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1 Heau u 3a7a4u M3y4YeHUsT TUCUMTILTHHBI (MOIYJIsT).
1.1 Ileab ocBOeHUsI TUCUUILJIUHBI.

He.ﬂb AUCHHUIIJIMHBI: aKTHUBHO COI[CI’ICTBOB&TI) (bOpMI/IpOBaHI/IIO HeO6XO,I[I/IMBIX KOMIIC-
TGHL[I/Iﬁ Y CTYACHTOB B IIPOLIECCE UX O3HAKOMIICHUSA C COBPCMCHHBIM HAYYHBIM B3IJIAAOM Ha
CYIIHOCTh U XapaKTEPp HAHOTCXHOJIOTHU B SJICKTPOXUMHUUYCCKUX JJICMCHTAX IMUTaHUA C TEM, YTO-
OBI AKTUBU3HUPOBATH CIIOCOOHOCTH CTYACHTA YCIICHIHO MPUMCHATH NOJTYYCHHBIC 3HAHUA B o0u1a-
CTH HAHOTEXHOJIOTHI IIpU UCCIICAOBAaHNN HAHOYAaCTHII, HpOCBeqHBaIOHleI, 3J'ICKTpOHHOI>i Hu 30H-
I[OBOI>'I MHKPOCKOIINH, a TAKIKC BCECX OCHOBHBLIX MCTOJIOB CUHTC3a U CTa6I/IJII/ISaI_[I/II/I HaHO4YaCTHII.

1.2 3agauyu AUCHUILIMHEL.

1) B COOTBETCTBUU C OTBOJMMBIM Ha KypC BPEMEHEM TEMAaTHYECKU U MPOOJIEMATHYCCKH
pacipeneNuTh IPOrpaMMHBIA MaTepuall TAKUM 00pa3oM, 4TOOBI KaK MOYKHO JIEHCTBEHHEE IO-
MOYb OYAyIIEMY CICIUAIUCTY YCICIIHO €ro0 OCBOUTh U B UTOT'C COCTABUTH OTHOCHTEIIBHO aJICK-
BaTHOE TPEJCTABJIICHUE O CBOCOOpa3uu MU(PPAKIIMOHHBIX METOJOB MCCICIOBAHHUS HAHOYACTHII,
MIPOCBEUUBAIOIICH 3JICKTPOHHON M 30HI0BOW MHUKPOCKOIIUH;

2) OBJIAICHHUEC HABBIKOM COCTABJICHUS 3as4BOK Ha I[I/I(bpaKIII/IOHHI)IG METOAbI NCCIICAOBAHUA
HAHOYACTHII, MPOCBEYHBAIOIIYIO, MIEKTPOHHYIO M 30HIOBYK0 MHKPOCKOIIHIO, a TaK)Xe BCeH He-
06XOI[HMOI>1 JOKYMCHTAalUU, Kacafomeﬁm OCHOBHBIX ME€TOA0OB CUHTC3a U CTa6I/IJ'II/ISaIII/II/I HaHO4Ya-
CTHIL.

3) 10 OTHOIICHHIO K CTYJIEHTaM — IIEJICHAMPABIEHHO CIIOCOOCTBOBATH COBEPIIICHCTBOBA-
HUIO X HABBIKOB pa3pabOTKKU HEOOXOIMMOW HOPMAaTUBHOW JIOKYMEHTAIIHH

4) IIpHU 3TOM AKTHBHO HCIIOJIB30BaTb TPCHUHIOBBIC W MHTCPAKTHUBHBLIC 3adaHWA IJIA 3a-
KPEIUICHUS COCTOSIBITUXCS 3HAHUN U HABBIKOB.

1.3 MecTo AucuuIuIinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.

«HaHOTEXHOJIOTUH B 3JIEKTPOXUMHUYECKUX AJIEMEHTaX MUTAHUS) — HaydyHas JUCLUIUIMHA
0 croco0ax MPOEKTHPOBAHUS, CO3/IAHMsSI, ONTHMHU3AIUN M OOJIACTSIX MPUMEHEHHS HaHOpa3Mep-
HBIX 2JIEKTPOXUMHUECKUX yCTpoHCTB. OHa pacKpbIBaeT 3aKOHOMEPHOCTH B NMPUMEHEHUH METO-
0B HAHOTECXHOJIOTUH 1 Pa3HBIX THIIOB HAHOCTPYKTYP AJIA SJICKTPOXHUMUUCCKHUX JSJICMCHTOB ITH-
taHus. Ha ocHOBe 3TOH NUCIUIIIMHBI BO3MOXHO MPUMEHEHHE pe3yabTaToOB OOy4YEeHHUs CTYyICeH-
TaMHU IIPU MMOATOTOBKE BBIITYCKHBIX KBaJ'[I/I(bI/IKaHI/IOHHI)IX pa60T.

JucuuruimHa «HaHOTEXHOIOTHHU B AJIEKTPOXUMHUYECKUX AJIEMEHTaX MUTAHUSA» KaK ydeo-
Has AUCHUIIIIMHA ABIACTCS COCTaBHOM 4acThIO OJIOKa «q)aKYJ'II)TaTI/IBI)I» y‘I€6HOFO IJ1aHa. I[I/IC-
mumuHa «HaHOTEXHOMOTUHN B 3JEKTPOXMMHMUYECKUX 3JEMEHTaX MUTaHus» Oa3upyercs Ha 3Ha-
HUW JUCHUILIMH YHUBEPCUTETCKOTO KypcCa: DJICKTPUICCTBA U MArHETHU3Ma, (i)I/ISI/IKI/I HaHOpa3sMeEp-
HBIX CHCTEM, 3JIEKTPOMArHUTHBIX mosiel U BoiH. OcBoeHHe AMCUUIUIMHBI «HanoTexHonoruu B
SJICKTPOXNUMHNYCCKUX BJICMCHTAX MHUTAHHA» IMO3BOJUT BBIITYCKHHKAM OPUCHTUPOBATHCA B TCKY-
IMIMX U MEPCHEKTUBHBIX pa3pabOTKax HaHOpPa3MEPHBIX POOOTH3MPOBAHHBIX YCTPOMCTB pas3iiny-
HOTO ()YHKIIMOHAJLHOTO HA3HAYCHHUSI.

N3zyuenne nucuuminHbl «HaHOTEXHONIOTHUN B 3JIEKTPOXUMHUYECKUX JIEMEHTaX MUTaHUSD)
BKJIIOUYAET ayJUTOPHBIE 3aHATHS CO CTyA€HTaMU (JIEKIIMH, TPAKTUUYECKHE 3aHSTHSI ), TPYIIIOBbIE U
UH/IMBU/yalIbHbIe KOHCYJIbTALlMM, HAlMCaHue pedepaToB, YCTHBIE JOKIAIbI, CAMOCTOSTEIbHYIO
paboTy CTYIEHTOB C yueOHO! JIUTEepaTypo, HayYHbIMU UCTOYHHKAMHU.

1.4 IlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 AMCUMILINHE (MOAYJII0), CO-
OTHECEHHBIX € INIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHSI 00pa30BaTeIbHOM NPOrpPaMMbl.



N3yuenne maHHOW y4uyeOHON MUCHUILIMHBI HarpaBjieHO Ha (QopMupoBaHHEe y o0Oydaro-
HIUXCs CIETYIOIMUX 00menpodeccnoHaAIBHBIX U TPO(ECCHOHATBHBIX KOMITIETCHITNH

Nn- Conepanye B pesynbrare u3ydenus: yaeOHOM AUCHUIUINHBI
Ne JIeKC o0yyYaroImuecst 10JKHBI
ILIL. | KOMIIe- KOMIICTCHIIN
B (unu e€ yacTn) 3HATh yMeTh BJajeTh
1 [1IK-17 | cTyaeHt obiagaer CTPYKTYpY H COCTAaBJIATH 3a- CIOCOOHO-
CIOCOOHOCTBIO CO- IpaBuia co- SBKH Ha JU- CTBIO U yMe-
CTaBIIATH 3asiBKM Ha | CTaBJIICHUS 3a- | (ppakmoOHHBIC HHEM COCTaB-
3aIacHbIe eTaIN U SBKH Ha JIU- METObI HcCIe- JSITh 3a8BKU
pacxonHble Matepua- | GpaKIUOHHBIE | JOBAaHHS HAHO- Ha Tudpak-
JIBl, @ TAKXKe Ha I10- METO/BI UCCIIe- | YAaCTHII, IPOCBE- | LIMOHHBIE Me-
BEPKY M KAIMOPOBKY | IOBaHMSA HAHO- | YMBAIOMIYIO TOJIBI UCCIIE-
anmnaparypsl YacTHIL, Ipo- AJIEKTPOHHYIO, @ | JJOBaHUS Ha-
CBEUMBAIONIYIO | TAK)KE 30HIOBYIO | HOYACTHII,
U JIEKTPOH- MHUKPOCKOIIHIO IpOCBEYNBa-
HYIO, @ TaK)Ke IONIYIO 1
30H/I0BYIO JJIEKTPOH-
MHUKPOCKOTIHIO HYIO, @ TAaK¥Ke
30H/I0BYIO
MHKPOCKO-
110
2 [1K-18 | cryaeHt obmagaer OCHOBHBIE ITPa- | KOMIIETEHTHO HaBBIKAMHU
CIIOCOOHOCTBIO pa3- | BWJIA pa3paboT- | pa3pabaThiBaTh pa3paboTKu
pabaThIBaTh MH- KW HEOOXO/IU- | MHCTPYKIIUHU B HOPMAaTHUBHOM
CTPYKIMHU 1151 00- MO JOKyMEH- | 00JacTH u3yde- | JOKyMeEHTa-
CITy’)KUBAIOMIETO TIep- | TAI[H NP U3Y- | HUS OCHOBHBIX WY TIPH U3Y-
COHaJIa 10 PKCIUTya- | YeHUH OCHOB- METO/IOB CUHTE3a | YeHUH OCHOB-
TaIH UCTIOIB3yeMO- | HBIX METOJIOB Y CTa0WJIM3aIlMA | HBIX METOJIOB
IO TEXHHUYECKOTO CHHTE3a U CTa- | HAaHOYACTHII CHHTE3a U
o0opyoBaHuUs U OmM3anuu Ha- cTabmimsa-
IPOrPaMMHOTO HOYaCTHUI] IIUM HaHOYa-
oOecrieueHust CTHII

2. CTpyKTypa M coiep:KaHue JMCHUIITHHBI.

2.1 PacnipeaesieHre TPYI0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

OO0mas TpyI0éMKOCTh JUCIUILTMHBI cocTaBisgeT 1 3ad.ei. (36 9acoB), X pacnpe/esicHue
0 BHJIaM pa0oT MpeICTaBICHO B TabIuIle

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dackl)
8
KonrakTHasi pa6oTa, B TOM 4YHcCJIe: 22,2 22,2
AyauTOpHBIE 3aHATHS (BCEro) 22 22
3aHATHA IEKIIUOHHOTO TUIA 11 11
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI, TPAKTUIESCKHUE 3aHs- 11 11
THST)
JlaGopaTopHble 3aHITHS — —
HNuas koHTaKkTHasi padoTa: 0,2 0,2
KonTtposbs camocTositenpHOM padoTsl (KCP) — —




ITpomexyrounas arrectauus (MKP) 0,2 0,2

CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 13,8 13,8
KypcoBast pabora — —
ITpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaia 3,8 3,8
Brinonnenue npakTHYecKux 3alaHuii 2 2
Pedepar 2 2
Brimonnenne noMamniHux 3agaHuii 2 2
IToaroToBKa K TEKymeMy KOHTPOJIIO 2 2
KoHTpoJb: - -
MOJATOTOBKA K 324€Ty H IK3aMeHY
OO0mas Tpya10eMKOCTh | 4ac. 36 36
B TOM YHCJIe KOHTAKTHAasi paboTa 22,2 22,2
3a4. el. 1 1

2.2 CTpyKTypa AUCHUIJIMHBI:

Pacnipezenenne BUIOB ydeOHON pabOThl M MX TPYAOEMKOCTH IO Pa3/eiaM AUCIUITIIHHBL.
Pa3zensl (TeMbl) IMCIMIUIMHBI, H3ydaeMbie B 8 cemectpe (ounas ghopma):

KosngectBo yacoB
AyauTopHas Bneayaurop-
Ne | HammenoBanue pa3znesnos (TeMm) Beero pa6ora Hast paGora
JI I13 JIP CpP
1 2 3 4 5 6 7
BBeneHue B HAHOXMMUIO U HaHO-
1| 2P 4 2 2 2
TEXHOJIOTHIO
HOBHbIE MTOHATHS HAHOXUMUH U
2 OcHOBHBIE IO 0 7 2 3 2
HAHOTEXHOJIOTHH
u -
3 |WcTopus pasBUTHs HAHOTEXHOIO 4 2 B 2
THIA
CynpamonekynsipHasi XuMusi 1
4 |caMocOOpKa: OCHOBHbIE TEPMUHBI 7 3 2 2
Y TIOHSITHSI
5 |KBanToBbI€ pazMepHble 3()(HEKThI 9,8 2 4 3,8
6 OO6bexTsl HaHOXUMHUH. Kitaccudu- 4 B B 2
Kallii HaHOYaCTHUI]
U :
mozo no oucyunaune 35,8 11 11 138

[Tpumeuanue: JI — nexiun, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-
tus, CP — camocrositenpHas padoTa.

