECTHBI Ul NPUMEHEHUS B
OTITOZJIEKTPOHHBIX YCTPOWCTBAX?

11. Kakue MeToJpl CHHTE3a T€pPMAaHUEBBIX HAHOCTPYKTYP M3BECTHBI Ul NPUMEHEHHE B
OTITORJIEKTPOHHBIX YCTPOWCTBAX?

12. Kakwe OCHOBHBIE TMapaMeTpbl OKCHAHBIX HAHOMATEPHAJIOB ONPEACISIOT HX
NPUMEHEHHE B 3JIEKTPOHHBIX YCTpoiicTBax?

Ilepeuenv yacmeri komnemeHyull, NPOBEPLEMbIX OYEHOUHBIM CPEOCBOM.:

[1K-2 CrnocobeH OCymIecTBISATh PETJIaMEHTHYIO MPOBEPKY TEXHHYECKOTO COCTOSHHS
00opynoBaHus, ero MpopUIAKTUYECKUI OCMOTp U TEKYIIIUHA PEMOHT.

[1K-2.1 3naeT npaBuiia aTTECTAllUU YUCTHIX TPOU3BOICTBEHHBIX TOMEIIEHUH.

[1K-2.2 CrtocoOeH MpOoBOIUTH aTTECTAIUIO YUCTHIX MPOU3BOICTBEHHBIX TTIOMEIIICHUMN.

[1K-2.3. CniocobeH HacTpauBaTh 0ObEKThl MHPPACTPYKTYPBl YUCTHIX MTPOU3BOICTBEHHBIX
MTOMEIICHU I

[TIK-5 CriocobeH BBINONHATE PaOOTHI MO TEXHOJIOTHYECKON MOATOTOBKE MPOU3BOJICTBA
MaTEepUAJIOB U U3JIETTUNA SJIEKTPOHHOM TEXHUKH.

[1K-5.1 3HaeT npuHIMITEI yueTa BUJOB U 00bEMOB NPOU3BOJICTBEHHBIX padoT.

[TK-5.2 Crioco0OeH oCyIIecTBIISATh pEriiaMeHTHOE 00CTy )KHBaHNE 000PYTIOBAHHUS.

I1K-5.3. CnocobeH HacTpauBaTh BHICOKOTEXHOJIOIMYHOE 000PYAOBAaHHE B COOTBETCTBHH
C TpaBUJIaMH HACTPOUKH U IKCILTyaTaIlH.

Kpumepuu oyenxu:

OneHka «3a4TeH0» CTaBUTCS, €CIU MPOJEMOHCTPUPOBAH JIOCTATOYHBIH ypPOBEHb
SPYIUPOBAHHOCTH CTYJICHTA, BBHIBOJBI M HAOIIOJCHUS CAMOCTOSITENbHBI, COOIIOEHA KYJIbTypa



YCTHOTO M NHMCHMEHHOTO H3JIOKEHHS Marepuaja W B LEJIOM HPOJEMOHCTPUPOBAHBI 3HAHHUSA U
YMCHUA HGO6XOI[I/IMLIX KOMHGTCHI_II/II;’I.

OreHKa «He 3a4TeHO0» CTaBHUTCS, €CIHM CTY/ACHT HE MOXET JaTh IPaBUJIbHBIC OTBETHI Ha
80% BOIPOCOB WJIM HE COOTIOIEHBI XOTSI OBl 2 U3 OCTaBIIUXCS TPEOOBAHUIA.

4.2 ®oHJ OLIECHOYHBIX CPEACTB /ISl IPOBeIeHNs IPOMEKYTOYHOH ATTeCTAlUM.
4.2.1 Bonipocskl Uil NOATOTOBKH K 3K3aMeHY

1. KBanTOBOpa3MepHbIe HAHOCTPYKTYpPbI U HAHOMaTepualibl s AnekTpoHuku. ([1K-2)

2. HaHOCTpYKTYpBl C JBYMEPHBIM 3JIEKTPOHHBIM Ia30M (KBAaHTOBBIE SIMbI), CTPYKTYpBI C
OJIHOMEPHBIM 3JIEKTPOHHBIM Ira30M (KBaHTOBBIE HUTH), CTPYKTYPbI C HyJIbMEPHBIM JIEKTPOHHBIM
ra3oM (kBaHToBbIe TOUKH). (TTK-5)

3. MeToasl MOKpOIl XMMHUU JUIsi IPOM3BOJICTBA HEOpraHumueckux Hanomarepuanon. (I1K-2,
[1K-5)

4. 301b-TelIb CUHTE3 JIJIs IPOU3BOJICTBA Heoprannueckux Hanomarepuaios. (I1K-2, [TK-5)

5. IMupoxumuyeckue MeTObl MPOU3BOJACTBA HeopraHuueckux HaHomarepuanon. (I1K-2,
[1K-5)

6. Xumuueckoe ocaxaeHue u3 napoBoil (a3pl HeopraHmdyeckux HaHomaTepuanos. (IIK-2,
[1K-5)

7. MeToapl TEPMUYECKOTO OCaXJIEHUsI MPOU3BOJCTBA HEOPraHMYECKUX HAHOMATEPUAIOB.
(TIK-2, TIK-5)

8. MarneTpoHHOE pacIblUIeHHE Ul IPOU3BOACTBAa HEOPraHMuecKux HaHoMmarepuanos. (I1K-
2, [IK-5)

9. KaronHoro ocaxiaeHue sl IPOM3BOJCTBA HeopraHuyeckux HaHomartepuanon. (I1K-2,
[1K-5)

10. DnexTpoayroBoe pacubplIEHHE AJI MPOM3BOJACTBA HEOPraHMYECKMX HAHOMAaTEPUAIOB.
(TIK-2, TIK-5)

11. TIa3MocHHTE3 IS MPOM3BOICTBA Heopranuueckux Hanomarepuaios. (ITK-2, [TK-5)

12. KonpeHcanuss ¢ HOHHOM OOMOapAMpPOBKOM i MPOU3BOJACTBA HEOPraHWYECKUX
Hanomatepuaios. (ITK-2, ITK-5)

13. Metoapl BBIpalIMBaHHs YHOPSIOUYECHHBIX HEOPTaHWYECKUX HAHOHHUTEH M HaHOTPYOOK
JUTs1 pon3BoIcTBa HaHoMaTepuaioBs. (ITK-2, ITK-5)

14. Xumuueckoe AEKOPHPOBAaHUE TTOBEPXHOCTH HEOpraHndeckux Hanomarepuanosn. (I1K-2,
[1K-5)

15. TpaBneHue U OKHCJIEHHE IIOBEPXHOCTH HEOPraHMYECKMX HAHOMAaTepUaioB s
usmenenust ux cBoicts. (ITK-2, TIK-5)

16. Tepmuueckuié ¥ paauallMOHHBIA OTKUT HEOPraHMYECKHMX HAHOMATEPHAJIOB IS
usMeHenus ux cpoiicts. ([1K-2, ITK-5)

17 HaneceHne HaHOIUIGHOK Ha IOBEPXHOCTh HeopraHumdeckux HaHomatepuaios. (ITK-2,
[1K-5)

18. ATOMHO-CIIO€BOE OCaXJIEHHUE JIsI MPOU3BOJACTBA HEOPraHUYECKWX HAHOMATEPHUAJIOB.
(IIK-2, TIK-5)

19. XwuakodasHass snuTakcus U MOJEKYJISPHO-IydeBas SMHUTAKCHS A MoJuduKaiuu
Heopranuueckux HaHomatepuaios. (ITK-2, TTK-5)

