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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).
1.1 [lean ocBOeHUsI TUCUHUILJIUHBI.

He.ﬂb AUCHMIIJIMHBI: aKTHUBHO COHeﬁCTBOBaTL (bOpMI/IpOBaHI/IIO HeO6XO,I[I/IMBIX KOMHCTCHHI/Iﬁ y
CTYACHTOB B ITPOLCCCEC NX O3HAKOMIICHHA C COBPCMCHHBIM HAaYYHBIM B3ITISII0M HAa CYIIHOCThb U Xapak-
TEP HAHOTCXHOJIOTMH B SJICKTPOXUMHUUYCCKUX JJICMECHTAX IMUTAHUA C TEM, YTOOBI AKTHUBU3UPOBATH CIIO-
COOHOCTh CTYACHTA YCIICIIHO NMPHUMCHATH IIOJYUCHHBIC 3HAHUS B 00J1aCTH HAHOTEXHOJIOTUH IIpu HucC-
CJICAOBAHHUH HAHOYACTHII, HpOCBC‘IHB&I-OH.ICﬁ, BHCKTpOHHOﬁ n 30HI[OBOI71 MHKPOCKOIIMH, a TaK¥KC BCCX
OCHOBHBIX MCTOJOB CMHTEC3a 1 CTa6I/IJII/I3aLII/II/I HaHO4YaCTHII.

1.2 3agauu AUCHUILIMHEL.

1) B COOTBETCTBUHU C OTBOJMMBIM Ha KypC BPEMEHEM TEMAaTHYECKH U MPOOJIEMAaTUUECKH pac-
MPEJICUTh MTPOrPAMMHBIN MaTepHrall TAKUM 00pa3oM, 4TOObI KaK MOXHO JICHCTBEHHEE TOMOYb Oyy-
HIEMY CIIEIUATIMCTY YCIEIIHO €r0 OCBOUTh U B UTOT'€ COCTABUTh OTHOCUTENIBHO a/ICKBAaTHOE MPE/ICTaB-
JICHWE O CBOCOOpa3nu AU(PPAKIIMOHHBIX METOIOB HCCIIEIOBAHUS HAHOYACTHI], IPOCBEUYHUBAOIICH JJICK-
TPOHHOM Y 30HJIOBOM MUKPOCKOTIWH;

2) OBlIaJICHUEC HABBIKOM COCTaBJCHHS 3aIBOK Ha JHU(PPAKIIMOHHBIC METOIBI UCCACIOBAHMS Ha-
HOYACTHII, IPOCBEYNBAIOIILYIO, SJIEKTPOHHYIO M 30HI0BYI0 MUKPOCKOIHUIO, a TAK)Ke Bcel He0OX0IMMOi
JIOKYMEHTAIMH, KaCAIOIICHCsl OCHOBHBIX METOJIOB CHHTE3a M CTA0OUIIU3aIlMi HAHOYACTHIL.

3) 10 OTHOIIEHUIO K CTYAEHTaM — IEJICHAIIPaBICHHO CII0OCOOCTBOBATH COBEPIICHCTBOBAHUIO MX
HABBIKOB pa3pabOTKH HEOOXOIMMOW HOPMATUBHOM IOKYMCHTAIINH;

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

1.3 MecTo aucuuminHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

«HaHOTEXHOIOTUU B DIEKTPOXUMHUYECKUX DIIEMEHTAX MUTAHUS» — Hay4yHas JUCIUILUIMHA O
crioco0ax NMPOEKTUPOBAHMSI, CO3AHUS, ONITUMH3ALMU U 00JaCTAX NPUMEHEHUSI HAHOPa3MEPHBIX AJIEK-
TPOXUMHUYECKHUX YCTpoiicTB. OHA pacKphIBaeT 3aKOHOMEPHOCTH B MPUMEHEHHH METOJI0B HaHOTEXHO-
JIOTHH U Pa3HBIX TUIIOB HAHOCTPYKTYP JUISL 2JEKTPOXUMHUECKUX JI€MEHTOB nuTanus. Ha ocHoBe 3ToM
JTVCIIATUTMHBI BO3MOKHO MPUMEHEHHE Pe3yIbTaTOB OOYYEHUS CTYIEHTaMH IPH MOATOTOBKE BBITYCK-
HBIX KBaJIM(UKAIMOHHBIX paboT.

JucuuumHa «HaHOTEXHONIOTHH B DIIEKTPOXMMHUYECKUX DIIEMEHTaX MHUTaHUS» Kak ydeOHas
JUCLUIUIMHA SIBJISIETCS COCTABHOW YacThio Oyioka «@PakyabTaTUBB ydyeOHOro miaHa. JlucuumianHa
«HaHOTEXHOJIOTUHN B 3JEKTPOXUMHUYECKUX 3JIEMEHTaX MUTAHHs» Oasupyercs Ha 3HAHUH JUCIUTUTIH
YHHUBEPCUTETCKOTO Kypca: 3JEKTpUYeCTBAa U MarHeTusMa, (pU3uKu HaHOPa3MEPHBIX CHUCTEM, JIEKTPO-
MarHUTHBIX TOJed ¥ BOJMH. OCBOCHME TUCHMIUIMHBI «HaHOTEXHONIOTHH B AJIEKTPOXMMHUYECKHX dJe-
MEHTax MUTAHUSA» MO3BOJHUT BBITYCKHMKAM OPHUEHTUPOBATHCS B TEKYIIMX U MEPCHEKTHBHBIX pa3pa-
00TKax HaHOPa3MEPHBIX POOOTHU3UPOBAHHBIX YCTPOICTB PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUSI.

Nzyuenne aucuuruinHbl «HaHOTEXHONOTMM B 3IEKTPOXMMHYECKUX HIIEMEHTAX HHUTAHUS»
BKITIOYAET ayJIUTOPHBIC 3aHIATHS CO CTyIEHTaMH (JIEKIIUH, IPAKTUIECKHUE 3aHATHS), TPYNIIOBbIE U MH-
JTUBHUyaJbHbIE KOHCYJIbTAI[MH, HAallMCaHUEe pedepaToB, YCTHBIE JOKIA/Ibl, CAMOCTOSTEIbHYIO paboTy
CTYJEHTOB C y4eOHOMU IUTEepaTypoi, HAyYHbIMU UCTOYHUKAMHU.

1.4 IlepedeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILIMHE (MO1YJIIO), COOTHE-
CEHHBIX C IVIAHUPYEMBIMH pPe3yJIbTATAMH OCBOCHHS 00pPa30BaTeJIbHOI IPOrPAMMBI.

W3ydyenne naHHON yuyeOHOW NUCIUIUIMHBI HAmpaBlieHO Ha (OPMUPOBAHHME Y OOYYaAIOIIUXCS
CIeyIOMuUX o0menpoecCHOHATBHBIX B MPO(ECCHOHATBHBIX KOMITETCHITHHA



NH- B pesynbrare u3ydeHus yaeOHOM JUCIUTUIMHBL
Ne IIEKC COmEpAnT: oOyJarommecs JOKHEI
KOMIIETEHIHH
ILIL. | KOMIIe- .
TeHIIH (unu e€ yactn) 3HATh yMeThb BJajeTh
1 [1IK-17 | cTymenT obnagaer CTPYKTYpY H COCTAaBJISATH 3a- CIOCOOHO-
CIOCOOHOCTBIO CO- IpaBuiIa Co- SIBKU Ha JU- CTBIO U yMe-
CTaBIISTh 3a5IBKM HA | CTABJICHUS 3a- | (paKkMOHHBIC HUEM COCTaB-
3aIacHbIe eTaIN U SBKH Ha JIU- METO/IbI HCClle- JSITh 3a8BKU
pacxonHble Matepua- | GpaKIUOHHBIE | JOBAHHS HAHO- Ha Tudpak-
JIBl, @ TAKXKe Ha I10- METO/BI UCClIe- | YAaCTHlLl, IPOCBE- | LIMOHHBIE Me-
BEPKY U KAJIMOPOBKY | JIOBaHHUS HAHO- | YMBAIOUIYIO U TOJIBI UCCIIE-
annaparypsl 4acTHL, Ipo- JIEKTPOHHYIO, @ | JIOBAaHUS Ha-
CBEUMBAIOUIYIO | TaKXX€ 30H/J0BYIO | HOYACTHII,
U 3JIEKTPOH- MHKPOCKOIIHUIO IPOCBEYNBa-
HYIO, @ TAaKXKe IONIYIO U
30H/I0BYIO JIEKTPOH-
MHUKPOCKOIIHIO HYIO, @ TAaKXKe
30H/I0BYIO
MHKPOCKO-
110
2 [1K-18 | crymeHT obiamaer OCHOBHBIE IIPa- | KOMIIETEHTHO HaBBIKAMHU
CIIOCOOHOCTBIO pa3- | BWJIa pa3paboT- | pa3pabaThiBaTh pa3paboTKu
pabaThIBaTh MH- KU HEOOXOJIU- | MHCTPYKIIMHU B HOPMAaTHUBHOM
CTPYKLMHU 1151 00- MO JOKyMEH- | o0iacTu u3yde- | JOKyMeEHTa-
CITy’)KUBAIOMIETO TIep- | TAI[UH [P U3Y- | HUS OCHOBHBIX 1Y TIPH U3Y-
COHaJIa 10 3KCIUTya- | YSHUH OCHOB- METO/I0OB CUHTE€3a | YEHUU OCHOB-
TaIH UCTIOJIB3yeMO- | HBIX METOJIOB ¥ CTAaOMIM3AIMK | HBIX METOJIOB
IO TEXHHUUYECKOTO CHUHTE3a U CTa- | HAHOYACTHI] CHHTE3a U
o0opymoBaHus U OmM3anuu Ha- crabminsa-
IIPOrpaMMHOTO HOYaCTHUI] IIU1 HaHOYa-
oOecrieueHust CTHII

2. CTpyKTYypa M coiep:KaHue JMCIHUIIIHHBI.

2.1 PacnipeaesieHre TPYI0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

OOmiast TpyIOEMKOCTh ITUCIUILIMHBI cocTaBiseT 1 3ad.ed. (36 9acoB), UX pacmperesieHue

