DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

HacnopT IK3aMCHa

IO JUCLMIIIIMHE «HanorexHoIornu n HaHOMaTCpualbl», 6 CEMECTP

1. Meroauka OLEHKH

DK3aMeH MPOBOJUTCS B YCTHOU (hopme, TI0 OmeTaM. buleT cocTOMT U3 TpeX TEOPETHUECKUX
BOITPOCOB (CITHCOK BOIPOCOB MPHUBEICH HIDKE, 11. 4). brteT GpopmMupyercs 1o ciaeayromnemMy mpaBuiy:
MIEPBBIN BOIPOC BRIOUPAETCS U3 Jrana3zoHa BonpocoB 1-10 , BTOpoii BOIIPOC M3 AMara3oHa BOIMPOCOB
11-20 , tperuit Bonpoc u3 nuanazona 21-30 . [1epBblit 13 BompocoB orieHrnBaetcs ot 5 1o 10 6amos,
BTOpPOi1 U Tpetuii — oT 7 A0 15 6amioB. B xone 3k3amMeHa npernoiaBarenb BIIPAaBE 33/1aBaTh CTYJAEHTY
JIOTIOJTHUTEIILHBIC BOIPOCHI M3 OOIIErO MEePEYHS.

Dopma Guiiera Jyist SK3aMeHa

HOBOCHBUPCKUI IT'OCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®Pakynerer MTO

Buaer Ne 3

K 53K3aMCHY 11O JUCLUIIIINHE «HanoTtexHonoruu u HaHOMaTCpHUuaJibl»

1. CriocoGpl moONlyueHUsI HAHOYACTHIl «CBEpPXY BHM3» U «CHU3Y BBepx». OOmias
XapaKTepUCTHKA U 0COOEHHOCTH MTPOBEACHUS MPOLIECCOB.

2. 30Ib-Tellb CHHTE3 KaK CIT0cO0 MPUTOTOBIICHHS HYJIbMEPHBIX HAHOYACTHUI] OKCHJIOB METAJIOB:
OTJIMYHUE 30JIb-T€Ib TEXHOJOTMH OT KJIACCHYECKHUX METOIOB OCAXkJIECHUS, OCHOBHBIE CTaJUU
MpOIECCa, XapPaKTEPUCTUKA CTaAUA C TOYKM 3pEHHs] HM3MEHEHHUS CHelu(pUUecKux
CTPYKTYPHO-MOP(OJOTMYECKUX TapaMeTpOB, CYIIECTBEHHO BJMSIONMX HA CBOWCTBA
(opMHUPYIOIIEroCsl OKCUTHOTO MOPOIIKA.

3. I'maporepManbHbIA  CHHTE3  OJHOMEPHBIX  IPOTSHKEHHBIX  HAHOCTPYKTYp:  oOmias
XapaKTEpPUCTHKA, CXeMa MpocTeHiero  aBTOKIaBa. [EXHONOTHS  MPUTOTOBJIECHUS
HAHOTYOYJISIPHBIX W KBa3WOJHOMEPHBIX MPOTSDKEHHBIX CTPYKTYp Ha ocHoBe 110y,
CrpyKTypHBIE 0COOEHHOCTH U (PU3NKO-XMMHUYECKHE CBOMCTBA MPOYKTOB.

YTBepxkaato: 3aB. kadenponr XXT H.®. YBapos

(moamnuce)

(nara)

2. Kpwurepuu oneHku

* OrtBer Ha OWJeT IS SK3aMEHa CUUTACTCS HeyAOBJIETBOPUTENbHBIM, €CIIU CTYJIEHT IMpHU
OTBETE Ha BOIMPOCHI HE J1aeT OINpe/IelIeHn OCHOBHBIX MOHATHI, HE CIIOCOOEH 0XapaKTepH30BaTh
(U3UKO-XMMHUYECKUX IMPOLECCOB, JIEKAllUX B OCHOBE HAHOTEXHOJOTHMH, HE MOXKET



apryMEHTHUPOBATh BHIOOP TEXHOJOTHH JUISl PEIICHUSI KOHKPETHBIX MPAKTHUECKUX 3a/1a4, OI[CHKA
cocrasiisieT menee 20 bannos.

