Ilepeomosa

JIEKIIIS Nel
BCTYII

3 JMaBHUX-JIaBEH JIIOACTBY OyJM BiOMI Pi3HI KUPH, OJli, CMOJH,
IIYKPUCTI pEUOBUHHU, OILIET, OAPBHUKU MPUPOHOTO MOXOMKeHH. s iX
N00yBaHHS BUKOPUCTOBYBAJIM MPUPOJAHI OPTraHiyHI PEUOBUHM U Haii-
MpOCTillli METOAU. 3 BUHOTpaay OyJio T0OYyTO BUHO, IMiJl Yac OpOIIHHS
OCTaHHBOI'O — OIIET, 13 IIYKPOBOI TPOCTUHH — IIyKop. CTapogaBH1 HAPOIH
BMUIM TOTYBaTU CKHUIUJAP, 3aCTOCOBYIOUM ISl LOTO MPUMITUBHI
crocoOu BIJITOHKH; MPUTOTOBIISUIA CIUPTHI HAMoi 3 Meay, OapBHUKHU 3
MOPCBKHUX MOJIFOCKIB 1 pociiiH Touo. OgHak 11e OyJid NepeBa)KHO CyMIIIIi
MPUPOJAHUX OPraHiYHUX CIOJYK, @ YHUCTI OpraHiuHi CHOJYKH T00YJIH
3HAYHO MI3HIIIE.

3roaoM anxiMiKu BAOCKOHAIWIA METOAU OYHUILEHHSA 1 BUIUICHHS
MPUPOJAHUX OPTraHIYHUX PEUYOBUH, 3aBJSKH YOMY OYJIO BUIIEHO OKpPEMI
OpraHiyHl PpEYOBMHH B YUCTOMY BUTJIsiAL. Tak, 3aCTOCOBYIOUH BJOCKOHA-
JIEH1 METO/IM TIEPErOHKM BMHA Ta BUHOMATEpiajiB, apabChKUM aaxiMiKam
y IX—X cT. Brajiocs BUAUIMTH MalKe YUCTUH BUHHUH (€THIIOBHIT) CIIUPT.

VY 70-x pokax XVIII cT. y uncToMy BUIIISIA1I OyJ0 BUIIJIEHO BXKE
IITHE PSIT OpraHiYHUX PEYOBMH: 13 ceul iroauHy (Pyernt) — KpucTamuHui
KapOamij, a 13 cedi kopoBu i koHs (JI10ix) — rimypoBy kucnoty. Ileprri
XIMIKH, B YHIBEpCUTETax, pO3Moyaad crpodbu [100yTH OpraHivHi
pEUYOBUHM 3 HeopraHiyHuX. Taki cipoOu 3akiHYyBaIUCs HEBJAYELO, 1110 1
JaJio TmijacTaBy mBenackkoMy BueHomy LS. bepriemiycy (1779-1848)
BUCYHYTH BITAJTICTUYHY (BiJ J1aT. Vita — )KUTTS) TEOPitO ‘““KUTTEBOI CYIIH .
Bin BBaxas, 1110 OpraHiyHl peYOBUHHU MOXYTh YTBOPIOBATHUCS HE TIJIbKHU
11 BIUIMBOM 3BHYAMHUX (I3UYHUX 1 XIMIYHUX 3aKOHIB, ajie IS iX
YTBOPEHHS MOTPIOHA 0CO0IMBA “‘OpraHiuyHa >KUTTEBA CUJIa OPraHI3MIB .
3BiJIcH ¥ TOXOAWThH MOHATTS ‘“‘OpraHiuHa peyoBHUHA”, TOOTO PEUOBUHA,
AKa BUPOOJISIETHCA KUBHUMHU OpraHi3MaMmH, a XiMito, [0 BUBYajia Il pe-
YOBWHHM, MOYAJIA HA3UBATH OPTaHIYHOKO XIMI€IO, KA K HayKa BUHHUKJIA
Ha noyaTky XIX ct. OgHak JoCUTh CKOpO OYyJIO TOBEIEHO, 1O MO
BITAIICTIB MNOMUIKOBI. 1824 poky Himeubkuili ximik @. Benep,
HarpiBaro4u JuliiaH 3 BOJOI0, CHHTE3yBaB OpraHiuyHy PEUYOBUHY — IIIaBJIe-
BY KHUCJIOTY, a 1828 poKky 3 HEOpraHiuHOi peYOBUHU — Il1aHITy aMOHIIO —
OTpUMaB OpPraHIYHY PEUOBUHY — CEUOBUHY. 1842 poKy pOCIMCHKUM XIMIK
M. 3iniH oTpumaB aHuliH; 1845 poky HiMenbkui yuenuii I'. Konboe — onr-
TOBY KuUCHOTY; 1854 poky ¢paniy3pkuii ximik M. beptiio cunte3yBaB
xupu; a 1861 poky O. byrnepoB q100yB mepily CUHTETUYHY I[yKPUCTY
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pedyoBuHy. L1 HOBI JOCSATHEHHS CHUHTE3y B XiMii OCTATOYHO BiAKUHYJU
BITAJIICTUYHY Teopito bepueniyca. Bonun nokaszaiu, 1o HeMae MPUHIIM-
MOBOI XIMIYHOI BIJIMIHHOCTI MIXXK OpraHIYHUMU ¥ HEOpraHIYHUMU
CHOJTyKaMH.

OpraniuHi pe4oBUHU CKJIAJAI0Th TOJIOBHY YaCTUHY MAacCH >KUBOT MPU-
poau. J1o HUX HajeXaTh KUPH, OJI1i, IIET0JI03a, JITHIH, KPOXMaJlb, ITyKPH,
OUJIKM, HYKJIETHOBI KUCJIOTH Ta iHII. BimHocHo HegaBHo, 100—120 pokis
TOMY, OYyJIO BCTAaHOBJIEHO, IO Il PEYOBHHM, a TaKOX 1HII BaKJIMBI
MPUPOAHI CIIOTYKH (KaydyK, IPUPOAHI CMOJIH, IIEJIF0JI03a TOIIIO), YTBOPEH1
BEJIMKMMU OPTraHIuHUMU MOJICKYJIaMU — MaKpOMOJIEKYJIaMHu.

OCHOBOIO XIMi1 OPTaHIYHUX CIOJYK € OpTaHIYHUN CUHTE3, 3aBISKU
SAKOMY TTPOXOAUTH MOCTIMHUI PO3BUTOK 1 OHOBJICHHS OPTaHIYHO1 X1MiT K
Haykd. OCHOBHMI 1 TOHKUN OpraHIYHUWA CHUHTE3 3a OCTaHHIA MepioA
J03BOJIMB OTPUMATH HOB1 KJIACH OPraHIYHUX CIHOJIYK, IO HE 3yCTpi-
YaroThCs B IPUPO/I1, HAITPUKIIaJ MOHOMEPH, OJITOMEPH, MOJIMEPH, TyMY,
a TaKOX CHUHTE3yBaTU INTYy4YHI Ta CHUHTETUYHI AHAJIOTH OCOOJHBO
BAKJIMBUX OPTraHIYHUX PEUYOBUH MPUPOJAHOTO MOXOIKECHHS.

BuHUKIM HOBI ramy3i OPOMHUCIOBOCTI — CHHTETUYHOTO Kay4yyKy U
MOJIIMEpIB, MTYYHUX 1 CHHTETUYHUX BOJIOKOH, JIakiB 1 OapBHUKIB. I1i3-
Hillle OyJM CHHTE30BaHI HOBI 32 BIACTHUBOCTAMH TMOJIMEPHI KOMIIO-
3UIIAHI MaTepialik, €JIEMEHTOOPTraHIuYHI PEYOBHHU, BYIJIELEBl BOJOKHA,
10 JJal0Th MaTepialiyd 3 HOBUMHM, YHIKAILHUMU BIACTUBOCTSIMU, SIKUX HE
ICHY€ B IPUPO/II.

