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BOJA - Benukuil gap nOpupobl, NOAAPEHHBIM Hamend 3emiie,
Osaromapst koropomy Ha Het cpopmupoBaiack BUOCDEPA. Mmenno B Boae
3apojauiach KH3Hb U 0e3 BOAbI OHa HEBO3MOKHA. CBS3b MEXIy BOAOU H
KU3HBIO Y€TKO MOAMETUI U 00pa3Ho chopmynupoBan Benukuil Jleonapao ga
Bunun: «OT BOABI BCe B MHpPE JKMBO, KH3Hb - 3TO OJAYyIIEBJICHHAs Boja». B
OpraHu3Me pPacTeHUH M KUBOTHBIX BOJBI (10 Macce) coumepxkutcs 50-99 %.
Tak, B Memy3e BOIbI - 99 %, B TpEXTHEBHOM UYE€JIOBEUECKOM 3apOBIIIE BOJIBI
conepxkurcs - 97 %, B Tene HoBopoxkaeHHOTO - 80 %, a y B3pOCIOro yenoBeka 10Jis BOAbI B OPraHU3MeE
cocrasisieT oT 70 10 50 %, B 3aBUCUMOCTHU OT €0 BO3pacTa, IpUUYeM, y My>KUUH, B CpeIHEM, Ha 5-7 % BO/IbI
Oonbire, yeM y skeHUMH. B opranusme uenoBeka 60-70 % BOIBI MPUXOAUTCS HA BHYTPUKIIETOUHYIO
KUJKOCTb, @ OCTaJIbHAasl YacTh - HA BHEKJIIETOUHYIO WJIM MEKKIIETOUHYIO KUAKOCTh, KOTOPYIO MOAPA3ACIAIOT
HA GHYMPUCOCYOUCMYIO, UHMEPCMUYUuanbHyto (MEXTKAHEBYIO) U  MPAHCUENIIONAPHYIO  HCUOKOCTU.
CootHorienue (B %) Mexy HUMH ipuMepHo 18:70:12, coorBercTBeHHO. [I0TpeOHOCTE B BO/IE B3POCIIOTO
YeJioBeKa B JIeHb cocTaBisieT 35 r Ha 1 Kr Macchl Tena, a rpyJHoro pedeHka - B 3-4 pa3za Oosnblie. be3 Bojibl
YeJI0BEK MOKET IPOXKUTH HE OoJiee HeleNn, a 0e3 MUTATENbHbBIX BELUIECTB - B IECATh pa3 JOJIbIIIE.
HecMmoTpst Ha BaXXHOCTb NMpHUBENEHHBIX (HAKTOB JyId Onosnoruu, naypear HobeneBckoil mpemuu A.
Cent-/Ipepau [14] TouHO TOAMETHII CYIIECTBYIONIMH Mapagokc: «buonorus 3a0buia 0 Bo/ie MoA00HO TOMY,
KaK MOKET M03a0bITh O HEll r1yOOKOBOIHAS ppI0ay. SIBHBIM MOJITBEPKAEHUEM CIIPABEUIMBOCTH ITHX CIIOB
U B Hallle BpeMs SBISIETCS OTCYTCTBUE CTaTbu «Boma» B DHIUMKIONEIUYECKOM CIIOBape Mo OHOJIOTHH,
u3gaHHoM B 1992 r. B Mockse. [1o100H0 O6uosioram, MUKpoOHoIord, (PU3U0JIO0TH, Bpaul U BETEPUHAPBI, K
CO’KaJICHUIO, TaKXKe HE yAENSIOT JIOJDKHOTO BHUMAHUS POJIU BOJbI B OpraHU3MeE, YTO HEOOXOAUMO CPOUHO
ucnpapiaTh. K coxanenuto, 1 QU3NKU U Ja)Ke XUMHUKH JI0 CUX MO HE YJESNSIIOT BHUMAaHUS MHOTOTPAaHHOMY
onucannio BOJIbl u mosToMy ceronHs mpakTH4ecKH HeT ompeaeneHus, uto takoe BOAA? OObekT, c
KOTOPBIM YEJIOBEYECTBO CTOJKHYJOCh C MOMEHTa CBOEIO IOSIBIECHUS, A0 CUX HOpP HE HMMEET YETKOro
Hay4yHoro ompexaeneHus. [lostomy mnepBas mpobimema - 310 ompenenenue YTO TAKOE BOJIA. B
cileayrouieM paszziene OyAayT AaHbl omnpeneneHus noHATHsAM BOJIA u ee MCTMHHBIM M KOJUIOMJHBIM
pacTBopam, a Takke OHMOCHUCTEMaM.
OcTtaHoBHMCS Ha BTOpO Mpo0biieMe BOJIbl, KOTOpas CBA3aHa HE C €€ MPUPOIHOM 3arajloqYHOCThI0, a
C TEPMHUHOJIOTHYECKON BakXaHaJIMEH BOKPYT BOJABI Kak B HAy4HOW, y4eOHOI nuTeparype, Tak U B APYTUX
UCTOYHUKAX, TJIe OHa (purypupyet. HemoHsATHBIE CBOMCTBA BOJIBI 4ACTO OOBACHSIOT HE 10 KOHIIA MOHATHIMU
TepMUHAMH. B nuTepaType mpH ONMHUCAaHWH 3araJOYHOCTH W TAMHCTBEHHOCTH BOJBI MCIOJIB3YIOT MHOTO
Pa3IMYHBIX  HEMOAXOMAIIMX TEPMHUHOB  CMPYKMYPUPOBAHHAS W 0eCMmpPYKMYPUpPOBAHHAs — 8004,
KPUCMALIUYeCcKas cCmpykmypa 600bl Uil ee K1acmepos, KpUCmai, NCe80OKPUCMALL, HCUOKULL KPUCTAILT,
KOJLIOUOHAsL cucmemd, 2eilb, 2U0Po2etb, NOAUMED, UHDOPMAYUOHHO-PA30680e UIH IHEPLOUHPOPMAYUOHHOE
cocmosiHue.
Bech aBaauartelii BeK U 10 HACTOSIIETO0 BPEMEHU UIYT CIIOPHI O CTPYKTYpE BOJABI, HO MPU ITOM B
OCHOBHOM TIPEBAIMPYET ABYXCTPYKTYpHas MOJIEIb: «CTPYKTYPUPOBAHHAS» M «AECTPYKTYPHUPOBAHHAS
Boja. TepMHMH «CTPYKTypUpOBaHHas BOJa» IIMPOKO HCIOJNb3YyeTCsl B peKjaMe Ui IPHUBIICUYECHUS
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nokynaresneil. B HacTosiiee Bpemsi, 61arogapsi pacueraM o METOIaM MOJICKYJISIPHOW JUHAMUKH 1 MoHTe-
Kapno TBepmo ycTraHOBI€HO, 4YTO BOJa B KOHICHCHUPOBAHHBIX COCTOSIHMSIX BCETAa HMMEET €IUHYIO,
TETPadAPUUECKYI0 U OYeHb JUHAMHYHYIO H-cetky [2,8 -11] . B Boge HeT cBoOoaHBIX Mosekyn HoO wmun
OTJENBHBIX €€ MEXMOJICKYJISIPHBIX 0Opa3oBanuil. [IpuuemM MOHSATHE «CTPYKTypa», €CTECTBEHHO, MOXKET
OTHOCHUTBCS TOJBKO K H-ceTke, HO He K Boje. [IoaTOMy TepMUH «CTPYKTYpUpPOBaHHAsl BOAA» C MO3UIUH
HayKH - a0COJIFOTHO HEIIPABWIbHBIM, B TO K€ BpEMs, 1€CTPYKTYPUPOBAaHHON CETKH BOJAOPOJHBIX CBSI3EH B
BOJI€ OBITH HE MOXET, CJIE€I0BATENIbHO, «IECTPYKTYPUPOBAHHOI BOJBI B IPUPOJIE HET.

TepMUHBL: Kpucmaniuueckas cmpykmypa 600bl UL ee KAAcmepos U 0axice ncegooKpucmai MOKHO
UCIIOJIB30BATh TOJIBKO JJII CTATUYHBIX CUCTEM, [I03TOMY OHHM HMKAK HE MOAXOJAT JJIsl ONMCAHUS KUJIKOU U
napooOpa3Hoii BO/IbI, B KOTOPbIX H-ceTka upe3BhIYaifiHO CTPYKTYpHO AMHAMHUYHA.

TepMUHBI dtcuOKULl KpUcmasl WIn HCUOKOKPUCTNANLIUYECKOe COCMOosANIUe TAaKKe HEeNTb3s IPUMEHSITh K
BOJIe, TaK Kak mMosiekysia H2O Hactonpko maia no pazmepam (d & 0,28 HM), 4TO ee HUKAaK HEllb3sl Ha3BaTh
SBHO aHHU30METPUYHON M AudmibHON. [103TOMYy OHa HE MOXKET HaXOAUTHCA B HCUOKOKPUCALIUYECKOM
cocmosiHuy, KOTOPOE YJIbTPAMUKPOI'€TEPOr€HHOE M XapaKTEpHO MJIs KOJUIOMIHBIX pacIUlaBOB HIIHU
pPacTBOPOB BEILECTB, MOJEKYJIbI KOTOPHIX SIBHO aHU30METPUYHBI U TU(UIbHBL. FIMEHHO 3Ta 0COOEHHOCTh
CTPOEHHUSI MOJIEKYJ MOJOOHBIX BEUIECTB OOYCIIaBIMBAET MX MOCTENCHHOE IUIABJICHUE OT TEMIEpPaTyphl
HayaJia IJIaBJIeHUs A0 TeMIIepaTypbl KOHIA IU1aBieHus. Boia kpucramiuzyercs, a A€ MIaBUTCS YETKO IIPU
0 °C. CnenoBaTenbHO, Y BOJBI HET HCUOKOKPUCMALIUYECKO20 COCMOAHUS U €€ HEIb3sl Ha3bIBaTh JCUOKUM
KPUCMAJLTIOM.

