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AKTYaJIbHOCTh: MaCCOBOE YXY/IIIICHHE 310POBbSI JIIOJAeH, BEI3BAaHHOE PA3IUYHBIMU

(dakTopamu, B TOM YHCJI€ W Ka4€CTBOM MUThEBOM BOJbI.

Henu: PaccmotpeTs po0ieMbl CBSI3aHHBIE C BOJI0, BOJHYIOUIUE MUPOBOE

COOOIIECTBO; MO3HAKOMUTBCS C HCTOPUEH COOPYKEHHSI IEPBOTO BOJONIPOBOJA,
TEXHOJIOTHYECKUMH TPOLECCAMU OUYUCTKH U 00€33apaKMBAHMsI BOJIbI HA CTAHIIUSIX

MOCBOI[OKaHaJ'Ia; BBISICHUTh COOTBETCTBUE ITHUTHEBOM BOJbI B MockBe

CaHUTAPHBIM HOpMaM; PACCMOTPETH MeI[I/ILII/IHCKI/Iﬁ ACIICKT HUCIIOJIb30BaHUS XJI0pa U

HOBOI'O p€arcHra —THUIIOXJIOpHUTa HATpHA, I1OKa3aTb POJIb BOJLI B (1)I/ISI/IOJ'IOFI/II/I

OpraHu3Ma YeJoBeKa. ..
Jtansbl padoThI:

1.

N3yuniau HayyHbIE HCTOYHUKHU O MPOOJIEMax BOABI B MUPE, HUCTOPHH
BO3HUKHOBEHHUS U CTPOMUTENHCTBA MEPBOr0 BOAONPOBOJA B MOCKBE; € 3TOI
uesbto nocemanu Myseit Boawbl, rae usydain noJJIMHHBIE JOKYMEHTHI.
IHo3HAKOMMJIUCH C CAHUTAPHO-TUTUEHUYECKUMU HOPMAMMU 10 ITUTHEBOU
BOJIE
IMoceTnyin MpoU3BOACTBEHHO-TEXHUYECKUI OTAEN BojgoKaHaa (BocTtounas
CTaHIMs) C LIeJIbI0 OoJiee 1eTadIbHOr0 3HAKOMCTBA C TEXHOJIOTMYECKUM
MIPOLIECCOM.
CoOpanu nHbopMaIIdIO 0 KAYECTBE MUTHEBON BOJIBI IO pe3yJibTaTam
aHaJM30B B JlabopaTopuu BojoKaHaja U, y ceost — B MMY Ne30.
N3yunam Teopuio BOJHO-COJIEBOro OaaHca B OpraHU3Me YeI0BEKa; MPOBEIH
npaktuueckue 3ansaTus B I'Kb Ne29 c nenbro HayuynThes Ha
PEHTreHOrpaMMax pacro3HaBaTh COAepKaHUEe OOJIBIIOTO KOJIMYECTBA
KUJIKOCTH; HAOJI01aTi AIMEHTOB C PA3HOTO BH/Ia OTEKAMHU.
N3roroBu/IM MakeThl: OYUCTHBIX COOPYKEHHI, BOJIOBO3a; (DaHTOMBI
OOJBLHOTO CTPAJIAIOIIETO OTEKAMHK, OPTaHOB OpraHU3Ma HOPMAIBHOU 1
MaTOJIOTUYECKON aHATOMUU C Ae(UIIMTOM BOJbI B HEM.
IIpoBesn KOHKYpC KOMUKCOB «KyIbTypa BOIOIIOIB30BAHUY;
AHKETUPOBAHUE 10 BOIIPOCAM BOJIONOJIb30BaHUS; OECE/Ibl CO CTYJEHTaMU O
OepeKHOM OTHOIIEHUHU K BOJIE.
8. PesynbTarsl cBOEH pabOThI MPEACTABUIIM Ay JUTOPUHN CTYIEHTOB U
npenojaBareseil B BUJE «KPYIJIOro CTOJIa»- CHEMaIMCTOB-IKCIIEPTOB.



Yro ranaBHee aa [pupoawbi?...
Hy, koneuno, 31o Bogsi...!

Ceroanst Boaa - 3To mpo6sema, koTopas 3aTparuBaet Beex...u Hac —
OylylIux MeAMKOB — ITPOBOJHUKOB, MPONAraHAUCTORB... CAMOTO JOPOroro Ha
3emuie — 310poBbs YenoBeka.

CBOM MPOEKT MBI Ha3BUH «B3rJjsija...»- 3T0 Hall B3IJISA/] HA OYEHb
TPYJHBIE BONIPOCHI, CBSI3aHHBIE C JIETpajlaliiel BOAHBIX pecypcoB. MiMenno Boaa
0oJIbIIIe BCETO MOCTpajasia OT HAIICJICHHOW Ha MOJy4eHUe MPUObLUIA TeXHOT€HHOI
NesiITeTbHOCTH 1 HeAKKYPATHOCTH, Bo3oMHHBIIEro ceos « [ JAPEM» ITIPUPO/IbI
YesoBeka.

Me1 «riposxkunuy gparmenT xu3nu ¢ «Bomoit XXI Bekay: padorasi MaabIMu
rpynnaMu, u3y4aJju UCTOPHUIO, HCCJIeT0BAIN KAUYECTBO BO/Ibl, CO31aBAJIH MAKETHI,
(haHTOMBI OPTaHOB YEJIOBEKAa HOPMATHHOU U MATOJIOTMYECKON aHATOMUU, TTOJTYYHIIN
MPAKTUYECKUE HABBIKM PA0OTHI C pEHTTEHOTpaMMaMu , HaOJIr01ast 3a AIUEHTaMU C
HapyleHussMH BogHO-cosieBoro 0ananca B I'KB Ne29... padoranu B My3ee Boabl
... Pa3MBIILIAJIN, lepepadaTbIBAIM BHOBb TPUOOPETEHHYIO HH(OPMAIIHIO,
3HAKOMWJIUCH C MPABUTEIHLCTBEHHOM MpOrpaMMoi perieHusl BOJIHBIX MPOOIEM ,
MIPOBOJIWJIA AHKETUPOBAHUE CTYJECHTOB U MPEINOIaBaTeIC MO BOMPOCAM KYJIbTYPhI
BO/JIOIOJIb30BAHMS, KOHKYPC KOMHKCOB IO 3KOHOMHUHM BOJbI, N3yUajn
TEXHOJIOTUYECKHUE TTPOIIECChl OYMCTKH BOJBI HAa BOJIOKaHAJIE U B OBITY, BCTPEUAIUCH
C IPEeACTaBUTENAMU BOCTOYHON CTaHIIMU BOJONOATOTOBKM MoOCBOIOKaHaIa U
MOJIyYUJIM OTBETHI HA MHOTHE UHTEPECYIOLIUE BOIIPOCHI. ..

Matepuaiibl cBO€il pabOThI MIPEACTABIIIA B TEOPETHUECKOM, MPAKTUYECKON U
HCCIIEIOBATENIbCKOM YaCTAX IIPOEKTA.

AHanu3upysi mpoOJieMbl, CBSI3aHHBIC C BOJOW MOHSIN, YTO HaM HE XBaTaeT
OJIHOTO — IKOJIOTHYECKOIl KyJbTYpbl. YacTo paBHOAYyLINE, 0€30TBETCTBEHHOCTH
ABJISIETCS] OJJHOM M3 IPUYMH IKOJOTHYECKOM OMACHOCTH. DTOU KYJIbTypE MbI
JOJIKHBI YUUTHCS C JIETCTBA, MOTOMY UTO U3 0€30TBETCTBEHHOTO PEOEHKA,
OpocaroIiero B peKy, pydeil Mycop, BbIpacTaeT B OyyIlIeM TaKoM ke
PYKOBOAUTEND NPEANPUATHS, OJUTHUK. .. , He YMEIOIIU npeaABUAeTh
OTAAJIEHHBbIE MOCJIeICTBUS CBOMX /ICHICTBUII B IPUPOAHOM cpee...

VYaCHUB MHOro€, MHOTO€ OOBSICHWIM CTYJICHUECKON ayJIUTOPUU B POJICBOM UTPE —
«KPYTJIbIA CTOJI CHIELIUAICTOBY.

Paccka3zarb Bece o Boae Heqb3si... Boja xpanuT B ce6e MHOXKECTBO
HEpa3raJaHHbIX TallH U HEPEAJIN30BaAHHBIX BO3MOXKHOCTEN, HO K HUM HAayKa TOJIbKO
noActynaer. A ceiuac npuriamaem Beex Besen 3a Bogoii... B Hail ropog —
MockBy... 3a UuCTOM BOJOH. .. TOPOJI, TJE ACIaeTCs MHOT'O€, YTOOBI BOJIa ObLIa
nosne3Hou i YesioBeka. ..



Bonaa... Tel — Bcroay, Bceraa, HeM3MEHHO KMBas,

N ,to nzympynnas, To rosyoas...
K. baneMOHT

HpeBuerpeueckuii punocod Mdanec npoosriacu Boxy
HAYaJIOM BceX HavaJl.

JIBe Thicsium Jiet ciiycts Jleonapao Jda Bunun
Ha3BaJl Boay 0yXO0TBOPEHHOI KU3HBIO, BE/Ib BCE
’KUBOE Ha 3eMJIe «BBIIIUIO» U3 BOJIBI U COACPKUT €€ B ceOe Kak

QLariec

OCHOBHOW IPUPOJHBIN KOMIIOHEHT.
Eme uepe3 nBa Beka Jlrnasur @eiiepodax

MNPUIIET K BBIBOAY, YTO, TJISIJA HA BOJHYIO Neorapno [a Bukum

MOBEPXHOCTDb, YCJIOBCK CTAJI OCO3HABATHL CaMOr'o ceOsl.

TionBur Geitepbax B.!. BepHajackuii nepBeIM B MUPE CyMeT
OCMBICIINTh BCEOXBAaTHYIO poJb Boabl B
MCTOpUM Hamel muaHeTsl: «HeT mpupoaHoro resa, KOTopoe MOrJio Obl
CPABHUTHCS C Hel M0 BJIMAHHUIO HA X0 OCHOBHBIX, CAMBIX
rPaHIMO3HBbIX Ire0J0ruH4ecKux nmpoueccos. Her 3emHoro semecrsa —
MHHepaJa...., )KHBOI0 TeJia, KOTOpoe OblI €€ He 3aKiI04ano. Bcé
3eMHO€ €10 IPOHUKHYTO U 0XBadyeHo. Boaa 0e3 7Kusnm B 0nocdepe

HE¢ U3BECTHA»

B.WN. BepHagckui

Emé B nexadpe 2003 roga I'enepanbHas Accambiaess OOH o0bsiBuIa
2005-2015 roabl — Me:KIYHAPOAHBIM JecATHIeTHEM JeiicTBUil «Boaa nis
sku3HmW». [Ipencraspre! Llesioe necsaTuiaeTne AeiicTBUM, OCHOBHAA 3a/1a4a
KOTOPOI'0 — MOOIIPEHNUE YCUIIMIA B LIEJIAX BBIIOJHEHUS 00513aTEIBCTB MO BOPOCAM
BOJIbI ¥ BojiocHaOkenHus k 2015 rony.

B pamkax nporpammbl MeskayHapoIHOr 0 AecATHIeTHSI OTMEYAEM UTO:

+ 22 mapra 00bsBieH Becemupubim {nem Boabl.

. 2012 roa —
i B IN'oA«<HOMOCLIMATUS» - «I'100a;1bH0€
' Mi3MeHeHus BOABI | IoTenenne, KOTOPOE NPOMCXOAUT IMPSIMO
— B ceiuacy.

+  Hrorom pabotsl 3TOTO TONIA
SBUJIACH JKOJIOTHYecKasi KOH(pepeHIust
COP- 12, xoropas npoxoauina B Karape
( B HOsI0pe):




«M3MeHeHne B KJIMMAaTe BHOCAT X20C B CHCTeMY BOAOCHA0KeHUsl.
3HAYMT M MBI 10JKHBI CKOPPEKTHPOBATH CBO¢ OTHOLIEHHE K NPHUPOAHBIM
pecypcaMm...» - OCHOBHOU JeiiTMoTuB KoHpepeHuun COP

JKCNepPThI Pa3bACHAIU, K YEMY CTOUT OBITH TOTOBBIM B OyIyIIEM:

v KimnmaTnyeckre N3MEHEHUS CIIPOBOLUPYIOT CUIIbHBIE JIMBHU U
nepenajpl TEMIIEpaTyp; JIMBHU U kKapa CAENAI0T BOLY TPA3HOM; B BOJIE
aKTUBHEE Pa3MHOKAIOTCS MUKPOObI

v YucTuTh BOAY XJIOPKOM IO CTapHHKE yxKe OyaeT Henb3s. [Ipumercs
UCKATh HOBBIE METO/IbI; PEIICHUEM ATOM MPOOJIeMbl CTAaHET
ynbTpaduonaeToBoe 00IydeHHE MUTHEBOW BOJIBI, @ TAKXKE CIICIMAIbHAS
JCLICHTPAIN30BaHHAs PACIIPEICIIUTENbHASI CUCTEMA BOJIBI

v' 3aBOJIBI 10 OYMCTKE CTOYHBIX BOJ| TOXKE IPHIETCS EPEOOOPYI0BATH,
9TOOBI OHU MOTJIV CITPABUTHCS C IKCTPEMATIBLHBIMH HATrPYy3KaMH.

B nacTosiiiee BpeMst yueHbIe CTpaH UILYT CIOCO0 COXPAHUTh PE3E€PBYaApPHI C
MUTHEBOW BOJOM MOJIHBIMU.
[IpencraBneHHbIE HUXKE PUCYHKH — MPOEKThI HCIOJIb30BaHUs TAPKOB,

IJIAaBYYUX TOPOJIOB. .. U.T.Ji — B KAYECTBE EMKOCTEH JI1 BOJbI B IKCTPEMAJIbHOI
CUTYyalWH.

AT 60NbIKME pe3epByapbl ANR BOAbI /DE Lisan

B xopoluyto norogy oH BbIMSAUT Kak Mopa nnowaabio NOCTPoAT 6onbLlune
00bIYHbIN Napk pesepByapbl AN BOAbI.

+ A TeMmoii Tekyulero roja gecsaTuiaeTusi— Oyaet: «2013- MekayHapoaHbIi
I'ox BOAHOTO COTPYAHUYECTBAY



Boaa... — ... B yrpode maTepu
JeBSATH MecCsilleB Mbl OKPY>KeHbI BO/OIA......
I1.Ko31b0

Ilouemy Tak MHOr0 BHUMaHus Bojae?

Bopa, 6e3 BCSIKUX MpeyBeTuYeHH, MpUpoIHas OCHOBA KU3HU. Bcé xuBoe Ha
3emJe, BKJIF0Yas Hac, B BOJIIOIIMOHHOM CMBICIIE BBIILIO U3 BOJIBI U COCTOUT B
OCHOBHOM U3 He€. IMEHHO BoJa clernana U AesacT Hallly [JIaHETY KUBOU, BElIb
HepBbIE MUKPOOPraHU3MBbI 3apOIUINCH B BOJIE, KOT/Aa HE ObLIO aTMOC(hEpHOTOo
KHCJI0poJa. DTO ObUIM MaJI€HbKUE OJJHOKJIETOUHbIE OEIKOBbIE KOMOYKH,
IIJIABAIOLIME 10 BOJIE BOJIH B OKeaHe. [IocTeneHHo OHM U3MEHSUINCH,
coBepIIeHCTBOBaIMCH. CriepBa OHU 1Al HAYaJI0 PACTUTEIBHBIM OPraHU3MaM,
3aTe€M BO3HUKIIHU (POPMBI, CTOSAIIUE HA TPAHU MEXJLy PAaCTCHUSIMH U KUBOTHBIMHU, U ,
HAaKOHELl, OSIBUJIMCH IPOCTEUIIINE KUBOTHBIE. bOpsCh 3a CylIECTBOBAHUE, YACTh
PACTEHHI U JKUBOTHBIX YEPE3 MUJIJIMOHBI JIET «BBIIUIM) HA CYIIY H ... IPOJOJIKUIN
CBOE pa3BUTHE.

Bopaa — 3T0 eIMHCTBEHHAs KUIKOCTh, KOTOpas crocoOHa k CaM004YMIIEHUI0,
HarioMuHas 3TuM He BemectBo, a CymectBo. Henapom apeBHUE TI0IH A3bIYECKU
000>KECTBIISUIA BOJY U MOKIOHSUIMCH €M Kak MpaMaTepy BCEro *UBOTO Ha 3eMlie.

WHuTepecHo, 4TO adpUKaHIIbI U CETOIHS OTOXAECTBISIOT BOJAHYIO CTUXHUIO,
TaMHCTBEHHYIO U BO MHOTOM HEIPEICKa3yEeMYI0, C )KEHCKUM Ha4yaJioM U
MaTepUHCTBOM. TaliHble pUTyasibHbIE 00111eCTBa A PUKAHCKUX KEHIIIMH CUYUTAIOT
BOJly XpaHUTEIbHUIIEH CBOUX CEKPETOB U MPOBOJAT COOpaHus B poLecce
COBMECTHBIX KynaHuil. UHTyUTHBHO appuKaHIIbl, HABEPHOE, MTPaBbl (TaKHe MBICIIU
BBICKA3bIBAIOT C€iluac COBpeMEHHBIEC yU€HbIe). YTIyOl€HHOE U3yUeHHE, B
IIOCJEAHUE AECATUIIETHE, ITO3BOJIMIIO BO MHOI'OM IO-HOBOMY IIPEICTaBUTH
3apOKJICHUE HOBOM KU3HU.

Ha xondepenuun COP- 12 Hemenkue yueHble pacCKa3blBaIM, YTO HECKOJIBKO
net Ha3aj B Peline, Ha Oeperax KOTOPOro pa3MeCTHIIOCh MHOXKECTBO
MIPOMBIIIIEHHBIX MPEANPUATHI, BoJIa OblJIa TaK 3arpsi3HEeHa, YTO B Hel, 00pa3HO
rOBOPS, MOKHO OBLIO MPOSIBUTH IUJICHKY.

CrenuanucTel MOACYUTAIIN, YTO JUUISl OYMCTKH PEKH MOTpedyeTcs MopsiaKa €Ta
Jet. KakoBo e ObuI0 MX yJUBJIEHHE, KOT/Ia YK€ uepe3 TpU roja B PeiiHe 3aBenach
pbi0a, 1a He KakKas - HUOY/lb, @ YyTKUM K YUCTOTE CPEJIbI JIOCOCH.

YuéHble TOKa3aau, 4YTO KOMIUIEKC ITOMMBI M aKBATOPHs BOJOXPAHUIINIIA HE
TOJILKO OOECTIeUrnBaeT CaMOOUYMIIeHHe BOJIbI, HO U OJlarojaps 3TOMY YHUKAJIbHOMY
CBOMCTBY OCBEKaeT HaILy aTrMocdepy. Bona nerictBurensHo Myapee
ABTOPUTETHBIX 3KOJIOTOB.



BooOpa3ute, eciiu Obl Ha IIaHETE HE OBLIO BOJBI KAK YHHBEPCAJIbHOIO
PACTBOPHUTEJISI, KOTOPOMY ITOJIBJIACTCH JIaXKe KPEMHHUM, HaM ObI TaBHO YK€ HEYEM
OBLIO JIBIIIATE.

«Heo0bIKHOBEHHBIE» CBOMCTBA 00LIKHOBEHHOH BO/IbI
0 Plus+  OPus+ MBI Tak NPUBBIKIIY K BOJAE, YTO TAXKE HE
3alyMbIBaeMcs 00 €€ yIUBUTEIbHBIX CBOMCTBAX.
A Beb 3TO camasi paciupoCTpaHEHHAs Ha 3eMiie

KUIAKOCTD ABJIACTCA B TO K€ BPCMS U caMon

0 Minus -

AHOMAJILHOM.

B Ta6aune coopanbl 3HaYeHUS (PU3UYECKUX BEJIUYMH ST HEKOTOPHIX
pacIpOCTPAHEHHBIX KUJKOCTEM.

OTHOCHIIasACs K BOJAE CTPOYKA BhIJICICHA IIBETOM.

BemectBo | YaenvHa | YnaenbHas VY enbHas TemnepatypH | IloBepxnoct | Juanextp
s TEII0EMKO TEIIoTa 1317 HOE u-
TEIJI0Ta CTh napooOpaszoBaH | KOODPUIUEHT | HATSHKEHUE, | YECKAsIP
IUIABJICH | B KUIKOM s, TEIJIOBOI'O 1073 Ix/mM? | onHulae-
s, COCTOSIHHH, kJx/xr 00BEMHOT0 MOCTb
K /[x/kr k/[x/(kr pacmmpeHus,
‘K) 10”
Bona 332 4,19 2270 208 73 81
Crupt 105 2,47 900 1100 22 26
Ddup 113 2,34 355 1650 17 4,4
['unepun 199 2,43 830 505 63 43

Cpa3zy OpocaeTcs B TJ1a3a, YTO OHHU CYIIECTBEHHO (B pa3bl) OTIMYAIOTCS OT
COOTBETCTBYIOIIHUX APAMETPOB JPYTUX KUJKOCTEH.

«HeoObIKHOBEHHBIE» CBOWCTBA OOBIKHOBEHHOM BOJIbI UYPE3BHIYANHO BaXKHBI
ISt )ku3HU. MTak, HauHeM yOexaTbes, yTo Boga — MCTHHHAasSI ciacuTeJIbHUIA
BCero B npupozje!

< M3BeCTHO, 4TO BCE BEIIECTBA, MEPEXOJIS U3 KUIKOTO
COCTOSIHUS B TBEPJIOC, YILIOTHSIOTCSA. Boa He
MOYUHSETCS STOMY IIPABUIY: JIEN HE TOHET, €ro 00BEM
Ha 9% Ooublie 00BEMA He3aMEP3IIICH BOIBI.

CriocoGHOCTB BO/IBI PACHIMPATHCS IIPU 3aMEP3aHUU
crlacaeT Hally TUIaHeTy OT o0JieIeHeHHsI, He 00J1aaii Boa TaKUM
CBOMCTBOM, BCE€ BOJOEMBI U 1ake MUpPOBOW OKeaH MPOMEP3IH Obl JTHA,
3a onpenenénHHpin reogornueckui nepuon, a JKNU3HDb na 3EMIJIE ne
NoJIy4HJia Obl CBOETO SBOJTIOLMOHHOTO Pa3BUTHA.



R/
0.0

O
0‘0

0.0

L)

°

MakcuMaJbHYI0 IVIOTHOCTH BOJA HMeeT NpH +
4C, HO 3Ta BEJIMYMHA YMEHBIIAETCS ITUP
noHwkenuu 10 0C. JlanHas aHoManus BaKHa B

npupoae. [Ipu remneparype ke +4C Boaa
3aHUMAEeT BEPXHIOIO YaCTh BOJOEMA, YKPbIBAs, KAK |
ury0oil oOuTaTeneil u coznaBasi UM KOM(POPTHBIE
ycioBus. A nén? JIEn — obecnieunBaeT BTOPOH yTEIUISIONMIUMA CIIOH.

Bricokas ckpbITasi TENJI0Ta MJIABJIEHHS JbJAa 00eperaeT Hally IJIaHEeTy OT
HABOJIHECHMS; TAsHUE JIb/IA U CHETA CBSA3aHO C OTPOMHBIMH TEIMJIOBBIMU
3aTpaTramu; MOATOMY MPOLECC ATOT MPOUCXOIUT MTOCTENEHHO, HE IPUYUHSS
Bpea Ipupoe.

Ha ucnapenue ognoro kuaorpamma BoAbl pacxoayercs (cM. TabauILy)
npuOIU3UTENLHO B 7 pa3 OoJblle SHEPTUU, YEM Ha IUIaBJICHUE OHOTO
kwitorpamMma Jpaa. [lons3a? [laxe B cample JKapKue JHU BOJA UCIIAPSETCS
KpalHe MEJUIEHHO; CE30HBI I'0Jla MEHSIOTCS IUIABHO; a CaMa BOJIa
COXPAHSIETCS Ha 3EMIIE.

