Jlekuig 6

3EJIEHA XIMIA

BypxnuBuii po3BUTOK XIMIYHOT HAayKH Ta MPOMHCIOBOCTI CTaBUTh JIOJCTBO
mepea HU3KOK TPOoOJIeM: BHCHAKCHHS HEBITHOBIIOBAHUX PECYpCIB, MPOOIeMH
Oe3MeKn Ta 3aXBOPIOBAHHS HACEJICHHS, IMOB’SA3aHl 13 XIMIYHUM BHUPOOHHUIITBOM Ta
TOKCHYHICTIO JICSIKMX HOTo MpoaykTiB. TexHoreHHi kartactpobu XX cr. y bxomani,
Cese3o Ta YopHoOUIi, HIOPIYHI BUTPATH HA 3amoOiraHHs 3a0pyJHEHHs JOBKULIA Y
po3mipi 10 Mapa. gosapiB Haalyd MOTYKHHUM IMIYJIbC )11 PO3POOKH 1HHOBAIIMTHOTO
MIIXO0Ty IO PIMICHHS €KOJIOTTYHHUX MPOOJIeM 3a JOTIOMOTO0 XiMii. SIK IIJTKOM CITyITHO
3a3HayaB ykpaiHcekuih  ¢uaocodp C.b. Kpumcbkuid, «mnpupogHuya €KOJOris
NIEPETBOPIOETHCSI Ha KYJIBTYPHY OHTOJIOTiIO JojcTBay [12].Y 3B’s3ky 3 1uMm
B1IOYBA€ETHCS aKTyasi3allisi OCMHUCICHHS HOBITHIX CTaHAApTIB HAyKOBOTO 3HAHHS,
1HIIIAOBAHUX €KOJOTTYHUMHU TpobiemMamu. Came I OOCTaBHHU CIIOHYKAKOTH [0
ryMaHiTapu3allii Ta eKoJIoriailii HayKOBOTO Mi3HAHHS.

ExosoriuHe 3HaHHS CTa€ BIUIMBOBUM (PAKTOPOM PO3BUTKY HAyYKOBOI'O 3HAHHS.
3okpema sik nuiie ¢paHuny3pkuii ekosior JI. Mat’e, «ekomnoris 3 i IIHUPOKUM
J1ara30HoOM JAiSUTBHOCTI HE € pO3/1JIoM 010JI0T1YHOT HAYKH, a PEMPE3CHTYE HOBUIM eTarn
y PO3BUTKY BCIX HayK. Binremep mporpec y HayKOBHX AOCHIIKEHHSIX MOXe OyTH
3a0e3nedyeHuil aume o0’ €AHaHHSAM 3yCHJIb CHELIATICTIB PI3HUX Tally3ed 3HaHHI.
BUKOpUCTOBYIOUM NOCSTHEHHSI PI3HUX HAyK JUIsl pO3B’SI3aHHA €IMHOI 3ajayl, BOHU
OCSITHYTh 3arajibHi 3akoHU CBITY»[14]. [Io3a cymMHIBOM, I1i€I0 €MHOIO 3a7a4€I0 CTA€
BIWKMBAHHS JIIOJICTBA, KOEBOJIIOLIS JIIOAMHU Ta MNPUPOAM, BCl MPAKTHYHI 3aaadl
JOIIILHO TiAIOPSIIKOBYBATH 11 BUPIIICHHIO.

3apa3 B icTopii Ximii BIAKPUBAETHCS HOBA CTOPIHKA, MOB’si3aHA 13 PO3BUTKOM
HOBOTO IHTETPATHBHOTO HAYKOBOTO HAMPSAMKY — «3€JeHO0I», ab0 «EeKOJIOTI4HO
pauioHanbHOI Ximii». DeHOMEH «3eyieHol XIMID» € MDKIUCHMIUTIHAPHUM 3a CBOEIO
CYTHICTIO: BIIOYBA€ThCS 1HTETpallisi CHHTETHYHOI OPraHiYHOI XiMil 13 aHAIITUYHOIO
XiMi€ro, (PI3UYHOI0 XIMI€I0, TOKCHKOJOTIEI0, MIKPOOIOJIOTi€H0, O10TEXHOJIOTIE Ta
TEXHIYHUMHU HayKaMHU.

[e — cycninbHUI pyX Ta HAYKOBUW HAIIPSIMOK, 10 BIPOBAKYE IIUPOKUN CIIEKTP
VPSIIOBHX HAayKOBHX Ta €KCHEPUMEHTAIBHHMX 3aXOiB Cepell PI3HUX OpraHizaiiil y
BCHOMY CBITI, pE3yJIbTaTU JOCHIKEHb KX MalOTh CHUIbHI I[uTi. OaHaK, He0OX1AHO
BIJI3HAYUTH, IO MPH BCIM HAABHIA CYKYMHOCTI AOCIIAHUIIBKUX 1 MyOJIIIUCTUYHUX
MarepiagiB  Tpo «3eleHy XIMio» caMm (QeHoMmeH mnoTpedye dimocodchko-
METO0JIOTTYHOTO JOCIIPKEHHS Ta MOCJI1IOBHOTO BIIPOBAKEHHS Y CUCTEMY OCBITH.
Cnemudiky «3enenoi ximii» nocmimpkyanu II. Anacrac [16], 1. binemwka [3], JI.
Kycros [4], O. Benikoponos [5] , M. [Tonskodd [17] Ta 1ami.

