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BBE/IEHHE

Bcerenrasg, MmpoBOe NIPOCTPAHCTBO NPOHHBAHO JYIACTOM
smeprmeii. Ecim cxomenma MaTephnm B BHJE 3BE3JI, IJIAHET,
3arafloYHBIX OYJIbCAPOB M KBA3apoB, OJYHIAIOIAX KOMET H
MeTeopuToB B Macmrabax Bcedenmoit — pefikme siBIeHHA, TO
TOTOKHW Jydedl, MOPOKIaeMble WMH, HAMOJHAKT BCE IIPOCT-
paEcTBo. B KayKmoil ero Touke eMeCeKyHIHO MOYKHO 00HADPY-
JKATH UWOTOKE H3mydeHumi — pagmanmio. OrpoMHBIE MacchHl Be-
IecTBAa B HEPAX 3Be3]], BCTyNas B AfEPHBIe Peaknum, IIpe-
BPAIAIOTCA B JYYHCTYI0 SHEPIHUI0, BHIMEIAEMYI0 B OKpYy-
RAI0INee MPOCTPAHCTBO. BCNBIMKA HOBBIX 3Be3JI, POKICHAE W
ruGesb TANAKTHK, CKATHE M KOHIEHTPAIUs BeI[ecTBA IpPH
3aTyXaHOHA 3B€3]], B3PLIBE 00PasyIOMUXCcA 3Be3[-KAPIHKOB H
[pyrde eme AajJieKo He O3HAHHBIe, HO IOCTOSHHO IIPOMCXO-
EAmue Bo Bcenenmoit mpeBpameHusA MATEPHH COMPOBOMA-
I0TCA OrPOMHBIMEH BBHIOpOCAMHE JYy9HCTOH SHEPTWH B BHe
9JIEKTPOMArHATHHIX KOJeGaHMA BceX MWAIAa30HOB W IIOTOKOB
DJIEMEHTAPHBIX YACTHI M KOPIYCKyJ, HAYMHAS OT HEYJIOBH-
MOro HEATPHHO W KOHYAS TAKEIbIMH AAPaME aTOMOB,

B 1923 r. 8 Ilerporpage BHJAOIMANCA YICHBIA A MBICIH-
Tedb arafieMuk Baagmmup Vsamoswmu BepHajckmit umcan
B cBoeM ocHOBomojaraomem tpynae «Bmocdepan: «Us me-
BRIMMEIX M3JIy9eHU HaM H3BeCTHHI MOKa meMHOrme. ME efiBa
HaYmHAeM CO3HABaTh WX pasHOoGpasme, MOHEMATH OTPHIBOT-
HOCTh W HETOJHOTY HAIIHX HpelcTaBleHmI 00 OKpY:RaomeM
W IPOHHKAoINeM HAac B Omocdepe MEpe H3IydYeHHH, o6 mx
OCHOBHOM € TPY/IOM IOCTHKIMOM YMY, OIPHEBHIKIIEMY K HHEIM
KapTUHAM MEPO3JaHHA, 3HAYCHHH B OKDPYKAIOIIIX HAC IpO-
Ieccax... Hpyrom mac, B mac cammx, BCIOLy H Beame, 0es
IepepriBa, BEIHO CMEHAACH, COBIANAS W CTAIKABAACH, UIYT
H3IyYeHud pasHOil MImHEBI BOJHEL .. Diaromaps xocmmue-
CKMM m3IyueHHmaM Ouocdepa NoONyIaeT BO BCeM CBOEM
CTPOGHEN HOBBIC, HeOOBIYHbIe W HEMBBECTHHIE JIf 36MHOTO
BEIIeCTBA CBOHCTBA. . .» |

! Bepradcruii B. H. Buocgepa. JI., 1926.
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Bepnmapckuit 6eur TBepio yBepem, uTO HAMIM IpejCTABIE-
HOs 0 PONM pafuamum, KOTOPOH mpoHmW3aHa Bes Bceememmas
m Guochepa 3emum, pacmmpaArcAa B Onmkaiimem OGymayime,
7aB Gojlee HONHGE IpefcTaBieHHe 00 MX POIM B BO3HHKHO-
BeHIN 7 pa3BUTHE Omocheps. B Te rofsr Hamm 3HAHUA O Y-
YaxX ¥M3 MHEPOBHIX riyomH OBLIM elre 04eHb OTPHIBOYHEI. (Cie-
nyeT ynmBiaaTbea mpegsupermio B. VI. Bepmamcxoro, BrIcKa-
3BLIBABINETO MBICIN O TECHEIIEH CBA3M W 3aBHCEMOCTH 3€M-
HEIX IPOMECCOB OT MBIyYeHWH, HpoHE3EBaoIux BceexeHHyIO.
9Th mpenm ¢ KAKOBIM rojoM MPHOGpeTaloT HOBOe 3By4aHHe I
3HAYEHHE.

B macrosamee Bpema Qusnka faer moYTH WCISPUEIBAOITE
cBefieHnA 00 9IEKTPOMATHWTHBIX W3IYIEHUAX OKPYIKAIOIIEro
mac mmpa. B ra0m. 1 mpejcraBieHEI OCHOBHBIe HaHHBIE 00
atmx ayuax. llpm ee paccMoTpenmm BHEMaHHE CHENWAIKCTOB
pasimdHEIX obNacTeil HAYKHW 3amHTEPECYIOT pasHble ee pas-
Ielbl. AcCTPOHOMBI, WCHOOJNB3YIOIMAe TUTAHTCKEE pajmoTese-
CKOIIBI, COCPEJlOTO0YAaT BHEMAHME HA MHOTOMETPOBBIX DAaJUO-
pogHax. CremmaimcToB pajiio W TENEBHNEHHA NPHBIEKYT
MeTpPOBEIE ¥ JIeIEMeTpPOBEIe pafmoBOJHEL. [ pajapHO# Tex-
HOKEW Hambollee HHTEPECEH CAHTHMETPOBHIM H MEJIIMETPO-
BBl AWama3oH. XHMUKOB, 0COOGHHO (POTOXHMHUKOB, 3amHTe-
pecyior mEQpaKpacHas, BugmMas u yiabrpaguomeroBas (YD)
gacTd cuexTpa. JlasepHas TexXHMKa, He3aMEHHMAas B KOCMHE-
gecKoil ¢BASH W BO MHOTEX IIPOM3BOJCTBAX, BCEIENO CBA3AHA
¢ BupmMmoilt m Y D-061acTei0 3MEKTPOMATHATHBIX HBIyIeHUN.
CrmenuanucTsl B 001acTH pafuanuoOHHON XuMUH, fe(eKToCKO-
OHM MeTanioB, 6ypHO pPa3BHBAIOINENCS AaTOMHON SHEPreTHKH
BCe CBOG BHHEMAHHIE YMEIAT KOPOTKOBONHOBHIM, BBICOKODHEP-
TeTHYHBIM HU3IyIeHUAM — HOHUBUPYIOIIUM H3ITYICHAIM.

A Temepsr WOCMOTPEM Ha 9Ty TAbIMIy riaasaMm OWOJIOTA.
Haryo poxp mrpaior sieKTpOMarHHTHBIE W3IYyIEHUS B BO3-
HOKHOBOHWH, Pa3BUTHH, CYIIECTBOBAHUE JKUSHH Ha HAIIeH
nnagere? Hax onm BospeficTByioT Ha sREBBIe opraxmaMsr? Yro
HOBOE W Ba)KHOE MOABWIOCH B HAyKe 3a IOCIegHEee BpeMms
0 B3aMMOCBSA3H JIYINCTON DHEPTUU ¢ JKMSHBI0 Ha 3eMmie?

OrBedasgs Ha 3TH BOLPOCHI, cliefyeT Operkie BCero IOf-
YepPKHYTh, YTO UEIOBEIECTBO ¢ TIYOOKOM IPEBHOCTH B3HAJO
TOJIBKO O CPABHUTENHHO HEGOJNBIION YaCcTH CIEKTPA HIEKTPO-
MArHATHBIX MBIyIeHHN — Y3KOM moioce BHmUMoOro cBera. bia-
TOTBOPHOE BJIMAHWE COJIHETHOTO CBETA, IOJ[ JKEBUTEIHbHBIMEI
JygaMnl KOTOPOTO HOCHEBAIOT yPOKaW Ha MOJIAX, CTAJO Iep-
BHIM 3HAHWEM 9YeJOBEKA O 3aBECHMOCTH KU3HH Ha 3eMmie OT
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Tabauga 1
CUEKTp SNEKTPOMATHUTHMX N3ITyueH il

JlinHa BOJIHBL
- YacroTa, Y
Wamyyenue npyrue 1 KBaHTOB
cM eIVHUIE] c
PapmnopoaEEl 108 1 x¥mM 108
104 107
KopoTkme pagmOBOJIHEL 103 10 M 108
YBY 10 109
MUuKpoBOIHE 10° cM 1010
101 101+
10—2 1012
UndpakpacHse Tyqm 10-3 1013 1 3B
Bumumeiit cser:
KpacHHI 700 BM
OpaHyKeBEII 620 EM
JKEJITHIE 10~% | 580 M 1016 1—3 »B
3eJIeHHIH 530 EM
CHHWI 470 Em
$mOIeTOBEII 420 Em
Bawmskuit yuasrpaduomer 300 M 1016 3—12 3B
Jaseknil yasTpadimoseT 200 mmM 1017
[l IAHEOBOJHOBEE PEHTTe- 10-7 102 A 1018 41 5B
HOBCKHE JIyTd
KoporroBosaHOBHe pemtre-| 1078 14 1018 12 xaB
HOBCKHE JIy9HI 1079 —0,12MsB
-m3IydenTe 10710 | 1024 1,2—5 MaB

ayaumcroit smeprmzm Commnma. Ilpommo mmOro crosjeruii, mpe-
JK[le 9eM YelI0BEYEeCTBO MOHSMJO, YTO BCA DHEPrHA, HCIOIH3Y-
eMasA TPH C/KUTaHEM [POB, HeTH, KAMEHHOrO YIIA — 3TO
Iyancraa sHeprus CONHMA, aKKyMyJIHpPOBaHHAS 3eMHOH pa-
CTHTEIbHOCTEIO.

