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Buaou CMmitTA: MeTtoam Ta iHHOBaUil Yy nepepoOui

Tunu MmaTtepianise, WO NigNAraloTb BTOPUHHIN nepepobui

CyyacHuin cnocib xntTtsa Habupae obepTiB, a 3 HUM i NpobaeMa HagMLWLKOBMX Biaxonis. MNnaHeTa Bce
binbwe cTpa)aae Big 3abpyAHEeHHS, NOYMHAYM Big NobyTOBOro CMIiTTS i 3aKiHYYO4YN BTOPUHHUMU
MPOMUCIOBUMM Bigxodamu. MNpoTe cuTyauito BCe LWe MOXHa BpATyBaTU. 3 po3BUTKOM cTabinbHUX Ta
Oi€EBUX NigxoniB Ta HOBMX MeTofAiB Nnepepobkn BiAX04iB MM MAaEMO MOXJ/INBICTb 3SMEHLUUTN IXHIN
BMNJINB Ha HAaBKOJIMLLHE cepefoBuLLe. BapTo pO3rnsHyTU Pi3HOMAITTSA BUAIB CMITTS, WO
MPOOYKYETbCA NOOAbMU, Ta NOTEHLUiINHI pilleHHS Wono nepepobkn ona OCArHEHHSA €KOJ10MiYHO
YMCTOro ManbyTHbLOrO.

Nepepobka nanepy Ta KapTOHY

ManepoBi Ta KapPTOHHI BIAXOAN CTAHOBAATL 3HAaYHY YaCTUHY LWOAEHHOrO NOTOKY BiAXOAIB. 34al04K
X Ha Nnepepobky, M1 MoxxeMmo 36eperTn NpUpoaHi pecypcn Ta MiHiMi3yBaTn BUPYOKY nicCiB.
Mepepobka Bknto4vae 36ip i copTyBaHHA Nanepy Ta KapTOHY, BUAANEHHS 3abpyAHIOYUX PEYOBUH Ta
3aJIMLLKIB i NepeTBOpPEeHHS X Ha HOBi NPOAYKTKY, TaKi AK nepepobneHnin nanip, NnakyBaabHi
MaTepianu i HaBiTb ByaiBenbHI MaTepianu.

Mepepobka nanepy Ma€e BuUpillasibHE 3HAYEHHSA 19 3MEHLLIEHHS BNJNUBY Ha HaBKOJIMLLIHE
cepenosuuLe Ta 3MEHLWEHHS KiIbKOCTi 3araibHuMX Bigxoais. Y €8poni NpoMUCAOBICTL | TOPriBas
MPoayKyTb 61M3bKO 23 MiNbNOHIB TOHH Nanepy Ta KapTOHY LWOPOKY; NpoTe 6ifblla YacTKa Lboro
nanepy npuaaTHa ONsi BTOPUHHOI Nepepobkin i Mmoxxe ByTn ckepoBaHa noaasi Big CMiTTE3BaAINLL.
Ko>xHa ToHHa nepepobsieHoro nanepy 4u KapToHy 36epirae oo 17 nepes, 0,76 KybiyHUX MeTpiB
06’emy Ha cmiTTe3BanuULWi Ta 4100 kKBT-rog enekTpoeHeprii. Kpim Toro, BupobHMLTBO HOBOIrO
nanepy 3 nepepobseHoi cnposuHu notpebye Ha 70% MeHLLe enekTpoeHeprii, Hi>X BUpobHULTBO
HOBOIO Manepy i3 Leaa03n.

Mepepobka nnacTuky

LLlopoKky y cBiTi BUp0obaseTbcsa 381 MiNbMNOH TOHH MIAaCTUKOBUX BigxoaiB. MporHo3oBaHo, WO 40
2034 poKy us ungpa NoaBoiTbCA, TOMY Nepepobka NAacTUKy MaE BUpillasibHE 3HAYEeHHS.
MnacTMacy Ta NNaCTUKK NOAINAITLCA Ha 61M3bKO 50 pi3HUX KNaciB, KOXKEH 3 AKMX MA€ COTHI pPi3HUX
BapiaHTiB. OCKiNbKM 6iNbWICTb LMX PiI3HOBUAIB NPUAATHI ANa BTOPUHHOI Nepepobku, iXx HeobxigHo
nepepobnatu, wob obMeXNTKn KiNbKiCTb BiAX0AiIB, AKi NOTpanaatloTb Ha 3Banauwa, i 3anobirtn
NOTPanAHHIO CMITTS B EKOCUCTEMY.