2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIIIHHBI:

2.3.1 3ausaTHA JeKIHOHHOI0 TUIIA

Haunmenosanue ®opMa TeKylero
Ne Conepxanue pazzaena (Tembl) p yi
paznena (Tembl) KOHTPOJISI
Bsenenue B HanorexHonoruto. Llenu u 3a- Pedepar

Jad HAHOTCXHOJIOI'HUH. dusnyeckue U TexX-
HOJIOTHYCCKHEC HpO6HeMBI U OrpaHUYCHUA




BBenenue B HaHO-
XHMHIO U HAHOTEX -
HOJIOTHIO

MUKPOMHUHHATIOPU3ALUUA TOJYIPOBOIHUKO-
BbIX YycTpoucTB. IIpuMeHeHue wmeTon0B
HAaHOTEXHOJIOTUM JUIsI YMEHBIIEHUS pa3Me-
poB npubopoB. [lepcriekTHBHBIE HAHOMATE-
puangbl ¥ HaANpaBJICHUS HAHOTEXHOJOTHH.
Busyanuzanus u KOHTPOJb PpPe3yibTaToOB
HAHOTEXHOJIOTHH - 00s3aTelbHOE YCIOBHUE
JUISL X peau3aliy U pa3BUTHSL.

OCHOBHBIE TOHATHSA

OCHOBHBIC IIOHATHS HAHOXUMHU M HAaHO-
TEXHOJIOTHH. JJeKTpocTatndeckue 3¢hdek-
Thl, JIOKaJbHbIA TEIUIOBOW HArpeB, IIACTH-

Homarnsist paboTa

2 |HaHOXMMMWU U HaHO- [deckas nedopmalius, IOJEBOE HCIapeHHe
TEXHOJIOTMH MIOJIOKUTEIBHBIX U OTPULIATEIBHBIX HOHOB,
MMOHJAEPOMOTOPHBIN 3 dekT, 3hdeKT Iek-
TPOHHOT'O BETpA.
Hctopus  pa3BuTHS  HAHOTEXHOJIOTHM. Pedepar
HaHocTykTypHblE  3J€MEHTBHI  BELIECTBA.
HanocTpykTypHble 3JIEMEHTHI BEIECTBa!
Hcropus pasButus PYKTYP B
3 . aTOMBI, MOJICKYJIBI, (yJIepeHbI, HAHOTPYO-
HAHOTEXHOJIOTUH
ku, knacrepsl. KBantoseie Touku (KT) - uc-
KyCCTBEHHbIE MOJeKysbl. HanocTpykryp-
HbIE MOJIUMEPBHI.
CynpamosiekymsipHas XUMHSI U1 caMOcOopKa Pedepar
- OCHOBHBIE TEPMUHBI U TIOHATUA. MaTepua-
CynpamouiekyisipHas o
4 Jbl  3JEKTPOHUKU JUIsI HAHOTEXHOJIOTMH.
XUMHS 1 caMocOop- .
Kpemuuit u ero monudukamuu, B TOM 4ruc-
Ka: OCHOBHBIE Tep- . .
Je, KpEeMHUH Ha W30JITOpe, MOPUCTHIN
MUHBI U TIOHSTUS 9
KpEMHUH, HaHOKPHUCTAJUIBI KPEMHHUS B JH-
OKCHJI€ KpEMHUSI.
KBanrtoBble pa3zmepHbie 3¢ dektsl. Mctou-| Jlomamnsas pabora
HUKH DKCTpEMaJbHOTO yiabTpaduonera. Jla-
36pHOE M3JIydyEHHUE: B3aUMOJAECUCTBHE C IIO-
5 |KBanToBbIE pa3mep- (BepxHOCThIO U npumeHenne B HT. Hanonu-
HbIe 2P PEKTHI Torpaus. DIEKTPOHHAs, HOHHAsl U pPEHTTre-
HOBCKas jurorpaguu. U3roropnenue HaHo-
TOYEK U HAHOMPOBOJIOK JUTOTpapUueCKUMHU
METOJIaMHU.
OO6mwexThl HaHOXuMUM. Kitaccudukanum Ha- Pedepar
OObekThl HaHOXU-  [HOYacTuil. HanonewatHast nutorpadus. 13-
6 |vuu. Knaccuduka- |roToBlneHue ImTaMioB. Bwibop pe3ucTos,
LIMY HAHOYACTHUIL MOJINMETUJIMETaKkpuiaT. PeakTuBHOE HOH-
HO€ TpaBJICHHUE.
2.3.2 3aHATHS CEMHHAPCKOT0 THIA.
HanmenoBanue dopMa TeKyniero
Ne Conepxanue pazzena (TeMbl) p
paszena (TeMbl) KOHTPOJISI
OcCHOBHbBIE TIOHSITUSL HAHOXUMHUU W HAHO- 113
OCHOBHBIE IOHATHS
1 TEXHOJIOTHH. JDJeKTpocTaTudeckue 3hdek-

HAaHOXHUMMHHU U HAHO-
TEXHOJIOTUH

Thl, JIOKaJbHBIA TEIUIOBOW HArpeB, IJIACTH-
gyeckas jaedopmarysi, MoJeBOe HCIapeHue




MOJIOKUTETBHBIX M OTPULIATEIHHBIX HOHOB,
MOHJAEPOMOTOPHBIN 3 dekT, d3hdeKT IeK-
TPOHHOTO BETPA.

CymnpamoUiekysisipHas XUMHUsI U camMocOopKa 113
- OCHOBHBIC TEPMUHBI M TIOHTHS. Marepua-

CymnpamornexymnspHas N
2 Tl OJEKTPOHHKH JJIi HAaHOTEXHOJIOTHI.
XUMHUS H caMocOop- .
Kpemuuii u ero moaudukanuu, B TOM 4uc-
Ka: OCHOBHBIE Tep- . .
Je, KpPeMHUHl Ha HW30IATOpE, IOPUCTHIH
MUHBI ¥ IOHATHUS o
KPEMHH, HAaHOKPUCTAJUIBI KPEMHHUS B JU-
OKCHUJI€ KPEMHUSL.
KganrtoBbie pasmepnbie 3¢ddextsr. Mcrou- I13
HUKH SKCTPEMaJIbHOTO yibTpaduonera. Jla-
3 3epHOE M3JIyYyeHHE: B3aUMOJICHCTBHE C IO-
KBanTOBBIC pasmep- |BepxHOCTHIO U npuMeHenne B HT. Hanomnu-
HbIE 2P PEKTHI Torpadusi. DIEeKTPOHHAs, MIOHHAS U PEHTIe-

HOBcKast turorpaduu. M3roropneHue HaHo-
TOYEK U HAHOTPOBOJIOK JTUTOTPAPHUECKUMH
METOAAMHU.

OO0nexTrl HaHOXUMUH. Kitaccudukarym Ha- I13
OObekThl HAaHOXU-  |HouacTHll. Hanonewatnas nutorpadus. 13-
4 |mum. Kitaccuguka- |roToBJIeHHE MTAMIOB. BBIOOp pe3UCTOB,
LIUY HAHOYaCTHUI] NoJUMeTUIMeTakpuiaaT. PeakTuBHOE HMOH-
HO€ TpaBJICHHUE.

IIpumeuanue: 113 — BINTOJIHEHNE IPAKTUYECKUX 3aJaHUN.

2.3.3 JIabopaTopHbIE 3aHATHS.
B yue6HOM miaHe 1ab0paTOpHBIX 3aHATHH 110 TaHHOW JUCIUIUIMHE HE MPEAYCMOTPEHO.

2.3.4 llpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

CoryiacHO y4eOHOMY IJIaHY IO JaHHOW JUCHUIUIMHE HE MPEIyCMOTPEHBI KYpCOBBIC pa-
00THI (TTPOEKTHI).

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 O0ecnedeHUs JJIsi CAMOCTOATEIbLHOH pPadoThI
00y4YaKIIUXCS M0 TUCHHILINHE (MOYJIIO).

No B CP [Tepedyenn yueOHO-METOIUIECKOTO 00ECTICUEHUS TUCITUTIITHHBI
10 BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
[TpopaboTka MeTtoauueckue yKa3aHus 110 U3y4eHUI0 TEOPETHUECKOTr0 MaTepuana,
1 yueOHOro yTBEpkKACHHBIE Kadeapoit paarnoGu3uKyu 1 HAHOTEXHOJIOTUH, TIPOTOKOJ
teopernaeckoro |Ne 7 ot 20.03.2017.
Marepuana
bymenea F0.U. Kak npaBuibHO Hanucath pedepar, KypcoByO U TU-
TUIOMHYIO paboThl: YuebHoe nocodue i 6akanaBpoB [ DNEKTPOHHBIH
pecypc]: yaed. mocobue — InexTpoH. naH. — M.: Jlamkos u K, 2016. —
140 c. — Pexxum nocryna: https://e.Janbook.com/book/93331.
2. |Pedepar
Kysuenos U.H. Pedepatsl, KypcoBbie U AUIIIOMHBIE paOoThl. MeTonka
MOATOTOBKU U 0OPMIICHHUS [ DIIEKTPOHHBIHN pecypc]: yued. mocobue —
OnekTpoH. Aad. — M.: Jlamkos u K, 2016. — 340 c. — Pexxum nocrymna:
https://e.lanbook.com/book/93303.
3 IToaroroBka Bruterxannna A.O. /lenoBble 1 HaydHbIe IPE3EHTALUH [ DJIEKTPOHHBIM
MpE3EHTAUN pecypc]: yaedHoe mocobue — DnekTpoH. naH. — M., bepnun: Jlupekr-



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

o TeMe Menua, 2016. — 115 c. — Pesxum goctyma: http://biblioclub.ru/index.
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Y4eOHO-MeTOoInYeCKhe MaTepHalibl Ul CaMOCTOSTEIBbHONH PabOThl OOYyYaromMXcs U3
Yrcila UHBAJIMJIOB U JIUL C OTPaHMUYEHHBIMHM BO3MOKHOCTAMU 310poBbs (OB3) nmpenocrasisorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOT'0 IOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIaHHBII TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Y-
YAOLIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns popmupoBaHus MpodecCHOHATBHBIX KOMIETEHLUI B MPOLIECCe OCBOEHUS JUCLU-
IUTMHBI UCTIONB3YETCS TEXHOJOTHUS MPO(hecCHOHAIBHO-Pa3BUBAIOIIETO O0yUYEeHHUS, TPEayCMaTPH-
Balolllasi HE TOJIBKO IepeAady TEOPETHYECKOro Marepualla, HO U CTUMYJIUPOBAaHUE U pa3BUTHE
IPOJAYKTUBHBIX IMO3HABATEIbHBIX JEUCTBUN CTYJEHTOB (HA OCHOBE IICHXOJIOTO-TIE1arorn4ecKon
TEOPHH MO3TATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JIeHCTBUI). AKTUBHU3ALUU U UHTEHCU(DUKALIUU
MO3HABATEJILHOTO IPOLIECcCa CIIOCOOCTBYIOT MCIOIb30BaHUE MEAArornyecko 3BPUCTUKU U MO-
JeTMpOoBaHKEe MPOOJIEMHBIX CUTYaIUH.

