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1 Henu u 321241 U3yYeHUs1 TUCHUILINHBI (MOIYJIs).
1.1 llean ocBOeHUS AUCUHUILIAHDI.

Lesqb AUCHUMNIMHBI: aKTUBHO COJICHCTBOBATh (JOPMHUPOBAHUIO HEOOXOAUMBIX KOMIIETEHIHH Y
CTYJECHTOB B IIPOLIECCE UX O3HAKOMIICHUS C COBPEMEHHBIM HAay4YHBIM B3IVISIIOM Ha CYLIHOCTb M Xapak-
TEp HAHOTEXHOJIOTUHU B JICKTPOXUMHUUECKUX JIEMEHTAX MUTAHUS C T€M, YTOOBI aKTUBH3HPOBATH CIIO-
COOHOCTb CTY/I€HTa YCHEIIHO NMPUMEHATh MOJyYEHHbIE 3HaHUSA B 00JIaCTM HAHOTEXHOJOIMH NpH HC-
CJIEIOBAHMM HAHOYACTUL, IIPOCBEUMBAIOLIECH, 3JIEKTPOHHOM U 30HA0BOM MUKPOCKOIIMH, & TAKKE BCEX
OCHOBHBIX METOJIOB CUHTE€3a M CTAaOMIM3allM1 HAHOYACTHII.

1.2 3agaun AUCHMUILINHEL,

1) B COOTBETCTBUHU C OTBOAMMBIM Ha KypC BPEMEHEM TEMAaTHYECKH W MPOOJIEeMaTHUYECKU pac-
MPEJICINTh MTPOrPAMMHBIN MaTepHrall TAKUM 00pa3oM, 4TOObI KaK MOXHO JICHCTBEHHEE TTOMOYb Oyy-
HIEMY CHEIUAIKNCTY YCIEUIHO €r0 OCBOUTh U B UTOTE COCTABUTh OTHOCUTENBHO a/IEKBATHOE MPEICTaB-
JICHHE O CBOCOOpa3nu AU(PPaKIIMOHHBIX METOJIOB MCCIIEIOBAHUS HAHOYACTHI], IIPOCBEUYHUBAOIICH JJICK-
TPOHHOM Y 30HJIOBOM MUKPOCKOTIWH;

2) OBIIaJICHUEC HABBIKOM COCTaBJCHHS 3aIBOK Ha JHU(PPAKIIMOHHBIC METOIBI UCCIACIOBAHMS Ha-
HOYACTHII, IPOCBEYNBAIOIILYIO, SJIEKTPOHHYIO U 30HI0OBYI0 MHUKPOCKOIHIO, a TAK)Ke Bcel He0OX0IMMOi
JIOKYMEHTAIMH, KaCAIOIICHCsl OCHOBHBIX METOJIOB CHHTE3a M CTAOMITU3AIlMK HAHOYACTHIL.

3) 10 OTHOIIEHUIO K CTYACHTaM — IeJICHAIIPaBICHHO CII0OCOOCTBOBATH COBEPIICHCTBOBAHUIO MX
HABBIKOB pa3pabOTKH HEOOXOIMMOW HOPMATUBHOM IOKYMCHTAIINH;

4) mpu 3TOM aKTHBHO KCIIOJb30BaTh TPCHUHIOBBIC M MHTEPAKTUBHBIC 3aJIaHUsI JJIs 3aKperuie-
HHUS COCTOSIBIITMXCS 3HAHWU 1 HABBIKOB.

1.3 Mecto aucuuminHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

«HaHOTEXHOIOTUU B DIEKTPOXUMHUYECKUX DIIEMEHTAX MUTAHUS» — HAy4YHas JUCIUILUIMHA O
crioco0ax MPOEeKTUPOBAHMSI, CO3AHNUs, ONITUMH3ALMU U 00JaCTAX MPUMEHEHUsI HAHOPa3MEPHBIX AJIEK-
TPOXUMHUYECKHUX YCTpoiicTB. OHA pacKphIBaeT 3aKOHOMEPHOCTH B MPUMEHEHHH METOJI0B HaHOTEXHO-
JIOTHH U Pa3HBIX TUIIOB HAHOCTPYKTYP JUISL SJEKTPOXUMHUECKUX JI€MEHTOB uTanus. Ha ocHoBe 3ToM
JVICIIATUTMHBI BO3MOKHO TPHMEHEHHE Pe3yIbTaTOB OOYYEHUs CTYIEHTaMH TPH IOATOTOBKE BBITYCK-
HBIX KBaJIM(UKAMOHHBIX paboT.

JuctmumHa «HaHOTEXHONIOTHH B DIIEKTPOXMMHYECKUX DIIEMEHTaX MHUTAaHUS» Kak ydeOHas
JUCLUIUIMHA SIBJISIETCS COCTABHOW YacThio Oyioka «PakyabTaTHBB ydyeOHOro miaHa. JucuumianHa
«HaHOTEXHOJIOTUHN B 3JEKTPOXMMHUYECKUX 3JIEMEHTaX MUTAHH» OazupyeTrcs Ha 3HAHUH JAUCIUTUTIH
YHHUBEPCUTETCKOTO Kypca: 3JEKTpUYeCTBa U MarHeTusMa, (pU3MKu HaHOPa3MEPHBIX CHUCTEM, JIEKTPO-
MarHUTHBIX TOJeld ¥ BOJMH. OCBOCHME TUCHMIUIMHBI «HaHOTEXHOIOTHH B AJIEKTPOXUMHUYECKHX dJe-
MEHTaxX MUTAHUS» MO3BOJHUT BBITYCKHHKAM OPHUEHTHUPOBATHCS B TEKYIIMX M MEPCIEKTUBHBIX pa3pa-
00TKaxX HAaHOPa3MEPHBIX POOOTHU3UPOBAHHBIX YCTPOICTB PA3IMIHOTO (PYHKIIMOHAIHHOTO Ha3HAYCHUSI.

Wzyuenne aucuuiuinHbl «HaHOTEXHOMOTMM B 3JIEKTPOXUMHUYECKUX DIIEMEHTAX HHUTAHUS»
BKITIOYAET ayJUTOPHBIC 3aHITHS CO CTyAeHTaMH (JIEKIIMH, TPAKTHYECKUE 3aHATHUS ), TPYITIOBBIE U HH-
JTUBHUIyaJbHbIE KOHCYJIbTAI[MH, HAallUCaHUEe pedepaToB, yCTHBIE JOKIAAbl, CAMOCTOSTEIbHYIO paboTy
CTYJEHTOB C y4eOHOMU IUTEepaTypoi, HAyYHbIMU UCTOYHUKAMHU.

1.4 IlepeyeHnb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JUCUMILIMHE (MOIYJII0), COOTHE-
CEHHBIX C MVIAHMPYEMBIMH Pe3yJbTATAMHN 0CBOCHUSI 00Pa30BaTEJIbHON NPOrPaMMBbl.

N3ydyenne naHHON yueOHOW NUCHUIUIMHBI HANpaBlieHO Ha (OPMUPOBAHHME Y OOYYAIOIIUXCS
CIeyIOMUX o0menpoecCHOHATBHBIX B MPOGECCHOHATBHBIX KOMITETCHITHHA



NH- B pesynbrare u3ydenus yq4eOHOM JUCIUTUIMHBL
Ne IIEKC COmepAnT: oOyJarommecs JOKHEI
KOMIIETEHIHH
ILIL. | KOMIIe- .
TeHIIH (unm e€ yacTn) 3HATh yMeTh BJajeTh
1 IIK-17 | cTtyneHTt obnagaer CTPYKTYpY H COCTAaBJISATH 3a- CIIOCOOHO-
CIOCOOHOCTBIO CO- IpaBUiIa Co- SIBKM Ha J1U- CTBIO U yMe-
CTaBISTH 3a5IBKM Ha | CTABJIICHUS 3a- | (paKkUMOHHBIC HHEM COCTaB-
3aracHble J1eTalu U SBKH Ha JH- METO/IbI HCClle- JSITh 3a8BKU
pacxojHble MaTepua- | GPaKIHOHHBIE | JOBAHUS HAHO- Ha Tudpak-
JIbl, @ TAKXKe Ha I10- METOABI UCClIe- | YAaCTHlLl, IPOCBE- | LIMOHHBIE Me-
BEPKY U KAIMOPOBKY | JIOBaHHUS HAHO- | YMBAIOUIYIO U TOJIBI UCCIIe-
anmnaparypsl 4acTHL, Ipo- JIEKTPOHHYIO, @ | JIOBAaHUS Ha-
CBEUMBAIOUIYIO | TaKX€ 30H/I0BYIO | HOYACTHII,
U JIEKTPOH- MHKPOCKOIIHUIO IPOCBEYNBA-
HYIO, @ TAaK)Ke IONIYIO U
30H/I0BYIO JJIEKTPOH-
MHUKPOCKOTIHIO HYIO, @ TAaKXKe
30H/I0BYIO
MHUKPOCKO-
110
2 [1K-18 | cTymeHT obnagaer OCHOBHBIE ITPa- | KOMIIETEHTHO HaBBIKAMHU
CIIOCOOHOCTBIO pa3- | BWjIa pa3paboT- | pa3pabaThiBaTh pa3paboTKu
pabaTbIBaTh MH- KU HEOOXOJIU- | MHCTPYKIIMHU B HOPMAaTHUBHOM
CTPYKLMHU 1151 00- MOM JOKyMEH- | o0iacTu u3yde- | JOKyMeEHTa-
CITy’)KUBAIOMIETO TIep- | TAl[UH [P U3Y- | HUS OCHOBHBIX 1Y TIPH U3Y-
COHaJIa 10 3KCIUTya- | YSHUH OCHOB- METO/I0B CUHTE€3a | YEHUU OCHOB-
TaIlMH UCTIOIB3YEeMO- | HBIX METOJIOB ¥ CTaOMIIM3AIMK | HBIX METOJIOB
IO TEXHHUYECKOTO CHHTE3a U CTa- | HAaHOYACTHI] CHHTE3a U
o0opyoBaHuUs U OmM3anuu Ha- crabmimsa-
IIPOrpaMMHOTO HOYaCTHUI] IIUM HaHOYa-
oOecrieueHus CTHII

2. CTpyKTYypa M coiep:KaHue JMCIHUIIIHHBI.

2.1 PacnipeaesieHre TPYI0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

OOmiast TpyIOEMKOCTh TUCHUILTHHBI cocTaBiseT 1 3ad.ed. (36 4acoB), X pacmperesieHue

BuaamMm pa60T MMPpEaACTaBJICHO B Ta6J'H/II_[e

Bun yue6HO# paboTh Bcero CemecTpsl
4acoB (gacsl)
8
KonrakTHasi pa6oTa, B TOM 4YHCJIe: 22,2 22,2
AyauTOpHBIE 3aHATHS (BCEro) 22 22
3aHATHA IEKIIUOHHOIO TUIIA 11 11
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, TPAKTHYECKUE 3aH - 11 11
THS)
JlaGopaTopHblie 3aHITHS - —
HNuas koHTaKTHas padoTa: 0,2 0,2
Kontpoinbs camoctositenpHo paboTsl (KCP) - -
[Tpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJI€: 13,8 13,8

Io



KypcoBas pabota — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaa 3,8 3,8
Brinonnenue npakTHYeCKux 3alaHuii 2 2
Pedepar 2 2
BrinmosiHEHVE [OMALTHUX 3aaHUNA 2 2
IToaroToBka K TeKymeMy KOHTPOJIIO 2 2
KoHTpoJb: - -
MOJATOTOBKA K 324€Ty H IK3aMeHY — —
OO0mas Tpya10eMKOCTh | 4ac. 36 36
B TOM YHCJIe KOHTAKTHAasi padoTa 22,2 22,2
3a4. eJ. 1 1

2.2 CTpykTypa IMCUHMILIHHbI:

Pacripenenenrie BuI0B ya4eOHOM paOOThI M UX TPYIOSMKOCTH IO pa3/ieiiaM JUCIHTUINHBI.
Pa3zesbl (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B 8 cemectpe (ounas ghopma):

KosngectBo yacoB
AyauTopHas Bneayaurop-
Ne | HammeHnoBaHue paszenos (TeMm) Beero pabora Hast paGora
JI 113 JIP CP
1 2 3 4 S) 6 7
1 BBenenue B HAHOXMMUIO U HaHO- 4 9 2 9
TEXHOJIOTHIO
2 OCHOBHBIE IOHATUS HAHOXUMHHU U 7 9 3 9
HAaHOTEXHOJIOTUU
3 I/IcuTopI/I;I pa3BUTHS HAHOTEXHOJIO- 4 9 3 5
THIA
CymnpamonekyisipHasi XUMHsI 1
4 |camocOOpKa: OCHOBHbIE TEPMUHBI 7 3 2 2
U TIOHSTHS
5 |KBanToBsIe pazMepHbIe 3D HEKTHI 9,8 2 4 3,8
6 O6bexTsl HaHOXUMHUH. Kitaccugu- 4 B B 2
Kallii HAHOYaCTHUI]
Hmozo no oucuyuniune: 35.8 11 11 13.8

[Tpumeuanue: JI — nexkuun, [13 — mpaktuueckue 3anstust / ceMuHapsl, JIP — mabopatopHbie 3aHsTHS,
CP — camocrosiTenpHas padoTa.