BuaamMm pa60T MMPpEaACTaBJICHO B Ta6J'H/II_[e

Bun yue6HO# paboTh Bcero CemecTpsl
4acoB (uacsl)
8
KonrakTHasi paGoTa, B TOM 4YHcCJIe: 22,2 22,2
AyauTOpHBIE 3aHATHS (BCEro) 22 22
3aHATHA IEKIIUOHHOIO TUIA 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 pa6oTa, B TOM YHcJIe: 13,8 13,8
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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 Bu10B yaeOHOM paOOTHI M UX TPYTOEMKOCTH IO pa3/iesiaM JUCIUTIUINHBI.
Paznensl (TeMbl) AUCHUILUTMHEL, H3y4aeMble B 8 cemectpe (ounas ¢hopma):

KosngectBo yacoB
AyauTopHas Bneayaurop-
Ne | HammeHnoBaHue paszenos (TeMm) Beero pabora Hast paGoTa
JI 113 JIP CP
1 2 3 4 5 6 7
1 BBenenue B HAHOXMMUIO U HaHO- 4 9 5 9
TEXHOJIOTHIO
2 OCHOBHBIE IOHATUS HAHOXUMHHU U 7 9 3 9
HAaHOTEXHOJIOTUHU
3 I/IcuTopI/I;I pa3BUTHS HAHOTEXHOJIO- 4 9 3 9
THIA
CynpamosnekyssipHast XuMusi 1
4 |camMocOOpKa: OCHOBHBIE TEPMHUHBI 7 3 2 2
U TIOHSTHS
5 |KBanToBbIe pazMepHbIe 3HDHEKTHI 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) THCHHMIIMHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

HaunmenoBanue dopma TEKYIIEro
Ne Copepxanue pazzeina (TeMbl) P
paszzena (Tembl) KOHTPOJIS
Brenenne B HaHoTexHosnoruto. Llenn u 3a- Pedepar

Jlayy HaHOTEXHOJIOoruu. PU3NYecKue U TeX-
HOJIOTUYECKUE TPOOJIeMbl U OTpaHUYEHUs
1 |BBeneHue B HAHO- |MHUKPOMUHHUATIOPU3AIUH TOTYIPOBOIHHUKO-
XUMHIO U HAHOTEX- |[BBIX yCTpoHCTB. [IpuMeHeHHe MmeTo/10B




HOJIOTHIO

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

OCHOBHBIE TTOHATHSA
HAHOXUMUU U HAHO-
TEXHOJIOTUU

OcCHOBHBIC TIOHSTHS HAHOXMMHHU W HaHO-
TEXHOJIOTHH. JJeKTpocTatnyeckue 3¢dek-
ThI, JIOKaJbHbIA TEIUIOBOW HArpeB, IUIACTHU-
yeckas aedopmaius, IOJEBOE HCHapeHue
MOJIOKUTEIBHBIX U OTPUIATEIIBHBIX HOHOB,
MOHACPOMOTOPHBIN 3 dekT, 3¢ dekT Iek-
TPOHHOTO BETPA.

JomamHsist pabota

Hcropus pasButus
HAaHOTEXHOJIOTUI

Hcropust  pa3BuUTHs ~ HAHOTEXHOJOTHUH.
HaHocTyKTypHBIE  3JIEMEHTHI  BEILECTBA.
HaHoCTpyKTypHBIE 3JIEMEHTBI BEILECTBA:
aTOMBI, MOJIEKYJIbI, (PysIepeHbl, HAHOTPYO-
ku, knacrepsl. KBantoseie Touku (KT) - uc-
KYCCTBEHHbIE MOJIEKyJbl. HaHOoCTpyKTyp-
HbIE MOJIUMEPBL.

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, KPEeMHMH Ha H30JTOpE, IOPUCTHIN
KPEMHUI, HaHOKPUCTAJUIBI KPEMHHUS B IU-
OKCHJIE KPEMHHUS.

Pedepar

KBanToBbIE pazmep-
HbIe 2P PEKTHI

KBanToBble pa3zmepnbie 3¢ dektsl. HcTou-
HUKHU 9KCTPEMAJIBHOIO yiabTpaduonera. Jla-
36pHOE U3JIy4yEHUE: B3aUMOJEHUCTBUE C I10-
BepxHOCThIO M pumeHenue B HT. Hanonu-
torpadus. DIEeKTPOHHAs, HOHHAS U PEHTTe-
HOBCKas Jutorpaguu. M3rorosienne HaHO-
TOYEK U HAaHOIPOBOJIOK JIUTOrpaduuecKuMHU
METOJAMM.

Jomamnrnss pabora

OOBbeKTHl HAaHOXU-
mun. Knaccuguka-
IIUY HAHOYACTHUI]

OO6wexTrl HaHOXUMUM. Kitaccudukaryu Ha-
HouacTull. Hanoneuatnas nutorpadus. 13-
rOTOBJIEHHE IITaMnoB. BeiOop pe3ucros,
MOJIMMETWIIMETAKPUIIAT. PEakTUBHOE HOH-
HOE TpPaBJICHHUE.

Pegepar

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

HaunmenoBanue dopma TEKYIIEro
Ne Conepxanue pazzena (TeMbl) p ym
paszzena (Tembl) KOHTPOJISI
OcHOBHBIE TIOHSTHS HAHOXMUMHUU W HAHO- I13
1 TEXHOJIOTHH. ODJeKTpocTathdeckue dhdek-

OCHOBHBIE TTOHATUA
HAHOXWMUHU U HAHO-
TEXHOJIOTUHU

ThI, JIOKQJIbHBIA TETJIOBOM Harpes, IJacTu-
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 JIU-
OKCHUIe KPEMHHSL.
KBanrtoBbie pasmepnbie 3¢ddextsl. Mcrou- I13
HUKH SKCTPEMaJIbHOTO yibTpaduonera. Jla-
3 3epHOE M3JIyYeHHE: B3aUMOJICHCTBHE C IO-

KBanToBsie pazmep- |[BepxHOCThbIO U npumeHenune B HT. Hanomnu-
HbIE 2P PEKTHI Torpadusi. DNEKTPOHHAsI, HOHHASL U PEHTTe-

HOBcKast turorpaduu. M3roroienue HaHo-
TOYEK U HAHOIPOBOJIOK JTUTOTpaPHUECKUMHU
METOAAMHU.

OObekThl HAaHOXU-  |HouacTull. HanoneuatHas nutorpadus. W3-
4 |muu. Kitaccudpuka- [roToBiieHHE MTAMIioB. BeIOOp pe3nCTOB,
MY HAHOYACTHUIIL MOJINMETUIIMETaKpuiaT. 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 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

CornacHo y4eOHOMY IUIaHy IO JaHHOW JUCIUIUIMHE HE MPEAYCMOTPEHBI KYPCOBBIC PaOOTHI
(IpoeKTHI).

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

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI

pedepara

No Bunx CP .
10 BBIMOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
[IpopaboTka MeTtoaudeckue yka3aHusl 10 U3y4E€HUIO TEOPETHUECKOro MaTepuaa, yTBep-
1 y4eOHOTro KJIeHHbIE Kadenpoi paanoU3uK1 1 HAHOTEXHOJIOTH, mpoTokos Ne 7 oT
" |reopernueckoro  |20.03.2017.
MaTepuaia
bymenena F0.1. Kak npaBunpHO HamucaTh pedepar, KypcoBYIO U TUIIJIOM-
HYI0 paboThl: YdyeOHOe nocobue /i 6akanaBpoB [DEeKTpOHHBIN pecypc]:
yue0. mocobue — DnekTpoH. nan. — M.: Jlamkos u K, 2016. — 140 c. — Pexxum
2. |Pedpepar nocryma: https://e.lanbook.com/book/93331.

' Kysnenos U.H. PedepaTsl, KypcoBble U AUIIIOMHBIE paboThl. MeTo1Ka 1Mo-
TOTOBKH U opopMiIeHUs [ DIEKTPOHHBIN pecypc]: yuel. mocodue — DIeKTPOH.
naH. — M.: JlamkoB u K, 2016. — 340 c. — Pexum gocryna:
https://e.lanbook.com/book/93303.

[Tonroroska Brutersxkannna A.O. JlenoBble U HaydHbIEe IPE3EHTALIMH [ DIEKTPOHHBIN pe-
3 |pesenTarn cypc]: yueOHOe 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
MHBAJIUOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTIMHU 310poBbs (OB3) npenocrasistorcs B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSM UX 3/I0POBbs U BOCTIPUATHS HHPOPMALIUU:

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.

Jlist a1 ¢ HapyIIeHUsIMU OTIOPHO-JIBUTaTEJILHOTO amnmapara:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

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

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis dopmupoBaHus NPOPEecCHOHATbHBIX KOMIIETEHIIMH B MPOLIECCEe OCBOCHUS AMCLUIUIMHBI
UCTIOJIB3YEeTCSI TEXHOJIOTHS MPO(eCcCHOHATBHO-PA3BUBAIONIETO O0YYEHUs, NpeaycMaTpuBaroias He
TOJIBKO IIepeavy TEOPETUUECKOT0 MaTeprasia, HO U CTUMYJIMPOBAHUE U Pa3BUTHE IPOAYKTHUBHBIX I10-
3HaBaTEJbHBIX JCHCTBUI CTYAEHTOB (Ha OCHOBE IICHUXOJIOTO-NEJAarorMuyeckoil TEOpUH IO3TAIHOTO
(GopMHpOBaHUS YMCTBEHHbBIX JEMCTBUI). AKTUBU3ALMM W MHTEHCHU(UKALUU MO3HABATEIBLHOIO HpO-
1ecca CrnocoOCTBYIOT HCIIONB30BAaHHME IMEAATOTHUECKONW SBPUCTUKUA W MOJCIMPOBAHUE MPOOIEMHBIX
CUTYaLUM.

B nponecce npenogaBanus AUCHUIUIMHBI UCIIOJIB3YIOTCS CIEIYIOIINE METOBI:

— JIEKILIWH;

— JIOMAIlIHHE 3a/1aHMS;

— npoOJIeMHbIE 3aaHNUS;

— UH/AMBU1yaJIbHBIE TPAKTUYECKUE 3a/1aHNUS;

— KOHTPOJIBHBIE OIIPOCHI;

— myOnuyHas 3amuTa 1abopaTopHBIX padoT;

— KOHCYJIbTALIUU IIpenoaBaTeiei;

— camocTosTeNbHas paboTa CTYAEHTOB (M3y4Y€HHE TEOPETHYECKOr0 MaTepHasa, MOJAroTOBKa K
71abOpaTOPHBIM 3aHSATHSIM, BBIIOJIHEHUE JOMAIIHUX paboT, HOATOTOBKA K OIPOCY H 3a4eTy).

