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AnHoranusi. Coenunenne KSmMP40i5-6H,O  kpucrammmsupyercss B MOHOKJIMHHOM
cunronuu, np.rp. C2/c, mapamerpsl dJieMeHTapHO# sueriku: a=8,643(2); b=12,015(8); c=14,909(5)
A,B=90,65(5)°; V=1548,1A%; d,=2,70r/cm>; Z=4.
dochopHO KUCTOPOIHBI aHUOH UMEET (POPMY TETPAIIMKIIOB C COOCTBEHHOU CUMMeETpuen 1.

KuioueBble cji0Ba: KOHICHCUPOBaHHbBIC, KPUCTAJUIOTUIPAT, TeTpalukiodocdar,
JJIeMEHTapHas sTueiika, aHMOH, KPUCTAJUTA3AIIHSI, MOHOKIIMHHAS CHHTOHWS, DJICMEHTapHAsI sTueiKa.

SYNTHESIS OF CRYSTALLINE HYDRATES OF POTASSIUM-SAMARIUM DOUBLE
TETRACYCLOPHOSPHATE AND STUDY OF THEIR STRUCTURE.

Abdykerimova Aliman Saripbekovna, Ph.D.Ch., Professor, Kyrgyz State Technical
University named after I. Razzakov, Kyrgyzstan, 720044, Bishkek, 66 Ch. Aitmatov Ave.

Husainova Rosa Yusupovna, PhD, Associate Professor, Kyrgyz State University of
Geology, Mining and Development of Natural Resources named after Academician U.Asanaliev
Kyrgyzstan, Bishkek, e-mail: yusupovnar@list.ru

Soltonkulova Mayram Dyusheevna, Senior Lecturer, Kyrgyz State University of Geology,
Mining and Natural Resources Development named after Academician U.Asanaliev,
Kyrgyzstan,Bishkek.

Annotation. The compound KSmP,01,-6H,0 crystallizes in monoclinic syngony, gr.
C2/c, unit cell parameters: a=8,643(2); b=12,015(8); ¢=14,909(5) A,p=90.65(5)°; V=1548,1A3;
dx=2.70g/cm3; Z=4.
The phosphoric oxygen anion has the form of tetracyclines with its own symmetry 1.

Keywords: condensed, crystallohydrate, tetracyclophosphate, unit cell, anion,
crystallization, monoclinic syngony, unit cell.

BrisiBnenue 0coOEHHOCTEH aTOMHOTO CTPOEHHS HMIPAaeT OrPOMHYIO POJIb B TOMCKE HOBBIX
MaTepHaJIOB C 3aJaHHBIMH CBOICTBaMHU. OTHAKO, €CITN CTPYKTYPHI KPUCTAIIIOB KOH/ICHCHPOBAHHBIX
¢docharoB P30 u ImenoUHBIX METaIOB, MOJYYCHHBIX W3 PACIUIABOB MOIU(POCHOPHBIX KHUCIOT
HCCIIEJOBAHBI JIOCTATOYHO IIOJIHO, TO KPHCTAJUIOTHAPATHI 3THUX COCIUHEHUH, IOJyYCHHBIX W3
MeTacTaOUIIBHBIX TOMOTCHHBIX BOJHBIX PAacTBOPOB TeTpauukiodocdara Kanus U a30THOKHUCIOTO
caMapusi, IPaKTHYECKH HE N3yUYCHBI.

B  macrosmelt paboTe mpencTaBieHBl  PE3YNbTaThl  MCCIENOBAHHUA  CTPYKTYpBI
KSmP,O1,°6H,O0 wu onmcan cuHTE3 TONY4YEHUS KPUCTAUIOTHAPATOB OOIIEr0  COCTaBa

XUMHYECKHE TEXHOJIOIT'HH H HOBBIE MATEPHAJIbI 9
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Man(P03)4~nHzO. OmrH 7“3 BO3MOXHBIX CIOCOOOB CHHTE3a OTHX COEIWMHEHUNM OCHOBAaH Ha
B3aMIMOJICHICTBUM B BOJHOM pacTBOpe HUKIOTETpdocdaTa MIETOYHBIX METAUIOB U aMMOHUS C
Hutparamu P30 [1].

