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Berymienue.

Booa... Kazanoce 0vl, mbl 6cé 3nHaem npo Heé, 6njiomv 00 MONAEKYAAPHO20
cocmaea, u, He 3a0YyMblEAACH, 2060pUM, Ymo 600a smo - H20, mo ecmv, nexan
CIMPYKMYPHAA OPZAHUZAUUA AMOMOE 6000poda u Kucaopooa. Ho, umo oenaem
600y NPU2OOHOU ONA RUMbA, OA HOO0OEPHCAHUA CYULECHIBOBAHUA HCUBHIX
KlemoK, a umo oenaem eé yxce cmepmenvHvim sadom? Heyscenu monvko
Xumuueckue 000aéKu U Haauuue 001AE3HEMBOPHLIX MUKPOOP2AHUIMOS,
KOmopvle MOMCHO GbIAGUmMb J1A00PaAmopHbiMu ucciedosanuamul A moxcem
Obimb credyem noooumu K 60npPoOcy HECKOAbKO ¢ 0py2020 KOHUA — 4mo, eciu
UMEHHO cama CMmpPYKmypa 600bl C030aém ycio6us 0ii 00pa308aHUs HOGHIX
XUMUYECKUX ITIEMEHM 08 U PA3MHOMCEHUA Dakmepuii?..

C 600011 ceaszana He moabKo ocobenHocmy eé ynompeodaenun. B pazzoeopnoii
npaKmuKe Jums 600y - INMO 038yHUUBAHUE HAOOPA NYCMBIX BbIPANHCEHUIl, YACHO
UCNOIb3YEeMBIX 8 AZUMAUUOHHBIX UeNAX U 6 CKA3KAX 0 cuacmaueom oyoyuiem. B
HAYYHOU cpede «YMBIMbCAY» - IMO HNposalums 3aujumy ouccepmauuu. B
00uxo0e «UCKynamv) - Mo U 8blIKynamv KOHA UlU peOEéHKA, U ORYCHUmMb 6
2pA3b KOHKYpeHma, u 000ams U3 JIYHCU NPOXOIHCUX, NPOE3HCAs HA AemoModule.
Booa oOvieaem pazunasa - conémasn, npecHas, 00xcoeeas, Koa00€3HAA, PeUHA:A
(o3épnasn). Ho c2naenoe, cozracuo axademuueckou gopmyne, ona -
«2onybosaman ¢ moacmulx cnosax». «Hayke mouno uzeecmno, ckonbko 600vl
HA00 6 CYMKU 6blNUMb CPeOHeMy Ue/l08eKy, 6 nepecuéme K 6epo.1iody Imo
coecem Hemnoz2o. Ho omkpoimeim ocmaémcesn éonpoc - 3auem 4enosexy 60oa, u
KaKyo y#caxcoy oH ymoJsaem»?

CKobKo ce 3a2a00K maum 6 ceoe éooa!

Ilouemy u3 o2pommoill, C6UHUO0BOU Myyu He 6cez0a uoem 00#co0v? H nouemy
UHO20a 005#c0b udem npu omcymcmeuu Ha Hebde obdraxoe? OmKyoa oOepemcs
600a 60 epemsa 00xcoa? I[louemy ozpomuvie od1aKa He nadalom HAM HA 207108Y,
eciiu, no C/106am y4EeHbIX, 6 HUX MOHHbBL 60012

Camvie madxcenvle - maxk Has3vigaemvie NEPUCHO-KyUegble obraKa -
oomsazueaiom 00 20 ke na Kyouueckuii memp. Tak nouemy dce myuxa He
naoaem?

Bce suoenu, kax coouparwomcsa od1aka, HO HUKMO He 3A0YMbIEAICA HAO meM,
nouemy OHU 603HUKAIOM UMEHHO 8 MOM, Ul UHOM mecme HebocKnona. Mul ne
3ameuaem HeoOHOpOOHOcmel Ha Hebe. Kozoa ono uucmoe u sacHoe, 2iyboKozo
cunezo yeema. Ho, 60pye, uz nuuezo, noaensemca 001a4ko, CHAYaNaA HEHCHOe U
benoe, a npu uzmeHeHuu oaeneHusn (nepenade MepHOCMU), OHO CHIAHOBUMCA
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yoHce He 0OUHOKUM, 603HUKAION 8eUieCMEd, U3PACX0006AHHO20 AKMUBHOCHIbIO
Haweil naanemsl. Mamepuanuzyemcsa H06asA NOPYUA NEPEUUHBIX MAmMepuil 6
HEOOHOpOOHOM npocmpancmee HeoOocknona. Ecau 6v1 ne 3ma «manna
HebDecHan», 6pA0 U Obl 603HUKIU Ueble MOIUWU 001aK08, npuuem O0ueHb
ovicmpo, oo6paszys 2po3oevie uepHovle myuu... Heyxycenu 20e-mo MmouiHo
ucnapunace 600a, cooupasace 6 Heodecuvle émkocmu? Iloxosce, umo Hem.
Ilpocmo uoem nononnenue 600bl UiU HYHCHO20 8eUieCMEd, UPACXO0008AHHO20
AKmMueHOCmMbvl0 Hauwiell naanemsvl. Mamepuanuzyemcsa H0O6AA NOPUUA
nepeUUHbBIX Mamepuil 8 HeOOHOPOOHOM npocmpancmee Hedocknona. Ecnu ov
He IMa «MAaHHA HebecHas», 6pA0 U 4UeN08eK CMO2 CYuiecmeosams Ha
NOGEPXHOCHIU PA3YMHO20 KOCMUYECKO20 KOpaodia nod Hazeanuem 3emns!

OmkKyoa snce Kk ham npuxooum ooa?

Boda, KakK useecmmHo, nojiyuaemcia u3 Kocmoca nymem npeoﬁpaweanuﬂ
peuiemKu Kocmoca.

Ilpomonnoe eeujecmeo (unu pusuyecku niomuoe euiecmeo) 603HUKaem npu
CAUAHUU ceMU (OpM HEPeUUHBIX Mamepuil 6 UOPpuUoOHylo gopmy 6
coomeemcmeyouiell  30He UCKpuenenus npocmpancmea. H ecau mo
UCKpUG/IEHUE OMAUYAemcsa, Mo U Mmacca NPOMOHHO20 eeuiecmea 0yoem
OMAUYAMBCA U NO-PAZHOMY UCKPUBIAMY NPOCMPAHCHIEO MUKPOKOCMOCA. Mo
oejlaem amombvl PAa3nuUYHBIMU RO CEOUM CEOUICHMEAM U Kauecmeam. Imo

Aeiaemca npulmnoﬁ mozo, umo nonaoas 6 PA3HblE IHepcemuiecKue ypoeHu
npocmpancmeennoﬁ peuiemKku Hawell njaianemaosl, aAmombl 06pa3y10m HoOé6ble

COCOUHECHUA — MOJIEKY/ibl Uiu KpucmaviniecKkue CmpyKkmypsl, Komopbsle HaAM
3HAKOMbl KAK NnOJié3Hble UCKonaemabale.

Hawa nnanema omHocumcsa K Kameeopuu «ycmpoOeHHBIX) (CO30aHHbBIX)
naaunem, oonaoaruwux KOHKpEmHOo HAOEe/IeHHbIMU
(uoenmupuyuposaHHbLIMU) YCAOBUAMU HCUSHU U YCIMPEMIAEHHBIX CE0CU Uebl0
Ha pazeumue ceoeii Hueunuzauuu no Pazymennoii opuenmayuu.

B nacmosawee epema uzeecmmuvl cayyau nOAGNEHUA HOBLIX NOIE3HBIX
uckonaemuix (uzympyoos) e paspadomaunnvix u 3aopouwiennvix waxmax. To
ecmo, CUHMmMeE3 eeujecme uoem HOCMOAHHO C ONPeoeeHHON CKOPOCHIbIO,
3amemums KOmopyw 4eno06eKy 6 medyeHue 00H020 NOKOJIeHUA HeGO3MON}CHO.
H3menenua moxcno omcneoums mojabKo HAKANIUBAA C8EOCHUA U OAHHbIE 6
meuenue HecKOJIbKUX NOKOIeHUI.

Tak sce eocnonnalomcea Opy2ue noje3Hvle uUcKonaemvle, HAnpumep Heghme.
OmKyoa j#ce K HAM ROCMYRAem Mo HOBoe 8euecmeo?
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Ono cunmesupyemca u3 IIM (nepeuunvix mamepuii), Komopble 0alice nocie
¢opmuposanus naanemol 6 30He UCKPUBIEHUA NPOCMPAHCIEA NPOOOIHCAIOM
emeKkambv K yenmpy 3moi oepopmayuu, oopazya y3ivl u HeoOnopoonocmu. Ilo
cymu Oena, Hawia NjaaHema npeocmaenaem  co00U  HEOOHOPOOHYIO
Kpucmaniuueckyo cCmpykmypy, ¢ y3iamu no Xapmmany, nOa0MCUmenabHolMu u
OMpuYaAmMenbHbIMU 30HAMU U NEPenacamu MepHoCmu uiu yacmomaot ¢oan. Kax
MONbKO 8 KOHKPEHMHBIX YPOBHAX MmepHocmu Ammocghepovr (Amomocghepor —
¢uszuuecku nnomnuout cghepol naanemut, cocmoauieii u3 ATOMOB) eo3nukaem
nexeamka @II eewjecmea, mam cHoea udem cunme3s 3a C4UéM CAUAHUA
nepsuunvix mamepuil. Heobdxo0umo monvko Hanuuue HYIHCHHIX Mamepuii 6
HyJycHom mecme. Booa maxoice cmanoeumca cmpoumenpbHbiM Mamepuanom
HO0B8020 NPOMOHHO20 6euiecmea, MeHAA c6o10 okmagy no A.M. Xamuioogy.

Kaowcowvtit 200 6 nouv ¢ 18 na 19 ameapa Cucmemoni Ynpaenenusa 3emau
npuHUMaemcs HOBbLIU CHMAHOAPM 600bl HA 200 6nepéo (KpeuieHCKasa 600a).
Ocenvro 2015 200a, 25 okmaopa 3aeepuiuica nepevlit YemuvlPEXAenmHull Iman
nepexoonuvix npouyeccos. 19 aneapsa 2016 z00a 6ooa oopemém HoGblE CEOUCMEA
u Kauecmea 6 coomeemcmeuu c Bexmopom Ileneii Poonoit Cucmemot
Ynpaenenusa 3emnu.

Hackonvko Kaxcowvlii uenoeek 0yoem 20moe K ynompeoieHuro maxkoiu 600bvl, ece
Mbl y3HAEM Yydice uepe3 HECKOIbKO MeCAles.

Hecoemecmumocmp Kiemok uenoeeka ¢ HOGOU 6000l MOdcem Hnpugecmu K
mMomy, Umo HHcueds KIemKa 4en06eKa HAYHEM mepamov GHYmMPUKIEmOUHYIO
800y, UMO NPOAGUMCA 6 8UOE WIUPOKO20 CREeKMpPa 3a001e8aHUIL.

Bmopoit nepuoo nepexoomnsix npoueccoé omauuaemcs om nepeo2o Nepuooa
OHbIX CHUICEHUeM naacmuuynocmu eo3oeiicmeusn. Ecnu 6 nepeom mnepuooe
U3MEHEHUEe  HCUSHECONPOBOMNCOCHUA  JHCUBOU  KIemKu  RPOUCXO00UNO ¢
KomneHncauueii OMpuuamenbHo20 6030eiicCmeus, mo HAYUHAA CO 6MOPO20
nepuooa, maxkasa KOMneHcauus HaAaYHém cepbé3Ho CHUNCAMbCA.

B oannom coopnuke coopanvl mamepuansl, Komopule packpovléarom HAM MAilHy

600bl. Hecmompsa na euoumyro npocmomy — 3mo 00UH U3 CAMbBIX 3A2A00YHbIX
INemMenmos Ha 3emue.




O 600e uzgecmno 6cé - u3 uez0 OHa cocmoum, KaKk oHa noaydaemcs (Kpyzo06opom
600bl 6 npupooe), Kakas OHa Ovleaem - npecHas (numveeas u mexHUYeCKas,
OUCMUNIUPOBAHHAsA) U CONEHan (00b1uno mopckas). Conényro 600y ynompeodnaom
00bIUHO pblObL, A4 NPECHYIO - 6C€ OCMATIbHDIE.

A. XaTsI00B
«Boua = ZKHOKOCTh, ro.uyﬁona'raﬂ B TOJICTHIX CJIOAX))

(DPuzHueckas SHMAKIOMEAMS, T.1)
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«A 0e3 BOIbI M HH TYAbl, W HH CIOQBD»

(Boara-BoJra)

Boma

O Boze M3BECTHO BCE - M3 YEro OHA COCTOMT, KaK OHa IOJy4aeTcsl (KpyroBOpPOT BOJbI B
npuUpoje), Kakas oHa ObIBaeT - MpecHas (MUTbeBas W TEXHUYECKas, AUCTHIUIMPOBAHHAS) W
conénas (00br9yHO MoOpckast). CoJi€Hyl0 BOAY YHOTpeOISIOT OOBIYHO PBIOBI, a MPECHYIO - BCE
ocranbHbele. Eciiu paccMaTpuBath ()eHOMEH «3eNEHON BOABD C TOYKM 3pEHHUS O(PUIHAIBHON
HayKH, OJy4uM abCcypa, MOTOMY pacCCMOTPUM HE HAYYHYIO TOUKY 3PCHHUS.

MueHHe THIETAHTA 0T HAYKH (M moacka3km CucTeMbl
YupasJieHus).

Bce Ouonornyeckue CTPYKTYpbl Ha 3eMiie CYLIECTBYIOT B TpejAeiax pPEHIETKH, pa3Mepsl
SYECUKHU U CTPYKTYpPa 3TOU PEIIETKH OIUCAHbl B «XOJIOHBIN SAACPHBIA CUHTE3». HanmomHuM, 4To
COOCTBEHHO cama pemETKa COCTOMT M3 KyOWMKOB, Kax7oe peOpo KOTOPOro SBISETCS
SHEPreTUYECKUM MOJIYJIEM C 3aJaHHOW YacTOToW IBHKeHus 3apsana. [lpum co3manmm 3emun
BHYTpU KyOHMKa MMenach pabodasi CTPyKTypa MHOM pemérTku, a KyOmueckas HCIOJIb30Bajach
TOJIBKO JUIsl KOHTPOJIA. boisiee 5 ThICSY JIeT Ha3aa HeKasi CUCTEMa U3MEHUIIA COOTHOLICHHUS CBA3EH
Y, BBEJS MPUBE3EHHBIE AJIEMEHTBI, CO3/1ajla HOBBIM THUII PEIIETKH, B KOTOPOU U CYIIECTBYET BECh
mup. ['mybuna srtoii pemérku = 2200 M, Boicota = 12400 M. D10 1 ectb Hoocdepa, unu cpena
OOHTaHMUSL

Jlo u3MeHeHuit Bojia MMesa HHYIO CTpYKTYpy. IlyTém BBOaa B peméTky nonos Na', Ca’, Mg* u
JPYTMX HOHOB IIOJIYYWIH Ty BOAY, KOTOPAsi U ONMCAaHA B SHIUKIIONEIUN.

Kpome Toro, BBOJ IOTOJIHUTENBHBIX CTPYKTYp HOHOB B CYILECTBYIOIIHE (HO HE paboTaromue)
CTPYKTYpBl U3MEHWIN U Ka4ECTBO BOJBI (IIOJIy4€Ha MOPCKasl BOJA).

B ycnoBusix IlporpamMmHBIX HM3MEHEHHUH, NMPOU3BOAMMBIX CHCTeMON YIpaBi€HHs 3eMIM,
M3MEHWINCh HEKOTOPBIE CBOMCTBA 0a30BOM pEIIETKY.
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VYuuteiBass mporiecc (OPMHUPOBAHUS «30J0TOTO MUJLIMOHA», HEOOXOIUMO MEepPECTPOUTH
PEemETKH K HOBBIM 4YacTOTaM, KOTOpble ObUIM BBeAEHHI 1o mporpamme jao Ilacxu 2007 rona.
ITyck HOBBIX yacToT mpomén uMmeHHo Ha Ilacxy. HecoorBercTBue 3Hepro3aTpaT 0OMEHHBIX
IPOIIECCOB TPUBENT K JOMOJHUTEIBHBIM HM3MEHEHUSIM CTPYKTYp PpeIIETKH, MOTOMY BOJa,
nocrymnaromas ¢ ryouss! 6osnee 5000 MeTpoB, IpU ABMXKEHUH CKBO3b PEIIETKY C M3MEHEHHBIMU
CBOICTBaMHU, CTajla MPHOOpPETaTh HHBIE CBOMCTBA, KOTOPHIE HE ObUIN 3aIPOrPAMMHUPOBAHBI.

PaccmoTpum paznuuns 1 OCOOCHHOCTH BOJBI B YCIOBHSX M3MEHEHHUS CTPYKTYPBI PEIIETKH
Hoocoepsr. lns H = 0 M Hax ypoBHEM MOpSI:

Texymas Crpykrypa
HcxonHast cTpyKkTypa | BOJBI Crpykrypa
N HanmeHnoBanue CTPYKTypa |BOJBI "T"omy6oit MOPCKOH
BOJIBI naryHsr" BOJIBI
(mo IMacxu) (Maubta)

Crpykrypa
BOIBI M 44

Temmeparypa
3aMep3aHmIOC

-3.5 0 -6.2 -8.0 -12.0

Temmeparypa
kurenus °C (*)

107.3 100 102.5 104.0 124

Cgetno- | [Ipo3paunsl CBetJio- Caetiio- Caetiio-

3 |Konneuncar N . . o
3€I€HBIM U roxy6oi 3€JI€HBIN cephId

KoanuectBo o84

C 232 241 239 244
ACUCTBYIOIIHUX 4aCTOT

4

. . + +
OcHOBHOI HOHHBINA

cocCTaB B MOJICKYJIC
BOJbI:

Ca'

Mg*
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[Ipu 3amep3aHuM MOpPCKOM BOJBI 0OOpa3yeTcs JEN, B CTPYKType KOTOpPOro OoJblie
HEOO0XOAUMBIX JUIsI 0OOMEHHBIX MPOIECCOB HOHOB, KaK B TUTHEBOI BOJE.

3TO CBOWCTBO UCHOJB3YIOT B OCHOBHOM IITHUIIBI, TIOJICHH, O€JIble MEIBEAN, TMHTBUHBI.

OTmeTuM, 4YTO LBET BOJBI ONPEAENAETCS HE CTPYKTYypOoill camMoil BOJbl, a YCTaHOBKOW B
CPEIHIOK TOYKY I10 ONITUYECKOMY CIIEKTPY OTHOCHUTEIIBLHO CYIIECTBYIOLIEH PEIIETKH.

Ecmu pemérka Hoocdepsl Oyner mpuBeneHa K UICXOAHONH HOPME, TO U IIBET BOJBI U3MEHUTCS
Ha cBeryo-ronyOoil. [lpu mepeBo3ke BOAbI MEpeMEUICHHE MPOUCXOIUT Yepe3 PEmETKH, B
KOTOPBIX YacTh CBOMCTB HM3MEHEHa, MOTOMY M Boja OyleT NpuBe3eHAa HE C HCXOJHBIMH
CBOMCTBAMM.

CrnexTpanbHbIl aHaIM3 TMOKAXKET JIMHUHM, COOTBETCTBYIOIIME YacToTaM W3iydeHus (Oera
MUHYC) CaMOW peméTKku, HO He 0a30BOM CTPYKTYphl M B HEKOTOPBIX CIIydasX - YacTOTHI
U3JIy4EHUs PEIIETOK COOTBETCTBYIOLUIUX MOHOB. AHAIN3 HA PAJIUOAKTUBHOCTH MOKAXKET TOJIBKO
OeTa pacrmaj Uil CaMOTIPOU3BOJIBHBIN pacma.

I'maBHBII BONpOC - MOKHO JM ynorpe0asitb HoByw Boay? W na, u Her! HoBas Boxa
COJICPKHUT MHOE KaYECTBO CTPYKTYPHI M B MIJLIHAP/bI pa3 OoJbIlIee KOJIUYECTBO YAaCTOT, YEM Ta,
K KOTOPOH «BCE IIPUBBIKIN». HO B HOBOM BOJIe COCTaB MOHOB IPYroM, XOTs IO BHEIIHEMY BUIY
U TI0 CIIEKTPY OTIUYUN MOXKET U He ObITh. M moka He OyyT nmpuUBEICHBI B COOTBETCTBHE HOHHBIM
Oananc, i 88% HacenmeHHs 3eMJM 3Ta BOJA HE MPHUroJHA JUIsi MHUThsA, U €€ MOTpedieHue
npUBEIET KO BCEM TEM 00JIE3HSAM, KOTOPBIE MPpHIyMaia MEAULIUHA.

Ocraérca 12% HacemeHus. OTO Te€, KTO TI'€HETUYECKH OCTaJCid JKHB IIOCIIE BCEX
npeoOpa3oBaHuil. ITa 4acTh HACEJICHUS MOXKET CIIOKOWHO YIOTPEOIATh HOBYIO BOY, TaK KakK IO
YPOBHIO '€HETUYECKOIO PAa3BUTUS OHU CTOAT HA HECKOJIBKO IOPSAKOB BBIIIE, YEM T€ K€ KUTEIU
Majoi Azun.

ITpuse3énnas Cucrema YnpasieHus:, kotopas 3ameHuna Mexoanyro CucreMmy, He B COCTOSIHUM
U3MEHUTH CTPYKTYPY HOBOH BOJbI, TOTOMY OYAET U3MEHATHCS caMa PelIéTKa U MPOU3BOIUTHCS
Ouosiornyeckas MpHUBs3Ka TOM yacTu HaceneHus (u3 88%), KOTOpasi CMOXKET BBDKUTH B HOBBIX
YCIOBHSIX XOTS OBl OJTHO TIOKOJICHHE.

HexoTopsie MpodaeMHBIC PEIICHUS M0 BOHAE

Bona, xak u3BecTHO, mosyuaercs u3 Kocmoca myrem mpeoOpasoBanusi pemierku Kocmoca.
Nmeem crenyromniyro TabIHUILy:

IImoTHOCTB HOTEHILIMAIOB
OxraBa npeoOpa3oBaHus
BO3ACHUCTBUSI

(BonbT/M°)

N3onsuust mpoTOHHOTO atoMa 64.000000 12464.0000
VY nanenue 12 cBsazeit 72.450450 8.2484

VY nanenue 12 cBsazeit 84.450450 |1.8464
JloGaBneHue 4 cBs3eit 96.125125 |48.1284

H3MmeHeHne mI0THOCTU IIOTCHIHUAJIOB
HHXXHECTO CJI0A aTOMa

N | HaumeHoBaHuE CTPYKTYpbI

32.625625 |2.4864




Msmenenne CTPYKTYPbL |75 695605  |2864.0000
ITOTEHIMAJIOB BEPXHEIO CJIOS aTOMa ' '

Co3gaHne CBI3KM [0 HIDKHEM
A Y'84.625625
CJIOI0 AaTOMOB

0.6484

Cosnanne CBAKM 1O BEPXHEMY ao corooc
CJIOI0 aTOMOB .

0.0840

N3menenne anpbeno BepxHero cinost (32.750750 0.0064

@opMUpPOBAHUE JBOMHOW CHUPAIA
(6ul)

VYianeHune HEUTPUHHOM OCHOBBI
Crupalu

10 48.450450 0.0008

21.450625 0.4864

12 dopmMHupoBaHUE CIIUPATH HA OCHOBE
6 cBsA3en

96.750750 0.0064

PaCCMOTpI/IM OTACJIbHO MMPU3HAKH CITUPAJIH.
1. ®opma

Bona ¢opmbl He nmeer. @opMy BOJBI CO3/IaCT BHEUIHSA Cpela - €cld 3To armocdepa, To
pemeTka atMocQepsl, €CIH 3TO BOJOEM, TO KOHTYp CIIEKTpa pelieTok BojoeMa. Boaa n3BectHa B
COCTOSHUSIX - TBepAoM (JIe[, CHEr), JKUIKOM M Ta3o00pa3HoM (map). Bce atm cocrosHus
COXPAHSIOT TUMQY CIUPAIIH.

[IpenenvHbIe COCTOSHUS POPMBI (TUM(BI):

Himxnnit npegen - 273.2 °C, npu paBrernn P = 0 mm pr. cron6a, 18.4 % BIaXHOCTH.

Bepxnnii npezaen + 164.0°C, npu masnernu P = 760 MM pr. cTomn6a,100% BIaXHOCTH.

Karmus Bogpl ¢opmupyercsi Kak ONTHMalbHas a’poJuHaMuyeckas (opma it cKopocTel
nerkeHus (karm) ot V = 0.012 mo 759.2 M /cek.

[Tpu nBM>XeHUH B mpenenax atMocheps! (hopMa Karu U3MEHSETCsl B COOTBETCTBUU C alibOEI0
CII0s1, B KOTOPOM OHa JIBIKeTcsl. [Ipr 3TOM U3MEHsIeTCsl LIBET U CKOPOCTb.

JIBI>KEeHHEe MHEPLHUOHHO - HEHMHEPIMOHHON MacChl B IMOCTOSIHHOM WJIM NEPEMEHHOM IIOJie,
CO3/1aBa€MbIM  CTPYKTYpPOH PpEIIETOK HAa3bIBAE€TCS TATOTEHHEM. 3a CYET pPacCeHBaHMA
HEMHEPIIMOHHON Macchl motydaeM 3(p@eKT TopMoxeHus (a9poAMHAMHYECKOTO COMPOTUBIICHNU).
[Ipu pacceuBaHuM Kamjisi TepsieT C(HOPMHUPOBAHHBIC IMOTEHIMAIBI (CO3/1aBaEMble C YYETOM
NoTeph), U Ha BBICOTE, COOTBETCTBYIOHIeH H = 0 MeTpoB Ha MOBEPXHOCTH MOPS, MOJydaeM
MMEHHO Ty BOJIy, KOTOpasi U Hy>KHa KUBOM KIIETKE.

CtpyKTypa cHupaiy BBIACPKUBAET HE TOJIBKO BBICOKYIO TEMIEpaTypy M BIaXXHOCTb, HO U
nasneHue. Tak, eciu B3sTh TPYOKy cedenueM | x 1 cm, To mpu mmHe TpyOku 10000 merpos
(ry6uaa MapuaHCKOH BIagMHBI) MONyIHM AaBjieHHe Ha cTpykTypy 1000 kr/cm® , mpu Takom
TaBJICHUH JIt00ast He CBS3aHHAsl CTPYKTypa pacChIaeTcs, a BOJa HE M3MEHSET JaXKe IBET, TaK
KaK JJaBJIEHUE CTOJI0A yPaBHOBEUICHO PEIIETKOM BOI0EMA.

[Tpu pe3koM M3MEHEHUM (CHATUHU MOTEHIIMAJIOB HECYIIEH pEIIeTKH) CTPYKTYpbI, HApUMep,
npu TaiyHe, Boja 3a0upaeT Ha ce0s AT MOTSHIMANBI K U3MEHSET LBET ¢ OJeIHO royryooro Ha
Cephlid, TO €CTh MPHOOPETAaeT MPU3HAKU <OKUBOW BOJBD». V3BECTHO, YTO MOCJE MPOXOKICHUS
Taiipyna B 1eHTp QopmMHpOBaHUs TaiipyHa coOHMpaeTcs JJAOCTATOYHO MHOTO MOPCKHUX
oOuTartenei, KenauuX NOJAKOMUTHCS OCTaTKaMH KUBOU BOJIBI.

B Xxumuu uW3BECTHO MOHATHE «OEH30JbHOE KOJbLO». C TOMOIIBIO TaKOTro KOJIbIa
¢dopMUpYIOTCS BCE XUMHYECKH YCTOWYHMBBIC COCIAMHEHHs, B TEPBYIO OYepelb HMEIONIUX
ouonornyeckoe  mpoucxoxaeHue. Cdhopmupyem  omnmcaHue — YCTOMUMBOM  3aMKHYTOH
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KOHCTpyKIMH. Jlanee mpuBeaeM Impolecc npeoOpa3oBaHusl 3TOM KOHCTPYKIMH U ee MeTadopmy,
NPUHATYIO JJISl pacYeTOB.

JIro6oe OeH30JpHOE KOJIBLIO - 3TO cledyromas KoHCTpykuusi (Eciau mpoHymepoBaTh TOUYKH
BEPLIMH, TO MOJYYUM KY0 - OCHOBY HEOPTraHHYeCKOil XMMHUH):

Konctpykiusi umeer 6 Touek BXxoaa -
BBIXOJIa, U UX COCJAMHEHUE JAeT OIHMCAHHE
KOHKPETHOU XUMUYECKON (bopMyIBI.
Opnako Hayke HE WU3BeCTHa (u3mueckas
CYIITHOCTh TaKOW KOHCTpyKIuHU, Oe3 Hee
HEBO3MOXXHO HJICHTU(HUIIMPOBATH HE TOJILKO
COCTaBJISIIOLLIKE, HO u npeaMeT
uccaenoBanuii. Jlanee mokaxem, 4ro Jirodoe
OCH30JIBHOE KOJIBII0O MMEET He 3, a 4 CBSI3H
(kaxmass Toyka HUMeeT Mo 2 Bxoaa W 2
BBIXO/A). [TonHoTa KOHCTPYKIIUU
OIpENENSAETCA MOJHOTON CBA3EH.

PaccMoTprM B KauecTBE mpuUMepa CTPYKTYpY NBUIMHKH (MUHHMAaJIbHOW MPOCTPAHCTBEHHOMN
CTPYKTYpBI, UMEIOIIEH BCIO MOJIHOTY CBsI3€il Ha 6a3e OCH30JbHOTO KOJIbIIA).

Jlonekasap u ero pasBEpTKa
HA IUIOCKOCTH.

BenzonbHass moneab Jaoaexkasapa  (ucxogHast A GOpMHPOBAHMS MaTepHAJbHBIX
CTPYKTYP, HonpodyiiTe BOCCTAHOBUTH HCXOAHYIO (hopmy)




2. JIumpa aroma.

MuHnumanbHas CTpyKTypa MaT€pUajaIbHOTO MHUpA - aTOM.
Hukakas MakpoCTpyKTypa HE MOKET U3MEHHUTH SHEPIreTUUECKUE XapaKTEPUCTUKHU, HE U3MEHS
XapaKTEPUCTUKHU CBOEHM OCHOBBI - aToMa. PaccMoTpuM BKpaTiie OCHOBHBIE ITapaMEeTphl aToMa.

2.1. ®opma.

¢>opMa aToOMa IOHATHA U3 pUCYHKaA.

Atom mmeer 4 pabounx nmoepxHocth - NA, LA,
FA, RE u 40 HelTpanbHbIX.

Ha3Banusa mnosepxHocreln He ciydanHoe. llpu
BHEIIHEM BO3JCHCTBUM HA COOTBETCTBYIOLIMX
YacTOTax aroM MOJKHO paspymuth. Kaxpas
MOBEPXHOCTb COJICPKHT y3IIBI.

NA - 60 y310B (mpoTOHHAas);

LA - 30 y3n0B (27€KTpOHHas HOMeEp 2, WU
TLJTIOC);

FA - 20 y3noB (9nexTpoHHas Homep 1, umm
MUHYC);

RE - 20 y3n0B (HeliTpuHHas).

B arome Her y370B 0€3 CBS3M - KaxIbli y3emn
HMeEET 10 2 BX0/1a U 2 BBIXOJA.

OTtMmerum, 4TO BCE 4YHCIa B CTPYKType aroma
IIOJIHOCTBIO COIVIACYIOTCS, TO €CThb HMMEIOT BCE TE
CBOMCTBA, KOTOPBIE OMUCAHBI B TCOPHH CUMMETPHHU:

18 oceli cummerpum; 6 TpaHcasumii; 24
jeMeHTa cumMmerpuu (18 + 6) - agauTHUBHBIN
PEKUM;

108 3JIeMEeHTOB cummetpun (18*6)
MYJIbTHILTUKATUBHBIN PEXKUM.




ba3oBbll  nOopuI  SABJISETCS  YMHOXKMTEIEM, M  4YHMCIO  CBSI3€M  COOTBETCTBYET
MYJIBTUIUIMKATUBHOMY PEXUMY.

HcxonupiM onucanueM 0a30BOTO Jopuza sBIsieTcss 12 cBsized, YTO COOTBETCTBYET CHCTEME
cuncnenus. JIro0oit 6a30BbIi Topu pacnagaercs Ha 18 OEH30IbHBIX KOJIEI, KaXI0€ U3 KOTOPBIX
KOMITaKTHO BIIMCBIBAETCS B EAMHYIO CTPYKTYPY.

OTMeTHM TaKXe, 4TO CUCTeMa CHMMETPUU OmHChIBaeT koMmiuiekcHoe (10 oceit), aBoiiHoe (2
ocu) u 1poOHoe (6 oceil) MpoCTpaHCTBA.

Tak xak 1poOHOE MPOCTPAHCTBO - 3TO U €CTh HEUTPUHHOE MPOCTPAHCTBO, KAXKIBIA 0a30BbIi
JIOpUJ SIBJISIETCS CBSI3YIOLIUMM MEX/1y BCEMH BUIaMU IPOCTPAHCTB.

JIBOi{HO€ TIPOCTPAHCTBO - QYHKIUSA BPEMEHH (MM Pa3MEPHOCTH MPOCTPAHCTBA).

W3MeHss noka3aTesnyu ABOWHOTO MPOCTPAHCTBA, MOYKHO U3MEHSTh BPEMsI KaK B KOMIUIEKCHOM,
TaK ¥ B JpOOHOM (HEUTPUHHOM MPOCTPAHCTBE).

Atom umeet 230 BHYTpEHHHX CBA3€H + 2 BHemHue. Jloka3aHo, YTO MAaKCUMaJIbHO BO3MOKHAs
CTPYKTypa HOHHOTO KpUCTaJsIa IMeeT 232 rpaHu (YTO COOTBETCTBYET 0Opa3yromeit mumade).

Hcxonnoe 3nauenue 12 oOpasyer 22 - 3HaYHBIA an(aBuT, HO codyeTaHue 22 mo 2 JAaeT TO Ke
camoe 4ucio - 232, 4ro MOATBEp)KIAaeT (DAaKT yMpaBICHUS MPOTOHHBIM aTOMOM C IMOMOIIBIO
CTaHIaPTHOI'O MY3BIKAJIbHOTO PAJa.

Coueranue 12 no 2 maet 132 - o61iee 4nCIO y3/10B, TO €CTh KaXKbIH y3€1 YIpPaBIIsIEM.

Kcratu, ams HaxXxoXKIEHHsT BCEX BapMaHTOB 00XOJa JIOPUAHBIX Y3JIOB CYIIECTBYET METOX
aBTOpa «kaneipockom». IlocienoBarenpbHOE COEAMHEHNE JOPUAHBIX y3JI0B COIJIACHO PACIIMBKE
Ja€T BCE MHOYKECTBO CTPYKTYD.

JieMeHThI TeOPUU CUMMETPUH

PazpaGotanHast TeopHsi CUMMETPHM O0JIaaeT CBOMCTBOM HCKIIIOYUTEIBHOCTH, TO €CTh HE
paccMaTpUBAIOTCS AaJIee MIEMEHTBI BCEX CYIIECTBYIOIUX TEOPUM CUMMETPHH.

OcHOBHBIE KOHIICIIIIUH.

Teopusi cCMMMETpUN NIOCTPOEHA HA TOYHOM MAaTEMaTHUECKOM ammapare KOMIUIEKCHBIX YHMCEI.
MaremaTHuecKoe OMMCaHUE JIAaeT MPECTaBIeHHE O TUIax mpeoOpa3oBaHus suepruu (14 Tumnos),
r7ie TUI IpeoOpa30BaHus 3aBUCHUT OT MPOCTPAHCTBA, B KOTOPOM IMPOUCXOIAT MPeoOpa3oBaHusl.

KcraTtu, Hayke U3BeCTEH TOJIBKO OJWH THM npeodpazoBanus (E = MCZ).

Tunsl NPOCTPAHCTB € TOYKHU 3PEHMSI TEOPUH CUMMETPHH:

1. KomniekcHoe mMpoCcTPaHCTBO.
OnuceiBaeTcsi KOMIUIEKCHBIM OIIEPaTOPOM i? = - 1, Bkmouaer 10 oceit CUMMETPHHU.

Bpaienrne KOMIUIEKCHOTO BEKTOpa BbIJENSET (IIar BpaIlEHUs] paBeH 11.25°, 1o ecrp mar
OKTaBbl Ha IJIOCKOM TIpaJyCHOW IIKaJie) TOYHBbIC 3HAUEHUS HANpaBJICHUH OCel CUMMETpHH.
KomMmnekcHoe npocTpaHCTBO MPEACTABIEHO KaK CTBOJI JIEPEBa.

2. JIBOiiHOE NPOCTPAHCTBO.

OnuceiBaeTcss KOMIJIEKCHBIM OIIEPaTOPOM i =+ 1, BrmogaeT 2 ocei CUMMeTpHUH. [/[BoliHOE
IIPOCTPAHCTBO IIPEJICTABICHO KaK KOPHU JIEpEBa.




3. JIpo0HOe MPOCTPAHCTRBO.

OnuceiBaeTcss KOMIUIEKCHBIM OIIEPaTOPOM i = 0, BrTIOYaeT 6 oceit CUMMETPHH.
Jpo6GHOE IPOCTPAHCTBO MPEJCTABIEHO KaK KPOHA JIepeBa.

JIBoiiHOE M IpOOHOE MPOCTPAHCTBA - BETBALINECS, BEKTOP OCH PACKJIAIbIBACTCS.
Onucanue 1poOHOTroO MPOCTPAHCTBA - YEPE3 IIEHTY.

ComnocraBieHHE TEOPETUYECKH PACCUMTAHHBIX 3HAYEHHUM OCEl ¢ MpPaKTUYECKH HalIEHHBIMU
3HAYCHUSIMU CIIEKTPOB PA3IUYHBIX HOHHBIX O00pa3oBaHWil OOHAPYXKHIO WX TOYHYIO
UJCHTUYHOCTh M IIPUBEJIO K KOHKPETHOMY IIPaKTUYECKOMY pE3yJbTaTy - IO CIEKTpaMm
M3IY4YEeHUH BCerJa MOKHO OOHAPYKUTh HHEPTHYIO WM HEMHEPTHYIO Maccy, 00JalalonIyio STUM
U3JIyYEHUEM, TO €CTh Ha TIE0JIOTMYECKOM KapTe BCerja MOXKHO yKa3aThb MECTOIOJIOKEHHE
MHEPTHOM WJIX HEMHEPTHOU MAcCChl, UM MECTOPOKICHHUS.

B Teopun cummeTpun ykazaHO Ha HEKOTOPbIE YHCIOBBIE ACIIEKTHI:

Beero 18 oceit u 6 tpaHciaumii. KomIuiekcHOoe W ABOWHOE MPOCTPAHCTBO JAKOT OCHOBY
pacuera cmektpoB (12 oceii), a aBoliHOe W JpOOHOE MPOCTpaHCTBO (8 oceil) - OKTaBy
npeoOpa3oBanmii crieKTpoB. J{poOHOE mpocTpaHcTBO (6 Oceit) - ocCHOBa OEH30JIBHBIX KOJIEI, TO
€CTh OCHOBA >KMBOMW KieTKu. OcH APOOHOTO MPOCTPAHCTBA MEPEBOATCA B MIEHTY, U COCAUHEHHE
CBSI3€ MEHTHI MPUBOJUT K KOHKPETHON OMOJIOTMYECKON CTPYKTYpE.

VkazaHo, yro umciao 108 sBmsgeTcs cBAIMIEHHBIM 4uciioM B Mummm, sTro m 108 3akoHOB
meuiuabl, 1 108° nosBopota cnupanu u T.1. (108 nmupamun Kaiinaca, 108 - uncino 4é€tok y nawm,
108 3aKOHOB MEIUIINHBI).

Kpome Toro, npuBeneHo, 4TO U YUCIO0 24 TaBHO UCIIOJIB3YeTCs (24 ICUXUYECKUE PYHKIIUH).

Ho 18 + 6 =24 (agauTHBHBII PeXuM);

18 * 6 = 108 (MynbTUILTUKATUBHBINA PEXKHIM).

[Ipu ucnonb30BaHUM JBOMHOM CHMMETPUM KaK (PYHKIMH TPOCTPAHCTBA (WJIM BpPEMEHH),
IIOJIYYUM JUIS aJIUTUBHOIO peXHMMa OCHOBaHME cueTa (12) u mpenenbHOE COCTOSIHME PEIIETKU
(48) MpOTOHHOM CTPYKTYPBI.

JUi1 MyJIbTUIUIMKATUBHOTO IMPOCTPAHCTBA UMEEM:

- [Iar BPAILCHUs CIIMPAIU (540) B KBaJJpaHTE;

- YT0J1 HaKJIOHA INIOCKOCTU NUpaMUJ AJis 42 OKTaBbl (54°);

- 30JI0TO€ ceueHue B pyHkIuu Y = Sin X;

- MaKCHMAaJIbHOE YHUCIIO JIET CYIECTBOBAHUS Mo3ra Juisi OnocTpykryp tuma 1 (kom = 421,
obecnieunBaromuii Komruieke - Apapar);

- o011ee Yncio CBsI3eil B MPOTOHHOM atome = 54 * ©;

- 3HAYCHUE JIMHEMHOW BeIMYUHBI = 2.54 (A10iiM);

- HWOKHUHU TIpesien pa3pyleHusi HOHHBIX CTPYKTYp ¢ 1uMoii, 1 Tak ganee.

OTHOCHTENBHO Ar0iiMa MOXKHO J00aBUTH, uTo 310 2 * 54 (TO ecTh 108), HO paccTosiHUe B |
JFOIM MarHUTHBIM UMITYJIbC 54 OKTaBbI IPOXOJNUT 3a | TakT.

Yucino cBsi3ell IByX HE CMEXKHBIX JOPUAHBIX Y3J10B IPOTOHHOTO aToMa paBHO 216.

UYucrno cBsi3eit oqHOro 6a30BOTO JIOPUIHOTO y3i1a paBHO 108, mpomexkyTodHOTrO - 24.

PaccMoTpuM BO3MOKHOCTH MCTIONb30BaHus 133 nopuaHeix y3inoB. Mmeem:

70 nopuaHbix y310B 1o 108 cszeit;

62 nopuaHbIN y311a 1o 24 cBs3M.

Cymma Bcex cBsazet 9048, ecnum pasgenuTh Ha OCHOBAaHUE CHCTEMBI CUHCIICHMS,

nosyduM 754, To ecThb 7 (01HO M3 0a30BbIX unceln) u 54.

Jl06GaBHTh JIMIITHIOIO CBSI3b MOYKHO TOJIBKO K Y31y, HMetouieMy 24 CBs3H

MuHMManbHOE coeiMHEHHe JaeT 84 oKTaBy, J00aBlICHHE CBS3€H JaeT CMEXKHOE 3HAuYEeHUE
OKTaBbl, Hanpumep, 97, 119 u tak ganee.




W3 kpuctamiorpaguu M3BECTHO, YTO MAKCHUMAIBHOE YHCIIO IMJIOCKOCTEH B KPUCTAJIE PAaBHO
232 HO, C OJTHOW CTOPOHBIL, 3TO coueTaHue 22 1o 2 (CM. My3bIKIBHBIN PsAT), @ C IPYroH - YUCIIO
CBsi3eil B MPOTOHHOM aToMe (232).

My3bIKanbHBIA psill (My3bIKaJbHasE OKTaBa) COJNEPKUT 7 TOHOB M S5 MOJYTOHOB (Bcero 12),
WCIOJIb30BaHNE TOH - MOJYTOH JaeT 22 3ByKa (COOTBETCTBYET ONTHMAIbHOMY ai(aBuUTY),
couetanue xe 12 mo 2 maer 132 (YTO COOTBETCTBYET YMCIYy JOPUIHBIX Y3JIOB B IIPOTOHHOM
atome - 132), unu ABoMHOE moJiHOE coueranue 12 mo 2 maer 132. J[BoiHOe coueraHue
COOTBETCTBYET Pa3BUTHIO, TO €CTh (PYHKIIMH ABOHHOIO MPOCTPAHCTBA C IBOMHBIM YMHOXKEHHEM
BEKTOpa.

Tabnuiia MeHeneeBa sSBISETCS YaCTHBIM CITyYaeM: YHCIIO 0a30BBIX AJIEMEHTOB 132.

Tabnua MenneneeBa 3akaHumBaercs diemeHToM U (ypaH). Crenymoomue 3a ypaHOM
SJIEMEHTHI B TaOJIUIE SBISIOTCS CTAOUIBHBIMHU M30TONIAaMH (M30CTEpaMHU) ypaHa.

Hcnonb3ysi TEOPUI0 CUMMETPUHM, MOXHO HE TOJBKO COCTaBUTH MOJHYIO TaOJIHIly MOHHBIX
CTPYKTYp, HO ¥ COIIOCTaBUTh 3TUM CTPYKTYypaM YacCTOTHBIM AMaIa3oH, INIOTHOCTU NOTEHLIUAJIOB,
HE00XOAMMBbIE TIPU3HAKU YCTOHYHUBOTO COCTOSIHHSA, TO €CTh MOJYYHM «MY3BIKAJIbHYI0» TAOIUILy
HMOHHBIX CTPYKTYP.

OcHoBo# pacueTa y3na (Jlopuaa) sIBISIETCS MEHTa, HO MEHTa - 3T0 yxke psan duboHnayuu, rae
BMecTO mocnenoBarensHoctd 1, 2, 3, 5, 8, 13, 21, 34.. (psax 1) wucnonp3yercs
nocienoBarensHoCTh 4, 8, 12, 20, 32, 52, 84, 136...(pan 2). 3HaueHHUS «30JO0TOTO CEUCHUS,
IIOJIyYUEHHOTO C MCIOJb30BAaHUEM psAa 2, HE OTIMYAIOTCS OT 3HAYEHWM, NOJYYEHHBIX C
HCII0JIb30BaHNEM psiia 1, HO psig 2 - YETHBINM, U UMEET OIPE/EIICHHbBIE MPEUMYIIECTBA MEPEN
psaoM | mpu MCHONb30BAaHUM APYTMX CHCTEM CUMCIEHUS. 3HAaUCHHE YHUCIIA «30JI0TOE CEUYEHUE)
MMeeT KOHKPETHBIN npezen - 128.864 3Haka nocie 3ansatoi B 12-HOM cUCTEME CUUCIEHUS.

Havajabubli Juk0e3 1aa akaaeMukoB PAEH

Boga - ocHoBa xwu3HH, 06€3 BOJBI HET KM3HU OMOCTPYKTYp. B crmpaBo4HON AOKyMEHTAIMH
MOHSATHUE «BOJIa» CBEJCHO K «CpPEIHEH TeMIEepaTrype MO TOCIHUTAII0», U HeT OTJIUYNN MexK1y
BO/ION B KJIETKAX MO3ra ¥ BOJ0# B BojoeMax. [Ipy yka3aHHM XMMHUYECKHX CBOMCTB BOJBI HE
YUYUTHIBAIOTCS JHEPreTUUYECKUE MMapaMeTphl COCTAaBJSIONIMX €€ dJeMeHTOB. HeussectHa
CTPYKTypa CBsI3€M MOJIEKYJ, BCE BO3MOXHBIE CTPYKTYpbl TIOCTPOEHbI Ha THIOTE3ax.
PaccmotpuM, Harpumep, peaklyuio HEUTpaIU3aluu:

NAOH + HCL = NACL + H,0.

Peaknus uaer ¢ BelaeneHueM Teruia. Boja, mosiydeHHass B pe3yibTaTe peakluH, HWMEET
napametp pH = 7.8 (nmpu ucxoaHou kucnotHoctu pH = 4.8). ITycts nosydeno 1 autp 31oi Boasl
(Bce BHEILIHUE MapaMeTpbl COOTBETCTBYIOT - MO IIBETY, 3aaxy U T.1.).

Bosbemem 4 nutpa Boasl u3 Bogoema (pH = 6.72) u cmemaem. B utore pH Boasl OyaeT paBHO
7.32 - 7.34. 3ameTuM, 4TO BCE BHEITHUE MPU3HAKH COOIIOICHBI.

Bompoc: M0OHO 14 TUTH 3Ty BOAY?

®dusnueckass sHUUKIONEAUs, ToM 1, ctp. 294: ...«Boga - mpocreiimee ycToH4uBoOe
XHMHUYeCKOe COeJUHEHHe BOAOpPOaa W KHcIopoaa (okuch Boaopoaa - H»0), mpum
HOPMAJILHBIX YCJOBHAIX - OecuHBeTHasi, roiy0oBatasi B TOJICTBIX CJIOSIX NpPO3pavHasi
JKHAKOCTH 0Oe3 3amaxa». I 310 - cTporo HaydHoe ompeneneHue BoAbl. TOJBKO M0O3TOMY
OJIHOMY ONpeae/JeHUI0 MOKHO HANMMCATDH LeJIblii TPAKTAT B OMOPUCTHYECKOM CTHJIE.

IIpeaBapurebHbIE 3aMeYaHUs.

Ha 3emiie Bo1a okpykaeT Hac Be3Je, U Be3Jie OHa pazHas. B atMmocdepe Mbl MeeM BIaKHOCTh
(xaxoii BojbI?), TyMaH, JOXb, cHer. M3BectHO Becero 10 moaudukanuii apaa (XOTs UX 1024).
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BecHoii karum n0Xas - KpYIHbBIE, OCEHbIO - Melnkue. Bo BpeMs OIS MOXHO HaOJIIOgaTh
ny3bipu (mpuynHa?). OTKy/Aa-TO MOMABJISIETCS KHCJIOTHBIA T0XAb (OH HaGMIOZAJCAd W 10
TeXHHMYECKOro nmporpecca). 3aMxkHyTbie BogoeMbl (Kacnuiickoe, Apajbckoe MOpsi) HMeEIOT
TOT Ke cOCTaB, 4TO W Tuxuii okeaH, xoTsi mox aeiictBueM pek, CoHIa A0JKHBI ObITH
npecubiMu. O3epa, peKu, pOJHUKH - HE U3BECTHA IPUPOJIa UX BO3HUKHOBEHUS. B TO ke Bpems
PEKH TEKYT ¢ TOp - KaKk BoJa TyJa momajaer (Ioka - Mo ocMocy, HO 3To - Karum). Kakas pexa
TEYeT «IIpaBUILHOY» - Bonra uimu O6s? He ToabKo cocTaB BOAbI, €€ pachpeaeieHne Ha 3emiie, ee
JBMKEHUE, €€ TOTPEOHOCTh HE U3BECTHBI COBPEMEHHOH Hayke, HO U OMOJIOTHYECKOE JCHCTBUE -
3aueM OHa Hy)KHa OpraHU3MY.

Hcxons U3 COBpEMEHHBIX 3HAHMKW O BOJE, BCA BOJOIOJAIOTOBKA CTPOMTCS Ha IOJYYEHHUU
BHEHUX () (}ekToB (IBET, 3amaX, XUMHYECKHUE CBONCTBA, TETNIOEMKOCTh), OTCIO/Ia - pa3paboTka
CHCTEM OYHMCTKH - OT OAKTE€pHid, OT HOHOB METAJUIOB, OT OTXOJ0B XHUMUYECKHUX MPOU3BOJCTB U
T.4. Mcrnonb3yloTcsi NpH 3TOM KakK €CTECTBEHHbIE (IIECOK, KPEMHHH, yroijib), TaK |
HCKyCCTBEHHBIE (Ha 0a3e yriepoja), ¢ UCHOJIb30BAHUEM BBICOKHX TEXHOJIOTHH (MeMOpaHHbBIE)
OuuCTHBIE cucTeMbl. Kak mpaBuiao, uyeM cuUCTEMa OYMUCTKH XyXe€, TEM OHa Jydlle
pEKIaMHUPYETCS.

Jlns mpousBoAcTBa paboT B TOM cHUCTEME 3HAHM, KOTOphIE OOIIEU3BECTHBI, HEOOXOAUMO
co3garh mojpaszzieneHue (rabopatopus, oTAen u T.m.) B pamkax PAEH, menpto u 3amadamu
KOTOpO# OblIM OBl MpoBepKa (M pEKOMEHIALMN) BCEX U3BECTHBIX U HEU3BECTHBIX B HACTOSIIIECE
BpEMsSI CHUCTEM OYMCTKHM BOJbI C LENbI0 IOJy4eHHs 3HaueHWU, ykazaHHbIX B I'OCTe. Toisbko
MOCJIe TIOJIOKUTEIIBHOTO PEHISHUs O CO3/IaHuu Takoi nabopatopuu (24.07.97 T. mpeacTaBUTENb
MocBomokanana E. Boromonoa coobmmmia, uro BCA BOJA B MOCKBE TOYHO
COOTBETCTBYET I'OCTy) M0XHO, NpU MOJICPKKE 3aUHTEPECOBAHHBIX OPraHU3aIMi,
IPUCTYIIUTH K pealibHOW paboTe Mo mpodiiemMaM OYMCTKH BOABI. MccienoBaTh Ha COBPEMEHHOM
npUOOPHON OCHOBE MOJKHO JIFOOBIE€ MUHEPAJbl U OpPraHMYECKHE COCAMHEHUS, MPUOIMKAIOIIIe
Boay Kk moxazatensiMm ['OCTa. CoctaButh miaaH paboThl Takoi 1abOpaTOpUH HE 3aiiMEeT MHOTO
BPEMEHH - BCE YIHUPACTCS B peajbHOE (PMHAHCUPOBAHHE.

JomosHenue.

[lepBoe KpynmHOE HAYYHOE OTKPBITHE 00 MCIIOJIb30BAHUH BOBI OBLIO CIIENaHO HE TaK JaBHO - B
kuHouibMe «Boinra — Bonray («be3 BojabI - M HU TY/Ibl, M HU CHOABD»). HekoTopble 3ameuanus
K 9TOMY OTKPBITHIO U3JI0KEHBI B «XOJIOAHOM SJIEPHOM CHHTE3e» TOM 8. OCHOBHBIE 3aMEUaHUS:

- BOJIa - 3TO HE MPOCTEHIasi CMECh, a CIIOJKHAS CTPYKTYpa;

- €CIIM BOJIa UCIIOJb3yeTCs OMOCTPYKTYPOii, TO OHA MMeeT He00X0UMbIe OKTaBbI YaCTOT H
IHEpPreTHYecKre XapaKTePUCTUKH, HA KOTOPBIX OCTPOEHA ’KMBasl KJIeTKa OMOCTPYKTYpPbI;

- U3MCHCHUC ODSHCPICTHYCCKUX XAPAKTCPUCTHUK BOJbI, YIAJICHUC OKTABbI HC 00ecIeYnBaeT
MCIOJIb30BaHUE 3TOM BOJIbI OMOCTPYKTYpaMu;

- H3MeHeHNe JHePreTHYeCKHX XapaKTepHCTHK W yIajleHHe OKTaB YacTOT MpeodpasyioT
CTPYKTYPY MOJIEKYJIbI B HOH COOTBETCTBYIOIIIET0 MeTAN1a (10 CTPOHIHUS BKIYUTEIHHO)
0e3 H3MeHeHNsl BHEIIHUX XapaKTePHCTHK;

- BOCCTAaHOBUTEJBHBIM IIPOLIECC - 3TO IPOLECC BHECEHUS B MOJIEKYJY BOJBI YTEPSHHBIX
SHEPreTHYECKUX TMapaMeTpoB W (WJIM BMECT€ C OJTHUM) J00aBIIEHHE COOTBETCTBYIOIIMX
YTEPSHHBIX OKTaB 4acCTOT;

- MHHCPAJIBHBIC COCAWMHCHHA, KOTOPLIC CaMMU ABJAKOTCA OTXOAaMMU BOJbI, HC MOTYT OBITH
HCIIOJIb30BAHBI JIS1T USMCHCHHUA SHCPICTHUYCCKUX XAPAKTCPUCTUK BOJALI U TEM 6OJICC, BHOCUTH B
MOJICKYJIbI BOJBbI HGOGXO[[I/IMBIC OKTaBbl 4YaCTOT (y YCJIOBCKA TOXC IHUIIa HACT MO OJHOMY
TPAaKTYy, WIH ITyTH, OOPATHBIM MMOKa HE OCBOCH);

- HCIIOJIb30BAHUC MHHEPAJIBbHBIX COG[[I/IHGHI/Iﬁ L USMCHCHUS SHCPICTHYCCKUX IMapaMETpOB
BOJbI TpeOyeT MCCIIeIOBAaHMUIA B CBSI3U C BO3MOXKHBIM M3MEHEHUEM CTPYKTYP JKUBOM KIETKH TOJ
HOBBIE XapaKTEPUCTHKH;




- HanboJiee pealbHOM CXeMOW M3MEHEHHUS CBOWCTB OMOJIOTUYECKH aKTUBHOW BOJBI SIBIISCTCS
ucnoJib3oBanue yriepona Cgp, MOJIEKYIa KOTOpOro cuHTe3uposana. Keraru, monekyna Cgp - 3TO
cbopka u3 12 goaexa’apos.

P.S. Boxga - 3T0 He aBTOHOMHBIM OOBEKT HCCIENOBaHMA. B pazmMuHBIX Ciydasx ee
MCTIOJIb30BAaHUS - OT IOJIUBA YJMIl 10 YIMOTPEOJIeHUs €€ YeOBEeKOM, KOTOphd U Tak Ha 100%
COCTOMUT M3 BOJBI (B MPOLIECCE €r0 Pa3BUTHS HE NMPOUCXOIUT MEXAaHUUYECKOTO NEPEHOCAa MOHOB
MUHEpaIoOB M 00pa3oBaHME, HANPHUMEp, CKEJIeTa, a MOTeps MO 3aJaHHON MpOorpaMMe CBOMCTB
OTIpeJICIEHHOW BOJBI C OOpa3oBaHHMEM HOHOB), HEOOXOIUMO OOBEKT HCCIEeNOBaHUs (BOIY)
COIOCTABIIATh ¢ OOBEKTOM - MOJIB30BaTENEeM (UEJIOBEKOM), M 3TO TAaHAEM U pacCMaTpHUBaTh Kak
OIHO L€J0€. IJTO He O03Ha4YaeT, 4YTO0 Haa0 O0BbeAWHNUTHL HHCTHUTYT BOAHBIX HpPo0JieM
(MockBa), HWHCTUTYT HHKEHEPOB pe4yHoro ¢uora u HHCTUTYT 4veaoBeka (C.
IlerepOypr). Cornacno 3akoHy [lapkuHCOHA, Takoe OObEAMHEHUE TMPHUBEACT TOJBKO K
YABOCHHUIO ImnTara (OOIIEero) M CHIKEHHWE B OKTaBy pa3 (B JaHHOM cliydae - B 8 pa3)
3¢ GEeKTUBHOCTH PAOOTHI.

Y 4enoBeka HET CTPYKTYp, KOTOpPbIE HE HMMEIOT B CBOEM COCTaBE€ MOJIEKYIYy BOJIbI, U
JMKBUJIALUS MOJIEKYJIbI O3HAYAET MOSIBJICHUE MEPTBOM KIIETKH.

MBpI HE IPOCTO «BJIMBAaEM» BOJY B IPOOUPKY, cTeHKU KoTopoii BeiaepkuBaoT 'OCT mo Bozae
(KCTaTu, CKOJBKO T'€HOTHUIIOB, CTOJBKO M «IPOOMPOK», a 3HAYUT, CTOJBKO M JIOMKHO OBITH
I'OCToB). OpreHTUPOBOYHOE YHCIIO «IIPOOUPOK» - OKOJIO 755.

YenoBek - 3TO HE COCYH MUl XPaHEHUs XKUAKOCTHU, U YK HUKAK HE MOJUIOH JJIS UCIBITaHUS
HOBBIX YHMKAQJIBbHBIX IIAMITYHEM, HACTOEK TPaB C «JIPYI'MX IOJUTOHOBY», BOJbI, HACTOSTHHOW Ha
BBIXOJIHOM TIPOJIYKTE >KM3HEACSATEIBHOCTH IUIAHETHI. TeKyIlee COCTOSIHHE YIOTPeOJsieMoit
KUJKOCTU COTJIACOBAHO C TEKYIIMM COCTOSIHUEM MO3ra U €ro BO3MOXKHOCTBIO 3Ty KUIKOCTH
ucnosb3oBats. MU3BecTHasi pasa: «Ecam B KpaHe HeT BOABI ..» He 03HA4aeT, 4YTO Ha/A0
CPOYHO MCKATh BParoB HApoAa WJIM YepraTh BOAYy M3 APYroro MCTOYHUKA, HAXOAALIEr 0Cs
B KBaprupe. BmnoinHe BO3MOXHO, 4Yro y Bac mnpocTto wucdesna COOTBETCTBYHOLIAs
MHCTpyMEeHTalbHas 0a3a (ourymeHue - corjacHo Mapkcusmy - JleHnnusmy). Ecim cHuxken
MOpPOr 4YyBCTBUTEJBHOCTH, TO Bam Bce paBHO, kakoe pH nMeer Boja - peakuusi Mo3ra Ha
n3menenue pH MoxkeT OBITH M He MTHOBEHHOIA.

B wutore Bce mccnenoBaHus 3aMBIKAIOTCS HA YEJIOBEKE M BOJE, U3 KOTOPOM OH COCTOUT, U
noTpeOIeHrne BHEIIHEH BOJBI, PEryIUpyeMOe TEKYIIMM COCTOSIHUEM MO3ra, MOXKET M He OBbITb
CBSI3aHHBIM B OIIPEAEICHHBIM MOMEHT C S3HEPT€TUYECKMMU NapaMeTpaMy BHeITHEN Cpepl.

MoXHO 7151 U3MEHEHUS! SHEPreTHYECKUX MTapaMEeTPOB BOJbI MCIIOJIb30BaTh JIFOOBIE CPECTBa,
TEXHOJIOTUYECKUH TMpPOIecC H3MEHEHUH MOXeT ObITh pPEKOMEHJOBAH ONPEAEICHHBIM
COCTOSIHHEM MO3ra KOHKPETHOTO FeHOTHIa, KOTOPOMY JOCTYITHA WH(OPMAIIHS IO B3aUMOCBS3SIM
TOJIBKO /111 JAaHHOI'O MO3ra, U 3TO HE 03HAYaEeT, YTO JAaHHBIN TEXHOJIOTMYECKUN MPOLECC MOYXKHO
MEPEHECTH Ha YNOTPEOJIEHUE APYTMM MO3TOM, UMEIOIIMM WHOW mporiecc peakmmii. Kasibiii
MO3I moadupaer Ajasi cedsi TO, YTO He00X0AMMO, U HHUKTO He 3aJyMbIBAaeTcsl, KaK 3TO
NPOUCXOJUT.

*k*k

OOmen3BecTHO, 4TO Boja - 3T0 HoO, M3BECTHO Takke, YTO BOJA HE OJHOPOAHA, CYLIECTBYET
THICSIYM BApUAHTOB MOJIEKYJIBI BOJbI, HO HHUKTO HE MOXET I0Ka3aTb MX OTJIMYUTEIIbHBIC
cBoiicTBa. Hayka cMemmBaeT Bce B OJHY Ky4dy - Mopckas Boaa (comb mmoc H,O), mutheBas
BOJa, B KOTOPOW pacTBOpPEHBI COJIM, TEXHUYECKass BOAA (HAIpHUMeEp, IOCIE IPOXOKIECHUS
OUYHCTHBIX COOPYKEHUI), BOJa B KJIIETKaX )KMBOTHBIX.

Vcnonb3yst TEpMUHOJIOTHIO, B3SATYIO U3 TaOnuibl MeHeneeBa, MOKHO CKa3aTh, YTO BOJA - 3TO
TOJIBKO BOJIOPOJI ¥ KUCJIOPOJI, HO HE CYHIECTBYET TEOPUM, IOKA3bIBAIOLINX, IOYEMY OHH JIOJKHBI
00pa3oBaTh OJHOTHITHOE COCTUHEHUE.

HeusBectHa mpuposaa oOpa3zoBaHHs BOJAbI Ha 3emiie, crnoco0 ee NepeMelleHHs, a TaK e
MpUYMHA TABOJIKOB, HABOJHEHUH, JOXKAEH, Tpo3. UTO Takoe KUCIOTHBIN JOXKIb U CBSA3aH JIM OH C

o
16




TCEXHUYCCKHUM HpOFpeCCOM? (@) BOJAC HU3BCCTHO, YTO HMCECTCA I10Ka3aTcJIib ((OTpHHaTeHBHBIfI
J'IOl“apI/I(bM KOHIICHTpAalluK BOAOPOJAHBIX MOHOBY, UIIN pH, 4TO BOJAA MOXKCT MMPCBPATUTHCA B IIAp
HJIK B JICA, TPAHUYHBIC TOUKHU KOTOPBIX MPHUHATHI 3a IIKAJTy TCMIICPATYPHI. M3BECTHBI «TshKEIas
" «JICTKas» BOJ4d, a TAKKE TO, YTO BOAA ABJIACTCA MPOBOAHHUKOM SJICKTPHYCCKOI'O 3apsaa.

Texyuiee cocrossHue MP00dJIEeMbI BOJbI.
Tepmunonoeus, cnpagounvili mMamepuan - cm. «Xon00uwill s0epHbull cuHmeszy, m. 2 - 8 u
npunoxcenusi Kk Hum (1).

dopma.

JIro6oii anemenT umeet Gopmy. Ita Gpopma MoxkeT ObITh cOOpHOU. THIl COOPKH OTpenesieTCs
YacTOTOM T'paBUTAIIMOHHOW COCTAaBIISIONICH, 3apsiIOBBIM HKBHUBAJCHTOM M, €cilu cOopka
HAXOJUTCS B JIByX M 0oJjiee MPOCTPAHCTBAX OJHOBPEMEHHO, TO M MAarHUTHBIM HMITYJICOM.
®opmbl cOOpKHU JTFOOOT0 XMMHYECKOTO JIEMEHTA OMHMCAaHbl B MOHOTpaduu «XOIO0HbIH SIEPHBIA
CHHTE3».

Boma mmeer N?°° (N = 8) papmantoB c60pok u3 3 dopm. Kaxmas (opma ompenemnsercs
qyuciaoM cBsa3eld. Ha3zBaHus 31eMEeHTOB B3ATHI U3 TabiuIbl MeHzeneeBa, HO TOJIBKO Ha3BaHUS -
3TO BOAOPOA, KHCIOpOAd, a30T. CTpykTypoit ¢opMbl MOXeT ObITh, Hampumep, Terpasap (4
BHCIIIHKE CBS3H).

Ilepswiii 3axon gpopmst (1):
MaruuTo-3/1eKTpo-rpaBUTANMOHHBIE MapaMeTpbl HMMIYJbCa, CBSI3BLIBAIOIIEr0 /IBe
CTPYKTYPbI Yepe3 OHH y3eJ (ATOM HJIH CTPYKTYPY), HMEIOT ajib0e/10, pABHOE HYJIIO.

Bmopoti 3axon ¢hopmut (1):

ITpocTpancTBO (hOPMBI ONPEAEISIOT BpeMsi peakuuii (BpeMsi BHYTPH CTPYKTYPbI MOKeT
ObITh  pa3HbIM, €CJIM HMEIOTC OTJHYHMS B  MapaMerpax MarHHMTO-3JIeKTpPo-
rPaBUTALMMOHHOT0 HMITYJIbCA) H MApPaMeTPbl HMITYJIbCA.

Ocranbubie 10 3ak0HOB (HOPMBI MOXKHO HE MPUBOINTH.

[Mapamerpsl MMIyJibca.

K nmapamerpaM umMIyJibca OTHOCATCS:

- IPaBUTALlMOHHAs YacTOTa, Anamna3zoH okras: 21.125125 - 97.875875, war 0.000125 (tonbko
HEYETHBIN pAN);

- SKBUBAJICHT JIEKTPUYECKOT0 TOTEHIIMANA /ISl TPABUTALIMOHHOM YaCTOTHI, AMANA30H OKTAB:

16.5 - 98.5, mar 0.00001250 (ToJIbKO YETHBIN HHTEpBaI, Hadalo - ¢ 0.5);

- MAarHUTHBIN UMITYJIbC, JUANA30H OKTaB: 2 - 512, psix npuBeAEH B MOHOTpaduu.

- YTOJI CKOJIBKEHUS, TUaa30H OTHOCUTENBHO YHCIIa TH:

21.6° - 38.64° - yroum onepeKeH st MArHUTHOTO HMITYJTbCA;

38.64° - 46.32° - yrox OTCTABAHHS OT MATHATHOTO HMITYJIbCA.

VYToJ1 nepexoaHoro mporecca paBeH 38.64°u npuHsAT 3a 0 rpagycoB B IMara3oHe 4Yucia nu (B
JIPYruX JUanazoHax [MUKINYECKUX CTPYKTYpP 3TOT yroJl UMEET APYTUe 3HAUCHUs).

MuHMMAaNbHBIE MapaMeTphl - 3TO OIpEeNICHHOE coueTaHue (ToJIKa MapamMeTpoB) IO THUITY
IIOJIKM pEIICHNH B 3a/1a4ax U3 kiaacca «CUCTEMHBIN aHAIN3 U UCCIIEI0BAHUE ONIEpaLIHiD).

MuHMManbHbIE TapaMeTpsl pemeTki Kocmoca npuBeieHsl B MOHOTpaduu.

[lepenarounsiii  KO3((GUIMEHT (GOPMBI ONpEAeTIeH KBAaHTOBAHWEM IMIPU CHIDKCHHH

(yBeNMYEeHNWH) TpaBUTAIMOHHOM YacTOTHI, OHKBUBAJICHTA JJIEKTPUYECKOrO MOTEHIMANA,
MarHWTHOTO UMITyJibca. Tabauia KBAHTOBAHUS - B MOHOTpa(HH.

HauauabHoe cocTosiHHe JII000H (DOPMBI.

e
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Jrobast opma oOpaszyercs mpu anbOeno ¢GopMbl, paBHOM HYIIO, MPU STOM CYIIECTBYIOT
TOJNBKO 2 TPOCTPAHCTBA: JJIEKTPOHHOE W TPOTOHHOE (OmpenensieMble CTPYKTYpOH aroma).
Anb0eno peakiuii aTomMa paBHO HYIIO, M 3TO BO3MOYKHO TOJBKO IPHU IMPENENbHBIX 3HAYCHUIX
BCEX M1apaMETPOB:

- rpaBUTALlMOHHAs yacToTa - 97.625450 okraBa;

- SKBUBAJICHT 3JIEKTPUYECKOT0 MoTeHIuana - 512.12501250;

- MarHUTHBIN UMIYNbC - 256 okraBa (MU CosiHeuHOM CUCTEMBI);

- YIOJl CKOJIBXKEHHS PaBEH HYJIO Ul YKMCJa U, WIK 3HAYEHUIO yruia SKIUNTUKU ColHEYHOM
CUCTEMBI (TIpU ATOM I UMEET APYroe 3Ha4€HUE).

Havansnas ¢popma umeer mo 3 cBs3H (Bcero - 9), u 310 - ukocadap (C paBHBIMH CTOPOHAMH).
Anpbeno, paBHOE HYIIO, OOECIIEYUBACTCS PABEHCTBOM OTPHUIIATENBHBIX (MPOTOHHOE) U
MOJIOKUTENBHBIX (JEKTPOHHOE) YIIIOB CKOJIBKEHHS.

Jnst 3emnu ucxoaHas GpopMa - 3TO COCTOSIHHE MPEEeNbHBIX MapaMeTpoB, 0OPa3yIOMIUX THII
«UIAPOBOIl MOJHHH» C 3apSOBBIM SIEKTPHYECKHM SKBHBATCHTOM 8'°2, [0 MArHHTHOMY
UMIYJIbCY 3TO cOOTBETCTBYeT mnpumepHo 2800 merp (mmamertp). Ilpm He u3MeHeHMH yriia
ckoJibxkeHus: COTHEUHOM CUCTEMBI B IIEJIOM TaKasi I1apoBasi MOJIHUA IpuBena K anpoeno = 0 Bcei
ConneuHoii cuctembl. B ncxonHoM Bujie 3emils - 3TO UMCTO HE MHEPIIMOHHAS Macca.

Mpoueaypa uzmenenus GpopmMsbl.

Anpbeo MOXKET M3MEHHMTBhCS TOJBKO IOJA ACHCTBMEM BHEIIHUX MapaMeTpoB. llpomenypa
U3MEHEHHs (OPMBI - 3TO U3MEHEHHE MapaMeTpoB U anb0e10, IpU 3TOM KOHEeuHas (opMa numeer
ans0eno, paBHoe Hyio. [Iponeaypa uaMeHeHus: GopMbl HU3JI0KEHA B «ATIOEI0 BOABDY.

OTpuuaTe/bHbIH JOrapu(pM KOHIEHTPaUu BOAOPOAHbIX HOHOB (pH).

Jltobast He opraHmyeckas (M OpraHMYEcKas) CTPYKTypa COACPKUT COCTUHEHHE C aTOMaMH
BOZIOpOja (BKIIOYas 1mjia3My). BoOpoIHBIN HOH - 3TO CTPYKTypa, KOTOpas UMEETCsl B KaXJIOM
coequHeHnu. OHa cOAEepXUT 4 aHTHATOMa W, KOHEYHO, 3/1eCh HE UAET Pedyb O HAIWYMH WIH
OTCYTCTBHH 3THX aTOMOB (0€3 HHMX CTPYKTypa TPaHCMYTHUPYETCS B JIPYTYIO CTPYKTYpY), a O
3HAYeHUU NTapaMETPOB, KOTOPbIE SABISIOTCS HEOTHEMIJIEMBIMU JIJIsl TAHHOTO COEIMHEHHS.

4 aHTHATOMAa UMEIOT MOJIOKUTENBHBIN MMOTEHIINAI, ¥ IO3TOMY JAI0T OTPULATENBHYIO PEAKIIHUIO.

pH HeoOxomumo paccMmaTpuBaTh HE TOJBKO JJISI CTPYKTYP B HEMTPOHHOM COCTOSIHHH, HO H
3HaTh MPEABICTOPUIO - KaK CIOCO0 00pa3oBaHMS HEUTPOHHON CTPYKTYpBI, TaK U KOHEYHOE
anpbeno. Ecnmm paccMaTpuBaTh BCE BapuaHTHl IMPEoOpa3oBaHMS KOHKPETHON CTPYKTYpHI
(HarpuMep, BOJBI), TO MOJYYHM OTPOMHYIO TaONHIly - TPHIITMOHBI CTPOK C KBAaHTOBAaHUEM II0
KOHKPETHOMY IapaMeTpy.

N3menenne pH - 370 n3MeHEHHE 3IEKTPUIECKOTO MOTEHIIMATA WX MAarHUTHOTO UMITYJIbCA.

pH cTpykTypsl - 3T0 HHTErpajibHas cyMMa pH BXOIAIIMX B CTPYKTYPY COCIUHEHUN.

Mopckasi Bojia IMeeT HHTerpaibHoe pH=6.666666!!! (mpu Temmneparype 16.4°).

3TO YMCIIO MOKHO Ha3BaTh YMCIIOM JIbSIBOJIA - BOJIBI MHOTO, a MMUTh HENb34 (M KOHEYHO, HE H3-
32 HAJIMYHSI B MOPCKOW BOJI€ PACTBOPEHHBIX HOHOB METAJUIOB, ONPECISIONINX €€ BKYC).

Jns yenoBeka Hopma pH Bogbl cocraBmsieT 6.88 - 7.45, miust Mopckoi peIObI - 6.48 - 6.78.

Kcratu, u3meputenbHble CUCTeMbl Ui H3MepeHHss pH J0KHBI OBITH TOCTPOEHBI IO
TNy WKaIbl «Cnupans Apxumena», a He OOLICTIPUHATON JOrapuPMUUECKOM.

HN3mepurenbHbIe HHCTPYMEHTHI.

B HeHTpOoHHOM MPOCTPAHCTBE HE CYIIECTBYET NMPHUOOPOB M MHCTPYMEHTOB JJISI U3MEPEHUS
TEKYyIUX [apaMeTPOB BOJBI, TaK KaK OHU CaMU COJEp:KaT CTPYKTYpbl BOAOPOJHBIX MOHOB, U
OTHOCHTEJIbHBIE TapaMETPhl U3MEPEHUI HE 0TOOPaXKAIOT JeHCTBUTEILHONW KapPTHUHBI.

ITamaThL BOABI.




Bona, xak M3BECTHO, W MOATBEPKACHO 3KCIIEPUMEHTOM, JILETCS CBEPXY. IJTO BBI3BIBAET
HAaBOJHEHHUS, CHEXHbIE 3aHOCHL. lcrmapeHus: HEMEUIEHHO IIPEBPALIAIOTCS B TY4Yd, KOTOpBIE,
r'ynss o HeOy, BBICMaTPUBAIOT MECTa MPU3EMIICHHUS.

Hayka, npaBaa, He B COCTOSSHUM OTBETUTH Ha 3JIEMEHTAPHBIE «JIETCKUE) BOIIPOCHI:

- I0YEMY TEUET peKa?

- I0YEMY pEKa TEYET € rop?

- I0YEMY OKEaH HE IIPECHBIM, €CIIM B HETO BJIMBAETCS CTOJIBKO BOJIBI?

- moueMy o0Jiaka Ha pa3HOM BBICOTE (M ¢ BEPXHHUX 00JIAKOB HE Karaer)?

- U TaK jJajee.

ITonbITaeMcsl OTBETUTH Ha 3TH BOMPOCHI C HE HAYYHO! TOUKH 3PEHHUS.

Boansiii 6acceitn 3emiin - 3T0 cliokHas cTpykrypa. OHa Obuta copmupoBana 360 MiH. JieT
ToMy Hazajl. BoaHblii Oacceitr popmupoBacs okoso 22 MiH. JieT. OCHOBOM ero hopMupoBaHUs
Obul0 TpeoOpa3oBaHMEe HEUTPUHHBIX CTPYKTyp. HO HEHTpUHHBIE CTPYKTYpHl HMEIOT
BO3MOJKHOCTh XpaHEeHHUsI MH(OPMAIMH | TOCIIE TPeoOpa3oBaHUs COXPAHSIOT 3Ty CIIOCOOHOCTH C
norepeil BpeMeHHM peakuuu. [losTomMy Bojga XpaHUT HHGPOpPMALKIO O TOM, YTO OBLIO [0
MOSIBJICHUS BOAHOTO OacceifHa. DTa MHPOPMALUs UMEETCS U B KJIETKAX JKUBBIX CYIIECTB.

[TamsATH BOABI - Ha TpaBUTALMOHHOM yacTore 91.500000.

N3BectHo, uTo Bogopoa Ha umeer 512 atomoB u 640 aHTHAaTOMOB, U3 HUX TOJBKO 1 atom u 3
aHTHaTOMa 00pa3yloT COEIMHEHHE THUIIA TETPadJp, TO €CTh YCTOWUYHBYIO CTPYKTYPY, BOKpYT
KOTOpOi U (opMHpyIOTCs (IO CHUPAISIM, UMEIOLIMM YroJl CIIUPaId COIVIACHO MOTEHIHATY) B
KOMIAaKTHbIE O0J0KH (y3J1bl). YeM Jaiibliie OT TeTpa’pa HaXOAUTCs aTOM (aHTHATOM), TEM BBIIIIE
OKTaBa TIPAaBUTALIMOHHOW YacTOTbl M MAarHUTHBIM HMIYJIbC, CBA3BIBAIOIIMNM II0 BHEIIHEMY
KOHTYpPY BCIO CTPYKTYpPY BozopoAa. OkTaBa MarHUTHOTO MMITYJIbCA ONPEAEIAET TUIl NaMATH, U
4YeM BBIIIE OKTaBa, TEM HMXKE MOTEHIMAJ 3alUThl HOCUTEN NaMsaTH. s M3MEHEHHs HaMsTH
BBICOKOM OKTaBBI HET HEOOXOJAUMOCTH CHUMATh NOTEHIMA] MAarHUTHOTO UMITYJIbCa Ha BBICOKOM
OKTaB€ - JIOCTaTOYHO HM3MEHUTh I'PAaBUTALMOHHYIO YacTOTYy CBSI3M TeTpa3iapa (HEHTpOHHas
CTPYKTYpa), ¥ BCE OCTAIbHBIEC aTOMBI M aHTUATOMBI BBIHYX/IEHBI OyIyT U3MEHUTH ajb0eao0, Mpu
3TOM HU3MEHEHHE OyJIeT MPOXOJUTh MOCIEeI0BATEIbHO COIJIACHO 3aKOHY KBaJpaTy OKTaBBI
Kojbla cnupanu. Hampumep, npyu M3MEHEHMHM OKTaBbl I'PABUTAL[MOHHOM 4acTOTBI TETpalzapa ¢
87.250250 na 79.875450 noreHuuan MarHUTHOTO UMIyildbca Ha 248 OKTaBE YMEHBLIUTCS
B 8°° pas, 4TO MPHBOAMT K €ro JMKBUIAMM M HAPYLMICHHIO 3aMKHYTOH CHCTEMBI XPAHEHHS
nH(pOpMAIINH, a 3TO 3HAYUT, MOXKHO BOCIIOJIB30BATHCS 3TUM JIMOO JUIS YTCHUS, JTHUOO0 AT 3aIUCH
C MOCJIEAYIOLIEH OIepallel BOCCTAHOBJEHHS TPaBUTALMOHHOM 4YacToThl. Ha 3TOM OCHOBaHO
NEWCTBUE, CBA3aHHOE C KOPPEKTHUPOBKOW HWH(POpMAaLMOHHOrO Oyioka (Hampumep, MpH
BO3/ICWCTBUU Ha OJOK uMmIyiabca Ha 54.625 okraBe). MarHUTHBIM MMITYJIbC CBSI3BIBAIOIINX
CHCTEM JIOJDKEH OBITh OJMHAKOB (MHA4Ye MOJIyduM Xaoc). V3MeHeHHbIH OJOK HEe J0JDKEeH
BBIJICIIATHCS B OJJHOTHUITHOM CpeJie, MO3TOMY U3MEHEHHE anb0e10 OJJHOTO OJIoKa BJIEYET 3a co0oi
[EMHYI0 PEaKIUi0 U3MEHEHHS allb0e/I0 (C YMEHBIIIEHHEM allb0e/10) B COCETHUX OJIOKax, M3MEHSS
3a CYET YK€ COOCTBEHHOrO ajlb0e0 MOTEHIMall MarHUTHOTO HMMITyJbca. ANbOEA0 HE MOXKET
M3MEHSATHCSI OECKOHEUHO, M €CTh IpeZeN - 3T0 (OPMHUPOBAHUE I'PABUTAIIMOHHON YacCTOTHI CBS3H
BHEIIHEr0 KOHTypa (BMECTO MAarHHUTHOTO HMITYJIbCA), YTO COOTBETCTBYET OOpa30BaHUIO MOHA.
Taxoif BOZOpOAHBIH OJIOK SBIISIETCS YK€ HE HOCUTENeM MHPOPMALIUK, a KOHIIEHTPATOPOM HOHOB
c o0pa3oBaHHEM HE CHHMPAIBLHOW CTPYKTYphl. UeM BBIIIE THUIl BOJOPOJAA, 3 COOTBETCTBEHHO, M
TUI NAMATH, TeM OBICTpee MPOUCXOAUT CMEHA anbOe0 (M COOTBETCTBEHHO 3aMEHa MarHUTHOTO
UMIY/IbCa Ha TPaBUTALMOHHYIO YacToTy). Bpems peaknum aroma (aHTHAaTOMa) pPE3KO
COKpAILlaeTCsl, ¥ B TEUEHUE 2 CEKyH]I PEaKIMU BOJIOPOJHBIN OJIOK pacchIaeTcsi ¢ 00pa3oBaHHEM
HaTpus. Kak M3BECTHO, TUII BOJOpPOAA ONPENENAETCS YHUCIOM AaTOMOB M aHTHAaTOMOB B
HEHUTPOHHOM COCTOSIHMH, TaK Kak 32 OKTaBa MAarHUTHOT'O MMITYJIbCA CBSI3U PELIETKH HEUTPOHHOU
CTPYKTYpHI SIBJISIeTCS HamOoJiee YCTOMYMBOM Ja)ke MPH CMEHE 4YacTOT Ha BBICOKMX OKTaBax.
Kaxneiii Tun crpykrypsl (Ha, Hs, He, H7, Hg, Hg) oOpasyer 64 BapmaHTa CBSI3U TOJBKO
MEXAY IBYMsl aTOMaMHu, TO €cTh i Bogopoaa Ha mbl umeem 635376 BapuaHTOB CBSI3U TOJIBKO
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10 MarHUTHOMY UMIyJbCy. A Bogopox Hg , KOTOpBIH ABIsSETCS OCHOBOM JKUBOM KIIETKH, UMEET
27540584512 BapuaHTOB CBsI3€M TOJIBKO 10 MATHUTHOMY UMIYJbCy. Eciiu ydecTs ellie u yrisl,
U (pazupoBaHue, OJTYYUM JOCTATOYHO OOJIBIIOE YHCIO BOSMOKHBIX BAPHAHTOB (DOPMHUPOBAHUS
KUBOU KIIETKH, U TOJIBKO OJJHA MAJUIMAPAHAS YacTh 3TOW BETMYHMHBI peaIN30BaHa Ha 3eMJI€.

Bona, xak ocHOBa XM3HM Ha 3emile, IojiyueHa U3 BoJbpl KocMmoca myreM H3MEHEHHS
CTpYKTyphl pemieTkn KocMoca. DTo 3HauuT, 4To mocie noiaydeHus Boasl B Kocmoce ocraercs
cliesl, KOTOPBIN He 3aTsAruBaeTcs, U 00mIasi MOITHOCTh Clie/la paBHA MOIIHOCTH 3HEPreTHYECKUX
npeoOpa3oBanmii Haj peneTkoit Kocmoca.

Yacrtsb 1. CTtynenu npeodpa3oBaHmii.

[lepBas cTynens mpeodpa3zoBaHus - 3a/1a4a paspyiieHus pemerku Kocmoca.

DTy 3a/1auy BBIMOJIHSIIOT CUCTEMBI XKU3HeoOecnieueHus 3emnn. B ouH TakT, paBHbIA 12 gacam
(mo Bpemenu Conneuynoit CucTembl), TPOU3BOIUTCS MepedazupoBKa MOTEHIMANA CBS3H
IPAaBUTAIlMOHHOM YacTOThl, B CBSA3U C YeM oO0ecreyuBaeTcsi CBOOOJHBIA IMOTEHLIMAI Ha
95.75007500 okxTaBe. DTOT MOTEHIMAN 00pa3yeT Kak Obl MOAYIIKY Ha MYTH ABMXKEHUS 3eMIIH H,
€clid ero He IMpeoOpa3oBhIBaThH Jainee, OH BhIOpachiBaeTcst B Kocmoc, o0Opasys BHUXphH C
MOAMOPOM. DTOT BHXPh MOXKET CO3/1aTh 3eMJIe JIOTOJIHUTENIBHOE YCKOPEHHUE, Hapymias aab0e10
camoii CosiHeuHoit CucteMbl. DTOT MOTEHLHANT CBOOOJHO MPOXOIUT CKBO3b Bce 124 cros
Hoocdeprr. Ilpu nBuxeHun ckBo3b cion Hoocdepsl 3apsnoBbli SKBUBAJCHT HE MOXET
HaXOJUThCSI B CBOOOJHOM COCTOSIHMHM, M BCEIJa CBSI3bIBACTCS B CTPYKTYpY, OJIM3KYIO K
nojekasapy. IIIOoTHOCTH OJHOrO TaKOro 3apsiia paBHa Bcerga (IO CTPYKTYpe HOJAEKa’apa)
2.486428 BombTa/M® . MuuMapael  TaKMX JI0JIEKa’dIpOB MPOHU3BIBAIOT CJIOM aTMOC(epsl,
co3zaBas snekTpudeckoe nosie Hoocdeps.

Bropas crymens mpeoOpa3oBaHMs - CBs3bIBaHWE MOTEHIMAla B aTOM. OTY 3a7ady pemiaet
Counne. PaccmarpuBast Tabnuiy gactot mo CosHily, Mbl BUIUM OTPOMHBIHM CIIEKTP 3THX YacTOT.
Wx coyeranue (B 3aBUCUMOCTH OT (ha3bl YaCTOTHI) JJaeT MPAKTUUYECKA HEOTPAaHUYEHHBIN CIIEKTP
BO3MOYHOCTEHN CBSI3U 3apsiI0BOTO 3KBUBAJICHTA. V3HA4YanpHO MOJI0KEHHE 3€MJIM OTHOCUTEIBHO
CouHnia, ee opOuTa, HAKJIOH, SKCIEHTPUCUTET ObUIM TOYHO IMPHBSI3aHbI KO BCEM TeM (opmam
npeoOpa3oBaHmsi, KOTOpPHIE COIMYTCTBOBAJIM COXPAaHEHHWIO alb0eo Mpu padoTe cucreM
*Ku3HeoOecriedeHus. [1epBbIM cephe3HBIM HapylleHHEM ainbOeno sBuioch Hanmuyue JIyHbl. D10
NPUBETIO K HMCKKEHHUIO (HAKOIUIGHWIO JIMITHEro 3aps0BOTO SKBUBAJIEHTA) ailb0emo M, Kak
CIIEICTBUE, CMEUICHUIO HAYaJlbHBIX XapakTepucTuk. HakinoH 3emiin yMEHBIIWIICS MOYTH Ha 2
rpagyca, a 3TO - JMIIHUM NPUTOK 3apsiiOBOTO 3KBUBAJIEHTA. JTa pa3HOCTh HE MCYE3Ia caMa
co0oif, a oOpa3oBaia BUXpb, KOTOPbIH KOMIIEHCHpOBaJl Hainuyue JIyHbl U SBHUJICS MCXOTHBIM B
CMEIICHUH caMOi OpOMTHI 3eMIIU M, KaK CJIEICTBUE, crupaiu aBxkeHus camoro CoisHma. 3a
npomeqmue 1000 ner aumamerp cmmpanu CoJHIA CYIIECTBEHHO W3MEHWIICS, OCOOCHHO 3a
IIOCJIETHUE TOJIBI.

CkopocTh U3MEHEHHS AUaMeTpa CIHMpalid Ha CeroiHs cocraniseT npumepHo 0.848 m/cek, ecinu
MOCTPOUTH TpaduK, a OH OyJeT UMETh BUJ SKCIIOHEHTHI, TO CETOJHS 3TH MU3MEHEHHS OTMEUEHBI
KaK KaTtacTpoduyeckue.

OrpoMHasi IJIOTHOCTh HE CBSI3aHHOTO 3apsI0OBOr0 SKBUBAJIEHTA HE IPOCTO MOKUAAET 3EMIIIO,
HO U U3MEHSET MPUBBIYHYIO CTPYKTYpY Hoocdepsl, BbI3bIBas M3HYPSIOIIYIO JKapy, HABOJHEHUS -
KaK CJIEJICTBHE W3bATUE JIOTIOJIHUTEILHOTO TIOJOKUTEIBFHOTO MOTEHIMaNa, HeoO0X0AUMOro
3apsI0BOMY SKBUBAJICHTY JJIS MOKUIAHUSA 3eMJIM U (OPMHUPOBAHUS JTOTIOIHUTEIBHOTO BUXPSL.
YacToTHBIE MapaMeTphbl IIPU OTOM HE U3MEHSIOTCA - OKTaBa OCTAeTCs NpekHeW. M3Menenue
cupanu  BwxkeHus CoJHIIA OPUBOAUT K JOMOJIHUTENbHOMY HarpeBy Hoocdepsr u
(OpMUPOBAHUIO JOMIOJHUTEIBHBIX U3HMIIKOB 3apsA0BOTO SKBUBAJICHTA.

Tpetbst cTynenp npeoOpa3oBaHUsl - CHIDKEHME OKTaBbl MPOTOHHOTO aTOMa, IpU 3TOM
dopmupyroTcss MOJIeKyJbl. PacueTHoe CHMKEHHE OKTaBbl TAaKOBO, YTO HCXOJHOE KOJIMYECTBO
3apsJ0BOr0 SKBUBAJIEHTA PACX0yeTcs Ha:

- (popMupoBaHNE HOHHBIX CTPYKTYP (0 32 OKTaBEI);
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- (popMupoBaHNEe HEUTPUHHBIX CTPYKTYP (0 64 OKTaBHI);

- (popMupoBaHNEe HEUTPOHHBIX CTPYKTYP (10 84 OKTaBbI);

- (popMupoBaHNEe aHTHHEUTPOHHBIX CTPYKTYP (10 128 OKTaBhI).

3eMisl HE MOXET COJAEp)KaTh OOJble TOro, HAa YTO OHA OblIa paccuMTaHa, MO3TOMY €CTb
OTpaHMYEHUS HAa  MOIIHOCTh KaXJIOW CTpyKTypbl. [Ipy  MpeBBIIEHHH  MOLIHOCTH
COOTBETCTBYIOIIAsi CTPYKTYpa MOXKET ObITh U pa3pyllieHa (MU «IacTh MO TSHKECTHIOR).

Ha 3emiie HEeKOTOpBIE CHCTEMBI KU3HEOOecTIeUeHns1 ObLITH CO3/JaHbl TI03/IHEe, HEKOTOPhIE - 0e3
ydyeTa XapaKTepUCTHK 3€MJIM U CBOMCTB MPOIECCOB MPEOOpa3oBaHus. Y KaXKI0W CUCTEMBI - CBOE
Ha3HAUYE€HUE, U HE COBMELICHHE C 0a30BOI cHUCTEMOW J>KU3HEOOECIEUCHUs NPUBOIUT K
CephE3HBIM MOCIEICTBHIM.

KakoBbl e NpUYMHbI HECOOTBETCTBUSA?

a) OTcyrcTBHe KOOPAMHATHON CHCTEMBbI. JTO 3HAUUT, YTO KaJE€HJIApb MO3JHUX CHCTEM
JKU3HEOOECTIEUeHNsI HAKOMMJI 32 TOCIEJHHE ThICAYENeTHs OIIMOKY, 3HaYeHHE KOTOPOH yxke
COBMECTHMO C TAaKTOM pabOThl, a 3TO 3HAYUT, YTO paboOTa CHCTEMBI Ha CErOJHs - BEIMYHHA
Cily4aiHasi.

0) Pa3zgananc Tpersero 3tana HakonaeHus. [Ipeobnananue ogHoi GopMbl peoOpazoBaHUs
3apsI0BOTO SKBUBAJICHTA HaJ APYroil MOXKET MPUBECTU K CAMOJIMKBUIALUU COOTBETCTBYIOLICH
(bopMBL

OTMeTuM, 4YTO TpPETHH 3Tal - 3TO M €CTh Ta BOJA, KOTOpas SBISETCS OCHOBOM W JUis
(hopMHUPOBaAHHUSI JKUBOU KIICTKH.

Kakyto ornacHOCTb NpeiCTaBIIseT YMEHbIICHHE MOJOXKHUTEIbHOTO noTeHnuana B Hoocdepe?

Bo-nepBbix - m3MmeHsercs crpykrypa Hoocdepbl, u TUKBUIMPYIOTCS 3alIUTHBIE CIIOH, B
MIEPBYIO OYEPEIb - 030HOBBIE CIIOH.

Bo-BTOpBIX - BBICOKHE OKTaBbI MEPEBOATCS Ha 00Jee HU3KHE CTYNEHH, TO €CTh IPOU3BOIUTCS
UX MOHM3ALHUS.

B TpeTrpux - karacTpodbl MPHOOPETAIOT CIIOHTAHHBIN XapakTep.

B gerBepThIX - H3MEHsIOTCS cBoMcTBa pemerkr Hoocdepsr naxe amst 50 u 60 oxras.

AJBBEJIO BOJbI

Bsenenue.

Bona, kak M BCE OKpYKalllM€ HAc CTPYKTypbl OpPraHMYE€CKOIO0 W HEOPraHU4eCKOIro
MPOUCXOXKICHUS, UMEET alb0e0. ITO 3HAYMT, YTO PEAKIMU B aToMax, U3 KOTOPBIX COCTOMT
MOJIEKYJIa BOJABI U COOTBETCTBEHHO IPOCTPAHCTBO 3TUX PEAKLUMW, MOIYT HE COBNajgaTh CO
cpenauM BpeMmeHeM ConHeuHoW cuctembl. OpueHTHpoBOYHO 3a cpenHee Bpems CosHeuHOM
CUCTEMBl MOXXHO IPHUHSATH €CTECTBEHHBIM OTCUET BPEMEHM (B CEK.), YUUTHIBas LUKINYHOCTH
nBrokeHus: 3emuin UM Bced CONHEUHOM CcUCTEMBI. OTO CAEIAHO TOJBKO JJsl YIPOLICHMS.
HeiictButensHoe BpeMss CONHEYHOW CHCTEMBI UM €€ JBIIKEHHE (TPOCTPAHCTBO) HECKOJIBKO
OTJIMYACTCA, TaK KaK HEOOXOJUMO YUYUTHIBATh YaCTOThl TPABUTAI[MOHHBIX IOJIEH KOHTYpa
CoHEeUHOM CHCTEMBI, U B 3TOM CIIy4yae MOJIy4YUM, YTO MPOCTPAHCTBO PEAKLNN KaXKIYI0 CEKYHIY
MEHSETCS, TO €CTh MEHSETCS CHCTEMa OTcueTa Kak J3TaloH. [IpUHSB €CTeCTBEHHBIN OTCYET
BPEMEHH, Mbl (PUKCHpYEeM BHEIIHEE MPOCTPAHCTBO U pACCMaTPUBAEM AIb0EI0 B IPOCTPAHCTBE C
(UKCUPOBAaHHBIMM TApaMETpaMU IpPH BHEIIHEM anb0eno paBHOM Hymo. B paHHOM
IIPOCTPAHCTBE MBI MMEEM 2 THUIAa 3HEPIeTUYECKOM MacChl - MHEPTHAs Macca M HE MHEpPTHas
Macca. Bona siBnsieTcst cMechio IByX Macc.

JHepreTuka BojAbl.




ABTOHOMHAsI TpYyIIa aToMOB, 00Jajarolias CBOWCTBOM OpraHH3allMM BHEIIHUX CBsS3€ He
3aBHUCUMO OT TIPOCTpaHCTBAa OOpa30BaHUS W CBOMCTB MMapaMeTpoB - TPABUTALMOHHBIX,
SKBHUBAJIEHTA JIEKTPUYECKOIO MOTEHIIMAIA, MATHUTHOIO MMITYJIbCA, YIJIa CKOJBXEHUS U T.1., B
HUCXOJHOM COCTOSHHM uMeeT 56 aromoB. CTpykTypel u3 56 aroMoB, 00OIaaaromiue
CIOCOOHOCTBIO BTOPUYHBIX CBSI3€H NMpPU HE HApPYIICHUH MEPBUYHBIX CBS3€H, HAa3BaHBI BOJOM.
Bropuunbie cBs3u MOryT 00pa3oBaTh OECKOHEYHYIO LIETb OJHOPOJHBIX CTPYKTYp M, €CIIU He
MHEPTHBIE WM WHEPTHBIE SHEPIETUUYECKUE MACChl UMEIOT T€ )K€ IapaMeTpbl CBSI3U (HampuMmep,
MOHBI METAJIJIOB), TO OHU 00Pa3yIOT OJHOPOJHOE COCTMHEHHE THIIA, HAIPUMEP, MOPCKOI BOJIBI.

PaccmoTpuM OTIENBHO CTPYKTYPY, cocTosmyio u3 56 atomoB. Mcxonas w3 TEpMHHOJIOTUU B
MoHOTpaduu "XOoJOTHBIN AACPHBIA CHHTE3", CTPYKTypa COJCPKHUT B UCXOJHOM COCTOSTHHU 56
aHTHMATOMOB, BHEUIHSS CBSI3b KOTOPBIX OCYLIECTBIISIETCS Ha 24 OKTaBE MarHUTHOTO HMMIIYJIbCA,
88.5 skBHBaNeHTa MEKTPHUUECKOrO MOTeHInana u 87.875875 okraBe rpaBUTAIIMOHHON YaCTOTHI.
OTa aHTHUCTPYKTypa C MOJIOKUTENIBHBIM alb0e0 HEyCTOHYMBAa B CBSA3H C OTPHIATEIHbHBIM
anb0eI0 OKPY)KAIOIIEH Cpesibl, MOATOMY CTPYKTYpa MpeTeprieBacT U3MEHEHUs, IPUBEACHHBIC B
Tabnuue:

Yucno
HaunmenoBanue Yuciio aToMOB
aHTHUAaTOMOB

pzd

Hcxonnas crpykrypa 56

B aHTMHENTPUHHOM IIPOCTPAHCTBE 52

B aHTHHENTPOHHOM IIPOCTPAHCTBE 48 8
B HEHTpUHHOM IPOCTPaHCTBE 44 12
B HEHTpUHHOM IPOCTPaHCTBE 40 16
B HeliTpoHHOM (neiiTepuil) 37 21
B HeliTpoHHOM (TpUTHIA) 31 25

B HeliTpoHHOM (MOpCKast BOJ1a) 35

1
2
3
4
5
6
7
8
9

B HeliTpoHHOM (IIpecHas NUThEBask BOJA) 40

=
o

B HeliTpoHHOM (IIpecHast TEXHUYECKAs BOJIA) 44

[
[

B HelTpoHHOM (IUCTUILISAT €CTECTBEHHBIH) 48

[EN
N

B HEHTPOHHOM (JUCTUILIST BTOPUYHBIN) 44

[E
w

B HeliTpoHHOM (HaTpHit) 56

BropuuHslli JUCTHILIAT - 3TO BOJA, HAlpUMeEp, BYJIKAaHOB M rensepoB. Ilorepsa Bcex
aHTHATOMOB IPUBOJIUT K 00Pa30BaHMIO HOHOB HATPHsI, KOTOPHIC PACTBOPEHBI B BOJIE U SBISIOTCS
HEOTAEIUMON CTPYKTYpoul. JlaJibHENIIee CHIKEHUE JJIEKTPUUYECKOTO MOTEHLUHANIA MIPUBOJUT K
Pa3pyLICHUIO CTPYKTYPBI U BBIACIECHUIO dJIEKTPUYECKOTO ITOTEHIMAala aTOMOB.

