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MAKPO - U MUKPOEHUOI' EHHBIN SJIEMEHTHBIM COCTAB IIPECHBIX IIUTHEBBIX BOJ

c/C
|| Ontamym (gern) 1500 [
Na
Ca KecTtrocTh
D]]:D]]]]OHTnmym (B3pocible)
1000 200 [ 200 1o [
Eﬂonynumoe 200 \ 180 Mg 180 9
(BpeMeHHOE, BOJONIPOBOS) \ 85- (
I 5iconycrnvoe 800 M60 80 / 60 8
\\ J IIMeaouHoCcTH
140
700 14 BB 70 / 7 7
~ 65 ~ 65
600 120 60 120 6
N
500 100 50 _ 10 ™
400 \_ 80 BB /40 L /
\
300 \ / 30 60
6!
40/ 20 40
200 /
~ 25 /
100 o ~ 10 / 20803 /]
50 - 5 /




HOPMATHUBBI ®U3UOJOTI' MYECKOM MOJJHOUEHHOCTU MUTHEBON
BO/IbI B P® U 3A PYBEKOM

HopMmaruBsbl kade cTBa

HIE Il Be iinrapus? Beabrus? IOAP? paC(])aCOBaH;l(:}le MHTHEBBIX
- Ennannel (puznoornyeckoi
oKa3aTeJIn H3Me pe- MOJIHOIEHHOCTH T B
HHUSA NHUTHEeBON BOJbI HOI;I\(’I);]];II/IBLI Hl(c)zl:ll:leacTTI:%bl Hl(()gzleacTTl/:;bl KaT?;g;?/l a Ka'll‘)é(;“l(lllll?lfllﬂ
BBICIIIETO NHThEeBOM NUTHEBOI
KaJeCcTBa BOJIbI BOJIbI

Oo6mas 1)
e | s >10(2§0§)%)000 >100- <500 <1500 i <1000 | >200- <500
(CyxoH 0CTATOK)

MT-
KecrkocTh KB/ >1,54- <74 >15-<25 >1,6 - <6,75 - <7 >15-<7
111 eJ104uHOCTH e >0,51)- <6,5%) - >0,5 - <6,5 >05-<6,5
Kaabuuii (Ca) Mr/J1 >251)- <1304 >40-<125 >50 - <270 <150 <130 > 25 -<80
Maruuii (Mg) =@ 5 >514) - <504 >5- <30 >6 - <50 <70 <65 >5-<50
Kaumii (K) - - <10 <12 <200 <20 >2-<20
PREINGCRE - - >301- <390% - >30 - <400 > 30 - <400
(HCOy)

- 4)

®Topun-uon (F) - % >((22)3)?<12’§)2) : - >0,7-<1,5 - <15 >06-<1,2
Hoaua-uou (J) MKT/J1 >104 - <1254 - - <500 <125 > 40 - <60

Ipumeuanue: 1).Guidelines on health aspects of water desalination (WHO, ETS/80.4.); 2) -
HupextuBa EC (1998 r) 98/83/EC; 3) - Hopmatussl IBWA a5t 6y ThLIMPOBaHHOI
Boabl; 4) - Pazpa6oTansl B Poccun.
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BASIC PRINCIPLES AND SCIENTIFIC BASIS FOR HYGIENIC REQUIREMENTS
USED IN WATER DESALINATION FOR MUNICIPAL DRINKING WATER SUPPLY

G.!. SIDORENKO, Yu.A. RAKHMANIN
A.N. Synin Institute of General and Communal Hygiene, Moscow, USSR

Abstract.

The basis items of "Guidelines on Hygienic Aspects of Water
Desalination" developed by World Health Organization (WHO) order
are presented in this paper. The classifications of possible un-
favourable properties and composition of desalinated water (and
water under desalination) as well as the main measures directed
to their improvement are recommended. The main steps of prewven-
tive and current sanitary control of the desalination complexes
are described.

The analysis of trends in the development of desalination
equipment makes it possible to note that distillation methods of
water desalination still prevail. New methods are also introdu-
ced into practice, they are: reverse osmosis and distillation in
thin layer horizontal pipe evaporators. In a number of the world
desalination is practically the only means of municipal drinking
water supply.

