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HanoõioMaTepia.H AK 06'cKT A0CIiNCKCHL 

Kuacnhikauis Ta MeToH OTpMMaHHA HaHoóiOMarepiatiB. IIpenapatuBHa 
hopma, 6ioNoriYHa oyHKIujoHalbHicTb Ta 6ioJoriH0 xapakTepHcTHKH 

HaHOMaTepianiB. BuB4cHH ocHOBHHx hi3uuHHX Ta xiM0YHHX MeToI0B OTpuMaHHA 

HaHoõioMarepianis. JlaõoparopHHü anaii3 KOJ10ÜHod HopMH HaHoQioipenapariB. 

MeToJH BM3HaYeHHa Pio10rinoi hynKILiOHaMbHOcT0 HOHaoionpenapariB. 

EneKTpoickpoBHH MeTOJI CHHTe3y HaHoMacTHHOK PiorenHMX MeTaJI0B 

OcHOBHÈ B0JOMOcTÈ IIpO MeTOI OTPHMaHHA HaHOYacTHHOK P1oreHHHX MeTaJIB, 

aHanisy þisnuHux ABHII, KOHTpoIO Ta onTHM03auiï eneKTpoisu4HHX IlapameTpiB 
TeXHOJIoriyHoro ipoieCy CHHTe3y HaHO4aCTHHOK, 3 MeTOIO IoCATHeHHA HañOiJIbIJO0 

ehekTHBHOCT0 OTpuMaHHX Marepian0B Ta npenapariB Ha oCHOB0 HaHo4acTHHOK 
oioreHHHX MeTatiB. 

eeKTpOhi3nni napameTpH npouecy eJieKTpoicKpoBoi oopook# 

CTpyMOnpoBiNHHX MarepiaiB, 30KpeMa MeTatiB, IIO MaroTb oio1ori4Hy 

yukuio AIA po3BMTKY opraHi3My. 

" oCHOBH0 Ta cynyTH0 i3H4HHX ABHI[a ninBO1HOro eneKTPoicKpOBOrO 

po3pay 3 yTBOpeHHAM ILiaSMOBOrO KaHaJIy MIK MeTaJIeBHMH paHyuaMH. 

" TeJoi3u9H1 ipouecH B 3OH0 iï Jia3MOBOrO KaHaJiy Ta ll1AX0B |HCHIlauii 

HakonHyeHoï KOHAeHcaTopoM eHepriï. 

" MexaH03MH TeIJJOBOrO py�uyBaHHA KpuCTaJTiYHHX TÈI (MeTaJN0B Ta ciaBiB) 

Ta yTBopeHHS npouyKT0B TenIOBOï eposiï MeTaJIiB. 

MexaHi3MH yTBopeHHA HaHO4acTHHOK MeTaJI0B Ta cyIyTHIX IipolyKTIB 

eJleKTPoiCKpOBoro ipouecy OITHMi3auii KaHaaMH peryiaOBAHHA 

lHCnepcHÍCTIO Ta crpykTypHo-ha3oBIM CKJIalOM YlbTpalHcnepcHoï MeTaneBoi 

(TBep10i) pasu. 



" oCHOBHi 3aKOHOMipHOCT0 eneKTpoicKpOBOTO HCnepryBaHHA MeraniB B 
yMOBax IiNBOIHOTOo ickpoBoro pospaiy: 

cIeKTPO)isn9ni napamerpu koHrponio Ta yipaB:iHa hisuko-6ionori4nnMM 
iapamerpaMu ylbTpanncnepcHoï MeTaJIeBoi (TBep/Ioi) ha3n; 

" oCHOBHÈ MexaHI3MH YTBOpCHHA HaHoMacTHHOK MCTaJI0B B ipOleci J|ï BHcOKO 

eHTaJlbliHHOro 1KepeJNa CHepriï Ta TeiJIOBOrO pyHHyBaHHs KpucratiYHHX TJI 

(MeTaNiB): 

OCHOBH0 HaupaMKH cHeKTHBHOrO i3uuHoro aÑo xiMiYHOrO CHHTe3y Ta 
BHKOPHCTaHHA IipoiykTiB HaHOTeXHOJIOrio Ta cTB0peHHA oioTexHOJIOri4HHX 

1HKCHepHHx KOMILJeKC0B. 

" oCHOBHi eneKTpopi3n4Hi napametpH eneKTpoicKpOBoï oQpoókH QioreHHHx 
MeTaJIiB; 

oTHM03aiiA KOHCTpykuiï pospanHoi KaMepu Ta napamerpu CHHTe3y 
HaHoHacTHHOK MeTaJi0B 3 BpaxyBaHHAM PioTexHOJOri4HHX YMOB 3acTOcyBaHHA 

aHoPionpenaparie. 

" nonepeHA Ou0HKa 6i010ri4nHX BJIaCTHB0cTeM oTpHMaHMX HaHOHaCTHHO; 
HeHrpani3auiï 3arpos peanisauiï TeXHOJIorii OTPAMaHHA 3axonH 

HaHOMaTepiani. 

Meronn aTecTaniï ra nocniKenua nanoõioMaTepiatiB 

pi3n4HÈ MeTOIH aTecTaji Ta nociJKCHHA 

xiM04HHx xapakTepucTHK HaHOMaTepianiB. 