[Ipu Bciit HasgABHIM CyKymHOCTI (1I0COPCHKUX IOCHIHKEHb 1 MyOIIIUCTHUHUX
MaTepialiB caMm (PeHOMEH «3eJIeHOI XiMii» B MOBHIN Mipi He BUBUeHMH. Diocodchkux



Ta METOJOJOTIYHMX JOCHIPKEHb Yy BITUM3HSHIN JiTepaTypi, Ha >Kallb, TOKHU
HEJO0CTaTHBO.

3okpemMa y (OKyCl CydacHMX JUCKYCIM 3HAXOASATHCS MPHUHIUIHN <«3EJICHOI
ximiin[16].

Ix MoskHa BupasuTH 3a gonomoroio adpesiatypu «PRODUCTIVELY»[17].
PRODUCTIVELY

P— prevent wastes (monepeauTy BUTPATH)

R— renewable materials (moHOBIIOBaHI MaTepiaiv Ta CAPOBHHA)

O- omit derivatization steps (BUKJIIOUUTH MOOIYHI PEaKIlii)

D— degradable chemical products (XimiuHi NpPOAYKTH, IO PO3KIATAIOTHCA Y
MIPUPO/Ii)

U— use sae synthetic methods (BukopucToByBaTH O€3MEUHI CHHTETHYHI METO/IN)
C— catalytic reagents (BUKOpHCTaHHS KaTali3aTOPIB)

T— temperature, pressure ambient (BUKOPUCTAHHSI HOPMAJIbHUX TEMIIEPATypH Ta
THUCKY)

|- in process monitoring (MOHITOPIHT TIPOILIECY)

V- very few auxiliary substances (MiHiMaibHa KUTBKICTD JIOTIOMIXXKHUX PEUYOBHH
Ta PO3UYUHHHUKIB)

E— E-actor, maximize feed in product (MakcuManbHUN BUXiJ] IIPOTYKTY)
L— low toxicity of chemical products (HH3bKa TOKCHYHICTh XIMIYHUX MPOYKTIB)
Y- yes, it is safe (Tak, mporiec Oe3neyHuit)

Y XiMil0 BBEIEHI HOBI MeXl JOCHIPKEHb Ta HOBI TEPMIHHM: «aTOMHA
e(heKTUBHICTbY», «BPOJIXKEHA Oe3IeKay, «aHalll3 KUTTEBOTO IUKITY MPOIYKTY», «MOHHA
plauHA»,  «BIAHOBIIOBAHI  EHEPrOpPECYpCH»,  «EKOJIOTiYHAa  €(EeKTUBHICTDHY,
«iHTeHCcUdiKaIlis MpoIecy Ta iHTerpalisy TOIIIO.

Y «3enmeHiii XiMmil» KOPHCTYIOTHCS TIPUHIUAIIOBO HOBUMH KOHCTPYKTaMH
«1IeaTbHUN  TIPOTIECH,«IICATbHUM TPOAYKT» Ta «iJealbHUil croxuBayy. Ilin
17IeaTbHUM TIporiecoM 3eJieHa Ximisi: HoBa XiMiuHa (piocodis po3yMirOTh MPOCTHH,
OJIHOCTAIHUI TpolieCc, €KOJOTIYHO Oe3nevyHHil, e(h)eKTUBHUN HA MOJIEKYJSPHOMY
PiBHI, 3 BAKOPUCTAHHSM BiTHOBIIOBAHOI CHPOBHHU Ta 3a0€3MEUyI0YNIl MAKCUMaTbHUN
BUX1J mpoaykuii. [geanbHuil mpoaykT motpedye MIHIMYM €HEprii Ta YIaKOBKH,
oesneunuit, Ha 100% po3KiTaaeThcs MiIKPOOPTaHi3MaMH, MOKE TTEPEPOOIISATHCS.

3a3BUuail OCHOBHA yBara 30cepepkeHa Ha Ipoleci BUpOOHUIITBA Ta KIHIIEBOMY
MPOIYKTi, a CIOKMBaY BIACYTHIN y Iiil cxemi. Y«3eleHid XiMiD» CTBOpeHUH 00pa3



«171€allbHOTO CMOXKUBA4Ya» — BiH KOPUCTYETHCS MIHIMAJIBHOI KUIBKICTIO TOBAapiB,
po3ymie HEOOXIAHICTh 30€PEKEHHS TOBKIIIS.

MeTor «3eJIeHOi XiMii» cTa€ PO3BUTOK TEXHOJIOTIH, SIKI € Pe3yJIbTaTOM OUIBII
e(eKTUBHUX XIMIYHUX peakiliil. «3eieHa XiMis» pOOUTHh akKIEHT Ha 3arnoOiraHHi
3a0py/IHEHb Ha CaMMX MOYATKOBUX CTaJIAX IUIAHYBAHHSA Ta 3JIMCHEHHS XIMIYHUX
MPOLIECIB Ta OXOIUTIOE BC1 TUITU Ta ACMIEKTH XIMIYHUX MPOIIECIB, K1 MIHIMI3YIOTh PHU3UK
HETaTUBHOTO BIUIUBY HA JIOBKLLIS Ta 3/I0POB’S JTIOAUHHU.

