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HEPE/IMOBA

XiMIKaM OCBITHbO-KBaTi(IKAIIHHOrO pIiBHS «0akKa-
JaBpy», K1 MPOXOJATh MIATOTOBKY Ha Kadeapi XiMIYHOTO
MaTepiajgo3HaBCTBA 3a crierianizaliero «JluzaitH marepia-
J1B 1 XiMiYHA 1H(QOpMATHUKa» HEOOX1JHI TIMOOKI — MailKe
CHIIMKJIONEUYH] 3HAHHS 13 PI3HUX Tajdy3ei XiMii, a ToMy
IMACOTOBKA 34 M€K0 CIEellali3all€l0 BUMara€ HagaHHA iM
PI3HOCTOPOHHIX TEOPETUYHUX 3HAHb, (OPMYBaHHS IIpak-
TUYHUX HABUYOK Ta BMIHHSI IPOBEACHHS CKJIQJHUX XIMI14-
HUX ekcnepuMeHTiB. Kypc «OCHOBH CHMHTE3y OpraHidyHUX
PEUYOBHMH 1 CTBOPEHHSI MarepiaiiBy € BUOIPKOBHUM, BUKJIA-
JAETHCS TICI BUBYCHHSI HOpPMAaTUBHUX KypciB «OpraHiyHa
XIM1s», «X1M19 BUCOKOMOJIEKYJISIPHUX CHOJIYK» Ta «bioop-
raHi4yHa XIMis» 1 BKIIIOYA€ MPOBEACHHS BIAMOBITHOTO MPaK-
TuKymy. [Ipeamer aucuuIuniiHu — TOTIUOJieHe BUBUYCHHS
crieliupiuHUX OPUHOMIB 1 KOMIUIEKCHOTO iX BUKOPUCTAHHS
MiJ] 4Yac OJIEp’KaHHS OPraHIYHUX PEUOBHUH PIZHUX KJIACIB,
Kl PEajbHO BHKOPUCTOBYIOTHCA y HaAWPI3HOMAHITHIIINX
chepax aAisAIbHOCTI JroAch. Takl HaBUYKU MOXKYTh OyTH
BKpall HeOOX1JIHI MalOyTHIM MaTepiajgo3HaBLsAM MpU ITij-
TOTOBIIl MarepiaiiB Uil XIMIYHMX Ta (PI3UYHUX JOCHTIA-
KEHHsI, MiJ 4ac TaKUX JOCIIJKEeHb, a TAKOX JJII CTBOPEH-
HS HOBUX PaHIIlI€ HEBIJOMUX MaTepiaiB.

JlekuiitHuii Kypc po3paxoBaHuii Ha 32 roauHu (4-iu
Kypc, 8- cemecTp). BaxxiuBum eTaroM y BHUBYEHHI JUC-
LIUIUTIHYA € Ja00paTopH1 3aHATTS (CHELIIPAKTUKYM — 66 ro-
IuH, 4-i Kypc, 8-l ceMecTp) METOIO SIKMX € Kpallle 3acBO-
€HHSI TPOTPAMHOIO0 Martepiagy 3a TeMaMH, OJep>KaHHS
HaBUKIB CKJIQJHUX XIMIYHMX €KCIEPHMEHTIB Mij 4Yac Ipo-
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BEJICHHS MPEMapaTUBHOIO CHHTE3y OpPraHIYHUX PEUYOBHH Ta
OJIep’KaHH1 LUIbOBUX MartepianiB. DopMyBaHHS HABUYOK
CKJIQJIHUX XIMIYHUX EKCIIEPUMEHTIB € YW HE HAWTOJIOBHI-
100 METOIO CIIEHMPAKTUKYMY.

3 MeTor0 (PopMyBaHHS TBEPAUX TCOPETUUHUX YSIBIICHb
Ta MPAKTUYHUX HABUKIB Yy CTYJCHTIB 3 OCHOB CUHTETUYHOI
OpraHiyHoOi1 XiMii, y KypCl PO3[JISJAI0ThCS Takl OCHOBHI
MUTaHHS:

— TIPUHIUIIN YTBOpEeHHS 3B’ 513Ky Kapoon—KapOoH;

— CHHTETHYHI METOJH MO0y 0BU KapOOHOBOTO CKEJIETY
MOJIEKYT;

— BBEJICHHS 1 MEPETBOPEHHS (DYHKIIIOHATBHUX TPYIL;

— 0CO0JMBI METOAU CHHTE3y (METOAW BBEACHHS 3a-
XUCHUX T'PYM, €JIEKTPOXIMIYHI METOAM MEPETBOPEHHS Opra-
HIYHUX CIIOJYK, 3BYKOXIMIYHI peakilli, XemMo-, perio- Ta
CTEPEOCENICKTUBHI peakilii, KpayH—e(dipyd B OpPraHIYHOMY
CHHTE31 TOIIO);

— CHHTE3 OpraHiyHuX OapBHMKIB, JIOMIHO(DOPIB, aHa-
JIOT1B IPUPOJIHUX CHOJYK, O10JIOTTYHO aKTUBHUX PEUOBHH.

Y nmepmiiid 4yacTMHI TOCIOHMKA HaBEIE€HI OCHOBHI
NPUAOMH 1 MpaBuia 0€3MeYHOT pOOOTH Ta MPOTUIOKEKHOI
Oe3neku y jgadoparopii OpraHigyHOIO CHHTE3y 1 HaJaHHS
nepiioi JOMOMOTY Yy pa3l aBapiiiHOi cuTyailii ado TpaBMH.
3HayHy yBary OpuAIJICHO O€3MEYHUM METOJaM pPOOOTH Y
JabopaTopii, 3aKJIaICHHIO T1JIBaJIMH Oe3aBapiiiHOi poOOTH.

Jpyra yacTvHa MOCIOHMKAa MICTUTb OMHUCU XapaKTep-
HUX XIMIYHUX pEaKIii OTPUMAaHHS BaXXIUBUX IJIbOBHUX
MPOAYKTIB, 3rpyNOBAaHUX 3 YpaxyBaHHSIM HaWBKIMUBIIINX
NUTaHb HABYAJIBHOI MporpamMu. Y TOCIOHMKY HaBEJCHI
CUHTE3M, BIJIOIp SAKUX MPOBEACHO 3 YpaxXyBaHHSM BaX-
JUBOCTI UUIBOBOTO MPOJIYKTY, HEBEIHUKOI TPUBAJIOCTI
CUHTE3Y, JOCTYITHOCTI PEareHTIB, MIHIMAJIbHOI iX TOKCHY-
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HOCTI Ta MPOCTOTH yCTaTKyBaHHs, aJi¢ BOHU € TaKUMH, SIKI
JI03BOJIAIOTh YOCKOHAIIOBATH MAalCTEPHICTh €KCIIEPUMEH-
Taropa. Y MOCIOHMKY HaBEAECHO MOXJIMBO 3aBEJIMKY KUIb-
KICTh METOJIUK CUHTE3Y ISl HETPUBAJIOTO MIPAKTUKYMY, ajie
I CTBOPIOE YMOBH IS 1HAMBIIYyaJbHOI'O BUKOHAHHS 3aB-
JaHb MPAKTUKyMy IIbOTO BHOIPKOBOI'O KypCy, a MOTIM KO-
JIEKTUBHOTO OOTOBOPEHHHSA OCOOJMBOCTEW XIMIYHUX IPO-
neciB. Takox HEOOXIJIHO 3a3HAYUTH, 1110, 3 OJHOrO OOKY,
e noTpedye pi3HOMAHITHUX PEAKTUBIB, aji€, 3 IHIIOIO, Y
pa3i 1HIMBIIYaJbHOTO BUKOHAHHS CTYyJCHTAMH 3aBJIaHb
NpPaKTUKyMy, — BOHM HEOOXIJIHI B YKpail HEBEJIMKHUX
KIJTbKOCTSIX.

[lig yac MIArOTOBKM MOCIOHMKA BHUKOPHCTOBYBAIHCS
OpUTIHAJIbHA JIITepaTypa Ta BiAOMI MOCIOHUKH, CIHCOK
SIKUX HaBEJICHO B KiHIlI KHUTU. J[JI1 YaCTUHU METOJUK CHUH-
Te3y 13 IHUX IOCIOHHMKIB — OCHOBHI 1JIe1 iX IIpOBEJCHHS
B35TI 32 OCHOBY, ajieé METOJWKH 3alpOIIOHOBaHI y eIl
3MIHEHOMY, aJallTOBAHOMY BHIJIS/II, 1HIIIA YaCTMHA METO-
JIUK — OPUTIHAJIbHI AaBTOPCHKI.
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Yacruna 1. 3araabHi npaBujia Ta MeTOAH
0e3ne4yHoi podoTH B J1adopaTopii
OPraHivYHOI0 CHHTE3Y

1.1 OcHoBHI npaBuJia 0e3mMe4YHOl pOOOTH TA
oprasizamisi poooTu B j1aboparopii OpraHiaHol
Ximil

Jlo poboTH y XiMiuHIM Ja0opaTopli CTYACHTIB JIOIYC-
KalOTh JIMINIE IIICHISA JETaIbHOTO IHCTPYKTa)Xy 3 IPaBUII
Oe3MeKy Ta oprasizailii poOOTH, MEPEBIPKU BMIHHS BHUKO-
pUCTAHHSA MEPBUHHUX 3aCO0IB BOTHETACIHHA, MPaBUI KO-
PUCTYBaHHS IIMMM 3aco0amMu B yMoOBax Jaboparopii Xi-
MIYHOTO TPaKTUKyMy 1 HaJaHHS HEBIAKJIAIHOI MEpIIOi
MEIMYHOI JOMOMOTH Yy pa3l HEIAaCHUX BHUMAJKIB I 4ac
BUKOHAHHA NPAaKTUYHUX POOIT.

3arajibHi MoJIOKECHHS

OpraHiuHi PEYOBUHM Ta PEAKTUBU JJISI iX OTPUMAaHHS
Ti€El0 a00 1HIIOK MIPOK TOKCUYHI, BOrHEHEOE3Ne4Hl Ta
BUOyxoHeOe3neuHi. [Ipamtoroun B 1abopatopii, HEOOX1HO
CyBOpPO JOTPUMYBATHCS MPABUII TEXHIKM O€3MEKU N 0XO-
pOHU Tparii.

1. IlpanroBaTH OJHOMY B JIa00pPaTOPii KATETOPUYHO
3a00pPOHEHO0, OCKUIbKH Y pa3i HEMIACHOTO BUIIAJIKy HEMOXK-
auBO OyJie HaJaTH JOMIOMOTY Ta JIIKB1AyBaTH HACJIIJIKU aBa-
piiiHOo1 cutyarii. [lounHatu poOOTy CHIl TUIBKH y TpH-
CYTHOCTI BUKJIaJiaua ab0 jabopaHTa, OTPUMABIIN BijJ HUX
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n03Bi1. Ha 3aHATTSIX 000B’SI3KOBO BUKOPHUCTOBYBATH CIICII-
oJiSr (xanar), a y HeoOX1JIHMX BUIAJKaX — F'yMOBI pyKaBHY-
KM, 3aXHUCH1 OKYJISIPH, 3aXUCHI IIUTKHU.

2. ITix yac pobotu y mabopatopii ciiiji JOTPUMYBATUCS
THUIII, YUCTOTH 1 TOPSAJAKY HA CBOEMY POOOYOMY MICIII Ta Y
nabopaTopii. BuKOHaHHS eKCIEpHMEHTaIbHOI YaCTHHHU
pO3IMOYMHATUA JIMIIE TICIAS PETEIbHOr0 O3HAWOMJICHHS 3
npuigagaMu  (XIMIYHUM TOCYJIOM) Ta YCTaTKyBaHHSM
(eeKTpo- 1 Ta30HArpiBajJbHUMHU IpUJIaJaMU Ta 1HIIE), SKi
BUKOPUCTOBYIOTh Yy 111 JJaOOpaTOpHiil poOOTi, TEXHIKOIO
BUKOHAHHS JIOCJI1/IiB, OCHOBHUMH XIMIYHUMH, (HI3UIHUMHU
Ta TOKCHUKOJIOTITYHHMH BJIACTUBOCTSIMU PEArcHTIB Ta PO3-
YMHHUKIB, OTPMMAaBIIM J103BiJ1 BUKJaaaya. Ha pobouomy
MICIIl TOBUHHI OyTH TIIbKH HEOOXI1THI peareHTH, MPUIaIH,
yCTaTKyBaHHA Ta J1aOOpaTOpH1 KypHaau. 3a00POHEHO BiJI-
BOJIIKATUCS BiJl poOOTH Ta BIJBOJIIKATH CBOiX TOBApHIIIiB.
[locmimHICTh Ta HEOXAWHICTh HEPIAKO MPHU3BOJHUTH 10
aBapIHUX CUTYaIlii Ta HEIIACHUX BHUIIAJIKIB 3 BaXKKUMU
HACJIIKaMU.

3. KoxHuil mpalrorounii IOBUHEH 3HATH, € B Jabopa-
TOpli 3HAXOAATHCA 3aCO0M MPOTHUIIOKEKHOIO 3aXHUCTY
(moBcTsiHAa abo rpyOolIepcTsiHA KOBApa YU a30€CTOBE IMO-
JOTHHIIIE, MICOK, BOTHETACHUKH Ta 1HIIIE), alfTeyKa MepIIoi
JIOTIOMOTH, Ta BMITU HUMU KOPUCTYBATHUCS.

4. Kareropu4Ho 3a00poHeHO B JiaboparTopili nmuTH
BOJAY 200 HAMOI, ICTU, MAJUTH TA )KYBATU 'YMKH.

5. I'oTyrounCh 10 BUKOHAHHS pOOOTH, CTYJICHT IiJ 4ac
CaMOITIITOTOBKM TOBMHEH MOMEPEAHHO O3HAMOMHTHUCS 3
(IBUYHUMH Ta XIMIYHUMHU BJIACTUBOCTSIMU PEYOBUH, SKI
BUKOPUCTOBYIOTh Yy CHUHTE31, 3BEPHYBIIM OCOOJIMBY YyBary
Ha X TOKCUYHICTb, JIE€TKICTh, TOPIOYICTh Ta 1HII O0COOJIMBO
HeOe3IeUH1 BIaCTUBOCTI.
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6. 3a00pOHEHO KYIITYBaTH XIMIYHI pEUOBHHU Ha CMaK,
3aTSAryBaTu OyAb-siKl PIAKI OpraHiuHI PEUYOBHHU y TINETKY
pPOTOM.

Jlocnipkyoun 3amax pivH, CJI1J 0OEpPEekHO Hampas-
JSTH 10 ceOe 11 Iapu JISTKUM PYXOM PYKH.

7. 31 CKJISHUMM MpuiagaMu, NpoOipKaMH Ta I1HIIUM
MIOCYJIOM ITOTP10HO MpaIoBaTH 00EPEKHO, YHUKAKYN HA/I-
MIPDHUX 3YCWUJIb, $IKI MOXYTh BHUKIMKATH PyHHYBaHHS.
Ilepin Hi>k BUKOPUCTOBYBATH CKIISIHHUI Ta (papdopoBuii mo-
CyJll, HEOOXIJTHO TMEpPEeBIPUTHU KMOro IUIICHICTh Ta YUCTOTY.
Kareropuuno 3a00pOHEHO MpaloBaTH 3 XIMIYHUM IOCY-
J0M, SIKUWA Ma€ TPIUHY, TIIMOOKI MOAPSIUHH.

8. Ilpamroroun B mabopatopii, cirig 0co0auBO 00epiraTu
odi. 3aBXKIM MNOTPIOHO OAATaTH 3aXHCHI OKyJsapu abo
3aXHUCHI IUTKHU:

a) BU3HAYAIOUM TEMIIEPATypy TOIUICHHS Y KHUITIHHS Y
npuiaai CuBosioOoBa (0COOIMBO, KOJIM SIK TEIIOHOCIH BH-
KOPUCTOBYETHCS CyJib(aTHA KUCIIOTA);

0) mig yac poOiT, KoM € HeOe3neKa po30pU3KyBaHHS Ta
PO3CUIIaHHSI JIYTIB 1 KHUCIOT, MPU LBOMY KHUCIOTH CIHIiJ
PO30aBJISITH JOJUBAHHSIM KHCJIOTH Y BOJy, @ HE HABMaKH;

B) BUKOHYIOUH POOOTH 3 METAJICBUM HATPIEM;

I') BUTOTOBJIIOIOUM CKJISIHI KalJIIpU Ta BUKOPUCTOBYIO-
4™ 1X;

1) IPOBOJISTYM BaKyyMHY NEPEroHKYy a00 (uUIbTPyBaHHS
3 BUKOPHCTAHHSIM BaKyyMy.

9. IlpanroBatu 3 OTPYyMHUMHU PEUYOBUHAMH, KOHIIEHTPO-
BaHUMHU KHUCJIOTaMU ¥ JIyramu, peuOoBHHAMHU, SIKI MOApa3-
HIOIOTh OpraHW AWXaHHS, Ta THUMH, 10 MAOTh PI3KUH
3amax, MPOBOJAUTH JOCIIAM 3 BUKOPUCTAHHIM METAJIEBOIO
HATpIIO Ta omepallli, TPoTIroM AKUX BIIOYBA€TbCS BUJII-
JIEHHS HEOE3MEeUYHUX ra30MoI0HUX MPOIYKTIB, HEOOXITHO
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TUIBKA y BUTSDKHIN 1m1adi, BUKOPUCTOBYIOUM 3acO0M 3a-
XUCTY (MacKu, OKYJISIpU, PYKaBUUKHU Ta IHIIIE), a 1HOJ1 — 1y
npoturasl. He 103BojeHO OpaTth XiMIYHI pEUYOBUHU HE3a-
XUIIEHUMU pykamu. CHUIKI peakTUBH BIIOMPATH TUIBKU
YUCTUM CYXUM IImnaresieM abo CHEHIaIbHOI JIOKKOIO.
CKJISTHKM 3 pe4OBHHAMHU a00 pOo3uMHAMU HEOOX1JHO OpaTu
OJIHIEI0 PYKOIO 3a MIMKKY, a THIIOK — 3HU3Y, NIATPUMYOUYU
3a JTHO.

10. KareropuyHo 3a00pOHEHO HArjJyxo 3aKpHUBaTH
CKJISIHI TPWJIAAM JIJi MPOBEJICHHS peakiliii abo MeperoHkH,
CTBOPIOIOYM TAKUM YHWHOM BHYTPILIHIA O0’€M, KU HE
CIIOJIYYA€ETHCS 3 aTMOC(HEPOI0, OCKUIBKU 11€ MOXKE MTPU3BEC-
TH J10 BUOyXy a00 pyWHYBaHHS MPUJIaAy MijJ 4ac MpoBe-
neHHs poootu. [lam’sTaTu, 1m0 A0CIAW, 3rajaHl BUILE, Ta
JOCJIIM 3 BUKOPUCTAaHHSAM aBTOKJIABIB CJI1JI MPOBOJUTH B
CreliaabHO MPU3HAYCHUX JJIsl IbOTO MPUMIIICHHSIX.

11. 3a6opoHeHo HarpiBaTu npodOipku ado KOJIOU, SKIIO
iX OTBIp HaNpaBJICHUN Ha JIOJAUHY, 1110 IepeOyBae Mopsi/I.

3a00pOHEHO HarpiBaTh PEUYOBHHH, SIKI MalOTh HU3BKI
TEMIEpaTypu BUIAPIOBAHHS (METPOJICMHUNA Ta €TUJIOBUM
edipu, OCH3UH, METWJIOBUI Ta €TUJIOBHUM CIUPTH, AllE€TOH
Ta 1HINI) Ha BigkputomMy mnojayMm’i. [nsg uporo ciif
KOPUCTYBATHUCSI BOJSHOK OaHEr ab0 €JeKTPUYHOIO IUIUT-
KOIO 13 3aKpUTUM HarpiBajibHUM ejaeMeHToM. [1i yac nepe-
TOHKM TaKUX PEYOBUH CIiJ] OOOB’S3KOBO BHKOPHCTOBY-
BaTH XOJOJWJIbHUKH 3 €()EKTMBHUM BOJSHUM OXOJIO/I-
xeHHsM. [Ipy 1boMy meperaHsaTv piIMHH JO CYXOro 3a-
JUIIKY KaTErOpUYHO 3a00POHEHO — 1€ MOXKE MPUBECTH J10
BUOYXy, ToXkexi abo pyiHyBaHHa mnpwiaay. [loTrpiOHO
OXallHO Ta A0alIMBO MOBOAUTHCS 3 JA0OOPATOPHHUM IIOCY-
noM Ta oOnagHaHHsAM. ChiakyBatH, 00 Boga (0COOJIMBO
XO0JIOJIHA) HE MOTpamisiia Ha po3IrpiTy 30BHIINIHIO TO-
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BEPXHIO CKJISTHOTO IIOCYZly, OCKUIBKH 1€ MOKE CIpH-
YUHUTU PO3TPICKYBAHHS CKIIa.

[I{o0 YHUKHYTH BUKHAAHHS KUIUISTYO1 PEAKLIINHOI CyMi-
i a0 PO3UYMHHUKIB 13 MPUJIAJIB, HArPIBAHHS MPOBOJIUTH
PIBHOMIPHO, y MPOOIpKax 4acTo MEpPEeMilllyround, a B KOJ-
0ax — 3as3gajierigb ODOMICTHUBIIM HAa AHO 1—2 MHIMAaTOYKH
MOPUCTOr0 HEOPTaHIYHOTO Martepiany (HeraazypoBaHOi 00-
JULIOBAIBHOI TUIUTKHA, TAPUIOK a00 1HIIMX KHUIT SITUJIBHUX
KaMIHIIIB).

12. KaTeropruHo 3a00pOHEHO 3aJIMILATH AIIOYUAN TIPU-
najn 0e3 HarsIay.

13. 3a00poHEHO HAXWISATHUCSA OJM3BKO 0 MpUIaLy, Y
SAKOMY HarpiBaroTh a00 MEpPeMilllylOTh XIMIUYHI PEYOBUHH.
3a HeOOX1JHOCTI MOTPIOHO BUKOPUCTOBYBATH 3aXUCHI OKY-
nsipy a00 HIUTKHU.

14. 3a00poHEHO BUJIMBATH B PAKOBUMHU KaHaJ13allil
3QJIMIITKM KUCJOT Ta JIYriB, BOTHEHEOE3NMEUHUX Ta OTpYi-
HUX PEUYOBHMH, TaKMX, 1110 MAIOTh CUJIbHUH 3aIax Ta MOraHo
3MHUBAIOTHCS BOJIO10. /{7151 TAKMX PEUOBUH y BUTSKHIN 11adi
a00 OUIs PaKOBUHHU PO3TAIIOBAHO CHELIAIBHUN MOCY/,
AKUM J100pe 3aKpUBAETHCA Ta CTIMKUMU 1O arpeCUBHUX
pIIMH 1 YyJapiB (HampuKiIaja, IJIacTMacoBi). 3JIMBATH
KOHIICHTPOBAHI KHUCJIOTH 1 JYTd TUIBKH Y CHeliaibH1
CKJISSHKA 3 HAamucOM «3JIMBM HEOPraHIYHUX KHUCIOT» 1
«3JIMBH JTYT1B».

15. He MoxHa KuaaTH y pakKOBHHM KaHaJli3allil mamip,
BaTy, CKJIO BiJI HOOMTOTO XIMIYHOTO MOCYY.

16. Sxuio B nmabopaTopli BUHUKIIA MOXKEKHOHEOE3Ney-
Ha CHUTYyallis, TOTpIOHO HEramHoO 3aKpPUTHU 3arajibHi I'a30BI
KpaHU, BUMKHYTH PYOWJIbHUKH E€JIEKTPOMEPEkKl, 3aKPUTH
BUTSDKHI 1adu, HErailHO 3BEPHYTHUCS IO JOMOMOTY J0
BUKJIaJIada Ta BXKUTHU 3aXOJ1B JO JIKB1IAIl] BOTHIO.
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AKmo BHUHUKIA MOXKEKHOHEOE3NEeUHAa CUTYyallisl, SKY
HEMOXKJIMBO JIIKBIyBaTH CaMOCTIHHO, TOTPIOHO MIBUAKO U
OpraHi30BaHO 3aJUIINTH JJa0OPATOPI0, BUKIUKATH MOKEXK-
HY OXOpOHY, BUBECTU MOTEPIUINX Ta HAJIATH iM MEpIUTy Me-
JUYHY JOTOMOTY, a y pa3l HEO0OXIJHOCTI — BHUKJIHUKATH
MIBUJIKY MEAUYHY JIOTIOMOTY 1 JI0 TPUOYTTS MOMKEKHOI
OXOPOHM CHPHUSITH OOPOTHLOI 3 BOTHEM HasiBHUMH 3aCO0aMu
MOXKEKOTACIHHS.

17. Tlo 3akiH4€HHIO POOOTH MOTPIOHO PETEIBHO MPH-
Opatu poOoye Micle Ta BUMUTH PYKH. 3aluiiaound podoye
MICIIE ITICJISi BAKOHAHHS POOOTH, HEOOX1THO NIEPEBIPUTH YU
BUMKHEHI a3, BOJIa Ta €JISKTPUUYHUN CTPpyM (Ha poOoOYOMY
MICIII Ta IIEHTPaI130BaH0), aBTOHOMHI IIPHUIAIH.

Oco0IMBOCTI POOOTH 3 MOMKEHKO-
He0e3NMeYHUMH OPraHiYHUMU PeYOBUHAMHU

OpraniyHi pe4OBUHU Ta PEAKTUBU JJISl 1X OTPUMAaHHS B
T1i @00 1HIIN MIpl TOKCUYHI, BOTHEHEOE3IeUH1 Ta BUOYXO-
HeOe3neuHi. [Ipairoroun B naboparopii, HEOOX1THO CYBOPO
JOTPUMYBATHCSI TIPaBUJ TEXHIKM O€3MEeKH Ta OXOPOHH
mpari.

[ToTpiOHO MaTu Ha yBa3i, 0 MakKe BCl OPraHIuHl pe-
4OoBUHM Toproyl. OcoONMBY yBary Ta OOEpEeX HICTh BUMa-
rae pobora 3 Jieckocnanaxyrwuumu piounamu (JICP). Y
BIINOBIJTHOCT1 O MDKHAPOJHUX PEKOMEH Al 0 HUX Bij-
HOCATBHCSA TOPIOYl PIIMHU 3 TEMIIEPATypPOIO0 CHATIAXHEHHS,
ska He nepeBuinye 61 °C y 3akputomy Turi ado 66 °C y
BIIKpUTOMY TUIIII. TeMnepaTyporo cnajaxHeHHs (TeMIie-
paTtypa 3aliMaHHs, TEMIIEpaTypa CcHajgaxy) Ha3UBaIOTh
MIHIMJIbHY TEMIIEpaTypy, 3a IKO1 B YMOBaX BU3HAUYCHHS B
CrelialbHOMY TpWJIaJil HaJl MOBEPXHEI0 TOPHOYOi PiAUMHU
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YTBOPIOIOTHCS TAPH, SIKI MOXKYTh CIAJIaXHYTH y TTOBITP1 BiA
CTOPOHHBOTO JIXKEpesa 3anaatoBaHHs (1CKpa, BIIKPUTE IO-
Aym’sl, HarpiTU OpeAMET TOII0); CTIMKOTO TOPIHHS MPH
IbOMY HE BHUHHUKAa€. 3HAHHS 1L[OTO TMApaMeTpy A03BOJISIE
OpIEHTYBATHUCS, 3a SIKMX TEMIEpaTypHUX YMOB roproya pi-
JIMHA y BIIKPUTOMY TIOCY/Il CTa€ BOrHEHEOE3MEYHOIO.

Jlerkocnanaxyo4i piiuHu TOIUIAIOTh HA TPU FPYNU:

1 rpyna — ocobnuBo Hebe3zneun1 JICP 3 Temmneparyporo
cnajjlaxHeHHs Bi —18 °C 1 HuXKYe y 3aKpUTOMY THIJII
a6o Big —13 °C 1 Hmxk4e y BiakpuTomy TUrI. Cepes Takux
PEYOBHH 3HAXOJAUTHCS AIETWIOBUH edip, TeTpariipodypas,
aleTOH Ta 1HIIIL.

2 rpymna — noctiiitHo Hebe3neuyH1 JICP 3 TemmnepaTtyporo
cnajaxyBaHHs B iHTepBaii —18 °C + +23 °C y 3akputomy
tural abo B iHTEpBam —13°C + +27 °C 'y BiAKpUTOMY
TUATL. Y il Tpynl 3HAXOJUTHCA OUIBIIICTh OPraHIYHUX
PO3UYMHHUKIB, SKI IIUPOKO BUKOPUCTOBYIOTHCS (OE€H3O0I,
€TUJIALIETAT, CIIUPT TOIIIO).

3 rpyma — HeOe3meyHl 3a MiJBUILECHOI TeMIepaTypu
noBiTps JICP 3 temneparyporo cnianaxyBanHs Bijg +23 °C
no 61 °C y zakputomy Turii abo B iHtepBanmt +27 °C +
+66 °C y BIAKpUTOMY THUIJII.

OxkpiM TeMmmepaTypu crHajaxyBaHHS JUIsl XapaKTepHcC-
TUKW MOXKEKOHEOE3MEUYHOCT] OPraHIYHOI PEYOBUHHU BUKO-
PUCTOBYIOTh TAaKOXX 3HAUYCHHS TeMIlepaTypu camocna-
JIJAXHEHHS — MIHIMaJIbHOI TeMIEpaTypH, MPpHU K BUHUKAE
MOJIyMEHEBE TOPiHHSA PEYOBUHU 0O€3 y4acTi CTOPOHHBOTO
IpKepena 3anaatoBaHHs ( BUHUKAE 32 PaXyHOK 30UIbIICHHS
IMIBUAKOCTI €K30TepMiyHUX peakiii). Camocnanaxyroui
PEUOBMHHU 3a 3BUYAHHMX YMOB — JDKEPEIO IOXKEKHOI
HeOe3neKu Mij] yac ix 30epiraHHs.
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TOKCHYHICTD, MOKEKHA TAa BUOYX0OBA
He0e3MEeYHICTh OPraHIYHUX PO3YUHHUKIB,
peareHTiB

Bubuparoun i BUKOHAHHS pPOOOTHM  OpraHivyHi
PO3UMHHUKH, HEOOXITHO KepyBaTHUCS JaHUMHM TMPO iX
TOKCUYHICTb, MOXKEKHY Ta BUOYXOBY HEOE3IE€UHICTh, a Y
pa3l HEOOXIJHOCTI BUKOPUCTAHHS KOHKPETHOTO PO3YMH-
HUKa a00 peareHTa BpaxOBYBaTH IIl JaHl IijJ 4Yac BHUKO-
HaHHS CUHTE3Y UM JOCIIY.

MakcuMaibHO AONYCTHMI KIJIBLKOCTI iHAMBIZyaJb-
Hux JICP B maboparopii (100081 103 30epiranus — [1/13),
AKI MOXYTb CTBOPUTH BHOYXOHEOE3NEYHY KOHIICHTPAIlIIO
napiB JiabopaTopii OpraHidyHOr0 CUHTE3y Yy pasi aBapiiiHUX
cuTyaliil (po3JauBy piAMHU, PO3OUTTS CKISTHOK a00 KOJO 3
JICP Tomio) HaBeeH1 B Ta0aulll 1 — po3paxyHKoOBI.

[lixcTaBa niist mnpuBeACH1 B TAOIUIIL TaHUX JOOOBUX 703
30epiraHHs — PO3paxXyHKH BUKOHaHI Kadeaporw OXOpPOHU
npaui MXTI im. JI.I. MeHeneeBa, B OCHOBY SIKMX ITOKJIa-
J€HO METOAWKY BIJHECEHHS 10 KaTeropii BUPOOHUIITB
XIMIYHOT MPOMUCIIOBOCTI 3 BUOYXOBOi, BUOYXOIOKEKHOT i
MOXKEeXKHOI HeOe3neku y BiamoBigHocTi 1o ,,CHUII I1-90-
817, ysromxenoi 13 I'YIIB MBC CPCP 27.11.73 Ne
7/6/4025, T'ocmicekrexuariasimom CPCP 4.12.73 Ne 10-
13/55 Tta 3arBepmxenoi Minximnpomom CPCP 6.12.73, a
Takox Ilepelniky craHgapTHUX 3HAYCHb KiacudiKaIliiHUX
MOKA3HUKIB TOXEXKHOI HEOE3MEKH PEYOBUH, PO3POOIIEHOI
crmiBpooiTHUKamMu BH/IIIIb CPCP # y3romxkenoi 3 I'YIIb
MBC CPCP 20.09.75.
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YMOBH 1JISl PO3PAXYHKY:

— Temmnepatypa nositpsa — 20 °C;

— arMocdepHuil Tuck — 760 MM pT. CT.;

— yac BunaproBanHs JICP — 15 xBunuH;

— IMIBUJKICTh PyXY MOBITPA y NpuminieHHi — 0,5 m/cex;

— 20 % o00’emMy mpUMIIIEHHSI 3alHITO YCTaTKyBaHHSIM
(cTomu, ceidu, mTpUIIAAM TOLIO);

— 00’eM mpuMiilleHHs (YMOBHO JJISI HbOTO0 PO3PAXyH-
Ky — cepeaHiil 00’em mabopaTtopiii [Jid 3aHITh 3 TPYIOIO
cTyaeHTiB) —~200 M.

Tadauuss 1. TokcuuHICTb, MOXEXKHA Ta BUOYXOBa
HEOE3IEUHICTh  OpPraHidYHUX PO3YMHHHUKIB 1  PIAKHX
peareHTiB

No | HaiimenyBanns | [I H KMB, Tom | Tews | Teer | A3,
n/ | Jerkocrnana- I | M % 00 °C °C | °C b
q XyH04oi K, C, (Ha
pinunu (JICP) | mr/ | % 200
M | 00. M’
1 2 3 4 5 6 7 8 9
1 | Akpouein 02 |28 | 2,831 52,7 — 1234 | 0,40
17.8
2 | Aminanerar 100 | 1,0 | 1,1-7,8 | 149,2 | 25 27,2
3 | AnioBuii 2 | 25| 2,5-18 96,9 21 | 378 | 5,24
CIUPT
4 | Aneron 2,2 129-128 | 56,2 | —18 0,54
5 | benzon 5 | 1,43 1,4-7,1 80,1 | —-12 | 534 | 1,36
6 | bpombenson 3 0,5 156,1 | 30 | 545 | 11,4
7 | 1-bytanon 10 | 1,7 | 1,8-12 117,5 | 34 | 345 | 18,8
8 | I'excan 1,2 | 1,1-6,7 | 6895 | —-18 | 234 | 0,7
9 |Tl'entan 1,1 | 1,1-6,0 98,4 —4 | 223 | 3,12
10 | Tigpasun 0,1 | 4,7 113,5 | 38 11,8
11 | dexamin 0,7-4,9 | 185,5m | 58 |250
(mpanc/yuc) 194,6y
12 | lexan 0,6 | 0,655 | 174,1 | 46 | 208 | 63,5
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[TponosxenHs Tadui 1.

1 2 3 4 5 6 7 8 9
13 | JluBiHLIOBUI 2,0 | 1,727 39 -30 | 360 | 0,21
edip
14 | 2,2-lumetun- | 100 | 1,8 1,8-8 82,9
IPOTIAHOJI
15 | Iumerwi- 10 | 2,3 | 2,2-15,2 153 58 50,5
dbopmamin
16 | 1,2-Jluxmnop- 46 | 6,2-16,9 | 83,5 12 | 413 | 4,8
eTaH
17 | (2-MeTun- 1,3 | 1,3-7,6 -52 427 | 0,18
OyTaH)
18 | [3onpen 40 | 1,6 | 1,7-11,5| 34,07 | 48 0,14
19 | Kymon 0,8 | 0,88-6,5| 1524 | 36 14,1
20 | Kcmnonu 50 | 1,0 | 3,0-76 138- 25 9,22
144
21 | Meranon 5 6,0 | 6,7-36,5 | 64,5 8 2,76
22 | Metuneru- 200 | 1,9 | 1,97-10 79,6 -6 1,67
KETOH
23 | Honan 0,8 0,8— 150,8 | 31 | 206 | 25,3
24 | OkxTan 0,84 | 0,95-6,5 | 125,77 | 14 | 220 | 9,83
25 | Ilentan 1,4 36,1 | —44 | 287 | 0,22
26 | 1-IlenTanon 10 1,2-10 138 51 | 300
27 | [lipunun 1,0 115,3 20 7,10
28 | 1-Ilpomanon 2,3 | 2,1-13,5 | 97,2 23 | 371 | 8,15
29 | 2-ITponanon 980 | 2,2 2,23— 82,4 13 3,42
30 | Ckunugap 0,8 150- 30 | 254 | 13,4
170 -
300
31 | Ctupon 5 1,0 | 1,1-52 | 1452 | 31 15,9
32 | Terpariapo- 1,7 1,84— 65,6- | -16 | 250 | 0,80
dbypan 11,8 65,8
33 | Tonyon 50 | 1,3 | 1,3-6,7 | 110,6 4 3,57
34 | 2,2,4-Tpume- 0,951 0,95-6,0 | 99,2 -9 1430
THJIIIEHTaH
35 | Yaiit-cripur 0,6 165- 30 17,6
170
36 | OuroBa 5 3,3 | 3,3-22 118,1 | 38 | 454 | 15,3
KHCJI0Ta
37 | Our. ampaerin 5 3,97-57 | 20,2
38 | Our. anriipuj 1399 | 40 | 389
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ITponosxenHs Tadmauii 1

1 2 3 4 5 6 7 8 9
39 | XnopOenson 50 | 1,3 | 1,3-7,1 132 28 11,7
40 | [luknorekcax 80 | 1,2 80,5 | —18 0,94
41 | ETun6enson 1 09 | 09-3,9 | 1362 | 24 9,14
42 | ETnnosuit 100 | 3,6 | 3,3-19 78,4 13 | 423 | 2,90

CIIAPT 0
43 | ErunoBuii edip | 300 | 1,7 | 1,948 34,5 | 43| 180 | 0,21

Hpumitka: HMC — HrxHS MeXa ClTIATaXHEHHS;

KMB — kon1ieHTparliiii Mexi BUOYXOBOCTI;

Tun — TEMIIEpPATypa KUIIIHHS;

T — TemnepaTypa craJlaxHeHHS;

T — TemnepaTypa cacocnalaxHEeHHS;

JIJ13 — nmoboBa no3a 30epiraHHs — KinbkicTh ojHiei JICP B
npumitenni 06’emom 200 M° (s 36epiraHHs B ceiidi 1abopa-
Topii). Jomyctuma kinbkicts JICP (J1ierkocmajiaxyrdoi pe4oBu-
HM; JIETKO3aMMMCTOI PEUYOBMHHU) y NPUMIIICHHI pPO3paxoBaHa 3a
YMOBHU HAsIBHOCT1 B J1aOopatopii TIIBKU OJHIET OpraHIvYHOI peyo-
BUHU (CyMIIIII).
VY pasi omHO4YACHOTO CyMICHOrO 30epiraHHs B JlabopaTopii
nekibkox (N) BuaiB JICP inauBiayansna JIJ13 xkoxuHo1 JICP 3Men-
myerbes B N pas.

IIpaBu/ia BUKOPUCTAHHA JIETKOCIAJIAXYOYUX PIIAUH

1. Cxustrku 3 JICP nosunni IOCTIMHO 3naxoautHcs y

cerdi.

2. ITpu BukopucranHi onHiei 13 JICP:
- JIiCTaTH CKJISHKY 3 1000BOI0 KiabKicTO JICP i3
ceiida Ta 3aKkpuTH cer;

- BUIIUTH Y MIpHUN TOCYJ HEOOXIJIHY KUIbKICTh
JICP (po0OOTy BHKOHYBaTH Ha HalOJM>KYOMY J10

ceiida 1adopaTOpHOMY CTOJ);
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- noBepHyTH y ceid 3amumku JICP ta 3akputu
cerd;

- 3 BUKOHAHHSM BUMOT MPOTHUIIOXKEKHOI O€3IMeKu
BUKOPHUCTATH B34TY 11 pobdotu JICP.

3.V pasi posmuBy JICP tpe6a HETAWHO 3acunaru
MICKOM MICIIE PO3JIUBY, 310paTH B YMaKOBKY CYyMIIII
nicky 1 JICP Ta mnepemaru ynakoBky HJIT mns
yTUJI13a1l1].

4. ITpu 3aropaHHi OpraHigyHOTO PO3UYMHHHUKA (Y 3aIexK-
HOCTI B1J] KUIbKOCTI P1IMHU) MIPOBECTH MTPOTUTIOXKEKH1
3aXO0/IH:

- MOTPIOHO HEraHO 3aKPUTH 3arajibHi Ta3o0BI
KpaHH, BUMKHYTH PyOMJIBHUKH €JIeKTPOMEPEKi,
3aKPUTU BUTSKHI adu, HEralHO 3BEPHYTHUCS 110
JIOTIOMOTY J10 BHKJIajJa4a Ta BXKUTU 3aXOJH 111010
JIIKB1Iamii BOTHIO;

- HerailiHoO 3acurarTu MicKoM abo

- HaKpUTH MPOTHUIIOKEKHOIO KOBIPOIO a00

- BUKOPUCTATH BOTHEracHUK (SIK MpaBWiO, TpHU
BUKOpUCTaHH1 [[/[3 pO3YMHHUKIB 1 BUKOHAHHI
HaBEJCHUX IMPaBWJI BKa3aHUX 3ac001B JOCTaTHBHO
JUIS CAMOCTIMHOT JIIKBIJIALI1T 3aTOPSIHHS).

KO0 BUHMKIIA TMOXKEXKHO HeOe3NeuHa CHUTyallis, SKY
HEMOKJIMBO JIIKBIJIyBaTH CaAMOCTIMHO, MOTPIOHO IMIBUIKO i
OpTraHi30BaHO 3aJTUIINTH JJa0OPATOPI0, BUKIUKATH MOKEXK-
HY OXOPOHY, BHUBECTH MOTEPHUIMX Ta HaAATH iM IEpIIy
MEJIUYHY JIOMOMOTY 1 0 MPUOYTTS MOXKEKHOI OXOPOHHU
PO3CYNIUBO CHPUATH OOPOTHO1 3 BOTHEM HAasIBHUMU 3aCO-
0aMM TOXKEKEraciHHS, He HapaXKarouHlCh Ha HEOE3MEKYy.
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Ilepma MmeaguyHa JOMOMOra y pa3i HelllIaCHUX BUNAIKIB

KoxeH, XTo mpaitoe B j1adopaTopli, HOBUHEH YMITH
HaJlaBaTU MEpIIy MEIUYHY JOMOMOTY IMOTEPHiIoOMYy Bif
HEII[ACHOTO BUIIAJIKY.

1. ¥V pa3i XiMIYHMX OIIKIB KHCJIOTaMH, HEOOXiJAHO
IIBUJIKO BUJAJIUTU 3 YPAKEHOTO MICIS KUCIOTY, TPOMUTH
BEJIMKOIO KUIBKICTIO MPOTOYHOI BOJU, a MOTIM — CJIA0KUM
PO3UMHOM HEUTpaIi3ylouoi pedYOBUHU (HANpUKiIam, 2-5
%-M PO3UMHOM COJM).

2. Y pa3i mnonagaHHs KHUCJIOT B 04Yl, Tpeba HEranHO
NPOMUTH TPOTOYHOIO BOJOI0, a MOTIM — 1-3 %-M po3-
YUHOM T1JIpOKapOOHATy HATPIIO.

3. ¥V pasi XiMIYHHX OITIKIB JIyTraMH, HEOOX1HO IIBUJIKO
MPOMHUTH BEJIIMKOI KIUIBKICTIO BOAHM, a IMOTIM CJIa0OKUM
HEUTPATI3yIOYUM pO3YMHOM (Hampukiaa, 1-2 %-m po3uu-
HOM OITOBOI 200 2 %-M pOo34MHOM OOPHOI KMCJIOTH).

4.V pas3i nonagaHHs JIyriB B 04i, MOTPIOHO HEranHoO
MPOMUTH iX POTOYHOIO BOJIOIO, & MOTIM HEUTPaTI3yIOurUM
po3unHoM (Hampukiag, 1-2 %-m po3unHOM OOpPHOI KHC-
JOTH).

5.V pa3i TemjaoBUX OMIKiB MIKIPU, HEOOX1JHO OUUCTUTH
MICII€ OITIKY BiJl 00ropuioro ojasry, oopobutu oOrmedeHe
Mmicie cnupToM abo 5 %-M po3unHOM TaHiHY B 40 %-My
CIIUPTI, 3Ma3aTd 3aco0aMM BiJ OMiKiB a00 BiAMOBIIHUM
aepo30JieM, SIKIIO iX HEMae — Tpeba 3MOYUTH OIIK PO3UH-
HOM KMnQO,4 Ta HaKJIACTH CTEPUIIBHUNA TAMIIOH.

6. Y pasi noTparsisiHHs OpOMHOM BOJY Ha TIJI0 MOTEP-
NJIOro0 MOTPIOHO HETailHO, 3 METOK HeUTpaiizalii opomy,
BpakeHe Micie 00poOuTH 5%-M PO3UMHOM Tiocyiabdary
HaTPIIO.
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7. Y pa3i omikiB (PEHOJOM YpPaKE€HY AUISHKY IIKIpU
OpPOTEPTH TJILEPUHOM JI0 BIJHOBJICHHS ii MPUPOTHOTO
KOJIbOPY, HEWTpaNII3yBaTH 3AJIMIIKH CJIA0MM PO3YMHOM
COAM Ta MPOMUTHU BOJOI0, HAKJIACTU TaMIIOH, 3MOYECHUU
[ITIEPHUHOM.

8. V pa3l oTpyeHHS Ta30MOJIOHMMU PEYOBUHAMU
HEOOX1JJHO 3a0€3EUUTH MOTEPHIJIOMY CBIXKE MOBITPS 1 JisI-
TH Yy BIAMOBIAHOCTI JI0 TPaBWJI AETOKCUKAIlT IIUX PEUYOBUH.

9. V pa3i BpaXeHHsI €eKTPUUYHUM CTPYMOM MHOTPIOHO
HEralHO BUMKHYTH CHJIOBY €JIEKTPOMEpEXYy ado, SIKIIO
HEOOX1IHO, 3BUIBHUTH IIOTEPHIIOr0 Bl JAOTHKAHHS [10
CJICKTPONIPOBOAKA YW EJICKTPUUYHUX TPHUIAIIB, BHUKOPHUC-
TOBYIOUM €JICKTPOI30JII0BAIbHI IPEAMETH, 3a0e3MeUuTU
NOTEPMHIJIOMY IUIKOBUTHH CIIOKIM Ta JOCTYI CBIXKOTO IO-
BITPS, @ Y BaXXKUX BUIMAJKax (MIPUINUHECHHS NHUXaHHSA a0o
CEpLEBOI AISTIBHOCTI) — 3aCTOCYBaTH IITy4YHE AUXAHHS a00
HENPAMUAMN MACaxX CEpIIA.

10. ¥V pa3i nopiziB CKJIOM MOTPIOHO OOEpex HO BUA-
JUTH TIHIIETOM CKAJIKU CKJIa, MPOMUTH paHy 3 %-M po3-
YUHOM TEPEKUCY BOAHIO, 3Ma3aTU HABKOJO TOPi3y 5 %-M
PO3YMHOM HOJy, HAKJIIACTA CTEPUWIbHY IMOB’A3KYy. SKIO
CHJIbHA KpOBOTE€Ya — HEOOXIJHO HAaKJIaCTh JIKIYT,
OPUKPINUBIIMA 3allMCKy 13 3a3HAYCHHSAM 4Yacy Moro
HaKJIaIaHHS.
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1.2 MeToau eKCIepUMEHTAJIbLHOI P000TH

B JiladopaTopii OpraHiyHol ximii

1.2.1 XiMiyHU#A NOCYX TA JOMOMIXKHI IPUCTPOIL

B JIa0OpaTopii OPraHiyHOro CUHHTE3y

VY nmabopartopii OpraHivHOTO CUHTE3y BUKOPHUCTOBYIOThH
npoOipKHu, KOJIOU, XOJOIUIBbHUKU, AehIerMaTopu, pi3HO-
MaHITH1 3’€JHYBaJbH1 €JIEMECHTH, CKJISIHKH, YalllKH, JIHKA
(XiM14H1 J1a0OpaTOpHi, (PUIBLTPIBHI, KPAIUIMHHI Ta JUIAIb-
H1), €KCUKATOPH, BUMIPIOBAJILHUM MOCY]T (MEH3YPKH, BUMi-
pIOBaJIbHI IWJIHJPH, MINETKU Ta 1H.), MIIIAJIKHA, TEPMO-
METPU Ta MPUCTPOI JJI1 TPUMAHHS Ta 3aKpIIJICHHS J1a0o-
paTOpPHUX TPHUJIAJIB — IITATUBU M TpuMadl Jyisi TPoOipoK,
71a00paToOpHI MITaTUBH 13 HA0OPOM KOMILJIEKTIBOK — 3aTHC-
kadamMu (MyQdTamu), KUIbLSAMHU Ta TpUMadaMH (JIarKaMH).
YacTuHy XIMIYHOTO MOCYAY, SIKHH BUKOPHUCTOBYIOTH Y Jia-
Ooparopisix, HaBegeHo Ha puc. 1-10. XimiuHuil mocyn
HalyacTilie BUTOTOBISIOTH 31 CKJa abo dapdopy, a1
O0COOJIMBUX IIIJIEH — 13 KBapily, Te(PJIOHY Ta 1HIIUX Mare-
pianiB. CKJIO € OJHUM 13 OCHOBHMX KOHCTPYKIIHHUX Ma-
TeplalliB JJisl BUTOTOBJICHHS JabopaTopHOro nocyay. Taki
HOro sKOCTI, SIK BHCOKa KOpO3iilHAa CTIMKICTh, TEpPMIYHA
CTIMKICTb, TBEPJICTh, IJAJIKICTh, MPO30PICTh, — 3aJ0BOJIb-
HSAIOTHh OUTBIIICTh BUMOT JI0 XIMIYHOTO Tnocyay. as nado-
pPaTOPHOTO MOCYy BUKOPUCTOBYIOTH CKJIO PI3HUX MapOK —
TEPMIYHOCTINKE (TIpEeKC, OOPOCUIIIKATHE Ta 1H.), TEPMO-
XIMIYHOCTIWKE, XIMIYHOCTIHKE, $SIKI BUTPUMYIOTh KOJH-
BaHHS TeMIeparypu Oe3 pyWHYBaHHS (TEPMOCTIHKICTB)
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BiamoBimHO B 265-250; 190 Tta 120 °C. 3amexHO BIf
XapakTepy 3A1MCHIOBAHOI omepailii BUKOPUCTOBYIOTh IO-
CyJ 31 CKJIa TOTO Yu 1HIIOTO TUNy. CKISIHUHN MOCY]T CTIMKUA
710 BIUIMBY OLIBIIOCTI XIMIYHUX PEAreHTIB, JIETKO MHUETHCS
1, 1110 0COOJMBO 1IIHHE, Mpo3opuil. BogHouyac CKISTHHI T10-
CyJl HE MOKHA BUKOPHUCTOBYBATH MpPalO0uu 3 PTOPUIHOIO
(m1aBUKOBOIO) 1 ocaTHOIO KUCIOTaMU Ta PO3IJIABICHUM
JyTOM, y HbOMY HE MOJKHA HarpiBaTH KOHIIEHTPOBaHI
po3unHu JyriB. JlJIs BUpOOHMIITBA PTYTHUX Ta PIAUHHUX
TEPMOMETPIB BUKOPUCTOBYIOThH CHEIIaJIbHE TEPMOMETPUY-
HE CKJIO, SIKE MAa€ MIHIMaJIbHI TE€PMIYHI 3MIHHM Ta Majo
MIJIIA€ThCA CTApIHHIO Bij 4yacy Ta il TeMmIeparypu 3 Bij-
MOBIIHOIO A0 BUKOPUCTaHHS TepMocCTilkicTio — 250; 120
ta 100 °C.

Jlnst 30upaHHs NPWIAAIB PpaHINIE BUKOPUCTOBYBAIU
T'YMOBI Ta KOPKOBI MPOOKU Pi3HUX PO3MIPIB, a TEHEp Hail-
4acTillle BUKOPUCTOBYIOTh CKJISIHMM TOCYJd 31 CTaHAapT-
HAMM KOHYCHUMH (HOpPMaJbHUMH) B3a€EMHO3aMIHHUMU
npuTEepTUMHU a00 HEe NUTIHOBAHUMHU TIJIAJIKUMHU ILTiamu,
K1 BUTOTOBJICHI METOJIOM Tapsiyoro KajaiOpyBaHHS — MOJI-
nipyBaHHsIM, — My(pTamu Ta kepHamu. IlepeBaroro ocran-
HIX € T€, 1110 BOHM MaloTh OUIbIIY MEXaHIYHY MIIHICTb, HE
3aKJIMHIOIOTH Ta JIETKO MOXYTh OyTH PO3’€HAHI, Maike HE
3a0pyTHIOIOTHCS, 1X MOYXHA BUKOPUCTOBYBATHU 0€3 3Ma3KH,
BOHM MPO30p1, B3a€EMO3aMiHHI. 3 JOMOMOIOI MOCYIy 3
HOPMAJIbHUMH KOHYCHUMHM IHUTi()aMyd MOXKHA IIBUIKO M
HaJIAHO 30UpaTh Pi3HI NpWIAaAU 13 OOMEXKEHOro Habopy
JeTaliei, a B pa3l moTpeOr MOXKYTh 3aMIHSITUCS TIJIbKU T1O-
IIKOJIP)KEH1 a00 HEenmoTpiOHI. 3a OCHOBY HOPMAJIBHOTO IILTi-
¢a OyB BuOpaHuUM 3pi3aHMil KOHYC 3 KOHYycHicTio 1:10.
HopmanbHi 1ty xapakTepu3yroThCs 30BHIIIHIM JllaMeT-
poM (BHYTpIlIHI 1UTI(DH) 1 BHYTPILIHIM J1aMETPOM (30BHI-
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HI nuUtigu) — MK aiamerpamMu HaiOuibiuM D 1 HaiiMeH-
muM d Ta Bucotoro H MOBUHHO BUKOHYBATHUCS BIJTHOIIIECH-
Ha (D — d)/H = 1/10. Y kpainax CH/] BunyckaroTh KOHyCH
31 nutigosanorw (KII) 1 wenutidhoranoro (KH) moepxHero
YOTHUPHOX PpsAAiB 3 pizHOI BHCOTO H. TOYHICTH KOHYCIB
3QJICKUTh BIJI TOYHOCTI KajiOpiB, 3a SIKMMH iX BHUT'OTOB-
ns110Th. HacTaBHME KOHYC KayiOpy moBuHEH OyTtu 2°51'45"
+ 15", Haioinein nommpeHi konycu 14,5/H, 29/H, 45/H Ta
60/H, ane 1ocUTh 4acTO BUKOPUCTOBYIOTh KOHYCH 3 D 5,
7, 10, 12, 19, 21, 24, 34, 40, 50, 60, 71, 85 ta 100.
BunyckaroTh TakoX TOCYJ, SIKMH Mae cepudHl, IIOCKI,
HAJTIHAPUYHI Ta BAKYyMHI IUT1(u.

[IpoGipku (puc. 1, puc. 3.1) BuUmyckarOTh pi3HOI
MICTKOCTI (6 THUIIB) Ta PI3HOTO NPU3HAYECHHS — JIst
pOBEACHHS MpoOipouHux aociiaiB (puc. 1.1 ta 1.2), nus
CTBOPCHHSI MaJIOTa0apUTHUX MPUJIAJIIB 3 BUKOPUCTAHHSAM

Puc. 1. TIpobipku:
! | — HUAIHAPUYHI 13 PO3BEPHYTUM KPaEM;
2 — MUIIHAPUYHI 0€3 BIITUHY;
3 — roctpoaoHH1 (LEeHTPUDYKHI);
4 — 31 B3a€MO3aMIHHIMHU KOHYCHUMU

V 4 M amMu

| W oW

L

rymoBux mpobok (puc. 1.1) Ta 31 B3aeMO3aMIHHUMH
nutibamu (puc. 1.4), nna uenrpudyryBanus (puc.1.3) Ta
¢ubTpyBaHHs ocagiB (puc. 3.1), KOPOTKOTEpPMIHOBOTO
30epirands npo6 (puc. 1.1 ta 1.4). Hacto npoOipku (puc.
1.3 ta 1.4) 1 ximiuHi cTtakanu (puc. 2.1) MarOTh MO3HAYKU
HaOJIMKEHOTO 00’ eMy.
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XiMI4YHI peakilii MpoBOJATh Y KOi0ax, K1 3aJIeKHO BiJl
iXHbOIO MPU3HAYCHHS BUTOTOBJIOIOTH PI3HOT GOpMHU Ta
MicTkocTl (puc. 3). Ilnockononui kondbu (puc. 3.1 ta 3.2)
NpUJATHI TIIBKK JUIsi poOOTHM B yMoOBax aTMoc(epHOro
TUCKY (JJIs1 IPUTOTYBaHHSI PO3YMHIB, JJIsi 30€piraHHs pij-
KMX PEUOBHH, SIK MpUiiMayl MiJi Yac MEPErOHKU 3a aTOM-
chepHOro THUCKY, TMIJI 4Yac IMEepEeKpUcTali3aili Ta I1HIIHUX
omepaitiif). IX He BHKOPHCTOBYIOTH Mij uyac pobOTH 3a
BUCOKUX TemIeparyp. KpyriogonHi kojOu mpu3HayeHi
JUIS 1X BUKOPHUCTAHHS B CKJIaJl PiI3HOMAHITHUX IPHJIAJIIB
(meperoHky, MNEepeKpucTaizamii, MTPOBEIACHHS XIMIYHUX
peakiiiii) B yMOBax BHUCOKOI TeMIleparypu, Jjisi poOOTH 3a
aTMOC()epHOr0 THCKYy Ta JJid POOOTH TIJI BaKyyMOM.
Konbu 3 kinpkoma ropioBuHamu (puc. 3.6-3.10) naroTh
3MOTy B MpOIECI CHUHTE3y OJHOYACHO BUKOPHCTOBYBAaTH
MIIIAIKY, TEPMOMETP, KPAIUIMHHY J1HKY TOIIIO.

1 2

Puc. 2. Ximiuni ckisiHku (1) Ta OrokcH 1J1st 3BaxKyBaHHs (2)
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Puc. 3. Kon6u: 1 — xoniuna (konb6a Epnenmeiiepa); 2 —
MJIOCKOJIOHHA; 3 — KpyriojoHHa; 4 — koyiba Keenbaans; 5 —
rOCTPOJIOHHA; 6, 7 — KPYTJIOJOHHI KOJIOU 3 JBOMA 1 TPhOMa
ropJIOBUHAMHM TMijJ KyTOM; 8a — KpYyIJIOJOHHA IS
neperonku — (komba Bropma 06e3 mwndis), 86 -—
KpyIJIOJOHHA  JJis  TeperoHku  (komba  Bropua 13
CTaHAapTHUMHU muIidamMu); 9 — rocTpoJOHHA KOjJOa s
neperoHku B Bakyymi (konba Knsitzena); 10 — kos0a
PaBOpPCKOro
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HaiiBaxxiuBin 3’e€qHyBajbHI CJIEMEHTH (puc. 4):
nepexoau (puc. 4.1), nBoporuid Ta Tpuporuid opirocu
(puc. 4.4), nacaaku (puc. 4.5a — Bropua; puc. 4.50 —
Knsiizena) 7ar0Th 3MOTYy CTBOPIHOBATH HEOOXI1JIHI JJIsl XIM14-
HOTI'O MIPOIEeCY amapaTv, KOMOIHYHOYH iX 3 OJHO-, ABO- Ta
TPUTOPJI1 KOJIOAMH.

s KoHjaeHcalli ¥ OXOJOJKEHHs IapiB OpraHidyHHUX
PEUYOBHMH IIiJI Yac XIMIYHMX MEPETBOPEHb Y BIAMOBIIHUX
npuiaagax BHUKOPHUCTOBYIOTh PI3HOMAaHITHI J1aDOpaTopHi
CKJISTHI XOJIOJIMJIbHUKHK 3 TOBITPSIHUM a00 BOJSHUM OXO-
nomxkeHHsM (puc. S5). IloBitpsiHl xonoawnbHUkU (puc. S.la
Ta 5.10) BUKOPHUCTOBYIOTHCS ISl TEPETOHKM BHCOKOKHUII-
nsunx (moHana 160 °C) piauH, a 1HOAI y CKJIaAl OpuiIajiB

P

Puc. 4. HalipaxxuBinii 3’€1HyBaJibH1 €JIE€MEHTH:
1 — nmepexoau; 2 — anonxi; 3 — TpyOKH 3’ €HYBaJIbHI; 4 —
ABOpOTMN Ta Tpuporuil ¢dopmrocu; 5 — Hacaakd (a —
Biopia; 0 — Knsiizena)
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Puc. 5. XonoaunpHukH (a — mij TyMoBY a0o IpoOKy; 0 — 3
B3a€MHO3aMIHHUMU 1uTipamu): 1 — noBITpsiHMIA; 2 — 13 TIps-
MO0 TpyOkoto (JI10uxa); 3 — KyJabKOBHil; 4 — CHIpAIbHUN
(3miioBHKOBHI); 5 — JliMpoTa; 6 — neduermarop

JUIsL 3TYIIEHHS MapiB, K 3BOPOTHI. ATEHT OXOJOKCHHS —
HABKOJIMIIIHE MOBITPA. XOJOJWIbHUKHU 3 BOJSIHUM OXOJOJ-
KEHHSM BIAPI3HAIOTHCA BIJ MOBITPSHUX HASBHICTIO MO-
POKHUH 200 TPYOOK BOASHOI OOOJOHKH 3 I1JIBOJIOM Ta BiJI-
BOJIOM AareHTa OXOJIOJKEHHS (BOAM) ISl OXOJOJKEHHS
napiB. BojasiHe OXOJOMKEHHSI 3aCTOCOBYIOTh MJIsI KOHJIE-
callii mapiB, III0 YTBOPIOKOTHCS B peaKIIiHIN K0J101, a00 i
yac MEPEroHKH PEYOBHH, SKI KUIUIATH Hmkue 160 °C,
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npuuoMy B 1HTepBai Temnepatyp 120-160 °C Boma mo-
BUHHA OyTU HENMpoTOYHA, a Hk4ue Bix 120 °C — mportou-
Ha. [Ipu nbomMy, HU3XITHUN XOJOJUIBHUK — XOJOIUIBLHUK
JIi0ixa (puc. 5.2) BUKOPUCTOBYETHCS B Pa3oM 3 aJOHKaMU
(puc. 4.2) 3Ae011p1I0T0 B MpHIagax JJs NEPEeroHKU PiauH;
KYyJbKOBUH (pHC. 5.3), 1110 Ma€ OUIbITY, TOPIBHSHO 3 IOTIe-
pEIHIM, TOBEPXHIO OXOJIOJKEHHSA, Ta CHIpajJbHUM (puC.
5.4) 1 limporta (puc. 5.5) — K 3BOpOTHI MiJ] YaC KU ATIHHS
piauH; aediaermatopu (puc. 5.6), [Ki, MO CyTi, € OUIBII
¢(DEeKTUBHUMU TOBITPSIHUMU XOJOAUIBHUKAMHU, CIIY>KATh
U1t OUTBII PETEIBLHOr0 MOALTY (DpaKiiil CyMilll PeYOBUH
niJl 4yac ix nmoapioHeHoro ((ppakiiiHOro) po3roHy, BUKO-
PUCTOBYIOTHCS Il TIEPETOHKH BHCOKOKHIUISYMX (ITOHA]
160 °C), ane cTiikux 10 Aii TeMOepaTryp, piiuH, a 1HOJ1 y
CKJIaJl MpUIaIB s 3TYIICHHS TapiB.

ToBcToCTiHHI KOJI0M (k010U byH3eHa), mpoOipku 3
OOKOBUM BiIBOJIOM (puC. 6.1) Ta dinbTpiBHI JiHKHU (HUIBT-
pu CKJIsiHI opucTi — puc. 7.2 1 hapdopoBi HyHU-DUIBTPU —
puc. 7.3) npusHaueHi sl GUIBTPYBaHHS Ta MPOMHUBAHHS
ocaZlB Ha (QUIbTpyBaJIbHOMY Tanepi, (UIbTPYBAILHOMY
MOJOTHI 3 0ABOBHSIHOI a00 CKJISIHOI HUTKH II1JT BAaKyyMOM
10 10 mm pt. cT. Jlifiku 31 ckiasHUM (piabTpom (puc. 7.2)
BUKOPUCTOBYIOTh i1 (DUIBTPYBaHHS arpeCUBHUX PIJIuH,
K1 pyHHYIOTh (PUIBTPH 13 LIETIOTO3H.

XimiuHi ckigHKH (puc. 2.1a—2.10) mpuszHaueHi s
M1JICOTOBKK PO3YMHIB y JAa0OpaTOPHUX yMOBax, (QuUIbTPY-
BaHHS Ta BUINAPIOBaHHS BOJHMX PO34MHIB. [HOMI B XiMid-
HUX CKJISTHKaX MOXXKHa MPOBECTH XIMIYHI peakiili, 0coo-
JIMBO, KOJIU MalOTh CIIPaBy 3 BOJHHMH PO3YMHAMH pPEUO-
BHUH, y TPOIECI peakilii YTBOPIOEThCA T'YCTHH OCall, SKUM
Ba)XXKO BHOMpATH Mij 4Yac MOJAJbIIMX OMepalliii, CKIaaoBi
XIMIYHOI peakilli He BOrHEHEOEe3IEeUH1 Ta HE MAIOTh 3aMaxy.
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CKIISHKHU U1 3BaXXKyBaHHS a00 OrokcH (pucC. 2.2) BUKOPHC-
TOBYIOTh 3J€01IbIIOTO JUIsi 3BaXXYBaHHS Ta 30epiraHHs
JETKUX, TITPOCKOMIYHUX Ta JIETKO OKHUCIIOBAHUX KHUCHEM
MOBITPSl PEYOBHUH.

1 2

Puc. 6. IIpoGipka (1) Ta TOBCTOCTIHHA KO0JI0a 3 TyOyCcOM
(2) s puTbTpyBaHHSA i BakyyMoM (kosi0a byH3eHa)

=

Puc. 7. Jlitiku: 1 — naGoparopHa (xiMiuHa); 2— pinbTpyroya
3 BIIASTHUM CKJISTHUM (UIBTPOM; 3 — KepaMiyHa
(bapdoposa) niiika broxHepa

Yamku 1151 XiM1K0-J1abopatopHux poOiT (puc. 8), BU-
roTOBJIEHI 31 CcKJla abo ¢apdopy, BUKOPUCTOBYIOTH s
BUMAPIOBAHHS, KpUCTaji3allli 3 BUIAPIOBAHHSAM, CYIIiHHS
Ta JEeSIKUX 1HIIUX OIepalrii.
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Puc. 8. Yamku j1s1 XIMIKO-1a00paTOpHUX POOIT (CKIISIHI
a60 hapdoposi)

XiMm14H1 1TabopaTopHi Jikku (puc. 7.1) npusHadeH1 s
HaJIMBAaHHS PIJUH Yy TOCYJ 3 BY3bKOIO IIMMKOIO, a TaKOX
U1 (QUIBTPYBaHHS 3a JOMOMOIOIO0 TarnepoBoro ¢GuibTpa,
BapiaHTH BUTOTOBJIEHHS SIKOTO MOKa3aHo Ha puc. 9 ta 10.

N v

Puc. 9. BuroroBieHHs gpiabTpa

A DD

Puc. 10. BurotoBiieHHs ckjiagdaToro GuibTpa

J1nunbH1 Ta KpamneibHl JiiKy (puc. 11) KOHCTpYKIIHHO
CXOXl1, aje KpalejbHl 3BHYAlHO MaloTh OUIbII JOBTY
TPYyOKY, KpaH pO3MIIIIEeHO O€3MocepeIHbO Mijl pe3epByapoM
1 iX MicTKicTh He nepeBuinye 0,5 mitpa. KpanenabHi Jiiku
BUKOPUCTOBYIOThH JJIsl PETYJIbOBAHOTO J10JIJaBaHHS XIMIYHUX
CKJIQJIOBUX Y pPEaKIIiHy KOJIOy B XOJll MPOBEACHHS CHUH-
Te3y, a IUIMIbHI — JUIS MOJUTY CYMIIIl PiAWH, IO HE
3MIITYIOTBCS 200 3MIIIYIOTHCSI YaCTKOBO, ITiJ] Yac OYHILEH-
HS PEYOBUH Ta €KCTpAaryBaHHS.
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Puc. 11. KpanenbHi Ta AUIAIbHI JIAKH

Jlinst  Ounblioi  €pEeKTUBHOCTI  XIMIYHHUX — PEaKIii
(oTpuMaHHSI OJHOPITHUX CyMIlIEH, IHTeHCU(DIKAIlll TEeTI0-
Ta MacoOOOMIHY TOIIO) 3aCTOCOBYIOTH HepeMilllyBAHHSA
peakIiHUX CyMIIIe 3 BHKOPUCTAHHSM CKIISIHUX a0o
Te(JIOHOBUX MiAJOK pi3HUX TUMmiB (puc. 12.1) Ta
3aTBOPIB A0 HUX (puc. 12.2). Y piniuHHUX 3aTBOpax sK 3a-
NYpaKyy pIIMHY BUKOPHUCTOBYIOTH TUIIEPHUH, CUIIIKOHOBY
OJINBY, MiHEpaJbHE MACTUJIO a00 PTyTh. MiIIAJIKy MPUBO-
JISTh y PyX BIJ €JIEKTPOMOTOPY, 3 €IHAHOTO 3 HEK 3a
JIOTIOMOTOI0 TYMOBOi TpyOku. 3apa3 Jejajiai 4YacTiiie
BUKOPUCTOBYIOTh MarHiTHI MIIIaJIKA P13HOTO THUITY, aKTHB-
HUW TIepEeMINIyBAIbHUN €IEMEHT SKHX 3HaXOJIWUThCS B
peaKiiiHiii K001, a pyIIHOK CHJIOK BHCTYIA€ MAarHir,
110 pO3TaIllIOBAHUN 30BHI.

Soshc Al

Puc. 12. Tunu mimanok (1) Ta 3aTBOpIB 151 Mitayiok (2)
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HarpiBanHs peakiiiiHoi cyMillli, SIK MPaBUIO, MPOBO-

Taboauusa 2. OX010/1Ky041 CyMiln

ISTh Ha EJEKTPOIUIMTKAX abo0 CHellaibHUX KoJOOHarpi-
Bayax, Ha CiTKax (3 a30ecToBMM a0O 1HIIMM HETOPHOYUM,
TEPMOCTINKUM TOKPUTTSIM) 3 BHUKOPHUCTAHHSIM Ta30BOIO
nanpHuka (byHzena abo Tekie), Ha OaHSIX — MOBITPSHUX,
NapOBHX, BOJISIHUX, BOJHOCOJIEBUX, MIIIIEPUHOBUX, CUIIIKO-
HOBHMX, MACJISIHUX, COJICBUX, METAJICBUX 3 BUKOPUCTAHHSIM
JIETKOIUIaBKUX CIUIaBiB Byna (BICMyT—CBHUHEIb—OJIOBO B
criBBigHOmeHH 4 : 2 : 1 3 t,; = 71 °C), Po3ze (BicMyT—
CBUHEIb—0JI0BO B criBBigHOMIEeHHT 9 : 1 : 1 3t,;, =94°C) Ta
€BTEKTUYHY CYMIII CBUHIIIO i 0J10Ba (y CIIBBITHOLICHH]

Komnonentu cymimieit | CroiBBigHOIIEHHsT | MiHIMaIbHA
KOMIIOHEHT TeMmrepaTrypa
cymiii, °C
1 2 3

Bonga — HAI 1: 0,85 4.7
Bona — AX 1:0,3 -5,1
Bonga — HH 1:0,75 -5,3
Boma — HTII 1:1,1 -8.,0
Boga — KX3 1:2,5 -8.,0
Jlip(cuir) — KXT® 1:0,41 -9,0
Jlin(cuir) — HTII 1:0,675 -11,0
Jlip(cHir) — KX 1:0,3 ~11,1
Boma— AX - AH 1:0,33:0,33 -12,4
Bona — AH 1:0,6 -13,6
Jlig(cuir) — AX 1:0,25 —-15,8
Jlip(cuir) — AH 1:0,6 -17,3
Jlin(cuir) — HH 1:0,75 -18,5
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[TponoBxeHHS TaOIUIIl 2

1 2 3

Jia(cuir) —-HX 1:0,36 21,2
Jig(cair) — AC 1:0,33 21,2
Jlig(cuir) — AX — AH 1:0,13:0,38 -30,7
Jlip(cuir) —-MX 1:0.27 -33,6
Jlim — HCI(0°C) 1:1 -37,0
Jip(cair ) — AH — HX 1:042:0,42 40,0
Jlip(cuir) — KX3 1,27 :0,42 -55,0

KO — eranon 72

KO — edip 77

KO — aneron —78

Komnonentu cymimeii: HAI' — Hatpiii anerat moHoriapat, AX
— amoHiit xaopua, HH — natpiit nirpar, HTII — HaTpiit Tiocynbdar
nenrariapar, KX3 — kaneuii xmopujg (3HeBogHenwuil), KXI' —
KaJIbIlid xjopua rekcariapar, AH — amoniit HiTpar, KX — kamii
xynopua, HX — warpiii xnopun, AC — amoniil cynbdpar, MX —
MarHii xjaopua, KO — kapoony(IV) okcum; Boaa (0 °C).

37 : 63 3 t,; = 185 °C), mimanux tomo. [HOMI HarpiBaHHS
3M1MCHIOTh 32 JIOTIOMOTOK0 €JIEKTPOIPOBIIHOTO MOKPHUTTS,
SIK€ HAaHECEHE Ha pPeakKiliiiHy KoJjoy.

OX0J10KeHHSI PEaKIIMHUX CYMIIIeH MPOBOJASTh Yy
OaHsIX 3 BUKOPUCTAHHSAM OXOJOJ/KYBaJIbHUX areHTIB — XO-
JOAHOT BOAM, CHITY, JbOAY, TBepAoro kapooH(IV) okcuny
a00 OXOJOIKYIOUHNX cyMmilien (Tadi. 2).

JlabopaTopHe yCTaTKyBaHHS, 3a JIONIOMOTOIO JIAOK
(TpumadiB), Kijiellb, 3aTUCKayiB Ta My(T, 30uparoTh Ha
1a00paTOPHUX INTATUBAX, CTAlIOHAPHUX CTEHAAX TOLIO.
Jlnst Toro, mo0 Jlanku Ta 3aTUCKa4dl MOTJM MII[HO ONupa-
THUCS Ha My(TH, OCTAHHI TMOTPIOHO 3aKPIIJIATH BIAKPUTOIO
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yacTuHO Bropy. 11100 3amo0irtu pyiHyBaHHS CKJISTHOT'O
oCyay, HEOOX1THO CIIIIKYBaTH 3a THM, 1100 Ha JIaKax Ta
3aTUCKayax OyJIM TYMOBI a00 HIKIPSIHI TPOKJIAJIKH.

Jlnst mpoOIpoK BUKOPUCTOBYIOTH IITATHBU, SIKI BHUTO-
TOBJIEHI 31 CINIaBIB aJIOMIHIIO a00 INIACTMAacH, a TaKOX
pYy4Hi TpruMayi mpoOipoK.

Jnst poOOTH 3 KPUCTAIIYHUMH PEYOBUHAMHU ITUPOKO
BUKOPHUCTOBYIOTH nocy 13 dhapdopy (dbapdoposi cTynku 3
TOBKAYMKOM, YalllKd BUITAPIOBAJIbHI, TUTJI, CKIISIHKH, IIIIIa-
TeJll, TOIIO), HETEPMOCTIMKOTr0 TOBCTOCTIHHOTO CKJIa (3BH-
YyaliHI Ta BaKyyMHI €KCUKATOpH, MPOMHMBHI Ta 3aXHUCHI
CKJITHKU P13HUX KOHCTPYKIIIH).
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1.3 OCcHOBHI NPUIOMH EKCIIEPUMEHTAIbHOIL
po0oTH B JIA00OPATOPIii OPraHivYHOr0 CUHTE3Y

1.3.1 Ileperonka 3a aTMOCEepPHOT0 TUCKY

1. IIpocra mneperonka. IIpocTy mneperoHky 3acrto-
COBYIOTh ISl TEPETOHKHU I1HAMBIAYAJIbHOI PIAWHU, IS
BIITAaHSHHS PEYOBHMHU B1Jl HEJIETKUX KOMIIOHEHTIB, ITiJ 4ac
PO3TrOHY THX PIAWH, SIKI 3HAYHO BIAPI3HIIOTHCA OJHA Bif
OJIHIET 3a TeMmmeparypamu KumiHHS. BenumuumHa temmepa-
TypH KUITIHHS PEYOBUHM 3aJI€KUTh Bl aTMOC(HEPHOrO THUC-
Ky. Tak, 3HMKEHHS TUCKY Ha 10 MM pT. CT. IPUBOJUTH J10
3MEHIIECHHS TeMIlepaTypu KumiHHs npuoiu3Ho Ha 0,5 °C
(MOPIBHSIHO 3 TEMIIEPATYPOIO KUMIHHSA TIpyu 760 MM pT. CT.).

[IpocTuit ipunaja J1jis IpOCTOl NMEPETOHKUA CKIIAAETHCS
3 KPYTJIOJOHHOI KOJIOM 3 Oi4HHMM BIJBEACHHAM (KOJ0a
Bropua), tepmomerpa, XOJOAWIbHUKA, AJOHXa W MNpUi-
Mmaya (puc. 13).

TepmomMmeTp, sikuil TOKa3ye TeMIeparypy napu piiiHH,
BCTaBJISIIOTh B KOJIOY Tak, 100 KyjbKa 3 PTYITIO Oyna Ha
0,5 cM HmK4Ye 3a OTBIP BIJABIAHOI TPYOKH 1 1100 ii MOB-
HICTIO OMHMBAJIA BIJIX1JIHI HapH.

Jlo O14HOI TpyOKHM KOJIOM MPUETHYIOTH XOJIOJWIBHUK,
KU CIY>KUTh JJI1 KOHJACHCAIIll mapyu PIAWHU 1 BIIBEICHHS
il B mpuiimMay. Takuil XOJIOJUILHUK HA3WBAETHCA HU3X1JI-
HuM. Haliuactiime 3acTOCOBYIOTH XOJOAWIbHHUK Jli0ixa.
BoasiHe 0x010/5)KyBaHHSI Y HbOMY 3aCTOCOBYIOTH ITiJi 4ac
NEePEeroHKU PiAWH, K1 KUIUISTH A0 TeMIEpaTypyd HE BHUIIIE
120-130 °C, a miag yac NMEperoHKH PEYOBHUH 3 TeMIlepa-
Typoto kuniHHS 120-160 °C oxonomxyBaHHS HTPOBOIATH
HEMPOTOYHOIO BOJIOI0 00 XOJIOJWJIBHUKOM 0€3 Boju. Jluis
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MEPEeroHKH PEYOBHH 3 TemIieparyporo kuminHsg 160 °C i
BUIIIE KOPUCTYIOTHCS MOBITPSIHUM XOJIOJIUITIEHUKOM.

Ak npuiiMad Moxke OyTH BUKOpHUCTaHa OyJb-sIKa MJI0C-
KOJIOHHA K0JI0a.

KonOy 3amoBHIOIOTH MEPET1IHHOK PIAUHOI0 HE OijbIIe
HIK Ha 3/5 ii 00’emy. Po3raHsioun po3uuH, IO MICTUTH
BEJIMKUM 00’€M pPO3UMHHHKA, B KOJIOY BCTaBJISAIOTH Kparm-
JYHHY JIINKY, 4epe3 Ky JH0JUBAIOTh PO3UMH.

Puc. 13. Ilpumaxg ans mpocToi MEPEeroHKH PIAKUX
PEUYOBHH:

1 — neperinHa k0;10a; 2 — XOJOAUJIbHUK; 3 — alloHXK; 4 —
npuiimay; 5 —nepexin Biopia; 6 — tepmomerp

Ilepen mo4yaTKOM MEPErOHKHM B KOJIOY PO3MIIIYIOThH
JIEKUIbKa «KUM ATUIbHUKIB» (IIMATKU OUTOI LErJIu, IIeM3HU,
BIIXOJIA BI1JlT BUPOOHUIITBA (PassHCY — HErJa3ypoBaHI BHUIIA-
JIeH1 TapuIKu Ta 1H.). I1i1 yac HarpiBaHHs PIAUHU 3 «KUM S~
TUJILHUKIB» PIBHOMIPHO BUIUISETHCS TOBITPS APIOHUMU
OyJspOamkamu, 1 1e 3ade3neyye piIBHOMIPHE KuUIiHHA. Bu-
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KOPUCTOBYBATH «KHIT ATUJIILHUKW» MOHA TIJIKH OJIMH pa3,
OCKUJIbKM T/ 4ac OXOJOIKYBaHHSI BOHU 3alOBHIOIOTHCS
PIIUHOIO.

[lepi HIK poO3IMOYATH TEPETOHKY, HEOOXITHO Iepe-
BIPUTH, UM CIOJYYA€ETHCS BHYTPIIIHIKN 00’€M mpuiaamy 3
atMoc(deporo, iHaKIIe BII0YAEThCA BUOYX.

PedoBuHy He MOXHa BiaraHatu Hacyxo. I[leperonky
NPUNUHSAIOTh, KOJM B TIEPETIHHIA KOJIO1 3aUIIUTHCS
0J1M3bKO 3—4 MJT piAMHU.

Yucra pedyoBrHA 3BUYANHO OyJi€ MEPETaHsSITUCS Y BY3b-
KOMY TemIieparypHomy iHTepBam 1-2 °C, Toal sik 3a0pya-
HEHA JICTIOYMMM JIOMINIKAaMU — B IIUPOKOMY, HEUITKO BH-
pPa)KEHOMY 1HTEpBaIi.

MeToanka BUKOHAHHSI Po00TH. 30UpalOTh MPUIIA/,
300paxkeHuid Ha puc. 13. ¥V kondy Bropua HanuBaroTh
PIIMHY JJIsl TIEPETOHKHU, BHOCATH «KHII ITUJILHUKW», BEPX-
HIM OTBIp KOJOM 3aKpUBAIOTh MPOOKOKO 31 BCTABJICHUM Y
HEel TepMOMETPOM (SIKII0O BHUKOPUCTOBYIOTH TMOCYI 3
B3a€EMHO3aMIHHUMU NUTI()aMU — BIAMOBITHUN TEPMOMET)),
CIIOJy4YalOTh OOKOBHH BifBiJ KOJOU 3 XOJOJAMILHHKOM 1
MOYMHAIOTh MEPETOHKY 31 MBUAKICTIO 30-40 kpanenb KOH-
JIEHCATy 3a XBUWJIMHY. 3alUCYIOTh Y J1a00OpaTOPHUN KypHa
TeMIEpPaTypHUM IHTEPBAJ, Y IKOMY MEPEraHIe€ThCA pPiarHA.
3aKiHYMBIIM MEPErOHKY BHM3HAYAIOTh KUIBKICTH OYHUIIECHOI
PEUYOBMHU W aHANI3YIOTh TEMIIEPATypy, 3a SIKOi PEYOBUHY
neperansIu.

2. JIlpoona (dppakuiiina) nmeperonka. /[poOHy (abo
(dpakiiiiiny) MEeperoHKy 3acTOCOBYIOTH JJIsI BUJUICHHS B
YUCTOMY BUTJISI/II KOMIIOHEHTIB CyMIIIl PIJMH, K1 BiApi3-
HAIOTHCS 3a TEMIIEpATypamMy KHUIMIHHS 1 HE CTBOPIOIOTH
OJIVH 3 OJTHUM a3€0TPOIHUX CYMIIIEH.
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[lig yac AMCTHIALII CyMIII ABOX PEYOBHH, IS TOTO,
o0 oJepKaTu O1IBII-MEHIII YUCTY PEYOBUHY, HEOOX1JTHO
JTUCTHIIAT, SIKMH BiATAHSAIOTH, PO3AUINTH IO TeMIepaTypax
KUITIHHS Ha JieKuIbKa dpakuiii. Oaepsxani @pakiii mjagaTu
ApoOHIN TeperoHii. 3BUYANHO 30MparOTh TpU Gpakilii.
3aJIe)KHO BiJ MPUPOJM KOMIIOHEHTIB Ta iX BJIACTUBOCTEH
Npujaj HarpiBaloTh Ha BOJSHIN OaH1, €JIEKTPOILIMTII a0o
ra30BUM ITAJILHUKOM Ha a30€CTOBIM CITII.

MeToanka BUKOHAHHS po0oTu. CyMill NOAUISIOTH 3
BUKOPUCTAHHAM Tipuiiany (puc. 14), skuil ckiagaeTbes 3

by

.

T S S S

Puc. 14. Ilpumax mns ¢pakiiiiHOI MEPETOHKUA PIAKUX
PEYOBHH:

1 — meperinHa konba; 2 — neduermarop; 3 — TEPMOMETD;
4 — XONOOWJIBHUK; 5 — aJIOHX; 6 — mpuiMay

neperiHHoi koyiou 3 aediaerMaropom, TEPMOMETPA, XOJIO-
TWJIbHYKA, ajJoHXKa Ta mpuitMada. Ha nHO koyiOu mowmiiia-
I0Th «KUI SITWJIbHUKHy». JIMCTUIIAT MiJ 9ac TEPErOHKH IOo-
BUHEH HAJXOJWTH y npuitMad 13 mBuiakictio 3040 kpa-
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mejlb 3a XBHIMHY. JlOCATIIN BEpXHBOI MEXKI TEMIEpaTyp-
HOTO 1HTEpBay mepiioi (pakiii, 3MIHIOIOTh Npuiimad. He
MPUIIMHSIIOUN HarpiBaHHs, MPOJIOBXKYIOTh 30MpaTH HACTYII-
Hy ¢pakiio B apyrui npuiiMmad. [lotim npyruii npuiimad
MIHSIIOTh Ha TpeTid. IleperoHky NpUOUHSIOTH, KOJIU Y Te-
periHHii Koj01 3aIMIIAEThC ONU3bKO 2—4 MI PiJUHHU.
Otpumani ¢pakiiii 4acTo J0JIaTKOBO NEPEraHstOTh, OUIbBII
TOYHO BIJUISIIOYM 13 HUX (PpaKIlii.

3. Ileperonka 3 BOAAAHOK MNApPOI0. SKIIO BUCOKO-
KUIUISTYa PEYOBUHA PO3KIIAJAETHCS 1]l Yac HArpiBaHHS [0
TeMIEpaTypyu KHUIIHHS a00 SAKIIO BOHA 3a0pyJHEHa CMO-
JSSHUCTUMH JIOMIIIKaMH, TO JI00p1 pe3ysibTaTh Ha€ OYH-
IIEHHS OpPraHiYHOI PEYOBHMHU IEPETOHKOIO 11 3 BOJISIHOIO
naporo.

[leperoHky 3 BOASHOIO MAPOIO 3aCTOCOBYIOTH JIJISl pEYO-
BUH K PIIKUX, TaK 1 TBEPJAUX, MaJO PO3YMHHUX y BOAl U
TaKuX, 10 MAIOTh 3HAYHY MPY>KHICTh MapH 3a TEMIIEpaTypH
kuniHHs Boau. [Ipu nboMy B yMoBax aTMOC(EpPHOTO TUCKY
i remniepatypu 0wt 100 °C nmeperoHUThCst pa3oM 3 BOJOIO
BUCOKOKUILITYNI KOMIIOHEHT, OCKIJIbKM CyMIIll BOAU 1 pe-
YOBHUHM, 10 HE 3MILIYETHCS 3 HEIO, 3aKWIA€, KOJU CyMa
BEJIMYMH MapIiaJIbHOr0 TUCKY Mapu BOJAU ¥ PEYOBHUHM J0-
piBHIOBaTUME aTMocepHoMy TUCKY. [leperoHky 3 BOJs-
HOIO Mapol0 MOXKHA IPOBOJUTU TUIBKM JJISI PO3AIJICHHS
CyMIILIEN PEUOBUH, 3 IKUX TUIbKH OJIHA — JIETI0Ya 3 Mapolo.

3BHYAHO TapOyTBOPIOBaUl BUTOTOBJIAIOTH 13 MeETaly
(«MapoOBUKHW»), BOHH MalOTh BOJIOMIPHE CKJIO, 3alOO0DKHY
TpyOKy, ajie K MapoyTBOPIOBaY MOKHAa BUKOPUCTATHU KOJI-
o0y Biopiia, abo KpyriogoHHY, a00 IJIOCKOJOHHY KOJIOY Be-
JMKOI MICTKOCTI, 3a0€e3IeueHy 3al00DKHOI TPYOKOIO, IO
JOXOJUTh MaiKe 0 JHa, Ta TPYOKO JUIsl BIJBOJY MapH,
K1 TIPOXOJATh 4Yepe3 ryMoBy MpoOky. Uepes 3amoOnKHY
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TpyOKy (BUCOTOI Osn3bKO 0,7 M) mij yac 0X0JIOIKyBaHHSI
MO€E MOCTYMAaTH MOBITPS, @ TAKOK MOKE BIJIXOJUTU BOJA,
SKIIO B CUCTEMI 30UIBIIMBCS TUCK (3aKyMOpKa CUCTEMHU Ta
iH.). Ileperinny Koa0y Ciij 3aKpIILUIFOBaTH MOXMUJIIO, SIK TO-
Ka3aHO Ha puc. 15, mo0 OpuU3KK PIAMHU HE 3aKUIAIHUCS
yepe3 MapoBIJBIAHY TPYOKY B XOJOAUIbHUK. OUuIyBaHy
PEUYOBHHY MOMIIIAIOTh 3 HEBEJIIMKOK KUIBKICTIO BOJH B TE-
pPEriHHY KO0JI0Y, SIKYy IIIJIBHO 3aKpUBalOTh T'YMOBOIO MPOO-
KOIO 3 JIBOMa TpyOKaMH, CIOJYYCHHUMH OJIHA 4epe3 Tpii-
HUK 3 MapOyTBOPIOBAYEM, a APYra, Ta IO JTOXOAUTh MailKe
10 JTHA KOJ0M, 3 XoJioauibHuKOoM. Konu BoJia B mapoyTBo-
proBaul 3aKUIMUTh, TPIMHUK 3aKPUBAIOTh 3a JOTIOMOTOI0

Puc. 15. Ilpunag nyis neperoHku 3 BOASHOKO MAPOXO:

1 - mnapoyrBoproBau; 2 - TeperiHHa kojba; 3 -
XOJIOAWIBHUK; 4 — aloHX; 5 — npuiiMad; 6 — JOMOMIXHI
IYMOBI CIIOJYYE€HHS, TPIMHUK Ta 3aTUCKa4 Ha TyMOBIM
TpyOOUIll /15l 3’€AHAHHS 3 aTMOC(]EPOIO

IBUHTOBOT'O 3aTHCKaya, 1 Iapa HaJAXOJAUTh 4Yepe3 Maporii-

BIIHY TPYyOKYy B MEPETIHHY KOJOY, 110 MICTUTh NEPETIHHY
pedoBuny. 11100 mapu Boau HEe KOHASHCYBAJINUCS B KOJIOi, il
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CHiJI 37€rKa HarpiBaTH (Ha BOAsSHIN OaHi, Ha €ICKTPOILINTII
13 3aKPUTOIO CHIPAJIII0 200 ra30BUM MaJbHUKOM Ha a30ecT-
TOBIM CITIIl — 3aJ€XHO BIJ BJACTUBOCTEH CYyMIII, sKa
nepeOyBae B MEPEriHHIN KOJ01).

[lin yac meperoHKu TBEPAUX PEUYOBHUH YACTO CIIOCTE-
piraroTb TBEpAIHHS KOHACHCATy B XOJOJWIBHUKY, MpHU
IIbOMY BHHHUKA€E 3arpo3a 3aKyMOpPKH CUCTEMH Ta aBapiiiHO1
cutyailii. Toal OpUNUHAIOTH MOJABaTH BOJY B XOJIOJIUJIb-
Huk. [lapa, M0 HaIXOAUTh YEpe3 XOJOJIUJIbHUK, HArpiBae
Horo, mpu 1bOMY PO3IUIABJISIETHCA 3aTBEp/lja pEUuOBHUHA.
[Ticnsg 1poro moaady BOAM B XOJOAWIHHUK BIJHOBIIOIOTH,
aje 1I0 OIlepallllo CJiJ MOPOBOJUTH JyXKe O00epexHO,
OCKUIBKH B1J PI3KOT0 MEPEMnaay TeMnepaTyp XOoJ0aUIbHUK
MOX€E JIOITHYTH.

[leperonky mpoBOASTH AOTH, MOKH MPOOa AUCTUIATY
MiJT 4ac OXOJOJ)KYBaHHS PO3AUISITUMETHCS Ha Bl (a3u.
[I[oifHO MOYHE MeperaHsATUCS YUCTa BOJA, BIIKPUBAIOTH
3aTUCK Ha TPIMHUKY ¥ MPUNUHSAIOTH HArpiBaHHS MapoOyTBO-
proBaua.