CyuacHa (opma BHUKIIAJaHHSI OpPraHiYHOI XIMil JJi1 CTYACHTIB
HanpsaMy “Ximisa” Ha MOYaTKy TPETHOTO THUCSYOJITTS BUMArae reBHOTO
nepersaay. Lle nmos’si3aHo, y mnepiiy 4epry, 3 NEpeopieHTALIE) CUCTEMU
BUILIOI OCBITM Ha PIBEHb Marictpa, 1m0 NoTpedye BIOCKOHAJIEHHS TEO-
PETUYHOI MIJATOTOBKH 3 TaKUX (PYHIaAMEHTAIBHUX JUCIUIUIIH, SIK MaTeMa-
TUKa, Pi3uka, Ximia. He BUKIIMKae CyMHIBY IOUUIBHICTh TAKOTO MIAXO1Y
st (haxiBIIB YKa3aHOTO HanmpsiMy. Bucokuil piBeHb 3HAHb 3 MpeaMeETa
ximig 3a0e3nedye MailOyTHbOMY (DaxiBUEBI MOKIIMUBICTH HAMKPaIOTO
3aCBO€HHSI JIUCIUIUIIH MNpOo(ECcCIiHOro COpsiIMyBaHHS Ta JO3BOJISE
KBaTi(hiKOBAaHO BUPINIYBATH MHUTAHHS, TOB’SI3aHI 13 CHHTE30M HOBHUX
CIIOJTYK 1 PO3LIMPEHHSIM MOXKJIMBOCTEH iX 3aCTOCYBaHHS, JJi MOTpeOu
HOBITHIX TEXHOJIOI1H XiMiYHOr0 BUpOOHUITBA. [ pyHTOBHI 3HAHHS 3 Opra-
HIYHOI XIMii Jal0Th 3MOIY CTYJICHTOBI Hajajl MOBHOIIIHHO 3aCBOITH
OCHOBU JMCITUILIIH 3arajlbHO XiMIYHOT'O Ta MPUKJIATHOTO HAIMPSAMIB, TaKl
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K XIMisl BACOKOMOJICKYJISIPHUX CIIOJIYK, METOJY OPraHIYHOI'O CHUHTE3Y,
aHaJ13 OpraHiyHUX PEUYOBUH, MEXaHI13MH OPTraHIuHUX PEaKIliil TOIIO.

VY 3amponoHOBaHOMY MIPYYHHUKY aBTOPU CIIPOOYBaJIU CTUCIIO BH-
KJIACTU OCHOBM XIMii OpraHiuHMX CIIOJYK Ha Cy4aCHOMY PiBHI PO3BUTKY
i€l HayKH, 1110 BiAMOBIIajio O MPOrpaMOBUM BUMOTaM KypCy 3a Hampsi-
MOM TIATOTOBKH “XiMis™ IJI BUIMUX HaBYAIbHUX 3akianiB -1V piBHIB
aKpeauTaIli.

OCHOBY I 3MICTY HIJIPYYHHUKA CKIAJA0Th JeTalbHI KypPCH JICKIIIHA
3 MEXaHI3MIB OpPraHIYHUX peaKIliii, OPraHiyHoi XiMii XJIOpPOpPraHIYHUX
CIOJIYK, XIMil OpPraHiyHUX OapBHUKIB Ta XiMli BHUCOKOMOJICKYJSIPHHUX
CIOJYK, SIKI BUKJIQAalOTh aBTOpPU migpyuHuka B IIpukapnarchkomy
HalllOHaJIbHOMY yHiBepcuTeTi iMmeH1 Bacws Credanuka.

[Tinpy4HUK CKIAAAETHCS 13 YOTUPHOX YACTHH. Y TEpIIiid YacTUHI
HaBEJEHI TEOPETUYHI OCHOBU OPraHiyHOI XIMI1i Ta MEXaH13MU OPTraHIdYHUX
peakmiii. Y napyriii wactuHi ommcaHi (i3WuHi, XiMiUHI BJIACTHUBOCTI,
CIOCOOM OJiep>KaHHSI M BUKOPUCTAHHS ani)aTUYHUX BYTJICBOJAHIB Ta iX
MOXIJHUX. Y TPETii YaCTUHI 0XapaKTepHU30BaHI CIIOJIYKHU 31 3MIIIAHUMU
GyHKIISMY Ta HUKIIYHI i apOMaTUYHI OpraHidHl peYOBHUHU. Y YETBEPTIii
YaCcTHHI HaBEJEeHI TCOPETHYHI MHUTAaHHS Ta IPaKTU4YHI 3aBIaHHS IS
CaMOKOHTPOJIIO 3 YChOT'0O KYpPCYy XiMii OpraHiuHUX CHOJIYK.

Mu BAsiUHI pELIEH3€HTaM 3a 3ayBa)KEHHsI Ta MPOMO3UIIil O HAIIOo1
KHUTH, K1 TOBHOIO MIpOIO OyJIM BpaxoBaHi MMpHU peaaryBaHHi Ta Gpopma-
TYBaHHI MIIPYYHUKA.

PO3ALJI 1. OCHOBHI NOJIOKEHHSA
XIMII OPTAHIYHUX CIIOJIYK

Opeaniuna ximisi — HayKa MPO €KCIEPUMEHTaIbH1 JOCIIKEHHS Ta
TEOPETUYHI OOIPYHTYBaHHS BJIACTUBOCTEH 1 XIMIYHUX NIEPETBOPEHD CIIO-
Jayk KapOoHy Ta ix moxigHux. KpiM kapOOHy i TriiporeHy, OpraHiuHi
CIIOJIYKHA MOKYThb MICTUTH y CBOill CTpyKTypi opranorenu: O, N (dacto
110 HUX BigHOCATH S, P) Ta 1HII eIeMeHTH.

Opraniuda ximis, 3a Bu3HaueHHsM O.M. bytnepoBa, 3aiimaeTbcs
BCTAHOBJICHHSIM MOPSIIKY CIOJYYEHHSI aTOMIB 1 1X TPOCTOPOBUM PO3Mi-
HICHHSIM Y MOJIEKYJIaX Ta B3a€EMHHUM BIUIMBOM OJMH Ha OJHOTO, a TaKOX
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BUBYA€E SIKICHUM 1 KIUIbKICHMHM CKiaj, (Pi3M4HI BIACTUBOCTI M XIMIUHY
peaKIiHy 37aTHICTh OPTaHIYHUX PEUOBHH.

VYke B JaBHUHY JIIOJMHA BM1JIa OTPUMYBATH 3 BUHA OLET, BUALISTH
3 POCIMH Ta TBapuH — OapBHUKU (1HAUTO, MypIyp, madpaH), pizHi ol
(OMBKOBY, TPOSIHMIOBY), Kpoxmaib, ckunumaap. ¥ kinii XVIII ct. Oynu
OJieprKaHl 1HIUBIAyallbHI pEUOBUHM: 1I1aBJI€Ba, BUHHA, SIOJTyYHA KUCIIOTH,
rnineposi. IHTeHCUBHUN PO3BUTOK mpomucioBocTi a €ppomi y XVIII-
XIX ct. npuBiB 10 GopMyBaHHSI OPraHivHOI XIMii IK CAMOCTIMHOT HAYKH.
VYHacniok 1poro Oyja CTBOpEeHa XIMI4HA MPOMHUCIIOBICTb, siIka BUPOOJIsie
CUHTETUYHI OapBHUKH, BUOYXOBI pEUOBHHHU, MEJIUKAMEHTH, OTpY-
TOXIMIKaTH, MOJIMEPHI MaTepiajii, MaJibHE, PO3YMHHUKH, JaKogapOHi
Marepiaim | T. II.

Tenep onepxkaHHIM OpraHIYHUX PEUYOBHUH 3aUHATO OaraTo ramy3eu
MIPOMUCIIOBOCTI: HaTOBA, ra30Ba, HA(PTO- 1 KOKCOXIMIYHA, Xap4oBa, (hap-
MalleBTUYHA, TEKCTWIbHA. TOMY MPOMUCIOBUI CHHTE3 MOKHA YMOBHO
PO3JIUIUTH HA TPU TPYIIN:

1. Ochosnutl (BaXXJIMBUN) OpTraHiuHUM CHUHTE3, SIKUM 0a3yeThCs Ha
nepepoOIll CHPOBUHM HA(PTO-, Ta30- 1 KOKCOXIMIYHUX BUPOOHUIITB. Y pe-
3yJbTaTi OJIEPKYIOTh MOTOPHE MAJIMBO W MacTUjIa, MOHOMEpPU, PO3UUH-
HUKH, MUIOY1 3aCO0HM Ta HAIIBIIPOYKTH.

2. Tonxuil OpTaHIYHUI CHUHTE3 — BKJIIOYAE MEPEpOOKYy MPOAYKTIB
OCHOBHOI'O OPTaHIYHOTO CHHTE3y Ta BUPOOHUIITBO JiKiB, OapBHUKIB,
OTPYTOXIMIKaTiB, BITaMiHI1B, TOPMOHIB.

3. Bupoonuymeo 6ucokoMoneKyIsapHUX CHOIYK — OXOIUIIOE Tepe-
POOKY MOHOMEPIB K MTPOAYKTIB OCHOBHOT'O OPTaHIYHOTO CUHTE3Y Ta BU-
POOHUIITBO CHHTETMYHUX KaydyKiB, CMOJI, BOJIOKOH, IlacTMac, 0io-
nojiMepiB 1 1akopapOHUX MaTepialiB.

1.1 OcHOBHI CHPOBHHHI /2Kepesia Opra”HiaHol Ximii

J10 OCHOBHUX CHUPOBHHHUX JIPKE€pEJT JI1 CUHTE3y OpPTraHiuHUX CIO-
JyK Hallexkath HadTta 1 HAQTONMPOIYKTH, TPUPOJHHUI 1 TONMYyTHUN ra3,
KaMm’siHe Ta Oype Byriuid, clanui il Topg, a TakoK CUPOBHUHHI MaTepiaiu
POCIIMHHOTO Ta TBAPUHHOTO MOXO/I>KEHHS.

