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1 Henu u 321244 U3yYeHUs1 AUCHUILINHBI (MOIYJIs).
1.1 Ilessb 0OcBOEHMS TUCHUNIMHBI.

Heap aucuunmanHbl: GOPMUPOBAHUE Y CTYIACHTOB CHCTEMAaTHYECKHX 3HAHUH 00 OCHOBHBIX MPUH-
UIax MOCTPOCHUS U (PYHKIIMOHUPOBAHUS MPUPOJHBIX U UCKYCCTBEHHBIX OMOHAHOCHUCTEM, BCEX ACIEKTOB
MOJTyYeHUs, CBOWCTB U MPUMEHEHUsT HAHOOMOMATEPHAJIOB, & TAKXKE M3y4YeHUE METOAMK, KACAIOIIMXCS JTaH-
HBIX TPEIMETOB JUCIUILTUHBI U IOTy4YEeHUE COOTBETCTBYIOIINX HABBIKOB.

1.2 3agaun AUCHUILINHEL,

— U3yYEHUE TEOPETUUYECKUX OCHOB MOCTPOCHUS, PYHKIIMOHUPOBAHUS, OOPAOOTKHU ¥ MPEACTABICHHUS
NPUPOIHBIX U HCKYCCTBEHHBIX OMOHAHOCUCTEM;

— WU3YYCHHE TEOPETUYCCKUX M MPAKTHUECKUX ACTICKTOB TMOJYyYEHUS, CBOMCTB M MPUMEHEHHUS HAHO-
OmomaTepuasos;

— U3y4eHUE METOINKHU UCCIEAOBaHUS U (DYHKIIMOHATLHOTO Ha3HAUCHUSI HAHOOMOMAaTEPUAIIOB;

— YMEHHUE aHAIM3HPOBAThH, APT'YMEHTHPOBAHHO BBIOMPATh M PEATM30BbIBATh TCOPETUUYCCKUEC U TIPAK-
TUYECKUE ACTICKTHI TIOJYyYCHHS, CBOMCTB U MPUMEHEHUSI HAHOOMOMATEPHAJIOB;

— BIIQJICHUE HEOOXOJUMBIMHU MPUEMaMU TTOCTPOCHUS, 00pabOTKU, (PYHKIIMOHUPOBAHHUS, U TIPEICTAB-
JICHUS IIPUPOIHBIX M UCKYCCTBEHHBIX OMOHAHOCHCTEM.

1.3 MecTo AucuunjinHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Jucuumnuna «MeToabl uccieqoBaHusl OMOHAHOCHCTEM» Kak ydyeOHas NHUCUUIUIMHA SIBISIETCS CO-
cTaBHOM yacThio O0ka b1.B./IB «/lucuumiunel (Moaynu) 1o BeIOOPY» y4EOHOro IjIaHa U OTHOCHUTCS K Ba-
PHATHUBHOM YaCTH JUCHUILUIMH mpodeccronanpHoro mukia (b1.B.J1B.08.02). JIuciuminaa «MeToabl uecie-
JIOBaHUs OMOHAHOCHCTEM» 0a3UpPyeTCs Ha 3HAHWUU JUCHUIUIMH YHHUBEPCUTETCKOTO Kypca: HEOPraHWYECKOU
XUMHUH, aHATUTHYECKON XUMHH, (PU3NYECKON XUMUH, DJICKTPUUECTBA U MarHeTu3Ma, (PM3MKH HaHOpa3Mep-
HBIX cucTeM. OCBOCHUE AUCHHUILTUHBI «METOAbl UCCIIeIOBAaHUS OMOHAHOCHCTEM ITO3BOJUT BBITYCKHUKAM
OpUEHTUPOBATHCS B pa3paboTkax OMOHAHOTEXHOJOTMYECKUX YCTPOHCTB PA3IMYHOTO (YHKIIMOHATHHOTO
Ha3HaueHus. Ha OocHOBe 3TOM MUCHMIUIMHBI BO3MOXHO NMPUMEHEHHE PEe3yJIbTaTOB OOYYEHUsS CTYACHTaAMHU
MIPU MOATOTOBKE BBIMTYCKHBIX KBATH(PUKAIIMOHHBIX PaboT.

Nzyuenne nucuuruimmabl « MeToabl UCClieTOBaHNs OMOHAHOCHUCTEMY BKJIOUAET ayJUTOPHBIC 3aHATHS
CO CTyIEHTaMH (JIEKIIMH, TaOopaTopHble pabOThI), TPYNIOBBIE U MHAUBHUAyalbHbIE KOHCYIbTAIINH, HAMKCAa-
Hue pedepaToB, YCTHBIC TOKJIA/IbI, CAMOCTOATEIBHYIO pabOTy CTYJEHTOB ¢ y4eOHOI uTepaTypoi, Hay4HbI-
MM UCTOYHHKAMHU.

1.4 Ilepeyenb MiIaHMpyeMbIX pe3yJIbTATOB O0y4YeHHMs MO JUCHHUILIMHE (MOYJII0), COOTHECEeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTeJbHOH NPOIPaAMMBI.

N3yuenune naHHON yuyeOHOM AMCHMIUIMHBI HalpaBlieHO Ha (popMupoBaHHE y OO0ydaromuxcs cieny-
101X 001enpodecCHOHAIBHBIX U MPO(ecCHOHATBHBIX KOMIETEHITHH

Nn- Conepsarue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
Ne JIEKC P 00yYaroImuecs 10JKHbI
KOMIIETEHIINH
IL.I. | KOMIIe- .
(nnm e€ yacTH) 3HaTh yMeThb BJIAJeTh
TEHIIUU
1 OIIK-5 | cTryneHT o0nazaeT | TEOPETUUYECKHUE | UCIIOIH30BaTh Ha | MPUEMaMH
CMOCOOHOCTBIO ~ BBI- | OCHOBBI I0- | IPAKTHKE OC- | IOCTPOEHHSI,
SIBJIATh €CTECTBEHHO- | CTPOCHHUS U | HOBHBIE TpHEMBI | 00pabOTKH,

HAy4YHYIO0 CYIIHOCTH | ()YHKIMOHUPO- | IIOCTPOEHUs, 00- | GYHKIMOHHU-
npoOyieM, BO3HHKA- | BaHUs, MpHEMbI | pabOTKH, (QYHK- | poBaHUS, H
IOUMX B XOJ€ Mpo- | OOpabOTKM ¥ | HIMOHUPOBAHUSA, | MpEACTaBIe-
(eccruoHanbHOU Jesi- | PEeACTaBICHUS | U MPEJICTaBICHUs | HUSL TIPUPOA-
TENbHOCTH, TIPUBJE- | IPUPOJHBIX W | IPUPOJHBIX M | HBIX U HCKYC-




NH- B pe3ynbrate u3ydyeHus: yaeOHOU AUCHUTUIMHBI
Ne IIEKC Conepaxarue 00ydJaronmecs J0JKHbI
LI | KoMIte- | \ oM CTCHIMH
B (unm e€ yacTH) 3HATh yMeTh BJa/1eTh
KaTh JJISl UX PEIICHUS | HCKYCCTBEHHBIX | HCKYCCTBEHHBIX | CTBEHHBIX
COOTBETCTBYIOLIHH OnoHaHOCHCTEM | OMOHAHOCUCTEM | OMOHAHOCH-
¢buzuko- CTEM
MaTeMaTHYeCKU ar-
napar
2 I1K-2 CTYAEHT  00JaJaeT | TEOPETUYECKUE | aHAIU3UPOBATh, | HABBIKAMU
CIOCOOHOCTBIO  ap- | U TpaKTH4e- | apryMEHTUPO- aHaIn3a u
I'YMEHTHPOBAaHHO CKHME€ aCHEKThl | BAHHO BBIOMpATh | apryMEHTH-
BBIOMpAaTh W pealu- | MOIydeHHUs, U PEAIM30BbIBaTh | POBAHHOTO
30BBIBATh HA MPAKTU- | CBOMCTB U | TEOpETHYECKUe U | BeIOOpa Teo-
Ke 3 PEKTUBHYIO | TPUMEHEHHS IIPAKTUYECKUE pETUYECKUX U
METOAMKY JKCIEepHU- | HAaHOOMOMaTe- | acleKThl  IOJy- | paKkTU4e-
MEHTQJIBHOIO HCCJIe- | pUaIOB, METO- | YEHHUs], CBOMCTB M | CKUX  acCIeK-
JIOBaHUS MApaMETPOB | IUKY MX HCCIIe- | IPUMEHEHUs TOB  IOJIyYe-
u XapaKTePUCTHK | IOBAHUS U | HaHOOWOMAaTepu- | HUsI, CBOWCTB
npubopoB, cxeM, | QyHKIMOHANb- | aJOB, METOJIUKY | U  IpUMEHe-
YCTPOMCTB M YCTaHO- | HOTO Ha3Haye- | UX  MCCIeAOoBa- | HUA HaHO-
BOK DJIEKTPOHHUKHU U | HUA HUS U (QyHKUMO- | GMoMaTepua-
HAHO3JIEKTPOHUKH HaJIbHOT'O Ha3Ha- | JIOB, a TaKXe
pasuYHOro  (yHK- YEeHUs METOAMKaMHU
LIMOHAJILHOTO Ha3Ha- UX HUCCIeNo-
YeHUs BaHUs u
byHKIIHO-
HaJIBHOTO
Ha3HAYCHUS

2. CTpyKTYypa M cofiep:KaHue JMCHUIIHHBI.

2.1 Pacnpenesnenne TPy10€éMKOCTH JMCHMILJIMHBI 110 BUIaM padoT.

OOmiast TpyA0EMKOCTh JUCIUIUTHHBI cocTaBisieT S 3au.ea. (180 yacoB), nx pacmnpeneneHne o BUaam

paboT mpeAcTaBIeHO B TabIuIe

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (dacer)
7
KonrakTHas pa6ora, B TOM YHcCIe: 72,3 72,3
AyauTOpHBIE 3aHATHS (BCEro) 64 64
3aHATHA IEKIIUOHHOTO TUIIA 32 32
3aHATHS CEMUHAPCKOTO TUNA (CEMUHAPHI, TPAKTUICCKHUE 3aHsI-
THS) B B
JlaGopaTopHblie 3aHITHS 32 32
HNHas kKoHTaKTHAas padora: 8,3 8,3
Kontposs camocrosrensHoil padotsl (KCP) 8 8
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeibHas padoTa, B TOM 4HcJIe: 72 72
KypcoBas pabora - -
[TpopaboTka yueOHOro (TeOpeTHUECKOro) MaTepuaia 32 32
[TonroroBKa K 3amuTe JIAOOPATOPHBIX paboOT 20 20
ITonroroBKa K TeKyIeMy KOHTPOJIIO 20 20




KoHTpoJib: 35,7 35,7

NMOATOTOBKA K 3a4€Ty U IK3aMeHY 35,7 35,7

OO0masi Tpy10eMKOCTh | 4ac. 180 180
B TOM YHCJIe KOHTAKTHasi padoTa 72,3 72,3
3ad4. el. 5 5

2.2 CTpyKTYypa QM CHUILIMHBI:

Pacnipesenenne BUIOB yueOHOW pabOThI M UX TPYJAOEMKOCTH MO pa3/einam AUCIUILIHHAL.
Pa3nenbl (TeMbl) TUCHUIUIMHBI, 3y4aeMbie B 7 cemectpe (ounas ghopma):

KomnunuectBo uacoB

Ne | HammeHoBaHue pa3zeiioB (Tem) AyRMTOPHAA Bueayurop-
Bcero pabota Hasi paboTa
JI I13 JIP CP
1 2 3 4 5 6 7
1 BBenenue: HaHOOMOTEXHOJIOTHS 12 4 3 8
1 OMOHAHOTEXHOJIOTHUS
5 bruomakpoMosiekysnbl  Kak ~ Co- 10 5 B 8
CTaBIISIONIME HAHOMHPA
HanoGunorexHonmorun Ha OCHOBE
3 |CTPYKTYpBl U CBOMCTB MOJEKYI 22 4 8 10
JIHK
4 Camocbopka mpUpoJHBIX OHOJIO- 10 5 B 4
TUYECKUX HAaHOCTPYKTYP
5 [Ipumenenue cO0pok M3 OHOMO- 16 5 8 5

JICKYJI B HAHOTCXHOJIOT N

[IpumMeHeHne MOCTHXKEHUH OHo-
6 |HAHOTEXHOJIOTHMH B MEIUIIMHE W 14 2 8 4
B JIPYTUX 00IacTIX

buopeakTopsl 1 OGHOKaTanIU3aTO-

7 24 6 8 10
pBI B HAHOTEXHOJIOTHSIX

8 [TpoGnema Ge30macHOCTH HAHO- 8 2 B 6
MaTepUaIOB U HAHOTEXHOJIOTHI
ITepcnexTHBEI HAaHOOMOTEXHOJIO-

g |Hepeme 00HOTEXHOIIO 12 2 B 10
iy ¥ OMOHAHOTEXHOJOTHH
b €e U PHUCKH HAHOOHOJIO-

10 YAy © p 8 2 _ 6
TUYECKON PEBOJIOIUT
Hm n naune:

020 O OucCyuUnIuUHe 136 30 30 72

[Tpumeuanue: JI — nekuun, [13 — npaktuueckue 3anstus / cemunapsl, JIP — nabopatopusie 3anarus, CP —
caMOCTOsTeNIbHAs padoTa.