Yuerne o (orocuETese Kak TI06AILEOM IIpoIecce, OJa-
roflapsa KOTOPOMY CyIMecTByeT JKH3HbL Ha Hamell IIaHere,
BOSHUKIIO B IMPONIIOM CTOJETHH M HOJYIWIO OIecTAmee pas-
Burue B Tpygax K. A. Tmmupsasesa, M. Hexbsmra, A, H. Te-
permna, A. A. Huuunoposuua u gpyrux yaessix. O meM Hanm-
CAHBI MOHOTDA()ME W HAYIHO-MOMYJISApHBIE OPOIIIOPEL,

Hpyroe sameuartenbHoe ABIeHHme B OWONOTHH, TOMKE CBA-
38HHOE ¢ BHAEMOMA YacThl0 CIOEKTPA, — BOSHHKHOBEHHE
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y KHEBBIX OPTAHH3MOB CIENMAJLHBIX (JOTOPEIENTOPOB, HAUU-
Hag oT (OTOTPONH3MOB y IPOCTEAMMX W PACTEHHA M KOHIAA
BpeHneM Y SKEBOTHBIX W TeJI0BEKa.

SpeHme, IO3BOJIAIMEe BOCIPHHEMATHL BCIO KPAacoTy H#
MHOTOKPACOTHOCTL OKPY/KAOM[Ero Mmpa U OPHEHTHPOBATHCH
B IIPOCTPAHCTBE, TAKKEe WCCIENyeTCs B TEUeHWE CTOJNETHH.
B macrosmee Bpemsa XOpomIo U3BeCTHBI W OUTHYECKOE YCT-
poiicTBO riaza, m TOHKZmE (DOTOXMMUYECKHE PEaKIUu, IIPeod-
pasyiomue KBaHTHI CBETA B HEPBHBIE MMIYJIhCH. Ml 3HaeM
I O 3aMeJIaTeNbHOM YCTPOHCTBE 3PHTENBHBIX IEHTPOB
B IeHTPaJIbHO! HEePBHOH cHcTeMe, MO3BOIAIOIEM € OIPOMHOH
CKOPOCTHI0 AHANM3UPOBATH, HMHTEHCHBHOCTDH, AJIAHBL BOJH «
IPOCTPAHCTBEHHOE PACIOJIOKEHIEe MOTOKOB KBAHTOB, Mafiaio-
IMEX Ha CeTIATKY Iasa. DTOMY SBJIGHUIO TOKe HOCBAIEHBI
MHOTOUMCICHHBIE CIenualbHble m3fanusd. Vsaydenme B nma-
mas0oHe BUUMOrO CBEeTa, HECMOTPA HA ero HCKIIIATEILHEIH
HHTEpeC Ia OWONOrWEM, OCTAaeTCs 3a pPaMKaMU DTOM KHHTH.

OG6macTh HEBUAWMBIX W3IYyYeHHi JEeKAT KaKk B CTOPOHE
Gosee MIAMHHBIX, Tak u Gojee KOPOTKEX BONH. [mamazom pa-
IUOBOJIH TOJBKO HAYMHAET WHTEpecoBarh Owoiora. Eime He
SICHO, BO3/IE/iCTBYIOT M OHM Ha XWBHIe CECTeMEL. Bce Goin-
IOFii WHTEPeC BHI3BIBAIOT CAHTHMETPOBEIC W MEJIIEMETPOBEIE
BONHBL. B mociemmme romsl cTaim HaKAWIMBATHCA (PAKTHL 00
®X BO3jielicTBUE Ha Gmomormdueckme o6beKTH. Vcmomb3oBaHme
9TAX HM3IydeHNH B NPOMBIIIIEHEOCTH BO3pPactaer, M0ITOMY UX
BO3MOJKHOE BIHAHNE HA YeJOBEKA — BOIPOC, HMEIINUi He
TOJALKO TEOPETHIECKMiT WHTEepec. YJIBTPAKOPOTKEE W WH(pa-
KpPacHBIe BOJHBI OKA3BIBAIOT TEIIOBOE BO3JEUCTBHEe HA TKAHI
OpraEW3MOB, 9TO IMHPOKO HCHOIb3yeTcs B MEJHIUHCKOIM
IpaKTAKe W CEeJbCKOM XO3SUCTBE.

OcHOBHOe BHEMAaHFe B 9TOil KHUre MBI yHeINM HOHU3H-
pylomeit pagmanum, o0gafalomeil Ype3BHIIANHO CHILHEIM T
MHOrooGpasHEIM BJIHAHWEM HA JKUBBIE OPraHW3MEBI, JHAYU-
TeJIBHBIA IPOrpecc B TOM 00JACTH JOCTUTHYT WMEHHO 3 I0-
cienaue ropsl. IlomydeHmsie mammHble, IOKA emle Majo WH3
BECTHBIE, 3ACTABIAIT [MO-HOBOMY ONEHHTh M HEPEOCMBICIHUTDL
3HAUEHNE MOHW3HPYOINUX HBAYICHWH IS DBONIOUUEM U FRU3-
HeJeATeNILHOCTH HAa HalleH IIaHeTe.

He memee muTepecHa fyia Oumosora m 00IacTh KOPIyCKY-
JAPHBIX MOHUBUPYIOINUX H3IydeHmil, TaKWX, KaKk Q- u B-1ydn
PaIUOHYRIAIOB, IOTOKA DIEKTPOHOB W IPOTOHOB, TeHEPUpYe-
Mblé COBPEMEHHBIME YCKOPHTEJIAMH, HEHTPOHBI ATOMHEIX pe-
AKTOPOB MWW IJ-ME30HHI W SpPA TAMKEIBIX HYKJIHJAOB — KOC-
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mmaeckmx ayueir., Kopuyckyunsapmsie mamydeHEms oO6Iamaior
BBICOKOH 9Heprmei, gacro OOILIION NPOHHKAIOMEH C€Im0coG-
HOCTHIO, AKTHBHO B3aWMOIEHCTBYIOT C aTOMAaMH W MOJEKY-
JaMI JKEBHIX OPTraHM3MOB, BBRI3HIBAsA HMOHE3ANUIO, 06pasoBa-
HFE BBHICOKOPEAKTHBHBIX CBOOONHBIX DAfWKAJOB, SMepHBIE pe-
akqum. Bee 910 MOMKeT mMerTh TiIy0OKEe WOCHENCTBHA [

KU3HEeATETbHOCTH KIETKH, TKAaHH, OPTAaHH3MAa. BBUIY cxoni-

CTBa BO3MEHCTBHA HA BEIIECTBO KOPIYCKYIAPHBIX H TAKUX

DIIEKTPOMATHUTHBIX M3JIyYeHUH, KAK PeHTTeHOBCKIE U Y-IyYH,

X 9acTO0 OOBLEeIWHAOT B TPYIIY HOHUSHPYIOIIe# pagmanum.

Hna Gumomora, wmcclexyiomero IOCIHENCTBHEA JeiCTBHEA

MOHWBUPYIOIEH pagmauy HA JKUBBIE OPTAaHHU3MEI, X CO00IIe-

ctBa m Omocdepy B I€JIOM, MCPBOCTENIEHHOE 3HAUCHHE MMEeT

KOJIMYecTBeHHAS XaPaKTePUCTHKA TOTJIOMEHHO# m035l. B Ka-

9ecTBe EJWHAUNH N3MEPEHWA IIOTIOMEHHON WOHW3MpYIOmeit

Pafmanum B COBPeMEHHO! eUWHON cHCTeMe efUHHUI IPHHATO

TaKoe ee KOJIMIECTBO, KOTOpoe coorBeTcTByeT smeprmu B 1 K,

moriomerHo# 1 Kr TRaEW. dTa eNWHENA IONYYMIa HA3BAHOE

rpeit (I'p) B dwecTs KPYHHOro AHTIMICKOTO pPammoGHOIIOra

JI. T'pea. OpmEaxo oHA HpEEATA CPABHHTENLHO HEJABHO X eIe

OPOYHO He BOIIJIA B Pammo0moiiormio. B KadecTBe eqmHEMIE

I3MepeHnd MOHW3WPYIOMeH pajuanin dalne HCIOML3yI0T Be-

amanay B 100 pas memsmyto — pap !

