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HHEPEIMOBA

OpHe 3 BaXJIMBUX 3aBJaHb Cy4aCHO! aHATITHYHOI XiMil — HAAIMHUIA 1 TOUHUHN
aHaji3 OpraHiYHMX Ta HEOPTraHIYHMX PEUOBHH, YacTO OJM3bKUX 3a OYyJ0BOIO Ta
BJIACTHBOCTSAMU. be3 1IbOro HEMOXXJIHMBE MPOBENEHHS XIMIYHUX, (PI3UKO-XIMIYHHX,
O1OXIMIYHMX 1 MEOUYHHX JOCIIKeHb, HA IIHOMY 3HAYHOI MiIpOI0 0a3yroThCs
KpUMIHATICTUYHA EKCIEPTU3a, EKOJIOT1YHI METOJM aHali3y MOBKULISA, a TaKoX
ximMiuHa, HaTOBA, ra30Ba, XapyoBa, MEJMYHA Ta 0arato 1HIIKUX raxy3eil HapoJHOTO
rocrojapcTBa.

Xpomarorpadgiuyai METOAM IOCIIAI0Th OCOOJHMBE Miclie cepea e(HEKTHBHHUX
METO/IB AHAIITUYHOIO aHaji3y, OCKUIbKA HalOUIbII IIMPOKO BUKOPUCTOBYIOTHCS
3aBASKA CBOi YHIBEPCAJIBHOCTI — JIO3BOJIAIOTH TIPOBECTH aHAJI3 CKIJIQJIHUX
HEOpPraHIYHUX Ta OpPraHIYHUX PEYOBHUH, IO MEpPeOYyBalOTh Yy ra30BOMY, PIIKOMY 1
HaBITh TBEPJIOMY arperaTHOMY CTaHi.

Xpomatorpadgiydi METOAM aHATI3y IPYHTYIOThCS Ha PI3HOMAHITHUX (PI3UYHUX 1
XIMIYHUX TIpollecax, SIKi J1al0Th 3MOTY PO3B'SI3yBaTH CKJIaJHI aHAJTITHYHI 3ajadyi
PO3AUICHHS Ta HACTYIIHOTO BH3HAYEHHS MAajuX KOHIEHTpaIiid OJuM3bKUX 3a
XIMIYHUMU BJIACTUBOCTSIMU PEYOBHH.

binbmiicth METOAIB aHaN3y € METOJaMU BH3HAUEHHs, $KI OCHOBaHI Ha
MpOBEACHHI crienupiyHUX ab0 CEeNEeKTUBHUX XIMIYHUX PEAKI[Id YM Ha BU3HAYCHHI
crienu(p1YHUX BJIIACTUBOCTEN peuoBUH. L[i MeToau He 3aBXKAM JalOTh MOXKJIUBICTh
MIPOBECTH SKICHHUM Ta KITbKICHUI aHaMI3 CKJIaHUX cymimiei. Hanpukiman, 6eH3UHOBI
¢paxiii, ski BukumaroTh B Mekax 10 °C ckmamaroThCs 3 JECATKIB BYTIICBOIHIB
pI3HUX KJIACIiB Ta iX 130MEpiB 1 MaJio BIIPIZHSAIOTHCA 3a XIMIYHUMH BJIACTUBOCTSIMH.
Tomy B aHami31 CKIQAHUX CyMillIeld BUKITIOYHE 3HAYCHHS MAlOTh METOIH PO3ILIICHHS
a00 BUIJICHHS OKPEMHUX KOMITOHEHTIB.

Po3ninenHs 6araTOKOMIIOHEHTHUX CyMIIIedl MOXXHA 3I1MCHIOBATH PI3HUMHU
mpouecaMu XiMI4HOT TexHojorii. Po3mineHHs cywmimnl He BHUKIHMKAE OCOOIMBHUX

TPYJHOIIIB, SKIIO 1i KOMIIOHEHTH 3HAaXOASThCcs B pi3HHUX (a3zax. BoHO cyTTeBO



YCKJIQJHIOETHCS, SKIIO KOMIIOHEHTH CYyMIlIl yTBOPIOIOTH OAHY (a3dy. B upomy
BUIAJKy HEOOXIIHO 3MIHIOBaTH arperaTHUM CTaH OKpPEMUX KOMIIOHEHTIB
(HampwuKIam, MOMOTTHCS BHUIIQJAHHS iX B ocad), ad0 3aCTOCOBYBAaTH XIMIiUHI YHd
Gbi3uyHl METOAM PO3AiICHHSA. B OCHOBI OCTaHHIX JeXaTh KIHETHYHI sBHINA abo
($a30Bi piBHOBAry.

Taxi mIMPOKO BIIOMI METOAM PO3ITICHHS 0AraTOKOMIIOHEHTHHX CYyMIIIeH SK
JTUCTUJIALIIS, KPUCTaJi3allis, eKCTpakiis 1 aJcopOIlis OCHOBaHI Ha 3MiHI (a30BUX
piBHOBar. B 1ux mporiiecax MOJEKYJIM PEUYOBUH, SIKI YTBOPIOIOTh 0JTHO(A30BYy CyMil,
B IIEBHIM cUcTeMi 3 pi3HUX (a3 MepeXoIaTh Yepe3 IPAHUITI0 PO3TOILTY, IParHyyu 10
Takoi pIBHOBAru MiX IUMHU (dazamu, MPU SKIM B KOXKHINA 3 HUX BCTAHOBIIIOETCS
MOCTIiHA PIBHOB&)XHA KOHLIEHTpalid. SKIIO0 BIACTUBOCTI KOMIIOHEHTIB CYMIIII
1moAi0H1, TO TOCTAaTHE PO3AUICHHS JOCITA€ThCS TUIBKUA 0araTopa3oBUM MOBTOPEHHIM
€JIEMEHTAPHOTO aKTy PO3MOJILTY.

binbimr  MOBHOTO  PO3MOJITY MOXHa  JOCATTH, SKIIO Oararopa3oBe
BCTAHOBJICHHS (Pa30BUX PIBHOBATr MOEAHATH 3 JI€I0 KIHETUYHOTO (PaKkTopa, 30Kpema
SKIIO PO3AUICHHS CyMIIl MPOBOJUTU B CUCTEMaX, B sSKUX ojHa (a3a (pyxoma)
MepeMINy€eThCs BITHOCHO apyroi (Hepyxomoi). Pyxoma 1 Hepyxoma (daza Takoi
CUCTEMH TIOBMHHA BOJIOAITH BEJIMKOK TIOBEPXHEID JOTHKAHHS Ta BiTHOCHO
HEBEJIMKOIO TOBIIMHOIO B3a€EMOJIIOYOr0 IIApy dYepe3 HasBHICTh AUPy31HHUX
MIPOIIECIB, SIKI 3HIKYIOTh €PEKTUBHICTh PO3JILJICHHS.

[{i BUMOrM BHUKOHYIOTBCSI B XpomartorpadiuHomy wMetoai po3aijieHHS
CyMilli pe4oBMH, KU1 3HANUIIIOB IMUPOKE 3aCTOCYBAHHS B aHAJITUYHIN TIPAKTHUIIL].

MeTo0 1BOrO TMOCIOHMKA € O3HAMOMJIGHHA CTYAEHTIB 3 OKPEMHMHU
MOJIOKEHHSIMU TEOPii 1 MPAKTUKU XpoMaTorpadiyHOTro aHamizy, skl 0e3mocepeHbo
BUKOPUCTOBYIOTBCS JUII  PO3POOKM METONMK PO3AUICHHS, iAeHTHdIKaii Ta
KUIBKICHOTO BU3HAUEHHSA OJIM3BKUX 32 BJIACTMBOCTSIMH PEYOBHUH, (HOpMyBaHHS

YSIBJICHHSI IIPO KJIACHYHI Ta HAHOUIBII y)KMBaH1 Cy4acHI METOIU Xpomarorpadii.



1. ®I3UKO-XIMIYHI OCHOBH XPOMATOTI'PA®IYHOTO
MMPOLIECY

1.1. Cyts xpomaTtorpagiuyHoro MeToay

Xpomatorpadis moegHye B cobi sIK crmocoOW KOHIICHTPYBAaHHS 1 PO3AUICHHS,
Tak 1 cnocodu ineHTudikamii Ta KiJTbKICHOTO BU3HAUEHHS PI3HOMAHITHUX PEUOBHUH.
3aCHOBHMKOM METOJly CIpaBesIMBO BBaxaeThbcsi Muxaitnio Cemenosuu llBer —
pociiicbkuil OOTaHIK, SIKUH CBOro 4Yacy 3aiiMaBcs NPOOJIEMOIO PO3AUICHHS
POCIMHHOTO MIrMEHTY XJopodiny Ha ckianoBi yactunu. Has3By "xpomatorpadis”
TaKoX 3anponoHyBaB Muxaitno CemenoBuu L[Ber.

VY 1903 poui M.C. LlBer omyOiikyBaB B mpalsix BapmiaBcbkoro ToBapHCTBa
MIPUPOIOJOCITITHUKIB CTATTIO, B SAKIM ITOKa3aB MOMJIMBICTh PO3JIIJICHHS IITMEHTIB
3€JICHUX JHCTKIB 32 JOMNOMOIOI aJcopOeHTiB. BiH mpomyckaB uepe3 CKISHY
KOJIOHKY, 3alIOBHEHY JIPIOHO PO3MENICHUM KapOOHATOM KaJlbIlil0, PO3UYUH XJIOpODLTY
1 BUSIBUB, 1110 B MIpy IPOCYBaHHS PO3YMHY IO JOBXHHI KOJOHKH, IIAP PO3UYUHY
PO3IUISAETHCS Ha JACKUIbKA IIApiB 3 PI3HUM 3a0apBJieHHSAM (KOBTUM, 3€JICHUM,
4epBOHUM,...). Lleit meron lIBeT Ha3BaB xpomamoecpaghiero (Bil TPEUBKUX CIIB
"xpomaro" — "komip", "dapba" 1 "rpado" — "mucartH), X04 NPUYUHOIO PO3ILICHHS
Oyna pi3Ha copOLiifHa 31aTHICTb OKPEMUX MITMEHTIB BIIHOCHO KapOOHATy KaJbIIIO.
Takum nUIIXOM MOXKHA IPOBOJAUTH PO3ALUICHHS 1 0€30apBHUX CIOJIYK.

Po3nisieHHs KOMIOHEHTIB CyMIIll Ha XpoMaTorpadiuHiid KOJOHLI 3yMOBJIEHE iX
pI3HUM ympumyeanusm y HepyxoMmid ¢azi. Skmo gk Hepyxomy a3y B3sATH
noApiOHEHUN COPOCHT — PEUOBHHY, sIKA MOTJIMHAE KOMIIOHEHTH CYMIIlli, 1 HATOBHUTHU
HUM CKJISIHY YU METaliyHy TpyOKy, a mpocyBaHHSI pyxomoi a3y (piAMHU YU Ta3y)
3MIMCHIOBATH 33 PaXyHOK PI3HUIIl TUCKY Ha KIHIIX Ii€l TpyOKH, TO 1151 TpyOKa Oye
MIPEJCTABIIATH COO0I0 XpOMaAmocpaghiuny KOJOHKY.

Hepyxoma ¢haza — ue tBepauil aacopOEHT 13 PO3BHHEHOIO IMOBEPXHEIO a00
TUTIBKA PiIMHU, aJCOPOIiTHO 3aKpiljieHa Ha TBEPOMY HOCIT; pyxoma ¢haza — NMOTIK

raszy abo piIuHH, SIKUA MPOXOAUTH ((PIIBTPYETHCS) KPi3b IIAp COPOSHTY.



Dyuxyin Hepyxomoi ¢azu — copOyBaTH, YTPUMYBATH PEUYOBUHH, (HYHKYIA
pyxomoi ¢pazu — PO3UMHATH B COOl PEUOBHMHH 1 TepeMimnyBaTtu ix. HeomHakoBwmii
PO3MO/iT KOMIIOHEHTIB CyMimli MiXK (pa3aMu CTBOPIOE YMOBH, HEOOXITHI A iX
PO3AUICHHS Ta MOAAJIBIIOTO BUSHAYCHHS.

CymMmim 1asi po3miIeHHS pa3oM 3 IMOTOKOM pyxomoi (a3u  moTparuisie B
xpomatorpadiuny KoynoHKy. [Ipu KOHTaKTi 3 MOBEPXHEI0 HEPYXOMOi a3y KOKEH 13
KOMITOHEHTIB PO3MOAUIIETECA MK HEPYXOMOIO 1 pyXoMoIo (pazaMu B 3aJI€KHOCTI
BiJl CBOIX BJIACTUBOCTEH, HAIIPUKJIIA, 3MaTHOCTI 10 amcopOiii. Yepes HemepepBHICTH
MPOCYBaHHS pyXxoMoi (a3 JIMIle YacTHHA KOMIIOHEHTA BCTYIA€ Yy B3a€EMOJIIO 3
HEepyxoMoro (a3oro, 1HINA K YACTUHA PYXA€ThCS J1alll 1 BCTYIMA€E y B3aEMOJIIIO BXKE 3
IHIIOKO JIJISTHKOIO MOBEpPXHI Hepyxomoi (a3u. IlornnHeHi MOBEPXHEI HEPYyXOMOi
($ha3u KOMIIOHEHTH CyMIIIll He MPOCYBAaTUMYThCS Jaii 3 pyXxoMorio ¢a3or0 A0TH, TOKU
HE JeCOpOYyIOThCA. TOMY KOKHOMY 3 HUX JIUIS MPOXOIKCHHSI BCI€T TOBKUHHN KOJOHKH
HEOOX1THO OuIbIIe 4Yacy, HLK s MoJieKynl pyxomoi (azu. CepeaHsi MIBUAKICTH
MIPOCYBAaHHSI MOJIEKYJI PI3HUX KOMIIOHEHTIB CyMIilllli B3J0OBX KOJOHKH pi3HA, 1 A
PI3HULIA NIPU JOCTATHINA JOBXKHUHI KOJIOHKH MOKE MPUBECTHU JO MOBHOTO PO3IIJICHHS
CyMIIIIl Ha CKJIaJI0BI KOMITOHEHTH.

Omorce, PO3AINICHHST PEYOBHMH MPU MPOMUBAHHI KOJIOHKH PyXoMoOro ¢a3oro
B11I0yBa€ThCSl BHACIIJIOK HEOJTHAKOBOT IMIBUIKOCTI iX PyXy B3J0BXK IIapy TBEPIOTO
9y piaKoro copOeHty. HeomHakoBa MIBUAKICTh PyXy OKPEMHX PEYOBHH 3yMOBJICHA
pI3HUMHU BeJMUMHAMHU iXHIX KoedimieHTiB posnoauty. CrnenudiuHiCTh MOpoLecy
XpoMaTorpadiyHOTO PO3AUICHHS CyMIlI ToJjisrae B 0araTopa3oBOMy MOBTOPEHHI
aKTiB copOIIii 1 mecopOiii, po3YMHEHHS 1 BUAUICHHS KOMIIOHEHTIB pyxoMoi ¢dasu npu
il pyci B3JIOBXK HEPYXOMOI.

Y mopmamemioMy JUisl pO3IITIEHHS CYMIIIEH CTaldi BUKOPUCTOBYBATH TaKOXK
BIJIMIHHOCTI B 10HHOOMIHHMX BJIACTUBOCTSIX, B PO3YMHHOCTI OCaJiB, PI3HUIIIO B
MIrpamifHuX BIACTUBOCTSIX KOMIIOHCHTIB.

Cyts  xpomarorpadiguHoro  meTomy  MOkHa  cHOpMyJIOBaTH  Tak:

Xpomamoepagis — 11e METOJI PO3JIUICHHS Ta aHaII3y PIIKUX a00 ra3yBaTHUX CyMilIen



PEUYOBHUH, KM IPYHTYETHhCS Ha BIAMIHHOCTI PO3IOIiIY KOMIIOHEHTIB MDK JBOMA
(dhazamu, 110 HE 3MIIITYIOTHCS 1 PyXarOThCs OJIHA BITHOCHO OJTHOI.

Xpomarorpadiydi METOAM aHaII3y 3HAWIUIM yKE IIUPOKE 3aCTOCYBaHHS 3a
octanHi 50 pokiB. 3a po3poOKy Teopii 1 MpakTUKU XpomaTorpadii aHTHCHKUM
ximikaM Maprtiny 1 Cigmxy B 1952 pomi Oyna mpucBoena HoOemiBchka mpemist B
raiysi Ximii.

3a onomororo xpomaTorpadiyHOro METOTy MOKHA ITPOBECTH

— SIKICHHH 1 KITbKICHHM aHaJIi3 TOCIKYBAHOT pEUOBUHU;

— KOHIIEHTPYBAaHHS PEUOBHH 3 Ty’KE PO30aBICHUX PO3UNHIB;

— PpO3IUICHHS CKJIAJHUX CYMIIlIed OpraHiyHUX 1 HEOPraHIYHMX PEUYOBHH HA
OKpeMi KOMITOHEHTH; PO3AUICHHS 1 BHUJAUICHHS POCIMHHUX 1 TBAPUHHUX
MITMEHTIB, 130TOIIB, P1IKO3EMEJIbHUX €JIEMEHTIB Ta 1HIINX PEYOBUH;

— OYMIIEHHS PEUYOBHH BiJl JJOMIIIOK;

— BU3HAQYEHHS  MOJIEKYJSIPDHOI ~ CTPYKTYpU  JIEIKUX  CIOJYK  IIJISIXOM
BCTAHOBJICHHSI 3B’A3Ky MIXK 3JaTHICTIO 10 copOmii 1 OyaoBow JaHoi

PEUYOBHHU.

1.2. Knacudikaniss xpomarorpagivHux MeTOAiB aHAJII3Y

Icnye Oarato BapiaHTIB 3IIHCHEHHS XpomaTorpadgigyHoro aHamsy, sKi
KIAacU(IKYIOThCS 32 TAKUMUA OCHOBHUMU XapaKTEPUCTUKAMH

I. 3a arperaTHuM cTaHoM HepyxoMmoi Ta pyxoMmoi (a3: copOeHT (Hepyxoma
(daza) Mmoxe OyTH TBEPAOI PEYOBHMHOIO ab0 PIIUHOIO, 1110 cOpOOBaHA HA TBEPIOMY
HOCI1; pyxoma (paza Moxe OyTH p1IuHOI0 a00 Ta3oM; copOaTH MOXKYTh nepedyBaTu y

piakoMy, razyBaToMy ab0 mapomnoi0HOMY CTaHi:

pyxoma Hepyxoma (pasza Ha3Ba xpomartorpadii
¢aza
ras TBEpAa razoajcoporiiina
ras pizka (piinHa po3MnoijieHa razoabcopOiriiiHa,
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TOHKHUM ILIaPOM IO MOBEPXHi ra3opiIuHHO-

TBEPJIOT0 HOCIS) PO3IOIIbHA
pianHa TBEp/a piauHHa afcopOuiiina
piauHa piaka PIIMHHO-PO3MOA1IbHA

II. 3a amaparypuum odopmieHHIM a00 crmocod0oM TMPOBeIeHHS
xpoMmatorpadgiyHoro npomecy: KoJOHKOBa (B KOJOHII a00 Kamuisgpi) 1 IJIOIIMHHA
(Ha marepi abo B TOHKOMY IIIapi cOpOeHTY) XpomaTorpadisi.

1. Konoukoea — nanpukiaja, HEPYXoMoOIo (pa3oro y BUTIISI TPaHyJl JiaMEeTpOM
0,1-0,5 MM 3amoBHIOIOTH TPYOKY AlaMeTpoM 2-6 MM 1 JIOBKHHOIO JIEKIJIbKa METpPiB
(HabuBHa koisioHka). Skmo Hepyxoma aza — piaMHA, BOHA HAHOCHUTHCS Ha
MOBEPXHIO 1 B IOPH TPaHyJ IHEPTHOTO HOCIA. BapiaHTOM KOJIOHKOBOI Xpomartorpadii
€ Kaninapua, Konu pigka (a3za HAHOCUTHCS Ha BHYTPINIHIO CTIHKY Kamijspa
niametpoM 0,1-0,5 mm 1 goBxuHOoI0 10 100 1 O611BIIIE METPIB.

2. ITnowyunna — BUKOPUCTOBYETHCS TIPH PIJIKIM HEpyXoMiid (a3si:

@) monKowapoea — CkJsiHa ado aJOMIHIEBA MIACTUHA, TOKPUTA TOHKUM IIApOM
HOCIS, yTPUMY€E HEpYXOMY a3y — pO3UMHHUK;

0) nanepoea — Hepyxoma ¢aza — crieniaibHui XxpomaTtorpadpidyHuil namip (TUIY
(GUIBTPYBAILHOTO), TPOCOYECHUI BIAMOBIAHUMH PEAKTUBAMHU.

VY mnommHHIN XpoMarorpadii pyx pyxomoi piakoi (a3u 3M1iCHIOEThCS 3aBISIKH
KaMUISIPHUM CHUJIaM.

III. 3a npupoaorw cuia mixgazoBoi B3aeMoaii cCOpOeHTY Ta COpPOOBaHUX
pe4yoBHH (copdaTiB), 10 3yMOBIIOE PO3MOALT MOJEKYJ ado 10HIB MiX (hazamu,
xpomaTtorpadiro MOAUIIIOTh Ha IBA OCHOBHI BUIM — MOJICKYJIIPHY Ta 10HOOOMIHHY.

PO3pi3HSIOTE Taki Mmexanizmu po30ileHHs: aaCcoOpOIINHUNA, PO3NOATHHUMH,
10HOOOMIHHMI (IPYHTYETHCS Ha MPOTIKaHHI peakilii 00MiHy HOHIB MiX PyXOMOIO i
HepyxoMoro (aszamu), ocagoBuii (IPYHTYETbCS Ha YTBOPEHHI MaOPO3YMHHHX
CIIOJIYK KOMIIOHEHTIB pyXoMoi (a3u 3 pedoBHHAMH, SIKI BXOASITh JO CKIATy

HepyxoMoi (a3u), MirpamiiiHuii (TpyHTYEThCA Ha PI3HIN 3aTPUMIIl PEYOBHUH PYXOMOT
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¢da3u B mopax HEPYXOMOi a3y, KyJu BOHU NOTPAILISIOTH 32 PaXyHOK OpOYHIBCHKOTO
pyxy (mirpaiiii)), ancopOIifHO-KOMILICKCOYTBOPIOBAIbHUH. Y BCIX IUX BHUITaKaX,
HE3aJIeKHO BIJ MEXaHI3My pO3JUJICHHS, PEUYOBHMHA PO3MOIUISETHCS MIXK JIBOMA
(dazamu. PedyoBHHM 3 PI3HUMH BJIACTUBOCTAMH TO-PI3HOMY PO3MOAUISIOTHCS MIXK
PYXOMOIO 1 HEPYXOMOIO (pazamm.

3 ypaxyBaHHSIM arperatHoro crany a3, a Tako)XK TEXHIKM BUKOHAHHS aHAJI3y
10 MonekyisapHoi XpoMmaTorpadii HajaekaTh Taki OCHOBHI PI3HOBUJIM KOJIOHKOBOI Ta
KamuisipHOi Xpomatorpadii (y TyKKax 3a3HAYEHO arperaTHi CTaHW HEPYXOMoi i
pyxomoi ¢a3):

e piauHHA aacopOiiiiHa (TBepaa-pijika);

® PIIMHHO-PO3MOAIIBHA a00 eKCTpaKIliiiHa (piaKa-pijKa);

e adiHHa (TBEpAA-pIIKA);

® MOJIEKYJISIPHO-CUTOBA a00 reiab-xpomaTorpadis (piaka-pijika);

e TrazoajacopOiliitHa (TBepa-ra3yBara),

e Ta3opiauHHA (piaKa-Ta3zyBaTa);

e [UIONIMHHA (TUTaHAapHA) Ha manepi (piaKa-piaka);

e xpomarorpadist B TOHKOMY I1api copOeHTy (TBepaa-piaka ado piaka-piaka).

lonoobminny xpomarorpadiro TOAUISIOTP Ha TakKli OCHOBHI PI3HOBUIU
KOJIOHKOBOT, KalJISIPHOI Ta TJIaHapHOI XpomaTorpadii:

e 10HOOOMIHHA, 10HHA ((pa3u TBepaa-pijika abo piaKa-pijiKa);

e ocazoBa (TBepAa-piaKa);

® aJCOpOIIHHO-KOMIUIEKCOYTBOPIOBAJIbHA (TBEpAA-PIIKA).

VY nmesxkux BUMAIKaxX PO3AUICHHS PEUYOBUH MOXKE BiAOyBaTHUCS 3a JIEKUIbKOMA
OJTHOYACHO IIFOUYMMHU MEXaHI3MaMH.

V. 3a MeTOAMKOIO IPOBEICHHS AHAJII3Y:

1. IIpossna (enroenmna) xpomarorpadiss — B Oe3MepepBHHUM MOTIK PyXoMoi
a3y, sKa NpakTUIHO HE COPOYETHCS (€II0eHTa), BHOCUTHCS TOPIIis 00'€KTY aHAII3Y.
EntoeHT 3axorioe 4acTUHY KOMIIOHEHTIB OO'€KTy aHami3y, sika 3HaXOJUThCS B
pPIBHOBA31 MK HUM 1 HEpyXoMor0 (a3oro, 1 MPOCYyBa€ ixX B3JOBK HEPyXoMoi (azu 3
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PI3HUMH JII KOKHOTO KOMITOHEHTa HIBUAKOCTSMHU. 30HA PEUOBUHH, fiKa Kpalle
copOyeThCs, TOCTIMHO BIJCTA€ BIJl 30HH PEUOBMHHM 3 TIPIIOK COPOIIEI0, 1 TpH
JOCTaTHIN TOBXHMHI KOJOHKH CyMIII po3auisieTbesa. Ha BUX0/i 3 KOJOHKU 30MparoTh
KOMITOHCHTH B TOPSIKY 3POCTAaHHS iX 3JIaTHOCTI JO cOpOIii. 3MiHy KOHIIEHTpaIlii
pPEYOBUH, WIO0 PO3AUISIIOTHCS, IO BHUXOMY 3 KOJOHKA (IKCYIOTh Yy BHUIJISAI
OesmepepBHOi KpuBOi — xpomarorpamu (puc.l). 3BugaitHo 1o oci abcmmc
BIJIKJIa1al0Th 00’ €M Ta3y-Hocis V (emroeHTa), 10 MPOXOAUTh uyepe3 KOJOHKY, a Io
ocl OpaMHAT — 3MIHY KOHIIEHTparlii komnoHneHnTta C, mo xpomaTtorpadyeTbces, micis
BUXOJly MOT0 3 KOJIOHKU. Takuil cnociO po3auIeHHsS BUKOPUCTOBYIOTh IEPEBAKHO B
MOJICKYJIIpHIA PIAMHHINA Ta ra3oBiii Xxpomatorpadii MiJ Yac aHalizy OpraHIdYHUX
PEYOBHH, 1 BIH JO3BOJISE MPAKTHYHO MOBHICTIO PO3AUIATA CYMIII Ha CKJIAJOB1
KOMITIOHEHTU. BiH € HallOuIbIl yKMBAaHUM y BHCOKOE€(EKTHBHIN Xxpomarorpadii i
€IMHUM CIIOCOOOM KUTbKICHOTO aHaIIi3y.

> C

E

N s
E
> AME

v E

Puc. 1. Xpomatorpama B nposiBHiil xpomarorpadii: E — emtoent, B — peuoBuna
3 TIPIIOK 3JIaTHICTIO JIO aJacopOIlii, A — pedoBHMHA 3 KpaIlOKW 3JIaTHICTIO 10
azcopOrii.

2. @poumanvHa — Kpi3b KOJOHKY OE3MEePEPBHO MPOITYCKAIOTh 00'€KT aHATI3y,
AKUN caM € pyXxoMoio (a3oro, 1 BUMIPIOIOTH KOHIIEHTPALII0 KOXHOTO KOMIIOHEHTa
Ha BUXOJI 3 KOJOHKH. COpOEHT HACHYY€ThCS KOMIIOHEHTAMU CYMIIIl 3 Kpalioko
3IaTHICTIO A0 COpOIii, a KOMIIOHEHT 3 TIPIIOK 3JATHICTIO IO COpOILii pyXaeTbcs
nornepey 1HIIUX B3JIOBXK IIapy copOeHTa 1 MOKHUAAE KOJOHKY B YMCTOMY BUTJISIIIL.

OTxe, Kpi3b KOJIOHKY CIIOYATKy MPOXOAUTH PEUOBUHA, SIKa COPOY€EThCS HaWripiie, a
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MOTIM 1i CyMiIll 3 PEYOBHHOIO, IO cOpOyeThes kpare, 1 T.4. Lleit meTon g03BOISIE
BUJIUTUTU 3 CYMIIIl TUIBKA OJHY, HAMMEHII 3/IaTHY A0 COpOIlii peyoBUHY, TOMY IS
pO3AUIEHHS PEYOBMH BiH ManonpuaatHuil. [Ipore merox € edeKTHUBHUM IS
BUJIVICHHS YMCTOI PEYOBHMHU 13 TEXHIYHOTO NPOJIYKTA 3a YMOBH 1ii HaWMEHIIOL
3IATHOCTI 710 cOpOIlii a00 HAKOMUYEHHS OKPEMHUX PEUYOBUH 13 TyKe PO30aBIeHUX
pPO3UMHIB 3a JIOMOMOTOI0  CHEIlalbHUX COpOeHTiB. DpOHTAIbHUN  aHali3
3aCTOCOBYIOTh, 30KpeMa, JJig OYHUIICHHS BOAM HOHOOOMIHHMMHU aJicOpOCHTaMH Ta
OYHIIEHHS TTOBITPS aKTUBOBAHUM BYT1JUISIM B TIPOTUTA3aX.

3. Bumicuweanvna — B HepyxoMy (a3zy BHOCUTHCS Topilisi 00'ekTy aHamizy. Ls
MOPIIisl BUTUCKAETHCS Yepe3 Iap HEPyXoMoi (pa3u MOTOKOM PEeUOBUHU-BUTICHIOBAYA,
AKUU cOpOy€eThCS CUIIbHIIIE, HI)K KOMIIOHEHTH 00'ekTy aHamizy. Komnonentu cyminni
pyXaroThCs Mornepeay (ppoHTa BUTICHIOBAYa JO BUXOAY 3 KOJIOHKH 3 OJIHAKOBOIO
IIBUJIKICTIO, PO3IIUBILINCH HA 30HU, 110 JOTUKAIOTHCSA MK COOO0I0, Y BIAMOBITHOCTI
31 3IaTHICTIO 10 copOIlii. BUKOpUCTaHHS IIbOTO METOAY YCKIIAIHIOETHCS BAXKKICTIO
BUOOPY HEOOX1THOI KOHIIEHTpAIlll peYOBUHU-BUTICHIOBAaYa, B3aEMHOIO TU(DY3i€r0 Ha
MEXI 30H, sKa MEPEIIKO/KAE€ OTPUMAHHIO Ha BUXOJII 3 KOJOHKH JOCTATHHO YHCTHX
KOMIIOHEHTIB, 1 TpHUBANICTIO Tipoiiecy po3auieHHs. [lpu Bmamomy BuOOpI
BUTICHIOBaYa 3 KOJIOHKM MOKHA BUTICHUTH TUIbKU OJHY PEUOBHUHY, sIKa COPOYEThCS
Hairipme. Lleii MeTon BHKOPHUCTOBYETHCS B OCHOBHOMY TIpM BH3HAYEHHI
MIKPOJIOMIIIIOK.

V. 3anexHo Bl MeTH NMPOBeAeHHS XPOMATOrpaiuHOro IpoLecy po3pi3HAIOTh
ananimuuyny 1 npenapamugHy Xpomarorpadiro. Auanimuumy XpomaTorpadiro
BUKOPUCTOBYIOTh JIJI1 BH3HAYEHHS SAKICHOTO Ta KIJBKICHOTO CKJIaay 3pasKa.
3a3Buyail I OTO BiAOMPArOTh Majy KUIBKICTH 3paska (mo 10 mr). Yacro mms
OTpHMaHHS 1H(pOpMaIlii He € 000B'I3KOBUM TIOBHE PO3IIICHHS KOMIIOHCHTIB 3pa3Ka,
0 BU3HAYA€ThCs. MOYKHA BUKOPHCTOBYBATH Taki (POPMHU JETEKTYBaHHS, 3a SKHX
BiIOYBa€ThCS ~ PYWHYBaHHS  JIOCHIDKYBAaHWX  pedoBuH. llicns  posmimeHHs
KOMIIOHEHTHU CYMIIlll He MOTPiOHI, TOMY iX BUKHUIAIOTh a00 3HUIIYIOTh. BilmoBigHO

0 MaJduX KUJIbKOCTEM 3pa3ka B aHaIITUYHIM Xpomarorpadii BUKOPHCTOBYIOTH
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KOJIOHKM MaJIuX po3MipiB (Majoro aiamerpa). [lpenapamusna xpomamozpagis — 1e
MPOIIEC BULJICHHS PEYOBHH 13 CYMIIlll Y YUCTOMY BUIJISAI B J1aOOPATOPHUX YMOBaxX
a00 y BUPOOHWYHUX TPOIIECax 3 METOI0 iX MOJAJIBIIOTO BUKOpHUCTaHHS. [IpaIioroTs 3
BEJIMKOI0 KUIbKICTIO 3pa3ka (monan 10 mr, moxke Oytu Ouibiie 1 kr). OCKUIbKH
PEYOBHHH PO3AUISIIOTH IS TOMATBIIIOT0 BUKOPHUCTAHHS, HE MOYKHA 3aCTOCOBYBATH
JNECTPYKTHBHI CcrocoOu aeTrekTyBaHHSA. KomoHku OuTblni, HDK B aHATITHYHIN
xpomatorpadii.

V1. 3a edexkTUBHiCTIO XpoMaTOTpadiYHOTO PO3AUICHHS, PO3PI3HAIOTD KIACUYHY
Ta @ucokoepexmusHy (Mg TUCKOM) XxXpomamoepaghito. Y BHUIMAIKY KIACUYHOI
xpomartorpadii, To6to momidHoro g0 3amporoHoBaHoro M.C.lLIBetom BapiaHTa,
po0y BBOAATH Y KOJIOHKY BPYYHY, JalIi POIMyCKalOTh pyXoMy ¢a3zy, SKa MPOXOIUTh
Kpi3b COpOCHT TiJ JI€I0 CHJIM TSOKIHHS Ta KamiisgpHuX cui. Ha BHXO/l 3 KOJOHKHU
eJIroaT 30MparoTh OKPEMUMU MOPLISIMU IEBHOTO 00'eMyY 1 aHAJI3YIOTh Y TaK 3BaHOMY
peoxumi  Off-line  (bpakwiiiauii  Meton anamizy). Y pasi  BUCOKOS()EKTHBHOI
xpomarorpadii  KOJOHKY MaJIorO  BHYTPIIIHBOTO  JlaMETpy  3alOBHIOIOTH
JIpIOHOAMCTIEPCHUM COPOEHTOM IIUIBHO, TaK IO pyxoMma (a3a HEe MOXKE PyXaTHCh
B3JIOBXK KOJIOHKH 32 aTMOC(EpHOro THUCKY. ToMy MJis MPOTIKaHHS SIK MPOOH, TakK i
pyxomoi ¢azu noTpiOHO MPUKIACTH TUCK, TOOTO MIAKIIOUUTH Hacoc. OCKUIbKU Mij
THUCKOM pyxoma (aza MpOoCyBAETHCS JOCUTH IIBUIKO, TO TPOBOIUTH aHAJI3 Y PEKUMI
off-line HemomimpHO. Ha BHMXOJi 3 KOJIOHKM NPUEAHYIOTH JETEKTOpP, B SKOMY
Oe3nepepBHO BUMIPIOETHCA MEBHUW MapaMeTp €oary, 10 MPsIMO MPOMOPLIHHMIMA
KOHIIEHTpaIlii JAO0CHTiKyBaHOrO KommoHeHTa. lle Tak 3Banmii pexxum in-line. Ha
Cy4acCHOMY €Tari pO3BUTKY XpoMaTorpadiuHuX METOJIB KJIACHYHY XpoMartorpadiro
Oulbllle  BUKOPHUCTOBYIOTH 13  MpenapaTUBHOIO  MeTow. BucokoedekTuBHYy
XxpomaTorpadiro 3aCTOCOBYIOTh JUIsl SIKICHOTO 1 KUIBKICHOTO aHai3y.

Harimupire 3actocyBaHHS IS aHAIi3y OPraHIYHMX PEYOBHH JIicTajla Ta30Ba
xpomatorpadis  (ra3zoaacopOIliiiHa 1 Tra30piIMHHO-PO3IMOJIIbHA, KOJOHKOBA,

NpPOSIBHOTO THMy). 3a 1 J0MOMOrol0 BHKOHyeTbes Outs 50 %  Beix
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xpomatorpadiuaux aHam3iB. I[loHATTS Ta30Boi xpomartorpadii 00'eqHye Bei

BapiaHTH, B IKUX PyXOMoI0 ($a30l0 € ra3u abo peuOBHHU B TAPOBOMY CTaHI.

1.3. Xpomatorpama ta ii XapaKTepuCTUKHU

VY cydachiii xpomatorpadii xpomMarorpama — 1e rpadik 3ajJeKHOCTI BEIMIYNHU
aHAJIITUYHOTO CUTHATY (YM KOHILEHTpAllii peYOBHHI/PEYOBHH) Bijl Yacy MpPOBEACHHS
aHajiizy abo ob'emy pyxomoi daszu. Xpomarorpama MoO)Ke MICTUTH OJHY 1 OLIbIIe
KPUBHUX EIIIOIOBaHHS OKPEMHUX KOMIIOHEHTIB (3aJIeXKHO BiJl ckiaay cymimni). Kpusi
CJIOIOBAHHS 1€ HA3UBAIOTh Xpomamoepagiunumu nikamu. XpoMarorpama €
AHATIMUYHUM CUCHAIOM Y XpoMarorpadiuHUX eJIIOEHTHUX METOJax aHamli3y.
I"a30Bi xpoMarorpadgu Jar0Th MOXKIUBICTh (PIKCYBATU CUTHAJI HA BUXOJ1 3 KOJIOHKH
Ha PyXOMiil mamnepoBii cTpiyIl (Jiarpami).

Ha puc.2 300pakeHO KpHUBY €TIOIOBAaHHS OHOTO KOMIIOHEHTa. [Ipn BiACyTHOCTI
npoOu yepe3 KOJOHKY IPOXOJUTh TUIBKH Ta3-HOCIH 1 pEeecTpaTop HACTPOIOETHCS
TaKMM YHUHOM, IO TIEpO CAMOIIUCIIS BUIHUCYE MpsMY JiHII0 AB, mapanenbHy Kparo
niarpamu. g npsiMa Ha3UBaETHCS 6A306010 NIHIETO.

[Ticast BBeeHHs B €KUM MOMEHT Yacy A y KOJIOHKY 3a JIOIIOMOTOIO J103aTopa
MopIIii aHAII30BaHOi CyMilll, BOHA MPOXOAUThH Kpi3b MIap HepyxoMoi ¢asu. Akuio
KOMITIOHEHTH CYyMillll MarOTh Pi3H1 COpOLiMHI BIACTUBOCTI, BOHHM IPOCYBAIOTHCS
B3/IOBXK KOJIOHKHM 3 PI3HUMH HIBHUIAKOCTSIMHU 1 4epe3 JesKUil yac 3 KOJOHKU OymayTh
BUXOJMTH OIHApHI CyMilIl ra3y-HOCIS 3 PO3AUIEHUMH KOMIIOHEHTAMU CyMillll. 3MiHa
CKJIaJy Ta3y BUKJIMYE BIIXWJICHHS Tepa caMOMUCI Bifg 0a30Boi JiHIi, 1 BHUXIJI
KOMIIOHEHTIB Oy/ie 3a(iKCOBAHO Yy BUIJISIII XpoMaTorpadiuyHuX MmiKiB (pHc.2).

Cucmema xoopounam Jjisi XpOMaTorpaMu Taka: Mo oci abCiuc BIAKIAIAI0Th B
OCHOBHOMY 00’€M Tra3y-HOCIis, IO TMPOXOJIUTh Yepe3 KOJIOHKY, ab0o TpH MOCTIHHIN
HOro MIBUJKOCTI — Yac JOCHiAY, MPOMOPIIHHUN 00’eMy rasy; Mo oci OpJUHAT —
3MIHYy KOHIIEHTpaIlii KOMIIOHEHTa, IO XpoMaTorpadyeThCsi MO BHUXOAY HOro 3

KOJIOHKH.
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Puc.2. XpomaTtorpama Ta i XapaKkTEpUCTUKH.

OCHOBHI TMapaMeTpu XPOMATOTPAMU (eoyiliHi Xapakmepucmuku) — o06’em
VMPUMYBAHHA | YAC YMPUMYBAHHA, € SIKICHUMH XapaKTEPUCTUKaMU PEYOBHH, IO
XxpoMmaTtorpadyrThCs, 1 BUKOPUCTOBYIOThCA JUIA 1AcHTU(IKAIliI KOMIIOHEHTIB B
CKJIamHIM cywmimn. SkicHUM aHali3 OCHOBAaHMI Ha BUMIPIOBAHHI IUX BEJIMYMH,
CKUIBKM TapamMeTpH YTPUMYBaHHSA XpomaTrorpapiyHuX MIKIB HE 3aJiekaTh Bij
KOHIICHTpAIlii KOMIIOHCHTIB.

Tak sik KOJIOHKa Ma€ HE3alOBHEHHWHA aJCOPOCHTOM IMPOCTIP, TO I TOYHOTO
BU3HAYCHHS dYacy 1 o00’eMy yTpUMYBaHHS KOMIIOHEHTa CyMilllli HEOOX1THO
BpPaxoOBYBaTH 4ac 1 00’€M yTpUMYBaHHS rasy-Hocis. J{s mporo B mpoOy CreniaibHo
JIOJIA€ThCSl PEUOBHMHA, KA HE Ma€ 3JaTHOCTI copOyBaTucsi B Hepyxomy a3y —
1HEPTHUI KOMIIOHEHT, HAIIPUKJIA], KOJIM Ta30M-HOCIEM € a30T, TO J0JIal0Th reii.

1. Ilapamempu ympumyeanus inepmHo20 KOMNOHEHMA.

a) uac Ympumy8aHHs IHepmHO20 Komnowewma 1, — dYac, SKUW 1HEPTHUM
KOMITOHEHT MPOXOHUTH BiJL MOMEHTY BBEJICHHS MPOOH 10 BUXOAY. B 1iboMy BUMaAKy
PEUYOBHHA PYXA€ThCA 13 MIBUAKICTIO Ta3y-HOCIS, IPOXOJUTH 1 3aiiMae BUILHUI 00'eM
KOJIOHKH V() — 00'€éM KOJIOHKH, HE 3aIIOBHEHUH aJICOPOCHTOM

to = Vo/a) ) (11)
ne Vo — BIIbHUM 00'€M KOJIOHKH, CM3;

@ — 00'eMHa MBHAKICTH Ta3y-HOCIS, cM /C.
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Ha xpomaTorpami 1iii BenTu4unHI BiANIOBIIA€E B1API30K AA'.
0) 00'em ympumysanms inepmuozo komnonenma Vy:
Vo = tow. (12)
3a3Buuail BUIBHUI 00'€eM KOJIOHKM PO3pPaxoBYIOTh 3a Ii€l0 (HOpMYIIolo,
EKCIIEPUMEHTAJIbHO BHUMIpABIIM @ Ta 1o, BenmnmunHy @ BHUMIpIOIOTh MIHHUM
BHUMIPIOBAYEM IIBUAKOCTI, BCTAHOBJICHHMM Ha BHXOJAl Ta3y 3 KOJOHKH. Yac
yTpuMyBaHHs (ly) BUMIPIOIOTh CEKYHJIOMIPOM BiJi MOMEHTY BBEJCHHS IpoOH 10
BUXOJY MaKCHMyMa KOHIIEHTpAIlii IHEpTHOTO KOMIOHEHTa. Yac yTpumMyBaHHS
3py4YHO pO3paxOBYBaTH 3a BijcTaHHIO yTpumyBaHHS | B mm (AA'), BUMIpSHOIO Ha
JiarpaMi BiJi MOMEHTY BBEJCHHS MPOOU 10 MakCUMyMma IIiKa, 1 MIBUJKICTIO PyXy
cTpiuku camonucus U B mwm/c:
to = I/U. (1.3.)

2. [lapamempu ympumy8anHs KOMHOHEHMA CYMILI.

a) 4ac ympumyseauusi Komnornenma 1, — 4ac, KM MPOXOAUTH BiJi MOMEHTY
BBEJCHHS MPOOM 10 BUXOJY Ha Xpomarorpami MaKCUMyMy KOHIIEHTpaIlii
KOMITOHEHTa. B 11bOMy BHMNAAKy pEeYOBHMHA TOBHHHA TPOWTH HE TUIBKH BUTbHUN
00'eM KOJIOHKH, ajie 1 4acTuHy 00'eMy HepyxoMoi (a3u, B siKiii BOHA COpOYETHCS.
Ieit 06'eM mponopiiiitnuii 00'eMy HepyxoMoi (a3u 1 koeditieHTy ['eHpi KOMIIOHEHTa
Vo +V, - I
=

t

r

(1.4)

ne V, — 06'em copbenTa, oM,

I" — xoedimient ['eHpi KOMITOHEHTA.

Benuuuna t, 3aneXuTh BiJ] KOHCTPYKTUBHUX OCOOJMBOCTEN XpomaTorpadiyHoi
KOJIOHKHU. Jlysi BUKIIOYEHHS 1€l 3alieKHOCTI PO3PAaXOBYIOTh BHIIPABIICHUN YacC
YTPUMYBaHHS t; :

t;: tr—1. (15)
0) 00'em ympumysanns komnonenma \Vy — 00'eM razy-HOCIs, SIKUM MPOXOJUTH
4yepe3 KOJIOHKY BiJI MOMEHTY BBEICHHS MpPOOW JI0 BUXOJIYy Ha XpomaTorpami

MaKCUMYMY KOHLIEHTpaIii KOMIIOHEHTA!
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Vi=Vo+ V. [=tw. (1.6)

Benuunnaa 00'eMy yTpuMyBaHHS KOMITIOHEHTa V, 3aJ€KUTh Bil 3AaTHOCTI 10

copO1Iii peyoBHHHU, IO AHAMI3YETHCSA, 1 CIYXKHUTh ii XapakTepucTtukoro. OmHak y

BEIMYMHY V, CJiJl BBECTH IIONpPaBKy, a/ke V, 3aJIeKUTh BiJl BIILHOTO 00'eMy
KOJOHKU V), TOMY Bunpasienuii 00'em ympumyeaHs.

V=V, -Vo=V, I (1.7)

B) numomuil eunpaegieHuti oo'em ympumysanus V,,, — BUIPaBICHUN 00'eM

yTpuMyBaHHs, npuegeHuit 10 0 °C 1 BiAHECEHUH 0 OJWHUII Macu copOeHTa s

BUKIIIOUEHHS BIUIMBY Ha BEIUYHMHY BUNPABIEHO20 00'€My  YMPUMYBAHHS

r€OMETPUYHUX PO3MIPIB KOJIOHKHU:

_V, 27316 V,-I' 27316 I 27316
oomo T, m T, p T

, (1.8)

7e M — Maca copOeHTa,
0 — T'yCTUHA COpOEHTAa,
Ty — Temneparypa KOJIOHKH.

Voum., = I, 100TO KOediuieHT ['eHpi  XxapakTepu3ye BEIMYHUHY YTPUMaHHS
copbara omuHuiero 00’emy Hepyxomoi (azu. Tomy BenuuwHa V,,, — (i3uKo-
XiMiYHa KOHCTaHTa, SIKa 3aJIe)KUTh TUIBKU BiJ BJIACTUBOCTEW pPEUOBHMHHU, COpOEHTA 1
TEMIIEpaTypHy Ta HE 3aJI€KUTh BIJl KOHLIEHTpALll peYOBUHU 1 MAacu COpOEHTA.

Ha Buxo/11 3 KOJIOHKHM PO3MO/IIT KOHIIEHTPAIlli peUOBUHU 3MIHIOETHCS TUTBKH 3a
MacmTaboM, aje He 3a (GOpMOI0: MaKCUMallbHa KOHLIEHTpALis 3MEHIIY€eThCs B /' pa3 1
xpomaTtorpadiuHa 30Ha BHACIIJIOK ii JecopOIlli po3muproerbes B [ pas3. Poznoain
PEUYOBMHU Ha BHUXOJI 3 KOJIOHKH, @ BIANOBITHO, 1 XpoMarorpama MOXYyTb OyTH
OMKCaH1 PIBHSHHSM:

X2

C=C,, -e D (1.9)

e x — a0ciuyca, sKa BU3HAYA€E ITOJOKEHHS KOHIEeHTpamii C 1Mo BiJHOIISHHIO JI0

LIEHTPY 30HH,

Cmax— MaKkcUMallbHa KOHIICHTpAITis B 30Hi, siKa BianoBigae x=0,

19



t — yac BiJT MOMEHTY BBEJICHHS MMPOOH,

D — koeditieHT MOJIeKyIIpHOI Tudy3ii.

1.4. Po3mip xpomarorpadgiynoro mika

Jlig  KIIBKICHOTO XpoMaTorpaiuHoro aHamily Ba)JIMBO 3HAWTH IUIONLY
xpoMarorpadiuHuX TIKIB KOMIIOHEHTIB CyMIIll, Tak SK IUIOIMIA MiJA TKaMH
IporopiiiifHa Maci KOMIOHEHTa B CcyMilll (IIpM BUKOPHUCTAHHI KOHIIEHTPAIIHHOTO
JETEKTOpa, TUII IETEKTOPA Ty>KEe BAXKIMBUN).

JUIsi  KOHIEHTpAIITHOTO JETeKTOpa, SKUH PEECTpYE 3MIHY KOHIIEHTpaIlii
PEYOBMHM Ha BUXOJ1 3 KOJOHKH, CUTHAN JETeKTopa (BIAXWICHHS IOKa3HHUKA
camonucls BiJ piBHA 0a30BO1 JIIHII) NPONOPLIMHUI KOHLEHTpalii KOMIOHEHTAa B
CYMillli 3 Ta30M-HOCIEM:

1=¢C, (1.10)
7€ @ — KOe(PIIEHT MPOMOPLIMHOCTI, IKUI XapaKTepU3ye YyTIUBICTh JETEKTOPA,
C — KOHIIGHTpAIIisl.
dm dv

Ockinpku C=—,, a 00’eMHa MIBUAKICTh Ta3y-HOCIS 0= (V — o0’em

dv '’
CyMillli KOMIIOHEHTY 3 Ta30M-HOCIEM), TO I €JIEMEHTapHOTO 00'eMy, SKH
BHUXOJIMThH 3 KOJIOHKH, MOYKHA 3aITHCATH.
dm = C-dV= C-dt-w (1.11)
abo
I
dm=—-®-dt, (1.12)
%
7€ M — Maca KOMITIOHEHTA.

Maca KOMIIOHEHTa aHaTi30BaHOI CYMillli, SKMi BUXOJUTH 3 KOJIOHKH 3a vac 1, |

t; Ipu moCTIHHIIA 00’ €MHI1M HIBUAKOCTI @
1

m=|——dt=—|Idt (1.13)

{06 Bu3HAUMTH M, TpeOa 3HAUTH TUIOINLY MiKa.
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Tak six /=h-C; (C; _uyrauBicts camomnuciii, MB/cM, h — Bucora mika); t=I/U, dt=

dli/U (U — mBuAKICTh pyXy CTPIYKH CAMOIIUCII, MM/C)

t, C I,
ldt =— | hdl
t,[ U T[ (1.14)
l,

ne l; i I, — BincTani yrpuMyBaHHS, sIKi BiIIOBINAIOTH MMOYATKY 1 3aKiHYEHHIO BHXOTY
TiKa peYOBUHH,

S — muomia xpomarorpadiunoro mika (rwiom@a ¢irypu, oOMeXeHOI JIHIEI MKy 1
MIPOJIOBXKEHHSAM 0a30BO1 JIiHII, BU3HAYAEThCA SK JOOYTOK BHUCOTH ITlIKa Ha HOro
HIUPUHY, BUMIPSHY Ha MOJOBUHI BUCOTH).

_w-C,

=y S (1.16)

Takum yuHOM, MPU HE3MIHHUX BenuunHax o | U miowa xpomamoepagiunozo
niKa nponopyitina mMaci pevyosunu, BBEACHOI 3 Mpo0O0O0 B XxpoMmaTorpad, € KITbKICHOIO
XapaKTEPUCTUKOK XPOMATOTpaMU 1 BUKOPHCTOBYETHCS JUIsl KUIBKICHOTO aHaNI3y.
SIK110 mMponopIiifHOCTI M’k MacO0 PEYOBUHHU 1 TIIOIIOKO MKy HEMA€E, TO BU3HAYCHHS

KOHLIEHTpAIii 1O IJIOIII HEMpPaBUIIbHE.

KonTpoJsbHi 3antuTaHHA

1. XTO 1 KOJK 3aMpPONOHYBaB XpoMaTorpapiuHuil aHai3?

2. Y 9oMy MOJIsTae CyTh XpoMaTorpadiyHoro aHamizy?

3. B sxomy arperaTHOMy CTaHI MOXYThb mepe0yBaTh Hepyxoma il pyxoma
($a3u, a TaKoK KOMIIOHEHTH CYMIlIlIl, II[0 aHAJI3YETHCS?

4. 3a SKUMH NPUHIUATIAMHA KITacU(IKYyIOTh XpoMaTtorpadiuai MeTou?

5. ki pizHoBUIM XpoMaTorpadiuHOro aHali3y HajekaThb A0 MOJEKYJISIPHOT

xpomarorpadii?
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6. Sxi pizHOBMAM XpomaTorpadiuHoro aHangizy oO0'eqHye 10HOOOMiIHHA
xpomatorpadis?

7. Ha3BiTh OCHOBHI eTamy XpoMaTorpadivHOro aHai3y.

8. ki 3amauil BUPINIYIOTHCS 32 JIOTIOMOT'0F0 XpoMaTorpadiyHuX METOIiB?

9. TlosicHiTe  BIAMIHHICTD MK  AHANITUYHOO 1  TIPEMapaTUBHOIO
xpomarorpadiero.

10. V dyomy monsirae BIAMIHHICTh MIDXK KJIACMYHOIO 1 BHCOKOE()EKTHUBHOIO
xpomMarorpadiero?

11. Ha3BiTh OCHOBHI €JIOIIIHI XapaKTEePUCTUKH XPOMATOIPAPIYHOTO MIKY.

2. MOJIEKYJISAPHA XPOMATOI'PADISA

J1o MeTO/I1B PO3/IICHHS, SIKI IPYHTYIOTHCS Ha PO3MOALI MOJIEKYJT PEUYOBUH MIXK
pyXoMoOIW ¥ Hepyxomoro (azamu, HajexaTh YCi PI3HOBHAM ajcOpOIiiHOI Ta
pO3MOAUILHOI XpoMarorpadii, a Takox reiab-xpomarorpadis. Hespakarounm Ha
PI3HMI MEXaHi13M B3a€MO/I1i MOJIEKYJI PEUOBHH 13 COPOEHTOM Yy IIUX METOJaX, MPOIIEC
XpoMaTorpadiuHOTO PO3AUIEHHS MOXHA XapaKTepU3yBaTU OAHUMHU ¥ TUMH CAMHUMH

napameTpamH.

2.1. CopOuist Ta po3moaiji MoJieKyJ1 Mizk pazamu

2.1.1. Cuin MiKMOJIeKYJIsIpHOI B3aemojii. Po3/iiieHHs KOMITIOHEHTIB CyMilli
Ha XpoMatorpadiyHiil KOJOHII 3yMOBIIEHE 1X pi3HUM YMPUMYBAHHAM Y HEPYXOMIiH
¢azi. MoJieKyau yTpUMYIOTbCSI B pe3yJIbTaTI Jii MIKMOJIEKYJISIPHUX CUJI IPUTSTAHHS
abo Tak 3BaHUX cuil Ban-mep-Baanbca, siki MalOTh €IE€KTPOCTATUYHY MPHUPOIY Ta
BUHHUKAIOTh MIX cOpOeHTOM 1 copOatoM. PedoBuHy, ska morimHae (copOye)
KOMIIOHEHTH, HA3UBAIOTh copbOeHmoM, a siKa TOTJIMHAEThCA 3 ra3oBoi abo piaKoi
bazu — copoamom. CopOeHT y Xpomarorpadii BUKOPHUCTOBYETHCS SK HEpyxoma
¢baza.

Enepris B3aemoxii Mik MoJieKyJlaMH copOaTy Ta YacTHHKaAMU COpPOEHTY

CKJIQIa€ThCS 3 EHEprid OpleHTAUIMHUX, IHAYKUIAHUX 1 JUCHEepCIHHUX cuil. Y
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OaraThboX BHIIaJIKaX COpOIis 3yMOBJIEHA TaKOX CujIaMu crerudiuHoi B3aeMomdii —
BUHUKHEHHSIM BOJHEBOTO 200 TOHOPHO-AKIEIITOPHOIO 3B'S3KY.

Opienmayiiina B3a€EMOJiSi BUHUKAE MK TOJSIPHUMHU MOJIEKYJIaMH, SIKI MarOTh
CTIMM AUMOIBLHUNA MOMEHT. B3aemojisi IBOX TakuX JUIONIB 3yMOBIIIOE B3a€EMHE
npuTAraHHs MoJiekyn. Hampukman, y pasi aacopOiii HOJIspHUX MOJIEKYJT XJIOPUCTOTO
METHIIY Ha MOJSIPHOMY COPOEHTI — KpeMHE3eM1, BATOMUN BHECOK Y MIKMOJICKYJISIPHY
B3aEMOJIII0 POOJISITH OPIEHTAIIINHI CHUJIH.

Inoyxkyitina B3a€MO/IsI Ma€ MICIIE MIXK MOJIAPHOIO 1 HEMOJSPHOIO MOJIEKYyJIaMHu.
[Ipu ix 301MKEHHI B HEMOJIAPHIM MOJIEKYJl BHUHUKAE TaK 3BaHUM 1HIYKIIHHHIMA
JUTONIb 1 B pe3yJbTaTl BIIOYBAEThCS B3AEMOJISI MK I1HAYKIIHHUM 1 CTaluM
OUMOJSIMHM, 110 TPU3BOAUTH JO B3AEMHOTO E€JIEKTPOCTATHYHOTO TMPUTATAHHS
MoJiekys. Taka B3aeMojisi BiIOyBa€ThCs, HANPUKIAJ, MPU aacopOiii HEMmoISIPHUX
MOJIEKYJI aJIKaHIB Ha MOJISIPHOMY COPOEHTI — OKCHU/II aJIFOMIHIIO.

Jlucnepciiina B3aeMoJ1isi BUHUKA€E MK PI3HUMH MOJIEKYJIaMHU, HE3aJIEKHO BiJ iX
nosisipHocTi. OJTHaK O1IbII BaroMui BHECOK B €HEPTii0 MIKMOJICKYJIIPHOI B3a€MOJIT
CWJIM JUcriepcii poONsiTh y pa3l B3aEMHOTO MPUTATAHHS HEMOJSIPHUX MOJIEKYI.
JlucnepciitHa B3aeMOJisi 3yMOBJICHA MIrpalli€lo €JIeKTPOHHOI TYCTHHU B aTOMI
(MoJieKyJI1) BHACTIAOK O€3MepepBHOTO pyXy €JIeKTpOoHIB. ToMy HaBITh y HEMOJSPHUX
MOJIEKYJax, SKi 32 CBOECK OYZOBOIO € TAaKOX CHCTEMOIO 3apsKEHHX YaCTHHOK —
MPOTOHIB Ta EJICKTPOHIB, BUHUKAIOTh KOPOTKOYACHI MUTTEBI JHUMOIBHI MOMEHTH.
Enextpoctatuuna  B3aeMOJisl  TaKUX  JAUIOJIB CIPUYMHIOE  MIKaTOMHE
(MKMOJIEKYTISIpHE ) IPUTATAHHS, HATPUKIIAJ, Y pa3il aacopOIlii HEMOISIPHUX MOJIEKYIT
XJIOPY Ha HEMOJIIPHOMY BYTJIELIEBOMY aJICOPOEHTI.

