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KOPOACGRGKAA AKAACMHUA HAVK

JEITAPTAMEHT BBICHINX 3HAHU
HUUN AxBadouoTUKH

NHOOPMAIIMOHHASA CITPABKA
Pycckosi3piuHas 2JIeKTpOHHAs BepCuUs

CTPYKTYPUPOBAHHAA TAJIAS IIUTBEBAS BOJIA.

[IpakTruecku y BCeX HApOJOB MHpA €CTh CKa3aHWs O TAMHCTBEHHOM JIEKAPCTBE - '"KUBOM"
BOJIE, YyJ0JICHCTBEHHAs CUJIa KOTOPOM HACTOJIBKO BEJIMKA, YTO CIIOCOOHA "BAOXHYTH'" JKU3HB B
YMUPAIOILETO U Ja)Ke MEPTBOTO YEJIOBEKA.

Ona xe oOnagaer oMmojaxuparolMM 3((EKToM, HO J1OCTaThb €€ KpalHe TPYAHO, XOTH
CKa3aHMsI M YKa3bIBalOT, IJIE €€ MCKaTh - 4Yallle BCEro B ropax, U HE MPOCTO B ropax, a B
BBICOKHUX, 3aCHEKEHHBIX.

HeobxomuMo TmiaTenbHO 3aKymopuTh (JIydine Bcero '"3amedaTaTh') HAJIUTHIA €10 COCY U
WCIIOJIBb30BaTh 'JKUBYIO" BOAY CTPOrO IO HA3HAYEHUIO.

B aTux nereHmapHbBIX CBEAEHHUSX BCE MpaB/a, OCOOCHHO, €CIM Y4YeCTb, YTO BOJA TOPHBIX
JIETHUKOB JCHUCTBUTENIBHO 001a/1aeT YHUKATbHOW OMOJOTUYECKOM aKTUBHOCTBIO, U XPaHST €€ B
TepPMETUYHOM COCY/JIE ¥ IPU YHOTPEOIEHUU NBIOT HEOOJIBIIMMHU J103aMU.

Ho HeoOsi3aTenbHO OTHpaBisATbCA 3a ">KUBOW" BOJOW MO JIPEBHUM MaplIpyTaM - MOYTH
TaKMMH € CBOMCTBaMH, KaKk M TOpHas JIEIHUKOBas, 0o0jaaaer jrodas yucras Tajias BOJa,
CTUMYJIUpPYIOLIasi BCE XKM3HEHHO BaKHble (yHKUMU opraHu3ma. [lo BecHe MMeHHO B Hell B
NpoTajJMHax peK M 03ep TakK JIOOAT IUIeCKAaTbCsl TEpeJeTHble MTHULBI, pPagd  3TOro
MIPEO0JI0JIEBAOIIME OTPOMHBIE PACCTOSHUS W3 Ka3aJloch Obl, OJaroAaTHBIX HOXKHBIX MPEEIOB:
B MOJIBIHBSAX C KUBOTBOPHOM BOJIOM OHUM crpaBisitoT "Opaunble oOpsiabl". Keratu, u kutuxu
(c kUTamMHu) MPEANOYUTAIOT coOupaThesa Aig "cBane®" M poKaTh JETEHBINICH OJU3 TaroUuX
aiicoeproB. [la u pomamiHue Kypbl OCJIE Tajlol BOJbI HECYTCS TOpa3zo Jyulle. A BCIOMHUTE
JIETCTBO: OBLIO JIM UTO CJIAIlE COCYJIbKU C Kamaroiiei Boou?

OcHOBHasi OCOOEHHOCTH TajloOM BOJBI COCTOUT B TOM, YTO Ha KIETOYHOM YpPOBHE €€
CTPYKTypa MOA0OHAa CTPYKType Hamieid KpoBu. OpraHu3MoOM OHa BOCHPHHHMMAETCS KakK €ro
COCTaBHasi 4aCTh W BKJIIOYAETCS B CHUCTEMY >KM3HEOOECIEUEHHUs, MOBBIIAS HMMYHHUTET U
GyHKIMIO pa3MHOXKEHHMsI, BoccTaHaBnuBas ("omonaxuBasa'") obmuid cratyc. [loatromy Ttanas
BOJIa, TaK MOJIE3HA CTAPbIM JIFOJISM.