Ha3zbiBaTh BOAY K010UOHOU cucmemol, 2eiem U 2udpozeiiem Helb3s, TaK Kak OHa HE TeTepOreHHa,
a TOMOI€HHA, MOCKOJbKY B >KMJIKOW BOJAE MMEETC €JuHas JAMHAMHUYHAs CETKa BOJOPOIHBIX CBS3EH, B
KOTOPOU HET U HEe MOXET OBbITh (PM3NYECKON TpaHUIIbl pasfena Mexay ee pparmentamu. CienoBaTensHO,
BO/Ia B )KMJIKOM COCTOSIHUU - OJIHO(a3HAasi TOMOI'€HHAsl CUCTEMA, U NIO3TOMY KOIOUOHOU CUCMEMOU, 2eleM
WIH 2uodpozeiem, KOTOpble TeTEPOreHHbI, OHA ObITh HE MOXKET.

[lonsitue nonumep Ui BOJBI HE KOPPEKTHO, TaK KaK MOHOMEpBl B IIOJIMMEPE COEIUHEHBI
KOBAJCHTHOH CBS3bl0, a B BOJIE €€ MOJIEKYJIbl O0BbEIMHEHBI SMHON CETKOW BOJIOPOAHBIX CBSA3EH, SHEPIHS
KOTOpPBIX HE MeHee, ueM B 4-5 pa3 MeHbIlle, YeM 3HEprust KOBAJECHTHbIX cBs3edl. BcnencrBue atoii
OCOOCHHOCTH BOJIa B OTJIMYME OT MOJMMEPOB YpE3BBIYAMHO AMHAMUYHAs cucteMa, B H-ceTke koTopoit
BOJIOPOJTHBIE CBSI3M IOCTOSTHHO U3MEHSIOT CBOU XapaKTEPUCTHKH, a, ECITH OHHU PBYTCS, TO Cpa3y 00pa3yroTcs
C TOi1 ke UM HOBOU MoJjiekysoi. Kpome Toro, BOJOpOHbBIE CBS3H B BOJIE 00pPaTUMO TPAaHC(POPMUPYIOTCS B
KOBAJICHTHBIE CBs3M. M3-3a 3TOro IuHaMu3M CTPYKTYypsl eauHOM H-ceTku B JKMIKOW BOJE HECPABHUMO
BBIIIIE, YEM CTPYKTYPHBIN AMHAMU3M MOJEKYJ Jitoboro nonumepa. [Toaromy Bosy ¢ ee oueHb TUHAMUYHON
H-ceTrkoli Henb3s CpaBHUBATH € ITOJIMMEPOM.

TepMuHb!l unpopmayuonno-ghazoswiil U SHEP2OUHGOPMAYUOHHDBIL C TTIO3ULUN HAYKHU a0Cyp/IHBI, TaK
KaK COYETaloT B ceOe aOCOMOTHO pa3Hble IOHATHS UHGopmayus v paza, snepeus M ungopmayusi. B To xe
BpeMs 3TU OOIEU3BECTHBIE TEPMUHBI 10 CHX MOP CaMHU HE UMEIOT YETKUX OOLICTIPUHSTHIX ONpeAeICHHUMN.
WX coueranus s MHOTHX JIFOJE 3BydaT HACTOJbKO HAYKOOOpa3HO M BMNEUATJISIONIE, YTO 3TO 3aTMEBAET
NOHUMaHMEe UX Hay4YHOH abCypIHOCTH.

B nureparype 0 BOie MOCTOSIHHO CTAJIKMBACIIbCS C €€ Pa3IMYHBIMU PAa3HOBUIHOCTIMU: 00bEMHAS,
€80000HAs, C6A3AHHAS, NOZPAHUYHAS, NPUSPAHUYHAS, NPUCMeEeHOYHas, unmepgasznas, EZ-eo0a (Boaa 30HbI
UCKJIIOUECHMUS ), KanuniapHas, euopamuasi. [1outu kaxaas U3 3TUX BOJ OTIMYAETCS [0 CBONCTBAM OT JAPYTHUX.
B uem npuunna?

Bona nmeeT ennHy0 CeTKy BOJIOPOAHBIX cBs3elt [4, 8 -11]. IIpupoaa 3Toi CBA3M ABOMCTBEHHA: U
JJIEKTpOCTaThUeCKas, U KoBajeHTHas [ 1,5, 20]. IloaToMy u1st BOZOpPOIHOM CBSA3M BO3MOXKHBI TP OCHOBHBIX
COCTOSTHUSI:

- cOalaHCHUpOBaHHOE, KOIJa BKJAJ JIEKTPOCTATUKM U KOBAJIEHTHOCTH B H-CBA3b mMpakTHYecKd
OJUHAKOB U OJIM3KHIA;

- TUApaTalMOHHOE, KOTJa MpeolialaeT sBHO 3JIEKTPOCTaTHKA,

- aKBaKJIaTPAaTHOE, KOT/1a Mpeo01ajaeT SBHO KOBaJI€HTHOCTb.

KpoMe Tpex OCHOBHBIX COCTOSIHUH BOJOPOJIHAS CBSI3b €CTECTBEHHO MMEET OO0JIBIIIOE MHOXKECTBO
IIPOMEKYTOUHBIX COCTOSIHUM. [I0CKOJIBKY CBOMCTBA BOJBI ONIPENEISIOTCS COCTOSSHUAMU H-CBsI3M ee equHoi
CETKH, TO, TOBOPS O JKUKOU BOJIE KaK IIeIOCTHON CHCTEMBI, MO>)KHO 0OOCHOBAHHO OTPaHUYUTHCS



TOJILKO TPEMs €€ COCTOSIHUSIMU B OOBEMHbIX, NPUSPAHUYHBIX N KOHMAKMHbIX closix. B o0vemnvix crosx
monekyasl H20 B3anMoOJEHCTBYIOT TOJBKO MEXAy co0OW, W mo3ToMy B HuX H-ceTka HaxoauTcs B
cOaaHCUPOBAaHHOM COCTOSIHMM. B npucpanuunvix cnosix MONEKynbl BOABI B3aMMOJEHCTBYIOT HE TOJIBKO
MeXIy coboil. B npuepanuunvix cnosx MOJEKyIbl BOJBI B3aUMOJCHCTBYIOT €Ille ¢ MOJIEKYJIaMH WM HX
YacTUI[AMM, HaXOAALIMMMCA C JPYyrol CTOpoHb! (U3NYECKON TI'paHMLBl pasjena, T.e. HAa peallbHOU
NOBEPXHOCTHU paznena. B konmaxmuwvix cnosix MOJEKyJbl BOABI B3aUMOJICHCTBYIOT C MOJIEKYJIAMU WM UX
YacTUI[aMH PaCTBOPEHHBIX BellecTB. B 06oux ciiyuasx jokaabHOE coCTOsIHME equHON H-ceTku MoxeT ObITh
1100 THAPATAIMOHHBIM, JIMOO aKBAaKJIATPATHBIM B 3aBHCUMOCTH OT MPHUPOJIBI YACTHUI[ TE€X BEIIECTB, C
KOTOPBIMHM B3aUMOJCHCTBYIOT MOJIEKYJbl BOAbl. IlogpoOHO 00 3THX B3aMMOAEHCTBHSX U JIOKAJIBHBIX
cocrosiHusAX H-ceTku peus noier B paznene 2.

Bone mnpucym psn sBIEHMH, KOTOpble (UKCHPYIOTCS MHOIO BEKOB M IOATBEPKAAOTCA
OecUYHCICHHBIMU IPUPOAHBIMU M SKCIIEPUMEHTAIBHBIMU (paKTaMH, HO IPU3HAIOTCS HE BCEMHU, T.K. OHU TTOKa
HE UMEIOT YOeIUTEeIbHOTO HayYHOI'0 OOBSICHEHHS U [TI03TOMY MX OTHOCAT K TAMHCTBEHHbIM. HekoTopsle 13
COMHEBAIOIIMXCS CHELAT IPUBECUTh U3YUYEHUIO TAaKUX SIBJICHUM SpIbIK «DKEHayKa», 3a0bIBas IIPH 3TOM,
4yTo (aKThl - ynpsimas Bellb. Jlpyrue oTBepraroT nofo0HbIe (PAKThI, PYKOBOJICTBYSACh U3BECTHBIM, XOTS U
0e3710Ka3aTeIbHBIM apTyYMEHTOM: «DTOT0 HE MOXKET OBITh, TOTOMY YTO 3TOTO HE MOXET OBITh HUKOTIA!».
Yepe3 HEKOTOpOE BpeMsl 3TH K€ JIFOJU 10/ HAopoM (aKTOB M B COOTBETCTBUHU CO clioBaMU bynisl (cM.
smurpad) CMATYAIOT Pe3Koe OTPHUIaHWE J0 OLEHKH: «B 3ToM 4T0-TO ecTh?!», a chmycTs erie HEeKOTopoe
BpeMsl, KOI'Jla MOSIBJIAIOTCS HayyHble OOBSCHEHUS, OHM K€ C YBEPEHHOCTBIO YTBEPXKIAIOT: «ITO BIIOJIHE
€CTECTBEHHO U HE CTOUT YAUBJIECHUs». Ha HacTOSIIIMI MOMEHT K TaKUM JIOCTOBEPHBIM, HO [TOKA 3araJJ0YHbIM
SIBJICHUSM, a CJIEJOBATENIbHO, K IPOOJIEMaM BOJIbl, OTHOCATCS CIIOCOOHOCTb BOJBI:

. K 0Oe3peareHTHOMY H3MEHEHHIO CBOMX (U3MYECKMX M XMMUYECKHUX CBOMCTB, a TaKxe
Oouosnornyeckux U (GpuU3HoNOrndeckux (yHKIMH Npu B3aMMOAEHUCTBUM CO CIa0bIMU M OYE€Hb CJIAOBIMU
(U3UYECKUMU TTOJISIMU;

. K JUCTAHIIMOHHOMY B3aMMOJICHCTBHIO BOJHBIX CHCTEM MEXTy COOOIA;
. OBITH HOCUTEJIEM MH(POPMAIIHH;
. OBITh UICTOYHHKOM U TOTPEOUTETIEM SHEPTUH.