20. Hanomutorpadus s Mmoaudukanuu Heopranmueckux HaHomarepuanos. (ITK-2, TIK-5)

21. MaHunynupoBaHUEe HEPraHMYECKUMH HAHOCTPYKTypaMH M UX MOAM(UIMPOBAHUE C
MIOMOIIIBI0 aTOMHO-CHIIOBO# criekTpockonuu. (ITK-2, TTK-5)

22. Merayunyeckue IIeHOYHbIe HaHOMaTepHraibl st dnekTponuku. (I1K-2, ITK-5)

23. Yraepoausie HAaHOTPYOKH auist HanodaekTponuku. (ITK-2, ITK-5)

24. I'pacpenoBbie MaTepuains 11t HaHodnekTponuk. ([1K-2, TTK-5)

25. Hanoanmassl i nanosnekrponuku. (ITK-2, TTK-5)

26. KpemMHMBBIC ¥ TepMaHUEBbIE MaTepHAIIbl I HAHODJICKTPOHUKH. MaTepHaibl Ha OCHOBE
rerepoctpyktyp. (ITK-2, [TK-5)



27. OkcuaHbIC HaHOMaTeprabl Tt HaHodeKTpoHukH. (ITK-2, TIK-5)

28. CrnuHoBble 3¢¢eKTsl B HaHOMaTepuanax. MeTasIM4ecKue HaHOMAaTepualbl IS
cruuaTponuku. (ITK-2, TTK-5)

29. Hanomarepuayibl CHUHTPOHHMKM Ha OCHOBE METAJUIM3MPOBAHHBIX HAHOTPYOOK W
UHTEPKAUTHPOBaHHBIX HaHOTPYOOK. (ITK-2, TTK-5)

30. HanomaTepualibl Ha OCHOBE OKCHJIa IIMHKA U cysbduaa nuaka. (ITK-2, ITK-5)

31. Hanomarepuaisl Ha ocHOBe Auokcuaa tutana. (ITK-2, T1K-5)

32. I'ereponanomarepuaisl Si-Ge i HAHOANEKTPOHHBIX ycTpoiicTBa. (ITK-2, ITK-5)

33. Hutpua-rauireBble U apceHua-ranueBbie HanHomarepuaisl. (ITK-2, ITK-5)

34. Kapoun-kpemuuensie HaHomarepuaisl. ([1K-2, TTK-5)

Ilepeuenv yacmeti komnemeHyull, NPOBEPLEMbIX OYEHOUHbIM CPEOCBOM.:

[1K-2 CrnocobeH OCyHIecTBISATh PETJIAMEHTHYIO IMPOBEPKY TEXHHYECKOTO COCTOSHHS
000pyA0BaHuUs, €ro NPOPUIAKTHUECKUA OCMOTP U TEKYIIUA PEMOHT.

[1K-2.1 3naer mpaBuia aTTeCTallMy YUCTHIX MPOU3BOICTBEHHBIX MTOMEILIEHUMN.

[1K-2.2 Crioco6GeH mpoBOIUTh ATTECTAIUIO YHCTHIX TPOU3BOICTBEHHBIX MOMEIIECHUH.

[1K-2.3. Ciocoben HacTpauBaTh 00bEKTH HHPPACTPYKTYPBI YUCTHIX MTPOU3BOICTBEHHBIX
IOMEIIEHUN

[1K-5 CriocoGeH BBINOJIHATH pabOThl 10 TEXHOJOTMYECKOM MOATOTOBKE MPOM3BOICTBA
MaTepUasoB U U3JIEIHH SIMEKTPOHHONU TEXHUKH.

[1K-5.1 3HaeT npuHIMITEL yYeTa BUJOB U 00BEMOB IPOU3BOJICTBEHHBIX padoT.

[TK-5.2 CriocoGeH oCymIecTBISTh periaMeHTHOE 00CTyKUBAaHUE 000Dy T0OBaHUS.

[1K-5.3. Cnocoben HacTpanBaTh BHICOKOTEXHOJIOTHYHOE 000PY/I0BAaHHUE B COOTBETCTBUU
C MpaBUJIAMHU HACTPOUKH U IKCILITyaTalluu

OreHka 3HaHUI Ha K3aMEHE TIPOU3BOIUTCS IO CIECAYIOLIIM KpUMEPUSM:

— OTMETKa «OTJMYHO» BBICTABISIETCS CTYICHTY, €CIM OTBET IOJIHBIA, MpPaBUIIbHBIN,
CaMOCTOSITENIbHBIA, MaTepHuaj H3JI0)KEH B OIPENEeJIEHHOW JIOTMYECKOW MOCIeI0BATENbHOCTH
JIEMOHCTPUPYETC MHOTOCTOPOHHOCTH IMOJXO0/I0B, MHOTOACIIEKTHOCTh OOCY>KAECHUSI MPOOJIEMBI,
YMEHHE apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PCHUS;

— OTMETKa «XOPOII0» BHICTABJISIETCSA CTYJICHTY, €CIM OTBET MOJHBINM M MpPaBUIIbHBIN Ha
OCHOBE HM3YYCHHBIX KOHIICTIIMH W TEOpUi, MaTepHal U3J0XKEH B ONPEACNEHHON JIOTHUYECKON
[OCJIEI0BATENbHOCTH, MPHU 3TOM JIOMYCKAIOTCS HECYIIECTBEHHbIE OLIMOKM MM TPAaKTOBKU
CUTYaLU;

— OTMETKa «Y/0BJIETBOPHTEJIbHO» BBICTABISACTCA CTYJEHTY, €CIIM OTBET IOJIHBIH, HO
JIOTyIIEHa CYIIECTBEHHAss CMBICIIOBasi OIMMOKAa WIJIM OTBET HETOJIHBIA, HECBS3HBIH, He
HPOSIBIISIOTCS YMEHUS 000011aTh, aHATU3UPOBATh, (POPMYIUPOBATH BBIBOIBI;

— OTMETKa «HEYJIOBJIETBOPUTEJIBLHO» BBHICTABISIETCS, €CIIM OTBET OOHApPYKUBAET
HE3HaHHE OCHOBHOT'O COZIEP)KaHUs y4eOHOro MaTepHara.

OrneHOUHBIE CpeNcTBA Ui WHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO(U3UYECKIX OCOOEHHOCTEM.

— NpW HEOOXOJAWMOCTH WHBAJHMIAM H JIMIAM C OTPaHUYEHHBIMH BO3MOXXHOCTSMH
3JI0pOBbsI NIPEIOCTABISIETCS TOMOIHUTENBHOE BpeMsl JUIsl OArOTOBKM OTBETA Ha 3a4eTe;

— TIPH TIPOBENICHUH TPOIIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBSI IIPEAYCMAaTPUBAETCS MCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMH OCOOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbS
U WHBAIUAOB TPOIEIypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS TIO JHCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHUs pe3yibTaTOB OOYUYEHHS WHBAIUAOB U JIUI C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMUA  37I0pPOBbSl 110 JUCHHMIUIMHE (MOIYJI0) TPeayCMaTpHBACT MPEIOCTaBICHUE
uHpopMalu B (opmax, aJanTUPOBAHHBIX K OrPaHUUEHHSM HX 30POBbS U BOCHPHITHUS
uH(popMaImu:

Jlig U1 ¢ HapyIIeHUSIMU 3PEHUS:



— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JLi1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyarouuxcsi.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATypPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TN CHUILIUHBI (MOIYJIA).