B cucreme K4P4012: Sm (NO3)3 — H,O nipu HemocpeAcTBEHHOM B3aUMOJICHCTBUN UCXOTHBIX
KOMIIOHEHTOB B MOJIbHOM OTHOILIEHHHU.
n = NasP4012:Ce(NO3)3=1:1 nepBoHavaIbHO B METACTA0OMILHOM TOMOTEHHOM PacTBOpe 00pasyeTcs
coequnenne KSmMP40i,, ¢ TeyeHWe BpeMEHHM NMPOTEKAeT BTOPUYHAS PEakius MEPBOrO pojaa ¢
KPUCTAITU3AIMEH HCXOTHOTO COSAMHECHHUSI 0€3 ero pa3JIoKCHHUS:
KSmP401,+xH,0 =l KSmP40;,-6H,0+(x-6)H,0

Tabmuua 1.
KoopauHaTsl aTOMOB ¥ HHAMBHAYAJIbHbIE TEILUIOBbIE MAPAMETPhI
AToMm X y z B
Er 0,0 0,1041(7) 0,250 0,66(2)
P(1) 0,3828(3) 0,4102(3) 0,0835(2) 0,80(9)
P(2) 0,2896(3) 0,4661(3) 0,4224(2) 0,85(9)
K 0,0 0,4644(5) 0,250 3,2(2)
0(@) 0,4426(9) 0,3980(8) 0,4501(6) 1,2(3)
0(2) 0,2086(10) 0,0681(7) 0,0075(6) 1,1(3)
0(3) 0,1322(10) 0,0073(8) 0,3558(5) 1,2(3)
0o4) 0,3310(11) 0,298(8) 0,1163(6) 1,7(4)
0O(5) 0,1925(10) 0,0154(9) 0,1688(5) 1,3(3)
O(6) 0,1530(10) 0,3004(9) 0,4405(6) 1,3(3)
o(7) 0,0323(11) 0,2405(9) 0,1348(7) 1,8(4)
0O(8) 0,4597(12) 0,1253(9) 0,3837(7) 2,0(4)
0(9) 0,2359(11) 0,2115(8) 0,2780(6) 1,7(3)
H(1) 0,03 0,29 0,38
H(2) 0,00 0,19 0,37

Oo6pasyromuecs  coenuaenns KSmP40i,-6H,0O  wmanopactBopumMble B Bojge. Kpwucramibr
or¢unbTpoBbiBanu yepe3 ¢puibtp Hlorra m orMeiBamu or KNO;s pactBopom areron: Bonxa = 1:2,
3areM aneroHoM. Kpucramnel BeicymmBanu npu 80°C u ompenensuii KOJUYECTBO MOJIEKYJ
KPUCTAJIIIN3aLMOHHON BOJIbI TpokannBanueM nipu 500°C 1o pa3HOCTH BECOB.

TpexmepHoit HaOOp HWHTEHCHUBHOCTEH TIOJy4eH HAa aBTOMAaTHYECKOM JAU(paKToMeTpe
«Cunrekc P21», Mo-u3iyuenue, METO0M CKaHUPOBAHUS.

O/20(20,1ax=65°). Tlomyueno 2548 HabII01a€MbBIX HE3AaBUCUMBIX PE(IICKCOB.

[Tornomenue y4reHO MO AKCHEPUMEHTATBHBIM KPUBBIM MpOIYycKaHHUsA. PacdeTsl BBIMIOIHEHBI 110
nporpamme cuctembl XTL Ha O9BM «NOVA-1200» oxoruatenbabiii Rpg=0,055.

KSmP4O12-6H,O kpucrammusyercs B MOHOKIMHHOW cuHronuu, mp.rp. C2/c, Ilapamerpbl
sleMeHTapHOil sueiikm: a=8,643(2); b=12,015(8); c=14,909(5)A, PB=90,65(5)°, V=1548,1A%,
dx:2,70P/CM3, Z=4.

CtpyKkTypa pelieHa METoJIoM Tsbkenoro aroma. KoopawHatel atomoB Sm , K HailijneHs! u3
aHanmu3a Qynkuuun [latrepcona, atoma P u O u3 pacnpeneneHuil 3JIEKTPOHHBIX IUIOTHOCTEH, W3
HYJEBOI'O CHHTE3a JIOKAIM30BaHbl TOJBKO [Ba aTOMa BOAOPOJA OT OJHOW MOJEKYJIbl BOJBI.
YTO4YHEHUE CTPYKTYpPbI MPOBOJMINCH METOJOM HAaWMEHBIIUX KBaapaToB. KoopanHaThl aTOMOB U
WH/IMBUyaJIbHbIE TEIJIOBBIE TAPAMETPHI NIPEICTABIEHBI B TA0IM. 1.

10 XUMHYECKHE TEXHOJIOT'HH H HOBBIE MATEPHAJIbI
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Kak Buano u3 puc.1l, pocdop kucaopoaHbiii aHHOH UMeeT (GopMy TETPALUKIIOB C COOCTBEHHOM
cummerpueii 1. Ha saeiiky IpuxosTes yeThipe uKa. B koopauHamuy SM® mpuHEMAOT ydacTue
YeThlpe aToMa KUCJIOPOJAa U3 BOCBMHU KOHIIEBBIX M YETBIPE aTOMa KUCIOpOJa OT LIECTH MOJIEKYI
BOJIBI.