Bce nepeuncneHHble mpoOiaeMbl OTHOCSATCS HE TOJBKO K BOJIE, HO M KO BCEMY XKHBOMY,
JEMOHCTPUPYs, YTO NpPaKTHKa JaBHO oOorHaia Tteoputo. Heob6xoaumo copmyaupoBaTh HayudHYIO
KOHIIETIIIIO, KOTOpasi JOJKHA COOTBETCTBOBATh OCHOBHBIM 3aKOHAM (DM3MKM U XMMHU U OOBSCHATH C
€IMHBIX MMO3ULUH U3BECTHBIE JOCTOBEPHBIE (PAKTHI.

Haunem c¢ nepBoii mpo6sieMbl: 4TO TaKoe BOJIAa M €€ PacTBOPBI.

2. BOJA, EE PACTBOPBI u BUOCUCTEMMBI -
CYIIPAMOVJIEKVYJISAPHBIE AKBACUCTEMbI

Bona - camoe pacnpocTpaHeHHOE M YIUBUTEIBHOE BEIIECTBO, KOTOPOE J0 CHUX TOp - CIUIONIHAS IEMb
TaiiH 1 3arajgok. Mosekysa BOJIbl U 3araJiki, CBSI3aHHBIE C €€ CTPOSHUEM U (PHU3UIECKIMH CBOWCTBAMH,
OBLITH PACKPBITHI B JIBAJIIaATOM BEKE C TOMOIIBI0 HHCTPYMEHTAIBHBIX H

TEOPETUYECKHX  METOJIOB  TMO3HAHUS  MHUKPOMHpA.

Monekyna H2O 3a cder sp>-rHOpPMIM3AINM ATOMHBIX

opouTanei ee aToma KHCJIOpOJia UMeeT

TETPadAPUUECKYIO CTPYKTYPY C YUETOM HAJW4HUs B HEH

He TONbKO JBYX cBsizeil O-H, HO W ABYX aToMHBIX

opOuTasneil ¢ HemoANeIeHHBIMU YJIEKTPOHHBIMH ITapaMu

atoma kuciopopa (puc. 2-1). T'eomerpuueckue

XapakTepucTuku Mosekyibl H2O B TBepoii 1, 0coOeHHO,

Puc. 2-1. Ctpykrypa mosekyiabl H2O u ¢pparmenta Kukon BOAC COTIACHO COBPECMCHHBIM
TeTPadAPU4ECKOii CETKH BOMIOPOAHBIX cBsizeii B poge [IPC/ICTABJICHUAM  SABJIIOTCA  HE  KOHCTaHTamu, a
HU3MEHSIOTCS B 3aBUCUMOCTH OT ee cocTosiHus [3,12,15].

Tak, yroa a uamensiercst ot 90° 1o 120°, muna csizu O-

H Bapsupyercs ot 0,0863 no 0,1018 HM, a paccTosiHEEe MeXly aToMaMu Bojgopoaa - ot 0,1264 no 0,1663



oM. OgHako, reomerpuueckoe cooTHorneHue In-.n/lo-H B Momekyie Boabsl Bcerma CTpeMHThes kK 1,62, a
obparnoe otHomieHue lo-H/lH-H cTpemuTtcs k 0,62, T.e. TaM U TaM K «30JI0TOMY CeueHHIO». IHTepecHo, 4To
«30JI0TO€ CEUEHHUE» JISKUT B OCHOBE FapMOHHUH JKUBOTO HE TOJBKO C MO3UIUN €ro reOMETpHUH, HO U C
MO3UIUI ero OMOpUTMOB U Ouon3nyueHuil. [1o-BUIMMOMY, B 3TOM OMSTH MPOSIBJISIETCS TOT (PAKT, UTO BOJA
- OCHOBA BCET0O KHBOTO.

Bcenencrsue BbicOKO# momsipHOCTH cBsizeit O-H Mosekya Bobl BBICTYIAET JOHOPOM JBYX IPOTOHOB,
o0pa3ys ABe MEKMOJIEKYJISpHbIC BOAOPOIHBIE CBSI3U C IBYMsI COCETHUMH MOJIEKYJIaMU BOJIbL. B TO e Bpemst
M3-32 HJIMYUSA JBYX HEMOJEICHHBIX AJIEKTPOHHBIX IMAp y aroMa KHUCIOPOJa KaXKJas MOJIEKYJia BOJIbI
oOpa3yer elle /1B MEXMOJEKYJIIpHbIe BOJOPOIHBIE CBSA3H, BBICTYMAsl YyXke aKLENTOPOM JBYX MPOTOHOB
JIBYX COCEIHUX MOJIEKYJ BOJbl. Takum oOpazom, mornekyna HoO Bemer ceOs kak ABOWHON CHUMMETPUYHBIN
U JIOHOp, M aKUENTOp TMPOTOHOB, 00pa3zys YeTbIpe MEKMOJCKYJISIPHbIE BOIOPOJHBIE CBA3U C
TeTpa’ApUUYECKON HapaBIeHHOCThIO (puc. 2-1) [3,5,6,15,20 |. iMeHHO B 3TOM 3aKJI0YaeTC YHUKAIbHOCTh
kak Mojekynsl H2O, Tak um ee crmocoOHOCTH 00pa3oBBIBATH MHOXECTBO PA3IHYHBIX IO CTPYKTYype
MEXMOJICKYJISIPHBIX (ParMEHTOB B CBOCH CETKE BOJAOPOIHBIX CBsi3eil. [ TaBHOI BUHOBHHIICH HEOOBIYHOCTH
CBOICTB BOJIbl B KOH/IEHCUPOBAHHBIX COCTOSIHUSX SIBJISIETCSI HMEHHO MEXKMOJIEKYJISIpHAsL BOJIOPOAHAS CBA3b.
Omna 00pasyeT eIUHYI0 TETPadIPHUECKYIO (2KYPHYIO) U OU4eHb CTPYKTYPHO - TuHaMH4HY0 ceTKy (H-cetky),
CBSI3BIBAIOIIYIO BCE MOJIEKYJIbI BOJbI B CUCTEME B e/[uH)io, YeloCmHyIo, CYynpamoieKkyIApHYI0 aKeacucmemy
(cynpa 03HAYaET MHOHCECMBO0).

CynpaMoneKkysipHble CUCTEMbl BO3HUKAIOT CAMOIIPOU3BOJIBHO U3 MHOXECTBA MOJIEKYJ U UX YacCTHII,
UMEIONINX TCOMETPHYECKOE M XHMHYCCKOE€ COOTBETCTBUE U  OOBCJAMHECHHBIX JUHAMHYHBIMH
MEXMOJICKYISIPHBIMU WIIM MEKYACTUUHBIMH CBS3SIMU. DTH CUCTEMBI Oojiee CTPYKTYPHO JTWHAMUYHBI, YEM
MaKpOMOJIEKYJIbI TTOJIMMEPOB, TJ€ UX MOHOMEPHI 00BEINHEHBI CUIIbHBIMU MEXMOJICKYJISIPHBIMHU CBSI3SIMHU
KoBajieHTHOro tuna [7,19]. Bce nmepeuncieHHble 0COOEHHOCTH CYNPaMOJIEKYJISIPHBIX CUCTEM MOJHOCTHIO
XapaKTEPHBI JJIs KUAKON U TBEPIOM BOJBI C €€ €INHON IMHAMUYHON CETKOM BOJOPOAHBIX CBsA3el. [IoaToMy
aBTop [15] mpennaraer nath cienyroliee onpeaeneHue Boe:

BO/IA 6 koHOeHCUpOBAHHBIX COCMOSHUAX - OMKPLIMASL, 20MO2EHHAS, NONAPHASL, MEPMOOUHAMULECKU
HEPABHOBECHAsl, HENIUHEUHAs, KOONEepamueHas, asmoxoieodamenvhas, CamoopeaHu3youascs,
CVIIPAMOJIEKYJIAPHAA AKBACHUCTEMA, wyenocmnocms komopou obecnevena el{urotl,
mempas/{puueckotl, noIUMop@HOll, oueHb cmpykmypro-unamuunoti cemxou 6o/Jopol[nuvix ceszell
meaxncy monexynamu H20.

OTO ompeneseHne IOJHOCTBIO COOTBETCTBYET H3BECTHBIM cioBaM 3HameHutoro M. Jlenrmropa:
«OKEAH - smo o/lna eueanmckasn monexyna BOIbIy.

Bopna B okeaHe He uncTasi, a COAEP>KUT PACTBOPEHHBIE COJIM, Fa3bl BO3/lyXa U JpyTue BellecTBa 6e3 yueta
YKUBBIX OpraHnu3MoB. Ciie10BaTeNIbHO, 3TO TUTAaHTCKUN BOAHBIN PacTBOP, i€ BOJIa KAK OCHOBHOI KOMIIOHEHT
U BCe Jpyrue KOMIIOHEHTHl AaKTUBHO M CHJIBHO B3aUMOJEHWCTBYIOT MEXIy co00i, oOpa3ys eauHyro
CyNpaMoOJIEKYISPHYIO akBacucTteMy. Takum 00pa3om, B X XI Beke Bce HCTUHHBIE BOJIHBIE PACTBOPHI CIIETYET
paccMaTpuBaTh KaK TOMOT€HHBIE CYIIPaMOJIEKYJIIPHBIE aKBACUCTEMBI. JI0 HACTOAIETO BPEMEHH UX CUMTAIOT
JByXYaCTHBIMU  (PU3UKO-XMMHUYECKUMHU CHCTEMaMH, COCTOSIIMMHM W3 BOJbI- pPacTBOPUTENSl U
TUIPATUPOBAHHBIX YaCTHUL] PACTBOPEHHBIX BEIIECTB.

PaccmoTpuM neTanbHO NMOJI0KEHHUs, N3JI0KEHHBIE B OIIPEAEIICHUH BObL. Boaa 1 B )KUIKOM, U B TBEPIOM
(1€n) cocTostHUSIX OOMEHMBAETCsl C OKpY’Karollled cpelol W sHeprueil, U BeuecTBOM. JTO HAarjsHO
IPOSIBIISIETCS. B TOCTOSSHHO IPOTEKAIOIIMX IPOLECCax €€ HCIApeHUss W KOHACHCAIIMM HE3aBUCUMO OT
temneparypsbl. ClieoBaTeIbHO, BOAA JEHCTBUTEIBHO aKTUBHAS OTKPBITAsl CUCTEMA.

