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1. IlepeyeHb MJIAHMPYEMBbIX pPe3yJIbTATOB O0y4YeHHs] MO JMCUHMILINHE, COOTHECEHHBIX C NJIAHUPYEMbIMH Ppe3yJIbTATAMH OCBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbl.

s ocBoeHUs 00pa30BaTEIbHON MporpaMmbl OakanaBpraTa 00y4JaroUIUiics T0JKEH OBIAaIEeTh CIEAYIOUIMMU pe3yabTaTaMi 00yUeHHsI [0

JIUCHUILIINHE.

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM U

KO,[[ 1 HAMMCHOBAHHC HMHAWKATOpPa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(meckpunTopsl)

MK-1

Crnioco0eH UCoab30BaTh HA MIPAKTUKE
3HAHUA O BIIMAHUU COCTaBa, CTPYKTYPHL,
pa3MepoB Ha CBOMCTBA MaTEPUAIOB, UX
B3aMMOJICHCTBHH C OKPYXKAIOIIeH cpeioi,
MMOJIsIMHU, DHCPICTUYCCKUMHA YaCTULIAMHU U
U3IIy4CHHUEM.

IIK-1.1. Cnocoben
UCIIOJIb30BaTh HA MPAKTUKE
3HAaHUA 00 0OCOOCHHOCTSIX
CBOWMCTB HaHOYACTHII,
HAaHOIUIEHOK ¥ HAHOKOMIIO3HUTOB,
HAHOCTPYKTYPHPOBAHHBIX
MaTepHUaoB.

3Harth:

OcHOBHBIE CBOWCTBAa HAHOYACTHI], HAHOTUICHOK ¥ HAHOKOMIIO3UTOB,
HAHOCTPYKTYPUPOBAaHHBIX MATEPUAIIOB M METObI KX MCCIICIOBAHUS
(3H-1);

Ymern:

BBIOMPATh U UCIIOJIb30BATh PA3IMYHBIC METO B UCCIICIOBAHUS
Hanomarepuaiios (Y-1);

Baapgers:

HaBBIKAMU TIPUMECHEHUS Pa3JIMYHBIX METOJIOB UCCIICIOBAHUS
HaHoMatepuaion (H-1).

IK-3

Crioco6eH CTpOUTh aJIeKBaTHbIE
¢du3nueckne 1 MaTeMaTUYECKUEe MOJEIH
MaTepHAJIOB U U3JEIINN, C y4ETOM
Pe3yJIbTaTOB MOJEIUPOBAHUS TPABUIIBHO
BbIOMpATh METO/IbI M TEXHOJIOTUYECKHE
IpUEMBI U3TOTOBJIEHUS, 00pPabOTKH U
MOJIUGHUIMPOBAHUS MAaTEPUATIOB U U3/1EIUN
C LIEJIBIO NTPU/IAHNS UM HYXKHBIX CBOMCTB.

IIK-3.1. Cnocoben
MCIIOJIb30BaTh Ha MPAKTHUKE
3HAHUA O TEXHOJIOTHIX
HM3rOTOBJIEHUSI U

MO U (DHUITMPOBAHHS HAHOYACTHII,
HAHOIUJIEHOK M HAHOKOMIIO3HTOB,
HAHOCTPYKTYPHUPOBAHHBIX
MaTepUaoB.

3HaTh:

METO/Ibl MOTY4YEeHUsI U MOAU(PUIIMPOBAHHSI HAHOYACTHUL, HAHOIUJIEHOK U
HaHOKOMITO3UTOB, HAHOCTPYKTYPUPOBaHHBIX MaTtepuanos (3H-2);
Ymers:

BBIOMPATh U UCMOJIb30BAThH PA3IMUHbIE METO/IbI CUHTE3a U

Mo uduIpoBanus HaHoMaTepuaios (Y-2);

Biaagern:

HaBbIKaMU IPUMEHEHUS PA3IMYHBIX METOJ0B CUHTE3a U
MoaudupoBanus HaHomatepuanos (H-2).




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpamMMbl.

JlucumriiiiHa OTHOCUTCS K 4acTH, (opMupyemMol ydacTHHKaMH OOpa30BaTEIIbHBIX
otHomeHu broka 1 «/lucuurummapy 00pa3oBaTenbHOM porpammbl O6akanaBpuara (b1.B.14) u
u3ydaercs Ha 3 Kypce B 6 cemectpe.

Nzyuenne nucuuminnabl «OCHOBBI HAHOMATEPHUAJIOB M HAHOTEXHOJOTUI» OMUpaeTcs Ha
Kypc Jekuuil «O0mast 1 HeopraHuyeckas Xumus», «Puznka», «DU3UKO-XUMUYECKHE METO/IbI
aHanuzay. [lonydeHHble B Mpolecce H3y4yeHHUs IUCHUIUIMHBI «OCHOBBI HAaHOMATEPHUAJIOB U
HAHOTEXHOJIOTUI) 3HAHUS, YMEHUS M HABBIKK MOTYT OBITh HCIIOJIb30BAHBI MPHU MPOXOXKICHUU
PEIUIUIOMHON TPAKTUKY, a TAK)KE MPU BBITIOJHEHUH BBITYCKHON KBaU(UKAIIMOHHON PabOTHI.

3. O0LeM JUCHUILIMHEI.

Bup yueOHO# pabOThI Beero,
ya p 3E/akamem. yacoB
OO0uasi TPy10€eMKOCTb TMCUMILIUHBI 4/144
(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresiem: 64
3aHSTHSI JISKIIMOHHOTO THIIA 16
3aHATHS CEMUHAPCKOIO TUIMA, B T.4. 32

CEMHUHApPBI, IPAKTHYECKUE 3aHATHUS (B TOM YUCIIC TPAKTHYECKas 16(2)

MOJATOTOBKA)

nabopaTopHple  paboThl (B TOM  YHCIE IpaKTHYECKas 16

MOJATOTOBKA)

KypcoBoe npoektupoBanue (KP mmm KII) 16
KCP
JIpYTHe BUIBI KOHTAKTHOM paOOTHI -

CamocrosiTeibHAas pa6oTa 80

DopMa TeKyLIero KOHTPOJIA -

®opMa IPOMEKYTOYHOM aTTecTaluu KP, 3auér




4. Conep:kaHue QM CHUTINHBI.

4.1. Pa3zgennl AUCHUIINHBLI 1 BUABI 3aHATHIA.
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1 Beenenue B npenmer 2 - 14 TIK-1
2 Bupl 1 0cOOEHHOCTH HAHOMATEPUAJIOB, 6 8 8 22 TIK-1,
METO/IbI UX IOJIYYEHUS U IIEPCIIEKTUBbI [K-3
MIPUMCHCHHUSI
3 Hccnenosanue 5 MOJICTTUPOBAHUE 6 8 8 22 TIK-3
HAaHOMAaTepHaJIOB
4 [TepcneKkTHBBI pa3BUTHS HAHOTEXHOJIOTUI 2 - 22 IK-3
NTOI'O 16 16 16 80
4.2 @opMupoBaHHEe WHIAUKATOPOB JIOCTH:KEHUSI KOMIIETEHIMA pa3aeaMu
AUCHHUTLTHHBI
Ne Konx nnaukaropos
. /IT TOCTUKEHUS HaumenoBanwue pa3iena JUCIUILTAHBI
KOMIICTCHITHH
1. |IIK-11 Beenenne B mpeamer; Buael  u ocoOeHHOCTH
HaHoMaTepuayioB.  MccinepoBanue W MOJEIHPOBAHHE
HAHOMAaTEPHAJIOB.
[K-3.1 Meronsl NONyYEHHs HAHOMATEPUAIOB M IEPCHEKTHUBBI
MIPUMEHEHHUS;, IePCIIEeKTUBBI Pa3BUTHUSI HAHOTEXHOIOTHIA.
4.3. 3aHsATHSA JIEKIIUOHHOT0 TUIIA.
Ne O0newm,
HaumenoBaHue TeMbI WNunoBarmonHas
pasnena akaj.
U KpPaTKOe COJIep)KaHne 3aHATHS dbopma
JUCIUTUTAHBI Jachl
1 BBenenue B npeamer 2 TEKIMs-
1. OO6miee mpeAcTaBIeHHE O HaHOMAaTepuamax, BU3Yyasn3arus
HAHOTEXHOJIOTUU ¥ HAHOMHIYCTPHUH. (JIB)
2. [IpenMer, 1enw W OCHOBHBIC HAINPaBIICHUS B
HAHOTEXHOJOTUU. BO3HMKHOBEHHE U  pa3BHUTHE
HaHOTEXHOJOrni. COBPEMEHHBIN YPOBEHb DPa3BUTHS
HAHOTEXHOJIOTHH. CBsi3b ~ HAHOTEXHOJNOTHH  C
npo0iieMaMu OKPY>KaloIlel Cpeibl U YHEPTeTHKH.
2 Buabl 1 0c00€eHHOCTH HAHOMATEPUAJIOB, METOABI HX 6 JIB
MOJIy4YeHHUSs U MepCIeKTUBBI IPMMeHeHHU .
1. Pazmepubie 3G ¢hexTsl B XUMUU U (U3NIECKOI




Ne
paszena
JUCLIUIUINHEI

HauMmeHnoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0newM,
aKaj.
Yachl

MHaHoBanmonnas
dbopma

xumuH. CTpyKTypa MOBEPXHOCTHOT'O €105 Kak (pakTop,
OnpeAesomui HaHOpa3MEepHbIE 3P PEKTHI.
IloBEpXHOCTHBIE COCTOSIHHMSI M AaKTUBHBIE LEHTPbI —
(GyHKIMOHATBHBIE TPYHIBI HA TOBEPXHOCTH TBEPABIX
Ten. PeakuionHas ciocoOHOCTh HAHOYACTHIL.