Hommyaper SMOg B (popMe HCKaXKEHHBIX TPUTOHAJIBHBIX JIBYX IIANOYHBIX MPU3M
M30IIMPOBAHKI APYT OT Apyra (puc.2.). kpaTuaiimee paccrosaue Sm-Sm=7,400(1)A. Paccrosuue
Sm-O mensiorcs B mpeaenax — 2,293(9)-2357(9)A (1a6n.2.). KoHueBble aTOMBI KHCIOpPOa, HE
MPUHUMAIOIINE y4acThe B KOOPAMHAIIUU Sm* o0Opa3yro cambie KOpOTKHE CBS3U P — Ogoun
(1a61.2.). B xoopmuuanuu mona K' ydacTBYIOT Takke BOCEMb aTOMOB KMCIOPOJA — YEThIpe
KOHIIEBBIX M UeTBHIpe OT MOJEKylbl BOAbl. Heperymsipaele BochbMH BepmMHHHKH SMOg
u3osmpoBansl Apyr ot apyra. [ommsaper SMOg u SMOg, cBsA3bIBasch 00muMH pedpamu, 00pasyroT
1IeMOYKH, HaNpaBJIeHHbIe 110 ocH y. KpaTuaiimnee paccrosuue K — Sm B nenouke pasuo 4,244(1)A.

TaGmuua 2.
P)PR) | 2912(4)

P(1)-O(1) | 1,6029) | P2)-0(1) | 1,60509) | Sm-0(@3) | 2-2,293(9)
0Q) 1,583(9) 0(2) 1,612(9) 05) | 22,357(9)
0(3) 1,483(9) 0(5) 1,492(9) o(7) 2-2,349(10)
0(4) 1,503(10) 0(6) 1,475(10) 0(9) 2:2,412(9)

O(1)-0(2) | 2,478(12) | O(1)-02) | 2511(13) | SM-0O(5) | 2:2,972(9)
0(3) 2,537(13) 0(5) 2,539(12) 0(6) 22,224(10)
0(4) 2,508(13) 0(6) 2,505(12) 0(7) 2:2,205(12)

0(2)-0(3) | 2517(12) | 0(Q)-0(5) | 2,492(12) 0(8) 2-2,801(11)
0(4) 2,468(13) 0(6) 2,504(13) | O(7)-H(1) 0,88

0(3)-0(4) | 2,566(14) | O(5)-0(6) | 2,555(13) H(2) 0,64

O(P(OQ) | 102.2(5) | O(MPR)0OQ) | 102,6(5) |HL)OMHEP)| 1110
O(1)P(1)O3) | 110,6(5) | O(1PR)O(5) | 110,1(5)
O(1)P(1)04) | 107,7(5) | O(1)P(2)O(6) | 108,8(5)

XUMHYECKHE TEXHOJIOIT'HH H HOBBIE MATEPHAJIbI
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0(2)P(1)03) | 110,3(5) | O(2)P2)O(5)| 106,8(5)

0Q)P(1)0O4) | 106,2(5) | OQ2)P(2)0(6) | 108,4(5)

0(3)P(1)04) | 1185(5) | O(5)P)0®6) | 118,9(6)

Me:xaToMHbIe paccTosinne (A) ¥ BajJleHTHbIe YIIIbl (rpanx) B cTpykrype KSmP,O1,-6H,0

Heckonbpko yKOpOYEHHBIE pACCTOSTHUE MEXK]Ty aTOMaMH KUCIIOPOAa BOIBI.

0(7) — 0(9) — 2,693(13); O(7) — O(6) — 2,700 (14); O(8) — O(4)- 2,750(1)A

(Tabi.2.) mpearnonaraoT HaTHIUe BOJAOPOIHBIX CBSA3CH MEKIYy HHUMH. BO3MOXHO MOATOMY
KOHIIeBbIe aTOMbI kuciopoaa O(4) u O(6) He MPUHKUMAIOT y4acTHe B KOOPAUHALIUU Sm*, ycTynas
MECTO aTOMOM KHCIIOPOJIa BOIBI.

