IToBepxHeBi siBMIIA. AcopOuia Ha Meski moainy ¢as.
Xpomartorpadgis
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2. TloBepxHeBa eHepris 1 MOBEPXHEBUHN HATAT
3. IloBepxHEBO-aKTUBHI PEYOBUHH 1 aICOPOIIIS HA PyXOMIii MeX1 MOiTY
da3
4. BionoriyHa poJib TOBEpXHEBUX sBUIL. bynoBa 6ionoriunux MmemMOpaH
5. AncopOirist Ha MEXi1 MOUTY TBEPAE TLIO-Ta3
6. AncopOiist Ha MexXI1 MOLUTY TBEpJE TLIO-PO3UHH
7. ®13UKO-XIMIYHI OCHOBH aJCOPOIIiitHOT Teparii
8. Xpomarorpadis Ta ii 3acTocyBaHHs B 0610JI0Tii 1 METUIINHI

1.IToBepxHEBI sBUIIA, X POJIb 1 KIacu(piKailis

VY rereporeHHUx cucremMax Ha MexXl Mmoaury ¢a3 BimOyBarOThCs 0COOJIMBI
OpOLECH, M0  CYINPOBOMKYIOTBCA  TaK  3BAHUMU HOBEPXHEGUMU
asuwamu. CaMe Ha MoBepXxH1 moauty (a3 BiI0OYBalOThCA NPOLECH OOMIHY,
CUHTE3y, aJcopOIli, aecopOiii, (epMEHTATUBHI peakiii TOIIOo, SKI
3a0€31e4yI0Th KUTTEAISIBHICTD OpPraHi3MiB.

Hacamnepen >kUTTS JIIOAUHU TOYMHAETHCS 3 JIUXAHHS, K€ B1IOyBa€ThCA
3a y4acTio KHCHIO. BiH BOMpa€eThCs alibBEOJIaMU JIET€Hb, KIJTBKICTh SIKUX
J0CATa€ COTeHb MUIBHOHIB, a iX 3arajbHa TIIOBEPXHS CTaHOBUTH
npubausHo 90 M2, mo y 50 pasiB mepeBUINye MOBEPXHIO Tijla JIIOIUHH.
Jlami KuceHb 3B'A3y€TbCA TeMOIVIOOIHOM 1 MEPEHOCUTHCS YEPBOHUMU
KpPOB'SHUMH TUIBLSMHU - €PUTPOLUUTAMHU, KIJTIBKICTh SKUX Y KPOBI JIOAUHU
nocsirae 27 TpUIbHOHIB, a TOBEPXHS CTAaHOBUTH Osin3bko 3200 M2,

CymapHa moBepxHSI MEMOpaH yCiX KIITHH OpraHi3My JIOJUHU JyXKe
BEJIMKA 1 CTAHOBUTh INpuOIM3HO 15 Tmc. M% uacTka GiomemOpan
nopiBHIOE 3/4 Macu Cyxoi KIIITHHHU.

Otxe, gocnikeHHs (13UKO-XiMii MOBEPXHEBUX SIBUIIl TICHO TOB'sI3aHE 3
BUBYCHHSM IIMX BaXJIMBUX MPOIIECIB Y )KUBUX CUCTEMaX.

AKTHBOBaHE BYTULIS 3aBASKU Benuue3Hiil moBepxHi (1r Byruuist mae
noepxuo 1000 M%) BusABISE€ BHCOKY ancopOLiiiHy 3maTHIiCTH i
3aCTOCOBYETHCSI 'y MEAWYHIM TPAKTUII Ta MPOMHCIOBOCTI  JIs
MIOTJIMHAHHS IIKIJIUBUX Ia3iB, TOKCHHIB TOLIO.

3a5ie’)KHO BIJl arperaTHOTO CTaHy KOHTaKTylouux (a3 MOBEPXHI MOILTY
KJIAcU(DIKyIOTh Ha:



pyxomi Mexi moauty: pinuna-ras (P-I'), pinuna-pinuna (P-P);

HEpPYyXOMi MeEX1 MoJuTy: TBepae Tijo-ra3 (71-1), TBepae Tino-piauHa (1-
P), TBepne Tinmo-tBepae Tino (1-1).

Jlasni po3risiHeMo BUAM 1 CyTh MOBEPXHEBHX IMPOLIECIB, 110 BiOYBaIOTHCA
Ha PyXOMHX 1 HEPYXOMHUX MeKax Moaury ¢as.

2.IloBepxHeBa eHepris 1 TOBEPXHEBU HATAT

Bbynp-ska rereporeHHa cucreMa Ha MexXi Moty ¢a3 Mae MEeBHUN 3amac
BUTbHOI TOBepxHEBOi eHeprii. Skuii MexaHi3M T1i BHHHUKHEHHS?
Posrisiremo nocyauny, B IKy

HAJIUTO piauHy BiacTUBOCTI MOJEKyNl Ha MOBEPXHI MOJUTY piauHA-Ta3
(TOBITpsI) BIAPI3HSAIOTHCS BiJI BJIACTUBOCTEH MOJEKYydT B 00'emi piakoi
dazu.

Mounekynu BCepelrHl PIIMHUA PIBHOMIPHO HPUTATYIOTHCS 3 YCIX OOKIB
TaKUMM CaMHMH 32 T[PUPOJOI0 MOJIEKyJaMHu, 1 CHJIOBE MOJe
MIDKMOJIEKYJIIPHOT B3a€MO/11 CKOMIIEHCOBaHE (P1BHOAIIHA CHJT TOPIBHIOE
HYJIIO).
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Puc. 11.1. MizxMonexyagpui CHIH, IIo AilOTL Ha
MoNexkyan B of’eMi pignan (2) Ta y nopepxHeBOMY
mapi (6)

k110 Mosekysa piiMHU 3HAXOUTHCS Ha MOBEPXHI moauty a3 , CHIH
MIXMOJIEKYJIIPHOT B3a€MOJIiT HE 3pIBHOBAXKYIOTHCS, OCKLIIBKH
IHTEHCUBHICTh B3a€MO/11 MK MOJIEKyJIaMH P1JIMHUA 3HAYHO BUIIA, HIK
MIXX MOJIEKYJIaMU PIAMHM Ta rasy; piBHOAIIHA cuil F He JOPIBHIOE HYIIO 1
HaIpsMJICHa BcepeanHy pikoi ¢aszu. L{e 3yMoBitoe BTATyBaHHS
MOBEPXHEBUX MOJIEKYJ YITIMO pifuHU. TakuM YMHOM, MOJIEKYJIH,
po3TaIoBaHi Ha MOBEPXHi, MAIOTh MMEBHUI HAJTUIIIOK €HEPTii, IKHii
HA3UBAIOTh GLIbHOIO NoBepxHegoto eHnepaiecto Gs. Bionowennsa Haoauwky
8i1bHOI nogepxHegoi enepeii Ii66ca 0o niowi nosepxHi noodiny ¢as
HA3UBAIOMb NOBEPXHEGUM HATNALOM.
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ne Gs - BiIbHA MOBEPXHEBa €HEPTis; S - IUIoIa MoBepXH1 noauty das; a -
TOBEpXHEBHil HATAr. MOro MOXHA BH3HAYMTH SK pPOOOTY IIpH
000pOTHOMY 130T€PMIYHOMY TMPOIECI, SIKYy IOTPIOHO BUKOHATH ISt
30i1bIIEHHS TOBepXHi noainy a3 Ha 1 M?. BupaxaloTh B OMHULIAX CHIIH
Ha onuHUIIO NMoBXkuHU (H/M) abo BenmnumHOIO €Heprii Ha OJWHUIIIO
mwiomi (Jx/m?).

BenuunHy TIOBEpXHEBOTO HATATY BHU3HAYAIOTh EKCIIEPUMEHTAIHHO
KiTbKOMa METOJAaMH: KaIIAPHOTO MiTHATTS, MaKCHUMAJIbHOTO THCKY
OynbOaiiok nmoBiTpsi (MeTon Pebinaepa), cramarMOMETpUYHUM, BIIPUBY
KUIbLISI, BTSITYBAaHHS IUIACTUHKY (MeTO Binmbrenbmi) Ta iH.

[loBepxHEBUI HATAT - XapakTepHa (PI3UYHA KOHCTAHTA Oylb-SIKO1 YHUCTO1
piauHU 3a crajoi Temmeparypu. BiH TuM OuUlblIMKA, YUM OUIBLIL
MOJISIPHICTh MOJIEKYJI P1JIMHU 1 3AATHICTh X YTBOPIOBATH BOJHEBI 3B'SI3KU.
[lopiBHSHO 3 IHIUMMHU pIAMHAMH, T[IOBEPXHEBHA HATAT BOAU €
HaNOUIBIINM .

3riiHO 3 APYT'MM 3aKOHOM TE€PMOIMHAMIKH , IOBEPXHEBA €HEPTis P1AUHU
OparHe JOCSAITH  MiHIMyMy. Y 4YHMCTUX pIOMHaxX Takud CTaH
3a0e3neuy€eThCsl 3MEHIIEHHSAM IUIOLl moBepxHI S. UM NOSCHIOIOTH
KyJSCTYy (hopMy Kpamellb BOAM, OCKUIBKM TOBEPXHS Kyji MiHIMajibHa.
[Ipore ¢dopma Kpamenb y pi3HUX PIAUH pi3HA. Y PTYTI, NOBEPXHEBUM
HaTar sKoi nayxe Bemukmit (4851CT° H/M), kpamm maroTs  (Gopmy
171eaibHOI KyJll. Y BOJIM TPUTIATAHHS MOJIEKYJ ciallue, MOBEPXHEBHM
HaTar MeHmmi (72,75-F0° H/M) i kpamini MaroTh OBalbHYy (BHTATHYTY)
dbopmy. A cupr,

O€H3€H, Y SIKUX MOBEPXHEBUI HATAT 1IIe MEHILIUH, pO3TIKAOTHCSA IO 0~
BEPXHI Y BUIJISIAII TUTIBKHU.

[ToBepxHEBUI HATAT 3aJIEKUTH BIJl TEMIEPATypH 1 Il 0araTboX piAvH
JHIAHO 3MEHIIYETHCS 3 11 MIABUIICHHM. Lle MoACHIOITh THM, 1110 Yepe3
MPUCKOPEHUN pyX MOCIA0IIOITHCS CHJIM HPUTATAHHS MOJEKyNl 1 3a
MEBHOT KPUTUYHOI TeMIeparypu (TeMIepaTypa KHUIIHHsS) MOBEPXHEBUM
HATAT JIOPIBHIOBAaTUME HYJIO - 3HHMKHE MeEXKa MOJAUTYy, CHCTEeMa CTaHe
TOMOTEHHOIO, piIMHA Mepeiie y razyBatuil craH. Taky 3aKOHOMIpHICTh
BCTaHOBUB I1i¢ JI. MeHnenees.

3. [loBepxHEBO-aKTUBHI PEUOBHUHH 1 aJICOPOIIIs HA PYXOMiil MeXI1 MOILTY

da3



I3 ¢dopmymm (11.1) BumIMBae, MmO TOBEPXHEBA CHEPrisS CHUCTEMHU
3aNeXUTh BiJl TTOBEPXHEBOTO HATATY Ta IUJIOLI TMOBEPXHI moaury ¢as.
byno 3a3Hadeno, 1o 3amac BiIbHOI MOBEPXHEBOI €HEPrii YUCTOI piAMHU
MOKHa 3MIHUTH, 3MIHIOIOUYH ii MOBEpxHIO. /[ po34MHIB 1FOTO MOXKHA
JOCATTH JIUIIEC 3MIHOIO MOBEpXHEBOro HaTATy. OTKe, HAIUIIOK BUTEHOI
MOBEPXHEBOI €HEprii Ha MeXl1 MoauTy ¢a3 y po3urMHaxX KOMIICHCYEThCS
CaMOYMHHHUM 3MEHIIICHHSIM MOBEPXHEBOTO HATATY, SIKE BiOYBA€THCS i
yac ajcopOiii.

Aocopdyis - ye camouuHHull npoyec 3MIiHU KOHYEHMpPayii KOMNOHEHMI8
nosepxnegomy uiapi Cs nopisnano 3 ix Kowyeumpayieto 6 00'emi
@asu C,. 3arajoM 3aleXHO BiJ NPUPOAN POZUMHEHOI PEUOBHHU
MMOBEPXHEBUI HATAT PO3UYMHY MOKE 3MEHIIYBaTUCh, 30UIbIIYBATUCH 200
HE 3MIHIOBATUCH, TTOPIBHSHO 3 TOBEPXHEBUM HATSITOM PO3UMHHHKA.