Ilo ceéedenuam 2epoHmoO0206 6 C6A3U C  NPOZPECCUPYIOWUM  CHMAPYECKUM
00e360iicuBanUeM OPZAHU3MA YXYOUuiaemca numanue Kiemok, a manas 6004, HANPOMUg,
yceaugaemcs n1e2Ko u 0bicmpo, Kak 0vl Opeanu3m He 0ol 0c1a0deH.

Boxa M OKHCIMTEIBbHO-BOCCTAHOBHUTEIbHBIN MOTEHIHA
OBII - OKMCAMTEIHbHO-BOCCTAHOBUTEIBHBIA MOTCHUUAT JKUJAKOCTEHW  OMNpEIETseTCs
KOJIMYECTBOM JJICKTPOHOB, KOTOPHIE MOTYT HEUTpanu30BaTh JIOObIE CBOOOIHBIC pPAIUKAIIBI.
Ecnu Boga He crmocoOHa OTIaBaTh AJIEKTPOHBI, OHA UMEET BBICOKHE TITI0cOBbIe 3HaUeHus: OBII.
Hanpumep, xnopupoBannas BogonpoBoaHas Bojga umeer OBII Beime +300.
B cnyuae OorarcrtBa snekTpoHOB B kuAKOCTH, ee OBII cHuxkaeTcs, MOXET CTaHOBUTHCS
JTAXKE OTPULIATEIIbHBIM.
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[llxkana OBII pacopocrpansiercs ot -800 MB, 4YTo COOTBETCTBYET HaWBBICIIEH
KOHIICHTPALIMM SHEPTuM (BOCCTAHOBIEHHOE cocTosiHue) a0 +1200 MB, uyto cooTBeTcTBYET
caMOll HM3KOW KOHIEHTPAIMU IHEPTUU (OKUCIEHHOE COCTOsiHKE). HelTpaibHOMY COCTOSIHUIO
cooTBeTCcTBYET 3HaueHue 0 mB.

AwmepukaHckue ydyeHsle cynpyru [latpuk u I'einn danaransl, u3ydas BOAy, KOTOPYIO IIBIOT
JOJTOKUTENN TOPHOTO perrnoHa XyH3bl B [lakucrane (UX cpeaHssi MPOJOIKUTENbHOCTD KU3HU
100 et u BbIIIE), OOHAPYKUITH, YTO BOJOPOJBI €€ MOJIEKYJbl UMEIOT JBa AekTpoHa. OauH
ANIEKTPOH JIETKO OCBOOOXKJaeTcs, IMpeBpamlas BOAY B AaHTHUOKCHJAHTHYI JKHAKOCTD,
HEHUTPaAM3YIOLIYI0 CBOOOJHBIE paJMKalbl — MEPBUYHYIO NMPUUYMHY 3a00J€BaHUNA U CTApEHUS.
@iaHaranbl pa3palboTany CHEHHATbHBI KPEMHE3eMCOAEpKAIUNA HOPOIIOK MUKPOTUIPHH,
OTJAIOUIUN CBOOOAHBIE DJIEKTPOHBI KUAKOCTH, K KOTOpPOW OH 100aBiieH. Mukporuapux
OTHOCUTCSl K INHUILUEBBIM J00aBKaM U MpeBpallaeT 0yl BOIY, JIOOble HAMMTKU U MHILY B
uenebHsie mpoaykThl. Hampumep, ecnu vait umeetr OBII +220, To mociie 106aBiaeHus Ha KOHIE
YalHOM JIOKKM 1IenoTKn Mukporuapuna ero OBII cranoButcsa —225, a monoko ¢ OBII +150
npespaniaercsa B HanuTok ¢ OBIT —398.