MeToauka BHUKOHAHHA Po00TH. 30MparOTh MpHUia,
300paxeHuil Ha puc. 15. Y meperinHy Koi0y MOMIIIAI0Th
OUMIIYBaHY pIIMHY a00 HHU3BKOIUIABKY CYMIIl TBEPAUX
PEUYOBHH, KOJIOY 3aKpUBAIOTh MPOOKOIO, MOTIM KOJOY CITO-
JTy4YaroTh 3 XOJOAUILHUKOM 1 IMapOyTBOPIOBAYEM Ta MOYHU-
HAIOTh HarpiBaTh MapOyTBOPIOBAY 3 BIIKPUTUM 3aTHUC-
kadem. Komu 3 mapoyTBoproBaua MOYMHAE HAIXOIUTH
napa, 3aTUCKay 3aKpUBaIOTh, Nlapa HAIXOUTh Y TIEPETiHHY
KOJIOy, sKy, 1100 YHHUKHYTH KOHJICHCAllll BOJSIHOI IMapH,
HiIrPiBatOTh (Yepe3 a30ecToBy CiTKy). Y mpuiimadi 30upa-
€ThCA CyMIlll — BOJ@ 3 TMEPErHAHOI PEYOBUHOIO.
3aKiHYMBIIM TEPErOHKY (BIATAHSAETHCS BXKE 4YMCTa BOAA),
3aTHCKa4d BIIKPUBAIOTh, IPUITUHSIIOTh HarpiBaHHS, PEYOBH-
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Hy, ska 310pajacs B HIpUMMayeBl, BIJOKPEMIIOIOTH BIJI
BO/JIM, BUCYIITYIOTh 1 BU3HAYAIOTh BUX1J] YUCTOI PEUOBUHHU.

1.3.2 Tleperonka 3a 3HUKEHOI'0 TUCKY

OpraHiuHi pEYOBUHM, SIKI MarwThb TeMIEpaTypu
kuninHs Buiie 3a 150 °C, Hepiiko po3KIIaIatoThCs i1 4ac
POCTOi MEPEroHKH 3a aTMOC(EpPHOro THUCKY. IX GaxaHO
OUHUILATH TEPETOHKOIO 13 TMOHMKEHUM THCKOM. 3HUKEHHSI
TUCKY y TIpUJIaJil 1Jis meperoHku (puc. 16) CTBOPIOETHCS 3a
JIOTIOMOTOI0 BOJIOCTPYMUHHOTO, POTAILIHHOIO MACIJISTHOTO
a00 MeMOpaHHOTO BaKyyMHHUX HacociB. Ilin yac nmeperos-
KM Y BaKyyMi, CKJIQJIal0uu MpWJIaj, NOTPIOHO BUKOPUCTO-
BYBaTH KPYIJIOJOHHI a00 TPYHMIEBUAHI KOJOM JOCTAaTHBHOI
TOBIIMHU, O€3 MOAPSIIUH, SIKI MOXYTh BUTPUMATH 3HUKEH-
HA TUCKY. 3 METOIO 3aXUCTy O4Yed Ta o0Jau4ysi, MOTpiOHO
BUKOPUCTOBYBATH 3aXMCHI OKYJISIpU a00 CIieliaJbHl MaCcKH.
OcoOMMBICTIO TIEPETOHKM 3a 3HUKCHHUM THCKOM € BHKO-
pUCTaHHS Kamuisipa 2, SKUM 3aMiHIOE BUKOPUCTaHHS
«KUTI ATWJIBHUKIB» Ta 3a JOMOMOTOI SKOrO MpOITyCKa-
I0ThCA «OyJIBOAIIKW» MOBITPSA, @ B pa3l HECTIMKUX PEUYOBUH
— iHepTHOro razy (OyabOalliKky, TPOXOsiYM Yepe3 HarpiTy
pPEYOBHMHY, MEPEMILTYIOTH ii Ta 3aM00IraloTh NEepPErpiBaHHIO
Ta nepekuay). YacTto mijg 4ac NMEpPEeroHKU 3a 3HUKEHOTO
TUCKY BHUKOPHUCTOBYIOTH OCOOJIMBHN aJOHXK — «aBYK»,
KUK JTI03BOJISIE TIPOBOJIUTH 3aMiHy mpuiiMada 0e3 3yNUHKHU
IpoIeCy MEPEroHKU. Y BaKyyMHIA cuUcTeMl Mae OyTu
MaHOMET).

MeToguka BHKOHAHHSI TEPErOHKH. 30UPaIOTh
npunaa 300paxxkeHuld Ha puc. 16. s Ouibmioi rep-
METHUYHOCTI HOpoOKku abo mnwiidpu TOTPIOHO JIETEHBKO

50



3MaCTUTH TUIIEPUHOM, Ba3eJIHOBUM MacjaoM alo crie-
I[1aJIbHOIO BaKYyMHOIO 3Ma3ko10. IleperinHy koj0y 3aroB-
HIOIOTh PIAUHOI Ha 2 00’emy. BcerTaBnsmoTh Kamijisp,
3aKpUBAIOTh 3aTUCKAYE€M T'YMOBY TPYOKY, 0 Opuiaay IMmiji-
KJIIOYalOTh BaKyyMHY JIIHIIO 1 PEryJIOI0Th 3aTHCKaueM
IIBUJIKICTh MPONMYCKAaHHS MOBITPsA (1HEPTHOro razy) — 5-6
OyJIbOAIIOK Ha CEKYHAY. B1AKpHBaIOTh KpaH HA MaHOMETP,
YeKaloTh JOKU YCTAaHOBUTHCA IMOCTIHHHUM THUCK 1 pO3MOYH-
HAIOTh NeperoHky. HarpiBanHs nmeperiHHoi KojiOu MOXKHa
npoBOAUTH Ha Oani ab6o Ha citmil. Ilicas mocsarHeHHs
NOTPIOHOI TeMIepaTypy KHUITIHHS PIAVMHU 332 BU3HAYEHOTO
TUCKY Bi0OMparoTh (pakiio. O0epexHO MEepeKIHYHBIIN
MIOBOPOTOM «IIaBYKa» Ha APYTUM mpuiiMad 30MparoTh 1HIITY
¢paxkiito 1 T.4. SK 1 0 yac TpoCcTOi MEPErOHKU PEUOBUHY
MEPETaHsOTh 31 MIBUAKICTIO 1-2 Kparuil Ha CEKYHY.

Puc. 16. Ilpunag ais neperoHky B BaKyyMi:

1 — meperonHa konba; 2 — kamiisip; 3 — Tepmomerp; 4 —
XOJOJWIBHUK; 5 — aJIOHXK — «IIaBYK»; 6 — Mpurmau

He Mo:xxHa mneperansitTu pe4oBuHY aocyxa. Ilicis
3aKIHUYCHHS TEPEeTOHKH HarpiBaHHS MPUIIHHSAIOTH, Jal0Th
NEeperiHHii KoJidl OXOJIOHYTH, 3aKPUBAIOTh BaKyyMHY JIi-
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HIIO Ta, BIAKPUBAIOYM 3aTHUCKAY, IPOBOJATH YE€pe3 KaIisip
HaITyCK MOBITPS B IPUJIA/I.

1.3.3. KpucraJgizaunis

Kpucranizaiiro BUKOPUCTOBYIOTh JJISI PO3IJICHHS
CyMIIlll TBEPAUX PEUYOBHMH, a TaKOX OYHILCHHS iX BIJ
pPI3HUX 3a0pyAHEHb. J[JI1 YCHIIIHOrO OYMIIEHHS! PEYOBUHHU
KpUCTaII3alll€el0 MOTPIOHO, 100 PO3YMHHICTH PEYOBHUHHU
pPI3KO 3ajiekana BijJ TeMIlepaTypu; PO3UYUHHICTh OYHIILY-
BaHOI PEYOBHMHU B JJAHOMY PO3YMHHUKY 3HAYHO BIJPI3HS-
Jacs B1J PO3YMHHOCTI JOMIIIOK; PO3YMHHUK OYyB 1HIU]e-
PEHTHHI CTOCOBHO OYMIIYBaHOT PEYOBHUHU.

Ilepen kpucTamizalieo peuoBUHU ITOTPIOHO JOCIITHUM
NUISIXOM MiAi0paTy BIANOBIAHUN PO3YMHHHK (00 iX Cy-
MIIII) Y IPOOIpKax 3 MaJok KIJIbKICTIO POOH.

Temnepatypa KWIIHHS PpO3YMHHUKA TOBMHHA OYyTH
HIDKYOIO 33 TEMIIEpaTypy IJIaBICHHS OYHIITyBaHOI PEYOBH-
HU moHaiMene Ha 10—15 °C, iHakiie pedoBuHa i 4ac
OXOJIOJIPKYBAHHSI MOYK€ BUAUTUTUCS Y BUTJIAII Maca.

k110 ounillyBaHa pe4OBHHA T1]1 YaCc HarpiBaHHs 100pe
PO3YMHSIETBCA B OJHOMY PO3UYMHHUKY W HE KPHCTaI-
3y€TbCsl, a0 MOTaHO KPHUCTANIZYETHCA 3 HBOrO IiJI 4Yac
OXOJIOJIKYBaHHS, a B JAPYroMy HE PO3UMHSETHCS, a cami
PO3UMHHMUKHN J00pe (HalKkpallne Oe3MeXHO) 3MIIIYIOThCS,
TO KPUCTaJI3YIOTh ii 13 CyMilll [IUX PO3UYMHHUKIB. baxkaHo
BUKOPHUCTOBYBATH TaKl CyMIllll: €TUJIOBUM CIUPT 1 BOJA,
€TUJIOBHM cnUpT 1 O€H30J1, OEH30JI 1 MeTpojeHuil edip,
Kpr>KaHa OIITOBAa KHCJIOTa 1 BOJAA, CTUJIOBUNA CHOUPT 1
nieTusioBui edip, areToH 1 Boja Ta i1H. Y I[bOMY BHIAIKY
MOXHa BHKOPHUCTOBYBATH 3aBYaCHO MiJTOTOBJEHY CYMIIII
PO3YMHHMUKIB, aJI¢ HAa MPAKTUIl YUHATH 1HAKIIE — PEYOBUHY
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PO3UMHSIIOTh Y HEBEIUKIN KIJILKOCTI MEPIIOro pO3YMHHUKA
1]l Yac HarpiBaHHs, a MOTIM JIO Tapsyoro pPo34YMHY J0j]a-
I0Th 1HIIUWA PO3YMHHHUK J0 TUX Mip, MOKH HE 3 SIBUTHCS
cnabke nmoMyTHiHHs. [ToTiM cywmimn HarpiBaroTh A0 3HUK-
HEHHSI TIOMYTHIHHS 1 4eKarwTh. KpucTaau 4ucroi pedo-
BUHM, 1110 BUMAIW B Pe3yJIbTaTl MOBUILHOI KpHCTami3allii,
(G1IBTPYIOTH Ta CyIIaTh J0 MMOBHOT'O BUIIAPYBaHHS PO3UMH-
HUKA.

Yacto yepe3 ajacopOIiro 3abapBiIeHHX a00 CMOJIOIO-
TIOHMX JOMIIIOK MiJi Yac KpHUCTai3allii yTBOPIOIOTHCS
3a0apBiicHl peyoBUHU. Ll1 JOMINIKK MOKHA BUJIAIUTH 3
PO3YMHY J0 KpHUCTaTi3allii 3a JOMOMOIOI PI3HHUX aicop-
ocHTiB. Tak, AedKi 3 HUX MOXKHA BHAAJIUTH 3 IOJSIPHUX
pPO34YMHIB aKTUBOBAHUM BYTULISIM, SIKE 10JIal0Th O PO3YHU-
HY B MOJAPIOHEHOMY BUIVISIAI B KUIBKOCTI 3—5 % B Macu
pedoBuHH. CyMinn 3 aAcOpOEHTOM KUl ATATh 5—10 XBUIMH
70 3HEOApBIICHHS 1 BiApa3y X GUIBTPYIOTh. SKIIO PO3UMH
MOBHICTIO HE 3HEOapBUBCS, TO 0OpOOJEHHS MOBTOPIOIOTH
e pa3 ado 30UIbIIYIOTh Yac KuMl ATiHHSA 10 30—60 XBUIUH.
He MoxHa nomaBaTé MOPOIIOK aKTMBOBAHOTO BYTLLIS [0
HarpiToro po34yMHy, OCKIIbKH 1I€ BUKJIMYE OYpXJIMBE CKHU-
MaHHS PIIUHY, [0 MOKE CIIPUUYMHUTH 11 BUKHIaHHS.

Po3urHU peuyoBHH y HEMOJISIPHUX PO3UMHHUKaX (OeH-
30JI, TE€KCaH, YOTHUPUXJIOPUCTUH BYTIICIb, XJIOpOPopm)
OUMINYIOTh BiJ 3a0apBJICHUX JOMIIIOK (UIBTPYBAHHSIM
yepe3 map 0€3BOJHOTO OKCHUAY aTIOMIHIIO, SIKUW MOMIIa-
10Th y JiKy broxnepa abo ckistHuéi pinbTp. s 3meH-
IIEHHSI BTPaT PEYOBUHU aJICOPOEHT OE3MOCEPEHBO TEpe
(UIBTPYBAaHHSAM CJIIJI TPOMHMTH HEBEIUKOIO KIJIBKICTIO
HarpiToOro YMCTOro po34YMHHUKA.

1. Meroaguka mnepexkpucraiizauii. Ilonepennso B
npoOIpKax 3 MIKPOKUIBKOCTIMU PEYOBHUHMU MPOBOJATH JO-
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CIIJDKEHHS 11 PO3YMHHOCTI Ta KpHUCTali3ailii 13 pi3HHUX
PO3YMHHMKIB Ta cymiliei po3unHHUKIB. [loTiM 30uparoTh
npuiiaa, 300paxkeHuii Ha puc. 17. Y KpyrioJoHHY KoJiOy
MOMIIAIOTh PEYOBHUHY, IO MIiJJISATa€ OYMIICHHIO, «KHII 5I-
TUJIbHUK», BJIMBAIOTh PO3YMHHMK 1 HarpiBaroTh Ha a30ecT-
TOBIM CITIIl IO KHUIIHHS, 3a3Jaj]erigb 3’€qHaBIIM KOJIOY 3
XOJIOAUIBHUKOM. SIKIIIO peYOBHUHA HE PO3UUHSETHCS Y BKa-
3aH1A KUIBKOCTI pO3YMHHUKA, KOO MOCTYNOBO J0JA0Th 3
MIPHOTO HUIIHApa (MOXKHA 4Yepe3 XOJOAUIbHHUK, ajae CHijl
BUKOHATH MPOTHUIIOXKEKHI 3aX0/11) A0 THX ITp, MMOKH Peyo-
BUHA MiJ 4Yac KUIIHHS HE PO34YMHUTHCA. [IoTiM po3uuH
JIEII0 OXOJIOJKYIOTh, J0/al0Th aKTHBOBaHE BYruuis (abo
IHIIUK COpOEHT), 3HOBY HArpiBalOTh Ta KHUIT SATATHb MPOTSI-
TOM JICKUJIBKOX XBHWJIMH.

[ToTIM KUILIAYHU PO3YMH IIBUAKO (PUIBTPYIOTH Yy KOJIOY
Epnenmeiiepa depe3 ckiamuactuid ¢uibtp (puc. 9, 10),
BCTaBJIICHUM Yy JIMKYy 3 KOPOTKO O0O0pI3aHOI TPYyOKOIO.
DiabTpaT MOCTYHNOBO OXOJOKYIOTH (MOBITPSHE OXOJIOI-
KEHHSI, OXOJIOPKEHHS BOJIOI0, OXOJO/KYBUIBHUMU CyMi-
mamMu Toio). [IpuckopeHe 0XOJOKEHHS KOJOU BOJIOIO
IUISIXOM TOMINIYBaHHS PO3YMHY CKIISTHOI MAJTMYKOI He-
O0axxane. 1[0 omepailiro IpoOBOASTh TUIBKH JIJII CKOPOUYCHHS
yacy BUKOHaHHs JiabopatopHoi podotu. Ciij mnam’siTaT,
0 TPUCKOPEHHS BUMAJIHHS KPUCTAIIB TaKUM YUHOM
CIPUYHUHIOE 10 3MEHIIICHHS CTYIEHS X YHUCTOTH.).

Kpucranu, siki yTBOPUJIUCH MICIS OXOJOIKEHHS PO3-
yuHy, QUIBTPYIOTH 1 BIJDKMMAlOTh Ha il broxuepa,
BCTaBJICHIN y CKJIsHKY byH3eHa (puc. 18a). PedyoBumny
BHUCYIIIYIOTh Ha MOBITPI (Y pa3i HEOOXIAHOCTI y CyIIapiil), a
MOTIM BU3HAYAIOTh TEMIEpaTypy ii miaBjeHHs. Ko To4-
Ka IUIaBJICHHS BIANOBINAIOTH JAHUM JOBIIHHMKA, MOJKHA
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BBaXKaTH PEYOBHMHY YMCTOIO. [HaKIEe mNepeKpucTai3ailiio
CJI1/1 TOBTOPUTH.

2. MeToauka mnepekpucragizamii HAMIBMIKPOKLIb-
KOCTeld pedoBHMHM. Y I[UIOCKOJOHHY KOHIYHY KOJIOY
MICTKICTIO 50-100 M1 BCTaBJISIOTh HEBEJIUKY KOHIUHY JI1H-
Ky Tak, 1100 11 BIHEI[b BUCTYyIIaB HaJ FOPJIOBHHOIO KOJIOH, i
HaJlMBalOTh 3-5 MJI BUOpaHOro Jyisl MepeKpucTamizaili
PO3YHMHHHUKA.

VY niiiky KIaayTh CKJIaadacTui QuibTp,
KOJOYy 3akpilUIIOIOTh Y JIadill IITaTuBa M
HarpiBarTh J0 KHUIIIHHS Ha Trapsyiil BOJSHIM
a00 mimadii Oani. I[Ipu ubomy JiHKy 3HU3Y
00IrpiBarOTh MapU KUILIAYOr0 pO3YMHHUKA. B
1HIIKA ko0l (3 mpuiamy Juisi MepeKpucTa-
J13alii 13 3BOPOTHUM XOJIOJAUIBHUKOM — PHC.
17) mig yac KUMIHHS PO3YUHIOIOTH PEYOBUHY
y BHOpaHOMY pO3YMHHHMKY. B pa3i HeoO-
XITHOCTI ~ BUKOPUCTOBYIOTH  AaKTUBOBAHE
Byriuisi abo 1HIIMN COPOEHT ISl JOMIIIOK.
[apAunid pO3YMH OYHUILYBAHOI PEYOBUHHU

Puc.17.  BWIMBAWOTh IO MNajJd4Ili, SK HpPU 3BUYAWHIN
[punax  KpuCTamisamii, MajCHbKMMU MOpLISIMH Ha
IS ¢bunpTp. Jlifika ¥ yacTkoBO (UIBTP OMMBA-

mepekpuc- FOTBCS [IapaMU KUIULTIOTO PO3YNHHUKA, IO
Tamizamii  1epeOyBae B koj01. SIKIIO BUKOPUCTOBYBATU

Takui cnocio PpiIbTpyBaHHs, HE B110YBAETHCS
YaCTKOBOI KpHCTalli3allii pe4HOBUHU Ha QUIBTPIL. AJie SIKIIO
BCE-TakKM Ha (PUIBTPI BUMAJAE OCAJ PEYOBHHHU, TO HOrO
3MHUBAIOTh HEBEJIUKOI KITBKICTIO KUIUISTYOTO PO3YMHHUKA.
Kon0y 3 po3unHOM OXOJIOKYIOTh, @ OCaJl, AKUW BUIAB TI0
OXOJIO/IPKEHHI1, (QUIBTPYIOTH 1]l BAKYYMOM.
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Puc. 18 — Ilpunaau ajist GuUIbTpyBaHHS

I1]T BAKYYMOM:

a) ko10a byH3ena 3 miiikoro broxHepa;

0) npoOipka 3 BIIBOAOM Ta JIIAKA 3

CKJISTHUM «IIBSIXOM»» a 6

Jnst binbTpyBaHHS MiJ BaKyyMOM MajluX KUIBKOCTEH
PEYOBHH BUKOPHUCTOBYIOTH 3BHYAHY KOHIYHY JIHKY 3i
BCTABJICHUM Yy HE1 CKJISSHUM «IBSIXOM» 1 TMOKPUTHUM KpPYXK-
KOM (UIBTPYBAJILHOTO TAIepy 3a JiaMeTpoM Jenio O1jib-
MM, HDK Kamnemrolok «mBsxa» (puc. 180). Ilo kparo
(buIbTpa poOIATh HEBEIMKI HaApi3K. JIIMKY BCTaBISIOTH Ha
T'yMOBI# TTpOOIIl B TOBCTOCTIHHY MPOOIPKY 3 BiABEACHHAM —
«MaJb4MK» a00 MalieHbKy koyi0y byH3zena uu Bropua i,
3MOYMBIIH (PUIBTP POZYMHHUKOM, IPUCMOKTYIOTh HOTO J0
«IBSIXa», MIIKIIOYUBIIA 0 MPUIIATy BOJOCTPYMHUHHHM
Hacoc, Ta (QUIBTPYIOTh. B 0COOJIMBHX BHIIaJKaX 3aMICTh
(UIBTPpYBaILHOIO TANEpPy BUKOPUCTOBYIOTH a30ecT, BaTy
(3BUYAiTHY a00 CKIISIHY), CKIIOTKAaHUHY Ta 1HII1 MaTepiaJii.

3. Meroauka mnepexkpucrajiizamii HanmiBMIKPOKIiJIb-
KOCTell pe4oBMH i3 3aCTOCYyBaHHAM ammyJjau. Kpucrai-
3aI[il0 HaMIBMIKPOKUIBKOCTEH PEUYOBHUH MOXHA MPOBOJUTH
13 3aCTOCYBaHHSIM aMIyJid, BUTOTOBJICHOI 3 JIETKOILJIaBKO1
npoOipku giamerpom 10-12 Mm 1 3aBaoBxkku 70-80 mMm
(puc. 19). HiameTp BIATATHYTOTO KIHI[ aMIYJIM CKJIaJa€e
2-3 MM, a noBxuHa — 80—-100 mMm. BiaTarHyTy 4acTUHY
JIYyTONoAIOHO 3ruHAlTh mifg KytoM 45-60°. Sk ¢iunbT-
pYBaJbHUI MaTepial BUKOPUCTOBYIOTh BaTSHUW TaMIIOH,
BCTaBJICHUN Yy KIHUMK aMIyJd. AMIyIy 3 TaMIIOHOM
00EpeKHO HarpiBaloTh, a IIOTIM, HE OXOJIOKYIOUH 1i,
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BY3bKHUI KiHEIlb OITYCKalOTh y MPOOIPKY 3 1—2 MJI YMCTOrO
PO3YMHHMKA, 1110 BUOpau JyIsl IepeKpucTaIizailii.

[1i1 yac 0XOJIOKYBaHHS B aMITyJTy
3aTATYEThCS PO3YMHHUK. B 1HITY mpo-
o0ipky nomimarTs 0,1-0,2 T peyoBUHU
1l PO3YMHHHUK, 3aKPUBAIOTh NPOOKOIO 3
TpyOKOIO, MIO0 CIYXXUTh MOBITPSHUM
XOJIOAUIBLHUKOM, 1 PO3UHUHSIOTH PEYO-
BUHY ITiJ 4ac HarpiBaHHs. OJHOYACHO
Puc. 19. aMITyJly 3 PO3YMHHUKOM OOEpPEKHO Ha-
IpiBaIOTh 10 KUMIHHS (OPU [LOMY PO3-

Ilepexpucra- -
ntizaris YMHHUK BUIIAPOBYETHCH Ta BUTICHSAE 3
B AMITYI HEl MOBITPS) 1 MOTIM BIATATHYTUM KIH-

EM aMmyJd 3 BaTAHUM TaMIIOHOM
OMYCKAaIOTh Yy Tapsuvii PO3YMH OYMIIYBAaHOI PEUOBUHH.
[Ticns mpoTro aMmyJ1y 0XOJ0KYOTh IIMaTOYKaM1 MOKPOTO
GUIBTPYBaJIBLHOrO Tarepy. Ammyia HOBUIBHO OXOJOIKY-
€ThCS, PO3UMH 3aTATYETHCS B HEl (Y pe3yJibTaTi KOHJIEHCa-
111 MapiB pO3YMHHUKA 1, SIK HACIIJIOK, 3HUKEHHSI BHYTPIIII-
HbOT'O TUCKY B aMIyJii) 1, TPOXOASIYM YEpe3 BATSHUM TaM-
MOH, OYHUIIYETHCS BiJ BEIUKUX HEPO3ZUMHHUX JOMIIIIOK.
[lix yac 0x0JIO/IPKyBaHHsS aMIyJIM B HiM BUIAJIalOTh KpPUC-
Tanu. Ha BIATATHYTIH 4YacTUHI aMmIysid poOJsTh HaApi3,
BLNIAMYIOTh 11 1 KpUCTaidu (UIBTPYIOTh HA MIKPOJIMIN 3
«1BsIXOM» (puc. 180).

3aMICTh aMIyJIM MOXXHAa BUKOPHUCTOBYBATH MIPOOIPKY,
3aKpUTY TYMOBOIO MPOOKOIO 31 BCTaBJICHOIO B HEl KaIsip-
HOIO TPYOKOIO 3 BHYTPIIIHIM J1aMETPOM 2—3 MM 1 3IrHYy-
Tor0 Mmig KyTom 40—60°. AMnyy MOKHA 3aMIHUTH TIPOOIp-
KOIO 3 MpuIiipoBaHo0 ado T'yMOBOIO MPOOKOI0, CIOPS/I-
’KEHOIO KaMUISIPHOIO TPYOKOIO 3 BHYTPIIIHIM JAlaMETpOM 2—
3 MM Ta 3iruyToro mig kyroM 40-60° 1 TpyOKOIO 3 MeIUy-
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HuM mmpuiiem. 111 yac Takoi nepekpucramizalii B pooip-
Ky PO3YMHHUK HE IMOMIIIAIOTh — 11 HE HarpiBaroTh, a
BaKyyM CTBOPIOIOTH IITIPULIEM.

1.3.4 Cy0Ouimanisi (BO3roHKA)

Jlesk1 TBep/ll OpraHiyHl PEYOBHHU ITi 4ac HArpiBaHHS,
MUHAIOUM PIJIKUNA CTaH, MEPEXOJATh B MapONOAIOHUNA CTaH,
a MiJ] 4ac OXOJO/)KYBaHHS Napy yTBOPIOIOTh TBEPJY peyo-
BuHy. CyOmimaliii miagaThCs JIUIIE T1 PEYOBUHU, Y AKUX
NPY>KHICTh NIAPIB Y TBEPAOMY CTaHI JIOCTATHHO BHCOKA Ha-
BITh 3a TEMIIEpATyp HUKYHUX 3a iX TeMIlepaTypu IIaBJICH-
Hs. PeuyoBuHM ManoneTki (K1 He CyOIIMYIOThCS 3a aTMO-
chepHOro THCKYy ab0 CyOIIMYIOTBCS [Iy»K€ TMOBUIBHO)
4acTo CyOJIIMYIOTBCS MM 3SMEHIIIEHUM TUCKOM. PeuoBuHU
M 4Yac cyOaiMalii cjiJi HarpiBaTh Jy»Ke 0OepeXHO,

OCKIJIbKH HaBITh HEBEIIMKHN IEPErpiB MOXKE

3YMOBUTH IIBUJKE OOBYTIJIIOBAHHS PEUOBHHHU.

CyOniMaliis He € YHIBEpCAIbHUM METOI0M

OUMIIICHHS JUIi BCIX pEYOBHH, aje JyIst

OYMIICHHS XIHOHIB, OaraTtosACpHUX BYT-
— JIEBOJIHIB, OpPraHIYHMX KHCJIOT 1 JESIKUX 1H-
IUX CHOJYK L€ METOJ Ja€ YyJOBl PE3yJsib-
TaTHU.

Metoauka  cyOJgimMamii = OeH30HMHOI
KHUCJ0TH 200 Hadraminy. XiMiUHUN CcTakaH
BCTAHOBJIIOIOT, Ha a30ecTOBI1M CITII, HACH-
NalTh TYJIU HeOarato 3a0pyaHEHOi OCH30M-
HOi KuCJIOTH a00 HadTamiHy. 3BepXy CTakaH

3dKPHUBAIOTH KOJ001I0 3 XO0JIOAHOO BOJOIO
KHCJIOTHU (pI/IC 20)

Puc. 20.
CyOmnimariis
O€H30MHOI
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3a cnabKoro HarpiBaHHS Ha HEBEJIMKOMY TOIyM’i
najbHUKa (€IeKTPUYHIM TIMTII, MICKOBIA OaH1) B1a0OyBa-
€THCS CyOJiMallisi, Mmapyu OYMIIEHOI PEYOBUHU KOHJICH-
CYIOThCS Ha JH1 KOJIOW Y BUIJISI OJMCKYYUX KPUCTAJIIB.

Jlocig MOKHa TTPOBECTH B CIIPOIIIEHOMY BapiaHTi. Bu-
npoOOBYBaHy PEUOBHUHY MOMIIIAIOTE Y (hapPopoBy yallky,
HAaKpUBAIOTh 11 XIMIYHOK JIIHKOIO, KIiHEUb SIKOI 3aKpH-
BalOTh BaTO0. MokHa MK (happopoBOIO YAIIKOIO 1 XIMIY-
HOIO JIIMKOIO JI0JIATKOBO MOKJIACTH (PIILTPYBAIBHUM TaITip
13 3p00JICHUMH B HbOMY OTBOpaMu. YaIiky BCTaHOBIIIOIOTh
Ha CITKY 1 00€pEeXHO HarpiBalOTh Ha HEBEJIIMKOMY MOJIYM 1,
HE JIONYyCKaI04M IJIaBjieHHs peyoBuHHU. [Tapu cyOaimMoBaHoi
PEUOBMHHU KOHJCHCYIOThCS Ha XOJOJHUX CTIHKaX JIHKH.
ITo 3aKkiHYEHHI1 JOCIiAY YUCTYy PEYOBHUHY NEPEHOCATH 3 IO-
BEpXHI JIIMKKU Ha nanip ado yamky [leTpi.

1.3.5 BuzHayeHHsI TeMIepaTypu IVIABJICHHS
(TeMniepaTypu TOILJICHHA)

Jlns TBepoi PEYOBHMHM TEMIIEpATypa IUIABJIEHHS €
HOr0 XapakTEPHOK KOHCTaHTOK. Yucra pedoBUHA ILIA-
BUTHCS Y By3bKOMY TEMIIEpaTypHOMY IHTEPBaJIl — BiJ] J€CsI-
THUX Tpajayca JI0 OJHOro rpajayca (3a BUKIIOUCHHSIM peyo-
BUH, 1110 YTBOPIOIOTh Me30¢a3y). [I[pUCyTHICTh y peduoBUHI
JOMIIIOK 3HUXKY€E TEMIIEpATypy IUIABJICHHS OJTHOYACHO 31
30UIBIIEHHSM TEMIIEPaTypHOTO 1HTEpBany IiaBiaeHHs. Lli
BJIACTUBOCT1 BUKOPUCTOBYIOTH JIJIsI BCTAHOBJICHHS 1JICHTHY-
HOCTI JBOX pEUYOBHH (SKIIO OJHA 3 PEUYOBUH BIJIOMA).
3MIIYIOTh PIBHI KUIBKOCTI IIMX PEYOBUH (3MiIIIaHA Mpooa)
1 BHU3HAYAIOTh TEMIIEPATYpPy IUIABJIEHHS Cywmilil. Ko
TeMmIiepaTypa IUJIaBJICHHS CyMIIlll HE 3MIHIOEThCS TMOPIB-
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HSHO 3 TeMIIepaTypaMu IUIaBJICHHS KOKHOTO KOMIIOHEHTA,
JIB1 pEUOBUHU — 1ICHTUYHI. SIKIIIO TemmepaTypa IIaBJICHHS
3MIIIAHOI NPOOH HUXKYa 3a TEMIIEPATypy IUIABJICHHS CKJa-
OOBUX (Jempecisl TeMIeparypy IUIABJIICHHSA), TO B CyMIIIIi
NPUCYTHI JB1 pi3H1 peuyoBuHU. OJHAK CJIIJI MAaTH Ha YyBasi,
10 130MOpGHI CIOJYKH, HaBITh BIAMIHHI 3a CBO€IO XIMid-
HOIO OYZI0BOIO, HE BUSBJISIIOTH JICIIPECii TeMIepaTypH IIaB-
JICHHSL.

BusHadaroTh TeMmeparypy IUIaBICHHS Yy CKISTHOMY
Kanuisipl 3 BHYTPIIIHIM JAiaMeTpoM Oiu3bko 1 MM 1 J0B-
KUHOI O0nr3bk0 40-50 MM, BUTSTHYTOMY Ha MAJIBHUKY 31
CKJISTHOT TpyOku. OIUH KiHEUb Kamijaspa 3amarorTh, o0e-
PEKHO BHOCSIYM MOT0 300Ky B MOJIyM sl Ta30BOI0 MaJIbHU-
ka. Ha ToIMHHUKOBOMY CKJII MOJPIOHIOIOTH MEpPEeKpPUCTa-
JT130BaHy PEYOBHHY 32 JOMOMOIOK «I[BSIXa» a00 CKISHOI
najJudky. BiAKpuTHi KiHEUb Kanuispa OnyCKalTh Y pedo-
BuHy. II[00 mepeMiCTUTH PEYOBHUHY Ha JIHO Kamuisipa u
HIUTBHO yTpaMOyBaTH MOro, Kamujisip 3 peUYOBHMHOIO KUIbKa
pa3iB KUJAIOTh 3alasHUM KIHIEM YHH3 4Yepe3 CKISHY
TpyOKy 3aBAOBXKKHU 70-90 cM, mOCTaBi€Hy BEPTUKAILHO Ha
CKJI0. TakuM YMHOM ITIJILHO HAOWBAIOTh PEUYOBUHY CTOBII-
yukoM 3aBBuIIKU 0,2-0,5 cM.

BuzHauaroTh TemmepaTypy IUIaBJICHHS B MOpWiIaal 3
noJABIMHUMM cTiHKamu (puc. 21). Ilpunag ckiamaeTbes 3
JOBrOropjoi KpyrjaoJOHHOI KOJIOM 1 BCTaBJI€HOI B Hei
IIMPOKOI MPOOIPKHU, KYJIU MOMIIIAIOTh TEPMOMETP 3 Kalli-
JSIPOM.

VY NOBroropiiyto KpyrioJOHHY KOJIOy HAJIMBAIOTh KOH-
LHEHTPOBaHY CyJb(aTHy KHUCIOTY (CHUJIIKOHOBE Macio,
muoytundranat abo riminepuH). Ilpwiaau, 1Mo MICTATH
BUINIE3raJladl piAMHU, MOXHa HarpiBatu g0 250 °C.
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Kanuisgp ykpimitoloTh Ha TEPMOMETPI TYMOBUM KiJIbIIEM
a00 TOHKMM MI1JTHUM JIPOTOM.

Kineup kanuisipa NOBUHEH OyTH
Ha PpIBHI KYJbKH TEPMOMETPA,
0axxaHo mocepeaudi. IloTim 3akpin-
JIOI0TH TEPMOMETP 3 KamuIsipoM Y
npoOIpIl 3a JOMOMOIrOK T'yMOBOI
npoOKH, sika Ma€ JI0JJaTKOBUI OTBIp
(BHYTpIILIHIA TPOCTIp KOJOW MOBHU-
HEH CHOJIydyaTucs 3 aTMocheporo —
1HaKIlIe KoJI0OA MOKE€ PO3IpBATHCS)
(puc. 21).

€ npunaay, B AKAX BHYTPILIHS
npoOipka  OO0IrpiBa€eThCsl  1HAKIIIE,
HaIpUKIaaA, CHIpaJbHUMHU EJIEeKTPO-
HarpiBayaMu. 3a TeMIepaTyp ToOIl-
neHHs Bummx Big 250 °C 3aMicTh PIAKOTO TEILIONPO-
BIJIHOTO MaTepiaqy BUKOPHUCTOBYIOTH CHEIIaJIbHI COJISIHI
CyMilI 3 BUKOpUCTaHHAM cemitp (Hanmpukiaa, 55 % KNO;
145 % NaNOs;), K1 3a KIMHATHOI TEMIIEpATypH TBEP/Il, a 32
BUCOKUX — Mpo3opi piauHU. [IHpoke po3MOBCIOIKECHHS
MarOTh METAJIEBI OJIOKH, SIK1 JO3BOJIIIOTH JOCHUTH IIIBUJIKO
BU3HAYUTU TEMIIEPATypy TOIUICHHS. BHcoka TOYHICTH BU-
3HAQYCHHS TEMIIEPATYPH TAKOXK MOKJIMBA 3 BUKOPUCTAHHIM
npuiaay Kodaepa.

Texnika oOe3nexu. BuszHaudaroum TemIiiepaTrypy ILIaB-
JICHHS B Ipwiajax, 1o MICTITh PiAUHUA, 000B’I3KOBO CI1T
HAJAraTh 3aXMCHI OKYJISIPH a00 MAacCKH.

[Ipunann HarpiBaroTh Tak, 00 MIJBUIICHHS TeMIIepa-
Typu BigOyBasiocss Ha 5—10 °C 3a XxBWIMHY, a MOOJU3Y
TemIreparypu miasieHHs — Ha 1-2 °C 3a xBunuRny. Temre-
paTyporo TUIaBJEHHS JIaHOI PEYOBHMHU BBAXKAETHCS TEMIIEC-

Puc. 21. ITpunan
IJ1 BU3HAYCHHSI
TeMIIEpaTypu
TUIABJICHHS
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paTypHUM 1HTEpBaJl 3 MOMEHTY MOSBH PiAKoi ¢azu 10
MOBHOTO  PO3IUIABJIEHHS PEYOBUHU. YHWM pedyOBUHA
YUCTIIIE, TUM LM 1HTEepBaJ BYKUMH (1711 YUCTUX PEUOBUH
BiH ckianae 0,1-0,5 °C).

MeToauka BHU3HAYAHHS TeMIEPATYpH IJIaBJIEHHS.
VY 3anasHUi 3 OAHOTO KIHIS Kamisip 1aMeTpoM OJIU3BKO
1-1,5 MM 1 3aBpoBkkH Omm3pko 40-50 MM HaOMBaIOThH
BUNMPOOOBYBAHY pPEUOBHHY. Pe4oBHMHY B Kamujisipi piBHO-
MIPHO YIIUTBHIOIOTh TAKUM YAHOM: KalIsip KUJAOTh KUIb-
Ka pa3iB y CKJISIHy TpYOKy, MOCTAaBJICHY BEPTUKAJIBbHO Ha
CKJISIHY IUTacTUHY. [IoTiM Kamijisp 3 pe4OBUHOK MPUKPIMN-
JTIOK0Th 10 KYJIbKHM TEPMOMETpPA 3a JOIMOMOTOK T'yMOBOIO
KUIbIA (CTOBNYMK PEUOBHMHUM TIOBUHEH OYTH Ha pPiBHI
CEepPEIMHU PTYTHOI KYJIbKH) 1 TOMIIIYIOTh Y IpUjaj, 300pa-
KEHUI Ha puc. 21. Skuio Temneparypa miaBjieHHs BiJloMa,
TO CIOYATKY Mpujaj HarpiBaroTh 31 MBUAKICTIO 5—6 °C 3a
XBWINHY (10 Ttemmeparypu 3a 15-20 °C go mnoyaTky
MJIABJICHHS ),  MOTIM IIBUJKICTh HArpiBy HE TOBUHHA IEpe-
punyBatu | °C 3a xBuiuHy. TemrepaTyporo TUIABICHHS
BBAXKAIOTh 1HTEpPBaAJ TeMIEpPaTyp 3 MOMEHTY IMOSIBU PiAKOi
(a3 B Kanisipi O MOMEHTY 3HUKHEHHS TBEPAOi (a3u.

3ano0ixkHi 3aco0uM. BMmMukaty NaJIbHUK MJISI HArpiBy
NOTPIOHO TICHA TOTO, SIK OJSTHEHI 3aXUCHI OKYJSIpH.
HeoOxi1HO cTexuTH, mo0 He OyJIo meperpiBy CipyaHoi
KHUCJIOTH — 11 OPU3KHU BUKIUKAIOTh BaXKK1 OMIKH.

1.3.6 BuznayeHHs TeMepaTypu KUIIIHHS 1J15
MIKPOKJIbKOCTEeH piaguH 32 CuB0/1000BUM

VY mupokuit Kanuigp (3amasHAM 3 OJAHOTO KIHIISA)
niameTpoM 3—4 MM 1 JOBXKHHOKO 4-5 CM MOMIIIYIOTh
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JIeKIJIbKa Kpameiab PIAMHUA. Y HbOIO BCTaBIISIOTh BY3bKHUU
Kamijasp JOBXKUHOI 7—8 cM, 3alasHUM 3 BEPXHBOT'O KIHIIA.
[HIupokuii Kanuisip NPUKPIILIIOIOTE 10 TEPMOMETpa 3a
JIOTTIOMOT'0I0 TYMOBOI'O KOJIbIISI 2800 TOHKO-
ro JpOTy TaK, SIK 1€ poOJIATh, BU3HAYAIOUN
TeMmneparypy IuUiaBieHHsS. TepmomeTp 13
KanuisipaMy MOMIIIAIOTh y OpUjaj Jjs BU-
3HAYCHHS TeMIIepaTypH IUIaBjaeHHS (Y MIPHU-
Jajal SK TEIJIONPOBIAHA BHUCOKOKHILIAYA
piiMHa TmOBUMHHA OyTH He cyiabdarHa
kucaota) (Puc. 22). 3a nmoBUIbHOTO Harpi-

. &/
BaHHS 3 TOHKOI'O Kamijspa IMOYNHAIOTh BHU-
IuIaTUCs OynapOamku moBiTpsa. Komu Bumi- Prc. 22
. uc. 22.
JeHHs OyJbOAalloK CTa€ MBUAKAM, Harpi-
. Buznauenus
BaHHS IIPUIMHSAIOTH, PIAWHA OXOJOKY-
: .. TeMIepaTrypu
€TbCS, 1 TOJ1 Bi3HAYAIOTh TEMIIEPATYPY, 3a )
. KUAITIHHSA 3a
SIKOI BIJOYBA€THCS PAITOBE IPHUIIUHCHHS
CuBo1000BUM

BUJIUVICHHST OyJb0aliok, — 1e Temmneparypa
KUMiHHS. Jly’e BaXIJIUBO HE MEPETPITH PIAUHY: IJI IHOTO
noonu3y Ttemmneparypu kuniHHs (3a 10-15 °C) npunan
HEOOX1THO HAarpiBaTy MOBLIBHIIIIE.

1.3.7 BusHayeHHs TeMIepaTypu po3m’ AKIICHHSA
MoJIiMepy 3a MEeTO0M «KLJIbIE I KYJIsD)

Cyrp MeToay. 3a3jajieriib PO3IUIABICHHUI MOJIMED,
3aUTUN Y (POpMY y BUTJISAA1 KUIBIA 1 OXOJIOMKESHUN y HiH,
MOBOJI1 HArpiBalOTh Y TEPMOCTATI MiJ A€ MOCTIHHOTO Ha-
BaHTaXCHHS (KyJIi).

[lpunan nsi BU3HAYEHHS TEMIEpaTypu PO3M’ IKHEHHS
(puc. 23) ckiagaeThCcs 3 JBOX CTaKaHIB, 110 BXOASATH OJIMH
B OJIMH. 3OBHIIIHIA CTakaH, KWW CIY>XUTb 3a TEPMOCTAT,
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3aMOBHIOIOTH TJIIEPUHOM. Y BHYTPIIIHIN CTaKkaH MOMIIA-
I0Th HEPKABIIOUMI IITATUB 3 JBOMA IJIACTUHKAMU: BEPXHS
IJIaCTUHKA 3 TPbOMa OTBOPAMHU [JIsi JIBOX KIJelb 1 JJIsi
TEPMOMETpPA, a HMKHS IUIACTUHKA TIOM’ IKIITY€ yap i 4yac
naJiHHsA Kyabku. Kiiblig MaroTh BHYTpilIHINA aiametp 15,9
MM, BHCOTY 6,8 MM 1 TOBIHIMHY 00oma 2,25 Mm. Crtasesi
KyJIbKM Baroto 3,45-3,55 r maroth miametp 9,5 MM (po3-
MIPH KUIbIIS Ta Bara KyJbKM MarOTh 3HAYEHHS — CTaHJapTHI
YyMOBHU BH3HAUYEHHSI TEMIIEPATYpH PO3M’ SKIICHHS TOJIi-
MEpIB).

Kinbus HarpiBaroTh 10 50 °C, nmomimaroTh Ha HArpiTy
CTaJeBYy IJIACTUHKY ¥ 3aJMBalOTh MO caMi BIHIA PO3IJIaB-
JeHuM TojiMepoM. OXOJIOAMBILIM, HAIIUIIOK MOJIMEpPY
3p13al0Th TapsiYUM HOXKEM 1, BCTAHOBHUBIIM Ha MOBEPXHIO
NoJIIMEPY KYJIbKY, KUIbISL TIEPEHOCSATh HAa BEPXHIO IIjac-
TUHKY npuwiany. [Ipunag cTaBisiTe HA CITKY W OIAICPIBAIOTh
31 mBuAKICTIO 1 °C B XBUIHHY.

3a TOUKy pOo3M’sIKHEHHS O€peThCsl TEMIIEpATypa, 3a SKOi
KyJbKa, TPOBUCAIOYM B IIapl MOJIMEpPY, TOPKHETHCS
MOBEPXH1 HIKHBOT TJIACTUHKH.

D
i
0

Puc. 23. [lpuiag anst BUBHa4YCHHS TEMIIEPATYPHU
PO3M’SKIIEHHS] BUCOKOMOJIEKYJISIPHUX CITOJTYK
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1.3.8 Xpomartorpadis

Xpomarorpadgiss — OAWUH 13 METOAIB PO3JAUICHHS,
aHaimizy Ta (I3UKO-XIMIYHOTO JOCHIIPKEHHS PEUYOBHH,
30KpeMa OPraHiYHUX PEYOBUH. METOJ| MIMPOKO BUKOPHC-
TOBYIOTh TOMY, 10 BiH JJO3BOJISE JOCUTH JIETKO Ta EKOHOM-
HO 1JICHTU(IKYBaTU OpraHiyHl PEUYOBHHHU 1 MEPEBIPUTU iX
Ha 4uCcTOTYy. Xpomartorpadisi sSIK METOJl IPYHTYETbCS Ha
BIZIMIHHOCT1 y IIBUJKOCTSIX Ta XapakTepl pyxy KOHIIECH-
TpaliiiHUX 30H PI3HUX OPraHiYHUX PEUYOBUH, SIKI Tepely-
BalOTh y pyxomiii a3y (earoeHT) mo mapy HepyXoMoi
(asu, siKa BUSABJISE MIOA0 €IIOCHTA Ta OPraHIYHUX PEUYOBHUH
COPOIIIiTHI BJACTUBOCTI (COPOEHT).

PyxoMa (aza 3ayexxHo BiJ arperaTHOro CTaHy MOXE
OyTH Ta3oBa (BUKOPUCTOBYIOThH 1HEPTHI ra3u) ab0 piAMHHA
(BUKOpPUCTOBYIOTh Mail’ke BC1 OpraHiuHl pO3UMHHUKH, SKi
XIMIYHO HE B3a€EMOJIIOTH 3 MOBEPXHEIO COPOCHTY), a TOMY
PO3PI3HSIOTH Ta30BY Ta PIIMHHY XpoMmarorpadiro. Hepyxo-
Ma (¢aza MOKe OyTH y TOHKOMY ILIOCKOMY Iapi (Xpoma-
Torpadis Ha Tmamnepi; TOHKOIIapoBa Xpomarorpadia — y
HE3aKpIMJIEHOMY IIapl COpPOEHTY, y 3aKplIUICHOMY IIapi
copOeHTy a00 3a TUIIOM MiJAKIaJKH — Ha CKJI, Ha aJtoMI-
Hi€B1M (oJib31 M T. 1H.), @ TAKOXK Y KOJIOHIN (CKJISIHIA a0o 3
IHIIIOTO MaTepiany).

JIst opraniqyHO1 pe4oBUHHM a00 TPYIMH JTOCIIIKYBaHUX
KOMIIOHEHTIB CyMillli (B pa3l po3UICHHS) HANTIIIIIE MiX0-
IWUTh CBOSI KOMOiHAIlS pyXoMoi Ta HepyxoMoi ¢asu. Sk
COpOCHT BUKOPUCTOBYIOTh HEOPraHiuHi MaTepiaiu (CUJliKa-
resib, OKCHUJ allOMIHIIO, aKTMBOBAaHE BYTULIA Ta 1H.), Opra-
HIYHI TOJIIMEpPHI Marepiajii MpUPOAHOro (LIEr0JIo3a Ta il
MoaudikaTti) ab0 CHUHTETHUYHOTO (ToJiaMiau, JIaBCaH Ta
HII TIOJIMEPHI CcMOJM) NoXo KeHHsA. CopOeHT MOBUHEH
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MaTH Ha CBOId MOBEpPXHI PIBHOMIPHHH Ta OIHOPITHUIA
pPO3MOJIIT aKTUBHUX IIEHTPIB, 32 PaXyHOK SKUX 1 BiAOy-
BaeThca copOiisa. [loBepxHs copOeHTa Moxke 0yt Mmoaudi-
KOBAHOIO IISIXOM HAHECEHHSI CUJIbHO COPOOBAHOI PEUOBHU-
HU a00 HUIAXOM XIMIYHOI B3a€MOJIil PI3HUX PEAreHTIB 3
HOT0 OBEpPXHELO, 0 JI03BOJISIE 3HAYHO PO3IIMPUTH Jiamna-
30H MOXJIMBOCTEN Xpomarorpadii.

VY nabopartopisix OpraHiyHOro CMHTE3y Hal4yacTillle BH-
KOPUCTOBYIOTh PIIMHHY XpomMaTorpadiro (Ha mamnepi, y 3a-
KpIJICHOMY a00 HE3aKpIIUICHOMY TOHKOMY IIapi abo Ko-
JIOHKOBY).

Xpomarorpadisi Ha manepi HAUICKUTb 1O MIKPOMETO-
NiB, i1 371€O0UIBIIOT0 BUKOPUCTOBYIOTH JJISI aHATITUYHMUX
ninen. Sk Hepyxomy a3y BUKOPHUCTOBYIOTH CHEIIAIbHUN
(UIBTpYBaIbHUN TAMIp, KU Ma€ PIBHOMIPHY CTPYKTYpPY
Ta BUCOKY YHCTOTY — YHCTYy LEII0JI03y. XpoMartorpadiro
Ha Tarnepi 3A1MCHIOITh Y 3aKPUTOMY TOCYl (€KCUKaTOopi,
KPUCTAI3aTOPl, Y 3aKPUTUX CKJISIHKAX 13 3anuiioBaHUMU
BIHIISIMH Ta 1H.).

XpomaTorpadiro B TOHKOMY IIapPi BUKOPUCTOBYIOTH
I aHai3y Ta 1eHTudIKalli, 1HOAl M JJI8 HaIiBMIKpPO-
KIJTbKICHOTO BHWIUICHHS. i BUKOHYIOTh Ha CHELiaJIbHUX
MJIACTUHKAX (CKISHUX, aIOMIHIEBUX Ta 1H.) 3 HE3aKpiM-
JEHUM IapoM copOeHTa (HaiyacTille BUKOPUCTOBYIOTh
JJI BUJUICHHS HEBEIMKHX KIJIbKOCTEH OpraHiyHOI pedo-
BUHH, IIPU I[bOMY HEPYXOMOIO (Pa30r0 € OKCH]I aJIOMIHIIO
abo cuitikaresib) abo 13 3aKpilUICHUM IIapOM COPOEHTY Ha
almoMIHIeBIA miaknanaumi (Hanpuknan, «Silufoly — cumika-
rejib, 3aKPIMICHUA KPOXMaJIEeM Ha aJtOMIHIEBIN MIIKIAIII1).

1. Texnika xpomarorpadyBaHHs Ha mnamepi ado y
TOHKOMY mapi. Po3unH opraHiyHOi pPEYOBHUHU TOHKUM
KamuIsipoOM HAHOCATh y MEBHIM TOYLl BiJ Kparo Mamnepy
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(TUTACTUHKHU), SIKY BIAMIYAIOTh SIK TOUKY a0O0 JIiHIIO CTapTy.
[IpocyiytoTs namip (MJIACTUHKY) 1 BHOCATHh y MOCYJIUHY 3
TOHKHUM I1apoM entoeHTy. [1i1 gac pyxXy eNlroeHTy 1Mo Hepy-
XOM1i (a3l BiAOYBAETHCS PO3MOJ1I KOMIIOHEHTIB CYMIIIII.
He nomyckarouu BUXOAY €IIOCHTY Ha Kpai marepy (Iiac-
TUHKH), BUMMAaIOTh, BIIMIYalOTh KIHEIb PyXY PyX0OBoi (a3u
(piHImHY JTHIO), CylIaTh Ta PO3TIIAAAIOTH MiJ YJIbTpa-
(diojieToBUM IIpOMiHHSAM a0o, 3a HeoOxiaHocTi (y pasi
BIJICYTHOCTI KOJBOPY OPTraHiyHOI peUYOBUHU a00 JIHOMiHEC-
I[EHIIi1), MPOSBIAIOTh, 3POIIYIOYM PO3UYMHAMHU PEAreHTIB,
KOHIICHTPOBAHOIO CYJIb(PaTHOI KHUCIOTOK YU BHOCATH Ha
JIEKUIbKa CEeKyHJl Yy mnapu Woay (3akpuTuid mocynd 13
KpHUCTaJIMKaM{ MOy Ha JIHi).

[TonoxxeHHsT MJIAM PEYOBUH IO 3aKIHYEHHI XpOMaTo-
rpadyBaHHs xapakTepusyeTbest 3HaueHHsIMU Ry (Ratio of
fronts — BiHOIIIEHHS ()POHTIB):

Rf=L:LS,

ne L — Bigcranb Bif JiHID (TOYKH) CTapTy PEYOBHUHHU /0
CEepeANHU TUISIMU TIiCIs XpoMaTtorpadyBaHHS Ta MPOSIBIICH-
Ha, a Lg — BijacTaHb, Ky MPOWIIOB (PPOHT PO3ZUMHHMUKA
BiJl JiHII cTapty A0 (iHimHOI diHii. He3Baxkatoun Ha ToM
¢akT, 1o Ry cyTTeBO 3a51€XUTH B1J M1I1I0pAaHOI MApH PyXO-
MOi Ta Hepyxomoi a3y, TemmepaTrypud Ta 1H., SKIIO
CTaHJapPTU3YBaTH YMOBH MIATOTOBKU Ta MPOBEJACHHS XPO-
marorpadii peuoBUHH, TO Ry — XapakrepuctTuiyHa BEIUYU-
Ha JIJIs1 TaHO1 pe4OBUHU. TOMY 110 BEJIMYMHY JOCHUTH YacCTO
HaBOJSATh SIK JOBIAKOBY 3 METOK iaeHTH(ikalii. Xpoma-
TorpadyBaHHsS HEBiAOMOI PEUYOBHMHHM YacTO MHPOBOIATH 3
napajejlbHUM HAHECEHHSIM CHOJIYKM B1JIOMOi OyJ0BU 31
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BCTAHOBJIEHMM 3HadyeHHSIM Ry (cmoayka - CBIJIOK) — 3
METOI KOpPUT'YBaHHS Ry 10 CTaHmapTHUX yMOB. Xpoma-
Torpa)yBaHHsS PEAKIIAHUX CyMIIIEd BHUKOHYIOTh 31
CBiAKaMM — BUX1JJHUMH pearcHTaMmu.

2. Xpomartorpadiunmii aHadi3 MOAEJBLHOI CyMilmi
BOAOPO3YMHHMX  BITaMiHIiB Ha  IUIAaCTHHKax i3
3akpinieHum mapom «Silufol».

PeakTBM Ta mMarTepiajm: pOo3YHMH MOJCJIBHOI CyMilli
BiTaMiHIB (TiaMiH, WIPHAOKCOJI, aCKOpPOIHOBa KHCJIOTa,
pubodaaBiH, HIKOTUHOBA KHcJ0Ta) 1o 2,5-3 mr/mu y 50
%-My €TWJIIOBOMY CHOUPTY, PO3UMHHHUK [: cymim OeH30J—
MeTaHoJ-alleToOH—onToBa kuciora (14 : 4 : 1 : 1),
po3unHHUK II: cymimn OeH301-MeTaHOI-alleTOH—OIITOBA
kuciaota (11 : 7 : 1 : 1), nmactunku «Silufol» (po3mipom
150 x 150 mMm).

YcraTkyBaHHSI: MIKPOIIINETKH, KamMepa JJisl XpoMaTo-
rpadyBaHHs, JKepesno Y D-IpoMEHiB.

Y pa3i xpomatorpadiyHOTO aHai3y BOJOPO3UYMHHHUX
BITaMiHIB 0a)KaHO MPOBECTH JBOMIpHE XpomaTorpadyBaH-
Ha. Js1sg iporo B ogHOMY 13 KyTiB miacTuHku «Silufol» Ha
BigcTani 15-20 MM BiJ KOXXHOTO OOKY MiKpPOMIIETKOI
HAHOCATh Kparuito (O0au3bKo 4—5 MKJI) PO34YMHY CYyMIIIi
BITaMIHIB, JIalOThb PO3YMHHUKY BHUIIAPYBATHUCS 1 XpoMma-
TOrpadyioTh y PO3YMHHUKY [, 3yMUHSIOUM TIepEeMIllCHHS
pO3uMHHUKA Ha BijcTaHl 15-20 MM Bia BepXy IJIACTHUHKU
(MIACTUHKY OIYCKAaIOTh Yy PO3YMHHHUK OJHHM OOKOM, Ol
K01 Oyyna HaHeceHa Kparuis). IlnacTuHKy cymarh 1 Ipo-
BOJSITh XpomarorpadyBaHHS 3 BUKOPHUCTaHHAM PO3YHH-
Huka Il (macTWHKY OMyCKarOTh Yy PO3YMHHUK CYMDKHUM
OOKOM J10 MOMNEPEHbOro). 3aKiHYMBIIM Xpomarorpady-
BaHHS, TJIACTUHKY Ccymiath 1 B Y ®-NpoOMEHsIX BUSABISIOTH
IJISIMU BITaM1HIB, BUKOPUCTOBYIOUM 3HAYEHHS R¢BiTaMiHIB
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—  TIaMmiHy,

MIPUJIOKCOIY, AaCKOpOIHOBOI  KHCJIOTH,

prubodaBiHy, HIKOTHHOBOI KHCIOTH (po3unHHUK [ — O;
0.17; 0,48; 0,53; 0,68 BignmoBigHO; po3unHHUK II — 0; 0,60;
0,16; 0,22; 0,44 BiAMOBIIHO).

3. Xpomarorpagiyauii moaiji cymiili pe4oBUH HA
KOJIOHIII 3 OKCHIOM AJIIOMIiHiI0 200 CHIiKarejiem

Puc.24.
[Tpunan s
KOJIOHKOBOTO

Xpomarorpa-
dbyBaHHS
1-po3unHHMK

(€IrOCHT);

2 — copOeHT;
3 — BepxHId
Ta HUKHIN
TaMIIOHHU;

4 — npurimau

VY KOJIOHKY OJJHOMOMEHTHO HaJMBAIOTh
CYCIIEH3110 COPOEHTY y BUOPAHOMY JIJISI XPO-
marorpadyBaHHsi entoeHTl. JlaloTh ocictu
YaCTUHKAM COpPOEHTY (1l OUIbII HILTBHOTO
OCIJJaHHS HEPYXOMOi (Pa3u MOCTYKYIOTh IO
KOJIOHIII mannukoro). IloTiM BiAKpPHUBaIOTH
KpaH JJIsi BUTIKaHHS 3aiiBOr0 pPO3UYMHHUKA.
PininHa moOBMHHA BUTIKATA 3 KOJIOHKHA 31
mBHAKICTIO 1-2 kpami B cekyHay. Konu pi-
BEHb €JIIOCHTA JIOCSTHE BEPXHHOI'O TAMIIOHY,
y KOJIOHKY BJIMBalOTh HACUYECHUN PO3YMH
CyMIIIIl PEYOBHH, SIKi HEOOX1THO TOLJIUTH.

PedoBuHM (PIKCYIOTBCSA Ha COpPOEHTI Yy
BEPXHIM YaCTHHI KOJIOHKM; IIOTIM, IIO0 Mipi
BUTIKAHHSl €JIFOEHTA, Yy KOJIOHIII CTBOPIO-
I0TbCA 3a0apBJieHI 30HU, B SIKUX CKOH-
LEHTPOBAHI PEYOBUHU, SIKI HNOAUISIOTH (1151
OE3KOIIpHUX, aJie JIIOMIHECIIUPYIOUHX peUo-
BHH 3 METOI KOHTPOJIKO 3a 30HAMHU BHUKO-
pUcCTOBYI0Th Y @-0CBiTiIeHHS). Koy piBeHb
€JIFOCHTA OMYCTUTHCS JO BEPXHHOI'O TAMIIO-
HY, y KOJIOHKY JOJIUBAIOTh HEBEIUKUMU
nopiisiMa (o 5-10 MJj1) YMCTUH eTIOSHT
(OaxkaHO BUKOPUCTOBYBATH MPWIAA IS
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JI030BaHOTO0  JIOJIaBaHHS ~ pPO3YMHHMKA,  HaIpuUKiIaj,
otopetky). Ilicas Toro sik 3abapBiieHUN PO3UMH TEPIIOI
PEUYOBHMHU TEpPEe y nMpuiiMad, a 13 KOJOHKW MOYHE BUTI-
KaTU YHUCTUW €JIOEHT, MpuiiMad 3aMIHIOIOTh 1 XpOMaTo-
rpadyBaHHS MOPOJAOBXKYIOTh 3 METOK BHUILJICHHS 1HIIOI
pPEYOBHMHU, SIKa YTBOpWJA APYry 30HY. 3 METOK NpH-
CKOPEHHSI XpoMaTorpadyBaHHs Ta €KOHOMII €JIIOEHTA
MOYKHA 3aMIHUTH HOro Ha OLIbII aKTUBHUH, aje CyMICHUI
3 TepIIUM. 3aMiHy €JII0€HTa MPOBOJSATH KOJM PIBEHb
MEPIIOro €JIF0EHTAa OMYCTUThCA A0 BEPXHBOIO TaMIIOH 1
MOTIM MPOJOBXKYIOTh MPOMUBATH OCTAHHIM PO3YMHHUKOM.
HoBuii entoar 30uparoTh B OKpeMHil mnpuitMad. Po3xin
CJIIOCHTIB 3aJICKUTh BijJ Oy/J0BH OpraHidyHUX PEUOBHH, SKI
PO3/IISAIOTh, Bii aKTUBHOCTI COPOEHTY TOUIO.

Po3uuHu 13 npuitMadiB BUNAPIOIOTH JO CyXOro 3ajIull-
KY, BU3HAYalOTh Macy BUJUICHUX PEUOBUH Ta TEMIEPATyPy
TOIJICHHST a0o0 1HII (I3UKO-XIMIYHI XapaKTEPUCTUKU
PEUYOBHH.

1.3.9 EjleMeHTHUH aHAJII3 OPraHiYHUX CIOJIYK

PeakTMBM Ta NPUJIAAHU: OPraHiuHI PEUOBUHU, SKi
MmicTaTh KapOoHn, I'igporen, Hitporen, Cipky Ta rajaoreHu;
kynpyM(Il) oxcun, 3HeBogHenuit kynpyM(Il) cynbdar, Ban-
HsHa (a00 OapuTOBa BOJA), METAIEBUM HATPI, BOJHI PO3-
yuHU (BiAnoBigHux koHueHtpaui) ¢pepyMm(Il) cynwsdary,
bepyM(Ill) xmopuny, HaTpiid HiTponpycuay, miroMoym(Il)
aleTary, HaTpiil HITPUTY, apreHTYM HITpaTy, OLITOBAa KHC-
J0Ta, XJIOpHUJIHA KHUCJIOTa, HITpaTHA KHUCIIOTa, CyJb(aTHa
KHUCJI0Ta, XJa0podopm; MigHa cripaib, GapPopoBl CTYNKH,
npoOIpKH, ra30BiABIIHI TPYOKHU Ta 1H.
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1. Bussiaenns KapOony ta TIimporeny. Jlus
BusienieHHs KapOony Ta ['igporeny  mociigkyBaHy
OpraHiyHy pEYOBMHY HarpiBatOTh y MPOOIpIl 3 CyXuM
kynpym(Il) okcugom. Ilpu upomy 13 KapOoHy opranidHoOi
PEUYOBHMHHU 1 KUCHIO pEareHTy YyTBOPIOEThCS KapOoH(IV) ok-
cun, a 13 I'igporeny pedoBunHu 1 Oxcureny kynpym(Il)
okcuay yTBoproeTbess Boma. Kympym(I) oxcupa BigHOB-
JIO€THCS JO METAIEBOI MiJIi.

Jls BUKOHAHHA JOCHIY 30MparoTh Opuiaj 13 TPbOX
poOipok (puc. 25).

Puc. 25. ITpunan nns suasnenus Kapoony ta I'igporeny

Y cyxy mpoOipky (1) knamyTh moOpe mnepemiliany
cyMill cyxoro nopouikonoaionoro kynpyM(Il) oxcuay Tta
JOCIIJI)KYBaHOT OpPraHiuHOI PEYOBHUHHM (PEKOMEHIYEMO B
CIIBBIHOIIEHH] 3a Macow mpubauzHo 10:1). [IpoOipky
I[IJIbHO 3aKPUBAIOTH MPOOKOIO 13 BCTABJICHOIO B HEI raso-
BI/IBITHOIO TPYOKOI (2), 3aKpIIUIIOIOTh HA IITaTUBI, SK
300paxeHo Ha puc. 14. [Hmmi KiHepb Ta30B1ABIIHOT TPYO-
KM 4epe3 T'yMOBY MpOOKYy BBOAATH B mpoOipky (3). Mo
1boro B npoOipky (3) Hacunaroth 01u3bk0 2 1 Kynpym(Il)
cyiab(daTy, 3HEBOAHCHOTO IIISXOM HAarpiBaHHS MiIHOTO
KyImopocy, a B TpoOipky (4) HaiuBarOTh 4-5 MJ BamHs-
HOi 200 0apuTOBOI BOJIM 1 3 €IHYIOTh 11 Yepe3 ra3oBiABIIHY
TpyOKy (5) 3 mpoObipkoto (3).
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[TpoGipky (1) 13 cyMmimII, CIOYaTKy BCIO, 00EPEKHO
HarpiBalOTh Ha JIETKOMY MOJyM’i TMajlbHUKA, a TOTIM
CUJIBHO TMpOrpiBatoTh 1i HIKHIO YacTuHy. Iligm dyac
HarpiBaHHsT OpraHiyHa pedyoBUHA pyHHYyeThcs. KapOow,
3’ennyrounch 3 Okcurenom kynpym(ll) okcuay, yTBOproe
BYIJICKUCIINM Ta3, a ['iaporeH — BoAy:

(C...H)+ CuO - CO, + H,0 + Cu

[TosiBa kpanenb BoAW Ha cTiHKax mpoOipok (1) ta (2), a
TakoX 3a0apBiieHHs y cuHii komip kynpym(Il) cynsdary,
CBIIUMTh NP0 TMPUCYTHICTH B OpraHiuyHid CHOJYIl
I'iaporeny:

CkanaMmydeHHs BamnHsHOi (a0o0 OapuTOBOi) BOJIU Yy
npoOipiii (4) BiJl BYTJIEKUCIIOTO Ta3y, sIKUil YTBOPIOETHCS B
npoOiput (1), cBimuuTh mOpo MNpUCYTHICTH KapOoHy B
JOCJI1JIP)KYBaHIN peYOBHHI:

Ca(OH), + CO, — CaCO; + H,0

2. Bussienns Hirporeny peakuiero Jlaccens.
3araJbHONIPUMHATUM METOJOM BHsBIEHHA HiTporeny B
OpraHiYHUX CIOJlyKaX € HarpiBaHHd JOCJIKYBaHOI
PEUOBHMHM 31 IIMAaTOYKOM MeTajieBoro Harpiro. Ilim uyac
cruiaBieHHs: Hitporen nepexonuts y NaCN, Cynbbhyp — y
Na,S, Xmop — y NaCl, Bpom — y NaBr, Mox —y Nal.
Takum uwunHoM, 13 mpodu JlacceHss (3 ymHepeKECHHSIM
BUKOPHCTOBYIOUM TUIBKM AUCTUIHOBAHY BOJAY B MOJab-
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IIMX OIepallisixX) MOXJIMBO BHU3HAYUTH O3HAYEHI BHIIIC
€JIEMEHTH.

3axoam 0e3nmexu. [Jocii MpOBOAUTH Y BUTSKHIN madi
3a CKJIOM Ta B 3aXMCHHUX OKYJIsIpax.

VY cyxy npo6ipky nomimarwTts 0,2—0,3 T gocaiKyBaHO1
pPEYOBMHU Ta IIIMAaTOYOK METAJIEBOr0 HATpiro (Kajiko)
PO3MIPOM 3 TOPOIIHNHY, BIIKATOTO MK JIUCTKAMU (PLIBTPY-
BAJILHOI'O TIafniepy Ta OYHMILEHOI'O0 BIJI OKCHIHOI ILIIBKH.
[Ipu tboMy HATpik CJiJI TOMICTUTA B CEpPEAUMHY IpoOU
peyoBuHu. [IpoOipky OepyTh y AepeB’sHUI 3aTHCKa4d Ta
00EpEeKHO HarpiBarOTh IOJYM’ sIM Ta30BOr0 IMaJIbHUKA J10
YTBOPEHHSI OJHOPIHOIO CIJIaBY. YHACHIJIOK BIIOYBAETHCS
MIpOJIi3 PEYOBUHH, HEPIAKO 31 CIAJIaXOM 3JIMIIKIB HATPIIO,
oOByritoBaHHs. [IpoOipky 00epeKHO HarpiBarOTh JI0 MOSBU
4yepBOHOro 3a0apBiieHHs npoOipku. [ociimkyBaHa pedo-
BUHA PO3KJIAJAETHCS TakUM 4YWUHOM, Mo Hirporen Tta
KapOoH 3’€1Hy10TbCs 3 HatpieM 1 Ipu 1IbOMY YTBOPIOETHCS
I[1aH1] HATPIIO.

Harpituii kiHeup npoOipKH, HE JOMYCKAaIO4YUd MOro
OXOJIOJKEHHSI, PI3KO OMYCKalTh y (haphopoBy CTYNKy 3
HEBEJIMKOK KUIBKICTIO JUCTUJIBOBAHOI BOJU (PEKOMEH-
ayemo a0 10 mu). IIpobipka pyliHyeThCs (Oyobme 2omoei
00 cnanaxy 3aauwiKie Hampilo), 3UTUIIKA 3 PO3ILUIABOM
00€peXXHO MOMAPIOHIOITh Ta PETEIbHO MEPETUPAIOTE.
YTBOpeHU HATpId I[1aHI1J PO3UUHSETHCS Yy BOMl, CyMIill
(GUIBTPYIOTH BiJ IIMATOUYKIB BYTruuis Ta ckia. Jlo ¢iabt-
paTy MTOCHIAOBHO AOJAaI0Th 2-3 MJ HIOMHO MHPUTOTOBIIE-
HOTO KOHIIEHTpoBaHOro po3uuny Gdepym(Il) cynwdary,
HneKiIpka Kpanenb po3unHy Gdepym(Ill) xmopupy Ta
NIIKUCTIOITh 1 %-M pO3YMHOM XJIOPUIHOI KHCIOTH 10
c1abKO KHUCJO1 peakilii. YTBOpeHUM CUHIN ocall fepiHch-
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Koi Jna3ypi CBiAYUTHL TIPO MOPHUCYTHICT, HiTporeny B
JOCIII)KYBaH1i pEYOBHUHI.
Peaxiiist mpoTikae BIAMOBIIHO JO TAKUX PIBHSHbB:

(C...H...N...)+ Na — NaCN -+ HPOAYKTH IIPOJI3Y ;

2NaCN + FeSO, — Fe(CN), +Na,SO0, .

Fe(CN), +4NaCN — Na,| Fe(CN) |

3Na,|Fe(CN) ] +4FeCl; — Fe,[ Fe(CN), | +12NaCl

JIna oe3neuniuiozo 3asepuieHHA npouecy NOMmMpPiOHO
niciisa_nipoaizy pedosuHu 0xoio00umu npooipkKy, oooamu
Hegeauky Kiabkicmo cnupmy (0,5-1 mna), oodepescno
Hazpimu (MoXcauea peaxkuisa 3 3aIUMWKAMU HAmpi),
oxonooumu, oooamu I1-2 ma 600u, npoKun’smumu i
npoginempysamu. Dirtempam eUKOPUCHMOBYIOMb O
eunenennsn Himpozeny, Cyavpypy ma I'anozenies.

3. Busipiiennsi Cyans@ypy. [ocaipkeHHs: opraHiyHuX
peyoBuH Ha BMIcT Cynb(ypy HpOBOJASITH aHAJIOTIYHO O
npoou Ha HitporeH. PedyoBUHY TakoX MIHEpai3ylOTh 3
METQJIEBUM HATpPieEM, MPU 1OMY 3pa30K, W0 MICTUTH
Cynedyp, y Oporieci po3KiagaHHs yTBOPIOE HATPIN CyJIb-
(121, HasIBHICTh SKOT'O BHUSBISAIOTH 3a JIOTIOMOTOKO 3BHUYaM-
HUX peaKIliii Ha cynbdin-ion S

VY cyxy npo0ipky BmintyoTh 0,3—0,5 r cynbbdaH110BO1
KUCIOTH (200 1HIIOI CIPKOBMICHOI PEYOBHMHH), J10JIaIOTh
IIMAaTOYOK METaJeBOro HATPil0 PO3MIPOM 3 TOPOILIWHY,
MIITOTOBJICHOTO, SK BKAa3aHO BHILE, 1 OOEPEKHO Harpi-
BaIOTh Ta30BUM MAJILHUKOM JI0 YEPBOHOT'O PO3’KAPIOBAHHS.
[apsiuy mnpoOipky HerahHo Ta pi3ko (IOTPUMYIOUYKCH
npaBuja 0e3leKu) onmyckarwTh Y dapdopoBy yamky 3 10—
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15 ma Boam. IlpoOipka BiJ PIi3KOr0 OXOJIOMKCHHS
TPICKAEThCA, il BMICT TICIS PETEIbHOr0 MOJAPIOHEHHS
YaCTKOBO PO3YHMHSIETHCS Y BOJl. OTpuMaHy cyMmiml (uUIbT-
pylOTh, GUIBTPAT MNOAUIAIOTH Ha TpU HPOOIPKU IS
MPOBEACHHS TaKUX JOCHTIIIB:

a) 0 OaHI€ET YacTUHU (UIBTpATy IOJAIOTh ACKiIbKa
Kpaneiab MOWHO NPUTOTOBJIEHOIO PO3YMHY HATPld HITPO-
npycuay. IlosiBa yepBoHO-(})i107€TOBOrO 3a0apBICHHS CBI/I-
yuTh Mpo npucyTHicTh Cynbdypy B pedoBuHI. 3abaps-
J€HHSA, OOYMOBJICHE YTBOPEHHSIM KOMIUIEKCHOI COJl,
HareBHO, TaKO1 OyI0BH:

Na,S + Na,[Fe(CN)sNO]— Nay[Fe(CN)s(NO)S];

0) 1o npyroi 4acTUHU DiNBTpPATy A0AAIOTh TPIMIKU S5 Yo-
HOTO BOJIHOTO po3uuHy ImomMOym(Il) amerary Ta mijgkuc-
JTIOI0Th PO30ABJIECHOIO OLITOBOIO KHUCJIOTOIO. Y pe3yibTari
yTBOproeThes ocan maomMoyM(Il) cynbdiny PbS gopnHoro
KOJIbOPY, a Yy pa3i Huzbkoro Bmicty Cyaedypy -—
KOPHUYHEBOI'O KOJIBOPY;

B) JI0 TPETHhOI YACTHUHU (PIBTPATy 10JaI0Th PO3BEACHY
XJIOPUJIHY KHUCJIOTY JI0 SIBHO BHUPAKEHOI KHUCJIO1 PEaKilii.
[Ipu bOMY BHAISETHCS JUTIAPOTEH CYyab(Pia, SKUN JIETKO
BUSIBUTH 32 MOT'O XapaKTEPHUM 3aIlaxoM.

4. BusiBJICHHS r'aJIOTCHIB:

a) nmpob6a beabmTeidHa. /[ BUSABICHHS TajOreHIB
(oxkpiMm DTOpY) HEPIAKO BUKOPUCTOBYIOTH PEAKIIiIO
3a0apBJICHHS MOJIYM sl JISTKUMH COJISIMHU TaJIOTEHIAIB MiJi,
AKy 3anporionyBaB @.@. benblITelH.

[3 TOHKOT MiAHOT MPOBOJOKU BUTOTOBJISIOTH HEBEIUKY
CIipajib 3 BUIbHUM KIHIIEM, JOBKMHA SIKOTO MTOBUHHA OyTHU
He Oumpiie 15-20 cm. Chipadb HarpiBarOTh B OKHCIIIO-
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BAJIbHOMY TMOJyM’i TajJbHUKA J0 3HUKHEHHS 3€JEHOI0
3a0apBJICHHSI MOJYyM’si U YTBOPEHHS Ha MOBEPXHI CHipaii
wiBku Kynpym(Il) oxcuay. ITiciist 0X0JIOKEHHSI OKUCIICHY
CIipaJib 3MOYYIOTh 400 MOCHUIIal0Th HEBEJIMKOK KUIBKICTIO
JTOCHIKYBaHOT PEYOBUHHU 1 3HOBY HarpiBarOTh Yy MOJYM’1
najgpHuKa. OpraHiyHa pPeYOBUMHA OKHUCHIOETHCS (YTBOPIO-
I0ThCS, 37€OUIBIIOT0, BYTJICKMCIMA Ta3, BoAa Ta Tralo-
T€HBOJIHEBI CIIOJIYKH, SIKI pearyroTh 3 miiBkow Kynpym(Il)
okcuay). Ilpu 1ibomy, nesKuil 4yac yepe3 HEMOBHE OKHUC-
HEHHS, TIOJIyM sl € KINTSIBUM, a TMOTIM, SIKIIO y PEYOBUHA
MICTUTh TaJIOTeH, 3a0apBitoeTbea napamu Kynpym(Il) ra-
JIOTE€HIIB B SICKPABO-3€JIEHUM KOJIIp PI3HUX BIATIHKIB (Ha-
MPUKJIAJl, CAHIOBATO-3E€JICHHM ).

0) BUSABJCHHS TrajioreHiB y ¢QuibTpari poO34YHHY
miaBy 3a Jlaccenem. BusiBieHHIO ranoreHiB y (uibTparti
pO3uMHYy TUIaBy 3a JlacceHeM 3 JI0MOMOror apreHTyM HiT-
paTy 3aBakaloTh HATpPid CyJbQi] Ta I1aHiJ, a TOMY TOTpPiOo-
HO MIPOBECTH ONepallii 3 iX IepeTBOPEHHS.

Bapianm 1. Y npoOipky 10 AeKUIbKOX (4—6) Kparelb
¢ubTpary 3 nmpoodu Jlaccens gomaroth 2-3 Kparuil po3Be-
JIEHOI HITPATHOI KUCJIOTU 1 KUIM SATATh MPOTIToM 1-2 XBH-
JUH JJI8 BUJAJCHHS JUTIAPOTeH Cyiab(iay Ta TiaporeH
mia"igy (tara!). Po3uumH OXOJOIKYIOTh 1 JI0JaI0Th J0
HbOrO 1-2 KpamiauHH po34MHY apreHTyM HiTpaty. [losiBa
0171010 0caay CBIIYUTH MPO MPUCYTHICTH Yy MPOOI1 XJIOpY,
OJIAHO-)KOBTOIO — OpoMy, a »oBToro — womy. Jlus
YTOUYHEHHSI HEOOXIJIHO MPOBECTH JOCHIIN 32 BaplaHTOM 2
Ta 3.

Bapianm 2. Y npoOipky 10 4-6 xpanenb QuUIbTpaty 3
npoou Jlaccenst nonaroTh 1-2 kparii po3BeeHol cybdar-
HOT KHUCJIOTH, | Kpariio po3YuMHy HATpId HITPUTY abo
po3unny (epym(Ill) xmopuny ta 1 ma xjmopodopmy i
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nepemMimyioTh. BiacTosBIIM BMICT MNpOOIpKH, CIIOCTEPI-
ratoTh 3a KOJILOPOM XJIOPOOPMHOI'O PO3YMHY. 3a HasB-
HICTIO (10JIETOBOrO 3a0apBiICHHS POOJISITh BUCHOBOK IIPO
MPUCYTHICTh Y PEUOBUHI HOY.

Bapianm 3. Y npoOipky 3 4-6 kpamisamu GUIbTpaTy 3
npobu JlacceHnsa nonarTh 2-3 Kparuili po3BEeACHOI XJIOPHU/I-
HOI KHUCJIOTH, |-2 Kpami po34uMHy XJopamiHy Ta 1 wmu
xjopoopmy. 3a HaAsIBHOCTI y BUXIJHIM pEUOBUHI OpOMYy
xnopodopMHHUH 11ap HaOyBa€ KOBTO-Oyporo 3a0apBJICHHS.
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YacTuna 2. 3araabHi Ta cnemiajabHi
MeTOAM MO0YA0BH KAapOOHOBOI'0 CKeJIETY,
BBEJACHHA TAa 3MIHM (DYHKUIOHAJIBHUX I'PYII

2.1 3arajbHi MeTOaU BBeAeHHA PYHKIIOHAJIBHUX
rpyn, 3MiHA OYJ0BH CKeJIeTY BYIJIEBO/IHIB

2.1.1 OKucHeHHHA

OKUCHEHHSM, 3a3BHYaii, Ha3WBAETHCS XIMIYHA peEak-
i, B PE3YJbTaTl $KOI 30UIBIIYETHCS €IEKTPOINO3UTHB-
HICTh OKMCHIOBAHOI PEYOBUHHM 3a PAXYHOK BTPATHU BAJICHT-
HUX €JICKTPOHIB. AJie B OpraHiyHiid XiMii OKUCHEHHS PO3-
IIISAEThCS SIK IPOIEC, B PE3YJIbTaTl SIKOTO Bl OpPraHIvYHOI
CIIOJIYKH JI0 OKHMCHIOBauya MEPEeXOJATh E€JIEKTPOHU 1 MpHU
IbOMY 30UIBIIYETHCS 4YMCIO (200 KpaTHICTh) OKCUTeH-
BMiBCHUX 3B’s3KiB (C—O, N—O, S—O 1 1. 1.) ab0 3MeHIIy-
€ThCS unucio rigporeaBmicHux 3B s3kiB (C—H, N-H, S—-H 1
T. m.). Tak, Hanmpukiaa, NpU OKUCHEHHI METAHONYy [0
MYpPalIMHOTO AJIbJIETIAY KUIBKICTh BAJE€HTHUX EJIEKTPOHIB
3MiHIO€TBCS 3 10 10 8, mpu 1IbOMY 3MEHIIYETHCS HA OJUH
C—H, okxmcHEHHS ke METaHAJII IO METAHOBOI KHCJIOTH
¢bopMarbHO HE MPUBOIAUTH 1O 3MEHIIIEHHS KUIBKOCTI Ba-
JEHTHUX €JIEKTPOHIB (HAaBMaKW, METaHalb Mae &, a
MeTaHOBa KucyioTa — 10 eJIeKTPOHIB), alie TaJIbIIIE 3MEHIITY-
eTbcd KUIbKicTh C—H 3B’s3kiB. Toal BIJHOBJIEHHSA — 3BO-
POTHI TIPOIIEC, B pe3yJIbTaTl IKOTO MPOXOAUThH MPUETHAH-
HS €JEKTPOHIB JO BIAHOBJIIOBAHOI OPraHIYHOI PEUOBHHH,
3MEHIIYETHCSI MOro 3arajbHa €JeKTPONO3UTUBHICTD 1 MPO-
XOIUTh 3BOPOTHE TepeTBOpeHHs (Hampukian, R,C=0 B
R,CH,). IIpu upoMmy 3BepTarOTh yBary Ha HAacTyIHE: aTo-
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MaMm KapOoHy B opraHiyHiii MOJIEKYJl MPUIHUCYIOTh Pi3HI
CTYNEHI OKMCHEHHSI B 3aJIE)KHOCTI BiJ] YMcClia 3B’SI3KIB, 1110
yTBOpeH1 KapOoHOM 3 OUIbII €TEKTPOHETaTUBHUM €JIEMEH-
ToM, HiX ['iaporeH. Tomal QyHKIIOHAIBHI MOXIJIHI MOXHA
po3TallyBaT 3a MOPSAKOM 3POCTAHHSAM 1X CTYMEHS
OKHMCHEHHs. Tak, ajJkaHu BITHOCATHCS J10 HYJbOBOI TpyIH
(HAOJIMKEHO CTYIIHb OKHUCHEHHS -4), aJKEeHH, MOHOTajo-
re€H3aMIIIeHl, COUPTH, aMiHU — A0 Nepuioi (CTyMmiHb OKHC-
HEHHS -2), aJKiHW, AUTajJoreH3aMilleHl, KETOHHM — J0
npyroi (crymiHb okucHeHHs (), KapOOHOB1 KHCIIOTH 1 iX
aMiy, TPUTaJoreH3aMIIIeH]1 alKaHu — JI0 TPEThO1 (CTYMHiHb
okucHeHHs 12), Hitpuwiu, CO,, CCIly — 1o yerBeptoi (cTy-
MiHb OKUCHEHHsS +4). Toai OKMCHEHHS — MPOIEC, B SIKOMY
OpraHiuyHa CMOJIyKa MEPEeXOJUTh B OUIbII BUCOKY KaTEro-
pito (3 OUIBIIMM CTYNIEHEM OKMCHEHHS), a BIJIHOBJICHHS —
3BOPOTHUM mporec. OKHUCHEHHS 3BUYaWHO MPOXOIUTH 3a
MOJOKEHHSIMHU 3 HAHOLIBIIOK €JIEKTPOHHOI TI'YCTHHOIO, a
BIJIHOBJICHHSI — 3a TOJIOKEHHSIMHU, JI€ €JIEKTPOHHA T'yCTHHA
HalMEHILIA.

OKUCHEHHSA BEJIETHCS 32 JOMIOMOIOI0 IIMPOKOTO CIEKT-
Py peareHTiB (OKHCHIOBAYiB), /IS SKUX IOJIATA€ Y BITHSITTI
CJICKTPOHIB B1JI OKUCHIOBAHO1 peuoBHHU. HasgBHICTH mIMpO-
KO0 psily OKMCHIOBAYiB J03BOJIsSIE BUOpATH pearcHT 3 Hakl-
O1IBIIIO BJIACTUBICTIO, MISITM BUOIPKOBO (CEJIEKTUBHO) Ha
(YHKIIOHAIBHI TPpynu. Mipot0 aKTHBHOCTI OKMCHIOBada €
Horo ejekTpoxiMiuyHuM moTeHIian. Jlis OKHCHIOBada Ha
OpraHiuHl CHOJYKH 3aJI€KUTh BiJ] 1Oro XIMIYHOTO Xapak-
TEpy, a TaKOX B1J XIMIYHOI IPUPOAU OKHCHIOBAHOI PEYO-
BUHU, TEeMIIEpaTypy, KOHILEHTpallll pearcHTIB, KOHIICHT-
pamii i0oHIB BoaHIO 1 T. 1. Ilig yac okMCHEHHI OaraThbox
OpraHIYHMX CHOJIYK, 3QJIEKHO BIJl MPUPOJM OKHUCHIOBaua i
YMOB p€axiiii, yTBOPIOIOThCS P13HI TPOAYKTH OKUCHEHHS.
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Ak OKHCHIOBadl OpraHIYHMX CIIOJyK HaidacTiiie

3aCTOCOBYIOTHCSI HACTYITHI PEYOBUHM:

— kamii nepmanranatr (KMnQOy)

— xpom(VI) okcup (XpoMoBuUiA aHTiApU), OIXpOMaTH 1

xpomona cyMiti (CrO;, K,Cr,O7 Tor1110)

— HiTpatHa kucjaora (HNOj)

— HiTporeH okcuau (N,Oq4, N,O3)

— rinoxjoputu (NaOCl, KOCI)

— xnopatu (NaClO;, KCI105)

— MoHoHajAcyb(paTHa kuciaora (HOSO,O0H) —

kucyiora Kapo

— nepcynbsdatu (KOSO,00S0,0K,

NH,0S0O,00S0,0 NHy)

— HagkuciaoTu (HagouroBa — CH;COOOH 1 HanOeH-

3oitHa — PhCOOOH xkucnotu To1110)

— maroMOym(IV) anrerat Pb(OCOCH;),

—noana kuciaora (HIO4 2H,0)

— Hatpiil 0icmyTtar (NaBiOs)

— kuceHb noBiTps (O,)

— 030H (O3)

— momMOoyM(IV) okcun — PbO,

— ceneH(IV) okcug — SeO,

— tpeT-bytunxpomar — po3uun CrO; B TpeT-OyTHIIO-

BOMY CHUPTI.

— apreHTyM okcus (Ag,0)

— rigpored nepokcu (H,0,)

— ocMmii( VIII) oxeng — OsOyq

— amomiHiil Tper-0ytunar — AIJOC(CH3)s]; Tomo.
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XapakTepuCcTHKA HAMBAKJIUBIIIAX OKMCHIOBAYIB

Kauiii_terpaokcomanranar(VII) (xamiii mepmaHra-
HAaT) — OJIMH 13 HAMJaCTIIIC B)XKUBAHUX OKHCHIOBAYiB.

OkucneHHs 31€01IbIIOTO MPOBOJATH Y BOJHUX PO3UH-
Hax KaJllil mepMaHraHaTy pi3HOI KOHIIEHTpaIllli, CTBOPIOIO-
YU HEUTpayibHE, KUcie ado JyKHE CepeIOBUIIIE.

OKHCHEHHI0 Y HEUTPAJIBLHOMY Ta Yy JYKHOMY
cepeoBHINI BIJIMOBIIA€ PIBHAHHSA:

2KMHO4+H20—>2MHOZ+2KOH+30.

[Ipu upomy 4,8 I aKTUBHOTO KHUCHIO BUILIAETHCSA MPU
BUKOpUCcTaHHl 31,6 r© kamii nepmanranHaty. OKuCHIOBadY
OB M’SIKO JII€ B HEWUTPAJIbHOMY CEPEAOBHILI, HaMpH-
KJIaJl, €TUJI B apOMaTUYHOMY SIApI MOXHA OKUCHUTHU JI0
aleTUIIy, B TOM K€ 4Yac SIK B JIY’)KHOMY CEpeJOBHILI OOKOBI
JAHIIOTH 3A€O01IbIIOI0 OKHUCHIOITHCS 10 KapOOKCHUIIBHOI
rpynu. IlepBuHHI CIIUPTH Ta albJIETIAM TAaKOXX OKHUCHIO-
I0OThCSL 10 KHUCJIOT. B JyXKHOMY CepeloBHII aleTHIbHI
MOX1JHI TIEPETBOPIOIOTHCS B 0O-KETOKHUCIOTH. [loTpiOHO
MaTH Ha yBasl Toi (axt, mo maprai(IV) oxcum — copOeHT
1 TOMy TPOAYKT MOTPIOHO PETEIbHO BUMHUBATU. B HEWT-
paJbHOMY CEpEIOBHUIII TPOBOAUTHCS peakilisi Barnepa.

HelTpanbHICTh PEaKIIMHOTO CEpeIOBUIIA YaCTO J0CS-
ra€TbCsl HEUTpANI3aIli€l0 Kalliil TIAPOKCUAY BYTJICKUCIUM
razoM abo NUIAXOM JOJaBaHHs COJied MarHiro abo alo-
MIHIIO, SIKI YTBOPIOIOTH CIA00JIYKHI MaJOpPO3YMHHI T1ApPO-
KCHUJIH.

OKHCHEHHS Kajli NepMaHTaHaTOM B HEUTPaIbHOMY
CEPEJOBUIIl MOXXHA TaKOX IPOBOJUTH B allETOHOBOMY
pO3UHHI.
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OKkHCHEeHHSI B KHCJIOMY cepeaoBuilmi. Peaxiiito
OKHMCHEHHS KaJiii MepMaHraHaTOM B KUCJIOMY CEPEIOBHIII
HaW4acTIE MPOBOJATh Y MPUCYTHOCTI CyJIb(aTHOI KUCIIO-
TH:

2 KMn0O,4 + 3 H,SO4 — K,SO4 +2 MnS04+3 H,O +50.

[Ipu npomy 4,8 r aKTUBHOT'O KUCHIO BUJUISIETHCS TTPU
BUKOpHCTaHH1 18,96 T kaiii mepMaHraHary.

OKHUCHEHHS KaJllii MepMaHraHaTOM B KHUCJIOMY cCepe-
JIOBUIIl BUKOPHCTOBYIOTH 3HAYHO pIJIIe€, HDK B HEH-
TpaJbHOMY 4M JIyKHOMY. OKHCHIOBaY i€ OUIbII arpe-
CUBHO — OKHCHEHHSI OIYHMX JIAHIIOTIB apOMaTHYHUX 1
TETEPOIMKIIYHUX CIIOJYK Kajid IepMaHraHaTOM B KHC-
JIOMY CEpEJIOBHII YacTO CYMPOBOKYETHCS JEKapOOKCH-
JTIOBaHHSIM. AJle 1ed MeTOJl JO03BOJISIE, HANpPUKIIAI,
okucHut — NHOH 1o —NO..