Bona nmeeT BBICOKYIO YACJIBHYIO TEIJIOEMKOCThb; 1U3-32
ATOr0 Ha KOHTMHEHTAX He OBIBAET PE3KOro mepemnaja
TEeMIIEpaTyp 3UMOH U JIETOM, HOYbIO U THEM, ITIOCKOJIBKY
OHH OKPY>KEHbI CBOEOOPA3HBIM TEPMOCTATOM — BOJIAMU

MupoBoro okeaHa.
[Ipu HarpeBanuu BceX BEIIECTB TEIJIOEMKOCTh MX, KaK MIPABUIIO, BO3PACTAET,
HO BOJa- McKJI0YeHne. OOpaTuTe BHUMAHUE: C MOBBIILIEHUEM TEMIIEPATyPhl
ot 0C o 37 C rennoémkocts nmagaer 1 Toapko ot 37C mo 100C —
MOBBIIIAETCA. 3HAYUT TEIVIOEMKOCTH BOAbI IOCTHIAeT CBOEIr0
MHUHHUMAJLHOT0 3HAa4YeHUsl Npu Temmnepartype okojo 37 C, To ecTh
BOJIN3H HOPMAJILHOM TeMIlepaTyphl TeJI0 YeJ0BeKa, TAK 0J1aronpusTHOM
JJIs1 OMOXMMHUYECKUX peaKkumii: 0Jj1arogaps 3Tromy pu3ndyeckomy
SIBJICHUIO BO3MOKHA KU3Hb TEIVIOKPOBHBIX )KUBOTHBIX, B TOM YHCJIE U
YyeJi0BeKa.

Bbicokoe NOBEPXHOCTHOE HATSIZKEHHE
MPOSIBIISIETCS] B CMAUMBAHUU, KalUJUTSIPHOCTH.
Yactuiipl BelecTsa B BO3/AyXe, B BUE MbUIH,
CMA4YMBAOTCS BOJOM. DTO JAET BO3ZMOKHOCTb
OCAKJaTh IbUIb yBIaXKHEHUEM. TpyIHO

MIPEJCTAaBUTh CeOC KaKUM OBl BO3yXOM MBI
IBIIIAIN, €CJI ObI BOJA HE CMadKMBayia YaCTULLI ITHUIH.



M POCTpaHCTBEHHAA Moaesb

< BbICcOKast AM3JIEeKTPpUYECKAs MPOHULAEMOCThb (81) 13 BceX U3BECTHBIX
BEIECTB OOBICHSIIET CIIOCOOHOCTH BOJIBI BHICTYNIATh B POJIM YHUBEPCATLHOTO
pPacTBOPHUTETISL.

Bce aTu yHUKanbHbIE CBOMCTBA 00YCIIOBIEHBI (KAK OTMEYAET

e€ MoJIeKyJ1 00pa30BbIBaTh BPEMEHHBIE, HETIPOYHBIE,

/: ¢
/ - | : COBpPEMEHHAs HayKa) €€ BOAOPOJAHBIMHU CBA3SIMM U CIIOCOOHOCTHIO

CTPYKTYpUPOBaHHBIC O0BEUHEHUS — KJIacTepbl. (cM. puc.) Hanuuue

knacrepa 13 11 MoneKyn CTPYKTYPUPOBAHHBIX O0bEIUHEHHUH (KJIaCTEPOB) MOATBEPKIACTCS

COBPEMEHHBIMU METOAaMH aHalIn3a (PEHTreHOCTPYKTypHbIM, K-
cnektpockonueit, AMP) oObeuHeHUsI ’TH HEYCTONYHMBBI, OHU HEMPEPHIBHO
pa3pymiarTcs ¥ BO3POKIAIOTCA B HOBOM KOH(MUTYpallUd — UMEHHO 3TO H
oOecrieuynBaeT Bojie €€ YHUKAJIbHBIC CBONCTBA.

< JlaBaiiTe moMHHTH, uTO Boaa — 1 1oOpBIA IPYT M TOMOITHUK YEIOBEKA.
Ona — yy100Has 1opora: 1o MOpsiM U OKeaHaMm IuIaBaroT kopadiu. Boaa
MOOEXKIAET 3aCyXYy, OXKUBIISAET IMyCThIHU, ITOBBIIIAET ypOxKal Mmojiei u
canoB. OHa nocnyuHo Bpamiaet Typounsl Ha ['9C...

EcTh emie ogHO yHUKAIIbHOE CBOMCTBO - Mpo0JiemMa, IHUPOKO 00CyK1aeMas B
rpecce, nepegavyax TeJIEBUACHUA U T. 1. - MPodJeMa Iuajiora-B3auMo1eiicTBUsA
yeJI0BeYecTBa ¢ BOAOM. AnoHckomy uccieaosarento Macapy IM0TO mepBoOMYy B
MHPe yAa710Ch He ToJbKO coTorpaduposarts npu yseiaudeHuu B 20000 pas
HEBHUJIMMbIE HEBOOPYKEHHBIM I1a30M, [TOX0KHE HA KPOXOTHBIX OCBMUHOTOB
BOJIHbI¢ MAKPOMOJIEKYJIbI, HO 1 BBIACHHTb, YTO OHU MEHSIIOT CBOKO (hopmy,
pearupysi Ha My3bIKY, peib, PaauoTee(OHBI.

Macapy DOmoTo oOpariaercsi CO CBOUMHU «OCbMHHOKKAMI», KaK C JKUBBIMH
CylllecTBaMH, cuuTasi, uto Boga «xouer o0marbes» ¢ HaMu. DTOT (HakT
MOATBEPAKAAIOT U aBCTPUICKHUE YUeHbIe. MBI CMOTpPENIH IOKYMEHTAIbHBIE KaJIPhI
AKCHEPUMEHTA, ((UKCUPOBABIINE U3MEHEHHE IBETOBOM raMMbl 3aMOPOKEHHBIX
KYOMKOB BO/JbI M0CJI€ BOJHOBBIX Bo3AeicTBUA.HO 3TO yXe HOBEHIIME MOAXO0bI K
3anayve ... Hageemcs, uro 3T Bonpocsl mpupoAbl Boabl OyayT TemMoil Haliero
CIEAYIOLIETO MPOEKTA.

Bort kakoe He0ObIKHOBEHHOE BEIIECTBO — OOBIKHOBEHHAs BOJa



Ha nepexkpécrkax Apyrux crojeTui,
BoBek He BuaeBIIME Oebl,
PBaHyTCHl B IOMCK JApyrue AeTH
3a Tem ke caMbIM rI10TKOM Boabl.
M.AH4apoB
Benvkne HaydHbIE OTKPBITHS M TEXHOJIOTHYECKHE TOCTKEHHS pyoexa XX nXXI
BEKOB CTaJIM MPOPHIBOM B HAYYHOM U3y4YeHHH Boabl kak aTMocepHOro,
¢u3nyecKkoro, OMOXMMHYECKOTO, SHEPIeTUUECKOr0, (PU3NOIOTMUECKOTO U, IIaBHOE,
MeanIuHCKoro genomena. B e€ 1eneOHbIX CBOMCTBAX YUEHBIC YBUIACTH KOHTYPbI
€CTECTBEHHOT'O aHAJIOTa HBIHEIIHUX (PAPMAKOJIOTHYeCKUX Npenaparos, a B
3arpsI3HEHHOCTH — OIACHOCTD JUJIsL BCErO KMBOI'0 Ha HAIIEH IIJIAHETE.

B XXI Beke Mbl HaUMHAaeM MOHUMATh, UTO CaMbI€ JOPOTHE
COKpPOBHIINA HA 3eMmJie, COBCEM HE 30JI0TO ¥ OPUIUTUAHTHI, a
T€, YTO KAXKYTCH HAM 0€CIIATHBIMHM U 0€CKOHEYHBIMM:
Boaa u Bo3ayx.

Uccaxnu B 3emuie 3anachel yriis, ra3a Wik HeQTH,
YEJI0BEYECTBO, IPWIOKUB YCUIINSL, HAMAET UM 3aMEHY ...

A BOT 0€3 Boapl...

TeXHOIOrMYECKUH MPOrpece BEKa MUHYBILETO CO3al
BUJIUMOCTH Onarococtostnus. Hapsiny ¢ BenukuMu

JOCTHIXKCHHAMM YCJIOBCUCCTBA
BO3HUKIIN CGpBéBHLIG OKOJIOTHYCCKUC U COIIMAJIBHBIC
III/IC6aJIaHCI)I, BBI3BAHHBIC PACTOIYHUTECIbHbIM,
Heﬁpe)KHbIM HCIIOJIB30BAHHUCM U PACIIPCACICHUCM

NPUPOJHBIX peCypcoB. BHauaie HOBOro cTosieTrst :
YeJIOBEYECTBO CTOJIKHYJIOCH C OOJIBITUMU MTPOOIEeMaMu OKPYIKAIOMIEH CPEIbl, CPeIn
KOTOPBIX 0cob0e MecTo 3annMaeT Boja.

Kakue xe npo0JieMbl, CBSI3aHHbIE ¢ BOI0i, 0€CIIOKOAT CeroHs
MEeKIYHAPOJAHOE Co001ecTBO?

CeroiHst OTBET 3BYYHUT TaK:
B MUp€ HapacTaeT Ae(puuuT J0CTYyNAa K YUCTOM NUTHEeBOM BO/E: B IIPOLECCE
AHTPOIIOTE€HHBIX BIMSHUM UCTOYHUKHU BOJIbI BO MHOTHX IOCYJIapCTBaX 3arps3HEHBI
TSOKETBIMUA METAIIJIAMHU, TTECTUITUIAMU, TEPOUIAAMH, ... TATOTEHHOW MUKPOQIOpOi
U... YTPaTUIU CIIOCOOHOCTH K camoouuIeHuto. [Ipuuém ¢ rogamu npodiiema Oyaet
TOJIBKO 00OCTPATHCS: ... DOJIee YeM B /IBa pa3a YBeJTUYUTCS YUCI0 TEPPUTOPHIA
¢ 1epuuMTOM YUCTOI MUTHEBOM BOABD) (M3 IOKJIaAa
OOH)

Ceroanst KaxXJ0My YE€TBEPTOMY YEJIOBEKY IJIAHETHI
HE XBaTaeT CTaKaHa YKWCTOU BOJIbI.




Ilouemy ke Tak OCTPO CTOUT MPOOJeMa HEXBATKHU BO/bI HA TUIAHETE, TJ1¢
BoJia 3aHMMaeT 71 % MoBepPXHOCTH U OOIIHE 3aMachl €€ COCTABIISIOT
1385 984 610 km’.
IIpyunH TOMY HECKOJIBKO:

Camas npocras — 3aKmoudaercs B ToM, 9to 1 338 000 000xm® i 96,5%
BOJIbI HA 3eMuie — coJiéHast Mopckas Boaa. [loa3emHble, MOBEPXHOCTHDIE,
aTMoc(epHbIe BOAbI COCTAaBILIOT 3,5% BceH BOAbI Ha 3emue.
Ha nonto mpecHbIX BOA ITPUXOINUTCS €lIé MeHbIIIe —
35029 210 xm’, uto cocrasnser 2,5 % ot
IUIAHETAPHBIX 32M1ACOB BOJBI.
N nakoHern, u3 Bcex 3amacoB MPECHOW BOJbI AJIS
HCII0JIb30BAHMS Y€JI0BEKOM JIOCTYITHO TOJIBKO
118 610 k™’ 1.e. 0,3%! OcTanbHas 4acTh MPECHO
BO/IbI TPEOBIBAaCT B 3aMEP311IeM COCTOSTHUM B Jie10BOM MTOKpoBe (24 064 100 kyo.

kM. Mim 68,7 %), comepkuTcs B MOYBEHHOM Bjare u B INyOOKHX, HEJOCTYITHBIX
nomzemMubIx Boaax (10 530 000 kv’ wim 30,1%).

MupoBble 3anachl IPECHON BOJbI HE YBEIMUMUBAIOTCS, @ €€ MOTpedIeHHnE
7 % | nocrosHHO pacTéT. B mupe 70 % npecHoii
BO/IbI UCITIOJIb3YETCs 151
CeJIbCKOX039CTBEeHHbIX HY:KA. Hanpumep,

0 _ Py BhIPAIMBAHUU 1 T. MIIEHU LI
= " pacxoayercs 1,5 ThIC. TOHH BOAbI, 2 1 TOHHBI
puca — 7 TbICAY TOHH.

OrpomMHoO€ KOJIMYECTBO BOJIbI
noTpedisieT ¥ NPOMbIIIJIEHHOCTD . TIPU
npou3BojicTBe 1 ToHHBbI HeTH — 18 TOHH
BoJbI; 1 ToHHBI Oymaru — 200 TOHH BOAbI; 1 TOHHBI CHHTETUYECKOTO BOJIOKHA —
3,5 ThICSY TOHH BO/bI!

Poccust 3aHrMaeT nepBoe MeCTO B MUPE 1O 3anacam
NMPeCcHBIX BOJA — 37I€Ch cocpeoToueHo Oomee 20% MUpoBbIX
pecypcoB. Peunoii crok cocrapisier 10%MupoBoro peqyHoro
croka. B 03épax cocpenoroueHHo Gonee 26 ThICAY KM TIPECHBIX
BoJ. Pa3BenaHHbIc 3amachl MOJA3€MHBIX BOJ ITO3BOJISIOT
ucnoiib3oBath oT 30 10 300 kM’B rox. Kpowme Toro, B Poccun

neicTByIOT 6051¢e 2000BoxOXpaHMIHI 00BEMOM OoJiee 1MJIH
KYOM4YeCKHX MeTPO B Kaxaoe 1 37 KPYITHBIX CUCTEM MEKOacCEeHHOBOTO
repepacIpeeeHus CTOKOB.

TeMm He MeHee, mpolJieMa HeXBATKU MUTheBOH BOJbI B Poccuu ocraércs
OJIHOM U3 CaMbIX aKTyaJIbHBIX.



B nannsix Becemupnoit Oprannszanuu 31paBooXpaHeHus 3BYUnT: «... 80%
HH(EKIUOHHBIX 3a00/IeBaHNI B MUPe UMEIOT CBOMM HETNOCPEACTBEHHBIM
HMCTOYHUKOM MHMKPOOHOE 0CceMEeHEeHHUE BO/Ibl, HCI0JIb3yeMOil 1Jisl MUThSD)

B MupoBoii 0KkeaH €XeroJHo NoNaJalnT MUJIJIMOHbI TOHH HeTH, HE
roBops y»ke 00 0Txoax. MbI HE TOJIBKO IbEM BOAY, HO €1IUM €€ BMECTE C
MPOAYKTaMHU, JBIIIUM €10, BJibIxasi aTMOC(epHbIi BO3AyX. [ TaBHBIMU KepTBAMHU
OKa3bIBAIOTCS JI€TH: y eTel 10 14 et ynoTpebieHre HeMPUroHOM A5l MUTHA
BOJIbI BhI3bIBACT 22% 3a00eBaHui. 310BpeIHbIE MUKPOOBI, HAXOISAIIECS B
MUTHEBOU BOJIC, BBISIBIISIIOT CEOS1 JOBOJIBHO OBICTPO B BHJIE BCIIBIIIIEK
SMUIEMUYECKUX 3a00JI€BaHNM, BE€Ib MUKPOOBI HE YMEIOT UTPaTh B MPSITKH €
4eJI0BEKOM, BOOPY:KéHHBbIM 3HAHHEM!

- ["'opazno onacHee XMMUYECKHeE 3arPSI3HUTEH TIPUPOJIBI, BEb
pecypc e€ caMOBOCCTAHOBJICHHS JajeKo He OesrpanndeH. OcoObIM
KOBApPCTBOM 00J1a/Taf0T KAHIIEPOTeHHbIE 1 MyTAreHHbIEe
XUMUYECKUE COETUHEHUSI, HETATUBHBIE MTOCJIEACTBUS KOTOPBIX
,MOTYT OOHAPYKUThCS Yepe3 HeCATKH JeT U CKa3aThCs TaKe Ha
3JI0pOBbE OYAYIIHUX MOKOJICHUH.

HN... 3aBTpa, 3aBTpa C rPA3HOM NUTHEBOK BOJAOH MOTYT BO3BPATUTHCS K HAM
00JIe3HU, KOTOPHIX MOJTOPA — IBa BeKa He ObLJI0 B CTPaHe.

JIugepom Boj0CHAOXKEHUS U BOJIOOTBEICHUS B CTPaHE MOYKHO CUUTATh TO
TI'ocynapcTBenHOe npeanpusitue, NpUMEHsOIIee nepeaoBbie i Poccun u
IPUBBIYHBIC /1711 OOJIBIITMHCTBA PA3BUTHIX CTPAH TEXHOJOTHUECKUE PEIICHNS:
o0e33apaskuBaHue BOJIbI YIbTPAPHOICTOBBIM U3TyUCHUEM, MEPEX0T HAa
TUTIOXJIOPUT HATPHUS B3aMEH TPAJAUIIMOHHO UCIIOIB3YEMOTO KHIKOTO XJI0pa,
YHUYTOKE€HHUE UIOBOTO OCAJIKA..., a TJIABHOE — HeNMpPepPbIBHbIH, HENPEPbIBHBI
KOHTPOJIb Ka4eCcTBAa BO/bI.

Coraacno Beeobmeii [lexkiapannu npas 4eji0BeKa, NPaB0 HA YUCTYIO
BOJ1Y, €€ OXpaHy U MH(POPMAIIUIO O KaUeCTBE BOAbI — OCHOBHbIE IPAaBa YeJI0BEKA,
3alUINAKIINeE He TOJBKO €ro 310p0Bbe, HO U KU3Hb. B HacTosI1ee Bpems
pa3paboTaHbl TUTUEHUYECKUE TPeOOBaHMUs, IPEAyCMATPUBAIOIINE KPUTEPUU
KadyecTBa BOJIbI [IEHTPAIIM30BAHHOTO BOAOCHA0KeHUs. CorjiacHO HOpMAaTHUBHBIM
nokymentam Caun IIluH 2.1.4.1074 — 01 «IIutheBas Bonga. ['uruennyeckue
TpeOOBaHUSI K KAU€CTBY BOJbI ICHTPAIM30BAHHBIX CUCTEM IMUTHEBOTO
BosocHaOeHus1. KOHTposIb kKauecTBay, BoJAA JOJKHA ObITh Oe30macHa B
MUAEMHOJOTHYECKOM W PAAMANMOHHOM OTHOIICHUU U O€3BpPeaHAa 110
XUMHYECKOMY COCTaBY.

Kaxxplii yenoBek, 3a00 TUBIITUICS O CBOEM 370POBbE JIOKEH OBIThH
rpaMoOTHBIM, MHOTO€ 3HATh 0 (DAKTOPaX BO3JACHCTBHS 3arps3HUTEICH U UX
BIIMSIHUY HA OPTAaHU3M U BBINOJIHATH PEKOMEHIAINH, pa3pad0TaHHbBIE HA



OCHOBAHUH JIaHHBIX MCCIIEI0BATEIbCKUX HHCTUTYTOB, YYUTh APYTHX CIIOCOOaM,
Kak 00e30MmacuTh ceOsi OT HeraTUBHOI'0 Bpara, Kak noyiepKuBaTh
OJIarONPUATHYIO SKOJIOTHIECKYIO 0OCTAaHOBKY.

CTouTh NOMHUTH BCEI/Ia, YTO XOPOUIasi KaYeCTBEHHAasi BOJIa 10 OLIEHKaM
AKCIIEPTOB CIIOCOOCTBYET MPOAJICHHUIO *KU3HH, 110 MEHbIIEH Mepe, Ha 5-7 JieT.

Mbl — MOCKBHYH... KAK Yy HAC PELIAIOTCS BbIlIEyKa3aHHbIE MP00JIeMbI ¢
BOJOM?

YyThb - 4yTh HCTOPHH ... U3 My3es1 BOABI

«Boja xxuBa, oHA 0€KUT UJIM BOJTHYETCS BETPOM...
AAET KU3Hb U ABHKEHHE BCEMY €¢é OKPYKAILIEMY».
C. AkcakoB
N mbl, «1BUKIMBIE BOOI0» (110 ciioBaM C. AKcakoBa) OTIIpaBiIsgeMCs 3a
ucropuer Boasl B Mockse — My3setii ...

——————==-  [loaymars 0 Boae, U3y4uTh UCTOPUIO CO3/JaHUS B

2 ! MockBe NepBBIX COOPYKEHHUI BOAOMPOBOJIA U
KaHaJIWu3aluM, MO3HAKOMUTbCS C TEXHOJIOTHUYECKUM
MPOLECCOM OUYHMCTKHU IPUPOJTHOM BOJIBI HA CBETOBBIX
MOJISIPOUIHBIX CXEMAX, MPOCIAEAUTH BECh CII0KHBIN MyTh,
KOTOpBIX NpoxoauT Boaa, mpoaHaau3nMpoBaTh 1 CPABHUTD
JaHHbIe kKadyecTBa Boasl B MOCKOBCKOM BOAONPOBOE C
HOPMATUBHBIMM JOKYMEHTAMH HAM OY€Hb XOPOIIIO MOMOTJIN
B My3ee BoAabI.

Mys3eit BOABI pacIioioKeH Ha TEPPUTOPUN
MCTOPUYECKOTO aHCaMOJIs 3JTaHUH, BKITFOYAIOIIETO B ceOs
['MaBHy10 KaHATM3AIMOHHYIO HACOCHYIO CTAHI[UIO, BBEJIEHHYIO B AKCILTyaTallUIO B
1898 rony.

15 uronst 1993 roga cocrTosnoch
oTKpbITHE My3est B rof 100-netus npoBeneHus
ITepBoro Pycckoro BogornpoBogHOIO Che3/a
(mpoxoauiiero B Mockse B 1893 ronay).

«A 'y Hac BOJONPOBO/I — BOT!»
MBI MOKEM TOPJIUTHCS TEM, YTO MePBbIi

BOJONPOBOJA B Poccuu nosiBUIICS B HaIIeM
ropoJe.



HcTtopus ero HaunHaercs ¢ 1771 roga — cTpamiHon 31UIEMUEN YyMbl, OT
KOTOpOH Toruiia mo4YTH TpeTh HaceraeHus ropoja. Crajo sScHO, 4To 6e3
YMCTOMBOABI B MOCKBE — HE )KU3Hb.

PacckasbiBaloT, 4TO OJIHAX/IBI 110 TyTH HA OoroMoske B Tpoulie-
CeprueBy JlaBpy umneparpuna Exarepuna II octaHoBHIIach Ha OTIBIX B CENE
boapmine MeITuiu.

[Ipuas B BOCTOPT OT MECTHOM KITFOUEBOM BOJBI OHA TOTUYAC K€ U3JAIa YKa3:
«...Ilpou3BecTh B 1€iicTBO BOJAsiHbIEe PA0OTHI /Il 0JIb3bI PECTOJILHOT0O
Hamiero ropoaa MockBbl» (28 utonst 1779 rona.)

Ilo Yka3y umneparpunbl KOMUCCHS 110]1 HAYaJIOM Te€HEPaJI-
nopyuvka, ampekropa ['ocynapcrBenHbix Crapopycckux ComsiHbIX
3aB0/I0B, KaBaJjepa OpneHoB Anekcansipa Hesckoro, ['eoprus
[To6enonocma u Cearoit Auusl, @puapuxa Buasreabma bayspa

EkaTtepuHa ll

HaJaJia U3bICKaTEeIbHBIC PAOOTHI. b
H?

Bopa B kimtouax bosbmmx MbiTuing B géY? i

JEUCTBUTENBHO OblJIa OTMEHHas1! A W L b.p.0ayap

®-p. payop

peiibe MECTHOCTH IIO3BOJISLI OTIIPABIIATH
e€ B MockBy caMoTékoM. @.B. bayspy Exarepuna I1

ornyctwia 1,1 mujuinoHa py0Jiel U3 Ka3Hbl, a TAKKE
MOBEJIeIIa €KEHEBHO BBIJICIATH EMY Ha CTPOUTEILCTBO 400
cosaaar. CTpouiu J0JIro, a 3aKaHYMBajl BOJOIPOBOJT YKE HHKEHEP-NIOJIKOBHHUK
N.K. I'epapa. /{51 c60poB Boja B MBITHIIAX YCTPOWIN OacCEHHBI, a IS
TPaHCIIOPTUPOBKHU BOJbI COOPYAWIIA KUPIIUYHYIO TAJIEPEr0 JUIMHOW 19
BEpcT. TaM, rae BOAONPOBOL niepecekall pycio y3bl, B OTHOM MeCTe
MPOJIOKUITU YyTYHHBIE TPYOBI, a B PYTOM — Y ;
cena POCTOKMHO, yCTPOWIIN KAMEHHBIA AKBEAYK,
KOTOPBIM CTOUT JI0 CUX HOP.
OtkpsiTHe EkaTepununckoro Boagonposoaa
coctosutoch B OKTs10pe 1804 roga. Cyrounas
rmojiaya Boibl Jy1st ropojia cocraisuia S00 Teicsa4
Béep. ITOT BOJAONPOBOJI YCOBEPIIEHCTBOBAIIN

HECKOJIBKO pa3: YCTPOUIIA HACOCHYIO CTAHIIMIO B CEie AJIEKCEEBCKOM,
pe3epByap B 3HaMeHnTOH CyxapeBoii 0alHe, COOPY/IUIN HECKOJIBKO (POHTAHOB C
OacceitHamMu, OTKY/1a BOIY Pa3BO3UIIU MO TOPOSLY.
MBITHIIMHCKHI BOAOMPOBOJ CTAJI TAKUM 0J1arom 1t MOCKBBI, YTO TTOAT
Hukouai fA3b1K0B Hanyca o 3ToMy HOBOAY LIYTOYHOE CTUXOTBOPEHHUE:
Han nonunoit, rae MpITHIIH,
Oto0enaB CHITHOMW MHUIIEH, Cwmepkiia HeOa CHHEBA;
I'pax MockBa, BOA0OK0 HULIIUH, Bapyr ynap rpomMoBoit Tyun
['psiHy B 101 — M KITFOY KAITY UM
ITokatuincs — neii, MockBa!