2. Knaccudukanus HaHoMarepuaioB U o01ue
MOAXOAbI K UX MOJIYYEHHUIO.

3. Hanonopouiku. DnekTpoayroBoe pachiblIEHHE
rpadura. JlazepHoe wucnapenue rpadura. Meroa
XUMHUYECKOIO OCAKICHUS u3 napa.
VapTpaaucnepcHble anmasbl.

4. Absporenu. Abspo3zonu. Komnouansie
HaHocucTteMsl. 1lnenku JIaurmropa-biomxerr.

S. [lonyuenue HAaHOCTPYKTYp MeTOJaMuU
MOJIEKYJISIPHOM XUMHUYECKOUW COOpKU. MosekynspHoe
HacJlavBaHUE.

6. HanonnacTuHbl, HaHOCTEP)KHHM, HAHOBOJIOKHA,
HAHOTPYOKH, (YIIICPEHBI.

1. Hanomatepuansl ansi mpuMeHeHUs B 00JacTu
ANIEKTPOHUKHU, CPEICTB OTOOpaxeHus HHopMaIH,
CBETOTEXHUKU U ONTO3JIEKTPOHUKU. CBETOAMOABI Kak
3JIEMEHThl ~ HAHOTEXHOJOTHHM, UX  YCTPOWCTBO,
napaMeTrpsl M NEepCIEeKTUBBl  HCIOJIb30BaHUS B
CBETOTEXHUKE.

Hccaenopanue u MO/ eJMpOBaHHe
HAHOMATEPHAJIOB.

1. Teopus KBaHTOBO-Pa3MEPHBIX
HaHOTeTepOCTPYKTYyp. KBaHTOBBIE TOUKH.

2. Teopust ¢paxranoB. dpaxTanbHble CBOWCTBA
HaHOMAaTEepHUaJIOB.

3. Meroasl  UCCIEIOBaHHUS  IOBEPXHOCTH U
IIOBEPXHOCTHOIO  cios. B3auMopeictsue Mexay
KOMIIOHEHTaMH B HAHOKOMITO3UTaX.

4. Hcropus pa3BUTHUA MUKPOCKOIIHH.
OJIEKTPOHHBI MHMKpOCKON. PacTpoBas 3ieKkTpoHHas,
nonHas 1 OXKE-mukpockonus. TyHHenbHbIH 3QdexT u
ero HCIIOJIb30BAHNE B HaHOTEXHOJIOTHH.
Ckanupyromas 30H10Bas MUKPOCKOIIHS.
CkaHUpYyIOIMI TYHHEIBHBIM MHUKPOCKOIT, IPHHIIUI
paboThI, yCTPOICTBO U BOZMOKHOCTH MCIIOJIB30BAHMS.
S. ATOMHO-CHIIOBOM MUKPOCKOIT; MIPUHIAIT
paboThI, YCTPOHCTBO U BO3MOXHOCTH MCIOJIB30BaHMUA.
Tunbel kanTHneBepoB. CKaHUPYIOIIMI ONTHYECKUI
MHUKpOCKON ~ OmkHero  mons.  HanounzaeHTop.
Cxanupyromiue 30H10BbIe JabopaTopun. HanoBeck!.

6. CrexTpocKonruecKue METO/IbI aHanau3a
HaHOMAaTEPHUAaJOB. Onruyeckas dypbe-
CIIEKTPOCKOIIHUS. CrnexTpockonus SJIEPHOTO
MarHUTHOTO pe3oHaHca u 3JIEKTPOHHOTO

JIB




Ne
paszena
JUCLIUIUINHEI

HauMmeHnoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0newM,
aKaj.
Yachl

MHaHoBanmonnas
dbopma

IIapaMarHUTHOT'O PE30HAHCA.

7. Metox naudpaknuu pPEeHTTEHOBCKHUX JIydeH.
MeToapl MajOyrioBOro paccesiHusl PEHTIEHOBCKHUX
Jy4el U HEUTPOHOB.

8. Hccnenosanue INEKTPUYECKUX CBOICTB
HaHOMAaTEPHUAJIOB. EmMkocTHas CIIEKTPOCKOIIHUS.
KonTpons XapaKTEPUCTHUK HAHOCJIOEB U
HAHOIIOKPBITUH. DIIUIICOMETPHUSL.

9. MonenpoBaHue HAHOCTPYKTYP.

IlepcniekTUBBI pa3BUTHSI HAHOTEXHOJIOTHIA.
[lepcriekTuBHBIC HaIpaBIICHUS pa3BUTHUA
HAaHOTEXHOJOTUA B TEXHHUKE, IPOMBIIUICHHOCTH,
MEJIULHE. OTtHo1IeHNe oOmiecTBa K
HaHOTeXHOJOTUsIM.  CBsI3b  HAHOTEXHOJOTHH  C
npobiieMaMu  OKpYXarolel cpeapl U SHEPreTUKU.
bynymee HAaHOTEXHOJIOTHUH: pOOJIEMBI u
MEPCIIEKTHUBBIL.

4.4. 3aHATHS CEMUHAPCKOI0 THIIA.

4.4.1. CemuHapbl, NPaKTHYECKUE 3AHATHUS.

No
paszena
JIUCIUATLIUHBI

O0newMm,

aKaJ. 94aChbl

HanmenoBanue Temsl B ToM unciie | IHHOBanmnoHHas
Y KPaTKOE COACPKAHNE 3aHATUSA Ha
IIPAaKTHYECKYIO
IIOATOTOBKY

BCETO

dbopma

Buanl 1 ocodbeHHoCTH 8 1
HAHOMATEPHAJTIOB, METOAbI UX
MOJIy4YeHHUS U NMePCreKTUBbI
NPUMEHEeHHUS.

1. O3HakoMIIeHUE c
WH(OPMALIMOHHBIMU  pECYpCaMH  TIO
HaHOTEXHOJIOTHH. Pazpabotka
NPEAJIOKEHUNH TI0  HUCIOJIb30BAHUIO
Ha"otexHosoruii B HUP crygenTta no
OCHOBHOM CIIEIIMAIbHOCTH.
HccnenoBanue npoduns 51
(YHKITMOHATTLHOTO cocTaBa
MMOBEPXHOCTHU
HaHOCTPYKTYPUPOBAHHBIX
MaTepHaJioOB W  MaTepuajgoB  C
HaHOMOKPBITUSIMH.

PEriIaMCHTUPOBAH
Hasd AUCKYCCH

(P1)

HccaenoBanne u MojequpoBanue| 8 1
HAHOMAaTepPHAJIOB.

1. AHanu3 pa3mepa HaHOYACTHIL
0  JaHHBIM  pEHTreHo(}a3oBOro
aHaJIN3a.

2. Anaimz  mopdonorun U

MacTep-Kiacce
(MK)