2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIIIHHBI:

2.3.1 3ausaTHA JeKIHOHHOI0 TUIIA

HaunmenoBanue dopma TEKYIIEro
Ne Copepxanue pazzena (TeMbl) P
pazzena (TeMbl) KOHTPOJIS
Brenenne B HaHoTexHonoruto. Llenn u 3a- Pedepar

Jlayl HaHOTEXHOJIOruU. PU3HYECKHUE U TEX-
HOJIOTUYECKUE TPOOJIeMbl U OTpaHUYEHUs
1 |BBeneHue B HAHO- |MHUKPOMUHHUATIOPU3AIUH TOTYIPOBOIHHUKO-
XUMHIO U HAHOTEX- |BBIX yCTpoHCTB. [IprMeHeHHne MeToloB




HOJIOTHIO

HAaHOTEXHOJIOTUU JII YMEHBUIECHUS pa3Me-
poB nipubopoB. [lepcriekTrBHBIE HAHOMATE-
puaiabl U HaNpaBJICHUS HAHOTEXHOJIOTHUHU.
Busyanuzanuss M KOHTPOJIb pe3yJIbTaTOB
HAHOTEXHOJIOTHH - 00s3aTeNbHOE YCIIOBHE
JUISL UX pean3alii U pa3BUTHSL.

OCHOBHBIE TTOHATHSA
HAHOXUMUU U HAHO-
TEXHOJIOTUU

OcHOBHBIC TIOHATHS HAHOXMMHUU W HaAHO-
TEXHOJIOTHH. JJeKTpocTatnyeckue 3¢dek-
ThI, JIOKaJbHbIA TEIUIOBOW HArpeB, IUIACTHU-
yeckas aedopmaius, IOJEBOE HCHapeHue
MOJIOKUTEIBHBIX U OTPUIATEIIBHBIX HOHOB,
MOHACPOMOTOPHBIN 3dekT, 3pdheKT Iek-
TPOHHOTO BETPA.

JomamHsist pabora

Hcropus pasButus
HAaHOTEXHOJIOTUI

Hcropuss  pa3BUTHS  HAHOTEXHOJIOTHH.
HaHocTyKTypHBIE  3JIEMEHTHI  BEILECTBA.
HaHOCTpyKTypHBIE 3JIEMEHTBHI BEILIECTBA!
aTOMBbI, MOJIEKYJIbI, (PyJuIepeHbl, HAHOTPYO-
K, kinactepsl. KBantoBeie Touku (KT) - nc-
KyCCTBEHHbIE MoOJeKynbl. HanocTpykryp-
HBIE [TOJIUMEPBL.

Pedepar

CynpamouiekyisipHas
XHMHUS U caMocOop-
Ka: OCHOBHBIE Tep-
MUHBI U TIOHSTHUS

CympaMonexyinsapHas XUMHS U caMocOopka
- OCHOBHBIE TEPMHUHBI U NOHATUA. MaTepua-
Jbl DJIGKTPOHHUKHM JUIsi HAHOTEXHOJIOTHH.
KpemHuuii u ero moaudukanuu, B TOM yuc-
Je, KpPEeMHUH Ha H30JIATOpE, IOPHUCTHIN
KPEMHUI, HAaHOKPUCTAUIbI KPEMHUS B JIH-
OKCHJIE KPEMHHUS.

Pedepar

KBanToBbIE pazmep-
HbIe 2P PEKTHI

KBanToBble pa3zmepnbie 3¢ ¢exTsl. McTou-
HUKHU 9KCTPEMAJIBHOrO yiabTpaduonera. Jla-
36pHOE U3IIy4ECHHE: B3aUMOJEHCTBHUE C IIO-
BepxHOCThIO U npuMmeHeHue B HT. Hanonu-
torpadus. DIEeKTpOHHAs, MIOHHAS U PEHTIe-
HOBCKas Jutorpaguu. M3rorosiaeHue HaHo-
TOYEK U HAaHOIPOBOJIOK JIUTOrpaduuecKuMHU
METOJAMM.

Homarnss pabota

OOBbeKTHl HAaHOXU-
mun. Knaccuguka-
IIUY HAHOYACTHUI]

OO6wexTrl HaHOXUMUM. Kitaccudukarym Ha-
HouacTull. HanoneuatHas nutorpadus. 13-
rOTOBJIEHHE IITaMnoB. BeiOop pe3ucros,
MOJIMMETWIMETAKPWIAT. PEakTUBHOE HOH-
HOE TpPaBJICHHUE.

Pegepar

2.3.2 3aHATHSA CEMMHAPCKOIO THIIA.

HaunmenoBanue dopma TEKYIIEro
Ne Conepxanue pazzena (TeMbl) p ym
paszzena (Tembl) KOHTPOJISI
OcHOBHbIE TIOHATHUS HAHOXMMHUU U HaAHO- I13
1 TEXHOJIOTHH. ODJeKTpocTathudeckue dhdek-

OCHOBHBIE TTOHATUA
HAHOXWMUHU U HAHO-
TEXHOJIOTUU

ThI, JIOKAJIbHBIA TETJIOBOM Harpes, IUIACTH-
gyeckas JaedopManys, IO0JIEBOE HCIapeHHe
MOJIOKUTENBHBIX U OTPULIATENBHBIX HOHOB,
MOHJEPOMOTOPHBIN PdexT, 3ddexr smex-




TPOHHOTO BETPA.

CymnpamorekysspHas XUMHUST U camocOopKa 113
- OCHOBHBIC TCPMHHBI U MOHATHA. MaTepI/Ia-

CymnpamornekymnspHas N
2 Tl OJEKTPOHHKH Ui HAaHOTEXHOJIOTHI.
XUMHUS B caMocOop- .
Kpemuuii u ero moaudukanuu, B TOM 4uc-
Ka: OCHOBHBIE Tep- . .
Je, KpPeMHUHl Ha HW30IATOpE, IOPUCTHIH
MUHBI ¥ IOHATHUS o
KPEMHHI, HAaHOKPUCTAJUIBI KPEMHHS B JIH-
OKCHUIe KPEMHHSL.
KBanrtoBbie pasmepnbie 3¢dexTsl. Mcrou- I13
HUKH SKCTPEMaJIbHOTO yibTpaduonera. Jla-
3 3epHOE M3JIyuyeHHE: B3aUMOJICHCTBHE C IO-

KBanToBsie pazMep- |BepxHOCThIO U npuMmeHenne B HT. Hanomnu-
HbIE 2P PEKTHI Torpadus. DIEKTPOHHAsL, HIOHHAS M PEHTIe-

HOBcKast turorpaduu. M3roropienue HaHo-
TOYEK U HAHOIPOBOJIOK JTUTOTpaPHUECKUMHU
METOAAMHU.

OObekThl HAaHOXU-  |HouacTull. HanoneuatHas nutorpadus. W3-
4 |muu. Kitaccudpuka- [roToBiieHHE MTAMIioB. BeIOOp pe3nCTOB,
MY HAHOYACTHUIIL MOJINMETUIIMETaKpuiaaT. PeakTuBHOE HOH-

OO0nexTrl HaHOXUMUH. Kitaccudukarym Ha- I13

HOE TPaBJICHHUE.

HpI/IMe‘laHI/ICI I13 — BeImOSTHEHME MNPAKTUYICCKUX 38.,[[8.HPII>1.

2.3.3 JlaGopaTopHbIe 3aHATHS.
B yue6HOM m1aHe 1a00paTOpHBIX 3aHATHH 110 TAHHOW JUCIUILIMHE HE IPEAYCMOTPEHO.

2.3.4 llpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

CoriacHo yuyeOHOMY IUIaHy 10 JaHHOW JHUCIHUIUIMHE HE MPEAyCMOTPEHBI KypCOBBIE PabOThHI
(TIPOEKTHI).

2.4 IlepevyeHb y4eOHO-METOAMYECKOro O0ecedeHHs JJIsi CAMOCTOATEeNbHOI PadoThl 00Y-
YAIMXCH 10 AUCHHUILINHE (MOYJIIO0).

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUSHUS] TUCIIUTLIMHBI

pedepara

No Bunx CP .
10 BBIMOJIHEHUIO CAMOCTOSITEIbHON pabOThI
[IpopaboTka MeTtoaudeckue yka3aHusl 10 U3y4E€HUIO TEOPETHUECKOr0 MaTepuaa, yTBep-
1 y4eOHOTro KJIeHHbIe Kadenpoi paauoU3uK1 1 HAHOTEXHOJIOTH, mpoTokos Ne 6 oT
" |reopernueckoro  |20.04.2020.
MaTtepuana
Bbymenena F0.1. Kak npaBunbHO HanucaTh pedepar, KypcoBYIO U TUITJIOM-
HYI0 paboThl: YuebHoe mocodue i 6akanaBpoB [ DIEKTPOHHBIN pecypce]:
yue0. mocobue — DnekTpoH. naH. — M.: Jlamkos u K, 2016. — 140 c. — Pexxum
2. |Pedpepar nocryma: https://e.lanbook.com/book/93331.

' Kysneno U.H. Pedepatsl, KypcoBble U AUIIIOMHBIE paboThl. MeTouKa 1oj-
TOTOBKHU U opopMIIeHUS [ DIEKTPOHHBIN pecypc]: yuel. mocodue — DIeKTPOH.
naH. — M.: JlamkoB u K, 2016. — 340 c. — Pexum gocryna:
https://e.lanbook.com/book/93303.

[Tonroroska Bruterskannnaa A.O. JlenoBble U HaydHbIE IPE3EHTALIMH [ DIEKTPOHHBIN pe-
3 |pesenTarn cypc]: yaeOHOe mocobue — DnekTpoH. naH. — M., bepnun: Jlupekr-Menua,
" |mo Teme 2016. — 115 c. — Pexxum mocryna: http://biblioclub.ru/index.

php?page=book view red&book id=446660.



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

Y4eOHO-MeTOIMYeCKHEe MaTepHallbl JUIsI CAMOCTOSITEIbHONW PabOThl OOYYaOLIMXCS W3 YHCla
MHBAJIUJOB U JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710poBbs (OB3) npenocrasmustorcs B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/I0POBbS U BOCTIPUATUS HHPOPMALIIH:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist 5L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO arlapaTa:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTa 00ydaro-
IIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis dopmupoBaHus NpOPecCHOHATbHBIX KOMIIETEHIIMH B MPOLIECCE OCBOCHUS TUCLUILIMHBI
UCTIONB3YEeTCSI TEXHOJIOTHS MPO(eCcCHOHATBHO-PA3BUBAIONIETO OOYYEHUs, NpeaycMaTpUBaloias He
TOJIBKO IIepeavy TEOPETUUECKOT0 MaTeprasia, HO U CTUMYJIMPOBAHUE U Pa3BUTUE IPOAYKTHUBHBIX I10-
3HaBaTEJbHBIX JCHCTBUI CTYAEHTOB (Ha OCHOBE IICHUXOJIOTO-IEJAarorMuyecKoil TEOPUH IO3TAITHOTO
(GopMHpOBaHUS YMCTBEHHbBIX JEMCTBUI). AKTUBU3ALMM W MHTEHCHU(UKALUU MO3HABATEIBLHOIO HpO-
1ecca CrnocoOCTBYIOT HCIONB30BAaHHUE IMEAArOTHUECKONW SBPUCTUKUA W MOJCIMPOBAHHE MPOOIEMHBIX
CUTYaLUM.

