Tema: Ximisi i pO3BUTOK HUBiJTI3aILil.

Bueuennsa noeozo mamepiany

Ximist i cTBOpeHHs1 HOBUX MaTepiajiB. Y XX CT. TpaauiliitHi Marepiaau BXKe He
MOTJIH 3a0€3MeuyBaTH MPOrPECUBHUN PO3BUTOK JIFOJCTBA. HaykoBIl BUHAWIILIH
ITY4HI TIOJIIMEpH, 0araro 3 SKMX CTalld OCHOBOIO tutacTMac. L{i MmaTepianm jerki,
MIITHI, XIMI9HO CTIiMKi, JIETKO MiIJAI0ThCs MexaHigHii o0poOiti. [Tnactmacu nenami
YacTille BUKOPUCTOBYIOTh y OyA1BHUIITBI, TEXHIL[, HA TPAHCIIOPTI 3aMICTh CKJIa,
KepaMikH 1 HaBiTh MeTaliB. CHHTETUYH1 BOJIOKHA BUSIBUJIUCS KpalIUMU 3a OararbMa
BJIACTUBOCTSIMH, HIXK MPUPOJIHI; iX 3aCTOCOBYIOTh Y PI3HUX cepax.

Jl1st BUKOPUCTAHHS B Cy4acHIN TEXHIIll, KOMIT I0Tepax, KOCMIYHUX arnaparax, 3acodax
3B’s13KY 1 3anucy 1HhopMallii yueH1 TporoHyOTh HOBI Marepiaiu 3 HeOOX1THUMHU
CJICKTPUYHUMHU, MATHITHUMHU, ONITUYHUMHU BIIACTUBOCTSIMU, BUCOKOIO TEPMO- 1
MOPO30CTiHKiCTIO. JI00yTO pe4OBHHH, 10 MEPETBOPIOIOTH MEXaHIYHY 200 CBITJIOBY
EHEPTiI0 Ha eEKTPUYHY. Y TEXHIIl i MEIUIIMHI 3aCTOCOBYIOTh ONITUYHI BOJIOKHA, K1
JAI0Th 3MOTY 3/IIHCHIOBATH IIBUKICHE TIepeaaHHs iHpopMarlii, BUMiproBatu Gi3uyH1
napamMeTpH B pI3HUX CEPEAOBUILAX, TPOBOJUTH JIAarHOCTUKY OPraHi3My JIFOAUHHU.

HikaBo 3HaTH

Haomonkuti nanomamepian na 0cHo8i ANIOMIHIU OKCUOY BUMPUMYE CUTILHI
oeopmayii il 8I0HOBTIOE C8OIO PopMmy.

B ocranHi necATHIIITTA BYEH] BIAKPUIN OCOOJIMBI BIIACTUBOCTI TBEPAUX PEUOBUH,
PO3MipH 4aCTOYOK AKMX BUMIpIOIOTECS HaHoMeTpamu (1 um — 107 m)'. Marepiainnu,
10 CKJIAJAI0ThCA 3 TAKMX YaCTOUOK, HA3MBAIOTh HAaHOMaTrepianamu (Mai. 93). Jleski 3
HUX € Jy>Ke MIIHUMHU i BOJHOYAC JIETKUMU 1 THYYKUMH. BOHM CITyTyIOTH OCHOBOIO
TOHKUX MOHITOPIB JJI1 KOMII FOTE€PIB, MIHIATFOPHHUX €JIEKTPOHHUX MPHUCTPOIB,
GITBTPIB SIS OUMIIIEHHS BOJIU 1 MTOBITPS BiJl HAWAPIOHIMINX TBEPAUX JTOMIMIOK. [{s
HaJaHHS HaHOMAaTepiaxy MOTPIOHUX BIACTHBOCTEH yUEHI BU3HAYAIOTh ONTUMATbHI
PO3MIpH YaCTOUOK Ta iX pO3MIIIEHHS B pedoBHHI. [IprKiIamoM BUKOPUCTAHHS TaKUX
PEUOBWH y MEIIUIIMHI CITYTY€E BOJHA CYCIICH31s1 HAHOYACTOYOK Cpibiia, Mo BUSIBIISE
AHTUMIKPOOHY IIIO0.