HalinommupeHimuM po3YMHHUKOM y HEXHBIN 1 *KUBIM MpUpol € BOJA.
ToMy came CTOCOBHO BOJIM yCi PEUYOBHMHU MOIUISIIOTH HA NOBEPXHEBO-
AKMueHi, NOBEPXHEBO-HEAKMUBHI (nosepxmneso-
IHaKmMueHi) Ta nogepxnego-inougepenmnui. Takui  MOAIT ~ YMOBHUH,
OCKIJIbKM 3HA4HA KUIbKICTb PEYOBHH, SIKI € MOBEPXHEBO-AKTUBHUMH Y
BOJHHUX PO3YMHAX, - TOBEPXHEBO-HEAKTHBHI B 1HIIUX PO3UNHHUKAX.

llosepxneso-axmusni pevosunu (IIAP) - ye cnonyxu, wo aocopbyromocs
na nogepxui nooiny ¢az (Cs>Cy)i 3menwyromo nosepxnesuii Hamse
eoou ITAP momingroTh Ha aHIOHAKTHBHI, KaTIOHAKTHBHI, HCIOHOICHHI Ta

ByrneroagesHti
pasHKan

TogiTps
Bosa

TNomapna

Puec. 11.2. Cxema 6ymosn i opierTanmin
moaeryan IIAP Ha noBepxAHi BoaH

amoritai (ampoTepHi) (Cp-uy < Fzon)- |

Taka BnactuBicTh [IAP Bu3HaYaeThCs 0COOMBICTIO X OYI0BH .

VY monekyni [TAP po3pi3HSIOTh JBI YaCTUHU: HEMOJISIPHY (BYTJIEBOJIHEBUI
JAHIIOT) Ta TOJspHY ((QyHKIIOHANBHA rpyma, Hampukiang —OH,
COOH, —NH,, —S03H Ta i1.). Tomy no ITAP nanexars cniuptu, Kup-

Hl KHCJIOTH Ta iX cojl (Muia), CyJb(POKUCIOTH Ta 1HII KJIACH OpraHIgYHUX
cnoyiyk. ByrneBogHeBa YacTMHA MOJEKYIU 2iopogobHa (BIIIITOBXYE
BOJYy), a TOJIApHA Tpymna, SKa Ma€ 3HAYHUN JTUNOIBHUI MOMEHT i
IHTEHCUBHO B3a€MOJII€ 3 BOJIOIO, € 2i0po@inbHot0 (TOOTO IPUTATYE BOLY).
Monekynau, 1mo  MaloTh  Taky  OyJIOBY,  Ha3UBAaIOTh Ouiib-



Humy. HalBUTIAHIIIAM — TOJMIOKEHHSAM  JUQPUIBHUX MOJEKyl €  iX
PO3MIIICHHS Ha MEX1 MOAUTY (a3, OCKIJIBKU MOJIAPHA TPyMa BTATYETHCS
BOJIOIO, @ HETIOJSIPHUIN BYTJIEBOIHEBUN PaIMKall BUIITOBXYETHCS 3 HET .

VY audiapHUX MOJIEKYyd 3 KOPOTKOIO TiApodOOHOI0 YaCTUHOIO (HUXKYI
NPEICTaBHUKA  HABEJACHUX TOMOJIOTIYHHMX  PSIIB)  IMEPEBaXKaIOTh
riapo¢iIbHI BJIACTUBOCTI, TOMY BOHH JIETKO PO3UMHSIOTHCA Y BOjl. 3i
30UTBIIIEHHSAM JIOBKMHU  BYIJICBOJHEBOTO PaIUKaTy TOCHIIOIOTHCS
riipooOHI BIACTHBOCTI PEUOBUH, 3HUKYETHCS 1X PO3UMHHICTH y BOJI 1
3MEHIIY€ThCS BIIACHUN OBEPXHEBUN HATST.

llosepxneso-neaxmusnumu (ITHP) nazusaromo pevosunu, SKI
30iIbULYIOMb NOBEPXHEBGULl HAMsA2 600U I KOHYEHMPYIOmvcs 6 00'emi
pozuuny (Cs<Cy). Jlo MOBEpXHEBO-HCAKTUBHUX PEYOBHUH  HAJICIKATh
HEOpraHiyH1 KHUCIOTH, OCHOBHU, COJII Ta JIeAKl Jy>K€ IMOJSpHI OpraHivHi
crionykH (TTinepost, aMiHOKHCIOTH ToI©). (Fe-sy > Saon)

llosepxneso-inougepenmuumu (111P) nazusaromo pevosunu, wo ne
3MIHIOIOMbNOBEPXHEBUL HAMA2 POZYUHHUKA <

(Cpny =Ceomb0cKiNbKH X TOBEPXHEBA if 00'€MHA KOHIIEHTpAILii

oxHakoBi (Cs=Cy). [IpukiaaomM Takux pevuoBUH € caxapo3a Ta iHIIi
ByriieBo M, popmiatHa kuciora HCOOH (MicTUTh MOJSIpHY TpyImy, ajie
HE Ma€ BYTJIEBOJHEBOTO PAIUKAILY).

Sx opientytotbess modekynun IIAP y mnoBepxHeBomy mapi 1 sK
3MIHIOBaTUMETHCS MPHU 1IbOMY IMOBEPXHEBUN HATSAT? SIKIIO KOHIIEHTpALIIs
muumeHux Moiiekyn ITAP HeBenuka, TO BCl BOHM PO3MINIYIOTHCS Ha
MeXI1 MOJTY TakK, 110 BYTJIEBOAHEB] paUKaIA 3HAXOASATHCS Ha MOBEPXHI
BOJIW 1 OpIEHTOBaHI MO0 Hel Mmix KyTtoM, Onus3bkuMm g0 10°. Take
PO3MIIIEHHS MOXKJIUBE 3aB/ISIKM THYYKOCT1 BYTJIEBOJHEBOTO JIAHI[IOTA .

Puc. 11.3. Cxema opicatanii moxexkys IAP y mosepxHeROMYy IEapi

[Ipu 36inpmieHHi konmeHtpaiii Monekynu I[TAP nHaOyBaroTh d9iTKimoi
opieHTamii , 3a TMEBHOI 1X KOHIEHTpAIll PO3MINIYIOThCA YITKO
BEPTUKAJIBHO , YTBOPIOIOYU HACUYEHUU MOHOMOJIEKYJISIPHUAN
aacopOuiiinuil map. BucHOBOK mpo Te, IO B MOHOMOJEKYJISPHOMY
MOBEPXHEBOMY Imapi ByrieBoAHEeBI panukaiu I[IAP  opieHToBaH1



BEPTUKAIbHO, OyJlO0  MIATBEPHPKEHO  pEHTreHorpadiyHuMHU  J10-
CJT1JKCHHSIMH.

llosepxnesy nnisky 3 o0nozo wapy monexyn IHAP, wo ymeoproemvcs Ha
medici mide 800HUM posuunom TIAP i nogimpsam, opeaniunow piouHoro
abo meepoor noeepxHelo, Ha3usarvMs MOHOUWAPOM.
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Puc. 11.4. 3anexxmicTs HORCPXHSBOTO
HATATY BiJ KOHUEHTpANil pegoBunE
¥ BOZHHX PO3UHHAX:
1 — moBepXHeBO-HEAKTUBHHX;
2 — nosepxHepo-iHANPepOHTHUY
3 — MOBEPXHEBO-AKTHBHUX

Ak 3MIHIOETBCS TIOBEPXHEBUI HATAT 31 30UIBIICHHSM KOHIEHTpaIlii
po3unHeHoi peuoBunu (IIAP, ITHP, I1IP)? I paghiku 3anexcnocmi a— C
HA3Uu8arOmbs i30MepMoI NO0BEPXHEB020 HAMAZY 1 MOXKYTh MaTH BUTJIA/,
300pakennii Ha puc. 11.4. JIns moBepXHEBO-HECAKTUBHUX PEUYOBHH 31
301IbIIICHHSM KOHIICHTpAIlil MOBEPXHEBHI HATST 3pocTtae (KpuBa 1), st
MOBEPXHEBO-IHAM(PEPESHTHUX - HE 3MIHIOETbCS (KpuBa 2),a  JUIs
MOBEPXHEBO-aKTUBHUX - 3MEHITY€EThCS (KpuBa 3).

AHami3 130T€pM TOBEPXHEBOIO HATATY CBIAYMTH, IO BCi KpUBI
MOYMHAIOTHCA 3 OJIHIET TOYKH, SIKa BIAMNOBIJA€ MOBEPXHEBOMY HATSTY
Boau. [Ipu moGaBnsiuHi 10 Boau mepmux nopiiid [TAP octanni maiike
MOBHICTIO PO3MOAUISIOTECS Y TTOBEPXHEBOMY IIapl 1 MOBEPXHEBUN HATAT
P13KO 3MEHITY€ThCs. MOMEHT yTBO-

PEHHsI HaCU4eHOTO MOHOMOJIEKyIsipHOTO mapy [TAP Bianoginae
MIHIMYMY MTOBEPXHEBOI'O HATATY .

IloBepxHeBa aktuBHicTh. [IpaBuino J[lroxno—Tpayoe. 3naTHiCT
MMOBEPXHEBO-aKTUBHUX PEUYOBUH 3HUXKYBATU IOBEPXHEBHM  HATST
KUIBKICHO BUPQXKAIOTh NOBEPXHEB0K0 aKMUBHICMIO. T BU3HAYAIOTH SIK
BIJTHOIICHHS 3MiHU MOBEPXHEBOTO HATATY N0 3MiHM KOoHIeHTparii [TAP 1
Ha yecTh ['100ca mo3Ha4aroTh OykBoto G:



Y  Mixknaponniii cuctemi omuuuib (CI) MOBEpXHEBY AaKTHUBHICTH
BUMiproIoTh Y JIkM/Mons a6o Hm?/monb. BoHa mokasye 3MEHIIEHHS

MOBEPXHEBOTO0 HATATY pO3YMHY Npu 3MiHI KoHIeHTpauii [IAP Ha

d_0<0,

OJIMHUIIIO 1 XapaKTepU3ye aJCcOpOIiitHy 31aTHICTh pEUOBUHHU. &¢

SK1110 TOBEpXHEBHM HATAT 31 301IBIIICHHSM KOHIIEHTpAIlll pO3YMHEHOT
PEYOBHHH 3MEHIITYETHCS, TO

o crnoctepiraerbes s [TAP. Jlna [THP noBepxHeBa akTUBHICTD €

—=0
JIOJTATHOIO BEJIMYMHOIO: de

OCKUJIBKH 31 3pOCTAHHSIM KOHIEHTPALIITAKUX PEYOBUH TOBEPXHEBHIA
HATST TaKOX 301IBIITY€EThCS.

Big woro 3anexuts moBepxHeBa akTuBHICTH IIAP? Bussumiocs, 1o
MOBEPXHEBA AKTUBHICTh AUGMIUILHUX MOJIEKYJ 3aJIeKUTh Bl JOBXKUHU
BYIJIEBOAHEBOI'O panukany. bionor /1. ko ta
diziomnor J. Tpayove (1831) chopmynoBanu Take MPaBUIIO: Y NHEGHOM)
20MOJIO2TUHOMY DAOY (HCUPHUX KUCTIOM, CRUPpMI8 ma IHWUX Ou@iibHux
CHOJIYK) ¥ 80OHUX DO3UUHAX OOHAKOBOI KOHYeHmpayii 3i 30i1bUeHHAM
008JICUHU ~ B8Y2Ne800He8020  paoduxkany Ha o0ny epyny —CHy —
nogepxuesa akmusHicmo 30i1buyemocs y 3-3,5paza, To0TO
GJ'H-].

ol B ~3—3,5,
e p

n

ne G - moBepxHeBa aKTUBHICTB; 7 - yuciao Tpyn —CHy— ; $ -
koedimient Tpayoe.