In this connection A.N.Sysin Institute of General and Commu-

nal Hygiene of the USSR Academy of Medical Sciences developed by
WHO order a draft "Guidelines on Hygienic Aspects of Water Desa-
lination"; it includes the analysis of the developmental trends;
as well as a comparative evaluation of technical economic and
hygienic characteristics of wide-spread water desalination me-
thods; the recommendations on the preventive and. current sani- .
tary control of the building and operation of desalination in-
stallatione of different types; the basic trends of further sci-
entific hygienic studies.

A comparative evaluation of different water desalination
methods, taking into consideration the additional criteria and
indices of its quality (G.I. Sidorenko, Yu.A. Rakhmanin, 1978),
showed that on the basis of total changes, which occur in the
process of desalination, the distillate of industrial desalina-
fion installations is the most unfavourable desalinated water
from the hygienic point of view. It is characterized by unsatis-
factory organoleptic and biological properties, insufficient
(in a number of cases) harmfulness and epidemiological safety of
water, as well as physiological inadequacy of water and relati-
vely low stability of its composition. The water desalinated by
distillation methods is completely deprived of mineral salts and
fluorine, a very important biological element, but such water*
may contain an increased level of certain microelements.

0f great importance is the barrier role of distillation
regarding water pollution with organic substances; the content
of carcinogenic substances in the distillate greatly decreases.
At the same time the so-called "slight" organics may penetrate
into the distillate and in several cases organic substances can
even accumulate there, for example, some phenols. From the mi-
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ANNEYX 1v:

CLASSIFICATION OF UNFAVOURAELE IALITIES

OF SALT AND RRACKTISH WATER AND POSSIELE TREATHMENT TECHROLOGYT

Main possible raw water quality problems affecting desalinacion process
Methods of Physical and chemical characteriscics of water Biological
water P Micro-— .
. u nd ed £ fale i - -
dezalination Suspe Floating p . 0 elements Urganic Tenperatura bas . . Hftra. H?drn .
matter matter, oils hardness substances COmPOSLELON biolgical bialogical
(Fa,Mm, 51
Distillation + + + ++ .
Freezing out +# + +
Electrodialysis ++ + | o -k - T
Reverse osmasis 4 =+ ++ += " - -
Lon exchange *+ ¥ + ++
Preliminary raw water creacment methods
Distillarion fofrening, J Hodifieca= eaeration —
X introduction tion of in—|(0, CO2, -
= = of antiscu= cake, use KEHy removall oo
e of watar -
o : with diff- e
< adk = il = o=
oo ow erent g0 [
w o .E e E o 3
Freezing @ - Modifica- u = 3
B '-: tion of o8
] —
. S o'g _incake s 80
R ; =] b= . i s @ =
Electrodialysis g a3 Eu!tnnLng. ﬁd?q}{ptiq::n+ e Migin- T oo w
== - s acidulation | sxidization - Eection -
| L~ I, I =9 [ E
Reverse oamosis E = = e B a - an
H o 0 k= WF
- i =5 O s is
lon exchange ™ =< E w o
& o
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ANNEX