3HOMHOM KaXKI0# OBLII TOMHM,
born cxxanuice HaJT HUM.

OTH CTPOKH HaBESIHBI, BEPOATHO, U TEM, YTO OJIMH U3
PY4YbEB, AABABIIMM KIIOUYEBYIO BOAY B pailoHe BoJibuiux
MbiTHi, Ha3biBajics «I'pomoBbIM». [10 nerenne,
OJIHAX]IbI, B CUJIBHYIO TPO3Y, MOJIHUS yAapuiia B 3€MJII0
y MbITHi 1 13 3eMiin BbipBasiack Boaa, kotopast Ouna

HaM BBICOTY J0 TPEX METPOB. ICTOYHUK MOTYYHII

Ha3BaHue «I'poMoBOro». MbITMIMHCK M Bopo3a60p
K navaay XX Beka BOJONPOBOJ TOCTUT MAKCHUMAJIbLHONH MOLIHOCTH — 3,5

MJIH Be/iep B CyTKH (110 3 BeApa HA OJJHOI0 MOCKBHYAa) — U BCE )K€ HE CIIPABJISIICS

CO CBOMMHM 00s13aHHOCTAMU: MOCKBa BbIPOCIIa; BOABI HE XBATAJIO.

Bot torna - To 06611 coopyxeH MocKkBopeukuii BoZ0onpoBoj, Boia

JUIs KOTOpOro noctynaina u3 MocKkBbI — pekH, ot cesa Pybdiaesa

(Py0JéBckast cranuus). Ho Bckope u ero Bojbl CTajao MOCKBUYAM

Maio, 1 B 1930 — e roas! pemvm nposect B MOCKBY BOY U3

MAWMHHBIA 3AN 1903 roR

. " RoJrm.
Py6nesckasa BogonpoBoaHas

cTaHuus
eee( HOTOMy qgTo 663 BOAbBI - 1 HU TyAbl, 1 HA CKIOAbI...»

Xo4ercst yIoMSIHYyTh 0 BOAOHOCAX H BOI0B03aX — CIEIHATbHBIX JIIOAAX,
3aHUMAaBIIUXCS CHA0KeHHEM IOPOKaH BOIOIA.

BoaoBo3amu Obun 0051a1aTENN TETIETH, 3aNPSKEHHOM JIOMIAAbI0, HA KOTOPO
nmomenianack 6osnpinas 6ouka. Bomy B He€ HaMBaIA U3 CICTIMAIBHBIX KOJIOAIICB
unu (mociie NocTpouK MBITHUIIIMHCKOTO BOJAOIPOBO/IA)
TOPOJICKUX 0acceiHOB U (POHTAHOB. DTH CaMbie BOOBO3bI
coxpaHsich B Mockse emé B Hayasge XX BeKa, Korjaa
TOPOJICKOI BOJOMPOBO] HE TOXOAUI 10 OTACIEHHBIX OKParH.

= Bcnomunaercs necenka BoaoBo3a u3 puiibma «Bosara-Bosray:
BonoBo3 Ha OgHOM U3 ynuy
Mocksbl Y IMBUTENIBHBIN BOIIPOC:
[Touemy s - BOIOBO3?
[Toromy uto 6€3 BOABI-
W By Tybl, 1 HU CIOJIBI.

[Ipodeccus BogoBO3a B CTapruHy CUMTAIaCh HE TIOXOAHOM, HO U BeCbMa
npecTmwkHon. Boga o0xoaunacs MmockBuuam HeAEneBo. BogoBo3bl mois30Banmch
CBOCH HE3aMEHHUMOCTBIO U JIpalii ¢ 00BIBAaTENs TP MIKYPHL. «MOCKOBCKUIA



BO/I0BO3, - nucai A.Il. UexoB,- B BbICIIEl cTeneHu HHTepecHas mejabma. Ox,
BO-TIEPBbIX, MOJIOH YYBCTBA COOCTBEHHOI0 IOCTOMHCTBA.... BO-BTOpbIX, OH
HHMKOI1a He OOUTCSl HA Bac, HU MUPOBOI0, HU KBAPTaJIbHOro... Ec/iu OH He
NPUBE3 BAM BOJBI... - }KAJI0BATHCS HErle U HEKOMY...»

Cro J1eT Ha3a/ B CTOJIUIIE TPYAUIOCH OoJiee 6,5 ThicsIYM KOHHBIX BOAOBO30B U
0KOJIO 3 THICAY BOJAOHOCOB C TEJICKKAMU JICTOM U CAaHKaMH 3UMOM.

CoBpeMeHnHoe Bo1ocHa0keHne MoOCKBBI

Bopa mos! I'ne Talinuku TBOM,
I'ne nexnukm, rae rioyonHa noasaJjaa?
JI.CamoiijioB

BoaocHa0:keHue — cuctemMa MEPOIPUATUI TT0 CHAOKEHUIO HACETICHNUS,
MIPOMBIILIEHHOCTH, TPAHCIIOPTA, CEIBLCKOr0 XO3SIMCTBA U IPYTUX MOTPEOUTENEH AJIs
MUTHEBBIX, XO3AMUCTBEHHO-OBITOBBIX, TPOU3BOICTBEHHBIX HYX]I.

BonocHa0oxenue B MOCKBe — IEHTPAJIU30BAaHHO, T.€. CUCTEMA,
00cCITyKUBaOIIasi HECKOJILKO TOUEK C MoAaveil BOAbI OT UMCTOYHHUKA BOJ103a00pa 1o
TpyOam (BOJAOMPOBO/LY)

[lenTpanu3zoBaHHas cucTeMa BOJOCHAOKEHUSI MOCKBBI UMEET 11€JIbIO
obecrnieunTh HaceJleHue 0e30MacHoi BOI0M U3 KpaHa: 0UHINEHHO

*  OT BUJAUMBIX 3arpsA3HCHUN

* OT pagvalyy U e€ NPOAYKTOB

* OT ONACHBIX MUKPOOPTraHU3MOB

* U TBEPABIX XUMUUYECKUX MMPUMECEU, COXPAHSIS ITPU 3TOM XOPOUINE BKYCOBBIE
XapaKTEPUCTUKHU.

HMcTouHNKH BOAOCHADOKEHUSA MOAPA3IEJIOTCA HA:
* TMOJ3eMHbIe: APTE3UAHCKUE CKBAKUHBI, MEXKIIJIACTOBBIE BO/IBI,
KOJIOIIIBI
* TOBEPXHOCTHBIE (BEPXOBOAKH): PEKHU, 03€pa, BOJOXPAHUIHUIIIA.

KauecTBO moa3eMHoOi BOAbI (€€ XUMUUYECKUN COCTaB) 3aBUCHUT OT TE€X MOPOI,
10 KOTOPBIM OHA IPOXOJUT (MOTYT COJEPKATh JKEJIE30, CEPOBOAOPOI, OOIBIIOE
KOJIMYECTBO PACTBOPEHHBIX COJIEHN)
Hersny0okue BepXoBOJAKHM HAXOJATCS B TPYHTAX, KOTOPHIE B IIPEAEIax
HACEJIEHHBIX MECT MOTYT OBITh CUJIBHO 3arps3HEHBI.
Bonocnadxxenue MockBbI 00ecrieUrBaeTCs IPHU MOMOIIYA BOAONPOBOIA

CoBpeMeHHbIiT MOCKOBCKHIT BOAONPOBOA — 3TO CHCTEMA U3:
12 BogoOXpaHWIHIL, 5 CTAHIMH BOJAONOATOTOBKH,



ccccccc

14 ropoackux peryJMpyrmmx y3JjoB, S paiiloHOB BOJIONPOBOJIHOM CeTH,
10,8 ThICSIY KM BOJAONPOBOIHBIX CeTeid,
€KeCyTOYHO MOAAIINX HAM 5 MHUJINOHOB KYOOMETPOB NUTHEBOI BObI!

Ceroaasa 13 MHJIJIMOHOB KUTEIIEH
MoOCKOBCKOI0 peruoHa noJyib3yrTCs YCIIyraMu
MocBogokaHaJjia — KpymHEUIIe BOJHOW KOMITAHUHU
Poccun.

MocBoaokaHaa NPOU3BOAUT TUTHEBYIO BOIY,
NPUHUMAaeT U OYHUIIAET CTOYHBIE BOJABI, UCIOJIB3YSI
UHPPACTPYKTYPY, COCTOSIIYIO U3 JECITKOB HACOCHBIX
CTaHIUI, OYUCTHBIX COOPYKEHUI U NHKEHEPHBIX CUCTEM
IUISL IOJJA4YM U PacIpeieICHUs BOBI.

A ucropust MocBogokaHaJia Kak pa3 HaunHaercs ¢ 28 uroHs 1779 roaa,
xorga Exarepuna Il moanucana ykas o CTpOMTENBCTBE MBITHIIMHCKOTO
BOJIONIPOBO/Ia (0 YE€M MBI YK€ paccKazaiu).

Kto MockBy nour...?
B nacrosiee Bpemss MocKBa OJTHOCTHIO
Al yJOBJIETBOPSIET CBOM MOTPEOHOCTHU 3a CUET ruag
Boskckoit 1 MockBopenko-Ba3zy3ckoi BOIHBIX
cucrem (Basysza — npurok BoJru — nouauuna

MocksbI; cTaiia ero B koHie 1970 romos, koraa

CTOJIUIIE TIEPECTAIO XBATaTh MUTHEBOU BOJIbI;

yucTas, Ha Oeperax KOTOpOH HET MPOMBIIUICHHBIX |

NPEANPUATUIN, 3arPA3HAIONINX BOIY ).
Cxemg B OTKCKOW 0/

(BozmopaszenbHblii Obed)

. . rMgpoTeXHUYECKOn
K Bosxcekoil ruipOTEXHUYECKOW CUCTEME

oTtHOCcATCA: UBaHbKOBCcKOe, UKIIMHCKOE, YUHHCKOE,
IlecTroBcKkoe, IIanoBckoe, Kasi3bMHUHCKOE,
XHUMKHHCKO€ — BOJIOXPaHWINIIIA.

MockBopeuko-Ba3y3ckasi cucteMa BKIFOYAET:
Momxaiickoe, Py3ckoe, Ozepuunckoe, Uctpunckoe,Basysckoe, Sly3ckoe,
BepxHe-Py3ckoe BOIOXpaHUIIHIIIA.

B BoxoxpaHuIMIIAX TPOUCXOAUT HAKOIJICHHE U NIPeIBaAPpUTEIbHAs
OYHMCTKA BOJBI O] BO3/ICUCTBHEM €CTECTBEHHBIX (DAKTOPOB: OTCTAMBAHUS,
OKHCJICHUSI KMCJIOPOAOM BO31yXa U OHOJIOrHYeCKUMH (PAaKTOpaMHu. 371€Ch KE
OCYILIECTBIISIETCS. ONEPATHBHBIN KOHTPOJIb KayecTBa BOAbI o 10 mapameTpam.

CraHuuu BoaonmoAroToBKu MocBoa0KaHAJA.



Otkyna Ob1 HU puxoaAuUiia B Topoa Bosa, it He cTaTh mo-HaCTOSIIEMY
NPUTOAHOI JJIsl MUThS, €CJIM OHA HE NMPOMAET uepe3 «0apbepb» U GUIbTPBI
BOJIOITPOBOJIHBIX CTAHIIUM WJIM KaK CETOHS UX HA3bIBAIOT CTAHIMMI
BOJIOTIOATOTOBKH.

Y Mockssl ux 5: Py0uaésckasi, Bocrounas, CeBepnasi, 3anagnas, FOro-
3anagHasi

TexHosoruvyeckue Npoumecchbl OYUCTKUA MPUPOTHOM
BOJIbl HA CTAHIUSAX OCYIIECTBIISIIOTCS B ABYXCTYIIEHYATOM
pe:kuMe: CHa4aJia 0OTCTauBaHMe , a 3aTeM (UIbTPOBaHUeE.
Ha cTaHumMsx >KCITyaTUPYIOTCS COOPYKEHUSI 000POTHOM
CHCTeMBbI BOJIOCHAOKEHUs], T.€. Moce 00paboTKU Ha HUX
NMPOMBbIBHAS BOa GUIBTPOB BO3BPAIIAETCSA HA OBTOPHYIO
OUYHCTKY B «TOJIOBY» COOPYKECHHUSI.

TexHo10rUs BOJAONOATOTOBKH
U MeTOAbI €€ 00padoTKu

B npakTike BOZONOATOTOBKH BOJIbI (IIPEXK/E YeM eé s
MOMNacTh K NOTPEOUTEINIO) MPUMEHSIIOTCS KJIACCHYeCKHe MeTOAbl OUYUCTKU BOJIbI:
KoaryJasinus, (NIOKYJIsiMs, XJIOPUPOBaHHE, 030HMPOBAHHE, A TaKiKe
MCIOJIb3YIOTCSI HHHOBALIMOHHBIE MeTOAbI 00€33apaKUBAHMS:
030HOCOPOLUs, MPeaMMOHU3alUsA, MeMOpaHHOe (PUIbTPOBAHUE U HOBBIH
pEeareHT runoXJIOPUT HATPHUS
Paccmotpum nopobHee nCIoib30BaHNE BbIILIEYKAa3aHHbBIX PEareHTOB U METO/I0B
OYUCTKHU
Koaryasiuum — npouecc cJMnanus 4acTul B
pe3yJjbTare 103MPOBAHUA XUMHYECKHX PEeareHToB
(K0aryJasiHTOB), YaCTO NPUBOAAIINMI K BBIITAICHUIO
ocanka. CaMbIMM HAJIE)KHBIMU U IPOBEPEHHBIMHU

BPCMCHCM KOAaryJsiHTaMHU SABJIAIOTCA:

[encTBne koarynsaHTa

pactBOop anoMuHara HaTtpus Na,AlQ; rpanyns! n
BOJHBIN pacTBOp cyjabdara anroMuHus AL(SOq)s,
IpaHyJIMPOBAaHHBIN UM BOJHBIN PacTBOP CyJabdara xkeJie3a 3-X BaJIEHTHOIO,
OKCHXJIOPH/I AJJIOMUHHS, AMMUAYHASA BO/A.

Bce onn 001a1a10T CBOMCTBOM: TIpY PACTBOPEHUHU B BOJIE NMPUTITUBATH K ceOe
MesbYaiine yacTupl. CKIEMBIIMECS YACTHUIBI XJIONBIMH OCEAl0T Ha JHO, BOAA
CTAHOBUTCS IIO-HACTOSIEMY IPO3PAYHOU.

IIponecc xoaryasiiuy IIPOUCXOINT B CHIEUAJBHBIX pe3epByapax —
KaMepax—xJionbeoOpa3oBanus. OUuIleHHas TAKUM 00pa30M BOJA MPOXOIUT Yepe3
OTCTOMHUK, IJI€ XJIONbSI OCEAIOT Ha THO, & TIOTOM MOCTYTaeT Ha (PUIBTPHI.



. DJIOKYISAUMSA — MPOLECC, BbI3HIBAKIIMN B KU3HU
AUCIIEPCHOHHBIX CHCTEM PBIXJIBIX XJIONbEeBHIHBIX
arperatoB ((pIOKKYJI), M3 MEJIKHX YaCTHL

Paznuyaror: Heopranm4yeckue U OpraHu4eckKue (PJIOKYJIsIHThI.
B npOMBIIIIEHHOCTH TPUMEHSIIOT HEOPTAHUYECKHE

JencTteune donokynsHTa

(okyaAsIHTBI (HanpUMep, MOJUKPEMHEBYIO KI/ICJIOTy.I
IIpeammonuM3anmMs —poLecc, NpeI0XPAHSIOIIUI BOLY OT

NMOSIBJICHHUSI 3a11aXa 0CTATOYHOI'0 XJIOPAa, YMEHbIIAIIHI BO3MOKHOCTH

MOCJEAYIOUIETO pa3BUTHS OaKTepHid.

JocTuraercs 100aBjIeHNEM B BOY CyJb(aTa aMMOHUS WM AMMHAKA.

e (O30HMpOBaHME BOABI — CNICHAJIBbHbIA METOA BOAONOATOTOBKH, NIPH
KOTOPOM NPOUCXOJMT TIIATEJIbHAA U KOMILIEKCHAsl 04MCTKA BOJ 0e3
KAKHUX-JIH00 BPeAHBIX U MOOOYHBIX 3(P(PeKTOB.

O30H— NPUPOIAHBINA OKHMCIUTEJIb; OJaroapsi CBOei MPUPOIHON aKTUBHOCTHU, IIPH
CMENIMBAaHUU C OYMIIAEMOM BOJIOH, TOCTATOUYHO OBICTPO OKUCISIET 3arpsi3HEHUS,
IIEPEBOJISI UX U3 PACTBOPEHHOI'O COCTOSIHUS BO B3BECH, KOTOPAs JIETKO
3aJIep>KUBAETCsl HA CAMOM YTOJIbHOM (PUIIBTpE.

OcTaTok 030Ha TPaAHCHOPMHUPYETCH OISITh B KHCJIOPOA, U3 KOTOPOro OH ObL1
NPouU3Be/IeH, BOJa JKe Mpoiiis uepe3 PUiIbTp, OCBET/sIeTCA U MoJaeTcs
NOTPeOHUTEJIIO.

+  O30HOCOPOUMSA — METO/T OYUCTKH BO/BI
HOPMAJIbHOM MHUHEPAJIM3ALMU, OCHOBAHHBIN, Ha
CIJIbHeHIeM OKUCJIMTEbHOM MOTEHIIHAJIE 030HA.

(Meton OTKpBIT B 1785 rony romianickum GUu3NKOM
Ban MapymoMm B omnbITax ¢ 371€KTPUUYECTBOM)
+  MemOpanHas puabTpanMs — METOI MCIOJIb30BAHUSA

MeMOpaH, IPEICTaBIAIONINX COO0N MHOXKECTBO j
CKPEILUIEHHBIX MEKIY CO00i MOJIbIX BOJIOKOH, CTCHKU
KOTOPBIX 32 CUET MOPUCTOCTH 00JIATAIOT CEIEKTUBHOCTHIO

b o
YnbTpacdMnbTpaumoH
10 OTHOWICHUIO K 3arpsA3HEHUSIM, COACPIKAILIUMCSA B BOJE.

YiabTpadmiabTpannoHHbie MEMOPaHbI 00ECIICYNBAIOT
s deKTUBHOE yaajeHne MUKPOYACTHII, BKIIIOYast PUTO- U

Haamemb6paHa

300IJIAaHKTOH, LUCTHI JIAMOJIUNA, KpUNITOCTIOPUIUN, OaKTepUH,
BUPYCHI, KPYITHBIE MOJIEKYJIbl OpraHUYECKUX BeliecTB. B pe3ynbTaTe
Bogia npekpacHo ocBeTJisieTcs U Ae3MH(PUIIUPYeETCs.

OO611ee KOTUYECTBO YAbTPAGUIbTPALMOHHBIX
MoayJieii—1344 e quHUIIbI, TUIOIA/Ib
(UIBETPOBAHUS KAKI0TO MOLYJIA — 125 M.




MemOpanHoe (pUILTPOBAHUE B TAKUX MAacIITa0ax BIEPBBIC UCTIOIB3YETCS B
EBponne mnpu mnoaroroBke mnuTtheBoM Boabl Ha IOro-3amagHoil cTaHUMH
BOJOINOATOTOBKH.

Ha cranumsx BBEJIEHBI B OKCIUTYaTallMIO COOPYKEHUS
00padoTKu

YnerpacdmnbeTrpaunonHsie

MoAavynm
ocagka.CHauaja

YILIOTHSIIOT, 3aT€M —CI'YIIAKOT, JaJee -. ..
00€3B0KMBAIOT U 10 TPAHCHIOPTEPY

0CaJOK

BBIIPY>KAIOT B aBTOTPAHCIIOPT AJIAA
yTHIM3anuu. Mbl roBOpUM 00 3TOM Tak
4TOOBI OOPATUTh BHUMAHUE Ha

oIpoOHoO,

cienyomui  Qakrt: 00e3B0KEeHHbIN 0CaJ0K YCIEeIIHO UCIO0JIb3YeTCsl AJIs
NPOM3BOACTBA IKOJIOTHYECKH YUCTHIX IOYBOTPYHTOB.

BapabaHHbIe crycTutenm
ocapka



MOCBOJOKAHAJI 1 cTAaHIIUH BOJAONOATOTOBKH

J O : )%T
“PybneBckas ctaHuusi

3panne «Mocsogokarana»

s
3anagHas ctaHums i CeBepHasi cTaHums

KOro-3anagHas ctaHumsA-

TexHo0rH4YecKue Npouecchbl OYUCTKU BOABI U €€ 00padoTKHU

PearenTHas oOpadorka
OrcrauBanue
DOuJIbTPOBAHME
Oo6e33apaxuBanue
O3oHupoBaHue ¢ cOpOIUeN ( Ha AKTHBUPOBAHHOM YTJIe )
MeMmOpanHoe (pUJIbLTPOBAHHUE

TEXHOJIOrM4YECKAS CXEMA OBPABOTKW BO[bl




... Boja kiroueBasi, 3eJI€HOE JIETO,
Bcenenckas nmupuka! Ilecns nianerst!
B. Cosioyxun

OnHuM U3 OCHOBHBIX TpeOOBaHUI K Ka4eCTBY BOAbI Ha CTAHLIUAX
MocBoaokaHasa sBisieTcs: 0e30MacCHOCTh B ANMNAEMHO0J0TH4eCKOM OTHOIICHNH,
T.€. IOJTHOE OTCYTCTBUE B HEH MATOreHHBIX OPraHNU3MOB.

IIpuBoAUM HMKE CAHUTAPHO-THTMEHNYeCKHe HOPMbI IUTHEBOI Boje:
CanlluH 2.1.4.1074-01 «IIutbeBas Boga. [ urnennueckue TpeOOBaHUs K KAUECTBY
BOJIbl IIEHTPAIM30BAHHBIX CUCTEM MTUTHEBOTO BOAOCHaOkKeHUsI. KOHTpOIIb
KauecTBay
CanlluH 2.1.5.980-00 «I'urnennyeckue TpeOOBaHMS K OXpaHE TOBEPXHOCTHBIX
BO»

I'H. 2.1.5.1315-03 «IIpenenbuo nomyctumoit konuenTpanuu (ITAK) xumuueckux
BEIIECTB B BOJIE BOJIHBIX O0OBEKTaX XO35IIICTBEHHO — MUTHEBOTO U KYJIBTYPHO —
OBITOBOTO BOJIOMOJIE30BAHUS

I'H. 2.1.6.1338-03 «IIpenenbHo nomyctumoit konneHTparuu (I1J1K) 3arpsizusronmx
BEILECTB B aTMOC()EPHOM BO3/yX€ HACEICHHBIX MECT»

Ka4yecTBO NuTHEBOI BOABI, NOJYYEHHOU MOCIIE
OYHUCTKH METOJaMHU, MPUMEHSIEMBIMU Ha CTAHITUAX, JaET
CIEAYIOIIUE PE3YIbTATHI:

-CYILIECTBEHHO yJIy4YIIAOTCH OPraHojenTuiecKue
XapaKTEPUCTUKHU BO/IbI;

-TIOJTHOCTHIO COXPAHAIOTCSH OMOJIOTMYECKH HEOOXOTUMBIE
KOMIIOHEHTHI (COJIM KaJblUsl, MarHus, Kauus,
OukapOOHATHI. .. U T.1I.)

; L -3¢ (PeKTUBHOCTH OYMCTKH BOBI 110
JlabopaTopHbIA KOHTPOIb CBHHIY, KaAMHIO,
aTIOMHUHUIO, KoOanbTy coctaiset 50-80%

3anaxu ¥ HeMPUATHBIN BKYC BOJBI (aCThIC KaI00bl HACEIICHNS)
YCTPAHSIFOTCS UCITOJIb30BAaHUEM TE€XHOJIOTHH 030HUpPOoBaHus. B coueTanum ¢
copOumeii HAa aAKTHBMPOBAHHOM YTJIe TEXHOJIOTHUS IPUMEHSETCS yCIICIITHO 1
MOJTyYHJIa MOJIOKUTEIbHBIC OT3BIBBI TIOTPEOUTENICH.