[cHye pO3yMiHHS «3€J€HOI XiMii» SK MHUCTEITBA, «TEXHE», IO J03BOJIIE
OTpUMATH HEOOXIAHY PEUOBUHY HANOUIbII O€3MEYHUM HUISIXOM. «3elieHa XIMish
IIPUITyCKAa€ BAYMJIMBUM BII0Ip BUXIJIHMX MaTepialiB 1 CXeM IPOIECiB, KU B3arani
BHUKJTIOYA€ BHKOPWUCTAHHS IIKIJJIMBAX PEYOBUH, BIJIMOBY BiJl BHKOPHUCTAHHS
TOKCUYHUX Ta HEOE3MEYHUX XIMIYHUX PEUOBUH, OPIEHTAIIISl HA TPOMHUCIIOBI MPOIIECH,
Kl HE 3a0pyJHIOIOTh JTOBKULIA Ta BIJNOBIJAJIBHICTh HAYKOBLS Ta BHUPOOHHKA 3a
IPOJYKTH, 1110 BUPOOISIOTHCS.

Onun 3 ¢pynaaropiB upboro Hampsmy II. AHactac, BUCTOBUB JyMKY PO T€, L0
Kpali XiMIKH CBITY 3alMalOThCsl «3€JIEHOIO XIMI€I0», TOMY IO 1€ MPOCTO YacTHUHA
3aHATh TAPHOIO XIMIEIO, MPOLIECH CTAIOTh HE TUIBKM €KOJOTIYHUMH, ajle i BHCOKO
€KOHOMIYHHUMHU.

Sk HayKOBUI HaNPsAMOK «3eseHa Ximis» 3’ sgBunacs y CIIA y 90-x pokax XX cr.
VY 1995 pomui y CIHIA OyB onpuitogaeHnit [Ipe3u1eHTChKui POeKT, KU BKIIFOYaB
HAYKOBO-JIOCJIITHUIIBKI TPAHTH, MIOPIYHI TIpeMii Ta (JiIHAHCOBY MIATPUMKY KOMIaHIsIM
Ta BUCHHUM, 3aIlIKaBJICHUM MpoOJIeMaMU €KOJIOTIYHOI XiMii, BIAMOBIIHI MPOrpamMu
ocBiTH. [Insaxu, SKUMH BXKE 3apa3 pyXxaeThCs 3eJieHa XiMis, MOXKHA PO3IUIUTH Ha TPH
BEJIMKI HAmpsIMKH: HOBI IUIAXM CHUHTE3Yy (YacTo 1€ peakuli 13 3acTOCyBaHHSIM
KaTaixizatopy); 3aMiHa TPaAUIIHHUX OpTraHIYHUX PO3YMHHUKIB, TOHOBIFOBAH] BUX1IHI
pearedT (To06TO OTpuMaHi He 3 HadTh). 3romoM y Bemnukiit bputanii, ABcrpanii,
I'epmanii Ta ITanii Takox Oynu CTBOpEH1 opraHizailii 3 TMTaHb 3e€J1eHoi Ximii. bararbma
BIUTMBOBUMH MIDKHAPOAHUMH OpraHizaimisiMu, 30kpeMa «MiKHApOJHUM COH30M
guctoi Ta npukiaagHoi ximii» (IUPAC), «EBponeiicbkoro pagor 3 XIMIYHOI
npomuciioBocT» (CEFIC), «OpraHnizami€ero 3 eKOHOMIYHUX BITHOCHUH Ta PO3BUTKY»
(OECD) Oyno BH3HAHO 3€J€HY Ta EKOJIOTIYHO pAalliOHANbHY XIMiIO BaXKJIMBUM
HAmpsIMOM  JIISJTBHOCTI. Y  €BpPONEHCHKUX KpaiHax BIPOBAKYIOTHCS HaWOLIbII
MIPOTPECUBHI 3aKOHHU, CTOCOBHO «3EJICHUX)» TEXHOJOTIH. B 0CTaHHI POKH y MPOBITHUX
YVHIBEPCUTETAX CBITY 1 HAYKOBUX XIMIYHHUX IEHTpaxX PO3BUBAETHCS HOBUU MIAXiA 10
PO3POOKH TEXHOJIOTIM XIMIYHUX MPOIIECiB, 3aCHOBAaHUM Ha MPUHIIMIAX 3€JICHOI XiMii.
Po3po0ar0TECSt HOBI CXEMU PeakKilii 1 mpoIeciB, MOKIWKaHI KapAUHAIHHO 3MEHIITUTH
HABaHTAXEHHS XIMIYHUX BHUPOOHHUIITB Ha HABKOJIUIIHE CEPEIOBUINE, 3BECTH [0
MIHIMyMY 3HHUIIEHHA 1 TIepepoOKy HEOE3MEeYHUX PEUOBMH. Ta MIKIAJIMBUX MOOIYHUX
npoaykTiB. Came Ha HUX MPAIIOIOTh XIMIKM, SKI BU3HAHI JIiJIEpaMU IBOTO PYXY.
dyHAaMEHTalbHI  JTOCHIPKEHHST JOBEIW, 10 NOHAAKPUTUYHI PITUHU MOXKYTh



3a0€3MeUnTH TaKui PiBEHb KOHTPOJIO 1 MEPETBOPEHHS B XIMIYHUX PEAKIISIX 1 MPHU
00po011i MaTepiaiB, SKOTO BAXKKO JOCSATTH TPAAUIIIHHUMU METOAaMHU.