5.1 OcHoBHasi 1MTEpaTypa:

1. Jlozoeckuii B. H., JlozoBckuii C. B. HanoTexHooruu B aJIeKTpoHUKE. BBenenue B
CHenualbHOCTh. - 3-¢ wum3n., wucnp. - CII6. :  Jlams, 2024. - 332 c.
https://lanbook.com/catalog/inzhenerno-tekhnicheskie-nauki/nanotekhnologii-v-elektronike-
vvedenie-v-spetsialnost/

2. Kaymanna M. B., @enopenko H. 0., Cumonenko T. JI., [Ilmiosa O.A. CoBpeMeHHbBIE
METOJIbl MOJyYEHHUsI OKCHJIHBIX HAHOMOPOILIKOB M HAaHOCTPYKTYPHUPOBAaHHOW KEpaMHKHU. - 3-€
u3f., ucnp. - CII0. : Jlans, 2024. - 72 c. https://lanbook.com/catalog/inzhenerno-tekhnicheskie-
nauki/sovremennye-metody-polucheniya-oksidnykh-nanoporoshkov-i-nanostrukturirovannoy-
keramiki/

3. Bacunwes B. 0. BeneHne B TEXHOJIOTHIO XUMHUYECKOTO OCAXIACHHUS 13 Ta30BOH (ha3bl
TOHKHMX TUICHOK JUISl SJIEKTPOHUKU: 0OOpYy/IOBaHUE, METOJMOJIOTHS, OCOOCHHOCTH pocTta. - 1-e
usn., - CII6. : Jlams, 2024. - 344 c. https://lanbook.com/catalog/inzhenerno-tekhnicheskie-
nauki/vvedenie-v-tekhnologiyu-khimicheskogo-osazhdeniya-iz-gazovoy-fazy-tonkikh-plenok-
dlya-elektroniki-oborudovanie-metodologiya-osobennosti-rosta/

4. JlxapaumanueBa I'. U., Keimpanmea K. A., Merenmuna A. B., Yoasug U. E.
Hanomarepuansl. CBoiicTBa U cepsl npumMeHeHus. . - 2-e usa., - CII6. : Jlans, 2021. - 200 c.
https://lanbook.com/catalog/khimiya/nanomaterialy-svoystva-i-sfery-primeneniya/

5. bopucenko B.E., BopoOseBa A.U., Jlanumiok A. JI., YTkuna E.A. - Hanoanekrponuka:
Teopusi U npaktuka. U3narenscrBo "Jlaboparopust 3Hanuit". 2020. U3nanue 5-e uzn. C. 369. —
https://e.lanbook.com/book/151562

6. Bopucenko B. E., lanmmiok A. JI., Murac /I. b. - CiimaTpoHHKa: yuyeOHOE TTOCOOHE.
N3narenscTBO "JIaboparopus 3HaHu". 2021. 2-e U3, C. 232.
https://e.lanbook.com/book/176449

7. Tumodee B.b. Onruueckas CHEKTPOCKOMHS OOBEMHBIX MOIYNPOBOJHUKOB U
HaHOCTPYKTYp. . - l-e wm3m, - CII6. : Jams, 2015. - 512 c.
https://lanbook.com/catalog/fizika/opticheskaya-spektroskopiya-obemnyh-poluprovodnikov-i-
nanostruktur-65150406/

8. Hanomarepuassl: yueOHoe mocodue : yue6. mocodue / [. U. Peoxonkos, B. B. JI€BuHa,
2. JI. JI3um3urypu. - 5-¢ wum3a. - MockBa : JlaGopatopust 3nHanmii, 2017. - 368 c. -
https://e.lanbook.com/book/94117.

9. MeToasl TIONYYEHUS W WCCICJAOBAHHWS HAHOMATCPHAIIOB UM  HAHOCTPYKTYP.
JlaGopaTOpHBI MPaKTUKYM [0 HAHOTEXHOJIOTUAM : yuebHoe nocobue / E. JI. Mummuna [u np.]. -
M. : JTaboparopus 3uanwmii, 2017. - 187 ¢. - https://e.lanbook.com/book/941139.

10. DnexTpoHHBIE CBOMCTBA W MPUMEHEHHE HAHOTPYOOK [DJIEKTpOHHBIA pecypc] :
moHorpadwus / I1. H. [IpsukoB. - 3-e u3xa. (311.). - Mocksa : Jlaboparopust 3nanuit, 2015. - 491 c.
https://e.lanbook.com/reader/book/66217.

11. Heopranuueckue HaHOMaTepHwasbl : yuyeOHoe mocobue / D.I'. PakoB. - 2-¢ u3m. -
Mocksa : Jlaboparopus 3nanwmii, 2015. - 480 c. - https://e.lanbook.com/book/70727.
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JU1g OCBOEHMS AMCUMILIMHBI MHBAJIAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsl MMEIOTCSl M3[AaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMAaX
«JIanp» u «tOpaitr».

5.2 JlonosiHMTEIbHAS JINTEPATYpPa

1. HanosnekTpoHuka [DNEeKTpOHHBIM pecypc]. YdeOHWUK s OakanaBpuata U
maructparypel. CuroB A.C. - otB. pea. — 2018. 297 c¢. — Pexum pgocrymna:
https://urait.ru/book/nanoelektronika-413974

2. DKOJIOTHsl HAHOMATEepHUANIOB : yueOHOe ocoOue Ui CTYJEHTOB BYy30B, 00YyYarOIIUXCs
no Hanpasienuto noarotoBku 152200 "Hanoumxenepus" / A. FO. I'ogsimuyk, I'. I'. CaBenbes,
A. II. 3sixoBa ; mox pen. JI. H. [latpukeeBa, A. A. PeBunoii. - Mocksa : BUHOM. JlaGopaTopus
3HaHui, 2017. - 272 c.

3. Aparynos, B. I1. Hanoanektponuka B 2 4. [DnekTpoHHbIN pecypc]. HacTs 1. - 3-e uzg.,
ucnp. u gon. - MockBa : HOpaiir. — 2017. - 285 c¢. — Pexum pgocryma:
https://urait.ru/book/nanoelektronika-v-2-ch-chast-1-420921

4. HaHO3JEeKTpOHMKA: TEOpUS W TpakTHKa [DIeKTpoHHBIH pecypc| : yueb. / B. E.
bopucenko [u np.]. - 4-e. - Mocksa : Jlaboparopust 3nanuit, 2015. — 369 ¢. — Pexum gocryna:
https://e.lanbook.com/book/84103.

5. OCHOBBI HaHO- M (PYHKIIMOHAIBHOW 3JIEKTPOHUKH [DIEKTPOHHBINA pecypc]. CMUpPHOB
10.A., CokonoB C.B., TuroB E.B. HUznarenscTBo "Jlans". — 2013. 2-¢ u3a., ucnp. — 320 c. —
Pexxum nmoctyna: https://e.lanbook.com/book/5855

6. OnTosnekTpoHHKa U HaHO(OTOHUKA [DIEKTPOHHBIA pecypc]| : ydeOHoe mocodue /
Urnatoe A. H. - CII6. : Jlaws, 2017. - 596 <c¢. — Pexum pgocryna:
https://e.lanbook.com/reader/book/95150.

7. CoBpeMeHHasl ONTUKA UM (POTOHMKA HAHO- U MUKpPOCHCTEM [DJIEKTpOHHBIN pecypc] /
Kynpunn 0. H. - M. : OUIMATIIUT, 2016. - 440 c. — Pexum pocryna:
https://e.lanbook.com/book/91158.

