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BemgnneHue Poeeuu BBTO 
unpofineMbl Bogoefiepe eHUI 
H3 qennmno3Ho-figM3JKHblH npegnpuHmulX 

yn YYW eHV151 Ka ye CTBa OYV1l11e HHbIX CTOY ­

Hbl X BOg, c6 paCblBaeMbiX B Boge Mbl. 

POCCV1 51 HaK OHel.\ scrynana B BTO . V1 

sonpoc a nepexone K « HaV1nY YWV1M cyuie­
CTBylO l11V1M Te XHonorV151 M ( H CT) B r e-r euue 
6 n V1)t{ aii wero BpeMe HV1 peansao CTa He T 

Bon p OCOM coxpaueuna KOHKypeHTHocno­

C06HO CTV1 Pocc V1iicKoii l.\ 6 n He ronsxo Ha 

Me )t{gyHa pogHoM, HO V1 Hd BHyT p e HHeM 

puu xe. B pesynsrare or np V13 b1BOB K n o ­

Bblw eH V110 3KOnO r V1 YHOCT V1 n po V13 BogCTBa 

l.\6n P OCCV1V1 6 ygeT Bb lHy)t{g e Ha B kpar­
Y a iiw~ ii CpOK n e p e iiT V1 K n o nH oii o p V1 e H ­

Ta l.\V1 V1 Ha « HaV1llY YWV1e CYl11eCTBYlOl11V1e 

Te XH Oll orV1V1 » , Ha Be ll V1YV1 Hbl y genb Hb lX 

C6 pOCO B 3a rp513 H5110 111V1X Bel11eCTB , OTBe ­

y a lOl11V1 X 3TV1M Te XH on or V1 51 M, OCYl11eCTB­

n ~~ n 0 3T anH Y lO p e anV13 al.\ V1 1O sxonoro­
Te XH On Or V1y e CKOii peKO HCTpYK l.\V1V1 ripen­
n pV1 ~T V1 ii. Ta K, KaK 3TO cnenan uecxons­
KO pausure BeCb MV1p • . . 

n pV1 3TOM p e Yb g on)t{ Ha V1g TV1 a np V1 H­

l.\V1 n V1 an b HOM V1 3M eH eHV1V1 nonxonoa - or 
Ol.\e H KV1 «a-recraa OY V1 CTKV1 CTOKOB K 3KO ­

n Or V1y e CKOii Ol.\e HKe pa60 T ~ OCHOB Ho r o 

Te XH On Or V1y e CKOr O 060 pygo B a H V1~. Ta­
KV1M 06 pa30M, epaKT V1 yeC KV1 p e Yb V1geT 0 6 

V13MeHe HV1V1 KpV1 Te pV1eB ynpaaneuas V1 , 

COOTBe TCTBe HHO, o n TV1MV13al.\V1V1 sce ro 
npoV13 BogCTBa . 

Ilpoueccu CToKo06 pa30Ba HV1il, OYV1­

CTKV1 CTOKOB V1 Me To gbl y npaBneHV1il npo­

V13BOgCTBOM, YYV1 TbIBalO l11V1e Tp e 6 0BaHV1il 

K oxpaue oKpy)t{alO l11eii cpegbl V1 CHV1)t{e­

HV1 10 HarpY 3K V1 ua OKpy)t{alO l11YIO cpeny 
( <<3 Ko n o r V1IO»), He yaCTO B blgen ~ IO T B Ka­

-re crse n pV1 0p V1TeTH bIX npa OCYl11eCTBn e ­

HV1 V1 o nep aT V1B Horo y np a B ne H V1~ npeg ­

n pV1il T V1~~\V1 . n y 6 n V1YH bl e g eKna p al.\V1V1 

HeK OTo p bl X PYKO Bo g V1Ten eii n penn p ns ­

TV1 ii a n O CTO ~HH o ii 3a6 0 Te 06 okpyxao­
l11eii c pege y)t{e H V1 Ko ro He y6e)t{galQT. 

B CBil3V1 C 3 TV1 M B03 HV1KaeT He06xo­

gV1MOCTb y rny6ne HV1il3 Ha HV1ii rexaonoros 
- n o 3KO llOr V1 yeCK V1M np06 n e Ma M, acne­

l.\V1 all V1 CTOB no oxpaue oK py)t{alO l11eii cpe­
g e - n o cO BpeMeHHblM r exuonoran s, no 

Ha V1ilyY WV1M cY l11eCTBYlO l11V1M r exuonoru­
~ M V1 nYT~ M noaransoro nepexona K HHM. 

Ilpennaraenaa CTa Tb~ HV1 B KoeM eny­

-r ae He aanse rca yye6H biM noc06 V1eM no 

CTOKo 0 6p a3 0B aHV11O V1 OY V1CTKe CTOKOB, 

oua npV13 Ba Ha 0 6paT V1 Tb BHV1M aHV1e rex­
ncnoroa Ha OCHO BHble TeXH On OrV1 YeeK~e 

~\O Me H Tbl, onpenenaouiae pe)t{V1M CTOKO­

06pa30 Ba HV1il V1 Bll V1 il lO l11V1 e Ha Ka yeCTBO 

CTOKOB nocne OYV1CTKV1. 

np0 6ll e Mbi Bo goc6epe)t{e HV1il He pa] ­

pblB HO CBil3a Hbi V1 C np06lle Ma M V1 3 Hep­

roc6epe)t{e H V1il. v13Bec THo, YTO npOH3­

BOgCTBO uenruonosu V1 6 y r~a rV1 CYV1 Tae T­

Cil Og H V1M V1 3 cansrx aononorperinm o umx 
np oV13 B ogCTB. ypoBe Hb n OTp e 6il eH H ~ 

sonu Hd Te XHOilOrV1y eC KV1 e Hy)t{gbl, B 3a ­

BV1C V1 MOCTV1 a T KOHepV1 r ypal.\V1 V1 np0V13 BOA­

CTBa V1 g ocTV1rH yT oii CTen eHV1 Bogo 0 6 0­

pora. xonetinercs B npenenax OT 100 g o 

250 MJ Ha TOHHY rorosof npoAYKl.\V1 V1 . B ee 

npoueccu n p o V1 3B o g CTBa uenr non osu ~ 

6yMarV1, or Ba pK V1 l11en bl g o OTnV1 Ba 6yMa ­

rV1 V1n V1l.\ellll lOll03 bl Ha CYWV1llbHbIX Maw V1 ­

uax, npoeonarca B BOgH Oii cpene V1 60nb­

uias y a CTb V1 3 HV1 X - npn Bbl COKOii r enne­
parype. n p V1 3TOM, y e M 60llbwe ygellbHbl ii 

pacxc n BOgbl Ha n p o V1 3 Bog CTB O, Te M 

tioru. ure n OTe p V1 renna co CTOKaMV1 n po ­

V13Bog cTB a . TaK, np« cpeg He rogoBoii Te ~l ­

ne paType 3 a 6V1 paeM o ii BOgbl gll~ MHO fV1X 
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M. H. ( Ml-1pHOB, r. A. rycapoBa, KWI; 

10. r . MaHApe, 3. n.AKl-1 M, 

ens rTY pn 

Cpeg V1 npotinex, CTO~l11V1X nepea Ye ­

n OBeyeCTBOM B I n on OBV1He XXI aexa, Ha ­

P ~AY C np0 6n eM aMV1 6 egH ocT V1 , roncna, V1 3­

M eH eHV1 ~ Kn V1M ara V1 , CB513 aH Hb IM V1 C 3TV1 M 

np0 6ne Ma MV1 nepexoaa K aocnpoaaaona­
MblM V1CTOYHV1Ka M 3 He p r V1V1 , OOH Ha 3 blB a ­

e T V1 np0 6ne My He XBaT KV1 YV1CTOii npe cH o ii 

sonu. n o g aHHbl M l!>AOOOH (Fl ponosons­
CTBeHH o ii V1 ce nbCK OX03 ~iic T Be H Ho ii Opra­
HV1 3al.\ V1 V1 OOH), y)t{e B H aCT O~l11 e e Bp e M51 

cauuie 1,2 MV1nnV1 a pga xenose«Ha nnaH e ­

re He V1Me IOT aocryna K g o cT aTOYH OMY KO­

nV1yeCTBY YV1 CTo ii n V1T beB oii sonu. B ro xe 
B peM~ MHorV1e orpacna npOMblwneHH OC­