Ockinbkn  Hagkputndauii CO2(scCO2) iHepTHUH, TO B HBOMY MOXKJIMBO
MPOBOAWTH CHUHTE3 OPraHiuHUX PEYOBUH, Y TOMY YHUCII KOMILJIEKCIB METaiB,
MoJIIMEpHU3aIlifo, 3 HOro JOMOMOIOK MOXKHA EKCTparyBaTH HEOOXiJTHI pPEUYOBHHH,
HAMPUKIIA]], BAKKUX METaTIB 3 PO3UMHIB COeH. Bkl TOro, MOKINBA €KCTPAKIS 1 3
TBepAuX peuoBuH. Hagkputnunuit CO2 mae Maiike Taky X 3[aTHICTb, PO3UYUHSTH, K
rekcad. BiH B HaJKpUTHUYHHUX YMOBax € HaAWOUIbII IIUPOKO BUKOPHUCTOBYBAHUM
PO3UYMHHUKOM 3aBJISIKU HU3bKIN KPUTUYHIN TeMIiepaTypi BiH— 1/iealibHa peUOBHHA IS
€KCTpakKIlii TepMIYHO HeCTiiKuxX pedoBUH. Kpim Toro, CO2 HETOKCUYHHI, HETOPIOYHiA,
JOCTYIIHUI i Hefoporuii. Moro BHKOPHUCTOBYIOTH JUIS EKCTPAKIii IOi(eHOIiB,
xyopo@diniB, kapotuHoiaiB [17]. Hanpukmnan, B Xap4oBiii IpOMHUCIOBOCTI. KOPEIH 13
3epeH 3€JE€HOI KaBM BWIY4alOTh came 3a jgomnomoror scCO2, y Benude3Hux
Macimradax. Byrinekuciauii ra3 ekcTparye TUIbku KO(eiH, 3aluilaidu BCl apoMaTHi
KOMITOHCHTH 1 HE 3aJIMIIAI0YH TICTIs cebe HISKOTO IIKITUBOIO CIIAY, Ha BIIMIHY Bif
CBOIX OpraHiuHux a”ayioriB. [lo/iOHYy TEXHOJIOTII0 TaKOXX BUKOPUCTOBYIOThH JJIA
€KCTpaKIii XMEeNI0 NpU BUPOOHULTBI MUBA, HIKOTHUHY 3 TIOTIOHY, @ TAKOX PI3HUX
pEYOBHH B apPyMepHiid MPOMUCIOBOCTI.

®dipma «/{ronon» odpaga TEXHOJOTIIO 13 3aCTOCYBaHHSAM LIbOI'O PO3YMHHUKA JJIS
BUPOOHHUIITBA TMOJIMEpiB. Y HaHOMDKYOMy MailOyTHhOMY OyJlie BIPOBAKEHO
TEXHOJIOT1I0 BHPOOHHUIITBA (PTOPMIOIIMEPOB, IO MpuITyckae BukopuctanHs scCO2,
AKUW Kpamie po3uuHsie (TOpOBaHI BYIVIEBOJAHI. BOHM 103BONISIOTH 3amo0irTH
BUTIAJAHHIO B 0Ca/I LIJTLOBOTO MOJIMEPY, HAIIPUKIIAJ, OTIaKpiaTy, 3a paxXyHOK TOTO,
[0 3pOoCTalya MOJIeKyla MOJIMEPY YTPUMYETHCA Y PO3UYMHI OTOUYHOUMMH i
neppTopoBaHUMHU TpynaMH MPUOJIU3HO TaK, K MOJIEKYJIH IOBEPXHEBO-aKTUBHUX
PEYOBHUH YyTPUMYIOTh B PO3UHHI YACTUHKU >KHpPY 1 Opy 1y pu ipaHHi. HoBa TexHooris
J03BOJIUTH Kpalle KOHTPOJOBaTH (i3MYHI BIACTUBOCTI (ropmomiMepy 1 HOro
xiMiyHu#t  cknaa. Jlo pedi, B TOpaNbHAX-XIMYUCTKax SIMOHIT BXKE aKTHUBHO
BUKOPHUCTOBYIOTH SCCO2,