B npouiecce npenoaaBanus TUCHUILUIMHBI UCIIOJIB3YIOTCS CIIEYIOIINE METO/IbI:

— JIEKIIWH;

— JIOMAIIHKE 3a/IaHus;

— npoOIeMHBbIE 3aaHNU;

— UH/AMBUIyaJIbHBIE TPAKTUYECKHUE 3a/1aHNUS;

— KOHTPOJIBHBIE OIIPOCHI;

— myOnuyHas 3amuTa 1abopaTopHBIX padoT;

— KOHCYJIbTALIMU IIpenoaBareiei;

— CcaMOCTOsITeNbHAsl paboTa CTYJIEHTOB (M3Y4Y€HHE TEOPETHUECKOro MaTepuaia, MoAro-
TOBKa K JaOOpaTOPHBIM 3aHATHUSAM, BBINOJIHEHUE JOMAIIHUX paldoT, MOATOTOBKA K OMPOCY U 3a-
qery).

ConpoBox/IeHHEe CaMOCTOATENbHOM padOoThl CTYJIEHTOB TAK)Ke OPraHU30BAaHO B CIIENYIO-
mmx popmax:

— noApoOHOE U3yYeHHE HEKOTOPBIX Pa3JesIOB AUCHUILIMHBI TOCPEICTBOM H3YUYEHHUS pe-
KOMEHIyEMOU JTIONIOJIHUTENIbHON JTUTEPATYPBIL;

— noApoOHOE U3YyYEHHE HEKOTOPBIX Pa3JesiOB TUCIMILIMHBI MOCPEACTBOM IOJTOTOBKH
COO0O0IIIeHUH, Mpe3eHTalluH, yTeM HalucaHus pedepaTuBHBIX padoT;

— KOHCYJbTALUU JIJIs1 pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IIPU CAMOCTOSITENILHOM pac-
HIMPEHHOM U3Y4YEHHH Pa3/IesioB AUCIUILIUHBIL.

OcHoBHBIE 00pa3oBaTeIbHBIE TEXHOIOTHH, UCIIONb3YEMbIE B y4€OHOM MpOLIecce:

— JIEKIIUH C TPOOJIEMHBIM U3JI0KEHHUEM;

— 00CYXJIEHHE CII0’KHBIX BOIIPOCOB U MPOOIEeM;

— IIPUMEHEHUE METOAAa KOHKPETHBIX CUTYalLUi.

HHTepakTuBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH: HE MPEIYCMOTPEHBI.



Jns nmui; ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 37I0pPOBBS NPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM AJIIEKTPOHHOU IMOYTHI.

4. OueHo4YHblIe CPeACTBA JJIsl TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH U IIPOMEKYTOYHOMH
aTTecTalHu.

O1EHOYHBIMU CPEACTBAMH JUISI TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH SABISIOTCS: pedepar,
JIOMAIlIHsAS paboTa, BBIMOIHEHUE IPAKTUUECKUX 3aHATHH.

4.1 ®oH/ OLIEHOYHBIX CPEICTB /ISl MPOBeIeHUsI TEKYIIEro KOHTPOJIS.

4.1.1 Temsl pedpepaToB

1. CynpamMonexyisipHasi XUMHsI 1 CaMOCOOpKa OCHOBHbBIE TEPMUHBI U MOHSATHUSA.

2. bynyiiee HAaHOTEXHOJIOTUI: TPOOIEMBI U TIEPCIIEKTUBBI.

3. KBanTOBBIE pa3mMepHbIe dPPEKTHI.

4. KBaHTOBbIE TOUKHU, IIPOBOJIOKU U IIJIOCKOCTH.

5. "YMHble" HaHOMaTepHabl.

Ilepeuens yacmeii kKomnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

[1K-17: 3HaTh CTPYKTYpYy M IpaBWJIa COCTABJICHUS 3asiBKM Ha JAU(PAKIHOHHBIE METOMIBI
UCCIIEIOBaHMsI HAHOYACTHI, IPOCBEYHUBAIOLIYIO U AJIEKTPOHHYIO, & TAKXKe 30H/I0BYI0 MUKPOCKO-
IO,

I1K-18: ymeTp KOMIIETEHTHO pa3padaTbiBaTh MHCTPYKLMHU B 00JACTH M3YYEHUS OCHOB-
HBIX METOJIOB CHHTE3a U CTAa0MIN3aI[i HAHOYACTHII.

Kpumepuu oyenxu pechepama:

- OLIEHKA «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIH pedepar COOTBETCTBYET NPEIbBIIs-
€MBIM K HeMy TpeOOBaHUAM 0 00beMY, CTPYKTYpe, OhOpMIICHHIO U NPHU HamMcaHUuM pedepara
CTyACHTOM Oblila TIIyOOKO M3ydeHa Hay4Has JUTepaTypa, OTPaKEHBI CYIIECTBYIOIIUE B HAYKE
TOYKHU 3PEHHUS U BBICKA3aHO COOCTBEHHOE CYX/IEHHUE 110 pacCCMaTpUBAaEMON TEMe.

- OIICHKA «XOPOIII0» BBICTABISIETCS CTYACHTY, €CIIH pedepaT COOTBETCTBYET MPEIbSIBIIS-
€MBbIM K HeMy TpeOOBaHUAM 0 00beMy, CTPYKType, 0(OpMIIEHUIO U NIPU HamucaHuu pedepara
UM OblIa M3ydeHa HaydHas JUTEeparypa, OTPAXKEHbI CYIIECTBYIONINE B HAYKE TOYKH 3pEHHS, HO
HE BBICKAa3aHO COOCTBEHHOE CYXKIECHHE MO pacCMaTpHUBAaeMOW TeMe, UMEIOTCS He3HAauHUTeNbHbIE
npo0esbl B M3JI0KEHUH HAYYHOTO MaTepHaia o TeMe.

- OLIEHKA «Y/JOBJIETBOPUTEIIbHOY» BBICTABISETCS CTYJEHTY, €CIIU MIPU HAIMCAaHUU pedepa-
Ta BOTIPOCHI TEMBI PACKPBITH HEJIOCTATOYHO IOJIHO, UMEIOTCSI HEIOCTATKH B 0OpMIIEHUH pede-
paTuBHOM pabOTHI.

- OILIEHKa «HEYJOBJIETBOPUTEILHO» BBICTABISIETCS CTYACHTY, €CIH B pedepare MpUCyT-
CTBYET IJIaruat, CTYACHT He MPOSBUJI CaMOCTOSATEIILHOCTH NP BBHIIIOJHEHUH HAy4YHOU pabOThI,
3aMMCTBOBAJI MaTepHajl, OTCYTCTBYET COOTBETCTBHE MEXIYy TEeMOW pedepaTHBHON pabOTHI U
U3y4EeHHBIMH HayYHBIMU HCTOYHMKAMHU; paboTa BBHIIIOJIHEHA C TPyObIMU HapylIEHUsIMU TpeOoBa-
HUI K 0()OpMIICHUIO, TIpH 3aIuTe pedepara cTyIeHTOM MPOJEMOHCTPHUPOBAHO OTCYTCTBUE 3HA-
HUI He00X0AUMOT0 MaTepuaa 1o TeMe.

4.1.2. IlpuMepnl NPAKTHYECKUX 3aAHATHH.

Tema 1. OcrogHble NOHAMUA HAHOXUMUU U HAHOMEXHONOUU.

. OCHOBHBIE TIOHATHSI HAHOXHMHW ¥ HAHOTEXHOJIOTHH.

. DnexktpocraTueckue 3(hHeKThI.

. JIokanpHBIN TEIJIOBOM HATPEB.

. Ilnactuueckas aedopmanus.

. IloneBoe ncnapeHue MOJOKUTEIbHBIX U OTPULIATELHBIX HOHOB.
. [TorgepomoTopHbIit 3ddeKT.

. O ekt 3TeKTPOHHOTO BETPA.

~N NN kW



Tema 2. CynpamonekyasapHas Xumus u camocOOpKa OCHOBHbIe MEPMUHBL U NOHAMUAL.

1. CynpamornexymnsipHasi XUMHUSL U caMOCOOPKa - OCHOBHBIE TEPMUHBI U MTOHSTHSL.

2. Matepuabl 2JIEKTPOHUKY /111 HAHOTEXHOJIOTHH.

3. KpemHuii u ero momudukanuu, B TOM YHCJIE, KPEMHHH Ha H30JATOpE, MOPUCTHIN
KPEMHHM, HAHOKPUCTAJUIbl KPEMHHUSI B TMOKCHJI€ KPEMHHSL.

Tema 3. Keanmoegvie pazmepHvie 3¢pgexmeoi.

1. KBanToBbie pazmepHbie 3HPEeKTHI.

2. ICTOYHUKH SKCTPEMATILHOTO yIbTpadHoiIeTa.

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

5. DnexTpoHHas, HOHHAS U PEHTTeHOBCKas JTUTOrpaduu.

6. M3roToBieHrne HAHOTOYEK ¥ HAHOIPOBOJIOK JTUTOTPa(PUIECKUMH METOJaMH.

Tema 4. Obvexmol nanoxumuu. Knaccugpuxkayuu nanouacmuy.
1. OOBEKTH HAHOXUMHH.

2. Knaccugukanum HaHOYACTHI.

3. HanomneuaTHas nmutorpadusi.

4. I3rOTOBJICHHE IITAMITIOB.

5. Bb16op pe3ncToB, MOJIMMETHIMETaKPHIIAT.

6. PeakTuBHOE MOHHOE TpaBJICHUE.

Ilepeuenv yacmeti Komnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCMBOM.

[1K-17: 3HaTh CTPYKTYpY M NpaBHja COCTaBJICHHS 3asiBKH Ha AU(PAKIIMOHHBIE METOJIBI
UCCIIEIOBAaHHSI HAHOYACTHII, IPOCBEYHUBAIOIIYIO M DIIEKTPOHHYIO, & TAKXKE 30HI0BYIO MHUKPOCKO-
IUI0; YMETh COCTaBJIATH 3asBKU Ha AU(PPAKIMOHHBIE METOJbI UCCIIEIOBAHUS HAHOYACTHIL, TPO-
CBEUMBAIONIYIO U SJIEKTPOHHYIO, a TAK)KE 30HJOBYI0 MHUKPOCKOITHIO.

I1K-18: 3HaTh OCHOBHBIE MpaBUIIA Pa3pabOTKH HEOOXOIUMON TOKYMEHTALMU IPU U3yde-
HUHM OCHOBHBIX METO/IOB CHHTE3a M CTAaOWIM3allii HAaHOYACTHI[; YMETh KOMIETEHTHO pa3pada-
TBIBATh HHCTPYKLIUU B 00JIACTH MU3y4EHUsI OCHOBHBIX METOJIOB CUHTE3a M CTaOMIM3allM1 HaHOYa-
CTHIL.

Kpumepuu oyenxu:

- OIIEHKA «OTJIMYHO»: CTY/ICHT CBOOOIHO OTBEYAET Ha JIaHHBIC BHINIE BOTPOCHI, aKTUBHO
y4acTBYeT B JAMCKYCCHM M B pabOTe HAayyHOrO KOJUIEKTHBA, peub OTJIMYAETCS IPaMOTHOCTBIO,
UCTIOJIB30BaHUEM TPO(ECCHOHATBHO-OPHEHTHPOBAHHOW TEPMHUHOIIOTUH; JOIYCTHMBI 3aMUHKH U
HEMPOJIOJKUTEIbHbIE OCTAHOBKH;

- OIIEHKA «XOPOLIO». CTYJCHT OTBEYAeT Ha JAaHHBIC BHIIIE BOIPOCHI, YIaCTBYET B JIHC-
KycCHU U B paboTe HAayyHOI'O KOJUJIEKTHBA, peUb OTIMYAETCS TPAMOTHOCTHIO, UCIOIb30BAHUEM
po¢eCCHOHATHFHO-OPHEHTUPOBAHHON TEPMHHOJIOTHH; HO MPHCYTCTBYIOT HETPOIODKUTEIHHBIE
OCTaHOBKH U HErpyOble OIINOKY;

- OIICHKA «yAOBJIETBOPUTEJIBHO»: CTYJICHT HE JaeT MOJHOIEHHOTO CBSI3HOTO OTBETA Ha
BOIPOC, HO KOMMYHHKATHBHBII 3aMBbICE]l IPOCMATPUBAETCS U B IIEJIOM COJIEPKAHUE MOYKHO CUH-
TaTh BEPHBIM, y CTYJCHTa MIPUCYTCTBYIOT HEKOTOPHIE TPYJHOCTH B Y4acTHH B Oecesie U pabore B
HayYHOM KOJUIEKTHBE, OOJIbIIIOE KOJUYECTBO OMIMOOK B ONpEAEICHUU pabouyuX MOHSTUH; CTY-
JICHT HE BIIJICET B IOCTATOYHOW CTETICHW HABBHIKOM (PHIIOJIOTHUYECKOTO aHaIH3a TEKCTOB POMaH-
TU3Ma U pean3Ma,

- OIICHKAa «HEYAOBJIETBOPUTEIBLHO». CTYACHT HE JIaeT CBSA3HOTO OTBETA HA BOIPOC HITH
BBICKa3bIBaHUS IOBEPXHOCTHBI M HESICHBI, Y CTY/IGHTA TPYJHOCTH B YU4acTHH B Oecene U paboTe B
HAYYHOM KOJUICKTHBE, 0OJIBIIOE KOJTMYECTBO OUIMOOK B ONPEACTICHUH PaOOYNX MOHSATHHA.