Boonesuil 3B'130k BUHUKA€E TIPU B3a€MO/II1 €JIEKTPONO3UTUBHUX aTOMIB BOJIHIO,
HalpuKIag, TUX, 10 BXOASATh JI0 CKJIaay TIAPOKCWIBHOI  Tpynd, 3
CJIEKTPOHETaTUBHUMHU aTOMaMH, B OCHOBHOMY a30Ty, KHCHIO Ta (ropy. BogHeBwmii
3B'I30K y Mik(a3oBiii B3aemofli cOpOEHT-copOdaT MOKE YTBOPIOBATHUCH 30KpeMa
TOJ1, KOJIM COPOCHTOM € PEUOBHHA, HA TTOBEPXHI SKOI 3HAXOISITHCS XIMIUHO 3B's3aH1

TAPOKCUIIbHI TPYNH, a A0 CKJIaAy MOJEKYJd copOaTy BXOHSTh €JIEKTPOHOIOHOPHI

23



atomu. Hanpukiaza, MeTaHoJI, MPUIUH Ta 1HII €JIEKTPOHOAOHOPHI MOJIEKYJIH A00pe
copOyIOThCSl Ha TIIOBEPXHI TiJ[paTOBAHOIO0 KpEeMHE3eMy, SKHMH MICTHTh 3B's3aHi
T1IPOKCHIIbHI TPYTIH.

JlonopHo-anxyenmopruii (KOOpAUHALIMHUN) 3B'I30K BHHUKAE MIK aTOMaMH,
OJIMH 3 SIKHX Ma€ BUIbHY €JEKTPOHHY Mapy, HANpUKIad, aTOM KHCHIO B MOJIEKYII
BO/JM a00 aTOM a30Ty B MOJIEKYJIi alleTOHITPHITY, a IPYTHil — BUIbHI aTOMH1 opOiTaii,
Hanpukiaan, d-opOiTami  CHINiI0 B KpeMHe3eMi. BUHHKHEHHS  JOHOPHO-
aKLENTOPHOTO 3B'SI3KY 3YMOBJICHE IEpeadeio E€JEKTPOHHOI Mapu 13 3alOBHEHOI
opOiTani oIHOro aroma (JIOHOpa) Ha BaKaHTHY OpOITajdb IHIIOTO (aKuenTopa) 3
YTBOPEHHSAM CILUIBHOI 3B'A3yBasibHOI opOiTani. OcoOJMBO CHOPUSTIUBI YMOBHU ISt
BUHUKHCHHS JTOHOPHO-AKIENITOPHUX 3B'S3KIB CTBOPIOIOTHCSA MPH acopOIiii ioHiB d-
€JIEMEHTIB Ha aJIcCOpOEHTaX 3 IMMOOLII30BaHUMH 200 XIMIYHO 3aKpIIJICHUMHU Ha X
MMOBEPXHI OPTaHIYHUMH pearcHTaMH, 10 CKJIaAy SKUX BXOATH €JICKTPOHOIOHOPHI
aTOMH.

3rimHo Teopii JleHrmropa Ha TOBEpXHI aJCOpPOCHTA 3HAXOAUTHCS CHIIOBE
moyie, SKE 3JaTHEC NPUTITYBAaTH MOJIGKYJIM 1HIIOI PEYOBMHU 1 YTBOPIOBATH
MOHOMOJIEKYJISIPHHH 1Iap aJcOPOOBAHUX MOJIEKYJI. Y TPUMaHHS MMOBEPXHEBUX aTOMIB
Yl  MOJIEKYJ 3A1HCHIOETbCa abo  (PI3MYHMMHU  BaHAEPBAATILCOBUMH  CHJIAMH
MIDKMOJIEKYJIIPHOT B3a€MOZ1i a00 XIMIYHUMH — YTBOPEHHSIM MOBEPXHEBHUX CHOJYK.
Mix nmoBepxHEer afcopOeHTa 1 CepeIOBUILEM BCTAHOBIIOETHCS PyxXoma ajcopOiriiiHa
pIBHOBAra, sika BA3HA4Ya€ThCS PIBHICTIO MIBUKOCTEHN afcopOIlii 1 1ecopOIii MOJIeKyI.

2.1.2. Ancopouisi. A0copbyis — 11e TpoIec MOTJIMHAHHS MOJIEKYJI 13 Ta30BOTO
ab0 pIOKOTO CEepelOBUILNA HOBEPXHEIO (308HIUHBLOIO [ GHYMPIUWHBLOI) MEepooi
PevosUHU.

PeuoBuHy, Ha TIOBEpXHI SKOT BiIOYBAETHCS KOHIIEHTPYBAHHS 1HIIOT PEUOBUHU,
HA3UBAIOTh adcopOeHmom, a siKka BHIIy4aeTbcsl 3 Ta30oBoi abo pinkoi ¢azu i1
YTPUMYETHCS Ha TIOBEPXHI — adcopbamom.

AncopOrtis BiiOyBa€eThCS B PE3yNbTATI 11 MIKMOJIEKYJIAPHUX CUJT TIPUTATAHHS.

Bzaemonist 3a paxyHok cnaOkux cui Ban-mep-Baanbca Ta BogHEBOro 3B'si3Ky
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MIPU3BONUTH 110 Qizuunoi adcopobyii, sika He BIUIMBAE HA CTaH MOBEPXHI acIOpPOCHTY.
B pa3i ¢gizudnoi agcopOIlli peuoBUHH €IIOIOTHCA MPHUIATHOK pyXoMoro ¢aszorw 6e3
ix pyiHyBaHHA. SIKIo mij 4ac aacopOlii Ha MOBEPXHI YTBOPIOIOTHCA MOBEPXHEBI
XIMIYHI CIOJIYKH, SIK1 3@ BJACTUBOCTSIMHU BIAPI3HSIOTHCS BiJl aHAJOTTYHUX 00'€MHHUX
CIONyK, TO aJcopOIlil0 HA3WBaIOTh XiMiuHoto. ENIOIOBaHHA B I[bOMY pa3l MOXe
MPU3BECTH JI0 pyHHYBaHHS MTOYaTKOBUX CITOIYK.

Cnig 3a3HaudTH, IO B3aEMOJISI MK aJcOpOCHTOM Ta ajcopbaToM Mae
NEPEeBAKHO KOOMEpPAaTUBHUN XapakTep 1 HaWBaromimuid BHECOK PI3HUX CHII
ajcopOIIil B 3arajJibHUil MPOIEC PO3MOJALUTY PEUYOBHMH MK (a3zaMu 3aJeKHUTh BiJ
XIMIYHOT MPUPOJIA B3AEMOJIIFOUMX KOMITIOHEHTIB aJICOPOIIAHOT CUCTEMHU.

AJicopO11isi pe4OBUH IIPU JOCSITHEHH] CTaHy MIXK(]a30BOi pIBHOBAru 3ajexuTh
BIJI:

® TEMIIEpaTypH;

® XIMIYHOI MpUpPOAN (CHOPIAHEHOCTI JO COpPOEHTY) 1 KOHIEHTpalii ado
TUCKY Ta3y ajacopoary;

® XIMIYHOI IPUPOJIHU, CTPYKTYPH Ta ILJIOIII TOBEPXHI aJICOPOCHTY.

Sx mpaBuiio, ancopOIiss — MpOIEeC €K30TEPMIYHUN, TOMY 3 MiABUIICHHSIM
TEeMIIepaTypyu BEJMYMHA afacopOIlli 3MeHITyeThesa. Uum Oulblla mioma moBepXHi
aZIcOpOCHTY, a TaKOX KOHIICHTpaIlisl aacopOaTy, TUM OLbIa BeIMYMHA aacopOiii.
Otxe, 3MIHIOBAaTH 4Yac YTPUMYBAHHS PEUOBHUHU Y KOJIOHII MOKHA, 3MIHIOIOYH
TEeMIIepaTypy 1 MOPUCTICTh aJCOPOCHTY.

[IposiBIeHHST CHIOPITHEHOCTI O COPOEHTY OCOOJMBO MOMITHE MPHU aAcOpOITi
KUIBKOX PEYOBHUH, OCKIJIBKM MOKJIMBUM € BUTICHEHHSI OJIHUX COPOOBAaHUX PEYOBHH
IHIMMMU, $KI MalpTh OUIBIIY CIOPIAHEHICTh, XO0Ya, MOXJWUBO, W MEHIIY

KOHIICHTpAITi 0.

2.1.3. I3zorepma ancopOuii. [[ns1 amcopObeHTa TIEBHOI Macu KUIBKICTh
azicopOOBaHOI PEYOBHMHHU 3QJICKHUTh BiJl KOHIEHTpamii (YM MapIiialibHOTO THCKY)

pEYOBHHM, IO ancopOyeThcsi. UnM BWINA KOHIICHTpAIllS YW MapIliadlbHUN THCK

25



pPEYOBHMHU, THUM OuIblle T ancopOyeTbes. 3aJIEKHICTh KUTBKOCTI PEYOBUHH,
azicopboBaHoi 3 razyBaroi abo pinkoi ¢asu (C,), Bia ii koHueHntpaii B po3uuti (C) y
cmaui pieHosazu 3a CTaNOi TEMIEPAaTypu HA3UBAIOTh I30MEPMOI0  A0CopoOyii.
3aranpHe piBHSAHHSA, 10 omucye i3otepmy, Take: C,=f(C). OcHOBHI THUIH i30TepM

ajcopOrii HaBeJeHO Ha puc. 3.
G

C

Puc. 3. OcHoBHI TuUmu i30TepM ajcopOIii: 1— Bumykia, i3orepma Jlenrmiopa
(I —tum); 2 — i3orepma I'eHpi (mpsModtiHiliHA); 3 — yBIrHYTa, i30TepMa DpeiHTiXa;
4 — s-nioxibHa; 5 — H-tumn (xemocopOiiist)

B igeanpHOMY BumNanky (mpy ManuMx MapHiadbHUX TUCKaX 1 BIJICYTHOCTI
B3a€MO/IIi MK KOMIIOHEHTaMH CyMIIIll) 130Tepma ajacopOrlli Mae JiHiiHY GopMy i
omucyetbesi piBHsSHHSIM C,=DC, ne D — xoegiyienm posznoodiny pedoBuHu, 3a
JOTIOMOTOK0 IKOTO MO>KHa KUIBKICHO ONMHUCATH CTYHiHb PO3MOALTY PEYOBHUHU MIX
nBoma (pazamu y crani piBHOBaru. KoedilieHT po3moaily 3HaXOJATh Y CTATUYHUX
YMOBaX 1 00UHCITIOIOTH 32 POPMYIIOIO:

D=CJC (2.1)
ne C, — KUTBbKICTh PEYOBUHU Y TBEP/II HEpyXoMil (a3l y cTaHi piIBHOBAru, MOJIb/KT
(MMoub/T); C — KOHIIEHTpAIlisi PEYOBHHU y pyxomiii (a3l y craHi piBHOBArwy,
MOJIB/JI.

KoedirmienT po3noaity pedoBUHU MiX aBoMa ¢azamu, OJHA 3 SIKUX TBEpJa,
Ma€e PO3MIPHICTH JI/KI 200 MJI/T. BiH 3a5iexuTh BiJl XIMIYHOI IPUPOIU aicCOPOCHTY
Ta azicopOaTty 1 BiJl TeMIIepaTypH.

OnHiero 3 HAUTIOMIUPEHIIINUX TEOPiH, 0 MOSICHIOE a7COPOIII0 MOJIEKYJ razy
Ha IOBEPXHI TBEPAOro Tina, € meopia Jlenemwopa. BianoBigHO 10 HEl, KOXKHA

eJIeMEeHTapHa YaCTHHKA MMOBEPXHI aIcOpOEHTY (AaKTUBHUHN IEHTP) MOTJIMHAE TUTBKU
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OJTHY MOJIEKYITy aJicopOaTy, BHACIIIOK YOTO MOBEPXHS aICOPOCHTY 3aIIOBHIOETHCS
MOHOMOJIEKYJISIPHUM IapoM ajacopOaty. AacopOoBaHi MOJEKYJIH uYepe3 IesIKHid
nepioJ] yacy 3aJIMIIaloTh TOBEPXHIO, TOOTO AecopOyroThes. KinbKicTh MoNeKyI, sKi
afcopOyIoThcsl  (mecopOyIOThCSl) 3a OJMHMINIO Yacy, BIIHECEHY JO OJWHUII
MOBEPXHI, HA3WBAIOTh IMIBHJIKICTIO azcopOuii (mecopbmii). [IBuakicTte amcopOuii
3pocTa€ 31 30LIBIIIEHHSM KOHIICHTpAIlii azcopoary.

VY crani ancopOuiifHOi piBHOBArM MBUAKICTH ajacopOuii U,,. T0opiBHIOE

MIBUJKOCTI gecopOrtii U .

Uane =K1 C(1-0), Upee. = Ko,

K;C(1-0)= K,0, (2.2.)
ne K;, K, — KOHCTaHTH WIBHAKOCTI BIIMOBITHO ajcopOIii i mecopomii; C —
PIBHOBa)KHa KOHULEHTpalis agcopOary, Moib/i; 6 — yacTka 3allHATHX MOJIEKYJIaMHu
azcopOaTy EHTPIB afcopOIlii HAa TOBEPXHI aJICOPOEHTY.

Po3p'si3aBmmn  piBHsAHHSA (2.2) BigHOCHO 6, OTpUMaeMO pIBHSHHS 130TEpMHU

agcop6iii JIenrmropa:

g=-2x (2.3)

" 1+bC’

K . : :
ne b = K—1 — KOHCTaHTa, 1110 3aJIeXKUTh BIJl TEMIIEPATYpH 1 XapaKTEpU3y€e B3AEMOJIII0
2

aacopOary i agcopOeHTy, abo Tak 3BaHy OBEPXHEBY aKTUBHICTh aJICOPOCHTY.
[To3zHaunMoO MakcHMMaiabHE YHMCIO AKTUBHUX IIEHTPIB aCOPOCHTY, SKI MOXKYTh

OyTH 3alHATI MOJIEKyJaMu ajicopoary, depe3 a,. Tomi C,= a,0 i piBHgHHA (2.3)

NEPETBOPUTHCS HA PIBHSHHS BUITYKJIOT 130T€pMHU aACOpOIIii, Ky 300pakeHO Ha puc.

3 (kpuBa 1):

bC
1+bC’

Ca = Ay (24)

3a Manux pIBHOBOKHHMX KOHIIEHTpaIliii agcopbary BenmumHa C, mpomopiiiiiHa
koHneHnTparii C, mo BiAMOBITa€ PIBHSHHIO 130TepMu azacopOrii ['eHpi, sxa mae

JiHIMHUT XapakTep (puc. 3, KpuBa 2):

27



C,=T"-C, (2.5)
ne I'— koegiyiecnm Uenpi (xoegiyicnm po3nooiny).

Koedimienr T'enpi He 3amexuTh BiI KOHIIGHTpaIlii aacopbaTy 1 € CTajoro
BEIIMYMHOIO 3a CTajoi Temmeparypu. PedoBuHu, ski Kpaiie ancopOyroTbcs Ha
NEBHOMY a/ICOPOEHTI, MatOTh OLIbIII 3HaUEHHS KoedimieHTa ['enpi.

[Tpu 30imbIIEHH] CIIOPITHEHOCTI MaTepiany copOeHTa i1 pedoBuHH I 3pocTae, a
npu 30UIbIIEHHI TeMIlepaTypu — 3MeHIIyeTbea. OTxe, NpU PO3AUICHHI CyMIIIl
PEUOBHH NEPUIOI0 3 KOJIOHKM EIIIOIOBATUMETHCS PEYOBHHA, SIKA MA€ HAWNMEHILHMN
KOe(DIIIEHT PO3MOLTY, OCTAHHBOIO — PEYOBHHA, KA MA€ HAUOUIBIINI KOEQIIIEHT
PO3MOILITY.

Xoua piBHsAHHA JIeHrMiopa Oylno OTpUMaHE TEOPETUYHO, BOHO /A€ 3MOTY 3a
MaJnX KOHIEHTpAIIiH 3a JIHINHOI0 3aJIeKHICTIO (2.5) 3HalTH KOe(IliEHT PO3MOILTY,
a 3a BHUCOKHX, KOJHM CIOCTEPIraeThCs HACHYCHHS MOHOILIAPY, — MAKCUMATIbHY
EMHICMb a0copbenma a,.

VY neskux BuUmMagKax 130TepMH ancopOIlii MarwTh iHITY (GopMy — YBITHYTY
(i3otepma Dpeitamnixa) abo S-momiony (pumc. 3, kpuBi 3, 4), IO 3yMOBIICHO
YTBOPEHHSIM Ha TTOBEPXHI aJICOPOCHTY MOJIIMOJIEKYJISIPHOTO mapy ajacopoary. OmgHak
3a MaJMX KOHLEHTpAILill peYOBUH, Kl COPOYIOThCS, 1S 130TepMa afcopOIii Oau3bKa
0 JIHIAHOI 3alieXHOCTI ¥ copOuliifHa 30aTHICTh pI3HUX PEYOBUH aJIeKBaTHA
BenuunHi koedimienta ['enpi. [3orepmu H-tuny (puc. 3, kpuBa 5) XapaktepHi s
xemMocopOIii. Y 1poMy pa3l Ha MOBEPXHI aJCOPOEHTY YTBOPIOETHCS HOBA XIMIYHA
CIIOJIyKa, HAMPUKIIAJ, IpU cOpOIIii 10HIB MeTaliB Ha ajcopOeHTax, Moau(iKOBaHUX
OpTraHiYHUMHU KOMILIEKCOYTBOPIOBAIbHUMH PEareHTaMu.

[Ipu BpaxyBaHHI B3a€MOAIl MIDXK MOJIEKYJaMU CYMIIIl CIOCTEPITaEThCS
BIJIXWUJICHHS BiJl JIIHIHOCTI SIK HeraTuBHe (KpuBa 2), Tak i MO3UTHUBHE (KpHUBa 3).

®dopma 130TepM aacopOllii, iX B3a€MHE PO3MIIICHHS Ja€ ySIBY IMPO XapakTep
pO3MOMUTYy PEYOBMH B KOJIOHIII 1 JI03BOJISIE BHOpaTH YMOBH aJCOPOIitHOTO
xpoMarorpadiuHoro po3aiuieHHs cywimi. Ha sgBumii  agcopOIii rpyHTyeThCs

IPOMHUCIIOBUHM TIPOLIEC aJICOPOIIHHOTO PO3AIEHHS PEYOBHH.
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2.1.4. Abcopouisi. Abcopbyis (po3nodin) — 1ie MpoIec MOTIMHAHHSA PSUOBUHU 3
piakoi abo ra3oBoi gasu yciM 06 'emom meepoozo mina abo piounoro. PedoBuHy, siKka
norsmHae (abcopOye) KOMIIOHEHTH, HA3UBAIOTh aOCOpOEeHmMOM, a KA TIOTITMHAETHCS 3
ra3zoBoi a0o piakoi dha3u — abcopoamom.

[Tpu xoHTaKTI piAKoi Pa3u, sika MICTUTh PO3YMHEHY PEUOBHHY, 3 1HIIOIO PiAKOIO
¢dazoro, Mo HE 3MINIYETHCS 3 TEPIIOI0 1 B SAKIH €] peYOBUHU HEMAE, BiOYBAE€THCS
nepexiy pedoBUHU 3 ofHIEl (a3 B iHITy. IIpormec po3moginy TpuUBae NOTH, JOKU
BiJTHOIIICHHS KOHIICHTpAIlli PEUOBHHU B 000X (pa3ax HE JOCATHE CTAJOI BEIMYWHH,
gKa 3aJEKUTh Bl XiMIYHOI mpupoau 000X ¢a3 (pO3YMHHUKIB) Ta MPUPOIU
PEYOBHHH, IO PO3MOAUIIETbCS MK HHUMH. BIiANOBIAHO 10 3aKOHY po3nodiny
Hepncma, 3a cmanoi memnepamypu y cmani pieHo8acu 8i0HOUEHHS KOHYEHMPAayill

pedosuHu y piokux ¢hasax, sAKi He 3MIULIomsbcs Mide co0010, € 8eIUYUHOI0 CMATION.

(2.6)

ne C; 1 C, — KoHIIeHTpallisl peuoBUHU y (azax, Moib/1; D — koegiyienm posznoodiny

(6e3po3MipHa BEIMYHMHA).

Puc. 4. Po3nonis po3unHEHOT PEUOBMHU MIXK JBOMA PiIMHAMH, K1 HE 3MIIITYIOTHCA.

KoedimieHT posmomily HE 3aleKUTh Bl KOHIICHTpAIli PEYOBUHH, sKa
pPO3MOINSAETHCS MK JBOMa piakuMu (¢da3zaMud, 3a YMOBH OJHAKOBOTO ii
MOJICKYJIIPHOTO CTaHy B 000X (a3ax. He 3anexuTh BIH TakoX Bi 00'emiB
KOHTaKTyIouuXx ¢a3.

Posnozin po3unHeHO1 peYOBUHU MikK PYXOMOIO Ta30BOI0 1 HEPYXOMOKO P1IAKOIO
dazamu 3MIMCHIOETHCS 33 PaxXyHOK MPOIIECY PO3UYMHEHHS 1 BUTIAPOBYBAHHS Tra3y, 10
€ KOMITOHEHTOM AaHaJII30BaHOi CyMIllll, PIAKOIO IJIIBKOIO, PO3MOIIJICHOI TOHKUM

IIapoOM TI0 TIOBEPXHI TBEPIOTO HOCISL — 2A30PiOUHHO-PO3NOOLIbHA XPOMAMO2paQ)isl.

29



Ha npomy siBUIII TPYHTYIOTHCSI TPOMUCIIOB] MPOIIECH BUAICHHS 1 PO3JIICHHS —
abcopoyis i pekmugixayis.

Posmonin po3uMHEeHOi pEYOBMHM MDK JBOMa piakuMu (azamu, sKi He
3MIIITYIOTBCSI MK COOOI0 — PyXOMHM 1 HEPYXOMHUM PO3YHHHUKOM, JICKHUTH B OCHOBI
PIOUHHO-PO3N00iNbHOI b0 excmpakyitiHoi xpomamoepaghii. HalbinpIima mBUAKICTH
PYXy B KOJIOHIIl CIIOCTEpIra€Tbcs y KOMIIOHEHTa CyMilli 3 HaWMEHIINM
Koe(iIieHTOM pO3MOLTy MK PO3YMHHUKAMU. Ha mpuHIIKIT pO3MOAUTY TPYHTYETHCS
MIPOMUCIIOBUN TIPOIEC BUALIECHHS 1 pO3/IIIEHHSI KOMIIOHEHTIB — eKCIMPAaKYisi.

3ictaBieHHs piBHAHb (2.5) 1 (2.6) 3acBimuye, mo koedimientu ' 1 D
XapaKTepU3ylTh OJUH 1 TOW CaMUU PIBHOBAXXHUN CTaH PO3IMOALTY PEUOBHHU MK
nsoma (azamm, a Tomy 3anexHicte C,=f(C;) aHanoriuna piBHSHHIO (2.5) JiHIHHOT
130Tepmu ajacopoOIii ['enpi.

YTpuMyBaHHSI pEUOBHH y PiAKIA HEPYXOMIK (a3l BIIOYBAETHCS 3a PAXyHOK CHII

MDKMOJIEKYJIIPHOT B3a€EMO/II.

KoHTpoJbHi 3anuTanns i 3apayi

1. HaBeniTh BU3HA4Y€HHsS NOHATH ‘‘afcopOuis’”, ‘“abcopOuis”, “amcopOeHt”,
“agcopbat”, “koedimieHT po3noaity”, “i30TepMa aacopoii’.

2. Ha3BiTb oOcCHOBHI THmm i30TepM azicopOIii. [loscHITH BiAMIHHICTE MiX
MOHATTAMU “aficopOIris” 1 “copOrris’.

3. Sk MOXHa BIUIMBATH HA YTPUMYBAHHS PEYOBHH Y KOJOHIII?

4. B yoMy BIIMIHHICTb MK (p13UYHOIO 1 XIMIYHOIO aJIcopOIiero?

5. dxi crim MIKMOJIEKYIISIPHOT B3a€EMOJIIT TPUBOMASITH 10 B3AEMHOTO TIPUTSATAHHS
MOJICKYJ?

6. Y domy mossrae Teopis ancopOiii Jlenrmropa? ki BakJIMBI BeIMYUHU
MO’KHa BU3HAYUTH 32 piBHAHHIM JIeHrMIopa?

7. Sxuit Burnsn Mae 13otepma ancopOmii I'enpi? Hamuimnite Bupasz ais
koediuienTa ['enpi.
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8. Hanumnite BUpa3 i KoedilieHTa po3NoAlly PEYOBHUH MIXK JIBOMA PIAKUMHU
dhazamu, 110 HE 3MIITYIOThCA.

9. Sxi cuiu MIKMOJIEKYJISIPHOI B3a€MO/Iii 3yMOBIIOIOTH PO3IOJILT PEYOBUH MIX
JBOMa piaIKuUMu (azamMu?

10. Kinpkicth peuoBuHu A, mornumHeHa Ha 0,5 T amcopOeHTy, JOPIBHIOE
2,7-10% mmonb 3a ii xommenTpauii 3,8-10™ Momb/1 y posummi, mo mepeGyBae B
piBHOBa31 3 afgcopOeHToM. Po3paxyiite koedimieHT I'enpi. Bianosias: 142.

11. Jlo 50 mu po3unny pedoBHHH A 3 KOHUEHTpamieo 1,5-10™ Momis/m xomamu
1,0 r ancopOeHTy ¥ mepemilryBalid 10 BCTAHOBJIEHHSI COPOILIHOI pIBHOBArH, MICIs
4Oro KOHLEHTpALis A B po3unHi craHoBmIa 6:10° Mons/1. Pospaxyiite koedimient
I'enpi. Binnosias: 75.

12. KonieHTpaiiisi pe4oBUHU B opraHiuHii ¢azi nopiBHIOE 64,6, a y BOAHIN —
15,4 % 3aranpHoi ii KoHUEHTpallii. Po3paxyiiTe Koe(illeHT po3NOALTY 32 OJJHAKOBHX

00'eMiB a3, SIKIII0 COPOCHTOM € OpraHIYHUN PO3UMHHHK; SKIIO COPOCHTOM € BOJA.

Bignosine: 5,49; 0,182.

2.2. TEOPETUYHI OCHOBHU XPOMATOI'PA®IYHOI'O
PO3AIVIEHHSA

2.2.1. Knacudikauis Teopiii xpomaTorpadgiuHoro po3aijieHHs

Memorw xpomaTtorpadigyHOTO MPOIECY € PO3AUICHHS CyMIIll pedoBUH. Teopii
xpoMarorpadii po3rasAaloTh MOBEMIHKY PEYOBUHU 1 PO3MOMLNT ii KOHIIEHTpAIii
BcepeauHi KoJOHKM Teopis xpomarorpadiqHoOro aHamizy € NIACTaBOIO JUIs
MPOTHO3YBAHHS ONTHMAJILHUX yYMOB PO3JUICHHS KOMIIOHEHTIB Ta30BOi ab0 piJKoi
CyMIllIi.

3asoannsam TeOpi XpomatorpadiuHOro PO3IIICHHS € BCTAHOBJICHHS 3aKOHIB
pyXy KOMIIOHEHTIB aHai30BaHOi CyMiln B XpoMarorpadivniii KOJOHI 1

BU3HauYEHHsI ()aKTOPIB, SIKI BIUTMBAIOTh HA HOTO €(PEKTUBHICTD.
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JI71s1 MOSICHEHHS TIOBEIIHKK PO3YMHEHOT PEYOBUHH I11]T Yac ii eI0I0BaHHS ICHYE
JIB1 TEOPii: €KBIBAJCHTHUX TaplIoOK Ta AudYy3iiiHA, K1 po3riasHyTo Aami. [loscHuTH
po3MHBaHHS XpomarorpadiyHuX TIKIB MOXKHA 3 TMO3UIINA JiHIMHOCTI abo
HEJIIHIMHOCT1 130TepPMH aJcOopOIli, MBUAKOCTI AUQPY31i MOJEKYJT y HEpyXOoMiH 1
pyxomiii pazax.

OTxe, ICHYIOU1 TeOPil pO3TIAAAAIOTH Mpoiiec XxpoMarorpadii 6a3yrodncs Ha:

1) xapakTtepi 130TepMu copOIIii peUOBHHH, 1110 XpoMaTorpadyeThes;

2) WBUAKOCTI BCTAHOBJICHHS CTaHy M1k(a3HO1 piIBHOBArH.

3anexxHo BiA muny izomepmu aocopoOyii PO3PI3HAIOTH JIHIUHY MA HENHIUHY
xpomamoepagiio (puc. 5). 3a MaIMX KOHIIEHTPAIlil peYOBHH, SIKi aICOPOYIOThCS, YCi
THUIIM 130T€PM aJIcOpOLIi MAIOTh BUIJIA OJMM3bKUI A0 JiHIKHOTO. ToMy 37€01IbIIOTO
IPOLEC MEPEMIIIEHHSI PEYOBUHU B3JOBX IIapy COpPOEHTY IMpPH EIIOIOBAHHI MOXKE
OyTu onucaHui caMme 3 MO3UIIH JiHIHHOI XpomaTorpadii. [Ipu nboMy BBaXKaroTh, 110
pIBHOBara po3MOJUTy PEYOBHMHM MDK aJCcOpOeHTOM 1 pyxomoro  ¢a3or
BCTAHOBIIIOETHCS MHTTEBO; Yy TaKWUX BHUIAJKAX HIEThCS MPO TaK 3BaHY i0edsbHy
xpoMarorpadiro. OHaK Ha MpaKTULIl afCcopOIiiiHa piBHOBAra BCTAHOBIIOETHCS HE
MUTTEBO, a YIPOJOBXK IMEBHOTO IHTEPBAIY 4Yacy, IO MPU3BOJAUTH 10 PO3MHUBAHHS
xpomatorpadiuHoi cMyru (KpuBoi entoroBaHHs). lle xapakTepHO mJjis Tak 3BaHOI
HeideanvbHoi XpoMmarorpadii. Y NpakTulll aHalizy HAWUMOIIMPEHINIOW € JiHIUHA
Heideanbra Xpomatorpadis, KOJu po3MOALT MK HEPYXOMOIO Ta Pyxomorw (azamu
OTUCYETHCS JIIHIMHOIO 130TEPMOIO aJcopOIlii, a piBHOBara copOilii BCTAHOBIIIOETHCS
MPOTATOM TIEBHOTO TIEPi0Ty Yacy.

Teopia ninittnoi xpomamocpagii po3rismae TPOIECH, B SKUX PO3IOJILI
PEYOBHHM MK (pa3aMH OMUCYETHCS JIHINHOIO 130TEPMOI0, TOOTO MiANOPAIKOBYETHCS
3akoHy ['enpi. 3akoH ['eHpi 3acTOCOBYETHhCS i PO30AaBICHUX PO3YHHIB TIPH
HU3BKUX THUCKaxX: TMapIiaIbHUA THCK KOMIIOHCHTa PEaJbHOTO PO3YHMHY HHU3BKHX
KOHIICHTpAII{ IPSIMOTIPOTIOPIIIMHUIA HOTO MOJIBHIHM YacTIll B PIIKiM 4K TBEpAIN ¢a3i:

p=X-1", (2.7)

ne I'— koedimieHT ['enpi.
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Skmo B po3uMHI 3 OJM3BKMMHU 32 BIIACTUBOCTSIMH KOMIIOHEHTaMHU HE
BIIOYBA€ThCSI YTBOPEHHS CHOJNYK MOJEKYJ KOMIIOHEHTa 4Yd pO3MaJy ICHYIOUHMX
acoliiOBaHUX KOMIUIEKCIB, a TaKOXX  HEMAa€ TMPUTATAHHS MK MOJIEKYJIaMH
KOMITOHEHTIB, TOOTO YTBOPEHHS PO3UYMHY HE CYIPOBOJKYETbCS 3HAYHUMU
TEIJIOBUMU e(peKTaMu YW 3MiHAMH 00°’eMy (BOHHM HE3HAYHI) — 3aJIeKHICTh
NapuiajbHOTO THCKY BiJ MOJBHOI YacTKM KOMIIOHEHTa CyMilll € JiHIHHOIO.
Bigxuienus Bif JIHIKHOCTI — IIO3UTUBHI YA HETATUBHI — IMOSACHIOIOTHCS B3aEMOIIIMHU
MDK MOJICKYJIAMU PO3YHHY.

Teopia neninitinoi xpomamozpaghii po3risgae TPOLECH, B SKUX PO3TOJILI
PEYOBHHHU MK (pazaMu OMHUCYETHCS BUIYKJIOIO YW BTHYTOIO 130T€PMOIO, TOOTO HE
OPSIKOBYETHCS 3aKOHY ['eHpi.

Teopia ideanvnoi (pieHosasricHoi) xpomamozpaghii BUXOIUTD 13 TPHUITYIIICHHS,
[0 OpH PyCl Ta30BOi CyMilll Kpi3b IIAp HEPYXOMOI'O COPOEHTY B KOXHINA TOYIl
PIBHOBKHUU PO3MOJIUT PEUOBMHU MIXK (Da3aMu BCTAHOBJIIOETHCS MUTTEBO. BoHa He
BpPaxoOBY€ TMPOIECH MOJEKYJISApHOI Mu(dy3ii 1 MacooOMiHy 3 HEpyxomoro (Ha3oro.
IIpoTe 3acTocyBaHHS IIi€i TE€OPli JIOCUTH Ba)XXJUBE, 00 J03BOJIAE€ 3HAUTH 3aKOHU
nepecyBaHHs IIEHTPY XpoMaTorpadiuHoi 30HU.

Teopia neioeanvnoi (nepienosaircnoi) xpomamozpaghii po3risgace peajbHO
31MCHIOBAHUN TIPOLIEC, B SIKOMY IIBUJAKICTH BCTAHOBJIEHHS M1k(a30BOi piBHOBaru

BHU3HAYCHA 1 BpaxoBye nporiecu n1udy3sii 1 MacooOMiHy.
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Puc. 5. ®opmu 130TepMu copOILii 1 BIANOBIAHI IM KOHTYpH 30H, L0 BIAMOBIIAIOTH

PI3HUM TEOpisiM ra30BO1 XpomaTorpadii:
a) JiHilHAa 11ealbHa XpomaTorpadisi;  0) HemiHiNHA 171ealibHa XpomaTorpadis;
B) JIiHIMHA HelfeanbHa xpoMmaTorpadisi; T') HeJiHIHA HelleallbHa XpoMaTorpadisi.

Pucynok mokasye po3mnojiij KOHIIEHTpallli pe4oBUHU B XpoMaTorpadivHiil 30Hi
B 3aJ€XKHOCTI B JIHIAHOCTI 130TepMH  cOpOIii JABOX PEUOBHH, IO
XpoMaTtorpadyroThCs, a TaKOXX BIJ IIBUJKOTO YW IOBUIBHOTO BCTAHOBIJICHHS
piBHOBaru. Y BCIX BUIAJKax, KPiM JIHIIHOI pIBHOBaXXHOI XpomMarorpadii (puc.5, a)
Ma€e MiClle pO3MHUBAHHSI PEUOBHUHHU IO LIAPY, PO3IMIMPEHHS XPOMATOrpa(iyHOi 30HHU:
CUMETPHUYHE Yy BUTIAJKY JIIHIMHOT 1 acCUMETpUYHE JIs HEeTHIHHOT XpomaTorpadii.

Onuc xpomaTorpadiqHoro npoiecy MOXKHa BECTH 3 TPhOX MO3UIIIN:

1. Posrmsam mapy copOeHTy, B SKOMY PpO3MNOJIUISETHCS pPEUYOBHHA 1
BCTAHOBITIOETHCS PIBHOBAra, Ik MakpOCKOIIYHO OJHOPIJIHE CEPEOBUIIE 3 y4YaCTIO
BEJIMKOTO YUCJIa MOJICKYJI — Memo0 MamepiaibHo20 OANAHCY.

2. BuBUYEHHS TpOIECiB, SKI BiOYBAIOTHCS 3 OKPEMO B3STOI0 MOJIEKYJIOO 1
pO3MIsAaTH MIBUIKICTh i1 pyXy B3JOBX OCi, a TakKoX 13 OjHi€i ¢da3u B IHIIY —
cmoxacmuunui memod. L{i 1Ba MeTou 1oAi0H1 1 iX 00’ € AHYIOTh MiJ HA3BOIO meopis

weuoxocmel.
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3. Posrmsan mapy copOEHTY TakuM, IO CKJIAJA€ThCs 3 BEIMKOi KiJIBKOCTI
MOCTIZIOBHUX €JIEMEHTApHUX CTYIEHIB (TapijioK), Ha SKUX  BCTaHOBJIIOETHCS
piBHOBara. L{s Teopis oTpumana Ha3By meopii mapinox.

L1i Teopii 103BOMSAIOTH MOSCHUTH MPUYMHHA PO3MUBAHHS XpoMaTorpadiyHUX 30H
1 3HANTH NUIAXW 3MEHIIEHHS iX Jii, 1 BIAMOBIAHO, MOKPAIIUTH YMOBH IMPOBEICHHS

XpomaTorpadiyHOTro MpoIecy.

2.2.2. Teopis ineanbHoi xpomaTorpadgii

Teopia ideanvnoi xpomamoecpagii 0a3yeTbcsi Ha JOMYIIEHHI MHUTTEBOCTI
nporecy copOuii-gecopOiii 1 BCTAHOBJICHHS PIBHOBArd MiX KOHIIEHTPALIEIO
PEYOBHHHM B PYXOMill 1 HepyxoMmiil ¢a3i Ta BiACYTHOCTI nudy3iiiHux (axkTopiB B
xpoMarorpagiuHiii KOJOHII

Ocnosene 3aedamnsa meopii ideanvHoi Xxpomamoepaghii — BCTAaHOBUTH
3aJIEKHICTh MK IIBHJKICTIO TMEPEeCyBaHHA KOMIIOHEHTA B3JIOBXK IIapy cOopOeHTa i
Horo 34aTHICTIO 10 cOpOIIii.

Posrnsaemo ToHkuil map cop6eHTta AX mix mepernHamu 1 1 2 (puc. 6), sK
OJIHOPIJIHE CEPEJOBUIIE Ta OMHUIIEMO HOTro MacooOMiH, MOB'S3aHUN 3 MEPEHOCOM
PEYOBHHHM Ta30M-HOCIEM Ta MEPEHOCOM MOro MiK (azaMu 3a paxyHOK IPOILIECIB
copOuii 1 gecopOuii. [Tpy MUTTEBOMY BCTaHOBIJIEHHI COPOLIMHOI pIBHOBard MO>KHa
BUKOPUCTATH METOJ MarepiaabHoro Oanancy. Ilpu TpOXOMKEeHHI Trazy Mix
nepetuHamMu 1 1 2 3a yac A7 30Ha i-TOTO KOMIIOHEHTA TEPECYBAEThCA HAa BIJICTAHb
AX;, 3MiIHa KIJIBKOCTI PEYOBMHM B Ta3l JOPIBHIOE 3MiHI KUIBKOCTI PEYOBHMHU B
Hepyxomiit ¢azi. Hexait 00'emHa mBUAKICTH TiepecyBaHHs pyxomoi ¢azu o. Toxi 1i
00’eM, TIpOIyIICHUH 3a yac A7 yepe3 MOMepevHuii epepi3, CTaHOBUTh ® “A7. [lpu
KOHIICHTpAIlli pe4oBHMHW B ra3oBii ¢a3i C; KUIbKICTh PEUOBWHHU, TEpPEHECEHa
00’emom pyxomoi (azu gepes nepepis 1 ctaHoBuTh ® *At-C;;, a KUIBKICTh PEYOBHHH,

nepeHeceHa uepes nepepisz 2 craHoBuTh ® “At-Cj,. 3a yac AT KUIbKICTh PEYOBUHU B
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oaMHUII 00’eMy cCOpOEHTa a;; 3MIHIOEThCS Ha a;; PiBHSHHS MaTepiaibHOro OajlaHCy

Ma€ TaKui BUTIJIAA:

w-(C, —C;,)-Ar=(a, —a;,) - AX;; (2.8)

@-AC, - At = Aq, - AX;. (2.9)

— A ————>

Puc. 6. Cxema npoxopkeHHs ra3y B XxpoMarorpadivHiil KoJIOHII
Ockinbku AX/AT = U; — JiHIHA MBUAKICTD PYXY 30HH PEYOBHHHU B3JIOBK
HEpyXxoMoi ¢a3u, 3 piBHIHHS (2.9) 01epKUMO:
Aa,

(2.10)

[Tpu nminikHIA 3oTepMmi copOrii Aai/AC; € mocTiiiHa BeNWYHMHA, SKa JOPIBHIOE
K — koedimienty I'enpi. BiH AOpiBHIOE BIIHOIIEHHIO KIIBKOCTI PEYOBHHH B OAUHUII

0o0'eMy HepyxoMoi (a3u 10 KOHIIEHTpallli pe4oBUHH B pyxomiil (a3i. BinmosinHo,

)
JUTSE OMMHUII TIepepizy KoJoHKU Ui = F , @ JUTSI TIepepi3y TUIOMICHO S:
Uy =—— 211
' r.s’ (2.11)
aw
g = U, — JiHIMHA WBUIKICTH pyXy razy-Hocis. OTxe,
ur
Ui = T (2.12)

Takum 9yuHOM, ) BUNAOKY NIHINIHOI i0eanbHOI Xpomamoepaii weuoKicms pyxy
XpomamozpagiyHoi 30HU peuosuHU NOCMIUHA 8 uaci U Nno nepepizy wapy i

sanexcums 6i0 koegiyichma Ieupi. Ilpu HagIBHOCTI B CyMillll KOMIIOHEHTIB 3
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pi3HUMHU KoedirienTaMu ['eHpi, BOHH OyyTh pPyXaTUCs 3 PISHUMHU IIBUIKOCTIMU Uj 1
Ha BUXOJ 3 KOJIOHKHU 3'SBJISITHCSI OKPEMO, TOOTO po3nusaThesa. Komu Hepyxoma daza
€ piakoro, 3amicTh kKoedimieHTa ['enpi (I') BUKOPUCTOBYIOTh KOEPIIIEHT PO3MOILITY
(D).

3anexnicre ¢opmu xpomarorpadgiyHoro mika Big THOY i30TepMH
ajgcopoOuii. Po3rissHeMO cXeMy MpOXOKEHHS 30HU KOMNOHeHma Ta30Boi abo piakol
CyMmillli B yMOBax .iHiliHOI ideanvHoi Xpomarorpadii. Ilpumyctumo, 1o 30Ha
KOMIIOHEHTa TOJUIIEThCA B KOJOHII Ha Oaratro Mammx cerMeHTiB. CepemnHs
IIBUJKICTh KOKHOTO CETMEHTA OMUCYEThCS 3aiIekHICTIO (2.11). Ockinbku 130Tepma
copOii crana, To0To I HE 3a/IeXKUTHh BiJi KOHIEHTpAllli, TO 3a CTAJIOi MIBHUIKOCTI
MOTOKY PyXoMoi ¢a3d CerMEHTH PYyXaloThCsA 3 OJHAKOBHUMH IIBHIKOCTIMHU. Tomy
KpHBa €JIOI0BAHHSA KOXXHOTO KOMIIOHEHTa Ma€ CUMETPUYHHUM 1 HEPO3MUTHUN BUTIISI.
[licns TpPOXOMKEHHA TMEBHOTO MNUIAXY B3JOBX XPOMATOrpadiuHOi KOJOHKH
KOMIIOHEHTH CyMIIIl TOBHICTIO PO3JUISIOTHCS 1 KPUBI  CJIOIOBAaHHS  HE
NEPEKPUBAIOTHCS, 5K 11€ 300pa)K€HO Ha pHUC. O, a.

3rifHo Teopii JHIMHOI 11eanbHOI Xpomarorpadii depe3 JesKUil yac micis
BBEJICHHS MPOOM Ha BHUXOM1 3 KOJIOHKHM 3'SIBISIIOTHCSI 30HU PEUOBUH Yy BUIJISI
NPSMOKYTHUX NIJSTHOK B TMOPSIKY 30UtbIeHHs KoedimientiB ['enpi (puc. 5.a). Ane
pO3MOAUT KOHUEHTpaliil B XpomarorpadiuHiii 30HI B 3HA4HIM Mipl BU3HAYAETHCS
MOJICKYJISIPHOIO AU(Y31€I0 B Ta30BOMY IOTOIll, HABITH JJISI BHMAAKY PIBHOBAXKHOT
xpomarorpadii. [Ipu nepeHoci po3uMHEHOI PEYOBHHH PyXOMOIO (ha30r0 BiJ BXOIY
710 BUXOJY KOJIOHKH, MOJICKYJIM MOXYTh TU(YHIYBATH B OyJIb-IKOMY HampsiMky. B
TOMY YHUCII — B3JIOBXK 1 MPOTH MOTOKY, IO PyXaeThcs. Uncra moB3I0OBKHS nudy3is
B110yBa€ThCs 3 00JIaCTI BUCOKUX KOHIIEHTpAIli B 00JIaCTh HU3BKUX KOHIIEHTpAIlIi,
CTYMiHb PO3MUBAHHS 3POCTA€ 13 3POCTAHHSIM TPHUBAJIOCTI TMEPECyBaHHA PYXOMOIi
¢dazu. Otxe, MOJIEKYJIIpHA TOB3JOBXKHS AUQY3id, Ka BUHUKAE MPU MPOCYBaHHI
xpomarorpadiuyHoi 30HM 3a yac t B mrapi OX sk momepeay 30HH, Tak i MIiCHIsS Hel,
NPU3BOAUTH JO PO3MMBAHHS TEPEAHBOIO 1 3aJHHOIO KOHTYPIB 30H PEYOBHH,

BHACJIJIOK YOT'0 30HU MalOTh BUTJIS]] HE TPIMOKYTHHM, a 13BOHONOTIOHUH.
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Po3B's130k piBHAHHS JIIHIAHOT PIBHOBaXXHOT Xpomartorpadii 3 BpaxyBaHHSIM
MOB3J0BXHOI nudy3ii 3 KoedimieHToM MoieKyasspHoi audy3ii D nmpuzBoauTh 10
rayCiBCbKOT'O PO3MOJIUTY KOHIICHTpAIIiil 1o mapy:

C(X=Xg)*r

C=C_ -e * (2.13)

:
e Cmax — MakcHUMalibHa KOHIEHTpallis B XpomarorpadiuHiii 30H1 (11 meHTp), sKa
BIJIIIOB1Ia€ 3HaUYeHHIO a0ciucu Xo;

X — abciuca, sika BU3HAYA€ MOJIOKEHHS TOYKU 3 KOHIeHTpalielo C 1Mo BiIHOUIEHHIO
710 LIEHTPY XpomaTorpadiuHoi 30HHU;

t — 4ac BiJl MOMEHTY BBEJICHHS ITPOOH.

Otxe, B yMOBax JIIHIMHOI 17€anbHOI ra30Boi xpoMarorpadii 3 BpaxyBaHHIM
ICHYI0YOi MOB3J0BXHbBOI IU(Dy31i pO3MOAUT KOHIEHTpALii B XpomMaTorpapiyHii 30H1
MIIMOPSIKOBYEThCs piBHSAHHIO (2.13). [IBUAKICTh pyXy HEHTpa XxpomaTorpadigyHoi
30HH, SIKOMY BIJIMOBiJJa€ MaKCUMaJIbHAa KOHIIEHTpallisl, TOCTiiHA JUIsl JaHOT PEYOBUHU
M0 BCIM JOBXHHI IIapy 1 BU3HaA4aeTbes piBHAHHAM (2.12). Kaptuna posmogity
BIJINIOBIJIa€ XpoMaTorpami Ha puc. 5, B.

PosrnsHemo tenep Heniniuny ideanvry Xpomatorpadiro. Y BUIMAAKY 130TEPMHU
Jlenrmropa, sika Ma€ BUTJISI] BUITYKJIO1 KPUBO1, KyT HAXWITY 130TEPMH 3MEHIITYETHCS 31
30UTBLIEHHSIM KIJIBKOCTI PO3YMHEHOTO KOMIIOHEHTa. TOMy CErMeHTH MepeaHbol
4acTUHU 30HU ((PpOHTY) pEUYOBMHH, B SIKIM KOHIIEHTpAIlli KOMIIOHEHTa Maja,
PYyXaroThCs 31 CTanor MBUIKICTIO. OHAK Y Mipy HAaOJIMKEHHS 0 MAKCUMYMY 30HH
KyT HaXwWiIy 130T€PMH 3MIHIOETbCS — 3MCHINYETHCA 3 KOKHUM HACTYyITHUM
cermeHToM. [IIBUIKICTH pyXy C€rMeHTa TUM BHUIIA, YUM OJIMKYE BIH 3HAXOTUTHCS 710
MaKCUMyMy 30HH. Pe3ynbTaToM Takoi cuTyalli € 3arocTpeHHsi (PpoHTY Mika. 3aJHA
gacTUHA (TWJI) 30HU PO3TATYETHCS, Yepe3 T€ M0 CETMEHTH 32 MaKCHMyMOM 30HH
MalTh MEHIIY KOHIIGHTPAI[I0 1 pyXamThCs TMOBUIBHINIE, HIXK CETMEHTH Y
MakcuMmyMi. [le mpu3BOAUTE 0 TOTO, IO THJIBHI JAUISTHKM XpomaTorpadiqHux 30H
PO3TATYIOTHCS 1 €(DEKTUBHICTh PO3UICHHS BIMOBITHO TOTIPIIYETHCS. Y BHUIAIKY

HEJTIHIMHOT 130TepMuU copOIIii popma MiKiB CTAE HECUMETPUUYHOIO (pHUC. 5, 0 1T).
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[IpakTHuyHUI acCIeKT UBOrO AyKEe BaxJiuBuil. [30Tepma JleHrmropa Bkazye Ha
CUWIbHY ajicopOuito. ToMy BBENIEHHS BEIMKUX KITBKOCTEH JOCIHIIKYBAaHUX PEYOBUH
MOXKE€ TPHU3BECTH JO 1iX HEOOOpOoTHOI ajcopOmii 1 BIACYTHOCTI MIKIB Ha
xpoMmartorpami. 31 30UIBIICHHSIM KUIBKOCTI PEYOBHHH, SIKa BBOJIUTHCS B KOJIOHKY,
dbopma TiKa 3MIHIOETBCS 1 THJI PO3TATYEThCA. HacmimkoM 1bOTO € TOCTIMHUIN 3CYyB
MaKCUMyMy TIiKa, [0 MPU3BOJUTH 10 IMOXHMOKH BHUMIPIOBAHHS XapaKTEPUCTUK

yTPUMYBaHHS.

2.2.3. Teopis HeigeanbHOI XxpomaTorpadii

Teopis HeigeanbHOI (HEpiBHOBaXKHOi) Xpomartorpadii po3risgae peabHO
31MCHIOBAHUN TIPOLIEC, B SIKOMY IIBHJKICTh BCTAHOBJIEHHS M1X(a30BOi piBHOBaru
BHU3HAYCHA 1 BpPaXOBYIOThCA BCl Mporiecu Audy3ii 1 MacooOMIHY.

Onue 3 201068HUX 3a80aHb MeOpii HEPIBHOBAIHCHOI Xpomamozpaghii — BUBUUTH 1
MOSICHUTH IPUYMHU PO3MUBAHHS XpOMAaTOrpadiuHUX MiKiB.

VY peambHOMY mpoleci akT copOIli pedoBHMHHM B Tra3oBii (a3l MOBEpXHEIO
HEepyXOMOi (pa3u CKIAAAETHCA 3 IBOX CTaJlIii MaCOOOMIHY:

1) mocraBka pedoBuHH 3 00'eMy Ta30BO1 a3y 10 MOBEPXHI COpOEHTa — CTafIis
306HIWHBOI  Oughy3ii, TOB’s3aHa 3 IIBHUIKICTIO AUQY3li PEYOBHUHM B Trasi;
2) NPOHUKHEHHSI PEYOBUHM 3 TTOBEPXHI BCEpEMHY COpPOCHTA — CTadlsl 8HYMPIUHbOIL
oughy3zii, oB's13aHa 3 MUyY31IHOI0 Macomepeiaueio BCEPEIMHI TBEPIOTO a00 PiIKOTO
copOeHTa.

IBuAKICT, TUX CTamii MacoOOMiHY € OOMEKEHOIO, IO MPHU3BOIUTH O
VIOBITbHEHHSI BCTAHOBJICHHSI PIBHOBAard 1 PO3MHUBAHHA XpOMaTorpadiqHux TMiKiB.
Po3smuBanHsi xpomarorpadgiyHoi 30HH, SIK€ BHUKJIMKAHE MaJIOK0 IIBUAKICTIO
MacooOMiHYy, MOKHA XapaKTEpH3yBaTH 3a JOMOMOTOI e(eKTUBHOTro KoedirieHTa
augysii Dy, sSKMi BpaxoBye SIK 30BHINIHIO, TaK 1 BHYTpIIIHIO Macolepenady B
xpomarorpadiuHiii KOJOHIII.

Orxe, B  JIHIAHIA  HEPIBHOBWXKHIM  Xxpomatorpadii  po3MHUBaHHS

xpomatorpadiuHoi 30HM BIJIOYBA€TbCS HE TIIBKM 3a PaxyHOK IOB3J0BXHBOT
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nudy3iii, ajge 1 BHACHIIOK IOBUIBHUX IMPOIECIB Macomepeaadyl PEeuyoOBUHH Mixk
dhazamu.

KpiM 1poro, nomaTkoBe po3MHUBaHHS XpoMmaTorpadiyHuX MiKiB 3yMOBIIOETHCS
1€ IEIKUMU TPOLIECAMHU.

1. BwuxpoBa audy3sis — BUKIMKaHa TUM, IO MOJEKYJId PEYOBHHU 1 rasy-
HOCIsI, MPOCYBAIOYUCh Kpi3b IIap 3epeH COpPOEHTY, pyXaloTbCid HE MapajieibHO OCi
KOJOHKHM, a CKJIQJHUMH TPAEKTOPISIMU PI3HOT JOBXKMHU, OOMHMHAIOYM 3€pHa, 1
3YMOBIIIOIOUM €(DEKT 3aBUXPIOBAHHS Yepe3 pi3HI MIBUAKOCTI pyxy. Mouekynu
BUXOJISTh 13 KOJOHKH B PI3HMH Yac, BHACIIJOK YOTO BiAOYBA€ThCS PO3MHUBAHHS
cmyru. BuxpoBa mudysis He 3aJeXUTh B IMIBUIKOCTI MOTOKY pyXxoMoi ¢aszu, aie
3QJIEKUTh BiJ PO3MIPY YacTOYOK COpOEHTY Ta WIUIBHOCTI iX YHAKyBaHHS.
XapakTepHa TUIbKH /17151 HAOMBHUX KOJIOHOK (3aIlIOBHEHUX 3€pHAaMU COpOEHTA).

2.  JNuunamiuna audy3sisa — 3yMOBJIeHA PI3HOIO MIBUAKICTIO MOTOKY Ta3y OiIs
CTIHKM KOJIOHKM 1 B ii meHtpi (ctiHouHuil edekTt). lle Bukiukae monepeyHuit
G y31HHUN MTOTIK 1 pO3MUBAHHS TIKY.

3.  udy3isi pe4oBUHU B HENMPOAYBHi MyCTOTH MiK 3epHAMHU COPOEHTY.

BruB nux edexTiB Ha po3MHBaHHS IIKIB 3aJ€KUTh BiJl IBUIKOCTI ra3y-HOCI,
koedimienTa audysii B raszi, koedimienta audysii B piAKOMy COpOEHTI, TOBUIMHU
pinkoi ¢da3u Ha MOBEPXHI TBEPJOTO HOCISA, JlaMeTpa 3epHa COpOEHTY, AlaMeTpa
KOJIOHKH.

OTxe, mTpu ONUCAaHHI MPOLECIB, SKI  peallbHO  BiAOyBalOThCS B
xpoMartorpadiuHiii KOJOHII, BIUIUB BCIX (PAKTOPIB, SIKI BUKJIMKAIOTh PO3MHUBAHHS
xpomaTtorpadiyHoi 30HHM, MOXKHA BpaxyBaTH 3a JOINOMOTOI0 e@eKmusHo2o
koegiyienma ougysii (D.y), sxkuit € cymoro edekTiB, 3yMOBIEHUX MNEpeTiuYeHNIMH
Buie (pakropamu. Takum gmHOM, opMa XpoMarorpadigHoro mika 3 BpaxyBaHHIM
HEPIBHOBAXXHOCTI MOXe OyTH po3paxoBaHa 3a (opmysior (2.13) mpu miacTaHOBII
D, 3amicts D:

C(X=Xp)*r
4D, 4t

C=C,, ¢ . (2.14)
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2.2.4. Teopis Tapijiiok

EdexTuBHICTh pO3AUICHHS PEUOBUH 3a JMiHILIHOI HeideanvbHoi Xpomartorpadii
3aNeXUTh B Oaratbox (akTopiB, 30KpemMa BiJ TEPMOAMHAMIYHUX (KOe(IlI€HTH
pO3MOLTY), KIHETHYHUX (Audy3is MOJIEKYJ y PyXoMik Ta HepyxoMmid ¢azax),
auHaMIgHUX (IMIBUAKICTH TIOTOKY pyXoMoi ¢asm, po3Mmip 3epeH COpOeHTy Ta
HIUIBHICTh HOTO yMaKyBaHHS, PO3MIpU KOJOHKU TOWIO). 3aJ0BUTbHUIN OMUC MPOILIECy
XpoMarorpadiuHOTO PO3AUICHHS PEYOBHMH Yy I[bOMY pa3i MOXHa OTpUMAaTH,
MOETHABIIN OKpEeMi TIOJOKEHHS Teopii eKBIBaJIGHTHUX Tapiaok A.Maprina,
mudy3Hoi Teopii Ban [leemTepa Ta kputepidt posnineHHs A.JKyXoBHUIIBKOTO 1
H.Typkenbrayb6a.

Teopist Tapuiok, 3anporoHoBaHa MaptiHoMm Ta CiHIKEM, € OJIHIEI0 3 MEPIINX
TeOpii po3MuBaHHS XpomaTorpadivyHoro mika. Teopis EKBIBAJIEHTHUX TapuIOK
BKJIIOYA€E 3arajilbHUil onuc OaraTocTaIliHUX MTPOLECIB po3auieHHd. Po3risgaroun
xpoMaTtorpadiyHui MpoIeC aHAJIOTIYHO MPOoIecy peKTUdiKailii, KOJOHKY YMOBHO
PO3IUISIIOTh Ha OKpeMi MOCHIJOBHI CTyNeHI — mapinku, Kpi3b K1l pyxoma ¢asa
NPOXOJUTh TepEepUBUYACTUMHU TOpIisMU. [Ipu 1mbOMy MpUIyCKarOTh, IO MiA Yac
KOXKHOTO '"MOIITOBXY" Ha BiON0OGIOHIlI mapinyi 8CMAHOBIIOEMbCA PiBHOBA2A
PpOo3nodiny aocopbamy midc Hepyxomorw i pyxomor gazamu. KoxxHa HOBa mopiiis
pyxomoi ¢a3mu, ska TOTparuisie Ha TapuIKy, MNPU3BOJUTH 10 MEPEPO3NOALTY
afacopOary Mix ¢azamMu, BHACIIJIOK 4YOTO ajacopOar 3 OJHIEl TapiIKM YacTKOBO
NepexoauTh y pyxomy ¢a3zy 1 NEpPeHOCHUTHCS HEK Ha IHIIY TapuiKy, /1€ 3HOBY
po3noauIieThes Mk ABoma (azamu, 1 T. 1. [Ipu mpoMy KUIBKICTh amcopOary Ha
MOYaTKOBUX TapliKaxX 3MEHIIYETbCA, a Ha HACTYNHUX — BIAMOBITHO 3pocTae. Y
pe3ynbTaTi Takoro NEpeMilleHHS 1 TNepepo3noAlly aacopdar ONUHSAETHCA Ha
JEKUIBKOX Tapiakax 13 MaKCUMaJIbHOIO KOHIIGHTpAIll€l0 Ha CepedHiXx 13 HUX.
BinOyBaeThcst "po3muBaHHA" azcopOaTy Ha JEKUIBKOX Taplikax, 1 po3moAia Horo
KOHIIEHTpallli Ha BUXOJ1 3 KOJIOHKM HaOyBae BUTIIALY KpuBoOi posnoairy ['ayca. Ha

puc. 7 HaBEJEHO: CXEeMYy 30HHM KOMIIOHEHTAa, WOTO KOHIICHTpAlIHUI npodiias npu
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MPOCYBaHHI B3JOBX KOJOHKH 1 (OpMy KpPHUBOI EJIOIOBAHHS 3TIJHO 3 TEOPIEI0
CKBIBAJICHTHUX TAPIJIOK.