Came y HOTTIHreMCbKOMY YHIBEPCUTETI BIIEpIIE B CBITI MOYAIU YUTATU KypC
«3€JeHO0l XIMIi» I CTYJAEHTIB-XIMIKIB 1 XIMIKIB-TEXHOJIOTIB OCTaHHBOT'O POKY
HaBuaHHA. CTapIIOKypCHUKIB BYaTh PO3MISIATA XIMIKO-TEXHOJIOTTYHHMMA MPOIIEC
CUCTEMHO, a He (PparmeHTapHO. KaTamiTHuHI peakiii CKIalaloTh BAXKIUBY YaCTHHY
mporeciB «3emenoi ximii» [3]. ¥V Himepnanmax Pomxkep Illemmon 3 TexHiuHOTO
yHiBepcuTeTy (lenpdT) BOpoBaKye HOBI KaTaIITHYHI TEXHOJOTII Yy peakIisax
TOHKOTO OPraHIYHOrO0 CHHTE3Y, 30KpeMa Uil (hapMarleBTUYHOI XiMii. Bukopucranus
KaTaTITHIHUX PEaKIliii I03BOJIMTH 3MEHIIUTH XIMIYHUM TUCK HA JOBKULIA. BimHOCHO
HOBUM HampsIMOK BUKOPUCTaHHS  Karaji3aToOpiB— CHUHTE3 IOJIMEpIB, WIO
PO3KJIaal0ThCs, 3aMICTh BHUKOPHCTOBYBAaHMX B JaHMM Yac CTIMKHUX Mapok.
3acTocyBaHHSA KaTaJITUYHMX IMPOLECIB Yy MailOyTHbOMY J103BOJIMTH CTBOPIOBATU
marepianmd (y TOMY UHCI TMOJIMEpH), SKI HE TMOTPeOYIOTh J0/JaBaHHS



nactTudikaropiB, 1HT1OITOPIB TOPIHHS, TOOTO PEUYOBHH, III0 CTBOPIOIOTH MEPEIIKOIN
MOBTOPHOMY BUKOPUCTAaHHIO MaTepiaiB.

[le . I. MennaeneeB cinymHo 3ayBaxkyBaB: «Hadra — He manmuBo, TONMUTH
MOJKJIMBO 1 acirHamisiMu». B yMoBax ckopodeHHs 3amaciB HadTu 3 6ioMacu MOXKHA
OTPUMYBATH TMPOAYKTH MACOBOTO XIMIYHOTO BHPOOHHUIITBA, a HE TIIBKH JOPOTi
peaktuBu 1is (dapmakosorii. Came Ha MacoBHX XIMIYHMX MPOIYyKTax TOBHUHHA
30CEPEAUTHCS «3EJICHA XIMIsD.

Bigomo, mo Tinbku 6mu3pko 95 % cupoi HaQTH Hae Ha MaIMBO a perTa— Ha
BUPOOHUIITBO XIMIYHUX MPOAYKTIB. Tpeda nepekyrounuTH HaQTOBY CHPOBUHY 3 MaJIUBa
Ha XIMi4H1 IPOIYKTH. Te 5k caMme crpaBeIUBO 1 1151 O10TarBa, 1 XIMIYHUX MPOYKTIB
3 6iomacH.

3esieHa XiMIs: HOBaA XiMIyHa (iocodis

Boanouac y cBiTOBIM HayIll BiIOYBa€ThCsl KOHBEPTE€HTHUM PO3BUTOK HaHO-, 010-,
iHpo-, xorHiTuBHuX (HBIK) Hayk Ta  TexHosoriii. BrnpoBamkyroThes
MIMPOKOMACIITaOHI ~ MUKAMCIMIUIIHAPHI MPOrpamMH, CHOPSAMOBAaHI Ha  PIIICHHS
BXJIMBUX colliayibHUX 3a7a4 [1]. HaHoHayka Ta HAaHOTEXHOJOTIS BU3HAYAIOTHCS SIK
JIB1 TUCUMIUTIHYU, HAIIJIEH] HA TOCIIIKEHHS 1 BUKOPUCTAHHSI HAHOCBITY, SIKI CTaHYTh
0a30BUMHU IS eKOHOMIYHOTO 3poctaHHd B XXI cromiTri. Bin iHTerpaiii HOBITHIX
TEXHOJIOT1i OYIKY€ThCSI IPOPUB Y MPOAYLIIOBAaHHI HAYKOBOT'O 3HAaHH:. BripoBaakeHHs
HOBITHIX TEXHOJIOTi BH3HAYaTUME JIJIEPCTBO KpaiH Yy TIIOOaNbHIN CYyCHUIbHIM
cuctemi. Ha aymky OUIBIIOCTI €KCHEPTiB, HAHOTEXHOJOTIS Uil eKoHOMikM XXI
CTOJIITTS, 3aCHOBAHOI HE TUIbKM HAa BHKOPHUCTAHHI MPUPOJHUX peCypciB abo ix
nepepoOIli, a ¥ Ha 3HAHHIX, Oyae cucTeMOTBOpHUM dakTopoM. MoBa Hae mpo
dbopmyBanus «HBIK— cycniiibcTBa», «CyCHIbCTBa 3HAHHS» , «iH(opMariitHol
nuBimizami»  [19]. Bitumsusauit  dinocodp B.C. Jlyk’sHeub, IOCTIIKYIOUYU
dbimocodcebki mpodieMr HAHOTEXHOJIOT1H, JIWIIOB BUCHOBKY, 110 MailOyTHE JIO/ICTBA
MOCTa€ SIK CyporaTHa OHTOJIOTIS, TOOTO SIK OyTTs, IO CTBOPIOETHCA JIOAMHOLO,
030pO€EHOIO0 BCE OUTBIII MOTYTHIMH HAYKOMICTKUMHU TEXHOJIOTISIMH .