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

— MOAPOoOHOE U3yUEHHE HEKOTOPBIX pa3/eioB AUCHUILIMHBI IOCPEICTBOM M3yYEHHUS! pEKOMEH-
JlyeMOW TOIIOJIHUTEIILHOM JINTEPATYPHI;

— 1oApoOHOE M3YYEHHE HEKOTOPHIX Pa3/eioB AMCUMILIMHBI MOCPEICTBOM MOJATOTOBKHU COO0-
IIEHUH, pe3eHTalHi, MyTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAllUH JJIs pa3bsCHEHUS IPOOIEMHBIX MOMEHTOB MPU CaMOCTOSTEIbHOM pacIIMpeH-
HOM U3Y4YEHHUH Pa3JeJIOB AUCIHUILINHBL

OcHoBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH, UCTIOIb3YEMbIE B YUEOHOM 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 IJIsl TEKYLIero KOHTPOJs yCleBaeMOCTH U NMPOMeKYTOYHOM aT-
TeCTaAlMH.



OneHOYHBIMU CPEJICTBAMU JJIsi TEKYIIEro KOHTPOJIS YCHEBAEMOCTU SIBISIOTCA: pedepar, Jo-
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. Byayuiee HAaHOTEXHOJIOTH: TPOOIEMBI U IIEPCIIEKTUBBI.

3. KBanToBbie pazmepHbie 3OPEKTHI.

4. KBaHTOBBIE TOUKH, TPOBOJIOKHU U MJIOCKOCTH.

5. "YMHbI€" HaHOMATEpHUAIIBI.

Ilepeuens yacmeu komnemeHyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

[1K-17: 3HaTh CTPYKTYpY M IpaBUJia COCTaBJICHUS 3aIBKU HAa AUQPPAKIIMOHHBIE METOJIbI HCCIIe-
JIOBaHMsI HAHOYACTULL, [IPOCBEUMBAIOLYIO U 3JIEKTPOHHYIO, @ TAKXKE 30HI0BYI0O MUKPOCKOIIHUIO.

[1K-18: ymeTh KOMIETEeHTHO pa3padaTbiBaTh UHCTPYKIMK B 00JaCTU U3YUYEHHUS OCHOBHBIX Me-
TOJIOB CHHTE3a U CTAOMIIN3alMN HAHOYACTHII.

Kpumepuu oyenxu peghepama:

- OIICHKA «OTJINYHOY» BBICTABIISIETCSI CTYACHTY, €CITU pedepaT COOTBETCTBYET MPEIbSIBISIEMBIM K
HeMy TpeOoBaHUSM MO 00beMy, CTPYKType, OpOpPMIICHHIO M MPHU HANHMCaHUU pedepara CTYACHTOM
Obl1a IIyOOKO M3ydeHa HaydHas JIMTepaTypa, OTPa)KEHbl CYIIECTBYIOLIUE B HAYKE TOUYKU 3PEHUS U
BBICKa3aHO COOCTBEHHOE CYXJCHHE [0 pacCMaTpUBaEMOil TeMe.

- OIICHKA «XOPOIII0Y» BBICTABISETCS CTYJCHTY, €CIH pedepaT COOTBETCTBYET MPEIbSIBISIEMBIM K
HeMy TpeOoBaHMSIM MO0 00BEMY, CTPYKTYpe, OPOPMIICHHIO U MPU HaMUcaHuU pedepara UM Oblia U3y-
YyeHa Hay4yHas JUTepaTypa, OTPaXKEHbI CYILIECTBYIOLUE B HAYKE TOUKHU 3PEHHUS, HO HE BBICKa3aHO COO-
CTBEHHOE CY)KJICEHHE I10 paccMaTpUBaeMON TeMe, UMEIOTCS HEe3HAYUTENbHbIE TPOOENbl B U3II0KCHUH
HAy4yHOT'0 MaTepHaa 1o TeMe.

- OIICHKA «YyJIOBJIETBOPHUTEIHHO) BBICTABISETCS CTYICHTY, €CJIM NP HamucaHuu pedepara Bo-
IPOCHI TEMBI PACKPBITHI HEJOCTATOYHO MOJHO, UMEIOTCS HEAOCTATKH B OpOpMIIeHHH pedepaTUBHON
paboTHI.

- OILICHKAa «HEYIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYAEHTY, €ClIU B pedepare MpUCYyTCTBYET
TIaruaT, CTyJEHT He MPOSBUJI CAMOCTOSITENILHOCTH TIPH BHITIOJTHEHUH HAYYHOW paOOThHI, 3aMMCTBOBAT
MaTepHall, OTCYyTCTBYET COOTBETCTBHE MEXIY TEMOU pedepaTHBHON pabOTHI M M3yYEHHBIMU HAy4YHBI-
MU HMCTOYHHUKAMH, pabOTa BBHIMOJIHEHA C TPYOBIMH HapyHICHUSIMH TpeOOBaHUN K OGOPMIICHHIO, TIPU
3amuTe pedepara CTyJEHTOM IPOAEMOHCTPUPOBAHO OTCYTCTBHE 3HAHMNW HEOOXOAMMOIro MaTepuaia
10 TEME.

4.1.2. IlpuMepbl NPAKTHYECKUX 3aAHATHH.

Tema 1. OcHosHble NOHAMUA HAHOXUMUU U HAHOMEXHOJIO2UU.

. OCHOBHBIE TIOHATHSI HAHOXUMUW ¥ HAHOTEXHOJIOTHH.

. DnexrpocraTrueckue 3(h(HeKThI.

. JIokanpHBIN TEIJIOBOM HATPEB.

. IlnactTuueckas nedopmarus.

. IloneBoe WcnapeHue MOIOKUTEIBHBIX U OTPHUIIATEILHBIX HOHOB.
. IlongepoMoTOpHBI PPEKT.

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

1. CynpamonekysipHast XUMHsI 1 caMOCOOpKa - OCHOBHBIE TEPMHUHBI M ITOHATHSI.

2. Marepuaisl 3JEeKTPOHUKH TSI HAHOTEXHOJIOTHH.

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 SKCTPEMANILHOTO yIabTpadHroieTa.

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

5. DnexTpoHHas, HOHHAS U PEHTTeHOBCKas JIUTOrpaduu.

6. M3roToBieHrne HAHOTOYEK U HAHOIPOBOJIOK JTUTOTPapUIECKUMH METOJaMH.

Tema 4. Obvexmol Hanoxumuu. Knaccugpurayuu nanovacmuy.
1. OOBEKTH HAHOXUMHH.

2. Knaccugukanuy HaHOYACTHI.

3. HanomneuaTHas nmutorpadusi.

4. I3rOTOBJICHHE IITAMIIOB.

5. Be16op pe3ucToB, MOJIMMETHIMETaKPHIIAT.

6. PeakTuBHOE MOHHOE TpaBJICHUE.

Ilepeuens yacmeti KomnemeHyuil, NPOGEPSIEMbIX OYEHOUHBIM CPEOCTNBOM.:

[1K-17: 3HaTh CTPYKTYpY | IpaBUJIa COCTABIICHHS 3asBKH Ha JU(PAKIIMOHHBIE METOIBI UCCIIC-
JIOBaHMSI HAHOYACTHI], MPOCBEYMBAIONIYIO U DJICKTPOHHYIO, a TAaK)KE 30HIOBYI0 MHKPOCKOITHIO; YMETh
COCTABJIATh 3asBKM Ha NU(PAKIIMOHHBIC METOJbl MCCICIOBAHUS HAHOYACTHUIl, NPOCBEUUBAIOIIYIO U
JIEKTPOHHYIO, a TAKKE 30HOBYI0 MUKPOCKOIIHIO.

[1K-18: 3HaTh OCHOBHBIC MpaBWiia pa3pabOTKH HEOOXOAMMOW JOKYMEHTAIlUH MPH W3YYCHUHU
OCHOBHBIX METOJIOB CHHTE3a W CTAOWJIM3alMK HAHOYACTHI]; YMETh KOMIIETEHTHO pa3padarhiBaTh WH-
CTPYKIIMH B 00JTACTH M3Y4YCHHUSI OCHOBHBIX METOJ/IOB CHHTE3a M CTAOMIIM3allMi HAHOYACTHII.

Kpumepuu oyenxu:

- OIICHKA «OTJIMYHO»: CTYJICHT CBOOOJHO OTBEYACT Ha JIaHHBIC BBIIIC BOIPOCHI, AKTUBHO
y4acTBYET B TUCKYCCHH U B pa0OTE HAyYHOTO KOJUICKTHBA, P€Yb OTIUYACTCS IPAMOTHOCTHIO, UCIIOTb-
30BaHHEM TMPO(EeCCHOHATBHO-OPUEHTHPOBAHHOW TEPMHHOJIOTUH; JOMYCTUMBI 3aMHUHKU U HEIPOIOJI-
JKATEJIbHBIE OCTAHOBKH,

- OLIGHKA «XOPOII0»: CTYJEHT OTBeUaeT Ha JaHHbBIE BHIIIE BOMPOCHI, y4aCTBYET B IUCKYCCUU U
B pa0b0OTe HAYYHOTO KOJUICKTHBA, PeUYb OTINYACTCS TPAMOTHOCTHIO, UCTIOJB30BAHUEM TPOPECCHOHAb-
HO-OPHUEHTUPOBAHHON TEPMUHOJIOTUU; HO MPUCYTCTBYIOT HEMPOJOKUTEIbHBIE OCTAHOBKU U HETPY-
Oble OIIMOKY;

- OILICHKA «Y/I0BJIETBOPHUTEJBHO»: CTYJCHT HE JIaeT MOJHOIIEHHOTO CBA3HOIO OTBETa Ha BO-
POC, HO KOMMYHUKATHUBHBIN 3aMbICETT TPOCMATPHUBACTCS W B IICJIOM COJICP)KAHHE MOXHO CUYHUTAThH
BEpHBIM, Y CTY/ICHTa MPUCYTCTBYIOT HEKOTOPHIE TPYJHOCTH B y4acTUU B Oecene v paboTe B HAYYHOM
KOJUIEKTHUBE, 0OJILIIIOE KOJUYECTBO OIMMOOK B OMPEICIICHHH pa0OYnX TMOHSATHH; CTYJICHT HE BIIAJICET 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 Oeceie U paboTe B HAyYHOM
KOJUIEKTHUBE, OOJIBIIIOE KOJUIESCTBO OMTUOOK B ONPEICIICHUN PAO0YHX TOHSATHH.