e OtBeT Ha OWJIeT A 9K3aMEHA 3aCUMTHIBACTCS Ha MOPOTrOBOM YPOBHE, €CIIM CTYACHT IpPH
OTBETE Ha BOMPOCHI JACT ONPEACICHHS OCHOBHBIX IOHSATHM, CIIOCOOCH OXapaKTepPH30BaTh
OTOCJIBHBIC CI)H?»HKO'XI/IMH‘I@CKHC Hpoueccm, JJIEXKaIuUe€ B OCHOBEC HAHOTCXHOJIOI'nu, 1 HpI/IBeCTI/I
HanboJiee BaKHBIE apryMCHTHI BbIOOpA TEXHOJOIHH JJIS PELICHHS KOHKPETHBIX MPaKTHUYECKUX
3amad, oreHka cocrasisier 20 — 24 6annos.

* OtBeT Ha OWJIET JUTSI K3aMEHa 3aCUUTHIBACTCS Ha §a30BOM YPOBHE, €CJIU CTYJCHT IIPU OTBETE
Ha BOIPOCHI JIa€T OMPEEICHHUS] OCHOBHBIX MOHSATHH, CIIOCOOCH MOJTHOCTBIO OXapaKTepU30BaTh
(U3UKO-XMMHYECKHE TPOIECCHI, JICKANIHNE B OCHOBE HAHOTEXHOJOTHH, MPHBECTH apryMEHTHI
BBIOOpA TEXHOJIOTHH JIJIsl PEIICHUS] KOHKPETHBIX MPAKTHUECKUX 3aJ]1ad, ¥ MOKa3aTh MEXIy HUMHU
MPUYHHHO-CJICACTBEHHYIO CBS3b, OIICHKA cocTaBisieT 25— 34 6annos.

* OrtBer Ha OWJIET AJI K3aMEHA 3aCUUTHIBACTCS HAa MPOJABUHYTOM YPOBHE, €CIIH CTYJCHT MPHU
OTBETE Ha BONPOCHI YBEPEHHO JIaeT OINpPEIC]CHUS OCHOBHBIX MOHSATHMH, CIIOCOOEH IMOJHOCTHIO
OXapaKTepU30BaTh (PU3MKO-XUMUYECKHE TPOIECCHI, JIeKAlMe B OCHOBE HAHOTEXHOJIOTHH,
00OCHOBAaHHO TMPHBECTH AaPTyMEHThI BBIOOpPA TEXHOJOTUH JUI PEHICHUS KOHKPETHBIX
MPAKTUYECKUX 3a7ad W I0Ka3aTh MEXJIYy HHUMH TPHYUHHO-CIICJACTBCHHYIO CBsI3b, OIICHKA
cocraBiagaer 35-—40 6bannos.

3. IIIkana oueHKH

DK3aMeH CUHMTAaeTCs CIAHHBIM, €CIM CyMMa OaJUIOB IO BCEM 3aJIaHUSIM OHJIeTa OCTABISIET HE
meHee 20 GamioB (13 40 BO3MOXKHBIX).

B oOmieii omeHke MO MUCHMILIMHE Oayuibl 32 AK3aMEH YYHUTHIBAIOTCSI B COOTBETCTBHU C
npaBWiiaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMbI, TNPUBEIEHHBIMM B paboyeil mporpamme
JUCIUATIITUHBI.

4. IlepeuyeHb BONPOCOB K 3K3aMeHy 1o qucuuiinie «HaHnotexHonoruu u
HaHOMaTepHaib»

1. OcHOBHBIE TOHATHS M ONPEAEICHUS: HAHOTEXHOJIOTHS, HAHOKJIACTEp, HAaHOYACTHIIA,
HaHOKPUCTAJUIUT, HAHOCTPYKTYpa, HAHOCTPYKTYPUPOBAHHBIN U HAHOCTPYKTYPHBIM MaTepUaIbl.

