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IUTAHUPYEMBIMH  Pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMbl
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. q)OHZ[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHE

4.1. TlepeueHb KOMNETCHIMIA C YKa3aHHEM JTanoB uX (opMUpoBaHUS B MpoIlecce
OCBOEHHUsI O00pa3zoBarelbHON mporpamMMmbl. OnucaHue TMoKa3aTeled U KpUTEpHeB
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1. TlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4YeHUsI MO JUCHUIIHHE, COOTHECEHHBIX €
IJIAHUPYEMbIMH Pe3yJIbTaTaAMHU 0CBOEHHSI 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

[Tpu u3ydeHNH TUCIUTUINHBI «DU3NYECKIE OCHOBBI HAHORICKTPOHUKNY Y 00yUaOMIErocs JOKHBI
(dbopMHUpOBATHCA CIIEYIOIINE KOMITETECHIINH:
IIK-1 —crnocoGHOCTh MOHUMATh MPUHIMIIBI PA0OTHI U METO/IbI SKCILTyaTallud COBPEMEHHOM

PagUO3JIEKTPOHHOM U ONITUYECKOM anmaparypsl,
IIK-2 — crtocoOHOCTh UCTIOIB30BAaTh OCHOBHBIE METO bl PAAHO(DU3HUECKUX H3MEPECHUN.

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJICAYIOIIMMU pe3yJbTaTaMi 00y4eHHsI 10 AUCHUIIIMHE:
Drarnsl PesynbTaTel 00ydeHus Komnierenius
OCBOEHUS
1-ii sTan 3HaTh KBAaHTOBBIE OCHOBBI HaHo3JekTpoHuku U | [IK-1, [TK-2
MOJIEKYJISIPHOM 3JIEKTPOHUKH
3HaHusA 3HaTh OCHOBHBIE HANIPABJICHUS PA3BUTHUS U THUIIBI HAHO U
MOJIEKYJIIPHBIX YCTPONCTB
3HaTh PU3MKO-XUMHUYECKHE MPHUHIIUIIBI CTPOCHUS HAHO
Y MOJICKYJIIPHBIX CTPYKTYpP  JUISl DJIGKTPOHUKH.
3HaTh IPOLIECCHI EPEHOCa 3apsiia B HAHOYACTHIIAX. IK-1, TTK-2
3HaTh OCHOBHbIE MTOHATHUSI KBAHTOBON MEXaHUKHU
MOJIEKYJI U TBEPJIbIX TEJI.
3HaTh TeopeTuyeckue OCHOBBI (u3nyeckux wmeroaon | [IK-1, ITK-2
pacyera HaHOYACTHIl. 3HATh OCHOBHBIC TIOHSATHS
KBaHTOBOI MEXaHUKU MOJIEKYJ U TBEPJBIX TEJ
3HATh HEOOXOIUMBIX JIJIT MOJICIIUPOBAHHS
MOJIEKYJIIPHBIX U HAHO yCTpOiicTB Ha OBM

2-ii ATan YMeTh pakKTUYECKH UCI0JIb30BaTh 3aKOHBI ITK-1, TIK-2
MOJIEKYJISIPHOM MEXaHUKU JJIs1 UCCIIEJOBAHUS
YmMmenus YMeTh uccnen0BaTh CTPYKTYPHBIE U DJIEKTPOHHbBIE
XapaKTEPUCTUKU HAHOAJIEKTPOHHBIX CTPYKTYP.
YMeTb IPOBOAUTH PACYEThl HAHOYACTHUILL I1K-1, T1K-2
HCCIEN0BATh CTPYKTYpPHBIE 51 anektponnsie | [IK-1, TTK-2
XapaKTepUCTUKU HaHOJIEKTPOHHBIX CTPYKTYP;
BBIMIOJHATh pPacyeTbl HAHOYACTHUIl C IMPUMEHEHHEM
COBPEMEHHBIX  KOMBIOTEPHBIX  METOAOB  YMETh
UCIIOJIb30BaTh CTaHAApPTHBIE IPOrpaMMBbl JUIsl pacyera
CTPYKTYpbl HAHOMAaTEpUaJIOB HA KOMIIBIOTEPE

3-# sTan Buianers OCHOBOM MOJEIIMPOBAHUS rpadena, | [1K-1, T1K-2
dysepeHa, yriaepoIHbIX HAHOTPYOOK
Bianers Bnagers wmeromom MomnekymsipHodt wmexanmku i | [1K-1, TIK-2
HABBIKAMHU | PacY€TOB HAaHOYACTHIL

Bnamers mporpammamu  pacueta crpykrypHbix u | I1K-1, TIK-2
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK HAaHOMATEpUAJIOB




2. Heap U MeCcTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOIl MPporpaMMsl

Huctumuimaa «®Du3nyeckue OCHOBBI HAHOAICKTPOHUKH» OTHOCHUTCS K GAPUAMUBHOU YaCTH
pabouero y4eOHOro IiaHa.

JucnunimHa u3ydaetcst Ha 3 Kypce B 5 cemecrtpe. JlaHHBIN Kypc MpeaHA3HAYCH IJIs CTYICHTOB
Harnpasienus 03.03.03 «Pangnoduzukar

[enu n3ydeHust TUCHUIUIMHBL: «PU3NYECKUE OCHOBBI HAHODJIEKTPOHUKH

Llenpio yueOHON TUCIMIUIMHBI SBJIsIETCS (POPMUPOBAHKE Y CTYICHTOB 3HAHMIA, HABBIKOB M YMEHHH,
MO3BOJISIIOIINE CaMOCTOSITEIbHO MPOBOAUTH AaHANU3 pabOThl HAHOAJIEKTPOHHBIX CHUCTEM, HPUHLHUIIBI
pacueTa IpOCTbIX JIEKTPOHHBIX HAHOCTPYKTYP.

Kypc «®usuyeckre OCHOBBI HAHORJIEKTPOHUKH» H3Yy4aeT OOIIMX BOMPOCHI TEOPHUH PA3IUUYHBIX
HAHO3JIEKTPOHHBIX YCTPOICTB, OCHOB KBAaHTOBOW TEOPUM MOJIEKYJ M HAHOYACTHILI, BKJIKOYas PacyeThl
MOJIEKYJI METOJIOM MOJIEKYJISIPHONM MEXaHUKH, paccMaTpUBAaeT BOMPOCHI HCCIEAOBAHUS CTPYKTYpPHI
HaHOYACTHUI: (y/UIepeHOB, TpadeHa, yYriaepogHBIX HAHOTPYOOK, NOJMMEPHBIX M MOJEKYISPHBIX
MOJIYTIPOBOTHUKOB.

Jlns ycBOeHUS TUCLUIUIMHBI OOydaeMbIl JOJKEH BIAJeTh COBPEMEHHBIMH BbIYMCIUTENIbHBIMU
cpeacTBaMu W 0o0nafath 0a30BOM MaTeMaTH4eCKOW M (PU3NYECKOM MOJArOTOBKOM B paMKax H3YYCHHS
CIICAYIOIMIMX TUCHUIUIMH: XUMHs, (U3WKa TBEpPHOro Tena, (u3ndeckas MW MOIYIMPOBOIHUKOBAS
ANEKTPOHUKA, MOJIEKYJsipHas (HU3MKa, ONTHKA, MaTeMaTHMYecKui aHanmu3, auddepeHranpHbie
YpaBHEHHUsI, aITOPUTMbl U S3bIKM [POrPAMMHPOBAHUS, YHUCICHHBIE METOJbl M MaTeMaTUYECKOEe
MOJIETTUPOBaHUE.