4.1.3 IlpumMepbl TOMALTHUX 3aTaHUH

1. JlaiiTe omnpeneneHusi TEPMHUHOB: HAHOYACTHIA, HAHOCHCTEMA, 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 THIIaM HaHOPA3MEPHBIX CUCTEM CIIEAyeT OTHECTH (DYJIJIepUThI, HAHOMOPUCTHIN
KPEeMHUH M CTEKJIa, COoJAeprKalline HEeOOJbIIOEe KOJIWYECTBO AUCIIEPTUPOBAHHBIX HAHOPAa3MEpPHBIX Ya-
CTUILl MeTajuia?

5. MoxHO 11 1 Ha OCHOBaHMHU Kakux KputepueB monekyny JHK paccmarpuBath kak HaHO-
00BEKT?

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

Ilepeuensv yacmeti Komnemenyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCMEOM.

I1IK-17: ymerb cocTaBisATh 3asBKM Ha AU(PaKIHMOHHBIE METOJbl UCCIIEAOBAHUS HAHOYACTHIL,
IPOCBEUUBAIONIYIO U AJIEKTPOHHYIO, a TAaKKe 30HJOBYI0O MHUKPOCKOITHIO; BJIAJETh CIIOCOOHOCTBIO U
YMEHHUEM COCTABJIATh 3a8BKH Ha JU(PAKLHUOHHBIE METOJbl MCCIIEIOBAaHUS HAHOYACTHUL], IPOCBEYNBA-
IOLIYIO ¥ JIEKTPOHHYIO, & TaK’K€ 30H0BYI0 MUKPOCKOIIHIO.

I1K-18: 3HaTh OCHOBHBIE MpaBWia pa3pabOTKM HEOOXOAMMOM NOKYMEHTAlUH NPH HU3Yy4YEHUU
OCHOBHBIX METOJIOB CHHTE3a M CTAaOMJIM3AIlMM HAHOYACTHUI[; YMETh KOMIIETEHTHO pa3padaThiBaTh HH-
CTPYKIIMH B 00JIaCTH U3Y4YEHUSI OCHOBHBIX METO/IOB CUHTE3a U CTAOMIIM3aLMU HAHOYACTHIL.

Kpumepuu oyenku:

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

- OLICHKA «XOpOILIO»: CTY/AEHT JOCTUraeT LEJU JAOMallHel paboThl, HE MOJHOCTbIO YCBaWBAET
MaTepHall, 0JIHaKO CIIOCOOEH Ha CaMOCTOSATENIbHbIE PACCYKACHUS YKa3aHHOM TeMe JOMalIHel paboThl;

- OLIEHKA «YJOBJIETBOPUTEIIBHO»: CTYJEHT JAOCTUraeT LIEIH JAOMAallHeH paboThl, HE MOJTHOCTbHIO
yCBaMBaeT MaTepHuall, He CIOCOOEH Ha CaMOCTOSITENIbHBIE PACCYKICHUS YKa3aHHOW TeMme JOMallHeH
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 CPEACTB /ISl POBeACHUs POMEKYTOYHOH aTTeCTAlMu.

4.2.1 Bonpochl, BHIHOCUMbIE Ha 3a4eT Mo Aucuuminne « HaHoTexHo10ruu B XUMHYECKUX
3JIeMeHTaX NMUTAHUSD VISl HANPaBJeHHWsl MOATOTOBKM Ui HampasjeHuss nmoarorosku 11.03.04
DJIeKTPOHMKA U HAHO3JIeKTPOHMKA Npo¢puis «HaHOTEXHOIOTUM B 3JIEKTPOHUKE.

BOl'lpOCbI IJIA MOATOTOBKH K 3a4€Ty

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

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

3. YruepoaHele HaHOCTPYKTYphl. DyiepeH. McTOpust OTKpPBITHS, CTPYKTypa, BO3MOKHOCTH
MOU(UIMPOBAHUS, 00JACTH TPUMEHEHUSI.

4. TlopomkoBble HaHOMaTepuaabl. OCHOBHBIE METO/IbI MOJYYEHUSI U HaIlpaBJICHUs MpaKTHye-
CKOT'O MCIOJIb30BaHUS.

5. Hanomarepuasnsl Ha OCHOBE OJIOK-COTIOJIMMEPOB. BO3MOKHOCTH MPaKTHUYECKOTO MCIOJIB30-
BaHUS.

6. CynpaMounekymnsipable CTpyKTypbl. CTPYKTYpBl C MEpeXOAHbIMU MeTayamu. JleHIApuTHbIE
MoJieKyJbl. CynpaMoJIeKyJIsIpHbIE JEHAPUMEDPBI. BO3MOKHOCTH MPaKTUYECKOIO UCIIOJIB30BAHHUS.

7. HanocTpykTypupoBaHHble MaTepuaybl. OCHOBHBIE METObl MOJYYEHUS M HaIpPaBIICHUS
IIPAKTUYECKOIO UCIIOJIb30BaHUS.

8. buonornueckne HAHOMAaTEPUAIBI.

9. IlopucTble HAHOCTPYKTYpPbl. METO/bI NOJNy4YEHUsI U BO3MOXXHOCTU MPAKTUYECKOIO UCHOJb-
30BaHUS.



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

11. HaHo3s1eKTpOHMKA KaK OJHO U3 HAMPABJICHUNA IPUMEHEHUS] HAHOTEXHOJIOTUH.

12. Poib HAaHOTEXHOJIOTHI B Pa3BUTHU (POTOHHKH.

13. [IpumeHeHre HAHOMATEPHUATIOB B MEIULIMHE U OMOJIOTHH: XUPYPrUUeCKUil U1 CTOMATOJIOTU-
YECKUU UHCTPYMEHTApHil, TMarHOCTUKA, UICKYCCTBEHHbIE OpraHbl U TKaHHU.

14. IlpuMeHeHrne HAHOCTPYKTYP B XUMHUHU M XMMUYECKOM TexHojoruu. Katanus Ha HaHOYaCTHU-
nax.

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

16. IIpumepbl KOHCTPYKLUHMOHHBIX U MHCTPYMEHTAJIBHBIX MAaTE€PUAJIOB, U3TOTOBJIEHHBIX C HC-
MOJIb30BAaHUEM HAHOTEXHOJIOTUM.

17. HanoxommosutHbeie MaTepuaibl. Kimaccudukamus HaHOKOMITO3UTOB (TI0 XUMHUYECKON TIPH-
poJie MaTpUIlkL, IO (popMe U XapaKTepy HAIIOTHUTENICH U3 HAHOYACTHIL U . ).

18. Hanoxomno3utsl. O61Ke METOAbI MOTYYSHHS] HAHOKOMIIO3UTOB, BO3MOXKHOCTH MpaKTHYe-
CKOI'0 UCTIOJIb30BAHMUS.

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 PUMEHEHUSI.

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

22. ®u3nyeckue METOAbl CHHTE3a HAHOMOPOIIKOB (METOJ 3JEKTPOB3PhIBA, MEXaHUYECKOE U
YIBTPa3BYKOBOE AUCIIEPTUPOBAHUE).

Ilepeuenv yacmeii KomnemeHyull, NPOBEPAEMbIX OYEHOUHBIM CPEOCTNBOM.:

[1K-17: 3HaTh CTPYKTYpY U MpaBHJia COCTABJICHUS 3asBKU Ha AU(GPAKIIMOHHBIE METObI UCCIIE-
JIOBAaHUS HAaHOYACTHI], IPOCBEUYMBAIOLIYIO U 3JIEKTPOHHYIO, a TAKXKE 30HJ0BYI0O MUKPOCKOIHUIO; YMETh
COCTaBJISITh 3asBKM Ha NUQPPAKIMOHHBIE METOJBl MCCIEIOBAaHUS HAHOYACTHUIl, NMPOCBEUYMBAIOIIYI0 U
ANEKTPOHHYIO, a TAK)KE 30HIOBYI0O MUKPOCKOIINIO; BIa/IeTh CIIOCOOHOCTHIO 1 YMEHUEM COCTaBIISATH 3a-
SIBKM HA JUQPPAKIIMOHHBIC METOJBI UCCIICIOBAHMS HAHOYACTHI], TPOCBEUNBAIOIIYIO U JJIEKTPOHHYIO, a
TaK>Xe 30H/I0BYI0 MUKPOCKOIIHIO.

[1K-18: 3HaTh OCHOBHBIE TpaBWJIa Pa3pabOTKM HEOOXOAMMOHW MOKYMEHTAIlMH NPH HW3YYCHUU
OCHOBHBIX METOJIOB CHHTE€3a U CTa0MJIM3AIlMM HAHOYACTHUIl, YMETh KOMIETEHTHO pa3palbaThiBaTh MH-
CTPYKIIMU B 00JIACTH M3YyUEHUs] OCHOBHBIX METOJIOB CHHTE3a M CTAOWJIM3AIlMM HAHOYACTHUII, BIIAJIETh
HaBbIKAMU pa3pabOTKU HOPMATHBHOW JOKYMEHTAIMHM MPH U3YYEHHWU OCHOBHBIX METOJOB CHHTE3a U
CTAaOMIM3aIMY HAHOYACTHII.

OneHka 3HaHUM Ha 3a4eTe MPOU3BOAUTCSA IO CIAEAYIOLUIUM KPUMEPUAM:

- OIICHKA «3a4TEHO» BBICTABJIETCS CTYJIEHTY, €CIIU OH 00J1ajjaeT 3HaHUEM OCHOBHOT'O MaTepua-
Ja, XOTs ¥ JOIYCKaeT HETOYHOCTH, HEJOCTaTOYHO NPaBUIIbHbIE (DOPMYIUPOBKHU, HAPYLIEHUS JIOTHYE-
CKOH IOCJIEIOBATEIBLHOCTH B U3JIOKEHUH IPOrPAMMHOIO MAaTE€pUalla, 3aTPyIHEHUS IPU BBITOJIHECHUU
IIPaKTHUYECKUX 3a/1a4 HE3HAUYNTEIIbHBI;

- OLICHKA «HE 3a4T€HO» BBICTABIIACTCS CTYACHTY, KOTOPBIA HE 3HACT 3HAYUTEIBLHON YacCTH IIPO-
rPaMMHOTO MaTepHala, JOIyCKaeT CyIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUS-
MU peIlaeT NpaKTUIEeCKUE 3a1a4y I HE CIPABIIAETCSA ¢ HUMU CaMOCTOSITENIBHO.