Xpom(VI) okcua (XpoMOBHUII _aHCIAPUI) i XpoMOBa
CYMIlll TAaKOX YacTO BXHBaHI OKHCHIOBaudi. Xpom(VI)
OKCHJI 3aCTOCOBYETBbCSI Yy BHIJISI PO3UYMHY B ONTOBIH
KHUCJIOTI, OIXpOMaTl — y pO34MHI po30aBiieHOi cyiab(aTHOI
kuciotu. CyMill, 10 ckiaaaeTbesa 3 1 Mons Oixpomary, 4
MoOJIe Cynb(aTHOI KUCIOTH 1 BIJAMOBIJIHOI KIJIBKOCTI BOJH,
Ha3MBAETHCI XPOMOBOK cyMilinio bekmaHa (BUTOTOBJIEHA
13 Oixpomary kamito) ab6o Kuriana (BUroToBiieHa 13
oixpomary HaTpiro). OKMCHEHHIO BIJMOBIIAIOTh PIBHSIHHS:

2 CI’O3 — CI’203 +30 ;
KzCI'207 + 4 HzSO4 — K2SO4 + CI'(SO4)3 +4 Hzo + 3 O.

[lin yac mIaHyBaHHS CHUHTE3Y BUXOAATH 13 TOTO, IO
4,8 T akTuBHOTO KUCHIO Aar0Th 20 T xpom(VI) okcuay, adbo
29,4 r Oixpomatry kamito, abo 200 r© XpoMOBOiI CyMiIii
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bekmana (cknamaerbes 13 120 r Oixpomaty kajiro, 160 r
KOHIICHTpOBaHO1 cyib(parHoi kuciaotu 1 540 Ma Boau).
OKHCHEHHSI MPOBOJATH K Ha XOJIOMAI, TaK 1 MPH IIIJIBH-
meHii temmeparypi. Xpom(VI) okcua mupoKko 3aCTOCOBY-
I0Th VIS OKMCHEHHS apOMAaTHUYHHMX BYTJIEBOJHIB y BIJIIO-
BIJIHI XIHOHH, JiIi OKMCHEHHSI METAaHOBHUX TPyl (HampuK-
Jaji, OKUCICHHS Tpu(eHUIMETaHy B TpU]EHLIKapOiHOM),
JUISl OKUCHEHHSI O1YHMX JIAHIIOT1B apOMAaTHYHUX CIOJIYK JI0
KapOOKCUJIBHUX Tpyl (1HKOJU MOXKJIMBE JI€KapOOKCHUIIIO-
BaHHS), U1l OKUCHEHHS BTOPMHHHUX CIUPTIB Yy BIAMOBIJIHI
KETOHH.

100 T xpomoBoi cyminni bekmana (ckiagaetses 13 60 T
oixpomary kajito, 80 T KOHIIEHTPOBAHOI CYyJb(aTHOI KHUC-
aotu 1 270 mia Boau) BIAMOBIAAE 2,4 T aKTUBHOT'O KHCHIO.
XpOMOBY CyMIlll 3aCTOCOBYIOTh JJIsl OKUCHEHHS TEPBUH-
HUX 1 BTOPUHHUX CHUPTIB, MPUYOMY 3aJIC)KHO BIJ Xapak-
T€py OKHCHIOBAHOTO CIIHUPTY PEAKIII0 BEAyTh 3a PI3HUX
TeMIeparyp.

HiTpaTHa KHCJI0TA OKMCHIOE BIJIIOBIIHO J10 PIBHSHHS:

2 HNO; - 2NO+H,0+30 .

Cnig Mat Ha yBasi, 110 4,8 T aKTUBHOT'O KHCHIO BiATIO-
Bimae 12,6 r HitpatHoi kuciotu; y 100 mn kucinorn p =
1,40 mictutbea 91,4 r HNO;, mo sBigmosimae 34,9 r
Oxkcureny. B 100 mi xkucnotu p = 1,16 mictutses 30,6 T
HNO;, mo BignoBigae 11,6 t Oxcureny. B 100 wmun
kuciaotu p =1,12 micturees 22,7 1 HNOs, mo BianoBigae
8,6 r Okcureny.

JI1s. OKMUCHEHHS BUKOPUCTOBYETHCA HITpaTHAa KHUCJIOTA
pPI3HOI TYCTHMHM, MOCHJIEHHS ii i JOCSITa€eThCs 3acTOCY-
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BaHHSIM KartamizaTopiB (coiei depymy, MOI10ICHOBOI Ta
BOJIb(PpaMoM KUCIOTH TOIIO0). OKUCHEHHS TPOBOAUTHCA Y
pPO3UMHAX OLUTOBOI KHUCJIOTH, HITPOOCH301y Ta 1HIIMX CTI1i-
KMX JO OKMCHEHHSI OpraHIYHUX PO3YMHHUKIB, TaK 1 B TBEP-
noMy ctadl. OKHCHEHHS HITPATHOKO KHCJIOTOI 3aCTOCOBY-
€TbCA TOJIOBHUM YHMHOM [IJIi OTPUMaHHS KapOOHOBHUX
KHUCJIOT, JUKETOHIB, KETOKUCIIOT, XIHOHIB To110. [ToTpiOHO
MaTH Ha yBa3l, 1110 IHKOJIU MOKE MPOXOJIUTH HITPYBAHHS.

AHaJOr14yHO N110Th HiTporeH okcuau (N,O4, N,O3).

LinoXJI0PUTH OKHCHIOKOTH BIATOBIIHO JI0 PIBHSHHSL:

NaOCl — NaCl +O.

74,5 T TINOXJOPUTY HATPIIO BiAmoBigae 16 © akTUBHO-
ro KUCHIO.

PO34uH TINOXJOPUTY HATPiIO IMPUTOTOBIISIIOTH HACH-
YEHHSM PO3YMHY HATPIA TIIPOKCUIY XJIOPOM MHpPHU TeMIle-
patypi 0 °C. OKUCHEHHS 3BUYAHO MPOBOJSATh Y JIY)KHOMY
cepe/ioBuIlll. BUKOPUCTOBYIOTh IS OKHCHEHHS Oi4HHX
JAHIIOTIB apOMATUYHUX CHOJYK 10 KapOOKCHUJIbHUX T'pyT,
OKCHMIB JI0 HITPOCIOJIYK TOIIIO.

KaJjiii__a00 _HATpIiii__ XJIOPATH BUKOPHUCTOBYIOTh B
HelTpaabHuX abo ciaabkokuciux cepenoBuiax (1 Monb
BIANOBIAa€ 21,3 T aKTUBHOI'O KHUCHIO):

3 HCIO3 — HCIO4 + HQO + C12 +2 02 .

[Iporiec mpoXoauTh Y BOAHUX PO3YHMHAX 3a TEMIICPATypH
om3eko 40 °C.
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Kucaory Kapo (HOSO,0O0H — nepokCOMOHOCYIIb-
(aTHY KUCJIOTY) OTPUMYIOTh JAI€I0 CyIb(PaTHOT KUCIOTH Ha
HaTpii nepokcoaucybdar 3a remmneparypu 0°.

Kucnory Kapo 3acTOoCOBYIOTH IS CEJIEKTUBHOIO

OKHCHEHHSI apOMaTUYHUX aMIHIB y HITPO30CMOJIYKH, YTBO-
PEHHS 13 IIUKIIYHUX KETOHIB JAKTOHIB TOIIIO.

HajmonroBa KMCJI0Ta YTBOPIOETHCS €I TiAPOTeH
NEePOKCHUTY Ha OLITOBUHM aHTIAPUJI Y IPUCYTHOCTI Cybdart-
HO1 KUCJIOTH (1 MOJIb HAAOIITOBOI KUCIIOTH BiAnoBigae 16 T
akTUBHOTO OKCHUTEHY).

Han0eH30iiHA _KHCJI0TA YTBOPIOETHCS 3 OEH301M
nepokcuay (1 Monb HagOEH30MHOI KHUCJIOTH BIJNOBIIAE
16 r akTuBHOTO OKCHUTEHY).

MoHnoHaadraneBa KHCJIOTA YTBOPIOETHCA €O
JTY’)KHOTO PO3YMHY TIiPOTreH TMepoKcuay Ha ¢raneBui
anriipua (1 Mojab MOHOHaA(DTAIEBOI KUCIOTH BIANOBIAAE
16 r akTuBHOrO OKCUTeHY). BUKOPUCTOBYIOTH MJIsI CUHTE-
3y OKCHU/IIB KapOOHOBUX KHUCJIOT.

ILiromMOymM(IV) ameratr yTBOPIOETHCA IIiJI Yac Harpi-
BaHHS CBHUHIIEBOTO CYPHKY 3 OIITOBOIO KHCIIOTOK 1 OII-
ToBUM aHTiapuaoM. OkucHeHHs mmiroMOyMm(IV) amerarom
MPOBOJATh Y PO3YMHI KPHXKAHOI OIITOBOI KHCJIOTH abo y
oeH3o:1 (y cycneHsii). BUKOpUCTOBY€ETBhCS SIK apoOMaTU3YIO-
yui areHT, s okucHeHHs KapOon-KapOoHoBHX 3B’A3KIB
B O-IJIIKOJISIX TOIIIO.

KuceHb moBiTpsi — HAWOUIBII JENIEBUN OKHCHIOBAY,
10 Ma€ IMIUPOKE 3aCTOCYBAHHS B TEXHOJIOTIYHUX MPOIECaXx.
OKHCHEHHSI Hal4yacTIIIe MPOBOAATh MPH MIJBUIICHINA TEM-
neparypl y IpUCyTHOCTI KaTali3aTtopiB (cojien 1epito, Ko-
OanbTy, KyNnpymy, MapraHy, BaHajilo, ypaHy 1 depymy
TOILIO).
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O30H MIUPOKO 3aCTOCOBYIOTH 11 OKUCHEHHS HEHACH-
YEHUX CIIOJYK 3 METOI0 OTPHMMAaHHS aJIbJCTiAiB 1 KETOHIB,
Ta B QHAITHYHUX LUISIX, 00 YCTAHOBUTH IOJOXKCHHS
MOABIMHUX 3B'SI3KIB 1 CTPYKTYPU HEHACUYEHUX CIIOJIYK.

LiaporeH mepoKcHJ BHUKOPHUCTOBYIOTh B HEHTpasb-
HOMY, JIY’)KHOMY Ta KHCJIIOMY CEpEJOBHINI JisI TIEPETBO-
pPEHHSI HEHACUYEHUX CIOJYK y TJIKOJI, apOMaTUYHHUX CIIO-
JYK Y XiHOHHU, HITPO3OCIOIYK y HITPOCHOAYKH TOIo (34 T
TIPOreH Mepokcuay Bianoigae 16 r aktuBHOro OkxcuH-
TEHY).

ILmriom0yM(IV) okcma HalyacTillie BUKOPHUCTOBYIOTH
1] 4ac CUHTE3y TpU(DEHIIMETaHOBHUX OAPBHUKIB, XIHOHIB 13
apoMaTM4yHUX aMiHiB Ta ¢eHomiB. (1 monp mwmromMoym(IV)
OKCH/Ty BIJIMIOBIIalOTh 16 T aKTUBHOTO KMCHIO).

CeqeHn(IV) okcua BUKOPUCTOBYIOTh ISl CHHTE3Y O-IH-
KETOHIB, apoMaTu3allii TipoapoOMaTHYHUX CIIOJYK, YTBO-
peHHs 0,B-TMKEeTOHIB Ta o,B-aianpaeriaiB Tomo (1 Mok
ceneH(IV) okcuny BianmoBigae 32 r aKkTUBHOTO KHUCHIO).

APreHTYM OKCHJ BUKOPHUCTOBYETHCS MJII OKHUCHEHHS
CIIMPTIB Ta albJETiJIB 10 KapOOHOBHUX KHCIOT (1 Moib
apreHTyM OKCHAY BifinoBi1a€e 16 © akTUBHOIO KMCHIO). Bu-
KOPUCTOBYIOTh aMiaqyHUN KOMILIEKC (PO34YMH, MPUTOTOBIIE-
HUWA B3aemopiero 12 r HiTpary cpibna, 20 r HaTpii
rigpokcuay 1 52 ma 25 %-ro amoniaky, BianoBijgae 0,564 r
akTUBHOTO OKCHUTEHY).
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2.1.1.1 CunTe3 4-HiTPOOCH3MIIIEHALIETATY

CrO,, H,S0, __ /OCOCH3
ow—@— cH; —(CHCO0 N \ /) GH
OCOCH,;

Y Tpuropay koslOy mictkictio 200 MJI, CHOPSTKEHY
MIIIAJIKOK, KPAIUIMHHOK JIHKOI0 Ta TEPMOMETPOM, SKa
MICTUTBCA B OXOJOKYIOUild OaHl 31 CyMIIIIIO JhOAY Ta
COJI1, TOMIIAKTh OUTOBUM aHT1apua (40 M) 1 mapa-HITPO-
TOJYOJI Ta, MOBUILHO (KPAILUIMHHO) 1 IHTEHCUBHO IE€peMi-
IIyI0YH, JOIAI0Th KOHIIEHTPOBAHY CyJib(haTHy KUCIOTY (80
mi). Ilicna Toro, sk BMICT Koa06u oxojone g0 0 °C, no
HbOT'O MOBUILHO JIOJAI0Th MTPOTAroM 1,5—2 roauH po3duH
xpom(VI) okcuay (10 r, 0,1 Moms1) B OLITOBOMY aHT1ApUIi
(45 mu1), 3 TaKOKO MIBUAKICTIO, 11100 TeMmeparypa peakiiii-
HO1 cymiinl He nepesuiryBana 10 °C. Lleit po3uuH onepxy-
I0Th JIOJAI0YM JI0 MOINEPEAHBO OXOJIOKEHOTO OILITOBOIO
aurigpuay maaumu nopuisiMu xpom(VI) okcun (000B’si3-
KOBE TMEpeMIllyBaHHs!), TakoX HE JONMYCKalouM PIZKUX
niaBuIieHb Temmeparypu. Ilicis nogaBaHHS OKHCIIOBaya
peaKiiiiHy CyMilll IPOJOBKYIOTh MNEPEMINITYBATH TIPU TEM-
neparypi 5-10 °C me 6au3bpko 2—x rogauH. ITo 3aBepiieH-
HIO MPOIIECY PEaKIIiHy CyMiIll BUIMBAIOTh HA KOJOTHUM JI1]1
(200-300 1) 1 po36aBsItOTH BOAOKO 10 00’ emy 0,5— 0,6 1.
Ocan, 1o yTBOpuBCS, (QUIBTPYIOTh, IPOMUBAIOTH BEIUKOIO
KUTBKICTIO BOAU (AO0KU (PuIbTpat Oyjae 3HEOapBICHUM), TO-
TIM IIPY IHTEHCUBHOMY TI€peMilTyBaHHI NEePEeHOCATh Yy 2 Yo-
W BOgHUN po3uMH Hatpikd kapoOonarty (0,3 n) 1 micis
HEWTpamizaili KUCJIOT MOBTOPHO (UIBTPYIOTh, MPOMHBA-
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I0Th BOJIOIO, cmuUpTOM (2 MJI) 1 CyliaTh B BaKyyM-
EKCUKATOPI.

Buxina 4-HiTpobeH3uiniaeHanerary 0Ju3bpko 6 r (65 %).
T..=121-124 °C.

2.1.1.2 Cunre3 1,3,5-Tpudenianmipazony

(I-i1 Bap1aHT OKUCIJICHHSA 2-TIPa30JI1HiB)

Y naBoropay konOy, ska Ma€e MEXaHIYHY MIiIIajKy,
3BOPOTHINA XOJOAWIBHUK, MOMIIIA0Th po3uuH 1,3,5-Tpu-
denu-2-niipazoniny (13,6 r, 0,046 mouist) y auxyiopMerasi
(400 mu1) Ta noaaroTh po3urH wWrOMOyM(IV) anerary (24 r,
0,054 mons) y muxsopmetani (200 mun). Ilicias BUTpUMKHU
PEaKINHOI CyMiIll TpoTAroM 24 roavH 3a KIMHATHOI TEM-
nepatypu cnonyku [lmomMOymy BUIAISAIOTh, JOIAI0YU TIPU
nepeMilnyBaHHl po30aBJIEHY OLTOBY KHCIOTY, a MOTIM MO
KparuisiM — rApa3uHy-T1IpaTy 10 3HUKHEHHS KOPUUYHEBOTO
koJibopy miroMOyM(Il) okcuay. Po3uuH BuCylIyrOTh MoTa-
IOM, PO3YMHHHMK BIJIFAHAIOTH Yy BaKyyMl, a 3aJIMIIOK
PO3UMHSIIOTh y CYMIlIl JIETWJIOBUWA e(ip — JErkui neTpo-
nevinuii edip (00’emHe cmiBBigHOWIEHHS 1 : 19), po3uuH
MPOIYCKAIOTh Ye€pPe3 KOJIOHKY 3 JiaJtOMiHIM TPHOKCHUIOM
(OKCHJIOM aTOMiHIIO AJ1s1 XpoMartorpadii).

Buxin 1,3,5-tpudeninnipasoiny 0au3sko 12 (89 %).

T = 139-140 °C (13 meTaHoOIIy).
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2.1.1.3 Cunre3 1,5-qudenin-3-Ar-nipa3oJiis
(2-1 BaplaHT OKUCHEHHS 2-TI1Pa30JIiHIB)

1. Cunre3 «mepokcuay Hikemawo»*. 19 r Harpiil ria-
pPOKCHAY PO34YMHAOTH B 30 My BOAM, B PO3YHH JIOJAKOTH
120 r 1501y 1 PU 30BHIMIHBOMY OXOJOIKYBaHHI peaKiliii-
Hoi cymiun (mig+NaCl) npoBoasTh XJI0pyBaHHS 110 30UIb-
IIEHHS Macu peakuiiHoi cymimi Ha 17-18 r. o oxep-
AHOT'0 PO3UYMHY HATPi TIMOXJIOPUTY JI0JAI0Th HACUUECHUHN
BOJIHUI pO34uH 42 © HATpiil TAPOKCUAY W 00’€M CyMilli
n0BomATh 10 300 Mi. OTpHMaHHil PO3UMH 110 KPAIUIIX
noaarTh 10 po3unHy 130 r kpucranorigpaty NiSO,*7H,0
B 300 My BoaM, peakuiiiHy cywim nepemimnytoTts 0,5 ro-
JMHH 33 KIMHATHOI TEMIIEpAaTypUu 1 BUTPUMYIOTh AEKUIbKa
roauH. «llepokcua Hikeno» HeHTPUPyryroTh, 0arato pasis
IIPOMHUBAIOTH BOAOK 1 HEHTPUDYTYIOTh ISl BHIAJICHHS
aKTUBHOT'O XJIOPY Ta BUCYIIYIOTh Haj dhochop(V) okcuaom
3a 3HUKEHOT'O TUCKY.

" «Ilepokcuy HIKETIO» — YMOBHA Ha3Ba MPOIYKTY,
NpUUHATAa Yy CHELiaJdbHIM JITeparypl — CyMIII BHIIHUX
OKCH/JIIB HIKEJIO, sIKI Ha MOBEPXHI TBepA01 (a3u, HaleBHE,
MarOTh MEPOKCUIHI 3B’ SI3KHU.

" OrpuMaHHil PO3UMH MOXKHA 3aMiHHUTH HPOMHCIIO-
BUMHU PIAKUMM BiAO1IIOIOUMMM Ta JE3UH(IKYIOUMMU PO3-
YHHAMHU Ha OCHOBI TITOXJIOPUTY HATPIiKO TUMY ,,biin3Ha”.

2. OTpuMaHHA Mipa30JIiB AeriIpyBaHHAM 2-MiPa30JiiHiB

N{ O] N
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Ta6mus 3. Cuntes 1,5-mudenin-3-Ar-nipas3osiiB OKUCHEHHIM

Peaxiiito mpoBoAsATh y KPYIJIOJOHHINA K0J101, 3a0e31e-
YEeHIA 3BOPOTHUM XOJOAWIHLHUKOM, JOJIEPKYIOUHUCh YMOB
CUHTE3Y, 5Kl HaBeJIeH1 B Ta0II. 3.

1,5-mudenin-3-Ar-nipa3ofidiB-2 ,,IEPOKCUIOM HIKETIO”

No Ar YMoBHU peakinli T, | Buxin

2-mipa-| Ilep- | Po3uun-| UYac °C | (W)

30J1IH | OKCHII HUK * | peakirii

(r) |Hikemto | (00’em, | (ToauH)

(r) MJI)
deHin 1,5 4.3 b (50) 1,5 136 | 60
1-Hadin 1,0 2.5 b (50) 1,8 118 | 80
2-Hadrin 1,0 2,5 b (50) 2,0 136 | 70
4-bidenin 0,6 1,3 T (80) 2,0 164 | 80
4-Tepdenimin 1,0 2,0 K (50) 2,0 222 | 50
4-Metundenin 2,0 2,5 b (50) 2,0 120 80
4-Metokcudenin 1,0 2.5 b (50) 2,0 111 80
4-Auerniamiso- 2,0 5,2 K (50) 2,0 180 | 50
denin

4-Xnopdenin 2,0 2,5 b (50) 2,0 141 60
4-bpompenin 0,5 1,1 b (50) 2,5 155 | 80
2-DeHITBIHLT 1,0 1,0 b(50) 2,0 114 | 66

*) Ilpumitka: b — 6enzon, T — Tomyon, K — o-kcunon

Hapaxxky 2-mipa3ojiiHy pPO3UYMHSIOTH B alpOTOHHOMY
PO3UMHHUKY (O€H30J1, TOIYOJI, KCHUI0JIH a00 HITPOOEH30I1),
TOJAI0Th «IIePOKCUI HIKe0» (a00 akTuBHOTO MaHraH(IV)
OKCHJY) 1 CycCHeH3il0 Kum saTath. [Ipo mepedir peakiii
cyasaTh 3a HacaiakaMu TCX MikponpoO peakiiiiHoi cymili
Ha ractuHkax “Silufol”. ITicns 3aBepiiieHHs peakiiii po3-
YUH BIJIOKPEMJIIOIOTH B1JI HEOPraHIYHOI YaCTUHU, PO3YUH-
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HUK 4YacTKOBO BIATOHSIOTH MiJ Bakyymom. Kpucranm
IJILOBOTO Mipa3osly (PUIBTPYIOTh 1 MNEPEKPUCTAIZOBYIOTh
13 BIINOB1JHOT'O PO3UYMHHHUKA.

2.1.1.4 Cunres
2-(4-numeTmiiamMminoeHis)-6-pTopxpoMony

Cranis 1. Cunmes
1-(5-¢pmop-2-ciopoxcudghenin)-

3-(4-oumemunaminogherin)-nponeHouy

o N oM o y
F\C[C‘CHs + NaOH @( C\(ljl/
OH F C
N(CH3), H \©\
N(CH3),

VY xonbi Epnenmeiiepa po3uussawoTs 4,65 r (0,029
MOJIb) S-pTop-2-rigpokcuanieTopeHony 1 4,5 r n-aume-
TWJIaMIHOOEH3aJbaAeriay B 30 M1 €TUJI0BOIO CIIUPTY, J10-
naoTh 6 Ma 50%-ro NaOH 1 3anumaroTe Ha JE€KUIbKA
THIB 0 YTBOPEHHS PSICHOTO OCaay IIJILOBOTO MPOIAYKTY.
Ocan GiIbTPyIOTh, MPOMUBAIOTH HAa PUILTPI CIUPTOM (2
pasu 1o 2-3 mu1), MOTIM BOJIOKO Ta cymaThk. llepekpucra-
Ji3a1ii0 MPOBOJISATH 13 €TUIIOBOTO CIIUPTY.

Buxin 79%. T.,=169-171 °C.
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Cranis 2. Cunmes 2-(4-oumemunaminoghenin)-
6-F-xpomony okucnenuam 1-(5-gpmop-2-2iopoxcugperin)-

3-(4-oumemunaminoghernin)nponeHomy

H
- O
¢ & om F
@f N |
F /C O | N
i \©\ ZN(CHj),
N(CH3),

Cywmim 0,5 r 1-(5-¢gTop-2-rinpokcudenin)-3-(4-nume-
tunamiHogenun)nponeHony ta 0,28 r cenen(IV) okcuay B
30 M1 TBOASTHOT OLITOBO1 KUCJIOTH KW SITATHh OJIHY T'OJINHY,
OXOJIOJIKYIOTh, (PIIBTPYIOTH BIJI OCaay CEJICHY 1 LUILOBUI
2-(4-numeTtunaminodeH11)-6-hTopXPOMOH OCaJIKYIOTh
BoJ1010. OcaJl, 110 yTBOPUBCS, MEPEKPUCTATIZ0BYIOTH 13 130-
MPOIIOBOTO CIIUPTY.

Buxing 47%. T,,=172-174 °C.

2.1.1.5 Cunre3 kaabuii D-riirokonarty

CHO  COO-T]
H——OH H——OH
Ho——n 1.HBrO;2.CaCOs_ o |
H——OH H——OH
H——OH H——OH
CH,OH | CH,OH] 2

VY kon61 Bropra mictkictio 200 M1, B K1 OCHOBHE
ropJiI0 BUKOPUCTOBYIOTH JIJI1 BCTAHOBJICHHS MEXaHIYHOI
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MIIIAJIKKA (B 3aTBOP1 PiJMHA, sIKa HE pearye 3 OpoMoM Ta
OpOMIJIHOIO KHCJIOTOI0), @ Tra3oBiJBiJiHA TPyOKa 3aKpuTa
XJIOPKAJBIIEBOIO TPYOKOIO, MOMIIIAIOTH PO34MH 5,0 T TIIt0-
ko3 B 30 My Boai Ta JnonarTh 10 T Opomy. Peakiiiiny
CyMIIll 3aJIMIIAIOTh MPU KIMHATHIA TemmepaTypl Ha 2-3
100U, MEPIOAMYHO MEePEeMIlTyloud i1 J0 MOBHOTO PO3YH-
HEeHHs1 Opowmy. [lo 3aBepiieHHIO peakiiii OpOMITHY KHUCIIO-
Ty Ta HAJJIMIIOK OpOMY BIATaHSIOTH (MiJ BUTSYKHOKO IIa-
($010) 3a 3HMIKEHOTO THUCKY, BUKOPUCTOBYIOUM BOJOCTPY-
MUHHHMI HAcoC, HarpiBaroyu BMICT KOJIOW Ha BOJSIHIN OaHi.
KOHTpOIb MOTOHY MPOBOJATH 32 JOMOMOTOK YHIBEpCab-
HOT'O 1HJUKATOPY Ta IUISIXOM TUTPYBaHHS HATPId T10CYJIb-
darom. OpnepxaHuil PO3YMH PO30ABISAIOTH BOJOIO JO
00’emy 50 mi, mepeHOCsTh HOro B BelUKY ¢aphopoBy
Yamky 1 JJis FapaHTOBAHOTO BHUJAJICHHS 3aJIMILIKIB Opo-
MIJTHOI KHUCJIOTH HEHUTPATi3yHOTh, J0Jal0Ud HEBEJIUKUMU
nopuisiMu, Pb(OH) - 2PbCO; (cBunoBi 6iunuina). Ocana co-
nel mwioMOoymy (GiIbTPYIOTh, MPOMHUBAIOYM iX HEBEIHUKOIO
KUIbKiCTIO BoaM. Conu MmmoMOymy, SIKl 3JIMIIWINCH Y
(GUIBTPaTI, OCAIKYIOTh Y BUTJIAI CYJIb(1aY, MPOIYCKAI0UU
rigpored cyibdia (podota mijx BUTSXKHOKW 1adgoro). Ocan
wrroMOoyM(Il) cynediny GuabTpyrOTh, 10 MATOYHOTO PO3UH-
HY J0JIal0Th 3 T KaJIbI[ii KapOOHATY, KUII ATSITh MPOTATOM
30 xBwIMH, QUIBTPYIOTH 1 (HDUIBTPAT BUNIAPOBYIOTH (y (ap-
(dopoBIif yalIll COYaTKy Ha a30eCTOBIM CITLI HAa BiAKPHU-
TOMY IOJAyM’i a00 €NEKTPUYHIH Mivlll, a MOTIM Ha BOASHIN
0an1) 10 00’emy Om3bko 10 M 1, BHOCAYHU 3aTPABKy Kajlb-
1 TJIFOKOHATYy Ta HEBEJMKY KUIbKICTh CHOUPTY ISl MPH-
CKOpPEHHSI KpHCTaji3allli, 3aJ1IIalTh Y XOJOJUIbHUKY Ha
24 ronunu. IloTiM KpuCTanyu KaJbIld TJIFOKOHATY (UIbT-
PYIOThb, PO3UMHSIIOTH iX y MIHIMaJbHIN KUIBKOCTI Tapsiyoi
BOJM, KuUm'ATITH 3 0,05 r© akTUBOBAaHOrO BYILLIA,
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(GUIBTPYIOTh Ta 3ajUIIalOTh (UIBTPAT Yy XOJOAUIBHUKY
3HOBY Ha 24 roaunu. KpucTtanu cosil Kanbliiil TIIOKOHATY
(UIBTPYIOTh, NMIPOMHUBAIOTh HEBEJIUKOI KIIBKICTIO BOJH 1
CyIIaTh Ha OBITPI.

Buxin cknamgae 01m3eko 3 T.

2.1.1.6 3arajapHa MeTOANKA
CHHTE3y KaJIi€BUX COJIeH AJIbJIOHOBHUX KHCJIOT

CHO COOK
H——OH H——OH
HO——H l>; KOH,; CH3OH> HO——H
H—r—OH H——OH
H—r—OH H——OH
CH,OH CH,OH

Y Ttpuropiny konby Mictkictio 500 mu, oOiiagHaHy
MEXaHIYHOK MIIIaJKOK, TEPMOMETPOM Ta KpareiabHOK
JTIMKO0, BHOCATH 5,7 T cyOiaiMoBaHoro moay ta 80 mi ad-
COJIFOTHOT'O METUJIOBOT'O CIIUPTY. BMICT KOJI0M HArpiBaroTh
no 40 °C, a motiM, NEpeMIIyIOUd Ta MIATPUMYIOUH IO
TEMIEpaTypy MOpPOTATOM BCbOTO 4Yacy OKHUCHEHHS, J0
OJIEP’)KAHOTO PO3YMHY J0AAl0Th BOJHO-METAHOJBbHUN PO3-
yuH 0,01 MoJIb BIIHOBJIIOIOYOTO IYKPY (TOTYIOThH LIJISIXOM
MOBHOTO PO3YMHEHHS aJbJ03U B 3 MJI BOJM 1 HACTYITHOTO
n00aBJIeHHS 25 MJI CIUPTY), 1 NPOTITOM 15 XBUIIMH J07a-
I0Th IO KparisaiMm 65 mit 4 %-Horo po3unHy Kajiid riJipoK-
CUIy B aOCOJIOTHOMY METAHOJII 1, BATPUMABIIN PEaKIiiHy
CyMIII 3 nepeMinryBaHHsIM 10 XBuiIuH, 101a0Th 1e S0 mi
4 %-ro po3uMHy KaJii rigpokcuay. Bwmict konbOu crae
COJIOM’STHO-)KOBTHM 1, SIKIIIO KOJIp 30epiraeThCs, MoTpiOHO
nopatu me 1 — 2 mu pozuuny KOH. Ilicnsa 3aBepiieHHs
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peakiiii Cymilll BUTPUMYIOTh, nepemimytoun e 10 XBu-
JUH, 0X0J0Ky0Th 70 0 °C, KamiiiHy CUIb BUIAUISIOTH Ha
munl broxHepa, AB14l MPOMUBAIOTH METWIOBUM CIHPTOM,
JTIETUJIOBUM €(1pOM 1 BUCYIIYIOTh Ha TOBITPI.

* 1. 3a3Haue€HUM METOJOM OTPUMYIOTh KaJliifH1 COJIi
aJbJJOHOBUX KHCJIOT 3 HACTYMHUMM BUXOAaMHM: Kajik D-
rokoHaT — 2,2 1 (92 %); xkamit D-ranmaktonat - 2 r (85 %);
kamii L-apabonatr - 1,6—1,7 r (80 — 85 %); xamiit D-
manoHat — 0,8 r (30 %).

2. Y 3B’S3Ky 3 THM, IO KajliH1 cojii D-I1KCOHOBOI,
D-kcunonoBoi, L-pamHOHOBOTI 1 D-MaHOHOBOI KHCHOT
JIETKOPO3YMHI Y METaHOJI1, iX BUJAUISIIOTh Y BUIJISI MaJlo-
PO3YMHHUX Oapi€eBUX COJEH, IS 4YOoro J0 peakIiiHOI
cymiin abo QuIbTpaTy, OJEPHKAHOIO IMICHS BIJIIJICHHS
KaJliHO1 coJjl, aojarTh po3unH 5 r Bal,"H,O B 25 Mia
MeTaHosy. bapieBy ciib neHTpUudyryoTh, 1B14l NpOMUBA-
I0Th y TpoOipIll sl eHTpudyryBaHHs BOJ0I0, €pipoM Ta
Cyliarh Ha TOBITpl. Buxim OapieBux cojeil Maibke
KUTBKICHUM.

2.1.1.7 CuHTe3 aHTPaXiHOHY

(9,10-muriapo-9,10-1ukeroanTpaieny)

I BapiaHT
o)
OOO Na,Cr,07, CH3COOH, H,SO,, H,O O‘O
—CT(CH3COO)3
(@)

VY kpyriogoHHi Tpuropaii koia6i mictkictio 100 mu,
sIKa CIIOPSIPKEHA 3BOPOTHUM XOJIOAUIBHUKOM, KparneJIbHO
JIAKOI 1 BCTaHOBJEHA Ha BOJSHIA OaHl, PO3YMHSIOTH,
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HarpiBaloyu y MIHIMJIbHIA KUIBKOCTI KPHKAHOI OIITOBOIi
kuciaotu (npubiauzHo 90-100 mi), 2 r aHTpaleHy IpHU
XOpOILIOMY  pO3MIlIyBaHHI (TTOKa4yBaHHSIM IITATUBY).
[ToTiM 4epe3 KpamenbHy JIHKY 0 OJEPKAHOTO PO3UHUHY
HEBEJIMKUMM MOPIISIMU J0Jal0Th 6 MJI KOHIIEHTPOBAHOI
CyJib()aTHOI KUCJIOTH 1 MOMEPEHbO 3arOTOBJICHUN PO3YMH
4 T nHatpid muxpomary y 2 wmia Boaud. Komip po3uuHy
3MIHIOETBCS B1JI TOMApaH4Y€BOr0 JI0 CUHBO-3EJIEHOTO, IO
BKa3ye€ Ha MOYATOK peakirii. Yepes Aeskuii yac 101ar0Th I11e
4 r HaTpill auxpoMary. 3aMiHUBIIM BOASHY OaHIO Ha
MIIIAaHYy, PEaKIIiHy Macy IPOTATOM 5 XBUJIMH JOBOASATH 10
KUITIHHS 1 HarpiBarTh I1ie 1,5 ToAMHU J10 3aBEpIICHHS
nporecy (koHTposib TCX). OnpepkaHy peakiiiHy CyMill
OXOJIOJIKYIOTh, pO30aBIsIOTh MOTPIMHUM 00’€MOM XOJIOI-
HOi Boau. Ocall CHUpPOro HUILOBOTO MPOAYKTY (UIBTPYIOThH
Ha MOJIOTHSHOMY a00 Kpalle CKJIOBOJOKHUCTOMY (UIBTPI
Ta MPOMUBAIOTh Ha (QUIBTP1 XOJIOJTHOK BOJIOK0, BUCYIITYIOTh

1 BU3HA4alOTh Macy.
Buxig 1,5r. T,,=286 °C.

IT BapiaHT
(@)
OOO CrO;, CH;COOH, H,SO,, H,0 O‘O
“Cr(CH;COO)s
(@)

VY KpyrJioJoHHIN TpUTOpiiid KoJ01 MICTKICTIO 250 M,
AKa CIOPSJPKEHA MEXaHIYHOK MIIIaJIKO, 3BOPOTHHUM
XOJIOAWJIBHUKOM, KpamnelbHOK JIIHKOI 1 BCTAHOBJIEHA Ha
BOJISIHIN OaH1, PO3YMHAIOTH MPU XOPOIIOMY PO3MIIITYBaHHI,
HarpiBaloyu y MIHIMQJIbHIA KUIBKOCTI KPHKAHOI OIITOBOI
kuciaoTu (mpubauszHo 90 mi), 2 r antpateny. [lorim yepes
KpareyibHy JIHKY 70 OJEP>KaHOTO PO3YMHY MPOTSArom 45—
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60 xBuiauH KpamisiMu aojaarTh 10 r xpoM(VI) okcuay y 50
M 80 %-1 ouroBoi Kuciotu. Komip po3unHy 3MiHIOETHCS
B1J] IOMapaH4Y€BOTO JI0 3€JCHOr0, 110 BKa3y€e Ha MPOTIKAH-
HA peakiii. 3aMiHUBIIM BOJSHY OaHIO Ha MIIIAHY, PEak-
[IMHY Macy MOBLIBHO (IIPOTATOM 5 XBWJIMH) JOBOASTH J0
KUIIIHHS 1 00epeXHO HarpiBarOTh HE MEHIIEe HiX 1,5 roau-
HU 10 3aBepuieHHs nporecy (konTposb TCX). Onepxkany
peaKIiiiHy CyMIIll OXOJOIKYIOTh, PO30aBIsIOTh MOTPIMHUM
00’eMmoM xo0104H01 Boau. Ocaj TEXHIYHOTO I[1JILOBOTO MPO-
nykty uepe3 12-24 ronuHu QiIbTpyIOTh HA MOJOTHSIHOMY
a00 Kpallle CKJIOBOJOKHUCTOMY (PLIBTP1 Ta MPOMHUBAIOTH HA
(UIBTP1 XOJIOJHOIO BOJIO0, pO30ABICHUM PO3YMHOM HATpPIn
TIAPOKCUAY JJIS HEWTpasi3allli KUCIOTH 1 3HOBY BOJIOIO,
BUCYIIYIOTh 1 BU3HA4alOTh Macy. OTpuMaHUil TEXHIYHUI
NPOAYKT MEPEKPUCTATIZ0BYIOTh 13 KPUKAHOI OI[TOBOI KHC-
JOTH.

Buxig 1,5r. T ,, =286 °C.

AHTpaxiHOH — KpHUCTaJlluHa PEUYOBHMHA Yy BUIVIAIL
CBITJIO-’KOBTUX POMOIYHHMX KPUCTAIIB, HEPOIUYMHHUU Yy
BOJIl. Baxko po3yMHHMN y CHUPTI, A0OpE PO3UMHHUN Y
rapsiaoMy TOJIYOJI1, KPUXKaHii OITOBIM KMCIOTI TONIO.

2.1.1.8 CuHTe3 XiHOJIH-2-aJbaeriay™

= SeO,, H,O ~ 6
Y
— CH3 — C/
N N \

H

Y Ttpuropny kojgOy MICTKICTIO 1 J1 13 30BHIIIHIM
niairpiBoM (BojasiHa 0OaHs), CHOPSKEHY KpalelbHOIO
KO0, MIIIAJIKOI Ta 3BOPOTHIM XOJOJWJIBHUKOM, BHO-
cathb 30 r cBixkocyOaiMoBaHoro ceneH(IV) okcuay, 360 mi
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JIOKCaHy (YMCTOro BiJ MEPEKICHUX CIOIYK) Ta 15 Mi1 Boawm.
Peakiitny cymim HarpiBatoth 10 40 °C, motim 3a 15-20
XBWIMH J10J1al0Th Ppo3uvH 50 My XiHaJIbAUHY B 75 MI
JTIOKCaHy 1 OpoTsaroM 1,5 — 2 roauHu, 3aMIHUBIIM BOASHY
OaHI0O Ha MPsIMUM HarpiB Ha a30€CTOB1 CITIl, KHUII ATSTh.
[Ticns oxono/keHHsT (UIBTYBaHHAM 13 TEMHO-YE€PBOHOTO
pPO3YMHY BHUJAISIOTH CEJICH, PO3UYMHHUK BIITAHSIOTH B
BakyyMi (30—-40°C mpu 15 MM PpT. CT.), OO0 TyCTOrO
3IMIIKY HICJs BIITOHY PO3YMHHUKA J0J1at0Th po3urH 40 T
HaATpid TiAporeHkapOoHaty B 1 J BoaM Ta MEPEraHstOThH 3
BOJSIHOIO Maporo, 30uparouu 10 120 i1 guctunary. Ilicns
OXOJIOJPKEHHSI B XOJIOAWJIBHUKY JUCTUIATY 10 5—10 °C 3
PO3YMHY BHUMNAJAIOTh TOJKOMOMIOHI Ol KpHCTadu, SKi
(GIIBTPYIOTH Ta CyLIATh B BaKyyM-€KCHUKATOP1 32 HOpMaJib-
HUX yMoBax. llepekpucranizoBanuii 13 neTposieiiHoro edi-
Py XIHOJIH-2-aJIBJACTiA — CBITJI0-)KOBTI KPUCTAIU 3 TEMII.
torieHHs 68—69 °C. Buxing 25 r (30 % TeopeTudHoro).

*1. Cenen(IV) okcua — TOKCMYHA PEYOBUHA, a TOMY
po0OOTa MPOBOJIUTHCS TUIBKU y BUTSDKHIHN 11adi.

2. Cyomimaniro ceneH(IV) okcuny npoBogsars B 0,5 1
bapdopoBomy mnocyjal, HakpuTomMy (HaphopoBOO YaIIKOIO
3 XOJIOJHOK BOJOI0, MOBUILHO HarpiBarouyM HOro Ha as-
oecToBiit citui. OntumaipHO I cyOmimarii 40 T
peakTuBy NMoTpiOHO 2—3 roauHu. CyOsiMOBaHI KpUCTaJH,
Kl OCUIM Ha dYallil, 00epeXHO 30UparOTh 1 BBOJATH Y
PEaKIIio.

3. 1,4-/liokcan nepes; CHHTE30M MOTPIOHO MEPEBIPUTH
Ha HasSBHICTh MEPOKCUIAHUX CIOJYK (BOAHUM PO3YMHOM
Homuay kaniro). [Ipu HeBenuKIA KUIBKOCTI TaKUX CIOJYK
MOKHA 1X M030yTHCS, JOJABIIM Kallil T1APOKCUIY, SKUN
NEPEBOJIUTh 1X Y HEPO3UMUHHI COJIi, a00 BUTPUMABIIH HOTO
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Hag comsimu  Depymy(ll), a nOTIM JEeKaHTyBaTU Ta
NeperHaTy B BaKyyMi.

2.1.1.9 Cunre3 3amilmeHnx 0€H30MHUX KHUCJIOT

1. OTpuMaHHsa O0€H30MHOI KUCJIOTH

KMnO,, HCI O
CH, - o
OH

Y oaHOropay KpyrioAoHHY Koi0y micTkicTio 100 mui,
CIOPSKEHY 3BOPOTHUM XOJOAUIBHUKOM, BIUBAOTH 70 M
BOJIU, BHOCATH 3,4 T JpIOHO PO3TEPTOrO Kajiiid IMepmaH-
raHaty 1 J00pe MNepeMillyioTh Bpy4YHY (MOXUTYBaHHSIM
mTaruBa). [1oTiM 1071a0Th 2 T TOJYOJY 1 KUI SITATh BMICT
2-3 roauHy Ha ciTii (Kpaiie Ha mimanii O0axi). s piB-
HOMIPHOTO KHUITIHHSI PEaKIIMHOT CyMilll y KO0y KUAAIOTh
JIEKUJIbKa IIMATOYKIB MOPUCTOrO MaTepiany («KHUIl SITHIb-
HUKW»). [licns 3akiHueHHs peakili (Maike IMOBHE 3He-
OapBJICHHSI PO3YMHY) JIO Tapsyoro po34yuHy J0Ja0Th Jie-
KiIbKa Kpameidb €TWJIOBOTO CHUPTYy ab0 pO3YMHY OKca-
JaTHO1 KUCJIOTH /ISl HOBHOT'O 3HEOAPBIICHHS PO3YUHY, OCaJ
MnO, QuUIBTPYIOTh, NPOMUBAIOTH HEBEJIMKOI KUIBKICTIO
(2x15 wu) kumisvoi Boau. DuIbTpaT BUNAPOBYIOTH [0
00’emy 10-15 w1, skmo Bumamae ocang MnO, To Horo
(GUIBTPYIOTH, 0X0N0KYIOTh, miakucisaoTs HCI 1 ocan, skuii
BUMAAA€E MICIS MIJAKUCICHHS, (QUIBTPYIOTh, BUCYLIYIOTh Ha
MOBITP1 1 BU3HAYAIOTh Macy. TexHiuHy OE€H30MHY KHCIOTY
MEePEeKPUCTATI30BYIOTh 13 BOJIH.

Buxig 6amseko 1,5 1. T, = 122 °C.
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2. OTpUMaHHA OPTO-XJIOPOEH30MHOI KMCJI0TH

KMnO,, HCI s
CHs B C‘OH

CI CI

Y kpyrinoaoHHy kosnOy MictkicTio 100 M, ska
3’€/IHaHa 13 3BOPOTHUM XOJOJWILHUKOM 1 BCTAaHOBJICHA Ha
a30ecToBIi ciTii abo mimaxHii 6aHi, BIWBAIOTH 35 MJ BOJM,
BCUNAIOTh 3 T Kaliil NepMmaHraHary i gomaroTh 1 T opro-
xJIOpTOyosay. CyMilll MOBOJII HArpiBalOTh /10 KUMIHHA MPU
Oe3nepepBHOMY MOMIIIYBaHH1, TOXUTYBAHHSM IITATUBA, T
KU SITSITh IPOTATOM OJIU3bKO 2-3 TOJIMH J0 MalKe MOB-
HOT'O 3HMKHEHHSI 3a0apBJjicHHS nepmaHra”aty. KoHTpouib
MOBHOTHU NPOXOKEHHS peakiii mpoBoasaTh 3a THIX. ["aps-
qy cyMilll PUIbTPyrOTh, ocag MnO, mpoMUBaOTh HA (PLIBT-
pi1 aBivl o 10 Mi rapsuoro Bojor0. Bonuuit pinbTpar Bu-
MaproITh A0 00°eMy 57 M1, SKIIO Buiagae ocaa MnQO,, To
fioro (GuUITPYIOTh, TPOMUBAIOTH 1-2 MJT BOAM, MOTIM OXO-
JOMXYIOTh JI0 KIMHATHOI TEMIIEpaTypu 1 MOIIKHUCIIOIOThH
HCI. Ocan uiiboOBOro nNpoaykry (puibTpyrOTh, BUCYIITYIOTh
1 BU3HAYalOTh Macy.

Buxig 6mmseko Ir. T ;= 137-138 °C.

3. OTpuMaHHs Mapa-HIiTPOOEH30MHOI KUCJIOTH

NaCr207, HzSO4 //O
O,N CH, > O,N C.
OH

Y KpyriiogoHHy JBOropiry Koa0y mictkicTio 100 mi,
SKa CIOPAIKEHA 3BOPOTHUM XOJOAWIBHUKOM, KPANeIbHOIO
JIAKOIO 1 BCTAHOBJICHA Ha IMIIAaHIA OaHl, BIUBAIOTE 30 M
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BOJIU, A0J1at0Th 4,5 T Mapa-HITPOTONYyoy 1 14 r HaTpiid qu-
xpomary(VI), noOpe nepemiiiyoud Bpy4HY, MOXHUTYBaH-
HAM wTatuBy. [loTiM, HEBENMKUMU TOpLIsiMU (Yepe3 Kpa-
NnejabHy JIHAKY), oOepexHo noxaroTb 20 M1 KOHIIEHT-
pOBaHOI Cynb(aTHOI KHUCIOTH. BMICT KOJIOM CHUIIBHO PO3i-
rpiBaetbes. Ilicnst Toro, ssk MUMOBUIBHUNA TEpeOIr peakilii
3aKIHYMUTBCS, CyMIIl HarpiBarOTh Ha CITII A0 CIA0OKOTO KH-
MiHHSA 1 KU ata1h npotsiroM 0,5-1 roaunu. Ilicas oxonon-
’KYBaHHS B pEakIiiHy CyMill BIUBatOTh 40 MJI BOJM 1 3HOB
OXO0JIO/IKYI0Th. [lapa-HITpOOEH30lHY KHUCIIOTY, 1110 BUALUIU-
nacsi, (pUIBTPYIOTh HAa MarepoOBOMY, MOJOTHAHOMY a00 Kpa-
I€ Ha CKJIOBOJIOKHUCTOMY GuibTpi. Ocaa mpoMUBaIOTh Ha
(GUIBTPI HEBEIUKOIO KUIBKICTIO XO0JIOJHOI Boau (20 mui).
Cupuil IpoAYKT MICTUTh COJI1 XpOMY, & TOMY KO0 pO34u-
HAIOTh B MIHIMAJbHINA KUIBKOCTI 5 %-r0 pO34uMHY HATpIi
TIAPOKCHUIY, OCaJl JOMIMIOK (DUIBTPYIOTh, & MATOYHUM PO3-
YUH MIJAKUCISIOTH 0 KUCIO01 peakilli 3a KOHTO YEPBOHUM.
Ocan mapa-HITpOOEH30MHOI KUCIOTH (PIIBTPYIOTh, PETEIIb-
HO ITPOMUBAIOTH BOJIOIO 1 cymaTh. KpucranizyroTs 3 raps-
401 BOJIM, BOJIHOTO CUPTY a00 O€H30.TY.

Buxix 6ouseko 3 1. T ;= 240 °C.

[Tapa-HiTpoOEH30iHA KHCIIOTa — KPUCTaJlIuHa PEYOBH-
Ha JKOBTOTO KOJLOPY, MOTAaHO PO3YMHHA B BOJI, J00pe
po3unHHA B €(ipi, CHUPTI TOLIO.
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2.1.2 BignoBJeHHSA

BigHOBJIEHHSI OpraHi4yHUX CIOJYK IPOBOJUTHCA 3
BUKOPHUCTAHHSAM PI3HUX BIJIHOBHUKIB: aMajiblaMu HaTpilo,
HATPII0 B MOMEHT PEakilii B CEpeIOBUIIl CIUPTY, 0JIOBA Ta
cranym(Il) xnopuna, 3amiza ta gepym(Ill) cynbdara ado
IHIIMX COJIEH, IIMHKA Ta HOro amMajbraMu, Cyib(iaiB Ta
oJa1CyIb(hiA1B, HOAUIHOI KUCIIOTH, TiApa3uHy, IApHUIiB Ta
KOMIUIEKCHUX T1JPUiB, BOJHEM 3 BUKOPHUCTAHHSIM PI3HUX
KaTajli3aTopiB TOIIO. IX BiHOBHA 3JaTHICTh 3MiHIOEThCS B
MIUPOKUX MEXKaX B 3aJIEKHOCTI BiJI KOHIIEHTpAIlli, TEMIIE-
paTypu peakliiii, THUCKY, KHCJIOTHOCTI CEpeJOBHINA 1 T. II.
VYHiBepcadbHUX BIJHOBJIIOBAYIB HE ICHY€E, MPOTE s
KOHKPETHOIO KJIacy OpraHIYHMX CIIOJYK ICHY€ OJWH a0o
JeKIJIbKa HaWOUIbIIl IPUMHATHUX 1 BHU3HAHUX BiJHOB-
JIOBAYIB.

BixHOB/JICHHA aMaJIbraMol HATPi0. AMansramy Har-
pII0 Haiyacrimie BaCTOCOBYIOTB JUIS BIJHOBJIEHHS ITOJBIN-
Hux KapOon-KapOoHOBUX 3B’SI3KIB 1 KapOOHIJIBHUX rpyn
anbJETiIB 1 KETOHIB. I[3071b0BaHl €TUJICHOBI 3B’SA3KHU
HalKpalie TiJIPyIoThCsl TOJ1, KOJU BOHU 3HAXOJSTHCS IO
CYCIICTBY 3 apOMaTUYHHMHU KUIBIAMU a00 KapOOKCHUIIb-
HUMH TpynaMu. Y TOW € 4Yac amajbrama HaTpilo JTyxe
JIETKO BIJTHOBJIFOE CYMPSIKEH1 MOABIMHI 3B’SI3KH, MPUUOMY
['igporeH TNpUENHYEThCA MO KIHISX 3B’A3aHOI CHCTEMHU.
KonaeHcoBaHl apoMaTH4HI BYIJIEBOJIHI INPUEIHYIOTH JBa
a00 yotupu aromu ['iaporeHy, a mMoxijaHI OEH30/1y pea-
IYIOTh TUIBKM 3@ HAasBHOCTI B HHUX JEKUIBKOX TiJIpPOK-
CUJIbHUX a00 KapOOKCHUJBbHUX TIpyml. AJBJEriId 1 KETOHU
JIETKO BIJTHOBIIOIOTHCSI 10 TIEPBUHHUX 1 BTOPUHHUX CIHP-
TIB, OJHAK HEPIJAKO PEAKIIs CYMPOBOKYEThCA KOHJIE-
Calli€r JBOX MOJIEKYJ] 3 YTBOPEHHSAM TuikoiiB. [loganbiie
BIJIHOBJICHHS JI0 BYTJICBOJHIB BiJIOYBA€ThCS TIJIbKH Yy BU-
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HATBKOBHX BHUIMaAkax. OKpiM TOro amajbramy HaTpIo
BUKOPUCTOBYIOTh JIJIS BIJHOBJEHHS €HOJIbBHUX TpYII,
TAPOKCHIBHUX TPYM 1 JAKTOHIB T'1APOKCUKHUCIIOT.

Haitouipn epekTuBHUN COCIO MPUTOTYBAaHHS aMallb-
raMy HaTpIilO TOJISATa€E B HACTYIMHOMY: y PTYTh, HOMIIIIEHY
y CKJIsiHy abo (apdopoBy CTYIKY, MOCHIIJOBHO 3aHYpIO-
I0Th IIMATOYOK 3a IIIMAaTOYKOM J00Ope OUMIIEHUH BiJ
CJIIB KEPOCHHY Ta OKCUJIHOI TUTIBKM METaJeBUN HATPIN 3a
JOIIOMOTOI0 CKJISTHOI MHaJUYKHA 13 3arOCTPEHUM KiHIIEM.
Peakiiiss ex3oTepMiuHa 1 ¥WA€ HaJA3BUYAMHO IIBHAKO Ta
OypxiuBo. [1o mMipl 10/1aBaHHS HATPIIO CyMIIl 3JI€TKa 11~
IpiBalOTh Tak, 1100 BOHAa Bech 4dac Oyna piakor. Ilichs
3aKIHYCHHS JI0JlaBaHHS HATpPitO0 (Y KUIBKOCTi, OOUYHUCIICHIN
JUIs. HeOOX1IHOT KOHIIEHTpAIlil) aMmajbramy OXOJIOJIKYIOTh
1, SIKIIIO BOHA TBepja (mpu BMicTi HaTpito moHapd 1,25%),
NOAPIOHIOIOTH Y CTyIIl. PEKOMEHIyeThbCsl TaKOXK B3a€EMO-
JIUI0 HATPIIO 31 PTYTTIO MPOBOJUTH I1J MIAPOM KHUILISIYOIO
Tonyoly. (s mporo HaTpiid pO3IJIABISIIOTH Y HEBEIUKIN
KUIBKOCTI KHUIUISTYOTO TOJIYOJIy 1 MOCTYHOBO IiIJIUBAIOTh
pTyTh. Ko MuHe mepiia OypxJiviBa CTajis peakiii, J0
peakiiiiHoi Macu JO0JalTh 1€ HEBEJIMKY KUIbKICTh
TOJYOdy 1 MOCTYIIOBO 301MbIIYIOTh IIBUAKICTh JOJAaBaHHS
pTyTl. 3a paxyHOK Terula €K30T€PMIYHOI peakilii TOIYyoJ
BUMAPOBYETHCS, a amMajbraMa HaTpilo, 0 3aJIMIIUIIACS,
po3miaBisaeTrbesa. s Toro, mo0 oaepkaTh amaiabraMy B
JIpiIOHO3EPHUCTOMY BUIVISAL, 11 OXOJOMKYIOTh NMPU CHUJIb-
HOMY TIEpPEMIIIIYBaHHI.

HaituacTiiie aMabramMor HATpil0 BIAHOBIIOIOTH Y
BOJHMX a00 CHUPTOBUX po3urHax (abo B CYCHEH3ifX),
4acTo 3 JI0JJaBaHHSAM 1AKHMX JYyTiB a00 KUCJIOT, 3aJICKHO Bij
TOrO, B SIKOMY CEpEJOBHUINl MOTPIOHO BECTH PEAKIIIIO.
3BMYaHO JI0 PO3YMHY TIOCTYIOBO JOJAIOTh amMajibramy
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HATPIIO 3 PO3pPaXyHKY 2,5—3 rpaM-aToMHu HaATpit0 Ha 1 MOJIb
HeoOX1HOro BOAHIO. [1OCIIIOBHICT JO/IaBaHHS PEarcHTIB
HE TIpa€ 3HAYHOI poJii. 3a3BHYail IMiJg 4Yac BIJHOBJICHHS
NOTPIOHO EHEPriiiHe MepeMilllyBaHHS YU CUJIbHE CTPYIIY-
BaHHs peakiiiiHoi cyMimi. HeoOXimHO MaTtu TakoX Ha
yBas3l, 110 M1J] Yac peakilii yTBOPIOETbCS HATPIM T1JIPOKCU]I,
TaKk 110, 3BMYAHHO, peakliiiHa Maca Ma€ CHUJIbHOIYXKHY
peaKiiito 1 1€ HeOOX1THO BpaxXOBYBaTH IIiJI Yac BHUJILICHHS
IPOAYKTY peaKiii.

BinHOB/ICHHsI HATpiEM Yy CHOUPTOBOMY PO34YHUHI
(meton byBo i baana). Anpnaeriim 1 KETOHM BIJHOB-
JTIOIOTHCA 3a IIUM METOJIOM JI0 CIIUPTIB, IPOTE BUXOMIH, K
paBuiIo0, HeBelnKi. OKCHMMHU MOKHA BIJHOBHUTHU JI0 aMiHIB,
SKIIO 3aCTOCOBYBATU BEJIUKUWA HAJUIUIIIOK HATPIIO Ta J10Ja-
TH 0 CIIUPTY OLTOBY KUCJIOTY 110 KUCJOI peakii. BiqHoB-
JIEHHI HEHACUYEHUX 3B’ A3KIB € aHAJIOT1YHO BIAHOBJICH-
HIO iX aMaJlblaMOI0 HATpito, ajge MNOTPidHI 3B’A3KH TiJI-
PYIOTBCS 10 TOJABIMHUX, a MOJBIMHI pearyoTh TIIBKHA TO/I,
KOJIM BOHM akTHBOBaHi. KoHaeHCOBaHI apoMaTU4HI ByTJie-
BOJIHI B IIMX YyMOBax BIJHOBIIOIOTHCS JO TETparijapo-
NOXIHUX. AHAQJIOTYHO pearyoTh aMiHO3aMIIIECHI apo-
MaTu4Hl crnonyku. e Meton mae m00pi pe3ysibTaTu
TakoX 1 MPH BIAHOBJEHHI HITPWIIB 110 amiHiB. Meton
BUKOPUCTOBYETHCA TAKOX I/ Yac BIJIHOBJICHHS TajlOTCH-
MOX1THUX HEHACUYEHUX CHUCTEM, TeTePOIUKIIYHUX CTOJIYK
Tomo. Harpiii MoOXXHa 3aMiHUTH HATPIM TIAPUIOM, HE
MIHSIOYM METOJI IPOBECHHS peakilii 1 6€3 MOMITHO1 3MIHU
il pe3yJbTariB.

3Bu4YaiiHO, miJ 4yac BigHOBJEHHS 3a byBo-bianom 1o
KUIUISTYOTO0 PO3UYMHY BIJHOBJIFOBAHOI CIIOJYKH B aOCOJIFOT-
HOMY CHOHUPTI MOCTYMOBO JOJAIOTh KYCOYKH METAaJIEBOIO
HATpIlO, KUK OepyTh B HAIMIIKY (K mpaBuio, Ha 50%
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OlbIIIE TEOPETUYHO HEOOXIJHOT0); MpU HEOOXITHOCTI
KOJIOY OXOJIOJIKYIOTh 1 pEaKILiiHy CYMIII HOTIM KHII SITATh
3 e(EKTUBHUM 3BOPOTHUM XOJOJWIHBHUKOM IMPOTATOM Jie-
KUIbKa TOJUH (10 MOBHOT'O PO3YMHEHHS HATPilO), a MiCHs
IOAAI0Th BOJAW IS PO3KIAQJaHHS aJIKOTOJIATY HATPIilo.
Cnupt BIIraHAIOTh, a MPOJIYKT Peakiiii 3 BOJHOTO PO3UHHY,
0 3AJMIIUBCA, EKCTPAryroTh. 3aCTOCOBYIOTh TaKOX 1
3BOPOTHHM MOPSATOK BBEACHHS PEArcHTIB 1 11e, SIK MPaBUJIO,
HE BIUIMBA€ Ha BuXija peakiiii. KpiM eTWJIOBOTrO Criupry, B
SKOMY 4Yepe3 Moro HU3bKYy TEMIIEpaTypy KUITIHHSA B1IHOB-
JIEHHSI TPOTIKAE JOCUTh JIOBrO, 3aCTOCOBYIOTH 1 BHIIII
CIIUPTH — aX JO aMUIOBOI0 BKIOYHO. Hepiako peaxiiito
MPOBOJATh B CEPEIOBUIIl IHEPTHUX PO3UYMHHHUKIB, YACTO
TUX, 10 MalOTh BUILY TEMIEpaTypy KumiHHA. s 1poro
Ha4YacTIle 3aCTOCOBYIOTh KCHWJIOJH, SIKI MalTh BHCOKY
TeMmneparypy KumiHHS. Hatpiil HarpiBaloTh 3 MHEpEMIIILy-
BaHHSIM Yy KCHJIONI, a IOTIM JO KOJOU HPHUEIHYIOThH
e(EeKTUBHUN 3BOPOTHUN XOJOJWJIBHUK 1 MIBUJIKO JOJAOTh
PO3YMH BIJHOBJIFOBAHOI CIIOJIYKHM Y HEBENUKINA KIUTbKOCTI
a0COJIIOTHOTO cnUpTy. PeakiiiiHy cyMiml HarpiBaroTh 12
roJMHU Ha MaclsgHiM OaHi  3a Ttemmepatrypu 150°,
OXOJIOJKYIOTh, JOJAIOTh CIIUPT IS JiKBiAallll HATPIFO, IO
HE BCTYIUB Y B3a€MO/I110, 1 pO30aBJISIIOTH BOJIOKO.
Bignosjennss osoBom a6o cranym(Il) xmopuamom.
BigHnosnenHns ojoBoMm 1 ctanyMm(Il) xmopumoM He 3acTo-
COBYIOTh y MHPOMHCJIOBHUX yMOBax 4epe3 iX BHUCOKY Bap-
TICTh, MPOTE SK JAOOPATOPHUM 1€ METOJI Ma€ BEIHUKE
PO3MOBCIOJIPKEHHSI Y 3B’SI3KYy 3 BHCOKOK BIJIHOBJIIOIOUOKO
nier0 000X peareHTiB, cneurdiuHowo i€  cranym(Il)
XJOpPUAY 1 MPOCTOTOI0 BUKOHAHHS peakiiii. OJoBo, sKe
BUKOPUCTOBYIOTh BUKJIIOUHO JJIsl BIIHOBJICHHSI HITPOTPYIIM
0 aMIHOTPYIl, BUKOPUCTOBYIOTh Yy BHIJISAI JpIOHUX

105



IpaHyJ, K1 MOXKHA OJIEPKATU MPU MTOCTYIIOBOMY BUJIMBAH-
HI PO3ILJIABJICHOIO0 METaly B XOJOAaHy Boay. IloTpiOHO
MaTH Ha YBa3i, IO MOJIPIOHEHE B MOPOIIOK OJIOBO JIE JTyKE
OypXJIMBO, a BEJIMKI IIIMAaTKA PO3YUHSAIOTHCS JTy>K€ MOBOJI,
110 TTOJIOBXKY€E Yac peaKiii.

3a3BU4ail BIJHOBJICHHS HITPOCHOJYK MPOBOJSATH Y
TaKMX YMOBax: JI0 CYMIlIl BIJHOBJIIOBAHOI  CIOJYKH,
0JioBa 1 OoITOBOI (200 PO30aBJICHOI XJOPUIHOI KHUCIOTH)
MOCTYIIOBO JIOAAI0Th KOHIICHTPOBAHY XJOPUJHY KHUCIIOTY 3
TaKO0 MIBUJKICTIO, II0O CyMIIll YBeCh yac kumina. Yacto
JUIsL TOrO, 100 peakilis po3nodanacs, CyMilll HOTPIOHO
3JIETKa MIAIPITH Ha BOJSHIM OaHl, aje SKIIO ITiCs
JTOJaBaHHS KHCJIOTH KHUIIIHHS cywMimil Oyjae HaaATo CHJIb-
HUM, PEAKIINHY KOJO0Y OXO0JIOJKYIOTh BOJot0. [1i1 KiHeIh
peakiiii CyMilll YK€ HarpiBaroThb Ha BOJSAHIM OaHl JOTH,
JOKHM PO3UYMH He cTaHe Impo3opuM. CrHocid BUILICHHS
BUIBHOTO aMiHy 3aJIe)KUTh B1Jl BJIACTUBOCTEH OCTAHHBOTO:
BUKOPHUCTOBYIOTh MEPETOHKY 3 BOJSHOIO Tapoto, abo
EKCTParyoTh, a00 GUIBTPYIOTh, ajie MalOTh Ha YBa3i, 110 B
pO3UMHI TPUCYTHI CHOJYKA CTaHyMy, SIKI TOTPIOHO
0CagUTH TUM a00 1HIIIUM METOJIOM.

SnCI, 3aCTOCOBYIOTh YAaCTIIIEC, HI’K METaJIEBE OJIOBO;
peaKIlio BeAyTh 3a3BUYall Y CIUPTOBOMY PO3UMHI, OCKiJIb-
k1 ctanyM(Il) xaopua po3unHsieTbes y cnupTi. BimHoBICH-
HS MOXHA TPOBOJAWTH y BOJHO-CIIMPTOBOMY PO3YHHI B
MPUCYTHOCTI XJIOPUJIHOI KHUCJIOTH a00 1HKOJU OITOBOI
KHUCJIOTH.

BaxmnuBo, mo cranyMm(Il) xjsopua He BIJHOBIIOE Hi
KapOOHUIBHUX, Hi TIAPOKCUIBHUX TPYM, a 3 HITPUIIB AIEIO
3HEBOJIHEHOTO XJIOPUCTOIO0 0JioBa B €(dipi, HACUUYCHOMY
XJIOPUCTUM BOJHEM, OJICPKYIOTh albACTiIu.
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Bignosienns 3amaizom ado depym(Il) cyandarom.
[IpoMHCIOBHM METOJIOM OTPUMAaHHS aMiHIB € BIJTHOBJICHHSI
HITPOCIIOJIYK 3aJ1130M Y MIPUCYTHOCTI XJIOPUJIHOT abO OI[TO-
BOi KuCa0TH. Ci1iJ1 3ayBa)KUTH, 1110 3aJ1130 JII€ K BITHOBHUK
1 B JTy’)KHOMY CE€pPEJOBHIII. 3BUYAHHO KUCIIOTH BUKOPUCTO-
BYIOTh B KIIBKOCTI, 110 He mepeBuinye 0,5 rpaM-ekBiBa-
JIEHTA HAa MOJIb HITPOCIIOJIYKH, OCKUIBKM B MIPOIIEC] PEaKIIii
B PO3YMH IIEPEXOJUTh Jy>Ke OaraTo 3aji3a 1 BUHHMKAIOTh
npo0aeMu 3 (PIILTPYBAHHSAM MifJl YaC BUAIJICHHS L1JILOBOTO
IPOJYKTY.

BigHOBIEHHS 3a/1130M MPOBOJAATH LIJISIXOM KHIT ATIHHS
3 MEpPEeMINIyBaHHSIM 1 TOCTYIOBUM JOJaBaHHAM HITPO-
CIIOJIYKH JIO CYCIIEH3Ii 3a1i3a B cJ1aboMy pO34MHI KMCJIOTH,
4acTO BUKOPUCTOBYIOTh SIK PO3YMHHMK BOJHUU CIIUPT. Alie
MOCJIIJIOBHICTh JI0JJABAHHSI PEAreHTIB MOXKE BIJIPI3HATUCS —
0 CyMIIll peareHTIB J0JaiTh ab0 HITPOCIOIYKY, abo
KHUCJIOTY, a00 MONEPEMIHHO 3aJ1130 1 KUCJIOTY. [HKOJIM Mpo-
[eC MOXKHAa MPUCKOPUTH LUISAXOM JOJaBaHHS HE3HAYHOI
kuibkocTi Hikoa(Il) xmopuny. 3BUYaliHO MpolEec 3aKiHYY-
I0Th TaK: MICIA 3aKiHYEHHsS peakiii CyMill 00epekHO
OOpOoOJISIIOTH COZI0I0 a00 HATPIM TiApOreHKapOOHATOM 1
GUIBTPYIOTH BIJ 3ai3HOro Iuiamy. YacTto amiHU B ILHX
yMOBax 3aJIMIIAIOTHCS B PO3YMHI, aje SKIIO0 aMiH HEpPO3-
YUHHUH 32 TaHUX YMOB 1 BIH MEPEXOJUTh B OCAJl pa3oM 13
3QJ1130M, TO MOTO HEOOX1THO €KCTparyBaTH 3a JIOMOMOTOI0
BI/INOBIIHUX OPTraHIYHUX PO3UYUHHUKIB.

3ai30 MOKHa TaKOX 3aCTOCOBYBATH JIJISI BITHOBJICH-
HS HE TUIBKU HITPO-, aJi€ 1 a30CIOJYK, aJIbJET1/IIB TOIIO.
Peakiiito mpoBOJSATh y KpHKaHIA OLITOBIM KHCIOTI, sIKa
1HO/Il MOKE eTepU(PIKYyBaTU YTBOPIOBAHMM CIHUPT.

I3 comeit depym(Il) nms BiAHOBJIEHHS HaMJacTile
3aCTOCOBYIOThH CyJib(aT, sIK MPaBUJIO, Y MPUCYTHOCTI aMO-
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Hiaky. ToJll HITPOCIONYKY PO3YHHSAIOTH a00 AUCIIEPTYIOTh
Opu TepeMilllyBaHHI Ta cJabKoMy TIIICPIBaHHI B
HEBEJIUKINA KUIBKOCTI P030aBJI€HOI0 PO3YMHY aMOHIaKYy 1,
IpU CHEPritHOMY IMEepEeMIlyBaHHI, BUJIMBAIOTh TOHKUM
CTPYMEHEM B Tapsuuii po3urH OJIM3bKO 7 Mojei (3aMiCTh
TeopeTuyHo HeoOXimuux 6 momnei) dhepym(Il) cynpdary B
2—2,5 4vactuHax Boau. [loTiM 30UIBIIYIOTH JIYXHICTh
CEpeNOBHINA IUISIXOM JOJAaBaHHS HEBEJIMKUMH TOPIISIMU
KOHIIEHTPOBAHOT'O PO3UYMHY aMOHIaKy JI0 JIY>KHOI peakiiii
Ha JIAKMYC, HarplBaIOTb 31 3BOPOTHUM XOJIOJIUIIBHUKOM J10
KUIIHHS 1 KUIUSTATH TpoTsirom 5—10 xBuiuH, a gaini
(GIIBTPYIOTH peaKIiiHy CyMIIl Taps4yor0. 3BUYAWHO aMiH
BUMNAJA€ 3 PLIBTPATY MICIS OXOJIOJKYBaHHS, 1HOII TIIBKU
nicis ynaproBaHHs (UIBTPATY, ajie KOJIU BiH 3aJUIIAETHCS
y PO34HWHI, Y BUIAJKY CHOJYK PO3YHHHHUX Y JIYKHOMY
CEpEZIOBHIII, TO HOTO OCAKYIOTh OLITOBOIO KUCIIOTOXO.

BigHoBjennss muHkoM. IluHK MoOXe [OiATH K
BIJIHOBHUK SIK B KHUCJIOMY, TaK 1 B JIy)KHOMY CEpEJIOBHIIII.
BigHOBIEHHSA HITPOCHOJYK B COJIAHINA KHUCJIOTI BUKOpPHC-
TOBYIOTh PIJKO, TOMY IO MPH IIOMY OJHOYACHO MOXE
3aMIIIATUCS XJOp. Y KpHKaHIA OITOBIM KHCIOTI LMHK
JErKO BIJHOBIIOE abACTiAd, IPUUYOMY BITHOBJICHHS
aJbJACT1/IIB YaCTKOBO CYIPOBOJIKYETHCS PEAKIIEI0 KOH-
neHcari.

Peakiiito mpoBOASATH NUISXOM KHIT SITIHHS HITPOCHO-
JyKH B PO3YMHI IOKMX JIYTiB, 1HOAI 3 JI0JIaBaHHSAM ACAKOi
KUIBKOCTI CIUPTY. 3BUYANHO, 10 PO3YMHY TIPU EHEPriid-
HOMY IMEpEeMIIIyBaHHI J0JIal0Th IIMHKOBUH MHJI 3 TaKOIO
IIBUKICTIO, 1100 KHUIIIHHA HE OYyJIO AyXe OypXJauBUM. Y
cepeaHbOMY 3acCTOCOBYIOTh 30%-H HaJIMIIOK IUHKY IO
BITHOIIIEHHIO JI0 TEOPETUYHO HEOOXIJHOTO, aje KUIbKICTh
IIMHKY, 10 BUKOPUCTOBYETHCS, 3QJICKHUTh BiJ MPUPOIU
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BIIHOBJIIOBAHOTO TMPOAYKTY. 3 1HIIOro OOKy, BHXid 1
TPUBAIIICTh PEAKIIl Y BEJIMKIN MIp1 3a1e€KaTh Bl CBIXKOCTI 1
XIMIYHOI YUCTOTH IMHKOBOrO mwiy. [[uHKOBMU mui 13
3MICTOM MeHIe 75% UMHKY HE CJIiJI 3aCTOCOBYBAaTH JJISI
BiIHOBJICHHS. llepen BiAHOBJICHHSM IUHKOBUM MU TIO-
TpiOHO MIEPEBIPUTH IIISIXOM MPOOHOT peakIlii 3 Kaiid Hou-
noM. TunoBa MeTOAMKa MEPEBIPKU MPUIATHOCTI [IMHKOBO-
ro my: 10 0,2 T nuHKOBOrO Nty aoaarTe 125 mi 0,1 H.
po3unHy Kamid guxpomaty 1 5 ma 20%-1 cynbdaTHOi
KHUCJIOTU, CYMII MEPEMIlIyIOTh O MOBHOTO PO3YMHEHHS
IUHKY 1 TMOTIM po30aBia0Th Bodoro g0 S500 M,
B1IOMpAlOTh AMKBOTY po3urHy (100 M), 101a0Th 10 HEl
2 2 xami womuny 1 20 man 20%-i cynbpaTHOI KHUCIIOTH,
3anuiiaroTs Ha 0,5 roauHu 1 TuTpyroTh 0,1 H. po3unHOM
HaTpii TioCcynbdary.

BigHoBieHHsT amMaabramor HUHKY (Merox Kiem-
MeHceHa). KnacuuHuM METOJ10M OTpHMMaHHS BYIJIEBOJIHIB
3 BUX010M 110 90 % BUXOAAYU 3 aIbAETIAIB 2400 KETOHIB €
metoa KnemmeHcena. 3BUYaifHO IIUHK Y NPUCYTHOCTI XJIO-
PUIIHOI KUCJIOTH BIJIHOBJIIOE KapOOHUIBHY TpyIy 10 Tij-
POKCWJIBHOI, aji€ IMHK, aKTUBOBAHWUU PTYTTIO, BITHOBIIIOE
1 OCTaHHIO. AMajbraMyloTh IIMHK TaKUM YHWHOM: Tpa-
HYJIbOBAaHUW HHUHK TMEPEMIINIYIOTh CTPYILIYBAaHHSIM MPOTS-
rOM 5 XBWJIMH 32 KIMHATHOI TEMIIEPATYPH 3 TPOXHU O1JIbIIIE
HDK JBOKPATHOK KUIBKICTIO BOJHOTO PO3YHMHY MEpPKY-
pii(Il) xnopuny(npudnuzno 7 %-ro), AKUM TIIKUCISIOTH
HEBEJIMKOIO KUIBKICTIO XJOPUAHOI KUCIOTH. Jlani po3uuH
JNEKAHTYIOTh, & IIUHK, HE MPOMHUBAKOYU 1 HE BUCYILIYIOUH,
3aCTOCOBYIOTH JIJISI pEaKilii BIIHOBJICHHS.

TpaguuiitHo 10 aMalbraMOBAHOTO IIMHKY J0JAlOTh
anpaeriy ado KETOH Ta po30aBjieHY XJOPUIHY KHUCIOTY
(po36aBneny 1 : 1) 1 kum’ATATh y Ko0JO1 13 3BOPOTHUM
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XOJIOJIMJIBHUKOM TIPOTATOM JICKUJIBKOX TOJAMH. Y BHUIAIKY
HU3BKOI PO3UYUHHOCTI OKCOCIIOIYKH BUKOPUCTOBYIOTH PO3-
OaBJIEHY OLTOBY KUCJIOTY abo cnupt. Ilix yac HarpiBaHHs
CyMmilll BiI0yBa€eTbCsi OypXJIMBE BHJAIICHHSI BOJIHIO, SIKMH
CUJILHO MEPEMIIIy€E CyMill. Y Mipy BUKOPUCTAHHS KUCIOTH
yepe3 MEBHI MPOMDKKM 4acy J0Jal0Th HACTYMHI MOpIIii
KOHIIEHTPOBAHO1 XJIOPUAHOI KUCIIOTH. 3BUYAHO 3aCTOCO-
BYIOTh 50 %-¥ HAJUIMIIOK IUHKY Yy 3B 3Ky 3 BEIUKHUMU
BTpaTaMu BOJHIO.

BinHoB/IeHHs1 HaTpid Ta aMoHiil cyabdigamu.
Cynbdign € J10CUTh M’ SIKUMH BITHOBHUKAMH 1 TOMY iX
3aCTOCOBYIOTh, KOJIM MOTpiOHA OOEPEKHICTh ITiJ 4ac BIJI-
HOBJICHHSI Yy 3B’S3Ky 3 HAsABHICTIO I1HIIUX CXHWJIBHHX [0
BIJIHOBJICHHS T'PYTI.

MetoMka BIAHOBJICHHSI HATPil Cynb(}iAOM B KHUCIO-
My a00 HEUTpaJbHOMY CEPEJIOBHILI IIOJIATra€e B IOCTYIIO-
BOMY JIOJIaBaHHI MOro pO34YMHY JI0 HArpiToi CycCHeH3ii
HITPOCIIONYKH Y Boji. Temmeparypa peakiiii 3a1eKuTh BiJ
JIETKOCT1 BIJHOBJICHHSI JaHO1 HITPOCHOJYKH, ajie s
CKOPOYEHHS 4Yacy IIpPOLECY BIJHOBICHHS HaW4acTillIe
BEIyTh 3a TEMIEpPATypyd KHUIIIHHSA CyMilil. Y JAEsSKUX
BUIAJKaX IIJI 4Yac BIJHOBJCHHS PO3YUH MOCTYIIOBO
HEUTPai3yl0Th, OCKUIBKM Yy TMpoleci mepediry peaxiiii
3poctae pH po3unHy, 110 MOXKE YCKJIaIHUTH X1JI PEaKIli.
[lboro MOXHa YHUKHYTH TIpH 3aCTOCYBaHHI HaTpid
rigporeHcynbdiay, SKAM OACPKYIOTh IUISIXOM IPOITyC-
KaHHSl JUTIAPOreHCYNb(iay B PO3UMH HATPIA CyJIbdiny.
[Ipu BUKOpUCTAHHA MONICYIb(PIIIB HATPIIO MOTPIOHO MaATH
Ha YyBa3l, 10 BOHUM MOXYTb BHUKJIMKATH OJHOYACHE
BIJTHOBJICHHS 1 OKHUCHEHHS, TaK Iapa-HITPOTOJIYyOJI MOKHA
OJIHOCTaJIIMHO MEPETBOPUTHU B Mapa-aMiHOOCH3AIIbIET1]I.
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BinHoBienHsi Hatpiii auTioniTom. Hatpiii auTioHIT
Na;S,04 (B po3uuHi TiApocyib(IT HATPiO) HAWJErme 3i
BCIX YKa3aHMX BUIIE BIJIHOBHUKIB JIETKO 1 IBUJKO BIJIHOB-
JI0€ a30TPyIy, BUKOPUCTOBYETHCS 11 OTPUMAHHS JICUKO-
CIIOIYK KyOoBMX OapBHHMKIB. HaTpiii IUTIOHIT NOBHHEH
OyTH CyXHM 1 HE MaTH 3alaxy, OCKUIbKA NP 3BOJIOKEHHI
BiH poO3KiajaeTbes 3 BUALICHHAM cynbPyp(Il) okcunmy.
Peakiiito BeyTh 3a IMiABMINEHOI TeMIIepaTypH, ajie ICII0
HIDKYOI 3a TEMIIepaTypy KUMIHHS PO3YMHY, JNOJAI04Yd 10
po3unMHy a00 CyCreH3ii a30CMOJyKH B PO3YMHI HATpIid
TIAPOKCHUAY HEBEIUKHWMH MOPIIIMU HATPIM T1APOTCHCYJIb-
¢1T. 3BUYaliHO BUKOPUCTOBYIOTH OJM3BKO 2,2 MOJISI TiApO-
cynb(diTy Ha 1 MOIb BiOHOBIIOBAHOI a30CHONYKH. AMIHHU,
0 HE MICTSATh KUCIOTHHUX TPyN, BUNAJAIOTh B Ocaj Il
4ac OXOJOKCHHS PEaKIIiHO1 CyMIIII.

BigHoBJIeHHSI MOAMIHOI0 KHUCJIOTOK. SIKHaMKpalium,
ajie 3aHaATO JOPOTHM (Uepe3 BUCOKY BapTICTh HOAMIHOI
KHCJIOTH) METOJOM JIJIS 3aMIIICHHS aTOMIB TrajloreHy ado
TAPOKCUILHUX TPyl BojiHEeM € BigHoBieHHs HI. I3 ramo-
FEHIIOX1THUX HaWIermie BIIHOBIKOIOTECI WOM- 1 JIEII0
Bakye OpoM-, a JEsAKl XJIOPIOX1JHI 30BCIM HE BiJHOB-
JTIOI0THCS. [3 CIUPTIB HaMIIETIIE BIIHOBIIOOTHCS TPETUHHI
CIIUPTH.

Peakiiist mpoxoauTh I1J1 Yac TPUBAJIOTO KHUII ATIHHA 13
3BOPOTHUM XOJOAUIBHUKOM BIJTHOBJIIOBAHOI CHOJYKH 3
KOHIIEHTpOBaHOIO Kuciotow (57 %-na, d = 1,7, T. kum.
127°). SIx pO3UMHHUKHA MOXKYTh BUKOPHUCTOBYBATHUCS KpH-
’KaHa OIITOBa KMCJIO0Ta ab0 OLTOBUM aHTiApua. Butpary
KUCJIOTH MOKHA 3MEHIIUTH, JO0JAI0YU JO PEaKIIiHOI
CyMillll 4epBOHMM Qochop, SKUM pereHepye TiIpOoreH
Woaua 3 Hody, IO YTBOPIOETHCS B IIpoIeci peakiii. Y
NpUCYTHOCTI (ocPopy MOKHA 3aCTOCOBYBATH TUIBKU
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HE3HAYHY KUIBKICTh B1JI TEOPETUYHO HEOOX1HOI KUIHKOCTI
rigporeH Woauay. Moaudikaiisi 1[bOro METO/y IOJISTaE B
3aCTOCYBaHHI CyMilll 4YepBoHOro ¢ochopy 1 oy B
CEepEeJIOBHINI Jemo po30aBjeHol OHTOBOI KuciaoTi. Mo-
JsipHE  CHIBBigHOIIEHHS (¢ocdopy 1 BIJHOBIIOBAHOI
cnoyiyku 0iu3bpko 1 : 1 (B cepequbomy moTpiben 10%-i
HagmumoK (Qocdopy). Ilicns 3akiHUYeHHS BIAHOBJICHHS
ocan ¢dochopy OGUIBTPYOTh, 10 GUIBTPATy A0AAIOTh
PO3UMH HATPIX TiociibdaToM 0 3HEOAPBICHHS PO3YUHY 1
BUJIVICHHSIM BYTJICBOJIHSI.

Meton Kixnepa-Boabga. Yacto 3amicTe MeTOdy
KnemmeHncena 3actocoByroTh meroji Kiknepa—Bombdha —
BIJIHOBJICHH1 OKCOCIIOJIYK T1JIpa3uHOM YW CEeMiKapOa3uIoM.
Meron monsirae B TOCTYHNOBOMY JOJaBaHHI TiApa3oHy
OKCOCTOJIYKH JI0 Tapsidy0oro PO3UMHY Kalllii ab0 HATp1d Tiji-
POKCUIY Yy TMPUCYTHOCTI IUIATHHU SIK KaTtajiizatop. Bumo-
3MIHOIO IILOI'O METOAY € HarpiBaHHS cemikap0a3oHy ado
ripa3oHa y TPUCYTHOCTI HaTpid ankoroysTy. Peaxiriro
MOHa ITPOBOJIUTH B aBTOKJIaBi, a00 3amasiHii ammyi, abo
3a aTMOC(EpPHOr0 THCKY B CEPEIOBUIII BUCOKOKHUILITYUX
PO3YMHHMKIB, a 1HKOJIM BiJHOBJICHHS MOKHA MPOBOJUTH 1
0€3 OCHOBHOT'O KaTajli3aTopa IUISIXOM MPSIMOTO HarpiBaHHs
KapOOHUIBHUX CHOJIYK 3 HAJJTUIIKOM T1JIpa3uHy.

BigHOBJ/IEeHHSI aJIKOroJisiTaMH  aJIOMiHIIO (MeToJ
MeiiepBeiitna—Bepaes—Ilonnaopda). EbextuBHO 1 M’siKO
J1I0Y1 BITHOBHHMKH: aJIFOMIHIM €THJIAT, aJlOMIHIA 130IpOIIi-
JaT, adOMIHIN ITUKJIOTeKCAaHOJAT Ta iHmI. [{umu pedoBu-
HaMHy BIJIHOBJIFOIOTH ajbJIETiAW 1 KETOHM B MPUCYTHOCTI
CIUPTY 110 cnupTiB. J[0 TOro * BIJHOBJICHHS AIFOMIHIN 130-
IIPOIIATOM 3BOPOTHHUM IPOIIEC — MOCTIMHE BUIAJICHHS 13
pEaKIiiHOI CyMIIIl OJIHOrO 13 KOMIIOHEHTIB (130TPOIMiIo-
BOr0 CHHUPTY ab0 al€TOHY) MOKE IMOBHICTIO 3MIHUTH X1]I
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npoliecy. Peakiris 3BOpOTHS BIJHOBIICHHIO — OKHUCHEHHS 3a
OnnenayepoM. XapakKTepHO, 110 Ha BIAMIHY BIJ 1HIIUX
CIIOCOOIB BIJIHOBJICHHSI OKCOCIIOJIYK, 3a IITUM METOJOM HE
pearyroTh KpaTHi 3B’SI3KH, CYINPSIKEHI 3 KapOOHUIBLHOIO
rpynow. BogHoyac morpiOHO MaTv Ha yBasl MOOIYHI Ipo-
1ecu — KoHjeHcalliro TilmeHka, albA0JIbHY KOHJIEHCAIIIIo,
€HOJI13al1l1}0 BUXIJHUX a00 KIHIIEBUX MPOAYKTIB TOIIIO.

BigHoB/IeHHSI KOMILUIEKCHUMHU TiapuaaMu. BigHoB-
JICHHSI KOMIUIEKCHUMHU TiapuaaMu (Hatpiii abo JiTiid
TeTpariipuioagtoMiHaTaMM, HaTpid abo KaJiid TeTparii-
puaoOoparaMyd Ta IHIIMMH) OTPUMAJIM MIMPOKE PO3MOB-
CIOJDKCHHS B IIPENapaTUBHIN OpraHiuHii XiMii.

Hatpiii TteTpariapuaoantoMiHaT (QJIFOMOTIJIPUJT HaT-
pito — NaAlH,) mBuako i1 6e3 0ocoOJUBUX MOOIYHUX TMPO-
1ECIB BIJHOBIIIOE OUIBIIICTh (PYHKIIIOHATBHUX TPYI 1, SIK
npaBwio, kpatHi 3B’s3ku C=C He BCTyHaroTh B PEAKIIIO.
IIpy BiAHOBJIEHHI K PO3YMHHUK BUKOPHUCTOBYIOTH J1€TH-
noBui edip, TeTpariapodypan, maianakiigoBl edipyu Ji€TH-
JEHTIIKONMIO TOmO. [IpUMHATHUM € BUKOPUCTAHHS TaKoOi
METOJIUKA BIAHOBJICHHS — JO PO3UYMHY QIIOMOTIIPUNY VY
BIINOBITHOMY PO3YMHHUKY JOJAIOTh KpaIUISIMU PO3YMH
B1JTHOBJIFOBAHOI CIIOJIYKH.

BigHnoBneHHs TeTpariapugodopaTaMu (KOMIUIEKCHUMU
oopriipyaaMu) MPOXOJUTh AHAJOTIYHO BlJHOBJICHHIO
AJTIOMOTIJIpUJIaMHU, aji€ SIK Pe3yJIbTaT BUCOKOI CTaO1ILHOCTI
OOpriipuiB BITHOBJICHHS MOKHO IPOBOJUTH B CIUPTO-
BOMYy a00 BOJHOMY cepeaoBuIlli. [[o Toro > rnpu BUKOPHUC-
TaHHI OCTaHHIX Mai’K€ HIKOJM HE MPOXOJATh MHOO14YHI
npoiiecu. HallO1uib11 4acTo BUKOPUCTOBYETHCS HATpiid OOp-
rizpung — NaBH,. boprigpua i BigHOBIIOBaHA CHOJYKa
3BUYATHO BBOJIATH Y PEAKI(II0 Y BUTJISIAI PO3UYMHIB B PI3HUX
PO3UYMHHMKAX 1 HEMA€ HEOOXITHOCTI 3axXHUIlaTH peaKIiiHY
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30HY BiJ BOJIOTH, KHCHIO TOIIO. 3BUYANHO BHUKOPHUCTO-
BYIOTh HAJIMIIIOK BITHOBHUKA, a ITICJIS 3aKIHUYCHHS MpOIie-
Cy MOro po3KJiajalTh PO3YMHOM MYpPAIIMHOI KHUCIJIOTH,
p030aBJIEHOT XJIOPUAHOT KUCIIOTH TOIIIO.

KarajgiTuyne BigHoBJieHHs1. HaliOuipm yHiBepcasib-
HUWA METOJ BIIHOBJICHHS. SIK BiITHOBHUK BUKOPHUCTOBYETb-
Cs YMCTHUH BOJCHDB, JOJATKOBO OYMILNEHUM Bl JIOMIIIOK, a
AK KaTalli3aTOpU BUKOPUCTOBYIOThCA eneMeHT VIII rpynu
MepIOIMYHOI CUCTEMHM (3al1130, HIKeJb, IUIaTHHA, Manajii,
CKJIQJIHI KaTaJli3aTOPHU 13 CYMIIIEH OKCHIIB XpOMY, MIJI,
IUHKY TOIO. AKTHUBHICTh KaTajizaTopa 3ajieKUTh BIJI
CKJIaJly, METOJly BUTOTOBJICHHS, CTYIECHIO MOAPIOHEHHS,
HAssBHOCTI JI0OABOK (aKTUBATOPIB — IPOMOTOPIB, KaTai-
TUYHUX SIIIB TOIO), PEYOBUHM, HA SIKY HAHECEHUMN KaTali-
3aTop (a30ecT, MemM3a, aKTUBOBAHE BYTULIA, CeJlKaresb,
oapii(Il) cynbdar, Mmetanu). BiniHOBIEHHS BEIyTh 3a HOP-
MaJIbHOTO aTMOC(EPHOI0 TUCKY 3 BUKOPHUCTAHHSIM Pi3HOI
KOHCTPYKIIIi arapariB MUISIXOM IPONyCKaHHS BOJHIO Yepes
CYCHEH31I0 PO3YMHY BIJHOBIIOBAHOI PEYOBUHU, 1HKOJH B
ra3oBiil ¢asi, ajie OCUTh YacTo 1] TUCKOM. B ocTaHbOMY
BUMNAJKY MOTPIOHI OCOOJMBI 3aCTEPEKEHHS — OKpeMi
MPUMIIICHHS 3 aBTOKJIaBaMH TOIIIO.