Enwent

Ep

Wojs

05hfr=—=——===~

Beenenns
poou

v / \

w (V)

A
A 4

Puc.7. CxemMa 30HM KOMIIOHEHTa B KOJIOHII (@), HOTO KOHIEHTpaIliiHuN mpodiib
MIpU MPOCYBAHHI B3/I0BX KOJOHKH (0) 1 popMa xpomaTorpadgigyHOTO MKy 3a TEOPIEIO
TapijIoK

Orxe, map copOeHTa, HEOOXITHUH IS BCTAHOBIICHHS PIBHOBAaru MiX
PEYOBHHOIO B PYXOMill ra3oBiil 1 HEPYXOMiil TBepAid uM piakid (a3i, HA3UBAETHCS
meopemuyHow mMapiikow, a BUCOTa 1bOTo Mmapy (H) Ha3uBaeTbes Gucomoro,
exeiganenmuoro meopemuuniu mapinyi (BETT), 1i BUpakaloThb HaW4acTillle B MM.

ﬂKHlO 3arajbHa JOBXKHMHA KOJIOHKN I, TO BOHA CKJIQZIAETHCA 3 N TCOPECTHYHHUX TapiJ'IOKI

n=—, (2.15)

Yucno teopetnmunux Tapinmok N 1 BETT (H) — BenuuyuHU, [K1 KIUTBKICHO
XapaKTepHU3yITh MPOIEC PO3MUBAHHS XpoMaTorpadiuHoi 30HM TEBHOI PEUOBHHH,

TOOTO €(eKTUBHICTh pOOOTH XpoMaTorpadiuHoi KoJoHKU. [Ipu ogHaKOBINA JOBKUHI
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KOJIOHOK | eekTHBHINIOW € Ta, sika Mae OLIbIle TapiJoK N i, BiAMOBIIHO, MCHIIY
Bennunny H.
3rifHO 3 TEOpI€I0 EKBIBAJICHTHUX TapUIOK Ha3BaHI MapaMeTpd MOXKHA

PO3paxoByBaTH 3a PIBHSIHHSIMU:

v o) YA
’ n=16| —-

Wos W (2.16)

n=>5,95

ne Vi — 00’em yrpumyBanHsg, mi, W — mupuHa KpUBOi €IIIOIOBaHHA B HIDKHIN
YacTHHI, B OCHOBI, TaKOXX BUpakeHa BIAMOBIAHO B MJ, Wjys — IIMpUHA KPUBOI
CJIFOIOBAHHS Ha TIOJIOBUHI BUCOTH, MIL.

SIkmo KpuBa eNIOIOBaHHS 3apeecTpoBaHa B KoopauHatax abo “C — t7, To

PIBHSIHHS HAOYBalOTh BUTIIANY:

2 2

t t
n =555 — n=16 -+~

Wos W (2.17)

SIKII0 KpWBa €IIOIOBAaHHS 3apeecTpoBaHa B koopauHatax “C — |7, To piBHAHHS
Ha0yBalOTh BUTJISY:

L) LY
n=555 —" n=16 -
Wos w (2.18)
ne | — BimcTanp yrpumyBaHHsA, MM 200 cM, W Takox BHpaKeHa BIAMOBIAHO Y MM

abo cMm.

PosnineHa  3maTtHICT  XpomarorpadivyHOl  KOJOHKH  30UIBIIYETHCS 31
3MeHueHHsAM BETT.

Cnin 3a3HauuTH, 1o BucoTa H, exBiBasenTHa TeopetwuHiit tapimmi (BETT),
Majio 3aJeKUTh Bij 3HaueHb KoedimieHTiB ['eHpi (koedimieHTIB po3moniny), aie
3HAYHO 3alIekKUTh BiI (I3UYHUX YMOB XpoMarorpadyBaHHs, 30Kpema BiJ
TEeMIIepaTypu, PO3MIpy 3epeH COPOCHTY Ta MIUIBHOCTI WOTO yIMaKyBaHHS B KOJIOHII,

koedimieHTiB audy3ii copdbaTy B po3uuHi Ta y ¢azi cCOpOEHTy, MBHUIKOCTI MOTOKY
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pyxomoi ¢asu Tomo. Tomy BennuuHy H ns 1aHOT KOJOHKM MOKHA BU3HAUWUTH Ha
I1JICTaBl KPHUBOI €JIIOIOBaHHS MPAKTUIHO OyIb-sAKO1 peuOBHHH 3a ymMoBHU V| > V.

BETT moske 3MiHIOBaTHCS B IIMPOKUX Mekax. Hampukiman, mius 3BUYAHHX
KOJIOHOK, SK1 3allOBHEHI TBEpPAUM aJCOPOSHTOM 1 MPaIlOIOTh 3a aTMOC(EpHOTO
tucky, BETT craHOBUTH pekinbka MUTIMETPiB. MIKPOKOJIOHKH JJsl PIAMHHOL
xpomatorpadii, B IKUX aJCOpPOEHT IIUJIbHO YIMaKOBAHUU 1 SIKI MPAIfOIOTh B YMOBax
MIJBHUIIIEHOTO TUCKY, XapakTepu3yroTbes BenmmunHamu BETT mopsaky 0,1 M 1
MmeHmie. Taki KOJOHKM BUKOPHCTOBYIOTH Yy BHCOKOC(DEKTHBHIN  pIIUHHIN
xpomarorpadii.

Benmumunaam H i n He MoHa HamaBaTh SIKOro-HeOyab ¢i3udHOro cexcy. lle
YMOBHI MapaMeTpd, Xoda 3a IX JOMNOMOTOK 3pYyYHO OIMCYBaTH €(PEKTHBHICTh
KOJIOHKH.

[Ipn noctatHbO BeNMKINA KiIbKOCTI Tapuiok (N>100), po3noain KOHUEHTpalii
PEYOBHUHM I10 JIOBXKMHI KOJIOHKH 3 BpaxyBaHHSIM (aKTOPiB PO3MHUBAHHSA 1 TIPU YMOBI
JHIAHOT 130TepMU COpOIIiT MPU3BOAUTH 10 piBHsAHHA ["ayca:

C(X=Xp)?

C=C,,.-e M | (2.19)
ne X — IOBKUHA KOJIOHKH 3 KOHIIEHTpalli€to peuoBuHu C;
Xo — IOBXXKHMHA KOJIOHKHU 3 KOHIICHTPAII€10 peUYOBUHU Cryax.
[le piBHSIHHS 103BOJISI€E BUBHAYNUTH KOHIICHTPAIIII0 PEYOBUHU B OY/Ib-AIKIH TOYII

XpoMarorpadiuHoi 30HU.

2.2.5. lngysiiina (kKiHeTM4YHa) Teopis

VY Teopii eKBIBaJEHTHUX TAPUIOK MPUMHSATO, IO MiJl YaC EIIOI0BAHHS HA KOXKHIM
TapiIIi BCTAHOBIIOETHCS PIBHOBAra pO3MOLITY cOpOaTy MK PyXOMOIO 1 HEPYXOMOIO
¢azamu. OgHak y TMHAMIYHUX YMOBaxX piBHOBAara po3mnojiuly copdaty Mix ¢azamu
HE BCTAHOBJIIOETHCS, 1 HA PO3MHUBAHHSA XpomaTorpadidyHoi 30HU BIUIUBAE TaKOXK
mudy3is MOJEKYJ copbaTy B pyxoMii ¢asi, y mopax COpOSHTY Ta IHIII CKJIaIHI

nporiecu MacooOMiHy. BpaxypaBmu mi ¢daxktopu, Baun Jlecmmep 3anponoHyBaB
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piBusHHsA, ke noB'szye BETT (H) 3 zinitinowo weuoxicmio (U,) nomoky pyxomoi
Qazu:

Jlns BUBENEHHS PIBHSAHHS, MIO 3B’53y€ €(QEKTUBHICTH XpoMaTorpadidHoi
KOJIOHKM 1 YMOBH MPOBEJACHHS XpoMaTorpadiqHOro JOCHiAy, MOPIBHAEMO OCTaHHE
piBHsHHSA (2.19) 3 pIBHAHHAM PO3MOLTY KOHIIEHTpAIiil B XxpomaTorpadiuHomy 30Hi
B JIIHIIHIN piBHOBaXHIH XxpomaTorpadii, BOHU MOI10HI:

(X=Xy)? (X=Xo)*-T

C .e 2IH — C .e 4Dt . (220)

max max

3B1JCH BUILIMBAE, III0:
4Dt = 2|HT. (2.21)

3amiHuBIIM KoeiieHT MoseKysspHol qudy3ii D Ha edekTuBHUN KOeIiieHT

u

. : : __r
nudysii D,, Ta BpaxyBaBmIHM, IO JiHIHHA IMBUIKICTE pyXy 30HH U=I/t i Ui = Ik

OJICP>KUMO:

H=""¢ (2.22)

Lle piBHsAHHA 3B'3ye epekTHBHUM KoediuieHT mudysii D, BHBeIeHUI Ha
OCHOBI Teopii MBUAKOCTEH, 1 H — BUCOTY, €KBIBAJCHTHY TEOPETUYHIM Tapiiill.
[IpoBiBIIM AEsIKI NEPETBOPEHHS 1 BKIIOUMBIIM BCi (PAKTOpU PO3MHUBAHHS 30HHU Yy
BINMOBIIHI KoedillieHTH, oTpuMaeMo piBHAHHS Ban-Jleemtepa, ske 3B’s3ye
edexkTuBHICTh KOJOHKM (H) 3 ymMoBamMu mpoBeneHHs JOCIiTy, B MepIly 4epry 3

JHIAHOIO MIBUIKICTIO TIOTOKY Ta3y-HOCIS:

H-A+24Cou, (2.23)
u

r

ne A — CKIIaJIHUK, SIKUW BpaxoBY€ BUXPOBY AM(Y310; TP 301IbIICHH] JlaMeTpa
3epHa HEpYXoMoi (pa3u Lel CKIaJHUK 301JIbITYEThCS;

B — xoedirieHT, skl BigoOpakae BIUIMB MOB3A0BXKHOI AUQY3ii, BiH 3aJI€KUThH

B1Jl PUPOM Ta3y-HOCIS 1 MPONOPLINHUN KoedilieHTY MOJIEKYspHOi qudy3ii. SAkiio
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NeSKUd KOMIIOHEHT TI€BHOI KOHIIGHTpAIlii BBECTH BCEpPEIUHY JIOBIoi TpYyOKH,
3alIOBHEHOI PiAMHOI0 200 ra30M, TO BiH MOBUIBLHO JU(YHAYBaTUME Y HaAIpsAMYy 000X
KiHIIB TpyOku. Buacmimox mudysii depe3 mMeBHUN NPOMIKOK HYaCy KOMIIOHEHT
PIBHOMIPHO PO3MOJAUIMTBCS IO BCili JOBXKWHI TpyOku. Llei ocranHili edekt y
xpomatorpadii HIKOJM HE peali3yeThCs, OJHAK IOYaTKOBa CTalisg JU(y3HOTO
PO3MHUBAHHS CMYT y pyXxoMii ¢a3i mae wmicie. Lle po3muBaHHS mpomopiiiitHe dacy
nepeOyBaHHSI KOMIIOHEHTa Yy pyxomiil ¢daszi. Po3mmpeHHss cMmyra o0OepHEHO
OPOMOpLIAHE IMIBUAKOCTI. 3HWKEHHS MIBHUAKOCTI TMOTOKY MPU3BOIUTH  JO
po3MuBaHHs. Taka nudysis mae OUIbIe 3HAYEHHS, AKIIO pyxoma (aza — ras,
OCKUJTbKM IIBUKICTH MU(Py3il y razax Ha JAEKUIbKa MOPSIKIB BUINA, HIXK Y PIAUHAX;

C — xoedimieHT, sikuii BioOpaxkae BIUIMB onopy maconepeoadi y NBox ¢azax
nudy3iiiHoi Macomepenadi 1 AMHAMIYHOI JUQY31i, BIH 3aJeKUTh BIJ B'SI3KOCTI,
koedimienta qudysii piakoi HepyxoMoi ¢asu, JiaMeTpa 3epHa 1 AiameTpa KOJOHKU;
VY mporuect pyxy 30HM KOMIIOHEHTa Kpi3b KOJIOHKY HOTo MOJEKyJIu Oe3nepepBHO
NEPEHOCAThCS 3 pyXxoMoi ¢a3u B HepyxoMmy 1 Hazaz. Lleil mporec BigOyBaeThCsl HE
MUTTEBO, OCKIJIBKM JUIsI TIEPEHOCY MOJIEKYJ Kpi3b pyxomy Qa3y A0 MOBEpxHi
HepyXxoMoi ¢a3u 1 HaBMaK¥ HEOOXIMHUH JesKui yac. MOJIEKyH, M0 3HAXOMSIThCS
OJIM3bKO B1J TMOBEPXHI HEpyxXxomoi (a3u, MOXYTh HNPOHMKHYTH A0 HEi Maiibke
BIJIpa3y, TOJ1 AK Ti 3 HUX, [0 3HAXOAThCSI HA BEJMKIN BiICTaH1, MOXYTh MOTPATUTH
70 HepyXoMoi a3y 3a 3HAYHO TPHUBAJIIIMK 4yac, TOOTO Jaji 3a HAIPSIMKOM DPYXY
pyxomoi ¢a3u. Y pesynbTaTi TaKOro yHOBUIBHEHOTO MEPEHOCY YAaCTUHH MOJIEKYJ
Kpi3b HepyxoMy a3y BiAOyBaeTbcsi pO3MHUBAHHS 30HHM, SKE€ Ha3UBaIOTh
pPO3MHBAHHSIM uepe3 omip Macomepeaadl y pyxoMmid ¢aszi. Monekynu, sKi
TuyHAYIOTh y pyxoMmiil (a3l Ha OUIbIy BIJCTaHb, BUMEPEIKYIOTh MOJEKYJIH, SIKI
HE BIIXOMSATH BiJ MOBEPXHI HEpyXxoMoi (azu. Omip Macomnepenaadi CrocTepiracTbes B
000x (hbazax 1 MoB'si3aHUM 31 MIBUIKICTIO pyXOMOi a3y mpsMo mponopuiiHo. Yum
MOBUIBHIIIIE TEpeMINTyeTbess pyxoma (asa, TUM OUTbIIIE MOJIEKYJI BCTHUTAE

copOyBaTHUCS Ha BY3bKil IUISHIN COPOCHTY, THM MEHIIIC pO3MHUBaHHSA. UM MEHITU
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JiaMeTp 3epHa cOpOEHTY ab0 MEHIIIa TOBIIMHA TUIIBKK P1AKOT HEpYXoMoi (asu, TUM
MEHIIIUIA OTIip Macorepeaadi y Hild, TAM MEHIIIE pO3MHUBaHHS;

Uy — JTiHIITHA MBUIKICTH Ta3y-HOCIS.

I'padiune 300pakeHHs1 piBHAHHSA Ban-/leemtepa mpejcrtaBieHe Ha puc.8, 3
SKOTO BHIHO, IO ICHY€ ONTHUMAajibHAa MIBHAKICTH MOTOKY pyXomoi ¢asu, 3a AKOi
BCTaHOBIIOEThCS MiHIManbHe 3HadeHHs BETT, To0TO MakcumanbHa €(pEeKTUBHICTH
xpomatorpadiunoi kojoHku. [lapamerpu, o6'emqnani B koedimientax A, B 1 C,
BU3HAYUTH EKCIEPUMEHTAJIbHO ab0 OOYMCINTH TEOPETUYHO BaXKKO, a 1HOMII
MPAKTUYHO HEMOXKJIMBO. TOoMy ONTHMaibHy WIBUAKICTH TMOTOKY pyxomoi (as3u
3HAXOMATh Ha IMACTaBl BU3HAYEHHS 3ajiekHocTl H Bix U, Ha HaHIM KOJIOHIU IS
Oynb-aKo0i cuctemu '"copOeHT-copOat" (Haramaemo, mo N 1 H mano 3anexars Bij

IIPUPOJIU B3a€EMO/IIT MK COPOEHTOM 1 copOaToMm).

urOHT

ccccccccccccccccccccccccccccccc

»
] SI6L % 6. 6.6 6.6 6. % € 6 € 6 € 6. 6. € 6 € 6 6 66 €6 € 66 66 €6

Puc. 8. I'padik 3amexHOCTI BHCOTH, CKBIBAJICHTHOI TEOPETHYHIN Tapimmi H, Bix
JHIAHOT WIBUAKOCTI pyXy ra3zy-Hocis Uy.

VY kaminspHUX KOJOHKax, Je Hepyxoma (a3za HaHeceHa TOHKUM IapoM abo
3aKpilUieHa Ha BHYTPINIHIX CTIHKaX Kamusipy, BuxpoBa Audy3is BIACYTHSA,
BHACIIJIOK YOT'0 KanUIsIpHI KOJIOHKU €(DeKTUBHIILI 32 HAOUBHI.

Crig 3a3HAYMTH, 10 3@ BEIMKHUX IMBUIKOCTEH MOTOKY pyXoMoi (a3 B PIAMHHIN
azcopOuiHi xpomarorpadii ("BUCOKOIMBHUIAKICHA XpomaTorpadis') Benmuunna H
3aJIeKUTh B OCHOBHOMY Bij A0/aHKIB A Ta CU, B piBHSHHI (2.23), TOMY H1ABUIICHHS
U, TpH3BOIUTH 10 Oe3mepepBHOro 30uIbIneHHS H, TOOTO 10 3MCHIICHHS

e(eKTUBHOCTI poOOTH XpoMaTorpadiyHOi KOJIOHKH.
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2.2.6. Po3ninibHa 31aTHiCTH XpoMaTorpadiunoi KOJIOHKM.

JI1s yCminrHoro SKICHOTO 1 KUIBKICHOTO XpomaTorpadiqHoro aHamizy noTpiOHe
Take PO3JICHHS, IKe O JO3BOJWIO 3 HEOOXITHOIO TOUHICTIO BUMIPIOBATH SIKICHI 1
KUIBKICHI TTapaMeTpu XpomaTorpadidyHux IikiB, TOOTO MapaMeTpu YTPUMYBaHHS 1
ot mikiB. ToMy ofHE 3 OCHOBHHUX 3aBllaHb XpomaTtorpadii moyisrae B ToMy, mob
OTPUMATH YiTKE PO3ALICHHS CyMilli KOMIOHEHTIB. [Ipo AKICTh pO3iNeHHs CyIaTh 3a
YHCJIOM IIIKIB 1 32 BIJCTAaHHIO, Ha K1l BOHHU 3HAXOISATHCS OAWH B1J 1HIIIOTO.

Heo0ximHo10 yMOBOIO XpoMaTorpadgivHOro PO3LICHHS PEYOBUH € BiIMIHHICTh
ix copOmiitHux BiactuBocten (I'), sika pHU MOCTIMHOCTI YMOB XpomaTorpadyBaHHs
NPUBOIUTH J0 BiIMIHHOCTI MapaMeTpiB yTpuMyBaHHS KommoHeHTiB (V,, Vi, t/, t;).
AJnle BUKOHAHHS I[I€1 YMOBH III€ HE JOCTATHBO YEPE3 PO3MUBAHHS XpOMaTorpadiuHux
MIKIB, K€ MOXE NPU3BECTU 1O MOBHOTO a00 YaCTKOBOTO MEPEKPUBAHHA IMIKIB 1
HEMOKJIMBOCTI TOYHOT'O BUMIPIOBAHHS SIKICHUX 1 KUTbKICHUX ITapaMeTpiB MIKiB.

PozainbHa 31aTHICTE XpoMaTOrpadiyHOT KOJIOHKHU 3aJICKUTh BiJ] CEJIEKTUBHOCTI
Ta e(eKTUBHOCTI KOJIOHKH (pHcC. 9).

CenexmusHicms € MIPOKO B3aEMHOTO PO3MOAUTY JBOX abo  Ouibliie
BU3HAUYBAaHUX PEUOBHMH Yy XOA1 XpomarorpadiyHoro tmpouecy. CenekTHBHICTh
MO>KHA TMOJIATH K BIJICTaHb MIXK MiKaMU (CTYIIHb PO3/IJICHHS):

AV'p = V,R(Z) - V,R(Z) = Va(T2-T1) (2.24)

3 1BpOro pIBHSHHS BHUIHO, IO CEJICKTUBHICTh 3aJICKHTh BIJ PI3HUII
Koe(DiIieHTIB pO3MOALTY BU3HAYYBAaHUX KOMIIOHEHTIB 1 KUIBKOCTI HepyxoMmoi (asmu.
Axmo I',=I';, TO po3aUICHHS Ha [JaHOMY COpPOCHTI HEMOXJIMBE, PEYOBUHU
CITFOIOBATUMYTHCS OJTHUM TTIKOM.

HaitnommpeHnimum crnocoOboM MiABUIIEHHS CEJICKTUBHOCTI € 30UIbIIeHHs V, 3a
pPaxyHOK 30UIbLIEHHS JOBXUHU XpoMaTorpapiyHoi KOJOHKH, OJHAK 1€ MPU3BOIUTH
710 PO3MHUBaHHS XpoMaTorpapiyHuX MiKiB.

[HIMit criociO BUpakKeHHS CENEKTUBHOCTI Yepe3 Mipy BIIHOCHOTO YyTPUMYBaHHS

JIBOX PEUOBHH — Koeiyichm ceiekmusHocmi (ghakmop po30inens) o.

‘ot
Iy
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VY upoMy piBHSIHHI Ma€ 3aJ0BOJIBHATUCH yMoBa [ 5> Iy,

Hagitp sixkmo I,>> I3, HEe MOKHA 3a3galierip CKas3aTH, M0 PO3IiICHHS Oyne
MOBHUM, TOOTO OCHOBH MiKIB pO3AUIATECS. st mboro Tpeba 3HaTH €PEKTHUBHICTH
PO3/IIJICHHS.

HeoOximHO TakoX pO3PI3HATH CEICKTHBHICTh KOJOHKH 1 CEJICKTHUBHICTD
copbenta. Cenekmusricmes cOpOEHTa — 1€ WOTO BHOIPKOBICTH 10 KOMITOHEHTIB, SKa
3aJIeKUTH BIJl IPUPOIM Ta CTPYKTYpPU COPOEHTY Ta MPUPOIU COpOarty.

E¢exmuenicmv — 1€ 3AaTHICTh CUCTEMH  ONUPATHUCS  PO3MHBAHHIO
xpoMarorpadiuHux IiKkiB. BoHa XapakTepusye SKICTb KOJOHKH. Miporo
edextuBHOCTI poboTu KoJoHKM € H (BETT). Uum menma BETT, tum wmenme
PO3MHUBAHHS MiKa 1 TUM BUIA €(DEKTUBHICTh PO3LICHHS.

BpaxyBaBiiu Teopit0 €KBIBAJICHTHHX TapuloK 1 Audy3iiHY TEopio, MOXKHA
JTIATH BUCHOBKY, 110 €(QEKTHUBHICTh THUM BHIIA, YUM MEHIIHMI diaMeTp 3epHa
COpOEHTY, IMIUIbHIINIE HOro ymakKyBaHHS B KOJIOHIl, YMM MEHIIA TOBIIMHA TUTIBKU
piakoi HepyxoMoi (a3u (MpU 1bOMY 3MEHIIYEThCS BUXPOBa AUQY3isi, MEHIIUHN OIip
Maconepenaul y Hepyxomiit ¢asi), MeHmr koedimienta nudysii copbaTy B pyxomiii
¢a3i, TOOTO MeHIIa B'A3KICTh (MEHILMI OMip Maconepeaayl y pyxomii ¢ast).

Ha puc. 9 HaBemeHO 3aJeXHICTh CTEMEHS PO3IUICHHS JBOX PEUYOBUH Bif
€(EeKTUBHOCTI KOJIOHKHU 1 CEJIEKTUBHOCTI COpOEHTa. SIK BUIHO, JOCTATHHO MOBHOTO
PO3IUICHHS MOXHA JIOCSATTH JIUIIE MPU MOEAHAHHI BUCOKOT €PEKTUBHOCTI 3 1OOPOIO
CeNIeKTUBHICTIO. (CeNIeKTUBHICTh BIUIMBAE HA SKICTh PO3AUICHHS MOXE HaBITh
Oinble, HIX epeKTUBHICTh. TOMYy HEOOXITHO 3HANUTH 3aJIEAKHOCTI, K1 3B S3YIOTh Lii
0oOHU/IB1 OCHOBHI XapaKTEPUCTUKU KOJOHKH.

VY Bumanky, 300paxkeHomy Ha puc. 9, 6, 00paHO HOCTATHHO CEJIIEKTHBHUUN
copbeHt, Tomy AV'r Mae BiIHOCHO Benuke 3HayeHHsA. [Ipore miku po3MuTi i
MEPEKPUBAIOTHCS, TOOTO 1151 KOJOHKA HU3BKO €(PEKTHBHA, MOXKJIMBO UYEPE3 BEIMKHUI
JiaMeTp 3epeH COpOeHTY 1 HellIbHE W HEepiBHOMIpHE HOro ymakyBaHHs. Bce 1ie
MPU3BOAUTL 1O TOJOBXKEHHS TPUBAJIOCTI PO3AUICHHS 1 301IBIIEHHS KIJIBKOCTI
pyxoMoi a3y, He0OX1THOI JJIsl €IFOI0OBAHHS PEUOBUH 13 KOJIOHKHU. Y BUIIAJIKY, SKUN

umocTpye puc. 9, B, 00paHO HECENEKTUBHUN COPOEHT s NaHUX CIOJIyK. Tomy
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HE3BAXKAIOUM Ha BY3bKI IIKH, TOOTO BHCOKY €(GEKTHUBHICTh, SKa CHPUYMHEHA
BHCOKOIO JIUCIIEPCHICTIO COPOEHTY 1 HOro IUIPHUM YHAaKyBaHHSIM Yy KOJIOHII,
pO3AUICHHS HE BiIOyBaeThCs, OCKUTLKH AV'g Manmid.

VY Bunajaxy, HaBeIeHOMY Ha puc. 9, a, 00paHO CEeNIeKTUBHUN COPOEHT, HIUIBHO 1
PIBHOMIPDHO YNaKOBaHUW y KOJIOHKY, €(QEeKTHBHICTb pO3AUICHHS BHcOKa. Lle
3a0e3neuye MOBHE PO3/iICHHS PEYOBUH 33 MIPUHHATHHUNA MPOMIDKOK Yacy i eKOHOMHY

BUTpPATY EIIOCHTY.

-—

o5 ®o,5

—

Aly

A

-

-—

Puc.9. YiTKicTh pO3MiJIEHHS KOMIIOHEHTIB MPU PI3HIN CEJIEKTUBHOCTI HEPYXOMOIi
(ha3u 1 epexkTUBHOCTI XpoMaTorpadiyHOT KOJTOHKHU:
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a) — BEJIMKa CEJICKTUBHICTb 1 BeJIMKa e(DEKTUBHICTD;
0) — BeJIMKa CeJIEKTUBHICTh 1 HU3bKa €(PEKTUBHICTb;
B) — HU3bKA CEJIEKTUBHICTD 1 BEJIMKA €()EKTUBHICTH;

') — HU3bKa CEJICKTUBHICTh 1 HU3bKa €(PEKTUBHICTD.

KpuTtepiii po3gisiennsi. [[ng KUTBKICHOT OINIHKM 9ITKOCTI pPO3AUICHHS B
xpoMarorpadiuHOMy aHalli3i BUKOPUCTOBYETHCS KOMIUIEKCHUU MapameTp, SKui
XapaKTEpU3ye 10 Ha PO3IIJICHHS TBOX KOMIIOHEHTIB K €()eKTUBHOCTI KOJIOHKH, TaK
1 CENIEKTUBHOCTI — Kpumepiti po3dintenus Rs. B Tol 4ac $K CENeKTUBHICTh
XapaKkTepu3ye pO3AUICHHS  MaKCHUMyMIB  MIKIB, KpUTEpId  pPO3AUICHHA €
XapaKTEPUCTHKOIO PO3IUIEHHS CaMUX XpoMaTo(padIyHUX MiKIB.

B ocHOBy kpuTepito MOKIIaeH! eTIOiiHI XapaKTepUCTUKH, sIKI BUZHAYAIOThCS

3a XpOMAaTOTPaMoro:

R - Al AV,
s (1) 2 O (2)
Wyt Wys Wyt Wys 296
R - 2AV, (2.26)
T 01 @

ne Al,—BifcTaHb MiXK BUCOTAMH JIBOX XpoMaTorpadidHuX MiKiB, CM a00 MM,

AV, — pi3Hulig 06’ eMiB yTpuMaHHs, 00’ €MH1 OJIMHHII],

o5 — NTUPHUHA TiKa HAa PiBHI OJIOBUHU HOTO BUCOTH, JIiHIIHI 400 00’ €MH1 OJIMHUII],
@ — IIMPHUHA KA B OCHOBI, JIIHIIHI 200 00’ €MH1 OJUHUIIL.

Y xpomarorpadii mparHyTb HE A0 HaWOILIBIIOTO, a 10 ONTHMAJIBHOTO
PO3/IJIEHHSI, TOOTO TIKKU MalOTh 3HAXOJWUTUCHh TUIBKK Ha TMEBHIM BiJICTaH1 OJWH BiJ
OJIHOTO. [[7151 KIIBKICHOTO aHalli3y MOXKHA 3aJlaBaTu Kputepiil po3auienns 1,0. SAxuio
Tpeba, MO0 MK PO3AUTUINCS 10 HYJIHOBOI J1HIT, HECOOXITHUI KPUTEPIA pO3IITICHHS
1,5. dxmo Rs<1, BigOyBaeTbcs TmepeKpuUBaHHS TMIKIB, 1 TOYHE BU3HAYCHHS
napameTpiB, 0OCOOJIMBO KIJTbKICHUX, CTA€ HEMOXIJIUBUM. 32 OJIHAKOBOTO COPOEHTY Y
KOJIOHKAaX, PpO3AUICHHS MOXKHA TMOJINIIUTA TOJOBXKEHHSIM KOJOHKHU, TOOTO

301IBIICHHSM YHCIIa TEOPETUYHUX TapLIOK.
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KpiMm Toro, BaXIMBUM TMapamMeTpoM, MIO0 XapaKTepU3yE TOBHOTY
BUKOPHUCTaHHs Hepyxomoi (a3u 1 BIUIMBaE Ha e(EKTUBHICTb PO3AUICHHS, €

Koe@iyicnm emuocmi (gpaxmop ympumysanns) K':

k'= VRV _ tr—lo (2.27)

Vo to

HeBenuki 3HaveHHss K' 3acBiguyroTh Te, IO KOMIIOHEHTH CyMilli, sIKi
PO3AUISIIOTh, C€Ia00 YTPUMYIOThCS B KOJOHLI. OTXe, CIOCTEpIraeThcs MOraHe
PO3UICHHS, OCKUIbKM HepyxoMa (a3a BUKOPUCTOBYETHCA HEIOCTATHHO €(EKTHUBHO.
3a BeNMKWX 3Ha4eHb K' PO3MICHHS MOJIMIIYETHCSA, OJHAK MPU I[OMY 3aHAATO
30UTBIIY€ETHCS TPUBAIICTh aHAMI3y 1 KPUBI €IIOIOBAaHHS PO3MUBAIOTHCA. Y PIAUHHIN
xpomatorpadii onTuMalibHI 3HaueHHs K' 3HaX0oasIThCs B Mekax 1,5-4,0, a B ra3oBiid —
30-50.

[ToenqnaBmM momnepenHl piBHAHHA OTPUMAEMO BUpA3, SIKUU 3B'SI3ye KpuUTepii
po3aiieHHsT Rg 3 epeKTUBHICTIO N, CEICKTUBHICTIO a Ta KoedirieHToM eMHOCTI K'

KOJIOHKH.

R = () () e

a kr+1

Ile piBHSIHHA Aa€ 3MOry OOYMCIIOBATH 3aJIEKHICTh MK €(PEKTHUBHICTIO N Ta
CEJICKTUBHICTIO Il BUMNAAKIB TOBHOTO po3aiieHHs (Rs=1) 3a pi3HuX 3HauYCHb
koedirienta emuocti K'. Ciim TakoX 3a3HAYMTH, M0 JUIA  PO3PaxyHKIB
BUKOPUCTOBYIOTh MiHIMaJIbHY BeJIMYKMHY K', 00UnCIIeHy 3a 3HaYCHHSIMU Vy PCUOBHHH,
ska copOyeThcsl Hairipmie, To0To Mae Haiimenmie 3HadeHHs [(D) cepen ycix
PEYOBHH, SKi TOTPIOHO PO3IITUTH.

[cHytOTh MeTOU OOpOOKH HEMOBHICTIO PO3AUICHUX XpOMATOrpadiyHHUX MiKiB,

SIK1 JO3BOJISSFOTH IPUOJU3HO BU3HAYATH MTapaMEeTPH ITIKiB.
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2.2.17. SIxicHuii xpomaTorpadgiynuii anais

OyHkItis xpomaTtorpadidyHOi KOJOHKH 3BOAWTHCS 10 PO3AUICHHS CKJIAIHOT
cyMminii Ha OlHapHI CyMIlIl IHAMBIAyaJIbHUX KOMIIOHEHTIB 3 Ta30M-HOCIEM.
BcraHoBIeHHS SIKICHOTO 1 KUIBKICHOTO CKJIAAy CYMIllll BUKOHYETHCS Ha OCHOBI
XpoMaTorpaMu 3a MeKaMH KOJIOHKH 3 BUKOPUCTAaHHSIM Pi3HUX METO/IIB.

Haituacrime BUKOPUCTOBYIOTH ideHmu@ikayito 3a 00NOMO2010 emdaloHié Ta
i0eHmughikayiro 3 BUKOPUCTMAHHAM O08IOHUKOBUX OAHUX .

3riiHO 3 nepwum Mmemooom 1NCHTHUGIKAIIID MOXKHA IPOBOJUTH JIBOMA
npuiiomamu. Y pasi nepuio2o TpUMOMY MHapaMeTpyd yTPUMYBaHHS KOXKHOTO TIiKa
XpOMaTorpaMu JOCIIIKYBaHOI CyMIIlll OPIBHIOKOTH 13 TapaMeTPaMU IiKiB pEYOBHH-
€TaJIOHIB, XpOMATOTpaMH SAKUX OTPUMYIOTb OKpPEMO TIPpH THUX KE YMOBax
xpoMarorpadyBanHs. Sk eTanoHu OepyTh PpPEUOBHMHU, NPHUCYTHICTh SAKUX
nepeadavaeThCsl y CKIAl JOCHIKYBaHOI cymini. BiicyTHICTH cepes mapameTpiB
yTPUMYBaHHSI MIKIB CyMIllll TApaMEeTPiB YTPUMYBAHHS YUCTOI PEYOBUHU OJTHO3HAYHO
CBITYUTh NPO BIJCYTHICThH I[I€] peyoBUMHU B cymimni. HasiBHICTH B Xpomarorpami
CyMIillll TiKa 3 MapamMeTpoM YTPUMYBAHHS, SIKUA MAa€ MK SAKOiCh YMUCTOI PEUYOBUHU,
MO€ CBIJUUTH TPO MOKIUBICTb HASIBHOCTI I[I€] PEYOBMHM B CyMIlIl, ajie He
BUKJIIOYEHA HASABHICTh IHIIOT PEYOBHMHM 3 PIBHUM a00 OJM3bKUM IapaMeTpoM
YTpUMYBaHHSI.

VY pasi dpyeoco nputiomy peHOBUHY-ETAJIOH BBOISATH Y JNOCHIIKYBaHY CYMIII.
Sxmo BHUCOTa BIAMOBIMHOTO MMiKa 30UIBIIYETHCS, @ BIH HE PO3MIUPIOETHCS, TO
MpUpoJa BU3HAYYBAHOTO KOMIIOHEHTA 1JCHTHMYHA PEUOBHHI-CTAIOHY. SIKIIO X Ha
XpoMarorpami AOCTIAKYBaHOI CyMillll CIIOCTEPIraeThCs 3MiHA IMPUHHU HA MOJIOBUHI
BHCOTH ITika a00 BUHMKA€ HOBHUM MK, TO BBEJACHO €TAJIOH 1HIIIOI IIPUPOJIH.

JI1st iATBEPI>KEHHS HAsIBHOCTI UM BIACYTHOCTI JOCIIIIPKYBAaHOTO KOMIIOHEHTA y
CyMIIII aHaJIi3 MPOBOASATH HE HA OHIM KOJIOHII (200 TOHKOIIAPOBIii MJIACTUHII), a HA

TPHOX KOJIOHKAX, 3alIOBHEHUX COPOCHTAMH 3 Pi3HOIO MOJBIPHICTIO. SIKIIO Ha BCIX
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TPhOX COpPOEHTaxX MIATBEPKYIOTbCSI OTPUMAaHI pe3yibTaTH, TO L€ BXKE JIOCUTh
NEPEKOHJIUBO 3aCBIUy€ HASIBHICTh CAME IIbOTO KOMIIOHEHTA Y CYMIIIIi.

Etanonnuii metox imeHtudikaiii peyoBUHH YacTO 3aCTOCOBYIOTh y XIMIYHIN
TEeXHOJOrii, ¢apMaleBTUIll, KOJIM Tpeda NEepPeBIpUTH YHUCTOTY PO3YMHHHUKA,
MIATBEPAUTH JOCTEMEHHICTh CHPOBHHM, BHW3HAYUTH HASBHICTH OJHOTO-IIBOX
KOMITOHEHTIB Y CKJIaJIHI{ CyMIIIIi.

3a Opyeum memoOom PEUOBUHU HaMuacTilie 1ACHTHU(PIKYIOTh 3a TaKUMU
MMOKa3HUKAMH:

BIJIHOCHUM 00'€eM yTpUMyBaHHs a00 BITHOCHHI Yac yTpUMYBaHHS;
1H1eKe yrpuMmyBaHHs KoBaua.

3a nepuwioco éapianmy B OJHAKOBUX YMOBaX OTPUMYIOThH JBI XpOMaTOrpaMu —
JOCIIKYBaHOi cymii 1 crannapTy. OCKUTbKM MapaMeTpu YTPUMYBaHHS 3ajiekKaTh
HE TUIBKM B1JI XapakTepy pPEYOBMHHU, @ W BIJ KOHCTPYKTUBHHUX OCOOJMBOCTEH 1
pexumMy pobotu xpomatorpada, TO A SKICHOTO aHali3y BUKOPUCTOBYIOTHCS HE
a0COJIIOTHI, a BIJTHOCHI IMapaMeTpu yTpuMyBaHHs. lle no3Boisie B 3HayHId Mipi
BHUKJTFOUMTH 10 BUTIAIKOBUX (DAKTOpiB, HANIPHUKJIAA, KOJMUBAaHHS TeMIiepatypu. llpu
[IbOMY BUIIpaBJieHUI 00’ €M yTpuMyBaHHs V', a00 BUIpaBieHUH yac yrpumyBaHHs t',
BIIHOCATh J10 BUIPABIECHOTO 00’eMy yTpuMyBaHHS V' a00 BHUIPABICHOIO 4acy
yTpuMyBaHHS ', pEUOBHMHHU, MPUUHATOI 3a cTaHAapT. lle Moxe OyTH, HampUKIIAI,
HOHAH — OJIMH CTAHAAPT JIsl BCIX PO3AUIIOBAHUX PEUYOBUH 200 OKpEeMi MPEeICTaBHUKH
JUTSL PI3HUX KJIACIB PO3UTIOBAHUX CIIONYK, HAMPUKIad, IEHTAH — JIJI TOMOJIOT1YHOTO
pSy ajKaHiB, MaclisiHAa KUCIIOTa — IS KJIacy >KUPHUX KUCI0T. OOUncIiieHi BiTHOCHI
4acu yTPUMYBAaHHS OKPEMHUX KOMIIOHEHTIB TMOPIBHIOIOTH 13 TAOMMYHUMH JTaHUMH,
3100yTUMU 32 TUX CaMHUX YMOB (OJIHaKOB1 aJICOPOCHT 1 TemMmepaTypa KOJIOHKH), 1 3a
pe3ynbTaTaMu TOPIBHSHHS POOJISITh BUCHOBOK TPO SKICHUW CKJIaJa aHaI30BaHOI
pooHu.

3Ha4YHO 3PYYHIIUMHU JJs  iAeHTH(]IKAII] PEYOBUH BUSIBUIINCS [HOEKCU
ympumyeanHnsi, BBeleHI udecbkuM BueHUM KoBaueM. ExcnepumenTtanbHo Oyiio

BCTAaHOBJICHO, IO B pa3i CJIFOIOBAHHS T'OMOJIOTIYHOTO paay HaCHMUYCHUX aI_II/IKIIi‘lHI/IX
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BYIJICBOJHIB (QJIKaHIB) CIOCTEPIraeThCs JiHIMHA 3aJIeKHICTh MIXK BHUIIPABJICHUM
yacoM yTpuManHs t', (BumpapieHuM 00’eMoM yTpuMaHHS V') Ta YHCIOM aTOMIB
KapGoHy B Monekynax aimkaHiB. 3alpOrOHOBAHO BBaXKATH, IO IS aJIKaHIB 1HIEKC
yTPUMYBaHHsI JOPiBHIOE YnciTy aToMmiB KapOoHy B MOJIEKyIi ajakaHy, TOMHOKEHOMY
Ha koedimient 100. Hampuknan, iHaeKcH yTpUMYBaHHS METaHy, €TaHy, MpPOIaHy
TOILIO JTOpiBHIOIOTH Bignosiano 100, 200, 300 1 1. 1.

3a cucremoro KoBaua Oyab-sKiii CIOJYIl CTaBUTHCS Y BIATOBITHICTH
TINOTEeTUYHUN  BYIJVICBOJIGHb  HOPMaNbHOI  OyJOBH, 10 Ma€  aHAJIOTIYHI
xpoMarorpadiuHi BIACTHUBOCTI 1 MICTUTh J€sKe MPOMiXKHE unucio atomiB KapOony.
Ingexc yrpumyBanHss KoBawa juisi HEBiIOMOT pPEYOBMHM X OOYHCIIOIOTH 3a

dhopmyioro:

| = 9 t;,x—lg t;'z +2 {-100 2929
Igt;,(z+l)_|gtlr,z ’ ( . )

ne zZ — aucno aromis Kapbony B MoseKym ankany, t'y, ta t' ;1) — BUIIpaBIcHUN 9ac
YTPUMYBaHHS aJIKaHIB 3 BIAMOBIAHUM uuciioM aTomiB KapOony, t' — BumpapieHuit
9Jac yTpUMyBaHHS HEB1JIOMO1 PEUOBHUHH X.

Bubupatorh Take z, mo0 MiK peYOBMHU BUXOJMB MK IMIKAMHU HOPMAaJbHUX
BYIJIEBOAHIB 3 Z | Z+1 atomamu KapOony.

Innexcu KoBaua, opepkaHi mpu XpoMarorpadyBaHHI pPI3HMX pPEUYOBHMH Ha
MEeBHUX Hepyxomux ¢aszax 1 Mpu MEBHUX TEMIIEpaTypax, HABEJICHI Yy JTOBITHUKAX.
ChiBnagaHHs BHU3HAQYEHMX IHJIEKCIB yTPUMYBAaHHS HEBIJOMOI PpPEYOBUHHU 3
TaOJUYHUMHU JTaHUMU JIJISI BIJOMUX PEUOBHUH JI03BOJISIE MIPOBECTH iX 1EHTU]IKAIIIIO.
Jlyist 611b1110T HAIHHOCTI SKICHOTO aHali3y MPOBOJSThH MOPIBHSHHS 1HAeKCIB KoBaya,
oJiep KaHUX Ha PI3HMX 32 MOJISIPHICTIO HEPYXOMHUX (ha3ax.

Ha ocHOBI ekcriepuMeHTaIbHUX JIaHUX MOKHAa TOBOPUTH TIPO HACTYMHI
BJIACTUBOCTI 1HJIEKCIB YTPUMYBaHHS:

1. Ilpu mepexondl BiJl OJHOTO YWi€HA TOMOJIOTIYHOTO PSIAY JO 1HIIOTO B Oy/b-
SKOMY TOMOJIOTIYHOMY pAIl 1HIEKC YTPUMYBaHHS 30U1blIyeTbesa Onm3bko Ha 100

OJIMHUIID.
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2. PedoBuHU, 61M3bK1 32 OYJ0BOIO, MPU BBEJEHHI B X MOJICKYJIM OJTHAKOBUX
(YHKITIOHATBHUX TPYI 30UIBIIYIOTh 1HAEKC YTPUMYBaHHS MPUOIU3HO HA OJHY U Ty
K BEJIMYUHY.

3. Jlnsa venonsipHOi HepyXxoMoi (a3u pi3HULS 3HAYCHB 1HACKCIB YTPUMYBaHHS
Al ABOX 130MEpHHX CIHOJYK MPHOJIU3HO JOPIBHIOE PI3HUIN iX TEMIIEpaTyp KUIIHHS,
IIOMHOEHOI Ha 5, T00T0 AI=SAT,,0

4. Pi3HULS 1HJEKCIB YTPUMYBaHHS JBOX peuoBHH A 1 B, orpumanux Ha oHIN
1 Tiif % Hepyxomiil (a3l 1 mpu ogHaKoBiil Temmeparypi — Al p — BigoOpaXkae BIUIUB
CTPYKTYPHHUX BIIMIHHOCTEH 4M (DYHKI[IOHAJILHUX TPYN LUX CHOJYK, 1 Ha3UBAETHCS
comomoppHum  pakmopom. PeUOBHUHM  HA3UBAIOTHCS TOMOMOP(OHHMH IO
BIIHOIIICHHIO OJIHA JI0 JIPYTOi, SKIIO iX MOJEKYJIU BIAPI3HSIOTHCS OAHUM YU JIBOMA
CTPYKTYPHUMHU  €JIEeMEHTaMH: H-mapadiHd, Hampukiaa, romMoMopdHi  iX
(YHKL10HAJTBHUM MOX1THUM (CIIUPTaM, rajJOr€HONOXITHUM).

[lepeBara innekciB KoBaua B TOMy, 1110 BOHM MalOTh aJUTHUBHI BIACTUBOCTI
BIJIHOCHO Oy/JOBM JOCIHI/KYBaHOI PEYOBUHH, iX MOXXHA OTPUMATH MUITXOM

CKJIQJJaHHS! CTPYKTYPHUX IHKPEMEHTIB 1HAEKCIB yTPUMYBaHHS:

l=>"nl,, (2.30)

7€ Nj — KITBKICTh CTPYKTYPHUX TPYI B MOJIEKYJIl PEUOBHUHH,
li — CTpYKTYpHUI IHKpPEMEHT IHJEKCa YTPUMYBaHHS, MOKHA 3HAWTH 3a PI3HUIICIO
roMOMOpP(pHUX PaKkTOpiB NpH MOJSPHIN 1 HEMOJSAPHIN HEPYXOMiid (a3i.

Kopuctytounch 1UMHU BIACTUBOCTAMHU 1HJIEKCIB YTPUMYBAHHS MOJKHA JIETKO
11eHTU(IKYBaTH KOMIIOHEHTHM CyMIlll, po3paxyBathu romomophHuii ¢akrop,
MEPEBIPUTH KOPEJSIII0 1HACKCIB YTPUMYBaHHS 3 OYJOBOIO MOJEKYJIH (YUCIOM
BYIJICBOJHEBUX aTOMIB B  MOJIEKYJaX TOMOJIOTIB) YW  (I3UKO-XIMIYHUMHU
BJIACTUBOCTSIMU BIAMOBIIHUX CIHOJNYK (TeMIlIEpaTypaMH KHUIIIHHS, MOJEKYJISIPHUMHU
Macamd i T.1.).

Pocilicekuit Buenuit M.C.Birgepray3 3ampornoHyBaB JUisl SIKICHOTO aHajizy

BUKOPUCTOBYBATH JIIHINHI IHAEKCH YTPUMYBAHHS:
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[ !
tr,x _tr,z

= 2 (2.31)
rz+1 rz

Bonu BHM3HAuaroThCs 13 BIIHOIICHB BIJICTAHEH MDK OpJAMHATaMH MaKCUMYMIB
BIJIMOBITHUX MiKIB. [HIEKC yTpUMYyBaHHSI METaHy CTaHOBUTH 1, eTaHy — 2, Ipomany —
3 i T.a. [nnekcu Birgepraysa BUKOpUCTOBYIOTBCS Tak caMo, fK 1 iHaekcu KoBaya.

[cHytoTh ¥ 1HIN Mmemoou idenmugbikayii. Y paszl BIACYTHOCTI 1HJEKCIB
yTpUMYBaHHS Y JOBIIHUKOBIN JiTepaTypi, Xpomarorpad Mo>ke BUKOPUCTOBYBATHUCS
JUTSI BUIUICHHS HEBIJIOMOI PEUOBUMHU Yy YMCTOMY BUIJISI/IL 3 €JII0ATy Mij 4ac BUXOJTY
xpomaTorpadiqHoro Iika 3 HACTYITHUM JOCIIDKCHHSAM 11 3a JOMOMOTO 1HIIUX
(13UKO-XIMIYHMX YU XIMIYHUX METOJIIB aHali3y. Beauki MOKIMBOCTI Uil SIKICHOTO
aHai3y Mae€ TIOpUIHUNM METOJ XPOMAaTorpadiqHOro PO3AUICHHS 3 BUKOPUCTaAHHSIM
Y- abo mac-cnekTpanbHOro JIeTeKTyBaHHs. E(EKTUBHHM € MO€IHAaHHA PIAMHHOTO
xpoMarorpada 31 CHEKTPO(YOTOMETPUYHUM JIETEKTOPOM, SIKHUA Jla€  3MOry
3aMUCyBaTH CIEKTPU TMOTJIMHAHHS KOMIIOHEHTIB JIOCHIIKYBaHO1 cyMimii. OTpumani
CHEKTPHU MOPIBHIOIOTH 3 HAaABHUMH Yy Karajorax abo mam'sTi KomMm'rorepa 1 Ha Lid
IiJICTaB1 11eHTU(PIKYIOTh KOMIIOHEHTH CyMIIIII.

[3 BCIX MOXJIMBUX METOIB 1IeHTU(IKAIIT CyMIllll OTPUMAIIA PO3TOBCIOKEHHS

TUIbKI Ti, $KI, BOJIOJIIOYM BHCOKOIO YYTJIMBICTIO, TOTPEOYIOTh OYyXKE€ MaJIUX

KUIBKOCTEH PEYOBUHHU JIJISI aHATI3Y.

2.2.8. KiibkicHuil xpomatorpadiynunii anaJis

OCHOBOIO ~ KUIBKICHOTO ~ aHali3y €  3aJeXHICTh MDK  KUJIbKICHUMHU
XapaKTEpUCTHUKAMU XpoMaTorpadiuHuX TMIKIB Ta KOHLEHTpAI€ abo KUIbKICTIO
PEUOBHUHH, sIKa BBEJICHA B XpoMaTorpad.

Kinvxicnumu napamempamu xpomarorpadgigyoro miky (P) e€:

1) naowa xpomartorpadiyHoro mika S — riomia ¢Girypu, oOMexeHa KOHTYpOM
MKy 1 IPOJOBXKEHHIM HYJIbOBOI (0a30B01) miHii. [lnoma nmiky npulian3HO JOpiBHIOE
TLJIOII PIBHOOECAPEHOTO0 TPUKYTHUKA 1 00UHCITIOETHCS K JOOYTOK BUCOTH HA ITUPUHY

MKy, BAMIPSIHY Ha PiBHI MMOJIOBUHU MOTO BUCOTH:
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S=@o5-h (2.32)

2) Woro eucoma h — JOPIBHIOE BEJIMYMHI TEPHCHIUKYISAPY, OMYIICHOTO 3
BEPIIMHU MKy Ha 0a30BY JIHIIO;

3) 0obymok eucomu h na uac ympumysanns t, BiAIOBIAHOIO KOMIIOHEHTa a00
Ha MPOTMOPIiiiHy oMy BiacTaHb |, Ha XpomaTorpaMi BiJi MOMEHTY BBEIACHHS IpOOH
710 peecTparlii MakCUMyMYy ImiKy, To0To h-t, ta h-l,.

Bubip Toro uym iHmoro mnapamMerpa HaWJacTillle BHU3HAYAETHCS BHUIOM
XxpoMartorpapiyHuX MiKiB.

Halitounimn pe3yiabTaTd OTPUMYIOTH MPU BUKOPUCTAHHI SK KUIBKICHOTO
napameTpy IUIOINIl XpoMaTorpadiuHoro Iika, OCKUIBKMA TUIONIl TMIKIB HalWMeEHIIe
3aJIe’KaTh B1Jl yMOB €KCIIEPUMEHTY.

SIKIO MIKM Ha XpomaTorpaMi MarOTh OJIHAKOBY UIMPUHY, 3aMICTh IUIOL] B
KUTPKICHOMY aHalli3i MOXXHAa BUKOPUCTOBYBaTH BHCOTH TikiB h. Bucoty mikiB
BUMIPSATH NpocTOo 1 mBuame. i1 BUMIPIOBaHHS » IUIOMII MiKIB HEOOX1JHO
3aCTOCOBYBATH CIICIialIbHI 3ac00M (MIaHIMETp) abo peecTpaTopu 3 IHTErpaTopamu,
ajie 3aJeKHICTh IUIOINII MiKIB BiJ] MACM PEUYOBMHU Ma€ OUIBIIMMA J11ala30H JIHIHHOTO
3B’SI3KY, HI’K BUCOTA, 1 BUMIp IUIOIII J1a€ OUIBIIY TOYHICTb.

AHami3yloud CyMilllli OJHOTHITHUX CIONYK, ISl SIKUX €(PEKTUBHICTh KOJOHKHU
OJlHaKOoBa, a00 BHUKOPUCTOBYIOYM JJIA aHANI3y HE TMOBHICTIO PO3JALUIEHI
xpoMarorpadiuHi MiKWA, MOXHAa BHUKOPHUCTOBYBAaTH B SKOCTI CHTHAIy JOOYTOK
BUCOTM Ha 4ac YTpUMyBaHHA t, BIAMOBIAHOIO KOMIIOHEHTa a00 Ha MPOMNOPLIHHY
HoMy BijcTanb |, Ha XpoMartorpami BiJi MOMEHTY BBEICHHS MPOOH 10 peecTparlii
MaKCHUMYMY IIiKy, TO0TO, h-t; a6o h-l,.

Bucory mika h, no0ytku h-t; Ta h-l; He 3acTOCOBYIOTH IpH BU3HAYEHHI KIJIKOCTI
PEUYOBMHHU 3a JOIMOMOTOI0 MOTOKOBOI'O JAETEKTOPa, a TAaKOX IMPH HE3aJ0BUIHLHOMY
KOHTPOJI1 MIBUJKOCTI MOTOKY Ta3y-HOCISL.

B o0CHOBY KUIBKICHUX METOJIB Ta30BOi XxpomaTrorpadii MOKIageHO JBa

IMPUITYIICHHS:
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1) BBemena B xpomarorpad mpoda Mae TOH ke CKiaj, IO 1 aHaai30BaHHi
pPO34YrH, TOOTO KOHIIEHTpaIlisd Oy/b-SKOTO KOMIIOHEHTa B IPoOl 1 aHaJII30BaHOMY

po3unHi C;j 0THaKOBA 1 TOPIBHIOE

_%_a
q=g=2 (2.33)

ne Qj — KUIBKICTh i-TOTO BU3HAUYyBAaHOTO KOMIIOHEHTA B aHAJII30BAaHOMY PO3YHHI; (j —
KUIBKICTh I-TOT'O BU3HAUYYBAaHOTO KOMIIOHEHTA B aHaJli30BaHii mpooi; Q, — KUIbKICTh
aHaJI130BaHOTO PO3YUHY; (,; — PO3MIp MPOOH;

2) KUIBKICTh 1-TOTO KOMITIOHEHTa B MpoOi MpomopIiiiiHa KUIBKICHOMY
napameTpy miky Pj 1boro koMrnoHneHTa Ha XxpomMaTorpami:

q; = k- P;, (2.34)
ne K — xoedimieHT TPONOPIIHHOCTI, SIKUH 3aJIeKUTh BiJl YyTJIUBOCTI JETCKTOpA JI0

PI3HUX KOE(ILIE€HTIB aHAII30BaHOI IPOOH, BPAaXOBYE YMOBHU aHAII3Y 1 HE 3aJIEKUTh
Bl BMICTY KOMIIOHEHTa B IP0O1 Ta HASBHOCTI 1HIIMX KOMITIOHEHTIB; 3 BBEICHHSIM
UX KOe(IIEHTIB KIUIBKICHHM TapamMeTp B YMOBax €KCIEPUMEHTY CTa€
MPOTOPILIMHUM TUTBKU KUIBKOCTI BIAMOBIAHOT CIIOJIYKH;
Ji — KUIBKICTh i-TOTO BHU3HAUYYyBAaHOTO KOMIIOHEHTY, BBEICHOrO B Xpomatorpad 3
po6o1o.

3 HMX JBOX MPUITYIICHb IPSIMO BUIUIMBAE OCHOBHE PIBHSHHS KUJIbKICHOT ra30BoOi
xpomarorpadii, 0 3B's13y€ KOHIIEHTPAIlII0 PEYOBUHH B aHaT30BaHOMY po3urHi C;3

BEJIMYMHOIO TTapaMeTpa Horo miky Ha XxpomaTtorpami Pj:

¢; = "q—” (2.35)

3anexHo BiJ MPUPOAHU, CKIAAy JOCIIPKYBAHOI CyMillll, a TAKOXK METH Ta YMOB
BU3HAUCHHS PO3PIZHAIOTH mMpu Memoou oOpoOKu pe3yidbTaTiB aHali3y: Memoo
abconromnoco  Kaniopyeawns — ab0  KajmiOpyBadbHUX  KOEQIIIE€HTIB, Memoo
BHYMPIWHBLOI HOpManizayii, Mmemoo Bi0HOCHO20 KanibpysanHs abO BHYTPIITHHOTO
cTaHaapTa.

Sxmo y xpomarorpad BBOAUTH KOXKEH pa3 aOCOJMIOTHO OJIHAKOBY KUIBKICTh
poOU, TO KUIBKICTh KOXKHOT'O KOMITOHEHTa Oyje MpomopIiiiHOK KoHueHTpaiii C;

IIOI'0 KOMIIOHEHTA B CyMillli, TOOTO:

59



Ci=ki-R (2.36)

Metoa KUIbKICHOTO aHalli3y, SIKMil BUKOPUCTOBYE 110 3aJI€KHICTh, HA3UBAETHCS
MemoooM abCoNOMHO20 KalibpysauHs, 1 3aCTOCOBYEThCSA JUIS aHAMI3y CYMIIIeH
ra3onoAiOHUX pEYOBHH, OCKUIbKM XpomaTorpadu 3a3BUYail KOMIUIEKTYIOThCS
7103aTOpaMy Tra30BUX IMPoO, sIKi Jal0Th MOXKJIMBICTh BBOJUTH MOCTIHHUN 00'em (1 —
10 m).

Memoo abconomnoeo xaniopysauHs TONSITa€E B BUKOPHUCTAHHI 3aJICKHOCTI
OJIHIET 3 KIIBKICHUX XapaKTEPUCTUK XpoMatorpadivyHoro mky (BUCOTH, IUIOII UM
NO0OYTKYy BHCOTHM Ha Yac YTPUMYBaHHS) BiJl KIJIBKOCTI aHaIi30BaHOI PEYOBUHH,
BBEJICHOI1 3 MP00OOI0 B XpomaTorpad.