Hadra it mpupoHuii ra3 craiau BiIOMI JIFOJWHI 32 0araTo CTOJITh 10
HaIoi epu. Y NaBHUHY BOHM BUKOPHCTOBYBAJIMCS ISl PI3HOMAHITHUX
ninei. Hadty BxkuBanm Kk macTuiio, Jiku (IWIKIpHI ¥ peBMaTU4HI 3a-
XBOPIOBAHHS), JJIsl OCBITJICHHSI PUMIIIEHb, K 3aMallfOBAIbHUN 3aci0 Ha
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BIifHI, SIK IIEMEHT y OYMiBHMIITBI, JIJi1 OCMOJIFOBAHHSI YOBHIB, JiJIs1 Oalb-
3aMyBaHHSI MEPTBUX TOIIO. BUAUIEHHS NPUPOAHOTO Tra3y Ha IMOBEPXHI
Ha3WBAIM “BIYHUMHU BOTHSMH 1 BBaKaJdW CBAIMICHHUMH. J[0 cepeanHH
XIX ct. HadTy BUOOYBaIU 3 MPUPOJHUX Ta MITYYHUX KOJI0A:31B. [Ipo-
MHUCJIOBUH BUI0O0YTOK Ha(TH pO3MOYABCS IICIAS MAacOBOTO BIIPOBa-
JOKEHHSI OypiHHS CBEP/JIOBHH, SIKE JO3BOJIMIIO OJEPKYBATH 1i 3 OLIBIINX
rbuH. [lepmuit y cBITI NPOMUCIOBUN BUJIOOYTOK HaTH 31 CBEpA-
noBUHM peanizoBaHo y 1859 pomi (mrrat IlencineBanis, CIIIA), a B
VYkpaini —y 1893 pomi (bopucnas).

Huni HadTy i ra3 BUKOPUCTOBYIOTh, B OCHOBHOMY, 3a JBOMa Ha-
npsSIMaMU:

1) naJMBHO-CHEPIeTUYHIN Tally3i MPOMHUCIOBOCTI, TOOTO IS oJep-
’KaHHsI PI3HUX BUJIIB MAJILHOTO (OEH3MHY, KEPOCUHY (Tacy), AU3eib-
HOTO MAJIBHOT0, Ma3yTy, MOOYTOBOIO Ta3y), a TAKOX JJIsl MacTHI Ta
oiiit. [Ipu bomy vactka HaTH ¥ Ta3y B NAIMBHO-CHEPTETUIHOMY
OajaHcCi CBITY CTaHOBHTH Oym3bk0 70 % (HadTa — 48 %, raz — 22 %)
1 Maibke 15 % sik MacTUIIbHI MaTepialiy;

2) SIK CUPOBHHY JUTS XIMIYHOI MPOMMCIIOBOCTI. 3 HadTH ¥ razy ojep-
KytoTh Olbie HiXK 7 000 BUAIB OpOIyKIi, a came: MacTuja, CUH-
TETUYHI BOJIOKHA, IJIACTMACH, CHHTETHYHHI Kay4dyK, (apOu, JKH,
XIMIKaTH, JOPOXKH1 OITYyMH, 130JIS11HI MaTepiaiau, BUOyXOB1 pedo-
BUHM, T0OpUBA, 00OTOPTKOBI MaTepialii, Caxy, KJIel, MUI0Y1 3acoou,
BYIJIEKUCJIOTY Ta IHIIII.
be3 nepeOiblIeHHsT MOKHA CKa3aTu, 10 HadTa il ra3 € JKepesiom

PEYOBUH, K1 CKJIaJal0Th OCHOBY ICHYBaHHS 1 HAYKOBO-TE€XHIYHOT'O TIPOT-
pecy J0ICTBA. 3 KOXKHUM JIHEM iX 3HAYEHHS BCE OUIbIIE PO3IINPIOETHCS
1 TIOTJTMOIIOETHCS, BOHU OXOIUTIOIOTH YC1 CPepH KUTTS.

Haghma — npupoana pijika CyMilll ByTJIEBOJIHIB pi13HOT OyJ0BH 3 J10-
MIIIKaMH CYJIb(QYPOBMICHUX, OKCUT€HOBMICHHUX 1 HITPOT€HOBMICHUX OP-
raHiyHux cnouayk. Hadra siBise co60r0 MAacIsSHUCTY PIIMHY TEMHO-KO-
PUYHEBOTO KOJBOPY, HEPO3UMHHY y Bojil. [lepeBaxkHy OUIBIIICTH yCi€l
no0yToi HadTH TIepepoOIIsAoTh Ha ankHe Ta MacTuia (80—90 %). Onnax
3 POKY B PiK 30UIBIIYETHCSA KUIBKICTh HAQTU, IKY BUKOPUCTOBYIOTH SIK
CUpOBHHY B opraniydoMy cuatesi (10—20 %).

Hadra cknamaerbest 13 cyMiiin napadiHoBuX, HukionapadiHOBUX i
apoOMaTUYHUX BYIJIEBOJIHIB Ta iX MOXiTHMUX. JI0 OKCUTEHOBMICHUX CIIOJIYK
HajexaTh HaTEHOB1 KUCIOTH, (PeHOoH, ac(haIbTO-CMOJUCTI PEUOBUHHU.
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CynbypoBMICHI CHOJIYKM 3HAaXOJSATHCS, MEPEBAXKHO, y BUTIISIAL Tiji-
poreHcynb(diny, TioniB, cyiab]iaiB, TiodheHiB. HiITporeHoBMICHI CIIOTYKHU
— Y BUIJISIII TOMOJIOTIB TIpUAMHY Ta XiHoJiHy. KommoHnentamu HatH €
TaKOX pO3YMHEHI B H1i ra3u, BoJia Ta MiHEpaIbHI COJI.

Cupa Hadra, 1110 moCcTyInae Ha HadTomepepoOHUI 3aBO, CIIOYATKY
MPOXOJUTH MPOIIECH MIATOTOBKU JI0 MEPEPOOKH, SIKI BKIIOYAIOTh CTaail
3HEBOJHCHHS, 3HECOJICHHS Ta cTa0LI13aIll].

Ilpupoanuii ra3 (MeTaH) IMIMPOKO 3aCTOCOBYIOTHCS SIK MAJUBO 3
BEJIMKOIO TEIJIOTBOPHICTIO, ajie MPHU LIbOMY € BaKJIUBOIO XIMIYHOIO CH-
poBUHOI0. Moro OCHOBHI mepeTBOpeHHS MOOYJOBaHI HA MPAKTHYHOMY
BUKOPUCTAHHI METAaHy B MPOMUCIOBOCTI OPraHIYHOTO CUHTE3Y, /i€ BIH €
OJIHUM 3 HaWJEHIEBIINX CUPOBUHHUX MPOJIYKTIB.

Ionymmnuii 2a3 mictuth Bia 80 1o 97 % merany, 0,5-4 % erany, 10
1,5 % npomnany, OyTaHy Ta IHIIUX BYTJICBOJIHIB.

3 rasy mipoJii3oM A00yBarOTh aleTuiaeH, cuaTe3-ra3 (cymim CO i
H»), BosieHb, ra3oBy caxy (yJbTpagucliepCHUIl KapOOH), XJIOPOIMOXIJIHi
MeTaHy ¥ eTaHy. PekTudikamiero 3a HU3bKO1 TEMIIEPATYPH 3 MPUPOTHOTO
ra3zy BUJUISIOTh €TaH, IPOIaH, OyTaH, ikl BAKOPUCTOBYIOTh SIK MMAJIbHE Ta
CUPOBUHY JIJIs OPraHIYHOT'O CUHTE3Y.

Kam’ane gyzinna € BaXIIMBAM JKEPEIOM apOMATUYHUX Ta reTe-
poLMKIIYHUX crionykK. [ yac KOKCyBaHHSI KaM’ STHOTO BYTULIA (Harpi-
BaHH1 0€3 JOCTYIy MOBITPs) YTBOPIOKOTHCS YOTUPU OCHOBHI MPOIYKTH:
KOKC, KaM’ SIHOBYT1JIbHA CMOJIa, aMOHIayHa BOJia, KOKCOBM ra3. Kam’s-
HOBYT1JIbHA CMOJIa IJIAXOM (PpaKIiiiHOI MTEPErOHKN MOAUISETHCS Ha Jie-
KUIbKa (hpaKiliil.