B ymoBax mBHUIKOTO MOMIMPEHHS HOBUX TEXHOJOTIH, M0 paJuKaibHO 3MiHIOIOTh
HE TUIBKH KUTTENISUIBHICTD, ajie 1 MPUPOAY JIIOAWHH, (yHIaMEHTAIbHI JIOACHKI
I[IHHOCTI: TMpaBO JIIOJAUHU Ha J>KUTTS, aBTOHOMIIO 1 CBOOOAY BHOOpPY HEOOXITHO
BpaxoBYBaTH y KOHUENTYalbHIN CKIaJ0BIN MPUPOJHUUYUX HAYK, OOTPYHTOBYIOUH iX
CTUYHUMHU TPUHIIMITIAMH OJIAaTOTOBIHHS MEePE/I )KUTTSAM 1 MOPAJIbHOI BiJIMOBIATBHOCTI.
OpieHTHpaMu B IbOMY BHOOpI CIy>KaTh HE TUIBKM HAyKOBI 3HAHHS, a U MOpaJIbHI
MPUHITUIN, 10 HAKIaJal0Th 3a00pOHM Ha HeOEe3MeuHi MJis JIOJWHU CTHOCOOH
eKCIIepMMEeHTYBaHHs 3 Oioceporo Ta ii meperBopeHHsSIM. BuxuBanHa Oiocdepu €
CBOEPITHOIO MEPEBIPKOIO CUCTEMU JIFOJICHKUX IIIHHOCTEH.

KonBeprenTHuii po3BUTOK HaHO-, 010-, 1H(}O-, a TaKOXK KOTHITUBHUX HayK 1
TEXHOJIOT1M 3/TaTHUN MPU3BECTHU 10 PEBOJIOIIMHUX 3MIH y XapaKTepi CyCHIbCTBA Ta
npupoau Mo auHH. L11b0B1 yCTAaHOBKHM HOBITHIX TEXHOJIOT1H KOPETIOIOTH 13 3arajibHOI0



CTpaTeri€r0 MOCTHEKIACHYHOTO HAyKOBOTO Mi3HaHHA. CTBOpEHHS HOBUX CyOCTaHIIIMH,
y TOMY YHUCII T1OpUIHUX, IO CKIAJAAI0THCS 3 OPraHIYHUX 1 HEOPTraHIYHUX MaTepiaiB,
Ha/ICKJIATHUX TPUCTPOIB, YIPABIiHHA 010JIOT1YHUMH MPOIIECaMU HAa MOJIEKYJIIPHOMY
piBHI, pO3KPUTTS TAEMHUIL pOOOTH MO3KY, MMOSIBa «CUIBLHOTO» IITYYHOTO 1HTEIEKTY
CIOPUATAMYTH (POPMYBAHHIO HOBOTO COIIaJbHO-TEXHOJOTIYHOTO YKIady, IO
XapaKTepU3y€eThCsl HE TUIBKH BHUCOKHM DPIBHEM PO3BUTKY HAyKH 1 TEXHIKH, ajie 1
HOBUMH (OpMamMH COIIAIbHOCTI, IIHHICHUMU OPIEHTHUPAMU, HOBUM PO3YMIHHSAM
CyTHOCT1 1 mpupoau moaunu [11]. dimocodis HAHOTEXHOJOTIH 3HAYHOK MIPOIO
CIIUPAETHCS HA I[IHHOCTI CI[IEHTH3MY Ta 1JICf0 MaHyBaHHS JIIOJUHU HAJ MPUPOIOI0,
MIOCTA€ aroJIOTIEI0 AHTPOIIOTEHHOTO BTPYYaHHS B PUPOTY.

[IpoOnemu, 10 3HAXOMATHCS B KOMIIETEHINl «3€JeHOi XiMil», MOXKIUBO
pPO3AUIMTH Ha JBa OCHOBHUX HanpsMmku. [lepmmii moB’s3aHuil 13 mepepoOKoro,
YTHITI3AIIEI0 Ta 3HUIIEHHSIM €KOJIOTIYHO HeOe3NMeYHUX IMOOIYHUX 1 BIAMPAIlbOBAHUX
MPOJIYKTIB XIMIYHOI MTPOMMCIIOBOCTI. Jpyruid, OUIbII MepCHEKTUBHUM, OB’ A3aHUH 3
PO3pOOKOI0 HOBUX IMPOMHMCIIOBHX ITPOIIECIB, SIK1 JO3BOJISIIA O 001MTHCS O€3 MIKIITTUBUX
JUTSI HABKOJIUIITHBOTO CEPEIOBHUIIA TPOIYKTIB (Y TOMY YHCII MOOIYHUX) a00 3BECTH X
BUKOPUCTAHHA 1 YTBOPEHHA [0 MIHIMyMYy. XIMIYHI pPEYOBHMHU Ta IMPOLECH Y
BIJIMOBIAHOCTI 13 MPUHIIMIIAMHU 3€JICHOI XiMii pO3TJIAIal0ThCA HE TUIBKU 3 TOUKH 30Dy
BUPOOHMIITBA PEYOBHH Ta MaTepiadiB 13 3aJaHUMM BJIACTUBOCTSMH, aje H 3
ypaxXyBaHHSIM HACHIJIKIB JJIs JTOBKIJLIS.