Y 3HanM BY, LLO MOXKETE NErKo rnepesBipuTn igeHTUdiKauinHun Ko NaacTUKOBOI Tapw, Wwob
Oi3HaTNCA, YN MOXKHa ii nepepobnaTn? Lle yncno, wo BapitoETLCS Bif 0QHOI0 A0 CEMMU i
CYNpPOBOAKYETLCA TPbOMa CTPISIKaMM, WO 03Ha4YaloTb TUMN NAACTUKY. AKLLO BaM KOn-HeByab Byno
LiikaBo, 3 4Yoro 3pobsieHnin Ball 04HOPA30BUIA MNACTUKOBUI NakKeT, Ai3HaTUCA Ue Ay>Ke NpocTo. 3a
HaNCKPOMHILWLIMMK NigpaxyHKaMu, Npuban3Hni Yac posknagaHHs UnUX BUAIB NJACTUKY CTAHOBUTb
6nm3bko 500 pockiB.

Mepepobka ckna

Ckno - ue Ha 100% nepepobnioBaHNIA MaTepian, SKUN MOXXHa NepepobnaTn HeobMexeHy KinbKicTb
pa3iB 6e3 BTpaTu y SKOCTi Ta 4MCTOTIi. Nepepobka Ckla EKOHOMUTb EHEPril0 Ta 3MEHLUYE KiJIbKiCTb
BiAXoA4iB Ha 3Basnwax. BpaxoBytouim, WO Nepiod Noro poskaagaHHA CTaHOBUTb 6/1M3bKO MinbnoHa
POKiB, L& € Ceplno3Hot Npobnemoto AN CMITTE3IBANNLL, AKi CTalOTb NepeBaHTaXEeHUMU CKASHUMU
BiAX04aMMW.
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IpobneHHa Ta nepennaBsieHHS ckNoboto [03BONSE BUPOBAATM HOBY CKNSHY Tapy abo
BMKOPUCTOBYBATMK MOro K 3arMoBHOBaY y byaiBenbHUX NnpoekTax. EANHOK0 YMOBOK A5 nepepobku
CKJ/a € Te, L0 BOHO MOBUHHO BYyTN MaKCMMasibHO YACTUM i BifibHUM Bif 3abpyaHuKiB. Mnawky,
B6aHKK, WNBKKN, CKAAHKN ANS NUTTA, KOMN'IOTEPHI eKpaHu Ta iHLWi Bupobun copTyoTbCS BiAMNOBIAHO.
Mepepobka ckNa, SK i iHWKUX BTOPUHHNX MaTepianis, O3BONSE 3a0LLaANTM 3HAYHY KiNbKICTb eHepril
Ta 3yCuib.

Mepepobka meTany

MeTan € BaX/IMBUM €/IeMEHTOM Y NOBCAKAEHHOMY XWUTTi JIOONHN | MPUCYTHIN BCloAW, Big
OyniBenbHUX MangaH4YnKiB 0O KYXHi e roTyeTbCs ika. Woro nepepobka € HeBiA'€EMHOIO YaCTUHOLO
CTasIoro NOBOAXKEHHS 3 BiAX04aMU, OCKiNIbKW 3abe3nevyye YNCNEHHI eKOOriYHi Ta eKOHOMIYHI
nepeBaru. Nepepobka meTanie nepenbavace 36ip, Knacudikauito Ta nepensaBKy pPi3HUX MeTanis,
TakKNX K aJIlOMiHiN, CTanb i Migb, 019 OTPUMaHHA HOBUX ToBapiB. MNepepobka meTanis fa€ 3mory
3a0LWaanTn LiHHI NPUPOLHI pecypcun, CKOPOTUTU CMOXKMBAHHSA eHepril Ta 3MeHWNTN BUKNON
NapHMKOBUX rasiB, NOB'A3aHi 3 NepBUHHUM BUPOBHMUTBOM. Kpim Toro, nepepobka meTanis 3804UTh
00 MiHiMyMy noTpeby B iX BUA0OOYTKY, LLO MOXXe MaTu HeraTUBHI Hacnigku ans goekinna. Kpim Ttoro,
€KOHOMIYHi BUrogwn Big nepepobkm metaniB o4eBUAHI, OCKiIbKK BOHa NiATPUMYE ONHAMIYHY
MPOMUCNIOBICTb, CTBOPIOE POOOYI MicLIA Ta CNPUSIE PO3BUTKY LIMPKYISIPHOT EKOHOMIKIN. [pakTuKyo4mn
BiAMNoOBiAasibHy nepepobkKy MmeTaniB, M1 MOXKEMO 3p0bUTK CBil BHECOK Y E€KOJIOMIYHO YNCTe
ManbyTHE, HAaCOI0AXXYOYMNCbL NepeBaraMn CBiAOMOro Ta pecypcoedeKkTUBHOro CycnisibCTBa.