KokcoBuil ra3 CKJIaIa€ThCsl 3 METAHY, ETUIICHY, NPOIIEHY, BOJHIO
Ta okcuay kap6ony. Kpim Toro, B 1 M3 KOKCOBOTO ra3y MiCTHTBCS IIpH-
omu3Ho 30 r 6enseny i 10 r Tonyeny (tadma.1.1). s noOyBaHHS CcyMmilli
PILIKUX T1IPOKApOOHIB BUKOPUCTOBYIOTh MPOIIEC TIPYBAHHS KaM’ STHOTO
ByTiLIA, akuii mpoxoauTs 3a 450-500 °C i tucky 300 MIla.

Tabnuys 1.1
IIpoayKTH neperoHKu Kam’siHOBYTiJIbHOI CMOJIH
®pakuii neperonkn | Temmnepartypa OcHoBHi
KHIiHHg, 0 °C NPOAYKTH
no 170 ApomaTu4Hi BYTJIEBOJIHI

Jlerka onuBa
(6eH3eH, TOYEH, KCUJICHH)

Cepennst onvBa 170-230 denomu
Baxka onuBa 230-270 Hadranen
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AHTpalleHOBa OJIUBa 270-340 AHTpalieH

3aJITUIIIOK — Ilex

Opzaniuni peuosunu poCcaIuUHHO20 MA MEAPUHHO20 NOXOO0HCEHHS
— KJIITKOBHHA, KPOXMaJlb, BYTJI€BOIN, POCIWHHI OJIi1, TEPIICHH, CMOJIH Ta
HII OPOJYKTH XKUTTEAISIIILHOCTI pociuH. OpraHiuyHi pe4OBUHU TBAPHH-
HOTO MOXO/KeHHS (kKupH, O1IKH, HEPMEHTH, TOPMOHHU) TAKOK BUKOPHUC-
TOBYIOTb SIK CHPOBUHY JJIsl OPTaHIYHOTO CUHTE3Y.

[lepcrieKTUBHUM JKEPETIOM OPTraHIYHUX CIOJYK € OKEaH, OCKIJIbKU
B MOPCBHKHX POCJIMHAX 1 MJIAHKTOHI MICTUTHCS OCHOBHA Maca OpraHiqHUX
pedoBUH Hamioi miuanetu. HaGyBaroTh yce O1bI110T0 3HaYEHHS MPOYKTH
CUIBCBKOTO Ta JIICOBOTO TOCHOJApPCTBA. AKTyalbHUM € MUTAHHS PO
BUKOPUCTAHHS OPTaHIYHUX BIJIXOIB XIMIYHUX BUPOOHUIITB 1 MOOYTOBUX
BIJIXO/IB SIK CHPOBUHM JJI MPOJYKTIB OPraHIYHOTrO CUHTE3Yy Ta MaJMBa.
Ile mo3BoJisiE TMEperTH MO0 OLIBII MOPOTPECUBHUX OE3BIIXOMAHUX,
pecypco30epirarounx TeXHOJIOTIH, MIIBUIIY€E X €KOJOTIYHHMN PIBEHb 1 €
KPUTEPIEM HAYKOBO-TEXHIYHOT'O PO3BUTKY ITMB1II30BaHOTO CYCIILCTBA.

AJie OCHOBHHUM JXKEPEJTIOM CUPOBUHU JIJIS1 OJICPKAHHS CUHTETUYHUX
MPOYKTIB 3aJIMIIAIOTHCS HaTa ¥ mpUupoaHUH Ta3.

Ha camomy mouatky po3BUTKY Ha(TOBOI MPOMHUCIOBOCTI HAPTy i
MOMyTHUM ra3 BUKOPUCTOBYBAJIM TUTBKH SIK maiuBo. Ternep cupa HadTa B
MIEPBUHHOMY BUTJISI/II Mail’ke HE 3HAXOJUTh LUIBOBOTO 3aCTOCYBAaHHS 1
CITPaBXKHIO IIHHICTh HAOYBAE JIMIIIE MIiCIs TEPEPOOKU B MOTOPHE MAJIUBO,
MacTWJIa, OJIMBU ¥ IPOYKTH OpraHidyHOTO cuHTe3y. HuHi 3 HadTH i razy
OJIEP)KYIOTh JECATKHM TUCAY PI3HUX PEUOBHH 1 iX KUIBKICTh MOCTIMHO
3pOCTaE.

XimivHa nepepoOka HaQTH Ta MOMYTHUX T'a31B B OCTAHHI POKHU CKJIa-
Jach SIK CaMOCTIMHUN HAYKOBO-TEXHIYHHWUI HaIpsiM, SIKHA HA3UBA€THCS
Ha(TOXIMIYHUM CHHTE30M 200 HAPTOXIMIEIO.

BupimenHs 3aBjaHb CHHTE3y BUCOKOMOJICKYJISIPHUX MaTepiajiiB He-
MUCIUMO Oe3 3a0e3reueHHs: MoHOMepaMmu. [IpuponHo, 1m0 BenMYe3Hi
MacumTabu BUPOOHHUIITBA MOJIMEPHUX 1 CUHTETUYHUX MaTepialliB MOXK-
JIMBO JIOCSITTH, SIKIIIO CUPOBHHA OyJie MOCTyINHA W jJemieBa. Takow CH-
POBUHOIO € TUIbKM HadTa ¥ mpupojHuii ra3. ToMy XiMIYHI TPOLIECH 3
nepepoOKH BYIJIEBOAHIB 3 HAPTH Ta rasy, sKi NPUBOASTH IO OJEP>KaHHS
HEHACUYEHUX BYTJIEBOJHIB, XJIOPOPTAHIYHUX CHOJYK, HITPOTE€HO- 1
OKCUT'€HOBMICHUX CIIOJIYK, MAIOTh YK€ BAKIINBE 3HAUCHHSI.
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[IpoBeneHi B OCTaHHI ACCATUPIUYS YUCICHHI pOOOTH 3 TOCIIIPKEHHS
HadTH i ra3zy, BUBYECHHS XIMIYHUX MEPETBOPEHb HAPYTOBUX BYTJICBOHIB
BIIKpWIK Tiepe] HadTOXIMIE€I0 HOB1 IIUPOKI TOPU3OHTH. TUIBKU TEmep
MO’KHa OIIIHUTH TeHialbHICTh Bupa3zy JI.I. Menneneea: “Hadra He
MaJMBO: MAJUTU MOXHA 1 aCUTHAIlIAIMU . biJIbIlle COTHI pOKIB TOMY BEJIU-
KU yueHuil nependaynB ePeKTUBHICTh XIMIYHOT TepepoOKu HaATH.

1.2 Cknax nadru i razy

Hadra it npupoauii ra3 (Hagami — ra3) cTajau BiIOMI JIOIUHI 3a Oa-
raTo CTOJITh J0 Hamoi epu. Y JaBHUHY BOHU BUKOPHUCTOBYBAJIMCS IJIsI
PI3HOMAHITHUX I[IJIEH.

3rajiky Ipo BUAUICHHS Ha(TH i ra3y 3 FPChbKUX MOPiJI 3yCTPidyaroTh
y pi3HUX pykomnucax. Y npaisax ['epogora, [Imyrapxa, [LniHis onucyoTh-
cs HaTOBI JKepena, 10 3HaXOoauaucs Ha Oeperax MepTBoro mops, y
Cupii, Ilepcii, Innii, Cepenniii A3ii 1 Ha O6eperax Kacmiiicbkoro mops.
VY crapoBuny Ha)Ty 3aCTOCOBYBAJIM B MEAUIIMHI, BIICHKOBIH cIpaBi, Oy-
TIIBHUIITBI.

CyyacHa KOHIEMIIS OPraHIYHOTO TMOXO/HKEHHS Ha(TH BUTIISAIAE
tak. [Ipouiec HarpoMamkeHHs OCajiB y BOJAHOMY CEpPEIOBHUIIl CyIpO-
BOJDKY€ETHCS BIAKJIQJAHHSIM OPraHi4YHOI PEYOBMHH — B OCHOBHOMY Bij-
MEpJIUX PEIITOK HAUIPOCTIIKMX TBAPUH 1 pociuH. [Ipu nboMy HalOLIbII
CIPUSATIMBOIO 1 HEOOX1HOK YMOBOIO € HAKOIMYEHHSI OPraHivyHOi peyo-
BUHHU B TaK 3BaHUX HaTOMATEPUHCHKUX (HAPTOMPOIYKYIOUHX ) TTOPOJIax.
[le, nmepeBaxHO, TIIMHUCTO-KApOOHATHI OCaaH, 110 HArPOMAJI)KYIOThCS B
JUISIHKaX TPUBAJIOTO M CTAJIOr0 MPOTUHY TEPUTOPIi B yMOBAX BiITHOBHOTO
(aHaepoOHOT0) cepenoBuIa, 1 30aradyeHi BiAKIAICHHS OpraHiYHOI pevo-
BUHU (Copr>1 %). Y 1bOMy CTaH1 JOCATAETHCS MOBHA 130JISI1[151 OCA/IIB BiA
3€MHOI TOBEPXHI (B1JI KUCHIO MOBITPs1) HEMPOHUKHUMU TOBIIAMH TOPIJI.
OkpiM TOTO, TpUBaJIe 3aHYpPEHHS 1 3HAYHI TOBIII OCAJIB CIPHUSAIOTH
30UIBIIIEHHIO TUCKY W TeMIIepaTypH, IO € OAHIEI0 13 HEOJAMIHHUX YMOB
JU1s1 IEPETBOPEHHST OPTaHIYHOT PEYOBUHUA B HA(TY UM ras.