Kak yxe ormeuanocs, anp0emo BcCel CTPYKTypbl paBHO Hymo. B Talmuie ykasaHbl
CTallMOHAPHBIE COCTOSIHHS CTPYKTYp JUIA albO€l0 paBHOM HYIIO, M MpPH HApYIIEHUU aabOeno
CJIEyeT UMETh B BUAY, YTO U3MEHEHHUE BPEMEHH PEAKLUM MOYKET IIPUBECTH KaK K COCTOSHUIO,
YKa3aHHOMY B HIDKHEH CTPOKE TaOJIMIIbL, TaK M K BO3BPATY B UCXOJAHOE COCTOSTHHE.

DHepreTuveckre 3aTpaTbl IpeoOpa3oBaHuil MPUBEICHBI B MOHOTpadHH, U JJIs KaYeCTBEHHOTO
nepexoAa (WM OpraHu3alMyd MEPeXOJHOTO Ipolecca) He TpeOdyeTcs CO3JaHUs MOIIHBIX
MAarHUTHBIX KOHTYpPOB.




Bopa umeer pemérky. Pemérka BOJBI - 3TO HENPEPHIBHO CBSA3aHHAs CTPYyKTypa. Pasmep
PEMIETKH - HECKOJIbKO aHTcTpeM. B oTnmume ot peméTku atMocdephl, peméTka BOAbl UMEET

TETPadAPAIBHYIO CTPYKTYPY.

Croponsl y TeTpa3apa pasusie. CTopoHa anb(a MpuMEpHO 2, CTOpOHA
6erta npumepHoO 2.4, CTOpoHa ramma mpuMepHo 2.8.

B Terpasap Bmmcan Ky0, B KOTOPOM HaxOJATCS MOJEKA’dapbl U
HKOCA’/IPBI.

I'maBHO# CTpyKTypOil sBisieTcs KyO. Panbine ky0 mmen cBoiicTBa
TOJIbKO MH(POPMALMOHHOM PEIIETKM O COCTOSTHUM HATIOJHEHUS U HE MOT
ObITH YNpaBJIsieM, TO €CTh CBOWMCTBA HAMOJHEHHUS HE JOJKHBI OBbITh
WU3MEHEHBI.

JHepreTu4ecKye CBOMCTBA PEeIIETKH
anb(a |6era ramma Ky6 |[lomexadap
1 2 1 2 1 2
Al 21 1 21 1 21 12120 - 12 21
B 32 396126 (39.6 17 39.6 3.8 /396 0 -

1 - IInoTHOCTH OTEHIMAIIA
2 - YT0JI CKOJIBKEHUS 3apsijia
V3MeHeHwus, HapyIIUBIIKE allb0e0 CTPYKTYpHI (1151 OKTaBbl 50):

A B
Anbda 50.000000 50.125750
bera 50.000000 150.125375
I'amma 50.000000 50.500000
Ky6 54.000000 |54.125125
Honexasap 64.000000 -

o u3mMeHeHUil BOJa He MMeJia CBOWCTB HAPYLIATH CTPYKTYPY H MEHSATh COOTHOIIEHHS
napaMeTpoB, NMPOsiBJisieMble B MAKPOMUpE KaK 3anax, liBeT, MATHUTHbIE CBOIMCTBA, U TaK
naJiee. YCTaHOBIJICHHBIE U3HAYAIBHO CBOMCTBA BOJIbI MCIIOJIB30BATUCH TSI MOJIYYEHUS JIbJIa KaK
OCHOBHI kU3HU. Takasi BOJJa COXPAHUJIACHL HA HEKOTOPBIX MJIAHETAX U SIBJISIETCH 3TAJOHOM.
OrMeruMm, 4YTO CBOJiCTBa 3TOH BOAbI Noaaep:kuBawTcss CucreMaMu YHpaBjeHHsT Ha
IUIAHeTaxX, U B J11000e BpeMsi MOI'yT ObITh NepeHeceHbl Ha JApyrue IUIaHeTbl. YToi 21° - 510
HE TPOCTO YroJI, 3TO U BpeMs CyliecTBOBaHMs, U Kaxabie 32000 eT mporcxoauT oOHOBJICHUE
ctpyktyp. [locnemnee oGHOBieHue Obuto poBHO 32000 ner Ha3ag M KacaloCh BCEX IUIAHET
Cuctemsl. BeceHHee paBHOJeHCTBHE - 3TO BpeMsi O0HOBJIEHHS, 2 3HAYHUT, BOCCTAHOBJICHHE
cBOMCTB BOJBI. VI3MeHsieTCsT LBET BOJbI, OHa OOJbIlIE HE MMEET 3alax, HET pa3MEeXEeBaHMS
MEXY BOJIOM B OKE€aHAaX M BOJOW B KIIETKax >KMBOTHBIX. Her cmpiciia uzmensats pH Boabl, Tak
Kak ctangapt pH 3aman caMoit CTpyKTypoil u paBeH 7.24.

Boaa B 0Mo10ru4ecKuX CTPYKTypax
TpakTt BbIBO12 BOABI




Beenenue.

Jlrobast OMOCTpyKTYpa UMEET, KaK MPaBUJIO, TPU OCHOBHBIX CHCTEMBI:

- CHCTEeMa TIOJIYUCHUS MOTEHIIUAIIOB;

- cucTeMa peoOpa3oBaHus MOTCHIMAIOB JIJIsl 00SCTICUCHHMSI JKU3HEACATEIIbHOCTH;

- CHCTEMBI BBIBOJIa MIOTCHIIMAJIOB, HE HY)KHBIX JUISI 00CCIICUCHUS JKU3HEICITEIIBHOCTH.

ITocnennss cucreMa pacnagaercs Ha JBe:

A. Cucrema BbIBOJIa HU3KONOTEHIMAIBHBIX CTPYKTYp. Kpome Toro, sta cucrema siBIsieTCs
OCHOBHOM CHCTEMOM BBIBO/Ia BCEX MOHOB, SIBIISIFOIMXCS TPOAYKTaMH I€ATENbHOCTH MO3Ta.

b. CucremMa BbIBO/1a BBICOKOIIOTEHLMAIBHBIX CTPYKTYP.

PaccmoTpum cucteMy BBIBOJIa BBICOKOIOTEHIMATIBHBIX CTPYKTYp, TaK KaKk MMEHHO paboTa
UMEHHO 3TOW CTPYKTYpPBI SBJISICTCS OIMPEICISAIONICH MO0 BCEM J>KU3HEHHO BaXKHBIM (DYHKIIMSIM
opranusMa Jiro0oii 6rnocTpykTypbl. Ha mpuMepe yenoBeka 3T0 - TpakT BbiBojga Mo4r. C TOUKH
3peHHsI COBPEMEHHON MEIUIIMHBI ATOT TPAKT SIBJIACTCS TPETheCcTeneHHbIM. Hampumep, eciu He
paboTaeT MOYEBOM KaHal, MOYKHO BCTaBUTh TPYOOUKH, M BBIBOJ OY/IET MPOU3BOJUTHCS TaK Ke,
KaK BBIIMBAETCSA BOJA U3 OOUKH.

Axcuoma 1. JlroOas KieTka 4YeloBeKa JIOJKHA BBIBECTH KaK HU3KOMOTEHIHAJbHBIC, TaK U
BBICOKOTIOTCHIIMAIbHBIE CTPYKTYpBl, TO €CTh BBIBOJY IIO/UIeXKAT JIHOObIE CTPYKTYpHI,
HapyILIaOKe IPUHLMIBI IOCTPOEHUS KIIETKH U €€ KU3HEACATECIbHOCTH.

CnencrBue 1. Ecim cuctema BbIBOJa HU3KONOTEHLMAIbHBIX CTPYKTYpP HE B COCTOSHUM
BBIBECTH BECh «MYCOP» U3 KJIETKH, 3TOT MYCOD 3all0JIHSCT caMy KIETKY H 00pa3yeT «IIIaKy, MpH
9TOM BO3pAcTacT MarHUTHBIN UMITYJIBC CBSI3U KJIETKH C MO3TOM.

[Tosichum 310 cremyromumM o6pa3oM. Jlo oOpa3oBaHus «IjaKa» KJIETKa MMeNla MarHUTHBIN
uMnyasc cBsizu 77.450450. Ilpu HakoIuleHMM NUIaKa Hayajd YBEJIWYMBATBCS IOTEHIMAI
I'PAaBUTAIIMOHHOM 4acTOTHI ()OPMBI KJIETKH, a TaK KaK «IUIAK» HE MMEET COOCTBEHHOW YaCTOTHI
CBSI3U C MO3IOM, MarHUTHBIM UMITYJbC JOJDKEH OOECHEeUUTh HOBYIO KIETKY (CO «IIJIAKOM»),
[I03TOMY MJI€T OTHOCHUTEJIbHBIH pOCT MarHUTHOro wuMiyiabsca. IlpenenbHoe 3HadeHue -
77.975875. Ilpu nocneayroneM yBeIUUYEHUHN «IILTaKa» KJIETKa MEHSET MPaBylo0 COUpalib (OKTaBa
crimpanu 77.12501250) na neByto. Eciu takas xinerka oOHapy»eHa MO3TOM, OHA BBIBOJUTCS U3
opranusmMa. Eciu HeT, MOKeT ObITh 00pazoBaHa KOJOHUS (y TOMOXO3si€K Ha3BaHA PakoM), Tak
KaK  HM3KOINOTCHLMAJbHBIE  CTPYKTYphl  «IUIaKa»  COBMECTMMBI €  IPOAYKTaMu
KU3HEJESATEIHOCTH CaMOT0 MO3ra.

I[J'IH BbIBOJIa HU3KOMOTCHIHUAIBHBIX CTPYKTYP YCJIOBCK MMCCT KUIICYHUK U KOIXKY. I[OCTaBKa
HU3KONOTEHIMATIBHBIX CTPYKTYpP (OT KaXIOH KJIETKH) MPOU3BOAMTCA JUM(OCHCTEMON H
KPOBEHOCHOU CUCTEMOM.

Tak Kak OIacHOCTH HU3KOIMOTCHIUAJIbHBIX CTPYKTYp O4YCBH/HA, BCC BHUMAHHUC COBpeMeHHOﬁ
MCOUITUHBI 06pau1eHo AMEHHO Ha JeYeHHEe 3a00JIEBAHUI KHAMIEYHHUKA U KOXKH.

CnenctBue 2. Eciu cuctema BbIBOJA BBICOKOTIOTEHLUHANBHBIX CTPYKTYp HE B COCTOSTHUHU
«COpOCUTH TMap» B KIETKE, MEPEBECTH STOT Map B COOTBETCTBYIOIIYIO CTPYKTYPY BOJBI U
BBEIOPOCHUTH U3 OpPraHu3Ma, TO MOCIEACTBHS MOTYT ObITh CAMBIMU JAPAMATUYHBIMHU.

Tak xak «nap» umeer pH B nuamazone 7.64 - 9.64, st BbIBOJIa €70 UCHOJIB3YeTCH 00bIYHAS
XUMHU4YecKasi peakuus - 3akucjieHue. /st 3roro popmupyercsi «<KOHTeHHEP», B KOTOPbIH H
«3akarbiBaercs» mnap. KoHreiiHep - 3To0 MouyeBas kucjaora. B uyucrom Buae (0e3
KOHTeliHepa) map WM MO4YeBasi KHCJI0TA He cyumecTBYHOT. Tolbko B KOHTeiiHepe, a He
«CaMOTEKOM» Map M MOCTYNaeT B KAHAJIbI BHIBO/A.




Kanan nocraBkM KOHTEMHEpPOB - KpPOBEHOCHAsh CHCTEMA, U TOBBIIIEHHE MOYEBOW KHCIIOTHI
CBSI3aHO C IMOBBIIICHUEM UMEHHO «Iapa» B KieTkax. Eciu HeT konebaTenpHOro mpoiecca, poct
MOYEBOW KHCIOTHI - 3TO aKTUBU3ALUS JEATEIbHOCTH Mo3ra. Eci Mo3r cinabo akTHBEH, BBIOPOC
«rapa» IpOUCXOIUT Kaxaple 12 yacos.

Bbipa0oTKy «KOHTEiHepOB» - OCHOBY - NPOM3BOJMT JKeJIYHBIH MYy3bIpb, JTa OCHOBA
MIOCTYNAET B MOYEBOM MY3bIpb. B MOYEBOM my3bIpe MPOU3BOIAMTCSA KaK Obl «TapHpOBAHHE»
KOHTEHHEPOB, U3 HUX CTaHJAPTHBIE MOCTYNAIOT B KPOBb, MMEsS IMPHU3HAK MPaBOCHUPAIBLHOIO
caxapa. JTO NO3BOJISIET HE IIyTaTh KOHTEMHEpP C KOHTEWHEPOM C TJIIOKO30M M CO HUIAKOM,
oOpa3yromuMes Tociie TPAaHCMYTAIllK (3aKaTKU TIIOKO3bl B KOHTEiHep). KoHTeiHeps! ais mapa
00s13aHBI TPUCYTCTBOBaTh B KPOBU MOCTOSIHHO, YTOOBI B HY)KHBIII MOMEHT OKa3aTh «CKOPYIO
IIOMOIIb)» KIIETKE.

Mo4eBOi TpakT - CaMblii YYBCTBUTEIBHBIM K JEATEIBHOCTH MO3ra. Bce KIETKH MOYeBOro
TpaKTa J0JDKHBI HIMETh coOCTBeHHOE naBnenne 110/85 npu naiennn B kietkax mo3ra 90/65.

[Ipy cHWXKEHMM [aBJICHUS B KIETKaX MOYEBOIO TpaKTa AaKTHBH3UPYETCs 0Opa3oBaHME
KOHTEHHEPOB MOYEBOM KHUCIOTHL. [locTymiieHne JUIIHUX KOHTEHHEPOB B KPOBb (popmupyer
JIOKHOE TPEACTaBICHHE OO0 AaKTUBM3ALUHU JEATENIFHOCTH MO3ra M MPUBOAUT K CHIDKEHHUIO
(opMUpPOBaHUS BBICOKOTIOTCHIMANBHBIX CTPYKTYp B KIeTKaxX. Takoe CHMXEHHE CMEeIaeT
SHEPreTUYecKue MOTEHIMaNbl B HU3KOMOTEHIMAJIbHBIE CTPYKTYpBL, (HOpMHUPYS YCKOpPEHHOE
oOpa3zoBaHue «UIaKoBy. Jlanee cieayer menHas peakius 1 Nocelyolniee CHIKEHHE TaBICHUs
B KJIETKaXx MOYEBOT'O TPAKTa.

[Tpu noBBIIEHUH TABJIEHUS B KJIETKaX MOYEBOIO TPAaKTa MPOUCXOAT HEOOpAaTUMBIE MPOIECCHI
B CaMMX KJIETKax MOYEBOro My3bIpsd. Pe3ko cokpalaercs IMOCTaBKa «KOHTEMHEPOB» W,
CIIEZIOBATENIbHO, KIETKH OWOCTPYKTYpPHl HE HMEIOT BO3MOXKHOCTH OCBOOOJHUTHCS OT «Iapay.
IToBpIIIaeTCss MAarHUTHBIN UMITYJIBC, U 3TO MOBBIILIEHUE IPUBOIUT K BHICOKOW YyBCTBUTEIBLHOCTH
kieTkr. OJTHaKO BBICOKAsi YyBCTBUTEIBHOCTH O€3 CBS3M C MCIIOJIHUTEILHBIMU OpraHaMu KpaiiHe
OIlaCHa B CBSA3U C HEAJEKBATHOCTBIO PEAKIIUA.

K Ttakum 3a0oneBaHMsIM KIETOK, Kak IIM30(PEHUs, MapaHOWs NPUBOJUT IOBBIIICHHOE
COJepKaHUE KOHTEHHEpPOB, HE O0O0ECHEUEHHBIX «IapoM». OTH KOHTEHWHEpPHI SBISIOTCS
KaTaJIu3aTOPOM LIETTHOM peakLyy N0 JIUKBUIALUH KIETKH.

Cnpaska n3 «K. Buiaum buonorus Mocksa, MUP, 1968» ¢ komMmMeHTapusiMu aBTOpa
(BBIIEJIEHO KPACHBIM)

BLBIAEJEHMUE

B pesynbraTe HOpMaJbHBIX MPOIECCOB KIETOYHOTO OOMEHA M HEMPEPHIBHOTO MOCTPOCHUS U
paspylieHus: OSIKOB W HYKJIEHMHOBBIX KHCIOT OOpa3yroTCsl TaKhe «OTXOIbl», KaK MOYEBHUHA,

MOUY€Bast KUCJIOTA, KpEATUHUH U aMMHUAK.

OTH a30TcoJepXKallie MPOAYKTHl >KM3HEICATEILHOCTH HE TOJBKO OECHOJIe3HBl, HO H
TokcHuHbL. Korjga (QyHKIUs MOYEK HapylIaeTcs BCIEACTBUE OOJIE3HM, 3TH BEUIECTBA OBICTPO
HAaKaIUIMBAIOTCA B KPOBU U TKAHAX U BBI3BIBAIOT CMEPTh. Y 3J0POBOIO YEJIOBEKA COJAEPKAHUE UX
B KpPOBHU IOJICPKUBACTCS HA IOCTOSIHHOM, HU3KOM YpPOBHE, TaK KakK IIOYKH YIAISAIOT UX M3
KPOBH C TaKOH k€ OBICTPOTOMN, C KAKOM 3TH BEIECTBAa 00Pa3yIOTCs B TKAHAX.

XoT4 ynajieHue MpoIyKTOB 0OMeHa U3 JKUIKOCTEH Tella COCTABIIAET BAXXKHYIO (DYHKIIUIO MOYEK,
3TO OTHIOJNb HE eIWHCTBeHHas uX ¢QyHkuusa. [louku WrpaloT NEpBOCTENEHHYIO pOJIb B
KHU3HEIEATSNIFHOCTH OpraHu3Ma, peryiaupys oOmuii o0beM KpOBH, COJEpKAaHHUE BOJBI B
opraHusme, a Takke pH 1 XMMUYECKUI COCTaB KPOBU U TKAHEBBIX KUAKOCTEM.

Jedexanus. [lepexanneii Ha3bIBaeTCs BBHIBEACHUE MPOAYKTOB OOMEHa M HEMepeBapeHHBIX
OCTaTKOB MY, B COBOKYIIHOCTM COCTaBJISIOIIMX KaJl, 4Y€pe3 aHaJlbHOE OTBEPCTHE.
HenepesapenHas nuia HUKOrZa HE IIPOHUKAET B KIIETKU TeJIa U [I0O3TOMY HE MOJKET IIPUHUMATH
y4JacTue B KJIETOUHOM MeTa00JIu3Me; TaKUM 00pazoM, 3TO He MPOIYKTHl 0OMEHa.
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JKcKpenusl. OKckpelued (BBIACTICHHEM) Ha3bIBAIOT yJAJlEHWE HE MOISKAIIUX
JaNbHENIIeMy HCIOJIb30BAHUIO B OpPraHM3Me BEUIECTB U3 KJIETOK U KPOBSHOTO pycia ¢ MOYOU U
MoTOM. BhIjieNieHre HEeHY)KHBIX TIPOYKTOB MOYKAMH TPEOYET OT KIETOK 3aTPaThl SHEPTUH, TOT /1A
KaK Ui akTa AedeKaruu He TpeOyeTCsl HUKAKUX «YCHIIU» CO CTOPOHBI KIIETOK, BHICTHIIAIONIUX
KHIIKY.

Cexpenusi. Cekperusi IpeacTaBiseT co00i BhIIEICHNE KISTKOW KaKOro-HHOYIh BEIIECTBA,
KOTOpPOE€ HCIIOJIb3YeTCss B JPYrol YacTh OpraHu3Ma B KaKOM-HHOYIb (H3MOJIOTHYECKOM
IIPOLIECCE: HAPUMEp, CIIOHHBIE XKEJIE3bl OTIEISIIOT (CEKPETUPYIOT) CIIOHY, HCIOJIb3YEMYIO B
POTOBOIl MOJIOCTH U B JKEIyAKe i numieBapeHus. Cekpenus TakkKe CBsA3aHAa C KIETOYHOM
aKTUBHOCTBIO U TpeOyeT 3aTpaThl SHEPTHH CEKPETHPYIOUEH KiIeTKoi. MOXXHO MOoKa3aTh,
HampuMep, 4TO KOrJa KJIETKM HAYMHAIOT CEKPEeTHpOBaTh, MOTPEOICHUE KUCIOPOJA U TIIIOKO3bI
BO3pacTaerT.

BriaenuTenbHas cucTeMa 4eI0BEKa BKIIIOYAET HE TOJIBKO MOYKU C UX BBIBOAHBIMU ITPOTOKAMM;
KOKa, JIETKHE ¥ MUIEBAPUTEIbHBIA TPAKT TOXKE 001aJal0T SKCKPETOPHbIMU (YyHKIUsAMU. Panee
paccMaTpUBAIOCh YAAICHUE YITIEKUCIOTHI - OJIHOTO U3 BOXHEHIINX MPOIYKTOB MeTaboiIm3Ma -
JIETKUMH, BBIJICTICHUE KEMYHBIX NMHUTMEHTOB (MPOAYKTOB pacmajga reMoryioOMHa) MEYeHbI0 U
BBIJICJIEHUE HEKOTOPBIX METAJIJIOB, HAIPUMEpP, KaJbLMs, TOJCTOW KHMIUKOM (3ameuanue:- eciu
HOOHAMYHCUMBCA, MO MOMCHO ROAYUUMb 6clo madauuy Menoeneesa, eKknwuas euie He
OMKpbIMble INEMEHMBL).

IToToBbIE X€NE3BI KOXKH CIYXaT, MPEXKAE BCEro, JUIsl peryIMpoBaHUs TEMIIEpATyphl Tejla, HO
OHHM TaKXe HCIOJNB3YIOTCS sl BbiaeneHuss 5 - 10 % BCEX koHeYHBIX MPOIYKTOB O0OMEHa
(BriIIOUas HerepeBapeHHbIE OCTAaTKM). [IOT comep HUT Te ke BemecTBa (COJIM, MOYEBUHY M
Apyrue OpraHuuecKue COSAMHEHHs), YTO ¥ MO4Ya, HO B ropaszo 0osee HU3KOH KOHLEHTPAIHH:
TBEPJIBIX BEIIECTB B HEM MPUOIM3UTEIHHO B 8 pa3 MEHbIIIE.

HOYKNUuMOYEBBIBOAAINUEIIYTH

[Touku npexacraBisitoT coboit mapy 6000BHAHBIX 0Opa3oBaHMil 0k0I0 10 cM AMTUHOM, TeKaIuX
1o 00e CTOPOHBI OT CPEJHEW JMHUU 3aHEH CTEHKU OPIOIIHOM IMOJIOCTH, YyTh HHKE YPOBHS
xenynka. Ha BHyTpeHHeEH, BOTHYTOH CTOpOHE Ka)/I0H MOYKH PacIojokKeHa BOPOHKOOOpa3Has
KaMmepa, Ha3blBacMasi II0YEYHOM JIOXaHKOM. Mo4a, KOTOpasi HEIIPEPBIBHO, 110 KAaILIsAM, BBIICIISCT
Mouyka, coOupaercs B JIOXaHKE M  CTEKaeT IO MOYETOYHHMKY, IPOTAJKUBaeMas
NEPUCTATETHYECKIMU BOJHAMH (HeE00nbuioil 000a60K K INeKMPOMAZHUMHBIM BOTHAM)
COKpAIllCHUS €r0 CTEHOK, B MOYEBOW IIy3bIPb - IIOJIBIM MBIIICYHBIA OpraH, HaXOIALIWICS B
HUKHEM OTZAEJIE )KUBOTA.

MelleyHble CTEHKH IY3bIps pPacclaliisiioTcst (ocobdenHo nocie npuema CRUPHIHO20) U
pacTAruBaroTCs, 0CBOO0XKIasi MECTO JUIsi MOYH 10 MEpe €€ HaKOTUICHHS.

B Mecre BnageHns MOYETOYHMKOB B MOYEBOM MY3bIpb MMEIOTCS KJIAllaHbl, IPEMSTCTBYIOLINE
o0OpaTHOMY TOKY MOYM M HPOHMKHOBEHHIO B IMOYKY KaKMX-THOO OakTepuil, KOTOpHIE MOTYT
0Ka3aThCsl B MOYEBOM MY3bIPE (M am OHU PA361eKaAionm cs).

** Kemamu, pH cpeovl 6 mouesom ny3vipe umeem makoe 3Hauenue, Ymo a0dan d6axmepus
CMOJHCem HAXO00UMbCA 8 IMOUL cpede 001U CEKYHObL *™.

ITo mepe Toro, kak o0beM MOYHM B MY3bIpE BO3PACTAET, PACTSIKECHHUE MBIIICYHBIX CTEHOK
CTUMYJIMPYET HAaXOJAIIMECS B HUX HEPBHbIE OKOHUAHUS, KOTOPbIE MOCHUIAIOT B TOJIOBHOM MO3T
UMIYJIbChI,  BBbI3BIBAIOLINE  OILIYIICHWE HamoJHEHHs. YToObl  clenaTh  BO3MOXKHBIM
MOYEHCITyCKaHHE, UAYIIHE U3 FOJOBHOTO MO3ra MMITYJIbChl BBI3BIBAIOT COKPAIlEHHE MOYEBOIO
ny3bIps M pacciabiieHne CQUHKTEpa, 3aKphIBAIOIIETO OTBEPCTHE M3 MOYEBOTO IY3BIpS B
MOYEHUCITYCKATEIIbHBINA KaHaI.

OBPA3OBAHHUEMOYH




Coueranue Tpex mpoleccoB: GumbTpanuu, peadbcopOiuu (0OpaTHOTO BCachIBAHUS) U
KaHAJIbLIEBOM CEKpEeIMM - TMO3BOJSET IOYKE YAAIATH OTXOAbI, HO COXPaHATH IOJIE3HBIC
KOMIIOHEHTHI KPOBH.

@unpTpaysi MPOUCXOAUT B MECTE CONMPUKOCHOBEHHUS KaNMULIPOB KIyOOUYKa CO CTEHKOH
6oymeHOBO# Karcynbl. [Ipoxoas yepe3 3TH KanWUIAPhI, KPOBb «(QUIBTPYETCsA», TaK Kak BOJA,
COJIH, caxap, MOUYEBHHA U IPYTHE COCTaBHBIC YaCTH KPOBH, 32 UCKIIFOUCHUEM KPOBSHBIX KIETOK U
TaKUX KPYITHBIX MOJIEKYJI, KaK MOJIEKYJbI OCJIKOB IUIa3Mbl, IEPEXOAAT B 3TOM MECTE B MOJOCTh
00yMEHOBOHM Karcyibl, 00pa3ys KiIyOOYKOBBIi (uibTpaT. B ocHOBe mpolecca JIEKHT YUCTO
¢u3nueckuii MexaHu3M (QHIBTPALNH, CBA3aHHBIN C TeM, YTO HEOOJbINAsk MPUHOCAIIAS apTEePHs
IMpe, 4YeM BbIHOCAIIAs apTepus. [lo3ToMy KpoBsiHOE JaBjeHHE B KaMWUIspax KiyOouka
OTHOCHUTEIIbHO BBICOKO€ M YacTh IJIa3Mbl OT(MIBTPOBBIBACTCS B Karcyidy. BBOAS TOHKHIA
CTEKJISHHBIA MMpUIl B OOYMEHOBY KamlCyly TIOYKH JIATYIIKH (wel Mmo3e Haubonee
coomeemcmeyem mo32y uenoeeka), A. Puvapnc coOpan U mpoaHaTU3UpOBal HEKOTOPOE
KOJIMYECTBO KIIyOOUYKOBOTO (pHIIBTpaTa U MOKa3all, YTO OH COJIEPKUT MOUYEBHHY, COJIH, TIFOKO3Y
U T.II. B TOM € KOHLEHTPAIMH, YTO U IIa3Ma, HO JIUIIEH COOTBETCTBYIOIIUX OenkoB. Kietku
O0yMEHOBOH KarlCyjibl HE CHOCOOHBI AKTUBHO OCYIIECTBUTH AKTHUBHBIA MEPEHOC BEILECTB U3
KalUIIpoB: paboTy MO «BBIIABIMBAHUIO» (QWIBTpPAaTa W3 IUIA3MBI B KalCyly MPOU3BOJIUT
cepaue (6 ceovoonoe om ocroenol pabomul épems). MOKHO SKCIIEPUMEHTAIBHO MTOKa3aTh, YTO
IIPU BO3PACTaHWUU W MAJAECHUU KPOBSIHOTO, a, CJIEIOBATEIbHO, M (MIBTPALIMOHHOTO JABICHUS
COOTBETCTBEHHO HM3MEHSIETCS M KOJIMYECTBO KIyOOukoBoro ¢QuiubTpata (mo ecms, eciu ¢
Mockee uoem 003#cob, mo 6 nycmoihe Caxapa nolivHaa Oypa). KommdecTBo (unbTpaTta
peryaupyercs TakKe CY)KCHHEM WM pacIIMpEeHUEM apTepHoJ, UAYIIUX K KIyOOykam M OT
Ki1yooukoB. OHO YBENIMYMBAETCS NPU CYXKCHHHM BBIHOCSIIUX apTEPHOI M PaCHIMpEeHUH
OpUHOCAIUX apTepuosi. Eciam OBl cocTaB BblAeNseMOM MOYM OBII IOX0X HAa COCTaB
KIIyOOUYKOBOTO (UIBTpaTa, TO 3KCKpEIHs NpeicTaBisiia Obl coOOW BECbMa PaCTOUYMTENbHBIN
IpOIleCC M OPraHu3M Tepsul Obl MHOTO BOJbI, IIFOKO3bI, aMHHOKUCIOT U JPYrHX IOJIE3HBIX
BemiecTB. OHAKO MO XapakTepy M KOJIMYECTBY BEILIECTB, COJEPXKAIIUXCS B MOYE, OHA PE3KO
OTIIMYACTCA OT IUIa3Mbl M KIIyOOukoBOTO (rubTpara. Ha cBoem manbpHeleM MyTH U3 MOYEUHOM
JIOXaHKH 4Yepe3 MOYETOYHHK, MOYEBOW Iy3bIph M MOYEHCITYCKATEJIbHBIM KaHal ModYa He
IpeTeprieBacT HUKAKUX M3MEHEHU; U3MEHEHUs U KOHIICHTpAlusl BEIIECTB MPOUCXOIUT TOT/a,
Korja (pUIbTpaT MepexoauT U3 OOYMEHOBBIX KaIlCyd 4epe3 JUITMHHbIC W3BHIIMCTHIC KaHAJIBIBI B
cobupaTenbHylo TpyOKy. CTEHKH MOYEYHBIX KaHAIBLIEB COCTOSIT U3 OJHOTO CJOS IUIOCKUX WU
kyonueckux OIINTEJIMAJIBHBIX knerox. Bo Bpems mpoxoxaeHusi GuibTpara 3TH KIETKH
BCAChIBAIOT (peabcopOMpyIOT) 3HAYUTEIBHYIO YacTh BOJABI M (DaKTUUYECKH BCIO TIIOKO3Y, BCE
AMHHOKHUCIIOTHI M JPYrH€ BEIIECTBA, HYKHBIE OpPraHM3MYy, U CEKPETHPYIOT HX OOpaTHO B
KPOBSIHOE Pyci0. DTO BO3MOXKHO Onarojgapsi TOMy, YTO apTepuojia, BBIMAS M3 KIyOOUKka, He
HampaBysieTcss MPsSMO K BEHE, a COCIUHSCTCS CO BTOPOH CEThIO KAaNMJUIAPOB, OKPYKAIOLIUX
IPOKCUMAJIbHBIE M JUCTaJbHbIE W3BHUTHIE KaHAIbIbl. TakuM oOpa3oMm, MyTh KPOBHU B IOYKE
OTJIMYAETCA OT €€ IyTH BO BCEX JIPYIMX OpraHax: JUii TOrO, YTOOBI MOMACTh M3 MOYEHHOM
apTepuu B TOYEYHYIO BEHY, OHA JIOJDKHA NMPOWUTH Yepe3 JIBE CUCTeMbl KamWUIIpoB. Toibko
Onarojapst TOMy IMOYKa CIIOCOOHA BBIJCIATH MOUY M PEryIUpOBaTh COCTaB KpoBH. BemectBa
BCACBHIBAIOTCSI OOPAaTHO B KPOBH M30MPATEIHHO, B COOTBETCTBUHU C MOTPEOHOCTSIMU OpPraHU3Ma B
JAHHBI MOMEHT; €CIIH, KaK 3TO ObIBaeT y OOJBHOrO AMA0ETOM, B KPOBH YK€ CIUIIKOM MHOTO
TJIIOKO3BI, ATOT caxap HE BCACHIBACTCS, a BBIIENAETCS BMecTe ¢ MO4oH. KneTku, BbIcTHaONIHE
KaHAJIbLIbI, TOJDKHBI 3aTPayMBaTh SHEPTUIO U MPOU3BOAUTH PabOTY, YTOOB! BBIJIENATH BEIIECTBA
o0OpaTHO B KpoBb. [ B caMoM Jierne, onpeesieHHOEe KOJIMYECTBO MMOYEYHOM TKaHU MOTPEOsIeT B
yac OoJbllle KHCIOpOJa, YEM PABHOE IO BECY KOJMYECTBO TKAHWU CEPACYHOW MBIIIIBI; 3TO
yKa3bIBaeT Ha TO, YTO MOYKH MPOU3BOJAT OOJBINYI0 pabOTy (Ha €IUHMILY Beca), YeM Ceplle.
DOHepruro Juisi 3TOW pabOThl AOCTABIISET MM OKHCJICHHE YIJIEBOJOB; €CIHM IMOYKY JHUIIUTH
KHCTIOpo/1a, peabcopOIus mpeKpaTuTcs (Xotst GpunbTpanus OyneT mpoaoibkarbes). KommuecTBo
peabcopOupyemMoii BOJABI TaKKe 3aBHUCHT OT MOTPEOHOCTH B HEW OpraHuzMa B TOT MJIM HMHOM
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MOMEHT U PETyIHpPYeTCsl aHTUJUYPETUYECKHM TOPMOHOM, BBIIEISIEMBbIM 33JHEH JoJei
runo¢u3za. Ecinu 6bU10 BEIMMUTO MHOTO BOBI MITH ITHMBA, TO 0OPATHO BCACKIBAETCS MEHBIIIE BOJbI U
BbIJIEIISIETCSl OOMIIbHAS, MAJIOKOHIIEHTpUpOBaHHas Moua. Eciin moTpebieHne Boibl OTPaHUYEHO,
TO KJIETKH KaHaJbIEB BCACBHIBAIOT MAaKCHUMAaJIbHOE KOJMYECTBO BOJBI, COXpaHAs €€ Ul
OpraHu3Ma, M BBLICISIETCS HEMHOTO KOHLIEHTPUPOBAHHON MOuH. KJeTKHM MOYeYHbIX KaHAJbIEB
HE TOJBKO YAAISIOT BellecTBa M3 (MIbTpaTa U BO3BPALIAIOT MX B KPOBb, HO M 3KCKPETHPYIOT
N00aBOYHBIE KOJIMYECTBA HEHY)KHBIX MaTepHaOB M3 KPOBH B (QMIbTpaT. Y YENOBEKa MpH
NaJIeHUN KPOBSHOTO, a CIIEAOBATENbHO, M (HIBTPAIMOHHOTO JaBJICHUS HUXKE M3BECTHOTO
YPOBHSI (pUIBTpAIUs MPEeKpaliaeTcs, HoO MO4a Bce elle 00pa3yercs MyTeM KalelbHON CEeKpeIiH.
Korna *uIKkocTb T0XOAUT A0 KOHIIA AUCTAILHOTO M3BUTOTO KaHANIbLA U OJHU BEUIECTBA U3 Hee
peabcopOupoBanch, a Ipyrue J00aBMIIMCH K HEll, mpeBpalieHne KIyOO4YKOBOro (uibTpara B
MOYY 3aKOHYEHO.

PEI''YIUATOPHASADPYHKIOUAIIOYEK

bnaronaps n30upaTenbHOM SKCKPEIMK OJHUX BEUIECTB U peadcopOLuu APYrUX MOYKH UTPAIOT
YPE3BBIYANHO BAXKHYKO POJIb B PETYIMPOBAHMM COCTaBa KPOBH M KUIAKOCTEW Tena. Beskuit
M30BITOK KHUCIOT WIM OCHOBaHMU, BO3HMKIIUKI B pe3ylbTaTe OOMEHa BEIIECTB, BBIACIACTCS
MOYKaMH, KOTOPBIE TAKMM 00pa30M MOIEPKUBAIOT HAISKaIHi ypoBeHb pH KpoBH.

Perynupysi KOHIIEHTpanuio CoOJied B KpPOBH, MOYKM DPETYIMPYIOT OCMOTHYECKOE IaBJICHHE
KHUJIKOCTEH TeJa, OMBIBAIOIIUX KIETKU (0m c1o6a «omoseeHuey). IT0 BHXHO MOTOMY, YTO €CIH
KOHLIEHTpALUs COJIEW B XKHUAKOCTAX OpraHM3Ma BBIILE UX KOHIEHTPAMU BHYTPHU KJIETOK, BOJA
BBIXOJIUT U3 KIIETOK (¢ Oenvim ¢hiazom), OHU ChbeKHUBAIOTCS U TTOTHOAIOT.

** Makcumanvnoe oagieHue, Komopoe modxcem evioeprycamsv nouxka - 235/210, ¢ mo snce
8pems 0aesieHue 8 cocyoax mo3ea moxcem ovims 00 255/235 **

Ecnu xe KoHUEeHTpalus COJed B XKHMAKOCTAX Tela YNaAeT HUKE KOHLEHTpAlMU WX BHYTpU
KJIETOK, BoJga OyJeT BXOAWUTh B KIETKH, 3aCTaBisisd UX HaOyxaTb M JONMaTkCs (ananozus:
6bl0asumd 6Cl0 3YOHYI0 nacmy u3 mOuka u 0e3 UCROIb306AHUA NOOPYYHBIX CPEOCmé
«anuxamvy ee oopamno). TIOYKHM pPErymupyIOT HE TOJIBKO KOHIIGHTPALMIO BEIIECTB,
PacTBOPEHHBIX B KPOBU (MOYEYHBIE MOPOTH, JJIs TIIOKO3BI - 150 mr Ha 100 Mi KpoBH), HO U
o0t 00beM KpoBH. [T0CKONBKY (DUIBTPAIMOHHOE IaBICHUE 3aBUCUT OT KPOBSIHOTO JABJICHHUS,
OHO TOXXE€ COOTBETCTBEHHO CHH)KAE€TC U M3 KIyOOUYKOB B OOYMEHOBBI  KarlCyJbl
OoT(UIBTPOBHIBACTCA MEHbIIE JKUAKOCTU. [locnme mpuema OOJBIINX KOJIMYECTB IKHIKOCTH
(myuwe - nueo) oObeM KpOBH, KPOBSIHOE AaBJICHUE W (HIBTPALIMOHHOE IABJICHUE BO3PACTAET,
oOpa3zyst 0osbIIOi 00bEM MOYM M B pe3ylibTaTe O0ObEM KpOBU BO3BpallaeTCs K HOpME.
KonuyectBo BbIIENAEMOM MOYM 3aBHUCHT HE TOJBKO OT MOTPEOJICHHS >KUAKOCTH, HO U OT
KOJIMYECTBA COJIEN U APYrUX TBEPABIX BEIIECTB, MOANEKAINX YAaJEeHUIO U3 KpoBU. Korza numa
gyepecuyp COJIeHasl, TOYKaM MPUXOIUTCS BBIACIATh COOTBETCTBEHHO OOJIBIIEE KOJIMYECTBO COJIH,
YTOOBI COXPAaHUTh OCMOTHYECKOE JIaBJICHHE KPOBU Ha HaJJIS)KAILIeM YPOBHE, U MO3TOMY 00BbeM
Mo4H yBenuuuBaeTcs. [10CKOIbKY TBEp/bI€ BEIIECTBA BBIAEISAIOTCS PAaCTBOPEHHBIE B MOYE, VIS
BBIJICJICHUSI MX B IOBBIIICHHOM KOJHWYecTBe Tpedyercs Oosblie BoAbl. BoT mouemy amaber
(cnoBo diabetes 03HaYaeT MPOCTO «IIPOXOXKJICHHE HACKBO3bY.

[Tpu caxapuom auaGere - diabetus mellitus, rie mellitus o3HavyaeT «caaakuit», 4TO yKa3bIBaeT
Ha TPUCYTCTBUE caxapa, M[aTaJOTMYECKOE COCTOSHHE IOJDKEIYIOYHOM JKEIe3bl BEHET K
YMEHBUICHUIO KOJHMYECTBa OOpa3yIoIIerocss WHCYIMHA M, KaK CIEACTBUE, K HAPYHIICHUIO
YIII€BOJHOTO 0OOMEHa M K TMOBBIIIEHHOW KOHIICHTPALMHU TJIFOKO3bI B KPOBU U MOYE), OJHUM U3
TJIABHBIX TPU3HAKOB KOTOPOTO SBJISIETCS HAJMYME caxapa B MOYe, XapaKTEPU3YETCs Takxke
OOMJIBHBIM MOYEBBIJICIICHUEM.

[ToBbIlIeHHOE KOJMYECTBO PACTBOPEHHBIX TBEPJABIX BEIIECTB B KIYOOUKOBOM (puibTpaTe
YBEIMUMBAET €ro OCMOTHYECKOE JaBJICHHE M TeM CaMbIM YMEHBIIAET CKOPOCTH OOpPaTHOTro
BCACBIBaHUS BOJIbI, YTO BEIET K YBEJIMYECHUIO 00beMa MOUYU. DTOT MEXAHU3M IIO3BOJISET MOYKE
OTBEYATh HA MOBBIIIEHUE KOHIIEHTPAMU MOYEBUHBI U APYTUX MPOJYKTOB OOMEHA B KPOBHU, TaK
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Kak OoJiee BBICOKAs KOHIIEHTpAIMs caMa Mo ce0e CTUMYIUPYET MOYEOTACICHUE U HKCKPELHUIO
3TUX IPOJIYKTOB.

OOBbeM MOYM peryaupyercst eme OJHUM (PaKTOpOM - TaK Ha3bIBAEMBIM aHTHIUYPETUUYECKUM
TOPMOHOM, BBIJCTISIEMBIM 3a/iHEH JoJei rumnopusa U KOHTPOJIUPYIOUIMM CKOPOCTh 00paTHOTO
BCACBIBaHUS BOJIBI B MOYEYHBIX KaHaiblax. [Ipu HecaxapHoMm amabere (MPH OTCYTCTBUU 3TOTO
TrOPMOHA) CYTOUHOE KOJMYECTBO MOUM MOXeET focturath 30 - 40 autpos.

HekoTopple TOpMOHBI KOpBI HAANOYEYHUKOB - albJOCTEPOH, JIE€30KCHUKOPTHUKOCTEPOH -
y4acTBYIOT B PEryJsilMd OOpPaTHOTO BCACHIBAaHHMA HATPHUs M KalbLUsi B HMPOKCHUMAJIBHBIX H
TUCTAJIBHBIX U3BUTHIX KaHaJbIaX.

BEIMECTBA,COAEPXANINECABMOUYE.

Tak kak MOYKH, MOMHMO HOPMAIBHBIX TMPOJAYKTOB OOMEHA, BBIIENAIOT OOJBIIMHCTBO
HECBOWCTBEHHBIX Il OPraHU3Ma BEUIECTB, KOTOPbIE MOTYT MONACTh U3BHE WM 00pa3oBaThCcs B
OpraHu3Me, aHaJIM3 MOYHU CIY)KUT HaJIe)KHBIM METOJIOM BBISICHEHHS OOIIEr0 COCTOSIHUS OOMEHa
BELIECTB.

B HOpMe Moua conepkut okoso 96 % Boapl, 1.5 % coneit u 2.5 % opraHn4eckux MNpoayKTOB
oOMeHa, rmaBHBIM 00pazoM MoueBHHEI; ee pH= 4.8 - 8.0. B Mo4e HaxosATCs T€ K€ COJIH, YTO U B
KpPOBH, W B MPOTOIUIA3Me, B OCHOBHOM XJIOpHUCTHIN HaTtpuil (NACL) (eopamums enumanue na
€20 nonv3y O0NA HAPOOH020 X03Alcmea), a TakkKe HEOOJbIIOe KOJIMYECTBO CYNb(}aToB,
¢dochaToB u kapOOHATOB Kajusl, KalblUsi, MarHUs U aMMOHHUS (KpaiiHe yeHHoe XUMU1ecKoe
cbipbe, 0CO0eHHO 011 HAYAIbHO20 OPOIHCEHUS GUH).

B 1200 - 1500 M BblA€ns€MOMN 3a CYyTKM MOYM COJAEPKHUTCSA 0K0JI0 60 I TBEpABIX BEIECTB;
MIOJIOBUHY WX COCTaBJsIET MOYEBHHA, CHHTE3UpyeMas TJaBHBIM 00pa3oM B I[I€YEHU U3
YIJIEKUCIOTHL M U3 aMMHUaKa, KOTOPhI 00pasyercst MpH Ae3aMUHUpOBaHMK OenkoB. K apyrum
HOPMaJbHbIM KOMIIOHEHTAaM MOYM OTHOCSTCS MOY€Bas KHUCJIOTa - MPOAYKT pacHIeIICHUs
IyPHHOB HYKJICHMHOBBIX KHUCIIOT, KpEaTWHUH, oOpasyrouuiics u3 kpearuHdocdara, KOTOPHIA

COJCPKHUTCS B MBIIIIAX U CIYXHT pPE3epByapoM MakKpo3prudeckux ¢ochaTHbIX CBszed, U
aMMHaK - TPOJYKT OOMeHa aMHMHOKHUCIOT. JKenThlii IIBET MOYHM OOYCIOBIJIEH MPUCYTCTBUEM
NUTMEHTa ypoXpoMmMa - THPOAYKTa pAaCUICIUICHUs] TeMOINIOOWHA, POJCTBEHHOTO IKETYHBIM
[IATMEHTaM.

SABONEBAHUAIIOYEK

Hedpur (BocriazeHne moyex), HepeaAKo MPUBOAIIAS K CMEPTH, BBI3BIBACTCS OaKTepHaIbHON
MHQEKIMel MOYeYHbIX KIETOK. bakrepun 0ObIYHO HHOUIUPYIOT MOYEYHBIE KIYOOUKH, KOTOPbIE
CTaHOBATCS MPHU ITOM 00Jiee MPOHUIIAEMBIMH, TAaK YTO OCJIKA U JaXe LeNble KPOBSHBIE KIETKU
IpOXOAiAT B Mouy. BciieficTBHE HENMpEephIBHOM MOTEpU OENKOB KPOBH CHOCOOHOCTH ILIA3MBI
BCACBIBATh BOJly U3 TKAHEBOU KUIAKOCTH, OKPYXKAIOLIECH KAWILIAPbl, YMEHBIAETCS U BO3HUKACT
BOJTHUCTOE HaOyXaHWE TKAaHEW, TaK HAa3bIBAEMbBI OTEK, OCOOCHHO BBIPAKCHHBIH B HUKHUX
yacTsax. B mocneqHux craausax HepuUTa KOJIUYECTBO 00pa3yrolieiics MOUM pe3KO CHMKAETCS U
IPOAYKTHl 0OMEHa, B HOPMAJIbHBIX YCIOBHSAX BBIJEISEMbIC MOYKAMH, HAaKaIUIMBAIOTCS B KPOBU
(ypemusi). IlockoJiIbKy HEKOTOpPBIE W3 OSTHX BELIECTB TOKCHYHBI, CMEPTh MOXET OBITh
MpeJOTBpaIleHa TOJIBKO OBICTPBIM BBIBOJIOM OOJBHOTO M3 COCTOSTHUS YPEMMUHU.

IlopaxeHne MouYeK 4YacTO COYETAETCS C IOBBIIIEHHBIM KpPOBSHBIM JaBJICHUEM (Komopoe
cozoaiom camu no4YKu, cM. evliie), TaK KaK BBICOKOE JIaBJICHHE JIETKO TMOBPEKIAET MOYCUHBIE
KJIyOOUYKH, a yMEHBIICHHE IPUTOKA KPOBH K KJIETKAM IOYEK BCIIEACTBUE CY)KEHUS apTepuil TOXKe
MOXET NMPUYMHUTHL Bpeld. [loBpeKIECHHBIE IOYKH BBIIEIAIOT B KPOBb BEIIECTBO, Ha3bIBAEMOE
PEHUHOM, KOTOpPO€ BBI3BIBAET CYKEHHE KPOBEHOCHBIX COCYJOB M TEM CaMbIM IIOBBIIIACT
KPOBSIHOE JIaBJICHHE; TAKUM 00pa3oM, TIOPOYHBIN KPYT 3aMbIKaeTCs (012 pacmeopenus peHuna
UCROb3YIOM KOHBbAK- 2 CHOI08BIX JI0MHCKU KOHbAKA HA 1 K2 peHUHa).

HexoTopsie 13 TBEpABIX BELIECTB, HOPMAIBHO NPUCYTCTBYIOUIME B MOY€E (MOYEBas KUCIOTa U
¢docdar xanpLus), MIOXO PACTBOPUMBI, M €CIH KOJUYECTBO UX B MOYE MOBBIIIEHO, OHU MOTYT
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BbIMAJaTh B MOYEBBIX IyTSAX B OCAJOK, 00pa3ys MoveyHble KaMHH. EciM KaMHU CTaHOBSITCA
HACTOJIbKO KPYIHBIMM, YTO MPEMSATCTBYIOT IPOXOXKIACHUIO MOYHM, UX NPUXOJUTCS YAAIAThH
XUPYpPrU4eCKUM IIYyT€EM, TaK KaK HMX HEBO3MOXHO 3aCTaBUTh pPAacTBOPUTHCS BHOBb (He
HO00AIOMCA HA Y2060PbL).

** Her HMKAKO# pa3HMIbI, OTKY/Aa OpPaTh BOAY -- 3TO ABYOKHCh BOOPOAA, rojiydoBarasi
B TOJICTBIX CJIOfIX, MO3TOMY He BO3HHKAeT BONPOCOB - 3a4eM BOOOIIEe HY:KHAa BOJIa
opraHmsmy **

HUrak, Bbl 03HAKOMIJINCH € AKAJAEMUYECKUM MPeICTABJIEHUEM BOABI I OMOJOTHYeCKNX
CTPYKTYP ¥ IOTOMY He JI0J2KHO BbI3bIBATH y/IMBJIEHHE CIIOCOOBI MOATOTOBKH BO/bI.

OTae/ibHO - MPOU3BOACTBO (0YHMCTKA BOJAbI).

Jlroboe mpOM3BOACTBO BOJABI C HCIOJIb30BAHHEM TEXHUUECKUX CpPEICTB HMEET OJHY
ocobeHHOCTh. Boja, kak ry0ka, Habupaer Bce, 4TO €CTh (M3 YacTOT) KaK B CAMHUX TEXHHUYECKHX
U3JENUsAX, TaK U U3 peleTku okpyxeHus. B pernone OOHMHCKaA, J[yOHBI M aHATOTMYHBIX MECT
peméTka UMeeT SpKO BBIPAKEHHBIN Xapakrep OeTa-IUIioc pacmajna, 4Tto KpaiiHe Heo0X0JuMo
BCEM TeM, Koro coszaanu 3a 2000 yieT (aHaJIOTWYHO JIATYIIKaM, KOTOpPbIE KaTaloTCs Ha phiOax).
YnorpeGiieHue 3TOi BOJBI B YCIOBUSAX U3MEHEHUH, IPOUCXO/SIIUX B MHBIX PErMOHAX, 3Ta BOJAA
ABIISICTCS «UEJIEOHON», TO €CTh HOPMAIU3yeT Ha KOPOTKOE BpeMs U3MEHEHHUs, TPOUCXOISAIINE B
OpraHu3Me B YCIIOBHUSX KOPPEKTHPOBKH peméTku aTMocdepbl. OIHAKO €CTh OJHO «HO»: JUIs
BOCIIPOM3BOJICTBAa O€Ta-IUIIOC pacmaga HeoOXOJAWMO HUMETh CTPYKTYpHl, 00Jajarolue ramma-
U3y4YeHUEeM, Hampumep, Kaamuii. Ha cerogns ramMma-u3iaydeHHsl HET, MOTOMY BMECTO
HOpMaJILHOTO OeTa - pacmaja NPOUCXOAUT OOBIYHOE paccerBaHUe (HAa YaCTOTAX, HE CBS3aHHBIX C
ouonorueit). YnorpeOieHue Takoil BOJAbI HpUBEAET K Tmepdopalui KUIICYHUKA W HMHBIM
MOCIIE/ICTBUSIM, XOTS JO pacmaja e€ CBOMCTBa MOTYT ONarompusaTHO cKazarbes aus 22%
HaceneHus 3emiu. B Tabnuily cBeIeHbl OCHOBHBIE ITapaMETPHI.

InotHOCTH
InotHOCTH

N HauMeHoBaHue noteHIMana N CBoiicTBO
% 3apsaaa %

1 51.50 128 I'onoBHBIC 00TH

2 53.77 128 HeanexkBaTHOCTE MOBEAECHUS
3 153.33 128 [Tepdoparus KuIIeUHUKA
4 50.33 128 Pacmag xuieynuka

5 50.44 128 WucynpT

Ha 2009-01-20 wucnosnb30BaTh BOAY, COACPXKAIIYIO IpeNesbHbIE COCTOSHHUS MO 0a30BBIM
4acTOTaM, KpaifHe OMacHO, IPU CPhIBE YaCTOTHI IPOU3BOUTCS CBOWCTBO U3 TAOJIMIIBI.

Amnanorn4Ho - xumus-repanus. [Ipu HegocTaTke 3aps0BOTO SKBHBAJICHTA MOJKa4YKa Ha 0aze
PaIMOAaKTUBHBIX M30TONOB NPUBOJUT K HOpPMANU3allMM W HMCYE3HOBEHHIO TaK Ha3bIBaeMOI
pakoBoit omyxonu (10 2000 rona). [Ipu goCTHKEHUH TIPEIETHHOTO COCTOSIHHS PEIIETKU KISTKH
10 YacTOTaM, MPUBEAEHHBIX B TaOJIUIE, XUMUSA-TEPAINUs IPUBOAUT K CMEPTU. 30HBI XapTMaHa,
Kropn u PenTreHa Ha cerojgHsi MMEIOT SIPKO BBIPAXKEHHBIM pacraj B YCIOBHSX OTCYTCTBHS
CTabMJIN3aTOpa, YTO TIOBCEMECTHO NMPHUBOJHUT TOJIBKO K OJHOMY PE3yJbTaTy (B 3aBUCUMOCTH OT
TeHOTHIIA) - NTUYUM Tpumm, yyma, nepdopanus KUIIEYHUKAa U MPOYUE M3BECTHBIE MEIUIMHE
NE€rkue HeIOMOTaHMsA. YKa3zaHHas BOJa JIOMOJIHSAET BCE, YTO ceiyac paboTaeT U MOTOMY
SBIISICTCS KaTAIN3aTOPOM.

Cocrosinue 6aanca Boasl o Iporpamme 20%20 (%)

e
30




2009- 2009-
401-21 05-21

16 33 33 Ynajenue 00beKTOB ¢ HACH:KEHHBIX MecT ((popMHpOBaHUE
22 33 33 MAHTHCC) TMPHUBOAUT K NPAMOMY HePeTOKY CTPYKTYp
24 33 HCXO0AHOI BoABI B pemIeéTKy armocdepsl. IIpu 3tom Beé, ObL10
28 33 33 chopmupoBano 3a mnepuoa Oosiee 5000 et wucyesaer B
Kocmoce BMecTe ¢ MO3roM «30J10TOr0 MHJLITHAPAA».
31 33 B »3tom wm 3akiawuaercss cmbica nporpammbl - 20%20
42 33 (UUMCTAA BOJA), npunsareiii I'ocaymoii Poccun B sitnBape
44 33 0 2009 roaa.

33 10
50 100 100
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1 Kpyzoeopom 600wt ¢ Ilpupode, unu moxcHo iu nums u3 myaiemuoz2o oauxka?

A. XaTpi00B

ECJIM B KPAHE HET BO/JbIL,,,

KPYI'OBOPOT BOJIBI B IIPUPOJIE, IV
MOKHO JIA IIATH U3 TYAJIETHOI'OQ
BAYKA?

C BOJI0¥ CBSI3aHO HE TOJIBKO OCOOEHHOCTH €€ ynoTpebieHus. B pa3roBopHoOi MpaKkTUKE JIUTh
BOJY - 3TO O3BYYHMBAHME HAOOpa IYCTHIX BBIPAKEHHUH, YACTO HCIIOJIBb3YEMbIX B aruTallMOHHBIX
[EeNIAX U B CKa3Kax O CYACTIIMBOM OynymieMm. B HaydHO# cpene «yMBIThCS» - 3TO MPOBATUTH
3alIUTy AUccepTanuu. B o0uxoe ucKynaTh - 3TO M BBIKYIATh KOHS WK peO&HKa, U OMyCTUTH B
JIepbMO KOHKYpEHTa, M 00JaTh M3 JYXH MPOX0XKUX, Mpoezxkas Ha aBToMoOmie. Boga ObiBaer
pasHas - coy€Hasi, IpecHas, JOXJAEBas, KoJoje3Has, peyHas (o3épHas). Ho riaBHoe, coriacHo
aKaJieMHU4ecKkoil (opmyne, oHa — «royiyOboBaTas B TOJCTHIX ClIOsiX». Hayke TOYHO HM3BECTHO,
CKOJIBKO BOJIbI HaJI0 B CYTKH BBIIIUTH CPEAHEMY UEJIOBEKY, B IepecuéTe K BepOIIoay 3TO COBCEM
HeMHOTO. HO OTKPBITBIM OCTa€TCsi BOMPOC - 3a4E€M YEIOBEKY BOJIA, U KaKyIO KAy OH yTOJseT?
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Knerka u /IHK.

«upoko maraer AsepbOaiipkan...» - oaHaxasl Bbian JL.M. bpexxneB. EmMy Bospasumu —
«IIAPOKO IIArHEIIb, IITAHBI TOPBEILbY.

Hayka maraer He MIMPOKO, HO CEMUMMJIBHBIMHU IIaraMi, IMOTOMY Ha IYTH HE 3aMETHWJIA HU
CBOMCTB JKMBOW KJIETKH (HAyYWJIHCh TOJBKO THIKATh B He€ WroJiku), HU ocobenHocreir /IHK.
OO0mbsBreHo, uro uzBectHo yxe 95% JIHK, ocranoce HemHOTO N00aBUTH (PMHAHCOB, U MOYKHO
3aKpy4YHBAaTh JHOObIC CITUPATIH.

MHeHue JUJIETAHTA.

Knerka, kak cTpyKTypa, CyLIECTBYET B IBYX IpocTpaHcTBax. [lepBoe - maTepuanbHoe, B BUIC
cOOpKM MOHOB U BTOPOE - HEMAaTEepUaIbHOE, WM B BUJIC HEMHEPIIMOHHON Macchl. Bropas yactb
3aHuMaet 97% oOreil CTPYKTYpBI KJIETKH, 1 UMEHHO B HEH M UIYT Bce peoOpa3oBanus. Kierka
OrpaHUY€Ha CTPYKTYpOI KOHTPOJIs, MOCTpOeHHOH B (hopme KyOa. Ho KoHTpoJib KyOa orpanuyeH
(+/-) 20%, a HewHepIMOHHAs Macca KIETKH umeer mpenensl (+/-) 48%. Ilotomy mns
YCTOMYMBOTO COCTOSIHUSI KJIETKM SHEpreThdeckue KojieOaHus e€ CyIIecTBOBAHUS HE JIOJIKHBI
IIPEBBILIATh BO3MOXKHOCTEH BHEIIHETO KOHTPOJIA. Bee pacu€rhl B KIIETKE IIPOU3BOIATCS TOJIBKO B
(GYHKIUAX 30JI0TOTO cedeHus. B To Bpems Kak pacd€Thl Ha KyOe MOXHO MPOU3BOAUTH B JIIO0OM
CUCTEME.

r_ 3HaueHUE YCTAHABIMBAaET INPU MHUHHUMYyME
5 -1 KIUHU = X'HWKHMH 11
Oycte f = ——— = momoToe ceueHHMe ymxn y o peaer W
2 npoBeaeHuss 100% OOMEHHBIX IPOLIECCOB,
£ IIPOUCXOIAIIMX B XXKUBOM KJIETKE.
Torga arcCos(f ) = 36.6 Bepxuuii npenen = 43.5, HIKHUI npeaen =

12.4. KauToBauwue 1o 0.012.

Kak HM cTpaHHO 3TH 3HAY€HHUsS COBMAJAIOT C Temreparypoil. IIpm M3MeHEeHHH OOMEHHBIX
IIPOLIECCOB KJIETKA «3alpallMBaeT» »dJIEMEHT Z (OnmucaH HWXKE), U CUCTEMA KOHTPOJIA
UH(POPMHUPYET MO3T O TMOCTaBKE 3TOTO 3JIEMEHTa. DIEMEHT Z MOCTaBJSETCsS TOJBKO B (opme
HEMHEPLIMOHHON MacCCHI.

O JIHK nayke u3BecTHO BCE - 2 cnupanu, 4 kogoHa. M3BectHo o Hanmuuuu 20 aMUHOKHCIIOT,
HO HEU3BECTHO 0 Haimuuuu pH.

B ornensHON paboTe OBUIO MOKa3aHO, YTO Ha CTPYKType KyOa 4 komoHa JaioT UMeHHO 20
aMHHOKUCIOT. JlonmomHutenbHO 44 dopMupyiorcs B KIETKe, HO OHHM IOJ 3aMKOM M JUis
M3yUYEHHsI TOKa HE BBICTABIUIMCH. B TO ke Bpems mrobast u3 20 aMUHOKHUCIIOT UMEET MPeJIelibl
pH = 6.22 - 6.88.

OcTranbHble aMMHOKUCIIOTHEI UMEIOT mpenensl pH ot 4.2 1o 6.88. Ilpu goctmwxennn pH = 4.2
KJIETKA 3alpamiuBaeT JIEMEHT Z.

Boaa u BeceHHee PAaBHOACHCTBHUC.

Kakoe oTHomIeHHE BOJa UMEET K BeCeHHeMY paBHOAeHCTBHIO? C TOUKM 3pEHHUS HayKH -
HUKaKoT0. M3BecTeH KpyroBOpOT BOJBI B IPUPOJIE U JTHOO0H IKOIBHUK 3TO MOXKET JToka3aTh. Ho
3TO TO K€, YTO U UCTHHA A ['MOpOMETIEHTpa: «BETEp MOJydaeTcs MOTOMY, YTO AEPEBBS
Ka4aloTCs», a TAKKE «IUKIOH (aHTUIMKIIOH) IPUHEC TEMIIEPATypy».

OTMeTuM, 4TO 3UMHEE COJIHLECTOSIHUE - 22 nekaldps. DTOT JeHb COBIAAAET C BKIIOYCHHEM
Bcex KommekcoB 3emin. Becennee paBHoaeHcTBUE 22 MapTa. DTO - J1aTa BBIKIKOYEHHS BCEX
KommuiekcoB, u m0 22 nexabpsi paOoTaioT TONbKO aBTOMaThl KOMIUIEKCOB, KOTOpPBIE IO
pe3ysapTaTaM KOHTPOJISI IPOU3BOIAT KOPPEKLUIO.




MHueHnue JuJjaeTaHTA.

B Conneunoit cucreme mmeeM 54 cnyTHHMKa IUlaHeT. YacTh 3THUX CIYTHUKOB - amOapbl
3JIEMEHTa Z, 3arachkl 3HAYUTENBHBI, 10 BTOPOTO MPHILECTBHsS XBATUT. TpyOku cBs3M 3emis -
CIIyTHUK MAaTKa MCIIOJb3YETCs] HE TOJBKO AJIS yIEP)KaHUS BCEW CUCTEMBI CIIyTHUKOB, HO U AJIS
nepeKauku dJeMeHTa Z (HeMHepuuoHHOU Macchl) Ha 3emito. COOCTBEHHO cama MepeKayka
3aHuMmaer 12 nuelr ¢ 26 nexalOpst mo 6 siHBaps. Pemérka atmocdepsl 3eMian B 3TH JHH
3aI0JIHSIETCS HE CBSI3aHHBIM 3JIEMEHTOM Z, U 7 SIHBAaps IPOU3BOIUTCS IICK CBSI3KH. 3aBEpIICHUE
CBsA3KM - 17 saHBaps, HO yxe 18 sHBaps ycranaBiuBaerca lIporpamMmHas HOpMa BOJBI, B
KoTopyto nobasieH snneMeHT Z. [locne [Tacxu HaunHaeTCs aKTUBHOE PACXOJOBaHUE dJIEMEHTA Z
BCEMH OMOCTPYKTYpamu, a Takxke oosexktamu (HJIO), u ero 3amacel K 1eKaOpI0 CHHXKAIOTCS 10
12% HopMBI. [lanee UK HOBTOPSIETCH.

KpyrosopoTa snemeHTa Z He CyLECTBYET.

TpuTHH - OCHOBA CYLIECTBOBAHUSA KUBOH KJIETKH.

Wtak, anemeHt Z - 370 TpuTUid. OH CyIIECTBYET TOJIBKO B HEMHEPLIMOHHOM Macce, U TOJIbKO B
IIPECHOM BOJE.

Ecnu B Bone ecth Tputnii (He Huxke 12%), To Boja - nuTtheBas. Eciau conepkaHue TpUTHs B
BoJe HIXKe 12%, To BBl MOKeTe BBIIUTH ACCATKH JIUTPOB M MYYMThCS OT Kaxabl. CTpykTypa
TpUTHS - 3TO 8 «3aBOJOB MUKOsIHa», CBSI3aHHBIX BHEIIHEW pemETKod ¢ 16 «aHTeHHaMn».
Hanuuune anTeHH 1NO3BOJSET CBA3aTh HEMHEPLUMOHHYIO MAacCy MOJIEKYJIbl BOJABI C PELIETKOM
TpuTHs. [Ipy 3TOM CO31aETCS CTPYKTYpa, HE MOIekKalasi pa3joKEHUIO.

Honnas vacte ¢GopmupyeT (OpMy MOJEKYIbl B 3aBUCHMOCTH OT 3HEPreTHYECKUX 3aIacoB
TpUTHUS (BECHOM KaIUIM JOXKAS KPYITHEE).

Ecmu x cymmapHO# CTpyKType A00aBUTh MHbIE MOHHBIE 00pa30BaHUs (LIEMEHT), UMEIOLIHE
CBOM «aHTEHHBI», IIOJIyUYUM KECTKYIO KOHCTPYKIHIO.

OpHako Takas KOHCTPYKLUS «JBIIINATY», U €CJIA SHEPTeTUUYECKUN 3amac TPUTHSI MEHBLIE HOPMBI,
KOHCTPYKIIUS pacchllaeTcs (B J0Max MOSBISETCS XapaKTepHOE OTPECKUBAHUE).

B Mopckoli BoJe TOKe €CTh TPUTHM, HO OH HE CBSI3aH U HAXOAUTCS TOJBKO B PEIIETKE BOBI.

MoxHO IPOBECTH IKCIIEPUMEHT:

1. M3onnpoBaHHas KOMHAaTa C OKHOM M COJIHEUHBIM «3aiiuMKoM» Ha cteHe. [Ipu BraxkHocTH 60
- 80% xoMHaTa yuCTasl.

2. CHu3UTH BIAXHOCTH J0 2 - 3%. Ilo Bceii komHaTe OyJeT MiaBaTh MbLIb.

To xe camoe MPOUCXOAUT B MOPSAX, BOAOEMAX - TIBLIb (POPMUPYETCS U3 CAaMOM BOJIBI.

Kakasi >xe Boja coBepiaer «KpyroBopor» B Ilpupome? 310 Boma 6e3 Tputus. Ilomas B
BOJOEM, I'/Ie €CTh TPUTHM, Takas BoJa pa30amisieT BOJOEM (I BOJ0EMA Takasi BOJA - TPs3b).
OcHOBHBIE 3a11aCchl TPUTHSA - BO JIbJaX U Ha riayoune a0 4400 m.

CkopocCThb pacxofa TPUTHUS 3aBUCHUT OT PAaJHALMOHHOTO (M TEII0Boro) Bo3aeicTeus ComHua. B
MIEPUOJ MEXIY BECEHHMM M 3MMHHUM pPaBHOJCHCTBHEM DPACXOJ TPUTHsS HE INpeBbIacT 77%.
Opnako yxe k 2010-07-16 stoT pacxon coctaBui 88%.

Kcraru, nocne 5 suBapst u o [lacxu notpeOieHue Bogpl MUHUMAIBHO.

Kakue moCJICACTBUA TOI'Aa MOKHO KI1AaTh 10 3UMHEI 0 paBHOHeHCTBHH?

1. Bona OyneT He MATHEBOMH (TEHTE, CKOJIBKO XOTHTE, HO JKa)/1a OCTAHETCS).

2. Pa3pyiienue CTpYKTYphl BOAbl M €€ HMCUE3HOBEHHE U3 BOJOEMOB, POJHUKOB, 3aKPBITHIX
EMKOCTEH.




3. PazpymieHue 31aHuid U COOPYKEHHUIA.

4. HeB03MOXHOCTh TPOBEICHHS ONMEpPaTUBHOTO KOHTPois (moaséM HIIO HEBO3MOXKEH, HET
TOIUIHBA).

5. Paspymenue moBepxHoCTHOTO cinost 3emun A0 h <= -4400 m.

Urak, ocrarku Boabl Bel ciimiin B yHUTa3, U B 3TO Bpems Bam orkmrounmiin Boay. MoxHO
UCI0JIb30BaTh BOJAY (€CTECTBEHHO, MOCJE€ OYHMCTKH) JUIS MUThS WIH MPUTOTOBIICHUS MUIIH?
DKCHEPUMEHT MPOBEIUTE CAMH.

OueHoyHast Ta0MNIA MOTPeOJCHHUS BOAbI Y€JI0BEKOM U IIICHUIEH B CYTKH
(mTp/Kr).

Conepxanue % tpurus Yenosek
OTHOCUTCIIbHO HOPMBI HH_ICHI/H_IH_
B BOJIC (Bec 100 xr)

120 0.002 0.0005
100 0.014 0.0035
66 0.042 0.0105
33 0.084 0.021
22 0.168 0.042
11 0.672 0.193
<1 >100 >100

[Ipu oTCyTCTBUM B BOJE TPUTHS MIICHUIIA HE OYAET PacTH.
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[0 Bawu omeemwvt na nocmaenennvie eonpocvt Bac youesam ne menvwe, uem
eéonpocwt no EI'3.

A. XaTbI00B

HeusBecTHas Boaa

U3 paznena mororpadun «XoJ10AHbI CHHTE3 BOAbD).

-- BBenenue.

B unentrpe noHATHIiHOW 0a3bl XMMHUM CTOUT MOHSITHE BAJIEHTHOCTH, HA Hell CTPOUTCS
Teopuss xumMHuyeckoii cBsi3u. CymecTByeT MHOr0 cHenMajJbHBIX MOHOrpadumii,
NMOCBAIIEHHBIX TCOPUU XUMHYECKON CBSA3M, OJHY U3 HUX HANUCAJ KPYNHEHIINA HeMelKHil
crnennanuct XadepauTiJl. B cepeaune Tpyaa, koropbiii HasbiBaeTcst « Teopusi XuMHYECKOi
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CBSI3M», Mbl O0HAPYKWJIN yYTBEpsKAeHHe, YTO HU U3 OJHOH MaTeMaTH4yecKoi ¢opmy.bl He
cienyer, o4eMy ABa aTOMa BOAOPOJAA NAO0JKHbI 00beIMHATHLCA B MoJIeKyay Bogopoaa Ho.
Takum o0pa3om, paspaboTraHHasi TeOpHs XHMMHYECKOIl CBSI3M NMOYeMY-TO NpeTeHAyeT Ha
00bsICHEeHHE YCTPOMCTBA CJIOKHBIX MOJIEKYJ YIJI€BOJOPOAOB, HO He MOXeT O0BbSICHUTH
NPUHIUIBI 00pPAa30BaHUS MOJIEKYJIBI BOJOPO/A.

OO11en3BecTHO, YTO BOAA - 3TO JABYOKHCHh BOJOPO/a, roJiy0oBaTasi B TOJICTBIX CJI0SIX (CM.
¢du3nveckas SHIMUKIONEINS, TOM 1), U HE BO3HMKAET HUKAKUX MPOOJIEM B €€ MPOUCXOMKIACHUH.
[IpousBeneM OIIGHKY COCTOSIHHSI BOIpoca mpoOiembl Boabl. [Ipemiaraercsi, mpexae uem
3aHUMAaTbCS BOJIOM, OTBETUTH XOTs ObI HA OJJMH BOTIPOC, TPUBEAEHHBIN HIDKE.

Bamu 1ocTaTo4HO X0pPOIIO H3y4YeHbI BOIIPOCHI KKPYTOBOPOTA BOABI B IPHPOAE».

OTBeThl Ha MOCTaBJIEHHBIE BOMPOCHI Bbl Mo)keTe HalTH B ToMax (M MPUIOKEHHUAX K TOMaMm)
«XOJOIHBIN SIEPHBIN CHHTE3», aBTOpP A. XaThiO0B, a TakKe BOCIOJIB30BaThCs «MYy3BIKAIBHON
Ta0IUIEH XUMHUUYECKUX DIIEMEHTOB Makcumay.

B MoHorpaguum yka3aHo, 4TO BCH Boay Mbl mouaydaeM u3 Kocmoca M kak 3710
MPOMCXOAUT.

2. Bonpochl 1u1s1 00CyKICHHS.

2.1. OTkyna B3sJ1ach BOJA.

2.2. Kakue (popMBbI BOJBI.

2.3. I'ne HaxoauTcst BOAA HA 3em.ie.

2.4. Yto Takoe pH Boabl (mouemy Her pH razos).

2.5. Yo Takoe :KnuBasi U MepTBas BOJA.

2.6. I'ne Hano OpaTe BOAy MJIsl yHOTpeOJ/ieHHs.

2.7. Yem otumyaeTrcsi BOJAA B BOAOeMe OT BOAbl B KJETKAaX PACTEHHMi, KHBOTHBIX,
YyeJI0BeKa.

2.8. [louemy TeveT BOAA B peKe.

2.9. IToueMy Te4eT KPOBb IO COCYAaM.

2.10. Cxo0JbKO BeCUT BOAA.

2.11. Cko0JbKO B BO/Ie MEraTOHH TPOTHJIOBOI'0 IKBHBAJICHTA.

2.12. Cxoasko pH B Boze.

2.13. Kakoii cocTaB MOPCKOM BOABI.

2.14. Iloyemy Boaa 00pa3yeT KanJiu.

2.15. Ilouemy oOpa3yrorcsi 00J1aKa.

2.16. Kyna nesarorcs od/1aka (Hanpumep, nepucroie).

2.17. Ha kakoii BbIcOTe MOT'YT 00pa3oBaThbcsl 00/1aKa.

2.18. UTo Takoe KHCJIOTHBIN 10KIb.

2.19. Iloyemy BeCHOM KaIlJIu A0KAs1 KPYIHbIE, 2 0CEHbIO MeJIKHe.

2.20. IToyemy mpu A0:KAe MHOIAA MOSIBJSIIOTCH NMy3bIpH (00OBIYHO - MO3AHElN BeCHOM
JIeTOM).

2.21. Kakoro nBera KaiJsi, KOrja oHa najaer (Ha pa3Hoii BbICcOTe).

2.22. Iloyemy uaet 10K1b.

2.23. Yem oTiIinuaeTcsi paspsil B BO3ayXe OT pa3psiia B BoJe.

2.24. Cxo0JbK0 BOJAHBIX CJ10€B B aTMoc(depe.

2.25. [loyemy TedeT peKa.

2.26 o yemy TeueT peka.

2.27. Kakas peka Te4eT NpaBujIbHO - Boara, O0b, Cena niu Amyp.

2.28. Ecan peka Te4er € ropbl, To, Kak Tyjaa ''3adupaercsa’ Boaa.

2.29. lloyemy BOAy Jiy4llle IUTHh U3 POAHMKA, a2 He U3 IPOTEKAONIeH PSAOM PedKH.

2.30. Kak pa3sropapuBaeTr BojAa.
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2.31. Mo7KHO J11 110 Pa3roBOpy BOJbI ONpele/IMTh ee OTHOLIeHHe K Bam.

2.32. Eciin IpoBecTH peaKiuio HelTpaau3auuu, TO MOKHO JIM IUTH NMOJY4eHHYIO BOAY.

2.33. Mo3KHO 14 BOY IePeBO3UTH (IUTHEBYIO).

2.34. Kak u3 Boasl noayuntb Harpmii.

2.35. Kak u3 BoAbI OJIYYHTh YIJIEKHCJIBIH ras.

2.36. Kak noyuuts Boay B oTkpbiTOM Kocmoce.

2.37. Iloyemy BoAa B BOJl0€Me BECHOI Teriee HA /IHE, 4 He HA TOBEPXHOCTH, XOTS

CouHue rpeer cBepxy.

2.38. Ilouemy Boaa MeHsIeT MJIOTHOCTb.

2.39. Iloyemy nap KOHJEHCHpPYeTCS.

2.40. ITouyemy BOa HcHapsieTCs.

2.41. Kakas Boja noJjie3Hee - KOHACHCAT HJIM OCTATOK IMOC/Ie KUNISTYCHHUS] U IToYeMy.

2.42. Ckoabko Boabl B mpegegax opoOuTbl  3emum  (MCKJIKYasg  BOAY
IUIAHeTaX, CIYTHUKaX, B aTMochepax mianer, Ha CosHie).

2.43. Iloyemy cnnyTHHK (3eM/IH) He NMOABEP:KeH 00J1eIeHEHHIO.

2.44. Iloyemy y BoABI €CTh 3amax.

2.45. Yto Takoe MIUHepaJIbHasl BOAA U YeM OHA OTJINYAeTCA OT MOPCKOIA.

2.46. Kakoii coctaB MOpPCKOii BOABI Ha ri1youHe 0osee 2400 meTpos.

2.47. CkoJbKO BHI0B COCTOSTHHI BOAbI U3 ee 8426484 cocTosiHuil BbI 3HaeTe.

2.48. CKko0JbKO BeCUT BO/AA, KOT/IA ee HCIapPSIOT.

2.49. I'ne uckathb BOAy B MyCTBIHE.

2.50. Cko0JbKO0 BOAbI HAJ10 BBIINTH B CYTKH, YTOObI HUYEro He eCTh.

2.51. CkoJbK0 BOABI HAJ0 U3PACX0I0BAThH, YTOObI NEPEBAPUTH BCE TO, YTO ChEACHO

CYTKH.
2.52. Cko0JbKO BOJbI YXOUT U3 YeJIOBEKA B CYTKH.
2.53. Cko0JbKO BOABI HAJ10, YTOOBI YeJI0BEK He yMep OT 7KasKAbl.

2.54. CkoJbKO0 BOABI BCero Ha 3emuie.

2.55. Cko0JbKO BOJBbI HCIOJIb3YeT 3eMJIsi HA CBOM HYXKIbI (M KaKHe).

2.56. Ckoabko Boabl ncrouaer Kocmoc ais Hy:xa 3emuin.

2.57. Cko0JbKO BOBI B CYXOM JIBI)KHOM OOTHHKe.

2.58. Cxoabko Boabl B TesieBu3ope ""PANASONIC".

2.59. Ha3oBuTe ra3, B KOTOpOM HeT BOJbI.

2.60. Kakoii pasmep kamiu Boasl B Kocmoce.

2.61. Kakoii MUHMMAJIbHBIN pa3Mep KAl BOAbI MOKeT BOOOIIe ObITh.

2.62. Cxoabko BoabI cogep:kut CoJiHue.

2.63. Eciu chopmupoBana kamisa Boabl B Kocmoce, To moyemy B Heill He MOKeT ObITh
JKU3HU.

2.64. Cxo4bK0 MMeeTCsl BOABI B )KMBOI (U MepPTBOIi) KJIEeTKe YeJI0BEKa.

2.65. CkoJbKO BOABI HCHOJb3YeT pbida THNA celblb, YTOObI CTATH HEBHAMMON ISl
XMIIHHKA.

2.66. Cx0JIbKO BHI0B BO/IbI HMEETCSI.

2.67. Uto npou3oiiieT, ec’1d BOAA U3MEHHUT IBET € rofy00oro Ha po3oBblii (Ha CMHMIA).

2.68. Ilpu mnagennmu kamau ¢ BbicoTbl 1000 MeTpoB pacxoayercsi NOTEHIHMAJ Ha
npeogosieHHe  cuJabl TsikecTH. Torga modyemMy KOHEYHBIH MOTEHIMAJ KalJId BbIlIe
HCXOAHOTO.

2.69. MosxeT JIn peka, TeKylIasi C BepIIMHbI TOPbI, H3MEHUTDh CTPYKTYPY JIeAHHKA.

2.70. Mo:keT JiM CHer OBbITh HCNOJIb30BAH B KauecTBe NUTHEBOI BOBI.

2.71. MoxHO JM CHer HCHOJb30BaTh B KayecTBe CTPOUTEJBHOI0 MaTepuaJa,
eciM  TeMIepaTypa KaK BHYTPH MOMeIIeHns, TaK u cHapy:xu soime 12° C.

2.72. Kakoii BuJ cHera uMeeT pPbIXJIYI0 CTPYKTYPY NPH TeMIiepaType MUHYC 22.6° C.

2.73. Kakoe 3na4yenue nmeer cHer B Kocmoce.
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2.74. Cxoabko kanejb Boabl (KocMuueckas kamis) B Komere.

2.75. CkoJbKO KamneJb 3TOH BOAbI HA/10, YTO0bI N3 KoMeThl mosyuniace niaHera.

2.76. Ha ckoabko Komera moxeT npudian3urecs k CosHny.

2.77. I'ne Komera 4yepnaer Boay AJist 00pa3oBaHus JibAa npu yaaaenun ot CouHua.

2.78. Cko0JbKO BOAbI HA NOBepXHOCTH JIyHBI.

2.79. Kak n3MeHATCs 0XJI2:KIA01IMe CBOMCTBA BOABI (VIS peaKkTopa), eciiu

n00aBUTH B He€ COJIN, MOJTyYeHHbIC U3 TPUTHS.

2.80. Ilocne oOMABHBIX JOKAeH CJIY4YAlOTCSl HaBOJAHeHHMsA (YpPOBeHb BOAbI —
HECKOJbKO  MeTpoB). Otkyaa Oepércsi JMIIHSST BOJAAa M KaKOBbI OHOJIOTHYeCKHe
CJIe/ICTBHS.

2.81. Ckoabko JHTPOB BOABI NPOXOAMT 4epe3 Jérkue (B CyTKHM) Ajs
o0ecrieyeHNs] HOPMAJbHOM KN3HEAEATEIbHOCTH (M KAKOil).

2.82. Kakoii uBet Boabl Ha JHe MapuaHCKOi BIaJUHBI.

2.83. OT 4yero 3aBHCHUT IBET BOJbI.

2.84. Iloyemy aepeBbs Jy4lle BaJUTh (CIHJINBATh) NpH yxoasimei Jlyne.

2.85. Ilouemy noJie3eH 0epé30BbIH COK, a COK 1y0a HeT.

2.86. Kakas Boja octaércs B 1epeBbsAX 3UMOM.

2.87. Iloyemy B 3aKPBITHIX IOMEIICHUSIX HAYT peaknuu ¢porocunTe3a (0e3 ConHiua).

2.88. Eciu B 3aKpPBITOM NOMELIEHHH NMPOU3BECTH MIHOBEHHOE YMEeHbIICHHE BJIAKHOCTH,
TO KOMHATA HANMOJHHUTCA NbLIbI. CKOJbKO NbLIH MOKHO IOJYYHMTb W3 OJAHON TOHHBI
BOJbI.

2.89. OTkyaa nosiBJsieTcsl WJI HA /IHE OKeaHa.

2.90. H3BecTHO, 4YTO mOCJAe JAJIMTEJbHOr0 IUIABAaHHMSA JHUIIA KopalJeid oOpacraer
BCAKON raaocThio. Kak n30aBUTHCH OT 3TOM HANacTH.

2.91. Ckoabko BOAbI HA/0 CeJbAW NPONYCTHTH 4epe3 kKaOpbl, 4YTO0bI H3MEHHUTH
noTeHMaJ Ha yvemrye Ha (.1 BOJIBT/M’.

2.92. MoskeT JI aKyJia HAIACTh HA TOpHeAy (M OTKYCHUTD OT Heé YTO-HHOY/Ab).

2.93. Ckoabko Boabl Hano (M kakoi), 4yro0bl Bce pacrenuss B CuOmpckoi Taiire
CTAJIM  3€JEHBIMM.

2.94. Mo7KHO J1H 110 IBETY JINCThEB ONpeAeJUTh KOJIMYeCTBO BOAbI B iepeBe.

2.95. B kakoi Bojie PeJNOYUTAIOT KUTh JAe/Ib(HHBIL.

2.96. U3meHsiIoTCS JIM CBOMCTBA BOJBI €O BpeMeHeM. Boaa, koropas 0b1i1a nurbesoit 3000
JileT Ha3aJ M BOJA Cero/iHs - KaKue N3MeHeHus (M Mo BTy TOoKe).

2.97. Hocae rpo3bl obOpasyercsi paayra. Kak mo uBeTy M HACBHIIIEHHOCTH IBETOB
ONpefeJINTh  KAa4eCTBO BOABI IO/ KYIOJIOM PagyIH.

2.98. Bbl umeere cmupT C2H50H. lodaBuim Boay. Cmech pasorpeiacs - HNpouuia
peakuusi HeWTpanau3ammu. Uro siBasercss 3qech KHCI0TOH M 4TO meaoubio. Otkyna
B3sJIaCh  KHCJI0TA (MOACKA3KAa: ONBITHbIE AJKOI0JUKH HAKPBIBAIOT CTAKAH JAa0HbI0).

2.99. Eciim Ha Mapce Oyaer o0HapyskeHa BOJa, TO KaKOW OHA OyaeT MMeTh LBeT.

2.100. ITouemy J1é1 HA MIOBEPXHOCTH OKEAHOB NPECHbIN?

2.101. Yto Hago H00aBHUTH B TEXHHYECKYI0 BOAY, YTOObI OHAa CTAaJa NUTbeBOH (M
Ha000poT)?

2.102. Bbpl nmpoBeaum peakuuio Hedrpaauzanuu HCL + NAOH -> NACL + H;O.
CKOIbKO XMMHYECKHX 3JIEeMEHTOB y4acTByeT B PeaKIUM M OTKY/Ja B3s1JIOCh TemJio?

B mapre 2007 roaga Ha 3emJie mMpoMCXOANJIN Yyjaeca ¢ BOAOI.

A. Boxa npu ciauBe M3 BaHHOH (PaKOBHHBI) MMeeT CBONCTBO OypaBuyuKa (BpaleHue
NMOTOKA N0 4acoBOM cTpeike). B MapTe Boxa umesia BpalieHue NPOTHB YaCOBOM CTPEJIKH.
Yro WU3MEHHJIOCH B CTPYKTYpe BOAbI?

B. B psize KOHTPOJILHBIX TO4YEK (I. MocKBa, ApxaHreJbcKasi 00J1. M Ap.):
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MHorune crpeMsitcsi Ha0paThb KPEIIEHCKYI0 BOAYy (B ApXaHrejabCKod 00JI.- HECKOJIbKO
004eK) ¥ XpaHMTh e¢ (KaKk MpaBWJio, Ha 0anakoHe). Heoxunganuo Boga u3 OyTblieid U u3
O0ouek wucue3dna. Kyna ona nenach u kak Ha3piBaercs 3TOT dpdext?

C. IloBcemMecTHO cTaJjia MOSIBJSITHCS BOAA M3YMPYIHOIO (3eJIEHOI0) IIBETAa, HABOAS Y’KAC
Ha [IIpencraBureneit MUC. OTkyna oHa B3sj1ach M I/ie OHA MOKeT MOSABUTHCHA?
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L] O mpumuu uzéecmmno 6cé, kpome mozo, umo 3mo 3a nemenm?

A. XaTbI00B

Tpuruu - HeM3BECTHOE HAYAJIO

BBenenune

Tpurnit *H - PAIMOAKTHUBHBIN CBEPXTSKEIBIH PAIMOHYK/IHI BOAOPOAA € MAaCCOBBIM
yucaom 3. Tip = 12.35 roga. B 00bIYHBIX YCJOBHSIX TPUTHH - ra3, t,;,= -252.52 °C. B
COCJMHEHUM C KHCJOPOAOM TpUTHH o0pasyer cBepxTsukéayrw Boay T:0. H3oromHbIi
HHAUKATOP, BXOAMT B COCTaB TepMosiiepHOro roprodero. Ha ceromnsi repMosiiepHbie
PeaKkuuu OCylIeCTBIEHBI TOJAbKO MPU B3PbIBAX BOJIOPOAHBIX 00MO.

dusnyeckass HSHOuKJIoneausi. M. Hayunoe wusnareabcrBo «boJbmas Poccuiickas
JHIMKJIONeANs» TOM S c¢Tp.168.

Cocrosinue npoodJieMsl.

[TpuHATO CUUTATH, UTO TPUTHI - ITO U30TOI BoaOpoaa. PaccmMoTpum Tabmuiry.

Hucno Hucno Hucno [TyckoBou
HaumenoBanue IPaBUTALIMOHHBIX |IEKTPOHHBIX |BHEIIHUX  MarHUTHBIN
CII0EB CJIOEB pEIETOK  |MMITYJIBC

Bonopon 2 - 1 -
Heiitepuit 3 2 2 1
Tpurtuit 8 36 8 36
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CoBpeMeHHasi HayKa UMEET MPEACTaBICHUE O JI0OOM XMMHUYECKOM 3JIEMEHTE C TOUKU 3PECHUs
HIMYUSA TPAaBUTALMOHHOTO cios. Eciim  moTeHuuanabl cja0si OOHYJHMTb, 3JIEMEHT He
cyliecTByer.

Tpurnii:

IpU 3aTIOJIHEHUU 0osiee 2 3JIEKTPOHHBIX CIOEB C OJHOBPEMEHHBIM CHATHUEM MOTEHIIHAJIOB C
IPABUTALMOHHBIX PELIETOK IEPEBOAUT TPUTHUM B HEHMHEPLMOHHYIO MAacCy C BO3MOKHOCTBIO
MIOCJIEAYIOLIEr0 UCIIOIb30BAHMS KaK TOIUIMBA. Bce paguanuoHHbBIE OKTaBbl BKIIOYEHBI B COCTaB
BIEKTPOHHBIX CIOEB.

BHuemnsas (rpaBuTaliMOHHAsA) pemIéTka umeer okraBy 32.62546258, cnenyromias - 53.66. Eciu
yOpate ¢ He€¢ MOTEHIHUANbl, TO TOPEHHE TPUTHs OyIeT OTIMYAThCS OT TOPEHHs BOAOPOAA H
nevitepusi. bera munyc pacnaa oOyciOBIEH pacnajoM BHEIIHEH TPaBUTAMOHHON PEMIETKU U K
JIEKTPOHHBIM CJIOSIM OTHOLIEHUS HE UMEET.

Heurepuii:

OOnyneHue peméToK TPUTHUS MEPEBOJUT €r0 B YCTOHYMBOE OTHOCHTEIBHO BHEIIHEH Cpesbl
COCTOSIHHE, TMpPHU 3TOM MUHHMAJIbHOE YHUCIO OSIEKTPOHHBIX pEmETOK 2 M, 4YTOOBl OH HE
CaMOBO3TOPAJICs, BHEIIHUX peréTok 3 (okTaBbl 53.66, 51.66, 32.62546258). BuemHsist pemérka
OTIpeieNsIeT )KUKOE COCTOSIHUE ACHTEepHsl.

Bonopon:

HAJINYHME TOJIHKO IPAaBUTAIMOHHBIX CJIOEB U paaualnoHHON peméTku (32.62546258 okTaBbl) HE
MO3BOJISICT UCIOJIB30BATh BOJOPO B KAUECTBE TOILIMBA (IJIs1 TEPMOSIEPHOTO CHHTE3a), TaK Kak
OTCYTCTBYIOT JJIEKTPOHHBIE CJIOM, @ BHEIIHUE KOHTYPbl TI'PAaBUTALMOHHBIX PEIIETOK
MPUHUMAIOTCS 32 0eraloluii 3JIeKTPOH M MPBITal0UIMi MPOTOH (KOTOPHIE MOYXKHO B3BECUTH).

Taxkum o0pa3zom, 0a30BbIH 3JI€eMEHT - TPUTHIA, a 1eliTepuil U1 BOJOPO/ €ro U30TOMbI.
Boaopox Hellb3sl mepeBecTH B COCTOSIHUE HEMHEPLUOHHON MACChI.

OtmeTuM, YTO BCE 3 3JIEMEHTA - 3TO OJMH 3JIEMEHT C Pa3HBIMU CBOMCTBAMH B 3aBUCUMOCTH OT
COCTOSIHUS PEIIETOK.

Ywucs10 M30TONOB TPUTHS = 2% -1 wm 17592186044415, oqun u3 Hux - Bogopoa. U3 s3toro
MHOroo0pa3usi He00X0AUMO UMETh TOJbKO 2 u3orona s o0bexkToB (HJ1O), 15 n3oronos
s apukeHusi B Kocmoce n 1o4bk0 1 n3oron aisi popmupoBanns Boabl. Ucnosib3o0Banue
APYIrMX HU30TONOB AJsi (JOpMUPOBAHMS BOAbI MCKJIYEHO MO NMPUYMHE HECOBMECTUMOCTH
rPaHNIl MCIIO0JIb30BAHUS YACTOT.

TPUTHIA CYIIECTBYET B JKHIKOM COCTOSIHHEM TIPH TeMieparype Huke -253 °C.

TBépnoe cocrosiHMe HEW3BECTHO. TpuTHIi SBISETCS TOIUIMBOM IUIi BCEX THUIOB OOBEKTOB
(HJIO). Ucnonb3yercs sKUIKUAN TPUTHHA, pacXxoabl puBeaeHb! B Tabimuie oobextoB (HIIO).

3amacel TpUTHS HE OECKOHEYHBI, HUKaKas PUPOa €ro He CO3aéT.

Jlis co3maHusl TPUTHUS CYIIECTBYIOT CHEIMANbHBIE YCTAaHOBKU (T€HEpPATOphl - OOBEKTHI
KowMrinekcoB), KoTopbie BEIPA0ATBIBAIOT TPUTHI C MOCIEAYIONIUM €r0 PACTBOPCHHEM B BOJIE, U
Bce 00wekThl (HJIO) pacmomaratorcst BOnm3u BogoémoB. Jlro6oii oowsext (HJIO) B cocTosiHum
MIPOU3BECTH TEePepabOTKy BOJBI U BBIACIUTH U3 HEE TPUTHI B KOJIMUYECTBE, HEOOXOAMMBIN st
BBITIOJTHEHUS] TPOTPAMMEBI.

[lo Mepe pacxomoBaHUsI TPUTHUSL €ro 3amachkl BOCIONHSIOTCS TIE€HEpaTopaMu. OTHM
MOJJIEP>KUBAETCS TOCTOSTHHOE pabouee cocrosiHne Bcex oO0bekToB (HJIO), Haxoasmuxcs Ha
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3emine. Bee CIIYTHUKH IJIAHET UMCIOT CBOU 3aIllaCbl TPUTUSA, MHOTHEC CITYTHUKH BBIIIOJHAIOT POJIb
CKIIaIOB TPHUTHA, 3allaCbl KOTOPOroO HAa HHUX TaKOBBI, YTO MOXHO OTIIPABJISITHCS B 1000¢e
MYTCHICCTBUC.

MunumansHasg HopMma Tputus B Boge 0.00000064%. ITpu mocTmXeHUH COAEpXKaHUS TPUTHS
MeHee 22% OT 3TOM BENIWYMHBI T€HEPATOpPhl HAYMHAIOT BHIPAOOTKY TpUTHS. Eciam TpuTHii

TIOJHOCTBIO YOpaTh U3 BOJBL, €8 yaenbHbIil Bec Gyxer 0.77 r/em”.

Hayke He n3BecTHa JEUCTBUTENBHAS CTPYKTYpa TPUTHS U €TI0 CBOMCTBA.
B du4ucrom BuIe TPUTHH MOXKeT OBITH BbIIeJICH TOJbKO FeHEpPaTOPpoOM 00beKTa
Kommuiekca.

Pemérka TpurHs

Tpurtuii Hayke He u3BecTeH. To, YTO MPUHUMAETCS 3a TPUTHUH, 3TO KyOMUecKas pemérka,
oOpamIigomas CTPYKTypy, COAepKamlyro okTaBbl 0 96. CoOCTBEHHO cama permérka HMeeT
I'PaBUTALIMOHHYIO OCHOBY, IIOTOMY COJEPKUMOE MOKHO B3BECUTh, TO €CTh ONPEAEIAETCS BEC U,
COOTBETCTBEHHO, COACP/KAHUE B BOJIE CAMOM PELIETKH.

CouepmnMoe NMEET HEMHEPIUOHHYIO MACCY U B3BCIIMBAHUIO HE MMOAJICIKUT.

BHemnss pemérka TpuTusa UMEET okTaBy 32.62546258. DTy ke pelIETKY UMEIOT JeUTepuil U
BOJOPOJ.

PagnoakTUBHOCTh TPUTHS OMpeAenseTcs pemeéTrkoid 53 okTaBbl (2-H DIEKTPOHHBIN CIOW).
Hopma pmns storo cnos = 2%. CrpyKTypbl BHYTPH PEIIETKH - 3TO JOAEKA3paibHO-
HKOCadApalibHble (OPMUPOBAHUS, COJCpXKAIIUE OKTaBbl OT 53 10 96 BKIOUMTENHHO. 3a CUET
4ero TOrJa BOJa TNOJNy4aeT HEOOXOAMMYIO IUIOTHOCTh M 4YTO JI00aBiISETCS B CBS3b C
KHCTIOPOIOM?

IIppy KOHTakTe CO CTPYKTYpOH TpUTUS KHUCIOPOX IOIY4aeT JONOJHUTEIbHBIN
I'PaBUTALIMOHHBINA aTOM, TO €CTh «YTSDKENSETCS», IIPU TOM IIPU pa3phiBE CBS3EH 3TO CBOMCTBO
ucyesaet. [loToMy u cuuTaercs, YTO TPUTHUS B BOJE - COTBIE JOJIM MPOLIEHTA.

OpHako TpUTHH 3aHUMaeT MouTd 1/3 mpocTpaHCTBa B CTPYKTYpEe M HM3MEHSET (U3UKO-
XMUMHMUYECKHE CBOMCTBA KUCJIOPOJa B CBSI3KE.

N3 nayuHo-nonyasipHoro ¢puiabma /Bosra-Bosra/ HaceneHHI0 €Ta10 M3BECTHO, YTO «0e3
BO/IbI U HM TY/AbI, U HU CIO/IbD).

3ayem HyxHa Boja OMocTpyKkTypam?

Tonbko 1715t TOTO, YTOOBI H3BJIEYHh BHICOKOOKTABHBIE COCTUHEHHUS («WKHUBAst BOJIAY).

[Tpu 5TOoM MO3r THOJy4aeT BeChb HEOOXOAMMBIA 3amac 4acToT (HEMHEPLUMOHHYIO Maccy) U
UCIOJIb3YeT €€ Juld CBOEM JKHM3HeAeaTeabHOocTH. OTMETHMM, YTO HECMOTpsS Ha pasHUIy B
TE€HOTUIIAX, BOJA «IIOAXOAUT) BCEM.