CTouT 3aMeTUTh, YTO 3arax BOAbI (C TEHUCTHIM OOJIOTHBIM OTTEHKOM) -
pe3yIbTaT AHOMAJLHBIX MTOTOHBIX SIBICHUN: BECEHHEE MOJI0BOJIbE, JUTUTEIHLHOE
MOTETVICHUE B TIEPBOM TTOJIOBUHE aIlpeIs.
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A.M. NoHOMapeHKOo —

"eHepanbHbIN OUpPeKTop
MOCBOOOKAHAJIA (¢
ceHTs16ps 2012 roga)

KOHTpOJIL KavyeCcTBa BOAbLI IPOBOJAMUTCH HA BCEX dTallax, HAYMHAA OT

(1)OpMI/IpOBaHI/I$I B BOOAOHMCTOYHHKC, HAa BCCX CTAAUAX TCXHOJIOTHYICCKOIO IIpoLeccca

O4YHUCTKH U JO IIoga4u MMUTHLEBOM BO/JbI HOTpe6I/ITeJIIO.

Jlns obecnieueHust HEMPEPHIBHOIO KOHTPOJIS, IO 3TaraM BOJIONOATOTOBKH,

YCTAHOBJICHBI 90 aBTOMaTHYECKUX AHAIN3aTOPOB KAa4C€CTBa BOAbI I10 OCHOBHBIM

TEXHOJIOTUYECKUM MOKA3aTeNIM: MyTHOCTH, IBETHOCTH, OCTATOYHOTO XJiopa, pH,

IIIéJIO‘lHOCTI/l, AMMOHMUMA 1N 0CTATOYHOI'0 XJI0pAa.
O)IHaKO, HECYJTOBJIETBOPUTEC/ILHOC KAY€CTBO BO/IbI IIOBEPXHOCTHBIX

HCTOYHHKOB BO,IIOCH3,6>KCHI/ISI H3-3a pECryjisipHOro aHTPOIMOIr€HHOI'0 3aIrPpA3HECHHUSA

Y KECTOYCHHUEC HOPMATHUBOB Ka4ycCTBa MUThEBOM BOIbI, AUKTYET

Ka4yeCTBa.
IpoexkTamu XXI Beka ABIAIOTCA 0YMCTHBIE COOPYKeHUs 010Kka Ne 4
(MoHOCTH 240 ThIC. KyOOMETPOB B CYTKH), 0:110ka Ne 1 (MomHOoCcTh 400

HCO6XOI[I/IMOCTB MNOBBINICHUSA CTCIICHH OYUCTKH.
C HavyaJIOM HOBOIO ThIcsIUeJIeTUus — B MOCKBe, BIICPBbLIC B POCCI/II/I, B

HHHOBAIIMOHHbBIC TEXHOJOINHU ITOATIOTOBKH MUTHEBOM BOJAbI HOBOT'O

050k Ne 3 3anaanoii ctanuuu (250 Thic. KyOOMETPOB B CYTKH).

I/ICHOJIBBYCMI)IG B HACTOAIICC BPEMA MCTOAbI OYUCTKHU BOABI HA CTAHIUAX

MocBookaHaja IpeACTaBICHbI B TA0JMIIE:

JIOTIOJTHEHUE K KJIACCHYECKOI cXeMe ITPUMEHSIETCS BRICOKOA(P(HEKTUBHBIC

ThIC. KyOOMETpPOB B CyTKH) Py0s1€BCcKOii cTAHIUMM BOJONOITOTOBKH, a
takke 010k FOro-3anaanoii cranuuu (250 Thic. Ky0OOMETPOB B CYTKH),

NpuMERAEMBIE METOOM CYACTEN BOOM
Cranumm Faiton OfessapammBatng
BOADOMMCTEN|  BogocHatmenR Mﬂﬂpmaﬁu Iw.“ Orcransanie | TUNLTHOBIHNE BOARI Hl-tlvllt | AacopBuwa e : HT:H
(xnopupoBatne) i
i - L | = & 7 2
Ceaepran CeBegran yacTs MockBs o q y y THNOXNORHT HATPHR | FOTOBLIA CTOBbII
r. 3eneHorpag c2013r NpoeT Ngd8kT
BocTouman gy “_:lmh X X X TR IpEE B X B paspadorie | B pazpaboTee
BOCTOuHuE paIOHG c2012r
Janagras u Cemepo- FHNGAROPHT RATPHEA J
X X X X X
i 38naIHaR YBCTE Poda c2ii2r
Hrennie o Hro-3anaguese : MHROXAGMHIT KATHA
3 : X X X 2011 H1r
AR | aiions 0TI P
Kro- H:'::'.H wlt of HOrg-3anaanme X q X ruﬁ-:l:-crlbplrr?ﬂn'rpnﬁ X X y
JanagHan panGHs e 2008 r

HpI/IMCHCHI/Ie HHHOBAIIMOHHDBIX TEXHOJIOTUi UCKJIIYAET BIUSHUC

CE30HHBIX M3MEHEHHMU KaueCcTBa BOJbI B IPUPOAHBIX BOAOUCTOYHHUKAX HAa KAYCCTBO

HOUTHEBOU BOBI.




Boaa, ounieHHasi ¢ IPUMEHEHUEM HOBBIX TEXHOJIOTUH, MOCTYNAET B PailOHBI
3ananHoro, CeBepo-3anaanoro u KOro-3amagHoro AJMUHUCTPaTUBHBIX OKPYTOB,

IIOKa3aHHBIX Ha KapTe ropoaa. 30HbI NOAAYM BOALI HOBOrO

KavecTBa
Jliis yBenmyeHus: 6€30MacHOCTH BEIyTCS U Sl =

BHEPSAIOTCHA pad0ThI IO NEPEBOAY CTAHIIUI
BOJONOJITOTOBKH C IPUMEHEHUEM XJI0pa HA
UCIIOJIb30BAHUE THIIOXJIOPUTA HATPHS.

Yto TrOBOPUT MEAUIIUMHCKasA XUMHUS O XJJOPUPOBAHUU BOAbI,
I/ICHOJII)Z}yeMOﬁ AJIA IINThA U MBITHA.

Yro KacaeTcs XJIOpa, TO 3TOT MOILIHBII OKUCJIUTEb YHUUYTOKAET MHOKECTBO
OMACHEUIINX MUKPOOOB — OT OaKTepUaTbHBIX BO30YAUTENEH OCTPHIX KHIIEYHBIX
UH(EKIMI 10 X0JIepHOro BUOPHOHA U BUPYCOB TeMaTUTA.

Hopwma o xJ1opy ycraHoBlieHa rocyAapCTBEHHBIMA HOpMaTtuBaMu. OHa
cocrasisgeT 0,8-1.2 Mar/a. DTo Ha BBIXOJIE CO CTAaHLIMHU. A TOKa BOJIa JOXOIMUT 10
KBapTUPBI €r0 KOHLEHTpalKs yMeHblnaercs u cocrasisiet 0,3- 0,5 mur/i.

Ho! B nauyasie 70-x rogoB yuéHble 00HAPYKHJIM, YTO B PAJIE CIy4aeB MIPU
Y4acTHH XJI0PA MOTYT 00pa30BBIBATHCS TMOKCHHBI, OTHOCSIITUECS K KATETOPHUH
0000 ONMACHBIX A10B, IPEBOCXOAIINX 110 CUIIE BO3JACHUCTBUS LIMAHUCTBIN KAJIUM.
Mano KoMy U3BECTHO, YTO OOJIbIIE MOJOBUHBI BPEIHBIX JETYUUX
XJIOPCcoJep:KaluX yriaeBoI0Poi0B, 00pa3yloIuXcs B BoJe B IPUCYTCTBUH
XJI0pa, MOTYT ITONIAJaTh B OPraHU3M He € MUThEM, a ¢ KJIy0amMM mapa, KOTOpbIi
MBI BIIbIXaeM, IPUHUMAsI BAHHY WJIM Xyll. Mexy TeM Majo 3aMEeTHOE, CKPbITHOE
BO/IHOE OTPaBJIeHHe MOXET ObITh KyJla CTpAalllHEee MUIIEBOTO.

Bwmecre ¢ TeM IMOKCHHBI, a TAKXKE Psii KAHIEPOTeHOB U
MYTAreHoOB, Pa3JjiaraloTcs KpaiHe MeJJIEHHO — IOAbI U Jae
HECSATKH JIeT.

HakannuBasice B Opranu3Me, OHH BbI3bIBAIOT HAPYUIECHUS
PenpoayKTUBHBIX (DYHKUUN Y JHAOKPUHHOM CUCTEMBbI,
CHOCOOCTBYIOT BOBHUKHOBEHHUIO PAKOBBIX 3200/1eBaHUIl 1
reHeTH4YeCKUX aHOMAJINH, Pa3pyIIal0T UMMYHHUTET.




XJ1opupoBaHue — MIUPOKO PaCIPOCTPAHEHHBIN MeTO 00e33apasKuBaHUs,
KOTOPBIil B CBOE BpeMs CTAJI PeBOJIIOLHEH B CAHUTAPHH.

OnHako MHOTOYMCIIEHHBIE UCCIEA0BAHUS MOCIEHUX JIET BCE OTUETIINBEE
MOKA3bIBAIOT, UTO MPH XJIOPUPOBAHUM B BOJI€ TOSIBIIAIOTCA MOOOYHbIE MPOXYKTHI,
KOTOPBIC YBEJIHYHUBAIOT PUCK PA3JIMYHBIX NATOJOTUI (BpOXKAEHHBIX 1e(PEKTOB).
Cpenu Takux He0e30MaCHbIX COSTMHEHUIN — TpUrano(reH)MeTaHbl, B TOM YUCIIEe
opomodgopm (TprbpoMMaTeH) XJOpophopM (TPUXJIOPMETaH) TUXJIOPOPOMMeETAH,
AUOPOMXJIOPMETAH U JIPyTHe, 00pa3yIoIIrecs Py B3aUMOICHCTBUYN COCTMHEHUN
XJIOpa ¢ OPraHUYECKUMHU BEIIECTBAMH.

B nacrosiee Bpems mpeenbHo A0y CTUMble KOHIIEHTPAIMU TS
M0I00HBIX MOOOYHBIX MPOAYKTOB XJIOPUPOBAHUS B PA3BUTHIX
cTpaHax ycraHoBieHbl Ha ypoBHE 0,06 — 0,2 mr./J1.

Y cTaHOBIEHO, YTO MTPU KOHIIEHTPAIMH XOTs OBl OJTHOTO U3 MPOJTYKTOB

XJIOPUPOBAHHUSI, OTHOCSILETOCS K TPUraJIOMETAHAM, HA YPOBHE
oonee 20 MKT./JI. PUCK TOSBICHUS 3TUX BPOXKIEHHBIX TTOPOKOB
yBennuuBaercs B 1,5 — 2 pa3a 1o CpaBHEHHIO C YPOBHEM HUKE S MKI./JI.

OueHKH YY€HBIX MOKA3AJI1, YTO BBICOKOE COJIEp)KaHUe MOOOYHBIX
IIPOAYKTOB XJIOPUPOBAHUS 3HAYUTENBHO YBEIMUYMBACT PUCK MOSIBJICHUS TPEX
BPOKAEHHBIX MIOPOKOB.

JedexTa meperopoaxu Me:K1y AByMs KeJIyA0UKaMu cepana (0TBEpCTHE B
[IEPErOPOAKE BEIET K CMEIINBAHNIO apTEPUATIbHON U BEHO3HOW KPOBH U
HEI0CTATOYHOMY CHAa0KEHUIO KPOBU KHUCIOPOJOM).

IMeyanbHO U3BECTHOM «BOJMYbEH MacTW» (paciienruHa B HEGE).

An3Huedannu (YaCTUYHOE WU MTOJIHOE OTCYTCTBHUE KOCTEH CBOJA yepena 1
TKaHU MO3ra)

B cBfI3M ¢ yaKecTOYEeHHEeM rocy1apCTBEHHOTO HOPMAaTHUBA Ha COJIEPKAHUE B
IIATHEBOM BOZE XJ10popopma B MOCKOBCKON BOAOIIPOBOAHOI BoAe
KOHUEHTPauMs XJ10po¢GopMa CHU3HJIACH 10 CPEAHETOJOBOM BEIMUMHBI 13MKI/JI
IIpy HopMaTuBe 60 MKI/J1, 4TO COOTBETCTBYET YPOBHIO Pa3BUTHIX CTPAH MHpa.

A eCTb JIN CceroiHsl aJibTePHATHBA XJIOpY?

AJsbTepHaTuBa ecTh! C MOABICHUEM YIPO3bl TEPPOPUCTUUECKUX AKTOB, a
TaKXX€ B CBSI3U C 00ObEKTUBHBIM YIUIOTHEHUEM 3aCTPOMKHU MErarojuca CTaHIu’
BOJIONIOATOTOBKY BO3HHKJIA HEOOXOIUMOCTh MIOUCKA AJIbTEPHATUBHOIO peareHTa
ISt 00€33apayKMBaHUSI BOJIBI C IIEJIbIO 3aMEHBI ONTACHOTO TOKCUYHOTO BEIIECTBA
xJyiopa. B kauecTBe 3TOro pearenta B MOCKBE Hauajau UCIOIb30BaTh IPU
o0e33apakKMBaHUY THIOXJIOPUT HATPUS. JTO BEIIECTBO MeHee TOKCHUYHO U
0e3omacHo npu TpancnoptupoBke. Ha 3amagHoii ctaHumM BOJOMNOITOTOBKHU JIBE



TaKHe TEeXHOJIOTMYECKHUE JIMHUK padboTaroT yxe ¢ 2006 roaa, a Ha OCTaIbHBIX —
MOATaNHbIN nepeBoj, HaunHas ¢ 2011 rona

ILi1ansl MocBogOKaHAIA HA Oyayluee.

[Tocne BBOJ@ B AKCIUTyaTaIuio ouepeaHoro 6yoka Ha Py0aéBckoii
cranuuu(2013 rox),Mpou3BOACTBO NUTHEBOI BOAbI C IPUMEHEHUEM HOBBIX
TeXHOJIOTHM TOCTUTHET 1,5 MUIH. KyOOMETPOB B CYTKH... /1... BOga HOBOI0
Ka4yecTBAa NPUAET K MOCKBHYAM.

K 2015 ronyna CeBepHOii CTAaHIIUM [JTAHUPYETCS BBECTU HOBBIU
030HOCOPOIMOHHBIN OJIOK MPON3BOIUTENHHOCTHIO 620 ThIC. KyOOMETPOB B
CYTKH, KOTOPBI 00eCIIeUnT BOOM HOBOT'O KauecTBa 3 MJIH. sKUTeJIell paiiloHOB
buoupeso, Measeakono, badymkuno, AiarydseBo, Orpagnoe, CBudJioBo,
Spocaasckuii, JInuanososo.

IHo3TanHoe BHePeHNe HOBBIX TEXHOJIOTHIl BHITIOJIHSETCS B
cootBercTBUM C IlocTanoBiienuem IlpaBurenscrBa MOCKBBI OT
14.03.2006 Ne 176-11IT «O
Pa3BUTHM CUCTEM BOJAOCHAOKEHUSA
U KaHAJIM3aluU ropoaa MocCKBbI
Ha nepuoa 10 2020 roga u

TOPOACKOM LIEJIEBOU CPETHECPOUYHOU
nporpammoit «Yucras Boga Mocksbl Ha nepuoja 2010- 2012 rr. u

Ha nepcnekTuBy 10 2020 roxay», yrBepxka¢HHoN [locTaHOBIEHHEM
[TpaButenscTtBa MockBbl oT 19.01.2010 roma Ne 34- I111, koTopbiMu
MpeayCMaTPUBAETCS, UTO MOJTHAS PEKOHCTPYKIIMS BCEX CTOJIMYHBIX CTAHIIUMA
BOJIONOITOTOBKY MO3BOJIUT MOAABaTh BO/Y BHICOYAMIIIErO KaUeCTBA BCEM KUTEISIM
MOCKOBCKOIro MeramnoJimca.



Matepuagsl otuéra M3pa Mocksel C. Codsinuna I'ocynapcrBennoii {lyme
10 BONPOCaM BOAOCHAaOKeHHUsI, (oxTs6ps 2012 roaa)

v OcnoBHas 3aaaua [IpaButesibcTBa MOCKBbBI — NOBBIIIEHHE KAYeCTBA

NUThEBOI BOABI

Bonocnabxxenne MOCKBBI OCYHIECTBIISIETCS U3 TOBEPXHOCTHBIX
BOJIOMCTOYHUKOB — BOAOXPAHMIMII MOCKBBI-peKH
1 Bosiru, KoTopbie MOABEPKEHbI PA3TMUHOTO POJIa
3arpsi3HEHUSIM, MOCTYIAIOUM C BOAOCOOPHOM
TeppuTOpUH. B 4acTHOCTH, HA TEPPUTOPUU
MoOCKBOPELIKOTO BOJOMCTOYHUKA TAKUX
MOTEHIIMAILHO OMMACHBIX OOBEKTOB HACUUTHIBACTCS
0K0JI0 3,5 ThICAYH.
X v MunucreperBo ITpHPOIBI TOATOTOBHIIO
degepaJbHYIO LeJeBYI0 POrPaMMy pa3BUTHS BOJOX03AHCTBEHHOT 0
komiIiekca PO 2012-2020 rogax, Ha peain3aiuio KOTOPO OyaeT norpayeHa
pekopaHasa cymma noutu 300 muipa. pyo., u3 Hux Ha 2013 rox Bergeneno 15

MJIpA. Py0. Ha pEMOHT BOJIONPOBOAHBIX U KaHATU3AIIMOHHBIX CETEH.

v YK€ MOCTPOEHBI COBPEMEHHBIE COOPYKEHHUS Ha CTAHIUAX
BOJIOTIOJITOTOBKH C MCIOJIb30BAHHEM MHHOBAIIMOHHBIX
TEXHOJIOTHI; 030HOCOPOIMHU U MeMOpaHHO puabTpaunu;
KpOME TOr0 BCe CTAHLMHU BOJIOTIOITOTOBKH MEPEIILIN B

CUCTEME OUMCTKH U 00€33apaKMBaHMsI BOJIbI HA pEeareHT -
TUNOXJIOPUT HATPusA. BriepBbie OH ObLT BeJieH Ha
Py6neBckoit cranmuu B 2006 roxy. J[muTenbHas sKCIuTyaTalys rnokasaia ero
HEOCIOpPUMBbIE NPEUMYIIECTBA: B OTJIMYHMH OT XJIOPA TMIOXJIOPUT HATPHUS He
ropioy4, He B3pPHIBOONACEH 1 MAJIOTOKCHYeH. [Ipu aToM oH oOmamaeT
OakTepuUIHBbIM 3 PEeKTOM HE YCTYNAIINUM XJIOpY. JlocTaBka ero Ham
CTaHI[MU BOJAOIOATOTOBKM 00€CIIEUNBAETCS AaBTOMOOMIBLHBIM TPAHCIIOPTOM,
TOT/1a KaK XJIOP A0CTABJSIJICH KEIE3HOOPOKHBIMU LIUCTEPHAMU. XJIOp BE3JHU B
MockBy u3 Bonrorpaga, HoBomockoBscka, Jl3ep:xuHcKa.
Emé ogHuM miiocoM HCnoab30BaHNsI HOBOI'O peareHTa siBisieTcst ToT (akT,
YTO «30HA 3ampeTa) cokpaiaercs 10 50 METPOB T.€. B painyce 3TOM 30HbI
HUKAKOW TEXHOT€HHOW OMAacHOCTU HET (B MECTax XpaHEHUs XJIOpa 3alpelieHo ObLIo
M000€ CTPOUTENBCTBO B paguyce 1 KM.)

[lepexon cranmmii MocBojoKaHama Ha HOBBIM PeareHT MO3BOJIUT OOECIICYHTh
BBICOKHH YPOBEHb IKOJOTUIECKON M aHTUTEPPOPUCTUIECKON O€30MaCHOCTH.



v BaKHbI U HEOTJIO:KHBIN BONPOC B cToule - KypbsiHOBCKHME 0UMCTHBIE
coopyxkenusi. Mapusi MOCKBBI MOTy4aeT MHOTO KaJIo0 OT )KUTENeH 0
HeINPUATHBIX 3amaxax B paiione «Haratunckui 3aTon».

MocBoaokaHa NEPUOANYECKH IPOBEPSET BO3AYX B 3TOM paiioHe. OIHAKO,
4acThb BELIECTB, KOTOPas BbIACIAETCS U3 CTOYHBIX BOJ, 00JaJaeT CBOMCTBaMU
NMEePUONYECKH MPOABJIATHCH B BU/Ie HENPUSATHOIO 3a1axa.

MocBoaokanau BbiBeda y:xke 13 KypbsiHoBa cOOpyKeHUs 00€3BOKUBAHUS
0CaJiKka CTOYHBIX BOJ — KPYITHbI UCTOUHUK 3arpsi3HEHUS BO3yXa.

K 2015 roay npeanpusiTue mjianmpyer co3fatbh Ha KypbiHOBCKHX
OYHCTHBIX COOPYKEHMSAX CUCTEMY cOOpa M OUYHUCTKH ra30BbIX BEIOPOCOB U,
HAKOHEI. IIOCTABUTh TOYKY B 3TOM BOIIPOCE.

Kpome Toro, Ha OUUCTHBIX COOPYKEHUAX YyKE BHEAPEHA TEXHOJIOTUS
yabTpaduoJieToBoro 006e33apakuBaHus CTOYHBIX BOJ. DKoJornyeckuii 3¢ et
OT 3TOTO MEPOTPHUATHS — O4E€BHAEH: STO CHUKEHHUE PUCKA KMIIEYHbIX
3a00J1eBaHUil 1 OTPaBJIEHUS JIJIs JIIOJICH; KpoMe TOro, 3To 0oJiee yucrass MockBa-
peka Ha BcéM HUKHeM TedeHuM oT KypbsinoBo 10 Kosiomubl. COpoc BpeaHbIX
BellleCTB B MOCKBY-pEKYy YMEHbIIWJICH B 6 pa3.

Yro Tpedyer BHUMAHHMSA. ..

IIpupoansie poanuku B MockBe! ['opoa TpaTut HEMano CpeacTB HA
BOCCTaHOBJIEHHE poaHUKOB. 110 nanHbiM [lenapramenTa [Ipupononons3oBanus u
Oxpansl Okpysxaroiiel cpe/bl ObLIH 0J1aroycTpoeHbl 18 pogHUKOB, B TOM YHCIIE B
napkax «BopoObéBbl ropei», «MockBopenkuiy, «lapumpinoy, « T€mibiit Ctan». Ho

00J1aropoAT,. .. OCAAT AE€PEBB,. ... Pa300bIOT Ta30HBL,...YCTAHOBIT M COXPAHST
nH(GOPMaILIMOHHBIE IUTHI ¢ HAANMUCAMHU «Boay mUThH cTpoOro 3anpenieHo!»

CeroziHg Ha TEPPUTOPHUH CTOJIULBI HACUUTHIBAETCS C MOJICOTHU POAHMKOB.
N3 Hux 2/3 esxxkerogno nposepser YnpasJjenue Pocnorpednanzopa. OcranbHbie
HE MPOBEPSET HUKTO. ... Yl K HUM €XEHEBHO YCTPEMIIIOTCS FOPOKaAHE C BEAPAMH,
KaHMCTpaMU U OMJ0HaMH. A B BOJIE IPUCYTCTBYET MOUYTH BCA TaOIHIa
Menneneesa. [lns crienuanucToB 3TO HE YIUBUTENBHO. Belb BCE MOCKOBCKHUE
POIHUKH «BEPXOBOAKW» T.€. B HUX JIETKO MOMAJAET NOXKIAEBASI BOAA, CHET,
KaHaJIM3alMOHHbIE BEIOPOCHL. A BeJlb BOAY M3 POJHHUKOB YaCTO MBIOT CHIPOH,
UCIIOJIb3YIOT JIJIsl TOTOBKH, 3aBapKH U T.1. (MCKJI0YeHue — poanuk — «llapeBna
Jlebeab» B econapke ITokpoBckoe — CTpemHeBo BOAYy KOTOPOro, IO pe3yjbTaTaM
aHaJIn3a MPU3HAIN IPUTOIHOM JIUIsl TUThS)

Yaacrest i B 06003puMoM Oy TyIieM, He ToABeprasi ce0si pHUCKYy,

nonuTh B MockBe, eciu He u3 ¢oHTaHa (kak B Benerun), To u3 pogauka. [Toka
BOIIPOC BBITIAIUT CKOPEE PUTOPUUYECKUM. . .



3aBepsieM, uto IIpaBurenbctBo MockBhI fienaeT Beé, aroos MockBa cTajia
Yaooubim I'opogom 1151 kaxaoro MockBuya!

IIpupogooxpaHHHbIe MepONIPUATHSI — Oepe:KHOe OTHOLIEHUE K BoJe.