OT0 03HA4aeT, yToO Mpu J00AaBJIEHUU MUKPOTHIPUHA K Yar0 W MOJIOKY mnociuensue B 100
MUJUIAP/OB Pa3 CTAHOBATCA Oorade 3JIEKTPOHAMM, TO €CTh MPOMCXOAMUT PE3KOE YBEIUUYECHUE
UX AaHTUOKCUJAHTHOW aKTUBHOCTH, MPU D3TOM 3HAYUTENIbHO BO3pAcTaeT HUX JieueOHO-
npoUIaKTUYECKUN TOTEHIIHAIL.

MuKpOorupuH — 3T0 KOJUIOMAHBIN CHIIMKAT pa3MepOM HECKOJIbKO HAHOMETPOB, 3apsyKEHHBIH
OTpULATENIbHBIM HMOHOM BOAOpoJa. Bo3MOXkHO, e4eOHO-NMPOPUIAKTUYECKUM NOTEHIIHAI
ouonornuecku akTUBHBIX Jkujkoctel (BAX) xorss Obl 4yacTUYHO OOBICHSETCS BBICOKHM
COJIEp’)KaHUEM B HMX AJIEKTPOHOB, YTO MOOYAMII0 HAac u3Meputh ux OBIIL.

B nHactosiiee Bpemsi OMOJOTM paccMaTpUBAIOT BOJY B JKHMBBIX CHUCTEMAaxX HE TOJIBKO Kak
Cpelly, B KOTOpPOH MpPOTEKAlOT OMOXMMHYECKHE pEaKIMM M KaK TPaHCHOPTHBIA MyThb, HO
CUMTAIOT €€ M CaMOCTOSTEIbHOW OWOJOTMYECKd AaKTUBHOW cyOcCTaHIUeH, oO0namaromieit
NaMsATHIO O CBOMCTBAX BCEro OpraHuM3Ma M 0Opa3ylollyl0 YHUBEPCAIbHYIO CUCTEMY PETYJISALNU
KU3HEHHBIMU MPOLIECCAMH.

B cBa3u ¢ 3tuM Gosee yriayOiaeHHOE M3ydeHHE BO3JACHCTBUS OMOJOTMYECKH aKTHBHOU
KHUJIKOCTU PacTEHUI Ha pa3lMuYHbIE MPOLECCHI, MPOTEKAIOUIUE B )KUBOM OpraHU3ME, SBIISIETCA
1eIecoo0pa3Hoi U akTyallbHOU MPOOJIEMON COBPEMEHHOM HAYKH.

Tskenas u Jierkast Boaa

1o 1932 roga HUKTO ¥ TIOHSATHSA HE UMEJI, YTO B MPUPOJIC MOXKET OBITH €Ile U TSKeasi BOJa,
B COCTaB KOTOPOM MOTYT BXOIMUTH TSDKEJIBIE M30TOIBI BOAOPOJA - JNEUTEPUA U TPUTHU IIyCTh
Ja)Ke B MA3EPHBIX KOJIMYECTBAX.

HMeHHO 3T0 00CTOSITENICTBO U MOCTYKUJIO IPUUYUHOM TOTO, YTO ITH 3JIEMEHTHI "psSTaIuch"
OT YY€HBIX, MACKHPYSCh MOJ1 OIIUOKH OMBITOB U HEOCTATOYHYIO TOYHOCTh U3MEPEHU.

Tsoxenslil BOAOpOJ - AeiTepuid ObUT OTKPHIT aMEPUKAHCKUM (U3UKOM-XUMUKOM ["aposiabaom
IOpu B 1931 romy. OgHomy n3 cBomx nomomHukoB I'. IOpu nmopyuwn BeImapuths 6 JATPOB
JKHJIKOTO BOJOPO/IA M B MOCTIEAHEH (paKiMy 066eMOM 3CM° CIIEKTPAIbHBIM aHATH30M BIICPBbIC
ObLT OOHAPYKEH TSKETBIM M30TOI BOJOPOJAA, C aTOMHOM Maccoil B JBa pa3a MPEBBIIIAIOIICH
W3BECTHBIN ITPOTHH.