[Iporiec mepeTBOPEHHS OpPraHiuHUX PEUOBUH Y BYIJIEBOJIHI MPOXO-
IUTh 3a JeKlabKa ctaaii. Ha mepmiii craaii (HarpoMa KeHHs) opraHiy-
HUX PEYOBHH BiJJOYBA€THCS, TOJJOBHUM YHHOM, 3@ PAXYHOK O10XIMIYHUX
npolieciB MikpoopraHi3miB. Ha npyriit cTaiii BOHM HepeMilaloThes 3
Ha(TONPOYKYIOUUX TOBII y KojekTopu. Ili BIIIMBOM pi3HUX BHYT-
PILIHIX 1 30BHIMIHIX JKEPET €Heprii BYTJIE€BO/IHI Y BUILHOMY a00 pO34u-
HEHOMY CTaH1 MITPYIOTh 10 KOJIEKTOpax abo TpiuuHax (3 crajais), 3anoB-
HIOIOYM TACTKM W YTBOpIOIOUM MOKIaau (4 cragis — akyMyJisii).
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3aJIe)KHO BIJ] XapakTepy NPOsiBY MOJAIBIIMX TEKTOHIYHUX PYXIB Ta
1HIIIMX T€OJIOTTYHUX MPOIIECIB, 111 MOKJIa I KOHCEPBYIOThCA (5 cTamis) abo
pyiHyIOTECA (6 CTafis), pO3CiOIYHCH Yy JiTochepi un atMmocdepi.

3 Mojeneil HEOPraHiyHOTO MOXOJKEHHS HapTH HaNHOIIBIIOTrO
MOIITUPEHHS OJIeprKajia MO/JIeJIb, 3T1JIHO 3 sIKOK0 Ha()Ta i ra3 yTBOPIOIOTHCS
3 peakmitaux cymimen Hz, CO, CO2, CHy Ta 1HIIUX HAUTIPOCTIIIUX CITO-
JyK KapOOHY B pe3yibTaTi 31MCHEHHS PEAKIIIi TUITY

CO + 2H; = CH, + H;0 (1.1)

Kpim Toro, moxuBi peakiiii noigiMmepusaiii paaukanis: CH', CHy',
CH3 Ta in. IIpunyckaroThb, 10 111 IEPETBOPEHHS BIOYBaIOTHCS B PO3-
IpoOJIeHNX TTIMOMHHUMHU PO3JIOMaMHU JUISIHKAX JIITOCEpH, 1€ IPOXOIATh
MpOLECH HAKOMUYEHHA 1 TMEPEeTBOPEHHA pEaKIiiHOI CcyMmiln Ta
YTBOPIOETHCS HAUIMIIIKOBUNA TUCK BITHOCHO €HEPIE€TUYHMX MOTEHIIIAJIB
MOPOBUX 1 IJIACTOBUX TUCKIB. 3a MEBHUX HAJIBUCOKUX TUCKIB B OCEPEIKY
MPOAYKTH PEAKIIl MOXKYTh 3 HOTO BUAUISTUCH 1 HATPOMAKYyBAaTUCh Y
MacTKax.

Posrisigaroum XiMivHU# CKJIad HAPTH, PO3PI3HAKTH:

1. EneMeHTHHH CKJIaJl, TOOTO KUIBKICHHAI BMICT XIMIYHHUX €JI€MEHTIB,
10 YTBOPIOIOTH HadTy. Y HadTi 000B’SI3KOBO € 5 XIMIYHUX €JICMEHTIB:
KapOOH, TIIPOTeH, CYJIb(yp, HITPOTEH W OKCUTEH 3a Pi3KO1 KUIbKICHOI
nepeBaru kapOooHy Ta rigporeny (y cymi ouibire 90 % 3a macoto).

Cknan HadTH pi3HUX pOJOBUIN HeogHAKOBUM. CepeHiil eIeMeHTHUN
CKJIaJ “CBITJIO1 HA(TU TaKWM:

« KapOoH — 82-87 % (mac.);
 Trigpored — 11-14 %;

« cynbdyp — 10 3 % (pinko g0 5-8 %);
« HITpOreH — 110 2 %);

« oxcureH — g0 1 %.

Cynbdyp, HITPOTEH ¥ OKCUTEH, SIKI BXOHSTh y CKJIaJ OpPraHIYHHUX
CIIOJIYK, HA3WBAIOTh Te€TEpoaTOMaMH. X04a BMICT reTepoaromiB y HadTi
HE3HAYHM, X BIUIMB Ha ckJjaj HadTu nyxe Benukuil. Hadtu, sxi Bmi-
myoTh 1 % oxcureny i 2 % opraniunoro cynbdypy, Ha 30—40 % ckia-
JAI0ThCSA 3 HEBYIJIEBOJHEBUX CIOJYK. Y HadTi BUABJIEHO Takox 10 50
MIKPOCJIEMEHTIB — METajiB 1 HeMeTamiB (HaWOUIbIIe 3 HUX BaHAIIIo,
HIKEJI0, MOJII0/IeHY ).
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2. I'pynoBuii ckjaa, TOOTO BMICT PI3HUX T'PYI XIMIYHUX CIOJNYK, AKI
€ B HadTi. [Ipy iboMy BUIUISIETHCSA BYTJIEBOJIHEBUI 1 HEBYTJIEBOIHEBUI
CKJIA/I.

ByrieBoaneBui ckiiag HaQTH CIIY>KUTh BAXKJIMBOIO XapaKTEPUCTH-
KOIO, sSIKa BH3HAya€ THUIl HA(TH, OCKIJbKH BYTJIEBOJHI 3]1€01IBIIOTO
MepPEBaXKAIOTh HAJ[ IHITUMHU KJIaCaMU PEUYOBHH.

VY HadTi BUALLAIOTE 3 Tpynu (KJ1acu) BYTJIEBOJHIB:

1) ankanu (mapadinu), i3 3aranpHor0 Gopmyiaorw ChHonso. Lle nan-
IIIOTOBI HACHYEH1 BYTJIEBOJIHI (TOOTO Taki BYTJIEBOJHI, Y SIKUX YCl
BAJICHTHOCTI KapOOHY MOBHICTIO HACHWYEHI), 110 37aTHI1 JIUIIE 0
peaKiiiii 3aMiIeHHS.
3a HopmanbHux ymoB (0°C 1 760 MM PT. CT.) ajJKaHU SIBISIOTH

co6oro: Big C1 10 C4 — raszu; Big Cs no Cis — pigunu; Big Cie 1 BUIIE —
TBepAl pedoBuHU (mapadinu ¥ nepesunu). IlounHaroum 3 OyTaHy,
METAHOBI BYTJIEBO/IHI MOAUISIIOTHCS HA:

a) HOpMaJibHI1 (3 MPSIMUM JIAHIIOTOM ), HAIPUKJIAJl, H-OyTaH:

CH3-CH,-CH,-CHg; (12)

0) 130MepHI (3 pO3raayKEHUM JIAHIFOTOM ), HAMIPUKJIa] 1300yTaH:

NH3'—' (I:H - CH3
CHs : (1.3)

ByrieBoiHi MeTaHOBOTO Py CKJIaJal0Th OCHOBHY YaCTHHY CHUPOI
Hadtu. IlapadinoBi HapTH MalOTh HAMMEHIy TYCTUHY W HaWOLIbIIY
TEIUIOTBIPHY 3JaTHICTb;

2) HadTeHOBI (ITOJIIMETUJICHOBI, a00 ITMKJIOAIKaHU, a0 IIMKJIOoIapa-
¢bian) 13 3aranpHO0 Qopmyroro ChHon. 1le — HacuueHi ByTyieBOIHI,

SIKi MalOTh B OCHOBI 3aMKHYTE KijibIle (IUKIT) 3 MeTHiIeHOBUX (CHby)

rpyn. Haituacriiie B HaTi TparmisitOTbCsl IUKIJIONEHTAHU ¥ ITUKJIIO-

reKCaHu Ta ix noxigHi. Jlo Kutenp MOXYTh NpHUENHYBATUCA aida-

TUYHI JJAHLIOKKH. 32 3BUYaHUX TeMIIepaTyp Ha(TEeHOB1 BYTJIEBOAHI

CTIHKI.