Temeps, Korxga MBBECTHO, 0 KAKOH Pafimamum HOHET peds,

I KaKOBO ee BO3/IefiCTBHE Ha JKUBEIE OPTaHW3MBI, YHTATEIIO

HHTEPECHO y3HATDH, T7ie¢ M B KAKOM KOJHYECTBE IPHCYTCTBYIOT

9TH HEBHJWMEIE JTy9W B OKpY:KalomeM Hac Mmpe. Kar mx Boc-

IPUHAMAIOT BHPYCHI, GAKTEpHH, PACTEHNA, HACSKOMEIe, XIa[HO-

KDOBHBIE W TEIUIOKDOBHEIE SKHBOTHEIE, B IIEPBYI0 OYepeqb

gesnoBek? Hakyio posp cbirpanm 5Tm m3IydeHHS B BO3HHKHO-

BeHWV JKU3HNM HA Halleil IaHere, B ee dBoaoruu? Kax or-

Pa3ATca Ha pasBETHH OyAyImell KU3HH 9eI0BEYECTBA CO3MA-

BaeMEle B rio0alpHOM MacmTale HOBBIE, OUeHb MOIIHBIE MC-

TOYHZKM 9TUX W3IyIeHW? ABTOpP HOCBATHI HOYTH BCIO CBOIO

JKUSHDb B HayKe DeINeHWI0 MMEHHO STHX BOIpocoB. M xorsa

ellle ITaleKo He BCe fACHO, MHOTOE y’Ke TBEP/0 YCTAHOBJICHO.

Paccrasats 06 aTOM — 3aj1a9a [aEHOM KHATM.

' 1 pag coorsercTByer sEeprmm B 100 spr, mormomenmoit 1 r Tramm,
100 pax=1 Tp. Membmme egmmmmer: 0,001 pafx=1 wmpam Korma
AMenT HeIo ¢ 60JII>]I[HMH JA03aMH, B KadYeCcTBe €IWHHUILI HCIIOJb-
syior 1000 pag=1 xpag=10Ip mim 10° pagx=1 Mpag=10‘Tp. Brep-
TAI0 M3IyYeHMi OOBIIHO M3MEPSIOT B SIEKTPOHBOAbTAX (3B); mm-

poic(())s HBCHOJIB3yIOT creffyfomue egmEnnsl: 1 k3B=10%B m 1 MsB=
=10%B,
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Taasa 1

ECTECTBEHHBII ®OH
NOHU3UPYIOIMNX W3JIYUYEHUN

T'ne 6B MBI HEH HaXONWJINCH — Ha 3HOMHOM IOTe HJIH Ha [aje-
KOM CeBepe, B [OJMHAX WJIH BLICOKO B TropaX, Ha CBeKeM
BO3yXe WJIW B IIOMEINEHNW, HA OTABIXe B CAHATOPHH WJIH Ha
pabore, OKpY:KEHHbIE COBPEMEGHHON TeXHWKQHN, Ha MapOXofe,
B TOe3fle WM B CaMOJETe — HAIle TeJI0 MOCTOAHHO NMPOHU3BI-
BaeTCd BEICOKODHEPTETHYECKIME (DOTOHAMH W KOPIYCKYJIaMn
wormsmpyomeil paxgmanuu. Ilajas ma opraHWSM W3BHE, OHH
IPOHMKAIOT BO BCE THAHM W OPraHEI, I/[e OTHAIOT CBOIO DHEP-
THIO MOJNEKYJIaM H CTPYKTypaM KJIETOK.

B Gompmom woiumuecTBe OHE 3apOKAAIOTCA BHYTPH Ha-
IIEeTo TeJa OT HaXO/AMMMXCA B HEM DPANMOAKTHBHEIX BEITECTB,
7 TOTHA BEPOATHOCTL X HOTJOIIEHHS TKAHAME HOBBIIIAETCSA.
Peup mper o BBICOKODHEPreTHIECKHX (POTOHAX W UYACTHIAX.
VIx sHeprus BO MHOTO pa3 MPeBHIIIAET DHEPTUI0 JN000H XAME-
YecKoit c¢Bsism B Mouekysie. CTONKHOBeHME TaKHX YaCTHI
¢ MOJeKyJaMy Hamero Teixa — 9TO, KaK IIPaBWiI0, KaTacT-
poda IS MONEKYIB: OHA PACIAJAETCA, MEHAET CBOI0 KOH-
urypanmio, TepseT OFHE cBOMCTBA M HpHOGPETAeT COBCEM
mubie. B Hacrosamee BpeMsa MOSKHO OYeHL TOYHO YUHUTHIBATD
KOJIMIECTBO TaKmWX coObITHil. Pacuers TOKA3bIBAIOT, ITO KarkK-
IyI0 CeKYHTYy B OprammsMe denoBexa BecoM B 70 Kr B cpef-
HeMm mpomcxopmt Oxomo 500 THIC. TAKUX MOJEKYIAPHBIX Ka-
ractpod, 500 THIC. CTONKHOBeHHE MONEKYI ¢ WOHH3HPYIO-
IMuME 9aCTHNAMM, COMPOBOMIAIOMIXCA BDEMEHEBIM MM 10>
CTOAHHBIM H3MEHEHHEM CBOICTB DTHX MOJIEKY.

O6myaenne OT eCTeCTBEHHHLIX MCTOYHHKOB HE HA MUHYTY
HE O0CTAHABIMBACTCA: CEKYHIBl, MEHYTHI, aCHI, JHH, TOIBI He-
TIPEPBIBHO HIET 9Ta MUKPoGoMOapaupoBKa HAmux KieTow. e
MOCHENCTBUA TOJHKO 3a MOCHETHHE TONLI CTAHOBATCH SCHBI
firaromapsd MHOTOYHCICHHBIM Pagmo0MOJOTHIECKAM WCCIeI0-
BammaM. VI, xar wacro OblBaeT B HayKe, TO, 94TO KaszaloCh
OYEBUHBIM eI[e HECKONLKO IIeT Hasaj, mpmobperaer HOBOE
OCBeIIeHHE B CBeTe MOXYIeHHHIX (parroB. Ecam B 40-x m
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fame B madasge 50-x rojoB yueHble HMeIn BooOIe OUYeHb
CMYTHBIE IpEJCTABICHHS O eCTeCTBEHHOM (DOHE Pajwmarum, TO
TEeph yiKe HCHO, YTO ero Helb3s HTHOPHPOBATH, o0Cy:Kmas
Takme WPOOJAEeMBbl, KAaK IPOHMCXOK[EHNe KU3HU, DBOIIOIH,
crapenme, kamneporenes u mmoroe Apyroe. Ho o6 orom peds
moHeT HUMKe, a ceddac pPaccMOTPHM, 9eM BBIBBIBAETCS IIO-
CTOAHHOE O0NYyYeHNEe JKUBBIX OPraHW3MOB M KaK OHO M3MeH:A-
eTcAa OT YCJIOBHX mX cylmecTBoBaHWA. Mbl pasimdgaeM BHeII-
Hee O0IydeHHmE OT MCTOYHHKOB, PACIOJOKEHHBIX BHE Opra-
HU3Ma, I BHYTPEHHEe — 0T IHKOPIOPHPOBAHHEIX, T. €. BRIIO-
YeHHBIX B OpPTaHH3M paJHOAKTHBHBIX HYKIWmoB!. Bmemmee
obnydeHne ciaraercsa m3 OOMy4eHHS BTOPHIHBIMH KOCMHIYEC-
KOMHA JIy9aMH, JOCTUTAIOMUMHE Omocepsl 3eMidm, W m3Iyde-
HOAME PAaJUOHYKIUIOB, PACCeIHHBIX B OKPYIKAIOIIUX HAC
3eMHBIX MOPOJAX M CTPOUTEILHBIX MaTepHalax.

HocMuuecrasa pagmanus

W3 memp mmposoro mpocTpaHcTBA, OT 3BE3[ HamIei raxak-
THKH, & BO3MOMKHO M [PYIMX TaJaKTOK, B MeEKIJIAHETHOE
IPOCTPAHCTBO IIOCTOAHHO HANpPABIEH IMOTOR HEPBUYHBIX KOC-
MHUYECKHX Iydeid, COCTOAIMA M3 BHICOKOIHEPTETHIHBIX HPO-
TOHOB, MOHOB TeJH, TAMKENBIX YACTHUI, DIEKTPOHOB, (DOTOHOB
I HeATpmHO. 3HAYMTENbHBIA BKJIAN B 9TOT HOTOK BHOCHT I
pame ConHme, meIyckaomee, DOMIMO BHINMOTO CBETA, MOII-
HOe YIbTPAQUOIETOBOE H3INyYEHHEe M IOTOK BHICOKOIHEPTe-
THYHBIX IPOTOHOB.

IlepBsiit Gapnep, ¢ KOTOPHIM CTANTKWBAIOTCA KOCMUYECKHE
ny9yn Ha OyTE K Omocdepe, — MAarHATHOE IOJe 3eMIHm, OT-
KIOHAIOWIee 3apsA/KeHHbIe YACTHIH KOCMIYECKON pafmanmu,
He flalomee WM JajKe [OCTHYh BEPXHHUX CIO0EB aTMOC(EpHL
OTriIOHeHHEle MATHETHBIM IOJEM JaCTHIBI KaK OBl 06TEKAIoT
HaIly OJaHeTy HAa PACCTOAHMH OT OJHOTO [0 BOCHMH 3€MHBIX
pajgmycoB, o6pasys pafimanuoOHHEE TMOsAca ¢ GONBINOM HHTEH-
cuBHOCTHIO 00nyueHms. (Pagmamma B sTEX moscax 00ycioB-
JleHa BJEKTPOHAMI W OPOTOHAMH C SHEPTUSAMH OT [IECATKA

! Kax ®3BeCTHO, PafimOaKTHBHOCTH OGYCIOBIEHA IPOIECCAMH, IIPONC-
XOMAIMEME B Afpe aTOMOB. PagmoaKTHBHBIE HJIEMEHTH MOTYT HAXO-
OUTBCA B BHAE aTOMOB, MOHOB, BXOJUTH B COCTAB MOJEKYJN, OJHAKO
9TO He BIHSET HA WX PafHOAKTHBHOCTE. I109TOMY B pagmo0moIormm
IPUHATO TOBOPHTH O DPAJMOAKTHBHLIX HYKINJAX BHE B3aBHCEMOCTH
OT UX XHMHIECKOTO0 COCTOAHMA.



