3y4yeHre 0CHOBHOIO COJICBOI0 COCTaBa
OpeH/10B OYyTHJIMPOBAHHOMN BO/bI,
NMPUCYTCTBYIOIIUX HA pbIHKEe Poccun

BrinonHnna cryaeHTka 4 kypca
bana6eksn Kapuna

Hay4HbIil pyKOBOAUTEIH

K.T.H., IOIIEHT

Memankun A.B.



byTHIIMPOBAHHBIE IIMTHEBBLIE BOJbI, HE
IIPOU3BOJMMBIE PAHEE B CTPAHE, B HACTOSIIEE
BpeMsl 3aHMMAIOT OOJBIIONM CEIrMEHT PHIHKA B
Kauy€eCTBE aJITCPHATUBBHI yIIOTpeOICHUS
BOJOIIPOBOHOMN BOJIHI.

M3yueHne MHUHEPAJIbHOIO COCTaBa OpEHIIOB
OyTHIMPOBAHHBIX BOJ SBISCTCS aKTYaJIbHBIM M
IPAKTHYCCKH 3HAYMMBIM, YTO U OOYCIOBHJIO
BBIOOp 00OBEKTA U IIpeAMETa UCCIICAOBAHUS.



Ilenb padoThI: U3yyeHue coaep:xkanusg noHos Ca’", Mg®", Na,
HCO,’, SO 42' u Cl' 1 cpaBHEHHE UX C KOHIIEHTpALUsIMHU
(u3nonorundeckoro ontumyma u IIJIK ajist nuTbeBoit BOAbI, a
Tak)Xe C JAHHBIMU NPOXU3BOAUTEICH OPEHI0B Oy TUIMPOBAHHBIX
BOJ:

- B IUTHEBOM OyTUIIMPOBAHHOM BOJIe OpeHI0B: «AKBa
Munepaiie», «bon AkBay, «IIumkun gec» n «Kirod 310pOBbsH
(r. Kanmyra);

- B MUHEpaJIbHOM JIeueOHOM Bojie «EcceHTyku-17» n
MUHEPATBLHON MPUPOJHON JICUEOHO -CTOJIOBOM BOJIE
«JIKepMyK»;

- B BOJIOIPOBOIHOM Bojzie ¢ OKCcKoro Bogo3adopa r. Kanyra.



3agayu ucciaeT0BaHNA:

- AHanu3 TUTEpaTypHbIX HICTOYHUKOB MO JAHHON TEME

- KonmmuecTtBeHHbIM XuMudeckni aHainn3 (KXA) Bojbl
Ha cofepxanue nonos Ca’’, Mg”", Na", HCO,, SO,” u
Cr.

- ConocraBnenue gaHHbIx KXA OyTuianpoBaHHOH

BOJIBI 110 KOHILIEHTpalusmM noHos Ca*", Mg*", Na’, HCO,,
SO, > n CI' co sHadeHusmu IIJIK wu HOpMaTI/IBaMI/I
(bmﬂonomqecxoro OonNTUMyMa s MUThEBON BOIBI, a
TakKK€ C  JaHHBIMU  [POM3BOAUTEICH  OpEHIOB
OyTHJIMPOBAHHBIX BOJ M BOJAOIPOBOJHOM BOJIBI ¢ OKCKOIo

BOf03a00pa r. Kanyru




OO0beKT uccienoBaHusi: OyTUIMPOBAaHHAS BOJia
OpeHI0B, IPHUCYTCTBYIOIINX HA phIHKe Poccum, a Taxxke
nuTheBas Boja ¢ Okckoro Bomo3abdopa r. Kanyru.

Tt

Hpe}IMeT I/ICLJIELI,OBdHI/Iﬂ OCHOBHOMH COJICBOU COCTAB.