B nponecce npenoaBanus AMCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINAE METObI:

— JIEKILIWH;

— JIOMAIlIHHE 3a/1aHMS;

— npoOJIeMHBbIE 3aaHNU;

— UH/AMBUIyaJIbHBIE TPAKTUYECKHUE 3a/1aHNUS;

— KOHTPOJIBHBIE OIIPOCHI;

— myOnuyHas 3amuTa 1abopaTopHBIX padoT;

— KOHCYJIbTALIUU IIpenoaBaTeiei;

— camocTosTeNbHas paboTa CTYAEHTOB (M3y4Y€HHE TEOPETHYECKOr0 MaTepHasa, MOJroTOBKa K
71abOpaTOPHBIM 3aHSATHSIM, BBIIIOJHEHUE JJOMAIIHUX paboT, HOATOTOBKA K OMPOCY H 3a4eTy).

ConpoBok/IeHHE CaMOCTOSITENIbHON paboThl CTYJEHTOB TAK)KE€ OPraHM30BAaHO B CIEIYIOIIMX
dopmax:

— MOAPOoOHOE U3yUEHHE HEKOTOPBIX pa3/esioB AUCIUILIMHBI IOCPEICTBOM M3yYEHHUS! pEKOMEH-
JlyeMOW TOIIOJIHUTEIILHOM JINTEPATYPHI;

— 1oApoOHOE M3YYEHHE HEKOTOPHIX Pa3/eioB AMCUMILIMHBI MOCPEICTBOM MOJATOTOBKHU COO0-
IIEHUH, Pe3eHTalH, TyTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAllUH JJIs pa3bsCHEHUS MPOOIEMHBIX MOMEHTOB MPU CaMOCTOSTEILHOM pacIIMpEeH-
HOM HU3Y4YEHHUH Pa3JeJIoB AUCIMILINHBL

OcHoBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHHU, HCTIOIb3YeMbIe B YU€OHOM IpoIiecce:

— JIEKIUH ¢ TPOOJIEMHBIM U3JI0KEHUEM;

— 00CyKIeHHEe CJI0KHBIX BOIPOCOB U IIPOOIIEeM;

— IPUMEHEHHUE METOa KOHKPETHBIX CUTYalHi.

HutepakTuBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU: HE MPETyCMOTPEHBI.

JUns v ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 370pPOBbs IIPENYCMOTPEHA OpraHU3alus KOH-
CYJIBTALIMM C HCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4yHble cpeACTBA /ISl TEKYLIero KOHTPOJs yCleBaeMOCTH U NMPOMeKYTOYHOM aT-
TeCTaAlMH.



OneHOYHBIMU CPEJICTBAMU JJIsi TEKYILEro KOHTPOJSI YCIEBAaeMOCTU SIBISIOTCA: pedepar, 1o-
MarHss paboTa, BBIMOJIHEHUE MPAKTUYECKUX 3aHATHH.

4.1 DoHJ O1LIEHOYHBIX CpeacCTB AJisl MPOBEACHUA TEKYIICT0 KOHTPOJIS.

4.1.1 Temsl pedepaToB

1. CynpamonexynsipHasi XMMUSL 1 CaMOCOOPKa OCHOBHBIE TEPMUHBI U TIOHSATHSL.

2. Bynyuiee HAHOTEXHOJIOTUIA: TPOOIEMBI U TIEPCIIEKTHBHI.

3. KBanToBbie pazmepHbie 3OPEKTHI.

4. KBaHTOBBIE TOUKH, TPOBOJIOKHU U MJIOCKOCTH.

5. "YMHbI€" HaHOMATEpHUAIIBI.

Ilepeuens yacmeu komnemeHyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

[1IK-17: 3HaTh CTPYKTYpY M MpaBUJIa COCTaBJICHUS 3asIBKU Ha JUPPAKIIMOHHBIE METO/IbI HCCIie-
JIOBaHUSI HAHOYACTHII, IIPOCBEYHMBAIOIIYIO U SJIEKTPOHHYIO, a TAK)KE 30HI0BYI0 MUKPOCKOIHIO.

[1K-18: ymeTb KOMIETEHTHO pa3pabaTbiBaTh MHCTPYKIMK B 00JaCTU U3YYEHHUS OCHOBHBIX Me-
TOJIOB CHHTE3a U CTA0OMIIN3allMN HAHOYACTHII.

Kpumepuu oyenxu peghepama:

- OIICHKA «OTJINYHOY» BBICTABIISIETCS] CTY/ICHTY, €CITU pedepaT COOTBETCTBYET MPEIbSIBISIEMBIM K
HeMy TpeOOBaHUSM MO 00bEeMy, CTPYKType, OpOpPMIICHHIO M MPHU HANHMCaHUU pedepara CTYACHTOM
ObuTa TIYOOKO M3ydeHa HaydyHas JUTEpaTypa, OTPaKEHbI CYIIECTBYIOIIUME B HAyKE TOYKH 3PEHUS U
BBICKA3aHO COOCTBEHHOE CYXJICHHE [0 paccCMaTpUBaeMOil TeMe.

- OIICHKA «XOPOIII0Y» BBICTABISIETCS CTYJCHTY, €CIH pedepaT COOTBETCTBYET MPEIbSIBISIEMBIM K
HeMy TpeOoBaHMSIM MO0 00BEMY, CTPYKTYpe, OPOPMIICHHIO U MPU HaMUcaHuU pedepara UM Oblia U3y-
YeHa Hay4yHas JINTEpaTypa, OTPAKEHBI CYNIECTBYIONINE B HAYKe TOUKU 3PEHUS, HO HE BBICKAa3aHO COO-
CTBEHHOE CY)KJICHHE I10 paccMaTpUBaeMON TeMe, UMEIOTCS HEe3HAYUTENbHbIE TPOOENbl B U3II0KEHUH
HAYYHOTO MaTepuaia 1o TeMe.

- OIICHKA «YyJIOBJIETBOPHUTEIHHO) BBICTABISETCS CTYICHTY, €CJIM MPHU HamucaHuu pedepara Bo-
MPOCHI TEMBI PACKPBITHI HEJOCTATOYHO TMOJHO, UMEIOTCS HEIOCTATKH B OPOpPMIICHHH pedepaTuBHON
paboTHI.

- OLIEHKA «HEY/IOBJIECTBOPUTEIILHO» BBICTABISIETCSl CTYJEHTY, €CIIM B pedepare MpHCYTCTBYET
IJIaruaT, CTyJEHT He MPOSIBUJI CAMOCTOSITEIbHOCTH TIPH BHITIOJTHEHUH HAYYHOW pabOoThI, 3aMMCTBOBAI
MaTepHall, OTCYyTCTBYET COOTBETCTBHE MEXIY TEMOU pedepaTHBHON pabOTHI M M3yYEHHBIMU HAy4YHBI-
MU HMCTOYHHUKAMH, pabOTa BBHIMOJIHEHA C TPYObIMH HapyHICHUSIMH TpeOOBaHUN K OGOPMIICHHIO, TIPU
3amTe pedepara CTyJeHTOM MPOASMOHCTPHPOBAHO OTCYTCTBHE 3HAHHMH HEOOXOIMMOI0 MaTepuaa
0 TEME.

4.1.2. IlpuMepbl NPAKTHYECKUX 3aAHATHH.

Tema 1. OcHosHble NOHAMUA HAHOXUMUU U HAHOMEXHOJIO2UU.

. OCHOBHBIE TIOHATHSI HAHOXHMHW ¥ HAHOTEXHOJIOTHH.

. DnexrpocraTrueckue 3(hHeKThI.

. JIokanpHBIN TEIMJIOBOM HATPEB.

. IlnactTuueckas nedopmanusi.

. IloneBoe WcnapeHUe MOIOKUTEIBHBIX U OTPHUIIATEILHBIX HOHOB.
. IlongepoMoTOpHBI APPEKT.

. O GheKT >IEeKTPOHHOTO BETPA.
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Tema 2. CynpamonekynsapHas Xumus u camocOOpKa OCHOBHbIE MEPMUNBL U NOHAMUAL.

1. CynpamonekyisipHast XUMHsI 1 caMOCOOpKa - OCHOBHBIE TEPMHUHBI M TOHATHSI.

2. Marepnansl 3J€KTPOHUKH JUIsI HAHOTEXHOJIOTHA.

3. Kpemuuii u ero monudukanuu, B TOM 4UCiIe, KPEMHUIA Ha U30JSATOPE, HOPUCTHIA KPEMHUH,
HAaHOKPHUCTAJUIbI KPEMHUS B TUOKCHUJIE KPEMHUSL.



Tema 3. Keanmoeguvie pazmepHovie 3¢pgexmeoi.

1. KBanToBbie pazmepHbie 3HPEeKTHI.

2. ICTOYHUKH SKCTPEMATIBHOTO yIbTpadHoiIeTa.

3. JIazepHoe uziydeHue: B3auMOACHCTBUE C TOBEPXHOCTHIO U TpuMenenue B HT.
4. Hanonurorpadusi.

5. DnexTpoHHas, HOHHAS U PEHTTeHOBCKas JIUTOrpaduu.

6. M3roToBieHne HAHOTOYEK U HAHOIPOBOJIOK JTUTOTPaPUIECKUMHI METOJAMH.

Tema 4. Obvexmovl Hanoxumuu. Knaccugpukayuu nanovacmuy.
1. OOBEKTH HAHOXUMHH.

2. Knaccugukanuy HaHOYACTHI.

3. HanomneuaTHas nmutorpadusi.

4. I3rOTOBJICHHE IITAMIIOB.

5. Be16op pe3ucToB, MOJIMMETHIMETaKPHIIAT.

6. PeakTuBHOE MOHHOE TpaBJICHUE.

Ilepeuens yacmeti KomnemeHyuil, NPOBEPSIEMbIX OYEHOUHBIM CPEOCTBOM.:

[1K-17: 3HaTh CTPYKTYpY ¥ IpaBUJIa COCTABIICHHS 3asBKH Ha JU(PAKIIMOHHBIE METObI UCCIIC-
JIOBaHMSI HAHOYACTHI], POCBEUNBAIONIYIO U AJICKTPOHHYIO, a TaK)Ke 30HJIOBYI0 MHKPOCKOITHIO; YMETh
COCTABJIATh 3asBKM Ha NU(PAKIIMOHHBIC METOJbI MCCICIOBAHUS HAHOYACTHUI, MPOCBCUUBAIOIIYIO U
JIEKTPOHHYIO, a TAKKE 30HOBYI0 MUKPOCKOIIHIO.

[1K-18: 3HaTh OCHOBHBIC MpaBWia Pa3pabOTKH HEOOXOAMMOHN TOKYMEHTAIUU MPH HU3YYCHUU
OCHOBHBIX METOJIOB CHHTE3a W CTAOWJIM3alMY HAHOYACTHI[; YMETh KOMIIETEHTHO pa3pabaTbiBaTh WH-
CTPYKIIMH B 00JIACTH M3Y4YCHUSI OCHOBHBIX METOJIOB CHUHTE3a M CTAOWIIN3alMU HAHOYACTHII.

Kpumepuu oyenxu:

- OIICHKA «OTJIMYHO»: CTYJICHT CBOOOJHO OTBEYACT Ha JIaHHBIC BBIIIC BOIPOCHI, AKTUBHO
YYacTBYET B TUCKYCCHH U B pa0OTe HAYYHOTO KOJUICKTHBA, P€Yb OTIUYACTCS IPAMOTHOCTHIO, UCTIOJb-
30BaHHEM MPOhECCHOHATHLHO-OPUEHTUPOBAHHOM TEPMUHOJIOTHH; JOMYCTUMBI 3aMUHKHA U HEMPOJ0I-
JKATENIbHBIE OCTAHOBKH,

- OLIGHKA «XOPOII0»: CTYJEHT OTBeUaeT Ha JaHHbBIE BHIIIE BOMPOCHI, y4aCTBYET B IUCKYCCUU U
B pa0b0OTe HAyYHOTO KOJUICKTHBA, PeUYb OTINYACTCS TPAMOTHOCTHIO, HCITOJIb30BAHUEM MPOPECCHOHATh-
HO-OPHUEHTUPOBAHHON TEPMUHOJIOTUU; HO MPUCYTCTBYIOT HEMPOJOKUTEIbHBIE OCTAHOBKU U HETPY-
Oble OIIMOKY;

- OILICHKA «Y/0BJIETBOPHUTEJBHO»: CTYJCHT HE JIaeT MOJHOIIEHHOTO CBA3HOIO OTBETa Ha BO-
POC, HO KOMMYHUKATHUBHBIN 3aMbICETT TPOCMATPHUBACTCS M B IEJIOM COJIEP)KaHWE MOKHO CUYHUTAThH
BEPHBIM, Y CTY/ICHTA MPUCYTCTBYIOT HEKOTOpPHIE TPYJAHOCTH B YUacTHH B Oecelie U paboTe B HAYYHOM
KOJUIEKTHUBE, 0OJILIIIOE KOJUYECTBO OIMMOOK B OMPEICIICHHH pa0OYnX TOHSATHH; CTYJCHT HE BJIAJICET B
JIOCTaTOYHOM CTEMEHU HaBBIKOM (DMIIOJOTHYECKOTO aHAIN3a TEKCTOB POMaHTHU3Ma U pean3Ma;

- OIICHKA «HEYA0BJIETBOPUTEIbHO». CTYJICHT HE JIaCT CBA3HOTO OTBETA HA BOTPOC HJIU BHICKA-
3bIBaHUS TTOBEPXHOCTHBI U HESICHBI, Y CTYACHTa TPYAHOCTH B y4acTUU B Oecelie U paboTe B HAyYHOM
KOJUIEKTHBE, OOJIBIIIOE KOJMIESCTBO OMTUOOK B OMPE/ICIICHUN PAa00YNX MMOHSTHH.