B 1o coren MaB.) Pagmammonnsie mosca 3emun, mpejcras-
uaomue GONBIIYI0 ONACHOCTH JIsi KOCMOHABTOB (IIOJETHI
¢ JNIONBMZ BCerja INIaHEPYIOTCA ¢ pacdeToM MUHIMAILHOTO
npeOHBaHUA B IPOCTPAHCTBE pPAJMANUIOHHEIX IIOSCOB), He
BINAIOT HA PAIANEOHHYI0 0GCTAHOBKY HA 3€MHOU IIOBEPX-
HOCTH.

MaranTtHOE mONe 3eMiim cO3MaeT MOINHYI0 3aIIATy Hamrei
[IaHETHl OT rallakTHYecKoil KocMmuecKoi pammarmuu. Mom-
Hy0, HO He abcomoTHY. JacTh BHICOKODHEPTeTHUHBIX IY-
"eil DIPOPHIBAETCA 9epe3s MATHUTHBIE IMOJA W IOCTOSHHO OOM-
fapaupyer BepxHHe ciom armocdepsi. VccienoBaHmA, Ipo-
BeJIeHHBIE Ha paKeTax KW COYyTHEKAX, MOKA3AJIH, 4TO MOII-
HOCTh TAKOro o0JIydYeHHS 3aKOHOMEDHO W3MEHAETCA B CBA3H
¢ 11-7eTHEM CONHEYHBIM I[TKIOM.

Ilprunay moO0HBIX W3MEeHEHHWH BHIACHHI AaRTITHCKHI
mccrefosarens E. H. ITapxep B 1966—1967 rr. Oxasamocs,
YT0 B TOMBl CONHEYHOHX AKTHBHOCTH YEHIHBAIOTCA IIOTOKH
IJIa3Mbl, HU3KOAHEPreTHYHBIX MPOTOHOB W 3JIEKTPOHOB, HCILy-
ckaembix ColHIEM, H3BeCTHEIE B ACTPOHOMUE IIOJ, HAa3BaHHEM
«COMHETHOTO BerTpay. CONHEUHDBIH BeTep OKABHIBAET BIMAHME
Ha MATHOTHBIG TOJA 3eMJHd, YCHIMBAA HX CHOCOOHOCTH OT-
RJIOHATH TAIAKTHYECKHe KocMmdecKue Iydu. VIsryderms coy-
HEYHOI0 BeTpa MAaJNO9HEPreTHYHH W TaKmke He HOpoOMBaIoTCA
gepe3 MAarHWTHEIE TOJA. B pesynbrare HAOIO[aeTca Iapa-
MOKCAILHAS 3aKOHOMEPHOCTHL. B rofpl yCHIEHHOW COTHEIHOU
AKTHBHOCTH BCJEJICTBUC YBEIMYEHNS MATHATHOH 3aIUTHl WH-
TEHCHBHOCTL KOCMHYECKOT0 00MyYeHUs 3eMiIn CHUKaeTcd, H
BaoOopor, HamGombmiasg O6IYU4EeHHOCTH 3eMAW KOCMIIecKOi
pagmanmeil mabmomaercsa B rofpl cmoroitHoro CoxHIa.

Boicoxosmeprermamsie  (40—100 M»sB) kocMmmueckme
IyYm, TPOIIENINNe Yepe3 MAarHHTHOE IIojie, BPHIBAIOTCA B ar-
mocepy. OdeHs HeMHOTHE W3 IHX MPOHAKAIOT I€pe3 BCIO aT-
Mocepy W OCTHralOT MOBEPXHOCTH 3eMJIH. BOIBIMHHCTBO e,
CTAJIKHUBASCh C aTOMaMH a30Ta, KHCIOPOMA, YIJIepofa aTMo-
cepsl, B3amMoeficTByer ¢ AApPaMH STUX aTOMOB, W, 06pasHO
BHIpasKasich, pasbmBaer mx BApeGesr:m, pPOKIAsd MHOMKECTBO
HOBBIX UYACTHI|: IPOTOHOB, HEATPOHOB, Ji-ME30HOB (IHOHOB),
u-Me30HOB (MHOHOB) %, 0o0pasyoIimx BTOPHYHOE KOCMUUeE-
CKoe m3nydeHme. Tak Kak 9TH 9acTHOH TOMKe 00IaJaioT dHep-
rmeit B mecsitkm MbsB, To, cramkmBasch ¢ [PYrEME SAApaMH,

2 Me3oHbI — dIeMeHTApHbIe YACTHILL ¢ MAaccoil GoabIme, 4eM y dIeK-
TPOHA, HO MEHbIIEe, €M Y IPOTOHA.

10



OHE TOPOKTAiOT HOBBIE MOTOKH W3IyIeHWH, 06pasyda Kackaf
BTOPHYHBIX KOCMUYECKUX JTydei.

YacTh HeHTPOHOB 3aXBATHIBAGTCA SAAPAMHA a30Ta, 06pasysd
pammoartmBEEt yraepom C'%. Muoms! Ierxo IPOHHKAIOT
B HIKHIOK 9acThb aTMOCQepPsl W HOXOMAT [0 IOBEPXHOCTH
3eMIm, COCTABIAS KOCMHIECKYI0 9acTh €CTeCTBEHHOTO (OHA
pajimanuy.

Ha ypoBme Mops BTOpHYHBIE KOCMIYECKHWe JIydYu B BHJE
MOTOKA HeHTPOHOB, MUOHOB U HJIEKTPOHOB COCTABIAIOT OKOJO
30% ot Bcero obmydsenma Gmocepst. ‘G BEICOTON mo3a 00Iy-
YeHWS 0T KOCMHYECKHX JIyuell 3HAUUTEIHHO Bozpacraer. [lig
muresein rop (1,5—2 KM Ham YyPOBHEM MODA) OHA NOUTH
B [Ba pasa BHINe, YeM [Ig KuTeled paBHmH. Ha BEIcoTe
10 ¥m (Ha KOTOpOH WPOXONAT TPACCH COBPDEMEHHON PEAKTHB-
HOW aBmammm) OONYyYEeHHOCTL KOCMUYECKO#W pajmanmeil yrxe
Ha DOPANOK Bhime, ueM Ha yposHe Mopa. Ha Bricore 20 M
OHA BozpacraeT 0ojee YeM Ha J1BA MOPANKA.

dTa BBICOTA WHTEPECHA C IBYX TOYEK 3peHms. Bo-mepBHIX,
HA TaKoii BHIcoTe OYAyT JderaTh B OXmKafimem Oymymem
IaccaKUPCKUe CBEPX3BYKOBhIe camonersl. CiemyeT oTMETHTS,
9TO0 HA TAKOW BEICOTE PE3KO YBEIHIWBAETCH KOJHIECTBO BHI-
COKODHEPreTHUHBIX THKENBIX YACTHI, IOYTH He JOCTATralom(uX
noBepxHOCTH Semaw. Pagmanms OT COTHEYHBIX BCIHIMIEK,
daxTUUeCKH He BIMAMAS HA 036 00IyYIeHHA HA MOBEpPX-
HOCTH 3emim, Ha BhicoTe 20 kM OyIeT pesko yBeIHMYMBATH
JO3HI 00JIydIeHns B COTHH W Jla’ke B THICAIHE pass.

Bo-Bropsix, Beicora B 20 KM EHTEpECHA W ¢ [PYrof TOUKZ
3perus. B Tpommueckmx mmporax 3eMim MONHBIE IOTOKE
HAarpeToro BO3IyXa YHOCAT B BePXHOE CIOW aTMOCQepHl 3Ha-
9ETENHHOE KOJXYECTBO MHUKpPOOPTaHW3MOB, GawTepwmii, CIOp,
OPraHm3MOB Mopckoro mwaamkrToHa. OmpepeineHme IIOTHOCTH
OPTaHMYEeCKOro BEIecTBA Ha PAasHBIX BHICOTAX IIOKA34I0, 4TO
mMeHHO Ha BHIcoTe 15—20 KM omHa gocrtWraer HamGONBIMEH
BenmamEsl — o 10 gacrum (aspomos) ma 1 cmi. Ha aroit BEI-
COTe adPOHEI GyAyT HAXOTUTHCH 3-4 Mecsra, MeIJIeHHO mepe-
mBWrasck B o6iacTw cpemEmX mmpoT. lIpmAmmas Bo BHmMa-
HUe BHICOKYI0 MONIHOCTh KOCMHYECKHX Iydeil, mosza, mOIy-

3 JTH BCUBIMKE ANATCH HECKOIBLKO YACOB W BO3HMKAIOT HEOTHOKDATHO
3a 11-merumit commeunniit mmkn Ciefyer, mpasia, OTMETHTh, YTO
CBEPX3BYKOBOil caMoJeT JeTUT ¢ GOIBINOIl CKOPOCTHIO W IACCAKMPHI
OyAyT HaxomuThcA Ha BhicoTe 20 KM B [{Ba pasa MeHLIIe BpPeMeHN,
YeM Ha COBDeMEeHHBIX CaMoJeTaX, 9T0, KOHEYHO, CKOMIEHCHPYeT

