KopucHa Mogernb BigHOCUTBCA OO XapyoBOI MPOMUCIIOBOCTI i MeAULMHA, 30KpemMa 40 MPUCTPOIB AN 34INCHEeHHS
cnocobiB BionoriyHoi akTMBaLii pianHu.

Boaa B opraHismi nioguHn cknagae 80-85% Big macw Tina. BoHa 6epe yyacTs y Bcix npouecax 06MiHY peyoBuH,
nigTpYMye CTanicTe BHYTPILWHLOrO cepedoBula, bepe y4acTs Y BUAINeHHi wnakis, i npubnusHo 3a 10-15 gHiB Uinkom
06HOBMAETLCS B oprani3mi. Kpim Toro, 3gaBHa BBaXaeTbC4, WO BOAa YTBOPIOE MATPULLI0 XXUTTS, TOMY LLO MO ii BOAHEBUM
3B'A3kaM pyXalTbCHA NPOTOHWU N €NEKTPOHK, 3abe3neyyroumn TMM camum obMmiH peyvoBuH. OfHak, y xogdi icTopii po3BuTKy
TNIOACLKOI LMBINi3aLii, B pe3ynbTaTi HaykOBO-TEXHIYHOrO nporpecy BiabOynocs maclutabHe 3abpyaHeHHs BoAu MOro
npoayKkTamu.

>KvBa BoAa pivok i MopiB Mae 4yooBy 34aTHICTb ounaTUCs Bif 3abpyaHeHHs. OgHak, us i 3gatHicTs 36epiraetbes
TiMbKN A0 NEeBHWUX MeX 3abpyAHeHHS, Npu NepeBULLEHHI SIKUX BOAA He MPOCTO BXEe He OYULLAETbCS, a NepexouTb y
SIKICHO iHLY KaTeropito, yTBOPIOIOYM CMiflbHOTU 3 BHECEHUMU A0 Hel KOMMOHEHTaMW, WO MaloTb XiMiYHi, qi3WdHI i
GionorivHi BMacTMBOCTI, BKpal HECMPUATIMBI 41 KMBMWX iCTOT.

IcHye Kinbka OCHOBHMX BMAiB 3abpyaHeHb BOAM, A0 SIKMX MOXHa BigHECTU:

- OionoriyHe 3abpydHeHHsl, WO BUKIMKaHe OGakTepismu, Bipycamu, OAHOKMITUHHMMW BOLOPOCTSIMW, UUCTAMU i
cropamu napasuTis;

- 3a0pyQHEeHHs1 BXXKUMUW MeTanamu;

- 3abpyOHEHHS OpraHiYHMMK crioflykaMu, Hanpuknag, MpodykTamu poanagy >XuBoi marepii (ryMiHOBi KMcroTu,
xrnopodin, aMiHOK1CNoTK) i iX NoXigHUMK, iIHAYCTpianbHOK OpraHikot, NecTULMaamu;

- 3abpyaHeHHs HeopraHiYHMMK crofykamu, 3okpema MeTanamu, Hitputamu (NO2), Hitpatamu (NOsz), xnopugamum
(Cl), dTopugamm (F), uiaHigamum (CN),

- cynbpatamu (SO4), 3armLkoBUM xfopom, karmiem (0O), kanbuiem (Ca), marHiem (Mg), dpoccopom (P) i iHWmMMK,
MeHLL PO3MOBCIOHKEHUMM CMOTNyKaMMU.