OneHouHbIE CpEeACTBA ISl MHBAJIUIOB M JIMI C OIPAHMYEHHBIMUA BO3MOYKHOCTSIMH 3JI0POBbS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIMIAM M JIMIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBBS
IIPEOCTABIIAECTCA JOMOJHUTEIIBHOE BPEMS JJIs IOArOTOBKH OTBETA HA DK3aMEHE;

— P MIPOBEICHUH MPOLEAYPHl OLEHUBAHUS PE3yIbTaTOB 00YUEeHHs MHBAIMUJIOB U JIUI] C Orpa-
HUYEHHBIMH BO3MOXKHOCTSMHM 370pPOBbs IPEAYCMATPUBACTCS HUCIOIB30BAHUE TEXHUYECKUX CPENCTB,
HEOOXOUMBIX MM B CBSI3U C UX MHAUBHUIYaJIbHBIMH OCOOEHHOCTSIMU;



— TIpU HEOOXOUMOCTH Il 0OYHYAIOIIMXCS C OTPAaHMYEHHBIMHM BO3MOKHOCTSAMU 3/10POBbs U UH-
BAJIMJIOB MPOIlelypa OLICHUBAHUS PE3yJIbTaTOB O0YUYEHHUS MO AUCIUILIMHE MOXKET MPOBOAMUTHCS B HE-
CKOJIBKO 3TaroB.

[Iponienypa olneHUBaHUS Pe3yIbTaTOB OOYYECHHS WHBAIMIOB U JIMIl C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3/10pOBbS 110 IUCLUILIMHE (MOYIIO) IPEeIyCMaTpUBAET MpeloCcTaBIeHne HHPOPMALIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 3A0POBbS M BOCHPUATHS UH(OPMAIIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

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 TIepedYeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBHCUMOCTH OT KOHTHHI'CHTA0Oydaro-
IIUXCSL.

5. IlepeyeHb OCHOBHOI M JONOJIHUTEJIBHON Yy4eOHOH JMTepaTypbl, HEOOXOAUMON sl
OCBOCHUS IMCHUIUVIMHBI (MOAYJIs1).

5.1 OcHoBHasi 1MTEpaTypa:

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

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

3. XuMHus HOBBIX MaTepHalioB U HaHOoTexHoJoruu [Tekcr] : [yaeOHOe mocobue] / b. daxibman
; mep. ¢ anri. J[. O. Yapkuna u B. B. Yrounukosoit noxg pen. FO. JI. TperpskoBa u E. A. I'yauiuna. -
Honronpynusiii : Waremrekr, 2011. - 463 c., [20] n. wi. - buGmmorp. B konme rmas. - ISBN
9785915590297.

Jnist OCBOGHUST TUCIUIIMHBI HHBAIUIAMH U JIMIIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3710-
POBBSI UMEIOTCSI M3JaHUS B DJIIEKTPOHHOM BHJIE B JJIEKTPOHHO-OMOIMOTEUHBIX cUcTeMax «JlaHb» 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. ®yHKIIMOHANBHBIE HAHOMATEPHAJIBI : yueOHOe mocodue Juis
By30B.— M.: DUSMATIJIUT. 2010.— 452 c.

3. Crapoctun B.B. Martepuansl 1 MeToibl HaHOTeXHOoJorHi: y4uel. [Tocobue. — 2-e uzn. — M.:
bunowm. Jlaboparopus 3nanuii, 2010. — 431 c.

4. PeoxonkoB J[.U., Jlesuna B.B., /I3umsurypu 2.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.].
— W3n. 2-e, ucnip. u pon. - M.: ®USMATIIUT, 2010. — 365 c.

6. 'yceB A.W1. Hanomarepuasl, CTpYKTYpbl, TexHoJIoruH. — U371, 2-e, ucnp. — M.: ®uzmariur,
2009. —414 c.

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

5.3. llepuoauveckue U31aHusA:



1. Hayuno-teoperuueckuii xxypHan «Dusuxa meepoo2o mena
Hay4Ho-Teopernueckuil sxypHaI «KypHan 3KCnepumMeHmaibHol u meopemuyeckol gusu-

D

KU»

Hayuno-teoperndeckuii xxypHan «/lucoma ¢ KITD»

HayuHb1i1 0030pHBIH KypHAT «Ycnexu (pusuieckux 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 /115l 0CBOEHUS TUCHMUILINHBI (MOIYJIs1).

1. Hayunas anextponHast 6ubauoreka: http://elibrary.ru

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

3. IoTHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaIHbIX HAyYHbIX )KypHal10B Ha Poccuiickoi miat-
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. denepanbHbIii 0Opa3oBaTenbHbIi mopTai: http://www.edu.ru/db/portal/sites/res page.htm

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

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

9. EctecTBeHHO-HayuHBIN 00pa3oBaTesbHbIil oprai: http://www.en.edu.ru/catalogue/

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

7. MeToan4eckne yKazaHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOAYJIA).

Ha camocTosarensuyto paboty cTyaeHToB, cornacHo TpeboBanusM @I'OC BO mno nampasie-
Huto 11.03.04 DnexTpoHrKa M HAaHOAIIEKTPOHUKA Mpod s "HaHOTEXHOIOTHS B 3JIEKTPOHUKE", OTBO-
mutcst 13,8 gacoB CP ot o6r1iieit TpyaoeMkocT auciuiuinibl (36 gacos). COmpoBOXKICHHE CaMOCTOSI-
TEIBHOU PabOTHI CTYACHTOB MOKET OBITh OPTAaHU30BAHO B CIEAYIONMUX (popmax:

— COCTaBJICHHEM WHIUBUIYATbHBIX MJIAHOB CAMOCTOATEIbHON PabOThl KaXKIAOTO U3 CTYACHTOB C
YKa3aHUEM TEMBI U BUIOB 3aHITHIA, ()OPM U CPOKOB TPEJICTABIICHUS PE3yIbTaTOB;

— MPOBEICHUEM KOHCYNbTAUN (MHIUBUIYaTbHBIX UM TPYIIOBBIX), B TOM YHCJE C MPUMEHe-
HUEM JINCTAHITMOHHOH Cpeibl 00yUdeHUSI.

Kputepuii orieHkr 3 PEeKTUBHOCTH CaMOCTOSTENLHOM pabOThI CTYIEHTOB (hOPMHUPYETCS B X0
MIPOMEKYTOYHOTO KOHTPOJISI TIPOIECCca BBIMOJIHCHUS 3aJaHU M OCYIIECTBIISETCS HAa OCHOBE pasiind-
HBIX CIIOCOOOB B3aMMOJICHCTBHUS.

B cooTBeTCTBHM C 3THM TIpU MPOBEICHUU OMNECPATHBHOTO KOHTPOJISI MOTYT HCIOJB30BATHCS
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOIIMM pa3feliaM OCHOBHOM AMCHUILINHBI «HaHOTeXHOMOTHH B
XUMHUYECKHX JJIEMEHTAX MTUTAHUS.

KoHTponb ocyiecTBisieTcs MoCpeCTBOM YCTHOTO OIPOca CTYACHTOB MO0 OKOHYAHUU U3YYEHUS
TeM y4eOHOH JHMCIUIUIMHBI, BBITOJIHEHUE JOMAIIHed paboThl, HamucaHue pedepara W BBITOTHCHHE
MPAKTUYECKUX 3aHSATHH.

ConpoBOoX/IeHHE CaMOCTOSITEIBHON PabOTHI CTY/IEHTOB TAK)KE€ OPraHMU30BAHO B CIIEAYIONUX (op-
Max:

— YCBOEHHE, JIOTIOJHCHHE W BHUKAHHWE B pa3OMpaeMble pa3JieNibl JUCIHUILIMHBI PH TOMOIIN
3HAHM MTOJTyYaEeMBIX IO CPEJICTBAM U3YUEHUsI PEKOMEHTyeMOH JINTEePaTyphI;

— IyTeM HalMCaHus peepaTUBHBIX PabOT M aHAIHM3 Pe3yIbTaTa UX OTKPBITOTO JIOKJIA/A;

— KOHCYJIbTAIIMH, OPTaHU30BaHHbBIC JJISI PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB MIPU CaMOCTOS-
TEJTHPHOM U3YYCHUHU TEX WJIM WHBIX aCTICKTOB pa3JIeIOB yCBanBaeMol HH(OPMAITUU B JUCIIUILINHE.


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 TUTAHUS» TaKKE OTHOCITCS JIIGKTPOHHBIE BapHAHTHI JOTMOTHUTEIBHBIX YYE€OHBIX, HAYYHO-
MONYJISIPHBIX U HAYYHBIX U3JaHUM 110 TAHHOW JUCLHUILINHE.

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

Tunosble 3aJaHUSA ISl CAMOCTOSITEJIbLHOM Pad0ThI CTYIEHTOB

Cpoxku
Kou- ®dopma p
Ne . BBIIOJI-
Tema unu 3aaHue TEKyIen padboTh BO MIpEICTaBICHUS
TEMBI HEHUS
4acoB pe3yNIbTaTOB
(nenenn)

1. | BBeaeHue B HAHOXMMHUIO U HAHOTEXHOJIO- 9 Pedepar. 1
TUI0

2. Homamusst pabora. 1
OcHOBHbIE OHATHS HAHOXUMHUH U HaHO-

2 Brimonnenue mpax-
TEXHOJIOTHH .
TUYCCKUX 3aJIaHUH.

3. | McTopus pa3BUTHS HAHOTEXHOJOTHUI 2 Pedepar. 1

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

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

6. Pedepar. [lomam- 1
O0bexThl HaHOXUMUHK. Kitaccudukanym 9 Hss pabora. BrI-
HaHOYACTHI] MOJTHEHUE TIPAKTH-

YeCKUX 3aJaHuil.
HUroro: 13,8 6

3aHATHSA JIEKIIUOHHOTO TUIA SBJISIIOTCS OJHOW M3 OCHOBHBIX ()OpM OOYUYEHUS CTYJIEHTOB, BO
BpeMsi KOTOPBIX CTYJIEHTaM IPENOCTaBISAETCA BO3MOMKHOCTh O3HAKOMHUTBCS C OCHOBHBIMH Hay4HO-
TEOPETHUECKUMHU TMOJI0KEHUSIMH, TTPOOJIEMaMH TUCIUILIAHEI, TTOJIY9UTh HEOOXOAUMOE HaIlpaBJIeHUE U
PEKOMEHIAIIUU ISl CAMOCTOSITENILHOM pabOoThI ¢ yueOHMKaMU, y4eOHbIMU MOCOOUSMHU, TIPH TOJTOTOB-
K€ K CEeMHUHAPCKUM 3aHATHSAM. JIEKIUs SBISIETCS pe3yabTaTOM KPOMOTIUBOM MOJITOTOBKHU MPEMO/iaBa-
TeJsl, U3y4eHus: U 0000IIeHNs HAyYHO! 1 yueOHOM nmuTeparypbl. CTONb ke YCepIHOM A0KHA OBITh U
MOATOTOBKA CTYyACHTa HAaKaHyHE JIEKIIMH, TTOCPEICTBOM HU3yUEHHUSI COOTBETCTBYIOIIECH YUEOHOU JTUTE-
paTypbl, IOBTOPEHUS PaHee MPOHJEHHBIX TEM.