2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIIIHHBI:

2.3.1 3ausaTHA JeKIIHOHHOI0 TUIIA

Ne HaunmenoBanue T e () dopma TEKYIIEro
paszzena (Tembl) KOHTPOJIA
1 [BBenenue: HaHOOUMO- |[Kiaccuueckasi OMOTEXHOIOTHSI: TIPOMBIIII- KB
TEXHOJIOTUS M OMO-  [JIeHHOE MPOU3BOACTBO UCIOJIB3YET OHOJIO0-
HAHOTEXHOJIOTUS rudeckue cuctembl. CoBpeMeHHast OMoTex-
HOJIOTHS: OT IIPOU3BOJICTBEHHBIX MIPOLIECCOB
0 HOBBIX METOA0B JICUCHUA. COBpeMeHHaSI




GI/IOTGXHOHOFI/IHI IIoaAX04dbl , OCHOBAHHBIC Ha
WCTIOJIb30BAHUH aHTUTEN, (EPMEHTOB U
HYKJIICMHOBBIX KHCJIOT. buonanorexuono-
THsl: Ha CTBIKE HAHOTEXHOJIOTUU B OHMOTEX-
Honorun. HanMonexkymnspHas Xumusi 1 O1o-
XUMUSL: TEOPETUIECKUE OCHOBBI caMocOop-
k. CaMocOOpKa HAHOCTPYKTYP: CIEIYIO-
nMe dTarbl. B3anMonpoHuKHOBEHUE OMO-
JIOTUU U HaHoTexHonoruu. Coyeranue 6I/IO-
HAHOTEXHOJIOTUHM ¥ HAHOOWOTEXHOJIOTHH.
HanoOnoHMKa ¥ )KHUBBIE CHCTEMBI KaK TIPO-
TOTUIIBI HAHOTEXHOJIOTHIA.

buomakpomonexysl
KAK COCTaBJISIIOIINE
HaHOMUpa

Bbromakpomosnekynbl (0HONOIMMEpPHI): HYK-
JIEMHOBBIE KUCIIOTHI, OCJIKH U MOJIMcaxapu-
nbl JIHK kak HOCUTENb U XpaHUTEIb FEHe-
TH4YecKor nHdopmaruu B kietke. OcoOeH-
HocTH cTpyKTypsl PHK, ee pons B camom
JPEBHEM HAHOTPOU3BOCTBE IJIAHETHI.
CtpykTypHas opranuzanus 1 QyHKIHHA
6enkoB. Camoopranuzanusi 1 MoaAu(pHUKaAIII
6enkoB Onuromepusanus u arperamus 0el-
koB. OOpazoBanue 6ETKOBBIX HAHOKOM-
iekcoB KoHcTpynpoBanue HaHOCTPYKTYp
Ha OCHOBE OEJIKOB.

KB Ta

Hano6unorexHnomoruu
Ha OCHOBE CTPYKTY-
PBI U CBOWCTB MOJIe-
kyn JJTHK

CsoiictBa JIHK, ncrnosnb3yemble B HAaHOTEX-
HoJyorusix. CamoyBoeHue (ayToperuinka-
uust) JAHK. 'ubpunuzanms HyKIeMHOBBIX
KHCJIOT, €€ MPaKTU4eCKOe IPUMEHEHHE.
AMIuMUKaIUs MOJIEKYI HYKJICHHOBBIX
KHCJIOT, €€ MPaKTUYeCKoe pumeHenue. Oc-
HOBHBIE MTOJIXO/IbI K CO3/ITaHNI0 HAHOKOH-
CTPYKIMHA Ha OCHOBE HYKJIEMHOBBIX KHCIIOT
Hanoxonctpykuuu Ha ocHose JJHK u Gen-
KOB.

KB

CamocOopka npu-
POIHBIX OMOIOrUYe-
CKUX HaHOCTPYKTYpP

ITpoueccsl camocOOpKU 1 caMOOpraHn3a-
U B OMOJIOTHH.

Opranu3zanus 6akTepruaIbHbIX S-CIOEB.
CamoopraHnusanus BUPyCOB.
Camoopranuzanus GochonunuIHeIx MeEM-
OpaH.

HuTuaThle 371eMEeHTHI IIUTOCKENeTA.
HykienHOBbIE KUCIOTHI: HOCUTENIN TeHETHU-
4yeckoi nHpopmanuy.

Ounurocaxapu/ibl ¥ MOJIMCaXapuIbl: ere
OJIMH KJIacC OMOTOINMEPOB.

AmuioniHble GUOPHILIBI - OUOJIOTHYECKHE
HAHOCTPYKTYPBI, 00pa3yromuecs MmyTeM ca-
MOCOOpKH.

[TayTuHa 1 1IeNK - IpUPOAHBIE HAMOJICKY-
JsipHBIe COOPKH U3 GUOPMILISPHBIX OEIKOB
PuGocoma - konBeliep 11151 cOOpKH OEIKOB.
CroxHbIe MAIIMHBI JUIA pealn3aluy reHe-
THYecKoro koxaa. [Iporeocoma — cucrema
KOHTPOJIsl KauecTBa OeskoB. bruosjornueckue

KB




HaHOJABUTATCJIIN: KHHC3WH U JTUHCHUH. I[py-
T'N€ HAHOJABUTI'ATCIIN: KT'YTUKU U PECHUYKHU
HoHHbIC KaHAJbI: CeICKTUBHBIC HaHOIIOPEI.

[Ipumenenue cO0pok
13 OMOMOJIEKY B
HAHOTEXHOJIOTUH

[IpumeHneHne cOOpok U3 OMOMOJICKYII B
HaHoTexHoJioruu. [Ipumenenue S-cioeB B
HaHonuTorpaduu. [IpousBoacTBo HaHOTIPO-
BOJHUKOB ¢ nomotibio JJHK. AMunonansie
(buOPUILIBI KaK MaTPUILIBI 1711 IPOU3BOICTBA
HAHOIIPOBOIHUKOB.

Mertannu3zanus XuMHYECKd MOIU(DULIIPO-
BaHHBIX aKTUHOBBIX (hraMeHToB. [Iprme-
HEHUE MeNTHUIHBIX HAHOTPYOOK.
bakrepuodaru kak HOBble OMOMaTEPHAIIBL.
[IpumeHeHne nMenTHUAHBIX MaTpPHUIL U1t OUo-
MuHepanu3auuu. [IponzBoacTeo
KOMITO3UTHBIX HEOPraHMYECKUX HaHOMaTe-
puanoB. IlpumeHenne OHMOMUHEpaNIU3aLUU
B HAHOTEXHOJIOTUHU.

KB

IIpumenenue no-
CTHKEHMI OMOHAaHO-
TEXHOJIOTMH B M€EIH-
LMHE U B IPYTHX 00-
JIACTSIX

CoBeplilIeHCTBOBaHHE JIEKAPCTB 34 CUET
HaHOKpUCTAUIOB. HaHOKOHTENHEPHI 115
JOCTaBKH JIEKAPCTB U CIIEIU(PUIESCKOTO CBSI-
3bIBaHus. [[puMeHeHne HaHOITPOBOJHUKOB
111 Onosorn4YecKkoi nerekuu. [lpumene-
HUE MATKOU

autorpaduu B 6uorexnonoruu. Konrpa-
CTUPYIOIIME MarHUTHbIE HAHOMATEPUAIbL."
Cenbckoe X0351UCTBO € IPUCTABKOM

HaHO-. HaHOTEXHOI0rMM U BOAHBIE pECyp-
cel Hanokocmeruka. Mcnonb3oBanue cou-
HEYHOM DHEPIuH.

KB

buopeakropsl u
OMOKaTaIU3aTOPHI B
HaHOTEXHOJIOTUAX

®epMeHTHI (OMOIOrHYeCKHe KaTalu3aTophl)
KaK MPUPOIHbIE HAHOOOBbEKTHI. [Ipumene-
Hue GEpPMEHTOB.

MukpoopranuzMel 6HOpeaKkTopsl (hepMeH-
ToB. bropeakTopsl B mpou3BoACcTBE OHO-
toruusa. [lomyuenne HaHowacTul B
€CTeCTBEHHbIX Onopeakropax. bakrepun-
OMOpeaKTOph! YIPABISAIOT MPOLIECCAMU
KHU3HEIEATEIIbHOCTH U 3J0POBbEM YEJIOBE-
Ka. buopeakTopsl B KOCMUYECKHX IOJIETAX.

KB

[Tpobnema 6e3omac-
HOCTH HaHOMAaTepH-
aJIOB ¥ HAHOTEXHO-
JIOTUI

q)I/ISI/IKO'XI/IMI/IquKl/Ie OCHOBBI ITOTCHIINUAIb-
HBIX PUCKOB ITPH MTPOU3BOJICTBE U UCTIOIb-
30BaHUU HaHOMaTepuaoB. [Ipumeps! TOK-
CHYECKOTO BO3/ICHCTBUSI HAHOMATEPHUAJIOB.
COHI/IaIII)HI)IC 1 OTUYCCKHUEC ACIICKThI HAHO-
6100€30I1acCHOCTH.

KB

[lepcrieKTHBBI HAHO-
OMOTEXHOIIOTUY U
OMOHAHOTEXHOJIOT U

Hano61oTeXHOMOrMY ¥ HAHOMETUIIMHA.
[IepBbIe OCTHKEHNS B HAIIPABIIEHHOM
TPaHCIIOPTE JIEKAPCTB.
HanoOunoTexHonoruu B AMarHoCTUKE BU-
PYCHBIX UH(DEKUUH, MOTyYSeHUN U IPHUMe-
HEHHUH HUCKYCCTBEHHBIX aHTHUTEN. MenunuH-
CKHM€ UMIUIAHTAThl HA OCHOBE HAHOTEXHOJIO-
ruil. TkaHeBast UHXKECHEPHUSL.

KB




10 |byaymiee u pucku  |3aKiIOUUTENbHBIE KOMMEHTapuu: Oymyiiee KB
HaHOOMOJIOTUYECKON M PUCKU HAHOOMOJIOTHYECKON PEBOJIOIIHH.
PEBOIIOIHIH

KB — oTBeTHI Ha KOHTPOJIBLHBIE BOIIPOCHI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
CorylacHO yueOHOMY TUIaHY 3aHATHUS CEMHHAPCKOTO THIIA IO Y4eOHOH auciuIinHe «MeToasl uc-
cliefioBaHUs] OMOHAHOCHUCTEM) HE TPEAYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHS.

B ocHoBe IMOCTPOCHUMA na6opaT0prlx 3aHATHH 110 JUCHUITIIINHE «MCTOI[I)I HCCICOOBAHUA OMOHAaHO-
CHCEM) JIXKHUT IOCIEA0BATECIILHOCT IIOATAIIHBIX JCHCTBUI HCCIeA0BATEIIS IO IJIaHUPOBAHUIO, ITOATOTOBKE,
CHUHTE3Y U IIPOBECACHUIO I/ICCJ'IGI[OBaHI/Iﬁ CBOMCTB 6I/IOHaHOCI/ICTCM, AHAJIN3Yy MMOJYUYCHHBIX JaHHBIX.

Ne | HaumenoBanue pazziena | HaumenoBanue nabopatopHbIX padboT ®dopma TeKyLIero
KOHTPOJIA
1 2 3 4
1 Hano6uotexHonoruu «Kocmuppl. I'enetndeckast Tpancdopma- 3amura JIP

Ha OCHOBE CTPYKTYpBI U | LIUsI IPOKAPUOT»
cBorictB Mosiekyn JIHK

2 | Ilpumenenue cOopok u3 | «MeTamum3anus XUMUIECKA MOTUPHIIH- 3amura JIP
OMOMOJIEKYJI B HAaHO- | POBAaHHBIX AKTUHOBBIX (PMIIAMEHTOB
TEXHOJIOTUU

3 | [Ipumenenue poctuxke- | «CHHTE3 MOHOKJIOHAJIBHBIX AHTHUTEN 4Ye- 3amuTa JIP

HUM OMOHAHOTEXHOJIO- | JOBEKAY.
MU B MEIULMHE U B
JPYTUx obnacTix

4 BropeakTopsl M OUOKa- «bakTepun-6MopeakTopel B TpoIeccax 3amura JIP
Tanu3aTopel B HAHO- KU3HCACATCIIBHOCTH .
TEXHOJIOTUSIX

Jlaboparopubie paboTs! BeimonHAIOTCS B HOLL «/luarHocTuka CTpyKTYphl M CBOICTB HaHOMAaTepHa-
noB» Ky0aHCKOT0 Tocy1apCTBEHHOTO YHUBEPCUTETA.

B pesynbrare BhIOMHEHHS 1a00paTOPHBIX paboT y CTyIeHTOB (OPMHUPYIOTCS M OLIEHUBAIOTCS TpeOye-
Mbie ®I'OC u OOII st nanpaBnenus 11.03.04 DnexTpoHurka U HaHOAJIEKTpOoHHUKA TTpoduiia «HanoTexHO-
JoTuu B dNeKkTpoHuke» kommerennuu — OIK-2, ITK-3, TTK-8.