4.1.3 TllpumMepbl JOMAIHUX 32AaHUI



1. Maiite onpeneneHus TEPMHHOB: HaHOYACTUIA, HAHOCUCTEMA, HAHOKOMIIO3MT, HAHO-
HayKa, HAaHOTEXHOJIOTUsl.

2. Knaccudukanust HaHOpa3MEPHBIX CHCTEM.

3. KBaHTOBBIE HAHOCTPYKTYpHI ¢ pazMepHOCcThi0 0D-, 1D-, 2D-. Bo3aMoxHO 11 m1omyde-
HHUE CTPYKTYp ¢ ApoOHOU pasMepHOCThIO: 1<D<2 nnm 2<D<3? [IpuBeaute npumepsl.

4. K xakuM THUIIaM HAaHOPA3MEPHBIX CHCTEM CJeIyeT OTHECTU (YJUIEPUThI, HAHOIOPH-
CTBI KPEMHHMH M CTEKJIa, COJAEpIKaIlne HEeOOJIBIIOE KOJMYECTBO TUCIEPTUPOBAHHBIX HAHOPA3-
MEpHBIX YacTHILl MeTajuia?

5. MoXHO 1M ¥ Ha OCHOBaHUM Kakux kpurepueB moisekyny JHK paccmarpuBars kak
HAHOOOBEKT?

6. Tunsl KOMIIO3UITMOHHBIX HaHOMaTepHuaioB. KocTHas TKaHb Kak OMOJIOTUYECKUN HAHO-
KOMIIO3UT.

llepeuens yacmeii KomMnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHIBOM.:

I1IK-17: ymeTh coCTaBiIATh 3asBKM Ha JU(PAKIMOHHBIE METOJbl MCCIEOBAHUS HaHOYa-
CTHII, IPOCBEYHMBAIOIIYIO U 3JIEKTPOHHYIO, @ TAKXKE 30HJA0BYI0O MUKPOCKOIHIO; BJIAJETh CIIOCO0-
HOCTBIO M YMEHHMEM COCTaBJIATH 3asBKM Ha JU(PPAKIUOHHBIE METOJABI MCCIEIOBAHUS HaHOYa-
CTHII, IPOCBEYMBAIOLLYIO U 3JIEKTPOHHYIO, & TAKKE 30H/I0BYI0 MUKPOCKOIIHIO.

I1K-18: 3HaTh OCHOBHBIE IIPaBUIIA Pa3pabOTKH HEOOXOIUMON JOKYMEHTALMH IpU U3yde-
HUU OCHOBHBIX METOJIOB CHHTE€3a U CTa0WJIM3allud HAaHOYACTHUIl; YMETh KOMIIETEHTHO pa3pada-
THIBATh UHCTPYKLIUHU B 00JIACTH U3y4EHUsI OCHOBHBIX METOJIOB CUHTE3a M CTaOMIM3allM1 HaHOYa-
CTHII.

Kpumepuu oyenxu:

- OLICHKA «OTJIMYHO»: CTY/IEHT AOCTUTraeT LEIU JOMAIIHEeH padoThl, MOJHOCThIO yCBAaUBa-
€T MaTepuall, CloCOOCH Ha CaMOCTOSTENIbHBIE PACCYXKACHUS YKa3aHHOM TeMe JoMallHel pado-
TBI;

- OLIEHKA «XOPOIIO»: CTYAEHT IOCTUTAeT LIeJIU JOMAIIHEW paboThl, HE MOJHOCTHIO YCBaU-
BaeT MaTepHall, 0JJHAKO CIIOCOOEH Ha CaMOCTOSITENIbHbIE PACCYKJIEHUS YKa3aHHOM TeMe JloMalll-
Hell paboThl;

- OLIEHKA «YIOBJIETBOPUTEIBHO»: CTYJEHT JIOCTUraeT IeJI JOMAaIIHEeHl paboThl, HE MOJ-
HOCTHIO YCBanMBaeT MaTepuaj, HE CIIOCOOEH Ha CaMOCTOSTEIbHBIE PACCYXKICHUS YKa3aHHOU TeMe
JIOMalIHei paboThl;

- OLIEHKA «HEYAOBJIETBOPUTEIBHO»: CTY/IEHT HE JIOCTUraeT IeJId JOMallHel paboThl, HE
MOJTHOCTBIO YCBaMBaeT MaTepHall, HE CIOCOOEH Ha CaMOCTOSATENbHbIE PAcCyKICHUS yKa3aHHOH
TeMe JJOMAaIIHEeH padoTHI.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHHUS POMEKYTOYHOM aTTeCTAllUMH.

4.2.1 Bonpochl, BLIHOCHMbIEe HA 3a4eT nmo aucnuiiuHe «HanorexHosornu B Xumu-
YEeCKHUX JJIEeMEHTAX NUTAHUS» JJIA HANPABJICHHSA NOATOTOBKHU JIS HANPABJECHUS MOAIO-
ToBKH 11.03.04 DileKTPOHMKA M HAHOYJIEKTPOHUKA npopuiasi «KHaHOTEXHOJIOTHH B JJIEK-
TPOHHUKE».

BO]’[pOCLI JIS MOATOTOBKHU K 3a4Y€Ty

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

2. HaroTtpyOku 1 ux cBoiicTBa. Mcronb30BaHNe HAHOTPYOOK B Ka4eCTBE DJIEMEHTHO Oa-
361 MUKPO3JIEKTPOHUKH.

3. Yriepoanbie HAHOCTPYKTYphI. DyiiepeH. McTopust OTKpbITHS, CTPYKTYpa, BOZMOKHO-
CTH MOJIU(UIIMPOBAHHUS, 00JACTH TPUMEHEHHUS.



4. IlopomkoBble HaHOMaTepHaibl. OCHOBHBIE METO/IbI ITOJIYUYEHHS U HAIIPABICHUS IPaK-
TUYECKOTO UCII0JIb30BAHUS.

5. Hanomarepuanbl Ha OCHOBE OJIOK-COIIOJUMEPOB. BO3MOKHOCTH MPaKTHYECKOro Huc-
10JIb30BAHUS.

6. CynpamosexyssipHble cTpyKTypbl. CTpYKTYypBl ¢ EpeXOAHbBIMU MeTaaMu. JleHapuT-
Hble MOJIeKyJbl. CylpamMoseKyisspHble JeHApUMepbl. BO3MOXHOCTH MPAKTUYECKOIO HCIIOJIb30-
BaHMSL.

7. HanoctpykTypHupoBaHHbIe MaTepuaibl. OCHOBHBIE METO/IbI ITOJIYUE€HHUS U HAIIPABIIEHUS
IPAaKTUYECKOTO HCII0JIb30BaHMSL.

8. buosiornueckne HaHOMaTEPUAJIbL.

9. IlopucTtble HAHOCTPYKTYPBl. MeTOIbl MOTY4YEHUS U BO3MOXKHOCTH IPAKTUYECKOTO HC-
10JIb30BAHUS.

10. KBaHTOBbIE TOYKH, KBAHTOBBIE IPOBOJIOKU U KBAHTOBBIE KOJOALBI. OCHOBHBIE ITPUH-
MBI IPUTOTOBJICHUS] KBAHTOBBIX HAHOCTPYKTYP.

11. HaHO3/1€eKTpOHUKA KaK OJJHO U3 HalpaBJIEHUH IPUMEHEHHsI HAHOTEXHOJIOTHl.

12. Poib HAaHOTEXHOJIOTHI B pa3BUTHU (POTOHHKH.

13. [IpuMeHeHre HaHOMATepUaJIOB B MEIUIMHE U OMOJIOTUU: XUPYPrUUYEeCKUN U CTOMa-
TOJIOTUYECKUN MHCTPYMEHTAPH, TUarHOCTHKA, UCKYCCTBEHHBIE OPIaHbl U TKaHH.

14. IlpumeHeHue HAaHOCTPYKTYP B XUMHUM M XUMHUECKOW TexHosoruu. Katanus Ha HaHO-
YacTULIAX.

15. Tazonu¢¢y3noHHOE pa3fereHue ra3oBbIX CMECEH C MCIIOJIb30BAaHHEM IOPUCTBIX
HAaHOMATEPHAJIOB — «MOJIEKYJISPHBIX CUT».

16. IIpuMepbl KOHCTPYKIIMOHHBIX U MHCTPYMEHTAIbHBIX MaTepUAJIOB, U3TOTOBJIECHHBIX C
WCIIOJIb30BAaHNEM HAHOTEXHOJIOTHH.

17. Hanoxommno3uTHble MaTepuaisl. Kiaccudukanys HaHOKOMIIO3UTOB (110 XMMUYECKOH
IPUPOJIE MATPHULIBL, IO POPME U XapaKTepy HANOJHUTENEH U3 HAHOYACTHI] U Ip.).

18. Hanoxommo3utel. OOmue METOAbl MOJYyYEHHMs HAHOKOMIIO3UTOB, BO3MOKHOCTH
MPAKTUYECKOTO UCIIOJIb30BaHUSI.

19. HanooHepreTtuka. BO3MOXHOCTH HCIIOJIB30BaHUs HAHOTEXHOJIOTUN Ul CO3JIaHUSA
TOTUIMBHBIX JIEMEHTOB M YCTPOMCTB JUIsl XpaHEHUS SHEPTUH.

20. HaHo31eKTpoMEeXaHUYECKHE CUCTEMbl: HAHOMAIIMHBI M HaHONPHOOpHI. IIpuHIuUIbI
M3TOTOBJICHHSI, BO3MOXHOCTH MPUMEHEHHUS.

21. HanorexHosnorusa. OCHOBHBIE TEXHOJIOTHUECKNE NIPUHIUIBL: «CBEPXY—BHU3» U «CHU-
3y—BBepXx». MexaHu3Mbl CaMOOPraHU3aLNH.

22. dusnyeckue METOJbl CHHTE3a HAHOMOPOIIKOB (METOJ 3JIEKTPOB3phIBA, MEXaHUYE-
CKO€ U YJIbTPa3BYKOBO€ JTUCIEPTUPOBAHNUE).

Ilepeuens yacmeii kKomnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

[IK-17: 3HaTh CTPYKTYpy M IpaBWJIa COCTaBJICHMS 3aiBKU Ha TU(PAKIMOHHBIE METO/IbI
MCCJIEJOBAHMSI HAHOYACTHL], IPOCBEYMBAIOIIYIO M AIEKTPOHHYIO, a TAKXKE 30HJOBYI0O MHUKPOCKO-
MIUIO; YMETh COCTABJIATH 3asiBKU Ha AU(PPAKIMOHHBIE METO/bI UCCIIEI0OBAaHUS HAHOYACTHII, MIPO-
CBEUMBAIOIIYIO U AJIEKTPOHHYIO, @ TaKXK€ 30HJOBYI0 MHKPOCKOIIHIO; BIAJETh CIIOCOOHOCTHIO U
YMEHHMEM COCTaBJISATh 3aBKU Ha AU(PPAKIHMOHHBIE METOJbI UCCIIEJOBAHUSI HAHOYACTHI], ITPOCBE-
YMBAIOLIYIO U DJIEKTPOHHYIO, a TAK)KE 30HI0BYI0 MUKPOCKOIIHIO.