% B nepBoe BockpeceHnbe Jieta, HaunHas ¢ 2002 roga ,B MOCKBeE €XeroaHo
npoxoauT MexayHapoanblii J[eHb 04MCTKH BOXOEMOB. JTa
HEKOMMEpYECKasl akIMsl TPOBOJUTCS B paMKax MeKIyHApPOIHOI0 NMPOEeKTAa
ProjectAware 1o o4nCTKe akBaTOPUI U IPUOPEKHBIX TEPPUTOPHUIA.

MexayHapOAHBIi JeHb OYUCTKHU BOA0EMOB — IJ100aJIbHOE
MeponpusaTie. B 3T0T 1eHb K1yObl MOJBOAHOIO MJIABAHUS
OpraHU30BbIBAIOT BbIE3/] HA MECTHBIE BOJAOEMBI, T1I€ U
IPOU3BOJUTCS OUUCTKA OeperoBoi
JIMHUHU U BOJIbI CUJIaMU J1aliBEPOB,

PROJECT

uX OJIU3KHUX U MPOCTO
HEPABHOYIIHBIX K MPUPOJIE JTIOICH.
Yuactue B /IHe 04HCTKH BOJAOEMOB SIBIISICTCS
HCKJIIOUUTEIHLHO JOOPOBOJIbHBIM Je10M. Bo Bpems
nociennei akuuu (2012 rox) B MockBe codpau u
YTWIN3HPOBAJIU OTPOMHOE KOJIMYECTBO MycCOpa, a

MHoOTrHe TUsiku 1 akBaTopun (Cepedpsiabiii bop,
Mockga — peka, Kis3pMa. . .) cTanu He TOJIBKO YMCTHIMH, HO U 0e30MacCHbIMHM /ISl
JETHEro OT/AbIXa.

mi «HaM o4eHb IPUATHO, YTO MBI /IeJIaeM HAIIU AaKBATOPHUHU
By

YUCTBIMM», = TOBOPAT YYAaCTHUKH — IIEII?IBGPBI.

< B coorBercTBUM ¢ «IIporpaMmMoii 3K0JI0rH4€CKOro
0310POBJIEHHS» TTPOBEICHBI PA0OTHI MO 0YMCTKe BElHIKOBCKOTO TIpya ¢
00€3BOXKMBAHUEM OCAJIKa HA MOOMIBHOM KOMILIEKCE.

Mpya no Mpya nocne oumMcTKmn



B Ommkaiimumx ruranax: ouncTka o3epa MasypuHckoe, pekd UepHsIBKa U HITOBBIX
KapT C MOCJIEAYIOIINM MTPOBEACHUEM PEKYJIbTUBALINY.

< Ixkcneprusa «Komcomounckoii IIpaBab» (11.01.2013 1.)
PanocrHas BecTh: «MocKkoBcKHe CyrpoObl He 10BUTHIe. OHH
NPOCTO I'PA3HBIEY. - TAK YTBEPKAAIOT IKCIEPTHI « DKOCTAaHAAPTAN.
«CHer (1t aHanM3a) ObUT B3ST NPSIMO U3 CYTPOOOB B HECKOIBKUX
MeTpax OT MPOE3KeN 4acTH; 3aKIHYEHHE KAYeCTBO COOTBETCTBYeT
HOPMATHBAaM NHUTbeBOH BoAbL. Ho ynoTpebsaTh ero nuiy, KOHEYHO,

HC CTOHUT...»
Pe3y.m,TaT1>1 AHAJIMN30B CTOJIHYHOI'O CHEra.

Paiion/MeTaun I'onbsinoBo | Mapbuno | CasesioB Crporuno | XamoBHuKH | OCHOBHBIE
(MKr/m) CKUM HCTOYHHUKH
3arpsi3HeHNH
Harpuii (HopMma 496 38675 52848 619 381 [TpoTuBOTrONIOIEHBI
Canllun ans € peareHThI
OUTHLEBOU BOJIBI
120000MKr/7
Kaamwuii (Hopma <0,1 <0,1 <0,1 <0,1 <0,1 Br16pochr
50 000mrK/m) XUMUYECKHUX
3aBOJIOB(CBHHIIOBO —
LIUHKOBOE U
rajlbBaHU4YeCKOe
MIPOM3BOICTBO)
Csunern (Hopma 30 <0,2 <0,37 <1,45 <0,2 <0,31 ABTOMOOMIILHEIE
MKT/J) BBIXJIOIIBI,
HCIIOJIH30BaHUE
OeH3MHa ¢
MIPUMECHIO CBUHIIA.
Mpibsik (Hopma <2 <2 <2 <2 <2 [IpomblneHHBIE
S50MKr/J1) CTOKH
Menp (Hopma 1067 gtz bl — et s "o MBILIUICHHbBIE
MKT/J1) CTOKH
Jkcneptusa «Kl»
: Mt croctel -

GCaMbin rpA3HbIA CHEr

B CaBenoBcKOM paHloHe,

a CaMbIH YHCTLIN - B [onbAHOBE
PE3V/ILTATbI AHAJIW30B CTOJIKYHOIO CHETA

Oxonuanme. Hauano Ha < cmp. 1.

Pawox/Metann - C:

Harpwuii (Hopma

Tbesow Boabl 120 000 mKr/n)

Or LIAO, r1¢ TaKXe Cephe3HbIE Ipo-

GeMBl ¢ KOJIMYECTBOM MalllMH M Bbi-

XJIOTMAMH, BEICTYTHIN XaMOBHMKM.

Ha 5KCHiepTHsy Hao GhUIO OTIPABATH
AT ABYXTUTPOBBIX GYTHUIOK. UTOGB!
i e S iaTOA TAMIIIOCH T1C

Kanwmuit (Hopma 50 000 mri/n)

Ceuneu (Hopma 30 mkr/n)
oo

e dranasa.

OCHOBHbIE NCTOYHNKM

(mkr/n)

aHllnH ana nu- 38675

<0,1

0,37
RO aaser/n) <2 <2

52 848
<0,1

1,45

Crporuno
619 - 381

<0,1 <01

<0,2 0,31
s <2

MpoTtusorononesHsie pearexTs!

BLIGPOCH XUMUYECKUX 3aBONOB
(CBMHLOBO-UMHKOBOE ¥ ranbBaHu-
YecKoe NPOoU3BOACTBO)

GUIbHBIE BLIX/IOMbI, MCNONL30-
BaHve GeH3MHa C NDUMECHIO CBIHUA
[oombiNeHHbIe CTOKM




< JIMKBMIMPOBAH HCTOYHHUK 3arpsA3HEHUS B BOJOOXPAHOH 30He
HcTpuHckoro Bogoxpanuanmal
OnuH 13 OCHOBHBIX HCTOYHUKOB 3arpsi3HEHUS peKH VICTphI B IOJIOBOJBE — 3TO
Kesne3HsIKOBCKasi JIOMIAIKA CKJIaIUpOBaHus HaBo3a. C ee TeppUTOpUH HA
YTHWIM3ALUIO BbIBEe3€HO 0K0JIO SO ThICSIY TOHH OpraHuKu. Tenepb TeppuTopus
OyZeT peKyJIbTUBUPOBATHCA.

< Cneuuanuctsl ['VII « MocBo0CTOK» NMPUBENH B OPSIOK NPy y
MocK0BCKOro ropoackoro /Isopua n1eTckoro TBOpUeCTBa.
Bonoewm Obut ounilieH oT wia. JIOHHbBIE OTIIOKEHHS YOpaHsbl.

B xone BcTpeuw ¢ npeacraBuTeeM NPONU3BOACTBEHHO- TEXHUYECKOTO
otaesa MOCBOJOKAHAJIA mMbl NOJy4YHJIM OTBETHI HA CJeAyIOLIUE
BOIIPOCHI:

% XBarutJu croaune Boawr?...!
OtBer: CienuanucThl paCCUUTANIN: B CYTKH KaxKAbIi MOCKBUY noTpedsier 187
JIMTPOB, JIs HacesneHus ropoa (13 MiIH.) Toiy4aeTcs BHyIIUTenbHas nudpa —
3,5 maH JuTpoB. I10 npumepHo 1/10 00beMa BoabI XMMKHHCKOTO
BOJIOXPAHIIIHILIA.
A kakoBbl 3anacbl? Ilo pacueram BoAbI XBaTUT IPUMEPHO
Jget Ha 100, Tem 6omnee, 4To MBI yUUMCsi IKOHOMUTDb U
YUUMCS CYUTATD. ¥,
Y4uurh pedeHKa, a 3aTeM B3pOCJIOro KYJbType
BO/IONI0/Ib30BAHUA HEOOXOAUMO: €MY B KU3HU TOMOTYT ‘

IKOHOMHUYECKHE CIIOCO0bI OTPAHUYEHHUS U 3HAHUS: CKOJIBKO Thl TPAaTHIIb M,
CKOJILKO TeOe HA/I0 HAa CaMOM JIee.

IIpumepnbr:

- HaIOJIHSSl BAHHY HAIOJIOBUHY, pacxoayeTcs 200 JuTpoB.;

- 32 1 MHHYTY U3 OTKpBITOrO KpaHa: 12-18 suTpoB;

- HE3aKPBITHIH KANAKIIUI KPAH PACXOAyeT A0 8 ThICAY JUTPOB BOABI B TO]I.

- pa3oBbIil cUB B yHUTa3 8§ — 10 TUTpOB;

- S munyT nyma - 100 autpos.



- 25 J1. B IeHb — 3KOHOMHH OT TOTO, YTO BCE, YTO MOKHO BHIKMHYTh B MyCOpPHO€
BeJpPO, He MONAAET B YHUTA3.
- €CIIM CeMBbSI [I0CTAPAETCS] CAOKOHOMMTD, 110 MeHbLIer Mepe 20%
— BOJIOIIPOBOJIHOM BOJBI OT OOILET0 UCIOIB3YEMOTIO €10

o 6 00bEMa, TO 3a roJ MOXKET 00pa30BaTHCS 03ePo
Y auamerpoM 200 MmeTpoB u riryOuHOM 2 MeTpa.
\ A 9
y o P N
,ﬁ.a = -MBIThE I'PSA3HOI MOCYABI 1O/ CHIILHOHN CTPYyEH
'& & gf : pacxoayeT B cpeaHem cBbite 100 1. Bobr

-cTHpaJbHasi MAIIUHA ¢ GPOHTANBHOM 3arpy3Koi moTpediser B 3 pa3a
MEHbIIIEe BOAbI, YeM C BEPTHUKAJIbHOM.

["'oBOps OBITOBBIM SI3HIKOM: He TOHSITE CTHPAJBHYI0O MAIIIUHY € OAHUM
MOJIOTEHLIeM, He BKJIKYaiiTe MOCy10MOCYHY0 MAIIUHY, JAJIsl OTHOI TapeJIKH

-CUETUYHUKU JJIA XOHOI[HOﬁ u FOpSI‘-ICfI BOJbI HE TOJIBKO
I[O6aBJ'I$I}OT HaM JUCHOUIIIINHBI, HO U IIOMOI'alOT
OIIYTHUMO COKOHOMUTDH



Hamnie ucciaenosanue.
«Po0JIb BOTOCYETYNKOB B DKOHOMHUM BOJAbI»

Heab: moarBepauth nanHbIMH MPL[ « LlapuumHo» NENCTBEHHYI0 SKOHOMHIO BOJBI
IIPY YCTAHOBJICHUM B KBapTUPax pailOHa BOAOCYETYHKOB.

Janubie UH(popMannoHHOro - pacyeTHoro neHrpa no FOAO «llapunbino»

B IOAO - 330 nomoB;

Haceaenune - 90 000 yennosex

Ksaptup 39 000

Mecsing T'op Pacxox XB Koaun4yecTBO
OKT0pb 2007 Pacxon XB 561,5 TeIC. M
OKT0pb 2012 Pacxon XB 371,22 TBIC. M’
DKOHOMU A 190,28 TBIC.M’
SIHBaph 2007 Pacxon XB 632.6 TbIC. M’
SIHBaph 2012 Pacxox XB 383.9 ThIC. M’
SKOHOMUA 248,7 ThIC.M’

Jlannblie BepHbl: 3aM. PykoBoautens Annudepora Upuna BuktopoBHa.

BobiBoa: TabnuuHbie JaHHBIE TOITBEPKIAIOT HEOMIPOBEPKUMBIE (DaKThl IKOHOMHUHM
BO/bI € CIIOJIb30BAHUEM CEMbSIMU BOIOCYETYHKOB.

Kakoii Bo10#1 M0JIMBAIOT YJHIBI TOPOAA U KaKasi BOAA UAET HA POHTaHbI?
W OtBert: Yaunsl MOCKBEI, I'JI€ 3TO BO3MOKHO, TTIOJIMBAIOT C BOJOM

AnmuHucTpaTtuBHbIX okpyrax : 3A0, FOBAO, BAO, 3eneHorpazne;
NPOTSHKEHHOCTB ATOTO BoAoNpoBoia — 220 kM. B ocTanbHbIX
palioHax Boja JJis MOJIMBA YJIUI UCIIOIb3YETCS U3 MUTHEBOTO
BOJIOTIPOBOIa. B poHTaHax ucmonb3yercs Boja MUTHEBOTO
KauyecTBa 3TO KOHEUHO HE BHITOJHO, HO B (JOHTAHAX WHOT/A
KYTAOTCA JIIOJIM U J1a’K€ MbIOT BOJY, @ PUCKOBATh 3J0POBbEM MOCKBUYEH HEJIB3SI.

¢ O30HMpOBaHNe BOJAbI HCKJIIOYAET XJIOPHPOBaHHUe?

Oteet: Het, O30H — HecTOlKOE OBICTpOpa3Iararoiieecs: CoOeIMHEHUE U He
MOXET 00€CTICUUTh BHITIOJTHEHUE ATOM 3a/1auHu.

% EcTb 11 pa3HuIa MeK1y Ka4eCTBOM BOIbI B pa3Hblie BpeMeHa
roga?

OtBet: KauecTBo ncxoanoit Boael, u3 koropoit MOCBO/JOKAHAIJI
TOTOBUT MUTHEBYIO BOAY Pa3Hoe. 3UMOU PEKU U BOAOXPAHUIIUIIA MTOAO JIbJIOM,
MIOATOMY 3arpsI3HEHUI B BOJI€ MUHMUMAJIbHOE KOJIUYECTBO, @ BECHOM, KOTJa
MPOCHITIAETCS IPUPOIA U OCEHBIO C OOMIBHBIMU JOK/ISIMU, B UCTOYHUKAX
BOJIOCHA0KEHUS Pa3IUYHbIC 3arps3HEHMUS.



Ecnmu 106aBuTh K CkazaHHOMY U TOT (DaKT, 9TO MPOXOJIS MO TpyOam, Boja
BTOPHUYHO 3arpsi3HACTCSA, B OBITY €€ HEOOXOIMMO JIOTIOTHUTEILHO OYUIIATh MPU
nmoMoIy (UJILTPOB MU MPOCTEHIINX OLITOBBIX METO/I0B.

MeToabl 04YMCTKH BOABI B OBITY.
v. CaMpli MNpPOCTOM W [JOCTYNHBIH — OTCTAaHBaHHUe

BOJIONIPOBOJIHOM  Boabl. Ilpm »TOM  yjeryuumBaercs
O0CTATOYHBbII CBOOOTHBIN XJIOP.

Kpome Toro, moa neiicTBMEM IpaBUTALMOHHBIX CHUJI MPOUCXOJIUT
OCa’)KJAeHHMe CYCIIeH3MOHHBIX U KOJUIOMIHBIX YacTUL. I1HOra 0CcTaTOK KesreerT.
OTO CBHIETEIBCTBYET O BBINAJACHUM TMApOKcuaa xkene3a. Colu TpeXBaJEHTHOIO
KeJe3a JIETKO THAPOJIM3YIOTCS U OCEIAat0T Ha JTHO.

v Crienyronmii-10CTyHbI — MeTo Kunsa4eHusi. OCHOBHOE €ro NpeJHa3HaueHUe
— obe3zapaxcusanue BoAbl. B pesynbrare - rHOHYT BUpPYchI U OakTepun. B
Ipolecce  KUIMAYEHUs  NPOUCXOIUT  Odecazauyusa —  yAaJleHHe  Bcex
PACTBOPEHHBIX B Heil ra30B, B TOM YHUCJIE W IMOJIE3HBIX, KOTOPHIE YJIyUIIAIOT
opraHoJiennTu4yeckue cBOicTBa BoAbI. [lorTOMy KMIIsiYeHasi BOJAa 0e3BKYCHA
U  MAJONOJIe3HA Ui KHIIeYHOM d¢uiopbl. Ilpy KUISAYEHUHM MOMKET
YMEHBIIAThCS PACTBOPUMOCTh HEKOTOPBIX COJIEH, YTO TakKe HIPUBOJUT K
CMSTYEHUIO BOJIBI.

v Jlnsg HeOompmMX OOBEMOB HCHOJIB3YIOT MeTOJ BbIMOPAKUBAHHUA BO/bI,
OCHOBAHHBIII Ha Pa3sHOCTH TEMIIEpaTyp 3aMEp3aHMsl YUCTOM BOJBI M PACCOJIOB
(pacTBOpa ¢ MHHepalbHbIMHM cojisiMu). CHavana 3aMep3aeT 4yHucTas Boja, a B
ocTaBlIeMCsl 00beMe KOHUEHTpupyrorcs coiu. Cywecmeyem MHeHue, 4mo
manasa e6od0a  obradaem  UENCOHLIMU  CBOUCHEAMU. 3a cuer
CTPYKTYPHPOBAHHBIX 00beIMHEHUH — KJIACTEPOB.

< CeroaHsi MHOrue OTAAKT MpeANnoYTeHre BoJAe B OYyThIJIKAX U APYTHX
eMkocTsax. C yem 310 CBSI3aHO?
MexayHapoaHasi accoluanys 0yTHJIMPOBAHHOM BOABI JACT €1 CIeAYIOIIee
onpeneaenne « Boga cuutaercs OyTUIUPOBAHHOM, €CJIIM OHA COOTBETCTBYET
rOCyJJapCTBEHHBIM CTaHAapTaM, TKITHEHUYECKUM TPeOOBaHMAM, TIOMEIICHA B
TUTHeHUYeCKUI KOHTelHep 1 MPoAAeTCH IS NOTPeOJIeHUs YeJI0BEKOM. ..
He copep:xut nmoacaacTurtenei u 100aBOK HCKYCCTBEHHOTO
MIPOUCXOKICHUS.
bytunupoBaHHas Boa NOAPA3AEIIAECTCS HA MUHEPAJIBbHYI0 U IUTHEBYIO.
B Hacrosiee Bpemst yBEIHUUIICS POCT MPOJIaX OyTUITUPOBAHHON BOJIBI.
[ToTpeOuTeny MOKymarT ee B OyThUTKaX yaKOBKamMu, (UPMBI



YCTaHABIIMBAIOT KyJEepbl C 19 IUTPOBBIMU €EMKOCTSIMU, JAUYHUKH
npUOOpETaIOT 5 — TUTPOBBIE OYTHUIN U BE3YT 3a TOPO/I. ..

[IpruunHbBI TaKOrO pOCTa MPOAAXK — HECKOJIBKO, HO TIIaBHOE, YTO POCCHUSIHE
CTaJu BHUMATEIbHEE OTHOCUTHCSI K CBOEMY 3/I0POBBIO.




Kakyro Boay mbl nbem?

Boaa — 310 4yno npupoasl,
N nam 0e3 BOABI HE MPOKUTh...
Boaoit MbI 10J15KHBI 1OPOKUTh...

Haie ncciienoBanne KauecTBa BOAbI
Ieab: uccnenosats Boay B M Y Ne30.
Hcnonp30BaHbI Ba BaXKHBIX METO/A:
ITo dhm3nueckum cBoKicTBaM BOJIBI (IIBETY, BKYCY, 3amaxy, MIPO3pavyHOCTH);
ITo xumMuyeckoMy cocTaBy (aHAIUTUUCCKUE METO/IBI).

OnbIT

«Omnpenesienue 3anaxa Bojabl, HJIH APOMOMHIUKALMS)

100 mu uccneayeMoi BObI TP KOMHATHOM TeMIIepaType HalWIN B KOJIOYy 00heMOM
150 — 200Mm5, 3aKkpbuTA TPOOKOI U BCTPSAXHYJIN OBICTPBIME BpAIIaTEIHLHBIME JIB>KCHUSIMH,
3aTeM BBIHYJIM MPOOKY U OINpeNeId XapakTep U MHTEHCUBHOCTD 3amnaxa. Oneparmio
TIOBTOPUIIH JUIs BOJIBI, HarpeToii 10 60° C.

KauecTBeHHas1 XapaKkTepUCTHKA 3aMaxa BOAbI ONpeaeseTcs ¢ MOMOIIbI0
TA0JUIBI.
HNHTEeHCMBHOCTD 3a11aXa BO/bI.



Pe3y.111>TaT: Ka4YeCTBCHHasA XapaKTepUCTHKA 3amaxa BOAblI — OTCYTCTBHE

bann | HTeHCUBHOCTH KauecTBeHHast xapakTepuUCTHUKA

0 OtcyTcTBYET OTcyTCTBHE OLIYTUMOTIO 3amaxa

1 OueHb crmadbIit 3amax, He TOIIAIONUNCA OOHAPYKEHUIO TTOTPEOUTENEM,
HO  OOHapyXuBaeMmbplii B  JaOOpaTOpHUH  OMBITHBIM
HccleIoBaTeaeM

2 Cnabpiii 3anax, He MPUBJIEKAIOUIMI BHUMaHUE MOTPEOUTENS, HO
0oOHapy»KHBaeMbIi, €CJIM Ha HEr0 0OpPaTUTh BHUMaHUE

3 3amMeTHBIN 3anax, Jerko OOHAapy>KMBaeMbIi M JAIOMUNA IOBOJ
OTHOCHUTKCS K BOJIE C HEOI00pEeHUEM

4 OTyYeTIINBBIN 3anax, oOpararomuii Ha ce0s BHUMAHUE U JICTAOIIUMA
BOJIy HEIIPUTOTHOM TSI TTUThS

5 OueHb CUIBLHBIN 3amax, HACTOJLKO CHJBHBIM, YTO BOJIJa CTAaHOBHUTCS
HETMPUTOTHOU ISl TUThS

OII[yTHMOT0 3amaxa.
OneIT

«OnpenesieHne XJI0OpUI0B B BOAE»

JlJis KaduecTBEHHOTO OIpe/esieHus B MPOOUMPKY HAJIMBAIA 5 MJI BOABI U

nobapisimu 3 karmu 10%-ro pactBopa HUTpara cepedpa. CopepkaHue XJIOpPUIOB

OIIPCACIIAIIN 110 IOMYTHCHHUIO UJIX OCAAKY BU3YaJIbHO, UCIIOJIb3Y Ta6JII/IHy

OBHAPYXEHME XJIOPN/IOB

Ocanok unv NOMyTHEHHE

KonnienTpamus XJI0pumI0B, Mr/

OmnanecueHus uim ciadas MyTh 1-10
CuiibHast MyTh 10-50
O6pasyrotcs XJIOTIBS, HO 50— 100

OCAKIAIOTCA HE Cpa3y

benbiii 00bEMUCTBII OCATOK Bosee 100




PesyabTar: conepxanue XJ0pHUI0B ONPEAEISIN IO IOMYTHEHUIO BU3YaJIbHO,
KOHIICHTpAIUs XJI0puaoB 1-5 mr/m.

OnbIT

«Onpenesenne HUTPATOB U HUTPUTOB (110 A.JI. PbIukoBY)»

a) Pueanonvnan peaxyusn

K 2 mn uccnenyemoii Boabsl mpuiuian 1 Mi1 (pU3MOJIOTHYECKOr0 pacTBopa u 1
MJI PUBAHOJBHOTO pacTBOpa (MOCIEAHUM TOTOBAT Tak: | TaOJEeTKy anmTe4HOro
puBaHoa pacTBOpsitoT npu HarpeBaHuud B 200 mi 8% -ii COJISIHOW KHCIIOTHI).
[TosiBnenue OaeAHO-PO30BOM OKpPACKU B MPOOE BOJBI CBUJIETEIBCTBYET O TOM, UTO
YPOBEHb HUTPUTOB B BOJIE OMACEH AJISI 3J0OPOBbSI.

B) Aumunupunosasn peaxkuus

Onny Tabnetky antunupuHa pactBopuian B 50 mi 8-% cosstHOM KucaoThl. 1
MJI TIOJIyYEHHOTO pacTBOpa cMemayii ¢ 1 M PU3MOIOTHUECKOTO pacTBopa u 1mi
UCIIBITYEMOM BOJBI M J100aBWIM B cMech 2 Karmiu 1%-ro pactBopa auxpomara
kaysi. CMech Harpenu A0 KurneHus. Eciu B TeueHun 5 MUH pacTBOpP CTAHOBUTCS
0JIeTHO-PO30BBIM, TO B IIPOOE BOJIBI COJIEPKUTCS Oosiee 3 MI/J1 HUTPUT — HOHOB.

