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Choucox AOKYMEHTOB U MaT€pua’jioB

. Ilepedenp TUIaHUPYEMBIX pPE3yIbTaTOB OOY4YEHHS IO JTUCHMIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMU  Pe3yJIbTaTaMU OCBOCHHUSI 00pa30BaTeIbHONM MPOTrPaMMBI

. llenb 1 MeCTO TUCLUIUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM MporpaMMbl

. Conmepxxanue paboueit mporpaMmbl (00bEM AUCHMIUIMHBI, TUIBI W BUIBI YYEOHBIX

3aHSATHHA, yIeOHO-METOIMIECKOE 00ECIICYCHHE CaMOCTOSTEIIBHON pabOThl 00YJArOIINXCSI)

. q)OHZ[ OLCHOYHBIX CPCACTB 110 JUCHUIIIIMHE

4.1. IlepeueHb KOMNIETEHLIMH C yKa3aHHEM OJTamoB HX (OPMHPOBAHHUS B IpoLECCE
OCBOEHHUSI 00pa3zoBarenbHOM mporpaMMbl. OmnucaHue TMoOKa3aTtenel U KpUTEpUEB
OLICHMBAHMSI KOMIIETEHIIMI Ha pa3IUYHBbIX 3Tanax UX (HOPMHPOBAHMS, ONMHCAHHME IIKAJ

OLICHMWBAaHUA

4.2. TunoBble KOHTPOJBHBIC 3aJaHUS WM HHBIC MaTepUANIbl, HEOOXOUMBIC TSI OIICHKH
3HAaHWUW, YMEHWW, HABBHIKOB U OMbBITA JIESITEIBHOCTH, XapaKTePU3YIOMIUX JTaIlbl
(dhopMuUpOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHHUS 00pa30BaTEIBHON MPOTPAMMBI.
Metoandeckue mMaTepHalibl, ONPENSSIONIne MPOIEAyphl OICHUBAHUS 3HAHUH, YMEHUH,
HAaBBIKOB U  OIbITAa JEATENbHOCTH, XapaKTePU3YIOIIMX ATanbl  (HOPMHUPOBAHUS

KOMIIETEHIINH

4.3. Peiimune-nian oucyuniuHul (npu Heobxooumocmu)

. YyeObHOo-MeToqu4eckoe 1 HH(POPMAIIMOHHOE 00ecriedeHNE TUCITUTUTHHBI

5.1. TlepeyeHb OCHOBHOHM M JOTOJIHHUTEIIBHONW YYEOHOU JHUTEpPaTyphbl, HEOOXOIUMOM IS

OCBOCHUMA AUCLHHITJINHBI

13

5.2. Ilepeyens pecypcoB HH(PpOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT™ u

IporpaMMHOI O O6CCH€‘I€HI/I5[, HCO6XOI[I/IMBIX JJIs1 OCBOCHUS JUCHUITIINHBI

14

. MaTepI/IaJILHO-TeXHI/I‘IeCKaH 6333, H606XOI[I/IM3.$I AJI1 OCYIICCTBJICHUS O6paSOBaTCJ'ILHOFO

nponecca 1o AMCuUIlInHe

15




1. TlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH S MO TUCIUIIHHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOMN MPOrpaMMbl
(c opuenmayuel Ha Kapmvl KOMNEMeHYuUll)

[Ipu usydennn TucHUIUIMHBI «PU3NYECKNE OCHOBBI HAHODJIEKTPOHUKHUY Y 00Y4arOIIErocst JOJIAKHbI
(bopMUpPOBATHCS CIEAYIOMINE KOMIIETCHIIHH:
IIK-1 —cnocoGHOCTh MOHUMATh TPUHIIHAITEI PAO0OTHI ¥ METO/IbI SKCIUTYaTaIl[ii COBPEMEHHOMN

PaaMOdIIEKTPOHHOM M ONITUYECKOM anmaparypsl;
IIK-2 — crmocoOHOCTh UCTIOJIE30BAaTh OCHOBHBIC METOIbI paJH0(DU3HUECKUX U3MEPEHUH.

B pe3ynbraTe ocBoeHus: 00pa3oBaTeabHOM MpOrpaMMbl 00yJaromuics J0JIKEH OBIAETh
CIIEAYIOIIMMU pe3yabTaTaMyi 00y4eHHUs MO TUCIUIIINHE!
Drarbl Pe3ynbrarer oOyueHus Komnerenuus
OCBOEHUS
1-#t sran 3HaTh KBAHTOBBIE OCHOBBI HaHOAMeKkTpoHukH U | [1K-1, TTK-2
MOJIEKYJISIPHOU 3JIEKTPOHUKH
3HaHUs 3HaTh OCHOBHBIC HAIIPABJICHUS PA3BUTHS M TUITBI HAHO U
MOJIEKYJIIPHBIX YCTPOUCTB
3HaTh GU3UKO-XUMUYECKHE TIPUHIIUIIBI CTPOCHHSI HAHO
Y MOJIEKYJISIPHBIX CTPYKTYpP  JIJISl DJICKTPOHUKH.
3HaTh NPOILIECCHI MEPEHOCA 3aps/ia B HAHOYACTUIIAX. [TK-1, TIK-2
3HaTh OCHOBHBIE MOHATHSI KBAHTOBON MEXaHUKHU
MOJIEKYJ U TBEPABIX Tel.
3HaTh TeopeTHueckne OCHOBBI (uznueckux metonoB | [IK-1, TTK-2
pacdera HAaHOYACTUL. 3HAaTh OCHOBHbBIE TOHATHS
KBAaHTOBOM MEXaHMKH MOJIEKYJ U TBEPJBIX TEI
3HaTh HEOOXOTUMBIX JJIS1 MOJEIUPOBAHUS
MOJIEKYJISIPHBIX M HAHO YCTpOUCTB Ha OBM

2-i1 oTamn YMeTh NPaKTUYECKHU UCIIOJIB30BaTh 3AKOHBI ITK-1, TIK-2
MOJIEKYJISIPHON MEXaHUKU U1 UCCIIEeI0OBaHUS
Ymenus YMeTh uccneaoBaTh CTPYKTYpPHBIE U JIEKTPOHHbBIE
XapaKTEPUCTUKN HAHOAJIEKTPOHHBIX CTPYKTYP.
YMeTh NPOBOJUTH PACUEThl HAHOYACTHII IIK-1, TIK-2
HCCIIEIOBATh CTPYKTYpHBIE u anekrponnsie | [TK-1, TTK-2
XapaKTePUCTUKHU HAHO3JIEKTPOHHBIX CTPYKTYD;
BBITIOJIHATh PACUYeThl HAHOYACTHI[ C MPUMEHEHHEM
COBPEMEHHBIX  KOMBIOTEPHBIX  METOJOB  YMeETh
WCII0JIb30BaTh CTaHAApPTHBIE MPOrpaMMBbI ISl pacyera
CTPYKTYphl HAHOMATEpUaJIOB HAa KOMIIBIOTEPE

3-i aTamn Bnanets OCHOBOM MOJICITUPOBAHUS rpadena, | I[1K-1, I1K-2
(dymiepeHa, yriepoIHbIX HAHOTPYOOK
Bnanets Brnagers wmetronom MonekymspHoit wmexanuku s | [TK-1, [TK-2

HaBbIKAMH | paCuUC€TOB HAHOYACTHUI]

Bnaners mnporpammamu  pacueta crTpykTypHbix U | IIK-1, TTK-2
TEPMOJIMHAMHYECKUX XapaKTEPUCTUK HAHOMATEPUAJIOB




2. eab 1 MecTO AMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

JucuuminHa «®u3MuecKkue OCHOBBI HAHOMIEKTPOHUKW» OTHOCHUTCA K 6apuamueHoli 4YacTu
pabodero yaeOHOTO IIaHa.

Jucuunnuna u3zydaerca Ha 3 Kypce B o cemectpe. JlaHHBIA Kypc NMpeaHa3HayeH Ui CTYIACHTOB
nanpasienus 03.03.03 «Pagnoduzuka»

]_IGJII/I I/I3yIIeHI/I$I JOUCHUIIJINHBIL. «CDI/BI/ILIGCKI/IC OCHOBBI H&HOBJICKTpOHI/IKI/I»

Lenpto y4eOHON TUCIMILINHEI SBISETCS (POPMUPOBAHHUE Y CTY/ICHTOB 3HAHUM, HABBIKOB M YMEHUH,
MTO3BOJISIFOIIME CAMOCTOSATEIBHO IPOBOAWTH aHATU3 pPaOOThI HAHOAJIEKTPOHHBIX CHUCTEM, MPUHITUIIBI
pacdeTa MpOCTHIX DJIEKTPOHHBIX HAHOCTPYKTYP.

