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Pedepar/anoTanis:

1. Y nuceprauiiiziil po60Ti AOCIiIPKEHO [10BEIiHKY OZHOTO 3 KJIIOYOBUX [1apaMeTPiB BOGHUX PO3UMHIB — BOJHEBOIO
[IOKa3HMKaA — 3a 3MiHU TeMIlepaTypy, KOHLIEHTPaLlii cosiel Ta 6iKiB y po3unHi. BogHeBuil NoKa3HUK (MoKa3HUK pH)
BU3HAYA€ETbCS KOHLEHTPALI€I0 BiJIbHUX i0HIB BOJIHIO Y PO34MHIi Ta Biflirpae BUpilaabHy poJib y pOpMyBaHHi Piznko-
XiMIYHUX BJIaCTUBOCTEN PO34YMHY. JJOCIiI>KeHHS [TOBEiHKY MTOKa3HUKA PH € akTyasibHUM, aJiKe IMTOKa3HUK
KUCJIOTHO-JIY>KHOTO 6aJjIaHCy BIIJIMBA€ TAaKOX Ha €J1eKTPOoPi3nyHi BIAaCTUBOCTI 6ijIKa, CTPYKTYpPHY OpraHizallito
BOJHOTO CEPEOBHUIIA, CTA0IIbHICTh KOJIOIIHUX CUCTEM Ta NEPEOir 6i0XiMiYHMX MPOLECIB Y )KUBUX OpPraHizmax.
Binomo [1], mo nokasHuk pH KpoBi JII0AMHY € SKOPCTKOIO (Pi3i0I0ridyHOI0 KOHCTAHTOIO i HAabyBa€ 3HaYeHb B MEXKax
7.36-7.44 oguHuLb. Buxin 3a MeXi BKa3aHOrO iHTE€pBaly IPU3BOJIUTD [I0 [IOPYIIEHHS MIPOLIECiB TOMEOCTAa3y, a
BiIXWJIEHHS HOPMaJIbHOTO NoKa3HMKa pH Ha 0.4-0.5 oAUHMIL MOXKE CIIPUYMHUTH HE3BOPOTHI 3MiHM, HECYMICHI 3
JKUTTSM. 3MiHU KMCJIOTHO-OCHOBHOTO CTaHy KpPOBi BIUIMBAIOTh HA (PYHKIIOHYBAaHHSI (PEPMEHTHHUX CUCTEM,

IIPOHUKHICTb KJIITUHHUX MEMOPaH, TPAHCIIOPT KMUCHIO Ta BYIJIEKUCJIOTO rady, a TakoXX Ha eJIeKTPOKiHeTHYHI



BJIACTMBOCTI O1JIKiB II71a3MU KpOBi. KpiM TOr0, 3HM>KE€HHS KOHLIEHTPaLii XJIOpuy HaTpilo B KPOBi € IPUYUHOIO
BHXOJy BOJY 3 KPOB'SIHOT'O pycJjia y MDKKJIITUHHUIN NPOCTIp, 10 NPU3BOAUTD [0 3arylieHHs KPOBi, HOpyLIeHb pO60TH
HEPBOBOI Ta CEPLEBO-CYIMHHOI CUCTEM, a TAKOXK 3MiH BOJIHO-COJIbOBOTO 6ajlaHCy OpraHizmy. TakuM YMHOM,
IOCJIiI)KEHHS 3aKOHOMIpHOCTEN (POPMYBaHHSI KMCJIOTHO-OCHOBHOTO 0aJIaHCY € BOKJIMBUM SK 3 QyHIaMEHTAIbHOI,
TaK i 3 NPUKJIAIHOI TOUYKU 30py. [Ipo6iemi BU3HAUEHHS] BOJHEBOTO [TOKAa3HUKA PO3UMHIB Ta JOCTIIKEHHIO
TEMIIePATYPHUX i KOHLEHTPALiHUX 3aJIEXKHOCTEN [MOKa3HUKaA PH PUCBIYE€HO 3HAYHY KiJIbKiCTh HAYKOBUX IIPALb.
JI7151 onuCy KUCJIOTHO-OCHOBHUX BJIACTUBOCTEH BOJHUX CUCTEM TPAJULIIHO BUKOPUCTOBYIOTHCSI TEPMOAVHAMIUHI
MiIXOOU, TEOPisl €JIEKTPOJITUYHOI ArCoLiaLii, MOLE aKTMBHOCTI 10HIB Ta ySIBJIEHHS IIPO aBTOIPOTOJII3 BOLU.
3HayHa YacTHHA iCHYI0UMX MOJiesiell 6a3yeThCsl Ha MIPUITYLIEeHHI PO OLHOPIAHICTb CTPYKTYpY BOAU Ta
He3aJIeXXHICTb [IPOLIECIB IIEPEHOCY ITPOTOHIB Bifl JI0KaIbHOI OpraHisalii BogHeBUx 3B'13KiB. OfjHaK TaKi Nifxonu He
3aBXX[I1 JO3BOJISIIOTH NNOSCHUTH OCOOJIMBOCTI OBEiHKM IIOKa3HMKa PH y KOHLIEHTPOBAaHUX COJIbOBUX Ta 01JIKOBUX
CUCTEMAX, JIe CYTTEBY POJIb Bif[irpaloTh KOJIEKTUBHI e(eKTH, rigpartaliiiHi mpolecu Ta CTPyKTypHa rnepebyioBa
BOJHOTO CepenoBuIIa. Y Cy4aCHUX AOCIIIPKEHHSX TaKOXK aKTMBHO 3aCTOCOBYIOTBCSI CTATUCTUYHI Ta MOJIEKYJISIPHO-
IVHaMIYHi [igX0OU 40 ONUCY CTPYKTYPY BOAY M ME€XaHi3MiB [IepeHOoCy IIPOTOHIB. [IpoTe 3HaYyHa CKIafHICTh
MI>KMOJIEKYJISIPHUX B32€MO/Iii1 y BOJi Ta GIIKOBUX PO3YMHAX He 403BOJIS€ CPOPMYBATU YHiBEpCATbHY MOJEJIb, SIKA O
O/IHOYAaCHO BPaxoOBYyBaJja BIUIUB TEMIIEPATypU, KOHLEHTpPALlil eJIeKTPOJIITIB, 6i/IKOBUX MaKpPOMOJIEKYI,
NlieJIeKTPUYHOI MPOHUKHOCTI Ta CUCTEMU BOJIHEBUX 3B’S13KiB HAa KUCJIOTHO-OCHOBHUM 6ajyiaHc. HegocTaTHbO
OOCJiI)KEHUM 3aJIMIIAEThCS TAKOXK B3a€MO3B'SI30K MDK [TOKa3HMKOM pH Ta f3eTa-noTeH1iasoM 6iJIKOBUX PO3UNHIB,
X04Ya caMe IIi mapaMeTpy 3HAYHOIO MipOI0 BUBHAYAIOTh CTA01IBbHICTD 6iOKOIOITHUX CUCTEM Ta OCOOIMBOCTI
MDKMOJIEKYJISIpHOI B3aeMmogii. Oco6irBUl iHTepeC CTaHOBJISTh BOAHI PO3YMHY aIbOYMiHY, OCKIJIbBKY aJIbOyMiH €
OJIHMM 3 OCHOBHMUX OiJIKiB [1J1a3MU KPOBI Ta Bifjirpae BaXJIUBY POJb y NiATPUMaHHI OHKOTUYHOTO TUCKY, TPAHCIIOPTi
6i0JI0TIYHO aKTUBHUX PEYOBUH Ta PETYJIALii KUCJIOTHO-OCHOBHOI piBHOBaru opratizmy. Kongopmauiinuii cran
MOJIEKYJI aJIbOyMiHy, CTYIIIHb iX rizpatanii Ta noBepxHeBUi 3aps iCTOTHO 3ajiekaTh Bii KUCJIOTHOCTI cepeoBUIa,
1110, Y CBOIO YEPTy, BIVIUBAE HA €JIEKTPOKIHETUYHI XapaKTePUCTUKU CUCTEMU. Y BUCOKOKOHILIEHTPOBAHUX OiIKOBUX
PO34YMHax AOJATKOBO BUHUKAIOTh KOONIEPAaTUBHi e(eKTU Ta IIPoLecu IPOCTOPOBOi caMOOpraHizallii, IKi MOXYyTb