V: CLASSIFICATION OF POSSIBLE ADVERSE CHARACTERISTICS OF

DESALIRATED WATERS AND PRINCIPAL MEASURES ON I[MPROVEMENT OF THEIR DRINKING QUALITIES *

Major possible adverse characteristics of desalinated water

Methods of Orpanoleptic Physical and chemical Biological
water desalination T 1 !
odour Tasta Teape- | Corrosion|Salt com- | Trace Organic Micro= | Physio- Toxico-
rature . activity |position elements |substances | biological logical logical
Distillation . ++ -+ ‘e ++ + + + +e +
Freezing out ' + + + ++ . 4
X . 1
Electrodialysis + + + ) . ++ *+ e B -
Reverse osmosis + . .+ ‘ . ‘ +
lon exchange + + + ++ ++ . + ++
Measures on the improvement of desalinated water drinking quality
g
Distillation Salt composition, Cooling Stabili={ = | Vapour Vapour
correccion, zation 328, scpara- separa-
adsorption R tion im= tion im-
et . provement A provement
&~ 5 sorption s sorption
e o ru . -~
ga 2 g 4
Freezing out Degasification, ¢+ 1 Higher - z Higher
adsorption L8 'C'g degree of = o E degree of
< E 3= ice e e ice
cu o= hing~- 5 @ o washing-
o : ~ = was 1Y “é o shing
. - “w o -
- out, ?o g 4 out, qe
Lo | gasific- $ c B gasific-
2s ation a L ation
B o~ —_— - e
. v o v o U o
Electrodialysis - - U®mao - U o - .
(=3 I | — Moo a =] “w | [~ - 8 w | -
- BEb 2 28% | 8k 8 |ik B £ |Ep 85
Reverse osmosis ] g2 5 R e e N B RS 3% i'" irkird
ahE A i eg383 |2saE =% B
Ion exchange o e 3 oA R o Qs O
DD 0 Vl = ® A X Cwn & 3 o9
1) electrodialysis at increased temperature + nmoderate panifestation

% table presented by authors in English
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CPABHUTEJIBHASI XAPAKTEPVUCTUKA 3®PEKTVUBHOCTV BOOOIIOATOTOBKN C MCIIOJIb3OBAHVEM N /4
HOBBIX INEPCITEKTVMBHBIX TEXHOJIOTMM (c Muxarnosor P.W. n Kupssirosoi J1.®.) 2 FWE
(] W
L ) 2
PusnyeckKne METOIbI OnpecHenne . 8.9, 3pucno
Copounonnas O3ono-copt-
M3yyeHHbIe NOKa3aTeJ 1IN OUHCTKA IHOHHAS BHCOKO‘?CTOTH Husko- ) O R MO -mryaenme B
OYHUCTKA bIH YacTOTHBINA JIuCT WSS e KTpoguaim3
00padoTk 0CMOC
paspsang paspsaa
|. OpraHuMyeckoe 3arpsi3HeHue:

1.TpuranomeTaHbl + ++ + + 5 - - + +
2.Necmunabl

++ ++ ++ ++ ++
(XOC, ®0C)
3. ®eHonbIl ++ ++ + ++ + = = ++ ++
4.HedTenpoaykrbl ++ ++ + ++ = ++ ++ ++ ++
5. NAY ++ ++ ++ + + - ++ et ++
6. C[1AB + ++ ++ ++ + ++ ++ ++ ++

Il. HeopraHn4yeckoe 3arpsisHeHue:

7.Metannsbl | n Il knacca

- ++ + + - - ++ + +
onacHoct
8.Metannbl, BRMAKOLWMe
Ha opraHonenTuyeckue

. - ++ ++ + + - ++ ++ ++
CBOMUCTBa
9.A30TCcoaepxawme
coeauHeHusa (NO, 7] - - = - - - ++ + +
NO,)
10. ConeBon cocTaB U
MUKpO3rieMeHTbl  (6op, - - = = - - o+ ++ ++
6pom, dTop)
lll. Pagnoxmnmmnyeckoe 3arpsisHeHue:

11.06bemHas a- u 3-

- + ++ ++ ++
Pa,D,I/IoaKTI/IB HOCTb

IV. Buonornyeckoe 3arpsi3HeHue:

12. MukpoGuonoru-e - ++ ++ ++ ++ ++ ++ ++ ++
13. Bupyconoru-e - ++ + ++ + ++ ++ + ++
14. MapasutapHoe - ++ ++ + ++ ++ = ++
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H30TOIIHBIH COCTAB YEAOBEKA

2. M30TOIOB

JAPYIrux
3JIEMEHTOB

= 2,52 Kr
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U30TOMNHbIN COCTABYE/IOBEKA MO YNC/TY ATOMOB 3IEMEHTOB, O BPA3YIOLLUMXETOTENIO
(eAMHULLA=YmMcno aTomoB X 10%4)

1H = 62,5% Y. IPYIUX aTOMOB ~
160 = 23,8% >
12C=11,9%

YN =1,2%

> =99,4%

Y. aToMOB ~ 6728



‘e‘h‘f?'. M ”‘75/4;