TV1 npV1M eH~ IOT npV1 npoV1 3BogCTBe npo­
g YKl.\V1 V1 3 Ha Y V1TenbHoe KOn V1 ye CTBO YV1 C­

TOii npecHo ii BOgbl . M e )t{gYHapogH bl e 3KO­

ilOrV1 yeCKV1e op r a H V13al.\V1 V1 g a )t{ e BBen V1 

Cne l.\V1anbHblii Tep MV1H - « BOgHblii cneg» 

( <<water f o otprin t ») , xapaKTep V13yI0111 V1 ii 

KOn V1 yeCTBO sonu, pacxonyenoe Ha e g V1 ­

HV1l.\y npOAYKl.\V1V1 B re-renae scero ee )t{ V13 ­

HeHH oro l.\V1 Kn a ( n po V13BogCT Bo, ucnons­

30 BaHV1e, YTV1 nV13al.\V151 ) . 

l.\ enn lOn 0 3Ho-6YM a)t{H a ~ nponuurneu­
HOCTb, Ka K V13 Be CTHO, O THOCV1 TC ~ K OgHO­

My V13 HaV1 6 0nee « Bo g oeMKV1x» BV1 g0 B npo­
V13BOgCTB . V1M eHHO n o 3TO ii npV1 YV1He 

Me>+<AYHapOAHbl~ ( OBeT Jlecastx H 6y­
Ma>t<HblX aC COl-l l-1 a l.\ l-1 ~ MHpa (<<ICFPA») 
B CBOV1X 3KOnOrV1yeCK V1X OTy eTaX ygen ~ eT 

60nbwoe BHV1 Ma HV1e np06neMaMCOKpal11e­

H V1 51 pacxoga B Og~ Ha npo V1 3B ogCTB O V1 

l.(PJUl101lO3a Eiyr.tara KaPTOH '.' • • ~ :.. • 66 
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np eAn pl-1 ilTlil ~ OT 7 AO 10 0(. cpenuero ­

AOBa il renneparypa c6 pacbl BaeM bix 0 '11-1­

lI1eH Hblx CTOKOB COCTaBnile T 25-30 "C. 
OTclOAa cnenyer. 'ITO YAenbH bl~ pacxcn 
BOA bl Ha np0l-1 3B OACTBO asnnetca 0AHI-1M 

1-13 ¢ aK TOpO B, B 3 Ha Y I-1 Ten b HOfi CTeneHI-1 

onpenenmounax 3H ep r OeM KOCTb 1-1 c e6e­

CTOV1MOCTb n p OAy Klj V1V1. 

MOTI-1BOB V1 n p V1 Y V1 H An il roro. YT06bl 

Hen oepu BHO 3a H 1-1 MaTbCil y n yY We H V1e~l 

3 KOnO rV1 yeC KV1 X xapa KTe pl-1CTV1K npen­
n pl-1il TI-1~ spone 6bl XBaTaeT. 

• Paseumue meXHOflOZUU uenntonoz­
Ho-6Yf\10}/{HOZO npOU3BOacmBO U noctno­
snnoe COBepweHcm BOBOHue meXHOflOZU­
4ecKOZO o60pyaOBOHUfi Bc04emOHUU cCO­

epenenuunu cnocotianu yeenuseuun 
cmenenu eooootiopoma. noseonmom3HO­
uumensno cnusutns nompetineuue BOabl 
HO mexuonoeuuecsue Hy}/{abl Ucooepma­
Hue 30zpfl3HeHUU Bcmounux BOaOX. 

• POU,UO HOflbHO nOa06pOHHble mex­
HU4eCKuepeiuenus no COBepweHcmBOBO­
HUIO cmoKoo6p030BOHUfI, KOK npoeuno, 
uneiom COf\10cm OfimeflbHblU nono scu­
meflbHblU 3KOH0f\1U4eCKUU 3rjJrjJeKm - BOC­
HOBHOf\1, 30 cuem CHU}/{eHUfi yaeflbHozo 
pacxooaXUf\1 UKOmOB, cuos» Usuepeuu HO 
npouseoocmeo npoJyKu,UU. 

• P03f\1epbl nnomemeu 30sazpnsueuue 
OKpY}/{OIOUJ,eu cpeJbl Uuunpaou sa npeeu­
tueuueHOpf\10mU BOB saepsnnenui)cocmae­
nnom 3H04umeflbHbie cynnu, U, K030flOCb 
tiu.3mo aOfl}/{HO n06y}/{JombKYflY4weHUIO 
nceasamenei:cmounux BOJu, u, KOK cneo­
cmeue, UKCHU}/{eHUIO nnomeeei). 

n Oy e MY Bc e )I{e He npOV1 CXOA I-1T 3Ha ­

YI-1Te nb HOro yny YWe Hl-1 il npuponooxpan­
Ho fi Ae il Ten b HOCTV1 n p eA n pV1 ilTV1 ~ n e CHO­

ro KOMnn eKca? n OyeM Y eaponeuuu, «or­
Aa OC03 Han V1 , 'I TO n p aKTl-1y e CKI-1 nV1WV1 ­

n l-1Cb YV1 CTOfi nV1Tb eB O ~ BOAb l, YCTaH OBV1­

nV1 AOCTaTQY HO )I{e CTKV1e Tp e 6 0 Ba HV1il K 

HapYW V1Ten il M 1-1 n p V1Hiln V1 HaljV1 0H an bH bl e 

nporp a MMbl n o 03AopO BneHV11O oxpyxa ­
10 1I1e~ cpenu, a Y Hac He npOV1 c x OAV1T HV1 ­

-rero noxcx ero? n Oy e MY B K I-1Ta e 06bilB ­

n e HO, 'IT O npeAn pl-1ilTV1il, KOTo pble He yc­

TpaH ilT 3a rp il3 He H l-1 il OKpY )l{ alO lI1e fi c pe­

Abl B Kp aTY afiwl-1e CpO KV1, 6 YAyT non poc ­

TY 3aKpbl Tbl, a y Ha c A anbwe A eKn ap aljV1 ~ 

Aen o He V1 AeT ? 

Ilpencrasnaerca. 'I TO OA Ha V13 OCHOB­

Hbl X n pl-1YI-1H sroro - OTCyTc TBV1eHe rons­
KO 3¢¢eKTI-1BHOrO 3Konor V1 yeCKO ro 3aKO­

HOAaTen bCTBa 1-1 nO A3aKO HHbiX aK TOB, HO 

V1 AOCTaTOYHo r o 3 KOnO rV1yeCKoro 0 6 pa30­

BaHV1 il y 60nb w e~ y a CTI-1 nepco-rana ripen­
n pV1ilTV1fi, KaK ynpaaneuvecxoro, Ta K V1 

TeXH OnO rV1ye CKOrO nepcouana OCHOBHblX 

np0V13BO ACTB . 

B caMOM nene, ronsxo A OCTaTOYHO 

Y3 K V1 ~ Kpyr c nelj V1an V1 CTOB npeAn p l-1 ilT V1 ~ 

(B OCHO BHOM rexuonora OYV1CT HbIX CO­

opY)l{e H V1~ 1-1 cneuaanucru o TAenO B OX­

p aHbl o Kpy)l{a10 lI1efi cpenu) 3Ha lOT, KaKo fi 

apen npnpone HaHO CilTTe I-1 nV1 V1 Hb le sar­
p il 3H eHV1il, Ka K anl-1illOT Te V1nV1 V1H ble sar­
p il 3HeHV1il CTOKOB Ha 3¢¢ eKT V1B HOCTb 

p a 6 0 Tbi OY V1CT HbIX co opY)l{eHV1~ . Bro x e 
BpeMil 3T V1 cneunanwcru 3a y a CTYlO OT­

crpaueuu OT BnV1ilHV1il Ha n pV1HilTV1 e p e ­

w eH V1 11 n o BHeApeHl-11O « Ha V1 n y y WV1X cy­

lI1e CTBY lOlI1l-1 X Te XH OnO r V1~ » . V1 Ha KOHelj, 

He ece rnaauue rexaonoru npeAnp l-1ilTV111 

1-1 rexaonoru uexos, npencraanaror c e 6e, 

K Ka KV1 M 3 KOn Or V1 y e CKV1 M n ocn eACTBl-1 ilM 

n p V1 BOAilT re V1n V1 V1 Hble Ha p yw eH l-1 il rex­
HOn Or V1 y e CK V1 X npoueccos ua esepeuuux 
V1 M yyaCTKa x . 