Bynp-sxuit ByTsieBOIeHb, IO CKJIAIAETHCS 3 PAIUKaAIIB METAHOBOTO
psAly Ta BKJIIOYAa€e Xoua O OJIUH IUKIJI HAQTEHOBOTO PANY, HAJCKUTH JO
Ha(pTEHOBOT'O BYTJIEBOIHIO;

3) apomaTtuyHi, a00 apeHu, 13 3aranbHOI0 Gopmynoro CpHans. 1le —

HEHACUYCH1 IMKJIYHI BYIJICBOAHI, B OCHOBI SIKMX JIG)KUTh OCH-

3€HOBE KUIBIIE:
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H

HC/CQCH

HC o~CH
H : (1.4)

[{i ByrJI€BOJIHI JOCUTH CTiHKI, ajie¢ BOHU OUIBII XIMIYHO aKTHUBHI B
MOPIBHSHHI 3 METAaHOBUMHU i HA()TEHOBHMMM BYTJICBOJHSIMU, OCKUIbKU
MaroTh IMOJIBIMHI 3B’ SI3KU MK aTOMaMU KapOOHY, 110 3yMOBJIIO€ iX 3/1aT-
HICTh JI0 peakiiii npueaHaHHs 1 nomiMepu3arii. I1ig yac HarpiBaHHs 111
ripOKapOOHU PO3KIANAIOTHCS 3 IEPEXOJIOM Y HACUUEHI BYTJICBOIHI.

Kpim Toro, y HadTi € riOpu/iHi HAPTEHOBO-apOMaTUYH1 BYTJICBOIHI,
SIK1 BMIIIYIOTh LIMKJIM PI3HUX TUIIIB. SIKIIIO BYTJIeBOACHb Ma€ Xo4ua O OJIMH
LUK apOMaTUYHOTO PAY, TO MOT0 BIAHOCSTH /10 apOMATHYHOTO.

ApoMaTu4H1 BYTJIEBOJIHI 3aBXKJIM MNPUCYTHI B HA(TI, ale PiAKO
MepEeBaKaroTh y 11 CKJIa/l HaJ| IHIIUMHU T1ApOKapOOHAMHU.

3. HeByrJieBoHeBi Crioyiyk HaTH MOIISIOTH HA Taki, K1 MOYKHA
OMHUCaTH TOYHOI XIMIYHOIO (OPMYIIOH0, 1 Ti, CTPYKTypa SIKMX HE MOXKE
OyTM BH3HaueHa OJHO3HA4YyHO. /[0 TWepIMX BIAHOCITH CIOJYKH, SKi
MICTSITh CyJIb]yp, HITPOTECH i OKCHCEH, 10 APYTUX — CMOJUCTI PEYOBUHHU
Ta JOMIIIKH.

3.1. CyansdypoBmicHi cniosryku. Cynbpyp y HaQTI 3HAXOUTHCS Y
BUTJISL:

a) HeopraHiyHux GopM — eJeMeHTHa cipka S (KOJIOITHUIN PO3UMH);
rigporeHcynbding HoS;

0) opraniuaux Gopm — Tionu (tiocruptu) R-SH (MaroTh cuiabHUi
HEMPUEMHUMN 3amax, iX J0Jai0Th y moOyToBuil ra3z); cyinbdian R—-S-R;
nicynbdiau R—-S—-S—R; tiodenu 1 riopanu:

/ [\
S S
TiopeH TiopaH (15)

EnemenTHa cipka (cynbdyp), raporencyabdija 1 TIOIu HAJIeKaTh 10
TaK 3BaHOI “aKTHUBHOI CIpKH~ uepe3 iXHIO 3JaTHICTh pearyBaTH 3 Me-
TallaMi ¥ BUKJIMKATHU iX Kopo3ito. Lle 3HmKye sSKicTh HAQTU 3 BEIUKUM
BMICTOM CYyJIbQypy #, BIAMIOBIIHO, ii 1IHy. Had)Ta 3 BUCOKOIO TYCTUHOIO
3BUYAWHO BMIIIYE CyJIbypy OUIbIIE, HIXK JIeTKa HadTa. bin3bko TpeTUuHH

BCi€l HaTH, 1110 BUI00YBAIOTh Y CBIiTI, MICTUTBh OuUIblIe 1 % cipku. Ilpu
nepepoOil HaTH MO MaJTUBHO-MACTHIIBHOMY BapiaHTY BEIHUKUN BMICT
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CIDKM 3aBa)ka€ 1i BUKOPHUCTAHHIO B LIMX MpOAYKTax HadTonepepoOkH,
TOMy HaTy Ta HAQTONMPOIYKTH CHEHIATHLHO OUUILAIOThH BiJ] CIPKH.

3.2. HiTporenoBmicHi cmosyku. J[o HUX HajexaThb PI3HOMaHITHI
HITPOTE€HOBMICHI crioiyku. Haituactime B HadTi 3HAXOASITHCA MIPUIUH
(CsHsN) 1 xinomin (CoH7N):

s ve
N7 7 N7
HipuanH X1HOJIH (1 . 6)

Bwmict y Had)Ti €1€MEHTHOT'O HITPOTE€HY MOSICHIOETHCS MPUCYTHICTIO
B HIil pO3YMHEHMX rasiB, OCKIJIbKH a30T € 3BUYaWHUM 1HEPTHUM KOM-
MIOHEHTOM IIPUPOJHOTO ra3zy.

3.3. OkcurenoBmicHi cnoaykmn. OxkcureH OyBae B HapTi B TaKuX
dbopMmax:

— BUIbHUU KHCCHB;

— HadrenoBi kuciaotu — R(COOH), — 1ie cnonyku HaTEHOBOTO ITUKITY
3 KapOoKcwiIbHOIO rpynoto, 1e R — CgHs, a n=1-4;

— (peronu CeHsOH — moxiaHi apoMaTHYHUX BYTJECBOHIB, Y IKUX OJUH
a00 NEeKUIbKa aTOMIB TiApPOreHy OEH3E€HOBOTrO siapa 3aMillleHi TiJ-
pokcunbHOIO rpynow —OH;

— JKUApHI KapOoHOoBI kucioTH Ta ix noxigai R(COOH), ne R — CnHan-, @
n=1-16.

[lepeBakHa yacTHMHA OKCUT€HOBMICHHMX CIIOJYK 3HAXOJUTHCS Y
dpakiisax npsamMoi neperoHku HaTH, MOYUHAIOUH 3 BAKKOTO racy.

CmonucTo-achanbTeHOBI PEUYOBHHU KOHIICHTPYIOTBCS Y BaXKHX
Ha(TOBUX 3alIMIIKaX — ryApoHax 1 OiTyMax. 3ajeXHO BiJ MIMOWHM Bif-
Oopy (paxmiil JUCTHIATIB 1 OpUPOaA HADTU CMOJUCTO-achHalIbTEHOBI
pedoBuHU ckianaroTh Bij 40 1o 60—70 % Baxxkoro HaTOBOTO 3aIUIIKY.
Haii0inpm Oarati cmonamMu ¥ acanbreHamu Mosofl HapTu HapTEHO-
apOMaTUIHOTO 200 apOMATUYHOTO THITY, 0COOIMBO cMOIHCTI (10 50 %)
Hadtu Kazaxcrany, Cepennboi A3ii, Pocii Ta 1H.

4. Iapadinu. Bumii mapadiau (Cig) — e TBEpIi MPOAYKTH 01JI0r0
a00 >KOBTOT'0 KOJBOPY, IO CKIIAJA0THCS MEPEBAKHO 3 MapadiHOBUX BYT-
JIEBOJHIB HOPMAJIbHOI OyJ0BU. 3a TEMIIEPATYPOIO TOIJIEHHS PO3PI13HAIOThH
napadgiau piaki (<27 °C) 1 tBepai (28-70°C). VYV nanumporax piakux
napadiniB MicTUTbCs Big 9 10 18 aromiB kapOony, BoHH Ha 90-99 %
CKJIQJAlOThCSl 3 H-allKaHiB 1 KumiATh y Mexax 180-370°C. Taepai
napadiHu — KpUCTaJIIuyHI OPOAYKTH, 110 MICTITh Bijg 18 mo 40 atomis
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KapOony B jaHIto31. OkpiM x-ankaHiB (75-98 %), y TBepaux napadinax
MICTSATBCS 130QJIKaHH, SKMX 3HAYHO MEHIIIE B1Jl HAQTEHOBHX 1 II[e MCHIIIE
BiJl apOMaTUYHUX BYIJICBOJHIB 3 IOBTMMH OIYHMMHU JIaHIIOTamu. Moite-
KyJIIpHa Maca napagiHoBUX BYTJIeBOAHIB ckianae 350-520.