B pamkax metoay abCcoIIOTHOTO KaniOpyBaHHS MOKIIMBI P13HI BapiaHTH, OJHAK
HaifyacTillie BUKOPUCTOBYIOTh: 1) BU3HA4YE€HHS 3a rpadiuHOI0 3aJICKHICTIO; 2)
BU3HAYECHHS 13 3aCTOCYBaHHSAM KaniOpyBalbHUX KOC(IIIEHTIB.

llepwuti sapianm mionsira€ y NPUTOTYBaHHI IITYYHUX Ta30BUX CyMilled 3
BIJIOMOIO KOHIIGHTpAIlI€I0 aHaTI30BaHOTO KOMIIOHEHTa 1 To0ymoBi TpadiuHOol
3aJIEKHOCTI KUTBKICHOTO TIapaMeTpy xpomarorpadiunoro miky (P) BiJ KOHIIEHTpAIIii
(C) mpu mocTiliHIN BeTUYMHI MPOOH 3a pe3yibTaTamMu ix xpomarorpadysanus. Jlamni
BU3HAYAIOTh XapPaKTEPUCTUKU TIKYy PEUOBHMHU B CyMIII, IO aHAJI3YEThCS, 1 3a
rpadiyHOIO 3aJIEKHICTIO 3HAXOIATh KOHIIEHTPALII0 AaHAJII30BaHOI PEYOBHHH.

XpomatorpadicTd 3a3BUYall BUKOPUCTOBYIOTh Opyeuti eapianm. Komnu
3aJIEKHICTh CUTHAIy JETEKTOpa BiJI KOHIEHTpAIl .iHiliHa 1 TPOXOAUTH dYepe3
MOYaTOK KOOpPJIMHAT, MOKHA po3paxyBaTH Kaaiopyeanvhuil roegiyiecum (K) mpu
XxpomaTorpadyBaHHl CyMilll BIIOMOrO CKjaay Oe3lnocepeHbO TMepe]] aHadi30M

JOCIIKYBaHOT CyMIIII:

ki =—L |, (2.37)

ne P; — Bucota abo 1moma miky mpu XpoMmatorpadyBaHHl KaaiOpyBaabHOT CyMiIlll 3
KoHIeHTpalieo C; Isi BA3HAYYBAHOI'O i-TOr0 KOMIIOHEHTY. Bennuuna K 3a1e:uTh
BiJl BJJACTUBOCTEH PEUOBHMHM, KOHCTPYKIIi 1 pexxumy podoTu xpomarorpada, Tomy

METOJIOM aOCOMIOTHOrO KaniOpyBaHHS MOXHA KOPUCTYBAaTHCS TPU MOXKIMBOCTI
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OIATPUMYBAHHS  CTAOUIBHOIO peXuMy poOOoTH XpomaTtorpada 1 BBEICHHS
OJIHaKOBOT'0 00'eMy MpoOU Ta KaiOpyBaIbHUX CyMIIIEH.

HeBinomy xonyenmpayiro KOMIOHEHTa MOKHA BU3HAYUTH 32 (HOPMYIIOIO:

C, =k P . (2.38)

SAKIo 3aJeXHICT, KUIBKICHOTO TlapamMeTpa BiJl KOHIIGHTpallli KOMIIOHEHTa
HeJNiHIIHA, TO HeoOX1HO OyayBaTH KaniOpyBaibHUI rpadik.

HaliBaxnmuBimmmu eumocamu 10 BUKOHAHHS KUTBKICHOTO aHATI3y 32 METOJIOM
a0OCOJIFOTHOTO KajiOpyBaHHS € TOYHICTh 1 BIATBOPEHHS JI03yBaHHSA NpoOU Ta
JOTPUMAaHHS MOCTIMHOCTI YMOB XpoMaTorpayBaHHs HpHU KaJiOpyBaHHI Mpuiamy i
P aHai3l.

[le#i mpocTuit 1 TOYHMII METOJ HE BHUMAra€ pO3JIUICHHS BCIX KOMIIOHEHTIB
CyMillll 1 MOK€ OOMEXYBATHCh JIUIIEHb THUMH, BH3HAUEHHS SKMX HEOOXIJTHE B
KOHKPETHOMY BHUIIAJIKy. MeTO]i BUKOPUCTOBYETHCS B OCHOBHOMY B THX BHUIAJKaX,
KOJIU TPOBOJATHCS CEpIHI aHai3M OJHOTUIHUX NPOO MO HE3MIHHIA METOJHII],
MpUYOMYy TMOTPIOHO BU3HAYATH HE BCI, a JIMINIE JESKI KOMIOHEHTH mMpoOu. BiH €
OCHOBHMM METOJIOM XpoMaTorpadiyHOTO BHU3HAYECHHS MIKPOJOMIIIOK, IO €
HOPMOBAaHMMHM B PYTHMHHOMY aHaji3l OO0’€KTIB HAaBKOJMIIHBOIO CEpPEIOBUIIA.
3aCTOCOBYETBCSI TaKOXK IS  XpPOMAarorpadiuHoOro KOHTPOJIK TEXHOJOTIYHUX
MpOLIECIB, KOJM TOCTIMHO TOTPIOHO BHU3HAYaTH BMICT HeOAratboX pEYOBHH
(I1IbOBOTO MPOAYKTY 1 IHIIMX peareHtiB). HeaomikoM 1bOro METoAy € TPHUBANICTh
MONepeAHbBO1 MIATOTOBKU /10 BUKOHAHHS aHaJIi31B.

[Ipn anamizi cymiweun piour YA meepoux 3pas3KiB, KOJIM MPAKTUUYHO
HEMOXJIMBO BBECTH JBIYl OJHAKOBY KUIBKICTh TPOOM  MIKPOIIIPHIIEM,
BUKOPUCTOBYIOTh HENPsiMi (BITHOCHI) METOJIN KaJTiOpyBaHHS: MemoO GHYMPIUUHbO2O
Cmanoapmy i Memoo 6HYmMpilHb0i HopManizayii.

Pinki mpobu o6'emom 1-10 MK BBOASTHCA MIKPOIINIPUIIAMHU, SKI HE
3a0e3neuyoTh MOCTIHHOCTI 00'eMy MpoO, TOMY METOJ a0COIIOTHOTO KalllOpyBaHHS
JUTSI TOYHOTO aHaTI3y PiJIMH HE BUKOPUCTOBYETHCA. Y I[bOMY BUIIAAKY KOPUCTYIOTHCS

Memooom  8IOHOCHO20 — KaniOpysamHs  (BHYmpiwhbo2o0 cmanoapma). Meron
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BHYTPIIIHBOTO CTaHAAPTY BUKOPUCTOBYIOTH B THUX BHIAJKaxX, KOJMU TMOTPIOHO
BU3HAYUTH TIIBKH JIeAKI KOMIIOHEHTH OaraTOKOMIIOHEHTHOI cywimii. Metona mae
NpaBWIbHI Pe3yJbTaTH HaBITh MPHU aHali3l mpoO, SKi BHUIAPOBYIOTHCS TILIBKU
YaCTKOBO, a TaKOX TIpPU BHUKOPUCTAHHI CEJIEKTUBHUX JCTEKTOPIB, KOJIM JesKi
KOMITOHEHTH TTPOOH HE PEECTPYIOTHCS AETCKTOPOM.

Lleii meTon nepenbayae q0AaBaHHA 10 BU3HAYEHOI KIABKOCTI My, aHAII30BaHOI
CyMIiIIl B1IOMOI KIJIBKOCT1 M, BHYymMpiuiHb020 cmandapmy (Mimku) — pe4OBUHU, KA
HE MICTUThCS B JOCHIDKYBAaHOMY 3pasky. [lpunwyun memody TONATaE y
CIIBCTABJICHHI JIESIKOTO MapaMeTpy xpomMarorpadiunoro miky P (Tuiornri, BUCOTH TIKY
4y 100YTKY BUCOTH Ha Yac YTPUMaHHs) BU3HAYYBAaHOT'O KOMIIOHEHTY 3 aHAJIOTTYHUM
napameTpoM P, cTanmapTHOI cronayku (MITKH), sIKa JOAAETHCS Y BIAOMIN KUIBKOCTI
710 TIPOOH.

ITpn anamnisi cymimi macoxo (M,,) HEBIIOMOTO CKJIaty, A0 SAKOI 10Jal0Th BIIOMY
KUIBKICTh CTaHTapTHOi pedoBuHH (M.,) 1 XpomaTtorpadyroTh, MacoBl YaCTKU

KOMIIOHEHTIB IMPOOH PO3PaxoOBYIOTh 32 (POPMYJIOIO:

k;,P.m
cmmnp
ne Pi, P., — KigpkicHI mapaMeTpu MIKIB i-TO KOMIIOHEHTa Ta pPEYOBUHHU

CTaHjaprTa,
Ki — HOpMyBanbHUI KOe(DIlliEHT, SKUH JOPIBHIOE BiTHOLICHHIO YyTIHBOCTEH
xpomarorpada 10 KOMIIOHEHTa 1 PEYOBUHU CTaHIAPTA.
Hopmysanvnuii  koegiyicum po3paxoByOTh 3 XpOMaTOrpaMH MOJCIBHOI
CyMilIIi, s’Ika MICTUTh B1JIOMI KOHIIEHTpAIlli KOMIIOHEHTIB ( @) Ta PEYOBUHH CTaHIapTa

(@, Yo Mac):

Ki =——= (2.40)

CranpapTHa peuoOBHHA MOBUHHA BIAMOBIaTH TAKUM BUMOTaM:

1) moBWHHA JOOpPE 3MIITyBaTHCS 3 TIPOOOIO;
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2) moBHHHA OyTH aOCOIIOTHO IHEPTHOIO;
3) He NOBMHHA MICTUTH 0araTo AoMimok ( He OinbIe 1-2%);
4) moBuHHA OYyTH IHIWBIAYaJTbHOIO CIIOJIYKOI. 3a3BWYail 1 BHOMpPAIOTH 3 4YHCIA
CIOJIYK, OJIM3BKUX A0 JOCHIKYBAHOI 3a CTPYKTyporo 1 JeTkictio. lle Bukitouae
HEOJIHAKOBUH BIUIMB YMOB JOCIHIy Ha MapaMeTpH MiKiB CTAaHAAPTY 1 BU3SHAUYBaHHUX
pedoBuH. [lik cTaHAAPTHOTO KOMITOHEHTA MA€ MOBHICTIO BIJIUIATHCS Bif MIKIB YCiX
IHIITMX KOMITOHEHTIB.

[TepeBaru meTomy O€3CYyMHIBHI:

® He MoTpiOHE TOYHE JO03yBaHHs MPOOU IpH 11 BBEJIEHHI B XpoMartorpad;

® He MOoTpiOHE JOTPUMAHHA MOCTIHHOCTI YMOB XpoMaTtorpadyBaHHs;

e He noTpiOHa momnepeaHs 1eHTU(IKaIisA BCIX KOMIIOHEHTIB ITPoOH;

® OTpPUMYBaHI pe3yJIbTaTH MAIOTh BUCOKY TOUYHICTb.

OpHak BUKOPHCTAHHS METONY B JCSIKUX BHIIAJKaX 3aTPyJHEHE a00 HEMOIXKIIHBE.
[H1111 METOIM BUKOPHUCTOBYIOTh, AKIIO:

® JICTEKTOP Jla€ HEJIHIMHUHN BITYK;

e [0TpiOHO BU3HAYATH BC1 KOMIIOHEHTH CKJIAIHOI TPOOH;

e HeOaxaHl 3aTpaTH 4acy Ha MIATOTOBKY MpoOM 1 TOMEpeaHiNd pO3paxyHOK

KalmiOpyBaJIbHUX KOE(DIIIEHTIB.

Meton seHympiwnboi HOpManizayii BUKOPUCTOBYETHCS 3a YMOBH, KOJHU BCi
KOMITOHEHTH aHaJI130BaHOT MPOOH PO3AUISIIOTHCA, OTPAILISIOTh B JIETEKTOP 1 JAIOTh
TaM EJNEKTPUYHUI CUTHAJI. Y METO/l cyMa IUIOINI BCIX XpomaTorpadiuyHuX IMiKiB
aHaJ130BaHOi1 cyMimn mpupiBHIOEThCS 10 100% 1 3a BeIMYMHAMU TUIOIL OKPEMHUX
KOMIIOHEHTIB BHM3HAUaIOTh IX BIJICOTKOBHI BMICT Yy aHalli30BaHii cymimii. Takum
YHHOM, 1€l METOJ [T03BOJISIE BCTAHOBUTH JIMIIE BIAHOCHUI BMICT KOMIIOHEHTIB B
cymimn. Cyma KOHUEHTpaliil BCIX KOMIIOHEHTIB npobu nopiBHioe 100 %. Jlnsa n-

KOMITOHEHTHOT CyMIIIl MOYKHA 3aIIUCaTH:

> C, =100%. (2.41)
i=1
3 BpaxyBaHHsM piBHSAHHS Cj =k -B , 0AepKUMO:
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kP, +k,P, +k P, +...+k P, =100% . (2.42)

KoHueHnTpariis i-roro KOMIOHEHTY BU3HAYAETHCS 32 (HOPMYJIOLO:

KR

C = -100% . (2.43)
K,P +Kk,P, +...+K,P,

Po3nainuBim 4yucenbHUK 1 3HAMEHHHUK ApoOy Ha KaiaiOpyBaslbHUN KOe(Iilli€HT
OJHI€T 3 PEUOBHH, Ky MPUIMAIOTh 32 CTAHAAPT, OJIEPKUMO:

kki F
L= cm . 0 . .
C K.P, +Kk,P, +...+k,P, 100% (2.44)

k

cm

MHOXHUKM Mepe]l BEIMYUHOK IKIB OKPEMHUX KOMIIOHEHTIB Ha3UBaIOThCS
HopMyeanbHuMuy. BoHU B110OpaKatOTh Pi3HY YYTJIUBICTh JIETEKTOPA J0 X PEYOBHH

B [TOPIBHSIHHI 31 CTaHIaPTOM, TOOTO:

L (2.45)

HopMyBanbHMI MHOKHUK PEYOBHUHU, BUOPAHOI SIK CTaHJAPT, JOPIBHIOE 1.
KoHuenTtpanito 0yb-1KOro KOMIIOHEHTa aHAJII30BaHOi CyMillll BU3HAYAIOTh 32
hopmyItoro:

cr = iR 100%. (2.46)
f,R + f,P +..+ f P

HopMyBanbHi MHOXXHUKH PEUYOBUH BITHOCHO CTaHIAPTHOI PEUOBHMHU 3HAXOMISTH
EKCIIEpUMEHTAJILHO,  XpoMarorpadyroud  MOJEIbHI  CyMilli 3  BIJIOMHUMH
KOHIIEHTpAIliIMU KOMITOHEHTIB, 32 (popMyI1010:

f, = Ci - Pem
Com - (2.47)
Meroa BHYTPIIIHBOT HOpMaJTi3allli Ja€ BIpHI pe3yibTaTH TUIBKUA MPU BUKOHAHHI
MEBHUX YMOB:

1) mpoba MOBHICTIO BUMIAPOBYETHCS B JI03yBATBHOMY IPUCTPOT;

2)  BCi KOMIIOHCHTH ITPOOH MOBHICTIO €IIOIOTH 13 PO3A1IIOBAIEHOT KOJIOHKH;

3)  BCI KOMIIOHEHTH PEECTPYTHCS JAETEKTOPOM;

4) miku Ha XpoMaTorpami 1o0pe po3isieHi;
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5) BCi KOMIOHEHTH XpOMaTorpamMH Hamepen iaeHTH(IKOBaHi, TOOTO BiIOMO,

SIK1M CTIOJTYIIl BIIMOBI1AA€ KOXKHUM TIK HA XpoMaTorpami;

6) s BCiX KOMIIOHEHTIB Bimomi crienuiuHi KOeQillieHTH, sSKi BPaxOBYTh

YYTIUBICTh JIETEKTOPA 10 PI3HUX PEUOBUH.

Ilepesaca wmeTomy BHYTPIIIHKOI HOpMAai3amii TOJMATAE Yy BUKIIOYEHHI
HEOOXITHOCTI TOYHOTO JO3yBaHHS mpobu. Hedorikom wmeTomy € Te, MO BCi
KOMITOHCHTH CYMIIlll TIOBUHHI PO3JUIATHCS, 1 JUII HHUX BCIX TpeOa BHU3HAYUTH
HOPMYBaJIbHI MHOYKHUKH.

Meron  BHYTpIIHBOT ~ HOpMali3allii  IIMPOKO  BUKOPUCTOBYETHCS B
xpoMarorpadiuHoMy aHaji3l 0araTOKOMIIOHEHTHHUX CyMIilllei; 3a3BUuYaili HUM
KOPHUCTYIOThCS, KOJIM HEOOXI1JTHO 13HATUCh MOBHUM ckiaja cymimi. [lpu BU3HaUYeHH1
OJIMHUYHUX KOMITOHEHTIB MPOOU Kpallle BAKOPUCTOBYBATH 1HII METOJIU KITbKICHOTO

aHani3y (BHYTPILIHBOTOIO CTaHAAPTY, A0COIIOTHOTO KaJIIOpYBAaHHS).

KonTpoJbHi 3anuTanng i 3agayi

1. Sxi aHamiTU4HI 3a7a4l PO3B'A3yIOTh HAa OCHOBI TeOpPii XpoMarorpadiyHOTO
aHamizy?

2. lloscHiTh CyTh JIiHIHHOI, HEIIHIHHOI, 17€albHOI Ta  HelJAeaTbHOL
xpomarorpadii. [llo Take "niHiiiHa HeigeanbHa XxpoMarorpadis"?

3. HaBenith ocHOBHE piBHSHHS JIIHIIHOI 11€abHOT XpoMaTorpadii Ta MOSCHITH
(G13UYHMI 3MICT BETUYMH, SIK1 JJO HBOT'O BXOJSTh.

4. Big skux mapaMmeTpiB 1 AK 3aJI€KUTh JIIHIMHA MIBUAKICTb NEPEMIIICHHS
PEYOBHHM B XpoMaTorpadiuHiii KOJIOHII 3TiTHO 3 MOJOKEHHSIMH JIHIHHO- 11€abHOT
xpoMarorpadii?SIkumM piBHSHHSAM BHUPAXKAIOTh BIJHOCHY MIBHIKICTH MEPEMIiIICHHS
PEYOBHHM B XpoMmaTorpadiuHiid KOJOHII Ta BiJ] IKUX MapaMeTpiB BOHA 3aJCKUTh? Sk
MOB's3aH1 BITHOCHI IMIBUAKOCTI TEPEMIMICHHS BOX PEUYOBUH 3 iX Koe(ilieHTaMu

I'enpi (po3noaury)?
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5. Bin skux mapameTpiB 3ajie’KaTh yTPUMYBaHUM 00'€M Ta 4ac yTpUMYBaHHSI
t? SIx moB'si3aH1 MI>k CO0O0I0 BUIIpaBIIeHI 00'eMH yTpUMyBaHHS Ta KoeditieHTu ['eHpi
(posmoiny) TBOX pedoBUH?

6. PosrnsHbTe 3B'I30K MIXK THUIIOM 130T€pMH aJcopOIii Ta GopMor KpPHUBOL
CIIOIOBAaHHA. 3a SAKOTrO0 THUMY 130TepMHU aJIcopOIii pO3AUIEHHS PpEYOBUH €
Halle()eKTUBHIIIUM?

7. Yomy y xpomaTorpadidyHy KOJOHKY MOXHA BBOJMUTH JIUIIE Majil KiJIbKOCTI
pedoBuHU? Ha siki mapameTpu XpoMaTorpaMu BIUIMBAE BBEACHHS Y KOJOHKY BEIHKOI
KUIBKOCT1 pEYOBUHU?

8. VY yomy mossirae cyThb Teopii €KBIBAJICHTHHX Tapiiok? SK po3paxoBYHOTh
YUCJIO TEOPETUYHHMX TapuloK N Ta BUCOTY H, €KBIBaJE€HTHY TEOPETUYHIN TapuIi
(BETT)?

9. Bin sxux ¢akropiB 3anexars BenmumuuHU N 1 H? TlosicHiTe, YoMy B pasi
MIOCJIIJIOBHOTO €JIOI0OBAHHSI PEUYOBHH 13 KOJIOHKH B MIpYy 30UIbIIEHHS YTPUMYBaHOTO
o0'emy Vi (abo wyacy yrpumyBaHHS {;) BiIOYBa€TbCs PO3MHBAHHSI KPHBHX
EIOIOBaHHSA?

10. Slka mpuymHa PO3MUBAHHS XpOMaToTrpadiuHOro MiKa HalBaxJMBimIa?

11. Yu 3anexuth BeauuMHa H 1aHOi KOJOHKM BiJ XIMIYHOT TPUPOIU
azcopoOary?

12.V 4gomy cyTth nudysiiiHoi (kiHeTU4HOi) Teopli? SIKy 3ajeXHICTh OIHUCYE
piBHsiHHS Ban Jleemtepa?

13. BoiuB skux mapaMeTpiB Ha €()EeKTHUBHICTh KOJIOHKHM BpaxoBye Audy3iiiHa
TEopis Ha BIAMIHY BiJ TeOPii TCOPETUIHUX TaAPLIOK?

14.3a gaxoro Buay xpomarorpadii Mmo3moBxkHA Judy3is Mae HalOUIbIIe
3HAYCHHS 1 YoMYy?

15. Ik BU3HA4alOTh KpuTEpil po3aineHHs Rs, CEIEeKTUBHICTh 0 Ta KOEPIIIEHT
emHOCTi KoJOHKK K'? HamumniTe piBHSHHS, MO TOB'S3y€ I[i BETMYMHU. 3 SIKHX

3Ha4YeHb Ry po3/1IeHHS TBOX PEUYOBUH € TIOBHUM?
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16. SlkuMu OCHOBHMMM BEJIMYMHAMHM BU3HAYA€TbCA pO3/iJIbHA 3/IaTHICTh
xpomaTorpadiuHoi KOJOHKH?

17. SlxumMu mapaMeTpamMu XapaKTepU3yIOTh CEIEKTUBHICT PO3ALICHHS?

18. SIkumu MmapaMeTpaMu XapaKTepHU3yIoTh €(PEKTHBHICTh XpomaTorpadiqHoi
KOJIOHKHU?

19. HaBenitb  piBHAHHA [ PO3paxyHKy  ONTUMAJIbHOI  JIOBXKHHH
xpomaTorpadiyHoi KOJOHKH, IO 3a0e3nedye MOBHOTY PO3AUICHHS pedoBHH. Ski 3
BEJIMYMH, 10 BXOIATh Yy II€ PIBHSIHHS, HaWOUIbIIE BIUIMBAIOTh HA €()EKTHBHICTH
PO3IITICHHS?

20. Po3paxyiite yrpumyBaHi 00'emu pedoBuH A 1 B 3 koedimientamu ['enpi
12,5 1 22,3 BiANOBIAHO HAa XpomaTorpadiyHiii KOJOHIN 3 BUIbHUM 00'eMoM 0,8 mut Ta
00'emoMm ancopoenty 6,0 mi. Biamosiae: Vr(A) —75,8mi; Vr(B) — 134,6Mmi1.

21. Ha xpomarorpadiyiii KOJOHIII JBI PEUYOBMHU MaiOTh KoedimieHTn
posnoainy 10 1 15. O6'em Hepyxomoi dazu — 0,5 mi, pyxomoi — 1,5 M1, MIBUAKICT
nomaui pyxomoi ¢azu — 0,5 mm/xB. OOuuCHITE yTpuMyBaHi 00'eMH 1 Yacu
yTpUMYBaHHS IIUX peuoBHH. Binnosiae: 6,5 mi; 9,0 mut; 13 xB; 18 xB.

22. Ha xoyoHII JOBXHHOI 15 cM s pedyoBMHU A OTPUMAHO KpPUBY
EJIOI0BAaHHS 3 TAKMMH NapameTpaMu: 4ac yrpuMyBaHHs 3,40 XB, IIMpPHUHA KPUBOI HA
nonoBuH1 ii Bucotu 0,80 xB. Po3paxyiiTe 4MCIO TEOPETUUYHHMX TApUIOK 1 BHUCOTY,
€KBIBaJICHTHY TeopeThuHii Tapinmi. Bignosias: 100; 0,15 cm.

23. Ha xomoHIIi qoxuHO0 10 cM, 11s sIKOT BUCOTA, €KBiBaJICHTHA TEOPETHYHIN
Tapini, npopiBHtoe 0,5 cM, yTpuMmyBaHi 00'€eMH JBOX PEYOBHH JIOPIBHIOIOTH
BianmoBiaHO 3,0 1 15,0 mut. 3HaiiAITh KpuTepiit po3nuieHHs Rg 1 3po6iTh BHCHOBOK MPO
MMOBHOTY PO3AUICHHS IIUX pedoBUH. Bianoriae: 0,68; HEMOBHE pO3AiICHHS.

24. MakcuMyMH Ha KPUBHX EJTIOIOBAHHS JIBOX PEUOBHUH 13 KOJOHKHU JIOBKHUHOIO
20 cM 1 BUCOTOMO, €KBIBAJIGHTHOO TeopeTuuHii Tapini, 0,20 cM cranoBisTh 2,0 14,0
xB. O0UnCHITh KpUTEpid po3auieHHs Ry 1 3p00iTh BUCHOBOK PO MOBHOTY PO3/IJICHHS

IUX pevyoBUH. BinmoBiae: 1,67; po3aiaeHHS ITOBHE.
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25. 3 KOJIOHKH 3 BUIBHUM 00'eéMOM 2,6 MJI €JIIOIOBAIM PEUYOBHHY A 1 3HAWIILIH,
0 BEJIUWYMHA YTPUMYBAHOTO 00'eMy cTaHOBUTH 13,5 mi. OOuuchiTh KOoeilieHT
€MHOCTI KOJIOHKHU. Bimnosigs: 4,19.

26. Ywu Oyne mMOBHUM PO3AUICHHS JBOX PEUOBHH 13 KOE(QillIEHTaMHU PO3MOILTY
6,8 1 10,2 Ha KOJIOHIII 3 YUCIOM TEOpPETHYHUX Tapiaok 80 i KoedilieHTOM €MHOCTI

35? Bignosiab: po3auieHHs Oyae HemoBHUM (R=0,72).

2.3. I'a30Ba xpomartorpadis

l'azo6a xpomamoepaghis 00'ennye Bci xpomatorpadiyHi METOIU aHali3y, B
AKUX PyXOMOIO (pa30l0 € ra3, a KOMIIOHEHTH CyMIIIIi, IO aHaJi3y€eThCs, MOAAI0THCS
Ha KOJIOHKY B Ta30- abo maponoaiOHoMy arperatHoMy ctasi. Ilpu mpomy po3nonin
MOJIEKYJI PEYOBHHU MK HEPYXOMOIO (ha30l0 COpOEHTY Ta Ta3yBaTOK PYyXOMOIO
($hazor0 MOke IpYHTYBaTHUCS Ha iX afcopOliii Ha MOBEPXHI TBEPJOTO COpOEHTY abo
PO3YMHEHH] B PIAKIA HepyXoMid (a3l, 3aKpiIUICHI Ha MOPUCTOMY TBEPAOMY HOCII.
VY mepiomy BUMAAKYy WIETHCA MPO Ta30aAcopOIiiiHny xpoMarorpadiro, B Ipyromy —
PO ra3opiIMHHY.

OCHOBOMOJIOXKHUMH POOOTaMH 3 Ta30BO1 xpomarorpadii Oynu: po3poOka y
1951 p. paasHCbKUMHM BY€HUMH T KepiBHULITBOM A.A.KyXxoBuibkoro i
K.O.'onebepra Mmeromy xpomarepmorpadii, M0 TIPYHTYETbCS Ha pI3HIA 3MiHI
3IaTHOCTI Ta3iB 70 copOIii 31 3MIHOIO TeMIlepaTypHu; pPO3poOKa Ta30PIAMHHOI
xpomatorpadii y 1952 p. anrmidicekumu BueHuMH A.J[xeiimcom 1 A.MaptiHoM.

A.Maprtin ta P.Cinr me y 1942 p. nepenbaunim MOKIMBICTh BUKOPUCTAHHS Ta3y SIK

pyxomoi ¢asmu.
2.3.1. 3araabHi nmoyo:xenHsi. Pyxoma ¢asa y razosiii xpomarorpadii

l'azoBa xpomatorpadiss € ogHUM 13 Halle()EKTHUBHIIIMX 1 HAWMOIIMPEHIMIUX
METOJIIB PO3JUJICHHS Ta BU3HAYEHHS XIMIYHUX CIOJYK, OCOOJIMBO OpPraHiuHUX, SIKI

MOXYTh Tlepe0yBaTu B ra3zo- a0o mapomnojaiOHoMy cTaHi 3a Temreparypu a0 300-

400 °C.
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VYcminHe BUKOPUCTAHHS Ta30BOi XpomaTorpadii MOsICHIOEThCS 1i 3HAYHUMU
nepeBaraMu Tepej HIMMKA MeTodaMu aHami3y. [lepemnyciMm razoiii xpomartorpadii
npUTaMaHHa BUCOKA PO3JIJIbHA 3/1aTHICTh, 3yMOBJICHa MOKJIMBICTIO BUKOPHUCTAHHS
KamIIpHUX KOJOHOK JOBXKHHOIO JI0 JIEKUIBKOX JECATKIB MeTpiB 1 aiamerpom 0,2-1
MM, a TaKOXX MOJIMBICTh MPOBEACHHS aHai3y SK B 130TEPMIYHOMY, TaKk 1 B
MPOTrPaMOBAaHOMY TEPMIYHOMY pEXKHUMax. BHKOpHUCTAHHS IIUIBHO YIaKOBAHUX
HAOMBHUX KOJIOHOK MaJioro JiaMeTpy, a TaK0XX KamUISIPHUX KOJOHOK 13 TOHKHM
mapoM HEpyXoMoi pinkoi ¢asm, ToOTO HeBenukmx o0'emiB V, 1 Vy 3HA4HO
MPUCKOPIOE aHaji3. 3a EKCIPECHICTIO aHajizy O0araTOKOMIIOHEHTHHX CyMilei
razoBa xpoMarorpadisi mo3a KOHKypeHiiero. Hanmpuknas, >KOAHUM THITUM METOJIOM
HEMOXKJIMBO TPOTSATOM | TOX mMpoaHami3yBaTH HAQTOMPOAYKTH, IO CKIATAIOTHCS 3
0aratbox JECITKIB KOMIOHEHTIB. ['a30Ba xpomarorpadis € yHiBepcaIbHIUM METOI0M
aHanizy, SKUWA Ja€ 3MOry pO3AUISTH W KUIBKICHO BHW3HAYaTH Pi3HI CYMIIII,
BKJIFOYAIOYM HU3BKOKUILISYI Ta30mo/i0HI CHOJYKH Ta CyMIIIl PIAKUX 1 TBEPAUX
pedoBHH. JI0 HUX HAJIEKUTh HAJ3BUYANHO OaraTo OpPraHiYHUX PEUYOBHUH, & TAKOXK
3Ha4YHa KUIBKICTh MPOCTHUX 1 CKIAAHUX HEOPraHIYHUX CIOJYK, TAaKUX SIK TaJOreHH,
KHUCJIOTHI OKCHJIH, B-TUKETOHATH METATIB TOIIO0. Y JESKUX Tally3sX MPOMHUCIOBOCTI,
Hanpukiaa y HapToxiMiuHIN 1 ra3oBiid, 70 90-100 % XiMIYHUX aHAJi31B BUKOHYIOTh
razoxpomaTtorpaiyHuM METOI0M.

Hapemti, moTpiOHO 3a3HAYUTH BUCOKY YYTIMBICTH Tra30XpoMarorpadiuHoro
anamizy (10° -10™ r/em®), motpeGy Mmaioi kimpkocti mpo6u mist aHamizy (0,1 Mr i
MEHIIIE), XOpoITy BiTHOCHY TOUHICTH (0,1-1 %) Ta MOXKIIUBICTh aBTOMATH3AIII].

Jlo pedoBuH, sIKi MO’KHA BU3HAYaTH METOJOM Ta30Boi Xpomartorpadii, CTaBIsATh
TaKl BUMOTHU:

® MalOTh OYTH JICTKMMH; 3a3BUYAll 1€ CIOIYKH 3 MOJIEKYJSPHOIO Macol He
oinbmre 400-500;

® MalOTh OyTH TEPMOCTIMKUMH, TOOTO MpPHU MEPEBE/ICHHI B Ta30MOAIOHUI CTaH

BOHM HE MMOBUHHI pyHHYBaTHUCS.
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Pyxoma ¢aza. Pyxomy dasy y razosiii xpomarorpadii iHaKIe Ha3UBaOTh 2a3-
HOCIll, 9UM T1JIKPECIIOITh HE TUILKH XIMIUHY, a M afcopOLiiHy 1HEPTHICTh PyXOMO1
¢da3u, TOOTO BiICYTHICTS 3 ii OOKY BIUTHBY Ha CEJIEKTUBHICTH PO3ILICHHS.

Bubip rasy-Hocist 3yMOBJICHUN IBOMa BOXJIMBUMHU (pakTOpaMu: €(DEKTUBHICTIO
1 YyTIMBICTIO KOJOHKHM, a TaKOXX TMPUHIUIOM JETeKTyBaHHSI. MOXKINBICTh
3aCTOCYBaHHS Ta3y SK Ta3y-HOCIS BHU3HAYAETHCA WOTO (I3UYHUMHU 1 XIMIYHHMH
BJIACTUBOCTSAMHU:  XIMIYHOIO  1HEPTHICTIO,  COpPOIIMHUMH  BJIACTUBOCTSMH,
KoediieHToM audy3ii, B’SI3KICTIO.
J1o razy-HOCis CTaBJISITHCS TaKi OCHOBHI BUMOTH:
1. TloBunen 3abe3nedyBaTu HEOOXIAHI AUQY31HHI XapaKTEPUCTUKU, SKI
BHU3HAYAIOTh €(DEKTUBHICTh KOJOHKHU.

2. Bignosimatu HEOOXiqHINA YyTIMBOCTI 1 IPUHIIMITY ii JeTEKTOpa.

3. byt iHepTHMM MO BIAHOMIEHHIO JO HEpyxXxomoi ¢da3u, pPEUOBHH, IO

aHaAII3yIOTCA Ta MaTepiany KOJOHKH 1 IETEKTOpa.

4. Bononitv SKHAMMEHIIIOI0 3aTHICTIO 10 cOpOIIii.

5. byTu goctaTHBO YMCTHM, JIETKO HOCTYITHUM 1 MaTH HEBUCOKY BapTiCTh.

6. Matu sxomora MeHIy B'SI3KICTh, 00 MIATPUMYBATH HEBEIUKUN TPATIEHT

THUCKY B KOJIOHII1; BUOYXO0€3MEYHICTh.

Ile mocTaTHBO JKOPCTKI BUMOTH, TOMY B SIKOCTI 2d3i6-HOCii@ BUKOPHUCTOBYIOTh
JOCHUTh OOMEKEHHI aCOPTHMMEHT rasiB: Tejiii, a30T, BOACHb, aproH, okcua (IV)
BYIJICI[IO, PIJIIE MOBITPS, HEOH, KPUIITOH, METaH, 1 B OCTAHHIN Yac — BOJASHY Tapy.
['a3-HOCiit BHOMpAIOTH 3aJ€KHO BIJ KJIacy OpPraHIYHUX CIIOJIYK, $KI MaloTh
PO3AUTATH, 1 3aCTOCOBYBAHOTO JeTeKTOpa. Hampukian, HENOIbHO BUOUPATH a30T
a00 TOBITPS Y BUIAJKY JCTEKTOPa 3a TEIUIOMPOBIIHICTIO, OCKUIBKHU Il Ta3H MarOTh
HU3BKY TEIUIONMPOBIIHICTh 1 YYTJIWBICTH JE€TEKTOpa OyJe HEBHUCOKOK. B 1boMy
JETEKTOP1 AK ra3-HOCIA MO>KHA 3aCTOCYBATH TeJliid, Hallkpalle BOJeHb, TOMY 110 BiH
Ma€ HaMBHIIY TEIJIONPOBIAHICTb.

Bonens mae many B'SI3KICTh, IO JIa€ 3MOTY BHKOPHMCTOBYBATH MOTO Tij dYac

poOOTH 3 JTOBTMMM KOJIOHKAMH, OCKIJIBKHM TIPaBIIYHUM OMIp TYT OyJe 3HA4YHO
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HIDKYUM, HIDK Yy pa3l 3acTocyBaHHS 1HIIMX Ta3iB. [Ipu poGoTi 3 BoaHem Tpeba
nam'siTaTd, M0 1€ ra3 € BUOyXOoHeOe3MmeuyHuM, i JOTPUMYBATUCh TIPABHII TEXHIKH
Oe3MeKu, 3a3HaueHuX B IHCTPYKIIiT 10 Ta30BOT0 XpomaTorpada.

He MoxHa emoroBaTH HEHACHUYEHI BYTJICBOJHI BOJHEM B YMOBaX, SIKi
JOMYCKAIOTh MOXKJIMBICTh TIIPYBaHHS, TaK SK 1€ MPHU3BOAUTH J0 HEMPaBUILHUX
pe3ybTaTIB aHATI3Y.

Haitnoposxunm 13 nepesniueHux ra3iB € rejii, JeMeBUMH — a30T 1 TOBITPSI.

2.3.2. BiiuB pizHux ¢akropiB Ha xpomaTtorpadgiuHe po3aijieHHs1 cyminmi
PEe4OBHH

CenexmugHicmo i mpusanicms po30ileHHs Y 2a3086it xpomamozpagii. Sk yxe
3a3HayvajioCh, BILIMBOM PyXOMOi (pa3u Ha CENEKTUBHICTh PO3AIIICHHS PEYOBHUH, TOOTO
Ha 3HAYEHHS XapaKTepUCTUK YTPUMYBaHHS, Yy Ta30Blid Xpomarorpadii MoxHa
HEXTyBaTU. BruMBatu Ha CEJIEKTUBHICTh MOXHA JOOOPOM CEJIEKTUBHOTO COPOEHTY,
a00 s TMEeBHOI KOJIOHKH, 3MIHOIO ii TeMmmeparypd IIiji 4ac aHamizy, TOOTO
3aCTOCYBaHHAM PEXUMY NMPOTPaMyBaHHS TEMIIEPATYPHU.

TpuBamicth po3NiJieHHS PEYOBUH (3HAYCHHS YaciB yTPUMYBaHHS) y Ta30Biif
xpoMmarorpadii 3a1eKUTh Bl TEMIEPATYPH 1 IUIOILI MOBEPXH1 copOeHTy. Bigomo, mo
aacopOIis TUM O1IbIlA, YUM OLIbIIA IUIONIA MOBEPXHI copOeHTy. OTKe, 3SMEHIIMBIIH
IOy TIOBEPXHI, MOXKHA 3MEHIIUTH aJCcOpOIiI0 Ha BY3bKIH IUISHII HEPYyXOMOIi
¢dazu. lle mpusBene A0 MPUCKOPEHHS MPOXOKEHHS KOMIIOHEHTa CYMIIIl Kpi3b
COpOEHT, a OTKE 10 CKOPOUEHHS TPUBAJIOCTI aHAJIi3Y.

3 MABHUIICHHSIM TeMIeparypu ancopOiist 3MeHimryeTbes. l[lpu  1bomy
3MEHIILYETHCS KOEPIIEHT PO3NOJLTY PEUYOBHMHHU 1 BHUIIPABICHUN Yac yTPUMYBaHHS.
OTxe, 3MEHIIUTH YTPUMYBaH1 00'€MU PEUOBHH, SIKI CHJIBHO a/ICOPOYIOTHCS, MOXKHA
MIJBUILEHHAM TEeMIEpPaTypu KOJOHKK a00 /I 3MEHIIEHHSM MUTOMOI MOBEpPXHIi

COpOeHTYy.
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Bnaue wseuoxocmi nomoxy i mucky eazy-Hocis Ha ehekmusHicmov po30iieHts. 3
paHillle BUBEJACHUX 3aJIEKHOCTEH B1IOMO, IO €PEKTUBHICTh KOJOHKU MAa€ CKJIAJHY
3aJICKHICTh BIJ] U4BUOKOCMI NOMOK)Y Ta3y-HOCIs, 1 10 iICHY€ ONTUMAajIbHa MBUIKICTD,
sSKa  BIJANOBiAa€ MiHIMaIbHOMY 3HadeHHIO H — BETT. Tomy s YCHIIIHOTO
MIPOBEICHHS EKCIEPUMEHTY 3 PO3IJICHHS CYMIllli PEYOBHH HEOOXITHO BUOpATH
MIBUJKICTh TOTOKY, SIKa BIAMOBiae MiHIMyMy 3HadeHHs H. OnTtuMaibHa MIBUAKICT
ra3y-HOCisl BCTAHOBIIIOETHCS €KCIIEPUMEHTAIBHO.

3BUUaiiHuil XpoMaTorpapiuHui JOCHTI]T MPOBOAUTHCSA MPU CEPEAHBOMY THUCKY,
AKUW Tpoxu mepeBuiye armocepuuid. I[ligBUIlleHHS THUCKY TPUBOAUTH [0
3MEHIIeHHs H, 1 BIANOBIIHO, CHPHUAE TMOKPANICHHIO €()EKTUBHOCTI KOJOHKHU.
[TinBuIIEHHS TUCKY BUKJIMKA€E JOJATKOBUU €(EKT, 3B’SI3aHUN 3 MIXKMOJICKYJISIPHOIO
B3a€EMOJIIEI0 PEUYOBHH CYMIIl 3 Ta30M-HOCIEM, 1 Ta3-HOCIM HE TUIBKU NEPEHOCHUTH
pEUOBHHY, a U BIUIMBaE Ha KoeQiuieHT ['eHpl 1 BeInyuHy 00’€My yTpHMaHHS.
[linBuilyrouM THUCK, MOXHA MIIIOpaTH Takl YMOBH JOCHiAY, $KI 30UIbIIATH
CEJICKTUBHCTh HEpyXxomoi (a3u 3a paxyHOK 3MiHM Koedimienta ['eHpi.
3acToCcyBaHHS BaKyyMy TaKOX CHpHUA€ B TMEBHUX YMOBaX KpamioMy pO3IICHHIO
CyMiln pedoBUH. TOMY MOXKIIUBICTD 3MIHU MUCKY 2A3)-HOCISA B IIIUPOKUX MEXKaX, BiJ
BAaKyyMy J10 THCKY B JIEKiJIbKa COTEHb 1 HaBITh TUCSAY aTMocdep, 103BoJIss€e BUOpaATH
ONTUMAaJbHI YMOBH MPOBEACHHS JOCTiAY.

Xpomamoepagis 3 npocpamysanusm memnepamypu. TemnepaTypa — OOUH 3
OCHOBHMX (akTopiB y Tra3oBiii xpomarorpadii, sKA BU3HAYAE TPUBAIICTh
PO3MUICHHS, CEIEKTUBHICTh KOJIOHKH, PO3MUTTS CMyT. [[1s pedoBUH 13 OJIM3BKOIO
MOJISIPHICTIO  TIOCTIIZIOBHICTh  €JTIOIOBAHHS KOPENIOE 3 IXHIMH TeMmIepaTypamu
KUITIHHSL.

Koxna mapa peuoBuH A00pe pO3NAUISETHCA 3a JNESIKOI MEBHOI TeMIIepaTypH.
CyMil pedyoBHH, SKI KUIUIATh Y LIIMPOKOMY Jiana3oHi TeMmreparyp, pO3AUIMTH 3a
CTaJIOi TeMMepaTypu KOJOHKH CKJIQJHO, a 4YacoM HEeMOXJIuBO. Hampuknazn, 3a
HU3BKUX TEMIIEpaTyp JH00pe pO3IUISIOThCS JIETKI KOMIIOHEHTH, OJIHAK dYac

CIIOIOBAHHA CIIOJIYK TOMOJIOTTYHOTO pany CKCHOHCHHiaHbHO 3pocCTac 1 3arajbHa
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TPUBAIICTh aHAJI3y CTa€ 3HAYHOIO. B Mipy MiJBUIIEHHS TeMIIEpaTypH, KOJIU BaXKKi
KOMITOHEHTH €JIOIOThCS BIAHOCHO IIBUAKO, PO3IIJICHHS JIETKMX KOMIIOHEHTIB
MOTIpITy€eThCs (0COOIMBO 3a CYTTEBOI 1HEPIIMHOCTI AeTeKTOpa). JIETKI KOMITIOHEHTH
MOXKYTh B3araji He po3aimuTucs. L{el HeqomiK MOKHA YCYHYTH 3MIHOIO COpOIiitHOT
€MHOCT1 B XOJI PO3MIJICHHS 3a JOTIOMOTOO ITiIBUIICHHS TEMIIEpaTypy KOJIOHKH 32
3aJJaHUM 3aKOHOM.

TeMmmeparypa CyTTEBO BIUIMBAE SK Ha KoedimieHT ['eHpi, BIAMOBIAHO Ha
CEJIGKTHBHICTh COpOeHTa, Tak 1 Ha KoedimieHT audy3ii. 3 MIIBUIICHHIM
TeMIepaTypu 3pocTae MBHUAKICT, AUMY3IHHUX TMPOIECIB, SIKi, 3aJEKHO BIJ
BU3HAYAJIBHUX CTaJli, MOXYTh SK 301JbIIYBATH, TaK 1 3MEHIIYBAaTH €(DEKTUBHICTD
KOJIOHKHM. 3HWXEHHS TeMIIepaTypu 30UIbIIye COpOIIHI 31aTHOCTI KOMIIOHEHTIB,
TOOTO CTEMmiHb PO3IICHHS, ajie TaKoXX 30UIbIIye TPUBAIICTh aHamizy. Tomy
ONTHUMaJIbHA TEMIlepaTypa BUOHMPAETHCA EKCIIEPUMEHTAJIBHO JUIsl KOXKHOI CyMIIIl
KOMIIOHEHTIB, 1 TOBMHHAa 3a0e3MedyBaTU BIJCYTHICTh KOHJEHCAIlli Mapu BCIX
KOMITOHEHTIB Ta HEOOX1/THE 3HAUYECHHS KPUTEPIIO PO3IICHHS.

XpomarorpadgiuyHe pO3AUICHHS Yy OUIBIIOCTI BUIAQAKIB TPOBOJUTHCS B
i30mepmiuHOMY pedcumi — TIPU TIOCTIMHIN TeMIiepaTypl BIPOJOBXK BChOTO JIOCHTINY 1
Mo BCIM JOBXHUHI KOJOHKUA. B razoBux xpomartorpadax s 3a0e3neyeHHs
130T€PMIYHOTO MPOIIECY KOJOHKY MOMIIA0Th B TEPMOCTAT.

VY Bumanky asamizy cyMmimied, TeMIiepaTypd KHIIIHHS KOMIIOHEHTIB SIKMX
3HaXOJATHhCSl B IIMPOKOMY Jlana3oHi, HAWJOIIIbHINIE MPOBOAUTH PO3IIJICHHS MPHU
MOCTYTOBIM 3MiHI TeMIEpaTypu 3a TEBHOIO TPOTPAMOI0 — y NPOSPAMOBAHOM)
pedrcumi.

Sxmo mporec TOYMHAETHCS TIPU TOPIBHAHO HU3BKHX TEMIIEpaTrypax, TO
COpOOBaHICTh OUTBIIOCTI KOMITIOHEHTIB BENMKA 1 MIBHIKICTh X XpomarorpadiaHux
30H B IIapi copOeHTa maina. I3 301IbIIEHHSIM TeMIepaTypu BHACIIIOK 3MEHILIECHHS
COpOOBAaHOCTI 1, BIAMOBIIHO, 30UIbIIEHHS IIBUJIKOCTI 30H 13 KOJOHKH OYyIyTb

BUXOJIMTH BCE OLITBI BAXKKI KOMITOHEHTH CYMIIIIi.
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Onnak y xpomarorpadii 3 mporpamyBaHHSAM TeMIIepaTypu BUOIp HEPYXOMHX
piakux ¢a3 13 HeoOX1JHOK TEPMIYHOIO CTIHKICTIO € 0OMEKEHHUM Yepe3 3aCTOCYBaHHS

BUCOKHUX TEMIIEPATYP.

2.3.3. OcHOBHI 0,10KkH ra30Boro xpomartorpadga

HpI/IJIaI[H, 3a JOIIOMOI'OI0 SAKHUX BHKOHYETBHCA KOJIOHKOBC XpOMaTOFpa(biIIHC

PO3AUIEHHS CyMileH 1 X aHaui3, Ha3UBAIOThCS Xpomamozpagami.

Puc. 10. Cxema razoBoro xpomarorpada: 1 — 0amoH 31 CTUCHEHUM Ta3oMm; 2 —
PETyJIATOp BUTpATH Ta3zy; 3—BHUMIpIOBa4 BUTpaTH raszy; 4 — Qinetp; 5 — mosarop-
BUITAPHUK; 6 —xpomaTorpadiyHa KOJIOHKa; / — TEPMOCTaT; 8 — AETEKTOp; 9 — macTka.

[HepTHMii ra3-HOCiH (pyxoma ¢aza) 3 OamoHa 1 dyepe3 peryisaTop THUCKY 2,
BHUMIpIOBAaY BUTpAT (MIBUAKOCTI Mojadi) razy 3 Ta GuIbTp 4 moTpamise B 103aTop-
BUMAPHUK (1HXKEKTOP) O, KyAW BBOJUTHCA 3a JOMOMOTOI0 IIMpHUIla piaka abo
razono/iidHa mpo0da. Y 103aTopi-BUMIAPHUKY CTBOPIOETHCS TaKka TEMIIEpaTypa, 3a AKOoi
KOMIIOHEHTa MpoOH, IO aHaji3yeTbcs, MepeOyBaroTh B Ta3omnofioHoMy abo
naponofioHomy ctasi. [ani mig Ai€ro razy-Hociss KOMIOHEHTH MPOOU NEPEHOCATHCS
y xpomatorpadiuyHy XOJOHKY 0, sika 3HaXOAMUTbCS B TepMocCTari / 1 Oe3nepepBHO
"IpOMHUBAETLCA" TOTOKOM Ta3y-HOCISI 3 ONTUMaJbHOIO MBUAKICTIO. [licnsa
PO3AUICHHS B KOJIOHII KOMIIOHEHTH NpOOM MOTPAIUISAIOTH y AeTekTop 8. Ycima
OJlokamMH cy4acHOro xpomarorpada kepye creriajgbHe MporpaMHe 3a0e3medeHHS,
BCTaHOBJIeHE y KoM totepi. Ha Buxomi 3 xXpomarorpadivyHoi KOJOHKH 1HOII
MPWIALITOBYIOTh OTJIMHAY Ta3iB —‘macTky’ 9.

Konctpykuis razoBux xpomatorpadiB 3a0esrnedye eTamy IIBUIKICTb IMOAayl

ra3y- HOCI4 Ta cTajixy a0o 3MIHHY 3a IIEBHOIO [IPOTrpaMol0 TEMIEPATYPy KOJIOHKHU.
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JUisi BUKOHaHHS Ta3oXpomaTtorpadiyHoro aHamizy xpomartorpad CcrodaTky
BUBOJISITh HA CTAIMN PEKUM POOOTH, CTBOPEHHSIM CTaJlol IIBUJKOCTI TMOJayl rasy-
ra3iB y oemexkmop. IloTiM 3a JOMOMOror0 MINpHUIIa BBOAATH IpoOy. Ilpu 1pomy
TeMIeparypa J03aTopa-BUIIApHUKAa Mae€ 3a0e3ledyBaTh MPaKTUYHO MHUTTEBHIM
nepexiy mpodu 3 piaKoro craHy B maponoaiOHuid. [Ipu mpoxokeHHI ra3y-HOoCis
Kpi13b KOJIOHKY KOMIIOHEHTH MPOOH y BUIJISAI OKPEMUX 30H MOTPAILISIOTH B €II0AT 1
Ha €KpaHI KOMIT'IOTepa PEECTPYIOTHCS BIAMOBIAHI KPWBI €NMIOIOBaHHS. SIKICHUHN 1
KUIbKICHUW aHajIi3 BUKOHYIOTh HA OCHOBI KPHUBHX €JIIOIOBAHHS.

Beeoenns npobu, oozamopu. IIpoOdy MOxHa BBOJUTH BPYYHY 3a JIOIOMOTOIO
HIpUIAa y 003amop-unapuuk NUISIXOM "Tpokoiry" rymMoBoi abo 1HIIOI €J1aCTUYHOI
MpOoKIaIKu abo npo60siddipnuxom (aBTOCAMILIEPOM) — MPHUCTPOEM, SKUNA caM
Bii0Mpae 1 BBOAUTH NpoOy. BBeneHHs mpoOu aBTOcaMmIUIEpOM 3a0e3ledye BUIILY
e(eKTUBHICTb (HEPO3MHUBAHHS MPOOU HA BXO/1 B KOJIOHKY) 1 aBTOMATH3AIlIIO aHATI3Y.
Jlo3atop (1HXKEKTOp) — MOCYANHA 3 MEMOPAHOI0, 3'€JHAHA 3 TOYATKOM KOJIOHKHU.

T'azomozi6ua (1-6 cm®) a6o piaka (0,5-20 MKIT) IpoGa BBOXUTBCS 33 JOIOMOTOI0
HINpUIla Y4 J03aTopa CIEeHiadbHOT KOHCTPYKINi — ©0araroxojoBoro KpaHa 3
"metnew", KU 103ye MpoOy BiAMOBIAHO 0 00'emy "merni". Jlo3aTop-BUMIapHUK
HarpiBa€eThCs 10 TEMIIEpATypu, MpU SKiM pigka mpoda MOBHICTIO BUMAPOBYETHCS.
Tomy Temmeparypa mJo3aTopa MEpeBHILYE TeMIEpaTypy KoJoHKH. Jlo3atopu
cHemiaJbHUX  KOHCTPYKIM  3a0e3neuyloTh  BHUMIApIOBaHHA  TBEPAUX  Npoo.
PangioakTHBHI pPEYOBMHHM BBOJATH Yy 3alla€HUX aMIlysax, siKi po30MBaIOTHCS B
7103aTopi.

VY pazi poOoTH 3 KaNuIIPHOI KOJOHKOIO, KOJIU Mpoda Mae OyTH Jy»Ke MaJolo,
710 103aTOopa MPUEAHYIOTh NIJIBHUK MOTOKY, 32 JIOMOMOTOIO SIKOrO 3HauHa 4acTHHA
poOu BUKUAAETHCSA B aTMOChepy.

Posmip npoou. Kinbkicth mpoOu nJis aHami3y 3B’si3aHa 3 MPOAYKTHUBHICTIO 1
e(EeKTUBHICTIO KOJIOHKH, a TaKOX 3 UYTJUBICTIO JeTekTopa. Yum Oiibia mMaca abo

o0'eM mnpoOM, TUM OIBIIKMNA CUTHAJT JETEKTOpa 1 THUM OUIbIIa YYTJIUBICTh
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xpoMarorpada, ane JIyXe Beluka Npoda BHUKIMKAE IEPEBAHTAKEHHS KOJOHKH,
CIIOTBOPEHHS (POpMHM TMIKiB 1 3MeHIIye €(heKTUBHICTh pO3/leHHs. Bennunna npoou
MOBHWHHA OyTH TaKOO, MO0 KOMITOHEHTH, SIKI HEOOXIAHO PO3IUTHTH, BMIIAIHNCS HA
OJIHIM TEOpeTUYHIM Tapuiil KoJOHKH. B ocHOBHOMY 00'eM ra3oBoi mpoOu cKJiajuae
0,1-10 M, 06'em pinkoi mpodu — 0,0005-0,1 mur.

Xpomamoepagiuni konouku. IlpuzHayueHi 1yt po3aAUTICHHS 0araTOKOMIIOHEHTHOT
cymilni Ha OlHapHI CyMiIll Ta3y-HOCIA 3 PO3AIJICHUMU KOMIIOHEHTaMH aHai30BaHO1
cyminr. KomoHKH XapaKTepHu3yrOThCS HACTYITHUMU TTapaMeTPaMH:

L — 1oBKHHA KOJIOHKH YM JJOBKHUHA I1apy COPOEHTa, CM;

S — TUIOLIA MOMIEPEYHOro mepepisy, cM?,

Y — YacTKa BUILHOrO 00’ €My KOJIOHKH (00’€M, 1110 3aiiMae ra3-HOCIH 1 00’eM mop

TBEep0i pazn);

Y1 — 4YacTka 00’eMy, sikuil 3aliMae copOeHT (piaka ¢aza s Ta3opiAUHHOT

xpomarorpadii i TBepaa daza — AJig raz0afcopOIiiiHo);

V,. — 00’eM HepyXoMoi piakoi dasu, eM®, V,y=x 'L -S;

V.. — 00’eM razoBoi ¢asu, oM, V.=y-L"S;

V,, — 00’eM TBeporo Hocist (agcopOenTa), cm”.

[HKONMM pPO3AUIEHHS KOMIIOHEHTIB IOBUHHO MNPOXOJUTH MpU MiABUIIECHUX
TeMreparypax. Y  1bOMY BHUIAAKy OJIOK XpoMaTrorpaiuHuX  KOJIOHOK
KOMILJIEKTYETHCSI CHCTEMOIO TEPMOCTATYBaHHSI.

Mamepian, posmipu i ¢hopma xononok. Matepiall KOJJOHOK Ma€ OyTH 1HEPTHUUN
70 PEYOBWH, 3 SKUX CKJIaJaeThcss TpoOa. HaiwacTime iX BUTOTOBJISIOTH 3
HEeprKaBitovOo1 CTai, MiJli, ATFOMIHIFO, JIATYyHI, CKJIa, KBapIia 1 TeduioHa.

XpomarorpadivuHi KOJOHKM pI3HUX JOBXKMH 1 giamerpiB  (puc. 11)
BHTOTOBJISIIOTH 13 MaTepiaiiB, K1 HE B3a€EMOJIIIOTH 3 Ta30M-HOCIEM 1 KOMIIOHCHTaMHU
npoOu. HanmoBHIOIOTH KOJOHKH TBEPAUMU aIcOpOEHTaMU ab0 HEPYXOMUMHU PiJIKUMHU
¢dazamu, ajcopOOBaHUMH HAa TBEPAMX HOCISIX, Y 3aBOACBKHX yMOBax 13
3a0e3MeYeHHsIM MaKCUMAaJIbHOI HIUIBHOCTI W PIBHOMIPHOCTI iX ynakyBaHHs. KomoHku

3aCTOCOBYIOTh HabueHi ananimuyui (TOBXKUHOIW 20 cM-20 M, BHYTPIIIHIM J[1aMETPOM
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3-6 MM, KUIBbKICTIO TeopeTHuHHuX Tapuiok 500-20 000) 1 npenapamueni (HOBKUHOIO
1-20 M, BHyTpimHIM aiamerpom 10-100 MM, KiIbKICTIO TeopeTUUHUX Tapiiok 500-10
000), xaninapui (moxuuoro 20-150 wm, BHyTpimHIM miametpom 0,25-0,5 wmm,
KUIBKICTIO TeopeTuyHux Tapigok g0 1000000). /{oBkrWHA KOJOHKH MOBHUHHA OyTH
Takolo, 00 3a0e3MeYnuTH HEOOXITHE PO3IUICHHS KOMIIOHEHTIB, 1 BHOHMpAETHCS
eKCcIepuMeHTalbHO. B ocHOBHOMY OyBae aoctatHho 1-3 M. Tepmocmam KOJIOHOK
MOXe TMiATpUMyBaTH Temmeparypy Bix -60 xo 450 °C i smimroBatn ii mpm

nporpaMmyBaHHi 31 mBHaKicTiO 1-120 °C/xB.

0

J

a r

\)

Puc. 11. T'azoxpomarorpadiuni kosionku: a — U-moxibna; 6 — W-noniOHa; B —
cripayibHa; T — IJIOCKOCTIIpasibHA.

3pyuHor0 popMoro xpomartorpadiyHOi KOJIOHKH € cHipalibHa, 00 J03BOJISIE
HaWKOMITAKTHIIIE PO3MICTUTH ii y TepMmocTtati. OaHak Tpeba MaTH Ha yBasi, IO AJis

JOCSITHEHHSI BUCOKOi €(DEeKTUBHOCTI, JllaMeTp CHipajii He MOBUHEH OyTH MEHIIUM

. L Aoy, > d
II€BHO1 BCJIMYHMHU, sSIKa II0B’s13aHa 3 BHYTPIIIHIM J1aMCTPOM KOJIOHKH ! d = d

KOIL. 3epHa

KoJl.

HiameTp 3epeH Hepyxomoi (a3u moBuHeH OyTH B 8-10 pa3iB MEHIIUN HDXK JiaMeTp
KOJIOHKH.

CripanbHi KOJOHKH TMPH 3allOBHEHHI COPOEHTOM Jii OJHOPIAHOCTI YNMaKOBKU
PEKOMEHIYEThCS BUIPSMIISITH.