4.1.3 IlpumMepbl TOMALIHUX 3aTaAHUH

1. JlaiiTe omnpeneneHusi TEPMUHOB: HAHOYACTHIA, HAHOCHUCTEMA, HAHOKOMIIO3UT, HAHOHAYKa,
HaHOTEXHOJIOTHSL.

2. Knaccudukanus HaHOpa3MEPHBIX CHCTEM.

3. KBanToBBIe HAaHOCTPYKTYpHI ¢ pazMepHocThio 0D-, 1D-, 2D-. Bo3MOXHO 1H TOTy4YeHHE
CTPYKTYp € IpoOHOi pazMepHOcThio: 1<D<2 mnu 2<D<3? [IpuBeaure npuMepsl.



4. K KakuM THIaM HaHOPa3MEPHBIX CUCTEM CIIEAYyEeT OTHECTU (YIICpUThI, HAHOMOPUCTHIN
KPEeMHUH M CTEKJIa, coJeprKallue HeOOJIbIIOe KOJIMYECTBO AMCIEPTUPOBAHHBIX HAHOPA3MEPHBIX Ya-
CTUILl MeTajuia?

5. MoHO 11 ¥ Ha OCHOBaHUM Kakux kpurepue moisiekyny /IHK paccmarpuBaTh Kak HaHO-
00BEKT?

6. Tumsl KOMIO3UIIMOHHBIX HaHOMaTepHuasaoB. KocTHas TKaHb Kak OMOJIOTHYECKUI HaHOKOM-
MO3UT.

Ilepeuensv yacmeti Komnemenyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCMEOM.

I1IK-17: ymerb cocTaBisATh 3asBKM Ha AU(PAKIMOHHBIE METOJbl HUCCIIEAOBAaHUS HAaHOYACTHIL,
IIPOCBEUYMBAIOLIYI0 U 3JIEKTPOHHYIO, @ TaKK€ 30HJOBYI0 MUKPOCKOIIMIO; BJIAAETh CIOCOOHOCTBIO U
YMEHHUEM COCTABJIATh 3a8BKH Ha JU(GPAKLIHUOHHBIE METOJbl MCCIIEOBAaHUS HAaHOYACTHUL], IIPOCBEYNBA-
IOIIYIO ¥ JIEKTPOHHYIO, & TAK)KE 30HIOBYK0 MUKPOCKOIIHIO.

I1K-18: 3HaTh OCHOBHBIE MpaBWiIa Pa3pabOTKH HEOOXOAMMOM NOKYMEHTALUU MpH HU3Y4EHUU
OCHOBHBIX METOJIOB CHHTE3a M CTAaOMJIM3AIlMM HAHOYACTHUI[; YMETh KOMIIETEHTHO pa3padaThiBaTh MH-
CTPYKIIMH B 00JIACTH U3Y4YEHUSI OCHOBHBIX METO/IOB CHUHTE3a U CTaOMIM3allui HAHOYACTHIL.

Kpumepuu oyenxu:

- OLIEHKA «OTJINYHO»: CTYJEHT JOCTUIaeT LI€JIU JOMAaIIHEH paboThl, IOJHOCThIO YCBAUBAET Ma-
Tepual, ClIOCOOEH Ha CaMOCTOSTEIbHbBIE PACCY)KICHHSI YKa3aHHOH TeMe IOMalIHeld paboThl;

- OLICHKA «XOPOILIO»: CTYAEHT JOCTUTraeT LEeJIU JAOMAallHe paboThl, HE MMOJHOCTBIO YCBaWBaeT
MaTepHall, 0OJIHAKO CIIOCOOEH Ha CaMOCTOSATENbHbIE PACCYKACHUS YKa3aHHOM TeMe JoMalIHed paboThl;

- OLIEHKA «YJOBJIETBOPUTEJIBHO»: CTYJEHT JAOCTUraeT LIEIH JAOMAalIHeH paboThl, HE MOJTHOCTbHIO
yCcBaMBaeT MaTepHuall, He CIOCOOEH Ha CaMOCTOSITENIbHBIE PAcCyKICHHUs YKa3aHHOH TeMme ToMallHen
paboTHI;

- OLICHKa «HEYJOBJIETBOPUTEIIHO»: CTYEHT HE JIOCTUIaeT LeJU JOoMalIHed padoThl, HE MOJ-
HOCTHIO YCBAaMBAaeT MaTepuall, HE CIIOCOOEH Ha CaMOCTOSTEIbHBIE PACCYXICHUS YKa3aHHON TeMe J0-
ManrHel paboThl.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB VISl IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAIMH.

4.2.1 Bonpochl, BHIHOCUMbIE Ha 3a4eT 1Mo Aucuuminne « HaHoTexXHO10ruu B XUMHYECKUX
3JIeMeHTaX NMUTAHUSD JJIsl HANPABJIEHHUsl MOATOTOBKM I HampasjeHuss nmoarorosku 11.03.04
DJIeKTPOHMKA U HAHO3JIeKTPOHMKA Npo¢uist «KHaHOTEeXHOI0OTUM B 3JIEKTPOHUKE.

BOl'lpOCbI AJIS MOATOTOBKH K 3a4€Ty

1. OcHOBHBIE KJ1acChl HAHOPA3MEPHBIX CUCTEM (TIEPEUUCIIUTh, 0XaPAKTEPH30BATH).

2. HanotpyOku u ux cBoiicTBa. Vcnonb3oBaHue HaHOTPYOOK B KauyecTBE 3JIEMEHTHOW Oa3bl
MHUKPO3JIEKTPOHUKH.

3. Yruepoansle HaHOCTPYKTYphl. DymiepeH. McTopusi OTKpBITUS, CTPYKTYpa, BO3MOKHOCTH
MOIU(HUIMPOBAHUS, 00JIACTH TPUMEHEHUSI.

4. TlopomkoBble HaHOMaTepuasibl. OCHOBHBIE METO/BI MOJyUYEHUSI U HAIpPaBJICHUS MpaKTHye-
CKOT'O MCIOJIb30BaHUS.

5. HanoMarepuansl Ha OCHOBE OJIOK-COMOIUMEPOB. BO3ZMOKHOCTH MPAKTUUYECKOTO HCIOJIb30-
BaHUS.

6. CynpaMounekymsipHble CTpYKTypbl. CTPYKTYpBI C MEpeXOAHBIMU MeTaiamu. JleHIpuTHbIE
MoJieKyJbl. CynpaMoJIeKyJIsIpHbIE JEHAPUMEDPBI. BO3MOKHOCTH MPaKTUYECKOIO UCIIOJIb30BAHHUS.

7. HanocTpykTypupoBaHHble MaTepuayibl. OCHOBHBIE METObl MOJYYEHUS M HaIpPaBIICHUS
IIPAKTUYECKOIO UCII0JIb30BaHUS.

8. bruonornueckre HAHOMaTepUabI.

9. IlopucTble HAHOCTPYKTYpPbl. METO/bI NOJNy4YEHUsI U BO3MOXHOCTU MPAKTUYECKOIO UCHOJb-
30BaHUS.



10. KBaHTOBBIE TOYKH, KBAHTOBBIE MPOBOJIOKU U KBAaHTOBBIE KOJOALBI. OCHOBHBIE IPUHIMUIIBI
MIPUTOTOBJICHUSI KBAHTOBBIX HAHOCTPYKTYD.

11. HanoanekTpoHHKa KaK OJTHO U3 HANPaBJICHUI MPUMEHEHHUS HAHOTEXHOJIOTUH.

12. Poib HAaHOTEXHOJIOTHH B Pa3BUTHU (POTOHHKH.

13. [IpumeHeHre HAHOMATEPHUATIOB B MEIULIMHE U OMOJIOTHH: XUPYPrUUeCKUil 1 CTOMATOJIOTU-
YECKUU MHCTPYMEHTApUi, TUarHOCTUKA, HCKYCCTBEHHBIE OPraHbl U TKaHHU.

14. IIpuMeHeHne HAHOCTPYKTYP B XUMHUHU M XMMUYECKON TexHojoruu. Katanu3 Ha HaHOYacTH-
1ax.

15. T'azonuddy3nonHoe pasaeneHue ra3oBbIX CMEcel ¢ HUCIOJIb30BAHUEM MOPHUCTHIX HaHOMa-
TEPUATIOB — «MOJIEKYJISIPHBIX CUT».

16. IIpumepbl KOHCTPYKLUHMOHHBIX U MHCTPYMEHTAJIBHBIX MaTE€PHAIOB, U3TOTOBJICHHBIX C HC-
MOJIb30BAaHUEM HAHOTEXHOJIOTUM.

17. Hanoxommo3utHble MaTepuaibl. Kiaccudukamus HaHOKOMITO3UTOB (110 XUMUYECKOW TTPH-
poJie MaTpUIlkL, IO (popMe U XapaKTepy HAIIOTHUTENICH U3 HAHOYACTHIL U . ).

18. Hanoxomno3utsl. O61Ke METOAbI MOTYYSHHS] HAHOKOMIIO3UTOB, BO3MOYKHOCTH MpaKTHYe-
CKOT'0 UCTIOJIb30BAHMS.

19. Hanosnepretuka. Bo3M0XHOCTH MCIIOJIB30BAaHUS HAHOTEXHOJOTUN JUIsl CO3/IaHMS TOILJIUB-
HBIX JIEMEHTOB M YCTPOMCTB JJI XpaHEHUS SHEPTUU.

20. HanosnekTpoMexaHH4YeCKHUEe CUCTEMBbl: HAHOMAIIUHBI U HaHOMpUOOpHL. [IpuHLUIEI HU3rO-
TOBJICHUSI, BO3MOXXHOCTH MIPUMECHEHUSI.

21. Hanortexnomnorus. OCHOBHBIE TE€XHOJOTMUYECKHE MPUHLUIIBI: «CBEPXY—BHHU3» U «CHU3Y—
BBEpX». MeXaHNU3MBbl CAMOOPTaHU3AIUH.

22. ®u3nyeckue METOAbl CHHTE3a HAHOMOPOIIKOB (METOJ AJEKTPOB3PhIBA, MEXaHUYECKOE U
YIBTPa3BYKOBOE AUCIIEPTUPOBAHUE).

Ilepeuenv yacmeti KomnemeHyull, NPOBEPAEMbIX OUEHOUHBIM CPEOCTBOM.:

[1K-17: 3HaTh CTPYKTYpY U MpaBHJIa COCTABJICHUS 3asBKU Ha JU(PAKIIMOHHBIE METObI UCCIIC-
JIOBaHUS HAaHOYACTHI], IPOCBEUYHMBAIOLLYIO U 3JIEKTPOHHYIO, @ TAKXKE 30HAOBYIO MUKPOCKOIIHIO; YMETh
COCTaBJISITh 3asBKM Ha JU(PPAKIMOHHBIE METOJBI UCCIEAOBAHUS HAHOYACTHIl, MPOCBEUYMBAIOIIYI0 U
AIIEKTPOHHYIO, a TAK)Ke 30HJOBYI0O MHUKPOCKOIHUIO; BIaJIETh CIOCOOHOCTHIO 1 YMEHUEM COCTaBIISATH 3a-
SBKUA Ha JU(PPAKIIMOHHBIE METO/bI UCCIICIOBAHNS HAHOYACTHII, MPOCBEUMBAIOIIYIO U AJIEKTPOHHYIO, a
TaK>Xe 30H/I0BYI0 MUKPOCKOIIHIO.