Uro0bl NPUCTYNHTHh K W3YYECHUIO AMCHUIUIMHBI OOy4aeMblii JOJDKEH BIAJETh OCHOBHBIMHU
NOHATUSIMH (U3UKM U METOJIaMH MaTeMaTH4eCKOro aHalu3a, JUHEHHON anre0pbl, KOMOMHATOPUKH,
MH(POPMATUKHA U OCHOB AJIEKTPOHUKH, a TAK)KE BIIAAETh MPAKTHYECKIMH HaBBIKAMH C ONEPAI[MOHHBIMU
cuctemamu DBM - Linux, Windows, Ms. Office, a Takke HOKHBI 3HAaTh XOTS OBl OJIUH
aNITOPUTMUYECKUIT 3bIK BhICOKOTO ypoBHs (Maple, Matcad, Matlab u np. )

[To mpeameTy M METOAY CBOMX HMCCIEIOBAaHUIN JAHHBIN KypC TECHO CBSI3aH C TaKHUMH MpEAMETaMU
kak «MapOopMaTHKa», «ATomHas ¢usnkay, «Ontukay, «OO0mas xumusy, «DH3UUIECKHE OCHOBBI
ANEKTPOHUKU» U CIOCOOCTBYET (DOPMUPOBAHUIO Y OYAYIIUX CIEHUATHCTOB MPUHLIUIIOB (U3UYECKOTO U
MHXEHEPHOT0 TMOJXOJa K OLIEHKE BO3MOXKHOCTEM MCIOIb30BaHUSI HAHOMATEPHUAJIOB B KOHKPETHBIX
2JIEMEHTAaX U YCTPOUCTBAX DJIEKTPOHHON TEXHUKH.

[IpenycMOTpeHHbIE TPOrpaMMOIl 3HAHMS SBJISAIOTCS 0a30i Uil TOCIEAYIOUIEro pelieHus
CHEeLUAINCTAaMH HAyYHBIX U MHKEHEPHBIX 33714 U (POPMUPOBAHMS KBATHU(PHUIMPOBAHHBIX CHEIIMATIMCTOB.

3. Coaepxanue padoyeii nporpaMmbl (00beM AMCHUILINHBI, THIIBI M BUAbI Y4eOHBIX
3aHATHH, y4eOHO-MeToAMYecKoe odecreyeHne CaMoCTOsITeIbHOM PadoThl 00y4aroIMXcs)

Conepskanne pabouelt mporpammel npeactasieHo B [Ipunoxenun Ne 1.



4. @DoHJ OLIEHOYHBIX CpeaACTB MO AMCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TaNoB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue MoKa3aresed 1 KpuTepueB OLlEeHMBAHUS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kox u ¢popmynnpoBka KOMIIETECHITHHN:
IIK-1 —criocoGHOCTh MOHUMATh MPUHLIUIIBI PAOOTHI U METOJIBI HKCILTYaTaIl[UH COBPEMEHHOM

PaZMO’JIEKTPOHHON M ONTHYECKOHN anmnapaTypsl

Dran [I1anupyeMbie pe3yabTaThl O0yYeH s Kpurepuu orieHuBanus

(ypoBeHb) (mokazaTelu JOCTUKEHHS 33/[aHHOTO YPOBHSI pEe3yNbTATOB OOYYCHHSI

OCBOEHHS OCBOEHHSI KOMIICTEHIIHIA) «He

KOMIIETEHIIN «3aYTCHO

u 3a4TEHO»

ITepBbiii STan 0-59 60-100
3HaTh KBaHTOBBIC OCHOBBI HAHOAIEKTPOHUKH | OAJIJIOB 0aoB

1 MOJIEKYJISIPHOM 3JIEKTPOHUKHU

3HaTh OCHOBHBIE HANpPaBJICHUS Pa3BUTHS U
THIBI HAHO U MOJIEKYJISIPHBIX YCTPONCTB
3HaTh  (PU3NKO-XUMHUECKHUE MIPUHLIUTIBI
CTPOEHHUsI HAaHO M MOJIEKYJSIPHBIX CTPYKTYp
JUTSL SIEKTPOHHKH.

3HaTh TpoLEcCHl MepeHoca  3apsiga B
HaHOYaCTHLAX,

OCHOBHBIE TIOHATHS KBAHTOBOW MEXaHUKHU
MOJIEKYJI U TBEPABIX TEI.

Bropoii atann | YMeTh NpakTUYECKHU UCTI0JIb30BATh 3aKOHbI 0-59 60-100
MOJIEKYJIIPHOM MEXaHUKH JJISl UCCIENOBaHUA | GaJLIOB 0aJJIOB
YMmetb HACCIEN0BATH CTPYKTYpHBIE 51
3JIEKTPOHHBIE XapaKTEpPUCTUKHU

HAHOAJIEKTPOHHBIX CTPYKTYP.
YMeTh NpOBOIUTH pacueThl HAHOYACTHUIT

Tperuii arann | Bnagers ocHoBoi MonenupoBanus rpadena, | 0-59 60-100
dyiepeHa, yriepoaHbIX HAHOTPYOOK 6aJlJIoB GaJLI0B

IK-2 — cnocoOHOCTh UCIIOJIB30BaTh OCHOBHEIC MCETO/ABbI paﬂHoq)H3quCKHX I/I3MepeHI/If/’I

Oran [Tnanupyembie pe3yabTaThl 00yUCHUS Kpurepun onienuBanmst
(ypoBeHB) | (TIOKa3aTeny JOCTHKEHUS 3aJaHHOTO YPOBHSA pe3ynbTaToB 00yUeHUS
OCBOCHUA OCBOCHUA KOMHCTGHHHﬁ)

KOMIIETEH «He 3aureno» «3a4TCHO»

05050

epBhbrii 0-59 6amno | 60-100 GamioB
9TaIl 3HaTI> TCOPECTUYCCKUEC OCHOBBI (bI/ISI/I‘iGCKI/IX

METOJ/IOB pacueTa HaHOYACTHII.

3HAaTh OCHOBHEIC IIOHSATHS  KBaHTOBOH
MEXaHUKH MOJIEKYJ U TBEPIBIX TEI

3HaTh HEOOXOIUMBIX TSI MOACIIUPOBAHUS
MOJIEKYJIAPHBIX M HAaHO yCcTporcTB Ha DBM

Bropoit Ymerp  wucciemoBath  cTpyktypHbie W | 0-59 GayuroB 60-100 GamoB




JTan 3JICKTPOHHBIE XapaKTePUCTUKH
HAHODJIEKTPOHHBIX CTPYKTYP; BBINIOJHATH
pacueTbl HAHOYACTUI[ C IPUMEHEHUEM
COBPEMEHHBIX KOMBIOTEPHBIX METO/IOB
Ywmers WCIIOJTE30BATh CTaHIapTHHIE
MporpaMMbl  JIJIsl  pacdeTa  CTPYKTYpPBI
HaHOMAaTEPHUAJIOB Ha KOMIBIOTEPE

Tpetuit Bnaners metonom monekynsipHoit mexanuku | 0-59 OasuioB 60-100 oaiioB
sran JUTSL pacueTOB HAHOYACTHII
Brnanets nporpaMmamMu pacuera

CTPYKTYPHBIX W TEPMOIMHAMHUYECKUX
XapaKTePUCTHK HAHOMATEPHUaJIOB

Kputepusimu onieHuBaHMs SBIAIOTCS OaJlIbl, KOTOPbIE BBICTABJISIOTCS MpENo/iaBaTelIeM 3a
BUJIBI JIEATEIILHOCTU (OLICHOYHBIE CpEACTBA) MO HWTOraM H3y4YeHHs MOJyJied (pa3zienos
JTUCIUIIMHBI), TEPEYUCICHHBIX B PEUTHUHT-TIJIAaHE TUCIUTUINHBI.
[Ikasbl orileHUBaHUS:
ons 3auema:
3auTeHo — oT 60 10 110 peliTHHroBeIX OayuToB (BKiItOYas 10 MOOMPHUTETHHBIX OATUIOB),
He 3a4TeHO — OT 0 10 59 peHTHHTOBBIX OAJLIIOB).

4.2. TunoBble KOHTPOJIbHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI, HE00X0IUMbIe /sl OLEHKHU
3HAHMA, YMEHHUIi, HABHIKOB U ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(popMupoBaHus KOMIIETEHIIMA B Mpolecce 0CBOCHUS 00pa30BaTeIbLHOI MPOTrPaMMBbI.
MeToauyeckue MaTepUalibl, onpeae/siionye Npoueaypbl OlleHMBAHUS 3HAHUI, yMEeHHH,
HABBIKOB M ONBITA J1eSITeIbHOCTH, XapaKTePU3YIOLIUX 3Tanbl (JOPMHUPOBAHUS

KOMIIeTeHI Ui
Oransl Pe3ynbTaThl 00yueHus Komnerennus | OueHouHble CpeacTBa
OCBOEHUS
1-# sTan 3Hath  kBaHTOBBIe  OcHOBHI | [IK-1, [TK-2 3arura 1a60paTOPHBIX
HaHOXJIEKTPOHUKHU u pabort, Tekymue npoBepku
3HaHUs MOJIEKYJIIPHOM 3JIEKTPOHUKHU KOHCIICKTOB, N3y9ICHUA
3HaTh OCHOBHBIE HANPABJICHUS JTEPaTypsbl, TECT, ONPOC,
pPa3BUTHS U TUIBI HAHO U 3a4CT.