CYMMapHYI0 H03y 00JIyIeHmA.
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Tabaaga 2
[o3a, monygaeMas YelIOBEKOM OT KOCMUYECKHUX H3IyYeHHil

Io3a 3a OnpeneneHHN 0TPesOK

BpeMeHH, Mpa,
MecTo npeGbIBaHUA P » Mpag

yac MecAl roju
CperEre IITPOTH Ha YLOBHE MO- 0,04 2,3 28
ps
Toper Ha BeICOTE 1,5—2 KM 0,06—0,08 3,5—4,6 42—56
Peax1nEHI caMmoier (BEICOTA 0,4 — —
10 BM)
CBepx3ByKOBOII camoser (BBICO- 4 — —
Ta. 20 KM)
CBepx3ByKOBOIT camozer Bo Bpe- | 400—4000 — —
MS COJTHEYHOW BCIBIIIKH

YeHHAs MUKPOOPTraHM3MAMM, MOKET JOCTHTHYTH HECKOIBKHEX
paj, a B TOABI TOBBIMIEHHON COJHETHON AKTHBHOCTH — U CO-
TeH paji. B cpegEmx mmporax 0GIyTeHHBIE MEKPOOPraHU3MEL
BOHAYT B HIKHEUE CJIOW aTMoc(ephl W BEIIANYT ¢ OCAgKaMU
Ha moBepxmocTh 3demim. B riasax, rge Oymer obcy:kmarbes
npobiema OHONOrmYECKUX HOCHENCTBUII MAalbBIX 103 pajda-
IHH, PACCMATPHBAIOTCS BO3MOJKHBIE PE3yJIbTATHI TAKOTO IIe-
peobnydeHnss B BBICOKHX cioax armocdepsl. I'myboras mpo-
HUKAIOIMAsA CIOCOOHOCTL BTOPWYHBIX KOCMUYECKHX W3Iyde-
HOfl 00BsAcHAeTcsa Goispimoil »pueprmeil. Bor mouzemy Tak
TPYAHO ®30aBUTHCA OT HX HOCTOAHHOro BosgeicTBms. lia
TIPOBeEHASA DKCIEPIMEHTOB ¢ PE3KO HOHIKEHHBIM KOCMTIe-
cKuM obnydenmeM (U3NKU 0GOPYAYIOT CIeNuaIbHEIE Jabopa-
TOPUHE B TYHHEIAX, IPOJOYKEHHBIX ¥ OCHOBAHHUS BBICOKHX T'OD.

B rali. 2 mpepcraBieHsl 03Bl 00JYICHHA UeI0BEKA KOC-
MUYECKUMH H3AYICHNAMU B PA3HBIX YCIOBUAX CYHIECTBO-
BaHNA.

3eMHas pajmanus

Bce xuBoe Ha 3eMie maxOUTCA MOJ HOCTOAHHBIM BO3JIEHCT-
BHEM W3IYIEHHN OT PACCeSHIBIX B OKPy)Kalomed Hac IpH-
pofie PamgmoaRTHBHBIX HYRIumoB. OMHM H3 HOX IIOCTOSHHO
o6pasyiorcsa B arMocepe W Ha IOBEPXHOCTH 3eMIE B pe-
3yJIBTaTe ANEPHBIX pPEeaKmuil, 0CYIIeCTBAAEMBIX KOCMIIeCKIMA
aygamu, Hak yke roBopmiock Brimme, 3axBar HeHTPOHA
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Ta6anna 3
CgoiicTBa ypaHa M NIPOXYKTOB €ro pacimajga

OHeprua uanydenuii, MasB
Papnonyraug Egg;wgacnana

- 8- 1-
Ypaur U238 4,51-10° roga | 4,15—4,20 — —
Ypan U234 2,47 .10° Topia 4,72 — 0,053
Pazmit Ra226 1602 roma 4,18 0,186
Pajion Rn??? 3,8 mms 5,49 0,510
(ra3006pasHELii)
Pa}iuoahmmmﬁ 21 rop, 3,72 0,016—0,061| 0,047
HM30TON cBuHIQ Ph?10
CrabmrsHEit CBHHEIL
Pb?ob

aTOMOM a30Ta BefleT K& 00pa3oBAHUIO PATMOAKTWBHOTO YIie-
poma C!4, 3a cuer AmepHLIX CTOIKHOBEHWH 06pasyioTcs pa-
mumonyrammer H® (tpmrmit), Be” (pagmoakTmBHSI m30TOI Ge-
punana), Na?? m Na?® (pagmoakTHBHBIE HB0TONBI HATPHA).
C rournm spemmsa BEemmnx obmydareneir C'* m H? me mpumm-
MAIOTCA BO BHHMAHHE BBHLY OYeHDb MATKOTO H3IYIEHHS STUX
nsoronoB. Pagmoaxrmprpie Oepmiinmii W HATPHH [AIOT BBICO-
KODHEPreTHUHble 1, CJIEI0BATENHLHO, IIy00KO MIPOHHKAIOIIHE
B- m y-msmydemms, T. e. yIacTBYIOT BO BHEIIHEM OGIyIeHHH
/KUBBIX opraEmamoB. Onmaro ux 06pasyercs HacTOMLKO MaJlo,
9T0 YAENbHBEIN BRIA] B 00myo 00JyIeHHOCTH OKA3HIBAEGTCSH
HAYTOIRHBIM.

Wraue obcrout femo ¢ €CTECTBEEHBIMA PAfHOHYKIMTAME,
TaKUIMH, KaK ypaH, TOpPUid W PafHOaKTHBHBEI{ HM30TOI KalWA
(K*), m mpomyxramm mx pacmaga. Kax wmssecrro, ypam-238
ofpasyer IeIylo cepuio HpojyKToB pacmama. B Tabm, 3 mpm-
BefleHa XapaKkTepuCTHKa JuIlb Hambolee WIHTEPECHBIX U3
HEX € TOYKEM 3DeHus uUX ydacTusa B o0ayueHmm Gmocdepsl.

Muorme ROpOTKOKUBYINUE, TPOMEKYTOYHO 00pasyomuecs
HYKIHABL ABIAIOTCA Tawie m [-mamydarensamu. llpmpommerit
pajmit, HampuMep, W3Iy9aeT O-, B- M Y-Iy9d, Tak Kak BCerja
COZ[ePIKAT HEKOTOPOe KONMYecTBO TAKUX IPOAYKTOB paclafa
(mogepHEe BIEMEHTHI).
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Tabaunma 4
KoHeHTpanuA pajNoHyK/IHX0B B 86MHBIX IOPOaX

Konmenrpanus, Ku * 1%032“%‘;‘9:3_‘““
TUI NOPOxK core 1 M oT
K g8 Th2? ]l‘la(l)(ll.’v)ea};;;liioc'rn,
VI3BepsKeHHEe TTOPOJRL:
TPaHAT 27 1,6 2,2 12
THIODHUT 19 0,62 0,88 6,2
0a3aabT 6,5 0,31 0,30 2,3
JIOpHT 4,0 0,01 0,66 2,3
Ocafo9HEe MOPOJIHL:
M3BECTHAR 2,0 0,75 0,19 2,0
Kap6oHaT — 0,72 0,21 1,7
MeCIaHAK 10 0,5 0,3 3,2
cllagem, 19 1,2 1,2 7.9

[lnuTenpHO JKEByIIHE BIEMEHTHI — YPaH, pajmil, CBH-
Hen-210 — coCTaBIAIT 3HAYMTENLHYIO 9YACTh 36MHOTO H3ITy-
weHus. PaJjoH Bcerga MpECyTCTBYeT B IPH3EMHOM BO3LYyXe,
BHI3BIBAS OONyUeHWE HOBEPXHOCTH Teja W JETKWX LPH ero
B/IBIXQHUM.

To e MOMKHO CKa3aTh W 0 BTOPOM IMHPOKO PACIpPOCTpa-
HEHHOM eCTeCTBEHHOM pafmomyrimne — topmm (Th?3?), mme-
fomeM BpeMs noxypacmaga (B. mw.) 1,41-10'° roga. Ilpm pac-
maje PpagmOAKTHBHOTO TOpmA  o0pasyworcs  pagmii-228
(8. m 5,8 mer), ropmit-228 (B. m. 1,9 roma), KOPOTKOKREBY-
muit pagor-220 (B. m. 55 ¢), mpespamasch B KOHEIHOM pe-
3yJbTaTe B CTAOWIBHBIA M30TON cBHHIA Ph208,

Haxomern, Tpermil, campiii pacmpOCTPAHEHHEI €CTECTBEH-
HBIL papuomywamm — oto pajmoaktusEE ‘K mocrosmmo
COIIPOBOMKAIOMMA NPHPOMHELA, CTAOWMILHEBIN KaIWi, WMeIo-
mui Bpemsa moxypacmaga 1,26-10° per m memyckaommi wpm
pacname B= (1,38 MsB) m y= (1,46 M»B) ayum. Komunent-
panusA 3TUX PAJUOHYKRJIMWIOB B OKPY/KAOMIHX HAC TOPOJaX
Kome6ierca B MUPOKHX mpepenax (rTabi. 4).