2.1.2.1 Cunre3 cyMilli repaHiosry Ta HEPOJIY

(CH3),C=CH-CH,CH,C(CHy)~CHCHO P14

— (CH3)2C:CH-CH2CH2C(CH3):CHCH20H

VY kon6y Epaenmeiiepa MmicTkicTio 250 M1, BCTAaHOB-
JIEHy Ha MarHiTHOMY IMepeMillyBayi, MOMIIA0Th BOJHO-
CIIUPTOBUM  PO3YMH  CBDKOMNEPETHAHOIO  TEXHIYHOT'O
nutpaio (1 : 1 : 1) 1 B gekuyibka mpuiioMiB npoTsirom 1
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rOJIMHU JOJAal0Th BOJHHMI PO3YMH HATpid Oopriapumy
(magmumok 10-20 % mnpoTh TEOpETHYHOI PO3paxOBaHOI
KUTBKOCTI1). be3 0X0JI0/IPKEHHSI CyMIIll pO3IrPIBAETHCS, 1HOI
HaBITh JI0 TEMIIEPATypH KUIIIHHS CIUPTY, TOMY Ha TMEpIIii
cTajii Ipolecy HEeOOXigHO BCTAHOBUTH OXOJOIKCHHS.
[Ticns koHTpoOt0 xoay peakiiii merogom TIIX y Bunaaxy,
SAKIIO HATpld OOpriJipu]i 4aCTKOBO BTPATHB CBOKO AKTHB-
HICTbh, MOXKHA JOAAaTKOBO BHeCTH 70 50 % BiJ momepeaHboi
KiTbKOCT1 Oopriapuay. [To 3aKkiHYeHHIO OYpPXJIMBOTO Mepio-
JIy peaKiiii CyMmill HarpiBaroTh OJM3bKO 1 TOAMHU, 0XOJIOI-
KYIOTh, HEUTPATI3YIOTh MIHEPAIbHOK KHUCIOTOIO 1 LIbO-
BUIl MPOJIYKT €KCTPAryroTh (0O€H30JI0M, a00 TOJIYyOJI0M, a00
CHCI; un CCl,), opra"iynmii map cymaTh 3HEBOJIHECHUM
HATpid 4K MarHil cynbharoM, PO3UYMHHUK BIAraHSAIOTH, a
OTPUMaHUN TEXHIYHUU MNPOIYKT MEPEraHsioTh Y BaKyyMi
(125-127 °C/25 mwm pT. CT.).
Buxin 6mmsbeko 60 %.

2.1.2.2 3arajibHa MEeTOAUKA
CHUHTE3Y 0.,f—HeHACHYeHHMX CIIUPTIB (XaJKO0JIiB
Ta JUXAJIKOJIIB)

Hy
R-CH=CH-CO-R,

R-CH=C(OH)-R,

o cymim 0,5 r o,3—HeHacu4YeHHX KETOHIB (XaJIKOHIB
a00 nuxankoHiB), 40 mi miokcaHy (y BUOAIKY JIETKO pO3-
YUHHMUX CHOJIYK MOKHA OpaTH MEHIIY KUIbKICTh JIIOKCaHY
a00 MPOBOAUTHU peakiiito 0e3 Hporo) 1 10 M MeTanoy (abo
€TAaHOJIy) MNpU MEPEMINIYBAHHI HA MAarHiTHOMY TI€peMi-
1IyBadl OJIHOKpaTHO noaaroTh 0,13 r (mmas xankoHiB) abo
0,25 r (ms IuXankoHiB) HaTpil 6oporiapuay. Crnoctepir-
rarouM IOCTYIOBE 3HEOAPBICHHS PO3UMHY, TTEPEMIlITyBaH-
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HS TIPOJOBXKYIOTh mie 1,5-2 roauHu, mOTIM JI0JAI0Th IIE
om3pko 50 % Big momepeaHboi KiJbKOCTI BIIHOBHMKA 1
CyMIIII 3aJulIaTh Ha AEKUIbKAa ToauH. J[0 po3unHy KOMII-
nekcy nonaroTb 100 mi 5 %-ro BOAHOrO pO34YMHY HATpPIM
TIPOKCUAY 1 3HOBY 3ajlMIlIaTh Ha JeKiabka roguH. Ocaf,
00 BUMAB 13 PO3YUHY, (PUIBTPYIOTh, MPOMHUBAIOTH Ha
GuIbTp1 5 Y%-HUM PO3UMHOM HATPIW TIAPOKCHUIY, TOTIM BO-
J0I0 0 HEeUTpaybHOI peakiii 1 cymarb. [IpoaykT cycnen-
IYI0Th Y HEBEJIMKIN KIJIbKOCTI O€H30J1y, HarpiBarOTh 13 3BO-
POTHUM XOJOAWIBHUKOM, y TapsiyoMy cTaHi QUIbTPYIOTh
Ta JI0Jal0Th H-rekcaH. Ilicias OXOJIOJKEHHS PO3YHHY
KPUCTAIU CIIUPTY (YU 110J1y) PIIBTPYIOTh, CYIIaTh.

Buxin npoaykTy Maiixke KiTbKOCTHUM.

Temneparypu Torenus, °C: 56 (R,R; = ¢enin), 49 (R
— ¢genu, Ry — 4-ani3un), 54 (R — 4-anizun, R, — denin), 46
(R — ¢enin, Ry — 4-xnopdenin), 52 (R — 4-xnopdenin, R; —
¢enin), 70 (R — ¢enur, Ry — crupui), 113 [1,4-6ic(a-
OKCHITMHAM1JT)0eH30:1].

2.1.2.3 Cunre3 4-kapOookcueTHII(PEHUITIAPAZHHY

1. NaNO,; HCI

0 2. SnCI o)
C,H;0 C,H0

B ximiuHI# ckigHI MICTKICTIO 100 M1 00€peskHO Po3-
ThpaloTh 1,7 T erwnoBoro edipy mnapa-amiHOOCH30MHOI
KUCIIOTA B 15 M po3umHy xJjopujHOi kuciota (10 mi
KOHIICHTPOBAHO1 KUCJIOTH 1 5 Mi1 Bojiu). OTpuMaHy CyCIeH-
3110 0XOJIOKYIOTh 10 05 °C (0aHs — Ma—CuIb) 1 J1a30Ty-
I0Th HUISIXOM J10J1aBaHHs 35 %-ro BOJAHOTO PO3UYMHY HATpPIid
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HiTputy. [lo 3akiH4YeHHIO cTajli Ji1a30TyBaHHS (00OB’s3-
KOBO KOHTPOJIb MOJKPOXMAJIbHUM MamipiieM), peakiiiiny
cyMilll (UIBTPYIOTh, MHIATPUMYIOUH TeMIeparypy ¢Guib-
TpaTy Ha MONEPEIHbOMY PIBHI, 1 (UIBTpAT KpareibHO
J0aI0Th 3 MEPEeMIITyBaHHAM, MIATPUMYIOUH TEMIEPaTypy
peakiiiiHoi cyminri He Buiie S5 °C, npotsirom 30 XBUIHUH 10
po3uuny 6 r ctanym(Il) xsmopuay B 20 M KOHIIEHTPOBAHO1
XJIOPUJIHOT KHUCJIOTH. YTBOpPEHUM ocaa O(UIBTPYIOTH 1
cymaTh B iHepTHIM atMocdepl. Cyxuil TpOAYKT KHUIT SITATh
13 3BOPOTHUM XOJIOJUIBHUKOM B 20 M1 O€H30J1y, pO3UUH Y
rapsyoMy cTaHl (QUIBTPYIOTh, & KPUCTAJIM, IO BHUIIAIH
MICJISI OXOJOKEHHS (PinbTpaTy, GUIBTPYIOTH 1 CYyIIATh.

Buxig 1-1,1r. T,,=118 °C.
2.1.3 I'ajioreHyBaHH

ATOM TajloreHy MOKe€ OyTH BBEJEHUM B OpraHiyuHi
CIIOJYKM IIUIIXOM 3aMIIIEHHs HUM aroma [1Jiporeny,
[UISIXOM TPUEIHAHHSI TaJOreHy a0o0 TaJOoreHOBOJHIO 32
KpaTHUM 3B’ 3KOM HEHACHUYEHO1 CIIOJYKH, a TAKOX IUISIXOM
3aMIIIEHHS] TaJOr€HOM TiAPOKCUIBHOI TPyNu Yy CIUPTI.
OkpiM [UX METOMIB MJI BBEJCHHS rajJOr€Hy BUKOPUCTO-
BYEThCS peakiiisa 3aHamenepa, 3aMillleHHs YK€ BBEJICHHUX
aTOMIB raJIoOreHy TOIIIO.

["asorenu 6e3mocepeHbO B3a€EMOIIIOTH 3 alihaTUyHU-
MU CIIOJyKaMmH, 3aMmilaloyu OJUH a0 JIEKUIbKa aTOMIiB
['igporeHy, BUALIAIOYM K MOOIYHUM MNPOIYKT TaJIOT€HO-
BOJICHb. 3 HCHACUUYEHUMM CIIOJIyKaMU B1JI0YBAETHCS MPUEI-
HaHHS TajJOTeHY 3a IIUMU 3B’S3KaMU 1 TUIBKUA MOTIM MOXE
MPOWUTH 3aMillleHHsT aToMiB ['iaporeHy rajoreHoM. ¥ apo-
MaTUYHUX CIOJYK 3aMillieHHs aTomiB ['iaporeHy rajore-
HOM B1/10YBA€THCS TUIBKH Y MPUCYTHOCTI KaTaJli3aTOPIB.
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ko opraHiyHa crojiyka Ma€ (yHKI[IOHAJIbHI TPYIIH,
BBEJCHHS TaJIOTEHY M0 11 CKJIaay YacTO BU3HAYAETHCHA
BILUIUBOM ITUX TPYIL.

3MaTHICTh PI3HUX TAJOTEHIB JI0 PEaKIlii 3 OpraHiYHUMU
CIIOJIyKaMH pl3Ha:

— Hepo30aBiieHU (TOp TMOBHICTIO PYyHHYE MOJICKYJIH
OpraHiYHUX CIOJYK 3 YTBOPEHHSAM TeTpadTopMeTaHy. Y
3B’SI3Ky 3 TUM, IO IpU podOoTI 3 PTopoM 1 #oro opra-
HIYHUMM TOXIJTHUMHU MOTPiOHA 0COO0JIMBA OOEPEKHICTh, Y
IIbOMY TOCIOHUKY HE PO3IJIAIAI0ThCA CIIOCOOM OTPUMAHHS
(TOpPOpPraHiyHUX CHOJIYK;

— XJIOp B AHAJIOTIYHHUX YMOBax TaKOXX MOKE BHU3BATH
JIECTPYKIIIIO MOJIEKYJTy OpPTraHIYHOI CIOJYKH Ta HE3BOPOTHI
NEPETBOPEHHS;

— OpoM 1 MOJ 3aTHOCTI MPUBOAUTH N0 ACCTPYKIIII
OpraHiYHUX CIOJIYK Ta IHIIWX HE3BOPOTHHUX IEPETBOPEHD
He MaroTh. B3arani Opom 1 fog He 3aBXKAU MOXKYTh O€3II0-
CEpEeIHbO 3aMICTUTH aToMHM [ 1JIporeny;

— MOTPIOHO MaTH Ha yBa3i, IO i XJIOPY 1 OpoMy Ha
OpraHivH1 CIOJYKH YacTO BIAPIZHAETHCA. Tak, BIIOMO, IO
B amipaTUYHUX pajJuKajax MpU YTBOPEHHI MOJITaJIOreH-
HNOXITHUX XJIOP 3aMillly€e€ aToMHu I'igporeHny cro4yaTky y O/I-
Horo aroma KapOony, Toai sik OpoM 3amiiiae atomu ['iapo-
reHy dacrime y pizHux atomiB KapOony amidatuyHoro
JaHIIOra.

Sk peareHTH, 110 3/1aTHI BBECTH aTOMHU TajiOT€HY B
OpraHiuyHy CIOJIYKH, IHKOJIM BUKOPHUCTOBYIOTH XJIOPUCTHUI
CyJib()ypuJl, TITOOPOMHY KHCJIOTY, JY>KHI PO3UMHU HATpPId
rinoopomiy TOIIO.

Karanizaropu. Karanizatropamu 0e3mocepeHbOT0
XJIOpYBaHHS 1 OpOMYBaHHS B PEAKI[ISX € TOJIOBHUM YUHOM
3a1130, cypMa, abo iX CyMilll, adloMIHIA 1 HOoro coii,
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xinopuau Woay i Cyasdypy, dochop tomo. Lli cronyku
4acTO BIUIMBAIOTH 1 HA MICIIC BBEJICHHS TaJIOi/lIB B MOJIE-
KyJy.

[linBuILIEHHST TeMMepaTypHu, MPUPOIHO, PUCKOPIOE
npolec 3amimieHHs ['iporeny rajloreHom sik B apoMaThy-
HOMY sijipi (Y MIPUCYTHOCTI Katajii3aropa), Tak 1 B OI4YHUX
naHmrorax. Tak, BIIMB BUCOKOI Temmeparypu (500°) mif
4yac XJIOPYBaHHS MPONWICHY IPUBOAUTH /1O YTBOPEHHS
XJOPUCTOr0O amiiay 3 BuUXoJaoM 85% BiJ TECOPETUYHOTO, B
TOM Yac K 3a 3BUYAHHOI TeMIIepaTypH HJe peakilis Mpue-
HaHHS XJIOPY 3a MOABIMHUM 3B’ SI3KOM MPOIUJICHY.

BnuimB cBiTia. CBITJI0 NPUCKOPIOE TIPOLIEC 3aMIIICH-
Ha ['iAporeHy atomMamu rajoreHy B OIYHUX JIaHIIOTaX, a
TaKOXX MPUENHAHHS Tajoiy 3a MOJBIMHUMM 3B’SI3KAMHU B
21,

[TinOopoM BIAMOBIAHOTO KaTajizaTopa, TEMIEpaTypH i
CBITJIa MO>XHa CTBOPUTH TakKi YMOBHU peEakilii, MpU SKUX B
NepeBaXKAOYIA KUIBKOCTI BUXOJUTHUME Oa)KaHWMl MPOIYKT,
ajyie TOTpiIOHO MaTH Ha yBasi, 10 0€3MOCepe/IHE TaJoreHy-
BaHHSI BYTJIEBOJIHIB, 0COOJIMBO aii()aTHYHUX 3 JOBIUM JIaH-
I[IOTOM, 3aBXXJHW MPUBOJUTH JO YTBOPEHHS CyMIIII 130Mep-
HUX MPOAYKTIB MOHO- 1 ITOJIITaI0r€H3aMIIIEHHUX.

Texnika excnepumenrty. Il yac xjopyBaHHS y BU-
POOHMYMX YMOBaX 3BHYANHO KOPHUCTYIOTHCS XJIOPOM 3
OaJIoOHIB, 1€ BIH MICTUTHECS CTHUCIIHM. Horo OYMIIYIOTh,
MPOITYCKAaI4YX MOCIIIOBHO Yepe3 BOJY 1 KOHIIEHTPOBAHY
cyJbdaTHy kucioty ado gocdop(V) okcua. Y mabdopatop-
HUX YMOBax XJIOp 3BUYAHO OTPUMYIOThH JII€F0 KOHIIEHTPO-
BaHOI XJIOPUJHOI KHUCJIOTH Ha Kajld TEeTpaoKCOMAaHTa-
Hat(VII). Xiop, 110 BUALIIETHCS, OUUIYIOTh aHAJIOTTYHO —
MIPOMHUBAIOTH BOJIOIO 1 CYIIaTh KOHIIEHTpoBaHOK H,SOy.
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bpoM MOXHaA CyIIMTH KOHIIEHTPOBAHOIO CYJIb(HaTHOIO
kucyiororo, gochop(V) okcuaom ad0 3HEBOJHEHUM Kajlb-
i (IT) 6poMuoM, MPOTE HEOUUIIIEHU OPOM YacTO OLIbIII
e(DEKTUBHHUM.

["a3omoaiOH1 OpraHivHi CIOJYKH XJIOPYIOTh Oe3roce-
pPEAHBO IUISIXOM 3MINTYBAaHHS 3 XJIOPOM, PiJIKI — MLIAXOM
IPOIMYCKAHHS Yepe3 HUX XJIOPY, & TBEP/Il pEUOBUHU 1HKOJIH
peTeNIbHO MOAPIOHIOIOTH 1 3aUINAIOTh Ha TPUBAJIUM Yac B
atMocdepi xjiopa. 3BU4aiiHO PEYOBMHM MOXKHA XJIOPYBaTH
abo0 OpomyBaTH HEPO30ABJICHUMH TaJIOT€HAMHU, MPOTE Mif
yac TaJIOTEHYBaHHsS Kpalle 3aCcTOCOBYBAaTH PO3YHMHHHUKHU.
Tak, mig yac XJOpyBaHHS HaWyacTile 3acTOCOBYIOTh
HacTynHi po3unHHukH: CCly (ctiiikuit), CHC13 (moTpidHO
MaTy Ha yBa3l, 110 MPU OCBITJIEHHI OCTaHHIN XJIOPYETHCS
no CCl,), 1HII TaJOreHaJIKaHW 1 (QPPEOHU, KPHUKAHY
OoHTOBY KHCIOTY, (ocdop(V) XIOpoKcHa, HITPOOEH30I,
CynbdaTtHy KHCI0Ty, Boay Tomio. Ilig yac OpomyBaHHS,
OKpIM Ha3BaHWX PO3YMHHMKIB, MOKHAa 3aCTOCOBYBAaTH
takok CS,, mipuauH (i€ gK KaTtaigizatop), OpomigHy
KHUCJIOTY, 1HKOJIM, MIETWIOBUH edip (CTIMKUN 3a HU3BKUX
TeMmreparypax, ocodsuBo Hmkde 0°), eTHIOBUM CHUPT
(MaJOCTIMKUKA 10 111 peareHTy), Bojay. IHKOIM peKoMeH-
Oy€eThes po30aBisaTu xjop kapooH(IV) okcumom, 1HEpTHUM
ra3zoM a0o MOBITPSIM TOIIIO.

[Tix gac peakiii HoyBaHHS T1JIPOreH MOINUI, 10 BU/I1-
JSE€THCSI B MIbOMY IIPOIIECY, BIJHOBIIIOE YTBOPEHE HOIIIO-
XiJHEe, TOMY peakilif0 HOoayBaHHS HEOOX1THO MPOBOIUTHU
a00 y MPUCYTHOCTI OKMCHIOBaYiB, a00 y MPHUCYTHOCTI pe-
4OBUH, 110 3B’ s3y10Th HI. fIk oxuMCHIOBaul 3aCTOCOBYIOTH:
HOMHYBaTy KHCIOTY, JUMIIAYY CyJb(paTHy KHCIOTY,
HITpaTHY KHUCJIOTY 1 apreHTyM Mepxjopar. Sk pedyoBHUHH,
mo 3B’s3ytoTh HI 3 yTBOpeHHSIM conel, 3aCTOCOBYIOTH
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xoBTUI Mepkypii(Il) okcua, ayru, kKamieBi coyi clabKuX
KUCIOT i 6ypy. Mo 3aCTOCOBYIOTh T'OJOBHHM YHHOM Y
BUTJISA/Il PO3YMHIB B METHUJIOBOMY a00 €THUJIOBOMY CHHUPTI
a00 y BOJHOMY PO3uUMHI Kamid Hoaupay. s BuaaneHHs
HAJITMIIKY HOJy 3 PEaKIIiHOI CyMillll BUKOPUCTOBYIOTH
BOJHUW PO3YMH Kalii HoAauay, pO34MH HATpii TiocyJibda-
Ty Tomo. Hammuumok HI TakoX MOXXHa OKUCHUTHA B HOJ
T1JPOTreH MEPOKCUIOM.

Hapnmuiok xmopy abo Opomy Kpallle BUAQIATH 3
pEeakIiiHOi CyMmilll 3a JOMNOMOIrOK TOTOKY MOBITPA,
kapOoH(IV) okcunmy abo BOASAHOI mapu, 1HKOJIU XIMIYHUMU
3aco0aMM, HAIpUKJIAJl, 3a JOMOMOI0I0 CYJb(ITHOI KUCIIO-
TH, HaTPil T1aporeHCynb(ITy TOIo. XI0p, 0 HE YBIHIIOB
JI0 peaKllii, 3aXOIUIIOEThCS TPOAYKTaMU PEeaKIlii, MorinHa-
IOTh BaIlHIHUM MOJIOKOM. I'ajoreHoBoH1, ocooimmBo HBr
1 HI, sx1 BUALIAIOTBCA IMijJ 4Yac TaJOoreHyBaHHS, Kpallle
BCHOI'0 MOTJIMHATH BOJOK a00 ,,BallHIHUM MOJIOKOM™. VY
pasi, KOJIM TPUCYTHICTh TAJIOTCHOBOJHIO B PEAKIIMHIN CY-
Miln  HebaXkaHa, TO JJIsi MOro 3B’sA3yBaHHA CHIJ J10]1a-
Batu Kanblii(Il) kapOoHar.

KigpkicTh XJIOpY, IO BCTYNHB Yy pPeEakliito, 4acTo
KOHTPOJIIOIOTH HIJISXOM 3BaKyBaHHS IMOCY]y 3 PEAKIIMHOIO
CyMIIIIIIO ab0 MUIIXOM CIHOCTEPEKEHHAM 3a 3MIHAMHU
(pI3MYHUX BJIACTUBOCTEW PEAKLINHOI MAacH, HaMPUKIA/I,
3a0apBlIeHHS a00 MO IIOSBI  OcCajay, MOB’S3YHOUU 1€ 3
KIHIIEM peaKIii.

Yeaza!l! Bouxanna xnopy ma napie opomy
3A2POAHCYE CMEPMETbHUM OMPYEHHAM; PIOKUUL OpOM npu
NONAOaHHi Ha WKIpYy 6a)y@cKo epaxycac ii, a momy
2AJ102eHYB8AHHA__C1I0 _NPOBOOUmU__00epeyHcHo I _8_000pe
BCHMUIbOBAHIU_BUMANCHIU _uiadi.
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2.1.3.1 XuiopyBaHHs.
Cunre3 2-xsiop-4-HiTpodeHonny

3 OZNOOH + KCIOg +HCl  — 3 ozN—QOH + KCI + H,0

Cl

VY xonby Epnenmeiiepa BHOCATH 2,5 T 4-HITpodeHOY,
100 MJI KOHIIEHTPOBAHOI XJIOPUAHOI KUCJIOTH, CyMIIl Ha-
IpiBalOTh (BUTSAKHA 1ada) A0 YTBOPEHHS PO3UMHY, MOTIM
OXOJIOJKYIOTh, M01al0Th 15 Mi BogHoro poszuuny 0,74 r
KaJliil xjopary (OepTOJETOBOI COJi) 1 3AJIUIIAIOTh PEaKIIi-
Hy cyMmill Ha 24 roguuu. binuii kpuctaniyHuii ocaj QuUIbT-
PYIOTh, IEPEKPUCTATIZ0BYIOTH 13 BOJAU Ta OTPUMYIOTh T'OTO-
Buit mpoaykr 3 T ;=111 °C. Buxig 2,6T.

*IIpoayKT BUKOPUCTOBYIOThH JJIE BUTOTOBJICHHS TIpE-
napary ,,HitpodyHria™.

2.1.3.2 bpomyBaHHs.

Cunre3 2,4,6-TpudOpoMaHLIiHY

NH, NH,
Br Br

+3Br, —> + 3HBr

Br

VY nBoropiii koyi0i MicTkicTio 100 M1, criopsikeHii
MarHiTHUM TepeMillyBadyeM, KparuIMHHOK JIHKOI0 1 TpyO-
Kot J1st BiBoay HBr Ta momanbiiioro #oro morjivHaHHS,
po3unHAOTh 1,25 miu aduniHy B 40 Mi1 BoAM, IO MICTUTH
1,3 MJI KOHLIEHTPOBAHO1 XJIOPUIHOI KUCJIOTH (pOo34uH 1).
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OKpeMO pO3UMHAIOTH y 25 MJI BOAU MPH IEepeMilry-
BaHH1 4,5 T kanii 6pomiay i1 7,5 r 6pomy (po3uun 2). Pos-
YUH 2 BWINBAIOTh y KPAIUIMHHY JIIMKY 1 O KPaIIsX MPOTs-
rom 30 XBUJIMH, EHEPTIMHO MOMINITYIOUH, JOAAIOTh MOTO J0
po3unHy 1 (Temmeparypa peakiiiidoi cymimi 20-25 °C).
[licna 3akiHYeHHs peakilli 3abapBieHHS OpoMy 3HUKAE 1
Bunagae ocan 2,4,6-rpuopomanininy. Ocag GuIbTpyIOTh Ha
muml broxuepa, mpomuBaroTh 10 %-M po3urMHOM HATpIid
T1IPOKCHUTY, a MOTIM BEJIMKOI KIJbKICTIO BOJIH.

2,4,6-TpMOpPOMAHUTIH  OYHMINAIOTh KPUCTAIZAIIE 3
ertaHony (~75 mui). [nd MOBHIMIOI KpuUCTali3alil po3YuH
0x0J10/KYI0Th 10 0-5 °C. Ocan PiabTpyrOTh 1 CyIIATh.

Buxing 7 r (77% Big Teopetuunoro). T, = 119-120 °C.

2,4,6-TpuOpoMaHiIiH — 0e30apBHa KpUCTaIidyHa peyo-
BHHA, pO34YMHHA B e€dipi, XJ10podhopMi, BaXKKOPO3UYNHHA B
€TUJIOBOMY CIIUPTI, HE pO3YMHHA Y BOJI.

2.1.3.3 bpomyBaHHs.
CuHTe3 eo3uHy (TeTpadpom@ayopeciueiny)

VY konbdy Epnenmeiiepa (MicTkicTio 50 M) 10 CycCleH-
311 2 T ¢ayopecteiny B 10 Myl €TUIIOBOrO CIUPTY, MEpEMi-
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IIyIOYd Ha MarHiTHOMY IepemilryBadi, 00epexXHO Kparl-
muHHO (mpoTsirom 20-30 xBuiuH) npuOaBisitorh 1,8 M
OpoMy (BUKOPUCTOBYBATHU KpalelibHY JIHKY a00 OIOpETKY 3
KpaHoM; Tsara!ll). diayopeciiein po3uMHIETLCS, ajle 3ro0M
MOYMHAE BUMNAJIATH OCAJl MEHIII PO3YMHHOTO €03uny. Ilepe-
MIIIYBAHHSI MPUMMHSIOTH 1 PEAKIIiHY CyMIIl 3aJIUIIAI0Th
Ha 1,5-2 romunu. Hagmumox OpoMy MOKHaA HEWTpai-
3yBaTH, JJIS 4YOTO IEpeMilllyBaHHS 3HOBY BKIIIOYAIOThH 1
I0AaTh (KpalIMHHO) KOHILIEHTPOBAHUN PO3UYMH HATPIM
Tiocynbpary. Ocan eo3uHy (QUIBTPYIOTH 3a 3HHXKEHOTO
TACKY 3 BUKOPUCTAHHSAM XIMIYHOI JIHKK Ta ,,IBSIIKA”,
MPOMHUBAIOTH €TUJIOBUM CIIUPTOM 2-3 pa3u MOPLISIMU MO 3—
5 M, BOJOIO 1 CyIIaTh — CIIOYATKy Ha MOBITPI, a MOTIM Y
cymapiii 3a remnepatypu 100-110 °C.

Eo3un (2,4,5,7-teTpadbpomdiryopeciiein) — KpucTaid-
Ha pPEUYOBMHA YEPBOHOI'O KOJbOPY, PO3UMHHA B €TAHOJII,
OIITOB1 KHCJIOTI, HEpo34MHHA y Boji. [lig yac HarpiBaHHA
po3kinagaeTscs. PO3UMH €03MHY Ma€ KOBTO-POKEBUMU KO-
Jip 3 JKOBTO-3eJIeHOI0 (puryopecteHiieo. Eo3un BUKopuc-
TOBYIOTh sl (papOyBaHHS (PUIBTPYBAJIBLHOIO IManepy,
moBKY. Moske ciykuTu inagukatopom pH cepenoBuina.

Buxia cuporo miaboBOro npoayKTy OJM3bKO 3 T.

2.1.3.4 HonyBannsa. Cunres 2-iioariodeny

[ BapiaHT CUHTE3Y:

@ + |5 HeO - @—I

S S

VY kon0Oy Epnenmeriepa, BCTAHOBJICHIA Y BOJSIHINA OaH1
3 JIbOJAOM Ha MArHITHOMY I€peMillyBaui, BHOCATb 35 T
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TioeHy, noaarTb 50 M1 0€H30Jy 1 OPH MOCTIMHOMY 0XO-
JOJIPKEHH1 Ta MepeMilllyBaHH1, 10 Y€p31 BHOCSATh MPOTATOM
30 xBuwiuH 75 1 )oBToro mepkypii(Il) okcumy 1 109 r
NOAPIOHEHOr0 KpucTamiyHoro ioxy. Ilotim ocan ¢uibT-
PYIOTH Ha JiiI broxHepa, peTeabHO TpOMHUBaKOUYM MOTo Ha
¢1apTp1 OeH3070M a00 edipoM (Kpale ocajl NEepeHEeCTH y
KOJIOy, MPOBECTU €KCTparyBaHHs 2-3 pas3u, a IOTIM
npoduibTpyBatn). Opraniuti ¢a3u 00’ €IHYIOTh, IPOMUBA-
I0Th PO3YMHOM HaTpid Tiocynb(daTy, CymaTh Kajbllii
XJOPUIOM, PO3YMHHUK (OeH30i, edip) BIAraHAIOTH, a
MAaCISHUCTUW  3aJUIIOK TEPEraHsioTh 3a 3HKCHUM
THCKOM.

Buxig 50 r. Ty, = 73 °C/15 mm prt.cT.; 80 °C/20 MM
pT.CT.

II BapiaHT CUHTE3Y:

S S

Y tpuropiy kono0y mictkictio 100 M, ska criopsi-
KEHA MEXAHIYHOIO MIIIAJIKOK, 3BOPOTHUM XOJIOJIUJIbHU-
KOM 1 KparuIMHHOIO JIMKOI Ta BCTAHOBJICHA Ha BOJISHIN
0ani, BHOCATH 19 1 (0,075 momnp) ¥omy ta 20 ma (0,25
MOJIb) TIO(PEHY 1 32 YMOB CIa0KOTO HarpiBaHHs Ta edek-
TUBHOT'O TIEPEMIITyBaHHS MO KpaluiMHaM J0JaloTh 14 mu
HiTpatHOi1 kuciotu (d = 1,42), nmonepeHbO Po30aBICHOI
Bojoto (1:1). Temneparypy peaxiiitHO1 CyMillll peryJIrol0Th
Temneparypoto Oani. Ilicma momaBaHHS BChOro 00’ €My
HITPATHOT KHCJIOTH pEaKIiiHy CyMIill HarpiBaroTh III€
Oonmu3pko 30 XBUJIMH, TMOTIM OPTraHIYHUM IIAp BIAIUISIOTH,
npomuBatoTh 20 M 10 %-ro po3unHy HaTpid T1APOKCUIY 1
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MEepPEraHsoTh 3 BOASHUM NapoM. Maciono/1i0OHy pe4oBUHY
KOBTOT'O KOJIbOPY BIIJIISAIOTh, CyIIaTh MarHii cyjib@aTrom
1 IeperaHsoTh 3a 3HKEHOTO THUCKY.

Buxig 22 r. Ty = 73 °C/15 mm pt.ct.; 80 °C/20 MM
PT.CT.

2.1.3.5 ﬁouyBaHHﬂ. Cunres 4-nopandeniny

N&zSzOg
IO Wi 2 Q)OO
-2NaHSO4

VY konby Epnenmeliepa, BCTAaHOBJICHIM Ha MarHiTHOMY
nepeMiinyBadi, BHOCATH 1,5 T audeniny, noaatots 10 M
KPH>KaHO1 OIITOBOI KUCJIOTH 1, IEPEMINITYIOUM Ta HarpiBaro-
yu 10 80 °C, mocsararoTb MOBHOTO PO3UYMHEHHS AUQEHLTY,
MOTIM J10J1at0Th OJIM3bKO 2,5 M1 BOAM ([0 JIETKOTO MOMYT-
HIHHS PO3YMHY), BHOCATH 1,3 T mOApPIOHEHOr0 KpUCTaliy-
Horo uony, 1,25 r Harpiit nepokcoaucysibdpary (Na,S,0g)
Ta 1 M CCl; 1 OpueaHyrOTh 3BOPOTHUM XOJOJUIBLHUK.
Peaxiiifiny cyMmilll IHTEHCUBHO MEPEMIIIYIOTh 3a BUIIE BKa-
3aHOI TeMIIEpaTypu 3 TOAWHM (JI0 TOBHOTO BUKOPHUCTAHHS
Hoay) 1 MicCas 3HUKHEHHS 3a0apBiieHHsA a0Jar0Th 30 M
BOJIA, OCaJl (PUILTPYIOTh, PETEIBHO MPOMUBAIOTH BOJOKO 1
cymars. MommudeHin, mo MICTHUTbCS B Ocaigi, MOXKHA
neperHatu 3a 3HUKEHOTO TUCKY (T, = 118—125 °C/0,05
MM PT. CT.), aJie Kpalle ekcrparyBatu 6eHzosiom abo CCly.
PO34MHHMK BIATaHSIOTH, 4 CYXUH 3aJIMIIOK JIBa Pa3u IMepe-
KPUCTATI30BYIOTh 13 METAHOTY.

Buxig 1,7r. T, =112 °C.
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2.1.3.6 Cunre3 TpuogAMeTaAHY

I, + NaOH 2 HOJ + NaJ

JloH H\ J\
OH + H;C—I(IT—CH3—> 3H20+J;C—I(I:—CH3
joH H O J 0

—

J—C+C—CH; + NaO[H ——> CI;H + NaO—C—CH,
J 0 o)

CymapHe piBHSIHHS:

9 J,; NaOH

CH,—C—CH, ——> CI,H

VY ckaaaky mictkicTio 150 mi momimarTh 4 r Kajii
Hoauay, JOAMBAaKOTh 7,5 MJI IUCTUIHLOBAHOI BOJM M ITICHS
PO3UYMHEHHS COJII 10JIat0Th 2 T Hoay. Jlo oaepkaHoro pos-
YUHY J0Aar0Th 17,5 M BOAM, a MOTIM y pEakiliiHy Macy
BBOJATH 5 MJI allETOHY 1, MEPEMIIIYIOYH, 110 KpaIuisix JoAa-
I0Th 3 KparinHHO1 Jiiku 10 %-i po3unH HATpid T1IPOK-
CUJy JI0 3HUKHEHHS YE€PBOHYBATOTO 3a0apBJICHHS PO3UM-
Hy (mpubmmso 4,5 mi). Homodopm, sKuil Hpu IbOMY
BUNAJA€ Y BUIJISI dKOBTOTO KPUCTAIIYHOIO OCady, YEpeE3
30 xBWIMH QUIBTPYIOTh Yyepe3 Jiky broxHepa, nmpoMuBa-
I0OTh HEBEJIMKOIO KIJIBKICTIO BOJM M BUCYIIYIOTh Ha MOBITPI.

Buxin 61ussko 0,93 1 (90 % Big teop.). T, = 119 °C.
Tputionmeran (MiomodopM) — TBEpAAa KPUCTAIIYHOIO
pPEUOBHHA 3>KOBTOTO KOJBOPY 13 CHEHU(DIYHUM 3amaxoM.
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Po3uuHs€TBCS B €TWJIOBOMY CIHPTIi, AleTUsIoBoMy edipi,
xjopodopmi. Y BoJi MPAKTUYHO HE PO3UMHSETHCSA Ta HE
MeperaHseThCs 3 BOJSIHOW naporo. [1ix yac ogHovacHoi aii
CBITJIa Ta JYTy IIBUAKO T1IPOII3YETHCA, TOMY CJIJI YHUKA-
TH CHJIbHOOCHOBHOTO CEPEIOBHIIA Y MPOIIEC] CUHTERY.

2.1.4 HirpyBaHHs

HitpyBanHsi — peakilis 3aminieHHs atoMa l'iaporeny
OpPraHiyHO1 CIOJYKH HITPOTPYMOIO:

R—H + NO,* — > RN

[HOA1 HiTpOrpyna MOKHA BBECTH B CKJIaJ OpPraHiyHOIi
CIIOJIYKH IIJISIXOM 3aMIIIEHHS aTOMIB TaJIOT€HY, CyJb(]o-
Ipymnu, KapOOKCWJIBHOI TPYNH TOIIO, a TaKOX MIISAXOM
INpUEIHAHHS BIAMOBIAHOIO peareHTy 3a MiICLiEM ITOJBiM-
HOT'O 3B’SI3Ky HEHACUYEHO1 COJIyKU. Peakiiiss HITpyBaHHS —
MPaKTUYHO HEOOOPOTHA peaKilisl.

JIist mpsiMoro BBEJEHHS HITPOTPYIM B OCTOB oOpra-
HIYHMX CHOJIYK Hal4yacTille 3aCTOCOBYIOTh HACTYIHI CIIO-
JyKH a00 1X CyMIIIII:

1) HiTpaTHa KHCJIOTa Pi3HOI KOHUEHTpaIii (SK mpa-
BwiIo, Ha 50 % OuIbIe HIXK CTEXIOMETPUYHA KUIBKICTBH);
HaOUIBIIT KOHIICHTPOBAaHA HiTpaTHa Kuciota (p=1,52) npu
temiepatypi 15° mictuth 61136K0 99,67 % HNOs;. HiTpart-
Ha KHUCJI0Ta Oyporo KoJIbOpy, IO JUMHUThH, MICTUTh PO3YH-
HEH1 OKcu M a3oTty (10 12% 1 Buiie);

2) HITpylOUa CyMill — CyMIII KOHIIEHTPOBAHUX HIT-
paTHOi 1 CyJb(aTHOI KUCIIOTH y BigHOIIEHH] 1 : 1;

128



3) HITpaTH JY>XHUX METaIIB y MPUCYTHOCTI Cyibdar-
HOI KMCJIOTH;

4) HITpaTU METAIIB Y MPUCYTHOCTI OLTOBOTO aHT1JIPH-
JTy 1 OLITOBOI KHCJIOTH;

5) HiTpaTHA KHUCJIOTa ad0O CyMIIll HITPATHOI 1 CyJb(dat-
HO1 KHMCJIOT 3 OLITOBUM aHTIJIPUJOM a00 KPHKAHOKO OIITO-
BOIO KUCJIOTOIO;

6) edipu Ta ecTepu HITPATHOI KHUCIOTH — OpraHidyHI
HITPATH;

7) HiTpuTHA KHUCI0Ta 1 NyOy.

MOXIUBICTh NPOXOJKECHHSI PEaKkilii HITpYBaHHS Opra-
HIYHUX CIIOJYK, TOOTO 3amiHu ['igporeny Ha rpymy NO,,
3QJICKUTh BiJ OYJIOBM OpraHidyHoi croiayku. Hacudeni
CHOJIYKH HITPYIOTBCS Ba)KO, aje Mg HHUX Po3poOJieHa
peakuist KonoBanoBa — HiTpyBaHHs B mapoBid (a3zi. Haii-
OLIBII JIETKO 3aMilTy€eThes ['11poreH, o CToiTh y TPETUH-
Horo aroma KapOoHy, aje BiIOM1 TaKO>X BHUIIQJIKU HITPY-
BaHHS METWJICHOBUX rpyn. HeHacuueHl CHONYKH JIETKO
BCTYIAIOTh y PEAKI[iI0 MPUETHAHHS 3 HITPATHOK KHUCIIO-
TOI0, YTBOPIOKOYM HITPOIOXIJIHI. Peakiiisi HITpyBaHHS apo-
MATHUYHUX CIOJYK OIPOXOJUTH BIAHOCHO JIETKO 1 € OJIHIEIO 3
HaWBAXXJIMBIIIKMX peakiliii opraHiyHoi ximii. ['eTrepouukiiy-
H1 (rerepoapoMaTHyHl) CHOJYKH TaKOX HITPYIOThCS JI0-
CUTb JIETKO.

BruiuB temmeparypu. HiTpyBanHs — peakiisi €K30-
TepMivHa, sIKa MPOXOJUTh 3 BUAUICHHSM TEIJIOTH OJIU3BKO
150 KJ[>x/MoJib Ha KOXHY HITPOTPYIy, TOMY OJHIEIO 13
HaWBAXJIMBIIIMX YMOB YCHIIIHOTO MPOXOKEHHS PEAKIIIT €
JOTPUMaHHS TEMIIEpAaTypHOro pexumy. HemoTpumanhs
ONTUMAJILHOT TEMIEpaTypu MPUBOAUTL a00 0 €HEPTiiiHO-
ro OKUCHEHHS, a00 3MIHIOE XapaKTep 3aMIlICHHS, CTYIIHb
HITpYBaHHS TOIIIO.

129



TakoX BaXJIMBUM € ITIOBIJIbHE JI0JIaBaHHS HITPATHOI
KHCJIOTHU a00 HITPYIOUOi CyMillli (KpareabHO) 0 peUOBUHHU,
0XO0JIO/IKeHHS i mepeMillyBaHHS PEaKIIMHOT CyMIIIII.

Micue BBeleHHSI HITPOIPynd B apOMATHYHE
(rerepoapoMaTu4He) AApo. BBeACHHS HITPOrpymnu 10 apo-
MAaTUYHOI0/TETEPOAPOMATUYHOTO SJIpa 3arajioM, 3a PiaKic-
HUMM BUHSITKaMH, Y3TOJI)KYETHCS 3 MPABUIIOM 3aMiIlICHHS.

[3 3aminieHuX OEH30/1y HAWJIETIe HITPYIOThCS T1JIPOK-
CHJIBHI 1 aMIHOIIOXI1JIHi; BIZTHOCHO JIETKO HITPYIOThCS Ta-
KOX aJIKiJI- 1 rajJioreH3amiiieHi. ApoMaTU4H1 CIOJIYKH HiT-
PYIOTBCSI KOHIIEHTPOBAHOIO a30THOIO KHCJIOTOIO, MPOTE BO-
Ja, 110 YTBOPIOETHCS B PE3YJIbTaTl peaKiiii, po30aBJse Kuc-
JOTYy, IO CIpUSE MNPOTIKAHHIO IOOIYHUX PEaKI[lid OKHC-
HEHHs. 3a OpaBUJiaMHM OpI€HTAallli, HITpOrpyna BCTYyMae B
OpTO- 1 Mapa-noyjoKEHHA. 3HAYHO Ba)KU€ HITPYIOTHCS HIT-
POCIIONIYKH, CYJb(GOKUCIOTH 1 KapOOHOBI KHCIIOTH apoMa-
TAYHOTO PsAy. SIK mpaBumio, y MuX BHUIAIKaX HITpOrpymna
BCTynae B MeTa-nojiokeHHs. [lorpibHO MaTtu Ha yBasi, 110
CIIBBIJTHOIIEHHS 130MEPiB — MPOJYKTIB PEaAKIlli BEIHUKOIO
MIPOIO 3aJI€KUTh Bl YMOB IIPOBEICHHA PEaKIlli Ta HITPYIO-
yoro areHty. I1i yac HITpyBaHHS JETKOOKHUCIIIOBAaHUX CITO-
nayk (peHomiB, aMiHiB, albJETiIB TOIO) NOTPIOHO BXKUBa-
TH 3ano0DKHMX 3aXOJIB — MPOBOJUTU 3aXUCT HaWMMEHII
CTAOUTbHUX TPYII TOIIIO.

BruiuB HiTpyrouoro arenry. Ilig yac HITpyBaHHS HIT-
pPaTHOIO KHCJIOTOIO CJIiJ] BUXOIUTH 13 TOTO, IO KOHIICH-
Tpalis KUCJIOTH BIAIrpa€ ICTOTHY pojb. SIK MpaBuio, 4um
MEHIIIE BMICT BOAM Y KHUCJIOTI, TUM CEJIEKTUBHIIIE MPOXO-
JIUTh HITPYBAaHHS 1 TUM MEHIIE M€ OKHCHEHHS CIOJYK.
Hannumok (mo 50 %) HiTpaTHOI KHUCIOTH MaiKe MpaBUIIO
HITpyBaHHs. JJisi HITpYBaHHS allkaHIB 3aCTOCOBYIOTh PO3-
OaBJeHYy KHCJIOTY; 3a BHCOKOi TeMmIepaTypu IpPOXOISiTh
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IIPOILIECH, TOB’sA3aHl 3 BUAIICHHSAM OKCHIIB a30Ty, 5Kl 1 €
CIPaBXHIMU HITPYHOUMMHU areHTtamu. Jlisi a30THOI KUCJIOTH
3QJICKUTh BIJI TEMIEpaTypu — 3HWKEHHS TeMIlepaTypH
peaKiiii 3Ha4yHO 3MEHIIy€e OKMCHIOBAJIbHI Iporiecu. JIjis HiT-
PYBaHHS apOMaTHYHHMX CIIOJYK HAWJacTiIlle BUKOPHCTOBY-
I0Th KOHIIEHTPOBAHY HITPATHY KHUCIJIOTY. AKTHBOBaHi apo-
MaTU4H1 CMOJYyKH ((heHOoJIM, aMIHM TOII0) MO>KHA HITPY-
BaTH 3a JIOTIOMOTOI0 PO30aBJIEHOI HITPATHOI KUCIIOTH.

3 METOI YHUKHEHHs p0o30aBjeHHSI HITPATHOI KMCJIOTH i
MOB’A3aHOT0 3 MM MOOIYHUX MPOILIECIB, YaCTO HITpPATHY
KUCJIOTY 3aCTOCOBYIOTh 1ii CyMIllll 3 pPEYOBUHAMH, IO
3B’S13y10Th BOAY (Cysib(aTHA KUCIOTA, OLTOBUN aHT1IPUI).
Cywmim HiTpaTHOI 1 CyJab(aTHOI KHUCIOT («HITpylo4a Cy-
MIIID») — CTBOPIOE I YMOBH ISl 301IBIIIEHHS KOHIICHT-
paii ifona nHitponis (NO,"):

HNO3 + 2H2804 = 1‘13()Jr + I\I()z+ 2 HSO4- .

Hirpyouy cymim roryroTh IUISIXOM 3MIIIYBaHHS
KOHIIGHTPOBaHOI HiTpaTtHOi kucioru (p = 1,4+1,5) 3
KOHIIeHTpoBaHOIO (p = 1,84) abo auMiA40I0 CyJb(haTHOIO
KUCIO0TOW. sl HITpYBaHHSA HITPATHY KHUCIOTY OEpPyTh B
KUTBKOCTI1, OJM3bKINA JO TEOPETUYHOTO (HAJIUIIOK OJIM3bKO
5%). HiTpyBaHHs1 HiTpaTamMu JY;KHMX MeTaJdiB (Hailyac-
TIIIE BUKOPUCTOBYIOTh Kajlid HITpaT Ta HATPiM HITpaT) y
MPUCYTHOCTI CyJIb()aTHOT KUCJIOTHU 3aCTOCOBYIOTh Y BUIIA/I-
KaX, KOJIM HaBiTh HITPYyIOYa CyMIIII J1€ HE JOCUTh €(DEKTUB-
HO. ETepu Ta ecrepu HITPATHOI KMCJIOTH JO3BOJISIOTH
MPOBOJAUTH PEAKI[IIO HITPYBAHHS B OPTaHIYHOMY CEPEIOBU-
uri. [1ig yac Takoro HITpyBaHHS HIMPOKO BUKOPHUCTOBYIOTh
anKUIHITpaTA (METHJ, €THJI, aMil TOIIO), amleTwiI- 1
OCH3OITHITpAaTU [JII CEJICKTHBHOIO OTPUMAaHHS IOXIJTHUX
apOMaTUYHUX 1 TETEPOLMKIIYHUX CHOJYK, 3 BHXOJIaMHU
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OnMu3bkUMH 110 TeopeTuuHux. lazomomiOHuii N,y
BUKOPUCTOBYIOTH IiJI 4Yac HITpyBaHHs mNapadiHiB, apoma-
TAYHUX (OCH3011y, TOJIYOJy) 1 TETEPOUMKIIYHUX CIOTYK
(Hampukiad, NIPpUAUHY, XIHOJIHY) SIK B IPUCYTHOCTI
cyab(paTHOI KMCIOTH TaK 1, HEPIAKO, 0e3 Hei.

2.1.4.1 Cunres S-nitpopypdypoagianerary

O
@_c </ HNO;, (CH;C0),0 O @—c ii)CHOCH3
H

O OCOCH;

Y Tpuropay konby mictkicTio 250 M 13 30BHINIHIM
OXOJIOJIPKCHHSIM, SIKa Ma€ MEXaHIYHY MIIIAIKy, KparuIMHHY
JIAKY 1 TEPMOMETP 3 JOBrOI0 HIKKOIO (BCTAHOBJICHUM TakK,
00 peecTpyBaTH TeMIlepaTypy OIS JIHA KOJOH), ITOMIIIa-
1I0Th 36 MJI OLITOBOTO AHTIAPUAY 1, BUTPUMYIOYM TEMIIE-
patypy Bcepeauni konou Omu3pko 0 °C, momaroth 5,1 T
(3,6 MJ1) KOHLIEHTPOBAHOI HiTpaTHOI KUCI0TH (p = 1,42) Ta
0,33 © KOHUEHTPOBAHOI Cip4yaHOi KUCJIOTU. J[0 CTBOpEHOI
HITPYIOYOI CyMIllll KPAlJIMHHO (BUTPUMYIOUH TEMIIEPATYpPy
He Bumie 10 °C npotsrom 15-20 xBwinH) aonawth 4,8 T
cBDKOOUHIIEHOTO Qypdyposty, Aal0Th MiAHATUCH TEMIIEpa-
Typl g0 15-18°C 1 mpu mux ymoBax peakuiiiHy CyMII 3e-
JIEHYBaTOTO KOJIbOPY BUTPUMYIOTH 1ie 1,5 ToAuHU, MOTIM
o0epekHO mpuianBaroTh 30 M OXOJOMKEHOI BOAU Tak,
o0 cymii He HarpiBajack Buie 10 °C. 36epiratoun oxo-
JOMKEHHSI, 10 CBITJIO-TIOMapaH4Y€BOi €MYJIbCli, IHTEHCUB-
HO mepeMimyuu, goaawTs 6,0 Ma 20 %-ro po3uuHy HaT-
piii pocdary, He nomyckarouu posirpisy Buiie 50-55 °C.
[lepeminryBaHHs peakiiiHOI CyMmill 3 0X0JIOKeHHIM (10—
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15 °C) nponoBxyroTh 01m3bk0 1 roguau. Hitpodypdypo:-
JialeTar, Mo BHUIUISETBCA Yy BUIVISAII CBITJIO-KOPUYHEBUX
KPUCTaIB, BIIAUIAIOTh (UIBTPYBAHHSIM, MPOMHUBAIOTH
BOJIOIO Ta CYyIIaTh.

Buxig cuporo mNpoaAyKTy, SKAH Ma€ TEMIIepaTypy
torieHHa 87—-89 °C, omuzpko 60—70 %. Ilepexpucraniza-
il MPOJYKTY 31 CIHUPTY JA€ 3JIETKA KOBTYBAaTl KPUCTAJH 3
TemnepaTypoto TomieHHs 91-92 °C .

2.1.4.2 Cunre3 3-HiTpOOCH3ANBACTINY

@ //O KNO3, H2804 //()
C. - C.
H H

O,N

Y KpyTJIOJIOHHY KOJ0Y MICTKICTIO 250 MJI, CIOpSIIKEHY
KpanejbHOI JIIMKOK, MEXaHIYHOK MIMIAJIKOK Ta 30BHIIII-
HIM OXOJIOJPKCHHSM MOMIIIalTh 45 T Kaliil HITpaTy, 10]a-
10Th 130 r cyJb(paTHOI KUCIOTH 1, MIATPUMYIOUYH TeMIIepa-
Typy Ha piBHI 25-35 °C, nonaroTh npoTsiroM 4 roguH 43 T
CBIXKOOUHIIIEHOTO O€H3anbjeriay, BUTpuMytoTh 0,5—1 ro-
JMHY, BUJIMBAIOThH INpU nepeMimryBaHHi B 0,5 1 X010aHOI
BOJM 1 3QJIMIIAIOTH JJisi (OpMyBaHHS Ocaay Ha JIEKIJIbKa
roauH. Kpucraniuauii npoaykT GuUIbTpyrOTh Ha Jiiil brox-
HEpa, BUKOPHUCTOBYIOYM CKJIOTKAaHUHY, ITPOMHUBAIOTH BO-
JI010 1, MICJISI BUCYUTYBaHHS, MEPEKPUCTATIZ0BYIOTh 13 OCH-
3011y .

Buxig 35-37r. T ;= 54-56 °C.
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2.1.5. Peakuil aJIKUIyBaHHA U alIWJIIOBAHHSA

Peakuis ®pineas—Kpadrca—I'ycraBcona — ogna 13
HAWBAXKJIMBIIIUX PpEAKI[ apoOMaTUYHUX 1 TeTepoapoMa-
TUYHUX BYTJIEBOJHIB. LI peakiisi enekTpodiibHOro 3ami-
IIIEHHS TIPOTIKAa€e y MPUCYTHOCTI 0e3BoaHOTO0 amroMiHik(IIT)
XJopuay abo IHIIOTO KaTali3aTopy — KUCJIOTH JIbroica Mix
raJioreHajikaHaMu a00 TaJIOr€HAHTIIpUIaMU KUCIOT (abo
IHIIMMHA MNOXIJHUMHU KHCJIOT — aHTIApUJaMH, HITpUJIaMH,
aMiJlaMH, €cTe€paMH) 3 apoOMaTUYHHUMH abdo0 TeTepoapo-
MAaTHYHUMHU CIIOJIYKaMHu SIK 3aMiIlleHHsS OJHOI0 13 aTOMIB
BOJIHIO apeHa/reTepoapeHa ajakiuIbHOI ab0 alMJIbHOIO
IPYyIIOIO:

AI'—H + R—Cl __kucnora Hblo'ica_) AI'—R + HCI :

Ar-H + R-COQ-(C] fuemoratloioica - Ay CO-R + HCI.

[lepia peakiiis 3aCTOCOBY€ETbCSI TOJIOBHUM YMHOM JIJIS
OTPUMAaHHS AIKIJI3aMIIIEHUX apOMAaTUYHUX BYIJIEBOJIHIB, A
Ipyra — € OAHUM 13 FOJOBHUX METOJIIB OTPMMaHHS apoMa-
TUYHUX KETOHIB, a TaKOX SK OJHA 13 CTaaill OTpUMaHHS
MOHO3aMIIIEHUX aJKUIApEHIB Ta aJKUIFETapeHIB 1 Mae
IMPOKE 3aCTOCYBAHHS.

Peaxkuiro ®pigens—Kpadrca—I'ycraBcona Haiuac-
TIIlI€ MPOBOJSITH y npucyTHocTi amromiHii(IIl) xmopuny,
ajyie 1HOJIl 3aCTOCOBYIOTH 1 IHIII KaTadi3aTopH, sIKl MOXKHA
pO3TallyBaTH B Pl 13 3HUKECHHSIM 1X aKTUBHOCTI:

A1C13 > F€C13 > SHC14 > BF3 > Zl’lClz.
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Hesxi kucnoru (HF, H,SO,4, H3PO, Tomio), anriapuau
(P,Os, SO3), comt (Mg(ClOy),, Cu,Cl, Tol10) TaKOXK HOPOsB-
JSIIOTh KaTaJITUYHY aKTHUBHICTh B PEAKIISIX aJKLTyBaHHS
a00 anuiaroBaHHA. AKTHBHICTh IIMX KaTalli3aTopiB 3alie-
UTb B1Jl IPUPOJIM AJKUIYIOYOro areHty. Bijgomo, Hanpuk-
najn, mo cyybdarHa 1 pocharHa KUCIOTH JOCUTh CHEPIiii-
HO KaTaTi3yIOTh peakilii ajJKITyBaHHS ajlKEeHaMHu Ta CIUp-
TaMd 1 Mai)Ke HENPUUHATHI IS peakiil ajakiTyBaHHS
raJOreHNOX1JHUMHU. TakuM 4YHWHOM, IIBHAKICTH peakilii
aJKUTyBaHHS a00 alWIOBaHHS y pa3l NOTpeOM MOKHA
peryJroBaTH, 3aCTOCOBYIOUM 3aMICTh aJIOMIHIM XJOPHIY
MEHII aKTUBHHMH KaTali3aTop.

["anorenzamiiieni amiaTUYHUX CIOJYK YK€ JIETKO
KOHJICHCYIOThCS 3 apeHaMu y NpucyTHocTl amtoMiHii(II)
xjopuay. Ilpu npoMy MIBHAKICTH peakiliii 3aJICKUTh Bijl
OpUPOAU TAIOreHy 1 3MeHmyeTbes y psagr F>C1>Br>l.
Takox HEOOXIIHO 3BaKaTu Ha T€, MIBUAKICTh PEaKIIi
BU3HAYAE TAKOX 1 MPUPOJIa AJKIJIBHOTO 3JIMINKY (IIBU-
KICTh peakii 3MeHinyerbest 'y psaay R;C > R;CH > RCHy>
> CH,).

HeoOxigHo 3BakaTw 1 Ha Te, IIIO BBEJECHA aJKLJIbHA
rpyla aKkTUBY€ apeH/TeTapeH 1 TOMY Mij Yac aJKUTyBaHHS,
Hanpukiaa, OEH301y, 3BUYAWHO, YTBOPIOETHCS CYyMIII
MOHO-, aAM- 1 MoJi3aMillleHUuX YHACIIJIOK MEHIIO]
IIBUJIKOCTI peakKilii ajJkiIyBaHHS caMoro O€H30J1y B IOpIB-
HSIHH1 31 IBUAKICTIO PEAKIlli ajJKUTyBaHHS aJlKUIOCH30.1Y,
[0 YTBOPHUBCS 1 BXXE€ MNPUCYTHIN Yy PEAKIIAHIA CyMIIIII.
MakcumanbHa KUIBKICTh aJKUTBHUX paguKaliB, IKy MOXHA
BBECTH B OCH30JIBHE SJIPO, 3aJCKUTh Bl iX BEIUYMHU 1
OynoBu. Bci atomu BOJHIO y MOJIEKYJl O€H30Jy MOXKHA
3aMIHUTH METUJIbHUMM, E€TWIBHHUMU a00 NpONUIbHUMU
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pagukanaMu. I3ompomiabHUN pajuKadl MOXKE 3aMIHUTH
TIIBKM YOTHPU aTOMHM BOJHIO B siApi, a TPETUHHUH 130-
OyTUJIbHUW — TUIbKM He Oulbie pABoX. Ilpu nbomy
MOJIOKEHHSI paJuKaliB, BBEACHUX B OCH30JbHE SO,
3QJICKUTh BIJI YMOB pe€akilii 1 NpUPOIU KaTaiizaTopa.
[ToniOHMIT BIIMB KaTajli3aTopa Ha HampsM 3aMiICHHS
BIAMIYEHUM 1 JJIS peakiiid OTPpUMaHHS JIAJKUIMOX1THUX
Hadraminy. I[lig BIUIMBOM XJOPUCTOIO QJIIOMIHIIO MOXKE
B1I0OYBaTHUCS HE TUIBKM MPUETHAHHS, aJie 1 BIJAIMICTUJICHHS
AIKUJIBHOTO pajuKaly BlJ apoMaTWU4HOro snapa. Bimomo,
HaIPUKJIIAJ, 110 MPU HArplBaHHI CyMIIIIl KCUJIOIY 1 O€H30/1y
y TMPUCYTHOCTI XJIOPUCTOTO AaJIOMIHIIO YTBOPIOETHCS
TOnyoJ. Jlesska 3BOPOTHICTh peakilii ajdKuTyBaHHS MPUBO-
JUThH JI0 BIAMICTUICHHS JIKUJIBHUX PAaJUKAIIIB, IO € OJHIEI0
3 MPUYUH YTBOPEHHSI CyMIIIl MPOAYKTIB 3 PI3HUM CTYyIIe-
HEM aJKUTyBaHHS IIJI 4Yac MPOBEICHHA peakiiii dpiaensi—
Kpadtca. OxkpiM TOro, IOCHIPKEHHS MOKAa3ylOTh, 110 i
yac KOHAEHCAIlll apeHIB 3 MEPBUHHUMH TaJ0TCHANIKIIaAMU,
0 MalOTh HEPO3TAYXEHUM JaHItor 13 atomiB KapOony
(TpH 1 OLIbIIIE), MOKYTh YTBOPIOBATUCS TAKOX 1 MOXIJIHI 3
po3Tany>XeHUM O14HHUM JjaHIoroM. OcoOJMBO Take CTae
MOXKJITMBUM 32 BUCOKHX TEMIIEpaTyp, KOJIU Yy IPUCYTHOCTI
amoMiHiU(IIT) xmopuay Moske BiIOyBaTHCS HE TIJILKU TIEepe-
IpYIyBaHHS, aj€ 1 po3puB KapOOHOBOIrO JAHIIOra ajKuIy.
AJIKUTYBaHHS JIEIIO BaK4e, HIK 151 OCH30J1y, MPOTIKA€E JJIs
rajoreH3amilieHux OeH30iy, B TOW 4Yac sK (eHoau i
JKIJIAPOMATHUYHI €TePU AIKIITYIOThCSI JJOCUTH JIETKO.
OCKIIbKY Ay’Ke 0arato OpraHiuyHuX CIOJIYK PearyroTh
3 amoMiHIA(II]) xmopumom Ta 1HIIMMU KaTajdi3aTOpaMH,
[0 BUKOPUCTOBYIOThCA Isi cuHTe3y Dpinens—Kpadrcea,
BUOIp PO3YMHHMKA IS III€T peakilii J0CUTh OOMEKEHUH.
Sk pO3YMHHMKHU TIEPEBAXXHO 3aCTOCOBYIOTh HAJJIMIIIOK Ca-
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MOi apOMAaTHUYHOI CIOJIYKH, NEeTpOoJeHUN edip, a TaKoxX
CS, 1 HiITpOOEH3011.

Cama KOHJAEHCAIll apeHy 3 AJIKLIYIOIIUM areHTOM, SIK
MPaBUJIO, € €K30TEPMIYHOIO PEAKIIIEI0, TOMY IHTPEIIEHTH
peaxiiii HeoOXiJHO BBOAUTH MOCTYIIOBO, MaJUMH ITOPIIisi-
MU. SIKIII0O HE OTOBOPEHO 1HAKIIIE, TO 3BUYAWHO, TPOBOISI-
YU 1[I0 PEaKIllio, aIKUIYIOUIMA areHT MO KparuisiM J10]1a-
I0Th JI0 CyMilll (CyCleH3il) apoMaTUYHO1 CMOJIYKH, KaTa-
JizaTopa 1 pO3UMHHHUKA.

Bubip kartamizatopa 1 MOro KUIbKOCTI 3aJIeKUTh BIJI
KOHKPETHUX YMOB — aKTUBHOCTI 000X KOMIIOHEHTIB PEakK-
mii. Akmo BukopuctoByeThest amoMiHIU(III) xmopua, To
HEOOX1JTHO BpPaxOBYBaTU HMOr0 CHJIbHY TIIPOCKOIIYHICTb.
3BuyaiiHo, kinbkicTh antoMiHiA(IIl) xnopuay, BUKopucTa-
HOT'O JIJISI KOHJEHCaIlll 0€H30J1y 3 raJIor€HJIKaHAMU, KOJIH-
BaeTbcs y Mexkax 0,1-0,5 monst Ha 1 Mosb rajoreHankina.

3a3BUYail peakilii0 PO3MOYHMHAIOTH 3a KIMHATHOI
TeMmIepaTypl abo HaBITh 13 ACIKUM OXOJOKCHHHSIM, a
MICIISI JOAaBaHHS BCi€T HEOOX1THOI KUIBKOCT1 aJKITyIOU0ro
areHTa peaklliiHy CyMilll HarpiBalOTh Ha BOJAHIA OaHI
npoTsiroM 15-30 XBUIMH 1Jis 3aBEPIUICHHS PEaKIlii, TOTIM
peakiiiiiHy Macy OXOJIOJDKYIOTh 1 TiIpOJi3yl0Th, BHWJIH-
BalOYM B CyMIII JbOAY 1 COJSIHOI KUCIOTH. baxxaHo pos-
KJIAJIaHHA TPOBOJUTH BIpa3y K MICISA 3aKIHYECHHS peak-
11, OCKUIbKH TpUBaJIa MpUCyTHICTh amoMiH1i(I1T) xmopu-
1y B pEAKLINHIN CyMiIlll crpuse nepediry mooiyHux peak-
I1H.

CuHTe3 KeTOHIB LUIAXOM alllJIFOBaHHSA apOMaTUYHHUX
crioiyk 3a metojgoM Opinens—Kpadrca mae 3HauHO Kparili
BUXOJH, HI)K CHHTE3 aJKiI0EH30/1B. 3aCTOCYBaHHS IIbOT'O
METOJly JiJIi OTPUMAaHHS KETOHIB 3HAYHO IIMPIIE, HIK IS
OTpUMaHHS aJK1JI0eH30M1B. /[ peakiili anuiroBaHHs B1JI-
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CYTHE TOJIIAMMIIOBAHHS, TOMY IO PEaKIls aIliIrOBaHHS
MPUHIIMIIOBO BIJPI3HSAETHCA BiJ aJIKUIIOBAaHHS TaJIOTCH-
aJIKaHaMM XapaKTEPOM 1 MICIIEM B3a€MO/I11 KaTaji3aTopa i3
alWJIFOI0OYMM areHTOM, KUIBKICTIO KaTaji3aTopa MoTpiOHO-
ro JUIS peakilii Ta BIUIMBOM BBEJCHUX allMJIIB HA MOKJIH-
BICTh HACTYIHUX CTajli amwitoBaHHsA. Lle ToMy, 110 BBe-
J€HHS B MOJIEKYJY alliJIbHOI T'PYNH IAaCHUBYE apeH s
MOJAJIBIITNX PeaKiiii eaeKTpoPiIbHOTO 3aMillleHHs, 3aBIs-
KM [IbOMY MpPH KOHJCHCAIlli apeHIB 3 XJOpaHTiApUIaMHU
KHMCJIOT, aHT1IpUaaMUd KUCIOT a00 1HIIUMHU allWJIIOI0YUMU
areHTaMu YTBOPIOIOTHCS OJIHOPIIHI  TMPOJYKTH  peakiiii
3, SIK TIPABUJIO, XOPOIIIUM BHUXOJ0M. A1nioro4a epeKThB-
HICTb MOX1AHUX KapOOHOBUX KHUCIIOT 3MIHIOETHCS B PAIY:

R—COCI1 > (RCO),0 > R-CN > R—-COOR > R—-COOH.

BaxyinBo, 110 Ha MPOTUBAry AaJlKIIbHUM pajyKaiam
aliJId B YMOBAX peakxilii He 3a3Hal0Th neperpynyBadb. o
TOT'O XK YCl XJIOPAHTIIAPUIA HEHACHUUYCHUX 1 apOMaTHYHUX
KUCJIOT JIy’K€ JIETKO KOHAEHCYIOTHCS 3 apOMaTHYHUMH
CIIOJIyKaMu 1 1€ JI03BOJISIE IIIMPOKO BUKOPUCTOBYBATH
peakiito Opinens—Kpadrca a1 CHUHTE3y KETOHIB Pi3HOI
OyI0BH.

JIist anvuiroBaHHsT HalyacTille BUKOPUCTOBYETHCS XJIO-
pun amoMiHio. Kinskictes amominiid(IIl) xmopuny, HeoO-
X1AHOTO JUIsl PEaKIlil 3 Yy4acTH XJIOPAHTIIPUJIIB KUCIOT 13
apeHaMH, 3Ha4HO OUIbIIE, HIK y BHUMAAKY IPOBEIACHHS
peakiii ankulyBaHHA. [IpuynMHOIO LBOTO € YTBOPEHHS
KoMIUIeKCHOI crionyku A1C1; 3 XJOpaHT1IpyuIoM KUCIOTH
B €KBIMOJICKYJISIPHOMY  CITIBB1HOIIICHHI.

Skmo a1 KOHACHcAIli BUKOPHUCTOBYETHCS aHTIAPHUT
KHUCJIOTH, TO HEOOXiJHA e OUIbIIAa KUILKICTH aJIlOMI-
Hi(I1T) xmopuay, Tak sIK KETOH, IO YTBOPIOETHCS B pe-
3yJIbTATl peakilii, 3B’ s3y€ oauH eKkBiBajeHT amtomiHii(III)
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XJIOpUY, OJTHOYACHO OIITOBA KUCJIOTA, II0 YTBOPIOETHCA,
TaKOXX pearye 3 iHIIUM €KBIBAJICHTOM KaTajiizaTopa. Yci
apeHu 1 TeTapeHu, CXWIbHI J10 KOHAEHCAIIlT 3 aJKUTyIOUUMHU
areHTaMu, pearyroTh TaKOXK 3 XJIOPAHTIJIPUJIaMU 1 aHT1JIpU-
naMu KUcJIoT. @EHOM pearyoTh 3 XJIOPaHT1IpyIaMu KHC-
JOT, YTBOPIOWOYM CKJIajHl edipu, K1 MiJ €0 aatoMi-
Hii(IIT) xmopuay 3a3HaroTh TmeperpynyBaHHa Dpica, pe-
3yJbTaTOM SIKOTO € OKCUKeTOHHU. Ilig 4Jac anumtoBaHHSA
MOHOAQJIKIJI- 1 MOHOTaJOTeHNOXIAHUX OeH307y Ta edipiB
¢eHoy amwibHa Tpyma, IK IpaBuiio, 3aminiae ['iaporeH y
napa—tonoxeHHl. Ciij 3a3HaYUTH, 110 YaCTO YTBOPIOETH-
Csl CyMIIII OPTO- 1 Mapa-130MepiB, aje BIACYTHI METa-130Me-
pu. Hadranin gae aBa i30MEepHMX KETOHHM 1 1X BHXIJ
3JICKUTh BI1J] YMOB NPOBEJCHHS peakilli — pO3YMHHUKA,
KaTajaizaTopa 1 TEMIEPaATypPHOTO PEXKUMY.

Cnoci0 mpoBeASHHS peaklilii alluIl0BaHHSI B OCHOBHOMY
HE BIJIpIZHIEThCS Bl ankumroBaHHA. KoHaeHcalris apoma-
TUYHUX CIIOJIYK 13 alMJIIOIOYMMU areHTaMH TaKOX € peak-
€0 €K30TEPMIYHOI 1 TOMY XJOPAHTIPUJ ab0 aHTIIPHU
KUCJIOTH HEOOXIJIHO JI0/IaBaTH /10 CyMillll apeHy/TeTapeny 1
KaTaji3aTopa MOCTYIOBO, MO Kparuisax. ITicias 3akiHUYeHHS
JIOJaBaHHS allWJIFOIOYOr0 areHTa peakuiiiHy CyMill Harpi-
BalOTh Ha BOJsAHIN OaHl MpoTaroM 1-3 roguH (10 OPUIIH-
HEHHSI BUJIUICHHS XJIOPOBOJIHIO). Y TOHM K€ 4ac HEPIIKO
TpUBaJI€ HarpiBaHHs (4O NMPUIMHEHHS BUIIJICHHS XJIOPO-
BOJIHIO) YaCTO HEraTMBHO BIUJIMBA€E Ha BHUXIJ KETOHY —
1AyTh TOOIYHI peakiii aluIOBaHHS 1 YTBOPIOIOTHCA
BHCOKOKUILIAYI CMOJIONOAIOHI MPOIYKTH.

OcobnuBuii Bunagok peakiii Dpinens—Kpadprca —
peakuiss I'atrrepmana—Koxa, ska Ja€e MOXIMBICTh
0e3nocepe/lHbO BBECTU aJbJCTIIHY TPynmy B OCEH30JbHE
Apo, moJsisirae 'y B3aemoli cymimn kapooH(Il) oxcuay 1
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XJIOPOBOAHIO 3 apOMATUYHHUMHM BYTJICBOJHSIMHU y TPHUCYT-
HocTtl amoMiHIA(IIT) xmopuay 1 kynpym(Il) xmopuay. Mox-
JYMBO, B YMOBax peakiiii MmijJ KaTaJIITHYHUM BILUIMBOM Cu',
YTBOPIOETHCSI HECTIMKUM TajlOr€HAHTIPI] —XJIOPUCTUI
dopmun, sikuit y npucytHocTi anmoMiHid(IIl) xmopuay koH-
JIEHCY€EeThCs 3 apeHoM 3a peakiiero Dpinens—Kpadrea. s
peakilis Mae MpPaKTUYHE 3aCTOCYBaHHS IEpII 3a BCE JIs
OTpUMaHHS IOMOJIOTIB OeH3abaeriay. Peakiiis moxe mpo-
BOJIUTHUCS 0€3 po3urMHMKa a00 B CepeJOBHUII HITPOOCH30Iy
(MoTpiOHO 3BaXKaTH HA 3MIHY Opi€HTAlll 3aMIIICHHS).
dopmumtoBanHA 3a ['arepmanom-KoxoMm 3BHYAHO MPOBO-
JTh TaKUM YUHOM: 4Yepe3 CyMIIl BYTJIEBOJHIO, alOMi-
H1(IIT) xmopuay 1 kynpym(l) XJopuay NpoTITroM JeKib-
kox rojauH nponyckatoth cyxuid HCI 1 CO. Ilix yac peak-
il HEOOX1JTHO EHEPTiHO MEepPEeMINIyBaTH PEAKIIHHY CYy-
Milil, I[00 30UIBIINTH MOBEPXHIO (Ta Yac) KOHTAKTY PiAKOI
1 razonoaioHo1 a3. TemnepaTypy peakiiiiHOi CyMil IiJI-
TpuMyr0Th B Mexax 35—40 °C. Ilicnsa 3akiHUeHHS peakii
CyMIIll BWJIMBAIOTh Ha JiA g Tigpoizy amtomiHii(111)
XJIOpUY, TICIS YOr0 HAWIINIIE BIJITHATH aJbACTLA 3
BO/JIIHOIO MapOIo.

[HIITUM OCOOIMBUM BHUIIQJIKOM € PEaKIlis MeperpyyBaH-
Hs O-anuiaiB (EHOJIB 1T KaTaJITUYHUM BIUTMBOM aJTFOMI-
Hik(IIl) xnopuny — neperpynyBands @pica. [Homl sk kaTa-
mizaTtop 3amicth amoMiHA(IIl) xymopumy 3acTOCOBYHOTH
FeCl;, SnCly a6o BF;. [lnga oTrpumaHHS apoMaTHUYHHUX
I'IPOKCUKETOHIB TieperpymyBanHs @pica 3araqom Habara-
TO 3pyuHille, HDK Oe3nocepens peakuis Dpiaens—
Kpadrca 3 penonamu. [Ipu nbomy, He3BaKaIOUM Ha T€, 1110
obuaBa 130MepH (OPTO- 1 Mapa-) YTBOPIOKTHCI OJHOYACHO,
iX CIIBBIAHOIIEHHS 3aJIC)KUTh, 1 TEPII 3a BCE, BIJ TEM-
nepaTypu, MOTIM BiJ KUIBKOCTI 3aCTOCOBAHOIO aJIFOMi-
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i (I1T) xmopuay, Bix Oy10BH CaMOro €CTepy, a TaAKOX BiJl
NPUPOIN pO3YMHHMKA. BioMO, 1110 MiABUIIICHHS TeMIlepa-
TypH COpPUSE TIEPErPYIMYBaHHIO B OPTO-TIOJIOKEHHS 1, HaB-
MaKy, 32 HU3BKIA TeMmepaTypl YTBOPIOEThCA IMEPEBAXKHO
napa-izomep. SIK pO3UMHHHUKH IS I1€1 peakilli HaiuacTi-
i€ BUKOPUCTOBYIOTh HITPOOEH30JI, XJIOPOEH30J, 1HKOJIH
TETpaxJIOpMETaH TOI[O0. MOXJIUBE MPOBEICHHS IMEperpy-
MyBaHHA 1 0€3 pO3YMHHUKA — 0€3M0CEPEHBO HArpiBarOun
ectep 3 amomiHii(Ill) xmopumom. g meperpymyBaHHS
3QJIEKHO BlJ TPUPOJU €CTEPY 3aCTOCOBYIOTH aJFOMi-
H1K(IIT) x70pua B KibKOCTI 1—2 MOJIst O BIIHOIIEHHIO J0
ecTepy, ajl€ HalyacTillle BUTPUMYIOTb MOJISIPHE CITiB-
BigHomieHHs 1:1. Jlerkicts, 3 ko ecTtepu (HEHOIB IMiaaa-
I0ThCS MeperpynyBaHHio ®dpica, B 3HAUHIN Mipi 3aJ€KUThH
BiJl MPUPOAN KUCJIOTHOTO 3aJHUIIKY, @ TAKOXK BiJl MPUPOIU
3aMICHHUKIB Ta iX MOJIOKEHHS B SIJIpI.

2.1.5.1 Cunre3 2-aneTOTIEHOHY

/\—\/ Mg(ClOg4),
/ \ + (CH3CO)20 —CH3COOH > @COCH3

S

Y  KpymoJoHHY KoJa0y  wmicTkicTio 250  wmu,
CHIOPSIKEHY 3BOPOTHUM XOJOAWIBHUKOM, MOMIIIAIOTh 42
r (0,5 monp) Tiodeny, 61,2 r (57 mia, 0,6 MOJIb) OIITOBOTO
aurigpuny 1 2,23 (0,01 mMomp) aHTIApOHY 1 pEakIiiHy
cymimn HarpiBairoTh 3a Temmeparypu 99-100 °C (BousHa
O0ans) npotsirom 25-30 xBunuH. PeakuiiiHy cyMill BHJIH-
BatoTh y 300 M BoaM 1 MiCaS TIAPONIZY HAIUIIKY
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aQHT1IPUAY BiAAUISIOTh OPTaHIYHUN I1ap Bl BOJHOIO, SIKHI
MICIISE 1IbOTO JIBIYl €KCTParyrTh OeH30i10M. beH30bHU
€KCTPaKT MPOMHUBAIOTh PO3YMHOM HATPIM T1IPOreHKapOo-
HaTy 1 Bojor. OpraniyHi ¢a3u 00’ €IHYIOTh, CyIlIaTh 3HE-
BOJIHEHUM HATpii CyJb(aToM, MOTIM PO3UMHHUK BiJTaHs-
I0Th, a 3aJMIIOK MEPETaHSIOTh 32 3HUKEHUM THUCKOM, 30U-
parouu pu LHbOoMY (PaKIliio 2-all€TOTIEHOHY.
Buxig 50 . Ty, =209-212 °C.

2.1.5.2 Cunre3 2-rigpoxkcuaneTo(peHoHy
neperpynyBaHHsim enijianerary 3a ®@picom

2.1.5.2.1 AunsiroBanisa geHosry
Cunre3 peniianerary

OH  (CH,C0),0 O-COCHj

CH5COONa
T
-CH;COOH

Y  KpyrjaogoHHY OJHOTOPJAY KOJOYy, CHOPSIKEHY
MEXaHIYHOI MIMIAJIKOK 1 3BOPOTHUM XOJIOJUIBLHUKOM,
noMimatots 28,2 1 (0,3 mons) dpenony, 33,7 r (0,33 mous)
OL[TOBOTO aHriapuay 1 15-20 r 3HEeBOAHEHOrO HATpill alle-
Tary. PeakiiiiHy cyMiml 3a iHTEHCUBHOT'O II€pEMIIIyBaHHS
00€pEe’KHO TOBUILHO HArpiBalOTh 10 KHWIIIHHS, KHUI STAThH
npotaroMm 20-30 XBWJIMH, MOTIM OXOJIOJKYIOTh, BUJINBA-
I0Th Ha Jiij1 200 y 0,5 1 BOJU 1 NPOTITOM 2-X TOJIMH HEpeEMi-
mytoTh. Opra”iqyHui map BiAAUISAIOTh, 10JIal0Th O HbOTO
50 mi GeH30i1y 1 IPOBOMASTH MO0 3HEBOAHEHHS (LIUISIXOM
BIITOHKM HA POTOPHOMY BHUIIApIOBayl a3e€0TpPONy OEH30JI—
BoJ1a). Jlo 3anumky goxaroTh 30-50 mi OeH30iy, CylIaTh
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roro 3HeBojHeHMM MarHid(Il) cyaedarom abo Hatpiii
cysbparoM. Po3unH npoayKTy peakiiii IepeHoCcATh y nepe-
TIHHY KOJOY, BIATAHSIOTH OEH30JI, a 3aJIUIIOK (DPAKIIIOHY-
I0Th 32 3HUKEHOT'O TUCKY.

Buxig oYHIIEHOro IIIJIbOBOIO MPOAYKTY CKJIaJa€e

omm3pko 36-38 1. T = 195,5 °C.

2.1.5.2.2 Cunre3 2-rigpokcuaneropeHony

OH
O-COCH; OH O \
AICI; N-CTCHs |
> -
//C\

0” “CHs,

Y Tpuropay konly MictkicTio 500 M, CHOpSIKEHY
MEXaHIYHOI0 MIIIAJIKOK 3 TIIIEPUHOBUM 3aTBOPOM, TEp-
MOMETPOM 1 3BOPOTHHUM XOJOJAUJIBHUKOM 3 BIJIBITHOIO
TPYOKOIO ISl MOTJIMHAHHSA XJIOPOBOJIHIO, IO BUAUISETHCS Y
poIieci peakiiii, MOMIIIAITh OYUIICHUH 1 BUCYIIEHUN (e-
Hijanerar (1 MoJib), 10Jal0Th MPU MOMIPHOMY HEPEMIIITY-
BaHHI Ta OXOJIOJPKEHH1 HEBEJIMKUMM MOPIIAMHU (110 5—7 T)
oe3poanoro amomiHii(IIl) xnopuny (2 mons). Ilicns nona-
BaHHS BChOI'O KaTajl3aTOpy peakliiiHy CyMill yCTaHOB-
JIOI0Th Ha MacisiHy OaHIo 1 TeMrepaTypy MOBUIBLHO I1JIHI-
MaroTh (IIBUAKICTh BH3HAYa€ I1HTCHCHUBHICTh BHUILICHHS
HCI) no 175 °C 1 3a mi€i Temnepatypu BUTPUMYIOTh OJIN3b-
ko 2—2,5 roaud — g0 3akiHdeHHs BuaiiaeHHs HCI (ab6o 3a
temnepatypu He Buie 120 °C npotsarom 5 roaus). ITicms
OXOJIOJPKEHHSI PEAKILINHY CYMIII T1APOJI3YIOTh HIISAXOM
JTO0JaBaHHSI XOJIOJHOI BOJM 1 XJIOPUJHOI KHCIJIOTH, YTBO-
peHuil 2-riipoKcuaneToeHOH BIATAHAIOTh 3 MEPErpiTUM
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BOJISTHUM IMapoM. Macjo BiAAUISIOTh Ha JUIMIIBHIHN JIHII, 13
BOJIM OCH30JI0M €KCTPAryoTh LILOBUNA MPOAYKT, OpraHiy-
H1 (ha3u 00’ €AHYIOTh, CYIIaTh, PO3YMHHUK BIATAHSIOTH HA
POTOPHOMY BHIIapIOBayi, a 2-TiIAPOKCHANETOPEHOH — Yy
BaKyyMI.

Buxin 3040 %. T =96 °C/10 MM pT. CT.

2.1.5.2.3 AnnjoBaHdga aMiHIiB

AueraHijig (BapiaHT A)

0
@NHZ + CH3COOH . @H%
“H,0

CH;

VY KpyrioJloHHY KOJ0y MICTKICTIO 250 MJI, CIIOPSIKEHY
Hacaakow [ina-Crapka 3 XOJOAUIBHUKOM 1 TEPMOMETP-
pomM, momimawTs 9,5 r (0,1 Moins) aHIIIHY, EPETrHAHOTO
HaJ LUHKOBUM nwioMm, 15 r (6musbko 15-16 ma, 0,25
MOJIs) JIbOASIHOI OIITOBOI KMCIOTH 1 AoAarTh 0,05 r 1uH-
koBoro mwmiry. KonOy HarpiBaroTh Ha a30ecTOBIM CiTIl i1
MNOBUIBHO BIATOHATH CYMIII OLITOBOI KHUCIOTH 3 BOJAOIKO 3i
MIBUJKICTIO OJIWM3BKO 5 MJI Ha roauHy. Temmeparypa B
napax moBuHHa Oytu He Bume 105 °C. Yepes 1,5-2
rOJIMHU HarpiBaHHS MOCWUJIIOIOTH, IMIJIHIMAIOUX TeMIIepaTy-
py B mapax Big 105 °C no 115 °C, 1 BiaranstoTh HaJJIUIIOK
OLITOBOI KHUCJIOTU. Y KOJIOl 3aJUINacThCd alleTaHUIa —
OBTa piauHa (M1l Yac OXOJIOJKCHHSI TEMHIE), SIKy, HE
JOMyCKAaloUM KpHUCTali3allii, BUWIMBAIOTh 3 IEepeMillyBaH-
HSIM B XIMIYHY CKJISIHKY 3 20-30 r TOBUY€HOTO Jiboy Ta 50—
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100 mn xononHoi Boau. BoaHuit po3yuH JACKAHTYIOTH 13
ocajay, ocaJl MPOMHUBAIOTh XOJIOJTHOIO BOJIOI0, PUIBTPYIOTh
Ha il broxHepa, nepekpucTani3oByIOTh 13 MIHIMAaJIbHOI
kiibkocTl Boau (0sm3bko 300—350 mu1) 3 BUKOPHCTAHHSIM
aKTUBOBAHOTO BYTULIA, B TapsAdyoMy CTaHl (PLIbTPYIOThH
yepe3 ckiaaayactuid GuibTp Ha Jiiii 3 miairpisoM. Ouuie-
HUAW IIJIbOBUH MPOAYKT (ITPYIOTh, MPOMHUBAIOTH XOJIOJI-
HOIO BOJIOIO, CYIIIaTh Ha MOBITPI.

Buxing aneranimigy 36 r (80% Biag TEOPETUYHOTO);
T, =114 °C.

Aueraniiia (Bapiant b)

0
H
NH, + (CH3C0),0 -
@ 2 (OHCORD e Coon @NJ{

CH,

Y mitpoBy ckisHKy g0 500 mu Boau JOJNMBAKOTH 8,5
MJI KOHIICHTPOBAHOI XJIOPUIHOI KUCJIOTH 1, IEPEMIITYIOUH
IOJAI0Th CBILKOIIEpETHAHMN HaJ IIMHKOBUM ITMJIOM aH1IiH
(12,5 mn). Y pasi yTBopeHHs 3a0apBICHOr0 PO3YMHY J10/1a-
I0Th OJM3BKO 2 T aKTMBOBAHOI'O BYTULISA, MNEPEMIIIYIOThH
npoTsroM 5 XBWIMH 1 QuibTpytoTh. [Ipo3opuii 6e3kosip-
HUii po3uuH HarpiBarote g0 50 °C, momaroTh 10 HBOIO
OLITOBUM aHT1JIPU/I, IEPEMINIYIOTh 10 TOBHOI'O MOTr0 po34u-
HEHHS, MICJIS 4YOro J0 PEeakiiiHOl CyMIIll HeraHo J0ja-
I0Th PO34uH 15 1 HaTpii aneraty B 50 M BOJIU, PETEIIHHO
MEepeMIITyIOTh Ta 0X0JIOJIKYIOTh JIbOJIOM.

Kpucranu aneraniniay QiasTpyroTh Ha Jiii broxHepa,
MIPOMHUBAIOTh HEBEJIUKOIO KUIBKICTIO X0J0J1HOI Boju (0 —
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5 °C), cymarh cmo4yaTky Mix apKyiiamu (ijabTPyBaJbHOTO
nariepy, a moTiM y CyIiapiii.

Buxig npoaykry 10-11 r. T, = 115 °C. Aueraninin
(N-denutaneramia, N-anerwiaHiniH, (eHLIaMIJ OITOBOI
KHCJIOTH) — 0e30apBHA KpUCTAIiYHA PEUYOBHHA, PO3UYNHHA B
OpraHIYHMX PO3YMHHHUKAX, BAXXHO PO3UYMHHA B XOJIOJIHIM
BOJII.

N-Anerui-napa-aHizManH

H O
CH;0 NH, + —CH;0 N+«
104 )-NH, + CH,;COOH P -

Cywmim 15 1 (0,125 monb) napa-anizuauny i 15 r (0,25
MOJIb) JIbOJSHOI OIITOBOI KHUCJIOTH KHIT ATSATH B KPYIJIO-
JTOHHIM K0J101 MicTKicTIO 100MII, CIIOPSIPKEHOT 3BOPOTHUM
XOJIOMWIBHUKOM mpoTsiroMm 4-5 roaud. Ilicns oxomon-
KYBAHHS PEAKIINHY CyMIIl BUJIWBAIOTh 3 1HTCHCUBHUM
nepemimyBadHsiM B 200 r cywilil TOHKO MOJPIOHEHOTO
IOy 1 XOJIOAHOI Boau. Haamuimok onroBoi KHCIOTH
HEUTPai3ylTh BOJHUM PO3YMHOM coau abo ayry. Cupuii
HUIBOBUMA MPOAYKT (PIIbTPYIOTh Ha Il broxHepa 1
NEePEeKPUCTANII30BYIOTh 13 BOJIM, JOJABIIM aKTUBOBAHE
BYTLJLJIS.

Buxin N-anerun-mapa-anizuguaa 12 v (70% Bixg
TeoperuyHoro). T,; = 137-138 °C.
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2.1.6 ®opmMisIlOBaAHHSA

@opMiUIIOBAHHSI — pEAKIlist YTBOPEHHS aJIbJACTIAIB
IUIIXOM BEJICHHS B MaTE€PUHCBKY MOJIEKYNTy (POpMIIbHOI
rpynu —CHO. Bume po3rimsagaBcss OKpEeMUN BHITAIOK
peaxiiii anuiItoBaHHg — MeTo I 'arepmana—Koxa, skuii Mae
3HAYH1 OOMEKEHHSI:

CHs—H + HCI + CO A4 CH,—CHO + HCI.

Bigomuii 11e psijg METOIB, IO JO3BOJISIOTH OTPUMATH
apoMaTu4Hl ab00 reTepoIMKIIYHI anbjaeriim — Meroj I'at-
TepMaHa (QOpMITIOBaHHS apeHIB 3a JOMOMOIOI CYMIIIll
HCN 1 HCI B npucytnocti ZnCl, a6o cymimn Zn(CN), Ta
HCIl), wmeron Peitmepa—TimMana (CHHTE3 apOMaTUYHUX
TPOKCUAIBACTIIIB B3aEMOIIEI0 (PEHOIIB 3 XJIopodopmoM
y MPUCYTHOCTI JIYTy 4Ye€pe3 YTBOPEHHS IUXJIOPOKApOCHY
:CClI,, saxuii Bene cebe sk enexktpodur), meron Binbc-
Maiiepa—Xaaka (CMHTE3 apOMaTUYHHUX aJIbACTI/IIB, BUXOIs-
Yy 13 aKTUBOBaHUX apeHiB, N,N-auMmetundopmamiay ado
N-metundopmaniniay ta xiaopokcuay dochopy — POCI;)
Ta 1HIII.

OcTtaHHIl METOJ JJOCUThH IIIUPOKO BUKOPUCTOBYETHCS Y
BUXIJJTHOMY BapiaHTi K METOJ (POpMITIOBaHHS aKTHBOBA-
HUX apEHIB Ta reTEPOAPEHIB:

(CH3)2N—C6H4—H + (CH3)2NCHO +POC13 —
— (CH3)2N—C6H4—CH:N+(CH3)2 Cl

(CH3)2N—C6H4—CH:N+(CH3)2 Cl_ + HzO —
—>(CH3)2N—C6H4—CH:O + HN(CH3)2 + HCI.
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2.1.6.1. Cunre3 1-(4-popmindenin)-3,5-
AU eHIITIPa30JIiHy

(CH;3)N-CHO; POCI,4 N\N

CHO

Y Tpuropiay kosnOy, CHOPSDKEHY — MIMIAJKOIO,
TEPMOMETPOM Ta KpaneabHOK JIMKOI, MOMIIIATh 58 MII
nuMeTuadopmaMiay, H100aBISIOTh MpU nepeMilryBaHHl 60
Mmi cBikoneperdsaHoro POCI;, 0x0n0ky0Th 10 KIMHATHO1
TeMreparypu. B 1HIIy, aHaJOTrIYHO CHOPSAKEHY KOJOY,
BHOCATH 59,6 T (0,2 mons) 1,3,5-tpudenin-2-nipazofiny i
100 M qumeTundopmamiy, NEPEMINIYIOTH 1 10 CYCHEH3I11
MO0 KparuisiM JI0Jal0Th MOINEPEIHHO MPUTOTOBICHUN KOMII-
nexkc auMmetuindopmaminy — POCI; (3 Takor MIBUAKICTIO,
00 TeMmneparypa peakiiiHOi Macu He IMiHUMAaIach BUIIC
60 °C). IlepemilryBaHHs MPOJIOBXKYIOTh MPOTITOM HE MEH-
me 4-5 roauH, MpU BOMY €K30TE€PMIYHA PEaKIlisd 3aKiH-
YyETHCS 1 TEMIEpaTypa peakiiiHOl CyMillll 3HHXYETHCS J10
KIMHATHOI, MMICJISl YOT0 PEaKIiiHy CyMilll HEBETUKUMU MOP-
LISIMU TIEPEHOCATh Yy 5 J1 BOJU, MEPEMIIITYIOUH JI0 TIEPETBO-
PEHHS CMOJIONOAI0HOT Macu B JPIOHOKPUCTAIIYHUNA Ocaj,.
OneprxaHuit MPOaYKT QUIBTPYIOTH, IPOMHUBAIOTH BOJIOIO 10
HEWUTpaJbHOI peakxilii MPOMUBHUX BOJI, MOTIM MEPEHOCSTH Y
CKJIIHKY 3 | J1 BOJM 1 CYCNEH3110 KHUIT SITSATh MPOTSATOM TO-
nuHU. OXO0JIOKEHY CYCIIeH3110 (PIIbTPYIHOTh, CUPUN MHpPO-
AYKT JUJI OYUCTKU KUI SATATHh y KOJ01 31 3BOPOTHUM XOJIO-
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TUIbHUKOM 3 450 MJI eTaHOoJTy, OXOJIOJIKYIOTh, (PIIbTpY-
I0Th, IPOMUBAIOTH €TAHOJIOM 1 CyIIaTh.