MOJIEKYJIIPHBIX YCTPONCTB
3HaTh PU3UKO-XMMUYECKHE
MIPUHIIAITEI CTPOCHUST HAHO U
MOJIEKYJISIPHBIX CTPYKTYp — AJA
DIIEKTPOHUKH.

3nate  mpomeccel  nepenoca | [IK-1, [TK-2
3apsaa B HAHOYACTHUIIAX.

3HaTh OCHOBHBIE MOHATHUSA
KBAaHTOBOI MEXaHUKU MOJIEKYII
Y TBEPJIBIX TEJL.

3nate Teopermdeckue ocHoBHI | [IK-1, TTK-2
¢u3nyecKuXx METOJIOB pacuera
HAaHOYACTHUI.3HaTb  OCHOBHBIE
MOHSTHS KBAHTOBOW MEXaHUKH
MOJIEKYJ U TBEPJBIX TE

3HaTh HEOOXOMUMBIX IS




MOJICJIUPOBAHUS MOJIEKYJIIPHBIX
Y HaHO ycTpoiicTB Ha OBM

2-11 aTan YMeTh NpakTHUeCKU IK-1, T1K-2 3amuTa 1abopaToOpHBIX
UCTIONIb30BATh 3aKOHBI paboT; KOHTPOJIbHEIE

Ymenus MOJICKYJISIPHOM MEXaHUKHU IS paboThI; TECTHI; 3a4eT
HCCIIEIOBAHHS

YMeTs uccienoBaTh
CTPYKTYPHBIE U 3JICKTPOHHBIE
XapaKTepUCTUKU
HAHORJIEKTPOHHBIX CTPYKTYP.
Ymers  mpoBomuth  pacuersl | I1K-1, TTK-2
HaHOYaCTHII

ucciaenoBarb crpykrypasie  u | [IK-1, [TK-2
DJIEKTPOHHBIE  XAPaKTEPUCTUKH
HAHODJICKTPOHHBIX  CTPYKTYD;
BBITIOJTHSATH pacueTsl
HAHOYACTHUI[ C TPUMCHCHUEM
COBPEMEHHBIX  KOMBIOTEPHBIX
METOZIOB YMETh HCII0JIb30BaTh
CTaHJApPTHBIC TPOTPAMMBI JIS

pacuera CTPYKTYPBI
HAHOMAaTEPHAJIOB Ha
KOMITbIOTEPE
3-i1 aTamn Bnanets ocHosoi | [IK-1, ITK-2 JIaGopartopHbie paboTHI;
MOJICTTUPOBAHUS rpadeHa, KOHTPOJIbHBIE Pa0OTHI,
Brnanets dbysepeHa, YIJIEPOIHBIX TECTBHI; 3a4eT.
HaBBIKAMH HaHOTPYOOK
Bmaners metonom | I1IK-1, TIK-2

MOJ'ICKy.]'IprHOfI MCXAaHUKHU OJId
PaCUCTOB HAHOYACTHIL]

Bnagers mporpammamu pacuera | I1K-1, TTIK-2

CTPYKTYPHBIX 51
TEPMOJIMHAMUYECKUX
XapaKTEePUCTUK
HaHOMAaTEPHAJIOB
4.3 PeliTHHT-TVIaH IMCHUILTHHBI (IPH HEOOXOIMMOCTH)

PeiTuHr—I171aH TUCIIUTIIIMHEBI OpCACTABJICH B IIPHUJIOKCHUU 2.

Bomnpocs! pis 3auera
3ader SBISETCS OIIEHOYHBIM CPEJCTBOM 3aBEPINAIOIIETO dTAra OCBOSHUS KOMITETCHIINH.

[TprimepHBIe BOIPOCHI JUIsl 3a4eTa:
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11.
12.
13.
14.
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OcCHOBHBIE TEPMUHBI U ONPEEIICHUS MOJIEKYJISIPHOM W HAaHO3JIEKTPOHUKU

Hcropust pa3BUTHS HAHOTEXHOJIOTUH

Knaccugukarus u GyHKIMHA MOJIEKYISIPHBIX 3JIEKTPOHHBIX YCTPOMCTB

Me3zoduszuka. OcoO0eHHOCTH (PU3HKH HAHOCOCTOSHUS.

[TepcniekTHBBI ¥ TPOOIJIEMBI Pa3BUTUSL HAHODIICKTPOHUKH

Posb moBepxHocTH HaHOYacTHll . OO1Iast XapaKTepUCTUKA HAHOCOCTOSHUSL.
Oco06eHHOCTH TOBEPXHOCTH HAHOYACTHUII M €€ BIMSHUE HA (H3. CBOICTBA

VY HUKaJIbHBIE ONTHYECKUE CBOMCTBA HAHOCTPYKTYP

YHUKaIbHBIE MEXaHUYECKHE CBOUCTBA HAHOCTPYKTYP

MEPCIEKTUBBI MOJIEKYJISIPHON HAaHORJIEKTPOHUKHN U CIIMHTPOHUKH

Omnpenenenre HAHOCTPYKTYPHI C MO3UIUH (PU3UKH U XUMHUH TBEPJIOTO TEJA.
Tepmoannamuyeckas 00yCcIOBICHHOCTh 00Opa30BaHUsI KJIACTEPOB U HAHOYACTHIL.
3aBUCUMOCTb TEMIIEPATYpHI IIJIABJICHUS OT pa3Mepa HaHOYACTHLI.

3Ha4yeHME IOBEPXHOCTHOI'O HATSHKEHMS HA TPAaHUIAX [IOBEPXHOCTH HAHOMATEPHUAJIOB.
TpaHcIIOpTHBIE SIBIEHUS, IPOLIECCHI IIEPEHOCA UMITYJbca, TeIa , 3apsiioB U MacChl B
HU3KOPA3MEPHBIX CUCTEMAX.

Bnusaue pasmepHbix 3G (eKToB Ha (U3UKO-XMMHYECKHE CBOWMCTBA TEJl. 3aBHCHMOCTH
JUAIEKTPUYECKON MPOHMUIAEMOCTH U IIMPUHBI 30HBI MPOBOAMMOCTH HAHOMATEpPHUAJIOB
OT pa3Mepa YacTHII.

Ocuunupyroniuii xapakTep (U3NYECKUX CBOWCTB HAHOKJIACTEPOB

. DIIEeKTpOHHAsl CKaHUPYIOLAsi TEXHUKA.

®da30Bble paBHOBecHS M TepMOAMHAMHKA. BnusHue pasmepa wactuil Ha (asoBoe
paBHOBecHe. KOHIEHCAIMOHHBIN METOI.

Mexanudeckoe n3MenpueHue. MexaHOXUMUYECKU CUHTE3.

CuHTe3 B yCIIOBUSX YJIbTPAa3BYKOBOI'O BO3ACHCTBUSI U yIapHBIX BOJIH.

DJIEKTPOAYTOBBIE U FIEKTPOXUMHUYECKUE METO/IbI B3pbIBA IPOBOJIOK.

XUMHUYECKUE METOJIbl CHUHTE3a OPraHMYeCKUX HaHoMarepuasioB. I[l1azsMoOXuMHYECKHA
cuHTe3. HanpaBneHHbIN CynpOMONEKYIISIPHBINA CUHTES.

MounekynsipHO-TTyueBas SIUTAKCHUS.

Camoopranuzaiiys 1 caMocOOpka HAaHOMAaTEpPUATIOB.

Hanonurorpadus.

DNEKTPUYECKHE ,0ITHYECKUE U MEXAaHUYECKHE CBOMCTBA HAHOYACTHLL.

DNEeKTPOIYroBbIE U JIEKTPOXUMUYECKHE METO/IbI B3PbIBA ITPOBOJIOK.