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX PadoT (IIPOEKTOB).

CornacHo y4eOHOMY IUIaHy 1O JAHHOM JAUCLUIUIMHE HE MPEAyCMOTPEHBI KypcOBble paboThl (IPOEK-
THI).

2.4 TlepeyeHb yueOHO-MeTOANYECKOT0 OOecrnedeHHs IJIsI CAMOCTOATE]bLHOH padoThl 00y4alro-
IIMXCH MO JMCUUILTHHE (MOIYJII0).

[Tepeuenpb yueOHO-METOAMUECKOTO 00ECTIeYeHHST JUCIIUTUTUHBI

110 BBITTOJIHEHUIO CAMOCTOSITEIIbHON paboThI
[IpopaboTka yue6- MeToandeckne yKa3zaHHs M0 H3Y9EHHIO TEOPETHYECKOTO MaTepHaia, yTBep)KICH-
HOTO Hble Kadeapol paguou3nKu U HAHOTEXHOJIOTUH, mpoTokoia Ne 7 ot 20.03.2017.
TEOPETHYECKOTO
marepHasa

No Bung CP




[ToaroroBka k 3a- |MeToaudecKue yKa3aHusl 110 BRIMOJTHEHUIO Ta00OPATOPHBIX paboT, YTBEPKACHHBIC
2. |mute nabopatop- |kadeapor paarnoGu3nKN 1 HAHOTEXHOJIOTHH, MpoTokoi Ne 7 ot 20.03.2017.
HBIX paboT

Y4eOHO-MeTOInYeCKHEe MaTepHallbl Ul CAMOCTOATEIBHON paboThl 00yJaromUXCs U3 YUCIIa MHBAJIU-
JIOB U JIUI] C OIPaHUYEHHBIMH BO3MOXHOCTIMHU 3710poBbsi (OB3) mpenocrasnstorcs B popmax, agantupo-
BaHHBIX K OTPAHUYCHUSM X 370POBbS M BOCIPUATHS HH(POPMAIIHH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIist JiL ¢ HapyIIeHUsIMHU CIIyXa:

— B IIe4aTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO alapaTra:

— B IieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepevYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA 00y4aroIIuXcsl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns dopmupoBanusi npohecCHOHANBHBIX KOMIETEHIMI B MPOLIECCE OCBOCHHS AMCUUIUINHBI HC-
HOJIb3YETCSl TEXHOJIOIHs Mpo(ecCHOHATBbHO-PA3BUBAIOILEI0 OO0Y4YEeHHUs, MpeAyCMaTpHUBAIOIasi HE TOJIBKO
nepeaayy TeOpEeTHYECKOro MaTepralia, HO U CTUMYJIMPOBAHUE U Pa3BUTHE MPOAYKTUBHBIX MTO3HABATEIBHBIX
JeMCTBUI CTYEHTOB (Ha OCHOBE IICHUXOJIOTO-NEJaroru4eckoil TeopuM IMO3TAnHOrO (OPMHUPOBAHUS YM-
CTBEHHBIX JICHCTBHI). AKTHBH3AallMM M WHTEHCU(UKAIMH MMO3HABATEIBHOTO IMPOLEcca CIOCOOCTBYIOT HC-
I0JIb30BaHUE MEJarOrn4ecKoil 3BPUCTUKU U MOJETUPOBaHHUE POOJIEMHBIX CUTYyalUH.

B npouecce npenopaBanus JUCHUILUIMHBI UCIIOJIB3YIOTCS CIIEYIOIINE METO/IbI:

— JIEKLUY;

— JIOMAIIIHKE 3a/laHus;

— npoOIeMHBbIE 3aaHNus;

— MHIBUIyaJIbHbBIE PAKTHYECKUE 3a/IaHUS;

— KOHTPOJIbHBIE ONPOCHI;

— myOnuYHas 3amuTa 1abopaTOpHBIX padoT;

— KOHCYJIbTALlUU MpenojaBaTeiei;

— camocTosITeNTbHas paboTa CTY/IEHTOB (M3y4YeHHE TEOPETHUECKOT0 MaTepuaia, MoAroToBka K Jado-
PaTOPHBIM 3aHSTHUSM, BBIOJHEHHE TOMAIITHUX padoT, MOJrOTOBKA K OMPOCY U 3a4EeTy).

B pamkax 1mabopaTOpHBIX 3aHSATHIA MPUMEHSIOTCS METOABI MPOSKTHOTO OOYyUEHUs, MCCIeI0BATEb-
CKHE METO[Ibl, TPEHUHTOBble ()OPMBI, METOJ KOHKPETHBIX cUTyauuil. B mporecce caMocTosITeIbHON nes-
TEJIEHOCTHU CTY/ICHTHI OCBaWBAIOT M aHATM3UPYIOT MEPEIOBON HayYHO-NUCCIIEAOBATEILCKUH OITBIT, HCIIOJIB3YS
UMEIOIYIOCS JINTEPATypPy U UHPOPMALIMOHHbIE TEXHOJIOTHH, 3HAKOMSTCS ¢ OCHOBHBIMU HaYYHBIMU >KypHa-
JIaMH TI0 BOIIPOCAM M3y4YeHHs (PU3NKO-XUMHUYECKIX CBOHCTB HAHOCTPYKTYP Pa3UYHBIX THUIIOB, BBICTYMAIOT
C JIOKJIaJIaMu TIepe]l OJHOKYPCHUKAMH, HAaKaIlIMBAlOT Oara)k 3HaHUH, MOJE3HBIX I BHIIIOJHEHUS BBITYCK-
HOM KBaNU(PUKAITMOHHOMN pabOTHI.

ConpoBoXk/IeHHE CaMOCTOATENbHON pabOThl CTYEHTOB TaKXKe OPraHW30BaHO B CIEAYIOIIUX (op-
Max:

— MoApOOHOE U3yYEHHE HEKOTOPBIX Pa3/IesIOB TUCIUILIMHBI ITOCPEACTBOM U3YUYEHUSI PEKOMEHIyeMOit
JIOTIOJTHUTEIbHOM JINTEpaTypHI;

— MoApoOHOE M3yYeHHE HEKOTOPBIX pa3AesioB AUCIUILUIMHBI OCPEICTBOM MOJATOTOBKU COOOIICHUH,
Ipe3eHTalNi, TyTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAllUU Il pa3bsICHEHUS! MPOOJIEMHBIX MOMEHTOB MPHU CAMOCTOSTEIbHOM pPAaCIIMPEHHOM
U3YYEHHUH Pa3/IeioB UCIUTUINHBL

OcHoBHBIE 00pa30BaTeIbHBIE TEXHOIOTHH, UCIIOIb3YEMbIE B y4€OHOM MPOLIECCe:

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— 00CyKIeHHEe CI0KHBIX BOPOCOB U IIPOOIIEeM;

— MIPUMEHEHHUE METO0/Ia KOHKPETHBIX CUTYallUuH.



HHTepakTuBHBIE 00pa30BaTE/IbHbIE TEXHOJIOTUH: HE PEIYCMOTPEHBI.
JInst i1 ¢ OrpaHUYEHHBIMU BO3MOYXKHOCTSIMU 3/10POBbsI IPELYCMOTPEHA OPraHU3alMsl KOHCYJIbTalui
C MCIOJIb30BAaHUEM 3JIEKTPOHHOM MTOYTHI.

4. OueHOYHbIE CPeCTBA I TEKYIIero KOHTPOJIS yCIeBAeMOCTH U MPOMEKYTOYHOH aTTecTa-
107078

O1eHOYHBIMU CPEJICTBAMH JIJISL TEKYILIETO KOHTPOJISL YCIIEBAEMOCTH SIBJSIIOTCS: OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI, 3alIUTa Ja00PaTOPHBIX paboT.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /1JIsl MPOBEAeHUs TEKYIEro KOHTPOJIs.
4.1.1 KoHTpoJibHbIe BONPOCHI MO Y4eOHOii mporpaMmme

B npouecce moAroToBKM U OTBETaM Ha KOHTPOJIBHBIE BOIIPOCHI (POPMUPYIOTCS U OLEHUBAIOTCA Tpe-
oyembie ®I'OC u OOII nns nanpasnenus 11.03.04 DnexTpoHnKa 1 HaHOAIEKTpoHHKA npoduist «HanoTtex-
HOJIOTHH B JIeKTpoHuKe» komrereHuu — OIK-5, TTK-2.

Hwxe npuBoasTcst mpuMepsl KOHTPOJIBHBIX BOIIPOCOB JUIsSE paboUeil mporpamMmel.

Paszoen 1

1 MakcuManbHOE pa3pelieHrne CBETOBOrO MUKPOCKOIA MPY UCTIOJIb30BAaHUU CBETAa BUJIMMOTO JIHaria-
3oHa He npesbimaet 200-350 uM. PaccuuTaiiTe mpenen TEOPETUYECKOTO pa3pelieHus CBETOBOIO MUKPOCKO-
14, UCTIOJIb3YIOIIETrO YAbTPaPHOIETOBOE OCBELICHUE.

2. Kakue BUIbI 3JIEKTPOHHOW MUKPOCKOIIUU UCTIONB3YIOTCS MTPH N3YUYE€HUH OMOJIOTHYECKIX 00BEK-
ToB? Kakoll pe3ynbTar OHU O3BOJISIOT MOIYYUTh?

3. YKaxxuTe, Ha KaKOM YPOBHE OCYIIECTBIISIETCS MPOIECC BUA000pa30BaHUsI.

Pasoen 2

1. Mosnekyiibl 6eJIKOB, BHIIOTHAOIMUX (DYHKIMIO KJIETOYHBIX PELIENTOPOB, JOKAIU3YIOTCS B KJIETOU-
Holl MeMOpane. OOBSICHUTE YK€ U3BECTHBIE BaM TPYIHOCTH B M3YYCHUH TMIEPBUYHON, BTOPHYHON M TPETUY-
HOW CTPYKTYPBI MOJIEKYJ OEJIKOB-PELENITOPOB KIETOUHOIM MeMOpaHnsl. [Ipennoxure cBoe perieHue npooie-
MBI MIPEOOJICHUS dTUX TpyAHOCTelH. OOOCHYHTE Ballle MPEAJIOKEHHUE.

2. OnumuTe 0COOEHHOCTH (PYHKIIMOHUPOBAHUS OEIKOB-TIEPEHOCUHUKOB.

3. Kakum 00pa3oM npUMEHSIOT HAHOOMOCEHCOPBI AJIsl AMAarHOCTUKY 3a001eBaHUl?

Pazoen 3

1. OnacHOCTh HAHOYACTHII OKCHJIa BAaHA NS, TPOHUKAIOIINX B XKMBOW OpraHK3M, 00YCIOBIICHA UX
CHJTbHO BBIPQYKEHHBIMU KaTaJTUTHYCCKHUMHU CBOMcTBaMH. HaHOYAaCTHIIBI CITOCOOHBI BHI3BIBATH 00Pa30BaHHUE
OH-panukanoB, KOTOPbIC OKUCISIOT JIUIHIBI, B TOM YHUCIIE JIMTTUIbI OMOJIOTHYECKIX MEMOpPaH U Iia3ma-
JeMMbI KiIeTKH. Ha30BUTE opraHou sl KJICTKH, QYHKIIMHA KOTOPBIX MOTYT HapyIIAThCS MPH MO aHUH B
KJICTKY HAHOYACTHII OKCcHJIa BaHausl. Kakue QyHKIIMK KIeTOUHOW MeMOpaHBbI (T1a3MaieMMbl) MOTYT TIpe-
TepIieBaTh U3MEHEHUS NP MPOHUKHOBEHUH B KJIETKY HAaHOYACTHUI[ OKcHa BaHaausa? OObsICHUTE, KAKUM 00-
pa3oM MOXET MOBIUSATH Ha OMACHOCTh HAHOYACTHUI] BaHA U OEJIKOBasi «KOpOHa», KoTopas chopMUpOBaIach
BOKPYT HHX JI0 IPOHUKHOBEHHUS B KJIETKY.

2. YTo mpOUCXOIUT C HAHOYACTHIIAMHU, KOTOPBIC IIPOHUKAIOT Yepe3 TKAHEBO-KPOBSHOW Oapbep?

3. Kak ckaspIBaeTCs Ha KMBOM OpraHM3ME PEryJIAPHOCTh BBEICHHS HAHOYACTHI[ B HEOOJBIINX J10-
3ax?

Pasoen 4

1. B xoze uccnenoBaHuil yueHble OOHAPYKHIN, UTO YIIIEPOJHbIE HAHOTPYOKH OKa3bIBAIOT Ha KU-
HICYHYIO MaJlouKy naryonoe BinusiHue. Ha 7-8 cyTku KynbTHBHpOBaHUS OaKTEpUil C yIIIepOJHBIMU HaHO-
TpyOKamMu coJiep>KuMoe OaKTepHATbHBIX KJIETOK BBITEKAJIO MOJTHOCTHIO, M OT OaKTEepUil 0OCTaBaIach TOJIBKO
CIUTIOIIEHHAs KJIETOYHAs CTEHKA. Y YEHbIE 3aCOMHEBAIIUCH B TOM, UTO KOHKPETHO HETATUBHO MOBJIMSIIO Ha
OaKTepHii: yriepos Kak XMUMHYECKOe BEIIECTBO MIIH K€ caMa 110 ce0e CTpYKTypa B BUJIe HAaHOTpYOKu. Kak
pa3BesiTh COMHEeHHs yueHbIX? Kakue HOBbIe BellecTBa (MaTepralibl) MOTPeOYOTCs ISl TOATBEPKAAIOIINX
(onpogepraronux) onbIToB? CocTaBbTe COOCTBEHHBIN MJIaH SKCIIEPUMEHTAIBHOTO PEIIEHUS TPOOIEMBI.