CTpyKTypHHx, isu4HHX i 

EneKTpOHHa 
HaHoyacTHHOK MeTal0B. MeTOJIHKH IIpHroTYBaHHA 3pa3KIB. 

M0KpOCKOia 



TokCHKoIoria naHOMaTepiaiB 

ToKeHKoIOTi4HHÄ BIJIHB HaHOMaTepianiB Ha oÑ°cKTH IopH Ta hayHH. 

XapakrepueTHKH HaHO4acTHHOK, IiIO BH3HavaroTb ix IOTeHLIúHy Heoc3IIeKy UIA 
JIONHH Ta JIOBKLJIJIA. 3axoju JUIA 3aQe3IieveHHS TeXHOJIOori4Hoi õe3neKH 

BHpoÕHHITBa Ta BHKOPHCTaHHg HaHOipoiyKIii.OniHKa Ta 3ario6iraHnA pu3MK0B 
nOB'A3aHHx 3 HaHoiHLycTpico. CouiauIbHO-CKOHOM0VH0 HacniKH 3acTOcyBaHHA 

HaHOMaTepianiB. 

KoHrpo.TbH0 NHTanuA 

1. IIpoBecTH opiBHAJbHHH aHani3 i3u4HHX Ta xiMiYHHX MeTONH OTPHMaHHA 

HaHOMaTepianiB JIs oioTexHOJIOriï. 

2. OCHOBH0 NepC Baru Ta 11epcneKTHBH eieKTpoicKpoBOro MeTOIy CHHTe3y 

HaHOYacTHHOK O10eHHHX MeTaNiB. 

3. Aki napametpH õio.10riYHoi )yHKIL0OHanbHOCT0 peyOBHHH nOB'A3aHÈ 03 

CrpyKTypiHo-þasoBuM TBeP10i (þasn? 

4. Aki I1apameTpu Qio1oriYHoÏ yHKuiOHaJIbHOCT0 peyOBHHH IOB`A3aHi 03 

MopHoioriYHHMH xapakTepucTHKaMH HaHoyacTHHOK? 

5. MeTo,1HKa CKauyio4oï eneKTpOHHOÏ M0KPoCKoiiï HaHo4acTHHOK KOloin0B 
MeTaJIB. 

6 MeToMKa TpancMici}Hoi eleKTpoHIHoi M0KpoCKOniï HaHO4acTHHOK 

KOJOÏ0B MeTaJIiB. 

7. MeToJ BH3Ha4eHHA x0M0YHoro CKIlaly HaHOMaTepiatis, OKe 

CneKTpaJlbHHH Ta PoEC anasii3. 

8. PeHTrenocTpyKTypHHú anaii3 Hano4acTHHOK OioreHHHx MeTaUI0B, MeTONHKa 

ipenapyBaHHA KOJIOÏ/|B OioreHHHX MeTaJ1iB. 

9. Heóe3eKH, IOB'A3aHi 3 BHpoÓHHIITBOM Ta BHKOPHCTaHHAM 

HanooioMaTepiaiiB Ta 3axojIH IO HeHTpaisauiï sarpo3. 



10. ToxcunicTb HaHOMaTepianiR, BMH TOKCH"HOCr0 pevonMHH Ta Mero,u 
o0HKH piBHa TOKcH4HOrO BILJIHBY Ha arpooioeHO3. 

11. MeToH OHHKH hirorOKCHHOCT0 HaHo6ionpenapatiB. 
12. KoMIIKCH0 Ipcnaparn Ha ocOBi HanoMarepianiB Ta QioopraHiM0B. 

lepcneKTHBH Ta raiy3i BMKoPHCTaHHA. 

13. Ha06i0penapatn UIg xapvoBoï ipoMHCIOBOCT0. Meronu otiHKH 
Hcoc3nCKH 0X BH KOPHCTaHiA. 

HaHoipcnapatn A Koary1aIÄHOrO o4HeHHA TeXHOJ1OriHuX 

cepenoBHIL Ta BO1M. 

14. 

15. HanonpenapatH LIA BCTepuHapioi Ta ryMaHHOÏ MeAHLHHM. 

l6. bio1CIpanaiLig HaHo4acTHHOK MeTaJtiB iL BIJIHBOM MiKpoopraHi3MIB ra 

hepMentiB. 
17. Oi3io.10Ti4Ha pob 6ioreHHHN MeTaniB UIA KHBHX OpranizMiB, HauIHUIOK 

Ta HeCTaya M0KpoencMeHT0B B Iipotueci po3BMTKY. 
18. 3B'a3OK M0K MIkpo- Ta MakpoeeMeHTaM H KMBICHHA pocIIHHHAX 

opran3MIB. 

19. TIpu4H1 B4Iy4CHHA M0KpocieMeHT0B 3 6io0ri4HHX IMKI0B Ta uLIAXH 

HopMai3aiiï MiKpoeieMeHTHOTO KMBICHHA pocitHH. 

20 IlepcneKTHBH0 HanooiorexHO.10riï UIH pocnunHHUTBa ra iHKeHepHe 
3aóe3neyeHHA ÕioTeXHOJOriü. 
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