2y

A30TONHbIE CTaHAQPTbI BOAbI

SME2,
A\

LT
» SMOW — BeHCKuii cTaHA,apT cpeaHeoKeaHUUYeCcKou Boabl:
D/H = (155,76 = 0,5) x 10¢
0!8/0'% = (2005,2 + 4,5) x 10°

» GISP — cTraHaapT BoAbl U3 rpeHNAaHACKOro ibaa:

D/H = (124,6 £ 0,5) x 10

» SLAP — cTaHAapT BOoAbl U3 aHTAPKTUYECKOro NibAa:

D/H = (90,5 + 1,0) x 10

OTKNOHEeHue oT CTaHgapTa:

6= ( RoGp./ RCTaHp,. e 1)"103 (o/oo)'

raeR— abcontoTHbIe 3HaYeHNA OTHOLLEHUA U30TONOB

OpraHusm yenoseka A/H=306,6 x 10°; 0'8/016=2236 x 10®



CXEMA NONYYEHWA NEFKOV BOAb iy
% THFHERS!

. 0.3 pneme

1 - EMKOCTb XpaHeHus fierkon Boabl

2 - EMKOCTb CMelMBaHUA apTe3MaHCKOM U Nierkon Boabl

3 - DunbTp rpydbon oUMCTKMU

4 - ®unbTp ruapocdunbHbin «Duraporey (0,22 Mkm)

5 - ®UNbTP TOHKON OYUCTKU

6 - BakTepuuupgHas yctaHoBka «Bneck-50»

7 - NynbT ynpaBneHus «bneck-50»

8 - BoagylwuHbi - counbTp «Millipore» (30 mkm) N

9 - 9nekTpoHacoc ‘Il 4 Ha nuHuio

= 10 - BakTepuumaHas yctaHoBka «Bneck-20» po3nuBa
11 - MpeaBapuTenbHbIM PUNLTP N

Bxoa nerkon Boabl

Bxoa ounLeHHOW apTe3anaHCKOW BoAbl



AOCTOBEPHBIE IIOKASATEAH IIPH IIOTPEBAEHHH BOJ C PASAHYHBIM
COAEPXXAHHUEM OEHUTEPHSA
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KpuBbie BLIXKUBAEMOCTH MbIIIEH, MOJTYYUBIINX HUKJI0(POChaH

B n03e 510,0 mr/kr {anubie npod. Cepreesou H.C.
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B no3e 20 mr/kr Ha poHe npuema 0b6b14HOM BoAbI (150 ppm) u DDW ( 25 ppm)

(8 HegenbHbIe Mbiwwn, BeC 20+-4 1, n=24)
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Distribution of survival function

a0 1=0 S0d =50 el

Survival time in days

—_— Group with DWW treatment O Censored group with DIDW treatment
Control group & Censored conbrol group




KomanuecTBO MBIIIIEH
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Starting from the 513-th day of lifc of thc animals, the onset of their
death was first recorded in the control subgroup, and soon in the Ist
cxperimental subgroup (Fig. 1).
Figuse 1. Dynaumics in the death rate of the mice from difforent
subgroaps and the birth of offspring at the advanced periods of life

The number of duys mice have lived

Subsequently, the mortality rate of the mice from the 1st experimental
subgroup somewhat slowed down. as compared to the mortality rate of
the animals from the control subgroup. This ultimately affected the
indicators for the average and maximum life span of the animals in this
subgroup.

A specific nature of the mortality rate was observed in the animals from
the 2nd subgroup, where the onset of death was recorded when the
animals reached the age of over 3.7 years. The mormllty curve for the
mice from this subgroup was les stre(ched" in comparison with that
for the animals in the 1Ist exp p. The data on the
survival rate of each individual in the control and both cxperimental
subgroups made it possible to determine the average and maximum life
span of the animals in these subgroups (Table 1).

As shown in Table. I, the average and maximum life span of the
animals receiving D120 just for 2.5 months turned out to be 28% and
44%, respectively, longer as compared to the control.