Mepepobka eneKTpPoHiku

Mepepobka enekTPOoHIKN € Ba>KJINBOIO CKJ1a[A0BOIO BiAMOBiAaNIbHOMO NOBOAXKEHHS 3 BigxonamMn B
undpoBy enoxy. OCKiSIbKWM TEXHOJIONiT MPOAOBXXYIOTb PO3BUBATUCS LWUBUAKUMWN TEMMAMU, €/IEKTPOHHI
MPUCTPOI CTasIn HEBIA'EMHOIO YaCTUHOK MOBCAKOEHHOIO XXUTTS KOXKHOT IIOANHN. OYiKy€ETbCS, WO
Mi>K 2017 i 2027 poKaMmn PUHOK CMOXKMBYOT €1EKTPOHIKN 30inblWINTBCA Maxe BTPUYi, Mato4u
MOCTINHNI PiYHUIA Temn 3pocTaHHA B 15,1%. OgHak HenpaBuibHa yTuUizauisa eNneKTPoOHHNX
BiAXOAiB, CTBOPIOE 3HAYHI PU3UKIN ONA [OBKINAA Ta 340p0B'A Nogen. Yepes HasABHICTb TOKCUYHMX
€/1IEMEHTIB eJIEKTPOHHI BiAX0AM CTAaHOBAATbL 3Ha4YHYy 3arpo3y A/ 340p0oB'a Ntogen. 3a 4aHnMun
TechReset, eNleKTPOHHI Biaxoam MiCTATb eleMeHTH, AKi WKOAATb 340PO0B't0 NIOANHU: TaKi 9K
CBUHeUb, PTYTb, KagMin Ta 6poMoBaHi aHTunipeHn. Konn HebesneyHi XiMiyHi pe4oBUHU
HeMnpaBWUJIbHO YTUNI3YyOTbCA abo cNantoloTbCH, BOHWM MOXKYTb NOTPANAATN B HABKOJINLLHE
cepenoBuLle, 3aBAal0uN WIKOAWN FPYHTY, AXKepesaM BOAONOCTa4YaHHS Ta NoBITPO, SKUM MU
OnxaemMo. Bname umx Hebe3sneyHnx CnoslyK MoXXKe CPUYNHUTU Pi3HOMaHITHI npobnemn 3i 300poB'aM,
TaKi 9K pecnipaTopHi 3aXBOPIOBaHHSA, HEBPOJIOTiYHI 3aXBOPIOBAHHSA, MOLWKOOXKEHHSA HUPOK,
penpoayKTMUBHI po3naan i HaBiTb NeBHi BUAK paky. LLo6 yHUKHYTW umnx npobsem 3i 300pOB'SaM i
3aXUCTUTN 340POB'A Noaen Ta AOBKINAA, AY>XKE BaXKJINBO NMPaBUbHO NOBOAUTUCA 3 €1IeKTPOHHUM
CMITTAM i nepepobaaTu noro.