2. 3aBUCHT JI1 OMACHOCTh HAHOYACTHUIL OT UX KOHKPETHBIX pa3MepoB?

3. Kak o6pasyercs 6eakoBasi «<KOpOHa»

Ilepeuens yacmeii komnemenyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

OIIK-5: 3HaTh TEOPETHUYECKHUE OCHOBBHI MOCTPOCHUS M (DYHKITMOHUPOBAHMSI, TTPUEMBI 00paOOTKH U
MPEJICTABICHUS MPUPOJHBIX U UCKYCCTBECHHBIX OMOHAHOCHCTEM; YMETh HMCIIOJIb30BATh HA MPAKTHKE OCHOB-
HBIE MIPUEMbI TOCTPOCHUsS, 00PabOTKH, PYHKIIMOHUPOBAHHUSA, U MPEICTABICHUS PUPOIHBIX U UCKYCCTBEH-
HBIX OMOHAHOCHCTEM.

[IK-2: 3HaTh TeopeTHuyecKrue U MPAKTUYECKUE ACHEKThI MOJYYEHHs, CBOMCTB M MPUMEHEHHUS HAHO-
OuomarepHasoB, METOIUKY MX HCCIEIOBaHUS U (PYHKIIMOHAIBHOTO Ha3HAYCHUS

Kpumepuu oyenxu:

OreHKa «3a4TE€H0» CTABUTCS, €CIU MPOJAEMOHCTPUPOBAH JOCTATOUYHBIH YPOBEHB 3PYIUPOBAHHOCTH
CTYJCHTA, BBIBOJIbI U HAOIIOJIEHUSI CAMOCTOATEIbHBI, COOJIIO/IEHA KYIbTypa YCTHOTO U MUCBMEHHOTO U3JI0-
JKEHUS MaTepualia v B IEJIOM IMPOJIEMOHCTPUPOBAHEI 3HAHUS M YMECHHSI HEOOXOIMMBIX KOMIIETEHITUH.

OrneHka «He 3aYTeH0)» CTaBUTCS, €CJIM CTYICHT HE MOXKET JaTh IpaBWIbHBIE OTBETHI Ha 80% Bompo-
COB WJIM HE COOJIOACHBI XOTS OBl 2 U3 OCTABIIMXCS TPEOOBAHUH.

4.2 DoHJ 01IEHOYHBIX CpPpeacCTB AJisl MIPOBEACHUSA HpOMe)KyTO'lHOﬁ aTreCcranmuu.

4.2.1 Bonpochl, BHLIHOCMMbI€ HA IK3aMeH MO0 JUCHHIInHE «MeToabl HccieI0BaHUsI OHOHAHOCH-
cTeM» JIJIsl HANPaBJIeHNs MOATOTOBKM JIs HanpaBJjeHust noaroroBku 11.03.04 DyekTpoHUKAa M HAHO-
3JIeKTPOHUKA Npoduisa «HaHOTEXHOJI0THH B 3JIEKTPOHUKE).

BOl'[pOCbI AJIS MOATOTOBKHU K 3K3aMEHY

1. I[IpencraBieHue o )KUBOM KIIETKE; CTPOEHHUE U (PYHKIIUU OpPTraHesll, IPUHIUII CAaMOOpraHU3auu
JKUBOTO.

2. bakrepuu, 3yKapruOoThl, MHOTOKJIETOUYHBIE OpPIaHU3MBI.

3. HykiienHOBbIE KHCIOTHI: KJIacCU(PHUKAIUs, CTPOCHHE, CBOMCTBA.

4. ITpupoaHbIe HAHOCUCTEMBI B XpaHEHHUH, BOCIIPOM3BEACHNH U PeaH3alluy TeHETHIECKOW HHPOP-
MalllH KJIETKH.

5. Crpykrypa u pynkiuu 6enkoB. OyHKIMM, BRIMOTHIEMbIE O€TKaMH, pa3HOOOpa3ue aMUHOKHCIIOT,
BXOJISIIUX B COCTaB Oenka.

6. YpoBHU OCIIKOBOWM OpraHU3aIliy, METO/Ibl UCCIIEIOBAHUSI PA3JIMUHBIX YPOBHEH OopraHu3anuu 0eJ-
KOBOH MOJIEKYJIBI.

7. IlepBuuHas cTpykTypa Oeika, HOCTTPAHCISIIMOHHBIE MOIU(DUKAIUH.

8. BropuuHast u TpeTHuHas CTPyKTYyphbl OejKa, MpoOieMbl IPaBUIBHOTO CBOpAaYMBaHUs O€IKOB, 60-
JIe3HH, 00YCIIOBJICHHBIC HETIPABUIILHOM YITaKOBKOM Oelka.

9. IlpencraBieHne 0 YETBEPTUUHOU CTPYKTYPE U UCIOIb30BAaHUE YETBEPTUUHOU CTPYKTYPBI JUIs
paciMpeHusi BO3MOKHOCTEH PEryJIsLUU U 7S BBIOJIHEHNS MEXaHUYeCKUX QyHKIMHA. benku coenuuuTennb-
HBIX TKaHeH (KOJIJIareH), MeXaHU3Mbl PErYIALUN MEXaHUUECKOW MPOYHOCTH.

10. M1O31HBI, KHHE3UHBI U AMHEUHBI KaK TPUMEPBI BHICOKO CHEIMATN3UPOBAHHBIX O€IKOB-
HaHOMOTOPOB, 00€CIeYNBAIOIINX BHYTPUKIETOUHBIN TPAHCTIOPT M OMOJOTMYECKYIO OBMKHOCTb. Bo3-
MO>KHOCTH HCITIOJIb30BaHUS OEJIKOB-MOTOPOB ISl pEIICHUS HEKOTOPBIX 3a7jauy HAHOTEXHOJIOTHH.

11. YrneBoasl. MoHO-, osiuro- u nosaucaxapuabl. OCOOEHHOCTH CTPYKTYPBI, CIOCOOBI MTpeCTaBIe-
HUs. BO3MOKHOCTH HCITIOJIb30BAHUS MTOJINCAXAPUIOB B KAUE€CTBE HAHOOMOMAaTEpHAJIOB.

12. Jlunuael. Knaccugukanmst 1 ocoOEHHOCTH CTPYKTYpbl. HaHOCTPYKTYpBI, 00pa3zyemble JIUIua-
MU. MOHOCTION, MULIEIUTBL, TUOCOMBI. [lepCreKTUBHOCTH 71 1iefiell HAaHOTEXHOIOTHH.

13. buomemOpanbl. OCOOEHHOCTH CTPOEHUSI M OCHOBHBIE (DYHKIIUH.

14. ®epmenTsI - 6Kk ¢ 0coboi pynkiueit karanuza. OCHOBHBIC TPUHITUIIBI CTPYKTYPHI (DEPMEHTOB
U 0COOCHHOCTH (DePMEHTATUBHOTO KaTajau3a.

15. AxTuBHBIH LEHTp pepMeHTa, CaMOOPTaHU3YIOLIASCS U BBICOKOOPTaHW30BaHHAsA (QYHKIIMOHAIN-
3UpOBaHHAs HAHOYACTULIA M HAHOMAIIIMHA.

16. ButamuHbl 1 KOQEPMEHTBI, UX Y4acTHE B KaTaJlu3e.

17. MonexkynsipHbli AU3aiiH U U3MEHEHHE CeU(UIHOCTH (PEPMEHTOB, HAHOTEXHOJIOTUYECKHUE 3a-
JTa4¥ U TIEPCIEKTHUBBI.



18. Pazmepnblie 3QdeKThl B HAHOAMAMA30HE B OETKOBOM KaTaiin3e. OepMEeHTHI B MEMOpaHaxX U MEM-
OpaHO-TIOA0OHBIX HAHOCTPYKTYpaX: PEryisiius KaTAIUTUYECKUX CBOMCTB M OJINTOMEPHOTO COCTaBa pa3Me-
POM MaTpHIIbI.

19. CtpykTypHBIH U (HYHKIIMOHATBHBIN aCTIEKThl OMOHAHOTEXHOJIOTHH.

20. IIpuauun camocOopku. Vcronb30BaHre OMOCTPYKTYP C YHUKAIBHOM reOMETpHel B Ka4ecTBE
TEMIUTIATOB JJIsl IOJy4YeHUsI HAHOMATEePHAJIOB M HAHOCTPYKTYP (IIOJIy4eHHE HAaHOMIPOBOIOB, HAHOTPYOOK U
HAHOCTEP>KHEH U3 METAJIJIOB, IPOBOAIINX IOJUMEPOB, OIYIIPOBOAHUKOB, OKCHOB U MarHUTHBIX MaTepH-
anoB ¢ ucnonb3zoBanuem JJHK, BupycHbix gactui u 6enkoBbIX (pUIaMEHTOB).

21. Co3nanue 1ByMEPHBIX HAHONIATTEPHOB U TPEXMEPHBIX CBEPXCTPYKTYp ¢ ucnoib3zoBanueM JJHK,
S-cioeB, BUPYCHBIX YACTHI] U JTUTIOCOM.

22. VlckycCTBEHHBIE METO/IbI CAaMOOPTaHU3alMY B HaHOIMana3oHe. buopyHkunonansanys HaHOMA-
tepuanoB. OOIIMe METO/1bl KOHBIOTAIIUU HAHOOOBEKTOB ¢ Onomosekynamu. Crenuduaeckoe CpoaCcTBO He-
KOTOPBIX OMOMOJIEKYJI K HAHOOOBEKTaM.

23. HanoGuoaHanuTuueckue cCucTembl. Micropust pa3BUTHS COBPEMEHHBIX OMOAHAIUTUYECKUX CH-
CTEM.

24. buocencopsl. OCHOBHBIE TIOHATHS, 00JIaCTH MPUMEHEHUS. 'Y 3Hatomue" 3JIeMEHTh OMOCEHCOPOB:
(epMEHTBI, HyKJIEMHOBbIE KUCIIOThI, aHTUTEJIA U PELIETITOPHI, KIETOUYHbIE OPraHeIbl, KJIETKH, OPTaHbl U
TKaHu. 25. "JleTekTupyromue 31eMeHThl" 6rnoceHcopoB. Pu3nuecKre OCHOBBI PETUCTPALIMK CUTHAIA.

26. Tunbl 6MOCEHCOPOB: ANEKTPOXUMHUUYECKUE, TIOTYITPOBOJHUKOBBIE, MUKPOIPaBUMETPHUUECKHE,
OTITOBOJIOKOHHBIE, TOBEPXHOCTHBIE TIa3MOHBI, TU(PPAKIIMOHHBIE PEIIeTKH, HHTephepoMeTpruiecKue, MUK-
PO- ¥ HAHOMEXaHUYECKHUE.

27. HanoOmoaHaIuTHYECKHUE CUCTEMbl HA OCHOBE HAHOPA3MEPHBIX MOTYNPOBOJHUKOBBIX U METAaJI-
JUYECKUX CTPYKTYP (KBAaHTOBBIE TOUKH, MOJICKYJISIPHBIC "TIPY>KHHBI'", THTAHTCKUE HEJIMHEHHBIE ONTHYECKUE
3¢ dexTsl Ha MOBEpXHOCTH HaHOUYacTUI] MeTaiuioB ? SERS, MeTob! (hepMeHTaTHBHON U aBTOMETAIIIOrpa-
¢uu u np.). [lpumenenue 1 neneit 3K0J0rn4eckoro MOHUTOPUHTa U MEIMKO-0MOJIOTHYECKUX UCCIIE0Ba-
HUH.

28. HanoOmoaHanuTHYECKHE CHCTEMBI HA OCHOBE CKaHUPYIOMIEH 30HI0BON MHUKPOCKOIIHH.

29. ObnacTy MpUMEHEHHS] HAHOTEXHOJIOTUI [T Pa3BUTHUS IPUHLIUITUAIBHO HOBBIX METO/IOB AHATHO-
CTHKH U JiedeHUsI 00JIe3HEN YeJI0BEKa: UCIOIb30BaHNE HAHOMATEPUAJIOB JUIsl aJpECHOM JTI0CTaBKU JIEKap-
CTBEHHBIX MpEnapaToB U T€PareBTUUYECKUX T€HOB, BU3yalIU3allui TaTOMOP(OIOTHYECKUX CTPYKTYp, Mpe-
0J10JICHUs1 OapbepOB OMOCOBMECTUMOCTH U JIp.