Table 1. crage and i life span of mice in each group -
Nimnber of days cach of Total 1 L iffe spaxn (days) ]
Group 10 mice have Hved PR | Average Naocimny
of days |
513, 549, SO8. 598, 671.9 303
Controt 698. 708,708, 7SI, 6719 100% 100%
793,303
337, 642, lom 793580, 863.7 1157
1= B0, $97. 1018, 8637 ey +45%
sulbsgronp 1135, 1157 e
1376. 1376, 1382, 15457 1762
2= 1S17.1573, 1573, 15457 +119%
subgroup 1598, 1630, 1670, RO
1762

Atthe same time, prolonged administration of D 120 into the animals of
the 2nd subgroup allowed the authors to increase their average life
span more than twice (by 130%) and maximum life span by 119%. (See
Supplemen: “Cumulative proportion of mice surviving in the
subgroups ofthe 17 group™).

At the beginning of the study, we did not aim to determine fertility of
the animals. However, the animals from the 1st and 2nd subgroups
gave birth to offspring at the advanced penods of hfe. when !hey
reached almost 3 years of age, which de us f cular

Figure 2. Dynamics in the death rate of the “weak™ mice from

The simber of mice

B

® N

0 60 120 130 280 300 360 430 439 540 690 560
The number of days mice have lived
In the experimental subgroup, the mice started dying in the fifth month
of life. It took place at prolonged time intervals. The obtained data
allowed the authors to determine the average and maximum life span
ofthe animals (Table 2)
Table 2. Average and maxinstm kife spen of “weak™ mice in cach subgroup

Nunherotd-)t esch Totst i r—
of 13 mice have b { i

£ s R ofdoys | -t
i 57.71.100. 146, | 3205 28
| Contual 195, 195, 195, 300, 2866 | 100% 100%%
| 311, 31%, 325,325,
{ 32% —
129, 195, 195, 195, I6EE 658

|17 sebgroup 311, 326, 344, 350, 47 +~67.3% +100.6% H
| sm S38. 538, 645, i
| {

D120, was placed in a cage with experimental animals at the end of the
working day.

As anticipated, the onset of mortality in the mice from the control
group (Fig. 3) started from the 4th month of their life and was rather
sudden. As expected, all control mice died before they had reached 6
months ofage.

Figuee 5. Dymaomcs in the Joath eate of the “diabotic”™ mice fom
dattoremt

subaroeps
»
"
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= _smi -
| & %
| 5
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2 o
° .

- 20 0 130 iee 0 e = e
The mursber of days aive have Inod

At the same time, mortality of the micc that were recciving D120 was
also characterized by a rather “steep”™ dynamics. However, the onset of
their death started somewhat later. The process of a gradual death
lasted much longer, as compared with the control. These differences
are also expressed in the valucs of the average and maximum hife span
of the animals (Table 3).

Table 3. Average and maxanmum life span of “diabetic™ muce m cach subgroup

par

on this fact. By the end of the observation period, when all the mice in
the control group had already died, we were able to record that the
animals from the lst subgroup gave birth to a single litter, whereas the
animals from the 2nd experimental subgroup produced the offspring
12 times (Fig. 1). The total number of mouse pups born by the animals
from the Ist and 2nd experimental subgroups was equal to 7 and 96
individuals, correspondingly.

The group of so-called “weak” C57Black/6 mice with a shorter life span
consisted of two subgroups - the control and experimental ones of 13
animals in each. Control animals received ordinary tap water and
standard feed in pellets. Mice from the experimental group additionally
received per os 0,25 pl of the medicinal product D120 daily.

As anticipated, the onset of death in the control mice from the weakened
group of animals was recorded already in the second or third months of
their first year of life. Unlike previous observations, the control mice did
not survive until the end of their first year of life (Fig. 2).

Nwmber of days cach of Total Life (daywy
pn—— 1 16 maice have lived number of %A‘;..;‘;"P e
days
i34 13548 3 135, iz [
Control iss. 1 1300 2273 100% 1009
141140, lvl\ 145,
| 145,161, 161. 163 E—
T TaE 1S s, 157.0 BT
17 smbgroupd 147, 149, 149, 159, 2992 + SOS T%
} 1320152 162, 185, S1L506
| 271,282, 299,319

So, owing to the administration of D120, the average and maximum
life span of diabetic mice have increased by 31.5% and 95.7%.
respectively, as compared to the control. (See Supplemeni
“Cumulative proportion of diabetic mice surviving™).