Buxig 55,4 r (85 %) CBITI0-KOBTHUX TOJIKOHOMAIOHHUX
kpuctamiB 3 T ;= 121-122 °C. ®nayopecueHIs — A yaxe =
415 HM (TOIYON).

2.1.6.2 Cunre3 9-popMmitanTpaneny

1 sapiaum

O\ _H

(CH;3),NCHO
-

VY KpyrioJOHHY TPUTOPIY KOJOY, CHOPSIXKEHY MeXa-
HIYHOIO MIIIAIKOK, KPaIelbHOK JIMKOK 1 TEPMOMETPOM
noMimarts 10 mn aumetrwidopmamiay, Opu HepeMimny-
BaHHI 1 30BHIIIHLOMY OXOJIOJIKEHHI BOJOKO JIOJIAI0OTh TIO
kpamwsiM 9,5 ma gochop(V) okcuxiiopuny Tak, mod TeM-
neparypa peaktuBy Binbcmaiiepa Oyina y mexax 25-30 °C,
noTiM goxaroThk 10 r antpaneny, 10 ma cyxoro OeH30Iy,
3aMIHIOIOTh KpamneybHy JIHKY Ha 3BOPOTHUHN XOJIOJUIIbHUK,
3aXUIIEHUN XJIOPKAIBILIEBOIO TPYOKOIO, 1 PEAKIINHY CyMIill
HarpiBarloTh 3 MEPEMIIIYBAHHAM MPOTITOM 1-1 TOJAMHU Ha
0ani 3a temmneparypu 95-100 “C. OxonomKeHy CyMIIll BH-
JUBAIOTh y po3uuH Hatpid anerary (140-150 ry 250 mn
BOJIM), TMEPEMIMIYIOTh UISI TPUCKOPEHHS  PO3KJIady
dbochop(V) okcuxnopuay 1 BIATaHSAIOTH 3 BOJSHUM MapoM
oen3oi. KpuctaniyHuil TeXHIYHUNA TPOAYKT (DUIBTPYIOTH 1

MEePEeKPUCTANII30BYIOTh 13 OLITOBOT KMCIOTH.
Buxig 10,5r. T,,=104 °C.
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2 eapianm

CH; 0\\ _H
C6H5NCHO

D —

Y KpyriiofoHHY TPUTOPJY KOJIOY, CIIOPSIKEHY MeXa-
HIYHOIO MIIIAJIKOI0, KpaneJbHOKW JIMKOK 1 TEPMOMETPOM,
noMimarots 32 ma (32 r 0,26 mons) N-metuwidopmani-
iy, OpU TEpPEMIIIyBaHHI 1 30BHINIHBOMY OXOJO/KEHHI
BOJIOIO MO KpamisaMm aojarth 21 mu (35 r, 0,23 mouns)
bocdop(V) okcuxyiopuay Tak, o0 Temrneparypa peakTUuBy
Binscmaiiepa Oyna y mexax 25-30 °C, 3HIMalOTh Kparielib-
HY JIHUKY, 1ojaiTh 20 Ma o-guxiaopoensony 1 22,5 r (0,13
MOJIsI) OYMIIEHOTO aHTpalleHy, J0JIaTKOBO KOJIOYy cropsii-
KYIOTh 3BOPOTHUM XOJOJWJIBHUKOM, 3aXUILICHUM XJIOP-
KaJIBIIEBOI0 TPYOKOIO, 1 peakiliiHy CyMilll HarpiBaroTh 3
nepeMiilyBaHHsAM npotaromM 20-25 xBwinH Ha OaHl 110
temnepatypu 95 — 100 °C. 3a BkazaHOi TeMnepaTypu peak-
IMHY CyMIIIl HArpiBalOTh 1IE OPOTIroM | roAMHU, OXOJI0A-
KYIOTh 1 TIIpONi3yl0Th po3unHoM 140 r HaTpidt anerar
Tpurigpary y 250 ma xononHoi Boau. Big cymimi gopco-
BaHO, 32 MAaKCUMAJIbHO KOPOTHUH Yac, BIATaHSIIOTh PO3YMH-
HUK (0-AUXJIOPOEH30J1) Ta 3HAYHY KIIbKICTh N-METHJIaHI-
ainy. Ilicas oXomomKEHHS Maciio KPHUCTATI3YEThCS, MOTO
pETENBHO MOJIPIOHIOI0Th, TPOMUBAIOTH PO30ABICHOIO XJIO-
PUHOIO KUCJIOTOIO JIJIsi BUJIAJICHHSI 3IMIIKIB N-MeTHIIaH1-
J1HY 1 TOOIYHOTO MPOAYKTY — M-METHJIAMIHOOCH3AJIbICTIAY
(YTBOPIOETHCS B YMOBAX MPOBEICHHS peakiiii npu aii ¢oc-
bop(V) okcuxnopuay Ha N-metwiadopMaHUTIiA), CyiaTh 1
NEPEKPUCTATIZ0BYIOTh 13 KPUXKAHOI OIITOBOT KUCJIOTH.

Buxig 20r. T ,= 104,5 °C.
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2.1.7 CyabpyBanus

Cynb(yBaHHSIM 3BUYAHO HA3WBAIOTh 3aMIIICHHS B
OpraHiuHii croaymi aroMa [iaporeHy CyJb(porpyrnoro
(—SO;0H).

Pearentu cyjbyBaHHA:

1. CynpdaTHa KHCIOTa KOHIIEHTPOBAHA.

2. Xnopcyabdonopas kuciaora HOSO,Cl ta cyasdypun
xyaopuny SO,Cl,. PeareHtu € XJ10paHriipujiaMu CyJiib-
(datHOi KHUCIOTH. TakoX BUKOPHUCTOBYIOTH CyMIII
cynppyp(IV) okcuay 3 xnopom (1 Mo SO, 1 1 moib
Cl).

3. Cynbdyp(VI) okcua ta MOro po3yumHU, HANPUKIAT, Y
xjopodopmi, 1,2-guxsioperaHi, y piIKOMY CyJib-
byp(IV) okcuni, y cynabdaTHidi KUCIOTI (OJIEyM), Y
JIOKCaH1, y MpUAUHI TOIIIO.

HaiiOu1b1i1 M’ IKUM areHToM CyJb(yBaHHs € cylibhaTHa
KUCJIOTa. Y 3B’SI3Ky 3 THUM, 110 pEaKiisi CyJb(yBaHHS PiB-
HOBaXXHA 1 B 3aJ€KHOCTI BiJl 3MIHHM KOHIIEHTpAIlli MOXE
OyTu 1npsima abo oOepHeHa (HAIpUKJIIAd, JJIS peakilli CyJib-
¢yBaHHs O€H30Jly B TemmepaTrypHomy iHTepBami 100—
200° piBHOBarm HacTa€ IIpU 3HWKEHHI KOHIICHTpalll
MIOYaTKOBOI Cynb(aTHOI KUCIOTH A0 75 %, TOMYy sl TI0-
JIMIIEHHS BUXOAY NMPOAYKTIB peakiii YacTo 3acTo-
COBYETHCSl HAJJIMIIIOK peareHTy cyJjb(yBaHHA. [HOMI HaB-
MaKu, KOJIM TaKUi HaJJIMIIOK HeOaKaHUM, BOJY, 11O BUI-
JSE€TbCSA 'y PE3YJbTATI pEakilii, BUIAIAIOTH Y BHUIJIAII
azeoTpomny.

bigplll €HepriMHIIIMM areHTOM € XJIopCyiab(poHOBa
KHCJIOTA. XJI0pCYIb(POHOBA KUCIOTA, HAPUKIAT, 3HAYHO
Jermie  pearye 3 ajkaHaMH, IO MICTSITh PO3TATYKEH1
JAHIIOTH, HDK 3 aJKaHaMU HOPMaJIbHOI OyJOBH, 1 TOMY
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el ePexT 3aCTOCOBYEThCS JUIsi  PO3AUICHHS  CyMIIIEH
130MEpHUX BYTJIEBOJIHIB.

Haiiou1p11 eHepriiHUM areHTOM CyJib()yBaHHS € CYJib-
dyp(VI) okcuna, ane 3acToCyBaHHS MOTO 4YAacTO YCKIJIaj-
HIOETHCSI YTBOPEHHSIM IMOOIYHMX MPOJYKTIB peakilii (Cyib-
(OoHIB, MPOAYKTIB OKHUCIEHHS, AaJKUICYJIb(paTiB TOIIO).
YTBOpeHHS NOOIYHMX MPOAYKTIB MOXXHA 3MEHIIUTH,
3aCTOCOBYIOUM pO3urHH SOs.

Oneym 13 BMicToM 5—20% SO;5 3acTOCOBY€ETHCS IS
peakiiii cynb(yBaHHA, 10 MPOTIKAIOTh NPU TeMIEpaTypi
0—50 °C.

Oco0suBocTi cyabdyBanns. [ apomaTuyHUX
CIIOJIYK XapaKTepHa I1X CXWJBHICTh 10 peakiiil cyiabdy-
BaHHS. OCOOJIMBO JIETKO CYJb(PYIOTh aHTpaleH 1 (eHaH-
TPEH, TpyIHile — HaTaliH, a OEH30J BIAHOCHO Hal-
OuIbII CTIMKIMUKA 10 cyJbdyBaHHA. JIETKICTh Cyab(yBaH-
HS TIOXIJIHUX apOMaTUYHUX BYIJICBOJHIB 3aJCKUTh BIJI
xapakTepy ix 3actynmHukiB. CylbhyBaHHIO CIPHUSE HasB-
HICTh HYKJICO(DIBHUX 3aCTYyIHUKIB (3aMiCHUKIB [-ro poay)
B SIpi, IO TOTO X 1X MOXHa pO3TAllyBaTH y TMOPSIKY
3MEHIIIEHHS 1X MO3UTUBHOTO BILIMBY:

OH>OR >NH, > NHCOR >R ,

ne R — ankumu. Ane cynb(dyBaHHS CIONYK, 110 MICTSTh
enekTpouabHl  3acTynHUKU (3amicHuku II-ro  pony)
MPOTIKAE 3HAYHO BaXKYeE:

NO, > SO;H > CO > COOH > Hal,
ne Hal — ramoren.

benzon cynbdyerbes pozunHOoM SO; B cynbhyp(ID)
OKCH/JI1, aMIHU HaMKpaiiie Cyab(yIThCS METOJA0M 3alliKaH-
HS CyJb(aTiB aMiHiB, PEHOJIM pearyroTh JIETKO 3 CyJbdar-
HOIO Kuciotorw 3a temnepatrypu 90-150 °C. Ilig wyac
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cyiab(pyBaHHS OEH30Jy 1 MOT0 MOXITHHX XJIOPCYJIh(HOHO-
BOIO KHUCJIOTOIO, B3ATOIO B €KBIMOJICKYJISIPHOMY BiJHOIIICH-
Hl, OTPUMYIOTh MOHOCYJIb()OKUCITOTU. ApOMAaTHUYHI CIIOJTY-
KM 3 BEJIMKUMU OIYHUMU AIKIJIbBHUMU TpyIlaMu ad0 ajIKOK-
CUrpynaMu Micis cyiab(PyBaHHS MarOTh IIMPOKE BUKOPHC-
TaHHs B sikocTi [TAP.

Hadranin 1 Horo moxijiHi 4acTo BUKOPUCTOBYIOTh JIJISI
CUHTE3y BUXIJHUX MPOIYKTIB CHUHTE3y OapBHUKIB. Ham-
psAM peakili cyiab(PyBaHHS HaQTAIIHY 3aJI€KUTh BlJl TEM-
neparypd 1 TPUBAJIOCTI MOpOBEACHHS peakii. Tak, y
pe3ynbpTati cynbyBanHs 100%-H0I0 CynbdaTHOI KHC-
70TOM0 3a Temrneparypu Bij 0 10 60° oTpuMarOTh BUKIIIOY-
HO o-130Mep, B ToM wyac sk 3a Temmeparypu 100° i
TpuBaiocTi peakuli 1444 rogun oTtpumyroTs [-130Mmep, 3
BUXOJI0M 98 %.

['eTeponukiIlyHI CONYKHA TUNY (DypaHy, Oipoiry, 1H-
noay 1 TiodeHy miJ €0 CHUJIBbHHUX KOHIIGHTPOBAHUX
KUCJIOT YTBOPIOIOTH CMOJHM, TOMY JUIi HUX PO3pO0JIEHO
B3aEMOJII0 B OCOOJMBUX YMOBax — CyJb(yBaHHA
KOMILJIEKCOM TipuauH — SO3

ITin yac cynb(dyBaHHS HEHACUUYEHUX CIIOIYK B 3aJI€K-
HOCTI B1JI YMOB HPOTIKaHHS PEAKI[i MOXIUBO PUETHAHHS
cyiab(orpynu 3a moABIHUM 3B’SI3KOM, a TaKOX MOKJIMBE
BJIaCHE CyJb(yBaHHS — 3aMillleHHs aTtoMy [iaporeHy y
onHoro 13 aromiB KapOoHy, 110 yTBOpIOE MOJBIHHUIA
3B’ SA30K.

Benuke 3HaueHHs M1 4ac cyiab(yBaHHS Ma€ TeMIIe-
parypa peakxiii (4acTo 3MIHIOETHCS HANpsiM CyJb(yBaH-
Hs), HasBHICTh KaTaji3atopiB (cynb(daTiB HaTpiro, (epy-
MY, MEPKYPIIO, KaJMII0, AIFOMiHII0, O1CMYTYy, KpEMHE3EMY
TOIIO), XapaKTEeP PO3UMHHHUKIB.
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2.1.7.1 Cunre3 2—HaPTaAJTIHCYIb(OKUCIOTH
SOsH
H,SO,
—>
Tio

Y tpuropmiii koyi01 MicTkicTio 100 M1, ciopsiKeH1i
MEXaHIYHOK MIIIAJIKOK, KpamelbHOK JIHKOI, TEPMO-
METPOM Ta 30BHIIIHIM MHIAIrpIBOM (MacisiHa abo MicoYHa
Oanst) mnaBysaTh 10 T HadTaNiHY, TOBOJATH TEMIIEPATYPY
no 160 °C 1 mpotsirom 10—15 XBUIMH A0MAIOTh KparuisiMH
8,5-9 MJ1 KOHLIEHTPOBAHOI CyiIb(PaTHOI KUCIOTU. Peakiriii-
HY CyMIIll BUTPUMYIOTh 3a BKa3aHOI TEMIIEpaTypu S5 XBHU-
JUH 1 O00EpEeKHO BWJIMBAIOTH y XOJOoAHY Boxy (15 mui).
[Ticns ¢popMyBaHHS ocagy Woro (QuUIBTPYIOThH (Ha HACTYIM-
HOMY 3aHSTT1) Ha CKJISIHOMY (DUIBTP1 1 OUUIIYIOTh METOJIOM
NepeocaKyBaHHs (JI0J1al0Th 5 MJI BOJIM, HArpiBarOTh J0
PO3YHMHEHHS], 10 TapsA40ro pO34YMHY AOJAIOTh 2 MJI KOH-
LIEHTPOBAHOI XJIOPUAHOI KHUCIIOTH, OXOJOKYIOTh, OCAL
3HOBY (PUIBTPYIOTH 1 CyliaTh B €KCHUKATOpl HaJ HaTpid
T1IPOKCHUIOM).

Buxig onmmseko 15 1. T, = 102 °C.

2.1.7.2 Cunre3 nudeHijcyabporcuay

O
O s )

Y kos0y wmictkicTio 50 Ma BHOCSATH 6 My O€H30.Y,
noaarTh 10 M CBIKOOYMIIIEHOTO XJOPHJ TIOHUTY 1 MpH
OXOJIOJKEHHS (J11]1 — BOJIa) 00EPEKHO IMOPIISIMHU JT0JaI0Th
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3 r nopomkonoaionoro amomiHii(IIl) xmopuny. IloTim
J0JIat0Th 111€ 2 MJI OEH30J1y, IPUETHYIOTH 3BOPOTHUI X0JIO-
OUIBHUK 1 HAarpiBatoTh NpoTAroM 30—40 XBUIMH HA KUILIS-
4iii BOAsHIN OaHi. Peakiiiiny cyMiln 0X0JIOJIKYIOTh 1 BUJIH-
BalOThb B XOJIOJIHY Bojay. OpraHiyHui Mmap BiJJISIOTH,
BOJHUNA — EKCTparyroTh 5 M O€H30ily, opraHiuHi ¢asu
00’€IHYI0Th, O€H30J BiATaHAOTh. L[1ILOBUI TPOAYKT Iie-
PEKPHUCTATI30BYIOTH 13 HETPOJCHHOTO0 edipy.
Buxin2r. T.,=71°.

2.1.8 T'igpouis

(I'igpoJii3 rajioreHnoXiIHMX BYIJIEeBOHIB, €CTEPiB,
HITPWIIB TAa aMijliB)

['1iaposii3 rajoreHnoXiJHUX BYTJIEBOJIHIB 3aCTOCOBYIOTH
3 METOK OTPUMAHHS CIIUPTIB, albJeriaiB (a00 KETOHIB),
kucioT 1 ¢enomsiB. CTymiHb JIETKOCTI TIAPOJIi3y TaJOreH-
MOX1JTHUX 3MIHIOETHCS, TIEPIN 3a BCE, 3aJICKHO B1Jl OYyJIOBU
paJMKaly, 3B’S3aHOr0 13 TaJIOTEHOM — HaWuerme Iii-
JAOThCSA TIiApodidy HMOAMOXiJAHI, a HahWBax4ye — XJOop-
noxijgHi angkaHiB. J[o TOro ’k MIBUAKICTH TIIPOIIZYy 3aie-
KUTh TAKOX B1JI XapaKTepy BYTJICIIEBOIO aToMa, MpH SKO-
My 3HAaXOJIUThCA aTOM TaJOr€Hy — HaWJIerie Tiapoi-
3YIOTbCSl TPETHHHI, TOTIM BTOPUHHI, & HAKOUIBII CTIMKI J0
riApoi3y MEPBUHHI TaJIONEHNOX1AHI ajkaHiB. JlocuThb
BAXKKO TIIPOJII3YIOTHCS TaJIOTeHMNOXiAHI, B SKUX aTOM
rajoreHy 3HaxoAuTbcsi y aroma KapOoHy, 3B’si3aHOTO
MOJIBIMHUM 3B’S3KOM, 1 MPOAYKTaMH PEaklilii € ajbJeriau
a00 KETOHM, a HE CHUPTU. ['aJOreHIOoX1/IHI apOMaTUYHUX
BYIJVICBOAHIB, SIK NPaBUJIO, TIAPOJIZYIOTHCS Bakue, HIK
raJlOreHNOX1H1 aJIKaHiB. Y TOU K€ 4Yac MPUCYTHICTb apuily
npu aromi KapOoHy, 3B’3aHOMY 3 TaJIOT€HOM, TO3UTUBHO
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BIUIMBA€E Ha PYXJHUBICTb aToMy TrajoreHy. llepBuHHI1 1
BTOPUHHI TJIOTEHIIOX1HI T1pOJII3yI0ThCS, 3BUUAHO, BOI-
HAMHU PO3YMHAMM HATpId TiApokcuay (abo Kamid TriIpok-
CUITY).

3BUYANiHO AUTAJIOTCH3aMIIICHI CIIOJYKH, SKIIO aTOMH
rajJioreHy 3B’s3aHi 3 pi3HUMH atomamu KapOoHy, yTBOpIO-
IOThCS TIJIIKOJII, TeMIiHaJIbHI IMOXIAHI — HAl0Th allbIeT1ou
a00 KETOHHU, a TpUTajoTreH3aMilleHi y ojJHoro atomy Kap-
OOHY YTBOPIOIOTh KapOOHOBI KHCJIOTH. AJI€ € BUHSITKU —
TiAPOTI30M MOHOTAJIOTEHIOXIIHUX Y MPUCYTHOCTI OKHC-
HIOBAYiB MOKHA OTPUMATHU OKCOCTIOJYKH.

['iaposi3 ecTtepiB KapOOHOBUX KHUCJIOT MOYKHA 3/1HCHHU-
TH AI€H0 BOAW, BOJHUX PO3YHHIB KHCJIOT adO JIYTiB TOIIO.
3BMYAlHO MIBUAKICTH TIAPOJII3Yy €CTEepPy BaICKUTh BIJ
OyJIoBM $IK KHUCJIOTHOIO, Tak 1 CIHUPTOBOTO paJihKala.
Haitnermie riapoai3ytoTbCsa CKIagHI €CTEPU TPETUHHUX
CIIMPTIB 1 HAMOUIBII BaKKO — MEPBUHHUX. [11poJi3 ecre-
piB — 3BOPOTHUM MpOIIEC, IO MPOTIKAE 3 MAJOK IIBHU-
KICTIO TiJ J1€l0 OJHiel Boau. [1podi3 y KHUCIOMY
cepenoBuilll (y TMPUCYTHOCTI MIHEPATBHUX KHUCIOT —
cynb(aTHOi ab0 XJOpPUAHOI) MjaAe IMBUAINIC, ajle 3
YTBOPEHHSIM JICSIKUX TOOIYHUX TMPOJYKTIB 3a PaxyHOK
CIUPTIB, Y TOM K€ Yac, y Jy)KHOMY CEpEeOBHUILI T1ApOi3
OpOTIKa€E BIAHOCHO JieTko. JUJIsl riiposizy ecTepiB BHUKO-
PUCTOBYETHCS BEJIMKA KUIBKICTh PEUYOBHH, Kl CTBOPIOIOTH
JyKHY PEeaKIlio, IpoTe HaiyacTille 3aCTOCOBYIOTh BOMIHI
po3unnu KOH, NaOH, Ba(OH),, Ca(OH),. Ik po3unHHUK
Ul peakuli HaWyacTiieé BUKOPUCTOBYIOTH BOMY, alie
CIIUPTOBI PO3YMHHM JIFOTh O1IbII €(hEKTUBHO.

KucnoTHuit abo Jy>KHUH T1IpoJi3 HITPUIIIB 1 aMijiB €
OJIHUM 13 HaMBaKJIMBIIIMX METOIB OTPUMaHHS ajidaTud-
HUX, apOMATUYHUX 1 TETEPOIUKIIYHUX KApOOHOBHUX KHC-
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70T. Bigomo, 1110 apoMaTU4HI HITPUIIUA, HAITPUKIIAJ, JIETIIIE
TAPONI3YIOTHCS Y MPUCYTHOCTI KUCIOT. 3BUYAHHO, aMiau
JIETKO T1APOJII3YIOTHCS Yy BIJMOBIIHI KUCIOTH MiJ Yac Ha-
rpiBaHHI 1X 3 HAJJIMIIKOM BOJHOTO PO3YMHY KaJliil T'1JIpOK-
CUJy, HaTpiil TIIPOKCUIY 1 HaBITh 13 pO3UMHAMU KapOo-
HATIB JIy’)KHUX MeTamniB. EQekTuBHO A110TH 1 raps4i BOJHI
PO3YMHU MiHEPATbHUX KHUCIIOT.

2.1.8.1 I'inpoJi3 :xupiB (BurorosjieHHss Muia)

O CHy-O-CR, o CH,-OH
| H,0; NaOH I |
R,-C-O-CH 3R-C-O-Na + CH-OH

|
CH,-O-C-R; CH,-OH

Y xkondy wmictkictro 100 mi momimawTs 5-6 T
CBUHSYOTO (0apaHs4oro) skupy, nojaartb 8—10 M etuso-
BOIO CIUPTY JJIsi po3urHEHHs xkupy 1 7-8 mu 40 %-ro
PO3UMHY HATpiK rigpokcuay. Jlo Koaou npueaHy0Th BUCO-
KU MOBITPSHUM XOJIOJUJIBHUK 1 MOMIIIAIOTh ii B HarpiTy
10 KUIIHHS BoAsiHy Oanto. CyMiml yac BIJ 4Yacy mnepemi-
IIYIOTh TTOXUTYBAHHIM IITAaTUBY 1 4epe3 XBUJIUH JABAIIIATH
peakiriiiHa CyMiIll CTa€e MPO30POI0.

[Ilo0 Bu3HAYMTH, YW TIOBHICTIO BIAOYBCS TiApOJII3,
O0epyTh npoOy: AeKiIbKa Kpameib Iraposii3ary BiJIMBAIOTh
y MNpOOIPKYy 3 rapsyor JUCTHUILOBAHOIO BOJOI0. SIKIIO
npoOa TMOBHICTIO PO3YMHSIETHCS Y BOJI 1 HEMA€E Kparelb
XKUPY — T1APOJII3 MPOMIIIOB MOBHICTIO.

[Naponizat y rapsdyoMy CcTaHi BUJIMBAIOTH TOHKOIO
I[IBKOIO B CKJISIHKY, B sIKili MicTUThCsE SO M1 rapsiuoro (90—
100 °C) nacuuenoro (14 r comi B 40 My BOAM) PO3UUHY
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HaTpiil xnopuay. Ha MoBepXHIO CIIMBAIOTH COJI KHUPHUX
KUCJIOT (B1IOyBa€ThbCs BUCOMIOBaHHS Muia). CKISIHKY
3UIMIIAIOTh  OXOJIOJKYBaTUCS (0€3 MepemilllyBaHHS) —
Mo TBepaie. Yepe3 no0y map Muia BIIJAUISIIOTH BiJ
MIJIMUIBHOTO JIYTY, 3J€rKa MPOMUBAIOTh, CYyIIaTh 1 IICIIS
MOBHOI'0 BUCHXaHHS, BU3HAYAIOTh MacCy Ta PO3PaxOBYIOTh
BUXIJI.

OTpuMaHe TakuM CHOCOOOM MHJIO HA3WBAKOThH SJIPO-
BUM. BoHO TBepie, Mae xKOBTHUH KOJIIp, ajie MpHU HarpiBaHHI
CTAHOBUTHCS M’SIKMM, PO3YMHHE Y BOAl Ta cnupTi. SIKiCHE
MWIO HE NOBMHHO MicTtutu Ouibiie 0,03 % Hatpiid
rigpokcuay ta 0,04 % Hatpiit kapOoHary.

2.1.8.2 Cunre3 4-aMiHOOCH30MHOI KHCJIOTH

COOH COOH COOH
H,O+HCI CH;COONa
—_— E—
-CH;COOH

NHCOOCH; NH, HCI NH,

Cranis 1. I'ioponiz 4-ayemunaminoben30uHoi Kuciomu

VY kpyriaogoHHIM K001 MICTKICTIO 250 M1 criopsike-
HIA 3BOPOTHUM XOJIOJUIBHUKOM TpoTsroMm 1,52 roauHu
HarpiBaroTh 13,4 r (0,075 monsb) 4-aneTuaaMiHOOEH30MHOI
kuciaoTu 3 30 mu posodasienoi (1:1) XJIOpUAHOT KUCIOTH.
3akiH4eHHs1 peakiiii Bu3HavatoTh MetojgoM TCX. Otpu-
MaHUM PO3YHUH Tiapoxyiopuny 4-aMiHOOCH30MHOT KUCJIOTH
oX0JokytoTh a0 5 °C, ocan GUIBTPYIOTh Ha JIHII
broxHepa, 3 BUKOPHCTAaHHSM CKJIOTKaHMHU a00 CKISTHOMY
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(GUIbTPi, TPOMHUBAIOTH HEBEJIUKOK KUIBKICTIO JBOASHOI
BOJAY 1 cymiaTh. [3 MaTOYHOro PO3YMHY IUISIXOM OJHO-
pazoBoro abo JABOPA30BOr0 YAaCTKOBOTO BHIMAapHOBaHHS
BOJIU, OXOJIOJ)KEHHS 1 MOBTOPHOTO (PUIBTPYBAHHS MO>KHA
BUJIUTMTH JI0JIATKOBY KUIBKICTh MPOAYKTY. ['1apoxiopu
4-amM1HOOEH30MHOT KUCIIOTH — YKOBTI T'OJIKH, JIETKO PO3YHH-
H1 Yy BO/II.
Buxin rigpoxmopuay 4-aMiHOOEH30MHOT KUCIOTH
11-12 r (6imm3bko 85-90 % Biag TEOPETUUHO MOKIIUBOTO).

Cranmig 2. Buoineuns 4-aminoben3ounoi kuciomu

OTtpumaHuii T1Apoxaopua 4-aMiHOOEH30MHOT KUCIOTH
PO3UMHSAIOTH B K0JIO1 Epnenmeiiepa ado XiMiuHINA CKIISHII
(mpu TepeMilllyBaHHI Ha MAarHiTHOMY IepeMilllyBadi) Y
MIHIMAJIbHIA KUIBKOCTI BOJH, IIOBUIBHO J0JIalOTh HACH-
YEHUW PO3YMH HATPIM alerary A0 NPUMUHECHHS BUIUICHHS
ocangy 4-aMiHOOEH30MHOI KHCJIOTH (KOHTPOJIb TOBHOTHU
ocaJKeHHS IIIIb0BOro mpoaykty !!!). Ocaz 111150BOro mpo-
OYKTYy (QUIBTPYIOTH Ha Il BroxHepa 3 BUKOPUCTaHHSIM
I[IJIBHOTO (PUIBTPYBAJIBHOIO MANepy, BIAXKUMAKOTh, TPOMH-
BAalOTh HEBEJIMKOK KUIBKICTIO XO0JIOJHOI BoAU. OTpuMaHuii
HIJIbOBUN TPOAYKT OakaHO MEPEKPUCTATIZYBATH 13 rapAyoi
BOJIM 3 BUKOPHUCTAHHSAM Y SIKOCTI COPOEHTY CMOJI aKTHBO-
BaHe BYTruLIs. 4-AMIHOOCH30MHA KUCIIOTAa KPUCTAI3YETHCS
y BUTJISAI JIOBTUX TOJIOK JKOBTOTO KOJBOPY, PO3UMHHA Y
BO/Ii, CIIUPTI TOMIO.

Buxin Omm3zpko 8 1 (80 % BII TEOPETUYHO
MoxnuBoro). T, = 186 °C.
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2.1.8.3 Cunres
1,5-nu¢enin-3-(4-aminodenin)-2-nipasoaina
riapoxyiopuay

/ Cr

N\N O N\N

VY kpyriaogoHHii ko601 micTkicTio 100 mi, HarpiBaro-
YH 13 3BOPOTHUM XOJIOJAWILHUKOM, PO3UMHAIOTH 1 T 1,5-11-
denin-3-(4-anerumnamiHogeHin)-2-mipa3oiny y 70 M1 eTu-
JIOBOTO CHHUPTA, JOJAIOTHh HAJIMIIOK XJOPUIHOI KHCIOTH
(25 MJT) 1 KMITATATH OPOTATOM 3 TOJIMH 10 BUITQJIHHS PsiC-
HOI'0 Ocajy LiaboBOro rigpoxiopuay. Ocaa (GiIbTpyrOTh,
IIPOMHMBAIOTh HEBEIIMKOIO KIJIBKICTIO METAHOJIY Ta CYIIaTh.

Buxin 0,86 r (~ 87 %). Ty, = 155-156 °C.
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2.1.9 Kongencaririi

PeakiisiMu KOHJEHcallli HAa3WBaIOTh PEAKIlii, SIKI MPHU-
3BOJSTH JI0 YTBOPEHHS MPOAYKTIB 3 HOBUMM KapOOH-Kap-
OOHOBHMH 3B’s3KaMHU, Y TOMY YHCII 1 0 yTBOPEHHS KapOo-
a00 TETEepPOIMKIIB Ta CYNPOBOKYIOTHCS BUIIJICHHSIM
IPOCTUX 3a CKJIAJIOM DPEYOBUH — BOJAM, BOJHIO, amMmiaky,
rajoreHOBOJHIB Ta IHIIIHUX.

[IIupoxoro nomupeHHs Ha0yIu:

- aJIBJI0JIbHA KOHIEHC AL

- KpPOTOHOBA KOHJICHCALIis;

- KOHJICHCAIlis albJer1IiB 1 HiTponapadiHiB;

- peakiis I[lepkina (cMHTE3 HEHACUYEHUX KHUCJIOT 1 eCTe-
piB);

- peakuisi Knepenarens-/leonepa;

- peakuis Knsiizena (cunte3 ketoedipiB Ta TUKETOHIB);

- OeH301HOBAas KOHJIEH ALl TOIIO.

AJb0JbHA KOHAeHcamisi. OpraHiyHi CHOJYKH, IO
MICTSITh OKCOTPYIMY (aJabJIeTiI, KETOHHU 1 CKJIaJIHI edipn),
y c1a00JTy>KHOMY CEpEAOBUII PEaryroTh 13 CIOJyKaMHu, 110
MICTSITh aKTUBHY METHJIEHOBY TpyIy (Tpymny 3 pyXOMHUMU
atromamu ['igporeny). PyxiauBicTh BOJHEBOTO aTOMa METH-
JIGHOBOI TPy OOYMOBIIFOETHCS HAsBHICTIO MOPYY 3 HEIO
€JICKTPOHEraTUBHOI Irpynu. HalimpocTimyuM npuKiIagoM Ta-
KOrO THUIy PEAKILIN KOHJEHCAIli € YTBOPEHHS aJIbJOJIIO
IUIIXOM KOHJAEHcAIlll ABOX MOJIEKy] amidaruyHoro (oi-
TOBOTO) alIpAEriAy (peakiiis albaodisalii):

CH;-CHO + CH;—-CHO — CH;-CH(OH)CH,—CHO .

AJle He 3Ba)KalouM Ha T€, IO aJIbJOJISIMHA HAa3UBAIOTHCS
TUIBKM OPOAYKTH KOHJEHCAIl JBOX MOJICKYJ allbACTimy,
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TEPMIHOM «ajbJI0J13allis» 3BUYAHHO I103HAYAIOTHCS BCI
peakiiii KOHJeHcallli, MeXaHi3M SKHX OJHAaKOBHH 3 MeXa-
HI3MOM YTBOPEHHS aJlbJI0JIsl.

KaranizaTopamu peaxiiii anba0bHOI KOHACHCAIlT Hai-
4acTIII€ 3aCTOCOBYIOTh PO30aBJIEHI PO3YMHU HATpid abo
KTl TIIpoKCcUAy, HaTpid abo Kamiid kapOoHaTy, HaTpii
aleTary, Kajii 1iaHiay 1 pi3Hi opra”idyHi OCHOBH:

o O
H: H2C)LR OH -H20 :-Hzc)LR

Cnouatky mij Ji€0 OCHOBHOrO KaTajiizatopa (T1ApOK-
cugadiona abo erokcua-aniona C,HsO ) 3 MeTHIKETOHY
YTBOPIOETHCS CIPSKEHUM aHIOH — CHJIBHUN HYKIJICO(LI,
AKAW aTakye eIeKTPOPIIbHUN IEHTp KapOOHUILHOI I'PyMHu
anpaeriny. Onep)xaHui YHACHIIJOK TakKoi B3a€MO/Ili aHIOH
IIBUJIKO TMIEPETBOPIOETHCS B aJIbJ10J1b:

0 _CE o, H OHg
I{)LH—i_:Hz R I{)I_JEC)L H2 R

VY noaiOHy KOHJEHCAIlIl0 MOXYTh BCTYIMATH 1 KETOHHU.
[IpoyKTH Takoi KOHJEHCAallll — IJIPOKCUKETOHH, TaK 3BaHI
KETOJIM, YTBOPIOIOTHCS 3HAYHO Ba)Kde 1 3 CYTTEBO MCHIIIH-
MU BHUXOJaMH, HIK ajibJ0JIi. AHAJIOTIYHO PEeaKIiii ajabIo-
Ji3amii anpACTiAiB peakiis KOHJEHCAlll JBOX MOJIEKYJ
KETOHY IIPOXOJIUTH 32 CXEMOIO:

RCH,COCH,R + RCH,COCH,R —
(RCH,)-CH(OH)-CRHCOCH,R .

AJBJ0IBHA KOHIEHCAIIST aJIbACT1AIB 3 KETOHOM, IO Ta-
KO IIPUBOJUTH O YTBOPEHHS OKCHKETOHOB, IIPOTIKAE B
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THUX K€ YMOBax 1 y MNPUCYTHOCTI THX K€ OCHOBHHUX pea-
I'€HTIB, 110 1 KOHJEH Il ABOX MOJIeKy anpaeriay. OmaHo-
4aCHOI KOHJICHCAIlll ABOX MOJIEKYJ] aibJeriay abo JIBOX
MOJIEKYJI KETOHY YHUKaIOTh, BUKOPUCTOBYIOUHU PI3HUIIIO B
peakiiiiHIid 31aTHOCTI 000X KapOOHUILHMX CIOJYyK. Bpa-
XOBYIOUH, IO aJIbJIETI]lT Pearye 3 METUJIECHOBOIO TPYIOIO
3HAYHO IIBUJIIE, HIXK KETOH, HaWKpallle PEaKkilio MpoBO-
JTUTHU TAK: CIIOYATKY TOTYIOTh CyMilll KETOHY 3 OCHOBHUM
pEareHToOM y TaKuX yMOBaX, 3a SIKUMU KOHJICHCAIllsl KETO-
HY HE BIJJOYBA€THCS, a MOTIM y 1[I0 CyMIIll TOMaTy BBOJSTh
anpAeril. BaxianBo peakiiiiHy CyMilll OXOJIOJAUTH JI0 TEM-
neparypu 3HauyHO Hmxk4ue 3a 0° (mpaBpa, iHOAI OyBae
JTOCUTH OXOJOAUTH i1 10 5—10°); iHaKIIe yTBOPIOIOTHCS
3Ha4YH1 KIJIbKOCTI HEHACUYEHOTO KETOHY.

Peakiiss Moke MPOTIKATH 3 YCKIAJHEHHSIMHU, OCKUIBKU
apoOMaTHU4HI aJbJEriId MOXKYTh pearyBaTv HaBiTh 3 JIBOMA
MOJIEKYJIaMH K€TOHY, YTBOPIOIOYM MPOAYKTH Mixaersi.

AJba0y1 HallyacTie € MPOMIKHUMU MPOAYKTaMM ITij
4yac MPOBEJACHHA CHUHTE3Y O,—HEHACMYEHHHUX CIOJIYK —
KpPOTOHOBOI KOHJEHcalli abo koHjaeHcauii KisiizeHa—
[IImiara.

KporonoBa konaeHcauia. Jleriaparamiss ajabJOJiB 3
YTBOPEHHSIM O,3—HEHACUYEHHHUX CIIOJYK B1JOYBa€ThCA Yy
OLIBIIIOCTI BUIAJKIB 3@ BUIIE 3raJIaHUX YMOB IPOBEICHHS
peakirii, SKII0 KOHACHCAIllSl IPOXOAWTh 3a KIMHATHOI
TeMreparypu abo, ocoOIMBO, MijJ Yac HarpiBaHHs. Y pasi
KOHJIEHCalll amidaTuyHOro anpaerigy 3 MeTuia- abo R-
METHJICHKETOHOM pEaKI[Il0 CaMOKOHJEHCallll allbAeriy
MOIepeHKal0Th TUM JKE€ CIIOCOOOM, SIKMM BKa3aHWIl BHIIE
JUIsl OTPUMAaHHS T1APOKCUKETOHIB. JloTpumyBaTtucs 0coo0-
JIMBOI METOJIUKHA CUHTE3y € 3alBUM, SKIIO BUKOPHUCTOBY-
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I0ThCA apOMATUYHI aJIbJAETIAN, TaK SIK MPOMIXXHI MIPOIYKTH
— aJTb0J11 MAJIOCTAOLTBHI:

Ar-CHO + R-CH,COAr— Ar-CH=C(R)- COAr .

Oco0JIMBO 11€ CTOCYETHCS KOHJEHCAIllT apOMaTUYHHUX
aJdbJCTiIB 3 METUII/METUIICHKETOHOM (KOHAEeHCcAaIist
Kasiizena-llImigra), aKy OpoBOJASITh NEPEBAKHO TAKUM
YUHOM: CTBOPIOIOTH CIHUPTOBUN a00 BOAHO-CHUPTOBHUI
po3urH (HaWyacTilie METAaHOJIBLHUM a00 EeTaHOJILHUI)
€KBIMOJICKYJISIPHUX KUIBKOCTEH albAETIAy Ta KETOHY 1
MOTIM BBOJSATH KOHJCHCYIOUU 3aciO. [1iABUIIICHHST TEeM-
neparypyd peakilli KOHJEHcAIlli — HalBa X IUBIIIWHI, aJie
HE €JIMHUHN CMOCiO MPOBEAEHHS KUIBKICHOI Jieriapararili
aJIbJI0JII0 Y HEHACUYEHUM aibJieri]i ad0 KETOH:

R OHR
1 -H,O Rl/\/E
@) 2 @)

Jlerkicth BIAIIEIIJIEHHS MOJICKYJIM BOAM B1Jl aJIbJIOJIO
3QJIEKUTh TAKOXK B1J KOHAEHCYIOYOro 3ac00y. 3 OCHOBHMX
pEeareHTIB HalvacTille 3aCTOCOBYIOTh KOHIIEHTPOBAHI BOJI-
HI a00 CHOUPTHI PO3YMHHU HATPIA TIIPOKCUAY Ta HATPIMd
MeTuiary abo etunaty. OKpiM CIOIYK OCHOBHOTO Xapak-
TEpy, 110 BUKOPUCTOBYIOTHCS SIK KaTajdi3aTOpU KOHJCHCA-
Iii, JJIsI OTPUMaHHS HEHACUYCHMX ajbJCTifAiB 1 KETOHIB
3acTocOBYIOTh HMHK(II) X7mopua 1 CUIbHI KUCIOTH (TaKl sK
cyJib(aTHa ab0 XJIOpHUJIHA).

Konnencauia Kasiizena-IIIminra. Henacuueni kero-
HU 3 cUCTeMolo crpsbkeHuX 3B’ si3kiB C=C—C=0 yTBOpIO-
I0OThCA TI1]T 4ac ajibJI0JIbHO-KPOTOHOBOI KOHJIEHCAlli1 apoMa-
TUYHUX aJIbJIET1AIB 3 KeTOHaMu (KOHJeHcalis KisitzeHa-
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[IIminra). Bnepme konaeHcaiiero Kisiizena-llImiara He-
HacU4eHi keToHu Oynu otpumani y 1880 porri. s peakitis
BHACIIJOK JOCTYIHOCTI PEareHTiB Ta MPOCTOTH YMOB ii
IIPOBEJICHHSI OTpHUMasa ITUPOKE PO3MOBCIOKCHHS. Y BH-
naaky orpuMaHHs 1-(R-denur)-3-apuia-nponeHoHiB  y
peaKilil0 BCTYIAIOTh 3aMillleHUH OeH3albaeria 1 IMOXIJIHi
aneToeHOHY:

N R

N
RE)\H/ " H)/—< }R - R:_/ N
O O O

CuHTe30BaH1 ajibJ0JIl I 4Yac HarpiBaHHS JIETKO BIJI-
HIETUTIOIOTh BOIY 3 YTBOPEHHSIM KapOOHUIBHOI CIIONTYKH:

R—TR
: R
o) -H,0 O

VY poil KOHJEHCYIOUHX areHTIB 3HAWIIINA 3aCTOCYBaHHS
PO3UMHU HATPIM TIAPOKCHUAY Ta Kajlid TAPOKCUIY PIZHUX
KoHIleHTparii, 6apiii(Il) rigpokcumy, HaTpid kKapOOHATy Ta
riiporeHkapOoHaTy, JAleTUJaMiH, MINEPUIMH, aJTKOTOJISITH
JTY’)KHUX METaNliB, HATPi MEPOKCHU[I, XJIOPOBOJACHB, CYJIb-
(aTHa KHCIIOTA, OUTOBUH aHriapua, po3uuHu Oop(Ill)
dTopuay Ta iHII. 3a 3BUYa€EM KOHJEHCAIlIS B MMPUCYTHOCTI
JYT1B OIPOBOAUTHCS Y BOJHOMY a00 BOJIHO-CIIUPTOBOMY Ce-
PEIOBHUIL, OJIHAK MOXJIMBE 3aCTOCYBAHHS 1HIIUX PO3YMH-
HUKIB. ¥ TIPUCYTHOCTI KUCIIOT PEAKIIisl IPOBOAUTHCS B €Ta-
HOJI1, €TUJIAleTaTl, KpU)KaHOI OL[TOBIM KHUCIIOTI.

VY 3a51€XHOCTI BiJ] 3aCTOCOBAHOTO KarajizaTopa peak-
1S KPOTOHOBOI1 KOHJCHCAIlli MOXXE IPOTIKATH 3a JBOMA
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MEXaHI3MaMHM: JTIy’)KHOMY Ta KucioTHoMy. OOuBa MeXaHi3-
MU JJOCUTH MOBHO BMBUYEHO Ta BCTAHOBJIEHA POJIb KaTaJi-
3aTopa. JlochixeHo, mo B 000X BHUIIAJIKaX KPOTOHOBIM
KOHJICHCAIlll Tepeaye alibJ0JibHA, $5Ka, SK MPaBUIoO,
BH3HAYa€ MIBUJIKICTD MPOIIECY.

KpoToHoBa KoHjIeH IS SBIISIE COOOI0 BaXKJIMBUI Oara-
TOCTaIiiHMK nporec. Ha KOHCTaHTH MIBUIAKOCTI OKPEMHX
peakiiiii CyTTeEBUI BIUIMB MaloOTh Takl (pakTopw, sik Oy/10Ba
peareHTiB, NMpUpoJia PO3UYUHHUKA, TeMIlepaTypa, KOHIICHT-
pailii TOYaTKOBUX PEUYOBHH, MOMJIMBICTh MPOTIKAHHS IO-
OlyHMX TpoueciB. € maHl, IO Ha TPOIEC KPOTOHI3aIli
BILUIMBA€E TIPUPOJA PaguKaliB B albACTiAHIA Ta KETOHHIM
CKJIaioBii. KpoToHOBa KOH/EH Al B TPUCYTHOCTI OCHOB-
HOTO KaTaji3aropa NPOTIKa€E THUM JIermlie, YWUM OLIbII
€NEKTPOPIILHUM € BYTJICIIEBUI aTOM KapOOHUIBHOI TPYIIH.
OTxe, BBEACHHS €JICKTPOHOAKIIENITOPHUX 3aMICHUKIB B
apoMaTUYHE SJIpO PEareHTIB MPU3BOAUTH 10 30LIBIICHHS
IIBUJIKOCTI KOHJACHCAllli, & BBEJICHHSI €JIEKTPOHOIOHOPHUX
3aMICHUKIB — /10 i1 3MeHIIeHHs. ToOTO eNeKTPOHOIOHOPHI
IpyNny B aJIBACTIAHIA CKJIAJ0BIM B HEBEJIMKIN MIpl CIpHs-
I0Th MPOTIKAHHIO KPOTOHOBOI KOHJAEHCAIli Yy KHUCIOMY
CEpEIOBHUII, a EJIEKTPOHOAKIENTOPHI YCKJIaAHIOOTh Iel
IpoIIEC.

OKpiM KpPOTOHOBO1 KOHJEHCAIlll BIJOMI I€ ¥ 1HIII
CIIOCOOM OTPUMAaHHS XaJKOHIB:

— peakiiero Opigensa-Kpadrea, mig gac sSKoi rajiores-
aHTIAPUAN HEHACUYEHUX apOMATHUYHUX KHUCJIOT PEearyoTh 3

apOMaTUYHUMHU BYIJIEBOJHSIMH B IPUCYTHOCTI aJIFOMI-
i (I1T) xnopuny:
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AICl,

Ar-(CH=CH),-CO-X + ArH
Ar-(CH=CH),-CO-Ar + XH

X=Cl, Br ;
n=1,2,3 ;

— IUISIXOM KOHJEHcalli [3-0eH301JIaKprUI0BOi KUCIOTH
3 BIJINOBIIHUMHU COJISIMU J11a30H110 32 MeepBeriHOM:

ArN2C1 Ar
CHsCOCH=CH-COOH — ™ ¢ 6H5CO_CH:C< —
HC COOH

C¢Hs-CH=CH-CO-Ar ;
-CO,

— IUIIXOM KOHJEHcallli apoiadocdiHiB 3 apomaTu-
HUMU aJIbJET1IaMU:

O
(C6H5)3P:CHCOC6H5 + C6H54< >

— BUXOJSIYU 13 MarHiii- Ta JITIHOPraHIYHUX KUCIIOT:

NMeX H,0
CoHsCH-CHON+RMgX  —» CiHCHECHCT . —

O, CHOECHOOR  +Me(OH)X+NH;
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,NL H,0
CeHs -CH=CH - ON+ GeHsLi — GeHs -C=(HC ~CH
S

—> CH:CH=CHOOG¢H; +NH; + LiOH  ;
— IUISIXOM T1JpaMiHHOTO PO3UISIUICHHS [-apoinami-

HOKETOHIB, 5IK1, B CBOIO YE€PTy, MOKYTh OYTH CUHTE30BaHI
3 ocHOB llIudda Ta MmeTHIIApUIKETOHIB:

AN
Ar
CaH{COCH=CH- COOH —, C6H5(I).CH:C‘<
T COOH

——  CH;-CH=CH-CO- Ar
'CDZ

CuHTe3 HEeHACHYEHHUX HITPOCHOJYK. beH3anpaeria ta
HIIII apoOMAaTUYHI aJbJIETIAM KOHJICHCYIOThCA 3 TEPBUH-
HUMU HITpornapapiHaMU 32 3arajJibHOIO CXEMOIO:

Ar—CHO + R-CH,;NO; — Ar—CH=CH(R)-NO, .

SK KOHJIEHCYIOUMi 3aci0 HalyacTile 3acTOCOBYIOTH
nuHK(I) xsopua 1 po3urHM HATPIN TIIPOKCUIY a00 Kasiid
T1POKCHUTY.

Peaxkuisi Ilepkina. Peakiis Ilepkina no3BoJisie ojiep-
’KyBaTH HEHACUYCHI1 KUCIOTH (MEPEBAKHO KOPUIHY KHCIIO-
Ty Ta 11 MOX1JIH1) IUIIXOM HarpiBaHHS apOMaTUYHUX aJibje-
rigiB 3 anrigpuaamu kucioT (RCH,CO),0 y npucyTHOCTI
COJICH LUX K€ KUCIOT:
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Ar—-CHO + (RCHQCO)zo —
Ar-CHOHCH(R)-CO-O-COCH,R —>
Ar-CH=CH(R)-COOH .

VY Bumaaky, KOJIW aHTIAPHUI, Y3SITHM IS KOHACHCAIII],
MICTUTh TIIBKH OJMH aTOM BOJHIO OUIS o-aToMy, TO
peakuis IlepkiHa HE TPUBOAUTH JO YTBOPEHHS HEHa-
CUYCHUX KHUCJIOT. B 1IbOMy BHMIAJIKy MPOAYKTOM pPEakKilii €
aJIbJ10J1b, HE3MATHUM JI0 MOJAJIBIIOTO BIAMICIIJICHHS MOJIe-
KyJu BoJu. B Xopdi peakilii ciupToOBI rpynud MOXYTh €Te-
pu(IKOBYyBaTUCA [I€I0 HAIJIMIIKY aHTIIPUIY. 3aMICTh
COJICH OpraHIYHUX KUCJIOT Mij yac peakiii [lepkina moxHa
BUKOPUCTOBYBATH 1HII KaTajdi3aTOpH: Kajiid KapOoHar,
TpUETUIIAMIH Ta 1H.

Peaxkniss KneBenareusi-/Ieonepa. Peakiisi KneBenare-
JIs OJIsiTae 'y KOHJCHCAIlll K aliaTU4HuX, TaK 1 apomMa-
TUYHUX aJbJET1AiB 3 MaJOHOBOI KHCIOTOH0. IIpomykr
peakiiii — ajakirigeH(apuiiiieH )MaJIoHOBa KHUCIIOTa — JYKe
JIETKO JIEKapOOKCHUIIFOEThCS, BHACIIOK YOTO YTBOPHOETHCS
o,-HeHacu4YeHa OJJHOOCHOBHA KUCJIOTA:

R-CHO + CH,(COOH), — R—-CH=C(COOH),
— R-CH=CH-COOH + H,0 + CO,.

KHeBeHnarenbp peKOMEH1yBaB 3aCTOCOBYBATH apoOMaTHy-
HUM ajibJIeT1/i, MaJIOHOBY KHCJIOTY 1 aMmoOHiak (y BHUIJISII
8%-HOr0 CIIUPTOBOTO PO3YMHY) Y MOJIIPHOMY BIJTHOILICHH1
1 : 1 : 1. Ilicna BIATOHKM COUPTY BIH HArpiBaB CYyMIIII
roJIMHy Ha BOJISAHIA OaHl, a MOTIM OOpOOJISIB OpraHiuHy
KHCJIOTY CYJb(aTHOK KHUCI0TOI0. IcHye Oe3mid BapiaHTIB
i€l peakilli, MpoTe HaWBaXKJIMBIMIA MOAUQIKALIA 1€l
peakiiii — peakis JleOHepa — 3aMiHa aMiaKy HipHUJIHMHOM,
SAKUM, 3BUYaliHO, OEpyTh B JACSKOMY HAJUJIMIIKY, 1100 BiH
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CJIY>KMB OJIHOYACHO 1 PO3UMHHHUKOM, 1 KOHJECYIOUHM 3aCO-
oom. TpamguiiiHO CyMmiInl HarpiBarOTh 3 TOJWHU Ha BOJIS-
HIM OaHl, MOTIM OXOJIO/KYIOTh 1 MIAKUCIIOOTE. Kpar
pe3yJIbTaTh OTPUMYIOTh Y TOMY BUNAJKY, AKIIO HA MOYaT-
Ky peakiiii KOHJEHcallil, KOJU BHUIUICHHS BYTJIECKHUCIOTU
iijie 0cOOIMBO €HEPTiiiHO, CyMIIll HarpiBalOTh Ha BOJSHIN
0aH1, a MOTIM OUIbII €HEPriiiHO — Ha MIaHii 0aHl 3a TeM-
nepatypu 110-120 °C. Sk kartamizaTopu MpouECy OKpiM
aMiaKky 1 MipuauHy T4 4ac cuHTe3y KHeBeHarems—
JleOHepa 3aCTOCOBYIOTH MINEPUJIMH, @ TAKOXK 130X1HOJIH,
XIHOJIH 1 1HIIl TPETUHHI OCHOBHU. AJle HaMOUIbII edek-
TUBHHUM KaTaJli3aTOPOM € IMNEepUAUH, OCKUILKY BBEJICHHS B
peaKIliiiHy CyMIIll HaBITh HE3HAYHOI MOTO KUIHKOCTI 3HA4-
HO MIJBUIIY€ BUX1J MPOIYKTY PEAKIIi.

Peakuia Kasiiizena. [{ns cuntesy B-deHiIakpuiIoBUX
KHUCJIOT MIUPOKO BUKOPUCTOBYEThHCA peakiiisi KisiiizeHa, 1o
MoJIsArae B KOHJEHCAlll apOMaTUYHUX aJIbJIETIAIB 3 €CTe-
pamu Ty RCH,COOR y npucyTHOCTI HaTpito a6o HaTpiii
ankoroaary. IIpogykTom peakiiii € egip HEHACUYEHOI KHUC-
JOTH, 3 SAKOTO IUISAXOM TiJpOJi3y OJEPKYIOTh BUIbHY
KHUCJIOTY:

ArCHO + RCH,COOR — ArCH=CRCOOR + H,0 .

Peakiito mpoBoAsTh ab0 3a MPUCYTHOCTI APIOHOIMC-
NepcHOro Harpito, abo — HaTpieBoro napoty. Jlo mpuro-
TOBJICHOTO IOPOIIKOBAHOIO HATPIl0 JOJAKTh CYXHd,
oxonomxeHnit 10 0° ecrep (OXOJIOKYIOTH JIbOJIOM) 1
JEKIIbKa Kparejib 3HEBOJHEHOTO CHUPTY. 3a BKa3aHOl
TEMIIEpATypu 1 MPU MEXaHIYHOMY MepeMilllyBaHHi, J0]a-
I0Th TI0 Kparuisix ajpaeriyl. Temmeparypa peaxiiii TOBUHHA
OyTH HU3bKOIO, 0O YHUKHYTHU KOHJICHCAIIIl JIBOX MOJIEKYJI
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edipy, aime Takorw, 100 WILIa KOHJCHCAIlsl €CTepy 3
anpaerigoM. Ilim yac cuHTE3y, 3BUYATHO, 3aCTOCOBYIOTH
BEJIMKUN HAJIMIIIOK €CTepy, SKHUH CIYyKUTh OJHOYACHO 1
PO3YMHHHUKOM.

KonaeHcyrouuM 3aco00M € He MeETajeBUN HATpii, a
MO0 aJIKOTOJIAT, OCKUIBKH JJIS TOrO, I00 peakilis moda-
Jacsi, mOTpiOHA HASBHICTh HEBEJIIMKOI KUIBKOCTI CIIHPTY.
CnupT, MmO BHAUISETHCS M1 Yac peakili, MOCTYIOBO
PO3UMHSIE HATPIM, 1 TAKUM YMHOM HATPIM AJIKOTOJIST BECh
4yac yTBOPIOETHCS T1J] Yac PeakKiii.

ben3o0iHoBa KoHAeHcaiss. ApOMaTUYHI aJIbACTIIN 1]
Ti€r0 Kaii mianiny (Hatpii mianiay ado Oapiro(Il) mianimay)
CaMOKOHJICHCYIOTHCSI 1 TIPH IIbOMY 13 IBOX MOJICKYJI abe-
Ty YTBOPIOIOTHCS B-OKCUKETOHHU:

2 Ar—-CHO — Ar—CH(OH)-CO-Ar.

Peakiiss oTpumana Ha3By 3a Ha3BOK IIEPIIOTO
npeacraBHuka psaay — oen3oiny Ph—CH(OH)-CO-Ph, 1o
YTBOPIOETHCS 13 IBOX MOJIEKYJI OCH3aJIbJIET1Yy.

VY 11poMy MOCIOHUKY peakilii KOHJEHcallli Ta IUKJIO-
KOHJEHCallll HaBEJIeH1 TaKOXK Yy po3aiiax 2.2— 2.5.

2.1.9.1 3arajbHa MEeTOAMKA CUHTE3Y 3aMillleHUX
KOPUYHHUX KUCJIOT

R R

|- |- CH(COOH),
®_C’/O 4 CHy(COOH), __= EsHsN | 7
\ / \H 'H20 \ / \H

H

R \
t, C5H5N @ //C COOH
- C
-CO, \ / \H
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Po3uun 0,1 mous 3amitieHoro 0en3anpaeriay, 0,11 mo-
JIs1 MQJIOHOBOT KUCJIOTH, 2,5 MJ mipuauHy B 20 MJ eTaHOIy
(95 %-ro) HarpiBarOTh 31 3BOPOTHHUM XOJOAUJIbHUKOM Ha
KUILIAYii BOAsHIN O0aH1 mpoTaroM 10 roguH (J0mycKaeThCs
3 IIepepBoI0). PeakiiiiHy CyMilll 0XOJIOKYIOTh, OTPUMaHy
KUCJIOTY (DUIBTPYIOTh, MNPOMHUBAIOTH MAJIOI0 KUIBKICTIO
CIIUPTY 1 MEPEKPUCTATI30BYIOTh 13 CIIUPTY.

Buxig 60 — 80 %. T, : 2-xso0p — 200-201 °C, 4-xy0p —
240 — 242 °C, 4-metokcu — 170 °C.

2.1.9.2 3arajbHa MeTOAMKA CHHTE3Y
3aMillleHuX 3-aMiIHOKYMAapPHUHY

ITI C\)\ AcONa O:C/CH3
C= ,C—OH AcyO |
N ~O H,C HOACc <
R~ + 2N — =0 O H
= N—H Ry~
OH ’ = o

Cranis 1. Cunumes R-3-auemamiookymapuria

Cymim 0,05 Monsti 3aMillieHOTO  CaJIIUAIOBOIO
anpaeriny (R = H, OH), 0,05 mons aunerwnrmiuuny, 0,5
MOJIsE O€3BOJIHOrO HaTpii aneraty, 10 Mi KpuKaHOI OIITO-
BOi KHCJIOTH 1 25 MJI OIITOBOI'O aHTIJIPUY B JABOTOPJIIM
K00y mictkicTio 100 M1, ciopsI>KeHiil 3BOPOTHUM XOJIO-
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TUILHUKOM Ta TEPMOMETPOM IIBUAKO HarpiBarOTh Ha
noBiTpsHiM O0aHl 10 100 °C 1 3a BKa3aHOi TeMIlepaTypH
CyMIlll BUTPUMYIOTh MPOTATOM 2-X TOAuH. PeakiiiiiHy cy-
MIIII TEMHO-YE€PBOHOT'O KOJIHOPY OXOJIOJKYIOTh, KpUCTaJI14-
HY Macy MOJIpIOHIOIOTH 1 MEPEHOCATh B CKISIHKY 3 50-60 T
cymimi mig—Boja (1 : 1). IMicnd rigponizy peakiuiinHoi cymi-
Il ocaj] ’)KOBTOTO KOJIbOPY (DUIBTPYIOTh, MPOMHUBAIOTH PO3-
0aBJICHOIO OIITOBOIO KHUCI0TOI (2 pasu mo 30 ma 40 %-
HOI0), peTeIbHO 0X0J0KeHOo0 10 05 °C Bom0I0, CylIaTh
1 IEPEKPUCTATIZ0BYIOTh 3 1300y TaHOITY.
Buxig 6ausbko 40 %. T ;= 205-206 °C (R = H).

T =231 °C (R=7-OH).

Cranis 2. Cunmes 3-amiHOKyMapuHy

Peaxuiiiny cymiiil, 0 CKJIagaeTbes 13 6 T 3-aneramijio-
KyMapuHy, XOJIOJHOTO CHUPTOBOrO PO3YMHY XJIOPUIHOI
kuciaoTH (BapianT A — 600 M eranosy 1 300 mMu1 XJIOpUIHOI
KUCJIOTU a00 BapiadnT b — cymimi 111 M1 KOHLIEHTpOBaHO1
XJIOpUHOI Kucioty, 118 mut 13ompominoBoro cnupty 1 171
MJI BOAM), MOMINAIOTh y KOJIOy MICTKICTIO | 7, copsia-
KYIOTh 3BOPOTHUM XOJOAMIHBHUKOM 1 KUIT SITATH MPOTATOM
20 xBunmH. ITicas oxoa0KeHHS peakIiiHy CyMiIl po30aB-
JSII0Th AUCTUIILOBAHOIO BOJIOKO (1:2), 00epe’KHO HeUTpalti-
3YIOTh HACUYECHUM PO3UMHOM coau 10 pH = 5+6 1 yepes
JEKUIbKa ToAuH (UIBTPYIOTHh 3-amiHOKyMapuH. [Ipoaykr
NEePEeKPUCTAII30BYIOTh 13 BOIH.

Buxin4,4r.T,,=132-133 °C.

Cranis 3a. Cunme3s 3-N-caniyunioeHamiHOKyMapuHy

Jlo po3unHy, mo ckiagaerbes i3 0,2 r 3-amiHOKyMa-
puUHY 1 5 MJI 130MPONAHONY, MIJAKKUCICHOrO AEKUIbKOMa
KpaIIIMU KOHIIEHTPOBAHOI XJIOPUJHOI KHUCIOTH, JTOJAI0Th

173



0,3 r© camuwiIoBOro anapaeriay. PeakiiiiHy cymimn Kuil s-

TATh 13 3BOPOTHUM XOJIOAUIBHUKOM MPOTATroM 20 XBUJIUH.

[Ticyist 0XOJIOKEHHSI YTBOPIOETHCSI OpaHKeBUd ocana 3-N-

CaJIIWIACHAMIHOKYMApUHY, KU (GUIBTPYIOTh, MPOMUBA-

I0Th CIIUPTOM, CYIIaTh 1 MEPEKPUCTATIZ0BYIOTH 13 OCH30ITY.
Buxig 0,3r. T ,,=197-198 °C.

Cranisa 3a. Cunme3s R-3-N-caniyunioeHamiHOKyMapuHie

Peakiriitny cymil, 1o ckiiagaerbes i3 R-3-ameramino-
KyMapHHy, 3aMIIIEHOr0 CaTIIUIOBOrO albJErily, 130Mpo-
MAaHOJy 1 KATATITUYHOI KIJTBKOCTI KOHIIEHTPOBAHO1 XJIOpH-
HOI KHCJIOTH, HArpiBalOTh 31 3BOPOTHHUM XOJOIUILHUKOM
npoTsiroM 50—60 xBuiuH. KOHTPOJIb TPOXOKEHHS peaKIlli
— THIX. Peakiiiiny cymill OXOJ0/KYIOTh, XJIOPUIHY KHC-
JOTYy HEUTpali3yloTh, & OTPUMAHUN OCaJ IIJILOBOTO IPO-
OYKTY MEPEKPUCTATIZ0BYIOTh 13 130IPOMHIJIOBOTO CIIUPTY.

Buxing 50-60 %. T ,,= 197-198 °C (R = H).

T =262 °C (R=0H).

2.1.9.3 Cunre3 4-HITPOKOPUYHOTO AJbAETIY

0
— 0 O KOH Nalhe
OzN—Q‘Cf/ +H3C_Cf/ — OZN@Cﬁ H
H H OH
H P
HY — //C _C\H
— OZN—\ / C.
—Hzo H

Cywmim 10 r 4-"iTpoOen3zanpaeriay 1 20 M OITOBOTO
anbJErily B TPUTOPJIA KOJIOYy MICTKICTIO 250 M,
CHOPSIKEHI 3BOPOTHUM XOJIOJUIBHUKOM, KparelbHO0
JTHAKOI0 Ta MEXaHIYHOI MIIIAIKoK (Kpalle MarHiTHUM
nepemMiinyBad) 13 30BHIIIHIM OXOJIOJDKCHHSIM CYMIIIIIITIO
TJI—CUTb, 0X0JIOKYIO0Th 70 0—5 °C 1 3a BKa3aHOiI TeMmIie-
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paTypu 0 OJHOPIJHOI €MyJbCli 00EpeKHO KpallIsIMH
npoTsaroM 2 XBuiauH goaarTh 0,5 ma 25 %-ro kamii ria-
POKCUAY B METAaHOJI (32 paxyHOK €K30TE€PMIYHOI peakiiii
Temneparypa Moxe migHstucs ao 20-25 °C). Yepes 10
XBHJIMH 0 PEaKIIHOI CyMillll 10/Iaf0Th 2 MJI OIITOBOI KHC-
JIOTH, BIATAHSAIOTH 32 3HMKEHUM THCKOM Ha BOJISHIN OaHI1
(mo 70 °C) 3ayMIIKK OLITOBOTO albJeriay, 10/at0Th 20 M
CyMIILI1 MypalIMHoi Ta oiToBoi KUCJIOT (1:1) Ta HarpiBarOTh
31 3BOPOTHUM XOJIOAUILHUKOM IMPOTATOM JIBYX TOAWH JIJIs
Jerigparaiii TpoMiXKHOTO MPOIYKTY aJibJO0JbHOI KOHJICH-
cauli — 3-(4-nirpodenin)nponanoin-3-ansa-1. Iapsunii pos-
YUH BWIMBAIOTh B XIMIYHY CKJISIHKY, IO OXOJOKEHHI
HIJIbOBUM MNPOAYKT MOJPIOHIOIOTh, MEPEHOCATh Ha JIHKY
broxuepa, ocan PpiIbTPyOTh, IPOMUBAIOTH Bl KUCIOT S0—

70 MJ1 BOAM 1 IEPEKPUCTATIZ0BYIOTh 13 METAHOITY.
Buxig 10-11r. T,, = 145 °C.

2.1.10 IHeperpynyBaHHsl OPraHivYHUX CHOJYK

2.1.10.1 Orpumanus o-D-riarokomnipanosu

-z HOH ™
H
HO ©
HO H OH
H  HOonH H
fy Lo
< —>»= HO
HO H
HOH
H Mo
I_L
HO ©
HO OH
L H HOH D

VYV XIMIYHIHA CKIISTHI MICTKICTIO 50 MJI Ha BOJsIHII OaHl
(Ha MOBEPXHIO BOJM JIJIs 3MCHIIICHHS BUIIAPOBYBAHHS BOJIU
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I0Jal0Th napadid) PO3UYMHSIOTh 5 T D-Timoko3u B 2,5 M
Boju. CKIISHKY 3HIMAKOTh 3 BOJSAHOI OaHl 1 JOAAI0Th, MPHU

nepeMilryBaHHl,
KHUCJIOTH.
CH,OH

H OH

OH H
HO OH

H OH

10 M XOJIOMHOT KpHXKAHOI OITOBOI

Ilimx yac pgomaBaHHS KHCIIOTH,
MOBOJII YTBOPIOIOTHCA KpUCTaIU O€3-
BOJIHOI  o-D-rumoxkomipaHo3m,  sKi
(GUIBTPYIOTh 3 BUKOPUCTAHHSIM BaKyy-
My Ha jidni broxHepa, mpoMHBaIOTh
CIIUPTOM 1 CyIIaTh.

Buxig 3,7-4,0 r (Omu3pko 75—
80%);

o] = 11100,

2.1.10.2 Orpumanus B-D-rioxkonipanosu

Ha Boaguiii

~
Mo

H HOH
HO L H o

> =190 OH
H HOH

Ho

OH
HO | y

Oa”Hl, a IIOTIM HA NOOJYM'I Tra3oBOro
) Yy

najbHUKa (200 IHIIOrO HarpiBajbHOrO MOpWIaay) Harpi-
BalOTh Y CKJIHIN 0,5 M1 BOAM 3 5 T TJIFOKO3H JI0 1i MOBHOT'O
po3unHeHHs. CKJISHKY CTaBJISTh Ha rapsdy BOJSHY OaHIO
(Ha MOBEPXHIO BOJAM JIJISI 3SMEHIIICHHS BUIIAPOBYBAHHS BOIU
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noTpiOHO JoAaTy mMapadiHy) 1 J0JAI0Th 6 MJI KpHXKAHOI
OIITOBOI KMCJIOTH, 3a3aajeriap Harpitoi 10 100°C. Ilig gac
PO3MIITYBAHHA MPOAYKT IIBUIAKO KPHUCTATII3ZYETHCS, KMOTO
(UIBTPYIOTh 3 BUKOPUCTAHHSAM BaKyyMy Ha Jiiiii broxHepa

Ta cymarb. PedoBuHa MicTuTh mpubdim3no 93% B-dopmu;
20

o]y = +24,5°.
Jns orpumaHHs uyuctoi B-popmu D-rirokomnipaHo3u

NOTPIOHO TMPOBECTH TNEpPEeKpUCTaNi3allilo, ajie yCIix

rapaHTOBaHUM 3a MIBUIKOTO BUKOHAHHS OMEpallii.
Jls mepekpucTaizaiii BOJAY OXOJIOJI-

Ky10Th 10 0 °C (Ha KokeH 1 rpaM mpoAyKTY 08
BUTpayvaeTbcsi 1| M BOAW), a MOTIM y HIH [ O OH
WBUOKO ma  eHepliiHO  PO3YWHSIOTH

OPOAYKT. 3a IeKiIbKa CEKYH]I PO3UnH (DIIbT- OH H
pyIOTh, (DUIBTPAT 3MILIYIOTH 3 aOCOIIOTHUM HO H
cnupToM (1o 5 MJI a0COJIIOTHOTO CIUPTY Ha H  OH

KokeH 1 rpaM HeouuieHoi -D-rmrokormipa-
HO3H).

Yucrta B-D-riawkomipano3a, sika KpUCTaII3yeThCS B

20 . ,
JaHUX YMOBAax, Mae [OL]D =+19,6°. i mBuAKO PIILTPYIOTH

Ta BUCYIIYIOTb.

Hocaigkenns myraporauii  po3yuHiB o -D-
riakonipasosn ta  B-D-riokomipano3u (Kypcosguii
00C]1i0 HaA NPOMA3L 00H020 OHA — 8 200UH).

HOH HOH
Ho Ho
HO
Om Hmw
H HOon H MO H
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PiBHI HaBaXKu o- Ta B-UMKIIYHUX (HOPM TJIIOKO3HU
MIBUJIKO PO3YUHAIOTH, BKJIIOUYUBIIKN CEKYHIOMIPH, B OJHA-
KOBIM KUIBKOCTI BOAM (ToTyroTh npubin3no 0,4-0,5 %-Hi
pPO3UMHU, 00’ €M 3aJICKUTh BiJ PO3MIPY MOJSIPUMETPUYHOI
TpyOKM) Ta 3aJIMBalOTh B KIOBETH 10 mNojspumerpa. [lome-
pPEIHBO O3HAWOMMBIIUCH 13 IHCTPYKIIIEIO 10 BUKOPUCTAHHS
NOJISIPUMETPA, MPOBOJATH BUMIPIOBAHHSA KYTIB OO€pTaHHS
PO3UMHIB BIJI MOMEHTY IIOYaTKy MyTapoTamii (MOMEHT
PO3UYMHEHHS KpUCTATIYHUX (HOPM) 10 YTBOPEHHS PO3YHHIB
3 OJHAKOBMMHM 3HAYEHHSIMU KYTIB OOE€pTaHHS 1 OYIyIOTh
rpadgiuHy 3aJeKHICTh KyTa OO€pTaHHS Bl 4acy — PIBHO-
Bara JIoCSIra€ThCsl MPOTATOM OJIUM3BKO 8 TOJUH.
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2.2 3axMcCHI rpynu B OpraHivHiu ximii

B ocranHl JgecsSTuUpiyys IIHPOKO BUKOPUCTOBYIOTH
TUMYacoBe OJIOKYBaHHS (3aXHCT) (DYHKIIOHAIBHUX TPYIl
a00 OKpEeMHX IMOJIO)KEHb MOJEKYJIH, SIKI MOXYTh OpaTu
y4acTh Y PeaKilisix, 110 MIaHYHThCS MPOBOJAUTHU I10 1HIITUM
pPEaKIIMHO3IaTHUM TpynaM a0 IMOJIOKEHHSIM CHOJYKH.
Metonu 3axucty (GYHKIIOHAJBHUX TPYI B OpPraHIYHHUX
PEYOBHMHAX MAIOTh BaXKJIMBE 3HAUYCHHS Y 3B’SI3KYy 3 THUM, 1110
BUKOPUCTOBYIOUHM Y CHUHTE3aX Oarato(yHKI[IOHAJIbHI CHO-
JTyKH, JTOCIITHUKH MOCTIMHO CTHUKAIOTHCS 13 HEOOX1JHICTIO
CEJICKTUBHOI'O BUKOPUCTaHHS (DYHKIIOHANBbHOI Tpynu. [Tpu
IIbOMY TOCTIfHO BWHUKAa€ MHUTaHHA BIJHOCHO METOIY
BBEJICHHS 3aXHWCHUX TPyI, CTAOLILHOCTI 3aXMCTy Mij 4ac
HAaCTYIHHMX OIlepalliii Ta CIoco0IB YCYHEHHS 3aXHCTy OC-
HOBHHUX (PYHKUIOHAJIBHUX TpyI, HE 3aiiMal4u 1HIIKUX
pEaKIHO3IaTHUX TPYII.

3BUYANHO 3aXUCTYy MOTPEOYIOTh:

* -C-H — 3B’s13ku (aneTWJICHOB1, apOMaTHU4HI Ta ajida-
THYHI);

e -N-H — 3B’43ku Ta 3amilieHi amiHOTpynu (IepBUHHI
Ta BTOPUHHI aMiHH, T1Apa3uHU, T1IPOKCUIaMIHU Ta TPETUH-
HI aMiHH);

* -O-H rpynu (cniuprtiB, 1i0JiB, PEHONIB Ta MipoKaTe-
X1HIB);

* -COOH rpym;

* -S-H rpym;

¢ -C=C- Tta -C=C- 3B’a3KIB (CTHUJCHOBHUX, II€EHIB Ta
alleTUJICHOBUX);

* -CHO Tta >C=0 rpyn Ta 1H1Ii.

Ha chorogHi BCTaHOBJIEH! HaiO1abll e€hEeKTUBHI 3a-
XUCHI Tpyny Ta J00pe BHMBYEHI iX MOPIBHSUIBHI TMEpEBar.
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OnyOmaikoBaHi psajg MoHorpadiil, y SKUX CUCTEMaTH30BaHO
BCTaHOBJICH1 3HAHHS OUIBINI HIXK 3a 70 POKIB.

BaxJMBUM € TakoX y3araJilbHEHHS OCHOBHUX METO/IIB
3HATTS 3aXUCHUX Ipyn. Biomi m’SITh OCHOBHUX METOJIB
YCYHEHHSI 3aXUCTYy — KUCJIOTHUH Ta OCHOBHHUM TiJpOJi3,
BIJIHOBJICHHSI, OKMCJICHHSI Ta TEPMIYHE €JIIMIHYBaHHS.

Huxde mponoHyeMO METOAMKHU 3aXUCTy (PYHKIIIOHATIb-
HUX TPYIL.

2.2.1 CuHTe3 1UMEeTUJI0BOIr0 edipy pe3opuuHy

OH OCH3;
2 (H;C0),S0,

P
Y

OH OCH;

Peaxyisn 3axucmy 2i0pOKCUNbHUX 2PYN  MeMUNTbHUMU:
ANKIY8AHHA — (heHonie  OuMemuicyibamom y — JYHCHOMY
cepedosuyi.

Y Tpuropiay KoyiOy 13 30BHIIIHIM OXOJOJKEHHSIM
BOJIIHOIO OaHEI0, CHOPSIKEHY MIIIAIKOI0, TEPMOMETPOM,
JIBOPOTUM (DOPILITOCOM 3 KpaleybHOK JIIMKOI Ta 3BOPOT-
HIM XOJOAWIbHUKOM, momimaroTth 2,75 T (0,025 momab)
pezopuuny, 35,0 ma 10 %-ro KOH 1, iHTEHCHUBHO nepeMi-
IIyI04H, J0Aal0Th a0 Ii€i cycmensii 6,31 r (0,05 momb)
auMmetuicynbdary (tsara, JIMC — kaHlieporeHHa peuyoBH-
Ha) 3 TAKOI0 IIBUAKICTIO, 100 TemIieparypa peakiiiiHoi
cyminn He nepesuimyBaia 40 “C. IloTiM 3HIMaOTh OaHIO
OXOJIOJDKEHHSI 1 CYMIIl KHUIT SITATh TpOTsAroM 30 XBHIIMH.
[Ticis 0XO0NOMKEHHS, MAaclio BIIJUISIOTh, 13 BOJAHOI (pa3u
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MPOAYKT €KCTParyrTh A1eTHIOBUM e€dipoM — croyatky 30

MJI Ta JOJIATKOBO 2 pa3u MO S5 Mil, Macio Ta eipHi BUTIK-

K1 00’ €IHYyI0Th, TpoMuBaroTh 10 Ma 2 H NaOH 1 Bogoro

(10 mn), cymars HaTpid cyiab(aToM, pO3YMHHUK BiAraHs-

I0Th, @ CUPUW MIILOBUN MPOAYKT (DPaKIIOHYIOTh, OAEP-

xKytoun 2,9 1 (84 %) numeTuaoBoro edipy pe3opiyHy.
T = 99-100 °C/12 MM pr. cT.). n*’p =1,5223.

2.2.2 CuHTEe3 rBasiKOJIY

Peaxyin 3axucmy: ayunrosanms o0OHI€i 2iOpOKCUNLHOI 2pynu
OeH30inxX10puUdy,  ANKLY8AHHSA BLIbHOI  2IOPOKCUNIbHOL  2pynu
UOOUCMUM MEMUNOM, 3HAMMSA 3AXUCTY 8 TYHCHOMY CEPedo8ULYI.

Cranis 1. Cunmes 6en3oinxnopudy

O, == O
C D Y
ol a1

VY KpyriogoHHy K00y, CHOPSIKEHY 3BOPOTHUM XO0JIO-
JTUJIBHUKOM 3 Ta30BiABIIHOK TPYyOKOIO, OIYIIEHOI B
KOJIOYy 3 pO3YMHOM HATPIA TIAPOKCUAY Mailke J0 HOro
MOBEPXHI, MOMIIIAI0OTh HABAXKKY OCH30MHOI KUCJIOTH, Hal-
JUIIOK TIOHUIXJIOPUZY 1 KUIUSITSITh A0 NMPUIUHEHHS BUII-
nenns napiB HCI. 3BopoTHUI X0JIOJUILHUK 3aMIHIOIOThH Ha
Hacanky KisiizeHa Ta 30uparoTh npuiiaj Jjis IEPErOHKH 3a
3HUKEHUM THUCKOM (puc. 16). 3a atmochepHOro TUCKY Bij-
TaHsSI0Th HAJJIMIIOK TIOHUIXJOPHIY, a 3aJIUIIOK — Mepera-
HSIFOTh 3a 3HMXKEHOTO TUCKY — 84-85 °C / 15 mMm pT. cT. abo,
AKIIO B CHHTE31 BUKOPHCTOBYBAJIM OYHIICHY OEH30MHY
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KHUCJIOTY 1 OTpUMaHUM OCH30LIXJIOPUIY BI3yalbHO YUCTHM,
BUKOPUCTOBYIOThH JIJIsI CHHTE3Y Ha CTafil 2.

Cranisa 2. Cuumes nipokamexiny MOHOOEH30amy

OH 9) OH
O 50 e (X
Cl °7§
0)

OH

VY kon0y Epnenmeiiepa mictkictio 100 mii, criopsipxe-
HY CKJISSHOIO BOJSTHOIO OaHEIO JIJIsi OXOJIOKEHHS, KA PO3-
MIIlIEHA Ha MarHiTHINA MIMIAII1, TOMIIIAIOTh METAJIEBY Mi-
ajKy B 3aXHUCHIM Te(paoHOBiH 00070HII, BHOCATh 5,55 T
(0,05 MoJb) mipoKaTexiHy, 10Ja0Th 23 MJI BOJIU Ta BMHUKa-
I0Th nepeMimnyd. [IoTiM miciisi po3YMHEHHS MIPOKATEXIHY
noaarTs 6,36 r (0,06 Mmosib) kapOoHaty Hatpito y 20 mu
BOJIM M IO OTPUMAHOTO pO34nUHYy IpOTIroM 20-30 XBUIINH,
CHEPriiiHO MepeMillyouu, N0oAarTh Mo kpamisMm 7,03 T
(0,05 Monb) GeH3oiXJI0opUay (CBIKOIEPETrHAHOTO — T. KHIL.
84-85 °C/15 MM pT. CT.), NIATPUMYIOUH TEeMIEpaTypy B
Mexkax 20-25 °C. Peaxiiiiny cyMill Jijis TOBHOTH MPOXOJ-
KEHHSI peakilli MepeMillyloTh 1€ JACAKUW 4Yac, a MOoTiM
IOAAI0Th MIHIMAJIbHY KUIBKICTh JIUXJIOPMETAHYy JI0 IMOBHO-
ro PO3UYMHEHHS NPOAYKTY peakiiii, opraniuny ¢asy Biagi-
JSK0Th, MPOMUBAIOTH HA IUTMJIBHIN JIIHII Ta CyIIaTh XJIOPH-
JIOM KaJibl[ifo. PO3YMHHUK BIIraHSIOTh Y BaKyyMmi, a Ipo-
JTYKT OYHUIAIOTh MEPEKPUCTAIIZALIEIO 13 XJI0pOohopMY.

beHzoat mipokaTexiHy — KpUcTajand 0€3 KOJIbopy.

Buxig 10,41 (97 %). T ., =130-131°C.

182



Cranisa 3: Cunme3s esasikony benzoamy

H OCH
© K,COs5 >
+ CHyl —2—3»
o-C O—C

\ \\
b O

VY konOy Epnenmeitepa mictkictio 100 mi1, po3milieHy
Ha MAarHiTHIA MIMIAIIi, TOMIIIAI0Th METAJIEBY MIIIAJIKy B
3aXMCHIA Te(IOHOBIM 00OJIOHII, BHOCATH cyMiml 8,56 T
(0,04 monb) OeH3oaTa MipoKaTeXiHy, OTPUMAHOIO B MOIe-
peanbomy cunredy, 11,5 r (0,08 moinb) toamerany, 7,76 T
(0,56 moinb) cyxoro Hatpiii kapoboHaty B 40 My 3HEBO/I-
HEHOTO aIleTOHYy, IOTIM KOJIOY 3aKpuBalOTh 3BOPOTHUM
XOJIOMUIBHUKOM 1 PEAKLINHY CyMilll HarpiBarOTh MPO-
TaroM S roauH. Ilicist oxonomkeHHs noaarotsh 40 M1 Boau
Tta 40 M nerponeriHoro edipy (ppakmiss 50 — 70 °C),
CyMIIIl €HEPrifHO MEPEMIIIYIOTh, a MTOTIM OpTraHIuHy (azy
BIIIUIAIOTE. BoaHy a3y MOBTOpPHO €KCTparyroTh METPO-
nerHuM edipom — 2 pazu no 25 — 30 mur. OprasiyHi BUTSIK-
KU 00’€IHYIOTh, TPOMHUBAIOTh 2 H PO3YMHOM HATpIA Tij-
pokcuay (2 pasu mo 30 — 40 mi), cymars Hagx MgSO,,
PO3YMHHMK BIATAHSIOTH Yy BaKyyMi, a MacjomoJiIOHUI 3a-
JUIIOK, IO JIETKO KPUCTANI3Y€EThCA, IEPEKPUCTATIZOBYIOTh
13 rekcaHy. 30BHIIIHINA BUIUISAJ O€H30aTy TIBasSKoOIy —
0€3KOJBbOPOBI TOJIKH.

Buxig 7,1t (77 %). T.,=57-58°C.
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Cranis 4: ['ioponiz 6enzoama 28asKony

OCHj, OCHj,
OH

o7

O

Hapaxky O6eH3zoata reaskony (6,6 r, 0,029 Mosnb) nomi-
IAI0Th Y KPYTJIOJAOHHY K010y MicTKicTio 100 M1, 101aI0Th
32 MJ1 BOAHOTO po34MHY Kamiid rigpokcuay (3,25 r KOH —
npubau3Ho 0,06 MoJib) 1 KUITATITH 31 3BOPOTHUM XOJIO-
TUIBHUKOM (OaXKaHO Yepe3 XOJOAWIBHUK MPOMYCTUTH
TOHKY CKJISIHY TPYOKY JJIsi TIPOXOJIP)KEHHS 1HEPTHOTO rasy)
npoTsroM 12 roauH (IOMYCKAETHCA KUI SITIHHS MPOTATOM
TPbOX 3aHATH). [TiCs1 OXONOMKEHHS PEaKIIiHY CyMIII M1I-
KUCJIAI0Th po30aBiieHoro (1 : 10) xymopuaHoi KUCIOTO 10
pH 1-3, micist 4oro mpoAyKT €KCTparyrTh OpraHidyHUM
PO3YMHHUKOM, KWW HE 3MINIY€ETHCS 3 BOJOKO Ta J0OpE po3-
YUHSE apOMaTU4YH1 CroJykKu. HaillkpamuM po34MHHUKOM €
nietwiioBuid edip (3x25 mi), MOKHA BUKOPUCTATH OCH30I
(5x25 m) abo xmopodopm (3x25 mia). O0’eqHaH] BUTSIKKU
U1 BUJQJICHHS OCH30MHOI KHUCIOTH TPUYl MPOMHBAIOTH
HACUYEHUM PO3UYMHOM HaTpid kapOonaty (mo 30-50 mu)
pPETEIbHO TEPEMIITYIOUd BMICT JUIMIBHOI JIIHKH, BOJIOKO
(30-50 M) 1 cymare Hax CaCl,. Yepes 12-24 roaunu
PO3UMHHUK BIITAHSAIOTH, a 3aJUIIOK (PaKIIOHYIOTh ITif
3HWKEHUM TUCKOM. | BasiKOJI NIEPETAHAETHCS Y Mexkax 92—
95 °C/18 MM pT. CT. y BUINIAAI piAMHH O3 KOJIbOPY 3
XapaKTEPHUM 3aaxoM.

Buxin 2,8-3 1 (80 %). n”’p=1,5340.
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2.2.3 Cunres

. *
1,2,3,4,6-nenra-O-anerui-o-D-rirokonipanosu

Peaxyis 3axucmy: ayuntosanus 2iOpoKCUIbHUX 2PpYN 8 YMOBAX
nepezpynyeants D-entokonupanosu 6 a-gopmy.

HOH H AC
AN HO  B(CHICORO HO |
"o " scHcooH ¢
Ho oH ’ i A OAc

VY ko161 Epnenmeiiepa micTkicTio 100 M1 po34YUHSIOTH
2,5 T 3HeBogHEHOI D-rmroko3m y 10 mi Temioro cyxoro
nipuauny. [ToTiM peakuiiiHy cyMill 0XookyoTh 10 0 °C
(Ma-Boja) 1 OMpU MOJAIBIIIOMY OXOJOMKEHHI Ta IMepeMi-
ITyBaHHI TMOBUILHO A00aBJIsitOTh 10 MJI OITOBOTO aHTII-
puay. PeakuiiiHy CyMilll 3aJMIIAlOTh MPU KIMHATHIA TeM-
neparypi Ha 24 TOAWHM, IIOTIM BHJIHWBAaKOTh, E€HEPTIHHO
NepeMIIIYIOYM MEXaHIYHOW Mimaikow y 50-70 mu oxo-
nomxerol 1o 05 °C Boau (abo cywil Jia-Boaa), Ta 3aiIH-
ATk I (opMyBaHHS ocany Ha 1-2 roaunu. LliapoBuid
npoaykT (4,5-4,8 r) dineTpytoTh Ha diiui broxHepa, mpo-
MHBAIOTh BOJIOIO JI0 3HMKHEHHS 3amaxy MipuIvHY, CyIIaTh
Ha MOBITP1, HOTIM B eKcukKaTtopl HaJ 3HeBogHeHUM CaCl, 1
MEPEKPUCTANIIZOBYIOTH 13 45 %-r0 €THUJIOBOTO CIIUPTY.

20
Buxin 3,54 1. T, =112-113°C. [%p = +102°
(xs1opodopm).

*

Oumoeuit anziopuo 3a 1020 6I0CYmHOCMI y UboMy, a
MaKodc i nO0AIbUIUX CUHME3AX, MONCHA 3AMIHUMU HA
nponionosuit anziopud. Cunmesu npoxooamsv aHA102iu-
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HO — Oewi0 3MIHIOIOMbCA KOHCMAHMU CUHME308AHUX
npoOyKmie.

2.2.4 Cunre3s

1,2,3,4,6-nenta-0-anernia-B-D-riaokonipaHo3u

Peaxyia 3axucmy: ayunrosanus 2i0poKCUTbHUX 2PYR 8 YMOBAX
nepezpynysants D-enokonupanosu 8 f-gpopmy.

HOH H Ac
HO Ho 5 (CH3CO),0 Ac HO OAC
HO H 5 CH,COOH Ac

H HOOH 3 H AcO H

Cywmim 3HeBOAHEHO1 Tuoko3u (2,6 r; ~0,02 M) 1
I0MHO 3HEBOJHEHOro Hatpid amerary (1,2 r; ~0,15 M)
TOHKO MOAPiOHIOITE Y (hapdopoBiil CTyMIll 1 MEPEHOCITH
y OJHOTOPJY KPYIJIOJOHHY KOJ0y MICTKICTIO 50-100 M.
o cywmiun aoaarTs 12,5 © CBDKONEPErHAHOTO OIITOBOTO
aHT1IpUy ¥ KOJIOYy HarpiBaroTh 13 3BOPOTHUM XOJIOJIUJIb-
HUKOM (00O0B’SI3KOBO 3 XJIOPKAIBIIEBOIO TPYOKOI0) HA KHUII-
ns4id BoastHiA Oawi. IIpu ubomy, mpotsirom 30 XBUIMH
CyMIIII TMEPIOAUYHO CTPYWIYIOTh ISl IIBUAIIOTO PO3YH-
HEHHS CKJIQJOBUX PEAKIIMHOI CyMIIlll, a MOTIM HarpiBaHHSI
MPOAOBXKYIOTh 11I€ MPOTATOM 2-X TOJUH. ["apsuy peakiiiiHy
CyMIIll BUJIMBAIOTh TOHKOIO 111BKOIO (IHTEHCMBHO MEXaHid-
HO mnepeMimnytoun) y 200 r cymimn gig-Boaa (abo CHIr-
Bojia). [Ipr MOXKIMBOCTI, MEpEeMIlTyBaHHSI MPOJOBKYIOThH
e npoTsaroM 2-3 roauH ado 3alMInarTh Ha 24 TOJIWHHU.
Kpucraniuny Mmacy, sika Bumaiga B ocaja (He paHilie Hix
yepes J00y), AKOMOra peTesibHIIIe MOAPIOHIOKTh, (DIIbT-
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PYIOTh Ha jilili broxHepa, peTeabHO MPOMHUBAIOTh BOJIOIO,
no0pe BIIKMMAIOTh Ta MEPEKPUCTANIZOBYIOTh 13 95 %-
ro erunoBoro crmupty (12-13 mur) abo 130mpomiaoBOro
crnupty (~20 mi).

Buxin 1,2,3,4-nenra-O-aneTuia-B-riaroKonipaHo3u cTa-
HOBUTH 3,5-4T.

[Hu1b0BUM MPOJYKT — OUIOCHIKHUM mOpomIokK 3 Ty, =

20
134-135 °C, sxuii XapakTepU3y€eThCs [O‘]D = +3,8° (po3-
YUHHUK — XJIOpOhOpM).

2.2.5 Cunre3s
1,2,5,6-au-O-nukJjaorekcuinaeH-D-
K0P YypaHO3H

Peaxyis 3axucmy. wacmkosuii 3axucm npocmopoeo Habiudice-
HUX 2I0OPOKCUNBHUX 2PYNN Y 8U2TIA0I ayemallis.