BHyTpu Xuakoil BoJbl HET KakoW-TuOO peasbHOM MOBEPXHOCTH pa3jieia, HECMOTps Ha Haluuue
JOKaJIbHBIX pa3nuuuii B cTpykType ee H-cetku. Ilpu sTom ee H-ceTka coxpaHsieT cBoe €IMHCTBO, UYTO U
JenaeT Boay - roMoreHHoil. He Bce cumrtaroT Bogy romoreHHOW. CBoe MHEHHE OHH OOOCHOBBIBAIOT
HaAJIMYMEM JIOKATbHBIX OTJIUYMI B CBOMCTBAX «IIOTPAHUYHOI» («CBA3aHHOW ) BOBI OT CBOMCTB «0OBEMHOIM»
(«cBOOOAHOI») BOJBL. DTO BBI3BAHO U OOBSCHSETCS JIOKAJIbHBIMU OTJIIMYUSIMU B CTPYKTYpPE M CBOMCTBax
eanHoi nomuMopdHoit H-ceTku, HO TI1aBHOE - MEXITy «IIOIPaHUYHON» U «0OBEMHOI» BOJON HET peabHOU
MIOBEPXHOCTU pasjena. /[ reTeporeHHpIX CUCTEM HaJIWM4HMe PEATbHON MOBEPXHOCTH pazfena MexIy HX
KOMITOHEHTaMH 00s13aTeIbHO!

Bricokuii AUTOTBHBIA MOMEHT MOJIEKYJIbI BOJIbI (1,82 D) u BhIcOKast qUAICKTpUYECKast MIPOHUIIAEMOCTh



BOAHOW cpeanl (T = 78,5) obecneunBarOT CyMpaMoOJIEKYISIPHOW aKBACUCTEME BBICOKYIO TOJSPHOCTh H
PacTBOPAIOLIYIO CIOCOOHOCTH MHOTO JIyUIIIe, YeM Y APYTHX PACTBOPHUTEICH.

Boga, kak nmro0asi OTKpbITasi MPUPOAHAsl CUCTEMa, HAXOJSCh B CTAllMOHAPHOM COCTOSIHHHM, SIBIISIETCS
TEPMOJIMHAMHYECKH HEPAaBHOBECHOM, a He XuMHUYecKH. [103TOMy OHa Bcerja crocoOHa caMONpOU3BOIBHO
(AU ~ 0) mepeiiti XOTsI ObI JIOKQJBHO B JIPYroe CTAllMOHAPHOE COCTOSHHE JaKe MPU MHUHHMAIbHON
uHUIHai. MHummarop - Gusnueckoe mosie uau ABMKEHHE YIPYTOM Cpeibl , BBI3BIBACT B BOJE, KaK B
aBTOKOJIeOATEeNIFHOM CcHCTeMe, Pe30HAaHC. DTO MepBbId ObICTPHINA 3Tam (Pa3oBOro mepexona BTOPOro poaa
aKBACHCTEMBl B HOBOE CTallMOHAapHOE cocTostHue. llocie ycrpaHeHus MHULIMATOpa MPOUCXOJUT BTOPOH,
MEJICHHBIM 3Tal 3TOro OOpaTHMOro Mepexoja - pellakcallyds aKBaCHCTEMbl B MCXOAHOE CTAallMOHApHOE
COCTOSIHHE.

KoomnepaTuBHOCTD - 3TO CIOCOOHOCTH OTKPBITOM, TUHAMUYHONW CHCTEMBI ITPH BHEUTHUX BO3ACHCTBUSIX
BECTH ce0sl KaK COTJacOBAaHHBIN €IWHBIA aHcamOlb, B KOTOPOM MEXMOJCKYJSPHbIE U MEKYaCTHUHBIC
B3aUMOJICHCTBUS C TEUEHHEM BPEMEHU U3MEHSIOTCA B OJHOM HalpaBieHUU. IMEHHO 3TO XapakTepHO IS
BOJIbI OJlarofapsi HAIMYHUIO €€ €IWHOW, MOMUMOP(GHONW M TUHAMUYHON CETKM BOJOPOJHBIX CBSI3EH M ee
CBOMCTBAaM.

Camoopranusanuss BOJbl KaK OTKPBITOM HEIMHEMHONM CHUCTEMBI - CaMOIIPOM3BOJIBHBIN Ipoliecc
oOpa3oBaHus B ee eAnHON H-ceTke OpraHM30BaHHBIX CTPYKTYPHPOBAHHBIX akBadparMeHTOB Omaromaps
HEIPEPBIBHBIM ITOTOKAaM YHEPTUH U BEIIECTBA MEK]ly AKBACUCTEMOW U OKPYKAIOLIEH Cpeloi.

CornacHo TeopetnueckuM pacuetam[8-11], Bpemsi «ocensoi *KU3HU» BOAOPOIHON cBs3M B H-ceTke
Bogpl 1071310 cexynpl. Tak GBICTPO B OCHOBHOM MPOMCXOIUT HIIH H3MEHEHHE €€ JUTHHBI, HITH BEJTNUMHBI
yria a mexay coceaHumu OH-cBa3sMH, a ee pa3pblB MPOUCXOAUT 3HAYUTEIBHO pexe. [lpu sTtom
o0pa3oBaHNE BHOBb BOJIOPOJHOM CBSI3U C IPEIKHEH HITH ¢ HOBOM MoJsieKy o HoO mporcxoIuT Takke O4eHb
ObicTpo. OTu ocobeHHOCTH H-ceTku Bceil akBacHCTeMbl OOYCNABIMBAIOT €€ BaKHbIE CBOICTBa:
[IEJIOCTHOCTD, €UHCTBO, MMOJUMOP(PHU3M U CTPYKTYPHBIH TUHAMHU3M, a TAKXKe CKIIOHHOCTB BOJIBI K (Da30BBIM
nepexojam BTOPOro poJa.

[lenoctHOCT, M eauHCTBO H-ceTku B Boze mposiBisercs Ha (poHE pa3sHOOOpPA3HOM CTPYKTYpHl €€
akBaparMeHTOB, T.e. €€ MOIMMOP(PHU3Ma, a TaKKe IOCTOSHHOTO O4YEHb OBICTPOrO0 CTPYKTYPHOTO
nuHamu3Ma. CBOOOIHBIX MOJIEKYJI WJIM UX OTZEIbHBIX HAIMOJIEKYJISIPHBIX 00pa30oBaHMii B
KOHJICHCUPOBAHHBIX COCTOSIHUSIX BOJBI HET - O YEM CBUJICTEIBCTBYIOT COBPEMEHHBIE TEOPETUUYECKHE U
SKCTIEpUMEHTAIbHBIC JaHHBIE [5,0,8 - 12]. [ToaToOMy MO>XHO TOBOPUTB TOJIHKO O
MEXMOJIEKYJIApHBIX (pparmentax ee enunoil H-cetku [15]. Ha HanoypoBHe akBadparmenTsl H-ceTku B
3aBUCHMOCTH OT UX Pa3MEPOB U CTPYKTYPBI MOXKHO YCIOBHO pa3feiuTh Ha: aksaaccoyuamsi [(H20),] m.:[ N

< 8 (yCIIOBHO), aksaxiacmepwl - eciau N > 8, nonvle aksakiacmepol (HanoakBapparmentsr) *.”.m[ [ (H20)n"N’
WIIH  MedCClIOlHble akeanonocmuy (MAKPOAKBAppParMeHThI) - B TIOJNIOCTAX KOTOPBIX PACIOJIATalOTCsS |
JIBHKYTCSI YaCTHIIBI KaK CaMOW BOJbBI, TaK M PACTBOPEHHBIX BemIeCTB, aksaxkiampamut .'[X(H20)n""" -

AKBAKOMIUTEKCHI YacTUIIbI X THIA «rocTh X - x03suH . .'[[J(H20)n] 1, mo KoHIenuu aBTopa, akeamollenu

6030eticmeusi [AKkBaMoJielb| - akKBakjacTepbl co CTpykKTypoil H-ceTku, orpaxkaromieil Bo3aeHCTBUE,
OKa3aHHOE Ha aKBaCHUCTEMY BELIECTBOM WJIM CUTHaJIOM (u3nueckoro nois. Bee akBapparmentst H-ceTku B
XKHJIKOM BOJI€ Ype3BbIUYAHO TMHAMUYHBI, T. K. OHU U UX MOJIEKYJIbl IOCTOSIHHO KOJIEOIIOTCS, ABUXKYTCS, B
pe3yibTare akBa(parMeHThl CTPYKTYpHO TPaHC(POPMHUPYIOTCS, pa3pyLIAlOTCs U BOCHPOMU3BOIATCS, Kak
CIIy4aiiHO, TaK U 3aKOHOMEPHO.

Bopa - yHUKalIbHBIN pacTBOPUTEIIb, YTO OOBICHSIETCS CIEIYIOLUIMMH €€ 0COOCHHOCTIMU:

- BBICOKOH JUAJIEKTPHUYCCKON MPOHHUIIAEMOCTHhIO (S = 78,5);

- CIIOCOOHOCTBIO MPOSIBIATH KaK MPOTOHOIOHOPHBIE U MMPOTOHOAKIIETITOPHBIE CBOWCTBA 3a CUET CBOUX
AKBaMOHOB, TaK U MJIEKTPOHOJAOHOPHBIE U 3JIEKTPOHOAKIIENITOPHBIE CBOMCTBA 3a CUET CBOUX aKBapaJuKasoB;

- HaJIM4YHEM BHYTPEHHHX MEXKCIOMHBIX aKBamoJiocTed B H-ceTke KUIKOW BOABI M3-3a aXYPHOCTH €€
TETPA3APUUECKON CTPYKTYPBHI;

- JIBOWCTBEHHOCTH TPHUPOABI BOJAOPOIHOW CBSA3M, TaK KaK B HEW €CTh M DJIEKTpOCTAaTHYECKas U
KOBaJIEHTHAsl COCTABIISAIOLIHE.