3 MiABUIIEHHSIM TEeMIIepaTypu TOIUICHHS mapadiHiB B’S3KICTh 1X
30UTBIIYETHCS, 1 SIKIIO YMCIO aTOMIB KapOOHY B mMoiiekyii 40, B’A3KICTh
iX ckiamae OJM3bKO 8 MMZ/C npu 100°C. I'yctuHa 1HAUBIAyaIbHHUX
napadiHOBUX BYIJIEBOJHIB 3a TEMIIEpATypU iX TOIUICHHS OJHAKOBa U
KOJMBACTLCA Bix 777 mo 782 kr/me,

I1ix yac mepexoay napadiny 3 TBEpPAOTO CTaHY B PIIKUM HOro 00’ em
30uIbIIy€eThCst HA 11-15 %. Mipa 3MiHu 00’ eMy 3aleKUTh Bl TYCTHHHU 1
MOJIEKYJISIPHOI MacH.

Ouunieni napadiHd MOXYTh OyTH MaTOBUMHU a00 MPO30PUMH.
MaroBicTh 3yMOBJIEHA ONTHYHOI AHI30TPOIIEI MOr0 KpUCTaliB, a Ta-
KOX TpIIIMHAMH MK HUMH. Y pa3i TpuBajoro 30epiranss napadid crae
MPO30PILINM, 110 TOSICHIOETHCS TIepeKkpucTanizaiiero. Jlo ekcruryartaiiii-
HUX BJIACTHUBOCTEH HaJie’)KaTh TBEPJICTh, MEXaHIYHA MILHICTh, €JaCTHY-
HICTh Ta 1H. Y C1 BOHU 3aJI€KaTh B1Jl XIMIYHOTO CKJIaay, TUITY 3B’ SI3KIB MIXK
MOJIEKYJIaMH, X OYJIOBH ¥ IIIIbHOCTI YIIaKOBKH.

1.3 Metoau nepepoOku HaQTH B NPOAYKTH OPraHIYHOT0 CHHTE3Y

IlepepoOka HadTH. PO3pi3HAIOTH MEPBUHHY Ta BTOPUHHY IEpe-
poOku Hadtu. IlepBuHHa, abo npsiMma nepepoOka mossrae B H6azamo-
pakyiiiniti nepeconyi (pexmudixayii). Ii MpoBoAATE 3a aTMOC(HEPHOTO
TUCKY, IPH I[IbOMY BIATaHAKOTH CBITJII HA(QTONPOIYKTH, Ha3Ba i Xapak-
TEPUCTHUKA SIKUX HaBeleHi B Ta0u. 1.2.
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Tabnuysa 1.2
IIpoayxkTu npsiMoi neperoHKku HaTH
dpakuii Temunepartypa Yucso aTomiB kKapooOHY
KHIiHHS, °C B MOJIEKY.JIi BYIJICBOJIHIB
CaiTa1 HaQTOMPOAYKTH
l"a3 Huxuae 20 C1—Cy4
[eTponeiinuit edip 2060 Cs—Cs
Jlirpoin 80-100 Ce—Co
[IpssmorinHui 6EH3UH 40-205 Cs—Cio
l"ac 175-325 C10—Cus
JuzenpHa dpakiiis 275 C12—Cxo
MasyT 1 TBepAl HAaPTONPOAYKTH
Macruna, mapadin Henertxki TBepai Cos—Cas
Acdanbt petoBIHHA [Momuukmiuni

3anuIinok, Mo mMae temrneparypy kuminusa oubie 300°C 3a atmo-
c(hepHOTO TUCKY BXKE€ HE MEPEraHse€ThCs 1 Ha3UBAETHCS MazyToM. MasyT
NIEPETAHAETHCA 3a MOHMXKEHOIO THCKY, Y PEe3YyJbTaTl 4Oro OAEPKYIOTh
MiHEpabHI MacTHIa ¥ mapadix.

[IponyKTH NEpPEeroHKM Ta KPeKiHry Ha()TU BUKOPUCTOBYIOTh SIK MO-
TOpPHE MajuBO a00 MiJAal0Th OIbII TITUOOKOMY PO3JUICHHIO 3 METOIO
BUJIUICHHSI 1HJWBIAyalbHUX BYIJIEBOIB, 5IKl, Y CBOIO 4UEpry, CIyXaTb
BUXIJTHOIO CHUPOBHHOIO ISl TOOYBaHHS IIMPOKOI TaMU PI3HOMAaHITHUX
OpraHiYHUX CHOJIYK.

OCHOBHMMM THUIIAMU TEXHOJIOTIYHUX MPOLECIB BTOPUHHOI NEpe-
poOku HA(DTH €:

« HHM3BKOTEMIEPATYPHUI KPEKIHT — MPOLIEC PO3KJIay BYIJIEBOJHIB 32
temneparyp, Hwkunx 490°C; tuck — Ouia 20 atM, cUpoBHHA —
3QJIMIIKY ePEerOHKN HAPTU 1 BaXKK1 JUCTUIIATHI (Ppakuii (Ma3yT);

« BHCOKOTEMIIEpATypPHHUI KPEKIHT — MPOLEC PO3KIIAy BYIJIIEBOAHIB 32
BUCOKOTO TUCKY i Temniepatrypu S00°C 1 Buie, Tuck g0 50—70 atwm,
CUPOBHHA — racoBi ¥ razoinesi ¢pakuii. [IpuzHaduenns mpoiecy —
OJIep>KaHHS aBTOMOO1JILHOTO OCH3UHY;

« KaTaTITUYHUM KPEKIHI — KaTAITHYHUN TpOIeC PO3KIaay ByTJIE-
BOJHIB 3a TeMrepatypu 450°C 1 Buie, TUCK aTMocepHuii adbo 2—
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5 arm. IlpusHadueHHsa — ojepkaHHS razy, 0araToro HeHaCUYEHUMU
BYIJICBOJHSIMHU JJIs1 TPOMUCIOBOCTI HA)TOXIMIYHOTO CUHTE3Y.
MipoJii3 — BUCOKOTEMIIEpATypHUH MpolieC PO3KIIaay BYTJICBOAHIB 32
temneparypu 700-850°C, tuck Huzbkuil. [IpuznaueHHs — oxaep-
KAHHS HEHACUYEHUX W apoMaTUYHUX BYTJICBOJAHIB Ta CMOJHU
mipoJIi3y.
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PudopmiHr — niepeTBOpEHHS HOPMAJIBHUX Ta IUKITYHUX MapadiHiB
HadTH y apoMaTU4HI B MPUCYTHOCTI KaTamizatopis 3a S00-550°C. Ilpu-
3HAYEHHS — O00JIAarOPOJXKEHHSI HU3bKOOKTAaHOBUX OEH3MHIB apoMaTHy-
HUMU BYTJICBOJAHSIMU.

KaTtaniTuunuii pudgopMiHr € He3aMIHHUM €JIEMEHTOM HadTomnepe-
poOHOTO 3aBoay. ['0JIOBHE MpU3HAUYECHHS MPOIIECY — OTPUMAHHS BUCOKO-
OKTaHOBOT'0 KOMITOHEHTAa TOBAPHOT'O aBTOMOOUIHHOTO MaMBa 3 HU3BKO-
OKTaHOBUX OCH3MHIB, IO 3/A1MCHIOETHCS 32 PaXyHOK 1X apoMaTH3aIlii.

Bigomo, 1110 ocHOBHA Maca OCH3UHIB MPSAMOI MEPETOHKU Ma€ HU3bKE
OKTaHOBE YHCJIO. Y pe3ybTaTl KaTalITUYHOTO PUGOPMIHTY LUX (paKiiiif
orpumyioTh 80-85 % OeH3mHy-KaTamizaTa 3 IMIJABUIIEHHM OKTaHOBUM
gucioM 80-90 3a MotopHuM MeToaoM (90—100 3a AOCHITHHUIILKHM).
Oxpim OEH3UHIB MPAMOI IEPETOHKH, IK CHPOBUHY JIJIs1 KATATITUYHOTO PH-
(GOpMIHTY BUKOPHUCTOBYIOTh ITUCTUJISATA BTOPUHHOTO TIOXOJKCHHS —
OCH3MHU KOKCYBAaHHS, TEPMIYHOTO 1 T1JPOKPEKIHTY.

Buxin ycix mux ¢pakiiiii BiiHOCHO HeBeauKui (3a3Buuaii 15-20 %),
TOMY 3arajbHUNA 00’€M CHPOBUHH, IO MEPEpoOJIAIOTh Ha YCTaHOBKAax
pudopMiHTYy, a TaKOX MOTYXHICTh OKPEMHX YCTaHOBOK HE HACTUIbKU
BEJIMKI, K 32 KATATITUYHOTO KPEKIHTY.