OTO OTKpBITHE TPOU3BEIO OLICTOMIISIONIECE BIICYATICHUE MPEKIAE BCErO0 Ha YYEHBIX
aTOMILMKOB BCET0 MHUPA, @ HEMHOTO M03KE M HA YUEHBIX Pa3IUYHbIX 00JIacTEel HAyKH.
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[IpaBna, eme panbiie, B ToM e 1931 rony, Bepxe u Menaenb oOHapyKuiM, 4TO aTOMHBIN
BEC BOJOPOJA, U3MEPEHHBIM XUMHUUYECKUM METO/I0M, OTJIMYAETCS OT Pe3yJIbTaTOB, MOJYUYEHHBIX
C TIOMOIIbIO0 MacCC-CIIEKTPOMETPHH.

XOTS OTIIMYME 3TO OKA3AJIOCh U HEOOJBIINM, HO OHO MOBTOPSUIOCH OT ONBITA K OMBITY.

VY4eHble NPUILIN K BBIBOY, UTO, MO-BUAMMOMY, CYLIECTBYET TSXKEJbIA U30TOI BOJOPO/IA.

B 1932 roay I'. FOpu u Ocbopu 3.D. BepBbie 00HAPYKUIIU TAKEIYIO BOAY.

UYepes nBa roga [Maponsa FOpu Obu1 ynocroen HoGeneBckoit mpemuu. OTKPBITHE TPETHETO
CBEPXTSKEJIOr0 H30TONAa BOJOpPOJA TPUTHUS TMEpBbIE TOAbl JEpXkKald B CEKpeTe IO
cTparernueckum coodpaxenusm. B 1951 rogy Obuia monydeHa u ucclieloBaHa TPUTHUEBAs BOJA.
Ecnm nentepuenas Boga ceiyac yke XOpOIIO N3y4YeHa NMPAKTUYECKU BO BCEX OTPACIIAX HAYKH U
TEXHUKH, TO "3BE3AHBIN" Yac TPUTUEBOU BOBI €III€ HE HACTA.

A mpyyMHA B TOM, YTO IPUPOJHOTO TPUTHUSA Ha 3eMile Majloe KOJIu4ecTBO. Bcero ero Ha
3emiie 0koJ0 25 - 30 KT U COAEPIKUTCA OH B OCHOBHOM B MUPOBBIX Bojax (0koiio 20 Kr).

Ho ero konmuecTtBo B BoAax 3eMiIM HEMPEPBIBHO BO3pacTaeT, TaK Kak OH oOpa3yeTcs Impu
O0oMOapIMpoOBKE A/iep a30Ta U KUCIOpoJa arMochepbl KOCMUYECKMMU Jydyamu. B pesynbrare
ATOTO CO/EpkKaHUE TPUTHUS B BOAAX HEMPEPBHIBHO yBEIMUYMBAETCS. TPUTHI - palMOAKTUBHBIN C
MEpUOJIOM Tonypacnana 12,5 ner.

B npuponHoii Boae conepkaHue TPUTHSI HUYTOKHO - BCETO 10™"* aTommbIx npouenTa. 1 rem
HE MEHEE OH €CTh B TOW BOJIE, KOTOPYIO MBI IbE€M, U 3a JOJITHUE TOJAbl KU3HU OH HAHOCUT
CYILIECTBEHHBII Bpe/l HAllIUM IeHaM, BbI3bIBasi CTapeHue, O0JIEe3HU.

[Tony4aroT TSKENyl NEHTEpPUEBYI0 BOAY C MH3EPHBIM IMPUCYTCTBHEM TPUTHEBOW BOJIBI
KOHLEHTPUPOBAHUEM €€ B OCTATKE 3JEKTPOJUTA IOCIE 3JIEKTPOJUTHUYECKOTO Ppas3oKEHUS
MPUPOAHOM BOJBI, @ TAKkKe MPU PPaKIIMOHHON NEPETOHKE KUAKOro Bojgoposa. [IpomeiinenHoe
MIPOU3BOJICTBO TSKEJIOM BOABI C KaXJbIM TOJOM BO3PACTaeT IMOYTH BO BCEX CTpaHax H
0COOEHHO B CTpaHax, 00JaJaloNIUX SAEPHBIM OpyX’HUeM. TsKelylo BOLy UCHOJb3YIOT TJIABHBIM
o0pa3oM Kak 3aMeJUIMTENIb OBbICTPbIX HEUTPOHOB NpPH PACUICIUIEHUH PaJHMOaKTUBHBIX
AJIEMEHTOB B SJIEPHBIX PEAKTOPaX.