Y mmpoxkoropay koj0y Epienmeiiepa, cCHOpsIKEHY
MEXaHIYHOIO MIMIAIKO, BHOCATh 6,5 I' TOHKO MOJAPIOHEHO]
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3HEBOJAHEHOI D-riroko3n, 8-8,5 M IUKIOINCKCAaHOHY Ta
5 M ouwmieHoro aiokcany. Jlo cywminri, eHepriiiHoO mepe-
MINIYIOYH, MO KpamisiM goaaroTh 1,5-2 M cyiabdaTHOi
kuciaotu (d = 1,84). PeakuiitHa cymill CHJIBHO pO3irpi-
BAETHCA Ta IMIBUJKO TEMHIE, a yepe3 7-9 XBUIIMH MOTPIOHO
y>K€ BUKJIIOYUTH MIIMIAJIKY, TaK K yxe 32 10 XBWIMH mMaca
tBepaie. Uepes 30 XBWIMH 0 peakIiiHOI CyMilIl 00epex-
HO JI0JIAaI0Th HEBENUKY KulbKicTh Boau (10-20 mu1) 1 mo-
JIpiOHIOIOTh J10 YTBOPEHHS OJHOpPiAHOI cyMmimn. Kpuc-
TajgiyHy Macy (inbTpyroTh Ha miiiil broxHepa, mpomu-
BalOTh BOJIOO. [ToapiOHEHHS 1 QUIBTPYBAHHS HOBTOPIOIOTH
2-3 pa3 10 TOBHOTIO BHUJAJICHHS CYJIb(ATHOI KHUCJIOTH
(KOHTPOJIb IHAUKATOPHUM IariepoM ).

Buxig HEOUYMIIEHOTO IIJILOBOTO MPOAYKTY 8-8,5 1 (01-
aui nopomok 3 Ty, = 130 °C). Ilicns nepexpucTanizarii 13
O0eH3MHY a00 nerpodeitnoro edipy — T, = 134-135 °C.

2.2.6 Cunre3
1,2-O-muxiaorekcuinaeH-o-D-rirokopypanosu

Peamﬂ'}z 3axucnity. 4acmKoe€e 3HANMNA 3axucniy.

CH;COOH

-CeH100

Ha Boasniii 0an1 y ko101 EpienmMeiiepa HarpiBaroTh 10
Temnepatypu B Mexax 65-70 °C, HmOCTIMHO CTPYLIYIOUH
a00 mepeMillylYd MEXaHIYHOK MIIIajJKoKo, CyMill 5 T
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1,2,5,6-nu-O-nuknorekcunuaeH-D-rmokopypano3n 1 15
MIT 75 %-1 OITOBO1 KACJIOTH 10 YTBOPEHHS PO3UMHY Ta IIE
npotsiroM 3045 xBuiuH. PO3YMHHMK BHUMAPIOIOTH IMif
3HUKCHUM THCKOM, a CyXUH 3aJHUIIOK NEPEeKpPUCTaIII30-
BYIOTb 13 CyMillll eTujioBui cnupTt-eTuianera (1 : 1).

Buxing 1,5-2 r (40-50 % Big TeopeTudHoro). bimui

KPUCTAIIYHUN LUTbOBHUM MpoayKT mae Ty, = 153-154 °C
20
Ta XapaKTEPU3YETHCS [0‘]1) =+ 4 ° (pO3UYNHHUK — allETOH).

2.2.7 Cunre3 peniriagpasona D-rirwoko3un

Peaxyin 3axucmy: 3axucm anvoezionoi epynu enineiop-
A3UHOM.

CHO HC=N-NH-CsHs
H——OH H——OH
HO——H HzNNHO HO——H
H——OH > H——OH
H——OH H——OH
CH,OH CH,OH

Y KpyrioaoHHIN ABOropaid koidi MicTkicTio 50 M,
CIIOPS/IKEHIN KpamneabHOI JIIMKOK 1 3BOPOTHHUM XOJIO-
JTUILHUKOM, PO3YUHSIOTh, HATPIBAIOYM HA KUIUISYiN BOJIS-
HIM 0aHl, y MIHIMQJIbHIA KITBKOCTI €THJIOBOIO CIIUPTY 1 T
D-ritoko3u, MOTIM J0Aal0Th €KBIMOJEKYJSPHY KUIBKICTh
CBIXOMEperHanoro peHuriapasuny (ocHosn). Harpi-sanus
NPOAOBXKYIOTh A0 BHUIAAIHHA ocany deHuriapazony D-
rmroko3u. Ilicis oXojmoKeHHsS peakiiiHOl Cymilll ocaj
(IIBTPYIOTH 1 MEPEKPUCTATIZYIOTH 13 MIHIMAIBHOI KIJIBKOC-
T1 cnupTy. Buxig nepeMiHHUM.

T = 160 °C (o-beniariapason).

T = 141 °C (B-deninriapazon).
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2.2.8 Cunre3 (peHisio3a30Ha D-riiroko3un

Peaxyis 3axucmy: ymeopenus ¢enineiopazony D-enrokozu ma
00HOYACHE OKUCHEHHSI O-2I0POKCUNILHOI 2pYNu.

CHO HC=N-NH-CgHs
H——OH H—¢=N-NH-C6H5
HO——H 3 HzNNH@ HO——H
H——OH > H——OH
H——OH H——OH
CH,OH CH,0OH

Y  KpyrioAoHHIA oOjHOropiiii kKoiabi (abo Kool
Epnenmeiiepa) Bmictumictio 50 M 31 3BOPOTHUM XOJIO-
JTUJIBHUKOM HarpiBaloTh Ha KUIUISYiN BOMASHIN OaH1 CyMill
1 r D-rimroko3u, 20 M1 BoaH, 2 T CBIXKONIEPErHaHOTO (PeH1II-
rigpazuny (ocHoBHu) Ta 2 M1 50 %-1 oTOBOI KMCIOTH. 3a
10-15 XBUIMH pO3MOYUHAETHCA BUMAIIHHS OCaly 03a30HY
y BUIVIS1 IOBIMX TOHKUX rojoK. CyMill HarpiBarTh Ipo-
TAaroM 1,5 roauHM, TOTIM OXOJOKYIOTh; (PEH1I03a30H,
AKAW 32 1€ 4Yac yTBOPUBCS, (QUIBTPYIOTh Ha il brox-
HEepa Ta MnepekpuctaidizoByoTh 13 50 %-ro eTuiaoBOrO
cnupty. Kpucranu ¢eHuio3a3oHa MarTh BUIJIS] CBITJIO-
KOBTHX TOHKHX T'OJIOK.

Temneparypa miaBieHHS: 3a IIBUIKOrO HarpiBaHHS
(1° 3a 2-3 cek) y Kamuisipl pPEYOBHUHA IUJIABUTHCS 3

pyiiHyBaHHsM 01u3bko 208-210 °C.
20
[OL]D = 1,5° (pO3YMHHHK — TIPUIUH).

190



2.2.9 Cunre3 N-0en3ui-2,3,4-rerpa-O-anernJi-3-
[JIIKOMIPAHO3UJIAMIHY
Peakuiﬂ 3axucniy. 4acmeKoee 3HAMMA ayemaninoco s3axucmy

CIOPOKCUNILHUX 2PYNY, peakyis 3 OeH3UNaAMIHOM 3a 2NiKO3UOHUM
2IOPOKCUTIOM.

H Ac
Ac 'O oac HZN'CHT@
Ac .
H AcO H
H Ac
Ac
H AcO H

Cramis 1. Aooykm  2,3,4,6-mempa-O-ayemun-D-
enoko3u i benzuaminy. Cymim 7,8 T IEHTAUETATy TJIIOKO3U
16,6 r OCH3WIAMIHY €HEPTiiHO MEePEMIIIYIOTh npoTsirom 10
XBUJIMH (CTBOPIOIOYM 30BHIIIHE OXOJOMKEHHS BOIOIO).
PeakiiiitHa cyMilll Crio4aTKy CTaHOBUTHCS PIJIKOIO, a TIOTIM,
KOJIA BOHA KPHUCTAN3YETHCS, HETallHO J00aBIAOTh 15 M
TIEeTWIOBOTO e(dipy U mepeMillyBaHHS MPOJAOBKYIOTh IIIE
JeKIbKa XBWIMH. KpucTany npoMixKHOTO IPOAYKTY (DijibT-
pYIOTh, IEKIJIbKA pa3 MPOMHUBAIOTh HEBEIUKUMHU MOPLISIMU
edipy (mo 5-10 mu). Cupuit npoaykt (6iu3bko 8,0-8,2 T,
91 % Bi TEOPETUYHOI0) OUMIIAIOTH IUISIXOM PO3UMHEHHS
Horo y MiHiManbHIN K1JIbKOCTI (05u3bk0 20 Mi1) abCOMIOT-
HOTO XJiopodhopMy, (PLILTPYBAHHAM JOMIIIOK Ta OCA[KEH-
HSIM JIIETUIIOBUM €(ipoM.

Buxin 7,5r. T, =104 °C.
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Cramis 2. Buoinenns N-benszun-2,3,4-mempa-O-
ayemun-f-D-enrokonipano3unaminy

VY XiMmiuHIN CKISHINI 200 Imupokoropiiii konodi Epien-
Meliepa TIaBisATh, IepeMillyoun, 9 r anaykry 2,3,4,6-Tet-
pa-O-anetun-D-riatoko3u 1 OeH3uaMiby, 3a 5 XBWIMH J0
IJ1aBY, MPOJIOBXKYKOUM HarpiBaHHS 1 EPEMIIITYBaHHsI, J01a-
10Th 50 MJI TIeHTaHONy-1, yepe3 2-3 XBUJIMHMU 2 T aKTUBO-
BAHOT'O BYT1JUISl, BUTPUMYIOTh JEKIUJIbKA XBWIUH 1 rapsuuit
pO3UMH (PUIBTPYIOTH ¥ OXOJOIKYIOTh XOJOAHOIO BOJIOIO.
Kpucranu, siki yTBOPUIUCH MICIS OXOJOMKEHHS, DUIbTPY-
I0Th, JIEKIJIbKa pa3 Ha QUIBTPI MPOMHUBAIOTH HEBEIUUYKUMHU
MOPIISIMU TIEHTAHOJY-1 1 MOBTOPHO OYMIIYIOTh KPHUCTai-
3all€r0 13 MIHIMaJbHOI KidbKOCT1 (18-25 mu1) eTuinoBoro
CIIUPTY.

20
T =104 °C. [O‘]D = —29,7° (po3uuH y xsopodopmi).

2.2.10 Cunre3 2,3.,4,6-terpa-0O-anerus-D-
IJII0KO03H

Peakuiﬂ: HacnkKoee 3HAmMNA 3axucny .

H Ac
ACO QoA HCI
TP acoly, HaN-CHz —
H Ac H Ac
o ACAC Ho | ) Af&c HO H
Y AcO \OH H AcO G

192



Annykr 2,3,4,6-terpa-O-anerun-D-riaoko3u 1 OEH-
3WJIaMiHy, OTPUMaHUW y TONEPEHbOMY CHUHTE31, PO3UH-
HAIOTh y 125 Mi1 xnopodopmy, po3urH GUIBTPYIOTh, MEpe-
HOCATH y IUIMJIBHY JIIMKY 1 JABi4i, EHEPTiHHO CTPYUIYIOUH,
MOPLISAMH 110 25 MJI OIPOMHUBAIOTh po30apneHoro (1:1) xito-
puaHO1 KucioTor. [ToTiM xmopopopMHUN pO3UYKH MPOMHU-
BAalOTh HACUYECHUM PO3UYMHOM HATPIM T1APOreHKapOOHATY
(koHTpOosib pH), cymare KajabLild XJIOPUAOM, PO3YMHHHUK
BUMAPOBYIOTh, a CHPOIOIOJIOHY Macy BUTPUMYIOTH Y
BakyyMm-ekcukaropi 1-2 aui Hax P,Os. Ilicis BucyuryBanss
CUPOIl PO3TUPAIOTH 13 25 MJI JIETUJIOBOTO ePipy, KpucTaiu
BUAUISIOTE (UIBTPYBAHHAM (TIPOLEAYPY PO3TUPAHHS Ta
(UIbTpYBaHHS MOXHA MOBTOPUTH e ACKUIbKa pa3 1 Bij
IIbOT'0 3AJICKUTh BUX1J MPOAYKTY). Buxizg 2,3,4,6-terpa-O-
aneTmi-D-riroko3u ckiagac oan3pko 17-18 1.

T =132 °C.

a-2,3,4,6-Terpa-O-anernn-D-riroko3a Mae TemIepa-
Typy miaBienns 113 °C, a [-2,3,4,6-terpa-O-anerui-D-
riaroko3a — 135 °C.

2.2.11 ITapa-toJija-N-B-D-rarkonmipano3u

Peaxyisa 3axucmy enikosudnozo eiopoxcuny D-enrokonipano3su.

H O NH, H OH
HO OH HO H CH,
HO , + ™ HO .
H OH H OH
H H H H
CH,

Konby Epnenmetiepa MicTkicTio 250 M1, CIIOPSIIKEHY
3BOPOTHUM XOJIOJIMJIBHUKOM, SIKa MICTUTh PEaKIiHHY Cy-
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Mmim 13 5,4 T D-raroko3m, 3,2 T mapa-toiayiguHy Ta 1 M
BOJIM, HArpiBarOTh Ha BOJSAHIN OaHl 7O IMOBHOI TOMOTeE-
Hi3awii cyMiii (mpubanu3Ho npotaroM 15 xBunuH). KonOy
OXOJIOJKYIOTh Y XOJIOJIHIM BOJIl, BCTAHOBJIIOIOTh Ha Mar-
HITHUH TepeMillyBad 1 10 CyMIlll J0Jal0Th, €HEPriiHO
nepemimytoun, 100 ma gietunoBoro edipy. Ocan cuporo
IIJIBOBOTO MOpOAyKTy (Buxig Omu3pko 6 1, 85 % BiA
TEOPETUYHOr0) (UIBTPYIOTh Ta MEPEKPUCTATIZ0BYIOThH 13
CyMII CIUpT—edip.

20
T. =117-118°C. |®%p = —101.2°— _45.8°.

2.2.12 bBen3ajbpaHiJIiH

Peaxuis 3axucmy: ymeopernns ocnos lllugpga.

0]
O 50 5 OO
. -H,0

Y kpyrioaoHny koia0y wmictkictio 100 mi, 3a06e3-
NEYEHY MEXaHIYHOI MIMIAJIKOK, HaduBaioTh 10 Mn
OEH30MHOTO ajbJIerily, a MNOTIM IPU E€HEPrikHOMY IMepe-
MIIyBaHHI AoAaroTh 9,2 mia aHimiHy. YUepes AeKkiabka
CEeKYHJ PO3IMOYMHAETLCS Ppeakilis, 110 MPOTIKAE 3 BUJII-
JEHHAM TeIUIOTU. PeakiiiiHiii Maci N1aroTh BIJICTOATHUCS
OpoTAroM 15 XBWJIMH 1 TPU XOPOUIOMY IEPEMIIITYBaHHI
BWJIMBAIOTh Y CKISHKY 3 25 Mi 95%-r0 €TUI0BOro Cupry.
Po3uun 3anuiaroTh Ha 10 XBUJIMH 32 KIMHATHATHOI TEMIIE-
patypi, miciasi 4oro mpotsiroM 30 XBUJIMH OXOJOKYHOTb
KpH>KaHOI0 BOJI010. OiepKaHy KpUCTalIluyHy Macy GuibTpy-
I0Th Ha Jidll broxHepa 1 cymarh Ha MOBITpi. beH3anb-
aHLTIH MIEPEKPUCTATIZYIOTh 13 85 %-ro cupTy.
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Buxing 15 r (83% Big teopetnunoro). T, = 54 °C.
T . =300 °C.

benzanbanunid (N-O€H3WIIAEHAHIIH) — KOBTI TOJIKH.
He po3unHsieTbCs y BOJII, pO3YMHHUN B €TUIIOBOMY CIIHPTI,
JieTHIIOBOMY e(ipi Ta 1H. OpraHigyHUX PO3UYMHHUKAX.

2.2.13 CunTe3 aneTaHiiay

Peaxyin 3axucmy: ayunoeanns aminoepynu.

0
i
> NH—C—CH
@NH2+ (CH,C0).0 i zoom @ 3

VY mitpoBii ckisHIl g0 500 MJI BOAU BHOCATH 8,5 MII
KOHIIEHTPOBAHO1 COJISTHOI KUCJIOTH 1 NP TMEPEMIIITYBaHHI
JOAAI0Th aHUTIH. SKIIO pO3YMH BUXOJAUTH 3a0apBICHUM, TO
J0Aal0Th 2 T' aKTUBOBAHOI'O BYTULISA, MEPEMIIIYIOTh IPO-
TATOM 5 XBWJIMH 1 QUIBTPYIOTh. be30apBHUII pO3UMH HArpi-
BatoTh A0 50 °C, 10/ar0Th OITOBUIM aHTIAPU 1 TIEPEMIIITY-
I0Th JO TOBHOT'O MOro po3unHeHHA. [1oTiM HeralitHO npuIIK-
BalOTh pO34YMH 15 r HaTpii anerary y 50 mia Boau, mo0pe
NEePEMIIITYIOTh W 0XOJIOKYIOTh JIbOIOM.

Kpucranu aneraniiaiay, 1Mo BUNAIXA MiJl 4ac CTOSHHS
peakiiitHoi Macu, GUIBTPYIOTh Ha Jilil broxHepa, nmpoMmu-
BalOTh HEBEJWKOIO KUIBKICTIO KPHKAHOI BOJAM 1 BUCYIIY-
10Tb. OTpUMaHUI TPOIYKT JIOCTAaTHHO YHUCTHUH: y pa3l Mo-
TpeOr MOro MOYKHA MEPEKPUCTAIIZYBATH 13 BOIU.

Buxig 10-11r. T, =115°C. T ., = 305 °C.

Aneraninig  (N-deninaneramin, antudeOpan, N-
aleTUNIaHUIIH, (eHIaMi]] OITOBOI KUCIOTH) — Oe30apBHa
KPHUCTaJIlYHAa pPEYOBUHA. PO3UMHAETHCA Yy MIETUIIOBOMY
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eTepi, XJI0podopMi, METUIIOBOMY CHHUPTI, BAXKKO PO3UMHS-
€ThCS B XOJOIHIA BO/I.

2.2.14. Cunre3 1,3-giokcoiany 9-anrpajabaeriay

Peaxuis 3axucmy: ymeopenns yuxkiiuno2o ayemani — 0ioKca-
JIAHY.

O\\C _H O~ C/O
CH,OH ~H

I
OGO
—_—

Peakuiiiny cymim — 2 1 9-aHtpanpiaerigy, 0,9 mn
eTUIeHrJiKoM0 1 10 M ToMyosly — KUI STATh y KPYIJo-
JOHHIMA KoJIO1, criopsi/keHi nepexignukom Jlina-Crapka 1
3BOPOTHUM XOJIOJUIBLHUKOM, 10 MPUIUHEHHS BUILICHHS
BoaU. Ilicist 0xo0JIo/KeHHs ocaj JII0KCoIaHa (QUIbTPYIOTh,

MIPOMHUBAIOTH 1 MEPEKPUCTATIZ0BYIOTH 13 TOIYOJTY.
Buxig 0,6 r. T, =195-198 °C.

2.2.15. CunTe3 aneraar 9-anrpajabaeriay

Peaxyia 3axucmy: ymeopenns ayemanto anvoecioy.

Et Et
Ol _H /[ \
C O_ .0
\C’

LD =~y
I

Peakuiliny cymim — 2 r 9-anTpanpiaeriay, 1 r aMoHii
HiTpaTy, 20 MJI 3HEBOJIHEHOTO €TUJIOBOTO CHUPTY 1 2,5 M
CBIXKONEPETHAHOTO OPTOMYPAIIUHOIO €QIpy — KHUIL SITATh Yy
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KPYIJI0J0HHIA K001, CHOps/KEeH1H mnepexigHukom JliHa-
Crapka 1 3BOPOTHUM XOJOAWIBHUKOM MPOTITOM 1 ToJUHU
(10 mpunUHEHHs BUIAUICHHS BojM). Ilicis oxosomkeHHs
peakIiiiHy cyMill 3ajlumarTs Ha 12-15 roauH, mOTIM
MPOAYKT OCAJKYIOTh BOJIOI0, (DUIBTPYIOTh, MPOMHUBAIOTH 1
NEPEKPUCTATIZ0BYIOTh 13 TEKCaHY.

Buxig 2,3 1. T,,=73-78 °C.

2.2.16 Cunre3 3,9-nu(4-0pomdenin)-2,4,8,10-
TETPAOKCOCIUPO/S.5/yHaeKaHy

Peakyia 3axucmy: 3axucm anv0e2iOHOi 2epynu  UWLIAXOM
VIMBOPEHHS YUKITYHUX ayemalel.

Oy .H
C

C(CH,OH), o: :0

Br

Peakuifiny cywmimi, 1mo ckiagaerbes 13 1,4 r© meHTa-
eputputy, 3,8 T mapa-opomoOeH3anpaeriay, 0,5 r mapa-
TOJIYOJICYIb(POKUCIOTH PO3UMHAKTL Y 50 M OeH3ona 1
HarpiBaloTh y KPYIJIOJAOHHIA K001 MicTkicTio 100 wmu,
copsipkeHid nepexigaukom [ina-Crapka 1 3BOPOTHUM
XOJIOAWILHUKOM JI0 MPUIIUHEHHS BUJUICHHS BOAM (OJIM3b-
ko 30-40 xBunuH). Cymim oxonomkyroTsh 10 10 °C, ocan
IIJIbOBOTO MPOAYKTY (iNbTPYyIOTh, CyIIaTh 1 MEPEKPHUC-
TaJI130BYIOTH 13 aMiJIOBOT'O CIIUPTY.

Buxig 2 r. T, =225-7 °C.
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2.2.17. Cunre3 aaykriB [digbca-Auabaepa

Peaxyis 3axucmy: 3axucm nonoocenv 9 ma 10 auwmpayeny
uiisxom ymeopenus aoykmis Jinoca-Anvoepa.

2.2.17.1 Cunre3 9-popmiia-9,10-guriapoanrpaineH-
9,10-en00-0,B-sHaTapHOl KUCAOTH N-MEeTHJIIMITY

Cranis 1. Cunmes N-memunamioy maneinosoi Kuciomu

@) O

Il

C\ C\N CH3
| O + H,N—CH; —> [

C C- OH

O O

VY xonOy Epnenmeiiepa mictkicTio 250 M, criopsi-
’KEHY MEXaHIYHOK MIIAJIKOK 1 BOJSHOI OaHEo s
OXOJIOJPKEHHSI, TTOMIIATh 37 T MaJICTHOBOTO aHTIAPHUAY 1
OXOJIO/IKYIOUM 1 MEePEeMINIyIoUun 3a JEKUIbKa pa3 JI0JaloTh
60 mi 25 %-ro BOAHOTO pO3YMHY METHIaMiHy. PeaxiiiiiHa
CyMIIIl PO3IrPIBAETHCS, YTBOPIOEThCS cycnensis. Ilicns
OXOJIO/KEHHS 1 JEAKOIr0 4acy BUTPUMKH ISl (POPMyBaHHS
ocajay, OCTaHHINH (PUIBTPYIOTH 1 MEPEKPUCTAITIZOBYIOTH 13
BOJIH.

Buxig 20r. T,,=149-151 °C.

Cranisa 2. Cunmes N-memunimioy maneinosoi kuciomu

@ @
C—N-CH, ¢ C.

[ H — = ] N CHs
C—OH “H,0 c

O O
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Cywmim 13,9 r N-metunamiay MajieiHOBOI KUCIIOTH, 3,9 T
3HEBOJHEHOIr0 HaTpii amerary 1 41 MJ OLITOBOTO aHTIH-
pUly HarpiBaloTh Ha BOJgHIA Oani. [locTymoBo cymim
HaOyBae 3a0apBiICHHS, TBEPAl CKIAJ0BI PO3YHMHSIOTHCS.
UYepes 40-60 XBUIUH JOAATKOBOI'O HarpiBaHHS CYMII OXO-
JOJIKYIOTh, HaJJIMIIOK OLITOBOTO aHTIAPUAY PO3KJIAIaI0Th
JTHOJ0OM, YTBOPEHY OIITOBY KHUCIOTY HEWUTpai3yrTh J0J]a-
BaHHSAM HATpi KapOOHATy, IIJILOBUH MPOAYKT €KCTpa-
ryioTh ehipom (0eH30JI0M, XJI0POhHOPMOM TOIIO), EKCTPAKT
CyIllaTh, PO3YMHHUK BIJIFAHAIOTH Ta MPOBOJATH MEPEKPHUC-
TaJI3aIlo 13 CIIUPTY.

Buxig 5,6 . T,,=90-92 °C.

Cranis 3. Cunmes 9-¢popmin-9, 10-ouciopoanmpayen-9, 10-
eHO0-0, f-aumapHoi kuciomu N-memunimioy

CH;
O~ -N
O _H H

\\Cl: (”) :(,: / C\\O

AN C\
‘ O + | N_CH3 —
= C/
I

@)

Peakiiitny cywmin, sika ckiagaerbes 13 0,5 T 9-aHT-
panpaerigy, 0,28 r N-MeTwiaiMiay ManeiHOBOi KHUCJIOTH 1
10 M3 TOJIyony, HArpiBarOTh 31 3BOPOTHUM XOJIOIWJIb-
HUKOM mNpoTiaroM 1 roguuu. Ocan, AKAM BUMNAAA€ MICIIS
OXOJIO/KEHHS CyMill, (PIIbTPYIOTh 1 MEPEKPUCTATIZOBY-

I0Th 13 TOJYOJy.
Buxig 0,51. T ,,=216-218 °C.
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2.2.17.2 Cunre3 9-popmiia-9,10-quriapoanrpaneH-
9,10-en00-0,B-aaTapHoil KucaoTu N-peHiaiminy

Cranisa 1. Cuumes N-gpeninamioy maneinosoi kuciomu

O
b e O
[ O + HN— . [
C C OH

O

Y Tpuropiy konOy MICTKICTIO 1 1, CHOpSIKEHY
MEXaHIYHOK MIIIAIKOI0, €()EeKTUBHUM 3BOPOTHUM XOJIO-
TUJIBHUKOM 1 KpalleJIbHOK J1HKO00, noMimarTs 0,5 Mojb
MasieiHoBoro anriapuay i1 0,6 a1 aierwnoBoro edipy. Cymim
NepeMilyIoTh 0 YTBOPEHHS PO3UMHY, 13 KpaneiabHOi JIiii-
KM J10J1at0Th po34rH 0,5 MOJIsi CBIXKONEPETHAHOTO aHUIIHY B
50 ma edipy 3 MaKCUMaJIbHO MOXJIHUBOIO IIBUIKICTIO. Y T-
BOPIOETHCS CYCMEH31s, SIKYy MEPEMILIYIOTh MPOTATroM 2 To-
IUH, 0X010/Kyt0Th 10 0-5 °C 1 ocan GuibTpyr0Th. Buxia
CUPOTro MPOAYKTY peaKiiii HaOIMXaEThCA 10 KUIbKICHOTO.

T.,=202 °C.

Cranis 2. Cunmes N-gheninimioy maneinosoi kuciomu

Q Q
H 1 N—
-H,O
c-oH 2 c \
@) O

Jlo cywmimn ouroBoro asrigpuay (75 mia) 1 3HEBOJ-
HEHOTo Hatpii amneraty (6—7 r) momaroTh 0,5 moas N-de-
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HUJIaMily MaJIeiHOBO1 KHCJIOTH, IIOTIM, MEPEMIIIYIOYH 1
HarpiBalO4yu peakiiiHy CyMIll Ha BOJASHIA OaHl MPOTATrOM
0,5-1 romuHM, AOCATAaIOTH YTBOPEHHA pPO34YMHY. Po3umH
OXOJIOKYIOTh, BUJIMBAIOTh Ha JI1JI, YTBOPEHUM ocajl (QUIbT-
pyIOTh, TNPOMHMBAIOTH BOJIOIO 1 cymaTh. HeouumieHuit

IJIOBUM IPOJIYKT NEPEKPUCTAIIIZOBYIOTH 13 T€KCaHY.
Buxix 80 %. T ,,,= 89 °C.

Cranisa 3. Cuumes 9-¢popmin-9, 10-ouciopoanmpauen-9, 10-
eHO0-a, f-aumapnoi kuciomu N-geninimioy

T
C\\O

E®»

Peakuiitny cymii, sika ckiaagaerbest 13 1,0 T 9-aHTp-
anpaeriny, 0,87 r N-beHUIIMITy MajieiHOBOI KHUCIOTH 1
10 mMy1 mapa-KCWJIONY KHUII STSTh 31 3BOPOTHUM XOJIOIWIIb-
HUKOM TpoTsiroM 1 roaman. Ocaj IIJIL0BOTO MPOIYKTY,
[0 BUIIAJIA€ MICIS OXOJOHKEHHS CyMill, (QUIBTPYIOTH,

MPOMHUBAIOTH 1 MEPEKPUCTATIZ0BYIOTH 13 TTapa-KCUIIOTY.
Buxig 1,3r. T,,=219 °C.

Ox
Oy M H
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2.2.17.3 Cunre3 9,10-gurinpoanrpauen-9,10-enoo-

o,p-aaTapHol KucaoTu N-MeTuiaimiay

CH
[

~-~—N
/

C\\O

0
C, ¢
+ [ /N_CH3 —
&
@)

Cunte3 mpoBogsaTh mnoaioHo m. 2.2.17.1 (cramis 3),
BUKOPUCTOBYIOUM SIK BUXIJHI PEUOBUHU aHTpaleH 1 N-
METHWJIIMIJI MaJICTHOBOT KMCJIOTH Ta TOJYOJI SIK PO3YMHHUK.

T =264 °C.

O

2.2.17.4 Cunre3 9,10-qurinpoantpanen-9,10-
€HO0-0,}-IHTAPHOI0 AHTIAPUIY

?

C\ t
(XL =X
G
O

Cunte3 npoBoasaTh moaioHo m. 2.2.17.1 (cramis 3).
[lepeTBOpeHHs Ma€ BaXXJIMBE 3HAUYEHHS Yy pa3i BHALICHHS
XIMIYHO YHCTOIO aHTpaleHy 13 TEXHIYHOTO MPOJYKTY,
AKAW MICTUTh JOMIIIKA (PEHAHTPEHY, Kap0as3oJly TOLIO.
3BOPOTHIA MPOIEC — BUAUICHHS AHTPAIIEHY — MPOBOASTH
METOIOM 3aMIIIEHHS OUIBII aKTUBHUM J1€HOM.

T, =263 °C.
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2.2.18 CuHTe3 quaneraTiB apoMaTUIHUX
Ta reTePOUMKIIYHUX AJIbAeriaiB

Peaxyis 3axucmy anvoezionoi epynu: ymeopenus ayemamia.

2.2.18.1 Cunre3 gianerary 4-HITpoOeH3aAbAETIAY

O—CHO-CHj3

(CH3CO0),0 /

O,N CHO ———— O:N cH
O—CHO-CHj

VY omgnoropiy koyi0y mictkictio 100 M momimarTh 5 T
napa-HitTpoOeH3zanpaeriay, 40 M OLTOBOrO aHTIAPUIY,
NPUETHYIOTh 3BOPOTHUM XOJIOJWJIBHUK 1 HArpiBarOTh 10
KUITIHHA Ha ciTii. He 0Xom0Kyroun peakiiiiny CyMill, 10
Hei 00epeKHO J0at0Th 2-3 Kparull KOHIEHTPOBAHOI CYJIb-
(aTHO1 KUCJIOTH Ta MPOAOBKYIOTh HArPIBAHHS 1€ MPOTS-
roMm 5-10 xBusuH. [ToTiM peakiiifHy CyMill OXOJI0IKYIOTh
1 BWJMBAIOThH, Iepemilryrouu, y Boay. Yepes 1 roauny
(G1IbTpYyIOTH Ha il broxHepa KpucTanu, 10 YTBOPUIINCS,
IPOMHUBAIOThH BOJIOKO 1 IEPEKPUCTATIZOBYIOTh 31 CIIUPTY.

Buxin mianeraty 4-Hitpooen3anpaeriny  60-80 %.

2.2.18.2 Cunre3 S-nitpodypdyposaananerary

O HNO;, (CH;C0),0 _OCOCH

H O OCOCH;

Cunre3 ommcano B m. 2.1.4.1 (c. 132). B oxaHo-
peakTopHOMYy Tipouect HiTpyBaHHs (ypdypoiay, mpoxo-
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JUTH TIOTIEPEIHIN 3aXHUCT albACTIAHOI TPYIIH, aKTUBYETHCS
MOJIOKEHHS 5 (ypaHOBOIO IUKITY 1 0€3 YCKIIaHeHb ITPOXO-
JUTh MOTO HITPYBAHHS.

2.2.19 Cuures

auMopdotiHo(mapa-guMeTUIaMiHO(eHIT)-MeTaHy

Peaxyia 3axucmy: ymeopenns aminaneii aniboe2iois.

~ ()

0 H-N O N
(CH3)2NO C\/ S (CHQNO C<—H
H 4

0)

VY KpyrioaoHHy KO0y MICTKICTIO 50 MJI MOMIIAIOTh
3 r (0,02 monb) 4-puMmeTniiaMiHOOEH3aIbACTHIY 1 4 M
(0,045 monp) moitHo pekTudikoBaHoro mopdoiiny. Koady
MPUETHYIOTh IO 3BOPOTHHOTO XOJIOJIMJIBHUKA 1 pEaKIIiHY
CyMIIll HarpiBarOTh Ha BOJsHIN OaHl mpoTsiroM 30 XBUIIMH.
Uepes 24 roaunu (Ha HACTYITHOMY 3aHSITT1) TBEPAY Macy
MOTPIOHO MEPEKPUCTATIZYBATH 13 TEKCaHY.

Buxig 6am3eko 442 1. T, = 122,5 °C.
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2.2.20 Cunre3
auMopdostiHo(mapa-MmeTokCu(eHi)-MeTany

Peaxuyis 3axucmy: ymeopenns aminaneti anvoeziois.

VY KpyriojoHHy KoJjiOy micTkicTio 100 M1 momimarTh
27 r (0,2 monb) 4-merokcubenzanpaeriay 1 40 ma (0,45
MOJIb) 1OHHO pekTudikoBanoro mopdoniny. Kondy npu-
€AHYIOTh JO 3BOPOTHOIO XOJOAWJIBHHUKA 1 pPEaKIiiHy
CyMIIIl HarpiBarOTh Ha BOJsHIN OaHl mpoTsroM 30 XBUJIMH.
Uepes 24 roauHu (Ha HACTYITHOMY 3aHSITT1) TBEPAY Macy
NOTPIOHO MEPEKPUCTATIZYBATH 13 TEKCaHY.

Buxix 6iuseko 50r. T,,=110-112 °C.

205



2.3. Cunre3 (papManieBTUYHUX NpPenaparis

Jlikapcbkux abo (apmalleBTUUHUX PEYOBHUH, B SKUX €
noTpeda MHOACTBA JIs1 NPAKTUYHOI HiSJIBHOCTI JiKapiB Ta
BETEpPUHApPIB, BiAOMO JEKiIbKa MUJIbHOHIB, aJi€¢ BUKOPUCTO-
BYETHCSl 1X MaJluil BIJICOTOK. ApCEHAN JIIKAPChKUX Ipemna-
paTiB BECh Yac MOMOBHIOETHCS HOBUMHM MEHII TOKCUYHUMU
i OulbIl eeKTUBHUMM MpenapaTamu. Panimie ix mxepe-
JoM OyiM NPUPOIHI HEOPraHiuHl BUXIAHI, POCIMHHI Ta
TBapUHHI CKJaaoBl. B ocTanHl aecarupiuus y ¢apmako-
JOT1i BCe OLIbIlIE BUKOPHUCTOBYIOTHCS IMPOIYLIEHTH MIKpPO-
OpraHi3miB. Y TOH K€ 4Yac, 3HAYHO PO3BUBAETHCS CHUHTE3
JTKApChKUX PEUOBHH. BUKOPUCTOBYIOUM TEPEIOBI TEXHO-
JIOT1i, CHHTE3 Ma€e O0€3MEKHI MOXJIMBOCTI Ta BEJIMKI Iepc-
NEKTUBU, OCKIJIBKU CTA€ MOKJIMBUM IEPETBOPEHHS PI3HUX
PEUYOBHH Yy 33ITaHOMY HAMNpPsIMKY, @ TAKOX BIATBOPEHHS II1H-
HUX TPUPOJIHUX CIOJYK Ta iX BIOCKOHAJCHHA. Y pasi pi3-
HUX 3aXBOPIOBaHHb (BHYTPIIIHIX, HAIIKIPHUX, XIPyprid-
HUX, €KTOMAPA3UTAPHUX, TEIbMIHTHHUX, 1HPEKIIHHUX Ta 1H-
IKMX) Ta JUIs HONepeKEHHS 1HOEKIIMHUX Ta 1HBa31MHUX
3aXBOPIOBaHb, MOPYIIEHb OOMiIHY PEYOBHH 1 (DYHKIIIM BCiX
(p1310JIOTIYHUX CHUCTEM IIUPOKO BUKOPUCTOBYIOTHCS Opra-
HIYH1 PEYOBHMHM PI3HUX KJIACIB — IMOXIJHI aJKaHIB, LIUKJIO-
aJIKaHIB, raJIOTCHIOX1/IHI aJIkaHiB; CIIUPTHU, aJdbJIeTiau, Kap-
OOHOBI KHUCJIOTH 1 OKCHUKHCIIOTU KUPHOT'O 1 apOMAaTHYHOIO
pAIIB; €TepU Ta ecTepy amipaTUdHOro 1 apuianipaTuyHOTO
pAIIB; BYIJIEBOJU Ta NyOWJIbHI pe4yOBUHU; (PeHOIH, PeHO-
JOKHUCJIOTH Ta TMOXI1JHI OCH3ripoa; a30TUCTI 1PUTH, TIO-
X17{HI BYT'UIbHOI KHUCJIOTH; TE€PNEHOIIU, (PEHOJU 1 MOXIJIHI
OCH3T1IpoJia; apoOMaTUYHI KHCJIOTH Ta iX MOXIAHI; apoma-
TUYHI aMIHM Ta 1X MOXIiJHI; apOMaTU4YHI aMIHOKHMCJIOTH 1
aMIHOCIIMPTH Ta iX IMOXIJHI; aMmiJIoBaHI MOXigHI CYJb(O-
KHUCJIOT; MOX1H1 aMiJliB CYyJib()aH1JI0BOI KMCJIOTH; €JIEMEHT-
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OpraHivHi CHOJYKH; T€TEPOLMKIIIYHI CIIOJYKH; aJIKaJIOiIu;
IJIKO3UAM  TOIIO. BUKOPUCTOBYIOTHCA (papmaleBTUUHI
npenapary 13 rpynu OapBHUKIB, BITAMIHHM 1 aHTHUBITAMIHU;
aHTUO10TUYHI PEYOBUHU. HacTO Ha3BUYAHHO BAXKJIMBUM €
oKepena (apMmaleBTUUHUX MpenapaTiB (BUIAUICHHS a0o
cCUHTE3), MoAu(iKallisl CTPYKTYpH, YUCTOTA, CTAOLIbHICTh B
4acl, BIJCYTHICTh CYTTEBUX MOOIYHUX BIUIMBIB TOIIIO.

VY nociOHUKY MpUBEIEHO JEsKi HAWMpOCTIIIl METOH
CHUHTE3y (papMaleBTUUYHHUX MpPEIapaTiB — NOXIAHUX CaliI1-
JIOBO1 KMCJIOTH, HITpOPYypaHy TOLIO.

[IpoTuMikpOoOHI Ta MPOTUMAPA3UTAPHI PEUOBHHU
(OakTepuLMaHI, OaKTepiOCTaTUYHI, MPOTO30aLMIHI, 1HCEK-
TUIM/IHI, TEeJIbMIHTOIIM/IHI Ta 1HIII) IIMPOKO BHUKOPHCTO-
BYIOThCA Y 00poThO1 13 3apazHumu xBopobamu. Cepen Ta-
KMX PEUOBHUH YiIbHE MICII€ 3aiiMalOTh S-HITPO-2-3aMillIeH1
dypaHa, skl NPOABISIOTH MPOTUMIKPOOHY [iF0 Y BIJIHO-
IICHHI 3HAYHOTO YHCJIa TPaMIIO3UTHBHUX 1 TPaMHETATHB-
HUX MIKpOOIB, NEAKUX T'pUOIB, MPOCTIIINUX Ta JCSIKUX Bipy-
ciB. Oco0JMBUM € Te, 110 HITPOypaHU 3ryOHO BILIUBAIOTH
Ha 0araTto MIKpOOiB CTIMKHUX JI0 CyJab(daHIIaMiAlB Ta Jes-
KUX aHTHUOI0THKIB, MAJIOTOKCUYHI JJIs1 TBaApUH, JO TOTO XK
MOBUILHO YTBOPIOIOTH (PYypaHOCTINKI pacu MiKpoOIB, MICIIs
pe30opOIIli TOCUTH JIETKO MEPETUHAIOTH PI3HI NMEPEIIKOIU U
MaKCMMaJibHa KOHIICHTpAIlisd iX B KPOB1 JOCSTAEThCS BKE
yepe3 4-5 roauH, a 3HaA4YHE 3MEHIIEHHS iX CIIOCTepira-
€ThCS TUIbKHU yepe3 10—16 roauH.

binburicte HiTpoypaHiB 1030aBiIeHI cMaky abo 3Jer-
Ka TIpKyBaTl MOPOIIKH, MOTraHO PO3YHUHHI y BOAl, A00Ope
PO3YMHHI Y BUCOKOMOJISIPHUX PO3YMHHHMKAX: OLTOBINA KHC-
JOT1, TPOMIJEHIIIKOM Ta auMmetwigopmamial. MexaHizm
i, SIK BBXKAIOTh JOCIIAHUKH, 3BOJUTHCS 10 MOPYIICHHS
MOIVIMHAHHSI KUCHIO MIKPOOpraHi3MaMu B PE3yJIbTaTl YOro
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HITpOPypaHu, SAKI 3HAXOJATHCA Y MIKpPOOHIN KIIITHHI,
JI€30PpraHi3yl0Th OKMUCHO—BIIHOBHI MPOLIECH, SIK1 y HIA MPO-
TIKalOTh. UM aKTUBHIIIE AUXAJIbHI MPOLUECH Y MIKPOOHIit
KJIITI{l, TUM CKOpIIIE€ Ta CUJIbHIIIE JII0Th HITpOdypaHH —
O0aKTEep1OCTAaTUYHO IIPU MaJIMX J03aX Ta OaKTEPIOJITHYHO
3a Benukux. [{I cmojiyku 4acTo IIIIOIIE BIUIMBAIOTH Ha
OpraHi3M TBApWH Ta JIOACH: MOMIPHO MIIBUILYIOTh PIBEHb
reMorjio0iHy, 301IbIIYIOTh PIBEHBb IIYKPY Y KPOBI, 3aIulII-
KOBOTI'0 a30Ty, (hochopy Ta kapoTHUHY. Pa3oM 3 TUM, 10CUTH
JOBI'€ BUKOPUCTAHHS HITPOPYPAHIB Y BEIIMKUX J]03aX MOXKE
BU3BaTU HEPPO30HEPPUT, TOKCUYHY TUCTPOPIIO TMEUIHKH,
MOJIHEBPUTH, TINEPTPOPII0 KOPU HATHUPHUKOBHUX 3aJI03,
ajeprio.

BukopucroBytoTs HITpodypaHu TiJ 4Yac JIKyBaHHS
paH, OMIKIB y BUIVISAI PO3UYMHIB, TIPUCUIIOK Ta Ma3eu, MpH
JIKyBaHHI 3allaJieHb CJIM30BHX OOOJOHOK pOTa, HoOca,
HOCOIJIOTKH, OY€H, CEHOBUAILHUX OpPraHiB, y pa3l CeNTUY-
HUX 3aXBOPIOBaHHSX, COPUYMHEHUX 30yJHUKAMU, UyTJIU-
BUMH JI0 HITpo(dypaHiB, sIK BHYTPIIIHHO TaK 1 BHYTpILI-
HBbOBEHHO.

3 11€]l rpynu IpernapariB BUKOPUCTOBYIOTh N-(5-HIT-
po-2-pypdypuniaeH)-3-amiHo0Kca30J110H (Dypa3onigoH),
5-nitpodypdypona cemikapbazon (pypamwmiin), N-(5-HiT-
po-2-pypdypuniaeH)-1-aminorigantoin  (dpypaaoHin), 1-
(5-HiTpo-2-pypdypuninenamino)-1,3,4-rpuazon  (pypazo-
Han), 1-/B-(5-nitpodypuii-2)akpuiaiieH/-aMIHOT1IaHTOTH
(pyparin), 3-mopdonainomeruii-3-(5-HiTpo-2-bypdypuri-
JI€H-2-0KCa30J1110H (pypa3oJiiH) Ta 1HIII.

HitponoxiiHi TOCUTh 4acTO MPOSIBJISIIOTh U aHTU(YH-
TIUJIH] BJIACTUBOCTI, 0COOJIMBO, KOJIM MOJIEKYJIM PEYOBHUHU
MICTSITh (eHonbHUM PparmMeHT. Tak, MUPOKO BUKOPUCTO-
By€ThCs mpenapar ,,HiTpoQyHriH”, 1€ 11104010 PEYOBHUHOIO
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€ 4-HiTpo-2-xJ10pheHO0JT (CUHTE3 L€l CMOJYKH HABEJICHO Y
po3auii ,,MeToaun BBeAeHHS (YHKIIOHAIBHUX Tpynin’” — II.
2.1.3.1, c. 122).

Y po3aunl mpUBEAEHI JIeSIKI  XapaKTEepHI CHUHTE3U
3raJlaHuX JIKapChbKUX PEYOBHUH.

2.3.1 CunTe3 alneTWICAJIIINNIOBOI KHCJIOTH

(Acnipuny)
H+
COOH + (CH,-C0),0 ———> COOH
-CH,COOH
OH O—C—CH,

Il
O

Y KpyriaoaoHHiN KoJi01, 3a0€31eueHiid 3BOPOTHUM XO-
JOAWIBHUKOM, PO3YUHSIIOTH OOEpEeKHO HarpiBatouud 1,3 T
CaJTIMIIOBOT KUCJIOTH Y 1,2 T OLITOBOIO aHTiAPUAY 1 HOTIM
710/1al0Th Kpamio KoHieHTpoaHoi H,SO,4. Peakiiitny cy-
MIII HarpiBarOTh 1,5 roJuHW Ha KUIUIAYIM BOASHIN OaHI,
MICJISI IBOTO CYMII OXOJO/KYIOTh 1, IEPEMINITYIOUN CKJISI-
HOI0 TAaJWYKOIO, JI0JAal0Th HebaraTo XOJIOJHOI BOJU Ta
GUIBTPYIOTH TBEPIUM MPOAYKT, IKUH MPOMUBAIOTH CIIOYAT-
Ky KPHXKaHOIO BOJIOIO, a MOTIM HEBEJIUKOK KIJIBKICTIO TO-
ayony. Buxig 1,5 r (88%). I3 MaTouHOro po3unHy BHIIA-
POBYBAHHSIM MOXXHa OJIEp>KaTH 1€ ACSAKY KIIbKICTh IPO-
IYKTY. ALETUNICATIIIIMIIOBY KUCJIOTY MEPEKPUCTATI30BYIOTh
13 0eH3o0y ab6o xsnopodopmy. T, = 134-135°C.

AneTnicaninuioBa Kuciiota — 0e30apBHa KpUCTaaldyHa
pPEUYOBHMHA, BAXKOPO3YMHHA Y XOJOAHIA BOJI, Kpalle — y
rapsiaii.

3acTOCYBaHHA: SIK KapO3HUKYIOUHII 3aC10.
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2.3.2 Cunre3 pypauuiainy

Cranis 1. Cuumes 5-nimpoghypgyponoiayemamy

O HNO;, (CH3CO),0 _OCOCH
H

0 o ~OCOCH;

Cunmes 5-nimpogypgypondiayemamy wasgixom OOHO-
PeaKkmopHo20 3axucmy aiv0e2iOHoi epynu i HACMYNHO2O0

HIMPYBAHHS 8 YUX YMOBAX ONUCAHO 8 pO30ili ,,3aXUCHI
epynu” —n. 2.1.4.1, c.132.

Cranisa 2. Cuumes 5-uimpoghypgypony

OCOCH O
OQN@CLH N EC TR | \B—c/<

¢ “OCOCH; o H

VY tpuropay koynl0y MicTkicTio 250 M, sKa Ma€e Mexa-
HIYHY MIIIAJIKy, KpalUIMHHY JIIMKYy Ta 3BOPOTHIA XOJO-
IUIbHUK, nomimawTs 1,1 T S-HiTpodypdyponaiauerary,
MOTIM, TiepeMimnytound npotsirom 10—15 XBuiauH, KparivH-
HO JI0JIat0Th PO34uH 1,33 MJI KOHIIEHTPOBAHOI CyJb(aTHOI
kucinotu (p = 1,83) y 4,9 ma Boai. OnepkaHy peakiiiiiny
CyMilll, TIpoIycKaroun yepe3 Hei notik CO,, HarpiBaroTh Ha
KUIUIAYil BOJSHINA OaHl MPOTAToM oOjHi€i roauHu. S-Hit-
podbypdypon BUALIAETBCA y BUIJISAI TEMHO-BUIIIHEBOTO
Maciia, iK€ IICJIsl OXOJ0HKEHHS PeaKIiiiHoi cyMilri 2 pa3u
EKCTParyoTh AieTUiIoBUM edipom (1o 25 mi). EdipHuii
EKCTPAKT MPOMHBAIOTHh HEBEJIMYKHMMH TMOPIISIMU BOAHU [0
HETaTUBHOI MPOoOH Ha CyJib(}aT-10H, a MOTIM MICS CYIIKH
HaTpii cynbdaroM edip BIATaHSAIOTH, a 3aJIUIIOK JUCTH-
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JTI0I0Th Y BakyyMi, 30uparoun Ppaxiito 128-132 °C npu
10 MM prT. cT.

Buxin npoaykry cknagae 75-80 %. IlpomykTt mepe-
KPUCTAI3yIOTh 3 JIerKol (pakiii merposieiiHoro edipy,
OJICP)KYIOUH CBITJIO-)KOBTI KPHUCTajld 3 TEeMIEpaTyporo
torieHHs 35-36 °C .

Cranis 3. Cunmes cemuxapba3omny 5-Himpo-2-
Gyppypory (pypayuniny)

0 “NH-CO-NH,
ON [\ C< HN-NH-CONH, ) I\ C//N
H

0 -H,0 0 g

Po3uun 0,5 r consiHokucaoro kap6asuay ta 0,5 r kamii
areraty B 1,5 M BOJM MOMIIAIOTh Y KOJOY BMICTUMICTIO
10 mu, nomaroTh HacuueHud poszumH 0,2 T 5-HITpO-
Gypdypoiy B €TUIOBOMY CHHUPTI 1 CyMIlll KUI ATSITh MPO-
TATOM JBYX TOJIUH 31 3BOPOTHUM XOJOAUIBHUKOM. Ocan
KOBTOTO KOJILOPY (UIBTPYIOTh, MPOMHUBAIOTh PO30aBJie-
HUM COUPTOM Ta CyIIaTh Ha MOBITPI.

Buxin kinekicHui. [licns nepekpucramizaiii 31 CIUPTY
OTPUMYIOTh JTUMOHHO-XO0BT1 Kpuctanu. T ;= 230 — 232 °C
(3 YaCTKOBHUM PO3KJIAJI0M).

2.3.3 Cunre3 pypaszonaiy

Cunte3 dypazonany — 1-(5-nitpodypdypusigeHami-
HO)-1,3,4-Tprazoiy MOKHA MMPOBECTH ABOMA CIIOCOOAMH:
- 4epe3 B3aeMOJIit0 S-HiTpopypdypoiaianerary 3
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1-amino-1,3,4-Tpuazonom;
- yepes B3aemoito S-HiTpodypdypoiy 3 1-aMiHO-
1,3,4-Tprazosiom.

Iepmivii MeTox OTPUMAHHSA (Pypa3oHaTy

Cranmisa 1. Cuumes 5-uimpoghypgyponrouayemamy

O HNOs, (CH3CO),0 _OCOCH
@—c{ ST 02N~®—c\—H ’
H

O O OCOCH;

Cunmes S-nimpogypdyponrouayemamy onucano 6
po30ini ,, 3axucui epynu...” —n.2.1.4.2, c.132.

Cranis 2. Cunmes 1-(5-uimpogypgypunioenamino)-
1,3,4-mpua3zony

H
_ /C:ITI H

H,N N\C’N . N’C:ITI

I\ ,OCOCH3 H I\ /AN,
O,N C—H —> ON c. ¢
0 0OCOCH; H0,H 0 noH

VY kpyrinoaoHHy kon0y mMicTkicTio 100 M1 31 3BOPOTHIM
X0N0oAUIbHUKOM ToMimmarTs 24,3 r (0,1 mons) mianerarta
5-nitpodypdypony, 8,4 r (0,1 monp) l-amino-1,3,4-Tpu-
azomny, 50 mMi eTusIoBOro abo METWJIOBOTO CIMPTY Ta PO3-
paxoBaHy KUIBKICTb 30 %-HOro po34MHy XJOPUIHOI YU
Cynb(paTHOI KUCIIOTH Ta HarpiBarOTh Ha KUILISY1M BOASHIN
Oani. 3a 2-3 XBWJIMHMU PO3MOYMHAIOTH BUNAJATH OJMCKYYi
kpuctaiu (ypazonany. Yepes 1,5-2 roguHHOro Harpi-
BaHHS YTBOPIOETHCS TYCTUW KPUCTANIYHUNA OCall, SKUM
MICJISL OXOJIOJKEHHS peakiiiHol cymilll (inbTpyrOTh Ha
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nivini broxHepa. Kpucranu npoMuBaroTh BOJIOIO, JEKUIbKA
pa3 COUPTOM Ta NEPEKPUCTATIZOBYIOTH 13 Tapsiu0i BOJIH.

JApyruii MmeTroa oTpuMaHHs Gypa3oHaay

Cranis 1. Cunmes 5-nimpogypghyponouayemamy

O
H

0] O OCOCH;,4

Cunmes 5-uimpoghypyponouayemamy onucamo 8
po3oini ,, 3axucui epynu...” —n. 2.1.4.1, c.132.

Cranisa 2. Cuumes 5-uimpoghypgypony

OCOCH;
O,N —@—C/—H H,504 O,N «@70//0
o} \H

0 “OCOCH;4

Cunmes 5-uimpoghypgypony onucarno 6 nonepeoHvo-
My memooi — c.210.

Crania 3. Cuumes ¢pypaszonany

H
LN H
HN-N _ | Can
2 *( )* \ — ole ch\ ¢
0 gy  HO.H 0 g H

o pozunny 14,1 r (0,1 moisb) S-HiTpOoPypdypoiy B
20 My cnupTy, MNEPEMINIYIOYH, AO0JAI0Th EKBHUMOJISIPHY
KinpkicTh (8,4 1) 1-amino-1,3,4-tpuazony B 15 ma coupry.
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Uepes nekiIbKa XBWIMH peakiliiHa CyMII, 3a paXyHOK
Teria peakii, posirpiBaetbca a0 35-40 °C 1 BUNagarTh
KOBTYBaTl Kpuctaiu ¢ypazoHana (y BUINISIAL T1ApaTHOI
dopmu). [1o 3akiHUEHHIO peakilii KpUCTAIHN BIA(PIILTPOBY-
I0Th Ha JiIl broxHepa Ta MpoMHUBAOTh CIIUPTOM.

Buxing 11 r© (6auseko 98 % Big TEOPETUYHOTO).
Temnepatypa Tornenns — 138-140 °C.

[lepexpucranizaiisa rigpatHoi ¢opmu i3 rapsiqoro 30
%-ro pO34YMHY OIITOBOI KHCJIOTH Ja€ 3 KiIbKICHUM BH-
xonoM 1-(5-nitpodypdypunuaenamino)-1,3,4-tpuazon —
(pypazonan), sxkuit mae T ;= 221-223 "C (3 po3kinagaH-
HSIM).

2.3.4 CuHre3 rigpoxjopuay p-aumerusiaMmino-
nponiopeHoHa peakuicro ManHixa

i HCI i
’ _CH
cH; O HyC EtOH t NTT3
+ ).k + /NH |CH3
H “H HyC HCI
BapianT 1.

VY naBoropiiil KpyriaogoHHiH koyidi mictkicTio 100 mu
3MIITYIOTH (i TAro) 8 M aneTopeHoHy, 2,6 T AMMETHII-
aMiHy T1Apoxjopuay 1 hopMalliHy, IO MICTUTH 7 T ¢op-
Manpaeriay. Ilotrim noparots 16 mit 95% eranony, 0,15 mi
KOHIIEHTPOBAHO1 XJOPUAHOI KHUCJIOTH, KOJIOy cHoopsii-
AIOTh 3BOPOTHUM XOJIOJUJIBHUKOM, MEXaHIYHOIO MilIaj-
KOIO0 Ta YCTAaTKOBYIOTh Ha MilllaHii OaHi, 3a34a1eriab po3i-
rpitiit no 120 °C, 1 HarpiBarOTh CyMilll 3 MEPEMIITyBaHHIM
npotsiroM 2 roauH. [loTiM peakiiidHy cymilml OXOJoA-
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KyoTb 10 60~70 °C 1 BmicT KoJOM, 10O BiH HE 3a-
KPUCTAII3yBABCS y PEaKLiHINA KOJIO1, MIBUJIKO MEepesInBa-
I0Th y K010y Eprnenmeiiepa, 1ogaroTe 16 M aeTony 1 npu
nepeMilnyBaHHl OXOJOKYIOTh 10 KIMHATHOI TeMIieparTy-
pH, a MOTIM OXOJOKYIOTh JIbOJIOM JIJIsi TTOBHIIIOTO OCa/l-
KEHHSI TIPOAYKTY. BiadinbTpoByIOTh OcCal Mmij BaKyyMOM
Ha JIAKYy broxHepa, MoTiM aleToHoM (4—5 M) 3MHUBAIOThH
3QJIMIIKYA PEYOBUHHU 13 PEaKIIMHOT KOJIOU Ta Kojaou EpreH-
Meiepa, IPOMHUBAIOTh OCaJl Ha JIHII UM alleTOHOM 1 IpO-
IYKT BUCYIIYIOTh. YHCTOTa OTPUMAHOTO TIAPOXJIOPUIY
B—numeTnnaMiHONPONIOPEHOHY MPUUHATHA JJII BUKOPHUC-
TaHHS B TOJAJBIIMX CHUHTE3aX (HANpPUKIAA, BIH BHKO-
PUCTOBYETHCS ISl CUHTE3Y BiJJOMOTO aHTHJICIPECAHTy —
(1yokceTuny).

Buxig miab0BOro TiapoxXJopuy B—AuMeTHIaMIHONPO-

niopenony Omusbko 70 %. T,=136-141 °C.
BapianT 2.

Y aBoropiiil KpyrioJoHHINH KoJi01 MicTKicTio 100 M
3MIIYIOTh (Mg TArow) 6 mu amnetopeHoHy, 5,3 T aume-
TUJIaMiHy Tiapoxyiopuay 1 2 r napadopManbaeriay. Ilotim
noparotb 8 ma 95% eranony, 0,1 MJI KOHIIEHTPOBAHOI
XJIOPUJIHOI KUCIIOTH, KOJIOY CHOPSAJIPKAaIOTh 3BOPOTHUM XO-
JOAWIBHUKOM, MEXaHIYHOI MIMIAJIIKOI0 Ta YCTaTKOBYIOTh
Ha TapoBiil OaHl 1 HArpiBaroTh OPOTATroM 2 roauH. IloTim
pEeaKIiiiHy CyMIII OXOJOIXKYITh 10 60~70 °C 1 BMmicCT
KOJIOU, 11100 BIH HE3aKPUCTAII3yBaBCA y peakuiiHii KoJoi,
IBUJIKO NEPEIMBAIOTh Y MIHUPOKOTrOpay Mmairpity mo 60 —
70 °C xonOy Epnenmeiiepa, nogatrots 40 M1 alieTOHY 1 U
nepeMinnyBaHHl OXOJIOKYIOTh 10 KIMHATHOI TeMIieparty-
pH, a HOTIM JIbOJIOM (200 B XOJIOAWIBLHUKY) JJIsl TIOBHIIIOTO
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OCaKEHHS TPOAYKTY. BiadiabTpoByIOTh Ocaa 3a 3HUXKE-
HOTO TUCKY Ha JilKy BroxHepa, MmoTiM aleToHoM (JiBa pa3u
no 2 MJ) 3MHUBAIOTh 3aJIUIIKKM PEYOBUHU 13 PEAKIIHHOI
K0JIOM Ta koJiou EpiaeHmeiiepa, mpoMUBaIOTh 0Cajl Ha JIHII
IIUM arleTOHOM 1 MPOAYKT cyiaTh. BUXiJl JILOBOTO Tipo-
xJopuay P-numerun-aminonponiodpeHony Onu3bko 70 %.
[Ipu perenbHOMY BHUCYIIYBaHHI MOXHA JTOCATHYTH T ; =
152—-153 °C, Tak sk peyoBHHA CWJIBHO T1JPOCKOIIYHA.
[apoxmopun  B—auMerwnaMiHONPOMiO)EHOHY  MOXHA
OUYWCTUTH METOJIOM TIEPEOCAIIKEHHI — PO3YUHEHHS B
MIHIMQJIBHIA KUIBKOCTI Tapsdoro €TWJIOBOIO CHUPTY 1
MOBIIBHUM  OCAQKCHHSM  5-TH  KPaTHOK  KUIBKICTHO
aleToHy.
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2.4 Cunres qomMiHodopiB

Bigoma Benuka KIJIbKICTh OpTaHIYHUX PEYOBHH, MOJIE-
KYJIU SIKUX, TIOTJIMHAKOYY Y-KBAHTH, PEHTTeHIBChbK1 a00 Y D-
POMEHI, IEPEXOAATh B 30yIPKEHUI CTaH, a MOTIM, MOBEP-
TalOYUCh B OCHOBHUM CTaH, BUIPOMIHIOIOTh KBAHTH 3 MEH-
100 €HEPri€l0, HI’K BOHU TMOTJIMHYJIU. 3 TOYKH 30py Ipak-
TUKW, HAWOUIbIIY IIHHICTh CTAaHOBJSATH PEUOBHHH, SKi
BUIIPOMIHIOIOTH B BUJIMMIN Ta CYMDKHHUX 3 HEIO 00JacTsIX
crekTpa. Hacto Take BUMPOMIHIOBAHHS (JIIOMIHeCIHEeHILis)
MOK€ BUHHMKATH 1 MiA Al€l0 1HIMUX (AKTOPIB 30y IKEHHS
(XIMIYHA peakIlisg — XeMiJIloMiHeCHeHIlisl, CJIEKTPOXiMIUHA
peakiisi — eJeKTPOXeMUIIOMiHeCHeHlisA, TepTd — TPUOo-
JIIOMiHecleHIliA Ta iHIIl). Ped4oBHWHHM, 1110 3/1aTHI BUIPO-
MIHIOBAaTH CBITJIO — OpPraHiuHi JromMiHodopHu, 3BHYANHO
MalOTh KOMIUIEKC JOJATKOBHX IIHHUX BJIACTHUBOCTEM
(TepMO- Ta CBITJIOCTIMKICTh, PO3UUHHICTh B PI3HUX CEPEJIO-
BUIIAX, XiMIYHA aKTHBHICTh a00 XiMidyHa I1HEPTHICTb,
crenrpiuHi (Hi3UKO-XIMIUYHI XapaKTEPUCTUKHU Ta 1HIIE), AKI
3YMOBJIIOIOTh X BUKOPUCTAHHSI JIFOJCTBOM Y Haylli, HOBUX
TEXHOJIOTTYHUX PO3pOOKaX y PI3HUX raly3six.

OpraniuHi JrOMiHO(DOPU 3HAXOJATH ITUPOKE BUKOPUC-
TaHHS K JACHHI (IyOopecleHTHI irMeHTu ado dhapou, Jiro-
MIHECIICHTHI OApBHUKHM JIJIs TJIACTUYHUX Mac Ta CUHTETHY-
HUX BOJIOKOH, SIK ONTHUYHI B1AOUIIOIOY1 PEYOBUHH, SIK Opra-
HIYHI CHMHTHJISATOPH, SK CKJIaJOBI aKTMBHHUX CEpPEIOBHIII
JUIS. ONITUYHUX KBAHTOBHMX T'€HEPATOPIB, SIK MaTepiaaud JJis
JTIOMIHECIIEHTHO1 JIe()eKTOCKOMIi Ta J03UMETPii 10HI3YIO-
YUX BUIIPOMIHIOBaHb, (DIIyOPECIIEHTHI 1HAUKATOPHU B aHAII-
TAYHIN XIMI1i, (PJIyOpPECUEHTHI MITKM OpH OIOJOTIYHUX Ta
MEIUYHUX JTOCIIKEHHAX, SK JIOMIHECLHEHTHI TEPMOIHIH-
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KaTOpH, SIK CKJIAJI0B1 €JIEKTPO(POPHUX Ta 1HIIUX TEXHIUHUX
KOMIO3UII Ta 1HIINUX [[UIEH.

XiMIyHa Oy/10Ba OpraHIYHUX JIOMIHO(POPIB MAE MIUPO-
K€ pO3MAiTTS — Y 1X MOJIEKYJIaX 3HAXOJAThCS CTPYKTYpPHI
(bparMeHTH, B OCHOBI SIKHX, Y OUIBIIIOCT]I BUITAAKIB, JICKATh
apomamuyni a00 2emepoyuKIIYHI YUKIU 3 PO3ZGUHYMOI0
CUCIEMOIO CYRPANCEHUX TT- 368 ’A3KIE:

- apoOMaTW4HI BYTJIEBOJHI Ta iX MoXxigHl (mosideH1IbHI
BYIJIEBOJIHI, JIIHEAPHO Ta aHTYJISIPHO KOHJIEHCOBaHI
apoMaTU4Hl BYTIJIEBOJHI, BYIJIEBOJIHI 3 apuieTuie-
HOBHMMHU 1 aQpUIALIETUIICHOBUMU (PparmMeHTamu);

- TETEePOLMKIIYHI CIIONYKH (JIFOMIHOGOPH, Kl MAIOTh Y
CBOEMY CKJIaJll M’ SITUYJICHHI TEeTEepOLUKIN: (QypaH,
Tiopen, 1,3-okxcazon um 1,3,4-okcamiazoni, mipa3oJiH,
mipa3oJi, OEH3a30JIM Ta 1HIIL; JIOMIHO(OPH, K1 MAIOTh
y CBOEMY CKJIaJll IECTUWICHHI TeTepolukin — HiTpo-
reaBMicHi, OKCUTIeHBMICHI — 3 OJHHUM a00 OUIBIIOIO
KUIBKICTIO TETEPOATOMIB);

- OKcocmoayku (o,B-HeHacu4yeHi KeTOHH, IMOXIJHI aHT-
pOHY, XIHOHIB apOMAaTUYHUX KHUCJIOT, KyMapHHH,
KapOOCTUPHUIIN Ta 1HIII);

- CHOJYKH 3 JIBOMa a00 OLIBIIOK KUIBKICTIO (hIyopo-
¢dopis (Pryopodopu — rpynyBaHHs, K1 3yMOBIIIOIOTh
HasIBHICTb JIFOMIHECIICHIIIT).

2.4.1 Cunres 1,3,5-tpudeniyi-2-nipa3ojiiny
Hepmui metoa cunre3sy 1,3,5-tpudeninnipasoniny

Cunte3 1,3,5-tpudenin-2-nipa3oiiHy yacTiie TpoBO-
IaTh y AB1 craxii. Ile 301iblIye BUTpAaTH 4Yacy Ta peak-
THBIB, ajie JO3BOJISIE OTPUMATH KIHIIEBUU MPOIYKT BUCOKOI
SKOCTI.
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Cranisa 1. Cuumes xankony

O @)

O
+ NaOH =
©)‘\CH3 HJ\@ )
O 0 3 ©-omer

1 eapianm

VY konby Epnenmeiiepa 3 30BHIIIHIM OXOJOMKEHHSIM,
CHOPSIPKEHY MIIIAJIKOIO 1 TPYOKOIO JUIsl 10Jjayl 1HEPTHOTO
ra3zy (111 BUKJIIFOYECHHSI OKMCJIEHHSI O€H3aIbJET1y 10 KUC-
JOTU Ta YHEMOKJIUBJICHHS] 3MEHIIICHHS! aKTUBHOCTI KaTai-
3aTOPY), CTBOPIOIOTH 1HEPTHY aTMOC(hepy, MOTIM BHOCSTH
npu nepemimyBanHi 12,0 r (0,10 monb) arerodeHOHY,
10,6 r (0,10 Monb) CBIKONEPErHAHOTO OCH3AIBJACTIAY Ta
100 ma 0,2 %-ro po3uuHy HaTpii TriapoKcUuay adbo HATpin
METHJATy B 3HEBOJHCHOMY MeETaHOJI1. PeakiiiiHa CyMiIll
Ha0yBa€ IHTEHCHUBHOTO OBTOI0 KOJIbOPY, IpPH HACTYII-
HOMY OXOJIOJIPK€HHI i1 JIbOJIOM, YTBOPIOETHCA KPUCTATIYHUN
ocajl, sIKuii GUIbTPYIOTh, IPOMUBAIOTh HEBEJIMKOIO KiJIbKIC-
TIO OXOJIOJIPKEHOTO CIUPTY (13 MAaTOYHOI'O PO3YMHY HACTYTI-
HUM YaCTKOBUM BUMAPIOBAHHSM MOKJIHUBO OTPUMATH JI0-
JATKOBY KUIBKICTh IIILOBOTO MPOAYKTY). Ilicisa cyuniHHS
y BaKyyMHOMY €KCHKaTOpl OJepkyroTh A0 15 r (72 %)
OeH3uIIeHaleToHy (xankony) 3 T, = 54-56 °C. Ilicns
JTOJATKOBOI MEepeKprCcTaIi3allii 3 HEBEIMKOI KUIBKOCTI Me-
TaHOJIy TeMIlepaTypa TOIUICHHS cTaHOBUTH 56—57 °C.
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2 eapianm

VY kon0y Epnenmeiiepa, 3aKkpuTy ryMOBOIO MPOOKOIO 3
OTBOpaMHM JIJIsl MIIIAJIKKU, KpaneabHoi (a00 XIMIYHO1) JIIMKH
1 TepMOMETpa, IOMIIIEHY B OaHIO 3 JIbOJOM, PO3UHHSIOTH
6 r HaTpii rigpokcuay B S0 M1 BOM Ta IPWIMBAIOTH 35 MII
eTuoBoro cnupty. llpu eHepriiitHoMy mepemMilllyBaHH1 J0
po3uuHy jAomarTh 12,5 M anerodpenony Tta 11 wmn
oenzanpaeriay. I1ix yac peakiiii TeMnepaTypy CyMimii Iiji-
TpuMyI0Th 0J13bK0 0 °C mpotsrom 2-3 roauHu. 3a 1iei yac
Maca CTa€ TyCTIIIO, MIIIAJIKY HIJHIMAITh, a MTPOAYKT pe-
aKIlli 3aJuIIaTh Ha 3 TOAUHHU (MPU OXOJOIKYyBaHHI JbO-
nom). KoBTuit ocan piapTpyroTh Ha il broxHepa, mpo-
MHUBAIOTh CIIOYATKy AUCTHILOBAHOK BOJOKO 10 HEWUTPAIIb-
HOI peakiii PuIbTpaTy Ha JAKMYC, a TOTIM S5 MJI €TUIOBOTO
crupty, oxojomxeHoro no 0 °C. OpepxaHud MNPOIYKT
NEePEeKPUCTAI3YIOTh 3 €TUJIOBOIO CIUPTY (Ha 1 T pe4OBHUHHU
OepyThb OJM3BKO 5 MII COUPTY), NPU LIOMY TeMIleparypa
CIIMPTOBOT'0 PO3UYMHY HE NOBHHHA nepesuinyBatu 45-50 °C
1HaKIIe MPOAYKT MPHU OXOJOJKYBAaHHI BUMAJAE y BUIJISII
Maciia. CnupTOBUN pO3YUH OXOJIOKYIOTh Y OaHl 3 CyMilll-
110 JiI—ClIb, OCaJ, IO MICIsS IbOTO BHUIAUIMBCS, (PiabT-
pytoTh Ha il broxHepa. benszanbanerodeHoH cymaTh Ha
HOBITPI.

Buxin npoaykry micis nepekpuctamzamii 18 r (80%
B1JI TEOPETUYHOTO).

1,3-Iudenin-2-nponeH-1-oH (XaJIkoH; cTUpuiIdeHiIKe-
TOH; OeH3albaleTOPEeHOH; OeH3WIAeHAETO)EHOH) —
0J11i10-K0BT1 pOMOi4H1 MIACTUHKH, 1110 MarOTh T ; = 62 °C,
T i = 348 °C (219 °C npu 2,4 xlla a6o 18 MM pT.CT.);
PO3YMHHUI B AieTUIOBOMY e(ipi, OEH30J1, €TaHOJ 1 XJI0-
podopMi, HE POZUMHSIETHCS Y BOJI.
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Cranis 2. Cunmes 1,3,5-mpughenin-2-nipazoniny
BUX0O0SIUU 13 XATKOHY

o @ NHNH,, NaOH

VY nBoropiiid KpyrioAOoHHIA KOJIO1, CIOPSIXKEHIN 3BO-
POTHUM XOJOAUIBHUKOM 1 MEXaHIYHOIO MIIIAJIKOI0, MICT-
kicTto 100 mi1, po3unHsaoTh 8,4 r© xankoHa y 50 M eTu-
JOBOTO CHUPTY, a MOTIM, MEPEMINTYIOUH, TOJAIOTH 5 MII
dbeniariapasuny (ocHoBm) 1 oapaszy 10 mi 20 %-ro BogHOTO
PO3UMHY Kajii rigpokcuay. [Ipomosxytoun nepemiinyBaH-
Hsl, PEAKIIHY CyMilll 00EpeKHO HArPIBAIOTh /10 BUIAJIIHHS
pscHoro ocany 1,3,5-tpudenin-2-nipazonniny. 3BUYANHO,
ocaj 3 SIBIIIEThCA BXKE uepe3 2—3 XBUIUHM HarpiBaHHs. [1in
yac HarpiBaHHS CIIJAKYIOTh, IIIOO HE B1J0YyBaoCs IMOTEM-
HIHHS (CMOJIOYTBOPEHHSI) peakiiiHoi cymimri. ITicas oxo-
JOJKEHHSI PEakIIiHOI CyMilIl ocaj UuiboBoro 1,3,5-Tpu-
beHn-2-mipa3ofiiHy (PpUIbTPYIOTh, PETEIBHO BIIKMMAIOTh,
IIPOMMBAIOTh XOJIOK J0 HEUTpaJbHOI peakilii, HEBEIMKOIO
KUIBKICTIO cUpTy (3-5 MJI), CylaTh 1 NEPEKPUCTAIIIBZ0BY-
I0Tb.

Buxin cxiagae 6xauspko 70 %. T, = 137-138 °C.
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Apyruii meTox cuHTE3y (OJHOPEAKTOPHUN CUHTE3)
1,3,5-Tpudeninnipasosainy

VY Tpuropiy koia0y MICTKICTIO 250 MJI CHIOPSAIKEHY Me-
XaHIYHOIO MIMIAJIKOIO, 3BOPOTHUM XOJOAUILHUKOM Ta TEP-
MOMETpPOM mowmimarTs 60 ma eranony, 2,5 ma 10 %-ro
BogHOTO po3unHy NaOH i cymimn HarpiBatots 110 45-55 °C,
a TOTIM, IHTEHCHUBHO IMEPEMINIYIOYH, AOAAI0Th 6,9 M
(0,058 mounnb) anerodenony, 6,0 ma (0,058 MoJb) CBIXKO-
nepersaHoro oenzanpaeriay ta 6,4 mi (0,065 Moiab) CBIKO-
nepersaHoro ¢GeHuIriipasuny. PeakiiiiHy Macy KUl STsTh
npu nepemimnyBadHl npotaroM 30-60 XBWIMH, OXOJ0-
KYIOTb, 0cajl PIILTPYIOTh, IPOMUBAIOTh HEBEIUKUMHU TIOP-
IISIMH €TaHOIy 10 0e30apBHMX Kparelb PpiabTpaty (0a13b-
ko 100 mut), cymaTe 1 B pe3yiabTaTi OTPUMYIOTh O17IOCHIXk-
HUW NPOIYKT, IKUW HE BUMArae rmojaabIioro OYUIICHHS.

Buxing 134 r (78 %). T,,=137,5 °C.

DayopecueHIis — A yae = 440 HM (TOTyON).
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2.4.2 Cunres 1,3,5-Ttpudeniimipasony

Pb(CH;COO),

Y nBoropiy koji0y, sika Ma€ MEXaHIYHY MIIIAJIKY, 3BO-
POTHIN XOJOAWIBHUK, MOMIIIAIOTh po34uuH 1,3,5-Tpude-
HUT-2-miipazoniny (13,6 r, 0,046 Moms) y AuXJIOpMETaHi
(400 mur) Ta moGapnstoTh po3uuH mrromMOym(IV) amerary
(24 1, 0,054 mous) y auxnopmeradi (200 mi). Ilicns Bu-
TPUMKH PEAKIINHOI CyMIIll MPOTIroM 24 TOIUH 32 KiM-
HAaTHOI TeMmmeparypu, cnoayku IlmoMOyMy BUIASIOTH,
J0/Ial0YU MPU NEepeMIlllyBaHH1, po30aBIEHY OLITOBY KUCIIO-
Ty, @ HOTIM IO KarulsiM T1JIpa3suH-T1IpaT 10 3HUKHEHHS KO-
pru4YHEBOTO KoJbopy MmiroMOyM(IV) okcuay. Po3uun Bucy-
IIyIOTh TOTaIllOM, PO3YMHHHUK BIITaHSAIOTH Yy BaKyyMi,
3QJIUIIOK PO3YMHSIOTH B CyMIIIl IIETHJIOBUHN eip — JIeTKUi
nerponeriuil edip (00’emue cmiBBigHOMmEHHS 1:19) 1 mami
PO3UMH MPOIMYCKAOTh Yepe3 XpomaTorpadiuHy KOJIOHKY 3
J1aJIFOMiHI# TPUOKCHIOM.

Buxin 1,3,5-tpudeninmnipazony 61u3bko 12 r (89 %).

T = 139-140 °C (nmepexpucTanizoBaHOro 13 MeTa-
HOJY).
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2.4.3 Cunre3 1-(4-bopmiadeniin)-3,5-
au@eHLImipasony

CHO
CHO

VY opHoropny kojOy 31 3BOPOTHHM XOJIOIWIHBHUKOM
nomimaroTts 3,2 T (0,01 mons) 1-(4-popmindenin)-3,5-nu-
¢enin-2-mipazoniny (cuHre3 2.1.6.1, c. 148), 30 M1 ouro-
BOi kuciaoTu. CyMmill HarpiBaroTh J0 KUIIHHSA, JOAAIOTh J0
Hei 1,2 r (0,04 mouns) aunatpit nuxpomaty(VI), kum’ sTis-
HSI TPOJIOBXKYIOTH 1€ MPOTAroM 30 XBUJIMH 1 BUJIUBAIOTh Y
100 M Bogu. CMosionoAi0OHMUI MPOAYKT KOBTOTO KOJIBOPY,
AKAW BUAUIMBCS, QUIBTPYIOTh 1 PO3YUHSIOTH 3 KU ITIHHAM
y 30 mi 40 %-ro po3unHy HaTpii riaporeHcyiabdity. [Ipu
OXOJIOJIPKEHH1 PO3YMHY BHUIAJAIOTh Ol KpUCTaal OICyib-
(1THOT CIIOYKH, SIK1 (DUIBTPYIOTH 1 PO3KIAAI0Th po30aBJie-
HOtO (1 : 2) xnopuaHotO0 KUCIOTON. OTpUMaHUN MPOTYKT
(GUIBTPYIOTh, TPOMUBAIOTH BOJIOIO, CylIaTh 1 IIepe-
KPUCTATI30BYIOTh 13 130MPOINAHOY.

Buxin 1-(4-popmindenin)-3,5-nudeninmipazony 1,8 r
(57 %). T =126 °C.

2.4.4 Cunres 1,5-qudenin-3-crupui-2-
mipa3oJiiny

O o)
+ o+ NaOH A
o HC CH; H @N l/
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Cranist 1. Cunmes oubensunioenayemony

o) O i O
/v I OH Il
2 C + CH;-C—CH, —> CH=CH—C—CH=CH
\
H

[ sapianm

VY kxonOy mictkicTio 50 M, 110 MICTUTh PO3YMH 2 T
HaTpIU riipokcuay y BoguoMy eranodi (20 mia HyO 1 16 mn
€TaHOJy), MPU PETEIBLHOMY IEPEMIIIYBaHHI MPUINBAIOThH
MIOJIOBUHY HaIepe]] MPUroToBaHoi B OKpeMiil KOJI01 cyMillni
OCH3IBAETIY 1 allETOHY, MATPUMYIOUYH TemIiiepatypy 20—
25 °C. Yepe3 2-3 XBWIMH CIOCTEPITAETHCS BUJLICHHS
ocany. Uepe3 15 XBuiIuMH mepeMilllyBaHHSI 10 PEAKIIHHOI
KOJIOM J1OJIal0Th 3aJIMIIOK CyMIII O€H3aJabJeriay 1 alero-
HY, 3MUBAIOTh 3QJIMINKU IIUX PEYOBUH 2-3 MJI €THJIOBOTO
CIOUPTY 3 KOJIOM 1 TakOX J0Aal0Th B PEaKIiiHy KoJIOy.
Macy nepemimytots 1me 20-30 xBunuH, ocaa GUIBTPYIOTh
Ha JiiIl broxHepa, peTesibHO MPOMHUBAIOTH OCaJ BOJIOKO 1
cymath Ha noBiTpi. Ilicis nmepexkpucTanizaiii 3 eTuiamnera-
Ty OACPXKYIOTh YUCTUMN AUOCH3UI1ICHAIIETOH.

Buxing 1,8 r (77%). Ty, = 112 °C. 1,5-{udeninnenra-
N1€H-3-0H (IMOEH3MJIIIICHAIICTOH) — JKOBTAa KpHUCTalIlyHA
pE€UOBMHA HEPO3YMHHA Yy BOJl, aJle¢ PO3YUHAETHCA B
aleToHl, eTwiamnerari 1 xJopodopMi, OOMEKEHO B
METUJIOBOMY Ta €TUJIOBOMY CIIMPTAX.
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2 sapianm

VY Tpuropay koj0y 13 30BHIIIHIM OXOJIOJPKCHHSM, SKa
CIOPSI/PKEHA MEXaHIYHOI0 MIMIAJIKOI0, KparejlbHOIO JIiii-
KOO Ta TEPMOMETPOM, MPUOABJISAIOTH MO KpaIUISIM 3a TPH
pa3u (3a mepiri 45 xBunuH 80 M, HaCTynHI 45 XBUJIUH —
100 mi1, a OTIM — PEMITY) CyMill, AKa CKIagaeTbes 13 60
M1 arietony, 170 mi (1,7 MoJb) CBIXKOOUMIIIEHOTO OCH3aIb-
nerigy ta 50 M era”oily, MATPUMYIOYH TEMIIEpaTypy B
Mexxkax 18-25 °C, mo BOJHO-COMPTOBOIO PO3YHHY, SKHUM
cknagaerbes 3 70 ma 5 %-ro HaTpii rigpokcuay Ta 150 mo
eTtaHony. PeakuiiiHy cyMiil nepeMimyoTs me 1,5 roguHu,
0X0J0Ky10Th 0 8—10 °C 1 QinbTpyroTh 0caa TUOCH3UII-
JI€HAIIETOHY, MPOMHBAIOTh HMOro Ha (GUIBTPI BOJOK 0
HEWUTpaJIbHOI peakilli MPOMUBHUX BOJI.

3 sapianm

VY kon61 Epnenmeiiepa B 100 Mi1 MeTaHOIy pO3YMHS-
10Th 20 T OeH3aIpAerI Ay, 5,5 M alleTOHY 1 J10JIal0Th 6 MII
20 %-ro BogHOTO pO3uMHY HaTpid Tigpokcuay. Yepes 24
TOJIMHU ocaja (PUIBTPYIOTh, MNPOMHBAIOTH PO30ABICHUM
COUPTOM 1 TIEPEKPUCTAIIZ0BYIOTh 13 130MPOIMIIOBOTO
CIIUPTY.

Buxig 16 . T,,=112°C.

Cranisa 2. Cuumes 1,5-ougpenin-3-cmupun-2-nipa3oniny

[ sapianm

Ocan nuOeH3UIIICHallETOHY MOMINIAI0Th Yy TPUTOPIY
KOJIOY, CHOPSAIKEHY XOJIOJWJIBHUKOM, MIIIAJIKOK Ta TEp-
MOMETPOM, JIOJIat0Th A0 HHOro 1 1 eranony ta 500 Mt om-
TOBO1 KMCJI0THU. Po3uMH HarpiBarTh Ha BOJASHIN OaHi 10
85-90 °C, micns yoro monmaroth 105 mur (1 Moib) CBIXKO-
OYMIIEHOTO0 (PEHUITIIPA3WHY 1 PEAKUIMHY CyMIIl MHepeMi-
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IIYIOTh 3a BKa3aHOi TeMIlepaTypH IPOTATOM 3-X TOJIuH,
MOTIM OXOJOKYITh 11 g0 40-45 °C 1 XOBTHM ocaf
GubTpytoTh. Kpucramuny macy NEpeHOCITh y CKISIHKY,
nepemMimytors ii mpotsirom 20 xBuwiauH 3 700 M etaHoy
710 YTBOPEHHSI OJTHOPIJIHOI CYCII€H311 1 3HOBY (DUIBTPYIOTh.
[IpoaykT nmpomuBaioTh Ha (GuibTpl ABa pasu no 200 mn

€TaHOJy 1 cylaTth B cymapii 3a temmeparypu 100 °C.
Buxig 150 r (55 %). T ,,= 152 — 153 °C.

2 sapianm

Y oxHoropay koyi0y mictkicTio 100 M momimarwTts 1 T
nubeH3uiiieHaneTony, 50 mMi 1300ponijoBOro CIUPTY Ta
0,4 mn ¢eninriapazuny (ocHoBu). CyMilll HarpiBarOTh A0
YTBOPEHHSI PO3YMHY, JCHIO OXOJIOJKYIOTh, JOJAOTh 4 MII
30 %-ro BOJHOTO PO3UYMHY TETPACTUIAMOHIN TIIPOKCUIY
Ta PEaAKLINHY CyMIlll KUM SATATh 31 3BOPOTHUM XOJIOJAUIb-
HUKOM MpOTIroM 5 XBWIMH. CyMilll OXOJIOJKYIOTh, OcCaj
G1IbTpy10TH, TPpOMUBAIOTH 30 %-HUM BOJAHUM €TAHOJIOM 1
NEePEKPUCTANIZ0BYIOTh 13 allE€TOHITPUITY .

Buxing 0,6 © (60 % teoperuunoro). T ;= 152 °C.

®ayopecueHuis 1,5-audenHin-3-cTupui-2-nipa3oainy
— A vaxe = 470 HM (PO3UYMHHUK — TOJYON).

2.4.5 Cunre3 mpanc-4-eTOKCUCTUIIBOCHY

OC,H;

NaNO,; HCI; Cu,CI,

? H=CH2 HzN O OC2H5

H’C\\C/H

2

VY k07101 3 TppOMa TOpJlaMH, sIKa CIOPSIKEHA MIIIAJI-
KO0, KpamnejabHOI JIIMKOI Ta TEPMOMETPOM, MOMIIIAIOTH
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100 T (0,7 monw) denerenuny, no00aBissoTh 90 MII KOH-
[EHTPOBAHOI XJIOPUIHOT KUCIOTH, HarpiBaroTh (70—80 °C)
JI0 TIOBHOT'O PO3YMHEHHS, 0X0JIO/KYIOTh 10 0 “C 1 miazo-
TYyIOTh, NPUOABIAOYM MO KpamisiM po3urH S50 T HaTpiid
HiTputy B 70 M Bojau. Jlia30p034uH BUTPUMYIOTH MPOTSI-
rom 30 xBunuH 3a Temmneparypu 0 ‘C 1, 30epiratoth 3a
BKa3aHOI TEMIIEPATypH JJI1 BUKOPUCTAHHS B MOJATIBIIOMY
JUTSL apUITFOBAHHS CTUPOJTY.

OnHOYacHO y TPUTOPIY KOJOy, SKa Ma€ MEXaHIUHY
MIIIAJIKY, KpamejbHy JIAKY 1 TEPMOMETP Ta pO3MIlIeHa B
OXOJIOJKYBaJIbHIA OaHi, moMimarTs 580 M aleToHY,
MOCI1I0BHO J0Aar0Th 25 mi (0,2 mois) ctupoay, 75 T (0,9
MOJIS) HaTpid amerary, oXoJokyrTh 10 0 °C 1 momarTh
OXOJIOJIPKEHUH J11a30p0o34uH Ta HeraitHo 7 T kynpyM(I) xio-
puny. TemnepaTypy cywiill Hagaidl MIATPUMYIOThH (IUIs-
XOM 30BHIIIHBOTO OXOJIOKEHHS) Ha piBHI HE BuIe 25 “C.
Peaxiiifiny cyMmilll epeMiimyoTh 10 TPUIIMHEHHS BUILJICH-
HS a30Ty, a MOTIM MEpPEraHsitoTh 3 BOASHOI Maporo. Mac-
JI0MOAIOHY PIAMHY BIAIUISIOTH Ta MEPETAHSIOTh B MEXKax
260-300 °C mig 3HMXKEHUM THUCKOM (25-30 MM pT. CT.).
JKoBTyBaTy peuoBUHY, SIKa KPUCTAII3YETHCSA Ha XOJIOIUIIb-
HUKY Ta B NMpUHUMaIbHINA KOJ01, 30MpaloTh Ta MEepEeKpUCTa-
13yroTh 3 250 mu 6en3ony, a nmotiM 3 500 mu eTaHouy.
JlogaTKOBO  MPOBOASATH  XpoMarorpaiuyHy  OYHCTKY
npoAyKTy Ha KoJyioHIll 3 Al,O; (entoeHT — 0eH30:). benzon
JaCTKOBO BUITAPOBYIOTh, KPUCTAIHU IIBOBOTO MPOIYKTY —
01J101 KPUCTAIIYHOT PEYOBUHU (PUIBTPYIOTh, CYIIATh.

Buxig 25 (15 %). T,,=133 °C.

®nyopecueHisl 4-eTOKCUCTHIBLOCHY — A yare = 366 HM
(PO3YMHHHUK — TOIYOJI).
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2.4.6 Cunre3 4-(4-muMeTHIAMiIHOOECH3UJIN/IEH )-
2-MEeTUJI0KCA30JI-5-0HY

Cunme3s 6uxionux peuoeun 01 nPouecy

Cunumes ayemuneaiyury

H,NCH,COOH + (CH;C0),0 —
CH;CONHCH,COOH + CH;COOH

VY ckisiHKY, 00JaHaHy MEXaHIYHOK (200 MarHiTHOIO)
MIMIAIKOI0, TTOMIIIaThk 3,7 T rmnuny 1 15 mu Bogu. [lpu
PO3MIILITYBaHHI MICs MakKe€ MOBHOTO PO3YMHEHHS TIIIU-
HY, JI0JIal0Th 9,5 MJI OLITOBOrO aHTIAPHUIY, CHEPriiHO PO3-
MimyoTh 30 XBUJIMH Ta 3ajJUIIAlOTh Ha 12 TOAUH y XOJIO-
auibHUKY. Ocaf, sikuil BUMaB, (QUIBTPYIOTh, MPOMHUBAIOThH
Ha QUIBTP1 5 MJI BOJM Ta CylIaTh B CYyIIWIbHIN madi mnpu
temnepatypi 100 — 110 °C.

Buxin 3,5 r (60 % Big Teopetuunoro). T, = 206 °C.

ALeTWITIINUH (alleTypoBa KUCJIOTA, alleTaMio01TOBa
KHUCJI0Ta) — MICIIS MEepeKpUcTaIizamii 13 Boau — 0€3K0JIbO-
POBI TOJIKH, YTBOPIOE BOJHI PO3YMHHU (PO3UYMHHICTD — 2,7 T
B 100 mn Boau mpu 15 °C), po34YMHSAETHCS B OITOBIM
KHUCJIOT1, XJI0pOo(opMi, €TaHOJII.

Cunumes oumopghonino(napa-oumemunaminogenin)memany

0 —
(CH3)2N@C’\’ +2 =N 0—> (CH3)2N@é—H
H __/ |

Meronuka cuHTE3y po3MilleHa B po3auin 2.2
(,, 3axucHi epynu 6 opeaniyniu ximii”' — 1. 2.2.19, c.204 )

229



Cunmes 4-(4-oumemunaminoden3unuoen)-2-memui-
OKCa30J1-5-0Hy

CH3CONHCH,COOH

CH
N:<
H C/O
/]
(@)

3

(CH3)2N

Cywmill, sika CKJIAQAA€ThCs 3 5 MJI OLTOBOTO aHTIIPUAY
Ta, OTPUMAHUX HA MOMNEPEAHIX CTaaisix cuHtezy, 0,6 T
aneTwirainuay i 1,5 r nudopdonino(mapa-1mmMeTHIaMmiHO-
(deHuT)MeTaHy, HarpiBarOTh 31 3BOPOTHUM XOJOJAWILHUKOM
npotaroMm 5 xBwiuH. Ocaj, 110 BUIIAB, MOAPIOHIOOTH, J10-
Ial0Th 15 M 130IpONUIOBOrO COUPTY Ta (UIBTPYIOTH.
[IpoayKT nepeKkpucTaai3oByIOTh 31 CIIUPTY.