[Ile o1HIEI0 CTUMYITIOIOYOIO PEAKIIIEI0 JI0 PO3BUTKY KAaTAIITUHYHOTO
pedopminry € moTpeda XiMi4HOI TPOMHUCIOBOCTI B MOHOLMKJIIYHUX apo-
MAaTHYHUX BYTJIEBOJHIX — OCH3€HI, TOMyEeHI, KCHJIICHAX ¥ €THJIOCH3CHI.
OCHOBHUMH TIPOJYKTaMH, BHUPOOHHUIITBO SKHX 0a3yeTbcs Ha IUX
BYIJICBOJHAX, € CHHTETUYHHUM KaydyK, MUIOY1 3ac00M, BOJIOKHA, TJIaCT-
Macu Ta 0arato 1HIIKUX HIHHUX MaTepiaiiB.

Apomaru3zaiiisi O€H3UHIB y npolueci pudOpMIHTY 3I1HACHIOETHCS 32
paxyHOK JIeT1IporeHi3allii MecTUUIeHHNX Ha(TEeHIB 1 IEeT1APOIUKIi3ali
napadiniB. ['0710BHOIO peakIii€ro, MO MPOTIKAE 32 KaTaIITUYHOTO pUdop-
MIHTY € JI€T1IpOTeHi3allisl EeCTUUJICHHUX HaTeH1B. 3JaTHICTb iX Yy MpH-
CYTHOCTI HIKEJIIO 1 METaliB IUIaTUHOBOI IPYNH MPAKTUYHO 0€3 3aIUIIKy
NEePETBOPIOBATHUCS HA BIAMOBIAHI apomMaTuyHi ByriieBoaH1 3a 300°C Oyna
Biakputa H.JI. 3enincekum mie 1911 poky.

TepmiuHui | KaTATITHYHUN KPeKiHT HAQTH

Bropunna nepepodka HahTH — Kpexine (Bia aHIII. crack — KONOTH,
PO3UIEIUTIOBATH ) — TOJIATA€ B IEPETBOPEHHI BUCOKOKUILISIYMX HAPTOBUX
dpakiiii (rac, colspoBe Macjo, Ma3yT) y HHU3bKOKHUILIAYI OCH3WHH.
VY nporieci KpeKiHTy BiIOyBa€ThCS PO3IICIIICHHS JOBIUX JIAHIIOTIB aTo-
MIB KapOOHY 3 YTBOPEHHSM CyMillll HACHYEHUX 1 HEHACUYEHUX BYyTJe-
BoHIB. [lapanenbHO MPOTIKAIOTh MPOIECH 130MepH3allii 1 MUKJIII3allii.
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Po3pi3HAI0TE 1Ba OCHOBHI BHJIM KPEKIHTY — TEPMIUYHMM 1 KaTaJlTUHIHUH.
YMOBH, XIMI3M 1 MEXaHI3M IUX MPOIECIB OYIyTh PO3TISAHYTI HUKYE
(po3m. 4).

Y mporeci KpeKiHTy MpOTIKaIOTh TaKOXX 1 BTOPUHHI peakiii
YKPYIHEHHS MOJIEKYJI MIEPBUHHUX MPOAYKTIB pO3IICIUICHHS NapadiHiB.
CyTb MeTOZy BTOPHMHHOI XIMIYHOI nepepoOku HadToBUX (pakiiiii mpo-
SIBJISIETHCSI B TAKUX PEAKITISAX:

CieHzs —= CgHis + CgHue (1.7)
T'€KCaJCKaH OKTaH OKTCH
CsHis —t> CsHio + CsHs (1.8)
OKTaH Oyran Oyten
0
CaHio —> C3He + CHa (1.9)
6YTaH IIPOIICH MCTaH

[Ipy TepMiuHOMY KPEKIHT'Y HA(PTOMPOAYKTH MPOMYCKAIOTh 4Yepe3
niu npu 470-540°C mig TUCKOM M yTBOPIOETHCS KPEKIHT-OCH3UH 3 BU-
COKHUM OKTAaHOBHUM YHCIJIOM.

[Ipu OinbII BUCOKMX TeMIIEpaTypax IMPOIeC HA3UBAETHCS MIPOITi-
30M. [Ipu TepMiyHOMY KpEKIHTY Ma3yTy BUXOAUTH A0 60 % mpoayKTiB,
110 CKJIAIAI0ThCS 3 HU3BKOKHUILIAYUX NTapadiHOBUX BYTJIEBOAHIB. TakuMu
NPOAYKTAMH € KPEKIHT-O€H3MH, KPEKIHT-Tac, ra3oiib 1 rac. OgHO4YacHO
YTBOPIOIOTHCSL BaXdl NPOAYKTH, HIK MOYATKOBUWA Ma3yT: KPEKIHT-
3QJIMIIOK 1 KOKC. Peakiii po3nagy NOpu TEPMIYHOMY KpPEKIHTY €
OCHOBHUMHU, BOHU MPUBOJATH 10 YTBOPEHHS I[IIIbOBOTO MTPOIYKTY — OEH-
3uHy. CMoJia i KOKC — MoO14HI Ta HeOa)kaHi MPOAYKTH KPEKIHTY.

Haiinermie npu HarpiBaHH1 po3KJIaJat0ThCA BaXKKi HAPTOBI 3aJIUII-
KM, HalpuKjIajJ Ma3yT, TYAPOH, 3HAYHO BakKue — JW3eIbHI (pakiii, 1mie
Bakxue — racoBi (ppakuii. KpekiHr Ha mnpukiagl HOpMaJIbHOTO rekca-
nekany CieHaa (T. xum. 287°C) BinOyBaeThes 3a cxeMoro peaxiiit 1.7-1.9.
ByrineBoqHeBUd  JAHUIOI PO3PUBAETHCS MEPEBAKHO  IOCEPEIUHI
MOJIEKYJI 3 YTBOPEHHSIM MOJIEKYJU OKkTaHy (T. kum. 126°C) i okTeny (T.
kun. 123°C). OTpumaHi BYTJIEBOAHI MOXYTh, Y CBOI UEpry, TaKOXK
PO3LIEIUIIOBATUCS, YTBOPIOKOYH IPU IBOMY MOJIEKYJIM HACUYEHUX 1 HEHa-
CUYCHUX BYIJIEBOAHIB. OKTaH, 3HaXOJAYUCh y 30HI BHCOKOI TeMmIie-
paTypu, 3HOBY PO3UICILTIOETHCS TOCEPEMHI MOJIEKYJIU 3 YTBOPEHHSIM OY-
TaHy i OyTeHy.

VY pe3ynbTaTi TepMIYHOrO KPEKIHTYy OTPUMYIOThH rac, O€H3MH, ra-
30/JIb 1 KPEKIHr-3IUIIOK. [{ITbOBUM MPOIYKTOM € OCH3UH. 3a XIMIYHUM
CKJIaJIOM KPEKIHI-O€H3MHH ICTOTHO BIJIPI3HAIOTHCS Bijl OCH3UHIB IPSIMOIi
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MEPErOHKU BUCOKUM BMicToM HeHacuueHux (15-20 %) it apomaTuyHux
(15-35 %) ByIJICeBOAHIB, a TaKOX IMapadpiHOBUX BYTJCBOJHIB PO3Taiy-
KEHOi OyJI0BU. 3aBJsIKM HAsIBHOCTI IIUX BYTJIEBOJIHIB, KPEKIHT-OCH3UHU
XapaKTEePU3YIOThCA BUIIUMH OKTAaHOBMMHU YHUCJIAMHU 3 aHTUICTOHAIlIN-
HUMHU BJIACTUBOCTSIMHU, HIXK OCH3MHM MPSAMOi MEPETOHKH, Y SIKUX BMICT
napadinoBux 1 HAQTEHOBUX BYIJIEBOJHIB HEBUCOKHUIA.

["azoiinp 3a PpakuifHUM CKJIAQI0M BIANOBIAA€ Taco-ra30usIeBii
dpaxiiii; BiH BUKOPHUCTOBYETHCA SK KOMIIOHEHT KOTEJIHHOTO MaJiiBa.
Kpekinr-zanumok ckiagaetbest 3 napadinoBux (80 %) 1 HEHACHUUECHUX
ByryieBosiHIB (20 %) Ta MICTUTh CMOJISHHCTI PEYOBUHH, OaraTosiiepHi
apOMAaTHYHI CTIOJYKHU.

B Vkpaini Bigkputo Ounbi sik 270 ponouill HadTu i ra3y. Pos-
B1JIaH1 3anacu HaQTH B YKpaiHi o1iH0ThCA B 150 MiH T, a razy — B 700
mapa. M°. Y OcTaHHI pOKH IMOpiYHU Bum0OyTOK HadTh B YKpaiHi cra-
HOBUTH Onu3bko 4 MIH.T (mpu notpedi 20-22 muH T), a razy — 18—
20 mpa. M3 (mpu motpe6i 40-60 mapa. m®). Hespaxkaroun Ha BelMKi
BUTPATH, HAPTOBA i Ta30Ba MPOMHUCIIOBICTh A€ KOMMIAHISIM 3HAYHI IPU-
OyTKH, a XIMIKaM CUPOBHHY JIJIsl CHHTE3y OPTaHIYHUX CIIOJYK.