DISCUSSION
The obtained data make it possible to speculate about an obviously
positive effect of D120 on the indicators for life span of the animals.
This is clearly demonstrated by a significant i in the av
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CTPYKTYpHO-3HepreTuyeckue nokasaTenu kayectesa NUTLeBOWN BOAbI, 00paboTaHHOM
pa3nuyHbiMu hU3n4eCKUMU MeToAaMM

BUOKATAIIUTUMECKAA AKTUBHOCTb fokasaTesb, YCTaHaBNMBAOLLLMI CTENEHb SNEKTPOHHON HEPABHOBECHOCTW BOZbI,

(koHueHTpaums HO, 1), mr/n)* OTBEYal0LL|eN 32 MHTEHCMBHOCTb KonebaTerbHbIX M KOHDOPMALIMOHHbIX NPOLIECCOB B BOAE,
bronornyeckix MembpaHax, Oenkax 1 HyKNnemHoBbIX KUCIOTax, paboTy «KIETOYHbIX
HacoCOBY, TPAHCMOPT BE3WKYI W MPONMEPATUBHYIO aKTUBHOCTb KITETOK.

OKUCITUTEJIbHO-BOCCTAHOBUTE- roKasaresb, OLeHVBaoLN CTaBbWIIbHOCTb CUCTEMbI @HTUOKCUAAHTHOW 3aLLMUThI KNETOK,
NbHbIA NOTEHLMAN (Eh, MB) CTeneHb cBOOOAHOPaAMKaNbHON HAarpy3ky Ha KNEeTOYHbIE CTPYKTYPbI U y4acTue B 3anycke
NporpamMbl anonTo3a KMneTok.

TEPMOOVUHAMWYECKWUU NOKA3ATENb nokasaTerb, onpeaensoLLmnii TEpMOANHAMUYECKME U PEONOTUYECKUE CBONCTBA XNOKOCTM B
(AnHamnyeckas BA3KOCTb, |, CAHTUNya3) opraHn3me, NPUTOK SHEPTN rMapaTaLmm 6EnKoBbIX CTPYKTYP KIETOK U 1X CNOCOBHOCTL K
KOH(DOPMALIMOHHON MEPECTPONKE.

CTPYKTYPUPOBAHHOCTD, - NoKasaTenb CTeneHu rmapataumy 6enkoB, YcTaHaBNMBawLLni 3 EKTUBHOCTb
qcp., % 9JIEKTPOHHOrO MEepeHoCca W TPaHCNopTa BHYTPUKNETOYHbIX MeTabonuToB, akTUBHOCTb
(DEPMEHTOB W OpraHesnsl KNneTok 1 akTMBMpYIoLLLee AENCTBIE HA KNETOYHbIN LK.

AQHEPIETUMECKOE PACINPEOENEHUE nokKasaTtenb HanpaBneHHOCTY aKTUBMPYHOLLETO U PEryNATOPHOro AenNCTBUs Ha paboTy
CTPYKTYpUpOBaHHOW hasbl (gons BHYTPUKIETOYHbIX CTPYKTYD M CeNeKTUBHON akcnpeccum onepoHos AHK, ynpaensiowmnx
coctosiHuiA A(q), OTH.eq.) KMETOYHbIM LIMKITOM ¥ AN DEPEHLIMPOBKON KIETOK.
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MoHorpacdun no 6mocdunsnke Boabl

0. A.PaxmanuH, A. A. Crexun, I. B. ikosnesa A.A. CTEXMH, I B. fikoenesa

EUODU3INKA AN sl
BOb|

KBaHTOBas HeNOKaNbHOCTL

B TeXHoNnorMax soaonoaroToe

PerynsTopHas \MMPOBaHHOW BOAbI
T kot P. Papawyk,
OpMUpOBaHue 61o3HepreTHy : 2

aKTUBHOCTM MUTLEBO BO 7?:-”:‘"" S POHHbIN AeDULMUT

: L aKTOp pMUCKa 3A0pPOBbIO

;TBa BIIEKTPOHHOﬁ
ICTEMbI aCcCOUMaTOB BOADbI

Mop pepakuuven akagemuka PAH
H0.A.PaxmaHuHa
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Cnocoovt 6000n0020moexu