OTMmeuaercsi CTPYKTYPHOE CXOJCTBO KPUCTAJUIOB IAHHOT'O COSAMHEHUS C

(NHz)HCe(PO3)s5[2] u K;Nd(PO3)s[3]. @opma nukimoB KSmP401,:6H,0 coxpansier hopmy
e (He3aMKHYTOTO TeTpanukiia) nonudochaTHON LEMOYKH B KUCIOM nonudochare aMMOHUS U
1epus ¥ IBoHOM nosmdocdare kanus 1 Heonuma. Popma KOOPAWHAIIMOHHBIX MOIUAIPoB SMOg
BO BCEX TPEX COEAMHEHUSAX uaeHTHYHA. [loBbimeHue cummerpuu kpucramioB KSmP,01,-6H,0
(mp.rp.C2/c) mo cpaBuenuto ¢ takoBoir B (NHz)HCe(PO3)s[2] u K3yNd(POgs)s[3] (np.rp.Cc) u
HEKOTOPOE YBEIMYCHUE MEPHOI0B 3JIEMEHTAPHOM SYCHKH BBI3BaHBI, 10-BUAUMOMY, Pa3MELICHHEM
IIECTH MOJICKYJ BOJBI B IOJIOCTSIX CTPYKTYPHOT'O OCTOBA, OCTAOMIUXCS IYCTBIMH B
COeIMHEHUM(2),3aMONHSIOIINXCS aToMaMu  Kaiust B coeauHeHuu (3).Cremyer oXuaath, 4TO
MIPEJICTABICHHBIA CTPYKTYPHBIA THI HEe OyIeT CYIMIECTBEHHO MEHATHCSA C HM3MEHEHHEM pasMepa
kaTroHa K' 1 KoTidecTBa MOJEKYN KpUCTAITH3AIMOHHOMN BOIBI.

BriBoa

TpexmepHoii Ha0Op WHTEHCHBHOCTEH TIOMy4eH Ha aBTOMATHYECKOM AU(PPAKTOMETpe
«Cuntekc P21», Mo-u3nydenne, METOI0M CKaHUPOBaHUA. O/20(20,,,=65°).

[Tonydyeno 2548 Habar0aeMBIX HE3aBUCUMBIX pE(IIEKCOB.

[ToriomieHne y4TeHo Mo SKCIIEPUMEHTATLHBIM KPUBBIM TIPOITyCKaHus. PacueTsl BEITIOTHEHBI
o nporpamme cuctembl XTL nHa 9BM «NOVA-1200» okonvarenbHblid Rpi=0,055.

KSmP401,-6H,0 kpucraumsyercs B MOHOKIMHHOW cuHTOHMH, Tip.rp. C2/c, ITapamerpsr
aleMeHTapHOH sueidiku: a=8,643(2); b=12,015(8); c=14,909(5)A, B=90,65(5)°, V=1548,1A%,
dy=2,70r/cm®, Z=4.
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AHHOTauusi. MuUHEpaJbHBIC BOJIBI O0pa3yloTCs B HeApax 3eMJIM B TaKUX YCJIOBUSX,
KOTOpBIE 70 CHUX IOpP HE MOTYTh CO3/JaHbl MCKYCCTBCHHO B JlabopaTopuu. Bojbiioe maBicHwHE,
OTCYTCTBHE CBETa, TEMIIEPATypHbIC YCJIOBHUS, HACBHIIICHHOCTh TIa3aMH, COMPHUKOCHOBEHHE C
Pa3IMYHBIMU TOPHBIMH TTOPOJaMH, KOTOPOW COJCPIKAT PEIKHE METAIbl —  BCE 3TO OTpaKaTcs
Ha CBO¥cTBa BOJBI, ee cocTaBe. CBOWCTBA BOJIbI, BOCIIPUHUMAEMbIE OpraHaMH YyBCTB YEJIOBEKa,
Ha3bIBAIOTCS opeanonenmuyeckumu. OICHKA MPUPOJHOW MUTHEBOW HAYMHACTCS C ONPEACICHHS,
MYTHOCTH, [[BETHOCTH, 3araxa, BKyca, TEMIIEpaTypbl, MPO3PauyHOCTH BOMABI. B MUHEpaIbHBIX BOAAX
oOHapy)eHO 10 50 pa3InYHBIX XUMHUECKUX 3JIEMEHTOB, JIeUeOHbIC CBOMCTBA BOBI OIPEACISIIOT
[IECTh HOHOB. Pe3ynbTaThl ASKCIEPUMEHTAIBHBIX HCCIICOBAHUI MPHUBEJACHBI B TaOJIHMIAX U
0000I11IeHEI B BBIBOIAX.

KarwueBble c10Ba: MpupoHas BOAa, MUHEPAIH3AIlHs, MUHEPATbHbIC BOJIbI, ONKapOOHATHI.
cynbdatel,GTop, rTHAPOKAPOOHATHI, MyTHOCTh,I[BETHOCTD, IIPO3PAYHOCTD, 3aI1aX, BKYC, IPUBKYC.