8. ®usnyeckue OCHOBBI KPEMHHUEBOW HAHOAIEKTPOHUKH [DIEKTPOHHBIN pecypc] : yuel.
nocooue / I'. . 3ebpes. - 3-¢ u3n. (91.). - Mocksa: Jlaboparopus 3nanuid, 2015. - 243 c. —
Pexxum nmoctyma: https://e.lanbook.com/book/66216.

9. ipo6ort I1. H. Harosnekrporuka [DIEeKTPOHHBIN pecypc]: yaeoHoe mocodue. Tomck:
TYCYVYP. - 2016. - 286 c. — Pexum JOCTYTIA:
http://biblioclub.ru/index.php?page=book_red&id=480771

10. TlonmympoBomHuk U (eppoMarHeTUK MOHOOKCH] €BpOIHUsS B CIUHTPOHUKE
[DnexTponnsbIit pecypc] : monorpadus / A. C. bopyxosuu, A. B. Tpomun. - 1-e uza. - CaHkr-
[etepOypr : Jlanb, 2017. - 288 ¢. — Pesxxum mocryma: https://e.lanbook.com/book/90864.

5.3. Illepuoauyeckue U3IaHNUs:

1. Bassr qannbix kommanuu «Mcr Beioy» http://dlib.eastview.com

2. DnextponHnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

3. Hay4Ho-TeopeTnueckuit KypHaI «Dusznka TBEPJOIO TeJa»
http://journals.ioffe.ru/journals/1

4. HayuHo-teopernyeckuil xypHan <« KypHall 5KCHEpUMEHTAIbHONH U TEOPETUYECKOU
dusuxm» https://www.elibrary.ru/contents.asp?titleid=8682

5. HayuHnsblit 0030pHbI# )KypHaT «Ycnexu ¢pusudeckux Hayk» https://ufn.ru/

6. Hayunbrit 0030pHBIH KypHaI «Ycnexu xumum» https://www.uspkhim.ru/

7. Hayuno-npou3BoIcTBeHHBIN kypHan «Hanorexnonoruu. Ikomorus. [TpoussoacTroy.
https://www.elibrary.ru/title_about.asp?id=32568

8. Hayunsrit 0030pHBIT KypHaJ «Poccuiickue HaHOTEXHOJIOTHM.
https://www.elibrary.ru/title_about_new.asp?id=10601
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5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TNpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):
ABC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK .ru» https://www.book.ru
3BC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nuzparensctea Wiley https://onlinelibrary.wiley.com/
Hayunast anekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHBIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX xKypHasoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYn K DIJIEKTPOHHON OuOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmotexu (PI'B) https://rusneb.ru/
8. Dnekrponnas koyweknus Okcdopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Nano Database https://nano.nature.com/
14. Springer eBooks: https://link.springer.com/

agkrwbnE

NudopmanuoHHbIe CIPABOYHbIE CHCTEMBI:
1. KoncynsranT [lntoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII IO JIOKaJIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchl ¢cB0O0OIHOTO T0CTYHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX auccepTaiuit hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpCTBO HayKU U BhIcuiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Hudopmarnmonnas cuctema "EquHoe 0KHO q0CTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas koyuekuus nupoBbIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexaepanbHbIN IIEHTP HHYOPMAIIHOHHO-00Pa30BaTEIbLHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekr ['ocynapcTBEHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. [Tymkuna
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uHpopmaroHHbIi mopran "Pycckuit s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. O6pazoBarenbHblii mopran "Yueda" http://www.ucheba.com/;
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14. 3akonompoekT "O6 ob6pazoBanuu B Poccuiickoit deneparuu'. Bonmpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIe 7JJIeKTPOHHBbIe 00pa3oBaTejlbHble W HH(pOPMaLMOHHBIE Ppecypchl

KyoI'y:

1. Cpena moayapHOTO AuHamuueckoro oOyueHus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOIUKAIUA 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX PeCypcoB Kadeapbl HHOOPMAITMOHHBIX
o0pasoBaTenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHoyioruii B oOpaszoBanuu KyOI'Y u HayuyHo-meromumdeckoro >xypHaia "IIIKOJIbBHBIE
['OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3zaHusi Jisi OOYYAIOIIMXCS MO OCBOEHHIO JUCHHUILIMHBI
(Mmonyais).

Ha camocrostenbHyto paboTy cryfaeHToB mno aucuumuinHe «lIpomsBoactBo u
MOIU(UKALMsT HEOPraHMYECKUX HaHoMaTepuaioB», coriacHo TpebosanusmM PI'OC BO mno
HanpasieHuto 11.03.04 DOnexkTpoHuka U HaHORJIEKTpoHMKA npoduis «MHTerpanpHas
3JIEKTPOHUKA, (POTOHMKA M HAHODJIEKTPOHMKA», OTBOAUTCS 47 4acoB OT OOILIEH TPylIOEeMKOCTH
quctumuinHel (144 yaco). ConpoBOXKIEHUE CaMOCTOSTEIBHOM padOThI CTYIEHTOB MOXKET OBITh
OpPraHU30BaHO B CIeayrOIuX hopmax:

— COCTaBJICHUEM WHJMBUYAJbHBIX ILJJAHOB CaMOCTOSITENIbHOM pabOThl KaXKJIO0Tro U3
CTYZICHTOB C yKa3aHHEM TeMbl U BUOB 3aHATHH, (OPM U CPOKOB MPEJICTABICHHS PE3YyIIbTATOB;

— TIPOBEJACHMEM KOHCYJbTAlUUN (MHIMBHUIYANbHBIX WJIM TPYNIOBBIX), B TOM YHUCIE C
NPUMEHEHHEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHUS.

Kpurepuit onenku 3(ppeKTUBHOCTH CaMOCTOSITETFHON pabOThl CTYACHTOB (POPMUPYETCS
B XOJ€ NPOMEXYTOYHOIO KOHTPOJIS IPOLECCA BBIOJHEHUS 3aJaHUl M OCYILIECTBIIAETCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMOEUCTBHUS.

B coorBercTBMM C O3TUM TpU NPOBENCHUM OINEPATUBHOIO KOHTPOJS MOTYT
HCIIOJIb30BAaThC  KOHTPOJbHBIE BONPOCHI K  COOTBETCTBYIOIIMM  pasfellaM OCHOBHOM
JUCIUIUTMHBL «IIpon3BOACTBO M MOIM(UKAIIUS HEOPIAaHUYECKUX HAHOMATEPUATIOBY.

KoHTponb ocymiecTBisieTcss MOCPEACTBOM YCTHOIO ONPOCAa CTYJIEHTOB 10 OKOHYaHHUH
U3y4YeHUs TeM Y4eOHON AMCIUIIMHBI U BBITOJIHEHUS MUCbMEHHBIX KOHTPOJIbHBIX PadoOT.

ComnpoBoK/IeHNE CaMOCTOATENBHON PadOThI CTYAEHTOB TaK)KE€ OPraHU30BAHO B CIIEAYIOIINX
dopmax:

— YCBOEHHME, JONOJHEHWE U BHUKaHUWE B pa3Oupaemble pa3zieibl AUCHUILUIUHBL IPH
MIOMOIIY 3HAHUH MOJIy4aeMBbIX IO CPEICTBAM U3YUYEHUS PEKOMEHIyEMOM JIUTEPATYPhI;

— MyTeM HanucaHus pedepaTuBHBIX pabOT U aHAIHU3 Pe3yJIbTaTa UX OTKPBITOTO JIOKJIAAa;

— KOHCYJbTAllUM, OPraHU30BaHHBIC Ui Pa3bsICHEHUS MNPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEIbHOM H3Y4YEHHH TeX WJIM MHBIX aCIEKTOB pa3JesioB ycBamBaeMoil mHdopmanuu B
JUCLUIINHE.