Kypc «®usnyeckue OCHOBbI HAHOAJIEKTPOHHKU» M3y4aeT OOIIMX BOMPOCHl TEOPUU DPABIUYHBIX
HaHOBJ'IeKTpOHHI)IX YCTpOﬁCTB, OCHOB KBaHTOBOI\/'I T€0pI/II/I MOJ'IGKYJ'I W HaHO4YaCTHII, BKJIIOYadA pacqum
MOJIEKYJI METOJOM MOJEKYJISIPHOH MEXaHWKH, pPacCMaTPUBAET BOMPOCHI HCCIEIOBAHUS CTPYKTYPHI
HaHOYACTHUI: (YyJUIEpeHOB, TpadeHa, YIIEPOJHBIX HAHOTPYOOK, TOJUMEPHBIX W MOJICKYISIPHBIX
MOJTYITPOBOTHUKOB.

I[J'ISI yCBOGHI/IH JOUCLUITIJIINHBI 06y‘la€MI)H71 JOOJIDKEH BJIAACTH COBpeMeHHLIMI/I BBIYHUCIINTCIIBHBIMU
cpeacTBaMu U oOsiagath 0a30BOM MareMaTH4ecKOoW M (U3NYECKOM MOArOTOBKOM B pamMKax H3Y4EeHHs
CJ'IG)IYIOHH/IX JUCHUINIIMH: XUMMUA, (1)1431/11(3 TBep)IOl"O TEIa, Q)HSquCKaH 158 HOJ'IYHPOBO)IHI/IKOBaH
JNIEKTPOHHMKA, MOJIEKYJsipHast (u3uKa, ONTHKA, MaTeMaTWYecKWil aHamu3, auddepeHaiIbHbIe
ypaBHeHI/IH, aJIFOpI/ITMI)I U SA3BIKA HpOFpaMMI/IpOBaHI/ISI, YUCJIICHHBIC METOABI W MATECMATHUYCCKOC
MO/IETUPOBAHHUE.

UToObI TPUCTYNMUTh K M3YUYCHHUIO JUCHUIUIMHBI OO0y4JaeMbIi JIOJDKEH BJIaJeTh OCHOBHBIMH
MOHATUAMH (DU3UKM W METOJaMH MaTeMaTHYECKOTO aHalv3a, JIMHCHHOW anreOphl, KOMOMHATOPHKH,
WH(POPMATUKN U OCHOB DJICKTPOHUKH, a TAK)KE BJIQJIETh MPAKTHUYECKUMH HAaBBIKAMH C OTNEPAIMOHHBIMH
cucremaMmu DBM - Linux, Windows, Ms. Office, a Taxke MIOKHBI 3HaTh XOTS OBl OJIUH
aITOPUTMUYECKHH S3bIK BEICOKOTO ypoBHs (Maple, Matcad, Matlab u mp. )

[To mpeameTy U METOy CBOMX MCCIEIOBAHUN JaHHBIM KypC TECHO CBSI3aH C TAKUMU IMPEAMETaMHU
kak «WHpopmaruka», «AtomHas ¢usnuka», «Ontukay, «OOmas xumus», «DU3HYECKHE OCHOBBI
ANIEKTPOHUKU» U CIOCOOCTBYET (POPMHUPOBAHUIO Y OYAYIIMX CICIHAIUCTOB MPUHIIMIIOB (GU3UUYECKOTO H
WH)KEHEPHOTO IMMOJX0Ja K OILIGHKE BO3MOXKHOCTEH HCIIOJb30BaHHMS HAHOMATEPHAIOB B KOHKPETHBIX
AJIEeMEHTaX U YCTPOHCTBAX AJICKTPOHHOU TEXHHKH.

[IpeagycMOTpeHHBIE TNPOTPaMMON 3HAHUSA SBISIOTCS 0a30M Ui TMOCJCAYIONIETO PeIIeHUs
CIeIUaJIuCTaM1 HaYYHBIX U MH)KCHEPHBIX 3a/1a4 U (POPMHUPOBAHUS KBATU(DUIIMPOBAHHBIX CIICIIUATIUCTOB.

3. Copepxanue padoueil mporpamMmsl (00beM THCHHUILINHBI, TUNIBI M BUAbI Y4eOHBIX
3aHATHH, y4eOHO-MeToAuYecKoe o0ecneyeHne CaMOCTOATeIbHOI padoThl 00y4aroMXCs)

Copepxanue paboueil mporpaMmmsl npeactasieHo B [Ipunoxennn Ne 1.



4, D oHJ OLIEHOYHBIX CPEaACTB 10 JIUCHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAIOB UX (l)OpMI/IPOBaHHH B IIpoiecce 0OCBOCHUSA
06pa3OBaTeHBHOﬁ nporpamMmmal. Onucanne noxkasareje u KPpUTEPUEB OICHUBAHUA
KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, OINMCAHHuE IIKAJ OCHUBAHUSA

Koxa u ¢popmynupoBKa KOMIETEHINH
IIK-1 —cnocoGHOCTh MOHUMATH TPUHIIMITEI PAOOTHI K METO/IBI SKCIUTyaTaIliH COBPEMEHHOM

PaaMOdIIEKTPOHHOM U ONITUYECKOM aIlapaTypsl

Oran [Tmanupyemsbie pe3yabTaThl 00yUeHUS Kpurtepuu oreHuBaHus

(YpoBeHb) (mokazarenu JOCTHKEHUS 3aJaHHOTO YPOBHS pe3yIBTATOB O0yUEHUS

OCBOEHUS OCBOEHHS KOMIIETEHIIN) «He

KOMITETESHIIN «3a4TEHO»

u 3a4TEHO»

ITepBblii aTan 0-59 60-100
3HaTh KBAHTOBBIE OCHOBBI HAHODJIEKTPOHHUKH | OAJIIOB OaytoB

1 MOJIEKYJISIPHON 3JIEKTPOHUKH

3HaTh OCHOBHBIC HAMIPABIICHUS Pa3BUTHUS U
THIIBI HAHO U MOJIEKYJIIPHBIX YCTPONCTB
3HaTh  PU3UKO-XUMHYECKUEC MPUHIIMIIBI
CTPOSHUS HAHO W MOJICKYJISIPHBIX CTPYKTYP
JUTS DITEKTPOHUKH.

3HaTh TpOIECCHl  TEepeHoca  3apsama B
HaHOYaCTHIAX,

OCHOBHBbIE IIOHATHS KBAaHTOBOM MeEXaHHKHU
MOJICKYJT ¥ TBEPIBIX TEI.

Bropoii sTan | YMeTh NpakTUUECKH UCIIOIb30BaATh 3aKOHBI 0-59 60-100
MOJIEKYJISIPHON MEXaHUKH JUISI UCCIEIOBAHUA | GaJIIOB 0aJIJIOB
YMeTe  uccnenoBaTh  CTPYKTYpHBIE U
3JIEKTPOHHBIE XapaKTEepPUCTUKHU

HaHODJIEKTPOHHBIX CTPYKTYP.
YMeTh TPOBOANTH pacueThl HAHOYACTHII

Tperuii ostan | Bmagers ocHoBoii MomenupoBanust rpadena, | 0-59 60-100
(hymnepena, yriaepoIHeIX HAHOTPYOOK 0aJLIOB 0aJJIOB

IIK-2 — criocoOHOCTE HMCMOJIB30BATh OCHOBHBIE MCTOIBI pa,Z[I/IO(i)I/ISI/I‘IeCKI/IX I/ISMCpCHI/Iﬁ

Otan [Inaaupyemsie pe3ynbpTaThl 00ydIeHUs Kpurepun oueHuBanus
(ypoBens) | (mokazatenu JOCTHXKEHUS 3aJaHHOTO YPOBHS pE3yIBTATOB OOyUEHUS
OCBOCHUS OCBOEHUSI KOMIIETEHIIHI)

KOMIIETEH «He 3aureno» «3a4TEHO»