Cnpasxa: I1JIK HUTPUT — MOHOB B MUTHLEBOM Boje 3,3Mr/a, a HUTPAT — HOHOB
— 45mr/11.

Pesyabrar: 0JieqHO-PO30Basi OKpacka B mpode BOAbI OTCYTCTBYeT, YTO
CBH/JETEJbCTBYeT 0 TOM, YTO YPOBeHb HMTPHUTOB B BOJ€ He ONACEH IJs
310POBbSI.

OnbIT

«Omnpenesnenue xeJjie3a B Boae»

B npoOupky nHamuiaum 10 mMa uccrnexyemoil Boabl, aoOaBuiau | karuiro
KOHIEHTPUPOBAHHOW a30THOM KHCJIOTBL, 3 — 5 Kameiab pacTBOpa MEpPOKCH]IA
Bomopoaa u 0,5 Mm pactBopa pojaHuaa Kanud. Po30Boe OKpalivMBaHUE
HaOroaeTcst mpu coaepskanuu keneza 0,1 mr/m, a npu 6ojee BBICOKOM — 3TO
OKpaluBaHue OyAeT yxKe KPaCHBIM.

Cnpagka: IIJIK xeneza B Boae 0,3 MI/JI; JTUMHUTHPYIOIIMK TMOKa3aTeNb
BPEAHOCTU — OPTraHOJENTHUYECKHUH, T.€. KOI/Ia OILIyIICHHE Kejie3a OIIyIIaeTCcsl Ha
BKYC.

Pe3yabTaTt: HaOmomaeTcs pPO30BOE OKpaIlIMBaHUe, coaepkaHuu xeie3a 0,1
MT/I1.
OneIT



«Onpenesienue Mean»

B dapdoposyro vamky Hamuim 3 — 5 mut Bojbl. OCTOPOXKHO €€ BhINapUiIN U
Ha nepupepuilHyl0 4acTb NSTHA HAHECAM KAIUII0 pacTBOpa HAIIaTBIPHOTO
cnupta. llosiBneHrWe  WHTEHCMBHO CHHEHM WM  (DUOJIETOBOM  OKpAaCKH
CBHJIETEJILCTBYET O MPUCYTCTBUU MEJIN.

Cnpasxa: I1JIK menu B Bozae 0,1 mr/m.

PesyabTar: He HaOmojmaeTcss  cuHSISL WM (UOJIETOBas OKpacka, 4TO
CBUJIETENBCTBYET O cojiepkaHuu Mmeau Mmenee 0,1 mr/i.

OmnbIT

«OnpenesieHue Maprauua»

B xonOy nammmum 25 M oOpasiia Boabl U J0OABMIIM HECKOJIBKO Karelb 25%-ii
AQ30THOM KHUCIIOTBHL. 3aTeéM W3 MUIETKU MO0 KamisiM Jgo00aBuiu 2%-il pacTBop
HUTpaTa cepedpa 10 TexX Mmop, Mmoka HabmogaeTcss moMmyTHeHue. [lanee moOaBuiu
0,5r mepcynbpara aMMOHHMSI W CMECh Harpeinu J0 kuneHus. Eciu B Boje
COJIEP>KUTCS 0,5 MI/J1 Maprasua u 0oJiblIe, TO NOSIBUTCS OJIETHO-PO30Bast OKpacKa.

Cnpaska: 11JIK mapranua B Bojae 0,1 mr/i.

Pesynbrar: He  Habmomaercs OJIeIHO-pO30Basi  OKpacka, 4TO
CBUJICTEIILCTBYET O cojepkaHuu Mapranina 0,1 mr/i.

Tadimna «Ilepeyens II/IK m HOpMaTHBHAA XapaKTepPHCTHKA BelIECTB,
3arpsA3HAIOLINX BOAY».

INAK (npexeibHO A0myCTHMAasi KOHUEHTPALUMsI) BEIIECTBA B BOJE — 3TO
€ro MakCHUMaJIbHasl KOHLIEHTPaLusl, KOTOpas HE BIMUACT MPSMO UM OIIOCPENOBAHHO
Ha COCTOSIHME 3I0POBbsl HACTOSLIEIO WM ITOCIHEAYIONIUX NOKOJIEHUN JIIOAEH MpU
BO3JCUCTBUM HAa OpraHM3M M HE yXYAIIAeT TUTMEHUYECKUE YCIIOBUS
BOJIOTIOJIB30BAHHSI.

JIIIB — IMMUTHPYOLIUI IPU3HAK BPEJIHOCTH.



Iloka3arenu u
COC/TMHEHHS, Ha

Llenp BOIONOIB30BAHUS

XO03IHUCTBEHHO-ITUTHEBLIE U

Hyx bl ppiOHOrO

KOTOpBIC KYJIBTYPHO-OBITOBBIC HY/IbI. X03sICTBA
3a71aeTCs Komniie I'pynn Knacc Konnentp | I'pyn | Kiacc
HOPMATUB HTpaIn a OITacHOC arys, na OIacH
1, MI/JI JITIB TH MI/71 JITIB OCTH
ATIOMHHUH 0,5 1 3 0,04 4 4
AMMOHMIT 1,0 3 3 0,5 (NH, 4 4
(moN)
benson 0,5 1 2 0,5 4 4
B =
aHagum 0.1 | 3 1O,OO 4 4
['excaxisopa Orc.
0,02 3 4 4 1
H ’ (0,00001)
I'mnpazun 0,00
0,01 1 2 4 2
’ 025
K
eAHEs0 0,3 3 3 0,1 4 4
o0ur.
K i 0,00
VI 0,001 1 2 S 4 2
Kanpimit 180 1
Kobambt 0,1 2 2 0,01 4 3
Metunmera 0.01 | ) 0,00 4 3
KpUWJIaT 01
Maruuu 40 1 4
Mapranen 0,1 3 3 0,01 4 4
M 0,00
oy 1,0 3 3 ’ 4 3
1
MpbIbsk 0,05 1 o) 0,05 4 3
Harpuii 200 1 2 129 1 ~
H
edrenpon | 5 3 4 0,05 5 3
YKTBI
Hukenp
ol 1 3 0,01 4 3
H
HIPATH 45 1 3 40 1 B
H
UTPUTHI 33 | 5 0.08 A j
[Monmmakpunamux 2.0 | ) 0.04 1 4
Ponarue! 0,1 1 2 0,09 4 4
Cynbduast Orc.
o anes 2 3 0,005 4 3




BoiBoa: Ha ocHOBe aHam3a Mody4eHHBIX PE3YJIbTaTOB MBI YOSIMINCH, YTO BOJIA
npuroaHa s ynorpebnenus. Uccneayempie Bemecta He mpeBbImanT [TJK
(TpenenbHO JOMYCTUMYIO KOHIIEHTPAIMIO) — BEIIeCTB B Bojie. KoHIeHTparus
BEILIECTB HE BJIUAET MPSIMO WIIK OMTOCPEAOBAHHO HA COCTOSIHME 3I0POBbS M HE
yXyAlIaeT TUrHeHn4YecKue yCJI0BUS BOI0ONOIb30BAHUS.

3a KaueCcTBOM BOAOIMPOBOHOMN BOJBI CIEIAT IOCTATOYHO CTPOIO, YTOOBI
HCKJIFOYNTH ITOMaJaHNe B HEC XMMHUYCCKUX BEIIECTB.

skskskeskskesksk

B Hamre BpeMsi BBIZKMBAHHE Y€JI0BEYECTBA BO MHOTOM 3aBHCHUT OT
00beIMHEeHNs 1eliCTBUI B JieJie 3allIMThl U COXPAaHEHUs OKPY KAIOLIel cpe/bl.

BepexxHoe pacxoaoBaHue BOAbl, COXPAHEHHUE €€ YNCTOTHI eCTh
NMOKAa3aTeJb IKOJOTMYEeCKOil KyJbTYPbl YeJI0BeKA.

Mpb1 yoeauauch, padoras Haa npoekrom, KOJIOKOJIA TPEBOI'H
3BOHAT MOBCIOAY...! o4eHb OTPAIHO CO3HABATDH, YTO Y HAC B rOpo/ie
BCe pellleHus, Kacawiuecs cocTosinusa Bojabl, ee HacTosilero u oyayuero,
NPUHUMAKOTCA € Y4€TOM OTBETCTBEHHOCTH Mepe/l Moc/aey 0IuMu
MOKOJIeHUSIMH.



«A HCTHMHHAs BJIara, Kak u3BecTHO,
Conepxurcs B BoJe NPOXJIATHOM MPECHOM. .. »
HNo6n Cuna

Yucras Boaa - 174 310poBbs YesioBeka
IIpecnass Boxa — BakHeWIMI NPUPOJHBIA pecypc, Tak Kak OHa HEoOXoauma,

MIPEXKIE BCETO IS JKU3HEAEATENbHOCTH UenoBeka.

VYyeHble TOCBATWIN HU3YyYECHHUIO (DU3MOJIOTHYECKUX CBOMCTB BOJIbI HE OJIHO
JEeCATWIETHE, MX YCUIUS HE HampacHbl. BbUIM OTKpPHITBI MHOTHE OCOOEHHOCTH
oOMEHa BEIIECTB B OpPraHW3ME 4YeJOBEKa, BbIPAOOTaHbl PEKOMEHIAIUU IO
npo(HIIaKTHKE U JICUCHUIO 3a00JIEBaHUM.

Ilo pe3yabraTam ucc/ieIOBAHNI MOKHO C/1eJ1aTh Onpeae/ieHHbIe 00001eHus.

1. Boga — TpaHCHmOPTHOE CPEACTBO JUIsl LHUPKYJIHUPYIOMIUX B TeJe KIETOK
KpOBH, OHa € O0OecrmeunBaeT TPAHCIIOPTUPOBKY BCEX BEIIECTB B Mpeenax
OpraHU3Ma.

2. Boga — BakKHeHIIU# PacTBOPUTEJb BEIIECTB, B TOM YHUCIE KHCIOPOJA:
pacTBOpPSIET BCE BUBI MHUIIM, BATAMUHOB U MUHEPAJIOB; pa3Jjiaraer; ux Ha MEJIKHE
YaCTUIIbI, MOAIEPKUBAET MPOLIECCHl META0O0IN3Ma U YCBOCHUSI.

3. Boga — cBs3ywimumii MaTtepuaJsl, COCIUHSAIONIMNA TBEPJbIE YaCTH KIIETKU;
CKpeIuisieT TBEpJIble BeEIIeCTBA U ydacTByeT B (OPMUPOBAHUM MEMOpaHbI —
3alIUTHOT0 0apbepa BOKPYI KJIETKH.

4. Boma — OCHOBHOM CMAa304YHBIi MaTepHaJ B CyCTaBax, CHOCOOCTBYeT
MPEIOTBPAIICHUIO apTPUTa U APYTrUX 3a001€BaHUH.

5. Boma mpuBoauT B JeiicTBHEe MOHHBbIE HACOCHI, TaK KaK OHa CBOOOJHO
MPOXOAUT dYepe3 MeMOpaHbl M O00ecrmeunBaeT TMepeMenIeHHe MUKPOIIEMEHTOB.
CucreMbl Helporiepeaadd B MO3Te€ W HEPBaX 3aBUCAT OT OBICTPOTHI MPOXOKIACHUS
HATPHs U KaJldsg 4epe3 MeMOpaHy B 0OOWMX HAMpaBICHUSX MO BCEU JIMHE HEPBHBIX
OTPOCTKOB.

6. Boma — ryaBHBIA peryJjsitrop 3HEPruM M OCMOTHYECKOro 0ajaHca B
opranusme. «BrajkuBasi» B KIETKy HaTpUl, BBIBOAMTCH KaJIMil; 32 CUET 3TOrO U
co3aercsl pa3HOCTh MMOTeHIManoB. Ha kieTouHblx MemOpaHax pacnoJiararorcs
COTHU THICSIY MOHHBIX HACOCOB, TEHEPUPYIOLIMX HANIPSKEHUE; BOAA JAECT HAM CHJLY U
IJIEKTPUYECKYI0 IJHEPIUI0 UIsl BCEX MO3TOBBIX (DYHKIIMI, U B MEPBYIO OUepe/ib MJIA
MBbIILJICHHS.

94% BOABI B KpOBH H75 % BHYTPH KJIETOK; 3TO Pa3HHLA CO3/1a€T
BO3MOXKHOCTh JUISI OCMOTHYECKOI'0 IPOHMKHOBEHHUS >XUIAKOCTH BHYTPb KIIETOK.
Hampumep, 61arogaps ocMocy TpaBa mpoOuBaeTcs uepe3 achambT.

7.Boga — BakHeHMIIMH 3JIEMEHT CHCTEM OXJAXXKIeHus u o0orpesa
opranusma. bes TepMoperysinun BBIKATh TPAKTUYECKH HEBO3MOXKHO. Y KaxKJI0ro U3



Hac pa0OTalOT MOTOBBIE KeNe3bl, HO C Pa3HOW HMHTEHCHUBHOCTHbIO. BiIokmpoBka mx
paboOTBl  MOMKET  OCYIIECTBISTHCS  AHTHIEPCHUPAHTAMHU,HO  KaXKIOJHEBHOE
BMEIIATEIBCTBO B padOTy CHUCTEM MOTOOTIEIEHUS HAaHOCUT Bpel 3JI0pPOBbIO (peub
UJET O PeKIame J1€30/I0PAHTOB).

8. Boma HeoOxoauMMa Ui MPOU3BOACTBA BCEX TOPMOHOB OT KOTOPBIX 3aBUCAT
BCE Ipolieccbl 0OMEHA B OpraHu3Me M, B KOHEUHOM CYETe, Halle 3J0pOBbe (IIpUMep
cOoli B BbIpaOOTKE MHCYJIMHA MPUBOJUT K CaxapHOMY AHaleTy.

9. Bona 3HaunTenbHO NMOBBIMAET 3G (PeKTUBHOCTL UMMYHHON CHCTEMBI.
Bpaun pekOMEHAYIOT BBINIMBATH B JI€Hb 3-4 CTAaKaHOB YWCTOW IMPUPOJHOW BOJBI,
YTOOBI MMOBBICUTH COMPOTUBIISIEMOCTh OPraHU3Ma K Pa3InYHbIM 3a00JIEBAHUSAM.

10. I'a3000MeH B OHMOJIOTHYECKUX CHCTEMaX MPOXOAMUT B )KUAKON cpefie - BOJE,
IPOHUKas B KJIETKY BMECTE C F€MOIVIOOMHOM, CHa0XaeT ee KUCIOPOAOM U YHOCUT
oTpaboTaHHbIE Ta3bl B JIETKUE, 715 UX JaJbHEHIIET0 BbIACIECHUS U3 OpraHu3Ma.

11. Boga yyacTByeT B 00MEHHBIX IpoLeccax Opranu3ma. Peakiuu ruponauza
(pa3nmokeHue WU pacHICTJICHHEe C TMOMOIIBIO BOJBI) BKJIIOYAIOT pacmaja OelkoB Ha
AMUHOKHUCJIOTBI, U3 KOTOpBIX 3TH Oenku ObLIM 00pa3oBaHbl, W paclaj KpyIHBIX
YacTHI] )KMpa Ha 0oJjiee MEJIKUE KHCIIOThI; B 3TOM IPOLIECCE JOJIKHA YYacTBOBATh
cama BOJa.

Jluerosorn Heciay4amHO PEKOMEHIYIOT BBIIWTH CTaKaH MUHEPAIbHOM BOJBI 3a
30-40-Mun 1o enpl. OpraHu3M JOTOJHUTEIBHO HACBIIMIAETCA JKUAKOCTHIO, U
YIIy4IIIatoTCs OOMEHHBIE TPOIECCHI.

12.Boia — caMplii Jy4liuii TOHU3UPYIOUIUMI HAIMTOK, U y HEe HET MMOOOYHBIX
3¢ (}HEKTOB B OTIMYUU OT IPYTUX (AJTKOTOJIb, TUBO, CIUPT U T.JA.) Ha BBIBEJACHUE ITHX
MPOIYKTOB UX pacraja TpeOyeTcs: 60IbII0e KOJTUIECTBO BOIBI.

O000mMM ckazanHoe B Ta0/IuLe:

qumuﬁ Heob6xopauma gns
. Npon3BOACTBa BCEX
TOHU3NpyroLwnun ropMOHOB
HanMnUTOK
MNoBbiwaeTt
3 heKTMBHOCTb
MMMYHHOW CUCTEMBI

cpencTteBo FmaBHbIN perynaTop

o 3He prum
*'i

BaxHenwunmn

pacTBopuTensb [ [ AencTBME NOHHBbIe
Hacocbl

MpuBoauT B

Ceasyowmm
MaTepuan

CMa304HbI
marepuan




« Boga BHyTpH Hac »

[Ipn HOpMaNbHBIX YCIOBUSAX OPTaHU3M 3/I0POBOTO YEJIOBEKA HAXOIMUTCS B
COCTOSIHUA BOJAHOI0 PABHOBECHsI, T.€. KOJHYECTBO TMOTPedasieMOil U
o0pa3ywlueiica B OpraHu3mMe BOJIbl PaBHO BblaeaseMoil. Hapymenue storo
PaBHOBECHSI BBI3bIBACT B OpPraHuU3MeE TsKejble mocjaencTBus. Ilpy ymeHnbuieHun
norpedsaenus Boabl HA 1-2 % (0,5- 1 J1), TPOTUB HOPMBI, YeJIOBEK HUCIHBITHIBAET
skaxay. [Ipu cHUKeHMH KoJIMYecTBa BOABI B OpraHu3Me udeioBeka Ha 5% , 4to
cocTaBisier 2-2,5 a1 BOAbI, €ro Ko0XKa HAYNHAET CMOPIIUBATBLCSA, BO PTYy
nepecbixaer, CO3HAHUE 3aTEMHSETCA, MOTYT NOSBUTHCS TaJUIIOLMHALWU, ECIIH
opranusm Tepsiet 14-15,5 1 BoabI, TO YEJIOBEK YMUPAET.

Opranu3m MOxeT 0€300JIe3HEHHO MEPEHECTH 3HAUYUTEIhHOE 00€3BOKMBAHUE,
ecnu OyleT NEepHOIUYECKH THUTh. Tak, B KapKyl TOroay M TpU THKEION
busndeckoil paboTe MoTeps BOABI MOXKET COCTaBiATH A0 10 J1 BoAbI B CYTKH, TaK
KaK OOJBIIIOE KOJWYECTBO BJATH BBIJEISACTCS Yepe3 KOXKy : padoTaroT 2 MJIH
NMOTOBBIX KeJie3. B mycTeiHe, HampuMep, OT BOCXOJla COJHIA JI0 3aKaTa, YEIOBEK
ucnapsier Oosbiie 12 a1 Boabl, T.€. 1 J B yac! i BBDKMBaHUA B )KapKUX YCIOBHSX
BOJIHBIE TTOTEPU HAJ0 KOMIIEHCUPOBATh.

Bce xuBble cymiectBa Ha 3emiie coliepkaT BOAY B OOJbIIEM WM MEHbIIEM
KOJINYECTBE, B CPEJIHEM Ha €€ 1010 NMpuxoaurcs 0koyao 80% . B TkaHsx B3pociaoro
yesjoBeka maccod 70 kr HaxoauThbest 4 Beaep BoAbl - 45-50 kr, uam 65-70% ot
KMBOI0 Beca.

Conepskanue BOAbI B OPraHax M TKAHSX OPraHU3Ma 4YeJI0BeKa Pa3JIu4HO

(Tadua.l).
B opranusme B3pocCioro 4eioBeka COAEPKUTCS OKOJIO 5 J1 KPOBH, U3 HUX 3,5 a1
NPUXOAUTHCH HA IUIa3My, 00beM JUM@bI U BHEKJIETOYHOU BOAbI TKaHeil 10,5 J,
BC€ OCTAJIbHOE KOJIUYECTBO COCTABJISIET BHYTPUKJIETOYHAS BOA.

Tab6auua 1. Coaep:xanue BOAbI B OPraHu3Me 4eji0BeKa

Ne i/ Opranbl Conepxanne Boabl, %
1 I"osmoBHOI MO3T:
CEpOe BEIIECTBO 83
Oeoe BEIeCcTBO 70
2 CruHHON MO3T 74,8
3 IToukn 82
4 Cepaue 79
5 Jlerkue 79
6 Mpmimsl 75
7 Koxa 72
8 Ileuenn 70
9 Ckener 46




10 3yOHas SMaIb 0,2
11 [L1azma kpoBU 92
12 CTEeKJIOBUIHOE TEJIO TJ1a3a 99
13 CaroHa 994
14 JKeny1ouHbIN COK 99,5

PaunoHaibHbIA NOPSAAOK NOTPedIeHUsS BOABI.

IIpaBWiIbHBIA  YCTAHOBJIEHHBbIH  NHUTHEBOM  pexxuUM  oOecrneuynBaeT
HOPMAJIbHBIH BOJHO-COJIeBOM 0ajIaHC U co31aeT OJIaronpusitTHbie YCJIOBHS JJIsI
JKU3HEAEATEbHOCTH OpraHu3ma. becrnopsnoyHoe H3MEHEHHE NUThS YXYALIAeT
NUIIEBAPEHUE, CO3/AcT [OIOJHUTEIBHYI0 Harpy3ky Ha CEpACYHOCOCYIUCTYIO
CUCTEMY W IOYKH, NMPUBOAUT K YBEIUUYCHUIO BBIJCICHHS 4Yepe3 IOYKU U IMOTOBBIC
JKeJIe3bl psila UECHHBIX Ui OpraHvM3Ma BemecTB. MUHMMAaIbHOE KOJIMYECTBO BOJBI,
HEOOX0MMMOe IS TOAJEPKAHHS BOJHO-COJIEBOT0 0ajlaHCa B TEYCHHE CYTOK
(muTheBasi HOPMA), 3aBUCHUT OT KIMMATHYECKUX YCJIOBUW, a TaKXe Xapakrepa
BBITIOTHSIEMON Pa0OTHI.

PerysupoBanue BoOAbI HA Pa3JINYHBIX *KU3HEHHBIX ITAIAX.

IlepBasi - 3T0 cTagus pa3BUTHS IUIOJa B MaTke. Bo BpeMsi BHYTpUYyTpPOOHOM
da3el Boga I KJIETOYHOTO pocTa peOeHKa MpenocTaBisercss Marepbio. CaMbiM
MEPBBIM MPU3HAKOM MOTPEOHOCTH B BOJIE VY IUIOJA U MaTepu SIBJSIETCH yYTPEHHSIs
TOIIHOTA 10 YTPaM B MepBble MeCALbI 0ePeMEeHHOCTH. Y TPEeHHSISI TOIIHOTA — 3TO
MIEPBbIN CUTHAJ KaXK/bl, KAK MAaTE€pH, TaK U IUI0JIA.

Bropas — cragus pocta 10 IOCTHKEHUsS MaKCUMAJIBHOTO pPOCTa M Beca
(mpumepHo Mexay 18 u 25 rogamn).

Tperbs —310 (paza, sAmascs 10 CMEPTH YEJIOBEKA.

C Bo3pacToM cojepkaHue BOJABI B KJIETKaX YMEHBIIAETCH /10 TeX IMOp, MOKa
COOTHOIIIEHHE 00BhEMa BOJIbl BHYTPH KJIETOK U BHe KJIeTOK He meHsieTcsi ¢ 1,1 no 0,8
(cm.  pwme.l). Ilockonpky  BOJA, KOTOPYH  Mbl  IIb€M,  CIOCOOCTBYET
(YHKIITMOHUPOBAHUIO KJIETOK, TO YMEHBIIIEHUE OTPeOIsieMOi BOABI CKa3bIBAe€TCs Ha
WX aKTUBHOCTU. B pe3ynbrare XpoHHUYeckoe 00€3BOKMBAHUE BBI3BIBAET CUMIITOMBI,
KOTOpbIE€ TPAKTYIOTCS, KaK MPU3HAKU PaA3JIUYHBIX 3a00JieBaHUN B CHUJIy HAIIIETO
HEYMEHHS paclo3HaBaThb CUTHAIBI KaXIbl, KOTOpbIE MOAAeT Haml opranusm. Kak
M3BECTHO, JTH HACTOH4YMBBIE TpPeOOBAHMS BOAbI PACCMATPHUBAKTCHA KaK
OTKJIOHEHHUS OT HOPMBI.

Cyxocms 60 pmy A67151emMcs NOCIEOHUM NPUSHAKOM 00e360xcusanus. Opeanuzm
ModKcem cmpaoams om deuyuma 600vl 0adice moz0d, Ko2oa y 8dc Hem noo0OHO20

oWy U eHUs.