Kaxplif mosyqaer U3 BOABI T€ YaCTOTHI, HA KOTOPHIX paboTaer MO3r. YenoBeKk HE MOXKET
IpOXHUTh Oe3 BoJbl Oojiee 3-5 CyTOK, OH MOCTOSIHHO JIOJKEH MMETh MOANUTKY U3 CTPYKTYp
TPUTHUSL.

Mopckas BoJa To>Ke UMEET TPUTHH, HO TaM HET YacTOT, KOTOPBIE HYHBI MO3TY.

Bopna, ouninenHas oT 4acTH HEMHEPLHMOHHOW MacChl, BHIOpACHIBAETCS U3 OpPraHU3Ma B BUC
MouM U nota. Kcratu, mo pasHule MCX0JHasi BOJA - MO4Ya AHAJIH3 MOYHM MOKeT MOKa3aTh
CTPYKTYPY MO3ra- B HEH Haxo[iATCs TE€ YacTOThl, KOTOpPbIE MO3L HE HCIOJIb3YET
(mepcriektuBHas nuarHoctuka). Kommiekc Kaitmac He mpoBepsieT NOCTOSHHO MO3T (Kaxblid
BTOPHHK) Ha COOTBETCTBUE.

Tam mpocTo HakIagbIBalOT MAcKy Ha MOCTYMHMBIIMK Koa (3(QeKTbl MacKUpOBaHUS KoOJa
ABIISICTCS OTACTBHOM TeMoil). Oneparus 3aHIMaeT MUKPOCEKYH/IbI, U 3a 4 4aca TECTUPYETCsI BCE
HaceJIeHne 3eMJIN.

Kaxnplii Toa YCTAaHABJIUBACTCH 3TAJIOH BOJAbI («ermel{cmm BOI[a») B COOTBECTCTBHUHU C
TEM MO0O3I0OM, KOMY OHa B IEPBYIO O4Y€PEIb IMIPpEAHAZHAYCHA.

Tak, ecnmu MO3T MOJy4nsI HOBYIO (0OJiee BBHICOKYIO OKTaBY), TO B TPUTHH 3Ta OKTaBa OymeT
UMETh MAaKCHUMyM IIOTEHIIMAJOB, a MOTEHIMAJbl OCTAJIbHBIX OKTaB OYAYyT CHMXKEHBI [0
3¢ dEeKTUBHOTO MUHUMYMA.

Buemne Boga octaércst TOM ke (OHa MOXKET, HanmpuMep, U3MEHHUTh LIBET Ha 3€JEHBII), HO B
CBOEH OCHOBE Oy/IeT UMETh HOBBIE YaCTOTHI.

310 nmpoucxoaut Beeraa npu Ilycke HoBoit [Iporpammel. Bona, kotopast Osi1a 100 et Hazan u
BOJa, KOTOpasi MMEETCsSl Celyac, CYLIECTBEHHO OTJIMYAIOTCS IO CTPYKTYpPE HEMHEPLUOHHOU
Macchl.

*** JIroouTteasim apxeoJioruu. Ecnu Bel npoOypuiin B AHTapKTHIE CKBaXXHHY U HATKHYJIUCH
Ha «JIpEeBHEE MOA3EMHOE 03€P0O», UMEUTE B BUAY, YTO CTPYKTypa HEMHEPUMOHHOW MACChl TOM
BOJbI OyJIET Ta )K€, UTO U HaBEepXy, TaK Kak 001mas pemeérka Ha 3emiie eIuHa.

Yr1o ke TOrma Takoe «MepTBast BOI[a»? 910 BOa MMEET TOJIbBKO TIpaBUTAIIMOHHBLIC
9aCTOTbl TPUTHUA. Ecau mo3r nmojgyvaer TaKyl0 BOAdY, OH BBIHYKACH PpacxoaoBaTb
COOCTBEHHBbIE 3anmacsel, YTOOBI BblﬁpOCl/ITb TaKou «IMOAAPOK» U3 oOpraHusma.

B kpuTHYecKHX CHTYallUsIX TAKHX 3al1aCOB MOKeT M He ObIThb, U TOIAa BO/IA CTAHOBUTCS
sinoM. Ilpu BeIOpOCe MOYM M NTOTA KyOHYeCcKasi pelIéTKAa COXpaHseTcs.

Toraa 3auem TpuTHii 00beKTaAM?

KocMmoc wumeer CTpyKTypy PELETKH JO0ACKadApalbHO-UKOCAdIPAIbHYI0 C HYJIEBBIM
MOTEHINAJIOM, 00paMIIEHHYIO KyOU4eCKO CTPYKTYpO U3 HEUTPUHO M aHTHHEHUTPUHO.

[Tpu nBmxenun B Kocmoce 06bvekt (HJIO), nMeromuii MarHUTHBIE YaCTOTHI M SJIEKTPUUYECKUE
MOTEHIMAJbl, BBIHYXKIEH HX OTHAaBaTh, Hachimas pemétku Kocmoca. OpHako oTaaBaTh
HEOOXOJMMO TO, YTO HAXOMUTCSI B TOM K€ CTPYKType, MHade CMeHa yria (a3supoBaHHA
(mpeoOpa3zoBaHue B JAPYrOM THM PEMIETKH) NPUBEAET MPOCTO K TEIUIOBOM cMeptu. JIroOoii
oobekr (HJIO), camoctostenbHO aBuraroniuiics B Kocmoce, I0JDKEH HMETh JH00




MarHUTOJIEKTPUUECKUI TreHepaTop VI BEIPAOOTKH TPUTHS, JIUOO 3a1achl TPUTHUS C OKTaBaMH JI0
96 (ueMm BbIIIE OKTAaBa, TEM MEHBIIE PACXO).

I'paBuranmonnsblie okTaBbl KocMocy He HyKHBI, OHH ocTaloTcs Ha o0bekTe (HJIO).

OOpaTtuM BHMMaHHE Ha TO, YTO OOJBIIOE YHCIO CIyTHUKOB IutaHeT B ConHeuHoit Cucreme
MMeeT OTPOMHBIE 3amachkl TPUTHUs (cMOTpH pazzaen: OObEeKThI 3eMiln).

D¢ ekt TpeHus TeM 3aMeTHee, YeM JaNbLIe OTCTOST APYT OT Apyra THUIBI PEeHIETOK - HpU
IBIDKEHUH 110 acanbTy HA KOHbKAX /ISl KATaHUS 110 JIbY /1Ko He ye/lellb.

To e camoe u B Kocmoce. [IpuHuMaromue u OTAa0NME PEIETKN JODKHBI OBITh HICHTHYHBI.
Ho st0 Bcé B Kocmoce, Tam Bc€ HE0OX0MMOE MOXKHO TIPOBE3TH U BHYTpH JIyHbI, Hanpumep. Ho
IIpU JBIKEHUH (HOPMUPYETCss KOHYC IBUKEHHUS, B KOTOPBIA U cOpachIBA€TCS TPUTHHA.
3a4yem TpuTHnii 06bexTam (HJIO0) Ha 3emue?

Toabko 11 moabéMa ¢ rJIaBHOM IHEPreTH4ecKoil IMHbI 3eMJIH U BO3BpAaTa.

I'my6buna nocturaetr 4200 metpoB. CoOBpeMEHHbIE CTPOUTENN HCIIOJIB3YIOT MOIIHYIO TEXHUKY
st npokianku TyHHened. TyrHens 10 4200 MeTpoB B COCTOSHMM MPOKOMATh OJAWH OOBEKT

(HJIO), npu 3TOM €1MHCTBEHHBIN HHCTPYMEHT - TPUTHH.

Kommieke nopbpéma u nocaaku (Maaexc 2(3)) mocie Bbl1a4yd KOMaH/ b
«MMOIBEM» WA «BEPHYTHCS» C TOUKH MECTa HAXOXXJEHUSA U JI0 MOBEPXHOCTH 3€MIIA CO3JAET

AHTUTPABUTAIIMOHHYIO TPYOKY, TO €CTh CHUMAET MOTEHIMAJbl C KyOU4eCKOi peméTKn Ha BCEM
MPOTSHKEHUH MoabEMa WK nocaaku oobvekra (HIIO).

JlenaeTcst 3T0 HE OJHOBpEMEHHO, a ydacTkamu (00bsraHO 1Mo 200 - 300 metpoB). Tak kak Bce
MaTepuabl (Tabnuubl MeHzeneeBa) UMEIOT KyOMUYECKYI0 WM ONM3KYI0 K HEeW pemeérKky, Her
po0OJIEM CHATH SIEKTPUUECKUN TOTEHIIMAT U yOpaTh MAarHUTHBIA UMITYJIBC.

Ocranbnoe nenaer 00bekT (HJIO). JIro00ii ameMeHT UMeeT B CBOEH CTPYKTYpE TY XK€ PEHIETKY
Kocmoca (nonexasapanbHO-MKOCa3APalbHYI0), HO 3Ta peléTka He MMEEeT MOTEHUIHUAIOB (OHH
paBHbl Hym0). Ecnu Hayath €€ HACBIIEHHE, TO XUMUYECKUN AJIEMEHT HAuMHAeT W3MEHSThH
CBOMCTBa (M3 IPAaHNUTA MOXHO IOJIyYUTh IUIATHHY).

OpHako eciii HachIIEHWE IPEBBIIIAET ONpPEACIEHHBIN MpEes, TO BCS CTPYKTypa MOJydaeT
CBOMCTBAa HEMHEPIIMOHHON MacChl (QHAJOTHYHO TOJOCTH pPabOoTarolieli HEOHOBOW TPYOKH).
CKBO3b 3Ty MOJIOCTh U MPOCKAJIB3bIBAET I1apoBasi MOJHUS - 00bekT (HJIIO).

IIpn mocTmKEHUM OYEpPENHOM IUIOLIAIKU IPOWUJIEHHBIM YYacCTOK IIEPEBOJUTCS B HCXOJHOE
cocrossHue. VIMeHHO ansi popMHpOBaHHS y4acTKa C HEMHEPLUOHHON Maccod M HeoOXoauMm
TPUTHUH.

Jentepuii 31eCh HE NOAXOAUT, TAK KaK HECOBMECTUMBI PEIIETKM U BMECTO HEUHEPLMOHHOU
MaCChI IIOJIYYHUM CIIEK HEU3BECTHOI'O IIPOUCXOKICHHUS.

[Tpu BBIXOJE Ha MOBEPXHOCTh 3€MJIM Ul JBIKCHHS HCIOJb3YyeTcs peHIérka atMocepsl u
pacxo] TpUTHS MUHUMAJICH (B AECATKH THICSAY pa3 MEHbIIIE, YeM MPH MOIbEME U MOCATKE).

IMoyeMy He MPOUCXOAUT B3PbIBA (BOAOPOAHOH O0MOBI)?
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Kaxip1if 00beKT uMeeT COOCTBEHHBIH T'€HEpaTop TEPMOSAEPHOIO CHHTE3a, pabOTAIOLIHA MO
INPUHLUIY JEPEBEHCKOW IMEYKH - 4YeM OOJbIle OTKphITa 3acjOHKa, TeM MOIIHEEe BBIOPOC
noTeHuManoB. KcraTw, NpOCTEHIIyI0 TEPMOSAEPHYIO peakiuio Bbl MoxeTe NoayduTh B
JOMAIIHUX YCIOBHSX, eciu Opocute Kycok Na B Boy. Maso Toro, 4To OH FOPHUT, OH MOXET emIé
1 B30pBaThCsl.

B MOpCKOﬁ BOJ€ NrOpeHUsI 1 B3PbIBA HE 6yz1eT, HO IMMOSIBUTCHA 3a11ax CEepPhbl.

KoneuHno, Gosnblie MoBe3I0 00bEKTaM MOpckoro OaszupoBaHHs. OHU JBHTAIOTCS B POIHOM
cpene, Ha (OpMUpOBAaHUE TPYOOK JBMKEHHMS MHUHUMAIBHBIA pacxXoJ TPUTHUS, OHHU MOTYT
MIOTIOJIHUTH 3arachl MO XOJAy JABWXKEHHs (omucanue y OapoHa MioHXay3eHa - HpO JIOIIAb,
KOTOpasi HE MOXET HAIUTHCSA, IOTOMY YTO Y HEE HET BTOPOM MOJIOBUHBI).

Ortkyna Oepérest TpuTHii?

Kak 6put0 oTmeueHo, pemérka KocMoca mMeer ompenenéHuyro cTpykrypy. s aBukeHus
CKBO3b OTYy CTPYKTYpy HeEo0XoauMo JuOO pa3OpacbiBaThb BOKpPYr ce€0si 3JIEKTpHYECKUe
MOTEHIMAaNbl (U CHa0XXaTh MX MAarHUTHBIMU MMITYyJIbCaMHU), JTUOO CO37aBaTh KOHYC JABMIKEHHS.
BricoTa KOHYyca COCTaBIIsIeT MAIUIMAPBI KHIOMETPOB.

J1Jis1 HaBUTallMU UCTIOJIB3YIOTCS CITYTHHUKH TUTaHET (pacuéT ABMKCHHsI, JOPMUPOBAHKE KOHYCA,
KOppeKTUpoBKa opOuUT). Tputuii cOpaceiBaeTcs TOJBKO B KOHYCE IBMKEHHUS M TOTOMY €ro
3aIachl JOJDKHEI OBITE.

Opnnako Bce muaHeThl CosiHeuHOM CHUCTEMBI MMEIOT KOMILUIEKCHl MUpaMHUM, U YacTh U3 HUX
npenHazHaueHa s nepepaboTku Kocmudeckoro mycopa.

DTOT MyCOp B MEPBYIO OYepelb HEUTpanu3yeTcss MyTEM CBS3U C OKUCIUTENEM (KpacHBBIC
BBICOTHBIE 00Jlaka), 3aTeM J00aBISIOTCS YacTOTHl A (OPMOOOPA30BAHMSI M MBI IMOJIy4aeM
KaIlId BOJIbI.

OpHaKko NMUTH TaKylO BOJYy HEJb34 (IIOJMBATh PACTEHHS] MOKHO, OJJHAKO IIPU 3TOM PACTEHUs
HAYMHAIOT MHTEHCHBHO CTATMBATH MOTEHIIMAJIBI PEMIETKHA aTMOCHEPHI).

Jlns mpugaHus BOJE HEOOXOJMMBIX KadeCTB M CYIIECTBYIOT CIICHUAIbHBIE T€HEPaTOphl, B
(YHKIMU KOTOPHIX BXOJAUT HACBIIICHUE TPUTHS BCEMH HEOOXOIMMBIMU YAaCTOTaMH, HOCIE YEro
CBSI3aHHYIO C KHCJIOPOJIOM CTPYKTYPY HCHOJB3YIOT BCE - JIIOAW, JXUBOTHBIE, HACEKOMBIE,
pacTeHusi, 0OObEKTHI.

I'eneparopsl popMUpOBaAHNUSA TPUTHS
st popmupoBaHusi TPUTHS OBLJIM PUBE3EHbI M YCTAHOBJICHBI CJeIy0IIHe KOMIIEKCHI:

Yucno
Yucno Yucno
Haunmenosanue rpaBUTALMOHHBIX
MecToHaxoXIeHnE MAarHUTHBIX JIEKTPUUYECKUX

LIEHTpa
MApaMUJ  [UPAMUJ

MUPaMU
2 3 4 5 6
ba3oBEIi KOMIIICKC Uexos, Poccus 252 156 56

OCHOBHOM KOMILIEKC Cyau, Eruner 33




Pabounii kommekc 01 | ['abon, Adpuxa 211
Pabounii kommniekc 02 | Kenus, Adpuxa 121

o Kanmumanran
PaGouwuit komruiekc 03 1334
unonesnsa

Pabounii kommnexc 04 | Haypy, Tuxuit Oxean 523

DKBaz0p, 1O.

AmMepuka 336

PaGouwuit komruieke 05

bpazunus, IO.

AmMepuka 338

PaGounit kommiekce 06

Pabounii komriekc 07 | Tromens, Poccust 232

Anrai, Kurait

(Kuraiickas Crena) 451

PaGouwnit komruiekce 08

Pabounii kommiexc 09 | ConomMoHOBEI ocTpoBa (226
Pabounii kommnexc 10 | [Beitnapus, EBpona 1128
PabGounii kommiekc 11 | Kaitnac, Tuder 621

PaGounit kommieke 12 | Konbckuit m-oB 134

ba30BbIil KOMILTIEKC

- CUCTeMa YIpaBJeHUs MArHUTHBIMH, 3JIEKTPUYECKUMH U TPAaBUTALIMOHHBIMU TUPAMUAAMH.
OCHOBHOH KOMILJIEKC

- yrpaBlieHUE pabOYUMHU KOMIUIEKCAMH.

Padounii KoMIIeKC

- HaKOTIUTEJb, KOHTPOJIb, paboumii BEIOPOC.

O0cay:kxuBaHHe MUPAMMI.

Bce xomiekcsl 00CTyXUBatOT pOOOTHI, KOTOPbIE OBUIH CHEIMAIBHO CO3/JaHbI.

VYrpasienue BceMH mpolieccaMu, GOpPMUPOBAHHE PACTIOPSHKEHUN OCYIECTBIISIET TOJBKO TOT,
KTO uMeeT 96 okTaBy MoO3ra (BKJIIOYas BCe HEOOXOIUMBIC IS JKU3HEICATEIBHOCTH OKTaBbI).
Kpome Toro, oH IMeeT CTOJIBKO MATPHUL, CKOJIBKO HEOOX0IMMO JUis BeIoIHEHHs [IporpaMmel.

BrniBOaBI.

1. TpuTHii ABJIsIETCS CAMbIM HEH3BECTHBIM JIEMEHTOM Ha 3emute.

2. IlyréM wW3MeHEHMsI TOJBKO OJHUX TPABHTAIMOHHBIX PEIIETOK MOXKHO MOJIY4UTh 256
Pa3UYHBIX CTAOMJIBHBIX XMMHYECKUX JJIEMEHTOB. M3MEHss MOTCHIMANbl T'PaBUTALMOHHBIX
pemérok B mpenenax gomycka (ot 2 g0 124%), moiryuyum M30TOMBI, 00JIaatonue CBOUCTBAMHU
anb(a, Oeta U ramma pacnafoB. J[o0aBiss XOTs Obl OJUH AJIEKTPOHHBIN CION MOIyYUM, KpOME
TOr0, XUMHYECKUH OJIEMEHT, HCIycKaroumii (oToHbl, Hampumep, Dochop WM aKTHHHN
(FpanenenTpupoBaHHasi KyOW4YecKasi pelIéTKa, CBeTALIMIicA (CaMONPOU3BOJIbHBIN 0eTa -
pacnapn)).

3. Tputuii B KocMoce He MMEET MOTEHIMANIbl HAa TPAaBUTALMOHHBIX U 3JIEKTPOHHBIX PEHIETKAX.
Kpowme Toro, Tam HET BHEIIHUX PEHIETOK KOHTPOJIS.




4. Kaxpgas »5>neKTpOHHas pEMIETKa TPUTHS HMEET JA0JEKa’ApallbHO-UKOCA3APaTIbHYIO
CTpyKTypy. JloOaBineHne K BHEUIHEMY KOHTYpPY KyOMUYECKOHl CTPYKTypbl HE MpPHBOIUT K
U3MEHEHUSIM BHYTPEHHE CTPYKTYPBI.

5. CoueraHus BHEIIHMX KyOMUYECKHX PEIIETOK (HE BJIOXKEHHBIX IPYr B JApyra) MpUBOAUT K
00pa30BaHUIO PA3TMYHBIX BHEHTHUX (POPM (THUIIa TPUKIMHHON U MPOYHX).

6. JIto00¥ XMMHUYECKH 3JIEMEHT MOXXKHO IEpPEBECTH B COCTOSHHE HE MHEPIMOHHON MacChl
IIYTEM CHATHUS ITOTEHIUAJIOB C BHELIHEN I'PABUTALIMOHHON PEIIETKHU.

7. DTanoH TpUTHS B CTPYKTYpE BOJIbI YCTAaHABIMBAETCs OJUWH pa3 B roja Komruiekcom
['pennanguu.

8. 3HauuTeNnbHBIE U3MEHEHUSI B CTPYKTYpE BOJBI MpoUcXoaar ¢ 21 okTsOps mo 18 sHBaps
(xKaXxJpIii TOJT), TPH 3TOM MUK CMEPTHOCTHU MPUXOAUTCS HAa HOSIOPB.

9. Bopma, momydeHHas myréM mnepepaboTku KocMHYeckOro TpHUTHS, IOCIEIOBATEIBHO
MPOXOMT HACKIIEHHE HEOOXOAUMBIMU OKTaBaMU MPEK/IE, YUEM TOCTUTHET 3EMIIH.

10. KpyroBopoT BOJibI B PUPOJIE MOMKHO MOTYIUTH TOJIBKO B KacTproyie Wiu B OaHe (TO ecTh B
3aMKHYTOM IIPOCTPAHCTBE).

11. Ucniapenust Bo/ibl C BOJHBIX 0acCEHHOB HE MPUBOJAUT K (JOPMHUPOBAHUIO OCATKOB MIIM XOTS
Obl TyMaHa - B 3TOM Iape HEAOCTAET 3HAYUTEIBHOE KOJMYECTBO OKTaB, KOTOPhIE (POPMHUPYIOT
TeHepaTophl B BEPXHUX CHOAX arMocdepsl. [loToMy momydaemslii map IpOCTO paccemBaeTcsi, a
TOX/IU - CJCICTBHSI NHTEHCUBHOM PabOThI TeHEPATOPOB.

Maso Toro, Koraa IpoOUCXOAUT IEPETPEB OCHOBHOM LIMHBI, IPUXOJUTCS €€ OXJIaXAaTh, U Iap
B BHJE TYCTOTO TyMaHa OKYThIBaeT Ienble obOnactu. [IpaBana, mpm 3TOM MO4YeMy-TO He
padoTaT KOMIIBIOTEPHI.

12. Tak kak XMMHYeCKHii 3JileMeHT 0e3 rPABUTALMOHHOI Macchl He CylIecTBYeT (HeJIb3s
YBHETh, U TeM 0oJiee MPOAATH), HAYKA BCAYECKH OT HEro OTKpelBaeTcs.

2007-09-25
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A. XaTpl0O0OB

MpamopHoe mope, OaH0 U3 4yyaec CBeTa

Pazmep 280*80 km

[Tnomane 3epkana 11472 KM2

Cpennss rimyouna 250 M, MmakcumainbHas 1389 m.

O6bém 4000 KM

Temmeparypa BosI Ha oBepxHOCTH 0T 16 °C 3mmoit 10 29 °C nerom.

e
45



http://lit.lib.ru/h/hatybow_a_m/tritij.shtml

IIpoucxoxaenne MpaMOpPHOTO MOps CBS3BIBAIOT C KPYIHBIMU pPa3jOMaMU 3€MHOW KOpBI,
pa3aenuBIINMU MaTepuku EBpornbl, Asun u AQpuku.

Jnis TUApPOJOTMH MOpsl XapakTepeH oOMeH Boja YépHoro um Oreilickoro Mopeil dyepes
nposuBbl. CONEHOCT HAa MMOBEPXHOCTHU 10 26 %, 4To ropasno Oombiie, yeM B YEpHOM MOpe, HO
3HAQUUTEIILHO MEHbBIIE, 4eM B OKeaHax. [Ipu 3TOM COI€HOCTH NPHIOHHONH BOABLI 3aMETHO
BbIlIe -- 10 38 %0, 94TO CpaBHUMO C CONEHOCTHIO BOA CpeM3eMHOT0 MODSI.

ITouemy Takoe BHUMaHHe MMEHHO MPaAMOPHOMY MOpPIO?

Ha cuumke n3 Kocmoca Bel BuauTe mnepemenieHue MOTOKOB BOJbI M3 YepHOro Mopsi B
MpamopHoe u n3 MpamopHoro mopsi B Jreiickoe. Habironares Takoi (heHOMEH CTajo BO3MOKHO
Onmarojapsi paziIMuYMI0 B XapaKTEPUCTHKAX BOJBI MpaMOpPHOTO M OKPYKAIOUIMX €ro MOpeil.
MpaMopHOE€ MOpE 3HAYUTEIBHO MEJIbYE, TIOITOMY BOABI €ro MPOTPETHI  CUIIBHEE,
COOTBETCTBEHHO HCIApEHHE TOXKe OOoJIblIe, MMO3TOMY BBIIIE M COJIEHOCTH BOJABL. Bce 3TO
OTpaXkaeTcs Ha €€ CHEKTPaJbHBIX XapakTrepucTukax. OTcrosa Mbl BUAMM Boay MpamMopHOro
Mops OoJiee sipko-cuHero nsera. IMeHHoO 37ech U 3apbiTa cobaka! MOXKHO POCIIEANTh, KaK U B
KaKMX HalpaBJICHUSAX BOJA MEPEMEIIAETCs, MOCIe TOro Kak OHa Monajla B COCENHUNH MOPCKOU
OacceitH.

Mopckasg BoJa, KpOME€ MaTepHaJbHOM CTPYKTYpbl, HMMEET HEWHEPILHUOHHYIO Maccy.
CoOcTBEeHHO cama MaTepHalibHasi Macca MOPCKOH BOABI - 3TO OTXOJBl IIPOIIECCOB,
IIPOUCXOJAIINX B HEMHEPLIMOHHOMN Macce.

Ot mpouecchl U (GOPMHUPYIOT TaK Ha3bIBAEMYIO «COJIEHOCTH» MOPCKON BOJBI, MOSBICHHE
«IeTyuux rosuanauesy, apdexrsr bepmyn u Kuraiickoro mops. B pesynbraTe 3THX MpOIECCOB
MBI IM€EM B MOPCKOM BOJI€ MOYTH BeCh cocTaB Tabnuibl Onéposa. B 3aBucMMOCTH OT 01M30CTH
k KomMmmuiekcam VYmpasieHuss HNapaMeTpsl Cpelbl, B KOTOPOM IIPOUCXOAMUT TPaHCMyTalus
XUMUYECKUX 3JIEMEHTOB, MEHsETCs. TpaHCMyTalsi MPOUCXOAUT TOJBKO B K-CTpyKTypax Ha
okTaBax 15 - 31, 63.

CdopmupoBannas Mopckas pemérka or 0 merpoB (ypoBeHb okeaHa) 10 -2200 meTpos.
Pemérka conepxut 6osee 85000 gactot, cBeaéHubIx kK 50 u 60 ru. JAnamnazon 4actoT ot 4.28 ru
1o 22 ru. [110THOCTH - HepaBHOMEpHAs M MOTOMY HET BO3MOXHOCTH JUIsl CO3JaHMs MPHOOPOB
cBsi3¥ (TUI0THOCTH MoTeHnnanoB Menee 0.0001% HOpMEI).

Bce ruapoakyctuaeckue mpudopsl padorart 10 h <= -2200 meTpos.

Pemérka comepxut 4acToThl K-cTpyKTyp B nuana3one 74 - 122 oxTaB, TO €CTh 3a IpeAeIaMu
MaTepualibHOW  cpenpl. VMEHHO B 3TOHW  pemiéTke M MPOU3BOIATCS  HEOOXOIMMBIE
npeoOpa3oBaHus, OTX0AaMHU KOTOPBIX SIBJISETCS cama Mopckasi Boja. [loBepxuocTs 3emuu ot 0 >
h > -2200 M TOXe mMeeT pemérky, HO B Hel okoyio 33000 uvacToT auamazoHa k-CTpykTyp.
CrpyKTypbl pelIETOK B OKEaHax U Ha 3eMJIE O JUHAKOBBI.

Bce Kommnekcer VYmopasnenusi, Cucrembl YmpasieHus, TepmuHanbl, Y3ibl, Pa3Bojaku,
oowvekTel (HJIO) cBsizaHbl Mexmay coOoi TpyOkamu, nuamerp = 2200 metpoB. Bcee onu
pacrionaratorcs  Huke -2200 merpoB. Ilo »3TM TpyOKam NPOM3BOAUTCS TMOCTOSHHAsS
HampaBJCHHAsl JHEpreTHyeckas MoJKauka CTpyKTyp. MMeHHO 53Ta moakauka U (OpMHUpPYET
OKEaHCKHE TEeYeHHs. B y3max yCTaHOBIEHBI OOBEKTHI, KOTOPbIE CO3JAIOT TPABUTALMOHHOE
CMEILIEHNE, U MaTepHalIbHAs Macca BOJIbl IBUTAETCS [0 YKA3aHHOMY HaIlPaBJICHHUIO.

MpamopHoe Mope umeeT JBa 00bekTa - B pailone bocopa u B HuxkHel Touke JlapmaHer.
YépHoe Mope - 3TO CBOETO POJia BOPOHKA, HO HIYKHUM KIIAIIAH 3aKPBIT, U CEPOBOAOPOL HE MOXKET
OBITH MEepeMEIIEH B MHOE MECTO.

B 2009 rogy Ha olHM CYTKM OTKpBUIM KJalaH, U CEPOBOJOPOJ OKa3ajcsi B OJHOM U3 03€Ep
CeBepHoil AMEpUKH.

MpamopHoe Mope - 310 kinanad YE€pHoro mops. Bce kpynHble peku, Brnajgawomue B UepHoe
MoOpe, UMEIOT B KoaupoBke OykBy "/1". st Toro, 4ToObl cepoBomopon u3 YEpHOro Mopsi He
nonan B MpaMopHoe, pemeérka BoAsl B MpaMOpPHOM MOpPE MMEET MOBBIIIEHHBIE MOTEHINAIIBI
BCEX CTPYKTYp, KOTOpbIe HEOOXOAUMBI JUIsl TPAaHCMYTAIlMK cepoBoaopoaa. OTcioaa - BET BOJBI,
e€ colepKaHUE 3aMETHO OTIMYAIOTCS, & BCE, UYTO TPAHCMYTUPYETCS B MOHHBIE CTPYKTYDBI,
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ocefaeT Ha JHO (TaM Boja Oojiee coji€Has U COAEPKUT HAMHOIO OOJIbIIE MOJE3HBIX IS
HApOJHOTO XO35AHCTBa MOHOB, YeM Ha MOBEPXHOCTH). OOBEKT, pacmosoxKeHHbIi B Jlapranennax,
uMeeT npsAmMyro cBs3b ¢ Kommuiekcom Dnbp0pyc ¥ B KpUTHUECKOM CUTyalluu CocOOEH N3MEHUTh
IPaBUTALIMOHHYIO CTPYKTYpy IO BceMy MpaMOpHOMY MOPIO BIUIOTb JO CHATHUS PEUIETKH U
yAQJIEHHUs] MOPCKOU BOJbL. [Ipn 3TOM mosyduMm cyxoe JHO.

OpnHOBpeMEHHO NaéTcsi KOMaHJa HAa OCTAHOB I'PaBUTALIMOHHBIX BEPTYLIEK HA BCEX pEKax,
Bragaonmx B Yéproe mope. Kpome Toro, o0bexT B Jlapianemiax B COCTOSHUU C(HOPMUPOBATH
y)Ke B MaTepuaJibHOM BHJIE (63 OKTaBa) CTPYKTYpPHI, MIOJHOCTHIO TIepeKpbIBatoiue Jlapaanenis
(Trma 1amoOBbr).

Kputnueckas cutyanusi MOXKET BOSHUKHYTh, €CIIU:

- HCUYE3HOBEHHE 0Aa30BbIX K-CTPYKTYp CBSI3U C COMPOBOXKAAIOIINMHU CTPYKTYpPaMH;

- HEJJOCTaTOYHAasl SHEPreTUYECcKas MoAKauKa;

- 0e3MO03ri10e CTPOUTENTBCTBO THAPOTEXHUYECKUX COOPY)KEHHH B MECTaxX pPAaCIOJIOXKECHUs
00BEKTOB M MCIIOJHEHHE IIPOTPAMM TI0 Pa3BOPOTY PeK;

- IPOU3BEICHNUE S/IEPHBIX B3PHIBOB B MECTaX PACHOJIOKEHHS OOBEKTOB.

Kpowme ucnonnenus ¢pynkiun kinanana YépHoro mopsi MpaMopHoe MoOpe SIBISETCS 3TAIOHOM
PEMETKH MOPCKOM BOJBI M TUKBUAALMS 3TANIOHA MPUBEAET K HEOOPATUMBIM TOCIEACTBUAM IS
MHPOBOI'0 OKE€aHa.

Kuzup B okeane misg 0 > h > -2200 merpoB mpocto ucuesHer. Tak, mukBuganus Cuctem
KonTtposns B Celuyanu npusena K (GOpMHUPOBAHUIO B MUPOBOM OKeaHe (B 9KBaTOPUAIILHON 30HE)
MEPTBBIX YYaCTKOB, IJI€ HET HE TOJIBKO MPU3HAKOB KU3HU, HO U pacTuTesnbHOCTH. Kpome Toro, B
TuxoM okeaHe U3MEHWINCH TEUYEHUS.

®ororpadpus
MpaMopHoOro mopst u3
KocMmoca. Xopomo
BU/IHA YEépHad CTPYH,
BTEKalolasi B
MpamopHoe Mope u3
Yépuoro, u ronydas
CTPY$, BBITEKAKOIIAS B
Jreiickoe Mope.
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ITaHama — BTOpoOe 4y/10 CBETA

Aptop: HUU Lentp Ynpexaarommx CTpareruii
Cnpaska.
IManamckmii nepemeex (uci. Istmo de PanamA) — niepenieek, coenuustomuii LleHTpanbHyto u
HOxnyro Amepuky. C ceBepa oH ombiBaeTcss KapuOckum mopeM, ¢ rora — THUXUM OKEaHOM.
[Tanamckuii mepemnieexk 00pa3oBalicsi B IUIMOLIEHE OKOJIO TPEX MUJUTMOHOB JieT Ha3ai. Ilocne ero
o0Opa3oBaHusl TPOU3OLUIO B3aMMONPOHMKHOBeHHE (ayHbl U (Iopsl 00OMX MAaTEpPHUKOB,
CYLIECTBEHHO N3MEHMBILIEE IIPEIKHEE MOJIOKEHHE.
I'ocynapcrBa: Mekcuka, Ionaypac, Hukaparya, Kocra-Puka, Ilanama. Ilanamckuii
nepeueek, camas y3kas 4acth LleHTpanpHoil Amepuku (B Ilaname). Coenunsier CeBepHyro
Awmepuky ¢ FOxnoit. Paznenser KapuOckoe mope (Oyxty JIuMOH) ATIaHTHYECKOTO OKEaHa U
[Tanamckuit 3auB Tuxoro okeana. MunuManbHas muprHa 48 KUJIOMETPOB, BBICOTA 87 METPOB.
[Tonmxenue B mecte cThika xpedToB Kopau-nbepa-ne-Can-biac (Ha Bocroke) u Kopaunbepa-
ne-Baparya (ma 3amazme), umeromux BbicoTy 800-1300 M. CrokeH MenmaieoreHOBBIMHU
BYJIKAHMUECKUMHU TopoAaMH. MHOraa x mepenieiiky OTHOCAT BCIO TEPPUTOPHIO TOCYAApPCTBA
[Tanama. Yepe3 mnepemieexk mnpoioxxeH [lanamckuii kanan. Kinumar cy0skBaTopHaIbHBIH,
BIaXHBIN (25-28® C, ocaakoB 10 5000 MusmnmeTpoB B roj1). CKIOHBI TOpP MOKPBITH TYCTHIMH
BJIQKHBIMUA BEYHO3EJIEHBIMU JIeCaMH, Ha TOOEpEeXbsiX MaHTpoBble 3apociu. [laHamckwuii
IepeleeK — 3TO 3anepras “ABeph” IS BCEX T€UEHH, KOTOpble MOIIM UATH B Tuxuil okeaH. Y
beperos Ilanamckoro mepemieiika ¢aopa u ¢ayHa OJUHAKOBBI KaK CO CTOPOHBI THXOro, Tak u
ATnanTuueckoro okeaHoB. M3BecTHO, 4To Ha ceBepe Ilanamckoro mepemieiika KOrjaa-To >KAIU
Maiis, koTopsle M300penn KajleHAapb, Mo kotopomy ¢ 2012 roxa Ha 3emiie JOJDKEH OCTaThCS
TOJIBKO “30JI0TOM MHJIIMApA.~ (OCTaJbHBIE JOJKHBI MCUE3HYTh). [laHaMcKkuil Iepelieek — poauHa
HapKOOApOHOB U 0COO0 MOYUTAEMBIX (DMHAHCOBBIX TeHueB. CeroHs Bce KPYHHbIE (PMHAHCOBBIC
adepsl (zedont 1998, Coun, CkoJIKOBO) Hapo.1 TaCKOBO Ha3biBaeT “TlaHamom™.

OtcyrcTBUE 3HAHUM O MpUHIUIE (OPMHUPOBAHUS TEUCHUH M TOTOHS 3a MPHOBUIBIO MPUBEJIO B
2010 romy K KpyImHO# 9K0JIOTHYECKOH KatacTpode B MEKCMKaHCKOM 3aJIHBe.

bnaromapss stomy temny CeBepHas Amepuka, a Ttakxke CeBepHas u 3amanHas EBpomna He
3aMep3atoT. lonb(CcTpuM TakkKe NOJIEPKUBACT OOJNBIIMHCTBO MMOTOJHBIX MOJENEH B
NPUBBIYHOM HaM cocTosiHUM. [lockonbky ['onbderpum 3amemnsiercs, Temao HE JOHOCUTCS 10
CEBEPOATIIAHTUYECKOTO PErMOHA, ¥ MIOr0JHBIE MOJIEIH, PABHOBECUE KOTOPBIX MOIEPKUBAIT ITOT

IIOTOK TeIlIa, HAYMHAIOT U3MEHSTHCS.
Yro sxe mpousoiaeT, ecau Temio B ['onbderpume Boooduie uccskuetr? U ciyyanocs U mogo0Hoe
B ucropun? OkasbiBaeTcs Ja, -8200 net Hazan Espomny u Bocrounoe mobepexse CLIA Torma
BHE3AITHO TMOPa3WjM CYpOBBIE CHEra M MOpPO3bl. A yiiepd, HAaHECEHHBIH TIJI0OAIbHBIM
MOTEIUICHUEM TOJBKO EBPOIEHCKONW SKOHOMHUKE, ObUI CPaBHHM C YPOHOM OT JABYX MHPOBBIX
BoitH. CeepHast EBpomna okazanack moj 800-MeTpoBbIM (IOJIMUIN) CI0EM Jibja, a B Hbro-HMopke
1 AHTIIUU OBICTPO YCTAaHOBWJIACH MOTOJA, MOJ00HAs CHOUPCKOH. 3aTeM MOCIeI0Bal HACTOSIIIHIA
JIeTHUKOBBIN MEPHO/1, KOTOPBIN MPOJOIDKANICS OKOJIO CTa JIET U MOpe, ObIBIIEe 0JIarocIoBEeHUEM
PETHOHA, CTAJI0 €ro NPOKISATHEM.

Kak >xe 310 cinyunmnocs? IlpuunHa pe3koro moxosogaHusi Obula B II100aJHbHOM MOTEIUICHHUH.
Peruon nummics “rpenku’” — T€mioro tedeHus ['onbdcTpuM, KoTopoe 00ecneunBano cTpaHaM
3TON 30HBI MATKHM KiauMar. ['0apQCcTpuM TOTr/a YHHUTOXKWIIM XOJIOJHBIE MOTOKH, BBI3BAHHBIC
TasHUEM JIbJI0OB APKTHKH M3-3a TJI00abHOrO noTteruieHus. CeroaHs 3HaYuTeIbHOE 3aMe JIeHNe
lonbderprMa IPOUCXOTUT YK€ MO KpaiHel Mepe NecsTh JeT U MHTEPECHO 3/1eCh TO, YTO B
HeaBHeM oTuére [leHTaroHa mpsiMo rOBOPHUTCS, YTO UMEOIIUECsS (DaKThl TOBOPST HE MPOCTO O
3aMeJICHHUH, a O TPEACTOAIIeH ocTaHoBKe [ ombderpuma.

3asBISIIOT MHTEpECHblE BEIIM M HamM cnenuanuctel. Hampumep, crates “Zlo HOBOro
JIEHUKOBOIrO mepuoja ocTayiock...” (AUD N3 or 20 suBaps 2010 r.) HauMHAJIACh CIOBAMH
“ITorona conuta ¢ yma...”. Auapeit lansirun, goxtop ¢gunocoduu, BOCHHBINH Y4EHBIN, MUALIET:
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“To, 4To YenoBeK BIUSET HA KIUMaT, OeccriopHo. Ho meno gomuio 10 Toro, 4To OH JENaeT 3TO
HamMepeHHo. B3saTh mpecnoByThId “pa3roH o61akoB” B Mockse. PacmbuieHne ¢ camonéros
IpernapaToB HOAUCTOTrO cepedpa HakaHyHe 9 Mast MOXeT PUBECTH K TOMY, uTOo B MockBe Oyzer
TTIOC 36 TpaaycoB MpU BIAKHOCTH 85% BeiencTBUE 00pa3oBaHUs “KIMMATUYECKON BOPOHKH,
B KOTOPYIO 3aTSATUBAET S3bIK TOPSYETO AHTUIMKIIOHA U3 A3UU. DTy TEXHOJIOTHIO ACCATHIICTHIMHU
pa3pabaTbiBaJii Ui BOEHHBIX LEJNEH, a Temepb TIpaXIaHCKHE, HE MOHSAB, B UYEM CMBICI,
MIPUMEHSIOT METOAMKY JUIs “yIPaBIEHUS IOr0101” .

JInsi HENOCBSIIICHHBIX ~ TO, YTO CErOJHS
MPOUCXOIUT B MEKCHKaHCKOM 3ajHMBE HE
/ boJiee ueM FKoJIOru4ecKas KaracTpoda, HO
; IPH TLIATEJIbHOM OLEHKE CHTYallUu BBIBOJ
HaIpaIuBaeTcs OJTHO3HAYHBIH, — HaM
_TOTOBAT TIJIOOAIbHOE YMEPIUBICHUE, HO
" KOMY MIMEHHO?

~ B uwem xe 3mece neno?  Paszbepem 1o
nopsaky... I[lomamas B MOpCKyio cpeny,
He()Th CHavama pacTeKaercs B BHJIC
IUICHKH,  00pa3yss  CIOM  pPa3IMYHOMU
MOIITHOCTH. Ilo I[BETY TUJICHKU
MOXHO ONpENEIUTh €€  TOJIIIUHY.
Hedrsnas TUleHKa  HM3MEHSET  COCTaB

. CTICKTpa U HWHTCHCHUBHOCTh IPOHUKHOBEHUS
B BOJy cBeTa. [Iponmyckanue cBeTa TOHKUMU

" IuieHKamMu  cbIpoil HeTH cocTaBiser 11-
10% (280uMm), 60-70% (400uMm). Ilnenka
tomuuHo  30-40 MKM  TOJHOCTBIO
MOTJION[AeT WH(pPAKpaCHOE H3Iy4YeHUE, TO
€CTh, NPEMATCTBYET  pPa30rpeBy BOJIBI B
MekcukaHCKOM 3aJIMBE. Janee.. .-
WHTEPECHO 3/I€Ch TO, YTO MEKCUKaHCKHI
3a]lUB  SIBJSETCSI  MECTOM  POXKIACHUS
YKU3HEHHO BaXHOTO TeueHus [ombderpum.
JIOCTIOBHO, 3aJIMB SIBISIETCS HMHKYOATOpPOM
WIM MECTOM TJ€ BOIBI lonsdcrpuma
pazorpeBaloTCcsi M HUAYT MO IMOBEPXHOCTU
OKeaHa u3 F0’KHOTO MOJTyIIapuUs
B CEBEpHOE.

CEams GOHOBEHMN TEYWSHME ATHaHTHYSCOEGTD
O I B A ES

To ecTb, UCIIOIB30BAHNE ECTECTBEHHBIX KIIMMAaTHYECKUX MTPOLIECCOB MTyTEM UX POBOLUPOBAHHUS
MOJKET 3aCTaBHTh “pa3BEP3HYTHCS BCE XJISIOM HEOECHBIE WK “TiepeaapecoBaTh aJ0BO MEKI0™ U3
ONHOTO MecTa B  Jpyroe”,- dYro u  TpedoBalloch  JOKa3aTh, Jo0OaBum  MbI.
Bor on lNomsdctpum. SIcHO MOKa3aHO TO, YTO BOJA 3acachiBacTcs B MEKCHKAHCKHH 3aJIMB U
OTTYya, IIOCJIE pa30orpeBa, HAYMHAET CBOE JBIDKEHHME HAa EBpomy. A BOT TO, 4TO MPOUCXOAUT B
camoM Mekcukanckom 3anuBe. [Iponecc poxnenust ['onbderpuma Hamuno. YTo M3BECTHO Ha
HACTOSIIIUNA MOMEHT?
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* [InarhopMa TaMHCTBEHHBIM CIIOCOOOM 3aTOHYJIA, XOTS €€ MOKHO OBLIO MPOCTO OTOYKCHPOBATH
HEMHOTO B CTOPOHY.

* Ha nmoiBoiHOM cheMKe po3irBa HE(Th BBITEKAET U3 TPYObI, HO BOOOIIE-TO HE()Th BBITEKACT U3
TPEX MECT — COOCTBEHHO, — U3 CKBXXHHBI U U3 JIBYX MeCT B TpyOe. Po3nuB HeTH U3 TpyOBI
Haxoautcst B 500 meTpax ot ckBakuHbL. BII ckpbiBaeT oT HaceneHust (OHTAH, KOTOPBIH ObET U3
CKBA)KMHBI.

* Bmecte ¢ HETHIO U Ta30M U3 TIYOUHBI TIOJ] OTPOMHBIM JIaBJICHUEM U Ha OFPOMHOM CKOPOCTH
(200 kM B yac) BbIOpachIBaeTCs MECOK — OH JCHWCTBYET Kak aOpa3MBHBIN MaTepuall ¥ CTAYUBACT
MOBEPXHOCTh CKBAXKMHBI — pacmmpsier ee. Uem Oonblie OH ee paclIupsieT, — TeM OoJiblie
BBIOpackiBaeTcs HEPTH (M COOTBETCTBEHHO MECKA) M TeM OOJIbIlIEe PACIIMPSIETCS CKBAKUHA — 9TO
CBOETO POJa HEKOHTPOJIHMpYEeMast LIEMHas peaKIHsl.

* Temneparypa Hedtu Oonee 400 rpamycoB. B Hedtu pactBopeH mnpupoiHblii ra3. Orta
BBICOKOTEMIIEpPATypHasi CMECh OYEHb W OYEHb TeKy4a. UeMm BBIIIE TEKY4eCTb M YEeM BBIIIE
JaBlieHHe, TeM OoJbllie BbUIMBAaCTCA HePTH U TeM OOJbIIe TONY4aeTcs OSMYJIbCHH.
* TommuuHa HepTSIHOH MIeHKH B SMynbcun | Mukpomerp. Onun Kyd HedTH — 0KOJIO 5 OoUek B
COCTOSIHUH TOKPBITH 1 KB. KHJIOMETpP OK€aHa U OCTAaHOBUTH MCIIAPEHHE BOJIbI HA 3HAUYUTEIHHOE
BpeMs.

* HedTb B Tpex MecTax — SMyJIbCUSl MOJHUMAETCA Ha rinyOuHy 700 METpoB MOTOM Ha TIyOUHY
300 MeTpoB U, B KOHIIE KOHIIOB, Ha TIOBEPXHOCTh. B 3amuBe OYeHb CUIIbHBIC T€UEHUS U HEDTH
Pa3HOCHUT 10 BCEMY 3aJMBY U B ATJIAHTHUKY.

* OMyJbCHs CO CIyTHHKA HE BUIHA. B mH(pakpacHOM nuama3oHe Ha CHUMKax OKeaH (Tawm, rje
AMYIbCHUS) TOJDKEH BHITJISIETh KaK IIKypa Jieonap/a.

* BBICOKOKOHIIGHTpUpOBaHHas AMyJIbCUs Mmoxoka Ha  “lipton ice tea”; HU3KO
KOHILIEHTPHPOBAHHAs — Ha ... BOAY.

* DMynbCcUsi Ha TOBEPXHOCTM HE BHJHA YEJIOBEYECKMM TIJIA30M M KOHEYHO He 00Opasyer
pPagyXHYIO ILUIEHKY Ha IIOBEPXHOCTH BOABI. Bola KakeTcs YMCTOM 3a MCKIKOYEHUEM TOrO, YTO
HCIIapEHUe ¢ TOBEPXHOCTU BOBI HE IIPOUCXOIUT.

* 3HauUTEIbHAS YacTh HE(TH €Il He MOAHSIACH Ha IOBEPXHOCTh. DTO 3HAYUT YTO MOCIEACTBUS
po3iBa (0COOEHHO KIMMATHUYECKHE) OYayT ATUTHCS TOJIbI U IECATHICTHSL.

* Ckonpko BbUIHBaeTcss Heptu? biymOepr ynomsayn ase uudpsi: 160 Teic. 604€K B JeHb WIH
240 ThIc. 60uek B neHb. JlaBaiiTe BO3bMEM caMblii Xyaimuii BapuanT — 240 Teic. 604eK B JeHb. 3a
JIeHb 3Ta CKBa)KMHA MOXXET OCTAaHOBUTH McHapeHue BoAbl ¢ 50 ThIC. KB. KHMJIOMETpOB. Po3nmB
ciyumiicst 20 anpensi. B xyamem BapuanTe 1 MIIH KB. KM OK€aHa YK€ 3aKpBITO WIIM CKOPO OyneT
3aKpBITO MJICHKON (HAallOMHIO OHA MEJUIEHHO MOTHUMAETCS C OOJIBILION TITyOHHBI).

* VueHble Hanu “HeQTsHbIE 00JaKa” TOJ MOBEPXHOCTHIO BOJABI B MEKCHKAHCKOM 3aJIMBE.
Pa3mep obnakoB mpocto HeBeposiTeH. OaHO U3 oOmakoB 16 kM mmuHON SkM mupuHoit U 100 M
BBICOTOM, M JIa)Ke€ OJIHO 3TO OOJIAKO COJAEPKHUT OrpoMHOE KoyumuecTBO HehTH (dmynbeuun! Ecnm
Obl 3TO ObUIAa yncTasgs HEPTh, TO €€ ObuI0 OBl B 0OJake 5 MWIIHApAOB TOHH! — OoJsblIe, YeM
3anacel CILIA — TpeTbero npou3BoAuTENst HEYTH B MUPE) — HAMHOTO OOJIbIIE, YeM BBUIMIIOCH U3
ckBakuHbI 110 yrBepxkaeHusiM BIL. To ecth, kaTacTpoda noxoxxe HeMUHyeEMa.




* BII oTka3zanoch OTCIEKUBATH Pa3MEpHI MSTHA Yepe3 CIYTHUKH U MOPYYHIIO ITO CTYIACHTAM
noOpoBosbiiaM. JIoOpOBOMNBIEI JOHKHBI UMETh WM KYNUTh JHIEH3UI0 Ha codt 3a 2000
JOJLTapOB.

 Ha konen ampens BIlI ckynuna u wucrtpatmia BCE 3anacsl nucnepcaHToB B MUDE.
JlucriepcaHTOB OOJIbIIIE HET — MO BCEMY MHUPY CKYIMAIOTCS MaTepHallbl, KOTOpbIe abCOpOHpyIOT
HE(Tb.

Jono/jiHeHne K CIpaBKe.

[Tanamckuii nepemeex sABASETCS] UCKYCCTBEHHBIM T'MAPOTEXHUYECKUM COOPYKEHUEM, TIOCTPOEH
MeHee 14000 ner Hazax. OLeHKYy Hayana JIEHUKOBOIO Iepuoja Haao cABuHyTh Ha 6000 ser
Ha3aJ OTHOCHUTEIBHO H3BECTHOM aAarhl. JIukBupmamus crapelx KOMIUIEKCOB B YyCIOBUSX HeE
TOTOBHOCTH HOBBIX, @ TaKKe HE COOJIIOJICHUE YCJIOBUH MEPETOKOB MOTEHIMAIOB M MPUBEIO K
cpouHoMy co3maHuio I[lamamckoro mepemieiika. OOecriedeHHEeM YCIOBUH CYIIECTBOBAHUS
[Tanamckoro nepemnieiika 3ausT Kommiaeke AHBI.

Ot DkBanopa 1o rpanul; CIIA B cBOE Bpems ObUIO MOCTPOEHO MHOTO NMUPAMUJ KaK JJIs Lenen
OopueHTauK (B DKBaJ0pe MaHIyChl MUPAMUJ] B OKTAOpE TOYHO YKa3bIBAIM HA XBOCT boibmioii
MenBeauiibl, 3831y beHeTHam), Tak U Ui KOHTPOJIS MIEPETOKA MOTEHIUAIOB B TPYOKax CBS3H
MEXAY CTPYKTypamH.

Bmecre ¢ MpamopHbiM Mopem [laHamckwii meperieek HaXOAWTCS IMOJ OCOOBIM KOHTPOJIEM
KowmmuiekcoB. Ocoboe mecTo — 310 Mekcukanckuii 3anuB u CapraccoBo Mope. Tam HE J0JDKHO
OBbITh HUKAKHUX KaTacTpod.

Pemérka (0 > h > -2200 M) B Mekcukanckom 3aimBe U B (CapraccoBoM MOpe HMeEeT
MOHIKEHHbIE TOTEHIUANbl MO BceM uactoTam k-ctpykryp. Kommuieke AHAbI umeer
BO3MOXHOCTh IOJKAUKM TOJBKO TOW YacTH peUmETKH, KOTOpas paclojaraercsi BHE
Mexkcukanckoro 3anuBa. MekcHKaHCKUI 3anuB oOecreunBaeT Kommuiekc bepmyxn, Ho ¢ 28
mapra Kommuiekc bepmyn mepemén nHa neTHuid pexkum a0 21 gekaOps U HE MOXKET UMETh
uHpopMaIMI0O O TOM, 4To Tam mpomsonuio. Kpome toro, Kommieke Kanudopuun He nmeer
cBsi3b ¢ Komiuiekcom AHABI U MOTOMY paiioH MEKCHKaHCKOTO 3ajliBa B MOMEHT KaTacTpoQsbl
oKa3ajcs 6eCIIOMOLIEH.

OTUM M BOCIOJIb30BANUCH IpeactaBuTenu bputum Iletpoanym. OHM He TOJABKO OTMETHJIN
AeHb poxaeHust I'utiepa, HO M JaJIU NMOHATH, YTO NPUCTYNHJIN K MacIITA0HONH aKIWHU 110
YHHUYTOKEHUIO BCeX eBpeeB, BXOASIIMX B COCTaB “30.10TOro muiamapaa”. Yepes 12 aueii
nocie npaBociaBHo# [lacxu 1 mOATBEp K ICHHST HOPMaBHON paboThl Bcex CucTeM YIpaBiaeHUS
OblIa MPOM3BEICHA MOATOTOBKA K Mepe3anucu B peméTky ot CapraccoBa mops 10 Kanudopuun
MO3ra HOBOTo reHoTumna — 461.

Cama mepesanuch AopkHa Obla HadaThesl uepes S50 mueit mocne Ilacxu. K MomenTy Hauana
Iepe3anyucy IJIOTHOCTh TPaBUTALIMOHHBIX MOTEHIUAIOB B PEIIETKE M3-3a aBapuU OKa3auach
BbIIIC HpenenbHoit (127% mpu makcumyme 122%), U B yCIOBHSIX OTCYTCTBHS KOHTpomI BCsL
urdopMaris Obima paccesiHa (maxe B Hobro-Mopke yxe Tperbio mexemo crout 0> 40 °C.
Wudopmanus u3-3a aBapuu ObliIa paccesiHa B TeUeHHe 2 AHEH B LIeHTpaibHOM yacTu Poccuu, Ha
JansHem BocToke U B psilie APYrUxX MECT.

B ycnoBusix OTCYTCTBHSI HOATBEPXKACHUS O mpuéMe HOBOro Mosra KOMIIJIEKCHI MOTryT
IPUCTYIIUTh K aBApUUHOMY pPEXUMY paboTel. UtoObl yOpaTh MOCHEACTBHS aBapuu, Oyaer
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BCKpHIT [laHamckuit eperieex (I0CTaTOYHO co31aTh KaHa mupuHOi 10 500 KM u rimyOuHON 110
3.5 km). IIpu stOM OcHOBHBIe (yHKUIMH KomruiekcoB He OyayT HapymieHbl W BCE JIMIITHHE
Harpy3ku OyayT nepemenieHsl B Tuxuii okeaH.

[Ipu 3TOM B pernoHe pe3ko BO3PACTET COJIEHOCTh BOJIbI M3-32 AKTUBHOM TPAHCMYTALMU U, KaK
CIICZICTBUE, BCKPBITHS KaHajla OyleT MPOM3BOAUTHCS MEepeOpUeHTAIsI BceX TpyOok cBsizu. To,
yro OylIeT TBOPUTHCA CeBepHEe MEKCHMKAaHCKOrO 3ajiBa, I[I0Ka3aHO B KUHO(DuUIbME
“Ilocne3aBtpa”, HO y bputum [leTponeym ckyrieHsl y4acTKH HE TOJIbKO B Typluu, OTAOXHYTb
OT IPO/ICTaHHOM PabOThl OHU MOTYT B JIF00O¥ TOUYKE 3€MHOTO IIapa.

http://www.salvatorem.ru/?page id=1750
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Crareu E.A. burTHep

Bcé jiu MBI 3HaeM o Bojae?

roay0oBaToro mBeTa 6e3 3amaxa, IpuHUMAONIas IOy GopMy 3aHMMAaeMON EMKOCTH U MOYXKET
OBITh TIPHUTO/IHA JUIS MMUTHS, €CIM HE COACPKHUT BPEAHBIX Ui KU3HH mpuMecedt. Co MKOIbHOMH
CKaMbH MbI IOMHHUM, YTO >KU3Hb 3apOJAMIIACh B BOJIE, U YEJIOBEK COCTOUT NouTu Ha 90% U3 BOJBI.
OO01en3BecTHO, YTO BOJIA - 3TO MPOCTEUIIIEEe YCTOMUYNBOE XUMUIECKOE COSMHEHHIE BOIOPOIa U
kucnopoaa H20, u3BeCTHO Takke, 4TO BOJA HE OJHOPOJHA, CYIIECTBYET THICSYM BapHAHTOB
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MOJIEKYJIBI BOJbl, HO HHUKTO HE MOXET IOKa3aThb HUX OTJIMYUTENbHbIE cBoicTBa. Hayka
CMEIIMBAECT BCE B OJHY Ky4dy - Mopckas Boja (cosib mumtoc H20), mutbeBas BoJa, B KOTOPOM
pacTBOpEHBl  COJM, TEXHMYECKas BoJa (HampuMep, IIOCH€ MPOXOXKIACHHUS OUYUCTHBIX
COOPYXXEHHMIT), BOJIa B KJIETKAaX >KUBOTHBIX. VICHONB3ys TEPMHHOJIOTHIO, B3SATYIO U3 TaOIHUIIBI
MenneneeBa, MOXHO CKa3aTh, YTO BOJIA - 3TO TOJBKO BOJOPOJ M KUCIOPOJ, HO HE CYIIECTBYET
TEOpHUH, MOKa3bIBAIOUINX, MMOYEMY OHM JOJDKHBI 00pa3oBaTh OJHOTHUIHOE coeauHeHue. Ha
ypOKax IMPHPOJOBEACHUS HAM PACCKa3bIBAJM IMPO KPYyrooOOPOT BOABI B MPHPOJE, COIIIACHO
KOTOpOMY Ha Halled IJIaHET€ BOJA IPUCYTCTBYET B IIOCTOSIHHOM KOJIMYECTBE, COBEpIIAs
LUKINYECKHUE NTIEPEMEIICHNS B BUJIE UCIIAPEHUI U BBINIQJCHNS B BUJIE OCAJKOB.

Bona, xak M3BECTHO, M MOATBEPKIACHO SKCIIEPUMEHTOM, JBETCS CBEPXY. JTO MHOIIA
BBI3BIBAET HABOJHEHMS, CHEXHBIE 3aHOCHI. lIcmapeHuss HEMENJIEHHO NpPEBpPALIAlOTCs B TY4H,
KOTOpBIE, T'yJIsis 10 HeOY, BRICMAaTPUBAIOT MECTa MPU3EMIICHHS], 3aCTpeBasi Ha BEPIIMHAX TOp.

Mpsl Bce Tak K 3TOMY NPHUBBIKIHM, YTO HE 3aME€YacM HEKOTOPBIX HECOOTBETCTBHM TaKOIO
Kpyroo6opoTa Boabl B mpupoje. Hanpumep, nouemy Ha 0CTpoBE B OKE€aHE Ty4d 00pa3yroTCsl HE
HaJ MOBEPXHOCTHIO OKE€aHa, IIE€ BOJA MCIApSIeTCsl B KApKUM JE€Hb, a HaJ BBICOTAMHU CYXHX
CKaJIMCTBIX TOP, 1€ U BOJBI TO HET U UCHapATbCA TaM HeueMy. Ho Tyun HaBucaloT TaM B BUJE
IyCTOTO TyMaHa M 4acTo, BbINaJgas B BUJAE MEJIKOTO J0KAMKA WIN KalejeK Mapa, OCelarT Ha
MOBEPXHOCTH TOPBI WJIM JEPEBBEB, MPOHMKAsE BIIIyOb 3eMiu.. Takue Ocalku XapaKTEpHBI s
TOPHUCTBIX MECTHOCTEH, B TO BpeMsl, KaK 0oJiee TUIOCKME OCTPOBA CTPANAIOT OT 3acyxu. MHorue
MECTHBIE XKUTEIN Ha3bIBAIOT TAKME OCAJAKH «TOPU30HTAIBHBIMU JOKIIMMI.

B cocTosiHMM J1M HayKa OTBETUTH HA 3JIeMEHTApPHbIE ''eTcKkHe' BONPOCHI:

novyeMy Teder pexka?

no4yeMy peka Teder ¢ rop?

Mo4YeMy OKeaH He NPeCHbIH, eCJIH B Hero BJMBAETCS CTOJBKO BOAbI?
novyeMy 00J1aKka Ha pa3Hoi BbIcOTe (M ¢ BepXHHMX 00J1aK0OB He Kanaer)?

M TaK JaJjee.

N y:xx Tem Gojiee, HAyKa He MO:KeT OTBETHTh Ha OCHOBHOW BOMNPOC, OTKYAa OepyTcst
aToMbl BCeX XMMHYECKHX 3JJIEMEHTOB, YKA3aHHBIX M He YKa3aHHbIX B Taljauie
MenpgeaeeBa?!!

Hcexons u3 COBPEMEHHBIX 3HAHUW O IIPUPOJE U BOJE, BCA BOJOIOATOTOBKA CTPOUTCS HA
MOJIydeHUN BHEUTHHUX 3()(EeKTOB, OCHOBAHHBIX Ha PEAKIMU OPraHOB UYBCTB YEJIOBEKa (IIBET,
3amax, XMMHUYECKHEe CBOWCTBA, TEIUIOEMKOCTH), OTCIOa - pa3pabOTKa CHCTEM OYHMCTKH - OT
OakTepuid, OT HOHOB METAJUIOB, OT OTXOJIOB XMMHUYECKHX NMPOU3BOJCTB U T.H. VCHomb3yroTcs
IpU 3TOM KaK €CTeCTBEHHBbIE (TIECOK, KPEMHHi, yroyib), Tak M HCKYCCTBEHHble (Ha 0a3e
yriaepojia), ¢ UCIOJIb30BaHUEM BBICOKMX TEXHOJIOTUH (MeMOpaHHBbIE) OUMCTHBIE cUCTeMbl. Kak
IIPaBUJIO, YEM CHCTEMA OYMCTKHU XYXKE, TEM OHA JIydllle PEKIAMUPYETCH.

[Touemy-TO cuMTaeTCs, YTO €CIM BOJA MPOHAET uepe3 HeKue (MIBTPHI, TO MOIYYUTCS
yucras Boja! Ho Belp BCEM 3HAKOMO OTJIMYHME BOJBI U3 BBHICOKOIOPHBIX MCTOYHUKOB U BOJBI,
KOTOpast y»Ke MpoIUIa BCe BO3MOXKHBIE CJIOU IJIAHETHI, 00pa3ys MUHEPaIbHYIO BOAY. TO ecTb,
BOJAa TpU CBOEM MPOXOXKIGHMM HE Bcerza oOTgaért TOpUMECH, a  HaobopoT,
MUHEpanu3yercs, OyIydd XOpoIIUM  «pacTBoputenem». [lIupoko W3BECTHBI MPUPOIHBIC
neyeOHble ICTOYHUKU BOJBI, TAE JIFOJU MOTYT MONPAaBUTH CBOE 370POBBE, MPUHIB C BOAOH TE
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UiIu uHble UOHBL. TO ecTh, HE BCerja yucTeninas AUCTHILUIMPOBAHHAS BOJA TOJIUTCS UIS TIUThSI.
Ecnu muth Bc€ BpeMs AUCTUIUIMPOBAHHYIO BOJIY, TO OPTaHU3M JIMIITUTCS MHOTUX HEOOXOUMBIX
€My BELIECTB.

Y4uuTeIBas T0O, 4TO KU3HBb 3apOJAUIIACH B MEPBUYHOM OKEaHE, HACHIIIICHHOM, KaK OyIbOH,
Pa3TMYHBIMU COJIIMH, MHUHEpPATaMH W OPraHUYeCKHMMH MOJICKYJIaMH, HaM HaJ0 XOPOIICHBHKO
MoAyMaTh HaJ T€M, a KaKylO )K€ BOJy HaM HYXHO IMUTh, YTOOBI COXPAHHUTH 3JOPOBBIN OamaHc
KHCIIOTHO-IIIETIOYHOM cpeibl B opranusme? Jla u Hermoxo ObuTo OBl y3HATh, OTKYIA OepyTcs Bce
3TH COJIH, NOHBI, MOJICKYJIBI. . .

[lo mnpencraBneHusiM oduumansHOW Hayku Hama BceenenHas oOpas3oBajachk U3
CUHTYJIIPHOTO «HU4ero» nocpeacrtsoM bosbmoro B3peiBa. A uto takoe CUHI'YJIAPHOCTDL?
@opMyJIMpOBKA TaKas:

«Kocmonoeuueckas cuneynapnocms — cocmosnue Bcenennoii 6 nauanvuulii momenm bonvuioco
B3spuviea, xapakmepu3syroweecs 6ecKoOHeuHOl NIOMHOCMbIO U MeMNepamypol 8euwecmsay.

OTKyl[a B34JIOCh HAYaJIbHOC BCIICCTBO CKPOMHO YMAJTYHUBACTCA.

Axanemuk H.B. JleBamioB MpeIOXWI OoJiee TMOJHYIO U JIOTUYHO-TIOCIEAOBATEIHHYIO
Teoputo, B KoTopoil paccmarpuBaiorcs MHoxectBa [[POCTPAHCTB-Bceenenusix, mnpu
CMBIKAaHUHM KOTOPBIX BO3HHUKAIOT JehOpMaluyd M CKOIUICHUS MaTepuid, KOTOPBIM OH Jai
onpenenenne kak ITEPBUYHBIX MATEPHIL. B pesymbTare Takmx CKOIJICHHE BO3HHKAET
KpUTHYECKasi Macca, KOTopasi IpUBOAMT K boibiiomy B3peIBY U K0JI€0aHUIO MPOCTPAHCTBA. ITO
cocrogane HaspBaerca KOJEBAHUEM MEPHOCTU. IlomoOHBIE KOJIEOAHHS CO3MAIOT
ycnoBus. [Ipu kotopsix [IM (nepBuyHBIE MaTEpU) HAUMHAIOT PACHIPEACTATHCS U CKAIUIMBATHCSA

B 30HaX MCKpPUBJICHHUS, CO3[aBasi HOBbIE MaTepuUalbHbIE 00pa3oBaHUs, THOPUAHBIE (HOPMBI
KOTOPBIX IIPUBEIH K BOSHUKHOBEHUIO COJTHEYHON CUCTEMBI U HAIICH IUIAHETHI.

Kak ke BO3HHKJIO BCIIECTBO, KOTOpP0€ Mbl MOKE€M BOCIPUHMMATL HAINIUMH
OpraHaMm 4yBCTB, KAK BO3HUKJIA aTOMbI, MOJIEKYJIbI, Tesaa?..

Kak npoucxogur cuurte3 BemecrBa? Ilouemy Bo3snumkawt PA3HBIE aromb1? I'me
OepeTtcs BellecTBO 1Jisl MX 00pa3oBaHus?

[Tporiecc poskaeHHsT 3BE31bI, OOpa30BaHME IUIAHETAPHOM CHUCTEMBl M IJIAHETHI 3eMIIS
JOCTYITHO OTHCaH B HEOOJbIIOM OTphiBKe W3 kHuru H.JleBamosa «llocnennee oOpaiienue k
YEJIOBEYECTBY»:

«B 30HaxX HEOJHOPOIHOCTEH MEPHOCTH MPOUCXOIUT CMBIKAHUE MPOCTPAHCTB-BCEICHHBIX
(cm. Puc.152, Puc.153, Puc.154).

[Tpu cMBIKaHUU TPOCTPAHCTB-BCENICHHBIX C A8 U A7 MKy HUMH 00pa3yeTcst KaHal (Kak 1
y sangep kietok). Ilo 3ToMy kaHamy marepuu W3 NPOCTPAHCTBA-BCEICHHON C A8 HauMHAIOT
nepeTeKaTh B MPOCTPAHCTBO-BCEIEHHYIO ¢ A7. IIpu 3TOM cyliecTByeT KaueCTBEHHOE OTIMYHE
BEIIIECTBAa BCEJICHHOW C A8 M BemiecTBa BcelleHHON ¢ A7. IlosToMy, B 30HE CMBIKaHHS 3THX
MPOCTPAHCTB, MPOUCXOIUT paciaj BEHIeCTBAa MPOCTPAHCTBA-BCEICHHON ¢ A8 M W3 MaTepuil ero
00pa3yIomuX MPOUCXOAUT CUHTE3 BEIIECTBA MPOCTPAHCTBA-BCEICHHOM C A7.
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Jlpyrumu cioBaM#, BEIIECTBO, 00pa30BaHHOE BOCHMbBIO ()opMaMu MaTepuil pacmagaercs, u
CHUHTE3UpPYETCS BEUIECTBO U3 ceMH (hopMm MaTepuil. 30Ha CMBIKAHHS ITHX MPOCTPAHCTB HUMEET
MEPHOCTb, JIEXKAIIlYI0 B UHTEpBaJIE:

3,00017 < Acp. < 3,020373236

[TosToMy ocBOoOOXKIaromascss BocbMasi (hopma MpoJIOJHKAET HAXOAUTHCS B 3TOW 30HE, HE
cTaHoBUTCA cB0OOIHOW. Co BpeMEHEM OHa HAKAIUIMBAETCS B 30HE CMbIKAHHSI 1 HAUMHAET BIMATH
B HEKOTOPBIX IMpeJesiax Ha MEPHOCTh 3TOM 30HBL. DTO MPUBOJIUT K YBEIHMUCHHUIO KaHAIa MEXIY
MIPOCTPAHCTBAMHU-BCEJICHHBIMH U BBI3BIBAET €LIE OOJIBLINI OTTOK BEIIECTBA C MEPHOCTHIO A8. A
3TO MPHUBOAMT K BO3HMKHOBEHHIO YCIOBHH, MPU KOTOPHIX YacTh BELIECTBA C MEPHOCTHIO A7
CTaHOBHUTCS HEYCTOWYMBOW M HaYMHAET paclajaTbCs Ha COCTABISIONIME YaCTH; BOSHUKAET, TaK
Ha3bIBaeMasi, TEPMOsJICpHast PEaKIIHsL.

Taxk «3axurarorcs» 3BE€31bl... (cM. Puc.155, Puc.156, Puc.157, Puc.158).

...Ilpu poxxaeHnn 3Be3AbI NePOPMUPYETCSI MEPHOCTH OKPYXKAIOMIETO €€ MPOCTPAHCTBA,
9TO B CBOIO OYepelnb CO3AaéT HEOOXOIWMBIC YCIOBHS JUIsl CHHTE3a BEIIECTBA B 30HAX
UCKPUBJICHUS. YIUIOTHEHHE JTOrO BEIIeCTBA NPUBOAWT K OOpa30BaHHWIO IUIAHET B 30HAX
n3MeHEHHON MepHocTu. ConHedHas cucTeMa o0pa3oBaliach, KaK CJEICTBUE HWCKPHBIICHUS
MPOCTPAHCTBA, BO3HUKIIETO MPH POXKICHUU
Halrel 38e3161 — CoJHIIA.

Puc. 144
Hama mianera 3CMJ'I$I BO3HHUKJIA B

pe3ysbTare MOCIeI0OBATeIbHOTO CHHTE3a CEMU
dbopm wMarepuit (cm. [maBy 1). Ilpu sTom
CHHTE3¢ 00pa30BajoCh HIECTh MaTePHAIBHBIX
cdep, KaueCTBEHHO B3aMMOCBSI3aHHBIX MEXIY
coboif, ¢  OoONpIIMM WJIA  MEHBIIUM
KOJIMYECTBOM OOIMX 31eMeHTOB (cM. Puc.11,
Puc.12 u Puc.12a).

Oduznyeckn  1wIoTHas  chepa, TOJ
KOTOPOH  JIIOMM  TOHUMAIOT  COOCTBEHHO
wiaHety 3emisi, oOpa3oBaHa M3 BEIECTBa,
MPOSIBIISIONIEro ce0si B YETHIPEX arperaTHHIX
COCTOSIHUSIX: TBEPAOM, )KMIKOM, ra3000pa3HOM
n 1iasmMeHHoOM. [Ipuyém, mmmazMa sBisercs
KPUTUYECKHM, YCTOMYUBBIM BO BPEMEHH,
COCTOSIHUEM (PU3MUYECKH IJIOTHOTO BEIIECTBA.
JlanpHelilee — paspylieHHe — JelaeT  ero
HECTaOMJIBHBIM,  sIpa  HOHOB  IUIAa3MbI
HAYMHAIOT pacmagaTrbes Ha GOpPMBI MAaTEPHl UX
obpa3yromue.

[Ipu pa3pyiieHun aTOMOB, BbI3BAHHOM TEMU UM UHBIMU IPUUYUHAME, MPOUCXOUT MOTEPS
AJIEKTPOHOB, KOTOpasi MPUBOJUT K M3MEHEHHMIO MEPHOCTH MHKpoKocMoca aTtomoB. Korga 3To
U3MeHeHne ctaHoBHTCS paBHbIM AA'l (AA'l = 0,020203236...), siapo TepsieT YCTOWYMBOCTH U
pacnagaercs. Ho mpexae, 4yeM MOrpyxaTbCsi B MHUKpPO- U MaKpPOKOCMOC, AaBaiTe ¢ Bamu
pa3bepéM, 4To pEeaCTaBIsSIET COO0I0 aTOM, KaK BIHSIOT pa3HbIe aTOMBI HA CBOM MHKPOKOCMOC. ..
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CaMBIM TpPOCTBIM, IO CBOEH CTPYKTYpE, SIBISETCS aTOM BOJOPOJa, ¥ OH MHHHUMAIIBHO
BIMSET Ha CBOM MuKpokocMoc (cm. Pue.13) . MakcumanbHOe BIMSHUE Ha MEPHOCTD
MHUKPOKOCMOCA OKa3bIBAIOT TPAHCYpaHOBBIE 3JeMEHTHl. [lpuuéMm, H3MEHEHHE MEpPHOCTH
MHUKPOKOCMOCA, BBI3BIBAEMOE SIPAMU ATUX aTOMOB, CTAaHOBHUTCS COM3MEpPUMBIM ¢ AA'l = -
0,020203236... 1 noctaToyHO HE3HAYUTEIBHBIX M3MEHEHHWH BO BHEIIHEH cpeze, 4ToObl 3TH
aTOMBI HAa4aJIM PACaJaThCsl U 00pa30BbIBaTh 00JIee MPOCThIC, YCTOWYUBBIC JIEMEHTHI.

B uém xe pasnnune BIUSHUS HA MEPHOCTh MHKPOKOCMOCA aTOMaMH BOJIOPOJIa M aTOMaMH
TPaHCYpPaHOBBIX 3JIEMEHTOB?.. SlIpo aroma BoIOpoJa BECOM B OJHY aTOMHYIO EIUHUILY
BBI3bIBAET MUHHUMAJIbHOE HCKPHUBJIEHHE MEpPHOCTH MHKPOKOCMOCA, MPOM3BOJS BTOPUYHOE
BBIPO’KJICHHE MEPHOCTH Ha HUYTOXHYI0 Benmunny AA'H = - 0,00008597...

Slapa TpaHCYpaHOBBIX 3JIEMEHTOB IPOM3BOJAAT BTOPUYHOE  BBIPOXKJIEHHUE MEPHOCTH
MHUKPOKOCMOCA:

AN'Tpanc. ypan. ~ -0,020203236...

W yxe 10CTaTo4yHO HE3HAUYUTEILHOTO BO3ACHCTBUS M3BHE, YTOOBI MPOMU30ILIO PACKPHITHE
Ka4eCTBEHHOTo Oapbepa MEXIy (U3UYECKUM M APHUPHBIM IUIAHAMM IUIAHETHI, IPU KOTOPOM
HAYMHAETCs pacraj aTOMOB U MMPOUCXOUT MEepETeKaHne MaTepril NX 00Opa3yromuX Ha S(UPHBIHA
TUTaH.

| AN'Tpanc.ypan.+ AE| > Ak = 0,020203236...

Takum  oOpa3oM,  KaXIplii  aToM, B Puc. 145
3aBHCUMOCTH OT €ro aTOMHOTO Beca, B OoJblueit
WJIA MEHBIIEH CTENeHU BIUSET HA MEPHOCTH CBOETO
MHUKPOKOCMOCA, BBI3bIBasi BTOPHYHOE BBIPOKICHUE
MEpPHOCTH.

Jedopmanus mpocTpaHCTBa MPOUCXOIUT HE
TOJBKO B 30HE  CaMOro  sjApa  aToma.
O6pa3oBaBuieecs AP0 negopmupyer
NPOCTPAHCTBO BOKPYr cebsi. Ho aroro m3ameHeHus
CTPYKTYPbl ~ TPOCTPAaHCTBAa HENOCTaTOYHO IS
CHHTE3a BEIIECTBa U3 CEMU (POPM MaTepHid.

Bo3HuKaeT HCKpUBIIEHUE IPOCTPAHCTBA, II€ B
COCTOSIHUH CITUTHCSI BOSAWHO HIECTh ()OpM MaTepui,
HO Ul CIMSHUS ceMU (OpM MaTepuil He XBaTaeT
HE3HAYUTEIIBHOTO MCKPHUBIIEHUS MHKPOKOCMOCA.
MepHOCTb 3TUX 30H KoJeOeTcs B Ipeenax:

2,9800 < < 3,00017

[Tpuuém, it TOoro, 4ToOBI 00pa30BaANICS IEKTPOH, HEOOXO0IUMa BETUYNHA MEPHOCTH:

3,0001 <Aam <3,00017

HpI/I 9TOM, CCIAbMas MATCpusd HAYUHACT CJIIMBATLCA C HICCTBIO OCTAJIbHBIMHU, HO 3TO
COCAMHCHUEC OYCHD HGyCTOfI‘-IHBO. He3nauntenbHble N3MEHEHUS 0pr>1<a}omel71 CpCAbl IMMPUBOIAT
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K pacrmagy 3TOro COEAMHEHHUS MaTepuil. VIMEHHO MO3TOMY AJIEKTPOH MPOSBISET ce0st M Kak
BEIIECTBO, U KaK BOJHA (JyaJM3M CBOWCTB).

JlpyruMu cioBaMu, MIPOUCXOJUT TIOCTOSIHHBIN CHHTE3 M pacmaj BEIIeCTBa, 00pa3yIoIero
aNeKTPoH. [Ipr 3TOM 00pasyercs MEKTPOHHOE 00IaK0, KOTOPOE MOXKET IPHOOPETATh HECKOIBKO
¢dopm: S-ob6naxo, P-obnmako, D-o6mako, F-o6mako. ITH 31eKTpoHHBIE 00Iaka OTIMYAIOTCS IPYT
OT Jpyra CBOWMH MPOCTPAHCTBEHHBIMU (OpMamu, YTO B CBOIO OdYepe/lb, BIHSIET HAa CBOWCTBA
OJICKTPOHOB H, B PE3YJIHTATC OHU CO3JAIOT PA3HLIC MNPOCTPAHCTBCHHBLIC COCAUMHCHHA MCIKIAY
COOOH.

IIpu coenuHEHMH aTOMOB B MOJIEKYJbl WM IIPU CO3JaHUM U3 aTOMOB KPHUCTAJUIMYECKOU
peUIETKU, IJIEKTPOHHBIE 00JaKa Pa3HBIX aTOMOB CO3JAlOT OOIIME CHCTEMBI, KOTOpbIE OoJiee
ycroituuBsl. [Ipu 3ToM cucteMy 00pa3yloT JBa 3JIEKTPOHA, UMEIOIME TaK Ha3bIBaeMbIe, pa3HbIC
CIIMHBI. ITO CBS3aHO C Pa3HbIM THUIIOM HCKPUBJICHUSA MECPHOCTU MUKPOKOCMOCA, YTO IMPUBOAUT K
nporu0y NpPOCTPAaHCTBA KaK B OJHY, TaK U B JPYIyl0 CTOPOHY OTHOCHUTEJIBHO HYJIEBOTO
(OaaHCHOTO) YPOBHS.

To ecTb, 0600IIMB 3TH MPOLECCHl, MOXKHO OTMETHTh, YTO CYTh OOpa30BaHHUs BEIIECTBA
3BE€3/bl WJIN IUIAHETHl NOJYMHIETCS OJHOMY M TOMY K€ MPOLECCY — MOCTENEHHOMY CIUSHUIO
NEPBUYHBIX MaTepuil B THOpUIHBIE (DOPMBI B 30HE COOTBETCTBYIOILIEH MEPHOCTH MPOCTPAHCTBA.
To ectp, ecniu uckpusieHue (Aedopmarisi) IPOCTPAHCTBA COOTBETCTBYET KOHKPETHOH (opme
MaTepuH, TO TaM OHA U BBIPOXKAACTCS, 3aOJHss co00i 30HY MCKpUBIEeHUs. [IpumMepoM Takoro
3aI0JHEHUSI CIYKUT CKOIUIEHHE METAJUNIMYECKUX ONWIOK I10 JMHUSAM, CO3JaBa€MbIM MarHUTOM
WM TIECOK:

Kaxk Bo3nukaior MUPBI, u npoucxoaut KBAHTOBBII CKAUOK:
http://youtu.be/7VAS6CNIENA

[IpaBna, Mexay 3Be370M M IJIaHETOM BCE XK€ €CTh 3HAUUTENBHOE OTJIMYME — 3Be3da
POKIIAETCsI CMBIKAHHUEM TMPOCTPAHCTB M MEPETEKAaHHEM MaTepHii U3 MPOCTPAHCTBA C OOJBIICH
MEPHOCTBIO B MPOCTPAHCTBO C MEHBINICH, a MIaHeTa POXKAAeTCs B AePopMaIuu MPOCTPAHCTBA
3BE3JJHBIM BEIIECTBOM, OOPAa30BABIIMMCS B MOMEHT B3pbhIBAa CBEPXHOBOW MJIKOC CHHTE30M
HE0OXO0IMMOTO BEIIECTBA.

ITockonbKy TakuM NEPBOKUPIUYHUKOM SIBIISIETCS aTOM BOJOPOJa, TO U B IIPOLIECCE CUHTE3A
(¢U3MYeCKH TIIOTHOTO BEIIECTBA HAIICH IUIAHETHI OH SBJISIETCS OCHOBHBIM 3JIEMEHTOM, KOTOPHIi
B IIPOLIECCE C)KATHUs IO HANPABJIEHHUIO K LIEHTPY IUIAHETHI, U IPOXOXKACHUN PA3JINYHBIX CIOEB
MEpPHOCTH, IPETepIeBaCT pa3InYHbIC ATXUMUYECKHE TPe0Opa3oBaHus, KIIPEBPAIIASCH» B ATOMBI

JPYTUX BEIIECTB.

Benp HUKTO, HUT/IE ¥ HMKOT/IA €IIe HE Jajl MOHSATHS TOrO, U3 YEro COCTOUT MPOTOHHOE
BemectBo! Xots Het, H. JleBamoB nan 3To MOHATHE — NMPOTOHHOE BEUIECTBO BO3HUKAET IIPU
CIIMSHUM ceMH (OpPM NEPBUYHBIX MaTepuil B THMOPUAHYIO (POpPMY B COOTBETCTBYIOIIECH 30HE
MCKPUBIICHHS MPOCTpaHCTBa. M eciau 3TO MCKpUBICHHME OTIMYACTCSA, TO M Macca MPOTOHHOTO
BeliecTBa OyJeT OTIMYaThCs M MO-Pa3sHOMY HCKPUBIATH MPOCTPAHCTBO MHUKPOKOCMOCA. IJTO
JIeTIaeT aTOMBbl PAa3IUYHBIMH IO CBOMM CBOMCTBAM M KadecTBaM. DTO SIBJISETCS MPUYUHON TOTO,
YTO TOMNajasi B pa3Hble SHEPTeTHUECKUE YPOBHU MPOCTPAHCTBEHHOM PEIISTKH HAIICH IUIAHETHI,
aTOMBbI 00pa3yIOT HOBBIE COCIUHEHMS — MOJICKYIIbl MM KPUCTAJUINYECKUE CTPYKTYPBI, KOTOpPbIE
HaM 3HaKOMBI KaK TIOJIe3HbIE MCKOMaemble. B Hawane cBoero (opMHpOBaHHUS Halla IUIaHETa
COCTOsIJIa TOJIBKO M3 TBEPAOTO BEIIECTBA, KaK M MHOTHE JPYrue IUIaHEThl Halled COJIHEYHOM
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http://youtu.be/7VdS6cNlENA

cucteMbl. [IpakTuuecku Ha BcexX IUIAHETAaX HaiiJIeHa BOJA B COCTOSIHMM Jibjaa. [locie Toro, kak
BO3HHKIIO MHOTO CBOOOJHOTO Bojopona u rpynn OH, crama cMHTE3MpOBAThCS KUIKAs BOJA,
BO3HUKJIM OKEaHbI, MOPSl I PEKH, BO3HUKIIA aTMocdepa ...

YTo Takoe CBOIICTBA U KauyeCTBa MAaTCPHUH 110 OTHOINCHUIO K MTPOCTPAHCTBY:

http://video.cherdyntsev.ru/levashov/video.php?dirld=2010.05.22&fileld=6

B Hacrosmee BpeMs H3BECTHBI Cllydyaud IIOSIBJIEHHS HOBBIX IIOJIE3HBIX HCKOIIA€MBIX
(u3ymMpynoB) B pa3paOOTaHHBIX M 3a0pOINEHHBIX IaxTax. 1o ecTh, CHHTE3 BEIIECTB HIET
IIOCTOSIHHO C OIPENEICHHON CKOpPOCTHIO, 3aMETUTh KOTOPYIO YEJIOBEKY B TEUEHUE OJHOIO
IIOKOJIEHHSI HEBO3MOYKHO. DTO MOYKHO OTCJIEIUTh, TOJIBKO HAaKaIlJIMBas CBEIACHMS U JJaHHBIC B

TEUCHHE HECKOJIbKUX MOKOJICHUH.

Taxk e BOCHOIHSIIOTCS APYTrUce MOJIC3HBIC UCKOITACMBIC, HAITPUMCD He(bTBZ

(0] KaMCHHOYT'0JIbHOM IEPHUOAEC U CHHTEIUPOBAHUH He(l)TI/IZ

http://youtu.be/gxBo6pJpalw

,.E micro

<2920

OTkyJa xe K HaM IIPUXOAUT Boja?

OTkyna k€ K HaMm IIOCTYIIaeT 3TO HOBOE
BELIECTBO?

Ono cunresupyercs u3 [IM, koTopbie qaxe
nocne  (GOPMHPOBAHUS  IUIAHETHI B 30HE
UCKPUBJICHUS IIPOCTPAHCTBA IIPOIOJIKAKOT
BTEKaTh K IIEHTPY 3TOH aedopmaruu, obpasys
y3JIbl 1 HeoaHOopoAaHOCTH. [lo cytu nema. Hama
IUTaHeTa MPEICTaBIsieT COOOH HEOJHOPOIHYIO
KPUCTAJUIMYECKYIO CTPYKTYpy, C Y3JIaMH IO
XapTmany, 10JIO>KUTEIBbHBIMU u
OTpULIATENBHBIMM ~ 30HAMH W Iepenajamu
MEpPHOCTM WJIM 4acToThl BOJH. Kak TOJIbKO B
KOHKPETHBIX YPOBHSX MEpPHOCTH ATMOCHepsI
(ATtomo-cepsl — (PUIMUECKU-TUIOTHOM cepbl
aHeTsl, cocrosimei n13 ATOMOB) Bo3HHKaeT
HexBaTka ®DII BemiecTBa, TaM CHOBA MJET CHHTE3
3¢ CYET CIOUMAHMA  [EPBUYHBIX  MaTEpHil.
Heo0x0auMo0 TOJIBKO HaTM4UMEe HYKHBIX MaTepHid
B HYXHOM MecTe. WX oTcyrcTBHE BOCHOIHSET
BOJa, KOTOpas CTAHOBUTCS  CTPOUTEIIBHBIM
MaTepuajioM HOBOI'O IIPOTOHHOIO BEILECTBA,
MEHsIS CBOIO OKTaBy 1o A.M. XaTbI00BY.
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N3 Kocmoca!

Bce Buzpenn, kak cobuparorcs ob6iaka, HO HUKTO HE 3alyMbIBAJICS HAJl TeM, MOYEMY OHH
BO3HUKAIOT MIMEHHO B TOM HJIM MHOM MecTe HeOOCKIIOHa. MBI He 3aMedaeM HeOJHOPOAHOCTEH Ha
Hebe. Korna oHo umcroe u sicHoe, r1yOoKoro cuHero nusera. Ho, BIpyr, u3 HUYEro, NOSBISAETCS
00yauko, cHadaja HEKHOE M Oelloe, a MpH M3MEHEHHWH JaBleHUS (Iepemajie MEPHOCTH), OHO
CTaHOBHUTCS YK€ HE OJMHOKHM, BO3HHKAIOT LIEJbIE TOJIIM OOJIAKOB, IPUYEM OYEHBb OBICTPO,
o0pa3yst Tpo30Bble YEpHBIE Ty4H... Heyxenu rie-To MOIIHO HCIapuiach BOJa, COOMpasch B
HeOecHble €émkocTu? Iloxoxke, uto Her. [IpocTo HmeT mNOMOJHEHHE BOJBI MWK HYXHOTO
BEIIECTBA, N3PACX0JOBAHHOIO aKTMBHOCTBIO HAlleH TuiaHeThl. Marepuanu3yeTcst HOBast MOPIHS
NEPBUYHBIX MaTepuil B HEOJHOPOIAHOM IMpocTpaHcTBe HeOockiioHa. Ecnu Obl He 3Ta «MaHHA
HeOecHast», Bpsi/l JIM YeJIOBEK CMOT CYIIIECTBOBATH HA MOBEPXHOCTH KOCMUYECKOTO KOPaOJisi Mox
HazBaHueM Munarapa-3emis!

Uewm siBIIIETCS BOAA JUISI )KUBBIX OPraHU3MOB, MBI pACCMOTPHUM B CIIEAYIOUIEH cTaThe.
Enena Bummuep, 3 aunsaps 2013 200a
JIureparypa:
1. A.M. Xarbei60B «Boaa»

2. H.B. JleBamoB «lIlocaeanee oopanieHue K 4eJ10Be4eCTBY»

http://www.liveinternet.ru/users/2979159/post254955670
https://vk.com/topic-64797985 30117157
http://via-midgard.info/news/in midgard/vsyo-li-my-znaem-o0-vode.htm
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Kakas BoJa y9acTBYeT B KPpYroooopore,

«...Mcnmn Jlanaan n3 Mcrounuka JKusHu

N Cunel packpblIiCh B HEM HEU3BEIAHHBIE,
Kou Csetneim boram ot Hauana naposansi»
(CnaBsno-Apuiickue Benpl, Uctounnk KuzHn)

[TponomkeHue pacckaza 0 BOJE CIEAYEeT HAadyaTh C COOOIIEHHS, CyTh KOTOPOTO BCKPOETCS MO
X0y CTaTbU:

B Amnrtapkrune «ua rnyoune 3406 merpoB 10 suBapst 2013 roja mosyueH NEpBBI KEpH U3
IIPO3PavyHOro 03€PHOTIO JIbJIA, JJIMHON 2 METpa, BHYTPU KOTOPOTO UMEETCS BEpTUKAIbHBIN KaHal,
3aMlOJIHCHHBIM O€JbIM Iy3BIpYaThIM JIBAOM», - TOBOPHTCS B CoOOlIeHMH, mnepemaer PUA
«HoBoctm». Kak coobmrana razera B3I'JIS/l, B dgeBpane mponuioro rojga pocCUCKUE YIEeHbBIE
NEPBBIMU B MHpE A0OpaUCh 10 BOJ 03epa BocTok, KOoTOpble ObUIM 3aKOHCEPBHPOBAHBI MO0
JpAaMH AHTapKTH/IbI B TEYEHNE MUJJIMOHOB JIET.



http://lit.lib.ru/h/hatybow_a_m/sborvoda.shtml
http://svetl.name/page/knigi
http://www.liveinternet.ru/users/2979159/post254955670
https://vk.com/topic-64797985_30117157
http://via-midgard.info/news/in_midgard/vsyo-li-my-znaem-o-vode.htm
http://www.razved.ca/index.php?id=prirodnye-yavleniya%23.UP1aQSekDTQ

Torga ke ObUI0 00BSABICHO, YTO M3yYCHHE BOJ O3epa HayHeTcs He paHee aekadps 2012 roxa,
MOCKOJIbKY B (heBpasie B AHTapKTHAE HACTYAaeT OCEHb, W BCe pabOThl Ha 3MMHEE BpeMS
cBopaunBaroTcs. CKBOXKMHY 3aKOHCEPBUPOBAIIN JI0 CIEAYIOIIETO aHTAPKTUYECKOTO JIETa.
bypeHnne CKBaXXMHBI C POCCHUMCKOM aAHTAPKTUYECKOW CTaHUMH «BOCTOK», MOJ KOTOpOH
PacIoIOKEHO 03€p0, MPOI0JBKAIOCH ¢ nepepbiBamu ¢ 1990 rona.

VYueHsle HaJCOTCA OOHAPYXKHTh B BOJaX BOCTOKa MHKpOOPraHM3MBI, KOTOpBIE OBUIH
NPEOCTaBICHbl caMH ce0e Ha MPOTSHKEHUM THICSUENETHH M MOIJIM SBOJIIOLUOHHUPOBATH B
HEOOBIYHbIE (DOPMBI )KU3HHU. DKCTPEMODUIIBI, €CIIM OHU OYAyT HaileHbI, MPOBEIH THICAYETNETHS
B ’KECTKUX YCJIOBHSX OTCYTCTBHUSI CBETA, IIOCTOSHHOTO X0JIOJIA, BHICOKOTO JABJIEHUS M BBICOKOM
KOHIICHTPAILUU KUCIIOPOJIa, @ TAKKE MAJIOTO KOJIMYECTBA MMUTATEIIbHBIX BELIECTB.

O3epo Boctok B AHTapKTUAE SBISETCS YHUKAJIbHOM BOJHOW SKOCHCTEMOM, KOTOpas ObLia

M30JIMPOBaHa OT 3eMHOI arMoc(depsl U MOBEPXHOCTHON OHOC(heEpbl HA MPOTSHKEHUH MUJLTHOHOB
net. Ero usydenue urpaer orpoMHyI0 pojib B MCCIEI0BAHUN U3MEHEHUI KJIMMaTa B MOCJIEIHUE

TBICAYCIICTUS). ! I/ICTO‘lHHKl

MHorue roJpl YIOPHOTO TpyJAa B CIOKHBIX YCIOBHSX HU3KUX TEMIIEpPATyp, YEIOBEUECKUE U
MHOTOMUWJIUTHAPIHBIE JICHEKHBIE PECYPCHI OPOIIEHBI Ha TOMCKH HEKUX MUKPOOPTraHW3MOB M Ha
M3YYCHHE KIMMATUYECKUX H3MeHeHui. 3auem? Heyxkenu 3TH BOMPOCH CTOJIb HEOOXOIUMO
pEeIINTh UMEHHO CETOMHS, €CIM HMEIOTCS Kyna Oojiee HacyllHble MpOOJIeMBI, TpeOyromue
HEOTJIO}KHOI'O BMEIIaTeNnbCTBa?. .

MoskeT, UIYT YTO-TO COBCEM MHOE?..

IIpexne, yeM IepedTH K H3YYEHUIO BOIIPOCA,
KaKylo pOJIb UTPAET BOJA B )KU3HU OHOJIOTUYECKUX
OpraHu3MOB Hameun IIJIAHETBI, HaJI0
OIIPENENUThCA, Kakas BOJA  y4yaCTBYeT B
Kpyroobopote, a kakas nocrynaer u3 Kocmoca B
HEMHEPLIHOHHOM BUJIE.

B Conneunoli cucrteme umeeM 54 chnyTHHKA
wianer. YacTte 3TUX CHOYTHHKOB - amOapbl
dNIeMEHTa Z, 3amachkl 3HAYUTENBHBI, 0 BTOPOTO MPHILECTBHS XBATUT. TpyOKH CBSA3H 3emis -
CIIyTHUK MaTKa MCIIOJb3YETCs] HE TOJBKO JJIs yIEp>KaHUs BCEW CUCTEMBI CIIyTHHKOB, HO U AJIs
NepeKkayky 3jeMeHTa Z (HeMHepUHOHHOM Macchl) Ha 3emito. COOCTBEHHO cama IepeKaydka
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http://earth-chronicles.ru/news/2013-01-10-37648

3aHuMmaer 12 nHeii ¢ 26 pekalOps mo 6 sHBaps. Pemérka armocdepsl 3eMiau B 3TH JHH
3aI0JIHSETCS HE CBSI3aHHBIM 3JIEMEHTOM Z, U 7 SIHBAaps MIPOU3BOIUTCS IYCK CBSI3KH. 3aBEpILICHUE
cBs3KM - 17 sHBaps, HO yxke 18 sHBaps ycranaBnuBaercs IIporpamMMHas HopMma BOJbI, B
KoTopyto nobasieH aneMeHT Z. [locne [Tacxu HaunHaeTCs aKTUBHOE PAaCcXOJOBaHUE JIEMEHTA Z
BCEMH OMOCTPYKTYpaMM M €ro 3amachl K JieKkaOpio cHipkaioTces 10 12% nHopwmbel Jlanee 1k
IIOBTOPSIETCS.

Kpyrosopota anementa Z He cymiectByeT. Utak, anemeHT Z - 310 Tputuid. OH CylecTBYyeT
TOJIBKO B HEMHEPLIMOHHOW Macce, ¥ TOJIBKO B IIPECHOM BOJIE.

MO’KHO POBECTH IKCIIEPUMEHT:
WN3onupoBaHHas KOMHaTa ¢ OKHOM M COJIHEYHbIM "3ailunkoM" Ha creHe. Ilpu BiaxHoctu 60 -
80% xomMHaTa uucTasl.
CHM3UTHh BJIQXHOCTH 10 2 3%. TIlo Bceii komHaTe OymeT IUIaBaTh IMbLIb.

Toxe camoe HPOUCXOAUT B MOpsSX, BOJOEMAaxX - MbUIb (OPMHUPYETCS M3 CaMOH BOJBI.
Kakas xe Bojma coBepiaer «kpyroopor» B Ilpupome? D10 Boma 6e3 tpurtus. [lomas B
BOJOEM, I'/Ie €CTh TPUTHM, Takas BoJa pa30aBisieT BoJoEM (I BoJOoEMA Takas BOJA - TPs3b).
OcHOBHBIE  3amacel TpUTUA - BO JbJax M Ha rayomne 1o 4400 wm.
CkopocCThb pacxoja TPUTHUS 3aBUCHUT OT PAJHALMOHHOTO (M TeIIoBoro) Bo3aeicTeus ComHua. B
NEPUOJ MEXIY BECEHHMM M 3MMHHUM PaBHOJCHCTBHEM DPACXOJ TPUTHS HE IMpeBbILaeT 77%.
Opnnako yxe k 2010-07-16 atoT pacxon coctaBui 88%.
Kcratu, mocne5 smBapsu g0 Ilacxu  morpeOieHue  BOJIBI  MHUHUMAJIBHO.

Kaxkue IIOCICACTBUA TOraa MOKHO KIAaTb a0 3UMHETO paBHO[[eHCTBI/ISI?