K cpencrBam oOecneuenust ocBoeHust qucHMIUIMHBL «[Ipon3BoacTBo M mMoaudukanus
HEOPraHMYECKUX  HAHOMATEpUAJOB»  TAaKXE  OTHOCATCS  DJJEKTPOHHBIE  BapUaHTHI
JIOTIOTHUTEIIbHBIX Y4eOHBIX, HAYYHO-MTOMYJISIPHBIX U HAYYHBIX MU3AaHUN MO0 TAHHOW JUCIHUILINHE.

3aHATUS JIeKIHMOHHOTO THIA SBISAIOTCS OIHOM M3 OCHOBHBIX (opM oOyueHHS
cTyaeHtoB mno aucuuiuimHe  «[IpomsBopctBo M MoauduKanus ~— HEOPraHUYECKHX
HAaHOMATEpHaJOB», BO BpeMs KOTOPbIX CTYAEHTaM IPENOCTABISIETCI BO3MOXKHOCTh
O3HAKOMUTBCSI C OCHOBHBIMM HAy4YHO-TEOPETHMUECKUMH IIOJOXKEHUSAMH, HpolreMaMu
JUCLUUTUIMHBL, TIOJTYYUTh HEOOXOIMMOE HAIPABICHHE U PEKOMEHIAIMU JJISi CAMOCTOSITEIbHON
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paboThl ¢ yueOHUKaMH, y9€OHBIMU TIOCOOUSIMHU, MPU TOATOTOBKE K CEMHHAPCKUM 3aHATHSIM.
Jlexuust sIBISICTCA PE3yJNbTaTOM KPOMOTIMBOM IOATOTOBKH TIPETOAABATElNsl, HM3YYCHUS U
00001eHuss HayyHOM M y4eOHO#l sureparypbl. CToib K€ yCepAHOW JOKHA OBbITh U
MOJTrOTOBKA CTy/IEHTa HaKaHyHE JIEKLIUH, TIOCPECTBOM M3YUYEHHUS COOTBETCTBYIOIIEH yueOHOM
JUTEpPaTyphl, TOBTOPEHHUSI paHee MPOMICHHBIX TEM.

Bo Bpems nekmuum cienyer 3amucarh JaTy €€ IMPOBEACHUs, TeMy, IUIAH JICKIUH,
BOIPOCHI, KOTOPbIE BBIHOCSATCSI HA CAMOCTOSITEJIbHOE N3YYEHHE, OTMETUTh HOBUHKH Y4EOHOHU U
HAyYHOH  JIUTEpaTypbl, pPEKOMEHIOBaHHbIE JeKTopoM. CTylneHTaM  peKOMEHIYyeTcCs
KOHCIIEKTUPOBATh €€ OCHOBHBIC IMOJOXKEHUS, HE CTOUT MBITATHCSA JIOCIOBHO 3alMCaTh BCIO
JICKIMIO, TIOCKOJBKY CKOPOCTh JIEKIIMM HE pAcCUMTaHa Ha JOCIOBHOE BOCIPOM3BEICHUE
BBICTYIUICHHSI JIEKTOpa B KOHCIIEKTE, TEM HE MEHEe OHa SBJIAETCS JIOCTAaTOYHOW IJisl TOTO,
9TOOBl CTYJIEHT CMOT HE TOJIbKO YCBOWTHh, HO W 3aUKCHUpOBaTh Ha OyMmare CyIIHOCTh
3aTPOHYTHIX JIEKTOPOM TMpOOJEeM, BBIBOJBL, a TaKXKE Y3JIOBbIE MOMEHTBI, Ha KOTOpHIE
oOpamraercsi o0co00e BHUMaHHE B X0/1€ JICKIMU. Ha JIeKnu CTyACHTY PeKOMEHIyeTCs UMETh Ha
CTOJIaX MOMUMO KOHCIEKTOB TaKXe Iporpammy Kypca, KoTopas OyIeT crnocoOCTBOBATh
Pa3BUTHIO MHEMOHWYECKOH MaMSATH, BO3SHHUKHOBEHHIO ACCOLMAIMA MEXIY BBICTYIUICHHEM
JIEKTOpa ¥ MpOrpaMMHBIMU BOIIpocamu. B ciiydae BOBHUKHOBEHHUS y CTYACHTA MO X0y JICKIIHH
BOIIPOCOB, UX CIIEAYET 3a/1aBaTh cpa3y JKe MU B KOHIIE JIEKIIMH B CIEIHMAIBHO OTBEIACHHOE IS
3TOTO BpeMS.

JlaGopaTopHble padoThbl COCTABISIOT BAXKHYIO 4acTh NMPO(eCcCHOHAIBHONW MOATOTOBKU
ctyaeHtoB  mo  aucuumuHe — «lIpomsBoactBo  u MoauduKanMs — HEOPraHMYECKHX
HaHoMaTepuaioB». OHHM HampaBJIeHBl HAa SKCIIEPHUMEHTAILHOE TMOATBEPKICHUE TEOPETUYECKHIX
MOJIOKEHUH U GopMUpPOBaHUE YUEOHBIX U TPO(HECCUOHATBHBIX MPAKTUYECKUX YMEHUI.

BrimonHeHue cryieHTaMu JIabopaTopHBIX paboT HANPaBJICHO Ha:

- 0000111eHHe, CCTeMaTH3alllIo, YIITyOJIeHne, 3aKpeneHHe MOMYyYeHHbBIX TEOPETHYECKUX
3HAHUH 110 KOHKPETHBIM T€MaM JUCIUTUINH;

- (hopMupoBaHre HEOOXOIUMBIX MPO(YECCHOHAIBHBIX YMEHUI U HaBBIKOB;

Meroandeckue ykKazaHusl MO MPOBEACHUIO JAOOPATOPHBIX padOT pa3padaThIBAIOTCA HA
CpPOK JieHicTBHsI paboueil mporpaMMbl AUCHUIUIMHBI U BKIIIOYAIOT:

- 3aryjaBHMe, B KOTOPOM YKa3bIBaeTcs BUJA pPaOOTHl (JaboparopHas), €€ MOpPSAKOBBIN
HOMep, 00bEM B Yacax U HAMMEHOBAHUE;

- 11eJ1b paboTHI;

- IPeIMET U Cofiep)KaHue paboThl;

- IOPSIIOK (TI0CIEe10BATENIbHOCTD ) BHIIOJTHEHHS paOOTHI;

- o0u1re mpaBuiIa K 0pOpMIICHHIO paboThI;

- KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

- CIIUCOK JIUTEPATYpPHI (110 HEOOXOIUMOCTH).

CocraB 3amaHuii s J1aOOpaTOpHOW pabOTHl JOMKEH OBITh CIUIAHUPOBAH C TaKUM
pacyeToMm, YTOOBI 3a OTBEJEHHOE BpEeMs OHU MOTJHM ObITh KAa4eCTBEHHO BBIIOJIHEHBI
OOJIBITUHCTBOM CTY/ICHTOB.

HeoO0XonuMBIMU ~ CTPYKTYPHBIMH ~ DJIEMEHTaMH  JJabOpaTOpHOH  palboThl, MOMHMO
CaMOCTOSITENIFHOW ~ JESITEIbHOCTH ~ CTYJIEHTOB,  SIBISIIOTCS ~ WMHCTPYKTaX,  MPOBOJUMBIN
npernojiaBaTesieM, a TakKKe OpraHu3alus OOCYXKIEHHs HTOTOB BBINOJHEHHS J1abOpaTOpHOU
paboTHI.