O0nemM,
No aKaJl. yachl
pasena HaumenoBanue TeMsl B TOM uucie | MIHHOBanmoHHas
U KPaTKOe COJIepIKaHUe 3aHSATHUS Ha dopma
JUCIUTLIAHBI BCETO
MPAKTUIECKYIO
MOJITOTOBKY
pa3Mepa HAHOYACTHI[ TIO0 JaHHBIM
ANEKTPOHHOU MUKPOCKOIIUH.
3. W3zyuenue YMHUCCHUOHHO-
MOJIEBBIX XapaKTEPUCTHK SMHUTTEPOB
Ha OCHOBE YTJIEPOIHBIX HAHOTPYOOK.
4, Ananuz u pacuer
(bpakTaIbHBIX CTPYKTYD.
MonenupoBanue HAHOCTPYKTYD
(KBaHTOBBIX TOYEK,
HAHOKOMIIO3UTOB).
4.4.2. JlaGopaTopHble padoThl.
No Ob6beMm
HaumeHnoBanue Tembl ’
paszena Axkan. [Ipumeuanus
U KpaTKoe COJIep KaHue 3aHsATUs
JUCIUTLTAHBI 4achl
2 Buabl 1 0cO0€HHOCTH HAHOMATEPHAJIOB, METOAbI 8
HX MOJy4YeHHUS U NMepPCreKTHBBI IPUMeHEeHUsl.
Uccnenosanue ONTUYECKUX CBOWCTB
HAHOKPUCTAJIIOB. CrexTpsl MOTJIOIICHHUS
HAHOKPHCTAJUIOB ¥ MX KOJJIOUIHBIX PACTBOPOB.
HccnenoBanue JFOMUHECIICHTHBIX CBOICTB
HAHOKPHCTAJIOB.
3 HccaenoBanue " MO/ eJMPOBaHHE 8
HAHOMATEPHAJIOB.
1. AHanu3 pasMepa HaHOYACTHUI[ MO JIaHHBIM
peHTreHo¢a30BOro aHaIn3a.
2. AHanus Mopdoaorun pa3zmepa
HAHOYACTHII o JTAaHHBIM JNEKTPOHHON
MUKPOCKOTIUH.
3. HccnemoBanue IEKTPOONITUYSCKUX CBOMCTB
HaHOIUICHOK. N3mepenne
XapaKTePUCTUK OPTAaHWMYECKUX  CBETOM3ITYJaAIONTUX
JTUOJIOB.
HUccnenosanue MEXaHNYECKUX CBOJCTB
HAHOCTPYKTYPHPOBAHHBIX KOHCTPYKIITHOHHBIX
MaTepPHaJIOB.
4.5. CamocTosiTesibHasA padoTa 00yuyaommMXxcs.
Ne paznena [TepeueHs BOMPOCOB ISt O0mbewM, dopma
JICITUTUTAHBI CaMOCTOSITEIIbHOTO M3yUCHUs aKaJ. 4achel KOHTPOJIS
1 BBenenue B npeamer 14 Ompoc mo
Crpoenue TBEpAbIX TeI, OMMKHUN U JaTbHUN pedepatuBHOii
MOPSAIOK B KOHJECHCUPOBAHHBIX CUCTEMAX. gactu KP




Ne paznena IIepeuens BOIIPOCOB ISt O0mbewM, ®opma
JICIUTIAHBI CaMOCTOSITEJIbHOTO HU3yUeHUs aKaJl. yachl KOHTPOJISI

2 Buabl M 0CO0EHHOCTH  HAHOMATEPHAJIOB, 22 Omnpoc no
MeTOoAbl HMX MOJyYeHHS] U IepCleKTUBBI pedepaTtuBHOR
NpUMEeHEeHU s yactu KP
- JanpHuii 1 OMVDKHUA TOPSIOK B TBEPIABIX
TeNax. JuckperHas " KOHTHHYaTbHAS
pasynopsipodeHHocTs.  [ledekrtsl. Jlokamuzanus
NeEKTOB.

- DJIEKTPONPOBOAHOCTh. THIBI HOCHUTEJIEH.
Hanopa3smepnsie 3QQeKTsl B MOIYIPOBOAHUKOBOM
TEXHHKE.

- HanocTpyKkTypHBlE =~ M HaHOIIOPHUCTbHIE
Matepuansl. Hanokommnosutsl. HaHOCTpYKTYpBI Ha
OCHOBE IOPUCTBIX MATPHII.

3 Metoasl uccaenoBaHusi  (PyHKIHOHAIHLHOTO 22 Omnpoc no
cocTaBa U CTPYKTYPBI MOBEPXHOCTH pedepaTtuBHOii
MaTepUaJIoB. yactu KP
- Teopus ¢dpaxTayos. ®pakTanbHbIC
CBOMCTBAa HAHOMATEPHUAJIOB.

- MeTtoapl ucciieJoOBaHMsI IOBEPXHOCTU U
MOBEPXHOCTHOTO cJosA. B3aumopeiicTBue MexIy
KOMITOHEHTaM{ B HAHOKOMITO3UTaX.

4 IlepcneKTHBBI pA3BUTHSI HAHOTEXHOJIOTHIA. 22 Omnpoc no
- [lepcrieKTUBHBIE METO/IbI HAHOCOOPKHU. pedepatuBHOii
Texnonoruu 3D-neyaru. yactu KP

5. llepeyeHb y4eOHO-METOAMYECKOT0 OOecreyeHus AJIsi CaMOCTOATEIbLHOI PadoThI
00y4YarIIHUXCS M0 AUCHHUILINHE.

Meroauueckue yka3aHus sl 00yJaroIuXcsl 10 OPraHu3aIlii CaMOCTOSITEIbHON PabOThI
MO0 JUCUUIUIMHE, BKIIOYas TMEpPEYeHb TEM CaMOCTOSTEIbHOM paboThl, (HOPMBI TEKYIIETO
KOHTPOJII MO JUCHUIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO Pa3MEIIECHBI B DJIEKTPOHHOM
uHpopmanronHo-oopazosarenbHoit cpeae CITOI TU(TY) Ha caiite: https://media.spbti.ru

6. DoHJ 01LIEHOYHBIX CpPpeaACTB 1Jisl MIPOBECACHUA leOMe)KyTO‘-IHOﬁ arrecranumn

[IpomexyTodHas arTecTanus 1Mo TUCIHUILUIMHE MPOBOAUTCS B (OpME 3alIUTHI KYpCOBOM
paboTHI M c1auu 3auéra.

K 3au€ry momyckaroTcs CTYACHTHI, BBIOJHUBIIHNE BCe (POPMBI TEKYIIETO KOHTPOJIS.
3auéT TpemycMaTpuBaeT BBIOOPOYHYIO MPOBEPKY OCBOCHHUS MPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMITETEHIIMM U KOMIUIEKTYIOTCSI ABYMSI BOIPOCAMU U3 PA3IMYHbBIX Pa3/I€NOB JAUCIIUIUIMHBI.

BpeMmst moarotoBku CTyeHTa K yCTHOMY OTBETY - 10 30 MuH.

[IpumMep BapraHTa BOIPOCOB Ha 3a4ETe:

BapuanTt Ne 1

MHUKPOCKOIINSA —  OCHOBHBLIC

IIPHUHIHUIIGI,

1. HaHOKOMIO3UTBH — OCHOBHBIC THIIBI, TPHUMEPBI, METOJBI IOIYYCHHS, OCOOBIC
CBOWCTBa, TPUMEHEHHUE.
2. ATOMHO-CHIIOBas
MIPUMEHECHHE TT0 OTHOIICHHIO K MCCIICAOBAHUIO HAHOMATEPHAIIOB, 000pYyI0BaHHE.

BO3MO>XHOCTH,
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@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npeacTasiieH B [Ipunosxenun Ne 1.

Pe3ynbrarel OCBOCHMSA NHCLUIUIMHBI CYUTAOTCS JOCTUTHYTBIMH, €CIM JJI1  BCEX
AJIEMEHTOB KOMIIETEHIIMM JOCTUTHYT IOPOTOBBI YPOBEHb OCBOCHHMS KOMIIETCHIMH HA JJTAHHOM
JTaIle — OLICHKA «3aYTCHO».

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAUMBIX JIJI1 OCBOCHMS JUCUMUILIMHbI.

a) meyaTHble U3IAHUS:
1. JleroHanmuoHHBIE HaHOAIMa3bl. TEXHOJOTHS, CTPYKTypa, CBoWcTBa M mnpumeHeHus / Ilox
pen.: A. . Byns u O. A. Hlenaepooii. - Cankr-lIlerepOypr: M3a-so ®TU um. A. O.
Hodde, 2016. - 384 c. - ISBN 978-5-93634-025-2.

2. OCHOBbI HAHOTEXHOJIOTMH : yYeOHHMK IS By30B 10  HampasiaeHuto 211000
"KoHctpyupoBanue u TexHosnorusi 3iekTpoHueix cpencts" / H. T. Kysuemos, B.M.
Hosortopues, B.A. Kabpes, B.1. Mapronun. - Mocksa : BUHOM. Jlaboparopus 3HaHUiA,
2014. - 397 c. - ISBN 978-5-9963-0853-8.

3. Hayunble OCHOBBI HAHOTEXHOJIOTHIA U HOBBIC TIPHOOPHI : YUueOHUK-MOHOTpadus / IO Pel.
P. Kencanna u np., nep. ¢ anri. A. JI. Kanamnukosa. - Jlonronpyansiii : Matemnekr, 2011. -
527 c. - ISBN 978-5-91559-048-8.

0) 3JIeKTPOHHbIE U3TAHMSL:

1. PakoB, D.I'. Heopranuueckue HaHOMaTepuaiabl: y4eOHOE TOocoOWe AJii BY30B IO CIell.
"XuMudeckasi TEXHOJIOTHUS MaTepHalioB coBpeMeHHoi sHepreTuku” / J. I'. Pakos. - 3-e uzx.,
aneKTpoHHOE. - MockBa : Jlabopartopus 3uanwmii, 2020. - 480 c. - ISBN 978-5-00101-741-7 :
// Jlaup : onekrpoHHo-OMOnmMoTeuHas cucrema. - URL: https://e.lanbook.com (mara
obpamienus: 01.11.2024). - Pexxum gocTyIma: mo MOIMKUCKeE.