LUHU

ITepBoiit 0-59 6annos | 60-100 Ganmos

JTan 3HaTh TEOPETHYECKHE OCHOBBI (PU3UUECKHX

METO/IOB pacuera HaHOYACTHLI.
3HaTb OCHOBHBIE TIOHATHS  KBAaHTOBOH
MEXaHHUKH MOJIEKYJI U TBEPABIX TEll

3HaTh HEOOXOIUMBIX JJIS1 MOJIETUPOBAHUS
MOJIEKYJIIPHBIX M HAHO YCTPOMCTB Ha OBM

Bropoit YMers  uccnegoBaTh — CTpyKTypHble U | 0-59 GamioB 60-100 Gasu1oB




3Tar 3JIEKTPOHHBIE XapaKTEPUCTUKU
HaHOBJIEKTPOHHBIX  CTPYKTYpP; BBIIIOJIHATH
pacyersl HAHOYACTHUL C IPUMEHEHHUEM
COBPEMEHHBIX KOMBIOTEPHBIX METOJI0B
YmMers HCIIOJIb30BATh CTaHJapTHbIE
IporpaMmbl  JUIsl  pacdyera  CTPYKTYpBI
HaHOMAaTEpUaJIOB HAa KOMIIBIOTEPE

Tperuii Brnagers MeTomoM MonekyiaspHoi Mexanuku | 0-59 GauioB 60-100 6ayuioB
JTaI JUTSL PACYeTOB HAHOYACTHI]
Buaners IporpamMMaMHu pacuera

CTPYKTYPHBIX u TEPMOJUHAMUYECKUX

XapaKTCPHUCTHUK HAHOMATEPUAJIOB

Kputepusimu orieHuBaHUs SBISIOTCA Oajlibl, KOTOPbIE BBICTABISIOTCS MPENOJIaBaTeIeM 3a
BHUJIBI JICSITENIBHOCTA (OIICHOYHBIE CpEJACTBA) TIO WTOraM H3ydeHus Mojayied (pas3zesion
JTUCIUTUTUHBI ), IEPEUYUCIICHHBIX B PEUTUHT-TIJIAaHE TACIIUTUIAHEIL.
[[Ixanbl OllEHUBAHUA:
0714 3auema:
3auTeHo — oT 60 10 110 peitTuHroBbIx 6ayoB (BKiItouYas 10 MOOHIPUTENbHBIX OallIOB),
He 3a4TeHO — OT () 10 59 PeUTUHTOBBIX OAIIIOB).

4.2. TunoBbie KOHTPOJIbHBIE 32/IAHUS WJIH UHbIE MAaTEePHUAJIbl, HeOOXOAUMBbIE 1JIS1 OLEHKHU
3HAHM I, YMEHH, HABBIKOB H OIBITA AeATEIbHOCTH, XaPAKTEPU3Y LM X 3TAIbI
¢dopmMupoBaHUsI KOMIIETEHUMH B Ipollecce 0CBOCHUS 00pPa30BaTeIbHON NPOrPaMMbl.
MeTtoanyeckue MaTepuaJibl, ONpeaessiionye npoueaypbl OeHMBAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA AeITEJIbHOCTH, XapaKTePU3YIOLIMX 3Tanbl GopMUpPOBaAHUSA

KOMITeTeHIM I
Drarnsl Pe3ynbrarel oOydeHust Komnierennust | OuieHOYHbIE CpeaCTBA
OCBOEHUS
1-i sTan 3Hath  kBaHTOBbie  ocHOBHI | [IK-1, ITK-2 3amuTa 1a00paTOPHBIX
HaHORJIEKTPOHUKH u pabor, Tekymue npoBepku
3HaHus MOJICKYJISIPHOM 3JIEKTPOHUKHU KOHCIICKTOB, H3y1CHUA
3HaTh OCHOBHBIE HAIIPABJICHUS JIATEPATYPBI, TECT, ONPOC,

Pa3BUTHS U THIIHI HAHO U 3a1eT.

MOJIEKYJISIPHBIX YCTPOMCTB
3HaTh PU3UKO-XMMUYECKHE
HPUHINIBI CTPOCHUST HAHO U
MOJICKYJSIPHBIX CTPYKTYp — JUISt
AIIEKTPOHUKH.

3Hath  mponeccel  nepenoca | I1K-1, TTK-2
3apsijia B HAHOYACTHIIAX.

3HaTh OCHOBHBIE OHATHUS
KBAaHTOBOM MEXaHUKU MOJIEKYJ
U TBEpAbIX Tell.

3Hath Teopernueckue ocHoshl | [TK-1, TTK-2
(¢u3nYecKux METOJ0B pacyera
HaHOYacTUI.3HAaTh  OCHOBHBIE
MOHATUSL KBAHTOBOH MEXaHUKHU
MOJIEKYJI U TBEPJIBIX TeI

3HaTh HEOOXOMMBIX ISt




MOJIEJIMPOBAHUS MOJIEKYJIIPHBIX
1 HaHO ycTpoiicTB Ha OBM

2-1 sTan YMeTh npakTUYeCcKu [K-1, I1K-2 3amuTa J1abopaTOPHBIX
UCTIOJIb30BATh 3aKOHBI paboT; KOHTPOJILHBIE

Ymenus MOJIEKYISIPHOM MEXaHUKH JIJIsI paboThI; TECTHI; 3a4eT
MICCIIEIOBAHMS

YMeTs uccienoBarhb
CTPYKTYpHBIE U JIEKTPOHHbIE
XapaKTEPUCTUKHU
HAHO3JIEKTPOHHBIX CTPYKTYD.
Ymers  mpoBoauTh  pacuets | [1K-1, TIK-2
HaHOYaCTHUIL

uccrnenoBatb  crpykrypueie  u | [1K-1, T1K-2
AJIEKTPOHHBIE  XapaKTEPUCTUKHU
HaHODJIEKTPOHHBIX  CTPYKTYP;
BBIITOJIHATH pacyeTsl
HAaHOYACTHUI[ C TPUMEHECHUEM
COBPEMEHHBIX KOMBIOTEPHBIX
METOJOB YMETHL HCIIOIL30BaTh
CTaHJApTHBIE TIPOTPaMMBI ISt

pacdera CTPYKTYPBI
HaHOMAaTEepPHAJIOB Ha
KOMITbIOTEpE
3-#1 aTan Bnanern ocuoBoi | I1K-1, TIK-2 JIaGopaTopHbIe paOOTHI;
MO/ICTTUPOBAHMS rpadeHa, KOHTPOJIbHBIC PAOOTHI;
Brnanerts ¢bymiepena, YIJICPOTHBIX TECTBI; 3a4eT.
HaBBIKaMHU HAHOTPYOOK
Biagers MmetonoM | I1K-1, ITK-2

MOJ'IGKy.]'IprHOfI MCXaHUKHN OJId
Pacu€TOB HAHOYACTHI]

Bnagets nporpammamu pacuera | [1K-1, ITK-2

CTPYKTYPHBIX u
TEPMOAMHAMUYICCKUX
XapaKTEPUCTHK
HaHOMAaTEPHAJIOB
4.3 PeliTUHT-TVIaH IMCHUILTHHBI (IPH HEOOXOAMMOCTH)

PeliTuHIr—1171aH AU CHMITIIMHBI MPpEACTAaBJICH B ITPUJIOKCHUHN 2.

Bonpocsl st 3auera
3auer sABISIETCS OLICHOYHBIM CPEJCTBOM 3aBEPILAOIIETO ATara OCBOCHUSI KOMIIETEHIUH.

HpI/IMepHLIe BOIIPOCHI I 3a4UCTa:
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OcHOBHbBIE TEPMUHBI U ONPEEICHUS MOJIEKYIAPHON U HAHOAJIEKTPOHUKU

Hcropus pa3BUTUS HAHOTEXHOJIOTHH

Knaccudukanus u GpyHKIME MOJIEKYISPHBIX 3J€KTPOHHBIX YCTPOUCTB

Mesoduzuka. OcoOeHHOCTH (U3NKHA HAHOCOCTOSHHSL.

[lepcnieKTHBBI U TPOOIIEMBI Pa3BUTHS HAHOAIEKTPOHUKHU

Ponb noBepxHoctu HaHOUacTull . O0Ias XapaKTEPUCTUKA HAHOCOCTOSIHUSL.
Oco0GeHHOCTH TTOBEPXHOCTH HAHOYACTHUII M €€ BIMSHHUE Ha (3. CBOCTBA

YHUKaJIbHBIE ONITUYECKHE CBOMCTBA HAHOCTPYKTYP

YHUKaJIbHBIE MEXaHUYECKHUE CBOWCTBA HAHOCTPYKTYP

MEPCIIEKTUBBI MOJIEKYIISIPHON HAHOAJIEKTPOHUKHU U CIUHTPOHUKHU

OmnpeneneHne HAHOCTPYKTYPBI € TO3UIUH (PU3UKK U XUMHUH TBEPJOTO Tela.
Tepmoannamuueckas 00ycI0OBICHHOCTh 00pa30BaHUsl KJIACTEPOB U HAHOYACTHIL.
3aBUCUMOCTb TEMIIEPATYpPhI IJIABJICHUS OT pa3Mepa HaHOYACTHII.