[1K-18: 3HaTh OCHOBHBIE MTPaBUJIA pa3pabOTKH HEOOXOIUMON JTOKYMEHTAIIUH TIPH U3yde-
HUM OCHOBHBIX METOJIOB CHMHTE3a M CTAaOMJIM3allMM HAHOYACTHI; YMETh KOMIETEHTHO pa3pada-
THIBaTh MHCTPYKIIMH B 00JIACTU M3Y4YEHHSI OCHOBHBIX METOJIOB CUHTE3a U CTaOMJIN3alluy HaHOYa-
CTHII; BJIQJIETh HaBbIKAaMM pa3pabOTKM HOPMAaTHUBHOM JOKYMEHTAIMH NMPU U3YYCHHH OCHOBHBIX
METOJIOB CUHTE3a U CTaOUIN3allii HAHOYACTHII.

Onenka 3HaHUHN Ha 3a4eTe MPOU3BOAUTCSA IO CIACAYIOLUIUM KPUMEPUAM:
- OIIEHKA «3a4YTE€HO» BBICTABJISIETCS CTY/ACHTY, €CITU OH 00JIaJjacT 3HAaHHEM OCHOBHOT'O Ma-
Tepuasa, XOoTs U JI0NYCKaeT HETOYHOCTH, HEIOCTATOUYHO NMpaBUIbHBIE (OPMYIUPOBKH, HapyIle-



HUSI JIOTHYECKOH TOCIIE0BATEIIFHOCTH B U3JIOKEHUH MTPOTPAMMHOTO MaTepualia, 3aTpyIHEHUS
IIPU BBITOJHCHUHU MMPAKTHYCCKUX 3a1a4 HC3HAYUTCIIbHBI,

- OIIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYIACHTY, KOTOPBIN HE 3HACT 3HAYNTEIHHON YacTH
IPOTPAaMMHOTO MaTepHaia, JOMyCKAaeT CYLIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OONBIIMMHU 3a-
TPYIHEHUSMH PELIaeT MPAKTUYECKUE 3aa4H WIN HE CIIPABIISIETCS] ¢ HUMHU CaMOCTOSITEIBHO.

OueHouHbIE CPECTBA /U1 MHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BbS BBIOMPAIOTCS C YIE€TOM MX WHAWBUAYATBHBIX MICUXO(DU3NIECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaAJIMAAM U JinlaM C OTpaHUYCHHBIMHU BO3MOKHOCTSAMMU 300PO-
BB IPEIOCTABIISIETCS TOTTOIHUTEIIFHOE BPEMs ISl ITOJITOTOBKM OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTATOB O0YyUCHHS MHBAIUIOB U JIUI] C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/10POBbSI IIPETyCMATPUBAETCSI HCIOJIH30BAHNE TEXHHYECKHUX
CpcacTs, H€O6XOI[I/IMBIX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCOGCHHOCTHMI/I;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCSl C OTPAHUYECHHBIMH BO3MOXHOCTSIMH 3/10POBbSI
N UHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJILTATOB O6y‘-I€HI/I$I o JUCHUINIIMHE MOXET IMPOBO-
JITHCS] B HECKOJIBKO JTArloB.

[Iponienypa onieHMBaHUS PE3YJIHTATOB OOyUYEHUS] MHBAIUAOB MU JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBBSI 110 JWCIMIUIMHE (MOJYJIIO) MPEAyCMaTpPUBACT MPEIOCTaBICHUE WH-
dopmanuu B hopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbsI H BOCTIPUATHS HH(OpMa-
1812058

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITIOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepedeHbh MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa00Yy-
YAFOIIUXCSI.

5. IlepeyeHb OCHOBHOH W [JONOJHHMTEJbHOW y4eOHOH JHMTEepaTypbl, HEOOXOAUMOM
JJIs1 OCBOCHMS M CHUILTHHBI (MOIYJIA).

5.1 OcHoBHas JiuTEpaTypa:

1. Aunpuesckuii, P. A. OCHOBBI HAHOCTPYKTYPHOI'O MaTe€pHaIOBEACHUS: BOZMOKHOCTH U
npobsiemsl / P. A. Aunpuesckuil. - Mocka: BUHOM. JlaGopaTtopust 3nanuit, 2012.

2. Pakos, D. I'. Heoprannueckue nanomatepuansl / 3. I'. Pakos. - Mocksa: BUHOM.
JlaGopatopust 3nanuii, 2014.

3. Xumusi HOBBIX MaTepuajoB U HaHoTexHonoruu [Tekct] : [yueOHOe mocobue] / b.
®axapMad ; niep. ¢ anrd. J1. O. Yapkuna u B. B. Yrounukosoii nox pexn. 0. /1. TperbsikoBa u E.
A. T'ynununa. - Jonronpynusiid : Uaremnekt, 2011. - 463 c., [20] 1. ni. - bubanorp. B KoHIe
rnas. - ISBN 9785915590297.

JU1g 0cBOEHMS AMCUMILIMHBI MHBAIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbSl MMEIOTCS M3/JaHUS B JJIEKTPOHHOM BHJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonmosHuTeAbHAS JUTEPATYPA
1. Aunpuesckuii b.P., Paryns A.B. HarnocTpykTypHbIe MaTepuaibl: yaeOHOE mocooue. —
M.: Academia. 2005. — 187 c.



2. EmuceeB A.A., Jlykamun A.B. OyHKIIMOHATIBLHBIE HAHOMATEPHUAJIBI : yaeOHOE TTocoOure
11t By30B.— M.: ®USMATIIUT. 2010.—452 c.

3. Crapoctun B.B. Matepuainbl 1 MmeTo 16l HaHOTeXHONMOrui: yueb. [Tocodue. — 2-e u3m. —
M.: bunowm. JlaGoparopus 3nanuii, 2010. — 431 c.

4. PeoxonkoB [[.W., Jlesuna B.B., [I3unsurypu 2.J1. HanomaTtepuainbl. YueOHoe mocodue.
— M.: BUHOM. Jlaboparopus 3nanuii, 2010. — 365 c.

5. Hanorexnonoruu: azoyka mis Bcex / moxa pen. 0. JI. Tperbsaxora; [H. C. AGpamuyk u
ap.]. — U3na. 2-e, ucnp. u gom. - M.: ®DUSMATIINUT, 2010. — 365 c.

6. I'yce A.. HanomaTepuaibl, CTpyKTypbl, TeXHOJIOTHH. — W31, 2-e, ucnp. — M.: ®us-
matiut, 2009. — 414 c.

7. Cy3naneB W.II. Hanotexnonorusa. ®uU3nko-XuMuss HaAHOKJIACTEPOB, HAHOCTPYKTYpP U
HaHoMarepuanoB. — U3na. 2-e, ucnp. — M: URSS. 2009. — 589 c.

5.3. Illepuoauyeckue u3IaHusl:

1. HayuyHo-TeopeTnueckuil )xypHai «Quzuka meepoo2o mena»

2. Hayuno-teopernueckuil xKypHan «KypHan 9KchepumeHmanivbHou U meopemuieckou
Quzuru

3. Hayuno-Teopetnueckuii xxypHan «/lucoma 6 JKOTD»

4. Hayunsliif 0030pHBII KypHaT «Ycnexu ¢puzuueckux Hayk»

5. Hayunblit 0030pHBIH XypHAT «Ycnexu xumuu

6. Hayuno-npou3BoacTBeHHBIH XypHaN «Hanomexnonoeuu. Ixonozus. Ilpouzeoocmeoy.

7. Hayunsiii 0030pHBIN XypHAT «Poccutickue HaHOMexHONI02UU.

6. Ilepeyenb pecypcoB MHGOPMAIHMOHHO-TEJEKOMMYHMKANUOHHON ceTn «HHTep-
HeT», He00OX0IUMBIX [IJIf OCBOCHHSI JUCHUIJIMHBI (MOIYJIA).

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

2. Hayunast anektpoHHas oubnuoreka: http://cyberleninka.ru/

3. [oTHOTEKCTOBBIE apXUBBI BEAYLINX 3allaIHbIX HAyYHBIX )KypHaIoB Ha Poccuiickoit
maropme HaydHbIX xypHanoB HOMKOH: http://archive.neicon.ru

4. NudopmanmonHas cucrema «EnnHOe OKHO J0cTyma K 00pa30oBaTeIbHbIM pecypcam»:
http://window.edu.ru/window

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

6. ®DenepanbHbIT o0pazoBaTenbHbIN ropTrai:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karasnor Hay4HbIx pecypcoB: http://www.scintific.narod.ru/literature.htm

8. bombias HayuHas Oubnmoreka: http://www.sci-lib.com/

9. EctecTBeHHO-Hay4HBIH 00pa3oBaTebHbIi noprai: http://www.en.edu.ru/catalogue/

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

7. Meroauueckue yKa3aHusl IJs O00y4alIIMXCA IO OCBOCHMIO JUCHMILIMHBI
(Mmomyais).

Ha camocrosarensbHyto paboTy cTyneHToB, corjacHo Tpebosanusm PI'OC BO mo
HarpasieHuto 11.03.04 DnexTpoHnka U HaHOAJIEKTpoHUKA npoduist "HaHnoTexHOIOTHS B dJeK-
tponuke", orBoautcs 13,8 wacoB CP ot o6mieii Tpynoemkoctr qucuuiuinabl (36 wacos). Compo-
BOXKJIGHUE CAMOCTOSITENIbHOM paboOThl CTYAEHTOB MOKET OBITh OPraHM30BAHO B CIEIYIOIIMX
dopmax:

— COCTaBJIEHHMEM HMHIMBHYaJbHbIX IJIAHOB CaMOCTOSTEILHOM paboOThl KaXJ0ro U3 CTy-
JICHTOB C yKa3aHHEM TeMbI U BUJIOB 3aHATHH, (POPM U CPOKOB MPEJICTABICHHS PE3yIbTaTOB;

— IIPOBEIEHUEM KOHCYJIbTALUN (MHIUBUAYAIBHBIX WU IPYIIOBBIX), B TOM YHUCIE C IPH-


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/

MEHEHHEM JTMCTAaHIIMOHHOM cpeibl 00yUeHusl.

Kputepuii orieHKH 3QPEKTUBHOCTH CaMOCTOSATEIHHONU pabOThl CTYJICHTOB (hopMHUpyeTCs
B XOJI¢ MPOMEKYTOYHOI0 KOHTPOJISI IPOIlecca BBIMOJHEHUS 3aJaHUi U OCYIIECTBIISETCS Ha OC-
HOBE Pa3JIUYHBIX CITIOCOOOB B3aUMOICHCTBUSI.

B cootBeTcTBUU € 3TUM IpU MIPOBEICHUU ONEPATUBHOTO KOHTPOJIS MOTYT UCIIOJIb30BATh-
Csl KOHTPOJIbHBIE BOMPOCHI K COOTBETCTBYIOIIMM pa3jiejlaM OCHOBHOW IUCIUIUTHHBI «HaHoTex-
HOJIOTUU B XMMHYECKUX JIECMEHTAX MUTAHUSI.

KoHTponb ocymiecTBisieTcss MOCPEACTBOM YCTHOTO OMPOCa CTYIECHTOB IO OKOHYAHUH
M3YYEHHUS TeM y4yeOHON NUCIUIUIMHBI, BBINOJHEHHE JOMAIIHeN pa0boThl, Hanucanue pedepara u
BBITIOJTHECHHE MPAKTUICCKUX 3aHATUH.

ComnpoBoKIeHHE CaMOCTOSATENBHOM pabOThI CTYIEHTOB TaK)KE OPraHU30BaHO B CIIEAYIOIINX
dopmax:

— YCBOEHHUE, IOTIOJTHEHHE U BHUKaHUE B pa3Oupaemble pa3/ielibl JUCHUILIUHBI IPU TOMO-
¥ 3HAHUH MTOJTy9aeMbIX IO CPEICTBAM U3YYCHHS PEKOMECHIYEMOU JIUTEPATYPHI;

— MyTeM HamucaHus pedepaTuBHBIX pabOT U aHAIHU3 Pe3yIbTaTa UX OTKPBITOTO JIOKJIA/A;

— KOHCYJIbTAI[MH, OPTaHU30BAHHBIC JIJIS1 Pa3bsICHEHHS IPOOJIEMHBIX MOMEHTOB IIPH CaMO-
CTOATEILHOM M3yYEHHUH TE€X WJIM MHBIX aClIEKTOB pa3esioB ycBanBaeMoW WH(OpMalUU B TUCIH-
TUTHHE.