B 00beMHBIX cl1osIX YMCTOM BOJIBL, T1ie MoJieKy bl H20O B3aMOIeCTBYIOT TOJIBKO MEXTy COOOM, TaM, B
eauHoi H-ceTke, 3TM COCTaBIAIOLIME B3aMHO CKOMIIEHCHPOBAaHBI. B cilydae KOHTaKTHBIX WIH



NPUTPAHUYHBIX CIIOSX BOABI B H-ceTke MoKeT mpeoOiagaTh WM AJIEKTPOCTaTUIECKAas, WM KOBAJICHTHAS
cocrapmstone. OcOOCHHO HATJISIHO 3TO MPOSBISIETCS B paCTBOPaX BEUIECTB, PA3HBIX MO MPUPOJE.

[lemocTHOCTH BOJIBI B KOHJICHCHPOBAHHBIX COCTOSIHUSX 00ECIIEUNBACTCS €AMHON CETKOW BOIOPOTHBIX
CBSI3CH, YTO TIO3BOJIMIJIO PAacCMaTpHUBATh BOJY KaK CYNpPaMOJICKYJSIPHYIO akBacucTeMy. Takod Mmoaxon
3aCTaBIISIET IO-HOBOMY paccMaTpUBaTh MPOIIECCHI PACTBOPEHUS BEIIECTB U 00pa30BaHUsI HCTUHHBIX BOJIHBIX
pactBopoB. Ilpomecc pacTBopeHHs BelIeCTBAa B CYyNPaMOJICKYJISIPHOW aKBACUCTEME IpeyiaraeTcs
paccMaTpuBaTh KaK paclpeielICHUe ero MOJICKYJI WIIH YaCTHUI] B MEXKCIIOWHBIX aKBaIOJIOCTIX ee eauHoi H-
cetku [15].

Hcmunnvie e0/{nvle pacmeopvl — 2omozcenHvle CYNPAMONEKYIAPHbIE AKBACUCTEMb] NEPEMEHHO20
cocmasa ¢ e/{uHol, ajdcypHOU U OUHAMUYHOU CemKOU BOOOPOOHLIX C8A3ell, 8 MeNCCAOUHBIX
aK8anoIoCmaxX KOMopou co0epHcamcs MOJEKYIbl U UOHbL PACBOPEHHBIX 8eUeCs, HAX0OAWUXCS 8
NOCMOSIHHOM UHMEHCUBHOM OBUINCEHUU.

CornacHo 3TOMY ONPEJEIICHUIO B BOJHBIX PACTBOPAX MOJEKYJIbI U MOHBI JBUTAIOTCS HE B TUAPATHBIX
o0oyiouKkax, Kak MPHUHATO ceivac, a MO0 JAWHAMUYHBIM MEXKCIOHHBIM aKBamojocTsaM, (opMmupys
COOTBETCTBYIOIIUM 00pa30M CTPYKTYPY KOHTAKHBIX CI0€B UX enuHoi H-cetku. Takoit moaxom oObsCHSET,
MIOYEMY HE yJaBajoCh U HE yJAETCS SKCIEPUMEHTAIBHO ONpeNeianuTh yucio Mosekysn H2O B ruapatHbix
000J104Kax UOHOB U MoJieKyJl. [loueMy mpu paccMOTpEHUU CBOMCTB MCTMHHBIX BOJHBIX PACTBOPOB HEJIb3S
pa3ienaTh UX Ha COCTaBHBIE YaCTH, HAIIPUMEDP, PACTBOPUTEID - BOJA U TMIPATUPOBAHHBIE MOHBI, T.K. 3TO
rpy00 HapylIaeT uX LEeJIOCTHOCTh U UCKaXaeT UX CBOWCTBA.

B cooTBeTCTBUMU € NPHUHIIMIIOM «MOJ00HOE B MOAOOHOM» B BOJIE€ KaK B TMOJSIPHOM Cpele XOPOIIOo
pPacTBOPSIIOTCS BEIIECTBA, MOJIEKYJIbI KOTOPBIX COAEPKAT HOHHBIE CBSI3U WIIU MOJIAPHBIE (PYHKIIMOHAIbHbBIE
rpymnnsl. [Ipy pacTBOpeHUH COEAMHEHUN C MOHHOW CBA3BIO B BOJE U3-3a €€ BBICOKOW JMAJIEKTPUYECKON
npoHunaemMoctu (T = 78,5) mpoucxoaut ux Auccoruaiys Ha noHbl. OOpa3yomuecs HOHbI PacloIaraloTcs
B MEKCJIOMHBIX aKBaNoJoCTAX H-ceTku 1 ABUTaroTCs 110 HUM U BMecTe ¢ HUMHU. [Ipy 3TOM KOHTaKTHBIE CIIOU
9TUX aKBamoyiocTeil uMerT H-ceTky ¢ mpeobinagaHueM 3JIeKTPOCTATHYECKON COCTABIAOIIEH, a MPoLecc
B3aUMO/ICHCTBHS HOHOB M MOJISIPHBIX MOJICKYJI C BOJIOW Ha3bIBaeTCs euopamayuett [15].

Tu/[pamayun — npoyecc 31eKmpocmamuyecko2o e3aumooeticmaus nosapuvix monexynr H20
KOHMAKMHUBIX U NPUSPAHUYHBIX clloes edunou H-cemku 600vl, 63aumooeticmgyowux ¢ nOaApHuIMU
MONeKyIamMu UIU UOHAM, HAXOOAWUMUCSA KAK 8 pacmeope, mak U HA NOBEPXHOCMU pa3deld.
T'uopamayus - cneocmeue npeobnadanus 6 H-cesa3u anekmpocmamuyeckoi cocmagnsaiouel.

WuummaTopoM Tporiecca THIPATAMUA  SBJISIOTCS  OJCKTPOCTATUYCCKHE TIONS TIOJSPHBIX — WIIA
3apsHKEHHBIX YACTHIL, T.€. HOHOB, PACTBOPEHHBIX BEIIECTB U MOJSPHBIX MOJIEKY] BOJIBI.

B 3aBuCHMOCTH OT MOBEPXHOCTHOH INIOTHOCTH 3apsifia MOHA OBIJIO IPEUIONKESHO MX Pa3ICIUTh HAa HOHBI,
CIOCOOCTBYIOIINE NOAONCUMENbHOU U ompuyamenvoli euopamayuy [13]. VoHBI, UMEIOIINE BBICOKYIO
HIOBEPXHOCTHYIO IUIOTHOCTh 3apsija, T. €. HOHbI ¢ OOJBIIMM 3apsSI0M U MabIM PagdycoM, Takue Kak Li™,
Na*, Mg?*, AP*, Fe**, Cr¥, F, CI', COs’, HCO-, koTOpBbIe CHILHO B3aMMOJIEHCTBYIOT C MOJIEKYJIAMH BOJIBI B
KOHTaKTHBIX CJIOSIX aKBaINOJOCTEH, XapaKTEePU3YIOTCS NOI0MCUmenvHou euopamayuei. B 3TUX ciydasx
MPOUCXOIUT YIJIOTHEHUE CTPYKTYPhl KOHTAKTHBIX THAPATAIIMOHHBIX CIIOEB aKBaIoJIOCTel u Bcel H-ceTku
B PacTBOPE BCIEICTBUE €€ KoomepaTtuBHLIX cBoicTB. Karnon Na* m ammon Cl, rugparanus KOTOpBIX
MOJIOKUTEIbHA, COCPEAOTOUEHBI B OCHOBHOM B MEXKJIETOYHOU KHUAKOCTH, TJ€ KPOME BOJABI KOHTAKTHBIX
CJI0€B eCTh «00BbeMHas» BoAa. [103ToMy 3TH HOHBI HEOOXOAUMBI J1s1 00ECTIeYeHUs YINIOTHEHUS CTPYKTYPbI
H-cetku mexkierounoit akBacuctemal15].

Jlns MHOTO3apsnHEIX KatnoHoB AIPY, Fe3*, Cr¥*, xoropsle Hambonee CHIBHO B3aMMOJEHCTBYIOT C
ONMKaIIMMU MOJIEKYJIaMHU BOJIBI, XapaKTepHO 00pa30BaHKMe C HUMHU KOBAJICHTHOW CBSI3U M KOMILUIEKCHBIX
katnonoB [Al(H20)6]*", [Fe(H20)s]**, [Cr(H20)6]**. YcToHUMBOCTE STHX KOMIIIEKCOB 3HAYHTENBHO BHIIIE,
4YeM YCTOWYMBOCTD JTIOOBIX akBadparmMmeHToB H-ceTkw.

VoHBI, NMeIoIIIe MaTylo TIOBEPXHOCTHYIO MIOoTHOCTH 3apsama: K, Cs*, NH4*, I, Br, HPO?s, H2POy,
NO3z", ClO4 1 mo3ToMy c1ab0 MPUTATHBAIOIINE MOJICKYJIBI BOJIBI, XapaKTEPU3YIOTCS OMPUYamenbHoll



euopamayueti. VIOHBI ¢ OTpUIATEIBHOM THApATAIMeld CIOCOOCTBYIOT Pa3phIXJICHUIO CTPYKTYPhI
KOHTaKTHBIX THIPATAlMOHHBIX CIIOEB aKBAIOJIOCTEH U Beell H-ceTku B pacTBOpe U3-3a €€ KOOTIePaTUBHOCTH.
IMostomy wonbl K*, HPO4, H:POs sBIsifOTCS MOHAMH BHYTPUKICTOYHON >KHIKOCTH, CIOCOOCTBYS
pa3phIXJIeHUI0 H-ceTkr BOIBI BHYTPH KIJIETKH M MOBBIIIAS TEM CAMBIM ITOJIBH)KHOCTh OMOCYOCTPAaTOB B HE
[15].

[Ipy KOHIEHTpalMKi WOHOB B BOJHOM pPAacTBOpPE OKOJIO W Oojee 1 MOJNB/IT YHCIO CBOOOJHBIX
aKBaroJjocTeil B H-ceTke pe3Ko YMEHbBIIACTCS U B TAKUX PACTBOPAX «OOBEMHON» BOJIBI YK€ MPAKTHUECKU
He ocraercs. [Ipu HanM4YMM B BOAHBIX PACTBOPAX AJICKTPOJIUTOB MOJICKYJ MOJHIICKTPOIUTOB: OEJKOB,
HYKJICMHOBBIX KHCJIOT WJIA PACTBOPUMBIX OPraHUYECKUX COCAMHEHUH, «00BEMHAsD) BOJIA UCYE3aeT U3 HUX
IPY 3HAYUTEIILHO MEHBIINX KOHIEHTPALUSIX HOHOB M MOJICKYJI 3TUX BEIECTB, HAXOSIINXCS B PACTBOPE.