Ona ounleHHs BoAu BiA Takux BuAiB 3abpydHeHb BUKOPUCTOBYETbCS LUMPOKWM CMEKTP CydacHWX crnocobis
OYULLEHHSA BOAW i MPUCTPOIB, NPU3HAYEHMX OIS 3OINCHEHHS Taknx cnocobiB, Hanpvknad, copOUiliHi ginbTpu Ha OCHOBI
BYriNNs, Kepamiku, MOpPUCTOro TuTaHy abo MembpaHHi inbTpu, WO peanidyloTb MAPUHLMN 3BOPOTHOMO OCMOCY.
3abpyaHeHa Boda Mg BeMMKUM TUCKOM MPOMyCKaeTbCs yepe3 MembpaHu dinbTpa 3 nopamu, WO MponyckaiTb fuLle
Morekynu Boau. Pasom i3 6pygom BOAy NMLIAOTb KOPUCHI PEYOBMHMW, Taki AK KarbLUii, MarHi, kanin, gtop i iHwi
mikpoenemeHtn. OpfHak, 3arMWaeTbCA Tak HasuBaHa nam'sAte Boau. OTpyWHI AOMIWKM, WO BuanMnuMcb 3 BOAW,
3anMLialoTb CBill «CTPYKTYPHUIA Chig», i Boga «nam'stae» mpo ixHe nepebyBaHHs, 3anuLuUaloynch Mo CYTi «XBOPOIOY,
TOBTO KaHLEepPOreHHO | MyTareHHoto. Taka Boda Xo4a i € OUMLLEHOI Bid MeXaHiYHUX i iHLWKX 3abpyAHeHb, arne no cyTi €
«MepTBOO Bodoto». Oumwatu Bogy - HeobXxigHa, ane ganeko He OOCTaTHA ymMoBa, TOMY WO Boga Mae 34aTHICTb
30epiraty cnig Aii Ha MonekynspHy CTPYKTYPY LWKIANMBKUX | OTPYMHUX PEYOBMH (roMeonaTudHUn edpekT nam'ati Boau).
To6T0, HaBiTb MICNst HaNpPeTeNbHILOro OYMLLEHHS BOAA «Mam'aTae» Npo KOMMOHEHTH, L0 BUOANMMAUCD, | 3anvwaeTbcs
34aTtHoto iHgYKyBaTun MyTauii. ToMy akTyanbHO NpoGnemMoto B AaHWi Yac € CTBOPEHHS Cnocoby OYMLLEHHS BOAW, SKWN
OV [03BOSMB He TiflbKM O4YMWATM BOAY Bif MeXxaHidHMX i GionoriyHmx 3abpynoHeHb, ane i 3fiicHoBaTty GionorivyHy
aKTvBaLilo BoAMW, WO nosdrae B perynsuii CTPYKTYpU BOAM i CTUPaHHI KONMLUHBOI «rnaMm'aTi», Wwo cnpuano 6 skicHomy
MOKPaLLEHHI0 BNacTMBOCTEN BOAM.

€ BigoMum croci®d ofepkaHHA LITY4HO MiHepanisoBaHoi BOAM AN 30BHILUHbOrO 3aCTOCYBaHHSA  LUMIAXOM
BUTPMMYBaHHS TpMBAroro - 40 3 Aib - KOHTaKTy NUTHOI BOAM NPU KiIMHATHIA TeMnepaTtypi 3 TBEpA0K PEYOBUHOM, Y AKOCTI
SIKOT BUKOPUCTOBYHOTb Apo6neHui MiHepan wyHrit rpymm |1 A ¢ poamipom dpakuii 5-20mMm y cniBBigHOLWEHHI 3 Bogoto 1:1
3a ob'emom [MateHTt P® Ne2074723, 1997p.]. TpvBammi KOHTaKT i3 MiHepariom LUYHFTOM MpM3BOAUTL [0
CTPYKTYPYBaHHs BOAM, LLIO 06YMOBIEHO BNIMBOM €HepreTMYHOro Moss MiHepany Ha BoAy, Lo Moro oTouye (HacTin). Mpu
LbOMY HacTin 3006yBae 0cobmMBi BNacTUBOCTI: aKTMBHO 3HULLYE naToreHHy mikpodpropy i cnpusie GinbL edeKTMBHOMY
BOMpaHHIO Yepes LLKIPY KOMMOHEHTIB, WO MICTATLCS B HbOMY.

Heponikom onvcaHoro cnocoby € BiQHOCHO TpMBarMi Yac MOro 34iMCHEHHS, a TakoX Hebe3neka nepeBULLEHHS
onTuMarnbHOI KoHUeHTpaLii MikpoenemeHTiB. Kpim Toro, BukopuctaHHA o6pobreHoi y Takuid crocib Boan obGmexeHo
30BHILLHIM 3aCTOCYBaHHAM.