TpyOuatrslie CTPYKTYpBI.

I'padensl , rpadanbl U UX aHAJIOTH.

DJEeKTPOHHBIE YCTPOICTBA HA OCHOBE JISTUPOBAHHBIX HAHOTPYOOK.

HanoBosokHa 1 HaHOTPYOKH yJIepOIHbIE HAHOTPYOKHU.

CuHTe3 HaHOTPYOOK.

['padeHoBast 3neKTpOHUKA.

Cunte3 rpadeHoB .

®ysuiepeHsl U QyIepeHONOA00HbIE CTPYKTYPHI .

TexHOoIO0TrHsI MOTUMEPHBIX, TOPUCTHIX, TPYOUATHIX U OMOJIOTUYECKUX HAHOMATEpHAJIOB.
JHK snextpoHuka.

B pamkax WCTIONIb30BaHUS MOJYJTbHO-PEUTHHTOBOM CHUCTEMBI OOYYeHHS U OIICHKHU
YCIIEBAeMOCTH CTYJICHTOB MTOTOBAs OIEHKA 3HAHWH CTYyJIEHTAa IO JUCITUIUIMHE IMPOW3BOJUTCS TI0
CyMMe OallJIOB, TIONYUYEHHBIX B paMKaX TEKYIIEro M pyOeKHOro KOHTPOJSI 3HAHWM, YMEHUU U
HABBIKOB B TCUCHHUE CEMeCTpa, U 0AJUIOB, TIOJyYSHHBIX Ha 3a4eTe.

3a paboty B cemecTpe cTyAeHT nony4aer a0 100 OamnoB 3a BBIMOJHEHUE 33JJaHUN B paMKax
TEKYIIETO W PYOEKHOTO KOHTPOJSI M AOMOJHHUTENBHO 10 10 0ayutoB 3a pe3ynbTaThl ydacTHs Ha
CTYJIEHUYECKON HAyYHOU KOH(DEepEeHIINH M0 PU3UKE.



KonTtpoJsbnas padora
Bcero B kaxmom Mopayne mo 1 KOHTpONBHOW paboTe, Kakaas W3 KOTOPHIX OIICHUBACTCS
MakcuMaiabHO B 15 u B 20 6amioB. KoHTposibHas paboTa cOCTOUT U3 3 UM ke 4 3aJaHuil.

Bapuanrt 1 kouTposabHo#i padorsr Nel
Kontponbnas padora Nel coctout u3 3 3aganui,
[TocTpouTh U paccyrTaTh MOJIEKYJIBI B TIporpamMMHoii cpeie HyperChem:
1) PaccumTarth MOJEKYNIy JOHOpPa M aKIENTOpa METOJOM MOJICKYISIPHOH MEXaHHKH B

npubmokeHnd MM+ ¥ HaliTH ONTUMAIBHYIO TEOMETPHIO MOJIEKYIT: TeTpaTuodyapBaIcHa

(TT®) u achanprena ACD.
g c H n u c C/y £ ) "
0 - £t
s "o ¢ I con
c H ¢ c o Lr . c Lt.
¢ € . . c cL . ‘:r ; ) "
W Cc € ¢ i “u
W
Puc.1 — Onmumusuposannasn monexyna Puc.2 — Onmumusuposannasn monexyna
mempamuog)yniveanena acganemena

2) Paccuurare mnorennman wonusaimu (ITM) u cpoactBo k anekrpony (CD) reomerpuio,
JTUTIONBHBIM MOMEHT MOJIEKYIN JIoHOpa M akuenrtopa metonqom RHF PM3 ¢ ontumuzanueit
TEOMETPHH.

3) Boraucnute sHepruto kBazuypoBHs depmu JOHOpa U aKIENTopa U OTPa3HUTh 3TO HA
OYHEPreTUYECKON JuarpaMme.
4) PaccuuTarh mupHHY 3anperieHHON 30HbI ¢ Y4€TOM 3KCUTOHHOW MOIPABKH.

KpuTtepuu onenku (B 6a171ax): 3a K&XJ10€ 33/1aHUE BBICTABIISICTCS MAKCUMYM 5 0aJUIOB.
Kpurepun onieHKH 3a OHO 3aJaHUeE:
- 5 6aJIIIOB BBICTABIISETCS CTY/IEHTY, €CIIM 33a]aua perieHa abCoI0THO BEPHO;

- 4 Oanna BBICTaBIISETCS CTYJEHTY, €CIM IPU BEPHOM pELICHHHM B OOIIEeM BHJIE JONMYILIEHA
ommnOKa B YHCJIOBBIX pacyeTax WIA TpPH TPABWIBHOM OTBETE OIYIIEHBl HEKOTOpHIC
IPOMEXYTOUHBIE 3Talbl PELICHUs WIM JIONYyIeHa HEeNpPUHLIUIUAIbHAs OIIMOKAa B MCXOTHBIX
YpaBHEHHSX;

- 3 Oauta BBICTAaBISIETCS CTYACHTY, €CIH OTCYTCTBYET OIHO W3 HEOOXOIMMBIX HMCXOHBIX
YpaBHEHMH WM JONYyIIeHAa MpPUHIMNUANbHAsS OHMOKa B MCXOJHBIX YpPaBHEHMSX, HO
NPUCYTCTBYIOT MPAaBHIIBHBIC PACCYKIEHHS U JCHCTBUS, HAIPABJICHHBIC HA IMOJIyY€HHE OTBETA
(3a1aua pelieHa HaroJIOBUHY);

- 1-2 Gamna BBICTaBIIAETCS CTYAEHTY, €CIM BEpHO 3alKcaHa TOJBKO YacTb HEOOXOIUMBIX
HCXOJIHBIX YPaBHEHHH, ITPH 3TOM OTCYTCTBYIOT KaKHe-THOO MaTeMaTHUECKHe peoOpa3oBaHus,
HarpaBJIeHHbIE Ha MTOJyYEeHHE OTBETA MM OHH OIIMOOYHBI.

0 GamtoB CTaBUTCS MPH OTCYTCTBUHM OTBETA WJIM NMPHU TOJHOCTHIO HEBEPHOM OTBETE WJIM KOTa
OTBET HE COOTBETCTBYET YCIIOBHIO 33Ja4H.
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JlabopaTopHbie padoThl
Bcero B xaxxaom mMostysie 1mo 2 1abopaTOpHBIX paboThI (Bcero 4 mabopatopHbie padoThl), Kaxaas 13
KOTOPBIX OlleHuBaeTcsi MakcuMyM B 10 6amnoB. Bee maboparopubie pabotsl mpoBoastcs Ha [1K
B iporpaMMmHoii cpeae HyperChem.

ITpumep nabopaTopHOil padoThl Ne 4
Lenb paboThL: paccunTaTh YHEPTHs 00Pa30BaHUS CYIIPa-MOJICKYISIPHBIX CTPYKTYP MOJIEKY
dymiepena.
Brinonnenue paboThl:
1. Paccumrtarh mMHpPUHY 30HBI MPOBOIUMOCTH B 00BIUHBIX (hymepeHax Ceo st aTomMa
B;
2. PaccuuTath 5Hepruo 006pa3oBaBUIMXCS CYIPAaMOJIEKYISPHBIX CTPYKTYP B MOJIEKYJIax
¢dbymepena o popmyie:
AEy =/Egyn — E1/, AE; =/E1 — E3/, AE,=[En_1-Enl,
3. CocraBurtb rpaduku 3aBucumoctu AE;, AE, u AE ot uucia atomoB B;

Kpurepuu ouenku (B 6ajiiax):

-10 GayIoB BBICTABIISICTCS CTYJICHTY B CJIy4ae BEPHOTO BBHIIIOJHEHHUSI PA0OTHI, HAJTMYUS TIOJTHOTO
0T4€Ta U MPaBUIBHBIX OTBETOB Ha JJOMOJIHUTEIHLHBIE BOIIPOCHI, KOTOPHIE TIOKA3bIBAIOT BHICOKHUI
YPOBEHb MOHUMAHUS CTYJIEHTOM TEMBI.