Jlemexmopu. OgHUM 13 HaAMBaXIJIUBIMIKMX OJIOKIB XpoMaTorpadiyHOi KOJIOHKH €
Ooemexmop — Npunaj, PyHKIIis SKOTO MoJisirae B Oe3nepepBHii ¢ikcarlii 3aaeXHOCTI

KOHIIEHTpAIlli, MTOTOKY YH KIJIbKOCTI pEYOBMHHU Ha BUXO/I1 3 KOJIOHKH BiJ 4acy.
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Haiinommupenimioro € kinacudikaiiis IeTEKTOPIB HA 2 TUIIU:

1. JIndepentiiitHi — nepenaroTh MUTTEBO 3HAUCHHS KOHIICHTPAIIIl YU MMOTOKY B
gaci. IX moxinsioTs B cBOIO Yepry Ha:

a) nomoxogi — (QIKCYIOTh JOOYTOK KOHIIGHTpAIlli Ha MIBUAKICTH ITOTOKY.
Ilomokogi NETEKTOPU € JECTPYKTUBHUMH, MOJEKYId B HHUX pearymTh 1
NEPETBOPIOIOTHCS Ha 10HUM. CUTHAN JAETEKTOpa MPOMOPLINHUN KUTBKOCTI MOJEKYI,
sKa JOCSTJIa BHMIPIOBAJIbHOTO €JIEMEHTa JETeKTOpa 3a OJWHHUINI0 dacy. Mexa
BU3HAYCHHS BUPAXKAETHCS B OJUHUIIX Maca/gac (T/c);

0) Konyenmpayitini — QIKCYIOTh 3MIHY KOHIIEHTpAIlii Ha BUXOJ/l 3 KOJOHKH.
Konyenmpayiiini netekTopu HE JCCTPYKTHUBHI, iX CHUTHAJI MPOMOPIIHHUMN
KOHIICHTpAIlii pEYOBUHH B JIETEKTOpi. Meka BU3HAUEHHS BHPAXKAETHCSA B OJUHHIIIX
maca/o6'eM (r/om°, r/em?).

2. InTerpanbHi — CyMYyIOTh KUIBKICTh PEYOBHHM 32 NEBHUM MPOMIKOK 4acy,
MepeIaroTh 3arajibHy KUIbKICTh PEYOBHHH, IO MPOMIILIA Yepe3 IETEKTOpP.

Cy

v

v

Puc. 12. Xpomarorpamu: a — audepeHiiiiina, 0 — iHTerpaibHa.
Ha puc. 12 nmokazani oopmu 3anucy BeTUINHU CUTHAIIB B qudepeHIiiinomy (a)
1 1HTerpasbHOMY JneTekTopi (0) B KOoOpJauWHATax Yac — BEJIMYMHA CUTHAITY. B

IHTerpajlbHOMY JETEeKTOpl — 1€ CTyleHeBa KpHUBa, B fKIA BHUCOTa CTYIEHi
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OporopiiiiiHa Maci PEeYOBMHHU, IO BHUXOAUTH 3 XpomaTorpadiyHoi KOJOHKH 3a
oauHMIO Yacy. B nudepenmiiinoMy — kpuBa y BUIISAI XpoMmaTorpadiqHoOro miky,
KUTBKICTh PEYOBHUHH, 1110 BUXOAUTH 3 XPOMATOTPa(IIHOI KOJIOHKU 32 OJMHHUIIIO Yacy,
IpOMOpIIiHA TUIOIII XpoMaTorpadiqHoro MmiKy.

[Ipyn KiNBbKICHMX BHMIpax 3a XpoMaTorpaMamMu HEOOXiJIHO BpaxoBYBaTH
HAJICXKHICT, IU(EpeHIIfHOTO JeTeKTopa A0 TMeBHoro Tumy. HanmexHicTb
mudepeHIifHOTO  JIeTeKTopa JO0 KOHIEHTPAIIMHOTO YW TOTOKOBOIO — THILY
BCTaHOBJIIOIOTh, BUMIPIOIOYH 3aJICKHICTh MOTO MOKa31B BiJl HIBUAKOCTI ra3y-Hocis. B
KOHIIGHTpAIIHHOMY JICTEKTOpl IUIOIIa XpomaTorpapidyHOro MKy 3aJIeKUTh Bij
IIBUKOCTI ra3y-HOCIS, @ B IOTOKOBOMY — HE 3aJIe)KUTh. TOMY B KOHUEHTpaLIHHUX
JACTeKTOpax KOHIIEHTPAIII0 PEYOBHMHM Tpeda po3paxoBYBaTH 3a BHUCOTOIO
XpoMartorpadiyHoro miKy, a B HIOTOKOBOMY — 3a TUIOMIEIO TIKY.

JleTekTopr TOAUIAIOTH TAaKOXK Ha YHIBEpPCAlbHI 1 CEJIEKTUBHI. YHigepcanbhi
JEKTOPU PEECTPYIOTh BIACTUBICTh, AKYy MAlOTh YyC1 PEUYOBUHU, CEIEeKMUBHI —
BUMIPIOIOTH BIIACTUBICTbh, IPUTAMAHHY MIEBHOMY BHY MOJICKYJI.

Xapaxmepucmuku ~ Odemexkmopa.  Jlnsg  TPaKTUYHOTO  BUKOPHUCTAHHS
HAWBAKJIUBIIIMMU XapaKTEPUCTUKAMU JETEKTOpPA € MeXa BU3HAUCHHSI, Uy TJIMBICTb,
JMHIAHUNA JUHAMIYHHH 11ama3oH.

Puc. 13 imrocTpye CEHC YOTHPHOX IMapaMeTpiB, BiJ SIKMX 3aJIeKaTh TOYHICTH 1
YYTJIUBICTh BU3HAYCHHS: MIBUAKICTH KOJIMBAHHS HYJIbOBOI JiHIT (BUCOKOYACTOTHUMN

myMm), "OnykaHHA" (HU3bKOYACTOTHUH 1IyM), Tpeid 1 Meka BUSHAUYCHHS.

Puc. 13. ITapameTpu, siKi XapaKTepu3yOTh CTAOUIBHICTh HYJIbOBOT JiHIT: 1 — mrym; 2—

HU3bKOYACTOTHUH IIyM; 3— MeKa BU3HAaUEHHS; 4— npeild
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Bucoxouacmomnum nazusaioth myMm (puc. 13, 1), dacrora skoro Habararo
OulbllIa 3a YacTOTy 3MIHM IapaMeTpa, 10 BUMIPIOEThCA. Takuil mym 3a3BuyYaii
MO’KHA YCYHYTH 3a JIOIOMOTOIO0 BIAMOBIIHUX (imbTpiB. HU3pKOYACTOTHUM IHIyMOM
(puc. 13, 2) abo "6aykanHnsam" Ha3UBaIOTh 3MIHU CUTHAIY, 110 BiI0YBaIOTHCA 3a 4ac,
3iICTABHUH 3 dYacoM BHUMIpIOBaHOI moxdii (B IbOMY pa3i 3 YacoM BHUXOIY
xpomatorpadiunoro mika). BenumunHa Takoro mrymy JOpPIBHIOE CepelHIN BiicTaHi
MDK BEpXHIM 1 HIKHIM MaKCUMAaJIbHUMU BIJIXWJICHHSMH HYJIBOBOI1 JIIHIT Ha BIJPi3KY,
SKUI TOPIBHIOE ITUPHHI MTIKA.

Hpetigh (puc. 13, 4) — nie cupsiMoOBaHe B OJMH OiK MOBIJIBHE 3MIIIEHHS HYJIbOBOT
JiHII, MO BIAOYBAa€TbCA MPOTITOM TPUBAIOTO uacy. Jpeid yckiagHIOe KUTbKICHI
BUMIPIOBaHHS, aJi€ 3a3BUYail HOro MOKHA KOHTPOJIIOBATH, OCKIJIbKH BiH MOB'I3aHUM 3
pexumMoM pobotu xpomatorpada. [lpuumnamu apeiidy Sk OpaBWIO € 3MIHU
TeMmrepaTypu OJ0Ka BBEJEHHS MpoOH, KOJOHKH abo JIeTeKTopa abo MOBUIbHI 3MIHU
CKIagy pyxomoi (a3u, Hampukiag y pe3ysbTaTi BUIUICHHS JICTKUX PEYOBHH 3
rYMOBOi MeMOpaHu OJIOKY BBEIEHHsI IPOOH, 1HIIOK MPUYMHOIO JApeidy, 0coOIMBO
i yac poOOTH 3 BUCOKOUYTIMBUMU AeTekTopamu tumy E3]/1, Mmoxe OyTn HacuueHHs
MOTJIMHAIOUOTO TaTpoHA B CHUCTeMi OYHIEeHHS razy-Hocid. [Ipu poboTi 3a BHUCOKOT
YYTJIMBOCTI YacTO CIIOCTEPIra€ThCsl HU3BKOYACTOTHUU IIyM, IO € XAOTUIHHUM
KOJIMBaHHSIM HYJILOBOI JIiHII 3 MEpioJIoM TaKOro K MOPSAKY, SK 1 IIMpUHA MiKa.
[IpuurHOIO BOTO SIBUIA MOXYTh OyTH Te4a B YHIUTbHUKAX KOJOHKH, KOJMBAHHS
HaIpyTy y MEpexi, TOLIO.

OTxe, KOJMBAaHHS CHUTHAJ/IIyM 3ajieXkaTh BiJl crocoOy iX BHUMIpIOBaHHS, a
TakoX BiJl (hopmu XxpomaTorpadiqHoOro mka Ta eheKTUBHOCTI PO3IICHHS.

KoxHMit IETEKTOp XapaKTePU3y€EThCS TAKUMHU OCHOGHUMU BEIUUUHAMU
1) uymausicme:
Sy =", (2.48)
®

ne R, — BUX1qHUI cCUTHAJI, BUHUKAIOUYa B PEECTPATOPI PI3HMIIS OTEHIIaIB B MB,
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¢ — BUMIDIOBaHA BEJIMYMHA B Pi3HHX ACTEKTOPAX: KOHIGHTPALis B I/CM°, TOTIK B
MT/C, KUIBKICTh PEUOBUHH B MT.
2) mednca OemekmyganHsi — Ta KOHIIGHTpAIlisl, MOTIK YU KUIbKICTh pEYOBUHH,
SIK1 BUKJIMKAIOTh CUTHANI R, piBHUI TOABOEHHINM BenuuuHi mymiB R,, Bennunna
IIyMiB — BIZICTaHb MK KpaiiHIMU MOJOXEHHIMHU 0a30BOi JIiHII HA XpoMaTorpami, siki
BUHUKAIOTh BHACHIZAOK [ii PI3HUX MOCTOPOHHIX (hakTopiB. Mexka IETEKTyBaHHS
piBHa:
2R,
Do = S (2.49)

9y TIL

YyTnuBICTh BH3HAYa€E HWXKYY MEXY JOCTYMHOI 00JIaCTI KOHLIEHTpalld 1
TOYHICTb JOCHTIAY.

3) inepyitinicmes — MPOMIKOK Yacy, 3a KA pEYOBHMHA MPOXOAMTH 3 00’€My
KaMepH JETeKTOpa 0 YyTIMBOTO €IeMEHTA. 3aleKUTh BiJl BIACTHBOCTEN UYTIHBOTO
eleMeHTa 1 00’eMy Kamepw JeTeKTopa Ta BIUIMBae Ha (GOpMy 1 BHCOTY
xpomatorpadiuHoro miky. Benuka iHepUIMHICTh JETEKTOpa BUKJIUKAE 3MIIIYBaHHS
KOMITOHEHTIB PO3/1JI€HOI B KOJOHI[I CYMIIIII.

JletekTop mnpu3HAYeHUM Ui O€3MepepBHOTO BU3HAYEHHSI KOHLIEHTpALi
PEYOBHH B €JIl0aTi, LUISIXOM BHUMIPIOBAHHA [EBHOr0 (PI3MKO-XIMIYHOTO abo
(G13UYHOTO TapameTpa, MPOIOPIIHOTrO KOHIIEHTpallli pedoBUHU. Bin merexTopa
3aJIKUTh UYYTJIUBICTH 1 TOYHICTh BHUKOHAHOTO 3a JIOMOMOTOK Ta30BOIO
xpoMmarorpada anamizy. Ha ceoroani maig ra3oBoi xpomatorpadii 3anpornoHOBaHO
noHaa 50 THUIB AETEKTOPIB, PI3HUX 33 MPUHIIMIIOM JIii, YyTJIUBICTIO 1 IPAKTUYHUM
MPU3HAYEHHSAM JeTEeKTOpH. PO3risiHeMO HallBa)KIMBILI TUIIU IE€TEKTOPIB.

B nerekTop noctynaroTh OiHapHI CyMilll KOMIIOHEHTIB MPOOU 3 ra30M-HOCIEM,
TOMY TPUHIIMI JIETEKTYBaHHS MOXXE TPYHTYBAaTHUCS Ha BUMIPIOBaHHI Oylb-sKOT
(h13UYHOT BIACTUBOCTI KOMITIOHEHTIB, sIKa BIIMIHHA BiJl BIIaCTUBOCTEHN ra3zy-HocCis, a00
cnienupiuHUX BIACTUBOCTEH PEUOBUH. Y Ta30Bii xpoMaTorpadii BUKOPUCTOBYIOTHCS

TaKl OCHOBHI NPUHYUNU OeMeKMYEaAHH 5L
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1. 3anexHicTh TEIUIONPOBIIHOCTI Ta30BOi CyMilnl BiJ ii ckiamy (IeTekTop 3a
TEIIOMPOBIIHICTIO).

2. TemnmoBuil edeKT cHalloBaHHS TOPIOYMX KOMIIOHEHTIB Ha HarpiTiii Ao
BHCOKOI TeMITepaTypH IJIATHHOBINA HUTI( (TEPMOXIMIYHHE JETEKTOP).

3. loHi3amis OopraHiYHUX CIIOJIYK y TOJIYM'i BOAHEBOTO MajbHUKA (IIOyM'SHO-
10HI3aMIWHUH TETEKTOD).

4. JoHizalis OpraHiyHMX CHOJYK MiJ JI€I0 3ITKHEHHS 3 METacTaOlIbHUMHU
aTOMaM{ aproHy, sIKi YTBOPIOIOTbCS BiJ BIUIMBY pPaJl0aKTUBHOTO [3-BUIIPO-
MIHIOBaHHS (apTOHOBHI JIETEKTOD).

5. 3axoIUIeHHs €JEKTPOHIB MOJIEKYJaMU OpraHIYHUX CHOJYK (JIETEKTOp 3a
3aXOIUICHHSM EJICKTPOHIB).

6. 3MEHIIICHHs 10H13aIlil MOJyM'st 3 aTOMaMU JY)KHUX METaJliB Y MPUCYTHOCTI
docdop- 1 raIOreHOBMICHUX CITOJIYK (TEPMOIOHHUHN AETEKTOP).

7. 3aJIeKHICTh T'YCTHHH Ia30BO1 CyMIllI Bif 11 CKiaay (IETEKTOP 3a I'YCTHHOIO).

8. Cnenudiune BUNPOMiHIOBaHHS (Hochop- 1 CIPKOBMICHUX CIIOJIYK y MOJIYM'i
BOJIHIO (TIOJTyM'STHO-()OTOMETPHUYHUI JETEKTOD).

9. 3anexHicTh mepemaay THUCKY Ha giadparmi Bii CKIaay Ta30BOi CyMIIll
(miadparmoBuii eTEKTOP).

KpiM mux MeTofiB, MOCTIHHO PO3POOJISIIOTHCS HOBI MPUHILIMIM JETEKTYBaHHS
JUTst 3a0e3neueHHs OlIbINoi YyTIMBOCTI aHamilzy. HalOuieln po3mOBCIOKEHUMHU
JNETEKTOpaMH € JIETEKTOPM 32 TEIUIONPOBIAHICTIO 1 MOJXYM'sTHO-10H13alliiiH1
JIETEKTOPH.

Jlemexmop 3a mennonpogionicmio ([TIl) — xarapometp, audepeHIIHHAN
KOHLIEHTpaliiHuid aetektop. IIpuHIMn nii geTekropa TPyHTYETbCS Ha TOMY, WIO
HarpiTe TUIO BTpadae TEIUIO 31 IMBHUAKICTIO, SIKa 3QJICKHTh Bl TEILIOMPOBITHOCTI
0TO4yI0YOTo Ta3y. ToMy IMIBUAKICTH TEIUIONEepeadi MOKe BUKOPUCTOBYBATHUCH IS
BU3HAYCHHS CKJIay Ta3y.

TernonpoBiAHICTE CyMill Ta3iB € aAUTUBHOIO (YHKIIIEI0 1 CHTHAN JETEKTOpa

3QJIEKUTH BiJI PI3HUIIl TEIUIONPOBITHOCTEN razy-HOCIS 1 KOMIOHeHTa cymimiil. J{is
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30UIBIIIEHHS! YYTJIMBOCTI K Ta3M-HOCIT BUKOPHUCTOBYIOTH He abo H,, sakxi maroTh
HaWOIBITy TEIUIONPOBIIHICT, 1 HAMOUIBII BIAPI3HAIOTHCS 3a KOeDIIIEHTOM
TEIUIONPOBITHOCTI BiJl KOMIOHEHTIB CyMIIIIi.

OCHOBHUMHU €JIEMEHTaMH KOMIPKM [0 TEIUIONPOBIJHOCTI B KAaTapoMETpl €
metamiyHa HUTKa (W, Pt), 3ropHyta B cmipaib 1 po3MilieHa BCEpeIuHl KaMepH
AeTekTopa B MeTaniyHoMmy Oinori. KatapomeTrp mae 2 xamepu: uepe3 onHy (Kamepy
MOPIBHSHHS ) MPOITYCKAIOTh YUCTHH Ta3-HOCIH, Yepe3 Apyry (BUMIpIOBalbHY) — Ias,
0 BUXOAWTH 3 KOJOHKW. Ilpu omHakoBUX CKIaJax rasiB B Kamepax CHUTHal Ha
KJIeMax caMmomnucisg JopiBHIOe 0 1 camonucenp nuiie 0a3oBy miHio. [lpu 3miHi
CKJIaJly Ta3y 3MIHIOETHCS XapaKTep TEIUIOBIaul HArpiTOi HUTKU KaMepH, BHACIIIOK
YOro 3MIHIOETHCA OIIp BIAMOBIAHOrO IUledYa MocTa. B pesynbTaTi enekTpuyHa
piBHOBara MocCTa TIOPYIIYEThCS 1 Ha KJIE€Max CaMOIUCLS BHUHHUKAE PIZHUIIA
MOTEHII1AJTIB, SIKA PEECTPYETHCS CAMOTHCIIEM.

Lle#i neTexkTop BIAPIZHAETHCS MPOCTOTOIO KOHCTPYKINI, HAMIMHICTIO 1 Mae
JIOCTaTHIO YYTJUBICTh (10'3 % 00. 3a mporaHoM npu BukopucTaHHi He sik rasy-
Hocls). Hemonikom geTexkropa € MOXIIMBICTH KOpO3li MaTepially MpPOBIIHUKA TPH
MIIBUILEHUX TEeMIIepaTypax.

LHonym'sano-ionizayitinuti demexmop (111/])

PobGora TIIIJI (puc. 14) ocHoBaHa Ha TOMY, IO OpraHi4YHI pPEYOBUHH,
MOTA/Iaf0YH B TIOJIYM sl BOJJHEBOTO MaJbHUKA, 10HI3YIOThHCS, BHACIIIOK YOT0 B Kamepi
JNETEKTOpa, SIKUA € OJHOYACHO 10HI3alIMHOI0 KaMeporo, BUHUKAE CTPYyM I10OHI3allii,
CWja SKOTO TMPOTOpIliAHA KUIBKOCTI 3aps/KeHuX dYacTuH. Ha Buxomi 3
xpoMartorpadiyHol KOJOHKH CYMII MPOXOAUTH KPi3hb MaJbHUK 1 3rOpsie B aTMocdepi
MOBITPST MDK JIBOMa METAIYHUMHU eJeKTpojgaMu. Jlo €NeKTpOoMdiB MPUKIAAAETHCS
nocriina Harpyra 40-300 B. SIkiio 3 KOJOHKH BUXOIWTH TibKu ra3-Hociit (He, N,),
OJIyM'st cI1abKo 10HI30BaHe i Mi’K eIeKTPOAAMH POXOAUTH CTpyM mopsiaka 1074 A.
[Ipu momamaHHi 3 KOJIOHKM B TIOJYyM'S OPTaHIYHHUX CHOJYK, BOHHU 10HI3YIOThCH,

BHACIIIJIOK YOTO MIXK €JIEKTPOJaMHU MPOXOIUTh CTPYM 10HI3allii, CHjIa SIKOTO JIOCATaE
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10°-10® A. Tonizamiitauit cTpyM mponopuiiHuii KIIBKOCTI 3apsKEHNIX YaCTHHOK, a
3HAQYMUTh 1 KOHIICHTPAIlil OpraHiYHUX CIIOJIYK.

Bucoka uyrmmsicte IIIJT (10%—10° %), 3poGwim ioro Haiiposro-
BCIO/DKCHIIIUM JICTEKTOPOM JUIs BH3HAUCHHS MIKPOJOMIIIOK 1 IS poOOTH 3
KanuisipHuMu kojonkamu. Uytnusicts 11/ mponopiriiina KiTbKOCTI aTOMIB BYTJICIIIO
B MoJiekyini ByriaeBoaHoo. Hemomikom [IIJ[ € HedyTnmMBiCcTh HOTO 10 HEOpPraHIYHUX
CIIOJTYK, TaKuX SIK MOBITPs, OKCUAM BYIJICIIO, CIpKH, a30Ty, pocdopy, H,S, H,0, i1

JCSIKAX OPTaHiuHUX CHOJYK 3 KapOOKCUIBHUMH YH KapOOHIIBHHUMH TPYIMaMH —

CH,0, HCOOH.
R
IFJ o L_J

1
qu}j}

Puc. 14. Cxema nosryMeHEBO-10H13alIMHOTO JeTeKTOpa: |—ManbHUK; 2—KOJEKTOPHUI
€JIEKTPOJI; 3—TOTEHLIAJbHUN €eleKTpoa; 4—BBEACHHSA Ta3y 3 KOJIOHKHM; OS—Iojaya
BOJIHIO

Enexmponozaxonnoeanenuii  demekmop ~ MICTUTh  KOMIPKY,  BKPHUTY
palioaKTUBHOIO pevoBUHON (Hampuikian, Th), ska mae P-BUMpPOMiHIOBaHHS (pHC.
15). Kpi3p ioHi3aliiiHy Kamepy Teue rasz-Hociid (a3oT). MoJiekyiau a3ory mnpu
CTMKAHHI 3 PB-4acTMHKaMH iOHi3yloThcsi 3a piBHAHHAM N, <> N," + e. Onna P-
yacTuHKa iHiHi0e 10 100 enexTpoHiB. BHacmigok 1poro yepe3 kamepy MpoXOoauTh
CJIEKTPUYHMI CTpyM TMeBHOI cuiu. Ha enexTpoau kaMmepu MOAalOTh HAmpyry B
inTepBani HacuyeHHs 10-100 B. Ilix aiero Hampyrd MIBUAKICTH PYXY €JIEKTPOHIB
samkyetbes (10° em/c). Konu B kaMepy MOTpAIUISIOTh MONEKY/IH KOMIIOHEHTA, SKi
MAalOTh JIOCTATHIO CIIOPIAHEHICTD 10 €JIeKTPOHA, €IEKTPOHU MOXKYTh 3aXOILTIOBATUCH

HUMH, B pe3yJbTaTli 4Or0 YTBOPIOIOTHCA HETaTHUBHO 3apsiPKEHI MOJICKYJISAPHI 10HHU.
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CrtpyM i10Hi3a1i] 3HWKY€EThbCs. Hanpyra Ha enekTpojiax 3MIHIOEThCS IMITYJIBCHO, 110
Ja€ 3MOTy 30HMpaTH €IIEKTPOHHM, B TOM dYac K BaKKi 10HU BHUHOCSITHCS Uepe3

ra3oBi/IBi/ 3 MOTOKOM Ta3y-HOCIsI.

7

Puc. 15. Cxema enekTpoHO3aXOIUTIOBAILHOTO JIeTeKkTopa: 1— anom; 2 — nudysop; 3 —
JDKEPENo paioaKTUBHOTO BUIIPOMIHIOBAHHS, 4— KaTO

JleTekTop HEUyTJIMBUH JO BYIVIEBOJIHIB, ajie YYTIMBUM JIO MOJIEKYN 3i
CHPsDKCHUMU TIOJIBINHUMU 3B'sI3KaMU, JI0 TAJIOT€H-, HITPOBMICHHUX CITOJIYK Ta CIIONYK,
IO MicTATh TUIIOMOYM. MOro BHKOPHCTOBYIOTH IS BH3HAYEHHS IEAKHMX KIIACIB
CIOJIYK. 3aCTOCOBYBAaTH SIK ra3-HOCIH aproH HeOakaHO, OCKUIbKU HOro 30y/KeH1
ATOMH MOXYTh BHKITHKATH moOiumi sBuma. Ileit merextop Bucokowyrmmsmii (10™

TV 2
r/c), MHIAHUA aiama3on — 107,

2.3.5. OcobauBocTi razoaacopouiiinoi xpomarorpadii. AxcopoeHTun

Bun nepyxomoi (a3u Bimirpa€ OCHOBHY pOJib Yy PO3JAUICHHI KOMIIOHEHTIB
CyMillll, OCKUIBKHY Bij] HOTO BIACTUBOCTI 3QJICKUTh KOS(PIIIEHT CEIEKTUBHOCTI. SIKIIO
BiH ~0, TO HISIKUM 30UTbIIEHHAM €(EKTUBHOCTI KOJIOHKHU PO3JILJICHHS HE JOCITHYTH.

VY razoancopOuiitHiii xpomaTorpadii HepyxomMoro (pa3oro € TBepauil aicopOeHT
3 BEJIMKOI0 MUTOMOIO ToBepxHero (10-1000 M%/T), a pyXxOMOIO — XiMi4HO iHepTHHiT
rasz-Hocii (a30T, refii, aproH, BOJICHb TOIIO).

Aocopbenmu (HepyxoMma (¢aza) € TOHKOJIUCIIEPCHUMHU HEOpPraHiuHUMHU abo
OpraHiYHMMH MaTepiaJaMHy 3 THTOMOIO MOBepXHeto moHax 50 m*/r. [pyboaucepcHi
MaKpOMOPHUCTI aICOPOEHTH MalOTh po3MipH rpanyi y mexax 0,01-1,0 mm 1 nutomy
miomy mosepxHi 400-800 m°/r. Po3MipH TpaHYI BHCOKOAHMCIEPCHHX aiCOPOCHTIB,
HAMPUKJIAJ aepOCUJIiB, BUTOTOBJICHMX HAa OCHOBI KPEMHE3eMy, KOJIHBAIOTHCS Y

mexax 0,1-1,0 mxm, ix nmutoma nmoepxHs — 100-700 M2/T. Po3pi3Hs0TH 30BHINIHIO 1
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BHYTPIIIHIO TOBEPXHI 3€pHA aJCcOpOCHTY, Ha SKUX BIIOYBa€ThCS ajacopoOIs. Y
MaKpOMOPUCTUX aJCOPOEHTaX OCHOBHA YACTKa IMOBEPXHI 3HAXOJUTHCA BCEpPEIUHI
rpanyn. [lIBugkicTe aacopOIii pedoBUH Ha TaKuUX aacoOpOCHTax BHU3HAYAETHCS B
OCHOBHOMY JH(y31€:0 MOJIEKYJ Y MOPU aACOpOEHTY, 1 TOMY ajcopOIriiiHa piBHOBara
BCTAHOBIIOETHCA TOBUTBHO. lle mMpu3BOAWTH MO PO3MHUBAHHS KPUBHX EIFOFOBAHHS,
TOOTO 70 3MEHIIEHHS €(EeKTUBHOCTI pO3JiUICHHA pe4yoBHH. HaBmaku, Ha
BHCOKOJ/IMCIIEPCHUX MaTepiajiax aJicopOIlis BIIOYBAEThCS NMEPEBAXKHO HA 30BHINTHIN
MOBEPXHI MIKpOTpaHys, 1 TOMy ajicopOliiiHa piBHOBAara BCTAHOBIIOETHCS 3HAYHO
mBuIe. BHaCIiIOK 1IbOT0 KPUBI €II0OI0OBaHHS MalOTh rocTpy Gopmy, eheKTUBHICTh
pO3iIeHHS MiABUILYEThCs. CamMe BUCOKOIUCTIEPCHI aJICOPOCHTH BUKOPUCTOBYIOTh Y
CydacHI BUCOKOE(EKTHUBHINA PIAUHHIN 1 ra3oBiil xpomaTtorpadii, B siKiii HeoOxigHa
HIBUJIKICTh MIOTOKY PYXOMOi (pa3u (€TI0EHTY) 3a0€3MeUy€eThCs M1IBUIIEHHSIM THCKY B
XpoMartorpadiuHiii CUCTEMI.

AncopOeHTH MaloTh BUSBIISITH TaKi OCHOBH1 BJIACTUBOCTI:

e XIMIYHY IHEPTHICTh BIZIHOCHO KOMIIOHEHTIB CyMillli 1 pyxoMoi ¢a3u;

® BIJCYTHICTh KaTaJITUYHOI aKTUBHOCTI;

® CCIICKTHUBHICTD;

® MEXaHIYHY CTIMKICTB;

® JIHIMHICTD 130TEPMH aacopOIlli, 0 3ade3neuye CTalICTh yTPHUMYBaHOIO

00'eMy 3a pi3HUX KOHIIEHTpaIliil axcopoary;

® JJOCTYIHICTb.

AncopOeHTH pI3HMX THUIIB BUABISAIOTH HEOJHAKOBY aJICOPOLINHY 34aTHICTh
(CeNIeKTUBHICTD) MIOAO0 PI3HUX XIMIYHHX CTHONyK. OJHAK HEMOXKJIMBO BCTAHOBUTH
OJIHO3HAYHUU KUJTbKICHUM 3B'I30K MK XIMIYHOIO OYJIOBOIO PEUOBHH Ta iX 3J1aTHICTIO
aacopOyBaTtucsi Ha PI3HUX ajacopOeHTax. 3araJbHONMPUUHATAM €  PO3MOJILT
a7IcOpOCHTIB Ha JBl Tpynu — nosapui (TiapodiabHi) Ta Henoaapwui (TiapodoOHi)
opraHiydi # HeopraHiyHi. [lonspHi agcopOeHTH, Takli SK CHJIKareiab, OKCHJI
QTIOMIHIIO, TIPUPOAHI Ta INTYYHI CHJIIKATH TOIIO, BHSBISIOTH CEJICKTHUBHICTH JI0

MOJIAPHUX MOJIEKYJI, @ HEMOJSpHI — rpadiToBaHa caka, akKTUBOBaHE BYT1LIA TOILO —

86



€ CEJIEKTUBHUMH BIJIHOCHO HETMOJSPHUX MOJIEKYJ. 32 T€OMETPUYHOIO CTPYKTYPOIO
a7IcCOpOCHTH MOXXHA MOJUIMTH Ha Henopucmi 3 utoMoro nosepxHero 0,01-100 M2/T
(xmopun HaTpito, TpadiTOBaHA Caka, aGpOCHII) Ta MOpucmi 3 PI3HUMHU PO3MipamMHu
mop i muromor moBepxHer 10-1000 M*/r (kceporel, K0, aKTHBOBAaHE BYTiMLIS,
10T TH, Te(IIOH).

OpHi€0 3 BOXJIMBUX XapaKTEPUCTUK aJCOPOCHTIB € adcopbOyitina emHicmb —
KUIBKICTh aKTUBHUX IIEHTPIB Ha iX TmoBepxHi. BoHa 3ymMoBIeHa crmocobom
BUTOTOBJICHHS ~ aJICOPOCHTY Ta MOro mojaibiioi o0poOku. AncopOeHTH
CTaHAAPTU3YIOTh 32 A0COPOYIUHOIO AKMUBHICMIO, HA IKY BIUIMBAE BMICT B HUX BOJIU.
30KkpeMa, CTyIMiHb AaKTUBHOCTI OKCHJY aJIOMiHIIO (aKTHUBHICTh 3a bBpokmaHOM)
BHpaXaloTh BMICTOM Bogu y HboMy, %: I — O; 1T — 3; Il — 6; IV — 10; V — 15.
3pocTaHHsl aKTUBHOCTI COpPOEHTY (30UIbIIEHHS BMICTY B HbOMY BOJIM) 3yMOBIIIOE
MIJIBUIICHHS MOro copOuiiHOI 37aTHOCTI 10 MOJspHUX azicopOariB. HemomspHi
Kpaie ajcopOyIOThCS Ha MEHII aKTUBHUX MOJISIPHUX aJCOpOEHTaX, B SIKMX BMICT
BOJIM MEHIIIHNM a00 MPaKTUYHO HYJIbOBHM.

llonapui  aocopbenmu. B ancopOuiiiHiii  Xxpomartorpadii  HalvacTime
BUKOPUCTOBYIOTh TaKi TMOJISIPHI aJCOPOEHTH, SK CHJIIKArelib Ta OKCHJ aJIOMIHIIO.
OcTaHHIM 4YacoM TaKOX UIMPOKO 3aCTOCOBYIOTh aJCOPOEHTH, MOAM(PIKOBaHI
KOBAJICHTHO 3B'A3aHUMU a00 ajncopOOBaHMMM Ha iX TOBEPXHI OpraHIYHUMHU
aHATITUYHUMH peareHTamMHu.

Cunikazenv (S102xH,0) — 1e cyxwii renib CHIIIIEBOTI KHCIOTH 3 aMOp(HOIO
CTPYKTYPOIO, TiIpOQiIbHUN COpPOSHT 3 PO3BHHEHOIO IMOPHUCTOI CTPYKTYPOIO.
OTpumyrOTh HOTO B pe3yibTaTi KOHJEHCAIlli OPTOCWIIIIEBOI KHUCIOTH, SKa
YTBOPIOETHCS BHACHIJIOK TIAPOJ3y i1 XJIOpaHriapuay a0o peakuii pO3UMHHUX
CUJTIKATIB 13 MIHEPATHbHUMHU KUCITOTAMH.

Ha nmoBepxHi culiKaresnto € Taki rpyrmu:

B
oH )
-0 H
CUNAHONIbHA CMnaHﬂ,iOﬂbHa CNJTOKCaHOBaA
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3ameKHO  BiJA  CTyHeHS  JICTIAPOKCWIIOBAHHS  TOBEPXHI  KPEMHE3EMY
CHIBBIJHOWIEHHS I[MX TPYIN MOXE TIOMITHO 3MIHIOBaTUCA. Y  TPaHUYHO
T IPOKCHIBOBAHOMY KpeMHe3eMi Ha MOBepxHi 3Haxomstbest 4,6-4,8 OH-rpym/mm?.
HasiBHICTh 1UX TpyIl, 110 MAarOTh CIAa0KOKUCIOTHI BJIACTHBOCTI, Ta X HEPIBHOMIpHE
PO3MIIIIEHHSI Ha TOBEPXHI 3YMOBIIOIOTh HEOTHOPIIHICTh BIACTHBOCTEH IMOBEpPXHI
a7ICOpOCHTY.

Kucnuit rigpatoBanmii cumikarenb (pH 3-5) Ha3uBaoTh TakoX CHIIIIEBOIO
KUCIIOTOr0.  HeiTpanbHuil  cuiikareiab  BUKOPUCTOBYIOTh  JUIS  PO3IUICHHS
HEUTpaAJIbHUX CHOJYK a00 CIOJYK, SIKi BUSIBJISIOTH OCHOBHI BJIACTHUBOCTI, a JJIst
PO3MAUIEHHS CIIOJYK 3 KHCIOTHHUMH BJIACTUBOCTSIMH 3aCTOCOBYIOTH CHIIIIIIEBY
kuciotry. Hepyxomi ¢da3u Ha OCHOBI cuiikaremato, ocoOJUBO 3 MOJH(]IKOBAHOIO
MOBEPXHEI0, € HAWIMOMIMPEHIIIUMUA COpPOEHTaMU y BUCOKOE(PEKTHBHIN PIIUHHIN 1
ra3oBiii xpomarorpadii. dipMu, gKi BUIYCKAIOTh KOJOHKH i Xpomarorpadii,
PO3pOOJISAIOTh CUIIIKAreiab Pi3HOMaHITHUX MapoK, JlaMeTp 3€peH SKUX Bapiioe Bif 2
1o 10 Mxm, giametp mop — BiJ 3 10 75 HM, BIJIMOBIIHO BETUYMHA MTUTOMOI TOBEPXHI
— Bixg 30 1o 700 M°/r. Hedonikamu CHIiKaremto sk copOeHTy It xpomarorpadii €:
po3unHHICT, Tipu pH MeHme 2 1 Ouiblie 9; HEOAHOPITHICTH MOBEPXHEBUX
CWJIAHOJBHUX TPYI, 110 NPHU3BOAWTH [0 BHUKPUBJIEHHS (OpM TIKIB; 3IaTHICTh
IIBUIKO acopOyBaTu BOAy. [lepegacu CUIIKAreto: MOXKIMBICTh OTPUMAHHS 3€pEH
13 (iKCOBaHMM 1 BIATBOPIOBAHUM JIAMETPOM TIOpP; MOKJIUBICTh XIMIYHOTO
MoandiKyBaHHs; MEXaHIuYHa CTIHKICTh 0 TUCKY 27,6 MIla; cTIKICTh 10 MIUPOKOTO
CIIEKTpa OPraHIYHUX POIYHMHHUKIB.

Cunikarenb € e(QeKTUBHUM aacoOpOCHTOM MJis PO3AUICHHS BYIJIEBOJIHEBUX
KOMITOHEHTIB Ha()TH, KapOOHOBUX KUCIIOT, €CTEPiB, apOMATUYHUX aMiHIB, CIIUPTIB,
(dbeHomiB, albAeri/iiB, KETOHIB, aMIHOKUCIIOT, TEKTHUHIB, MECTULMIB Ta 0aratbox
{HIIMX ~OpraHiYHMX pEYOBMH. MOro BUKOPHCTOBYIOTH 1 JUI  PO3MIiNCHHS
HEOpPraHIYHUX 10HIB, 30KpeMa KaTioHiB MeTamiB. Jlyis mporo epeKTHUBHI TaKOX

CUJIIKaresi, Ha TOBEPXHI SKUX IMMOO1II30BaHI OpraHiuHI PEareHTH, IO MICTATh
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neBHI  (YHKI[IOHAJIBHO-AQHATITAYHI  yIPYNMOBaHHSA  (AUTU30H,  OKCHUXIHOJIH,
H1pUANIIa30PE30PIIMH, KCUTIEHOJIOBUI OpaHKEBUiA, apceHas3o Tomlo). MakcumMaibHU
BMICT JIOMIIIOK y TOPTOBUX IMperapaTrax CHIIKareinto craHoBuTh, (%): Fe (0,001-
0,02); Al (0,05); Ti (0,05); Pb ta inmi Baxki metanu (0,001-0,004); Ca (0,01); Na
(0,02); Ca (0,01-0,02); SO,*- (0,003-0,005); Bomopo3unHHi pegoBuru (10 0,2).

Oxcud anomiuiro, sIK 1 CUJIIKarelp, € MOJIpHUM ajcopoentom. Kpim Toro, BiH
BUSBIISIE aMQOTEpPHI BIACTUBOCTI M MOXKe OYyTH BUKOPUCTAHUU SK HEUTpaIbHUM,
TyxkHUI abo kuciauil agcopOeHT. KUCIOTHICTh OKCHIY alIOMIHIIO BU3HAYAIOTh Y
roro 10%-Biii BomHii cycmnensii. pH BoaHOiI cycneHsii HEUTPaTbHOTO OKCHIY
ATFOMIHII0 3HaXOAUTHCA B MeXkax 6,5-7,5, mykHoro — y mexax 9,0-10,5, kucnoro —y
Mexax 3,5-4,5. Jly>)kHUI OKCHJI aJIFOMiHil0 OTpUMYI0Th 00poOkor Al,O3 po3unHoM
JYTy, KUCIUW — PO3YMHOM HITPATHOI KHUCJIOTA 3 HACTYMHUM BIJIMHBaHHSIM
JTUCTUIHOBAHOO BOJIOIO BiJl PEIITOK JIYTY YH KUCJIOTH.

HeliTpanpHuil OkcHIl allFOMiHIIO BHKOPUCTOBYIOTH I XpoMaTorpadiqyHOro
PO3/JICHHST OPraHIYHUX PEYOBHH y HEBOJHHUX PO3UMHAX: BYIJICBOJIHIB, aJbJETiIIB,
KETOHIB, CIUPTIB, (EHONIIB, CIA0KUX OpraHIYHUX KHUCIOT Ta OCHOB, €TepiB,
OapBHMKIB, BITaMiHIB, ajKajoiniB Ta iH. JIy)KHUN OKCHJ aJIOMIHIIO 3aCTOCOBYIOTh
JUTSL PO3IUICHHS Y BOJHUX Ta BOJHO-OPTaHIYHUX PO3YMHAX PEUOBHH, IO BUSBISIIOTH
OCHOBHI BJIACTUBOCTI: aMiHHM, aMiJgd, OCHOBHI aMIHOKHCIIOTH, aJKaJOiIH,
1HCEKTUIIMIM, OCHOBHI OapBHMKHU Ta 1H. KUCIMii OKCH alfOMiHIF0O BUKOPUCTOBYIOTh
JU1s1 XpoMaTorpadiuHOro po3AUICHHS! PEYOBUH KUCIOTHOTO XapakTepy: ami(aTHuHux
1 apoMaTUYHUX KapOOHOBHX KHCIOT, aMIHOKUCIIOT, CYJIb()OKUCIOT, KUCIOTHUX
OapBHMKIB TOmIO. JIy)KHMI 1 KHCIUHA OKCHIM AQIIIOMIHIIO BUSBISIOTH TaKOX
BJIACTUBOCTI ~ BIJAMOBIJHO KATIOHITY Ta AaHIOHITY, iX 3aCTOCOBYIOTb  JUJISI
xpomaTorpadiqHOro po3aICHHS KaTiOHIB Ta aHIOHIB.

MakcumanbHUI BMICT JOMIIIOK B OKCHJIAaX JIFOMIHIIO PI3KUX MAapOK CTaHOBUTD,
(%): SiO, (0,01-0,25), Na,O (0,05-0,80), Fe,O5 (0,02-0,15), TiO, (0,01), Ca (0,05-
0,10), SO,* (0,2-0,5), BTpaTa mpu npoxaproaHHi (2).
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llepesacoro OKCUIy aJIFOMIHIIO TIOPIBHSIHO 13 CHJIIKAarelieM € WOro CTIMKICTh Y
mupokomy paiana3oi pH, medonikom — Te, 1mo BCl cipoOu MOaU(]iKyBaTH OKCHI
AJTFOMIHIIO TIPU3BOJIATH 10 YTBOPEHHS HECTIMKUX TTOBEPXHEBUX CIOJYK.

Kizenveyp (uemit, miaroMoBa 3eMJis) — II€ TMOPUCTUH Marepiajl, IPUPOIHOIO
MOXOJKEHHS, YTBOPEHHH 13 CKaM'SHIIMX J1aTOMOBHUX BOJOpOCTEe. Martpuis
cknamaerbess 3 MSIO-NH,O Ta JOMIMIOK OKCHAIB alltOMiHIIO, (hepyMy, KalbIlilo,
MarHiro.

Ileonimu (MONEKYNSApPHI CHTa) — CHHTETUYHI TIOPUCTI aJCOPOCHTH, IO
ckianaroThes 3 atomiB Al, Si, O ta omgHO- a00 aBOBasicHTHOTO MeTany. OCKUIbKH
[EOJIITH MICTSTh KaTIOHU, BOHH MAlOTh BEJUKY CIOPIHEHICTh 0 MOJIEKYJ, B SIKUX
€JIEKTPOHHA T'YCTHHA CKOHLIEHTpOBaHa Ha mnepudepii (MOJEKyJIU 3 m-3B'I3KaMHU 1
BUIBHUMH €JICKTPOHHHUMHU TMapaMu). 3a CBOIMU aJICOPOLIMHUMHU BIACTUBOCTAMHU
IEOJITH 3HAYHO BIJPI3HAIOTHCS BiJ 1HIIUX aacOpOEHTIB. 3aBASIKU OJHOPIAHUM
po3MipaM TIOp BOHHU aJCOPOYIOTh TUIBKH Ti MOJIEKYJH, PO3MIPH SIKUX JAI0Th iM
3Mory mpoHuKaTd B 11 mopu. lleomitu myxe rimpodinsHi. CopboBani Boga i
BYTJIEKMCIIMIA Ta3 3MIHIOIOTh YTPUMYyBaHI 00'eMu, TOMy mepen poOoToro ix Tpeda
BUJIATISITH.

llopucme ckno. HatpieBo-OopocuilikaTHE CKJIO MIAAAI0Th TepMOoOpoOLl mpu
500-700 °C, moapiOHIOIOTH HOro y 3epHa, BiaciroroTh ¢pakmito 0,25-0,5 MM i
06pobsirors 3M xiopraHO0 Kucnotoo mpr 50 °C. Ckio BiAMHBAKOTH Bix i0HIB
xjopy 1 Bucymytote npu 150-200 °C go cranoi macu. 3a XIMIYHOK MNPUPOJIOIO
TOBEPXHi CKJIO MoAi6He 10 cuikaremo. Moro maToma mosepxus cranouth 30-100
M2/

VY xpomarorpadii BUKOPUCTOBYIOTh TaKOX 1HII aCcOPOCHTH, TaKl K OKCUIM U
KapOOHATH KaJbIII0 Ta MarHiio, TaIbK, KPOXMaJlb, IPUPOIHI aJCOPOCHTH — TJIMHH,
MIHEpaIH TOUIO.

Henonsapni aocopbenmu. Sk 3a3Hadanoch, 10 HEMOJSIPHUX aJICOPOCHTIB

HaJeXaTh rpadiToBaHa caka, aKTUBOBAHE BYTULIA Ta 1HIII, SIKIi € HECEICKTUBHUMH
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JI0 TIOJIIPHUX MOJIEKYJ. AncopOIlisi Ha HUX BIAOYBAEThCS 32 PaXyHOK JTUCIIEPCIMHUX
CHIIL.

I'paghimosany cascy orpumMyroTh 00poOkoro 3BuuaitHux cax mpu 3000 °C y
BakyyMmi abo iHepTHOMY ra3i. Lle HemopucTi aacopOeHTH 3 MUTOMOIO MMOBEPXHEIO 6-
100 m*/r. ['paditoBama caxa OyBae PisHHX MapOK, 3aI€KHO BiZl pO3MIpy 4aCTOHUOK i
BIJIMTOBITHO BEJIWYMHU TMUATOMOI TMOBEpXHi. [lmocka MOBEepXHsS caxi BWTiTHA IS
PO3JIJIEHHSI TIPOCTOPOBUX 130MepiB. Uepe3 HEOOCTaTHIO MEXaHIYHY CTIHKICTh 0
caxi mTOTpiOHO JomaBaTH MOAU(pIKATOp, HANPHUKIAA, BHUCOKOTEMIIEpATypPHHMA
CUJIOKCAaHOBUH MOJIIMED.

Axmuegosane gyeinisa — 1€ MOPUCTHH T1ApodoOHMIN aAcOPOCHT, BEIMKaA MUTOMA
noBepxHs sikoro (400-1700 M2/T) 3YMOBIIIO€ 3HAYHI CUJIM B3a€MO/IIi 3 HEMOJISPHUMHU
MOJIEKYJIaMU, IO OOMEXye Traiay3b BUKOPUCTaHHS HEMOAU(]PIKOBAHOTO BYTULISA
aHaJII30M JIETKUX ra3iB. AJICOPOEHT OTPUMYIOTh BUCYIIYBaHHAM Byruwis rpu 180 °C
Ta npoxaproBa"HsaM roro npu 300 °C.

Tegnon (momiterpadropermiien -(CF,-CFy), — mopucTHH CHHTETHYHHI
KpUCTATIYHUN ToyiMep MoJiekyssipHoro  Macor  500000-2000000. IlepeBara
Te(pJIOHY TOPIBHSAHO 3 IHIIMMHU OPraHIYHUMHU TOJIMEpaMH — BHUCOKA TEpMidHA
ctiikicth — 10 300 °C. Ilutoma moBepxHs Horo — a0 10 MIT.

llonicmupon — NOPUCTUN CUHTETUYHUM OPraHIYHUN aJCOpPOEHT 3 MHUTOMOIO
noBepxHero g0 100 m/r. @ipmMoBI Ha3BU aJCOPOCHTIB HAa OCHOBI CTHUPOIY 1
JTUBIHIJIOEH30J1y — Iopamnak, XpoMocop0, moicopo (pi3HATHCS 3a MOPUCTICTIO).

Ilinononiypemanu — 11e IACTUYHI MaTepiaiu, B SKUX YaCTHHA TBEPOi (a3u —
noyliypeTaHy — 3aMmillleHa Ta30M y BUTIIAAI Oe3miul MaleHbKuX Komipok. [li
Marepiayii AoOpe aacopOyrOTh OpraHiuyHI aHAJITUYHI PEareHTH Ta iX KOMIUICKCHI
CIOJIYKA 3 HEOPTraHIYHUMHU W OpraHiyHUMHU jirangamu. Jlo iX cKiagy BXOMSTH
YpETaHOB1 YrpylOBaHHS Ta €TepHI (ecTepHi) aToMu KucCHIO. 3a pH<3 BinOyBaeThcs
MPOTOHI3AI[S €TEPHUX aTOMIB KMCHIO, BHACIIOK YOTO MIHOMOMIypeTaH! Ha0yBatOTh

BJIACTUBOCTEH  aHIOHOOOMIHHUX  copOeHTtiB. Haitmmpiie  miHOMOMypeTaHU
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BUKOPHUCTOBYIOTh SIK TBepa0¢ha3oBi copOeHTH, Moau(]ikoBaHi OpraHiyHUMHU abo
HEOpPraHIYHUMU PEareéHTaMHU.

YacTo BUKOPUCTOBYIOTh MOAH]IKAIlis aACOPOCHTIB:

1) 00poOka KKCI0TaMu, JIyraMi Yd HEOPTaHIYHUMH PEUOBHHAMHU —IPUBOIUTH
710 BUIAJICHHS JOMIIIIOK, B OCHOBHOMY OKCH/IIB METAJIIB B CHUTIKAT€JIsAX;

2) 3B’s3yBaHHS T1IPOKCHIBHUX TPYI XJIOPCHIAHAMH YH 1HIIMMHA PSYOBHHAMH
— 3aMiHa AaKTUBHUX TPyl TOBEpPXHI ajcopOCHTIB Ha HEAKTUBHI, HaINPHUKIA,
T1APOKCUIILHUX Ha METHJIbHI TPU CUJIaHI3aIlli CHITIKAres;

3) HACHYEHHS IMapOI0 BOAM — JE3aKTHBAIlis aJCOPOEHTIB, K 1 HAHCCCHHS
HEJICTKUX OPraHIYHUX PEUOBHUH;

4) reometpuuHa Moudikaiis — npokarroBanas mpu 900-1000 °C. Ile 3minHro€e
CTPYKTYPY IOP BHACHIIIOK CITIKAHHS — 3QJIUIIAIOTHCS TUIBKU BEITUKI MIOPH, 1110 CIIPUSIE
3MEHIIEHHIO PO3MUBAHHS XpOMaTOrpadiuHuX 30H 1 30UIbIICHHIO IIBUAKOCTI aHAII3Y.

PosrisHyTi BuUlle aacopOEHTH 3aCTOCOBYIOTHCS SIK B PIIMHHIN, TaK 1 B Ta30BIN
xpomartorpadii. KoxkeH 3 HUX jae 3MOTy BUPIIIUTH MIEBHI aHATITHYHI 3a/1a4l.

VY razoancopOuiitHiii  xpomaTtorpadii Ayke €QPEeKTUBHUM € PO3AUICHHS
PEYOBMH B yMOBax MPOTPaMOBaHOI Temrmeparypu. Bimomo, mo 3 MiJBUIIECHHIM
TEMITepaTypy TOBHOTA aJcopOIlii 3MEHITY€EThCS, 10 BIUIMBAE HA YaCc YTPUMYBAHHS
in. V pasi mpoBeneHHs pO3/ICHHS 32 CTANIOT TeMIIePaTypy HU3bKOKUILISYI CITOTYKH
CJIOIOTHCS IIBUAKO, a BHUCOKOKHUIUISYI 3aTPUMYIOTHCS B KOJIOHIIl JIOBIIE, IIIO
NPU3BOJIUTH JI0 PO3MHBAHHS iX KPUBUX emroroBaHHA (puc. 16, a). Llg pizHuns
IIBUKOCTEH E€TIOIOBAaHHS KOMIIOHEHTIB CYMIIIl 3HAYHO 3MEHIIYETHCSA, SKIIO0 B

IPOLEC] PO3IUICHHS MOCTYIOBO MiABUIILYBAaTH TEMIIEpaTypy KOJOHKH (puc. 16, 0).
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Puc. 16. Po3gineHHs TiApUAIB €JIEMEHTIB METOJOM Ta30BOi Xxpomartorpadii Ha
KOJMOHII 3 MOpAamaKoM: 3a CTAIol TeMIeparypu KoaoHku 85 °C (a) Ta 3a

nporpaMoBaHoi Temmeparyp Bix 76 o 120 °C (8 °C/xB) (6). I'a3-Hociii — azot

2.3.6. OcobamBocTi razopinnHHoi xpomaTtorpadii

B aHamiTHM4HIN [pakTULl Ta30piIIMHHY XpOMaTrorpadito BUKOPUCTOBYIOTh
3HaYyHO dYacTiule, HDK Ta3oazcopOuiiiHy. Lle 3yMoBiI€HO Haa3BMYaliHO IIMPOKHUM
ACOPTUMEHTOM PIAKUX HEPYXOMHX (pa3 3 ypaxyBaHHSIM HE TUIBKH 1X MOJSPHOCTI, a i
TaKoX XIMIYHOI mpupoau. Jlo Toro *x 130TepMu copOLii IpH pO3aIJIEHH] PEUOBUH Y
cuctemMi (a3 "pimka-razoBa" € TNPAMOJIHIMHUMUA Yy LIUPIIOMY i1HTEpBai
KOHIIEHTpAIlii, HIX y cucTeMi (a3 "TBepaa — razona'.

Jlist mpaBuiibHOTO BUOOpPY Hepyxomoi ¢a3u B razopiauHHIN xpomarorpadii
HEOOXI1THO KEPYBATHUCS TAKUMU MTPABUITIAMHU:

1. Cunu B3aeMoOJil KOMIIOHEHTIB 3 PO3YMHHHUKOM, SIKMI BUKOPUCTOBYETHCS B
SAKOCT1 HEepyxomoi (a3u, TOBUHHI IISATH CEJIEKTUBHO, TOOTO BHOiIpKOBO. BakiuBe
3HAUYCHHS TpU BHOOPI Hepyxomoi (a3 MaroTh MOJSPHICTH PO3UYMHHUKA, 3/1aTHICTH
XIMIYHO B3a€MOJISITH 3 KOMIIOHEHTAMHU CYMIllll Y4 YTBOPIOBATU BOIHEBI 3B’SI3KM 1
AesIK1 1HIII.

2. Pinka ¢aza moBuHHa OyTH MAaJOJIETKOIO 1 HE PO3KJIAJATHCS MPU poOOoUln

TeMIIepaTypi KOJIOHKH.
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3. Maroth OyTH BUKIIIOYEHI HEOOOPOTHI peakIlii MK peuOBUHOKO PiaKoi (a3u
1 KOMIIOHEHTaMH CyMiIll, 110 aHaI3ye€ThCs, a TAKOXX TBEPJAMM HOCIEM 1 Ta30M-
HOCIEM.

Bubip piakoi ¢$a3u B OCHOBHOMY MPOBOJATH EMITIPUYHO, KOPHUCTYIOUHCH
MOJIOKEHHSMHU TeOopli PO3YMHIB Ta BIAOMHUM JITEpaTypHUMH JaHUMHU PO (Pi3uKo-
XIMI4HI BJIACTUBOCTI PO3UYMHHUKA 1 PEUOBUH, IO PO3UMHAIOTHCS. SIKIIO Hemae
JOBITHUKOBUX JIaHMX 3 a0copOIiitHOl 37aTHOCTI HepyxoMoi ¢as3u, mnpu ii BUOOPi
KOPHUCTYIOTHCSl 3arajlbHUM TMPUHIMIIOM "TOJIOHE PO3UYMHSAETHCSA y mMoAioHOMy". 3a
MM TPaBWIOM, ISl PO3AUICHHS CyMIIIl JBOX PEUYOBUH HEOOXIAHO BUOpATH
HepyxoMy a3y, fKa cX0a 3a XIMIYHOIO NMPUPOAOIO 1 BIACTUBOCTAMHU JIO OJHOTO 3
KOMITOHEHTIB cyMmimni. Hanpukiazn, npu po3aiieHH] TaKMX Pi3HUX 32 BIACTUBOCTAMHU
PEYOBHH SK CIHPT 1 ajKkaH, HEOOX1JHO K Hepyxomy (a3y BuOpaTu ab0 peyoBUHY 3
¢yHkuioHansHOIO rpynoto — OH, abo ankan. B ciupTi ciupT Kpanie po3unHA€ThCs, 1
BIJINOBIJIHO, BUXOJUTh OCTAHHIM 3 XpoMaTorpapiyHOI KOJIOHKH.

Pinki wHepyxomi (a3u mNOAUIAIOTE Ha TPU TPYNU: HenonsApHi (HacCUYEHI
BYIJIEBOAH1), caabononsapHi (€CTepH, HITPWIM TOWO) 1 noasapui (MOJITIIIKOMI,
TAPOKCUIIAMIHU Ta 1H.). 3HAIOYU MOJISIPHICTh HEPYXOMOI PiAKOi (pa3u i MOSPHICTD
Ta XIMIYHY HOPUPOAY PEYOBHH, $KI MOTPIOHO PO3AUIMTH, MOXKHA 3 TEBHOIO
UMOBIpHICTIO BUOpaTu HaleekTuBHIIy piaKy (a3zy mis xpomaTorpadiyHOTo
aHami3zy. 37eOUTbIIoro 100pe PO3AUICHHS KOMIIOHEHTIB CYMIIl CIIOCTEPIraeThCs
TOJI, KOMHU iX MOJSPHICTh OJU3bKA 10 MOJSPHOCTI HEpyXxomoi pinakoi dazu. s
PEYOBHH 3 OJIM3HKOIO MOJISIPHICTIO TIOCIIIOBHICTh €IIOI0OBAHHS, SIK MPABUIIO, KOPEITIOE
3 iX TeMrepaTyporo KumHHs. {1 po3aineHds OIM3bKOKUIUISTYUX PEYOBUH 3 PI3HOIO
MOJISIPHICTIO BUKOPUCTOBYIOTH PIIKY (pa3y, sika CEJEKTUBHO 3aTPUMYE KOMIIOHEHTH
CYMIII1 BHACHIJIOK JAMIONb-TUNOIBHOI B3a€EMO/IIT a00 YTBOPEHHSI BOJHEBHX 3B'S3KIB.
31 30UIbIICHHSM MOJSPHOCTI PIAKOT HEPYXOMOi (a3u yac YTPUMYBAHHS MOJISIPHUX
CHOJYK 301IBIIY€THCS.

Pinky HepyxoMy ¢a3zy moTpiOHO HAaHOCHUTH Ha TBEpAUil HOCiH (aacopOeHT)

piBHOMIpHO. J[J1s 11bOTO 11 3MIIIYIOTh 3 JIETKUM PO3YMHHUKOM, JOJAI0Th TBEPAUM
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HOCIH, peTeJIbHO MEPEMIITYIOTh 1 HarpiBalTh /10 TeMIIEpaTypH KUIIHHS PO3YMHHUKA
Uit ioro BumnaproBaHHs. [Ipu oMy pijika Hepyxoma ¢aza, sika Ma€ 3HAYHO BHIILY
TEMIIEPATYpPy KUIIHHS, 3aIUIIAETHCS HA TBEPAOMY aJICOPOCHTI.