B rnase I 06110 paccMOTpPEHO:

= OyTHJIMPOBAHHBIC BOJBI: KIIACCU(PUKAILINSI M TEXHOJIOTHI
IIPOU3BOJICTBA

= MUHEPAJIbHBIC BOJIbI

* [UTHEBBIC BOMBI

= BOJIONIPOBOAHAS BOJA

= (pU3HOIOTHYECKAS MOTHOLIEHHOCTh IIMTHEBOM BOJIbBI

B miage Il nipeacTaBiieHbl pe3yabTaThl KCCIEI0BAHUKA OCHOBHOIO
COJICBOT'O cOCTaBa 4-X OpeH10B OyTUIIMPOBAHHBIX BOJ («AKBa
Munepane», «bon AkBay, «llInmkun gec» n «Kirod 310poBbs») U
2-X OpEHI0B MUHEPAJIbHOM JICYCOHOM 1 JIEUEOHO-CTOJIOBOM
npupoaHbIX BoAd («EccenTykn-17» n «JIxepMyk»), a Takke
BOJIONPOBOAHOM BoAbl ¢ Okckoro Bogo3zadopa r.Kamyra Ha
cozeprkanme cenyommx notos: Ca*", Mg*", Na*, HCO,", SO,* u
Cr.



OnpenesieHue KAPOOHATHOM KECTKOCTH

1. OH + H* - H,0
2. C032' + H+ — HCO,

3. HCO, + H* — CO,1 + H,0

OTobpaHHbIe NPO6LI BYTUIMPOBAHHLIX BOA, ANA
onpeaeneHnsa rmapokapoboHaT aHMOHa



OnpepgeneHne CyMMapHOro M pasze/ibHoro coaepKaHus
noHos Ca** u Mg?*

OnpeaeneHne CyMMapHOro cofepaHus
kaTnoHoB Ca?* u Mg?*

OnpepeneHue coaep»aHuA
KaTuoHa Ca?



OnpeaeneHue cogeprkaHma noHos Cl°, SO 42' u F~ cucteMon KanuanspHoro
anekTpodopesa

Kl Hl-m

KannnnsapHbiM aneKkTpodopes Moae M
«KAMNE/Ib®-105M>



OnpepeneHue copepXaHua MOHOB HaTpua mMetoaomM AAC c
nJiaMeHHoOM aToMM3aLmuen

i ol 'w :'.,—
GRe PN

CnekTpodOoTOMETP aTOMHO-abCOPOLIMOHHBIM AAS-3



NMoka3aTtenu

«bOH AKBa»

dusmonor.
ONTUMYM

ecTKocTb, °XK
MuHepanusauma,
Mr/n

Ca%*, Mmr/n

Mg2*, Mr/n

Na*, mr/n

SO, >, Mmr/n

Cl, mr/n
HCO,’, Mr/n

JaHHble PesynbTathl
npousBoguTe | UCCNle0BaHU
na
1,5-7 2,74
50-500 149,0
15-80 10,3
15-50 26,7
<120 3,2
<190 0,8
<150 92,7
<150 15,25

1000

50
200
500
350

2-4
200-400

30-70
12-30
<20
<110
< 50
120-250

Boaa «boH AKkBa» npeAcTaB/sS€T COB0M HE eCTECTBEHHYIO
FMAPOKAPOOHATHYIO, a MCKYCCTBEHHYIO XJIOPUAHYIO BOAY, OCHOBHbIM
KOMMOHEHTOM KOTOPOM SIBNSETCA X/IOPMA MarHMS, a TaKKe XJiopua

KasbLuA.



«AKBa MMHepane»

[laHHble PesynbTtarthl dusmnonormyeckun

MokasaTtenu npoussBogmTe | UCCNen0BaHU ONTUMYM
KecTKocCTb, %K <7 0,7 7 2-4
MuHepanusaums, 50-500 86 1000 200-400
mr/n
Ca?*, mr/n <36 3,1 30-70
Mg2*, Mr/n <20 6,5 50 12-30
Na*, mr/n <10 11,7 200 <20
HCO,", mr/n <200 45,8 120-250
5042', Mmr/n <100 13 500 <110
Cl;, mr/n <50 6,5 350 < 50

B Boge «AKBa MMHepane» MOHOB KanbUMA U MarHUsA NoYTH HeT, a
¥ecTKocTb He npesbiwaeT 0,7 °XK . CoaepraHue nccneaoBaHHbIX KOMMOHEHTOB
B BoAe He npesbiwaloT cootBeTcTByowme MNAK. MMHepanmsauma Boabl TakKe
HUKe npremnemon ana ®0.