3aBasKkM po3bmpaHHIO Ta BiAOKPEMNEHHIO KOMMNOHEHTIB Nnepepobka enekKTpoHHNX BiAXOAIB
0o3BoJ1se BMAobyBaTn OOPOrouUiHHI MeTann, Taki K 3010T0, cpibsio Ta Migb, 3MeHLWYyo4Yn NoTpedy B
PYMHIBHUX MeToAax BUA0OYTKY KOPUCHMX KomanuH. Kpim Toro, BignosigansHa nepepobka
€IeKTPOHHUNX BiAXOAiIB 3MEHLUYE BMNJINB Ha HAaBKOJIMLLIHE CeEpefoBULLE Bifi 3aXOPOHEHHSA Ha
3Basnwax, 36epira€ NpuUpoaHi pecypcun Ta CANpUSAE [OLITBHOMY BUKOPUCTaHHIO €1eKTPOHIKN.
NinTpMyto4n iHibiaTUBM 3 Nepepobkn eNneKTPOHHMX BigxoaiB Ta 6epy4n B HUX y4acCTb, MU MOXKEMO
MiHiMi3yBaTn HeraTUBHI HAaCNi AKX CNOXXUBAHHSA TEXHOOTIN | 3p0bUTN CBIl BHECOK Y CTBOPEHHS
BinbW YNCTOi Ta 340POBOI NJIAHETU AN MaNbyTHIX NOKONiHb.

Mepepobka opraHiku

OpraHiyHi Bigxoam, Taki AK 3a/1LWKN DKi 41 TpaBy 3 NOKOLLEHOro ra3oHy Mo>XxHa rnepepobnatu
LWISIXOM KOMMOCTYBaHHA abo aHaepobHoro 36poa>KyBaHHA. KOMNOCTYBaHHS - Lie po3KafaHHSA
OpraHivyHUX pevyoBuH Ha BaraTi NOXKMBHUMMK pevoBMHaMK fobpuBa ANA IPYHTY, TOAI 9K aHaepobHe
36ponrKyBaHHSA reHepye 6ioras gna supobHuLTBa eHeprii. Mepepobnsoym opraHivHi Bigxoan, Mu
3MEHLLYEMO BUKNAN NAapPHMKOBUX rasiB Ha 3Basmwax Ta NiATPMMYEMO LMPKYSPHE CiNnbCbKe
rocnogapcTso.
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Mepepobka TKaHUH

OCKiNbKW iIHAYCTPiA MOAU FeHepy€E 3Ha4YHY KiNbKiCTb TKAHUHHUX BiAXOAiIB, Nepepobka TKaHWHUN MaEe
BUpiLLIaNbHe 3Ha4YeHHS A1 3MEHLUEeHHS ii BNIMBY Ha HAaBKOJIMLLHE cepefoBuLLe. TKaHUHHI
KOMMOHEHTWN JIEFKO BiAOKPEMJIIOIOTLCA, MOAPIOHIOTLCS | NepepobnoloTbCs Ha HOBI TKaHUHK, abo X
BUKOPUCTOBYIOTbLCA AN YTenNeHHs, HabMBaHHA KUAUMIB i HaBiTb ANA NPOMUCIOBUX 06TUPaNbHUX
raH4ipok. MoxxepTByBaHHA abo nepenpodintoBaHHA OAATY TAaKOXX AOMNOMara€ NpoAOBXUTU TEPMIH
noro cny>x6bum Ta 3MeHLWUTN KiNbKICTb BiAXoA4is.

NMepenoBi MeTOOM Nepepobku

Manip i kapToH: OKpiM CTaHAapTHUX MeToAiB nepepobkun, Habynm NoNynApPHOCTI HOBI MeTOAM, TaKi
AK 3HeBapBnNeHHSA. [1na OTpUMaHHSA BUCOKOAKICHOT BTOPUHHOT CUPOBMHIY 3 Nanepy Ta KapToHy
BUOANA0Tb hapbu, NOKpUTTA Ta iHWI goMiwKK. Llein MmeTon A03BONSE NepepobnaTn wupwunin
CNeKTp ManepoBmnx BMpobiB, TaKMX AK FAHLEBI XXYpPHasiM Ta NaKyBasbHi MaTepianu.