2. MynbTHMEIUHHOCT ¥ MEKIUCIUIUTMHAPHOCTE  HAHOTEXHOJNOTWH. (OCHOBHBIC — 3Tarbl
CTaHOBJICHUS U COBPEMEHHOE PA3BUTHE.

3. CrocoObl ToTy4eHHst HAHOYACTHIT «CBEPXY BHU3» M «CHHU3Y BBepx». OOIIast XapaKTeprucTuKa u
0COOEHHOCTH IPOBEEHHS IIPOLIECCOB.

4. T'oMoreHHas HyKJealys: YCJIOBHUS BO3HUKHOBEHHUSI HOBOM (pa3bl, u3MeHeHue sHeprust I uooca u
MOBEPXHOCTHOW 3HEpPTruM HOBOW (pa3bl, NBMKYIIAs cuia Hykieauud. CTaauu TOpallyuBaHUsL.
Poct, orpanuueHHblil nuddysueil, 1 pocT, OrpaHUYEHHbI MOBEPXHOCTHBIMU MPOLIECCAMHU.
CriocoObI 0becnieueHns: OrpaHuYeHHOTO TU(PY3MOHHOTO POCTa.

5. Hanopazmepnsiit 3 ekt u ero BIMsHUE Ha OCHOBHBIE (PU3UKO-XUMUYECKHUE XapaKTEPUCTUKU:
TOUKY IUIaBJICHUS U MOCTOSHHBIE PEUIETKH, AJIEKTPOIIPOBOIHOCTh, MEXaHUUECKUE, ONTHUECKUE,
CETHETODJICKTPUUECKUE Y MAarHUTHBIE CBOMCTBA MaTEpPHAJIOB.

6. IlpuumHbl BO3HMKHOBEHHS HaHOopa3MmepHoro »Hddekra. IlOBEpXHOCTHBIA IUIA3MOHHBIN
pPE30HAHC, TUTAHTCKOE KOMOMHALMOHHOTO PACCEsHUE, TOBEPXHOCTHBIN  IUIA3MOHHBIN
NOJSIpUTOH. 3akoH Xosuta-Ilerya.

7. OOmas xapakTepucTUKa (U3UYECKMX U XHMHUYECKHX CIIOCOOOB IOJyYEHUS HYIbMEPHBIX
HAHOYACTHUL] METAJUIOB. J[OCTOMHCTBA M HETOCTATKA METOJIOB.
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CuHTE3 BOAHBIX pPACTBOPOB HAHOUYACTHI[ 30JI0TA LUTPATHBIM CHOCOOOM. YpaBHEHUS
XUMUYECKMX peakimid. CTpyKTypHbIE TPEBpALIEHUS U H3MEHEHUE OKpacku. OnTudeckue
CIIeKTpHI mornonienus. Ypasuenue byrepa — JlamGepra — bepa. KoadduimieHT sKCTHHINM.
buoceHcopbl Ha OCHOBE HAHOYACTHI 30JI0TA, YCTPOMNCTBO U IPUHIUI JCHCTBHUS.

«KBaHTOBBIE TOYKH»: OIpENEICHUE, NPUUYMHA MOSBICHUE TepMHUHA. KBaHTOBO-pasMepHbIN
spdext, mmHa BoOiHBI Je-bpoind, «cuHuil caBur». CBA3b Pa3MEPHOCTH  KOJJIOMIHBIX
KBAaHTOBBIX TOYEK C OKPACKOW JMCIEPCHBIX cucTeM. JlromuHecHeHms: ¢IryopecueHys U
dhochopecrieHIsL.

KHHGTH‘IGCKH-OI‘paHI/I‘IeHHBIfI CHUHTEC3 «KBAHTOBBIX TOYCK» B MUKPOSMYJIbMUIX.

CuHTE3 «KBaHTOBBIX TOYEK» IO THUIy «IIpO B OOOJIOUKE». YCIOBHUSA IOTYYCHUS
IIOJIyIIPOBOTHUKOBBIX HAHOKPUCTALUIUTOB: MCTOYHMKH, IIPEKYPCOPBI, PAaCTBOPUTEINHN, CTaIUH
IIPUTOTOBJICHHUS.