3HaueHue OBEPXHOCTHOIO HATSKEHUs Ha TPaHUIaX MOBEPXHOCTH HAHOMATEPUAJIOB.
TpaHcnopTHBIE SIBI€HHS, MPOLECCHl MEpEeHOca UMITYJbCa, TeIUla , 3aps/IoB U MAacchl B
HU3KOpPa3MEPHBIX CUCTEMAX.

Bnusinue pasmepHbix 3¢ ¢pekToB Ha (U3UKO-XUMHUYECKHE CBOMCTBA Tel. 3aBUCHUMOCTD
JTUBJIEKTPUUECKON MPOHUIIAEMOCTH M IIUPUHBI 30HBI MPOBOJMMOCTH HAaHOMATEpPHAJIOB
OT pa3Mepa 4acTHII.

Ocnumupyronuii xapakTep (pu3ndecKux CBOWCTB HAHOKIIACTEPOB

. DIIEKTPOHHAs CKaHUPYIOLIas TEXHUKA.

@da3oBble paBHOBECHS M TepMOJMHaMMKa. BnusHue pa3zmepa wactun Ha (azoBoe
paBHOBecHe. KOHIEHCAITMOHHBIN METOI.

Mexanndeckoe n3MenpbueHne. MexaHOXUMUYECKU CUHTES.

CuHTE3 B yCIOBHSX YIBTPAa3BYKOBOIO BO3JIEUCTBUS U YAAPHBIX BOJIH.

DIEKTPOAYrOBBIE U AIEKTPOXUMHUYECKUE METO/IBI B3PhIBA ITPOBOJIOK.

XHWMHYECKHE METOJBl CHHTE3a OPraHMYECKUX HaHoMarepuanoB. [lmazmoxumuueckuii
cuHte3. HampaBiieHHBI CyTpOMOJIEKYISIPHBINA CUHTE3.

MonexkynspHO-IydeBasi SIUTAKCHS.

Camoopranuzaiiys 1 caMocOopka HAHOMaTEpUAIOB.

Hanonurtorpadus.

DIIEKTPUYECKUE ,0NITUYECKNE U MEXaHNYECKUE CBOMCTBA HAHOYACTUL.

DIEKTPOAYrOBBIE U AIEKTPOXUMHUUECKHE METOIbI B3pbIBA IIPOBOJIOK.

TpyOuatbie CTPYKTYpBHI.

I'padensr , rpadanbl U UX aHAIOTH.

DNEeKTPOHHBIE YCTPOMCTBA HA OCHOBE JIETUPOBAHHBIX HAHOTPYOOK.

HanoBosiokHa 1 HAHOTPYOKH YJIepOoIHbIE HAHOTPYOKH.

CuHTe3 HaHOTPYOOK.

I'pacdenoBas anekTpoHUKA.

CuHte3 rpadeHOB .

Oymnepensl U QyIepeHONOA00HbIE CTPYKTYPHI .

TexHOJ0rHs MOJTUMEPHBIX, MOPUCTHIX, TPYOUATHIX U OMOJOTHYECKUX HAHOMATEPHAJIOB.

. J1HK snexTpoHuka.

B pamkax WCIOJIb30BAHUS MOJYJIbHO-PEHTHHTOBOM CHUCTEMBI OOYYeHHS U OICHKHU
yCIIEBAEMOCTH CTY/IEHTOB UTOTOBAsl OIEHKA 3HAHHWI CTyJAEHTa MO TUCIUIUIMHE MPOU3BOJIUTCS IO
CyMMe 0aJioB, TMOJNyYEHHBIX B paMKaX TEKYIIEro U pPyOeKHOTO KOHTPOJS 3HAHWM, yMEHUH U
HABBIKOB B TEUEHUE CEMECTpa, U OAIJIOB, MOJyYEHHBIX Ha 3a4eTe.

3a paboty B cemecTtpe cryAeHT moiydaer n0 100 GamnoB 3a BBIMIOJHEHUE 33JaHUN B pamMKax

TEKYIIEro

U pyOEKHOTO KOHTPOJI M JIOTIOJIHUTENbHO 10 10 OaiioB 3a pe3yabTaThl y4acTHsl Ha

CTY/IEHYECKOH Hay4YHOU KOH(pEepeHIH 1o (PU3HKe.



KonTpoabHas padora
Bcero B kaxxgom moayne mo 1 KOHTPOJIBHOW paboTe, Kaxkaas U3 KOTOPHIX OLIEHHBAETCS
MakcuManbHO B 15 1 B 20 6amnoB. KontponbsHast pabota cocTouT U3 3 witH xe 4 3a1aHuil.

Bapuant 1 konTpobHOM padoTsl Nel
Kontponbnas padota Nel coctout u3 3 3amanuid,
[MocTpouTs 1 paccyrTaTh MOJICKYJIBI B IporpammHoii cpene HyperChem:
1) PaccuuTarth MOJEKYNy JOHOpPa M aKIENTOpa METOJOM MOJICKYJISIPHOH MEXaHUKU B

npubmmkernn MM+ ¥ HaliTH ONTUMABHYIO TE€OMETPHIO MOJICKYII: TETpaTHO(yIbBaIcHA

(TT®) u acpanprena ACD.
s c H n u C C/B £ ) "
[} c ¢ L
S ‘G C £ £ C H
" H o ¢ . Eoe c
. ¢ S . © CL ) cr .E ; g
W CC ¢ ¢ 5 “u
8 " £ o H
Puc. 1 — Onmumuzuposannasn monexyna Puc.2 — Onmumuzuposannasn monexyna
mempamuoghynveanena acganvmena

2) Paccumrtare moreniman wonusanuu (ITM) m cpomctBo k snekrpony (CD) reomerpuio,
JTUTIOJTBHBIA MOMEHT MOJIEKYN JAOHOpa M akientopa merogomM RHF PM3 ¢ ontumuzanmeit
TEOMETPHH.

3) Boruncnuth sHepruio kBazuypoBHs depmu 1oHOpa U aKLENTOpa U OTPA3UTh ATO HA
SHEPreTUYECKON quarpamme.
4) Paccunrtarh muprHy 3anpenieHHoNl 30Hbl C Y4€TOM SKCUTOHHOM MOMPaBKU.

Kpurepuu onenku (B 6a/u1ax): 3a KaK/J10€ 3aJaHUC BHICTABISACTCS MAKCUMYM 5 0ajlIoB.
Kputepuu o1ieHku 3a 0JIHO 3a/laHUE:
- 5 6anioB BBICTABIIAETCS CTYACHTY, €CIIU 3ajlaya peuieHa adCoJIF0THO BEPHO;

- 4 Oajula BBICTAaBIISICTCS CTY/AEHTY, €CIIM IIPH BEPHOM PEIICHHH B OOIIEM BHIE JOIyIIeHa
omuOKa B YHCIOBBIX pacyeTax WJIM NpU NPABHIBHOM OTBETE OIYIIEHbl HEKOTOPBIE
MPOMEXYTOYHBIEC ITAlbl PELICHUS WJIM JOIMyIIeHa HENPHUHIMIUAIbHAS OIIMOKAa B MCXOJHBIX
ypaBHEHHUSIX;

- 3 Oauia BBICTAaBISETCS CTYICHTY, €CIIM OTCYTCTBYET OJHO M3 HEOOXOIMMBIX HCXOJHBIX
yYpaBHEHHMH WM JOMNyIleHa NpPUHIMIINAIbHAS OIIMOKa B HCXOTHBIX YPaBHEHHUAX, HO
MIPUCYTCTBYIOT NMPaBUIIbHBIE PACCYKJIEHHMs U JEWCTBUS, HAlpaBJICHHbIE HA MOJIydeHHE OTBETa
(3a1a4a peleHa HaroJIOBUHY);

- 1-2 Oanna BBICTaBISIETCA CTYACHTY, €CIM BEPHO 3alMCaHA TOJBKO YacThb HEOOXOIUMBIX
UCXOJIHBIX YPaBHEHMH, IPH 3TOM OTCYTCTBYIOT Kakue-InO0 MaTeMaThdeckue npeoopa3zoBaHus,
HanpaBJIeHHbIE Ha MOJy4YeHHE OTBETA MJIM OHU OIINOOYHBI.

0 GanyoB CTaBUTCA NMPH OTCYTCTBUM OTBETA WIIM MPH TOJIHOCTHIO HEBEPHOM OTBETE MJIM KOTJa
OTBET HE COOTBETCTBYET YCIOBUIO 3aJa4H.
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JlabopaTropHblie padoThl
Bcero B kaxxiom MoyIie 1o 2 1abopaTopHBIX paboThI (Bcero 4 mabopaTopHbIe padoThI), Kaxaas U3
KOTOPBIX OIICHHBaeTcsa MakcuMyM B 10 GaitoB. Bee mabopatopubie pabotsl npoBoasites Ha [1K
B mporpammHuoii cpeae HyperChem.