I1K-18: 3HaTh OCHOBHBIC TpaBWJIa Pa3pabOTKN HEOOXOAMMOHN MOKYMEHTAIlMH NPH HU3YYCHUU
OCHOBHBIX METOJIOB CHHTE€3a U CTa0MJIM3AIlMM HAHOYACTHUIl, YMETh KOMIETEHTHO pa3pabaThiBaTh MH-
CTPYKIIMU B 00JIACTH M3YyUYEHUs] OCHOBHBIX METOJIOB CHMHTE3a M CTaOMJIM3allud HAHOYACTHUII, BIIAJIETh
HaBbIKAMU pa3pabOTKU HOPMATHBHOW JOKYMEHTAIIMM MPHU U3YYEHHWU OCHOBHBIX METOJOB CHHTE3a U
cTabuUIM3aluy HAaHOYACTHLL.

OneHka 3HaHUM Ha 3a4eTe MPOU3BOAUTCS IO CIACAYIOLUIUM KPUMEPUAM:

- OIICHKA «3a4TEHO» BBICTABJIETCS CTY/AEHTY, €CIIU OH 001ajaeT 3HAaHUEM OCHOBHOI'O MaTepua-
Ja, XOTs ¥ JOIYyCKaeT HETOYHOCTH, HEJJOCTaTOYHO NPaBUIIbHbIE (DOPMYIUPOBKHU, HAPYILIEHUS JIOTHYE-
CKOH IOCJIEI0OBATEIBLHOCTH B U3JIOKEHUM IPOIPAMMHOI0 MAaTEpUalla, 3aTPYIHEHHUS IPU BBITOIHECHUU
MIPaKTUYECKHX 3a/1a4 HE3HAYNTEIbHBI;

- OLICHKA «HE 3a4T€HO» BBICTABIICTCS CTYACHTY, KOTOPBIM HE 3HACT 3HAUYUTEIBHON YacCTH IIPO-
rPaMMHOTO MaTepHala, JOIyCKaeT CYIIeCTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUS-
MU peIlaeT NpaKTUIEeCKUE 3a1a4y I HE CIPABIIAETCSA ¢ HUMU CaMOCTOSITENIBHO.

OneHouHbIE CpEACTBA ISl MHBAJIUIOB M JIMI C OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 370POBbS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIMIAM M JIMIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbS
IIPEOCTABIISACTCA JOMOJHUTEIIBHOE BPEMS JJIs IOArOTOBKU OTBETA HA DK3aMEHE;

— P MIPOBEICHUH MPOLEAYPHl OLIEHUBAHUS PE3YJIbTaTOB 00y4YEeHUs UHBAJIWJIOB U JIUI] C OTpa-
HUYEHHBIMH BO3MOXKHOCTSMHM 370pPOBbs IPEAYCMATPUBACTCS HUCIOIB30BAHUE TEXHUYECKUX CPENCTB,
HEOOXOUMBIX MM B CBSI3U C UX MHAWBHUIYaJIbHBIMH OCOOEHHOCTSIMU;



— TIpU HEOOXOIUMOCTH Ul 00OYUaIOIIUXCS C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10pOBbS M MH-
BAJIMJIOB MPOIlelypa OLICHUBAHUS PE3yJIbTAaTOB O0YUYEHHUS MO AUCIUILIMHE MOXKET MPOBOAUTHCS B HE-
CKOJIBKO 3TaroB.

[Iponienypa oueHUBaHUSA Pe3yIbTATOB OOYYEHHS WHBAIUIOB M JIMII C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3/10pOBbS 110 IUCLUILIMHE (MOYIIO) IPEeIyCMaTpUBAET MIpeocTaBlIeHne HHPOpMaLuu B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 3A0POBbS M BOCHPUATHS UH(OPMAIIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA.

JIyist naL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHoM opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBHCHMOCTH OT KOHTHHIE€HTA00ydaro-
IIUXCSL.

5. IlepeyeHb OCHOBHOI M JONOJHUTEJIBHON Y4eOHOH JMTepaTypbl, HEOOXOAMMON sl
OCBOCHUS IMCHUIUVIMHBI (MOAYJIs1).

5.1 OcHoBHasi 1MTEpaTypa:

1. Augpueckuii, P. A. OCHOBBI HAHOCTPYKTYPHOT'O MaT€pUaJIOBEACHMSI: BO3MOXKHOCTH U IIPO-
onemsl / P. A. Aunpuesckuil. - Mocka: BUHOM. JlaGopaTtopus 3nanuii, 2012.

2. Pakos, D. I'. Heopranuueckue nanomarepuaisl / 3. I'. PakoB. - MockBa: BUHOM. Jlabopa-
Topus 3HaHuii, 2014.

3. Xumusi HOBBIX MaTepHaJIOB U HaHOTeXHOOTUU [Tekcr] : [yuebnoe nmocobdue] / b. daxapman
; mep. ¢ anri. JI. O. Yapkuna u B. B. YTounukosoii nog pex. 0. [I. Tperpaxosa u E. A. I'ynununa. -
Honronpynusiii : Waremrekr, 2011. - 463 c., [20] n. wi. - buGmmorp. B konme rias. - ISBN
9785915590297

Jljig ocBOEHUS AMCUMITIMHBI MHBAIUJAMHU U JMIIAMUA C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710~
POBbSl UMEIOTCSI M3/1aHUS B BJEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUYHBIX cucTeMax «JlaHp» u
«OpaiiT».

5.2 JlonosHuTebHAs JJUTEpPaTypa

1. AnppueBckuii b.P., Paryns A.B. HanocTpykTypHble MaTepuaisl: yueOHoe nocodue. — M.:
Academia. 2005. — 187 c.

2. EmuceeB A.A., Jlykamun A.B. ®yHKIMOHanbHbIE HAHOMATEpHaJbl : ydyeOHOe TocoOue Juis
By30B.— M.: DUSMATIJIUT. 2010.— 452 c.

3. Crapoctun B.B. Marepuainsl 1 MeTobl HaHOTeXHoJorHii: y4el. [Tocobue. — 2-e uzn. — M.:
bunowm. Jlaboparopus 3nanuii, 2010. — 431 c.

4. PeoxonkoB JI.U., Jlesuna B.B., I3umsurypu D.JI. Hanomarepuansl. Y4yeOHoe mocodue. —
M.: BUHOM. Jla6opatopus 3nanuii, 2010. — 365 c.

5. Hanorexnonoruu: a3oyka ans Bcex / mopa pen. FO. JI. Tperwsikosa; [H. C. Abpamuyk u ap.].
— U3zn. 2-e, ucnp. u gom. - M.: DUSMATIINT, 2010. — 365 c.

6. 'yce A.W1. Hanomarepuasl, CTpYKTYphbl, TexHoJIoruu. — 3. 2-e, ucnp. — M.: ®uzmariur,
2009. —414 c.

7. Cy3naneB W.II. HanorexHomorus. ®uU3NKO-XUMHsI HAHOKJIACTEPOB, HAHOCTPYKTYP M HAHO-
MartepuanoB. — MU3na. 2-e, ucnp. — M: URSS. 2009. — 589 c.

5.3. llepuoauveckue u3IaHus:



1. Hayuno-Teoperuueckuii xxypHan «Dusuxa meepoo2o mena
Hay4Ho-Teopernueckuil sxypHaI «KYpHan IKCNepuUMeHmaibHol 1 meopemuyeckol gusu-

D

KU»

Hayuno-teoperndeckuii sxypHan «/lucoma ¢ KITD»

HayuHb1i1 0030pHBIH KypHAT «Ycnexu ghusuueckux Hayk»

Hayunblii 0030pHBIN KypHAT «Ycnexu xumuuy

HayuyHo-nipou3BOACTBEHHBIN KypHaN «Hanomexnonozuu. Ixonoeus. Ilpouzso0cmeoy.
Hay4unblii 0030pHBIN )KypHAT «Poccutickue HaHOMeXHOA02UUY.

Nowhkow

6. Ilepeyennb pecypcoB MH(POPMAITMOHHO-TEJEKOMMYHUKAIIMOHHOM ceTn «UHTEpHET», He-
00X0AMMBIX /IJI5l 0CBOEHUS TUCHMILINHBI (MOIYJIs1).

1. Hayunas snextponHas oubnuoreka: http://elibrary.ru

2. Hayunas snextponHast 6ubanoreka: http://cyberleninka.ru/

3. [loTHOTEKCTOBBIE apXUBBI BEAYIIUX 3alla/HbIX HAyYHbIX JKypHajIoB Ha Poccuiickoii mnat-
dopme Hayunbix xypHaaoB HOMKOH: http://archive.neicon.ru

4. Wudpopmannonnas cucrema «EqumHOE OKHO JOCTyma K 0Opa3soBaTEIBHBIM pecypcamy»:
http://window.edu.ru/window

5. bubnuoreka 31eKTpOHHBIX yueOHuKOB: http://www.book-ua.org/

6. denepanbHblii 0Opa3oBaTenbHbI mopTai: http://www.edu.ru/db/portal/sites/res page.htm

7. Karasnor Hayunsix pecypcoB: http://www.scintific.narod.ru/literature.htm

8. Bonbias HayuHas 6ubimoreka: http://www.sci-lib.com/

9. EctecTBeHHO-Hay4HBIN 00pa3oBaTebHbIi oprai: http://www.en.edu.ru/catalogue/

10. Texuuueckast 6ubnmuoreka: http://techlibrary.ru/

7. MeToau4eckne yKazaHus s 00yYAOIIUXCS 110 OCBOCHHIO JUCHUIIIMHBI (MOAYJIS).

Ha camoctosarensHyto paboTy cTyaeHToB, cornacHo TpeboBanusM ®I'OC BO mno nampasie-
Huto 11.03.04 DnexkTpoHrKa U HaHOAIEKTPOHMKA Npoduiiss "HaHoTexHoIOrUs B 3J€KTPOHUKE", OTBO-
mutcst 13,8 gacoB CP ot o6r1iieit TpyaoeMKocTH AUCHUIUIAHBI (36 wacoB). COMpOBOXICHHE CaMOCTOSI-
TEIBHOU PabOTHI CTYACHTOB MOKET OBITh OPTAaHU30BAHO B CIEAYIOMUX (popmax:

— COCTaBJICHHEM WHIUBUIYATbHBIX MJIAHOB CAMOCTOATEIbHON PabOThl KaXKIAOTO U3 CTYACHTOB C
YKa3aHUEM TEMbI U BUIOB 3aHITHIA, (POPM U CPOKOB TPECTABICHUS PE3YIIbTATOR;

— MPOBEICHUEM KOHCYNbTAlUN (MHIUBUIYaTbHBIX WU TPYIIOBBIX), B TOM YHUCIE C MPUMEHe-
HUEM JINCTAHITMOHHOH Cpeibl 00yUdeHUSI.

Kputepuii orieHkr 3 PEeKTUBHOCTH CaMOCTOSTENLHOM pabOThI CTYAEHTOB (POPMUPYETCS B XOE
MIPOMEKYTOYHOTO KOHTPOJISI TIPOIECCa BBIMOJIHCHUS 3aJJaHWi M OCYIIECTBISIETCS HA OCHOBE pa3iind-
HBIX CIIOCOOOB B3aMMOJCHCTBHUS.

B cooTBeTCTBHH C ITHM TIpU MPOBEICHUU OMNECPATHBHOTO KOHTPOJISI MOTYT HCIOJE30BAThCS
KOHTPOJIBbHBIE BOIIPOCHI K COOTBETCTBYIOIIMM pa3jeliaM OCHOBHOW AMCHUILINHBI «HaHOTeXHONMOTHH B
XUMHUYECKHX JJIEMEHTAaX MATAHUS.

KoHTpob ocyIecTBiIsieTcs MOCpeCTBOM YCTHOTO ONPOca CTYACHTOB M0 OKOHYAHUU U3YYCHUS
TeM y4eOHOH JHMCIUIUIMHBI, BBITOJIHEHUE JOMAIIHed paboThl, HamucaHue pedepara W BBITOTHCHHE
MPAKTUYECKUX 3aHSATHH.