ORGANOLEPTIC AND CHEMICAL INDICATORS OF MINERAL WATERS
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nurlanbekovaalika@gmail.com
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Abstract. Mineral waters are formed in the bowels of the Earth in conditions that still
cannot be created artificially in the laboratory. High pressure, lack of light, temperature conditions,
saturation with gases, contact with various rocks, which contain rare metals — all this will affect
the properties of water, its composition. The properties of water perceived by the human senses are
called organoleptic. The assessment of natural drinking water begins with the determination of
turbidity, color, smell, taste, temperature, transparency of water. Up to 50 different chemical
elements have been found in mineral waters, six ions determine the healing properties of water. The
results of experimental studies are presented in tables and summarized in conclusions.

Keywords: natural water, mineralization, mineral waters, bicarbonates, sulfates, fluorine,
bicarbonates, turbidity, color, transparency, smell, taste, taste.

MunepanpHas BoJa — IPUPOAHAs BOAA COAEPIKAILas B CBOEM COCTAaBE PACTBOPEHHBIEC COJIH,
MHUKPOJIEMEHTHI, a TAKKe HEKOTOPbIE OMOJIOrMYECKH aKTUBHbBIE KOMIIOHEHTHI.
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MunepansHbie BOJBI 00pa3yloTcsi B HeIpax 3eMJIM B TAaKUX YCIOBHSX, KOTOPBIC 10 CHX TIOp
HE MOTYTh CO3/IaHbl MCKYCCTBEHHO B Jabopartopuu. boiblnoe paBieHHe, OTCYTCTBHE CBETa,
TEMIIEpPaTypHBIE YCIOBHS, HACHIIICHHOCTh Ta3aMH, CONPUKOCHOBEHHE C PAa3IWYHBIMU TOPHBIMU
MOopoJaMH, KOTOPOH COAEp)KaT pelKHe MEeTaIbl — BCE ATO OTPa)KaTcs Ha CBOWCTBA BOJBI, €€
COCTaBe M OTIMYAET MPUPOJIHBIE BOJIBI OT HCKYCCTBEHHO IPUTOTOBICHHBIX, KOTOPBIE IPEICTABISIOT
co00ii mpocThie pacTBOPHI coueit [1].

OOmiass MUHEpaIH3alUsl — II0Ka3aTelb KOJIWYECTBAa COJCPIKALIMXCS B BOAE PACTBOPEHHBIX
BEIIECTB (HEOpPraHMYECKHE CONU: OMKAapOOHATHI, XJIOPHUIBI M CYNIb(AThl KaJbIHs, MarHUS, HATPUS U
Kalus, a Takke HeOOJbIIOoe KOJIWYECTBO OPraHMYECKHX BEIIECTBa), PacTBOpeHHBIE rassl INpH
BBIUUCIICHUH OOIIed MHUHEpajau3ald He y4yuTbiBaeTcs. OOIas MHUHEpaIu3alHs IMOJCYUTHIBAIOT
MUJUTUTPaMM Ha JTUTp (MT/11, MF/I[M3).

B 3aBucumocTH oT 0011l MHUHEpaTU3ali MUHEPAJIbHBIE BOJBI JCTSATCS Ha CIEIYIOLIUE BUIBI,
cmaboMuHepanu30BaHHbIe 1—2 1/, Majoi MUHepanu3anuu 2-5 1/1, cpeaHelt muHnepam3anuu 5—10
r/1; BBICOKOM MuHepanmu3anuu 10 /1 ¥ BBIIIE; paccoibHBIE MHHEpaibHbie BOAbl 35-150 r1/m;;
KperKopaccoibHble Boabl 150 1/ 1 BhIIIE.

Opeanonenmuueckue nokaszamenu MmuHepaivhvlx 600. CBOWCTBa BOJBI, BOCIPUHHUMAEMBbIC
OpraHamMy 4YyBCTB 4YeJOBEKa, HAa3bIBAIOTCA opzanosenmuyeckumu. OLEHKa TPUPOTHON BOJBI
HAUMHACTCA C Onpeoenetus, MymHOCIU, Y6eMHOCMY, 3anaxad, 6Kyca, memMnepamypbl, npo3paiHocmu
800bl.

Mymmnocms BOJ 3aBHCUT OT KOJIMYECTBA M BEIMYUHBI TBEPABIX KPYIMHHOK B HEH. DTO MOTYT
OBITh KYCOYKH IIOpPOJI, BOJIOKHA, MpUpPOAHBIE ocTaTku (iaopbl U Qaynel. [lomaBnsiomue yucia
B3Beceii B MPUPOAHONH Boae U3 MouBbl. CTENMEHb MYTHOCTH IIOKa3bIBACT JKOJOTHYECKYIO
0€30MacHOCTb KHUKOCTH.