Mau. 93. MogaeJii OynoBu 1BOBMMiPHOIO i TPMBUMIPHOTO KapOOHOBHX
HaHOMAaTepiaiiB

! ITooibui posmipu maroms eenuxi amomu, a maxkovsc 6a2amo MoieKyil.

B enexTpomepexax 3acTOCOBYIOTh MeTalIM 200 iXHI ciuiaBu. OCKUIBKY BOHU MarOTh
NEBHUI €JIEKTPUYHHI OITip, YaCTUHA €JICKTPUYHOI EHEPTil BTPAYaeThCsl. Y MUHYIOMY
CTOJITTI OyJ10 BUSIBJICHO PEUOBMHU, SIKUM MPUTAMaHHA HAIIIPOBIAHICTH (BIACYTHICTD
SJIEKTPUYHOTO O110py) 3a Temneparyp Hwkde -250 °C. [IpoTsrom octanHix
JECATUIIITH yAaJIOCs JOOYTH HEOpraHivHi CIIONYKH, sIKI MalOTh TaKy BIACTUBICTH YK€
npu -140 °C. Skuo Oyae BIAKPUTO pEUOBUHU, HAITPOBIIHI 32 3BUUAHHUX YMOB, TO 32
iX BUKOPHCTAHHS BUCOKOBOJIBTHI €JIEKTPOMEPEXK] PALFOBATUMYTh MPAKTHYHO O€3
BTpAT.

HikaBo 3HaTH

OoHum i3 HAONPOBIOHUX MaAMepIaié € CKIAOHUl OKCUO Mpbox elemenmie — Impiio,
bapiio i Kynpymy.

Ximis i HOBi HanmpsiMu TexHoJI0Tiii. OCHOBY 0ararbox TEXHOJIOTIYHUX MPOIIECIB
CTAHOBJIATH XiMiuHI peakiii. IX 3/1iiiCHIOI0Th Y MeTayprii, BUpOOHHUIITBI CKIIa,
MIHEpaJIbHUX JIOOPHB, TIOJIIMEPIB, IIEMEHTY, BallHa, COJIM, 1HIIINX HEOPTaHIYHUX 1
opraHiyHux crouyk. OCTaHHIM 4acoM Y Pi3Hi cepu BUPOOHUIITBA BITPOBAIKYIOTh
TEXHOJIOT'11, III0 1ICTOTHO BIJIPI3HAIOTHCS BiJl TPATUIIIHHUX.

3ai1i30 — MeTall, IKHUil BAKOPUCTOBYETHCS B HAUOLIBIIMX 00csrax. Y 4opHii
MeTayprii 3a3Buyail 341MCHIOIOTH /1Ba nporecu. Criouatky i3 pyau 1o0yBarOTh YaByH,
a TIOTIM 13 YaByHY BWJIyYarOTh OUIBIIICTh JOMIIIOK (32 IOIOMOTOI0 XIMIYHUX PEaKI[ii)
1 IeperIaBysIOTh Horo Ha cTajb. L1 mporecu Bi0yBarOThCS 3a TyKe BUCOKHUX
TeMIleparyp, CIPUUUHSIOTh ICTOTHE 3a0pyAHEHHS JOBKI/UIS. OCTaHHIM YacoM y
PO3BUHYTHX KpaiHaX YCHIIITHO BIPOBAHKYETHCSA OJIHOCTAIIMHUN MTpolieC 100yBaHHS
3aimi3a i3 pyau. Bin rpyHTyeThes Ha B3aemo/Iii okcuiiB depyMy 3 BojHeM abo
cymimimrto BoaHio 1 kapooH(Il) okcuay. Temmneparypa, 3a sikoi BigOyBarOThCA
BIJIMTOBITHI Peakilii, Ha KUIbKa COTEHb IPayCiB HUXKYA, HI’K TPU BUPOOHUIITBI YaBYHY,
a KUTBKICTh BIJIXO/IB He3HAUHA. [IpoyKT 1IbOTO BUPOOHUIITBA — TYOUYACTE 3aJ1i30, SKEe
NEPEIIaBIgiOTh 800 BUKOPUCTOBYIOTH JJIsl BUTOTOBJICHHS PI3HUX CILIABIB, 30KpeMa
cTail.