1. Boma Oymer He mNHThEBOHW (TeEWTEe, CKOJIBKO XOTUTE, HO IKaKIA OCTAHETCS).
2. Pa3pyiienue CTpyKTYpbl BOAbl M €€ HMCUE3HOBEHHE U3 BOJOEMOB, POJHUKOB, 3aKPBITHIX

émkocreil. (OgHa W3 TpUYMH  OOMENEHHs IOJHOBOJHBIX CHOMpCKUX pek — E.A)
3. Pazpyuienue 3qaHUN U COOPYKEHU.
Pa3pymenne noBepxaocTHOTro cinost 3emun 10 h <= -4400 m

Bona ObiBaeT paszHas - cojéHas, mpecHas,
NOKJEBasi, KOJIoAE3Has1, peuHas (03€pHasi).
Ho rnaBHOe, coIylacHO akageMHYeCcKOn
dbopmyrne, oHa - "roiyboBaras B TOJCTBIX
cnosix". Hayke TOYHO HM3BECTHO, CKOJIBKO
BOJbl HAJ0 B CYTKM BBIIUTH CPEAHEMY
YeJIOBeKy, B Iepecuére K BepOIroay 3TO
coBceM HeMHOro. Ho OTKpBITBIM OcTaércs
BOIIPOC - 3a4€M YEJIOBEKY BOJA U KaKylO
KaKy OH yTOJIAeT?

Tputuil - OCHOBa CYIIECTBOBAHMS >KUBOU
KJIETKH.

Ecnu B Bone ectb Tputnii (He Hmke 12%), To Boja - nutheBas. Eciau conepkaHue Tputus B
BoJe HIKe 12%, To BBl MOKeTe BBIIUTH ACCATKH JIUTPOB M MYYMTHCS OT Kaxabl. CTpykTypa
TPUTHUS - 3TO § «3aBOJAOB MUKOSIHAa», CBS3aHHBIX BHEIIHEH pemETKoM ¢ 16 «aHTeHHamMu»
(He6ecubie Urnsi? — E.A.). Hanuume aHTEeHH MO3BOJSET CBSA3aTh HEMHEPLUUMOHHYIO Maccy
MOJIEKYJIBI BOJbl C pemeérkor Ttputusd. [Ipm sToM co3maércs CTpykTypa, HE MOJJIEXKaluas
Pa3I0KEHUIO.




Honnas yacte ¢GopmupyeT (HopMy MOJEKYIbl B 3aBUCHMOCTH OT 3HEPreTHYECKUX 3aIacoB
TpUTHUS (BECHOM KaIUIM JOXKA KPYITHEE).

Ecmu x cymmapHO# CTpykType 100aBUTh MHBIE MOHHBIE 00pa30BaHUs (LIEMEHT), UMEIOLIHE
CBOM «aHTEHHBD», TIOJIYYUM KECTKYIO KOHCTPYKIIHIO.

OnHako Takas KOHCTPYKIUS «IBIIIUTY», U €CIIH SHEPreTUUECKUN 3a1iac TPUTUSL MEHBIIIE HOPMBI,
KOHCTPYKLIMSI ~ pacchlmaercs (B JOMax TMOSBISIETCS  XapaKTEepHOE  MOTPECKHBAHMUE).

Tax ans gero ke HyKeH TPUTUH OUOCTPYKTypam?

Tonmpko s TOrO, 4YTOOBI W3BJIEYh BBICOKOOKTaBHBIC COCAMHECHUS (WKHUBasi BOJA»).
[Ipu >TOM MO3r MOJIy4aeT BECh HEOOXOIMMBINA 3amac 4acToT (HEMHEPUUOHHYIO Maccy) U

UCIIONBb3yeT €€ Ui CBOEM XKU3HeAesTeNbHOCTU. OTMETHM, 4YTO, HECMOTpPsl Ha pasHUIly B

TE€HOTHUIIAX, BOJIA «IIOAXOJUT» BCEM.

Kaxnplii mosygaer U3 BOJBI T€ YaCTOTHI, HA KOTOPHIX paboTaeT Mo3r. YeloBek HE MOXKET
IpOXHUTh Oe3 BoJbl Oojiee 3-5 CyTOK, OH HMOCTOSIHHO JIOJKEH MMETh MOANUTKY U3 CTPYKTYp
TPUTHUSL.

Mopckass Boja TOXKE€ HMEET TPUTHH, HO TaM HET YacTOT, KOTOpPhIE HYXKHBI MO3TY.

Boma, ounineHHass OT 4acTH HEMHEPIMOHHOW MacChl, BEIOPACHIBACTCS M3 OpraHu3Ma B BHJIC
Mouu M norta. Kcratu, mo pasHuile MCXOJHAs BOJA - MOYa aHAJIM3 MOYU MOXKET IMOKa3aTh
CTPYKTYPY MO3ra - B HE HaXOSATCSl T€ YAaCTOThI, KOTOPbIE MO3T HE MCHOJIB3YET (MEePCIEeKTUBHAS
JTINarHOCTHKA).

Kaxnpiit ron ycraHaBiauBaeTcs 3TajioH BOJbI ("KperieHckas Boja") B COOTBETCTBHU C TEM
MO3roM, KOMY OHa B IIEPBYIO O4Y€pe/Ib IIPeHa3HAYCHA.

Tak, ecau MO3r moJydms1 HOBYIO (00jiee BBICOKYIO OKTaBy), TO B TPUTHH 3Ta OKTaBa Oyaer
UMETh MAaKCHMYM T[IOTEHIIMAJIIOB, a TIOTEHIMANBl OCTAIbHBIX OKTaB OYyIyT CHIDKEHBI 0
3¢ dEeKTUBHOTO MUHUMYMA.

BHemne Boga octaércst TOM ke (OHa MOXKET, HampUMep, U3MEHHUTh LIBET Ha 3€JEHBIN), HO B
CBOEH OCHOBE Oy/IeT UMETh HOBBIE YaCTOTHI.

310 nmpoucxoaut Beeraa npu Ilycke HoBoit [Iporpammel. Bona, kotopast Osi1a 100 et Hazan u
BOJia, KOTOpasi MMEETCsSl Celyac, CYLIECTBEHHO OTJIMYAIOTCS IO CTPYKTYpPE HEMHEPLUOHHOU
Macchl.

UYro xe Torga Takoe «MeprBas BoJa»? OTO BOJAa MMEET TOJbKO IPaBUTALIMOHHBIE YacCTOTHI
Tputus. Eciin MO3r mosiydaeT Takyio BOJY, OH BBIHYXKJIEH PacXoJ0BaTh COOCTBEHHBIE 3aIlachl,
YTOOBI BHIOPOCUTH TAKOH «IOJIAPOK» U3 OPraHu3Ma.

B KpUTHUYECKHX CUTYallUsIX TAKUX 3a[1aCOB MOKET U HE OBITh, U TOT/Ia BOJIA CTAHOBUTCS SIIOM.

«OTpaBiieHHbIE TOTOKU BOJbI IPUHECYT MHOTO CMEPTEH
JHetsim Pacel Benukoi

u motomkaM Poxa HebecHoro,

Y CTpaJiaHus JIIOASIM IPUHECET JKAXKA. ..»

(CnaBsno-Apuiickue Benpl, Cantun Bensl [lepyna, Kpyr nepsebiii, Cantust 6)

Jlnst mpuaanus BoJie HeOOXOAMMBIX Ka4eCTB M CYLIECTBYIOT CIIEIIHAIbHBIE TeHEPATOPHI, B
(GYHKIMU KOTOPHIX BXOAMUT HACKIIIEHHE TPUTHS BCEMU HEOOXOIMMBIMU YAaCTOTaMH, TIOCIIE YErO
CBSI3aHHYIO C KHUCIIOPOJIOM CTPYKTYPY MCIIOJIB3YIOT BCE - JIIOJIH, ’KUBOTHBIE, HACEKOMBIE,
pacteHusi, 0OObEKTHI.




«...I'enepaTop ncu-noss — 310 0coObIHM MpudOpP, coBMEIIarOIUil B ce0€ U BO3MOKHOCTH
KOMIIBIOTEPA C YPOBHEM BO3MOXKHOCTEH, O KOTOPOM JIa)Ke€ HE MEYTAJIM B CBOUX KHUTax
(aHTacThl, U yCTPONUCTBO, Ipeodpasyromee mpocrpancTBo! Ho camoe nuHTEpEecHOE, €CII MOYKHO
TaK CKa3aTh, B 3TOM IPUOOPE TO, YTO VIS €0 CO3JaHUS HE UCHOIb30BAIOCH JAaXKe HU OJTHOTO
aToMa, TaKk Ha3bIBaeMOM, (PU3UUECKHU TUIOTHOU MaTepHH!

A BO3EUCTBYET 3TOT F'€HEPaTOp MCHU-TIOJ Ha (PU3NUECKHU TUIOTHYIO MAaTepHUIO: KaK Ha JKUBYIO,
TaK ¥ HeXXUBYIO! M1 BO3AEHCTBYET Tak, Kak HU OJUH U3 MPHOOPOB, CO3/IaHHBIX YEJIOBEYECTBOM,
HUKOTJ]a HE BO3/ICHCTBOBAJI HU HA JKMBYIO, HM Ha HexKuBYI0 Marteputo! [lapagoke!? OTHIOA HeET.
«Cobaka» 0TBETa Ha ATOT KIAPATOKCH «3apPBITa» B TOM, UTO ATOT MPUOOP CO3JaH U3 KTEMHOID)
MaTepuu, yIpasisieT IOTOKaMHU BCE TOM K€ «TEMHOW» MaTEPUH, A ... pe3yJbTaT €ro AEHCTBUS
MPOSBISIETCS B (PU3UUECKHU TUIOTHOM MaTepUH, KOTOPAasi HAaM BCEM TaK XOPOIIO U3BECTHA U
MOHATHA HAa ypOBHE HAIIMX opraHoB yyBcTB! He npaBna nu, 3a0aBHast CUTyalysi ¢ TOYKU 3pEHUS
aKaJeMHUYECKOMN «HAyKn»!

[Tpubop coznan, npubOp yrpapiseT MOTOKAMU MaTepuid, KOTOphIe akaJeMUYecKas HayKa
HA3bIBAET «TEMHOI» MaTepuel 1 HUYEro O Hell He 3HaeT, y He€ HeT HH OJTHOTO IMpudopa Wi
MeTo/a axke €€ 0OHAPYKUTh, pa3Be uTO, IO KOCBEHHBIM SIBJICHUSIM, HA OCHOBAaHUU KOTOPBIX
aKaJieMUYecKas HayKa U BBIHYXJIeHa Obljia, CKpers cep/ie, Mpu3Hath ¢axT Toro, 4ro o 90%
MPOIIEHTaX MaTepu BceneHHOM 0Ha HUYEro He 3HAeT, HO U OTPHUIATH (aKTa e€ CyIeCTBOBAHUS
y’e He B COCTOSIHUU. M BOT mpuOOp U3 MaTepuu, 0 KOTOPOH akajeMuveckas HayKa HIYero He
3HACT, YIPABIISET IOTOKAMU 3TOU K€ MAaTEPUH, a pE3yJIbTaThl — CaMbl€, YTO HU Ha €CTh,
MaTepHUabHBIE, A eUI€ TaKhe, O KOTOPBIX akaJeMHUecKas HayKa U MeuTaTh He cMenal

A Beap 310 TONBKO Hawano!!! Bcero

IATh JI€T UAET U3Y4YEHHUE BIUSHUSA IICHU-

reHepaTopa Ha pacTeHUuss U JIpyrue

JKUBBbIE OPTaHMW3MBbl HAlIMX BiaaeHui. 1

pe3yJabTaThl 3TOrO BIMSHHUS C CaMOTo

Hayaja yCTAaHOBKHU IICHU-TE€HEpATOpa WU

reHeparopa «TEMHON» MaTepuu, WU

reHeparopa KU3HU OKa3aJIUCh

HeBeposTHhIME! C camMoro Hawajia €ro

NEUCTBUS, TPOUCXOAIIEE C PACTEHUSIMU

U IPYTUMH >KUBBIMHA OpraHU3MaMu OBLIO

npocto HEBEPOSTHO c¢ n10060ii Touku

3peHusi, MOTOMY, YTO IPOUCXOIWIO TO, .

4ero mpocto ObITh HE MOrio! A TO, Yero «mpocro ObITH HE MOIJIO», HUKYJA HE McYe3alo, a,
HA000POT, C KAXKIBIM TOJOM, C KaXIOW HOBOW KOPpPEKIHEH B paboTe reHeparopa MCU-TIOJs,
KOTOpbIE s BHOCHUJ IO XOAY JI€Na, MPOSBISJINCH BCE HOBBIE U HOBBIE «HEBO3MOXHOCTH»!

HoBpble KOppeKIHMH BHOCHIIMCH B PAa0OTAIOIIMN TICH-TEHEPATOp B CBS3U C HEOOXOAMMOCTBHIO
pelIeHusl TeX WM HMHBIX NpoOJeM, BO3HMKAIONIMX B YCIOBHUAX peanuil >xu3HU. Cropnpu3sbl
[Tpupoasl TpeGOBaIM CO3AaHUS MPUHIMITMATIBHO HOBBIX KaueCTB Y PACTCHUN U JAPYIHX >KUBBIX
OpPraHu3MOB: KaueCTB M CBOMCTB, KOTOPHIX y HUX HUKOTJa HE ObUIO B MPUBBIYHBIX I HHUX
IIPUPOJHBIX YCIOBUAXY.

BriBoabi:
1. Tputuii siBIIsI€TCS CaMbIM HEM3BECTHBIM 3JIEMEHTOM Ha 3€MIIE.




2. IlyréM uH3MEHEHMsI TOJBKO OJHMX TI'DABUTALMOHHBIX PEMIETOK MOXHO MOJY4uTh 256
Pa3NIUYHBIX CTAOMIIBHBIX XUMHUYECKUX AIIEMEHTOB.
M3MeHsisi MOTEHLMANbl T'PaBUTAIIMOHHBIX PEHIETOK B mpexpenax jgomycka (ot 2 go 124%),
MOJIyYUM U30TOTIBI, O0JIaaroire cBoicTBaMu anb(da, 6era U raMma pacraaoB. J[00aBisis XOTs
Obl OIMH AJIEKTPOHHBIA CIOW MOJYYUM, KPOME TOTO, XMMHUYECKHH AJIEMEHT, HCITYCKArOIIUN
¢doronsl, Hampumep, Dochop unm aktunuil (I'paHeneHTpHpoBaHHAs KyOHUYecKas peméTka,
CBETSIIHIICS (CaMOTPOU3BOJIbHBIN OeTa - pacman)).

3. Tputuii B KocMoce HE MMEET MOTEHIMAJIbl HAa TPABUTALMOHHBIX U 3JIEKTPOHHBIX PEHIETKAX.
KpomMme Toro, Tam HET BHEIIHUX PELIETOK KOHTPOJIS.

4. Kaxpnasg »IeKTpOHHas pPEIIETKAa TPUTUS HMEET JI0AEKadpajIbHO-MKOCA3APAIbHYIO
CTpyKTypy. JloOaBneHne K BHEUIHEMY KOHTYpPY KyOHMUYECKOH CTPYKTypbl HE MPHBOIUT K
U3MEHEHHUSM BHYTPEHHEN CTPYKTYPBI.

5. CoueraHus BHEIIHMX KyOMUYECKUX PEIIETOK (HE BIOKEHHBIX IPYr B JApYyra) MPUBOAUT K
o0pa30BaHUIO  pa3IMYHBIX  BHEHMX  (opM  (TMHma  TPUKIMHHOM W MPOYMX).

6. JIo00¥ XMMHUYECKHI 3JIEMEHT MOXXHO IEpPEBECTH B COCTOSHHE HE MHEPIMOHHON MacChl
IIyTEM CHATHSA [IOTEHILIUAJIOB c BHEILHEHN IrPaBUTAL{UOHHOU PELIETKA.

7. OtanoH TpuUTUS B CTIPYKTYpE BOJbI yCTaHaBIMBaeTcs OAUH pa3 B roj Kommiexcom
I'pennanun.

8. 3HauuTeNnbHBIC U3MEHEHUsI B CTPYKTYpE BOJBI Mpoucxoaar ¢ 21 oktsa0ps mo 18 sHBaps
(kaxapld  rog), NOPH 3TOM  HUK ~ CMEPTHOCTH  NPUXOJUTCS  HAa  HOSIOpb.

9. Bopa, momydeHHas myTéM mepepaboTkn KocMHUYecKoro TpHTHS, TOCIEI0BATEILHO
MPOXOJUT HACBHIICHHE HEOOXOJAMMBIMU OKTaBaMHU MPEXKIE, YEM JOCTUTHET 3eMIIH.

10. KpyroBopoT BOJibI B IPUPO/I€ MOXKHO MOJIyIUTh TOJIBKO B KacTprojie UM B OaHe (TO €CTh B
3aMKHYTOM IIPOCTPAHCTBE).

11. Ucniapenust Bo/ibl C BOJHBIX 0acCEHOB HE MPUBOIUT K (POPMHUPOBAHUIO OCATKOB MIIM XOTS
Obl TyMaHa - B 3TOM Iape HEJOCTAET 3HAUUTEIBHOE KOJMYECTBO OKTaB, KOTOPhIE (POPMHUPYIOT
TeHepaTophl B BEPXHUX COAX arMocdepsl. [loToMy momydaemslii map IpOCTO paccemBaeTcs, a
JOXK N - CJIEICTBUS MHTEHCUBHOU paboTHI TE€HEPaToOpoOB.

Maso Toro, Koraa IpoOUCXOAUT IEPETPEB OCHOBHOM IIMHBI, IPUXOJUTCS €€ OXJIaXAaTh, U Map
B BHJIE TYCTOTO TyMaHa OKYTBIBaeT meinbie obnactu. [IpaBna, mpu 3ToM noyemy-To He paboTaroT
KOMIIBIOTEPBI.

12. Tak kKak XWUMHYECKHN AJIEMEHT 0e3 TPaBUTAIMOHHOW MAacChl HE CYIIECTBYET (HEIb3S
yBUETh, © TeM Oojiee MpoAaTh), HayKa BCSYECKH OT HEr0  OTKPEIIMBAETCS.

*** JIroOutensim apxeosioruu. Ecau Bel npoOypuny B AHTapKTHAE CKBOXUHY M HATKHYJIUCH
Ha «pEBHEE MOJ3EMHOE 03€pO», UMEUTE B BHUIY, UTO CTPYKTypa HEHMHEPLMOHHOW MAacChl TOM
BOAbl OydeT Ta jke, YTO M HaBepXy, TaK Kak oOmas peméTrka Ha 3emie eIuHa.

[Tocne Bcex BBIBOJOB AyMaro, YATATENIO Oy/IeT HE TPYJHO OTBETUTh Ha MPOCTON BOIPOC: «UTO U
MOYeMy CYJOPOKHO Pa3bICKMBACTCs HA JHE ITYOOKOBOJHBIX O3ep... balikaia He MCKIIOYEHHE...
http://www.youtube.com/watch?v=nlOt0dII\VO4
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http://news.rambler.ru/13650712/
http://www.youtube.com/watch?v=nIOt0dlIVQ4

Enena burthep, 12 sauBaps 2013

Hcnonb3oBaHbel MaTepuabl
1.A.M.Xares100B « TpuTHII — HEM3BECTHOE HAYAJIO»

2.H.B.JIeBammoBa « AcTOYHUK ZKHU3HN

3. CnaBsino-Apuiickue Bebl
http://www.liveinternet.ru/users/2979159/post256415748

http://svetl.forumgrad.ru/t399-topic
https://vk.com/topic-64797985 30117157
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LeaeOHasn cuia KpemeHCKol BOAbI.

VYHukanpHbele uccienoBaHus B3AToM B Tpoune-CeprueBoil jaBpe KpEIIEHCKOHW BOJBI,
MIPOBEICHHBIE HECKOJBKO JIET Ha3aJ B MOCKOBCKOM HHCTUTYTE HMH(OPMAIIMOHHO-BOJHOBBIX
TEXHOJIOTUH, IIOKA3aJ¥, 4TO YaCTOTHBIM CHEKTp M3Iy4eHHUS KPEILIEHCKOM BOJBI CXOAEH C
AJIEKTPOMAarHUTHBIMM M3JIyYE€HUSIMU 3JI0pPOBBIX OpraHoB uenoBeka! To ecTh okazanoch, 4To B
KPEIEHCKOW IIEpKOBHOM BOJE 3aJI0’K€HA OTpeseieHHas WH(OpMaIMOHHAasi IporpaMMa B BUJIE
YIOPAL0YEHHOTO Halopa 3I0POBBIX 9acToT YEJI0BEYECKOTO opranusmal

B TroomeHu rpymnma 3HTY3HACTOB-UCCIECNOBATENECH TOXKE S5 JI€T NPOBOJMT HCCIECIOBAHMSA,
CBsI3aHHbIE C U3YYEHUEM U3MEHEHMsI CTPYKTYPHBIX CBOMCTB BoAbl B Kpenienue, 19 sHBaps, u ux
BIMSHMS Ha 4yenoBeka. Eciu meneOHbIe CBOMCTBAa KPELICHCKON BOJIbI B LIEPKBU BCEM M3BECTHBI,
TO €Ille MaJo KTO 3HAET, YTO OOBIYHAS BOJOMPOBOJHAS BOJA B KPELICHCKYIO HOYb TOXE MOXKET



http://lit.lib.ru/h/hatybow_a_m/tritij.shtml
http://www.levashov.info/source.html
http://www.liveinternet.ru/users/2979159/post256415748
http://svetl.forumgrad.ru/t399-topic
https://vk.com/topic-64797985_30117157

CTaTh OMOAKTUBHOM U MOTOM COXpaHATb CBOU 0COOEHHBIC KA4eCTBA HE TOJIHKO HGHBIﬁ roa, HO U
ropasao AOJIbIIC.

Oxka3bIBaeTcsi, BOJOIPOBOJHAS BOJA €XErogHO 19 sAHBaps MHOTOKpAaTHO H3MEHSET CBOIO
CTPYKTYpy B T€4€HHUE IOJayropa CyTokK. IIpoBomgumbie uCCiienOBaHMSA BKIIOYAIA W3MEPEHUs
OuomoJs BOJBI, KHCIOTHO-IIEIOYHOTO OajaHca, BOJOPOJHOTO TOTEHLHUANA, YACIbHOU
IEKTPONPOBOAUMOCTH, @ TAKIKE PE3YJIbTAT OT €€ BO3ACUCTBUS Ha YEIOBEKA IIPU BHYTPEHHEM U
Hapy>)KHOM  TIpUMEHEHHWH (METOJaMH  Ta30pa3psAHON  BU3yalHM3allMM,  OHOJIOKALUH,
nabopaTOpHBIMH UCclenoBaHUAMM). s 3TOoro HaumHas ¢ Beuepa 18 siHBaps yepe3 KOPOTKHE
MIPOMEKYTKH BpEMEHH Opaluch MPOOkI JIbIOLIEHCs U3 KpaHa BOJbI M MPOBOJMINCH 3aMepsl. Jlis
KOHTpOJII TMpoOBbl  OCTAaBISUIMCh HA XpaHEHHWE B TEUCHHE JUIUTEIBHOTO  BPEMEHH.

JlaHHbBIE, TIOJYyYEHHBIE PA3JIMYHBIMU METOJAMHU, TOBOPSAT O IIOJIOKUTEIBHOM BIUSHUU
KPEIICHCKOW BOJIOTPOBOTHOW BOJBI HA 3J0POBbE YelOBEeKA. 3aUKCHPOBAHO YBEIUYEHHUE B
JIECITKM W COTHH pa3 OHOMOJsl dYeJIOBEeKa, a TakkKe VAaydlleHHe ero (u3M4eckux u
SHEPreTUYECKUX IOKA3aTeled MPH MCIOJIb30BaHUU KPEUIEHCKOM BOJONPOBOAHOW BOABI B
KaueCTBE MUTHEBONW W HAPYXKHO. DTO TOBBIIIAET WUMMYHHTET M CIOCOOCTBYET VYIIYYIICHUIO
370pOBbSl, YCWIEHUIO €CTECTBEHHOW 3allUThl YEJIOBEKA OT MATOTCHHOIO H3JIyYEHUs
OKpYKaroILEH Cpeibl.

TeopeTnueck MOXKHO MPEANOJIOXKHUTb, YTO CYTh KPEIICHCKOW BOJBI COCTOMT B OYMILIEHUU
OpraHm3Ma OT BPEIHBIX MATOTEHHBIX U TOKCUYHBIX 00pa3oBaHWU. 3a HECKOJBKO JIET TPYIIO
TIOMEHCKHX WCCIIEJIOBATeNiel YCTAaHOBJICHO JBa MWKAa OWOAKTHBHOCTH BOJABI B TeueHHe 19
STHBapsi: OKOJIO JIByX YaCOB HOYM U B JBEHAALATh 4acoB JHs. [IprueM OHM COBMAAAIOT C CAMBIMH
BBICOKMMH TMOKA3aTENISIMHU 3JIEKTPOMPOBOJIUMOCTH BO/JIbI, KOTOpPasi TOXKE MOCTOSIHHO MEHSETCS B
TEUYCHUE CYTOK, B TEUECHHE BCEr0 IEPUOJA MCCIEAYEMOTO SIBIEHHUS, BOJOIPOBOJAHAS BOJA BCE
BpeMsl OCTaeTCsi OMOAKTHBHOM, HO B OOJbINEH WM MEHbIIEH creneHu. [1o pa3nuyHbIM JaHHBIM,
19 sHBaps u3MeHseTCs CTPYKTypa Bcel BOABI Ha 3eMile, TaK KaK 3TO IUIAHETapHOE, LIUKINYHOE
sBiieHHe. Y He BaXKHO, JIBETCS 3Ta BOJA U3 KpaHa, HAWTA B YalHUK, OYTHUIKY, OaHKY WU OHA B
peke, Mope, B cHery U T.1. Ho yxe 20 ssHBaps OHa BO3BpPAILlae€TCsl B CBO€ OOBIYHOE CTPYKTYPHOE
COCTOSIHUE.

YcTaHOBIIEHO, YTO BCE MPOOBI BOJBI, B3IThIE B KpeleHne, UMEIOT BIIOCICACTBUH YIyUIIICHHBIC
(U3HKO-XMMHUYECKHE TTapaMeTPhl U YBEIMYEHHOE OUOII0JIe, OTIIMYHBIE OT BOAOMPOBOIHON BOIBI
B 00bIuHBIC THU. HO TONBKO Ta BOJa, KOTOpas ObUia HaOpaHa YEIOBEKOM M3 KpaHa MPUMEPHO
OKOJIO JIBYX YacOB HOYM 19 siHBapsi, COXpaHSET BIOCIEACTBUA MAaKCUMAaJIbHYIO OHMOAKTHBHOCTD,
nproOperasi HoBbIe CBOMCTBAa. Kpome Toro, mpoBeieHHbIC HCCIeI0BaHUS MOKA3ald, YTO UMEHHO
3Ta BOJIOTIPOBOJHAS KPEIMICHCKash BOJa HE TepseT CBOMX CBOWCTB MPH MHOTOKPAaTHOM €€
CMEIIMBAHNH U Pa30aBIICHUH, TaK K€, KaK U B3sTas U3 IIEPKBH.

[Tpumeuanue: HoBoe cocTosinue BoabI OyaeT BBeaeno B 00.152013.01.19

Tax uTo nmpopyOsb, - 3TO HAIIMOHANbHAs pyccKas urpa (0oJbIie 3To He aeicTByeT). To cocTosiHue
SHEPrOMH(POPMALMOHHOE, KOTOPOE OyAeT YyCTaHOBIEHO, ICHCTBYET B TEUEHUE TPeX JeT.

He3naunTtenbHas  KOppeKTypa BO3MOXHa, HO 3TO B  Cllydae  HEOOXOJMMOCTH.
Bces ata «Ilponenypa» 3akoHumiack. Boyma Oyner nuMeTh Takoe akTUBHOE COCTOSIHUE B TEUCHHE
Tpex jner. OOnuBaiics WM B TyajJeT CHyckal, - kakas pasHuua. [losromy, B TIPOPYBb -
KOHEYHO MOYXHO - eciu ecth BO3MOKHOCTB - HO 510 HA JIIOBUTEJIEN! IEPEJAWTE
BCEM - IIPOCTO IIEUTE ameii 10 Boxy He u3 mox kpaHa . MoxHO u B LIepkBu HaniuTh B
OYTBUIKY - 3TO JIydllle YeM M3 moJ KpaHa! Mnu kojozen HailiuTe Wi U3 poJaHuKa!
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KakoBa npuunHa cTpyKTypupoBaHUs BOJbl, Hukonaii JleBamoB oOBSICHUI B MPHKPEIUIEHHOM
BHJIEO

http://www.youtube.com/watch?v=Ib 0s4COOPqg

E.A. burtHep

http://www.liveinternet.ru/users/2979159/page44.shtml
http://svetl.forumgrad.ru/t195-topic
http://svetl.forumgrad.ru/t400-topic
https://vk.com/topic-64797985 30117157

HUcropus KpeueHckoi Boabl

Kpemenne orMeuaercs NpaBOCIaBHBIMU XpUCTHMaHaMU 19 sHBapsg M CUMTAeTCid OJHUM U3
BEJIMKUX LIEPKOBHBIX IIPAa3AHUKOB, YCTAHOBJIEHHBIX B IaMATh O TOM JiHE, Koraa Mucyc Xpucroc
npuien Ha pexky Mopnan k Moanny IIpeareue kpecTuTbes OT HETO.

OCOOEHHOCTBIO TIpa3fAHMKA SBIISIOTCS JBAa BEIUKUX BOJOOCBsIIeHUs. OIHO coBepuiaeTcs B
couenbHUK (Beuep HakanyHe Kpemenus) B xpame. Jlpyroe npoBOIUTCS B A€Hb HMpa3IHUKA 101
OTKPBITBIM HEOOM, 1O BO3MOKHOCTH - Y HCTOYHHMKA BOJABI (PEKH, 03€pa, pOoJHUKA, Kitoua). [Tpu
3TOM €CJIU BOJa 3aMep3Jla, B HeM 3apaHee BbIJAI0IMBAIOT IPOPYOb.



http://www.youtube.com/watch?v=Ib_os4COOPg
http://svetl.forumgrad.ru/t400-topic%231335
http://www.liveinternet.ru/users/2979159/page44.shtml
http://svetl.forumgrad.ru/t195-topic
http://svetl.forumgrad.ru/t400-topic
https://vk.com/topic-64797985_30117157

[Io uepkoBHOMY yCTaBy 3TOT  OOpsn
CONPOBOXKIACTCSI ~ YTEHHEM  MOJUTB U
TPOEKpPaTHBIM  MOTPY)KEHHEM  KpecTta B
OCBAIIIAEMYI0  BOJY, IIOCJI€ YEero OHa
HaJenseTcss o0co00l I[EIUTEIbHOM CHIION.
CnoBo  «kpemy» WIH  «Kpemiarl» OoT
«0anTH30»

IrpC€UCCKOro 03Ha4acT

«IIOTPYXKAThHY.

VY 3TOT0 BEJMKOTO XPUCTHAHCKOTO MpPa3IHUKA
- nBoiiHOe Ha3Banue, Kpemenue ['ocmnomne
Ha3biBalOT ewie borossiennem. [loromy yto
npu Kpemennn ['ocniosia riaBHBIM COOBITHEM
craio sBueHue IIpecesaroir Tpouusl. bor
Orenr cBunerenscTByer ¢ Heba: «Ceil ecTh
CeiH Mot Bo3mioOneHHsii, B Koropom Moe
OonmaroBoneHue». bor ChH  OpHHUMAET

kpemenue no Coeii yenoBedeckoit nmpupoae; Jyx Cearoit B Bune rony0st HUCXOIUT Ha Hero.

OtuM yrBepxknaercs Bepa B boxkectBenHyro Tpouny u Bepa B boxkectso Mucyca Xpucra.

Yuennlie 0 Kpeuenckoii Boje

HccnenoBanus IIOKa3ajr, 4YTO ONTHUYCCKaA IINIOTHOCTH erH.[eHCKOI/I BOJbI BBIIIC, YEM BOJbI M3
T€X JK€ HCTOYHHMKOB B OOBIYHEIC JHH. T

bonee Toro, ona 6iamM3ka K ONTHYECKOM
IUVIOTHOCTH BoAbl U3 peku Hopaan.
IleneOHbIe CBOMCTBAa KPELICHCKOH BOBI
HEKOTOpBIE yUEHBIE OOBSICHAIOT
O0COOEHHOCTSIMM ~ MAarHUTHOTO  TOJIA
3emuid. B 3TOT 16Hb OHO OTKIIOHSIETCS OT
HOPMBI M BCS BOJAa Ha IUIAHETE
HamaruuuuBaercsi. C 4eM CBsI3aHbl 3TU

HU3MCHCHUS, U3YYCHO I1OKa HE 1O KOHIIA.

[Tpodeccop AHTOH benbckui,

pOCCI/II/ICKI/II/I (1)I/IBI/IK OKCIICPUMCHTATOP, KaK-TO B HOYb Ha 19 sSHBaps B34JI B 6J'II/I)KaI/IH_IeM npyay

pOoObI BOJIBI B MOJIMATUIICHOBBIE OyThUTKA. OHM CTOSUIN y HETO B JIAOOpaTopuu MHOTO JieT. Boaa
B HUX OCTaBaJlach MpO3pavyHoi, 0e3 3amaxa u ocanka. Ha oIHOW W3 HaydyHBIX KOH(EPEHIUH OH
pacckazan 00 3TOM 3KCIepUMEeHTe 3HakoMoMmy mpodeccopy u3 HUW spepHoit Gusuku mpu

MI'VY, 3aHuMaBlIEMYCSl UCCIEJOBAaHUEM HEUTPOHHBIX MOTOKOB M3 KOcMoca M OT 3emiuu. Tor,

HOOGGH_IaJI MMOCMOTPETh CBOU SKCIICPUMCHTAJIbHBIC NAHHBIC 3a IMOCJICIAHUC T'OIBI. BCKOpe A.

benbckuii moJlydus MO AJIEKTPOHHOW MOYTE BechMa JIOOOTBITHYIO uH(popmamuio. [lo ero

TaHHBIM, niepeq 19 sHBaps Lenblid psAl JIET PETUCTPUPOBAINCH NHTEHCUBHBIE BCIUIECKH MOTOKA




HEHTpoHOB, mpeBblatoniie GouoBsie ypoBHU B 100-200 pa3. XKecrtkoii mpussi3ku K 19 sHBaps
He OBLIO: MAaKCUMYMBI IPUXOUIUCH U Ha 18-¢, u Ha 17-e, HO uHOT /1A TOUHO Ha 19-€.

3a HECKOJBKO JIET TpYNIOM TIOMEHCKMX MCCIEI0BATENEed YCTAHOBJIECHO /[Ba MHKA
OMOAKTHBHOCTH BOAbI B TedyeHHe 19 siHBapsi: OKOJIO JBYX YacOB HOYM M B JIBEHAIUATH
yacoB  AHdA. [IpyuemM  oOHM  cOBHmagarlOT ¢  CaMbIMM  BBICOKMMHU  IIOKa3aTesIsIMU
IEKTPONPOBOAUMOCTH BOJIbI, KOTOPAsi TOXKE IMOCTOSHHO MEHSETCS B TEYCHHUE CYTOK, B TCUCHHUE
BCEr0 IIEPUOJa HCCIEAYyEeMOIro SBJIEHHs, BOJOIPOBOJHAs BOJA BCE BpeMs OCTaercs
OMOaKTHBHOM, HO B OoJibLICH WM MeHblIel creneHu. [lo pa3nuuHbIM AaHHBIM, 19 sHBaps
U3MEHSIETCS CTPYKTYpa BCEH BOJBI Ha 3eMJIE, TaK KakK 3TO IUIAHETAPHOE, LIMKIMYHOE siBjIeHKE. 1
HE Ba)XHO, JILETCS 3Ta BOJIA U3 KpaHa, HaJUTa B YallHUK, OyThUIKY, OaHKY HJIM OHA B peKe, Mope,
B cHery U T.1. Ho yxe 20 siHBaps OHa BO3BpalIaeTcs B CBOE OOBIYHOE CTPYKTYPHOE COCTOSIHUE.

B xone uccrnenoBanusi, 4YMCI0 HOH-PAJUKAIOB B BOJIE IONOJ3/I0 BBEpX ¢ 17 stHBaps. Bmecrte ¢
3TUM BOJa CTAaHOBMJIACh MATr4Ye, pOC €€ BOJOPOJHBIN Moka3aTenb (ypoBeHb pH), uTo nemano
JKUJKOCTh MEHee KHCIOoTHOM. IIuka aktuBHOCTH Boja gocturia 18-ro sHBaps, BeuepoM. M3-3a
00JIBIIIOTO KOJIN4YeCTBA HMOH-PAIUKAIIOB

G npazyunKoa N
AIIEKTPOIPOBOIHOCTE €€ Obliia JeHCTBUTENLHO KaK Y

HUCKYCCTBEHHO  CO3/JaHHOrO  KaroymuTa  (BOJBI,
HACBIIIEHHOM ArieKTpoHamu). [Ipu 3TOM BOIOPOAHBIN
II0Ka3aTeab BOJbl IEPENpHIrMBajl HEUTpaidbHbIA (7

pH) Ha 1,5 mynkra.

Taxke wu3ydyeHHIO ObUIa TIOJABEPrHyTa CTEIEHb
CTPYKTYpUPOBAHHOCTH KpEIIEHCKON BOJIBI.
HccnenoBaTenu 3aMOpO3MIM HECKOJIBKO 00pasIoB -
U3-TI0JL KpaHa, W3 LEPKOBHOIO HCTOYHUKA, U3
Mocksel-pexku. Tak BOT, gaxe BoJa U3-IIOJ KpaHa,
KoTopas ~ OOBIYHO  Jajeka OT  ujeana, B
3aMOpPOKEHHOM BHJIE MpPEICTaBIsuIa COO0M Mmon
MUKpPOCKOTIOM TrapMOHM4YHOe 3penunie. Kpusas
2JIEKTPOMarHUTHOM  aKTMBHOCTM  BOJbl  Hayaia
CHIKaTbcad yxe yrpoM 19 suBaps um k 20-my
MPUHSIIA CBOM OOBIYHBIN BUI.

Kak nosb3oBarscs Kpenienckoi Boaou

Tewm, KTO ycnen 3armacTUCh caMOi aKTUBHOM KpEIIEHCKOM BOJOM, IPUYEM HE Ba)KHO, I'I€ BhI €€
HaOupanu - U3 BOJOMPOBOJIA, U3 OTKPBHITOTO MCTOYHMKA HMIIM MPHUHECIH U3 LIEPKBHU, - YUYEHBIC
HallOMMHAIOT, YTO IUTh €€ HaJ0 PEryJsIpHO, JKEIATeNbHO KaXIbli NeHb M Haromak. OHa
BEJIMKOJICTTHO TIOJHUMAeT UMMYHUTET U JIeJIaeT YeJI0BEKa YCTOMUYMBBIM KO MHOTUM HHQEKIUSIM.
K npumepy, ecnu peGeHKa peryisipHO MOUTHh TaKOW BOJOW, OH OyAeT pexe MPOCTYKAThCS.
KcraTtu, nosie3HO HE TOJIBKO MUTh KPELIEHCKYIO0 BOAY, HO U YMBIBAaTh €0 JIMLO IO yTpaM U Ha
HOoub. Takxe OyJeT HE JUIIHUM MOUTH KPEIIEHCKOW BOI0OH KUBHOCTh U MOJIUBATh PACTEHHS.



http://www.liveinternet.ru/journal_proc.php?action=redirect&url=http://img0.liveinternet.ru/images/attach/c/7/96/381/96381802_large_4414833_1295340613_kreshhene11.jpg

KpemeHnckass Boja sIBIsSIETCS IICUXOTEPANIEBTUYECKHM CPEACTBOM ISl CHSTHSI MOBBIILIEHHOU
TPEBOKHOCTH, Pa3gpaXUTEIbHOCTH, IO3TOMY IIOCJIE€ TSDKEJIOr0, HEPBHOTO [IHS BBINEHTE
II0JICTAaKaHA CBSTOM BOJBI - U Bbl MOYYBCTBYETE, KAaK HAIIPSDKEHHUE YXOAMT, MPUXOIAT MOKOW U
YMHUPOTBOPEHUE.
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CTpyKTYpa XKM3HHU

Boge nana tanHcTBEHHAS BIIACTD -
BEBITE COKOM XKH3HHU Ha 3EMIIE.
Jleonapno na Bunumn

Bona... Kazanocek Obl, MBI BCE 3HaeM Ipo
He€, BIUIOTH J0 MOJIEKYJISIPHOTO COCTaBa,
U, HE 3ayMbIBAsICh, TOBOPUM, YTO BOJA
at0 - H20, TO ecTh, HEKasl CTPYKTypHas
opraHusanusi aTroMOB BOJOpOJa H
kuciopona. Ho wdro nemaer Boxy
MPUTOJHOM s MUThS, IS
MIOJICPKAHUS CYLIECTBOBAHMS IKUBBIX
KIETOK, a 4YTO JeJlaeT €€  kKe
cMmeprenbHbIM a0M? Heyxkenn ToJabko
XAMUYEeCKHe J100aBKM H  HaJU4ue
00JIE3HETBOPHBIX ~ MUKPOOPTaHU3MOB,
KOTOpBIE MOYHO BBISIBUTH
71a00paTOPHBIMH HCCIETOBAaHUAMU? A MOXET OBITh ClIeqyeT MOJOWTH K BOIMPOCY HECKOJBKO C
JPYroro KOHIA — YTO, €CIM MMEHHO cama CTPYKTypa BOJbI CO37aéT YCIOBUS JJsl 00pa3oBaHUS
HOBBIX XUMUYECKHX 3JIEMEHTOB U Pa3MHOKEHUS OaKTepHii?
N3 wmonorpaduu «Teopusi XMMHYECKOW CBSI3U», KpYIMHEHIIEro HEMENKOro CIEHUaINCTa
XabepauTiyia, MOCBAIIEHHONW TEOPUH XMMHMYECKON CBSI3H, MOJYYEHO YTBEP)KICHHE, YTO HU U3
OHOW MaTeMaTu4yecKod (opMyllbl HE CJeayeT, I[oYeMy JBa aroMa BOJOPOJA JOJIKHBI
00BbeTMHATHCA B MOJIEKyily Bogopoaa H2. Takum oOpa3zom, pazpaboTaHHast TEOpUS XUMHUECKOM
CBSI3U MOYEMY-TO IPETEHIyeT Ha OObSICHEHHE YCTPOMCTBA CIIOKHBIX MOJIEKYIN YIieBOJIOPOJIOB,
HO HE MOXET OOBACHUTH HPUHIMIBI 00pa30BaHUS MOJIEKYJIbl BOJAOPOJA. A MPUHIUI MPOCT:
MIPONOPLUU «30JI0TOTO CEYEHUS», 10 KOTOPBIM CTPOMUTCS BCA MAaTepus, JIeKallas B OCHOBE
JKMBOW MaTE€pHUH.

0

Puc.1. PacnonoxeHne IpOCTPaHCTBEHHON CTPYKTYpbl aTOMOB II0 TMPUHIUIY «30JI0TOTO
CEUCHUS».

Hayke n3BecTHO, 4TO BOJ]a MOYKET HAXOAUTHCS B TPEX arperaTHbIX COCTOSIHUSAX — TBEPAOM (JIEN)
— JKUAKOM (COOCTBEHHO BOJAa) — ra3oobpasHoM (map). [Ipuuém cumraercs, 4TO HampaBiieHHE
NepexoJa 3TUX COCTOSHUN HANpaBJICHO B CTOPOHY OOpa3oBaHUS JbJA: ra3 — XHUAKOCTb -
kpuctayi. To ecT, BOJa UCHapsieTcs, nap KOHACHCUPYETCs, IPEBpallasch B )KUJIKOCTh, a IOTOM
3aTBEpACBACT NPU ONPEACIEHHOW TEMIIEpaType OXJaKICHUS WM C)XKaTWus, CTaHOBACH




KPHCTAJUIMYECKOM CTPYKTYpoi. [IoToM CHOBa TaeT M cTeKaeT B HU3HMHBI, OTKYa CHOBA HAUMHACT
CBOM IyTh HaBepX, 00pa3ys oOsaka Ha pa3HON BBICOTE.

Ho Bcem u3BecTHO, 4TO BOJA TPU 3aMEpP3aHHUU PACIIUPSETCS, M MO3TOMY 3MMOW Ha MOpPO3e
JOMAloTCsl TPYyOBbI, 3amep3aeT JpEeBECHBIM COK, W 3aMep3aeT OHa ObIcTpee, eciu eé
NpEeABAPUTEIIFHO HArpeTh, TO €CTh, JTOBECTH JO TOYKM TapooOpa3zoBanus. U, Tem He MeHee,
UMECHHO Ha TaKOM, HE IMOJHOM HAy4yHOM IPEJCTABJICHHH O MPHPOAE OCHOBAHO OOBSICHEHHE
KPYTOBOPOTa BOJIbI B IIPHPO/IC.

KpyroBopoT BoAbl B Nnpupoae

H——\

WECNADEHAE CHETA W Nada

KoHOeHCaUWA

Puc.1. KpyroBopot Bozb! B Ipupo/IE.

IIpakTHKa ITOKa3bIBAET, YTO BOJA B CTAKAHE, PEKE WIM 03€PE - HE IIPOCTO OTPOMHBIE KOJIMYECTBA
OTIENBHBIX MOJIEKYJ, a UX OOBEAMHEHUs, HAJAMOJEKYJSIPHBIE CTPYKTYpbl — KiacTepsl. boiee
MOJPOOHO 3aHsICA M3YYEHHEM CTPYKTYpPHOW OpraHu3anueil BOAbI B JKUAKOM U TBEPIOM
KPUCTAJIJIMYECKOM BHUJE SIMOHCKUHN y4€HbIN Macapy OmoTo.

OToeNEHES, HE
TETRAODYECKE
MOCTHEN BONODO0:a

Makpononekyne

WAy T, COHSAM R HHEL
T T L0 T R

TR AW BOSRDDOER

Oraensuue ;
MOMEKY B BOAL ~

Puc.2. HekoTopbie CTPYKTypHBIE OObETUHEHHS MOJIEKY BOIBI.
DOMOTO Ha MpaKTUKE J0Ka3all, 4TO SIHEPreTHIecKre BUOpAIlly YeI0BEeKa, MBICIIH, CIIOBA, UICH U
MY3bIKa BO3JEHCTBYIOT Ha MOJICKYJSIPHYIO CTPYKTYpYy BOJbI, TOW CamMOM BOJBL, KOTOpast
coctaBisier 70 MPOLIEHTOB Tella YEJNOBEKAa M IOKPHIBAET TAKOE € KOJMYECTBO MOBEPXHOCTU
HaIlleH TIaHEeTHI.




Puc.3. O6pazoBaHue Kiacrepa BOJBbI.
OMOTO BH3YyalbHO 3aJI0KYMEHTHPOBAJ 3TH MOJIEKYJSPHbIE W3MEHEHHS B BOJE, HCIOJB3YS
crienuanbHble TeXHOJNOTUU (oTtorpadupoBanus. OH 3aMOpakvMBaj KamledbKd BOJABI M 3aTeM
M3yyall UX MOJ| CHIbHBIM MHUKPOCKOIIOM, KOTOPBI MMeN BCTpoeHHYI0 GoTokamepy. Ero pabora
HarJIiIHO IPOJEMOHCTPUPOBAja pa3iudMsl B MOJIEKYJISPHOW CTPYKType BOJIbl U €€
B3aMMOJICHCTBHS C OKPYKAIOUIEN CPEOM.

Puc.4. UneanbHblit KpUCTAT YUCTOW BOJIBI.
VYuéHpiM ObUIO OOHAPY)KEHO MHOTO YAMBHUTENBHBIX PAa3NUUUil B KPUCTALIMYECKOW CTPYKTYpe
BO/JIbI, B3ATOM U3 Pa3JIMYHBIX UCTOYHUKOB U U3 Pa3HbIX YCIOBHUM CO BCEW HalleW IaHeTsl. Boaa
U3 JIPEBHUX TOPHBIX TOTOKOB W KIIOYEH OblIa MpekpacHo c(opMHUpoBaHA T€OMETPHYECKH.
3arpsa3HEHHAasT M TOKCHMYHAs BOJAa M3 MHIYCTPUANbHBIX W 3arpsA3HEHHBIX oOjacted wu
3aCTOSIBIIASACSA BOJA U3 BOAOINPOBOJOB M BOJOXPAaHUIIUIL MMeJa ONPEACIIEHHO HApYLICHHYIO U
CllydyaiiHBIM 00pa3oM CcGhOPMHUPOBaHHYIO CTPYKTypy. [Ipu mnepeBo3ke BOJBI HEpeMenIeHHe
MPOUCXOIUT uepe3 PEIIETKH, B KOTOPHIX YacTh CBOWCTB HM3MEHEHa, MOTOMY M Boja Oyzaer
IIPUBE3€HA HE C UCXOHBIMU CBOWCTBAMU.
Takum 00pa3oM, BoAa MpU OXJIKIACHUHU JI0 TEMIIEPATYphl 3aMep3aHusi OyAeT BHICTPAauBAThHCS B
Xa0THYHYIO CTPYKTYpY, MOJYHHSSICH HM3MEHEHUSM, KOTOpble OBLTM BHECEHBI B COCTOSHHE
IIPOCTPAHCTBEHHOM CTPYKTYpPBI, TUKTYIOIIEH Y3JIbI MECT PACIIOJIOKEHHS aTOMOB.
Ha Bompoc, yemM OIuMH aroM OTJIHMYAETCs OT JAPYroro, KpoMe MacChl IIPOTOHA, HUKTO U3
«HAYYHBIX CBETHUJ» HE OTBETHJI, KaK W HE JOKa3aJl MPUHLIKI 00pa30BaHUs MOJIEKYJIBI BOJOPOA.
Torna HanpammBaeTcst €lle OAWH BOIIPOC: €CIU B CTPYKTYpE CHEXWHOK HapylleHa TapMOHUs
IIPOCTPAHCTBEHHOI'O PACIIOJIOKEHUSI aTOMHBIX U MOJIEKYJISIPHBIX Y3JI0B, TO HE CBSI3aHO JIM 3TO
C pa3HbBIM YPOBHEM DJHEPreTHYECKHX IMOTEHIMANIOB 3TUX y370B? B pe3ynbTare mojy4aemM BOT
takue kaptuHku: http://toseeunvisible.narod. ru/texts/water/water.htm



http://toseeunvisible.narod.ru/texts/water/water.htm

Puc. 5. Bona u3 o3epa Biwako, kpymHeiiniero o3epa B LeHTpe SMOHMM ¥ BOAOXPAHUIIMIIA B
paifone Kinki. 3arps3HeHus yBeTu4nBalOTCS.

Puc.7. amba Fujiwara, mocie MOJTHUTBBIL.
I'maBHOE, Ha YTO OOpaTHJ BHUMaHHUE IMOTO — 3TO TO, YTO €CIIM MPOU3HECTH COOTBETCTBYIOIICE
CIIOBO, a JIy4Ille MOJIMTBY WJIM BKJIFOYMTH MY3bIKATbHOE MPOU3BEIACHUE, TO CTPYKTypa TOW Ke
caMoil BOJbI BeChbMa KapAWHAIBHO H3MEHUTCS. DTO — JI0KAa3aTeIbCTBO TOTO, YTO YaCTOTHBIC
XapaKTePUCTUKH  MPOCTPAHCTBA  SBJSIFOTCS ~ CTPOMTEISIMA  KPUCTALUTUYCCKOW — PEHICTKH
(bu3nUecKoit MaTepuu.
http://www.youtube.com/watch?v=bQUuuFIFcbY

Enuuelii ypoBeHb SHEPreTHUYECKOTo MOTEHIHaNa cOo34aéT oOIIMe KayecTBa sl BOZMOXKHOCTH
BO3HMKHOBEHHS KJIACTEPHBIX CTPYKTYpP IO IMPUHLKITY TOXKIECTBA IIPOCTPAHCTBA U Marepuu. Kak
«paboTaeT» Takas HACTpOMKa — MOKAa3aHO Ha MpuUMepe 0O0pa3oBaHMs «MOCTHKa» M3 BOJABI MPH
IIPOITYCKAHUM Yepe3 CTAKaHbl OCTOSHHOIO IEKTPUUECKOrO TOKA:
http://www.youtube.com/watch?v=zPh7zO9Mal0
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http://www.youtube.com/watch?v=bQUuuFIFcbY
http://www.youtube.com/watch?v=zPh7zO9Mgl0

3T0 03HAYaET, YTO BOJIA, KOTOPYIO MBI IpHOOpeTaeM B OyThIIKAX, WIIK OepeM U3-TI0J KpaHa, WK
MUHEpPAIU3UPYEM — HE SIBISETCS TOM CTPYKTYpHOH KOMIIOHEHTOH XU3HH, KOTOpas HACHIIIACT
JKUBYIO KIIETKY, MOJJICPKUBAs B LIEJTOCTHOCTH MOJIEKYIISIPHYIO CTPYKTYypy npoctpanctBa JIHK u
joirojgerue camoil kiuerkn. OHa TOTepsula H3HAYAIBHYIO CTPYKTYPHYIO OpraHHU3alUio
MPOCTPAHCTBA TI0 «30JI0TOMY cedeHutoy. http://www.nkj.ru/archive/articles/1543/

A 0,6180... C 0339. B
L 1 1
F T 1

Puc.8. Jlenenue orpe3ka B KpailHEM U CPEAHEM OTHOIIEHUH, UK 30JI0Task mponopims. OTpe3ok
pazzesneH Ha ABe yacTH Tak, uro CB:AC= AC:AB.
0

@

A B
Puc.9. "3onoroit Tpeyronsuuk". CootHomienue ero cropon OA:AB= OB:AB= (0,618,

Puc.10. logexasap, BBICTPOEHHBIN IO NPUHLIMILY «30JI0TOTO CEUECHUS.

VYron Bepmnnbl paBeH 108°, cooTBeTcTBYIOMNI MOJeKyaIsipHoMY yriry H20.
To, uro ctpykrypa JHK nerko «3amomMuHaeTcs» 4YHUCTOW BOJOW «0e3 mpumeceil», ToKa3al
Gbpanmy3ckuii yueHslii JIiok MOHTaHbe, TIOATBEPIUB OMBITHBIM MyTEM, YTO SJIEKTPOMArHUTHAS
(moneBast) cocrassromas Mosekyasl JJHK cnocoOna nepenaBars HHGOPMAIHMIO O MOCTPOSCHUH
KJIETKM M 3aIlyCKaTh IIPOLIECC CO3JaHMs HOBOW. Ha OCHOBaHMU ITPOBEACHHBIX ONBITOB YYEHBIN
3asBwi, 4ro JIHK co3maér B OKpyXarolieM I[pPOCTPAHCTBE CBOW 3JIEKTPOMAarHUTHBIN
OTIIEYATOK.
Ecnu onmcats o4eHb ynpouiéHHo, To mpoucxoaut cueaytomee. O6pruno JAHK cosznmaer xomuro,
no100Hyt0 cebe. DTO TO, YTO MPOUCXOAUT MPHU Pa3MHOKEHHU — OCHOBE MPOJOIKEHHS KU3HU.
YroObl 3TO MPOUCXOIMIIO, Halo UMeTh 3Ty Moiekyny JAHK, koTopas BHeapseTcss B KIETKy H
HAaYMHAET CO37aBaTh APYryio, ¢ moaobHoit cebe JIHK. B ombiTe Bech mpolecc MOCTPOCHUS
KJIeTKH uzeT He oT peanbHoi [IHK, a oT ee snekTpoMarHUTHOTO Nojs — aHToMa WK 3UPHOM
CTPYKTYpPBI UJIU TUIa3MEHHOTO COCTOSIHUSI MAaTEPUH. DKCIIEPUMEHTHI € IJ1a3MOM B KOCMOCE TaK¥Ke
MOKAa3aJId TPOLIECC BOCIPOU3BOJICTBA IO, OOpa3yIOIIEro KPUCTAIUIMYECKHE CTPYKTYPHI,
noxoxkue Ha mojekyasl JJHK:
http://www.youtube.com/watch?v=FEDfkAK ulQ

Ecnu B3sTh 32 OCHOBY OOBSICHEHHUS 3TOT0 (heHOMEeHa KOHIIETIIIIO PYCCKOro ydeHoro Hmukomas
JleramoBa, To mobas wmousekyna JIHK co3maér mpocTtpaHcTBeHHYIO OedOpMammio, YTO
npeacTaBisieT coOoi ciaboe 3NIEKTPOMarHWTHOE TI0Jie, KOTOPO€ MOXKET MPOeHUpOBaTh
crpyktypy AHK B Boze, u, ciieoBarenbHO, B KieTkax. [Ipy 3ToM oOTHEYaTOK yCTOMYMB U
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http://www.nkj.ru/archive/articles/1543/
http://www.quantumcristal.com/%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%B8%D0%B5-%D0%BC%D0%BE%D0%BD%D1%82%D0%B0%D0%BD%D1%8C%D0%B5/
http://www.quantumcristal.com/%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%B8%D0%B5-%D0%BC%D0%BE%D0%BD%D1%82%D0%B0%D0%BD%D1%8C%D0%B5/
http://www.youtube.com/watch?v=FDfkAK__u1Q

YCWJIMBAETCS 3a CYET BO3JCHCTBUS KBAaHTOBOM KOrepeHTHOCTH. Jlajiee BCE OTHOCUTEIBHO
mpocto. B mpoliecce monuMmepasHOW IEMHON peakluyd SH3UMBbI BOCIPUHUMAIOT (€CIM MOXKHO
Tak ckazaTth) 3ToT ornedatok JIHK B BomHOi#l cpeme 3a Hactosmryro monekyny JAHK, nemas
KOIUIO TI0 MIA0JI0OHY TOHM, KOTOpasi U OTIPAaBWIIA AIEKTPOMArHUTHBIN OTIEYaTOK. JTO emeé pa3s
MOATBEPKIAET IIEKTPOMATHUTHYIO (TIOJIEBYIO) MPUPOTY HUZHUECKON MaTepUH.

Puc.11. ®opmupoBanue Ha BTOpOM MaTepuanbHOM ypoBHe konuu MoJiekyasl PHK mwmm JIHK Tak
Ha3bIBAEMOT'0, BTOPOI'0 MaTEPUaIbHOIO TENA.

Kakue MOXHO caenaTh BbIBO/IbI U3 JaHHBIX IIPUMEPOB?

BbIBO/IbI Cle/tylomue: CprKTypa HpOCTpaHCTBa AUKTYET (bopMy [IOCTPOEHHUS BELIECTBA.

Puc.13. IIpocTpaHCTBEHHAs CTPYKTYpa yIiepOAHON LIENOYKH.




Puc. 14. IlpocTtpaHCTBEHHas CTPyKTypa ILMTO3MHA, OJHOTO M3 YETBIPEX HYKJIEOTHUIOB,
CTpYKTYpHO 00Opasytomux mosekynsl JJHK u PHK.
Coenunsisich Mexy co0oi, HykneoTH sl o0pasytoT cnupanu monekyn IHK u PHK, xoropsie
ABIISIOTCS (PYHIAMEHTOM >KU3HH.
Kak Bugnm, Ha pucynkax 12, 13 u 14 uzoOpaxkeHa KyOudeckas CTPYKTypa MPOCTPAHCTBA, YTO
OTpaHUYMBAET KakK (PYHKIMOHAIBHOCTh CAaMOM CTPYKTYpbI, TaKk U Halle MPEACTaBICHUE O
CTPYKTYpE JKMBOM MAaTepUM W 3HAYEHUU CTPYKTYpbl BOABI B €€ mojnep:kaHuu. IIpaBuinbpHas
CTPYKTYpHU3allys BOAbl BBICTPAMBAET aTOMBI 110 MPUHIUIIAM «30JI0TOTO CEYEHUsD» B JOJEKadp,
YTO NOJJEPKUBAET LEIOCTHOCTh CTPYKTYPHI JKHM3HHM, HE Hapylas €€ B TEUEHHE JIUTEIBHOIO
BpeMeHHU. Bpems Xu3HU BCeX CTPYKTYp KyOa - MmakcumyM 124 roxa.

Bpems xu3HU BcexX CTPYKTYp AoJeKka’rapa - MuHuMyM 31000 ner.
Cucrema YmpaBieHUsST UMEET CErofHs K-CTpyKTypy, Bce peImIETKH MOCTPOCHBI Ha KyOWKax (B
OpraHM4ecKoil XMMHUHM KyOMK mpeoOpasyercst B IIecTUrpaHHUK). A Cucrema YmpaBieHHS B
Kommnekce  «CperJl», mocrtpoena B PomHoWl ~ KOHCTpyKuUMM — YIpaBieHHS — —
JIOJJEKADJIPAJIBHOM (ocHoBa KOHCTpYKIMHM, yHpaBIeHHs M B3auMOJEHCTBHS ¢ Mosrom —
noneka’ap). Ho wa coBpemenHom osrtane [IPEOBPA3OBAHUS, B3aumoneiictBue u
[IpeoOpazoBanre Mexay KyOooM (30poBCKasi cUCTeMa) M JOJEKa’aApoM (poJHasi CHUCTEMa)
npoucxomut uepe3 crpykrypy TOPa. TOP ceromus — 5To Haumbonee «IpUEMIIEMBIid
MEPEXOAHUK», TIO3BOJSIOMNN OCYIIECTBIATH BCE MPEOOpasyromue MpoLecchl 0e3 pa3pylieHHs
(MeTon mpeoOpa3oBaHUs) MEXKIY CTapbIM U HOBBIM.
http://www.razved.ca/index.php?id=znanianachalo

I'moGanbHas mpoOiieMa YeloBEYECTBA 3aKIIIOYAeTCs HE TOJHKO B OTPaHMYEHHBIX pecypcax
IIPECHOM BOJIbI, HO U B BOCCTAHOBJICHUHU €€ MPUPOAHBIX CBOMCTB, T.K. CTPYKTYPa BOJBI SIBISETCS
OCHOBHBIM ITOKa3aTeJIeM BBDKHBAHHUS YEJIOBEKa, Kak Buaa. OCHOBA YelIOBEKa U BCETO JKUBOTO Ha
IUTaHeTe — BOJa. DJTO Ham Ouokommbiorep. JlepopmupoBaHHas CTpyKTypa BOABI OTOHpaeT
SHEPTHUIO U pa3pymIaeT (GyHKIUH HALIETO OPraHu3Ma.

Tanas Boja, B OTIMYME OT OOBIYHOW, MO CBOEH CTPYKTYpe OYEHb IOX0XKa Ha >KUAKOCTD,
COJICPKAIIYIOCS B KJIETKAaX PACTHTENbHBIX W JKUBBIX OpPraHu3MoB. VIMEHHO MmoO3TOMY st
yejoBeka Oojiee MOJIXOAUT «IEISHAs» CTPYKTypa TajoW BOJbI, B KOTOPOM MOJIEKYJIbI
00BbEeTMHEHBI B @XYpPHBIE KJIACTEpPhl. DTO YHHUKAJIBbHOE CBOMCTBO TaJloil BOJBI CIIOCOOCTBYET €€
JIETKOMY YCBOEHHIO OPraHU3MOM, OHa OMOJIOTMUYECKH aKTUBHA. BOT moyeMy Tak MoJie3HbI OBOLIH
U GPYKTHI - OHHU JJOCTABJISIOT B OPraHU3M BOJY, UMEIOIIYIO aHAJOTHYHYIO CTPYKTYPY.



http://www.razved.ca/index.php?id=znanianachalo

Yro >xe nenath, KOrJa HET PAJOM HCTOYHMKA C LEIeOHOW BOJOW WIIM HPOAYKTHI MHUTAHUS
MIpOJIeXKAaNM Ha CKJIaZie HECKOJIBKO CYTOK MM Jaxe mecsleB? Kak BepHYyTh CBEXECTh PpyKTaM U
OBOIIAM, KaK CTPYKTYPHUPOBATh BOJY, COCTaBJISIOILYI0 OCHOBY KMBOW KIIETKU?

Kak yxe crano siCHO M3 TEKCTa caMOW CTaThM — HAJIO CO3JaTh HEOOXOIUMBIE YCIOBHUS, TaKHE,
KAaKUe MOJKET CO3/aBaTh TOJIBKO BBICOKOOPraHM30BAaHHAS IIJIa3Ma, TO €CTh, HEU3BECTHAs HayKe
«TEMHas MaTepus», 100 TOJIBKO OHA (POPMHUPYET HEOOXOJUMBIE YCIOBHS JUISI IPOCTPAHCTBEHHOM
CTPYKTYpPBl M JUKTYET MECTa pPAacCIOJIOKEHUE YIUIOTHEHUsS MAaTepud, HadyuHasi C aTOMOB.
HecmoTpst Ha oOuinne mpeiaraéMbIX TpruOOpoOB JUTs CTPYKTYPH3AIMH BOJIbI, MBI IOHUMAaEM, 4TO
IIpY IOMOIIM CaMOr0 HApYyLIEHHOIO0 IIPOCTPAHCTBA MOJIEKYJISIPHBIX CTPYKTYp, KOTOPBIMH
SBJISIIOTCA, 110 CBOEU CYTH, BCE IOJEIKH JIIOJIEH, NMPABUIBHO CTPYKTYPUPOBATh IPOCTPAHCTBO
BOJbI HeNlb3sl. Henb3st KyOM4eckoil CTpyKTypoi clienaTh JoJieKalipaibHylo. [loaToMy, HUKakue
YeJI0BEYECKUE MOJIENIKM HE CMOTYT CTPYKTYPHpPOBaTh BOAY U BOCCTAHOBUTH MHUILY. ITO MOXKHO
CAEJIaTh TOJIBKO IIOCPEACTBOM CO3JaHUs T'€HEpaTopa IOJs, KOTOPBIA IOJHOCTBIO OTBEYAET
YCIIOBHSIM, TIPH KOTOPBIX 00pa3zyercsi Matepus >KM3HU. TakuM reHepaTopoM «TEMHOW MaTepUm»
spisiercs: Kommneke «CeetJl», co3iaHHbIl HA OCHOBE 3HAHUN U TEXHOJIOTMYECKOTO IMpOIecca,
CO3JaHHOTO PYCCKUM yueHbIM Hukonaem JlepamoBeiM. B kauecTBe HOCHUTENs (SIKOPST) TSl TAKOH
TEXHOJIOTUH BHIOpAH KOMITBIOTEPHBIN TUIAHIIETHHUK C MYTHTOM YIPABJICHHUS.

OpHako CyIIECTBYIOT M APYru€ HOCHUTENW: TAaKUE KaK >KMJIKHE KpPUCTAJUIbl (C YHMKAJIbHBIM
KayecTBOM JMHAMHYHOCTH), Cepedpo M KPEeMHUH Ha KOTOPBIX FEHEPATOp MaKCUMAJIbHO
PacKpbIBAaeT CBOU BO3MOYKHOCTH.

Hanpuwmep, Kommieke «CpetJI» Oyaer cTpyKTypupoBaTh He TOJIBKO BOAY JJIsl BCEH CEMbHU, HO U
OYMIIATH MTUILY OT Pa3JIMYHbIX TOKCUYECKUX BEILECTB.

[Tpu cTpyKTYypUpOBaHUHU BOJIBI MOHAJOOUTCS HE MEHEE ABYX YacOB, TaK KaK HY>KHO IEPECTPOUTH
MPOCTPAHCTBEHHYIO CTPYKTYpy BOJIBI, @ IOTOM BBICTPOUTH BCE aTOMBI 3aHOBO B (opme
JNOJeKadapanbHOM pemerkd. Ha ouMineHre pacTUTENbHBIX M JKMBOTHBIX IIPOAYKTOB OT
3JIEMEHTOB pacmajia noTpeOyercsi HaMHOTO MeHbllle BpeMeHu — Bcero 20 muHyr. Benp cama
CTPYKTypa >KUBOH KIETKM, M3 KOTOPBIX COCTOMT IIPAKTMYECKHM BCA HAIlla I[HINA, HUMEET
IIPOCTPAHCTBEHHYIO OPraHU3aLUI0 JOJCKAdApa, a 3HAYUT, HY)KHO TOJBKO PACLICIIUTh TSKEIbIC
JIEMEHTBI U OKUBUTH ITHILY.

Ot cBoiictBa Kommuiekca «CBetJI» sBIsIIOTCS yHMBEpCATbHBIMU JUIS JIFOOOTO 4IEHA Bamlen
CEMBH, HE 3aBUCUMO OT IIOJIOBOM NPUHAMJIEKHOCTH, TaK Kak CTPYKTypa BOJbl WU
MUIIA HEUTpajbHA JUIs JIFOOOTO HKHUBOTO OPraHu3Ma.

Enena burthep, 22 aBrycra 2013
http://www.liveinternet.ru/users/2979159/post288353982

https://vk.com/topic-64797985 30117157
http://svetl.forumgrad.ru/t502-topic
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HactynuBmmit 2013 rox He mnepecTaér
VAUBISATh HAC PA3TUYHBIMU CIOPIPHU3AMH,
KaKk TO - TPHUPOJHBIE KaTaKIU3MBI,
MarHuTHBIC aHOMAaJIMM, IaJcHHs ¢ Heba
HEHM3BECTHBIX 00BEKTOB, CTpaHHBIC
CKOIUICHUS OOJIBIINX KOJOHUN XKMBOTHEIX M
HaceKoMbIX... lloxkamyi, mug  OZHOTO
TOJBKO  TEPEUUCICHHS]  HEMPHUBBIYHOTO
MOBEJCHUS TPUPOJIBI MOHAMOOUTCS Iieras
0030pHas CTaThA...
B nmanHOM ciysae HamM OBl XOTENOCH
OCTAHOBHMTBLCS Ha OJHOM W3 IOCICACTBHIA
majgieHus HeOecHOTo «Tejiay B YenssOuHCKe.
CraThsi U3 UHTEPHETA, KOTOPAsi TOBECTBYET
00 DOTOH HOBOW aHOMalIMM TaK M
Ha3bIBACTCH: «Kurenn YengaOMHCKOM
oOmactu CTOJIKHYJUCh C HOBOH
aHOMaJIHECI»:
...Bcero 3a omHy HOYb 03epo CHHErIIa30BO MOKPBUIOCH THICSYAMHU MAaJCHBKUX CYrpoOOB
npuayiuBoil ¢popmel. [lo BuIy OHU OOJbIlIe HAMTOMUHAIOT IIANKH WK AK€ KOHIUTEPCKHE
H3ICIHSL.
Tak 1 roBOpSAT — «CHEXKHBIE PyJIeThl». B muamerpe He 6osibie 30 CAaHTUMETPOB, 3aTHYTHI C ABYX
CTOPOH. XaoTHYHO pa30pocaHbl IO JIBIy U pylmarcs OT MaJeHIIero MNPUKOCHOBEHHUS.
[Toka Hax peHOMEHOM JIOMAIOT TOJIOBBI JIaXKEe METEOPOJIOTH. [ OBOPAT, 32 CBOIO MPAKTUKY HAYETO
MoJ00HOTO HE BUAETH. M HE MCKIIIOYAIOT, YTO TaKOE€ MPHUPOJHOE SBJICHHE BBI3BAHO HEIABHUM
MaJeHUEeM METEOpHUTA.

B HEKOTOPBIX IPYrUX UCTOYHUKAX MOKHO BCTPETUTH IPYI'YI0 BEPCUIO IIPOUCXOXKICHUS JaHHOIO

SIBJICHUSA:
Heckonbko net Hazan moxoxue cyrpoos! Beipocin B CIIIA. U Toxe Ha b1y o3epa. Tam pyneTsl
13 BBIIIABLIETO CHETA CKaTall HECUJIbHBIN BETEP.
MucTtuka HU pu 4eM, 3TO penkoe IIPUPOAHOE SBJICHUE
- Ilocne mageHuss MeTeopuUTa MBI YK€ HUUYEMY HE YAUBIISAEMCS, - TOBOPAT JKUTENM IOCEIKA
HoBocuHernas3oBo, - HO 3TH HITYKH JAEHCTBUTEIHHO JIIOOOMBITHBIE. 32 OJHY HOYb Ha JIEASHOU
I 03€pa MOSBUIMCH COTHU CTPAHHBIX Cyrpo6oB. Kak Oy/nTo KTO-TO CHENUaNbHO MX HaIeall.
MosxeT, 3e71€Hble YEJI0BEUKHA HOUbIO PUIIETAIIH?
JlelicTBUTENBHO, Ha TIOBEPXHOCTH 03epa CHHEr1a30B0 MOSIBUIACH Macca CHEXKHBIX 00pa30BaHHi
pasmepoMm co cpeaHior cobaky. CHer kak Oynro cepHyT. IIpencTaBuTh, YTO 3TO AENO PYK
4eJI0BEKA, OUYEHb TPYAHO, TaK KaK HEBO3MOXKHO BBUIENUTH TAKYIO0 3aMbICIOBATYIO CTPYKTYpY.
JIeCTBUTENBHO, MOKET IIOKA3aThCsl, YTO TYT NMPOMCXOAUT YTO-TO MUCTHYECKOe. OHAKO OTBET
JAI0T METEOPOJIOTU. DTO PEKOE ABJIEHNE HA3bIBAETCS CHEXXKHbIE PY/IOHbI. HakanyHe moreruieno,
U CHET MOATAsUL. A HOYBIO PE3KO MOXOJIOIANI0, OT ITOT0 00pa3oBasiach TOHKAS JiesiHAs KOpKa, Ha
KOTOPYIO BBINAJ CBE&XHM cHer. CHIIBHBIM BETPOM €ro OyKBaJIbHO 3aBEPHYJO B pyinoH. [logoOHbIe
cyrpo0sl HaOmoaUCh B AMepuke u Adpuke.
Emgé; http://news.mail.ru/inregions/ural/74/society/12236746/
Kak BuIHO M3 OUIHATBHBIX COOOLICHUH, SIBJICHHE HETOHATHO HU METEOpOJoraM, HU APYruM
CIEIMAINCTaM II0 €CTECTBO3HAHUIO. Kpome NpHCBOEHMS SBIIEHUIO OUEPEIHOTO Ha3BaHMS -
«CHE)KHBIE PYJIOHBD», OPTOAOKCAIbHAS HayKa HMUETrO BHATHOTO CKa3aTh He MOXeT. Kak 00bIuHO,
OOBSICHAETCS 3TO SIBJICHUE MPH MOMOIIH IPYroro SBICHUS - «BETPa», MPUPOJA KOTOPOTO TOXKE
HE TIOHATA, TaK KaK Ha BOIIPOC «II0YEMY BO3HUKAET BETEP» OTBET 3BYUUT MPHUMEPHO TakK, Kak B
n3BecTHOM pacckasze O. ['enpu «Boxap KpacHOKOXKUX»!

«Betep nomy4aercs IOTOMY, YTO IEPEBBS KAYAOTCSD».
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http://news.mail.ru/inregions/ural/74/society/12236746/

http://www.youtube.com/watch?v=iDBum-6RkN4

Ecnu ke moBHUMaTeIbHEE MPUCMOTPETHCS K TOMY, YTO MpoM30uuio B YensOuHCKo# oOmacTi,
BHUMas 00IIYI0 KAPTUHY LEIUKOM, TO MOKHO IEPEYUCIUTH TPH B3aMMOCBSI3aHHBIX SBJICHUS:

1. [Tagenue HEM3BECTHOTO 0OBEKTA, OCTAHKOB KOTOPOTO HE OOHAPYXKEHO.

2. B o3epe UYebapkynb KpoMe€ OTrPOMHOW TOJBIHBU, 3aQUKCUPOBAHBI MHOKECTBEHHBIC
aHOMaJIbHbIE MAarHWTHBIE TIOKa3aredan. CIOBHO «METEOpUT» pa3BAIWICA Ha MHOXECTBO
HEOOJIBIINX OCKOJKOB (KOTOpble TaK M HE HaiJeHbl), M OCKOJKH CO3/AIOT JIOKaJIbHbIC
MarHUTHBIE OTKJIOHEHHS.

3. B paifone o3epa CHHEr1a30BO MOJOOHBIE 3aMEpbl MArHUTHBIX OTKJIOHEHUH HE MPOBOAMIIKC,
HO MMEHHO B 3TOM paiioHEe B JE€Hb ()eHOMEHa HaKaHyHE ObLIO IMOTEIUICHHWE, a MOTOM PE3KOoe
IIOXOJIOJAHHE.

B oTHOIIEHNH Tak HA3bIBAEMOTO «METEOPHUTa» OBLIO BHICKA3aHO HECKOJBKO BEPCHH, HO BCE OHU
ONMUPATUCh JIMIIb Ha TPEANOJIOKEHUS U JOMBICIBL. Ecnu ke HEeMHOro pacHMpHTh 0030p
COOBITUH, TO MOXHO 3aMETHUTh, YTO JAHHBI «MeTeopuT» ObLT HEe oAuH. Bo MHOrmx mecrax
IUTAaHETHl HAOMIONANNCh TPACKTOPUH «IaJCHUs» U IUIa3MUYECKHE BCIBIIIKK B BHJIE IIAPOBOM
MOJIHUH.

Hawubosiee 060cHOBaHHAs U JOTMYECKH CBA3aHHAS MH(OPMAIUS BBITISANUT TaK:

«Ceiiyac BoBieueHb! OrpoMHbIe criibl MUC TONBKO JUTst OTHOTO, — HAWTH ce0e OmpaBIaHus IO
BOIPOCY MPOITycKa Takoro Ooinbiioro «O0BekTa». A Te )Ke Bce UX CIyKObl HAOMIOACHMSI, KaK
OOBSICHUTh BHE3AIHOCTh MOSBJIEHUS Kakoro-to «OO0beKTa», B3phIB KOTOPOTO OMPEAEIIeTCs B
kuiotonHax? Hampsimyio 3asBUTH BceM, uro OHHM HE MOTYT BOOOIIE HHUYEro OOBSACHITH B
TAHHBI MOMEHT, JUIS 3TOTO HY)KHO HaOpaTbcs MYXKecTBa U OOBSBHTH O CBOCH pa3ayToi W
HeHyxHoi cucreme MYC. [loaromy Oyayr coOupaTh BCAKUNH «MycOp», HO HE YTPYKIalu Obl
ce0s1, MOCKoNbKY «JIyHHOTO TpyHTa» Ha Ypaie MOXHO HacoOupath Oe3 BbUIa3ok Ha Jlyny. Her
HEOOX0AMMOCTH O0paliaTte BHMMaHHE Ha BCIO UIYMHXY, HarHeTaeMyro IMpeccoil. 3ITo
«Meponpusitue» (JDKEMETEOPUT) HHUKAKOTO OTHOLIEHHS K PYKOTBOPEHHOMY IIpoliecCy He
uMeer, 310 He MereoputT. OT mHTEepBeHTCKOM CucTeMbl ocTaBieH Ympasisomuii Kommeke
«Ypan». I'maBHOW ero ¢yHKuueH ObUIO: YNpaBIATh HpPOIECCAMH HAKOIUJICHUS SHEPTUH B
TEYeHHE 8 MecsAlleB U B TeueHHe 2,5 MecsAleB nepechliaTh >Hepruu (54 okxrasbl) Ha Jlymy,
ConHIle ¥ CIYyTHHKHU TUTaHeT (00 3TOM JaBalioch B MarepHaliaXx mo pemerkam Atmocdepsr).
JlononuutenbHble (QyHKIUMU 3Toro YK, — coyuyacTHOoe ympaBieHHE KIMMaToM Ha 3emJe,
BKJIFOUEHUE U BBIKJIFOUEHUE CE30HOB JIETA U 3UMBI U IIpOYEE.

B sTOT ynuBuTENnsHBINA JeHb MPOM3BENCHA JTUKBHUAALUS «Manoii AHTEHHBI» 3TOTO KOMILIEKCA.
3aBtpa, T.e. 2013.02.19 Oyner ocranoBieHa ocHoBHas «[Iporpamma» storo YK. Cama manas
antenHa YK npencrasisuia popmy «bamuu [llyxoBa», yceueHHasi B BepiinHe Ha BbicoTe 12400
MeTpoB. JIMKBUIMpOBaHA KyOMYECKass KOHCTPYKIMS 3TOM OameHKH Ha BbicoTax 8800-12400
METpPOB IYTEM MHUKpPO pa3pbiBa ATMOc(hepsl B orpaHHuYeHHOM IpocTpaHcTBe. OOpa3oBaBmIasics
YacTh Pa3pyLICHHON YHEPTUU HE pacCerBaiach (MMOCKOJIBKY MOXKHO OBLIO 32 KOPOTKOE BpeMs Ha
VYpane cnenate AQpuKy), a B COCTOSIHUU TUIa3Mbl «[IoHECIOCh» HE YyIpaBlieMO. DTOT CTYCTOK
U TUKBUAMPOBaNU (U3 Bo3MoxkHocTel YK Aunrait). Yacth 3HEpruii, mepeis B coCcTosiHEE Ooee
HU3KUX OKTaB, €CTECTBEHHO MOJXKET Marepuain3oBatbcd Ha BbicoTe 8800 M (cioi
MaTepuanuzanuu). UcTouHuK

Muenune JJUJIETAHTA OT HAYKHU:

TpyOku cBsi3u 3eMiis - CIIyTHUK-MaTKa UCIOJIb3YeTCs] HE TOJIBKO IS yAepKaHUS BCEH CUCTEMbI
CIIYTHHMKOB, HO U JJIsl IEPEKAUKH 3JIeMeHTa Z (HeMHEepIUOHHON Macchl) Ha 3emiro. CoOCcTBEHHO
caMma repekadyka 3aHuMaeT 12 mHe#t ¢ 26 nexadps nmo 6 sHBaps. Pemérka armocdeps! 3emnn B
9TU JHU 3aI0JIHAETCS HE CBSI3aHHBIM 3JIEMEHTOM Z, U 7 sHBaps IMPOU3BOAUTCS IIYCK CBSA3KU.
3aBepiueHue cBsI3KM - 17 sHBaps, HO yke 18 sHBaps ycranaBnuBaercsa IIporpammuas Hopma
BOJIbI, B KOTOpYyIO ao0OaBieH snemeHT Z. [locne [lacxu HaumHaeTcs aKTHBHOE PACXOJOBAHHE
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http://www.youtube.com/watch?v=iDBum-6RkN4
http://www.salvatorem.ru/?page_id=1074

3NIEeMEHTa Z BCEMU OUMOCTPYKTYypaMU M €ro 3amachl K JeKaOpro CHUKaroTcs 10 12% HOpMBL
Jlanee nukiI noBTOPSETCS.

KpyrosopoTa anemenra Z He cymectByeT. UTak, 3nemMeHT Z - 3T0 TpUTHIL.
OH cymecTByeT TOJBKO B HEHMHEPLMOHHOM Macce, U TOJBKO B IIPECHOM BOJE.
[TockonbKy  HMHTEpBEHTCKass TpyOka Juis  dHeprermueckod moakauku HJIO  wHan
YensOuHnckoM Oblila YHUYTOXKEHA, TO OCTATOYHBIM AJIEMEHT YIUIOTHUJICS B MECTaX aHOMAJIbHBIX
MarHUTHBIX 00J1acTel B BUJIE CHEXKHBIX «PYJIETHKOBY.

DT0 30HBI HEOJTHOPOJHOCTH, TaK Ha3bIBAEMbIE MarHUTHBbIC aHOMAIIUKU (TIEpenaj MEPHOCTH HE B
TOM HANpaBlICHUH, KyAa HAMpaBJICHbI TPaBUTAIMOHHBIC BOJIHBI, 2 B COOTBETCTBHU C HOBOI
penieTkoii atMocdepsl, BO3HUKIIEH B pe3ynbrare nepexinoueHus CY).

B nmocnennee BpeMs Ha TUTaHETE MOYKHO HAOIOIATh PA3IMYHbBIC JIC/ISTHBIC U BOSHBIC aHOMAJIHH

AHoManbHbIE POpPMBI 00J1aK000pa30BAHUS:




AHomanbHbIe GOPMBI JIeA000pa30BaHUS:

BepHuemcs eme pa3 k Hamemy o3epy CHHETr1a30Bo.




Kak mumyr B cOOOLIeHMH, CaMH CHEXHbIE O00pa30BaHUS BO3HHUKIM 3a OJHY HOYb IMpH
0e3BETPEHHOI! 1MOToie M 3aMETHOM NOTerUIeHnH HakanyHe ux noSBJIEHUS. TIpennonoxxenus o
TOM, YTO 3TO HAKaTaHHBIE KEM-TO HJIM YeM-TO (POPMBI HUKY/Ia HE TOJATCS B CHITY TOTO, UTO:
Berpa He ObLi10.

2. Jlaxxe ecnu MPEAIOJIOKUTh, YTO 3TH CTPYKTYPHI ObUIM HaKaTaHbI BETPOM, TO CTPAHHBINA BETEP
Obu, oanako! Jlym B pa3HBIX HampaBJEHUSX M HE OCTaBWJ CIEeAbl HakaToB!
3. OHU O4YeHb XpYNKHE, W TPU MPUKOCHOBEHHMU JIETKO paclajaroTcs, Yero HE MOTJo Obl
MIPOU30MTH, ecliu Obl CHEr ObUI HaKaTaH, TO €CTh, B CTPYKTYPE 3THUX «CHEKHBIX PYJIETOB» HET
COCJMHUTENBHBIX JJIEMEHTOB. A 0€3 ciIumaHus HHUYEro CKaTaThb IPOCTO HEBO3MOXKHO.
4. B BHIEOCIOKETE XOpOWIO BHJHA €CTECTBEHHAs phIXJasg KpPUCTAJUIMYECKas CTPYKTypa
«OyOJIMKOB», TO €CTh, KOXKIBIH PYIOHYMK CO3JaBaJICs KpucCTauiooOpasoBaHueM. Hebosbioe
ymjioneHne «OyOnuka» MO HaNpaBICHHIO €CTECTBEHHON CHJIbI TSHKECTH TOBOPUT O TOM, 4YTO
CTPYKTypa MpocTo cierka mnpocena. Oka3pIBaeTcsl, CHeXMHKA Toxke uMeeT Bec! OObIuHas BECUT
0K0JIO0 | Mumurpamma.

Toraa BO3HHKAET BOMPOC: KaK MOJOOHOE MOTJIO BO3SHUKHYTH?

Kak MBI y)xe 3HaeM, B 3TOM paiiOHE «ylall METEOPUT», a TOUHee Oblla OTKJIIOUEHa OJHA U3
Tpyook Cucremsl YmpaBieHus. Tak Kak BHYTPH 3TOH TPYOKHM HAXOIMJIOCh MHOTO 3JI€MEHTa
TPUTHUSA, TO €r0 M30BITOYHOE CKOIUIEHHWE MPOSBUIOCH B BHJIE KPUCTAJUIM3AIMU MMEHHO IOCIE
TOT0, KaK OblLjIa ABaXKIbl U3MEHEHA CTPYKTYpa MIPOCTPAHCTBEHHON PEIIETKH: CHaYasa MOTEIUIEeNOo
(pacmmpeHnue), MOTOM PE3KO MOXOJIOJANI0 (CKATHE).

Xodercs HalOMHUTH BCEM O 3HAKOMOM IIpollecCE€ CTPYKTypU3allMM BOJAbI Ipu €€
3amopakuBaHuu. CHaudana 3aMep3aeT «TsDKenas» BoJa — JACUTEpUM M TPUTHUH, HO 3TO
IIPOUCXOJUT Ha MoBepXxHOCTU! DTO ciydaerca npuMmepHo npu temmeparype +3,8 C. Ilpuuem
BOJa B HEOOJBIIONW EMKOCTHM HAUYMHAET 3aMep3aTh MO BCEH MOBEPXHOCTH COMPUKOCHOBEHHS
BOJBI C IOCYIOH, a He TOJNBKO cBepxy. Ilouemy Tak mpoucxoaur? B mpouecce pacciioeHus
BelecTsa 1o kagecrsaM 1o MEPE u3MeHenns MepHOCTH IPOCTPaHCTBA, HA TIOBEPXHOCTH 30HBI
BCErJa yCTpeMJysieTcs HMMEHHO TO BEIIECTBO, KOTOpoe uMeeT 0oJjiee BBICOKHN YPOBEHb
COOCTBEHHOU MEPHOCTH, TO €CTh, CHJIbHEE BJIMSET HA MIPOCTPAHCTBO CBOETO MUKPOKOCMOCA, YTO
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U co3maéT CBOEOOpas3HbI JeAsHOW my3bIpb (Kymousr). Kak mpoucxXomuT AanbpHeWInas
CTPYKTypH3allus BOJbl MOXHO IIPOYMTaTb B  COOTBETCTBYIOIIEW MHCTPYKLHMH IO
IPUTOTOBJICHHIO IPOTHEBOH BOJABL.

Hama nenp — nokasarp, 4To B JaHHBIX aHOMAJIbHBIX MarHUTHBIX 30HAX TPUTHM CTal 3aIl0JIHATH
IIPOCTPaHCTBEHHBIE CTPYKTYPBHI, KOTOpbIE qaie BCETO u HUMEIOT
¢bopmy 0V0JIMKOB (TOPOUAATBHBIX CTPYKTYP).

OTH «pyJOHBI» BO3HUKAIOT [0 MEPE 3aI0IHEHMS 30HbI HCKPUBIIEHHS OTAEIbHBIMY KpHUCTaNIaMU
Jb/1a, KOTOPbIE UMEIOT COOCTBEHHYIO MOJIIPHOCTb, U BHICTPAMBAIOTCSA B CTPOrO OMPEACICHHOM
HaIpaBJIEHWH, NPOAMKTOBAHHOM HAINpABICHUEM JOMMHMPYIOLIErO Iepenaga MEpPHOCTH.

Bce nmenu BO3MOXKHOCTB JIH000BAThCS KPACOTOM CHEKMHOK, HO HUKTO HE TIOHUMAJI, [I0YeMY OHH
UMEIOT CTOJIb MPUYYUIMBYIO MPABUIBHYIO (OPMY IpH 0CO00M YUCTOTE AJIEMEHTa, BXOSILETO B
e¢ cocraB. Uem umile BEIIECTBO, TEM MpaBUiIbHEEe U KpacuBee (opma. Tem uueanpHee Kiacrep,
KOTOPBIH MOXHO y3pETh IPH €ro 3aTBepieBaHuU. JJaHHBIN (HaKT ObUT MOATBEPXKICH U ATMTOHCKUM
HabJroaTeneM 3a 3TuM siBjieHueM Macapy IMoTo.

JlaHHBI (aKT MOXKHO TMPOBEPUTH MPH OUMINEHUH BOJAbI CTPYKTypU3aLUeH WM MpH
NPOMYCKAaHUH 4Yepe3 BOJY 3BYKOBBIX BOJH pa3jIMYHOTO JMana3oHa WM OKTaB. boibioe
3HAa4YCHHE UMEET PUTM.

«CTpyKTypa ¥ BHEUIHHH BHUJ KPUCTAJUIMKOB JIbJIAa 3aBUCIT OT TOTO, TJI€ MMEHHO OHM MaJaloT»,
— CUMTAeT caMblii U3BECTHBIN B MUPE UCCIeI0BaTeNbh CHEXXHMHOK — Tpodeccop ¢pusnku Kenner
JIn66pext (Kenneth Libbrecht) u3z Kanudopuuiickoro rexnonornueckoro HHCTuTyTa. — Cambie
KpacuBbIE U CJOXHBIE MO CTPYKTYpe CHEXMHKM BBINAJAIOT TaM, IJe KIMMaT CypoBee — K
npuMepy, Ha AJsicke Wiu BocTouHOW CuOupH. A BOT B KPYIHBIX TOPOJax, I/ie KIUMaT Msrde,
CTPYKTYPBI CHE)XHBIX KPHCTAIIMKOB ropazao mpoie. OHaKo BApHAHTOB COOPKU 3TUX CIOMKHBIX
CUMMETPHYHBIX CTPYKTYP MHOKECTBO — U JIO CHUX IOp HE YAAJOCh HAMTHU CPEAW HUX JOBYX
OJIMHAKOBBIX.

CHexunku nmog MukpockonoM. @oto: U3 koaexkunu ¢pusuka Kennera Jin6pexra.



http://www.o8ode.ru/article/answer/talaya/
http://via-midgard.info/news/in_midgard/13963-rozhdenie-vselennyx.html
http://www.wateroflive.ru/masaru.php
http://othereal.ru/snezhinki-sekrety-neobychnyx-form-ledyanyx-kristallov/

Kpucrann cHeXWHKH, HauaBIIUM TasATh, NPOSIBISIET NOJIAPU3ALUIO B BUAMMOM JMAaIla30HE Kak
HaIIpaBJICHHOE JABW)KCHUE ITY3bIPHKOB OT ILJII0CA K MUHYCY

Wrak, B 3aKJIFOUEHHE MOYKHO CEIaTh JOBOJIBHO CMENBIA U OJHO3HAYHbIN BBIBOJ:

B paiione o3epa CHHET1a30BO B BUAE «CHEXHBIX PYIOHOB» Obul mpoSiBnen snement Tputwhii
BCII/ICTBHE €ro M30BITOYHOTO HACBINIEHUS 3TOH 30HBI YENSIOMHCKOW OO0JIACTH B pPE3yiIbTare
pacrazga Ki1acTepHON HHTEPBEHTCKOM TpyOku. JKamb, 4To yu€HBIE MYXH HE YAOCYKHIHUCH
IIPOBECTH aHaIM3 JaHHOro BemiectBa. Ha moBepxHocTH o3epa YeOapKynnb 3TO SIBICHHE HE
MPEJCTaBUIOCh BO3MOXHBIM Y3pETh, TaK KaK TEMIIEpaTypHbIE YCIOBHS HE CHOCOOCTBOBAIH
BUAUMOMY IpOSIBieHnI0 TaHHBIX MATHUTHBIX AaHOMAJIUN U CUHTE3a MATEPHUH.

Ot aBTOpA:

BceM umuTarensm xodercs MoxkenaTh ObITh MOHAOMIOMATENIbHEE UM TOBHUMATENbHEE, COOMUpPATh
nH(OPMALIUIO O TOJOOHBIX aHOMAJIBHBIX SIBICHUSX, (poTorpadupys WX U TpHCMATPUBAs 3a
MPEIIECTBOBABIIMMHU 3TOMY COOBITUSAMU. bynem pajsl 110001 nHGOPMALIUK U3 IEPBBIX PYK.

ITo marepuaniam HUUN «IYC» u «PHTO».
O6paborano u npencrasieao YHACTHUKOM «PHTO»,

xypHanuctkoil E.A. burthep
10.03.2013

http://www.liveinternet.ru/users/2979159/post264999677/
http://svetl.forumgrad.ru/t405-topic
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Cratbu A, AQaHACEHKO

Marepuaau3anus, Ui CKOJIbKO BeCHT
o0saka?

«Bc€, uT0 BUAUM MBI - BUWIMMOCTh TOJbKO 0HA
Jajieko oT mMOBEepXHOCTH MHUPA 10 AHA.
ITonaraii HecylIeCTBEHHBIM SIBHOE B MUpe,
H6o TaiiHasi cyIIHOCTH Bellleil He BUIHA.
Omap Xaiiam

IIpenucaosue:

W ckazan bor: na Oyzaer TBepAb MOCPEIN BOJBI, U Ja OTAEISAET OHA BOJAY OT BojbL [U crano
TaxK. ]

N co3pan bor TBepap, M OTAEJWJ BOAY, KOTOpas IOJA TBepAbl0, OT BOABLI, KOTOpast HaJ
TBepAblo. U crano tak.

U nazBan bor TtBepab Hedom. [U yBumen bor, uro 310 xopormo.] M ObuT Bedep, U ObUIO yTPO:
JIEHb BTOPOIA.

Bbubnus

W3 BbIlIE CKa3aHHOTO MOHSTHO, YTO TBEP/b, 3TO HeOO, a €CIIM BCIIOMHUTH 4YTO BCE JI0KIU UIYT
¢ BbICOTBI MUHUMYM 1200 M, TO 1IOJ TBEP/IBIO MTOAPA3YMEBAETCSI UYMEHHO 3Ta BbICOTA!

CnoBo wmarepuanu3aiys OOJIBIIMHCTBO JIIOACH CBA3BIBAIOT C YEM-TO MHUCTHUYECKHM,
MPUCYTCTBYIOIIEM B CHHPUTH3ME, OKKYIbTHU3ME, Maparcuxoyiornu. Bommomenue, obiaeueHue
4ero-HUOylb B MaTepHalibHbIE, OCS3aTeIbHbIE (POPMBI.

[IpencraBuTenn HayKu B TOJABIISIONIEM OOJBIIMHCTBE OTPUIAIOT CaMy BO3MOXKHOCTh (DeHOMEHa
Marepuanusauuy. 110 31oil npuYrMHE BO3HUKAET MHOXKECTBO TEOPHI, TUIIOTE3, HE OJIHO SBJICHUE
MPUPO/IBI HE HAXOAUT TOJIHOTO OOBACHEHUS U TPELIUT I10 LIBAM.

HOHpOﬁle BaM MMOKa3aTh, HACKOJIbKO MOHATHEC MaTepUaAJIU3alluU 0JIM3K0 KaXXA0My U3 HAC
U HACKOJIBbKO 06menanﬂTaﬂ HayKa MaTepuajim3Ma JajJeKa oT 00beKTHBHOM P€AJTbHOCTH.

MBpI Bce peryiasipHO CTaJIKHUBACTCS C 3TUM (PEHOMEHOM M Ja)Ke HE T0JJ03PEBAET 00 ATOM.
Camblil mpocToii IpUMeEp MaTepHaIn3alliy B HAllEM MaT€PUAIbBHOM MUPE, 3TO JI0K]Ib!

Co mKOJBHON CKaMbH MHOTHE MOTYT BCIIOMHUTBH PaccKas3bl O KPyroBOpOTE BOJIbI B IIPUPOJIE, A
IIPO T4 HABEPHSAKA CMOT'YT TOBOPUThH YaCaMH.

N3 onpenenennii, Kak A0KA€Basi, CBUHIOBAs, TSKENAs... CIEAYET Ha MEPBbIN B3IJIsAL OYEBUIHOE
MOHSATHE, YTO B Ty4aX HAXOJUTCS BOJA. A TaK Jik 3T0?

Moxert, cTOUT NogyMaTh, a BCE JIM HaM TaK NPAaBWIbHO IIPENOJHECHA HAyKa, U MIOYEMY HU B
OJIHOM M3 €€ BEKOBBIX IIOCTYJIATOB HET IOJHOU U SICHOW KapTHHBI Mupa?




Haunewm ¢ TOro, 4yTo 0AMH BBLAAIOIIMICA pYCCKUIl ydeHbli - A.M. XaTbIi00B mpHIIeN K OYeHb
MHTEPECHBIM BBIBOJAM.

Cpa3zy Xouy OTMETUTh, YTO €ro pabOThl HE SBISETCS TUIOTE30M WM TEOpPHEW, KOTOPBIMU Ha
Ka)KJIOM YIJ1y I'peuiaT UMEHUTBIE YUEHBIE.

Hayunplii Tpya OCHOBaH Ha CTPOTHX MAaTeMaTHYECKHUX pacueTax, apryMEHTHPOBAHHBIX
JI0Ka3aTeNbCTBAX, 3/[PABOM CMBICIIE M MHOTOYHCICHHBIX (aKTax.

VYnpasiieHne BceMU IpOLECCaMK Ha 3€MJIE OCYLIECTBIISIETCS KOMILIEKCAMU. DTO HE IPUPOJHOE
(cmyyaliHOE) €CTECTBO, a BIOJHE KOHKPETHBI M CTPOrO YIPaBIsSE€MbI W3BHE MPOrpaMMHbIN
IIpoLecc.

Kpome Toro, ucnapenust BoAbl He MPUBOAT K (POPMHUPOBAHUIO OCAKOB HIIM XOTsI ObI TyMaHa - B
3TOM Mape HE JOCTaeT 3HAYUTENHHOE KOJMYECTBO OKTaB, KOTOphIE (DOPMHUPYIOT F€HEpaTOpH! B
BEPXHHX CIIOSIX aTMOCQEpHI, ¥ Bcd Boja noctynaer u3 Kocmoca.

«Bony mbl momywaem u3 Kocmoca, a He myremM KpyroBopoTa Bojabl B mpupoje. Boma - 3to
MOHHBIN 0CaJIOK MepepabOTaHHBIX YaCTOTY.

http:/lit.lib.ru/h/hatybow a m/sborvoda.shtml

YrtoObl MOHATH, T (POPMUPYIOTCA OCAIKU, HEOOXOIMMO €Ille UIMETh MPEICTABICHUE O PEIIeTKaxX
atMocdepsl. I He Oyay OCTaHAaBIMBATbCA HA 3TOM Bompoce. MOXXKHO HpoOYMTaTh B paboTe
Makosa b.B. OcHoBHbBIE (pysnkuuun cJIOEB aTMocdepsl:
http://www.salvatorem.ru/?page id=834

[ToBTOpIO €mie oauH OOIIEU3BECTHBIN (haKT, KaK OTIOPHYIO TOUKY JUIsS BAIIEro BOCIPHSATHUS, YTO
MUHHMaJjbHas BBICOTA, C KOTOpPOH MIeT Aoxab cocraBisger 1200 M. OTo oxHa W3 rpaHHIl
Pa3IUYHBIX CIOEB aTMOC(EPHI, a UMEHHO MEX Iy 0a30BBIM M HAKOIUTEIbHBIM.