ConpoBOoX/IeHHE CaMOCTOSITEIBHON PabOTHI CTY/IEHTOB TAK)KE€ OPraHM30BAHO B CIIEAYIOMUX (Gop-
Max:

— YCBOEHHE, JIOTIOJHCHHE W BHUKAHHWE B pa30HpaeMble pa3Jelibl JUCIUTUIMHBI TPH MTOMOIIN
3HAHM MOJTyYaEeMBIX IO CPEJICTBAM U3YUEHHUsI PEKOMEHIyeMOH JINTEePaTyphI;

— IyTeM HalMcaHus peepaTUBHBIX PabOT M aHAIHM3 Pe3yIbTaTa UX OTKPBITOTO JIOKJIA/IA;

— KOHCYJIbTAIIMH, OpTaHU30BaHHbBIC JJIS Pa3bsCHEHHs MPOOJIEMHBIX MOMEHTOB MPU CaMOCTOSI-
TEJTHPHOM U3YYCHUHU TEX WJIM WHBIX aCTICKTOB Pa3JIeIOB yCcBanBaeMol HH(OPMAITUU B JUCITUILIAHE.


http://elibrary.ru/
http://cyberleninka.ru/
http://archive.neicon.ru/
http://window.edu.ru/window
http://www.book-ua.org/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/

K cpencrBam obGecnieueHust OCBOEHUS TUCHUILTMHBI «HaHOTEXHOIOTUH B XUMUYECKUX AJIEMEH-
TaX TUTAHHS» TaKKE OTHOCSTCS ODIIGKTPOHHBIE BapHUAHTHl JOTOTHUTEIBHBIX YYE€OHBIX, HAy4YHO-
MONYJISIPHBIX U HAYYHBIX U3JaHUM 110 TAHHOW JUCLHUILINHE.

PexoMenayercs ciuenyronuii rpaduk ¥ KaJeHIAPHBIN IJIaH CAMOCTOSTEILHOW pabOTHI CTY/ICH-
TOB 110 Y4eOHBIM HenessM (6 Henenb):

Tunosble 3aJaHUSA JISI CAMOCTOSITEJILHOM PAa0OThI CTYIEHTOB

Cpoxku
Kou- ®dopma p
Ne . BBIIOJI-
Tema win 3a1aHue TeKyIen padoTh BO IpeACTaBICHUS
TEMBI HEHUS
4acoB pe3yNIbTaTOB
(nenenn)

1. | BBeaeHue B HAHOXMMHUIO U HAHOTEXHOJIO- 9 Pedepar. 1
THIO

2. Jomamusist paboTa. 1
OcHOBHbIE OHATHS HAHOXUMUU U HaHO-

2 Boinonnenue mnpak-
TEXHOJIOTUU .
THUYECKUX 3aJIaHH.

3. | McTopus pa3BUTHS HAHOTEXHOJIOTUI 2 Pedepar. 1

4. Pedepar. [lomam- 1
CynpamMouiekymsipHas XUMHUS 1 caMocOop- 9 Hsis pabora. Boi-

Ka: OCHOBHBIC TCPMUHBI U TTOHSITHSI MOJTHEHUE TIPAKTH-
YeCKUX 3aJaHuii.
S. Jomamnss pabota. 1
omainHsis paboTa.
KBanToBbIe pazmepHbIe 2P PEeKTHI 3,8 A P
BrinosnineHue npax-
TUYECKHUX 3aJIaHuM.

6. Pedepar. [lomam- 1
O06nexThl HaHOXUMUH. Knaccupukanum 2 His paborta. BeI-
HAHOYACTHI] MOJTHEHUE TIPAKTH-

YeCKUX 3aJaHui.
HUroro: 13,8 6

3aHATHSA JIEKIIUOHHOTO TUIA SBJISIIOTCS OJHOW M3 OCHOBHBIX ()OpM OOYyUYEHHUS CTYJICHTOB, BO
BpeMsi KOTOPBIX CTYJIEHTaM IPEIOCTaBISAETCS BO3MOXHOCTh O3HAKOMHUTBLCSI C OCHOBHBIMM HAay4HO-
TEOPETHUECKUMHU TMOJI0KEHUSIMH, TTPOOJIEMaMH TUCIUILIAHEI, TTOJIY9UTh HEOOXOAUMOE HaIlpaBJIeHUE U
PEKOMEHIAIIUU ISl CAMOCTOSITENTLHOM paboThI ¢ yueOHMKaMU, y4eOHbIMUA TOCOOUSMHU, TTPH TOATOTOB-
K€ K CEMHUHApCKUM 3aHATHSAM. JIEKIus SBISETCS Pe3yIbTaTOM KPOMOTIUBOM MOJATOTOBKH MPEMo/iaBa-
TeJsl, U3y4eHus: U 0000IIeHNs HAyYHO! 1 yueOHOM nmuTeparypbl. CTONb ke YCepIHOM A0KHA OBITh U
MOATOTOBKA CTYACHTA HAKaHYHE JIEKIIMH, TTOCPEICTBOM M3yYEHHUSI COOTBETCTBYIOIIECH YUEOHOU JTHUTE-
paTypbl, IOBTOPEHUS paHee MPONUAEHHBIX TEM.

Bo Bpemst nekiuu cieayeT 3amucath 1aTy €€ MPOBEICHHS, TEMY, IUIaH JIEKIINH, BOTPOCHI, KO-
TOpbIE BEIHOCSATCS HA CAMOCTOSITENIbHOE M3YYeHHE, OTMETUTh HOBUHKM Y4€OHOW M Hay4YHOU JTUTEpa-
TYpbI, PEKOMEHI0OBaHHbIE JEKTOpOoM. CTyIeHTaM PEKOMEHIYeTCs KOHCIEKTHPOBATh €€ OCHOBHBIC
MOJIOKEHUSI, HE CTOUT MbITATHCA JOCIOBHO 3aMUCaTh BCIO JEKIIHIO, IOCKOJIbKY CKOPOCTh JIEKIIUHU HE
paccuuTaHa Ha JIOCJIIOBHOE BOCIIPOM3BE/ICHNE BBICTYIUICHUS JIEKTOPA B KOHCIIEKTE, TEM HE MEHee OHa
SBIISIETCSI TOCTATOYHOM Il TOTO, YTOOBI CTYIGHT CMOT HE TOJIBKO YCBOWUTH, HO U 3a)MKCUPOBATh HA
Oymare CyIIHOCTh 3aTPOHYTHIX JIEKTOPOM TPOOJIEM, BBIBOJIBI, a TAKXKE y3JIOBBIE MOMEHTHI, Ha KOTO-
pbie oOparaercs ocoboe BHUMaHue B XO7e JISKIHH. Ha nekuuu cTyaeHTy peKOMEeHyeTCs UMETh Ha
CTOJIaX TIOMHUMO KOHCIIEKTOB TaK)K€ MPOrpaMMy Kypca, KoTopas OyAeT crocoOCTBOBATh Pa3BUTHIO
MHEMOHUYECKON MaMsTH, BO3HUKHOBEHHUIO ACCOLMALMK MEXAY BBICTYIUIEHMEM JEKTOpa W IIPO-
TPaMMHBIMH BOTlpocamMu. B ciydae BOZHUKHOBEHUS y CTYJIEHTA 10 X0y JEKIIMA BOMPOCOB, X CJIE-
JIyeT 3a7laBaTh Cpa3y K€ WM B KOHIIE JIEKIIMH B CIEIIUAIBHO OTBEAECHHOE JIJISl 3TOTO BPEMSI.



3aHATHS ceMHMHAPCKOIr0 THUINA MPECTABIAIOT COOON OAHY U3 BaXKHBIX (JOPM CaMOCTOSTENb-
HOU paboThI cTyIeHTOB. [[0ArOTOBKA K MPAKTUYECKUM 3aHATHSAM HE MOXKET OTPaHUYUTHCS CITYIIaHU-
€M JIeKIM, a MpeanojiaraeT npeaBapUTeIbHYI0 CAMOCTOATEIbHYIO paboTy CTYAEHTOB B COOTBET-
CTBUU C METOJIMUYECKUMU Pa3pabOTKaMH 0 Kax/I0H 3aIUIaHUPOBAHHON TeMe.

B opranun3anuu npakTMUECKUX 3aHATHI peanu3yeTcsl MPUHLUII COBMECTHOM NEATEIbHOCTH,
corBopuecTBa. CeMUHAp TaKXKe sBISETCS BaKHeWIel Gopmoii ycBoeHus 3HaHmid. B mporecce moa-
TFOTOBKM K CEMHHApY 3aKpEIUIAIOTCS U YTOUHSIOTCSA YK€ U3BECTHBIE U OCBAaUBAIOTCS HOBBIE KaTEro-
pun. CemMuHap Kak pa3BUBAOINAs, aKTUBHAS opMa ydeOHOTO IMpoiecca CocOOCTBYET BBIPAOOTKE
CaMOCTOSITENILHOTO MBIIIUICHUS CTYJeHTa, (GOpMHUPOBAHUIO HHPOPMAIITMOHHOMN KYJIbTYpPHI.

CamocrosiTesibHas paboTa COACPKUT CIACAYIONINE BUIbI YU€OHOM NeSTEIbHOCTH CTYACHTOB:

—  TEOPETHYECKYI0 CaMOIOJTrOTOBKY K JJAOOPAaTOPHBIM 3aHATHSAM H K 3a4€Ty IO KOHCIIEKTaM
U y4eOHOIl IuTeparype;

—  oQopMIICHHE OTYETOB MO pe3yJibTaTaM JIA0OpAaTOPHBIX paboT (O BBHIMOIHCHHOU J1abopa-
TOPHOI paboTe CTYAEHThl OTYUTHIBAIOTCS MPEIOAaBaTENI0 Ha cleaylouieM (ouepeaqHoM) JabopaTop-
HOM 3aHSITHH);

— TMOArOoTOBKa pedepara 1o oJHON U3 TeM y4eOHON AUCIUIIITUHBL

—  MOJATOTOBKA MPE3CHTAIMU 10 TeMe pedepara W BBICTYIUIEHHE C JOKJIAJO0M Ha OJHOM U3
JICKIIMOHHBIX 3aHSITHH.

CryneHTy HEOOXOIUMO CHCTEMAaTHYeCKH paboTaTh B TEUEHHE CEMECTpa 10 M3yYCHHIO Teope-
TUYECKOT0 MaTepHala U NpuoOPETeHNUIO HaBBIKOB IKCIIEPUMEHTATBHON PaOOTHI.

JInsi 3aroMUHaHUS JICKIIMOHHOTO Marepualia (B TOM YHCIIC M B IEPHOJI MOATOTOBKU K 3a4ETy)
CTYJEHTY HEOOXO0IMMO XOPOIIO 3HaTh CBOMCTBA MaMATH U aKTHUBHO MOJIb30BATHCSI MHEMOTEXHUYECKH-
MU [IPHEMaMH, U3BECTHBIMH U3 yueOHOM aucuuiumabl «llcuxonorust u nenarorukay. MeTtoanueckue
PEKOMEH IallMU 10 3aIIOMUHAHHUIO MOYKHO HalWTH U B IHTEepHETE MO KIIFOUEBBIM CIIOBAM: «IaMSTh»,

«MHEMOHUKa», «MHEMOTEXHHKA», «KaK 3allOMHHUTH Y4eOHBII Marepuanm». JKemaTeabHO Takxke
03HAKOMUTHCS ¢ IPUEMaMU KOHCIIEKTUPOBAHUS, T.€. CO CIIOCO0AMU COKPAIICHUS 3alliCU CJIOB U CJIO-
BOCOYETaHMIA, HAPHUMED, TPUMEHSEMBIMH B CITOBAPSIX M SHIIHKJIOTETUIX.

B ocBoeHUU AUCHUIUIMHBI MHBAIMAMH U JIUIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3J10pPO-
Bbsl OOJIBIIIOE 3HAYCHHE MMEET UHANBUIyalbHAs yuyeOHas padoTa (KOHCYIbTAIlUU) — AOTIOJTHUTEIBHOE
pa3bscHEHHe yueOHOro MaTepuaia.

Pedepatr — 3TO pe3ynbTaT camMOCTOSTENBbHON pabOThl CTYAEHTA, MPEACTABIAIOMUNA cO00i
KpaTKoe U3JI0KEHHUE B MMMCbMEHHOM (hopMe MOITydYeHHBIX Pe3yJIbTaTOB TEOPETUYECKOIO aHaIM3a OIpe-
JIeICHHON HAayYHOW TEMBI, TJI€ aBTOP JOJDKEH PACKPBITH CYyTh MCCIETyeMO POOIeMBbl, TPUBECTH CY-
IIECTBYIOILIME pa3Hble HayyHbIE TOYKU 3PEHHsI, BHICKa3aTh COOCTBEHHBIE B3IJIAbI HA paccMaTpHUBae-
MBbI€ ITPOOIIEMBI.