-8-9 Oaia BBICTABIIACTCS CTYCHTY B C1y4dae BEPHOI'O BBIIIOJHEHUS PaOOThI, HAJTMYUS MOJIHOTO
otuéra u 6ojee 4yem 75% TMpaBUIIBHBIX OTBETOB HA JIOTIOJIHUTEIBHBIE BOIIPOCHI, IIOKA3BIBAIOIINX
XOpOILIUI YPOBEHb TIOHUMAHHUS CTYIE€HTOM TEMBI.

6-7- Gaa BRICTABIISIETCS CTYJCHTY B CIy4ae BEPHOTO BBHITIOJTHEHHUS paOOTHI, HAJTMYMS TIOJTHOTO
oT4éTa, HO ¢ OIMOKaMHU B pacueTax, 1 Oosiee yeM 75% IpaBUIIbHBIX OTBETOB Ha JIOTIOJIHUTEIbHbIC
BOIIPOCHI, TOKA3bIBAOLINX XOPOLIMI YPOBEHb TIOHUMAHUS CTYICHTOM TEMBI.

-3-4 Gaia BHICTABIISETCS CTYJICHTY B CIy4ae BEPHOTO BBITIOJIHECHHUS paOOThI, HAJTMYMS TIOJTHOTO
oTuéTa, HO ¢ OIMMOKaMH B pacyeTax, u 6osee yem 50% mpaBUIBLHBIX OTBETOB HA JOMIOJTHUTEIHHBIC
BOIPOCHI, TOKA3bIBAIOIINX XOPOIINH YpOBEHb TOHUMAHUS CTYIEHTOM TEMBI.

-1-3 Gana BBICTABIISIETCS CTYJCHTY B CIydae HETIOJTHOTO BHIIIOJIHEHUST PA0OTHI, HATMYUIO
HE3aKOHUEHHOT'0 0T4ETa U OTCYTCTBUIO OTBETOB Ha JIOMOJIHUTENbHBIE BOIIPOCH! Ooiiee ueM Ha 50%.

-0 6anI0B BHICTABIIAIOTCS CTY/IEHTY, €CJIM HE c/ieJlaHa paboTa, OTCYTCTBYET OTUET.

Py0e:xHbIii KOHTPOJIb

ITo 3aBepuieHnH NEPBOTO MOYJISI IPOBOJUTCS TECTUPOBaHUE CTYAEHTOB. [10 3aBepieHnn
BTOPOTO MOJYJISl IPOBOAUTCS MUChMEHHBIN (YCTHBIN) OMPOC CTYIECHTOB.

IIucbMeHHBIH M (MJIM) YCTHBIH ONMPOC

[To oxOHYaHHIO BTOPOTO MOJYJISI U JJIsl pyO€KHOTO KOHTPOJISE IPOBOJUTCS ONPOC B
MUCbMEHHOMU U (Mn) yCTHOU (hopMe (Bcero 2 Bompoca) Ui BBISIBICHHUS TOHUMaHUS U KauecTBa
YCBOEHHSI TUCHMIUIMHBL. Kax/1plif BOMpoc olleHuBaeTcss MaKCUMyM B 5 OaiioB. 3a onpoc
CTYJEHTOM MO’KHO MOJXY4YUTh MKcUMYM 10 6amnoB. Bonpocs! uist mpoBeneHus onpoca
CTYJEHTOB IpuBeAcHbI B [Ipunoxkenue 3.
Kpurtepuu ounenku (B 6a/1/1ax):

-5 OanIoB cTaBUTCA B Cilyyae aOCOJIIOTHO BEPHOTO OTBETA HA BOMPOC

-4 Oayia cTaBUTCS B CIIy4ae BEPHOIO OTBETA HA BOIPOC C HE3HAYUTEIbHOM OIMIMOKOM

-3 Oaita cTaBUTCS B CIIy4ae €cliv JIaH OTBET Ha BOIIpoc B 00bEMe He MeHee 50%
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-1-2 Ganna BBICTABJISETCS, €CIIH JIaH OTBET Ha BOMpoc B 00bEMe MeHee 50%
-0 OaJTOB BBICTABIISICTCS B CITydae, €CJIM C/IaHa IycTasi paboTa WK JIaH OTBET Ha TIOCTOPOHHHM

BOIIPOC

KoMmiekT TecToB

TectupoBanme MPOBOAUTCS B IEPBOM MOJYJIE JUIsl POBEICHUS PYOSKHOTO KOHTPOJISI, COCTOUT U3
15 Bompoc. MakcuMaabHOE KOJIMYECTBO OAIIJIOB, KOTOPOE MOXKET MOJIYYHTh CTYJEHT MAaKCUMYyM 15

0aJIoB.
[Ipumep TecToBOTrO 3a7aHUS
1.K HaHOYacTHIIaM OTHOCAT OOBEKTHI KOTOPBIE
A. Nmerot pazmep MeHee 1Mk
B. Nmetot pasmep menee 100 um
C. NmeroT pazMepbl MOJIEKYIT

Kpumepuu ouyenueanus:

3a raxcowiii npasunvroiii omeem — 1 dan.
Maxcumanvroe konuuecmeo bannos- 15.
Munumanvroe — 0 6annos.

IHoompurenbHbIe 0aJIBI

Yuactue B koHpepenunu- 10 6annos

TBopueckuil moaxo/ k 0TOOPY U CTPYKTYpPUPOBAHUIO MaTepuaia -
HoBu3Ha 1 caMOCTOSTENFHOCTH MPH ITOCTAHOBKE MPOOJIEMBI -
BeicTynieHne He SBISETCS IPOCTBIM YTEHUEM C DKpaHa -
B BrICTYIIIIEHUY AOMONMHAIOTCA U PACKPBIBAIOTCS KIIHOYEBBIE MOMEHTBI,
IIPEICTaBICHHBIE HA ClIaiaax -

Bo BpeMs BBICTYIUIEHUS TOAIEP>KUBACTCS 3pUTEIIbHBIN KOHTAKT C

ayI[PITopPIeI’I, pe€Yb OTIINYACTCA OorarcTBOM WHTOHAILIMI -

2 bann
2 bann
2 bann
2 bann

20an
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5. YueOHO-MeTOoAMYECKOEe U HH(POPMALIMOHHOE o0ecnedeHue JUCIUILIMHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAUMOM IS
OCBOEHHS TUCIUIIHHBI

OcHoBHas JInTEepaTypa:

1. M.IO. [JonomaToB @u3nueckre OCHOBBI HAHOYJIEKTPOHUKH. YueOHOe rmocobue. —
Ya : PUHL] Bam. I'Y-2015, 206¢. [B 6u6a. baml'V umeercs 25 9k3.]
2. H. T. PamOunu, A. B. bepé3knun @usndeckue 1 XUMHYECKHUE OCHOBBI

HaHOTexHoJorui .— M. : ®uzmatiut, 2009 .— 456 c¢. — bubnmorp.: c. 448 — ISBN 978-5-9221-
0988-8 : 812 p. 13 k.

3. HonomaroB M.IO., baxtusun P.3. MccnenoBanue MOJEKYISPHOM U 3JIEKTPOHHOMN
CTPYKTYphl MOJIEKYyJ H HaHoyacTuil. JlabopaTopHbBII TPaKTHKyM TO (QU3UYECKIM OCHOBaM
HaHORJICKTPOHUKH / Y4ueOHOe rmocoOue /sl CTYIeHTOB (pr3ndecKux crenuaibHocTet By3oB - Ya:
PHO BamIl'y, 2012.- 120 c. [B 6u6a. baml'V umeercs 25 5k3.]

4, M.IO. loniomaros, P.3. baxtusun , J1.O. [lynskosckas MccnenoBanus
AIIEKTPOHHBIX XapPaKTEPUCTUK U CBOMCTB MOJIEKYJ M HaHOYACTHIl. YuebHoe nmocodue. — Ya :
PUHI] Bam. I'Y-2014, 214 ¢. [B 6u6a. baml'Y umeercst 25 3k3.]

JlonoIHUTeILHAS JTUTepaTypa:

1. Hanorexnomorus B Omwkaiiimem — aecsaTuiaeTuu.  [IporHo3 — HampaBiIeHHS
uccaenoBanuii / [Tox pen. M. K. Poko, P. C. Bunbsmca, I1. AnmmuBucaroca; Ilep.c anri. moja pen.
P.A.Angpuesckoro. — M,: Mup, 2002. — 292 c.