IIpaBuno [rokno-TpayOe HalWTOYHINIE BHUKOHYETHCS 3a HU3BKHUX
KOHIIEHTpAIlii pPO3YMHEHUX PEYOBUH. [3 HBOTO BHUIUIMBAE BAXKJIUBUU
BUCHOBOK: n10Wd, AKA Hpunadae Ha OOHY MONEKYY MAKCUMATbHO
Hacuuenozo I[IAP adcopbyiiinoco wapy, 3a1uacmoscs Cmajior 8 Mexcax
2omonoeiuno2o psdy. Hanpuknan, mns cnupTiB BoHa craHoButh 0,25
um? (0,25-HI'™8 M?), g xumemor - 0,205 mm? (0,205-10"8 m?). 3rigno 3
npasuiioM Jlrokmo-TpayOe 3MiHIOEThCSI aHATBIETUYHA Ta HAPKOTUYHA 15T
BIJIMTOBITHUX JIIKAPCHKUX TPETIapaTiB.



C)
Pue. 11.5. 3aransumii BEIAST,
izoTrepmu agcopduii

MinimManbHe 3HAYEHHSI MTOBEPXHEBOI'O HATATY Ha 130TepMax BIJIOBIJIA€E
MOMEHTY IMMOBHOI'O HACHYEHHS MOBEPXHEBOTO Iapy moiiekyiamu [TAP,
TOOTO MaKCHUMalbHIA ancopOIii (I .). I pagix 3anexcnocmi eenuuuru
aocopoyii 6i0 konyenmpayii I' = f(C) nasusaromo i3omepmoro aocopoyii.

Hageneni rpadiku MMOKa3ylOTh, 1o 31 301JIbIIICHHSIM
koHuentpauii IIAP agcopOuiss ~ 3poctae,  mpuuoMy  3a  MalHX
KOHIIEHTpAIlIH 3aJIeXKHICTh MPOMOPIiHA, a 32 BUCOKUX - aJcopOIis
JI0CSITAa€  CBOIO TPAHUYHOIO 3HAYEHHS [1ax1 TOTIM HE 3MIHIOETHCA.
Benuuuna Iy, € cTanor s BCix uie-

HIB TOMOJIOTTYHOTO PSITY, OCKIIbKYA BU3HAYAETHCS TUIBKU TPUPOAOIO
(YyHKI1OHATBHUX TPYIIL.

Pipusinns ancopOuii I'ioGca Ta iioro amnagis. Ha ceorogni me He
pO3pOo0JIeHO HAMAIMHUX METOAIB BU3HAYEHHS HAJIUIIKY PO3YUHEHOT
PEYOBHHHM Yy TOBEPXHEBOMY IIIapi, MPOTE€ MOXKHA EKCIEPUMEHTAIBHO
TOYHO  BHUMIPSATH  TOBepxHeBuM  Hatar  po3uuHiB ITAP pizaux

KOHIICHTpAI[iH, a TOTIM OOYHMCIHTH BEIWYUHY ajcopOIii 3a pi6HAHHAM
Tiooca (1878):

_ C do

RT de¢’

ne I - BenmuunHa afcopOIlii pO3YMHEHOI pEYOBUHH, MOJIB/M , C - 3arajbHa

KOHILIEHTpALis PO34KHy, MOIb/M>; R - razosa crana; T - aGCOMIOTHA
do
+

TemmnepaTypa, K; nopepxuesa aktusHicTh G, H-M?/Monb. — de

PiBusinHa ['160ca € MaTeMaTUYHUM OOIPYHTYBAaHHSIM 3araJibHOTO
IPABUJIA: PEUOBUHA, WO 3MEHULYE NOBEPXHEGUL HAMS2, KOHYEHMPYEMbCS
Y NHOBEPXHEBOMY WapI.
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Amnani3 piBasHHs [166ca (11.4) miarBepaxkye, MO OCKITBKH JJIs
ITAP 1o ancop6biiist € 0ooamuoro BenuuuHoro (1" > 0); nusa [THP 1
azgcopOis € 6io emnoro (I'<(), TOOTO MOBEPXHEBO-HEAKTUBHI PEYOBUHU

a7CcopOYIOThCS Ha MEXI1 TIOJILTY, a PO3MOLISIOTHCS B yChOMY 00'eMi
PO3UYUHY

4. BionoriuHa poJib MoOBepXHEBUX siBUI. byoBa 6100T14HUX MEMOpaH

[loBepxHEeBUI HATAT 1 aacopOLisd MAOTh BEIMKE 3HAYEHHS y Mpolecax
OOMIHY PEUYOBHH Yy XKMBUX cucTeMax. [loBepxHeBUil HATIT O10JOTTYHUX
PIIMH 3HAYHO MEHILWN, TOPIBHAHO 3 BOJOIO, 3aB/SIKM HAsBHOCTI B HHUX
MOBEPXHEBO-aKTUBHUX PEUYOBHUH. Tak, MOBEPXHEBUN HATAT CHPOBATKH
KpOBi JMIOAUHKM CTaHOBHUTH (40—47)10™ Ix/m2. Ockinbku ITAP 3naThi
KOHIIEHTPYBATHCh OUIA CTIHOK CYAMH 1 KJIITUHHUX MeMOpaH, BOHH
MBUIIYIOTh 1X MPOHUKHICTH 1 MOJIMNIIYIOTh OOMIHHI TIpoliecu. Bimomo
ocobOnuBuit BuA Olosoriuno aktuBHUX [IAP, Tak 3BaHuX cypgax-
manmis, MO 3HAXOAATHCS B JIETEHSAX. X OCHOBHHUM KOMIIOHEHTOM €
munansmiTiiI-gocaruaunxonid (ATIDX).

Oco0smBa poJib MOBEPXHEBUX SBHIL y (PYHKIIOHYBaHH1 O10J0TIYHUX
MeMmOpaH. Bigomo, 1o ogHHMM 13 KOMIIOHEHTIB KIIITHH € 30BHIIIIHI
(tazmaTuyHi) MeMOpaHHW, fKI BIJOKPEMIIIOIOTH BHYTPIIIHIM BMICT
KIITAHUA BiJl 30BHINIHBOTO cepeaoBuina. Jlms Moyiekyn Ta MOHIB
MeMOpaHa Jii€ K QuIbTp, TOOTO MPOMYCKAE OJHI YACTHHKHU Ta 3aTPUMYE
1HIII.

MeMOpaHH1 CTpYKTYpH pO3MILLYIOThCA HE TIIbKH Ha nepudepii KITUHH,
a ¥ ycepeauHi ii 1 BIJOKPEMIIIOIOTH SIAPO Bl IUTOILUIA3MU, IO HOTO
orouye. B 0coOnuBHX BHUIIaJKaX YTBOPIOIOThCA W 1HIII MeMOpaHH,
HAIPUKIIA, TUCKU Y 30BHIIIHBOMY CETMEHT] MaJIM4YO0K CITKIBKH.

CTpyKTypHOIO OCHOBOIO MeMOpanu € AudinbHl (aM(idisibHI) MOJIEKYIH
mimigiB. MeMOpaHHi JMiaId MICTATH JOBT1 BYTJICBOJHEBI paguKaly,
X0JieCTepUH Ta Horo ectepu. Haitvacrime ampiinbHUMHU CHIOTYKaMH Y
ckJazi MmeMOpad € docdoninian -ecrepu riaiuepodocdary.



AM@idinbHI MOJIEKYIIH MOAUIAIOTh HAa OJTHO- T4 ABOJIAHIIIOTOBI.
Bax11Bo10 BIIaCTUBICTIO JBOJIAHITIOTOBUX aM(pi(ITEHUX MOJIEKYI € iX
3JTaTHICTH /10 YTBOPEHHS

MOABIMHMX IIAPIB y BOJAHUX CEPEIAOBHUINAX y BUIJIAII IJIACTUHYACTHX
CTPYKTYP.

HudinbHi Monekynu oO0'€AHYIOTbCS Tak, IO IXHI MOJIAPHI TpyNu
KOHTaKTyIOTh 3 BOJOIO, a BYTJICBOJHEBI paJuKalu 30MPAIOTHCSA Pa3oM i
YTBOPIOIOTh ~ ByrjeBoaHEBY (a3y. OpmHomaHioroi  amgi-(iuipH1
MOJICKYJIH TParHyTh O YTBOPEHHS Y BOAHOMY CEPEIOBHIL TIO0YIISIPHUX
minent, a He 6iMONIEKyJIAPHUX IIapiB.

Takum ynHOM, TeHIEHUIA 10 (POopMyBaHHA MEMOPAHOMOIIOHUX MIIOCKUX
OIMOJIEKYJISIpHUX IIapiB - 1€ BJIACTUBICTh BUHSITKOBO JBOJAHIIOTOBUX
ampipinb-uux wMoisiekya. Iloxsiiianii map Qocdomi-nigiB - ocHOBa
3aMKHEHUX CTPYKTYP (J1i-mocom) PI3HHUX THUIIIB

Byrnenoxnennit

Honzpma rpyna

aq

Puc. 11.6. CxemaTHuHe 306pakenna
IBoRanmorosoi ampidimsaoi
MOJACKYIM () TA IIA0CKOT0 noaBiiinoro

mapy gocdoninigis (6)

VYcepenuni mojBiiiHOTO 1mapy ¢GocdommiaiB 3HAXOIAThCS MOJEKYIH
OinkiB. BoHu BifirparoTh pojib KaTajai3aToOpiB XIMIYHHMX PEaKIlii, M0
BiI0OyBalOThCI Ha MeMOpaHax, Ta PEIEnTOpPIB CUTHANIB, 32 JOTOMOTOO
SKAX KIITHHA B3a€MOJII€ 13 HABKOJMIINHIM CEPEAOBHUINEM Ta I1HIIUMH
KIIITHHAMU.

MembOpana mae OyAOBY PIAKOTO KpHUCTaja, IO YK€ BaXIJIMBO IJIs ii
¢ynkuionyBanHs. [Ipu nepexoai MeMOpaHH 3 pIIKOKPUCTATIIYHOTO CTaHy
B YNOpSAKOBaHWN 1i poOoTa TalmbMyeTbcs. Y  TakoMy  pasi
CIIOCTEPITAEThCS PO3BUTOK TMATOJIOTIYHUX TMPOIECIB B Opra”izmi -
aTepOCKJIepO3, yTBOPEHHS KOBYHUX KAMEHIB TOIIIO.



5. AncopOrtis Ha MeXi TIOILTY TBEpJIE Tij0-Ta3

Mexi oAy MiX TBEPAUM TUIOM 1 ra30M Ta TBEPAUM T1JIOM 1 pO3UHMHOM
HaJICKATh JI0 HEPYXOMUX Medic nodiny ¢haz. Yci sunaoku ebupanus 2azis i
sunapie meepoumu Milamu Hazusaromov copoyicro. SIKIo 1el nporec
B1IOYBa€ThCS TUIBKKM Ha IOBEPXHI, MOTO HA3UBAIOTh a0copoOyiero, KO
pedyoBHHa, 1[0 BOUpAEThCA TMOBEpXHEI, AUGYHAYE BCEpPEAUHY
MOTJIMHAIOY0T PEUOBUHHU 1 PO3MOAUIAETHCSA MO i 00'eMy, Take SIBUIIE
Ha3UBaIOTh abCcopoOyicero.

TBepae TiI0, HA TOBEPXHI SIKOTO BIIOYBA€THCS afCOpOIlisl, MPHUIHSATO
Ha3UBaTU a0COpOeHmom, a  PEUOBUHY, 110 azcopOyeThCs, -
aocopomusom. PedoBuny B azgcopOoBaHOMY CTaHi
HA3UBAIOTb a0copOamom.

TBepai aacopOeHTH - 1€ NPUPOJHI 1 MITy4HI Marepiaad 3 BEJIUKOIO
30BHIIIHBOIO 1 BHYTPIIIHBOIO MTOBEPXHSIMHU, HA AKUX B1OYBa€THCA MPOIIEC
ancopOuii. Hemopygati aficopoeHTH (IOPOIIKONO/110H1 peUOBUHHN) MAIOTh
3HAYHY 30BHILIHIO MOBEPXHIO, a MO-

pyBaTi (cuiikareib, AaKTMBOBAaHE BYTUUIS, aliOMOTeNl TOIIO) -
BHYTPIIIHIO 3a PaxyHOK BEJIWYE3HOI KUIBKOCTI Mikpomop. Coia
3ayBOKUTH, IO TOBEPXHS aJCOpOEHTY HEOJHOpiaHA 1 axcopOris
BiIOYBA€EThCSA JIMIIIE HA OKPEMHX «aKTHUBHHX IIEHTpax». BakIMBOIO

XapaKTEPUCTUKOIO aJICOPOCHTIB € X MUTOMA TTOBEPXHSI.