[Tpumep naboparoproit padoTer Ne 4
Lenb paboThI: paccYUTaTh YHEPTUS 0OPA30BAHUS CYIPA-MOJIEKYISPHBIX CTPYKTYP MOJIEKYIT
dbymiepena.
Brinonnenue paboThI:
1. Paccumrtarh MUpUHY 30HBI IIPOBOIUMOCTH B 0OBIUHBIX (yuiepeHax Ceo JUIsI aTomMa
B;
2. PaccumTath SHEprur0 00pa30BaBIIMXCS CYNPAMOJIEKYISIPHBIX CTPYKTYP B MOJIEKYJIaxX
¢dbynnepena mo gpopmyie:
AEy =/Egyy — E1/, AE; =/Ey — Ey/, AE,=/En_1-Enl;
3. CocraButh rpaduku 3aBucumoctu AE;, AE, u A ot uucna aromoB B;

Kpurtepuu onenku (B 6a/u1ax):

-10 Gan1oB BBICTABIISIETCS CTYACHTY B CIIy4ae BEPHOTO BHINOJHEHUS paOOThl, HAIUYHS MTOJTHOTO
0TuéTa U NMPaBWIbHBIX OTBETOB Ha JOMOJHUTENIbHBIE BOIIPOCHI, KOTOPBIE MOKA3bIBAIOT BHICOKUIA
YpOBEHb MOHUMAHHUS CTYJEHTOM TEMBI.

-8-9 Gasuta BBICTABIIAETCS CTYJCHTY B CITy4ae BEPHOTO BBITIOJTHEHHUS paOOTHI, HAJIMYHS TTOJHOTO
oTuéta u OoJiee ueM 75% MpaBUIIbHBIX OTBETOB Ha JIOTIOJHUTENbHBIE BOIIPOCHI, TOKA3bIBAIOIINX
XOPOIIUH YPOBEHb MOHUMAHHUS CTYJCHTOM TEMBI.

6-7- Gasya BBICTABIISETCS CTYJCHTY B CIIy4ae BEPHOTO BBITIOJHEHUS PaOOThI, HATHMYHMS ITOJTHOTO
oTuéTa, HO C OIMOKaMU B pacueTax, 1 Oosee yeM 75% MpaBUIIbHBIX OTBETOB Ha JOMOJIHUTEIbHbBIE
BOTIPOCHI, MOKA3BIBAIOIINX XOPOIIUI YPOBEHb IOHUMAHHUSI CTYICHTOM TEMBI.

-3-4 Gasnna BBICTABJISETCS CTYJEHTY B CIIydae BEPHOTO BBITIOJTHEHUS PaOOThI, HATHMYHUS ITOJTHOTO
oTuéTa, HO ¢ OIMOKaMu B pacueTax, u 6osee yem 50% mpaBUIBLHBIX OTBETOB Ha JOMOJHUTEIbHBIC
BOTIPOCHI, MOKA3BIBAIOIINX XOPOIIUI YPOBEHb MOHUMAHHS CTYJCHTOM TEMBI.

-1-3 Gamna BeICTaBIIIETCI CTYACHTY B CJ1ydac HCIIOJHOI'O BBIIIOJIHCHUSA pa6OTBI, HaJIN4YHuro
HE3aKOHUYEHHOI'O0 OTYETA U OTCYTCTBHIO OTBETOB HA JOIIOJIHUTECIBHBIC BOIIPOCHL 6oiiee ueM Ha 50%.

-0 6amI0B BBICTABIAIOTCSI CTYACHTY, €CJIM HC CACIaHa pa60Ta, OTCYTCTBYCT OTYET.

Py0eskHbIii KOHTPOJIb

[To 3aBepiieHHnU TEPBOTO MOJIYJIsl IPOBOAUTCSA TECTUpOBaHUE cTyneHTOB. [1o 3aBepiieHun
BTOPOTO MOJYJISl IPOBOAUTCS MUChMEHHBIN (YCTHBIN) OMPOC CTYACHTOB.

IIucbMeHHBIH M (MJIM) YCTHBIH ONMPOC

ITo oxoOHUYaHHIO BTOPOTO MOJYJIS U 11l pyO€XKHOTO KOHTPOJIS TPOBOIUTCS OIPOC B
MUCHbMEHHOM U (MM) YCTHOHM opme (Bcero 2 BOIpoca) AjIsl BHISIBICHUS IOHUMAaHUsS U KayecTBa
YCBOEHMSI TUCUMITIMHBL. Kax/1plif BOpoc olleHNMBaeTcsi MaKCUMyM B 5 0ayijioB. 3a orpoc
CTY/IEHTOM MO’KHO MOJYy4UTh MKCUMYM 10 GannoB. Bonpocs! fi1s mpoBeeHus onpoca
CTY/IEHTOB INpuBeieHbI B [Ipunosxenue 3.
Kpurtepuu onenku (B 6a/u1ax):

-5 6ayI0B cTaBUTCS B Cilyyae aOCOJIOTHO BEPHOTO OTBETA HAa BOTIPOC

-4 Gana CTaBUTCS B CIydae BEPHOTO OTBETA Ha BONPOC C HE3HAYUTEIHHOM OMHNOKON

-3 Gaia cTaBUTCS B CIydae €ciM JaH OTBET Ha BOIpoc B 00bEMe He MeHee 50%
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-1-2 Gaya BeICTABISIETCS, €CIIHM JIaH OTBET Ha Bompoc B 00bEMe meree 50%
-0 6asI0B BBICTABIISICTCS B CIIydyae, €CJIM C/IaHa IycTas paboTa WM JIaH OTBET Ha MIOCTOPOHHUI

BOIIPOC

KoMmniekT TecToB

TectupoBaHue MPOBOIUTCS B IEPBOM MOJYJIE JUIsl IPOBENECHUS pyOEKHOTO KOHTPOJISI, COCTOUT U3
15 Bonpoc. MakcuManbHOE KOJIMYECTBO 0aJlJIOB, KOTOPOE MOXKET MOJIYYUTh CTYAEHT MaKCUMyM 15

0aoB.
[Ipumep TecToBOrO 3a1aHUA
1.K naHouacTuiiam OTHOCST OOBEKTHI KOTOPHIE
A. Nmerot pa3mep meHee 1Mk
B. Nwmetot pazmep menee 100 um
C. UmeroT pazMepsl MOJIEKYIT

Kpumepuu oyenueanus:

3a xaoswcowiii npasunvHbll omeem — 1 6a.
Maxcumanvroe konuuecmeo d6annos- 15.
Munumanvnoe — 0 6annos.

IMoompureabHbIe 0B

Yuacrue B koHepenunu- 10 dannos

TBopueckuit moaAX01 K 0TOOPY U CTPYKTYPHUPOBAHHUIO MaTeprasa -
HoBuzHa u caMoCTOSITENbHOCTD MIPHU MOCTAHOBKE MPOOIEMbI -
BricTyrienue He SBIsS€TCS MPOCTHIM YTEHUEM C dKpaHa -
B BbICTYIUIEHHH TOTIOJTHSIIOTCS. M PACKPBIBAIOTCS KIIFOUEBbIE MOMEHTHI,
Mpe/ICTaBJICHHbIC Ha claiaax -

Bo Bpems BbICTYIIICHUS TOACPKUBACTCS 3pUTEIbHBINA KOHTAKT C

ay,Z[I/ITOpI/Iefl, PE€Yb OTIINYACTCA 0oraTcTBOM I/IHTOHaI_II/Iﬁ -

2 oann
2 oann
2 oann

2 oaun

20an
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5. Y4eOHO-MeTOANYeCKOe H MH(OpPMaLIOHHOE o0eclieYeHHe JUCIIUIIIHHbI
5.1. IlepeyeHb OCHOBHOM U J0TOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeO0X0AMMOM A5
OCBOCHMS JHCIUIIIHHBI

OcHoBHas1 JIMTEpaTypa:

1. M.IO. JlonomaToB Pusnueckre OCHOBBI HAHOSJIEKTPOHUKH. Y4eOHOE mocodue. —
Ya : PUHL] Bam. I'V-2015, 206¢. [B 6u6a. bamlV umeercst 25 3k3.]
2. H. I'. Pam6umu, A. B. bepé3kun Ouszndeckue 1 XAMUIESCKHE OCHOBBI

HaHOTexHOJOTHI .— M. : ®u3mariut, 2009 .— 456 c. — bubnwmorp.: c. 448 .— ISBN 978-5-9221-
0988-8 : 812 p. 13 k.