BelecTBa, MOJIEKyIIbI KOTOPBIX HEMOJAPHBI, PACTBOPSIOTCS B Bozie 3HaunTensHO (B 10 3-10° pas) xyxe,
9YeM BEIIeCTBA, MOJICKYJIbI KOTOPBIX MOJSPHBI HIIM COCTOST U3 MOHOB, HCKITIOYask MaJIOPACTBOPUMBIE COJIU B
Boje. Hanpumep, ipu 20 °C pacTBOpHMOCTS B Boje Taza a30ta C(N2) = 67-10" Mo/ HUXKe PaCTBOPUMOCTH
raza xsiopoBojiopoza C(HCI) = 41 Mo/ mpuMepHO B CTO ThICsSY pa3. HemomnsipHbie MOJICKYJIbI, PACTBOPSIACH
B BOJIC, CBOMMH (PU3MUYECKIMH ITOJISIMU, HECMOTPSI Ha X KPaifHEe MaTyl0 MOITHOCTh, MHULIUUPYIOT TITyOOKYIO
camorpou3BoiibHy0 (AU ~ 0) mepecTpoiiKy CTPYKTYpbI CETKH BOJOPOIHBIX CBSI3€i B BOJEC B CTOPOHY
YBEIIMYCHUS BKJIaJla €€ KOBaJICHTHOU cocramistoneii. KoBaneHTHOCT H-CBSI3HM CITOCOOCTBYET yCHUIICHHIO
B3aUMOJICHCTBHUSI MOJICKYJI BOJIBI MEKIY cOOOM, a HE C MOJICKYJIaMU PacTBOPEHHOIO BemiecTBa. Jpyrumu
CJIOBAaMH, YCWJICHHE KOBAJICHTHOW COCTABISIONICH BOJOPOJHOM CBSI3M  CIIOCOOCTBYET IPOLIECCY
AKB6AKAAMPAmMupo8anusl, KOTOPbIi yIuioTHsieT H-ceTky akBacHCTeMbl. TEpMHUH aK6akiampamuposanue -
HOBBIII U BBEJIIEH BMECTO TepMHUHA 2u/[pohodnas c6s3b, KOTOPBI aBTOpP CUMTACT OYCHb HEYJIAUHBIM.
[TockonbKy CIIOBO «CBSI3b» YKa3bIBaCT HA CBS3BIBAHUE, a HE HA OTTAJIKHBAHUE, KAK OOBIYHO TPAKTYETCS
ruapodoOHas cBs3b [15].

Akeaxnampamupoeanue - npoyecc ycunenus ezaumo/levicmeus monexyn eol{vr /pye c /pyzom &
KOHMAKMHBIX U Npuepanudnslx ciosax e{unou H-cemku, ecreocmsue npeobradanusi KO8aieHmMHOU
cocmasnarowel H-ceazu, unuyuupyemoui eHympeHnumu gusuveckumu noaamu 2u/[poghooHuix
(nenoaapuwix) monexyn (X) unu eu/[pooonvix ppacmenmos monexyn, KOHmaxmupyrowux ¢ 60/oiu.

OTCyTCTBHE CHIIBLHOTO B3aMMOJICHCTBHS MEXIY MOJSIPHBIMA MOJICKYJIaMH BOJBI M HETOJISPHBIMU
MOJIEKYJIaMH PacTBOPSIEMBIX BEIIECTB, ECTECTBEHHO, PE3KO YMEHBIIIAET PACTBOPUMOCTH JIaHHBIX BEIIECTB B
HEH.

C mo3unuu IpIXaHUs KUBOTO HAWOOJNBIINI WHTEPEC BBI3BIBAET PACTBOPEHHE B BOJE U KPOBH Ta3oB
MOJIB/JTT , MOJICKYJTBI KOTOPBIX HE TIOJIIPHBL. PaCTBOpEHHBIC MOJICKYJIBI ATHUX T'a30B B OCHOBHOM HaXOSATCS B
MEKCIIOMHBIX aKBaIMOJIOCTSIX, CIOCOOCTBYS MPOIIECCY aKBAKIATPATUPOBAHUS MEKY MOJEKYJIaMHU BOABI UX
KOHTAKTHBIX CJIOCB, YIUIOTHSS B HUX H-ceTky. PacTBopeHHBIE ra3bl BO3ayXa, HAXOSIIHECS B MEKCIIOHHBIX
AKBOIIOJIOCTSIX, cN1ab0 YJIep>KUBAIOTCA BOJAON M KPOBBIO U IMOATOMY OHU JIETKO BBIACTSIOTCA U3 HUX, JaXKe
IIPH BCTPSIXMBAHHUH WJIH ITePEMEIIBaHnU. IHOTIa 3Ty 9acTh pacTBOPSHHBIX Ta30B HA3bIBAIOT «0a0CTOHBD».
[Tpu noGaBneHNN coeii K TAKOMY pacTBOpY, 0aOCTOHBI pa3pyIIatOTCs C BBIACIEHUEM PACTBOPEHHBIX T'a30B
BO3/yXa.

BO3JIyXa: KHCIOPOJIa, 02, cio OC(OH) ~ 14-10*  mons/n asora

NZ, CHOZ OC(NZ) - 67 '10 «d MOJ'Ib/J'I U YTJIEKUCIIOTO ra3a COZ’ CHOOO (COZ) _ = 14104

HpI/I MOBBIIICHHOM HABJICHUH MOJICKYJIbI T'a30B BO3AyXa JOIMOJHUTCIIBHO PACTBOPAKOTCA B BOAC 3a CUCT
nmponecca aKkBakjIaTpaTupoBaHHA, CHOCO6CTBYIOH_[6FO O6pa3OBaHI/IIO akeaxkjiampanoe mux cas3oe. B stom
CJIydac Kaxxaass MOJICKYJIa paCTBOPCHHOI'O ra3a OKa3bIBACTCA «T'OCTEM» B AKBAKOMIUJICKCAX THIIA «T'OCTh-

XO3sIMHY». «XO03IMHOM» SBJIsieTcsl moJblid akBakiactep . em[[J(H20),] B momocté KOTOPOro HaxoaUTCS
«rocTh X> - MOJIEKYJIa PaCTBOPEHHOTO rasza Bo3ayxa. @opmyiia o0pa3oBaBIINXCS aKBAKJIATPATOB T'a30B
oyzaer *: [X(H20),] :rae monekyna pacTBOpeHHOro raza X HaXOJMUTCS Kak Obl B HAHOKAICyJe enuHou H-
ceTkr. OCOOEHHOCTh CTPOCHUS M CBOMCTB aKBaKJIATPATOB 3aKIIOYACTCS B TOM, YTO «TOCTh X)» HE CBS3aH C
MOJIEKYJIaMH BOJIbl «XO3MHa» HUKAKUMH XMMHUYECKUMH CBS3SIMH, KpoMe crnadbix cunl Ban nep Baamnbca.
Yucmo monekyn HoO B coctaBe 00OJOYKH «XO3SMHA» HEIOCTOSHHO, T.K. B BOJHOM pPacTBOpE - 3TO



akBadparMeHT ennHONW H-ceTku cynpaMoseKyJIIpHON aKBaCUCTEMBI, COZIEp KaIeh HEMOJISIPHBIE MOJICKYJTbI
pactBopeHHoro Bemectsa X. [Ipu Beinenenuu akBaknarpara [ X(H20), | BoIMOpakuBaHUEM, BHICYIIMBAHUEM
WIM BBICAXJICHHUEM IOJIyYarOTCsl COETUHEHMS, CoJepKalinue nepeMeHtHoe yucio moiuekyn H20, Bkmoyas
HeleaoYrcaeHHoe. MoJeKy bl BOJIbI B aKBAaKJIATPaTe HE UMEIOT XMMHYECKHX CBS3€H C «XO3SIMHOM», a
TOJILKO BOJIOPOJIHBIE CBSI3U MEKIY COOON. Y CTOMYMBOCTD aKBaKIATPAaTOB OOBIYHO OOBACHSIOT «3(hdekToM
kiIeTki». [1o MHEeHHIO aBTOpa, X YCTOMYMBOCTH TAK)KE MOXKET OBITH OOYCIIOBJIIEHA PE30HAHCOM MEXKIY
Kose0aHusAIMU «rocTs X» U konebanusmu modekysn H2O 00o0siouku «xo3auHay. MojeKyibl Ta30B BO3ayXa
U3 aKBaKJIATPATOB YAAJSIOTCS M3 BOJBI TOJBbKO TpHu Temmeparypax BOimu3u 100 °C. Ilpu 3ToM 0Oos0ouka
«XO35IMHAY, T.€. OJIBII aKBaKJIACTEP, HEKOTOPOE BPEMS COXPAHSETCS B pPacCTBOPE.

AKBaKJIaTpaTUPOBAHUIO MOJIBEPTaETCsl METaH BO BJIAYKHOM IMPHUPOJHOM Trase, akBaKJIaTpaTbl KOTOPOTrO
..m.m[CH4(H20)s5,75]:.”” - TBep/10€ BELIECTBO C HEMOCTOSIHHON TEMIIEPaTy PO TUIABJICHHUS HECKOJIbKO HIKE
0 °C. Dra criocoOHOCTh METaHa 3aCTaBUIIa OCYIIATh NOOBITHIH ra3 Ha CeBepe Mmepej1 ero TPaHCIOPTUPOBKOH,
YTOOBI N30€KaTh B Ta30IPOBOJIaX CHET0OOpa3HBIX MPOOOK U3 aKBAKJIATPATOB METaHa, 00Pa3yIOLINXCS IpU
TemriepaType Bo3ayxa Hioke 0 °C v pu 1aBieHun raza oosnee 3-X aTM.