«3eNeHy XIMIIO» B)XXE€ HA3UBAIOTh «HOBUM MHUCIEHHSIM» XiMii, ¢imocodiero
Cy4yaCHHUX XIMIYHHMX JOCHIpKeHb. CBITOTJIAIHUNA OpIEHTHP 3€JeHOT XiMii —
KOEBOJIIOLIS JTFOJUHU Ta IpUPOaH, 30epekeHHs 6iocdepu. Y 2014 porri 10CIi THALIO
Amnacracito ['yoiny 3 KueBa Oyno BimzHaueHo rpantoM FOHECKO Ta IIOITAK 3a
nociimxeHHs: «MeMmOpaHu Ha OCHOBI TIOJIIBYTJICBOTY JIJISl MAJIMBHUX KOMIPOK» i1 4ac
MixHapoaHoro cumino3iymy «3eneHa ximis s xutTs». e B.I. Bepnaacekuii Ha
nouyatky XX CTONITTA mepeadavas, M0 TOCTITHUKH B MailOyTHbOMY OYyTyTh YacTiIlle
crieriaizyBaTucs He 3a HayKamH, a 3a mpoosieMamu. Y XX CT. MPOBITHOIO TEHICHIII €10
BB)KAJIOCh YTBOPEHHS HAyK «HA MEPETHUHD» Taly3el 3HaHb.

VY cywacHiii Hayui MOAIOHI TOMOJIOTIYHI BUMIPU BTpPAayalOTh AaKTyaJIbHICTb,
CTBOPIOIOTHCS IPOCKTH, SIK1 TOEHAH] €JMHOIO METOI0, Ta OOMEXKEH1 B yacl. Y 3B’s3Ky
3 TIOCTAHOBKOIO CyYacCHUX TJIOOAIBHUX, €KOJOTIUYHUX, COIIaTbHO-ETUYHUX TPOOIIeM
CKJIQJJA€EThCSl HOBUM THUIN HAYKOBOrO 3HaHHA. Ha Ham morisn, «3eleHy XIMIo»
MOKJIMBO PO3TIISIATH SIK HOBITHIO XIMIUHY (isiocodito. HeobximHo BrpoBaKyBaTH ii
OPUHIIAIKA Ta i71ei B MIATOTOBKY HOBOTO TMOKOJIHHS JOCIHIJHUKIB «3eJeHa XiMisDy
CTOCYETBHCSI BCHOTO JKUTTEBOTO LIMKIY XIMIYHOI MPOAYKIIi, B TOMY YHUCJI, HA CTajli
MPOEKTYBaHHS, BUPOOHUIITBA, BAKOPUCTAHHS Ta KIHIIEBOI yTHIi3aIii. «3eIeHa XiMish»
TaKOK B1JJOMA SIK «CTIHKA XIMISD).



Bu3HaueHHS NOHATTH «3€JIeHAa XiMis»

Ilin moHATTSIM «3ejeHa XiMis» MalTh Ha yBa3l TaKWW JU3aiiH XIMIYHUX
IPOJAYKTIB 1 MPOIECIB, B IIUPOKOMY CEHCl, 3aBJSKH SKOMY 3MEHIIYIOTh a0o
MPUNUHSAIOTH BUKOPUCTAHHS 200 YTBOPEHHS HEOE3MEUHNX PEUYOBHUH.

«3esieHa ximis»:
o 3ano0irae 3a0pyJHEHHIO Ha MOJICKYJIIPHOMY PIBHI.

o Ile dimocodis, sxa 3acTOCOBYETHCS y BCIX 00JACTAX XiMii, @ HE TIJTLKHA B OJTHIN
XIMIYHOT JUCIUILIIHI.

+ 3aCTOCOBYIOTbCSl 1HHOBAIIIMHI HAyKOBI PINICHHS JJis peajbHUX E€KOJIOTIYHUX
poOJieM.

o [Ipu3BOIUTH 1O 3HUKEHHS YTBOPEHHS HEOE3MEUYHUX PEYOBUH, OCKUIBKH
MEPEIIKO/IKAE YTBOPEHHIO 3a0pyIHEHbD.

o 3MEHIIIye HEraTUBHUW BIUIMB XIMIYHUX MPOIYKTIB 1 MPOIIECIB HA 3/I0POB'S
JIIOIMHY 1 HABKOJIMIITHE CEPEJIOBHUIIIE.

« 3MEHIIY€, 1 HaBITh B JESKUX BHIIAJKAX, YCYBa€ HEOE3MEKYy 3 BXKE ICHYIOUHUX
MPOJIYKTIB 1 MPOLECIB.

o JIn3aiiH XIMIYHUX MPOYKTIB 1 IPOLIECIB, 3 METOIO 3MEHILICHHS TPUTAMaHHUX iM
3arpo3 JIsl JJIOJIMHU 1 IPUPOIH.

12 npuHUMIIB «3eJIeHOol XiMii»
i mpuHUMIIY MOKA3YIOTh BCIO IIMPOTY KOHIEMIT «3€1eHOT XIMID»:
1. 3ano0iranHst yTBOpeHHs BiAX01iB:

Takuii nu3aitH XIMIYHOTO CHHTE3Y, KU 3a0e3mnedye 3armoOiraHHs yTBOPEHHS
BiIX0A1B. He 3anummaTt HisKUX BIAXOMIB JJIs1 YTUIII3allii i TOXOBaHHS.