Y iHwomy BigoMomy crnocobi 6ioakTneaLito Bogy 34INCHIOTb LUMAXOM ii BUTPMMYBaHHSA MPOTArOM 6 FOAUH Y CKISHIN
€MHOCTI, L0 BCTaHOBMEHa Ha akTusylouuMx enemMeHTax [naTt. P® Ne2154032, 2000p.]. KoxeH aktuByouuin enemeHT
BMKOHaHW 3 BanHsKy MOHTUYHOMO y BWIMsAAI Tina, WO YTBOpPeHe ABOMA napanesibHAMW MPSiMUMM, WO YTBOPHOTbL
nnowyHn 3 kytom 90° A0 YMOBHOI fiHii reonoriyHoro ropmusoHTy. MpunyckaeTbes, WO CTpykTypa i dopma BUKOHaHHS
aKTUBYIOHOrO €eNieMeHTa [03BOMNsTb NiABULLMTM BioNoridHy akTUBHICTL | LiMOWICTE BOAOMPOBIOHOI BOAW, LIO
o6pobnsaeTbes.

OnmcaHwui cnocib Takox B1MMarae gocuTb 6arato vacy ans o6pobku Boaun. Kpim Toro, BigCyTHI HadiHO NigTBEpHKEHI
OaHi Mpo Te, WO uew crocib 3abesnedye CTPYKTYpyBaHHSA PigvHK, WO obpobnaetbces, 3i CTiIKMM Y 4aci NMO3WUTUBHUM
eeKToM.

Harbinb w 6nu13bKkvM 4O KOPUCHOT MOZENI, LLO 3asBIISIETLCS, € BUKOPUCTaHHSA GionoriyHoi aktmeauii piguHu y cnocobi
GionoriyHoi akTVBaUii piavHW, WO BKMtoYae il BBEAEHHS B €HEeproiHpopMaUiiHUA KOHTaKT 3 aKTUBYOUYMM €fleMEHTOM
MPUPOAHOTO MOXOMKEHHS. 3AINCHIOETLCA BUTPMMKA MornepedHbo BiAdifbTpOBaHOi i 3He3apaKeHo! BOAW B EMHOCTI
pa3om 3 MiHepanamu KpeMmHito B 3aMmkHyTomy o6'emi npu Temnepatypi Big 30 go 50°C npotsarom 20-30 gHis [naT. P®
Ne2255904, 2005p.]. AkTMBOBaHa y Takuii crnocid MMTHa Boda MpuaaTHa A0 BXWUBAHHSA B MOBCHAKAEHHOMY XXWUTTI SK
NPOXONIOAHUA Haniin, BOodie psAOM BracTUBOCTEN, LIO CMPUSIOTE O3[OPOBMEHHIO 1 OMOSIOKEHHIO OpraHiamy, i Moxe
OyTn BKINIOYEHa B KOMMIEKCHY Tepanito Mpu pisHNX 3aXBOPIOBAHHSAX, @ TakoX 4115 MPOodinakTvkn 3axXBOPIOBaHb.

Heponikom onucaHoro crnoco®y OionoridHoi akTuBauii BOAM € Bernvka TpuBanicTb 3AIMCHEHHS akTvBauil i
HeoOXigHICTb MIATPMMKM NEBHOro TeMnepaTtypHOro pexumy. Npu LboMy, BUKOPUCTaHHS y SIKOCTi aKTUBYIOHOIO efeMeHTa
MiHepaniB KpeMHito 06yYMOBIIOE HEBU3HAYEHICTb KiMbKICHOTO i IKICHOTO CKMagy MIiKpoeneMeHTiB, WO nepexodsTb Y Boay
B KO)KHOMY KOHKpeTHOMY Bunagky. Kpim Toro, BigcyTHi nigTBep/keHi AaHi npo Te, WO Len cnocid 3abesnevye ctabinbHe
y 4aci i BocuTb rMboke NO3UTMBHE CTPYKTYPYBaHHS BOAM.



B ocHoBy kopucHOT Mofeni nocTaBfieHa 3agada CTBOPEHHs BioakTneaTopa pigvHu, Wo [o3BormB 6w peanizyBatu
crnocib GionoriyHoi akTMBaLii piguHu, sikuii 61 JO3BONMUTL LWBUAKO 1 €DEKTUBHO 3AIMCHUTM BionoriyHy akTvMBauiio Boau, ii
CTPYKTYPYBaHHS i HACUYEHHS MO3NTUBHOIKO eHeprieto, a Takox 3abe3neyeHHs CTINKOCTi OTPUMaHOro pe3ynbTaTy B 4aci i
MiABULLEHHS LiNOLWMX BNacTUBOCTEN BOAMW.