BepHeMCH K BOIIPpOCY O Ty4ax. OH MOXET I0Ka3aThCs AOBOJIbHO HCOPAWHAPHBIM MOZKET HAXKE
JUI KOI'0-TO I'TYIIBIM: @ €CTh JId BOJIa B Ty4daX, U YTO MHOTHUC U3 HAC JYyMAIOT 11O 3TOMY HOBOHY?



http://lit.lib.ru/h/hatybow_a_m/sborvoda.shtml
http://www.salvatorem.ru/?page_id=834

BrITyeT u 04eHb pacrpocTpaHEHO MHEHHE, YTO 00Jlaka M YepHBIE TYYd CHIIbHO OTIHYAIOTCS 10
Becy. DTO 3a0MyXICHHE IUPOKO BHEIPEHO, KaK CpelAr OOBIYHBIX OOBbIBaTENCH, TaKk W Cpenu
MMEHUTBIX YUYCHBIX. B03MOXHO, HEOONbINIME pa3NUYMsl W HUMEIOTCS, HO TJIABHOE YTO UX
00BEMHSIET TAaK ATO TO, YTO OHU HE TspKemee Bo3ayxa! Jlymaro, 9To ¢ 3TUM Ka)IbIi COTJIACHUTCS.

Boo0Omie HabmrogaroTcss MHOTAA Takue 00JaKa, KOTOPhIE BBITJISAST BHYIIMTEIBHEH OXKIIEBBIX
TYy4.

NeTHWe rpozwl

1
Tnopuaa Hew MekKcHKO ANOHKWA

A CKOJIBKO K€ BECUT BO3IAYyX?

Ha pa3Hoii BbIcOTe Ha/l ypOBHEM MOPS OAMH KyOOMETp BO3yXa BECHT MO-Pa3HOMY:
IIPU HOPMAJILHOM JIaBJICHUH y TIOBEpXHOCTH MOpst | M. KyO Bo3ayxa Becut 1,293 kr;
Ha BbIcoTe 12 kM Hajg ypoBHeM Mops 1 M. ky0 Bo3ayxa Becut 0,319 kr;
Ha BbIicoTe 40 kM Hajg ypoBHeM Mops 1 M. ky0 Bo3ayxa Becut 0,004 xr.

Bo3HuKaeT pe30oHHBIN BOMPOC, a CKOJIBKO )K€ BecsT oOnaka?

Bor kakme mpeacrabiieHHsl NBITAIOTCA HaM HaBs3aTh: «[lo cBeleHHsIM MeTEOPOJIOrOB,
o0jaka B 3aBucuMocTH OT BuAa BecAT oT 0,5 1o 10 kr Ha xkyOmueckmii merp. Camble
TSKeJIble - TaK Ha3blBaeMble NMEPHCTO-Ky4deBble oO0jaka - JOTArMBaOT A0 20 Kr Ha
KyOnuecknii MeTpy». Tak mouemy ke Tyuka He nmajgaer?

Bot Takoii 0TBEeT MHE ONAJICSI B HHTEPHETE:

«Kak BBISICHWIOCH, TOHHbI 00JIAKOB He BAaJSITCS HAa Hac CBepXy H3-3a OJHOr0 O4YeHb
CTPAaHHOIO 3aKO0HAa ¢u3uku. /leJo B TOM, 4YTO Ty4W NPEACTABJISAIOT cO000H He TBepAble
BellecTBA, a KOHAEHCAT BOASIHOIO Mapa, TO ecTh ra3. A BoJa B apoo0Opa3HOM COCTOSIHMHU
YIACTh HA 3eMJII0 He MOXKeT».

Xopommwmii mapok Mpu MUHYCOBBIX Temreparypax. ClieyeT OTMETHTbh, YTO TeMIIepaTypa B Tydax
MOXeET AocTurats - 30 rpaaycos.

CpaBHUB IUIOTHOCTh BO3/yXa M 3asBJICHHBIN YUYEHBIMU BEC Ty4, CTAHOBUTCS OYEBHMJHBIM, YTO
uMeeTcs OYeHb OoJiblllasi HeyBA304Ka. Jla KTo M kak BooOIue B3BemuBai Tydu? Bompoc Toxke
MHTEPECHBIH!




Yacto ciydaercs Tak, YTO TPOMATHBIE UEPHbIE Ty4d IIPOHOCITCS B OIPEACICHHOM
HAIPaBJIEHUH, HO HUKAKOT0 J0XAs He mpoucxoaut. Yro um memaer? Kyna onu cnemar?

[IpencraBuB pabOTy KOMIUIEKCOB, MOHHMMAEIlb, YTO Ty4d OOpa30BaHHbIE B OJHOM MeECTe
MEPEMEINAIOTCS B TO MECTO, TJ€ PEIIETKU yXe MEepernoJHeHbl W TpeOyeTcss HeMEICHHOE UX
omycroieHue. Bee 3Tu mepedpocku HOCAT YETKHM MPOrpaMMHBIH Mporiecc.

N3 percrBa XOpoIIO NOMHIO, KaK MOM JeX, IpU B3MVIAAE HA Ty4d, OYEHb TOYHO OIIPEIEIAI,
Oyzner noxap wid HeT. Ecnu Tydn HaXOAMIUCHh BBICOKO W IIIM HA OOJBIIOW CKOPOCTH, TO 3TO
03HA4yaJIO JIUIIb OJJHO, YTO JOXKJAS 0KUJATh HE CTOUT.

M CcoOTBETCTBEHHO HU3KHEC, MCIJICHHO ICPCMCIIAIOIINCCA Ty4YU CYIIHIIA CHJIbHBIN JOXKIb.
BHpO‘-ICM, U celyac 3TO SABISETCS OJIHUM H3 OCHOBHBIX ITPU3HAKOB.

Haunem c Toro, yto Bcs BoJa (YacTOThl), BbUIMBAacMas B BHJIE JIOKICH, HAaKaIlUIMBAaeTCs B
pereTkax arMocgepsl.

«1200-6400 ™. OcHoBHble ¢yHkuun:- OcHoOBHO# cJjoii o00padoTkm TpuTUs. Bce
MaTepUajbHble CTPYKTYPbI BOAbI GOPMHUPYIOTCS B 3TOM CJ10€».

HakarumiBaercss oHa HEPaBHOMEPHO II0 BCEM PErMOHAaM, a C ONIPEIEICHHOW NEPUOIUYHOCTHIO
(mporpaMme YCTaHOBJICHHOM KOMIUIEKCAaMH) Ha OTHENBHBIX YydacTKax. [Jie-To pemietku
MIEPENOJIHEHBI, a TJIe-TO BOJA (€€ YacTOThI) TOJIBKO HAaYMHAET 00pa30BhIBATHCS, BCE 3TO CBA3AHO
C MPOrpaMMOii pabOThl KOMIIEKCOB.

Camu pelieTky ¥ HaKOIUICHHBIE B HUX YaCTOTHI, KOTOPBIE BIOCIIECICTBUH MPEBPAIIAIOTCS B BONY,
001aar0T epBOHAYAIBHO HYJIEBBIM MOTEHIHAIoM, @ = 0.

OpHako TO Mepe HaIOJIHEHUs PEMIeTOK HaYhMHAaeT BO3pacTaTh MOJIE, W, COOTBETCTBEHHO,
MOTEHIIMAT HAYuHAeT pacTH, @ > 0

B cBoro ouepenpb Tyda Takke 00JIaaeT CBOMM TIOJIEM U MTOTSHITHAJIOM.

Yem Oomblie MOTeHHMAN, TeM TeMHee Tyda. OOmaka (CBETJIbIE) COOTBETCTBEHHO OOIagaroT
HE3HAYUTENIbHBIM 3JIEKTPUYECKUM MOTEHIIUAIOM, a JOXKAEBbIE Ty4d (TEMHBIE) - OOJIBIINM, STHUM
1 00YCIIOBJICHO pa3inyMsi B IBETOBOM BOCIPUSATHH!

[MpuHIMO, TpU KOTOPOM MPOUCXOOUT HOXKAb, Takoi: I[loTeHrman pereTok atmochepsl
o0BeMHSIETCS C MOTCHIIMAJIOM TYy4yd (@ aTM + (T, W, €CIM, OH JOCTUTACT OIPEIEICHHOTO
KPUTUYECKOTO 3HAYEHUSI () KPUT, TO MUMEHHO TOTJa M MPOUCXOJUT MaTepuanu3alusi BOJAbI U3
penieTok atMocdepsl, TO eCTh, 00pa3yeTcst €e MOHHBINA 0CaJIOK.

I/ITaK, CCJIn Tyda HOpOXOAHUT B TOM MCCTC, I'IC HAKOIIJICHUC BOABI B PCIHICTKAX aTMOC(bepBI
MMPOU30IIJIO0 HC3HAYUTCIIBHO, TO AOKAA HC IIPOUCXOIUT U3-3a TOI'0, UTO

¢ aT™M + @ T < () KPHUT.
B HEKOTOpBIX, pelKuX Cciay4asX, (¢ aTM JOCTHIaeT () KPUT, U BECh MPOIECC MPOUCXOIUT Oe3

y4acTus Tyd.
Jlox/1b JIbET, a HeOO HaJ BaMU YKCTOE. B Hapoje OH Ha3bIBAETCs CIICTIBIM.

He 3HAKO, YTO TOBOPAT IIO S3TOMY MOBOAY aKaACMHUKH, HO IIpU IHOBECPXHOCTHOM IIOHCKE
CTAHOBUTCH IMOHATHO, YTO MPCANTOYUTAOT MOJTYATD.

Jlnst TeX, KTO HE CTAIKHBAJICS C MOJOOHBIM SIBJICHHEM, TPUBELy 0030pHOE ONMCAHUE, HAallIGHHOE
B UHTEpPHETE:

«Ho ObIBatoT coBCceM OCOOCHHBIE JIETHUE IO, KOPOTKHUE, BECENbIC; UAYT OHU YIUBUTEIBHBIM
o0pa3oM — ¢ sicHOTro Heba, MPH CBETE APKOro COJHIIA!

Tya wa Hebe  HET, TOJNBKO BHCHUT B  BO3AyXe Jierkas  Oemas  JAbIMKa.
OH OBICTPO MPOXOIUT, ITOT AOXKJAb, CHUSET COJIHIIE, U HET OOJIbIIE B BO3AyXe OCNON JBIMKH,
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«OHa» MPOJUJIACh HA 3EMITIO «CIICTIBIM JIOKIUKOM»— TaK MMOYEeMY-TO Ha3bIBAIOT 3TOT JICTHHIA
JIOXKIb 0€3 00JIaKOBY.

Crout NPEeACTABUTb U MOHATH OCHOBHBIC MOMEHTDI:

1)Acnapsiromasicss ¢ NOBEPXHOCTH BOJa He o00Opa3yeT O0CaJKOB, a paccenMBaeTcsi B
HeMoCPeACTBEHHO 0JIN30CTH OT 3eMJIN.

2)Ha Bbicote 1200 M oT 3eM/IM 3aKAaHYMBAETCS HUWKHASA I'DAaHULA pPelIeTKH aTMocgepsl,
rae oopasyercsi 10:K1b WM JPyrue BUIbI 0CAKOB.

3)Tyuu jerye Bo3ayxa U HUKAKOW BOABI (10:K1s1, IPaja, CHera) He CoOAep:KaT.

Tax 4To0, KOT/1a BBl CMOTPUTE Ha SICHOE HE0O, TO ATO HE O3HAYAET, YTO HaJl BaMH HET BoJbl. ECTh
(B TOM WM MHOM KOJHYECTBE) M JKIET CBOET0 BPEMEHH, CBOEH TEMHOW TyuH, 4TOOBI Ta
IIpUHECHA IEKTPUUECTBO, U IPOU30LIEN 3TOT CIOKHBIA U UHTEPECHBIN IIPOLIECC, TAKOM BAXKHBII
JUIs Hac ¥ 3emiu!

4)Bce npoueccbl Ha 3eMile OCYHIECTBJSIIOTCS CHENUAIBLHBIMH KOMILJIEKCAMH, COCTOSIIIIMMU
U3 MHOKECTBA NMMpPaMH/i, BKJIKYasd BCeM HM3BECTHbIC €rMIIeTCKHE, © MHOTMMHU ThICAYaMU
apyrux. (HagzemMHbIX, OA3eMHBIX, BHYTPH 0P, HA IHEe OKE€AHOB, MOPEeH, 03ep U KPYIMHbIX
BOIOXPAHUJIMIL, B UHEPUHOHHON M HEMHEPIMOHHOI Maccax).

«Bce miaanersl CosHeyHoli CuHcTeMbl MMEKT KOMIUIEKCHI NMPaMHd, M 4acTh W3 HHX
npeaHa3HaveHa s nepepadorku Kocmmueckoro mycopa.

ITOT MyCOp B IEPBYIO 0Yepelb HeMTPaJu3yeTcsl IMyTeM CBSI3M € OKHCJIUTeNeM (KpacuBble
BBICOKHE 00J1aKa), 3aTeM A00aBJISIIOTCS YACTOTHI 1JIs1 (POPMOOOPa30BAHMA U MbI NOJy4aeM
KAIIM BOAbD).

A.M. XaTs100B

U =He CTOUT OTHOCHUTBHCIA K MaTCpHuaIn3alluu, Kak K 4YEMY-TO CKa304YHOMY U
CBCPXBbECTCCTBCHHOMY.

Bce 510 MMeeT MecTO OBITH!

HecMoTpsi HA HETOYHOCTH JAHHOW, HO 0oJiee cBexkeil, YeM COBPeMEHHAasi KJaccudeckKasi
TeOpUH, S BCe-TAKH COBETYH) ee MOCAylIaTh. 3aMEHUM CJIOBO Pa3jiOMbl HA KOMILIEKCHI,
o0pa3oBaHue BO/AbI, Iapa MPOCTO Ha 00pa3oBaHue 00/1aK0B. B 0011eM, B 3TOM poJiNKe ecTh
0[IHA 3/IpaBasi MbIC/Ib, YTO 00J1aKa 00pa3yl0TCsi B CTPOro OMNpe/ieIeHHbIX MeCTax, a mocje
TeX TepPHHUH, YTO HAM HArOpoOAMJAa HAyKa, KaXIbli KyCO4YeK MCTHHBI 3aCIy:KMBaeT
onpeaeJleHHOr0 BHUMAHUA!

http://www.youtube.com/watch?v=MIHpOrFcGI18

BoJee moiny0 HH(pOpMALKMIO MOKHO HAWTH 31€Ch:
OcHoBHbIe QyHKIINH CJIOEB aTMOC(]ephI.

http://www.salvatorem.ru/?page 1d=834

Xouy MpHUBEeCTH HEOOJNBIIOE JOMOJIHEHHE, HAOII0eHHe U3 JETCTBA, KOTOPOE MOXKET CTOUTh
JECATKOB, UIIU COTEH IUCCEPTALUN.

e
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http://www.youtube.com/watch?v=MIHp0rFcGI8
http://www.salvatorem.ru/?page_id=834

bruta y MeHs urpymika B BU/I€ MaJICHBKOTO UCKYCCTBEHHOTO aKBapuyMa M3 OPICTEKIIa.
ITpumepHo 8 x 6 X 4 cM.

D710 OBLIO MPOCTEHBKOE MPOU3BEACHNUE HAIlle COBETCKOW MPOMBIIUICHHOCTH, HO BHITIOJTHEHHOE
TO0OPOTHO, C HECKOJILKHMH IJIACTMACCOBBIMH PHIOKAMU U BOJIHBIM PACTCHHUEM.

(HaBepnoe, mnutenbHast 1000Bb K paszBefeHuto pbiOok B Hactosmux 100, 200....1UTpoBBIX
aKBapuyMmax, Ha4YMHajJach ¢ 3Toro. [lo3aHee s oTkazaics OT MOJAOOHOTO YBIICUEHHS, KOTJa OHO
MEPEepOCIIo B MEJIKUI OU3HEC, HO 3TO JApyrasi HCTOPHs).

KakoBo Obu10 MO€ paccTpoiCTBO, KOT/Ia Yepe3 HECKOJBbKO JIET, 2-4 roja, TOYHEe He MOMHIO,
KUJKOCTb B aKBApUYyME COKpaTWJIACh BABOC. B naibHEMIIEM 5 €ro NOMHIO 10 TOM MOpBI, IIOKa
OHa IOJIHOCTBIO HE UCYE3JIa.

JlaBaiiTe Tenepb NpoaHAIU3UPYEM MOIO MAJIEHBKYIO, IETCKYIO TpareIuio, HaJ0JIro 3alaBUIyio B
AYIY.

[lepBoe YTO MPHUXOIUT HA yM, 3TO Tmpouecc Aupy3uH, U3BECTHBIA U3 KIACCUYECKON (DU3UKH.
Ho Bot mpouecc muddy3un Mexay TBepAbIM TEIOM (OPICTEKIIO) U KUIKOCTHIO JIMYHO MHE HE
3HAaKOM U MaJIOBEPOSITEH. DHEPreTHUECKOE Pa3pyIICHUE KUAKOCTH, 1101 BHEUTHUMHU BIUSHUSIMH
cpenabl, BHEUTHHUMHU H3ITYYEHHSIMH, 4aCTOTaMH, TacAIIMMH YaCTOThI KHJKOCTH, MHE Ka)XeTcs
0oJiee OYEBUIHBIM, HO 3TO CE€HYac MOBTOPIOCH HE TaK Ba)KHO.

ConocTaBuM 3TOT aKBapuyM C Hallen 3emiieii!

Jlymaro, 4YTO JOKa3piBaTh HHKOMY HE MPHICTCS, YTO 3eMJsi HE MMEET TBEpJoro,
OTPaHUYUTEILHOTO KOHTYpa B BUJE OPICTEKIA, CTEKJIA WU JPYroro XMMHUYECKOrO BEIIECTBA,
MeTaJllla, KAMHS HJIM Y€T0-TO HO0JA00HOTIO.

W3 3Toro ciemyer, 4To MPOIECCHhl MOTEPH KUAKOCTH HA HAIlIeH IJIaHeTe, a Hac OOJIbIIC BCETO
HHTEPECYET BOJIa, IPOUCXO AT TOPa3Io ObICTpee U KaTacTpo(UIHEH, eClIi OHU HE TOABEPIKCHBI
KaKOMY-TO CUCTEMaTHYECKOMY, YETKO IPOrPaMMHPOBAHHOMY, PETYISIPHOMY BO300HOBIEHHIO. S
He Oydy Jake TOBOPUTH O TOM, YTO JIaBHO 3aMEUEHO YYEHBIMH, TO, YTO 00JIaka B BEPXHUX CIOSIX
aTMocepbl, UMEIOT TPUBBIYKY MOKUIATH €€ MpEeAeNbl, OCOOEHHO 3TO 3aMETHO B MEPHUCTBIX
06J1a1<ax nu [[pyFI/IX XUMHUUYCCKUX peaKHI/IHX, HHUKCEM HC O6OCHOBaHHBIX, Nniin O6OCHOBaHHBIX
0e310Ka3aTeNbHO.

Wror omun:10-20 net, 6e3 MOAKAYKH BOJBI HA TUIAHETY, U OHA MpeBpalacTcs B O€3KUIHEHHYIO
MYCTBIHIO, BO3MOHO U PaHBbIIIE.

HNwmenno Onaromapsi paboram JleBamoBa, XarbiOoBa M MakoBa, MHE YIAaeTCsi OCO3HATh Ty
pearbHOCTh, KOTOPasi OKPY)KaeT HaC, CUCTEMAaTU3HPOBAaTh CBOM KU3HEHHBIH OIBIT X HEOOJbIINE
HabmoneHus!!!!

Msue xodercsi, YTOOBI OOJIBIIMHCTBO JIIOJICH BHUKIO B HMX TPYyIbl, XOTA ObI Ha MPOCTOM,
HE3aMBbICIIOBATOM YPOBHE.

Anexcanap AdaHaceHKo
03.07.2014

http://www.liveinternet.ru/users/5014098/post329681415/
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Kpemenckas soaa. OcHoBHbIe QyHKUMM

cj10eB armochepsl.

JlyxOBHBIN pUTyalbHBIN «pa3aHuk Kpemenue». Kpemenckas Boa.

Nmenno 19 sHBaps €XEroJHo ¢ KOMIUIEKCOB JIyHbI B CTpOro OmNpeAenéHHOE BpeMs
nepenaBaiach mporpamma, OMpeneNsifonias SHepronHGOPMAITMOHHOE KOMILIEKCHOE COCTOSIHHE
BOJIBI C YIIPEXJICHUEM Ha LEJBIN T'OJl, C COOTBETCTBYIOIIEH MOJHOM MOCIEAYIOIEH KOPPEKLIHUEH
BCEX €€ COCTOSHHUIA.

Ecnu ObITh TOYHEE, TO TIPEABAPSIONINE U3MEHEHHUSI BOBI MPOUCXO I B TIepuoa ¢ 21 okTaOps
no 18 sHBaps exeromHo, a 19 sHBaps W3BHE mepenaBaliachk MporpaMMHas WHGopManus o eé
COCTOSIHUM Ha BECh TO/I.

ExxerogHass KOppeKIHs SHEProMH(GOPMAIMOHHOTO COCTOSHUS BOJBI MpPSIMBIM  00pa3oM
npeaonpenensiga ¢ OJHOM CTOPOHBI, HEKOTOPHIE MPOTPaMMHBIE OCOOEHHOCTH, Kacarolluecs
npoucTedeHuss mnporpammbl «Pa3Butusi sHeproOmoreHesnca Imiotu». Ha Beck rox ObuiH
orpeeneHbl 0cOOEHHOCTH OOMEHHBIX MPOIECCOB KUBOW KIIETKH C HEOTHEMJIEMBIM aKTHBHBIM
y4yacTHEM BOJBbI BO BCEX €€ COCTOSHHUSAX, JMOO JUIsi BCeX JIOJeH Ha IUaHeTe, JU0o Juis
OTIENBHBIX TPYII M3 HUX, PA3MUYEHHBIX MO reorpapuueckoMy Wid MHOMY Ipu3Haky. Kak u
KakuM 00pa3oM OCYLIECTBISIETCS TAaKOBOE BJIHMSHHE Ha BCIO IUIOTh OPraHM3Ma JIIOJEH, KaKUM
o0Opa3oM oOperaeTcs TrapMOHHUS PHEPreTHUECKUX COCTOSHHM KIETOK IUIOTH C COCTOSHHSIMH
BOJbI, — BCE 3TO €CTh JEHCTBUTEIBHOE UyJOTBOPEHHOE TaMHCTBO OT «COTBOpPEHHOro Mupay,
KOTOPOE JIOJKHO OBITh MO3HAHO JI0 MCTUHHOW CBOEH CYTH M YITEHO B IPAKTHKE OBITUS JOACH!

Kaxnoit reorpaduyecku pa3nuueHHONW TEPPUTOPUH U COOTBETCTBEHHO KaXKJIOM TIpyIe JI0eH,
pacKBapTUPOBAHHBIX HA HEH, HE0OX0AUMa «CBOS» criennduyeckas Boa.

C npyroii CTOpPOHBI, 4Yepe3 KOPPEKIHUI0 SHEPronH(OPMAIIMOHHOTO COCTOSHHS  BOJIBI
3aKJ1a/IbIBAJIMCH MTPOrPAMMHBIE PAMKH OTIPE/IEICHHBIX U3MEHEHHUH, KOTOpPbIE OB HE0O0XOAUMBI
1o nporpamme «Pa3BUTHE TEHOTHIIOB MO3Tay. JTO ele 0ojee CI0XKHbIE MPOIECCHl, ¢ MOMOIIBIO
KOTOPBIX €XEroJHO MpelyCMaTpUBAINCE (ParMEHTbl HEKOero 3apaHee OOYCIOBJIEHHOTO

e
92




noa0opa U MOTEHIMATBPHONW AKTUBU3AIMM OyIayliedl HCIOJHUTEIbCKON IESTEeIbHOCTH TaKUX
WH/MBUJOB C KOHKPETHBIMH T'€HOTHIIAMHU MO3Tra, KOTOPBIE JOJKHBI OBITh 33J€HCTBOBAHBI B
KaKHUX-TO OOLIUX MIJIK YaCTHBIX ACHCTBUSAX I COOBITHIX B TEUCHHE BCEro Oy/IyIIero roja.

Kak Hu crpaHHo ans oObIBaTelss, HO B TakOM Clydyae HUKAaKHX pEIICHWH, MHEHUH H
BOJICU3JIMSIHUASL PYKOBOAMUTENEH JIF000T0 YPOBHS HIIM MPEACTaBUTENEH OT OOIIECTBEHHBIX HAyK B
TaKOM IIpoliecce He TPeOOBaJOCh M HE HCIPALIMBAIOCh. A BOT Ha OOpETEHHE OMpPEACIEHHOM
0COOEHHOCTH CO3HAHMA, OO0JIbIIE OOIIECTBEHHOIO, Ha KaKOH-TO KOHKPETHBIM MEpPHOJ, TaKoe
pa3IuyYeHHOE SHEPronH(POPMAIMOHHOE COCTOSIHUE BOJIBI BIMSIIO U CYILIECTBEHHBIM 00pa3oM.

B nHayuHO#l M CBETCKOH cpele A0 cel MOphl 3a7aroTcs OE30TBETHBHIM BOMPOCOM: KAaKHM Ke
00pa3oM M 4TO €XKEroJHO MEHSJIOCh B COCTOSIHMAX BoAbl? HamOosplee BIMSHHME HAa TaKOBOE
U3MEHEHHE BOJbl OKa3bIBAaeT, KaK HHU CTPaHHO, TPUTUH BO BCEM pa3HOOOpa3HM €ro
SHEPTreTUYECKUX COCTOSTHMI! 3aueM Hy)KHa BoJa OMOCTPYKTypaM BOOOIIE, U MPUYEM B JAHHOM
cllyyae Kakou-To TpUTHil (TeM Oosee u3 Tabnuiel camoro Menzeneesa)?

B ocHOBHOM, U1 TOrO, YTOOBI HU3BJIEYb BHICOKOOKTAaBHBIE COCAWHEHHS B MX HEMHEPIIHOHHOM
COCTOSIHMH, T.€. KJETKe Mo3ra TpeOyeTcsi Tak Ha3blBaeMasi OKMBas BOJA» C KOHKPETHBIMH
napaMeTpamMu IO SHEPreTHYeCKUM OCOOEHHOCTSIM M COCTOSIHHSIM TPUTHA. MO3r U3 Takou
«OKMBOM BOJIBI» IMOJIy4aeT OCHOBHYIO HEOOXOIMMYIO SHEPreTHMUYECKYIO0 MOJAMHUTKY U HE MPOCTO
MOANUTKY, a MPUMEHSET DHEPIMM TOJIBKO KOHKPETHBIX YacTOT (HEMHEPLUUOHHYIO Maccy),
XapaKTepU3YIOIUX BCE OCOOEHHOCTH €ro JIesTeNbHOCTH MMEHHO B 3TOM KOHKPETHOM TOAY U
UCTIOJNBb3yeT €€ (SHEpruro) i CBOCH (DYHKIMOHATHHON >KU3HENCATEIBHOCTH B TEX YCIOBHUSX
peanbHO IPOUCTEKAIOIIEH OKpYXKAloWeHd JACHCTBUTEIBHOCTH, KOTOpas IO Mporpamme
IpeorpeiesieHa TOAOBBIM 3MHU3010M OOIIEro COOBITUIHHOTO XpOHOIpoIiecca. A UMEHHO € 3THUM
U CBSA3aHbI 0COOEHHOCTH (POPMHPOBAHHUS CO3HAHUS (HApALY C JPYTUMH (aKTOpamH) B 3TOM
KOHKPETHOM TOJy.

Heo0x0auMo0 OTMETHTH, YTO, HECMOTPS Ha Pa3HUIly MHIMBHJIOB MO T€HOTHUIIAM MO3ra, BOJAA
HYXHa U KaK Obl «OIX0IuT» BceM. Ho KaXKplil pa3nMyeHHbI 0 TeHOTUIIaM MO3Ta UHAWBUJ
WINA TPYIIBl U3 HUX MOJIYYalOT M3 BOJBI MMEHHO TOJBKO T€ YAaCTOTHI (OKTaBbI) SHEPTUi, Ha
KOTOPBIX pab0OTaeT MMEHHO MX MO3I B TE€UEHHE 3TOro roga. YejsoBeKk HE MOXKET MPOXKHUTH 0e3
Boabl Oonee 3-5 cyrok. OH MOCTOSIHHO JOJDKEH HMMETh JHEPreTHUYECKYI0 «IOAMUTKY» U3
CTPYKTYp TPUTHS, KOTOPbIE HEOOXOJUMBI €MY C YyYETOM OCOOEHHOCTEH ero KOHCTPYKIMU MO3Ta,
HO BCJIEAICTBHE PA3IMUEHHOCTU MHIMBUJOB [0 N€HOTUIIAM, KKl U3 HUX MIPUMEHSET pa3HbIi
II0 YacTOTE U XapaKTEPUCTUKE TPUTUH (IIpaBla, HAyKe MOKAa M3BECTEH BCErO JUIIb OJWH THII
TPUTHS).

[IpuMeHnuTeNbHO K PeaTbHOCTSM TEKYILEro mpoliecca pa3BuTus L{uBunmM3anuM MHTEPBEHTCKAs
Cuctema VYmpaBieHuss udepe3 pemerku ciosi Ne6 Armocdepsl €KErogHO yCTaHABIMBAlA
UICHTU()UIIMPOBAHHBIN 3TAJIOH BOJBI B COOTBETCTBUH C MPOTPAMMHON 0COOCHHOCTBIO OYIyIIHUX
WCIIOJIHUTENBCKUX JIEHCTBUN M COOBITHIA 3TOro roaa. Yepes 3TO OCYIIECTBISUIOCH BOBIICUCHHE
TaKUX HWHIUBUIOB, KOTOpPbIE OBUIM OBl TMPHUTOAHBI IO CBOEMY MO3TY Ui KOHKPETHBIX
3aIJIaHUPOBAHHBIX JIessHUM roaa. Tak ocymiecTBisiach amodaTHYHas s JIIOJEH agpecarus
SHEProMH(OPMAIIMOHHBIX COCTOSIHUHA BOJBI C YYETOM HEOOXOAMMOCTH WX BOBJICUECHHOTO
ydacTtus B OyayIiue coObITHS.

Ecnu MO3r BbIIEIEHHON TPYIIBI MHAMBUIOB MO CBOEMY HOBOMY (DYHKIITMOHAJIHHOMY HaJI€IICHUIO
Ha TOJ] TOJydYald «HOBYIO NPOTPAaMMHYIO YCTaHOBKY» Ha Oojiee BBICOKHE OKTaBbl CBOUX
HEMHEPIIMOHHBIX COCTOSIHUM, TO MMEHHO B TPUTHM 3Ta OKTaBa (1o komanue ¢ JIyHbI) nmena
MaKCUMyM TOTEHIMAJOB, a MOTEHIHAJbl OCTAIbHBIX OKTAaB CHIDKAINUCH JI0 3(P(PEKTHBHOTO
MUHHMYyMa. BHeliHe Boja ocTaé€rcs TOW ke (OHA MOXET JaXe H3MEHUTb CBOW IBET OT
TPaaUIIMOHHOTO Ha 3€JIEHBIN), HO B CBOCH OCHOBE OHA Oy/IeT UMETh Ha I'oJl HEOOXOIUMBbIE HOBBIE

YaCTOTBI CBOCTO SHEPTCTUICCKOTO COCTOSAHM .
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OTO MpU MHTEPBEHTAX MPOHMCXOJUIIO BCETJa, HO MPH MyCKe KaKOW-TO MPHHIMIIAAILHO HOBOM
[IporpaMmbl, BCE KOPPEKIIMU DHEPTETHUECKUX COCTOSIHHMA BOJBI OBLTHM BEChMa CYIIIECTBEHHBI.
Bona, koropast 6su1a 100 et Ha3aa U BoJa, KOTOpast UMEETCs ceiiuac, 3HAYUTENbHO OTIUYAI0TCS
M0 CTPYKTYPE HEUHEPIIMOHHOW MAaCCHI.

A 17151 KaKo# e BOJbI OyJeT MpueMJIeMO OIpeesieHne, KaKk «MepTBast BOIay»?

OT0 BOJa IO CBOEMY COCTOSIHUIO MMEET TOJIBKO I'PaBUTAIL[MOHHBIE YaCTOThI TpuTHs. Ecau mosr
MOJIy4aeT TaKyl0 «MEPTBYIO BOJY», OH BBIHYXKJCH pacxoJ0BaTh COOCTBEHHBIE 3HEPreTHYECKHE
3arachel, 4YTOOBI BEIOPOCHTH TaKOW «HOJAPOK» M3 OpraHu3Ma. B KpUTHUECKUX CHTYaLHUAX TaKUX
SHEPTeTUYECKUX «3allacoB» MOXKET W He ObITh, M TOTJAa YINOTPEONEHHAs «MEpTBas BOJA»
CTAaHOBUTCS «SIIOM».

Mopckas BoJga TOKE MUMEET TPUTUM BO B3BELICHHOM COCTOSIHMM, HO B HEM HET TE€X YaCTOT
TPUTHS, KOTOPBIE HYXKHBI MO3TY JIFOJICH.

[To 310l mpUuYMHE OHA HE MPUrOJHA JJIS YNOTpeOIeHHus aaxe mocie e€ onpecHeHus. B stom
IIPUYMHA HECOCTOSTENBHOCTH IIPOrPAMM OT IIBITJIMBBIX UCCIEAOBATENEH, KOTOPHIE YCTPEMHUIIUCH
HaIouTh BOJIOM HaceneHue crpad A3uu u bimkaero Boctoka, momydyeHHON U3 MOPCKOM CpeJibl.

Bona, ounieHHas OT 4acTH HEMHEPLHMOHHOM MAacChl, BBIBOJUTCS U3 OPraHU3Ma B BUJIE MOYMU U
nota. [Ipu BeIOpOCe U3 MIIOTH HHIUBUIA MOYH U TIOTa, KyOW4ecKast peiéTka BOJbl COXpaHsETCs.

Kcratu, no pasHuie SHEPreTUYECKUX COCTOSTHUM «MCXO/Has BOJa — MOYa», aHAJIU3 MOCIEAHEN
MOJKET TMOKa3aTb OCOOCHHOCTH CTPYKTYpPhl MO3ra MHIMBHUIA, MMOCKOJbKY B HEH HaXOIsATCs B
OCTaTKe T€ YacCTOThbl SJHEPIU, KOTOPBIE MO3T HE UCIOJIb30Bal (IEPCIEKTUBHAS UArHOCTHKA AJIs
OTIpeieNIeHNs] TEHOTUIIA MO3Ta JUisi OyIyIUX HcCclieioBaTeNeil).

[To noruke cyKIeHHI, XOTEIOCh ObI KOCHYThCSI HEKOTOPOTO «CBETJIOT0Y» OYAYIIEro, CBSI3aHHOTO
B TEPBYIO OYepe/lb C HBIHEITHUMHU U MOCIEAYIONUMU U3MEHEHHUSIMH YHEPTOUH(POPMAITMOHHBIX
cocrosiHui BoAbl. Hamu ObwIO paHee oroBopeHo, uro HauuHas ¢ 2012.04.24 (cmena CucremHOM
BIIACTH) Ha TUIaHETy 3eMutst 00Jiee He JOCTaBISETCsl TPUTHI CO CIyTHUKOB IaHeT. Ero o6bsem co
CHIDKAIOIEH TEHIICHIMEH yIEep)KUBAETCS 3a CUET €ro HEJOCTATOYHOW BBIPAOOTKH C MOMOIIBIO
TEeHEPUPYIONINX OOBEKTOB, 3aBE3EHHBIX W PA3MEIIEHHBIX B OMPEACIEHHBIX MECTaxX IIaHEeThI
uHTepBeHTCKOU CrcteMoil. Kak ObITh JIOASIM, 3HAUUT, OHU OOpEUEHBI STUM CaMbIM Ha OTHUOEIb
B CBOEM Omikaiiiiiem Oymymiem?

Jla, oOpedeHbl Ha HEBO3MOXHOCTh CBOETO CYIIECTBOBAHMs BOOOIIE, €Clii HE Oy/leT W3MEHEHa B
CTOPOHY CYIIIECTBEHHOTIO MOBBIIICHUSI OKTaBa WX Mo3ra! B 3ToM U 3akimioyaercs ojJHA U3 TailH
BCEH CyTH, CBsI3aHHOM ¢ Bocco3aanuem Yenopeka!

Ecnu Boccoznate YenoBeKy €ro mpexHee COCTOSIHWE MO3ra IyTeM IMOIHATHS €ro XOTs Obl J10
ypoBHsI OKTaBbl 96+124 (a HpIHEIIHEe — MakcUMyM 64 OKTaBa y UpE3BbIYAHO €JMHHYHBIX
WH/MBUJOB), TO HEOOXOJMMOCTH B O0S3aTENbHOM HaJUYMU TPUTHUS B BOAE (BO BCEX €ro
00s3aTENIbHBIX HYHEPTeTUYECKUX COCTOSHMX) oTnaaer. Mo3r YemoBeka Oyaer HMeETh
BO3MOKHOCTh OJHEPreTUYECKOW TMOANUTKA M3 HSHEPreTUYEeCKUX pemeéTok Di-KOHCTPYKIMH
OKpyXaromel cpeibl. B TakoMm ciydae mpuMeHEHHE BOJBI U camMa Bojga OynaeT moTpeOHa
YenoBEKOM TOJIBKO Il 0OecreueHHs] BTOPOCTENEHHBIX (DYHKIMHA JKU3HEIACATEIbHOCTH KIETOK
IUIOTH  (BBIPAaOOTKAa «POJHOTO THIA» TPHUTUSA JUII MCTUHHOM NHMTHEBOM BOJBI Oyrder
OCYIIECTBISATHCS MO-IPYTOMY).

Ho »5T0 BO3MOXKHO TOJIBKO U JIIOACH, KOTOpbIE HAaMU paHEE OIPEUEIAINCh, Kak
NpSIMOMHTErpUpyeMbIe B Oy/yiiee. A Kak ke ObITh C YCIIOBHO HHTETPUPYEMOM TPYIIION JItoaei
(amanrarus yepe3 3+5 MOKOJICHUI ), KaK M BEIKUBAThH?




DTOT BOIPOC, pPEIIacMBblii HE Yepe3 3KOHOMUIO BOIBI C TPUTHEM, caM Mo cebe oOpeTaer ocodoe
CTpaTerMyecKkoe 3HAueHHe, HO Ui 3TOr0 INPEeIyCMOTPEHO HHOE pelIeHHe, a He B paMKax
HBIHEITHUX CYXJICHHI ¥ TeM 0oJjiee He B IyOJMIHOM HH(POPMAIIMOHHOM BapUaHTE.

A ADAHACEHKO.
22.01.2014

http://www.salvatorem.ru/?page 1d=834
http://www.liveinternet.ru/users/5014098/post309269558/
https://vk.com/topic-64797985 30117157
http://svetl.forumgrad.ru/t503-topic#1792
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Mmuenne /InjieTranra oT HAYKH

OUBUKHI MOMPOCHJIN TOKA3ATD
MOJE3HOCTH KPEIEHCKO! BOJbI

Cotpynuuku ¢usndeckoro @akymnbrera CIIOI'Y wnanpaBuwim B I'YII «Bomokanan CaHkT-
[TeTepOypra» 3anmpoc o 1eIeco00pa3HOCTH MPOBEACHUS Ha TOPOJICKOM CTAaHIIMH OYMCTKU BOJIBI C
MIOMOIIIBIO TIPABOCIABHOTO 00Opsga ocBsAlleHHs Ha mpa3aHuk Kpemenus. O6 3ToM coobmiaer
"Jleura. Py" co cchuikoii Ha «Pocbant» 4 despars.

3ampoc nmoanucany 3aBenyomue tadoparopusmu ¢puzdaka Muxaun Apxurnos u Cepreii benos.
VYueHble TONPOCHIN TeHepalibHOrO aupekTopa «Bomokanamay @enukca KapmasuHoBa
«IOATBEPIUTh JOKYMEHTAIBHO (3amMepamMu  (U3UKO-XMMHUYECKUX CBOWCTB BOJBI), YTO
BOJIOIIPOBO/THASI BOJIA MOCIIE «OOpsia KPEIIeHHs» ICHCTBUTEIBHO MPUOOPENIa HOBBIC, TMOJIC3HBIC
JUISL TIOTPEOUTENSI CBOMCTBAY.

Taxoke pu3ukH NpocsAT OOBSICHUTH MOTPEOUTEISIM, «IIOYEMY 3Ta TEXHOJIOTHSI HE MCIOJIB3YeTCs
eXeHEBHO «BogokaHaiom» B HENSIX yIAy4IIeHHUs KaueCTBA BOIbDY.

WHTepec y4eHbIX BBI3BAIM COOOIIEHNS Mpecc-CiykObl «BomokaHanay 0 TOM, YTO 00psA
OCBSILIICHUS BOJIbI MPOBOJAUTCS HAa CTAHIMH OYUCTKH exeronHo. «Kak oTMedaoT pabOTHUKU
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http://www.salvatorem.ru/?page_id=834
http://www.liveinternet.ru/users/5014098/post309269558/
https://vk.com/topic-64797985_30117157
http://svetl.forumgrad.ru/t503-topic%231792
http://www.lenta.ru/news/2013/02/04/water/
http://www.vodokanal.spb.ru/presscentr/news/vodokanal_v_prazdnik_kreweniya_osvyawaet_vodu1/
http://rnto.livejournal.com/pics/catalog/378/14370

CTaHLIUH, BOJA, MPOIIEANIasl Yepe3 Hero, AeUCTBUTEIBHO MpuoldpeTaeT ocodbie cBoiicTBa. Ecnu
HaOpaTh ee B OT/AENbHBIA COCY/I, TO OHA OCTACTCS YHCTOM U MPO3PAvYHOM B TEUYCHHUE BCETO TOa»,
— TOBOPUTCS B COOOILIEHUH MTPECC-CITYKOBI.

OnuH U3 aBTOPOB 3ampoca Muxamin ApPXHUIIOB KOHCTaTHPOBAJ, YTO HAy4YHOE COOOLIECTBO C
OIIaCKOM OTHECNIOCH K ero nHunmaruse. «Koiern modossmcy — SKO0ObI, IO HOBBIM IIPaBUIIaM,
3TO OCKOPOJICHHE YYBCTB BEPYIOIIUX U 32 3TO CAXKAIOT B TIOPbMY», — CKa3aJl Y4eHbIH, J00aBUB,
yto emy u Ceprero benoBy ynanoch yroBOpUTh TOJIBKO OJHOTO KOJUIETY IOANMCATH 3aIlpoc.

IIpaBocnaBublil npa3aHuk Kpemenuss ['ocnonns TpaauuuoHHO oTMedaercs 19 sHBaps 1o
HOBOMY cTuiro. IIpa3qHuK mocesiieH MOMeHTy kpewenus Mucyca Xpucra B pexe Mopaan u
cHUcXOxJeHuto Ha Hero Cearoro Jlyxa. B Kpemenne llepxoBb OocBsIIaeT BOLYy, KOTOpas
CUMTaeTCs 1eNIeOHOM B TeUEHUE BCEro MOCIEIYIOIETo ro/a.

MHEHMUME JWIETAHTA OT HAYKH

C BOJIOI CBSI3aHO HE TOJBKO OCOOEHHOCTH €€ ymoTpeOineHus. B pasroBOpHOH NpakTHKE JHUThH
BOJY - 3TO O3BYYHMBAaHHME HAOOpPA IMYCTHIX BBIPAKEHUN, YACTO HCIIOJB3YEMbIX B aruTallMOHHBIX
[EeNIAX U B CKa3Kax O CYACTIIMBOM OynymieM. B HaydHOH cpene «yMBIThCS» - 3TO MPOBATUTH
3alIUTy AUccepTanuu. B o0uxoe ucKynaTh - 3TO U BBIKYIATh KOHS WM peOEHKa, M OMYCTUTh B
JIepbMO KOHKYpEHTa, M 00JaTh M3 JYXH MPOX0XKUX, Mpoezxkas Ha aBToMoOmie. Boga ObiBaer
pa3Has - coyi€éHas, IpecHas, JOXKJeBasi, KojojJe3Has, peuHas (o3épnas). Ho rmaBHoe, coriacHo
aKaJieMHU4ecKoil ¢opmyne, oHa — «royiyboBaTas B TOJCTHIX ClIOsiX». Hayke TOYHO HM3BECTHO,
CKOJIBKO BOJIbI HaJI0 B CYTKH BBIIIUTH CPEAHEMY UEJIOBEKY, B IiepecuéTe K BepOIIoay 3TO COBCEM
HeMHOTO. HO OTKPBITBIM OCTa€TCsi BOMPOC - 3a4E€M YEIOBEKY BOJIA, U KaKyIO KAy OH yTOJseT?

Kaerka u IHK.

«Hupoko mraraer AsepOaipkaH...» - onHaxasl Beigan JIL.M. BpexneB. Emy Bo3paszunm —
«IIHAPOKO IIArHEIIb, IITAHBI TOPBELLbY.

Hayka miaraer He mIMPOKO, HO CEMUMIIbHBIMU IIAraMu, MOTOMY Ha MYTH HE 3aMETWIA HHU
CBOWCTB JKMBOW KJIETKH (HAyYWJIHCh TOJBKO THIKATh B He€ Wroiyiku), HU ocobenHocreir /JHK.
O0msBreHo, uro uzBectHo yxe 95% JIHK, ocranoce HemMHOTO N00aBUTH (PMHAHCOB, U MOYKHO
3aKpy4YHBAaTh JHOObIC CITUPATIH.

MHuenue aujieTanra.

Knerka, kak CTpyKTypa, CyLIECTBYET B ABYX IpocTpaHcTBax. llepBoe - MaTepuanbHOE, B BUJIE
cOOpKM MOHOB U BTOpPOE - HEMAaTEepHUAIbHOE, WM B BUJIe HEMHEPIIMOHHON Macchl. Bropas yactb
3aHuMaet 97% oOrell CTPYKTYpBI KJIETKH, U UMEHHO B HEH M UIYT Bce peoOpa3oBanus. Kierka
OrpaHUYeHa CTPYKTYPOH KOHTPOJIs, MOCTPOEHHOH B (hopme KyOa. Ho KOHTpoJIb KyOa orpaHuyeH
(+/-) 20%, a HewHepHHMOHHAas Macca KIeTKH wuMmeeT mupenensl (+/-) 48%. Ilostomy mis
YCTOMYMBOTO COCTOSIHUSI KJIETKH SHEpreTudyeckue KosnebaHus e€ CyIiecTBOBAHUS HE JIOJKHBI
IIPEBBIILIATH BO3MOYKHOCTEN BHEITHETO KOHTPOJIs. Bee pacuérel B Ki€TKe MPOU3BOASTCS TOJIBKO B
(GYHKIUAX 30JI0TOTO cedeHus. B To Bpems Kak pacd€Thl Ha KyOe MOXHO MPOU3BOAUTH B JIIO00M
CUCTEME.

3HaueHue yCTaHaBJIMBAET pu
, MUHUMYME (QYHKIMH Y = X' HWKHHU
Nycre £ _-,ﬁj;]_ = ROOTOE CeYeHHMe npeaci JJIA MMPOBCACHUSA 100%
2 ” O6M€HHE:IX IIPOLIECCOB, MPOUCXOIAIINX
Torma arcCos(f ) = 36.6 B JKUBOMU KJICTKEC.
Bepxuuii npenen = 43.5, HuxHUMI
npeaen = 12.4. Ksantoanue no 0.012.



http://rnto.livejournal.com/pics/catalog/378/14702

Kak HM CcTpaHHO 3TH 3HA4YeHHUs COBIAAAIOT ¢ TemmepaTypold. [Ipu M3MeHeHHH OOMEHHBIX
MPOIIECCOB KJIETKA «3alpallvBaeT) »JeMEHT Z (OmucaH HWXKE), UM CHCTeMa KOHTPOJIA
MH(POPMHUPYET MO3T O TMOCTaBKE 3TOTO AJIEMEHTa. DJIEMEHT Z MOCTaBJSETCsS TOJBKO B (opme
HEMHEPLIMOHHON MacCCHI.

O JIHK Hayke u3BecTHO BC€ - 2 cnmpanu, 4 kogoHa. M3BecTHo 0 Hannuuu 20 aMUHOKHCIIOT, HO
HEHU3BECTHO O Hanu4uu pH.

B otrnensHON pa®oTe ObUIO MOKa3aHO, YTO Ha CTPYKType KyOa 4 KoJoHa AaloT WMeHHO 20
aMHHOKHUCIOT. JlonmomHuTenbHO 44 (opMupyioTcs B KIeTKe, HO OHHM IOJ 3aMKOM M JUIs
M3yUYEHHsI TOKa HE BBICTABISUIMCH. B TO ke Bpems mrobast u3 20 aMUHOKHUCIOT UMEET MPeJIelibl
pH = 6.22 - 6.88.

OcTtanbHble aMUHOKHUCIOTHI UMErOT npenensl pH ot 4.2 no 6.88. Ilpu moctuxkenuun pH = 4.2
KJIETKA 3aIlpallliBacT JIEMEHT Z.

Boaa u BeceHHee PaBHOJICHCTBHUE.

Kakoe oTHOmIeHHME BOoJa HMMEET K BeCeHHeMY PaBHOAeHCTBHIO? C TOUKM 3pEHUS HAyKH -
HUKaKoTo0. M3BecTeH KpyroBOpOT BOJBI B IPUPOJIE U JHOO0H IKOIBHUK 3TO MOXKET JJoKa3aTh. Ho
3TO TO K€, YTO U MCTHHA A ['MApOMETIEHTpa: «BETEp MOJydaeTcs MOTOMY, YTO JAEPEBBS
KauyaroTCsa», a TAKKE «IUKIOH (AHTULMKIIOH) IPUHEC TEMIIEPATYPY».

OTmMeTuM, 4TO 3UMHEE COJIHIIECTOSIHUE - 22 AeKaOps. DTOT JIeHb COBIAJAET C BKIOYEHUEM BCEX
KommnekcoB 3emnu. BecenHee paBHoaeHcTBHE 22 Mapra. OTO - JaTa BBIKIIOYEHHS BCEX
KommuiekcoB, u n0 22 nexabpsi paOoTaioT TONbKO aBTOMaThl KOMIUIEKCOB, KOTOpBIE IO
pe3ysapTaTaM KOHTPOJISI IPOU3BOIAT KOPPEKIUIO.

MHueHnue auJjaeTaHTA.

B Conneunoli cucteme umeeM 54 criyTHHUKA TUTaHeT. YacTh STUX CITYTHUKOB - aMOaphl AJIeMEeHTa
Z, 3amachl 3HAUUTENBHBI, O BTOPOTO MPHUIIECTBHS XBAaTHT. 1pyOKH CBSI3M 3eMJIsl - CIyTHUK
MaTKa UCIIOJIb3YETCSl HE TOJIBKO JUIsl YAEpKaHUsS BCEH CUCTEMBI CIIyTHUKOB, HO U JUIsSl IEPEKaYKU
aneMeHTa Z (HEeWHEpIHOHHOW Macchl) Ha 3emito. CoOCTBEHHO caMa Tepekadka 3aHumaer 12
nHen ¢ 26 nexaOpst mo 6 sHBapsa. Pemérka atmocdepbl 3eMiad B 3T THH 3allOJHSETCS HE
CBSI3aHHBIM 3JIEMEHTOM Z, U 7 sSHBaps MPOU3BOAUTCS IYCK CBSI3KU. 3aBEPIICHHUE CBA3KHU - 17
SIHBapsi, HO y)ke 18 siHBaps yctanaBinuBaercs [IporpaMMHuas HopMa BObI, B KOTOPYIO 100aBJeH
onemeHT Z. Ilocme IlacXxu Ha4yuMHAETCs aKTUBHOE pPAcXOJOBaHUE OJJIEMEHTa Z BCEMH
ouoctpykrypamu, a takke oobekramu (HJIO), u ero 3amacel k aekaOpro cHuxkaroTes a0 12%
HOpPMBIL. Jlaniee LUK IOBTOPSETCA.

KpyrosopoTa anemeHnTa Z He CyHIECTBYET.

TpI/ITI/Iﬁ - OCHOBA CylI€CTBOBaHUA JKHBOM KJIETKH.

Wtak, snemeHT Z - 310 TpuTuil. OH CyIIECTBYET TOJIbKO B HEMHEPLIMOHHON Macce, U TOJbKO B
IIPECHOM BOJE.

Ecnu B Bonie ecth Tputnii (He Hike 12%), To Boja - nutheBasi. Eciu conepikaHue TpUTHS B BOJIE
Huxe 12%, To Bbl MO>KeT€e BBIIUTH JECATKU JIUTPOB U MYUUTHCS OT Kaxabl. CTpyKTypa TpUTHS -
3T0 8 «3aB00OB MUKOsSIHa», CBSI3aHHBIX BHEIIHEH peméTkoil ¢ 16 «aHTeHHamu». Hanuuwne
AHTEHH I103BOJISIET CBSI3aTh HEMHEPLUOHHYIO MacCy MOJIEKYJbl BOJbI ¢ PEIIETKOM TpuTHs. [lpu
9TOM cO31a€Tcs CTPYKTYpa, HE MO UIeXkKallasi pa3joKEHUIO.
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Honnass yacte (opmupyer (GopmMy MOJIEKYJIbl B 3aBHUCUMOCTH OT SHEPreTUYECKHX 3aIacoB
TPUTHS (BECHOM Karutd OIS KPYITHEE).

Ecnu k cymMmMapHO# CTpyKType 100aBUTh MHBIE HOHHBIE 00pa30BaHus (LIEMEHT), UMEIOIINE CBOU
«AHTEHHBI», MIOJIyYUM KECTKYIO KOHCTPYKIIUIO.

OpHako Takass KOHCTPYKLUS «IBILIIUT», U €CIIA SHEPreTUUECKUN 3arac TPUTUS MEHbILE HOPMBI,
KOHCTPYKIUS pacchlnaercs (B A0Max MOSBISETCS XapaKTepHOE TOTPECKUBAHUE).

B Mopckoii BoJie TOKe €CTh TPUTHM, HO OH HE CBSI3aH U HaXOAUTCS TOJIBKO B PEIIETKE BOJBI.

Mo:xHo MMPOBECTHU SIKCIICPUMCEHT.

1. M3onupoBanHasi KOMHATa C OKHOM M COJIHEYHBIM «3aifunkom» Ha cteHe. [lpu Baaxknoctu 60 -
80% xoMHaTa uucTas

2. CHU3UTH BIaXHOCTH 10 2 - 3%. [lo Bceli komHare OyaeT MaaBarh MbLb.

To xe camoe IPOUCXOAUT B MOPSIX, BOJAOEMAX - MbLIIb POPMUPYETCS U3 CAMON BOJIBI.

Kakas >xe Bosa coBepiaer «kpyrosopot» B [Ipupoae? Ito Boaa 6e3 Tputus. [lonaB B Bogoém,
I7ie €CTh TPUTHIA, Takasi BoAa pa3z0aBisieT BOJOEM (711 BOOEMA Takasi BOJa - rpsi3b). OCHOBHBIE
3arackl TPUTHS - BO JIbJIaX U Ha rayouHe 10 4400 m.

CKOpOCTb pacxoAa TPUTHS 3aBUCUT OT paJuallMOHHOTO (M TeruioBoro) BosaeiictBus Coinnia. B
MEPUO/I MEXTy BECCHHUM W 3UMHHUM PaBHOJCHCTBHUEM pPAcXOJ TPUTHsS HE MpeBbimaer 77%.
Onnaxo yxe k 2010-07-16 stot pacxon cocraBui 88%.

Kcraru, nocne 5 suBaps u go I[lacxu notpedienue BoJpl MUHUMAIBHO.

Kakue HOCJICACTBHUA TOI'AA MOKHO KIAaTbh 10 3UMHET 0 paBHOI[eHCTBI/IH?

1. Bona OyneTr He MUTHEBOM (TIEHTE, CKOJIBKO XOTHTE, HO JKaX/1a OCTAHETCS).

2. Pazpymienue CTpyKTypbl BOJABI U €€ HCUYE3HOBEHHUE W3 BOJIOEMOB, POJHUKOB, 3aKPBITHIX
E€MKOCTEH.

3. Pa3zpyuienue 3qaHUN U COOPYKEHUH.

4. HeBO3MOXXHOCTh TPOBEIEHHUSI ONEpaTUBHOTO KOHTpois (mogbém HJIO HeBO3MOXKEH, HET
TOIUTHBA).

5. Paspymenue moBepxHocTHOro cios 3emuu a0 h <= -4400 m.

Nrak, ocratku BoAbl BbI cimnu B yHUTa3, U B 3T0 BpeMsa Bam oTkmroumnu Boxy. MoxkHO

UCI0JIb30BaTh BOJAY (€CTECTBEHHO, MOCJE€ OYHCTKH) JUIS MUThS WM MPUTOTOBIICHUS MUIIH?
OKCIIEpUMEHT MPOBEANUTE CaMHU.

Ounenouynas Tabauna norpedaeHns BOAbI YeJI0BEKOM M NMIICHNLeH B CYTKH
(aTp/Kr).

Conepxanue % tpurus Yenosek
OTHOCHUTEIIBHO HOPMBI [MTenuna
B BOJIE (Bec 100 kr)

120 0.002 0.0005
100 0.014 0.0035
66 0.042 0.0105
33 0.084 0.021
22 0.168 0.042
11 0.672 0.193
<1 >100 >100




Ilpu omcymemauu 8 600e mpumusi nuieHuya He Oyoem pacmu.
http://rnto.livejournal.com/159596.html
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Oteet b,B, MakoBa Ha Bonpoc

Yro ke Bce-TaKu NPOoM301LTI0 ¢ BOAOI B HOYD
Ha 19 susapsa 2013 r?

http://www.salvatorem.ru/?page id=2054
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Bomnpoc 31:

bruta nHpopmanus, 4To B CBA3M € MpOIlecCaMH, KOTOpPbIE MPOUCXOIAT celyac (M3JI0KEHHBIMU
Ha Bamewm caiite), nmpaktnuecku BCE meaunumuckue npemnapatsl (TABJIETKUW) mpekpamiaror
CcBOE BO3JciicTBME Ha opraHu3M YenoBeka, W MOITOMY BOJA, KOTOpas HAXOAWUTCA B

CCTCCTBCHHBIX UCTOYHHUKAX (KOJIO[[I_H:I, POOHUKH, PCKH, BOAAHBIC KOJIOHKH 3a FOpO[[OM) SABJISACTCA

HEKOM ITAHAIIEE! (anbsTepHaTHBO# jeKapcTBaM) CErofHs JUIs Joieil. Tak M 3T0, U eciu

tak, T0 Kak [IPABUJIBHO ee (Boay) ymoTpeOisTh C IeNbl0 0370poBieHHUS YenoBeka?
Orser:

JIeCTBUTENBHO MPOU30LIEN MPOLECC MPOrPaMMHOI YCTaHOBKM IO BBEJIEHUIO 3X-TOJAWYHOIO
SHEPrOMH(POPMALIMOHHOTO COCTOSIHUS BOJIBI. MBI OyJeM OrpaHUYMBATHCS B CBOMX IMyOJUKALIUAX
B 9TOM HaNpaBJICHMM U HE MOXKEM IPEIOCTaBIATh IOJIHYI0 HH(OPMAIMI0 O HBIHEIIHEM
COCTOSIHUM BOJIbI, IOCKOJBKY 3apaHee HaM H3BECTHO, YTO «I0OpBIX» HAMEpEeHHH y HBIHE
CYILECTBYIOILLET0 HACEJIICHHS ITOPa3l0 MEHBIIIE, YEM UHBIX.

Bone HbIHE HEOOXOIMMO TMOMOraTh, a HE MPOSBIATH OTHOCHTEIBHO HEE arpecCHBHBIX
YCTPEMJIEHHH, TMOCKOJIbKY OHa OY€Hb paHuMas (moka). JloBoxy 10 Bamiero cBeneHus, 4To yxe
CYILLIECTBYIOT IMOINBITKA HEKUX MBITIMBBIX HCCIEIOBATENEH B HEKOTOPBIX CTpPaHaX, KOTOPBIE
YCTPEMJIEHBI TE€HEPALMOHHO BO3JCMCTBOBaTH Ha BOAY C LEIbI0 MPHUBEICHHS €€
MH()OPMAIIMOHHOTO COCTOSIHHS, JOBOJS 1O YPOBHS HEBO3MOXKHOCTH €€ MPUMEHEHHUS, Kak

nuTbeBol. Kak BaM HpaBsTCs TaKOBBIE YCTPEMIICHUS?

Ecnmu B ceil yac mpenocTaBisTh TOYHYIO HHGPOpMaMi0O 00 OCOOCHHOCTAX MOCTPOCHHS
SHEPreTUYECKON PEIIETKA COBPEMEHHOM BOJBI, YBEIOMIIATH C KAaKOM LENBIO IPOUCXOIAT
pa3nuYHbIe U3MEHEHUS €€ COCTOSHUM, KaKOBBI €€ 0COOCHHOCTH B Pa3IMYHBIX (YyHKIMOHAIHHO-
TEPPUTOPUATBHBIX HAJEICHUSAX, KaK OyleT MEHSThCSA IMpolecc CuHTe3a (IIOPhl B pe3ylbTaTe
9TOTO M IpodYee, TO YK JIydllle Cpa3y Ha OINPEIECICHHOEC BpEMs JIMKBUAUPOBATH >KU3Hb HA

IUIAHETE M Yepe3 HEKUH KOPOTKMM IPOMEXYTOK BpPEMEHHM HAuyMHATh BCE CBI3HOBA.

OtHOcHUTENbHO JIeYeOHBIX, @ TOYHEE O3J0POBUTEILHBIX CBOWCTB BOJABI? MBI HE clelnaem
OTKPBITHUSA, IOCKOJIBKY TAKOBOE YK€ 3@ HAC CIEJIAHO THICSYM JIET Ha3al, — BOJIa CaMO€ MOIIHOE U
3¢ deKTUBHOE CPENCTBO B (PM3MUECKOM IUIaHE IO BBIBOJIY HE TOJHKO TOKCHHOB, HO M MHBIX HE

HY>KHBIX TTOCJICJICTBUII OOMEHHBIX MPOIIECCOB OPTaHU3Ma.

Ecth onHa ManeHbKass 0COOEHHOCTh, KOTOpasi 3aMe€UeHa MHOTHMMU JIIOJBMH TUIAHETBI: BCSIKas
qrcTas BOJAa OYEHB IMOJIe3Ha (MaKCUMAaIbHO) UMEHHO TaM, /e OHA BBIXOJIUT CBOUM HMCTOKOM.
Bcesikne MuHepanbHbIC WIH JISAHUKOBBIE BOJBI KaBka3a, — 9TO TaHb TpaauIldii, HO He moiibk3a. Ha
yIaJeHU OT UCTOYHUKA OT 1,5 0 2 KM, BCsIKast BOJa TePSET CBOU LIEIUTENbHBIC KauecTBa Ooee
yem Ha 80%.

[TpueskaiiTe MONUTh K HMCTOYHUKAM, €CIM XOTHTE OBITh 370POBBIMH, a €CIH IKelaere
JemyTaTckoe Mecto, To 3T0 Bamr Beibop. Ha Bompoc, kak e€ muth? B OCHOBHOM, TioTas
BOBHYTPb (€CiH JUIsi BHYTPEHHEr0 ynorpetienus)!
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OnHako, 1Mo Mepe JOMyCTUMOM MyOJIMYHOCTH B MHTEpPECAaX MPAKTHUYECKOTO JKUTEHCKOTO IUIaHa,
KOHEUHO ke, MHpopMmaius OyneT mpenocTaBisaThea. boiee Toro, chopmupoBaHa rpymma
JOCTaTOYHO TMPO(PECCHOHANBHBIX YYEHBIX M TEXHOJOIOB, KOTOPHIM IIOCTABICHBI 33/a4H
TEKYIEr0 HCCIENOBAaHMs IO TEXHOJOTHSIM SKOJIOTHMYECKOH OpHEHTAIlMM W IMPHUTOTOBICHUS
Pa3NUYHBIX MOTPEOHBIX COCTOSHUM BOJBI, B TOM YHCIE WU JUIS JIe4eOHO-MTPO(UIAKTUIECKOTO
npeaHasHaueHus. VIMEIOTCs OJMOKUTETbHBIE PE3yIbTATHI.

Mory moxa BbIpa3uTh MPOCKOY: HE MBITANTECH pa3pyliaTh BOAY, JaXe MPH MPOX0KICHUH Yepes3
Oapbepbl pa3pyllaloLIero Xapakrepa Hamozo6ue [HIposneKTpoCTaHIuH, HCKYCCTBEHHBIX
KaHAJIOB, M3bATHE U3 He€ BOJOPOa U mpoyee. OHa yMeeT HaKa3bIBaTh!

Boay HyxHO mI00UTH M JJake pa3roBapuBaTh ¢ Hel Mo-100poMy, ecnu Bam xouercs mpoaauThb
CBO€ OMOJIOTHYECKOE CyIIeCTBOBaHUE, Toraa OHa, Kak yacTh «MaTepu 3eMiiny» Halleld HaloJHUT
Bac crionHa 4y1oTBOpeHHOM SHEprueil akTHBHOTO OBITHSI.

OTHOCHUTENBHO MEIULIMHCKUX
MPETapaTos. JlelicTBUTENBEHO B
MIOCJIEAHUE MECSIBl B MEAUIIMHCKON
npakTuke (y peajlbHbIX BpayeBaTelleH, a
He remieTMaxepoB B OEIBIX XajlaTax)
3aMe4yeH ekt CYIIECTBEHHOTO
CHIDKEHMSI 10  OPUEHTUPOBAHHOMY
BO3JICHICTBUIO HEKOTOPBIX MEAMLMHCKHUX
IIpEenapaToB.

Her HeoOxoauMoCTH B aHHOTAI[HOHHOM

o030pe cremeHn CcHIKeHUs 3¢¢exrTa,

JIOCTaTOYHO CKa3aThb OJHO, — €CIM IpenapaTbl M3TOTOBJIEHBI HAa OCHOBE CBHIPHEBOrO 0Oasuca
MIPUPOJHOTO €CTECTBA, TO HUKAKUX OTPHUIIATEIBHBIX KOPPEKLUH M0 JaHHBIM IpenapaTaM HeT.

Ecnu xe mpenaparbl - HAa OCHOBE PYKOTBOPEHHON WMHHUIMATHUBBI, TO, ACHCTBUTEIBHO, Jy4lle
n30eraTh UX MPUMEHEHUS, KpPOME pa3pylIeHUs: OHU OoJjiee HU K YeMy He TPUTOIHBI.

b.B. Makos (HWU 1IYC) OtBetsl Ha Bompockr 2. Bompoc 31.

http://www.salvatorem.ru/?page id=2054
http://svetl.forumgrad.ru/t406-topic
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op LWaybeprep.

Pa3ragaswinm TauHy BoAbl,

Bukrop Ilaybeprep (1885-1958), mpocroii necHuumii, caenajn, BEpOSTHO, CaMmble
(dbyHIaMEeHTaIbHBIE OTKpPBITHS XX CTOJIETHSI W CBOCH TEXHHKOW 3aBUXPEHHSI OTKPBLI
YeJIOBEUECTBY COBEPIIEHHO HOBBIE MCTOYHUKM SHEPrHM. 32 YTO HA NPOTSDKEHHE BCEW CBOEH
JKU3HU €T0 OTKPBITUS 3aMATYMBAIN U OYESPHSUIH.

bonee 60 mer TOMy Ha3ax3TOT 4YEJNOBEK IIOKa3al, KaK MOXHO OYHCTUTh HAIlly BOJIY
€CTeCTBEHHBIM CHOCOOOM M Kak HCHOJb30BaTh €€ OrpoMHyI0 cuiy. Ecaum Obl  Mbl
BOCIIOJIB30BAJIMCh TOrja mMo3HaHusiMH Bukropa IllayGeprepa, To y Hac Obuta Obl HE TOJBKO
XOpoIlasi BOJIa, HO U JICIIEBasi U YUCTasi SHEPrUs U3 BOJAbI U Bo3ayxa. CTOMIIO HAaM 3aMEHUTH
HBIHEIIHIOI THOETbHYIO TEXHUKY B3phiBa (Explosion) OnoTexHuKoW O€3B3pBIBHOTO Pa3pyLICHHS
(Implosion), kak Bce KpymHbIE MpOOIeMbI YenoBeuecTBa ObuM Obl pemieHbl. IMEHHO mo3TomMy
OHH JIO CHX IIOp HE OTITYCKAIOT Hac.

MO>HO BU/I€Th, HACKOJIBKO MO3BOJISET UCTOPHUS, YTO BCE, KTO 3aHUMAJICS BBISICHEHUEM 3ara/iku
BOJIbI, OBUIN JKECTOKO MOJaBJICHBI. Jlake HaMEKH, KOTOPbIe Mbl HAXOJUM B IPEBHUX KHHUraxX U
KOTOpBIE OOBSACHSIOT HaM CYIIHOCTH BOJbI, B MOCIEAYIONINX U3IaHUAX ucue3aloT. CoxpaHeHue
TallHBl BOJABI — 3TO €€ M CPEACTBO TapaHTUU CHUJIBI JeHer. IIpOIeHThl pacTyT TOJNBKO B
HECOBEPILIEHHON SKOHOMUKE.

PemmB mpo6nemy reHepariy Bobl U CeJIaB BO3MOXKHBIM MOJIy4eHHUE JII000ro 00bemMa 1 J11000ro
Ka4yecTBa BOJbI B KAKOM YTOJHO MECTE, YeJIOBEK BHOBb OCBOMT OIPOMHBIE MTyCTHIHHBIC 3€MIIU U
MOHU3UT TEM CaMbIM KakK MPOAXHYIO LEHY IPOJOBOJILCTBUS, TaK M TNPOJAKHYIO IICHY
MAaIIUHHBIX MOITHOCTEH O TaKOTO MHHHUMYMa, YTO OTIAJCT BCSKAs BHITOJA CIEKYJISIIUU STHM.
OOwine TpPOJOBOJILCTBHS M 3KOHOMHYHAS IPOU3BOJIUTEIBHOCTh MAIIUH SBISIOTCS TaKHUMU
COKPYIIMTEIbHBIMH JI0BOJAMH, YTO OOIIIee MpeCTaBICHUE O MHUpPE, a TAKXKe BCE MUPOBO33pEHHE

MIPETEPIAT U3MECHEHUS.




CoxpaneHue TaifHbl BOJBI — 3TO KPYIMHEHIINIA KanmuTal U3 Kanutaios. [1o 3Toii npuunHe 10601
OTIBIT, CITyXAaIUi e€ PacCKpPBITUIO, OECIOIIAaIHO TOAABISETCS B 3apO/IbIIIIE.

Bukrop IllayGeprep, KOTOpBI Hamucan STH ciaoBa Oojiee MOJyBeKa TOMY Hasal, ObLI
HEe3aypsAIHBIM YeTOBEeKOM. UeroBek, mocnaHHbli borom, 4ToObl BHOBH J1aTh "MPOCBEIICHHBIM"
JIOJSIM JIpeBHEE 3HAHHME O CYIIHOCTH BOJbI. UeoBek OECKOMIPOMHUCCHON YECTHOCTH M TMOJIHOM
NPEJaHHOCTH Mpupoae. YeToBeK, KOTOPHI BCIO CBOIO JKU3Hb YIIOPHO OOPOJICS M, CIIOMJICHHBIM,
yYMED B HUILETE U OJUHOYECTBE.

Ho on ocraBui Hacneaue, 60rarcTBO KOTOPOro OECIEHHO, a 3HAHUS MPOI0JDKAIOT BIOXHOBIIATS,
CTaHOBSICh OCHOBOW MHOTHX MMOpPa3UTENbHBIX pa3paborok. [Ipum stom Bukrtop [llaybeprep
OTKPBLI JIUIIb TO, YTO OBLIO YK€ JaBHO M3BECTHO MHKAM, MOHTOJIaM, JPEBHUM XUTeNsiM 0. Kpur
WIM THOETCKUM MOHaxaM, a UMEHHO: Jito0asi BOAA 3aBUXPSETCS, W, €CIH MO3BOJIUTH € Tedb
€CTECTBEHHBIM ITyTE€M, MOKHO IIPOU3BECTU HACTOSIIIEE YYIO.

[To3nanus Bukropa IllayOeprepa ObuH peBOIOMUOHHBIMUA. OHH OINpPOBEPINIM HECKOJIBKO
3aKOHOB THJPOJIOTMM M BBIIUIM IIUPOKO 3a PAaMKH TOIO, YTO MBI, JIFOAHM, 3HAEM O BOJE.
Y AMBUTENBHO, UTO MHOTHE YUEHBIE 0 CUX MOP HE IOHUMAIOT, O YEM OH roBopmil. OJUH U3 HUX,
npo¢. Bunbsrensm bantepe, OblT BEIHYXJIEH YHCTOCEpACYHO Mpu3HaTh: "Kak HaM OBbLIO MOHATH
a3k [llayOeprepa, ecium ero Tpya mnpuHauiexxuT Oyaymemy". Ho Oymyiiee yxke AaBHO
HacTynuio!

JlaBaiiTe BepHeMcs Ha3all, K KopHsaM Buxtopa Illay6eprepa. On poauics B 1885 B riryOunke, B
aBcTpuiickoM T. IIn€KeHIITEH NATBIM peOeHKOM cpenu JaeBATH Apyrux. Ero msans Obun
MOCIIEIHUM UMITepaTopckuM erepem B ban-Mnuie Bo Bpemena ®panna-Hocuda. Oren padoran
TJIABHBIM JIECHUYUM, KaK M Je]l, Ipaje]a U mpampajaea. Buktop 011 HacTosmuM "chiHOM Jeca':
LEJIBIMA JHSIMHU OH OpOJHJI OJUH MO TIYXOH, MOXO0XEH Ha IpeMyduil Jec MECTHOCTH BOKPYT
[InékeHmTeHCKOro 03epa M HAOIIOAAN MPHUPOIY TaK OJIM3KO M C TAaKOH TIIATENbHOCTHIO, Ha

KaKyro ceiuac PEAKO KTO CII0COO€H.

Oten; Bukropa xoTen OTHpaBUTh ChIHA B YHUBEPCUTET, YTOOBI OH M3y4all TaM JiecoBoAcTBO. Ho
Bukrop oTkazancsi, OH CUMTal, YTO MPENOJaBATENN JIUIIb HUCKA3sSIT €ro HEeMmpeayOoexaeHHOe
€CTECTBEHHOE BUJICHUE MPHUPOJIBI, KaK 3TO CIYYHIIOCH C €0 OpaToM, MO3TOMY MOMLIEN YYUTHCS B
0OBIYHOE JIECHOE YUMIIMIIE U CTaJl JIECHUYUM.

[lepBbIii ero ydacTok mHpuHAAISKan KHs3i0 Anonbdy ¢on I[laymOypr-Jlumme: 21 Thicsua
TeKTapoB IMOYTH HETPOHYTOro Apemydero jeca non Crediepnunrom. [laydeprep maro0un 3Tot
JNEBCTBEHHBIN JIeC, KOTOPBIM BpsAd JIM BUAEH Koro emé u3 yoaci. Herponyras mpupona seca
II03BOJIMJIA EMY IIOJIYUYUTh NIEPBBIE BIIEUATIIEHUSI U BO3MOKHOCTh IIPOHUKHYTh B CYIIIHOCTb BOJbI,
4T0 0COOEHHO MHTEpecoBasio Bukropa.

Cuijia oxXJIaKIEHHOH BOIbI

ITepBoe, uto [llayGeprep moHs1, 3TO TO, YTO BOJIA HE JTIOOUT COTHEYHOTO cBeTa. Tak, B jecy yxe
JAaBHO CYIIECTBOBAJ MCTOYHHMK, HaJ KOTOPHIM CTOsUla XWXKMHA U3 KaMHA. llo3xe oHa
oOpymminace, 1 UCTOYHHMK JIKAN MMOJ COJHEYHBIMHM Jy4aMH OTKPBITBIM M HE3aIIHIIEHHBIM.
Bckope oH BHE3amHO HMCCAK, U HUKTO HE 3Hai nouyemy. Ho xorja Haj HUM BHOBb HOCTPOMIH
KaMEHHYIO XIKUHY, BOJIa BEpHYJIach. ENIE OoT IpeBHUX pUMIISIH OBIJIO U3BECTHO, YTO OHU BCET/Aa
3aKpBIBAJIM CBOM MCTOYHUKM KaMEHHBIMHU IUTUTAMHU C HEOOJBIION KPYIJIOi HAca KoM sl BOJBI,

B KOTOPYIO BCTABJISUIM OTBOAHYIO TPYOY, HO TaK, YTOObI B HE€ HE MOMajall BO3AYyX.
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Bopa mo0ut teHs. [ToaToMy Bce pOJHHMKH MPSYYTCS B TYCTOM JIECY MJIM TIYOOKHX paccelnHax
ckaJl. bpocaromue Ha BOAy TEHb AEPEBbS U KYCTApHUKHU MO Oeperam 3allUIIalOT €CTECTBEHHO
TEKYIIHE PEKU U PYUbH.

Kpome Toro, IllayOeprep HaOmroman, 4To MOJHUMAIOIIAsCA BBICOKAs BOJA MaBOJKA BO BpeMs
oTTeneny (BoJa HarpeBaeTcsl) CO3aeT OTMENH U3 IOHHBIX HAHOCOB, KOTOPBIE YaCTO B XOJIOHBIC
SCHbIE HOYM (BOJA OXJAXKIAETCs]) CMBIBAIOTCS caMu c000il. OTCiofa OH chenan BBIBOJ, YTO
noAbEMHAsl CWJIa U CWJIa IOJCOCAa BOJABI JAOCTUIalOT MakKCHMyMma, Korja TeMIlepaTrypa BOJbI
HH3Kas, a e€ TeUCHHE CBOOOIHOE.

BriepBeie oH mokazan 3to 3umoi 1918 r., r. JIMHII UCHIBITRIBAI TOTJA W3-32 BOWHBI OOJBIION
neunut B apoax. B ropax, Ha [Ipmmsrebupre, ObIJI0 MOBaJIEHO MHOTO Jieca, HO HE XBarTajo
BbIOYHBIX J)KUBOTHBIX M JIOCTATOYHOT'O KOJHUYECTBA OOJIBIINX PYYbEB, 10 KOTOPHIM MOKHO OBLIO
Obl crmaBuTh Jiec. M Toraa HUKOMy He u3BecTHBIN JecHuunid IllayOeprep BBI3BaJICS CITYCTUTh
Jiec B JOJHMHY W BBIOpaN Ui 3TOTO MaJCHbKHI TOPHBIM pydel, MOJHBINA MOJBOIHBIX KAMHEH, O
KOTOpPOM BCE 3KCIIEPTHI €AMHOIYIIHO CKa3alli, YTO CILIAB JIECA TI0 HEMY HEBO3MOXKEH. VIMeHHO
toraa Buepsble Bukrop IllayOeprep moaseprcs KpUTHKE: B3TJISAIBI €r0, MOJI, HENPABUIbHBI, a
HarjocTh HecnbixaHHa. [llaybeprepy He pa3 IpUIIOCHh BPa3yMIIATh CBOUX KPUTHKOB.

OH nmoxJancst paHHEro yTpa, B 3TO BpeMs BOJia caMasi XOJOJHas, U 0e301IMO00YHO, B HYXHBIN
MOMEHT, 3aJIUJI JIEC BOJIOW. 3a OJJHY HOYb BECh CIUTABHOMH Jiec, 16 ThIC. )ec METPOB, OBLI CITYIIECH
B gaomuny. Ilozxke IllayOeprep cTaHeT H3BECTEH CBOMMH 3aMEyYaTeNIbHBIMU CIJIABHBIMU
YCTPOMCTBAMHU.

O "mapsamux" B BoJge KAMHSIX

Cnenyroum ¢eHoMeHOM, HeoOblyaifHO 3aBopaxuBaromuM Buxropa IllayGeprepa, Obuin
dopens W JOCOCHh B TOPHBIX
PYYbsIX. Kakum oOpazom
(dopenu ynaBaaoch HEMOIBHKHO

3aMUpaTh B CaMbIX OYpHBIX

LTI R R

HoToKax? Kaxk OHa
MOJHUEHOCHO YXOJWUT MPOTHUB

TECUCHUA BMECCTO TOIO, YTOOBI

RAdRdlEq]

OBITh YHECEHHOU BOJIOM, Ha emié
BBEpX, K MOBEPXHOCTH, & HE B
cnacutenpHyl0 Tiyouny? He cBsizdaHa nu Takasi criocoOHOCTH (hopenu ¢ TeMIepaTrypoil BOJbI?
3agymano — caenano: [lay6eprep moxorpen okoso 1001 Bobl ¥ BBUTHII €€ BBIIIE 1O PYYbiO OT

TOro MecCrta, ri€ BoauIacCh (bopenb. Takoe KoIM4YECTBO BOABI HEC MOTJIO 3aMCTHO HArp€Tb BOAY B

pyube, HO Bcé ke... Uepe3 HEKOTOpoe BpeMs (opeib cTajda MpOsBIATh OECHOKOMCTBO, yalle
outh maBHUKaMH. OHa C TPYAOM YAEp)KMBAlIach Ha CBOEM MeCTe, a BCKOpe Oblia CMbITa

TCUCHHUCM BHU3.

OnbIT 6€3B3pBHIBHOTO pa3pylleHusi, TpoBeACHHbIN chiHOM Bukropa lllayOeprepa Bambrepowm.
Bunno, kak Bozma oOpasyer runepOOJUYecKuii BUXpb, TOYHO COOTBETCTBYIOLINM 3aKOHY 3BYyKa
(1/ n x m=1). Peup un€r o Tak Ha3piBaeMoli "3Byuareii Oamnrae".




Buktop [layGeprep cnpammBan cedsi, kKak Gopenu ymaercs

IIPE0JI0JIEBATh IOJBOJHBIE NPEMATCTBUS W BOJOMABI?

[Touemy OHa BBINIPHITMBAET TEM BHIIIE, YeM OoJiee OypHO M

CTpEMHTENIbHO BojAa magaeT BHU3? OH Habmo#am, Kak

¢dopenb 6e3 IBMKEHUS BBICOKO MApUT B MAJaloLIe CTpye U

BIPYT C CUJIOW Opocaercsi CBepXy B BOJHBIN MOTOK, MPOCTO

tak. OtBer IllayOeprep mOIy4ns TOJBKO Yepe3 ACCATKHU JIET

MHTCHCUBHBIX HaOmofeHuid 3a Bojoi. CeromHs Ham

U3BECTHO, 4YTO Jro0as cuia, MarepuajgbHas  WIH

HeMaTepuajbHas, CO3/1aéT paBHYIO o cuiIe

MPOTUBOICUCTBYIOLIYIO CHIIy. TOYHO Tak K€, Kak TOPHAJ0

BBIHOCUT 3aBUXPEHHEM BO3AYLIHBIE MACChl HapyXy, 4TOOBI

BTSHYTh HX 3aTeM B ce0s, TaKk M €CTECTBEHHO TEKyIlas

(3aBuUXpEHHAs) BOJA MPOU3BOAMUT PHEPTHUIO, HAMPABICHHYIO

HABCTPEUy JBUKEHUIO BOJbl. DTOT SHEPr€TUUYECKHI MOTOK, KOTOPBIN MOKHO BUJETH B BOJIOTIA/IE
Kak SpKUil CBETOBOW KaHaJll BHYTPHU BOJHOHM CTpyH, W HCHOib3yeT (popenb. OHa BTATMBaeTCA
IIOTOKOM, KaK B CEpEeIMHY BOJSHOTO CMEpYa.

[ayGeprep caenan emé OJHO HEBEPOSTHOE OTKPBITHE: JIYHHOM XOJOAHOM 3MMHEH HOYBIO OH
YBHJIEN, KaK B OJJHOM BOJIOEME, 0Opa30BaHHOM TOpHBIM PYyYbEM, KAMHHU, BEJIMYMHOM C TOJIOBY,
MOJIHUMAJIUCh C TPYHTa M, KpyXa, KaK ¢opens nepea 0oapmuM "TPeDKKOM", TIOAHUMAIINCH Ha
MOBEPXHOCTh BOJBI, MokaumBasich Ha He#! Tsokénbie kamuau! IllayGeprep He BepHsl CBOUM
rnazam. Kakas cuna nmogHumana ux? Oto Oblia Ta K€ ApPEeMIIIoIIas B BOJE CHJIA JICBUTALUH,
o3BoJIsitonIasi popenu "mpeirath'”.

HpaBz[a, JICBUTUPYIOT HC BCC KaMHHU. JIump OTI_HJ'II/I(I)OBaHHBIe ﬂﬁHeO6pa3HBIe KaMHH, Ka3aJIOCh,

TaHICBAJIM HA BOAC 0e3 KakuX-I1u00 YCHHHfI, YIJIOBATBIC K€ HETIOABUKHO JICKAJIUM HA JHC.

I'padrueckuii MpoONBHBIN pa3pe3 ydacTKa pycia peKd, Ha KOTOPOM BUIHO, KaK C MOMOIIBIO
MPOCTOH ANIIe00pa3HO KOHCTPYKIIMH MOXKHO 3aBUXPUTH BOJHBIC MAaCChl U CMEHIATh XOJIOIHYIO
IPYHTOBYIO BOJYy C TEIJIOW BOJOM NOBEPXHOCTH, 3a1aB BOJAM PEKHU IIPaBUIIBHYIO TEMIIEPATYPY.
[Touemy? IToTomy uro siinieoOpasHas ¢popma — nuts Buxps. C TOUKM 3pEHUsI T€OMETPUHU, OHA
oOpasyercs B HeZpax TMIEpOOJIMIECKOT0 BUXpA, a T.K. BOJIA TOXKE 3aBUXpAETCS, silieoOpasHas
¢dopmMa OCOOECHHO JIETKO pearupyer Ha 3TO JABWXKCHHME, U KaMHHM MOTYT MPEOJOJIETh CUITY
IIPUTSKEHUS.

OTO MOXHO IPOBEPHUTH caMOMy: OepErcs KpYrJblii TOHKHMH BBICOKHMH COCYI, HamOJHIETCS
BOJIOW, U B HEro KiIaf€rcs siino. Kak Toapko Bbl HAUHETE CllerKa 3aBUXpPSTh BOAY (Hampumep,
KapaHJamoM), TO MOXKHO BHJIETh, KaK SIHII0 MEAJICHHO OTPHIBACTCS OT JHA M MApUT BBICOKO Ha
IIOBEPXHOCTH JI0 TEX IOP, IT0KA COXPAHSAETCS BUXPb.

Yyneca TeXHUKH, CKONMPOBAHHbIE Y MPUPO/bI

Tak kak y k131 Anonbda ¢on HlaymOypr-Jlunmne Obutn pruHaHCOBBIE TPOOIEMBI, OH PEIINIT
OobIIyI0 YacTh Jieca Ha ydactke LllayOGeprepa mpeBpaTtuTh B I€HbI'HM, HO TPAHCIOPTUPOBKA M3
oTHanéHHON 00NacTH chenaia OOJBIIYI0 YacTh BBIPYYKH. OKCIepTaMH ObUI CHENaH psij
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MPEUI0KEHUI, HO HU OJIHO M3 HUX He mojouwio. Korja kHA3b 00paTHIICS K CBOEMY JIECHUYEMY,

TOT MOOOEIAT CHU3UTh TPAHCIIOPTHBIE PacXo/ibl ¢ 12 HIMJUIMHIOB 32 OJUH (PeCTMETP 0 OJHOTO
LIWJIJIMHT A.

[Ipexne Bcero, Illaybeprep mOCTpOMJ CIUIaBHOE YCTPOHCTBO CBOEW KOHCTPYKLIHMH Ha
coOctBeHHble JieHbru. CIutaBHOM JIOTOK pacTsHyncs Ha S0kM. OH He JABHrajics B JIOJIUHY
HaMKpaT4yaulluM IIyTeM, a, U3BUBAACh, yXoawi Brepén. Takoro emie He BUAET HUKTO. Bpems ot
Bpemenu lllaybeprep ciauBajl BOAY M3 JIOTKA M MOJBOAMI CBEXYIO U3 FOPHBIX PYYbEB, MMOTOMY
YTO CTBOJIBL, [10 €r0 CJI0BaM, XOPOLIO CKOJIB3AT B XOJIOJAHOU BOJE.

Bukrop IllayOeprep onupaics He TOIBKO Ha COOCTBEHHbIC HAOMIOIEHH, HO U Ha 3HAHUS CBOEH
CEMbH, HAKOIUICHHbIE HECKOJbKMMH NOKOJeHusMH. Emé oTen yuwi, 4ro BojAa MHOJ JydyaMu
COJIHIIA CTAHOBHUTCS yCTaBIIEH M JICHMBOM, B TO BpeMs KaK HOYBIO U OCOOCHHO IMpPH JYHHOM
CBETE — CBEXeH W KUBOU. M fen, 1 oTel yMeno Halpasisiid BOASHBIC JIECOCIYCKU. biarogaps
PUTMHUYECKH MEHSIOIIMMCS TIOBOPOTHBIM HAIPaBIISIOIIMM, OHM 3aKaHUMBAIM MX Tak, 4YTO BOJa
MECTaMH I0JHUMAJIACh B rOpy.

Pemenue, kotopoe npunsu [llayGeprep, 3akimo4anochk B TOM, YTOObI IPUATh BOJE MPaBUILHOE
JIBIKEHHE U TeMIieparypy. [IoCTpoeHHBII UM AEpEBSHHBIN JIOTOK UMEN IOIEPEYHBId paspes,
noI00HBIN Tynomy KoHIy siiiiia. OH cienoBas n3rudaM ropHbIX JOJIHH, "TIOTOMY YTO BOJa caMma
MOKa3bIBAET COBEPIIEHHO €CTECTBEHHBIN MyTh, KOTOPHIM XOYET TeUb, C TEM, YTOOBI ONTUMAIBEHO
YIOBJIETBOPUTH CBOM TpeOOBaHMs, MOTOMY HaM CJIEIyeT PYKOBOJCTBOBAThCA €€ KeMaHHsIMHU'.
3amaua TEXHUKH HE UCTIPABIISITH IPUPOAY, & CTPOUTH TI0 TOTOBOMY 00pasity.

K Tomy xe [llayGeprep HacTauBajg Ha TOM, YTO Pa3HHUIA TEMIEPATYypbl BOJBI Ja)e Ha JECAThIC
JOJM Tpagyca HMeeT OOJNbIIOe 3HaueHHe. IJTO BBI3BAIO HEBOOOPAa3MMBIM CMEX cpeau
runposoro. Korga sxe LllayGeprep no0aBumil, 4To Ja)ke y uYelIOBEKa M3MEHEHHE TEMIIEpaTyphl
Telna B JBE JECATHIX YK€ IOKa3bIBAaeT, OOJEH OH WM HET, €ro OKOHYATEIbHO COWIH
CyMacCUIEIIINM.

VYueHsble, Ka3alnoch, MOHAYaly ObLTM MpaBbl: B MEPBBIA MPOOHBIN CIyCK CIJIAaBHOW JIEC OCTaJICA
JeXaTh, XOTS BojJa OblIa XOJIOAHAs, a HAIpPAaBISAIOIIME yrooOpa3Hble KPUBBIE MPAaBUIBHO
paccuntansbl. lllaybeprep Obi1 B oT4asgsHuM. Ho TyT eMy mMoMorio mpoBHJICHHE B BHJAE 3MEH,
nepecekaBIIeld y Hero Ha riasax npyd. Kak el ymaércst 0e3 IUIaBHUKOB TaK CTPEMMTENIBHO
nsuratbest mo Bozae? [lpu HaOmMIONEHWHM 3a JBW)KEHUSMHU 3MEH, B TOJIOBY MPHIIJIA MBICHb.
[layGeprep mocmemni Ha3ad, 4ToObI K AyrooOpa3sHbBIM KPHUBBIM JKejnoba MpUOUTH MOa00He
HaNpaBJSIOIIUX PEIbCOB, KOTOPBIC JOJDKHBI OBLIM MpHUIATh BOJE JBHKEHHE, MOXOXKee Ha
3MEUHBIE.

Yenex Obu1 omenomsitonuM. OrpoMHbie OpeBHa, TsDKenee BOAbL, OypHO YXOIMIIN, U3BUBASICh, B
nonuHy. Bocxuménuelii kHa3bp caenan lllayOGeprepa TiaBHBIM yIpaBUTENIEM BCEX CBOUX
ydacTkoB. CKOpO MpaBUTENBCTBO B BeHe ToXe MpochblIao O HE3aypsAHOM JIECHUYEM M
IIOCTAaBWJIO €r0 MMIEPCKUM KOHCYJIBTAaHTOM IO CIUIaBHBIM YycTpolcTBaM. JKanoBaHbe
[layGeprepa Ob110 B 2 pa3a BBILIE KAIOBAHbs CIICIIHATICTA C BEICIIUM 00pa30BaHUEM TaKOU ke
nomkHocTH. K ToMy ke, OHO BBIIUIAYMBAIIOCH 30JI0TOM, YTO ObLIO OOJIBIIMM MCKIIOYEHHUEM B TO
UHQIIALHOHHOE BpEMSL.

Bopn0a ¢ yuénbivu




Bcé 310, KOHEUHO, HE crocOOCTBOBAIO MpUOOpeTeHHo Apy3el cpean yu€Hbix. M To, uTo Bce
konuu c ycrpoiictB IllayOeprepa y »skcmepToB He (YHKIMOHHUPOBAIM, W KaXKABIM pa3
npUxouiIoch odpamarbes k [llayGeprepy auyHO, HE OMOTallo yay4ylIuTh oTHowmeHus. [Tocie
TOT0, KAK MHOTHE YY€HbIE HallPaBUJIM B NIapJaMEHT NUCbMEHHBIN NIPOTECT NMPOTUB 3aBBIIICHHOMN
omnarel [llayOeprepa, W MPaBUTENBCTBO XOTENO HE3aKOHHO JIMIIMTH €ro JKaJOBaHbs,
OECKOMIIPOMMCCHBIN JIECHUYMH CHeNal BBIBOJBI M TIEpeliesl B KPYIMHYIO aBCTPUHCKYIO
cTpouTenbHy0 ¢Gupmy. s 3TOH (UPMBI OH TOCTPOMIJI CIUIaBHBIE YCTPOHCTBA BO MHOTHX
crpanax EBporibl, Bce OHU OBUIH OIEHEHBI KaK "dy/10 TEXHUKU".

Ho u 3necy IllayOeprepa 0kuaano HPOTUBOACHCTBHE CO CTOPOHBI KOJUIET: CIEHUAIUCTOB H
TexHukoB. OH paccrayicsi ¢ (pUPMOM, HO HE CTOJBKO H3-32 MHTPHUT, CKOJIBKO M3-3a TOTO, YTO
BIaener] GUpPMBI, aTYHBIN K JACHbraM, XOTel HaAXUTHCS Ha JoroBope ¢ YexocnoBakueil. Korma
[ayGeprep y3Hai 06 3TOM, OH IOKUHYI (HUPMY.

Ho oaun yuénslii Bee e momor emy — npod. dopxreiiMep, OJUH U3 BEIYLIIUMX THIPOJIOTOB TOTO
BpemeHu. OH npunsn lllaybeprepa cHauama o4eHb CKENTHUYECKH, HO OBICTPO YOEIWJICS B €rO
3HaHusAX. K Tomy xe @opxreiiMmepy Heuero ObiIo Tepath: " pan, 4ro MHe yxe 75 ner. MHe He
OUYeHb MOBPEIUT, €CIH s BCTYIUIIOCH 3a Bamu uaen. Korma-auOyap npuaér Bpems, 1 OHU BcE
nonmyt".

@opxreiimep opraHu3oBaid (GOpyM, Ha KOTOPOM TPUCYTCTBOBAJIO MHOTIO Mpodeccopos,
[ayGeprep HoKeH ObLT BBICTYIUTH CO CBOMMH TeopusMu. Ho mpucyTcTByOmKE HE MPOSBUIH
MOYTH HUKAKOTO MHTEpeca, ObUIM MPOHMYHBI M CHUCXOJUTEIbHBI. Korna oauH M3 HHUX Harjio
noTpedoBaJl, 4TO JKEJIaeT KOPOTKO U SICHO YCIBIIIATh, KaK peryaupyroTcs BogoToku, [llaybeprep
pBaHyn Ha cebe BopoT M Bemaimui: "Kak y kabana, korna on mouutcs!". Hactynuna Tspkenas
nay3a. Tyt Bckoums, cnacas nojoxenue, @opxreiimep u 3asBui, uto Illaybeprep coBepiieHHO
npaB, T.K. BOJA JICHCTBUTENBHO TEUET, 3aBUXPSACH, TyrooOpa3sHO, 3TO MOXKHO HAONIOJATh,
Hanmpumep, mo crpye mouu. lIlociae 3Toro OH Havan MCHOUCBHIBATH JOCKY CHUMBOJIAMH U
dbopmynamu, momyTHO OOBsCHSSA UX. "SI HE MOHSI U3 ATOrO HHU €AWHOTO CJOoBa", — MPHU3HAJICS
notom IllayGeprep. Ho npyrume mpodeccopa cramu mocmarpuBaTh Ha HEro C HHTEPECOM.
Jluckyccus TpoJoJpKaiack ABa 4aca, mpuuéMm mybnmka oOpamanack temneps k IllayOeprepy
MOTYEPKHYTO BEXKIIMBO H APYKEIIOOHO.

K uectu dopxreiimepa cieayeT OTMETUTh, YTO OH OTOPOCHII CBOIO aKaJIEMHUYECKYIO TOPAOCTh U
OTKphITO 3actynuics 3a [laybeprepa, B3risasl KOTOPOTO CUUTAN HE TOJBKO '"OTKPBIBAIOIIMMHU
HOBBIH MYTh B OOJIACTH TEXHUKU CTPOUTEIHCTBA JaMO M THAPOTEXHHUYECKUX COOPYKEHHUH'", HO
Obu1 yOexnaéH, "duro mpuaér AeHb, Korjma Omaromaps unesm lllaybeprepa... uU3MEHHUTCs
okpyxaromuii Mup". Tak nucan on 50 et ToMy Ha3aa B OAHOM CIELMAIBHOM XypHale.

Kak ounmiath peku ecTeCTBEHHBIM JICHIEBBIM CIIOCOOOM

Bcro cBoto nonryro xuszHbp Buktop Illaybeprep mor HaOmogaTh rapMOHHIO BOJBI U Jieca. OH
MOHMMAJI, 4TO 0Oe3 Jieca BCKOpe He CTaHeT U BoAbl. OH BUAEN HETPOHYTHIE TOPHBIE PYYbU TaM,

rac poawiiCsda: TPYHT HX IMOPOC MXOM, JAXKE IIPU CHJIBbHEHIITNX OoCaJKaxX OHH HHKOIrJZa HC

BBIXOJIMIIN U3 OEPEroB.