Buxig 1,0-1,1r. T,,=192°C.

2.4.7 Cunre3 4-(4-quMeTHIAMiHOOEH3MJIHN/IEH )-
2-(eHiIoKCA301-5-0HY

Cunme3s euxioHux peuosuH 01 npouecy

Cunmes Oenzoineniyuny (2inypoeoi Kuciomu)
Cs¢HsCOCI + H,N-CH,COOH — C¢HsCOHN-CH,COOH + HCl

VY XiMIYHY CKJISIHKY a00 MIHpOKOropiy koiaoy EpieH-
Melepa, 001ajHaHy MEeXaH14yHOO (200 MarHiTHOIO) Millai-
KO0, MOMIIAI0Th HACUYCHUN PO3YMH 3 T aMiHOOIITOBOIi
KHUCJIOTH, JOAAIOTh MPU pO3MIIITYBaHHI 2,1 © HATP1H T1IPOK-
CHJly, PO3UMHEHOMY B MiHIMaJbHIA KIJIBKOCTI BOJHU, a
MOTIM KpamsiMu 6,2 T OenHzoinxiopunay. Ilpu mpomy 1o-
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TpiOHO KoHTpostoBatu pH peakmiitHoi cymimn (pH > 7).
ITicna 3aBepiieHHsT peakiii (BIACYTHICTh 3amaxy O€H30i-
XJIOpUY), PEaKiiHy CyMilll MIJKUCITIOITH XJIOPUIHOKO
KuCa0TO. Yepe3 2 roauHu KpUCTAIM (PIIbTPYHOTh, CY-
1aTh Ha MOBITPI Ta MPOMUBAIOTH, Ha GUIBTP1 JTIETHUIOBUM
edipoMm Bia ciigiB 0€H30MHOT KUCIOTH. OTpUMaHMUM TIpo-
IYKT NEPEKPUCTATIZ0BYIOTH 13 Tapsu0i BOJIH.

Buxin 4,8 r (67 % Big TeopetuuHoro). I'imypoBa
(O€H301101ITOBA) KUCJIOTA — KpUCTajluHa peuoBHHA 0€3 KO-
aopy (T o = 187 °C), oOMekeHO po34YMHHA Yy BOJII
(po3unHHICTH — 0,33 Ty 100 Mi1), BAXKKO — B JIIETUIOBOMY
edipi, 100pe B €TUIIOBOMY CIUPTI.

Cunmes 4-(4-oumemunaminobdensunuoen)-2-genii-
OKCAa30./1-5-0Hy

CeHsCONHCH,COOH

N—
(CH3>2N—</_\}c:<C
N H /O
1/
(@]

(CH3)2N

Cywmini, sika CKJIaQAa€ThCS 3 5 MJT OIITOBOTO aHTIJIPUY,
OTpUMaHMUX Ha mnonepennix cragiax 0,6 T rimypoBoi KUCIO-
™ 1 1,5 r audopdonino(rnapa-mumMeTuii-aMmiHopeHLT)Me-
TaHy, HarpiBalOTh 31 3BOPOTHUM XOJOIUIBHUKOM MPOTS-
rom 5 xBuauH. Ocaj, 110 BUIIAB, MOJPIOHIOIOTh, J0JA0Th
15 M7 130MpONUIOBOTO CIUPTY, PETEIBLHO NEPEMIITYIOTh Ta
GuIbTPYIOTh. [IpOAYKT NEpEKPUCTATIZOBYIOTh 13 CIUPTY.

Buxin 1,0-1,1r. T, =217 °C.
AHQJIOTIYHO MOXXHA MPOBECTU CUHTE3 4-(4-METOKCH-
oenswmiigeH)-2-deninokcaszon-5-ony (T, = 144 °C) Ta
IHIIUX TTOX1THUX.
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2.4.8 CuHTte3 S-aHizuiaizeH0apoiTypoBoi

KHUCI0OTHU
CH30
O\ H

Ned o o

N\ N
+ /C:o —_— = /C: >C=O

N H N

(@) (@)

OCH,4

VY onHorop:maii ko061 micTkicTio 50-100 M criopsixke-
H1il 3BOPOTHUM XOJOJAWIBHUKOM (32 CJIA0KOTr0 HAarpiBaHHA 1
nepeMillyBaHHsI Ha MarHiTHOMY IepeMilllyBayl) pO34uHsI-
10T 1,3 r© OapbiTypoBoi kuciotu B 30 mu Boau. [lo
rapsidoro po3urHy J0JIal0Th pO3paxoBaHy KUIbKICTh aHICO-
BOro anpAeriay (3 Hagmumkom 10—-15 %, p = 1,12 r/mi). 3
MOMEHTY IMOYATKy KpUCTaIi3allli I[IJIbOBOT0 NPOAYKTY Ha-
IpiBaHHsI 00E€PEKHO MPOJIOBXKYIOTH Iie MpoTsaroM 30 xBU-
JWH, TIOTIM TEpeMILIyBaHHS NMPUNUHSAIOTh, CYMIlll BUTPH-
My10Th 30-40 XBUIUH, PUILTPYIOTh, MPOMHUBAIOThH CIIOYAT-
Ky BOJI010 (2 pa3u no 5-10 mu1), a moTiM cnupTtoM (2 pasu
no 5-7 Mi1) 1 cymiaTh y CyIIWIbHINA mad1i npu TemMmeparypi
50-70 °C.

Buxig 2r. T, ~290 °C.

AHAJIOTIYHO MPOBOAUTHCA CHUHTE3 IHIIUX IOXIJTHUX
oapoiTtypoBoi (BK) Tta Tio0ap0OiTypoBoi kucinor (ThK),
Hanpukiana, S-(4-auMeTriaMiHOOCH3WIIACH )0apOITypOBOi
kuciotu (T, > 292 °C) Ta 5-aHi3umniaeHTi00apoITypoBOi
kuciaotu (T, > 320 °C). Takox HaaA3BUYaHO €()EKTUBHO 1
MIBUAKO MPOXOAUTH B3aeMois AudopdoiHOapUIMETaHIB
1 bK a6o TBK.
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2.4.9 Cunre3 3-amino-1-¢eHiia-2-mipa3oainy

H,oN
;/ \
H,C=CH-CN + H2N—NH—C6H5—N% N

b\

»

Jlo po3uuHy HaTpiil MeTUIaTy, IKUW MPUTOTYBaIU BU-
X059 3 5 T MeTajeBoro Hatpiro Ta 250 M1 aOCOOTHOTO
METaHOJ1y, TOoCc110BHO 104at0Th 108 T (1 mMonw) dheninria-
pasuny 1 55 r (1,1 Momp) akpuioHITpUIY (TOKCHYHA
peuoBuHal!ll). Peakilis ek3oTepMiuHa, TOMY IMOTpiOHE 00e-
peXXHE J0JIaBaHHS akpuioHITpuiy. IloTiM cymim kum’s-
TATh 13 3BOPOTHUM XOJOAWIBHUKOM Ha BOJsIHINA OaHi (95—
100 °C) mpotsiroM 2,5 roauHU. 3 MOSIBOIO MEPIIMX O3HAK
MOYaTKy KpHUCTaji3alii NPOaYyKTy PEaKIiiHy CyMilll Herai-
HO 1 pi3K0 0X0J01Ky0Th Ha 10-15°C, m00 yHEMOKIMBUTH
BUKHUJI MPOJYKTY, a IMOTIM MPOJOBXKYIOTh HarpiBaHHS.
Uepez 1-2 roauHu mOpoayKT (GuIbTPYIOTh, MPOMHUBANOTH
BOJIOIO 1 IEPEKPUCTAIII3OBYIOTH 13 JIIOKCaHY.

Buxin 70r. T, = 169 °C.

2.4.10 Cunre3 3-amino-1,5-1udenin-2-
mipa3oJiiHy

Cranis 1. Cunmes oxcumy KopuuHo2o anvoecioy

ye N-OH
QCH=CI+C\ + H,N-OH —» QCHZCPFC\
H H

VY konbi Epnenmeitepa mictkictio 100 Mo B 10 Mt 95
%-r0 €TWIOBOTO CIUPTY PO3UYUHSIOTH 12,6 MJI KOPUYHOTO
ajpJieriay, po3urH HarpiBaroTh 10 50 °C, moTiM 101a0Th
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nigirpituit 7o 50 °C po3umH 8,5 T TiApOXJOpUIY Tij-
pokcuwiaminy B 10 mu Boau. PeakiiiiHy cymimn noTpiOHO
OXOJIOJKYBAaTH y BOJSHIN OaH1, HEIOMYCKAIOYU 3HAYHOIO
NIIHATTA TeMmnepaTtypu (0€3 OXOJOKEHHS TeMIlepaTypa
Moxke migasatuca go 7075 °C). IloTiM goaar0Th BOJHHUMI
po3unH Hatpid rigpokcuay (7 T rigpokcuay Ha 15 wmi
BOJI) — YTBOPIOETHCS EMYJIbCIS, IKY IEPEMIITYIOTh Ha Mar-
HITHOMY MEpeMIlllyBayl OpoTsAromM 3-x roauH. PeakiiiiHy
CyMIIll HACUYYIOTh BYIJICKHCJIMM Ta3oM 1 depe3 48 rojauH
(GIBTPYIOTH OCajl, IPOMHUBAIOTh BOJOKO (QJIBJETIJI, 10 HE
mpopearyBaB, Ta aHmMu-OKCUM BUMHUBAIOTHCA Y BUIJISAII
Macnia). IIpoaykT cymarh 1 BAKOPUCTOBYIOTh 0€3 OUMCTKHU
JUTS1 TIOJIJIBIIIOTO CUHTE3Y.
Buxig 11 r. T ,=138,5 °C.

Cranis 2. Cunme3 yuHaMOITHUMPULY

N O (CH;C0),0
QCHZCI%C\ o QCHzCHCN
H _H,O

VY KpyriaogoHHiii ko061 MicTkicTio 150 mi mowima-
10Th 11 © OKCHMMYy KOpPUYHOTO ajipjeriay, 12,5 r onToBoro
aQHT1IPUAY 1 CYMIIll HarpiBarOTh 31 3BOPOTHHUM XOJIOJIUIIb-
HUKOM JIO TO4YaTKy 3akunaHHg. HarpiBaHHsS THUMYacoBO
NPUIIUHSAIOTh, PO3MOYMHAETHCS €K30TEPMIUHA peaKilis, 110
MPOJAOBKYETHCS OU3BKO 5 XBWIMH. [ai peakiiiiny cyMmint
KU ATSITh NpoTiroM 30—40 XBWUJIWH, TOTIM BUJIMBAIOThH B
kos10y Epnenmetiepa 3 50 mu xomomuoi (t < 20 °C) Bosawu,
BCTAHOBJIIOIOTh Ha MAarHiTHUM TepeMilllyBad 1 MEepeMIIy-
I0Th OpoTsAroM 1-1 roguau. HukHINM MacasHUM 1map BiIi-
JSI0Th, MPOMHUBAIOTh MOT0 BOJIOK (2 pas3u 1mo 25 MiT), BOayY
exctparyiotb 5 mi CCly, opra"idydHi po34yMHM 3MIMIYIOTh,
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CylIaTh IOTAImoOM IpoTsAromM 12 roauH. Po3unH nekaH-
TYIOTb, NOTalll TpomMuBatoTh cyxuM CCl,, poO3UMHHUK BijI-
raHsAlOTh HAa POTOPHOMY BHUIAPIOBayl, a Maclio Iepera-
HAt0Th y Bakyymi (132 °C/12 mwm pt. ct.; 120 °C/10 MM pT.
CT.).

Buxin nepeminauit 65-75 %. T o = 255-256 °C.

Cranis 3. Cunmes 3-amino-1,5-0ugenin-2-nipazoniny

H,N

NaOCH, m_
C¢Hs-CH=CH-CN +H,N-NH-CqH;— = N

Y 75 mu1 aOCOTIOTHOTO METAHOJTY MOCIIIJI0OBHO PO3UMHSI-
10Th 1 T MeTaneBoro Hatpito (mopiissMu 1o 0,3 1), 5 M de-
HUITIApa3uHy 1 5,5 M IMHAMOUIHUTpWIY. PeakiiinHy
CYMIIIl HarpiBarOTh 31 3BOPOTHUM XOJIOJUIBHUKOM MPOTSI-
roMm 4-X TOJIMH 10 €K30T€PMIYHOI KpHCTajl3allii NpoayKTy,
SAKAM TTOTIM (PUIBTPYIOTH 1 TEPEKPUCTAIIIZOBYIOTH 13 CyMIIIIi
TOJIY OJI-T€KCaH.

Buxig5r. T ;=195 °C.

2.4.11 Cunre3 a30MeTHHIB
Ha OCHOBI 3-aMiHO-1-(eHiyI-2-mipa3oJiny Ta
3-amino-1,5-qudenin-2-nipa3oainy
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I. R,=H; R,=H; II. Ry=H;

R,=CsHs;

R;=H; 5-NO,; 5-Br; 4-C,H;0-; 4-(CH;),N-; 4-OH-;
4-HO-5-C¢H5-; 4-CH;0-; 5,6-CH=CH-CH=CH-.

Ocnogu IlIudda (a3omMeTUHN) OIEPKYIOTh 3 BUKOPUC-
TaHHSM PI3HUX BaplaHTIB CUHTE3Y (OCOOJMBOCTI CHHTE3Y
HaBeJieH1 B Ta0. 3):

Metoa A. 1-®eniji-3-(caminuiaigeH)amMmiHo-2-mipa3oJaiH.

o poszuuny 0,76 t (0,0062 ™Mosb) cCaldIlIMIOBOIO
anpaeriay 1 1,0 v (0,0062 mouib) 1-denin-3-amino-2-mnipaso-
JiHy B 12 MII 130MpoOMijoBOro COUPTY I0Ja0Th JASKIJIbKa
kpuctanmiB  (10-20 wmr) muuk(Il) xmopumy 1 cymim
KUI SITATH 31 3BOPOTHUM XOJOJAWIHBHUKOM MPOTSITOM 5 XBU-
auH. Ocag PiIbTpyHOTh, IPOMHUBAIOTh BOJIOI0, METAHOJIOM 1
MEePEeKPUCTANII30BYIOTH 13 JIIOKCaHY.

Buxing 1,5 (69%). T, = 234 °C.

Metoa b. 1-®enin-3-(4-eToKCcHUCATINUIIIEH)aAMIHO-
2-mipa3oJgin. Po3uun 0,8 r (0,005 Momnp) 4-eTokcucai-
muioBoro anpaeriay, 0,8 r (0,005 monw) 1-dhenin-3-amiHO-
2-mipazoniny B 3,5 mi JIM®A narpisatots npu 140-150°C
npotsiroM 25-30 xBuiauH, ocag (QUIBTPYIOTh, IPOMHUBAIOTH
HEBEJIMKOIO KUIBKICTIO METAHOJy, IEPEKPUCTATIZ0BYIOThH 13
J10KCaHy.

Buxixg 0,8 T (54%). T, = 185 °C.

Metoa B. 1-®enin-3-(S-OpomMcaninmniaiieH)aMiHO-2-
nipa3zojin. Po3zunn 0,92 r (0,005 monp) S-Opomcanmiiu-
noBoro anpaeriay 1 0,8 r (0,005 monp) 1-denin-3-amino-2-
nipa3ojiiHy B 15 M COUPTYy KHUITATITH 13 3BOPOTHUM
XOJIOJWJIBHUKOM MPOTAroM 15 xBunuH. Ocan QUIbTPYOTS 1
MEePEKPUCTAIIIZ0BYIOTH 13 JIIOKCaHY.

Buxing 1,3 1 (78%). T,,=264 °C.
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Ta6oauus 3. 1-penin-3-(Rs-caminumnigeH)amino-5-R,-2-mipa3oniHu

YMOBH CHUHTE3Y CnekTpsl
R, R4 M | Yac B |T,,| ECII diyo-
e | peak- | u | °C | (amero- | peclieH-
T i, X HITPWJT) st
0 1 Ayaxcs | (KpHC-
i XB. 1, HM (&-107° | Taau)
(rox) | % JT/MOJIB™*C | A yaxe, HM
M)
H H B 20 64 | 2271433 (13,7)] 614
H 5,6-6eH30 | b 5 01 | 248 |465 (14,8)] 642
H 4-etokcu- | b 25 54 | 185 | 435 (-) 571
H 4-(mietmn- | b 240 | 30 | 198 |449 (40,2)| 606
aMiHO )-
H 4-rimpokcu-| I' | (24) | 59 | 2451|430 (24,0)] 615
H 5-0pom- | B 15 78 | 286 | 445 (-) 690
H 4-meToKCH-| A 10 70 | 2261440 (25,0)] 635
benin- H B 15 97 234 (475 (15,7)] 586
A 15 67
4-aHi3111 H B 15 86 | 190 [450 (22,2)] 608
4-ani3in | S-witpo- | b 5 94 11301450 (18,3)] 595
4-amizin-| 5-6pom- | b 5 88 | 167 1424 (17,1)] 618

Metoa I'. 1-®enin-3-(4-rigzpoxcucaginuiaizeH)ami-
Ho-2-nmipa3oJjin. Cymim 0,5 r (0,0036 moib) 2,4-1UriIpoK-
cubenzanpaeruay i 0,5 r (0,0031 monw) 1-denin-3-amido-
2-mpazominy B 2 mia JIM®DA HarpiBamoTh sl TOMO-
reHizamii 1 3amumarote npu 20 °C Ha g00y. Ocan, 110
YTBOPIOETHCS, QUIBTPYIOTh, MEPEKPUCTATIZ0BYIOTh 13 JI10K-
caHy (IpH MIBUJIKOMY OXOJIOJI)KYBaHHI).
T =245 °C.

Buxig 0,6 T (59%).
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Metoan cunTedy 1,5-nudenin-3-(R;-caminuiinen)-
aMmiHo-2-mipa3oJiniB. 1[i1bOBI OPOAYKTH OTPUMYIOTH B
yMOBaX yKa3aHUX y MeTojaukax A — I', BUKOpHCTOBYIOUH
BiAMOBIAHI 3aMillleH] caluaoBi anpaeriau 1 1,5-nudeni-
3-amiHO-2-m1pa30diH (IUBUCH Ta0I. 3).

OTpuMaHi a30ME€TaHU MarTh IHTEHCUBHY Qdiryopec-
LEHI[II0 Y TBEPJOMY CTaHl, B OCHOBHOMY, Y UYE€pBOHINA 00-
JaCTi CIIEKTpY.

2.4.12 Cunre3u ocuoB lHludda noxignux
1,5-nudenin-3-(4-aminodenin)-2-nipa3oainy

Cunres 1,5-1udenin-3-(4-(2-rizpoxcu-
OeH3miIiAeHaMiHO)(eHL1)-2-mipa30Jiiny 1 oro
3aMIIeHU X

BapianTt I

Cranist 1. Cunmes 4-N-ayemunaminoayemoperony

7
H_ _H _
N HiC~ O\ H
(CH3CO),0
O CH3 O CH3

Y  aBoropaiid KpyrJIOJOHHIA KojO1, CHOPSIKEHIM
3BOPOTHUM XOJOAWUJIBHUKOM Ta KpamlejlbHOI KO0, Ha-
rpiBarour po3unHsAOTh 27 T (0,2 moist) 4-aminoarneTode-
HOHY B 80 My OeHzouy. J[o 371erka 0XoJoaKE€HOT0 PO34H-
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HY AojAaroTh nopuisiMa mo 5-10 mu 22,5 ma (0,22 mous)
OLITOBOT'O aHTIAPHUIY 3 TaKOIO MIBUIKICTIO, 100 peakiiiiiHa
CyMmill kumijga 0e3 30BHIMHBOTO HarpiBaHHs. I[lo 3akiH-
YEHH1 J10JIaBaHHS OLITOBOIO AHTIAPUAY CYMIII KU STAThH
me 5 xBunuH. Ilicias oXoomKkeHHs ocaj LiILOBOTO IPO-
OYKTY (QUIBTPYIOTh, MPOMHUBAIOTH 5—7 MJI CIHUPTY Ta Cy-
1aTh.

Buxin 34 r (96 % teoperuunoro). T, = 169-170 °C.

Cranisa 2. Cuumes 1-(4-N-ayemunaminogenin)-3-

Qeninnponenony
O\\ /H i\ /H
C—N o o
HC \ H;C
+ /
H OH"

VY kpyraogonny koj0y micTkicTio 100 M BHOCSTH 10 T
(0,056 mons) N-anetun-4-aminoanerodpenony, 6 mia (0,059
MoJs1) OeHzanberiny, S0 Ml e€TaHoJly 1 HarpiBarOTh J0
yTBOPEHHSI po3unHy. Jlo 371erka 0XOJIOJPKEHOTO PO3UMHY,
nepeMillyoun peakiiiHy cymim, goaats 7-8 miu 10 %-
ro po3uMHy Kajii Tigpokcuay. CyMill OXOJOIKYIOTh [0
KIMHATHO1 TeMIepaTypu 1 3ajiuiiatoTb Ha S5—7 nHiB. Ocan
IUJIBOBOTO MPOJAYKTY (UIBTPYIOTh, MPOMUBAIOTH HEBEIIH-
KOIO KUIBKICTIO CIIMPTY, BOAOIO, CYIlIaTh Ha IMOBITPI, Mepe-
HOCSITb 3HOBY B KOJOY, noAaroTh 100 My OeH30y 1 KUl si-
TATh TpOoTAroM 45-60 xBuiuH. ITicist 0XOJIOKEHHSI OYu-
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IIEHUM BiJ CMOJIUCTUX JOMIIIOK OCaJl [IJIbOBOTO MPOIYKTY
(G1IBTPYIOTH, IPOMUBAIOTH HEBEJIMKOIO KIJIBKICTIO OCH30ITY,

CyIIaTh.
Buxin 14,5-15 1 (98 % Teopetuunoro). T, = 154 °C.

Cranis 3. Cuumes 1,5-ougpenin-3-(4-N-
auemuiaminoghenin)-2-nipa3oniny

(0] H
H \

\ /
— /C_ N
4 N H3 C
H5C
H,N-NH
H'/OH" R
/
N
¢

Metoa A. ExBimMosipHi KiabkocTi N-aretunin-4-amMiHo-
aneropenony (0,112 mons) 1 6enzanpaeriay (0,112 mos)
B MeTtaHou1 (100 M) HarpiBarOTh 13 3BOPOTHUM XOJIOIHIIb-
HUKOM 1 B OJJMH MPUHAOM JIOJAI0Th CYCHEH3110 HACUYEHOTO
npu 70 °C BoaHOro po3uuHy Oapiii rigpokcuay (30 mi).
Peakmiiiny cymim kur’ STtk 0,5 roauHM, MOTIM J0JAI0OTh
€KBIMOJISIPHY KUIBKICTh (PEHUIT1JIpa3uHy (OCHOBH) 1 KUII SI-
TIHHSI MPOJIOBXKYIOTh OpoTsAromM | roawHu, ocan PpiibTpy-
I0Th 1 IEPEKPUCTATIZOBYIOTh 13 TIOKCAHY.

Buxig 71%. T, =242 °C (aiokcan).

Metoa b. Cywmim, mo ckiaaaerbes 13 1-(4-N-anetun-
aMiHO(eHW )-3-PEHUINPONECHOHY, COJSHOKHUCIOro (¢eHii-
rigpazuny (Hagmuimok 30 %) 1 KpuKaHOi OI[TOBOI KUCJIOTH,
KU’ TAth  npotaromM 0,5 rogunu. LuU1boBUM TPOAYKT
BUJIUISIIOTh, IEPEKPUCTATI30BYIOTh.
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Crania 4. Cuumes 1,5-ougpenin-3-(4-aminogpenin)-2-
nipazoniny ma ocnos llluggpa

Cxema cunmesy — cmaoisi 41 5:

o,

HCI

Cr

NH;
{ CI Y

G -NH,4CI
iNj | J
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OnepxyoTh nUIIXoM Tigponizy 1,5-audentn-3-(N-
anetui-4-aminodeH11)-2-Mipa3oiHy METOAOM KW SITIHHS
31 3BOPOTHUM XOJOAWIHBHUKOM IPOTITOM 6 TOJUH y cepe-
JIOBMIIII €TaHOJI — KOHIIEHTPOBaHa XJopuaHa kucjaota (3:1).
["apsiuy peakiiiiHy CyMilll BWJIMBAIOTh B HEOOXIJHY IS
MOBHOI HeWTpamizali KiIbKICTh 25 %-T0 BOJHOTO PO3UUHY
aMiaKky, HICJs YOro CyMIII HarpiBatOTh 13 3BOPOTHUM XOJIO-
auiabHUKOM mpoTsiroM 0,1 roaunu i 3anumarTs Ha 10 ro-
nuH. BiaduibTpoBaHMil o0caa MEpPeKpPUCTAIIZ0BYIOTH 13

70 %-ro eTaHOMy.
Buxing 97-98 %. T.,=121-123 °C.

Cranisa 5. Cuumes 1,5-ougpenin-3-[4-(R-caniyunioenamino)
Qenin/-2-nipazoninis

[HimpoBi ocHoBu Illudda oaepxyrTh NUITXOM
B3aemonii 1,5-gudenin-3-(4-aminodenin)-2-mipa3oniny 1
R-camnuioBux ajgpaerigiB B3ATUX B CIIIBBIIHOIIEHH] | : 2
(100 % nHamauIKy anbAerily) y CEpeIOBHILI €THUIOBOTO
CIIUPTY MiJ BIUIMBOM KAaTaIITUYHMX KiJIbKOCTEH PO3UHUHY
HaTpik ripokcuay (meron A), ado y cCepeoBHIII €THIIO-
Boro cnuprty (meron b), abo y cepenoBuIlll AUMETHII-
dopmaminy (Meton B) mpu HeTpuBasiomy kun’ sitiHHI (1-10
XBWIMH). BuauieHu#d mpoAyKT NEPEeKpPUCTaI30BYIOTH 13
alPOTOHHUX PO3YMHHUKIB (OEH30JI, KCUJIOIH, €TUJIalleTar,
Toayoa Tomo). JlokiagHi BigoMocTi mOpo cuHTe3 1,5-
nudenu-3-[4-(R-camimunigenamino )peHu |-2-mipa3oiHiB
HaBeeH1 B Taoauig 4.
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Taoamusa 4. 1,5-mudenin-3-[4-(N-X-amiHodeH1T)-2-T11pa30IiHU
I wu II) 1,5-gudenin-3-[4-(R,-cammmiigeHamino)benin]-2-
nipazomninu (IV u V)

JlaHi 11 CUHTE3Y ECII | JlromiHec-
Ne R, M B LICHITIS.
abo e | L | |m | T | vio®, | CH;CN ®;
X T 1 X e (B TB.
© ! °C CTaHl.)
i 1, -1
o v-10”° CM
IIa COCH; A 0571|242 | 274 22,1 0,63
(22,1)
II1a H A | 6 |98 | 123 | 27,7 22.8 0,57
(21,8)
IVa H- A |04] 76| 183 | 24,1 17.8 0,41
(18,1;17,1)
IV6 |4-(C,Hs),N-| A | 03| 46 | 175 | 26,3 | 20.2:19.3 | 0,05
(18,1)
IVB | 4-HO-5- B | 48 | 25 | 167 25 19,5 0,02
H.C6H6- (16,9)
IVr | 4-CH;O- B [02] 85| 184 | 24,2 17.6 0,03
(18,1;17,2)
IV 4-OH- b |00 73 | 192 | 25,7 — —
2 (15,7)
IVe 5-Br b |0,1] 66| 190 | 25,0 17.9 0,34
(17,2;16,3)
IVx | 5-NO,- b |0,1] 68 | 221 | 23,1 16,1 0,33
(14,8)
Vs 5,6- b | 03] 85| 245 | 23,8 15,5 0,1
CH=CH- (16,5)
CH=CH-
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BapianT 2.
Cranii 1-3 (ananoriyHo BapianTty 1)
Crania 4. Cuumes 1,5-ougpenin-3-(4-aminopenin)-2-

nipazoniny 2iopoxaopuoy

o H —
N\ /
c—N \n
H—N

5 X

Ccr

OnepxyroTh HUISIXOM Tiapoisy 1,5-nudenin-3-(N-are-
TUI-4-amMiHO(EH1T)-2-11pa30iiHy METOJAOM KHIT STIHHS 31
3BOPOTHUM XOJIOAUIBHUKOM TPOTATOM 6 TOJMH Yy Ccepelio-
BUII[l €TaHOJ — KOHIIEHTpOBaHa XjopuaHa kuciora (3:1)
a00 3—4 roaMHU B CyMIII 130IPONAaHO] — KOHIIEHTPOBaHA
xjopuaHa kucinora (3:1). PeakuiiiHy cyMmiil, B sIKif yxe
YTBOPUBCSI PSICHUM OCaJl LUIBOBOTO MPOAYKTY, OXOJOJ-
KYIOTh, 0CaJl QUIBTPYIOTh, IPOMHUBAIOTh HEBEIUKOI KlJb-
KICTIO CIIUPTY 1 CYIIATh.

Buxiax 98 %.

Crania 5. Cuumes 1,5-ougpenin-3-[(caniyunioenamino)-
¢Qenin]-2-nipazoniny

VY xpyrioaoHHii koyb1 mictkicTio 50-100 M po3uu-
HAIOTh HAarpiBalO4yu 31 3BOPOTHUM XOJOAWJIbHUKOM 0,5 T
rigpoxsiopuny 1,5-nudenin-3-(4-aminodenin)-2-mipaszoi-
HY B 25 MJI eTaHoy, noAarTh 0,45 MIT caliluiIoBOrO allb-
neriay 1 0,3 M1 BogHoro 40 %-ro po3unHy Kadid TiApOK-
CUJly Ta KHII'ATATh HOpOTsAroM Oau3bko 10 XBUIMH 10
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BUMNAJIHHA ocady. PeakiiiiHy cyMim 3aiuiiarTh Ha 24
TOJIUHU, MOTIM 0cajl GUIBTPYIOTh, MPOMUBAIOTH HA PLILTPI
METaHOJIOM Ta CyIIaTh.

Buxig 0,451 (94,5 %). T,,=193-194 °C.

2.4.13 Cunre3 1-apua/rerapui-3-(4-
AMMETUIAMIHO(EHIT)- IPONEeHOHIB

0 OH-
(CH3)2N@C\ + CH;COAr — (CH3)N CH=CHCOAr
H

1-Apun- ta 1-retapun-3-(4-qumeTunamMiHo(eHLT)Ipo-
MeH-1-0HM CHHTE3yBaJId IIJISXOM B3a€EMOI BIAMOBIIHUX
METHJIKETOHIB 13 4-TUMETHUIaMiHOOCH3aIb/ICTIIOM Y CIIUP-
TOBOMY a00O BOJIHO-COUPTOBOMY PO3YMHI B NIPUCYTHOCTI
KaTaTITUYHUX KUIBKOCTEH JIyTy 3a METOJUKaMH, 1110 HaBe-
JIEH1 HUXKYE.

Meton A. YV kon6i Epnenmeriepa mictkicTio 250 M
PO3UMHSAIOTH, HarpiBatouu 10 30-50 °C, 0,1 Mo napa-3a-
MimieHoro arnetodeHoHy (abo 2-aretuia-, S-meTui-2-ale-
TuIdypaHa, 2-alleTOTIEHOHA a00 HMOoro 5-MeTuia-, S-XJIop- 1
5-0pomzaminienux), 0,1 mons 4-guMeTuIaMiHOOCH3aIb -
rigy y miHiManbeHii kuibkocTi (50-100 mn) cnupty (Me-
TUJIOBOT'O, €THUJIOBOro abo 130-mpomiiaoBoro). Ilotim pos-
YUH 0XOJIOJKYIOTh 0 15-20 °C 1 nmepemilyrodu J0Aat0Th
3a gekiuibka paz 10-30 mu 20 %-ro BOJHOTO PO3YUHY
HaTpii rigpokcuny. Yepes 2448 roaun ocan GUIBTPYIOTS,
kpuctaniu Ha QuibTpt npomuBaroTh 30 %-M BOJHUM
MetaHosioMm (3040 M) 1 mepeKpUcTaIi3oBYIOThH (Kparii
po3unHHuku — CCly, anleToH—BOJa, €TUiIaneTar, MeTaHoJl,
€TaHOJI, 2-ITPONAHOJI TOLIO).
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Merton b. ¥V kpyrioaoHHi#i ko001 MicTKicTIO 250 M B
30-160 mn cnupty (€TUIOBOrO, €TWJIOBOIrO, 130MPOIMLIO-
BOro a0bo mponuioBoro) 3a temneparypu 30-97 °C po3uu-
Hs10Th 0,01 Mo S-apunmzamineHoro anetwidypany ado
arterotieHony 1 0,01 mons 4-guMeTniiamiHOOCH3aIbIETiAA.
B 0Xx0510/1’)KeH1I1 TOMOT€HHUIN PO3YMH MEPEMIITYIOUN J10/1a-
10T 8—20 ma 10 %-ro cnupToBOro po3vWHy HATpId Tij-
pokcuay. OTpuMaHy peakiiiHy CyMilll HarpiBatOTh 31 3BO-
POTHUM XOJOAWIBHUKOM TpoTaroMm 10—15 romun. Ocan
IJILOBOTO MPOAYKTY (UIBTPYIOTh, MPOMHUBAIOTH BOJHUM
CIIUPTOM 1 IEPEKPUCTAIIIZOBYIOTb.

Buxing 65-95 %.

Temnepatypu TomeHHs/Buxin (Ar): 114/90 (denin),
126/65 (ani3in), 140/95 (4-xnopdenin), 144/95 (4-6pomde-
Hu1), 111/90 (2-nadtin), 94/82 (2-pypun), 114/85 (2-tie-
Hut), 131/78 (2-cenenienin), 146/88 (5-metun-2-TieHin),
148/89 (5-xmop-2-tienin), 195/90 (5-dpenin-2-tieHin).

HaBeseHi crnojiyku Ta 1HIINI 3aMillleHI BUKOPUCTOBY-
I0ThCS SIK JIa3epHI OApBHUKM (HaKauKa — a30THUI J1azep).

2.4.14 Cunre3 3-aueTUIKYMAPUHY

Q H3G i
C< /C =0 N-H C
H H,C < : X7 “cH,
+ S -
L=0 “H,0
OH o o) o)
CH,CH;

Y kpyriaogoHHy koj0y mictkicTio 50—-100 M BHOCSTH
5 MJ1 camiuuiIoBoro anpaeriay, 10—15 mi1 eTuiIoBoro crup-
Ty, IEPEMIITYIOTh, IOTIM JI0JIal0Th €KBIMOJISIPHY KIJIBKICTh
aleToonTOBOrO €dipy 1, OMUBIIN MIpHUWA mocyn, Ie 15—
20 MJ eTWwioBOro cnupry. PeakiiiiHy cymim go0pe
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NePEMINIYIOTh, JOJAI0Th 10 HEl «KUIl ATHJIBHUKH», 1 M
ninepuaudy (abo N-metunmopdosiHy) Ta 3HOBY Mepemi-
IIYIOTh 0 TOMOT€HHOTO cTaHy. OTpuMaHHil po3uuH 00e-
PEXKHO KHUIT SITATh TPOTATOM 5-7 XBWJIWH, JCKUIbKA pa3
nepeMilyoun Horo nmokadyBaHHsAM mtaTtuBy. Cymimn 3a-
AUIaTb HA 5-10 XBWJIMH, a TOTIM OXOJIOKYIOTh BOJIOKO.
Kpucranu uiiboBOro mpoaykTy, SIKI BHIAJIX CAMOCTIMHO
a0b0 Imicias TepTd CKISHOK MajJuyKol, ad0 4YacTKOBOTO
BIITOHY (BUITAPOBYBAaHHS) €TaHOIY, QUIBTPYIOTh, MPOMHU-
BalOTh €TWJIOBUM CIUPTOM Ha (PUIBTP1 JEKUIbKA pa3 HEBe-

JUKUMH TOpILIsAMH (TI0 5—7 mu).
Buxin 4,8r. T,,= 121 °C.

2.4.15 Cunre3 ¢guyopecueiny

HQ OH
. Ho@ O
-H,0
O OH O
O O
! s
0]

I
VY turm (cpapq)opOBomy a00 METaJeBOMY) MOMIIIAIOTh
CYMIII PO3TEPTUX B MOpOLIOK 1,5 r praneBoro anriipuay u
2,2 T pe3opiuHy, HarpiBaroTh Ha micouHii 6aHi g0 180 °C.
Jlo turaBy wactuHamu npoTsarom 10 xBuimH momaroth | r
oe3BogHoro nuHK(II) xmopuay, MOTIM MiAHIMAIOTH TEMIIE-
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parypy 6ani 10 210 °C 1 ButpumyroTh 0gu3bko 1-1,5 ro-
IUHU. TeMHO-4epBOHUM TBEPAUU IUIAB, LIO yTBOPUBCA Y
TUTJI1, BUJAAIOTH 13 TUTJIS, IEPEHOCITh B KOJIOY, 3aIUILIKA
npoaykTy 3MuBatoTh 20-25 mu temnoro 3-4 %-ro po3uu-
HY XJOPUAHOI KHUCJIOTH, J0AAl0Th B KOJOy 1 CyMill
KUIT ATATh TpoTssrom  10-15 xBunmH. Hepo3umHHuU Yy
JAHUX YMOBax ocajl (payopecueiny GuibTPYIOTh, PETEIHHO
MPOMHUBAIOTH Ha (GUIBTP1 BOJOIO ¥ CyIIaTh.

Buxin dayopecueiny 6iusbko 3 1. T, = 315 °C.

®dnyopecuein  — aMopdHHMII TOPOIIOK  YKOBTOTO
KOJIbOPY, PO3YMHHUN Yy rapsuvx MYpalluHIM Ta OLTOBIH
KUCJIOTI, METaHOJII ¥ HEPO3YMHHUHU y BOJI. Y JIYy)KHOMY
cepenoBuill po3unH dayopecneiny (II) mae iHTeHCHBHY
(ryopecueHitio.

2.4.16 Cunre3 kBaTep(peHiay

: O = OO0

Cymimt 1 r 4-fiogaudeniny 1 2 © MIJHOTO MOPOIIKY
(mapku [IM) petenbHO NEPEMINTYIOTh, TOMIIAIOTh B aBTO-
KJIaB 1 HArpiBarOTh HA MICOYHIN OaHi (mpoTsiroM 1 roauHu
TeMnepaTypy NoBUIBHO MiAHIMAaOTh A0 350 °C, a moTiM 111e
3 roauHu HarpiBaroTh 3a Temmneparypu 345-355 °C). I3
NOAPIOHEHOT PEaKIIMHOI Macu KBaTepPeHUI €KCTParyroTh
5 M HiTpoOeH301y (200 OpTO-IAUXJIOPOEH30JIY) IHLISIXOM
KUIIATIHHS 31 3BOPOTHUM XOJIOJWJIBHUKOM, PO3YHH JICKaH-
TYIOTh, OXOJIOJKYIOTh, MPOAYKT (PUIBTPYIOTH 1 MEpPEKpUC-
TaJi30BYIOTh 13 yKa3aHMX PO3YMHHUKIB. s excrpakilii

MO>KHa BUKOpUcTaTu anapat Cokciera.
Buxig 0,4r. T, =315 °C
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2.5 CuHTe3 BUCOKOMOJICKYJISIPHUX CIOJYK

Peakuiero moJsimepusairii Ha3MBaKOTh MPOIIEC B3AEMO-
J1i BEJIMKOrO0 4YHCIa OJHAKOBMX a00 PI3HUX MOJIEKYJI
HU3bKOMOJICKYJISIPHUX PEYOBUH (MOHOMEPIB) 3a PaxyHOK
KOBAJIEHTHUX 3B’SI3KiB 3 YTBOPECHHSM PEYOBHMHM BEJIMKOI
MOJIEKYJISIPHO1 Baru (MoJIIMEPY), 110 MA€ TaKUi ke eJIeMeH-
TapHUW CKJIAJ, K 1 HOYaTkoBUM MoHOMep. KiHueBuil mpo-
OyKT peakiii (moJiiMep) — BIAPI3HAETHCS BiJ BUXIJHOIO
MOHOMEPY 3a (DI3MYHUMU 1 32 XIMIYHUMH BIIACTUBOCTSIMH.

KO TOTIMEPU3YIOTHCS MOJIEKYJIM OJHIET SIKOI-He-
Oyllb PEUOBHMHU, pEaKIlisi HA3UBAETHCS TOMONOJIIMepHU3a-
i€ (Hampukia, moJiMepu3allisi CTUPOITY 3 YTBOPECHHSIM
noiictupony). Ilomimepu3saiiii 7Box ab0 OULIBIIOrO 4YHCIIA
pI3HUX MOHOMEPIB Yy €AUHUN BUCOKOMOJEKYJISAPHUN MPO-
IYKT Ha3UBAETHCS — CyMICHA MOJIiMepu3aniss ab0 KOmoJIi-
Mepu3alisa (HaNpUKIa, CyMICHA MOJIMEpPHU3allisl CTUPOITY
1 MeTUIMEeTaKpuiIaty). Bigomi cnienudiuHi BUNagky Koro-
JiMepu3arllii JBOX PEYOBHH, 3 AKUX OOMIBA HE 37aTHI MOJi-
MEpHU3YBATUCA OKPEMO, K, HAIIPUKIIAJ, Y pa3l CTUIbOCHY 1
MaJIeTHOBOTO  aHTiApuAy, abdo OJHa 3 PEYOBUH 3JaTHA
MOJIMEPU3YBAaTUCS, a 1HIIA HE 3JaTHA 1 MOXE BCTYyIaTH
TUIBKK B KOMOJIMEPU3AIIIIO 3 1HITUM MOHOMEPOM (KOTIOJIi-
Mepu3allisi CTUPOIY 3 MAICTHOBUM aHT1IPUIOM ).

[Tomimepu3ariii Moke BigOyBaTHCS Yepe3 CTajiil MOCIi-
JIOBHOTO yTBOPEHHS TUMEPY, TPUMEPY, TeTpaMmepy 1 T. 1.
(ctymiHyacTa moJiiMepu3aiisi) ad0 NUIIXOM peakilii, 110
MPOTIKAIOTh 3a JAHILIONOBUM MEXaHI3MOM (JIAHI[IOTOBA
noiMepu3ariis).

CryniHdacTa mojiMepu3alliss B OiNbIIOCTI BHUIIAAKIB
NPUBOJUTH 1O YTBOPEHHS MOPIBHSHO HU3bKOMOJEKYJISP-
HUX TOJIMEPIB 1 B MOPOIECI CTYMIHYACTOI MOJIMEpPHU3aIli
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NPUHIIMIIOBO MOJIMBO BHUJUIUTH MPOMIXKHI MPOJYKTH:
IUMEpH, TPUMEPH 1 T. 1.

JIns naHUIOroBoi MOJIIMEpHU3alll  XapaKTEpHO, IO
€HEprisd MOYaTKOBOrO 30Y/IPKEHHS MICJsl TPOTIKAHHS OJIHO-
ro aKTy HE PO3CIIOETHCS, a MEPEAAETHCS 1HIINA MOJIEKYIIi.
AKTHBHa MOJIEKyJa, 110 POCTE, 3 MOMEHTY CBOTO BUHHK-
HEHHsI MPOTSTOM BChOTO TEPIOy 3POCTaHHS JIAHIFOTa Ma€
NpUPOAY BUIBHOIO pagukana adbo ioHa. OCoOJMBICTh JIaH-
IIOrOBOI IMOJIiMepH3aIlli IMOJISIrae B TOMY, IO PO3MIpHU
MOJIEKYJIM MOJIMEpy 30UIbIIYIOTHCS HE MPOTSATOM BChOTO
yacy peakiiii, a KOXXHa MOJIeKyJia IMIBHUIKO 3POCTA€E 10
PO3MIpY, BU3HAUYBAaHOTO YMOBaMH peakiiii, 1 HOTIM cTaoi-
JTI3yETHCSA TUM a00 1HIIUM IIUISTXOM.

Bech mpoiiec nosiiMepu3aiiii MO>kKHa pO3JAUIMTH Ha Ha-
CTYIIH1 €Tamu:

— iHiIiIOBaAHHA;
— 3POCTAHHSA JIAHIIOTA;
— 00pHUB JIAHIIOT Q.

Bimomi criocoOu 1HIIFOBAHHA:

— JIis  CBITJIOBUX HPOMEHIB — B OCHOBHOMY, YJIbTpa-
¢1oneToBux (dhorononimepuzanis);

— JIIsl €JIIEKTPUYHOrO po3psiay abo 10HI3YyIOUOro BH-
MPOMIHIOBAHHS (0-4aCTHUIl, Y-TIPOMEHIB);

— HarpiBaHHs (TE€pMIYHA MOJIIMEpHU3allis);

— 3aCTOCYBaHHs J00aBOK PI3HUX CIOJYK, IO JIETKO
pO3MaJIal0ThCAd Ha BUIBHUX pajuKaiiB (1HILIHAOBaHA IT0JII-
Mepu3allis);

— 3aCTOCYBaHHS KaTali3aTopiB (10HHA MoJIiMEpU3alis).

VY nepuux TppOX BUMAAKaX MOJEKYJ MOHOMEpa 0e3-
NOCEPEIHHO MEPENAETHCS €HEPrisl, 1 3aBASKU 1IbOMY BOHA
NEePEXOAUTh B AKTUBHUI CTaH. Y OCTaHHIX JIBOX BUIIAJIKaX
MOJIEKYJIM MOHOMEpPIB MEPEXOASATh B aKTUBHUM CTaH MiJ
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J€I0 SHEPTil BIIBHUX paJuKailiB ado 10HIB. EHeprisa nepe-
X0y MOJICKYJIH Yy 30yIKEHUM CTaH y MPUCYTHOCTI 1HIITia-
TOPIB JJIsI 0araTbOX MIUPOKO TOIMIMPEHUX MOHOMEPIB
onu3bsko 130 xl{owc/mons.

3pOoCTaHHs JIaHIOTa MOYMHAETHCS IIICISA TOrO, SK Y
peaKiiiiHIi Maci TUM a00 1HIIMM MUISIXOM BUHUKJINA aKTHB-
HI IIEHTPH, 110 MarOTh BHUCOKY pEaKliiiHy 37aTHICTb. AK-
TUBHUW IEHTP WIBUJKO MPHUEIHYE 1HIII HEHACUYEHI MOJe-
KyJid. Lle cynmpoBOIKY€EThCS BUALICHHSIM BEJIUKO1 KIJIBKOC-
Tl €HEPrli, 1110 pEreHepy€e peakiliiiHy 31aTHICTh 3pOCTaI0YO0i
MOJICKYJIH.

doTonoaiMepu3anis. /[Jis1 KO)KHOrO MOHOMEpa 1CHYE
CBOs crierudiyHa o0JiacTh MOTJMHAHHS CBITJIA, MPUYOMY
noyiiMepu3alis MBUIKO WJie TPU ONMPOMIHIOBAHHI CBITJIOM,
JIOBXKMHA XBWJII SKOT'O Biamosigae o0sacTl MOTJIMHAHHA Ja-
HOro MOHOMepa. DoTonosiMepu3allisi, sIK 1 BCIKAA 1HIIUMI
BHJ MoJiMepH3allii, MOXXe 3IiHCHIOBATHCS B CEPEIOBHIIII
MOHOMeEpa, Y CePEIOBUII pO3UYMHHUKA, B €MYJIbCii 1 ra3o-
Biif (pasi.

TepmonoaimMepizanus — noyiMepu3sallis, 1HIIIAOBaHA
TEIUI0BOIO eHeprieto. [1ia aiero Temia pi3Ko 3pocTae MBU/I-
KICTh YTBOPEHHS BUIBHUX pajukaiiB. UuM Buia temnepa-
Typa, TUM OUIbIlIa IIBUJKICTh YTBOPEHHSI BUIBHUX PaJUKa-
JiB, sIKa 3a JOCTaTHHRO BHUCOKHUX TEMIEpaTyp IEpEeBUIIYE
IIBUJIKICTh POCTY JIaHIfora. SIK HaCIiAOK 11€ TPUBOIUTH J10
PI3KOr0 3MEHIIEHHS CTymneHs mnoiiMepu3aliii. OKpiM TOTO
32 HaJMIPHOTO MIJIBUIIICHHS TEeMIEpaTypu MOXxe BiJI0yBa-
THACS ACNOJIMEpU3allil MOJIMEPHHUX JIAHIIOTIB, IO YK€
YTBOPUJIUCS TIPU HIKYMX TeMmrepaTrypax. Tak, HalpuKiIa,
noaictupon mnpu 300-350 °C posnagaeTbess 3 YTBOPEHHIM
MoHOMepa. TepmiuHa mosiMepu3allis 3BHUYANHO MPOBO-
nuThest mpu temreparypi Big 60 qo 150 °C (3anexHo Bij
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OakaHoi MoJIeKyJsipHOi Baru). IlosimMepu BUIIOT MOJIEKY-
JSIPHOT Baru yTBOPIOIOTHCS 32 HIDKYMX TEMIIEpaTyp.

IniniiioBana mosiMmepu3aisi IpoTIKa€e y MPUCYTHOCTI
HIIIATOPIB, SIKI B MPOLEC] peakili po3nagaroThCs Ha Bllb-
H1 pagukanu. OcTaHHI BXOJATh 10 CKJIaAy MOIIMEpY, IO
YTBOPUBCS, Y BUTJISI1 KIHIIEBUX TPYII.

[HiIaTOpaMU MOXKYTh CIY>XKUTH MEPOKCHUIIHM 1 T1APO-
nepokcuau (mepokcui O€H3011y, MePOKCU]T BOJHIO, T1JIpO-
MEepOKCH 1300yTHy TOIO); mepcyiabdaru (aMoOHi0, Ka-
Ji10); J1a30CMOJAyKH (711a30aMIHOOCH301); a30UHITPUIN
(AMHITPUI 0-a30/1130MaCIsIHOT KUCJIOTH) Ta 1HII MO 110H1
CIOJIYKH. [HIIIaTOpy MaroTh Pi3HY MIBUAKICTH pO3Majaly Ha
BUIBHUX PaJUKaliB Ta YTBOPIOIOTH PAJUKAJIB PI3HOI aK-
TUBHOCTI. [HIIIMOBaHa ToJiMepH3allisi MOXXe 3J1HCHIOBA-
THCSI PI3HUMHU CHOCO0aMU — JJAKOBUM, €MYJIbCIHHUM Ta iX
PI3HOBHIAMU.

Karagituuna (ioHHa) moJiMepu3amia Mporikae 3a
IHIIMM MEXaHI13MOM, HIXK pajuKaiabHa. BoHa 3m1HCHIOETHCS
3a JOMOMOIOI0 KaTali3aTopiB — PEYOBUH, SIKI aKTUBYIOTh
(10HI3YIOTb) MOHOMEp, YTBOPIOKOYM HECTIMKI CIOJYKH, 1
MOTIM BUAUISIIOTHCS 3 TMOJIMEPY B HE3MIHEHOMY BUIJISIIL.
Ak KaramizaTopyd 10HHOI MOJIMEpH3allil 3ampOrOHOBAHO
BEJIUKY KUIbKICTh XIMIYHUX €JIEMEHTIB 1 iX CHOIYK:

— JIY>KH1 Ta JIy>)KHO3€MeJIbHI MeTajlu, M1Jlb, 3aJ1130, ILIa-
THHA;

— cyJbdarHa, OlTOBa, XJopuaHa, ¢hropuHa, Gocdat-
Ha KUCJIOTH;

— ranoreHiyav: Amowminito, bopy, [lunky, Crtuoito,
Cranymy, Kynpymy;

— okcuau: Cumiiito, AmoMidio, Kynpymy, ®@epymy,
[uuky, Maunrany, Monioaeny;

— METaJIOOPraHivH1 CIOJIYKH;
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— aKTUBOBAHE BYT1JLIS;

— OpraHiuyHi OCHOBH Ta 1HIII PEYOBUHH.

3araJibHAM NPUHUOUAN 11 KaTadi3aToOpiB — 3HHKEHHS
€Heprii aKTUBaLlil Tpolecy nojiMepusaii. Peakiii i0HHO1
nojiMepu3allii, 1o NPOTIKAIOTh Y MPUCYTHOCTI TaKKUX KaTa-
mizaropiB, sk (epym(Ill) xmopuny, tutan(IV) xmnopuny,
CTaHyM XJIOPUJIIB € OJTHUMHU 13 AKHAWIMBUIIIUX. BoHM Xa-
PaKTEPU3YIOThCA HAI3BUYAMHO HU3BKOKO CHEPTIEI0 aKTHBA-
1ii. Peakiris mpoTiKarOTh HaA3BUYAMHO €HEPriiHO — aX 10
CTBOPCHHSI aBapiiHUX CHUTYyallid. 3aBIaHHS BIJBEJACHHS
Temia I 4Yac IUX PeakIisaX HaA3BUYalHO BaXXJIUBE,
3BaKalO4M Ha Te, 10 BOHU MailKe 3aBXKIHU MPOBOIAATHCS
a00 B po3uuHi, a00 3a HU3BKUX Temmepatyp (Bia —50 mo —
130 °C).

Jly>kH1 MeTtanu (HaTpiil 1 Kaiiid) 3aCTOCOBYIOTHCS SK
KaTajai3aToOpy TOJIOBHUM YMHOM JIJIsS TTOJIIMEpU3allil JII€HIB.
VY npoMy BUNAJKy peakiiii MpOTiKalOTh 3 MEHIIUM TEIIo-
BUM e(pekToM 1 ITpoBoaAThECA 3a Temmeparypu 30-50 °C.

2.5.1 Iloimepusauis
CuHTe3 BOAOPO3YMHHUX MOJIiMeEPIB

2.5.1.1 Cunre3 nosiakpujaamiay

DAK
n CH2:CH > HHZ—CH—)n

|CN CN

VY KpyrioaoHHIN Tpuropaiit koiao1 MictkicTio 200 mi,
CHOPSIKEHI MEXaHIYHOI MIMIAJIKOK, 3BOPOTHUM XOJIO-
TUIBHUKOM 1 TEPMOMETPOM, po3uuHA0Th S T (0,07 Mob)
akpuinaminy y 80 mi giokcany. KonOy momiiarTs y napa-
biHOBY OaHto 3 TeMneparyporo 75-85 °C 1 nogarots 250 mr
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(0,001 monp) muHiTpmaa azoizomacisHoi kuciaotu (IAK,
2,2'-a30-0ic-1300yTupoHiTpmi1). Yepe3 3-4 rouHU CriocTe-
pIraroTh BUIMAAIHHS OCaay, MPU IIbOMY HEOOXIJITHO PETENb-
HO KOHTPOJIFOBATH TEMIIEPATypy PEakKIIiHOI CyMiIll — IO-
Tp1IOHO OYTH TOTOBHMM JI0 TIJBHUIIEHHS TEMIIEpATypu Maii-
xe 1o 100 °C Ta pi3koro BUMapoByBaHHs Jiokcany. [licis
OXOJIOJKEHHSI PEaKI[IMHOI CyMIlIl OTPUMaHUN MOJIaKpUII-
amiJl pUIBTPYIOTh Ha JiHLI broxHepa, MpOMUBAIOTH all€TO-
HOM 1 cymaTh. Buxia 3MiHHMI, 4acTO OJIM3BKUM 1O Kijb-
KiCHOTO. Y pa3i HEOOXIJHOCTI MOJiaKpwiamiJ, MOXKHa
OUYWCTUTU UUISIXOM PO3YMHEHHS ToJiMepy B BOAl 1
MOJAJIBIIOT0 OCAIKEHHS alleTOHOM.

2.5.1.2 CuHTe3 KOomoJiMepiB akpuiiaminy,
AKPUJIOBOI KHCJIOTH, €CTePIB AKPUIOBOI KMCJIOTH
i N-apui(rerapui)maieamiais

~~(CH; —CH—)-==  =-(CHy—CHz—)---  ~~(CH——CH—)---
kN COOH COOH C=0
|
NH
|
R

Cranis 1. Cunmes N-apun(cemapun)maneamiois

o=c©c=o A, Hood o \c| -0

O=C—NHAr

VY KpyriooHHY K00y MicTKicTIO 250 My BHOCSTH 1 T
(0,01 mosb) CBIKOOYHILIEHOTO MAajIeiHOBOIO aHTIAPHUIY,
J0/1al0Th 3HEBOJHEHOTO JIIOKCaHy, 3JIeTKa HarpiBaroTh J10
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YTBOPEHHS PO3UYMHY, BHOCATH €KBIBAJIEHTHY KIJIbKICTh OUYH-
IEHOTO apOMaTUYHOIro ab0 TeTepOoapoOMaTUYHOrO aMiHYy
(a00, B pa3i 1Oro BUCOKOT PO3YMHHOCTI, HACUYEHUN PO3UMH
y JIOKCaH1) 1 peakiiiiHy CyMill HarpiBaroTh 31 3BOPOTHUM
XOJIOJIMJIBHUKOM TIPOTATOM OJM3bKO 4 TOAWH JO0 MOBHOTO
PO3YMHEHHS! KOMIIOHEHTIB CyMIIll ¥ 3aBEPIICHHS MPOLECY
(KOHTpPOJb MPOXOIKEHHS peakuli — 3a ganumu TIHIX).
Otpumanuii N-apuiamaneamis uud N-reTapuiMaieamis
OCaKyI0Th JUCTHILOBAHOIO BOJOI0, (PUILTPYIOTH HA JIHIII
broxHepa Ta cymarh. Sk apoMaTU4HI YU rerepoapomMaTruy-
HI aMiHM MO’KHa BUKOPHUCTATH, HAMMPUKIIAd, aMIHO3aMIIIEeH1
JOMIHO(OPH, CUHTE3 SIKUX HABEJCHO B MOCIOHUKY (PO3.1I
2.4), TOml OTpUMaHi KOIOJIMEpPHU OyJayTh TMPOSBIATH
JIOMIHECIIEHTH1 BJIACTUBOCT1 y BOJHOMY PO3UMHI.

Cranisa 2. Cuumes xononimepis

CH H/CZCH
CH— _
C=N
O=C—NHAr
— N
= H
— .. (— CHz_C_)"' (_CH_C_)...
H /
HOOC =0
O=C—NHAr

VY KpyrionoHHIN Tpuropiiid koiaodi Mictkictio 250 m,
CIOPSI/IPKEHIA MEXaHIYHOK MIIIAJKOK, 3BOPOTHUM XOJIO-
TUIBHUKOM 1 TEPMOMETPOM, po3uuHA0Th S T (0,07 MoIb)
aKpwJIamiy Ta BIAMOBIJIHY KUIbKICTh N-apuiaMaieamiay 4u
N-retapunmaineaminy (BUOpaHy y BiAMOBIIHOMY MacOBOMY
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a00 MoJIsIpHOMY BijHOIIEHH1) y 80 MJI JIOKCaHy, Miairpi-
BalOYM CcyMill Ha napadiHoBIA uM macisHik Oani. [ami
noaatots 250 mr (0,001 moib) AUHITPUIY a30130MacisHOI
kuciotu (JJAK) 1 temneparypy 0aHi NiABUILYIOTh 10 75—
85 °C. Uepes 3-4 roauHu CIOCTEPIraroTh BUIIAAIHHS OcCa-
1y, IPA 1IbOMY HEOOXiJHO PETENbHO KOHTPOJIIOBATH TEM-
neparypy peakuiiHoi cyMimi — OyTM TOTOBUM JO MIJBH-
nieHHs Temreparypu maixke 10 100 °C Tta pizkoro Buma-
proBaHHs Alokcany. [licis 0XoJI0/KeHHsT peakIiiHOol CyMi-
1l OTpUMaHui nosiakpuiaMia GuIbTPYOTh Ha diiil brox-
HEpa, NMPOMMBAIOTh allETOHOM 1 cymiaTh. Buxia 3MiHHUH,
4acTo OJU3bKUM 10 KUIBKICHOrO. Y pa3i HEOOX1THOCTI
noJiakpuiaaMii MOXHA OYHUCTUTU IUISIXOM PO3YMHEHHS
MOJIIMEPY Y BO/JI1 1 MOJIAJIBIIIOTO OCA/I)KEHHS all€TOHOM.

*3 METOI OTPUMATH BOJOPO3YMHHI KOMOJIMEPH, SIKI
€(DEKTUBHO JIOMIHECIUPYIOTh, Y POOOTI PEKOMEHIYEMO
BUKOPHUCTATH K BUXiJHI MOHOMEPH HACTYIHI CHOJIYKHU:

/<:>\ O
el

@)
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2.5.2 TIloaikonagecaiii

IHoJslikOHAEHCALIIEK) HA3WBAKOTH MPOLEC YTBOPEHHS
BUCOKOMOJICKYJIIPHUX TMOJIMEPHUX CHOJYK 13 BHXIJHUX
HU3BKOMOJIEKYJISIPHUX PEYOBUH, SIKMH CYHNPOBOJIKYETHCS
BUJIUICHHSIM SIKOT'O-HEOYJlb MOOIYHOT0 HU3BKOMOJICKYJISIP-
HOT'O MPOJAYKTY (BOJH, TAJIOHEHOBOIHIO, aMI1aKy 1 T. II.).

[lonmikonaeHcalia € 3BOpOTHOI peakiiero. [lepedir
IpOIECy 1 XapakTep MPOAYKTIB PEaKIlii, 0 YTBOPIOIOTHCA,
3aJIeKaTh BIJl 4ynciia (PYHKIIOHATBHUX TPYI Y MOYATKOBUX
MOHOMEpAax, BiJl CIIBBIJJHOIIIEHHS TOYaTKOBUX KOMITOHEHT-
TiB, a TaKOK B1J IIBUIKOCTI 1 IIOBHOTH BUAAJICHHS HU3b-
KOMOJICKYJISIPHUX MPOAYKTIB peakili. 3a HAsBHOCTI Y KOXK-
HIH 3 TTOYATKOBUX PEUOBHUH JBOX (PYHKIIIOHAJBHUX TPYIl Y
pe3yJIbTaTl peakilli MOJIKOHACHCAIlll YTBOPIOEThCS JIIHIN-
HUW nosimep. AKIo  GyHKIIOHAIBHICTh X04 OM OJHOTO 3
MOYaTKOBUX MOHOMEPIB OUIbIIE JBOX, YTBOPIOETHCS IMOJII-
Mep MpocTtopoBoi  OymoBu. Tak, B3aemojis (TageBoro
aHTIIPUIY Ta J10JIB (€TUJICHTJIIKOII0, MPOMiJISHTIIKOJIIO)
NPUBOAUTH 10 YTBOPCHHS JIIHIHHOIO MOJiecTepa, y TOU
qac sIK B3a€MOIisl (PTajJeBOTO aHTIAPUIY Ta MOI10dIB (TIi-
[IEPUHY, EHTACPUTPUTY, COPOITY, MAHITY 1 T. J.) NPU3BO-
IUTH 10 YTBOPEHHS MPOCTOPOBUX MOJIECTEPIB. Y TOU XKe
qac, JeAKl pEYOBUHU (3aJI€KHO B1J] YMOB pE€aKiiii) MOXKYTb
HOPOSIBIISITU Pi3HY (PYHKIIOHAIBHICT. Tak, mij yac mpoBe-
JEHHS peakiii MIX (TaJeBUM aHTIIPUJIOM 1 TJILEPUHOM
octanHld 3a Temmneparypu 170-180 °C mnoBoguThes SK
O1()yHKIIOHaJIbHA CHOJYKa (B pEAKII0 BCTYMAKOTh 3[I€-
O1BIIOTO MEPBUHHI TJIPOKCUIIBHI TpynH), a 3a 200220 °C
— sIK TpU(YHKIIOHAJIbHA CIIOJIyKa (B pEakililo BCTYIAOTh 1
MEHIII aKTUBH1 BTOPUHHI TJIPOKCWIbHI TPYTIH.

Peax1iii moJiikoHIeHCallll HOCSITh CTYNIHYACTUN XapakK-
Tep, OCKIJIKM KOXEH aKT B3aeMOJIi1 (PYHKI[IOHAIbHUX TPy
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NPU3BOJUTH JI0 YTBOPEHHS CTIMKOI CIIOJYKH — JIUMEPY,
TpuUMepy 1 T. 1.

Ha nmouatky peakiii BiZ0yBa€ThCsl B3a€MO/IISI MOJICKYI
MOYaTKOBUX PEUYOBUH OJIMH 3 OJHHUM 1 3 MOJIEKYJIaMHU
JTUMEPIB, TPUMEPIB Ta OJITOMEPIB, IO YTBOPUJIUCS, a
NOTIM, Y MIpy BUYEPIaHHS MMOYaTKOBUX PEYOBHH, TOYMHA-
I0Th pearyBaTh OJWH 3 OJIHUM JAUMEpPHU, 110 YTBOPUIHCS
paHiiie, TpuMepu 1 nojaiMepu. OIHOYACHO 13 3pOCTaHHIM
JAHIIOTa TMOJIMEPY MPOTIKAE PsiJi MOOIYHUX PEeaKIlii, 1110
YCKJIQJIHIOIOTh TMEepedir mpoliecy: NeCTPYKTUBHI peakilii 1
peakiii MK JaHUoraMu. JleCTpyKTUBHI peakiii BiI0yBa-
IOThCA B PE3YJIbTATI PO3PUBY €(PIPHUX, aMITHUX a00 THIIHUX
3B’SI3KIB Y JIAHI[I031 TTOJIIMEPY i J1€10 MOJIEKYJI MOYaTKO-
BUX PEUOBHH 1 TAKUX MPOAYKTIB PEakKilii, 1K BoJia, amiak Ta
1H. HailOuibm CcXwibHI 0 ACCTPYKIT MaKpOMOJICKYJIU
BEJIMKOI MOJICKYJIAPHOI Baru. Y MPHUHIUII, TPOIEC MOJIi-
KOHJICHCAIIi1 MIT OU TpUBAaTH 10 TOBHOT'O BUYEPIIAHHS BCIX
pPEeaKIIMHO3IaTHUX TPYM 1 IPUBECTH 10 YTBOPEHHS HECKIH-
YEHHO BEJIMKHX MOJIEKYJ, SIKOM HE BIJIOYBAJIUCS peaxiiii
necTpykiii. JlecTpykuis mij 1€ MPOAYKTIB peakiiii
(Boau, aMiaKy Ta 1H.) MOXE OyTH ociabjeHa IUIIXOM
pPETENIbHOTO BUJAJICHHS IMX PEUOBHH 3 cpepu peakitii. Yum
MOBHIIIE BOHU BHUAAQJICHI, TUM BHUIIE MOJICKYJIsIpHA Bara
MOJIIMEPY, 10 YTBOPIOEThCS. Ciill 3a3HAUYUTH, 110 PEeaKIii
B3a€MO/IIT OKPEMHUX JIAHUIOTIB MOJIMEPY OJAWH 3 OJHUM
TaK0X HEMHHYY1; BOHU NPUBOJATH JI0 HIBEJIIOBAHHS MOJIE-
KYJIIPHUX Mac MakKpOMOJEKyJ. [IpunuHeHHs 3pOCTaHHs
JAHIIOra MOXE€ B1AOYBaTHCS B PE3YyJIbTaTl 3MEHIICHHS
KOHIIEHTpAIlli pearyrounXx (YyHKIIOHAIBHUX TPYI, 3MEH-
IIEHHS 1X aKTUBHOCTI, 301IbIIIEHHS B’ SI3KOCTI cepeaoBHUINA
Tomo. Peakilisi MPUMUHIETHCA MPU BUYEPIIAHHI MOYATKO-
BUX MOHOMEpIB 1 JOCATHEHHI PIBHOBAaru Mix MOJIMEPHUM
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IPOJYKTOM 1 HHU3bKOMOJICKYISIPHUMH CIIOJyKaMH, IO
BUJIUIIOTHCS. B pe3ynbTari mosikoHAeH caIlli 3ajeKHO Bl
OyJIOBH IMOYATKOBUX KOMIIOHEHTIB yTBOPIOIOTHCS CMOJIH,
BOCKM a00 B’s3Kl piivHU. BOHM, Hanpukiaa, y BUMAAKY
B3a€MO/II1 ()TAJIEBOTO aHTIAPUIY 1 J10J1B (TJILEPUHY Ta
MOJII0IB), Y 3aJI€KHO BIJ CITIBBIAHOIIIEHHS KOMITOHEHTIB —
MOJIECTEpU 3 KIHIIEBUMU KapOOKCHIBHUMH a00 TI1IpPOK-
CUJIbHUMHM TPyTHaMHu.

®131M4HI BJACTUBOCTI IOJIECTEPIB 3aJICKATh BiJl OyI0-
BHU BYTJICBOJAHEBUX PaJIMKaJIB MOYATKOBUX TJIKOIIB 1 JU-
KapOOHOBUX KHUCJOT. SIKIIO Il paguKaM apoMaTHYHI,
MOJTIECTEP MAa€ KOPCTKY CTPYKTYpPY 1 MPUAATHUN TOJIOB-
HUM YMHOM JIJIs OTPUMAaHHS CTEKOJ a00 BOJIOKOH. SIKIIO kK
paaukan anipaTuyHul, TO mojiecTep Oyae eNacTUYHININH,
NpUYOMY BJIACTHUBOCTI KOr0 3aJ€KaTUMyTh Bl 4YHUCIa
atomiB KapOoHy y 11bOMy pajiukaii.

IHoaikonaencauni ¢eHosiB 3 ajapaerizamMm peakiiii
MDK (eHoJaMu 1 albpJeriiaMd B KHUCJIOMY a00 JyKHOMY
CEpPEAOBUIIl TPUBOJATH JI0 YTBOPEHHS CMOJIOMOAIOHUX
MPOAYKTIB 1 BOJIU; BOHU € TAKUM YMHOM THUIIOBUMH peak-
IISIMM TTOJIIKOHAeH calli. HaliOu1bI BUBYEHA peakiiist mosi-
KoHAeHcallll ¢deHomy 3 ¢dopMalbIeriioM, IO OJeprKaia
IUPOKE MPAKTUYHE 3aCTOCYBAHHSI.

BUKITI0YHO BEJUKUN BIUIUB HA BJIACTUBOCTI MPOIYKTIB
B3aeMoii heHoay 3 (hopMalbJeriioM Ma€ CIIBBIHOIICH-
HS MOYaTKOBMX KOMIIOHEHTIB. SIKIO KIIBKICTH (hOopMalib-
JeTiy He MEePEeBUIYE €KBIMOJEKYJISIPHOTO MO BITHOIICH-
HIO JI0 KUIBKOCTI ()€HOJIy, YTBOPIOIOTHCS JIHIMHI TE€PMO-
MJIACTUYHI CMOJIM, TaK 3BaHl HOBOJIauHl. SKIIoO X (GopM-
BJACTIN y3ITHH Yy HAJIMINKY, YTBOPIOIOTHCS MPOIYKTH
KOHJIEHcallli, 3BaHi pe3osamu. Pe30iu TakoX IUIaBKH 1
PO3UMHHI, ajie Ha BIJIMIHY BijJl HOBOJAKIB BOHHW 3JIaTHI II1]1
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yac HarpiBaHHs MNEPEXOJUTH B HEIUJIABKUM 1 HEPOZUMHHUU
cran. Lleil mepexia 371HCHIOETHCS Yepe3 MPOMIKHE YTBO-
PEHHS MPOJYKTY, TaK 3BAaHOTO PE3UTOIY, HE 3JJaTHOTO ILIa-
BUTHUCS 1 PO3UMHATHUCS, ajie 371aTHOro Ha0yxatu. KiHieBuit
HEIUIAaBKUH, HEPO3UMHHUNA 1 HE HaOpsAKal4Yuid TPOAYKT
MOJIIKOH/ICHCAIIll Ha3UBAIOTh PE3UTOM.

Pe3onu 1 pe3nuTonu, 3BaXKaroyu Ha iX 3JaTHICTbh HE00O-
POTHO TIEPEXOAUTH B HEIJIABKUM CTaH IIiJ] BIIMBOM TeILa,
HOCATh HAa3By TEPMOPEAKTUBHUX MarepiamiB. Ha cranii
pE3UTY CMOJIM, Ha OCHOBI (peHOTO0POpMaNbAETIAIB, MAIOTh
IPOCTOPOBY OYIOBY 1 € TEPMOCTAOUILHUM ITPOJTYKTOM.

Peakiii ¢geHONy 3 IHIIMMH ajbJerijaMu HPOTIKAIOTh
JEII0 1HAKIIEe — YTBOPIOIOTHCS JiHIMHI TEPMOILIACTUYHI
CMOJIM. 3aCTOCYBaHHS HAQJJIMILIKY aJbJACTiAy HE IPU3BO-
IUTHh JI0 YTBOPEHHS pPe3UTy. AHAJIOTIYHE SBHIIE CIIOCTE-
piraeThbes MijJ Yyac KOHASHcallll (eHOJy 3 MaCIISTHUM aibJie-
rimzoM 1 OeHzanmpAerizoM. SIK KaTamizaTopu KOHJICHCAIIil
dbeHoy 3 albAeriaMHu 3aCTOCOBYIOTBCS KUCIIOTH (XJIOPH/I-
Ha, pocdaTHa, eTaH10Ba Ta 1HII), a TAKOX JIyTrd (HATpiid
T1JIPOKCHU/I, aMlaK Ta iH.).

IHosikoHaeHncamias ce4oBUHM 3 (opmaibaeriaiom.
OpHi€ei 3 HaMBAKIMBINIMX peakIiid MOJIKOHAEHCAIlll, IO
3HANIUIA IIUPOKE TEXHIYHE 3aCTOCYBAHHS, € PEaKIlisi Cevo-
BUHU 1 11 moxigHux 3 dopmanpaeriiom. [IpoTikaHHS HUX
peakiiii 3anexuTh Bl pH cepenoBuiia. Y HEUTpaaibHOMY
abo cnabomyxHoMy cepenoBuilll (3a pH=6) peakiis Ha
nepiiii cragli MPOTIKAE 3 YTBOPEHHSAM KPUCTATIYHUX
MoHO- 1 mgumetrwinoaMmoueBuH (H,NCONHCH,OH Tta
HOCH,NH-CO-NHCH,0H), ski mig 4ac I0JaJbIIO01
B3a€MOJii JalOTh MOJIMETHICHMOYEBUHH JiHIMHOI Oy 0BH:
H-[N(CONH,)-CH,—N(CONH,)-CH,—],—OH. Ile — po3-
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YUHHUW OPOAYKT, HE3JATHHH CaMOCTIMHO IMEPEXOAUTH B
HETJIABKUN 1 HEPO3UMHHUN CTaH.

Y  HelTpaibHOMYy a00 CIa0OKUCIOMY CEPEOBHIIII
B3a€EMO/IISI CEYOBUHHU 1 (HOpMaNBAETIAY HNPUBOJIUTH JO
YTBOPEHHSI  MPOJYKTIB, sKi  miciaa  00€3BOJHEHHS
NEePETBOPIOIOTHCS Ha HEIIaBKI CTEKJIONO/I0H1 moJliMepu
IPOCTOPOBOI OYAOBH.

2.5.2.1 CuHTe3 HOBOJIAYHOI cMOJIH ((peHoJ10-
hopMasbaerigHoi)

OH OH OH OH
H* _ = S
n +n-1CH,O0O ——> CH, | CH;
X
n-2

VY kpyriaogoHHy koyiOy mictkicTro 100 M1 moMimarTh
0,114 mons denony, dopmanin, mo wmictuth 0,1 Momab
dbopmainpaeriay, 1 nepeMinyoTh 10 MOBHOTO PO3YHHEHHS
¢enony. (PoboTy BHKOHYIOTH y BUTKHIA madi — !!!).
[TotiM goxaroTh KaTanmizaTop — cyiabdatHy kuciorty (0,3 %
Bil Macu ¢enony). Konby mnpuenHyrTh 10 3BOPOTHOIO
XOJIOJIUJIbHUKA 1 HarpiBaroTh Ha BOsHIN OaHi (mpu 90-100
°C) 10 MOBHOTO po3IIapyBaHHS peakuiiiHoil cymim. [Ticns
IIOTO JUISl 3aBEPIICHHS TMpOIleCy HarpiBaHHS MPOJOB-
KYIOTh IIe mpotsaroM 45 XxBuiuH. [IoTIM BUIMBAaIOTH Y
dapdopoBy HallKy, [ar0Th BIACTOSTUCA 1 BEpXHiMl (BOA-
HUW) I[Iap 3JUBalOTh. PlIKy CMOJy, IO 3ajMIIWIACS B
Yaliiii, TPOMUBAIOTh KUJIbKA pa3iB TEIJIOK AUCTUIHOBAHOIO
BOJIOIO J0 HEWUTpalibHOI peakilii (IHIuKaTop — METHII-
OpaH’XK), BUCYIIYIOTh Ha MOBITPAHIN OaHl y BUTSKHIN a0o
CyIIWIbHIM Mmadgi 3a 3BUYAHHOrO THCKY, IOCTYIIOBO
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niBuiryoun temmeparypy no 200 °C. Tapsuy cmony
BWJINMBAIOTH Y (papPopoBy yaliky, Macy SKOI BU3HAYAIOTh
3a3/1aJIeT1/lb, 1 MICJIST OXOJIOJKYBAaHHS 3BaXKyIOTh Ta BU3HA-
4aloTh BHUXiJ, a MOTIM CMOJY BUKOPUCTOBYIOTH JIJI1 BU3HA-
YEHHS TeMIepaTypH ii po3M’ IKHEHHS, PO3YUHHOCTI CMOJIH
B CIIUPTI, allE€TOH1, CyMillli CIUPT—OEH30J1 1 JEAKY KUIbKICTh
JJ1s1 3aTBEPIIHHS.

Jl71s1 3aTBEpAIHHS YaCTUHY OTPUMAHOI HOBOJIAYHOI CMO-
JY TIOMIIIA0Th Yy TYTOIUIaBKY MPOOIpKY, J0AAI0Th OJU3bKO
10 % ypoTpominy 1 MOCTYNOBO HarpiBaiOTh Ha MillIaHIN
0ant 1o 160 °C, npu 1bOoMy HOBOJIauHA CMOJIa MEPETBO-
PIOETHCS HA TIOJIIMEP MPOCTOPOBOI OyA0BU. Y IIbOMY HEOO-
X1JTHO TIEPEKOHATHCS, 31CTABUBIIN PE3yJIbTATH PO3YMHHOCTI
noJliMepy B CHUPTI, alleTOHI, CyMIillll COUPT-OEH30J /0 1
IICJIsl 3aTBEPAIHHS.

2.5.2.2 CuHre3 pe30JbHOI CMOJIH

OH
OH"
n 4+ m CHzO >
o . OM . em
H, H, 2 H OH H,
"Ij(? Y
—_—
CH, H,OH OH CH,
% C/%R H,C CH,OH
on Ho A OH

Moostcnueuit cmpykmypruii ppazmenm pe3oabHoi cmoau
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VY kpyrioaoHny koia0y nomimarmTs 18 r denony, 18 r
40 %-ro dopmaniny 1 1,5 r koHueHTpoBaHOTO (25 %-10)
aMiaKy 1 CyMIIIl HarpiBarOTh 13 3BOPOTHUM XOJIOAUILHUKOM
Ha BOJSIHINA OaH1 MIATPUMYIOUU TeMIlepaTrypy Ha piBHI 90—
95 °C mpotsiroMm 1,5 rogunu. BmicT k010U mepeHOCATh y
dapdopoBy HalllKy, OXOJOMKYIOTh, MOTIM OOEpPEKHO Je-
KaHTYIOTh HAJICMOJIbHY BOJYy, OPOAYKT (CyMIIl JIIHIAHUX
NOJTIMETUICH(PEHOIIB) PETEILHO MPOMUBAIOTH BOJOKO JO
HEUTpaJabHOI peakilii, s BUIAJCHHS 3aJUIIKOBOI BOIU
J0Ial0Th MO 5—7 MJI CUPTY Ta OCH30Jy 1 HarpiBarOTh B
BakyyM-cymapii 3a remmneparypu 55—-60 °C ta tucky 300—
500 mMm pt. cT. Ilpo3zopuii cyxuii moaiMmep (pe3o) —
aunkuid cupon. 3a temneparypu 60-120 °C pesonbHa
cMoOJla TIEPETBOPIOETHCA B TBEPJIE HEPO3UMHHE TUIO —
pE3UT.

2.5.2.3 Iloaikonaencanis ¢genoay 3
OeH3aJIbaAeriiomMm

&
SIS

Cywmim denony (1,8 1), 6enzanpuaeriay (2 r) i XJI0puI-
Hoi kuciotu (0,1 T) mOMIAIOTh y KPYTJIOJOHHY KOJIOY 31
3BOPOTHUM XOJIOJIMJIBHUKOM 1 HarpiBarOTh Ha BOJASHIN OaHi

CHO
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3a temneparypu 80—90 °C npotsrom 4-5 roaud. Cmodny,
0 yTBOpHUJacs, nepeHocsiTh Ha (apdopoBy yaliky, mpo-
MHUBAIOTh BOJIOIO JI0 HEUTPAJIBHOI peakili 1 BUCYIIYIOTh B
TepMoIKady.

2.5.2.4 CuHTe3 NPOCTOPOBOIO MOJIiecTepy
MOJIIKOHAeH cali€ ¢GTajieBoro aHrigpuay

3 TJIIEePUHOM
0
I H, | H
H2C OH C—0—C —Cc—C —o—%
0 + HC OH
C[C\ H, g H;
H2C OH || oO—C —C—C —O—§

Cywmimt 11 r ¢raneBoro anriipuay 1 8,5 T 3HEBOJAHEHOTO
[IIEPUHY (SKIIO TIIIEPUH BOJHUMN, HABAXKKY BIAMOBIIHO
30UIBIIYIOTh) MNOMIIIAKTh Y (papdopoBUil CTakaH, SKUM
IIITbHO MPUKPUBAIOTH TEPEKUHYTOI CKISTHOIO JIIHKOIO.
CyMilll MIBUJIKO HArpiBarOTh Ha MOBITpsiHINA Oani 10 180 °C
1 L0 TEeMIeparypy MOIATPUMYIOTH HPOTATrOM 2 TOJMH.
[Totim Temmeparypy mniaBUIyOTH g0 200-220 °C 1
HarpiBaHHsI TPOJOBXKYIOTh J0 YTBOPEHHS CKJIOMO10HO1
CMOJIH, BaXKKO-PO3UYUHHOI B all€TOHI.

3acToCyBaHHS: JJIs1 BUPOOHMIITBA JIAKIB 1 (papO.
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2.5.2.5 IHoJaiecTep nNpocTOPOBOI OY10BH
HA OCHOBI MAJICTHOBOI'0 aHTIAPUAY, KaHI(]OJIi i Au-
TA MOJI0JIB (€TUJICHIJIIKOJIIO, [VIIIEePUHY,

NEHTACPUTPUTY)
o H, OOH
1
C
[ :o N . C(CH,-OH),
¢ /CH v
o CH CH\ -H,O
CH,4
T
(“) /CHzé
C—0
- [ CHTOfé o
7O\ | & CH
) CH2—(F ~CH,-O- 3
C|H2 H;
O

Moscnusuit cmpykmyphuii hpazmenm
MAKCUMAIbHO KOHOEHCOBAHOI CMOIU, 6UXO00AYU I3 MATEIHOB020
anziopudy, Kanighoui i nenmaepumpumy

VY tpuropny koa0y mictkicTio 100 mur momimaroTts 11 1
KaH1oii, Koj0y YCTaHOBJIIOIOTH Ha MICOYHIM OaHi, 1O
Harpita g0 150—-155 °C, cnopsiKytoTh 1l 3BOPOTHUM XOJI0-
TUJIBHUKOM, Hacaakow JliHa-CTapka 1 MeXaHIYHOIO Millaj-
KOI0, BUTPUMYIOTh JI0 YTBOPEHHS IIJIaBY, MOTIM JIO IIJIaBY
npoTsroM 1,5-2 ToJIMHU HEBEIUKUMU TMOPISMH JI0JAI0Th
1 r maneiHoBOro aHriapuay (0axkaHo B KoJIOy MPOIyCKaTH
1HepTHUH Ta3). TeMnepaTypy peakiiiiHO1 CyMilll MOBIIBHO
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niaHIMaTe 10 215-220 °C 1 yepe3 miBroJuHu 3HOBY IOP-
ISIMA  IOAal0Th TeHTaepuTput. [Ipotsrom 2-3-Xx rojauH
TeMIEpaTypy PEaKLiNHOI CyMIIlll MOBIJIBHO MIIHIMAIOTh J0
280 °C, BUTpUMYIOTh OJIU3BKO 1 TOJWMHM 1, KOJU TEMIIEpa-
Typa po3M’SKIIEHHS NPOOU 3a METOJOM «KIJIbLIE—KYIbKa
nocsrue 130 °C 1 mpobOa cMOJM MICAS OXOJOMKEHHS
MEPETBOPIOETHCA Y CKIIONOIOHY Macy, PeakliiiHy CyMill
BWJIMBAIOTh Ha KaxeJbHY IUIMTKY (200 y dhopMy), 0XOJIO/I-
KYIOTh 1 BUKOPUCTOBYIOTh JIJISI TIEPETBOPEHHS B IOJIMED,
10 Ma€ MPOCTOPOBY CITKY.

AHAJIOT1YHO TIPOBOASTHCS CHHTE3U 3 BUKOPUCTAHHSIM
CTUJICHIJIIKOJIFO, IIPOIIICHIJIIKOI0, TJILIEPUHY  TOIIO.
Bi1acTUBOCTI OTpUMaHOi CMOJIM 3aJIeXaTh BiJ MPOIOPIIIM
CKJIQJIOBUX KOMIIOHEHTIB Ta BiJI TEPMIYHOIO PEXKUMY

porecy.

2.5.2.6 IloaiecTep mpocTOpoBoOi 0y10BH
HA OCHOBI JIUMOHHOI KHCJIOTH 1 eTHJICHIJIIKO0JIIO

OH
| CH,-OH
nHOOC—CHz—(lj—CHz—COOH + m | >
H,-OH
COOH CH0
-CO-CH, ¢
— §—CH2—OOC—CH2— —CHZ—COO—CH2—§
COO-CH,

CmpyKkmypnuil ppazmenm makcumanbHo KOHOEHCOBAHOT cMONU

VY Tpuropiy kosi0y mictkicTio 100 M1 HOMIIIAIOTH CY-
Mmimr 10 T TMMOHHOT KHUCJIOTH 1 4—5 T €THUIIEHTJIIKOJIIO, CIIO-
PAIKYIOTH 11 3BOPOTHUM XOJOAUIBHUKOM, Hacaikoro JliHa-
Crapka 1 TepmomeTpoMm. KonOy yCcTaHOBIIOIOTH Ha MICOY-
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HIM Oani, 1o Harpita g0 150-160 °C, BUTPUMYIOTH 10
YTBOPEHHS CMOJIM TaKOl KOHCHUCTEHIi, mpoba sKoi, B3siTa
TEPMOMETPOM, MEPETBOPIOETHCS Y CKIOMOAIOHY Macy ITic-
a5 oxonomkeHHs. [1{o0 He oTpumaTH HEPO3UMHHY Ta He-
IJIaBKY CMOJY IpOoOH BigOHparoTh MmoynHaro4u 3 10-1 XBHU-
auHU Yyepe3 5—10 XBWIMH y 3aJIe’KHOCTI Bl 1IHTEHCUBHOCTI
HarpiBaHHs. YTBOPEHY CMOJY BWIMBAaIOTh Ha KaxelbHY
mwMTky (abo y Qopmy) 1 MEpeBIpsItOTH MOXKJIUBICTD
MOJIAJIBIIOT MOMIKOHAEH calll 3a Temieparypu 175—-180 °C
Ta YTBOPEHHSI MOJIMEPHOTO BUPOOY.

2.5.2.7 Cunte3 nmoJiiamiaiB

[Toniamiay — NPOAYKTH MOJIIKOHJICHCAIlll aMIHOKHCIIOT
a00 J1aM1HIB 13 TMKapOOHOBUMHM KMCJIOTaMH, a TAKOX IOJI1-
Mepuzaiii jaktamiB. [lomikoHaeHcaliss MOPOXOAUTH 3a
CXEMOIO:

XHQN—(—CHZ—)H—COOHH
— H-[-HN—(~CH,-),~CO],~OH + (x — )H,0

abo

xH,N-R-NH, + xHOOC-R,~COOH —
—H-(-HN-R-NH-CO-R,~CO0)-OH + (2x — 1)H,0

BnactuBocTi mojiMepiB  3aliekaTh  BIJ  XIMIYHOI
npupoau paaukaiiB R 1 Ry, K1 BXOJASTh 10 CKJIaay MOHO-
MepiB. BaxiauBo, 1110 BeIMYMHA MOJIEKYJISIPHOI MacH 3aJie-
KUThb BIJ CIIBBIJIHOIICHHS KOMIIOHEHTIB, TEMIIEpaTypu
MPOBEICHHA MPOILIECY, MIBUIKOCTI Ta MTOBHOTH BHAAJIECHHS
BojiM. IlomikoHAeH IS MOKE CYNPOBOJIKYBAaTUCH ally]10-
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ai30M ab0 aMOHOII30M, SKIIIO HE BUTPUMYETHCS E€KBi-
MOJISIPHE CITIBB1IHOIIICHHS! KOMIIOHEHTIB.

2.5.2.7.1 IloaikoHAEHCALliA E-AaMIHOKAIIPOHOBOI
KHCJIOTH

XHQN—(—CHz—)6—COOH —
— H-[-HN—(~CH,-)s~CO],~OH + (x — )H,0

Y  nBOropiay TEPMOCTIMKY KOJIOY, CHOPSIKEHY
TPYyOKOIO ISl MPOIYCKAHHSI 1HEPTHOTO Ta3y, BHOCATH 25 T
€-aMIHOKAIPOHOBO1 KHMCJIOTH Ta, CTBOPIOIOYH 1HEPTHY
atMocdepy B KoJiO1, HarpiBarOTh KUCJIOTY Ha OaHi 31 cruia-
BoM Byna (225 — 230 °C) npotsarom 30-40 xBunuH. [TotiM
HE 3YNUHSIOUYM HarpiBaHHS Yy KOJO1 CTBOPIOIOTH BaKyyM
(1o 2 — 5 MM PT. CT.) 1 HarpiBaHHsS HIPOJOBXKYIOThH Il
OpoTsroM He MeHile 5 roauH. Ilo 3akiHYeHHI mostiMep
BWINBAIOTh y (appopoBy vamky. Buxin kuibkicHuit. Ce-
PEIHIO MOJICKYJISIpHY Macy IMOJIMEPY BHU3HAYAKOTh 3a
KIHIIEBUMM TPYIIaMHU.

2.5.2.7.2 TloJgikoHaeHcAIls
reKkCaMeTHJIEHAMAMIHY 3 aIUIIIHOBOK0 KHCJIOTOIO

XHzN—(CH2)6—NH2 + XHOOC—(CH2)4—COOH <~
—H-(-HN—(CH,)¢-NHCO—(CH,),~COO),~OH + (2x-1)H,0

VY xond0y Epnenmeiiepa mictkicTio 500 MJ BHOCSTH
14,6 T aguminoBoi kuciiotu, 120 ma 95 %-ro eTnnoBoro
cnupty, 15 M Boau 1 12,0 r rekcametrnnenaiaminy. Iicus
IIOBHOI'O PO3YMHEHHSI KOMIIOHEHTIB, SIKE€ CYMPOBOKYEThCS
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CaMOpO3irpiBOM, PO34rH (DiIBTPYIOTH 1 MOBLILHO OXOJO/-
Ky10Th. ClJIb aAUIIIHOBOI KHUCIIOTH Ta FeKCaMeTHUJICH IiaMi-
Hy (cutb Al’), sika BUKpPUCTAII30BYETHCS Y BUIJISA1 O€3KO-
JbOPOBUX TpU3M, (PLILTPYIOTH Ha Jiiill broxHepa ta cy-
maTh y EKCHKATOpl HaJ KPUCTAJIYHUM iJIKUM HaTPOM.
Cyxy ciuip AI' TOMily0Th y ABOTOPIY TEPMOCTIUKY KOJI-
Oy, CHOpAKEHY TPYyOKOIO Uil MPOMYCKaHHS I1HEPTHOIO
razy, Hacajakorw Jlina-Crapka, 1 HarpiBaroTb Ha OaHi 31
ciaBom Byna (225-230 °C) npotsirom 30-40 XBUIJIUH,
MPOMYCKa4M MOTIK iHepTHOro ra3. IloTiM mpotsrom 2-x
TrOIMH TemIeparypy OaHl MOBUILHO MIAHIMAKOThH 110 250—
260 °C, micns yoro Hacaaky [ina-Crapka 3aMmiHSIIOTh Ha
HU3X1THUH XOJOAWIBHUK 1, BATPUMYIOUN BKa3aHy TeMIIe-
paTypy I1lle MpoTAroM 4-X rojuH, BiATaHsAOTH Boay. Jlo
3aBEPIICHHSI peakili MNOTPIOHO BUTPUMATH PEAKIIAHY
cyMiml 1e 1—2 roguHu miJ 3HUKEHUM THUCKOM (2—3 MM PT.
CT.) 1 BWIMTH TOJIMEP Y PpapdopoBy yallKy.