AKBaKJIaTpaThl Ta30B MPHUHATO HA3BIBATh «2azocu/{pamamuy. DTOT TEpMUH HeNpaBWIbHBIA. OH He
YUUTBHIBACT KOBAJICHTHBIN XapakTep H-cBsi3u Mexay Monekynamu H20 B 060109Ke «X035IMHA» U OTCYTCTBUE
XUMHYECKOH CBSI3U MEXKIY «TOCTEM» U «XO3SMHOM». TepMHH «THApaThl» yKa3blBaeT Ha
ANEKTPOCTATUYECKYIO COCTABISIONIYI0 BOJAOPOIHON CBSI3UM B ATHX akBadparMeHTaX, YTO MPOTUBOPEUUT
uctuHe. [1o3ToMy 3T COeIMHEHUS IPABWIBHO Ha3bIBaTh axeaxiampamamu [15].

AKBaKJaTHPOBaHUE TAK)KE UTPAET BAKHYIO POJIb PU aHECTE3UH YeJIOBEKa M )KMBOTHBIX BEIIECTBAMHU -
anecreTrkamu. I10: Xjopodopm CHClz, mustrnossiit a¢up (CoHs)20, 3akuce azora N2O, ¢roporan
CF3CBrCIH, uneptHbiii ra3 kceHoH Xe. VX MOJEKyJbl U aTOMbl X€ - HEMOJSPHBI MM TMOJIIPHOCTh HX
He3HauutenbHad [15]. Cornmacno runotese JI. [lonunra, pa3BuToil HOBOCMOMPCKOI IIKOJION akajeMuKa A.
B. HukonaeBa u npodeccopa U. U. SIkoBnesa [4], MOJIeKyJIbl 3TUX BEIECTB, MOMaas B KJIETKU TOJIOBHOTO
MO3Ta, aKBaKJIATPATUPYIOTCS 3a CUET MPUTPAHUYHON M KOHTAKTHON BOJIBI OMOCYOCTPATOB KJIETKU. DTO, 10-
BUJUMOMY, TPUBOJIUT K Pa3pyIICHUIO MPUTPAHUIHBIX M KOHTAKTHBIX CJIOCB BOIBI MEMOPaHOBBICTHIIAIOIINX
0eNKoB, yMEHbIIIas UX TUAPOPUIBLHOCT. B pe3ynbrare OHM OTCIaNBAIOTCS, a OSIBUBIIASICS HOBAs TpaHHIla
paszena HapymaeT HOHHYIO MPOBOJUMOCTh MEXKKIETOYHOH MeMOpaHbl. OTO BBI3BIBAET MOTEPIO
YYBCTBUTEIHLHOCTH KJIETOK MO3Tra K HEPBHBIM MMITYJIbCaM OT OOJIEBBIX TOYEK, T.€. MPUBOIUT K aHacme3uu.
[Ipu npekpameHnn mogavr aHECTETHKOB OHU TUPPYHIAUPYIOT U3 KIETKH M COCTOSTHUE BHYTPUKIETOUYHOU
aKBaCHCTEMbl BOCCTaHABIMBAETCA, T.€. MCUE3aeT PACCIOCHHUE, a ClIeoBaTelbHO, U 3((eKT aHecTe3uH.
[Ipomecc aHacTe3nn MOXHO paccMaTpuBaTh Kak (Ha3oBBI TEpeXo] BTOPOTO pojAa B aKBacHcTEMax
OpraHusma.

AKBaKJIaTpaTHPOBATHCS MOTYT HE TOJBKO HEMOJSApPHBIE MOJIEKYJBI M dYacTuipl. [Ipw Hamuumu B
aKBacHCTEME MOJIBbIX AKBAKJIACTEPOB C IOJIOCTHIO COOTBETCTBYIOIIETO pa3Mepa, MOTYyT 00pa30OBBIBATHCS
aKBaKJIaTpaThl Pa3HbIX BemecTB. HanOompInmii MHTEpeC BBI3BIBAIOT aKBAKJIATPATHI C MOJIEKYJIOW BOBI MITH
ee nonos H" u OH", unu ee pamukano «H® u «OH®, T.x. mpu 3TOM, ecTecTBeHHO, OyayT Ge3peareHTHO
U3MEHATHCS KaK XHMUYECKHE, TaK U (PU3UKO-XUMHUYECKHE CBOWCTBA U OMOJIOTHYECKUE, U (PU3HOIOTUIECKHE
¢yHKkuuu BoJbl. OOBIYHO 3TO MPOUCXOAUT MO/ BO3JeHCTBHEM CIa0bIX M OU€Hb cIa0bIX PU3UYECKUX MOJIeH
Ha Boay. Ilog ux Bo3xelicTBueM B ee eauHol H-ceTke ¢GopMupyroTcs mosible akBaKJIacTephl, a MOTOM
06Pa3yIOTCS COOTBETCTBYKIONINE AKBAKIIATPATHI M3 KOMIIOHEHTOB camoit Boasl (H20, H, OH", «H® n «OHP)
C pa3NMUYHBIMU KOHIICHTpaIusiMU. EcTecTBEHHO, CBOWCTBA 3TUX KOMITOHEHTOB B aKBAaKJIATPATUPOBAHHOM
COCTOSIHUH OyIyT MPOSBIIATHCSA 3HAYUTEILHO ciabee, 4eM B CBOOOJHOM cOCTOsHUU [16 -17].

[Tpu akBakjaTpaTUPOBAaHWU BOJA BHICTYNAeT HE TOJIBKO pacTBOpUTENEeM, HO U MeTabonutoMm. Bona
BBICTYIIaeT aKTHUBHBIM METa0OJUTOM B pEAKIUIX THAPATAIINH AIKEHOB U alibJieTuaA0B. [Iporieccr ruaponmsa
coJie M Pa3NUYHBbIX OMOCYOCTpaTOB Takke 00ECNeurBaIOT JKU3HEAEATENbHOCTh opranusma. Eme Gonee
YETKO U HATJISHO MPOSBISIETCS] BAYKHOCTH BOJIBI B PACTBOPAX BEIIECTB, MOJIEKYJIBI KOTOPBIX AH(DHIBHBI, T.€.
Y TIOJISIPHBI, U HETIOJISIPHBI.

[Ipu pacTBOpeHHHU B BOJIE BEIIECTB, MOJICKYJBI KOTOPBIX COAEPKAT U eu/lpoghunvhuvle (nonspHvie) n
eu/lpogpobuvie (Henonsipnvie) TPYIIBI, BOAOPOIHAS CBSI3b H-CETKM MX KOHTAKTHBIX CJIOEB aKBaroJIOCTEH
OyZAeT MpOSIBIATh U 2u/[pamayuonnslil, i aKk6akiampammubiil XapakTep. ITO HATISAHO MOXHO MPOCIICANTD
[0 PacTBOPHUMOCTH CIIMPTOB B Boje. MeTaHOJI, 3TAHOJI U MPONAHOJ MOJHOCTHIO PacTBOPSAIOTCS B BOJE.
PactBopuMocTs OyTaHomNa B BOJIE TOJBKO 5,6%. DTO CBSI3aHO ¢ OOJBITUM pazMepoM OYTHUIILHOTO pajuKaia
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C4Ho u ¢ ero 6ostee cruTbHBIMU THAPOPOOHBIMU CBOMCTBAMU 110 CPABHEHHIO C THAPODUIHLHBIMU CBOWCTBAMH
€ro TUAPOKCHIbHON rpynmbl. CrenoBaTeNbHO, PACTBOPUMOCTh B BOJE BELIECTB,MOJIEKYJIBI KOTOPBIX
TUGUIbHBI, 3aBUCUT OT COOTHOIICHUS pa3MEPOB M aKTUBHOCTEW MEXAY WX TUAPODUIHLHBIMU(TIONSPHBIMU)
U ruApoPOOHBIMHU(HETOIAPHBIMU) (PparMeHTaMu.

[Ipoueccel ruApaTai U aKBaKJIaTPATUPOBAHUS IPOUCXOAST HE TOIBKO MPU KOHTAKTE C PACTBOPEHHBIM
BEILIECTBOM WJIM €r0 YaCTUIAMHU, HO U MPU KOHTAKTE C PEAIbHBIMU MOBEPXHOCTSAMHU paszjiena: ¢ BO31yXOM
WM CO CTEHKaMHM cocyJia. B 3TuX ciiydasx mpupoja 3TUX pealbHbIX IPaHUI] pa3fielia OonpeaessieT XapakTep
BOJIOPOJHOU CBsi3M B H-ceTke B BO3HUKAIOUIMX HPUTPAHUYHBIX CIOSAX. TOJIIMHA TaKUX CIOEB MOMXKET
JIOCTUTATh HECKOJIBKUX COT MUKPOH, a CBOMCTBA BOJIbI B 3TUX CJIOSX, TaK )K€ KaK KOHTAKTHBIX, €CTECTBEHHO,
OTJIMYAETCSL OT CBOMCTB OOBEMHBIX CJI0EB BOJIbI. OIHAKO, CYNIPaMOJIEKYJISIpHAs aKkBacHCTEMa, CoJIepKalias
U O0bEMHbIC, U KOHTAaKTHbIE, U NPUTPAHUYHBIC CJIIOM, HECMOTpPA Ha HAJIWYHE JIOKAIbHBIX OTJIMYHI B
CBOMCTBAX BO/JIbI B 3THUX CJIOSIX, OCTA€TCSI TOMOT€HHOM U3-3a equHcTBa H-ceTku, a rmaBHoOe, U3-3a OTCYTCTBHS
peasibHOI MOBEPXHOCTH pa3zesia MeXAy dTUMH CIOSMHU BoAbl. BMecTo ¢du3znueckoil rpaHullbl paszena B
AaKBaCUCTEME MMEIOTCS Mepexo/iHbie ciion B H-ceTke, KOTOpble HUBEIUPYIOT BO3ZHUKAIOIIME OTINYUS B €€
cBoiictBax. Takum oOpa3oMm, B CyNpaMmoOJeKyJIsSpHBIX akBachUcTeMax XoTs H-ceTka enuwHa, HO OHa
noauMopdHa B ee akBadparMeHTax U MHOTOCJIOIHA B €€ aKBACIOX.