Lleemnocmy. 11BEeTHOCTH OABISETCS B )KUIKOCTH, €CIIH B HEH €CTh:

* 'yMHUHHBIE KUCIIOTHI (IyMaThl)

* Metamtel (coeaunaenust Mn, Cu, Fe)

* 3eNeHBbIX, KENThIX, KPAaCHBIX BOJIOPOCIEH

*Hanu4ne TIIMHBI W U3BECTHSIKA OKPAIIMBAEMBIX BOY OCIIbIH 1[BET

IIpospaunocmye. Ilpo3payHOCTh SIBJISIETCA IOKa3aTelb TOrO, CKOJBKO CBETa IPOIYCKAeT
KHUIKOCTh. YeM MeHbIe TpPO3pavyHOCTh, TEM MEHbBIIE CBETa JIOCTUTAET TIyOHMHBI BOJOTOKA.
ITpo3payHOCTh 3aBUCUT O KOHIIEHTPALIMU B3BEIIEHHBIX BEIIECTB KaK B BUJE OPraHUYECKOro, TaK U
MHUHEpAIBHOTO cocTaBa. Yem 0oJbIe B BOJE COACPIKUTCS B3BEIICHHAs YaCTHIIA MHHEPAILHOTO WIIH
OpPraHUYeCcKOro MPOUCXOXKJICHUS, TEM OHAa MEHee NPo3payHa (YaCTHILIbI I1€CKa, TIINHBL, TOYBHI).

3anax. XapakTep 3amaxa BOJBI ONPEACISAIOT ONIYIIEHHEM BOCHPUHHUMAEMOTo 3araxa
(3eMIUCTBIN, XJIOpHBINA, HedTenpoaykToB W Ap). VIHTEHCHBHOCTH 3amaxa BOJbl ONPEACISIOT U
OLIEHMBAIOT M0 MATHOAILHOM cucTeMe coriiacHo TpeboBaHueM T1ada. 1.

Tabmuma 1
Ornpezenenne 3anaxa MUHEPAJIbHBIX BOJI
WHTeHcuBHOCTD XapakTep nposiBIICHHS 3amaxa Onenka
3araxa WHTEHCUBHOCTH,
Oasn
Her 3anax He OIIYIIAeTCs 0
Ouensb cnabas | 3amax He OLIyLIaeTcs MOTpeduTeneM, HO OOHApPYKUBaeTCs MpH J1ad. 1
Hccanenopanuu
Crnabas 3amax 3amedaeTcsi MOTpeOuTeNIeM, €ClIM OOPATUTh HA 3TO BHUMAaHHE 2
3ameTHas 3amax JIerko 3aMedaeTcsl M BBI3BIBAET HEOJOOPUTENBHBIH OT3BIB O 3
BOJIE
OryetnuBas 3anax oOpamaeT Ha ce0s1 BHUMAaHHUE M 3aCTaBIISIET BO3IEPIKATHCS OT 4
IIUTbHS
OueHb cunbHas | 3amax HACTONBKO CHJBHBIM, YTO JAeiaeT BOAY HE NPUTOJHOU K 5
ynoTpebaeHnIo

Onpenenenne BKyca. Pa3nnuatoT yeTblpe OCHOBHBIX BUJAA BKYCA: COIEHbIU, KUCAbIU, CIAOKUL,
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2opvkuti. Bee apyrue BuAbpl BKYCOBBIX OLYIIEHUI Ha3bIBAIOT HPUBKYCAMU.
XapakTtep BKyca M IIPUBKYCa OIPEACIAIOT OUIYIICHUEM BOCIHPUHUMAEMOIO BKYCAa WU
npuBkyca. IHTEHCUBHOCTh BKyca WJIM IpUBKyca onpeaesatoT npu temneparype 20 °C u 60 °C u
OLICHHMBAIOT 10 MATHOAIUILHON CUCTEME COTTIaCHO TpeboBaHueM Tabdm. 2 [2].

Tabnuna 2
OnpezesneHne BKyca MUHEPAJIBHBIX BOJL
VHTEeHCUBHOCTD XapakTep BKyca WIN IIPUBKYca OrneHKa HHTEHCUBHOCTH,
BKycCa U MPH BKyca BKYyCa WJIH IPUBKYca Oa
Her Bkyc ¥ IpUBKYC HE OIyIIAETCS 0
Ouens cabas Bxyc u npuBKyc HE omrymaeTcs moTpedureneM, HO 1

oOHapyXKHBAETCS IIPH JTA0OPATOPHOM HCCIIETOBAHHH.

Cnabas Bxyc m mpuBKyc 3amedaercsi MOTpeOHTENEM, €CIU 2
00paTHTh Ha 3TO BHUMaHHUE.