Benuuuny ancopOuii BA3HAYal0Th CIIBBIIHOIICHHSIM YHCIia
MOJIEKyI 7 aacopba-Ty 10 OAMHHUII IIOLIi oBepxHi S (M%), a60
Macu m (KT) aicOpOeHTY:

F=% [rons/m%]; P:% [Monb/xr].

VYHacaigok azcopOrii B110yBa€ThCs CaMOYHHHE 3MEHIIIEHHS
MOBEPXHEBOI'0 HATATY aJCOPOCHTY 10 BCTAHOBJICHHS PIBHOBAaru MiX
MIBUJKOCTSIMUA ~ TIPSIMOTO  TMPOIECY (a0copoOyii) 1 3BOPOTHOTO,  SIKUU
HA3UBAIOTh 0eCcopOYiEro.

Jlecopbuin - ye 8idokpemieHHs a0CcOpOOBAHUX MONEKYl 3 NOBEPXHI
aocopbenmy.

3aJIe)KHO BIJI TPUPOJIX aJACOPOIIMHUX CHUJ PO3PIZHAIOTH JIBa BUIU
azicopOuii: gizuuny ta ximiuny (xemocopoyiro).



Di3uuna aodcopoyia 3yMOBJICHA €0 CHUJIOBUX IIOJIB TOBEPXHEBHUX
MOJICKYT azcopOeHTy, CIIabKUX BaH/ICPBAaILCOBUX CHII
MDKMOJICKYJIIPHOT B3a€MOJIl, TPH IBOMY MOJEKYIH ajcopOaTy He
BTpayaroTh CBO€i iHmuUBiAyanmbHOCTI. [lpukmamom ¢izuanoi amcopOIii
MOe OyTH BOMpaHHS 0J1arOpOJHUX ra3iB aKTUBOBAHUM BYT1JLISIM.

Ximiuna aocopouyia 3yMOBJIeHa BAJICHTHUMHU CHUJIaMU XIMIYHOI B3aEMOJIT
MDX MMOBEPXHEBUMHU MOJIEKyJaMu aJicopOeHTy 1 afacopbary. Ha moBepxHi
a7COpOCHTY YTBOPIOIOTHCA XIMIYHI CIOJYyKH, 1 OKpEeMl MOJEKYIH
BTpPaualOTh CBOIO IHAMBIAyadbHICTh. Ha BigMiHy Big (i3U4HOI,
XEMOCOPOIIisl XapaKTepU3yeThCs HEOOOPOTHICTIO, TEIUIOBUM €(EKTOM,
ONMM3BKUM 70 €Heprii yTBOpeHHs XiMiuyHuX cronyk (40-120 k/[x/mons),
30UTBLIEHHSAM aJcOpOLii 3a MiIBUILIEHHS TEMIIEPATYPH.

[Tpuxnamom xemocopOIii € peakuis y NpOTHTa3ax 3 BHKOPUCTAHHSIM
a7cOpOEHTY - aKTUBOBAHOro BYTruwIs: oTpyiHmii ra3z ¢ocren COCly,
MPOXOJASiYM Kpi3b IIap AaKTUBOBAHOTO BYTULISA, PpO3KIANAETHCA 3
YTBOPEHHSIM HETOKCMYHHX crhoiayk 3a piBHsHHAM COC1,+H0-
>C0,+2HCI.

Ha ancop06irito raziB Ha HEpyXOMiii MOBEPXHI BILUTUBAIOTH TaKl YAHHUKHU.

Tuck 2azy p Hao0 noeepxHerd meepoozo aocopbdenmy. 3aneKHICTh
azcopO1ii ra3y Bifi TUCKY BUPakarTh 130TEPMOIO ajcopOirii (IUB. puc.
11.5). AncopOuiist qocsirae MakCUMAJIbHOTO TPAHUYHOTO 3HAYEHHS, KOJU
BCA TIOBEpXHS aACOpOLIMHMX LIEHTpIB OyJe 3alHsATa MOJEKylamMu
azcopOary i yTBOPUTHCS HACHUCHUI MOHOMOJICKYJISIPHUM 11ap.

Temnepamypa. 3 TiABUIICHHSIM Temreparypu Gi3udHa ajcopOIs
3MEHIIIYETHCS, @ XIMIYHA - 3pOCTAE.

Ilpupooa 2a3y.'a3 TuM Kpaie anacopOyeTbCs, YUM JIETIie BiH
3pIIKY€ETHCS 1 UMM BHILIA HOTO KPUTHYHA TEMIIEpATypa.

Ilpupooa  aocopoenmy i 11020 numoma  noeepxus. [lumomy
nogepxHio aficopOEHTy Syt BUPAXKAIOTh BITHOIIEHHSM TOBEPXHI MOILTY
¢da3 S 10 omuHMIN MacH aicOpOCHTY m.

S =
m

BT

Y mnopyBaTux aacopOeHTax Spynt 3pOCTa€ SK YHACHIJIOK 301IbIICHHS
JUCIEPCHOCTI, TaK 1 32 paXyHOK Iuioili nop. Hanpukian, y HenopyBaroi
pedyoBUHM (I[yKPOBOi MyApHU) Ta MOPYBATOi (AaKTUBOBAHOTO BYTLIIJIS)



IHMTOMA IOBEPXHSA BiANOBiAHO craHOBUTH = 5102 M¥kr i 5-10° m?%/kT,
TOOTO Y MOPYBAaTOro aJcopOeHTy BOHA OLIbIIA B TUCAYY Pa3iB.

[Tmoma moBepxHi opHiei Tabmerku aktuBoBaHoro Byriwmt (0,25 1)
nocarae 125 M2, ToMy HOro BUKOPHCTOBYIOTh Y MEIMYHIM MPAaKTHIN K
e(eKTUBHUHN JE€31H-TOKCUKAIIIHHUM 3aci0. 3 METOI aKTHBAIlll JepeBHE
a00 TBapWHHE BYTrUUIA MJIaIOTh 00pOOIl nepecpimoio  8005HOI0
napor (ipu 100 °C). Ilpu mpOMy TOpHU OYMINAIOTHCS BiJI CMOJHMCTHX
PEUYOBHH, BHYTPIIIHS MOBEPXHA 3HAYHO 30UIBIIYETHCA 1 TOMY 3pOCTaE
azicopOIIiiiHa 31aTHICTb.

Teopisst MoHOMOJIEKYJIsIpHOT aacopOuii Jlenrmiopa. AncopOirist razy Ha
TBEpi TOBEpXHI € HAWUOPOCTIIUM BUNAAKOM ajacopOmii. [l
XapaKTEPUCTUKUA LBOTO IPOLIECY aMEpUKAaHCBbKUM ydeHuu [. JleHrmrop
3alpPOIIOHYBAB Meopito MOHOMONEKYIAPHOT aocopoyii, OCHOBHI
MOJIOKEHHS SIKO1 TaKi.

AJicopO11isi Ma€e JIOKaJII30BaHUM XapakTep, TOOTO MOJIEKYIH afcopOary He
MOXYTb MEPEMILTYBATUCS MO MOBEPXHI aACOPOEHTY, M1k aJCOPOOBAHUMU
MOJIEKYJIaMH 1 IOBEPXHEBUM IIAPOM BIJICYTHS Oy/b-sIKa B3a€EMOJIS.

AncopOrtis  MoJieKyad — aiCcOpOTHBY  BIJIOYBA€TbCS  HA AKMUBHUX
(aocopbyitinux) yenwmpax TBepAoi TOBepXHi. KoXXeH Takuili IEHTP
afcopOye JHIIe OJHY MOJIEKYJly aiacopOTHBYy, TOMY Ha TIOBEpPXHI
a7IcopOeHTy YTBOPIOETHCS JIUIIIE MOHOMOJICKYJISIPHUH mmap aacopoary.

AncopOoBaHl MOJIEKYJIM TOCTIHHO JecopOyroThcsi 1 mepeOyBaloTh B
afgcopOOBaHOMY CTaHI MUIBMOHHI YacTKH CEKyHAH. MIiX mpoIrecom
afacopOmii # gecopOrii BCTaHOBIIOETHCS — aAcopOliifHa piBHOBara,
YHACJIJIOK KO PO3MOAUT MOJIEKYJ Ta3y MK IOBEpXHEK 1 00'eMoM
3QIIMIIAETHCS CTAJIHM.

Kinbkicte ancopOoBaHOI peuoOBMHU [ 3aI€KUTh Bl THUCKY Ta3y 1
temneparypu. Haifuacrtime AOCHIKYIOTh 3alleKHICTh ancopOIii Bij
TUCKY 3a cTajoi Temmeparypu (i3orepmy azacopOuii). Ha ocHoBI
€KCIIEpUMEHTAJIbHUX JaHUX JIEHIMIOp 3alpONOHYBAaB PIiGHAHHSA i30Mmepmu
aocopoyii:

I=lon s

SIK€ HA3UBAIOTb PIGHAHHAM i30mepmu  aocopouii Jlenemwpa. Voro
MO’HA 3aCTOCO BYBAaTH 1 JJO MOHOMOJIEKYJIIPHOI ancopOrii 3 pO34MHIB.



SIKIO  MOJIEKYJIM PO3UYMHEHO! PEUOBUHH aJcOpOYIOThCS Ha TOBEpPXHI
azcopOeHTYy, a X KOHIeHTpaIlis qopiBHIOE C,TO

Fz‘rmax_c_'
K+C

Amnauni3 piBHsSHHS JIeHTMIOpa MoKa3ye, M0 y BUMAIKy MaJIUX 3HAYCHb
THUCKY p(abo koHuentpaiii C), komu p<K, orpumaemMo Bupas Sk
BUTUIMBAE 3 IbOTO PiBHIHHS, TOBEPXHEBA KOHIICHTPAIIisl MOJICKYJI

r =Lmax P
rasy 'npamo ~ E

IPOIOPIIiitHA TUCKY P .

max

b

P
Puc. 11.7. 3araasanii BUraAa izorepMnu
agcop6uii Jlerrmiopa

VY pasi BUCOKOTO 3HAYCHHS THCKY, Koiu p>K, ogepxxkumo I = [,,x, TOOTO
KUTBKICTh aICOPOOBAHMX MOJIEKYJ JOPIBHIOE YHUCITY aKTUBHUX IICHTPIB,
azicopOIIisl TocsATae TPAHUYHOTO 3HAYCHHS [, 1 Al HE 3MIHIOETBCS ,
ninsaka I1).

AncopOuiiHU MOHOMOJIEKYJISIPHUH 1Iap HA MOBEPXHI MOJLTY plAUHA-Ta3,
AK 1 HEpO3YMHHUI MOHOMOJICKYJISIPHUH IIap HAa TOBEPXHI MOALTY TBEpJE
T110-Ta3, Ha3UBAIOTh YacmoKkoiom Jlenemiopa .

KoncranTa K BijjoOpaxkye CriopiIHEHICTh MOJIEKYJI Ta3y i afcopOeHTY.
[I{o mentIe 3Ha4eHHS K, TO 32 HIYKYOTO TUCKY BUKOHYETHCS
yMoBa p<K Ta M0CITaeThCsS HACHUCHHS MTOBEPXHi.

JIJist eKCriepuMEHTAIBbHOTO BU3HAYCHHS [ 0y 1 K piBHSIHHS JICHTMIOpA
MEPETBOPIOIOTH HA PIBHSHHSI MPSMOi
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Puc. 11.8. Tpadiune susnavenns 1_ 1 + K (1
KOHCTAHT i30TepMu agcopbuii Jearmwopa r r.. T C

1 0ynytoTh rpadik 3anexHnocti 1/I" Big 1/C

Tanrenc kyta Haxuiy npsiMoi o 1opiBHIOE K/T max, a Bizipizok OA Ha oci
opuHAT TOPIBHIOE 1/ ['max.