30. HaHOTEXHONIOTMH OTKPBIBAIOT HECKOJIBKO HOBBIX BO3MOKHOCTEN Il BO3JEHCTBUS HA JKUBBIE CH-
ctembl. OTHOM U3 TaKUX BO3MOXKHOCTEH SIBJISIETCS TOUHAs aJipecHasi 10CTaBKa OMOJIOrMYeCKH-aKTUBHBIX
BEIIIECTB BHYTPb KJIETKH. MUTOTEXHOJIOTHS — 3TO METO/, O3BOJISIOIINI 10CTAaBIATh TpeOyeMble BEIeCTBa
B KJIETKY C TOYHOCTBIO /10 HECKOJIBKUX HAHOMETPOB BO BHYTPEHHIOI0 MEMOpaHy MUTOXOHIpHil. MeTo 1o3-
BOJISIET KOHCTPYHUPOBATh JIEKAPCTBEHHBIE NMpenapaThl HA OCHOBE JUMO(QUIBHBIX KaTHOHOB. Pa3paboTka Ta-
KHX TPeraparoB, a TAK)KE UCCIEI0BAHUE UX PU3NKO-XUMUYECKUX CBOMCTB M OMOJIOTHYECKOM aKTUBHOCTHU
UMEIOT PsiJl YHUKAIbHBIX 0COOCHHOCTEM.

31. KBanToBast XuMHs B UCCJICOBAHUH 3JIEMEHTAPHBIX aKTOB OEJIKOBOT'O KaTaIn3a.

32. MarHuTHbIE€ HAHOYACTHUILIBI KAK HOCUTEJH JIEKAPCTBEHHBIX CPE/ICTB; eppOMarHUTHbBIE OCJIKU U
¢depmeHThl. broanekTpokaTains — yCKOpeHHEe 3IEKTPOAHBIX MTPOLIECCOB U UX MCIOIb30BAaHUE B pa3paboTKe
HAaHOOMOCEHCOPOB.

33. buokaranus v SHepreTUKa — OMOTOTUTMBHBIC SJIEMEHTHI.

34. buoanexTpokaraaus — npsimMasi KOHBEPCUs XMMHUECKON SHEPTUH B AJIEKTPUUECTBO.

35. buokaTanus U 9KOJIOTHS — pa3sIo’KeHUE CYNEepIKOTOKCUKAHTOB. PazpaboTka MeTofa perucrpanuu
B3aMMO/ICHICTBUI aHTUT'€H-aHTUTENO C UCIOIb30BaHUEM (DEPMEHTATUBHOIO CUHTE3a MOJIMMEPHBIX HAHO-
cTpyKTyp. MccnenoBanne BO3MOKHOCTH PErUCTPAlMH POTYKTOB peakliui B HAHOMETPOBOM JHarna3oHe (¢
ucnojb3oBanrueM ACM).

36. ®U3UKO-XMMHUYECKHE OCHOBBI MOTEHIIMAIBHBIX PUCKOB IMPH MPOU3BOICTBE U HCIIOJIb30BAHUU
HaHOMAaTEpHaJIOB.

OIIK-5: 3HaTh TEOpETHUYECKHE OCHOBBI MOCTPOCHUS U (PYHKIIMOHUPOBAHUS, MPUEMbl 00pabOTKU U
NpEeJCTaBICHUs TPUPOIHBIX U UCKYCCTBEHHBIX OMOHAHOCHCTEM; YMETh HMCIIOJIb30BaTh HA MPAKTHKE OCHOB-
HbIE TIPUEMBI TIOCTPOCHHUS, 00pabOTKH, (PYHKIIMOHUPOBAHMSI, U MPEICTABICHUS MPUPOIHBIX U UCKYCCTBEH-
HBbIX OMOHAHOCUCTEM; BIIAJETh IPHUEMaMU MOCTPOEHUs, 00pabOTKH, (YHKIIMOHUPOBAHUS, U MIPE/ICTABICHUS
HPUPOIHBIX U UCKYCCTBEHHBIX OMOHAHOCHCTEM.



[1K-2: 3HaTh TeOpeTHUYECKUE M MPAKTUUYECKUE ACTEKTHI MOJYYECHHUs, CBOWCTB U MPUMEHEHHs HaHO-
OuomarepHuaaoB, METOAMKY UX MCCIEI0BAHUA U (DYHKIIMOHAIBHOTO Ha3HAYEHUs; YMETh aHAJIM3UPOBATh, ap-
TYMEHTHPOBAHHO BBIOMpAaTh W PEATM30BHIBATH TEOPETUYECKHE M MPAKTUYECKHE AaCHEeKThl MOIYYEHUs,
CBOWCTB M NMPUMEHEHUS HAHOOMOMATEPUAIOB, METOAUKY MX HCCIENOBaHUA U (PYHKIIMOHAJIBHOIO Ha3Haue-
HUS; BJIAJIETh HaBBIKAMH aHAM3a M apTyMEHTHPOBAHHOTO BBIOOpA TEOPETHUYECKUX M MPAKTUYECKUX aCHECK-
TOB TOJY4€HUs, CBOWCTB U IMPUMEHEHHUs HaHOOMOMATEpUalloB, a TaKXKe METOJUKAMH MX HCCIIEIOBAaHUS U
(YHKIMOHATIBHOTO HA3HAYCHUS.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

denepanbHOE TOCYAaPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOC YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs

«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET»
(®I'bOY BO «KyoI'Y»)

Kadenpa pagnodusuku u Hanorexunonoruid 11.03.04 DnekTpoHUKa U HAHO-
aneKTpoHnKa («HaHOTEXHOIOTHH B 3JICKTPOHHKE»)

Jncuunianaa «MeToabl HccJIeTIOBAHUS OMOHAHOCHCTEM)

SK3AMEHAIIMOHHBIM BUJIET Ne 1

1. MHOrOoypoBHEBOCTb OpraHU3alUuH )KUBBIX CUCTEM.
2. OCHOBHBIE HAIIPABJICHUS Pa3BUTHA HAHOOMOTEXHOIOTUH.

3aB.kadenpoii

panuo(U3NKN 1 HAHOTEXHOJIOT Ui Koneiros I'.®.

Onenka 3HaHUHN Ha dK3aMEHE IPOU3BOIUTCS IO CIENYIOIIUM KpUMeEpPUsIM.

— OTMETKa «OTJIUYHO» BBICTABJISETCS CTYACHTY, €CJIM OTBET IMOJHBINA, IPAaBUIbHBIN, CAMOCTOSITENb-
HBII, MaTepual U3JI0KEH B ONPEIECIEHHON JOIMUECKOH MOCIEI0BATEIbHOCTH IEMOHCTPUPYETCS MHOTOCTO-
POHHOCTB MO/IX0JI0B, MHOTOACTIEKTHOCTh 00CYXK/I€HUS MPOOIeMbl, YMEHUE apTyMEHTUPOBATh COOCTBEHHYIO
TOUYKY 3pEHMUS;

— OTMETKAa «XOPOLLI0» BHICTABISETCS CTY/AEHTY, €CJIM OTBET MOJHBIA U MPABUIbHBIN Ha OCHOBE H3Y-
YEHHBIX KOHILIENINN U TEOPUH, MaTepUal U3JI0KEH B ONPEAEIEHHON JIOTHYECKON MTOCIIEI0BATEIBHOCTH, IIPU
3TOM JIONTYCKaIOTCS HECYIIECTBEHHbIE OIIMOKN MIJIM TPAKTOBKU CUTYaIUH;

— OTMETKa «YAOBJICTBOPHTEJIBHO» BbBICTABIIIETCA CTYAEHTY, €CIM OTBET IOJHBIA, HO AOIYIIEHA
CYILIECTBEHHAs! CMBICIOBAsI OLIMOKA MIJIM OTBET HEMOJIHBIN, HECBA3HBIN, HE MIPOSABISIOTCA YMEHHs 000011aTh,
aHaJTM3UPOBaTh, (HOPMYITUPOBATH BBIBOIBI;

— OTMETKA «Hey0BJIeTBOPHUTEIbLHO» BHICTABISETCS, €CJIM OTBET OOHAPYKUBAET HE3HAHUE OCHOBHO-
r'o cofiep KaHusl y4eOHOro MaTrepHara.

OneHoyHble CpeicTBa JIJIsl MHBAIKMIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0pPOBbSI BBIOU-
paroTcs ¢ Y4eTOM UX WHAMBHIYaTbHBIX ICUXO(PHU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOAWMOCTH MHBAJIUIAM M JIMIAM C OTPaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/I0pPOBbS MPEI0-
CTaBJISIETCA JOTIOJIHUTEIbHOE BpeMsl [Tl TOATOTOBKH OTBETA Ha 3a4eTe;

— TIpY IPOBEICHUH NPOLIEAYPhI OLIEHUBAHUS PE3YyIbTaTOB O0YUEHHUSI MHBAIMAOB U JIMIl C OTPAaHUYEH-
HBIMU BO3MOXKHOCTSIMHU 37I0POBbSI MPEAyCMaTPUBAETCS MCIOJIB30BaHUE TEXHUYECKHX CPENICTB, HEOOXOAu-
MBIX UM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOEHHOCTSMU;



— IIpU HEOOXOAMMOCTH JUT O0YYAIOLIUXCS ¢ OTPAHUYCHHBIMH BO3MO>KHOCTSMU 3/I0POBBSI M MHBAJIU-
JIOB TIpOLIeAypa OICHHWBAHHS PE3YJIHTATOB OOYUEHHS IO JUCIUILIMHE MOXKET MPOBOIUTHCS B HECKOJIBKO
ATAIOB.

INporienypa oneHNBaHUS PE3yAbTATOB OOYUECHUSI HHBAIUIOB U JIUI] C OTPAHUYEHHBIMI BO3MOKHOCTSIMU
3I0pPOBbSI 110 JUCHMIUIMHE (MOYJIIO0) MpeaycMaTpyuBaeT NpenocTaBieHne nHpopmanuu B popmax, aganTupo-
BAHHBIX K OPaHUYEHUSIM MX 37I0POBbSI M BOCTIPUSITHUS HH(POPMALIIH:

JUist T ¢ HApYIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIIeHUSIMH CITyXa:

— B IieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TTepedeHb MOXKeET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTa 00yJalOIINXCS.

5. IlepevyeHb OCHOBHOI U JONOJHUTEILHON Y4eOHOM JIUTEPATYPhl, HEOOXOAUMOM JIS1 OCBOCHUS
AMCUMILIMHBI (MOYJIs1).

5.1 OcHoBHasi 1MTEpaTypa:

1. PeoxonkoB [.U., Jlesuna B.B., [I3umsurypu 3.JI. Hanomarepuansl. YueOHoe mocodue. — M.:
BMHOM. JIa6oparopus 3uanuii, 2010. — 365 c.

2. Tlponecchl U ammapaThl OMOTEXHOJIOTHH: (PepMEHTAIIMOHHBIC ammmapaThl : yaeOHOe mocodue st
akagemuueckoro Oakanaspuara / A. FO. Bunapos [u np.] ; mox pea. B. A. beikoBa. — 2-¢ u3n., nepepad. u
non. — M. : U3marensctBo FOpaiit, 2018. — 275 ¢. — (Cepus : bakamaBp. AkaneMuueckuii Kypc). —
ISBN 978-5-534-07509-0. — Pexxum moctyma : www.biblio-online.ru/book/37C2AEBF-4525-4664-AAD8-
EE2F9B3751FB.

3. OU3HUKO-TEXHOJIOTUYECKHNE OCHOBBI MaKpO-, MUKPO- U HAaHOZJIEKTpOHUKU. bapeionn A.A., Tomu-
muH B.U., [lanoasioB B.W. U3znmarensctBo "®usmarmur". — 2011. — 784 c¢. — Pexum jnocryma:
https://e.lanbook.com/book/5258.

JU11 OCBOEHHS JUCLUIUIMHBI MHBAJIIMJAMH U JIMLAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbS
UMEIOTCS U3JJaHUs B 3JIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEUHBIX cuctemMax «Jlaub» u «¥Opai.

5.2 JlonosHuTebHAs JIUTEpPaTypa

1. Angpuesckuii B.P., Paryns A.B. HanocTpykTypHble MmaTepuansl: ydeOHoe mocobue. — M.:
Academia. 2005. — 187 c.

2. EnuceeB A.A., Jlykamun A.B. @yHKIMOHANbHbIE HAHOMATEpUaJbl : yueOHOe 1MocoOue A BY-
30B.— M.: ®©UUBMATIJIMT. 2010.— 452 c.

3. Crapoctun B.B. Matepuainsl u MeToabl HaHoTexHosorui: yue6. [locobue. — 2-e uzn. — M.: bu-
HoM. JlaGoparopus 3uanuii, 2010. — 431 c.

4. PerxonkoB J[.W., Jleuna B.B., I3umsurypu 3.JI. Hanomarepuanel. YuebHoe mocodue. — M.:
BUHOM. Jlaboparopus 3nanwmii, 2010. — 365 c.

5. Hanorexunonoruu: a30yka mist Bcex / mon pen. YO. 1. Tpetwsikosa; [H. C. AGpamuyk u nap.]. — U3m.
2-e, uctp. u gotm. - M.: ®DUSMATIINUT, 2010. — 365 c.