IIpu moxrotoBke pedepara, KOTOPBIM MpencTaBiseT coOoil HayuyHOe COOOILIeHHE, CTYAEHT
JIOJDKEH M3YYUTh U 0000ITUTE HAy4YHYIO TUuTepaTypy. Ha ocHOBe M3ydeHHOTro MaTtepurasa CTyIeHT pac-
KpBIBa€T COJIEpKaHHE BBIOpAHHON TeMmbl pedepara, akIEHTHPYs BHUMAHUE Ha aKTyallbHbIE W TIPO-
OsieMHbIe Bompochl. Pedepar nomkeH ObITh 0OPMIIEH B COOTBETCTBUM C TPEOOBAHUSIMH, TIPEIbSIBIIS-
€MBIMH JUTS 0OOPMIIEHHSI TUCBMEHHBIX padoT.

Hamucanne pedepara HEoOX0AMMO B LENAX MPUOOPETEHHS CTYIAEHTAMU HEOOXOIMMOU IMpo-
(eccnoHaIbHON MOATOTOBKHU, PAa3BUTUSI YMEHHSI M HABBIKOB CAMOCTOSITEIBHOIO Hay4yHOro roucka. C
MOMOIIIBIO pedpepara CTyIeHT TITy0kKe MoCTUTaeT HanboJee CI0XKHBIE TIPOOIEMBI TN CITUTUINHBI, YIUTh-
Cs TJAaKOHUYHO M3J1araTh CBOU MBICIIH, TOKJIAJbIBaTh PE3yIbTaThl CBOETO TPYAaA.

[TonroroBka pedepara criocoOCTBYeT (HOPMHUPOBAHUIO HAYYHOW KYJIBTYPHI y BBHITYCKHUKA, 3a-
KPEIJICHUIO Yy HEro HayYHBIX 3HAHWH, Pa3BUTHIO YMEHHS CAMOCTOSITEIIbHO aHAIM3UPOBAThH Pa3jInyHbIe
HayYHbIE HCTOYHHUKH.

Odopmnenue pedepara:

1. Pedepar momkeH mMeThb CIENYIOUIYIO CTPYKTYpPY: a) IjiaH; O) BBEJEHHWE; B) H3JIOKEHHUE
OCHOBHOTI'O COZIEP>KaHUS TEMBI; C) 3aKJIIOUEHHE; B) CIIUCOK MCIIOJIB30BaHHOM JIUTEPATYpHI.

2. O0mwmit 00BM — 8-10 ¢. OCHOBHOI'O TEKCTA.



3. [lepen HanmcanueM JOJKEH OBITH COCTABJICH TUIAH Pa0OTHI, KOTOPHIN OOBIYHO BKIIFOYAET 2—3
Bornpoca. Ilman He cneayer H3NMMIIHE JAETAIM3UPOBAaTh, B HEM IEPEUUCISAIOTCS OCHOBHBIE,
LIEHTPaJIbHbIE BOIIPOCHI TEMBI.

4. B mpornecce HamucaHUs pabOTHl CTYACHT MMEET IPaBO OOpaTHTHCSA 332 KOHCYJbTAllMEeH K
IPENoJIaBaTelio.

5. B ocHoBHOH wYactu paOOTBl OONBIIOE BHUMAHHE CIEAYEeT YACTUTh TIIyOOKOMY
TEOPETUYECKOMY OCBEIIEHUI0 OCHOBHBIX BOIPOCOB TEMbI, IPAaBUIbHO YBSA3aTh TEOPETUYECKHE
MOJIOKEHUS C TIPAKTHUKOW, KOHKPETHBIM (DaKTUYECKUM U LU(DPOBBIM MaTEPUAIIOM.

6. B pedepare 00s3aTenbHO OTpa’kaeTcs HCIOJIb30BAHHAS JIMTEPATypa, KOTOpas SIBISETCS
3aBepILAIOICH YaCThIO0 PAOOTHI.

7. Ocoboe BHUMaHUE CIIeLyeT YACTUTh OPOPMIICHHIO.

8. IIpu 3amuTe pedepara BeicTaBisercs auddepeHunpoBaHHAas OLIEHKA.

9. Pedepar, He COOTBETCTBYIOIIUI TPEeOOBAaHUAM, MIPEIBIBIAEMBbIM K TaHHOMY BUIY PaOOTHI,
BO3BpAIllaeTCs Ha 1I0pabOTKYy.

Pecdepats! BeInOIHAIOT Ha ucTax Gopmata A4. CTpaHMLbl TEKCTA, PUCYHKH, (GOPMYIIBI HyMe-
pytot. Teker cnexyer nevarats mpudTom Ne 12 ¢ nHTEpBaIOM MEXTy CTpOKaMu B 1,5 mHTEpBaa.

KayectBo pedepara oneHuBaeTcsi o TOMY, HACKOJIBKO IOJIHO PACKPBITO COAEP)KAaHUE TEMBI,
MCIIOJIb30BaHbl MEPBOUCTOUYHUKH, JIOTHUYHOE U TOCJEN0BaTeNIbHOE HU3iokeHue. OneHuBaeTcss U Ipa-
BUWJIBHOCTb 110/100pa OCHOBHOM M JIOMOJHUTENIBHON JIUTEpaTyphl (CCHUIKM IO MpaBmiaM: (paMWINU U
WHUIIAATBI aBTOPOB, HA3BaHUE KHUTH, MECTO M3AaHUs, U31aTeILCTBO, IOl M3JaHUs, CTPAHHLIA).

OOBEKTUBHOCTh OLIEHKH pabOTHI MPEroiaBaTesieM 3aKJII0YaeTCsl B ONPECICHUH €€ I0JIOKH-
TEJBHBIX M OTPUIATEIBHBIX CTOPOH, IO COBOKYITHOCTH KOTOPBIX OH OKOHYATEILHO OICHUBAET IpPE-
cTaBlieHHYI0 paboty. [Ipu oTpuuarensHoOM perieH3uu paboTa Bo3BpallaeTcs Ha 10padoTKy C MOCIery-
IOLUM IPEICTABICHUEM Ha IMOBTOPHYIO IIPOBEPKY C MPUIIOKEHUEM 3aME€UaHUM, CAEIaHHBIX Mpernoja-
BaTeJIeM.

C TOuUKM 3peHHs METOJIMKH IPOBEIEHUS CEMUHAp IMpPEJICTaBIsIeT cO00M KOMOMHHPOBAHHYIO,
UHTETPaTUBHYIO (QopMy yueOHOro 3aHATUs. s MOArOTOBKM M TOYHOIO W IIOJIHOTO OTBETa Ha
CEMHUHApPCKOM 3aHATUHU CTYAEHTY HEOOXOAMMO CEpbE3HO U OCHOBATENIbHO MOATOTOBUTHCA. [l 3TOrO
OH JIOJDKEH yMeTh pa0oTaTh ¢ y4yeOHOW M JIOTIOJIHUTENBHON JIUTEpaTypol, a TakKe 3HaTh OCHOBHbBIE
KpUTEpUHN JJIsl HamucaHus pedepara WM MOATOTOBKU JOKJIAAA, €CIM CEMHUHAp MPOXOJUT B JaHHOU
¢dopme. B KoHIIe 3aHATHS, TTOCTIE MTOJIBEACHUS €r0 UTOTOB MPENOAaBATENIEM CTYI€HTaM PEKOMEHAYETCs
BHECTH WM3MEHEHHS B CBOM KOHCIIEKTHI, OTMETUTh HMH(OPMAIIUIO, TPO3BYUYABIIYIO B BBICTYIJICHHIX
JPYTUX CTYAEHTOB, IOMOJHEHMS], C/I€JaHHbIe IPEenoJaBaTeieM U He OTPaKeHHbIE B KOHCIIEKTE.

B ocBoeHMHM AHMCIUIUIMHBI HWHBAJIHIAMH W JIMOAMH C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH
30poBbsl  OOJNIBIIOE 3HAYEHHE HMEEeT WHAMBHMIyaJbHas yueOHas paloTa (KOHCYIbTAallUH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble  KOHCYJIbTAlMM 1O  HPEAMETY  SBIAIOTCA  BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOLMM HMHAMBHIyalU3allud OOYYE€HHsS U YCTAHOBJIEHMIO BOCIHTATEIbHOI'O KOHTAaKTa
MEXIy TMpernojaBarelieM M O0O0ydalolUMMcs HMHBAJIMAOM MWJIM JMIOM C  OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3710POBbSI.

8. [lepeyenb MHGPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3YeMbIX NIPH OCYIIECTBJIEHUHN 00pa-
30BaTEJIbHOIO Npoecca Mo AUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

B nacrosiee BpeMsi Bce Ooiee Bo3pacTaeT poiib HH(OPMAIIMOHHO-COIIUATBHBIX TEXHOJIOTHHA B
0o0pa3oBaHNM, KOTOpbIe 00eCTIeYNBAIOT BCEOOUTYI0 KOMIBIOTEPU3ALMIO YUAIlUXCsl U MpenojaBaTenen
Ha YpOBHE, IO3BOJISIOIIEM pPeIIaTh CISAYIOIINEe OCHOBHbIE 3a/1auu:

— obecrieueHne BBIXOJa B CeTh VIHTEPHET KaXIOro ydacTHHKA y4eOHOTO mporecca B J00oe
BpeMs U U3 pa3IMYHBIX MECT MPEeObIBAHUS;

— pa3BHUTHE €IMHOTO WHPOPMAIMOHHOTO MPOCTPAHCTBA 00Pa30BATENBHBIX MHIYCTPUN U TPH-



CYTCTBHE B HEM B pa3IMYHOE BPEMsl U HE3aBHCHMO JAPYT OT APyra BceX YYaCTHUKOB 00pa30BaTEILHOIO
¥ TBOPYECKOTO IpoIiecca;

— co3/1aHue, pa3BuTHe U 3()PEKTUBHOE UCIIOJIB30BAHUE YIPABIsieMbIX HHPOPMAIIMOHHBIX 00pa-
30BaTENBHBIX PECYPCOB, B TOM 4YHCIE JIMYHBIX IOJI30BATENILCKUX 0a3 W OAHKOB JAHHBIX U 3HAHUH
yyalxcs U NearoroB ¢ BO3MOXHOCTBIO TIOBCEMECTHOT'O AOCTYIA AJis pabOThl C HUMH.

HNudopmannonnsie 00pa3oBaTeiIbHbIe TEXHOJIOTUM BO3HHKAIOT MPH HCIOIB30BAaHUH CPEJICTB
MH(OPMaLMOHHO-BBIUNCIUTEIbHOW TeXHUKH. OOpa30BaTeIbHyI0 Cpely, B KOTOPOH OCYIIECTBISIOTCS
oOpa3oBaTesbHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH, OMPEALIISAIOT PadOTaIOIINE C HEl KOMIIOHEHTHI

— TeXHUYecKasl (BUJl UCTIOJIb3YEMbIX KOMITbIOTEPHON TEXHUKHU U CPE/ICTB CBS3H);

— IPOTrpaMMHO-TEXHUYECKasi (POrpaMMHBIE CPEJICTBA MOAJEPKKU peau3yeMoi TeXHOJIOTHU
00y4eHus);

— OpraHU3aIMOHHO-METOAnYecKas (MHCTPYKLUHU y4alluMCs M TPENoAaBaTeNsiM, OpraHu3alus
y4eOHOTro mporiecca).

[Ton oOpa3oBaTeNbHBIMH TEXHOJOTHSAMHU B BBICHICH IIKOJIE TIOHUMAETCS CUCTEMa HAyYHBIX U
WH)XCHEPHBIX 3HAHUH, a TAK)Ke METO/IOB U CPEJICTB, KOTOPBIE UCIIONIb3YIOTCA JUIsl CO3/1aHusl, cOopa, me-
penaun, XxpaHeHHus U 00pabOTKK HHPOPMALIMHU B TIPEAMETHON 001acTH BBICIIEH MIKOIBI. DopMupyercs
npsiMasi 3aBUCUMOCTb MEXAY 3(P(GEKTUBHOCTBIO BHIMOIHEHHS YY€OHBIX MPOrpaMM U CTETIEHbIO MHTE-
Ipalii B HUX COOTBETCTBYIOIINX HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

Nudopmannonnas obpazoBarenbHas cpeia mpeacTanisier co0oil HHPOPMAIIMOHHYIO CHCTEMY,
00BETMHSIONIYIO TIOCPEICTBOM CETEBBIX TEXHOJOTHMA, POTpaMMHBIC M TEXHHUYECKHE CPEICTBA, Opra-
HU3ALMOHHOE, METOAMYECKOe M MaTeMaTudyeckoe obOecriedeHue, MpelHa3HauYeHHOE ISl TOBBIIICHUS
3P PEKTUBHOCTH U TOCTYIMHOCTH 00pa30BaTEIbHOTO MPOIiecca MOATOTOBKY CIIEUAINCTOB.