Ta KV1 M 06pa30M, B03 HV1KaeT He 0 6 x o­

AV1 MOCTb n OB blw eHV1il 3KOnO r V1 yeCKo l1 

KynbTy p bl Te XH On OrV1y e CKOrO V1 ynpaa­
neHy e CKOrO nepcoxana V1 n OBb lWe Hl-1il 

craryca cnY )l{ 6 o xpaHbl npuponu. 
H e see PYKoB oAV1TenV1 c p e A He ro 3Be­

Ha ( OT KOTOpblX 3a BV1C V1 T peansuoe OTHO­

We Hl-1 e n p eAn pl-1il TV1 11 K aonpoca« sxono­
r I-1Y e CKO ~ 6e30 nac HocTV1 n p eAnp l-1 ilTl-1 il) 

cnoryr npodieccaoaansuo OTBe TI-1 Tb aa 
cneAYlO lI1l-1e sonpocu : 

• KaKl-1e cY ll1e CTBylOT 3arpil 3 He HI-1 il B 

CTOKa x, 1-1 Ka K 3 TI-1 3ar pil3 He HI-1il Bnl-1J1 IOT 

ua COCTOJ1 Hl-1e BOAoeMoB ? 

• K aK l-1 e Me TOA bl OYI-1CTKI-1 CTOKOB cy ­

urecruyior, 1-1 KaK npaewnsuo I-1C nOn b30 ­

ears COyeTa HV1 e Me TOAOB OYI-1CTKI-1? 

• KaK V1e napanerpu OCHOB HOro npo­
1-13 BOACTBa B H al-1 6 0n bW e~ CTeneHV1 BnV1­

illOT Ha KayeCTBO CTOKOB , ctipacuaaexux 
B BOAoeM? 

• Ka KoB bl n YTI-1 OnT I-1 MI-1 3alj l-1 1-1 CI-1 C­

Te M BOAonon b3 0 BaHI-1il B ycnOB I-1 J1X n o­

3 Ta n Ho~ 3Kono ro-TeXHOnO r I-1 YeCKO ~ pe­

KOHCTpyKljl-1 V1 np eA npV1ilTV1fi np l-1 I-1 X n e­

pexone K « Ha l-1 n YYWI-1 M CYlljeCTBYlO llj V1M 

rexuonoruaa»? 
Bnpennara e n o ji crarse MbJ nocrapa­

eMCJ1nars nocrynuue OTBe Tbl Ha 3 TI-1 Bon­

pocu, Anil 6 0 n b w e fi Harn J1 AH OCTI-1 B BI-1 Ae 

BCTa BOK npaaeneuu uekoropue onpene­
n eHl-1il , CBil3a HHbie C xa pa KTep l-1CT I-1 Ka MI-1 

CTOYHblX BOA (3a I-1 MCTBOBa HHble 1-1 3 y ye 6­

HV1KOB 1-1 HOp ~1a T I-1BH bIX A OKy MeHT OB) . 

KaK pa3m14Hbie BVlAbl 

3arpB3HeHVlIIt BnVlBIOT 

Ha BOAoeM? 

Pacmeopennue OpZOHU'IeClWe 30Z­

pJl3HeHUJI 

Conepxa uae Op ra Hl-1 yeCKI-1X aarpns­
H eHI-1 ~ B CTOKa x OljeH I-1B aeT CJ1, B OCHOB­

HOM, no noxasarena« 5n K ( 6 1-10no r l-1 y e c ­

kce norpeoneuae Kl-1 cn o pO Aa), XnK ( X I-1 ­

Ml-1 yeC KOe norpefine uae KV1 cno pO A a) 1-1 B 

H eK OTO p o ~ CTe ne HI-1 no n O Ka 3aTen IO 

« ljBe THOCTb» . 

CneAyeT nOCTORHHO nOMHHTb, 'ITO 

nocrynneuae B BOAoeM HeO'lI1­

l.I4eHHblX (Hnl1 HeAOCTaTO'lHO OYH­

l.I4eHHblX) CrO'lHbIX BOA npHBOAtn 

K H3MeHeHI11O CBOHeTB BOAb' BOAO­

eMOS: opraHOnenTI1'1eCKHX (sa­
nax, BKyC) tPH3I1KO-XHMI1'leCKHX, 

tPI1111'leCKHX, XHMH'IeCKI1X 11 6110­

XI1MI1'leCKHX. 

Iloxasarens 5n K onpenenser KOn l-1 ­

y e CTBO KI-1 CnO pO A a, koropoe norperiyer­
Cil 6 aKTe pl-1il M Ha OKI-1CneH l-1e opraun-r ec­
KI-1 X Be ll1eCTB B a3 p06 HbiX (B npI-1CYTCTBV11-1 

KI-1 CnO poA a) ycno aasx (nerko okacnne­
Mble Opra Hl-1yeCK l-1e seuiecrea) . 

Iloxasareru, x n K onpenenser Kon V1 ­

yeCTB O KI-1CnO pO Aa, xoropoe rperiyer cs 
An il OKI-1Cne HI-1J1 COAep)l{a ll1l-1XCil B BO Ae 

Opr aHl-1 y e CKI-1 X 1-1 M I-1 Hepanb H bl X Be ­

lI1eCTB , OK I-1CnileMblX 0AHI-1 M 1-1 3 Cl-1nb Hb lX 

XI-1Ml-1yeCKI-1 X OKI-1Cnl-1Te ne fi n pl-1 o n peA e ­

n eHH blX y c no Bl-1ilX. 
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5flf{ - Konuuecmeo pOCmBOpeHHOZO 

KUCJlOpOaO (MZO /JlUmp) , nOmpe6J1J1eMO­

eo 30 ycmauoenennoe Bp eMJI U B onpeoe­

JleHHblX YCJlOBUJlX np u 6 UOXUMUye CKOM 

OKUCJleHUU COa ep)l{oU{UXCJI B eooe OpZG­

HUy eCKUX BeU{ eCmB . 

Xflf{ - Konuuecmeo KUCJlOpOaO (M ZO/ 

n u rnp], nOm p e6J1J1eMOe np u XUMUyeCKOM 

OKUCJleHUUCOaep)l{oU{UXCJI B eooe OpZOHU­

yeCKUX U HeOpZOHUYeCKUX eeiuec tite noi) 

aeUCmBUeM P0 3J1 UYHbIX OKUCJlUm eJleu . 

BpeA OT nOnaAaH~J1 B BOAOeM 60nb ­

woro KOn~Y e CT B a Op raH~YeCK~X 3arpJ13 ­

HeH~~ (nerko- ~ T PYAH O O K~ C n J1 eMbIX) 

3aKnlOy a eT CJ1 , B OCHOBHOM , B YXYAwe H ~ ~ 

K~cnopOAHoro pelK~Ma BOA oeMa (no ­

Tpe6neH~e paCTBopeHH oro B BOAe K~C ­

nopona Ha OKI-1Cn e Hl-1 e Op r a H ~Y eCK I-1X CO­

eA~ HeH~~ , nc cryn aouni x CO CTOKaM~) . 