6. 'yceB A.M1. Hanomatepuainsl, CTpyKTYpbl, TeXHOJIOTHH. — 131, 2-e, ucnp. — M.: ®usmaraur, 2009.
—414 c.

7. Cy3nanes W.II. Hanotexnonorus. ®uU3NKo-XUMHsI HAHOKJIACTEPOB, HAHOCTPYKTYP U HAHOMATEPH-
anoB. — M3n. 2-e, ucnp. — M: URSS. 2009. — 589 c.

5.3. Illepuoauyeckne U3IaHNUS:

1. HayuHo-TeopeTrndeckuii xKypHan «Quzuxa meepoo2o mena»


http://www.biblio-online.ru/book/37C2AEBF-4525-4664-AAD8-EE2F9B3751FB
http://www.biblio-online.ru/book/37C2AEBF-4525-4664-AAD8-EE2F9B3751FB
https://e.lanbook.com/book/5258

HayuHo-Teopernueckuii sxypHai «KypHan IKcnepumeHmanbHol u meopemuieckou Qu3uKu»
Hayuno-teopernueckuii xypHan «/lucoma ¢ KITD»

Hayunslit 0030pHBII )XypHaN «¥Ycnexu gusuueckux HayK»

Hayunbiii 0030pHBIN KypHAT «Ycnexu xumuuy»

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

Nowhkowd

6. Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOMU ceTn «HTEepHeT», HEe00XO0-
JAMMBIX /ISl OCBOEHUS] TUCHHUILINHBI (MOYJIsl).

1. Hayunas anextponHas 6ubaroreka: http://elibrary.ru

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

3. I1oTHOTEKCTOBBIC apXMBBI BEIYIIUX 3aIaIHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii muiatdopme
Hay4HbIX xypHanioB HOUKOH: http://archive.neicon.ru

4. Wudopmannonnass cucrema «EIMHOE OKHO JOCTyma K 0Opa30BaTeIbHBIM —pecypcamy»:
http://window.edu.ru/window

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

6. denepanbHblii 0O0pa3oBaTenbHbIi mopTai: http://www.edu.ru/db/portal/sites/res page.htm

7. Karanor HayuHsIx pecypcos: http://wwwe.scintific.narod.ru/literature.htm

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

9. EctecTBeHHO-HayuHBIH 00pa3oBaTebHbIil moprai: http://www.en.edu.ru/catalogue/

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

7. MeToau4eckne yKazaHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHUIIMHBI (MOAYJIA).

Ha camoctosarensHyto paboTy cTyneHTOB, coriacHo TpeboBanusiM OI'OC BO mo HampaBieHHIO
11.03.04 DnekTpoHWKAa M HAHOAICKTPOHHKA TMpodwis "HaHOTEXHOIOTHS B 3JEKTPOHHKE", OTBOIUTCS 72
gaca CP ot o6mieit Tpymoemkoctd mucuuiuinibl (180 yacos). CompoBOXIeHHE CaMOCTOSTEILHON PabOThI
CTYJCHTOB MOKET OBITh OPTaHU30BAHO B CIICAYIOIINUX (opMax:

— COCTaBJICHUEM MHAMBHUAYAIbHBIX IJIAHOB CAMOCTOSITENIFHOM paOOThI KaXI0TO U3 CTYIAEHTOB C YKa-
3aHUEM TEMBI U BUJIOB 3aHATHH, ()OPM U CPOKOB TIPE/ICTABIICHUS PE3YJIbTaTOB;

— MPOBEJICHNEM KOHCYNbTAlUN (MHAMBUAYAIBHBIX WU TPYIIOBBLIX), B TOM YHCJE C MPUMEHEHUEM
JTUCTAaHIIMOHHOM Cpe/ibl 00yUeHUS.

Kputepuii onenku 3¢(HEeKTUBHOCTH CaMOCTOATENIbHOM pabOThl CTYAEHTOB (OpPMHUPYETCS B XOJIE
MPOMEKYTOUYHOTO KOHTPOJISI MPOIECCa BBHIMOTHEHUS 3aJaHUN U OCYIIECTBISETCS Ha OCHOBE Pa3IMYHBIX
CHoco0O0B B3aMMO/ICHCTBHSL.

B cooTBeTrcTBMU ¢ 3TUM MpU MPOBEICHUU OINEPATUBHOTO KOHTPOJS MOTYT HCIIOIB30BAaThCS KOH-
TPOJIbHBIE BOMPOCHI K COOTBETCTBYIOLIUM pa3jiesiaM OCHOBHOW AUCHUIUIMHBI «DU3MKa HAHOPA3MEPHBIX CH-
CTEM.

KoHTposb ocymiecTBasieTcs NOCpeICTBOM YCTHOIO OMPOCa CTYJEHTOB O OKOHYaHUHU U3YyYEHHUS TEM
y4eOHOM JUCIUTUIMHBI U BBHITIOJIHEHHS TUChMEHHBIX KOHTPOJIBHBIX PaloT.

CompoBoKIeHHE CAaMOCTOSITENILHON pabOThI CTY/IEHTOB TaKKe OPTaHU30BaHO B CIIEAYIOMINX (hopMax:

— YCBOCHHE, JOTIOJHEHNE U BHUKAHUE B pa30MpaeMble pa3eibl AUCITUIUIMHBI TIPU MOMOIITH 3HAHU I
MOJIy4aeMbIX MO CPEJCTBAM U3yUEHHUs PEKOMEHIyEMOU JINTEepaTyphl;

— IIyTeM HamucaHus pedepaTUBHBIX paOdOT U aHATIN3 PE3YNIbTaTa UX OTKPBITOTO JOKJIA/A,;

— KOHCYIIbTalli{, OPTaHU30BaHHBIC AJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPU CaAMOCTOSITEIb-
HOM M3YYCHHUH T€X WJIM MHBIX aCIIEKTOB pa3/IesioB ycBauBaeMol WH(OpMAIUy B TUCITUATIIINHE.

K cpenctBam obecrieueHusi OCBOCHUS TUCHUIUIHHBI «MarHuTHbIE HAHOMATEPHUAIbD) TAK:Ke OTHOCAT-
Cs1 DJIEKTPOHHBIE BAPUAHTHI JOTIOJHUTEIHHBIX YICOHBIX, HAYUHO-TIOMYJIAPHBIX U HAYYHBIX M3AAHHUH 1O JTaH-
HOU JUCLMIUIMHE.

Pexomenpayercs crnenyronuii rpaguk v KaJeHAAPHBIN TIJIaH CAMOCTOATENIbHON PaObO0THI CTYICHTOB 110
yueOHbIM HepemsM (31 Henens):

TunoBble 3a1aHNs 1JIA CAMOCTOATEILHON Pa00THI CTYACHTOB


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/

Cpoxku

Kon- ®opmMma
Ne . BBIIOJI-
Tema nnm 3aganue Texymen padoTs BO MpeICTaBICHUS
TEMBI HEHUS
9acoB pE3yIbTaTOB
(menenn)
1. BBenenne: HaHOOMOTEXHOJIOTHS U OHO- 3 OTBeTHI HA KOH- 3
HAHOTEXHOJIOTHUS TPOJIbHBIE BOIPOCHI
2. | buomakpomMomneKyasl Kak COCTaBJISIONINE 3 OTBeTHI HA KOH- 3
HAaHOMHpA TPOJIbHBIE BOIIPOCHI
3. OTBeTHI HA KOH- 4
HanoOuoTexHOJIOTHH Ha OCHOBE CTPYKTY-
N 10 | TpoJIBHBIE BOIIPO-
pbI ¥ cBoKicTB Mosiekyn JJHK
cul. 3amura JIP
4. | CamocOOpKa TPUPOJTHBIX OHUOJIOTHUECKUX 4 OTBeThI Ha KOH- 2
HAHOCTPYKTYD TPOJIbHBIE BOIPOCHI
5. OTBeThI HA KOH- 3
[Ipumenenue cOOpOK W3 OHOMOJICKYT B
6 TPOJIbHBIE BOIIPO-
HAHOTEXHOJIOTUHU

cel. 3amura JIP

6. - OTBeTHI HA KOH- 2
[IpumeHeHne MTOCTHKEHHI OMOHAHOTEXHO-
4 TPOJIBHBIE BOIIPO-

JIOTWHU B MEQUIIMHE U B IPYTUX 00JIACTIX
b pyT cbl. 3amura JIP

1. OTBeTHI Ha KOH- 4
buopeakTopsl 1 OMOKaTaIM3aTOPBI B HAHO-
10 | TpOJIBLHBIE BOIIPO-
TEXHOJIOTHSIX
cel. 3amuta JIP
8. | [Ipo6iema Oe3omacHOCTH HAHOMATEPUATIOB 6 OTBeThI Ha KOH- 3
Y HAaHOTEXHOJIOTHIA TPOJBHBIC BOITPOCHI
9 I 5 5 OTBeThI Ha KOH- 4
epCIEeKTUBBl HAHOOMOTEXHOJIOTHH U OHO-
P 10 | TPOJBHBIC BOTPOCHI
HAHOTEXHOJIOTUU
10 | bynymee u pHCKHM HaHOOHOJIOTHYECKOMH 6 OTBeTHI HA KOH- 3
PEBOIIOLIUN TPOJIbHBIE BOIPOCHI
HTroro: 72 31

3aHATHSA JeKIIHOHHOI0 THIA SBJISIOTCSA OJHON U3 OCHOBHBIX ()OpM OOYUEHHUS CTYIEHTOB, BO BpE-
M KOTOPBIX CTYJEHTaM IIPEIOCTABISAETCS BO3MOYKHOCTb O3HAKOMHUTBCS C OCHOBHBIMH Hay4HO-
TEOPETUUECKUMHU TOJIOKEHUSMU, TPOOJIEMaM TUCIUIUIMHBI, OJIYYUTh HEOOXOJUMOE HAIlpaBJICHUE U pe-
KOMEHJAIMK ISl CAaMOCTOSATENIbHOW paboThl ¢ yyeOHUKaMH, y4eOHBIMH MOCOOUSMH, TPU MOATOTOBKE K
CEMHUHApPCKUM 3aHATUAM. JIekuus sSBisieTcst pe3yabTaToM KPOIOTIMBOM MOATOTOBKU IPENoAaBaress, u3y-
YeHUs U 0000IIeHUs HayYHOH U yueOHOM auTeparypbl. CTOJb e ycepIHOW 0JKHA ObITh M MOJArOTOBKA
CTYJI€HTa HaKaHyHE JIEKLUHU, IOCPECTBOM M3Y4YEHUsI COOTBETCTBYIOIIEH yueOHOW NUTEpaTyphl, IOBTOpPE-
HUS paHee IPONICHHBIX TEM.

Bo Bpems nexuuu cienyer 3anucarh 1aTy €€ MpOBEACHUs, TEMY, IIJIaH JIEKIUH, BOIIPOCHI, KOTOPHIE
BBIHOCSITCS. HA CAMOCTOSITENIbHOE M3y4eHHE, OTMETUTh HOBUHKHM Y4eOHON M HAy4dHOW JUTEpaTyphl, peKko-
MeH/I0BaHHbIe JIeKTOpoM. CTyneHTaM PEeKOMEHIyeTcs KOHCIEKTHUPOBAaTh €€ OCHOBHbBIE IOJOXKEHHS, HE
CTOUT MBITaThCsl JOCIOBHO 3alMCcaTh BCHO JIEKLHUIO, MIOCKOJIBKY CKOpPOCTb JIEKIIMM HE PAcCUMTAaHA Ha J0-
CJIOBHOE BOCIIPOU3BEICHUE BBICTYIUIEHHS JIEKTOPA B KOHCIIEKTE, TEM HE MEHEE OHa SIBJISIETCS TOCTaTOYHON
JUISL TOTO, YTOOBI CTYZCHT CMOT HE TOJBKO YCBOMTb, HO U 3a(UKCHUPOBATh Ha Oymare CyIIHOCTh 3aTPOHY-
TBHIX JIEKTOPOM IpOOJIEM, BBIBOJBI, @ TAK)KE y3JIOBBIE MOMEHTHI, Ha KOTOpbIe oOpalaerca ocoboe BHUMa-
HUE B X0J€ JeKuu. Ha ekium cTyIeHTy peKOMEHIyeTCsS HMETh Ha CTOJIaX TOMMMO KOHCIIEKTOB TaKKe
nporpaMmy Kypca, KoTopasi OyJ1eT crnocoOCTBOBaTh Pa3BUTHI0O MHEMOHUYECKOW MaMsATH, BOSHUKHOBEHHUIO
accolMalui MeXy BBICTYIJIEHUEM JIEKTOPA U MIPOrPaMMHBIMM BOIIpOocaMu. B cilydae BOZHMKHOBEHHUSA y
CTYJEHTa MO XOJy JIEKIIMM BOMPOCOB, UX CIEAYeT 3a/1aBaTh Cpa3y K€ WM B KOHILIE JIEKIIUU B CIIEHUAIBHO
OTBEJIEHHOE IS 3TOTO BPEMS.

JlaGopaTopHble padoThl COCTABISIIOT BAXKHYIO YacTh MPOPECCHOHATHHONW TOJTOTOBKH CTYACHTOB.
OnHM HampaBlIeHbl Ha SKCIEPUMEHTAJIbHOE MOJATBEPKICHUE TEOPETUUYECKUX MOJI0KEHUH U (POpMHUpOBaHUE
y4eOHBIX U MPOPECCUOHANBHBIX MPAKTUYECKUX YMEHUH.