«lUMWKHUH nec»

JlaHHble PesynbTarbl dusmonornyeckum

MNokasartenu npouMsBoauTe | UCCefOBaHMU ONTUMYM
ectKocTb, °XK <1 0,02 7 2-4
MuHepanusauymsa, <700 668,5 1000 200-400
mr/n
Ca?*, Mr/n <20 0,012 30-70
Mg?*, Mr/n <5 0,23 50 12-30
Na+, Mr/n <200 193 200 <20
HCO,’, Mr/n <400 399,5 120-250
5042', mr/n <100 34,1 500 <110
F~, Mmr/n <1 0,74 350 0,6-1,2
Cl, Mr/n <50 40,8 350 <50

Boaa «LLUMWKKMH nec» — o4eHb MArKas - XXeCTKOCTb BOAbl HE MpeBbIllaeT
0,1 °%K, 1 B HEM NPAaKTUYECKM OTCYTCTBYIOT COJIN Ka/lbLMSl MU MarHus.
CoaeprkaHne nccneaoBaHHbIX KOMMOHEHTOB B BOAE HE MpeBbIAtoT
cootBeTcTBYylOWMe MAK.



«Knio4y 3p0poBba»

[laHHble PesynbTtarthl dusmonormyeckun
MNokasaTtenun npousBoAgUTe | UCCeA0BaHMU ONTUMYM
ns

ectKocTb, °XK 1,5-4,2 0,04 7 2-4
MuHepanusaums, 200-400 593,8 1000 200-400
mr/n
Ca?*, mr/n 20-50 0,4 30-70
Mg?*, Mr/n 6-20 0,24 50 12-30
Na*, mr/n 15-160 164 200 <20
HCO,’, mr/n 120-250 393,5 120-250
SO42', mr/n 15-75 34,1 500 <110
Cl-, mr/n 10-25 0,7 350 < 50

Boaa «Kntou 340poBbsi» ABNAETCA UCKYCCTBEHHO MMHEPA/ZIM30BAHHOM MYTEM
Na*-KaTMOHMpOBaHMA, a ee KeCTKoCTb He npesbiwaeT 0,1 °XK. CoaeprkaHue
MccneoBaHHbIX KOMMOHEHTOB B BOJe He npesblwatT cooTBeTcTByowme MAK.



MuHepasibHble BOAbI

«ECeHTyKn-17» «/IXKepMyK»

[aHHble | PesynbTar [laHHble | Pe3ynbTaThl

NMoka3atenu npouvssoau bl NMoka3aTtenu npouvssoau | UccaegoBa
TenAa ncciegoBa TenAa HUA
HHA KecTKocTb, %K 11,3

UECTHIIETE, i 2l MuHepanmzaums,  3200-5000  3505,2

MuHepanusaumna, 10000-140 10308,9 MI/N

mr/n 00

Ca?*, mr/n = AN500 51,7 Ca?*, mr/n 120-300 67,5

Mg?*, Mr/n <150 30,7 Mg?*, mMr/n 50-200 95,1

Na*, Mr/x 2700-4000 3044  Na, mr/n SN | S

HCO,, Mr/n 4900-6500  5459,5  HCO;, mMr/n 1400-2000  1686,7

S0,2, mr/n <25 36 SO,%, mr/n 550-750 590

Cl-, mr/n 1700-2800 1701 Cl°, Mr/n 230-320 247,5

CogeprkaHue geknapvpyemMbiX KOMNOHEHTOB HAXOAMTCA B 3aABJE€HHbIX
AManasoHax 3a UCKJIIYEHUEM HE3HAUYMTEIbHOIO MpPEeBbIWEHMA N0 KOHUEHTpaumum
cy/nbdar-uoHoB B Boge «EcceHTyku Ne 17> MU HECKONIbKO 60/1ee HU3KUX
KOHLIEHTPALMM MOHOB KasibLMA U HAaTpUSA B BoAE «/KEPMYK».