VY kanuispHHUX KOJIOHKax pifka Hepyxoma (asza 3akpiruieHa O0e3nmocepeHbO Ha
BHYTPILIHIN MOBEPXHI KamiJspa.

Sk piaki HepyxoMi (a3 BUKOPHCTOBYIOTH: aJIKUIOBI e(dipu JIBOOCHOBHHX
OpraHiyHuX KUCIOT (dTaneBoi, ceOarMHOBOI, ATUIIHOBOI), MOJITIIKOI, edipu
MOJIITIIIKOJIIB, BHCOKOMOJIEKYJIIpHI BYTJIEBOAHI (CKBajaHW, amie€30HU) (poboua
temrnepatypa — 100-160 °C), mnomikapOopaHMETHICUIIOKCAaH (PEUOBHHA 3 BHCOKOIO
pobouoro Temneparyporo — 500 °C).

Pinki Hepyxomi (da3um mepen BMILIEHHSM Y XpoMarorpadiuHy KOJOHKY
HAHOCSTH Ha 3epHa TBEPAOro Hocis. Jlo meepoux Hociig CTaBIATHCS TaKl 8UMO2U:

1) po3BHHEHA MUTOMA MOBEPXHS — 10 100 M/T;

2) 3HaYHUN 1 IO MOXKJIMBOCTI OJTHAKOBUM 00 €M MOp — ONTUMAIBHUHN J1aMeTp
Bix 0,5 ‘107 bi o) 1,5'10’3MM. [Ipyn HaHeceHH] piIMHM Ha TaKl HOCIi OlIbIlIa YacTHUHA
pPIAMHU TONaJa€e B MOPHU 1 TUIBKM TOHKa IUTIBKA MOKPUBAE PEUITY MOBEPXHI, MPHU
IIbOMY JIOCSITAETHCS] BUCOKA €(DEKTUBHICTh PO3/I1ICHHS;

3) onHakoBi 3a (OpMOIO 1 3a po3MmipamMu 4YacTHUHKU. J[JIsI KOXKHOTO JlaMeTpa
KOJIOHKH ICHY€ ONTUMAaJIbHUNA PO3MIP 3€pEH TBEPOro HOCIs, HEOOXITHO IOOMBATHUCS
SAKHAUOUIBIIIOI OJTHOPIAHOCTI PO3MIPIB 3epeH Hocis. [Ipu 3BUYaitHO 3aCTOCOBYBAaHUX
aiaMeTpax KOJOHOK (4-8 MM) onTuManbHU po3Mip 3epeH Hocis Big 0,1 mo 0,8 mwm,
ontuMabHui po3Mmip — 0,15-0,3 mm;

4) ximivHa 1 amcopOriiiHa 1HepTHICTh. CHiTiKaTHI HOCIT a00 BIAMIEIUIIOIOTH BOIY
BiJi CHupTiB, a00 3IIWCHIOITh KaTaJTITUYHUN BIUIMB 1 BUKJIMKAIOTh XIMIYHI
MepeTBOpeHHsST KOMMOHEHTIB cymimii. Ille dacrime croctepiraeTbes amcopOiiitHa
B32€MO/I15I, BHACIIIIOK YOTO KOMIIOHEHT HE TUIbKH PO3UMHAETHCS B TUTIBLI HEPYXOMOL
piauHu, ane i agcopOyeThbest moBepXxHEr TBepaoro Hocis. [1lo6 3Bectn 10 MiHIMyMYy
HeOaxaHy AaKTUBHICTb, NMPHUCYTHIO OUIBLIOCTI TBEpAUX HOCIIB, iX XIMIYHO abo

¢i3uuHo MonUBiKyrOTh. XiMiuHa Moaudikails mojsrae B oOpoOIll TBEpAUX HOCIIB
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MIHEpAJIbHUMHU  KUCJIOTaMH, Jyram, OpPraHiYHMUMH TOXIJHUMU CHIIIII0 —
XJIOPCUJIaHAMM, CUJI0O3aHAMU YU BBEJICHHS B MOJIEKYJIY HOCIS aJKUIbHUX TpYII.
®dizuyHe MoAM(IKyBaHHS BIIOYBA€ThCS IUISXOM MOMEPEAHHOTO HAHECEHHS Ha
MTOBEPXHIO TBEPJIOTO HOCISI MOJIIPHUX PIAUH YU TOJIIMEPIB;

5) 3maTHICTh 3MOYYBATUCS PIAKOI0 HEPYXOMOIO (a3olo;

6) MeXaHI9HA MIITHICTb.

Ak meepoi Hocii BAKOPUCTOBYIOTh: Ki3€JIbI'YpH, A1aTOMITH (IPUPOIHI CHUIIIKATH
3 JIOMIIIKaMH 3alli3a, KajbIli0, HATPif0, MarHit0), MOJEKYJISIpHI CHUTa, CHHTETHYHI
mopucTi HOCIi (Te(IIOH, TUBIHUICTUPOJIBHI MTOTIMEPH).

KonTpoabHi 3anuTaHHs

1. Skwii arperaTHUll CTaH MOXKYTh MAaTH pyxoma i Hepyxoma (a3u y razo.iid
xpomatorpadii? Y YoMy TMojsArae BIAMIHHICTH MDK Ta30aJcopOIiiiHo0 Ta
ra3opiJuHHOI0 XpomaTorpadiero?

2. YuM 3yMOBJIEHI BHCOKa pO3JIJIbHA 3JAaTHICTh Tra3zoxpomaTorpadiuyHux
METO/IB Ta 1X BITHOCHO BEJIMKA MIBUIKICTE?

3. Sky BiacTHBICTh MOBHHHI MaTH OpTaHI4YHI i HEOPTaHIYHI CIIOMYKH, 00 1X
MOHa OyJIO PO3AUIUTH Ta30XpoMaTorpadiyHuM METOA0OM?

4.  SIxi razu BUKOPUCTOBYIOTh IK pyXoMmy a3y B ra3oniil xpomarorpadii? ki
BJIACTUBOCTI TOBMHHA MaTH pyxoma (aza?

5. HaBenith cxemy Tra3oBoro xpomarorpada Ta ONHUINITh MNPUHIMN il
OCHOBHMX HOTO BY3JIiB.

6. Ski  HalmommMpeHimi  JETEKTOPHM  BHUKOPUCTOBYIOTH y  Ta30Bii
xpomarorpadii? Uum cnpuumHeHa BHCOKAa YYTIUBICTh Ta3oxpoMarorpadiuHux
METO/I1B?

/. HaBeniTh OCHOBHI XapaKTEPUCTUKH JIETEKTOPA.

8. Ilo Take BHCOKOYACTOTHHUM IIyM, HHU3BKOYACTOTHUN IIy™m, JApend
HynboBOi JiHiT"? [1{o € mpuurHaAMU Ha3BaHKUX MPOIIECIB 1 5K iX YCYBalOTh?

9. VkaxiTe OpUHIMN Ta30XpoMmaTorpadiyHOTO aHali3y 3 MPOrPaMOBAHOIO

TEMIIEpaTypoIo.
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10. SIxi BUMOTH CTaBJISITH JO TBEPJAUX aJCOPOEHTIB, IO 3aCTOCOBYIOThCS B

razoajcopOiiitHii xpomaTtorpadii? Ha3BiTh HalimommpeHinn ajcopoOeHTH.

11. Ha ocHOBI fKHX XapaKTepUCTHK cOpOaTiB MOXHa MnepeadadynuTu

CEJICKTHBHICTh PO3JIUICHHS 0 B Ta30PIMHHIN XpomaTorpadii?

12. fxi BmacTMBOCTI TOBHHHI MaTH TBepAl HoOcii (aacopOeHTH), 110
BUKOPHUCTOBYIOTBHCS JUIsl 3aKpITUICHHS Ha 1X MOBepXHI Hepyxomoi (a3u? Ha3siTh
BJIACTUBOCTI HEPYXOMOI piaKoi (a3u.

13. 4xi aacopbenTtu (HOCi) Ta Hepyxomi piaki ¢asm HaWJacTime

3aCTOCOBYIOTh y Ta30piAuHHIN XpomaTorpadii?

2.4. PinuHHa KoJI0HKOBa XpomaTorpagis
Piounny xononxogy xpomamoecpagiio BUKOPUCTOBYIOTH JJII PO3JAUICHHS
PEUYOBHUH, SIKI 3HAXOMASThCA y PO3UMHI B MOJEKYJISIPHOMY a00 10HHOMY CTaHi.
Xpomatorpadito Ha3UBaOTh PIAMHHOIO, TOMY 110 pyxoMma (a3a B JaHOMY BUIIAIKY —
piauHa. Po3ninenHs: BijOyBaeTbCs Ha KOJIOHKAX, 3allOBHEHUX TBEPAUM a00 PiJIKUM
copOentoMm (Hepyxoma (aza). Pyxomoro ¢a3oro ciayryroTh OpraHidyHi pO3UYMHHHKU,
Bojia abo ix cymimii. [Ipu emroroBanHi 6axkaHo, m00 pyxoma (aza mepeminryBanacs
Y3MI0BXK IIapy COpPOCHTY 3 ONTUMAIbHOIO IIBUAKICTIO, sika O 3abe3rneuyBana
MiHIMaJbHe 3HaueHHs BETT.
Po3pi3HAI0TH Taki pi3HOBUAM PITUHHOT KOJIOHKOBOI XpoMaTtorpadii:
® adcopoyilina — BUKOPUCTOBYETHCS BIIMIHHICTh B aJCOPOIINHIN 37aTHOCTI
PEYOBHH Ha TBEPJOMY aJICOPOEHTI, IKUI € HepyXoMoto (a3oro;
® po3nodinbHa  (PIOUHHO-PIOUHHA,  eKCMPAaKyiiHa) —  BUKOPUCTOBYETHCS
BIIMIHHICTh BIJIHOCHUX PO3YMHHOCTEH PEUOBHMH Y PIIKUX HEPYXOMii 1
pyxomiit (azax;
® TClb- (MOJEKYIAPHO-CUMOBA, eKCKA03IlHA) — BUKOPUCTOBYETHCS 3aTHICTH
TBEPAUX COPOEHTIB, SIKI MarOTh TMEBHY MOPHUCTICTh, PO3IIISATH KOMIOHEHTH

CyMillll 32 pO3MipaMH iX MOJIEKYJI (MOJIEKYJIIPHUMU MacaMH);
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® [0HOOOMIHHA — BUKOPUCTOBYETHCS Pi3HA CIIOPITHEHICTh 10HIB, 1110 € B PO3YHHI,
710 10HOOOMIHHHX IIEHTPIB COPOCHTY (PO3IJIAHYTO B 4acT. 1).

HesBakatoun Ha pi3Ki MeXaHI3MH pO3JUJICHHS PEUYOBHH Yy HABEICHHUX
pi3HOBHJAX XpomaTorpadiyHoro a”amizy, iX JOIIBHO 00'€HATH 3 ypaxyBaHHSIM
TEXHIKHM BUKOHAHHSI aHaII3y B OJHY IPyNy — PIIMHHY KOJIOHKOBY XpomaTorpadito.

PozninenHs peyoBHMH METOIOM PIAMHHOI XpoMmaTorpadii MO>KHAa MPOBOAUTH Y
KOJIOHKax 0e3 THCKY a00 3a He3HAYHOro nepenaay TucKy. OHak pe3yabTaTUBHIIIUM
€ PpO3IUIEHHS CcrmocoOOM BHUCOKOEPEKTHBHOI Xpomartorpadii i3 3aCTOCYBaHHSIM
cnenlagbHuX XpomartorpadiB, 3JaTHUX MpalOBaTH 3a pPI3HUX TeMIepaTyp 1
HIBUAKOCTEH MOTOKY PYXOMOI (a3u MiJ TUCKOM 10 COTeHb atMocdep. s mboro
BUKOPUCTOBYIOTh MIKPOKOJIOHKM 3 MaJlOK0 KUIBKICTIO IIUIBHO YHNAKOBAHOIO
copoenty (V,) 3 HesHauHuM BUTbHUM 00'eMoM (Vj), II0 3HAYHO NPHUCKOPIOE
NEPEMIILIEHHS 30H PEYOBUH, SIKI PO3JAUISIOTHCS, Y3/10BK KOJOHKH.

Xpomamoepagiuni xonouku. Y 1a00OpaTOpPHIA MPAKTULL IS KIACUYHOI
xpoMarorpadii BUKOPUCTOBYIOTh IIWUIIHAPWYHI KOJOHKH THUINY OIOPETOK IS
TUTPYBaHHS, Y HUJKHIO YaCTUHY SIKMX BMIIIEHO TaMIIOH 31 CKJISIHOI BaTH a00 MOPUCTY
neperopoaky. KoJoHKy 3amoBHIOIOTH COPOEHTOM, 3MIIIAHUM 3 BOJIOKO YW 1HIIUM
PO3YMHHUKOM TakK, 00 MDK 3epHAMU COPOEHTY HE 3aJMIIAIUCh OYIhOaIIKu
noBiTpss. Ha mpakTuilli JOBXHHA KOJIOHKM CTAaHOBHUTH BiJ KUIBKOX JCCSTKIB
CaHTUMETPIB JI0 JEKUTbKOX METPIB. B 0CTaHHbOMY BHIAJIKy KOJIOHKY BUTOTOBIISIIOTh
y BUIJIAI 3MidoBuka (cmipami). OnTUManbHUN JiaMeTp KOJIOHKH d TEeopeTHYHO
pO3paxyBaTd HEMOXJIHMBO, OJHAK TPAKTUYHO BCTAHOBJICHO, IO HAaWKpaIIi
pe3yabTaTH PO3MAIICHHS gocsraroThest 3a cmiBBigHomenHs 1/d=40-100, tobto Ha
JOCUTh TOHKHMX KOJIOHKax. XpomarorpadiuHe po3aijIeHHS MO>XKHA BUKOHATH Ha
KOJIOHKaX 3 HU3X1THUM a00 BHUCXITHUM MOTOKOM pyxomoi ¢aszu. OcTtaHHiil BapiaHT
3a0e3nedye OIIBII YITKE PO3MAUJICHHS BHACTIIOK PIBHOMIPHOTO TIEPEMIIICHHS

pyxoMoi a3y 1Mo BChoMy MOMEPEUHOMY NIEPETUHY IIapy COPOCHTY.
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Y  pinuaHux ~ xpomarorpadax i BEPX  BHKOpHUCTOBYIOTH  TOHKI
BUCOKOC(EKTUBHI HAaOWBHI KOJIOHKM 1 KamIsIpHI KOJOHKH, SKI TOTPiOHO
3aMOBHIOBATH COPOCHTOM JYXK€E PETEIbHO Ha CIeliadbHUX IPUCTPOSX.

Kaninapni (noBxuHa Bijx 25 cM, BHyTpimHii aiametp 1-0,25 MM, epekTHUBHICTD
nonan 250 000 Ttapinok) Ta ananimuyni Habueni (moBxkuHa 3-30 cM, BHYTpIIIHIN
aiametp 2-5 MM, edpektuBHicTh MoHaA 100 000 Tapinok) KOJOHKH 3aCTOCOBYIOTH JIJIst
KUIBKICHOTO aHalizy, npenapamueni Haobueni (nopxuHa 10-100 cm, BHyTpilIHIN
aiametp 5-25 MM, edextuBHicTh MeHII sk 5000 Tapiliok) — Ui MPOMHUCIOBOTO
OUUIIICHHS.

BinOupanus npo0 entoeHTy Ha BUXOl 3 XpoMaTtorpadiyHoi KOJOHKU IS iX
MOAAJBIIOT0  aHaMI3y  3JIMCHIOITh  PI3HUMHU  crocobamu. Y KJIacUYHIU
xpoMarorpadii MokHa BiAOMpaTH OJHAKOBI 00'eMH e0aTy B TIpajyiloBaHi
npoOipku. 3a 1ToTpedM BIAOMpPAaHHS 3HAYHOI  KIIBKOCTI MpoO  JIOIIBHO
3aCTOCOBYBATH CIEIIabHI MPUIAd — KOJEKTOpH. BoHM aBTOMAaTHYHO BiJIOMPAIOTh
MEBHY KUIBKICTh KpaIUIMH eJfoaTy, MEeBHI WOro Macy 4u 00'eM y mpoOipkd, sKi
MOCJIIIOBHO MOJIAIOTHCS M1 KOJIOHKY.

[Ipu BuUKOHaHHI aHaMi3y Ha pIAUHHOMY XpomaTtorpadi JIeTeKTyBaHHS
BiIOyBaeThCs B pexkumi IN-line 3a momomororo gerekropa. JIeTeKTOp Mae pearyBatu
Ha 3MIHY XIMIYHOTO CKJaAy PO3YUHY, SIKHA BUXOIUTH 13 KOJOHKH, 1 MepeaaBaTH
BIJINOBITHUN CHUTHAJl Ha peecTpyBaibHMM Tpwian. Ha choromni 3ampomnoHOBaHO
nmouag 20 TUIiB JETEKTOpiB. IX MOXHA MOJUIMTH HA Taki IPyNH:
cnekrpodoromerpuuni (Y D-sugumuii  gerekrop (Y®B) 3 marpurnero miofis,
bayopumerpuunuii  (D®Jl), pedpakromerpuunuii (PJ]), atomuO-aGcopOIiinuii
(AALl), enexrtpoximiuHi (monsiporpadiunuii (I1/]), xonmykromerpuunmii (KJI),
netektop enektponpoBigHocTi (JIE)), ioHi3ariiiHl (TpaHCIOPTHUN TOIyMEHEBO-
ionizaniuuit (TIII), mac-cenektuBuuii (MC)). HaliuytnusimmM aerekropom, 3a
JIOTIOMOTOI0 SIKOTO MOKHA MPOBOAUTH 1IeHTU(]IKAIIIO0 HEBIIOMOI pEYOBUHH, € Mac-

CEJIKTUBHUI. Mexa BU3HAYEHHS CKJiazgae | mr/mir.
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2.4.1. OcobamBocTi piznHHOI agcopOuiiiHoi xpomaTorpadii. Eaoentun

VY pinuHHIA aacopOuilHiA XpomaTorpadii po3AileHHs PeUuOBUH BiIOYBa€ThCS
npu iX ajacopOIlii-gecopOiii 3 po3urHIB, TOMY Ha II€M Mpoliec BIUIMBAE HE TIIbKU
B3aEMOJIISI MDK aAcopOeHTOM 1 ajacopbaroM, a U B3aemomis pyxomoi (a3u 3
a7COpOCHTOM.

VY piguHHIN xpoMarorpadii Ay’Ke BaXXIMBUM € BUOIp pyXxoMoi (a3u, OCKUIbKH
BOHA TIOMITHO BIUJIMBA€ Ha CEJICKTHBHICTh PO3JAUICHHS Ta €PEKTUBHICTH POOOTH
KOJIOHKH. PO3YMHHUKH, K1 BUKOPUCTOBYIOTH SIK pyXoMy a3y, MatOTh 33JJ0BOJIbHSITH
TaKMM OCHOBHUM BHMOTaM:

e 700pe pO3YMHATH yCl KOMIOHEHTH CYMIILIL;

® He pearyBaTH XIMIYHO 3 KOMIIOHEHTAMH CyMIIIIi Ta COPOCHTOM;

®  J1aBaTH JETEKTOpPY 3MOTY po3Mi3HaBaTH TpoOy (Hampukian, npu Y-

JIETEKTYBaHHI MPOOU €TI0CHT HE TOBUHEH MOTJIMHATH MPHU L1 JOBKUHI XBHII1).

Po3unHHUKM MaioTh OyTH TaKOXX IHEPTHUMHU MO0 MaTepiayliB YCiX YacTHH
xpomartorpada.

3azBuuyail  elreHT — 1e cyMim  po3unHHMKIB. {06  edexTuBHO
BUKOPHCTOBYBAaTH 0araTOKOMIIOHEHTHUHN €JIOEHT, Tpeba 3HaTh XIMi4HI 1 (i3uuHI
BJIACTUBOCTI SIK OKPEMUX PO3YMHHUKIB, TaK 1 CyMilll, IO OTPUMY€EThCS. BaxxiuBumu
BJIACTUBOCTSIMU €: MeXka MporyckaHnHs B Y®d-niama3oHi, B’S3KICTh, 3MINTYyBaHICTh,
peaxiiiiiHa 3JaTHICTh, BIUTHB Ha (IyOpeCIeHII0, BUOYXO0- 1 €KOOE3MEUHICTb.

Entoentu Tpeba ouMilyBaTH 1 BUCYIIYBATH Mepe]] poOOTOI0, OCKIIBKH MOJSPHI
afCcoOpOCHTH 37aTHI CHJIBHO ajncopOyBaTH BOAYy, IO MPU3BOAUTH IO BTPATH
B1JITBOPIOBAHOCTI YaciB YTPUMYBAHHS 1 CHOTBOPEHHSI XpOMaTOrpam.

OcHOBHOIO XpoMaTorpadiqHOI0 XapaKTEPUCTUKOIO PO3UMHHUKA € HOTO enoua
cuna (¢) aGo 3maTHiCTH HecopOyBaTH PEYOBHMHH 3 aacopbenTy. Emomoua cuia
PO3UMHHMKA MOKAa3Ye€, y CKUIBKU pa3iB eHepris copOllii JaHOTO e0eHTY OuIbIa 3a
eHepriro copOrii eIeHTy, B3ATOTO 3a CTAaHAApPT, HANPUKIA] H-TICHTaHy. 3a

BU3HAYCHHAM, CJIIO04Ya CHJIa H-IICHTAaHY I[OpiBHI-O€ 0. Emoroua cuia CIIIOCHTY
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3QJIKUTH Bl IPUPOIU (PYHKIIOHATIBHUX TPy PEYOBHH, MOJSIPHOCTI, J1€IEKTPUIHOI
CTaJIOi PO3YMHHUKIB, 3IaTHOCTI IO YTBOPEHHS BOJIHEBOIO Ta JUCTIEPCIMHUX 3B'A3KIB.

Emoentn mnomunsitoth Ha cuibHI W chalki. Crnabki  emoenmu TIOTAHO
a7IcOpOyIOThCS HEPYXOMOK (Da3010, OTKe KOedIIEHTH PO3MOALTY aJcopOOBaHUX
pEYOBHH OyAyTh BEJWKi, 1 HaBMAKU, CUIbHI eltoeHmu JOO0pe aacopOyOThCSA, TOMY
koe(irmieHTH po3mnoainy copbariB OyayTh MaiMMH. ETIOCHT TUM CHIBHINIANA, YUM
Kpalie po3uMHSEThCS B HbOMY JIaHa PEUOBMHA, 1 YUM CUJIBHIIIA B3aEMO/IISI B CUCTEMI
pPO3YMHHUK-cOpOaT. MoOKHA CKa3aTH, IO YUM CHJIBHINIMNA €TIOeHT, THM MEHIII
3HAUEHHA 4Yacy YTPUMYBaHHS MalTh JOCIKyBaHI pedoBuHH. Emioroua cuia
3HAYHOIO MIPOIO 3JICKUTh Bl JIETEKTPUYHOI CTasol (MOJSPHOCTI) POIYMHHHKA.
Enroroua 31aTHICTh PO3YMHHMKIB MPHU 1€COPOLIl pEYOBUH 13 MOJSIPHUX aJCOPOEHTIB
K TPaBUJIO 3MEHIIYETHhCS 31 3MEHIICHHSM 1X JIEJeKTPUYHOI CTajoi, Xoda I
3aKOHOMIPHICTh BUSIBIISIETHCA HE 3aBKAu. HaBmaku, mpu gecopOuii 3 HENOJSAPHUX
a7ICOpOCHTIB €JI0r0Ya 3/IaTHICTh PO3YMHHUKIB 30UIBIIYETHCS B MIPY 3MEHILIEHHS iX
JieeKTpUUHOoi ctajoi. Ha oCHOBI 3iCTaBJEHHS €IIIOI0UOi CHJIM CKIIQJICHI TaK 3BaHI
SIOOTPOITHI pAaM emoeHTiB. KopucTyrounch 3HaYeHHSIM €°, MOKHA TIPOTHO3YBaTH
MpUOJIM3HUM CKIaa pyXomoi (asu.

Pinunna ancopOuiiina xpomarorpadist € ogHUM 3 Halie(EeKTUBHIIIUX METO/IIB
PO3AUIEHHS] OPraHIYHUX CHOJIYK PI3HUX MOJSIPHOCTEH W OylOBUM — BiJl HEMOJSPHUX
BYTJICBOJIHIB JI0 BUCOKOMOJIIPHUX PO3YMHHUX y BOJ1 CIONYK, TAKUX SIK KapOOHOBI
KHUCIIOTH, CIIUPTH Tommo. Y Tabmuili 2 HaBeleHO aJACOpPOCHTH U PO3YMHHHKH, SIKi
HaW4acCTIIe BUKOPUCTOBYIOTH JIJISl PO3JAUICHHS OPTaHIYHUX CIOIYK PI3HUX KJIACIB.
OnHO3HAYHOTO CHIBBIIHOIIEHHS MK TMOJSPHICTIO aacOpOeHTy, pPO3YMHHUKA W
a7copOOBaHNX PEYOBUH Ta IMIBUAKICTIO X PyXY B3JIOBXK XpOMAaTorpadiuHoi KOJIOHKU
J0C1 IIe HE BCTaHOBJEHO. ToMy ONTHManbHy KOMOIHALIIO LHUX MapaMeTpiB, sKa
3a0e3neuye MakCUMallbHE 3HAYEHHS KOE(DIIIEHTIB CEJIEKTUBHOCTI 0, 3HAXOASThH Y
KO)KHOMY BHIAJIKy €KCIIEPUMEHTAIHHO.

Cnmig 3a3HauMTH, IO pPIAWHHA ajcopOIiifHa Xpomarorpadis € 0coOIUBO

CEJICKTHBHOIO BIJHOCHO 130MEpiB Ta CIOJYK 13 OJU3bKOI OyJ0BOIO, aje 3 Pi3HUM
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po3MiteHHsIM GyHKIIOHATBHUX TpyM. CeleKTUBHICTh aACopOIlii BUSBISETHCS TOI,
KOIIM TeOMETPUYHE PO3MIIICHHS IEHTPIB aacopOIli aacopOeHTy OJu3bKe 10
T€OMETPUYHOTO PO3MIIICHHS IIEHTPIB acopOItii amcopoary.

Pinguany anmcopOrifiny  xpomarorpadito  BHKOPHUCTOBYIOTh  TaKOX IS
PO3JLUIEHHS] HEOPTaHIYHUX CMONyK. Hampukmasn, mpu mpomyckaHHI pO3YMHY CYMIII
coneri pepymy(Ill), xpomy(Ill), amrominiro(I1l), muaky(11), kob6ansTy(I1), Hikomy(II)

ta manrany(Il) kpizp xpomarorpadidyHy KOJOHKY KaTIOHH METaliB COpOYIOTHCS B

TaKid MOCIIIOBHOCTI:

Ha okcui amominiio: Fe¥* ~ Crit> AP > Zn?* > Co®* — Ni%* > M

Ha cumikareni: Fe¥* > Ai** > Cr¥t > Zn** > Co?' — Mn?* > Ni?*

Tabmms 2
Po3ynHHUKH 1 aAcOpOEeHTH, HAUNOIIMPEHIIIL B PiTHHHIA
aacopOuiitHiii xpomarorpadii
PozainoBaHi pe4oBUHU Po3zuuHHUKHN AncopoeHTH

ByrneBoani ETanomn, aneton, xsopodopm, Cuitikareb, OKCUJI aTFOMIHIFO
TETPaxXJIOPHU/ BYTJIELIO,
NETPOJIEUHUN eTep

Crniuptu Xnopodopm, IieTUIOBHI eTep, AKTHBOBaHE BYTUIJIs, OKCHU]L
JioKcaH, O€H30J1, IETPOJICHHUI eTep | altoMiHi0, CHITIKareib

denonn Etanon, gietunoswuii erep, 6en3on, | OKCua amoMiHIIO, OKCHT

MIETPOJICHHUHN eTep

KaJIBIIIO

AJBIIETIIN 1 KETOHU

Erunosuit eTep, Oenzoul,
TETPAXJIOPHJ BYIJIEIIO, MeTPOJICHHMIA

erep

OKcu aroOMIiHIIO, OKCHJ
MAarHiro, CUJIiKareib, TaIbK

KapOonogi kucnotu

Bona (s HKYMX KHCIIOT), €TaHo,
O€H3071, renTaH, NeTPOoJIeHHUN eTep

AKTHBOBaHE BYT1JUISL, OKCUJI
AJIIOMIHIIO, CHJIIKArelIb, TAIbK

Ecrepn

Xmopodopm, 6eH3011, TEKCaH,
TETPAXIIOPHJI BYTJICITIO

AKTHBOBaHE BYTUJUISI, OKCHU]I,
AITTOMIHIIO, CUIIKAreib

AMiHH, aMigu

JlieTrnoBuit eTep, OeH3011,
TETPAXJIOPHUJT BYTJICI[IO, IETPOJICHHUI
eTep

Cuikareib, OKCHJ aIFOMIHIIO

Byrnesonn

Bona, eranon, xmopodopm, 6eH3011,
METPOJIEHHUN eTep

AKTHBOBaHE BYT1JUISL, OKCUJL
AITTOMIHIIO, CUIIIKAreib

I'eTeporukitiuHi CIIOTYKH

Bopa, eranoxn, aneton, xsiopodopm,
ETUJIOBHH eTep, OCH30II,
MIETPOJICUHUN eTep

Oxcuj alroMiHIIO, CHIIKareib,
KapOOHAT KaJbIlif0, TAJTbK

Bitaminu

Bona, eranon, 6eH307, IETpONCHHUN
erep

Okciazn aaroMiHIIO, OKCHI
MarHiro
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2.4.2. OcobauBOCTI piAMHHOT PO3MOAiILHOI XpoMaTorpadii

VY piavHHIA PO3NOAUTbHIN (PIAMHHO-PIIMHHIN, €KCTpaKIiiHIN) XpoMaTorpadii
PO3/IIJIEHHS] PEYOBHUH BiAOYBAETHCA BHACIIAOK PI3HOTO PO3MOJIIY IXHIX MOJICKYI
MDK JIBOMa pinkuMu (pazamu (pO3UYMHHUKAMHM), OJTHA 3 SIKUX € HEPYXOMOIO, a 1HIIa —
pyxomoro. Po3mogin 3anexuTh BiA BIJHOCHOT PO3UYMHHOCTI PEUOBHH Yy JBOX
po3unMHHUKax. XpomaTtorpadiyHa KOJIOHKA CKIIQJA€ThCS 3 TBEPAOr0 HOCIS
(amcopbeHTy), Ha OBEPXHI SKOTO aJcopOoBaHa Hepyxoma pinka (asza. Hepyxoma it
pyxoma pijiki ¢a3u NpakTUYHO HE MOBUHHI PO3YMHSATUCH OJIHA B OJHIH.

JUis pO3IITEHHS TOJIAPHUX PEYOBUH BUKOPHUCTOBYIOTH MOJIIPHY HEPYXOMY
a3y, HaluacrTiiie BOAYy, a PyXOoMoOw (a3orw € MEeHII MOJspHI po3uuHHUKU. [Ipu
PO3/UJIEHH] HEMOJSIPHUX PEYOBHUH MOJSIPHICTH (Da3 MPOTUIIEKHA — BUKOPUCTOBYIOTh
HETOJISIPHY HEpyXOMy # MOJSIpHY pyxoMmy ¢aszu. Y TakoMy pasi HAeTbcs Mpo
PIAMHHY PO3MOALIBHY XpomaTorpadito 3 "obepHenorw" da3oro.

Pyxoma ¢a3za (enroeHT) HEe MOBUHHA 3MINIYBATHCS 3 HEPYXOMOIO, 00 HE
BUMMBATH ii 3 KOJOHKH. K0 pyxoMma (a3a 4aCTKOBO 3MIIIYETHCS 3 HEPYXOMOIO, TO
MO’KHA TIOTIEPEIHRO HACUTUTH HEpyXoMy (ha3y pyxoMoro, a moTiM ajicopOyBatu ii Ha
HOCIi Ta BBOJUTU B XpoMarorpadiuHy KOJIOHKY, a JJIA PO3AIJICHHS HEMOJISIPHUX
pedyoBuH. Hailuacriie BHKOPHUCTOBYIOTH Taki pyxomi (a3u (pO3UMHHUKH), SIK
dbopmanpaeri, BOJA, METaHOJ, €TaHOJ], alleTOH, JIOKCaH, METHUJICTUIKECTOH,
ETHJIOBUH eTep, OEH30JI, TOMYOJI, IUKIOTEKCaH, TETPaXJIOPHU BYTIIEIIO TOIIIO.

Meron piauHHOI po3MOALIEHOT XpomaTorpadii 3aCTOCOBYIOTh JJIS PO3IICHHS,
imeHTrudikarmii Ta KiIbKICHOTO BH3HAaYeHHS 0araTbOX OpraHiYHMX PEYOBHH, 30KpeMa
CyMillll BYTJIEBOJHIB, apOMAaTHYHUX KapOOHOBUX KHCIOT, CTEpOidiB, repOillMIiB,
MECTUIM/IIB, aHTHOI0TUKIB, OAPBHUKIB, aJKAJIOiMIB TOIIO, & TAKOXX 10HIB METAJIB y
BUIJISAL X KOMIUIEKCHHX CIOJYK 3 HEOPraHiuyHMMHM ¥ OCOOJMBO OpraHIYHUMU

JIraHIaMH.
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2.4.3. T'esib-xpomarorpadis

I'enb-xpomarorpadis (eKCKIIO31iiHA, MOJEKYJISIPHO-CUTOBA) € PI3HOBUIIOM
pianHHOT XpomaTorpadii, B SKiii po3AUIEHHS KOMIIOHEHTIB CyMIillll TPYHTYEThCS Ha
PO3IOIII MOJICKYJI BIAMOBIAHO 1O iXHIX PO3MIPIB MIDK PO3YMHHUKOM, SIKUN
3HAaXOJIUTHCS B MOpax COpOEHTY, 1 TUM CaMUM PO3YMHHUKOM, KM Teue MiX HOTo
rpanynamu. OTKe, Ha BIAMIHY BiJl YCIX 1HIIMX METOJIIB XpOMAaTorpagiqyHOro aHamizy
B rejib-XpoMartorpadii HepyXxomoro 1 pyxomoro (a3amu € oJlHa i Ta cama peyoBUHA —
PO3YHUHHUK.

Mexanizm po3oinenns komnonenmis cymiwi. Y mponeci po3aiJIeHHS HEBEJIHKI 3a
pPO3MIpOM MOJIEKYJIH JTUPYHIYIOTh Y COpPOEHT, y MOpax sIKOrO 3HaXOAMThCA piaKa
HepyxoMa (aza, a BEJIMKI MOJIEKYJIH, PO3MIP SAKUX MEPEBUIIYE iaMeTp Mop (KaHaJiB)
COpOEHTY, HE MPOHHUKAIOTH y HBOTO 1 BUMHUBAIOTBCA 3 KOJOHKH PYXOMOIO
¢$a3o10.01Txe, ePEeKTUBHICTh PO3AUICHHS PEYOBUH 3aJIETITh BIJ PO3MIPY iX MOJEKYI
Ta po3MIpy MOp COPOCHTY.

Hocii. Xpomarorpadiro, sika TpyHTY€ETbCSI Ha PO3IMOJILIT MOJIEKYJ BIAMIOBITHO 0
iX po3MipiB, Yy JiTepaTypi HA3UBAIOTh MO-PI3ZHOMY: MOAEKYISAPHO-CUMOBOIO, SIKILO IS
PO3AUICHHS MOJIEKYJl BHUKOPHUCTOBYIOTH II€ONITH, SIKI 1HAKIIE HA3WBAIOTh
MOJICKYJISIPHUMHU CUTAMH; 2e/lb-NPOHUKHOI0, SIKIIO JUIS PO3JAUICHHS 3aCTOCOBYIOTH
MOJIIMEPHI COPOEHTH, SIKI HA0YXalTh B OPTaHIYHUX PO3UYMHHUKAX (ITONICTHPOI), a00
eenvb-inempayitinoro y BUTIAJIKY BUKOPUCTAHHS COPOEHTIB, sKi HAOyXarOTh y BOJII
(cedanexc).

Hocii, siki 3aCTOCOBYIOTH Yy Tefib-XpomaTorpadii, MOBUHHI MaTH CTPOTO TIEBHUN
PO3MOMLT PO3MIpy TOp, IO JAa€ 3MOTY BUKOPUCTATH iX JUIsl PO3AUICHHS CyMilIen
PEYOBHH, MOJIEKYJIH SIKMX MAalOTh IEBHUM po3Mip. AJcopOLiiiHa 3AaTHICTh HOCISI Ma€e
OyTu MiHIMaNbHOK. Yac yTpuMyBaHHsS PEYOBHH MOBMHEH BU3HAYATHUCS JIUIIE TaK
3BAHOIO [HKAt03i€0 (TPOHUKHEHHSIM) a00 exckt03iero (HETPOHUKHEHHSIM) MOJICKYJT Y
nopu. XapaKTEPUCTUKOI TOPUCTOCTI TENI0 € Ccmyninb HabyxaHHus (€MHICTH 3a

PO3UYMHHUKOM) S, TOOTO KUIBKICTh PO3UMHHUKA Y T, SIKY MOTJIMHYB 1 T CyXOro reso.
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VY renp-xpomarorpadii SK HOCIi BHUKOPHUCTOBYIOThH: M'SIKI Telll — OpraHiyHi
MOJTIMEPH, Taki K 1eJ10JI03a, TMOJMICTUPOJ, TTOIIAECKCTPaH, araposa, MmoJiiaKpuiami,
AK1 CHJIbHO HaOyXaloTh 1 MalOTh BUCOKY €MHICTh 3a PO3YMHHUKOM; KOPCTKI Tell,
TaKl SIK CHJIIKareib, CKJI0, Kl Majo abo 30BCiM HE HaOyXarTh 1 MalOTh (PIKCOBAHUM
po3Mmip mop. IlepeBary BimmaroTh OpraHiYHUM TENSIM, Ha SKUX COPOIs pEUYOBUH
BIICYTHA a00 HE3HayHa, 1 TPOIEC PO3AUICHHS 3YMOBJICHHUU MPAKTUYHO TUIBKH
po3MipamMu TOp CcOpOEHTYy 1 po3Mipamu MoJjieKyn copOartiB. Hocii Ha ocHOBI
CHJIIKareJiB MEHII 3py4Hi, 4Yepe3 T€ M0 Ha PO3IIJICHHS PEYOBHUH BIJTUBAE TAKOXK TXHS
aZicopOIIiitHa 3/JTaTHICTh, SIKY BaXKO Nepe10aynuTH.

JUist po3MijieHHsT PEYOBHH 13 BOJHUX PO3YMHIB 3a3BHUYAM BUKOPHUCTOBYIOTH
riApoIbHI Telll Ha OCHOBI JEKCTPUHY — MOJIaTOMHOIO CIUPTY, KWW CKIIaJA€ThCA
13 3QJIMIIKIB TIIOKO3U. JIeKCTpaHH, 3IIMTI HUTKAMU EMiXJIOPTIAPUHY, MiArOTOBICHI
s xpomarorpadii MaroTh GipMOBY Ha3By — cedaaekcu. Po3aineHHs 3 opraHigHuX
PO3YMHHUKIB MTPOBOJIATH Ha T1APOGHOOHUX MOJTICTUPOIIAX, 0 MAIOTh PI3HUI CTYMIHb
3MIMBAaHHS (CTUPOTENb, IOparesb TOIIO).

JIisi MeTeKTyBaHHS CIIONYK Yy Teib-XpomaTorpadii MoXHa BUKOPHUCTOBYBATH
criekTpodoTOMETpUYHUH 1 peppakToMeTpudHM AeTeKkTopu. YacTimie 3acTOCOBYIOTh
pedpakTOMETpUYHHIA 1€TEKTOP, OCKIJIBKU BIH € YHIBEPCAJIbHUM 1 BUTPUMYE BUCOKI
TEeMIlepaTypy, HEOOXIJHI JJid aHali3y BHCOKOMOJEKYJSIPHHX Ba)XKOPO3UMHHHX
MOJIIMEPIB.

Buxopucmannsa  cenv-xpomamocpaghii.  Ilepemycim  renb-xpomaTtorpadiro
3aCTOCOBYIOThH JIJISl BIJOKPEMJICHHSI YK€ BEIMKUX MOJICKYJ, PO3MIPH SIKUX 3HAYHO
OuTbIIl 3a PO3MIpU TOpP COpPOEHTY, BiA Majaux MoJieKyd (10HIB), SKi BITBHO
npoHUKaTh y (aszy copbenty. Takuili mporec BiIOyBaeTbCs, HAMPUKIIAI, MpHU
3HECOJICHHI OUIKIB Ta IHIIWX MPUPOJHUX BUCOKOMOJICKYJSIPHUX CIIOJIYK abo0 TpHu
OUYMIIICHH] TEMOTJIO01HY BiJl KyXOHHOT COJII.

['enb-xpoMarorpadiss  3HAWNUIA IMUPOKE 3aCTOCYBAHHS IS  PO3IITICHHS
OJIM3BKUX 32 PO3MIpaMU MOJIEKYJI OPTaHIYHUX PEYOBHH, HATIPHUKIIA, TPUTITIIICPUIIB.

Ileit pizHOBHA xpomaTorpadii BHKOPUCTOBYIOTH TaKOX JJIA  PO3IIICHHS
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KOMIUIEKCHHX CITOJIYK METajliB, 30KpeMa THX, [0 YTBOPIOIOTHCS B IPUPOTHUX BOJAX
3 OpraHIYHUMH JiTaHIaMH Pi3HOT MOJIEKYJISIPHOI MACH.

Hapemri, renb-xpoMarorpadito 3aCcTOCOBYIOTh JJIsi BU3HAYCHHS] MOJICKYIISIPHAX
Mac OpPraHiYHUX CIIOJYK, MOJIMEpPiB CUHTETUYHOTO 1 MPHUPOIHOIO IMOXOJKCHHS 1

KOMIUIEKCIB METaJIIB 3 BUCOKOMOJIEKYJISIPHUMHU OPTaHIYHUMU JITaHAaMH.

2.4.4. Adinna xpomartorpadis (3a 6iocnenniuyHor0 criopigHeHiCTIO)

OuwniieHi OUIKM IMPOKO BUKOPUCTOBYIOTH Y (apMaleBTUIN 1 JOCTIAHUIBKIN
JISTIBHOCTI, TOMY OTPUMaHHS BHUCOKOYMCTHUX OIJIKOBHUX IMpenapariB € Ba)JIHUBOIO
nabopaTopHOlO 3amauero. buIOK, AKuM I[IKaBUTh JOCTIAHUKA, 3HAXOIAUTHCS Y
KJIITUHAX Yy HEBEJIMKUX KUIBKOCTSIX pa3oM 3 IHIIMMHM OUIKaMH, SIKI 4acTO Malio
BIIPI3HAIOTHCS OJIUH BiJl OJHOTO 32 (PI3UKO-XIMIYHUMH BIACTUBOCTSIMU, IO POOUTH
iX pO3AUICHHS MOXJIMBUM JIMIIE TPU 3aCTOCYBAaHHI HHU3KH  PI3HOPIIHUX
TPYAOMICTKHX Omepaliid (0cayKeHHs, eKCTPaKIlis, Tejib-XxpomaTorpadis).

binkam nmnpuTaMaHHa TI€BHA AKTUBHICTh, Hamnpukiaa ¢GepMeHTaTHUBHA,
IMyHOJIOT14Ha, a00 BOHHM MaroTh CHENU(IYHY CHOPITHEHICTh M0 1HIIOro Oiika 4u
HEOLIKOBOI CIHOJIYKH, 3 IKOKO BOHU B3a€EMOJIIIOTh Y X011 O10XIMIYHOT peaKilii.

bioximiuni peakiii cnerudiuni. DepMeHTH, sIKi TPUCKOPIOIOTH TIEBHY PEAKIIIo,
B3a€EMOJIIIOThH TIIBKU 3 TUMH CyOcTpaTamu, siKi 3aJ0BOJBHSIOTH IXHIM CTPYKTYPHUM
BUMOram, ToOTO (epMeHTH po3mi3HatTh Jume "cBoi' cyOctpatu. Tak camo
aHTUTIIAa PO3MI3HAIOTH JiMIe '"CBOI" AHTUIE€HHI JACTEPMIHAHTH 3 YK€ BHUCOKUM
CTYI€HEM BUOIPKOBOCTI.

Otrxe, (epMeHTH, aHTUTLIA, I[yKPH — OPraHivyHi CIOJYKH MPUPOTHOTO
MOXO/IKEHHSI — MOXYTh CEJIEKTMBHO 1 3BOPOTHO B3a€MOJIATH OJIHA 3 OJHOIO 3a
pPaXyHOK TOYHOI CTEPUYHOI MPUIAATHOCTI 1 TNapajeibHO [II0YMX MOJSIPHHUX,
HETOJISIPHUX, 10HHUX 1 BOJHEBUX B3a€MOJIIH, TOOTO IIi CIIOJYKH PO3MI3HAIOTH OJHA
OMHY Yy mnOpupomHux piguHax. [0 ocoOnuBicTh  OlOXIMIYHUX — peakiiit

BUKOPUCTOBYIOTh B aghinHill xpomamoepaghii, Ky 1€ Ha3UBAIOTh Xpomatorpadiero
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3a 6iocneyugiunor cnopionenicmio. OAWH 13 KOMIIOHEHTIB O10XIMIYHOI peakiiii,
HOTO HAa3UBAIOTh AiHHUM JlicaHOOM, TIPUILETUTIOETHCS 10 TTIOBEPXHI COpOSHTA.

AdiHHUMHE JiTaHAaAMHA MOKYTh OYTH Pi3HOMAHITHI CHOJNYKH: OUTKM (aHTUTEHH,
1HT10iTOp  (DePMEHTIB, aHTUTLIA, OUIKH-PENPECcOpU), HYKIETHOBI KHCIIOTH,
HYKJICOTUIU, CTEPOIIHU.

Hocii' ma cnocobou npuwennenns aginnozo nieandy oo Hux. HOCIi maioThb
3aJI0BOJIbHSITH TAKUM BUMOTaM:

® HEPO3YHHHICTD;

® a/1cOpOIIIliHA IHEPTHICTB;

® JOCTATHS TOPUCTICTH 1 BEJIMKA TUTOMA [TOBEPXHS;

e MEcXaHIYHA CTIHKICTh;

® XIMIYHa CTIHKICTh B YMOBAaX, HEOOXIAHUX ISl COPOIIIT 1 JecopOuii;

® CTIMKICTB 70 J1i (hepMEHTIB 1 MiKPOOIB.

Ak HOCIl BHKOPUCTOBYIOTH  IIENIOJIO3Y, JEKCTPAHOBI Teli, araposy,
MoJTiaKpUJIaMiJI, CKJI0, CHJTIKareb TOIIO.

Otxe, B adiHHIi xpoMarorpadii 10 MOBEPXHI HOCIS MPUILEIUIIOITh a(piHHUN
JTaH, SIKUK 3a paxXyHOK OlocierudigyHOi COPITHEHOCTI MOXKEe IPUETHYBATH TIEBHY
OpraHiyHy CIOJIYKY HPHPOJHOr0  TIMOXO/KeHHS. (OcCOoOIMBOCTI  IOBEIIHKHU
OlomoJiiMepiB Y pPO3YMHAX 3YMOBJIOIOTH CHEeUU(pIuyHI O0COONIMBOCTI adiHHOT
xpomarorpadii Ta ii mepeBaru. MoJsieKkyliM TIEBHOTO OUIKa MAaioTh CTaly
KoH(pirypauito. BoHa 3aana nepBUHHOIO CTPYKTYpOIO 0iJiKa, TOOTO MOCIIJOBHICTIO
aMIHOKHUCIIOT, MOEAHAHUX MENTHIHUMHU 3B'A3KaMHi. AKTUBHA KOH(Irypaiis O17IKOBUX
MOJICKYJT — MIATPUMYETHCS  BEIUKOIO  KITBKICTIO  ClIa0KuX  (HEKOBAJICTHHX)
BaHJIEPBAaJbCOBUX 1 BOJAHEBUX 3B'SI3KIB, MO0 3yMOBIIIOE TEPMOAMHAMIUHY
CTAaOUTHHICTh CHUCTEMHU. bIOJIOTIYHO BaKIWBI B3a€EMOIl BHHHMKAIOTh Ha MAaJHX
Bijcranax (0,3-0,5 um). Akio koHpirypaiiss JBOX MOJIEKYJ Taka, 1110 iXHI MOBEPXHI1

MOXYTh CTUKATHUCS BEJIUKOIO KIIBKICTIO aTOMIB, TO BUHUKAE CHJIbHA B3a€MOI1sI.
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Ilocnioosnicms pozdinenns B adiHHIN XpomaTorpadii BKIHOYAE: MPOIMYCKAHHS
npoOKM Kpi3b KOJIOHKY, BUMHMBAHHS PEUOBHHH, SKa HE B3aEMOJIE 13 COPOCHTOM,
CJIIOIOBAHHS IOCIKYBAHO1 CIIOMYKH 3 KOJIOHKH.

Jlns onTtuManbHOI COpOIli HEPO3YMHHUK HOCIH TOBHHEH MaTH JOCTaTHBO
MOPHUCTY TOBEPXHIO, I[00 MaKpPOMOJIEKyJIa Majia AOCTaTHIN MpOCTip sl B3a€MO/IIT 3
adiHHUM JraHgoM. BaXiuBUMH € TakoX CTepUyHUl (HaKTOp, KOHIIEHTpALis
JiraHay, i0HHa cuia, pH, MIBUAKICTh MOTOKY.

Enwoweanna € ocobnmuBuMm etarnoM B adiHHIE xpomaTtorpadii, OCKUIbKH
OUTBIIICTh 3BUYAHHUX PO3YMHHHKIB HE 3a0e31euye BUMUBAHHS PEYOBHH 13 KOJIOHKHU.
OpraniuHi pO3YMHHUKH, K1 COIPUYUHIOIOTH JICHATypaIlito OUIKIB, € HECYMICHUMH 3
OunbLIICTIO MartepiaiiB agiHHOI Xpomatorpadii Ha ocHOBI (epmentiB. [lIporec
JeHaTypallii 4acTo € HE3BOPOTHUM. TOoMy Ha eTari eII0IOBAHHS CIIiJl 3aCTOCOBYBAaTH
KOHKYPYIOUMI1 JIiraH] a0o 3BUIbHSIOUMH PEareHT, sSIKWi He BUKJIMKAE JIEHATYPALlilo,
HaIpPUKJIAJ]] CEYOBMHY 3a MaJIUX KOHIIEHTpauiid. KoHKypeHTHMIl iranj BUTICHSE
JOCHIKYBaHy MOJIEKYJy 3 KOMIUIEKCY. binku, ski wmaioTh Oiocrenudiuny
CIIOPIAHEHICTh 10 MEBHUX CIOJYK, HIBUJIKO 1 3BOPOTHO 3MIHIOIOTH CBOIO ITPOCTOPOBY
KOH(Iryparito y po34yuHl 3a HAABHOCTI BIJHOCHO HHU3bKUX KOHIIEHTpAIlil IHUX
CIOJIYK HaBIThb Y TOMY BHUIIAJKY, KOJIM iX HasiBHICTh HE 3MiHIO€ pH, 10HHY cuiy abo
TeMriepatypy po3urHy. Llg oOcraBuHa nae 3MoOry enroroBaTH OUIOK 3B'SI3aHMM 3
aIHHUM JIITaHJIOM, YBEJICHHSM JI0 CKJIaay €JIFOCHTY HEBEJIHMKOI KUJIBKOCTI BIJILHOTO
niranay 6e3 3minu pH, 10HHOT cuiu abo TemnepaTypu po3uuHY.

[HmMiA coci0 BHIIyYEeHHsS] PEUYOBMHU 3 KOJIOHKM — 3MiHa Temmeparypu abo pH
PO3UUHY.

JIis KOHTpOJIIO E€IIOIOBaHHS PEYOBMH MOJXKHA 3aCTOCOBYBATH Pali0aKTHBHO

14~ 125 - - :
C, *l. PagioakTUBHICTb BUMIPIOIOTH

MiueH1 3pa3ku. s 11b0r0 BUKOPHUCTOBYIOTH
CIUHTWISAIIHHAM JTIYMJIBHUKOM, Y-TIYMJIBHUKOM. JIeTeKTyBaHHS TaKOXX MOXHA
MIPOBOJIUTH 32 CBITJIONOTIMHAHHSAM PO34YHHIB B YD AUISHII CHIEKTpA.

Buxopucmanns aghinnoi xpomamoepagpii. Metonom adinHOI xpomaTtorpadii

MOXHa PO3IUISATA HIMPOKUM CHEKTP OI10JOTIYHUX CIOJYK: aHTUTLIA, AHTUTCHH,
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KJIITUHHI oOpraHenau, kodakTopu, BiTamiHU, (EpPMEHTH, TOPMOHHU, IHTIOITOPH,
NEeKTUHU, JImiau, OUIKW, TMenTUAW, aMIHOKHUCIOTH, Bipycu. KpiM Toro, y
dbapmareBTUYHIA TTPOMHUCIOBOCTI BaKJIMBUM 3aBJIaHHSM € PO3JIUICHHS 1 KUIbKICHE
BU3HAUCHHS XipaJlbHUX CIONYK. Y 0ararboX BHUMAJAKaX TEPareBTUIHHA eQeKT
3a0e3nevyye JuIIe OAMH 13 HaOOpy e€HaHTIOMEpIiB Jikapchbkoro 3acoly. Towmy,

BaXJIMBO 1X PO3AUIATH i OTPUMYBATH Y YHCTOMY BHUTJISIIL.

KonTpoabHi 3anutanns i 3agaui

1. B sdxomy arperaTHoMy CTaHI MOXYyTh TiepeOyBaThd COpPOEHTH, IIIO
BUKOPUCTOBYIOTHCS B PIIMHHINA KOJIOHKOBIN XpomaTtorpadii?

2. TlosACHITH MIPUHIIMII TPUTOTYBAHHS HEPYXOMOI piAKOI (a3u.

3. ki pizHOBHIM XpomaTorpadiuHUX METOJIB BKIIOYAE PIJAMHHA KOJOHKOBA
xpomarorpadis?

4. Slky nmepeBary MarOTh MIKPOKOJOHKH, 30KpemMa KamuIspHi, Mepes
MaKpoOKOJOHKaMu? Y YoMy TMOJsra€ CyTh BUCOKOE(MEKTHUBHOI  PIIMHHOI
xpomarorpadii?

5. Sk 3amexuTh BHCOTA, CKBIBAJICHTHA TEOPETUYHIM Tapijiili, BiJ IIBHUIKOCTI
ITIOTOKY E€JFOEHTY?

6. OnumiiTe cxeMy piAMHHOTO Xpomartorpada.

7. Ski TuUMM  [ETEKTOpPIB  BUKOPUCTOBYIOTH Y  DPIAMHHIA  KOJIOHKOBIN
xpoMarorpadii Ta B YoMy MOJISTA€ NPUHIMUI iX 11117

8. ki BmacTUBOCTI MMOBMHHI MaTH aJCOPOCHTH, IO 3aCTOCOBYIOTHCSI B PITUHHIN
aacopOmiitHin ~ xpomatorpadii? HaspiTh  HaWmommupeHimn  agcopOeHTH |
OXapakTEPU3YUTE IX.

9. fxi BmacTMBOCTI TMOBMHHA Math pyxoma ¢daza (PO3UYMHHUK), IO
BUKOPUCTOBYETHCS B PIAMHHIN a/1copOLiiiHIi XpomaTorpadii?

10. IIlo Take enroroua 3AaTHICTH PYXOMOi (a3u (PO3UYMHHUKA) 1 IKUM MapaMeTpOM

BOHA XapaKTEPU3YEThCA?
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11. V doMy BIiAMIHHICTH PIAUHHOI PO3MOJLIBLHOI (€KCTpaKLiiHOI) 1 PIAMHHOT
azicopOriitHO1 Xpomarorpadii?

12. YV yomy mossirae cyTh piIUHHOI PO3MOALIBHOT XpoMaTorpadii 3 "obepHeHOIO"
hazoro?

13. Sxi wocii (TBepai (a3w) BUKOPUCTOBYIOTH Y PIAMHHIA PO3MOAUIBHIN
xpomatorpadii Ta ki MaloTh OYTH 1X BIACTHBOCTI?

14. Sxi opraHiyHI CIOJYKH BHKOPHCTOBYIOTH SIK PiKi Hepyxomi ¢a3u 1 sKi
BJIACTUBOCTI BOHU TTOBUHHI MaTH?

15. 'V yomy mnossirae 3micT refib-xpoMarorpadii? ki TBepai ¢azu 3aCTOCOBYIOTH Y
IbOMY BHJI1 XpoMaTorpagpiyHoro aHamizy?

16. Y yomy mossirae cyTh apinHOi XpomaTorpadii?

17. SIxi HOCii BHUKOPUCTOBYIOTH B adiHHIA Xxpomatorpadii? Ski BuUMOru
CTaBJISITHCS IO HUX?

18. Ha3BiTbh 0COOIMBOCTI €/II0I0BaHHS MOJIEKY B adiHHIM XxpoMaTorpadii.

19. Ha3sBitb ramysi 3actocyBanHs adiHHOT XpomaTorpadii.

2.5. IlnomunHa xpomartorpadis

Y 1938 p. pagsHChKI BYEHi, CHIBpOOITHUKH YKpPaiHCBKOTO 1HCTUTYTY
excriepuMeHTanbHol  ¢dapmanii M.A.I3maitnoB 1 M.C.Ilpaitbep 3amoyaTKyBaiu
METOJI MOHKOWAPOB8oi Xxpomamozpaghii. 3HAYHOTO TOITUPEHHS METOJT HaOyB 3aBIISIKU
npaisM  HiMmenbkoro mnpodecopa E.lrans. YV 1944 p. A.Maprin pasom 31
ciniBpobitHrkamu P.Koncmenom 1 A.l'opioHOM 3ampoOIOHYBaJM  PO3IMOAUTBHHM
BapiaHT Xxpomarorpadii Ha narmnepi.

Ho nrowunnoi (nnanapHoi) xpomarorpadii HajaexaTh Takl il pi3HOBHUIHU, SIK
xXpomamoepaghis Ha nanepi W moHxowaposa Xpomartorpadis. Ha BimMiHy Bif
pIAMHHOI Ta Ta30BOi KOJIOHKOBOiI xpomarorpadii B MeToAax IUJIOMIMHHOL
xpomarorpadii po3ijIeHHSI PEUOBUH BIIOYBAETHCS B MOHKOMY wlapi copbenmy, sikun
HAHECEHO Ha CKJIsSHy a0o I1HIIy IUIACTUHKY YW Ha CHEUlaJIbHUN nanip 0
xpomamoepaghii, SIKU OJHOYACHO € HOCIEM HEPYXOMOi piikoi ¢a3u. O4eBUIHO, 1110
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IIUMHA METOJaMU MO>KHA PO3JIIUTU TIIBKH T1 PEUOBHHH, K1 POZUMHSIOTHCS B PIJKIN
pyxoMiii (aszi, 1 HEMOXXJIUBO PO3AUIMTH Ta30Bi cywmimil. ToMy B TOHKOIIAPOBIH
xpomarorpadii  BHKOPHUCTOBYIOTh  TUIBKM  OCHOBHI  TIOJIOKCHHS  PIAUHHOI
a7IcopOIiitHOT, pO3MOILIBHOI Ta I0HOOOMIHHOI XpomaTorpadii.

Y mmommHHIE XxpoMartorpadii pyxoma pigka ¢dasza MepecyBaeThCs Y3IIOBK
TOHKOTO IIapy TBEp0i a00 piKoi HepyxoMoi (a3u mij Ji€ro KanuisipHuX cuil. Tomy
il pi3HOBHUIM OJM3BKI MK COOOI0 3a TEXHIKOIO BHUKOHAHHS aHali3y 1 B HHUX
3aCTOCOBYETHhCS aHajoriyHa amaparypa. OCHOBHMM HEIOJIKOM  IUIOIIWHHOT
xpoMmarorpadii MOpPiBHSIHO 3 KOJOHKOBOIO € IPAKTUYHA HEMOKIIUBICTh 3aCTOCYBAHHS
JIOBTHX IIapiB COPOCHTY — CTaHAAPTHI IJITACTUHKHU JIJISl TOHKOIIIAPOBOi XpoMmaTorpadii
MaroTh A0BXHHY 20 cM, a B XpoMmaTorpadii Ha manepi JI0BKMHA NanepoBOi CMyT'H HE
nepesuirye 30-40 cm. Lle Moke BUSBUTHUCS HEIOCTATHIM JJIsl IOBHOTO PO3/IJICHHS
PEUYOBHH 3a MaJIoi CEJICKTUBHOCTI COpOIii.