BrinonHenue cryeHTaMu J1abopaTopHbIX paboT HANPaBJICHO Ha:

- 0bo0uIeHue, cucTeMaTH3alulo, YriIyoJieHne, 3aKperyIieHle MOTYyYeHHbIX TEOPETHYECKUX 3HAHHUH 10
KOHKPETHBIM TeMaM JUCIUILINH;

- popMupoBaHrE HEOOXOAMMBIX TPOPECCHOHATILHBIX YMEHHI 1 HABBIKOB;

Mertoanyeckre yKa3zaHHs IO MPOBEACHUIO JTa0OPATOPHBIX paboOT pa3palaThIBAIOTCS HA CPOK JEi-
CTBUS pabouelt MporpaMMbl JUCIUILIMHBI U BKIIFOYAIOT:

- 3aryiaBue, B KOTOPOM YKa3bIBaeTCsl BHJ paboTHI (JJabopaTopHas), ee MOpsIKOBBI HOMEp, 00BEM B
yacax U HAMMEHOBaHUE;

- 11eJ1b PaboThI;

- IPEIMET U COJIEp>KaHue pabOThI;

- MOPAAOK (TIOCJIE0BATEILHOCTD) BBITIOIHEHUS pabOTHI;

- o0mue nmpaBwiia K ohopMIIeHUIO PaboTHI;

- KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS;

- CITMCOK JINTEPATyphI (110 HEOOXOAMMOCTH).

CocraB 3ananuii 115 1a60paTopHOil pabOThI TODKEH OBITH CIUTAHUPOBAH C TAKUM PACYETOM, YTOOBI
3a OTBEJICHHOE BpEMsi OHM MOTJIU ObITh KAU€CTBEHHO BBIMIOJIHEHBI OOJIBITMHCTBOM CTYCHTOB.

HeoOxouMbpIMH CTPYKTYpHBIMU 3JIEMEHTaMH J1a00paTopHOl paboOThl, IOMUMO CaMOCTOSITEIIbHOM
NESTEIbHOCTH CTYJIEHTOB, SIBIISIOTCS WHCTPYKTaX, MPOBOJUMBIN IpernogaBaTesieM, a TakKe OpraHu3alius
00CyKJI€HUSI UTOT'OB BBINIOJHEHUS J1a0OpaTOPHOU PadOTHI.

Brimonnenuto 1abopatopHbIX padoOT MPEeAlIecTBYET MPOBEpKa 3HAHUI CTYJACHTOB — UX TEOpETHYe-
CKOM TOTOBHOCTH K BBITTOJIHEHHIO 3a/IaHUSI.

[Topsanox npoBeaeHus T1a00OpaTOPHBIX padOT B LIEJIOM COBMAAAET C MOPSAIKOM MPOBEACHUS MPAKTHU-
yeckux 3aHsaThi. [IoMUMO COOCTBEHHO BBIMOJIHEHHUS PaOOTHI IS KaXIou jJabopaTopHON paboThl Mpeny-
CMOTpEHa MPOIeaypa 3alIUThI, B X0JI€ KOTOPO MPEnoaBaTellb MPOBOIUT YCTHBIN MIIM MUCbMEHHBIHN OIpoc
CTYACHTOB JUIsi KOHTPOJISI TOHUMAaHUS BHITIOJHEHHBIX UMH U3MEPEHHH, IPAaBUIBHON WHTEpIpETaIluy TOTy-
YEHHBIX PE3yJIbTaTOB M YCBOEHUS UMHU OCHOBHBIX TEOPETHYECKHX M MPAKTHUECKHUX 3HAHUN MO TeMe 3aHSs-
THSL.

CamocrosiTesibHAst paboTa COACPKUT CIASAYIONINE BUIbI YI€OHOM NESTEIBHOCTH CTYACHTOB:

—  TEOPETHYECKYI0 CAMOIOATOTOBKY K Ja0OpaTOPHBIM 3aHSATHSIM M K 3a4eTy IO KOHCIIEKTaM M
yueOHoiIl muTeparype;

— odopmiIeHHE OTYETOB MO pe3yibTaTaM JTa0OpaTOPHBIX paboT (0 BHIMIOJHEHHOW JIa0OpaTOPHOM
paboTe CTy/IeHThl OTYMTHIBAIOTCS MPENOIaBaTEeNI0 Ha CIeAyIoLieM (ouepeiHOM) 1a00paTOPHOM 3aHATHH);

—  TOArOoTOBKa pedepaTa Mo OAHOU U3 TEM YUEOHOU TUCIUTLITUHBI;

—  IOJATOTOBKA MPE3EHTAIMU MO TeMe pedepaTa U BBICTYIUICHHE C JOKJIAJ0M Ha OJHOM U3 JIEKLIH-
OHHBIX 3aHSATHUU.

CryneHTy HEOOXOMMO CHCTEMAaTHYeCKH paboTaTh B TEUEHHE CEMECTpa MO HM3YYEHHIO TeopeThde-
CKOT0 MaTepHualia ¥ MPHOOPETEHUIO HABBIKOB AKCTIEPUMEHTAIBHON PabOTHI.

JUis 3anoMUHaHMS JIEKIIMOHHOTO MaTepHaja (B TOM YHCJe U B MEPHUOJ MOJrOTOBKH K 3a4eTy) CTy-
JIEHTY HEOOXOJIMMO XOPOIIO 3HATh CBOMCTBA IMAMATH W aKTUBHO TOJIb30BATHCS MHEMOTEXHUYECKUMH TIpHe-
MaMHM, U3BECTHBIMH U3 YueOHOH auctumuHbl «lIcuxonorus u negaroruka». Meroandeckue peKOMeH1aluu
10 3aITOMUHAHHUIO MO’KHO HAalTH U B VIHTEpHETE 1O KIIFOYEBBIM CIIOBAM: «IIaMsITh,

«MHEMOHHUKa», «KMHEMOTEXHUKa», «KaK 3allOMHUTh Y4eOHBIN MaTepuan». JKenaTenbHo Takxke O3Ha-
KOMHTBCSI C TIpUEMaMi KOHCIIEKTUPOBaHUS, T.€. CO CIIOCOOAMU COKPAIICHHS 3alHCH CIIOB M CJIOBOCOYETa-
HU, HanpuMep, MPUMEHSEMBIMH B CIIOBAPSIX M SHIMKIONETUSX.

B ocBoeHMM MUCHMITIMHBI WHBATHIAMH H JIMIIAMH C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMHU 37J0POBBS
0oJbIII0€ 3HAYCHHE UMEET MHAMBUIyallbHas yyeOHas paboTa (KOHCYJIbTALlMU) — JOMOJHUTEIBHOE pas3bsc-
HEHUe yueOHOro Marepuaia.

[Ipu moaroToBKe MOKIAAa, KOTOPBIA MpeacTaBiseT co00i HayyHOe COOOIIeHne, CTyIeHThl TBOpYe-
CKH TIPOBOJISIT MTOUCK JIUTEPATYPHBIX HCTOYHUKOB M MX aHAIN3 B COOTBETCTBUU C BRIOPAHHOI TEMaTHKOM.

B ocBoeHMM IUCHMITIIMHBI MHBAJIMJIAMH M JUIIAMU C OI'PAaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBBS
OosbIIOe 3HAYEHME HMEeT HHAMBHIyalbHas ydeOHass pabora (KOHCYNbTAllUM) — JIONOJHUTEIbHOE
pa3bscHEHHe yueOHOro MaTepuaia.

WuauBuayanbHble KOHCYJIBTALUK IO MPEIMETY SIBIAIOTCS BAaXKHBIM (DaKTOPOM, CHOCOOCTBYIOIIMM
WH/IMBUIyaIN3alliid O0ydeHHs] M yCTAHOBJICHHIO BOCHHUTATEIBHOTO KOHTAaKTa MEXIy IperojaBareieM H
00y4aroImuMCcsl MHBAJIHMJIOM WJIM JIMLIOM C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbSI.



8. Ilepeyenbr HHGPOPMALMOHHBIX TE€XHOJIOIHH, HCMOJIb3YeMbIX MPH OCYIIECTBJIEHUH 00pa3oBa-
TEJILHOTO MpoLecca Mo TUCHHILTHHE (MOTYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

B nacrosimiee Bpems Bce 0ojiee Bo3pacTaeT poiib HHPOPMALMOHHO-COIIMATIBHBIX TEXHOJIOTUH B 00pa-
30BaHMM, KOTOPbIE 00ECIEUNBAIOT BCEOOIYI0 KOMITBIOTEPU3ALIMIO yYallluXcs U MperoiaBaTesieil Ha ypoBHe,
MIO3BOJIAIOIIEM PELIATh CAEAYIOLIME OCHOBHBIE 3a/1a4M:

— obecrneyeHre BbIX0/1a B ceTh MIHTEpHEeT KakJ0ro yyaCTHHKA yueOHOro Ipoliecca B JIr000e BpeMs U
U3 PA3IUYHBIX MECT MPEObIBAHNUS;

— pa3BUTHE €AMHOTO0 MH()OPMAIMOHHOTO MPOCTPAHCTBA 00pa30BAaTENIbHBIX MHIAYCTPUN M IPUCYT-
CTBUE B HEM B PA3JIMYHOE BPEMsI M HE3aBUCUMO APYT OT JIpyra BCEX YYaCTHUKOB 00pa30BaTEIbLHOTO U TBOP-
YECKOI0 IpoLecca;

— co3/1aHue, pa3BUTHE U YPPEKTUBHOE UCIIOIH30BAHUE YIPABIIEMbIX HH()OPMAIIMOHHBIX 00pa30Ba-
TEJIBHBIX PECYPCOB, B TOM YMCJIE JIMYHBIX NOJIb30BATENBCKUX 0a3 U OAHKOB JaHHBIX M 3HAHUM ydaluxcs
II€aroroB ¢ BO3MOXHOCTBIO IOBCEMECTHOI'O JOCTYIIA i pabOThl C HUMH.

HNudopmanronnsie 00pa3oBaTebHble TEXHOJOTUM BO3HUKAIOT IPU HMCIOJIB30BAaHHUEM CPEICTB HH-
(bopMaIMOHHO-BBIYUCIUTENbHON TeXHUKH. OOpa30BaTeIbHYIO CPey, B KOTOPOU OCYIIECTBISIOTCS 00pa3o-
BaTeJIbHbIE MH(POPMAIIMOHHBIE TEXHOJIOIHH, ONIPEEIIAI0T paboTaroIIye C Hell KOMIIOHEHTHI:

— TeXHUYECKast (BUJl UCTIOIb3YEMbBIX KOMIIBIOTEPHOM TEXHUKHU U CPEJICTB CBS3H);

— IPOrpaMMHO-TEXHUYECKasl (IPOrpaMMHBIE CPE/ICTBA MOJIEPIKKHU pealu3yeMoil TEXHOJIOIHH 00Yy-
YEHU);

— OpPraHU3aLMOHHO-MEeTOANYEeCKas (MHCTPYKLUHU yYalllUMCsl U MpenojaBaressM, opraHusanus y4ueo-
HOTO TIpolIecca).

ITon oO6pa3zoBaTeabHBIMM TEXHOJIOTUSIMH B BBICHIEH IIKOJE MOHUMAETCS CUCTEMa HAayYHBIX U MHXKe-
HEPHBIX 3HAHUH, a TaKXXe METOJOB U CPEJCTB, KOTOpPbIE MCIOJB3YIOTCS IS CO3JaHusi, cOopa, nepenayuu,
XpaHeHUs U 00paboTKK MHpOpMaLUU B IPEeAMETHON 001acTH BhIcIIe MIKoiIbl. DopMupyercs npsmMasi 3aBU-
CHUMOCTh MEXIY 3()()EeKTUBHOCTHIO BBITOJHEHHUS YI€OHBIX POTPAMM M CTEIIEHBIO MHTETPALUU B HUX COOT-
BETCTBYIOIINX UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Nudopmannonnas obpazoBaTesibHas cpefia MpeacTaBiIseT co00il HHPOPMAITMOHHYIO CHCTEMY, 00b-
EAMHSIONIYIO TIOCPEICTBOM CETEBBIX TEXHOJIOIHMM, IPOrPaMMHBIE M TEXHUYECKHE CPEICTBA, OPraHU3alnOH-
HOE€, METOJIMYECKOE U MaTeMaTUYECKOe 0OecrieueHue, peAHa3sHaueHHOE [Tl MOBbIIEeHUs () (HEKTUBHOCTH U
JOCTYITHOCTH 00pa30oBaTeIbHOI0 Mpoliecca MOArOTOBKH CIIEUATUCTOB.