MnacTuk: MNepenosi npouecn nepepobku, Taki Ak Niponis i aenonimepmnsauis, 3MiHUAN Nepepobky
naacTuky. Miponis - ue npouec HarpiBaHHA NNAaCTUKOBUX BiAXOAIB 3@ BiACYTHOCTI KNCHIO 3 METOI0
pOo3LenaeHHs iX Ha OCHOBHI KOMMOHEHTH, SKi MOTIM MOXYTb BYTN BUKOPUCTaHI A/ CTBOPEHHS
HOBMX NJlacTMac, Nasmea abo iHWKX KOPNUCHUX TOBapiB. [enosimepun3auisa - ue xiMmiyHMI nNpouec,
AKNIN PO3LLENJIIOE NACTUKOBI NONiMepn Ha CKJafoBi MOHOMEPH, WO A03BOJISIE BUTOTOBAATHU
naacTtMacu, nofibHi 0o NepBUHHKX.

Ckno: Ha popaTok 4o TUNoBux npouecis nepepobkun, BUMpobHULTBO nMiHOCKNa abo ckioBaTu €
MepcrnekTUBHUM HanpsaMKoM Yy nepepobui ckna. MiIHOCKN0 BUrOTOBASETLCA LWIAXOM HarpiBaHHS i
niaBsieHHS nepepobneHoro cksa Ta AoAaBaHHSA MiHOyTBOPtoBaYda. KiHLEBUI MaTepian € NErkumM,
i301AUINHMM | Ma€ YyO0Bi ApPeHaXXHi BNAaCTMBOCTI, WO pobuTb MOro NpuaaTHUM A1 BUKOPUCTAHHSA B
OyniBHMUTBI, CaaiBHUUTBI Ta iHPPaCTPYKTYpiI.

MeTan: EdekTnBHICTb Nepepobkun 3pocsa 3aBAsKM CyHaCHUM MeTo[aM COPTYBaAHHSA, TaKUM 5K
ONTUYHE COPTYBAHHSA Ta efleKTpoMarHiTHa cenapauis. JaT4Ynukn Ta MarHiTu BUKOPUCTOBYOTLCS B
CY4YaCHUX COPTYBaJIbHUX CUCTEMaX A8 ideHTudikauii Ta COPpTyBaHHSA Pi3HUX TUMIB MeTarliB,
MpUCKoptooym npouec nepepobkn Ta 36epiratoym KOMMNOHEHTU B LiNiCHOCTI. KpiMm Toro, HoBi
MeTOoAW, TaKi AK eNIeKTPOXiMiYHE OYULLEHHS, MOKPALLYIOTh BUJYHYEHHS LWiHHMX MeTasiB 3 NOTOKIB
eNeKTPOHHUX BioXOLiB.

OpraHiyHi Bigaxoau: IHHOBaLiHI Nigxoan Ao nepepobkun opraHiku Habynm NonynsapHOCTI B OCTaHHI
pokn. OgHMM 3 TaKuX NigxoniB € aHaepobHe 36poaXKyBaHHSA. BiH 03BONISIE MiKpoOpraHizMam
po3LuleniloBaTh OpraHiky 3a BiACYTHOCTI KNCHIO, B pe3ynbTaTi 4Yoro yTBopteTbca bioras i baratunn
Ha NOXXMBHI pe4yoBUHUN gurecTtaT. Takuin Bioras MoXXHa BUKOPUCTOBYBaTU K aJibTepHaTUBHE
h>xepeno eHeprii Ta Ak 0o6pPNBO B CiNIbCbKOMY rocnodapcTBi, TaKUM YMHOM 3aMUKAOUYU LUK
ynpaBAiHHA OpraHidyHUMM BigXxogamu.

Lli HoBi migxoan oo nepepobkun BigxoaiB HagatoTbh 6araToobiLAOYi MOXXAMBOCTI A5 3MEHLLUEHHS
KiNnbKOCTi Bigxoais, 36epexxeHHs pecypciB Ta 3MEHLUEHHSA BMNJINBY Ha HAaBKOJINLLHE CepeaoBuLLE.
BripoBag )KeHHS TakMX iHHOBALIMHUX METOAIB BiAKPUBAE nepen AOACTBOM WAAX 40 6inbL
CYMiHHOMO ManbyTHBLOrO i3 NOBTOPHUM BUKOPUCTAHHAM pPeCcypcCiB, AKLWO0 MU CKOPUCTAEMOCSH LUMN
npopvBamMu Ta NiATPUMAEMO AOCAIAXKEHHS | pO3p0obKK B ranysi TexHonorin nepepobku Biaxonis.
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