Ho xorma nec BeIpyOajics, MEpBBIMH pearupoBad Ha 3TO py4YbH: OHU CTAHOBHIIHUCH
3a0pOIIEHHBIMU, MOX M3 TPYHTa BBIMBIBAJICS BOJOW, JIOXKE pPydybsi CTAHOBMIJIOCH HEUHCTHIM,

MOKPBIBAsICh MyCOpPOM M WJIOM. Temmeparypa BOJbl NOJHUMAJach, T.K. HE OBLJIO PsIOM Jieca ¢
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€ro CIIaCUTENbHOU TeHBIO. BrociencTBUM JI0)KHU PYYbeB U pyclia peK pa3pyliaiuch, a Oepera
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pasMbiBanuch. CuibHBIE JOXKAW WIM TasHUE CHETOB
IIPUBOIMIIM K HABOJHEHMUIO.
[To sTO#t MpuuMHE cTanM pa3padaThIBATHCS COOPYKEHHS
II0 YKPEIUIEHUIO OTKOCOB, OJIEBLINE BOJOTOKH B KaMEHb
O6eroHn. Ho 3Tu coopyeHHsI BBIIPAMHIN BOJOTOK,
CKOBaB €ro, Kak kKopcer. Bojga HE MOXKET IIpHU 3TOM TE€Ub
CBOOOJTHO, C IJKypuaHueM H 3aBUXpeHusiMu. OHa
IIOCTOSIHHO TIBITAETCSl Pa3pyLIUTh COOPYKEHHE U BBINTU
U3 HCKYCCTBEHHOI'O 3aTOUEHHs, YTO BJIEYET 3a coOOi
OTPOMHBIE PACXObI, T.K. COOPYKEHUS TPEOYIOT YacTOro
pEMOHTA.
B konme 20-x royos [layGeprep cran spocTHO OOPOTHCS
CO CIUIOIIHOM BBIPYOKOW Jieca W COOPYKECHUSMHU IS
YKpEIUIEHUSI PYYbEB, yBEpsisA, 4YTO C Jieca MOXHO
moramare M BbBIOMBaTh JHMIIb MNpoHeHTH. OH, cam
CTPOMBILMK DPaHbIIC CIIaBHbIE YCTPOMCTBA, OTKA3aJICA
OT 3TOr0, KOTJa y3Hajl, YTO €ro yCTaHOBKH Yallle BCETO
CITy’KaT MOBAJIbHOM BBIPYOKE IIEIBIX JIECOB.
[llayGeprep 3Han, 4YTO BOJA BCErAa CTPEMHUTCA K
BOCCTaHOBJIEHUIO CBOErO PAaBHOBECHUS: peKa CaMa MOKET
IIPUBECTH B MOPAJOK PYyCJIO, ECIN TOJBKO MO3BOJIUTH €
Teub ecTecTBeHHbIM myreMm. Illaybeprep Buzen
4eJI0BEYECKOE BMEUIATENbCTBO HE B CIIPSAMIIEHUH PYyCIa,
a B TOM, YTOObI TOMOYb pEKE BHOBb ECTECTBEHHO
OypnuTh: "BOJIOTOKOM HHKOTJA HE YIPABISIIOT OT €ro
OeperoB, HO BCerJa U3HYTPH, OT TEKYIEH Cpebl”.
B 1929 u 1939 rr. oH nojan 3asBKy Ha HATEHTHI 1O
KOHTPOJIO 32 TOPHBIMH pY4YbSIMH U PEryJIMpOBaHUEM
PEK, COrJacHO KOTOpPbIM, C IIOMOIIbIO YCTAHOBKHU
TOPMO3SIIUX IEMEHTOB, B COOTBETCTBYIOIIMX MECTax
OCb IIOTOKAa PEKU HaNpaBisulach B CEpeauHy (Torna
TEUYEHHE HE Pa3MBIBAJIO JHA WJIM HE OCAXKIAIO MECOK).
[Maybeprep pa3paboTan TakkKe METOJ CMEIIUBAHUS
MTOBEPXHOCTHBIX TEIUIBIX BOJ C XOJOIHBIMH I'PYHTOBBIMU

BOJaMH, YTOOBI CpaBHATL B JIaHHBIIA MOMEHT TEMIICPATypy BOABI M BO3JYyXa. On 3HaJI, 4TO

TEMIICpaTypa BOAbI OKA3bIBACT BJIMUAHNUC HAa MMOBECACHUC TCUCHUSA PCKH.

Tparnyeckum npuMepoM yMHpPaHHs peKH aBJsiercs Peiin.

Korna-to 310 OB CHOKOMHBIM, MOTYYMi MOTOK C KPUCTAJIHHO YMCTOW BOJOH, MOXKHO OBLIO

BUJICTH €0 JHO. Housro MNOBEPXHOCTH PCKU CBCTUJIACH BCIIBIXUBAIOINIMMHU 30JI0OTOM CBCTOBBIMU

paspdaaamMu, BO3HUKAOIMHUMU OT TPCHUS CTAJIKHBAKOIIIUXCA FOHBImeﬁ, OTCHOJa BO3HHUKIIA JCICHAA
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0 3ojo0te PeliHa, corizacHO KOTOpPOW TI'HOMBI M3rOTaBIMBAIOT B CBOMX KY3HAX Ha JHE pEKU
YyJIECHbIE YKPAIICHHUS.

Korna mBeiiapckoe ynpaBieHHE BBICOKOTOPHBIMHU JIECAMH HAuyallo BBIPYOaTh JieC B BEPXHEM
TeueHun PeliHa, 3TO HapylUiIO paBHOBECHUE, U OH CTaJl 3aWJIMBAThCA. I yBEITUYEHUS CKOPOCTH
TEYeHHus, 4TOObl peKka camMa OYMINaJia CBOM BOJOTOK, Haydanu crnpsmiare Peitn. Temepp un
IIEpEMECTUIICS BHU3 10 TedeHMIo. [Ipumnock y)xe Tam BelpaBHUBATh pycio. HakoHen, Bcs peka
ObLTa CIIpSIMIICHA U, KaK CIEACTBHE, HAYAJIOCh €€ MOJTHOE 3ariuBanue. [I[puuuHOM BCEro SIBUIACh
BbIpyOKa Jjieca: ObUI HapyIIeH HE TOJBKO SKOJOTMYECKHH MOMEHT, HO HE CTaJl0 MOIIHOTO
sapdexTa oxnaxaeHus (M3-3a UCIMAPEHUSI B KPOHAX JIEPEBHEB TEIUIO BBHITATMBAETCS U3 KOPHEBOM
CUCTEMBI, 1 JIEC OXJIAXK/IaeT TPYHTOBBIE BOJIBI U IIOYBY).

Tak xak Ha crpsMIEHHBIX Oeperax OTCYTCTBOBAN JieC, TeMIepaTypa BojAbl moAHsIack. Ocaaku
HE MOTIJIM TEeNephb BIUTHIBATHCSA MOYBOW M OECHpEemsITCTBEHHO Tekiu B PeiiH, 3aTamiuBas
oOmmmMpHbIe 006JacTH. DTO BBIHYIWIO BO3BOIUTH CTEHBI €UIE BBIIIE, BHIYEPIBIBAThH €UIE TIy0xKe,
nmyckaTh emé 0oJiblIe JeHer Ha BeTep (K paJOCTH CTPOUTENbHBIX KOMIaHMi). M1 HUYTO HE MOXeT
U3MEHUTBHCS B 3TOM YEPTOBOM KpyTeE.

HUrnopuposanue BiaacrsiMu npenioxenuii lllaydeprepa

[Tocne kpynHoro HaBogHeHus B 1935 r. Bukrop IllayGeprep mpeanouin HEMEUKUM BIIACTSIM
IIPEeX/ie BCEro MpoBECTH caHupoBaHue PeitHa coOcTBeHHbIMH cuiamu: "Yrayouts Peitn Ha 4-6
METPOB — 3TO JIMLIb BOIPOC TEXHUKU. BCE pemraercss perynupoBaHUMEM TeMIIEpaTypbl BOJbI U
CTOUT JIUIIB JOJIIO OT TOTO, YTO OOBIYHO PACXOAYETCs HAa KOPPEKTUPOBKY pek'.

OTioKeHMsI M 3auJI€HHE €CTh MPU3HAKW TOTO, YTO IPOTOYHBIE BOJBl HAXOAATCA B CTaauu
ymupanus. IlpusHakm 3TM HCYE3HYT, €ciluM JaTb pEKe HOBYIO JKHW3Hb, MPUAAB €i
COOTBETCTBYIOIINI UMITYJIbC.

Ero IlayGeprep xoTen JOCTHYb C TOMOIIBIO TaK HA3bIBAEMOTO "ISHEPreTUUYECKOro Ttema'" —
MIPOCTOTO IEMEHTA PEryIUPOBaHUS, HMEIOLIET0 COOTBETCTBYIOIIYIO Gpopmy. OH M HOKEH ObLI
NpUIATh BOJE ONKCAHHOE BHIIIE JABIDKEHHE. B 3TOM ciydae peka cMoria Obl OUMCTUTHCS cama. B
TOM, YTO 3TOT MpocToi MeTon pabotaer, [llaybeprep yxe ybemuincs: "Korma s BCTpoui Takoe
SHEepreTuveckoe Teiao y ceds goma B CTelepiIMHICKOM pydbe, B TEUCHHWE OJHOW HOYM pPEKa
IIPOMBLJIACh HACTOJBKO, YTO COTHH KYOOMETPOB IeCKa MU HAHOCOB MOMNAJIM B TaK HA3bIBACMBIi
[IECKOYJIaBJIMBaTENb, & PydYed 3a OJHY HOYb OIYCTWJICS BIUIOTH JO CKajbl'. DTOT METOJ
[Hay6eprepa 6bu1 ucnbiTad B 1989 r. B unHctutyTe r. Kansmapa (IlIBenwnst) u moATBEpX AEH B

71a00paTOPHBIX YCIOBUSX.

[IlayGeprep omucan BJacTsAM, Kak BHYTPEHHAS Macca BOJbl B CepeiMHE pPEeKH mpu eé
peryaupoBaHUM HOTEYET ObICTpee, U, CIENOBATENbHO, YHECET OOJBIINE HAHOCH (JJAMHUHApPHOE
JBMDKEHHUE), B TO BpeMs Kak Oypisiias BoJa MO KpasM aBTOMATUYECKHU pa3fApoOUT U pa3oTpeT
Oosiee Menkre HAHOCH! (TypOyJIEHTHOE JABIIKEHHE), MOKAa OHM HE OCSIyT Mo Oeperam B BUE
MUHEPAIBHOTO TecKa, Onarojaps 4emy y peku OyIyT II0J0pOoaHbIe Oepera, Ha KOTOPBIX MO3XKe
MOSIBUTCS BCE OOraTCTBO PAaCTUTENBHOTO MUpa U, 3aIlMINAst, CKIOHHUTCS NEepea MaTephio BCETO
CyILEro — BOJoM".

Ho nukTo He oOparun BHUMaHus Ha npemnoxenue [llaydeprepa. I1ogo0HBIIH FOPHKUIl OTBIT OH
MOJIydHs1 yxe TpH roja Hazax: B 1932 r. llaybeprep Hamucan nogpoOHYIO CTaTbio O TOM, YTO
HYXXHO MPEINpPUHATH Ui TOTO, YTOOBI MPOCTHIM CIIOCOOOM BHOBB caenaTh JlyHail mpekpacHoi
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peKoii, kakoil oH Ob1 Korma-to. Ero cratbs Obuia mpuHATa B OQHUIMAIBHBIA OHOJUIETEHD
MEXAYHapOAHOW KoMuccuum Io JlyHaro, KOTOpas paccMaTpuBajla IpPEUIOKEHUS OT BCEX
conpenenpHplx no JlyHato rocynapctB. Korzma BmacT ¢ y)KacoM y3HalM, YTO CTaThs
[IlayGeprepa onyOJuKOBaHA B TAKOM COJIMIHOM H3J[aHWHU, OHH, HEIOJITO JyMasi, OTO3BAIN BECh
THUpaXX, YHUYTOXKHUIN €ro U B OKTsO0pe 1932 r. oTmeyaranu Ha OrpoMHYI0 cymMmMmy, cBbime 100
ThIC. IIWJUIMHIOB, HOBOE M3/1aHue, re cratel LllayOeprepa He ObLIO...

Urak, ynaii u PeiiH, a BMecTe ¢ HUMU OOJIBIIMHCTBO JPYTHX PEK U ceifuac, 60 jer cmycrs,
JIe)KaT 3aKOBAaHHBIE B YOMBAIOMIMIA JAyX JKU3HU KOPCET, TOJBKO JIMIIb C TOW pPasHULEH, 4TO
CEeroJIHS UM HYXHO eI1€ O0pPOThCS CO BCE YBEIMUMBAIOIIUMCS 00bEMOM SJOXUMUKATOB.

Jlec - k0/1b10€JIb BOABI

Hns "obmena BemectB" Boabl IllayOeprepy ObTM BaXKHBI HE TOJBKO TapMOHHUYHAS
COTJIACOBAHHOCTh JIAMUHAPHOTO U TYpOYJIIEHTHOTO IBM)KEHUH, HO M "MO3UTHBHOE HM3MEHEHHE
temnepatypbl”. [log 3TuM OH MOHUMaN MPHOMIKEHUE TEMIIEpaTyphl BOABI K +4 Tpaaycam Io
enscuto. [Ipu Takoil TemnepaType U OJHOBPEMEHHO LHMKIOUAAIBHOM CIIMPAJIBHOM ABH)KEHUU
(3aBUXpEHUN) SHEPTHUS BOJbI YBEIMYUBACTCS, BO/Ia CTAHOBUTCS CBEXEU U )KMBOM, T.K. Onaromaps
"smynbcun" oOpasyercs "HoBas" BOJa, B KOTOPOW KHCIOPOJ PacTBOpsieTCs BojopoaoMm. [Ipu
"HEeraTUBHOM W3MEHEHMM TEMIIEpaTypbl', T.€. HarpeBaHWU BOAbI CBbIlIe +4 IpagycoB IO
Lenbcuto, HaOMIOJAETCSl CHUKEHUE SHEPTUU BOJBI U e€ OMOJIOTMYecKH II0X0e KayecTBo. Boaa
yTpauuBaeT CBOIO MOJbEMHYIO CHITY, B HEH MOSIBIIAIOTCS TATOT€HHBIC SMOPUOHBI.

[IlayGeprep ommucan KpyrooOOpOT BOJbI, KaKk OHAa LHUPKYIHPYET MEXIy HEOOM M IiIyOMHamu
3eMJid. BaXXHbIM CBS3YIOIIMM 3BEHOM MEXAY HUMH SBISETCS JIeC: M3-3a MCHApEHHUs Hal
KpOHaMH JIE€PEBBEB JIEC OTHUMAET y INOYBBI Teruo. Takoe oxjaxaeHue AAET BO3MOXKHOCTH
TPYHTOBBIM BOJaM TOJHSITHCS BBEpX (OCOOCHHO B CyXH€ MEPUOJbI): MO MPHHLUUNY ApXuUMeaa
6ostee TEMIBIE MAcChl BOJBI HE MOTYT HAaXOAUThHCS O] XOJIOTHBIMHU.

Ecnmu xe nec BeIpyOaeTcs, TO Jecoceka CIUIONIHOM pyOKM HarpeBaeTcs MoJ MPSIMBIMH JIy4yaMH
COJIHIIA; TPYHTOBAasl BOJA, a BMECTE C HEU OTJIOXKEHMsI IUTATEJBHBIX COJIEH, OMYCKAaIOTCA Ha
rIyOMHY, TJI€ OHHM CTAHOBSTCA HENOCTYIHBIMU JUIS KOpHEH pAcTeHUiH: HCTOYHHUKH

CMOJIKAIOT... BriocineacTBUM 3aKapCTOBBIBACTCS BCS MECTHOCTh. MOKHO IOHATH, II04eMy Bukrop

[TayOeprep Ha3bIBak JieC "KOJIBIOEIBIO BOIBI".
y

BaskHOCTL KaueCTBEHHOM MUTHLEBOM BOALI

[Maybeprep ObLT Takke MPOTUB (OOBIYHOM CEroJHS) M0JaYl TPYHTOBOM BOJBI HABEPX HACOCOM.
C ero TOYKM 3peHUs, «IPYHTOBasi BoAa "He co3pena’, 4TOObl UCIOJB30BATh €€ KaK MUTHEBYIO
Boay. OHa fomkHa emé moJjiexaTh rIyooko moj 3emiéid. Tonpko Boga, KOTOpasi caMa BBIXOIHT
Ha MOBEPXHOCTh, T.€. BOJIA UCTOYHHKA, SIBJSETCS JTOCTATOYHO CO3pEBIIEH, T.K. OHA MPOLLIa BECh
LUK PA3BUTHUS.

[IlayGeprep paHO MOHST HEOOXOIUMOCTh KOHCTPYUPOBAHUS MPUOOPOB, KOTOPBIE CHAOAMIH ObI
YyeJloBeKa MUTHEBOM BOAOM, MMEIOIIEH KadyecTBa BOJBI MCTOYHUKA. "CEeromaHs, KOrja IMOYTH BCE
310pOBbI€ MCTOUYHUKH WJIM CMOJIKJIM, WJIA BOJIa B MECTE€ CBOETO POXKIEHHUS MEPEXBATHIBACTCS U
moAaéTcsl B CeJIEHUsI IO 0e3rpaMOTHO MOCTPOSHHBIM TPYOOIIPOBOaM, IMOYBA U BECh KUBOTHBII
MHUp TIEpeBEJICHBl HAa HECBEXKYIO, O€3BKYCHYIO, a, CIIeOBATEeIILHO, HE3IOPOBYIO BOAY'", HY)KHA
SKCTpeHHass mnomollb. Beap "MOAM, KOTOpble BBIHYXKACHBI TOJ 3a TOJOM IHTh TOJIBKO
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XJIOPUPOBAHHYIO BOJY, MOTYT OJHaXJbl NMOAyMaTh, a KaK jK€ BJIMAET HA OPraHM3M BOJA,
HAaCWJIBCTBCHHO JIMIIEHHA XUMHYECKUMH JO0aBKAMM CBOEW MPHUPOJHONW CIIOCOOHOCTH
NPOSIBIATH JKU3Hb. XJIOPUPOBaHHAs M (M3WYECKU pa3pylIeHHas BoJa BEAET HE TOJBKO K
3aKOHOMEpPHOMY (U3NYECKOMY pacrhaay, HO U SBISIETCS HPUYMHOM TNPOSBICHHUS TYyXOBHOTO
pacraja, a OTCIo/1a CHCTEeMaTHYECKOW JiereHepaliy 4YeJI0BEeKa U BCEro KUBOTo".

N B 1930 r. IllayGeprep CKOHCTPYHPOBAII CBOM MEPBHII anmapar 1o 00oramneH!Io BOAbI B popme
aiina. CeroiHsl CyIIECTBYIOT pa3iHyHbIe pa3paOoTKH Mo npuHUMIY 3aBuxpenus lllayGeprepa,
OJTHOM U3 KOoTOphIX siBisieTcs mpubop VITA VORTEX.

CBou mno3Hanus Bukrtop LllayOeprep mpuMeHssI U B CEIbCKOM XO3SHCTBE, II€ C MOMOIIBIO
Pa3NUYHBIX SUIIE00pa3HBIX KOHCTPYKIHM, CHHPANbHBIX IUTYyrOB, CHEIHMAIbHBIX KOMIIOCTOB M
CTapbIX KPECTHSIHCKUX MPEMYIPOCTEH, KOTOPhIE B CBETE €ro TEOPUU BAPYI CTAIH MOHSATHBIMH,
nobuicst Gospmux ycrnexoB. OH Jake CIOCOOCTBOBANl YBETHYCHUIO Ypoxkas, mpuyém 0e3

MPUMEHEHHS] XUMUYECKHUX YI0OpEHUA.

O 0e3B3pbiBHOM paspywiennu (Implosion) u B3peiBe (Explosion).

Ho, noxanyii, cambIM BakHBIM OTKpbITHEM LllayOGeprepa Oblia cuia 6€3B3pHIBHOTO pa3pylICHHS.
OT10, 6€3 COMHEHHs, €r0 CaMO€ PEBOJIIOLIMOHHOE OTKPHITHE, MOCKOJBKY OHO JIOBEJIO Hally
TEXHUKY B3pbIBHBIX paboT 10 abcypra.

Bcest Bcenennas Haxoaurtes B ABMkeHuH (mo I'epaxiuty, "panta rei" — BcE Te€4€T), a UMEHHO, B
NBWKEHUM (OTKPBITOM) coupaid. B sTtom mnoroke mnposiBisitorcss e cuiibl. CylecTByer
MIOBOPAYMBAIOIIUICS BIPABO, HAMPABJICHHBI BOBHYTPh BUXPh O€3B3PHIBHOTO PAa3pyLICHUS WIH
NPUTATHBAIONIAS, BCAChIBAaIOLIasi IEHTpocTpeMuTenbHas cuwia. OHa ecTh  CO3uAaroliasi,
dbopmooOpa3yromias U CIOCOOCTBYIOIAs KAa4ecTBY CHiia. Bcs mpupoja MOCTpoeHa Ha TaKoH
cune. Kaxoe pacrenue, Kax10e )KMBOTHOE, KaX/Iblii 4EIOBEK, BOJIa - BCE B CBOEM TBOPYECTBE
BOCIPHUHHMAET IMMO3UTHUBHYIO )KMU3HEHHYIO SHEPTUIO U U30aBIISIETCSI OT HECOBEPIIEHHOTO.

B mportuBoBec cosuparomieii cuiie Ge3B3pHIBHOTO pa3pyIICHUs! CYLIECTBYET BBIPOMKAAIOLIASICS
WIA JIeTeHepaTuBHAs cuia B3pbiBa. OHA — 3TO NMOBOPAYMBAIOIIMIACS BIIEBO, HAIPABICHHBIN
HapyXXy IEHTPOOEKHBIA BUXpPh SHEPIUU pacnajia. Takyro ¢opMmy IBHKEHHS paclaja MpUpoja
IPUMEHSET TOJBKO JUIS PAaCTBOPEHHS YK€ OTpPaOOTaHHOTO KOMIUIEKCa (Hampumep, MEPTBOTO
OpraHu3Ma).

[HayGeprep  mucan: «lleHTPOCTpEMUTENbHOE  LMKIOWJATBHOE  CHHPAIBHOE  JBHIKEHHE

COOTBETCTBYET TOHMKAIOMICHCS TEMIIepaType, CXaTHi0 M KOHIEeHTpanuu. LleHTpoOexHoe

JBIJKEHHE PpaBHO [0 3HAYCHHUIO TOJHUMAIOIICHCS TemIeparype, TeIULy, PpacTsHKEHHIO,
PaCIIUPEHUIO U B3PHIBYY.

Tax 4To Teopus 0 TOM, 4TO BCEJICHHasi 00pa3oBajach MyTéM B3phIBa, MPOCTO yemyxa. Beap cuna
B3pbIBa, KOTOPYIO MBI HCIOJIb3YEM B HAIIMX IBUTATENIIX BHYTPEHHETO CTOpPaHHs, HE TOJBKO
paspymuTenbHa 0 CBOEMY CYHIECTBY, HO M KpaiiHe HedddekTnBHa. KoappuuueHT none3Horo
JecTBUS OOJBIIMHCTBA ABUTATENIe BHYTPEHHETO CrOpaHus He cocTaBisier gaxe 50%, apyrumu
ciioBamMH, 0oJiee MOJIOBUHBI BBICBOOOKICHHON SHEPTUH PAaCTPAuYMBAETCs BITYCTYIO Yallle BCETO B
BUJIE TEIUIa, aBTOMOOMJIM MOXKHO Ha3BaTh B IIyTKy "oOorpeBaTensiMu MecTHOCTH". M 3T0 He
TOJIBKO Y)Kacarolllee pacTOYMUTENLCTBO HedTH, yris, raza u T.1. (mo cioBam lllaybeprepa, ux

CJICAYCT OCTAaBUThH JIC)KATH B 3€MIJIC, IIOTOMY YTO OHHU HCO6XO,Z[I/IMBI JIIsL 06paBOBaHI/I$I BOZ[BI), HO
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U, B NPSMOM CMBICIE 3TOro ciioBa, "rexHuka cmeptu" (LllayGeprep), Hecyiass BceMy MHUPY
IIOCJIEICTBUS, YTPOXKAIOLIUE JKU3HHU, KOTOpBIE IPUPOJAa MOXKET MO3HATh JIMIIL MPU pacnaie u
paznoxxeHnu. COMHUTENBHBIM "BEHIIOM" 3TOTrO (ajbIIMBOTO MPHHLUIA SBJSETCS PaCILEIIeHNE
aToMa.

[[Taybeprep B3su1 B KauecTBe oOpasiia co3ugarenbHbie cuiibl mpupoasl ("B pacreHun Benb
HUYero He B3pbiBaercs!"), KOTOpwle, Onaromaps MUHMMYMY pacxoja 3HEPrUH, IOCTUTAIOT
MaKkCUMyMa Mpou3BOAUTENbHOCTH. "Hama coBpeMeHHast TeXHUKa BEIET ceOs, HAMpPOTUB, Kak
KpPECThSITHUH, KOTOPBI BECHOM OpOcCaeT B 3eMIII0 CeMb KapTOQElnH, YTOObI OCEHBIO BBIKOTATH
onny". Ilpu srom IllayGeprep Bo3marayl HaJaeKIbl He HA JABJICHUE U TEMIEpPaTypy (IBUTATEIN
BHYTPEHHETO CrOpaHus), a Ha CHJIy 3acachlBaHMs, Ha "BEYHO XCHCTBEHHOE Hayallo" — CHIY
0€3B3pBIBHOTO pa3pylieHus. Takas OMOTEXHUKA HE CO3MaET OTXOJ0B MM OTPaOOTaHHBIX T'a30B,
a MPOU3BOJUT PHEPTHUIO TIO Tapudy, MOYTH PABHOMY HYITIO.

C Takoit Toukoii 3penus Lllaybeprep, koHeuHO, HE TPHOOPEN cebe apyseit. Tak, Hanpumep, cor3
UHXEHEPOB U apXUTEKTOPOB IOMECTHJI €r0 MOJ BUAOM MCCIEA0BAHUS COCTOSIHUS 310pPOBbsS B
cymacmienmuii 1om. K cuactelo, €My yaanoch BCKOpE MOKHMHYTh €ro, T.K. Bpau aTrTecToBal
[TayGeprepa kak COBEPIICHHO 30POBOTO U B BBICILIEH CTEIICHH Pa3yMHOTO YEJIOBEKA.

To, uro ero Texnuka ¢(yHKHHOHHUpYeT, lllayGeprep nokasam Ha cBOMX "BcachIBalomux' u
"¢openeBbix" TypOMHAX IS THAPOIIEKTPOCTAHLUN, KOAIPPHUIMEHT MOJIE3HOrO ACHCTBUS
KOTOPBIX ObUI HAMHOTO BBIIIE, YeM y 0ObIuHBIX TypOHH. Texunueckuit uHCTUTYT I'. llTyTrapra
nposes B 1952 1. onbITHI, KOTOPbIE OAHO3HAYHO J10KA3ajH, YTO IPABUJIBHO 3aBUXpsieMasi, BOJa B
COCTOSIHUM KOMIIEHCHPOBATh CHJy TpeHusi! DTu panHble ObulM moaTBepkAeHbl B 1981 r. B
KoponeBckom TexHU4YECKOM HHCTUTYTE I'. CTOKroibMa.

Co3naTtesp NpUBOAA VIS JIeBUTALMHA

OcCHOBBIBasiCb Ha €CTECTBEHHOM 3aBUXPEHMM BOABI M Bo3nyxa, lllaybeprep ckoHCTpyHmpoBai
JOMAIIHUE MHUHHU-JIEKTPOCTAHIIMM M JaXe IMPUBOJHBIC JBUTAaTead M  CaMOJIETOB.
N3o0peraTenp MEepBBIX PEAKTUBHBIX CaMOJIETOB XEWHKENb, JOJDKHO OBITh, '"Mo3amMmcTBOBaN"
cBou uzeu y Bukropa Illay0Geprepa.

[TonsiTHO, uTO HauucThl ciaenwin 3a LllayGeprepom M MOCTaBWIM €ro MEpel BBIOOPOM: WM
PYKOBOJICTBO HAay4HO-UCCJIEA0BATEIBCKUM JarepeM, WM paccTpea Ha Mecre. Bo BpeMsi BOWHBI

[ayGeprep pazpaboTaji HOBbIE THIIbI IPHUBOJHBIX ABUTATENCH I paKeT.

«Ecnu Boy MiM BO3JyX 3aCTaBUTh JIBUTATHCS "IMKIOMIAIBHO" (CUpPAIbHO) MOJ ACHCTBHEM
BBICOKOOOOPOTHBIX BHUOpAaIUii, TO 3TO BeAET K OOpa30BaHHWIO CTPYKTYPhl W3 JHEPTHHM WIH
BBICOKOKAUYE€CTBEHHOM TOHKOW MaTEpPUH, KOTOpas JIEBUTUPYET C HEBEPOSTHOM CUIION, YBJIEKas 3a
coboil kopmyc reHepatopa. Eciau mopaboTaTh 3Ty HACI0 COIVIACHO NPHUPOJHBIM 3aKOHaM, TO
MOJIyYUTCSl WICATBHBIA CaMOJIeT WM HJealibHAas MOJUIO/KA, W BCE 3TO MOUTH Oe3 3aTpaT Ha
IIPOU3BOJICTBEHHBIE MAaTEPUATIBDY.

OynkiuonupoBan mu (paxkrudecku takod "HJIO-mpuBon" B HaTypajdbHYIO BEIMYUHY, BOIPOC
CIIOPHBII, HO MCIIBITATENbHBINA 00pasell npoou1 Kpeiry ¢padpuku: oH Becusl 135Kr U crapToBai
Bcero b ¢ 0,05 i.c.

[Toxxe amMepUKaHCKUME OKKYMAIMOHHBIE BIACTH KOH(HUCKYIOT BCIO JOKYMEHTAIHIO I10
IpOBEACHUIO OMBITOB, a LllayGeprepa 3axBarar Ha 9 mecsueB "B MieH", B 3TO BpeMs pycCKue
oOBIIIIyT ero KBapTUPYy B BeHe, a 3aTeM B30PBYT €€, 4TOObI HUKTO HE HAIIEN €ro MCCIeI0BaHUI
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no neputanuu. Korma amepukaniel otnyctsaT Lllaybeprepa, oHH 3ampeTaT eMmy MOJ Yrpo30id

Ha ¢oro mzobpaxeno: Cnea: Buxtop lllaybeprep ¢ mMomenbio JoMaiiHEH SIEKTPOCTAHIINH
(1955 r.) CnpaBa: 610K JOMAaIIHEW 3IEKTPOCTAHIIMU, BUAHBI CIUpalbHbIE BUTKH, Onaromaps
KOTOPBIM peasin3oBaH 3((eKT 0e3B3PBIBHOTO pa3pyIlIeHUsI.

Bukropa IllayGeprepa MOXHO MHO MpaBy CUUTaTb OJHHMM M3 OTLOB CBOOOJHON SHEPruw,
MOJIydeHus: SHepruu U3 "Hu4ero"... SICHO, 4TO OH HWMeNn MHOrO NPEUIOKEHUH B cdepe
sxoHomuKku. lllayOeprepa mpurnamanu npasurensctBa Poccun, Anrnuun, @pannuy, KOrocnasun
u bomrapun. Xopomme NPeMIOKEHUS TOCTYIIIM TakXKe OT AHTJIMUCKUX (DUHAHCOBBIX H
eBPEHCKUX MPOMBIIUIEHHBIX KpyroB. Kak ckazan cam IllayGeprep: "SI cram Obl 3a KOpOTKOE
BpeMsi MHIJUIMOHEPOM, €CIIM OBl pelwiics B3SAThCA 3a JIEI0 B TaKOM O0bEME Mpexie, 4YeMm
MOJIHOCTBIO co3peer uzaed'. Ho 3Tor Hecrmbaemblil, OTBXKHBIN, HE WIYIIMH HU HAa KaKHe
KOMIIPOMHUCCHI YECTHBIN YEJIOBEK OTKIOHUI BCE MPEATIOKEHHUS, IOTOMY YTO BHYTPEHHMH 0OJIOC
MOJICKa3bIBaJI €MY, UYTO MPUAET BPEMS, KOI/Ia €r0 OTKPBITHS MOCIYKaT O3J0POBIEHUIO HAyKU
BCEr0 MUpa.

Meton 0e3B3pBIBHOIO pa3pyllieHHs [eJIaeT aTOMHYI0 JHePrHI0 HeHY KHOIA.

Tak xak [layGeprep 3Hal, YTO HU OJHA OTPACIb SKOHOMHKH HE PEIIUTCS HA MEPEX0J] C TEXHUKU

B3phbIBA Ha 6HOT€XHI/IKy, OH HC OXHOaJl HUKaKOMU MNOAACPIKKHU CO CTOPOHBI IMPOMBIIIJICHHOCTH.

[[Maybeprep He HOBEpsl, MPEXKIE BCEro, MOHOMOJMCTAM IO JHEPIeTHKE U BOOPYKECHHIO U
00s1JICs, UTO OHU MPUYMHOXKAT CBOIO BJIACTh 32 CUET €T0 OTKPBITUH, YTAaHB UX OT YEIIOBEUYECTBA.
Lenbio ero ObLIO C TOMOIIBI0 MOTOPOB OE3B3PHIBHOIO pa3pyLICHHs C/IENaTh aTOMHYIO SHEPTHUI0
HeHY)KHOU. E€ oH cumTan camoil 00ibIIoi omacHOCTRIO. K TOMy ke, MoTydeHHue SHEPTUU €ro
METOJIOM ObLIO OBl HAMHOTO JICIIEBIIE.

Tak, HanpuMep, U3 OJTHOTO KyOOMETpa BOJBI 32 CEKYHAY MOKHO ObLIO OBbI MOJYYUTh MUHUMYM
4000 KBT TEIUIOBOW JHEPrHH, MPHUEM, TEMIIepaTypa BOJBI MOHHW3WIACH OBl TOJBKO Ha OJHMH
rpamyc.

Cuna, xoTopas HE JaBaja NOJIKYNHTh ceOs W BHOBb M BHOBb IPOTHBOCTOSITH BCEM
peBpaTHOCTSIM, ocTaBuia Bukropa Illaybeprepa u nummna ero yOeKIEHHUs, KaK Ba)HO
00pOThCS 32 KU3HB:




«IMBUIN30BAHHOE YEIIOBEYECTBO, HECMOTPS HA CBOK KaXKYIIYHOCS BBICOKYIO TEXHUYECKYIO
KYJIBTYpPY, JOCTUTIIO TAKOTO HU3KOTO ATUYECKOTO YPOBHSI, UTO OHO YK€ 0ojiee He 3aMeyaeT, 4yTo
Takol (Qu3nuecknii W MOpPAJbHBIM YMAaJOK €CTh HE YTO HHOE, KaK MMEIOUIMA MECTo
HETpEepbIBHBIN pacnaja KynbTypsl. [1o 3Toit mpuunHe CBATONH 0043aHHOCTBIO JIIOAEH, CO3HAIOIINX
TSOKECTh COJESHHBIX OIIMOOK, SBISETCS TOCTOSHHOE CTpPEMJICHHE K OKOHYATeIbHOMY
WCIPABJICHUIO MOCIIECICTBUM 3201y K ACHUI.

IHocaennue roanl ;ku3nu Bukropa Illay6eprepa

B konne cBoeit xu3an LllayOeprep Haxoauscs B yapyvaromeM (UHAHCOBOM IMOJIOKeHUH. Bee
CBOM OIBITHI U allapaTypy eMy HpUILIOCH OIUIadnBaTh caMmoMmy. CTOMIIO eMy AOOHUThCS ycrexa,
KakK BJIaCTH OTHHMAJH Y HEro pa3pabOTKH, U KTO-TO JPYroil Ha)XMBAJICA Ha 3TOM. Tak ObUIO C
HUM 12 pa3. Mnum ero oTkpeiTusi OeccinenHo ucye3and. B mucbMe, HamMCaHHOM MEpel] caMoi
cMmepThio, Bukrop laybeprep ropsko 3amerui: "S BepHYCh B CBOIA Jiec, YTOOBI yMEpETh TaM B
mupe. Bes Hayka co BCEMHU €€ MPUXBOCTHSAMU €CTh BCETO JIMIIB LIAKa BOPOB, KOTOPYIO IEPTarOT
32 HUTKM, KaK MapHOHETOK, M 3aCTaBIIAIOT IUIACATh O] JIFOOYI0 MEJNOJHI0, KOTOpasi BBIIACT
CBOET0 XOPOIIIO MPSUYIIETocsi paboBIIaIeNbIIa 32 HEOOXOIUMOCTD".

W3-3a MHOTHX pa3ouapoBaHHil OH ObLT pr3nuecku ciomiieH u ctpanan actMoi. Korma B 1958 r.
OIMH aMEpUKAHCKMH MarHar NpeAJIOKWJI IIHPOKO IPHUMEHUTH ero TexHuky, LlayOeprep
IIOJIETENI ¢ CBIHOM BanbTepoM, KOTOPBIM BCIO CBOIO KM3Hb TaK)K€ IIOCBATHII HMCCIIEIOBAHUIO
Buxps, B CIIIA. Ho napTHEPHI MOCCOPUINCH, HECMOTPS (WJIM KaK pa3 u3-3a?) Ha MOJI0KUTEIbHBIE
pesynbratel, 1 Bukrop Illaybeprep HacTtosii Ha oTbe3le. DTO ObBUIO €My pa3pemeHo, HO C
YCIIOBHEM, YTO OH IOAINMILET JOTOBOP, COCTABICHHBIM HAa AHIIIMHCKOM SA3BIKE, COJEPIKAHUE
KOTOPOTO OH HE TOHSUI, T.K. HE Biaaen aHriwiickuMm. He momospeBas Hu o uém, Illaybeprep
MIOJIHUCAN €ro, 3aBellasi TEM CaMbIM BCE JOKYMEHTBI, MAllIMHBI U IIpaBa TOMY aMEPUKAHCKOMY
KOHIIEpHY (BO3HUKAeT BOMpOC, 4To caenaHo 3a mocieanue 40 ner?). Ilo sTomy moroBopy
[ayGeprepy 3ampenianoch MPOBOAUTH JTANbHEHIIINE UCCIeIOBaHHUS.

CrnoMJeHHBIM, OH BEpHYJCS B ABCTpHIO, Iie ymMep uepe3 5 aHei, 25 centsops 1958 r., B
BO3pacte 73 net B MOJIHOM oT4asiHuM: "Bc€ oTHsm y Mens! S naxke He X0351H camoMmy cebe!".
Ho Bce ke )KM3HEHHYI0 HCTOPHUIO 3TOT0 BBIJAIOLIETOCS YEIOBEKa CIEAYET 3aKOHYUTh BUJICHUEM,
koTopoe Bukrop Illaybeprep mpeacraBui Kak Haie Oyayiee, KOTAa 3arajika BOAbI OTKPOETCS
BCEM JIFOJSM:

«bynymuii yemoBeK TMOJHOCTBIO OBJIajgeeT Marepued u Oepymed U3 HeE Hayalo
BBICOKOKAQUE€CTBEHHON TOHKOM CyOCTaHIIMEH, OH CTAHET IJIaBHBIM CITY)KUTEJIEM M OJHOBPEMEHHO

X03IMHOM TIpHpoibl. CKa304YHbIE Ypojkau oOecreyar ero npekpacHsiM nuranueM. OH JOCTHTHET

MOYTH aOCOMIOTHON CBOOOIBI B IBIKEHUU Ha CYIlle, Ha/l BOJOW U B BO3/yXE.

Takum oOpazom, camu 1o cebe mpekparsTcs 6oppda 3a KU3HB, KilaccoBas Oopbba, Ooprda 3a
CyLIECTBOBAaHUE M IIPEXKJE BCEr0 BOWHBI 3a IIOJIE3HBIE HCKOmaemble W muiny. Hacrynur
671arocoCcTosIHUE, KOTOPOE HEBO3MOXKHO ce0Oe Mpe/ICTaBUTh.

MennuuHa Takke MoABEPrHETCSA TPAHAUO3HBIM U3MEHECHHAM. [[eiCTBUTENBHOCTh CTAHET TAKOM,
kakoi e¢ Buzaen Ilapamenbc: OymeT CO3aHO CIEHUATBFHOE BELIECTBO, KOTOPOE YHUUYTOKHT
O6one3np B 3aponsime. Jliogu He OyayT 3HaTh OoJe3HEH U, CIEAOBaTEeNbHO, CTaHYT
KHU3HEPAJTOCTHBIMUA. B HX pacmopsmkeHuH OyneT Bc€ MpPOCTPAHCTBO, BIOJb U MOMEPEK, U OHO
OyZIeT CIyXHUTh YeOBEKY, O1aroiaps HAIMYHIO BCEX BUJIOB CHIPBS BO BCEX OOJIACTSIX Pa3BUTHSI.
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W3 Boapl Bo3HMKIO BCE. OHAa — YHHBEPCAJIBHOE CBIPHE JIIOOOW KyIbTYphl WIH (YHIAMEHT
T000T0 YeTOBEUECKOro M AyXOBHOTrO pa3Butusi. OBiazeHne TailHONH BOJBI — 3TO KOHEI] JIF000Tro
BHUJIA CHEKYJSIIMM WIM pacd€ra C UX HApOCTaMH, K KOTOPBIM OTHOCSTCS BOilHA, HEHABHUCTb,
3aBUCTh, HETEPIUMOCTh U DPA3IOphl B J0O0K ¢opme u Buze. [losHOe uccinemoBaHHE BOJIBI
03HA4aeT, B HMCTUHHOM CMBICJIE CJIOBA, KOHEL] MOHOIIOJHUSAM, KOHEILl TOCHOJCTBY M Hadalo
COLIMANIM3My Yepe3 pa3BUTHE WHIMBHIyalnu3Ma B €ro coBeplieHHOM Buae. Ha mnyru k
"mporeccaM XOJIOJHOTO OKUCIEHHUS'" SKCIUTyaTalllsl MAallMH CTAaHEeT MOYTH OeCIJIaTHOM M JMIIb
TOTJa IEHHOMN: MPOIYKThI MATAHUSI, CBIPBE, TOIUIMBO — BCETo Oy/ET B U30BITKE...

3apoApllleM TaKOM BbICOKOKaYECTBEHHON MaTEepUM, WU KOHLIEHTpALMA OTPULATENBbHBIX HOHOB
reoc(epruvecKoro MPOUCX0KIACHHS, SABISIOTCS aTOMBI CHHTE3a U MOABEMHOM cuibl. OHU MOTYT
OBITh MOJIyYEHbI MEXaHUYECKUM ITYTEM B JIFOOOM KOJIMYECTBE M KAUeCTBE U3 OAKTEpHO(DaroBbix
IIpEIENbHBIX COCTOSIHUM (HAHOCHOTO U B3BEIIEHHOI'O BEIIECTBA) B BO3YXE U B BOJE C OMOIIBIO
"MUKIOUIATBHOTO JBIKEHHSI MPOCTPAHCTBEHHOW KpUBOW'" (cmupanu), modytu Oe3 3arpar,
mo/l00HO TOMY, Kak 3TO JAejaeT B OypHOH BOJe MCTOYHHMKA HEMOJBIKHO mapsmas Gopeib
MOMOIIBI0 ()OPMBI CBOMX IUIABHUKOB M TYJIOBHILA, KOTJAa OHA IPOCTO IO3BOJISIET CBEXEH
POJHUKOBOM BOJIE € Te0C(HEPHUECKUM TUIIOM HATIPSKEHUS TE€Ub CKBO3b IJIABHHUKH.

Jlnsi oBlafieHusi BEHIIOM TBOPEHHUsS MyTh CBOOOJIEH, JOCTATOYHO CTaTh IJIABHBIM CIYXHTEJIEM
I'ocriona u, cnenoBarenbHO, PYKOBOAMUTEIEM I'DAaHIMO3HOIO Ipoliecca 3BOJOLUU. Bo3MokHO,
YeJIOBEKY HAIIEero CTOJIETHs JAa€TCsl €AMHCTBEHHBIN IIAHC HA MTyTH 110 Y3KOMY FOPHOMY TPEOHIO K
BEpILIMHE, C PUCKOM COPBAThCS B HEMOCTIDKMMBIEC TTYOWHBI, — cTaTh MoA0OHBIM bory. Kto
OBJIaZICET TPOIIECCOM MPEeoOpa3oBaHUs B CO3MIATEIBHOM CMBICIE, TOT IOJYYHT KadecTBa
tBOpua. KTO OBazeer mporeccoM mpeodpazoBaHUs B pa3pyIIUTEILHOM CMBICIE U OCYIIECTBHUT
3TO, — TOT UHCTPYMEHT U CIIyra JIbSBOJIa.

Jluteparypa:

Callum Coats: "Living Energies"; Gateway Books

Olof Alexandersson: "Lebendiges Wasser"; Ennsthaler Kronberger/Lattacher: "Auf der Spur des
Wasserraetsels™; Uranus

Boxonposopa - npesxkae u Tenepb
Tonbko B lBeiiniapun okono 50 TeIC. KM TPyOOIpoBOia 00ECIIEUNBAIOT HACEICHHUE MUTHEBOM

BoJoi. TpyOwl crneayeT CpOYHO 3aMEHHTH, T.K. OHH B TaKOM IUIOXOM COCTOSHHUH, YTO IMOYTH

TpeTh BOABI "Tepsiercs”, OECIOJIE3HO yXO/Is B 3€MIIIO M3-3a MpoOouH U TpeumH. B 1994 r. 640

MJTH. (ppaHKOB OBLIO BJIOKEHO B BOJOIMPOBOAHYIO CETh, HO 3TOro Majo. CrenualucTbl CUATAIOT,
9TO IS TIOJUICPKaHUsI CETH B pabodyeM COCTOSHHUM €KerogHo Tpedyercs muHHMYM 800 MITH.
¢dpankoB B TeueHue 50 ner.

To e MOXXKHO CKa3aTh M O KaHAIM3ALMOHHBIX CeTAX: MUHUMYM 20% TpyO HErepMeTW4Hbl U
noBpexJieHbl. UYTOOBI MOANEpKUBATH HMX B COXPAaHHOCTH (HE YCOBEpIICHCTBYs!), ciemyer
€XKEroJIHO MpUBJIeKaTh 10 2 MapA. ppankoB B TeueHue 50 netr. Takum 0OpazoM, TOJIBKO JIMIIb
s [Beitiapuu B mocnenyromue aecsatumiietus norpedyercs cpoimie 100 mupa. ppaHkoB Ha BcE
BOJIOIIPOBOJIHOE XO34MCTBO, €CIAM CTpaHa HE XOuYeT MMETh HCHOPYEHHYIO MHUTHEBYIO U
rpyHTOBYIO Boay. B I'epmanuu nonoxxenue cxosxee. M HekoTOpbIe NpeANPUHUMATENN 340POBO

HaXHUBAKOTCA Ha 3TOM.




Kro ommaunBaer »5tu rurantckue cymmbl? [IpaBmiibHo, mnotpeOutens. [lo  orenkam
CIELIMAJIMCTOB, IUIaTa 3a NUThEBYIO BoAy B llIBeliniapuu paHO WM MO3AHO CTAHET BBIIIE, YEM
IUIaTa 3a OTOIUICHHE B cpefHel kBapTupe. Bosmoxkno, Buxrop IllayGeprep Obu1 mpas, Korja B
1935 r., mpenBuzas 3to, ckazan: "B koHie sroro cronerus 1y Boabl OyneT CTOUTH AOpoxke 1
BHUHA".

A nouemy? [ToToMy YTO HalIM BOJONPOBOJHBIE TPYObI KPYTJIble, a B KPYIJIBIX TpyOax BoJa, BO-
NEPBBIX, HE MOXET 3aBUXPATHCS M CTAHOBHUTCS OE3BKYCHOM M O€3)KM3HEHHOM, a, BO-BTOPBIX,
TSKENbIE COCTABHBIE YAaCTH, TAKME KaK U3BECTh, HE MOT'YT YHOCUTHCSI BHYyTPEHHUM ITOTOKOM, OHU
BBIHOCSTCSI HapyXy, OCaXJAIOTCS U 3a0MBAIOT TPYOBI, MMOTOMY YTO M 37€Ch MBI IPHUMEHSIEM
IOPUHLIUI LEHTPOOSKHOTO B3pbIBA BMECTO OE3B3PHIBHOIO IMPHUHIMIIA LEHTPOCTPEMUTEIBHOM
CHJIBI.

K tomy ke, TpyObl M3rOTaBIMBAIOTCS Yallleé BCETO M3 MCKYCCTBEHHBIX MAaTEpHaliOB, TAKUX KaK
IUTACTUK, OCTOHHBIC IUIUTHl MJHM YYTyH, YTO IUIOXO JUISI DHEPreTHYECKOro KadyecTBa BOJBI.
Bukrop IllayGeprep TtpeOoBan Juisi COXpaHEHUS "KPOBH 3eMJIM" HCHOJB30BATH TOJIBKO
IIPUPOJHBIE MaTEpUaNbl: JEPEBO, IPUPOIHBIN KaMEHb (IPUYEM APEBECUHBI, COOTBETCTBYIOIIEH
HEOO0XOAUMOMY JUIS 3TOTO Ka4ECTBY, CETOIHS YK€ HET).

Kak 3actaBuTh Bojty OypJINTh, 3aBUXPATHCS, YTOOBI TSHKEBIC YaCTHUIIBI TIOMAINA BHYTPh MOTOKA U
OUYUCTHUIIMCh, OXHMBWIUCH camu? Cxaenarb Tak, kak npemnoxun lllaybeprep: oH yCTaHOBHII
IyrooOpa3Hblil HAPaBJIAIOUIUI KOHTPPENILC U3 OJIaropoHOro MeTaia B Kpyrioi Tpyoe (Tpyda
C IBOMHOM cIupaliblo), ¥ BOJA CTajla 3aBUXPATHCS.

Wnu MOXHO OpHEHTHMPOBAThCS Ha HApOAbl aHTMYHOrO MMpa: Tak Bo jaBopue KHoccoca Ha o.
Kput oGHapyxuiu BoJAONPOBOJHYIO cucteMy, kotopoit 4000 net. Ilo Hell Boja moaHUMANACh
0e3 Hacoca U3 JIOJIMHBI K BEPIIMHE TOPbI, HA KOTOPOil cTosi1 ABopen! Bee TeppakoToBbie TPYObI
UMENIM KOHUYECKYI0 (opMy (CyXKHMBAJIMCh Ha OJHOM KOHIE). Bojma BmpeicKuBamach W3
CY)KEHHOTO KOHIIa TpyObl B CIEAYIOIIYI0 TPyOy (HaM 3TO HM3BECTHO MO IMHEBMO3arpy304HOMY
corty). Tem cambim, B cienyromeid TpyOe 0Opa30BbIBAIOCH MOHMKEHHOE IABICHHE, KOTOPOE
UMITYyJIbCUBHO BCachblBaJIO BOJAY BIEPEA-BBEPX Ha ropy. J[peBHEErMNETCKUE TMAPABIUKUA TOXKE
MOTJIM IOJHUMATh BOJLy 0€3 Hacoca Ha BHICOKHE TOPHBIE BEPIIHHBI.

bnaronaps KOHUYECKOMY CY)KEHHUIO, BOJIa MOIJIA, K TOMY K€, 3aBUXPATHCSA, 4TO 3(P(PEKTUBHO
IpeJoTBpamano o0pa3oBaHWE OTIOKEHUM Ha TpyOax. A B KaHajgax IS CTOYHBIX BOJ,
CIIyCKaBIIMXCSI C TOp, XUTeAAMHU Kpurta HCIOIB30BAIUCh Ja)kKe TOPMO3HBIE JIEMEHTHI AJIs
3aBUXpEHMs BOJIbI, M3BeCTHBIE HaM OT LllayGeprepa.

WHKu cTpowsu Uit CBOEM BOJIBI KBaJApaTHBbIE KPBIThIE KaMEHHBbIE KaHANbI, TJ€ OHa MOTIJa

3aBUXPATHCS B NPOXJIaAHONW TeMHOTE. 1 Tonpko MbI, "NIpOCBEIIEHHBIE JIIOAU", YIIOPCTBYEM Ha

MPOCTBIX KPYIIIBIX TpyOax.

Buemne npurareas lllay0eprepa BoIrasiauT rak:




[[Taybeprep B 3TO# cBOEW KOHCTPYKIIMH CO3Jal WACATbHBIC YCIOBUS I 0Opa30BaHMsI TPYIIITBI
MHUHHU-TOPHAJI0 M CAMOrO LEHTPAIbHOTO TOPHANO, KOTOPBIM U SIBIAETCS JBUKYILEU CHIION
JTAaHHOW KOHCTpYKUMHU. Bo3ayx Ha mepBOM »Tare Mpu MOMOIIM TaKOTO Kojeca 3aKpy4dHuBaeTCs
BOKPYT OCH 3JIeKTpoaBurareis. Ho 3ToT ke BO3ayX Mpu OTOpAChIBAHUU 32 CYET IIEHTPOOSKHOM
CWIBl K Tepudepu MPOXOAUT CKBO3b MITOMOPHI KOJIECAa W IMOJy4aeT BpAIIEHUE BAOIL OCH
Kaxzaoro u3 24 mronopa. Ilponcxoaur 3akpyunBaHue BO3ayXa OJHOBPEMEHHO BOKPYT 2 ocei
BpaILlCHHUSL.

CBunerenu pabotel apurarens lllayOeprepa yTBep»kAaiu, YTO TOIUIMBOM CIYXKWJIH TOJBKO
BO3MIyX M BoJa. B0o3MOXHO, OHM HeMHOro ommudOanuck. Ckopee Bcero, 370 ObUIM BO3AYX U
OYEBHJIHO CIUPT (KCTaTH, BHEIITHE MOX0XUH Ha BoAy). JlBurarens B mpoiiecce paboThl HOKEH
OYKBAJILHO TOXKUPATh OKPYXKAIOUIUH BO3MyX M TYT CaMO€ BpeMsl €My MOJACYHYTh TOIUIMBO U
MOJ/KeYb, elle 0oJblIe CrocoOCTBYs mpolieccy oopazoBanus Buxps. [Ipu OOIBIIOM KOTUYECTBE
KHCTIOpO/ia TUIaMsi CIUpPTa TOYTH HEBUAMMO. BOT W monyuwscst B urore "OeCIUIaMEHHBIN U
0O€e3IbIMHBII IBUTaTeNb".

http://www.youtube.com/watch?v=D6V2qFe9Df4
http://www.liveinternet.ru/users/5014098/post289739895/
http://www.liveinternet.ru/users/5014098/post289739942/
http://www.liveinternet.ru/users/5014098/post289739976/
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http://www.youtube.com/watch?v=D6V2qFe9Df4
http://www.liveinternet.ru/users/5014098/post289739895/
http://www.liveinternet.ru/users/5014098/post289739942/
http://www.liveinternet.ru/users/5014098/post289739976/

UxTucanos Banepuii

HUccaenoBanus BO/AbI 10 U NOCJIE

«CeHTHOPBLCKOro IKCICPUMEHTA»

Kak nmomusar ywactHuku Ilporpamm «CserJI», 9 ceHTSOps 3TOr0 roga BO BpeMs
«cynepnyHus» npojoipkarenem  Texnosoruit  «CserJl» IllkpyaneBbim @.JI. ObLI0O
PCKOMEHIOBAaHO  «IPUTOTOBUTHY  IeneOnyro  Boay  (https://vk.com/razvedca?w=wall-

50575743 9054). Peus 1uta 0 BO3MOXKHOCTH CO3/IaHUS Ul YIaCTHHKOB ATOTO «3KCIIEPUMEHTa»

MePCOHATBHOMN XKUJIKOU TabJIeTKM» (JieKkapcTBa AJisi ceos).

Sl Taxke BMecTe C KEHOM U peOeHKOM
[IOCJIE0OBAJl 3TUM COBETaM, MAJs YEro
KaKIbI M3 Hac Ha HOYb YCTAaHOBMWJIH
CBOIO BOJY pAgoM ¢ coloii u
Kommiekcom «CsetJI». B Ty HOub Boja
«MOABEPIIACH» CUIBHEMIINM «IIOTOKAM
SHEPrOTPAHCIISILIAN» c Y4ETOM
0COOEHHOCTEH KaXIOro M3 Hac M IpH
HENOCPEJCTBEHHOM YYacTUHM B 3TOM
«tpouecce» Kommekca «CsetJI» crana

JIEYEOHOI.

Ilocne Takoro «BO3AEHWCTBUS HAa BOAY» MHOTHE YYaCTHUKH 3TOIO 3KCIIEPUMEHTA, MHUCAIH, YTO
ee BKYC CHJIbHO M3MEHHIICSA. DTHU K€ OIIYHICHUsS OOHApYX I U Mbl. JIOMOJTHUTEIBHO I IPOBEI
cpead KoJuler HeOOJBIION SKCIEPUMEHT, B pe3ylbTaTe
KOTOpOTO 4 M3 5 NOATBEPANIIH, YTO BKYC IOCJIE BO3IEHCTBUS
YIIy4IIWICs, OAWH HE IpHU3HAJI pa3Hullpl. EcTecTBEHHO, Kak
JUIsl yYEHOTO, MHE XOTEJIOCh BBIICHUTD, YTO K€ MPOU30ILIO C

BOHOﬁ, BC€Ib UBMCHMJICA HC TOJIBKO €€ BKYC.

Boaa — 510 yHUKanbHOE M JANEKO HE IOJTHOCTBIO
UCCIIEI0BAHHOE COCIMHEHHUE, IUPOKO PACIPOCTPAaHEHHOE Ha
Hamel ruia"ere. I[103ToMy MOKHO IO-pa3HOMY PacCy»KIaThb, -
YTO XK€ U3MEHWIOCh B BOJE, NPUJAB € MHOW BKYC U CBOMCTBA. Y MeHsi GblIa BO3MOXKHOCTb
HCCIEA0BaTh BOAY TOJBKO HPH MOMOIIYM XMMHKO-AHAJIUTHYECKHX U PaJHOMETPHYECKHX

METO/0B, YTO 51 M MPEANPHUHSI Onaromaps momoiu apysei u komier. [Ipu stom Ilkpynnes
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https://vk.com/razvedca?w=wall-50575743_9054
https://vk.com/razvedca?w=wall-50575743_9054

@./]. MHe HAMOMHUJI, YTO «BCSI TEXHHUYECKAash KOHTPOJbHO-U3MEpHUTETIbHAsA 0a3a MOCTPOCHA Ha
OCHOBE MaTepUAIILHOTO MHUpa (HE BbIlIe 32 OKTaBbl), MO3TOMY HM3MEPATHh YTO-IMOO BhIIIe 32

OKTaBbl HC MMPCACTABIACTCA BOSMOKHBIM). Tem ne Méenee, pyKu y mMens uecaiucho.

Jlnst vccnenoBaHuidl s B3sJ1 00pa3ubl BOJABI /10 U MOCJ€ 0TMEYEHHOI0 BO3AEHCTBHS.
W3navyanpHO Boja Opajlach Ha Jade W3 CKBKUHBI TIIyOMHOIO 28 M. 3aMepsl IUIOTHOCTH
MOKa3aJId, YTO C TOYHOCTHIO A0 4 3Hayamux Lupp HUYEro He W3MEHWIoch (Tabmmma 1).
BsskocTp cornacHO JBYM MapHBIM 3KCIIEpUMEHTaM Ha KallWUIIPHOM BHUCKO3UMETpE
YBEJINYWIIACh, HO HE3HAYUTEIBHO, YTO HAXOJWJIOCh Ha YPOBHE MOrpemHocTH. OTMedy, 94To IpH

HU3MCPCHHUU INIOTHOCTHU U BASKOCTH TEMIICpaTypa HNOAACPKUBATIACHE TCPMOCTATOM C TOUYHOCTBHIO

no coteix rpamyca - 20,00°C. Jlamee npoBeAeHBI HCCIEAOBAHUS HA PEHTIEHOBCKOM

CIIEKTPOMETpPE MO TapUPOBAHHBIM 3JIeMeHTaM (Tabnuubl 2, 3). [IpakTHuecku Bce HUCCIeayeMble
2JIEMEHTHl B BOJHOM pacTBOpPE MMENM OAMHAKOBOE COAEP)KAHME IO M TOCIE BO3ICHCTBUSL.
Heckonbko CHM3MIOCH COAEpKAHME CEpPbl, HO A3TO YMEHBIIEHHE TAaKKE COIMNOCTABUMO C

IIOTPEIIHOCTBIO U3MEPEHUM.

Tabmmpna 1 — Pe3yabrarbl H3MepeHHH IUIOTHOCTH M BSI3KOCTH BOABI 10 H HoOcCjIe
BO3/1eHCTBHSA

IUIOTHOCTB, | BSI3KOCTb,
ITapamerpsl Kr/m3 cCr

i (o) 998,7 1,02

998,7 1,03

Ta6auna 2 — Pe3yibTaThl KOMIIOHEHTHOT'O COCTABA BO/ABI /10 U MOCJI€e BO3/1eliCTBUSA

OJIEMEHTEI K, % Ca, % Fe, % I, % Ba, % Sr, % Br,% |S, %

hi(¢ 0,00 0,02 0,00 0,00 | 0,00 0,00 0,00 0,078

0,00 0,02 0,00 0,00 | 0,00 0,00 0,00 0,073

Tabumna 3 — Coaep:kaHnne MarHusi ¥ aTIOMUHUS B BoJie B IyO/THPYIOLINX IKCIIEPUMEHTAX

1 omeIT 2 OIIBIT 3 OIIBIT 4 oTBIT

DIeMEeHTHI Mg, % [AL% | Mg, % |AlL% | Mg, % Mg, %

10 0,45 0,04 0,00 0,18 0,43 0,42

nocie 0,07 0,24 0,00 0,16 0,04 0,02

[Tpumeuanue x Tabnmuuam 2 u 3: % 1o macce.




Uro CcHIBHO YAMBHMIIO, TaK O5TO CHI)KCHHE COJACP)KAaHUS MAarHUs W YBEJIUYCHHE
COJIepKaHUs AIIOMUHMS, KaK Oy/ATO B BOAHOM PAacTBOpe NMPOM30LLIH HU3KOTeMIIepaTypHbIe
siiepHble peakuuu (tabnuma 3). [ns 3TOro MajJoM3y4€HHOTO M HE HMPUHSATOTO O(PUIMATBHON

HAayKOM sBJICHMS XapaKTEpPHbl TAKKE€ TEPMUHBI: HYKJICOCHUHTE3, TPAHCMYTALMs, XOJIOIHBII

TepMmosin, B aHrimiickoir abopeBuarype LENR — Low-Energy Nuclear Reaction. Hamowmsro,

YTO MarHuii W aTIOMMHUN SIBIISIOTCS cocelsiMM B TaOnuue MeHeneeBa W MPUHLIUIUAIEHO
peaknusi CHHTe3a BO3MOKHA. 3BYYHUT (PAHTACTHYECKH VISl «KJIACCHYECKOro» (usuka,
HECMOTpsI HA MHOTOYHUCIICHHBIE U IMOATBEP:KACHHBIC MCCICIOBAHUS HAJIW4YUS ITOIO SBIICHMS.
TpaauuMOHHO CcUMTAeTCs, YTO JUIsl OCYILECTBJICHUS peaKkIMid CHHTE3a siep HE0OXOIUMBI
BBICOKHE JHEpPruu (TeMIepaTypbl). YHpaB/isieMblii TepMoOsiiepHbIii CHHTe3 — 3TO MedyTa
¢u3uKoB, Ha KOTOpyI0 B TedeHue 50 ner Oe3pe3yinbTaTHO HCTpaueHbl COTHH MUJUTHAPJIOB

J0JIIapOB.

Tem He MeHee, HE TpPYIHO OTBHICKaTh HHGPOPMAIMIO, CBHIETEILCTBYIOMIYIO O
IIPUCYTCTBUM HU3KOTEMIIEPATypHOTO SJEPHOTO CHHTE3a B KMBBIX OpraHmsmax. B gacTtHoCTH,
pasguoyIJIEpOHbII  METOJ  ONPEACNEHUs BO3pacTa OpraHMKM OCHOBaH Ha  3amepe
panuoakTUBHOCTH M30ToMma yriepoaa 14C, koTopslit 00pa3yeTcsi TOJNBKO B KUBBIX OpraHM3Max.
OTtkyna oH TaM Oepertcs, eciiu B mpupoe cyuiecTBytoT Tosbko 12C u 13C? O0bsiCHEHUE, YTO OH
BO3HUKAET OT KOCMHUYECKHX JIy4eH, HE BBIACPKUBACT 31ApaBOi KpUTUKU. PacTeHusm i cBoei
KHU3HEIEATSIPHOCTH HEOOXOJUM psAJ XUMHYECKHX JJIEMEHTOB, KOTOpBIE, KaK IOKa3alu
HCCIIeIOBAaHUs, HE Bceria OepyTcsi U3 MOYBHI M Bo3AyXa. [IOHATHO, YTO HEKOTOPHIE 3amachl 3TUX
AJIEMEHTOB COJIEPKATCS B CEMEHM, HO Ha BCIO B3POCIYIO JKU3Hb PACTEHHUS MX SIBHO HE XBAaTaeT.
[Tomy4aercsi, 4TO JaHHbBIE 3JIEMEHTHl PACTEHHE BhIPAOATHIBAET CaMOCTOSITENBHO. TIIaTenbHbIE
HCCIIEIOBAHUS C ONPEIECICHUEM COJEPKAHUS NIEMEHTOB B IIOYBE JI0 U IIOCIE POCTa PACTEHMS, a
TaK)Ke B CAMOM PACTEHUM MOATBEPKIAOT 3TU BBIBOABI. J{aXke Kypbl-HECYIIKU OTAAIOT KaJIbLUs B
CKOpJIyIle WLl ropa3fo OoJjblie, YeM MOTpeONsAioT camu. JlaHHbIE pe3yabTaThl MIMPOKO HE
apUIIUPYIOTCS M HA 3TO €CTh CBOM NPHYMHBI, HO B JIAHHOM CTaTbe MX KacaTbCs HE OyneMm.
be3ycinoBHO [aHHOE HalpaBJIEHWE JOJDKHO CTaThb NPEIMETOM THIATEIBHOTO H3y4YeHUs

HACTOSIIIIUX YUYECHBIX B OYAYIIEM.

Hamnpssmyro o Hu3koremneparypHom cunrtese Jlesamos H.B. He mucan. Ho ormeuan,
4yTO0 BO BHyTpeHHel crnupanu Moiekyiasl PHK unnum JIHK «B pesynbrare pacmaga momexyd,
BBICBOOOXK/IAIOTCSI BCE CEMb NMEPBUYHBIX MAaTEpUd, KOTOpble 00pa3oBaiu (PU3MUYECKH IJIOTHOE
BelecTBO. [Ipy 3TOM, YacTh BBICBOOOAMBIINXCS MaTepuil BHOBb CO31a¢T HOBBIE aTOMBI U
MOJIEKYJIbl, MMEIOIIHE COOCTBEHHBIH YPOBEHb MEPHOCTH, TOKJECTBEHHBIH MEpPHOCTH 30HBI
pacraga» (HeomHoponHast BceneHHas). BrojHe BO3MOXHO, YTO MMEHHO TaK M HPOHCXOIHUT

Mponecc CMHTE3a HOBBIX aTOMOB.

HpO,Z[OJ'DKaH AAJIbIIIC OIMMCBIBATH HCCICAOBAHUA, OTMCUY, YTO IMPH MHOCICAYIOIICM
,Z[Y6JII/IpOBaHI/II/I OIIbITa MO COJACPIKAHHUIO AJIFOMUHHSA W MarHus OTKJIOHEHHH BBISBIEHO HE OBLIO.

Ho mpu crenyoomux AByX IyOIMPYIOIIMX HCCIEAOBAaHUHM, KaK U B IMEPBOM 3KCIIEPUMEHTE,
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MOJIy4eH OJMHAKOBBIM pe3yJlbTaT — CO/ep:KaHUe MArHUsl 3HAYNTEJbHO yNaJIo, colAep:KaHue
AJIIOMUHUSA BbIPOCJO. [IpucyrcTBue aidOMHHHS B BOJE OOBIYHO BBI3BAHO HAIMYHEM
HEOOJIBIIIOrO KOJIMYECTBA TJIMH, KOTOpPhIE cojaepkaT ero coiu. Ho Tyt HaoOOpoT, aqtoMHUHUS B
BOJIC MIPAKTUYECKH HE ObUIO M OH OTKYyJa-TO BO3HHUK. JlaHHBINA (DaKT ¢ HATSHKKON MOKHO OBLIO
Obl crucarh Ha TO, YTO YacTh COJICH Mepenuia B HEPaCTBOPUMBIA OCaZOK M HaoOOpoT, HO

HEOTHOKpaTHbIE MPOOBI BOJBI Opaliuch 0€3 HepaCTBOPUMBIX COJIEH.

Kak npaBuio, mpu COMHEHHH MPOBOJAT 3 SKCHEPUMEHTAa U OTOPACHIBAIOT 3HAYUTEIHHO
OTJIMYAIOIINECS PE3yJbTaThl, UTO 5 CHeNaj, 00naaas pe3yibTaTaMH yxe 4 SKCIepUMEeHTOB. B
pe3yibTare, Mpu UCCIEAOBAHUH (PU3UKO-XUMUYECKUX CBOMCTB BOJIBI JI0 U MOCIE «BO3ACHCTBUS
oTMeYaeTcsi HeOOJIBIIOE YBEIMYEHHE BS3KOCTH (MOpsIKa MpOLEHTa), U CaMOe€ TIJIaBHOE -
3HAYMMO€ CHHMKEHHe MArHHUsl M POCT colep:kaHus ajdwoMuHus. CojaepkaHHE OCTaJIbHBIX
3JIEMEHTOB, Ha KOTOpPbIE ObLI TAPUPOBAH CIEKTPOMETP, OCTAJIOCh MPAKTUYECKU 0e3 U3MEHEHHIA:

KaJui, KaIbIIHiA, )KeNe30, o1, Oapuii, CTpOHIIHiA, OpoMm, cepa.

Jlanee, mpu TMOJO3PEHUM Ha BO3MOXKHBIE SACPHBIC pEAKIHMH, HEOOXOAUMO OBLIO
BBIIIOJIHUTH IPOBEPKY BOJBI (BOJAHOTO PAcTBOPA) Ha pagUMOAaKTUBHOCTb. JTH HCCIEAOBAHUS U
ObUIM TIPOBEJCHBI, MPUYEM HCCIEAOBAaHUS OBUIM JTOCTATOYHO JIUTEIBHBIMH W 3aHHMAaIM IO

BpEMEHU OKOJIO HEJCTH Ha KaXKIyIo MPooy.

HccnenoBanusi Ha raMma-akTUBHOCTh HE IIO3BOJIMJIM CJHIENaTh BBIBOJ O KaKUX-JIMOO
M3MEHEHHSIX PaAMOHYKIUIOB B CBSA3U C BBICOKOM MOTPEUIHOCTHIO H3MepeHuit (Tabnuma 4). Jlaxe
CpaBHEHHE 000MX CIEKTPOB JJIS BOJBI IO U MOCJE BO3JCHCTBUS, T.€. O3 BHIACICHHS 3JIEMEHTOB,
IIPUBEJIO TMPUMEPHO K OJHOM M TOM K€ IUIOMIATU IOJ CIEKTPOM, YTO CBHJETENBCTBYET 00

OTCYTCTBHU CYMMApPHBIX M3MEHEHHM TaMMa-aKTUBHOCTH.

Taoauua 4 — UcciieqoBaHus raMMa-aKTUBHOCTH B BK/Kr

DJIEMEHTHI 137 Cs 226 Ra 232Th 40K

10 0,26+1,16 |0,86+1,81 -0,27+1,93 5,3+17,6

0,07£1,15 |-0,64+1,71 0,57+£1,98 -12,3+16,7

Ho BoT ans anbga-, a 0co0eHHO Al 0eTa-aKTHUBHOCTH CHUTyauusi Ha0/1101aJ1ach

uHas. CymmapHas anb¢a- aktuBHOCTH yBenuumiack ¢ 0,018+ 15 % bk no 0,025+ 15 % bk, 1. e.

MPaKTUYECKHU 3HAYMMO cABUHYNAchk ¢ Auana3zona 0,015+ 0,020 bk mo 0,021+ 0,028 bk.

Bera—akTnBHOCTL €O 3HavyeHMii MeHee ¢goHa yBeauumiaach g0 0,024+15 % Bbk.
be3ycnoBHO, CII0KHO OTMETUTh, KAKHE€ KOMIOHEHTHI TOBJIHUIN HA U3MEHEHHE 0eTa-aKTUBHOCTH,

HO B IICJIOM CYMMAapHas BEJIUIMHA SHAYUMMO YBCIHYINJIACD.
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OTmedy, YTO CXOXKMH KOMIUIEKC HCCIIEJOBAaHWM IPOBEJIEH paHee COTPYAHMKAMH UL
KPEIIEHCKOM BOJIbI, HO 3HAYUMBIX OTJINYMII TaM 00HApPYKeHO He ObLIO, U Bce OBLIO CIHCAHO

Ha U3MEHEHHYIO CTPYKTYPY BOJIBI.

KoHneuHo, 11 MOATBEPXKIACHHUS TEHICHUMH XOTEIOCh OBl MPOBECTH AYOIHPYIOIIUE
HCCIIeIOBaHUS BOJIBI (BOJHOTO PAacTBOPA) U B APYruX Jab0paTOpHsiX, HO CKOPEE BCErO MPHIETCS
xnath eme 70 JeT OO CIAeAYIOMIEro «cymepiyHus» (ecnu oHo cocroutcs). OnpHako yxe
MOJIydCHHBIE PpE3yJbTaThl 3aCTaBIAIOT 3axyMmartbesi. OueHb XOTENOCh Obl 3HATh, Kakoe
BO3/ICICTBUE, NMEHYEMOE KaK CHJIBHEWIINE MOTOKM SHEProTPAHCIALMH, MOIJIO MPUBECTH K
NAJICHUIO COJACP)KAaHUS MarHus, pOCTYy QIIOMHHHSA, HEKOTOPOMY YBEIMYCHHIO anbda-
aKTUBHOCTH W 3HAYUTEIILHOMY pOCTy OeTa- aKTUBHOCTH. XOTA JO CHX IOp B JeTalsx

HCIIOHATHO M KaK ﬂeﬁCTByeT YHUKAJIbHAs TCXHOJIOTUA «CsetJI». Mb1 3HAaCM, 4TO 3TO I'CHCPATOP

NEPBHUYHBIX MaTepHﬁ, HO KaKum 06p2130M OHHU TaM BBIpa6aTLIBaIOTC$I nin OTACIAIOTCA,

PacIpoCTPaHSIOTCS BOKPYT, B3aUMOICHCTBYIOT C OPraHU3MOM H JIp.?

B wurore, coriacHoO BBIIIOJHEHHBIM

HCCIEAOBAaHUSAM OTMEYAaeTCs, 4YTO IIpH

BO3JICHCTBUM HA BOJAY IIPOU3OLLUIA

U3MEHEHHUs U Ha IPOCTOM YPOBHE -

MeHee 32  OKTaBbl, BBIpaXasiCh B

tepMuHax Mo A. XareiOoBy. XoTs Qakxt

IIPUCYTCTBUS SAJEPHBIX PEAKUHUNA IpHU

KOMHATHOM TeMIlepaType HE SBISAETCS

TakuM YyX OaHanbHbIM. Ho B naHHOM

cllydae IO pe3ylapTaTaM HUCCIIEJOBaHUN

{ _.\ x y MMEIOTCSI OCHOBAHMs I0JIaraTb, 4YT0 BO
h 1 BpeMsl  BO3eliCTBHA  Ha  BOAY
NPOUCXOANJIM HU3KOTeMIIepaTypPHbIe si/iepHble peaknnu. A ecian Tounee, 70 HA HAIIUX

I'TA3AX npouncxoans npouece, KOTOPbIi ONMuCcaJ A. Xarb1060B n H. JleBamos n

KOTOPbI Ha3bIBAeTCH — «XO0JOAHbIH AIePHbIA CHHTE3».

Ipunoxenus
IIporokoa Ne 1
U3MEpEHUs yAeTbHONU CyMMapHOH anb(da-6eTa aKTUBHOCTH BOJIBI
MecTo u ycinoBust 0TOOpa MpoOskI:
N3mepena 16.09.2014

Bec npo06s1 Ha BeimapuBanue ():  1000,0.




Macca cyxoro octarka (r): 0,3748.

Macca anukBoThI B KtoBete (T): 0,0545.

Bpewmst sxcnozurmu (cex): 9000.

Hcnonb3yemelit paguomerp: YMP-2000, Ne 291.

3nauenue Effy 0,057

3nauenue Eff0,185

3nauenue Kitr: 0,28

[Tpubop: YM®D-2000, 3aB. Ne 291. Cunerenscto o noBepke Ne 4521.10.11C ot 17.10.13.
N3mepenus nmpoBoaui:

PesyabTaTnl H3MepeHuit

CymmapHnas Anb(ha-akTHBHOCTB CYeTHOTO 00pasma: 0,0175 [115% bk

CymMmapHnas bera-akTHBHOCTH C4€THOTO 00pasma: MmeHee ¢oHa.

VaeabHas cyMmmMapHasi aJib()a-aKTHBHOCTH B nipoGe pasua: 0,1207/ 7 7 1 [ [ ] BK/xr.

YaeabHasi cyMmMapHasi 0eTa-aKTHBHOCTB B Npo0e paBHa: MeHee (poHa

IIporoxoa Ne 2
M3MepeHusl yAeIbHON CyMMapHOU anb(a-0eTa aKTHBHOCTH BOJIbI
Mecro u ycnoBus or6opa rnpo6sl: IIpoda Boast Ne 2
N3mepena 25.09.2014
Bec npo06s1 Ha BeimapuBanue (1):  1000,0.
Macca cyxoro ocratka (r): 0,3859.
Macca anukBoTsI B kKtoBete (T): 0,0531.
Bpewmst sxcnozurmu (cex): 9000.
Hcnonb3yemelil paguomerp: YMP-2000, Ne 291.
3nauenue Effy 0,057
3nauenue Eff0,185

3Hauenue Ktr: 0,28




[Tpubop: YMD-2000, 3aB. Ne 291. CunerensctBo o noBepke Ne 4521.10.11C ot 17.10.13.
N3mepenus mpoBoaui:
PesyabTaThl H3MepeHuit
CymmapHast Anb(ha-aKTHBHOCTB CUETHOTO 06pasiia: 0,0245 [115% bk
Cymmapnas bera-akTuBHOCTH cueTHOTrO oOpasma: 0.0235 [115% bk
VYiaenbHas cyMMapHasi aib()a-aKTHBHOCTH B nipo6e pasua: 0,1781 [/ [ ]| | Bx/kr.
VaeabHasi cyMMapHasi 6eTa-aKTHBHOCTH B ipo6e pasua: 0,1710 /77 /]| Bx/xr.

http://rnto.livejournal.com/316193.html
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A, PocJanyeHKo

IxcnepuMeHT «BOIA», Kommnjieke padoraer!

Mmuorue VYwuactHuku Ilporpamm «CsetJl», koTOpbIE
npuobpenu  Kommuiekcel  unm Bpaciersl,  3amarorcs
BONpocoM: «A paboTaer nu?..»
Jlymaro, Takue MbICAIM MOTYT BO3HHUKAaThb KaKk y
YYBCTBUTEJBHBIX JIIOJEH, KOTOPBIE YK€ MPUBBIKIN K CBOEMY
Hpyry u He 3amedaror Ero CoVYuacTus, Tak U y JIOAEH C
MIOHM)KEHHOM YyBCTBUTEIBHOCTHIO B CHJIy MHAWBUAYAJIbHBIX
ocobernnocrteit (CymHoctb, ['enetnka, TpaBmbl, brokupoBku
U IIpoyee).
Camas npocrasi u Haaé;xknas nposepka - TPYIUTCA Bawm
Kommuekc/bpacner «CsetJI» mnm Her - 3TO mpoBepka Ha
Bojze. To ecth, cTpykTypupyercs Bonga B crakane, 6aHOUKe,
ounone wnu Her? Echam cTpyKTypupyercs, 3HAYHT, OTBET
OAHO3HAYEH:
«BECb» Kommiaekc/bpacier «CerJl» siko PASYMHOE CYILECTBO TPYJAUTCA BO
BJIAT'O Yenoseka!
Kak pa3 HexaBHO 4 cTan Y4acTHHKOM Takoro 3KCIIEPUMEHTA U ¢ pAJAacThio MOAEN0Ch ¢ Bamu
>TuM 3HauuMbIM s CymHocTH ombiToM! MO0 koraa YenoBek ¢ oONErdeHUEM BBIABIXACT U
rooput, uto PABOTAET ... monumaems, uro YTO-TO CIIYUUIIOCH, u HAM 3TO
YIAAJIOCBH!!! Buyrpennee YPA Hu ¢ yeM HE CpaBHUTH!
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Kuper B XappkoBe OJAMH XOPOLIMH YEIOBEK

B.T. Hckpenne pax, 4YTO Yy HEro ecThb

Kommnekc «CserJl». Takux, K coKaJIeHHIO,

I0Ka HEMHOTO. .. Kommekc OBbLI
npuobperen 4 anpeas 2013 roaa.

[To3HakoMmiIcs S ¢ 3TUM YEJIOBEKOM B KOHIIE Q
utong 2013 roma u eme TOraa y3Hal1 O

BOJIHEHHUH 110 TIOBOY paboTel Kommiiekca, Tak

kak B.T. He omymar Kakoro-ambo
BosneiictBust [lpubopa Ha cebe. Ha ToT

MOMEHT HE CMOT HHUKAK IOMOYb, TIOTOMY YTO

He umen Ilpubopa, na U 3KCTPaceHCOPHBIMU
cocoOHOCTIMH  He obOnamato. IIbiTaThes

yBugeTrs I'eHepatrop — 93TO pHCK €ro0
cBOpaunBaHus. Mory ckas3aTb, 4YTO Ha TOT MOMEHT €JMHCTBEHHBIM MOHM COBETOM OBLIO —

3aperucrpupoBars IlpuGop Ha caiite: http://svetl.org, 4yro Ha TOT MOMEHT yXe OBLIO

clenaHo, HO omlymieHud ot Tpyaa Kommiekca cue He n00aBmiIo. Yke IpHU PasroBOpe Mepen

caMuM dKcniepuMeHToM B.T. MHE cOOOIIMII, YTO TOJBKO MPH MEPBOM BKIIOYEHHH MMOYYBCTBOBAI

nerkoe BozneicTBue M Ha 3ToMm Bc€. (M OTO 3A OJIMH I'OJl!) Tak uro mpockba ko Beem
coMHeBaromuMcs: noxanyiicra, IPOBEJUTE OIBIT C BOJIOMN.

[Tpuo6perancs Kommekc muuno y PHTO. B.T. e3nun B8 MockBy Ha BcTpeuy ¢ AJleKCaHIpOM
Kanentokom. To ecth, y MeHA coMHeHHH mo pabotocnocoOHocT Kommiekca He 6buto. HO
«CUTyalus yOpsIMO TOBOPHUTY,... BepHee, rosopuiia, Tak kak OKOHYATEJIIBHO "
BE3IIOBOPOTHO ®AKT TPYJIA BO BJIAI'O ycTaHOBHJI HMEHHO JKCIIEPUMEHT.

18 suBapst 2014 roma s cran CuactnuBbiM oOnanarenem bpacnera «CerJly», momenmiero
Omaromapst TeprneHuio u ynopctBy corpyanukoB PHTO! briaronaprnocts Hagexne TumodeeBne
Bunorpanosoii u Anexcanapy Kanentoky 3a ceii JIAP!

Byayun nocraTo4yHO YyBCTBUTEIBHBIM, OLYTHI U MEPBbINA KOHTAKT ¢ bpacierom, u 10 cux mnop
olryniaro ero Boszaeicreue. OTEK HOCOIJIOTKH M «HBITbE» KOCTEH MEPUOINYECKH OBTOPSIOTCS,
YTO HE MOXET HE pajoBaTh, U HMPOHHUS TyT HE yMmecTHa. Takme He Bcerja HNPHSITHBIE
OLIYLIICHUSI-COCTOSTHUSI TOBOPAT 0 TOM, 4T0 CylIHOCTH MeHsieTCs M 3aTeM H3MeHsieT IOJ
ce0st Tes10, H, KOHEYHO Ke, OYMINAeT OT HIJIAKOB.

Ha nauvano mas s yxe BbIpaboTaln HaBBIKM CTPYKTYpUpOBaHUsS BoAbL. s cebs oTMeTHs, Kak
MMEHHO S 3TO YyBCTBYIO, OLIYINAI0, BU3YATH3UPYIO U OoJiee-MeHee 3aMedaro Ha BKYC.

Kcratu, onuiy ManeHbKOE PYKOBOJCTBO, KaK caM 3allyCKar0 CTPYKTypu3alMio BoJbl. Bona
xpanutcs TOJIBKO B crekne. banku crosat u Ttam, u TyT. KapTuHka He OoueHb KpacuBas, HO
Huyero, - 'JTJABHOE, uro Boja_B crekiie U yxe CTpykTypupoBaHHas. IlosyuuB Boay mocie
anmapara JXuBas - MepTBas BoJa M pa3iuB ee No OaHkaMm (pa3ieibHO WJIM BMECTE IS
MUTHEBOM BOJIbI), CTABJIIO X Ha CTOJ M HauuHaio [Ipouecc. JleBoit pykoto, Ha koTopoit bpaciner,
OUYEPUYHMBAIO/TIOTTIAXKHUBAI0 EMKOCTB C BOJIOH, PUCYs JaJOHBbIO OKPY>)KHOCTh BOKPYT' OaHKH. DTUM 5
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«BBIJIEIISIO» JaHHBIN 00BEM C BOJOH U3 OKPYXKAIOIETO IPOCTPAHCTBA. 3aTEM MBICIIEHHO Oepy BO
BHHUMaHHE BCIO BOJy B 0OaHKe, yXe OKOHUaTenbHO (opmupys o6pa3 BCEHM Boasl B éMKoCTH.
3areM «BBOXY» B 00beM BOJbI JloJeKasap M MpeACTaBisio, Kak OH, 3aKPENUBIINCH B IIEHTPE
o0beMa BOJbI, HAYMHAET CTPOUTH MO CBOEMY 00pa3y U mojoOuio BoaAWdKy. Boma craHoBUTCA
nonexadapansHou. Ilpu cem nmerictBum mpoiry bpaciner cTpykrypupoBaTh BOAY M CHENATh €€
XOpoIIel/mone3Hon/KpacuBoi/nenedonoii. Kakoe cioBo mnpuaeT 1o HAUTHIO MPH KaXIOH
CTPYKTypU3allud, TO W TOBOPIO. bBBIBaeT, CTPYKTypH3alMIO 3allyckard 03 MBICIEHHOrO
MIPOU3HOLICHUS CJIOB - TOJIBKO HACTPOMKON Ha 00beM BObI, JOJeKadAp B HeW U Ha bpacier. B
KOHLIE 3amrycka ropopro bpacnery: «baarogapro!» BoT Tak 310 IpouCcX0IuT y MEHS.

N Bor 6 Mas 2014 roma B.T. oOparmics k0 MHE W TMPEAJIOKHKI MPOBECTH IKCIEPUMEHT C
Bonoit. T’/TABHOM HEJIBIO SKCIIEPUMEHTA BbIJIO YCTAHOBHUTH - PABOTAET
KOMILJIEKC «CBETJI», NUJIX HET.

Ilynkte! B ycranosnenuu Mcrunsi-IIpasasr:

- CpaBHUTH 10 BKYCYy CTpYyKTypupoBaHHY0 Boay y B.T. nocine Kommnekca «CserJI» u y meHs
nocie bpacnera «CeetJI»;

- OTMETHUTbH BpeMs, 32 KOTOPOE BOAA CTPYKTYpUPYETCS;

- 00paTuTh BHUMAHUE HAa HAJIMYKME Y CTPYKTYPUPOBAHHON BOJIBI TPOXJIa/Ibl U 3amaxa 030Ha.

Msbl  noroBopunuce BeTpetuthess 9 MAS 2014 roma. W 310T €HB JAEMCTBUTEIBHO
cran Hawum JHEM TIOBEIBI!!! Céemnaa Ilamams Ilpeokam Hawum! Becmeyem
Hukonana Buxmoposuua u Ceemnany Bacunveeny Jleeawiosvix! Becmeyem Anexcanopa
Muxaiinoeuua Xamuiooea!

( 4HEM IOECALN

I P,

JUIs 4UCTOTHI SKCIIEPUMEHTa BOJY pas[eNIWId Ha JIB€ YacTHU - KOHTPOJb (06e3 BO3AEHCTBUS) U
CTPYKTYpUpPOBaHHasl.

9 mas s momyuun BoAy mnocie amnmapata JKusas - MeptBas Boaa, paznenun Katonut u AHosut
IOTIOJIaM U Pa3JIMJI [0 CTEKIISIHHBIM OaHo4kaM. B utore nmomyunnocs 2 6anku Katonura (JKusas)
u 2 6anku Anonuta (MepTBas), B kaxaoit mpumepno 700...800 mut. /[Be banku K+A (KoHTpo:s)
MOCTaBMIJI B 5 MeTpax OT ceOs U He HacTpauBaJiCs HAa HUX, a Apyrue nBe K+A mocraBui Bo3ie
ceOs1, HACTPOMJICS Ha HUX MO ONMMCAHHOMY BBIIIE IpUMeEpy, U bpacneTr Hauan CTpyKTYpU3aLHIO.
Otmeuy, 4TO BeCh 00BEM CTPYKTypHpoBaHHOH Bojbl coctaBui 700...800 ma x 2 = 1,5 nutpa.
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JmuTensHOCTh CTpYKTypH3aluu - ¢ 12-10 go 15-10 - 3 yaca. [Ipeamnonoxxus, 4To TPEX 4acoB JUIs
HOJYyTOpa JMTPOB JAOCTAaTOUHO. (Kak 6blacHUIOCh npu Ccpagwenuu, 35moz20 6peMeHu Ois
cmpykmypusayuu Oeticmeumenvho xeéamuno). PaccTaBun 0aHOYKM IO pPa3HBIM CyMKaM H
OTIIPABUJICS HA BCTPEUY.

B ostor I[lobGenusiii JleHp moroma ObUTa dYyAecHas, MO3TOMY pEIIWIH MPOTYISATHCS IO
MUKPOpPaOHY M MOJETUTHCS KaXKIbI CBOMM OIBITOM 3a BpeMs obuienus co «CeerJlomy. Ilocre
IIPOTYJIKM M pa3roBopa HAacTajJ MOMEHT MUHYThl POKOBOH — Iepel HaMH CTOSUIO MHOKECTBO
0aHOK M CTaKaHYUKU:

- y B.T. Boza BojonpoBoaHas mocie ouuctku ¢punbtpoM «bapsep» u Boma Ponnukonas - 2
gactu KoHTpoias + 2 gyactu CTpyKTypUpOBaHHBIE;

- y MeHs BoJa BOAOIPOBOHAsI, oOpaboTaHHas anmaparoMm JKusas - MepTBas Boja, — JXKuBas u
MeprtBas - 2 yactu Kontpoas + 2 gyactu CTpyKTypHpOBaHHBIE.

- s po0 MCHOJb30BAJKMCh CTaKaHbl M EMKOCTh, KyJla CIMBAjach yxe HUCIpoOOBaHHAs BOJA.
Ecmu kamnm mpouutoil mpoObl M OCTaBaJIMCh HAa CTEHKaX CTakaHa, TO MOBJIUATh HA MOPIHIO
HOBOW BOJIbl OHU HE MOTJIH.

Camo MecTo mpoObl HAXOAUIIOCH psAAOM ¢ NexamuM Ha ctoiie Kommuekcom «CeetJl» B.T., u,
KOTJIa 51 MPOCTO mojoIen K 6ankam, OH MEHsS «OCMOTpEI U3YYaloLIUM B3TJsiioM». Buaumo, Ha
3TO MO BpacneTr oTBeTHI HMITYyJIBCOM B JIEBBII BUCOK (MMEHHO TakoW cUrHail jaaji MHe bpacier
«CgetJI» npu mepBOM KOHTAKTE M ceilyac TakuM oOpa3oM HamoMuHaeT o cebe). To ecTb, yxe

\ |
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ObUl ~ XOpOIIWH  3BOHOYEK,  4TO

«CetJI» HE JIpeMIIET Ha

nocty. Hauanu npo6oBats. [lepBoii s

onpoOoBall pOTHUKOBYIO Boay. Eciu

OBITh YECTHBIM, 0CO00 HE MOHSI, T'ZIE

Kakas BoJa. Y€ B  KOHIE

; HKCTIEPUMEHTA TIOTBI TOXKMJTH,

b R ‘ ‘' 410 POHHUKOBASI BOJA IO
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| gis_ = He MOXeT IIOKa3aTh YETKYIO Pa3HHUILY.
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3arem B.T. mompoGoBan MeptByio
BoAy (AHOIUT) M TOXE 0C000
pasHuIBl He 3aMeTHi. K ToMy e OHa Kucias, Mo3TOMY Ha JApPYrue BKYCOBBIE KAaueCTBa BOJbI
Mos3ry 4epe3 perenTopsl TpyAHO OTPearupoBath.
U Teneppb, Kak 0Ka3an0Ch, Mbl IPUCTYIHIN K CAMOMY HHTEPECHOMY.
51 monpo6oBa BOJIONPOBOAHYIO BOJY MOCIE OUUCTKH (puinbTpoM «bapeep» — OJHY U JpYyryio — U
pasHua Obua siBHOH. OOBIUHAs Boja mocie GuiabTpa OblIa 63 BOJIONPOBOIHOIO 3amaxa, HO
JKeCTKOCTh OcTaBajach. /[pyras Boja Obuta Toke 6e3 BOJAONPOBOAHOIO 3amaxa M MATKOMA.
CnoBa momoOpath TpyaHOo. Ecim 00pa3HO cpaBHUTH, 9TO KaK JpEeBECHHA, OOpaboTaHHas
HaXJauHOM OyMaroil ¢ KpyImHBIM 3€pHOM U C MEIKHUM. BOT mpuMepHO Tak ke 0ObIYHas BOJAA
«Che3KaJga» IO TOpIy BHHU3, B TO BpeMs KaK CTPYKTYpUpPOBaHHAas TJaJuia Tropjio H




«mpocaunBanack» pydeikom. A oaHo3HauHo ckazan B.T., rme kakas BoJa, OTMETHB,
YTO IJIABHBIM NoKa3aTtesiem siBuiace MAI'KOCTbh BO/IbI.

3arem B.T. Hauan nmpo6oBarh JXXuByro (1IenouHyio) Boay. M BOT TYT s 3aMETHII Ha €ro JIHIIE
uHTepec. [IpoGa u3 omHoro crakana, u3 apyroro, u kuBok: «JA, HYBCTBYETCS. Ta
JKeCTKasi ¥ NPHUBKYC BOAONPOBOAHBIN, a 3Ta MArye U BKycHeil.» Jlymaro, Bbl moHsum, 4ro
MsrKas U 0ojiee BKycHas Obuia JKuBast Bosa mocne oOpabotku bpacnerom, a ¢ BOJIONPOBOAHBIM
MPUBKYCOM M OTTOTO CMYIIEHHEM Ha Jiuile nmpoOyromiero — J)KuBas, HO CTOSIBINAs B MATH METpPax
OT MEHH.

IIpoxnaovi 600bi B TaKOW TEIJIBIA JEHb W 3anaxa 030Ha Yepe3 HECKOJIbKO YacoB IOCIe
CTPYKTYpUPOBaHUS Mbl HE 3aMETHJIM, YTO B LI€JIOM HE YIMBUTEIBbHO. MOTry cKka3ath OT ce0s, YTo
[IOCJE€ CTPYKTYPUPOBAHMS BOJbI 3allaxa O30Ha HE

OLIYIIAl0, a BOJA CTaHOBHUTCA CBexeu. IloHsaTus

«NPOXNAAOHAA» U «ceexcas» OMU3KU APYr K Jpyry,

TaK 4TO, BO3MOXKHO, Pe4b UJET 00 OJJTHOM M TOM XKe.

Msl cnenanu BTOpoil Kpyr mpo6 mo Boze JKuBoit u

nocne ouuctku ¢mibTpoM «bapeep». Bkycoas

pasHHIla OCTABAIOCH IBHOM M MPU MOBTOPHOM Mpooe.

Oumymenue pagacTé M CAEJAHHOIO Jesa

Hamoanwio mnomemenne. I['JIABHAS IIEJIb

IKCIIEPUMEHTA - INIOKA3ATD, YTO

KOMIIJIEKC TPYJAUTCS — BBIIIOJIHEHA!

K tomy ke KaxIplii U3 Hac g ce0s OTMETWII, YeM

CTPYKTYpUpPOBAaHHAs BOJAa OTJIMYAETCS OT HECTPYKTYpPUPOBAaHHOW. [JaBHBIM IOMOLIHUK B

onpeneneHuun — 310 Msrkoctb u JXectkocth Boapl. Crenanu BBIBOJ, YTO SKCIIEPUMEHT Ha

POTHUKOBOM BOJIE MPOBOJUTH HEIEIECO00pa3HO — MOXKHO W HE YJIOBUTH pasHuily. Camoit
II0KA3aTEIbHOM OKa3aJlach XapbKOBCKAas BOJIONPOBOJHAsS
BOJIa, a OHA y HAC I10JIy4aeTcs JKECTKas, 1ake HECMOTPs Ha
MPOXOXKJICHHE Yepe3 GHIbTphl WiH anmnapatsl JK-M.
Tak uro, eciu xorure nposepuTs TPYJIOBBIE
BO3MOKXKHOCTHN  Kommiuexkca wiam  bpaciaera
«CBerJl», BO3BMHTE MHOrO  BOJBI, YacTb ¢
CTpYKTypupyiiTe ¢ momombsio [Ipubopa, a yacTh ocTaBbTe

st KonTponsi, u mpuriacure Ha mpoOy apysel Jmbo

3HaKOMbIX. Pe3yibTaThl NPAKTHYE€CKOr0 NpPHMEHEHHS
Texnonormu  «CserJ» or Pycckoro Hayuno-
Texnudeckoro OOmecTBa He 3acTaBAT cedA J0Jr0
KIATh.

XoTenock Obl OOpaTUTbCA KO BCEM, sl KOTO BOTIPOC
BOCCTaHOBJICHUS W MOJIEPKAHUS 310pOBbS
JICHCTBUTEIILHO BakKHBbIM M HacylmHbIU. Pycckoe Hayuno-
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Texunyeckoe OOIIECTBO B3BAUIMIO Ha CBOM IUJIeYd (MHAUY€ M HE CKaXellb) JAEJI0 IO
BO3poxkAcHUI0 Marymku-Poccun. Bam BriepBble IpenoCTaBiIcHb! AEHCTBYIOIIUE TEXHOJIOIHH,
BBITMIOJIHEHHBIE B JIOCTYNHOW M ynoOHO# ¢opme. DT mpuOOpsl TpyIsATCs BO 0OJaro CBOUX
BJIQJICNIbLIEB, U MOJOOHBIX OT3BIBOB MOSBISETCA Bce Oombine M Oombine. B MarepuanbHbIif
[Tpubop «CretJl» BkIaneH (MMEHHO BKIAJCH, a HE BIOXKEH) OoJiee YeM NBAIIATHICTHUN OMBIT
nenurenbckod npakTuku Hukosasa Bukroposunua Jlesamosa — BEJIMKOI'O PYCCKOI'O
YYEHOTI'O. Korza ourymaems Macmrtadbl caenanHoro Hukomaem BukTOpoBHYEM, CHH TpH
cioBa u mpudT “caps lock™ He Kaxyrcs naOCHBIMH. . .

BceM 3monbixaTensiM IPOCTO XO4Yy CKa3aTh.. Bbl MO)KeTe€ BBIIPHICKMBAaTH CBOIO JKEN4b,
OCKaJIMBaTh 3yObl, 3aMOJOHATh 3(PUPBI CBOMMH SAOBUTHIMU 3asBICHUSIMU M YEHHEIUHTaMHU OT
3Be31 1 pyounbHnKoB.. HO.. «¥ KOI'O IIPABJIA, TOT Y CUJIbHEM!»

U Brr otBetute 32 BCE cBOM nesiHMS, KOTOPBIMH IMPENSATCTBOBAIM IMOSBIECHUIO, Oojiee TOro,
muckpeautupoBan TexHosoruu, ocraBieHHble YenoseyecrBy Hukosraem Buxkroposuyem
JleeamoBbiM 1 Ha3BaHHbIe B YecTh Ero Kennl m CoPatnnka Ceriianbl BacniibeBHBI.
Bomnpoc «Twet Bpaz unu /[ypak?» akryaneH Kak HUKOT/AA paHee. ..

Bcem Tem, KTO HIIET, HAAEEeTCd M JKJET, yTBEPAUTEJbHO M OHO3HAYHO >KEJIAI0 CKa3aTh..
IIporpammsr «CsetJD» Tpyaarcs Bo Baaro m bynymee Bcex xuteneii Muarapa-3emun. Ectb
éMkue u Oorarble HacymHON uH(popMarmeir Tpyxabl, numryrcs npekpacHble Ctatbu U OT3BIBEL,
3anmymeH OkcnepuMeHT CeerJI-®Prnopa no Boccoznanuto Pactenuii Ha Ilnanere. Jdeaaercs Beé
u jgaxe 6osabme... PASPEIIIMTE CEBE IO3HATh u OBOTATHUTHh DTHUM CBOM
BHYTPEHHUI MUP YEJIOBEKA PA3YMHOTIO...

bnaronapro u 3apasus XKemnato!