[Tomupro€eThCs BIPOBAKEHHS 010TEXHOJOTIH — TPOIIECiB IEPETBOPEHHS PEUOBUH
Ha 1HIII 32 Y4acTI0 MIKPOOPTaHi3MiB a00 MPOAYKTIB iX KUTTEMIsIIbHOCTI. Taki
TEXHOJIOT11 3aCTOCOBYIOThH JIJIs I0OyBaHHS Oioraszy (roprodoi ra3oBoi cymirii) i3
POCIMHHUX PEIITOK, BIJIXO1B MITaXIBHUIITBA 1 TBAPUHHUIITBA, IPU BUPOOHHUIITBI
JESKUX MEIUYHHX TIpernapariB. Y MpUPOI0OXOPOHHIHN rairy3i BUKOPUCTOBYIOTh



3[IaTHICTh TIEBHUX OAKTEPiil Ta MIKPOOPTaHi3MiB po3KiagaTu HadTy, HAPTOMPOTYKTH
1l TOKCUYHI PEUOBHHM B CTIYHUX BOJIAX.

LikaBo 3HaTH

Teniyunin, cmpenmomiyun, 6azamo iHWUX aHMUOIOMUKIE € NPOOYKMAaMU
AHCUMMEODISILHOCTNE MIKDOOP2AHIZMIB.

Ximist B po3B’si3aHHi NPO10B0JIbY0I MpodaeMu. CydacHe CUIIbChKE TOCIOAAPCTBO
notTpedye HaA1itHOT HAYyKOBOT OCHOBHU. ATrpOXIMIKH MPOBOJIATH JOCIIIKEHHS CKIIaly
I'PYHTIB, BU3HAYAIOTh iX KHCIOTHICTh, BMICT MaKpO- Ta MIKPOEJIEMEHTIB, JEIKUX
opraHiyHux pedyoBuH (Mai. 94). Ha miacTaBi oTpUMaHUX pe3yabTaTiB HAAAI0ThCS
pEeKOMEH1allii 1010 BUPOLLYBaHHS PI3HUX KYJIBTYp Ha TUX YW IHIIUX MOJSIX,
BU3HAYAIOTHCS KIJTBKOCTI M TEPMIHM BHECEHHS TOOPUB KOYKHOTO BH]TY.

Mau. 94. XiMiuyHM#i aHATI3aTOP TPYHTY HA AaBTOMOOIJII

Po3B’a3yBaru mpoAgoBOIBYY Mpo0IeMy JOMOMAraroTh XiMi4H1 3aC00H 3aXUCTY POCIUH
(mectuuAu, GyHTIUAN ), CTAMYISTOPU POCTY.

Ximist B po3B’si3aHHi CHPOBUHHOI NPo01eMu. Y Pi3HUX BUPOOHUIITBAX
3aCTOCOBYIOTh PEYOBHHH, HA K1 Oarara mpupoaa, — BOJY, OBITPsI Ta HOTO
KOMITOHEHTH, T1pChKi TIOPOJIU, Py, MiHepain, HadTy, MPUPOIHUI Ta3, ByTLIs,
LEJTI0NI03Y TOLIO. BinbIIicTh MpUPOIHUX pecypciB oOMexena. Tomy iX moTpiOHO
nepepoOATH 3 HAHOUTBIITUM BUXOJIOM KOPUCHUX PEYOBHH 1 MIHIMAJIBHOIO KUTBKICTIO
BIJIXO/I1B, 3aIIPOBAKYIOUN ONTUMAJIbHI PEKUMHU 3/11IHCHEHHSI pEeaKI[ii.

[TepepoOka MpOMHCIOBUX BIJXO/1B Ma€ OyTH 000B’SI3KOBOIO, KOMITJIEKCHOIO 1
MaKCUMAaJIBHO TIOBHOIO, 13 IIMPOKUM 3aTYUCHHIM XIMIYHUX PEaKIliii, HacaMmIiepe AJs
3HEIIKO/KEHHSI TOKCUYHUX PEYOBUH. Biaxomnu, siki BAKOPUCTOBYIOTh YU
nepepooIsioTh, HA3MBAIOTh BTOPUHHUMHU pecypcamiu. [TokazoBumu € Taxi nudpu:
HOBUH aBTOMOO1UIb MICTHTBH Y cepenHboMy 40 % pereHepoBaHuX MeTaliB, JiTak — 60
% pereHepoBaHOTO aTIOMIHIIO, a 30j10Ta npuKpaca — 90 % pereHepoBaHOTO 30JI0TA.