Teopis MoHOMOJNEKYISApHOI afcopOuii JIeHrMiopa crpolilye KapTUHY
a7copOI1il, OCKUIBKU HACTIPaB/ii afcopOIlisi He 0OMEKY€EThCS YTBOPEHHSIM
MOHOMOJIEKYJISIPHOTO IIapy, a CYIPOBOJKYETHCSI BUHUKHEHHSAM KIJTBKOX
moHomapiB. Ils Teopis moniMosieKyisipHOi axcopOuii jgicTana Ha-
3By meopii bET.

6. AncopOuis Ha MexX1 OJIUTY TBEpPJIE TIJIO-PO3UHH

AgcopOr1iss peYOBHH 13 PO3YMHIB Ha TBEPAMX aJCOpPOCHTAX Ma€ BEIIUKE
MPAKTUYHE 3HAYEHHS. 11 MIUPOKO 3aCTOCOBYIOTH y MPOMMCIIOBOCTI IS
OUMIIEHHS Ta3iB, MUTHOI BOJU Ta CTIYHUX BOJ, TOBITPS, IYKPY BIiA
3a0pyIHEHb, @ TAKOXK Y MEIUYHINA MPAKTHUIll JUISI OYUIICHHS OpPraHi3My
BiJl YY>KOPIJTHUX PEUOBUH (OTPYT, TOKCHUHIB, BEJIMKUX

7103 CUJIBHOMIIOYMX JIIKapChKuX mpemnapariB) toumo. Ilepun gocmiau 3
azcopOIil 3 pO3UMHIB Ha BYTr'ULJIl BUKOHAB pociicbkuil yuenuid T. Jlosin
(1785).

[3oTepmu amcopOitii pe4oOBHH 13 PO3UMHIB MOAIOHI 10 130T€pM aacopoOIii
ra3iB. Pazom 3 Tum amcopOirist 3 po34YHHIB - 3HAYHO CKIJIAJIHININN TPOIIEC,
AKUN 3aJIEKUThH BiJ MPUPOAU PO3YMHEHOI PEUOBMHHU Ta i KOHUEHTpaIli,
NpUPOIM PO3UYMHHUKA Ta aacopOeHTy. OcoOmMBOCTI LBOTO BUIY
azicopOii Taxi.



Ha moBepxHi afcopOeHTy, TOps 3 afAcOpOIliEr0 PO3UMHEHOI PEUOBHHH,
Bi/IOYBa€ThCS anCcoOpOIlisl pPO3YMHHHKA, TOOTO MOJIEKYJIH PO3UYMHHUKA
KOHKYPYIOTh 3 MOJIEKYJaMHd PO3YMHEHOI PEYOBWMHU 3a aJcOpOIiifHi
[EHTPY Ha MOBEPXHI TBEPAOTO Tia. TOMy MOXKIJIMBI JIBa BUU acOpOIIii 3
PO3YHHIB: NO3UMUBHA, KOIIN MOJIEKYJIU ~ pPO3YMHEHOI  pPEYOBHHHU
aJIcopOyIOTBCSL Kpallle 3a MOJICKYJIM PO3YMHHUKA, 1 HeeamugHa, KOJIH
MOJICKYJIH PO3YMHHHKA aJCOPOYIOTHCS Kpallle 3a MOJIEKYJIH PO3YHHEHOI
PEYOBUHHU.

Ancop0iist 3 po34HHIB BiA0YBa€ThCS MOBUIBHIIIE BiJ aAcOpOILIii ra3is.
3 NIABUIICHHSM TEMIIEpaTypH pO3YMHY acopOLisi 3MEHIITY€EThCS.

3anexHicTh ancopOuii pedoBHMH (razyBatux abo TBepAMX) BiA IX

KOHIIEHTpAIlli Y pO3YUHI ONUCYIOTh eMIIpUUHUM PIGHAHHAM Dpelnonixa:
1 1

f—=kp5 , afo i=kC;
m m

7€ X - KUTbKICTh PEYOBUHU aJICOPOTUBY, MOJIb; M1 - Maca aJicOpOeHTY;

p - piBHOBaxkHMM THCK; C - pIBHOBa)KHA KOHIIEHTpAIlis; 511 1/n-
EMITIPUYHI KOHCTaHTH.

Hagenene piBasiHus (11.10) mokasye: 1m0 BUIIUN TUCK a00 KOHIICHTpAIlis
PO3YMHEHOI PEYOBUHH, TO OUIbIIA KUIBKICTh PEYOBUHU aICOPOYETHCS Ha
MOBEPXHI aJCOpPOEHTY, aje MPONOPILIMHICTh Ma€ He MpsSIMUN, a
EKCIIOHEHITIAIbHUN XapaKTep .

x/m lg x/m

]

r——.--—--—-

t

a F p lgp

Puc. 11.9. IzorepMa agcopéiiii (a) Ta sBu3HAYeHHA KOHCTART piBHanna Ppeiinnaixa (6)

KoHcTanTa s 3aJeXKuTh BiJ BJIACTUBOCTEH ajcopOeHTy, ancopOaty i
TEMIIEpaTypyu 1 Ma€ Ha3BY numomoi aocopobyii, TOOTO BOHA YHUCEIHLHO
IOpiBHIOE ancopOLii 3a PIBHOBAXHOI KOHIEHTpawii 1 Momb/mm>,



J51g BU3HAUEHHS KOHCTAHT piBHSAHHSA DpeiiHasixa nepeTBOpIoTh

- lgX=1gk+llgC.
jgorapuMyBaHHSM Ha JIiHIHHY opMmy: ™M n

X
_ lg—-lgp,
ExcriepuMeHTansHO BU3HAUAIOTh BETUYUHY afcopOmii ['=x/m ™

BaYKHUX THUCKIB p a00 KoHueHTpalii C, OynytoTh JorapudmiuHuit rpadik
y KOOpJIMHATaX 3a SKUM 3HaXOAATh KOHCTaHTH Bipi3zok OA TOpiBHIOE
. 1
ki— -
KOHCTaHTi  n lgk.atge 5

3a3HaunMo, 110 piBHAHHA PpelH TIXa CIPABIKYETHCS JIUIIE 32 CEPEAHIX
3HAaY€Hb THCKY.

Po3unHeHa pedoBHHA MOXE 3HAXOJUTHUCH Y PO3UMHI Y BUIJISIII MOJIEKY
(He-eNneKTpoIiTH, Cla0Ki eNEeKTPOIiITH) a00 HOHIB (CHIIbHI €JIEKTPOJITH),
TOMY 3aJie’KHO BIJI TPUPOAM aJCOPOOBAHMX YACTHHOK Ha TBEpii
MOBEPXHI aJICOPOIIII0 MOIISIOTh HA MOAEKYAAPH) Ta UOHH).

Mouiekyasipaa agcopOuisi. /{1 mosekynsipHoi azncopOuii xapakTepHi
TaKi 3aKOHOMIPHOCTI.

AncopOrtis - BHOIPKOBHH TIpolleC, SIKUM 3alieKUTh BiJl HOAAPHOCH
aocopbenmy. JlopeneHo, 10 Ha TOJSAPHUX aJcopOeHTax Kparie
a7copOyIOThCSl TIOJISIPHI PEUYOBHUHU, a HA HEMOJSPHUX - HEMOJSpHI.
Hanpukinazn, Ha moBepXHi NOJSAPHOro afacopOeHTy cuiikarento Si0; JIerko
a7copOyIOThCSl COUPTH, BOJA, aMIHU TOILIO, a HA HEMOJSPHOMY BYTLUII
a6o caxi C - HEMmoJIsIpHI OpraHIYHI PEYOBUHU, NMPUYOMY UMM OlbIlIa
MOJISIpHA Maca aJIcOpOTUBY, TUM 1IHTCHCUBHIIIIE BIIOYBAETHCS aICOPOIIis.

BaxnuBy ponp y mporeci  amcopOiii  peYOBHMH 3 PO3UYHMHIB
BIJIITPAE ROAPHICMb  PO3ZYUHHUKA, MIPOIO  SIKOT €  JIIeJIeKTpUYHA
npoHukHicTh €. Axan. II. PebGiamep cdopmymtoBaB npasuio
BUDIGHIOBAHHA  NOJAPHOCMEIN: HA NOJAPHUX A0COpOEeHmax Kpawe
aocopbyromvbcsi NOJNAPHI PeyoGUHU 13 HENONApHUX abo MAalOnONAPHUX
PO3YUHHUKIB, a4 HA HENOIAPHUX - HENOJAPHI  Peyo8UHU 13 HNOJAPHUX
po3uunnuxie. OTke, mpolec  ajacopOIii  BiaOyBaeTbcss y  OIK
BUPIBHIOBaHHA TOJSIpHOCTEW (a3, mpuuoMy 4YUM OuiblIa Pi3HULS
MOJISIPHOCTEM, TUM IIBU/IIIE BIIOYBAETHCS 1IEH MPOLIEC.

Ile TBepmKEHHS Y3TrOJKYeThCs 3 npasunom Illunosa: wo Kpawe
PEUOBUHA POZYUHAEMBCS )Y POSHUHHUKY, MO 2ipuie 60HA A0COpOYEMbCS HA
meepOoitl NOBePXHI, | HABNAKU, WO PEeYOBUHA MEHW, PO3YUHHA, MO B0HA
Kpawe aocopoyemucs



[Ipu  agcopObmii  pedoBMH 13  0araTOKOMIIOHEHTHHX  PO3UMHIB
CIIOCTEPIraeThCsl BUTICHEHHS OJHUX PEUYOBHMH 3 TOBEPXHEBOIO IIApy 1
3aMiHa iX IHIOUMH 3aJIeKHO BIJ 1X TIOBEPXHEBOi aKTHUBHOCTI.
[linTBepKYy€ETHCS npaseuno  eumicnenus  @Dpennonixa: wo Kpawe
aocopbyemvcs pevosuHa 3 IHOUBIOYAIbHO20 PO3UUHY, MO Kpalje 60HA A0-
copoyemvbcs i 3 CyMiwi, OCKIIbKU MAE 30AMHICMb BUMICHAMU THWLI
PeUOBUHU.

CaMe MexaHI3M BHTICHEHHS OJHHUX MOJIEKYN CyOCTpaTy Ha IMOBEpXHIi
(GepMeHTIB 1HIIMMHU BiIOyBaeTbcsa MmiA 4yac (HepMEHTATUBHHUX MPOLECIB,
OCKIIBKH MOBEPXHEBA AKTUBHICTH MPOIYKTIB PO3KIAAaHHS € MEHIIOKO 32
MOBEPXHEBY aKTUBHICTh BUX1JHUX PEUOBHUH.

3. Ilpm amcopOuii 3 PO3YMHIB CHPABIKYEThCS npaguno /wkno-
Tpaybe. Ancop06 1isi mpeacTaBHUKIB TomoJioridHoro psay IIAP Ha
riapodobHX agcopOeHTaX 3 BOJI-

HUX PO3YMHIB 30UIBLIYETHCA 31 3POCTAHHSAM JOBKHUHHU BYTJIEBOJHEBOIO
panukairy: HCOOH < CH3;COOH < CHsCOOH < CsH;COOH <
CsHoCOOH.

AncopOuio MHUPOKO 3aCTOCOBYIOTH y MenuuuHi. Iloumnaroun 3 80-x
pokiB XX cT., y MEOUYHIA  TMpakTUIll CTaId  IIHPOKO
BUKOPUCTOBYBATH eHmepocopbernmu Ta IMmooinizoeani

npenapamu, TO0TO (PepMeHTH, TOPMOHHU, AHTUOIOTHKH, 3a(iKCOBaHI Ha
MOBEPXHI HEOPraHIYHUX Ta OPraHIYHMX MoJIMepiB. TakuMH MoIIMepaMu
€ TOXIJIHI aKpPWJIOBHX KHUCJIOT, BIHIJIOBOIO CHOUPTY, BIHUIMIPOIIIOHY,
CUJIIKaresb TOUlO.

IMmmoOimi30BanHi Olompenapatd BUKOPUCTOBYIOTh Y MEIUYHIN MPaKTHII
JUIS TIarHOCTHKU Ta JIIKyBaHHS OaraThbOX 3aXBOPIOBaHb. BHCBITICHHIO
OCHOB aJICOpOLIIHHOT Teparnii MPUCBIYCHO HACTYITHUHN PO3JILI.