BIIJIMBATY Ha PYyXJIMBICTb IIPOTOHIB i MeXaHi3MU (POPMYBaHHS BOJHEBOIO IIOKa3HUKA.

2. The dissertation investigates the behavior of one of the key parameters of aqueous solutions - the hydrogen
index - under variations in temperature and concentrations of salts and proteins in solution. The hydrogen index
(pH value) is determined by the concentration of free hydrogen ions in a solution and plays a crucial role in the
formation of the physicochemical properties of the system. Investigation of pH behavior is highly relevant, since
the acid-base balance affects the electrophysical properties of proteins, the structural organization of the aqueous
medium, the stability of colloidal systems, and the course of biochemical processes in living organisms. It is known
[1] that the pH value of human blood is a strict physiological constant ranging from 7.36 to 7.44. Deviations beyond
this interval lead to disturbances in homeostasis, while changes in normal pH values by 0.4-0.5 units may cause
irreversible alterations incompatible with life. Variations in the acid-base state of blood influence the functioning
of enzymatic systems, the permeability of cellular membranes, the transport of oxygen and carbon dioxide, as well
as the electrokinetic properties of blood plasma proteins. Furthermore, a decrease in sodium chloride
concentration in blood causes water transport from the bloodstream into the intercellular space, resulting in blood
thickening, disorders of the nervous and cardiovascular systems, and disturbances of the body’s water-salt
balance. Therefore, investigation of the mechanisms governing acid-base balance formation is important from
both fundamental and applied perspectives. A considerable number of scientific studies have been devoted to
determining the hydrogen index of solutions and investigating the temperature and concentration dependences of
pH. Traditional approaches to describing the acid-base properties of aqueous systems are based on
thermodynamic concepts, the theory of electrolytic dissociation, ion activity models, and the concept of water
autoprotolysis. Most existing models assume structural homogeneity of water and independence of proton
transfer processes from the local organization of hydrogen bonds. However, such approaches do not always
adequately explain the behavior of pH in concentrated salt and protein systems, where collective effects, hydration
processes, and structural rearrangements of the aqueous medium play a significant role. Modern investigations



also actively employ statistical and molecular dynamics approaches for describing water structure and proton
transfer mechanisms. Nevertheless, the considerable complexity of intermolecular interactions in water and
protein solutions prevents the development of a universal model capable of simultaneously accounting for the
influence of temperature, electrolyte concentration, protein macromolecules, dielectric permittivity, and the
hydrogen-bond network on acid-base balance. The relationship between pH and the zeta potential of protein
solutions also remains insufficiently studied, despite the fact that these parameters largely determine the stability
of biocolloidal systems and the characteristics of intermolecular interactions.
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