[lepciekTuBa HMCHOJB30BAHMS TSKEIOW BOJBI JUIS HYXJ 4YEJIOBEYECTBA TI'paHIMO3HA.
Tspxkenast Boga MOXKET CTaTh HEMCUEpHaeMbIM UCTOYHUKOM 3HEPIUM: 1TpaMM AeUTepusi MOKET
natb 3Hepruv B 10 MuH. pa3 Oosblue, yeM cropaHue lrpamma yris. A 3amachl AeWTepus B
MHPOBOM OKEaHe COCTABIIOT MIOUCTHHE KOTOCCATBHYIO BEIMUNHY - 0k0Io 10" ToHH!

TputueBast Boja moka MMEET OTPAHMUYEHHOE MPUMEHEHHE W MCIOJb3YETCS B HACTOSILEE
BpeMs IJIaBHBIM 00pa3oM MpPH TEPMOSACPHBIX peaklusX (BOAOPOIHBIX O0MOax M T.1.), a TAKXKe
B (PU3UKO-XUMUYECKUX U OMOJIOTMYECKHUX UCCIIEIOBAaHUSAX B KAUECTBE MEUEHBIX MOJIEKYJI.

B Koponesckoit Axamemun Hayk (ee oTaeneHHH) H3TOTOBJIEHA YCTAaHOBKH HOBOTO
MIOKOJIEHUS1, HA KOTOPOi1 OblJIa OJIy4eHa BOJa CO CJIEAYIOIIMMHU MOKa3aTeIMU:

OTBeneHue B-B0o ncxomgnoe B-Bo Ha BeIXOIE

Ne TT/TT %, KaueCTBECHHBIN %, KaueCTBECHHBIN

No 1 H,O - o6pranas 99,957 H,0 — nporueas 99,931

Ne 2 H,O - obpranas 99,957 D,0O — tskenas 99,927

No 3 H,O - obpranas 99,957 T,0 — cBepx - Tsxenas 99,918

No 4 H,0 - oObrunas 99,957 H,0 — uzoronHo-dppaximonnas 99,948

[Tpum. N3oTonHo-hpakiioHHas BOAA COJAEPKHUT B COCTABE U30TOI KUCIOPOIa o’ _ 99,948 %.
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AHanu3 coaepKaHUsi MUKPOIIpUMECEH B BEILIECTBE HA BHIXOJIE YCTAHOBKH MPOBOAMJIICS MOCIIE
YCTaHOBJIEHUS XUMUYECKOTO paBHOBECHS (BbIX0/1a YCTAHOBKU Ha pabOuYuil PEeKUM).

Hcnonp3oBajiachk METOJIMKA KPUOT€HHOIO KOHUEHTPUPOBAHUS U CBETO WHAYLHMPOBAHHOIO
npeiida. AHATH3 CoIepIKAaHIs MUKPOIIPHMECei IIpoBeIeH 10 ypoBHs 5x107 %.

[TorpemHocTs onpeaeneHust coepkaHusi MUKporpmeceit He 6osee 15 % OTHOCHUTETBHBIX.

3AKJIFOYEHUE:

B ceéa3u ¢c mem, umo ycmanogéka cnocoona npou3eooumsy ceepxmasaiicenyio 600y (mpumuit)
6 NPOMBIWIEHHBIX 00bemax, ueaecoodpasHo omuecmu OAHHOE U300pemeHue 6 paszoen
cmpamezuuecKux papadomox.