Ximifl B pO3B’SI3aHHI eHepreTHYHOI NMpodaeMu. XapakTepHOIO 03HAKOIO ITPOrpecy
JIFOJICTBA € PO3BUTOK aTOMHOI eHepreTHku. J[00yBaTu ypaH 13 pyau, BUpOOISTH
MAJIUBO JIJIS SIICPHUX PEAKTOPIB, MEPEPOONIATH PAJiIOAKTUBHI BIIXOAH IOTIOMArae
HayKa XIMifl.

VY npoMuUCIOBOCTI, TEXHILI, TPAHCIOPTHUX 3aC00aX, MOBCAKACHHOMY >KUTTI LIKPOKO
3aCTOCOBYIOTh aKyMyJATOpH (Maj1. 95), raibBaHiuHi Ta MaJUBHI €IEMEHTH. IX poboTy
3a0€31euy0Th OKMCHO-BITHOBHI peakiii. YueHi po3poossatoTh e(eKTUBHI XiIMIUH1
JOKEpelia CTpymy, K1 He MICTATh crionyk [ImromOymy, Kaamiro, IHIIUX TOKCHIHUX
PEUOBHH.

Mau. 95. EnekTpomo0ijii — nmepcnekTuBa aBTOTPAHCIOPTY

CoHsIYH1 TPOMEHI — HEBUYEPITHE JPKEpENo eHeprii. BukopucroByBaru ix
JOTIOMAraroTh CIIOJYKH, SIK1 IEPETBOPIOIOTH EHEPTil0 CBITJIA HA eNeKTpuyHy. HaykoBii
BEIYTh MOCTIMHUM MOITYK TaKUX PEYOBUH, pO3POOISIOTH METOIM 1X I00yBaHHS.

BUCHOBKH

OcHOBy 0ararbox MPOMHUCIOBUX TEXHOJOT1M CTAHOBJIATH XIMIUHI PeaKIIii.
PozmuproeTsest cepa BUKOpUCTAHHS 010TEXHOJIOT1H, YCHIITHO PO3BUBAIOTHCS
JTOCHIHPKEHHSI HAHOMaTepiajiB, po3poOJsIOThCS CIOCO0U iX J0OyBaHHS.

XiMiuHa HayKa JIOCATIIa YCIMiXiB Y CTBOPEHHI MaTepiajiB 13 3aJJaHUMHU BIACTUBOCTIMH,

SK1 3aMIHIOIOTh TPAIUIIINHI, JOTIOMAralTh Y PO3B’I3aHHI eHEPIreTUYHOI TPOOIEMH.
o i

Ximis 3a6e3mneuye ciIbChKe roCoIapcTBO J0OpHUBaMH,
3aco0amMu 3aXUCTY POCIIHMH, CIIPUSIOYH 3POCTAHHIO
BUPOOHHUIITBA XapyOBUX MPOTYKTIB.

JlomamHe 3aBIaHHSA:

1. OnparmroBary KOHCIIEKT Ta MEPEMTISHYTH
MPE3CHTAlI0 3a MOCUJIAHHSIM:
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)}

PeyoBuHM aTOMHOI YM MOJIEKYJIApHOI OyZI0BH MatOTh OyTH OCHOBOIO
HAATBEPIMX 1 TEPMOCTIMKUX MaTepianiB? BianoBias oOrpyHTYHTE.

3a marepianiamu 3 IHTEPHETY 3’sICyiTe ckiaj 6iorazy. Ski HOro KOMIOHEHTH
€ TOPIOYMMU PEYOBUHAMMU ?

Yowmy, Ha Balll OIS, BBAKAIOTH, 110 MaliOyTHE — 32 €EKTPOMOOIIIMU?
Harpiii kapOoHaT BUPOOIISIOTH Y MPOMHUCIOBOCTI HarpiBaHHSAM HaTpid
rigporenkapooHaty. CKIaiTh BIAMOBIIHE XIMIUYHE PiBHSAHHA. SKi
TpUBIAJIbHI HAa3BU 000X coJen?

Bepexitnb cebe Ta 6uin3bkux!
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