XapakTepHoil uepToii 00pa3oBaTeNbHON Cpebl SBISETCS BO3MOKHOCTh CTY/AECHTOB M MpEIoiaBare-
Jei oOpamaThCs K CTPYKTYPUPOBAaHHBIM YyUeOHO-METOINYECKUM MaTepuaiaM, 00yJarouM MYIbTUMEANN-
HBIM KOMIUIEKCaM BCEro YHHUBEPCHUTETA B JIt000€ BpeMs U B J1I000M Touke rnpocrpaHcTsa. [lomumo nocryn-
HOCTH y4yeOHOro marepuaia, He0OXoauMo obecneunTh 00yyaeMoOMy BO3MOXKHOCTH CBSI3U C IperojiaBaTe-
JeM, TIOJIy4eHHe KOHCYNbTAUY B OH-JIalH win o ¢-naiiH pexxumax, a Takke BO3MOKHOCTb MOJTyYEHUS UH-
JTUBHU1yaJIbHON «HABUTallMM» B OCBOGHUM TOTO MJIM MHOTrOo mpeamera. CTyneHTsl OyayT CTPEeMUTHCS K T'HO-
KOMY PEXHUMY O0y4YeHUs, MOAYJIbHBIM IPOrpaMMaM C MHOTOYUCIIEHHBIMH MOCTYIUIEHUSIMU U OTUUCIICHHU -
MU, KOTOpbIE MTO3BOJISAT HAKAIUIMBATh 3aU€THBIE €MHHUIIBI, CBOOOIHO MEPEBOAUTHCSA M3 OJHOIO By3a B JpYy-
TOM € y4eTOM MPEAbIIYLIErO OINbITA, 3HAHUK U HABBIKOB. [lo-npexxHEMy Ba)KHOW JUIsS CTYIEHTOB OCTaHETCS
BO3MOXHOCTb JIMYHOT'O Pa3BUTHUS U MPO(ECCHOHAIBHOTO POCTA; MPOTrpaMMbl OJTYUYEHHUsI CTENIEHH U KOPOT-
KH€ KypChl, BO3MOXHO, OyIyT MOJIb30BaThCsl OAMHAKOBBIM CIIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B MPO-
rpamMmax npoQecCHOHATBHOTO 00YUEHHUS U aCIIMPAHTCKUX MPOrpaMMax.

Pa3paboTunky AUCTAaHIIMOHHOTO O0pa30BaHUS KOHKPETU3WPYIOT HHJIWBHUIyaTU3alldi0 00pa3oBa-
TEJIBHOTO TOBEACHUS CIEAYIOIIMM 00pa3oM, CUMTasi, YTO B JUCTAHLMOHHOM 00pa3oBaHMM Haubolee spKo
MPOSBIISIOTCSA YEPThl INYHOCTHO-OPUEHTUPOBAHHOTO CItoco0a 00y4eHust: THOKOCTh, MOJAYIbHOCTh, TOCTYII-
HOCTb, PEHTA0EIbHOCTh, MOOMIIBHOCTb, OXBAT, TEXHOJIOIMYHOCTh, COLIMANIbHOE PABHOMNPABUE, HHTEPHAIIMO-
HAJIbHOCTb.

Baxuelimue HanpasieHus: HHGpopMaTH3auy 00pa30BaHUs 3aKITIOYAIOTCS B CIIETYIOLIEM:

— peanu3anus BUPTYyaJbHOW MH(OPMAIMOHHO-00pa30BaTEeIbHON Cpebl HA YPOBHE yueOHOTO 3aBe-
JeHUs, MpeaycMaTpUBalolas BBIMOJIHEHUE KOMIUIEKca paboT MO CO3/IaHUI0 U OOECHEeYeHHMIO TEXHOJOTUHU
ero (pyHKIIMOHUPOBAHMS,



— CHCTEMHasl MHTEerpaiusi HHHOPMAIMOHHBIX TEXHOJIOTHI B 00pa30BaHUM, TOIIEPKUBAIOIIUX MIPO-
1ecchl 00ydeHus, HayYHbIX HCCIEA0BaHUN U OPTaHU3allMOHHOTO YIIPaBJICHUS;

— IMOCTPOCHUE U PA3BUTHE SIUHOTO 00pa30BaTEILHOTO HHPOPMAIIMOHHOTO MPOCTPAHCTBA.

HaBbiku nonp3oBanust ”HGOPMAITMOHHBIMU TEXHOJIOTUSMHU BKIIIOYAIOT B CEOs:

— 0a30BbIC HABBIKH (HCIIOJIb30BAHKUE KIIABHATYPHI, MBI, IPUHTEPA, ONEpalluU ¢ (ailiaMu U TUCKa-
MH);

— BJAJICHUE CTAaHAAPTHBIM MPOrPpaMMHBIM oOecreueHreM (00paboTKa TEKCTOB, CO3JaHHE TaOJUII,
0a3 JaHHBIX U T.1.);

— UCTIOJIh30BAHUE CETEBBIX MPHIIOKECHUH (3NIEKTPOHHOM mouThl, UHTepHETa, BeO-Opay3epoB).

Takum 00pa3oM, HAKOIIJICHHBIN OMBIT MPUMEHEHHUS WH(GOPMALMOHHBIX U JAUCTAHIIMOHHBIX TEXHOJIO-
TUil B yueOHOM MPOIIECCE B PA3IMYHBIX BAPHAHTAX MO3BOJISET TOBOPUTH 00 OMPEICICHHBIX MPEUMYIIIECTBAX
mo00HBIX (hOpM opraHu3aKuK y4eOHOTO Mporiecca:

— CTaHOBHUTCSI BO3MOXKHOH MPUHIIMITHAIBHO HOBask OPraHU3allks CaMOCTOSTEIIbHON pabOThI CTY/ICH-
TOB;

— BO3pacTaeT MHTEHCUBHOCTH Y4€OHOTO MPOIIecca;

— Y CTYZIEHTOB HOSBIISICTCSI JJOMOJHUTEIbHAS MOTUBAIUS K IO3HABATEIILHON 1EATEILHOCTH;

— IOCTYITHOCTh YY€OHBIX MaTCPUAIIOB B JTF000E BPEMS;

— BO3MOKHOCTh CAMOKOHTPOJISI CTETIEHU YCBOGHUSI MaTepuaia Mo KakKJ0i TeMe HEOrpaHUYEHHOE KO-
JIMYECTBO pas.

CrnenyeT OTMETUTH, YTO 1O MEpe HAKOIUIEHUs 00pa3oBaTENbHBIX MH(POPMAIIMOHHBIX PECYpCOB JH-
CTAHIIMOHHBIC TEXHOJOTHH 3alMYT IOCTOMHOE MECTO B 00pa30oBaTEIbHOM IpOIeCcCe By3a, M CTAaHET BO3-
MO>KHBIM ()OPMUPOBAHKHE HA UX OCHOBE Pa3HOTO YPOBHS MPOTrpaMM MOJATOTOBKU M MEPENOATOTOBKH CIEIH-
AJIUCTOB.

8.2 IlepeyeHb HeOOXOAMMOT0 IPOrPAMMHOI0 O0ecTeYeHusl.

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

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

3. IIporpammMHOe obecrieueHUE ISl OPTaHU3AIMHU YIIPABIIIEMOro M 0e30macHoro joctymna B VHTep-
HET.

4. TlporpammHoe obecrieueHue i 0€30macHo paboThl Ha KOMITbIOTEpE — (DailyIOBBIN aHTUBUPYC,
MOYTOBBI AHTUBUPYC, BEO-aHTUBHUPYC U CETEBOM SKpaH.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:

1. OnextponHnas 6ubnuoreunas cuctema eLIBRARY .RU:
http://www.elibrary.ru

2. Nadopmarmonnas cucremMa «EarHOE OKHO JOCTyIa K 00pa30BaTeIbHBIM pecypcam:
http://window.edu.ru/window

3. PyOpuKOH — KpyImHEHWIHiA SHIMKIIOeInYecKuii pecype MHTepHera:
http://www.rubricon.com/

4. AHHOTUPOBAHHBIN TeMaTHuecKkuit karamor UHTepHeT pecypcoB 1o (pusuke:
http://www.college.ru/

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

6. bonbiras Hay4Has OnOIMOTEKA:

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

7. EcrecTBeHHO-HAay4HbIN 00pa30BaTeIbHbINA MOPTAI:
http://www.en.edu.ru/catalogue/

8. Texunueckast OMOIMOTEKA:

http://techlibrary.ru/

9. dusnueckas SHIMKIIONE TN

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

10. Akagemuk — CroBapu M SHIUKIIONEINU Ha AKaJeMHUKeE:
http://dic.academic.ru/dic.nsf/enc_physics/
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9. MarepuajbHo-TexHUYeckass 0a3a, HeoOXoaMMasi JJI1 OCYLIECTBJIEHHs] 00pa30BaTeIbLHOIO
Mpouecca no JUCHUIVIUHE (MOIYJII0).

YcnenrHas peanu3anus MpenogaBaHus TUCIUILTHHB «Dru3rKa HAHOPa3MEPHBIX CHCTEMY TPEAIoIia-
ract HaJIMYKe MUHUMAIBHO HEOOXOJUMOro JJis pealu3aliy MporpaMMbl OakalaBpuara mepedyHsl MaTepu-
ITBHO-TEXHUYECKOTO 00CCIICUCHUSI:

— JIGKIIIOHHBIE ayAuTOpHH (00OPYHAOBAaHHBIC BUACOMPOCKIIMOHHBIM 00OPYIOBaHUEM IS MPE3CHTA-
Ui, CPEJICTBaMHU 3BYKOBOCIIPOHM3BEICHUS, SKPAHOM, U HMEIOIIHE BbIX01 B IHTEpHET);

— HaJIMYKe HEeOOXOIUMOTO JIMIEH3MOHHOTO MPOrPaMMHOTO oOecreueHus (onepanuoHHas cucTeMa
MS Windows XP; uaterpupoBannoe oducHoe npuioxxenue MS Office).

[Tpu MCHONB30BaHUM AIEKTPOHHBIX M3IAHHUNA BY3 JOKEH OOCCIIEUUTh KaXKIOT0 O0YYaroIIerocs: BO
BpEMsI CaMOCTOSTEIBHOM MOATOTOBKU PabOYUM MECTOM B KOMITBIOTEPHOM KJIacce C BBIXOJ0M B VIHTEpHET B
COOTBETCTBUU C 00bEMOM H3y4aEMBbIX JUCIIUTLINH.

No B paor MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI
(MOmyJIs1) M OCHAIIEHHOCTH
1. JlexunonHsble 3ausATUs | JlekuonHas ayautopus Ne227, ocHauieHHas Npe3eHTalU-
OHHOM TEXHUKOH (MPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK)
U COOTBETCTBYIOIUM IporpaMMHbIM oOecrieyeHueM (110).
2. JlaGopaTopHbie Xumunyeckas naboparopust HOL[ «ICCH» Ky6I'VY, ykom-
3aHATUSA IIJIEKTOBAaHHAs CIELMAIM3UPOBAHHBIM 000PYJOBAaHUEM, MeE-
0eJIbI0 M TEXHUYECKUMH CPEJICTBAMU 00yUYeHUs
3. | [IpakTrueckue Aynutopus Ne230.
3aHATHUS
4. ['pynmnossie Aynurtopus Ne230.
(MHIUBUIYATbHBIC)
KOHCYJIbTAIIUH
S. Texymumit koHTponb, | Aynuropust Ne230.
MPOMEKYTOYHAs
aTTecTanus
6. CamocTosiTenbHas Kabuner No204 mms camocTosITeNbHOM pabOThl, OCHAIIECH-
pabora HBI KOMITBIOTEPHOM TEXHHUKON C BO3MOYKHOCTBIO IMOJIKIIIO-
4yeHus K cetu «MHTepHEeT», NpOrpaMMoOil SKpaHHOTO YBEJIH-
YeHUsI U 00ECTICUCHHBIN JIOCTYIIOM B JJIEKTPOHHYIO HH(OP-
MAaIMOHHO-00Pa30BaTeNIbHYIO CPEY YHUBEPCUTETA.

HOILI «1CCH» KyoI'Y
JlaGopaTopHble 3aHsaTHs N0 Aucuunaude: | OOopynoBaHUE U IPOrPaMMHO-
«MeTobl HccTeIOBaHNs OMOHAHOCHCTEM) | TEXHHYECKOE OCHAIICHHE yueOHO- Kon-
BO

Hay4YHOU J1abOpaTOpuu:

IlepcoHanbHbIE 3JIEKTPOHHO-
BBIYHCIUTENbHbIE MAIIMHBIL: 3
CPU c yacrotoii 6omee 2,4 I'T, LCD
Microsoft Office 2003, 2010
Oneparnronnas cucrema Windows XP
BoITsKkHBIE IKaQbl XUMHUYECKHE
ONEKTPOIIIUTKN XUMUYECKUE
ONEKTPOHHBIE BECHI

CymibHbIN mKad

PacTpoBbIil 35IEKTPOHHBII MUKPOCKOI
cBepxBbIcOKOro pazpemenus JEOL 1
JSM7500F

CIHeKTpOMETp JIEKTPOHHOTO Iapamar-

RPN WW




HuTHOro pezonanca JEOL JES-FA300

YcraHoBka mar HCTPOHHOT'O HAITbLJIC-

aus Q150T ES

YcTaHoBKa 11 OCaKICHUS TOHKUX
mwienok CCR Copra Cube ISSA

Muxkpounrepdpepomerp MUN-4M

PaGouwuii croi

Crynbs
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