PagmoakTwBHOCTE TOYB TOMKE CHIBHO BapbHPyeT B 3aBH-
CEAMOCTE OT COPOIWOHHBIX CBOMCTB, IIyTeir o06pasoBamHuA,
IPOMBIBAHAA CTOYHBIME BOgaMu (pasimyme II0 BeXHINHE
B 9-6 pas).

4 EJIEHH]I& U3MEPEeHNsg AaKTHBHOCTH PAJUOHYKIHOB MOJY4YHJIa HAa3Ba-

ame Hiopm (Hum). [lna Mamsix akTHBHOCTEl mCIONB3YIOT IIAKOKIOpH
(nHm); Km=10'2. oKm.
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O6nyuensie oT 3eMHBIX PafHOHYKANA0B B GOJIBIION Cre-
[OeHH 3aBHCAT OT CHEKHOr0 IIOKPOBA, BIA/KHOCTH IIOYBHL H
maske BPEMEHHM CYTOK. [leficTBMTENHLHO, cI0# cHera m GONB-
Imasg BIAKHOCTh DKPAHUPYIOT M3IY4eHWS IIOUBH, W 00Ias
m03a B TMpU3eMHON aTMocdepe cEmRaerca. Hodusio ¢ mormixe-
HOEeM TeMIIepaTypsl raso00pasHbiil PajioH PaccemBaeTcA Mefi-
JleHHEee, YeM JIHEM B JRapKyIo HOTONIY, W f03a OOIydeHHs HA
TIOBEPXHOCTH IIOYBEI BO3PACTAET.

B pasnmumsix gactax cBeTa, B PAsHBIX CTPAHAX W OT/ENb-
HEIX MECTHOCTAX KOHIIEHTPANWS eCTECTBEHHBIX PAHOHYKJIW-
JOB MOJIBEep/KEHA 3HAYATEILHBIM KOJIe0AHWAM, W COOTBETCT-
BEHHO M3MEHSEeTCA CPeHsas 00JydeHHOCTh HACEIeHH.

Vamepenns cpegueil MOTIOMEHHOMR O3 0T 36MHOTO H3JIY-
geHms (Ha BBICOTE 1 M OT MOBEPXHOCTH) B PA3HBIX CTPaHAX
moKasanm, 4ro oHa m3Memserca or 9—7 wMmxpam/z s TP,
ITsenum, Uranmm — mo 5,8—5,0 B [Moapme, OPT', Ascrpun,
magaa mo 4,0—3,6 3 CIHA, Anomww w Vanmm. Cpenune pas-
JIYmsA [OCTHraloT Gojlee dWeM JBYKpaTHOTO pasmepa. Boxee
CHIbHBIE OTKIOHEHHS O0HAPYKEHBL B OTHEIBHBIX DPAOHAX H
mectrHOCTAX., IIpm oGenemoBammm HACENEHHA ® IONYIaeMOM
M TO3H B pasim4HEIX pafiomax geThipex crpad (CIHA, ®PT,
Uranuma v finonus) o6mapysxens! KoleGaHWA cpegHER IOTIO-
IMEHHOU M03bI B 4—5 pas.

Eme Gomee cmabHble OTWIOHEHHS 0T CPEJHUX BEJIHINH
3a(DUKCHPOBAHB B OTJENbHBIX PAfloHAX, COJEPIKAIUX IIOBHI-
IHeHAble KOHIEHTPAN OTPUPONHBIX PAJMOHYKIUOB B OCHOB-
BHIX mopomax. IlomoGusie paitomsr ecth B Urammm, @pannun,
WNepun, Bpasunun, Hurepmm, ma Majarackape m B mpyrmx
crpanax. Taxwe paitonsr maubonee usydens B Vunmm u Bpa-
sunum. B Wagnm Bmons 1oro-samammoro Gepera okeaHa, B IITa-
rax Hepama m Tamunr Hany, pacmonoskera mMecTHOCTH (mIpo-
rsKerHOCTh 250 BM, ray6mma mo 0,5 M), owenmp Gbraras
MOHOIIUTOM, COMep;KaluM TOPHil, €ro MPORYKTH pacmama u
pefxme 3emmu. HoamdecTBo TOpHMA B MOHOLNUTOBHIX MECKAX
noxomut 1o 8—10% — 9T0 4pesBHIYAHO BHICOKAS KOHIEHT-
pamus, He BCTPEYAMINAACA B APYTHX cTpaHax Mmpa. B aroit
mpuOpesKHOA IOJoce IPOM3PACTAIOT MAABMBI M JPYTHEe BH/IHI
PACTHTEILHOCTH, O0MTA0T MHOTHE HPEJCTaABUTENN KIBOTHOTO
maperBa. B mrare Kepana B aTOM paiiome TpOREBaeT OKOJO
70 THIC. KODEHHOTO HACeJeHHA. BrrumcneHHas A HEro cpef-
HaA MommuOCTh oOnydemma paBEa 130 wMEpap/a, mim
1130 mpag/ron, T. e. B 10 pas Goxbme cpenmeit MIpoBoOil Be-
amumEH. (9T1a gosa BappupoBamxa or 130 mo 2814 mpap/rog.)

15



B Bpasmanu moppoGro mecnemoBaiach obmupHuas obmacTh
BIOJb HO0epe’Kba ATIAaHTHYECKOr0 OKeaHa B INTATAaX OCIH-
pury-Canry u Puo-me-tHameiipo, Goratas MOHOIHTOBHIME II€-
cramm. Ha npmOpeKHBIX MOHOIEITOBBIX HECKAX PACIOJIOKEHb
Tpm ropofa: I'yapamapm, Mmaiime m Hymypyxrcarn6a.

B T'yapamapm mposxmBaer oxoso 12 Teic. RuTeineir, Iro
IPUATHOE MECTO [JIA JIETHEr0 OTABIXa M KYyNaHWA B OKeaHe.
Rasmperit rox getom oxomo 30 THIC. OTIIYCKHUKOB IPUE3KAIOT
ciofia otgsIxath. MomuEoCcTs 00Iydenns, U3MePeHHAA Ha yIu-
nax I'yapamapu, rome6amace or 100 mo 200 mrpaj/4, a B o1-
JeIbHBIX MeCTaX IPUOPEKHOTO INISKA (MOHOIETOBEIE IECKN)
mogEmManacsk mo 2000 mrpan/4. Biuskue Benmmannsl paguoak-
tuBHOcT: (or 100 mo 1000 Mxpapm/a) oGHapyskeHBI u B HO-
cexKe pribaxos Ha moGepeskne (B 00 KM or I'yapamapm), B Ko-
TopoM mposkmBaer okoso 300 wemosex. B ropome Hymypyxrca-
THGa MOI[HOCTH OONyUeHWS HECKONBKO HIMKe — B CpefHeM
oromo 50 mupan/u.

Ipyro#t paitom B Bpasmnawm ¢ MOBBIMEHHOW pPafEOAKTHB-
HOCThIO pacmonoskeH B mTare Mummac-tHepanc, Ha ByIkaHm-
YeCKUX HOpofax, rue Haxomarca ropopa lloxoc-me-Kanmac n
Apaxca-Tanmpa. Hambonpmas pagmoaKTHBHOCTH YCTAHOB-
leHa Hemaleko ot ropopa Iloroc-me-Hanmac, Momurocts mosst
smech moxommua mo 2800 mxpapn/a. B obGmactum ropoma Apa-
kca-Tammpa, Goraroit amaTuTaMm, CPeSHAS MOIIHOCTEH JIO3BI
6eia oxoao 400 mxpap/s.

B Wpame, B ropopke Pamsap, ma miomagd B HECKOIBKO
KBaJpaTHBIX KHUJIOMETPOB, 00OTaTodl pafmOaKTUBHBIME HMCTOU-
HEKaMd, O0TMeYeHa MOINHOCTL o0nyduemma B Bosmyxe or 200
mo 500 mxpan/a. Bo @pannmm mmeoTcs orpaHWYeHHBIE Paii-
ompl ¢ pagmanmeii B 200 MEpaj/d4, HOXOmAMmMEl B HEMHOTEX
mecrax mo 10000 mmpaj/da. PaitoHBI ¢ IOBBINIEHHON eCTECT-
BEHHOU DPaJMOaKTHBHOCTHLIO €CTh M B Apyrmx crpamax (B Ha-
mage, UexocmoBawwmm, IOmmoit Adpure, CCCP). Hax
TPABUIO, OHU CBA3AHBI C BHIXOMOM PafHOAKTHBOBIX BOJ, C 3a-
Je;RaMU YpaHa, ¢ IIOPOMAaMH, COMEp/KallUMU BHICOKHE KOH-
nmeaTpanmu Topua. [IpmBegenusie 1a@psr TOBOPAT O TOM, 9TO
00IyIeHHOCTS JOfiel 1 TeM Gojiee HA3eMHOI W IOYBEHHOM (ha-
yusl 1 ¢aops mosker B 100 m 1000 pas mpesocxomuTh cpefi-
HEe YPOBHE IO CTPAHE WM BCeH HOBEPXHOCTH SEMIIH.

3aMeTHO MeHseTcsa OOIYyYeHHOCTL Tella dYelOBeKA B 3a-
BUCHMOCTH OT BpeMeIn, KOTOpOe OH IPOBOAUT B 3aKPHITHIX
mOMeIMeHUAX: JoMa, Ha cry)xkbe, Ha 3aBojjax, B IMaxTax.
Crepyer y4uThiBaTh fBa 0GCTOATENLCTBA: MaTepHWall, M3 KO-
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TOPOTO IIOCTPOEHO MOMemn[eHHE, 1 KadectBo Bemtuiisaruu. Ilo-
crefHee 00CTOATENHCTBO CBA3AHO C KOHIGHTpAImed pajioHa,
B OCHOBHOM [IefiCTBYIOINEro Ha THKAHU JEerKWX, IT0 MEI pac-
CMOTPHM HIKE.