2. Hanomarepuansl. CBoiicTBa u chepsl npumenenus : YueOnuk / I'. W. [ xapaumanuesa, K.
A. Keigpanuesa, A. B. Merenuna, U. E Yonsun. - Cankr-IlerepOypr [u ap.] : Jlans, 2020. -
200 c. - ISBN 978-5-8114-4433-5 // Jlanb : snexkTpoHHO-OnOMMoTeyHas cucrema. - URL:
https://e.lanbook.com (mara obparenus: 01.11.2024). - Pexxum q0CcTyma: 1Mo MOIMKUCKE.

3. Hano- u 6uoxommosutsl / [lox pen. A. K.-T. Jlay [u ap.] ; mep. ¢ anra. U. 1O. I'opOyHOBOIA,
T. I1. Mocomnogoii ; [Tox o6mm. pen. U. FO. T'opOyHOBOIL. - 2-¢ u3a., 31IeKTpoHHOE. - MOCKBa !
Jlaboparopus 3Hanwmii, 2020. - 393 c. - ISBN 978-5-00101-727-1 // JlaHb : 3JI€KTPOHHO-
oubnmnoreunas cucrema. - URL: https://e.lanbook.com (mara obpamenus: 01.11.2024). -
Pexxnm ocTyma: 1o noamnucke.

4. Pookonkos, JI.M. Hanomarepuansl : YueOnoe nocodue / JI. U. Perxonkos, B. B. JIésuna, 3.
JI. JI3um3urypu. - 5-e uzf. (3nexkTpoHHoe). - Mocksa : JlaGopatopus 3Hanuii, 2017. - 368 c. -
ISBN 978-5-00101-474-4 : 6. 1. // Jlanp : snekTpoHHO-OMONMMOTEeYHas cucrema. - URL:
https://e.lanbook.com (nata oopamenwus: 01.11.2024). - PexxuM gocTyna: mo mojmnucke.

5. OcCHOBbl HAHOTEXHOJIOTHM : y4yeOHMK s BY30B 1o  HampasieHuo 211000
"KoHcTpynpoBaHue u TexHOJOTHs 1eKTpoHHBIX cpenctB" / [H. T. Ky3nernos u ap.]. - 2-e
u3 1. (31ekTpoHHoe). - Mocksa : Jlaboparopus 3nanui, 2017. - 400 c. - ISBN 978-5-00101-
476-8 : 6. u. // Jlanp : snexTpoHHO-OMOMMOTEeYHas cuctema. - URL: https://e.lanbook.com
(mata oopamenus: 01.11.2024). - Pesxum tocTyma: mo moJImricKe.

6. PacTpoBas 3eKTpoHHAasi MUKPOCKOIHS JUIsl HAHOTeXHOJIoTuil. Metoas! 1 npuMmenenue / [Tox
pen. Y. XKy, XK. JI. Yanra ; nep. ¢ anrn. C. A. VBanosa, K. . Jlomkuna ; mox pex. T. I1.
Kamunckoii. - 3-e u3a. (dnmektpoH.). - Mocksa : Jlaboparopus 3Hanwmii, 2017. - 600 c. -
ISBN 978-5-00101-478-2 : 6. 1. // Jlaub : smekTpoHHO-OMONMoTeuHas cuctema. - URL:
https://e.lanbook.com (nara oopamenus: 01.11.2024). - Pexxum nocTyna: no HOANUCKe.

7. Oppanbs, C.C. IlpoekTupoBaHuE COCTaBa, CTPYKTYpbl U CBOMCTB KEpPaMHUYECKUX
KOHCTPYKITMOHHBIX HaHOMaTepHuayioB : yueoHoe mocooue / C. C. Opnanbs, A. E. Kpapuuk ;
MunucrepcTBo obpa3oBanus U Hayku Poccuiickoit @eneparun, Cankr-IletepOyprekuit
TOCYAapCTBEHHBIM TEXHOJIOTHYECKUH HWHCTUTYT (TeXHHYECKWil yHuBepcuter), Kadempa
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XUMUYECKON TEXHOJIOTMM TOHKOW TexHu4eckor kepamuku. — Cankr-IlerepOypr
CIIGI' TU(TY), [6. u.], 2014. - 86 c. // CIIGI'TU. DnekrponHas Ombmmoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 01.11.2024). - Pexxum pocryma: ajis
3aperuCTpUp. MOIb30BATEIICH.

8. IlepedeHb 3JIEKTPOHHBIX 00pPa30BATEJBHBIX PeECYpCcoOB, HeOOXOAMMBIX IS
OCBOCHHS JHCHHUIIMHBI.

- yueOHbIit iaH, PIT/] u yueOHO-MeTommueckue marepuainst: https://media.spbti.ru

- DuekTpoHHasi oudamnorexka CIIOI'TU(TY) (na 6a3ze IbC «bubauoTex»)

[Tpunagnexxnocts — cooctBennas CITOI TU(TY).

JloroBop Ha mepenadyy nmpaBa (MPOCTOM  HEUCKIIOUUTENBHON  JIMIEH3WM) Ha
UCIIOJIb30BaHUs Pe3yiIbTaTa MHTEIUIEKTyalIbHOH nestenbHocTH OO0 «bubmmoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiira — http://bibl.Iti-gti.ru/

WNuTtepHer-pecypchl: MPOBOAUTH IMOUCK B  PA3IUYHBIX CHUCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIbI
CaliTOB, PEKOMEHIOBAaHHBIX MPEINO/IaBaTEIeM Ha JICKIIMOHHBIX 3aHATHUSAX.

C KOMITBIOTEPOB HHCTUTYTA OTKPHIT TOCTYI K:

www.elibrary.ru - eLIBRARY - HayuHasi 3JeKTpOHHas OHOIHMOTEKA MEPHOAMYECKHX
W31aHUH;

http://e.lanbook.com - DieKTpoHHO-OMOIMOTEUHAs CHCTeMa H3aaTelbcTBa «JIaHbY,
KOJUTCKIIMU «XuMus» (KHUTH u3gatenbCeTB «Jlanb», «bunom», «HOT»), «Hanorexuomorum»
(xauru uznatenscrBa «bunom. Jlaboparopus 3HaHUNY);

www.consultant.ru - Koucynsrautlliroc - 6a3a 3akoHOATEIbHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;

WWW.Scopus.com - baza nmaHHbIXx pedeparoB M IUTHUPOBAHMS Scopus H3IaTEIbCTBA
Elsevier;

http://webofknowledge.com - VuuBepcanpHas pedepartuBHas 0a3a JaHHBIX HAayYHBIX
ny6nukanuit Web of Science komnanuu Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (BenukoOpurtanus);

www.oxfordjournals.org - ApxuB Hay4HBIX XKypHaioB u3narenbctBa Oxford University

Press;

http://www.sciencemag.org/ - TlomHOTEKCTOBBIM JocTyn K kypHamy Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctyn k sxypuany Nature (Nature Publishing Group);

http://pubs.acs.org - Joctyn k koyutekuuu xypHanoB Core + m3garenbcTBa American
Chemical Society;

http://journals.cambridge.org - IToJHOTEKCTOBBI JOCTYN K KOJJICKIMU JKYPHAJIOB
Cambridge University Press.

9. MeToauyeckne yKazaHus sl 00y4aIOUIUXCSl IO OCBOEHUIO JUCIIUIJIMHBI.

Bce Bunpl 3ansaTuii mo aucrumiuHe «OCHOBBI HAHOMATEPUATIOB M HAHOTEXHOJOTHI»
MIPOBOJSTCS B COOTBETCTBUU ¢ TpeboBanuamu cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebHbix 3anstuil. Jlekuus. OOuiue
TpeOoBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzast yueOnbix 3ansaTuii. JlabopaTopHble 3aHATHS.
OO6mure TpeboBaHUs K OPraHU3allMU U TTPOBEICHHIO;

CTO CIIoI'THU 018-2014. KC VYK/IB. Bunet yuebnbix 3anstuil. CemMHHapBHl H
npakTudeckue 3aHaTus. O0ue TpedoBaHU K OpraHu3aluy U IPOBEICHHUIO.
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http://bibl.lti-gti.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
../../../Алина/AppData/Образовательные%20программы/Бакалавры/АКК%2028.03.03(2020)/www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
../../../Алина/AppData/Образовательные%20программы/Бакалавры/АКК%2028.03.03(2020)/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
../../../Алина/AppData/Образовательные%20программы/Бакалавры/АКК%2028.03.03(2020)/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/

CTII CII6GI'TH 048-2009. KC VYKJIB. Bunber y4uebnbIx 3aHsTH. CamMOCTOSTEIbHAS
ianupyemas pabota crynentoB. O0mue TpeOOBaHUS K OpraHU3aI[uU | IPOBEICHUIO.

CTO CII6I'TU(TY) 044-2012. KC YKJIB. Bunsl yueOHbIX 3aHsaTHl. KypcoBOW MPOEKT.
Kypcosast pabora. O6mue TpedoBaHms.