MocTaBneHa 3agadva BMPIWYETLCS TUM, WO po3pobneHo GioakTMBaTop PiAvHW, O MICTUTb aKTUBYHHYUIN eneMeHT
NMPUPOAHOTIO MOXO/MKEHHS, NPU LibOMY aKTUBYIOYMM €MEMEHTOM MPUPOOHOIO NOXOMHKEHHA € EHEeprono3nTBHa poCIivHa
abo cyMill eHepOorono3nTMBHUX POCIMH abo X KOMMOHEHTU. Lie 4o3BONsE OTpMMaTh CTPYKTYpOBaHy Boay.

CT1pykTypoBaHa Boga gyxe gobpe 3acBOKETbCA opraHiamom. [NpunyckaeTbes, WO yca BOAA KNITUHHWUX PIAUH €
CTPYKTYpOBaHo, TO6TO BOAOK 3 MEBHUMW iH(POPMAUIAHO-CTPYKTYPHUMM BracTMBoCTAMU. Tomy, Ans Toro, wob6
3aCBOITU 30BHILLHIO BOAY, OpraHiaM MOBUHEH BUKOHATU MEBHY POOOTY AN pecTpykTypu3auili BOAM, L0 HaaXOoauTb, i
HadaHHs 11 HeobXigHMX AN 3aCBOEHHSA AKOCTEW. Takum YMHOM, YuM BinbLu yrNopsAKoBaHa CTPYKTypa BOAM, WO 330BHI
HagxoauTb, TVM MeHWe BWTpaT eHeprii NOTPiOHO opraHiamy Ans 17 3aCBOEHHsS. FAKWO eHTponis BHYTPIiLLHLOTO
cepefioBuLLa OpraHi3aMy NepeBsuLLYE EHTPOTII0 CTPYKTYPOBaHOI BOAW, MOYHETLCA MPOLIEC YNOPSAKYBaHHSA, CTPYKTYpuaauii
3a paxyHoK nepepfadi iHopmalii 3i CTPYKTYpHMX 06ONOHOK BOAM, LU0 HAAXOAWUTb, Ha BOAY BHYTPILULHbOKITUHHY. | TyT
OZHUM i3 Hal3HauyLLMX dbakTopiB Byae CTikiCTb HAabyToi BOOOK CTPYKTYpU.

OckinbKkn opraHiam 3atpavae MeHLUe eHeprii Ha CIPUAHATTA CTPYKTYpPOBaHOi BOAW, TO BiH MOYMHAaE npauioBatv B
6inb LU EKOHOMHOMY PEXUMI.

Buxogsum 3 emnipnyHMX gaHUX, MOXHa MPUMYCTUTK, WO CTPYKTypoBaHa (yrnopsigkoBaHa) BOAa 3HWXKYE 3arasnbHi
notpebu opraHiamy. OcobmmBo sickpaBo LUel edeKT BUSBMAETbCA MNPy "po3BaHTaXyBarnbHUX" OHSX, KOMM MOXHa
crokinHo 1-2 pgHi obxogutica 6e3 iXi, BUKOPUCTOBYIOYM TiflbKM CTPYKTypOBaHy BoAy. TakoX BiH BUSBMSETbCH MpM
KynipyBaHHi abCTUHEHTHOro CUHAPOMY (MOXMInns), mMpu LpOMy, nofibHa Boaa Aie Habarato kpalle, HiX BCi HapOAHi
3acobu (BKMoYa4ym po3cornm).

Bci BHYTPilWHBOKNITMHHI BioxiMiyHi peakuii npoxoaaTs y piakoMy cepefoBULL, OCHOBHUM PO34MHHUKOM Af18 SIKOI €
BoAa. NpupogHo NpunycTUTY, WO MONEreHHs TPaHCNoPTY XUBUIMbHUX PEYOBUH i r'yMopanbHOI perynsuii, Wwo nos's3aHo
3 yrnopsiAKyBaHHAM BHYTPILIHBOI CTPYKTypu noAdibHoi Boaw, Gyae pi3ko MO3WMTMBHO BNNMBATU MPaKTUHMHO Ha Oyab-ski
npouecy, Wo BigbyBaloTbCA B KMiTUHAX.