OpnHak mepeBaror IIOHIMHHOI XpoMartorpadii nepea piIMHHOK KOJIOHKOBOIO
(kpiM KamiasipHOi) € IIBUJIIE PO3AUICHHS, IO 3YMOBJICHO HE3HAYHHUM BUIBHUM

006'emom pyxomoi ¢a3u V, Ta 06'eMoM copOeHTy V,.

2.5.1. Texnika npoBeeHHS aHAJII3Y

3a TEXHIKOIO BUKOHAHHS aHAJI3y PO3PI3HSAIOTH TaKi PI3HOBUIU TUIONIMHHOL
xpomatorpadii: 00HOBUMIPHA Ui 0808UMIDHA, BUCXIOHA AOO HU3XIOHA, KPY208d.

CxeMy pO3AUICHHS JBOX PEUYOBHMH METOJOM OJHOBHMIPHOI BHUCXIJAHOI
xpomarorpadii HaBeeHo Ha puc. 35. Ha HWKHIO YacTHHY ManepoBoi cMyru abo
TOHKOTO I1apy copOeHTy (JiHiS CTapTy) HAHOCSATh MIKPOMINETKOI MEBHUN 00'eM
pO34MHY, 1O aHami3yeThcs. [Ipu 1boMy OakaHO OTpUMATH Ha COPOEHTI IUIAMY
sKkoMora MeHmoro miamerpa (2-3 wmwm). s mporo miciis HAHECEHHS KOXKHOT
HEBEJIMKOI MOPIIil AOCHII)KYBAaHOTO PO3YMHY Tpeda BHUCYIIYyBaTH IUISIMY, SIKa
YTBOPIOETHCS HA copOeHTi. JlocmimKyBaHuid pO3YMH HAHOCATH Ha BiJicTaHi 1 cM Bif
KiHIA CMyTH (TJJaCTUHKU 3 COpPOEHTOM) 1 MEPEHOCSATh MamepoBy CMYXKYy abo

IUIACTUHKY B Kamepy s XpomaTorpadyBaHHs, B SIKid 3HAXOAMUTHCS PO3UYMHHUK
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(pyxoma ¢aza). HanecenHss mpoOu € JIMITYIOUOIO CTaJI€I0 MPOBEACHHS aHaI3y y
wiouMHHINA XxpoMarorpadii. O6'em npodbu cranoButs 0,5-3,0 mki. Kineup manepooi
CMYTrd a0 TJIACTUHKH 3 COPOCHTOM 3aHYPIOIOTH y PO3UMH TaK, MIO0 JIHISA CTapTy
OyJia BUIIIE 3a PIBEHb P1IMHM.

Kamepa nns xpomarorpadyBaHHS — II€ MOCYJWHA 3 1HEPTHOTO MPO30POTrO
MaTepiany 3 MIIJIbHO MPUMAcOBaHOIO KpHUIKo. /[ HacuueHHs aTMocepH maporo
pyxoMmoi (pa3u CTIHKM KaMepu BUCTUIAIOTH (PUIBTPYBAJbHUM ManepoM, HAJIUBAIOTh
pyxomy a3y, 3aKpUBaIOTh KPUIIKOIO 1 BUTPUMYIOTh npoTsroMm 1 rox mpu 20-25 °C.
Hacuuenns HeoOxigHe N1 TOro, o0 3Mimradi pyxoMi (a3u He pO3IIapOBYBAIHCH
mig yac xpomartorpadyBaHHS, a 4ac ENIOIOBaHHS OyB MEHIIMM, 100 YCYHYTH
KpaiioBuii egekT, TOOTO BHUIApOBYBaHHA pyxomoi (a3su 3 KpaiB IUIACTUHKH,
BHACIIIJIOK YOT0 PEYOBHHM MO Kpasx IUIACTUHKU MPOCYBAIOTHCS Jalll, HIXK y LEHTPI.
¥V pasi BucxigHoi xpoMmaTtorpadii pO3UMHHUK i A1€I0 KANISPHUX CUJ TM1IIAMAETHCS
y3IOBXK Imapy copOeHTy 1 mnpomuBae Horo (puc.17). KommoneHTH cymimri
MepeCyBalOThCA Ha PI3HY BIJICTaHb BIJ JIIHII CTapTy, 3aJ€XKHO BIJ iX cOpOIiitHOI
3IaTHOCTI HAa JaHOMY COpPOEHTI Ta PO3YMHHOCTI B pyxoMmii ¢azi. Ilnactunky
BUMMAIOTh, CYIIATh 1 BUSBJISIIOTH TUISIMHU.

Y  mnomuHHIE  Xpomartorpadii  xpomamoepamoro  Ha3WBAalOTh ~ HAOYHE

300paK€HHsI pe3yJIbTaTiB PO3/1JICHHS KOMIIOHEHTIB.

%24@
i =—

i

Ogg o o
Puc. 17. Kamepu st oTpuMaHHs BUCX1THOI OJTHOBUMIpHOT (a) Ta 1BOBUMIPHOI (0)
xpoMmarorpam: 1-npodxka; 2-rayok; 3-3aTUCKay; 4-cMyra namnepy; 9-po3uyMHHUK
EdexTuBHICTh po3/aiieHHS 0araTOKOMIIOHEHTHUX CYMIIIeld MOKHA TT1IBUIIIUTH,
CKOPHCTABIIUCh METOJOM 0808UMIPHOI 8UCXiOHOI xpomamoepagii. CyTb MeTOIy

[mojsira€ B TOMY, IO CIOYaTKy OTPUMYIOTh 3BUYAMHY XpOMaTorpaMmy Ha
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KBaJpaTHOMY apKyllll Mamnepy a00 Ha KBaJpaTHIM TOHKOIIAPOBIM IUIACTHHIN 3a
JOTIOMOTO0 pyxoMoi (a3u meBHoro ckiaay. [lotim mamip (T1acTUHYy) MOBEPTAIOTh
Ha 90° 1 MpoOBOAATH MOJANbIIE PO3AUICHHS, 1HKOJIW BUKOPHUCTOBYIOUM 1HIIMNA

PO3YHMHHUK.

Puc. 18. [Ipunan myis oTpuMaHHS KPYTrOBUX XpoMaTtorpam :1- mameposwuii GiiabTp; 2-

THIT; 3- PO3UMHHHUK; 4-TIOCYIMHA 3 KPUIIKOIO (€KCUKATOP).

2.5.2. KiIbKICHI XapaKTepUCTHKH Y IVIOIIMHHIN XpoMaTorpadii

BigHocHy MIBHUIKICTH MEpPEMIIICHHSI PEYOBUHU B TOHKOMY IIapi COpPOEHTY abo
Ha TarnepoBiil CMy31 XapaKTepusylTh Koe@iyicumom pyxomocmi Ry, SKuil qOpiBHIOE
BiJTHOIIICHHIO BijcTaHi |, 1110 Mpoiiia 30Ha peYOBHHM, J10 BijcTaHi L, aKy mpoiiinia

pyxoma ¢a3a (pO3UMHHHK) 32 IEBHUII Yac:

R, = (2.50)

l
L

OueBugno, mo O<R<1. 3a crammx ymMOB TPOBEICHHS XPOMATOrPa(iyHOTrO
aHani3y Benu4rHa R € SKICHOIO XapaKTEPUCTHKOIO JAHOI PEUOBUHH 1 HE 3aJIEKUTh
B1J1 1i KOHIIEHTpALlll Ta HASBHOCTI Y PO3YMHI 1HIIMX pe4oBHUH. Bennunna Ry nos'sa3ana

3 KO€(IIIEHTOM PO3MOILTY PIBHSIHHSIM:

D=22-1) (2.51)

Va ‘R

AKE € aJIeKBaTHUM PIBHSHHIO ISl KOJOHKOBOI XpomaTorpadii. Skmo Rs =1, To D=0,
TOOTO pEUOBHHA HE COPOYETHCS HA TAHOMY COPOEHTI M pyXaeThbcsi pa3oM 13 (ppoHTOM
posuunnauka (I=L). SIkmo Rf =0, T0 D 00 i peyoBHHA MPAKTHYHO HE PYXa€ThCS
MiJ1 JI€I0 PO3UMHHUKA. 3 PIBHSHHS BUIUIMBAE, IO CEJIEKTUBHICTh PO3JAUICHHS JTBOX

PEYOBHH MOXKHA OOUUCTUTH 32 (POPMYIIOI0:
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_ b _ R (2.52)
- Dy - 1/sz—l '

BBaxaiorb, 10 MOBHE PO3AUICHHS JIBOX PEYOBMH METOJOM IUIOIIMHHOT
xpomarorpadii BimOyBaeTbes, ko Ry-Rp=ARf >0,05 (xpomarorpadist Ha mamepi,
noBXkKHA TMpooiry pyxomoi ¢aszu 30-40 cm) a6o mpu AR; >0,1 (ToHKOIIapoBa
xpomarorpadisi, ToBxuHa Mpodiry pyxomoi ¢azu 10 cm). Taki 3HaueHHs Rf cBiguaTh
Mpo TIOBHE PO3AUICHHS Yy pas3i, KOMM BAAETHCS OTPUMATH Ha TUIONIMHHIN
XpoMarorpami Kpyriji IUIIMH HEBEIUKUX po3MipiB. Lle MOXiIHBO 3a peTenbHOro
MIPOBEJICHHSI aHAJI3y OPTaHIYHUX PEYOBUH, TApAaTOBaHUX (COIBBATOBAaHUX) KaTIOHIB
1 aHIOHIB, @ TAKOXK CTIMKUX KOMIUIEKCHUX CIOJYK, sIKI MPAKTUYHO HE IUCOIIIOIOTh.

Bemnunan Ry, ©Ha Bigminy Big |, He 3amexxarh BiI  TpHUBaJIOCTI
xpoMarorpadyBaHHs.

[licns po3auieHHs PEYoBHH, i1X 1MEHTU(DIKYIOTh Ha OCHOBI BeauM4MH R,
OTPUMAHUX JI BIJOMUX CTaHJAPTHUX pPEUYOBUH, 1 KOMIIOHEHTIB CYMIIIl, $Ka
aHami3yerbcs. SKmo  peyoBMHHM  0e30apBHI, 11X  MOPOSABISIOTH  0OpPOOKOIO
XpoMaTorpaMu BIATOBIIHUM PEareHTOM, IO YTBOPIOE 3 KOMIIOHEHTaMH CyMIIIIi
3a0apBieHi a0o JIOMIHECIII0o4Yl Ccroiykd. KuUlbKICHE BHU3HAY€HHS MPOBOASTH
BI3yaJIbHO, MOPIBHIOIOYM a00 BUMIPIOIOYU HA CIEIIaIbHOMY MPUIal IHTEHCUBHOCTI
3a0apBiIEHHSI KOMIIOHEHTIB CyMillll Ta CTAHIAPTHOI IIKaJM, OTPUMAHOI Ha TiH camiil
XpomaTorpami. XpomaTorpaMmy MOXHa po3pi3aTH Ha OKpeMi IIMaTKH, Y KO)KHOMY 3
SAKUX 3HAXOJUThCA OJHA PEUOBHHA, JecOpOyBaTH IiX TEBHUM PO3IYHMHHHUKOM 1

BU3HAYaTHU KOHIIEHTPAIlIIO OY/Ib-IKUM METOJIOM.

2.5.3. Xpomarorpadisi Ha nmanepi

[TpuHIIMTT METOAY MOJSTAE B PO3MOALT PEUOBHUH MIXK JIBOMA PiAKUMU (pa3zamu,
OJIHA 3 SIKUX 3aKpilJIeHa Ha MOBEPXHI mamnepoBoi cMyT (Hepyxoma (aza), a apyra €
PYyXOMOI. 31e€0UIBIIOro HEPYXOMOIO0 (ha3or € Boja, sKa 100pe ancopOyeTbes Ha

riApodIIbHIA IEI0NI031, a PYyXOMOK — OpraHIYHUN PO3YMHHHK abo0 CyMill
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po3unHHMKIB. Omxe, xpomartorpadis Ha mamepi HaJeXKWUTh JO PIIMHHOL
PO3MOLILHOT XpoMaTorpadii.

Ilanip ons xpomamoepaghii mae OyTH XIMIYHO YHUCTUM, OJHOPIAHMM 1 MaTH
NEBHY CTPYKTYpY, SIKa MOJSTa€e B OPiEHTAIlI] BOJIOKOH Manepy B OJHOMY HalpsMKY.
Taxka cTpykTypa 3abe3neuye piBHOMIPHHIA PyX PEYOBHH 1 PO3UMHHUKA B3/I0BXK CMYTH
namnepy i OTpUMaHHS YiTKMX XpoMartorpam. Mo»XHa BUKOPHUCTOBYBATH Marip MapKu
BaTMaH, IIUIbHUHN (DUIBTPYBaILHUM HaIip TOIIIO.

3BUYaliHI COpPTH mamnepy € Tiapo(iIbHUMH 1 B TMOBITPSHO-CYXOMY CTaHi
mictath 20-22 % Bogu. Tomy Mpu BUKOPHUCTaHHI BOJIM SIK Hepyxomoi (a3u
crieliaibHe 3BOJIOKYBaHHS Manepy He MOTpioHe.

Jnst po3nifieHHs He PO3YMHHUX a00 MaJOpPO3YMHHUX Y BOJAl OpraHIYHHMX
CIIOJIYK MOTPIOHO MPOBECTH MOMEpeaH o0 Tiapodo6i3aliio nanepy mpocodeHHs M Horo
riapooOHOI0 peYOBUHOKO a00 METOAOM all€TaTIOBaHHS.

[IpocouyBanHsi mamepy TpoBoAsATH 1%-m  po3unHOM mapadiHy B
nerposaeitnomy etepi, 0,5%-M po3unHOM Kayuyky B OeH3odi abo 1-2%-M po3unHOM
ouii B gieTrmiioBoMy etepi. ['iagpodoOHuil nanip 30epiratoTe y repMeTUUHIN NOCYIuH1
B aTMocdepl mapiB TOrO PO3UUHHUKA, SIKUW Oy/Jie BUKOPUCTOBYBATHCS SIK HEPyXoma
daza. AueTunoTh mamip 0O0poOKOW Takow cyMimino: 90 M areTaTHOTo
anrigpuny, 10 ma merposeiiHoro ertepy Ta 8-10 kpamenb KOHIIEHTPOBAHOI
cynbarroi kucnoru. Ilamip 3anyprotoTe y 1o cymim Ha 40-45 XB, BUWMAIOTH 1
IPOMUBAIOTH MPOTOYHOIO BOJOKO YIPOJOBX 15 xB, moTiM Ha 10-15 XB 3aHYpIOIOTH ¥
JTUCTUIIHOBAHY BOJY, MICIS YOTO BUCYIITYIOTb.

OtpumaHHsT XpomaTorpam Ha TipodoOHOMY mamepi Ha3WBAIOThH METOJIOM
"oO6epHenux" ¢a3. Y upomy pasi Hepyxomor (a3or0 € HEMOJSIPHUN PO3UYMHHUK
(BYTJICBOJICHB), & PYXOMOIO — MOJISIPHUN (CIUPTH, OPTaHIuH1 KUCIOTH TOIIIO).

EdexkTuBHICTD pO3IITIEHHS PEYOBUMH METOAOM XpomaTtorpadii Ha mamnepi
3aJICKUTH BiJl IPABUIIBHOTO BUOOPY PyXoMoi 1 Hepyxomoi ¢a3, OCKITbKH KOS(IIi€HT

PO3MOMLTY 3aJI€KUTh BiJl BITHOCHOI PO3YMHHOCTI PEUOBUH Y MBOX (hazax. Piaki dazu
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(po3uMHHUKM) Mg Xpomarorpadgii Ha mamepi MaloTh 3aJI0BOJBHITH IIEBHUM
BUMOTaM, OCHOBHUMH 3 SIKUX € TaKi:
e pyxoMa 1 Hepyxoma ¢a3u HE TOBHHHI 3MINIyBaTUCh abo B3aeMHa
PO3UYMHHICTB iX Ma€ OyTH 0OMEKEHOIO;
® KOMIIOHEHTH CYMIIII, SIKI PO3JIUIAIOTHCS, TOBUHHI MaTH MEHIIY PO3YMHHICTh
y pyxomiit ¢asi, HiXK y HEpyXoMmiii;
e Koe(ILI€HTH PO3MOJALTY KOMIIOHEHTIB CYMII MIX PyXOMOIO 1 HEPYXOMOIO
dhazaMu MarOTh OyTH PI3HUMU;
e cKkjaj pyxomoi ¢asu mij yac XxpomaTrorpadyBaHHsa HE TOBUHEH 3MIHIOBATUCS.
VYcTaHOBIEHO, 110 BHUKOPUCTAHHA SAK PyXoMoi (a3 CyMilll PO3YMHHHUKIB
e(deKTUBHIIIE, HIX 1HIWBIAyaIbHUX PO3YMHHUKIB. Hampuknan, mis po3auvieHHs
BYIJIEBOJHIB BHUKOPHCTOBYIOTh CYMIII €THJIALETAT : aleTaTHa KHUCIOTa : BOAA =
3:1:3, ns po3AUICHHS 10HIB IUIATUHOBUX METANIB — CYMIII METUJIETUIKETOH

xyopuana kucinora (30%-i po3unn) = 1:1 Tormo.

2.5.4. Tonkomaposa xpomarorpadis

VY TtoHKomapoBiii xpomarorpadii po3AiUIEHHS PEYOBUH TPYHTYEThCS Ha iX
pO3MOJIII B CUCTEMI TBepla HepyxoMa ¢aza (amcopOeHT) — piaka pyxoma ¢aza
(po3unMHHUK) a00 B CHUCTEMI TBEpAUM HOCIM — pigka HepyxoMma (a3 — pigka pyxoma
¢daza. Y mnepumioMy BUINAIKY 3aKOHOMIPHOCTI PO3MOAUTY MPAKTAYHO AHAJIOTIYHI
pIAMHHIN afacopOLiiiHii XxpomaTorpadii, y Ipyromy — piAMHHIN po3MOaIIbHIN.

Po3pobka HOBOTO 00JIaHAHHS ISl HAHECEHHS MPOO, METOIB EIOIOBAaHHS Ta
K1JIbKICHOTO BU3HAUYCHHS Ha MJIACTUHKAX yBIHUAJIACS CTBOPEHHSIM
BHUCOKoe(exkTuBHOI TOHKOMmapoBoi xpomartorpadii (BETILX). IIBunkictes pyxomMoi
da3m 3a7a€ThCS 30BHINIHIM TPUCTPOEM, XpomarorpadyBaHHS TPOBOJIUTHCS Y
CHeliaJIbHUX KaMepax.

llepesacu BETIIIX — 3MeHIIIEHHS TPUBAJIOCTI aHATI3y, MIHIMAJIbHE PO3MHUBAHHS
IUIIM, MaKCHMallbHa 4YYTJIMBICTH — 3yMOBJIEHI THUMHM X (akTopamu, mo i y

BUCOKOC(EKTUBHOI pPIAMHHIA Xpomarorpadii: 3MEHIICHHAM JiaMeTpa 3€peH
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a7ICOPOCHTY 1 TOBUIMHU MOTO IIapy, 30UIBIICHHSIM IIBUIKOCTI MPOCYBAHHS PYyXOMOT
(dha3u, MiHIMAJIBHUM PO3MIPOM IUISIMU Ha CTapTI (aHAJIOTIYHO PO3MHMBAHHIO 30HH TIPHU
BBEJICHHI POOU B KOJIOHKY).

AJIcOpOCHT 1JI1 TOHKOIIAPOBOI ajcopOIiiiHoi Xpomarorpadii OTpUMYIOTh Yy
BUTJISAI yacTouok giameTpoM 11-40 mxm a6o 2-7 mxm mist BETHIX 1 3akpirmitor0Th
y Buriai Toukoro mapy (200-300 mxm, 100-200 mxm mast BETIIX) na iHepTHIH
KT aTtoMiHIEBIM (oib31, CKIISHIM a00 MIacTMacoBIM IUIACTHHIN. 3a3BUYait
BUKOPHUCTOBYIOTh ITACTUHKU J0BXKUHOI0 10-20 cm 1 mmpunoro 4-20 cm, y BETIIX
— BiAMoBimHO 6 1 6 cM. Xpomarorpadiro Ha "MIKpOIIaCTUHKax" MPOBOASTH Ha
MPEAMETHOMY CKJI1 MIKPOCKOIIIB (2,5%7,6 cm).

VY ToHKOMmIapoBii XpomaTtorpadii BUKOPUCTOBYIOTh TaKi K caMi aJCOPOEHTH 1
piaki Hepyxomi ¢asu, mo W y KOJOHKOBIA Xpomatorpadii s MOJIEKYJISIPHOTO
PO3MOLTY 1 1711 IOHHOTO OOMIHY.

Po3unHHuK (pyxoMy ¢a3y) oOuparoTh 3 ypaxyBaHHSIM MOJISIPHOCTI aJIcOPOEHTY
I KOMITIOHEHTIB CyMiIlll, sika aHajii3yeTbes. Jlo BUMOT 10 pyxoMoi ¢a3u T0AaEThCs
JlemKicmb, TOMY 1110 pyXxoMa ¢aza Ma€ weuoko 8UNapo8ysamucy Mmicisi Po3AiIeHHS
JUTSI TIOJJAJTBIIIOTO TTPOBEICHHS aHAII3Y.

VY ToHkomapoBiii xpomarorpadii 4acTo 3aCTOCOBYIOTh HEPYXOMi piaki (aszu,
HANpUKIIAJ, BOAY MPHU PO3AUICHHI Ha CUJIKareieBux copOeHTax. Y Tabmumi 3
HABEJICHO NPHUKJIAJAX TOHKOIIAPOBOTO XpomaTorpadiyHOrO pPO3AUICHHS IEIKUX

OpraHIYHUX PEYOBHUH Ta HEOPTraHIYHUX 10HIB (IXHIX coJieit).

Taomung 3

VYMOBM pO3AUIEHHS JEIKUX CIIOJIYK METOIOM TOHKOIIAPOBO1 XpomMatorpadii

Cnonykn AncopOeHt Pyxoma ¢aza Croci0 BUSIBIEHHS Ha
XpomaTorpami
Amnidarnuni HeHacudeHi | Cuorikarens- 0,2%-i1 po3unH 2,7-
BYTJIEBOJIHI rine I'excan nuxiopdiyopcleiny B
€TaHoI1
ApomatuyHi ByriaeBoaHi | Cuitikareinb- benson — metmnanerar | Y®-onpoMiHIOBaHHS;
rinc — 80 %-Ba popmiaTHa 0,05 %-ii pozuun
kucyorta (4:4:2) hayopecreiny
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BbararoaromHi ciuptu Cunikarens- | x 0podOpM — MeTaHoN

rimnc (5:1) Wopar xamito — GeH3uaun
AnidaruuHi ciupTH Oxkcun
ATIOMIHIIO benszon — etep (2:3) [Tapa oy
KapOoninpH1 crioyku Cuutikarenb- Po3uun 2,4-nuHiTpo-
rinc (3 0,1| H-byranon — aneToH - | ¢eHLa rigpasuny ado
MoJIb/11 OopHoOi|Boaa (4:5:1) dbochomonidaaTHOT
KHUCJIOTH) reTepo MOJIi KUCIOTH
OKCHUKHCIIOTH Cuikareib- Po3uun 0,04 r
i benzon — meranon —
rinc OpoMKpe30ITy
aleTaTHa KHCIIoTa
(45:8:4) nypanypsaoro y 100 mu
o 50%-ro eTaHoy
denouu, iX MOXiaHI Cutikarenb- | beH3ona — miokcaH — . .
. 1%-ii BogHUI PO3YHH
rirne aleTaTHa KHCIIOTa xopuy hepymy(IID)
(95:25:4) PHY QEPYMY
Ankanoinu Oxkcupg Xmopohopm — aneToH
AJTFOMIHIIO - HopomnatuHar
nietuneHamin (3:4:1)
Hg(NOs);, Cumikarens
Pb(NO3),, BIONOs, sebyranon =15M 5o b osamn K, norin
HCI — aneronitpun —
Cd(CH5COO0),, arteroH (100:20:0,5) mapa HyS
Cu(CH3COO), T
NaH,PO3;, NaH,POy,, Cuitikarenib- | MeTaHOJI-KOHIEHTPO- 1 %-ii BogHUH PO3UMH
NaH,P,0- KpOXMaJlb BaHuii amiak-10%-ii MOJTIOIaTy aMOHIFO,
pO34nH noTim 1 %-i1 po3unn
TpUXJIOpaIeTaTHOT TUXJIOPUIY OJIOBA B
KHCJIOTH-BOJIa 10%-it xopuaHil
(50:15:5:30) KHCJIOTI

AxicHutl ma KinbKICHUUL aHaniz y moHKowaposii xpomamoepaghii. 3abapsiieHi
CIIOJTYKH JETEKTYIOTh Bi3yalbHO 3a 1X MOJOKEHHSIM Ha MIACTUHII. PeuoBUHM, 371aTHI
10 ¢IIyopecHeHlii, TeTeKTYIOTh SK IUISIMH, IO CBITATHCA HAa TEMHOMY TJI TIpH
omnpoMiHeHHI Y D-BUMPOMIHIOBAHHSIM.

BunyckaroTbesl MIaCTUHKH, K1 MICTATh (DIIyopeclueHTHI iHaukatopu. Ha Hux
MOXHa BH3HAYaTH HASBHICTh HA XpoMarorpami 0e30apBHUX pPEUYOBHH, SKi
norfuHaTh Y O-BUNIPOMiHIOBaHHS TIpH 254 HM. K QuIyopeciieHTHI 1HAUKATOPH 10
COpOCHTY JOJalTh CWJIIKAT I[MHKY, AaKTUBOBAHMM MaHTaHOM, CYyJb(iau
IIUHKY/KaaAMiI0, BoJb(hpamMaT JTyKHO3eMeIbHUX MeTamiB. [Ipu ynbprpadioneroBomy
OTNPOMIHEHHI OCTaHH1 CBITATHCS OJ1710-O0JIAKUTHUM CBITJIOM, B TOM 4Yac SIK IIMHKOBI

CIIOIYKH — KOBTO-3eJeHuM. OpraHiuHi 1HIUKATOpU MIPEH, MOPHUH, (uryopeciiein
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30yKyrOThCsl ipu 366 HM. IIpu onpoMiHeHHI COpOEHTY 1HAMKATOPHU CBITATHCA, a
PEUYOBHMHHM TIOTJIMHAIOTH BUIPOMIHIOBAHHA ¥ 1ICHTU(MIKYIOTHCS Y BUIJISII TEMHHUX
wisiM. Tak MoOXHa BHM3HA4YaTH apOMAaTWUYHI CHOJYKH 1 CIOJNYKH 31 CHPSDKEHUMHU
MIOJIBIMHUMU 3B'SI3KAMH.

Sxmo pedoBuHM 0Oe30apBHI 1 HE 3maTHI (DIIyopecIifoBaTH, iX MPOSBISIIOTH
00pOoOKOI0 XpOMAaTOrpaMu BIJIIOBIIHUM PEAreHTOM, SIKUW YTBOPIOE 3 KOMIOHEHTAMU
cymimii 3abapBiieHi criofiyku. [Ipukimaau peareHTIB-IIPOSIBHUKIB IS PI3HUX KJIAciB

OpraHiYHUX CIIOYK HaBeACHO y Tabmuili 4.

Tabmuus 4
PearenTu i BU3HAYCHHS JICSIKUX KJIACiB OpPTraHIYHUX CTIOTYK
Kitac comyx Pearent 3abapBIiIEHHS [JISIMU
Kucnorn bpoMkpe3010Bul 3eIEeHUI 3eneHe
Couptu Hitpart nepiro-amoHito Kopuunea siMa Ha
KOBTOMY TJIi
Anpaerign 2,4-JIuriTpodeHITiApasuH Bizg >x0BTOr0 /10 4epBOHOTO Ha

0J11/10-OpaHXeBOMY TJIi

AMiHH Tiomianat Ko0anbTy biiakuTHa 1UIsIMa Ha POXKEBO-
ou1oMy Tl
deHonu Xnopun dhepymy(I11) YepBoHo-dioseToBe

Haituactime THIX BUKOPHUCTOBYIOTH y XIMIYHOMY CHHTE31 Ta (hapMarieBTHII
JUTSL TIATBEPPKEHHS 1IEHTUYHOCTI pedoBWH. JIJIS 1IhOTO HAa OJHY IUIACTUHKY
HAHOCATH TOPsiA MpoOy AOCTIKYyBaHOI peUOBHHH U eTamoHa. OCHOBHY IUIAMY Ha
XpoMaTorpami JOCHII)KYBaHOTO pPO3YMHY, MOPIBHIOIOTH BI3YajJbHO 3 BIJIIIOBITHOIO
IUSIMOI0O HA XpoMarorpami poO34YMHY €TajloHa 3a 3a0apBiCHHSIM (KOJIbOPOM

dbayopeciieHilii), po3mipoM 1 Ry 060X misiM.
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[IpoBoAMTH HaMiBKIJIBKICHE BHU3HAYEHHS MOXKHA 6i3)AlbHO, TIOPIBHSIHHSIM
3a0apBIEHHS TUISIMH 31 CTAHJAPTHOIO IIKajI0w0. Bi3yallbHO MOKHA BUSBUTH OJIM3BKO
1-10 mr peuoBunm 3 BigTBoproBanicTio 10-30 %.

JI71st KUTBbKICHOTO BUMIPIOBAHHS TOTYIOTh 1 HAHOCATh Ha TUIACTUHKY HE MEHIIIE
TPHOX PO3YMHIB MOPIBHSAHHS, KOHIEHTPALI] SIKHX OXOIUIIOIOTH OYiKyBaHE 3HAUCHHS
KOHIIEHTpAIlli y JOCTiI)KyBaHOMY PO3UHHI.

3a J0MOMOroI0 CreKTpohOTOMETpa MOKHA BUMIPIOBATH CIIEKTPU BiTOMBaHHSA,
npornyckaHHs 1 GIyopecieHIli peuoBUHH 0e3mocepeHbo Ha macThHii. CBITIIO, 110
1a/1a€ Ha TIOBEPXHIO COPOEHTY, YACTKOBO PO3CIIOETHCS, MPOIycKaeThes. CBITIO, SIKE
NOTpAIuis€ Ha IJIAMY, — MOTJIMHAETHCS, 1 TOMY 1HTEHCHUBHICTH MIPOIYILIEHOTO CBITJIA
3MEHIITY€ETHCS IPU TUX JOBXMHAX XBUIIb, SIK1 [l PEYOBUHH MOTIUHAIOTH. BUMIpIOIOTH
PI3HMII0O MK IHTEHCHBHICTIO CBITJIA, SIKE€ MPOITYCTUB COPOEHT, Ta 1HTEHCUBHICTIO
CBITJIa, IO MPOWIIO Kpi3b IUIAIMY pedoBUMHHU. BinOuBanHs abo mNpomycKaHHS
[aJ1al040T0 CBITJIa BHU3HAYaIOTh, INEPECYBAIOYM IUIACTUHKY a00 BHMIipIOBAJIbHUN
npucTpiii. PedoBuHM, AKi MICTATh PaTiOHYKIIIM, BU3HAYAIOTh O€3MOCEpPEHHO Ha

TJTACTHHII 3a JOTIOMOTOXO JITUYMJIBHHUKA PaIl0OaKTUBHOCTI.

KonTpoJbHi 3anuTanng i 3aaa4i

1. Sdxi pi3zHOBHIM XpomaTorpadiuyHOTO aHalli3y HajeXaTh N0 TUIOMIMHHOI
(rmutanapHoi) xpomarorpadii?

2. Slki mepeBaru Ta HEJOJIKM TUIONIMHHOI Xpomarorpadii MOpiBHSIHO 3
KOJIOHKOBOIO XpoMartorpadiero?

3. OnumiTh TEXHIKY BUKOHAHHS IUIOINIMHHOTO XpOMaTorpadiuyHOro aHamizy.
SIK TOSICHIOIOTH CAMOYMHHE MTPOCYBAHHS PyXOMOi (ha3u B3OBXK MIapy COpOCHTY?

4. TlosicHITh CyThb BHCXIJIHOI, HM3XIAHOi, KpPYyroBoi Ta JBOBHUMIpPHOI
xpomarorpadii.

5.  SIKuUM MOKAa3HUKOM XapaKTEepPU3YETHCS MIBUAKICTH MEPEMILLIEHHS PEYOBUHU
B TOHKOMY IlIapi COPOEHTY 1 K BU3HAYAIOTh 1€ MOKa3HUK?

6. Skux 3Ha4YeHHb MOXE HAOyBaTH KOEPIIIEHT pyXoMOCTi Rs 1 yomy?
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7. Slkuii 3B'S130K iCHye MiX KoedilieHToM pyxomocTi Rf | koedimienToM
posmnoainy D?

8. Sk po3paxoByIOTh KOE(]IIIEHT EIEKTHBHOCTI 0L HA OCHOBI KOe(]iIieHTIB
PYXOMOCTI JIBOX pEYOBUH?

9. Sk mpoBOAATH 1MEHTH(IKAIII0 PEYOBHH (SAKICHUI aHami3) y IUIOMIMWHHIN
xpomarorpadii?

10. Sxi cmocoOM KUIBKICHOTO aHali3y BUKOPHCTOBYIOTH VY IUIOIIMHHIN
xpomarorpadii?

11. fAxi BIAaCTUBOCTI TOBMHEH MATH TMamip, II0 BHUKOPUCTOBYETHCS B
xpomarorpadii Ha marnepi?

12. ki BmacTHBOCTI NMOBHWHHI MaTH aJACOPOEHTH, IO BUKOPHUCTOBYIOTHCS B
TOHKOIIIapoBiii xpoMarorpadii? Ha3siTh HalmommpeHinii agcopoeHTa B IIbOMY BHUJI1
XpoMaTtorpapiyHOro aHami3zy.

13. KoedilieHTH pyXOMOCTI MaJIOHOBOI, SHTAPHOI, TJIyrapoBOi, aJIMIIIHOBOI Ta
s0JTy9HOI KHUCTIOT JOpiBHIOOTH BianmosigHo 0,23; 0,30; 0,34; 0,40 Ta 0,19. fka mapa
KUCJIOT OyAe pO3AUIITUCA HaWOUIbIl MOBHO? SIKi Tapu KUCIOT HEMOXJIUBO
po3aumtu moBHICTIO? JloBXkMHA mpobiry pyxomoi ¢asu craHoBuTh 10 cwm.
BignoBiae: agumiHoBa Ta si0JlydHa — TIOBHE PO3JJICHHS; MajoOHOBa Ta s0JydHa,
SHTapHA U TIIyTapoBa — PO3ILJICHHS HETTOBHE.

14. Pospaxyiite KoedilieHT CeeKTHBHOCTI o po3mitenHs ioniB Co** ta Ni** na
narnepi, HaCHYEeHOMY 8-OKCHUXIHOJIHOM (Hepyxoma (asza), mpu NPOMHUBAHHI HOTrO
niokcaHoM (pyxoma aza). JIms OKCHXIHOJIHATHUX KOMIUICKCIB YKa3aHUX 10HIB

3Ha4YeHHA Rf mopiBHIOIOTH BignosiaHo 0,94 10,79. Binmosias: 4,16.

3. TIOHOOBMIHHA XPOMATOI'PA®DIA

Brnepmie Ha ioHHMH OOMIH 3BepHYJM yBary BU€HI, SKi CTaBWIM AOCHIAA 3
arpoximii. AHrJiMcbKi BueHi TomricoH, Yed y 1850 p. nwmcanm, mo mnpu
GiTETpYBaHHI PO3YMHY COJII aMOHIIO Kpi3b IPYHT Yy (IIbTpaTi 3'IBIAIOTHCS 10HH

KaJIblli10, @ I0HM aMOHII0 HE BUSIBIISIIOTHCS. Y€l BCTAHOBMB, 110 13 CKJIAJJOBUX IPYHTY
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10HOOOMiHH1 BJIACTMBOCTI Ma€ TJIMHA. BUKOpHCTaHHS NPUPOJAHUX 1 CUHTETUYHUX
IIEOJIITIB Y MPOMUCIIOBOCTI 3anmpoBaauB P.I"aHc, sikuii omyOJiKyBaB CBOIO MPAITO PO
i matepianu y 1905 p. ¥V 1935 p. b.Amamc 1 E.Xonmc omyGuikyBamu mpaio mpo
CHHTE3 OpraHiYHMX 10HITIB Ha OCHOBI mosimepiB OeH3omy 1 dopmanpaeriay. ami
CHUHTE3 10HITIB YyIOCKOHATIOBABCS, iX IMOYAId BHUKOPUCTOBYBATH 3 aHAIITUYHOIO
meroro. Y 1947 p. pamsaceki BueHi E.H.l'amon, T.B. lamon, ®.M.llemskin
MoB'sI3a7Iu XpoMarorpadiuHe po3JAUICHHS 10HIB 3 10HHUM OOMIHOM 1 PO3TJISHYJIU
PO3/UIEHHS] HU3KHM 10HIB Ha KOJIOHIN, 3aloOBHEHIN mepMmyTuToM. BoHU po3poOuiu
HOBHUM METOJ aHaJIi3y CYMIIlll COJIeH, Ha3BaHWM 10HOOOMIHHOIO Xpomartorpadiero. Le
Jaj0 3MOTY TOSICHUTH JOCHiau HiMmenbkoro ByeHoro M.IlIBaGa 3 poszaineHHs
cyMilei 10HIB Ha OKCH/II alTFOMIHIIO SIK MPOLieC 1I0HOOOMIHHOI XpomaTorpadii.

Jlo MeToMiB pO3AUICHHS, SIKI IPYHTYIOTBCA Ha PEaKIlisiX 10HHOTO OOMIHY M1k
TBEP/IOI0 a00 PIAKOI0 HEPYXOMOK (ha3or 1 PpiIKOK PyxoMoro (a3oro, HaleKaTb
KlacuyHa  iOHOOOMiHHa ~ XpoMarorpadiss Ta  BHCOKOC(EKTHBHA  pIIUHHA
xpoMmarorpadist Ha I0HOOOMIHHUX copOeHTaxX — iorHa Xpomartorpadis. [lo i€l rpynu
METOJ[IB MOXXHa TaKOX BIJHECTU IOH-NAPHY, Jdi2AHO00OMIHHY, 0CA008y Ta
a0CcopOYItIHO-KOMNIIEKCOYMBOPIO8AIbHY XpoMaTorpadiro 10HiB.

[lepeBaxkHa OUIBIIICTh HEOPTAHIYHUX 1 3HAYHA YACTHMHA OPTaHIYHUX CIOJYK Y
BOJHUX PO3YMHAX JIUCOLIIOE 3 YTBOPEHHSM MPOCTUX TiAPAaTOBAHUX KATIOHIB,
MPOCTUX 1 CKJIAAHUX aHIOHIB Ta KOMIUIGKCHMX 10HIB. Jlima ix po3miineHHs
BUKOPUCTOBYIOTh COPOEHTH, O CKJIaay SKUX BXOJSTh 10HHU, 34aTHI OOMIHIOBAaTUCH

Ha 1HIIN 10HHM, III0 MICTITHCS B PO3YHHI.

3.1. OcobuBoCTI po3noainy ioHiB Mik dazamu

[To3zHaunumo cumBOJIOM R YacTHHY 10HOOOMIHHOTO COpPOEHTY, sika Ma€ OJUH
neratusauii (R) a6o oaun mosuruBHmit (R*) 3apsn. Lli sapaaum Ha copbeHTi
KOMIIEHCOBaHi IpoTuioHamu, Hanpuknan ionamu H™ (RH), OH" (ROH) a6o inmumu
KaTiOHaMH 4Yd aHIOHaMH. Y TMEpUIOMY BHUMAJAKY MAEMO KaTiOHOOOMIHHHMI cOpOeHT

(KaTIOHIT), Y APYroMy — aHIOHOOOMIHHUI (aHIOHIT).
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OOMiH 10HIB Ha KaTIOHITAaX Ta aHIOHITaX € 0OOPOTHUM IPOIECOM 1 BIIOYBAETHCS

B €KBIBAJIECHTHUX CITIBBIIHOIIECHHAX

RH + Na* <=>RNa + H* (3.1)
2 RH + Ni**<=>R,Ni + 2H" (3.2)
2 ROH + C,0,% <=> R,(C,0,) + 2 OH (3.3)

Puckoro Bropi mno3HaueHo TBepay ¢azy 10HOOOMIHHOTO copOeHTy. VY
3aranbHOMY BUTIIIl 06MiHE M™ Ha N "MoskHa 306pa3uTH PiBHOBaKHUM PiBHAHHAM:
N RyM +mN™<=> mR,N+ nM™ (3.4)
CraH i0HOOOMIHHOI PIBHOBATH 3a/eXKUTh Bijl cOpOLiiiHOoi 3qaTHOCTI ioHiB M™ Ta
N™ i Big iX koHIeHTpalil B po3unHi Ta y (a3i ioHoo6MiHHOrO copbenty. Tomy
piBHOBara (2.4) moxe OyTuh 3MmilleHa BOpaBo a00 BIIBO 3MIHOK AKTUBHOCTI
(xonnenTpanii) ionie M™Ta N™ y posunni a6o y ¢asi copbenty. Ilpu mpomy
KOHIICHTPAIlI}0 10HIB y PO3YMHI BUPAXAIOTh y MOJB/, a y (a3l copOeHTy — y
MMOJIB/T 200 B MOJIB/KT.
3a xiMmi3MoM copOmii MeToau 10HOOOMIHHOI Ta 10HHOT Xpomartorpadii
BIJIPI3HSIIOTBCS BIJl METOJIIB, SIKI IPYHTYIOTbCSI Ha MI>XK(a30BOMY PO3IMOALII MOJIEKYJI.
[Ipote 3arayibHi 3aKOHOMIPHOCTI IPOCYBAHHS 30H 10HIB y (ha3l cOpOEHTY (B KOJIOHIII)
aQHAJIOTIYHI PO3MVIAHYTUM JJiIi MOJIEKYJISIpHOI Xpomartorpadii 1, SK MPaBUIIoO,

OMUCYIOTHCS 3arajJbHUMU TOJIOKEHHSIMU TEOpil XpoMaTorpadiyHOTro aHali3y.

3.2.Knacugikaiis Ta BJacTuBoCTi io0HO0OMiHHUX COPOEHTIB

[OHOOOMIHHMKH MOXKHA PO3TIISIATH SK COpPOCHTH, IO CKJIATAIOThCA 3 JIBOX
gacTUH — "kapkaca" (MaTpwuill), KOTpuid He Oepe ydacTi Oe3MOocepeHbO B PEeaKIlii
10HHOTO OOMIHY, Ta [OHO2eHHUX 2pyn, JO CKJIaay SIKUX BXOJATh 3AaTHI JO OOMiHY
10HM. 3aJeXHO BiJ TMpUpoAN "Kapkaca"' 10HOOOMIHHHMKH TOJUISIOTH HA JIBl TPYIIH:
HEOpraHiyHli 10HOOOMIHHI COpPOEHTH (NIPUPOJHI MiIHEpaIbHI 10HOOOMIHHUKH,
CUHTETUYHI HEOPTaHiYH1 10HITH, OKUCHEHE BYT1JUIA TOIIO) Ta OpraHiyHi 10HOOOMIHHI
copOeHTH (10HOOOMIHHI CMOJIH, IIEITFOJI03010HTTH, PiAKI BUCOKOMOJEKYIISIPHI 10HITH

TOIIO). 3aJIe’KHO BiJl MPUPOJU 10HOTCHHUX T'PYI 10HOOOMIHHI COPOCHTH MOAUISIIOTH
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HAa  KaTIOHITH, aHioOHITH, OimosisapHi  (amdoTepHi) 10HOOOMIHHUKH  Ta
KOMILIEKCOYTBOPIOBAJIbHI 10HITH.

Heopzaniuni ionooominni copoenmu. 3a OymoBorw "kapkaca" Heopra”ivHi
10HOOOMIHHUKHM  TOAUIAIOTh Ha JBa THUMNH: 3  KPHUCTAIYHOK  OyJA0BOIO
(amoMOCHITIKATH, COJII TETEPOMOIIKUCIOT Ta 1H.) Ta aMOpQHI CHOIYKH (T1APOKCUIU
OaratoBaJeHTHUX METaliB, iX coxi Tomio). BOHW BiApI3HSIOTBCS MK COOOI0 3a
CTIMKICTIO JIO i KMCJIOT, JIYT1B 1 KOMILIEKCOYTBOPIOBAJIbLHUX OPTaHIYHUX PEarcHTIB,
a TaKoX 3a JCSIKUMHU (PI3UYHUMH BIIACTUBOCTSIMH. Y KaTIOHOOOMIHHUX cOpOeHTax
PYXOMHMMH 10HaMH Hal4acTilie € Na*, Ca**, Mg2+, NH," ta H*, a B anioHO0OMiHHUX
— 1oau OH'". [103UTHBHUMH BJIACTUBOCTSIMU HEOPTaHIYHMUX 10HITIB € IX CTIAKICTH 0
BHCOKHX TEMIIEPATYP 1 10 Jii NOTY>KHOTO Pa/ilOaKTUBHOIO BUNPOMiHIOBaHH:. [IpoTe
ix 0OMiHHa €MHICTh JIOCUTh MaJa 1 sk mpaBuio He nepesutrye 0,3-0,5 MMOIB/T.

Sk 10HOOOMIHHI COpOEHTH MO>XHa BUKOPHCTOBYBATH MAaTeplaiu, PO3IVISIHYTI
JUTSL MOJIEKYJISIpHOI XpomaTorpadii, OCKUIBKK OJUH 1 TOM camuil TBepAuil COpOEHT
4acTO BUSIBIIAE SIK aJCOPOIIiiiHI, Tak 1 10HOOOMIHHI BiacTuBOCTI. Hikue HaBenaeHO
KOPOTKI XapaKTepUCTUKU-COPOEHTIB, 1110 BUSABIISIOTH 10HOOOMIHHI BIACTUBOCTI.

Cepen npupoornux MiHEpaJIbHUX 10HITIB HAWYaCTIIIE BUKOPUCTOBYIOTh LIEOTITH:
AHAJIBIAT Na[AISiZOS]-HZO, dozatur  CaMay,[Al,SisO14]-6H,0,  cTHIBOIT
1/2CaNa[AlSiz0g]-3H,0 Tta Hatpomit NaAl,SizOgH,O; rimHUCTI  MiHepaiu:
MOHTMOPUJIOHIT 1 KAOJIIHIT; CHJIIKATH — CEPIIEHTUHIT, TPEMOJIT, TOIIO.

Cepen cummemuyHux HEOPraHIYHUX 10HOOOMIHHMX COpPOEHTIB Hailmmupiie
3aCTOCOBYIOTh CHJIIKAresi, MTYYHUI aJIFOMOCHITIKAT TIEPMYTHUT, OKCHJ] AJIFOMIHIIO, a
TaKOX HUPKOHIIpochaT, MaJOpO3YMHHI COJi TEeTePOMONIKUCIOT, (ocharu i
am(pOoTepH1 TIIPOKCUAN OaraTOBAJICHTHUX METaliB (CTaHYMY, LIMPKOHIIO, TUTAHY,
H100110, BOJIb(pamy) Ta ix cymimii. [{eski 3 HUX € TIOCUTh CEICKTUBHUMH, HATIPUKIIA]]
nupkoHuipocdar noope copdye 10HM JTYKHUX E€JIEMEHTIB, 30KpeMa paJliOHYKII1IN
11e3110. 3HAaYHy CEJEKTHUBHICTh JI0 OKPEMHX KaTIOHIB BHSIBJISIIOTH MaJOpO3YMHHI

dbeporriaHiin.
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Cunixazenn (S10p'NH,O) Mae KUCIOTHI BIACTHBOCTI Ta 3JaTHUN 10 OOMiHY
KaTIOHIB BHAC/II0OK 3aMIiIIEHHS 10HIB T1IPOTE€HY TIAPOKCHUIBLHUX Tpyr. Hemomikom
CUJIIKAaremio SIK 10HITY € Horo pyWHyBaHHS B pa3l BHKOPUCTaHHS BUCOKOIOHHHX
pyxomux (a3 abo pyxomux (a3 i3 BUCOKMM 1 HU3BKMM 3HaueHHsAMU pH. A 1e
YMOBH, THIIOBI JJi1 10HOOOMiHHOT XxpoMaTorpadii. B ipomy Bunaaxky 3acToCOBYIOThH
MaTepialiy Ha MOJIMEPHiN OCHOBI.

€MHICTh HEMOJM(PIKOBAHOTO CHJIIKAreiI0 HEBUCOKA, KuibkicTh OH-rpyn
3aJIeKUTh B CTYNEHS JAETIAPOKCHIIIOBAHHS TIOBEPXHI 1 MOXE TOMITHO
3MiHIOBaTHCS. TOMy  JIOIIIBHINIE BUKOPUCTOBYBATH  MOJUGDIKOBAHUN IS
10HOOOMIHHOT XpomaTorpadii cuTikaressb.

Opeaniyni i0HO0OMIHHI copbenmu. JI0 1BOTO Kjacy COpPOEHTIB HaJeXaTb
CHUHTETUYHI BHUCOKOMOJICKYJISIPHI OpraHiyHl CIOJYKM — 10HOOOMIHHI CMOJIH, /O
CKJIaJly SIKUX BXOJATHh 10HOOOMiHHI (I0HOT€HH1) IPYIH, a TAKOX IIETI0I03010HITH —
OPOJAYKTH XIMIYHO MOJU(PIKOBAHUX IEIIOJO3HUX TIOPOIIKIB Ta BOJOKHUCTUX
LEJTI0JIO3.

lonoobominui cmonu (iomimu) CKIAAAIOThCS 3 BYIVIEBOAHEBOro '"Kapkaca'
(MaTpulli) Ta I0HOTEHHUX TPYI, XIMIYHO 3B'sA3aHUX 3 MaTpulieto. CTpyKTypa MaTpHIIli
3HAYHO BIUTMBA€E HA (P13MYHI BIACTUBOCTI 10HITIB, 30KpE€Ma Ha iX 3AaTHICTh HA0yXaTH
B PI3HUX PO3YMHHUKAX Ta HA KIHETUKY 10HHOro oOMiHy. IlepeBarammu opraHiuHux
IOHITIB € CTIMKICTh A0 Jii BHCOKOIOHHMX, CHJIBHOKHCJIMX 1 CHJILHOOCHOBHMX
pyxomux ¢a3; Oiaplia OOMIHHA €MHICTb, HIXK HEOPTaHIYHUX 1OHITIB; OlIbIIA
MIBUKICTh OOMIHY; BEJIMKa MEXaHI4Ha CTiiKicTh. HemomikoMm ix € Te, 1o mojiMepHa
CTPYKTYypa 3/1aTHa MO-pi3HOMY HabyxaTu a00 ycaJyKyBaTUCh IIPH BOMpaHHI pyXoMOi
¢da3u uu npu ii BTpaTi.

s CHUHTE3Y BUCOKOMOJIEKYJISIPHOTO HEPO3YMHHOIO "kapkaca"
BUKOPHUCTOBYIOTh PeaKlilii MmoiikoHaecallii abo mojiMepusallii OpraHiyHuX CIOJIYK.

JliniiiHi momiMepu "3MIMBAIOTH" 3a JIOMOMOTOIO TEBHOTO PEAarceHTy, HAMPHUKIIA]
AUBIHIIOEH30/Ty Y BUNAAKY JIIHIHHUX MaKpPOMOJIEKYJ MOJIICTUPOILY, 1 TAKUM YHHOM

OTPUMYIOTh MATPHUIIIO 13 CITUYACTOIO CTPYKTYPOIO. 3MIHIOIOYHU KUIBKICTH "3IIMBHOTO"
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peareHTy, MOKHa OTPHUMATH MAaTpPHIll 3 Pi3HOIO JKOPCTKICTIO iX CTPyKTypu. Yum
MEHIII '"KOPCTKOIO" € Marpulls, TUM Oiabliie HaOyxa€ 10HIT TPH KOHTAKTI 3
PO3YMHHUKOM, MOJIEKYJIH SKOTO MPOHUKAIOTh YCEPEAMHY I1OHITY ¥ 3a0e3MedyroTh
MO>KJIMBICTh 10HHOTO OOMIHY B yChOMY MOro 00'emi. 31 3MEHIIEHHSM >KOPCTKOCTI
MaTpHIIi 10HITY TPUCKOPIOETHCS KIHETHKA 10HHOTO OOMiHY.

Buacnigok yoro BinOyBaeTbest HaOyxanHs? lonorenni rpynu rigpodinsHi. Komu
CMOJIa BCTyNa€ B KOHTAKT 3 BOJIOIO, I1i TPYIIM HAMAraroThCsl pO3UMHUTHCSA. OCKIIBKH
10HOT€HHI TPYIX MIIHO 3B'A3aHi 3 MOJTIMEPOM, BOHH TaKOK HaMararoThCsl IEPEBECTU
B po3unH momimep. [[poro He craeTbcss TOMy, WIO TMOMEPEUHI 3B'SI3KH  MiXK
BYTJIEBOJTHEBUMH JIAHIJIOTAMH YTPUMYIOTh JIAHLIOTH pa3oM. TakuM YHHOM CMoOJja
Halyxae, ajie He PO3YUHSIETHCS Y BOJII.

loHOreHHI rpymnu, 37aTHI 10 OOMIHY 10HIB, YBOJASTH y CTPYKTYpPY HOJIMEPY
micas Moro OTpuMaHHd abo pa3oM 13 MEPBUHHUM MOHOMEPOM; OCTaHHIM CIOCiO
JOILUIbHININM, OCKUIBKM BiH 3a0e3ledye MaKCUMajIbHO PIBHOMIPHHM PO3MOJILIT
10HOTEHHUX TPYII B YC1 MaTPUIll COPOCHTY.

Kamionimu — 1ue 1oHITH, 1O OOMIHIOIOTH KaTioHU. Jlo iXHBOro ckiamy
Haf4JacTile BXOJATh 10HOTCHHI TPYyNH, 34aTHI OO0 OOMIHY KaTioHIB: Cyiabho- (-
SO3H), kapOokcu- (-COOH), oxcudeninpHa (-C¢H4OH), murimpodocditna (-
POzH,), cymedrigpuisHa (-SH). YacTuHy 10HOT€HHOI Tpymd, IO 3B'si3aHa 3
MAaTpPHIICIO, HA3UBAIOTH ikcosanum ionom (-SO5, -COO’, -PO3” Tompo). Pyxomuii
ioH, KMl MO’ke OOMIHIOBATHCh Ha iHIIM, HaszuBawTh npomuionom (H'). O6minHa
€MHICTh KaTiOHITIB, HAIIPUKJIAJ 32 10HAMH Na’, 3anexuth Bim pH cepenoBuma. s
CHJIbHOKHCJIOTHUX KaTIOHITIB, 10 CKJIaAy SKMX BXOJAATH (PIKCOBaHI aHIOHM CHJIbHOI
cyibhaTHOI KUCIIOTH, PIBHOBa)KHA OOMIHHA €MHICTh Maike He 3ajexuTh Bijg pH
pPO3UMHY, TOAl SIK JUIsl CIIAa0OKUCIOTHUX L 3aJIEKHICTh € 3HAYHOIO 1 3yMOBIICHA
CWJIOK BIAMOBIAHOI KHCIOTH. Y CHIBHOKHCIOMY CEPEIOBHINI MPUTHIIYETHCS
aucouianis ciabOKUCIOTHUX TPYM, 3MEHIIYEThCS KUTBKICTh MPOTHIOHIB, SIK1 3/1aTHI

0OMIHIOBaTHCh, TOOTO 3MEHILYE€ThCS OOMIHHA EMHICTb.
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Anionimu — 1ie 10HITH, Kl OOMIHIOIOTH aHiOHHW. /[0 iX CKiagy BXOASATH Taki
10HOT€HHI TPYIH SIK MEepBUHHI, BTopuHHI Ta TpetuHHi aminorpymnu (-NH,, =NH Ta
=N-), a TakoxX TIpymna 4YeTBEPTUHHOI aMoHiiiHoi ocHoBu =N'=. Ha amioniTax
IPOTHIOHAMHU € PYXOMI TIIPOKCUJIbHI a00 1HIN aHIOHHW, a (DIKCOBAaHMMHU 10HAMH —
rpynu —NH3;", =NH," Ta = N* =,

bBinonsapui (amgpomepni) ionimu — 11¢ 10HITH, IKI OOMIHIOIOTh SIK KaTiOHH, TaK 1
aH10HU. OCOOMBICTIO ITUX COPOEHTIB € Te, IO J0 iX CKJIaay BXOAATH SIK KHUCIOTHI,
TaKk 1 OCHOBHI 10HOTeHHI Tpynu. [IpencTaBHUKOM TakuX I1OHITIB € MPOIYKT
MOJIIKOHJICH CAllll JieTuiIeHaMiny, heHomy ta gopmanpaeriny. CTpyKkTypy copOeHTY

B XJIOPOBOJIHEBIM (PopM1 MOKHA 300pa3UTH TaK:
OH

CHy—

H,

Komnnexcoymeoprosanvhi ionimu — CHONYKH, 10 CKJIAAy SKH BXOISTH IEBHI
yIpyMHOBaHHS aTOMIB, 37aTHI yTBOPIOBATH KOOPAMHAIIIIHI 3B'I3KM 3 10HAMU METaJIiB.
KomrmiekcoyTBOpIOBaJIbHI 10HITH € CEIEKTUBHUMU BIJHOCHO 10HIB MIEBHUX METaJIiB
abo rpyn metaniB. Hanpukiaa, THMMOBUMU KOMIUJIEKCOYTBOPIOBAIBHUMHU 10HITAMU €
CUHTETHUYHI OpraHiuyHi COpPOEHTH, A0 CKJIaay SIKAX BXOASATh KapOOKCHIIbHI I
aMIHOTPYNH TaK MPOCTOPOBO PO3MILIEHI, 00 mpu copOIlli 10HIB METaIiB MOIJIH

YTBOPIOBATUCH XEJIATU 31 CTINKUMHU qOTHpH-, 'ATH- 200 MECTUUJICHHUMU [TUKIIAMHU:

—CH,
CHz_N""--:- Mg a—

/0 \0\9‘©_

Jlo cknaxy KOMIUIEKCOYTBOPIOBAJIBHUX 10HITIB MOXYTh OYTH BKIJIIOYEHI
CTPYKTYPHI JIJAHKUA MOJIEKYJI crielMpIvYHUX (CEIEKTUBHUX) aHATITUYHUX PEarcHTIB.
Y 3B'S3Ky 3 BENHMKOI KUIBKICTIO OpraHIYHUX aHAJNITUYHUX PEareHTIB,

crenudIuHUX 11010 10HIB MEBHUX METaNiB a00 Tpyn MeTaliB, BAUKOPUCTAHHS 10HITIB
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UbOT0 THUNY HAA3BUYAHHO TMEpPCIEeKTUBHE JUIsl CEJIEKTUBHOI  copOmii Ta

KOHIICHTPYBaHHS MIKPOJIOMIIIIOK 10HIB METAJIB.