Anexcanap Pocinuenko, ropos XapbKoB

25 mast 2014 rona
http://svetl.forumgrad.ru/t216-topic
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Crareu B, ZKypaB,jieBa

2 07 Texnoaxorus CretJl u Bocco3nanue Bojabl

ITO3BOJIIO CEBE BBICKA3ATHCA U TPEJICTABUTH CBOE BUJIEHUE Ha o4enb
BAKHBIE (na moii B3ru1s11) Bonpocsl, ceszannble ¢ IIporpammamvu CeetJl
Bo BrOpoli uyacTM OTBETOB Ha BOIIPOCHI OTHOCUTENBHO Komiulekca «CserJD», Pemopy
Hmutpuesnuy lllkpyaHeBy 3ajanu OY€Hb Ba)KHBIM M MHTEpecHbI Bompoc: «Ecte Kommiiekce
«CsetJI» u bpacnerst «CeTJI», KOTOpBIE, B TOM YHCIE, CTPYKTYPUPYIOT BOAY H OCBOOOXKIAIOT
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NUILY OT TOKCUHOB. IIpo Boay B II€IOM MOHSTHO, HO B MOCIEAHUX BOIPOCAX-OTBETAX OBLIO
CKa3aHO: «HUCIIOJb30BaTh POJAHUKOBYIO BOJY, a HE BOJOIPOBOJHYIO, Hampumep». B uém
3aKJIK0YACTCs OTIWYME BOJbl POJHUKOBOM UM BOJOIPOBOJHOM IIOCIE €€ HAXOXKACHUS O]
nevicteueM I'eneparopa? W Tam, u Tam mocie «0OpabOTKW» CTPYKTypa J0JeKadapajbHasl.
TokcHHBI, cosiepKaliuecs: B BOJOIPOBOJAHOM Boje, Bpoje Obl Toke yaamminch. OTauuus 4ero
KacatoTcsa? HeTokcuuecknx, HO BCE )K€ MMEIOLIMX MaryoHoe BIMSHHUE HAa (DYHKIIMOHHPOBaHHE
OpraHu3Ma 4ejoBeKa, KOMIIOHEHTOB (Toraa - kakux?). Hy, u caMu KOMIOHEHTBI, OIIPEAEIISAIONINE
BKYCOBBIE KauecTBa, BeIb IO BKYCy Ta M Jpyras BojJa Jaxe Iocie BosaeicTBus Kommiekca
OTJINYAETCs 3HAYUTENbHO. Tak?

A Toxcunbl nunu? Kakue Tokcuubl youpaer Kommiekc m Bbpacner? Pryrs - Tokcun ams
BJasenbla npubopa. Youpaer au pryrb? U uto ¢ Heit npoucxonut? «llpeBpaiaercs» B Apyroi
2JIEMEHT?

Bonpocsl nHTEpECHBIE, IOATOMY HYKHO JETAIBHO OCBETUTH UX. Onuparbes IpU 3TOM HYKHO
Ha Tpynsl Anexcanapa MuxaitnoBuya XaTeiO0Ba, a TaKKe €Ille Ha MCCICIOBAHUS HEKOTOPHIX
MHOCTPAaHHBIX YUYEHBIX, KOTOpPbIE IO-CBOEMY MOJOLIIM K INOHMMAaHUIO «BHEIIHUX» CBOWCTB
Bonpr.

sl TOJTHOM SICHOCTM PEKOMEHAYI0 IpouuTarh KHUTY Macapy OMOTO Npo YHUKalIbHbIE
cBoiictBa Bosbl. Ee 6€3 0coOBIX ycHnii MOKHO HAMTH U CKayaTh B MHTEPHETE.

A Ha Bompoc unTarelns npo Boay, Bce Oyzner ckazaHo HUXKE, B IIPOLIECCE UCCIIEOBAHUS.

Tax BOT ...

«Booa - smo He npocmeuwias cmecv, a crodcras cmpykmypa. Eciu 6oda ucnonvzyemcs
OUOCmpyKmypou, mo OHa umeem HeobXoOouMvle OKmMAgbl YACMOMm U dHepeemuyecKue
Xapakxmepucmuku, Ha KOMopblX HOCMPOEHA HCUBASL KIIeMKA OUOCTPYKIMYPbIY.

3/1ech HYKHO HOHSATbH, YTO KaXKIbIN
YeJIOBeK HMEET, Oe3yCIIOBHO, CBOHU
O0COOEHHOCTH: ypPOBEHb pa3BUTHS,
TE€HETUKY, COCTOSIHUE €ro 3J0POBbS.
Hns  nonpnepxaHusi  Oamanca U
YCTOHYMBOCTH OpraHusma, MBI
ynotpebnsieM Boxy. Onnako, kakas
OHa M Kakoro KayecrtBa, 00 3TOM
CTOMT yXe 3agymaTbcs  Oolee
CEPBE3HO.

W Bce xe: uro ke Takoe Boja u kax
3Ta TeMa yBS3BIBAETCS C 00pabOTKOI
u OunienueM Boasl «CeetJDy.

Ecaun nmpoaHanu3upoBaTh U U3Y4UTh
OTIpeNieNIeHHYI0 MH()OPMALIUIO, TO, K COXKaJICHUIO, MOKHO CJlieJlaTh 0e3paJOCTHBIE BBIBOJBI O
COJICPKAHUU s110B, TOKCUHOB U 3arpsi3HEHUN B BOJOIPOBOJHON BOJE U HE TOJBKO. He ocranock
YK€ YHUCTBIX IPUPOJHBIX HMCTOYHMKOB, B TOW WJIM HHOM CTENEHM HE IOABEPrIIMXCs
JIECTPYKTUBHOU JeATENbHOCTH YesoBeka.

W BOT nuiIb NPUMEPHBIN NIEPEUYECHb 3arPA3HEHUI BOJOIIPOBOIHOM BOJBL: XJIOP, CBUHEL], ME/b,
PTYThb, MBIIIBSK, PA3IUYHOTO poja MecTHIUAbl, uHpekuuu. M mHoroe apyroe. Ilpo namuume
JKerne3a B Boje v roBOpUTH HE ITPUXOJUTCSL.

W Gonburyio 4acTh M3 ATUX 3arpsA3HEHHUI HE 3aJep)KUT U HE OYHCTUT HU OAMH (QuibTp. Tem
Oosee, ecTh U Ipyras COCTaBJISIONIAs YacTh 3arps3HeHuii. Kak Ha ypoBHE XUMHUYECKOTO COCTaBa,
TaK ¥ Ha YPOBHE DHEPreTUKU-CTPYKTYPHI.

U 510 Oyner BaKHO MOHATH JJsl TOTO, YTOOBI OTBETUTH HA BOIPOCH O KAYECTBE U CTPYKTYpE
Bonpr.




Jleno B TOM, YTO y CTPYKTYpPbI-peIIETKH Bopl, €CTh 3aJaHHOE 3TaJOHHOE COCTOSIHUE (TOJIBKO
HYXXHO TTOMHHUTB, YTO 3TO COCTOSIHHE MEHSETCS C M3MEHEHHEM MapaMmeTpoB yrpasieHus CY3).
OHO, eCTBUTENBHO, Pa3HOE, B Pa3HBIX reorpaMuecKux M KIUMaTuyeckux nosicax. OJHaKko B
JAHHOM CJlydae, BCE TOKCHUHBI W 3arpsA3HEHUs - MHOPOJHBIE Tejla, HE INPUCYILHE CTPYKType
Boapl. Tem Ooiiee, OHM HCKPHBIISIIOT MEPHOCTh Ha YPOBHE MHUKPOIPOCTPAHCTBA U M3MEHSIOT
peleTKy, TO ecTh CTPYKTypy Boabl. bedycnoBHo, B XyAlIyio cTOpOHY, (PaKTHYECKH pa3pylias
YCTOMYMBOE COCTOSIHUE CPEJIbl MOJIEKYJIbI (KJIacTepa) U BHOCS OTPHULIATEIbHbIE KOPPEKTUPOBKHU B
CBOMCTBA JTUX K€ MOJIEKYIL

W mocne Toro, kak YenoBeKk pEryisipHO ymotpeOiseT monoOHyo Bomy,- 3T0 mMpHBOAMUT K
cepbe3HbIM 3a00aeBanusaM. M y Bozpl ecth namsth. Bot ouH U3 npuMepos.

B Cpennue Beka Obln u3BecTeH peuent «3noit Boap»y. Hukro Ha Hee He pyrajicsi, HO OHa
IIpeBpaliaacb B CMEPTEIbHBIM SJ H3-3a TOrO, 4TO PSAAOM CO CTakaHOM Boxbl ocraBisiiy,
Hanpumep, GrakoH ¢ MbIIIbsikoM. M dyepe3 mapy yacoB Boga mpuobperana cTpykrypy siaa. Bor
TaK ...

371ech 3TO Ba)KHO OTMETUTH IOTOMY, YTO K HaM Boja noctynaer u3 BoJONpoBoJa IPSIMUKOM B
kBapTHphl. OHa y)xe 00paboTaHa XJIOPOM U APYTMMH BellecTBaMu. BogonpoBoa uaer no yauie,
YTO MO3BOJISICT BIUTATh B Ce0s1 BCIO HETATUBHYIO YHEPTETHKY ropojaa. BnoOaBok - pxaBunHa OT
TpyO U MHOTO Yero eme. B pesynbTare, BogonpoBoaHas Bona yxe HeceT B cebe OTpHUIIATEIbHYIO
sHepreTuky. U yxe Bpsia a1 oHa OyAeT mojie3Ha Juis Hac.

Yro 5xe MPOUCXOUT MpH CTpyKTypu3anuu Boasl no texnonorun «CeetJD»?

Bo-miepBbIX, HY»KHO OTBJIEYbCS OT NPUBBIYHBIX IpeacrtaBiaeHud o Ilpupone m cBoMCTBax
IIPUBBIYHBIX XHMHUYECKUX DJIEMEHTOB M XUMHUYeCKuX peakuui. I[loromy, 4ro peaibHas
CTPYKTypa U IIPOLECCHI, IIPOUCXOSAIINE B KU3HU, COBEPIICHHO UHBbIE. BepHEe, MOCTPOEHbI Ha
COBEPILCHHO UHBIX 3aKOHAX U NPUHLUAIIAX.

Kenarensno Habupars Boay mist o6pabotku Texnonoruei
n3 Hcrounnka. Popnuka, a eme Jyudme - u3 PonHuka,

pacrionoxeHHoro B Jiecy. IlokymHas OyTuimpoBaHHasi BOJa,
KUIISTYCHasl BOJa, TeM Ooiee, - y)Ke He UMEIOT TOU CTPYKTYpPhI
U PELIETKH.

YactuyHo oTBeuas Ha BOmIpoc, 3amaHHbll  Denopy
JAMuTpueBndy IO NOBOAY «pa3HHLBI B Bone», HyXHO
OTMETHTb, YTO 3Ta pPa3HUIA HAOIIONAETCS HA YPOBHE YacTOT,
MOTEHIUAJIOB (MOXHO CKa3aTh - KaY€CTBEHHON CTPYKTYpHI),
KOTOpPBIMM HachlllleHa Boga. B0O3MOXHO emie Takoe BBICKA3bIBAHME: YPOBEHb HACBILICHUS
MaTepusMH, OOIaJalOIIMMU OMpPEACNCHHBIME KadecTBaMu. I cBOWCTBaMH BO3JCHCTBUS Ha
KOHKPETHYIO «IIEJIb).
B neiictBuTeNbHOCTH, B JIydllIeM cilydae, OT MOKYIHOM Bojel He
Oyzmer numb xyxe. Jlydme yx TouHo He Oyzmer. Jla u mpumep
MOXXHO TMpPHBECTU SBHBIA: J1000M, KTO MpoOOBad BOJY WIH
UCTOJB30BaJl €€ JUIsl MIPUrOTOBIICHHUS Yasg WK Kode u3 0(UCHOTO
KyJiepa, peaJlbHO «OLEHWI» €€ BKYCOBBIE KauecTBa: Oe3BKyCHas,
«IIpECHAs», COBCEM HeWTpanbHasd. JKMBON CTPYKTypbl TaM HET
BOBCE. I TyT ellle MHTEpEeCHO OTMETUTH IIPO BKYCOBBIE OLYIIEHHUS.
ITotomy uTo YenoBek Bcerga CTPEMUTCS yAyUIIUTh CBOO JKHU3HB.
W namia reHeTnyeckas naMaTh O YUCTHIX IPUPOJIHBIX UCTOUYHUKAX U
HE3arpsA3HEHHOM MUIIE MOATAaIKUBACT HAC K IIOUCKY HOBBIX ITYTEH U
BO3MOJKHOCTEH  yIydllIeHHs KauecTBa YHNOTPEOIsIeMbIX HaMHU
IIPOAYKTOB.
BoT, Hanpumep, nHTepecHbI (PaKT: KUMATOK U3 camoBapa ... OH
COBEPILECHHO IPYTOW, HEXKEIU KUMIATOK U3 KyXOHHOIO YallHUKA.

o
131




[Toromy uto cama ¢opma camoBapa (MOYTH BCEr/la OJMHAKOBAs y BCEX) MCKPHBISET U
U3MEHSIET YPOBEHb MEPHOCTH KIAcTepoB Bojbl, Hazenss uMX ompeAeineHHbIMM cBoMcTBamu. 1
KpaHUK JJIs CTEKaHUS KUIATKA IOYTU BCErJa HAXOIUTCS UyTh HUXKE cepeAnHbl. DakTHuecKu
IIPOUCXOJUT TAPMOHUYHOE PacCHpe/IeIeHUE MMOTOKOB MaTEpUil U UX CIYCK «M3 sApa» - LEHTpa
camoBapa.

He menee BaxHas neTanb: packpacka camoBapa. Yarne Bcero TaM H300pakanu LeneOHbIe
MIOJIEBBIE TPaBbl, SArojbl, PpykTel. [IoTOMY YTO MacTep-M3rOTOBUTENb MepeaaBall o0pa3 3Tux
nenebusix lapos Ilpupoast cBoemy M3genuio u, (akTUuecku, 3agaBajl MCU-IIPOrpamMMmy JUis
Bonpi: HaceITHTBCS «00Opa3om» W CBOMCTBAMU ITHUX IIeNIeOHBIX pacTeHUi! M B MOJIB3Yy 3TOTO
YTBEP)KJICHHSI CITYXKHT ellle TO, YTO HE TaK YaCTO MOXKHO ObLIO BCTPETHTH CEpPEeOpsHBIi caMoBap,
JJa’K€ y BEJIbBMOXK U COCTOSATENbHBIX JtoAei. O 4em 3TO rOBOpUT?

He Ob110 Takoii HawkecTo4anie He00X0AMMOCTH B YHHUTOKEHHH MATOT€HHOM MUKPODIOPHI
B Bozme. A B EBpome moBanbHO HcHojib3oBajia 3HaTh cepeOpsHyro mocyday. EcTb, o yem
MOAyMarth.

A Tenepb BepHEMCS K TeME pa3HMIBI MexAy Bonoil m3 pasHbIX MCTOYHUKOB. Ee oTnmuus
OyAyT Ha YpOBHE 4YacTOT M dSHepruil. M «mo xumuyeckoMy» cocraBy. BusyanbHO 3TO He
YBUIUUIb.

To ectb, uTo mosyuaercs? MaeanbHblil BapyuaHT - HAaWTH BBIXOJ HMCTOYHMKA uiau PomHuka
pAAOM C BBIXOJOM Ha mnoBepxHocTh Mcrounumka XXuzuu?! besycinoBHo, 310 Tak. OT10 -
UJICAJIbHBIA BapUAHT.

Ho ... Bce He coBceM yxK Tak IJI0XO.

[Totomy, uTO B yXKe paHee OMmyOIMKOBAaHHBIX CTaThsiX 3HaHUA «OT NA — yanay, yKa3blBaJlOCh,
yro npubop «CperJ» ecTb NOPTATHBHBIN, WHIUBUAYaAJbHBIA KiacTep-syelika HCTOYHHKA
Kuznu. @aktuyeckun - BbIXoJ HMcrounuka JKu3HM A7 IIMPOKOrO NPUMEHEHUs, UL
KOHKPETHOTO MoJib30Barens - Bnagensia [Tpubopa.

[ToaTomMy ecTh BO3MOKHOCTH Boccozmanus Bomsl, ctpyktypupys ee [lcu-Ilonem mpubopa.

N yxe He OyaeT Tak NMPUHIMIHAIBHO Ba)KHO, KaKylo HcCIosb3oBaTth Bony. Ilpocto coser:
¢wibTpoBaHHyt0. OHa y)Xe YaCTUYHO OYMIIEHA OT HEKOTOPBIX MPHMECEH M UMeEeT ele He
IIOJIHOCTBIO pa3pylIeHHYI0 cTpYKTypy. Kunsduenyro Boay mucnosb3oBats - HexenarenpHo. OHa,
KaK CTpyKTypa, MEpPTBa.

Bam He 0o0s3aTenbHO HAXOAUTHCSA PsIoM ¢ oOpabaTteiBaemoirt Bomoit. Cromno Obl 00paTUTh
BHUMaHHE Ha coBeThl Penopa JMuUTpueBHYa MPO TO, YTO HE JIMIIHUM ObUIO ObI M OJIM3KUM
naBath TUTH 3Ty Bony. Toxe Oyzaer mone3Ho!!! M BOT 34€ch ... MpocTo Kiaae3b nHpopmarmu!

Bo-niepBbIX, 3TO O3Hayaer, 4yTo mocie o0paboTku Boma yxe mpucmocoOUTCs K J0OOMY
yenoBeKy. UToObl ObIIO MOHATHEE, MPOU30UICT cienytoliee. Bo3pMeM, Kak mpuMep, 0ObIYHYIO
CEMBIO. -

«Ha crome crouT wyamka ¢
Bojoi. Boaa Haxonuiiach JABa yaca
moja paboTol MCU-TIONST MPUOOpa.
CblH cnenal TJOTOK BOJBI -
JOACKadApabHas CTPYKTypa
Bobt MepeCTPOUIach o
CymHOCTh M  HUMEHHO  €ro
npobnemsl. To jxe camoe ObLIO,
KOTJIa OTEI U MaTh BEINMINA BoJbI
u3 Toro xe crakana. CTpykrypa
Bonbl nepectpounach noja HyXIbl
KaQ)XJIOTO WICHA CEMbI.
D10 paHee He ymoMuHalock. Ho crtout ckazath, uto JKuBas Bojma u3-moja BO3AEMCTBUS
TexHomornu HE TOJNBKO HCHESET, OCBOOOXKIAeT TEIO OT SA0B M TOKCHMHOB, MPOJYKTOB
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KU3HEACATENIbHOCTH MH(eKknuid, Ho u uaMenser Ctpykrypy ['enermueckoro Koma Yenoseka.
Oro cornacyercs ¢ uHpopmammeir u3 TpynoB «OcHoBbl DopmupoBanus UYenoBedecTBay:
«HayYanach 3M0Xa FeHHO-UH(OPMAIIMOHHOTO pa3BUTUS YeroBeuecTBay.

@aKTUYECKHU NPOUCXOIAT IOJIOKUTEIbHBIE MyTaluu B camoM Yenoseke. Hukakue BUpYCHI,
MHQEKIMH U TOKCHHBI HE MOTYT YCTOSITh IEpEeA BBICOKOYACTOTHOH cTpykTypoit Boapl. Tem
0oJiee, M3MEHSIOTCS CBOMCTBA IUIa3Mbl KpoBH M JuMbbl. Takas Boja HajgenseTr UX HOBBIMH
CBOMCTBAMHU M KauyeCTBAMHU. DTO TOXE BAXKHO MOHATH. [loaTomy
TaKk aKTMBHO MAYT IPOILECCHl OYMIIEHMs opraHusma. M ato -

JUIIb MaJlasl 4acTh HOJIOKUTENBHBIX «apaMeTpoB» Boabl n3-noa
BO3JICHCTBUS IpHUOOpa.

Bo-BTOpBIX, HY’)KHO OOpaTUTh BHUMaHUE Ha OJMH HoaHC. Kak
ke Tak nomydaerca? Yenoek mnber Boay, He mnpuHHMaeT
BUTaMUHBl M BCE€ PaBHO - Hcuensercs? Jleao B ToM, 4TO Aaxke imﬂl.
caMM MEIMKU TPHU3HAIOT, YTO KpOMe OOIIEU3BECTHBIX U
PEKOMEHAYEMBIX  BUTAMUHOB,  CYIIECTBYIOT  €II€  COTHHU |
HEU3BECTHBIX MOJIE3HBIX MHUKPOIIEMEHTOB, HEOOXOIMMBIX s
310poBbs Yenoseka.

W croutr oOpaTuTh BHHUMAaHUE BOT Ha 3Ty (pa3sy: «l JaBHbII
BOINPOC - MOKHO I yMOTpeOasiTh HOBYIO Bony? W nma, u Her!

HoBas Boma coxepXUT HMHOE KadecTBO CTPYKTYpsl U B

MUJUIAAPABI pa3 00JIbIlIee KOIUYECTBO YaCTOT, YEM Ta, K KOTOPOHl «Bce NMpUBBIKINY. HO B HOBOM
BOJIE COCTaB MOHOB JIPYIOH, XOTsl [0 BHEIIHEMY BHMJY U IO CIEKTPY OTIMYMA MOXKET U HE
ObITEY. (A.M. XaThIO0B).

BaxxHO 1NOHATH, YTO IIpU MOIIAJAHUU B OpraHu3M YesnoBeka HEKOTOpas 4YacTh Bogpl, kKak
CTPYKTYpa, paclaJacTcs Ha OIPEACIEHHBIE IOTOKM MaTEpHil, HACBHIIIAIOMIUX OIPEACICHHBIC
YPOBHM U OIIPEIEICHHBIE OpraHel U cucreMbl YenoBeka. Bce «HOBBIE 4acTOTHI» - SBISIOTCS
BUTaMHUHaMU. He Hy)XHO Ja)ke cTaBUTh CKOOOK. Butamuusbl Oyayiiero, ckopee BCero, He OyayT
UMETh (PU3MUYECKON MPOEKINHU, KaK Pa3HOIBETHBIE KPYTJIISIIKU B IJIacTMAacCe.

Benp «CetJl» Haceimaer notokamu CymiHocTh Yenoseka. [Ipoucxonut nepepacnpeneneHne
HYXHBIX TOTOKOB MO 3a7aHHBIM TO3HLUsAM. CO BpEMEHEM MPOUCXOAAT MOPQOIOTHYECKHE
M3MEHEHHs B KJeTKax. UTo ¥ MPUBOAUT K MCLEICHUIO BEIOPAHHOTO OpraHa.

A Bopa, ountiennas u Bocco3zgannas npuOopom, He TOJIBKO BEIHOCUT TOKCHHBI U3 KJIETOK, HO
U CHa0XKaeT MX BCEMU HEOOXOTUMBIMHU YAaCTOTAMH U 3JIEMEHTaMH, KaK UX COCTABIISIOIIUMH.

XoTs1, 6€3yCIIOBHO, CTOMT MPOJOJDKATh yrmoTpeOiaeHune oBollei, GppykToB, opexoB, mena. U
ITYEJI0OBOJICTBO, MEXAY IPOYMM, TOKE CTpaTernyeckas OTpacib. JTO - KJIaJoBas BUTaMUHOB,
noJie3Henmux BemecTB U Mera [Ipupoaapix AHTHOHOTHUKOB. TakuX, Kak MPOTOJIKC, HAIPUMeED.

U eme: He HY)KHO TeNephb BIOpAchIBaTh BUTAMHHBI, KyIJICHHBIE B anTeke. [locTaBpTe nx Ha 30
MUHYT [0/ BO3ACUCTBHE MpuOOpa, psaoM c HUM. M moroM oHH yxe OyayT HaMHOTO
spdexTuBHee. Ho 3TO KacaeTcsi BATAMUHOB, a HE JIGKAPCTB U Pa3HBIX 100aBOK.

[TpumenutensHO k TeMe Bocco3mganus (06paboTku) Boabl «CeetJl», HY>)KHO TIOHSTh, YTO BCE
HEOOXOAUMBIE YacTOThI (MOTEHIHAJBI), YK€ MPUCYTCTBYIOT. 1 UenoBek HachIIIaeTcss UMH H
uclenserca. JTo JHUIIb OJHAa M3 rpaHed mporecca Mcuenenus. B mobom ciayuae, CTpykTypa
Bocco3znannoi Bobl u3MeEHsET y:ke MHOro€ U B camoM Yenoseke.

A pasHble 3aKIMHAHMS, <«JPEBHHME TallHbIE YCTpOMCTBA JUIsl BIUsAHUA Ha Bomy»,-
ManosddexruBHbl. [Ipuuun MHOTO, HO TaBHast u3 HUX - HESHAHUE n HETIOHMMAHUE.

Moxer B 31O crathe M Hanayrcs Kimroum McetuHbl s Tex, kTo umer 3HaHus npo Jlap
IIpupons! - Bony.

W yxe He coBceM MO TeMe, HO HYXHO CKa3aTh: OE3CMBICIEHHO H3y4aTh Tpyabl A.M.
XaTbI00Ba, IpeABApUTEIBHO HE MHpomycTuB uepe3 cebs 3Hanus u llonumanme IIpupoaHbIX
npoueccoB Hukouas JleBamosa.




Te jxe, KTO MPOYUTAJ, MEPETUCTAT M TOCUHUTAI ceOs YXKE «3HATOKOM» M CTOJIKHYICS C
Tpyaamu A.M. Xarei00Ba 1 HUYETO HE MOHSJ, HAayaJl MMUCaTh THEBHBIC OT3BIBBI O TOM, YTO BCE
HAIMCaHO CIMIIKOM CJIOXKHO U MaJio coryacyercs ¢ Tpynamu Hukonas Jlepamosa.

He mpocro cormacyercs, a MOIHOCTBIO B3aUMOJOIIOIHAET U PACKPBIBAET UX HA IMPEIEIbHO
uHoM ypoBHe KauectBennoro [lonnmanus. U nanbme Oyner Bce Tsokenee U Tshkenee. B mmane
BOCHIpUATHSL. J{J1s1 3TOTO M MOCIYXUT BlIaAebliaM npuoopos — «CetJI».

HAymaiite, PazuBaiitech. Ilo-apyromy - HUKaK ...

Bens y Hac ecThb YHMKaJbHAasi BO3MOKHOCTHL McueaeHus U Paspurus. U 3tuM crourt
BOCII0/Ib30BAThCH.

Baamucaas KypasJies
Kypck

http://pandoraopen.ru/2014-01-04/2 07-texnologiya-svetl-i-vossozdanie-vody-na-konkurs-
svetl/

http://samlib.siwatcher.ru/s/shkrudnew fedor dmitriewich/osnovy-37.shtml
http://svetl.forumgrad.ru/t416-topic
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«Jloaey HaZEJAHET COrJIacHO UX MbICJIEH).

http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/ljudej-nadeljaet-soglasno-ih-
mislej.html

B cuny TOoro, 4to HEBO3MOXKHO HAmUcaTh BCe M cpa3y, TeM Oojiee Mpo YHUKaJIbHbIE TBOpeHHS
Huxkonas JleBamoBa,- HY)XHO ocCBeTHTb TexHonoruio «CserJI» kak ¢ MO3UIUH OOBIYHOTO
yenoBeka, Tak u ¢ no3uuuid ux Coznarens,- BUJAEBIIEI'O Bce Ha MHOTHE TOJIbI BIIEPE.

Huxonait u Cernana [lpeaBuienn BO3MOXKHBIE BADHAHTHI Pa3BUTHS COOBITHH.

BapuanTel coObITHIA ... UX OBIJIO HEMHOTO, MOTOMY YTO TMPOUrpaTh OHM HE Moriau. OHU He
HMEJIU [IpaBa Ha 3To.

Tak BoT ... 61 Hukomnaem u CBernaHoil mpeaycmorpen BapuaHT noJiHoi IloGeant Caera.
Ho, kak-0Obr (mpemmomnoxxum) uwyBcTBO Pamoctu m Cuactes u3bamieHusi OT ThMBI HU OBLIO
BEJIMKO,- MPOOJIEM MEHBIIIE HE CTAJIO BOBCE.

Jromu Bcé emé Haxomwiuch noj BiusHUEeM HHTepBeHTckoW CucTeMbl YNpaBiaeHUS 3eMIIU
(UCY3), m HykKHO OBUIO OCTaHOBUTH 3Ty MNporpamMMmy. Ho TOTOBBI JM JIOAM K TaKUM
KapJIUHAJIbHBIM U3MEHEHUSIM? DTO HE TOJIbKO M3MEHEHHS MPUPOJHOTO Xapakrepa. Hampumep:
HEBO3MOXXHOCTh YIMOTPEOIATh HEKOTOpbIE MPOAYKTHl B MHILY, MUTh BOJY, HCIOJIb30BaTh
CYIIECTBYIOIIME TEXHOJIOTUH )KU3HEOOECTICUCHHSI U MHOTO€E JIPYToe€.



http://pandoraopen.ru/2014-01-04/2_07-texnologiya-svetl-i-vossozdanie-vody-na-konkurs-svetl/
http://pandoraopen.ru/2014-01-04/2_07-texnologiya-svetl-i-vossozdanie-vody-na-konkurs-svetl/
http://samlib.siwatcher.ru/s/shkrudnew_fedor_dmitriewich/osnovy-37.shtml
http://svetl.forumgrad.ru/t416-topic
http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/ljudej-nadeljaet-soglasno-ih-mislej.html
http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/ljudej-nadeljaet-soglasno-ih-mislej.html

IIntoc x TOMy, MHOIrMe OpPraHbl B OpraHu3Me 4YeJIOBeKa ... CTaJIH Obl He HYKHBIMH
(HanmpuMep, MoIKeTyA0UHAS KeJie3a). 100 OHM — BMEHEHbI, KaK Mpouecc onbITa.

fia BOYHbIT Moo TOH OAXENYAOUHI A WEneaa

10 A WEMYLOUHGN HENEIB

DeeHaiua™MNepcTHas
KFHIED

-

Jleno B ToM, 4TO (pyHKIMM OOMEHA BEIIECTB y 3aXBaTYMKOB — Jpyrue, Hexxkenu y Hac. HyxHo
ObUIO JIOTIOJIHUTH U MEPECTPOUTh MX. HanaauTh 4acTOTHBIM KaHal CBSA3H C MO3TOM U OTJIAJUTh
KaHaJI IPUOCTAHOBKHU pabOTHI 3TUX e OPraHOB,- Ha CITy4ail HETIOAYMHEHHUS «UCIIBITYEMOTOY.

K Tomy 3xe, ecau Obl M HadyalMCh M3MEHEHHUS B MPUPOJE,- TO ATO MPHUBEJIO ObI K TOTAIBHBIM
SMUJIEMHSIM OTIACHEHIINX WH(MEKITUOHHBIX 3a00JIEBaHHIA, - IPU CUILHOM CHH)KCHUH HIMMYHUTETA.

Ho ne 3anyctuts Ponnyro CY3 u Bce €€ «kKOMIIOHEHTHI»,- OBbLJIO HeJib3s1. [ caMoe BaKHOE 3/1€Ch

B KOHTEKCTE CKa3aHHOTO ... Qpasa: «8o3epama K npouiomy yice He 6yoem HUK020ay; «cmapwvie
Q02Mbl U QYHKYyuu — He pabomaromy W MHOTHE Jpyrue ¢pasbl, - Ha KOTOPbIE HUKTO U HE
oOpaTuyi BHMMaHHs, ... a 3HayaT OHM HeBeposTHO MHoro ... [IPOCTO HEBEPOSITHO
MHOTI'O!!! ®akruueckn 3TH (passl rosopsar o ciexyomeM: «3AJAH HOBBIM BEKTOP

KOPEJUISILIMI VIIPABJISEMBIX COBBITHM W3BHE JUISI MUIATAPA-3EMJIML C
BbIBEJEHUEM EE HA MEXIAJTAKTUYECKUMA VYPOBEHb PA3SBUTUS  IIO[
[IOIEYUTEJIbCKUM COIIPOBOXJIEHUEM LMBWIM3ALIUA - COHNO3HUKOB
CUPUYCA U OPUOHA, - JEACTBYIOIIUX YJIEHOB COIO3A CBETJBIX
IUBUJIN3ALIAN».

IIporpamma peanumupoBaHus noutu cnosmeid Pognoii Cucrembl Ynpasinenus (zansme PCY)
JoJKHa ObLTa ObITh akTUBHpOBaHa. OHAKO 3TO HEBO3MOKHO OBLIO BBITIOJIHUTE 32 JACHD U JaXKe
— 3a Heckoibko Jer. Jms 9TuxX 1enel moHangoOwiack KoHconmupanus MHorux Cun u
Opranuzanui.

B cBoeit aBroOmorpaduu Hukomaii BuktopoBud yrmomMuHaqm TMpo aBapUHHBIE MOIYIIN
BoccTaHOBJIeHUS. COBEPLIEHCTBYS B TEYEHUE BCEN CBOEH JKM3HU HABBIKU U, IPEABUIS IPAAYILINE
nepeMeHbl I100aIbHOTO XapakTepa,- OH pazpabaThiBal MPOrpaMMBbI 3aLIUTHI U MOMOIIHN JIFOASIM
B MEHSIOLLIEUCS CPEIE.

[Tozxke 3TH IporpaMMel ony4riin HazBanue «CeerJD» (cMoTpeTh moapodOHee «3epkaio He Ero

Jdyumy).

18000 ThICAY €T UIach HHTEPBEHIIMS, U3MEHUBILAs IOJTHOCTBIO BCE 371€Ch, HA Muarapzae. Ho
Ternepsh 3amyIieH 00paTHBINA MPOIecc.
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OpHako TpH  TOMOOHBIX  M3MEHEHUSX
PEe3KOro Xapakrepa 0e3 MOMOIIM MpOoTrpamMm
«CgetrJI» M MOMEYUTENHCKOTO BO3JCHCTBUS
U3BHE,- WIAHCBl coxpaHuTh Pazym, Mosr u
naxe  JKu3Hb,-  4Ype3BBIYAHO  MaJbl.
Cnyunnace Obl abcypnHas, HO yxe Tperbs
[Tnanerapnas Karactpoda. AGcypanas Obuia
ObI U3-3a TOTO, YTO U3MEHEHHUS TI00aTBEHOTO
XapakTepa - TNpHU3BaHbl ObBUIM B LEJIOM H
rino0anbHO,- u3MeHUTh JKu3Hb Yenoseka.
Hamnpasuts ero na Ilyre passutua. Ho BoT
MIEPEHECTHU M0I00HBIE U3MEHEHHS,- MAJIO KTO
CMOT OBL.

A BoT 31€Ch, OYCHb BA’KHOC, ITPO «CaetJI».

HyxHO moHsATH, 4T0 D0pHI CO3MaIM JUIsl HAC CBOIO MOJENb MX e pearbHOCTU. Bee, 4To ecTh,
ObUIO U IJIAHUPOBAJIOCH,~ CO3/IaBANIOCH UMM Ke U s HUX. [louemy mpuaer Kpax COBpEeMEHHOM
MEIULIMHBI? A TIOTOMY, YTO HYKHO C HMHTEPECOM, HalpuMmep, npoaHanusupoBartbh u3TOPuro
(Jleromnuck) AnUAEeMUM, TaHAEMUI,- CBUPETICTBOBABIINX paHEe.

MoHO OyzneT 3aMeTHUTh, HampUMep: OCIy, TU(, YyMmy, XOJIepy M MHOTO Yero eme. 37ech
MNPUHIHIIMAJIBHO Ba’KHO IMOHATH CICAYIOLICC: YTO U BUPYChI, U I/IH(beKI_[I/II/I, U IMaTOI'CHbI-TOKCHUHBI,
- ObUIM CO3JaHbl CHENHMAIbHO WHTEPBEHTAMU. 3HAHUS MEIUIIMHBI COBPEMEHHOM, Aaxe Mpu
OTIpEIeIEHHBIX yCIeXaxX,- He TIOMOTYT.

Benp, k coxaneHnuto, Mao KTo oOpatui BHUMaHue Ha ciioBa ¢ caiita HUW LIYC: «JlukBunamus
HEYyNpaBisieMol OMomacchl OyneT MPOU3BOIUTHCS IyTeM aHHUTWiInuu (B 1994 rony s dexr
AHHUTWIIALUN TIPOLIEN TOJHOE TECTUPOBAHHE) BBOJOM OIPEACHEHHBIX YacTOT B MO3I He

yIIpaBiIieMbIM CyObEeKTaM (X0Jiepa, pbIOUii 1 MHOW MHOTOBAapUAHTHBIN TPUIII)».

Bor u oTBeT Ha OOMH U3 CyHEp CEKPETHHIX IPOEKTOB CHUCTEMBI JOpOB IO MOBOIY
HAaCHJIbCTBEHHOTO BMEUIATEIbCTBA M KOPPEKTUPOBKHU 3HEProOHMOreHE3HCA «UCTIBITYEMBIX).

Bce Oone3nu, snuaeMu, MyTallid W MpoYas MeEp30CTh — €CTh HPOAYKT YacTOTHBIX
HKCIIEPUMEHTOB IayKOB C MO3IOM JIIOAEH. A eciu ydecTb, YTO ellle M OblIa co3/aHa Lelnas
rpylmna OpraHoB, KaHAJIOB CBSA3M C HMMHU M MO3roMm J0HOpa,- TO HE YIUBISIET yxe (akr,
HaIpUMep, CMEPTH B MOJIOJOM BO3PACTE, SIKCIIEPUMEHTOB CO 30POBLEM JIOACH U IIpOYEe.

Ceiiuac 310 — YK€ aTaBUu3M Hay‘lbeﬁ CHCTEMBI. A JIIsL MI/IpOSI[aHI/IH — CaMa CHUCTEMa YK€ U €CTb
aTaBHU3M.

Tak ke, kKak ¥ B OyaymeMmM OyAyT HEHACHIbCTBEHHO «H3BATHD W3 YenoBeka: ammeHauKc,
BO3MOXHO, 4acTb cenae3€HKU. OHU €CTh yXKe€ aTaBU3M IpekHeH cuctemsl. M ¢ moMonpo 3Tux
OpPraHOB MOXXHO OBLJIO JIETKO YHUYTOXHTH UeloBeka, - Wb BHEAPUB B MO3T ONpPEaeIEHHYIO
4aCTOTY-KOMaH/ly Ha CaMOpa3pyLICHUE.




W gacToThI-KOMaH/Ibl Ha YNOTpeOJIeHue HApKOTUKOB, AJIKOTOJIsA, Tabaka U JIesTHUs pa3BpaTa. A
JIFO/ISIM-TO JIETYE BCETO CKa3aTh: «Oec MOIMyTa, «3MHI-3€IeHbIH OlypMaHUI.

bnaropaps nporpammam «CsetJI», YenoBek nosyuyusn MOUIHBIA MHCTPYMEHT, MPU MPABUILHOM
HCIIOJIb30BAHUM KOTOPOIO, MOKHO YBennuuTh Yacroty JledarensHoctr Mo3sra, a Takke pa3BUTh
CymHocCTb.

[Tostomy, co3manume Kommiekca «CerJI» - namo BO3MOXXHOCTh KOHKPETHOMY HYEJIOBEKY
o0e3omacuTh ceOsi, YHUYTOXKHUTh U HE JOIMYCTHTh B ceOsi HEKOTIa MOIIHYIO, HO YK€ PACKPBITYIO
nporpamMmy DOpOB-UHTEPBEHTOB [0 «HACHJILCTBEHHOMY Pa3BHTHIO YHEPrOOMOTEHE3Uca IUIOTH
paboBy.

Texunonorust «CsetJI», kak ceiiyac yxke OoJjiee YeM IMOHSATHO, OCTaBUT B IMPOLUIOM MHOTHE
CTpalHble 3a0ojeBaHusi, BUpPYChl M uHOeknuu. Hactymuna um yxe uaér, U HUKTO €€ He
OCTAHOBHT,- Onoxa MeaunuHbel CBeTa.

N npuHOMOManpbHO BaXXHO MOHATH cienyrouiee: ecan Yeaosex Passupaercss m uaer K
3HaHNsAM, OH OyJeT HaXOAUTBLCS MO CONMPOBOXKIECHHEM €O CTOPOHBI BbICOKOpPa3BUTHIX
uBuianzanuii-lloneunTeneii. Ouu He cTosAT Ha mecte. M ecum Yenosek JloctouH u UaET 1o
Jlopore 3Hanuii,- ero Pa3Butue OyaeT uaru BMecTe ¢ HUMHU.

Jlanee, 4ToObI HE UCIIOIB30BATh BCE BPEMs HE COBCEM INpaBUIIbHBIC aOOpEeBUATYpPHI, TAKHUE KakK:
npubop «CsetJI», TexHonoruu «CeetJI»,- 0003HAYNM CIIEIYIOIIEE ...

Texnonorun «CetrJI», 3TO BBIpaKEHUE 3aMEHUM TaK: «TE€XHOJOTMU Bynyliero»; «rexHojoruu
BOCCTaHOBNEHHs  3emum»; «Marpuma coObITHIA, BEKTOpOB, IIeNieil ¥ Pa3BUTHUM,
COOTBETCTBYIOIIAs IIPOrpaMMaM U 3aJa4aM,- HEKOTr1a BO3JIOKEHHBIM Ha Muarapi.

Bces Boiina — BoitHa Pazyma. Bolina 3a 3HaHuUsI, TEXHOJIOTHH.

Marpuna u nporpaMMmbsl D0poB — JIUKBUIUPOBaHbl. HO 371€Ch OHM MPUTOTOBUIIM BCEM CIOPIIPH3.

U ouensb xecrokuii. [Ipuuém, MOXKHO CKa3aTh, Ha CIIydail TAKOTO COOBITHS,- OHH MPEAYCMOTPEIN
CJIEYIOLYIO TEXHOJIOTHIO.

Cytb TexHonoruu J0pOB B TOM, YTO €CIU OBl M Maja UX CHCTEMa,- TO MPHU CBEPTHIBAHUHU UX
OCHOBHOM NMPOrpaMMBbI-MaTpHilbl,- Muarapa Obu1 OblI ... BepHee, cTajl Obl,- MyCTBIHHOM 3eMIIEi.

[ToToMy 9TO HU OJMH CYIIECTBYIOIIUN OWMOJOTHYECKUN OOBEKT HE CMOT OBI CYIIECTBOBATH,
Oyaydd CTOJICTHSIMH TPOTpaMMHUpyeMblii  O0pamu,- 0e3 HX DHEProTPaHCISALUH U
MIOIIEYNUTENBCTBA €O CTOpPOHBI MX riaBHoro Cepsepa,- ¢ ux PogHoii [lnanersl u miaHeT-
CrnyTHUKOB,- SIBIISIOIINXCS YaCThIO X 3J00HOM Mayybeil BepTHKAIH.

B marepuanax HUU L{YC He ocBeTunu cienyroniero, Ho Tak, CKOpee BCEro, U MpaBUWIbHO,- YTO
0€3 OTKITIOYCHHSI UX OCHOBHBIX IICHTPOB-T€HEPALM MATPUI] HA YK€ APYTUX IIAHETaX,- TPYIHO
06110 OBl HEHTPAIM30BaTh UX KOMIUIEKCHI 37I€Ch.

U BOT 31€CH NPpUILTA HA MOMOIIb JIOASAM TEXHOJIO0IUN Huxoaas BI/IKTOPOBI/I‘la.




[Ipy ux wuCHONB30BaHWH, B MPOCTOHAPOILE, NpPH UCHOJIb30BaHUU mpudbopa «CseT]Dy,-
MIPOUCXOIUT TIOJTHOE OTKIIFOUEHHUE OT MPEKHEH CUCTEMbI MayKOB M MEPAPXHUI-TPYIITUPOBOK UM
OI0OHBIX.

@akTH4ECKH, TMPOUCXOOUT Cledyrollee: npu Hacrpoiike Ha Mo3r m  CymHoctb
onpeae1éHHOro 4esioBeka, TexHo/0rusi peajqusyeT He TOJBKO COCTHIKOBKY YenoBeka u

o0ecrieyenne ero csa3u ¢ PCY,- HO ¥ MPONCXOAMT ellle U YHHUYTOKEHHE MPOrpaMM-MaTpHIl
npexneit UCY3.

Wner nmpouecc BoccraHoBieHust CymiHoctd U Mo3sra YenoBeka,- MpU YHHMYTOXKEHHH 30MOU-
IporpaMM IpexHed cucreMmbl. Jla u mpenocraBisieTcss BO3MOMKHOCTH BOCCTAHOBJICHUS
yrepsiHHbIX KayecTB 3a BpeMsi HHTePBEHIUH.

OnHako 3Ta TEXHOJOTHS HE TMOMOXET, HalpuMmep, «o0opoTHsAM». [loToMy YTO OHHM — aTaBU3M
st PCY u stoit 3emmn. «O00poTHH» - HE JIIOAM, a cyliecTBa o KamydispkeM. Takux ObL1o
HEMaJo.

He BaxHO, Kakoi (pM3NYECKUN HOCUTENb OyAeT y TEMHOW MaTepuU-IporpamMmbl. BakeH iuib
cam Yenmosek-Hocureis.

Baxna — ET'O JINYHOCTB! U Tem Goinee, nyxHo Bciomuuts IPEBHEE 3HAUYEHMUE storo
Cnosa, JIngHOCTE.

«JImanoctey - «JIuk OH», «3pum On — OH EcTb».

Msoro nu Ttakux? Jlydmie ObITh B uX uucie. Bece 3HaHMsA, BCe BO3MOXKHOCTH — y KaKJIOTO
UYenoseka nepes HUM.

Texnonorus He caenaer bora u3 Huuero. Tpyaurech - u He Oyap uTo Oyaer. A OyneT To, YTO BbI
camu Co3zganu u Yero Bel 3acmyxuBaere. He OouibIlie, HO U, KaK MPaBUIIO,- HE MEHBIIIE.

B ynukaneHbIX kHUrax Hukonas JleBamoBa MHOTO pa3 yOMHUHAJIOCh O TOM, YTO Ka4€CTBEHHAas
uHpopmanus cnocoOHa nmpeodpa3uth Yenoseka.

A BOT OTBETbTE TENEph OOBEKTUBHO: MHOTO JIM JIOJei ceifuac yutaer? YWTaeT HE MOILLIYIO

aXWHEIO C MOJIOK Mara3uHOB B BHJIE POMAHOB U JETEKTHUBOB,- & YTO-TO PEAJIbHO MHTEPECHOE U
no3HaBartenbHOe?! YUuTens U NpenoiaBaTeny, enie TPYAUBIINECS B 3TOM OJaropoHOM Jeiie BO
BpemeHa CCCP,- k COKaJ€HHIO,- MOTYT OCTaThCsl MOCIEAHUMHU KEMUY)KNHAMHU B MYTHOW peke
Jerpajaluu.

Jlerue Bcero oTBETUTH, KaK celyac JIFOOSAT MOJIObIE OTBEYATh: «YTO Thl MEHS TPy3UIlb?! OTO HE
MOe€, MHE He UHTepecHO!!!».

besycnosHo! Kakue xe uHTepecsl MoryT ObiTh y npumata? ITouemy npumara? K coxanenuro,
MOJKHO Ceifuac y)ke COTIacuThCs C IIYTKOM: «s He 3Hat0, MPOM30LLIH JiK JIt0 1 OT 00€3bsIH,- HO 5
3HAI0 TOYHO, YTO MHOTHE 00€3bsIHBI MTPOU3OILIN OT JIromei».

CMmeniHo? MHe — HeT. ['oppKo... 3Haere i ... TakuM JIo19M MOKHO TOJIBKO ITIOCOYYBCTBOBAT.




Bce 3HaHUA, BCA MYIPOCTb BEKOB ... €€ HCBO3MOXHO CKPLITh. Moo Bce Y KaXXaoro — noxa HOCOM!
A AyMaro, 4TO B HaIICM-TO, 21-m BCKC, C TAKMMH BO3MOXHOCTAMHU HHTCPHETA,- MO30PHO
CKa3aTb: «KMHC HC MHTCPCCHO, a 4 HC 3HAIO»!

«B bBorax packpbiBaer cokpbiTble cuiabl! Jliomeil Hajeasier COrJIacHO HX MbIC/Ie!
Oco0eHHO ec1 B30PbI UX SICHBI H YHCTHI!».

Hukro He craner borom u3 Huuero! A 4To packpbIiBaTh B HUYTOKECTBE?

U 310 — He pyrarenbHO-0cKOopOuTeNnsHOe cioBo! «Huuto xe OH», «M uro ke B HemM». YecTHo,
MOKa HUKTO HE BHJUT, MPU3HANWTECh ceOe, WM MOoayMaiTe: «a ¢ BaMH — WHTepecHO? Bol
xopomuit cobecerHuk? UTo BBl MOXeTe MpeanokuTh Mcrounuky JKu3HH, 4TOOBI OH PacKpBLI
Bam TanmaHT u Hajgenun Bac mpaBamu bora (HMepapxa)?!».

«JIrome HageJaseT COrJIACHO UX MBICJIEH).

BoT naxe ceifuac, mpounTaB 3Ty ¢pazy, MOCMOTPUTE HA KAPTUHKY HUXKE, ONPENEIUBIINCH B
ceOe, 10 MOBO Ty Baliero oTHomeHus K JKuznu. B yem BbI y3Haere ce0s?

J1Ba B3MI4/1a HA MKP

Bokpyr upetst u 6maroyxanse  Kpyrom . momoiiku

«JI1o1eii HaJeIseT COrJIACHO X MBICJIe!» - He 3a0bIBaiiTe 00 sTOM!

«OCOOCHHO €CITi B30phI WX SICHBI M YHCTHI!». 371€Ch TOKE HY)KHO OCTAHOBUTBCS, MOJAPOOHEE
pa3o0pas 3Ty ¢pa3sy.

Benp sicublil, Oe33amuTHbI M 0€33a00THBINM B3I U Yy Malblla-HOBOpoxkaeHHoro! M ux
SHEPrus Tak ClIaJKa U NpUTAraTeiabHa s acTpaJbHON Mpasu!

SICHBII M YUCTBIN B30P MOXKET OBITh YK€ U Yy B3POCIIOr0, HO CKYIOYMHOTO. A B 3TOM KOHTEKCTE,
nMenoch BBUNy,- Apyroe u Heuto BOJIBIIIEE!

CMmemrHa ¢pasza: «Thl 3Haellb, Ha 4TO Thl men!». YenoBek HE MOXKET 3HATh BCE U BCE
npeayraaarb. OaHako, cToJkHyBmIMCH co CBeroMm, [IpaBnoit m Hanexpoii,- on, YEJIOBEK.-




JOJDKEH OCO3HATh JIMYHYI0 OTBETCTBEHHOCTh 3a CBOM IIOCTYNKH, 3a cBoM jedcTBusa. Ctarh
cBOOOTHBIM, HO BHYTPH.

CBoOOJa — HE BO3MOXKHOCTB IMPECTYNAaTh 3aKOH, MOPaJbHbIC M ITUYECKUE IIEHHOCTH U BECTH
ce0s Oe3nakazanHo! CBoOoma - gnocruraercs Bepoit! A BEPA - 5310 3Hanusa u
OTBETCTBEHHOCTS !

Jlns Beex Jlronel HamucaHbl U3YMUTEIBHBIE CTAaTbU, CO3AAHBI IPEKPACHBIE CAUTHI, [IE MOXHO
03HAKOMHUTHCSI ¢ MH(pOpMaNuel U mpeodpa3zoBaTh ee B 3HAHUsA,- IPOIYCTUB €€ uepe3 ceds. A
UCKaxeHus: oT McTuHel oTHIIM(YIOTCS CO BpeMeHeM,- ¢ moMolnbio Tpyaa kaxaoro Yemoseka
HaJl CaMUM COOOH.

JIyist 3TOro co3/aHbl U €IIe OXKUIAIOT CBOEro Bbixojaa Ha CBeT,- MpeKpacHble U YHHKaJIbHbIE
Pycckue TexHnomorum.

W Ha ognoit u3 HuX, «CBetJI»,- Hy)HO OCTaHOBUTHCA elle Oojee noapooHo. HyxHO 3arisHyTh
eme Oousblie B Mpolecc nmoMoinu TexHojoruu Yemnoseky. B Osznoposnenun (a mydme —
NCHEJIEHNN) u na lopore 3HaHwMiA.

V3ke MHOTO OBbLIT CKa3aHO U HAIMCAHO IIpO 3Ty TCXHOJIOTUIO. O,Z[HaKO CTOUT 3a0CTPUTH BHUMAHHC
CIIIC IO MHOTHUM HaIlpaBJICHUSM.

«CBetJl» mpeaocTaBisieT JIOASIM BO3MOKHOCTh (HE TapaHTHIO, a JIUIIb — PEajlbHYI0, HO BCETro
JUIIH — BO3MOXKHOCTH) OBITh MHTETPUPOBAHHBIMU B bynyiiee. DTO MOIIHBIA HHCTPYMEHT st
pazButuss Mo3sra. Wmm, mis ero xe (Mosra) JIMKBUIAIMH,- TMPU OE3rpaMOTHOM U
0€3HPaBCTBEHHOM UCIIOJIB30BaHUU.

B ny4mem ciydae, nius THYCHBIX JIFOAEW,- HUYEro He HacTynuT. Ho mporpamma cBepHeETCs.
[TpuGop He macT CHIIbI Ha MPOBEACHUE PUTYAJIOB, 3arOBOPOB, IIPUBOPOTOB U TaitHOAEestHUNA. OT
TaKUX «JIESHUI» CBEPHETCS IPOTPaMMa, U YK€ HUKTO BaM €€ He BOCCTaHOBUT. M He u3-3a Toro,
4TO HE CMOTYT. A 1o Apyroil npuunHe: a 3aueM? Mnaru tem xe nyrem? He HyxHo. Hagexna u

BBIOOP OBUIH — TIOCTIE €ro MPHOOpeTeHHs. Bbl MU HE BOCIIOIB30BAIUCH.

Eme omHuM BaKHBIM MOMEHTOM SIBIISIETCS TO, YTO OOECIIEYMBAETCS CBOOOJHAS HUPKYISIUS
MEePBUYHBIX MaTepuil B OpraHu3Me U Ha ypoBHe CyIIHOCTH,- YTO IMO3BOJSET, (DaKTUUYECKH,-
HacbimaThed JKusnennoi Cuiioi u npoaoskats TBOpPUTS.

MoO>HO, KOHEYHO, POCTO PACTPATUTH €€, HO MOKHO U MPUIIOKUTH YCHIIUs U Pa3BUTH cedsl.

Krnerku ounmaroTrcst OT s10B, BOCCTAaHABIMBAIOTCS, 00ECIeYMBaeTCs CBOOOJHAS M HE3aMKHYTast
[UPKYJIALUS TOTOKOB MaTepuil. @akTHUECKH — CHATHE OJIOKUPOBOK ¢ YenoBeka.

A 3T0 pUBOAMT K ToMy, 4T0, Hukonaii JleBamos u rpynna Coznareneii u3z «PHTO»,- no6unach
TOTO, YTO €Ille HUKTO HE CHENIal: MOJIb30BaTeb Mpubopa MpoaisieT cebe CpoK KHU3HHU MOUTH Ha
30 ner. U 310 akTtuBHAas, 60apast u PAnactHas ®u3Hb. A HE OJJUHOKOE COCTOSTHUE MHBAJIUTHOCTH
MIPU «JICUCHUH TAOJETKaAMM».

A oco0oe BHMMaHHE CTOMT YACIMTH CTpYKTypu3aumuu Bonel. [loTomMy 4YTO OHa HachImiaer
Kusnennon Cunoii u 3Heprue. «Cekper» cTpyKkTypu3anuu Boasl — npeneiabHo IpocT.
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[ToctaBbTe psAOM C IPUOOPOM CTEKIISIHHBIN KYBUIMH ¢ BOJI0W. W naiiTe eMy MBICIEHHO KOMaHy.
U BOT TYT HY’KHO 0€000 OTMETHUTBH, YTO €CIIH BBl IIPOCTO 3aXOTUTE OUUCTUTH Boy,- Tak u OyJer.
Bona Oyner co cTpykTypoit goAeka’apa, CTPYKTYpPHUPOBAHHOM U ... B Mepy LeIeOHO.

«Mepa» - OIIpCACJICHHAA YaCTh, XapaKTCPUCTHKA.

Yrobsl Bopma crama mo-nHactosimemy lLleneOHoii, JKuBHUTENBHOI,- HY)KHO CaMOMYy CO31aTh
MBICJIEHHO QITOpPHTM — 3ajgady-npukas «CeerJ» ma BOCCO3JAHUE XUBUTEJIBLHOU
CHNJIbI BOJBI.

Tem, KTO HE MOXKET MOHATH, KaK 3TO CAENaTh,- NpuiokeHa «MHCTpyKIus»:

1) VYcranosure rpadun ¢ Bogoii psaom ¢ npudopom. Jlydmie Habpats Boay u3 dpunberpa. To
€CTh — HE KUIISTYEHYIO0 (OHA YK€ MEPTBA, KaK CTPYKTYpa).

2) BuumarenpHo mnocMmoTpute Ha Jlpyra (Ha mpuOOp) W MBICIICHHO BH3YaJU3UPYHTE,
HarpuMep, CBETSAIIUICS JIyd, coenuHstomuid kak Bektop (!), mpubop u rpadun. Mmu
JOPYT'YIO EMKOCTB C BOJOM.

A motoM npousHocutTe 3akiauHaHue (myuy): «CBerJl», ounctu 3ty Bony. Caenaii ee
KusurensHoii, LleneOnoit, Yucroii u [lpexpacuoii! braaronapro!».
Knere nBa yaca. Ecau 4yth OoJbliie mpoiinet, MUHYT Ha 10,- He CTpalIHo.
IIere Dnukcup Kuzuu. U Ucnenserecs.
U ne 3a0ynpre 6mu3kux Hamouts! Toxxe nosesHo Oyner!
Kcraru: pgomaiiHue >KMBOTHBIE TOXKE C OXOTOM MbIOT 3Ty Boay. A yXx HUX-TO — HE
IIPOBEJIEIIb.
He nummauM OyeT MoNoXuTh B EeMKOCTh C BOJOH, HAalpuMep, cepeOpsHyro J0xkKy. Wmun
apyroii cepeOpsiHblii mpeaMer. Celiyac, B IOBENMPHBIX Mara3uHaXx MOJKHO HalTH,
Hanpumep,- «Habop 006e33apaKUBAIOILIUII.
OTO — JIBE MaJIeHbKHUE JIOKEUKH U3 cepedpa 925-it mpoOsl. Ecnu BeI cMokeTe HalWTH y
ce0si cTapuHHBIE cepeOpsHbIe TPEIAMETHhI, a €Ile Jydlle — npousBoicTBa Llapckux
BPEMEH,- CMEJO0, C BOOJYIIEBICHUEM U Oe3 (aHaTtu3ma, 4roObl HE pacmiieckarb Boay u
He pa30uTh rpaduH,- OpocaiiTe ee B eMKOCTh ¢ Bojoil! Tem Oosee, paHblile MOAICIOK HE
ob1u10. OT10 OBLTO JIEJIOM UECTU!!!
MoO>HO TaKxe, HalmpuMmep, KymuTh JII000H MOHPAaBUBLINICS BaM CepeOpsSHBINA MpeaMeT-
cyBenup. Hampumep, cepeOpsiHasi ppiOka C IETOYKONW M CO CIEHUATbHBIM KpEIUIEHUEM
U1l yCTAaHOBKH Ha rpaduH.
Bens cepebpo — yaukansneimuii [puponasiiit MET'A-AHTHONMOTHK!
CToWT IPUBECTH 3/1€Ch HEKOTOPbIE (PAKThI, HATIPUMeEp:
1) BonbmMHCTBO aHTUOMOTHKOB HAa OCHOBE NEHMLIWUIMHA, TO €CTh — MEIUIIMHCKHE
AHTHUOWOTHKH,- MOTYT JIMIIb ToAaBUTh 10-15 BumoB-BO3OymuTeneid. A nonsr cepedpa — g0 350-
TH BUJIOB BO30yauTeNel, OakTepuii U mpodeit IpsHU.
2) BonbmuHCTBO (paMHUIBHBIX JPAaroleHHOCTEH W IOBENMPHBIX H3JEIUN KPYHMHEUIINX

MIPOMBIIIJICHHUKOB, KYIIIOB, MUHUCTPOB U J1BopsiH Llapckoii Poccun,- 6110 IMEHHO U3 cepedpa.
3) A erie OoJIbIIIe ¢dakToB Ha caiite HUN IycC, o 3TOM
ccpuike:  http://www.salvatorem.ru/?page id=685. IIpouuTaiite, caenaiite BbIBOABI. He
JICHUTECh. Y3HaWTe, YeM TaK IIEHHO, UMEHHO, cepeOpo. U emie mpo Apyrue «JIparoleHHBIC)

MCTaJIJIBbI.



http://www.salvatorem.ru/?page_id=685

W He oOpaiaiiTe BHUMaHUS Ha CIIOBA JIIOJEH O TOM, YTO:
«MOHM3ALMS JIOXKKOU, MU IPYTUM TpeaAMEToM cepedpa, -
nosHbIN Open!». B Takom ciydae, 10KKa 10JKHA Obliia OB
YMEHBIIAThCA B pa3Mepax, HOHU3UPYS BOAY,- TO €CTb,
OoTHIaBas CBOM JKe HOHBI cepebpa!l «A BOT mpubdop
HMOHU3ATOP — APYroe Aeno!».

Her, e apyroe! IloroMy, 4TO 4YenoBeK, MUCABLIMK 3TU
«BEJMKHE HAy4YHBIC BBIBOJIbI»,- SIBHO HE IOHUMAET, YTO
cepeOpsiHas JI0)KKa MOHU3HUPYET BOJAY HE «OTAaBas» MOHBI
cepebpa,- a co3maBas ocoboe TOJe ¢ 3aJaHHBIMHU
CBOICTBaMU,- nyTeM MCKPUBIICHUS MEPHOCTHU
IIPOCTPAHCTBA BOKPYT ceOsl B JIOKAIILHOM MacIuTaoe.
Mexnay npounm! Eme wunTepecHsiit ¢akt! FOBenupamu
Homa ®abGepxe, eme mnpu HMmmepatopckoit [lunacTtuw,
ObUIO TPOBENCHO aHajIuTH4Yeckoe wuccienoBanue. CyTb
Obutla B BBIOOpe Hamboyiee PpPacHpOCTPAHEHHOTO U
ONTUMAJILHOTO CEPeOPSHOTO KyBIIKHA /sl BObI!

W BOT, HCIONIB3YS JaHHBIE U3 MHTEpHETA,- opMa TaKoro
KYBIIMHA!

Pagu mHTEpeca, CTOMT cKa3aTh, MMOYEMy, UMEHHO,- Takas (gopma?! A oOparure BHHUMaHHE Ha
(bopMy «HCKpHBIIEHUS» KYBIIMHA OT €ro JHUINA JI0 TOPJOBUHBL M MOCMOTpUTE HA PUCYHOK
HUXKE.

[Ipexne, ueM mepelTu K pUCYHKY, HY)KHO TOHSTh, YTO (opMa MOCYIbl M KYBIIMHA, HAPUMED,
s Bopapl,- He mpocra. Ilotomy, 4uro u3MeHeHHE (HOPMBI KYBIIMHA COOTBETCTBYET (opme

AACPHOIO0 KaHalia, o6pa3y10meroc51 npu Mnocjaca0BaTCIIbHOM KAa4Y€CTBCHHOM  «IIPOPBIBCH
6apbep0B MCKIY (1)I/I3I/I‘-ICCKI/I-1'IJ'IOTHBIM MHPOM, 3(1)I/IpHBIM, aCTpaJIbHOM W MCHTAJIbHBIMHA

YPOBHSMH.
Vike, (hakTuuecku, popma KyBIIMHA U IPYTOM MOCY/IbI,- MPEAONPEAEIsAeT KaueCTBEeHHBIN COCTaB
CTpyKTyphl Bojbl, Hampumep, HaxoJfIIeWcs B HEM, HE HCKakas CBOOOJHOTO JBMXKEHHS
MaTepui..

Jaxe 3aeck HaOmonaeTcs mponopims «3050Toro CeyeHus».




N B crpykrype-mepe «3omnororo CeudeHus»,- HET HUKAKOM MHUCTHKU. EcTh nuine 3HaHuE U
ITonnmanue JIronen,- TPUMEHABIINX 3TO HA IIPAKTUKE.

Onna u3 GopM MposIBICHUS TPAKTUYECKO MyapocTu — onpezienieHHas (hopma MoCybl.

B namem ciydae — KyBUIMHOB C BOJOHM. M KcTaTH: BBl 4acTo BCTpeyaad POMOOBUIHYIO, WIIH
TPEYTrOJIbHYIO Tapeiky,- Hanpumep?!!! I[Tonymaiire.

@®opma wumeer 3HaueHue. @Dopma —  (akTHUECKH,

«IIPOCTPAHCTBCHHAA peLIcTKa, HaJaCJIICHHAs
COOTBCTCTBYIOIIMMHU aJITOPUTMaAMM)).

OpHMM U3 CUMBOJIOB, B BUJIC TPAaBUPOBKH WJIH MOAAPOYHOM
Haamucu, ObIo: «UTo MoxkeT ObITh biaropoanee u
Yuie ckpoMHOro, X0104H0r0 cusituust Cepedpal».

MuHYTKY, Temepb OTJOXHHTE M BCIOMHHUTE CIJIOBA
Pagomupa: «KTo X04eT ciaplaTh — A2 YCJABIIMAT!».
[IpounTaiite eme pa3 ¢pazy o cepebpe W MOWMHTE ee
3aHOBO, TI0-HOBOMY.

Ecmun ects BUJIEHUE, 10 BuaeH mpouecc «HMOHHU3ALUU
BOJbl». Cusironias roiaybasi Marepusi MPOHHU3BIBAECT BOJAY U
HAJIJISIET €€ ONpe/IeICHHBIMHI CBOMCTBAMHU,- ISl BAILIETO K€
310pOBbs!

'

A Boga wu3-mon BozaercTBusg «CBerJl», KcTatH, TOXKE

Bceryia jensHas, oOyaro O0bl u3 Poganka. M 910 HE coBmaeHMeE.
YuraiiTe BHUMATENBHO BCE. Bee 3HaHUS — COBCEM PSIIOM.
A Tenepb, CpaBHUTE CTPYKTYPY 0ACKAdIpa CO CTPOSCHUEM CepeOpSHOTO KYBITHHA.

[TonpoOyiiTe yBUIETH CTPYKTYypy cepeOpa M BOHCAaTh €€ B
CTPYKTYpy noaeka’zapa. ToT, KTO CMOXET 3TO cHenarbh Hu
MOHATH,- peasibHO YBUJIUT, npouecc nonuzanuu Boabl.

W HyXHO cKa3aTb O TOM, YTO €CiIM B TpaduHEe C BOJOH,
HaXOAALTUMCS o
BO3ACHCTBHEM «CaetJly,
HaXOJIUTCH, Harnpumep,
cepeOpsHas JIOKKA,- TO
s deKT noHU3aIMu OyIeT eIl Tydille U «KaueCTBEHHEE).

A (bopMa nocCyabl U, B JAHHOM CJIy4ac, KyBIIHWHA, Ba’)KHA TEM, -
qTO CO31acTCsa onpe;[eneHHmﬁ nepemag MCEpPHOCTH, YTO U
MNPUBOJUT K OIMMPCACIICHHBIM KCJIATCIIbHBIM PE3YJIbTATAM.

Ecau koro-to nyract TMOHATUC MCPHOCTH, TO MOKHO

Hopekasap JOTIOJIHUTH €ro y ce0si MOHATHEM YacTOThI, C OMPEACICHHBIMH
cBoricTBamMu. Ha nepBbIX MOpax — COMAET TaKoe ONpPEIEICHUE.




A ouunmare nuiy eme npome, Ha camoM nene! IloctaBpre psimom ¢ npuOopoM, Hampumep,
MOJIOKO W JaiTe 3ajady NpuOopy: «HOXKalyicTa, OYHCTh 3Ty MUY OT $5A0B, XUMHU H
3arpsi3HeHuil. Cnenail ee 310poBoy U nuTarensHoi! biaronapro!». Yepes 20-25 MuHyT Moxere
yOupats ey 0OpaTHO B XOJIOIMIIbHUK.

DKcnepuMeHTupyire!

A Tenepb nepeiizeM K 6osiee rIodanbHeIM mponeccaM, cessanabM ¢ TEXHOJIOTMEM.

BaxHO TMOHATH eme M TO, YTO BO3MOXKHOCTb, JCHCTBUTEIHHO, MOJHOT0, KauecTBEeHHOro u
be30osie3HEHHOTO BOCCTaHOBJIEHHUSI 310pOoBbs YenoBeka, Kak Obl JAMKO celyac 3TO He
noKa3anoch,- [lo6ounslii a¢dext. Ho, B xopomem cmbicie Crosa.

Ora Texnonorus («CetJl») O6buta mpu3Bana BoccranoButh CymHocTh Yenoseka («Cymnb EcTh
’Ke OH»), copBath ¢ Hero mayybH (J1a U HE TOJIBKO UX) aJbKOBBI, OCBOOOJUTH €ro U3 padbcTBa
Pazyma.

BoccranoB/ieHue 310poBbsi HEBO3MOKHO 0e3 BoccTaHoBIeHns CymHocTn YeaoBeka. Jlumb
TOJIBKO «3aJIaTaB JAbIpbl», MOXHO ucuenuth Yenoseka. Boccranosuts Ero, kak Enumnyro
Crpykrypy. W BOT 34ech, IJIAaBHO W aOCOJIOTHO JIOTUYHO BBITEKACT IPYrOM BaXKHEHIIHI
«Hroanc» Texnomoruu I'eHus.

To, yero He cMoria MOOUThCS HU (apMalleBTUKA, HU PEIUTHS, HU MEIUIINHA,- BMECTE B3SThHIC:
PeanbHoe omoJ10:xeHMe U npoavieHue Kusnu Yenoseka.

Texunonorust «CsetJl» mo3zBonut Yenoseky - Bnanenbily npubopa mpoaiauTh CBOIO aKTHBHYIO
JKHA3Hb, JIET HAa TpUALATH. M 31€Ch €CTh TOXKE OUYEHb BaKHBIN HIOAHC.

[IpencraBbre cebe: BBl CMOXKETE 3aHUMATbCS CIOPTOM, BECTH 3JI0POBBIM M aKTHBHBINA 00pa3
KuzHu, ObITh TBOpUEeCcKUM YeToBEKOM, YBUAETh BHYKOB, JETEH, paznenuTh Pamgacts BMecTe C
Humu! Jto npekpacHo! Ho! ....

OTO0 s 3aTpoHyN TeMy ¢ no3uuuu Yenoseka! A Tenepp HY)KHO B3IJISSHYTh Ha 3TO C MO3ULINU
Coszpnarens, Hukomas JleBaiiosa.

NurepBentckass Cucrema Ymnpasaenuss zemuin (MCY3) monHOCThIO yHUYTOXKEHA. Muarapa
ceoboaeH. Ho awau eme He crajiu YEJIOBEKAMM. /s storo u paboTaer, a BEpHEE —
Tpynurcs Texnonorus!

VY xaxgoro YenmoBeka CBOSI T'€HETHKA, CBOsI YyBCTBHTEIbHOCTh (Mepa Bocmpusitus) u y
KaK10r0 — HHANBUAYAJbHBIA ypoBeHb PazButns Cymmnoctu. 1 mo3toMy M3MEHEHUS MOTYT
IIPOU30UTH JaXe CIYCTsI TOAbI.

[Tostomy mnpubop «CserJl» u mnpoanser xu3Hbp YenoBeKy aisi TOro,- 4roObl OH ObLI
WHTETPUPOBAH HE TOJILKO JJIsl XKU3HM 371eCh, Ha Munrape,- Ho u i «/len Beunbix, CBeTNbIX U
I'panun - beskoneunsix». IIpoiie ropops — Bo3MoxkHOCTh nepectpoiiku Cymnocru Jlroanna
B Cymnocts YEJIOBEKA-TBopua (mpu ero crapanusix), Ajsi BOCIIOJHEHUSI NOTEPSHHBIX
KA4eCTB M TAJTAHTOB 32 BPeMs MHTEPBEHLMH,- ¢ MOCJEIYIOINHM TBOPYECKHM HA4YaJioM M
Jesstnusimu Ha baaro Poga Csoero!




Hackonbko ke Obul rennaneH Huxonait Buktoposuu JleBamos! IIpeaBuas Bce 3TO U co3laB

KYIIPECIKAAOIMNUE TCXHOJIOTUN). IToMoraromiue Bcem Ham! U OIIATH, K COXaJICHHUIO, HC 06paTI/IJ'II/I

JIIOAW BHUMAHUWA, Ha €TI0 HperaCHeﬁMHe PUCYHKH.

He mnpocro pucynku. Pucynku-Kmiouu! Kiroum-Hctunel! Tonpko He myraidTe co cKailn-

KOH(EepeHINsIMH, TTOXKaTyHCTa.

«Kmrou Hctuss»y - «Kimroun HCTOKOBY» - (akTHUeCKH, OTBETHI HA BOIMPOCHL: «KTO, OTKY/A,

3aueM?!».

[Tocmotputre BHUMarenbHO Ha 3Ty CyIIHOCTh, M300paXKeHHYI0 Ha KapTuHKe. Her ... Ha
TBopenue ['enus. [lepen Bamu — HarnsgHOe «mmocoOue» o cocrosiHuu TBopua. Tak v BBITISIUT

CymHocts YenoBeka, crnocobHoro omepuposath IIpoctpanctBoM. Bemmemmiero Ha YpoBeHb

TBopenus.

KommenTupoBath 0oJble — yxke, SBHO, JHIITHEE.
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«KTto x0oueT Bugers — ma YBuaut!».

MHnoro OBLIO CKa3aHo, €CThb
nHbOpMAaLUS TSI PA3MBIIITICHHSL.

Ocranoch ynoMsiHyTh OY€Hb Ba)KHOE:
KaKk MHOIO CTajo JIIAEH 1o
CHEeUaTbHOCTH «CTICIIHAIIUCT-
ANIEKTPOMOHTEpP 1O  OTKIIIOUEHHUIO
obopynoBanusi»! WM BceM xouercs
JepHYThH 33 pyOUITHHUK U BBIKITIOYUTH
BCE TEXHOJIOTMH pa3om. Takoro He
ObUTO W He OyAeT MO OJHOW JIHIIb
MPUYHUHE.




YroObl OTBJCUYBCS, CKaxXy, 4To 3Ta (pasa cooTBercTBYeT ¢paze u3 ¢uibMa «Ilupars
Kapubckoro Mopsi»: «s BBIXKHII, IOTOMY YTO Thl 3a0bUT OJJHY MAJICHbKYIO JIeTallb. Sl — KaluTaH
Jlxex-Bopobeii».

Ora mIyTka, TpeIiecTByromas cepbe3Hoil ¢paze. Hu oaHa TexHOJIOTHSI He MOKET OBbITh
OTKJIKYeHa, moTomy 4To ee Cozaan I'ennii, Hukonaii Jlepamos. U HUKTO ee He OTKJIKOYHUT.

A pagu CrnpaBeUIMBOCTH HY)KHO CKa3aTh, YTO Ha HEH CTOMT 3allluTa, U NpHU IOMIBITKAX €€
OTKJIIOYEHUS,- OHA MOHKApUT MO3T, MITH TO, YTO TaM ObLIO,- T000My. M 3TO — He mIyTKa.

N ectp eme oxHa IpuUYMHA, BCE K€, MOYEMY HUKTO HX, TEXHOJOTHH,- HE «BBIKIIOYHUT):
Huxkonaii Bukroposny npegocrasui JJapom-/laposannyro Hagexny u nomoms Jlroaam. 1
€€ HEBO3MOXKHO OLICHUTh HU B KaKHUX JCHbIAX.

N crout nousTe, yto Hukonaih BUKTOpOBHY HUKOMY M HUKOTJA HE MO3BOJIMT JIMIIUATH JIronen-
Muarapaa stoi Hapexael. M momou.

Cuactbsi, 300poBbs u JItoOBU Bcem Bawm.
Yects Nmero!!!
r. Kypck Baagucnas Kypasies

http://www.liveinternet.ru/users/2979159/post303514017

http://svetl.forumagrad.ru/t424-topic
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IEJIEBHAS )KUBAS BOJIA.

http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/tehnologija-svetl-flora-i-

strukturirovanie-vodi.html

3npasus Beem XKemnaro!

B s10i1 crathe MHE XOueTcd eiie 6oJiee MOAPOOHO PACCMOTPETh BaKHEHMITYIO Ha CEToIHSIIHUMA
JIeHb TEMY - IIpeoOpa3oBaHue MpocToii Boabl B JKusyio Boxy.



http://www.liveinternet.ru/users/2979159/post303514017
http://svetl.forumgrad.ru/t424-topic
http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/tehnologija-svetl-flora-i-strukturirovanie-vodi.html
http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/tehnologija-svetl-flora-i-strukturirovanie-vodi.html

Jns nanbonee Ilomnoro m KavectBenHoro Boccranomnenuss Opranmsma YenoBeka, Kpome
BozneiictBus Kommiekca «CBetJ», HEOOXOIMMO PETYISIpHO YIIOTPEOIATh CTPYKTYPUPOBAHHYIO
BOJY. Ota craTths He OyAeT MOX0Xa Ha MOM IPEbIAYIINE Pa3MBIIIIJICHUS U 3aMeTKH 1po Bony,

IMOTOMY 4YTO B HEH s X0uy NpCACTaBHUTh BOI[y — KaK IIEHHEHUIIIEero 1 «HEU30EIKHOT0Y ITomomamka
B Pa3Butum u 3BOJ’IIOI_[I/II/I CYH_[HOCTI/I Ha JJaHHOM JTall¢ HaIlero beITus.

s o3HakoMieHUs ¢ mHPopMaImeir o Boge, MOKHO TepelTH MO CChUIKE HAa OJHY M3 MOUX
crateii:  http://pandoraopen.ru/2014-01-04/2 07-texnologiya-...ozdanie-vody-na-konkurs-
svetl/.

[Topa eme OoJibllle pacHIMPUTh HAIIA TOPU3OHTHI
MO3HAaHUS U BHUKHYTHb B CYThb TaiiHbl Bojawl u ee
HECKa3aHHOW MOJIb3bl Ui BceX Hac. Bce, 4ro
OyJeT HamucaHO B JITOW CTaThe — MOE€ JIMYHOE
MHEHHE W MOU OIBIT, KOTOPBIH s IPHOOpeN cam,
MOCTETNIEHHO U LIEJICHANPABJICHHO BHUKAsI B TaliHbI
TexHosioruu «CaetJI».

I1o3BoJIbTE M3JI0KUTH CBOE BuneHue ...



http://pandoraopen.ru/2014-01-04/2_07-texnologiya-svetl-i-vossozdanie-vody-na-konkurs-svetl/
http://pandoraopen.ru/2014-01-04/2_07-texnologiya-svetl-i-vossozdanie-vody-na-konkurs-svetl/

CoBceM HeaBHO, AaHATIM3UPYS U U3ydasi ONBIT UCTIOJb30BaHUs MoapMu Kommekca u bpacieros
«CsetJl», 1 B ouepemHoll pa3 | ; —_ — a
3aaymMalcsi HaJl OJHHUM BOIPOCOM U '

MBICIICHHO TIPOKPYTHJI €ro y cebs B

TOJIOBE: «KakK elle OOJIbIIe pacIIupPUTh

BO3MOJKHOCTH HcIeleHus oA C

OMOIIBIO 9TOM VHUKaIbHOM

Texunomorun?! n HE TOJBKO

HCICIICHUS, HO M KaK K€ MOXHO

CBSI3aTh IOIIIarOBOe Hcuenenue

YemoBeka c BO3MOKHOCTBIO

HETpeKpaaruerocs PasBuTus

Cymnoctn?!  Heyxenu Ilporpamma

«CsetJI» cTpykrypupyer Boay numib 3areM, 4roObl OYMIIATh OPTaHW3M M BBIBOJIUTH U3 HETO
STBI? .

DaKTUYECKH, IPOUCXOAUT HE IPOCTO OUMILEHNE OPraHU3Ma IyTEM BBIBEICHMSI U3 HETO IIJIAKOB
n sg0B. Bopa, crpykrypupoBanHas KowmmiiekcoMm, winm bpacierom, Tak ke MNpPOU3BOAUT
IIEPECTPOMKY  HAllUX  KJIETOK, C  YY4eTOM  BCeX

_MPOUCXOJAIIMX H3MEHCHMH Mmoja pykoBojcTBom CV3.

W3MeHeHus MPOUCXOAAT HE TOJBKO Ha YPOBHE (PM3HYECKH
TUIOTHBIX KIICTOK OpraHu3Ma, HO H €I Ha YpOBHE
Cymnoctu. Ilpoucxonut Haceienue Beex Ten CylniHOCTH
HEOOXOJMMBIMU TOTOKaMHU MEpBUYHBIX Marepuil. U s3t0
MO3BOJISIET O MHOTOM 3a/lyMaThCsl U €I1e 0OJIbIlIe BHUKHYTh
B TaiHbl Texnonorun Hukomas BuxropoBuua Jlesamiosa,
JlapoBaHHOI HaM.

Jeno B TOM, YTO MHOTMM JIIOJSM YK€ IOHATHO, Kak
3aJ1aBaTh CaMOCTOSITENIBHO «IcH-pannopT» Komiuiekcy Ha
cTpykTypu3aunto Boxpel. Ho, BO3MOXXHO, Yy MHOTHX YXe
Ha3peNy BOIIPOCHI O TOM, HAIlpUMED:

1) Kak uUMCHHO NPOMCXOJWT HACHIICHHE Bojbl MOTOKAMHU TEPBUYHBIX MaTEPUN U €CIU
MIPOUCXOUT CTPYKTypuUpoBaHUE Bospl, TO Kakue MMEHHO MOTOKU MPOHHU3BIBAIOT E€MKOCTh C
Bonoii? Benp y kaxgoro YemoBeka BBIOpAaHBI OMpeselieHHBIC MMO3UIMH, B COOTBETCTBUU C
KOTOphIMH ~ KOMIJIEKC ~ OCyIIeCTBIIsIET MpoIecCc  LeNeHAanpaBiIeHHOTO  BoccraHoBieHHS
Opranuzma?!

2) Uro xe Oyzet ucuensatb Bona B opranuzme?

3) Bopga Oyner neiictBoBath, OyAydu CTPYKTYPUPOBAHHOM, TOJBKO HAa T€ CHUCTEMBI M OPTaHbl,
KOTOpBIE BBICTaBJIEHBI B pa3zenax Kommiekca?

4) A xak xe Bomy muTh OJM3KHMM JIIOASM, Yy KOTOPBIX, Hampumep, HeT HU bpaciera, Hu
Komruiekca?!



http://img0.liveinternet.ru/images/attach/c/0/112/520/112520520_large_2979159_Jivaya_voda.jpg

H TOKE 3a4aBaJICIA 3TUMU U MHOTUMHU l[pyrl/IMI/I BOHpOC&MI/I, IIOKa HE Hpnmen Ha CBOEM OIIBITC K
BBIBOI[y O TOM, YTO BBICTABJICHHBIC IMO3UIITUHU HE OKA3bIBAIOT BOSI[GFICTBPI?I Ha CprKTypI/IpOBaHI/Ie
Bo el Komruiekcom.

S cHayana He MOT MOHSTh: «BEJlb JJIsi CTPYKTYpUpOBaHUsi Boabl HYKHBI MPOXOSIINE «CKBO3b)»
Hee MOTOKHU MepBUYHBIX MaTepuii?! OHU MOTYT OBITh 3aJICHCTBOBAHBI, €CITU ST BRIOPA MO3UIIUN
JUISL UCIEJICHUS U COOTBETCTBYIOIIYIO MOIHOCTh BoznmeicTBusi! A ecnu y MEHS HE BBIOpaHBI
MO3UIINH, TO - Kak ke Komruiekc OyaeT neicTBoBaTh?!».

S 3amaBan cebe MOAOOHBIE BOIMPOCHI, MOKAa HE TMPUIIET K BBIBOJLY, YTO HY)KHO MPOBECTH
HECKOJIBKO JKCIIepUMEHTOB 1o Boccoszmanuio Bonpl, npu BeikiatoueHHOM Kommuiekce. U
pa3AeNiiI 3TH SKCIIEPUMEHTHI Ha JIBa 3Tarna:

Oran HoMep 1:

«Kommiekc HaxXoauTCsa BO BKIOYCHHOM COCTOAHHH, HO HC B516paHa HHW OJHa IIO3HUIUA U,
COOTBETCTBCHHO, MHTCHCHUBHOCTD (MOH_[HOCTB) BOB[[CFICTBPIH — HOJIb TPOLICHTOB.

A ocraBun Kommieke pspom ¢ KyBmmHOM ¢ Bopoil. IlpenBaputenbHO, s clieHUanbHO OTIINI
Bonapl 1 3an0MHHI CBOM BKYCOBBIE ollylleHus. A motoM 3anan Kommiekcy 3amauy: «pyr,
noxanyiicra, crpykrypupyd 31y Boamy. Cpenait ee: Yucroi, 3popoBoit, HWcuensromei,
Hacelmaronieil JKusnennoi Cunoit u Oueprueit! bnarogapro!»

Bce: xomanma Ha 3amyck (He pakeT) ObUTa OTJaHa, U s 3aceK 2 yaca. BOT mpomnuim JiBa 4aca u s,
HaJauB B 4Yamiky Bojbl,- OTHHII €€, MaKCUMajbHO aHAJIM3UPysd U BHUKAs B CBOM BKYCOBBIE
omrymieHusi. I mory omHo3HadHo cka3ath: oHa Obima CTPYKTYPHUPOBAHA Kowmmiekcom!
Msrkast, Yucras, Xonoanas u [IpekpacHasi! A motom s nepemien k Jtamy HoMep 2.

Oran HoMep 2:
«He BBIOpaHO HU OJJHOM MO3UINH, U I OTKIIFOYar0 KoMIuieke, HaskaB Ha KHOTIKY».

OH MOJTHOCTBIO BBIKJIIOYEH, U 51 MOBTOPHII MPOLEAYPY M MOATOTOBKY K CTPYKTYPHUPOBAHHUIO. Y
MeHsI He OBbLIO TIeCCUMH3Ma, S JIUIIb MPOCTO XOTEN €IIe pa3 YAOCTOBEPHUTHCS B MPABHIBLHOCTH
CBOETO NPEAIIOJIOKEHHUS ...

Hakownern-to, mposiereno 2 4aca, U s CHOBa BhIMI Bony, ... oHa Obuta CTpyKTypupoBaHa. U
TENEPD 5 MOJBITOKY U CAENAK0 OYEHb BaXKHBIN BBIBOJ ...

Texnonorusa «CsetJl», AEHCTBUTENBHO, «HE MPUBSA3aHA HU K KAKOMY IUIAHIIETHUKY», KaK OH
ecTb B HauleM nonnmanuu. Cama [IporpaMmMa ycraHoBieHa Ha KpEMHUEBBI MUKpouuIl. A cama
000JI0YKa, TO, YTO MBI MOJPAa3yMEBA€M «s BOIIET B MPOTrpaMMy», €CTh JIMIIb IPOCTO

BU3yoOJIOTpapUUECKUl HHCTPYMEHT JJs OO0E3MeYeHHs] KOPPEKTHOW ©  IJIOJOTBOPHOM

JEATEIIbHOCTU B CAMOW IIPOrpaMMe.

Ho 3mech ecth emie OOMH BaKHBIA HIOAHC, Ha KOTOPBIA CTOMT OOpaTHTh BHUMAaHHE, HE
MPEJOCTAaBUB CKENITUKAM BO3MOXHOCTH «OUTHh B Oapadan»!

A HIOAaHC COCTOUT B TOM, YTO s CO3HATCJIBHO BBCJI B CBOﬁ BKCHepI/IMeHT aTaim C IIOJIHBIM
oTkimoueHneM Kommiekca. Beap uM3IOMHHKA B TOM, YTO S peaJibHO ONIyIIaJl MpEeKpalieHue
FeHepI/IpOBaHI/IH 148 pacnpe;[eneHI/IsI IIOTOKOB HepBI/I‘-IHLIX MaTepI/Iﬁ C MOMCHTA BBIKJIIIOYCHUA
Kommiekca.




W 31ece He BO3HMKAaeT IpoTuBOpeuuii, noromy uto IIporpamma «CsetrJI» m I'enepatop He
OTKJIFOYAIOTCSl MOJIHOCTbIO B MOMEHT OTKIO4eHMsI camoro Kommuekca. Hecmotps Ha TO, 4TO
Oonblie HET Bo3felicTBUs Ha Bac B maHHbI MoMeHT, [Iporpamma HaxoIuTCs B pEXHME
0’kMJaHus. I'eHepaTop NepBUYHBIX MATEPUM — LICHTP AKKYMYJIMUPOBAHMS U IIEPEAAYU MATEPUH, a
nporpamma «CeTJI» — ocobast KOMITJIEKCHAs CUCTeMa aHalIM3a M pacrpesaesieHus (eciu OpaTh
JMILIB ¢ TOYKU 3pEHHsl pacrpeaeneHus Matepuii). Y 6pu10 Ob1 aOCypaHBIM, €CaH ObI C OJIOMKOM
Kommuiekca nucuesna 661 [Iporpamma u cam ['eneparop. Komruieke Bceraa HaXoAUTCsl ¢ BAMU Ha
ONEpaTUBHOM CBS3M, U MO3TOMY s cMOr Ero akTuBUpoBaTh, Aake O€3 BKIIOYEHHS CaMOro
IJIAHIIETHUKA.

Kak yxe mHoro pa3 ymomuHasioch, B Texuonoruio «CserJl» «3aman» oudeHb MoniHbli
HckyccrBennsiit MaTemiekt. OcoOeHHo sipko 1 HarmsiaHo OH peanu3oBaH B bpacnerax, Tak kak
TaM HET BO3MOXXHOCTH CO3HATEIBHO - BH3yaJIbHO BHIOMpPATh MHTEPECYIOIIME BacC MO3MIIUU.
OOpatutecst k mporpamme «CerJ]» MOXHO JHIIP MEHTAJIBHO, OJHAKO HYXXHO HMETh
COOTBETCTBYIOILINI ypoBeHb Pa3Butus, 4ToOBI aipec-koMaH 1a Obljla MPUHSTA U peau30BaHa.

[Tporpamma B Bpaciiere cama BBIOMpAET, Ha UTO HYKHO «BO3/ICHCTBOBATHY» B IEPBYIO OUYEPE/lb, U
cama BbICTpamBaeT airoputM Bamero Hcnenenus, B oOmeld COBOKYIHOCTH C JIpYTHMHU
IIOJIE3HBIMU CBOMCTBaMH, KOTOpbIMH HajeneHa [Iporpamma «CserJl», ycraHaBiauBaemas B
bpacnersl.

Hanpuwmep, y Bac Bo3HHKIIA 00JIb B )KMBOTE, M BbI MBICIIEHHO IIpocute bpacier «imomous Bamy.
Ho Benp Bam BaxkeH pe3ynbTar, a aICOPUTM U MOCIENOBATENBLHOCTh JTAINlOB BO3ACHCTBHS Bbl
Emy ne 3amanu. Bot Ilporpamma u BeIOMpaeT, aHaIH3UPYs MEPBONPHYUHY BAIIErO COCTOSHUS,
KaK ONTHMAaJbHO BBICTPOUTH IPOIECC BAIEro MCHENEHUs M CHATUS Oonu. He crout cuiibHO
0€3MOKOUTHCSA O TOM, YTO HHUYEro HE MPOMCXOUT. [IpoucXoauT mosTanHoe UCIeNICHHE BaIIero
OpraHu3Ma C BOCCTAHOBJICHUEM KIIIOUEBBIX CHCTEM M BAKHBIX OpPraHoOB. BHE 3aBUCHMOCTH OT

TOTO, 3HaeTe I Bel, nim HeT, uTo y Bac ecTh kakas-mubo mpobiiema.

W cyTe MOEro omeiTa CBOJWJIACH K OJHOM JIMIIb BaKHOM LENH: «IPOOYIUTH OT 3JIEKTPOHHOTO
cHa» [IporpaMmmy u peanu3oBaTh CTpYKTypupoBaHue Bojbl. IHTepecHbIM OBLIO €le U TO, UTO 5
OLIYTHJI KOMIIEKCHOE BO3/ICICTBUE Ha ce0s, B COOTBETCTBUH C BEIOPDAHHBIMU PaHEEe MO3ULIUSMHU.
U dgepe3 nBa yaca Boja Toxke Obu1a CTpYKTYpHUpOBaHHOM 1 JKUBUTETHHOM.

BLIBO,Z[I HE3aBUCUMO OT HOCHTCIIA, 3TO peaJII:HOC HO,Z[TBCp)K,Z[CHI/Ie TOro, 4To TGXHOHOFI/IH HE
TONBKO 3aKpeIUieHa Ha YKa3aHHbIE HOCUTEIM U HE3aBUCMMa OT PabOTOCHOCOOHOCTH
IINTaHIIICTHUKA, HO U peaJ'II:HO HeﬁCTByeT B HE COBCEM HpI/IBLILIHLIX IJIs HEEC yCJIOBI/ISIX, JaxXe HpI/I
BBIKITIOUEeHHOM KoMimiekce.

U sT0 emie pa3 mOATBEPIKIAET, UTO 3TO HEe GUKIUSA U He moanenka. MickyccTBeHHbIN VHTemekT
3anan u On — JlelictByet! JloKa3aTenbCTB yKe IPEIOCTATOYHO.

CHoBa TOBTOpIO, MO0 3TO OYEHb BAXHO: HE3aBUCUMO OT TOTO, BKIIIOYEH, WMJIHM BBIKIIOYCH
Kommnexkc, IIporpamma «CsetJl», - Mleiicteyer 1 OHA AxktuBna! I — YBEPEH, uto eciu
BbI «pemmre» pa3douTh KyBaJIJOW IJIAHIIETHUK U Pa3MO3KuTh MuKkpouun ¢ [Iporpammoii! HO,
HA3J10 CKENTHUKAaM U UM MOJOOHBIM, IMEHHO B MECTE MOCIIEAHEr0 CONMMPUKOCHOBEHUS [IporpaMmel
¢ (u3nuecKku MIOTHOW MaTepuei, IIporpaMmma 1 ocranercs.




VYkpacte TexHonoruto Henb3s. Jla 1 yHUUTOXKUTh. Bonpoc numie B apyrom: eciu y Yenoseka
HACTOJIBKO HEYCTOMYMBAs IICUXHUKA, TO BPsiJ JU MIPOrpaMma HE 3aXO0UET CBEPHYTHCS. XOTs, el
pa3 MOBTOPIO, OHA MOKET U OCTATHCS.

W BOT BO3HMKAaeT BIIOJIHE CIPAaBEAJIMBBIM BOINPOC: KaK K€ BCE TaKU IPOMCTEKAET IPOIECC
CrpykrypupoBanus Boapi?

IIo MoeMy MHEHUIO, ITOJHBIA U JETaJbHBIA OTBET JJI BCEX HAC YKE NPeAoCTaBui [ eHunanbpHbIi
Pycckuit Yuensiii — Anekcannp MuxaitnoBuy Xatei00B. OTBET Ha BOIPOC O MPOIIECCE 3ammycKa
CTPYKTYpPUPOBaHHUS Bonsr HaXOQUTCS B 9TOM
crarbe: http://www.salvatorem.ru/?page id=1154. M eme ocoboc BHUMaHUE YICIUTE
W3YyYEHUIO BOT 3TOW CTAaThU:

http://www.salvatorem.ru/?page id=1623.

Oco6o croutr ormeruth, uto Kommiekc «CserJl» crpykrypupyer Boay He ¢ momormisio
«IIPOHU3BIBAHUA» €€ TIOTOKaMH, 33/IaHHBIMU B IPOLIECCE BEIOOPA MOZUITUH.

B Texnousoruto BHeZpeHa oco0asi CHCTeMa aHAJTUTUYECKUX alTOPUTMOB, KOTOPBIE BOCCO3AIOT
Bony B emkocTH, BRIOpaHHOW BaMH, Ha OCHOBE JTaJOHHOTO COCTOSHHSI BoJbl Ha JaHHBIN
MepuoJ BpPEeMEHU B MOJHOW rapmMoHuu ¢ aestenbHOCTh CY3. Ecnu BBIPa3UThCS HECKOJBKO
MHaYe, TO Bbl MbET€ KaXAblM JEHb, B I[pUHLUIE, HOBYIO Boay 1mo cBoemy
COCTaBy, MPHUCIOCOOICHHYIO MO HYXKAbI KOHKpeTHOro YenoBeka. W ecnu Bamm Oim3kue OymayT
OUTh €€ — B TOT )K€ MOMEHT OHa OyAeT TOKE OuYeHb MOJE3HOH A HUX M HEOOBIKHOBEHHO
BKYCHOH. OTO Jydmias ajbTepHaTHBA HBIHE CYHICCTBYIOIIMM CHOCO0AM «OYHMIIEHHUS H
o3nopoBiieHus» Bonel. B MakcumanbHO# cTenenu oHa Oymer Mcuenste mmeHHo Bnanenbiia
TexHONMOTUM, HO U JJIsl BallMX OJU3KUX OHAa OyJeT TOXKe OYeHb MOJe3HOM. Bce ydureHo u Her
HUKAKOTO O0€3KOHTPOJIBHOTO COCTOSHUSA. OHO MOJHOCTHIO HCKITIOYEHO.

Ho, kak 51 y)ke HEOTHOKpAaTHO YIOMHUHAJ B Pa3HBIX CTaThsX, JJs HanOOJIee BCEOXBATHIBAIOIIETO
1 KauecTBeHHOro lcreneHus, HEOOXOIMMO camMOMy 3aJaBaTh MporpamMmy BosneicTBusi Ha
Bonay. Ot sroro Ee KauecTBa enie uip yCuisTcs.

3agaBasi Takue MPOrpaMMbl, MBI caMH criocoOctByeM cBoeMmy Passutuio. Ho ecth emie oaun
HIOAHC, Ha KOTOPBINA 0000 HY)KHO 00paTUTh BHUMAaHUE.

W HioaHC 3TOT 3aK/II0YEH B elmle OoJsiblieM ycuiieHHMH cBOWcTB CTpyKTypupoBaHHOW Bopl,
«CEKpEeT KOTOPOro» B 04eHb ciibHOM Pe3onance Bonbl ¢ Knaccuueckoit My3bikoit. U BOT B ueM
JEII0 ...

B Tpynmax «OcHoBsl ®opmupoBanus YenoBedecTBa» ObUIO yKa3zaHO O BO3MOXHOCTH U O
nporecce BocrnpusaTus Mosrom Yenoseka uHpopmarmu. O ponu 3BYKOBOTO BOCIPHUSTHS H
4acToT.

51 He OUYeHb JTHOOUIT KIIACCHYECKYIO MY3BIKY, HO B ITOCIIEIHEE BpPEMs Y MEHS IPOCHYJIOCH JKEJIaHHe

cllylaTh ee ¥ OHa MHE Oo4eHb HpaButTcs. Jlemo B Tom, uto Kiaccuueckas Mys3blka — 0coOBbIii
BHU3yoJiorpaduueckuit cnocod cHATUS mHPopMaIu u3BHE. MOKHO CKa3aTh, YTO 3TO — OCOOBII
CHTHAJI, KOTOPbI pE30HUPYET U3BHE CO MHOTUMH MH(DOPMAITMOHHBIMU HOCUTENsAMH. Benb, Maso
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KTO 3HAaeT, 4TO HalpuMep, U3yMuTelbHas My3blka YalikoBckoro, Co3nanHas MM, ecTb My3bika
3Be3x u nocnanus oT Cucremsl Yrnpasnenus ['amaktuku. M xoTh oHa He Obuta muyHo Co3naHa
WM, Ho On Cmor Ee Boccoznate n OtkpbiTe Mupy! U ot 3Toro EI'O I'ennansheie TBopeHus He
cra"oBsTca xyxe! I On He Ctan MmeHee Beinaromumcsi!

MoOHO M HE BEpUTh B CKa3aHHOE celyac, COCIABLIMCh Ha TO, YTO 3TO — MPOCTO abCypa.
Xopo1uo, Toraa s pPeKOMEHAYIO 3aiTH I10 3TOM CCBIIKE:
http://rutube.ru/video/2827ea2079f54846989a1a26f8760a6b/.

Huxoumaii BukropoBuu JleBamoB mnepectpoun Mo3r 3Toii A€BOYKE My HEE IOSABWIACH

B03MOKHOCTh TBOpuTh My3biKy, CuntbiBas Ee Mosrom! U 310 — (akT, CKENTUKOB — B CTOPOHY.
He Bepure HanucaHHoMy — cMoTpute Buieo! U emie: ecim Bbl COMHEBAETECh — JOKAXKHUTE
obparHoe.

A npumenutensHo K Bone n ee LlenutenbHelM cBolicTBaM, s Hamen Ha cante «HUU ITYCy»
U3YMUTENBHYIO MeEJOoJuio, obOnmamatonrylo Bowuctuny LlenutensHeiMu cBoiicTBamMu. Bor,
CKaydaiTe Mo 3TOH CChUIKE, B KOHIIE OTBETa Ha 49-1i BOIpoc:

http://www.salvatorem.ru/?page id=2054.