3ameTHas BkyCc ¥ IpuUBKYC JIErKO 3aM€4aeTcsl U BbI3BIBAET 3
HEOIOOPUTENNBHBIN OT3BIB O BOJIE

OtuernuBast Bxyc u mpuBkyc oOpamaer Ha ce0si BHUMaHHE H 4

3aCTaBJIAIOT BO3ACPKATHCA OT IMMUThA

OueHb cuIbHAL BkyCc M DpHUBKYC HACTONBKO CHWJIBHBIM, YTO JEJIAET 5
BOJly HE NIPUTOJHOM K YIOTPEOICHUIO

Temnepamypa. B 3aBUCHMOCTH OT TeMIEpaTyphl BBIACIAIOT XoJojaHbie Boabl (10 20 °C);
Teruible win ciaborepmanbhbie (21-35 °C); ropsiune nnu tepmanibhble (Boime 42 °C). JleueOHoe
JeCTBHE TOPSYMX BOJ CBSI3aHO HE CTOJNBKO C HX BBICOKOM TeMMepaTypoil, CKOJIbKO C TEeMHU
XapaKTePUCTHKAMHU M OCOOCHHOCTSIMH MIX COCTaBE M CBOMCTBAMH, KOTOPBIE CBS3aHBI C UX BBICOKOM
TEMIIEPATypPOX.

[IpenmouruTenbHa HU3Kas TeMIepaTypa NUTHEBOM MUHEpalIbHOM BoJibl okosio 8—15°C. [Ipoxmnana
HE J1aCT pa3MHOXKAThCsl OaKTepHsiM, 3amax M BKYC HE UYBCTBYETCSA. XOPOIIO YTOJSET XKaXIy MpHU
MTOHIKEHHOM TeMIIepaType U TIOMOTaeT OCBEKUTCS.

Honnvii cocmag 600vi. He cMOTpsi Ha, TO, YTO B MHUHEPAIbHBIX BOAaX OOHapyxkeHo A0 50
Pa3IMYHBIX XUMUYECKUX JIEMEHTOB, JIeYeOHBIC CBOMCTBA BOJBI ONPECIISIOT IECTh NOHOB, Na’,
Ca2+, Mgz+, CIl, SO42' , HCO3; u Hepenko B CHENMATHBIX yCIOBUSIX MPUCYTCTBYIOT MOHBI: K",
CO32_ U ra3bpl — 02, COz, HzS.

[IpucyTCTBYIOT MOHBI MalbIX KOJUYECTBaX: H', Fez+; Feg+; Mn2+; Br; J, BOj, HPO42',
HSO4, HS™, Si,0s%, HSiO3 u ap HOHBI, BCTpeyaroTcsi rassl — asor, MeraH, remmit [1].

Xnopua — HOHBI TPUIAIOT BOJE COJMEHblll BKYC, Cylb(aT-HOHBI, HOHBI KalbI[Us U MarHHs—
20pKull, TAIPOKAPOOHAT—HOHBI Oe36KycHbl. OHU COCTABIISIOT B BRICOKOMHHEPAJIN30BAHHBIX BOJAX —
cBblie 99 % Bcex pacTBOPEHHBIX BELIECTB.

Peaxyua 600vt (pH)  sBnsercs OIHHMM U3 KpUTEPHEB MPU XapAaKTEPUCTUKE JIe4EOHBIX
MuHepanbHbIX BoJ: CunbHO kucieie (pH 3,5-55); xucneie (pH 5,5-6,8); nelitpansusie (pH 6,8 —
7,2); cna6o memnounsie (pH 6,8-8,5); memounsie (pH Boime 8,5) [3].

Cpenu MUHEpaTbHBIX BOJ BBIICTSIOT, MUHEPAIBHBIE NPUPOOHbIE NUMbEBble 800bl, MUHEPATIbHbIE
80001 OJI51 HAPYHCHO20 NPUMEHeHUs. U IPyTHE.

MunepanbpHas BoJia JOJKHA OBITH IPO3pavyHOi, OECI[BETHBIN WM OTTEHKAMH OT KENITOBATOTO J0
3€JICHOBATOTO IIBETA JKUIKOCTHIO, CO BKYCOM M 3aIlaXxOM, XapaKTEPHBIM I COACPKAIIUXCS B HEH
BEILIECTB.

YHUKaIBHOCTh BOABI ‘“‘Apaman” oOycCOBIIEHa OCOOCHHOCTSIMH CaMOro HCTOYHHMKA. Boga
“Apaian” pokaaercss y MOAHOXbS IOKHBIX XpeOTa Art-bamibl Ha BeicoTe okojo 3300 meTpoB B
Hapeiackoit  o6mactu. 310 BOAA MpoILIa MHOTOCTYIIEHYATYI0O €CTECTBEHHYIO OYMCTKY B JIPEBHHX
CKaJMCTBIX TIOPOJIaX TIOITOMY SIBJISIETCS 00Pa3I[OM 3KOJIOTUYECKOTO YHCTOTO MPUPOAHOTO MPOAYKTA.
MunepanpHass Je4eOHO-CTOJIOBas BOJA «Apartiany, B HEH NPHUCYTCTBYIOT (TOP-UOHBI,
OpPTOKPEMHHUEBAasI KHCIIOTA.
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MuHepanpHast jedeOHO-CTOJIOBas Boja ‘‘baliTWK, peKOMEHJOBaHA MpU OOJIE3HSX OPraHOB
MHILEBAPEHUS.