3. HonomaroB M.IO., baxtusun P.3. VccnenoBanue MOJEKYISIPHOM M 3JIEKTPOHHOMN
CTPYKTYphl MOJIEKYl M HaHoyacTull. JlabopaTopHbI NpakTHUKYM IO (PU3MYECKUM OCHOBaM
HaHODJIEKTPOHUKH / Y4eOHOe mocodue st CTyAeHTOB (pu3nyeckux crenuanbHocTeil By3os - Yia:
PUO baml'V, 2012.- 120 c. [B 6u6n. baml'y umeercs 25 3k3.]

4, M.IO. Jonomaros, P.3. baxtuszun , J1.O. [llynakoBckas VccnenoBanus

ANIEKTPOHHBIX XapaKTEPUCTUK U CBOMCTB MOJICKYJI M HaHOYAcTHUIl. Y4eOHoe mocodue. — Yoa :
PUHII Bam. I'Y-2014, 214 ¢. [B 6u6a. bamI'Y umeercs 25 3k3.]

JonosiHuTEIbHAA JTUTEpPATYpA:

1. Hanotexnomorus B Omwkaiimem  jgecatwietud. [IporHo3 — HampaBieHUS
uccnenosanuii / [lox pen. M. K. Poko, P. C. Bunbsamca, I1. AnmuBucaroca; Ilep.c anrn. mom pe.
P.A.Angpuesckoro. — M,: Mup, 2002. — 292 c.

2. Y. ITyn, ®. Oysnac. Hanotexnonoruu. Mup matepuanoB u TexHojorui. TexHocdepa,
Mockaa, 2005.

3. Cy3znaneB U. JI, Cy3zmanes II. . HanoknacTtepsl M HaHOKJIACTEPHBIE CHUCTE "MBI.
Opranu3anus, B3auMoeicTeue, coiictra // Ycenexu xumun. — 2001, — T. 70.-Ne3.-C. 203-240.

4, Yebotun B.H. ®usnueckas xumus tBepaoro tena. M.: Xumus, 1982. 320c.

5. Andepos XK. U. JIBoiiHbIe reTepOCTPYKTYpHI: KOHIICMIMS MPUMEHEHUS B (DU3HKE,

ANIEKTPOHUKE M TexHojorun. HoOeneBckas nexkuust 1mo ¢usuke //Ycrnexu (Qu3nueckux HayK. —
2002. — T. 172. — Ne 9. — C. 1068 —1086.

6. Kucenes B. ®@., Koznos C.H., 3oteeB A. B. OcHOBBI (pr3nKu TOBEPXHOCTH TBEPJIOTO
Tena. — M.: 3g-Bo MI'Y, 1999, — 284 c.

7. Jlen XK.-M. CympamonekynsapHas xumusi. Konueniuu u nepcerektussl /Ilep. ¢ aHri.
nox pea. B. B. Biacosa, A. A. Bapaeka. — HoBocubupck: Hayka, 1998.-334 c.

8. Mopoxos W. [., Tpycos JI. H., JlanoBox B. H. ®Pusuueckue sBICHUSA B
yIBTPAaJUCIEPCHBIX cpenax. — M.: DHeproaromusaar, 1984. — 224 c.

9. I'mezep A. M. AmopdHBIE M HAHOKPHCTAUIMYECKHE CTPYKTYpPHI: CXOJCTBA,

pasnuuus, B3auMHble niepexoibl // Poccuiickuii xumndeckuit sxypHan. —2002. - T. 46. -Ne 5. - C.
50-56.

10. MuneBuackun M. I, Yensimmes BB. HanopasmepHele  kmacrepsl B
MOJIyIIPOBOIHUKAX — HOBBIM MOJAX0A K ()OPMHUPOBAHMIO CBOWCTB MaTepuasioB // ®Pu3m—ka u
TEXHUKA MOTynpoBoaHuKoB. — 1998. — T. 32, — Ne 5. — C. 513 — 530.

11. Ozepun A. W. HanocTpyKTypsl B moimuMmepax: MoxydyeHHe, CTPYKTypa, CBOMCTBa //
[IpoGnembl M JOCTHMXKEHUS  (U3UKO-XMMHMYECKOW W HMHXEHEPHOH Hayku B  o0jacTu
HaHoMmaTepuanoB: Tpyasl 7-it ceccuu / Ilog pen. B. A. Maxnuna. - M.: THL] PO HU®XU um. JI.A.
Kapmnoga, 2002. - T. 1. - C. 186-204.
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12.  Tlomoraitmo A.[l., Pozenbepr A.C., Ydbnsax WN.E. HanouacTumpl MeTasioB B
nonmMepax. M.: Xumus, 2000.

13. [Tomoraiio A. JI. MeTtaionoauMepHble HAaHOKOMITO3UTBI € KOHTPOJIUPYEMOU
MOJIEKYJISIpHOM apxuTekTypoi // Poccuiickuit xummueckuii xxypaan. —2002. - T. 46. -Ne 5. - C. 64-
73.

14. Cumon K., Anzape XK. "MonexynspHble noaynpoBogHuku". M.: Mup, 1988.

15.  V.A.XappucoHn. "DnekTpoHHas CTpyKTypa U cBoWcTBa TBepabix Ten'. M.: Mup,

1986.

16.  PamOumu A.T'. "[IpuHumns! MonexysipHoii anekTponukn'. [losepxunocts, 2006, Ne§,
c.l.

17. Konmakos A.B. "ludpakuusi peHTTeHOBCKUX JIydell B cBepxpemeTkax', 1992.

18.  Xopman M. "IlomynpoBoanukoBeie cBepxpemeTku. M.: Hayka, 2009.

19.  Eneuxwii A.B. "Yrnepoansie HaHOTpYOKu". Ycmnexu ¢pusudeckux Hayk, 1997, Beim.9,
c.945.

20.  JlozoBuk lO.E., TlomoB A.M. "OOpa3oBaHWe W POCT YIJIEPOIHBIX HAHOCTPYP —
(bynnepeHoB, HAaHOYACTHIl, HAHOTPYOOK M KOHYycoB". Ycmexu Qusnueckux Hayk, 1997, Bbi.7,
c.751.

5.2. [lepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}]I/IMI)IX IJId OCBOCHUSA IUCIHUITJIUHBI
A). Pecypcol UHTepHeT.

1. DOnextponnas OuOmmoreuHas cucrema. Db bamly. — CoOcTBeHHass >3neKTpOHHAs
O6ubnuoreka y4eOHBIX W HAYYHBIX DJEKTPOHHBIX M3JAaHUN, KOTOpas BKIIOYAET W3JaHUs
npenogaBateneit bamlyY. ABTopr30BaHHBIN AOCTYII 1O MAPOJI0 U3 JIFOOOW TOUKHM ceTH MHTepHeT.
Peructpanus B bubnuorexke baml'V, manmpHeimmiinoctyn u3 o060k Touku cet MHTEepHET. —
https://elib.bashedu.ru/

2. DieKkTpoHHas OWOMMOTEYHAass CHUCTeMa .YHHBEPCUTETCKas OMOJIMOTEeKa OHJIAH.—
[TonHoTekcTOoBass bJ] y4eOHBIX M HAayYHBIX SJCKTPOHHBIX W3IaHUA. ABTOPHU30BAHHBIN JOCTYII IO
apoJIro U3 JIroor Touku cetn MuTtepHer. Peructpanus bubnanoreke baml'Vy, nanpHeimmii goctym
u3 ar000it Touku cetu Murepuer. —https://biblioclub.ru/

3. DnektpoHHas OubnuoTreuHas cucrema wusngarenbcrBa .Jlanb. — IlomHoTekcroBast BJ]
y4eOHBIX W HAYYHBIX JJIEKTPOHHBIX W3JaHHI. ABTOPU30BAaHHBIM JOCTYI IO MApOJI0 U3 JIOOOM
touku cetu Mutepuet. Perucrpanus B bubnnoreke baml'V, nanpHeimuii noctyn u3 mo00i TOUKH
cetu Uurepuer. — https://e.lanbook. com/

4. DOnextponHslii katanor bubmuotexku bamlY — ChopaBo4HO-TIOMCKOBBIM —ammapar
oubnuoreku. Brirodaer B ce0si cucTeMy KaTajioroB M KapTOTEK, CIIPaBOYHO-OMOIHOrpaduueckuit
doua. — http://www.bashlib.ru/catalogi/