AcopOuisi  eJeKTpPOJITIB i3  po34uHiB. AncopOuis  CHIBHHX
€JIEKTPOJITIB 13 PO3YMHIB ICTOTHO BIAPIZHAETHCA BiJ MOJEKYJISAPHOT
azcopOIIil, aKe eNEeKTPONIITH B PO3UMHAX 3HAXOMATHCS Y BUTIISAI HOHIB.
[Tpu oMy HOHU 3a3BUYAM aICOOYIOTHCS HA TIOJIIPHUX aJICOPOCHTAX.

AncopOrtiro  Ha  TBEpAId TMOBEPXHI 3  PO3YMHIB  €JIEKTPOJIITIB
HA3UBAIOTH tionnolo. Honna adcopbuis - ye Ximiuna 63aemolis Midc
Honamu PO3UUHEHOI ~ peyo8UHU i meepooio nogepxuero
aocopbenmy. [IpoTe eHeprii YTBOPEHOrO HOBOTO XIMIYHOIO 3B'S3KY
HEJIOCTAaTHBO IS TOro, 100 BiJipBaTH MOBEPXHEBI aTOMU aJCOPOCHTY.
Tomy 3B'SI30K HOBOI CIHOJYKHM 3 TBEPAUM COPOCHTOM 30€epiraeThcs.



Oco0muBICTIO Takoi afcopOIlii € Te, MO Ha MeXi MOAUTY TBEpHAE TiJo-
piAMHA BHHHMKA€ TOABIMHUN eNeKTpUYHUN mmap. ToMy MOBEpXHS
ajgcopOeHTy HaOyBa€ TEBHOTO 3apsily, HAsBHICTh SKOTO CIPUYUHIOE
MPUTSTAHHS 3 PO3UYUHY HOHIB MPOTHIICKHOTO 3HAKA.

3ajexHo BIJT MEXaHI3My nporiecy
PO3PIZHSAIOTH 8UOIPKOBY TA UOHOOOMIHH)Y aACOPOIIII0 CHUJIBHUX
€K TPOJIITIB.

Buébipkoea (cenexmuena) adcopouin BU3HAYAETLCS TIPOIECOM aICcOPOITii
KaTioHIB a00 aHIOHIB 1 MIAMOPSIKOBYEThCS IMpaBujiIaM BHOIPKOBOI
azcopOii, chopmynboBanuM Ilanemom 1 Dasauncom.

Kpucmaniuny rpamky aocopbenmy 006y0o8yrome mi UoHU eNeKmpoiimy,
wo 6xooamv 00 il ckaady, 3omopgui 3 ii UoHamu abo mi, Wo
YMBOPIOIOMb 3 HUMU 8AHCKOPOZUUHHI CHOTIYKU.

Ha meepoiii nosepxui adcopbenmy aocopbdbyromucs minoku mi UOHU, 3HAK
3aps0y AKUX NPOMUNEHCHUL 3HAKY 3apsi0y NOBEPXHI adcopbeHmy.

3rinHo 3 mnpaBwiamu [lanera-®dasiHca, nis 3A1MICHEHHST BUOIPKOBOI
azcopOrii azcopOeHT Mae OyTH BaXKKOPO3YMHHOIO CIIOJYKOIO 1 MaTu
KpUCTaIIYHY OYJIOBY, @ PO3UMH - HAQJIUIIOK CaM€ THUX HMOHIB, 3 SKHX
CKJIaJIa€ThCs IpaTKa aICOPOCHTY.

Hamnpukinan, 3riiHO 3 peakiier

AgNO, +KI=Agl | + KNO,,

ne KI B3satuil y HaUIMIIKY, OJIEPYKUMO BaKKOPO3UHMHHY crionyKy - Agl,
sIKa Ma€ KPUCTAIIYHYy OyIO0BY.

Ha mnoBepxHi KpUCTadi4HOiI TIpaTKU apreHTyM MWoauay B TEBHIM
nociioBHOCTI po3wmimeni #onun Ag'i I" (puc. 11.10), mo poOurtp ii
eJeKTpoHenTpanbHOW. ToMy Kpuctaniuny rpatky Agl n100ynoByroTh He
fionn K" a6o NOg, a #oHH, 110 YTBOPIOIOTH 3 HUMH BaXKKOPO3UUHHY
CHOJIYKY,. [Ipy 1IbOMY KpIM €JIEKTPOCTATUYHUX CHJI MPUTATAHHS IIIOTh
Ximiuni cumm. Monm 1" MinHO ancopOyroThCs, BXOIATh Y KPUCTATiUHY
IpaT-Ky aficopOeHTyY 1 HaJal0Th il HEraTUBHOT'O 3apsiay.

[lim fmiero  HEraTUBHOTO  3apsily TOBEPXHI  TIPaTKHU,  3aBISKH
CIEKTPOCTATUYHOMY TPHUTATAHHIO, y IIapl PiIUHA OIS HEraTUBHO
3apsKeHO1 MoBEpXHi nepedyBaroTh Honu Kairo. Ha Mexi TBepe Tijo-
po3uuH BuHukae IIEI . [{eranbhime mexanizm BunukHeHHs [TEI .



[Ipupona HoHIB 3HAYHOIO MIPOIO BIUIMBAE Ha iX 3/aTHICTH 10 aacopOIii.
OcTaHHs 3aJeXUTh BiJ BAJIEHTHOCTI, pajiyca WOHA, CTyMNEHs WOro
rigparariii. 3a aaCOpOIIITHOIO 3IaTHICTIO HOHU PO3MIIITYIOTh Y JILOMPONHI
paou I'opmeiicmepa.

JloBeneHo, 10 YUM OLIBIINN 3apsj MOoHa, TUM Kpallle BiH aJcopOyeEThCs
Ha TBep/I1i nmoBepxHi. Hanmpuxnan:

Th* >Fe* >Ca® >K*.

AJicopOrriiiHa 31aTHICTh HOHIB OJTHAKOBOTO 3apsiay 3aJeKHUTh BiJl iX
pajiiyca Ta 3[aTHOCTI JI0 coJibBaTalii (rigpataritii). Jliomponni paou
00HO3aPAOHUX HOHIE MAIOTh TAKUN BUTSI:

Li* —Na* —K*—NH} —Rb*—Cs"
Mg2+ _C&2+ —Sr2+—B32+
F—ClI"—Br —1"—NO;

J6inenrerns pagiyea,
DOCHAeHHS azcopbniiinol sparrocri

Hapeneni mpaBuiia BHOIpKOBOiI azicoOIii HMOHIB BiAIrparOTh OCOOJIMBY
POJIb Y TOOYIOB1 KOJOITHUX YaCTUHOK, 110 PO3IIISAAETHCS .

Honooominna aocopbuia - ye npoyec eKgiBAIEHMHO20 OOMIHY
OOHOUMEHHO  3apsoddcenumu  Howamu — mixne — adocopbenmom i
posuunom. Ilpy 1bOMY TBepAa TMOBEPXHsS aACOPOEHTY TMOIVIMHAE 3
pO3UMHY KaTiOHM ab0 aHIOHM, a 3aMICTh HHUX BIJJAE y PpO3YUH
€KBIBAJIEHTHY KUIbKICTh IHIIMX HOHIB TOrO CamMoOro 3HaKa, TOMY IIei

mporiec MOXKE oytn OTIMCaHHUH CTEX10OMETPUIHUM
PIBHSIHHAM. AOcopbenmu, Ha NOBePXHI SAKUX 8i00Y8AEMbCA  Npoyec
eKB8I8AIEHMHO20 00OMiIHY, Ha3usaroms HOHO0OMIHHUKamu. VloHo-

OOMIHHMKHM HE PO3UYMHHI H1 Y BOJI, Hi B KUCJIOTAaX, H1 B JIyrax.

3a MOXOJKEHHSIM WOHOOOMIHHMKM OYBarOTh HEOpPraHIYHI Ta OpraHivHi,
npupofHi  (rauHa, TIPYHT, LEONITH Ta 1HIOI  MiHEpajiM) Ta
CUHTETUYHI (HioHimu), cepen AKHAX HalyacTimie
BUKOPUCTOBYIOTh UOHOOOMIHHI CMOJIU - BUCOKOMOJICKYJISIPHI CITOTYKH, Ha
NOJIIMEPHIA MaTpPUIll SIKAX PO3MIILIEHI KOBAJEHTHO 3B'i3aHI WOHOTEHHI

TPYIIN.

@DyHKITIOHATBHI BIACTHBOCTI MOHITIB 3yMOBJICHI MPUPOI0I0 HOHOTEHHUX
rpym, 1 3a I1€10 O3HaKOI0 HOHITH MOAUISIOTh
Ha KamioHimu, anionimu ta amgonimu. OCTaHH1 3aJIeKHO BlJ YMOB
3/1aTHI 10 0OMIHY SIK KaTiOHaMH, TaK 1 aHIOHAMH.



Enementapny KOMIPKY KamioHimy MOKHa pO3IIIsIaTh SIK
BHCOKOMOJICKYJIAp-HAK  momiBasieHTHHH  aHioH (R"), BimokpemiteHu
MOBEPXHEIO TMOJITYy B CEpPelOBHINA, IO KHOro orouye. Takuit
MOJIIBAJICHTHUM aHIOH MICTUTh Ha TOBEPXHI BEJIHMKY KUIBKICTH HOHIB
INaporeny, ski 31aTHI OOMIHIOBATHCS Ha KaTIOHHU, IO 3HAXOISThCS B
pimuHi. ToMy KkaTioHIT MOXXHa YMOBHO 3amucatd Tak: R™
~(nH"). Cunvroxucromni  kamionimu MICTATh  3QJIUIIKK  CyJIb(HATHOI,
docdarHol Ta IHIIUX CHWIBHUX KHUCIIOT; CIAOKOKUCIOMHI - KApOOKCHIIbH1
—COOH, cynshorpyny —SO03zH ta 1H111 rpymnu, mo c¢iado AUCOLIIOI0Th.
Hanpuknan, xartionit mapku KVY-1 € npoaykroMm mosiiKoHAEHCAIlll
beHo006eH30ICYTGOKUCITOTH 1 € OiQYHKIIOHATHPHUM  KaTIOHITOM
(mictuth penonbuuit rigpokcwst —OH i cynmbdhorpymy —S03H).

Ha moBepxHi KaTiOHITIB BiAOYBAEThCA KamMiOHHUL OOMiIH, SKUW 3arajoM
MOHA 300pa3UTH TaKUM PIBHSIHHSIM:

R (nH")+Mc" An™ - R" Me™ +(H"), An™.

Komipky anionimy moxHa YSIBUTH SIK BHCOKOMOJICKYJIIPHUAN
MOJIIBAJICHTHUM KaTiOH, MPOTHIOHAMH SIKOTO € Tiapokcua-ionn OH~,
3MaTHI 70 OOMiHY Ha aHIOHHM po3unHy, Hampukiana: R"™(mOH~).
JIOHOTeHHHMH TPYHAMHU CUTbHOOCHOBHUX AHIOHIMI6 € AMOHIEBI OCHOBH,
a c1abKOOCHOBHUX - aMIHOTPYIIU Pi3HOTO cTymneHs 3amimeHHs (—NHoy,
=NH, =N—) Ta 3anuimku 1HIIMX OpraHiyHuX OCHOB. Hampukiaa, aHioHIT
mapku AH-10 € ciimio 4eTBepTUHHUX aMOHIEBUX OCHOB.

CxeMy anionno2o 06MiHy, IKMI1 BIIOYBA€TbCS Ha IOBEPXHI aHIOHITY,
MOYHa 300pa3UTH TakK:

R™(nOH )+ Me™ An™ - R™ An™ + Me™(OH),.

OpnHi€er0 3  TONOBHUX  XapaKTEPUCTUK  HOHITIB €  iX 0OMiHHA
EMHIcmb, TOOTO YUCIIO MUTIMOJIIB HOHIB, 110 3B'A3ye | T cyxoro HOHITY 3
PO3UYMHY 32 PIBHOBAXHUX YMOB.

OckubKu HOHHHMI OOMIH € OOOPOTHUM TIPOIIECOM, II€ A€ MOKIIUBICTH
pereHepyBatd  BUKOpuCTaHl  HonitTh.  KarioHiTM  pereHepyroTh
KUM'STIHHAM 1X Y M po3unHi HC1, aHIOHITH - BIATOBITHO B M pPO3UHHI
JyTYy.