Lle, y cBot Yepry He 3HauuTb, LU0 CTPYKTypa, CMOpPigHEHa MEBHUM FapMOHIHUM CTPYKTypam, byae mpoBOKyBaTtu
TaKOX PO3BWUTOK i MAToONIONYHMX MPOLECIB Y KIiTUHI. 3a paxyHok AudepeHdiauii enekTpoMarHiTHoro nons KiitmH, BOHW
HaBMaky MOYMHalOTb MIZCTPOIOBATUCH Mif 3aranbHOAOMIHYlOYY YacToTy, TOOTO Mae npouec BiGHOBIIEHHS MO iCHYHYMM
3ninkam, natepHam nons.

Mig eHeprono3uTVBHYMW POCIMHAMM MalTbCSl Ha YBa3i POCMMHM 3 MO3UTVBHUM €HEPreTUYHUM MOTEeHLianoMm, Lo
3[aTHi CBOEIO eHepPreTUKOK BMMBATU Ha XWMBi opraHiamu. 3actocyBaHHsI B GioakTMBaTopi pignHM eHeprono3nTYBHOIO
POCIMHHOTO OpraHi3my, TOGTO XUBOIO OpraHiaMy, 4O3BOJISE€ A0AaTU BOGi LiftoLLi BIlaCTUBOCTI, AKUX HEMAE Y OTPUMaHIl
WTY4YHO MiHepanbHi Bogi. Takum YMHOM, Taka peanisauis bioakTvBatopa A03BOSSiE peanisyBaTtu crnocib GiornoriyHol
aKkTuBaLil piauHu 3 yciMma 1oro nepeBaramu.

BionoriyHuiA akTuBaTop Moxe GyTn oTpMMaHuin 6e3nivyio pi3HUX cnocobiB y 3anexHOCTi Big Toro, y sikii hopmi
NMPUroTOBIEHWN | BUKOPUCTOBYETLCS aKTUBYIOMUMA €neMEeHT MPUPOAHOro MOXOMKEeHHA. Tak MoXimBa pearisauis
GionoriyHoro akTvBaTopa, MPW SKOMY aKTUBYOUMM €fIlEMEHTOM € XMBa €Heprono3uTVBHa POCIMHA, CBKO3pi3aHa
€HEepOrono3nTMBHa pociMHa abo i 4acTvHW, B'AneHa eHepronosvTMBHa pocrivHa abo i 4acTvHW, BUCYLLEHA
€HEepOorono3nTMBHa pocimHa abo ii YacTWMHW, eKCTPaKT E€HEepPOrorno3uUTUBHOI POCIMHW. EKCTpakT eHeprono3vTuBHOI
poCiMHM MoXe OyTu BUCYLIEHWI | nepen BMKOPWUCTaHHSM Moxe OyTu nonepedHsO po3dacoBaHuii B OOHOPA30Bi
NakeTVKK, MpU3HaveHi ANA 3aHypPeHHs B PiaVHY, WO aKTUBYETLCA. Taki NMakeTVKu 3 BUCYLLEHWM €KCTPaKTOM 3pY4Hi Y
BMKOPWCTaHHI | [OO03BOMAOTb €KOHOMHO BWUTpayaTu BUXIOHY POCIHMHHY cupoBuHy. [lpu upomy 3abesnedvyeTbes
MOXJMBICTb PO3LUMPEHHSI aCOPTUMEHTY aKTUBYIOUMX areHTiB AfA 3a40BOSIEHHS LUMPOKOro CMekTpa iHAMBIgyarbHMUX
noTpe6.

MNMepeBaxHUM € BUKOHaHHSA OGioakTuBaTopa, MPU SKOMY EKCTPaKT €HEepProrno3uTMBHUX POCIMH € BUCYLLEHWUM.
BukopucTaHHS BWCYLLEHOTO €eKCTPakTy A03BOSSE MigBMLLUMTM 3PYYHICTb BUKOpUCTaHHS GioakTmBaTopy. BucylueHui
€KCTPaKT eHeprono3nTMBHMX POCIIMH MonepeaHbo po3dacoByoTb B O4HOPA30Bi NaKeTWKKX, NMPU3HAYeHi AN 3aHypeHHs B
PiAnHY, O aKTUBYETLCS.