K cpencrBam oOecnieueHusi OCBOEHUS AUCHUILTUHBI «HaHOTEXHOIOTUH B XUMHUYECKUX
DJIEMEHTaX TMHUTAHUS» TAKXKE OTHOCATCS JJICKTPOHHBIC BAPUAHTHI JIOTIOJHUTEIBHBIX YYCOHBIX,
HAYYHO-TIOMYJISIPHBIX U HAYYHBIX U3JaHUM 110 JaHHOUN JTUCIUILUIMHE.

PexoMenayercst cnenyrommii rpaguK W KaJCHAAPHBIA IJIAH CaAMOCTOSITEIILHON paOOThI
CTYJICHTOB 110 Y4eOHBIM HelemsM (6 Hellenb):

Tunosble 3a1aHus 1JI1 CAMOCTOSATEIbHOI PaGoThI CTYI€HTOB

Cpoknu
Kon- dopma P
Ne . BBIIOJI-
Tema unu 3a7anue TeKyme paboTsl BO MPEJICTABICHUS
TEMBI HEHMS
4acoB pe3yIbTaToB
(nenenn)

1. | BreneHue B HAHOXMMHIO U HAHOTEXHOJIO- 2 Pecepar. 1
THIO

2. JomamnHsis pabora. 1
OcCHOBHbIE IOHATHS] HAHOXUMHUHU U HaHO-

2 Brinonnenue mpax-
TEXHOJIOTUU .
TUYECKUX 3aJIaHHH.

3. | Ucropus pa3BUTHsI HAHOTEXHOJIOTHIA 2 Pedepar. 1

4. Pedepar. [lomamu- 1
CymnpamonekynspHas XUMHS U caMmocOop- 9 HiAs pabota. BrI-

Ka: OCHOBHBIE TEPMHUHBI U TIOHSATHS MOJTHEHHE TIPaKTH-
YECKUX 3a1aHUM.
S. Jomamnss pabota. 1
oMaIiHsas pabora.
KBaHTOBBIE pazmepHbIe YPPEKTHI 3,8 a P
BrinosnineHue npak-
THUYECKUX 3aJIaHHH.

6. Pedepar. [lomam- 1
O06mwexThl HaHOXUMUH. Knaccudukanum 9 HiAs pabota. BrI-
HAHOYACTHI] MOJTHEHWE TIPaKTH-

YECKUX 3aIaHUM.
HUroro: 13,8 6

3aHATHSA JeKIMOHHOI0 THINA SIBISIIOTCS OJHOW M3 OCHOBHBIX (OpPM OOy4YeHUS CTYICH-
TOB, BO BpEMsI KOTOPBIX CTYACHTAM MPEJOCTABIISIETCS BO3MOXKHOCTh O3HAKOMUTHCSI ¢ OCHOBHBI-



MH Hay4YHO-TEOPETHUYECKUMH MOJI0KEHUSAMH, MpoOiIeMaMi AUCHUIUINHBL, TOJYyYUTh HEOOXOIH-
MO€ HaIpaBJICHHUE U PEKOMEHJAIUU JJISi CAaMOCTOSATENIbHOW paboThl ¢ yyeOHUKaMH, y4eOHBIMU
0ocOOUsAMH, MPU MOATOTOBKE K CEMHUHAPCKUM 3aHATUAM. Jlekuus sBiseTcs pe3ylbTaToM Kpo-
NOTJIMBOM NOATOTOBKHU IPETIOIaBaTellsl, M3yu4eHHUs U 0000IIeHUsI HAyYHOH U yuyeOHOM JuTepaTy-
pbl. CTOJIb 7K€ ycepJHOM J0JKHA OBITh M MOATOTOBKA CTY/IEHTa HaKaHyHE JIEKIMH, OCPEICTBOM
M3YYEHHUS COOTBETCTBYIOIIEH yueOHON JIUTEPATYyphl, IOBTOPEHUS paHEE IPOUIEHHBIX TEM.

Bo Bpems siekuuu cienyer 3anmcarhb 1aTy €€ IPOBEICHMs, TEMY, IIJIaH JIEKIUH, BOIPO-
CBI, KOTOpPbIE BBIHOCATCS] HA CAMOCTOSITEIIbHOE U3yUeHHE, OTMETUTh HOBUHKHM y4eOHOW U Hayd-
HOW JIMTEpaTypbl, PEKOMEHIOBaHHbIEC JIEKTOPOM. CTyAeHTaM pPEKOMEHIYETCSl KOHCIEKTHPO-
BaTb €€ OCHOBHBIC IIOJIOXKCHUS, HE CTOUT MBITAThCA JOCIOBHO 3alMCATh BCIO JIEKLHUIO, I10-
CKOJIBKY CKOPOCTB JICKLIUU HE PACCUMTAHA Ha JIOCJIOBHOE BOCIIPOU3BEACHNE BBICTYIIJICHUS JICK-
TOpa B KOHCIIEKTE, TEM He MEHEE OHa SBJISIETCS JIOCTaTOYHOW JJISI TOTO, YTOOBI CTYJEHT CMOT
HE TOJIBKO YCBOUTb, HO U 3a(hUKCHpOBaTh Ha Oymare CYIIHOCTb 3aTPOHYTHIX JIEKTOPOM IIPO-
0JieM, BBIBOJIbI, @ TAKXKE y3JI0BbIE MOMEHTHI, HA KOTOpbIE oOpaiaercss o.co00e BHUMaHUE B XO-
ne nexunu. Ha nekuuu cTyieHTy peKOMEHIyeTCsi UMETh Ha CTOJIaX IIOMUMO KOHCIIEKTOB TaK-
XKe MporpamMmy Kypca, KoTopas OyAeT CIocOOCTBOBaTh Pa3BUTHI0 MHEMOHHMYECKOW IaMSATH,
BO3HUKHOBEHHUIO aCCOLMALIMKM MEXIY BBICTYIUICHHEM JIEKTOPAa U MPOrpaMMHBIMU BOIIPOCAMHU.
B ciy4ae BO3HMKHOBEHUS y CTYIEHTA 110 X0y JICKIUM BOIIPOCOB, UX CIIEAYET 3a1aBaTh Cpasy
K€ WIN B KOHIIE JIEKLIUU B CIIELIMAIIBHO OTBEACHHOE JIJISl 3TOTO BPEMS.

3aHATHSA CEMHHAPCKOIO0 THIIA TPEACTABISIOT cO00M OHY M3 BaXKHBIX (POPM CaMOCTO-
ATEJIbHOM paboThl CTYAEHTOB. II0Ar0TOBKA K MPaKTHUECKUM 3aHATHSIM HE MOKET OrpaHUYUTh-
Csl CIyLIaHHMEM JIEKLUH, a IpeAronaraeT IpeABapUTeIbHYI0 CaMOCTOSATENIBbHYIO padoTy CTy-
JICHTOB B COOTBETCTBUU C METOJUYECKUMH pa3pabOTKaMu MO Kax/10M 3arjIaHupOBaHHON TeMe.

B opraHn3zanuu npakTUYECKUX 3aHATUN peaau3yeTcsl NMPHUHLIMI COBMECTHOM NEATEINb-
HOCTH, coTBOpuecTBa. CeMMHAp TakXke sBJseTCs BakHeiied gopmoil ycBoeHus 3HaHuil. B
Ipolrecce MOArOTOBKM K CEMUHAPY 3aKPEIUISIOTCS U YTOUHSIOTCS YK€ M3BECTHBIE M OCBaUBa-
I0TCSl HOBBIE Kareropuu. CeMuHap Kak pa3BUBAlOIlas, akTHBHas (Gopma ydeGHOro mpoiecca
CIOCOOCTBYET BBIPAOOTKE CaMOCTOSITENIBHOIO MBIIUIEHUS CTY/IEHTa, (hopMHpOBaHUIO HHDOP-
MalMOHHOH KYyJIbTYpBHI.

CamocTosiTe1bHasi padoTa COACPKUT CIeNyIoIue BUIbl YUeOHON NIeSTeNbHOCTH CTY-
JICHTOB:

—  TEOPETHUYECKYI0 CaMOIOJTrOTOBKY K J1a0OpaTOPHBIM 3aHATHSAM U K 3a4eTy MO KOH-
CIIEKTaM M Y4eOHOU TUTEpaType;

— o(hopMIIEHHE OTYETOB I10 pe3ysibTaTaM Ja00opaTOpPHBIX padoT (O BHIMOIHEHHOH J1a00-
paTopHO#l paboTe CTYACHTHI OTYUTHIBAIOTCS MPETIOIABATEINI0 HA CIEAyIomeM (04epeHoM) Jia-
OOpaTOPHOM 3aHATHH);

— TNOATOTOBKa pedepara 1Mo OJHON U3 TeM y4eOHON AUCHIUIIINHBL

—  IOJATOTOBKA MPE3EHTAIlUU 0 TeMe pedepaTa U BBICTYIUICHHE C JJOKJIAJ0M Ha OJHOM
U3 JICKIIMOHHBIX 3aHSTHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH padoTaTh B TEUEHHE CEMECTpa IO U3YUCHHIO
TEOPETUYECKOTO MaTepraia U MPpHOOPETEHHIO HABBIKOB AKCIIEPUMEHTAITBHON pabOTHI.

Jlnist 3aOMHHAHUS JEKIIMOHHOTO MaTepualia (B TOM YHUCIIe U B TIEPUO]] MOATOTOBKH K 3a-
YeTy) CTyJIEeHTY HEOOXOINMO XOPOIIIO 3HATH CBOMCTBA MAMSITH U aKTUBHO ITOJIb30BaTHCSI MHEMO-
TEXHUYECKUMHU NPHEMaMH, U3BECTHBIMU W3 ydeOHOW nucuuIuinHbl «[lcuxosnorus u neaaroru-
Ka». MeToauueckue peKOMEHIAINH 110 3aIIOMHHAHUIO MOKHO HalTH U B VIHTepHETe 1Mo Kiroue-
BBIM CJIOBaM: «IaMsTbh,

«MHEMOHHUKa», «MHEMOTEXHHKA», «KaK 3allOMHHTH y4eOHBIH MaTepuai». JKemaTerbHO
TaKXe 03HAKOMUTHCS C MPUEMaMU KOHCIIEKTUPOBAHHUS, T.€. CO CIIOCO0AMH COKpAIIEHUs 3alHCU
CIIOB U CJIOBOCOUYETAHUH, HAIIPUMED, IPUMEHIEMBIMH B CIIOBAPSX U YHIUKIOTCIHSIX.



B ocBoeHun NUCHUIUIMHBI MHBAJIUAAMU M JHUIAMH C OI'PAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbs OOJBIIIOE 3HAYCHHE UMEET WHAWBHUAyaJIbHAs ydeOHas paboTa (KOHCYJIbTAIlUU) — JI0-
MOJIHUTENIBHOE pa3bsiCHEHUE Y4eOHOT0 MaTepuana.

Pedepat — 3T0 pe3ynbTaT caMOCTOATENBHOW pabOThI CTyNEHTA, MPEIACTABISAIONINN CO-
0ol KpaTKOoe U3JI0KEHUE B MUCbMEHHOH (hopMe MOIyYeHHBIX Pe3yJIbTaTOB TEOPETHUECKOro aHa-
JM3a OMPECIICHHOW HAYYHON TEMBI, T/Ie aBTOP JOJDKEH PACKPBITh CYTh HCCIIETyeMOU mpoliie-
MBI, IPUBECTH CYILIECTBYIOIINE pa3Hble HAYYHbIE TOUKH 3PEHMUSI, BbICKAa3aTh COOCTBEHHbBIE B3TJIs-
JIbl Ha paccMaTpuBaeMble POOIEMBI.