Haiininpuioro 3actocyBaHHs WOHITH HaOyJU AJiE OTPUMAaHHS 3HECOJIECHOI
(memi-HepamnizoBaHoi) Boau. JlJis 1bOro BOAY CHOYATKY MPOMYCKAIOTh
yepe3 KOJIOHKY 3 katioHiTomM R™(NH™), ne BinOyBaeThcs KaTiOHHUH OOMIH,
HAIPUKIIA;



R (nH")+nNaCl - R (nNa")+nHClI,

MOTIM OTPUMAaHY ITiIKUCIIEHY BOJY MPOIYCKAIOTh Yepe3 KOJOHKY 3
axionitom R™(raOH~):

R™(nOH")+nrHCl » R™ (rC1")+nH,O0.
2

OuwnrieHa Bojia 3a XapaKTEPUCTKAMU HE TIOCTYIAE€ThCS BOII
UCTUILOBAHIMA.

Biosioriuna posab iioHHOro o0MiHy.3 OOMIHOM HOHIB TOB'A3aHa
OUIBIIICT, TIPOIECIB Yy JKMBUX cucTemaX. KpoB sk omHy 3
HallBaXXJIMBIIIUX PIOAUH OpraHi3My MOKHa pO3IJSAaTd SIK PO3UUH
NEKTPOINITIB i3 cepenHbol0 KoHIeHTpamiero 0J5SM. HMonoo6-MmiHHI
BJIACTUBOCTI MAlOTh CTPYKTYPHI €JIEMEHTH KIITHH: f]pa, MITOXOHJpII,
MeMOpaHu, MIKpocoMu Ta 1H. OTKe, MOKHAa BBa)KaTH, L0 OpPraHi3MU
noOyaoBaHi 3 HoHITIB. HailnpocTimuii HOHHMII OOMIH BHSBISIETHCS
TaKOX y J1i (pepMEeHTIB Ta 010JIOTTYHUX MEMOpaH.

BrnactuBocTi  HOHITIB MarOTh TKAHMHM POCIMH 1 TBapHWH. iX
KaTiOHOOOMIHHI BJIACTUBOCTI BU3HAYAIOTHCS HASBHICTIO KapOOKCHUIIBHUX
ta ¢ochaTHUX TPy, a 37aTHICTb OOMIHIOBATHUCS aHIOHAMH -
aMiHOTpyrnamu O1JIKIB.

Wownitu BUKOPHUCTOBYIOTh TaKOX SIK KaTalll3aTOPU JEAKUX PEAKIlIA, s
OUMINICHHS CTIYHMX BOJ, Y WOHOOOMIHHIMN Xpomarorpadii - s
BUJIUICHHS Ta OYMIICHHS aMIHOKHCJIOT. iX 3aCTOCOBYIOTH Y MEIMYHIN
MPAKTHUIll JJI1 KOHCEPBYBAHHS KpPOB1, TIPU OTPYEHHSIX HOHAMH Ba)KKHX
metanis (Pb?*, Hg?*, Cd?* tomo). KaTioHiTH NpU3HAYAIOTH SK aHTALUIHI
3aco0M TpW anuao3ax, Mg JIKyBaHHS HaOpsKiB, TOB'SI3aHUX 13
JICKOMITCHCAIIIEI0  CEepIIeBOi  MIsUIBHOCTI, Ta 3amoOiraHHs iMm. 3a
JIOTIOMOTOI0  TOHOOO-MIHHMKIB BUTOTOBJISIIOTH JUTSYE XapUyBaHHS -
HOHITHE MOJIOKO.

7. @13UKO-XIMI4HI OCHOBH aCOPOIIiiiHOT Teparnii

3HauHy KUTBKICTh 3aXBOPIOBAHb JIIOJCH CIPUYMHIOITH UY>KOPIAHI IS
OpraHi3My CIOJYKH eKk302eHH020 (IPOMUCIIOB] 3a0pyJHEHHS, TECTULIUIH,
npenaparu noOyTOBO1 XiMii, JKapChKI 3acobu TOIILIO)
Ta eH0o2ceHH020 (YTBOPIOIOTBCSA 1 HAKONMUYYIOTBCS B OpPraHi3Mi,
HaIMpUKIaA, MpU ONiKax, MPOMEHEBIH XBOPOO1) noxoodcenrs. HoBuii
HanpsiM MEIWUMHU, SKUH, HA BIAMIHY B TPaAULINHOI, TPYHTYEThCS HE
Ha BBEJICHHI JIIKIB B OpraHi3M, a Ha BUBEACHHI 3 HHOTO IIKIJJIUBHUX 1
TOKCHMYHUX PEYOBHMH, HA3UBAIOTh a0copbyilinoio, abo epepenmmnoio?,



Meouyurnoro. OIOBHUM 3aBIaHHSIM METOMIB e()epeHTHOI MEAMIUHU €
MOJICITFOBAHHS MIPUPOTHUX METOIIB JETOKCHKAIII1.

3aJIe)KHO  BIJT KOHKPETHOI METH COpOIliiHa JCTOKCHUKAIlS MOXKeE
3MIMCHIOBATUCH METOJIOM 2eMocopoyii, naazmocopoyii, aimgpocopodyii,
JIIK8OpOCOpOYii, enmepocopb-yii, aniikayitinoi copoyii.

[TpunuMn cemocopbyii ondrae y NMpOMyCKaHHI KPOBI 4epe3 KOJOHKY 3
ajcopOeHTOM, sIKa MiJKIIOYeHAa 10 CHUCTeMH IMPKYJSMil KpoBi. Y
MEIUYHINA TIPAaKTUIll 1€ METOJ YacTO Ha3HMBAIOTh cemonep@ysicio 1
3aCTOCOBYIOTh MIPU HUPKOBIN Ta MEUIHKOBIA HEAOCTATHOCTI, €K30M€HHUX
Ta 1HJAOTE€HHUX OTPYEHHSIX CHOAIMHUMHU MpenapaTaMu, HEUPOJICITUKAMH,
dbochopopraHiyHUMH CHOJYKaMU Ta 1H., ayTOIMyHHUX Ta ajiep-TiHHUX
3aXBOPIOBaHHSIX TOMIO. [l IMIMPOKOTO 3acCTOCYBaHHS TeMOCOPOIIii
NOTPIOHO BUPIMIUTU MPOOIEMY CTBOPEHHSI BIATIOBIIHUX eeMOCOpOEeHmiE 3
BUCOKOIO T'€MOCYMIC-HICTIO 1 CEJICKTUBHICTIO, SKI HE 3MIHIOIOThH
PEOJIOTIYHUX XapaKTEPUCTUK KPOBI, € XIMIYHO CTIMKHUMH, BHSBISIOTH
BHCOKY a/ICOPOIIIHY 3aTHICTb CTOCOBHO TOTO YH 1HIIIOT'O TOKCUHY.

CyTb nrazmocopbdyii - TPONMyCKaHHA IIa3MH  KpPOBi, TOMEPEIHBO
BIJIOKpEMJICHOI BiJl (DOPMEHUX E€JIEMEHTIB Yepe3 KOJOHKY 13 COpOESHTOM.
[et MeTO/ 3aCTOCOBYIOTh IIPH TSHKKUX OTPYEHHSIX Y TUX BHUIAJKAX, KOJIH
HE MOKHA BUKOPUCTATH T€MOCOPOIIiIO.

Jlimgpocopoyiro (OUMIIEHHST OpraHi3My MNpPONYyCKaHHSAM JiMpu uepes
KOJIOHKY 13 COpOEHTOM) HaiuacTillleé 3aCTOCOBYIOTh NPH E€K30IN€HHUX
OTPYEHHSIX aJKajoigaMu 0101 MOTaHKH, XJIOPOMOXITHUMHU BYTJICBOIHIB
Ta iH. [lepeBaroro boro MeToy €

BITHOCHA HETPABMATUYHICTh (BIACYTHICTh YIIKOKEHHS (HOPMEHUX
€JIEMEHTIB, TOPYIIEHb 3rOPTaHHS KPOBI Ta 3MIH y CEpLEBO-CYAMHHIN
CHUCTEMI).

Enmepocopbyito 301UCHIOIOTh 32 JTOMOMOTOI0 TEPOPaTbHOTO BXKUBAHHS
COpOCHTIB, TaK 3BaHUX eHmMepocopOeHmis, siKi Tl 4Yac MPOXOHKEHHS
yepe3 TpaBHUM KaHai aacopOyloTh IIKIAJIMBI PEYOBHHHU, 3MEHIIYIOUU
TUM CaMHM iX BMICT y KpOBi. 3aCTOCOBYIOTh 1€l METOA ISl BUBEIACHHS
aJKaJoi/liB, HAPKOTHYHHUX PEYOBUH, 0apOITypaTiB TOIIO, JIKyBaHHS
aJIeprifiHUX 3aXBOpIOBaHb. Po3po0ieHO eHTepoeopOeHTH Ha OCHOBI
POCIIMHHUX BOJIOKOH - (himocopbenmu, K1 OYMIIYIOTh OpPTaHi3M BiJ
PafioOHYKIII/IIB, BAXKKUX METAJIiB.

Jlnst mikyBaHHsS 1H(IKOBaHUX paH, OMNIKIB €PEKTUBHOI € aniikayitiHa
mepanis - OIUH 13 METOJIB JIETOKCHKAIlli OpPraHi3My HakjJIaJaHHSM Ha



pany a00 30HY OMiKy MapJieBOi MOB'A3KH 13 cOpOIiitHUM MaTepianom. Lle
CHpUS€ 3BUIBHEHHIO YIIKOKEHUX TKAHUH B1J MPOIYKTIB po3Mary OLIKiB,
iHTeHCcH(DIKaIlli POIeCiB pereHepalii TKaHWH, 3MEHITICHHIO 1THTOKCUKAITi1
iJIoro oprasizmy. Po3po0ieHo BOJOKHHMCTI BYT1IbHI COpOEHTH 3
IMMOO1JII30BaHUMHM Ha MOBEPXHI (DepMEHTaMHU, SIKI CIPHUSAIOTH HIBUAIIOMY
3aro€HHIO paH. BoHUM MOXYyTh OyTH TaK0>X HOCISIMH JTIKAPCHKUX 3aC00i1B -
aHTUO10THKIB, aHTUCENTUKIB Ta 1HIINX aHTHOAKTEplaTbHUX MpernapaTis.

[Tlim wac BuOOpPYy TOrO0 YW IHIIOTO COPOCHTY BPAaxOBYIOTh HOTO
CEJICKTHBHICTb 1 COpOIIIITHY €MHICTh BIAHOCHO KOHKPETHOI PEUOBHHHU.

8. Xpomarorpadis Ta ii 3acTocyBaHHs B 010JI0T1i 1 METUITMH1

Xpomamozpaghia - ye ¢hizuxo-ximiuHuti mMemoo po30ineHHs | aHali3y
cymiwte 2asie, eunapie, pioun abo poO3UUHEHUX Peyo8UH 3d 0ONOMO20I0
copoyitinux npoyecis. lleit metron BiakpuB y 1903 p. M. llBer, sikuit
yoepiie 3acToCyBaB MHMOro Il PO3JAUICHHS POCIMHHUX TITMEHTIB.
Xpomarorpadis IpyHTYEThCSI Ha PI3HOMY PO3MO/I1JII KOMIIOHEHTIB CyMiIITi
MIX JIBOMa (azaMu -pyxomoro Ta HepyXoMOro.

PeuoBunu, 101(0) CKJIAJIal0Th HEPYXOMY ¢azy,
HA3UBAIOTh copbenmamu. BoHn MoxyTh OyTH SIK y TBEpAOMY, TaK 1 B
piIKOMY CTaHi, ajge 3a3BUYail I11e TBEpJl pE4YOBHHHU. SK CcopOeHTH
BUKOPUCTOBYIOTh CHITIIIN T10KCHUJ, CUJIIKAreib, AIFOMIHINA OKCHU] TOLIO.

Pyxoma (aza - nie nmotik piguHu abo raszy, mo QuUIbTPYEThCS KPi3hb IIap
copbenty. Bona Bukonye (PpyHKINT po3uuHHuKa 1 HOcis CyMIllIl PEYOBUH,
K1 aHATI3YIOTh, 1 ii HA3UBAIOTH COPOAMOM.