BogonpoBogHaa Boga ¢ OKcKoro sogo3sabopa
r. Kaayra

®dusmonor.
MNokasaTenu AuBapb ®eBpanb Mapt Anpenb |\l ONTUMYM

2017 2017 2017

KectkocTb, °XK 6,9 7,2 3,6 5,4 7 2-4

MuHepanusauyms, 490 500 298 350 1000 200-400

mr/n

SO42', mr/n 54,7 63,2 26,1 59,1 500 <110

Cl:, mr/n 19,1 29,5 20,4 19,9 350 <50

F-, Mr/n 0,27 0,34 0,12 0,33 0,71, 0,6-1,2
5

KauectBo BogonpoBoAHOM BoAbl ¢ OKCKoro Bogo3abopa r. Kanyra Haxoaatcs
B npeaenax MNAK ans nMtbeBoM BOAbl, 38 UCKIHOYEHUEM HEGOJIbLLOIO
NpeBbLILLIEHMSA KECTKOCTM B (beBpane-mecaue. Ansa obecnevyenmsa 0
BOAOMPOBOAHYIO BOAY Le/1ecoo6pa3HO KUNATUTb HECKOJIbKO MUHYT, B
pe3y/ibTaTe Yero ee *XeCTKOCTb 3a CYEeT pa3/iIoXKeHUsa rnmapoKapooHaTa KasibLums
OObIYHO CHMUKaeTCA NPMMEPHO Ha TPEeTb.



BbiBOAbI

CocTaB/ieH 0630p iMTepaTypbl MO BbIGPAaHHOU TEME.

[poBeeH KONMYECTBEHHbIN XMMMUYECKMM aHanm3 (KXA) BbiGpaHHbIX

06pa3sLioB BoAbl Ha cosepxaHue noHos Ca**, Mg*, Na*, HCO,’, SO,* u CL..

Bce yeTbipe 6peHa NUTbEBON BYTUIMPOBAHHOM BO/ibl BblAEPKMBAIOT
Tpe60oBaHWUS POCCUMCKMX MTMIMEHNMYECKMX HOPMATUBOB, HO MX XMMMYECKUM
CoCTaB Aafiek oT MU3NOJIOrMYECKOro ONTMMYMa.

MuHepasibHble BoAbl «ECeHTYKU-17» U «/bKepMyK» NMpakTUYeCKu
COOTBETCTBYIOT MNOKa3aTe/IAM AaHHbIMM NMPOU3BOAUTENIAMM, 3a
UCKodeHnem SO 42' , KOTOpbIM MPEBbLILIAET HOPMY, YKa3aHHYHO
npomssogmtTenem Ha 11 eamuHu,.

bpeHabl «<AKkBa MuUHepane», «lLMWKKUH nec» n «Knod 3go0poBbsa» (r.
Kanyra) npeactaBnaioT co60M MCKYCCTBEHHO MMHEPA/IM30BaHHbIE OYEHb
MArkue Boabl. bpeHa «Knod 3goposba» (. Kanyra) asnsetca Na*-
KaTMOHUPOBAHHOW BOJOM;



- Bopa «boH AKBa» npeacTaBAsE€T CO60M MCKYCCTBEHHYIO XJI0PUAHYIO
BOJY, OCHOBHbIM KOMMOHEHTOM KOTOPOM ABNAETCS XJI0pUA, MarHus, a
TaK»Ke X/I0p1J Ka/bLus; ob6pasel, He COOTBETCTBYET HOPMaMm
OU3NOIOrMYECKOro ONTMMYMA MO COAEPKaHMIO KaTMOHOB KasibLUA U
aHMOHOB X/10pPa; COAEPKAHME MOHOB KaJibLIMSI TAKXKE OKa3a/10Cb MEHbLLIE
3a/1€K/1apUPOBAHHOI0 NMPOU3BOAUTENIEM;

- KauyectBo BogonpoBoaHoM BoAbl ¢ OKCKoro Bogo3abopa r. Kaayra
HaxoasaTcs B npeaenax MNAK ans nMTbeBoM BoAbl; B 3MMHME MECSLbI -
AHBApb-EBpPa/ib }KECTKOCTb BOAbl MAaKCUMMaJlbHa M 3aMETHO MOHMMKAETCS
B BECEHHME MECHAL|bl - MApT-anpe/sib, YTo 06YC/IOBNEHO TasHUEM JibAa U
CHera M nocneayolMM NaBoOAKOM.



Cnacm60 3a BHMMaHue!