2. MakcumajibHe YKPYNHEHHSI CKJIAJ0BHX YACTHH:

[IpoekTyBaHHSI CHHTE3y TaK, 1100 KIHIIEBUM NPOAYKT MICTHB MaKCHUMaJlbHE
CITIBBIJTHOIIICHHS BUX1THUX MaTepianiB. 3 MiHIMAJIBHOIO KUIBKICTIO BiIX01iB a0 6e3
HUX.

3. Po3poOka MeHII HeOe3MeYHUX XiMiYHMX CUHTE3IB:

3 BUKOPUCTAHHSM 1 TEHEPYBAaHHSAM PEUOBUH 3 MIHIMAJIBHOIO TOKCHYHICTIO 200
HETOKCUYHUMHU JIJIs1 JIto/Iel a00 HaBKOJIMIITHBOTO CePEeIOBUIIIA.

4. In3aiin Oe3ne4HUX XiMiYHUX PEYOBHUH i MPOAYKTIB:



Jlu3aitH XIMIYHUX TPOAYKTIB, SIKI IIOBHOIO Mipor0 €(eKTHBHI, ajie MalOTh Maily
TOKCUYHICTh 200 B3araji He TOKCUYHI.

5. BukopucroByiiTe 0e3neyHi pO3YMHHUKHA TA YMOBH PeaKIlii:

He BukopucroByiiTe pO34YMHHUKHN a00 1HIII JOTOMIXHI XIMIUHI pEYOBUHU. SIKIITO
BU TOBHMHHI BUKOPHUCTOBYBAaTH IIi XIMI4HI PEYOBHUHHU, BUKOPHCTOBYHTE HAMOLIBII
Oe3meuHi 3 HUX.

6. IlinBunieHHs1 eHeproe()eKTUBHOCTI:

3amycTiTh XIMIYHI peakiii Npu KIMHATHIA TeMIeparypi 1 THCKY, KOJHU ILie
MO>KJIHBO.

7. BukopucTOBY#iTE BiITHOBJIIOBAJIbHY CHPOBUHY:

BuxopucroByiiTe Taki BUX1HI MaTepiaii a0 CUPOBUHY, SIKi € TOHOBIIOBAaHUMH,
a He Ti, MO BHUCHAXYIOThCA. JIKepeaoM BITHOBIIOBAHOI CHPOBHHH YacTO €
CUIBCBKOTOCTIOAPChKlI  MPOAYKTH ab0 BiAXOAM 1HIIMX TMPOIECIB; JIKEpela
HEBIJHOBJIIOBAHOI CHPOBMHM - YACTIIIE II€ JJKEpesia BUKOMHOIO manuBa (HadTa,
MPUPOJHUM Ta3, BYT1JUISl) YU TIPHUYUX PO3POOOK.

8. YHukaiiTe XiMiYHNX NOXigHUX:

VYHuKaiiTe BUKOPUCTaHHS OJOKYIOUMX a00 3aXMCHHX Tpyn abo sSKUX-HEOyb
TUMYacOBUX MOAUGIKAIIN, SKIIO 116 MOAJIMBO. [10X1/1HI BUKOPHUCTOBYIOThH TOAATKOBI
peareHTH 1 yTBOPIOIOTh BIAXO/H.

9. BukopuCTOBYITE KAaTAJi3aTOPH, aJIe HE CTEXiOMETPUYHI PeareHTu:

MiHiMi3yiiTe BIAXOAM 3a JOMOMOrOI0 KaTamiTHYHUX peakuii. Karamizatopu
e(eKTUBHI B MaJMX KUIBKOCTSX 1 MOXKYTh 3[1MCHIOBATH OJHY pPEaKilito O0e3/1i4 pa3iB.
BoHu kparie cTexioMeTpUYHUX PEareHTiB, SIKi BUKOPUCTOBYIOTHCSA 3 HAJIUIIKOM, 1
31MCHIOIOTH PEAKIIiI0 TUIBbKU OJIUH Pas3.

10. In3aiin XiMiKaTiB ¥ MPOAYKTIB MOTIPUIYE€THCS MicCJI BUKOPUCTAHHA:

Jn3aiiH XiMIYHUX MPOAYKTIB MOBHUHEH OYTU TaKuM, 11100 BOHU PYyHHYBAJIUCS 10
HEITKIIJTABUX PEUOBHUH ITICJII BUKOPUCTAHHS, 1 HC HAKOTTMIYBAJIUCS B HABKOJIHUIITHHOMY
CepeOBUIII.

11. AHaJjii3 B pesKuMi peajibHOT0 4acy, o0 3anmodirTu 3a0pyAHEeHHIO:

Bxo1tounTH B po1iec MOHITOPUHT y pealbHOMY Yaci 1 KOHTPOJIb il Yac CHHTE3Y,
100 MiHIMI3yBaTH a00 YCYHYTH YTBOPEHHS MOOIUHUX TPOIYKTIB.

12. 3BegeHHst 10 MiHIMYMY MOKJIMBOCTI HEIIIACHUX BHNA/IKIB:

Takuii qu3aiiH XIMIYHHX PEUOBUH 1 iX Gi3U4HMX (opM (TBEpAMX, PIIKUX abo
razy), mo6 MIHIMI3yBaTH TOTEHINAN JJIs XIMIYHUX aBapiil, BKIIOYAIOUU BHOYXH,
MIOKEXKI 1 BUKUIM B HABKOJIUIITHE CEPEIOBHIIIC.