CHl-1lKe Hl-1e CO AeplKa H~J1 KI-1CnOpO Aa B 

BOAoeMe nonasnser lK~ 3 He AeJ1 Tenb HOCTb 

BOAHblX op raH~3~\OB, r ~ 6 en b KOTOp blX 

np~BOA~T K YXYAweH~ 1O npouecca cano­
OY~ CTK~ BOAoeMa ~ 0 6 p a 3 0 B a H ~ 1O BTO­

p~YHbI X 3arpJ1 3HeH~~ ~3-3a O TM ~ p a H ~ J1 

aonopocn eji ~ BOA HblX op ra H~ 3MOB. Ko­

nOH~~ 6aKTe p~ ~ , koropue paCTYT npn 
norperineuu« nerK O OK~ Cn J1eMb IX opraua­

Y e CK~X BeU1eCTB, nocr ynaouin x CO CTO­

KaM~, YBen~Y~BaIOT C OAe p lK aH~e B3Be ­

w e HHblX BeU1eCTB B BOAe ( Bn l-1J1H ~ e B3Be­

w eHH blX Be U1eCTB Ha COCTOJ1 Hl-1e BOAoeMa 

6YAeT paCCMO Tpe HO Hl-1 lKe ) . 

n p OAYKT ~ Y a CT I-1YH O ~ AeCTpYK L1~1-1 

Op raHl-1yeC KI-1 X c oe A~ He H ~ ~ CTOKOB uen­
nlOn03H o- 6YMa lKHbl X n p O~ 3B OACTB ( He ­

«cr opue L1~Kn~YeCK~e O p ra H ~ Y e C K ~ e 

coeA~HeH ~ J1 , xn opepeH onbHble ~ AP.) J1 B­

nJ1IOTCJ1 J1AO B~T bIM ~ ~ MYTa re H Hb I M ~ AnJ1 

BbICW~X opr aH~ 3 M O B ~ , n p ~ nonanauu« 
B BOAo eM , MorYT np~BO A~ Tb K r ~6 en ~ 

BOAHblX opraH~3MOB ~ YM e H b w e H ~ 1O 6~0­

pa3 Ho06pa3~J1 BOA oeMa . 

!..tBeTHOCTb 

B OCHOBH OM, L1BeTHOCTbCTOKOB0 6ycn OB­

neua Han~Y~eM B H~ X c~nbH O OKpaweHHblX 

(COAeplK aU1~ X 6 0nb w oe KOn~yeCTBO XpOMO­

rpopuux rpynn) Op ra H~YeCK~X BeU1eCTB. 
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lieemnocms - ilotcasomem,xcpoume­
pU3ylOU{U U UHmeHCUBHocmb OKpOCKU 

eoou. 06blYHO U3M epJlemCJI B epaoycox 
nJlOmUHO-K060Jlbm OBOU WKOJlbl . 

LjBeTH oCTb CH~lKaeT np0 3paYHOCTb 

BOAbl1-1YXYAwaeT n p OH~KH O BeH~e conHeY ­

uoro CBeTa B roruuy BOAbl, YTO n p l-1 BOAI-1T K 

CHl-1lKeH1-11O 3epepeK TI-1 B HOCT~ epOTOCI-1HTe ­

3a ~ 6~onO r~YeCKO~ n pOAY KT ~ BH O CT ~ 

BOAoe Ma (eonopocnu RBn J1IOTO l He p e CTI-1 ­

n~U1eM ~ MeCTOM 0 6~Ta H~ J1 ~ YKPblTl-1R 

Man b KOB) , nOAaBneH~ 1O p OCTa ~ r~6en~ 

aonopocneti , YTO raose BeAeT sa c06 0 ~ 

uapyuieuae 6 ~0 L1e H 03a BOAoe Ma ~ B03­

H~KHOBeH~ 1O BTOp~Y Hb I X 3arpJ13H e H ~ ~ . 

B bICOKaJ1 L1BeTHOCTb BOA bl TaKlKe YXYA­

uiaer ee cpraaonenru vecxae CBO~CTBa . 

Baseureuuue eeuiecrsa 

itonasamens « B3 Be w e HHbJe Be U{e­

CmBG» onpeoen s em cooepscanue B e o oe 

eeuie cm e ( Mc/JlUmp), Bbl aeJleHHblX U3 

eoou nymen cPUJlbmp OBGHUJI U (unu} 

4eHmp ucPy zuPOBOHUJI. 

non aAaH~ e 60nb wo ro K On~YeCTBa 

B3 Bew e HHblX Be U1 e CTB B BOAoe M CH ~lKa­

er n p 0 3 p a YHOCTb BOAbl ~ np~BOA~T K Hd­

PyweH~J1M, 0 KOTOpbl X rcsopanocs suure. 
Ecn ~ aaaeureuaue Be U1eCTBa npencras ­
n eH bl Bb l HOCOM norutiur ero axr aauo ro 

un a 1-1 3 COOPYlK e H ~~ 61-10 nO rI-1 YeCKO~ 

O YI-1CTK ~, TO KpOMe CHl-1lKeHI-1J1 npcapas­
H OCT~ BOAbl n pO~CXOA~T paanoxe uae 

83DeweHHbie aeuiecraa onHlllOT Ha 

TeMneparypy, (OCTaD paCTDopeHHblX 

KOMnOHeHTOo nOBepXHOCTHblX BOA, 

aA(Op64HIO TOKCH'IHbIX Be~eCT8 . a 
TalOKe Ha COCTaB M pacnpeaeneaae 
OTnOlKeHHH M aa (KOPOCTb oranxo­
06pa30oaHHll. BonOKHO MOlKeT oce­

AaTb Ha AHO BOAoeMOB, nHWall pbl6 

HepeCTHnHIJ.4 H KOpMOBblX MeCT. 

una ~ YBen~YeH~e 0 6 p a 30 Ba HI-1 J1 B TOp~Y­

HblX 3arpJ1 3HeH~~ . K poMe roro, 3TO TaK 

lKe np~BOA~T K 3a 6~BaH~1O ~nOM lKa6p 

puri. Ec n~ aaaeuieuuue BeU1eCTBa ri pen­

crasn e u u B on OKH O~' , TO 3A e Cb npOJ1BnH­

IOTCR eute ~ apenuue n o c n eA CTB~J1, np~­

CYU1~ e c6pocy pacr aope u u u x opranu­
Y e C K~ X c o e A ~ H e H ~ ~ , TaK Ka K BonO KHO 

nOCTen eHH O pasnaraercs ~ 3a r p R3HHeT 

BOAY np OAY KTaM~ pa 3n OlKeH~J1. 

COJleCOAep}/{aH~e ~ pH 

Bucoxoe coneconepxaune ~ 3Ha 4~1­

renu-ue OTKn OHeH~R pH np~BOAJ1T K ~3­

M eH eH~ 1O n p ~ B b l YH b i X ycnoB ~~ lK ~ 3 H eAe ­

J1TenbH O CT~ BOA HblX oprauuaao e, ycane­
H~IO pOCTa (ocooe uuo npn CH~lKeH~~ 

p H ) C ~He-3eneH bI X aonopocneji. H~TYa­
TblX ~ cepori akrepaji, koropu e aupaoa­
ruaa ior T OKC~YHble BeU1eCTBa, YTO npu­
BOA ~T K rl-16en~ BOAH bl X Op r a H1-1 3Mo B. 

Herpre npOAyKTbl 

~ nOBepXHOCTHo-aKT~BHble 

seuiecraa 

B n p~ cyrcTB ~ ~ He epTenpoAyKTOB BOAa 

npuooperaer c n e L1 ~ ep ~ y e C K ~ ~ BKYC ~ 3a­

nax, ~ 3MeHJ1eTCR e e L1BeT, p H. Kpoxe roro, 
YTO 3T~ BeU1eCTBa J1BnRIOTCJ1 TOKC~Y HbIMH 

J:jnJ1 BOAHblX opraH~3M oB , O H ~ 06pa3ylOT 

ua no aepxuocru BOA bl TOHKy lO nneuxy, 

KOTOpaJ1 n p en J1TCTBy eT r a 30 Bo MY o6Me Hy. 

3 Ta nneuxa r aiose J1BnJ1eTCJ1 C60P H~KOM 

Men KI-1 X BOAHbl X opraua anos, xoro pue 
norafiaior ~ cnyxar RAO BI-1Tbl M Kopr.\o M 

AnJ1 ManbKOB ~ A Pyr~ x MenK~X BOAHbl X 

o pr a H~ 3 M o B , xoropue B CBOIO o-i epens 
TOlK e no r ~6aIOT . Orpuuarensuoe Bn~ J1 ­

H~ e uedrrenponyxroa ~ npucyrcraae ~x 

B B ~Ae n n eH K ~ CKa3bIBaeTCJ1 ~ ua pase«­
T~~ Bblcwe~ B OAHO~ pacraren suocru. 