[Ipu moarortoBke pedepara, KOTOPHIA MpeAcCTaBIsieT cOO0W HaydyHOE COOOUICHHE, CTY-
JEHT JIOJDKEH M3YYHTh M 00OOIIMTH HAaydHYIO JuTepaTypy. Ha ocHOBe M3y4eHHOTrO Marepuana
CTYJEHT PAaCKpbIBAET COJiep>KaHue BHIOpAHHOM TeMbl pedepaTa, akKLIEHTUPYS] BHUMaHUE Ha aKTy-
JIbHBIC U MPOOJIEMHBIE BOIIPOCHL. PedepaT nomken ObITh 0OPMIICH B COOTBETCTBHH C TpeOOBa-
HUSIMU, IPEAbSBISIEMbIMU 7151 0POPMIIEHUS TUCBMEHHBIX padoT.

Hanmcanue pedepara HEOOXO0IUMO B LEISIX MPHOOPETEHUS CTYyIEHTaAMH HEOOXOIUMOM
npoecCHOHANBHOM MOArOTOBKH, Pa3BUTHS YMEHHUS U HaBBHIKOB CAMOCTOSITEIIBHOTO HAyYHOTO
norcka. C moMonipio pedepara CTyISHT TITy0XKe TOCTUTAeT HanOoJiee CII0KHBIE TTPOOJIEMBI JIHC-
[UIUIMHBI, YYUTHCS JTAKOHUYHO U3JIaraTh CBOM MBICIIH, JOKJIAbIBATh PE3YJILTAThI CBOETO TPY/Ia.

[TonroroBka pedepara criocoOCTBYeT (HOPMUPOBAHUIO HAYYHOU KYJIBTYPHI Y BBITYCKHH-
Ka, 3aKPEIUICHUIO y HEr0 HAayYHBIX 3HAHUH, Pa3BUTHIO YMEHUSI CAMOCTOATEIHLHO aHAIM3UPOBATh
pa3uyHble HAYYHBIE HCTOUHUKH.

Odopmnenue pedepara:

1. Pedpepar nomkeH UMETh CIEIYIONIYIO CTPYKTYPY: &) IUIaH; 0) BBEJICHUE; B) U3JI0KCHUC
OCHOBHOTO COJIEpKaHUs TEMBI; C) 3aKJIIOUEHHUE; B) CIICOK UCIIOJIb30BAHHOM JIUTEPATYPHI.

2. O6uwmit 066EM — 8-10 c. OCHOBHOTO TEKCTA.

3. ITlepen HamucaHnueM OOJDKEH OBITH COCTaBJI€H IUIaH PabOThI, KOTOPHIH OOBIYHO
BKITIIOYaeT 2—3 Bompoca. [lnaH He ciemyer M3JNHIIHE JeTalu3HUpOBaTh, B HEM INEPEUUCISIOTCS
OCHOBHBIE, LIEHTPAJIbHBIE BOIPOCHI TEMBI.

4. B nponecce HanucaHus pabOThI CTYJIEHT UMEET MpaBo 00paTUThCA 3a KOHCYJIbTalluen
K IIPEeroJIaBaTerto.

5. B ocHOBHOM 4YacTu paboThl OOJIBLIIOE BHUMAHUE CIEAYET YIEIUTh TIITyOOKOMY
TEOPETUYECKOMY OCBELICHHIO OCHOBHBIX BOIPOCOB TEMBI, NPABHIBHO YBS3aTh TEOPETUUYECKUE
TIOJIOKEHHS C TIPAKTHKOW, KOHKPETHBIM (DaKTHUYeCKUM U IU(POBBIM MaTEPUAIIOM.

6. B pedepare 06s13aTeIbHO OTpaXkaeTcs UCIIONIb30BaHHAS JIUTEpPATypa, KOTOpast sIBJISETCS
3aBepIIAIOICH YaCThIO0 PAOOTHI.

7. Ocoboe BHUMaHUE CIIEIYeT YACTUTh OPOPMIIECHHIO.

8. Ilpu 3amute pedepara BoicTaBiseTcs AMPHepeHInpOBaHHAs OIICHKA.

9. PedepaT, HEe COOTBETCTBYIOUIMHA TPeOOBAaHUSAM, MPEABSBIAEMbIM K JAHHOMY BHIY
paboThI, BO3BpAIIaeTcs Ha J0pabOTKYy.

Pecdepats! BeimonHsAOT Ha auctax popmata A4. CTpaHUIBI TEKCTA, PUCYHKH, (POPMYIIBI
HymepytoT. TekcT cneayer nedarars mpudrtom Ne 12 ¢ mHTEpBaIOM MEXIy CTpokamu B 1,5 nH-
TepBaja.

KagectBo pedepara oneHUBaeTCs MO TOMY, HACKOJBKO IOJTHO PACKPHITO COAEpIKaHUE
TEMBI, UCIIOJIb30BaHbl MEPBOUCTOYHHUKH, JIOTUYHOE U TOCIIEN0BaTENIbHOE n3oxeHue. OueHnBa-
€TCS U TPaBWIBHOCTH MOJI00OPa OCHOBHOW M JIOTIOIHUTENILHOW JIUTEPATYPHI (CCHUTKM TIO TIPaBH-
JgaM: (paMWIMK ¥ WHHULKAIBI aBTOPOB, Ha3BaHUE KHMUTH, MECTO M3JIaHUs, U3aTeIbCTBO, I'OJ] U3-
JAaHWs, CTPAHUIIA).

OOBEKTUBHOCTH OLIEHKH pabOThI IpernojaBaTeieM 3aKIIvaeTcsl B ONpPEIeIeHUH ee Io-
JIOKHUTEIBHBIX M OTPULIATEIBLHBIX CTOPOH, 10 COBOKYITHOCTH KOTOPBIX OH OKOHYATEIILHO OIEHU-
BAaeT MpEeJCTaBIeHHYIO paboTy. Ilpu oTpunaTensHOl pereH3un paboTa BO3BpallaeTcs Ha A0pa-
00TKY C OCTIEAYIOUIUM MPEICTABICHUEM Ha MOBTOPHYIO MPOBEPKY C MPUIIOKEHUEM 3aMEUYaHUIH,
C/IEJIaHHBIX TPENOoJaBaTEICM.



C TOuUKM 3peHHs METOJUKHU TMPOBEIEHUS CEMHHAp MpeAcTaBiseT  co0oil
KOMOMHHPOBAHHYIO, HHTETPATUBHYIO (OpMY ydeOHOTO 3aHATHA. JlJi1 TOATOTOBKK M TOYHOTO U
MOJIHOTO OTBETAa Ha CEMUHAPCKOM 3aHSTHM CTYIEHTY HEOOXOJUMO CEpPbe3HO U OCHOBATEIHHO
MOATOTOBUTHCA. JIJIT 3TOTO OH [OKEH yMeTh padoTarh C y4yeOHOW H JOIMOIHUTEIBHON
JUTEpPaTypoid, a TakKe 3HATh OCHOBHbBIE KPUTEPUHU IJIsl HANUCAHHs pedepaTa WIH MOATOTOBKU
JIOKJIa/1a, €CIIM CeMHMHAp MPOXOAMUT B JaHHOH (opme. B KoHIlE 3aHATHS, TOCTE TOJBEACHUS €TO
UTOTOB IpernojaBaTelieM CTYACHTaM PEKOMEHIYeTCs BHECTH W3MEHEHHS B CBOU KOHCIIEKTHI,
OTMETUTh WH(GOPMAIUIO, TPO3BYYABINYI0 B BBICTYIUICHUSX JPYTHX CTYICHTOB, IOIOJHEHUS,
cieNlaHHBIE MIPeToaBaTesieM U He OTpaXXCHHbIE B KOHCIIEKTE.

B ocBoeHWHW NUCIUTUITMHBI WHBATUAAMU U JHUIAMH C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIYyallbHas ydeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

NuauBuayanbHple KOHCYJIbTAIMM IO TPEAMETY SBJSIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYCHUS W YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yYaroIlMMCS WHBAIWIOM WM JHUIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NPH OCYIIECTBJIEHUHN
00pa30BaTeILHOIO MPoUEcca N0 AMCHHUILINHE (MOLYJIIO).

8.1 llepeuenb HGOPMAIIUOHHBIX TEXHOJIOT UM,

B HacTosimiee Bpemst Bce Goisiee BO3pacTaeT poib MH(YOPMAIMOHHO-COLMAIBHBIX TEXHO-
Joruii B oOpa3oBaHMM, KOTOpPbIE 00ECIEeYMBAaOT BCEOOIIYI0 KOMIIBIOTEPU3ALUIO YYallluXcsl U
npernojiaBaTeseil Ha ypoBHe, TO3BOJISIOLIEM PELIaTh CICAYIOIINE OCHOBHbIE 3a/1auu:

— o0ecriedeHne BbIX0/1a B CETh MIHTEpHET Ka)I0ro y4acTHUKA y4eOHOTro mporecca B JIfo-
60€e BpeMs U U3 Pa3InYHbIX MeCT NpeObIBaHMS;

— pa3BUTHE €MHOTO MH()OPMAIIMOHHOTO MPOCTPAHCTBA 00pa30BaTEIbHBIX WHAYCTPHH U
IPUCYTCTBUE B HEM B Pa3IMYHOE BPEMs M HE3aBHCHUMO JIPYT OT Jpyra BCeX y4aCTHHUKOB 00pa3o-
BaTEJIHHOTO U TBOPYECKOTO IPOIecca;

— co3JlaHue, pa3BuTHe U 3((HEKTHBHOE UCIIOIB30BAaHUE YIIPABIIEMbIX HH(POPMAIIMOHHBIX
00pa30BaTeNbHBIX PECYPCOB, B TOM YHCIIE JIMYHBIX IMOJIb30BATEIBCKUX 0a3 U OAaHKOB JAHHBIX U
3HAaHUH y4JalMXcs U MeIaroroB ¢ BO3MOKHOCTBIO TIOBCEMECTHOT'O JJOCTYMA /sl pabOThI C HUMH.

WNudopmanronapie 00pa30BaTeNbHBIE TEXHOJOTHH BO3HUKAIOT TPH HCIOJIH30BAHUEM
CpeACTB HMH(OPMAIIMOHHO-BBIUUCIUTENbHOW TeXHUKH. OOpa3oBaTeNbHYIO cpeny, B KOTOPOH
OCYIIECTBIISIIOTCST 00pa3oBaTebHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH, ONPENENSIOT paboTaroIme
C Hell KOMITOHEHTHI:

— TeXHH4YecKast (BUI NCTIOIh3yEMBIX KOMITBIOTEPHOW TEXHUKU M CPEJICTB CBSI3H);

— MPOrpaMMHO-TEXHHYECKas (IIPOrpaMMHBIE CPEJCTBA MOJACPKKH PeaTu3yeMoi TeXHO-
JIOTUH O0y4YeHHUs ),

— OpPraHU3aLMOHHO-METOYeCcKas (MHCTPYKLUHU yYaIllUMCS U MPErnoAaBaTesIsiM, OpraHu-
3arus yaeOHOTro mporecca).

ITon oOpa3oBaTeNbHBIMUA TEXHOJIOTHUSMHU B BBICIIEH IIKOJE MOHUMAETCS CHCTeMa Hayd-
HBIX W WH)KEHEPHBIX 3HAHWH, a TaK)KE€ METOJIOB W CPEJICTB, KOTOPHIE MUCIIONB3YIOTCS LTS CO3/1a-
HUs, cOopa, mepeaun, XpaHeHus U 00paboTKM MHPOPMALMU B MPEIMETHON 00JaCTH BBICIIEH
mKoJIbl. PopMHpYETCs TIpsiMasi 3aBUCHMOCTDh MEXTY 3(PPEKTHBHOCTBIO BBITOJHEHUS y4eOHBIX
OporpaMM Y CTEMEHbIO MHTETpallid B HUX  COOTBETCTBYIOIIMX  HH(OPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.

WNudopmannonnas obpazoBaTenbHas cpeja MmpeacTaBiseT co0oil nHPOPMAMOHHYIO CH-
CTEMY, OOBEAMHSIOLIYI0 IMOCPEICTBOM CETEBBIX TEXHOJOIMH, IMPOTrPAMMHBIE U TEXHUYECKUE
CpeCTBa, OpraHU3allMOHHOE, METOJMYECKOE U MaTeMaThdyeckoe obecreueHue, MpeaHa3HaueH-
HOE U1 MOBBIIEHNS 3()p(HEKTUBHOCTU U JOCTYITHOCTH 00pa30BaTEILHOTO MPOLEcca MOATOTOBKU



CIEIHAJIUCTOB.