Mopaudukanyss TOBEpXHOCTH KBAHTOBBIX TOueK. lIpenMymnecTBa KOJUIOMIHBIX KBAHTOBBIX
TOYEK C MOAUGDUIIMPOBAHHOI MOBepXHOCTHIO. OCHOBHBIE 00MacTH npuMeHeHus. «KBaHTOBbIE
TOYKU» B KaueCTBE MapKEpPOB COBPEMEHHOM JIMAarHOCTUKU OHKOJIOTMUECKHX 3a00JIEBaHUU.
CpaBHuTeNbHAS XapaKTEPUCTUKA «KBAHTOBBIX TOUEK» C (piryopodopamu.

30b-TeNb CHHTE3 KaK CIIOCOO MPUTOTOBIICHUS HYJIBMEPHBIX HAaHOYACTHIl OKCHUIOB METAJUIOB!
OTJIMYKE 30Jb-TeTb TEXHOJIOTHH OT KJIACCHMYECKUX METOJIOB OCAXKIICHHS, OCHOBHBIE CTaIUU
nporecca, XapaKTepUCTUKa CTaiid C TOYKH 3pEHHUS M3MEHEHUsI CHEIU(PUISCKIX CTPYKTYPHO-
MOP(OIOTUYECKUX MapaMeTPOB, CYIIECTBEHHO BIMSIONIMX HA CBOMCTBA (DOPMUPYIOIIETOCS
OKCHIHOT'O TIOPOILIKA.

XapakTepuCcTUKa OCHOBHBIX MOJIXOAOB 30Jb-T€llb TEXHOJOTMH. CXEeMbl peakuui THIpoin3a U
TIOJIMKOH/ICHCAITUH TIPH aJIKOKCHIHOM ITOJTyYCHUU 30JIeH U 1pu (POPMHUPOBAHUH THAPO3OJICH 13
BOJIHBIX PACTBOPOB HEOPraHMUYECKHUX COJIEH MeTayuioB. JJOCTOMHCTBA M HENOCTAaTKH CHOCOOOB.
VYcnoBust 06pa3zoBaHus CII0KHBIX MHOTOKOMIIOHEHTHBIX OKCUTHBIX CUCTEM.

DNEeKTPOXUMHUYECKHI CIOco0 TomydeHus Tuapo3onedl. (Cxema peakuuid Tuapoiusa U
nomkonaeHcamu. Cragum nporiecca. OCOOEHHOCTH TEXHOJIOTWH: BIMSHHUE KOHLIEHTPAIHH
HCXOJHBIX PAcTBOPOB, CTPYKTYPHUPOBAHUE KOJUTOMIHBIX YACTHIl, MOIU(PHUKAINS TIO0YISIPHOI
MOBEPXHOCTH, (POPMHUPOBAHHE MHOTOKOMITIOHEHTHBIX CHUCTeM. JIOCTOMHCTBa W HEIOCTATKU
METO/a.

TeMrulaTHbIM CHHTE3 HAHOCTPYKTYPHPOBAHHBIX OOBEMHBIX MAaTE€pUaoB. XapaKTepUCTHKa
OCHOBHBIX CTa/IN{ TEXHOJIOTHUM M CXeMa IpoBeieHus npouecca. CoeqMHEHNs, UCTIONIb3YEMBIE B
KauecTBEe IIA0JIOHOB; OCOOEHHOCTH HX CTPOECHUsS U TOBEIEHHE B pacTBopax. TpeOoBaHus,
NpebsIBIsIEMbIE K CTPYKTYPO(OPMHUPYIOLIUM BEIIECTBAM.

Munemnoo0paszyromue [TAB. Kputnueckass KOHIIGHTpalusi MHUIEIO00pa3oBaHUs H €€
JKCIIepUMeHTabHOE omnpezenenre. Touka Kpagdra. dakTopsl, BAMAOIIME HA TOBBILICHUE U
nonmxkenne Ttouku Kpadra. CTpykTypHBIE OCOOEHHOCTH M (U3MKO-XMMHUYECKHE CBOWCTBA
MaTeprasIoB, MOTy4aeMbIX ¢ HOMOIIBI0 KOIOMIHBIX [TAB. OcHOBHBIE 001aCTH TPUMEHEHHS U
MEPCHEKTUBHOCTh TEXHOJIOTUI TEMILIATHOTO CUHTE3A.