MuHnepanpHO-TepMaibHbie  Boabl  “‘JDkaman-A6an”,  “blcchik-ATa” ¢ MOBBIIIEHHBIM
coJiep:kaHueM PTopa U KPEMHUEBOU KUCIIOTHI.

CymecTByeT MHOro MyOJMKalUi O MOJIE3HBIX CBOMCTBaxX YHOTPEOJIEHUS BOJ, COJAEpKALIUN
kpemHuid. Tak, 6arogapo KpeMHHUIO, U €ro ClocoOHOCTH 00pa3OBBIBATH C BOAOH IOJIOKUTEIHEHO
3apsOKEHHBIC KOJUIOUIBI BHIE OPTOKPEMHHEBOM KucaoThl (Si0, + Ho0).

KpemHuii B BoJge TyOUTENbHO JAEHCTBYET Ha MHKPOOPTaHU3MBI, MOJABISIET OakTepuu
BBI3bIBAIONINE THHUEHHE U OpoKeHue, HEUTpalu3yeT XJIOP U BBIBOJUT PAAUOHYKIMJIBL. YKa3aHHbBIE
kosutonbl (SiO; + HyO) sBIstOTCS IEHTpaMU aKTUBHOTO OCAXKACHUS TSHKEIBIX METaJIOB.

B pesynbrate 6o0a cmanosumca uucmoii Ha 6ud u npusmuuiil Ha éxyc. OHa J0JIroe BpeMs He
MOPTUTCS U IPUOOpETAET APYTrUMHU 11eIeOHBIMU KaueCTBaMHU.

@DTOp 0JIMH U3 HEOOXOAUMBIX MUKPOIJIEMEHTOB /ISl OpraHU3Ma 4el0BeKa, MOCKOJIbKY y4acTBYeT
B OMOXMMHYECKHX TpOIIeccax, BO3ICHCTBYIONINX Ha BECh OpraHu3M. BXo/s1 B COCTaB KOCTEH, HOTTeH
OKa3bIBaeT OJIOTOMPHUATHOE BO3ACHCTBHE HA UX CTPYKTYPY.

Llenv pabomwi: VccnenoBaHue OpPraHOJIENITUYECKUMX M XMMHUYECKUX IOKa3aTeled MpPUpPOAHBIX

MUHEpaldbHBIX Boa - “‘baiituk”, “blccik-ATa”, “Apaman”, “IIxaman-Abax Pesynbrarsl
MPOBEICHHBIX UCCIICIOBAHUI IPpUBeIeHbBI Ta0. 3, 4, 5 [4].
Tabmuma 3
3HaveHMs OPraHOJENTUYECKUX TTOKa3aTesIeld aHaJTN3UPYEMbIX MUHEPAIbHBIX BOJT
Ne HasBanue Box 3amnax HarpeBaHue Bkyc u IlBer MyTHOCTB
ot 20° Cnio 60° C MIPUBKYC
1 | baituk 0 0 OecrBeTHas IIPO3pavYHBII
2 | blcceik -ATa 1 0 OecrBeTHAs MIPO3PaYHBIA
3 | Apaman 1 2 OeciBeTHas [IPO3pavYHBIT
4 | Jxaman-AGan 1 1 OecrBETHAS MIPO3pavYHBII
Tabnuna 4
3HavYeHNS] XMMUYECKUX MOKa3aTeael aHAIN3UPyEeMbIX MUHEPAIbHBIX BOJI
Ne | Haszgaume |pH |Ca™+Mg”™ | Ca® [ Mg™ | Na® | K* crIr | F SOZ |HCO
Mr/mve mr/ov° | Mr/am3 mr/mv’
1 | baiitux 7 20 15 5 + + + - + ++
2 | blcceik-ATa 6,8 18 14 4 + + ++ + - +
3 | Apamasn 6 190-200 175 | 15 ++ + +++ + + +++ +
4 | Oxanai- 6 - 42 - 42 + + + ++ + ++ +++
Aban

B pe3ynbrare mpoBENEHHBIX MCCIEIOBAHUM MPUPOJIHBIX MHUHEpAIbHBIX BOJ: ~bhaWTHK”,
“blccrik-ATa”, “A