XapakTepHoil 4epToii 00pa30BaTeIbHOM Cpebl SIBISETCS BO3MOXKHOCTh CTYACHTOB U MpEno/ia-
Barenel oOpamarbCsi K CTPYKTYPUPOBAHHBIM Y4E€OHO-METOJWYECKUM MarepuaiaM, OOyJaroluM
MYyJIbTUMEAUMHBIM KOMIUIEKCAM BCETO YHUBEPCHUTETA B JII000€ BpeMs U B JIFOOOH TOYKE MPOCTPAHCTBA.
[ToMumo mocTymHOCTH y4eOHOTO Marepuana, HeoOXOAUMO 00ecrednTh 00y4aeMOMY BO3MOXHOCTh
CBSI3M C IpernojaBaTesieM, MMOoJIyYeHne KOHCYIbTAlluU B OHJAiH win oddraiiH pexumax, a Takke BO3-
MOYKHOCTh TIOJTYYEHUS! MHIWBUAYAIbHOW «HABUTAIIMW» B OCBOCHHH TOTO WM WHOTO mpeamera. Cry-
JIeHTBbI OyJIyT CTPEMUTHCS K THOKOMY peKUMy 0OydeHHsI, MOIYJIbHBIM IpOrpaMMaM ¢ MHOTOYMCIIEH-
HBIMU TIOCTYIUICHUSIMH M OTYUCIICHUSIMH, KOTOPBIE TIO3BOJIAT HAKAIUIMBATh 3a4€THBIC €IWHUIIBI, CBO-
00HO MEPEeBOJAUTHCA U3 OJHOTO By3a B JPYroi ¢ y4eTOM IPEJbIIYLIero ONbITa, 3HAHUH U HaBBIKOB.
[To-npexxHEMy Ba)KHOW JUISI CTYIEHTOB OCTAHETCS BOSMOXXKHOCTH JIMYHOTO PA3BUTHS U Tpodeccro-
HAJIBHOTO POCTA; MPOrpaMMbl MOTY4YEHHUsI CTENIEHN U KOPOTKUE KypChl, BO3MOXKHO, OyAyT MOJIb30BATh-
Csl OJIMHAKOBBIM CITPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B MpOrpaMmax MmpoecCHOHAIBHOTO 00y4e-
HUS U aCIIMPAHTCKUX MPOrpaMMax.

Pa3zpaboTunky AUCTAaHIMOHHOTO 0Opa30BaHMS KOHKPETU3UPYIOT WHAWBUAYAN3aUI0 00pa3o-
BaTENILHOTO MOBEJICHHSI CIEYIOIUM 00pa3oM, CUUTas, YTO B IUCTAHIIMOHHOM 00pa3oBaHUM Hanbosee
APKO TIPOSIBIISIFOTCSL YEPThl JTMYHOCTHO-OPUEHTHUPOBAHHOTO CHoco0a oOyudeHus: TMOKOCTh, MOIYJb-
HOCTb, JAOCTYMHOCTb, PEHTa0EIbHOCTh, MOOMIIBHOCTh, OXBAaT, TEXHOJIOIMYHOCTh, COLMAIBHOE PaBHO-
NpaBue, MHTEPHAIIMOHAEHOCTb.

Baxuelimme HanpasieHus: HHGpopMaTH3auy 00pa30BaHuUs 3aKITIOYAIOTCS B CIIETYIOLIEM:

— peanu3alys BUPTyadbHOH HH(OPMAIIMOHHO-00pa30BaTeIbHONW Cpe/Ibl HAa YPOBHE Y4eOHOTO
3aBeJICHMs, TPeAyCMaTPUBAIONIAs BBHIIIOJHEHNE KOMIUIEKCa paboT MO CO3AaHUI0 U 00ECIIEUEeHHUI0 TeX-
HOJIOTHH €ro QYHKITMOHUPOBAHWS,

— CHUCTeMHasl MHTerpaius HH(GOPMAIIMOHHBIX TEXHOJOTHHA B 00pa30BaHHUHM, MOIEPKUBAIOLINX
nporiecchl 00yUeHsI, HAYYHBIX UCCIICTOBAHHUA W OPTaHU3AI[MOHHOTO YIIPABIICHHS,

— [IOCTPOEHUE U pa3BUTHE €JMHOTO 00pa30BaTENLHOIO HH(POPMAITMOHHOTO ITPOCTPAHCTBA.

HaBpiku monp30BaHus WHPOPMAITMOHHBIMHA TEXHOJIOTHSIMH BKITIOYAIOT B CeOsI:

— 0a30Bble HABBIKM (MCIOJIb30BAHUE KIIABUATYpPHI, MBIIIN, IPUHTEpa, onepanuu ¢ daiinamu u
JTUCKaMU );

— BJIQJICHUE CTAaHAAPTHBIM MPOrpaMMHBIM obecrieueHneM (00paboTka TEKCTOB, CO3JlaHHE Tab-
nutl, 6a3 JaHHBIX U T.11.);



— UCIIOJIb30BAHUE CETEBBIX MPUJIOKECHUM (AJIEKTPOHHOM TouTHI, IHTEpHETa, BE0-0pay3epoB).

Taxkum 00pa3oM, HAKOTUIEHHBIH OIBIT MPUMEHEHUSI HHPOPMALIMOHHBIX U TUCTAHIIMOHHBIX TEX-
HOJIOTHI B y4eOHOM IIpoliecce B pa3IMYHBIX BapUAHTAX IO3BOJISIET TOBOPUTH 00 ONpPE/IEIEHHBIX Mpe-
UMYIIECTBaX MOI00HBIX (pOpM OpraHuzanuy yueOHOro mpoiecca:

— CTAHOBHTCS BO3MOXXHOM NMPUHIMIHNAIBHO HOBAs OPraHM3aIMsl CaMOCTOSTEIBHONH paboThI
CTY/ICHTOB;

— BO3PACTaeT MHTCHCHUBHOCTH Y4€OHOTO MPOIIECcCa;

— Y CTYAICHTOB TOSIBIISICTCS AOTIOJIHUTEIbHAS MOTUBAIMA K TIO3HABATEILHON JIESITEIbHOCTH;

— JOCTYIHOCTb Y4€OHBIX MAaTEpHAJIOB B JIF000E BpeMs;

— BO3MOKHOCTh CAMOKOHTPOJISI CTETICHH YCBOCHHS MaTepHaja Mo KaXI0i TeMe Heor paHHUYCH-
HOE KOJIMYECTBO pas.

Cremyer OTMETUTh, YTO IO MEPE HAKOIUIEHUS 00pa30BaTEIbHBIX HH()OPMAIIMOHHBIX PECYPCOB
JMCTaHIMOHHBIE TEXHOJIOTHH 3aiiMyT JJOCTOIHOE MECTO B 00pa30BaTEeIbHOM IPOLIECCE BY3a, U CTAHET
BO3MOHBIM (JOPMHUPOBAHUE HA UX OCHOBE Pa3HOI'0 YPOBHS MPOTrPaMM MOATOTOBKH U EPEHOATrOTOBKU
CIICIIAJIICTOB.

8.2 [lepeuenb HE0OXOUMOT0 MPOTrPAMMHOTI0 O0ecTedeHusl.

1. Onepanuonnas cucrema MS Windows (© Microsoft Corporation).

2. Uurerpuposannoe opucHoe npuitoxkeane MS Office (© Microsoft Corporation).

3. IIporpammuoe oOecriedeHue IJIsl OpraHHU3alUM YIPaBIsIeMOro U 0e30MacHOro JIOCTyna B
Nurtepner.

4. IIporpammHoe obecrieueHune ansi 6e30macHoi paboThl Ha KOMITbIOTepe — (hallIOBBIN aHTHBU-
pyc, HOYTOBBIN aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM 3KpaH.

8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubnuoreunas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru

2. Uadopmanmonnas cuctema «EanHoe OkHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window

3. PyOpuKoH — KpynHeHmmii sHIukionequueckuit pecype Murephera:
http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TeMaTUUYECKUi KaTanor IHTepHeT pecypcoB o pusuke:
http://www.college.ru/

5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. bornbias HaydHas OubinoTeKa:

http://www.sci-lib.com/

7. EcTecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOPTAL:
http://www.en.edu.ru/catalogue/

8. TexHuueckass OMOIMOTEKA:

http://techlibrary.ru/

9. dusnueckas SHIUKIIONECINS:

http://www.femto.com.ua/articles/

10. Akagemuk — CroBapy U SHIUKIONEINU HAa AKaJIeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuajibHO-TeXHHYecKass 0a3a, HeoOXoauMMasi JJIs1 OCYLIEeCTBJICHUs1 o0pa3oBaTe/ib-
HOT'0 Npolecca No AMCHUILINHE (MO1YJII0).

YcnemHas peanusanus MpenojaBaHUs AUCHUTUIMHBL «Du3uKka HaHOPa3MEPHBIX CHCTEM»
MpeAnoaaraeT HaTuIue MUHUMAIBLHO HEOOXOAUMOTO JIJIsl peasiu3aliii MporpaMMbl OakajiaBpuara Ie-


http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/

PE€YHA MAaTCPUAIBHO-TEXHUYCCKOTI'O obecneyeHus:

— JIGKLMOHHBIE ayauTOpun (000pYAOBaHHBIE BUACONPOCKIIMOHHBIM 000pyIOBaHUEM IS TIpe-

36HTaHHfI, Cp€acTBaMiu 3BYKOBOCIIPOU3BEACHH A, DKPAHOM, U UMCIOIIHUE BEIXOI B HHTCpHeT);

— HaJIM4uc HCO6XOI{I/IMOI‘O JIMOCH3UOHHOI'0 IIPpOIrpaMMHOI'O obecneueHust (OHepaI_II/IOHHaH CHu-

crema MS Windows XP; uaterpupoBannoe odrcroe npuioxenue MS Office).

[Tpu ncnoAbp30BaHUU STEKTPOHHBIX U3aHUI BY3 TOJDKEH 00ECIIEYUTh KaXKI0T0 00YJaroIerocs
BO BpeMsl CaMOCTOSATEJIbHOM MOJArOTOBKHM PabOYMM MECTOM B KOMIIBIOTEPHOM KJIACCE€ C BBIXOZOM B

I/IHTepHeT B COOTBETCTBHH C 00BEMOM HU3Yy4aCMbIX JUCIUILIH.

No Brjt paGor MatepuaibHO-TeXHUYEeCKOe 00ecredeHre TUCIIUILTUHBI
(MOAynsl) M OCHAILIEHHOCTh
1. Jlekunonnseie 3auatus | Jleknuonnas aynutopust No227C, ocHalieHHas Npe3eHTa-
LIMOHHOM  TEXHUKOM  (IpOEKTOp, DJKpaH, KOMIIbIO-
Tep/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM obecrtie-
yenuem (110).

2. [IpakTnueckue HayuHo-o0Opa3oBarenbHblil 1IeHTp «JlMarHocTUKa CTPYKTY-

3aHATHSA pBI U CBOICTB HaHOMatepuanoB» Ky6l'Y, ocHalieHHbIH co-
OTBETCTBYIOIIUM UCCIIEI0BATEILCKUM 000pYI0BAHHEM.

3. I'pynmossie Aynutopus Ne311C — nomenieHue ¢ JOCTaTOYHbIM KOJIMYE-
(MHAMBUAYATbHBIC) CTBOM IOCAJOYHBIX MECT U MEJIOBOM WM MapKEepHOH J10C-
KOHCYJIbTAIlUH KO

4, Tekyumuii KOHTPOJIb, Aynutopust Ne317C — nomenieHue ¢ 10CTaTOYHbIM KOJIMYe-
MIPOMEKYTOUHAS CTBOM TOCAJIOYHBIX MECT U MEJIOBOM WM MapKEepHOH N10C-
aTTecTanus KOU

5. CamocTtosiTenbHas Kabuner Ne208C st caMOCTOSTENTLHOM pa0dOThI, OCHAIICH-
pabora HbIIl KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO IOJKIIIO-

yeHus K cetu «VHTepHeT», NporpaMMoN 3KpaHHOTO YBEIH-
YeHHUs] U 00ECIeYCHHBIN TOCTYIOM B AJIEKTPOHHYIO UHGOP-
MallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.