BospeiicTBre CcTpOMTENBHBIX MAaTEPHANOB MOMKET MPOSAB-
aarbea BosgKo. C OMHON CTOPOHEI, OHE B3aIMUINAIOT HAIIe
TeJ0 OT BHEINHeH pajamaiuu, MOTJOI(as ee B CBOEH TOJIIM.
C mpyroit cTOpOHBI, MHOTHE CTPOUTEIBHBIE MAaTePHAJbl CaMU
OoraTel PagEOAKTUBHBIME €CTECTBeHHBIME HYKINJAME W II0-
BTOMY MOTYT HOBBIMATH MOIIHOCTL OOJyYeHHA B HQMemie-
Huax. Taxme crpouTenbHBIe MaTePHANH, KaK [EPEBO, Tem-
JOBEIe TPOKIATKE (BOMIOK, CTPY/KKE), HOYTH He COMEpPsKaT
WIN COEEPIKAT OWeHL MAJ0 PajMOAKTHBHEIX HYRIAMOB. B fe-
PeBAHHEIX MOMEMIEHUAX CPeJHHI YPOBEHb OO0IYyYemHOCTH
MeHBIIE, 9eM CHapywm, BHe goMa. OTHOmmemme MOIMHOCTEH
00IyueHNs BHYTpE [[OMa K BHemHeMmy obiaydeHm0 (Kodddu-
NueHT 3aIMUTHI) OKaskiBaerca menbme equammsl — 0,7—0,6.
Hmsko pagmoakTwBEBI W GONBMIIHCTBO WIACTHKOB, HpPHpPOJ-
HBIfl mMeMeHT, MpaMop, gaomue Kodgdunvert samuts 0,8—
0,9. C ppyroit cTOPORBI, Takme CTPOUTEIHHbIE MATEPHAJEI,
Kak TPaHNT, KUPOUY W GETOH, MMEIOIue B CBOEM COCTaBe
€CTeCTBEHHBIE PafHOHYKIUIALI, COOCTBCGHHBIM U3IydCHHEM IIe-
PEeKPHIBAIOT BamuTy OT BHENIHEro oO0IydeHHUs, W KO3dm-
umerT Bospacraer ot 1,3 mo 1,7. Tar, mdumpmmep, mamepe-
HOsA, TpOBefleHHRe BO MHormx poMax B llIBemuum, moxasam,
YTO CPeHHAA  MOIMHOCTH OGIydeHHA BHE HOMEINCHHS
B 90 Mpam/rom B MepeBADHBIX [OMAax CHUMKAJach fmo o7,
B KUPOHYHLIX mofEEMagachk jo 112, a B GeTOHHBIX mOCTH-
raga 172 mpap/ron.

O6parHas saBucmMOCTh HAGMIOLAJACH B KoXeGaHUNX 06-
Jy4eHHs B paifloHaX ¢ JIOBHIIEHHONW €CTECTBEHHOW pajgmo-
aKTUBHOCTLIO. Hampmmep, wWccIemoBaHWs, MPOBEINEHHBIE
B paiiome Hepama (Mmmms), morasamm, 9TO B JErKHX JIepe-
BAHHBIX, 0aMOYKOBBIX M TAHHAHBIX XW/KUHAX 00IydeHue
OBLIO BBICOKAM (B HEKOTOPHIX MECTHOCTAX  JTOCTHUTAIO
2800 mpaj/roxm), Tak Kax 9TM MaTEPUATE He BAMMWINAIL OT
BBICOKOTO BHemrHero (HoHA, a B KHPIUYHBIX W [EMEHTHBIX
3MaHMAX IPOABIAIACH 3aIUTa, W MOIMHOCTH O3Bl CHIKA-
aace mo 900—700 mpagm/rop.

Taxum o0pasoM, BHemHee 00IyIeHHe B OEocdepe Ha mMO-
BEPXHOCTH 3eMJII B HOPMAJNLHBIX YCJIOBUAX, HPHMEPHO HA
BeicoTe 1 M OT ee HOBEPXHOCTH, CIATAETCA W3 KOCMUYGCKUX
myqeit (28,3 mpax/rof) m semmO#l pagmarum (32 mpap/roxm).
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B cymme oprammsm wesosexa mosydaer 60 mpam/rom. Dra Be-
JAUYUHA 3aMeTHO 0O0JbIie B ropax M B PailoHAX MOBHIIIEHHON
PAIMOAKTHBHOCTH.

Baxuo mOfuepKHYTH, YTO KOPHEBAS CHCTEMa PACTEHHR
TaK jKe, KaK H OPOPACTAIOMUe CeMEeHA, HemOCPeICTBEHHO
COIIPHKACAACH C pACHBUIEHHBIMA B I0YBE ECTECTBEHHBIMHE
pajmoEyKImpaMu (ypaH, TOpHWil, papmit, Kaumit), Oymer mo-
cToAHHO O0ixydarbcsa P- m y-pagmanumei. VI3BecTHBIA pagmo-
6moxor JI. M. I'popsmuckmit, yunTeiBasg GOJBIIYI0 IIIOMAMb
Pa3BeTBIEHHOW KOPHEBOW CHCTEMBI, pacCIMWTA, CKOJBKO Iap
moHm3anuii GyfeT BOCHPMHUMATL KOPHEBAs CHCTEMAa OJIHOTO
pacTeHHs B pa3nmIEBIX mouBax YKpamHckoir CCP. [aa
03EMOIl pykEm oH moxyuma oxoxo 10 mum. B-gacTun esxemm-
HyTHO. B 3aBmCEMOCTH OT PaJMOAKTHBHOCTE WOYBHL (KOJIE-
Gammg B 2-3 pasa) @m pasMepoB KOPHEBOH CHCTEMBI pacre-
Huit 9Ta BeImYMHA MOJKeT BapLEPOBATH B 3-4 pasa A
Pa3NmYHEIX BUIOB PACTEHHN W YCIOBHH WX IPOM3PACTAHHS,

ITouBerHEIe MEKpPOOPraHUW3MEI, 0COGEHHO B PaifOHAX C BEHI-
COKOW pafgmarmeil, TawKe SABIATCA 00BEKTaMH WOBHIIIECH-
HOro obxydenmsa. Boma Mopeii m oKeaHOB HMeeT €CTECTBEH-
HYI0 PafiHOAKTWBHOCTL B OCHOBHOM 334 CYET 3HAYUTEIHHOTO
COflEp/KaHMA B HeH KaimA C ero pajJliOaKTHBHBIM W30TO-
mom K*0. Mopcras Boma comepsur 3,8-107! r/n wamms, wro
u O00yCIOBIAUBAET €€ pPafUmOaKTHBHOCTH, PABHYI 3,3
<1071 Ku/a.,

Yro jKe W3BECTHO 0 BHYTpeHHeM O0IyJeHWEH HAIIEro Op-
TraEm3Ma, PacTeHmi, ofmTaTeseir MOpell W OKEaHOB W NPYTHX
npeficTaBuTeNel Gmochepsr?

EctecTBennble DPaMOHYRIUABI MOCTOAHHO BOBIEKAIOTCS
B KPYrOBOPOT BeIeCTB, KOTOPHI TaK XapaKTepeH A Kd-
BHIX OPraHm3MOB. IlyTh m cTelleHL WX NPOHWKHOBEHHS B JKO-
Bble OPTAHW3MEL GYAYT 3aBUCETH OT IPHPOALI PAHOHYRIMIA.
PapmoaxruBasiil msoron yriepoma G4 mocrosmro oGpasyercs
B BEDPXHEX CJIOAX aTMOCQeps Grarofaps ANePHOH peaKnum
KocMmYeCKuX iydueir (meiTpoHoB) ¢ asoroM: n-+N!—p+
+C!, OxucnAasch KHCIOPOXOM WX O030HOM, 3TOT YTJIEPOX,
OpeBpamaeTcs B  DPAgUOAKTHBHYI  yriermciory: Glt4
+0,;—>C!0,. Ilocmemmsaa, paBHOMEDHO ePEMEIINBASACH
¢ OOBITHOH YIIEKHCIOTON (HA 9TO YXOAHT OKOJO TOfA), IO-
TJI0MaeTcsA 3eJMeHLHIME JHCThAMH pPacTeHmil B Ipomecce ¢Hho-
TOCHHTE34.