Dl-10reHHble COJll-1 a30Ta 

l-1 diocoopa 

H a CT a H L1 ~ ~ 6 ~onO r ~ Ye C K O ~ OY~CT­

K~ CTOKOB AnJ1 06 eC n eYe H ~ J1 HopManbHo~ 

>K ~3 H E 

ra H ~ 3 
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pen 0' 
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mM3HeAeRTenbHOCTM M p OCTa MMKpOOp­

raHIiI3MO B, COCTaBn RIOU1 Ii1X a KTIiIBHblH IiIn, 
npOlil3BOAIiITCR A031i1pOBaHlile B CTOKIiI ne­
pen 0 4 1i1CTKOH nlilTaTenbHbl X coneH , OHIiI 

conepxa r He0 6 xo/1Ii1MOe Konlil4 eCTBO 

a30Ta iii cjJoccjJopa, nplil 3T O~1 n O/1/1ep)t(liI­

BalOT nO CTORHHoe coor uouieuae coneji K 

61i10pa3nara eMbiM nerKOOKM cnR eMblM 

opraHIiI4ec KIiIM BeU1e CTBaM. 

B TO m e BpeMR, 1i1 36blT04H oe nocryn­
n eHlil e 61i10reHHbiX 3neMe HTOB (a30B iii 

cjJ o ccjJopa) RBnReTCR rnaBH OH nplil41i1HOH 

anrponorexnoro 3BTp ocjJlilp OBaHIiIR BO/1­

HblX 0 6beKTOB . n OA 3BTp ocjJlilp OBaHlileM 

(n o OTHoweHlil1O K nplilpOAHbl M B0/10 ­

eMaM ) nOHIiIMa lOT npouecc pOCTa 0 6 U1e ~ 

npO/1YKTMBHOCTIiI 3 KOCMCTe Mbi BOA oe Ma, 

BKn104alOU1e H BO/1Hble Ma CCbl, /10HHble 

OTno)t(e HIiIR iii HaCen RIOU1li1 e IiIX opranua­
Mbl . B pesynsr er e YBen lil 4 1i1 BaeTCR « He 

nonesuan» npOAYKTIiIBHOCTb, npOIiI CXO/1MT 

YCliln eHHoe pa 3BIiITlile cjJIiITonn aHKT OHa, 

TIiIHbl, nplil 6pe)t(HblX sapocneti. BOAOpO C­

neH, «usereaae BO/1bl» iii np, 3TOT npo­
uecc BeAeT K YBen lil4e Hiii 1006 U1e ro CO/1e p ­

)t(aHIiI R opraaa-r ecxoro BeU1eCTBa B BO/1e 

B0/10eMa, ecnencrsue Hapyw eHMR ecre­
CTBe HHo ro 6 an aH ca Me)t(/1Y 06 p a3 0 Ba HIiI­

eM (<< n poAyK lj Me H») iii AeCTpYKljMeH o p ra ­

HIiI4eCKIiIX BeU1e CTB. OTCTaBaHMe necrpy«­
l\1iI1iI OT npO/1YKl\MM conposoxnaerca 1i1 3­

MeHeHMeM Ka4 eCTBeHHoro COCTa Ba o p r a­

HM4e CKMX BeU1eCTB - npOMcx OAMT HaK on ­

neHlil e TpYAHopa3n araeMbi X opr auu-r ec ­

KMX BeU1eCTB BCn e/1CTBMe BblTeC He HIiIR 

COOTBe TcTBy lOU1MX BMAOB 6a KTe p MH. 

<!>O ccjJop - Ba)t(H eHWMH 6MoreHHblH 

3ne Me HT, 4 aU1e scero nIilMIiITMpYIOU1MH 

p a3BMTMe np oAyKTMBHOCTIiI BOAo eM OB. 

n 0 3TOMY nocry nneune M36blTKa COe/1M­

H eHIiI~ cjJ occjJopa C He04MU1eHHbIMIiI IiIn M 

HeA 004MU1eHHbIMIiI CT0 4 Hbl MM BOAaMIiI 

npIiIBO/1MT K pe3KoMy uexourponapyeao­
My npapocry paCTIiITenbH OH 6 1i10 MaCCbl 

BOAHOro 0 6beKTa ( 3TO o c0 6e HHO xapax­
TepH O gnR He npOT04HbiX iii ManonpOT04­

HblX BOAoeMOB) . npOMCXO/1Ii1T Ta K Ha 3bl­

saexoe M3MeHeH liIe rpodinwec xoro CTaTy­

c a B0/10 e Ma, conpoeoxnao uieecs nepe­
CTpOHKOH scero BOAHoro co06U1eCTBa iii 

BeA YU1ee K npe06naAaHMIO rHMnOCTHbl X 

npOl\e CCOB (M, COOTBeTCTBeHH O, B03pac­

TaHMIO ~1 YTHOCTM , c on e HOCTM, KOHl\ e HTp a ­

l\MM 6 aKTepMH) . 

OAMH 1i13 BepORTHblX acnexros npo­
uecca 3BTp ocjJMKal\MIiI ( oc 06 e HHO npa 
HeAO CTaT Ke p aCTB op eHHoro KliI cn op o­

na) - pOCT CMHe - 3e n e Hb1X aonopocneri 
( l\ Ma H06 a KTe p IilH) , MHorlile M3 KOTOp blX 

TOKCM4Hbl . BblAenReMble 3TIiIMIiI opra­

HIiI 3~1 a MM BeU1e CTBa OTHOCRTCR K rpyn­

ne diccdiop- M cep OCO/1ep)t(aU1Ii1 X o p ra ­

HM4e CKMX c oeAMH eHM~ ( MHo r Me M3 KO­

rcpux OTHOCRTCR K xnaccy uepsuo-n a­
panlilTM4 e CKMX RA OB) . 

Ilpucyrcraae aMM OHIiIR B KOHljeHTpa ­

l\IiI RX nopsnsa 1 ~\r/AM 3 CHM)t(aeT c noco6­

HOCTb r eM orn 0 6MH a Pbl 6 CBR3blB aTb KIiIC­

nopcn, Ha 6n lOA a eT cR MHTOKCMKaljMR . 

Me x aHIiI 3M TOKCM4 e CKoro AeH cTBMR ­

B0 36ym/1 eHlil e l\eHTpanbHoH HepBH oH 

CIiICT e~\bl , nopaxeuae )t(a6 epH oro 3nMTe­

nMR, r ei4 0nM 3 (paspus) 3 p MTpO l\ IiITOB , 

TOKCM4HOCTb a MMOHMR B0 3paCTaeT C no ­

Bblw eHlileM p H cpenu. 

RI06ble aeurecraa, nonanajourae or 
npOlt3BOACTBa B CTO'lHble BOAbl, flB­

MllOTCfl 3arpII3HHTenRMit BOAoeMa 

(npHeMHItKa CTOKOB) It OKa3blBalOT 

HeraTltBHblH l41<jleKT ua «lAOPO­

ase» BOAoeMa It ero 06ltTaTeneH. 

BTOpVl4Hbie 3arp513HeHVl51 

0/1H aIil 3 CaM~ x cepb e 3H~ xnp06ne ~ 

xoropue B03HIiIKalOT ua npOIil3B0/1 CTBe iii 

npMB0/1RTK3Ha4Ii1TenbHOMY YBenIil4eHIilIO 

CO/1ep )t(a HMR 3ar pR3 He HIiIH B 04M l11eHHbi X 

CTOKax, - ofi pasoaauae BTOPlil4HbiX 3a r ­

pR 3H eHIiIH CTOKOB. 

K aK npaaan o B0 3HMKHOBeHlil e BTO­

plil4HbiX 3arpR 3HeHIiI~ npOIiI CXO/1Ii1T npu 
Ha p yw eHIiIR x cTa 6 li1 n b HO ~ p a 60Tbi OC­

HOBHorO np OIil3B0/1CTB a M npM He3cjJ­

cjJeKTIiIBHOH patiore ysna ctiopa. nepe­

p a6 0 TKIiI iii YTliln lil3a l\ 1iI 1iI OCa/1KOB 041i1 C­

THblX c o o py>Ke HMH. 

npliIMep a~11i1 0 6pa3 0B aHIiIR BTOpIil4­

Hbl X 3a r pR3 He HIiIH MoryT cnY>KIiITb : 

• 3 arHMB aHMe Macc ~ B 6 acceHHa x 

x pa He HMR M, o c0 6eHH O B 6 acce~H a x c6 0 ­

pa opaxa 6YMarOAen aTenbH biX MawIiIH. 