B). DiekTpoHHBIE pecypchl (10NOJHEHHE CIIHCKA JTUTEPATYPbI)

1. O. II. Kopmumunpie, 0. A. IIlykelino . MexaHnka MaTepHalgoB U CTPYKTYp HaHO- H
MUKPOTEXHUKU [DNeKTpoHHbIN pecypc] : yued. mocoOue / DneKTpoH. JaH. W mporp. — M. :
Axanemusi, 2008 .—— DnekTpoH. Bepcus med. myOnukanuu .— JIoCTyn K TEKCTY 3JIEKTPOHHOTO

U3aHUA ~ BO3MOXEH  4Yepe3  DIeKTpOHHO-OMOianoreunyro  cucremy Ob  baml'V.—
<URL:http://https://bashedu.bibliotech.ru/Account/LogOn>.
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6. MaTepnaJn,Ho-TeXanecxaﬁ 6333, H606XOL[I/IMaﬂ AJIsL OCYHIECTBJICHUSA
06p330BaTeJ'IBHOFO npouecca mo IMCHUIIJIMHE

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXoauMas sl OCYHIECTBICHHS O0pa30BaTEIbHOTO
mpolecca 1o JUCIUILTNHE TPUBECHA B TaOIIHUIIe:

HanmenoBanue Bupn 3anstui HaumenoBanue o6opynoBanus,
CIELMAIN3UPOBAHHBIX IIPOrPaMMHOTO 00ecTIeueHUs
ayIUTOpUH, KAOMHETOB,
naboparopuii
1 2 3
Aymutopus 313 Jleknuun Hocka, Men, MyIbTUMEIMNHBIA MOPOEKTOP,

aKyCTHYecKasi CUCTeMa, 9KpaH; y4deOHas W
Hay4yHas JHTepaTypa 1Mo Kypcy; BHICO3AIHCH,
CBSI3aHHBIE c MPOTPaMMO Kypca,
KOMITBIOTEPHBIC JIEMOHCTPAIMH, TEXHUYCCKUE
BO3MOXXHOCTH  JUIsI MX  [pOCMOTpa |
npocaymuBanus, nporpammbl: Windows, MS

Power Point
JlaGoparopus Ne313 Jlexuun Jns npoBenenus 1ab0paToOpHOTO MPAKTHUKyMa
JlaGopaTopHubie npeaHa3HaveHa nabopatopusl,
paboTsI YKOMIUIEKTOBAaHHAsA 1ab0paTopHBIMU

CTCHJIaMH,  HM3MEPUTEIBHBIMU  TIpHOOpaMu
(ocrputorpadbl, MYJIBTHMETPBI, W T.J.).
Hanmuure KOMITBIOTEPHBIX MPOTrpamMM OOMIEeTo
Ha3HAYCHMUSI.

15




[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA
«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

TUCHUTITUHB OU3nyecKkre OCHOBBI HAHORJICKTPOHUKH Ha S CEMECTpP
(HauMEHOBaHUE JTUCITUTUTHBI)
OdHaid

(dopma o0yueHus

Pabouyro porpammy OCyIIECTBIISIFOT:

Jlexknuu:
npodeccop kadenps! GrU3MUecKor 3EKTPOHUKHN U HaHOPU3UKH, 1.XUM.H. Jlonomatos M.IO.
(TIOMKHOCTD, yU. CTENEHb, (.1.0.)

[IpakTrueckue 3aHATHA:
npodeccop pu3nueckoi 3MEeKTPOHUKH U HAaHOPU3UKH, A.XUM.H. JlonomatoB M.IO.
(TOMWKHOCTD, yU. CTENEHb, (.1.0.)

Bun paéorsl O0beM TUCUUIIMHBI
O6mras TpynoeMkocTh aucuuruiabl (3ET / qacoB) 2[72
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C MPEMNoaBaTesIeM: 36,2
JIEKIIUHA 18
MIPAKTUYECKUX/ CEMHUHAPCKUX -
J1a00PaTOPHBIX 18
Jpyrux (rpymnmnoBasi, ”HIAUBUyallbHAs KOHCYJIbTAUS U UHBIE BUIbI 0,2

yueOHOH JIeATEIbHOCTH, TIPEyCMAaTPHBAIOIINE PA0OTy 00YJIAFOIIUXCS C
npenoaaBatenem) (DKP)

Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 35,8

Y4eOHBIX 4acOB Ha MOJTOTOBKY K -
sK3aMmeny/3auery/ nupdeperurpoBanHomy 3auery (KoHTposn)

VYueOubix yacoB kouTpous (PI'P, 3auer/sx3amen) 5

q)opMa KOHTPOJIA:
3a4CT
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dopma TeKyliero

OcHoBHas KOHTPOJIA
®dopma U3ydeHHUs] MaTepUalIoB: JIEKIUH, JOTIOTHUTEIbHAS Sanannus o yCIIEBaEMOCTHU
IPAKTUYECKUE 3aHATHS, CEMUHAPCKUE 3aHSTUS, JauTeparypa, CAMOCTOSTENLHOI (KOJIJIOKBUYMBI,
nabopaTopHble paboThI, CaMOCTOATENbHAS padoTa U eKoMeHayeMas KOHTPOJIbHbBIE
Ne Tema u conepxanue patop P ’ p P o4 paboTe CTy/IeHTOB P
o/ TPYJIOEMKOCTH (B yacax) CTylleHTaM (HoMepa paboTHI,
U3 CIIMCKA) KOMIIbIOTEPHBIE
TECTHI U T.I1.)
JIK [IP/CEM JIP CP
1 2 3 4 5) 6 7 8 9
Monayas 1: ¢pyHaaMeHTaTbHbIE OCHOBBI HAH0JIEKTPOHUKH
1. OcHOBHBIE 2 - - 3,8 O [1], [2-4], A [4],[5] | To ciucky 3amanmii Texymue npoBepKku

¢usnyeckne 3aKOHBI
HAHOCOCTOSIHUSA
1. OcHoBHBIE

TEPMUHBI u
ONpeNeTeHUsT  aTOMHO-
MOJIEKYJISIPHOU TEOPHUH.
Onpenenenue
HaHOYaCTHIL

2. MUcropus
pa3BUTUA
HaHOTEXHOJIOTUU
IIepcriekTuBbI u
poOIeMbI pa3BUTHSA
HaHOBJIEKTPOHUKHU
HaHOYaCTHULIBI KaK
OOBEKTHI ~ MHKPO U
MaKpoOMHpa

KOHCIIEKTOB, U3YUCHU A
JIUTEPaTyPBI,
KOHTpOJbHAs paboTa,
nabopaTtopHas pabora
Nelu Ne2, Tect
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3. Kunaccudukamus
1 QYHKIIH
MOJICKYJISIPHBIX
AIEKTPOHHBIX
YCTPOWCTB

4. Mezodusuka.
OcoOenHoctu (puznku
HAHOCOCTOSIHUS.

5.
TepMoauHaMu4yeckre
TIPUYHHBI
JUCTICPCHOCTH.

6. YHuKaIbHBIE
MMOBEPXHOCTHBIE
CBOMCTBA HAHOYACTHI]

7.  Ocunwuranus
CBOMCTB B KJIacTepax

8. Bumsl
HAHOYAaCTHIIEI KakK
O00BEKTBI ~ MHKPO |
MaKpOMHpa u
CYIpaMoJIeKyIL.
['uOpuanzamnus
ANEKTPOHHBIX
COCTOSHHM aTOMOB B
Monekynax OcCHOBHBIE
THUIIBI HAHOCTPYKTYD.

9. TpyOuatsie
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CTPYKTYPBHI.
DNEeKTpPOHHBIE
YCTPOWCTBAa Ha OCHOBE
JIETUPOBAHHBIX
HaHOTPYOOK. Cunres
HaHOTPYOOK

10. HanoBonokHa U
HAaHOTPYOKU yJEepOJHbIE
HaHOTPYOKHU..

11. Tpadenosas
anekTponuka.  CuHTE3
rpajgenoB .  CuHtes
rpadana u3 rpadeHa.

12. ®Oynnepensl wH
bynnepeHono100HbIC
CTPYKTYpBHI.