3.3. [linroroBK2a i0HOOOMIHHHMX CMOJI

EdexTuBHICT 10HHOTO OOMIHY 3aJICKUTH BiJ] CTPYKTYPH MAaKpOMOJIEKYJ 10HITY.
SIK11o 3epHa 10HITY Majo Ha0yxaroTh, TO CTYMiHb MPOHUKHEHHS 3€PEH 3aJCKUThH B
OCHOBHOMY B TUIOII MOBEPXHI 1 po3Mipy Mop 3epHa. SKIo 3epHa 10HITY CHIBHO
HaOyXaroTh, TO JOCTYI 10HIB 10 (DYHKIIOHAJIBHUX TPYI MOJETUIYETHCS, COpOIiitHa
€MHICTb 301JIBIITYETHCS, MIBUAKICTh BCTAHOBJICHHS 10HHOT PIBHOBarv Mik 3epHamu 1
po3unHOM 3poctae. HaOyxanHs 3epeH 3aiexuTh Bij pH po3unHy, XiMI4HOI PUPOIU
copOOBaHOTO 10HA 1 TEMIIEPATYPH.

st cynbOKaTIOHITIB CTYIIHb HaOyXaHHS 3€peH Yy BoJAl abo COJIbOBOMY
pPO34YMHI MaJloi KOHIIEHTpalli 3a3BMuYail OUIbIIMM, HIK 1X HAaOyXaHHA y PO3YMHAX
KHUCIIOT, SIKI BUKOPUCTOBYIOTHCS [HJIsi pereHepailii KarioHiTiB. Tomy 3amilieHHsS
copOOBaHUX 10HIB HA 10HM TIAPOKCOHIIO MPOXOJIUTH MPU MEHIIINA MPOHUKIUBOCTI
10HIB, HDK copOuis KarioHiB. lle ycknanHioe TOBHE BHIYYEHHS COpOOBaHUX
KaTioHiB. 30UIbIlIeHe HAaOyXaHHsS 3€peH 1OHITY TMOTIpHIye iX CTIWKICTh. SIKIIO
HaOyXaHHS 3epeH Yy Mpolieci poOOTH KOJOHKH PI3KO 3MIHIOETHCS, TO 3€pHA 10HITIB
IIOCTYIOBO PYHHYIOTHCS.

3epHaM 10HITIB, siKi 10Ope HaOyXaroTh, HaalTh chepuunoi Gpopmu. ChepuyHi
3epHa UIUIbHIIIE 3alIOBHIOIOTH KOJIOHKY 1 3a0€3Me4yI0Th 100py (LIbTpAaLIit0 PIAUHH.

Iliocomoska ionimie 0o pobomu. 3anoenenns xononok. llomepemus oOpoOka
10HITIB TIEpe]l BUKOPUCTAHHSM B aHAJIi31 MOJISTAaE y BUJAJICHHI CTOPOHHIX KaTiOHIB 1
HU3BKOMOJIEKYJISIpHUX (Dpakiiiii, Kl BUAAIAIOTH TPUBAJIMM IMPOMHUBAHHSIM BOJOIO 1
pO34YMHAMH KUCIOT 1 J1yTiB. [lichs ounieHHs 3epHa MiArOTOBIIOIOTH /10 TPAIIi.

[oHITH CHMHTE3YIOTh B amapaTypi, HEIOCTaTHbO 3aXMINEHIN BiJl KOpO3iiHOI il
peaKIifHOro CepeoBHIla, TOMY B IPaHyJIM 10HITIB MOTPAIUISIIOTh 10HM METaliB, B
ocHOoBHOMY (pepymy. KpiM TOro, CMOJIM MOXKYTh MICTUTHU JESIKY KUIbKICTh BUX1THUX

MOHOMEPIB Ta 1HIIUX OpPTraHiYHUX 3a0pyaHIoBadiB. CrIoYaTKy KaTiOHIT BUTPUMYIOTh
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ynpoaoBx 30-40 xB nmias HaOyxaHHs B HacuueHoMy posunHi NaCl, mpomuBaroTh
JUCTUIIHLOBAHOIO BOJIOIO 10 HEMUTPAJIbHOT peakilii 3a METWJIOBUM opaHkeBuM. [loTim
kaTioHIT Macoio 200-300 r BHOCATH y BEIHMKY TUIMIIBHY JIHKY, 3JIMBAIOTh 5%-BUM
pozurnnoM NaOH, 360BTyt0Th 1 3anummaroTh Ha 3-4 rox. [ani piauHy BUAAISIOTH 3
Jiikn ¥ g0 ioHiTy pojaroth cBiKy mopiito NaOH. Taky o0pobOky cmomnm
MOBTOPIOIOTH 110 3HeOapBieHHs po3uuHy Jyry. Kartiowit 8-10 pa3iB mpoMuBaroTh
BOJ1010, a OTIM 15%-BuM po3unnom HCI 10 moBHOro BHaaneHHs i0HIB Fed* (mpoba
3 TiomiaHaToM Kaiito). [licist MbOro KaTioHIT BiAMHBAIOTH JUCTHUIHOBAHOKO BOJOIO
BiJl coisiHOI Kucimotu (mpoba 3 HiTpaToMm cpibia), BiAGUIBTPOBYIOTH Ha JIHIN
broxHepa 1 BUCYIIYIOTh /10 MOBITPSHO-CYXOTO CTaHy. Tak OTPUMYIOTh KaTIOHITH B
H"-popmi.

Anionimu micnas HaOyxaHHa y HacuueHomy posuuHi NaCl o6polGmstors y
aumneHIA i 2%-Bum  po3unmHoM HCI 10 moBHOTO BHIaNCHHS 10HIB Fe3+,
MPOMUBAIOTH JAUCTHIILOBAHOIO BOJIOIO Ta 0OpOoOJsitoTh 5%-BUM PO3YMHOM JIYTY IO
3HEOApBIICHHS PO3YMHY 1 HEWUTpaJbHOI peakilii Ha XJopua-ioHu. baraTopaszoBa
00poOka Jyiyrom 3abe3reuye TOBHE BUJIAJICHHS MOHOMEPIB, SIKI 3aJIMIIWAIUCA Y
CHHTE30BAaHOMY 10HOOOMIHHHKY. CaOKOOCHOBHI aHIOHITH OOpOOJstoTh 5%-BUM
po3uMHOM KapOoHaTy HaTpito. BigMuBamoTh 10HITHM BiI Jyry (kapOoHary)
JUCTUIIHOBAHOIO BOJIOIO O HEUTpaNbHOI peakiii 3a peHopTaneiHoM 1 BUCYIIYIOTh
JI0 TIOBITPSIHO-CYXOTO cTaHy. B pesynbTaTi orpuMytoTs anioHiT B OH -dopmi.

binonspui (amdotepri) ioHiTH 00poONISIIOTH TOCHimoBHO poszunHamu NaCl,
NaOH, NH; -H,O ta HCI, otpumyroun ix B H'-¢popmi 3a kucnotaumu i B Cl-popmi
— 32 OCHOBHUMH 10HOTEHHUMH TpyIaMHu.

Komnnexcoymeoprosanvui 10HITH, $IKI B Ja0OpAaTOPHUX YMOBax 3a3BUYA
CUHTE3YIOTh Y BOJHEBIN a00 HATpi€eBii PopMi, € TOCTATHRO YACTUMH 1 K TIPABUIIO
HE TOTPEOYIOTh MOMEPEIHBOT MiATOTOBKH.

[lepeBoauTl 3epHa 10HITY B Oyab-sKy GopMy MOKHa Oe3MocepeHhO B

KoJIoHLI. Takuii mpolec Ha3UBalOTh TaKOX peceHepayiclo 10HITY, OCKUIbKU HOro
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Tpeba MOBTOPIOBATH MEpe] KOKHUM HOBUM BUKOPHUCTAHHSM OJAHIET M Ti€i K camoi
nopuii ioniTy. Ii mpoBoaATk 3i mWBHAKiCTIO 1-3 MI/XB.

XpomarorpadiyHa KOJIOHKA I KIACUIHOI 10HOOOMIHHOI XpoMaTorpadii sSBisie
c00010 CKISHY TPYOKY THITy OropeTkH 3aBAoBK KK 30 CM 1 BHYTPIIIHIM J1ameTpoM 1
cM. Y HWKHIA 4YacTuH1 TpyOku Ha Biactani 0,5 cM BiJ 3BYXEHHS PO3MIIICHO
MOPUCTHN CKIISTHUHN (PinbTp ab0 TaMIioH 31 CKIsiHOI abo 6aBoBHSHOI BaTth. KOJIOHKY
3aIIOBHIOIOTH 10HITOM HE OUIbIN, HDK Ha 2/3 11 BHCOTH. 3allOBHIOBATH KOJIOHKU
PEKOMEHIye€TbCA KaTIOHITOM y BoJoromy cTadi. Crmo4yarky HOro BUTPUMYIOTH Y
CKJISTHII 3 BOZOIO i1 HaOyXaHHS 3€peH 1 MOTIM MOCTYIIOBO NEPEHOCHTh Y KOJIOHKY.
Tpeba crexuTH, 1m00 B 10HIT HE MOTPAIIISIIN OyIHOAIIKH MOBITPS, OCKUIBKH MU
IbOMY YTBOPIOIOTBCS KaHajid, L0 3HWXKYE €(QEeKTUBHICTb KOJOHKHU. I[lig wyac
3alIOBHEHHSI KOJIOHKM PiMHA HE MOBUHHA BUTIKATH 3 HEi, TOJ1 3€pHA OCIIal0Th 3a
3aKOHaAMU CEAMMEHTAIlli 1 Ha OJHOMY PiBHI PO3MINIYIOThCS 3€pHAa OJAHOTO W TOTO
camoro posmipy. HeBmopsiikoBane po3MIllieHHsI 3€pEeH PI3HOrO JllaMeTpa CIpHUYu-
HIOE JI0JAaTKOBE PO3MHMBAHHS 30H JOCIIUKYBAHUX 10HIB MMiJ 4ac pO3AUIEHHA. [OHIT
3aBXKIU Ma€e OyTH BKpUTUU piauHOI0. [Ipy 3amoBHEHHI KOJIOHKM CYXHUM 10HITOM
JOCATTH PIBHOMIPHOTO 3allOBHEHHS HE BraeThcs. OIHAK OMHMCAHUN BHINE CIIOCIO
HETIPUJATHUM JIJI1 TOHKOIIOAPIOHEHUX 10HITIB 200 10HITIB, K1 CHUIBHO HA0yXaroTh.

Daxmopu, wo 6NIUBAIOMb HA CENeKMUBHICMb COpOyii i0oHI8 IoHIMAMU.
CenexkTUBHICTh COpOIlii 10HIB 3yMOBJIE€HAa iX BJIACTUBOCTSMU Ta BJIACTUBOCTSIMHU
10HOOOMIHHOTO COpPOEHTY, L0 3ajieXkaTh Bl Oararbox (PakTopiB, CYKyNHUMN BIUIMB
SKUX 4aCTO HEMOJXKIIMBO TMepeA0aunTH, X04a KOXKEH 3 HUX MOKE BIUIMBATH B OJTHOMY
NIEBHOMY HANpsSIMKy — MJICHIIOBaTH abo ociaditoBatu copOiriro ioHIB. Ha mincrasi
Teopii 10HOOOMIHHOT COpOITli MOYKHA OKPECIUTH OCHOBHI (DaKTOPH, IO BIUIMBAIOTH
Ha COpOIIit0 10HIB 10HITAMU PI3HOI TPUPOIH:

® ¢CJEKTPOCTaTHUYHA B3a€EMOJIS COJBBATOBAaHUX (TAPATOBAHMX) I1OHIB 13

TIAPOTeHHUMU TPyTaMH 10HITiB;
e cHepris coiibBaralii (rigparaiii) i0HIB y pO3urHI Ta y (a3i 10HITY;
e BIUIMB cojbBararlii (TiAgparaiiii) 10HIB Ha CTPYKTYpy PO3YMHHUKA (BOAM) Y

30BHIITHBOMY PO34HHI Ta y (a3l 10HITY;
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® YTBOPEHHS IOHOPHO-AKIIETITOPHOTO 3B'SI3Ky MK 10HaMH, 5IKi COpOYIOThCS, Ta

10HOTCeHHUMU a00 1HIITMMHU IPYIIaMH 10HITY;

® 3JATHICTH /10 HAOyXaHHS 1 pO3MipH MOP 1I0HOOOMIHHOTO COPOCHTY.

Teopiss ioHOOOMIHHOT Xpomartorpadii ckiIagHiIIa, HDK MOJEKYJISPHOI, IO
3YMOBJICHO @ OCHOBHOMY MIKIOHHOIO B3a€MOJI€I0 SK y PO34YMHI, Tak 1 y ¢a3i
copOenty. Bona ckmamaerbcsi 31 cTaTWku (piBHOBaru), KIHETUKH ¥ JUHAMIKH
10HOOOMIHHUX TIporieciB. OHAK, HE3BAKAIOUM Ha CKIIATHIMUN XiMi3M 10HOOOMIHHO1
copO1ii TOPIBHSHO 3 MOJICKYJSAPHOI, KIJIBKICHI XapaKTePUCTHKU COPOIlii 10HIB,
BKJIMBI JJI1 BUPINICHHS aHATMITHYHUAX 3aJ1ad, MOKHA OMKCATH 3a TEBHUX yMOB

TaKMMU CAMUMU PIBHSHHSIMH, K 1 B pa3i copOIii MOJIEKYIL.

3.4. 3acTocyBaHHs i0HOOOMiHHOI XpoMaTorpadii

[oHooOMiHHO-XpoMaTorpadiuHuii METOJ BHUKOPHUCTOBYIOTH [IJIsi BUPIIICHHS
PI3HOMAHITHUX aHAJTITUYHUX 3aBJaHb — PO3AUICHHS Ta KUIbKICHOTO BHU3HAYEHHS
HEOPTaHIYHUX 1 OPTaHIYHUX KOMITOHEHTIB, OTPUMAHHS aHATITHYHUX KOHIIEHTPATIB,
BU3HAYCHHS KOHIICHTPAIII] 10HIB Y BOJHUX PO3YMHAX TOIIO.

[oniTn, MomM@iKOBaHI OpPraHIYHUMHU AHAIITUYHUMU pPEareHTaMu, BUKOPHUC-
TOBYIOTh ISl BI3yaJbHOTO TECTYBaHHS 10HIB METaJliB y BUIISAL 3a0apBJICHUX
CIIONYK, SIKI yTBOPIOIOTHCA y (a3t copOeHTy. KibkiCHE BU3HAUYEHHSI MOXKJIUBE
Oe3nocepelHbO0 B COPOCHTI METOAOM CIEKTPOCKOIIi Judy3HOro BigOWBaHHS abo
OyIb-SIKUM METOAOM Yy jecopOaTi, OTpUMAaHOMY OOpPOOKOIO 10HITY BiJIIIOBITHUM
eJIIOEHTOM. SIKIIO 10HIT BUKOPHUCTOBYIOTh y BHUIJISIAI TOHKOI IUIIBKH, TO COpOOBaH1
10HM MO’XHa BHU3HAYATH CHEKTPOPOTOMETPUYHHM a00 (POTOMETPUYHUM METOAOM,
BUMIPIOIOYH ONTUYHY TYCTHHY IUTIBKH.

MeronoM 10HOOOMIHHOT XpoMartorpadii MOKHA PO3AUIATH OpPraHIYHI KUCIOTH
Ta OCHOBH, a TaKOXX PEUYOBHMHU HEIOHHOTO XapakTepy OTPUMAHHSM TMPOAYKTIB
KOHJIeHcaIlli a0o KoopJuHalii iX 13 mpocTumu ioHamu. [lopiBHIOOUM MpoIec
10HHOTO OOMIHY OpraHIYHUX CHOJYK 1 HEOPraHiYHUX 10HIB, TpeOa mam'sTaTH, IO

IpU PO3JUICHHI OPraHIYHUX 10HIB BAXKKO IMepen0auuTH CENeKTHUBHICTH copOLii, a
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OTXK€, 1 MOPSAOK eooBaHHA. UM Olsbllla MOJIEKYJISipHA Maca OpraHIyHOI KUCIOTH
a00 OCHOBM, TUM CHUJIBHIIIE BOHA YTPUMYETbCS 10HOOOMIHHOIO cMmojoro. OjHak,
AKIIO PO3Mip 10HIB OUIBIIMIA 3a PO3MIpU MOP, TO CMOJIM TMPOSIBIAIOTH "CUTOBUI"
edeKT, 1 copOIlis BEIMKUX 10HIB 3MEHITyeThcs. [Ipu po3aiieHH] OpraHIdYHUX 10HIB
94acTO 3aCTOCOBYIOTh HEBO/IHI PO3YMHHUKH. Pi3HUIIA CHIM KUCIOT a00 OCHOB 3HAYHO
BILJIMBAE Ha CEJIEKTUBHICTH cOpOILIli, ToMy peryntoroun pH exroeHTy, MoKHa TOCITTH
MOTPIOHOTO PO3AIICHHS.

[onHuit 0OMIH BUKOPHCTOBYIOTH ISl aHANi3y HEJIETKUX OPraHIYHHX CIIONYK.
JleTki opraHiyHi CIOIYKU 3pYUHIIIE PO3IUISITH METOJIOM Ia30BOi XxpoMartorpadii.

[oHOOOMIHHOIO MEMOpPaHOI0 HA3WBAIOTh IUIIBKY, OTPUMaHy 3 10HOOOMIHHOI
cmonu. Kpi3b KaTiOHITHI MeMOpaHU MOXXYTh NMPOHUKATH TUIbKH KaTIOHHU, a Kpi3b
aHIOHITHI — TIIbKU aHIOHU. [{f0 BIacCTUBICTH 10HOOOMIHHUX MeMOpaH BHUKOPHCTO-
BYIOTh JUJIS PO3JIUICHHS KaTiOHIB 1 aHIOHIB, a TAaKOX JJIS 1X BIJOKPEMJICHHS Bij
HEEJIEKTPOJIITIB METOJIOM €JICKTPOI1alTi3y.

[oniTHi  MeMmOpaHu  BUKOPUCTOBYIOTH ~ TakOX  JUIsi  BUTOTOBJICHHS
10HOCENIEKTUBHUX €JIEKTPOIIB. MeMOpaHHUH €NeKTpo] — Le TpyOKa, OJUH KIHEIb
SKOi 3alasHUil 10HITHOIO TUTIBKOI. TpyOKy 3aloBHIOIOTH PO3YMHOM EJIEKTPOJIITY,
10HaMU sIKOTO "3apsipkeHa" 10HITHa MemOpana. [Ipu 3aHypeHHI Takoro eJIEKTpoia B
PO3YMH, IO MICTUTh TaKi caMi 10HU, HA 10HITHINA TJIIBI[I BUHUKAE KOHIEHTPAIlIMHUI
MOTEHITIAJI, BEJIMYMHA SKOTO 3aJICKHUTh Bl PI3HMII KOHIICHTpAIlil 10HIB IO 00HBa
OOKM MEMOpPAHHO1 TUTIBKH.

Kpim anamiTH4HOi Ximii, 10HOOOMIHHI COPOEHTH BHKOPHUCTOBYIOTH TaKOX B
IHIIMX Tay3sX, 30KpeMa JiJIsl CHHTE3Y HOBHUX XIMIUYHHX CIIOJNYK, BUIYYEHHS LIIHHUX
KOMIIOHEHTIB 13 BIJXOJIIB TMPOMHUCIOBUX BUPOOHUIITB, BHUBYEHHS IIPOIIECIB

KOMIIJICKCOYTBOPCHHA B pO34YMHAX TOILIO.

3.5. Ionna xpomatorpadis

Knacuuna 1oH0o0OMiHHA XpoMartorpadis — 11e MEeTO PO3/ITICHHS Ta aHaJi3y 10H-

HUX CIIOJYK, B IKOMY BUKOPHCTOBYIOTH COPOEHTH BHCOKOI €MHOCTI (2-5 MMOJIB/T).
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Jlns enroroBaHHS JTOCTIPKYBAaHUX PEUYOBHH 3 TaKOro COPOEHTY HEOOXiTHI BEJHKi
00'eMH €JIIOeHTY BUCOKOI KOHIEHTpaIlii. ¥ KilacuuHid 10H00OMiHHIN XpomaTtorpadii,
AK 1 B KJJACUYHINA PIAMHHIA MOJEKYIApHiN XpoMaTorpadii 3aCTOCOBYIOTh KOJOHKH 3
BEJIMKUM BHYTpIHIM JiameTpoM 10-20 Mm, noBxunHor 10-50 cMm, 3 BeIuKUM
aiameTtpom 3epHa copOenty 100-200 mxM. EmoeHT Kpi3b KOJIOHKY PYXa€ThbCs MpPH
atMocepHOMY THCKY. SIK y pa3i MOJEKyJIsIpHOI Xpomarorpadii, Tak 1 mpH
pO3AiUICHHI  10HIB  OUIBII  pe3yJAbTAaTUBHUM €  PO3AUICHHS  CIIOCOOOM
BUCOKOE(EKTUBHOI XpomaTorpadii 13 3aCTOCYBaHHSM CIICIIaIbHUX XpoMaTorpadis,
Kl MOXYTh TpAILIOBAaTH MPHU PI3ZHUX IIBUJIKOCTIX TOTOKY pyXxomoi ¢as3u i
BUCOKMM THUCKOM. PO3BUTOK BHCOKOE()EKTUBHOI 10HHOOOMIHHOI Xpomarorpadii
posnoyaBcs y 1975 p,, konmu Oyno po3poOJICHO YHIBEPCATbHUM ACTEKTOP IS
peecTpyBaHHsI 10HHUX cnoiyk, 1 koinu [.Cmomn, T.Crieenc 1 B.barman
3aMpoONOHYBaJIM JIBOKOJIOHKOBUM BapiaHT 10HHOI xpomarorpadii. Y 1979 p.
H.I'vepne, A.®pit i I'.1lMykaep 3anpornoHyBaii 0 JHOKOJOHKOBHI BapiaHT 10HHOT
xpomarorpadii.

lonna xpomamoepagis — 1€ MeToJ BHUCOKOS(PEKTHBHOT 10HOOOMIHHOI
xpoMarorpagii, B SKOMYy BHKOPHCTOBYIOTH XpoMarorpadu, IO AalOTh 3MOTY
MPOBOJIUTA BUCOKOC(PEKTUBHI PO3AUICHHS 10HIB Ha MIKPOKOJIOHKAaX, 3allOBHEHUX
IIUIBHO YIIAKOBAHUM COPOEHTOM 3 MAJIUM J[1aMETPOM 3EPEH.

lonna xpomarorpadisi peanizyeTbCs y ABOX BapaHTaxX: OBOKOJIOHKOBOMY 1
00HOKONOHK08oMY. B 000X BHUMaaKax poO3AUICHHS BIIOYBA€ThCs Mia TUCKOM J10 60
MIla. J/leTekTyBaHHS BUKOHYIOTH 3a JOTIOMOI'OK) KOHIYKTOMETPHUYHOIO JETEKTOPA,
SKUW BUMIPIOE EIEKTPONPOBIIHITH EIIOEHTY ¢ entoary. EIeKTponpoBigHICTH
EIIOCHTY Ma€ 3HA4YyHO BIJPIZHATUCS BIJ E€JIEKTPOIPOBITHOCTI JOCHIIKYBaHOI
PEYOBHHM T 3a0€3MeYCHHS] BUCOKOI YYTIMBOCTI BU3HAUYEHHS. SIKIIO €IOCHT Mae
€JICKTPOIPOBIHICTh MEHIITY, HIX JOCIIPKYBAHUM 10H, TO JIETEKTYBaHHS HA3UBAIOTh
NPAMUM, SIKIIO HABIIAKU — 360POMHUM.

/lsoxononkosa ionna xpomamoepaghis. B 1l cxeMi BUKOPUCTOBYIOTH Bl

KOJIOHKH, K1 3'€eqHaHl mocnigoBHO. Ilepiry KOJIOHKY — po30inbHy — 3alOBHIOIOTH
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10HITOM Mayioi €éMHOCTI. B Hili BimOyBaeThCs PO3AiICHHS 10HIB Ta iX MOCIIJIOBHE
entoroBaHHs. J[pyry KOJOHKY — KOMHeHcayiuHy — 3alOBHIOIOTH 10HITOM BHCOKOI
eMHOCTI. BOHa BHKOpPHCTOBYETHCS MJIsi TIEPETBOPEHHS EJIIOCHTY HAa PEYOBHHY 3
MaJIolo eJIeKTPOIIPOBIIHICTIO.

Po3zdinbna xonouxa. Po3aibHy KOJIOHKY 3allOBHIOIOTH COPOCHTOM 3 MaJlOI0
emuictio (0,001-0,1 MMOJB/T), OCKIJIBKM BUKOPHUCTOBYIOTHCS PO30aBJeHI PO3YMHU
emroeHTiB (<0,01 M). Jlns HET BUKOPUCTOBYIOTH COpPOSHTH 3 JiaMeTpoM 3epHa 5-50
MKM, SIKI MalOTh BHCOKY MEXaHIUHY CTIHKICTb 1 XIMIYHY CTIHKICTb B IIHPOKOMY
niarrazoni pH.

JUiss  BUCOKOE(EKTMBHOIO  PO3AUIEHHA  HaWKpalle  BUKOPUCTOBYBATH
MMOBEPXHEBO-TIOPUCTI COPOCHTH, SAKI MICTATH 10HOTE€HHI TPYIIH.

Entoenmu B 10HHIA Xpomartorpadii MarOTh MIBHAKO 1 CEJIEKTUBHO BUTICHATU
10HK 3 PO3AUIHLHOI KOJIOHKH, a TICIsA MIPOXOKEHHS KOMIICHCAIIMHOI CHUCTEMH
MEePETBOPIOBATUCh  HA  CIIONYKY, EJEKTPOMPOBITHICTh  SKOI  MaKCHUMAaJIbHO
BIJIPI3HSETHCS BIJl €JIEKTPONPOBITHOCTI BU3HAUYBAHOT'O 10HA. 3aCTOCOBYIOTh BOJHI
PO3YMHU PEUYOBHH 3 KOHIIEHTpalicro B Mexax 1-10 MM. YuM MeHIIa KOHIEHTpaIis
CIIOEHTY, TUM OUIbIlIa TPUBATICTH POOOTH KOMIEHCAIIHHOT CHUCTEMH MIX
pereHepauisimMu.

JIist  po3jisieHHS KaTioOHIB Yy JBOKOJIOHKOBOMY BapiaHTi $IK  €JIOCHTHU
BUKOPUCTOBYIOTh pO30aBlI€HI PO3YMHU CUJIBHUX KHCIIOT, COJIEH CJIA0KHX OCHOB —
AgNO;, BaCl,, Pb(NO3),. [lns po3aineHHs aHIOHIB — po30aBiIeHI PO3YMHH JIYTIB,
coJiel CIIabKUX KHUCIOT (MpsiME€ NETeKTyBaHHS) a00 CHJIBHUX KHUCIOT (OOepHEHE
JE€TEKTYBaHHS).

Komnencayiiina cucmema moxe 0yTH KOJIOHK08010 00 MeMOPAHHOIO.

Kononkosa cucmema. Sk yxe 3a3Hayanoch, KOMIICHCALIWHY KOJIOHKY
3aMOBHIOIOTh COPOEHTOM 3 BHCOKOI €MHICTIO, 100 YacTO HE pereHepyBaTu
KOJIOHKY, Ha SIKIi 3aJIMIIAI0THCS 3aBaXkKarodi 10HH. [[71s1 po3/isieHHs KaTiOHIB KOJIOHKY
3aMOBHIOIOTH aHIOHITOM, [IJIi PO3JUJICHHsS aHIOHIB — KaTioHiTOM. Henmomikom

KOJIOHKOBOi CHCTEMH € HEOOXIJTHICTh TMEepiOJUYHOI pereHepaiii CopOeHTy.
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TpuBanicth MOCTIHOT POOOTH KOJIOHKM MK pereHepaisMud CTaHOBUThH 6-10 rom.
Bupimutu 1m0 npobieMy MoOKHA JBOMa NUISXaMH: BHKOPHUCTAHHSM JBOX (OJHA
3ajisHa B aHali3l, Apyra pereHepyerbcs) 4 TpboX (OgHA B IHMKII, JApyra —
pPETeHEPYEThCS  KUCIOTOIO, TPETS — TMPOMHUBAETHCA BiJl KHUCJIOTH BOJIOIO)
KOMIIEHCAIITHIX KOJIOHOK a00 BUKOPUCTAaHHSIM MeMOpPaHHOI CUCTEMH.

Membpanna cucmema. KommeHcaniiina wmemOpana (puc.19) — me ToHKa
MOPOXKHUCTA TPYyOKa, CTIHKMU SIKOi BUTOTOBJCHI 3 10HITY. Hampuknan, maus anamizy
aHIOHIB MeMOpaHy BUTOTOBJISIOTH 3 KaTIOHOOOMIHHOTO ioHITY. Bcepeauni TpyOku
TeYe eoar. 330BHI TPYOKH MPOTUTEUIEI0 TOAAEThCS perenepyrounii pozunt H,SO,.
Kpisb crinku BinOyBaeTbcs oomin Na' ma H', i Ha BuXoni 3 TpyOKM eNlIOeHT
MEPETBOPIOETHCS HA CIA0KY KUCIIOTY, @ BU3HAUYBaHI aHIOHW — HAa CUJIbH1 KUCJIOTH.

NaCl, HaHCO;

({0

T R CHO AR

ETXI
Puc.19. MemOpanHa cuctema KOMIIEHCAITli JUTsl pO3/IIJICHHS! aHIOHIB.

[Tpu bOMy aHIOHU pereHeparTy, eIIEHTY Ta BU3BHAYYBaHOTO 3pa3ka HE MOXKYTh
MPOXOJIUTH KPi3b CTIHKY TpyOKu. Jjis Toro mob pereHepailisi Bcturana BiOyBaTHcH,
BUKOPHCTOBYIOTh JIOBI1 TPYOKH, 3aKpy4yeHl Yy CIHipalib, MBHUJIKICTh MOl EIIOEHTY
Mae Oytu He Outbmoro 1 mu/xB. o6 MoxkHaA Oysi0 301IBIIMTH MIBUIAKICTH MOTOKY
€JIIOCHTY, BCEPEANHY TPYyOKH BMIIIYIOTh I1I€ OJJHY MEMOpaHHY CIipalbHy TPYOKY, a
PO3UMH pereHepary MoAarTh 330BHI Ta 3CEPEIMHU, 10 MPUCKOPIOE Mpolec 0OMIHY
10HIB.

Oonoxonionko8a ioHHa xpomamoepaghia. Y Takiil cxeMi BUKOPUCTOBYIOTH OHY
KOJIOHKY, B SIKili BiOyBaeThcsi po3aiieHHs. Jyig 30epekeHHs BHUCOKOI UyTIMBOCTI
BU3HAYEHHS 3aCTOCOBYIOTH €JIIOEHTH 3 HHM3bKOKO E€JIEKTPOIPOBIIHICTIO, SIKI MarOTh

pH B mexax 3-8.
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[lepeBaru OJHOKOJIOHKOBOI CXEMHU TIE€pe/] JBOKOJOHKOBOIO TMOJSATaloTh Yy
TaKOMY:

e BHIa €(QEKTUBHICT, dYepe3 3MCHIICHHS BUIBHOTO 00'eMy 3a paxyHOK

BUKJIFOYEHHS 1I0JaTKOBOT KOJIOHKH;

® [IpOCTillIa anaparypa;

® MOJKJIMBICTH BUKOPUCTAHHS PI3HUX JAETEKTOPIB;

® IIHMPIINI BUOIP €IOCHTIB;

® MEHII KOPCTKI BUMOTH JIO COPOCHTIB.

e HepomikaMu 1€l cXeMHU €:

e MeHIa 9yTiauBicTh (>0,1 Mr/n);

® BY)XYMI1 JIIHIMHUI /11a11a30H KOHIIEHTpallli BA3HaYyBaHUX 10HIB.

JUtst po3AieHHs] KaTIOHIB SIK €JI0CHTH BUKOPUCTOBYIOTH pO30aBIIEHI PO3UHHHU
HITPATHOI KHMCJIOTH, COJII €TWJICHI1aMOHIt0. JleTeKTyBaHHS B IIbOMY pa3i 3BOPOTHE.
JIns po3/iIeHHST aHIOHIB SIK €JIFOEHTH 3aCTOCOBYIOTH PO30aBlICHI PO3UYMHM COJICH

0eH301HO1, (pTasieBoi Ta CyabPoOEH30MHOT KUCIIOT.

3.6. OcagoBa xpomartorpadis ioniB

OcagnoBa xpomarorpadisi chopMmyBanacs B CaMOCTIMHUN METOJ MiCIs Mpaib B
1948-52 pokax paasHacekux BueHnx E.H.I'anon, T.b.I'anox i [.M.benenpkoi.

Meron ocamoBoi xpomatorpadii IpyHTYE€TbCS Ha YTBOPEHHI MaJIOPO3UMHHHX
CHOJIYK TpH B3a€EMOJIIi JABOX 10HIB, OJMH 3 SIKMX 3HAaXOJIWUTbCA y TBepAil (asi
COpOEHTYy y BUIUISIAI coJil a00 KOMIUIEKCHOI CHOJIYKH (peareHT-ocaxyBad), a
npyruit — y po3unHi. Hanpukiaz, sikio y ¢asi copoeHTy S (HOCIi) 3HAXOAUTHCS CLITh
NaCl, To npu Horo KOHTaKkTyBaHHi 3 pO3uMHOM, B skomy € ionu Ag’, y ¢asi

COpOEHTY YTBOPUTHLCS Majopo3unHHa croiayka AgCl:

SNaCl + Ag* <=> S yAgCl + Na* (3.5)
Amnaoriyso, skio y ¢asi copoenty 3aaxoauthbes citb AGNO3, | Takuii copOeHT

BBECTH Y KOHTAKT 3 pO34HHOM, B sikomy € ioHH Cl’, To BinOyBa€eThCs peaKiiis:
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SAgNO; + CI" <=> S¥AgCl + NO3’ (3.6)

OTxe, Ipy YTBOPEHHI 0CAJIOBUX XPOMATOTPaM OJTHOYACHO BiJOYBAETHCS TAKOXK
MpoIIeC 1I0HHOTO OOMIHY.

SIxmo y posumHi 3HaxonaThes kationn M™ta N, saxi yrBOprooTh y (asi
copOEHTY 3 aHIOHaMU A, MaJOPO3UMHHI CIIOJIYKH, TO PO3JLJIEHHS IMX KaTIOHIB
METOJIOM 0caoBOi xpomarorpadii MOXIWBE TIIBKA 3a pPI3HOI PO3YUMHHOCTI
Manopo3unHHuX crnonyk M,A, i N,A, Amanoriuno posminenHs amionis A” i BY
BUIJIAAI Manopo3unHHuX crnoinyk MA, 1 MyBy, MoxkiumBe TUIBKH 3a pI3HOI

PO3YMHHOCTI LIUX CHOJIYK.

3.6.1. ®i3uko-ximMiuHi 0CHOBH 0cago0BOi XpomaTorpadii

XiMI3M YTBOPEHHS MAJIOPO3UYMHHHUX CHOJNYK y (a3l cOpOEHTy € pI3HUM 1
3aJIeKUTh BiJl CKIIAAy Ta BIIACTUBOCTEH COPOCHTY.

A. CopOeHT ckiafgaeTbCs 3 JBOX CHOJYK: HEPO3UMHHOrO (HOCIA) 1
ajicopbOBaHOrO0 Ha HHOMY peareHta-ocajpkyBada. Hociit Gesmocepennro He Oepe
ydacTi B YTBOPEHHI MAaJOpPO3YMHHHMX crHojiyk. Hanpukman, npu mnpomyckaHH1
po3unny coai ¢depymy (III) Kpi3p KOJIOHKY, 3allOBHEHY OKCHIOM AaJIOMIHIIO 3
ajcopOOBaHMM Ha MOro TMOBEpXHI TrekcarianodepaToM Kaiilo, y KOJIOHII
YTBOPIOETHCS CUHS 30Ha rekcanianodpepary pepymy(Ill).

b. CopbenT € omHodacHo HOcieM 1 ocamkyBadem. [lo-mepiie, y Takomy pasi
COpOCHT, SKUW € MaJOPO3YMHHUM Yy BOJII PEAreHTOM, MOXKE O0e3MoCepeIHbO
pearyBatu 3 10HaMH, 10 MICTSAThCS B PO3YMHI ¥ YTBOPIOBATU 30HY MajOPO3YMHHOL
cnonykd. Hanpuknan, yHacmiok MNpPONyCKaHHS PpO3YMHY COJII HIKOJIY Kpi3b
KOJIOHKY, 3aloBHEHY numeTwiariaiokcumoMm (H,Dm) yTBOproeThcst pokeBa 30HA
JUMETHIITIIIOKCUMATY HIKOTY.

YTBOpeHHS 0caly CYNPOBOIKYETHCS YaCTKOBUM PO3UMHEHHSIM COPOEHTY 1 HOTO

NEPEeTBOPEHHAM Ha 1HmIy TBepay ¢azy. Ilo-gpyre, BHAciiioK 10HHOTO OOMiHY
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COpOEHT MOXE BUIUIATA Yy PO3UYMH 10HU-OCAPKyBadi, SIKI YTBOPIOIOTH y (asi
CcOpOEHTY 3 BUBHAUYBAHUMHU 10HAMU MAJIOPO3YHUHHY CIIONYKY.

3a HasBHOCTI y JOCII)KYBAaHOMY PO3YHMHI JIEKUIBKOX 10HIB, SIKI YTBOPIOIOTH 13
peareHToM-oca/JKyBaueM 3a0apBiieHI oOcaad, Ha XpomaTorpadiuHid KOJOHII
(GhOpMYIOThCS BIZMOBITHO 3a0apBieHi 30HU. YITKICTh iX PO3NUICHHS 3aJICKUTHh Bij
PO3YMHHOCTI OCaJiB — UMM OUIBIIOI € PI3HUI B iX PO3YMHHOCTI, TUM UITKIIIE
PO3LIEHHS] OKPEMUX 30H.

Po3spaxynok nocniooenocmi posmiwenHs 30H 8 0cadogux xpomamozpamax. 3a
YMOBU OJU3bKMX KOHLEHTpalid 10HIB, SKI PO3AULSIIOTBCA, 30HH OCadiB Yy
XpoMaTtorpami po3MILIyIOThCSA BIAMNOBIAHO JI0 iX PO3YUHHOCTI, SIKY pO3PaxOBYIOTh Ha
OCHOB1 J00yTKy po3uuHHOCTI (/{P). TlocnmigoBHICTH YTBOPEHHS 30H JIBOX
Manopo3unHHUX crnoiyk MA;, 1 NA, BU3HayaeTbcs BIJHOIICHHSIM iX J0OYTKIB
PO3UMHHOCTI. JJi1 00UMCIEHHS MOCIIJOBHOCTI PO3TALlyBaHHS 30H MaJOPO3YMHHUX
CIOJIYK 3HAxXOJATh HAWMEHIE CIUIbHE KpaTHE 3apsiB JOCHII)KYBaHHMX 10HIB, a
noTiM 3BOJATh JIP BIANOBIAHUX OCaAlB A0 CTyMHEHS, TOOYTOK SKOTO HAa BEIUYUHY
3apsAly JTaHOTO 10HA JIOPIBHIOE 3HAWIACHOMY HAWMEHIIOMY CIUIBHOMY KPaTHOMY.
TakuMm €mocoOOM ONHUCYEThCS YMOBA OJHAKOBOI KOHIEHTpALii ocamkyBada A’ y
YHCEIbHUKY | 3HAaMeHHUKY. OTpumanuil psa mudp y Hanpsmy ix 30iabmenHs (Q>1)

BI/IMOBI A€ TIOCITIIOBHOCTI pO3MIIIIEHHS 30H OCa/IiB HAa XpOMaTOorpami.

3.6.2. OcanoBi xpomaTorpamMu Ha namnepi

Hociem cayrye @inpTpyBanpbHuil mamip a0o cHOemiaJibHUM mamp s
xpoMarorpadyBaHHs, 3 SAKOTO BHUPI3al0Th CMYT'M pPO3MIpoM Onu3bko 2%4 cM abo
KpyXkeuku niameTpom 3-4 cwm. [lamip 3anHyproroTh y 4-5%-Buii po34rH OCapKyBaua,
HIiCJs YOro BUCYIIYIOTh. JlOCHipKyBaHMI pO3UMH HAHOCATH Ha Mamip KparwisiMu 3a
JIOTIOMOTO10 KanuisipHoi TpyOku. KokHy HacTynmHy Kpario HAaHOCATh B OJHE 1 Te
caMe MicIle Mmicisi BUCYIIyBaHHS mornepeanboi. [Ipu nmpoMy Ha mamepi MoCTyIOBO
YTBOPIOETHCS XpOMATOrpaMa, B SIKiil 30HM OKPEMHUX OCaJIB PO3MIIICHI Bl LEHTpa y

BUTJISIAL KUICHb, Y TOPSAKY 30UIBIIEHHS 1X PO3YMHHOCTI. SKIIO OKpeMi KiJIbIlT
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NPOSIBIISIIOTECA  HE JIOCUTh YITKO, TO TNEPBUHHY XpomaTorpamy HNpOMHBAIOTh
JNEKUIbKOMa  KparuiiMM  YHUCTOTO  PO3YMHHHMKA, HAHOCSYM MOro B  ILEHTP
XpoMaTorpaMu.

Jugysui ocadosi xpomamocpamu YTBOPIOIOTHCS BHACTIIOK Jaudy3li 10HIB
JOCTIPKYBAaHOTO PO3YMHY B TEMSX, B SIKUX MICTUTBCS OcapKyBad. [l oTpuMaHHsS
TaKUX XpOMAaTOrpaM PO3TOIUICHUH JKeNaTWH, arap-arap a0o IHIIUI Telb, 10 SKOTO
JI0JIaHO PO3UYMH OCa/KyBaya, BHOCITH Y TIPOOIPKHU 1 3aJIUIIAIOTH JUISI OXOJIOIKEHHS.
[TotiM Ha TOBEPXHIO TEN0 HAHOCATH JEKIJIbKa Kpareiab AOCTKYBAaHOTO PO3UYHHY,
aKui TudyHIYy€e B Tellb, BHACIIAOK Yoro y ¢a3li OCTaHHHOTO YTBOPIOIOTHCS 30HU
MaJIOPO3UMHHUX OCA/lIB.

Hudy3H1 XpoMarorpaMu MOXHa OTPUMATH B KaNUISPHUX TPYOKax, 3amasHuX 3
OJIHOTO KIHIISA 1 3alIOBHEHUX PO3YMHOM oOca/KyBada (0e3 remro). Taki kamijasipu
3aHYpIOIOTh Y JOCIHIDKYBAaHUN PO3YMH BIAKPUTUM KIiHIIEM. YHacHiaoK audysii
PO3UYMHEHUX PEUOBUH y KallIAp B HbOMY YTBOPIOIOTHCS 30HH MaJIOPO3YMHHUX

CTIOJYK.

3.6.3. ®akrTopu, sKi BIUIMBAKTHL Ha (OPMYBaHHS  0CAJAOBHX

XpoMaTorpam. 3acrocyBaHHs 0ca0Boi xpomartorpadii B aHai3i

Po3paxyHku yMOB yTBOPEHHS OCAJIOBUX XpOMarorpaM, BHKOHaHI 3
BUKopucTaHHaM JIP, HamexaTs /10 11eanbHuX YMOB. BOHM HE BpaxOBYIOTh MOMJIMBI
npolecu copOIli 10HIB Ha HOCIi, KIHETUYH] YCKIIaJIHEHHS NPU YTBOPEHHI OCAdiB Y
TBepAii ¢asi copOEHTyY, BIUIMB PO3UYMHHUKA HA YTPUMYBAHHS OCaKyBada HOCIEM
TOIO. Y pealbHUX yMOBaX YTBOPEHHs OcCajiB "y UHCTOMY BUIJISAIL" € MPaKTUYHO
HEMOXXJIMBUM, TOMY PO3JIJICHHS 10HIB MOXK€ il HE Bi0yBaTHUCs, HAaBITh KOJU OCaIu
3HAYHO BIJIPI3HAIOTHCS 32 PO3YUHHICTIO. [IJIsi CTBOpEHHS ONTUMATBHUX YMOB (hOPMY-
BaHHS 0CaJOBUX XpOMAaTOrpaM MNOTPiOHO BpaxXOBYBATH BILTUB JIOJAATKOBUX (PAKTOPIB,
MOB'SI3aHUX 3 BUOOPOM HOCIS (COpOEHTY), OCa/KyBaya, pO3YMHHUKA TOIIIO.

Hociit (copOeHT) MOBHHEH MaTH PO3BMHEHY MOBEPXHIO 1 OyTH 1HAU(DEPEHTHUM
710 KOMIIOHEHTIB PO3YUHY, SIKUW aHAI3YEThCS, a TAKOX 10 po3unHHUKa. Haituacrime
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BUKOPHUCTOBYIOTh CHJIIKAareib, OKCHJ aJlOMiHIO, cylbdatu Oapito, CKISHUN
MOPOIIOK, TJIMHUCTI MiHepaiu. J[OJIBHO 3aCTOCOBYBaTH HOCIT 3 JiaMeTpOM 3€peH
0,02-0,10 mM. Yum Oinbiioro € copOiiiiHa €MHICTh HOCISI CTOCOBHO OCa/lKyBaua i
MaJIOPO3YMHHUX CIOJYK, THM YITKIUMH OyAyTh 30HM OCaJiB B OCaJOBIH
XpOMaTOrpamMi.

Ocaooicysau. KinpKiCTh OcaJKyBada Ta MOro 3AaTHICTh cOpOyBaTHCS Ha HOCII
3HAYHO BIUTMBAIOTh Ha (QOpPMYBaHHS OCAAOBHUX Xpomarorpam. ONTUMaTbHOIO
BBAKAIOTh KIUIBKICTh OCaJPKyBada, IO MOTpiOHA M7 3alOBHEHHS COPOLIHOT
emHOCTI Hocisg (puc. 20). XimiuHa mpupoaa oOcaJpkKyBaya TaKOXX BIUIMBAaE Ha

KOMITaKTHICTh 30H B 0CaJI0BIM XpoMaTorpami.

o

0.4

0.2

!
i
I
[
i
|l
l
|

0 05 10 15 20 337
Puc. 20. 3anexnicts cop6irii ocamkyBaua Na,HPO, Bix fioro kiabkocTi Ha HOCIT
Al,Os: P-kinbkicts Ha,HPO,, Mr-exs/r Hocis; Q- KinbkicTh copooBanoro Na,HPO,,
MTI-€KB/T HOCIsl; A — oNTUMAaJIbHA KIJIBKICTh OCa)KyBada

PO34MHHUK CyTT€BO BIUIMBA€E HA YTBOPEHHS 30H B OCAJOBUX XpOMaTOrpaMax.
YuM MeHIla pO3YMHHICTh OCaJIB B 0OPaHOMY PO3YMHHUKY, TUM KOMIAKTHIIIUMH €
30HM OCaiB. SKIO pO3UMHHUK CHIpHsie AecopOIlii ocaiiB, TO 0cagoBa XpomMaTorpama
HE YTBOPIOETHCS.

Bmopunni sisuwa 6 ocaoosiii xpomamoepagpii. Y NeaKux BUMAAKaX 30BHINTHIN
BUTJISIZT OCAMOBUX XpOMATOTrpaM 3 YacoOM 3MIHIOEThCS BHACIHIIOK IMPOXO/KCHHS
GBUYHUX Ta XIMIYHUX TporeciB y ¢asi copOeHty (mudysis 10HIB ocaaxyBaya,
MepeKpucTati3allisl 0cajiB, YTBOPEHHS HOBHUX CIIOJyK Touo). Hampukman, micis

yTBOpeHHs 30H ocaniB Agl ta HQl, BoHM MOCTYMOBO 3HHUKAIOTH 1 POPMYETHCS 30HA
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HoBoro ocany Ag,(Hgls;). Tomy perenbHa craHgapTu3aiis yMoOB (OpMyBaHHS
0CaJIOBUX XpoMaTorpam € 00OB'SI3KOBOIO JIJIsi OTPUMAHHS MPAaBUIIBHUX PE3YJIbTATIB.
3acmocysannus ocadosoi xpomamoepagii 6 awuanizi. Merom o0camgoBoi
xpomatorpadii BUKOPHUCTOBYIOTH B OCHOBHOMY JJii SIKICHOTO BHUSBJICHHS 10HIB
HEOpraHiuHuxX crnoiyk. [Ipm 1poMy OAHOYACHO BiOYBAIOTHCS KOHIICHTPYBAHHS
BHU3HAUyBaHUX 10HIB y (a3l copOeHTy Ta iX pO3AUICHHSA. 3a JOTPUMAaHHS MEBHUX
YMOB XpomaTorpadyBaHHS MOXKHa OTPUMATH 30HU OKPEMHUX OCaIiB 3 UITKUMHU
MeXaMH, 110 Ja€ 3MOTY BUKOHYBATH KUTbKICHUH aHalli3 Ha OCHOBI BUCOTH 30H.

S0 BU3HAYYyBaH1 10HU YTBOPIOIOTH y (a3l copOeHTy 3abapBiieHl 0cajiv, TO 3a
XapaKTepoM iX 3a0apBJICHHS 1 BUCOTOIO 30HU POOJSATH BHUCHOBOK IMPO SAKICHUH 1
KUIbKICHUU ckiaa npobu. [Ipu yTBopeHHI 6e30apBHUX XpoMaTorpaM ixX NposBIISIOTh
MIEBHUM PEAareHTOM, SIKUW YTBOPIOE 3a0apBIICHI CIOJIYKH 3 BU3HAYYBAaHUMHU 10HAMHU.
[Ipy 1poMy OKpeMi 30HM MOXKYTh NEPEMIIIYBATHCS Yy KOJIOHLI 3aJIeKHO BIJ
PO3YMHHOCTI 3a0apBJICHUX CIOJYK Ta 1X 3JaTHOCTI copOydaTHics Ha JaHOMY HOCII.
Okpemi 30HM OcCaJiB MOXXHA TaKOXX BHSABIATH 3a iX dQuryopecieHiiero abo
Pal0aKTUBHICTIO, SIKIIIO MAJIOPO3YMHHI CIIOJYKH MAOTh BIAMOBIIHI BJIACTUBOCTI.

KinbkicHuii aHalli3 MOXHa TaKOXX BUKOHYBaTH METOAOM po3OaBieHHs. Jlis
IIOTO CTaHAAPTHUNW pPO3YMH KoHIeHTpariero C, (y Oyap-SKuMX OJUHHMIIIX)
pO30aBiAIOTh JOTH, JOKM Ha KOJIOHIII a00 Ha mamepi NepecTaHe yTBOPIOBATHCH
3a0apBiieHa 30HA; MPU 1IBOMY JUIsI KOKHOTO BU3HAYECHHS OEpyTh OJMH 1 TOW caMui
00'eM pO3UMHY.

OcCKUIBKH 0CaZI0BY XpOMaTOrpaMy Ha mamnepi OTpUMYIOTh 3HAYHO IIBUIIIIE, HIXK
Y KOJIOHIII, TO KIJTbKICHHM aHaJli3 METOJIOM pO30aBIISIHHS 3pYUHIIlle BUKOHYBAaTH CaMe

Ha rarepi.

3.7.AncopOuiiHO-KOMILIEeKCOYTBOPIOBAIbHA XpoMaTorpadis ioHiB

Y upoMy BuIl XpoMarorpadidHOTO aHajidy BHKOPHUCTOBYIOTH HOCIH S

(cumikarenb, OKCHJ aJIFOMIHIIO, aKTUBOBAaHE BYIULIS, MIHOMOJIypeTaH TOIIO0), Ha
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MOBEPXHI SKUX acCOPOOBAHO KOMIUIEKCOYTBOPIOBAJILHUN, HalYacTillle OpraHiuHUM,

aHAJITUYHUI peareHT caa0KOKMCIOTHOro Tuiry Hyl.

Ancop6uiio ionis Mertay M™ Ha X moBepxHi MokHa 300pa3UTH TaK:
S:(HyL), + M™—» S-(Hy,mML), +mH"

OTxe, 0OTHOYACHO 3 YTBOPECHHSIM 1 aICOPOIIIEI0 KOMITIEKCY BiIOYBAETHCS TAKOXK
peaxIis I0HHOTo OOMIHY.

YMOBH BUKOPHUCTaHHS KOMIUIEKCOYTBOPIOBAJILHUX PEAreHTIB Yy IbOMY BH/II
xpoMarorpadii JarTh 3MOTy MPaKTHUYHO 30epiraTd iX peakuiiHy 3JaTHICTh 1
CTBOPIOBAaTM Ha IIifi OCHOBI BHCOKOCENEKTHBHI ajfcopOeHTH (TBepioda3oBi
pEeareHTH), Kl 4acTo € e(PEeKTUBHIIIUMHU MMOPIBHSIHO 3 PIAKUMHU €KCTpareHTaMu.

OdeBugHO, 10 ancopOuist 10HIB OyAe THUM OUIBIIOD, YWUM CTIHKIIINN
YTBOPEHHMH KOMIIIEKC, UM Ol11bIIa KOHCTaHTa KUCJIOTHOI qucomianii peareHty Hyl 1
Y¥M MEHIIA KOHIIEHTpalis ioHiB H' y po3umHi, 3 SKOro IpOBOAUTHCS amcOPOLIis.
3po3yMiiio, IO 3a TEBHOro 3Ha4YeHHs pH 1 NEBHOI HAUIMIIKOBOI KUIBKOCTI
a7IcopOOBAaHOTO pPEareHTy BeJIWYMHA cOpOIli ABOX 10HIB 3aJICKUTh Bl KOHCTaHT
CTIHKOCTI BIAMOBITHUX KOMIUIEKCHUX CIOJYK, SIKI YTBOPIOIOThCS y (a3l acopOeHTy,
Ta iX 31aTHOCTI 3aKPIIUTIOBATUCh HA JAaHOMY HOCIi.

Axichuii  ananiz. Okcupn  amioMiHilO Mapku "mias xpomartorpadii micis
3MOYYBaHHS BOJIOI0 HaOyBae BIIACTUBOCTI COpOYyBaTH 3 BOJHUX PO3UYUHIB
KOMILJIEKCHI CIOJIYKA 10HIB METajalB 3 PI3HUMH OpraHIYHUMHU pEareHTaMH.
Hanpuknan, Ha KOJOHIN, SIKa MICTUTh COpOOBaHUN Ha OKCHAI aJFOMIHIIO
JTUMETHIITIIOKCHAM, HIKOJI YTBOPIOE POKEBO-UYEPBOHY 30HY, a koOanbT (II) — skoBTY,
PO3MIIIIEHY IMi/1 30HOK AUMETWITIIIOKMMATy Hikojy. Takum cmocoOoM MoOXkHa
BusaBHuTH 0,4 MKT HiKoTy 32 3700-KpaTHOrO HAAJIMIIKY KOOANbTy a00 3 MKT KOOANbTy
3a 500-KpaTHOTO HAJJTUIIKY HIKOJY.

JIist IKICHOTO BU3HAYEHHS 10HIB METaliB MEPCIEKTUBHUMHU € TaKl CHUCTEMH:
amizapud (Al, Zr, Th); amominon (Al, Be); apcenazo Il (Zr, Hf, Th, U);
mumernmokenm (Ni, Co, Fe'', Pd); 2,2"-numipumun (Fe''); nutuson (Ag, Bi, Hg, Pb,

Zn); mubeninkapbasug (Cr''); 2-mitposo-1-madron (Co); HiTposo-R-cime (Co);
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tioceuosuna (Bi, 0s”', Ru"); denindmyopon (Ge, Sn¥ , Sb"); xinamizapun (Al, Ga)
TomIO. PerymoBaHHsIM KUCIOTHOCTI CepeIOBUIIA MOKHA MOJIMIIUTA CEEKTUBHICTh
BU3HAUCHHSI.

Po3zoinenns ionie memanie. OCKUIbKH KOMIUJIEKCOYTBOPIOBAIBHUIM peareHT
3aKpIMJIEHU Ha TBEPAOMY HOCII, TO HEMOXJHMBO PpO3paxyBaTH "KOHIIEHTpaIir"
JiraHay, HEOOXiAHY /Ui 3B'A3yBaHHA 10HIB METaJiB y KOMIUIEKCHI CIIONYKH 3
ypaxyBaHHSIM BIJMOBITHUX KOHCTAHT CTIMKOCT1 KOMILIEKCIB. Ta 04eBHJIHO, 1110 B pasi
3aCTOCYBaHHS pEAKTUBIB  CIAOKOKUCIOTHOTO  XapakTepy miaBuimieHHs pH
CEpEeJIOBUILA IO NEBHUX MEX MAa€ CHPUATH YTBOPEHHIO KOMIUIEKCIB METaliB, SIKI
copOyroThcsl. JIJg KOMIUIEKCIB 3 PI3HUMH KOHCTAaHTaMH CTIHKOCTI  BIUIWB
KHCIIOTHOCTI CepeloBUIla Ha iX copOuiro pi3Hud. Tomy i1 BCTaHOBJIEHHS
ONTUMAJIBHUX YMOB PO3JIUICHHS 10HIB METAJIB 3aJ€KHICTh KOS(ILIEHTIB PO3MOILTY
Bii pH po3umHy 3HaxoAsaTh ekcnepuMeHTalbHO. [lociioBHE enroroBaHHS 10HIB
METajJiB 3 aJCcOpOIiiTHO-KOMIUIEKCOYTBOPIOBAILHOT XpPOMATOrpadiyHOi KOJIOHKH
BUKOHYIOTh PYXOMOIO (pa3or0 3 TakuM 3HaueHHsSM pH, 3a skoro crocrepira€Thbcs
MaKCUMalIbHUI KOE(ILIEHT CEJIEKTUBHOCTI 0.

Oyuwenns coneil 8i0 OOMIUOK CIMOPOHHIX Memanis. AcopOIITHO-KOMITIIEKCO-
YTBOPIOBaJIbHI XpomaTorpadiyHi KOJOHKH BUKOPHCTOBYIOTH ISl OUUIIEHHS COJIeH
METaJiB, Kl HE PEarytoTh 3 KOMIUIEKCOYTBOPIOBAIIBHUM PEAreHTOM, 110 MICTUTHCS B
koJjioHii. [lpu 1bOMY Ha KOJOHINI COPOYIOTHCS TIIBKH 10HM METaliB, fKI €
gomimkamu. Ilicisi ouMileHHS NEBHOI MOPLIi PO3YMHY COJII MOTJIMHEHI JOMIIIKH
BUJIyYalOTh CJIOIOBAHHSM TI€BHHM PO3YMHHUKOM 1 BH3HAYarOTh KIIbKICHO. Tak,
OJIHOYACHO peai3yloThCs MPOIEC OUYMINECHHS COJIi i aHalli3 HasSBHUX y HIW JOMIIIIOK.
Hanpukiaz, KOJOHKM 3 HOCIEM — aKTMBOBAaHUM BYTULISIM 1 COPOOBAHMM Ha HbOMY
pEareHToOM JAUMETIIITTIOKCUMOM a00 1-HiTp0o30-2-HadTo0OM Oy BUKOPUCTAHI JJIs
OUMIIEHHS Cynb(paTIB IUHKY 1 KaaMII0 BiJ MIKPOJOMIIIOK 10HIB Mifdl, (depymy,
HiKONy 1 K0OanbTy. BwmicT ix micnst oumienHs 8-10%-Bux po3yuHIB 3a3HAYCHHX

coxeit cranoBus 1-10°- 1-10” /1, 110 3acBixuye BHCOKY e)eKTUBHICTD OUMIICHHSL.
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KoHTpoJIbHI 3an1uTAHHA

1. SIxkwmit XiMIYHUI TIPOIIEC JISKUTH B OCHOBI 0Ca10BO1 XpomaTorpadii i0HIB?

2. Ha3BiTh HOCII, K1 HalfuacTilie BAUKOPUCTOBYIOTh B 0CaI0BIH XpoMaTtorpadii.

3. Axumu ciocobamMu MOKHA OTPUMATH OCAJ0B1 XpoMaTorpamu?

4. SIxi ocHOBHI (DaKTOPH BILTUBAIOTH Ha (POPMyBaHHS 0CaJOBHX XpoMarorpam?

5. [Ins BUpilIEHHS SKUX AaHATITUYHUX 3aBJIaHb BUKOPHUCTOBYIOTH OCaJIOBY
xpomarorpadiro?

6. Y yoMmy Tmomsirae cyTb  aacoOpOLIHHO-KOMILJIEKCOYTBOPIOBAIBHOT
xpomarorpadii?

/.  SIki TBepal HOCIi BUKOPUCTOBYIOTh HAalYacTillI€ B LIbOMY METO/1?

8. Ha3BiTh BIACTUBICTh KOMIUIEKCIB, IO YTBOPIOIOTHCA Ha TMOBEPXHI
a7IcCOpOEHTY, SIKa BIUIMBAE HA MMOCIIA0OBHICTh PO3MIIIEHHS 30H Y XpoMaTorpami.

9. VYkaxiTh OCHOBHI HalpsIMKH BUKOPUCTAHHSA aJICOPOIIITHO-KOMIUIEKCOYTBO-

PIOBAJIbHOI XpoMaTtorpadii.
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