• 06p a 30BaHlile 3aCTOHH biX 30 H B 

xonnexrop a x CTOKOB, y cp eAHIiITenR X, 

OTCTOHHMK ax, asporeuxax M uncynnor­
HMTenR X, r/1e C03/1aIOT CR aHa 3p0 6Hbi e 

30 Hbl iii np OMCXOAMT rHM eHM e Mn a, BO­

n OKHa M AP yrlil x opr aHIiI4eCKMX coenu­
HeHIiIH . npM 3TOM n p OMCXO/1MT a KTMB­

Hbl~ p OCT HIiIT4aTbiX 6 a KTe p MH, YXY/1wa­

IOU1M X ocaxn aew ccr s aKTMBHoro Mna, 

a Ha 3 p 0 6 HOH MIiIKpocjJn opbl, RBnRIOU1eH­

CR KOHKypeHTH oH n o or uour eujno K 6 aK­

TepliIRM aK TMBHo r o una . npOIiICXO/1Ii1T 

0 6pa30BaHMe Me Ta Ha M cep OB0 /10 p OAa . 

• 4pe 3MepH oe Ko n M4e CTBO aK TMB­

sore una B aaporeuxax, npMBO/1Rl11ee K 

n OBblw eHHOM Y BblH OCY Mna M3 BTOp M4­

HblX OTCTOHHiii KOB. 

• nOn a/1aHM e Mn a B cjJMnbTpaT OT 

0 6 e 3B O)t(MBaHMR M36blT 04HorO a KTMB­

uoro Mn a npu HeY/10 Bn eT BopIiITenbHOM 

COCTORHMM ( Mn M Henp aBMnbHO Bbl 6paH­

HOM run e) YCTa HOBOK 0 6e3B O)t(IiI BaHMR. 

npM 3TOM IiIn, n On a /1a lOl11 MH B nepeuv­
Hbl e OTCTO HHIiIKM M IiIn oynnoTHMTenM, 

3ar HMBa e T. 3T O npliIBOAIiIT K 3 cjJ cjJeKTy 

cjJnOTal\MIiI .'1epTB Oro Mn a , Bon OKHa M 

/1pyrMx B3BeweHH biX BeU1eCTB iii BbIHO­

cy MX B CIiICTeMY a3 p a l\ liI liI. 3 TO, B CBOIO 

ovepens, auau aaer Hapyw eHlile patio­
Tbl a KTIiIBH oro IiIn a, Y Be n lil 4 1i1 Bae T Ha­

r py a xy n o o p r a HIiI4 eC KIiIM Be l11 e CTBa M, 

npa aonar K nOBbIWeHHO~\ Y BblHO CY 

B3Bew eHH biX Bel11eCTB 1i13 BTOPlil4Hbi X 

OTCTOHHIiIKOB. 

• B0 3 Bp aT nnaaaiouiax Bel11eCTB (Ha 

He KOTopbl X coo p y)t( e HIiIRX n epBM4Hbie iii 

BTOp lil4 Hbi e O TCT O~HIiIKIiI OCHa l11eHbl YC­

TpOHCTBaMIiI cfiopa iii Y/1a n e HIiIR nnasa­
1O U1 Ii1X BeU1eCTB) Ha BXO/1 04M CTHbi X CO­

op y)t(eHIiI~ TaK)t( e npIiIB O/1Ii1T K l\liIpKynR­

l\MIiI BTOPM4Hbi X 3a r p R3 He H IiI ~ . 

Oc 06eHH O HenpMRTHO TO, 4TO B03­

HIiIKHOBeHlil e HeraTIiIBHbl X n OCn e/1CTBIiIH 

OT 0 6pa3 0B aHIiIR BTOPlil4Hbi X aarpaa-r e­
HIiIH npORBnRIOTCR 6 e 3 RBHO Bblpa )t(e H­

HblX Hapyw eHIiI ~ CTOKo 0 6p a3 0B aHMR OT 

OCHOBHbl X npOIil 3B 0/1CTB . B CBR 3 1i1 C 

:n MM TPY/1HO 6blCTPO liI/1eHTlilcjJMl\MP O­

aars IiICTIiIHHylO nplil41i1HY C6 0 R B patio­
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re OYI1CTHblX cOOpY>K eHI1~ 11 noauuie­

HI1H COA ep>K aH I1H 3a rpH3H eHI1~ B OYI1­

ll.leHHbI X CTOK a X. 

nOHCK npH4HH 06pa30BaHHR 11 cno­
C060B npeAOTBpall4eHIIR noaane­
HII/f1 BTOPK4HbiX 3arpSl3HeHIIM CTO­

KOS- OAHa 113 samHeHWI1X 3aAa4 no 

06ecne4eHllIO MaKCIIManbHO B03­

MomHoH 3111111eKTI1BHoCTII pa60Tbi 

0411CTHbiX coopymeHI1H 11 CHHme­

HI1R KOnl14eCTBa 3arpJl3HeHI1H. no­
naAalOll4l1X B BOAoeM. 

Ka K Mbl BI1AI1M, B CTOKax npakruvec­
KI1 HeT 3a r p H 3 H e H I1~ , koropue 6 bl He OKa­

3 bl Ba n l1 HeraTI1BHOrO B 03Ae ~ CTB I1 H Ha 

BOAo eM . lloarony KOnl1yeCTB O CTOKOB OT 

np 0l13BOACTBa 11 I1X KayeCTB O A On >KHbl 

6 blTb BHeceHbl B nepeveus n OCTOHHH O 

KOHTpOnl1pyeMblx OCHOBHblX nokasare­
ne~ patioru npennpnarua. 

HOpMaTI1Bbl c6poca rex I1nl1 I1Hbl X 

3arpi13HHIOll.lI1X aeuiecre paapatiaruea­
IOTCH C yye10M B03MO>KHOCTe~ BOAoeMa 

- npl1eMHI1Ka CTOKOB K CaMOOYI1ll.leHI1IO, 

Hanl1YI1H ¢OHOBbIX 3arpi13HeHI1~, CKOpO­

CTI1 TeyeHI1H, KpaTHOCTI1 pa36aBneHI1H, 

Hanl1YI1H uaceneauux nyHKToB BHl13 no 

TeyeHl110 11 T. n. 

npaKTl1yeCKI1 Ha scex npeAnpl1i1TI1HX 

BeAeTCH «nnanor» C HaA 30pH blMl1 Op ra HI1­

3a l.\I1HMI1 no nOBOAY HOpM aTI1BOB c6poca 

3a rpH3HHIOll.l I1X seuiecrs. n pl1 3TOM n0 3 11 ­

l.\I1H HaA30pHbiX Op raH I13a l.\ l1~ MO>KeT (11 

AOn>KHa) 6 a3 l1pO BaTbCH Ha TOM, YTO Ka>K­

Abl~ BOAoeM I1MeeT B03MO>KHOCTI1 K caao­
OY11 ll.le HI110, 11 06beM 3arpH3HeHIo1~ He non­
>KeH npeesuu ars aro ro ypOBHH . Bcnyxasx 
HeA o CTI1>KeHI1H npennpasrv e» HOp MaTI1B­

uoro y pO BHH 3 a rpH3 He H I1~ B OYI1ll.leH HOM 

CToKe, uansopau e oprauu 06H3a Hbi rpe­
60 Ba Tb OT npeAnpl1HTI1H p a 3pa6 0T Kl1 11 

BHeApeHI1H Mep OnpI1HTI1 ~ , 06eC ne YI1Ba lO­

uurx CHI1>Ke Hl1e ypOBHH 3a rpH 3 HeH I1~ AO 

HOp MaTI1BH oro ypO BHH. 

B03pa >KeHI1H np eAnpl1 HTI1 ~ MorYT B03 ­

HI1KaTb TOn bKO B cny-rae OTCYTCT BI1H o r pa ­

60Ta HHbix TeXHl1y e CKI1X peWeHI1 ~ , n 0 3BO­

nH IOll.lI1X AOCTl1r aTb HOp MaTI1BHblX Tp e 6 0B a ­

HI1~ n o uexoropun 113 BI1AOB 3a rpH3 He HI1~ . 
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Jlerxo OK~cn~eM a~ 

6~ opa3fl ara e Ma~ oprauaxa OpraH~Ka. OK~ C fl ~ eMa~ X ~ M ~ 4 eC K~ M ~ 

OKIfIC/HneJUIMIo1 .r -J\....- ---. 