2. Y. ITyn, ®. Oysnc. Hanorexnonoruu. Mup mMaTepuasioB u Texnosoruii. Texnocdepa,
Mocksa, 2005.

3. Cyznanes U. JI, Cy3maneB II. M. HanoknacTepbl M HAHOKJIACTEPHBIE CHCTE "MBI.
Opranuzanus, B3auMmoeiicTeue, coiicta // Ycenexu xumun. — 2001, — T. 70.-Ne3.-C. 203-240.

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

5. AndepoB XK. 1. J/IBoitHble TeTepOCTPYKTYPHI: KOHLEMIUS MPUMEHEHUs B (DU3HKE,

3NIeKTpOHUKEe U TexHojoruu. HobeneBckas nekuus no ¢usuke //Ycrnexu (U3NUECKUX HAyK. —
2002. —T. 172. — Ne 9. — C. 1068 —1086.

6. Kucenes B. @., Ko3nos C.H., 3oreeB A. B. OcHOBBI (U3UKH TOBEPXHOCTH TBEPOTO
Tena. — M.: U3g-Bo MI'Y, 1999. — 284 c.

1. Jlen XK.-M. CynpamonekynspHas xumusa. Konuenuuu u nepcrnexkrussl /Ilep. ¢ anri.
noxa pexn. B. B. Brnacosa, A. A. Bapaeka. — HoBocubupck: Hayka, 1998.-334 c.

8. Mopoxos W. M., Tpyco JI. M., JlamoBox B. H. ®usuyeckue sBIeHUA B

YIBTPaJUCIEPCHBIX cpenax. — M.: DHeproatomusnar, 1984. — 224 c.

9. I'nezep A. M. AmopdHble ¥ HAHOKPUCTAUIMYECKHE CTPYKTYpBL: CXOJICTBa,
pasnnuus, B3auMHble nepexosl // Poccuiickuii xumudeckuit sxypHan. —2002. - T. 46. -Ne 5. - C.
50-56.

10. MuneBunckun M. I, UYensime BB. Hanopasmepnsle kiactepel B
MOJIYTIPOBOJTHUKAX — HOBBIA MOAXOA K (OPMHUPOBAHUIO CBOWCTB MarepuasioB // ®duszn—ka u
TEXHUKa NOTynpoBogHHKOB. — 1998. — T. 32, — Ne 5. — C. 513 — 530.

11. Ozepun A. U. Ha"ocTpyKkTypbl B monuMepax: MoixydeHHue, CTpyKTypa, cBoicTBa //
[TpobnemMbl M JOCTHKEHUS  (PU3MKO-XMMHUYECKOM M  WHXEHEpPHOM Hayku B  o0jactu
HaHomartepuainos: Tpyasl 7-if ceccun / [Tox pen. B. A. Maxnuna. - M.: THL PO HUOXU nm. JI. 4.
Kapmnoga, 2002. - T. 1. - C. 186-204.
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12. [Tomoraiinmo A.Jl., Pozenbepr A.C., Ydusan WN.E. Hanouactumpl MeTamioB B
noauMmepax. M.: Xumus, 2000.

13. [Tomoraiino A. JI. MeramnonoauMepHble HAaHOKOMIIO3UTBI C KOHTPOIUPYEMOi
MOJICKYJISIPHOM apXuTeKTypoit // Poccuiickuit xummueckuii sxypHan. —2002. - T. 46. -Ne 5. - C. 64-
73.

14, Cumon XK., Aunpe XK. "MonexkynspHbie noxynpoBogHuku’. M.: Mup, 1988.

15. V.A.XappucoH. "DNeKTpoHHas CTPYKTypa W CBoOMcTBa TBepabix Ten"'. M.: Mup,
1986.

16. PamOumu A.I'. "[IpuHnmmnel MonekyisspHo# anekTpoHuku'". [loBepxHocTh, 2006, No§,
c.l.

17.  Konmakos A.B. "Iudpaxius peHTTeHOBCKUX Ty4eil B cBepxpermerkax', 1992.

18.  Xopman M. "IlonynpoBoauukoBsie cBepxpemerku". M.: Hayka, 2009.

19.  Enenxwuii A.B. "Yrnepoansie HaHOTpYOKH". Yenexu ¢puszndeckux Hayk, 1997, Boi.9,
c.945.

20. JlozoBuk O.E., IlomoB A.M. "OOGpa3oBaHue u POCT YIIEPOAHBIX HAHOCTPYp —
byniepeHoB, HaHOYACTHUI, HAHOTPYOOK M KOHycoB". Ycmexu ¢uznueckux Hayk, 1997, Bbim.7,
c.751.

5.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAMOHHOM ceTn «AHTepHET» 1
MPOrpaMMHOI0 00ecTieYeH s, HeOOXOAMMBIX /ISt OCBOECHHS THCIUILIHHbI
A). Pecypcobl UuTepHeT.

1. DOmnexrtponnas Oubmuoteunas cuctema. Db bamlV. — CobGcTBeHHas >IeKTpOHHAs
O6ubnuoreka ydeOHBIX M HAy4yHBIX JJEKTPOHHBIX U3JaHUN, KOTOpas BKIIOYAET U3JaHUsA
npenojanareneil bamly. ABTOpH30BaHHBINA AOCTYN O MApoJIt0 U3 000K TOUkU ceTh VHTepHer.
Peructpanus B bubnuoreke baml'V, manpneimmiinoctyn u3 mo6oil Touku cetu MHTepner. —
https://elib.bashedu.ru/

2. DnexkTpoHHas OuOnMMOTeYHass cHUCTeMa .YHUBEPCUTETCKas OMOIMOTeKa OHJIAWH.—
[TonmHoTekcToBass B/ yueOHBIX M Hay4yHBIX DJEKTPOHHBIX M3JaHUU. ABTOPU30BAaHHBIA JOCTYI IO
naposro u3 moboit Touku cetu Mutepuer. Peructpanus bubnuorexe baml'y, nanpaeimuit qoctymn
u3 mroboi Toukn cetn Murepuer. —https://biblioclub.ru/

3. DOnektpoHHas OubnnoTeuHas cuctema wuszgarenbcrtBa .Jlawb. — IlonHorekcroBas B/
y4eOHBIX M HAyUHBIX JIEKTPOHHBIX H3aHUN. ABTOPM30BAHHBIA JTOCTYI MO MApOJI0 M3 JHOOOM
touku cetu MuTepuer. Perucrpanus B bubnuoreke baml'y, nanpHednmii 1ocTym u3 J11000H TOUKH
ceru MuTepuer. — https://e.lanbook. com/

4. OnextpoHHbld kaTtamor bubmumorekn bamlV — ChpaBoyHO-ITOMCKOBBIM —ammapar

O6ubmuorexku. Briaroyaer B ce0si cUCTEMY KaTajloroB M KapTOTEK, CIIPaBOYHO-OMOIMOrpaduuecKuii
dona. — http://www.bashlib.ru/catalogi/
B). DieKTpoHHBbIE pecypchl (10NMOJHEHUE CUCKA JIUTEPATYyPhI)

1. O. II. Kopmumuusie, FO. A. Illykeiino . MexaHnka MaTepuanoB M CTPYKTYp HaHO- H
MUKpPOTEXHUKU [DNEeKTpOHHBIA pecypc] : ydeO. mocobue / DnekTpoH. JaH. U mporp. — M. :
Axagemusi, 2008 .—— DaekTpoH. BepcHs med. myoaukamuu .— J{OCTym K TEKCTy 3JEKTPOHHOTO

U3JIaHUS ~ BO3MOXKEH  4Yepe3  DJeKTpOHHO-OmOmuoreunyro  cucremy Ob  baml'V.—
<URL:http://https://bashedu.bibliotech.ru/Account/LogOn>.
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6. MaTepuajibHO-TEXHHYECKas 0a3a, HEOOXOAMMAas /I OCYLEeCTBJIEHUSA
00pa30BaTeILHOIO MPoOUEecca MO JUCHUILINHE

MartepuanbHo-TeXHUYeCKass 0a3za, HeoOxoaumasi JUisi OCYILECTBJICHHS 00pa3oBaTelbHOTO
mpoliecca 1o JUCIUTUINHE IPUBEACHA B TaOIUIIE:

HaumenoBanue Bun 3agaruit HanmenoBanue o6opynoBaHus,
CHETIHATM3UPOBAHHBIX MPOrpaMMHOTO 00€eCTIeUeHUs
ayIUTOPHUH, KAOWHETOB,
nabopaTtopuii
1 2 3
Aynuropus 313 Jlexuuu Hocka, Men, MyJIbTUMEAUNHBIA MOPOEKTOP,

aKyCTHUeCKasi CHCTeMa, OJKpaH; ydeOHas WU
Hay4Has JUTEpaTypa Mo Kypcy; BHICO3AIHCH,
CBSI3aHHBIC c IpOrpaMmoit Kypca,
KOMITBIOTEPHBIC JIEMOHCTPAIMH, TEXHUYCCKUE
BO3MOXKHOCTH  JUII ~MX  [OPOCMOTpa H
npociyiuBanus, nporpammer: Windows, MS

Power Point
Jlaboparopus Ne313 Jlexuun st npoBeneHus 1a00paTOPHOTO MPAaKTUKyMa
JlaGoparopHble npejHa3HauYeHa 1abopaTopws,
paboThl YKOMILUIEKTOBaHHAas n1a00paTOPHBIMH

CTeHJaMH, W3MEPHUTEIbHBIMH  MPUOOpaMH
(ocumorpadbl, MYJIBTUMETPbI, W  T.J.).
Hannume KOMIBIOTEPHBIX MPOTpaMM OOIIEro
Ha3HAYCHUSI.

15




[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUYPEX/JEHUE BBICHIEI'O OBPASOBAHMA
«BAIIKMPCKHUU I'OCY JAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JTUCIUIUIMHBI PU3ndecKre OCHOBEI HaAHOJJICKTPOHUKH Ha 5 CEMECTDP
(HaMMEHOBaHUE TUCIIUILIMHBI)
o4yHasAa
(dopma o0ydeHust

Pabo4yro nporpaMMy OCyILIECTBIISIOT:

Jlekuuu:
npodeccop kadeapsl GU3NIECKON ICKTPOHUKH U HAHOPHU3HUKH, 1.XUM.H. JJomomato M.1O.
(TOJDKHOCTB, y4. CTENEHb, (.H.0.)

IIpakTHueckue 3aHATHS:
npodeccop GU3NIECKOH 3IEKTPOHUKH U HaHOPU3UKH, 1.XUM.H. Jlonomaros M.1O.
(OJKHOCTB, yU. CTEIEHb, ().1.0.)

Bun padorsl O0BeM TUCHUILTAHBI
O6mas tpynoemkocts aucuuruinsbl (3ET / gyacos) 2/72
Y4eOHBIX YaCOB HA KOHTAKTHYIO paboTy C MperoiaBaTesieM: 36,2
JIEKLIUHA 18
MIPAKTUICCKUX/ CEMUHAPCKHUX -
712a00paTOPHBIX 18
IpyTHX (TPYIIIOBasi, MHIUBUyaTbHAs KOHCYJIBTAIINS U MHBIC BUIBI 0,2

y4eOHOIl e TeTbHOCTH, IpeaycMaTpuBaoIue paboTy o0yJaromuxcs ¢
npenoaasarenem) (PKP)

Y4eOHBIX 9acOB Ha CAaMOCTOATEIbHYI0 padboTy odydaromuxcs (CP) 35,8

Y4eOHBIX 9acOB Ha MOJTOTOBKY K -
sK3aMeny/3auety/nuddeperipoBanHomy 3auety (KoHTpomn)

VY4eOHnbix yacoB koHTposs (PI'P, 3auer/>x3amen) 5)

cDOpMEl KOHTPOJIA:
3a4€T
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dopma TEKYIIEero

OcHoBHas U KOHTPOJIA
dopMa n3ydeHus: MaTepUasoB: JICKIUH, JIOIOJHUTEIbHAS Sanamms 1o yCIIEBaeMOCTH
MPAKTUYECKHUE 3aHATUSI, CECMUHAPCKHUE 3aHATHUS, auTeparypa, . (KOJJIOKBUYMBI,
CaMOCTOSTCILHOU
nabopaTopHbIe pabOThI, CAMOCTOSTEIIbHAS paboTa U pEKOMEeHTyemMast KOHTPOJIbHBIC
No Tema u conepxanue paboTe CTyICHTOB
o/ TPYJIOEMKOCTbH (B yacax) CTyJleHTaM (HoMmepa paboThI,
U3 CIIHCKA) KOMIThIOTEPHBIC
TECTHI U T.I1.)
JIK I[1IP/CEM JIP CP
1 2 3 4 5 6 7 8 9
MO)IyJ'Ib 1: (l)yHI[aMeHTaHBHbIe OCHOBBI HAHO3JICKTPOHUKHU
1. OcHoBHbIE 2 - - 3,8 O [1],[2-4], A [4],[5] | Mo crucky 3ananuit Tekyrme npoBepKu
du3HUecKHe 3aKOHBI KOHCIIEKTOB, U3YYEHH
JIUTEPATYPHL,
HAHOCOCTOSTHH S

1. OcHoBHBIE

TEPMUHbI "
OIlpeseNieHUus]  aTOMHO-
MOJIEKYJIIPHOW TEOPHH.
Ornpenenenue
HaHOYaCTHI]

2. Ucropus
pa3BUTHS
HAaHOTEXHOJIOTUU
[TepcniexkTrBBI u
po0IEeMbI pa3BUTHA
HAHO3JIEKTPOHUKH
HAHOYACTHIIBI KaK
OOBEKTHI ~ MHKPO U

MaKkpoMHupa

KOHTpOJIbHAS padoTa,
naboparopHas paboTa
Nelu Ne2, tect
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3.  Kiaccuduxanus
1 QYHKITUU
MOJICKYJISIPHBIX
ANEKTPOHHBIX
YCTPOMCTB

4. Mesodusuka.
OcoGenHoctu (HpU3NKU
HaHOCOCTOSIHUSI.

5.
TepmoanHaMHuuecKue
MIPUYUHBI
JUCTIEPCHOCTH.

6. VYHHKanbHbBIE
MTOBEPXHOCTHBIE
CBOMCTBAa HAHOYACTHI]

7. Ocuumisus
CBOWCTB B KJIaCTEpax

8. Buumr
HAHOYACTHIIBI KaK
OOBEKTHl ~ MHUKPO U
MakpoMHpa u
CYIIpaMOJIEKYIL.
I'ubpuausanus
ANEKTPOHHBIX
COCTOSHMM aTOMOB B
Mosekynax OCHOBHbIE
THITBI HAHOCTPYKTYP.

9. TpyOuatsie
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CTPYKTYPBL.
DNEeKTPOHHBIE

YCTpPOMCTBA Ha OCHOBE
JIETUPOBAHHBIX
HAHOTPYOOK. Cunte3
HaHOTPYOOK

10. HanoBonokHa wu
HAHOTPYOKH yJepoJIHbIC
HaHOTPYOKH..

11. T'padenoBas
anekTtponunka.  CuHTE3
rpagenoB . Cuntes
rpadana u3 rpadeHa.

12. ®ynnepensl U
bynnepeHonogo0HbIe
CTPYKTYpBHI.

13. TlousTue 0
MTOJIMMEPHBIX,
MTOPUCTHIX, TPYOUATHIX U
OMOJIOTrMYECKHUX
HAaHOMAaTepPHAaJIOB.

14. TlonunaneTunaeHsl
u apyrue
MOJIUCOTIPSKEHHBIC
TIOJTIMEPHI ,KaK
OOBEKTHI 3JEKTPOHUKH.
JlermpoBanue
MOJTAIIeTHIICHA
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IHonyyenne
HAHOYACTHUII

1. Mexanuueckoe
H3MeJIbUCHHE.
MexaHOXUMHUYECKHHN
CHHTE3.

2. Cunres B
YCIIOBHSIX
YJIBTPa3BYKOBOT'O
BO3JEHUCTBUS U yAAPHBIX
BOJIH.

3. DJAeKTpoayroBbie
U DJIEKTPOXUMHUUYECKUE
METOIBI B3phIBa
MIPOBOJIOK.

4, XuUMHYECKHUE
METO/BI CHHTE3a
OpraHUYECKUX
HaHOMAaTEPHAJIOB.
ITmasMoxuMHUIecKui
CHUHTE3.