Xpomatorpadiss mociae OIHE 3 MPOBIAHUX MICIb CEpel BEJIHUKOL
KUTBKOCTI XIMIYHUX Ta (DI3UKO-XIMIYHUX METOJIB PO3AUICHHS, aHAI3y,
JTOCHIDKCHHSI CTPYKTYPH 1 BIJIACTMUBOCTEH 1HAMBIAYyaJIbHUX XIMIYHHX
CHOJIYK Ta iX CKIAQOHUX CyMIIIEH 1 Jy’K€ IIUPOKO TMpeACTaBieHa Y
HepsxaBHiil papmakonei Y KpaiHu.

Huni  xpomartorpadito  mHUPOKO BUKOPUCTOBYIOTH y  HAYKOBUX
JOCTIKEHHSAX Ta y TMPaKTUIll JabopaTopid 3 KOHTPOJIIO SKOCTI
JTKapChKUX 3aC001B, KJIIHIYHUX Ta XIMIKO-TOKCHKOJIOTTYHHUX JTaOOpaTOPIH.

Kaacudikanin xpoMmaTtorpagiuHux MeToaiB. XpomaTtorpadiuHi
METO/ MOJIISIOThH 3a PI3HUMH O3HAaKaMH, a 0Txke, XpoMmaTorpadis OyBae
TaKuX THUITB.2A308a, 2a30piOuHHa Ta piouxHa (3a MPUPOAOI0 CEPEIOBHUIIIA,
B SKOMY MPOBOIUTHCS PO3IIICHHS ), MONEKVIAPHA, 2elb-Pitbmpayitina,
LlOHOOOMIHHA, 0ca008a, po3nodilbHa (3a MEXaHI3MOM PO3JIITICHHS);



KOJIOHK08A, nanepoea, moHKoulaposea, kaniiapra (3a TEXHIKOO
BUKOHaHH:). KopoTko posrisHeMo xpomatorpadiddi METOIN aHai3y,
HaWTIOMIHMPEHIII B 610JI0TIT Ta MEIUIIHHI.

l'azoBa xpomatorpadis. [ns posaiuieHHs, aHamM3y 1 JOCHIIKCHHS
pPEUOBMH Ta iX CyMilieHd, 0 HE PO3KJIaNaloThCs y Ta3yBaToMy CTaHi,
HANIIMPIIIOTO 3aCTOCYBaHHS Habyna eazoea xpomamozpagis.

VY razoBiii xpomarorpadii sk pyxomy dasy (2az-Hocill) HalgacTime
BUKOPHCTOBYIOTh 1HEPTHI Ta3u (remii, aproH, a3ot). Hepyxomoro ¢azoro
MOXe OyTH HeJleTKa piadHa (TJIIepos, TMOJIeTUIICHIIIKOb), SKY
HAHOCATh Ha TBEPAMM HOCIM (CKI0, Te(JIOH), IO HUM 3allOBHIOIOTh
KOJIOHKY.

[lix yac mpOXOJKEHHS JOCTIAKYBAaHOI CyMillll 4epe3 XpoMarorpadiuny
KOJIOHKY 11 KOMIIOHEHTH CEJIEKTUBHO YTPUMYIOThCS HEPYXOMOIO (ha3oro,
a TMOTIM BHUXOJATH 13 KOJIOHKH 1 PEECTPYIOTHCS JE€TEKTOPOM, CHUTHAIH
AKOTO aBTOMAaTHYHO 3aIMCYIOThCS y BUIIIANL XpoMatorpamu. KoxxHomy
KOMIIOHEHTY CYMIIII Ha XpOMAarorpaMmi BIANOBIJAE OKPEMHH MiK.
[TonoxxeHHsT MMiKa BU3HAYAETHCS BEIUYMHOIO Yacy ympumyeanhs (X),
TOOTO 4acoM BiJl MOYATKYy BBEACHHS NPOOU 10 BUXOAY MaKCHUMAaJbHOTO
niKa.

[nenTudikaiirto KOMIOHEHTIB CyMIIIl TPOBOJSATH 3ICTABICHHSM 4Yacy
YTPUMYBaHHS BIJTMIOBIJIHOTO KOMIIOHEHTa 1 €TaJOHY - PEYOBUHHU
aHAJOrIYHOI  CTPYKTypu. 30Ir 4Yacy yTPUMYBAaHHS €TAJOHY 1
JOCJIIKYBAaHOT pEUOBUHM CBITYUTH MPO iX 1ICHTUYHICTb.

BusHaueHHsT KUIBKICHOTO CKJIaay CYMIllll TIOJSITa€ B TOMY, IO
IHTEHCUBHICTH MiKa KOKHOTO KOMITOHEHTa MPOTMOpIliiHa HOro BMICTY B
CyMiIIi.

Meron razoxpomarorpadiuHoro aHamizy nayxe udymiuBuid. s #ioro
MPOBEICHHS IOCTATHHO KUIbKa KyOIYHMX CAaHTUMETPIB ra3y, MIKpOJIITPIB
PIIMHU Y1 MIKPOTPAMIB JIETKOT pEYOBUHHU.

['a3oBy xpomarorpadito MIMPOKO 3aCTOCOBYIOTh Yy MEIUIIMHI IS
BU3HAYCHHS BMICTY OaraThOX JIKapChKUX TMpenapariB, MPOIYKTIB 1X
MeTaboIli3My, pIBHS JKUPHUX KHCJIOT, XOJECTEpPHHY, CTEpOIidiB B
OpraHi3Mi XBOPOTrO TOIO, Y TOKCUKOJIOTIYHIA XiMii, Cy/IOBIf MEIUIINHI,
KPUMIHAJIICTHUIII Ta TIT1€HI.

Pinuana xpomarorpadis. Y metoai piaumHHOI Xpomarorpadii pyxoMoro
dazor € pioura, HEpyxoMow - TBepAuil amcopOeHt. Ha BigmiHy Bix



ra3oBoi, piAMHHA XpoMartorpadis Moxe OyTH BUKOPUCTaHA AJS aHAI3y
PEYOBHH 3 MOJICKYJSIPHOIO MAacOI0 BiJl KITBKOX COTEHb 10 KIUIBKOX
MIJIBHOHIB a. 0. M., Y TIM YHUCJI CKJIAJHUX MaKpOMOJIEKYJ, HyKICTHOBUX
KHCJIOT, OLJIKIB TOIIIO.

SK pO3UYMHHHMK 3aCTOCOBYIOTBH JIETKI BYTJIEBOJHI Ta iX IMOXIJHI: T€KCaH,
OCH3eH, TOJTyeH, METaHOJ, €TAaHOJ TOMIO. iX BHOIp BU3HAYAETHCS THUIIOM
COpOEHTY, SKUM MOXe OyTH CHITIKArelb, aJlOMiHIN OKCHU, MarHiii OKCHUI,
caxapo3a, MoJIIMEpH.

3ane’KHO BiJl XapaKTepy B3aeMOJiH, 110 B1IOYBalOThCS B IIapi COPOEHTY,
PIIUHHY xpomMatorpadiro MOUISIOTh Ha JB1
TPYIU: MOJEKYAAPH) Ta XeMOCOPOYILHY.

Jlo nmepiioi TpPynu  BIIHOCATH 2elb-Qitbmpayiiny  (MONEKVISAPHO-
cumogy), 10 Apyroi rpynu - aginuy {biocneyughiuny) xpomamozpagiro.

l'env-ghinempayitina xpomarorpadist ~ IpyHTYETbCA  HAa  MPUHIUII
PO3IUICHHS CyMIllll PEYOBUH 3a po3MipaMu ixHIX MoJiekyid. I[Iporec
B110YBa€ThCS 3aBISIKH TOMY, 110 B IICOMIT (MOJICKYJISIPHE CUTO) a00 TTOpHU
reyiro TuyHIYIOTh TUIBKH TI PEYOBHHM, PO3MIPH MOJIEKYJ SKUX HE
NEPEBUIIYIOTh PO3MIPU NOp ancopOeHTy. YHACHIIOK I[LOTO MOJICKYJIH
MEHIIIOTO PO3MIPY JA0Jal0Th OUIBIIUN MIISAX 1 BUXOJATH 3 KOJOHKH TIi3-
HillIe, HIK OLIBIIT MOJIEKYIIH.

OcTaHHIM YacoM MOJEKYJSIPHO-CUTOBY XpoMarorpadiro  MIHPOKO
BUKOPUCTOBYIOTh JIJIA BH3HAYEHHS MOJICKYJSIpHOI Macu  OLIKIB,
BUJIJICHHS Ta  OYMINCHHS  Olomoii-MepiB  (OUIKIB,  TMENTHAIB,
MoJIiCaxapy/IiB, HYKJIETHOBUX KHCJIOT) 1 HaBITh ISl PO3IIJICHHS KJIITHH,
HaANPUKJIIAA, TIM(OIUTIB, EPUTPOIIUTIB TOIIO.

[TanepoBa xpomatorpadis (I1X). V dapmamii ¥ MeauuuHi MIHUPOKO
3aCTOCOBYIOTb NANEPo8y 1 MOHKOULApO8) xXpomamoepadii, siKi
BIJIPI3HSIOTHCA Bl IHIIMX XpoMarorpadiuHux METOMIB MPOCTOTOIO Ta
3pYYHICTIO BUKOHAHHS €KCIIEPUMEHTY.

VY IIX sk HepyxoMy ¢a3y BUKOPHUCTOBYIOTH XpoMarorpadiuHuil marip,
a00 pEeYOBHHH, ITOTNIEPETHHO HAHECEH] Ha HOTO BOJIOKHA.

JUist oTpyMaHHS XpoMaTorpaMu pPO3YMHU YHMCTHX PEYOBHH (CBIJAKIB) 1
CyMilll, IKy TOTPIOHO PO3IIIUTH, HAHOCATh Ha XpoMmaTorpapiyHuil namip,
HWKHIN KiHEUb SIKOTO 3aHYPIOIOTh Y BIJNOBIIHY CUCTEMY PO3YMHHUKIB.
UYepes nesikuii 94ac CyMilll PO3AUIAETHCS HA 30HH OKPEMUX KOMITOHEHTIB.
JIist  BUSIBIEHHS 30H XpoMaTorpamy po3risigaloTh y cBiTm Y®-



BUIIPOMIHIOBAaHHS 3a TMEBHOI JOBXHHHM XBHWJI W OJIBIEM MO3HAYAIOTh
KOHTYPH TISM.

KinpkicHe BH3HAauUCHHs TOJISITAa€ B TOMY, IO IUIAMY BHPI3alOTh 1 TIiCHs
noapiOHEHHsT  Mamepy  eKCTparyloTh  JIOCHIKYBaHy  PEUOBHHY
BIJIMOBIAHUM PO3YMHHUKOM. BMICT peyoBMHM BHU3HAYAIOTh OYIb-IKHUM
METOJIOM,  TPHIATHUM  JJIs  BU3HAYCHHS  MaJIUX  KiJIBKOCTEH
(ciexTpodoromeTpis, mossiporpadist TOIIO).

TonkomapoBa xpomarorpadis (TIIX). ¥V mpomy meTomi poias HOCI
BUKOHYE TOHKHH IIap ITOPOIIKOMOMIOHOTO COpPOCHTY, HaHECEHWH Ha
CKIIsTHYy a00 MeTalleBy INIACTUHKY. SIK COpOCHTH 3aCTOCOBYIOTH
CHJTIKAreb, aJIFIOMIHIN OKCHJI, MarHii CHIIIKAT TOIIIO.

AHani3 UMM METOJIOM 3arajioM MajO YHMM BiJPI3HSETHCS BiJ MarnepoBOl
xpomarorpagii. Pazom 3 Tum meron TILIX mae HHM3KY mepeBar: BUCOKY
MIBUJKICTB IIpoLiecy XpoMaTorpadyBaHHs, MOKIUBICTh BUKOPUCTAHHS SIK
HEpPYXOMOi a3y OIBIIOr0 aCOPTUMEHTY COPOEHTIB.

I[IX 1 THIX mnocigaroTh OJHE 3 MPOBITHUX MICIb CEpell METOJIB
PO3IUICHHS Ta aHallily OpraHiyHUX 1 OlOOpraHiYHUX CHOJYyK. 3a
JIOTIOMOTO0 ITUX METO1B MOYKHA BU3HAYUTH pedoBUHU Macoro 10-20 MKr,
PO3/IIJICHHSI TPUBA€ KiJbKa XBUJIMH, TOMY iX YacTO 3aCTOCOBYIOTH SIK
EKCIIpec-MEeTOIH.
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