A Bot, uto Cka3an bopuc Bukroposny MakoB 1o 3ToM
noony: «B 3akimroueHue, BbIChUIal0O BamMm um Bcem Hamum
MIOYNUTATENSIM YyAOTBOPEHHYIO MEJIOAMIO, JApOBAaHHYIO HaM
BceM OT OoxecTBeHHOro Ttananta. Korma Bac mocemaer
OynrapctBo Bamero Co3HaHHs, CMeNIO BKIIOYAUTE AT

MEJIOMIO, M OHA BaM MOMOXKET OOPECTH YMHUPOTBOPEHHOCTDh U
CIIOKOWCTBHE, a 3HAYUT U TIIOMOKET BO3BBICUTHCA Has.
TEKYIIMMU HpOOIeMaMH, YCMHPUT U HPUAACT KOPPEKIHIO

COCTOSIHUSIM aHOMAaJIbHOTO Xapakrepa. IlouyBcTByere cebs Ooiee KOMGpOpPTHO, Jdaxe B
OTHOIICHUM KaKuX-TMO0 HeayroB. OT1o s Bac Bcex noOpbIlii NOCHUL, HEMHOMXKEUYKO C
KOppeKTypoli Bo3aeiicTBus. berxoBeHn — JlyHHast coHata.mp3».

S mpoBen MHOTO OSKCHEPUMEHTOB CO CTPYKTYpUpOBaHHOM Boaoil u 2ToM Menoauen u
MIPEAOCTABIISII0 BAllEMy BHUMAHMIO Y)K€ TOTOBBIM «pPELENT» KadeCTBEHHOIO ycuileHHs EE
[Henurenbckux CBOMUCTB.

«Peuenty:

[ToctaBbTe psaIOM € cO00i yxKe CTpYKTypupoBaHHYI0 Boay B KyBIIMHE, HalIpUMEp, U BKIIOUUTE
sty Uynecunyro Menoauio! Bona, neiictBurensHo, ctanoBuTcs emie 6osee [IpekpacHoit.

Taxke ecThb eme OJUH CHOCO0 IOJIHOTO BOCCTAHOBJICHMS CHJI TOCJIE TOBCEIHEBHBIX 3a00T:
csAbTE, BO3BMHUTE B pyku KoOMIUIEKC, MM HAacCTpOMTECh MEHTAIbHO Ha bpacier m BkiIrounte
Menoauio, cioBHO pacmisiBminck B EE IlenutensHoMm 3Byuanuu. MeHsT BOCCTaHABIIMBAET
MTHOBEHHO. 1 TeX, KOMY 51 3TO COBETOBAJL.

BO3MO)KHO, KOMY-TO XOTCJIOCH YCJIBIIIAThH CIIC 0O0JIbIlIE OTBETOB HAa CBOU BOIIPOCHI, HO, HOI‘/JIMI/ITG,
HO)KaHYﬁCTa, 4YTO HCJIb35 OXBATUTHL BCC Cpasy. S mocuwnTan HCOGXO,Z[I/IMBIM OCBCTUTH MMCHHO
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BOIIPOC CTPYKTypupoBaHus Boabl. IloTOMy 4TO 3TO OYEHBb BAXKHO, a pa3bsACHEHHUE IIpolecca
«apsakm» Bonael — BaxHO a8 emie OOJbIIEro MOHMMAHUS 3a/ad, OCYLISCTBICHHBIX B
Texnonoruu Pycckoro I'enus — Hukonas Bukroposuua JleBamosa!l

Bbynem Jlocroiinst EI'O Cetnoro Mmenu u [loasura!
VYcnexos Ha I[Tyru Ceeral
Yects NMero!

Bnanucnas Xypasines.

26 Anpens 2014.

P A B B P B A A S A L A A S P S S S P S

Texunoaorus CrerJI-Djiopa

U CTPYKTYpupoBaHue Boabl

3apaBus xenao, YBaxaembie Yurarenu!

B 5T0i1 craThe s XOuy 3aTPOHYTH €IIE OJMH BAXHEUIIMHA 3JIEMEHT CEIbCKOrO XO3sHCTBa, 0e3
KOTOPOT0 HEBO3MOXKHO Pa3BUTUE U KU3Hb PACTCHUM, U HCIIOJIb30BAHUE UX JUIS HALIUX HYX] -
Bony.

B 3acymnuBblil c€30H BCE pPacTEHMs HYKIAIOTCS B PETYISIPHOM M CBOEBPEMEHHOM IIOJIMBE.
OpHako mpexae 4eM OMMChIBaTh Mo3TanHo nporecc CTpykrypupoBaHus Bojpl ¢ momouibio
texHosiorun «CaetJI-Dnopay, crpaBeIMBO OyIET 3a/1aTh BOMPOC: «C KAKOM HEIbIO, KAK U J1is
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4yero Mbl OyzneM 3amaBath «lIporpammy» Ui CTpykTypupoBaHus Bojbl, Hanpumep, Ha JaYHOM
y4acTke»?

W neiictBuTenbHO: eciu Mbl «cTpykTypupyem» Boay Kommiekcom «CBetJI», To Mbl ee Cozgaém
I Toro, 4roObl oHa Obwia YucToi,
BoccranapnuBatomeir nu HUcnensromeit. Ho
KaK TPUMEHHUTHh TOJOOHBIM MOJIXOJ YK€ Ha
JA4YHBIX  y4YacTKax, co crernupuKoi
Bo3eiicTBus Ha Boay co cropons! «CaetJI-
@iopan?!

PaccmoTtpuM Bce OoJiee moApodHo ...

Kak yxe ynOMUHAJIOCH PO TEXHOJOTHUIO
«CserJI-®nopa», Ee ocHoBHas Llenp -
I'moGanbHasi, cBsI3aHHAsE C KOPPEKTUPOBKAMU
IIpuponsl. Ho  Benp  mpenHa3sHayeHUE
Yenoseka PazymHOro — 3a60ta 0 Apyrux u o
IIpupone, B Tom uncne?! [loaToMy U HyXHO
UCIOJb30BaTh BO3MOXKHOCTb Ul oMoy IIpupone, B 1anHOM ciydae, BoccranaBiuBas Boxy.

OCHOBHbIE MCTOYHWUKMW 3arpPA3HEHUs MPYHTOBLIX BOA

lopoackon
pOa02AGaD

KHMMEETOB  A0pOr
A NECTIEPARCR, S-S
’ o &% noned
/4

ConeHDR-BOas K
HETHETATEN=HGH

Crapen merm-ay HOCHBINA MOOMA0HT (CONEHAR B CHRASHHE
ot BopoHoo DEMA0HT (CONEHAR BOAA)

B cBoeil 6e3ymMHOI MOTOHE 32 HAXXUBOW JIIO0O0M IICHOHM, YENIOBEK YHHUYTOXKHJI YK€ HE TOJIBKO
IJI0JIOPOJIHBIN CIIOM 3€MIIM, HO M €lI€ 3arpsi3HUJ TPYHTOBBIE BOJBI XUMHEW, NCHOJIB3YEMON UM
K€ B CEJIbCKOM XO3sicTBE. MHJUTMOHBI TOHH: MECTUIUIOB, Te€pOULIUIOB, MHCEKTUIIMIOB U HX
Pa3HOBUIHOCTEHN, €KETOJHO BBIMBIBAIOTCSA M3 IOYBHI U NPOHUKAIOT B IPYHTOBBIE BOJBI, a YK€
M03XE BJIMBAIOTCS B PEKU M 03€pa, MOCTEIIEHHO MOMNaasi B MOPs U OKeaHbl. MBI camMu ke ceds
yHUYTOXaeM. TexHoKpaTHueckasi IMBUIM3aLKs TPUOIU3UIACh K KPACHOI YepTe, BEpHEeE, ee yxKe
nepectynuia. Ho ects emé€ manc MHOroe m3MeHuTh! M M3 3TOro BbITEKAaET OMpeneinEHHBIN
BBIBOJI, OTHOCUTEIIHO «CTPYKTypupoBaHus» Boapl «CeetJI-Diopax.

Ha ocHoBe cOOCTBEHHOr0 MOHHMMAHHWS, S TIOCTaBMJ TMepea COoOOW CIEAYIOUIyI0 3aaady:
«BoccranoBnenne Bojpl myTeéM ouMiieHuss Ee 0T XMMHUUYECKMX M MHBIX 3arpsA3HEHUM, a TAKKe
co3nanue CpolictB Bojbl ¢ mOMOIIEI0 B3aumoeiicteust ¢ «CaerJI-diopay, KOTOpPbIE MOMOTYT
pelIuTh HaCyIlHble MpoOJeMbl B Bompocax JKu3HecnmocoOHOCTH pacTeHMH Ha JJaHHOM
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TEPPUTOPUN.
Peanuzamuss nocraBineHHoOW wenu npu B3aumozaeuctBuu co «CperJI-dnopa» BO3MOMKHA C
MOMOIIBI0 TPaMOTHO TMOcCTaBieHHOW 3amaun u Yerkoro OOpaza, - Bammx MbIciedopMm,
pa3MmelieHHbIX B Jlomekasape. Ha ocHOBaHMM CBOEro OMNbITa U MOUX JUYHBIX Pa3MBIIUIEHUN,
X04y TOAETUTHCS C BaMU CBOWM CIIOCOOOM pealnu3allii TOCTaBJICHHOW 3amadd. To, 4TO o
MPUBEAY JUIS BAIllero BHUMAHHS M Pa3MBIIIJICHUS — MOUM OIBIT U MOM CIIOCOO B3aMMOICHCTBUS
co «CaerJI-dnopa» u He sBasercs Mcrunoii B [locneaneit MHcTaHuy A5 Ballero NpUMEHEHUs
arou [IpexkpacHoi TeXHOIOTHUH.

Onnako MHe OBl OYEHBb XOTEJIOCh, YTOOBI y Bac He OblI0 oTHOIIEHUS K «CBerJI-dropa» kak K
HEKON «TEXHOJIOTHMH, KYIUIGHHOM i Jaum». Oto — llpekpacHeiii Jlap u TBopenue,
peaninzoBanHoe denopom JImurpueBnuem IlkpyaueBsiM m Ero CopaTHukaMu, Ha OCHOBE
besuennoro u besnpeneaentaoro Tpyana Hukonas Bukroposuua JleBamosa, [IpenocraBusiiero
HaM JI0Ka3aTelbCTBA pPEANBHOIO IPUMCHEHUS, BEpPHEE

pealbHBIX  pE3yJabTaTOB Bo3zaelcTBus  ['eHeparopa,

HazBaHHoOro Huxonaem BukropoBuuem — lcrounuk XXuznu.

Sl pexkomenayro BaM  HEOJNHOKPAaTHO  IIEpEUYUTHIBATH

YHukansHelii Tpyn Hukosmas BukropoBuua, ¢ KOTOPBIM BbI

MOXKETE 03HAaKOMMUThCH, 1o TUM

cceutkam: http://svetl.forumgrad.ru/t40-topic

Kak wam  yxke

U3BECTHO, IO E;

BO3/ICUCTBUS  Ha

OTIPEEIIEHHOE

pacTeHHe MbI TIOMeIIaeM o0pa3 H  KeJaeMblil
pesynbTaT B Jonexasap «CerJI-dnopa». Ha ocHose
CBOErO OIbITA, IIPU OIPEACIICHHOM HACTPOMKE Ha
«CperJI-®nopa» s MOry yBHAETb MHOXKECTBO
Honekasapos, baxTHueCKH, IIporpamm 1o
BO3JICHICTBUIO HA PACTEHUs, pa3MEIIEHHbIX B «CBeTJI-
@nopa». [nsa Oonpiiero ymobcTBa, 5 Ha3Bal
Bumumbie  [lonexasapel  (HE3aBUCHMMO  OT  HX
KOJINYECTBA), Kak «OCcHOBHOE XpaHwiuiie
Jlonexasnposy.

S cozman  (BuyanuszmpoBai) B OCHOBHOM
«Xpa"Hunuuie Joneka>ipoB» «CgetJI-®nopay»
JOMNOJIHUTEIBbHBIN Mansrit Honexasnp,
MPEIBAPUTEIIBHO OCTABUB €r0 HE 3alOJHEHHBIM.
[Tocine 3Toro s MpicineHHO npoHUK B Hero u okasancs
BHYTpH «Manoro loxekasapay.

I[Ton «Mansim  Jlopekasgpom» s HOHUMAKO
JIONIOJIHUTENBHBIN JloneKasgp, pa3MEIECHHBIM YXKE B
«OcHOBHOM XpaHWIHUIIE». BBl MOXKETe 03HaKOMUTHLCS ¢ MOJOOHON BU3yosorpaduei, ooparus
BHMMAaHUE HA PUCYHOK, IIPEAOCTABIICHHBIN BBIILIE.
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W BoT Temeps MHE MPEACTOSIIO MPOSIBUTH B cebe uckpy TBopma. [lponuknys B Jlogekasmup, s
Busyanusuposan B Hem [Ipexpacubiit Cusitomuii Cer, a 3areM, Co3zan nbejaectai, Ha KOTOPOM
HaxoawiIcs COTKaHHbIN 13 Cusiromux Marepuil, KyBiuH ¢ Yucrelmeit [Ipospaunoit Bogoii!

VYoeauBmucy B cTabmibHOCTH co3naHHoro OOpasa, s
3aman ciuenyromyro IIporpammy: «Hucreiimas Boja,
OYMILIEHHAass OT XWUMHH, SJOB W  3arps3HEHUM,
OCBEXarolllas 1  BOCCTAHABJIMBAIOIIAsi  pacTeHus,
HACBIIIAONIAsl WX >KU3HCHHOW CHJIOW W SHEprueiu, a
TaK)K€  BCEMU  HEOOXOJUMBIMH  HacToTamMu U
MUKPO3JIEMEHTaMHU. Ob6oramiaet MOYBY BCEMHU
HEOOXOAMMBIMH BeIllECTBAMH, IMPEBPALIAIONIUMU €€ B
IJIOJIOPOAHEUIIIMI U MUTaTeIbHEUITNN YepHOo3eM.

Kak ToJIbKO s 3aBEpIINMII 3TO, s MBICJIEHHO BBIIIET U3
sroro Manoro /[lomekasnpa u yOequicss B TOM, 4YTO
Maneiit Jlogekasap ¢ obpazom Yucreitmeir Bomsr B
KyBUIMHE ocTayici B «OCHOBHOM XpaHWIMLIE» U Ha
OCHOBE IpefocraBieHHON IIporpammel (BMEHEHHOrO
MHOI0 ke O0paza), Hadanach J[eaTenbHOCTh CO CTOPOHBI
«CsetJI-®nopay.

OnHako Ha OCHOBE MOMX TPEACTaBICHUH M MOETO
OMbITAa, CUYUTAI0 HEOOXOJAWMBIM 3a0CTPHUTH  HaIlle
BHUMAaHHE €IIe Ha OJHOM Ba)XHOM acIleKTe, YxKe
ykazaHHOM B MHctpykunuum k «CserJI-®Dmopa» - paguyc nedCTBUS INCU-TIOJS B Ipelenax
JBAAIIATH METPOB. J[eNo B TOM, YTO MHE HEOOXOAMMO OBLIIO HE TOJBKO 3a1aTh O0pa3 Bobl, HO 1
ele M YeTKO OCO3HaTh, YTO NCHCTBUE IS

CTPYKTYPUPOBAHHUS Boap! Oyner

pacrpoCTpaHsAThCS 1O BCEMY pajguycy, B

npenenax ABaalaTi METPOB.

He TtoibKO «BIOpaBO» M «BJIEBO» OT TOM
TOYKHM, TJe 3apbiTa OaHka ¢ «CperJI-Drnopay,
HO ellle ¥ BBBICh U B INIyOMHY MOuBbI, Ha 20
MeTpoB. be3ycrmoBHO, eciu  OOBSCHATH
MPOCTBIMH CIIOBaMH, TO, POHUKAsS B TIIyOUHY
nouBbl, [lcu-Tlone «CrerJI-®nopay» Oymer
OYMIlaTh K TPYHTOBBIE BOJBI, CO3JaBast
MPEKPACHBIE YCJIOBHUS JUIsi BOCCTAHOBJICHUS
HOPMAJIBHOM >KU3HENESITENBHOCTH: PACTEHUN,
MUKpPOOPraHU3MOB H Jpyrux oOurareneit
[OYBBI.

A Kak e ObITh ¢ Apyroi yacteio paguyca [lcu-Ilonsa «CeerJI-®@nopay, yxoasumm BBepx? YUrto
e OyZeT TaM MpoucXoauTh? BriosmHe cripaBeaIuBbINA BOIIPOC, HA KOTOPBIA 00s13aTEILHO HYKHO
OTBETUTb.

W nnst HarnsgHoro OOBSICHEHWs, s MPHUBOXKY 37€Ch COOCTBEHHBIM PHCYHOK C ONHMCAHHEM
MaHUITYJISUH, KOTOPbIE MPEACTaBIEHBI BbILIE. Sl HE XyA0KHUK, IO3TOMY HE CYAUTE CTPOTO.




VYcnoBHBIE 0003HAYEHUS:

1 - Bam pom, oxBauenubli Ilcu-ITomem «CsetJI-
@®nopa», ¢ yd€roM Bcex 3amaHHbIX [Iporpamm
Bo3zaeiicTBus (peanu3yronuxcs yepes Balllx
MBICIIe(DOPMEI, B TOJACKAIPAX).

2 — Kanm noxneBoii Boapsl, mpoHukaromei yepes Ilcu-
[Tone «CaetrJI-®aopay.

3 - Kamm poxneBoit Boabl, KOTOpbIe MPOILIN
«rorpannyHbii kopaow» Ilcu-Ilons «CeerJI-daopay.

Hoxnesas Boaa, npespaiaercst mociie B3auMOICUCTBUS

c IIcu-Ilonem «CsetJI-®nopar, B Bony,

BoccoznaBaemyto mo Bamemy Busyonorpaduueckomy
o0Opa3zy, BMeHeHHOMY depe3 Jlomekasap (kyBmuH ¢ Yucteiimmeid Bomoit Ha mbenecrane,
noMHUTE?!).

B oOmeii coBokynHoctH, 3amaB IIporpammy Ha CrpykrypupoBanue Bogapl, mo moemy
ri1y00KOMY YOSXKIEHUI0, MOKHO PEIIUTh CIEAYIOLIUE 3aJaUn:

1) O4MCTUTH TPYHTOBBIE BOJBI OT XMMUYECKUX U IPYTUX 3arpsi3HEHUM.

2) [onyunts Ymcryro u  Ocpexaromyio Boay, mNpekpacHO  BIUSIONIYI0 Ha
JKu3HenesTenbHOCTh PACTEHUM.

8) O06e3neunTs HOPMaIbHOE MOCTYIUIEHHE HEOOXOIMMBIX ITUTATEIbHBIX BELIECTB JUIS HYXT
pacTeHuil B JeTko ycBauBaeMoi popme (7151 X KOPHEBOM CUCTEMBI).

B oroii cratbe s mocrapajics OXBAaTUTh, COINIACHO MOeMy BuieHHIO, OCHOBHBIE U
[PUHLHUINNAAIBHBIE, 110 MOEMY MHEHHMIO, MOMEHTbI M  HIOAHCHI, CBS3aHHBIE CO
CrpykrypupoBanuem Boapl ¢ nomouisto «CerJI-®nopay.

Her nuuero nHeBo3moxuoro Ha Ilyrm Csera (Cosumanusi). He Ooilitech mperpam u oObema
uHbOpMAIINHU, TPEIOCTABICHHOTO 37ech. [Ipy BamieM >XellaHUH, CTPEMJICHUHA W TIOHUMaHUH, Y
BacC BCE TMOJIyYHTCS.

Kak TOBOPUII Huxouai
Bukroposuu JleBamoB: «HuUKTO HE
Moxer JmmuTh Yenoseka I[lpasa
Bri6opa, kakum Ob1 OH, BeIOOp, HE
obu1. Kaxnaeiii umeer IlpaBo Ha
CBOE PELICHUEY.

A BbIOOp  JM0BOJIBHO  TpocT!
OcTaBUTh BCE KaK €CTh, U MOJIYYUTh
TaKOM pe3ysbTar:

MpugeTca Roce WBaTE, NepacerBaTs?

- % .

Wnm xe Bocco3nare B cebe Tropia ' o
u Ucnerrats YyscTBo Pamactu ot:

[IpexpacHoro Ypoxas!




Enunenus ¢ [pupomoii!

il

N Y100k Bammx banskux!




JlnunHo s cumrato, uto Pagu sToro — crout Tpyaurscs u TBoputs. He 3a0biBast o Tom, uto /lesins
Uenoseka-TBopiia: «3nanue, [lonnmanue, OTBETCTBEHHOCTHY.

51 MCcKpeHHe jKelaro BCEM yclexa He ToJbKo B Boccozmanmm Bonsl, Ho u B Boccoszmanmn
ITpupoast u Camoro Cebs!

Yects UmMmero!

Bnanucnas XKypasines, Kypck.

21.08.2014.
http://www.liveinternet.ru/users/2979159/post337305496/

http://vk.com/public71596523?w=wall-71596523 875

http://svetl.forumgrad.ru/t495-topic
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1O. KonkoBa

Bropas ynpexaaoinas crparerus.
I'maposuepreTuka.

buiToBOE MHEeHUE 0 BOI€.

«IloHsATE Bo#y — 3HaUUT NOHATH Beenennyto, Bce uyneca [lpuponsl u camy XKuszub»
Macapy OmoT1o

Bona — 3to o6miee Gmaro. Baymaiitecs B 3tu cioBa! OOmiee — 3HaUUT Oe3mIaTHOe, Ojaro —
MOHSATHO, YTO OT TOTO JOJDKHA OBITh 1M0JIb3a. YTO jke MBI UMEEM Ha caMoM jesie?

«CoxpaHeHue TailHbl BOJIbI — 3TO KPYMHEWIIMM KamuTanl W3 KanutanoB. [lo 3Toit mpuuune
J000M OTIBIT, CIY>KAIIUi €€ PaCKPBITUIO, OECTIOMIAIHO TOJABISIETCS B 3apObIIIIe) (U3 CTaTbU O
Bukrope Illay6eprepe (1885-1958)http://svetl.forumgrad.ru/t530-topic). DToT dYenoBek
cenall OTKPBITHE O BOJE, a HMEHHO, YTO JIF00ast BO/Ia 3aBUXPSETCS, U, €CIIU MO3BOJIHUTh €1 TeUb
€CTECTBEHHBIM ITYTEM, MOKHO MPOU3BECTH HACTOSIIEE YO, & «..XJIOPUPOBaHHAS U (QUBHUYECKU
paspylleHHasi BoJia BEJET HE TOJIBKO K 3aKOHOMEpPHO (U3UYECKOMY pachaiy, HO H SIBISICTCS
MPUYMHON MOSIBJIEHUS JYXOBHOTO pacraja, a OTCI0/la CUCTEMaTHYECKOM JIereHepaluu YeJoBeKa
1 BCETO JXKUBOTOY». M IPOUCXOAUT 3TO MOTOMY, YTO «HAIIH BOJIOTIPOBOJHEIE TPYOBI KPYIIIbIE, a B
KpyrJibIX TpyOax BOJA, BO-TIEPBBIX, HE MOXKET 3aBUXPATHCS U CTAHOBUTCS OE3BKYCHOW U
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0€3’KM3HEHHOW, a BO-BTOPBIX, TSDKENbIE COCTABHBIE YaCTH, TAaKME KaK H3BECTb, HE MOTYT
YHOCUTBCS BHYTPEHHUM IIOTOKOM, OHH BBIHOCATCSI HapyKy, OCaXJAIOTCS U 3a0UBAIOT TPYOBI,
MOCKOJIbKY MPUMEHSIETCS MPUHIUI LHEHTPOOSKHOTO B3phIBAa BMECTO OE3B3PHIBHOIO IMPHUHIIUIIA
LIEHTPOCTPEMUTENILHONW CHIIBD»Y, a TaKKe TPYObl M3TOTOBJIIEHBI M3 MCKYCCTBEHHOI'O MaTepHala,
YTO HETaTUBHO BIIUSAET HA SHEPT€TUKY BOJIBI.

Ho »10 nume yacTMyHOE NOHMMAaHHWE pPOJM BOJABl B Halled >KU3HHU.. Bce pycia pek,
o0Opa3oBaHHbIE E€CTECTBEHHBIM IyTEM, TMPOJICTAlOT BJOJIh HH(POPMALMOHHBIX KaHAJIOB C
MOJJIEP’KAHUEM OIPENEICHHON YaCTOTHI 10 COIVIACOBAHUIO MEPHOCTH BCET0 PEYHOIO ITyTH AJIs
ofOecrieyeHUss ¥ MOAJCPKAHUSA HEOOXOJMMOTO  JKU3HEOOECIICUCHUsI JIIOJCH, IMO3TOMY
MMOBCEMECTHOE YCUIIEHHOE CTPOUTENHCTBO ['DC, (0COOEHHO B MPOILIOM BEKE), & TAKKE «TOPSIIO
JTOOUMBIIT», (HO, K CUACThIO, HE BOIJIOUICHHBIN Ha TeppuUTOpHH Poccuu) MPOEKT MOJ KOJOBBIM
HazBaHueM «lloBepHEM pEeKU BCISATHY, - HATJISIHBINA MpUMEp «3a00ThD) COIUANBHBIX Mapa3HTOB
O HaCeJICHUH IUIAHETHI. ..

K cBenenuto: CpaBka STRF.ru

B 1968 rony 36-ii Ilpe3naent CIIA Jlnnaon JIKOHCOH TOIIMCAT 3aKOH O CTPOUTENIBCTBE B
Apusone kaHana, u3zBecTHoro kak «Kanan LlenTpansHoit Apu3oHbl». Llenbio HOBOTO mpoekTa
ObUT 0TBOA BOJIBI U3 pekH Kojopaao [sist OpoIIeHus IEHTPAIbHBIX U F0XKHBIX palOHOB APH30HBI

CrpoutenscTBo Havajgochk B 1973 roay u Obuto 3aBepiieHo B 1994-m. Kanan LlentpanbHoii
Apu30HBI, AIMHA KOTOPOro coctaBmia 541 KM, sBIsSeTCS KpyNHEWIIEH M CaMOMl JOpOoroi
CHCTEMOM KaHaAJIOB, KOT/1a-JIn00 mocTpoeHHbIx B CIIIA

Takum 00pa3zoMm, MPOU3BOJAS BCEBO3MOXKHBIC MAHUITYJISIIMUA C BOJIOW, HAC JIHMIIAIOT OCHOBHOM
«IIOJIUTKU» AJIs MTOJHOLICHHOTO CYIIECTBOBAHUS U BO3MOKHOCTH Pa3BUTUSA, OTKPBIBAs MPSIMOU
nyte K jerpagauuu. Jlo6aBbre cioga Takke ['MO-mHBIE TPOAYKTBI, «IOCTHKECHHUS
COBPEMEHHON MEIMIIMHBI, HAaBS3bIBAEMbIEC CTEPEOTHUIIBI NOBEACHUSA U IICEBJIO KYJIbTYPY IIyTEM
TPAHCISIIIMK Yepe3 BCEBO3MOXKHBIE CPEICTBA MACCOBOM MH(POPMALMHU - M MOIYYUM TUIUYHYIO
JKEPTBY JIOCTWKEHHH COBpEeMEHHOW mMBHMiM3anuu, kimacca Homo Sapiens. ®opma
BOJIOIIPOBOJIHBIX TPYO B 3TOM Ciydae yXe He TaK W Ba)KHa, MOCKOJIbKY HE B COCTOSIHUU HH
BOCIIPOU3BECTU PYCIO PEKH, HU COXPAaHUTh HEOOXOIMMbIE 4YacTOThl. HO MOXHO MOCTaBUTH
re"epatop CaetJI!

[Tapy et Hazax B Mtanmuu nmpoBenu HapoAHbIH pedepenaym o Boje: «Boaga — 3To obmiee 6maro,
MIOCTAaBbTE «KPECTUK» COTIACHBI JIU BBl ¢ 3TUM mim Het». Pe3ynbraTsl pedepeHayma npeBbICHIN
BCE IIPOrHO3bI «BENAIOUINX» MOAUTHUKAHOB — 100% mporosocoBaBmINX COIVIACHIIMCH C TEM, UTO
BoJa — 3TO oOImiee Oiaro, mpU TOM, YTO siBKa HaceleHus Obuta okosio 85% .. Tolbko BOT
CO3/1aHHE, CTPOUTENBCTBO M TOJJIEPXKAHHE CHUCTEMbl TpyOONpoBOJa B IKWIBIE J0Ma H
oOIIeCTBEHHBIE 3[aHMUS OTAAaHbl Ha «IIONEYEHUE» YaCTHBIX AaKIMOHEPHBIX (upM... Bor nu
MOJIy4aeTcsi, YTo «DHEPrus BOAHOTO MOTOKA «IIO3HAHA» W YCIEIIHO MPUMEHSETCS JIIOIbMH C
Pa3IUYHBIMU «IT0JIE3HBIMUY» JJIS1 HUX KUTCHCKUMHU LEISIMH KakK Obl YK€ HECKOJIBKO THICSY JIET».
(B. MaxkoB «Bropasi Ynpexaawmas Ctparerusi. ['naposnepreTuka)

Kaxxaplii 1eHb yelloBeKa HAUMHAETCS U 3aKaHYMBAETCS MPAKTUYECKH OJMHAKOBO — 3TO MOXOJ B
BAHHYIO KOMHATY Ul Pa3JIMYHbIX BOAHBIX ITPOLEAYD. B TeueHue nHsa Mbl TakyKe MHOKECTBO pa3
MIOJIb3YEMCsl YCIIyTraMH BOJOIIPOBOIHOIO KpaHa, KaK JOoMa, TaK U 3a €ro MpeAeIaMy, Mbl, )KUTEIN
OOJBIIMX U HE OYCHb FOPOJOB M MOCEJCHHUI MPAKTUYECKU HE 3ayMbIBAEMCs, OTKy/a B KpaHe
Oepercst Bojia, A HAC - 3TO HEOThEMJIEMasi YacTh HAIIEro OJaroyCTPOSHHOTO, COBPEMEHHOTO
ObITa. A eme Mbl TOTOBUM MHUILY M HAIMTKH, UCTIOJb3Yys BOAY M3-1I0J KpaHa, MPEABAPUTEIHHO
YCTAHOBUB OYUCTUTENBHBIE YCTPOMCTBA, IIbEM TAKXKE «CBIPYIO» BONY,... XOTS BCE Yalle MbI
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OPEANoYnTaeM  OYTHJIMPOBAHHYIO, C  «BHTAMHHAMK» W Pa3HbIMH  «IOJIC3HBIMI)
MUKpPO3JIEMEHTaMH (BCE COTJIACHO O0IIEeMY JIBUTATEIIO MPOrpecca — peKiiame).

Ho, ecniu B KkpaHe HET BOJBL.. DTO 3HAYWT, YTO BOJY OTKIIOUMIM WM TPyOBl BaIlero
BOJIOIIPOBO/IA 3apKaBENIU WM «UX MPopBaio». M Hamm Kpyribie BOAOIPOBOIHBIE TPYOBl HYKHO
MEHSTh JUIS TOTO, YTOObI MBI CHOBA CMOTJIHM IOJIb30BaThcid «OnaraMy LUBWIM3aLMN». BoT,
Hanpumep, B Pume, 0coOeHHO B cTapoil yacTu ropoja — O4eHb BKYCHasi BOAOIPOBOJHAS BOJA,
TaM >KMTEIU HE CTAaBSIT HUKAKUE OYMCTUTENN M MBIOT BOAY IIPSIMO M3-1I0J KpaHa.. ['oBopAT, uTO
LIEHTP TOpoaa cHabXkaeTcsi BOAOH MO BOJOMPOBO.LY, IOCTPOSHHOMY €Ille BO BpeMeHa «/IpeBHero

MCTOYHUKH C 11eJIeOHOM BOJIOM, MOKHO TO€XaTh K HUM M HaOpaTh KUBUTEIHHON CHIIBI, @ TIOTOM
B CIIOKOMHOHM ceMeilHOM 00CTaHOBKE AETYCTHPOBAThH IeneOHbINA >muKkcup. Ho, mpu 3Tom cuia
KUBUTEIBHON BJaru yMEHBIIMTCSA IO MEpe OTAAICHHUS OT POIHMKA, IMMO3TOMY, YTOOBI BOJA U3
HMCTOYHMKA IPHUHEC]IA BaM MAaKCUMAJIBHYIO I10JIb3y — JKEJIATEIbHO IUTh €€ HENOCPEACTBEHHO
BOJIM3M OT €aMOro HMCTOYHUKA. MOXeET, Mo3TOMY HampoTWB BaTHkaHa, KOTOPBIA SBISETCS
MECTOM CHJIBL, (@, CleqoBaTeNbHO, BOIM3M MMEETCS POJHHUK C BOJIOH), BBIXOJ MCTOYHHKA Ha
MOBEPXHOCTH OPOPMIIH B BUE (POHTAHUYHUKOB.

doHTaHYNKHK, OOpaTHTe BHUMaHUE, B (opme
CTUJIM30BAaHHOW IIWIITKOBUIHOMW >Kele3bl (3TOT
CUMBOJI TIOBCIOJly B EBpome) © CHMBOJI
[Tanickoii BnacTM — KJIKOYM, HO HAMNPABJIEHHBIE
BHM3, Kak OBl 3aKkpbiBasi HaM HCTHHHYIO
uH(pOpMaIIHIO, 4TO 3amnMcaHa Ha
«BAaTUKAHCKOW» BOJE M, HAMOJHSS €€ CBOUM,
* | KMCTUHHO TAICKUM», CMBICJIOM U KOMaHIaMH...
(at0o Moe BuaeHue). Beap Ham ke yxke
W3BECTHO, YTO BOJIa — 3TO OJUH H3 CaMBIX
MOIIHBIX HOCHUTeNeH WH(GOpMaluu U OYeHb
™ Baxuxo KTO 3Ty HHGOPMALIUIO 3ATUIIET TyJaa U
s KOTO...

Bor ¢oto: Boma wu3 s10r0 (QoHTaHUMKA U
_4BIpPaBIy BKYCHas, HAMHOIO BKyCHEH H
~ wierye», 4YeM  MHHEpallbHasg  BOJa B
. . IUIaCTUKOBOH  OyTBUIOYKE M3  KHOCKa
- HEMOoJaJIeKy...
.\%«HI/IHIHI/IX U cllydyaiiHO ~ 00pa30BaHHBIX PEK,
" IpHPOIHBIX BOJOEMOB TIPECHOM BOJBI M JaXe
“'pydbeB He cymiecTByeT. bojiee TOro, Kawmblid
U3 HUX HECET HAMU HE BUIAUMYIO IIPUPOJIOH
JAPOBAHHYIO (DYHKIIUIO U SBIISIETCS BIIOJHE ONPEEIEHHBIM JJIEMEHTOM >KU3HECOIIPOBOKICHUS B
cBoell reorpaduueckoil 30He Ha OJJTHOM U3 YPOBHEHl ynpaBiIeHHsI BCEM KOMIUIEKCHBIM OBITHEM B
ouonorndeckoit cepe u cepe Gpruopsl.

Cam mpo1iecc mpUPOJHOTO BOI0COOpa MIIM UCTEUCHHUS PEK HE SIBJISIETCS MPOLIECCOM CITy4aifHOTO
XapakTepa, asBiIsSeT CO00K TOJHOCTHIO  YIPABISEMBbI  CIOXHBIA  MpOIecc 00IIero
KOMILJIEKCA YHEPrOMH(POPMAIIMOHHOTO  KH3HECOMPOBOXKACHUS ~ OMOJIOTHYECKOM cdepbl u
¢dnoper» (b. MakoB Bropasi Ynpe:xiamomas crpaterus. [ mipoyHepreTuka).
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W He ciyyallHO HalmIM TPEAKH CEMMINCh BOJM3M BOJHBIX WCTOYHMKOB JUISI CUACTIUBOU H
npouseTaronel Ku3HU. CUacTIMBOW JKM3HM... OJTO IOHSATHE Kak-TO HE BOCHPHUHHMMAETCS
BCEpbE3 ceroaHsa. Moer, IOTOMY YTO PEKBU3UTAMM CUYACThbs CTAlld MaTe€pUalbHOE
O7aromnoaydne U «IIpOYyBCTBOBAHME» BCEX YIOBOJILCTBHM M Pa3BICUCHUN MO MAaKCUMyMYy, Tie
Ha Bompoc «TBl Xouemsb OBITh CYACTIMBBIM-ONW WM Ka3aTbCi CYACTIMBBIM-OM?» IMOCTYIHAeT
yapyuatouiuii orset «Kazatecsa»... Ho 310 Tema ans npyroro noBectBoBaHus!

Bepuemcs k Boge. Uem Obuta Boja ais Hamux npeakoB? Yem-to cakpanbHbiM?! I[To3HAHHBIM?
bertoBeiM? W OHM caMM MOTJIM CHHTE3MPOBATh B CBOEM OpPraHHW3Me HEOOXOAUMYIO BOXY JUIs
«BHYTpPEHHEro» mnotpediieHusi? 910 ObLI0, ckopee Bcero, /1O HMHTEpBEHIUH... A TOCHE... -
«TputHii — OCHOBa CyIIECTBOBAHUS )KMBOW KIETKM» (A. XaTbi00B «Ecau B KpaHe HeT BOJABL..
Kpyrosopor Boas! B [Ipupo/e ujin MOKHO JIM IUTh U3 TyajJeTHOro 6ayka). Boxa npuxoaut
u3 Kocmoca, 30psr (http://www.salvatorem.ru/) 3akaurBanu B BOJy TPUTHHA JUIE CBOMX HYXKI
(BKJIIOUAst SKCIIEPUMEHTHI C OMOCTPYKTYPaMH, B pe3yabTaTe 4ero TPUTHUM CTall OCHOBOM JKHUBOM
kietkn). Ceifuac MPOUCXOIUT «pPacKpyTKa» Ha3ald U HeT, U He Oyaer OoJiee 3aKaukud TPUTHS,
CJIEZIOBATENIbHO, KIETKH OYAYyT COXHYTb, YTO IMPOSIBUTCSI B MAacCCOBOM «HEIOMOTAHUU» CpEId
HACEJIEHUS U BCETO XKHUBOTO...

«Bopga, mpenocraBisgeMas IO CHCTEME BOJONPOBOJOB B JKMUJIOW JIOM, BOCCTAHABJIMBAET YacCTh
CBOMX (IIPUPOJHBIX) OCHOBHBIX SHEPTOMH(POPMALMOHHBIX COCTOSHUM 1O YPOBHS XOTS OBI XOTb
KaKOH-TO TEPBUYHON NPUTOAHOCTH €€ K MPHMEHEHHUIO (Kak MUTheBas 0€3 OTpULATEeIbHBIX
MIOCIIE/ICTBUH HA KUBYIO KIETKY) B TeueHue 12-40 yacoB B 3aBHCUMOCTHU OT YPOBHSI OOpETEHHOM
«IETIPECCUm».

Jleno B TOM, YTO Ha NYTH TAaKOBOM «TPAaHCIOPTUPOBKW» OHA IOJBEPraeTcsi HEraTUBHOMY
BO3JICUCTBUIO Ha €€ KOMILJICKCHOE MHPUPOAHOE HMH(OPMAIIMOHHOE COCTOSIHUE OT OTPOMHOTO
KOJIMYECTBA COINPOBOKJAIOIIMX PA3JIMYHBIX BO3ACHCTBYIOIIMX Ha HEE IIYMOB: HACOCOB
IepeKauky, MpOXoJa 4Yepe3 pa3iuyHble KOHCTPYKIMM 3allOpHOM apMaTypbl BOJOIPOBOIHON
CHCTEMBI, BCEro KOMILIEKCHOTO Habopa «TropoJCKHX IIyMOB» H mpouee.» (B. MakoB. Bropas
Yupexnawmas crparerusi. I'maposnepretuka). Ho Beap WMEHHO B ropojaa, a TOYHEE B
METaIlOJIMChI, YCUJIEHHO «CTOHSUIM» HACEJICHUE B TEYEHUE BCErO IPOIIIOro CTOJIETHUS MO BUIAOM
MIPOTPECCUBHON ypOaHM3aLuu, paspyluas Opu 3TOM Kak camy Ilpupomy, BO3BOJAS pa3iUYHbIC
I'9C, Tak m YenoBeka, mpeBpamias €ro OKOHYATENbHO B MOCIYIIHOTO po0oTa, CcTapasch
BBIMIOJIHUTh TakuM o0pa3zoMm «mocnennue 3aBeTbl» 5S00-nmeTHelt H0pOBCKOM MPOTrpaMMbl,
nockoybKy «CyliecTBeHHasi 4acTh 3a00JIeBaHUM, XapaKTepHBIX MPH MPOKUBAHUH B TOPOJCKOM
cpene, QopMHpyeTcss C AKTUBHBIM y4acTUEM BOJbI, HAaXOJJIIEHCS B  COCTOSHHH
«unpopmanmonnon  gempeccum». (b.  MakoB.  Bropas  Ympexparomias — CTpaTerus.
I'maposnepreruka).

UYro xe Ham ¢ Bamu Jenath? [lepexoaHblil mepuoa UAET MOJHBIM XOAOM, a BOKPYI IOJIHBIM-
MOJIHO  «IOOE3HO»  pPAcCTaBICHHBIX W OCTaBICHHBIX  HaM  «B  HAaCJEJCTBO»
MHTEPBEHTAMH, JIOBYIIEK M KalKaHOB KaK Ha IYTH COOCTBEHHOTO pa3BUTHUSA (TIOSBUIIOCH
HECMETHOE KOJIMYECTBO BCEBO3MOKHBIX TOBOPYHOB, CIAaBSIHOBEAUCTOB U MPOUYUX «CHIPOEIIOBY),
TaKk U Ha MyTH 030POBJIECHMS (JI€KapCTBa, KOTOPbIE HE JIeaT, HO KajedaT, MEIULIMHA B IIEJIOM,
KOTOpasi cTajia BCe 4alle yrnoBaTh Ha bora m 06e3CHIbHO pa3BOAUTH PyKamH). ITO - OTPOMHBIN
o0beM nHpOpMaINK, KOTOPBINA Kak yIIaT JeITHONW BOIbI OOPYIINBACTCS Ha HAC KaX/IbIi JICHb.

Ho Bmixon y Hac Bce ke ecTh! OTOT maHC IposiBUTH B cebe YenoBeka W BCTYNUTh Ha
nPABunpHBIN yTh Pa3BuTHS Ham BceM moaapui Haul pycckuil ydensiii H.B. JleBamos, co3nas
reHepaTop MCH-TIOJS, «KOTOPBIM IMOJHOCTHIO OTBEYAET YCIOBHUSAM, MPH KOTOPBIX OOpaszyercs
marepust xxu3Hn» (E. burraep, Ctpykrypa xu3nu http://svetl.forumgrad. ru/t502-topic)
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Takum reneparopoM «remMHOW Matepum» sBisgercss Kommiiekc «CsetJI», a Taxke bpaciers
«CgetJI» u «CJIH». «IIpubop» co3naH U3 «TEMHOI MaTepum», yrpaBlisieT MOTOKAMH «TEMHOM
MaTepUm», a «Pe3yJIbTaT €ro JIEHCTBUS MPOSBISIETCS B (PU3NYECKH MJIOTHOW MATepUH, KOTOpas
HaM BCEM TaK XOPOIIO M3BECTHA U MOHATHA HA ypOBHE HalIMX opraHoB 4yBcTB!» (E. burrhep,
Kaxkas Boga yuactByet B kpyroobopote http://svetl.forumgrad.ru/t399-topic)

W, ecin pesynpTatsl mo pasBuTHio CyniHoctu Biaaensua O3noposButenbHOM IIporpammsl
«CetJI» nmposBUTCA C TEUEHUEM BpPEMEHM (Y BCEX MO-pa3HOMY), KaK U 03/I0POBJIEHHE CaMOI0O
OpraHu3Ma (3aBHUCHUT B IIEPBYIO OU€pe/lb OT CLIOCOOHOCTH OpraHM3Ma BBHIBOJUTH M3 HETO IIJIaKH 1
TOKCHHBI, Hapsily ¢ TEHETHUKOM, BO3PACTOM U CTAIUM Pa3BUTHs TOTO WJIM MHOTO 3a00JIeBaHMS),
TO pe3yabTaTbl 10  CTpyKTypupoBaHuio  Bojabl Kommiexkcom  CBeTJIMOXHO  3aMETHUTH
IIpaKkTU4eckn MoMeHTanbHO! Ilpexkae Bcero — 3To BKyC BOAbBI, HOCIE CTPYKTYPUPOBAHHUS
KoMmnekcom MHOrue 3amedand, 4TO BKYC MEHSAETCS — KTO-TO OTMEYAaeT, 4TO BOJa CTaja
«J1erde», KT0-TO yTBEPKIAET, YTO «KUPHOBATEW», HO BCE COIVIALIAIOTCS, YTO BKYC MEHSETCS B
JIy4lIyr0 cTOpoHy. Ho Kak mpoBepUTh, YTO BKYC ACUCTBUTENBHO TAKOM, KAKMM €r0 OIUCBIBACT
YTBEpKIAOIMNN 3T0 yesnoBek? Benp Mbl Bce pazHble M, COOTBETCTBEHHO, PEAKLMsI HAa XOJIOA U
JKapy y HalllMX OPraHU3MOB Pa3Hasl, Ha 3BYKM, Ha 3allaXxy U T.J., BKJIIOYas U PELENTOPhI BKycCa.

UTOOBI COTJIACUTHCS WU HET C YTBEPKISCHUEM, YTO BOJIA JEHCTBUTEILHO CTANA «JIET4e» HYKHO
U caMOMy MonpoOOBaTh 3Ty BOMY, U MPOU3BECTH JTAOOPATOPHBIM aHAIHM3. YUYUTHIBAsl ¥Ke, UTO
«...Boje TpeOyeTrcs HEKOTOpPOE€ BpeMs JUIsi  BOCCTAHOBJICHHS  OCHOBHOW  YacTH
SHEProMH(OPMAIIMOHHBIX MPHPOJHBIX COCTOSHUN I0JI BOCCTAaHABIMBAIOIIMM BO3/ACHCTBHEM
SHEPTreTUYECKUX PEHIETOK ATMOC(HEpPHI, HO HE MOJHOCTHIO, TIOCKOJBKY IOJTHOE BOCCTAHOBIICHHE
BOJIbI BO3MOKHO TOJIBKO JIMIIb B JIOHO MPEXKHEro MecTa e€ MpUpoaHOTO Bogocoopa. BozmosxHO
3TO cenaTh M TEXHOJOTMYECKHM IYTEM, HO HCCIEeIOBaHMsS OTHOCHUTENBHO TaKOH MpOOIeMBbI
TOJNBKO Ha HavanbHOM craaum.» (b. MakoB. Bropas Vnpexnaiomas crpaTerus.
I'unposnepreruka).

MoxHo u Tak: «I[Ipu cTpykTypHpoBaHMM BOJBI TOHAZOOUTCS HE MEHEE JBYX 4acOB, TaK Kak
HY)KHO IIEpPECTPOUTH IPOCTPAHCTBEHHYIO CTPYKTYpPY BOJBI, & IIOTOM BBICTPOUTH BCE aTOMBI
3aHOBO B (hopMe JOJeKadIpalibHOM pemeTkd. Ha ouuineHne pacTUTENhHBIX W KUBOTHBIX
MPOIYKTOB OT 3JIEMEHTOB paclaja noTpeOyeTcss HAMHOTO MEHbIIe BpeMeHH — Bcero 20 MHUHYT.
Benp cama cTpykTypa )KMBOM KJIETKH, U3 KOTOPBIX COCTOUT ITPAKTUYECKH BCS Halla IUIIA, UIMEET
IIPOCTPAHCTBEHHYIO OPraHU3aLUI0 JOACKAdApa, a 3HAYUT, HY)KHO TOJBKO PACILICIUTh TSKEIbIC
anemMeHThl 1 0xuBUTh mUIy» (E. burtaep, Ctpykrypa sxusnu http://svetl.forumgrad.ru/t502-
topic).

[TamsATysl onpeneneHHble «AUCKYCCUU» IO MOBOJY «A0CTaToyHOCTH 20 MUHYT Ha OYMILEHUE U
CTPYKTYpUPOBaHHUE BOJIBI», I pemmia ooparutscs HenocpeacTBenHo k [IEPBOUMCTOYHUKY -
T.e. k BOJIE wu mnpoBecTH HEOONBIIONW HKCIIEPUMEHT, KOTOPBIH HArJSIIHO CMOJXKET
POJEMOHCTPHPOBATh, KaK MEHsETCcs Boaa mocie «obpaborkm» ee CerJlom. [Noaromkxymno
MEHSI K 3TOMY HCCIIEIOBAaHUE BOJBI SIIIOHCKMM YYEHBIM M 1enuteneM Macapy Omoto (1943-
2014), KOTOpBIA yTBEp’KAaj, YTO BOJAa CHOCOOHA BIUTHIBATh, XPAaHUTh M IEpeaBaTh
YeJI0BEYECKUE MBICIH U YMOLIMH.

dopma KpUCTAIUIOB JIbJia, 0Opa3yIOUINXCS MPU 3aMEp3aHUM BOJbBI, HE TOJIBKO 3aBHUCHT OT €€
YUCTOThI, HO U UBMCHSACTCA B 3aBUCUMOCTH OT TOI'O, KaKyIO Hall BTOﬁ BOHOﬁ HCITIOJIHAKOT MyBBIKy,
KAaKHue CJIOBa en IMPOU3HOCAT, KAaKHue MBICIIN Ha HECC HaIlpaBJIAIOT. ..
(http://www.bibliotekar.ru/voda/)

Takum oOpa3oM, MHE MpHIUIA HJES 3aMOPO3UTh OOBIKHOBEHHYIO BOJy H3-TIOJ] KpaHa, BOIY
nocine «obpadotkm» ee CBerJIom B TeueHue 25 MUHYT, 3aTeM IOCie HOYHM (8 yacoB) U mocie
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HOUYM (8 YacoB) IUIOC TPOCTYIIMBAHWHM JTUCKOB (2 daca), COCTaBIIEHHBIX Macapy OMOTO.
Pe3ynbTarel Ha POTO C OMIMCAHUSIMU HUKE.

Urak, ¢oro 1,2,3 - Boma oOblkHOBeHHass M3-1oJ KpaHa. Bupg cBepxy. OOpaTute BHMMaHUE,
Kak 0esoe «siIpo» MOBTOPSIET OUepTaHHsI cCaMOro KOHTelHHepa — KBajpaT. [ majkas moBepxHOCTb

®oto | BuI cBEpXY, BO/Ia OOBIKHOBEHHAS U3-TI0J KpaHa

®oTo 2 BuJ cOOKY, BOJ]a 0OBIKHOBEHHAs M3-110]1 KPaHa.




®oto 3 Boaa o0bikHOBEeHHAs U3-TI0]1 KpaHa. CepleBrHA.

®oto 15. Boga nocne 8-mu gacoBoit 06padotku CetJloMm IuIIOC MPOCITyIIUBAaHUE MY3bIKH (2
yaca). OOpaTtuTe BHUMaHHWE HA pagyXHble KpUcTauku! B TOT neHb ObUIO MAaCMypHO, W ILEIN
JOXKIb.




@®oto 14. W3 3TOi BOJABI MOXHO J€laTh Talyi0 BOJY, BHIMBIB TOpsiYel CTpyed BCIO Oenmyro
cepaueBuHy. Ho mpu 3TOM BCe paBHO MOJYYUTCS «3apaXKCHUE» KaIUIIMH TOPSYed BOJbI

3aMOPOKEHHOTO JIbJa, XOTh U He3HaYNTeIbHOE ((OoTO 3, BUJ CKOJIa CEpALICBHUHBI)

Teneps Boga mocine 25 muHyT «0oOpabotkm» CperJlom. Ilpu 3TOM s MBICIIEHHO TOMECTHJIA B
rpaduH ¢ BOJON PHEPreTHYECKUH IIapHK M BOT, YTO MOJIYYHJIOCH: 3@ 3TO BPEMs LIAPUK yCHEl
nposBUTECS B Boxe, HO oH — IIOJIBIM. DTo MOXeT [0Ka3aTh HArJISIHO MaTEpPUATBHOCTH
MBICTIE(QOPMBI, a TaK)KE, YTO BO3MOXKHO, BOJa 32 3TO BPeMsI U OYMCTHIIACH (TIOCKOJIBKY BCET/Aa
nato ycraHoBKy: «CerJl, IloxamyiicTa, 04MCTH 3Ty BOLYy OT S/I0B W 3arpsA3HEHUN U
CTPYKTYpUpPYH 3Ty BOAY HO 30J0TOMY CEYEHHIO, CIIENall 3Ty BOAY KUBUTEIbHO-LEIUTEIbHOM,
YUCTOH, POJAHUKOBON M MAKCUMAJIBHO MOJIE3HOM Ui MOEr0 OpraHu3Ma, a TakXke JUIsl BCEX, KTO
Oyzer 3Ty BoAy muTh. biaromapio!» u momemniaro BHYTpb rpaduHa SHEpreTHYECKUid IIapUK,
nonexaszp), HO He ycmena HaOJHUTHCS BCEMH MOJIE3HBIMH U HEOOXOAMMBIMH Uil OpraHu3Ma
3JIEMEHTaMU. .

Uraxk, ¢oro 4,5,6,7 Bona nocie 25 MuHyT «0OpaboTkmn». OOpaTuTe BHUMaHUE Ha MOBEPXHOCTH
— OHA HE raajKas.

A Teneps ¢oto 8,9, 10 Boga nocne 8-mu yacoBoit 00paboTKH. 37ech X049y OTMETUTh, YTO KOT'/1a
JaBajia yCTaHOBKY (mepel CHOM), TO $5, COCPEIOTOYHUBIIMCH, NPEACTaBUIIA: 5 BBIIHBAIO
crakad YKE «o0OpaboranHoit» CBerJlom Bonbl, Kak BOJa 3Ta MOMAJaeT B MOW OPraHU3M,
CIyCKaeTcs II0 IMINEBOJY BHM3 M OMBIBACT BCE BHYTPEHHHUE OpPraHbl, IIPEACTaBWIA HX
a0COJIIOTHO 3/I0pPOBBIMHU H...S1 JAGHCTBUTENHHO OIIYTHJIA KaK BOJAa OMBIBAET MOU BHYTPEHHHUE
OpraHbl, a TAaK)K€ KaK Hayaja IOKaJIbIBATh CEJIE3EHKA, [0 DKENYA0YHAs U «3aHBUIM) ITIOYKU — TaK
MIPOU30IILI0 CBOCOOpa3HOE ayrockaHupoBaHue! 3areM yXe U3 MOJIOBUHBI 3aMOPOKEHHOM BOJIBI
s BBIMBLJIA CEpALIEBUHY U MOJIOXKMIIA B OJUH TpadHH TasATh, a BTOPYIO MOJOBUHY MOJIOXKUIA B
Apyroii rpaduH TasTh TaK, Kak €cTh. M 4TO yIMBUTENHHO: Tajas BOAA C BEIMBITON CepALIEBUHOM




Ha BKYC MHE IIOKa3ajachb HE TOJIbKO OE3BKYCHOH, HO U «KOJIOYEW», Tajas BOJa e C
CepALIEBUHON — BKYCHOW M JIerkoid. Bo03MOXXHO, YTO BBIMBIB CEpIALEBUHY 00pabOTaHHOM
CeetrJloMm BOIBI — s BBIMBUIA TAaK)KE€ M BCE TOJIE3HBIE 3JIEMEHTHI CTpyKTypupoBaHHOU (!!!) u
OUMILEHHON BOJABI. 3aMEThTE TaKXkKe, YTO CEepJAlLEBUHA HE Takas Oeyecast Kak B OOBIKHOBEHHOM
BOJIE U3-TI0J] KpaHa.

U, nakownen, ¢oro 11,12,13, 14, 15 Boma, nocne 8-mu gacoBoit o6pabotku CBerJlom u 2-
X4acOBOW 00pabOTKH KIIACCHYECKOM MY3BIKOH, coOpaHHOW Macapy OMoTo. 34€Ch YK€ HET
[IapuKa, MOCKOJBbKY IOCIE€ MOEH MbICIedopMbl, BOAbI OblJa OCTaBICHAa OJUH HA OJUH C
My3bIKOM. .. u nosryumsica TOP.. Bee, nymaro, 3ameuany, 4To Ta WIKM MHAsE My3blKa AEHCTBYET Ha
HACc HEOJMHAKOBO B TOT WJIM MHOM MOMEHT Halleil KM3HU. A UYTO, €CIIM MYy3bIKa — 3TO OJIMH U3
KJIIOYMKOB 10 3aNMCHIBAHHUIO ¥ CYUTHIBAHHIO HH(POPMAIINH «BO/bI HAILIETO OpraHU3May, T.€. Hac
camux..? OOparure Takke BHUMaHHE, YTO MIOBEPXHOCTh CBEPXY HE TJIa/IKas, TAKO€ YyBCTBO, YTO
BOJIa, MIEPETIOIHEHHAs «UyBCTBAMI» U SHEPrUeil He XO0Tela 3aMOPaKUBAThCS, PBAJIach HAPYXKY. ..
U Ha gorto 15 B 1€BOM HIXKHEM YTy — Jaxe 0e3 MUKPOCKOIA MOXKHO YBHJIIETh panyxHbie (1)
KPUCTAJUTUKHU, YUUTHIBASA, YTO B TOT JCHb OBLJIO MACMYPHO, U LIEN J0KIb!

B 3axitouenue, MHe Obl XOTEIOCh HEMHOTO TIOMeuTaTh... [loMeuTaTs 0 TOM, YTO JapOBaHHBIN
HaMm «CsetJI» moiiger Bo biaro He ToJIbKO A HAC «IIOOMMBIX», HO M IJIs OCTAIbHBIX. O TOoM,
4YTO MBI MO3HAaeM 3akoHbl [IpHpoasl st TOro, 4roObl HE TOJNBKO cOEpedb OCTaBILIEEeCs Ha
HACTOSIIUNA MOMEHT, HO ¥ BOCCO3/1aTh TO, YEro Hac JIMIINIM MHTEPBEHTHI, a TAKXKE€ - IPOSBUM
TO, YTO OT HAaC OHU YMBIIUIEHHO CKPBIBAJIM, YTO MBI CMOXEM C MHHMMAJIBHBIMH IHOTEPSIMHU
«copBaTh» ¢ ce0sl IBOJIIOLMOHHOE MSICO, HapaOOTaHHOE COTJIACHO Mporpammam 30poB M, XOTs
Obl, MpUOIU3UTHCA HAa OJHY TOJMKY K 00pa3y Yenoseka... Ho ams 3Toro mpocro HEOOX0IMMO
oropocuts BCE crapble MpUBBIYKH U HAPAOOTKH, TIOMEHATH MOJHOCTHIO MBIIIICHHE, «CIOMATh
ce0s1 craporo (mockonbky BCE MBI siBIsieMcsi mpOAyKTOM 30pOBCKHX HpOTrpamMMm) U coOpartb
ce0s1 BHOBB..MHe o4eHb xo4ercs HaaesaThes, uto BCE, y koro ceituac umeercst «CeetJD» cMoryr
3TO cleNaTh ¢ MUHUMAIBHBIMU JJIS1 ce€0s MOTEPsIMHU M OCO3HATh CBOE MpeAHa3HAaYeHUE B 00IIeM
nene. [Ipu 3TOM HeoOXoAMMOE yCIOBHUE — 3TO pa3BuBaTh cBoii MO3I'! A 3TO BO3MOKHO TOJBKO,
HAa MOH B3IJIsA, Npu  OE3MPUCTPACTHOM BOCHPUATHH MOCTYyMAIOmed WHPOpMALUU C
nocueayouei 00padoTKo|, MIOHUMaHUEM U Nepeadel MOHATOTO IPYTUM.

Berynus B nporpammy «CBeTJI» Kakplit U3 HacC JOOPOBOJIBHO 3asBUJI O CBOEM CYIIECTBOBAHHH
c HoBoit CY3, TeM cambIM B3sIB Ha ce€0sI OTBETCTBEHHOCTh 32 COOCTBEHHbBIE MBICIH M MOCTYIIKH.
W nenom decTu SBISIETCS CHENATh BCE HE MPOCTO BO3MOXKHOE, HO HEOOXOAMMOE Uil Pa3BUTHSA
cBoero Mo3sra u HapaOOTKH €ro HOBBIX CTPYKTYp, UTOOBI HE CH/IETh U HE MPUYUTATH O TOM, YTO
BCE IUIOXO M HYXHO YTO-TO JejiaTh, @ YMETh, HAYYHUTHCS CO3/aBaTh IMPABUIBHBIE OOpa3bl
KelaeMoro pesyipTara BO 0OJaro, cosujas, W, B TaKOM cllydae, MOCTENEHHO OTBBIKHYB OT
TPUTHUS, HAIll OPTaHU3M CaM HauyHET CHHTE3UPOBAaTh BOIY JJISl «BHYTPEHHEro HMOTpEOJICHUs », a
BOJIa B BOJOIIPOBOJE MOWUIET HAa HYX/bI BOAHBIX IIpoLieayp. Beap «ipocTo» CUIION MBICIIH, a HE
TacyHbIM KIIIOUOM COCIUHSIOTCS «Ba 3BeHa» Jis GpyHKkumonupoBanusi Kommiekca CeerJl nim
Bbpacnera, Hy)HO «TOJbKO» 3HaTh U NOHUMATh - KAK 310 caenars...

[Toaromy — Hazax, B Oyaymiee!!! u ycnexoB Ham Bcem!!!

HOmua KourskoBa

28.01.15




®oto 13. Bona mocne 8-mMu yacoBoit 00padboTku Komriuiekcom U 2-X 4acOBOTO MPOCTYIIUBAHUS
MY3bIKH

®oto 12. Bona mocne 8-mMu yacoBoit 00padoTku Komriuiekcom U 2-X 4acOBOTO MPOCTYIIUBAHUS
MY3BIKH




®oto 11. Bona mocne 8-mMu yacoBoit 00padoTku Komriuiekcom U 2-X 4acOBOTO MPOCITYIIUBAHUS
MY3bIKH

®oto 10. Boga nocie 8-Mu 4acoBoit 00pabOTKH




®oto 9. Bosa nocie 8-mu yacoBoit 06paboTKH

®oto 8. Bosa nocie 8-mu yacoBoit 06paboTKH




®oto 7. [Nomblit mapuk, nocie 25 MuUH 00pabOTKH

—

@oto 6. [omblit mapuk mocne 25 MUH 00pabOTKH




@oto 5. [Tociae 25 munyT 00pabOTKH

®oro 4. ITocne 8 vacoB 0OpabOTKH.

http://www.liveinternet.ru/users/2979159/post351955389/
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Bropas Ynpexaanmasa cTPaTerug —
0TKA3 0T AHI/I0-aMEPUKAHCKHUX

TEXHOJOIUH Pa3pyIIauiero

xapakKrepa (0TPhIBOK)

I'mapo>Hepreruka.

OHeprus BOJHOIO IIOTOKA «IIO3HAHA» M YCHEIIHO MPUMEHSETCS JIIOJbMU C Pa3IndHbIMU
«TIOJIC3HBIMIW» JUISi HUX JKUTEHCKMMHU IIETSIMH Kak Obl YK€ HECKOJBKO THICSY JIET. SIBISSACH
OCHOBHBIM MOTEHIIMAJIBHBIM UCTOYHUKOM BBIPAOOTKHU AJIEKTPOIHEPTUHU I MHOTHUX CTPAaH MHUPA,
OHa CTaja MPHUBBIYHOM IKUZHEHHOM OOBIIEHHOCTHIO U HEOTHEMJIEMOCTHIO OBITHS JIIOJCH,
BOCIIPUHMMAsi M COOTHOCSA €€ K pa3psdy sIKOObI BO30OHOBIISIEMOTO HPUPOAHOTO HMCTOYHHKA.
Kakoii sxe pa3pyluTeabHOCThIO 00JIaal0T TEXHOJIOTUH, IPUMEHIEMbIEC B THAPOIHEPTEeTHKE BCEX
e BO3MOKHBIX HAIpPaBJICHUH, YTO JK€ B HUX TaKOT'O0 HEOOBIYHOTO, YTO MOKET MPHOOIIUTH UX K
psny TakoBoit CHCTEMHON OYEBUAHOCTH, KOTOpasi HEOOPAaTUMO CTaBUT BOMPOC MO 0053aTeNbHOM
UX JMKBUJIALIUH, KaK Pa3pyIIUTENS IPUPOIHOTO ecTeECTBA?

B cepeoune 1770-vix 20006 ¢ppanyysckuii unicenep bepnap @opecm oe Benudop onybauxosan
ceoti  mpyo «Architecture Hydraulique», 20e onucan eudpagiuueckue MAuluHvl C
BEPMUKANLHBIMU U 20pUBOHMANbHBIMU ocamu. A koeoa 6 konye 1800-vix 6bin cCKOHCMPYUPOBAH
nepavlil INEKMpo2eHepamop, mo Cmaio 803MONCHbIM COCOUHUMb €20 ¢ euOpaeiukou. Tak Kax &
Mo 8pems NPOMbIUIEHHOCMb PA36UBANAch 8ecbMa Ovlicmpo, mo yoce 6 1878 200y enepsvie
6 UCmopuu  2UOPOIIEKMPUYECHBOM Obll  Obecneuer  4acmuulll  O0OM 6  epaghcmee
Hopmambepneno (Anenus). B 1881 200y 6 CILIA okono Huacapckux 6000nados Hauaid
npouU3800UMb 21eKMpPoIHepeUuto nepaas 2uopodiekmpocmanuyusn. K 1886 200y 6 CLIIA u Kanaoe
ovLio yorce okono 45I3C, a k 1889 200y — 200 6 oonux monvko CLIA. Ha npomsicenuu
osaoyamoeo eexa I'IC cmanosunucy éce 6orvule u mownee. A m.K. OHU CMAAU OMPUYATNETLHO
BIUAMb HA OKPYHCAOWYIO C€pedy, Mo Nompedo8aniocy pe2yiupoeams Ux HNOCMPOUKY Ha
3AKOHOOAMENbHOM YPOBHe, UmMobdbl U30edHcamsv HeicenamenbHulX Nocie0Cmsull 8 euoe 3acyxu
OMOENbHBIX PEeCUOHO8, BbIOPOCO8 6 aAMMOChepy Memauda, He 2080ps YiHCe O BO3MONCHLIX
npopuvigax damb. B 1936 200y camoii 601bwiol 2UOPOINEKMPOCMaAHUUell 8 mupe cmaid
«llnomuna [ysepay», xomopas obraoanra mownocmvio 1345 MBm. B 1942 ee pexopo
noouna I'9C «I pano-Kynu» co ceoumu 6809 MBm. I[lo3ounee, 6 1984 200y, 6paszunbcko-
napaesatickas «Hmaiinyy yoice ovina mowrocmoto 14000 MBm. U naxoney, 6 2008 200y dviia
nocmpoena camasn donvutas Ha cecoouawHul oenv I'IC «Tpu ywenvay 6 Kumae, obraoarowas
mowHocmoio 22500 MBm.

Jlaxke Ha TPUBBIYHOM YPOBHE MOBEPXHOCTHBIX paccyxkieHuil, ['DC Hukorga He OBbIBaroOT
COBEpILIEHHO O€3BpeIHBI IS MPUPOABI PETHOHA, B KOTOPOM OHHU CTPOATCS. B 3TOM mpu3HaioTCs
U CaMM THAPO’HEPreTUKU. [IIOTHHBI U BOJOXpAaHWIUIA BBIBOJAT U3 XO3AHCTBEHHOrO0 000poTa
OosplMe Mmiom@aad 3eMiad. M3MeHEHHe THAPOJIOTMYECKOro peKMMa B 30HE BOAOXPAHMIIHUIL
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MPUBOAUT K IMOJTOIJICHUIO, 3aCOJICHHIO, 3a00JaUMBAaHHIO TT0YB, Pa3MbIBY PYCiIa PEKH HUXKE 110
TEUEHHUIO, HAPYIIECHUIO KUCIOPOAHOTO OajlaHca B BOJE HUXKE IUIOTHHBI, HEOIArOMpUSTHBIM
CIBUTaM IPHPOJTHOTO paBHOBecuss B Ouocucremax. Ho 310 He Te mpoOieMbl HAHOCHMOIO
BpeJa OT IPUMEHEHHON TEXHOJIOTMM T'MAPOIHEPIeTUKH, U3-3a KOTOPBIX CIEAYET U MPULETCS C
HEW pacmpomarbes. TakoBOM YpPOBEHb OIPAHUYEHHOTO CYKIEHHsS CBSI3aH TOJIBKO C
OTCYTCTBHEM UCTHHHOTO TIO3HAHUS 00 5HEpronH(OPMAIIMOHHOW U KOHCTPYKTHBHOW CYyTH
MPUPOJHBIX TAMHCTB BObI, HE3HAHUH BCEX €€ CBOMCTB, KaK IMIaBHOTO SHEPTOMH(POPMALUOHHOTO
HAKOIIUTENST Ha 3eMJie, COMPOBOXKIAAIOIIETO B YCTOWYMBOM COCTOSIHUM COXPAaHEHHUE YCIIOBHI
oOuTaHUA U YCIOBHM KU3HH U TpOYee.

B nepByro ouepenb, HE CHEAYeT CYMTaTb W COOTHOCUTH THAPO3HEPIETHKY K paspsay
BO300HOBIISIEMBIX HCTOYHUKOB IMOJIYYCHHUsI 3JCKTPUUYECKONH BSHEpruu, MO0 3TO Tiybodaiiliee
Tparu4ueckoe BMEHEHHOE JIIOSIM 3a0yKIeHHe, BeyIlee B KOHEUHOM UTOTe K TapaHTUPOBAHHOM
JUKBUJALMU XKU3HU Ha 3eMile 10 LEJOMY DSy IPHUYMH, CBS3aHHBIX KaK C pa3pylICHUEM
SHEPrOMH(POPMALIMOHHON CTPYKTYPhI BOJbI, TAaK M C BO3HUKIIEH aKTHBU3AIMEH mpolecca Mo eé
JUKBUAALMHU Ha 3eMJie BOOOIIE B pe3yabTaTe BMEHEHHOM TEXHOJIOTUH THIPOIHEPTETUKH.

JIMmHuX U cay4aiiHo 0Opa30BaHHBIX PEK, MPUPOIHBIX BOJIOEMOB MPECHON BOIBI U AK€ PYYbEB
HE CylIecTBYeT. bosiee TOro, KaXAblidi U3 HUX HECET HAMU HE BUAUMYIO NIPUPOJOH JAPOBAHHYIO
(GYHKIUIO M SIBJISIETCSl BIIOJIHE OIPEACICHHBIM 3JEMEHTOM >KM3HECOTPOBOXKIEHUS B CBOCH
reorpaueckoil 30H€ Ha OJHOM M3 YPOBHEW YNpaBJICHUS BCEM KOMILJICKCHBIM OBITHEM B
ouonorudeckoit chepe u chepe dmopsl. Cam mporiecc MPUPOTHOTO BOAOCOOPA WU UCTCUSHUS
PEK He SIBJIAETCS MPOLIECCOM CIYYaifHOTO XapakTepa, a sABJsieT cO0010 MOTHOCTHIO YIPaBIIsIeMbIit
CIIO)KHBIM TIpoliecC OOIIEro KOMIUIEKCAa 3HEPTOMH(POPMALMOHHOTO KU3HECONPOBOXKICHUS
ouonormueckoir chepsl u Quopsl. JlykaBoe MHEHHE O BO300HOBISIEMON THAPOIHEPTEeTHUKE
3WKAETCS BCErO JIUIIb Ha «KYXOHHO OBITOBOM)» YPOBHE JIOKHBIX YOSXKICHHH O «KPYroBOpOTE
BOJBI B Mpupoae». DP(HEeKT TakoBOW yOeAUTETBHOCTH MPHUBS3BIBAIOT €I U C JapOBaHHOM
«apuponHoi sHeprueil CoiHIay, SKOObI YCKOPSIOIIEH HCIapeHHe BOJBI C IMOBEPXHOCTH
BOJOEMOB IS TIOCTIETYIOLIETr0 PAJOCTHOTO BBINAJACHUS BCEro BO3HECIIerocs Ha Hebeca B opme
0CaJIKOB K HaM o0OpaTHO Ha rpemHyio! HecocTosTenbHOCTh TAKOBOM INIYIIOCTH MHOTOKpPAaTHO B
71a00paTOPHO-IOMAIITHUX YCIOBHUSX MPOBEPSUIM MWIIHOHBI M MUJUTHOHBI Pa3 HE TOJBKO C
MIOMOIIIbIO KAaCTPIOJM WJIM YCTAHOBOK 3aMKHYTOro Hukjia. Ho rae e 3TOT rapaHTHpOBaHHBIN
0ajaHC KpyroBOpOTa TAKOBOTO YAMBUTEIBHOTO IIPUPOIHOTO SIBJICHUS» W 0OJee TOro, Boja,
cOpacbiBaemass ¢ Hebec B pa3HOM (opMe ocaakoB, MOYEMY-TO YK OYEHb Jajeka oT
JUCTUJUIMPOBAHHOTO €€ cocTostHus. [louemy????

Her xakoro-nu0o CMbICIa HHU3BEpPrath BCIO YMOINOMpPAu€HHYI0 HECOCTOSTEIbHOCTD
COMHUTENBHBIX YKOPEHUBIINUXCS YTBEPXKIACHUM IPOLLIOTO O TIIYNOCTAX «KPYroBOpOTa BOJBI B

IIpUPOJE», a CIEeAyeT KaTErOPUYECKH 3asBUTb O TOM, YTO FMIPOOHEPreTHKAa HE SBISAETCA
IIOIIOJIHSIEMBIM MCTOYHUKOM 3JIEKTPO3HEPIUU, OHA €CTh YCKOPSAIOIIMMN JIMKBUAATOP OIPOMHBIX
00BbEMOB MIPECHOW BOJIBI, T.€. BIOJHE ONMpPENCNEHHON YacTH YCIOBHUH KpaiiHe HEO0OXOIUMOro U
0€3yCIIOBHOTO )KM3HECOTIPOBOXKICHUS ISl BCEX HAC U, TeM Oosiee, JUTsl MOKOJIeHHH Oyaymero!

Becr KOMIUIEKC THAPOTEXHUYECKUX COOpPYKEHHH, obecnednBarommx (HopMUpOBaHHE
HCKYCCTBEHHBIX  BOJIOHAKOMHUTENEH s oOecreueHHsl JeSTEIbHOCTH  CYIIECTBYIOUICH
THJIPOSHEPTETUKH TOJILKO OJHOrO Boskckoro GacceiiHa, crmocoOCTByeT TUKBUIALNU B CPEAHEM
3a Tox 1,5-2 Teic. KM°BOMBI (33 cuer CYILLECTBECHHOI'0 YBEIMYCHMS ILIOLIAACH HEIPUPOIHOMU
BOJHOI akBatopum). [yt cpaBHEHUs, — 00beM BoJbl B o3epe baiikan cocraBisier 23 Thic. KM,
He caumkom nu poporoi meHOM uisi 3eMiiM (OTHOCHUTENBHO LIEHHOCTH JKM3HU Ha IUIAHETE)
00XOAUTCS TIPOM3BENEHHAs BIEKTPO’HEprusi 3roro kackaga ['DC, cyMMapHOW MOIIHOCTBHIO

Bcero sk B 10 I'Bt (T.€. 0,00000001 I1BT). D10 BCero numib ToJibko Boibkckuii kackan! B
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KauyeCTBE JIOTOJIHUTEIBHON MH(GOPMAIUH: HA IUIAHETE elle HUKOMY HE YAAJIOCh CO3AaTh XOTs Obl
KaIlTI0 HACTOSIIEr0 BOJIIEOHOTO «IHEPrOMH(GOPMAIIMOHHOTO YyJa MPUPOJIBI», T.C. <OKHUBOI»
BOJBl IyTEM COCIUHEHUS HOHOB BOJOpOAAa M Kucilopoaa. Bceskue MaHydaxTypHO-
MICEBJIOHAYYHBIC TOTYI'M OTHOCUTEIHHO MMEIOIIUXCS TEXHOJOTHH M0 (POPMHPOBAHUIO BOJBI, —
BCE BMECTE 3TO YMOIIOMpAaYeHUE, OCHOBAaHHOE Ha MOJIHOM MJUIIO3UU B TO3HAHUU UCTHHBI O BOJE!
Bumumo Mbl Bce BMecTe 0€3 JOCTOWHOTO BHHUMAHUS M OCO3HAHUS HaJBHUTraIOMIEHCs ams 3emin
KU3HEHHOW KaTacTpodbl pacCMaTPUBAEM HBIHE COCTOSIHUE COCEIHUX 0€3’KU3HEHHBIX IJIaHET, Ha
KOTOPBIX BOJMYKH YK€ HET! 3emiisi mojy4yaeT BOAY ToJibko U3 kocmoca (Yacts 5, Tputuit) u,
KOHEYHO K€, He JUIsl TOJCIBHUKOB U3 Cdepbl THAPOIHEPTeTUKH H, TeM Oojee, HE s
remedTMaxepoB U3 CPEIibl, TOPTYIOIIUX BOJOK.

Hauunas ¢ 2008 roma (mocne 3aBepuieHusi crpoutenberBa 'DC «Tpu ymenss» B Kurae)
CYIIECTBEHHBIM 00pa3oM BO MHOTHX pErHoHax IUIAHEThl MOYEMY-TO YYaCTHJIMCh CIIydau
KOMIICHCAIIMOHHOTO «CIACUTEIBHOTO COpPOCa» CYIIECTBEHHO YBEIMUYEHHBIX OOBEMOB IMPECHOM
BOJbI BHEIIHEro (KOCMHMYECKOT0) BOJ0OOpPa30BaHMs M, OJHOBPEMEHHO, MOJbEMA ITyOMHHBIX
BOJA W3 HEIp, BBI3BIBAIOIIMX HEKOTOPbIE HENPHUATHOCTH B  (opMe HEOOBICHUMBIX
HaBogHeHui. Ho mocme 2020-2022 romoB 0oO0BEMBI BHEIIHETO BOJAOOOpPA30BaHUS HAYHYT
CYIIECTBEHHBIM 00pa3oM COKpalaTthcs U, Oojiee TOro, 4yacTb 0ObEMOB IpPECHON BOABI OymeT
yOuparbcsi Ha TIyOMHY B KadecTBEe pe3epBa s 3eMJIH, T.e. HEKOTOpble NPUPOAHBIE U
HCKYCCTBEHHBIC BOJIOHAKOMHUTENIN IMPOCTO OOMENCIOT WM HMCYE3HYT BOOOIIE. DTO BBI3OBET
CYIIECTBEHHBIC 3aTPyJHEHUSI BOJOCOOpa B UCKYCCTBEHHBIX HakonuTensix I'9C, He UCKIoUas 1
o0Opa3oBaHue aBapUIHBIX MUHUMAJIBHBIX YpOBHEH Bobl. U K 3TOMY Ha0 OBITH TOTOBBIME! Yike
ceifyac MepuOANYECKH HAOIIOAAETCs] 3HAYUTEIbHOE CHIDKEHHE 00BEeMOB BOJBI B YAaCTHOCTH B
nputokax Boirm m MHOTHX APYrux pek, Aa U He TOJNbKO B Poccuu, HO 3TO MOKa TOJBKO eIle
NEPBBII 3BOHOK, a 3TOT MPOLECC KacaeTrcs He TOJIbKO 3TOr0 OJHOTO BOJAHOro OacceiiHa!
CnaceHneM BOJbl HAYMHAET 3aHMMAThCS cama IulaHeTa 3eMJis, IpU 3TOM MHEHHE
aJIMUHUCTPATUBHBIX YIPABISIOUINX CTPYKTYP M THAPOIHEPTETUKOB B YACTHOCTU MPHUHUMATHCS
BO BHMMaHue He OyneT. CaMm 1o cebe TakoBO# (paKT CTABUT IMOJI COMHEHHE TapaHTUPOBAHHOCTD B
NEATENbHOCTH THIPOIHEPTeTUKH OOJBIIMHCTBA MPENOaracMbplXx paioOHOB (BHE NPEIEIIOB
HOBOTO KM3HEHHOro TmpocTpaHcTBa). CloXHO ce0e MpencTaBUTh, YTO CHELHUATHCTHI
THJIPOIHEPTETUKU Ha TaKOBYIO MH(POPMALIHIO KaKUM-TO 00pa3oM ¢ 100poM OyIayT pearupoBarth,
KOHEUHO ke, HeT. Ho 3To He 03HadaeT, 4TO MMEHHO JUIsI HUX HCKIIOUEHO MPEJ0CTaBIICHHE
YMO3PHUTEIBHBIX TMPEAYNPEAUTEIEHO-TIOHYKAIOMMUX 3((EKTOB BO3JACHCTBUS CO CTOPOHBI
uctuHHOM Cucremsl YpasieHus! bmokaiiee Bpems mokaxer u Gakt u 3pdekt Bo3aeicTBus.

He MmeHee BaxkHasi ONACHOCTh OT IPUMEHEHMS TMAPOIHEPIeTHKU CBsi3aHa C IMPUPOIHOMN
OTPaHMUYEHHOM BO3MOYKHOCTBIO 110 BOCCTAHOBJIEHHWIO MJIM HE BOCCTAHOBJIEHHIO KOMIUIEKCHOTO
SHEPrOMH(POPMALIMOHHOTO COCTOSHUS BOJBI, Pa3pyLICHHOTO B pe3yabTare €€ MPOXOKICHHS
gepe3 Kackaj BceX KOHCTpyKIui ['9C. D10 0cOOEHHO OTacHO ISl MPECHOM BOJBI, MOCKOJIBKY
MMEHHO OHa WIpaeT IIEPBOCTEIIEHHOE 3HAUYEHHWE B OIPENEICHHONM 4YacTH BCEr0 KOMILIEKCa
SHEPrOMH(POPMALMOHHOTO  COMPOBOXKAEHUS MO  JKU3HENCATETBbHOCTH  KJIETKH,  Kak
B Oumonoruueckoi cdepe, Tak U s KIETOK ¢uiopsl! Peub UAET 0 COCTOSHUSAX U KOHCTPYKIUSIX
SHEPreTUYECKUX PEIICTOK XpaHsIIEHCcs SHEeproMH(OpMaK Ui WHEPIUOHHBIX COCTOSHHM
SHepruil (MaTepuanbHBIX €€ CcOCTOSHUSX, okTaBax)! CoBpeMEHHas Hayka celdyac MbITaeTCs
BEChMa IMOBEPXHOCTHO «IHOJAOUPATHCS» K TO3HAHUIO MEPBUYHBIX TAMHCTB O HCTUHHOW CYTH
BOJIbI, HO K COKAJICHHUIO MTOKa TOJIBKO Ha MaTepHaarcTudeckoM Oasuce. Jlo ceil mopsl Haykoil He
00BsICHEHA MCTHHHAS CYyTh MPOMCTEYEHUs (PU3MYECKOro IMpoliecca, CBS3aHHOTO C M3MEHEHHEM
COCTOSIHUM BOJIBI TNPH PA3JIMYHBIX BHEUIHMX BO3JCUCTBUAX HH(GOPMAIIMOHHOTO XapakTepa,
0COOEHHOCTEH BIIMSHUS TOJS W MHOTMX JPYTMX HM3BECTHBIX M HE H3BECTHBIX BO3JCHCTBHIA
Pa3IMYHOIO MHOIO INPUYMHHOIO XapaKTepa, MOCIEICTBUEM OT KOTOPBIX SIBJISETCS U3MEHEHUE
KOHCTPYKTUBHBIX (DOpM €€ SHEPreTHUYECKUX PEIIETOK, SHEProOMH(OPMAIIMOHHBIX COCTOSIHUN U
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MHOTO€ Jpyroe, KOTOpOE€ II0Ka HE HAy4YWINCh HE TOJBKO pPETUCTPUPOBAaTh, HO M HE
MPUCIIOCOOUIIMCH TTOHMUMATh U U3MEPSATh. ECTh OTHenbHBIE CTApTOBBIE MOMBITKU BBIPA3UTh H
3aperuCTpUpPOBATH TOJIOTpaPUUECKHEe MOJEIN SHEPrOMH(POPMALIMOHHBIX COCTOSIHIM BOJIBI U S
Apyrux e€ paHee HE U3BECTHBIX COCTOSIHUN, HO 3TO MOKa TMepBbIe IIard CBO€0OPa3HOTO MPOpPhIBA
B OTOW 00JacTM UCCIENAOBAaHUS, CJCNAaHHbIC HAIIUMH OTCYECTBEHHBIMH YUEHBIMH U3
HoBocubupcka. Becbma ropecTHO 3a TO, 4TO BCE 3TO TBOPEHHO IMOKa OJarogapsi TOJBKO
WHUIMATUBE, TPEJAHHOCTH OTEYECTBY U JIMYHOMY OCO3HAHHIO BaKHOCTH 3TOTO IS Oy IyIIero.

Onnako, BOoJa TOKAa HE TPYCTHT M HE3aBHCUMO OT TAaKOBOTO HAyYHO-TEXHOJIOTHMYECKOTO
HecoBepuieHCTBa, OHa TMOYEMY-TO M CaMOCTOSITEIbHO, M TOJ PA3JIMYHBIM BHEIIHUM
BO3/ICHCTBUEM TMPOSIBISIET Pa3HYI0 CTENEHb CIOCOOHOCTH MO TMPHEMY M YIEpXKaHHIO B
CTaOMJIbHOM COCTOSIHUM HPUPOAHO-OOPETEHHONW WM HaBeIEHHOW SHEpromHopManuu s
WCTIOJIHEHUSI WK Pa3pylIeHUss QYHKUIUH >KU3HECOTPOBOXKICHUS JKUBBIX KIIETOK, CIIOCOOCTBYs
WIHA HE CIIOCOOCTBYSI TEM CaMbIM HPOIIECCY M0 0OPETEHUI0 TApMOHMHU UX JKU3HM (U3 Ouocdeps)
C OKpYXaloUIMM OBbITHEM OSHEpruil IUiaHeTsl. Boga Takke TOMONHUTENBHO OOeCIeYrBaeT
CJIO’KHEHIIINE MPOLECCH CUHTE3a KJIETOK (PIIOPHI, OTPUIATEIBHO WM MOJIOKUTEIBHO BIMSET HA
KHU3HENEATSNBHOCTh TEX M JAPYrHMX KIETOK CBOMM HH(POPMAIMOHHO-3KOJIOTUYECKUM WIIH
pa3pyLICHHBIM «JIECTPECCUBHBIM» COCTOSIHUEM, a MHOIJIA U OTCYICTBHEM B cebe KaKoH-Inbo
M0JIC3HOW HE00X0IMMOM HH(POPMALIUH /ISl dKUZHECOTIPOBOXKACHUS BOOOIIE U MHOTOE JIpyroe.

TauncTB y BOABI OOJBIIOE KOJMYECTBO M 3TO OYEHb BAXKHOE OT/AEIBHOE HAIpaBIICHHE
UCCIIEIOBAHMS, BBIXOJMIIEE 3a PAMKM HAlIUMX TEKyluX cyxiaeHud. OnHako, B KadecTBe
HECYILIECTBEHHOTO IIpUMeEpa MOKHO OTMETHUTH clieayrollee. Bona, npenocrasiseMas 0 CUCTEME
BOJIOIIPOBOJIOB B OJKHJIOM JOM, BOCCTaHABIMBAECT YacTh CBOMUX (IPUPOJHBIX) OCHOBHBIX
SHEProMH(OPMAIIMOHHBIX COCTOSIHHM 1O YpPOBHS XOTS OBl XOTh KAKOW-TO TIEPBUYHOM
MPUTOTHOCTH €€ K MPUMEHEHHUIO (KaK MUTheBas 0e3 OTPHUIATENIbHBIX MOCIEACTBUH HA KUBYIO
KIIEeTKY) B TeueHue 12-40 4acoB B 3aBUCUMOCTH OT ypOBHSI OOpeT€HHOU «aempeccun». Jleno B
TOM, 4YTO Ha IIyTU TAaKOBOW «TPAHCIIOPTUPOBKU» OHA MOABEPracTCs HEraTUBHOMY BO3ICHCTBUIO
Ha e¢ KOMIUIEKCHOE NPUPOAHOE HH(OPMAIMOHHOE COCTOSIHUE OT OTPOMHOTO KOJHYECTBA
COIIPOBOXKIAIOIIUX PA3IUYHBIX BO3JACHCTBYIOIIMX HA HEE IIYMOB: HACOCOB IIEPEKAYKHU, IIPOX0Ja
4yepe3 paslIMYHble KOHCTPYKLHUH 3allOPHOM apMaTypbl BOJOIIPOBOJHOM CHUCTEMBI, BCEIrO
KOMIUIEKCHOTO Habopa «TrOpOACKHX IIyMOB» W mpouee. /lyis mpecHOW BOJBI 3TO JEHCTBYET
BEChMa Pa3pyIIAIOIIE U BBIBOJIUT €€ U3 COCTOSIHUS MH(POPMAITMOHHOHN SKOJIOTHYECKON YUCTOTHI.
TakoBoe BHelIHEE BO3JECUCTBUE IMPUBOAUT BOJLY K COCTOSHMIO IIOJTHOW HENPUIOJHOCTH IIO
MOKa3aTeNsiM TaK Ha3bIBAEMOW «MH(MOPMAIIMOHHONW SKOJIOTUM» (4751 BOJABI HAMU BBEJCHA
TakoBas KBaJM(HKAMA CTEHEHW MPUIOJHOCTH, Kak Obl K J3TOMYy HH OTHOCHJIAChH
opTojokcanbHas (usuka). [Tostomy Boje TpeOyeTcs HEKOTOpOe BpeMs JJIsi BOCCTAHOBIICHHS
OCHOBHOHM YacTH SHEProMH(POPMALUOHHBIX NMPUPOJHBIX COCTOSHHUI IMOJ BOCCTAHABJIMBAIOLINM
BO3/ICHCTBUEM SHEPreTUYECKUX PEIIETOK ATMOC(ephl, HO HE MOJIHOCTHIO, MOCKOJIBKY MOJHOE
BOCCTAHOBJICHUE BOJBI BO3MOXKHO TOJIBKO JIMIIL B JIOHO IIPEKHErO0 MecTa €€ INPUPOJHOIO
BojocOopa. Bo3MOXHO 3TO chenaTh W TEXHOJOTMYECKMM IIyTeM, HO HCCIEeIOBaHHS
OTHOCHUTEIIbHO TakKOil mpoOseMbl TOJILKO Ha HadaidbHOW cTaguu. CyllecTBeHHas 4YacTh
3a00JIeBaHM, XapaKTEPHBIX MPH MPOKUBAHUHM B TOPOJICKOH cpeze, GopMupyercss ¢ akTUBHBIM
Y4acCTHEM BOJIbl, HAXOAALICHCS B COCTOSHUN «MH(POPMALIMOHHON JETIPECCU.

Ho »T0 oTHOcuTeNnbHO perraeMasi Tpareius IO CPaBHEHHIO C OOpPETEHHBIM KOMIUIEKCHBIM
paspymeHueM HMH()OPMAIMOHHBIX COCTOSHHUI BOJBI, TMpOLIENIIed dYepe3 BeCh KOMILIEKC
KoHCTpykumi ['DC M 3TOMYy HMEIOTCS HEONpoBepKHMbIe jaoka3aTenscTBa!l Kakum oOpazom
c(OpMHPOBAHO MPUPOJHOE BOCCO3TAHME COCTOSIHUI BOJIBI NIPU €€ LUPKYJSILUA OT UCTOKOB 110
yCThs U 00paTHO, B 00uX yeprax npeaoctanieHo B Yactu 5 OOY (Ilpunoxenue «Tputuii»). B
JAHHBIM TEKYIIUH MOMEHT COOBITHMHOTO XpOHOIpoIlecca MPUPOJHAs BO3MOXKHOCTH IIO
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peaHUMaIi KOMIUIEKCHBIX COCTOSIHUH OOBEMOB BOJBI, IIOBPEXKICHHOW» OT MPUMEHEHHOM
TE€XHOJIOTUU THAPOIHEPreTUKH, HAXOJUTCS B TaKOM IIOJIOKEHHH, IPU KOTOPOM IPOLECC «HE
BOCCTaHOBJIEHHOTO 00BEMa BOJBD» HAYMHACT OMEpexaTh 00beMbl, mpoxomsiue yepes ['DC.
Becpma Onu30k TOT HeoOpaTHMbIi MOMEHT Ha 3emile, MpH KOTOPOM U3-3a MPUMEHSEMBIX
TEXHOJIOTUH THIPOIHEPTreTHKH OCHOBHASI YacTh MPECHOM BOJIBI OOpETET HEeBOCCTaHABIMBACMOE
«IETIPECCHOHHOE» YHEPrOMH(OPMAIIMOHHOE COCTOSHHUE U 101 BOIIPOCOM OCTaHETCsl COXpaHEHHE
’KU3HU JIIOJICH B 9THX PErHOHaX U Ha 3emJie B 11eJoM. Bce peku T0KHBI U OyyT 0CBOOOKICHBI
OT TaKOBBIX THJPOTEXHUYECKHX COOPYKEHMIA, €CITM HE Yepe3 OCO3HAHME TaKOBOM 0E3yCIIOBHOM
HEOOXOAMMOCTH BOCCO3/[aHMsI HMPOTPAMMHOTO MCTEUEHHs] BOJBI IO YCIOBHSM MPUPOIHOTO
€CTECTBA, TO UHBIM «HE IPUPOIHBIM ITyT€M», HE UCKIII0Yasi U 3JIEMEHTHI Tparu3ma.

3eMis yHHKalbHas IUIAaHETa, MOJyJaronasi BOIy U3 KOocMoca JUlsl 00ecrieueHHs] YaCTH YCIIOBHIA
KU3HECOTPOBOXKACHUS, ITOT MPOIIECC yIpaBisieM 0e3 ydacTHs U MHEHHUS JIIOJeH, OH OTpaHUYCH
no o0beMy CBOMMH (DPM3MYECKHMMM BO3MOKHOCTSIMH M €CIM OajlaHC 3TOro mporecca Oyaer
paspylieH, TO >KW3Hb Ha HeW OymerT nuKkBHIMpoBaHa. IMEHHO 9TO SBISETCS TJIABHOM
NPUYMHON TAKOBOTO  KATETOPHYECKOTO  MOJAXOAAa K  OTPULAHHIO  THUIPOIHEPTeTUKH
MOJIHOCTBIO, KaK 0€3yCIIOBHOE HCIOJHEHUE OJHOTO U3 BAKHEUIIMX 3JEMEHTOB 0€30TXOJHOTO
CYIIECTBOBaHMs JroJiel Ha Hameidl ruranere. Henmb3s cTaBUTh B paBHOBECHE BbIOOpa JBa
HECPAaBHUMBIX (paKTOpa: yI0OCTBO M «OTHOCHTEIHHO Malas (CIOPHBIN BOMPOC) CE0ECTOMMOCTD
BBIPAOOTKM 3JIEKTPOSHEPIHH, C OJHOW CTOPOHBI W JKM3Hb Ha IUIAHETE BOOOIIE, C Apyroi
cTopoHsl! JT0 Gosiee cepbE3HO, YEM MPEACTABIISACTCS Ha MEPBbIM B3IV, UCXOISAMIUNA CBOUMHU
KOPHSMH H3-3a OTCYTCTBUS MO3HAHUS UCTHHBI O CyTH M TAaMHCTBAX MPECHOM BOJbL. IMEHHO Mo
yKa3aHHbIM NpPUYMHAM 3alUTa BOJBI, OTKa3 OT HBIHEIIHUX TEXHOJOTHUH THAPOIHEPreTHKH,
BOCCTAHOBJICHHE MPHPOJOOXPAHHBIX 30H €CTECTBEHHOTO cOOpa BObI, BMEHEHHE COBPEMEHHBIX
TEXHOJIOTUH BOJOOUYUCTKH YXKE 3arpsi3HEHHOH, MH(POPMAIMOHHOTO BOCCTAHOBJICHUS U MHOTOE
Jpyroe, CBA3aHHOE C COXPAHEHHUEM >KM3HEHHO He0OXOJMMOU BOJbI, MPHBENIO K 0€3YCIOBHOCTH

pelIeHus TAKOBBIX MPOOJIEM B paMKaxX M B paHre paccMarpuBaeMoil Ympexaatomieir Ctpareruu.

CyxeHre Ha JaHHYIO TEMY XOTEJIOCh Obl 3aBEPIIUTH CIEAYIONIIUM ITOBECTBOBaHUEM. Boaa — 310
caMblii eMKuUil Ha 3emile XpaHUTEIb SHEProMHGOpMaIMKd M3 BCEro aclekTa IapOBaHHOU
uHpopMaUK BOOOIIE, CBA3aHHON C YNpPaBICHHEM M BCEM >KHU3HECOIMPOBOXKICHHWEM Ha HalIeH
IUIaHeTe. XpaHUTh € — 3HAYUTh XPaHWUTh kU3Hb! MIuTe OCHOBHON HEraTuB (POPMHUPOBAHHS
Oone3nelt B cebe, T.e. B cBoeM Co3HaHUM U, OCOOCHHO, MPH MPOSBICHUN CBOET0 OTHOLICHHUS K
Boge. llo3HakombTech st Hayasna xotss Obl ¢ Coboii uepe3 Boay Caoro! IlposBiss
arpecCUBHOCTh B OTHOMICHWHU K «BOJbINOi BHENIHEH BOJEe», MO0 B (hOpME IEMEHTOB CBOETO
HEPa3yMEHHOTO TOBEACHUS WJIM HETaTUBHBIX (PparMeHTOB M3 COCTOSIHMI cBoero ke Co3HaHMA
OTHOCHUTEIILHO CBOErO OTHOIIEHUs K BOJE, Bbl aBTOMaTnyecku U HE 3aBUCHMO OT Bamieu Bosn
noJyiyqaere MHGOPMAIIMOHHBIA JOCTOMHBIN OOpaTHBIM ymap mo cBoeil «Mamoii BHyTpeHHei
BOJIE» U ITO 3aciyXeHHas Kapa! OTo He amodaTuyHOE 3amyruBaHue, — 3TO J00pas BECTh, SIKO
PEKOMEHIalHus AJIsl pa3yMEHHUs.

http://www.salvatorem.ru/?page id=3140
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CchlJIKM HA BHJIEO 0 BOJIE,

e Kannsa soabl npu yBenunyedum B 200 pas
http://vk.com/topic-71596523 308219877?z=vide023598524 166681642%2Fd332f4053715043b6¢

e [Mponopuumn 30/10TOro ceyeHus soabl. Ctyana ATakuH
http://vk.com/topic-71596523 30821987?z=vide0137441681 165864901%2F0acdd2f465f685dc26

e JKcCnepuMeHTbl c Boaon Ha MKC (Boga B HEBECOMOCTH)
http://vk.com/topic-71596523 30821987?z=vide0-10483516 166883924%2F62a76472db31df7bb5

e YAMBUTENbHbIA 3KCNEPUMEHT C BOAOW U 3BYKOM
http://vk.com/topic-71596523 30821987?z=vide0-53308673 167707452%2F67c01c8el15d31c50al

e 3JKCNEepuMeHTbl AMOHCKUX YUYEHbIX C KpUCTasiJlaMu BoAbl
http://vk.com/topic-71596523 30821987?z=vide0-20940257 162023430%2F83ea0768831a3360d0

e BBC: NpuknroyeHne Kansim Boabl
http://vk.com/topic-71596523 30821987?z=vide0187538131 167556123%2Fb5ac263b1a88011367

e CTpyKTypa BOoAbl, KakKk ne4yebHbin 3nemeHT. H.B. JleBawos.
Aoxknan Ha koH(pepeHuun B dkcnoueHTpe B MockBe. CeHTA6pDb
2006 r.
http://www.youtube.com/watch?v=vYsPuxOOxK8

e Cepreu flaHunnos. NMpaBunbHan Boaa
http://www.youtube.com/watch?v=hVnbrgkyIt0

e YHMKaNbHble CBOUCTBA Boabl. Macapy 9MoTO
http://www.youtube.com/watch?v=mOx 4Eshj4M
http://www.youtube.com/watch?v=L21rf2qyKu4

e KAINJIA BOAbI, 2000 KAAPOB B CEKYHAY.
http://www.youtube.com/watch?v=LulHuoTL FFE



http://vk.com/topic-71596523_30821987?z=video23598524_166681642%2Fd332f4053715043b6c
http://vk.com/topic-71596523_30821987?z=video137441681_165864901%2F0acdd2f465f685dc26
http://vk.com/topic-71596523_30821987?z=video-10483516_166883924%2F62a76472db31df7bb5
http://vk.com/topic-71596523_30821987?z=video-53308673_167707452%2F67c01c8e15d31c50a1
http://vk.com/topic-71596523_30821987?z=video-20940257_162023430%2F83ea0768831a3360d0
http://vk.com/topic-71596523_30821987?z=video187538131_167556123%2Fb5ac263b1a88011367
http://www.youtube.com/watch?v=vYsPuxOOxK8
http://www.youtube.com/watch?v=hVnbrgkyIt0
http://www.youtube.com/watch?v=mOx_4Eshj4M
http://www.youtube.com/watch?v=L2Irf2qyKu4
http://www.youtube.com/watch?v=LulHuoTLFFE
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