HanotyOynsipHble ¥ KBa3MOJAHOMEPHBIE TPOTSHKEHHBIE CTPYKTYpBI: OIPEIEIEeHHUE, THUIIbI
OJTHOMEPHBIX CTPYKTYp, CTPOCHHUE. YTIEPOIHbIE HAHOTPYOKH: MHOTOCIIOMHBIE U OJHOCIIOMHBIE
NPOTSDKEHHBIE CTPYKTYPBI, THUIIBI «CBEpTOK». CTPYKTypa YIJIEpOIHBIX HAaHOTPYOOK: BEKTOD,
YroJl U MHAEKCHI XUPaTbHOCTH, 1€PEKTHOCTh U MEXAHU3MbI (POPMUPOBAHUSI.

Meronbl CHHTE3a YTIIEPOJHBIX HAHOTPYOOK B 3aBUCHMOCTHU OT CIIOco0a MCMapeHus yrieposa:
TEPMUYECKOEC H JIa3epHOE pACIbUICHUE, KATATUTHUYECKUH KPEKWHT  YIJIEBOJIOPOJIOB,
ANEKTPOXUMHUYECKUI CUHTE3. Y CIIOBUS MPOBEICHUS MPOLIECCOB M XapaKTEPUCTHKA MTPOAYKTOB.
JloctonHCTBAa W HEMOCTaTKU MeToA0B. CrocoObl OYHMCTKA OT TIPUMECeH W pas3ieieHus
OJTHOCTEHHBIX YTTIEPOTHBIX HAHOTPYOOK C pa3IMYHBIM THUIIOM «CBEPTKI».
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Cneunduka QU3NKO-XUMHYECKHX CBOWCTB YIJIEPOAHBIX HAHOTPYOOK: MEXaHHMUYECKUX (MOIYIb
YIPYrOCTH, MPOYHOCTH Ha PasphiB, IUIOTHOCTb, XPYMKOCTbH); HIEKTPOHHBIX (IIPOBOANMOCTD,
yIEIbHOE COIPOTUBIICHUE, ITIOTHOCTh TOKA, MOJIEBAst IMUCCHS); TEIUIONPOBOAHOCTH; YISIbHON
MOBEPXHOCTH.

Moaudukarysi yriaepoaHbIX HAHOTPYOOK KakK CIIOCOO CO3[aHMs HOBBIX (DYHKITMOHAIBHBIX U
KOHCTPYKIIMOHHBIX ~MaTepuanioB. OCHOBHBIE CHOCOOBI MOAU(MUKAIMKU W YHHUKAILHOCTH
KOMIIO3UITMOHHBIX CBOMCTB.

OnHoMepHBIE TPOTSHKEHHBIE HAHOCTPYKTYPbl HAa OCHOBE OKCHIOB METaJUIOB: 0OIIas
XapaKTePUCTHKA CIIOCOOOB TOTyYEeHHsI, 0COOCHHOCTH TEMIUIATHOTO CHHTE3a. MeTol aHOAHOTO
okucnenust (tpaBienusi). CnocoObl perynupoBaHus MOP(OJOTMYECKUX  IapaMeTpoB
HAHOTPYOOK: TMaMeTpa, JUIUHBI, TOJIIMHBI CTEHOK, IIEPOXOBATOCTH, CTEIIEHH YIOPSI0YCHHUSI.

I'mpporepManibHbIi  CHHTE3  OJHOMEPHBIX  INPOTSHKEHHBIX — HAHOCTPYKTYyp:  oOmias
XapaKTEpPUCTHKA, CXEMa  MpOCTEHIIero  aBTOKIaBa.  [EXHOJNOrMs  NPUIOTOBJIECHUS
HAHOTYOYJISIPHBIX W KBa3HOJHOMEPHBIX IPOTSDKEHHBIX CTPYKTyp Ha ocHoBe TiO;.
CtpyKkTypHBIE 0COOCHHOCTH M (PH3UKO-XUMHUYECKUE CBOMCTBA POIYKTOB.