Bona ¢ M30TONHO-(PpakIMOHHBIM COCTaBOM IIPEACTaBIsAE€T COOOM YHHMKaJIbHBIA COCTAaB.
Bo BceM mMupe n0JIr0KUTENN NBIOT Taldylo JUIICHHYIO AeiTepus u Tputus Boay. Ha KaBkasze B
TAJIOW BOJE COJICPIKUTCS BOJA C 0" okomno 1 %, a B Tubete oxomno 2 %. Hamu nonyyena Boja,
umeromas 100 % comepxkanne O'°. Takum oGpasom, Obl MONydeH paHEe HE H3BECTHBIH B
MPUPOJE «IIIEKCUP MOJIOAOCTH». VccnenoBanms ero CBOMCTB, MPOIOJIKAIOTCS.

N3otomnuka Boabl — pa3aes akBaOMOTHUKH.

B mopckoit Boge Ha 1 arom geltepus npuxoautrcs 6800 aTOMOB MPOTHS, YTO COCTABIISAECT
okosio 0,015 aromubix %, unu 0,017 BecoBbix % neiTepus. Jlaxke wacTuuHOe, HEOOIBIIOE
yAaJieHHe W3 OOBIYHOM BOJBI JIEUTEpHs MNpPEBpaIlaeT €€ B AKTHUBHBIM CTUMYJISITOP KU3HHU.
JleliTepuii BpeJieH OpraHu3MaM MpH JIF0OOM ero KOHIIEHTPAIUH, XOTsI HEKOTOPhIE BHICKA3bIBAIOT
TOYKY 3pEHHUS O TOM, YTO ACUTEpHil BXOIUT B TKaHb XU3HU U HEOOXOAMM KakK IOJE3HBIN
MHKPOIJIEMEHT.

Tsxenas u paauoakTUBHAsS BoJa (€€ B MPUPOIHBIX BOAaX MeHbIe 1 %) OKa3bIBalOT CUIIHLHOE
MOBpEXAAroIIee AeMCTBUE HA TEHO(POH]I BCEX KUBBIX CYIIECTB U CIY»KaT OCHOBHOM MPUYUHON
CIIOHTAHHBIX MyTallUi U IPYTUX HAPYIICHUH CTPYKTYPHI U PYHKIIUUA T€HOMA KJIETKH.

buonornueckue s dextor TsKenoi Boasl D,O MOXKHO MOAUTOXKUTH CIETYIOIIUM 00pa3oMm.
OHa CHWXKaeT CKOPOCTh OMOXMMHUYECKHX pEaKIi, MHTEHCUBHOCTh TKAHEBOTO JIbIXaHWS,
MOBBIIIAET BS3KOCTh IIUTOIUIA3MblI, WHIYyIUPYET MYyTalldd W TEHOMOIYJSAIHMH, TOPMO3UT
NEJEHUE KJIETOK, UX POCT, YCKOPSAET CTAPEHUE KIETOK, BBI3BIBACT PAK U CMEPT.

Y BOABI JIOBOJBHO MIMPOKHUE MPEIEIbl 3aMEIICHUS MPOTHS ACUTEPUEM, COBMECTUMBIE C
®Ku3Hb10. OKa3anoch, YTO YEM BBIIIE OPraHHU3allUs KUBOTHBIX, TEM YYBCTBUTEIbHEE OHU K
JENUCTBUIO JCUTEPUEBOM (TSHKEION) BOJIBI.

B T0 xe Bpems mnpoTueBas (Jierkas) BOJAa ONTHUMHU3ZHPYET CKOPOCTh OMOXMMHYECKUX
peakuuii, JEJIEHWE W POCT KIETOK, pPOCT OPraHuW3MOB, OKa3bIBAET AHTHUMYTAreHHOE,
PaIMONPOTEKTOPHOE, OMOJIaXKuBatoliee naeiictBue. OHa 00JalaeT MIHUPOKUM CHEKTPOM
ne4eOHO-poPUIaKTHYECKUX IP(HEKTOB.

bonee noopoono ¢ nawumu padbomamu MOMCHO NOZHAKOMUMBLCA 6 cepuu KHUZ noo

00uwum nazeanuem Axeaduomuka — HO8oe HANPAGIEHUE 8 HAYKe uzyuarouiee poib 600bl 6
HCUBHEHHBIX npoyeccax. A mak xce uzoasaemvlx Akademueii KHuz, 6udeo hunomos u m.o.
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