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha W3Y4YEHHE ITAHHOW IUCIMILIUHBI, JTy4Ille
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMaTpuBas MPU STOM PETYISPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU yCTIOBHSIMH TIPABHJILHOW OpraHU3alliy y4eOHOTo IMporecca sl CTYACHTOB
SABIISETCS:

IUTAHOBOCTH B OpPraHU3aluy y4eOHOH paboThI;

Cepbe3HOE OTHOIICHHE K U3YUYCHUIO MaTepHaa;

IMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTuUS CTYIEHT NOJIKEH NPUXOIUTh, UMEsl 3HAHUS 110 YK€ U3YUEHHOMY MaTepuaiy.

10. ITepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIBL3yeMbIX NMPHU OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO Mpolecca Mo AUCIUILIHHE.

10.1. UndopmManmoHHbIe TEXHOJIOTHH.

B yueOHOM mpoliecce 1O JaHHOM JUCHUUIUIMHE TMPEIYCMOTPEHO HCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJOTHI:

YTEHUE JIEKIUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTALUM;

B3anMo/eiicTBre ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe obecniedeHue.

Jlnst mpoBeACHUST 3aHATUH HMMEIOTCS IEPCOHAIbHBIE KOMIBIOTEPHl € MPOrPaMMHBIM

o0ecrieyeHneM:

- OnepannonHas cucrema Microsoft Windows;

Microsoft Office Std, AxamgemMuyeckass JHIEH3US, CYOJIHIICH3UOHHBIN JOTOBOP
Ne02(03)15 ot 20.01.2015, ¢ 20.01.2015 6eccpouHo;

- AnTHBHpYyCcHOE porpamMmHoe obecnieuenue Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0).

- PTC Mathcad (I'K Nel9 ot 13.10.08 r. Ha mpegocTaBieHHE aKaJeMHUUCCKOM JUIICH3UN
na MathCAD University Department Perpetual-200 Floating).

10.3. ba3mbl JAHHbIX U l/lH(l)OpMaIII/IOHHI)Ie ClIpaBOYHLIEC CUCTEMDI.

1. http://prometeus.nse.ru — 6aza I'TTHTH CO PAH.

2. http://borovic.ru - 6a3a narenros Poccun.

3. http://1.fips.ru/wps/portal/Reqister - denepanbHbIi HHCTUTYT TPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3za marenros CIIIA.

5. http://freepatentsonline.com- 6a3a marenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a narearos CIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickast 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza TOCTos.

10. http://elibrary.ru — Poccuiickas morckoBasi CHCTEMa HaAYYHBIX TyOJIUKAIIUH.

11. http://springer.com — aHTIOS3bIYHAS TIONCKOBAst CHCTEMA HAYYHBIX TYOIHKAIHA.

12. http://dissforall.com — 6a3a gucceprarmii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpoB XUMHUECKUX COCTHHEHHUI.

16. http://markmet.ru — mapo4yHuK cranei.
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11. MartepuajbHO-TeXHHYECKOe o0eclevyeHrne OCBOEHHMSI IMCHUILIMHBI B Xoje
peaju3anuu 00pa3oBaTeJbHON MPOrpamMMbl.

YueOHast ayqiuTOpHS A/ NPOBEACHUs JTeKIHOHHBIX 3AHATHH, TPYNIOBLIX H
HHIMBHUAYAJbHBIX KOHCYJbTAIUI, TEKYILIero KOHTPOJIS U NPOMEKYTOYHOM aTTecTAlMH.

OcHoBHOE 000pyZOBaHUE: CTOJIBI — 15 MIT.; CTYbs - 29 mT.;

MapKepHas J0ocKa, JEMOHCTPALIMOHHBIN 3KpaH, IPOEKTOP, KOMIIBIOTEP.

Y4yeOHas ayauTopusi JAJis1 NPOBeIeHs] 3AaHSATHII CEMHUHAPCKOT0 TUIIA.

JlabopaTopus cieKTpaJbHbIX H3MEpPEeHHNH !

OcnHoBHoe obopynoBanue: Cnekrpodoromerp CD-56, Cnexrpokonopumerp TKA-B/I.

SApxomep PITYU-YXJI4. Jlazepusiiit Mukpoananuzarop LMA -10. CiekrpomeTp aTOMHO-
abcopormonusiii MI'A-915. JIludpakromerp pentrenoBckuii Nikolet. MukpounTepdepomerp
MUNN-4Y42. Becet WA-21. YcraHoBKa 1711 U3MEPEHMSI KPAEBBIX YIJIOB CMaYMBaHUS U
HOBEPXHOCTHOW SHEPTUU. Y CTAHOBKA JJIS1 U3MEPEHUSI XapaKTEPUCTHUK 3JIEKTPOXPOMHBIX
ycTpoicTB. J[IBe ynbTpa3ByKoBbie BaHHBI Y3Y-0.25. Maruutasie Memanku MM-5.

YueOHast ayqiuTOpHs /15 NPOBEJACHUS 3aHATHI CeMHMHAPCKOIr0 THIIA.

OcnoBHOe 00opynoBanue: ctoibl — 10 mT.; cTynbs - 19 mr.;

MapKepHast JOCKa; AeMOHCTPALlMOHHbIN 3KpaH, MyJIbTUMEAUUHBINA IPOEKTOD,

kommbioTep. MK-mukpockomn co ciekrpodoromerpom Nicolet FTIR 3600.

Mukpockon momunecueHTHbid JIOMAM. Teépaomep PTII 5011.

Teépnomep TIL-2. Yausepcansubiii TBepaomep HBRV-187.5.

Mukpockon ckanupyromuid 30H10Bb1i1 «CMM-2000», AHanu3arop pa3MepoB YacTHUIL
Coulter model NAMD. 3D-ckanep Shining3D Model Einscan-SE.

Jlaboparopuu Un:knuupunrosoro nenrpa CIIoI'TU(TY):

PentrenoBckuii nudpakromerp RigakuSmartLab 3.

PacTpoBblii anexkTpoHHBIM MuKpockon TescanVega 3 SBH.

JlabopaTopus ONTHKO-MEeXaHUYEeCKUX U3MepPeHMI:

OcHoBHOe obopynoBanue: Mukporsépromep [IMT-3.

VaetpasBykoBoil TBEpaoMep «KonctanTa K5V ».

[TpuGop 11t H3MEpeHus epoXoBaTOCTH MoBepxHocTH Mitutoyo SJ-201.

[Tpubop 1u1st U3MepeHus MEepoXoBaTOCTH MOBEPXHOCTH Ha OCHOBE Mukpockorna MUC-11.

Jlazepusiit nanpHOMep CONDTROL X2. JInuanomep U3B-6. Mukpockomnsl
W3MEpUTEIIbHBIE ClIeUalbHbIE (B T.4 MUKPOKaTepbl M ONTUKATOPHI) — 10 mIT.

Komtekuyst TOkapHbIX pe3L0B U KOMILJIEKT YIIIOMEPOB AJIs ONPEACIEHUS UX
F€OMETPUUECKUX XapaKTEPUCTHUK.

Konnexmust nHCTpyMeHTOB 11 00paboTku oTBepcTuil: CBEpia cnupaibHble, IIEHTPOBBIE,
KOJIbIIEBBIE. 3€HKEPhl LWINHAPHUUECKHE, KOHUYecKHe. Pa3BEPTKYU IUIUHAPUYECKHE,
KOHUYECKHE, MAlLIMHHbIE pyYHble. MeTUHKH.

Komnnekuus ¢pes: Konuesble, mmnoHouHble, OceBble, (aCOHHBIE, MOAYIbHbBIE, Ppe3epHbIe
TOJIOBKH.

Komnekuust cBapHBIX COEAMHEHN, TOTyYEHHBIX Pa3IMYHBIMU METOJAMU: pyYHas
JyroBast CBapKa, 3JIEKTPOKOHTAKTHas! (CTHIKOBAsI, TOUEUHAs!, POJIMKOBAs), SJIEKTPOHHBIM
JIy4OM, HaIUIaBKa), 1€(EKThl CBAPHBIX IIBOB.

KommiekT ocHacTKH 111 U3rOTOBJIEHUS IecyaHoi popMbl. DOPMBI TSI TUThS 1O
BBITIaBIISiEMBbIM MOIETIIM. KOKMIIM JUIsl TUTHS B METAJUIMYECKUE (POPMBI.

[lITaHreHUHCTPYMEHTHI (MEXaHUUECKUE U AJIEKTPOHHBIE I TAaHTeHIIUPKYJIIH,
HITAHTE€HTTTyOMHOMEpHI, IITaHreHpencMachl). MUKpoMeTpuyecKue HHCTPYMEHThI (MUKPOMETPHI,
riryOuHOMEpBI, HyTpoMepbl). KanuOpbi-ckoOb! 1 KaauOpbI-NPOOKH /7151 KOHTPOJIS Pa3MepoB
JieTanei.