13. Tlousrtue 0
MOJIMMEPHBIX,
MOPUCTBIX, TPYOUATHIX U
OMOJIOTUYECKHUX
HAaHOMATEPHAJIOB.

14. TlonunaueTuineHsbl
u apyrue
MOJIUCOTIPSKEHHBIE
MOJIUMEPHI ,KaK
OOBEKTHI DJIEKTPOHUKH.
JlerupoBanue
MOJINAlETUIICHA
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IHonyyenune
HAHOYACTHI]

1. Mexanuueckoe
H3MEIbUYCHUE.
MexaHOXUMHUYECKUH
CHHTE3.

2. Cunres B
YCIIOBUSX
YIIBTPa3BYKOBOTO
BO3/ICUCTBUS U yJapHBIX
BOJIH.

3. DIeKTpoayrosbie
U DJIEKTPOXUMHUYECKHE
METOIbI B3pbIBa
MPOBOJIOK.

4, Xumuyeckue
METOIbI CHHTE3a
OPraHN4eCcKUX
HaHOMAaTEPHUaJOB.
IIna3sMoxXuMHUUeCKU
CHHTE3.

Hanpasnennbiii

CYNPOMOJIEKYJISPHBII

CHHTE3.
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Metoambl pacuera

MOJIeKYI "
HAHOYACTHIL

1 DNeKTpoH B
OJTHO-, JIBYMEPHBIX
MOTCHIIHATBLHBIX

SIIUKAX. OJEKTPOHHBIC
COCTOSIHUS B
TPEXMEPHBIX,
JIBYMEPHBIX,
OJTHOMEPHBIX
CTPYKTYypax.
Tynnenbnbie ) PEKTH B
HAaHOCTPYKTYpax.

2 Teopus
MOJIEKYJISIPHBIX
opburaneit (MO), wu
TEOPETUYECKUE METO/IbI
OLICHKH  DJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYII
METOIbI MO-JIKAO,
Metoael Xaptpu dDoka,
u MOJIEKYJIIPHOU
MEXaHUKH B pacuere
CTPYKTYPHBIX
XapaKTePUCTHK u
(bu3MYecKux  CBOICTB
HaHOYaCTHII.
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3 Hcnonb3oBaHus
knaccuueckux MO wm
kpuctammaeckux MO (
¢byakmmii  brnoxa) B
MOJIEKYJIIPHOM
HaHODJICKTPHUKE.

4 OcobGenHocTn
AEKTPOHHOU
CTPYKTYPBI JINHEHHBIX U
KBa3UJIMHCHEHHBIX
(L1emoYeyuHbIX) MOJIEKYII.
5 COJINTOHEL:
MEXaHU3MBI
BO30YXICHHUS,
COJINTOHHAS
MIPOBOIUMOCTb.

[IpoBoaumMoOCTh
HaHOMaTepHaJIOB
OpraandecKue MeTajuIbl
Y TTOJTYITPOBOTHUKHU

COBPEMEHHOI HAHO)JIEKPOHNKH

Moayib 2: pyHKUMOHAJbHAS MOJIEKYJISIPHASA M HAHOJJIEKTPOHUKA. OCHOBHbIE NPUHIUIIBLI YHKIMOHUPOBAHUS U OPraHU3AIUN YCTPOHCTB

MonekynspHbie
IIpoBOJA
MOJIEKYJISIDHBIE
nepenaronme
YCTPOMCTBA.
KBaHTOBBIE HUTH U
KBaHTOBBIE TOYKH.

2

2

5

O [3,4], A [4], [8]

Tekymue npoBepKu
KOHCIIEKTOB, U3y4EHUS
JUTEPATYPBI,
KOHTpOJIbHAs pabora,
nmabopaTopHas paboTa
Ne3 u Ned, onpoc
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DOTOIIEKTPOHHBIE
YCTpOHCTBA
doronpeobdpazoBaTesn
1 (hOTOMO/TBL.
YHUKanbHbIE
OTITHYECKUE SIBJICHHUS B
HaHOCTPYKTYpax.
OAHOBNEKTPOHHbIE
SIBJICHUS B
HaHODJIEKTPOHHBIX
YCTpOWCTBaX.
HanoonTosnexkrpoHuk
a

MonekynsipHbie
MEePEKITIOYaAIONTNe
YCTpPOMCTBA, TPUITEPHI
U TPAH3UCTOPbI
KBanToBBIE
AIIEKTPOHHbBIE
YCTpOICTBA, 3JIEMEHTHI
KBaHTOBOM U
MOJIEKYJIIPHOU
MaMsTH.

OcobenHoctu
MOJIYIPOBOIHUKOB Ha
OCHOBE
MOJIUIUKITNYECKUX
OpPraHUYECKUX
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MOJIEKYII.
Oprannueckue
CETHETORJIEKTPUKU U
CETHETORJIACTHKHU.
MonexkynsapHbIi
IIOJIEBOM TPAaH3UCTOP.
TpaH3uCTOPBI U TUOIbI
Ha OCHOBE
HaHOTPYOOK,
bynnepeHoB u
rpadena.

JleTexTopsl 1
HAaHOCEHCOPbI
MarHuTHbI€ KJIaCTEPhI
Y TIOJIUMEPHI.
MarauTHbIC,
ANIEKTPUYECKHE U
ONTUYECKUE CBOMCTBA
HAaHOMAaTepHAJIOB, KaK
(GYHKIHS CTPYKTYPBI
Opranuyeckue mnapa u
(dbeppomMarHeTuky,. Ha
OCHOBE
MOJIMCOTIPSKEHHBIX
IIOJINMEPOB.
Oprannueckuit
(beppMarHuTU3M
CnuHOBBIE
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HaHOMAarHUTBI
Temnepatyps! Kropu-
Beiica u Huans
LEJIOYUCIICHHBIN 1
IpoOHbIN dPPexT
XoJna st
(heppOMarHUTHBIX
MOJIMMEPOB.
CnuHTpOHMKA —
AIEKTPOHUKA,
OCHOBaHHAas Ha CITUHE
(spin-based
electronics).
CnuHoBbIE
HAaHOYCTpOMCTBa
CrnuHOBBIN KJIanaH.
CnuHOBBIE JATYHUKHU.
CnuHoBbIE
AJIEKTPOHHBIE
TPaH3UCTOPHI U
MEePEKITIOYATENH.

Bcero 4yacos:

18

18

35,8
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PedTHHI-IIIaH AUCIHUIIJIMHBI

Du3nUeCcKMEe OCHOBBI HAHODJICKTPOHUKU

[Tpunoxxenue Ne 2

(Ha3BaHUE JUCLUIUIMHBI COTJIACHO paboueMy yU4EeOHOMY IUIaHY)

cnenuanbHOCTh  Paanodusuka
Kypc 3, cemectp 5 2017/2018 rr.

KonunuecTBo yacoB 1o yueOHOMY IJ1aHy /2, B T.4. ayaAuTOpHas pabota 36.2,

camocTrositeabHas padora 35.8.

IIpenonaBarens: n.xuM.H. [Jonomaros M.IO.
Kadenpa dpuznueckoii 31eKTPOHUKU U HAHO(DU3UKH

Buabl yueOHO# aesITeJIbHOCTH ban 3a Yucio bamier
CTY/I€HTOB KOHKPETHOE 3a/1laHul 3a Munu- Makcu-
3aJlaHue CEMECTp MQJIBHBIN | MaJIbHBII
Monyasb 1 «DyHIaMeHTAJIbHbIE OCHOBHI HAH0IJIEKTPOHHUKH)

Tekymmii KOHTPOJIb

KonTponsHas pabora Nel 5 3 0 15

Jlaboparopuas paboTa Nel 10 1 0 10

JlaboparopHas padota Ne2 10 1 0 10

Py0e:kHbIi KOHTPOJIb

Tect 1 15 0 15
BCET'O I10 MOJIVYJIIO 1 50

Monyib 2 «DYyHKIIHOHAJILHAS MOJIEKYJISIPHAS U HAHO3JIEKTPOHUKA.

OcHoBHbIe NPUHIUNBI QYHKIIMOHUPOBAHUS M OPraHU3ALUHN
YCTPOMCTB COBPEMEHHOM HAHO03JIEKPOHUKI))

Texkyumii KOHTPOJIb

KontposbHas padotaNe2 5 4 0 20

JlabopaTopHas pabota No3 10 1 0 10

JlabopaTtopnas pabota No4 10 1 0 10

Py0e:xHblii KOHTPOJIb

Ompoc 5 2 0 10
BCEI'O I10 MOJIVYJIIO 2 0 50
IHoompuresnbHbIE 0AJIBI

VYyactre B KOH(epeHIUAX | | 0 10

HTOro noompuTeIbHbIX 0AJJI0B 0 10

IHocemaemocTts (02/1JIbI BBIMUTAIOTCH U3 001el CyMMbI Ha0paHHBIX 02J1J10B)
1. Tlocemenne TEKIIMOHHBIX 0 -6
3aHITUN
2. Tlocemenre MpakTUYECKUX 3aHITHI 0 -10
HTOroBbiii KOHTPOJIb
3auer 60 110
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