-v--------.-/­
0 6Ula~ 

6~ opa3fla rae"a~ 
opraH ~ Ka 

0611\ee conepxasae aeuiecrs, 
enoeo6Hbi X K OKlol en e HIol IO. Onpenenaorcs KaK XnK 

Heoprauaxeckae 
BeUleCTBa. cnocoosue 

OKHCJ1 RTbC51 

PI1C. 1. npl1 MepHbl ~ COCTaB CTOKOB uenm on oauo-Synaxuoro n p eAnp l1HTI1H. 

3aTpaTHO CTb MepO npl1HTI1H He AOn >K ­

ua paCCMaTpl1BaTbCH KaK apryneur n p o ­

TI1B ero BHeApeHI1H. TeM 60nee, YTO 

100 % npeAnpl1H TI1~ 11~\ eIO T 3 Ha YI1Ten b­

Hbl~ noreauuan AnH CHI1>KeHI1H orpnua­
rensuo ro B03Ae~CT BI1H Ha oKpY>KalO ll.lYIO 

cpeny He sa c-r er kpynsu x Ka nl1 TanbHbl X 

sarpar, a sa c-rer n OBblW eH I1H rexsono­
rI1Y e C K O ~ A I1Cl.\l1n nI1H bl, n OAA e p >K aH I1H 

y>Ke I1Me lOll.l er OCH Te XH On Orl1 y e CKOr O 

060pYAOBa Hl1H B pa60To c noc06 HOM co­

CTOHHI1I1, n O CTO HHH O ~ pafioru no nosu ­
WeHl110 3 ¢ ¢eKTI1BHOCTI1 rexaonorn vec­
KI1X np0l.\eC COB, p a 3 p a 6 0T Kl1 11 peannsa­
l.\1111 n p orp aMMbl n O:HanHO ~ sxonoro-rex­
H On OrI1Y e C K O~ p e KOHCTpYKl.\I1I1. 

BAM e pl1 Ke, a B Ha CTOHll.le e Bp eMH 11 B 

K I1Tae, CTOlo1MOCT b Mepo np lo1HT lo1~ n o npu­

BeA eH l110 C6pOCO B n p eAn p lo1 HTlo1 H K uopsia­
TI1BHOMY ypOBHIO HaA 30 pH bie oprauu He 

I1HTepeCYIO T. Pa CCMaT p l1Ba e TCH roru.ko 

OAHa B03M O>KHOCTb npO AOn>Ke Hlo1H AeH ­

TenbHOCTI1 n p eAn p l1HTlo1 H - 310 6e30rOBO­

pOYH Oe c0 6nlOAeHl1e HopMaTlo1BOB c6po­

ca 11 Bbl 6poca 3arpH3HHIOll.llo1 X seuiecra. 

HopMarnB c6poca no nlO60MY 113 SIf­

AOS 3arp1l3HeHI1H AonmeH onpeae­
nllTbCll H3 S03MomHOCTeH BOAoeMa 

- npl1eMHI1Ka CTOKOB K caM004Hll4e­

HI1IO 11/ nOI1HOMY HCKI1IO'IeHIfIO seo­
6PaTI1MbiX nOCl1eACTSI1H or c6poca 

3arp1l3HeHI1H. 

AnH r oro, YT06 bl Ol.\e HI1Tb, KaK l1e B03­

MO>KHOCTI1 n o CHI1>Ke HI1IO 06beMa aa rpns­

HeH I1~ I1Me eT n p enn p aarn e. He 0 6 x OAl1MO 

An H ua-rana p a 30 6 p aTb CH, KaKl1 e sarpm­
He HI1H n pl1 CYTCTBYIOT B CTOKax, OTKYAa OHII 

6epYTCH lo1 KaKI1MI1 c nOC06aM l1 MO>KHO CH ~­

3 l1Tb KOnlo1yeCTBO 3Tlo1 X 3a r pH3 HeH I1~ . 

Ha pac, 1 npencrasneuo npnnepuoe 
COOTHoweHlo1e cnocotiuux K OKlo1cne H~1O 

aeuiecre B CTOKax npennpunrnn llbfl. 113 
npaaeneuuux Ha plo1CYHKe AaHHblX BMA­

HO, YTO B CTOKax n pI1 CYTCTBYIOT: 

6 lo10pa3naraeMbie Op raH l1y eCKlo1e CO ­

eA I1He HI1H, Op ra Hlo1yeCKl1e co eA lo1 HeH ~~, 

xoropue He OK lo1cnH e TCH Mlo1 Kp OOpraH II3­

MaMlo1 B ycnoaasx OY lo1CT HblX coopy>KeH lo1fl 

6 110nO r lo1YeCKO ~ OY lo1 CTKlo1 , HO onpenens­
e Mble B COCTa Be XnK, HeOpraHI1YeCK~e 

aeuiecraa , cnccoouue K OKI1CneHlo1lO ,I 
onpenense a ue B COCTaBe XnK. 

0l10pa3naraeMbie OpraHlo1yeCKlo1e CO ­

eAlo1HeHI1H - 3TO CMeCb ner xo- 11 TPYAHO­

OKlo1cnHeMblX OpraHlo1yeCKlo1X coeAlo1HeHlo1~, 

Cr eneus OYI1CTKlo1 OTTPYAHO-OKlo1cnH eMbIX 

Op r a Hl1y e CKlo1 X coeAlo1HeHI1~ 3aBlo1Clo1T B 

OCHOBHOM OT KOnlo1yeCTBa l.\l1pKynlo1py lO­

utero axrnauoro I1na B aapor eukax, Bpe­

MeHIo1 aapauua, KOTopaH onpenennercs 
eMKOCT blO a 3 p OTe HKOB, H ar pY3 KO~ Ha lo1 n 

lo1 rlo1ApaBnlo1Y eCKO~ Ha r p Y 3 K O ~ . Y e M CTOK 

60nb we pascaeneu, TeM HI1>Ke creneus 
OYI1CTKI1 TPYAHO- OKI1Cn He Mblx 6110pa3na­

r a e Mbl X Op ra Hl1yeCKI1X COeAI1HeHlo1~. 

Cnenyer OTMe TI1Tb, YTO B clo1ny cneun­
¢ I1KI1 OKI1CneHI1H 6110 pa3na raeMbiX opra­

Hl1y e CKI1X COeA I1 HeH I1 ~ C nonouiuo MI1K­

p OO praHl1 3 MOB (onK) 11 X I1Ml1y e CKI1M 

cnOC060M (Xn K13Ha Ye H I1H nOTpe6ne H~H 

Klo1cnopOAa An H OKI1CneHI1H onuoro 11 r oro 

>Ke KOn l1yeCTBa Op ra Hl1yeCK I1X eeuie cra 
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6YAYT pa3nVl4 aTbCiL 3Ha4eHVlH XVl MVl 4eC­

«or o nOTpe6neHVlH KVl Cn OpOAa (Xn K) AnH 

0AHVl X Vl TeX )J{ e Bel4eCTB 6YAYT acern a 

BblWe 3Ha4eHVli1 6VlOnorVl4eCKOro no­

Tpe6neH'lil K'lCnOpOAa ( o n K) . TaKVlM 06 ­

pa30M, cYl4eCTByeT cjlopMyna 

x n K = 6nK X K. 

B 3T0i1 rpop ayne K - K03cjlcjlVll\Vl eHT, 

ecerna oon sure eA'lH'll\bl . 

06bH CHHeTcH 3Ta paaaaua TeM, 4TO 

np'l 6 'l oll or 'l 4ecKoM pa3nO)J{ eHVlVl opra ­

H'l4eC K'l X Bel4e CTB r on sko 4aCTb 'l X 

OK'lcnHeTCIl AO CO a OCTaBwa flCH 4aCTb
2
, 

pacxo nyer cs ua np apocr 6 'l0M aCCbl 6aK­

Teplo1i1, COCTaBJ1Il lOl4'l X aKT 'l B H bl~ 'In . Be­

nVl4'lHa K03cjlcjl'll\'leHTa 3aB'lC'l T OT spe­

MeHVl a3pal\ Io1 Vl 'l CO OTHow eH'l H Kon'l4e­

CTBa opra H'l 4eCK 'lX Bel4eCTB 'l 6'l 0r eH­

HblX cone ~ a30Ta Vl cjloccjlop a. '1eM60nb­
we Kon 'l 4eCT BO 6 'l 0 reHHbiX cone s, TeM 

asuue np apocr 6 1010 MaCC bl. 