FDM 3D-npunrep Artillery Genius.

JlaGoparopusi CieKTPaJbHBIX U3MEPEHUI

OcHoBHoe obopynoBanue: Crekrpoduroopumerp AvaSpec 3648.

Uccnenosarenbckuit paguometp IL 1700. CriekrpodoTomerp CD-46.
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Crnexrpoxomopumetp TKA-BJI. Apxomep ®ITU-Y XJI4. RLC metp E7-20.

BonbT™meTp yHUBEpCalbHBIN 37eKTpoMeTpudeckuit B73-42.

Kommiekc nameputensabiii KS05. McTouHnk KanuOpoBaHHBIX HAMPSKEHUH,

Onexrpometp Keithley. ['eneparop curnanoB HuzkodactoTHbii [13-123.

Merommetp [1C-1. UcTounuk nutanusi mocTossHHOTO Toka b5-44.

JlaGopaTopusi oNTHYECKUX U3MEPEHUIA:

OcHoBHOe o0opynoBanue: KoMmruiekc ontuueckux nu3mepennit (15 meramiorpaduueckux
Mukpockonos MUM-4, MUM-6, MUM-8, yHuBepcallbHbII U3MepUTEIbHBIA MUKpockon Y M-
21, pedpakromerp MPD-23, 2 Munepanornyeckux Mukpockorna MUH-8, MukpoTtsépaomep
[IMT-3. Oxynspuas Buneokamepa k mukpockony ALTAMI USB, Komnekmust Mukpouungos,

OO6pa3ubl MaTepualioB AJis MPOBEACHUS UCTIHITAHHM.

Ilomerenne 1J1s1 caMOCTOATEIBLHOM padoTHI.

OcHoBHOE 000pyZOBaHUE: CTOJIBI — 54 MIT.; CTYJbS - 54 MmT.;

MapKepHas JJocKa, IPOEKTOP, JEMOHCTPALIMOHHBIN IKpaH;

KOMITBIOTEPHI C IOCTYIIOM K HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
«HTepHeT» — 24 mir.

12. Oco0eHHoCTH O0CBOCHUHA AUCHHUIIIMHbI HHBaJIMJIaMu H JUIaAaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

JInsi MHBaJIMIOB M JHUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU Y4Y€OHBIN MpOIECC
ocymiecTBisieTcs:s B coorBercTBuM ¢ [lojoxkeHnem 00 opraHuszanuu yd4eOHOro mporecca JJist
00y4YeHUs1 MHBAJUIOB W JIMIl C OTPaHUYEHHBIMU BO3MOKXHOCTSIMH 3a0poBbsi CIIOI' TU(TY),
yTBEpKIeHHBIM pexkTopoMm 28.08.2014 r.
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[Ipunoxenue Ne 1
K paboueli mporpaMme JTUCIUILTHHBI
DOoH/ OLICHOYHBIX CPEACTB
JJISI IPOBEJEHUS IPOMEKYTOUYHOM ATTECTAIUM 110

AUCIHUIIJINHE «OCHOBBI HaHOMAaTEpHUaJIoB U HAHOTEXHOJIOTHil»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nnnexc OTtan
ConeprxaHue
KOMITIETEHIINHI (hopmupoBaHus
I1IK-1 Crioco0eH UCTOoIh30BaTh HA MIPAKTUKE 3HAHUS O BIUSHUU MIPOMEKYTOUYHBIN

COCTaBa, CTPYKTYpPbI, Pa3MEpPOB Ha CBOIICTBA MaTEpPHAJIOB,
WX B3aMMO/JICUCTBUHU C OKPYXAIOIIEH CPEAOM, OJISIMU,
ASHEPreTUYECKUMHU YaCTUIIAMU U U3JTy4CHUEM

I1K-3 CriocobeH CTpoUTh aJleKBaTHbIE PU3UYECKUE U IPOMEXYTOUYHBIH
MaTeMaTUYeCKUEe MOJIEIN MaTEPUAJIOB U U3/IETIU, C yYETOM
Pe3yJIbTaTOB MOJEIUPOBAHMSI IPABUIIBLHO BHIOUPATh METO/IbI
U TEXHOJIOTHYECKHE PUEMBI U3TOTOBIICHUSI, 00paOOTKU U
MO (PULIMPOBAHUS MATEPUAIIOB U U3JIETIHH C LENbIO
IPUJIaHUS UM HYXKHBIX CBOWCTB
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2. Iloka3areu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINii Ha PA3JTUYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OHCHUBaHUA

Kon u INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHA
HaNMEHOBaHHE (meckpumITOpHI) OTICHUBAHUS (ommMcanue BEIPAKEHHOCTH IECKPHUITTOPOB)
WHINKATOPa «YIOBJIETBOPHUTEIHHOY «XOPOILIO» «OTIIUYHO»
JIOCTHKEHUS (TIOpOTOBBIIT) (cpemumii) (BBICOKMIT)
KOMIIETCHLIUI
nK-1.1. 3naer: OTBeTHI Ha Nmeer npencraBnenne | 3Haer METOJBI | YMeeT aHAIH3UPOBATh U
Crocoben OCHOBHBIE CBOICTBA Borpockl Nel-7. 00 0cOOBIX CBOWCTBaX | MUCCIIENOBaHUS, 00600611aTh HAYYHO —
HCIIONB30BAT Ha | HAHOYACTHI], HAHOIUICHOK KypcoBas HAaHOMATEPHAIOB M UX | MOACTHPOBAHUS U | TeXHUYECKHE JaHHbIE B
NpaKTHKe 3Hanus | HAHOKOMIIOSUTOB, pa0ora. MPUMEHEHUH [IPU IIPOTHO3UPOBAHUS o6acTi HaHOMalTepHa.HOB "
06 ocofensoctx | HAHOCTPYKTYPHPOBALiix oata 0 ocnomix | nanowarepnanon. | hooroknono A 31t
CBOMCTB MaTepUaoB U METO/bI HX npnm}pmax p : BIAHMOCBA3H MEHKILY
HAHOYACTHII, necnenosatns (3H-1) HAHOTEXHOJIOTHIA. iiiﬁiﬂiﬁﬁommw "
HAHOILICHOK 1 XapaKTepUCTUKAMH
HAHOKOMITO3UTOB, HAHOMATEPHATIOB.
HaHOCTPYKTYPHD | Ymeer: OrtBeTsI HA VYMeer BBIOUpATh VMeer BbIOMpaTh ¥ | YMeeT BHIOUpATh U
OBAaHHBIX BBIOMPATh M MCIIOJIb30BATh Bompockl Ne8-10, | coBpeMeHHBIE METOJIBI | UCIIOJIB30BATh HCIIOJIB30BaTh COBPEMEHHbIE
MaTepHaoB. Pa3IINYHbBIC METOIBI 13,14,16-18. HCCIIEIOBAHU COBPEMEHHBIE METOJIBl | MeTObI HCCIIEIOBAHMUS
VCCIIEOBAHNS HAHOMATEPUATIOB Kypcosas HaHOMAaTEPHAJIOB. UCCIIeIOBaHUS HAHOMATEPUAIOB U [IPH HTOM
(V-1) pabora. HaHOMATCPHAJIOB. AHAJIM3UPOBATD MOJTyYEHHBIE
pe3yabTaThI.
Baapneer: OTBeTHI HA Brnaneetr ocHOBHEIMU YmMmeer ONPEACIATh | YMEET ONpeIesATh 11eJIEBbIC
HaBBIKaMH IPUMCHCHU BOIIPOCHL MCTOAaMU ICJICBBIC CBOMCTBA CBOWCTBA HaHOMATEpHUaAIOB
PasIMYHBIX METOJI0B Nell,12,15,19. | uccnenoBaHus HaHOMAaTEPHAaJIOB M | 179 KOHKPETHBIX
HCCIIE[OBAHNS HAHOMATEPHAIIOB Kypcosas HaHOMATEPHAJIOB. OCYHIECTBIATh X | ipuMeHeHuit u
(H-1). padora. HU3MEpPEHUs. OCYIIECTBIATE UX
W3MEpPEHUsI, UCTIBITAHUS
aHaJIM3.
K-3.1. 3Haer: OtBeThl Ha Hmeer npencrapienue | 3HaeT METOABI | 3HAET B3aUMOCBSA3H MEXIY
CnoocobeHn METOIBI MOJTYUEHUS U Bonpockl Ne20- 00 OCHOBHBIX MOJEIUPOBAHUS U | CTPYKTYpPOH, CBOMCTBAMH H
MCIIONB30BATh Ha | MOAH(UIMPOBAHHS HAHOYACTHIL, 23. MOAX0JaX K CHHTE3Y U | MOAU(DUIUPOBAHUSA  C | TeXHUYECKUMHU
HAHOTLIEHOK ¥ HAHOKOMIIO3HTOB, KypcoBas MOJIEJINPOBAHUIO LEJIBIO TOMYYCHHS | XapaKTepUCTHKAME
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NPaKTUKE 3HAHUS
0 TEXHOJIOTHUSIX
U3TOTOBJICHUS U
MOIU(PHUIIUPOBAH
sl HAHOYACTHII,
HAHOIUJICHOK U
HaHOKOMITO3UTOB,
HAHOCTPYKTYpPHUD
OBaHHBIX
MaTepHaoB.