Y AKOCTi eHeprono3nTMBHUX POCIIMH MEPEBAXHUM € BUKOPUCTaHHA XBOWHMUX MOPiA OepeB i yarapHuKiB, 30Kpema,
kegpa. BukopucTaHHa kegpa gossornsie 3b6aratTu Bogy UINOLWMMK BNAcTMBOCTAMM 3@ paxyHOK MiABULLEHHS CTyMNeHs
GionoriyHoi akTuBaLii Boaw, ii CTPYKTYpYBaHHS i HACUYEHHST MO3UTUBHO EeHEPrieto.

BukopucTaHHa GioakTmBaTopy pigvHM AN 34iMcHeHHs 6ionoriYHol akTuBauii pigvHU peanisyeTbCs HaCTYMHUM
YYHOM.

Pobnatb nonepefHio nigrotoBky GioakTMBaTopa PiavMHW, SIKMA MOXe OyTu BWKOHaHWA y BUIMSiAl akTUMBYHOYOTo
ereMeHTa, SkuM Moxe OyTW XXMBa €Heprono3uTMBHa POCIMHA, CBEXO3pi3aHa €HepOorono3vTMBHM pocrvHa abo i
YacTVHK, B'siNleHa eHeprono3uTMBHa pocrnivHa abo ii YacTMHU, BUCYLLEHa eHepOorono3uTMBHa pocrivHa abo i YacTuHu,
eKCTpaKT eHeporono3MTMBHOI pocnmHn abo i BUCYLUEeHN ekcTpakT. Hanmpuknag, sKWO BUKOPUCTOBYETHCS BUCYLLEHWN
€KCTPaKT, OTpMMaHW 3 YacTMH [epeBa XBOWHOI MOpOAM - kedpa, Todi pobrsitb MonepenHlo MiaroToBKY XBOI,
noapiGHOTL, NPoCiBatoTh | 3BaxKYlOTh ii. MOTiIM 34iNCHIOITL MIArOTOBKY €KCTpareHTy, OAEPXKYIOTb NMEPBUHHY BUTSKKY,
ounwaoTh i Big 6anacTtoBMX pPeyoBUWH, 3AIMCHIOTE BUMMAPKOBaHHSA | BUCYLYyBaHHA. [Jani gesky KinbkicTb, Hampuknag,
OZIHY CKIISIHKY MonepefHb0 OYMLLEHOT, LWOHaNMeHLe, Bij MexXaHiYHUX 3abpyaHeHb, BOAM OOBOAATL OO0 KUMiHHSA, micns
4Yoro Ao Hei 3aHyptoloTb GioakTvBaTop pigvHW. Y BMNaAKy BMKOPWUCTaHHS BUCYLLEHOTO €eKCTPaKTy, BiH Moxe OyTu
rnonepeaHL0 posdacoBaHui B ofHOpa3oBui naketnk. Yepes 10 xBUMMH OTPUMaHWA HacTin BNVBalOTb Y EMHICTb 3
YUCTOK BOJOK, HaMpWKNad, odHa CKIsHKA po34vvHy Ha 10m uucToi BoaM. Y pesynbTaTi OAepXylTb OioakTMBOBaHY
CTPYKTYpOBaHy Bogy. Taky Boay 36epiraioTb y N(pPOXONoAHOMY NpuMiLLE HHI abo y XOnoanMbHUKY .

Takum 4mHOM, KOpucHa MoAenb sBnse cobot bGioakTvBaTop PpiavHW, WO [03BOMSE pearnidyBatn GionoriyHy

aKTUBaLilo PiaMHN N ePEKTUBHO 3OJINCHUATU GiOMOriYHy aKkTMBaUilo BOAM, ii CTPYKTYPYBaHHSI i HAaCUYEHHSI MO3UTUBHOK



eHeprieto, a Takox 3abesneyveHHs CTINKOCTi OTPUMAaHOIo pe3ynbTaTy B Yaci i NiABULLEHHS LiMtoLwmx BNacTUBOCTEN BOAN.