Peakiny HOHHOTO 3aMelleHHsT KaK OCHOBHOM CIOCO0 MOIU(HKALIMU CIOMCTBIX MPOTIKEHHBIX
HaHOCTPYKTYp. [loBepxHocTHass  QyHKImOHAM3anUs. CTaOWIBHOCTh  HAHOTPYOOK U
HAHOBOJIOKOH. OCHOBHBIE 00JIACTH TPUMEHEHHUS.

OOmast  xapakTepucTuka (PU3UKO-XUMHUYECKHX OCHOB IOJYYCHHS HAHOCTPYKTYPHBIX
MarepuanoB. OCHOBHBIE TIOHSTHUS U ONpeeNieHus: TedopMaltis, BUIbI AepopMariuii (yrpyras,
TJIACTUYECKasi, CJIBUTA), 3PHO, TPAHUIIBI 3€pPEH (BHICOKOYTJIOBBIC, MAJIOYTJIOBHIC).

Meronsl uHTeHCHBHOM rmactuueckor gedopmarmu (MII). OOmias xapakTepucTHKa |
0COOEHHOCTH TPOBEACHUS TPOIECCOB. MIHHOBAIIMOHHBIA MOTEHIIMAT METOAOB MHTEHCHUBHOM
wiactudeckot  nepopmaruu.  [Ipumepsr  co3manus  meromamu  UITJ[  matepuanos,
KOHKYPEHTOCIIOCOOHBIX HA MUPOBOM PBIHKE.

Hedopmanus kpydenuem moxa BbicokuM gapienueMm (KBJ). Ilpunnunuanbhas cxema
YCTaHOBKHM, TPHUHLMI JIEHCTBUS, HCXOJAHBbIE Marepuaibl. DU3NKO-XMMUYECKUE CBOWCTBA
MIPOIYKTOB (MUKPOTBEPOCTh, TNIOTHOCTh, pa3Mep U TPaHHIIBI 3€pPeH), MOIYy4aeMbIX JaHHBIM
METO/IOM.

Meron nedopmaru paBHOKaHalbHBIM YriIoBbIM IipeccoBanreM (PKVII). INpunnumnuansHas
CX€Ma YCTaHOBKH, TPUHIMI JEWCTBUA, MCXOAHBIC MarepHaibl. BimsHue HCXOTHON
MHUKPOCTPYKTYpPBI, XHMHYECKOr0 M (ha30BOrO COCTaBOB 00pabaThIBaéMbIX MaTepHaIoB
(MeTayuloB,  CIUIABOB,  MHTEPMENMATOB,  MOJYINPOBOJHHUKOB,  METAUIOKEPAMUYECKUX
KOMITIO3UTOB) Ha CBOMCTBA MOIY4aeMbIX MPOTYKTOB.

Hano6uo6e3omnacHocts. [IpenMyliiectBa M pPUCKKM HAHOTEXHOJOTHM. V3MeHeHHe CBOWCTB
MaTepualoB NpH THepexojie K HaHopasmepaM. Hanbosee pacnpocTpaHeHHbIE THUITHI HAHOYACTHII
u  (QaxkToppl, OOYCIABIMBAIOIIME WX TMOTEHIHAIBHYIO TOKCUYHOCTh. DYyHKIIMOHATM3AINS
MOBEPXHOCTH HAHOYACTHLI.

[Iytu u rmyOuHa MPOHMKHOBEHUSI HAaHOYACTUIl B YEJIOBEYECKUH OpraHu3M (OpraHbl, TKaHU U
KJIeTKH). MexaHu3M Bo3zeicTBus. B3anmopelictBie HaHOUacTull ¢ KieTkamu. CeneKTUBHOCTh
MIOTJIOIIEHUSI HAHOYACTHI] OTJEIBHBIMM OpPraHaMH M CKOPOCTh BBIBEJICHUS HAHOYACTHIl B
3aBUCUMOCTH OT UX pa3Mmepa.