Bo Bpemst ey cieayeT 3anucath J1aTy €€ MPOBEACHHs, TEMY, IUIaH JIEKIIHNH, BOMPOCHI, KO-
TOpbIE BBIHOCATCS Ha CAMOCTOSITENIbHOE M3YYE€HHE, OTMETHUTh HOBUHKM Y4€OHOW M Hay4dHOU JUTEpa-
TYpbl, PEKOMEHJI0OBaHHbIE JIEKTOpOM. CTyIeHTaM PEKOMEHAYETCsS KOHCIEKTHPOBATh €€ OCHOBHBIC
MOJIOKEHUSI, HE CTOUT MbITATHCA JOCIOBHO 3aMUCaTh BCIO JEKIHIO, TOCKOJIbKY CKOPOCTh JEKIIUHU HE
paccuuTaHa Ha JIOCJIIOBHOE BOCIIPOM3BE/ICHNE BBICTYIUICHUS JIEKTOPA B KOHCIIEKTE, TEM HE MEHee OHa
SIBIISIETCS] TOCTATOYHOM I TOTO, YTOOBI CTYIGHT CMOT HE TOJIBKO YCBOWTH, HO M 3a(pUKCHPOBAThH 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 TMIOMHUMO KOHCTIIEKTOB TaK)Ke MPOrpaMMy Kypca, KoTopas OyaeT crocoOCTBOBAaTh Pa3BUTHIO
MHEMOHUYECKON MaMsTH, BO3HUKHOBEHHUIO ACCOLMALMK MEXAY BBICTYIUIEHMEM JEKTOpa W IIPO-
TPaMMHBIMH BOTlpocamMu. B ciydae BOZHUKHOBEHUS y CTYJIEHTA 10 X0y JEKIIMA BOMPOCOB, X CJIE-
JIyeT 3aJ1aBaTh Cpa3y K€ WM B KOHIIE JIEKIIMH B CIEIIUAIBHO OTBEJEHHOE /JIsl 3TOTO BPEMSI.



3aHATHS ceMHMHAPCKOIr0 THUINA MPECTABIAIOT COOON OAHY U3 BaXKHBIX (JOPM CAMOCTOSTENb-
HOU paboThI cTyIeHTOB. [[0ATOTOBKA K MPAKTUYECKUM 3aHATHSAM HE MOXKET OTPaHUYUTHCS CIYIIAHU-
€M JIeKIH, a MpenoaraeT NpeaBapuTeIbHYI0 CAMOCTOATEIbHYI0 paboOTy CTYAEHTOB B COOTBET-
CTBUU C METOJIMUYECKUMU Pa3pabOTKaMH 0 Kax/I0H 3aIUIaHUPOBAHHON TeMe.

B oprannzanuu npakTUUECKUX 3aHATHI peann3yeTcsl MPUHLUII COBMECTHOM NEATEIbHOCTH,
corBopuecTBa. CeMHUHAp TaKKe SBISETCS BaKHEHIel GopMoit ycBoeHHs 3HaHUN. B mpouecce moa-
TFOTOBKM K CEMHHApy 3aKpEIUIAIOTCS U YTOUHSIOTCSA YK€ U3BECTHBIE U OCBAUBAIOTCS HOBBIE KaTEro-
pun. CemMuHap Kak pa3BUBAOINAs, aKTUBHAS opMa ydeOHOTO IMpoiecca CocOOCTBYET BBIPAOOTKE
CaMOCTOSITENIbHOTO MBIIIUICHUS CTYJeHTa, (GOPMHUPOBAHIIO MH(POPMAITMOHHON KYJIbTYPHI.

CamocrosiTesibHast paboTa COACPKUT CIACAYIONINE BUIbI YU€OHOM NESTEIbHOCTH CTYACHTOB:

—  TEOPETHYECKYI0 CaMOIOJTrOTOBKY K JJAOOPAaTOPHBIM 3aHATUSAM H K 3a4€Ty 10 KOHCIIEKTaM
U y4eOHOIl IuTeparype;

—  oQopMIICHHE OTYETOB MO pe3yJibTaTaM JIA0OpaTOPHBIX PabOT (O BBHIMOIHEHHOH J1abopa-
TOPHOI paboTe CTYAEHTHl OTYUTHIBAIOTCS MPENOAABATENI0 Ha cleAyroleM (oueperIHoM) 1abopaTop-
HOM 3aHSITHH);

— TMOArOoTOBKa pedepara 1o oJHON U3 TeM y4eOHON AUCIUIIITUHBL

—  TOATOTOBKAa MPE3CHTAIMU 1O TeMe pedepara W BBHICTYIUIGHHE C JIOKJIAJOM Ha OJHOM W3
JICKIIMOHHBIX 3aHSITHH.

CryneHTy HEOOXOIUMO CHCTEMAaTHYeCKH paboTaTh B TEUEHUE CEMECTpa 10 U3yYSHHIO Teope-
TUYECKOT0 MaTepHala U NpuoOPETeHNUIO HaBBIKOB IKCIIEPUMEHTATBHON PaOOTHI.

Jlnist 3arIOMUHAHKSA JICKIIMOHHOTO MaTepuana (B TOM YHCJE U B TMEPHOJ MOATOTOBKH K 3a4eTy)
CTYJEHTY HEOOXO0IMMO XOPOIIO 3HaTh CBOMCTBA MaMATH U aKTUBHO MOJIb30BaTHCSI MHEMOTEXHUYECKH-
MU [IPHEMaMH, U3BECTHBIMH U3 yueOHOM aucuuiumabl «llcuxonorust u nenarorukay. MeTtoanueckue
PEKOMEH IallMU TI0 3alIOMUHAHHUIO MOYKHO HalWTH U B IHTEepHETE MO KIIFOUEBBIM CIIOBAM: «IIaMSTh»,

«MHEMOHUKa», «MHEMOTEXHHKA», «KaK 3alIOMHUTh Y4eOHBIN Marepuam. JKenaTenbHo Takke
03HAKOMUTHCS ¢ IPUEMaMU KOHCIIEKTUPOBAHUS, T.€. CO CIIOCO0AMU COKPAIICHUS 3alliCU CJIOB U CJIO-
BOCOYCTaHMI, HAIPUMED, IPUMEHSIEMBIMH B CIOBAPSIX M SHIIHKJIOETUIX.

B ocBoeHMHU AUCHUIUIMHBI MHBAUAAMH U JTUIAMHU C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU 37I0PO-
BbsI OOJIBIIIOE 3HAUCHUE UMEET WHINBUAYAIbHAS ydeOHass paboTa (KOHCYJIBTAUN) — JIOTIOJTHUTEILHOES
pa3bscHEHHe yueOHOro MaTepuaia.

Pedepatr — 3TO pe3ynbTaT camMOCTOSITENBbHOM pabOThl CTYAEHTA, MPEACTABISIOMUNA COOOM
KpaTKoe M3JI0KEHHE B MMMCbMEHHOH (hopMe MOITydYeHHBIX Pe3yJIbTaTOB TEOPETHUECKOro aHaIu3a OIpe-
JIeICHHON HAayYHOW TEMBI, TJI€ aBTOP JOJDKEH PACKPBITH CYyTh MCCIETyeMO POOIeMBbl, TPUBECTH CY-
IIECTBYIOILIME pa3Hble HayyHbIE TOYKU 3PEHHsI, BHICKa3aThb COOCTBEHHBIE B3IJIAAbI HA paccMaTpHUBae-
MBbI€ ITPOOIIEMBI.

IIpu moxrotoBke pedepara, KOTOPBIM MpencTaBiseT COOOM HaydyHOE COOOILIEHHE, CTYAEHT
JIOJDKEH M3YYUTh U 0000ITUTE HAy4YHYIO TUuTepaTypy. Ha ocHOBe M3ydeHHOTro MaTtepurasa CTyIeHT pac-
KpBIBAaeT COJ/Iep)KaHUE BBIOPAHHOM TeMbl pedepaTa, aKLEHTHpPYs BHHMaHHE Ha akTyajbHbIE M IIPO-
OyieMHbIe Bompochl. Pedepar nomkeH ObITh 0OPMIIEH B COOTBETCTBUH C TPEOOBAHUSIMH, TIPEIbSIBIIS-
€MBIMH JUTsI 0POPMIIEHHSI TUCbMEHHBIX padoT.

Hanucanue pedepara HeoOX0aUMO B LENSIX NPUOOPETEHHs CTyIEHTaMU HEOOXOAMMOMN Mpo-
(eccnoHaIbHON MOATOTOBKHU, PA3BUTUS YMEHHS M HAaBBIKOB CaMOCTOSATEIBHOTO HayyHoOro nmoucka. C
NOMOIIBIO pedpepara CTyIeHT TTy0Xke MocTUTaeT Hanbolee CIOKHBIE TIPOOIEMBI TU CITUTUINHBI, YIUTh-
Cs TJAaKOHUYHO M3J1araTh CBOU MBICIIH, TOKJIAJbIBaTh PE3yIbTaThl CBOETO TPYAaA.