HAHOCTPYKTYPHUPOBAHHBIX paborta. HaHOMAaTEPUAIIOB. 3aJJaHHbIX HaHOMAaTepHaNOB.
marepuaios (3H-2) XapaKTePUCTHK
HaHOMAaTEPHAJIOB.
Ymeer: OTBeThI Ha Wmeer npeactaBneHne | YMeET CHHTE3UPOBATh | YMeET MPOTHO3HPOBATH
BLIOMPATH U UCIIOIb30BATh Bompockl No24- 00 OCHOBHBIX METOJaX | U ONPENENATh | XapaKTep B3aUMOJEHCTBHS
pa3IM4YHbIE METO/bI CHHTE3A U 28. CHHTC3a U OCHOBHBIC HaHOMATEPHAJIOB C
MO HLHPOBAHNS Kypcosas MOAN(UIIPOBAHU TEeXHUYIECKHUE OKpyKatoLeii cpeoit 1
HaroMatepuanos (V-2) paborta. HaHOMAaTEPUAIIOB. XapaKTePUCTUKU BEIGPATE CHIOCOOBI MX
HCKOTOPBIX nepepaboTKu U
HaHOMAaTEPHAJIOB. MOHHIPOBAHHS.,
Baapneer: OTBeTHI Ha Nmeer npeacraBnenue | BrameeT MHOXKECTBOM Bnaneer naBpIkaMH aHaIM3a

HaBBIKAMU IPUMEHEHHUS
pa3IMYHBIX METOJOB CHHTE3a U
MOTUGUITTPOBAHUS
nanomatepuanos (H-2)

BOTpOCHI No29-
32,

Kypcosas
pabora.

00 OCHOBHBIX
IoAX04ax K CUHTE3Y U
MOJICTTUPOBAHHIO
HAaHOMATEPUAIIOB.

METOJIOB CHHTE3A U
MOIU(DUITUPOBAHUS
HAHOMATEPHAIOB U
YMEET OMPECIITh UX
OCHOBHEIE
TEXHHYECKHE
XapaKTePUCTUKH.

BIIASTHHS PA3INIHBIX
(haKTOpOB HA CBOMCTBA U
IIEJIEBbIE XaPAKTEPUCTHKH
HAaHOMATEPHAJIOB.
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[Mkama onenuBanus coorBerctByeT CTO CIIGI TU(TY):

[TpomexyrouHas arrectanus 1Mo Kypcy «OCHOBBI HAHOMATEPUAIOB U HAHOTEXHOJIOTHI»
MIPOBOUTCS IO PE3yJIbTaTaM 3allUThl KypCOBOM PaOOThI U Cllaud 3a4éTa.

Jus  momydeHust 3a4éra  JODKEH OBITh  JIOCTUTHYT  IIOPOTOBBIN»  YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIINH.

3. TunoBble KOHTPOJILHBbIE 3aJaHUSA JISl IPOBEJACHUS NMPOMEKYTOUYHOM aTTeCTAlUMN
a) Bompochl A5 OLEHKM 3HAHUI, YMeHM W HaBBIKOB, CPOPMHPOBAHHBIX Yy
cryaenta nmo komnerenuuu IK-1:

Teoperuyeckuii Bonpoc:

1. KakoBbl OCHOBHBIE OCOOEHHOCTH HaHOMaTepuanoB? Ha yeM OCHOBaHBI U B 4eM
NPOSIBIIAIOTCS pa3MepHbIie 3((eKThl B HaHOMaTepranax?

2. Ilpu xakux pa3Mmepax 4YacTHIl BEIIECTBA HAYMHAIOT CKa3bIBAThCA pa3MEpHbIE
3 QeKTh, OKa3bIBAIOIIME BIMSHUE Ha €ro (u3mueckue W XHMMHUYecKHe cBoiicTtBa? Yewm
00ycJI0BJI€Ha COOTBETCTBYIOLIAs BEIMUYMHA KPUTHUECKOTO pa3mepa?

3. KakoBbI 0CHOBHBIE 0COOEHHOCTH ITOBEPXHOCTHOTO CJI0S HAHOMATEePHAaIoB?

4. Ilepeuncnnte OCHOBHbBIE BHJIbl HAHOMATEPHAJIOB.

5. OcHOBHBIE BUABl HAHOMATEPUAIOB, NPUMEHSEMBIX B OOJACTH 3JIEKTPOHHUKHU,
CpeACTB OTOOpakeHUs MH(POpPMALMM, CBETOTEXHUKH U ONTOMIEKTPOHUKHU. [Ipumepsl
MaTepuaioB. DPPEKThI, JOCTUTAEMEIC 32 CUET X UCTIOJIB30BaHUS.

6. Yrto Takoe kBaHTOBble TOYKH? OCHOBHBIC BUJBI KBAHTOBBIX TOYEK, CIHOCOOBI
MOJIyYEHUsl, BOKHEHUIINE IPUMEHEHUS B TEXHUKE.

7. UYro Takoe  IOBEpXHOCTHble  (yHKIMOHaAIbHBIe  Tpynnsl?  Ilpumepsr
(YHKIIMOHAJIBHBIX TPYII HAa IOBEPXHOCTHU TBEPABIX BELLECTB.

8. Meronpl wuccnenoBaHus (YHKIHOHAIBHOTO COCTaBa IOBEPXHOCTH TBEPIBIX
BEIIECTB.

9. DnexkTpoHHas MUKPOCKONHS — OCHOBHBIE IPUHIIUIIBI, BO3MOXKHOCTH, IPUMEHEHUE
10 OTHOILIEHHIO K UCCIIEIOBAHUIO HAHOMATEPUAoB, 000pyI0BaHUE.

10. TynHenbHBINH 3PGEKT — CYIIHOCTH SIBICHHS, NMPUMEHEHUE IJIs HCCIIeAOBaHUS
HaHoMaTrepHanoB. CKaHUPYIOIAs 30H/10Basi U TYHHEJIbHAsE MUKPOCKOIIHSL.

11. ATOMHO-CHIIOBasi MHUKPOCKOIIMS — OCHOBHBIE MPHUHIIUIIBI, BO3MOXHOCTH,
MIPUMEHEHHUE 110 OTHOIICHUIO K UCCIIEIOBAaHUIO HAHOMATEPHAJIOB, 000PyI0BaHHE.
12. OnTtuyeckas coekTpockomusi — ocHOBHbie Buabl (Y®,Bugumas, UK),

COOTBETCTBYIOILIME YAaCTOTHO-BOJIHOBbIE uana3oHbl. CymiHocTe Dypbe-npeoOpa3zoBaHus B
HK-cniekrpockonuu. Bo03MOXHOCTH CIEKTPOCKONMMYECKMX METOJIOB MPUMEHHUTENbHO K
HCCJIEJOBAaHUIO HAHOMATEPUAJIOB.

13. CnekTpockomnusi SA€pHOr0 MarHUTHOTO pPE30HAaHCAa — OCHOBHBIE MPUHLUIIB,
BO3MOXXHOCTH, TIPUMEHEHHE I10 OTHOIIEHHWI0O K KCCIEJAOBaHHI0O HaHOMATEepUaJOB,
obopyoBaHue.

14. CnexTtpockonusi 3JIEKTPOHHOTO IapaMarHUTHOTO pPEe30HaHCAa — OCHOBHBIE
HPUHIUIBI, BO3MOXKHOCTH, IPUMEHEHHE 110 OTHOIICHUIO K MCCIIEJOBAHUI0 HAHOMATEPUAIOB,
obopyoBaHue.

15. PenrreHoaudpakiiMOHHBI aHAM3 — OCHOBHBIE TPHUHIMIIBI, BO3MO>KHOCTH,
MPUMEHEHHE N0 OTHOUICHHIO K CCIIEJ0BAHNIO HAHOMAaTEPHAIIOB.

16. ManoyrioBoe paccessHHE€ pPEHTT€HOBCKHX JIydyeil W HEHWTPOHOB — OCHOBHBIE
IMPUHIUIIEI, BOBMOXHOCTHU, MPUMCHCHHEC IO OTHOUMICHUIO K UCCIICAOBAHUIO HAHOMATCPHAJIOB,
obopyoBaHue.