BrimonHenuto n1abopaTOpHBIX pabOT MpEIecTBYeT NMPOBEPKA 3HAHUN CTYJIEHTOB — MX
TEOPETUYECKON TOTOBHOCTH K BBITIOJTHEHHUIO 33/TaHUSI.

ITopsimox mpoBeneHuss 1a0OpaTOPHBIX pPAOOT B IEJIOM COBIAAAET C MOPSAKOM
MPOBEJCHUS MPAKTUYECKUX 3aHATUH. [loMHMMO COOCTBEHHO BBINMONHEHUS PAOOTHI AJS Ka)XIOH
nabopaTopHOil paboTHl MpenycMOTpeHa MpOLEeAypa 3allMThl, B X0A€ KOTOPOH MpernojaBareib
IOPOBOAMT YCTHBIM WJIM THCbMEHHBIM ONPOC CTYACHTOB [UIsi KOHTPOJISI TIOHHMaHUS
BBIIOJIHEHHBIX WUMH W3MEPEHUH, MPaBUJILHOW HHTEPIPETALMHU TOJYYECHHBIX PE3yJIbTaToOB H
YCBOEHHUS UMU OCHOBHBIX TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUHN MO TEME 3aHATHUS.



CamocrosiTeJibHAsi PpadoTa COJCPKHUT CIACAYIOIIME BHABI Y4eOHOW eATeTbHOCTH
CTYJEHTOB:

— TEOPETUYECKYI0 CAMOIOTOTOBKY K JIA0OPATOPHBIM 3aHITHUSIM U K 3a4€Ty 110 KOHCIIEKTaM U
y4eOHOM JIUTEPATYPE;

— odopMIIeHHE OTYETOB IO pe3ysibTaTaM JIabopaTOPHBIX paboT (0 BBIMOJHEHHOM
nabopaTopHOil paboTe CTYACHTHI OTYMTBHIBAIOTCS IPEMOAABATENI0 Ha  CICIYIOIIEM
(ouepenHOM) TaOOPATOPHOM 3aHSTHH ),

— MMOATOTOBKA pedepara Mo OJHON U3 TeM YUeOHOM TUCIUTLINHEI,

— IOJTrOTOBKa MPE3eHTAllMU M0 TeMe pedepara M BHICTYIUICHHE C JOKJIaJOM Ha OJHOM U3
JIEKUMOHHBIX 3aHATUH.

CryneHTy HEOOXOAMMO CHCTEMaTHYeCKH pabdoTaTh B TEUEHHUE CEMECTpa MO HU3YUYCHHIO
TEOPETUYECKOTr0 MaTepuasa u MpuoOpPETEHUIO HABBIKOB SKCIIEPUMEHTAIBHON paboTHI.

Jlyia 3amoMuHaHUS JIGKIIMOHHOTO Marepuala (B TOM YHWCJI€ U B MEPHOJ MOJArOTOBKH K
3a4eTy) CTYAEHTY HEOOXOJUMO XOpOIIO 3HAaTh CBOWCTBAa MAaMATH M AKTUBHO IOJIb30BATHCS
MHEMOTEXHUYECKUMH TpPHUEMaMU, HM3BECTHBIMU M3 yueOHOoW aucuurianHbl «[lcuxonorus u
neaaroruka». Metoaudyeckue peKOMEHJAU M0 3allOMUHAHUIO MOKHO HalTH u B MHTepHere
M0 KJIIOYEBBIM CIIOBAM: «IaMSTh», K(MHEMOHHKA», «KMHEMOTEXHHKA», «KaK 3alIOMHUTH yUeOHBIN
Matepuan». JKenarenbHO TakKe O3HAKOMHUTBCS C IpPUEMaMHM KOHCIIEKTHMPOBAaHHS, T.€. CO
crocobaMM COKpaIlleHUs] 3alMUCH CIOB U CJIOBOCOYETaHHM, Hampumep, NPUMEHSEMBbIMU B
CJIOBapsIX U SHIUKIONEIUIX.

B ocBoeHMU AUCHUIUIMHBI MHBAJMIAMH U JIMIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pOBBsI OOJBIIOE 3HAYCHHWE MMEET HHIUBUAyalbHas ydeOHas pabora (KOHCYJIbTallUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE y4eOHOro MaTepHarna.

[Ipy mOArOTOBKE JOKJIAAa, KOTOPBIA MpeACTaBisieT co00i HaydyHOe COOoOIIeHuE,
CTYJIEHTBl TBOPYECKHU MPOBOJAST MOUCK JTUTEPATYPHBIX UCTOYHUKOB U X aHAJIU3 B COOTBETCTBUU
¢ BBIOpaHHOM TEMAaTUKOM.

JokJaan — 3T0 pe3ylnbTaT caMOCTOSTENbHON pabOThI CTYEHTA, MPEICTABISIONINNA CO00M
KpaTKOE YCTHOE U3JI0’KEHUE B TEUEHHH 5-8 MUHYT pe3yjbTaTOB TEOPETUUYECKOT0 aHalM3a WU
AKCIIEPUMEHTAJILHOIO HCCIEAOBaHUS B paMKaxX OINpeAesieHHOM HaydyHoM TeMbl. B xone
nyOJIMYHOTO JOKJIAAa CTYIEHT JOJKEH PacKpbITh CYTh aHAIM3UpPyeMoOW padOThl M BBICKa3aTh
COOCTBEHHBIE B3TJISABI HA paccMaTprBaeMble MPOOIEMBI.

[loaroroBka nokiIan0B HEOOXOAUMA B LENSIX NMPUOOPETEHUS CTYIEHTaMU HEOOXOAUMOMN
npohecCHOHANBEHOM MOArOTOBKHU, Pa3BUTHS YMEHHS U HAaBBIKOB CAMOCTOSITENILHOTO TMOHCKA U
aHaJIM3a Hay4YHbIX HCTOYHMKOB. C MOMOUIBIO JOKJIAJa CTYAEHTHI IPHU €ro MpOoCIylIMBaHUU
IIy0’Ke MOCTUTAIOT CIIOXKHBIE MPOOIEMBI Kypca, y4aTcsl JAKOHUYHO Mepecka3bIBaTh COACPKUMOE
HAy4YHBIX UICTOYHUKOB, 0000I1aTh BBIBOJIbI U JIEJIaTh 3aKJIIOUEHUE.

[ToarotoBka mdokiIaga CcrnocoOCTBYeT (OPMUPOBAHUIO YMEHHS TMOWCKAa Hay4HBIX
MCTOYHUKOB M PA3BUTHIO YMEHUS aHAJIM3UPOBATh HayUHbIE CTaThU M COOOIICHHUS.

KauecTBO noKIaga OLEHMBAETCS MO TOMY, HACKOJIBKO €r0 COAEPkKAHHE COOTBETCTBYET
3aJJaHHOW TeMe, KakHhe HCIOIb30BaHbl MEPBOMCTOYHUKH, HACKOJIBKO IIOCIEI0BAaTEIbHO OH
U3JI0KEH.