Hampasnennsiit

CYIPOMOJIEKYJIIPHBIN

CHUHTE3.
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MeToasl pacuera

MOJIeKY.I U
HAHOYACTHII

1 DIIeKTpOH B
OJTHO-, JIByMEPHBIX
MOTEHINATbHBIX

AIUKaX. OJIEKTPOHHBIE
COCTOSIHUSI B
TPEXMEPHBIX,
JIBYMEPHBIX,
OJIHOMEPHBIX
CTPYKTYypax.
TynuenbHbIe 3G (HEKTH B
HAaHOCTPYKTYpax.

2 Teopus
MOJIEKYJISIPHBIX
opburaneit (MO), wu
TEOPETUUYECKHE METOMbI
OLICHKH  DJIEKTPOHHOMN
CTPYKTYpBI MOJIEKYJT
METO/IBI MO-JIKAO,
Meroasl Xaptpu Poxa,
u MOJIEKYJIIPHON
MEXaHUKH B pacuere
CTPYKTYPHBIX
XapaKTePUCTHK u
(UBUYECKUX  CBOWCTB
HaHOYACTHII.
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3 Hcnonb3oBanus
knaccuueckux MO wm
kpuctaunaeckux MO (
¢bynkumii  brmoxa) B
MOJIEKYJIIPHOU
HaHODJICKTPHHKE.

4 OcobenHoctu
JJIEKTPOHHOU
CTPYKTYPBI JIHHEHHBIX U
KBa3UJIMHCHEHHBIX
(LeTo4YeyHBIX) MOJIEKYJI.
5 COJNUTOHEL:
MeXaHU3MBbI
BO30Y>KICHUS,
COJIMTOHHAS
MIPOBOANMOCTb.

[IpoBoaumocTs
HaHOMaTEepHUaJIOB
Oprannueckne MeTaljIbl
Y MTOJTYIPOBOTHUKH

COBpeMeHHOﬁ HAHO3JCKPOHUKH

Moayab 2: pyHKIHOHATBHASI MOJIEKYJISIPHASI U HAHOJIEKTPOHNKA. OCHOBHBbIC NPUHIUINBI (PYHKIMOHMPOBAHUS U OPraHU3ALMH YCTPOHCTB

MonexynsapHbie
IpoBoOJa
MOJIEKYJISIPHbIE
nepeaaonme
YCTPOMCTBA.
KBanToBbIE HUTH U

KBAaHTOBBIC TOYKH.

2

2

5

O [3.4], L [4], [8]

Tekyuiue nposepku
KOHCIIEKTOB, H3YUCHUS
JUTEPaTypHl,
KOHTpPOJIbHAs paborTa,
naboparopHas paboTa
Ne3 u Ne4, onpoc
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DOTOIEKTPOHHBIE
YCTpOMCTBA
dotomnpeobpazoBarenu
1 (OTOIUOBI.
YHuKanbHbIE
ONTUYECKHUE SIBJICHUS B
HaHOCTPYKTYpax.
OnHORIEKTPOHHbBIE
SBJICHUS B
HAHO3JIEKTPOHHBIX
YCTPOMCTBAX.
HanoonTosnekrpoHuk
a

MonekynspHble
NEPEKIIIOYAOIINE
YCTPOMCTBA, TPUTTEPHI
U TPaH3UCTOPHI
KBanToBbie
3JIEKTPOHHbBIE
YCTPOMCTBA, 3JIEMEHTHI
KBaHTOBOW U
MOJIEKYJIIPHON
MaMATH.

OcobenHoctu
MOJIYTIPOBOJTHUKOB Ha
OCHOBE
MOJUIUKITNYECKUX
OpraHUYECKUX
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MOJIEKYII.
Opranunueckue
CErHETORJICKTPUKH U
CETHETORJIaCTHKHU.
MonekynsipHbIi
MOJIEBOI TPAH3UCTOP.
TpaH3UCTOPBI U TUOBI
Ha OCHOBE
HaHOTPYOOK,
dyiepeHoB u
rpadena.

JletexkTopsl U
HAHOCEHCOPHI
MarauTtHbIe Ki1acTephbl
Y TIOJIUMEPBHI.
MarHuTHsIE,
AJIEKTPUYECKUE U
ONTHUYECKUE CBOMCTBA
HaHOMAaTEPHAJIOB, KaK
(GYHKIMS CTPYKTYPBI
Opranuueckue napa u
beppoMarHeTuku,. Ha
OCHOBE
MOJIMCOTIPSIKEHHBIX
MOJINMEPOB.
Opranuueckui
dbeppMarHuTU3IM
CnuHOBBIC
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HAHOMArHUTEI
Temneparypsl Kropu-
Beiica u Husnsa
LIECJIOYNCIIEHHBIN U
JIpOOHBIH AP heKT
Xoia st
(dbeppOMarHuTHHIX
MOJIMMEPOB.
CnuHTpOHUKA —
AJIEKTPOHHMKA,
OCHOBAHHAas Ha CITHHE
(spin-based
electronics).
CIHuHOBEIE
HaHOYCTpOICTBA
CruHOBBIN KJlallaH.
CHnuHOBEIE TaTYHUKH.
CHnuHOBEIE
AJIEKTPOHHBIE
TPAH3UCTOPHI U
MEePEKII0YaTENH.

Bcero yacos:

18

18

35,8
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PediTMHI-IJIaH JMCHMIIIAHBI

PU3NYECKUE OCHOBEI HAHORJICKTPOHUKH

[Tpunoxenue No 2

(Ha3BaHWE TUCHMIUIMHBI COTJIACHO pabodyeMy ydeOHOMY TUIaHY)

cnenuanbHoCcTh  Pagmodusuka
Kypc 3, cemectp 5 2017/2018 rr.

KonuuectBo yacoB 1o yueOHOMY II1aHy /2, B T.4. ayiuTOpHas padota 36.2,

caMmocTosiTeapHas padota 35.8.

[Ipenonasarens: a.xuM.H. JlomomaToB M.IO.
Kadenpa dusndeckoil 3neKTpOHNKN W HAHO(UZUKU

Bujabl yueOHoiI 1eATeIbHOCTH bamt 3a Yucmno bannet
CTY/IEeHTOB KOHKpETHOE 3aJlaHul 3a Munu- Maxkcu-
3aJlaHne CEMECTp MaJIbHBIM | MaJbHBIN
Monayab 1 «DyHaaMeHTAJIbHbIE 0CHOBbI HAH0JIEKTPOHUKI

Texkymmii KOHTPOJIb

Konrponsnas pabora Nel 5 3 0 15

JlaGopaTopHas pa6ota Nel 10 1 0 10

JlaboparopHas pabora Ne2 10 1 0 10

Py0eskHbIii KOHTPOJIb

Tect 1 15 0 15
BCEI'O [1O MOAYJIIO 1 50

Mopnyasb 2 « DyHKUMOHAJBHASI MOJIEKYJISIPHAS M HAHOYJIEKTPOHHMKA.

OcHoOBHbIE NPUHIUIBI PYHKIMOHUPOBAHUS U OPraHU3aIUH
YCTPOJCTB COBPEMEHHO! HAHO3JIEKPOHUKID)

Texkymmii KOHTPOJIb

KontponbsHas paboraNe2 5 4 0 20

JlaGopaTtopHnast pabora No3 10 1 0 10

JlaboparopHas pabora Ned 10 1 0 10

Py0e:xHbIli KOHTPOJIb

Omnpoc 5 2 0 10
BCETI'O ITO MOJIVJIIO 2 0 50
IHoompurebHbIe 0AIBI

VYuactue B KOH(EpeHIHIX | | 0 10

HToro noompureJbHbIX 0271J10B 0 10

ITocemaemocTs (0271161 BBIYHTAKTCH U3 0011el CyMMBbI HA0OpPaHHBIX 0aJ1JI0B)
1. TIlocemrenne TeKIIMOHHBIX 0 -6
3aHATHI
2. TloceneHne MpakKTUYECKUX 3aHITHN 0 -10
HNTOroBuiii KOHTPOJIb
3auer 60 110
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