OnpecHUTEILHAS VCTAHOBKA: Cranuusa juddepeHNpPoBaHHOM IIpuponHble MUHEPAJTN30BAHHbIC
CTy]]quaT],[ﬁ OTﬁOp BOAOIIOJATOTOBKH MOIII/I(l)I/IIII’IPOBaHHbIe BO/JbI:
AUCTHJLIATA C Y4€TOM CIO0CO0bI KOHAMINOHUPOBAHMS Ka4eCTBA u30upareabHbINA 0TOOP
TeMIIePATYPHOTO Pe:KUMa BOJbI B COOTBETCTBHUH C LIeJIeBOM BOJOMCTOYHHUKOB

l'IOTpeﬁHOCTbIO €€ UCIT0JIB30BaHUA

Hanpawlenuﬂ UCNOIb306aAHUA onpecuenuoﬁ 6000l

JKO0JIOTHYECKUH YPOBEeHb TPeOOBAHMI K KaueCTBY
BOJbI

MeauKo-rurneHu4e cKue TpedoBaHus K
Ka4yeCTBY BO/IbI

IIpou3BOACTBEHHbIE Ceabckox0351iicTBE IIpou3BOACTBO LleHTpaAIM30BaHHbIEC
TEXHOJOTHYECKUE HHOE IIPOU3BOJACTBO OYTHJIMPOBAHHBIX CHCTEMbI
NPoLeCcChl NUThEBbIX BOJI BO/J10CHAOKEeHU I

. | o | | L

1
: Boaa, orBeuaromasn Bona, oTrBeuarwimas : Bona Bona Bona nan Bona i
1 1 o 1
! JAOIYCTHUMBIM auppepeHUpoBaH ' ¢u3Ho.I0- CTPYKTYPHP X035HCTBE nuThe- !
: TEXHOJOT HYECKUM HBIM TPeOOBAHUAM ' I'HYecKH OBaHHaf, C HHO- BOI'0 :

1
i TpeOdOoBaHUSAM - B 3aBHCHMOCTH OT i [IOJTHO- HAIIPABJICHH OBITOBBIX  Ka4yecTBa
! BU/1a PACTEHUH U ! HeHHAs ol OuosI0TM- HYKIT :
| JKHBOTHBIX | YeCKOI | |
1 1 1
! ! AKTHUB- JlokanbHasi 1o0YMCTKA !
: : HOCTBHIO HE0OX0IMMOro oobemMa |
1 1 1
! ! BO/bI 10 MUTHEBOTO !
! ! Bona KayecTBa :
: : nJIst i
1 1 1
! ! aereu !
1 1 S 1
1 1 1
1 1 1
1 1 1
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1. be3 pA0OCTAaTOYHOro Ko/AMYecTBa BOAbl OCBOeHUMEe U 6aaroycrpoimcrso
apuUAaHbIX Tepputopun HeBO3MOXKHO. ObBoaHeHUe TeppuTOopUU CNOCOOHO
N3MEHUTb UX KAnmart

2. BKnoueHne onpecHUTENbHbIX KOMMJIEKCOB B NPOrpamMmmbl CTPOUTE/IbCTBA
TEN/I0BbIX U aTOMHbIX 3/IEKTPOCTAaHLUMUIMA B apUAHbIX PEermoHax 3Ha4YnTeNbHO
nosbiaeT Ko3dppuumneHT nx nonesHoro geucrsma (KNa)

3. BHegpeHune coBpemMeHHbIX TEXHO/IOTMA KOHAWLMUOHUPOBAHMA KauvecTBa
onpecHeHHOU Boabl no3oaser anddepeHUMPOBaAHHO NOJSy4YaTb BoAYy KaK
OANA  CEeNbCKO-XO3AUCTBEHHbLIX U XO3AUCTBEHHO-OLITOBbLIX LUenen, TaK W
NUTbEBYID BOAY, COOTBETCTBYHOLLYIO peKomeHgaumam BO3, a TaKXe ¢
VAyYlWEeHHbIMKM  6MoNnoruyeckumm CBOUCTBAMM, HanpaB/IeHHbIMWU  HaA
AKTUBHOE 340pOBOE A0NAroNneTue HaceneHus
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