XapakTepHOi YepToil 00pa30BaTEIBHON CpPEIbl SIBISICTCS BO3MOXKHOCTH CTYJIEHTOB H
npenogaBarenieil oOpamatbcsi K CTPYKTYPHUPOBAaHHBIM y4eOHO-METOJUYECKHM MaTepHaliam,
00yJarmuM MYyJIbTUMEIUIHHBIM KOMITJICKCAM BCErO YHUBEPCHUTETA B JIOOOE BpeMs U B JIFOOOH
TOUKe MpocTpaHcTBa. [loMHMMO MOCTYmMHOCTH yueOHOro marepuana, HeoOXOIUMO O0eCHeuUuTh
00y4aeMOMYy BO3MOKHOCTh CBSI3U C MpEIoaBaTeieM, MOJIy4eHHEe KOHCYJIbTAIlUN B OH-JIAWH WK
o d-naifH pexxuMax, a TaK)Ke BO3SMOXKHOCTD MOJTYYEHHUS HHANBUAYAIBHON «HABUTAIllUU» B OCBO-
€HUU TOTO WM UHOTO mpeamera. CTyAeHTHl OyIyT CTPEMHUTHCS K THOKOMY PEKUMY OOydeHUS,
MOJIYJIbHBIM TPOTrpaMMaM C MHOTOYHMCIECHHBIMU TOCTYIUICHUSIMU U OTYHUCIICHUSMHU, KOTOpPHIE
MO3BOJIAT HAKATUTMBATh 3a4ETHBIC €UHUIIBI, CBOOOIHO MEPEBOUTHLCS M3 OJHOTO By3a B APYTroi
C Yy4eTOM MpEeIbIIYIIEro OIbITa, 3HAHUM U HaBbIKOB. [lo-mpekHeMy Ba)KHOM Ui CTYACHTOB
OCTaHETCSl BO3MOKHOCTh JIMYHOTO Pa3BUTHS U MPOPECCHOHATBHOTO POCTa; MPOTPAMMBI MOJTy4e-
HUS CTENICHU M KOPOTKUE KYPChl, BO3MOKHO, OYAYT IMOJIb30BAThCA OJMHAKOBBIM CIIPOCOM; PE3KO
BO3pacTeT MOTPEOHOCTh B MPOrpaMMax MPOPeCCHOHATHLHOrO0 OOYYEHHUs W aCIHUPAHTCKUX IPO-
rpaMMax.

Pa3paboTunky TUCTAHIIMOHHOTO OOpa30BaHUS KOHKPETH3UPYIOT WHIWBHYATU3AINIO
00pa30BaTeNbHOTO MOBEACHUS CIEAYIOIIUM 00pa3oM, CUuTasi, 4YTO B AUCTAaHIIMOHHOM 00Opa3oBa-
HUU HanboJiee SPKO MPOSBISIOTCS YEPThl JTHYHOCTHO-OPUEHTHUPOBAHHOTO CIIOCO0a O0ydYeHUSI:
TMOKOCTh, MOJAYIBHOCTb, JIOCTYIHOCTb, PEHTA0EIbHOCTh, MOOMIIBHOCTb, OXBAT, TE€XHOJOTHY-
HOCTbh, COLIMAJILHOE PABHONPABHUE, UHTEPHALIMOHATHHOCTD.

Baxneiimume nanpasinenus: uHbopMaTu3aluu oOpa3zoBaHusl 3aKI0YAIOTCS B CISAYIOLIEM:

— peanu3anus BUPTyaIbHON WH()OPMAIIMOHHO-00pa30BaTEIIbHON Cpellbl Ha YPOBHE y4ueO-
HOTO 3aBeJIeHUs, PeAyCMaTPUBAIOIasl BRIMOIHEHHE KOMILIEKca paboT MO CO3/IaHUI0 U obecrie-
YEHUIO TEXHOJIOTHU €r0 (YHKIIMOHUPOBAHHS,

— cHCTeMHasi MHTerpanus MHHOPMAIMOHHBIX TEXHOJIIOTHN B 00pa30BaHUHU, MOJAEPKHUBA-
IOIIUX TIPOIIECCHl O0YUEHHs, HAYYHBIX UCCIIEIOBAHUN M OPTaHU3AIMOHHOTO YIIPaBIICHNUS,

— MOCTPOEHUE U PA3BUTHE €TMHOTO 00pa30BaTENFHOTO HH(POPMALIMOHHOTO MPOCTPAHCTBA.

Hagpiku nonb3oBanust ”HGOPMAITMOHHBIMHA TEXHOJIOTHSIMU BKIIFOYAIOT B CEOSI:

— 0a30BbIC HABBIKH (MCIIOJIB30BAHKUE KIABUATYPHI, MBIIIH, IPHHTEPA, onepanuu ¢ daiia-
MU U JUCKAMH);

— BIIJICHHE CTaHJIaPTHBIM MPOTPAMMHBIM obecrieueHreM (00padoTKa TeKCTOB, CO3JaHHe
Tabnui, 0a3 TaHHBIX U T.11.);

— HCIIOJNIb30BAHME CETEeBBIX MPWIOKEHHN (PIEKTPOHHOW TmouThl, MHTepHeTra, BeO-
Opay3epoB).

Takum 00pa3oM, HAKOIUICHHBIN OMBIT MPUMEHEHHUs] MH()OPMAIIMOHHBIX M JHUCTAHIIMOH-
HBIX TEXHOJIOTMH B Y4EOHOM MpPOIECCe B PA3IMUHBIX BapUAHTAX IO3BOJISIET TOBOPUTH 00 Orpe-
JIEJICHHBIX TPEUMYIIEeCTBAaX MOJ00HBIX (hOpM OpraHHU3aIMK Y4eOHOTO Mpoliecca:

— CTaHOBHTCSI BO3MOKHOHM MPUHIMITMAIEHO HOBAsi OpraHU3aIis CaMOCTOsITEILHON pabo-
TBI CTYJIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTh Yy4eOHOTO TIpoIiecca;

— Y CTYJEHTOB MOSBJISETCS TONOJHUTENbHAS MOTUBALIMS K IO3HABATEILHOU JESATEIbHOCTH;

— IOCTYITHOCTh YYEOHBIX MAaTEPHAJIOB B JIIO00E BpEMSI;

— BO3MOXXHOCTh CAMOKOHTPOJISI CTENIEHU YCBOEHMS MaTepualia Mo KaxJA0W TeMe Heorpa-
HUYEHHOE KOJIMYECTBO Pa3s.

CrnemyeT OTMETHTH, YTO TI0 MEpe HAKOIJIEHHUS 00pa3oBaTeNbHBIX HHPOPMAIIMOHHBIX pe-
CYypCOB JHMCTAHIIMOHHBIC TEXHOJOTUU 3aMyT TOCTOMHOE MECTO B 00pa30BaTEIHLHOM TMPOIIECCEe
By3a, U CTaHET BO3MOXXHBIM (DOpMHpOBAHHE HA WX OCHOBE PA3HOTO YPOBHS MPOTPaMM MOJTO-
TOBKH U MEPETIOATOTOBKH CIICIIHAIACTOB.

8.2 [lepeuenb HeE0OXOAUMOI0 MPOTrPAMMHOIO O0ecTeYeHusl.

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



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

3. IlporpammHoOe o0ecrieueHue Uil OpraHU3aluy YIPaBIIeMOro u 0e30MacHOro JOCTyIa
B MHTEpHET.

4. IlporpamMmMHOe obOecrieueHue sl 0e30macHON pabOThl Ha KOMIbIOTEpE — (pailIOBBIiA
AQHTUBHUPYC, MOYTOBBIA aHTHBHUPYC, BEO-aHTUBUPYC M CETEBOM IKPaH.

8.3 llepeuenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubanoreunas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. Madopmarmonnas cuctema «EIHOE OKHO JOCTyIa K 00pa30BaTEIIbHBIM pecypcamy:
http://window.edu.ru/window

3. PyOpuKoOH — KpynHEeHIIHii SHIMKIIONeqnYecKuii pecype MuTepHera:
http://www.rubricon.com/

4. AHHOTUPOBAHHBIN TeMaTH4eCcKui karanor HTepHeT pecypcoB no gpusuke:
http://www.college.ru/

5. Karanor Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. bonbas HaydHast OnbIMoTeKa:

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

7. EcrecTBeHHO-HAaY4HbIN 00pa30BaTEIbHbIN OPTAIL:
http://www.en.edu.ru/catalogue/

8. Texuuueckast OMOIMOTEKA:

http://techlibrary.ru/

9. dusnueckast SHITUKIONEINS

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

10. Axagemuk — CiioBapy ¥ SHIIMKIIOTIENH HAa AKaJIEMHKE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJIECHUsI 00pa3oBa-
TeJBLHOT0 NMpPoIecca No JMCUUILINHE (MO1YJII0).

Vcmemmnas peanmm3anusd npeunoJaBaHus JUCHUIIIIMHBI «Duzuka HaHOPAa3MECPHBIX CUCTEM»
mpeJnoaraeT Halnyrue MUHUMAJIbHO He0OX0IMMOT0 AJIs peain3alui MporpaMMbl OakaaaBpHa-
Ta TIEPEYHS MAaTePUATbHO-TEXHUIECKOTO 00CCIICUCHHS:

— JIEKIIMOHHBIEC ayIUTOPUH (000PYAOBaHHBIE BUICOMPOCKIIMOHHBIM 000PYIOBAaHHEM IS
MPE3CHTAINA, CPEJICTBAMU 3BYKOBOCIIPOU3BEACHMSI, SKPAaHOM, U IMCIOIIHE BBIXO B VIHTepHET);

— HaJM4ue HeoOXOIMMOTO JIMIIEH3HOHHOTO IPOrpaMMHOT0 o0ecTieueHus (oneparuoHHas
cucrema MS Windows XP; uaterpupoBannoe oducHoe npunoxenue MS Office).

[Ipu ucnonp30BaHUU SIEKTPOHHBIX W3IaHUN BY3 JOJDKEH O0ECHEYUTh KaXKJIOro 00yda-
IOIIETOCS BO BPEMsI CAaMOCTOSITEIILHOM TIOJITOTOBKH Pab0YMM MECTOM B KOMITBIOTEPHOM KJIacce C
BbIX0I0M B IHTEpHET B COOTBETCTBHH ¢ 00BEMOM M3Y4aeMbIX TUCIUTLINH.

MarepuanbHO-TeXHHYECKOe 00ecriedeHne JUCIUITITMHBI
(MOIy7Isl) ¥ OCHAIIEHHOCTh

1. | Jlekunonusle 3anatus | Jlekuuonnas ayautopust Ne227, ocHalleHHas Mpe3eHTaIu-

OHHOW TEXHHUKOH (MPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK)

Y COOTBETCTBYIOLIUM NporpaMMHbIM obecnieuenueM (I10).

Ne Bun pabor

2. | JlabopaTopHbIe Xumnueckas ngabopatopust HOLL «/ICCH» Ky6I'VY, ykom-
3aHATHS IUIEKTOBaHHAs CIICHUAIN3UPOBAHHBIM 000PYZIOBaHHEM, Me-
0€JIbI0 U TEXHUYECKHUMH CPEICTBAMU 00yUEHUs
3. [IpakTHyeckue Ayautopus Ne230.

3aHATUA
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http://window.edu.ru/window
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http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/

I'pynnoBsie Aynutopus Ne230.

(MHIUBHTYATIBHBIC)

KOHCYJIbTaIHH

Texkymuii KOHTPOIIb, Aynutopust Ne230.

IPOMEXKYTOUHAs

aTTecTauus

CamocrosTenbHas Kabuner Ne204 mis camMocCTOSTENbHOW pabOThI, OCHAIICH-

pabota HbIi KOMIIBIOTEPHON TEXHHMKON C BO3MOXHOCTBIO MOAKIIIO-
yeHus K cetu «HTepHeT», NporpaMMoON SKpaHHOIO YBEJIH-
YEeHUs1 U 00eCHeueHHBbIH JOCTYIIOM B JIEKTPOHHYIO MH(pOP-
MaIMOHHO-00pa30BaTEeIbHYIO CPEAY YHUBEPCUTETA.