[TonroroBka pedepara ciocoOCTBYeT (HOPMUPOBAHUIO HAYIHOU KYJIBTYPHI Y BBITYCKHHUKA, 3a-
KPEIJICHUIO Yy HEro Hay4YHBIX 3HAHWH, Pa3BUTHIO YMEHHs CAMOCTOSTENIbHO aHAIM3UPOBATh pa3InyHbIe
HayYHbIE HCTOYHHUKH.

Odopmnenue pedepara:

1. Pedepar momkeH mMeThb CIENYIOUIYIO CTPYKTYpPY: a) IjiaH; O) BBEJEHHWE; B) H3JIOKEHHUE
OCHOBHOTI'O COZIEpP>KaHUS TEMBI; C) 3aKJIIOUEHHE; B) CIIUCOK UCIIOIb30BAaHHOM JTUTEPATYpHI.

2. O0mwit 00BEM — 8-10 ¢. OCHOBHOI'O TEKCTA.



3. [lepen HanmmcanueM JOJKEH OBITH COCTABJICH TUIAH PaOOTHI, KOTOPBIM OOBIYHO BKIIFOYAET 2—3
Borpoca. Ilman He cneayer W3NMIIHE JAETAIM3UPOBAaTh, B HEM IEPEUYUCISIOTCS OCHOBHBIC,
LIEHTPaJIbHbIE BOIIPOCHI TEMBI.

4. B mpornecce HamucaHUsi paOOTHI CTYJACHT MMEET MPaBO OOPAaTHUTHCA 3a KOHCYJIbTAIlMEH K
IPENoJIaBaTelio.

5. B ocHoBHOH wYactu paOOTBl OONBIIOE BHUMAHHE CIEAYEeT YACTUTh TIIyOOKOMY
TEOPETUYECKOMY OCBEIIEHUIO OCHOBHBIX BOIPOCOB TEMbI, MPABUIIBHO YBS3aTh TEOPETHUECKUE
MOJIOKEHUS C TIPAKTHUKOW, KOHKPETHBIM (DAKTUYECKUM U IIU(PPOBBIM MATEPUATIOM.

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

7. Ocoboe BHUMaHUE CIIeLyeT YACTUTh OPOPMIICHHIO.

8. IIpu 3amuTe pedepara BeicTaBisgercs auddepeHunpoBaHHas OLIEHKA.

9. Pedepar, He COOTBETCTBYIOIIUI TPeOOBAaHUAM, MPEIBABIAEMBbIM K JaHHOMY BUIY palOThI,
BO3BpaIIaeTcs Ha JOPabOTKY.

Pecdepats! BeInOIHAIOT Ha ucTax Gopmata A4. CTpaHMLbl TEKCTA, PUCYHKH, (GOPMYIIBI HyMe-
pytot. Tekct cnenyer nedatars mpudpToM Ne 12 ¢ HHTEpBAIOM MEXy CTpOKaMu B 1,5 uHTEepBaa.

KayectBo pedepara oneHuBaeTcsi o TOMY, HACKOJIBKO IOJIHO PACKPBITO COAEP)KAaHUE TEMBI,
UCTIOJIB30BaHbl TIEPBOMCTOYHUKH, JJOTHYHOE M MOCJIENOBaTEIbHOE M3I0keHne. OLUeHNBaeTcs U Ipa-
BIWJIBHOCTb 110100pa OCHOBHOM M JIOMOJIHUTENILHON JUTEpaTyphl (CCHUIKM IO MpaBuiaM: (aMWInU U
WHUIIAAIBI aBTOPOB, HA3BaHUE KHUTH, MECTO M3AaHUs, U31aTeILCTBO, IOl M3JJaHUs, CTPAHHLIA).

OOBEKTUBHOCTh OLIEHKU pabOThI MPEroiaBaTesieM 3aKJII0YaeTCsl B ONPECICHUH €€ I0JI0KH-
TEJNBHBIX ¥ OTPUIATEIBHBIX CTOPOH, 10 COBOKYITHOCTH KOTOPHIX OH OKOHYATEIILHO OICHUBAET IpPE-
cTaBlieHHYI0 paboty. [Ipu oTpuuarensHoOM perieH3uu paboTa Bo3BpallaeTcs Ha 10padoTKy C MOCIery-
IOIIMM TIPE/ICTABICHUEM Ha TIOBTOPHYIO MPOBEPKY C MPUIIOKESHUEM 3aMEUaHH, CIeTaHHBIX MPernoaa-
BaTeJIeM.

C TOYKHM 3peHHUs METOJIWKH IPOBENCHUS CEMHUHAp MPEACTaBIIeT cO00H KOMOMHHPOBAHHYIO,
UHTETPaTUBHYIO (QopMy yueOHOro 3aHATUs. s MOArOTOBKM M TOYHOIO W IIOJIHOTO OTBETa Ha
CEMHHAPCKOM 3aHITHH CTYACHTY HEOOXOIUMO CEphe3HO W OCHOBATENBHO MOATOTOBHUTHCS. s 3TOTO
OH JIOJDKEH yMeTh paboTaTh ¢ y4eOHOW M JONOJHUTEIbHOM JIUTEPAaTypoOH, a TaKKe 3HaTh OCHOBHbBIE
KPUTEPHH JJIsl HAalMCaHUsl pedepaTa WIN MOATOTOBKH JOKJIA/Aa, €CIM CEMUHAp MPOXOIUT B JTAHHON
¢dopme. B KoHIIe 3aHATHS, TTOCTIE MTOJIBEACHUS €r0 UTOTOB MPENOAaBATENIEM CTYI€HTaM PEKOMEHAYETCs
BHECTH W3MEHEHHsS B CBOM KOHCIIEKTHI, OTMETUTh HH(OPMAINIO, MPO3BYUYABIIYIO0 B BBICTYIUICHHIX
JPYTUX CTYAEHTOB, IOMOJHEHMS], C/I€JaHHbIe IPEenoJaBaTeieM U He OTPaKeHHbIE B KOHCIIEKTE.

B ocBoeHMHM AHMCIUIUIMHBI HWHBAJIHIAMH W JIMOAMH C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH
30poBbsi  OONBIIOE 3HAYCHME HMEeT UWHAMBHUIyalbHas yuyeOHas paboTa (KOHCYIbTAllUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOT0 MaTepuara.

WupuBuayanbHble  KOHCYJIbTAlMM 1O  HPEAMETY  SBIAIOTCA  BaXHBIM  (aKTOPOM,
CHOCOOCTBYIONIMM WHAWBHIYAIH3allMd OOYYEHHS W YCTAHOBJICHHIO BOCIUTATEIHHOTO KOHTAKTa
MEXIy TIpernojaBaresieM M OOydaloUMMCs MHBAJIMJIOM WM  JIMIOM C  OrpaHMYEHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8. Ilepeuenb MH(POPMALMOHHBIX TEXHOJIOTHIi, MCNOJIb3YyeMbIX NP OCYIECTBJIEHUN 00pa-
30BaTEJIbHOIO NpoLecca Mo AMCHUILINHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

B nacrosmee BpeMsi Bce Oosiee BO3pacTaeT poiib HH(OPMAIIMOHHO-COIIUABHBIX TEXHOJIOTHIA B
0o0pa3oBaHNM, KOTOpbIe 00eCTIeYNBAIOT BCEOOUTYI0 KOMIBIOTEPU3ALMIO YUAIlUXCsl U MpenojaBaTenen
Ha YpOBHE, IO3BOJISIOIIEM pPeIIaTh CISAYIOIINEe OCHOBHbIE 3a/1auu:

— obecrieueHne BBIXOJa B CeTh VIHTEpHET KaXJOro ydacTHHKa y4eOHOTO mporecca B Jr000e
BpeMs U U3 Pa3IMUHBIX MECT NPeObIBAHNUS;

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



CYTCTBHE B HEM B pa3IMYHOE BPEMs U HE3aBUCHMO JAPYT OT APyra BceX YYaCTHUKOB 00pa30BaTEIbHOIO
¥ TBOPYECKOTO IpOIIecca;

— co3/laHue, pa3BuTHe U 3()(PEKTUBHOE UCIIOIB30BAHUE YIIPABIsIEMbIX HHGOPMAIIMOHHBIX 00pa-
30BaTENBHBIX PECYPCOB, B TOM 4YHCIE JIMYHBIX IOJI30BATENILCKUX 0a3 W OAHKOB JAHHBIX U 3HAHUH
yyalxcs u NearoroB ¢ BO3MOXKHOCTBIO MOBCEMECTHOT'O IOCTYIIA AJisi paOOThl C HUMH.

HNudopmannonnsie 00pa3oBaTeiIbHbIe TEXHOJIOTUM BO3HHKAIOT IPU HMCIIOJIB30BAaHUH CPEICTB
MH(OPMaLMOHHO-BBIUNCIUTEIbHOW TeXHUKH. OOpa30BaTeIbHyI0 Cpely, B KOTOPOH OCYIIECTBISIOTCS
o0pa3oBaTesbHbIe HHPOPMAITMOHHBIE TEXHOJIOTHH, OMPELIISIOT padoTaroIye C Hell KOMITIOHEHTHI:

— TeXHUYecKasi (BU]I UCTIOJIb3YEMbIX KOMIIBIOTEPHOI TEXHUKHU U CPEJCTB CBSI3U);

— IPOTrpaMMHO-TEXHUYECKasi (POTpaMMHBIEC CPEJICTBA MOAJEPKKU PeaTu3yeMol TeXHOJIOTHU
00y4eHus);

— OpraHU3aIMOHHO-METOANYecKas (MHCTPYKLUHU y4alluMCs M TPENoAaBaTeNsiM, OpraHu3alus
y4eOHOTro Tporiecca).

[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-
penauu, XpaHeHus: ¥ 00paboTKu MHPOPMAIIUH B IPEIMETHON 00J1acTH BhICIIEH KOIbl. DopmMupyeTcs
npsiMasi 3aBUCUMOCTb MEXAY 3(PGEKTUBHOCTHIO BBIMOJHEHHS Y4EOHBIX MPOrPaMM U CTEMICHBbIO MHTE-
Ipalii B HUX COOTBETCTBYIOIINX HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

Nudopmannonnas obpazoBarenbHas cpeia mpeacTanBisier co0oil HHPOPMAIIMOHHYIO CHCTEMY,
00BETMHSIONIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTUH, MPOTrpaMMHBIE I TEXHUYECKHE CPENICTBA, Opra-
HU3ALMOHHOE, METOAMYECKOe M MaTeMaTudyeckoe obOecriedeHue, MpelHa3HauYeHHOE ISl TOBBIIICHUS
3P PEKTUBHOCTH U TOCTYIMHOCTH 00pa30BaTEIbHOTO MPOIiecca MOATOTOBKY CIIEUAINCTOB.