17. DnexTpuueckue CBOWCTBA MaTepUANOB — 3JEKTPOIPOBOJHOCTh, 3JIEKTPUUECKOE
COIIPOTHUBIICHUE, JUAJICKTPUYECKHE XapAaKTEPUCTHKHU (IUAJIEKTpUYECKas IPOHUIIAEMOCTb,
TAQHM€HC JUUIEKTPUUECKUX MoTeph). Pusmdeckas mpupoja SBICHUH, OCOOEHHOCTH
NpPOSBIEHUS B pa3IUYHbIX KjIaccax MaTepuanoB (IIPOBOAHMKH, MOJIYINPOBOAHUKH,
JURJIEKTPUKN ), HAHOMaTepHaiaX U HAaHOKOMITO3HUTaX.
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18. EmxocTtHast  cmekTpockonus. MccnemoBaHue — AMAIEKTPUYECKHX  CBOWMCTB
HaHOMaTepI/IaJIOB U HAHOKOMIIO3UTOB — OCHOBHBIC HpI/IHI_[I/IHBI, BO3MOXHOCTH, 060py2[OBaHI/I€.

19. DmumncoMeTpudecKuii KOHTPOJIb TOJIIUHBI HAHOCJIOEB — OCHOBHBIE TPHUHIIHIIBI,
BO3MOXKHOCTH, 000pYI0OBaHHUE.

0) Bompochl a1 OLEHKHM 3HAaHWI, YMEHHH W HABBIKOB, C()OPMHPOBAHHBIX Y
cryaenta no komnerenuuu IK-3:

Teoperuyeckuii Bonpoc:

20. Ilepeuncnure OCHOBHBIE TOJXOABI K MOIYYEHHIO HAHOMATEPUAIOB.

21. Yto Takoe HAHOMOPOUIKH U KaKUMH CIIOCOOAMH MX TOTYy4aroT?

22. B uyeM 3aKiIIOYalOTCS OCHOBHBIE HPHUHLMIBI IOJIYYEHHs] IUJIEHOK METOJIOM
JIbarmiopa-bromxert?

23. B ueM 3aKki1r0y4aroTCsl OCHOBHBIE NPUHIMIIBI MOJIEKYJISIPHON COOPKH U MOTYy4EHUS
HAaHOpPA3MEPHBIX CJIOEB METOJOM MOJIEKYJISIPHOTO HaciauBaHHs. KakoBbl OCHOBHbBIE CTaauu
npouecca?

24. HaHOIUIaCTHHBI, HAHOCTEP)KHHW, HAHOBOJOKHA — METOBl TOJY4eHHUs, OCOOBIe
CBOWCTBA, IPUMEPHI MATEPUAJIOB, IPUMEHEHUE.

25. VYraepogHbsle HaHOTPYOKH — CTPYKTypa, OCHOBHBIE BHJbI, METOJBI TOIYYCHUS,
0coOble CBOMCTBA, IPUMEPBI MAaTEPHAJIOB, IPUMEHEHHE.

26. @ymnepeHsl — CTPYKTypa, OCHOBHBIE BHJBI, METOJABI IOJYYEHHUS, OCOOBIE
CBOWCTBA, IPUMEPHI MATEPUAJIOB, IPUMEHEHUE.

27. HanonopucTble MaTepHallbl — IPUMEPBHI, METO/IbI TOJTYUYCHHUSI, IPUMEHEHHE.

28. HaHOKOMIIO3UTBl — OCHOBHBIE THUIIBI, IPUMEpPbI, METOJbl IOJIY4YEHHUS, OCOObIE
CBOMCTBA, IPUMEHEHUE.

29. Yto Takoe ¢pakranbHas pasMepHOCTh? ['eomeTpuyeckue npumepsl (GppakTalbHbBIX
CTPYKTYP pa3jIuyHON Pa3MEPHOCTH.

30. IIpumenenue Teopun (pakTaJoB s aHalIM3a HAHOPA3MEPHBIX CTPYKTYD.
[Tpumepsl CTPYKTYp € pa3inyHOW (pakTaibHON pa3zMepHOCThIO (2, 3, MPOMEXKYTOUHbIE
3HAYEHUs1) B HAHOMaTepUaiax.

31. OOmme NPUHIUITBI MOJEITUPOBAHIS HAHOCTPYKTYP ¥ HAHOKOMITO3HUTOB.

32. OCHOBHBIE TMEPCIEKTUBHBIE O00JACTH PA3BUTHUS HAHOTEXHOJNOTHMH M HX
IPUMEHEHHUS B COBPEMEHHOM TEXHUKE U MPOMBIIIIEHHOCTH.

4. Metoauyeckue MaTepuaJbl Uil ONpeAeseHUs] NMPOLeIyp OLeHWBAHUS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIHUX ITANbl OPMUPOBAHUA KOMIIETCHIHH.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TVY) 016-2015. KC YK/IB. Iopsinok opraHu3aiy U NpoBeIeHHS
3a4€TOB M 9K3aMEHOB.

BeinmonHenue KypcoBoil pabOThl MO JUCHUIUIMHE MPOBOJUTCS B COOTBETCTBUHU C
tpeboBanusimu CTO CIIGI TU(TY) 044-2012. KC YKIB. Bunsl yueGubix 3ansatuii. Kypcopoit
npoekT. Kypcosas pabora. O0miue TpeboBaHMs.

5. KypcoBasi pa6ora.

KypcoBas pabota Beinosinsiercst B popMe pedepaTa 1o npeaBapuTENbHO COrNIaCOBAaHHON
C IpernoiaBaTesieM TeMe B 00J1acTH HaHOMAaTepUaioB U HaHOTexHonoruid. Peepar oo6remoM He
menee 10 crpanun (14 mpudt, 1,5 nHTEpBaNa) TOHKEH BKIIOYATh CBEIECHUS O KIIACCHU(PUKAIIH,
0COOEHHOCTSIX COCTaBa U CTPYKTYpHI, HCTOPUU CO3IAaHUs, 0OIACTAX MPUMEHEHHS, TEXHOIOTHIX
W3TOTOBIICHHSI, BAXKHEHIINX IEJIEBBIX XapaKTEPUCTHUKAX M METOJaxX HMX ONPEICICHUS, a TaKkKe
NEPCHEeKTHBAX JAJbHEHIIEro yCOBEpIICHCTBOBaHMUSA (BHEAPEHMs, pacIIMpeHus oobnactei
MPUMEHEHHU) JUIsl BRIOpAaHHOTO Kjlacca HaHoMmaTepuayioB. Pedepar momkeH ObITH OCHOBaH Ha
aHalM3e HEe MEHee 8§ MCTOYHHMKOB MH(OpMAIMH, KOTOpPHIE JOJKHBI OBITh YKa3aHbl B TEKCTE U
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CIIMCKEC HCIIOJB30BAHHBIX HCTOYHHWKOB B COOTBETCTBUHU C COBPEMCHHBIMU TpC6OBaHI/IHMI/I n
BKJIIOYaTh:

- CTaTbU B HAYYHBIX XypHajax;
- OXpaHHBIC JOKYMEHTHI Ha O0BEKThHI MHTEIUIEKTYAIbHON COOCTBEHHOCTH (ITATSHTHI,

CBHJICTEILCTBA U JP.);

- HOPMATHUBHO-TCXHUYCCKYIO JOKYMCHTAIIUIO (CTaHIIapTBI, TCXHUYCCKHC YCIIOBUA,

TEXHUYECKUE PETIIAMEHTHI).

Bo3moskHbIe TeMBbI KYPCOBBIX padoT:

Crioco0pl 1oJIy4eHUs HAHOMATEpHAJIOB.

Bunbel HaHOMaTepUaNoB, UX CBOMCTBA, IIOJIyYCHUE U IIPUMEHEHUE.
Hanomarepuaiibl 1 HAHOTEXHOJIOTUU — UCTOPUS, COBPEMEHHOCTD U MEPCIEKTUBBI.
OcHOBHBIE METOJBI IIOJIYYECHHs IIOPOLIKOB JJIsi W3rOTOBJICHHUS HAHOMAaTEpUAJIOB,
NEepCIEeKTUBBI IPUMEHEHUSI HAHOMATEPHAaJIOB.

Mertobl nostyuyeHust 00beMHBIX U MJICHOYHBIX HAHOMATEPHAJIOB.

OcCHOBHBIE METO/BI UCCIIEJOBAHHSI HAHOMATEPUAJIOB.

Ponp HaHOMaTepHaNoB U HAHOTEXHOJIOTHI B COBPEMEHHOM MUPE.

Bnusinue pasmepHbIX 3¢ (eKTOB Ha CBOWCTBa HAHOMATEPHUAJIOB.

OnTHyeckue cBONCTBA HAHOCTPYKTYPHBIX MaTepHaJIOB.

XUMUYECKUE METO/bI IOJTyYEHUSI HAHOMATEPHUAJIOB.

Ponp HaHOTEXHOJIOTMI B pa3BUBAIOLIEMCS] MUPE.

Hcropus pasBUTHS HAHOTEXHOJIOTH.

OCHOBHBIE TOCTHKEHUSI HAHOTEXHOJIOTUH.

Bo03M0OXHOCTH HAHOTEXHOJIOTUH.

OnacHOCTH HAaHOTEXHOJIOTHH.
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