Bona cnoco6Ha 00pa3oBbIBaTh Kak MCTUHHBIC, TaK U KOJUIOMJHBIE PacTBOPHI. MICTUHHBIE PacTBOPHI
BCEr/a IMPO3pavyHbl, a KOJUIOWTHBIC PACTBOPBI MPO3PAadYHBI MPH IMPSMOM OCBEIICHHH, a TPH OOKOBOM
OCBEILIEHUU - OMAaJEeCIHUPYIOT, UTO YKa3bIBA€T HA UX MUKPOr€TePOreHHOCTh. Pa3Mephl yacTHIl KOJTOUIHBIX
pacTBOPOB COM3MEPUMBI C JJTMHON BOJIHBI BUAMMOTO CBETA, TO3TOMY OHU PAaCCEHBAIOT CBET , BCIICICTBUE
ABIICHUS AUPpaKIuU

T'u/l[poghobnvie u eu/Jpogunvusie Korrou/JHbIE PACMBOPYL - CUCTEMDL, 8 KO MOopbIX
Hucnepcuonnas cpella - ucmunnwiti 60/[uwiti pacmeop, a Jucnepcuas ¢aza - muyennvt pasmepos !()1() m,
omoeneHHble peanvHoli nogepxnocmvlo pasllena om [lucnepcuonnoii cpellvl, HO OHU pasHOMEPHO
pacnpedenenvl u ceobo/[no /leucaromcs 6 neii. Ha epanuye pasllena ¢ muyennamu Jucnepcuonnas cpella
umeem coomseemcmeylowue npueparudnsie ciou us moaexya H>O ee e/{unou H-cemxu, obecneuusaroujue
YenoCcmHOCMb KOJLLOU/[HbIX pacmeopos, NO3MOMY OHU - YIbMPAMUKPO2EMepo2eHHble CYNPAMONEKYIAPHbLE
axkseacucmemvl

B 3axmouenue paccmorpum Ouocuctembl . CopaepikaHue BOJABI B JIOOOM XUBOM OOBEKTE B €ro
aKTUBHOM COCTOSIHMH 110 Macce 6oiiee 50%, a mo MoJekyIsipHOMYy cocTaBy - 6osee 95%. [loatomy Bogy B
JKUBBIX OOBEKTaX, YUMTHIBAS €€ cojeprkaHue, 00OCHOBAaHHO MOXKHO paccMaTpuBaTh Kak OMOCyOCTpar,
OJIHAKO, TPOTHUB H3TOTO BBICTYNAIOT MHOTHME OWOJOTH , XOTS WX BO3PAKEHUS HEOOOCHOBAHHBI M
HeyOeauTenbHbl. [TaBHAs OCOOEHHOCTh 3TOTO OMOCyOcTpaTa, €ro 4pes3BblYaiiHas TUHAMUYHOCTB, UTO
KpallHe HeOoOXOAMMO ISl JKU3HEACATEIHbHOCTH OHMOOOBEKTOB. YUHUTHIBAas IEJIOCTHOCTh >KHUBOTO,
OrocucTeMaM MOXHO JaTh CIEAYIOLIee OMpeeIeHHe:

BUOCHUCTEMABI (om knemxku /]o opeanuzma 6 yeiom) - omxpvimoie, mepmolunamuyecku
HepagHOBecHbvle, 2emepo2eHHble, HeluHeliHble, d8moKoebamelnbhble, CAMOOP2AHUIVIOUUECH,
camopezynupyrowuecs, 2omeocmamuyecKue u penpollykmupyrowuecs
CVIIPABUOMOJIEKYIIAPHBIE ~ AKBACHCTEMDbI,  ocnogy  komopwix  coCmasisaom
ouocybcmpamel  exknouas 6olly, ¢ eé upezgviuaunou JJuHamuuHocmvlo, OUONONUMEPbL U
MUHepaibHule cou, collepiicawyue Kamuousvl Memanios HusHu. MescmonekynapHvlli KOHMUHUYM
ouocucmem 6 npellenax Kiemku, MeXCKIeMoOuHblX U cocy/Jucmulx cucmem obecneuusaemcs
e/[unvimu, JJunamuyHbiMu, NOIUMOPPHBIMU CEMKAMU MENCMONEKVAAPHBIX 80/]opo/lnbix céazell..

Taxum 00pa3zom, OMOCHCTEMBI - CIIOKHBIE aKBACUCTEMbI, BKIIIOUAIOLINE M UCTUHHBIE, U KOJUIOUIHbBIE
pacTBOpBI, SABISACH INPU OTOM SIBHO TIE€TEPOreHHBIMM BOJHBIMU CHUCTeMaMH. buosornueckue u
¢uznonornueckre GyHKIUU OUOMOTUMEPOB 3aBUCAT HE TOJIBKO OT UX COOCTBEHHOW CTPYKTYphI, HO U OT
CTPYKTYpbI H-CeTKM MX KOHTaKTHBIX U MPUTPAHUYHBIX BOJHBIX ClI0eB. Bosa siBisieTCsl HE TOJIBKO OCHOBOM
BHYTPHUKJIETOYHON U MEXKIIETOYHON CYIIPaMOJIEKYJISIPHBIX aKBACUCTEM, HO M y4aCTBYET HEIIOCPEICTBEHHO
B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphl MOJIEKYJl OHOMOIMMEPOB M JPYrUx OHOCYOCTpaToOB.
[TprueM 3TO MPOUCXOTUT C YYETOM BHYTPEHHUX M BHEIIHUX (PAKTOPOB, MPEXKJE BCEro 3a CUET BOJBI,
BCIIEZICTBUE BBICOKOI'O CTPYKTYPHOI'O JUHAMH3Ma U YYBCTBUTEIBHOCTH €€ CETKH BOIOPOJHBIX CBA3EH K
JTr00BIM, Jla)ke O4eHb cialObIM, BO3JEHCTBUSAM 3a cueT (a3oBBIX MEPEX0JI0B BTOpPOro poja. bmaromaps



00paTtuMoCcTH (a30BBIX MEPEXOJ0B BTOPOTO POJA KHBOE COXPAHIET CBOK YCTOHYHMBOCTH HECMOTpS Ha
W3MEHYHUBOCTh BHEITHEN CpCabl. B 10 xke BpCEMs, €CJIM BHCUIHAA CpCaa MOCIC U3MEHEHHUN HE MOJIHOCTBIO
BEPHYJIACh B MCXOJHOE COCTOSIHHE, MIPHUYEM, MTEPEXOJHOE COCTOSHUE COXPAHSETCS UIMTEIIbHOE BPEMs, TO
JKUBOC 3BOJIIOOIMOHUPYCT, HpI/ICHOC&6HI/IBaHCb K HOBBIM YCJIOBUSAM. HpI/I 9TOM HIPECKIAC BCCTO NO-BUANMOMY
IBOJIIOIUOHUPYIOT HM3-3a JMHAMUYHOCTH aKBACHCTEMbI OTICIBHBIX OPraHOB M TKaHEH, YTO MPHBOIMT K
IBOJIIOLIUH OPraHU3Ma B IIEJIOM.

JIroObIe KUBBIE KIIETKH, UX UTOILIA3MbI H OPTaHEIIJIbI C YUETOM COACPIKaHUsSI B HUX BOJIBI SIBIISTIOTCSI MUKPO

- WIN MUJUIMT€TEPOreHHBIMU CYNpaOuOMOJIEKYJIIPHBIMU aKBacucTeMaMu. Bo Bcex BHYTPHUKIIETOUYHBIX U
KallWIJSIPHBIX aKkBacHcTeMax, UX eluHble H-CeTKH COCTOAT TONBKO U3 €€ KOHMAKMHbIX U NPUSPAHUYHBIX
CIIOEB, 00BeMHOU BOABI TaM HET. B MEXKJIETOUHBIX M COCYJUCTHIX aKBACHCTEMax >KMBOI'O MUMEETCS U
0bveMHas, U KOHMaKmHas ,u npuepanuynas Bojaa ¢ enunoi H-cetkoil. HopmanbHoe (yHKIIMOHMpOBaHKE
AKBAaCHCTEMBI KJIETKH TPeOyeT MOCTOSTHHOTO OOHOBJICHUS €€ BOJIbI 32 CYET 0OBEMHOM BOJIbI BHEKIIETOUHBIX
cucreM. Best Bozia opranusma 0OHOBIISETCS IPUMEPHO 32 MECSIIL, @ BOJIa BHEKJIETOYHBIX CHCTEM - 3@ HEJIEIIO.
OTO CBUAETENBCTBYET O OONBIION BaXKHOCTH M MHTEHCUBHOCTH OOMEHA BOJIBI.

Kaxnastit rpamm JIHK npouno yaepxusaer 0,6 T Boapl, riukorexa - 1,5 r Bozbl, a 6enka - 3 T BOAbL.
[Toatomy, kak cnpaBeuinBo yka3biBas B 1940 r. A. Cent-Jlbepabu: "Henb3s TOBOPUTH O OelKax,
HYKJIEMHOBBIX KHUCJIOTaX, HyKJICOMPOTEUAaxX 1 O BOJIE TaK, Kak eCH Obl 3TO ObLIN JBE pa3IU4HbIC
cuctembl. OHM 00pa3yIOT €IUHYIO, IIEIOCTHYIO CUCTEMY, KOTOPYIO HEIb3s Pa3AeIuTh HA KOMIIOHEHTHI 0e3
pa3pyuieHus ee CymHoCcTH". DTH clloBa MOJTHOCTHIO CO3BYUHBI ¢ Teopueil pactBopoB /. 1. Menneneesa
(1887), cormacHo KOTOPOM pacTBOP - 3TO HOBAsi XUMHUYECKasi CUCTEMa, BOSHUKAIOIIAS B pe3ysbTaTe
B3aMMOJIEHCTBHS pAaCTBOPUTEIISI C PACTBOPEHHBIM BEIIECTBOM. PeKoOMEH1aliuy 3TUX BEJIUKUX YUEHBIX
Hanu B XX| Beke cBOe BOIUIONIEHNUE B U3JI0’KEHHON KOHIEIIIUN aBTOPA: 8004 U ee pacmeopbl, BKII0OUAsL
ouocucmembl. --CynpamoneKyaApHsle aKk6aAcUCmeMmMbl ¢ eOUHOU OUHAMUYHOL CEMKOU 6000POOHBIX CE53€l.
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