Hanmenenue coomuouenua Mexcoy codepicanuem
800bI GHYMPU U 8HE KAEMOK

|
20 a0 40 50 60 70 80 pospacrt
Puc. 1.H3menenue coomuouwieHus medxncoy coO0epiHcanuem 600bl GHYmMpu U 6He

K/iemokK
CooTHOMEeHHEE COAepXaHus BoAK (B %) K Becy Teaa

B 3aBHCHMOCTH OT BO3pacra

C BO3pacToM cojiep>KaHKe BOJIbI B OPraHU3Me
yMeHblaeTcsi. Tak 3mMOpuoH Bo3pacte 1 - 1/2
Mec. coaep:kut 97,5% Boabl, MJI04 B Mecsll -
0K0J10 83%, HOBOPOKAEeHHBII - 74%, B3pociabIi
YyeJI0BeK - 0K0J10 66%.

Boaee 80% 4 OT 52% A0 60%

Bo3pactHoe yMeEHbIIEHHE WHTEHCUBHOCTHU
IIPOLIECCOB  KU3HENEATENBHOCTH, HECOMHEHHO,

CBA3aHO C UBSMCHCHHUECM COACPKAHUA BOJBI.

O0e3BoKMBaHNE U HEKOTOPbIE XPOHUYECKHe 3200/ 1eBaHUA

HepoceTatok Bofb M €8 HOPMHpPOBAHKE

Mmaeneid perynstop
MOSEME — FACTAMNH

MpakThiYecsw Bce BONEYTONRILIMS
NEKARCTER HAPYWAKT 3Ty CBASL

SasncHmble PEryRRTOpE ~
upcctarnal-lnnu KHHHH

CHHOBMansHaa \Makpodam

membpana

JeHppUTHbIE
Gﬂ 5 W KNeTKH
CHrHan HopMUPOBAHKA BOMb! xomtie
__ Nnasmameckue
Kancyna—3 — KNETHH
. [vcnencus — uakora nan

I— PeamatoriHuie Gonem

— BonM B CNvHe

— AHMIHO3HEIE S0NW — cepaue

- TanoeHebte Gonw

=~ BOMM NPH CHHGPOME NEPeMERARWSRCA XPOMOTEY

Bocnanexnaa
CUHOBUANbHEA
membpana

Puc. 2.HegocTraTok BoAbI H €¢ HOPMHPOBAHUE.



Kuci0THO-111€/71049HO0I 0a1aHC B OpraHu3Me.

KuciaorHas cpeaa BbI3BIBAaCT pa3apaseHue OTICIbHBIX HEPBHBIX OKOHYAHWM.
IIpy TakoM pasapax€HHH MO3T 3aMEYacT U3MEHEHUS B COCTABE XMMHUUYECKOU Cpelbl,
IIOCJIE 4Yero CUrHajJ nepesoaurcss B ¢opmMy 001 W B TakOM BHAE
BOCIIPUHUMAETCH Ppa3ymMoM. Jlpyrumu cioBaMH, TPUYUHON 00U ABJSAETCHA
NOBBILIEHHE KUCJTOTHOCTH BHYTPH OPraHU3Ma.

B HOpMaJIBHBIX YCIOBUSAX, KOTJA KPOBb, COJEPIKAIIAsA TOCTATOYHOE KOJIUYECTBO
BOJIbI, LIUPKYJIUPYET BOKPYT KIETOK, YaCTh BOJIbI 3aXOJUT B KIJIETKU M BBIHOCUT
OTTyJla MOJIEKYJIbI BOJOPOJa. Boga BbIMBIBAET KHCJIOTY U3 KJIETKHM U MPEBPAIIACT
€€ COACPKHUMOE B MIEJ0YHOEe, 4YTO SBJISETCS Aa0COJIOTHO HEOOXOAUMBIM H
HOPMAJIbHBIM COCTOsIHUEM. J[JI1 ONTUMANIBHOTO 37I0POBBSI OpraHU3My HEO0OXO0IUMO
MOAJEPKUBATh  IIEJIIOYHOE  COCTOSIHUE, ’KeJJaeMblii  YPOBEHb KOTOPOIro
coorBercTByeT pH, paBHomy 7.4.

Takum o6pazom, npu pH, paBHoM 7,4 , BHyTpeHHsISl cpeia KIeTKH HAXOAUTCSH
B CBOEM €CTeCTBEHHOM, CJA0OLIET0YHOM COCTOSIHMH, KOTOpOE JIy4lle BCero
noaxoaur ¢pepMenTaM, QyHKIMOHUPYOIIUM BHYTPH KJIETKH.

IIpupona peBMaTOUIHO - APTPUTHBIX 00JICH.

PeBMaTOI/I}IHO — APTPUTHBIC 0011
CyeHa NoNocTe

cycTasa MCIUIIMHA PACCMATPHUBACT KAK

I om— HHIUKATOPHI HEJOCTATKA BOABI B

IIOPAYKEHHBIX CyCcTaBax. B HEKOTOPBIX
Cly4asix B Ka4yeCTBE JONOJHUTEIBHOTO

(hakTOpa BHICTYIIa€T HEJOCTATOK COJIN.

N
i : XpsM KocTen coaepkar 00JbI1Ioe
ApTpuT TazobenpeHHOM psiil Acp
_ f cycraea KOJINYeCcTBO BOAbI. Boja, kak cMa3ka,
TasoGenperHLIi cycTas & HopMe CIIOCOOCTBYET TOMY, YTO OBEPXHOCTH

COMNPUKACAIOIIUXCS XPSIIICH B CycTaBe
CBOOOJIHO TPYTCS APYT O Apyra. B To BpeMs Kak KJIETKH KOCTEH MOrPy>KEHbI B
KaJIBIIUEBBIE OTJIOKEHHUSI, XPAIIEBbIC KICTKU MOTPY>KEHBl B MATPUKC — MEKKJIETOYHBII
MaTepuaJl, CoAepKaluii 00IbIIIOE KOJTUYECTBO BOJBI.



Cycrids nasoya

Baopa, copepsalnanca
B XpAwAx, ABNRSTCH
TS A0
METERMANCM, KOTOPLIE
DAUMIACT KOHTAKTHRIS
NOBEEX#0CTH CycTaBa

wancyna cycrasa

Xopowo eudpamuposaninid i ofezsoxcenroiti
YHECIKU CYCmasa

ofieapomeHHbiR AOPOWO MHAPATH-

BpTEPMA, EXORALAR
B KAMCYITY CYCTaNE e L0

BOCNANSHHEAR Kancy-
na CYCTRBA, BhiAens-
HILAR ChIBOPOTHY
¥ Densie KNeETkr

B CycTan
HOPMEMEHAR

Kancyna
cycTasa
W Xpall

NOBPEXARHHE:
XpAL, ofHaka-
ML KDETE

Bausenue NEDMOLWUCEHA COZ03ET B CYCTARHON WEnA
saKyyw. B nonceTs cyCTaEa Yepes KOcTs M Xpaw,
NGCTYNaeT Bofda, Bcny £ Q0CTATOYHD B OpraHuame

Puc.3.1llapu Puc.4.CpaBHuTenpbHOE N300pakeHHe
XOPOIIO THAPATHPOBAHHOTO U 00€3BOKEHHOTO

Y4aCTKOB CyCTaBa.

CycTaBHOH XS B THAPATHPOBAHHOM CyCTaBe IOJIyYacT MUTATCIbHBIC
BeriecTBa U3 KpoBu. O0e3BOKEHHBII CYyCTaB HYXKIACTCS B HEKOTOPOU KUAKOCTHOM
IMUPKYJISIIIUN W3 KaTCyJIbl CyCTaBa, OTCIO/Ia — Pe3yabTaT - pacmyxanue u
00JIe3HEHHOCTH KAaICyJbl CyCTaBA.

CocTosiHME CYCTABOB CHHUHBI — MEKIIO3BOHOYHBIC CYCTaBbl M UX JUCKU —

3aBUCHAT OT T'HAPABINICCKUX

CBOMCTB  BOJABI, COJEpXalleiics B AApax

MCIXKIIO3BOHOYHBIX JHUCKOB. B CyCTaBax CIIMHHLIX IIO3BOHKOB BOAAa — 3TO HE TOJILKO

CMa3Ka JJId KOHTAKTHBIX HOBerHOCTCﬁ, HO H 3aI10JHAd MCKIIO3BOHOYHOC

IIPOCTPAHCTBO, MOAJIEPKUBAET KOMIIPECCHOHHBIN BEC BEPXHEN YACTH TENA.

BaxxHoCTh ISITOr0 NOSICHUYHOI0 JUCKA.

75 NpoieHToR BECA
BEPXHER YaCTW Tena

nonpepAMeasTcA
o6bEeMomM BOOL!,
EEDXHAR copepwaweicn e
HACTH Tena fAnpax

MEMNCIBOHOMHbIX
BMCKOB

25 NPOUBHTOS

NATLIR NORAePAHBRSTCA
AOACHHYHLIR QUK BONOKHHCTbIM
MATSPHANOM,

OKPYAAILWM QSCK

B ycjioBusiX 00€3BOKHBAHHS CTPAIAIOT
BC€ YacTH TeJia. MeXI03BOHOYHBIC AUCKH B UX
CYCTaBbI CTPA/IAIOT B MEPBYIO odepep. [1aThrii
MOSICHUYHBIN JTUCK MOPaKAETCS B
95 % cayuaes.

B nosAcHuye




MexaHu3Mbl CKPbITOM KOMIIEHCALIMH,
CBSI3aHHbIE C 00€3BOKMBAHUEM.

Korma opranm3m HaxonuTcs B COCTOSTHUY 00€3BOKHBAHMS, B HEM HAYMHAIOT
MIPOUCXOIUTH (PU3NOIOTHUECKHUE TIPOIIECCHI, KaK U B CIydae CTpecca, TO €CTh
MIPOUCXOUT MOOUMIHU3AIMS Pe3epBOB opranu3ma. J[aHapIi IPoIecC «MPoMmycKaeT
B Pacxo/» UMEIIHecs 3anackl Bojbl. CiienoBaTeIbHO, 00€3BOKUBAHNUE BHI3HIBACT
CTpecC, a CTpeCcC MPUBOAUT K JaibHEHIIeMy 00€3BOKHUBaHUIO (puc. 4).

OpraHusm, CTAJIKMBAsCh ¢ KPU3UCHOM CUTYyaIluel, HAUMHAET TOTOBUTHCS K
OTBETHOM peakiuu — 1ubo 6ercTBy, 1u6o 6oprde. [IporcxoauT BeieaeHNE
JIOBOJILHO MOIIIHBIX TOPMOHOB, KOTOPBIE HAXOISATCS «B COCTOSTHUM 00€BOIi
TOTOBHOCTHY JIO TE€X TOP, MTOKA COXPAHSIOTCS CTpeccoBblie ycinoBusi. K atum
rOpMOHaM, KakK MPaBUIIO0, OTHOCATCS IHIAOPPUHBI, MPOJAKTHH, BA30NIPECCHH U
PEHNH - AHTMOTEH3HUH.

. llonnepsxanne opraHu3MOM COCTaBa KPOBHU 3a CUET KojebaHmii o0bema

BOJIbI B HEKOTOPBIX KJIETKAX — 3TO OYCHb TOHKUH YPAaBHOBEIINBAIOIINI MEXaHU3M.

Posib KAaNWJLJIIPHOTO JI0KA

66 % BOfbI MaBNexaeTca
W3 BOMbI, CONePXAWCHCH
BHYTPH KNETOK

26 % BOfbLI MIBNCKALTCA
M3 BOOL!, OKPYXAIOWER KNETKK

- 8 % BOfLI U3BNOKAGTCA M3 BOAL,
conepxawencs B KpoBu

KPOBEHOCHDIE COCYAbI 3AKPLIBAKOT
OTBepCTHA, YTOGLI KOMMEHCHPOBaTL

noTepu Boas!

3aKPbLITHE OTBEPCTWA Bbi3bIBAET
NOBLILEGHNE NABNGHHA,
KOTOPO@ Mbl HA3LBAEM
rmneproHuet

Puc 4. Ilpn noMomy BEIOOPOYHOI0 3aKPBITHS OTBEPCTHIl COCYIMCTAsi CHCTEMAa BCero
OPraHu3Ma aJIanTHPYeTCsl K pe3KOMY YMeHbIIeHHI0 00beMa KPOBH, KOTOpPOe, B YaCTHOCTH,
NMPOMCXOAUT U3-32 HEJOCTATKA BOJABI.

HpI/IBeI[eHHBIC TCOPETUUCCKUC OCHOBBI JaOT BO3BMOKHOCTD CACIAaTh BBIBOI:



BHYTPEHHHeE Npouecchbl 00MeHa BOJAbI B OPraHN3Me — FapaHTHS 310POBbI.

Boaosieuenue
Boaa neunt YesioBeka HE TOJIBKO BHYTPH, HO U CHAPYXKH. ..
BoaoJsieuenne (rugporepanmusi) - HApy>KHOE
MIPUMEHEHHUE BOJbI PA3JIUYHOM TeMIepPaTyphl C
ne4eOHOM 1 npodunakTuIecKoi 1eabo. OcHoBo
JUTSL TAKOTO MPUMEHEHUSI BOJAHBIX MPOLEeyP
SABJISAIOTCA (PU3UYECKHE CBOMCTBA BOABI KaK
TEeNJIOHOCHUTEJISI 1 OCOOCHHOCTH aHATOMHYECKOTO
CTpoeHus U (HU3NOIOTHUUECKUX PYHKIMI KOKH

KaK OpraHa, IepBU4YHO BOCIIPUHUMAOIIETO
TepMHYecKue pa3apaxkenusi. [Ipu Bcsakoi BogoseueOHOM mporeaype
pa3apakuTeNb-BOAa- IPUIIATaeTC K KOXKE.

Bononedenue ocyiiecTBisieTcss B BOA0JIe4eOHMIIAX
BonosaeyebHnma - coctaBHast 4acTh (PU3NOTEPANIEBTUUECKOTO OTACIICHHUS
OOJLHUIIBI, TOMUKINHUKA, CAHATOPHUS, TPEAHA3HAYCHHAS JJI OTITyCKa BOJTHBIX
poLETYP.
[TpuBoaum npumepsl canatopueB MockBbl 1 MOCKOBCKO#M 00J1acTH,
CHIEHUATIU3UPYIONTUXCS HA BOJAOJI€YEHHUH:
1. Canaropuii « CocHBD>.

Bonosaeuyenue:

IUIaBaHueE B JieueOHOM OacceiiHe; HCKYyCCTBEHHbIE BAaHHBI (YTIIEKUCIIbIE,
MOPCKHE, JKeMUY>KHbIE, CKUITUIapHbIE, HOJT00POMHBIE,4-X KaMEPHBIE);
BUXPEBbIC BAHHHBI.

2. CanaTopuii «JINTBHHOBO»
Bopaogeuyenne:

Mono-6poMHast BAHHA; XBOWHAS BaHHA, BAHHA C MOPCKOMH COJIBIO, HKEMUY KHAS
BaHHA, ApOMATHYECKas BaHHA, JIEKAPCTBEHHAsl BAaHHA, CyXasl YIJIEKHUCIIasi BAHHA,

a3pOTUAPOMACCAXK, Ty, HIUPKYIApHbIK , [[lapko, Bocxoasmmii .

3. Canaropuii « IloamockoBbe».
Bononeduenue: BaHHBI: MOPCKHUE, XBOWHBIE, 10/10-OpOMHBIE, YTIICKUCTIBIC,
KpaxMalibHbl€, a30THBIC U JPYTUE; NYIIU: HIUPKYJIApHBIN, BeepHbii, aymur [llapko.



«B KoM MaJI0 JKHIKOCTH — 3a4aXHeT TOT
N30BITOK Ke K CJIOHOBOCTH BeIET».
Noun Cuna

IIpakTnueckas padora .
I'opoackas Kinnnuveckast 0osibHua Ne29
OT1aeJieHHe HEOTJIOKHON KAPAUOJIOTHH.

TOCYJAAPCTBEHHOE BIO/UKETHOE VUPERAEHWE

VIPABOOXPAHEHHS NOPOJIA MOCKBbI

TOPOJICKAS! KIIMHHYECKAS Tema: Posb Boasl B opranusme Yesosexa. Hapyumenue
BOJIbHHUIIA Ne29

i < BO/IHO-C0JIeBOro Gasanca. IlocaencTBus: oTek.
JENAPTAMEHTA 3IPABOOXPAHEHUS
TrOPOJIA MOCKBbBI )

Heab: Ha ocHOBaHNM 3HaHUM, TIOJIYYEHHBIX HA
TEOPETUUYECKNX CEMUHApax B OOJIBHHIIC, 3HAHUH HOPMaJIbHOM

Y TIATOJIOTHYECKON aHATOMUU U (PU3UOJIOTUH, OCHOB
PEHTTEHOJIOTUU YMeTh:

- Ha3BaTh M NMOKA3aTh aHATOMUYECKUE CTPYKTYPHI, IOTYUaIOIIIe

O0TOOpa’KE€HHE HA PEHTT€HOTpaMMax

- pabdoTaTh ¢ TMArHOCTHYECKUM aJITOPUTMOM

- pacno3HaTh OO0JIBIIOE KOJMYECTBO KUJIKOCTH U PIMONOrNYE
COOTBETCTBYIOIIEE EMY IIPOCBETIICHHE

IIporpamma pa6oThbI

OTAENEHUE

1.0TBeTHTH HA BONPOCHI MPENnoxaBaTe/isl 0 TEOPEeTHYECKUM OCHOBAM TeMbI
2. o ykazaHMo mnpenogaBaTessi MO3HAKOMHMTHLCA C HCTOpHel 00J1e3HH
00JIbHOT O

3. PeHTrenosioru4eckoe nposiBjieHue 00J1e3Hn:

- YCTAaHOBHUTH MNPAaBHJILHO PeHTreHorpaMmy Ha Herarockon. IlomHuTH
NPaBUJIo

- paccMOTpeTh Npeai0KeHHbI HAa00p CHUMKOB;

- HalTH TpoCcBeT/IeHHEe W WU3MeHEeHHe PHCYHKAa OpraHa — NPU3HAKH
NMaTOJIOTHYeCKUX U3MEHEHHNH B IJIEBPAJIbHOM MOJOCTH

- MOJIb3YSICh AJITOPUTMOM NMPOBECTH AHAJIU3 HAOII0IeHU U c(POPMYJIUPOBATH
3aK/JII04YeHHne

- 000CHOBATH CBOM OTBET 0 HAJIUYUH 00JIBIIOT0 KOJHYECTBA KUAKOCTH

Kpartkas Teopus (Te3ucol)
Bopa urpaet UCKITIOUUTENBHYIO POJIb B OPraHU3ME YEJIOBEKA HE TOJIBKO KaK
COCTaBHAsl YaCTh KJIETOK U TKaHEU TeJa, HO U Kak cpeaa, B KOTOPOUl MPOUCXOIST
BCE€ JKM3HEHHBIC MMPOIECCHl: ACCUMMJISINS, U TUCCUMMJISAIIMS, CHHTEe3 TKaHEeBbIX



3JIEMEHTOB, MPOIEeCCH] MUIeBAPEHNSsI, KPOBETBOPEHMSI, TOPMOHAJIbHAA U
(epmMeHTATHBHAS IeATEIBLHOCTD U Jipyrue. OHa TakKe U paCTBOPHUTEb B
OpraHu3Me OPraHMYECKUX U HEOPTaHUYECKUX BellecTB. 2AKM3HEHHbIE MPOLECCHI
CBSI3aHbI C TTIOCTOSIHHBIM Mepepacipe/ieieHieM U nepeMelleHueM BOAbl B
OpraHu3me

BoiBeieHne BOAbI M3 OPraHU3Ma MIPOUCXOJIUT Yepe3 JIErkue, MOYKM U
KO:KYy. [loTpeOHOCTh OpraHru3Ma B BOje yAOBJICTBOPSETCS 32 CUET MUIIU U MTUThHSI.
[Tuia, 6oraras yriaeBojgaMu BEAET K 3a/iepKKe BOAbI B TeJjie. 3BecTHO,
HaIpuMep, 4TO Yy JICTEH, MOIYUYarolIUX ¢ MUIIEH, O4€Hb MHOTO YIJIEBOJIOB,
CPaBHUTEIIBHO OBICTPO YBEJIUUMBACTCS BEC TEJIa, U OHU CTAHOBSTCS KaK OBl
«PBIXJIBIMI.

JI1s1 BO3MeEIICHYS MOTEPh BOABI OpTaHU3Ma B3POCJIbIM YEJIOBEK TOJIKEH
€XEJIHEBHO I0Jy4yaTh B cpeaHeM 2-2,5 j1 Boabl. YacTh 3TOTO KOJIMYECTBA
BBOAMTCS ¢ nuuied. Hanpumep, xaed coaepxkut okoiio SO0 % Boabl; kapTodelib
npuOIN3UTENBbHO Ha 76% cocTouT M3 BoAbIL. B cpennem okoiio 1- 1,5 ;1 BoabI
OpraHU3M MOIYYaeT ¢ KUAKMMHU 0JII04aMu (CyIIbl, Yaii, HAMUTKH).

B :kapkyio noroay norepu Boabl C TOTOM 3HAYUTEJIHHO YBEJINYUBAIOTCS,
MOATOMY M MUTh MPUX0AUTCs Oombine. OgHaKO, Ype3MepHoe MUThE BPEIHO T.K.
YBEJIMUMBACTCSl HATPY3Ka IS cepana u nmovek. Kpome toro, uem 0osblie
YEJIOBEK MbET, TEM OOJIbIIE MTOTEET, @ C TOTOM M3 OpraHu3Ma yIaIstoTCs
HEKOTOPBIE MOJIE3HbIC JIJI1 HETO MUHEPAJIbHBIC BEIIECTBA U BUTAMUHBI.

Boanblii 0a1aHC — COOTHOLIEHHE MEKIY KOJNYeCTBOM MOCTYNUBIIEH U
BbI/IeJIMBIIENCS BOJAbI B OPraHnu3Me 4eJ0BeKa.

Hapyiienue 3Toro nocTossHCTBa MOKET BbI3BAaTh 3HAUUTEILHBIC U3MEHEHUS
B (YHKIIMOHAJILHOM COCTOSIHHHM OPTaHU3M.

OT1ék — cKoIIeHHe BOASHUCTOM KUAKOCTH (TPAHCCYAUTA) B TKAHAX
OpraHu3Ma B pe3yJibTaTe HapylleHUs] HOPMAJIbHOI0 B3aMMOOTHOIIEHHSI
MEKIy NPUTOKOM M OTTOKOM TKAHEBOH KUJKOCTH

MexaHu3M BO3HHKHOBEHHUS O0TEKA

Uepes cocyAuCThIe KAUIUISIPhI MPOUCXOIUT MOCTOSHHBIM OOMEH MEXTy
TKaHEBOM KUJIKOCTBIO U KUIKOW 4aCThIO KPOBHU.

Broixoskaenue (mponoTeBaHue) — ;KUAKOCTH Yepe3 CTEHKH KPOBEHOCHBIX
COCY/I0B B OKPYKAKOIIYI0 TKAHb (MJIX HA €€ MOBEPXHOCTH) MPOUCXOAUT
HeINPepPHIBHO M HA3BLIBAETCHA TPAHCCYyAalHel

Ecnu B okpykaroyto TKaHb U3 COCYJIOB BbIAEJSAETCS
00JIbII0E KOJIHYECTBO KUJKOCTH, 2 00paTHOE BCAChIBAHHE €€
3aTPYAHEHO, WJIM COBCEM IPEKPATHIIOCH, 00pa3yeTCcs 0TEK.




Bremnue npusHaku otéka Hanbosee 3aMeTHBI PY OTEKE JINIIA, TYJIOBHUIIA,
BEPXHUX U HUKHUX KOHEUHOCTEW: BOASIHUCTAS KUJIKOCTh: CKOILISASICh B
MOIKO’KHOM KJIETYATKE, BBI3bIBAET HAOYXaHUE KOKHBIX TTIOKPOBOB, YTO BEIET K
YBEJIMYEHUIO 00bEMa COOTBETCTBYIOIIMX YACTEN TeJa; OTEYHBIE YaCTH TECTOBATHI:
SIMKa CJIeJlaHHAasl B HUX BJIaBJIMBAaHUEM MAJIbIla JIOJTO HE UCUE3aET; OHU OJIeIHbI,
X0JIOJIHbI HA OINYIb, T.K.0TéYHAS KUIKOCTh, HAKANJIMBASICh B TKAHAX,
C/1aBJIMBAET KPOBEHOCHBbIE COCY/IbI M BbI3bIBAET MAJIOKPOBHE TKAHEIH.

YcaoBus, npuBoAsiniue K 0TEKY, BOSHUKAIOT (KaK MBI
HaOJII0AANI y MAIlMEHTOB) MPHU Pa3HBIX 3a00JICBaHUSX.