XapakTepHoil uepToii 00pa3oBaTeIbHON CPEebl SABISAETCS BO3MOXKHOCTh CTY/ICHTOB U MPEmnoia-
Barenel oOpamarbCsi K CTPYKTYPUPOBAHHBIM Y4E€OHO-METOJWYECKUM MarepuaiaM, OOyJaroluM
MYyJIbTUMEAUMHBIM KOMIUIEKCAM BCETO YHUBEPCHUTETA B JII000€ BpeMs U B JIFOOOH TOYKE MPOCTPAHCTBA.
[ToMuMmoO mOCTYNMHOCTH y4eOHOTO Marepuana, HEoOXOAUMO O00ECIednuTh 00y4yaeMOMY BO3MOYKHOCTh
CBSI3M C IperojaBaTesieM, MMOoJyYeHne KOHCYIbTAlluu B OHJAaiH win oddraiiH pexumax, a Takke BO3-
MOYKHOCTh TIOJTYYEHUS! MHIWBUAYAILHOW «HABUTAIlMW» B OCBOCHHM TOTO WM WHOTO mpeamera. Cty-
JIEHTBl OYAYT CTPEMUTHCS K THOKOMY peXHUMY OOydeHUs, MOAYJIbHBIM MPOTrpaMMaM C MHOTOUYHUCIIEH-
HBIMU TIOCTYIUICHUSIMH M OTYUCIICHUSIMH, KOTOPBIE TTO3BOJIAT HAKAIUIMBATh 3a4€THBIC €IUHUIIBI, CBO-
00HO MEPEeBOJAUTHCA U3 OJHOTO By3a B JPYroi ¢ y4eTOM IPEJbIIYLIero ONbITa, 3HAHUH U HaBBIKOB.
[To-nipexxHEMy Ba)KHOW JUISI CTYIEHTOB OCTAHETCS BO3MOXKHOCTH JIMYHOTO Pa3BUTHs M Tmpodeccro-
HAJIBHOTO POCTA; MPOrpaMMbl MOTY4YEHHUsI CTENIEHN U KOPOTKUE KypChl, BO3MOXKHO, OyAyT MOJIb30BATh-
Csl OJIMHAKOBBIM CITPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B MpOrpaMmax MmpoecCHOHAIBHOTO 00y4e-
HUS ¥ aCIUPAHTCKUX MPOTrpaMMax.

Pa3zpaboTunky AUCTAaHIMOHHOTO 0Opa30BaHMS KOHKPETHU3UPYIOT WHAWBUAYAIU3AIUI0 00pa3o-
BaTEJILHOTO MOBEJICHHS CIEYIOIUM 00pa3oM, CUUTas, YTO B IUCTAHIIMOHHOM 00pa3oBaHUM Hanbosee
SAPKO TPOSIBIISIFOTCSL YEPThl JTMUYHOCTHO-OPUEHTHUPOBAHHOIO CHocoba oOyueHus: TMOKOCTh, MOAYJb-
HOCTb, JOCTYMHOCTb, PEHTa0EIbHOCTh, MOOMIIBHOCTh, OXBAT, TEXHOJOTMYHOCTh, COLMAILHOE PaBHO-
NpaBue, MHTEPHAIIMOHAEHOCTb.

Baxxneiimme nanpasieHnus nHGoOpMaTU3aluy 00pa30BaHMs 3aKIIOYAIOTCS B CIEAYIOLIEM:

— peanu3anys BUPTyaJbHOH MH(OPMAIIMOHHO-00pa30BaTeNbHON Cpe/bl Ha YPOBHE Y4eOHOTO
3aBeJICHMs, TPeAyCMaTPHUBAIONIAs BBHIIIOJHEHHE KOMIUIEKCAa paboT MO CO3AaHUI0 U 00ECIIEUEHUI0 TeX-
HOJIOTHH €ro QYHKITMOHUPOBAHWS,

— CHCTEMHasi MHTETpaIs HHPOPMAIIMOHHBIX TEXHOJIOTUN B 00pa30BaHUM, MOJIEPKUBAIOIINX
nporiecchl 00yUeHsI, HAYYHBIX UCCIICIOBAaHUIA U OPTaHU3AIIMOHHOTO YIIPABJICHUS;

— IIOCTPOEHUE U pa3BUTHE €JMHOTO 00pa30BaATENLHOTO HH(OPMAITMOHHOTO ITPOCTPAHCTBA.

HaBpiku monp30BaHus WHPOPMAITMOHHBIMHA TEXHOJIOTHSIMH BKITIOYAIOT B CeOsI:

— 0a30BBIC HABBIKM (MCTOJIB30BAaHUE KIIAaBUATYPHI, MBIIIU, IPUHTEPA, onepanuu ¢ (aiimamMu u
JTUCKaMU );

— BJIQJICHUE CTAaHAAPTHBIM MPOrpaMMHBIM oOecriedeHrneM (00paboTka TEKCTOB, CO3/1aHUE Tal-
nutl, 6a3 JaHHBIX U T.11.);



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

Taxkum 00pa3oM, HAKOIUIEHHBIN OIBIT MPUMEHEHUSI HHPOPMALIMOHHBIX U JUCTAaHIIMOHHBIX TeX-
HOJIOTHI B y4eOHOM IIpoliecce B pa3IMYHBIX BAPHAHTAX MO3BOJISIECT TOBOPUTH 00 OMpeE/eIeHHbIX Mpe-
UMYIIECTBaX MOI00HBIX (pOpM OpraHuzanuy yueOHOro mpoiecca:

— CTAHOBHTCS BO3MOXXHOM NPUHIMIHNAIBHO HOBAs OPraHU3aIMsl CaMOCTOSTEIBHONH paboTh
CTY/ICHTOB;

— BO3PACTaeT MHTEHCHUBHOCTH Y4€OHOTO IPOIIECcCa;

— Y CTYAICHTOB TOSIBIISICTCS AOTIOJIHUTEIbHAS MOTUBAIMA K TIO3HABATEILHON JIESITEbHOCTH;

— JOCTYIHOCTb Y4€OHBIX MAaTEpHAJIOB B JIF000E BpeMs;

— BO3MOKHOCTh CAMOKOHTPOJISI CTETICHH YCBOCHHS MaTepHaja Mo KaXI0i TeMe HeorpaHHUYCH-
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 (JOPMHUPOBAHNE HA UX OCHOBE Pa3HOI'0 YPOBHS MPOTrPaMM MOATOTOBKH U EPEHOATOTOBKU
CIICIIAJIICTOB.

8.2 llepeuenb He0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHus .

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

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

3. [IporpamMHOe obecrieueHue JJIsi OpraHU3alK YIPABISIEeMOro M 0€30MacHOro JIOCTyIa B
Nurtepner.

4. ITporpammHoe obecrieueHue st 0€30MacHOl padoThl Ha KOMIIBIOTEPE — (halIOBBIA AaHTHUBHU-
pyc, HOYTOBBIN aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM 3KpaH.

8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

2. Uudopmanmonnas cuctema «EanHoe OkHO J0CTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window

3. PyOpuKkoH — KpynHenmmii sHiukionequueckuii pecype Murepnera:
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 00pa3oBaTeIbHbII MOpTA:
http://www.en.edu.ru/catalogue/

8. TexHnueckass OMOIMOTEKA:

http://techlibrary.ru/

9. dusnueckas SHIUKIIONECINS:

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

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

9. MartepuajibHO-TexHHUYecKasi 0a3a, HeoOXoquMasi /sl OCylIeCTBJIeHHs 00pa3oBaTeb-
HOT'0 Npo1ecca o AMCHUILUINHE (MOIYJII0).

YcnemHas peanusanus MpenojaBaHUs AUCHUTUIMHBL «Du3MKa HaHOPa3MEPHBIX CHCTEM»
MpeAnoaaracT HaTnIue MUHUMAIBLHO HEOOXOAUMOTO JIJIsl peasi3allii 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 MAaTCPUATIBHO-TEXHUYCCKOTI'O obecneyeHus:

— JIGKLIMOHHBIE ayauTOpun (000pyAOBaHHBIE BUACOMPOCKIIMOHHBIM 000pyIOBaHUEM JIS 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; unrerpupoBannoe opuctnoe npunoxerre MS Office).

[Tpu ncoAb30BaHUU STEKTPOHHBIX U3aHUIN BY3 TOJDKEH 00ECTIEYUTh KaXKI0T0 00YJaroIerocs
BO BpeMsl CaMOCTOSATEJIbHOM MOJArOTOBKHM PabOYMM MECTOM B KOMIIBIOTEPHOM KJIACCE€ C BBIXOZOM B

I/IHTepHeT B COOTBETCTBHUH C 00BEMOM HU3Yy4aCMbIX JUCIUILINH.

No Brjt paGor MatepuaibHO-TeXHUYEeCKOe 00ecredeHre TUCIIUILITUHBI
(MOAynsl) M OCHAILIEHHOCTh
1. Jlekunonnseie 3auatus | Jleknuonnas aynutopust No227C, ocHalleHHas Npe3eHTa-
LIMOHHOM  TEXHUKOM  (IpOEKTOp, DJKpaH, KOMIIbIO-
Tep/HOYTOYK) U COOTBETCTBYIOIIUM MPOTPAMMHBIM O0ecIie-
yenuem (110).

2. [IpakTryeckue Hayuno-o0Opa3zoBaTenbHbIil IEHTp «J/lpnarHocTHka CTPYKTY-

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

3. I'pynmossie Aynautopus Ne311C — nomenieHue ¢ JOCTaTOYHbIM KOJIHYE-
(MHAMBUAYATbHBIC) CTBOM IOCAJOYHBIX MECT U MEJIOBOM WJIM MapKEpHOU J0C-
KOHCYJIbTAIlUH KO

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

S. CamocrosiTenbHas Kabuner Ne208C mnst camocTosiTensHONH pabOThI, OCHAIICH-
pabora HbIIl KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO IOJKIIIO-

yeHus K cetu «HTepHeT», MporpaMMoON 3KpaHHOIO YBEIIH-
YeHHUs] U 00ECIEYCHHBIN TOCTYIOM B AJIEKTPOHHYIO UHGOP-
MaIMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.