2.5.3 IloaiMepaHaJIOTIYHI IEPEeTBOPEHHA

[Io BIJHOLICHHIO 10 PI3HUX XIMIYHHUX PEArcHTIB
BUCOKOMOJIEKYJIPHI CMOJIYKH Y PsiJil BUMAAKIB TOBOJATHCS
TaK camMo, SK 1 BIAMOBIJIHI MOHOMEPHI PEYOBUHH. Psin
peakiii (QyHKIIOHATBHUX TPyN 3HAWIIIA 3aCTOCYBaHHS
U1 OTPUMAaHHS CUHTETHYHMX IoJiMepiB. Jleskl 3 1ux
peaKiiiii oJiep)Kaiu Ha3By peakiiiii moJliMepHOaHAJIOTTYHOTO
NEePETBOPEHHS, OCKUILKM B HHUX O€pyTh y4acThb TIIbKHU
(GyHKIIIOHATIBHI TPYIH, a CTYIIHb MMOJIMEpU3allii HE 3a3Ha€E
CKIIbKH-HEOY b 3HAUHOI 3MiHU. Tak, MOIIeTUICH 3aTHUI
XJIOPYBATUCS, OKHUCIIIOBAaTUCS, YaCTHHA aTOMIB BOJIHIO B
HOro MakpoMOJIeKyJiaX MOKE 3aMilaTUCs Ha HITPOrpymy 1
T. . BigoMi 1 gocuth 100pe BHUBYEHI PEakilii 3a y4acTiO
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TIAPOKCWIBHUX TPYyH IETI0JI031, KPOXMAaIo 1 MOJIBIHIIO-
BOT'O CIIUPTY.

BucokomMosieKyIpH1 CIOJYKH, IO MICTATh (PYHKIIIO-
HaJIbH1 Tpynu (TIAPOKCHIbHY, KAPOOKCUIbHY, aMIHOTPYITY
Ta 1H.), MOXYTb BCTYNaTU B XIMI4YHI peaKilii Tak camo, fK 1
HU3BKOMOJICKYJISIPHI CIOJYKH, IO MICTSTh OJHOMMEHHI
IpYIH, aje pa3oM 31 CXOXKICTIO XIMIYHUX pEaKIii noyimep-
HUX 1 HU3BKOMOJIEKYJISIPHUX CIOJYK BCTaHOBJICHI 1CTOTHI
BIJIMIHHOCTI:

— JJIs1 BACOKOMOJIEKYJISIPHUX CIIOJYK XapaKTEpHE 3HU-
KEHHSI PEAKIIMHOT 31aTHOCTI (PYHKI[IOHAJIBHUX TPYII;

— peakiii NoJIIMEPHUX CIOJYK YaCTO I€TEPOreHHI;

— Yyepe3 BEJIMKY KUIbKICTh PEaKIIMHO3/IaTHUX TPy He-
PIIKO JIesika YacTMHA 3 HUX HE BCTYyNae B peakiliio (Ha-
NpUKIaJ, T Yac XJIOPYBaHHS, AaUETWIIOBAaHHS 1 T. II.).

— CJIiJ BpaxoBYyBaTH, 110 €JIeMEHTapHA JaHKa MoJIiMepy
(CTpYKTypHa OJWHMIL) HEBIAALIbHA BiJl TUX JIAHOK, ITI0 HE
npopearyBajid. Y IbOMY OCHOBHAa BIJIMIHHICTb MOJIMEp-
aHAJIOTIYHUX TMEPETBOPEHb Bl PEAKIINA HHU3BKOMOJIEC-
KYJSApHUX CIHOJYK, J€ MOKHa BIJIOKPEMUTH TPOAYKT
peakiiii BiJl peYOBUHHU, 110 HE MpopearyBaia.

AUWJIIOBAHHSA MOJIIBIHIJIOBOI0 CIUPTY OLTOBUM
AHTIAPUI0OM

(—CH,——CH)_+(CH;3C0),0 ————> (—CH,—CH-),,
| -n CH;COOH \
OH O—-COCH;,4

Y KpyriaogoHHy KoJOy MICTKICTIO 250 J1, COpSKEHY
3BOPOTHUM XOJIOJIMJIBHUKOM Ta I 30BHIIIHBOIO HArpiBy
BOJIIHOIO OaHero, BHOCATH 15,0 T MOJIBIHIJIOBOTO CHUPTY,
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100—-115 r omroBoro anriapuay ta 15,0 r 0e3BOAHOIO
HATpI{ aleTaTy 1 peakiiiHy CyMilll HarpiBalOTh MPOTATOM
olHI€l ToauHU. Jlanml HarpiBaHHsS MPOJOBXKYIOTh O IOB-
HOI'O PO3UYMHEHHs MoJiiMepy Ha a30ecToBii ciThi. ['apsuy
peakIiiHy CyMill OOEpPEeKHO BUJIMBAKOTh, 1HTCHCHUBHO
NEePEMIIIYIOUH, Y CKJISIHKY 3 Tapsyol0 BOJOI0, MPOMHBA-
I0Th MPOAYKT TapsAvor0 BOJOIO JI0 HEUTPaIbHOI peakiiii 3a
METWJIOBUM OPaH>KE€BUM, IMOTIM PO3UYMHSAIOTH WOr0 y MIHI-
MaJIbHIH KUTBKOCTI €TaHOJy, OCa/KYIOTh BOJIOIO 1 NMPOMH-
BaIOTh JO TUX Mip, JOKU ModiMep He OyJie MaTu HEUTpasb-
Hy peakiito. [IpoayKT cyliars y BaKyyM-€KCHUKATOpl ado y
BaKyyMHIM  CymIMJIBHIA 1madi a0 TOCTIMHOT  Macu
Butpumytoun temnepatypy 70 °C /400-500 mm pT. cT.

SIKICTh OTPUMAHOTO MOJIBIHIJIALETATY BCTAHOBJIIOIOTH
aHaJII30M KUIBKOCTI aleTaTHUX TPyn y MOJIMEpl, BH3Ha-
YEHHSIM CTYIICHS TOJIMEpH3allii Ta MOJEKYJISIPHOI MacH
(OCMOMETPUYHUM METOJIOM).
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2.6 Cuntes I1AP

[ToBepxHeBo-akTuBHI peuoBuHU (ITAP) — pedoBuHu 3
ACUMETPUYHOIO MOJIEKYJISIPHOIO CTPYKTYPOIO, MOJIEKYJIU
AKUX MICTSITh OJHY a00 AEKUIbKa TIAPOPUILHUX TPy 1
oluH abo jekiuIbka TriApodoOHuX pagukamiB. Taka
CTPYKTypa, 3BaHa AuU(DUILHOIO, OOYMOBIIIOE iX 3/IaTHICTh
KOHIIEHTpYBatucs  (ajgcopOyBaTucsi) Ha  MiK(Da3HUX
MOBEPXHAX PO3JUTY, 3MIHIOIOYM 1X BJIACTUBOCTI, TOOTO
BOHM TPOSIBJISIOTH MOBEPXHEBY (acOPOIliiiHy) aKTUBHICTD
ITAB.

3a xapakrepoM aucotianii Bci [IAP noauisitorsest Ha:

— anioHHi [IAP, QyHKUIOHANBHI TPyNU SIKUX Y pe-
3yJIbTaTi 10H13allli Y BOJHOMY PO34YHHI YTBOPIOIOTh HETaTHUB-
HO 3apsiKEHI OpraHiyHi 10HH, 110 OOYMOBIIIOIOTH MOBEPX-
HEBY aKTUBHICTh PEYOBUHU;

— kamionni ITAP, QyHKUIOHATBHI TPYNH SIKUX, Y pe-
3yJIbTaTI 10H13allli Y BOJIHOMY PO34YMHI YTBOPIOIOTH MO3UTHUB-
HO 3aps/PKeH1 Opra”idyHi 10HU, 0 OOYMOBIIIOIOTH MOBEPX-
HEBY aKTUBHICTb PEYOBHHH;

— HeioHozceHHI [IAP, K1 IPAaKTUYHO HE CTBOPIOIOTH
y BOJJHOMY PO34YMHI 10HIB;

— am@onimui IIAP, mo y BOAHOMY pO34HHI
3aJIe)kHO  BiA ymoB (pH, momaTkoBuii KOMIIOHEHT —
PO3UMHHHUK 1 T. .) BEAYTh ceOe a00 SIK aHIOHOAKTHBHI, a00
K KaTlIOHOAKTHUBHI PEUOBUHHU;

— sucokomonexkyrapui (nomimepsi) I1AP, mo ckia-
JAIOTHCS 3 BEJIMKOr0 YMCla €JIEMEHTAPHUX JIAHOK, KOXKHA 3
SKUX M€ MOJISIPHI Ta HEMOJIAPHI TPy — BOHU BUIAUISIIOTHCS
y okpemy rpymy ITAP.

Knac 1IAB Bu3HauaeThCsi 3a MOJAPHOIO T'PYIIOK, AJIE
Mij] Yac BU3HAYCHHSI KJacy CJIiJl BpaxOBYyBaTH, 1110 Oararo
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ITAB nosmidyHKIIOHAIBHI, TOOTO MalOTh JAEKUIbKA PI3HUX
NOJIIPHUX TpyN 1, SIK HACHIIJOK, CyMIIalOTh BJIACTUBOCTI
PI3HUX KJIACIB, HANPUKIIAJ, CYJIb(PoCcyKImHaTH (Coil edipiB
Cynb(POSHTAPHON KUCIOTH).

HaiiGu1b11 nomupeHi HacTymnHi riapodoOHi rpynu (BOHU
BXOJATh sIK paaukan R y Bci kimacu IIAP): nepBuHHUIA,
BTOpUHHUM a00 TpetuHHuM ankul C,H,., 110 MOXYTh
OyTH HOpMajJbHOI OyJ0BH a00 PO3rally’KEHUMHU ; aJIKEH1I
CnH2n+1CH:CH—CmH2m—; AJIKIHLI CnH2n+1CEC—CmH2m—;
ankindenin C,H,,.1—CsHy—, MoHO- ab0 momankimHadTaILI
CnH2n+1—C10H6—; aJ'IKiJ'IHI/IKJ'IOaIIKiH CnH2n+1—C6H1()—; (bTOp-
kapOoHoB1 pagukanu C,F,.; Tomo. @yHkIio riapo@oodHoi
gyactTuHd [IAP MOXyThb BHKOHYBaTH TAaKOX 3aJUIIKH
CTEPOIHUX CHUPTIB Ta KHUCIOT, MOJIIOKCIETUJICHOBI Ta
MOJIOKCUITPOIIJICHOBI, TOJIAUMETHICIIIOKCAHOB1  (par-
MEHTH MOJIEKYIL.

AmnionHi ITAP *:

— comi kapooHoBux kucioTr RCOOMe;

— couti cynbhoedipiB (MeTan anKUICyIb(aTh)
ROSO;Me;

— coJl CyJIb()OHOBUX KUCJIOT (METall AJIKIICYIb(POHATH)
RSO;Me;

— COJI1 CYJIb(PIHOBUX KHUCIIOT (METal alKUICyIb(iHATH)
RSO,Me;

— coui TiocyabdaTiB (MeTasl S-ankiiTiocynbdaTn)
RSQO3MC;

— comi nepcyiabdarie ROS, OOSO;Me ;

— coni cynbhamiHoBuX KHCIOT R'R"NSO;Me(meTan
aluIaMIHOCYJIb(POHATH );

— MeTan ankuipocharu ROPO(OMe), , (RO),POOMe;

— Metain mankuiaudgocdarun ROP(OMe);
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— meTan ankuidocditu RPO(OMe),
— Metan ankuipochonatu RPO(OMe), , R;PO(OMe).

] . . od *
Jlns Beix anionHux [TAP cumBos Me — meTan (HaityacTiiie
KaTIOH Jy>KHOT'O MeTally) ab0o aMOHi.

Kartionni ITAP *:

— COJIl aMiHIB (II€pBUHHUX, BTOPUHHUX 1 TPETUHHHUX),
aJIKUIT1IPAa3uHiB, T1pa30HiB, I'yaHIIMHIB Ta 1HIIUX CIOIYK
3arasibHOi  (hopmyan  RNR'R"-HX;

— YETBEPTHUHHI aMOHIEBI OCHOBHM 1 iX COJi 3arajbHOi
bopmymu [RN(R'R'R™)] X

— YETBEPTHHHI OCHOBHU TE€TEPOLMKIIYHUX CIOJYK 1 iX
coml (anKUIMPUAMHINA aruaaT [RNC5H5]+X_ Ta 1HIII);

— yerBepTuHH1 okcuau amiHiB RN(CH,),0;

— 4erBepTUHHI (OCPOHIEBI OCHOBU 1 iX coul
[RP(RR"R™)] X;

— YETBEPTHHHI AapCOHIEBI OCHOBHM 1 1IX COJl
[RAS(RR'R"™)] X;

— TpeTHHHI CYJb(POHIEBI OCHOBU 1 1X coOi
[RS(R'R")] X"

*JIns Bcix kationHux ITAP X~ — anion.

Heionorenni ITAP:

— oaHo- 1 6baratoaToMHi ciuptd ROH 1 R(OH),;

— kuciotu RCOOH (kucnotu, 1o MaroTh BUCOKY KOH-
CTaHTy JuWcOllialli, Hanpukiag, nepToproxiHi, MOXKYTh
OyTH BijgHeceHi 10 aHioHHUX [1AP);
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— amiau RNR'R";

— anpaerign 1 ketoH RCHO, RCOR';

— mpocTi edipu ROR';

— CKJaaHl edipu OAHO- 1 0araToaTOMHHMX CIHPTIB 1
knciior RCOOR';

— ckaaaHi edipu riaoko3uoB RCOOG (ne G —

3IMIIOK TITIOKO3UY);

— amigu kucioT RCONR'R");

— Hitpwin RCN;

— HiTpocnonyku RNOy;

— ankinraizoreHigun RHal;

— TIAPOKCHETUIIBHI MOXigHI CIHMPTIB, KUCIOT, aMiHIB,
aMmiliB, (peHOIIB, TIIOKO31A1B, CyibdariB, Cylb(POHATIB,
(docdaTiB 1 IHIIMX PEUYOBUH, 10 MAIOTh AKTUBHUW aTOM
I'iaporeny, 3aranpHoi ¢opmyiu [R],Y[(C,H4O),H]c (me
Y — moJisipH1 rpynu nepepaxoBaHuX KiaciB peyOBUH, M 1
Kk B O1IBIIIOCTI BUIIAJIKIB piBHI 1);

— KOMOJIIMEPU OKCHpaHy (OKCHUIy €eTWIEHY) 1 Me-
TUJIOKCHPaHY (OKCHAY MPOIIJIEHY) 3arajibHoi (popMyiu
HO(CH,CHCH,0),(CH,CH,0),,H. Taki komoiimepu 3a
MEXaHI13MOM 1i MO/I10H1 10 HU3KOMOJIEKYJISIPHUX HEI0HO-
reHuux [1AP).

AmdpoairHi ITAP:

— KapOoKcuOeTaiHM (TpHUaJIKiJaMOHIMAIKaHOATH )
(RR"R"N'RCOO ;

— cyJib(poOeTaiHM (TpUATKIIAMOHIMAIKAHCYIH()OHATH )
(RR"R™N'RSO; ;

— aM1HOKapOoHOBI kuciioTH 1 ix coiit HNRCOOH
RR'NR"(CONHR™),COOH (sik TpeTHHHA amiHOTpyma
MOXXYTb BUCTYNaTH T'€TEPOLIUKIIN);
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—(ochoderainu (TpuankinamoHiankandochaTn)
(RPO3(CH,).N"(R")3;

Bucoxomousexyaspui ITAP

Jns Bcix Bucokomonekyisipuux IIAP  xapakrepHa
J1HIMHA CTPYKTYypa JIaHIIora. 31IKTI MOJIMEPU HEMPHUAATHI
ak [TAP. MexaHi3m Aii 1 aficopO1iitHO1 34aTHOCTI MOJIIMEp-
HUX [TAP npuHIIUIIOBO BIAPI3HIETHCS BiJl TAKOTO JIJIs BHIIE
BKkazaHux [1AP.

3a XapakTepoMm AUCOIlalil MOJSPHUX TPyl MOJIMEPHI
ITAP Takox NoALISIOTHCS Ha aHIOHHI, KaTIOHHI, HE10HOT'€HHI
Ta aMm@oJiiTHi. 3a T1ApodUILHOI TPYIIOI0 BOHHU BITHOCSATHCS
70 BIATOBIAHOTO Kijacy. KpiM TOro BOHM MOAUISIOTHCS 3a
IPUPOJIOI0 €JIEMEHTAPHOT JIAHKW Ha MPUPOJIHI MOJINENTUIH 1
MoJIiCaxapuau, CHHTETUYHI MOJIBIHUIM a00 3aMillleH] IOJIi-
etunenn [—CH,CHX—]n, [—CHXCHZ-]n, mnomiokcu,
MOIiiMIHM, TomiedUupH, IMoiaMiau 1 T. 4. 3arajabHoi (popMyu
[—(CH,),Y—]n. Ilomimepni ITAP Takox MOXyThb MaTu
JNEKUJIbKA THUINB TMOBEPXHEBOAKTUBHUX  (DYHKIIIOHATBLHUX
IpyIl, TOOTO BOHK OYBalOTh YacTO MOMI(pyHKIIIOHAJIbHI.

2.6.1 CuHTe3 NEPpBUHHUX AJKIJICYJIb(ATIB
(cosieut cyab(oedipiB NEPpBUHHUX CIIUPTIB)

Cunre3 HaTpiH goaenuJICyabdarty

NaOH
R-OH + H,SO,—> R-0-SO,-OH ——— R-0-S0,-ONa

Y Tpuropay kosiOy wmicTkicTio 250 M, CHOpSiKEHY
MEXaHIYHOI0 MIIIAJIKOK, KparejlbHOI JIHKOI Ta TepMO-
MeTpoM, BHOCATH 18,5 1 (0,1 MoJist) 10aeMIOBOTO CIUPTY
1, OXOJOKYyIHOUYHM Ha BOAAHIA OaHI 1 MNEpPEeMINTyIOYH
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peaKIiiiHy CyMIIl, 10 KparuisiM MOBiabHO (rpoTsaroM 1-1,5
TOJIMHU) JOAA0Th Yepe3 KpamneiabHy JMKy 14 T KOHIIEHT-
poBaHoi cysbdarHoi kuciaotu (d = 1,84) (temmeparypy
peakmiiHol cyMiln MATpUMYIOTh Ha piBHI 10-15 °C
IUIIXOM JIOJaBaHHS KYCKIB JIbOAY Y BOJASIHY OaHIO; MiJBU-
meHHs Temnepatypu q0 40-45 °C e kputuanum). Cymimn
BUTPUMYIOTH 3 EPEMILIYBAHHIM MPOTITroM 1ie 30 XBUIINH,
MOTIM MIHSIIOTh KpamneiabHYy JIHKY 1, MIATPUMYIOUYU TEMIIE-
patypy He Buie 30-40 °C, nogarots 45 r 20 %-ro po3unHa
rigpokcuay Hatpito (d = 1,22). Ilicis 3akiHUeHHST HEHUTpa-
mi3anli peakuiiiHy Cymill NepeHocsITh y gapdopoBy yali-
Ky, IOMIIIal0Th y CyHIWIbHY mady i 3a Temieparypu 80—
100 °C moBOIITH 4O MOCTIHHOT MacH.

JIns BUAIIGHHS YHCTOrO HATpil JoAeHuIICYyJbdary
OTPUMaHUN TEXHIYHUN MNPOJIYKT E€KCTParyloTh €TUIOBUM
cnuptoM. CHUPTOBUN PO3YMH HATPIM J0JAEeHWICYIb(DATY
(GUIBTPYIOTh, OOPOOJISIIOTh AKTUBOBAHUM BYTULISAM, CIUPT
BUMAPIOIOTH 1T 3HUKEHUM TUCKOM.

2.6.2 Coui HamiBecTepiB CYJab(OOYyPIITHHOBOI
KHUCJOTH — CYJIb(OCYKIMHATH

0
\
/C 80-100 °C Q
ROH + O ] ~ R-O-C-CH=CH-COOH
N
o
é? Na,SOs: 75-90 °C 0 _SOsNa
R-0-G-CH=CH-COOH ~ R-O-C-CH,-CH
COONa

Y Tpuropiy KkoiyiOy, CHOPSJKEHY 3BOPOTHHUM XOJIO-
JTAJIBHUKOM, MEXAHIYHOI MIIIAJIIKOK Ta KpamneabHOM JIi-
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Koro, nmomimaroTh 51,3 T cuptiB dpakmii C;p-C;3 Ta 35T
MaJjIeiHOBOTO aHTIPUIY 1 CyMIIl HAarpiBaroTh MpHU CIa0KO-
My KumiHHI BogsiHOi OaH1l (95°C). Ilicist HarpiBaHHS peak-
[IMHOI CyMIIlll IPOTArOM HE MeHIIe | roauHu A0Aar0Th,
NepeMillyloud peakiiiHy CyMill, TeIJIUui po3duH 45 T
HaTpii cynbdity y 200 mu Boau. CrioyaTky reTeporeHHa
CyMIII MIBUJIKO TOMOTE€HI3yeThCs (mpubanszHo 3a 10 xBH-
JIMH), MOTIM cTae OE3KOJbOPOBOIO Ta MPO30p0I0 (OJIM3BKO
25 XBWJIUH), a e 4depe3 35-45 XBWIMH HarpiBaHHS Ta
nepeMilllyBaHHsI TPUIUHSIIOTh 1 CyMIII BUJIMBAIOTh Yy
ckiaHKy. Ilacta, 1o yTBOpuiach MICHSI OXOJIOJKEHHS,
BAXKKO MiAAAETHCS (DUIBTPYBAHHIO, TOMY HAJJIUIIOK BOJU
MOXHa BHJAIUTH LUIAXOM IeHTpudyryBanHa. Ilacty
(UUTbOBUM TEXHIYHUW MPOJYKT) CYIIaTh Y CYHIMJIbHIM
madi 3a remneparypu 100-110 °C npotsirom 3-X TOJIHUH Ta
120 °C nmpotsiroM 4-x TOJIMH.

Buxig tBepaoro o6utoro npoaykry 114 r.

CynbdocykuHat sik ,,M’sika” akTuBHa 0a3zoBa [IAP
CYyMIIIEBUX KOCMETUYHUX 3aCO01B — TyaJIeTHUX MMHJI, Mac-
TOIO/IIOHUX MUIOYKX 3aC001B, IAMITYHIB TOIIIO.

Y npoMuUCIIOBOCTI BUKOPUCTOBYIOTh B SIKOCTI BUX1AHO1
CHPOBHUHHM CyMill nepBUHHUX CIUPTIB C,—C 4, piame Co-
Cy3. Y nmabopaTropHux yMoBax PEKOMEHAYEMO BHKOPHC-
TOBYBAaTHU 1HAUBIAyaJIbHI IEPBUHHI CIIUPTH.
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2.7 CuHTe3 0DAPBHUKIB TA KMCJIOTHO-OCHOBHHX
iHAMKaToOpiB

bapBHHKaMu Ha3MBalOTh IHTCHCUBHO 3a0apBJieH] opra-
HIYHI CIIOJYKH, SIK1 3JaTHI CTBOPIOBATH piBHE, OJHOPIJIHE 1
CTIKE 3a0apBJeHHs MarepiajiaM. BUKOPHUCTOBYIOTh MpH-
POAHI 1 CUHTETUYHI OApBHUKHU; BOHU MOXYTh OyTH BOJO-
PO3YMHHUMH, PO3YMHHUMH B OPTaHIYHUX PO3YMHHHKAX 1
Hepo3urMHHUMU (TiirMeHTH). Cymim 6apBHHKA a00 MIrMEH-
Ty 13 3B SI3YIOUMMH PEYOBUHAMHU, Kl YTPUMYIOTh OApBHUK
a00 MIrMEHT Ha MOBEPXHI Marepiany, 1 piI3HUMHU JOMOMIX-
HUMHU MartepianaMu (pO3UMHHUKAMM, 3aryCHUKAMHU Ta 1H.)
Ha3uBaroTh (HapoOoro.

Monekynu OapBHHUKIB 1 HMITMEHTIB MarOTh 3/IaTHICTH
MOTJIMHATHA 1 TIEPETBOPIOBATH CBITJIOBY €HEPTii0 €JIEKTPO-
MAarHiTHUX BUIIPOMIHIOBAHb Y BUAUMIM, @ TAKOXK 1 OJIMXKHIX
yabTpadioneToBi 1 i1H(padyepBOHIA 00JaCTAX CHEKTPY.
Pe3ynbpTaToM € iX BiacHe 3a0apBiieHHS 1 3a0apBJICHHS TUX
MaTtepialiiB, Ha IKUX BOHU 3aKPIILTIOIOTHCS.

3acTOCyBaHHS OpraHiYHUX OApBHUKIB 1 MITMEHTIB pi3-
HOMAHITHO — BEJIUKY 4acTUHY (10 80%) BCiX BUPOOJICHUX
OapBHMKIB BUKOPUCTOBYE JierKa IMPOMMCIOBICTh (TEKC-
TUJIbHA, TPUKOTAXKHA, TEKCTWIHLHO-TAJIAHTEPEIHA, XyTpsIHA,
MIKIPSIHO-B3YTT€BA 1 TOIIO0). BapBHUKU 3aCTOCOBYIOTH JJIs
(apOyBaHHSA POCIMHHUX, OUIKOBHUX, IITYYHUX 1 CHHTETHUY-
HUX BOJIOKHHCTUX MaTeplalliB y BUIJISI BOJOKOH, CTPIUYKH,
IpsKi, TOTOBUX BUPOOIB 3 TKAaHWH, TPUKOTAKHUX MOJIOTEH,
MaHYIIIHO-IIKAPIIETKOBUX Ta 1HIKUX BUpoOiB. [llupoxo
3aCTOCOBYIOTbCSI OapBHUKUA 11 (papOyBaHHS XIMIYHHUX
BOJIOKOH Yy Macl. OpraHiyHuMHu OapBHHKamMu (HapOyrOTh
XyTpo, LIKIPY, TaIip, XapuoBl NPOAYKTH, TYMY, IIACTMACH,
JEpeBO 1 T. /1. BapBHUKM 1 MITMEHTH 3aCTOCOBYIOTh y JIAKO-
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(bapOHiii 1 moairpadgiuHiii TPOMHUCIOBOCTI, Y BUPOOHHMIITBI
XYJIOKHIX 1 JApyKapchbkux ¢apO, YOpHUIIA 1 KOJbOPOBUX
OJIIBIIIB.

[lepenik CHHTETUYHUX OAPBHUKIB, [0 BUITYCKAKOTHCS
y BCbOMY CBITI, CKJIaJla€ ACKiIbKa JECATKIB THCAY. TiIbKU
Ha Tteputopii kpain CH/I BupoOasierbes monan 500 mapok
OpraHiYHUX CUHTETUYHUX OapBHUKIB. ICHYIOTH NIBI CHCTe-
MU Kjacudikailii 0apBHUKIB: TEXHIUHA 1 XIMiYHa. TexHiuna
KiIacudikailisg g0ormoMara€ Opl€HTYBaTHUCS B NMUTAHHAX 3a-
cTocyBaHHs (papOHUKIB. BoHa 3acHOBaHA Ha BJIACTHUBOCTSIX
OapBHUKIB 1 iX BIJHOIIICHHI JO MaTepiaiiB — HA METOJIaX iX
3aCTOCYBAaHHS B TEKCTWJIbHIA MPOMUCIOBOCTI, TAaKOX Bpa-
XOBaHUM TMPUHIUIN TOALTY OapBHUKIB 3a PO3UYMHHICTIO 1
XapakTepoM JucCoIlialii 1 pIBHEM CYy4YacHOI TEXHIKH iX
3aCTOCYBaHHA. Ximiyna xiacu@dikaiis 3acHOBaHa Ha
XIM14H1M Oy/10B1 OAPBHUKIB 1 METO/IaX X OTPUMAHHS.

Texniuna kiaacudikamis HIOIIiKa

1. bBapBHUKM Jf HATYPAJbHMX BOJOKOH. [Ipsami
oapenuxu. PO34uHHI y BOJA1 HATPI€EBI COJII CYIb(POKHUCIIOT.
[Ipsimi OapBHUKHK Oe3mocepeiHbo, 0e3 mpoTpas, odapOIIro-
I0Th IIEII0JIO3HI 1 OLIKOBI BOJOKHA. BHUKOPUCTOBYIOTHCS
BOHU TOJIOBHUM YMHOM sl GapOyBaHHS  LETIOJIO3HUX
BOJIOKOH 13 Cla0ody>XHO1 ab00 HEWTpasibHOI BaHHU. MoO-
KYTh 3aCTOCOBYBaTtucs s (apOyBaHHS HATypajdbHOTO
IIIOBKY, HAIIBIIEPCTI 1 MOJIIaM1IHOTO BOJIOKHA.

[Ipsimi OapBHUKHM 3a BJIIACTUBOCTAMH 1 criocodbamu 3a-
CTOCYBAaHHS MOJUISIOTh HA YOTUPHU TPYIH: IPsiMI 3BUYAlHI
OapBHHMKH, NPsiIMI CBITJIOCTIMKI OapBHUKH, OPsiMiI 3MIIHIO-
BaH1 OAPBHUKH, IPsIM1 OAPBHUKH, 1110 J11a30TYIOTHCS.
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Cynvghypemichi bapsruxu. Mictate y Mosieky Cylib-
byp. CynbdypBMicHI OApBHUKU 3aCTOCOBYIOTH sl (hapOy-
BaHHS IIEJTFOJIO3HUX BOJIOKOH. B OCHOBHOMY, HEpO3UHMHHI Y
BO/I1, MPOTE€ PO3YMHHI B Jyrax 1 MarOThb CHOPIAHEHICTH /10
1EJII0JI031 Y BIAHOBJICHOMY BUIJIsA1 (Y BUIVISII JIEUKOCIIO-
YK).

Kyb6osi 6apsnuxu. Hepo3unHH1 y BOJi, 3/1aTHI BIJHOB-
JIOBATUCS JI0 JIEUKOCIIONYK, pO3YMHHUX B Jiyrax. HarpieBi
COJT1 JISMKOCIIOYK PO3YMHHI Yy BOJI1 1 MalOTh 100pY CIOPI/I-
HEHICTh JI0 11eJIF0JI03HUX BOJIOKOH. KyOoBi1 OapBHUKM 3Ha-
XOJISITh IIUPOKE 3aCTOCYBAHHA il (hapOyBaHHA 1 Bi3€pyH-
4acToro 3a0apBJICHHS 1EJIIOJI03HUX BOJOKHUCTUX MaTepla-
JiB, XO4ya OKpeMi MapKud KyOOBHUX OapBHUKIB MOXYTb
3aCTOCOBYBATHUCS 1Jis (papOyBaHHs O1IKOBUX BOJIOKOH.

Komnonenmu, wo cmeopioroms 6apeHuKu Ha 80JIOKHI.
[IpoMixkH1 IPOJIYKTH, 3 SIKUX OAPBHUKHU CUHTE3YIOTHCS 0€3-
IOCEepEeAHbO Ha BOJOKHHUCTHUX MaTepiajiaXx y MOMEHT dap-
OyBaHHA. MeToa IIMPOKO 3aCTOCOBYEThCSA s (apOy-
BaHHS 1 APYKYBaHHSI TKaHUH 13 IEIIOJ03HUX BOJIOKOH. Ha
BOJIOKHI YTBOPIOIOTHCA a300apBHUKH, 1HOJI (PTajoliaHi-
HOBI 1 JIesiK1 KyOOBi. A300apBHUKH YTBOPIOIOTHCS HA 1EJIHO-
JO3HUX BOJIOKHAX IUISIXOM MOEAHAHHS J1a30CIOJYK (ami-
HIB a30- 1 A1a30JI€i1) 3 a30CKIaI0BUMU (230TOaMH ), (hTajio-
I[1aHIHOBI 1 JeAK1 KyOOB1 OapBHHUKM — IUISIXOM CHEliadbHOI
OOpOOKHM Ha BOJIOKHI BIAMOBIJHUX MPOMIKHUX IPOJYKTIB
(Hanpukiaz, (TaloliaHOTEHIB).

lIpompasni 6apsHuxku ons 6aeosHu. Po3unHH1 y BOJI,
3IaTHI IO XIMIYHOI B3aeMoO/ll 3 MeTaJaMUd — KOMIUIEKCO-
yTBOpeHHS ((papOyBaHHS BIAOYBA€THCS MO METAJIEBINA MPO-
TpaBi). 3aCTOCOBYIOThCA JJIsl APYKY MO OABOBHSIHUX 1 BIC-
KO3HUX TKAaHUHAX.
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Kucnomni 6apenuxu. Po3urHH1 y BOJI1; 1X BUITYCKaIOTh
HaWyacTillle y BUIJISAJI HATPIEBUX COJIEH apoOMaTUYHHUX
cyinb(pokuciaor. KucnotHi gaponuku noope ¢papOyroTh y
KHCJIOMY CepeJOBUINI OUIKOBI 1 IMOJiaMiJHI BOJIOKHA, IO
MICTSITh aMIHOTPYINH. 3a XIMIYHOIO OyJ0BOIO 1 3a CIIOCO-
O0amMu 3aCTOCYBaHHS KHUCJIOTHI OapBHUKM NOAUISIIOTH Ha
YOTUPHU TPYIH: KUCIOTHI 3BHYAiiHI OapBHUKH, KHUCIIOTHI
METAJIBMICHI OApBHUKHU, SIKUMU (PapOyIOTh 13 CHIIbHOKHUCIIO1
BaHHU (KOMIUIEKCHU ckjaay 1 : 1), KUCIOTHI METaJIBMICHI
OapBHUKH, SKUMH (PapOyrOTh 13 CiIaOOKUCIOT BaHHU
(YTBOPIOIOTh KOMIUIEKCH CKianay l:2), KHCJIOTHI aHTpa-
X1HOHOB1 OapBHUKH.

IIpompasni 6apenuxu ons wepcmi. Po3unHHI y BOJII,
(apOyroTh 1IEPCTh 3 KUCJIOI BAHHU MO XPOMOBI MPOTPaBi.

bapsnuxku ona naniswepcmi. € cymilil KHUCIOTHUX
npsiMUX OapBHUKIB 1 mMpu3HAYeH1 A1 PpapOyBaHHS 3MillIa-
HUX 1 HaMIBIIEPCTSIHUX TKAHUH, 110 CKJIAIal0ThCs 3 IIEPCTI,
BICKO3HOT'O MITAlEeJIbHOr0 BOJIOKHA 1 IIOJ1aMIJIHOTO BO-
JIOKHa.

Axmueni 6apsnuxu. Po34uHH1 y BOJ1, MalOTh BJIACTH-
BICTh YTBOPIOBATH 3 BOJOKHAMH MiI[HI XiMI4YH1 KOBaJICHTHI
3B’SI3KM. 3HAXOJISITh IIMPOKE 3aCTOCYBaHHS 11 (hapOyBaH-
HSI LIEJIFOJIO3HUX, IEPCTAHUX 1 MOJ1aMIAHUX MaTeplaiB.

lliemenmu ons Opyky i gapbysanns. Hepo3unHH1 y
BO/I1, 3aCTOCYBaHHS 1X JUIsl BI3€PYyHUYACTOrO 3a0apBJICHHS 1
(apOyBaHHS BOJOKHHUCTHX MaTeplaliB 3a JIOIMOMOI0IO
3’BSI3YIOUMX KOMIIOHEHTIB.

OchnogHi b6apsruxuy. Pa3unmHH1 y BOJ1, € COJIl OpraHiy-
HHUX OCHOB. Y BOJIi JIUCOIIIOIOTHh 3 YTBOPEHHSIM 3a0apBiie-
HUX KaTioHiB. OCHOBHiI OapBHUKH 3a0apBJIIOIOTH O1JIKOBI,
MOJTIAaKPUJIOHITPUIIBbHI Ta 1HIII BOJOKHA, YTBOPIOIOYH COJII 3
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iX KapOOKCWJIBHUMHU Tpynamu. Llenros03H1 BOJIOKHA 3a-
OApBIIOIOTHCS TUIBKU 1O TAHUHO-CYPbMSIHIN NpOTpaBi.

2. bapBHUKM s XiMIiYHMX BOJIOKOH. /[ucnepcui
bapenuxu. Hepo3unHHi a00 Majio pa3yrMHHI Y BOJI1, 3aCTOCO-
BYIOTbCS y BHUIJIAA1 TOHKOJAMUCHEpPCHOI cycnensii. dap-
OyIOTh BOJIOKHA 3 e(]ipiB Ieto03a (ameTaTHe 1 Tpualera-
THE BOJIOKHA) 1 CHHTETHYHI BOJIOKHA (KampoH, JiaBCaH, HIT-
POH 1 JIESK1 1HIII1).

Kamionuni 6apsnuxu. KatioHH1 BOJOpO3YMHHI OapBHHU-
KM — 1€ OCHOBHI OapBHUKH, SIKI BUITYCKAIOTHCS CIEL1aTIbHO
st gpapOyBaHHS MOJIAKPWIOHITPUILHOTO BOJIOKHA HIT-
POH.

bapenuxu ons gpapbysanns XimiuHUX B0JIOKOH 8 MACI.
[Ipuznaueni s papOyBaHHSA IITYYHUX 1 CHUHTETUYHUX
BOJIOKOH Y MPOIIEC] iX BUPOOHUIITBA.

3. bapBHUKM ISl HETEKCTUWIBHUX Tajly3ed MPOMMHC-
JoBocTi. Jlo 1i€i rpynu BXOAATh OApBHUKHU JJI IIKIPH,
1yOHO1 OBUMHH, XyTpa, OapBHUKH 15 (papOyBaHHS Xapyo-
BUX MPOJYKTIB, MITMEHTH 1 JIaku JJi ¢apOyBaHHs Ijiac-
TAYHUX Mac 1 TyMmu, s JiakodapOHoi 1 momirpadiuHoi
MPOMHUCIIOBOCTI, JUIsl 1EJIOJI03HO-MANEPOBOi MPOMUCIIO-
BOCTI1, ()OTOKIHOBUPOOHUIITBA, KOCMETUKH Ta iH.

XimiuHa kiacugikanisa OapBHUKIB

XimiuHa kiacudikaris, mo o0 €IHy€ 4YHUCICHHI 1
PI3HOMAHITHI CHUHTETHYHI OAapBHUKHA B OKpPEMI KJacH,
BPaXOBYIOUM CXOXICTb OyJOBH MOJEKYJ, METOJIU OTpH-
MaHHS 1 XIMIYHI BIacTUBOCTI. XiMiuHa Kiacudikarmis
OXOIUTIOE TIIbKM HaMOUIbII BaXKJIMBI KJIacu OapBHUKIB.
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3rigHo XIMI4HO1 Kjacudikailii, BCl OapBHUKM MO>KHA
PO3JILJIMTHA HA HACTYIIHI KJIacH.

Hirpo0apBHuku. Y Moliekyjax IUX OapBHHUKIB O
JAHIIOKKA CYNPSDKEHUX MOABIMHUX 3B’ SI3KIB MPUETHAHUN
MOJSAPU3YIOUNM  €JIeKTPOHOAKIICIITOPHUM  3aMICHUK —
HITPOTPYIIA;

Hirpo3ob6apBHuku. MICTATh NOJIAPUYIOUUN EJIEKT-
POHOAKIENTOPHUIN 3aMICHUK — HITPO30TPYIly, MPUETHAHY
710 JIQHIIIOTa CYTPSDKEHUX 3B’ A3KIB.

A300apBHMKH. Y MOJIEKYyJaxX IIUX OapBHUKIB JIAHIIIO-
AKOK CYMNpPSHKEHUX MOABIMHUX 3B’SI3KIB BKJIKOYAE OAHY a00
JEKUIbKa a30TpyIl. 3aJIeKHO BIJI 4YKCla a30rpyn OapBHUKU
IUISTh HA MOHO-, 0iC-, TPHUC- 1 OI1a300apBHUKH.

ApisIMeTaHOBI OAPBHUKHM — MOXIAHI JlapUIMETaHY 1
TpUApWIMETAHY. 3a CXOXKICTIO OyJAOBU CIOJU BIIHOCATH
KCAaHTCHOBI OapBHUKM — MOXIAHI KCAHTEHY 1 aKpHJIUHOBI
OapBHUKH — MOX1IH1 aKPUIUHY.

ApinaminoBi OapBHMKM — OapBHUKH, TOXIJHI
1HJIaMiHy, 1HA0(EHOIY, a TaKOXX OKCa3WMHOBi, TIA3WHOBI,
J11a3UHOBI 1 OJIIa3MHOB1 OAPBHUKHM.

CyabdypBMmicHi O0apBHHMKHM. Mojekyau OapBHHUKIB
MICTSITh LIUKIIW, 10 ckiany sikux BxoauTh Cynbdyp, a y
psaai BunajakiB 1 HitporeH.

Inauroinni 0apBHMKH. Y 1ieil Kiac 00’€aHaHI 1HIU-
ro, TIOIHAUTO, iX MOXiAHI 1 HECUMETPUUHI 1HAUTOiTH1 OapB-
HUKHU.

AHTpPaxXiHOHOBI O0ApBHMKH — TIOX1JHI AHTPAXIHOHY:
T'APOKCUAHTPAXIHOHOBI 1 aMIHOAHTPaX1HOHOBI.

Ky0oBi nosiinuk/1iudi 6apBHUKH — KOHJICHCOBaH1 apo-
MaTH4HI CIIOJYKH, [0 MICTATh HE MEHIIIE ABOX KapOOH1JIb-
HUX TpyI, arToMu KapOoHy SIKMX TEX HaJIe:)KaThb apoOMaTHU-
HUM SIJIpaM.
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dTanouianinoBi 0apBHMKHU. Mojekyau 1ux Oaps-
HUKIB MOOYJI0BaHi 3 YOTUPHOX 3AJIUIIKIB MIPOJTy, K1 pa3oM
13 3B’SI3yI0OUMMH 1X atromMmaMu HiTporeHny yTBOPIOIOTH IIICT-
HaJAIATUWICHHUH reTeponuki 3 aroMiB Kapoony i Hitpo-
I'€HY, 10 YePTYIOThCS.

IHosiMeTnHOBI OapBHUKHU. [loniMEeTHHOBI OapBHUKU
XapaKTEPU3YIOThCS HASBHICTIO JIAHIIOKKA CYIPSKEHUX
IMOABIMHUX 3B’S3KIB, 10 MAarOTh Ha AJUCTAIBHHUX KIHIIX
MOJIEKYJT €JICKTPOHOJIOHOPHI Ta €JIEKTPOHOAKIIENTOPHI 3a-
MICHUKH.

A30MeTHHOBI OapBHMKH. XapAKTEPU3YIOTHCS HASIB-
HICTIO JIQHLIOXKKAa CYNPSKEHUX IMOJBIMHMX 3B S3KiB, B
KU BXOJSITb a30METUHOBI TPYIIU.

2.7.1 CuHTe3 reJiiaHTuHy (METUIOPAHIKY)

HO3S_®‘NH2 + NaOH —»NaOﬁ*@*NHz

NaNO,, 2HCI N
NaO5S NHy ——» NaO3S‘®‘NEN Cr
-2H,0, 2NaClI
_ I

_ NaOH
> O3S N=—N N(CH3)2 e
“H,0
> Na 03s~®-N: N—@—N(CH3)2
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H+
Na* 'OngN: N‘@T\}T(Cm)z
\_/ OH"
2\
N+
_O3S—®‘I\I—§KAN N(CH3)2

VY ko161 Epneameiiepa B 10 M Boau po3unHsaoTh 0,8 T
HATpii TIAPOKCUAY, Al KOJOy 3 OfepKaHUM PO3YMHOM
BCTAaHOBJIIOIOTh HA HArpiBajJbHUN TpUJIAJ 1, HarpiBarouw,
TOJAI0Th 2 T CcyJb(aH1I0BO1 KUCIOTH. Ilicis po3unHeHHs
BCI€T KHUCJIOTH, KOJOY 3 OJEpKaHUM PO3YMHOM CYJib(aHi-
JIOBO1 KHCIIOTH, OXOJIOJIKYIOTh CyMIHIIIO Jia-cuib 10 0 °C
(yeaza! IlinTpumka Temnepatypu Ha piBHI 0 °C, 0co0IMBO
Ha MOJAJBIINX CTAIsX, YKpal BaXKJIMBa — HaBITh HE3HAUHE
30UTBIICHHST TEeMIEpaTypH IPUBOIUTH JI0 MPOXOKCHHS
HeOaKaHUX TMOOIYHUX IPOIECIB, 3HUKEHHS BHXOJY IIPO-
OYKTY peakiiii, WOro 4YMCTOTH 1 CHOTBOPEHHIO KOJILOPY
OapBHMKA). [ng 1mporo kosnOy (CKJISHKY) 13 pPO3YHMHOM
CylIb(paHIIOBOI KHCIOTH BCTAaHOBIIOIOTh HA MAarHiTHHH
nepeMilllyBad y CKJIsiHY (200 allfoMiHIEBY) OaHIO 3 OXOJIO/I-
KYIOYOI0 CYMIIIIIO (J11-C1JIb). Y OKpeMiid KoJiO1 TOTYIOTh,
a TIOTIM OXOJIOJKYIOTh po3uuH 0,8 r HaTpidl HiTpuTy B 10
MJI BoaH. J10 0XOJIOKEHOT0 PO3UYHHY CYJIb()aHLIOBOI KHC-
JOTH, OE3MEPEPBHO MEPEMIITYIOUH, J0JA0Th OXOJOJKE-
HUAW po34uH HaTpid HiTpUTy. CyMilml BUTPUMYIOTH 2—3
XBWIMHHU 1 MOTIM ii MIJIMBAIOTh, TIPU MEpEeMIlTyBaHHI, J0
10 mn 3a3ganerigb 0XoJomKeHOoi 7 %-i XJIOpUAHOI KHCIIO-
TU. Po34umnH 111a300€H30JCYNB(HOKUCIOTH B OXOJIOKEHOMY
ctani micasa 5-10 XBWIMH TepeMinTyBaHHsI 30€piraloTh B
0XOJIOJIPKEHOMY CTaHi JJIsl peaKiiii a30CImoIyYeHHSs.
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Humetunanunid (1,2 mit) po3unsstots B 10 mu 0,1 H
XJIOPUJIHOI KHUCJIOTH, PO3YMH OXOJOIKYIOTh, JJII YOTO
KOJIOY (CKJISIHKY) 13 pO3YMHOM BCTAHOBIIIOIOTH HAa MAarHiT-
HUW TIepeMillyBad y CKISIHY (aatoMiHieEBY) OaHIO 3 OXOJ0/-
KYIOUOI0 CyMIIIo (Iia-ciiap). Jlo 0X0IomIKeHOro po3un-
HY TIIPOXJIOPUAY IWMETHIAHUIIHY O Kparuisix J10JaloTh
OXOJIOJKEHHUM A1a30pO3YHH.

[Ticas 3akiHYeHHS AOJAaBaHHS J11a30pO3YMHY J0 OTPH-
MaHO1 PEaKIIHOI CyMIiIlll JOJWBAOTh IPOJOBXKYIOUH Mepe-
mimryBadHst 20 mi1 10 %-ro po3unHy TiAPOKCULY HATPIIO 1
CyMIII 3JIMIIAIOTh 0€3 MepeMillyBaHHs sl GOpMyBaHHS
ocany OapBHHMKA. HaTpieBy CuIb T'€IlaHTHHY, 110 BHALIM-
Jacs y BUTJISAI OPaH)KEBO-YEPBOHMX JIMCTOUKIB, (PIIbTPY-
I0Th Ha il broxHepa 1, npu HEOOXIAHOCTI, OYUIIAIOTH
NEPEKPUCTAIIZALIIEID 3 BOJIH.

Buxig 1,7 .

2.7.2 Cunre3 peHoudraseiny

H OH
:/ ; H+
H H
(@)
080

-H,0

H+
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Jlo cyxoro dapdopoBoro crakaHny BHOCITh 2 T (Taje-
BOro aHriapuay, 4 r ¢edony 1 1 MI  KOHIIEHTPOBAHOI
Cyib(}aTHOI KHUCIOTU. Y PEaKIiHy CyMIIl HOMIIIAITh
TEPMOMETP (11 KOHTPOJIIO TeMIEpPaTypy 1 MEPIOUUYHOTO
nepeMilnyBaHHs) 1 CyMilll HarpiBaroTh Ha Timiadii (ado
MaciaHii) O6ani 1,5-2 roauHu, yTpUMYIOUHM TEMIIEPATypy
peakuiitHoi cymiti 0imu3bko 125 °C. 1o 3aKiHYEHHIO Mpo-
1IECY, CYMIII MEePEHOCITh y KPYIJIOJAOHHY KOJOy 3 50 M
BOJIY, 30MPar0Th MPUJIAJL ISl IEPETOHKH 3 BOJASHUM I1apoOM
1 HAJUTUIIOK (PeHOJTy BiATaHs0Th. TBEpAUi 3aJIMIIIOK 1 BOY
OXOJIOJIKYIOTh, 00EPEKHO JICKAHTYIOTh BOJY, IPOMUBAIOTh
TBEPJIUN 3AJIUIIIOK XOJIOJHOI BOJIOIO, a TIOTIM PO3YHHSIOTh
Horo y MiHIMalIbHIN KIIbKOCT1I 5 %-ro HaTpiil TIAPOKCHUIY.
Po3zunn ¢eHondraneiny QiabTpyroTh BiJi HEPO3UYUHHOTO
3UIMIIKY 1 [IJIbOBUH MPOAYKT OCAIXKYIOTh OIITOBOKO KUCJIO-
TOIO TIJI KIHEIb JOJIaBIIM JIEKUJIbKAa Kpareyb XJOPUIHOI
KUCIO0TH. Yepe3 JekuibKa TroauH ocaja GdeHoadTaneiny
GUIBTPYIOTH 1 PU HEOOXIJTHOCTI OUYHUILYIOTh HUISIXOM PO3-
YUHEHHS B rapsgdyoMy CIHPTI Ta OCaJKEHHI MOro BOJOIO.
deHondTaneiH — KpUCTaJIldyHA PEYOBHHA O€3 KOJIbOPY,
HEpPO3UYMHHA Yy BOJI1, OOMEKEHO PO3UYUHHA B CIIUPTI.

Buxin denondraneiny omuspko 0,8 r. T, =261 °C.

®deHondranein — KUCIOTHO-OCHOBHMU 1HIUKATOP: Y
TY>KHOMY CEpeAOBHILI PO34rH (heHoN(TaNeTHy 3a0apBIIO-
€THCSI B YEPBOHUH KOJIP, a B KUCIIOMY — 3a0apBJICHHS 3HU-
kae. Ile moB’A3aHO 3 MEPEXO0JOM XIHOIJIHOI 3a0apBJIEHOI
(dopmu B n1aKTOIAHY — O€30apBHY.
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2.7.3 CuHTe3 XpOMOBOIO K0BTOI0 K

HO3S©‘NH2 + NaOH —»NaOﬁ‘@‘NHz
NaN02, HzSO4 n
NH, ——— > NaO3S—®‘NEN HSO,
-2H20, Nast4
— .t NaOH
0,8 N=N + OH —— 5
“H,0

COOH

COOH

VY kon61 Epnenmeiiepa B 10 mi1 Boiu po3unssitots 0,4 T
HATpIi TIAPOKCUAY, Jall KOJ0y 3 OJep’KaHUM PO3YMHOM
BCTAaHOBJIIOIOTh Ha HArpiBajbHUN TpUJIAJ] 1, HarpiBarouw,
noaarTh 1,9 r cynbdaniinoBoi kuciaotu guriapaty. Ilics
PO3YMHEHHS BCi€T KUCTIOTH, KOJIOY 3 OJIEpKaHUM PO3UYNHOM
Cylb(PaHUIOBOI KHUCIOTH BCTAHOBJIIOIOTH HAa MAarHiTHHUMI
nepemMilllyBay y CKISIHY (aaroMiHIEBY) OaHIO, 10/1al0Th IIpU
nepemimyBaHl ~2 M 50 %-Hoi cynb(aTHOI KUCIOTH 1
YTBOPEHY CYCIICH31I0 OXOJIOKYIOTh CYMIIIIIIO JI1JI-CUIb JI0
0 °C (ysaza! 1linTpumka Temneparypu Ha piBHi 0—2 °C Ha
CTaJisIX J11a30TyBaHHA 1 30€pEeKEHHS A1a30pO3UUHY 10
a30CIOJyYEHHS YKpall HeoOXigHa — HaBiTh HE3HA4YHE
30UIBIIICHHSI TEeMIEpaTypu NPUBOJIUTH JI0 MPOXOJKEHHS
HEOAKAHUX TOOIYHUX MPOLECIB, 3HUKEHHS BHXOIY IIpO-
OYKTY peakiiii, HOro 4YMCTOTH 1 CHOTBOPEHHIO KOJILOPY
OapBHHKA). Y OKpeMiii KOJI0l TOTyIOTh, a IOTIM OXOJIO/I-
KytoTb po3und 0,7 r HaTpid HITpUTY B 5 Ma Boau. [lo
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OXOJIOJKEHOI cycneH3li cylb(haHII0BOI KHUCIOTH, Oe3Ie-
PEPBHO MEPEMILTYIOUU, J0JIAI0Th OXOJIOJKEHUN PO3YMH
HaTpii HITPUTY (MOTPIOHO BECTH MOCTINHUI KOHTPOJb pH 1
NIATPUMYBaTH B pa3i HeoOxigHocTi pH > 7 Ta KOHTPOJIb
HOAKpOXMAIbHUM TAalepoM Ha HAJIWIIOK HITPUTHOI
KUCJIOTH). Po3unH n1a300eH30CynbHOKUCIOTH micis 5-10
XBWIWH TEPEMINIyBaHHS 30€piraloTb B OXOJOIKEHOMY
CTaH1 JIJIsl peakilii a30CIoaTyYEHHS.

VY ckisHI po34unHAIOTh 1,4 T camilMIoBOi KUCIOTH Y
7—10 mn po3uuny 1,5 r Hatpiil rigporeHkapOoHary, nojaa-
1I0Th 1,5 T HaTpil XJOpHUAY, MOTIM PO3YUH OXOJOIKYIOTh,
JUISL 4OTO KOJI0Y (CKJISTHKY) 13 pO3UMHOM BCTAHOBJIIOIOTH Ha
MarHiTHUM mepeMillyBad y CKISHY (aatoMiHieEBY) OaHIO 3
OXOJIOKYIOUOI0 CyMimto (JIia-cinb). o oxomomkeHoro
10 5—7 °C po34yrHYy CaJIIMJIOBOI KUCIOTH PU MOCTIHHOMY
IepeMIlIyBaHHI 10 Kparuisx J0Jal0Th paHIlle OTpUMAaHUN
OXOJIOJKEHHUI 11a30p034YMH, KOHTPOJIIOIOYH TEMIEpaTypy
(e Bume 15 °C) 1 miarpumyroun pH B mexax 9-11
(MOKHa KOpPEryBaTH PO3YMHOM HATPIM T1APOKCUIY ).

[Ticns 3aKiHYEHHS J10JaBaHHS 11a30pO3UYMHY pEaKIliii-
HY CyMIIII MepeMIlyroTh e 30 XBWINH, TOTIM i1 Harpisa-
10Th 10 5055 °C (Bech OapBHUK MOBUHEH MEPEHTH B PO3-
YHH), a Aaii 0XoaoKyrTh 10 0 °C 1 3anumaroTs 1js Ghop-
MyBaHHs ocady OapBHHKA (1HKOJIM OakaHO MoHW3UTH pH
70 3Ha4YeHHS B Mexkax 7—8). bapBHuk (ocaj BuUMajae B
JIpIOHOKPUCTAJIIYHOMY CTaHl) HEHTPU(PYTYyIOTh 1 CYIIATh
pu 55-60 °C.

bapBHHK BIIHOCUTBHCS 0 MPOTPABHUX (SIK MPOTPABY
BUKOPUCTOBYIOTh Kaii auxpomar — K,Cr,O5) 1 dapOye 13
KUCJIMX BaHH MIEPCTh Ta IIKIPY YTBOPIOIOYM HA MOBEPXHI
OUIKOBUX  BOJIOKOH  CBITJIOCTIMKMH  OapBHHK  TakKoi

dbopmynu:
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2.8 Cunre3 opraHiyHuX pO34YMHHHUKIB

2.8.1 CuHTE3 OLITOBOETUJIOBOI0 €CTEPY

H,SO
CH,COOH + CH,CH,0H < —CH, — COOCH,CH; + H,0

VY konOy Bropua, 3a0e3nedeHy KpariMHHOK JIIHKOIO 1
CIIOJIyYEHY 13 HU3X1JTHUM BOJISTHUM XOJIOJIMJIbHUKOM, ITOMI-
IIaI0Th 3 MJI €TUJIOBOTO CHUPTY 1 2,5 MJI KOHIIEHTPOBAHOIO
cynb(}aTHOT KUCJIOTH. BMICT HarpiBaroTh Ha MacisHiA OaH1
10 140°C (tepmomeTp y 0aHi) 1 IICHSA JOCSITHEHHS IIIE€]
TeMIepaTypu 3 KpaIlUIMHHOI JIHWKW [OYUHAIOTh IOBOJI
noaaBaTu cymim 20 M1 KpHKAHOI OIITOBO1 KUCIIOTH 1 20 M
ETUJIOBOTO CIUPTY 3 TAKOIO K IIBUJKICTIO, 3 SIKOK BiJra-
HSAE€THCA OLITOBOETUIIOBUI €CTEP, 1110 YTBOPIOETHCS.

[Ticns 3akiHYE€HHS BIATOHY €THJIAIeTaTy MOro mepeHo-
CATh y JIUIWJIbHY JIIMKY 1 MPOMHMBAIOTh HACMYECHUM PO3UH-
HOM HaTpiil KapOoOHATy Jig BUAAICHHS OITOBOI KHCIIOTH,
10 HEe mpopearyBajia (KOHTPOJIb 1HAUKATOPHUM TAIepoMm).
OpraHiuHuil map BiAOKPEMIIIOIOTH 1 MPOMUBAIOTh MOTO Ha-
CUYEHUM PO3YMHOM Kajblliil XJjopuay (MoTpiOHE I1HTEH-
CUBHE IMEpEMIlllyBaHHA) JJIsI BUAAJICHHS CHOUPTY, IO HE
nmpopearyBaB (3 MEPBUHHUMHU CIUPTAMU KaJbIld XJIOPHU/I
ytBoproe CaCl,2C,H;OH — kpucrtaniyHy MOJEKYJISPHY
CIIOJIYKY, HEPO3YMHHY B €TUJIAIIETAaTI, aJieé PO3YMHHY Y BO-
ni). Ilicnsa po3aiieHHs mapiB y JUIWIbHIA BOPOHIIl €CTEpO-
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BUM IIap BIJIOKPEMJIIOIOTh, CyIIaTh OE3BOJHUM KaJlblliid
XJOPUJIOM 1 TEperaHsoTh 3 KoJa0u Bropia Ha BOASHIM
OaH1, 30uparoun (pakiiito, sKa KUMUTh B Mmexax 75-79 °C.

Buxing 20 r (65 % Big Teopetudnoro). T = 77,15 °C,
p=0,9010, n=1,3724.

OuroBoeTusioBuil ecrtep (€TWIOBUM €CTep OLTOBOI
KUCJIOTH, €TujianeTrar) — 0e30apBHA piavHA 3 MPUEMHUM
3amaxoM. 3MIIIYEThCS 3 OaraTbmMa OpraHiYHUMU PO3YMHHU-
KaMH: €TUJIIOBUM CIIUPTOM, JIETHIOBUM e(ipoM, OCH30I0M,
xJ10podhopMOM, 00MEXKEHO po3unuHsIeThea y BoAl (ipu 20°C
yTBOpIO€ 8,5 %-1 pO34uH).

2.8.2 CuHTE3 OLITOBOOYTHIIOBOIO €CTEPY

H,SO
CH,COOH + C,H,0H <——— CH,COOC,,H, + H,0

Y KpyrioaoHHy Koj0y, 3’€JHaHy 3a JOMOMOIOK JBO-
pororo (Qopimroca 3 KpalNIMHHOK JIHKOI 1 3BOPOTHUM
XOJIOMUILHUKOM uepe3 «rnactky» Jina-Crapka (mis 30u-
paHHS BOJIM), MOMIIAIOTh 20 MJT KpUKaHOI OLTOBOI KHC-
70Td, 31 M H-OYTHJIOBOTO CIHUPTY Ta 2 MJI KOHIIEHTPO-
BaHOI Cynb(paTHOI KUCIOTH. BMICT HarpiBarTh 10 KUIIHHS
Ha mimanii 6ani. Boaa, mo BuaiIMIacs B mpoleci peaxiiii,
BIITAHSIETHCSL PAa30M 13 H-OyTHUJIOBUM CHOUPTOM Yy BUIJIAII
a3€0TPOIHOI cyMmilll 1 moTparisie nepexiaHuk [lina-Crap-
Ka. Y MIpy HaKOIUJICHHS PIAWHY 3 «IACTKW» 3JIMBAIOTh Y
HEBEJIIMKUA MIpHUN IWIIHIP, BEPXHIA CHOUPTOBUN IIap
yepe3 KparlMHHY JIIAKY HNOBEPTAOTh Yy PEakiiiHy KOJOy.
Peakirist BBaXXaeTbCd 3aKIHUYEHOIO, KOJHM BUIIJIHUTHCS BCS
KUIBKICTh BOJIM, pO3paxoBaHa IO PIBHSHHIO peakxiiii, abo
KOJIM 00’ €M BOJM y MEPEXIAHUKY MePECTaHE 3MIHIOBATHUCS.

292



OneprxaHuil ecTep MPOMHUBAIOTH Y JIWJIbHIA BOPOHII
CIOYaTKy BOJO0, MOTIM PO3YMHOM HATpPii riaporeHKkapOo-
HaTy J10 HEUTpaJbHOI Peakilli 3a yHIBEpCaJIbHUM IHAUKA-
TOPHUM ManepoM 1 3HOBY BOJIOK. BigokpeMuBIIH ecTep
B1J1 BOJIHOT'O IIapy, MO0 BUCYIIYIOTh 3HEBOJHEHUM Kallb-
A XJIOPUAOM 1 MEPEroHsTh 3 Kojiou Bropiia, 30uparouun
dpakiito, siKka KUluTh y Mexax 124-126 °C.

Buxing 27 r (70 % Big teopetudHoro). Ty = 124-
126 °C; p = 10,8820, n = 1,3941.

OuroBoOyTHIOBUM ecTep (H-OyTHUIOBUM €CTep OIITOBOI
KUCJIOTH, OyTuiaierar) — Oe30apBHa piauHa 3 ePipHUM
3aMaxoM, 3MIIIYEThCS 3 €TUJIOBUM CIIMPTOM 1 JI€TUIOBUM

edipoM, y BOAl PO3UYMHSIETHCS OOMEKEHO (PO3UYMHHICTD —
1 r B 100 mit ipu 25°C).

2.8.3 CuHTE3 0LITOBO0I30aMLJIOBOI0 €CTEpPYy

H,SO,
CH,COOH +CH,- CH - CH,CH,0H ———_
|
CH,
H,SO,
«<___2CH,;-COO-CH,CH, - CH-CH;+H,O0

.
Y  KpyTJIOJOHHY KOJOYy, CIHOPS/KEHY KpaIlJIduHHOKO
niikoro, «mnactkoro» Jlina-Ctapka Ta 3BOPOTHUM XOJIO-
JTUIBHUKOM, MOMINIAI0Th CyMill 15 M KpUKaHOI OLITOBOI
KUCJIOTH, 29 MJ i30aMiI0BOro cnupTy 1 1 mi cynabdaTHOi
KUCIOTH. [{f0 cyMimn KuIm’ ATSTh Ha MacisaHiA abo MmiraHii
0ani. IlocTtymoBo B «macTi» 30upaeThcsa BojAa. Peakiliio
BBA)KAIOTh 3aKIHUYEHOIO, KOJIHW BHIUIUTHCSA KUIBKICTH BOJIM,
pUOJIM3HO PIBHA PO3paxOBaHOMY 00’€My 3a PIBHSIHHIM
peaxiii.
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Oneprxanuit edip NEPeHOCATh y AUTAIBHY JIHKY, MPO-
MUBAIOTh BOJIOIO, 5 %-HUM pPO3YMHOM HATpiid KapOOHATy
70 HEUTpaJIbHOI peakilii 1 CylmaTh 3HEBOJHEHHUM KaJbIlii
xjopuioM. [ToTIM 1ITBOBHIT TPOAYKT MEPETOHSTH 13 KOJ-
ou, criopskeHoi aeduermaropoM. OcHOBHA (pakilis Biji-
ranseTbcs B mexax 138-142 °C.

Buxing 21 r (61,7 % Big teopetudHoro). Ty, = 142 °C,
p = 0,8720, n = 1,4053. OuroBoizoaMiIoBHil eCTEp
(i30amianerar, 130aMUIOBHM €CTep OLTOBOi KHCIOTH,
130MEHTUJIOBUN €CTEp OLTOBOi KHUCJIOTH, OITOBOI30MECH-
TUJIOBUHN ecTep) — Oe30apBHA pianHa 3 (PYKTOBUM 3ara-
XOM, 3MIIIYETHCS 3 €TUJIOBUM CIIUPTOM, JIETUIOBUM ei-
poM, XJIOpohOPMOM, BXKKO PO3UUHSIETHCS Y BOA1 (PO3UMH-
HicTh — 0,16 T B 100 mu).

2.8.4 Cunres izo0yTuaanerary

OCHOBHI peaxiiii:

C,H,OH+H,S0,2C,H,0SO;H + H,0

C,H,080,;H + CH;COONa > NaHSO, +CH,COOC,H,
[ToO1uHiI peakiiii:
C,H,0S0;H +C,H,OHC,H, —O-C,H, +H,SO,

t

VY kon0y Bropia nomimarots 20 T HaTpii anerary i 10-
JIAl0Th TYAW 3a3[ajieTib TPHUTOTOBICHY OXOJIOKCHY
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CYMIIII, IO CKJIAAA€eThCs 13 25 MIT 1300yTHUIIOBOTO CITUPTY 1
15 Mn koHleHTpOBaHOI cylbdaTHOoi kucioTu. CynbdaTHy
KHUCJIOTY JI0JIat0Th 10 crupty (1ia Tsroro!!!) odepexkHo mo
Kparisix, He JOMYCKAalOUM CUJIBHOTO po3irpiBaHHA. Ilicis
TOTO, SK CYMIII CHOUPTY 3 KHUCJIOTOK BHJIHUTA Yy KOJOY
Bropiia, ocTaHHIO CIOIYy4YaroTh 13 XoJoauiabHuKoM Jlibixa 1
KOJIOy HarpiBaroThb Ha acOecToBaHiil ciTHl mpoTaroMm 30
XBWJIWH, HE JIOMYCKAaI4YW MEPEroHKku piauHu. IloTim
BOTOHb 30UIBIIYIOTh 1 BiATaHSAIOTH 1300yTuianerar. IIpo-
1I€C BIATOHKU MPUIHUHSIOTH TOJ1, KOJU y MEPEriHHIN KoJ0i1
3TMIIATBCS HEBEIMKA KIJIBKICTh P1AWMHU.

Bigirnanuii 1300yTriianeraT OpoOMUBAIOTh Yy JAUIHIbHIN
BOpOHIIi 5 %-M po3unHOM coju (3 pa3u o 15 min), a moTiM
BOJI010 (2 pazu no 15 mut). BepxHiil ectepoBuii map BUIIU-
BalOTh Y HEBEJUKY KOJOYy, TyJM BHOCATH JEKUIbKa IIMa-
TOYKIB KaJIbLIi XJIOPUAY JJIs OCYIIEHHS 1300yTHJIAIeTaTy.
Uepes pAeskuid 4yac piiMHA CTA€ IPO30POI0  YHACIIIOK
3B’SI3yBaHHA BOJM Kayblld Xxjopuaom. [IpoaykT peakiii
3JIMIIAI0Th Ha 1-2 100M.

TexHiuHui 1300yTHIIAIETAT AKypaTHO JEKAHTYIOTh Yy
cyXy koJiOy Bropia Ta 30uparoTh npuiaaj sl JACTHIIALIII.
Pinuny meperaHstoTh, 30uparouu (dpakiio B Mexax 113-
118 °C.

Buxig 3aminauit (~20r). Ty =116-118 °C, p = 0,870.

OuToBo1300yTUIIOBUM ecTep (1300yTuiIaleTar, 1300y TH-
JOBBIM €CTep OLTOBOI KHUCIOTH) — Oe30apBHaA piauHaA 3
(GPYKTOBHUM 3aIiaxoM, 3MIIIYEThCA 3 €THUIOBUM CIIUPTOM,
aieTwiioBuM edipom, xsiopodopmom. Baxko po3uHHSAETH-
csi y Boal (po3uunHHicTh — 0,63 T B 100 mi).
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Homatok 1
POBOYA IMTPOI'PAMA CIIEHKYPCY

“OCHOBU CUHTE3Y OPI'AHIYHHUX
PEYOBUH I MATEPIAJIIB”

META TA 3ABJAHHS JUCLMILJITHUA

XiMIKaM OCBITHbO-KBaTi(hiKaI[IMHOTO PIBHA ,,0aKanaBp”
cnemianmzamii ,,Jlu3aiiH MarepiamiB 1 xiMiuHa 1HGOpMa-
TUKA” HEOOXIJIHI TIMOOKI 3HAHHSA B PI3HUX Taly3iX XiMii,
TOMY MIJATOTOBKA 3a III€I0 CHEHIaTi3alli€l0 BUMarae HajiaH-
HA iM PI3HOCTOPOHHIX TEOPETUYHUX 3HAHb, BHUXOBAHHS
NPaKTUYHUX HABHUKIB Ta BMIHHA MPOBEACHHS CKJIATHUX
XIMIUHUX ekcnepuMeHTiB. Kypc ,,OCHOBU CUHTE3y opra-
HIYHUX PEUYOBUH 1 MarepiaiiB”’ € BUOIPKOBHMM 1 BHUKIa-
JA€ThCSl IMICJAS BUBYEHHS OCHOBHHUX KypciB “OpraHiuHa
ximist”, ,,XiMisl BUCOKOMOJICKYJISIpHUX CIONYK™ Ta ,,bioop-
raHivyHa XiMis 3 MPOBEJACHHSIM BIJMOBIHOTO TIPAKTUKYMY.

[IpenMeToM TUCHUILIIIHU € NOTJINOJICHE BUBYEHHS CIIE-
HAQPIYHUX MTPUHAOMIB 1 KOMIUIEKCHOTO iX BHKOPHUCTAHHSI
OpU OJICpaHHI OPraHIYHUX PEUOBHUH PIZHUX KIAaciB, SKi
pealbHO BUKOPHUCTOBYIOTHCSI Y HAMPI3HOMAHITHIIINUX Cc]e-
pax JisIbHOCTI JIFOJICH.

Jlekuitnuii Kypc pospaxoBaHuid Ha 44 romuHu (4-i
Kypc, 8-ii cemecTp) BaxxinBuM eTanoM y BUBYEHHI JuC-
LIUIUTIHA € J1a00paTopHl 3aHATTSA (CHEUNPAKTUKYyM — 66
roauH, 4- Kypc, 8- ceMecTp) METOH SKHX € Kpalle
3aCBOEHHSI IPOTPaMHOTO Marepiaiay 3a TEMaMH, OJIepKaH-
HS HaBHKIB CKJIAJHUX XIMIYHUX CKCIIEpHMMEHTIB IIij] dYac
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IpPEIapaTUBHOTO CHHTE3Y OPraHIYHMX PEUOBHH Ta OACP-
»KaHHS IIUTbOBUX MaTepiaiB.

TEMATHUYHUM IIVIAH TA 3MICT IPOI'PAMHU
3A TEMAMHA

1. OPTAHI3AILISA POBOTH XIMIYHOI JIABOPA-
TOPII 3 OPTAHIYHOI'O CUHTE3Y (2 roausn)

[InanyBaHHS, MOIATOTOBKA 1 MPOBEACHHS XIMIYHUX
peakiiiii. JlabopaTopHi mpuiaau ¥ ycTaTrkyBaHHS. TexHiKa
Oe3reku B J1abopaTopii.

2. CTPATEI'Id 1IOBYJAOBHU BYIJIEHHEBOI'O
CKEJIETY OPTAHIYHUX MOJIEKYJI (16 rogun)

2.1 IMpuniunu yTtBOopeHHs 3B’s3ky Kap6on—KapO6oH.
CHUHTOHHU SIK (pparMEHTH MOJICKYJ] (paJuKajibHl Ta WOHHI).
CUHTETHUYHI €KBIBAJICHTH CHHTOHIB. EnexkTpodiibHiI 4Yac-
TUHKA (QIKUIIOIOYl pEareHTH, KapOOHIJIbHI CIOJYKH,
enexktpodiabHi Hitporen—KapOoHOBI peareHTH, ajKeHH,
KapOeHM) y peakiisax 3 Hykiaeopuiamu. HykneodinpHi yac-
TUHKA (peakTuBU ['puHBSpa Ta 1HII METAJIOPraHIyvHI
peareHTH, CTaOlI130BaHl KapOaHIOHW, aJKEHU, apeHU Ta
re€TapeHMn ). (4 roauHM)

2.2 CUHTETUYHI METOJAM TOOYAOBH KapOOHOBOIO
CKEJIETY MOJIEKYIJIL.

YT1BopenHs 3B’s3kiB KapOon — KapOoH B peakiisix 3
METaJIOPTaHIYHUMH CIIOTYKaMH — peakTHBaMH | puHbBspa,
TITIN-, IUHK-, KaJMIi Ta KyIpyMOPraHIYHUMH CIIOJyKaMU;
B PEAKLIAX 3 HyKJIeo(]iiaMu, yTBOPEHUMHU 3 AJIKIHIB—1.

YT1BopeHHs 3B’sa3kiB KapooH—KapOoH 3 BUKOpHCTaH-
HSIM CTaOLI130BaHMX KapOaHIOHIB (CTaO11130BaHUX OJHIEIO
abo nBoma /-M/ rpymnamu) — aJKIUTIOBaHHS, allWJIIOBAaHHS,
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KoHJecaIli, caMOKOHAeHcallli aJpbJEriaiB Ta KETOHIB,
peakiist Mixaens; cTabUTI30BaHMX CYCIIHIMM aTOMaMH
dochopy ado Cynpdypy ado asoma aromamu Cyiabypy;
aJIKEHIB, AQpEHIB Ta T€TEPOAPEHIB K HYKJICO(LIIB.

KitacuyHi MeTO M CUHTE3Yy aJIKaHiB, IMKJIOAJIKaHIB Ta
apeHIB — BIJIHOBJICHHSIM aJIbJIET1/1iB, KETOHIB, TI1IPOKCH-
MOX1JIHUX, TaJOr€H3aMIIEHUX, TPETUYHUX aMIHIB Ta YeT-
BEPTUYHMX COJIE aMOHIIO, AaJKEHIB, apeHiB, XIHOHIB,
TIOCOHUPTIB Ta Cynb(iaiB, COJIeHl Mia30HIIO, AJIKOTOJATIB,
BYIJICBOHIB; MEPETBOPEHHSIM METaJIOPraHIYHUX CIOJIYK —
iX TIIpOdi30M, KOHJCHCAIIEI 3 TajoreHaJKaHaMH, KOH-
JIEHCAIlIE€l0 32 YJIbMAaHOM; HYKJICO(DUILHUMU PEaKIisIMU 13
aJIKeHIB, aJKEHIB Ta KapOaHIOHIB, ayibJ0JIiB, apeHIB Ta
kKapOaHiOHIB; ankuIoBaHHsIM 3a Dpinenem-Kpadrcom i
CIIOPIIHEHUMHU PpEaKIisIMU; JETIIPYBaHHIM TiIpoapoMa-
TAYHUX BYTJIEBOJHIB; JEKApOOKCWIIOBAHHSIM  KHUCIOT,
aayKTIB 3 MQJICTHOBUM aHTIAPUAOM; BUKOPUCTAHHSIM BLIb-
HO-paJIMKaJIbHUX peakiiid — peakiieo ['omOepra-baxmana,
BUXOJSIYM 13 TIEPOKCUIHUX CHOJIYK, (POTOXIMIYHUMH TIEepe-
TBOPEHHSIMU apUINOAUIIB, OJIe(1HIB, KAPOOHOBUX KHUCIOT,
dboToa130M Jia3o0ankaHiB, peakiiero Kompoe.

IleperpynyBaHHs OpraHiyHMX MOJEKyd 31 30epe-
KEHHSIM KapOOHOBOTO CKEJIETYy, MEeperpynyBaHHs 3 MOO0Y-
JIOBOIO KapOOHOBOTO CKEJIETY, MEePErpyIyBaHHs 3 PO3IICH-
JIEHHSIM KapOOHOBOTO CKEJETy, MEPErpymnyBaHHs 3 nepedy-
JIOBOIO KapOOHOBOTO CKEJIETY. (2 roguHM)

3. OJEP KAHHA 1 IIEPETBOPEHHS ®YHKIIO-
HAJBHUX T'PYII (16 roaun)
KiacuuHi MeTou BBeICHHS (PYHKIIOHAJIBHUX TPYN —
Oe3rocepe/HeE XJOpYBaHHA 1 OpOMyBaHHsI apeHiB, KapOo-
HOBHUX KHUCJIOT, ajlbJIeT1/IiB Ta K€TOHIB, (DEHOIIB Ta aMiHIB;
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HoyBaHHS;, HITPYBaHHS (HITPATHOIO KHCJIOTOIO, CYMIIIIIITIO
HITPATHOI Ta CyJb(aTHOT KUCIOT, HITPATIB JIy)KHUX METa-
J1B Y MPUCYTHOCTI KOHLIEHTPOBAHOI CYJIb()ATHOI KUCIIOTH, 3
JOTIOMOTI0I0 1HIIMX HITPYKOUYHUX areHTIB — CyMIIIEeH HiTpa-
TIB 3 OIITOBOIO KHCJIOTOI Ta OIITOBHMM aHTIAPUJIOM, CyMi-
IaMy HITPATHOI KUCJIOTH 3 OLTOBUM aHT1JIPUJ0M a0 OIl-
TOBOIO KHCJIOTOIO, €CTEPaMM HITPATHOI KHUCJIOTH, HITPUT-
HOIO KHUCIO0TOI0 Ta aumepoM HiTporeH(V) okcuay (N,Oy);
HITPO3YyBaHHS, CyJIb(GyBaHHSI (ApOMATHUYHHUX CIIOJYK CYJIb-
(haTHOIO KHCJIOTOIO, XJIOPCYJIb(HOHOBOIO KHUCIOTOIO, CYJib-
byp(VI) okcuaom, oneymMoMm; cyibpyBaHHS MOXITHUX Ha(-
TalliHy — HaTOJIB Ta HaQTUIaAMIHIB Y BUPOOHUIITBI OapB-
HUKIB; CyJb(yBaHHS TE€TEPOLUKIIYHUX CIIOJYK; CyIb]y-
BaHHS HacuueHHMX anmidaTtuyHux cnoiayk cyiabdyp(VI) ok-
CUJIOM, CYJIb(PYpHIXJIOPUIOM, CYMIIIIIIO0 OKCUIA CYyIb]y-
py(IV) Ta xjiopy); ajJkiTyBaHHSA Ta allWJIIOBaHHA (peaxiiis
Opigens-Kpadra, peaknis ['arepmana-Koxa, neperpyiy-
BaHHs Dpica, aNKUTyBaHHS COUPTaAMU Y IPUCYTHOCTI CYJIb-
(baTHOI KUCIOTH); XJIOPMETUIIIOBAHHS; BBEJCHHS aJbJICT1I-
Hoi rpynu (peakuis Pelimana-Timana, peakiiis Buibcmaiie-
pa, OKUCHEHHSIM Ta 1H.); KapOOKCUJIIOBaHHS (PEHOJIIB; OJeP-
’KaHHS €TepIB Ta €CTEpIB; AJKUIFOBAHHS Ta AallMIFOBAaHHS
aM1HIB; O€3Mocepe/IHe BBEJICHHS aMIHOTPYIIH B MIPUJIUH 3a
peakiiero YiuibabiHa; I1aHALICTUIIFOBAHHS; peakilli KOH-
neHcaili (kporoHosa, Ilepkina, KuboBenarens, KuroBeHa-
rensi-/lednepa, Knsitzena, 0eH30iHOBA); 3aMIIIEHHS T1APOK-
CHUJIbHOI Ta aMIHOTPYIIM Ha rajioiy; A1a30TyBaHHS Ta JAEAKI
peakiiii JA1a30CMOJYK — 3aMileHHs, BiJHOBJIECHHS Ta a3o0-
CIIOJTyY€HHS; BI/ITHOBJICHHS — aMaJblraMOI0 HATPit0, HATPIEM
Ta cnupToM, ojoBoM Ta ctanyMm(Il) xmopumom, 3amizoM Ta
depym(Il) cynbdharom, HUHKOM, HATPIK Ta aMOHINA CyIb(Di-
TaMH, HaTp1d T1IPOreHCYIb(PITOM, MOJIOBOJIHEM, aMaibra-

299



MO0 ITMHKY (3a KiiemeHceHoM), Ta KaTalliTUYHE T1JpyBaH-
HS BOJHEM B MPHUCYTHOCTI KaTai3aTOpPiB: HIKEIIO, TJIaTH-
HU, Majajiio Ta 1H.; OKUCJICHHS nepManrasarom, xpom(YI)
OKCHJIOM, XPOMOBOIO CYMINIIIIO, HITPATHOK KHUCJIOTOIO,
TiOXJOpUTAaMHU, XJIOpaTaMmu, MEPOKcocyabdaramMu, Hai-
KUCJIOTaMH, crnoiaykamu 1mmomMOoym(IV) Tta 1H. 3MiHa
(YHKIIOHAIBHUX TPYI YHACIIJIOK peakiiii oOMiHY, 3aMi-
IIIEHHS, T1IPOJII3y Ta IPUETHAHHS.

4. OCOBJIUBI METOAU CUHTE3Y OPI'’AHIYHUX
CIHOJIYK (5 roguH)

4.1 Metoau BBEJICHHS 3aXUCHUX TPyl

3axuCHI TPYNH B OpraHIiYHOMY CHHTE31: 3aXHCT CITUPTIB,
J10J11B, KapOOHOBUX KHCJIOT, aMIHOTPYH, KapOOHUIbHUX
CIIOJIYK — 3aJa4l Ta CTPaTETIs. (2 roguHM)

4.2 EjieKTpoxiMisi OpraHIYHUX CHOJYK

EnexTpoximiuHi peakiiii — KaTOJIHE BiJTHOBJICHHS BYTJie-
BOJIHIB, aJIKIJI- Ta apWIrajoreHUAIB, HITPOCIIOIYK, OKCO-
CIOJIYK, KapOOHOBMX KHCIOT Ta iX IIOXIJIHMX; aHOJHE
OKMCHEHHSI aMiHiB, OKCO- Ta TIJPOKCUCIOJIYK; aHOJHE
3aMIIIEHHS 3 YTBOpPEHHSAM 3B’s3kiB  KapOoH—OxcureH,
Kap6ou—Cynsdyp, Kapoon—Hitporen, Kapoon—I amoren,
€JICKTPOJII3 TETEPOLMKIIYHUX CcoNyK. [TpakTuuHi nuTaH-
HS EJICKTPOJII3Y: MaTeplalii, PO3UYMHHUKHU, €JICKTPOIITH Ta
1H. (2 roguHM)

4.3 XiMIYHI peakliiii B aKyCTUYHHMX TOJIIX

EnepreTuka Ta KIHETHKA YJbTPAa3BYKOBUX XIMIYHHUX
peakiiil. 3ByKoXimisg BOJHUX po34uHIB. COHOJI3 pO3YMHIB
XJIOPOLTOBOI KHMCJOTH, CTEpeoi3oMepHu3allisi eTujaeH-1,2-
JTMKapOOHOBOI KHCIIOTH. (1 roguHa)
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5. XEMO- PEI'IO- TA CTEPEOCEJIEKTUBHI

PEAKIIII (1 roguna)
6. KPAYH-ETEPU B OP'AHIYHOMY CHUHTE3I
(1 roguHna)

7. CUHTE3 OPI'AHIYHUX BAPBHUKIB, JTIOMI-
HO®OPIB, AHAJIOI'IB IPUPOJHUX CIIOJYK
TA BIOJIOT'TYHO AKTUBHUX PEHOBUH

(1 roguna)

YCBOI'O: 44 ronnan
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JomaTok 2

JIABOPATOPHI POBOTHU CIIEHIIPAKTUKYMY
»OCHOBU CUHTE3Y OP'AHIYHUX PEYHOBHUH

TA MATEPIAJIIB”

1. XimiuHe 1abopaTopHE YCTAaTKyBaHHS, IIPUJIaIH, 3arajibHi
1 crieriajabHl TpUioMH poOOTH B 1a00paTOPIsX OPraHIuHO-
ro CuHTE3Y (3 roJvHM)

Nk

Cuntesn mominodopiB (10 roaun)

CunTe3un opraniynux 0apBHukiB (10 roaun)
Cuntesu apmaneBTUUHUX npenapatiB (12 roaux)
3axuCHI TPYNH B OpraHiuyHOMY CHUHTE31 (6 TO/IMH)
Cunrtes [IAB (6 roguH)

Metoau opraniyHoi ximii (9 roauH)

- TaJIOreHyBaHHS

- HITpyBaHHS

- cynb(yBaHHS

- OKMCHEHHS

- BIJTHOBJICHHSI

- KOHIeHcaIll

- T1JIPOJTI3 Ta 1HIIII.

. Cunre3 nomimepHux mMarepianiB (10 roguH)

YCBOI'O: 66 roqun
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JHomatok 3

Temu
rPYyNOBUX KOJOKBIyMiB (KOJEKTUBHOI'O
00roBOpPEeHHA 0CO0JIMBOCTEH BAPIaHTIB METOXIB
CHUHTE3y OPraHiYHUX PEeYOBHH; KOHTPOJIbHI
NMUTAHHSA TA iIHAMBIAYaJbHI 3aBJIaHHS)

1. Metoau opraniuHoi XiMii (rajJoreHyBaHHs, HITPyBaHHS,
CyJib()yBaHHS, aJKITyBaHHS, allUIOBaHHS, (DOPMITIOBAHHS,
OKHMCHEHHSI, BIJIHOBJICHHS, T1APOJIi3, 11a30TyBaHHS Ta J1a30-
CIIOJTyYEHHSI TOIIIO)

2. 3axucCHI TPyl B OPraHiYHOMY CHHTE31 (HEOOXIIHICTh
BUKOPUCTAHHSI 3aXUCHUX T'PYII, TUMOBI MIPUUOMHU 3aXUCTY
HaBaXXJIMBIMKX (YHKIIOHAIBHIX TPYI, PEarcHTH s 3a-
XHCTYy Ta TUMOBI METOAWKH BUKOHAHHS 3aXHUCTy (DYyHKIIIO-
HaJIbHIX TPYII).

3. Cunte3u (papManeBTUYHUX MpenapariB (aJIKaHU, ITUKIIO-
aJKaHW Ta TaJOTrCHIOXIAHI ajKaHIB, CIUPTH, ajbJeTiau,
KapOOHOBI KHMCJIOTH 1 OKCHUKHCJOTH >KHPHOIO 1 apoMaTH-
HOT'O PAJMIB; €TepHu Ta ecTepu aiidaruyHoro i apunamida-
TUYHOT'O PsIAIB; BYIVIEBOAW Ta AyOWJIbHI PEYOBUHU; (HEHO-
a1, (EHOJIOKUCIOTH Ta TMOXIJHI OEH3TIIpOoNy; a30THUCTI
IIPUTH, TTOX1JIHI BYT1JILHOI KMCJIOTH; TEPIICHOI M, (DEHONH 1
MOX1JIHI OCH3TIApOosa; apOMaTUYHI KUCIOTH Ta i1 MOXIJIHI;
apoMaTU4Hl aMiHU Ta 1X MOXIJIHI; apOMaTHU4YHI aMIHOKHC-
JOTH Ta aMIHOCIMPTH 1 1X MOXIiAHI; aMmiIIpOBaHl MOXIiAHI
CyJb(OKHUCIIOT; TMOXIJHI aMifiB CyJab(PaHUIOBOI KHUCIIOTH;
(hapManeBTUUHI Npenapatu 13 rpynu OApBHUKIB; €JIE€MEHT-
OpraHiuHi CIOJYKH; FETEPOIMKIIIUHI CIIOMYKH; aJIKaJIOiIH;
[JIIKO3U/IM; BITaMIHM 1 aHTHUBITAMIHU; aHTHOIOTHUYHI pEyO-
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BMHH — 1X JKepella Ta BUJUICHHS a00 CUHTE3, MOAU(IKaIIis
CTPYKTYpPH TOILIO).

4. CuHTEe3W OpraHiYHMX OApBHUKIB (TE€XHIYHA 1 XIMIYHA
kiacudikailii 0apBHUKIB, CUHTE3 Ta BUKOPUCTAHHS HITPO-
Ta HITPO300apBHUKIB, a300apBHUKIB, apPUJIMETAHOBUX,
apWIaMiHOBUX, CYJIb(DYpPBMICHUX, IHJIUTOITHUX, AHTpaxi-
HOHOBHX, ()TAJOI[IaHIHOBUX OApBHUKIB Ta ONTHYHO Bij0I1-
JTIOKOYKX PEYOBHH).

5. Cunte3u moMIHOPOPIB (apoOMaTUUYHUX BYTJIEBOJHIB,
CIOJIYK 13 apWICTUJICHOBUMH Ta apWIalleTUICHOBUMHU
YIPYIYBaHHSIMH, CHIOJIYK 13 €K30IUKIIYHOK C=N rpyrmoro,
II’SITU- Ta MIECTUYICHHUX TETEPOIUKIIYHUX CIIOJYK TOIIO;
BUKOPHCTaHHS OpraHiyHMUX JIIOMIHO(OPIB).

6. Cunte3 IIAP (aHIOHAaKTMBHUX, HEHOHOICHHUX, KaTiOH-
akTUBHUX Ta am(poTrepuux [1AP).

7. CuHTe3 MOJIMEPHUX MarepiaiiB (MojaiMepu3alis, MmoJi-
KOHJEHCAIlls, IMOJIIMEpaHaJIOTIuHl IEPETBOPEHHS; CHHTE3
nomionedinis, IIBX, ¢propomnactiB, nomiakpuiaris, [IBA,
I1BC, momiamiaiB, mosikapOoHaTiB, (heHOIIACcTIB, aMiHO-
MJ1ACTIB, MoJiie(ipiB, ENOKCUAHUX MOJIMEPIB, MOJIICTUIICH-
TepedTanaTy, NeHTaIacTy, edipiB LEI0JI03HU, MOJ1aMIJIiB,
dypaHOBUX, KPEMHIMOpPraHIYHUX IMOJIMEPIB, TIACTUI-
KaTopiB, CTA01II3aTOPIB IJIACTMAC Ta AHTUCTATUKIB TOILIO).
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Jlomatok 4

JlabopaTopHui KypHaJI

JlabopatopHuil KypHayu, SKUH OOOB’SI3KOBO BeEJE
KOKHUM CTYJEHT I11Jl 4aC BUKOHAHHS J1Ta0OPaTOPHUX pOOIT
(IoCHiaiB, CHHTE3y PEYOBHH TOIIO), — 1€ €IUHHUI 3BITHUI
JTOKYMEHT, SIKHM 3aCBIIY€ MPOXOKCHHS MMPAKTUKYMY.

3BIT PO BUKOHAHHS CHMHTE3IB (YMOBU CHUHTE3Y Ta
OTpUMaH1  PE3yJibTaTH) TMPOINOHYEThCS HABOJIUTH Y
poObodYOMy  KypHadi, BHUKOPHUCTOBYIOYM  HACTYIHUM
MOPSJOK 3aIUCY:

JlaboparTopHna podoora Ne .

Po3nouara 200 p.

Cunre3
(OTPHIMAHHST)....vvvvvreeeeeeeeeeeeeeeiennrrreeeeeeaeeeeesesssnnsrsssssseaeaaaeaaans

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

I. BuxigHi pe4OBUHU Ta PEAreHTH:

Haszea |Moneky-| Koncran- | Kon- Kinbkictp Hapnumox | ITpu
pPEYOBHHHM | JIApHA ™ IEHT- PEYOBUHU MIT-
Ta ii Maca |(cmpaBoy-| pauis KH
CTPYK- Hi JaHi) Po3spa- |PeansHO| B B
TypHA XYHOK
dbopmyia (Tan, T xamm) M(M[T|M|M| T | MO- | %
olm| |ol|xd JISIX
b b
b b
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II. Ximi3Mm mporecy:
1.OCHOBHI PEAKITT....cccervrrrreeeeeeiiiiieeeeeeeiireeeeeeeeeennes

IV. MeToauka CUHTE3Y (IPOTOHYETBCS) . vuvvvvreereeeeeeennnnn.
V. BukonadnHs po0oTu (BKa3yHTbCS OCOOJIMBOCTI

NpOTIKAHHS peakilii, BIACTYHn BiJ IUIAHYy 1 T. II.)

V1. PesynbraTu poboTH:

Ha3sga, Koncrantu Buxin ITpu
dbopmyna MIT-
Ka
(ctpyktyp- |Bcra-|3a mite-|r (M| % | % Bix % BI]I
Ha Ta HOB- | paTyp- TEeope- | HaBene-
eMITIIPUYHA), |JICHI B| HUMHU TAUYHOI'O | HOTO B
MOJIEKY- |po00- [HaHuMHU METOJINY.
JspHa Maca, | Ti BKa31BKax
30BHIIIHIN
BUTJIS
PEYOBUHU

PoOoTa 3akinyeHa
Butpaueno
TOJIUH
[Ipemnapar 31aH0
31a9y PEUYOBUH
[Tignmuc BuKIiIagaya

poboUMx  JHIB,

Bigmitka HJIIT npo
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