Pedepat — 570 pe3yabTaT caMOCTOSATENBHON PabOTHI CTYAEHTA, MIPEICTaBISIONINI cO00i
KpaTKOe M3II0KEHHE B MUCbMEHHOU (popMe MOTyueHHBIX Pe3yIbTaTOB TEOPETUYECKOTO aHAIH3a
OTpe/IeIeHHON Hay4yHOW TeMbl, TJleé aBTOp JOJKEH PacKpbITh CyTh HCCIIEIyeMOM MpoOiIeMbl,
MIPUBECTH CYIIECTBYIOIINE Pa3HbIe HAyYHbIE TOUYKU 3PEHHsI, BRICKAa3aTh COOCTBEHHBIE B3TIISIBI HA
paccMaTpuBaeMbie TPOOTIEMBI.

IIpu mnoaroroBke pecdepara, KOTOPBIA MpencTaBiseT CcOO0OH HayyHOe COOOIIeHHUE,
CTYIEHT JODKeH M3YyYuTh W 0000IIMTh HayuyHyl JuTepaTypy. Ha ocHOBe HU3y4eHHOTO
MaTepuana CTYJCHT pAacKphIBACT COJACpXKaHUE BBIOPAHHOW TeMbl pedepara, aKIEHTUPYS
BHMMaHUE Ha aKTyalbHbIE M TpOoOJEeMHBIE BONpOCHL. Pedepar momwken ObITh 0GOpPMIICH B
COOTBETCTBUU C TPEOOBAHUSIMU, PEABSIBISIEMBIMU JJI1 OPOPMIICHUS TUCHMEHHBIX padoT.



Hammcanne pedepara HEOOX0IUMO B IENSIX MPUOOPETEHUS CTYACHTaMH HEOOXOIUMOI
npodeCCHOHATBLHON TOJArOTOBKH, PAa3BHTUS YMEHHUS M HABBIKOB CAMOCTOSITEIBHOIO HAYYHOTO
noucka. C nmomoipto pedepara cTyleHT INTyOxke HNOCTUraeT Hauboiiee CIO0XKHbBIE MPOOJIEMbl
JUCHUTUIMHBL, YYUTHCS JAaKOHUYHO HM3JIaraTh CBOM MBICIH, JOKJIAAbIBaTh PE3yJIbTaThl CBOETO
TpyAa.

[TonroroBka pecdepara crmocodbcTByeT (OPMHUPOBAHUIO HAYYHOM  KYJIBTYpHl Y
BBIITYCKHUKA, 3aKPEIUVIEHUIO Yy HEro HAay4YHBbIX 3HAHUHM, Pa3sBUTHIO YMEHHUS CaMOCTOSITEIbHO
aHAJIM3UPOBATh Pa3IMYHbIC HAYYHBIE HICTOYHUKH.

Odopmnenue pedepara:

1. Pedpepat nomkeH UMETh CIEIYIONIYIO0 CTPYKTYPY: a) TUIaH; 0) BBEACHHUE; B) U3JI0KCHUE
OCHOBHOI'O COZIEpP>KaHUs TEMBI; C) 3aKJIIOUEHHE; B) CIIUCOK MCIIOJIb30BAaHHOM JIUTEpaTyphI.

2. O6umwmit 066EM — 8-10 ¢. OCHOBHOTO TEKCTA.

3. Ilepen HamucaHueM JOJDKEH OBITh COCTaBJIEH IIaH pabOThl, KOTOPBIH OOBIYHO
BKIIIO4YaeT 2—3 Bompoca. [lman He ciieayeTr M3IHIIHE NeTaanu3upoBaTh, B HEM IEPEUUCIIIOTCS
OCHOBHBIE, LIEHTPAJIbHBIE BOIIPOCHI TEMBI.

4. B nponecce HanucaHus pabOThI CTYJIEHT UMEET MPaBO 0OPaTUTHCS 32 KOHCYJIbTalUen
K IIPEIoJIaBaTesto.

5. B ocHOBHOW wyactu paboOTHl OONBIIOE BHUMAHHE CIEAYeT YACIUTh TITyOOKOMY
TEOPETUYECKOMY OCBELICHHIO OCHOBHBIX BOIPOCOB TEMbI, NPABHIJIBLHO YBS3aTh TEOPETUUYECKUE
MIOJIOKEHHS C TIPAKTHKOW, KOHKPETHBIM (DaKTUYECKUM U U (POBBIM MaTEPUAIIOM.

6. B pedepare 00s13aTeIbHO OTpaXkaeTcsi UCIOJIb30BaHHAs IUTEpATypa, KOTOpast sIBJISETCS
3aBEpIIAIOICH YaCThIO PAOOTHI.

7. Ocoboe BHUMaHUE CIEyeT YIAeIUTh 0(OPMIICHHIO.

8. IIpu 3amuTe pedepara BeicTaBisercs: nudhepeHnnpoBaHHAas OLIEHKA.

9. Pedepar, HEe COOTBETCTBYIOUIMH TpPeOOBAaHUSAM, MPEABSBIAEMBbIM K JAAHHOMY BHIY
paboThl, BO3BpAIIaeTCsl Ha JOPAOOTKY.

Pecdepats! BeimonHAOT Ha auctax ¢popmaTta A4. CTpaHHUIBI TEKCTA, PUCYHKH, (OPMYJIbI
HyMmepyroT. Tekct cnenyer nevarats mpudrom Ne 12 ¢ mHTEpBasioM MEXIy CTpokamu B 1,5
uHTepBasia. KauecTBo pedepara OIEeHMBAETCS 1O TOMY, HACKOJIBKO TIOJHO PacKpbITO
CONepKaHWE TEMbI, MCIOIb30BAHBI TIEPBOMCTOYHHUKH, JIOTHYHOE W  TIOCJIEIO0BATEILHOE
uznoxenne. OeHnBaeTcs U MPaBUIIBHOCTh 0100pa OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPaTyphl
(ccpuikm O TpaBwiIaM: (aMINIMM W WHUIHAJIBl aBTOPOB, Ha3BaHWE KHHUTH, MECTO H3JaHU,
U3JaTeIbCTBO, TOJ M3JaHMs, cTpaHuua). OOBEKTUBHOCTh OLIEHKM pabOThl MpernojaBaTeieM
3aKIJII0YAETCSl B ONPENIETICHUN €€ TOJ0KHUTEIbHBIX U OTPHIIATEIBHBIX CTOPOH, 110 COBOKYITHOCTH
KOTOPBIX OH OKOHYaTEeJIbHO OLEHUBAET IMpeJACTaBlIeHHY0 pabory. Ilpum oTpuuarensHoi
peneH3un paboTa BO3BpamaeTcs Ha J0pPadOTKY C TOCIEAYIONIMM TPEICTaBICHUEM Ha
MOBTOPHYIO ITPOBEPKY C MPHIOKEHUEM 3aMEUYaHUH, CJIeTaHHBIX MIPEIo1aBaTeNIeM.

B ocBoeHMM MUCHMITIMHBI WHBAIMIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyajbHas yuyeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJTHUTETIFHOE pa3bsICHEHNE YIeOHOTO MaTepuara.

WupuBuayanbHble KOHCYJNbTAlMM IO MPEIMETy SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIONINM WHAWBUIYAIH3ANN OOYYCHUS U YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy IpernojaBaTesieM MW OOy4arollMMCs HMHBAJIUIAOM WM JIMIOM C OrPaHWYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecrnevyeHue mo M CuuIianae (MoayJir0)

Hanmenosanue CIICIUATIbHBIX OCHaHIeHHOCTI) ClieaJIbHbIX Hepequb JIMIOCH3MOHHOI'O
HOMGHLGHI/II?'I HOMeH_[eHI/Iﬁ MporpaMMHOTO obecreueHus
YueOHBIC ayAUTOPHH TS Mebenb: yuebnas mebennb 1. Onepanuonnas cucrema MS
TIPOBEICHUS 3aHATUI TexHuueckue cpexcrea | Windows (© Microsoft
JIEKIIHOHHOT'O THITA oOyueHus: oKkpaH, mpoekrop, | Corporation).
(ayn. 230/212/317) KOMIIBIOTED 2. Mrerpuposantoe odrcroe




npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMMHOe oOecTieYeHUE IS
OpraHM3aIiK YIIPABISEMOTO U
6e3omacHoro gocryna B VIHTEpHeT.
4. IlporpaMMHOe obecrieueHue s
Oe3omacHoil paboTHI Ha
KoMIbloTepe — (paimoBBIN
AQHTHBHPYC, IOYTOBBIIl aHTHBUDYC,
Be0-aHTHBHPYC U CETEBOM DKpaH.