TaKVlM 06pa30M, r pacjllo1 K 3cjlcjleKTIo1B ­

HOCT'l 04101 CTK Io1 CTOKO B Ha coo pY)J{e HIo1 HX 

6 Vlo no r 'l 4eC KO~ 04Vl CTKIo1 no rp ynnaM sar ­

p1l 3H eH'l ~ (npenc rasne aaax Ha pu c. 1) 
B 3aBVl C'lMOCT Vl OT npo Aon)J{ lnenbHocTIo1 

a3pal\'l101 6YAeT BblrnHAeTb npVlMepHo TaK, 

KaK npencr asneu o Ha pac. 2. 

100 

90 
#­

80:s:: 
'".... 
u 
s 70 
tr 
0 
.D 60 .... 
U 
0 
:l: 50 
ec 
::; .... 40 
OJ '" 

B­
B- 30 
en 

20 

10 

3epepeKTV1BHOCTb 04'lCTK'l CTOKa 
OT 6V10pa3IlaraeMO~ opraHV1KV1, 

3¢ ep eKTV1 BHO CTb OK V1 Cll eHV1 JO HeopraHV14eCK'lX 
/ aeuiecrs BCTOKa x, OK'lCIlHJOllj'lXCH aa C4eT 

/ KV1Cll opOAa B03Ayxa 

3ep ep eKTV1 BHOCT b 04V1CTKV1 CTO Ka 
OT scex nOAAalOlljV1xCH OKV1ClleHV11O 
aeuiecrs. onpenenseaux KaK xnK 

onpeA ellHeMo~ KaK 6nK 

PVl L 2. BM1HHVle npononx nrensuocr« aspa un» Ha 3cjlcjleKTVlBH oCTb 04101CTK'l 

CTOKOB no r pynna n 3 a r pH3 He H 'l ~. 

n OH'lMaH'le xapakrepa 3arpH3 He H 'l ~, 

np 'l4'lH 'l X B03H'l KH OBeHVl ll B 3aB'l C'lMO­

CT'l OT3cjlcjleKTIo1BH oCTVl c06nlOAeH'l Hr ex­

Honor'l 4eCKIo1 X pe)J{'lMoB Vl OC03 HaHVle 

cre ne-n - HeraT'lBHor o BnVlH HVl Il Ha BOAO ­

eM - np'leMH'lK CTOK OB n03BonflT pyKO­

BOA'lTenHM sucurero 'l cpen ue ro 3BeHa 

np eAnp'l HT'l~ nnaHOMepHO 3aH'l MaTbCfl 

CHIo1)J{eH'l eM HarpY3KIo1 Ha OK pY)J{aIO I4YIO 

cpe ny «OKono r 'lIO») OT AeHTenbHOCTVl 

np eAnp'lHT'lH. 

Pa3nlo14Hbie MeTOAbl nO KanbH O ~ 'l 

0 6 I4e3aBO ACKO~ 04 101CT KIo1 CTOKO B 'l 'lX 

3cjlcjl eKT'l BH OCTb Anll pa3n'l 4HbiX BIo1AOB 

3 a rp H 3 He H 'l ~ 6YAYT paccnor peuu B cne ­

AYlOl4ei1 cra r se. 

PgR 00 pgRg... 
International Paper nOIlY4V1lla npeCTV1lt(HyJO aMepV1KaHcKyJO npeMV1JO «nI1AepCTBO B06naCTH yny'lWeHHRKnHMaTa» (<<Climate Leadershi p 

Award») . Opraswaaropu npeMV1V1: AreHTcTBo no oxpaue oKpYlKalOUleH cpeAbl CWA (EPA), ACCOl.\Hal.\HR no H3MeHeHHIO KnHMaTa (ACCO), 
l.\eHTp peweHHH B06nacTH KnHMaTa 113HepreTHKI1 (C2ES) V1 KnHMaTH'leCKHH peracrp CWA- ocotie-n-o OTMeTV1IlV1 aKTV1 BHbleycV1nV1 HIntern ational 
Paper no CHV1lKeHV1JO Bbl6poCOB napHV1KOBbIX ra30B. 

«3Ta uarpana nOATBeplKAaeT HawV1 06H3aTellbCTBa no YMeHbweHV1JO B03A e~cTBV1H HaoKpYlKalO lljYIO cpeny. YC V1Il V1 Hno YIlY4weHV11O oxpyx ao­
lljeH cpenu HaV160llee 3¢epeKmBHbl, «orna pa3yMHoe ynpasnenae V1 6V13Hec-pe3YllbTaTbi V1Jl,yT pyKa 06 pyKy», - OTMeTV1lla Tepa W3Hax3H (Teri 
Shanahan), BV1l\e-npe3V1AeHT Internation al Paper no YCTO ~ 4 V1 BO MY pa3BV1TV1IO. 

B Te4eHV1e nOClleAHV1X AeCHTV1 ner International Paper CHV13V1lla CBOV1 sutipocs: napuaxcaoro rasa OT ClKV1raHV1H V1CKonaeMblX Ha 40 % V1 
nllaHV1pyeT CHV13V1Tb V1X euie Ha 20 % K 2020 roJl,y . «Mbl TaKlKe rOPAV1McH TeM epaKTOM, 'ITO nO'lTV1 70 % HalU'lX 3HepreTV1 4ecKV1x nOTpe6H OCTe~ 

06ecne4V1BalOTCH aa C4eT 6V1 0TonnV1Ba», - A06aBV1lla TepV1 W3Hax3H. 
«Int ernat ional Paper V1 ace KOMnaHV1V1, «oropue nOIlY4V11lV1 3TYnpNl'llO, npOAeMOHCTpV1pOBallV1, 'ITOTeopraHV13al\V1 V1 , xoropue npeAnpV1HV1Ma­

lOT aKmBHble AeHCTBV1H, 4T06bl YMeHbW'l Tb otpauarenaaoe B 03Ae~CTBV1e aa KIlV1 MaT, B ueno« pa60TalOT 60ll ee 3¢$eKTV1BH o, V1HHOBal\V10HHO V1 
tioneeKOHKypeHTocnoc06Hbl», - npOKOMMeHTV1pOBalla AlKl1Ha MaKKapTH (Gina McCarthy), nOMOlljHV1K Ha4allbHV1Ka ornena B03Jl,yxa V1 paAV1al\V111 
AreHTCTBa no oxpaae oKpYlK alOllje~ cpenu, 

International Papercrana OAHOH 113 20-m opraHV1 3al\ V1 H,nOllY411BWl1X aarpany, cpeAV1 KOTOpblX IBM, UPS, Intel, Ford Motors V1 APyrV1e. 
International Paper TaKlKe crana eAV1HcTBeHHo~ KOMn aHV1eH BlleCH OHI1HAycTpV1l1, KOTOpaH 6bllla OTMe4eHa sa IlV1AepCTBOB 061laCTV1 CHV1lKeHI1H 
napHV1KoBblX Bbl6poCOB V1 npoTV1BoAeHCTBV1e V13MeHeHI1HM KIlV1MaTa. 

<llpaHl.\ MapKc (Franz Marx), npe3V1AeHT International Paper B POCCV1V1 V1 CHr, npoKOMMeHTl1pOBall: «B POCCV1V1 Mbl yCV1lleHHo nOAAeplKV1BaeM 
n03V1TV1BHble V13MeHeHV1H B061laCT V1 YCTo~4V1B oro necononsaoaasaa, ocooeauo 3TO xacaercs neconocanos. Ha HaweM np0V1 3BOACTBe BCserorop­
CKe ~lbl V1HBecTV1pyeM BTeXHOllorV1V1, xoropue n03BOllHT Ha ~' np0V13BOAV1Tb c06cTBeHHylO 3Hepr V1 1O aa C4eT B0306HOBIlHeMbiX pecypcoa. MblTaKlKe 
pa3BV1BaeM crpareraxecxoe napTHepCTBO CV1HHOBal\V10HHbIMV1 V1 HCTV1TyTaMV1, TaKV1MV1 KaKCKOIlKOBO, 4T06bl AOHeCTV1 AO 06l1\eCTBaBalKHOCTb HOBblX 
nonxonos K YCTO~4V1B OMY pa3BV1TV1IO». 
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