ITanueHT ¢ MOYEeYHLIMH OTEKAMHU

Takue 0TéKkM BO3HUKAIOT IIABHBIM 00pa3oM MpU TEX
IMOYCYHBIX MOYOM 00JILIIOr0 KoJMYecTBa 0ejika u,
CJIeI0BaTEIbHO, 00eJHEHHEM KPOBH 0eJIKaMM.

IHocnennue yaep:;kMBaKT BOAY B KPOBH U IIpHU

YMCHBUICHNH UX KOJIMYCCTBA, BOJdAa YCUJICHHO MakeT — haHTOM naumeHTa ¢

nepexoauT B TKaAHM. HapyLUEHWEM BOAHO-CONEBOIO
bonbIoe 3HaUueHE B BOSHUKHOBEHHE TTOYEUHBIX banaHca.

OTEKOB UMEET TaKKE 3aJePaKKa B OpraHu3Me

XJIOPMCTOr0 HATPHS, BBIJICIIEHUE KOTOPOTO ¢ MOYOM Yepe3 MOYKH IPU HEKOTOPBIX
3a00JIEBaHUSX PE3KO CHIDKAETCS. XJIOPUCTbIN HATPHIA, 33]IEpP)KUBASICh B TKAHSX,
NPUTATUBAET K cede BOAY, UTO U SIBJISCTCS NPUYNHON BOSHUKHOBEHHS OTEKA.

I'maporopaxe — CKOIJIEHNE KUJIKOCTH HEBOCIIAJIUTEIBHOIO (TPAHCCYaa ) B
MJIEBPAIbHOM TOJIOCTH. Bo3HUKAET y OOJBHBIX € CEPAEUHON HEOCTATOUHOCTHIO,
npu 3a00JIEBaHUU NTOYEK, UPPO3€E MEUCHHU.

IIprunHBI CKOIIJIEHHs TPAHCCYAA SABIISETCS ITOBBIIIEHUE THPOCTATUYECKOTO
JaBJICHUS B BeHaxX OOJIBLIOTO U MAJIOro Kpyra KpoBooOpaienus. CHUKeHIe
OHKOTHY€CKOI'0 JaBJICHUS IJIa3Mbl B pe3yJibTaTe HapylIeHUI 0eIKOBOro 0OMeHa
Y TIOTeph OesiKa ¢ MOYOil (OHKOTHYeCKH — 00beM Macca) UIpaeT BaXKHEHIIYIO
pOJIb B 00pa30BaHUU MEXKKIETOYHOM KUJIKOCTU. OHKOTUYECKOE TABJICHHE
CO3Ja€TCs BBICOKOMOJIEKYJISIPHBIMU KOMIIOHEHTAMH PACTBOPA, TAK KAK CTEHKA
Kanuwuisipa cBOOOAHO MPOHUIIAEMA JIJISl BOAbI U HU3KOMOJIEKYJISIPHBIX BEIIECTB, HO
He MpoHUIlaeMa /i 0eska.

I'maporopaxce ObIBacT ABYCTOPOHHHH ¥ MPABOCTOPOHHUM, 1 HUKOT 1A —
JIeBOCTOPOHHMI. OH MOKET COYETAThCs CO CKOIJIEHHEM TPAHCCyAa B OPIOIIHON
MOJIOCTH (ACHUTOM) WM C PACTIPOCTPAHEHHBIM OTEKOM IOJIKOXKHON KJIETUaTKU
(anacapkoii).
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na“"eHT X as Boabnmua Ne29

®.1.0. Ve  Jlatay 04.12.1947
Jlata 06 26.11.2012

Topoackas Kaunmacckas Boasuuua Ne29

@©.H.0. Komnanuen Asexcanp JleMbsaHOBHY 28.07.1948

Jata ofcaenosanms: 26.11.2012

_ Jama

IneBpajibHas MOJIOCTH: CJ1€BAa — HOPMA; CIIPaBa ABYCTOPOHHMIA
THAPOTOPAKC

BbiBOA: Ha OCHOBaHWYM MIPOBEICHHOTO aHAJIN3a HAOIIOACHUH 3aKIII04YaeM B
HIKHEW 4acTH MPOCBETIICHUS BBIPUCOBBIBAETCS 3aTEMHEHUE C BEPXHUM
TOPU30HTAIBHBIM YPOBHEM — THAPOTOPAKC IJIEBPAJIbHOI M0JIOCTH

Maketbl - (aHTOMBI OPraHOB Ye10BeKa ¢ AeUIMTOM BOABI.
Hean:
Ha ocHoBanwm 3HaHW{ HOPMAIbHOM W MATOJOTHYECKOW aHATOMUH, (HU3HOJOTHH,

3HAHWHW TIOJYYEHHBIX Ha JIEKIUAX, U3TOTOBUTH (DAHTOMBI OpraHOB (HOpMa M MATOJIOTHSA)
yMeThb:

- Ha3BaTh U [T0Ka3aTh aHATOMUYECKHE CTPYKTYPBHI.

- YCTAaHOBHMTH BEeAYUIUI CUHAPOM MOPAXKEHUSI OpraHa.

- C MOMOIIBIO MPENoiaBaTelii MOCTAPATHCA 00bSACHUTH NMPUYMHY NATOJOTUM B
AHATOMUYECKUX CTPYKTYpax B PE3yJbTaTe HEIOCTAaTKa BOAbI B OPraHU3ME.

1.MoaeJb xeJyAKa U CJIAM3UCTBIX CTPYKTYP.

DKCTIEPUMEHTHI TIOJITBEPIKIAIOT CISAYIOMIHM, (haKT, KOT/1a MbI BHIITUBAEM CTaKaH
BOJIbI, OHAa HEMEJUICHHO IIOMNaJaeT B KHUIIEYHUK M BcachkiBaeTca. OJHAKO 1O
MPOLIECTBUY BPEMEHH TAKOE K€ KOJIUYECTBO BOJbI BBIJICIACTCS B KEIYyJOK UEPE3 €ro
JKeJIe3UCThId JnuTeauil. Boga mocTtynmaer CHuU3y M momagaeT B KEIYIOK, TJIE
y4acTBYyeT B paciieruieHuu nuiiu. [Iporecc nepeBapuBaHus TBEPON MUIIM 3aBUCUT
OT HAJIMYUSl OOWJIBHOTO KOJIMYECTBA BOJIbI: KHMCJIOTa MOMAJaeT HA MHILY, IH3MMBI
aKTUBU3UPYIOTCS, NMIIA NPEBpPALIAETCI B TOMOIEHHYI I KHIKYH Maccy,



MPOXOJSILYIO B KUIIEYHUK JUIS CJIETYIOLIErO Tana nepeBapuBaHusl.

BHyTpeHHU# ci0 Xeny/IKa NOKpBIBAET ClIU3b, KoTopas Ha 98 % cocrout u3
BOABL U U 2 % - M3 MYNHHA, yACPKUBAIOIIEr0 BOAY. PacroyioxkeHHble BHU3Y
KJIETKH BBIJCISIIOT OMKAPOOHAT HATPHUS, KOTOPBIN 33J€PKUBAETCS B 3TOM «BOJHOM
cioe». Ecin KUCIOTa W3 KeNyAKa MbITAETCS MPOHUKHYTh CKBO3b ATOT 3aIIMTHBIN
CJI0W, OMKAPOOHAT HATPUA MOMEHTAJILHO HEUTPAJIU3YET €€.

k

B pesynprare paHHOrO mpouecca BbIAEJAETCH COJIb (maTpuii - u3
OukapOoHaTa, XJIOp - U3 KHUCJIOTHI).

N30pITOUHOE KOJNMMYECTBO COJM MEHSET BOAOY/AEeP:KUBAIOIIME CBOICTBA
MYIIHHA.

Ecnu opranusm 00e3B0:KeH, TO CIUIIKOM CHJIbHASI HEUTPAJIU3aUUs KUCIOTHI U
CIIMIIKOM OO0JIbIIIME OTJIOKEHUS COJIMB CJIW3U JICJTAI0T €€ MEHEe OJHOPOIHON U
BSI3KOW U B PE3YJIbTATE KMUCJIOTA MONAAAET HA CJAM3UCTBIN CJI0#, BbI3bIBasA 00JIb.

IIpu MOBTOPHOM MPOCAYUBAHMHU BOJbI CKBO3b CIIM3b MPOUCXOJAUT «OTMBIBKA)
(rugpaTanms)ciiosi CJIU3U U BbIMbIBAHHME OTJIOKEHU COJIH.

OOHOBJICHHBIN, IUIOTHBIA W KJEHKHHA CIM3UCTBIA Oapbep CIYyXUT
eCTEeCTBEHHOW NMperpaaou st KUCJIOTHI B JKeJTyAKe.

CnepoBarenbHo, 3(G(EKTUBHOCT, Oaphepa 3aBHUCUT OT  PeryJjsipHOro
ynorpeoJieHus1 BoJAbl, 0COOEHHO Mepe] IPUEMOM TBEPIOH MU, CTUMYJIMPYIOLIEH
BbIPA0OTKY KHCJIOTBI.

Takum 00pa3om, Bo/ia SIBJISIETCS] €CTECTBEHHOM 3alIIUTON OT KHCJIOTHI.

Xopolio ruApaTHPOBAHHBIN CJIAM3UCTBIA Oapbep yaep:kuBaeT OMKapOOHAT
HATPUSI U HeWTpaau3yeT KHUCJIOTY, 4TOOBl OHa HE MPOCAaYMBajIach CKBO3b CIH3b.
Jlmst 00e3BOKEHHOTO  OpraHuW3Ma, Kak TMpaBWIO, XapakTepeH  CiIalbli,



HeP((DEKTUBHBIN  CIM3UCTBIM  Oaphep, HE MPENATCTBYIONUNA MPOHUKHOBEHUIO
KHUCJIOTHI U Pa3pyLICHUIO CIU3UCTON 000T0UKH.

2. Mojeb: pa3pe3 roJJOBHOr0 M03ra

I'mapouedannst (BOATHKA rOJI0BHOI0 MO3ra) -

3a00J1eBaHNE XapaKTepU3yIolieecs n30bITOUYHOM
CKOTUICHUEM IIepeOpOCTTMHATILHON KUAKOCTH B
KEITY0YKOBOW CHCTEME TOJIOBHOTO MO3Ta B pE3yJIbTaTe
3aTpyAHEHUS €€ MepeMEeIeHUs OTMECTa CEKPEIUU K
MecTy abcopOnuu.

3. MogaeJb: cepaue B pa3pese
Boasinka cepana (BoasiHKa OKOJIOCEPACYHON CYMKHU, TMAPONEPUKAPA) —

CKOILJICHHE HEBOCTATUTEILHOM KUAKOCTHU (TpaHCcCyAaTa) B OJIOCTU MEepUKapa.
Yamnie Bcero HabIrOAaETCS TP TSHKETION CEPICUYHON HEJIOCTATOYHOCTH,
3a0osieBaHusAX Moyek. JKUIKOCTh IpH ruAponepuKapae npo3paydHas,
’KEJITOBATOTO 1IBETA, COJICPKUT HEMHOTO OeJika, cieabl GruOpuHa, €TUHUYHBIC
kieTku sHa0Tenusd. KomuduectBo Tpanccynara coctaBisieT 00braHo 150—300 mut,
HO uHora npesbimaer 1000 mo.

I'maponepukapa npu GOJIBIIOM KOJIMYECTBE KUIKOCTH MOXKET CYIIECTBEHHO
3aTpyIHATH padoTy cepAua ( OJbIIIKa, CHIYKAETCSl CUCTOIMYECKOE apTepruaIbHoe
JIaBJICHUE, TIOBHIIIIACTCS BEHO3HOE JIABJICHHUE U TTOSIBIISICTCS 3aCTOM KPOBU B
OpraHax).

Pacno3naioT rugponepukap/ 1o yBeJIHUeHHUIO Pa3MEPOB CEP/IIA U OCITA0TICHUIO
CEp/ICUHBIX TOHOB.


http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B4%D0%BE%D1%81%D1%82%D0%B0%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D1%80%D0%B4

3.MopeJib: IpbIKa MUILEBOIHOI0 OTBepCcTHA Auadparvsl.

MNormal Esophagus Sliding Paraesophageal
and Stomach Hiatal Hernia Hiatal Hernia

N~ A N

IIpu HemocTaTKe BOIABI (s MHIEBapUTEIBHBIX  MPOIECCOB) CTCHKHU
KHIIIEYHUKA HE UMEIOT 3alUTHOTO CJIOSI IPOTHB KHUCIIOTHI, KaK KeITyI0K (M3MCHSICTCS
CHJIa COKpAIICHUH KJIamaHOB 10 00EMM CTOPOHAM JKETY/IKA).



B HekoTophIX ciydasix BSUIOCTh KJanaHa B aAuadparme MOKET OKa3aThCs
HACTOJIBKO CYILECTBEHHOM, YTO YACTh KEJYAKA MPOXOJUT YEpPEe3 HEro B IPYAHYIO
MOJIOCTh U MTOJIyYaeT Ha3BaHHWE I'PHIKM NMIEBOAHOI0 OTBepcTus Auadparmsl.

4. Mopeib: «cpe3 IBeHAAUATUIICPCTHON KULIKW».
Pa3pymienue cJu3nCTOl IBEHAAATHIIEPCTHOH KUIIKH.

IloBbIIeHHOE COAepKaHMe X0JIeCTEPUHA B KPOBH

[ToBbIIEHHOE CONlEpKAHUE XOJIECTEPHHA CIIYKUT MPU3HAKOM TOTO, YTO
KJIETKH BKJIOUMJIM 3aLIUTHBIM MEXaHU3M IIPOTUB OCMOTUYECKOTO JaBJICHUS KPOBH,
KOTOpas BBITATMBaeT BOAY H3 KJIeTOYHOW MemOpaHbl. IHaue rosops,
KOHLIEHTPUPOBAHHASI KPOBb HE B COCTOSIHUU BBICBOOOXKIATH J0CTATOYHO BOJBI,
KOTOopasi Morjia Obl mpoiTu uepe3 MeMOpaHy M MOJAEPKHUBaTh HOpPMaJbHOE
(GYHKIIMOHUPOBAHHUE KJIETKH. XOJIECTEPUH BBICTYNIA€T B POJM E€CTECTBEHHOMN
«TJIHHBD ( HE IPOITYCKAET BOAY CKBO3b CTEHKH KJIETKH)



5.Mogaeasb: «/IBa coCTOSSHUSA ABYXCJIOHHON MeMOpaHbI».

T MEMBPAHA

N30bITOuHass BeIpaOOTKaA XOJIECTEPUHA U OTJIOKEHHUS B KJIETOYHOM MeMOpaHe
ABIIIOTCA YacTbl0 MPUPOJHOTO MEXaHW3Ma 3alUThl JKUBBIX KIETOK OT
o0e3BoxuBaHus. BbIpadoTka xosecTepuHa B MeMOpaHe - 3TO YacTh CHUCTEMBbI
BbDKMBAaHMA KIeTKU. [losToMy XosecTepuH SBISETCS >KU3HEHHO HEOOXOJMMBIM
BEIIECTBOM, a €ro H30bITOYHOE KOJIUYECTBO CBHAETEJbCTBYET 00
o0e3Bo:kuBaHun. Boxa  sBAsieTcsi  CBA3YIOIIMM  MAaTepHAJOM B
rUApaTHPOBAHHOWH MeMmOpaHe.



BHe npucTyna acTMbl Bo Bpems npucTyna acTmsl

6.Mopenb nerkmux

napkas ! Cokpawetie
MYCKYRATYPa  NyixarenbHsie nyTH o ragKo
3AN0NHEHHBIE CM3LIO anawpu

Y acTMaTHKOB HA0JIIOAA€TCS MOBBIIIEHHOE COJIEp’)KaHUE TMCTAMUHA B TKAaHU
JIETKUX, @ TACTAMMH PETYJIMPYET COKpameHue OpOHXUATbHBIX MBIIIII.
[TockonbKy B JIETKHX OJIaroapsi MCIAPEHUI0 TepsieTcsi 04YeHb MHOTO BO/bl,
OpOHXHAIIbHOE C)KATHE, BHI3BAHHOE T’MCTAMHHOM, 03HAYaeT TTOHIKEHHOE
WCIIAPEHHE BO BPEMS JIbIXaHUS ATO €CTECTBEHHAS ITPOCTAas yJIOBKA OpraHu3Ma JJis

COXpaHCHHUA 3aI1aCOB BOABI.
skeskoskeoskoskeoskoskosk

3akioueHnue

Ha ocHOoBaHUM TE€OpETUUECKUX 3HAHUN O POJIM BOJBI JUIsl JAHHOTO OpraHa
OpraHu3Ma MoCTapalvuCh U3TOTOBUTH U OOBSICHUTH MPETOJIABATEIIO U IPYIIIE CTYACHTOB,
BO3HMKAIOLIYI0 NATOJOTUIO B OpraHe B cjay4ae Je(uuura BOJIbI B HEM.

Hawm kaxercs, 4To OyJeT 3/1ech yMECTEH U3BECTHBIN adopu3Mm jaypeara
HooGeneBckoii npemun Aabdepra Cenr-bepu:

«..Boga — HE TOJIbBKO MATb, HO U MATPUIIA ’KU3HWN»,- nmeHHO B
CJI0KHOM 1 MHOTO3HAYHOU CTPYKTYpE BOJAHO-0€JIKOBBIX MAKPOMOJIEKYJI 3aJI05KEHBI
MCTOKHU Pa3BUTHsI BCEro sKMBOro Ha 3emuie.



AHKeTHPOBaHUE CTYJACHTOB U IpernojaBareien
J1o mpoBeIeHUsT POJIEBOM UTPBI — «KPYTJIBIA CTOJI CHEUUAIMCTOBY, PELINIIN

MOJIYIUTh HHPOPMAIIHIO O BOJOIOIH30BAHUA B OBITY.

AHreTta.

1. Bbl 6epete Boay Ans nutba

& V3 KpaMa: _ prreeté 174 o fon ooty i

¥ MpuobpeTaeTte 6yTMAMPOBaHHYIO:_

W MNbeTte pogHUKoBYIO:

2. Kakue 3Tanbl 4ONONHUTENbHOM
O4YMCTKM BOAbI Bbl ucnonbsyere poma?

© PUnbTpbI:

¢ Metog oTcron :

d Kunsauenue:

o Mertop: «MNocepebpeHuner{cepebparannoskra):

4 . )
JpceCrpsec Loga —> ka3 cene pililtieee

3. Kakoi cnoco6 skoHomua Bogbi
Bbi cuuraete Hanbonee apdpeKTUBHBIM?

/s _ > & =
cripnfka OGO L7 Lk O, (LLEPUITE als  BLroflTle Gt ibe ot LLEK O l8

4L bcrpeece cee Logge | AL ik ctrig KLaicee  Ey elOr i icie -ceer

Co Tzl Aoc  tlchTpp BHOimErD 1Tt OOOE L OGO 2604202 o9

DRCOAIH g L€ LD ITL Ot ftlel LT8¢

4. Wcnonesosanu nu Bl Korga -nnbo BogoneueHAe; BOAONRHE BHMLLI?

Lo trcso. Giolade £ 7 loree

[«-!( [ oS L bl LeL 777 O L el &

AHKeTHPOBaHUeE 1210 pe3yabTaTbl: 90 % pecroHIeHTOB «I0UMIIAIOT» BOAY B
OBITY; IPUOOPETAIOT U UCIIOIB3YIOT Oy THIIMPOBaHHYIO BOy — 50% (0epyT ¢ co0oii Ha
padory, y4edy u T.1.).

VY 80% B kBapTUpax yCTaHOBIIEHBI BOJOCUETUUKH; 15% OnpomeHHbIx
MCITOJI30BAJIM BOJTy B KaUECTBE JICUEOHBIX IIeIeH — BOI0JICYEOHUIIAX CAHATOPHEB.



KOMI/IKCLI, HNpeacTaBJICHHBIC HA KOHKYPC « Ky.]IbTypa BOAOINIOJIb30BAaHUA»

Mp1 BbIOpanu Juist IpeACTaBICHUS paboTy OJHON CTYJCHTKU — MEPBOKYPCHULIBI —
IlecronasoBoit AHacracuu. Ham noHpaBmiace €€ MaHepa - B3I Ha
BO3MOJKHBIE CTIOCOOBI SKOHOMHH BOJIBI.

BT 1o HAaS SKowounmTs Goawl

Crmnygeqmms il ynnn [inwnsniboi  dicamin AT yriren Iiconecrisnebos plcoam? fgiu

Komukcebl « bepute npumep ¢
MEHS»




dororpadpum MmakeToB
1. MakeT ’HJ10T0 paiiOHa ¢ COOPY’KEHUSIMHM OYMCTKH BOJ.

[Tocne Toro, kak BojAa ObLIa UCIIOIb30BaHA B IOMax, Ha MIPOM3BOJICTBE, OHA MOCTYNAET B
KaHaau3anu. O6bIYHO 3Ta BoJa ObIBAET OYEHD CUJIBHO 3arpSI3HEHHON, TOATOMY TPEXKAE YeEM
OHa BEPHETCS BHOBb B PEKH M MOpEH, €€ OUHIIAIOT, T.€. MIPOITYCKAIOT Yepe3 OUMCTHbIE
COOpPY KEeHHSsl.

Ha o4ncTHBIX COOpYKeHUNAX BOAY 00padaThIBAIOT B TPH dTara:

- MepBbIi ITAll — MEXaHUYECKOe ounIeHune (0T Tpsi3u, Mycopa, TICHbI).

- BTOPOii 3Tan — 0M0J10rH4ecKoe ounineHue (CrenraibHble OaKTepuH, pasiararonme
BEIIECTBA, 3arPSI3HAIOIINE BOJTY )

-TPeTHii ITaN — XUMHUYECKOe OUHIIeHHe (XMMHUSCKHE BEIICCTBA, YMCHBINAIOIINE
conep>kanue GpocaToB U IPYTUX BEIIECTB)

Ha makere:

KpacHble TPYObl — KAHAJIM3ALMOHHbIE
BO/IbI CO CTaHIIMEH OYMCTKH;

CHHMe TPYObI — IUTHEBAS BOJIA C
BOJI0OYHUCTHBIMH COOPYKEHUSIMU
BO/JIOHANIOPHOM OanIHen

MakeT »KHJI0T0 paiioHA ¢ BOAOOYHCTHBIM COOPYKEeHHEM H|
CTAaHLMeEH 0YMCTKH KAHAJIM3AIHOHHBIX BOJI.




2. MakeT BOA0B032a Ha yjuIaxX MOCKBBI.

B crapuny HE TO 4TO B cenax U ACPEBHSIX, HO Ta)Ke B CTOJIMIIC HUKAKHX
BO/JIONIPOBOIOB He ObLI0. B nepeBHe — jierye, Tak KakK y KaKI0TO JoMa ObLT
BBIKOIIAH CBO#i KOJIO/A€N, WM BOTy IPUHOCHIIN B BeJIpax, HaA KOPOMBICJIE 13
POAHMKA UM U3 POPYOH. B roponax xe ¢ 3TUM Je10M ObLIO CIIOXKHEE.
Kononiel, koneuno, 1 B Mockse 0buti. Ho BOT Bo/1a B HMX JajeKo HE BCETaa
TOJIUJIACH JIJISl IUThSI — OY€Hb YK TOPOACKAas KU3Hb JJIS YUCTOThI BOJI0EMOB
Bpe/HAas.

A motomy cHabkeHHEM TOpOKaH BOJOW 3aHUMAJINCh BOAOBO3bl. MOCKOBCKOI0
BOJ0B03a MOXKHO ceiyac yBUIETh Ha CTapbIX (hoTorpadusx win KapTHHAX
MOCKOBCKHUX XYyI0OKHHUKOB.

BoT 1 MBI «co31a51» CBOEr0 BOJIOBO3a TAKUM, KAKMM ce0e MPEICTABIISEM.
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BMECTO IIOCJIECJIOBHUAL......

Bort u Bce 0 Boge... Bnpouem, pa3Be M0O:KHO paccka3athb 0 Boae
«Bce»? bynem KaaTb HOBBIX OTKPbITHII! MBI Y3HAJIM, YTO B HALLIeM ropojae
nesqaercss MHoroe, 4To0b1 He 0610 YTpo3bl B Kamiie Boabl... A Mbl, kak
MoOKeM, 3 ToMmy momoraem: Cieaum...QunimiaeM... IJKOHOMHUM...

Byaem m100uth Boay, caymarh ee mieck....
9TO OHA PA3I'OBAPUBAET C HAMM....

A moka, noka Oynem Oepedb ee, Kak camoe 00J1bIIIOEe B MUpe 00raTcTBO,
Ty CaMYI0 «IIPOCTYI0» Boay, 4To Tedyer U3 KpaHa, IUICHIETCH B PeKaxX M 03epax;
TY, YTO MbI Ib€M U3 YHCTOr0, KaK cjie3a poauuka u oygem IYMAThD:

«/KuBu, PoqHUK, )KUBH...!»
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