Y4eOHbIe ay TUTOPUH IS
MPOBEJICHUS 3aHITHI
CEMHUHAPCKOTO THUIIA,
TPYIIOBBIX U UHANBUIYATBHBIX
KOHCYJIBTAIINH, TEKYIIETO
KOHTPOJIS ¥ TIPOMEXYTOYHOM
aTTecTaluu

Mebensb: yueOHas MeOenb

TexHuueckue cpencTBa
oOydeHusi: DJKpaH, MPOEKTOP,
KOMITBIOTED

1. Onepaunonnas cuctema MS
Windows (© Microsoft
Corporation).

2. HTerpupoBaHHoe oducHOe
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMMHoOe obOecriedeHUE Ist
OpraHH3aliK YIPaBIsIEMOTo U
6e3omacHoro focryna B IHTEpHeT.
4. [IporpammHOE OOecTICUCHHE IS
Oe3omacHoit paboTHI Ha
KoMIbloTepe — (paitoBBIi
AQHTUBUPYC, TOYTOBBII aHTUBHUPYC,
Be0-aHTHBHPYC U CETEBOH IKpaH.

Yuebnsle aynutopun A21 u
A22 HOLI ICCH Kyo6I'Y s
IPOBEICHHS JTaOOPATOPHBIX
3aHATHN

OG6opyI0BaHKE: BHITSXKHBIC
mKapbl XUMHYECKHE,
3JIEKTPOILTUTKH JTaA00OPAaTOPHEIE,
3JIEKTPOHHBIE BECHI,
CYIIWIBHEIN mKad), pacTpOBBINA
AJIEKTPOHHBIA MHUKPOCKOT
CBEPXBBICOKOTO pa3pelIeHUst
JEOL JSM7500F, ciekrpometp
3JIEKTPOHHOTO MapaMarHUTHOTO
pesonanca JEOL JES-FA300,
yCTaHOBKa MarHeTPOHHOTO
Hanbuienus Q150T ES,
KCTaHOBKA JIJISI OCAXKICHHSI
toHkux rienok CCR Copra
Cube ISSA, ycTaHOBKa HOHHO-
rurazmerHoro HampuieHust CCR
Copra Cube ISSA

1. OnepannonHas cuctema MS
Windows (© Microsoft
Corporation).

2. nTerpupoBanHoe oducHoe
npuioxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmMHOe obecrieueHue Jist
OpTaHM3aINH YIIPABIIEMOTO 1
6e3omacHoro fgocryna B IHTEpHET.
4. [IporpammHOE OOeCTICUCHHE IS
Oe3omacHol paboTHI Ha
KoMIbloTepe — (palitoBbIi
AHTHUBUPYC, ITOYTOBBII aHTUBHPYC,
Be0-aHTHBHPYC M CETEBOH KpaH.

Jns

CaMOCTOSTEILHON

paboTbl  oOywarommxcs

npeaAyCMOTPCHBI IMOMCIICHHA,

YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTh «HTepHeT» M oOecreueHrueM JOCTymna B IEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCHUTETA.

HanmeHoBanue noMenieHui 1jis
CaMOCTOSATENIFHON PabOTHI
o0yJarommxcst

OcCHaIIEHHOCTb MOMEIICHUI JIJIs

CaMOCTOSTENFHON pabOTHI
o0yJaromuxcs

IlepedeHb MMLIEH3HOHHOTO
MPOTPAMMHOTO 00eCTICUeHUS

TTomemenue mis
CaMOCTOSTEITLHON PabOTHI
obOyJaroruxcst (AUTATBHBIN 3a71
Hayunoit 6ubnuorexn)

Mebensb: yueOHas meOenb
Kommnekt
Me0enn: KOMITbIOTEPHBIE CTOJIBI

O6opynoBanue: KOMITEIOTepHAS

npwitoxxenne MS Office (©
TEXHUKA € MOAKIIOYCHHEM K | b oo oo Corporation)
MH(OPMALIHOHHO- . 3. [IporpamMmMHoOe obecrieucHue
KOMMYHUKAITHOHHOUN CETH | ;111g opranusam
«/HTepHeT» W JOCTYyIOM B YIPaBISIEMOr0 ¥ 6E30MaCHOTO
SJICKTPOHHYIO I/IH(l)OpMaL[I/IOHHO' JOCTyIa B I/IHTepHeT.

CHCI.[HaJ'IHl%HpOBaHHOﬁ

1. OnepannonHas cucrtema
MS Windows (© Microsoft
Corporation).

2. NnTerpupoBaHHoe oducHOe




00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOM OpraHu3aIuy,
BeO-KaMephl,  KOMMYHHKAIIMOHHOE
obopysoBanue,  OOECICUMBAOIICS
JIOCTYTI K CETH MHTEpHET (TIPOBOTHOE
COCIMHCHHE u OecTpoBOTHOE
coenuHenue 1o rexHonorun Wi-Fi)

4. IlporpamMmmHOe oOecricucHHe
quist Ge3omacHOW paboThl Ha
KoMmIptoTepe —  (aiinoBbIid
AHTHUBHPYC, MOYTOBBIN
aHTUBUPYC, BeO-aHTHBUpPYC H
CETEBOM KpaH.

ITomemmenue gis
CaMOCTOSITEITEHOM paboTHI
obyqaromuxcs (ayn.203)

Mebenb: yueOHas MeOenb

Kommiekt CIIeIIMAIM3UPOBAHHON
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAS
TEXHUKAa C  TOJAKIIOYEHHEM K
MH()OPMAITHOHHO-
KOMMYHHKAIIMOHHON ceTn
«HHTepueT» "u JIOCTYIIOM B
AJIEKTPOHHYIO WHPOPMAITHOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTeIbHOM OpraHu3aluy,
BeO-KaMepbl,  KOMMYHHKAIHOHHOE
obopynoBaHue,  oOecrieunBaroIIee
JOCTYII K CETH MHTEPHET (IIPOBOIHOE
COETMHEHHE u OecrpoBOIHOE
coenunenne mo Texuonorud Wi-Fi)

1. OmepaunonHas cuctema
MS Windows (© Microsoft
Corporation).

2. HTerpupoBaHHoe oducHoe
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmmMHOe obecriedeHne
JUISL OpTaHU3alnuN
YIPaBIsIEMOT0 B OE30TIaCHOTO
noctyna B MIHTEepHeT.

4. [IporpamMHOE oOecTieueHNE
Ut Oe3omacHoi paboThl Ha
KOMITbIOTEpE — (ailjIoBBIN
AHTUBUPYC, IIOYTOBBII
AQHTUBUPYC, BeO-aHTUBHPYC U
CETEBOM KpaH.




	Бузько произ неор мат
	РПД_Производство и модификация неорганических наноматериалов_Бузько_ФГОС3++_2024.pdf