Xopomo m3BECTHO, 9TO BCE YACTH PACTEHHA CTPOATCI U3
OpofyKToB (porocuHTeda. Tanmm 00pasoM, yrieBOAHI, :KHEPHI,
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OelKEm W fpyrme KOMIOHEHTH DPACTeHWI, COfep/Kalue yrie-
poxn, Oymyr cmabo pagmoantmBubl (comepkar C!Y) m, mocry-
Oag B KaueCTBe IHUI(M B OPraHM3M SKMBOTHOTO W YEJIOBEKa,
CO3Mal0T TOCTOSAHHO feficTByomuit HeGOIbMION yPOBEHH BHY-
tTperHero obnydemma. Ilepmop moxypacmama Cl* owemp Be-
auk (9720 ;er), mosTOMY OH CYIECTBYeT THICAYEIETHS HA
Hame# mramere. Oupepelnss yHelbHYI0 aKTHBHOCTL Yrile-
Pojla WCKOIAeMbIX pacTeHHH (KaMeHHBIH yrols W Ap.) W pa-
CTeHWil, BBIPDOCIIEX B HAINe CTONETHe, MOKHO PACCIATATEH
(BBOmA mOMpaBKE Ha W3BECTHYIO CKOPOCTH pacmama), ¢ Ka-
Kofi CKOpOCTBIO TocTymaer B Omocdepy PaTMoaKTHBHEINA yr-
adepon m3 crparocdepsr. Taxkme pacueTsl IMOKA3AIM, 9TO CKO-
POCTDH €ro HOCTYILIEHNS YPABHOBEIMMBAETCS PACHANOM K BHI-
BemenmeM m3 Gmocgepsr (ocakmenne KapOOHATOB B OKeaHax
I MOpsX, 3axopomeHme). Biarogaps sToMy MHOrme ThHICAYe-
TeTHA KOHIEHTPATAA PAJHOAKTHBHOTO YIIEPONA B OKPYIKAIO-
IMeM HaC MEpPE 0CTAETCH IOCTOAHHOM.

Ycramosiero, aro ckopocTs obpasosanma C!* B BepxmEmx
crosx armocdepsr cocrasuser 2,28 aroma B 1 cm® B cexymay.
dro smagmr, gTo 3a rom ero obpasyerca 0,038 MKm. 9ra
mudpa cormacyerca ¢ comepyxarmem C!* B atmocdepe B me-
oM, koropoe paBuo 3,8 MKu.

B armocdepe comepxmrea oxono 1/60 wactm Beero yr-
nepoma (Gmocdepa, omeaH, ocamounsie mopomsl). Ha Hamieir
miaamere oxomo 230 MKm C!4, wro cooGmaer mpmpomEOMY
yriepogy axrmBEOCTH, paBEyl 6,1 mHw ma 1 r yraepona.
910 oueHp cidabad aKTHBHOCTL, MAIOMAsA 32 Trof 0o0aydeHme
TRaHell wemoBexa B mpegenax 0,5—2,2 mMpan.

3HauATEIBHO GONLINAHA BKIAJ B CYMMapHYI0 aKTHBHOCTD
BHOCHUT TAaKO# TPUPOJHBIA HYKINWN, KAK PAfHOAKTUBHBIN M30-
ron Kadma K. B 0o6bYHEOM KaIdm BCErfa CONEPIRUTCS
B ouenb Hebompmom koixmzectse (0,0118%) pagmoarTms-
meiii msoronm K. Bes kammsa He TPOMCXOMAT HOPMAIBLHOTO
pasBUTHA OPrammsMoB, Ge3 Hero HeBo3MO;kHa KusHb. Co-
TepsRaHme KaXms CTPOro pPeryjimpyeTcs Kak B JKHBOTHOM,
TaK W B PpACTHTENBHOM opraHmsmax. Ero =xomnemrpamma
B pPacTeHWAX BEHINIE, IeM B JKUBOTHHIX TKaEaX. (Hammit Kom-
MEHTPAPYETCA BO BHYTPHKICTOYHOM IPOCTPAHCTBE, W €ro
CPAaBHUTEILHO Maji0o B MeMKKIerowHo# sxmaxoctm.) Cymecrt-
BYIOT CHeIWAJILHEIE MEeXaHW3MBI, paboTaomme B GmomeMOpa-
HAX, KOTOPHIE DEryJlHmpYIOT paclpefieleHHe Kaims B Opra-
HEA3Me dYeloBeKa. Ero cojep:raEme B SPHUTPOMHATAX KPOBH
nocruraer 460 mr%, B mpmmax — 360 mr%, B roxosmom

2¢ 19



mosre — 330 mr%. Kamma mano B xocrmoit Tramm (50 mr% )
U BHAYATENBHO MeHbIOIe B ChiBopoTKe Kposm (20 mr%).
B wMymckoM oprammsMe TO CpPaBHEHHI0O C JKEHCKEM ero
6osrbme, oco6eHHO B Tepmoy MOJNOBOTO co3peBammsa. Moio-
mo#, YHePrmIHO (DYHKIWOHWUPYIOMUIL OPraHW3M COHepPKAT
Goxpme Kamma ma 1 Kr Beca, weM cTaphlif. OTH JAHHEIE IIO-
aydeHB mpm obGcaemoBanmm S59 uwemoBexr 060ero moia B Ka-
Mepax, MO3BOJAIOIAX YIATHIBATL YPOBEHL W CIEKTD W3Iy-
YeHZA BCEro Teja.

CoOTBETCTBEHHO CONEP/RAHMIO KalWd MEHAeTCS I 00Iy-
gerHOCTh TKaHE or K. Mexons m3 ero cpemHero comepska-
HUs B derxoBedeckoM oprammsme (200 mr%), mommo pac-
camTarh, aro K* yemnmr o6mryo MOIIHOCTL OGIydeHHS HA
19 wmpapg/rop. B pasamunmbx TRaEAX 5Ta BEIMYMHA KOIE6-
nercsa: B roranax 9—21, rxkamm gerkux 10—24 m B KocTHOM
mosre 16—38 mpag/rox.

OGryuennocts pacrenmii, comepmamux mo 400 mr9% xa-
aus, cocrasur 40 mpapm/rom. Heckombko GodbIIyo o6iryden-
HOCTh TOJYYAT CeMeHA C IOBBIIICHNBIM COJePIKAHTeM Ka-
aus. Taw, mampumep, B Gobax, (acorm, TOPoxe COjep:KaHme
sToro smemenra moxommt Ao 900—1200 mrY%. Bmecennme xa-
A@AHEBIX YMOOpeHmH MoBBINIAET OONYYIEHIIOCTH IIpOpacTalo-
IMUX CeMSAH W KOPHEW pacTeHW.

MopcEue KUBOTHEIe aKTHBHO IOTJIOI[ATOT KANWA M3 OK-
py:awomein cpenst. Hoodumuent HaKOWIEHAA Kaama
B MBIMIIAX IIMPOKO BaphbUPyeT y PA3MUIHBIX BMIOB MOPCKHX
OprammsMoB 0T 2—5 y KumregromoidocTHbIX 10 9—19 v pwi6.
CoorBercTBenno OymeT BapLUpPOBATL U MOIIHOCTL 00myde-
HES 9THX JKHBOTHBEIX OT AKKyMYyJHPOBAHHOTO KaJHs.

B upmpommom py6mmmu copepskutes 27,8% pammoakTms-
woro pyOumpms. Ho wommemtpamms pyOumus B HaAIIeM Telne,
KaK U B OKpy:amomeit cpee, odemh mama (4—10 mxr/r).
FEro ¢umsmosormueckas poisr IescHa, a cyMMapHas joza 00-
nygenma ouens Mana (0,3—0,4 mpagn/ron).

Vpam, Topwit, pagmit TOBCEMECTHO PACIIPOCTPATIECHEL
B semmoit kope. Hak mowrasamy cruenmajinuble DKCIIEPHMEHTH,
TOpPUWil MOYTH He yCBaWBAeTCs pacTeHmaMu. Ero copeprramme
UTITORHO MAajio B co0mpaeMOM ypoykae W B 3€JeHOH Macce
pacTeHmii, MOITOMY €ro MOMKHO He pPAaccMaTpPWBATh KaK BHY-
TPeHHWH H3TyJaTelb B OPraHE3MAX pPacTelnil, KMBOTHBHIX I
geJI0BEKA.

Mnage BegyT cebsa ypam m papuii. Comu ypaHA W3 IOYBBLL
mocTymaioT B pacreHme. HexorTopble BUAB PacTeHHmH aK-
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THBHO KOHIEHTpUpPYIOT ypaH. BEIIO maske HPeNI0oKEHO HC-
OIB30BATh HEKOTOPHE BHIB KaK CBoeo0OpasHble HHIWKA-
TOPHL IPHCYTCTBHA ypaHa B OKpysKatomein cpeme. Comepska-
Hpe ypaHA B PasiWYHLEIX PACTEHHAX OTIMYaeTcs Goslee geMm
Ha dYeThIpe mopAnka. Mmorme Hu3ImMume pacTeHHs, HAMPEMED
MXM, JINMAfHVKH, HAKAIIHBAlOT B CBOMX TKAHAX YypaH,
ocofermo ma mousax, Gorarsix stmMm HyriammoMm. Cpemm BwIC-
muX pacTeHui ToKe OOHApPY/KeHBI OTHEILHBIE IIPefCTaBH-
TelH C BHICOKEM COflep/kaHmeM ypaHa (THICAYENTHCTHIK,
npor OemoBareiif, Oyk JecHo#l, KmmapmcoBHEK Jloycoma m
np.). IlosrmenHoe comepsanme ypaEa OBITO OTMEYEHO B ce-
MeHaxX BHICINUX PACTeHHWIL, CmopaxX HU3MHUX TPEOOB.

C pacTuTesbHON Humeil ypam mONAfaeT B OPraHU3M JKH-
BOTHBIX u yexoBeka (owoso 0,2—0,9 mHum B mens). 9T0 Ko-
JXYECTBO B OTHEIBHBLIX MECTHOCTAX, 0OTATHIX YPAHOBEIMEO
consaMu, Moxser mosemateed mo 1,2 mKu B menn. Ouens me-
muoro ypasa (1,4-10-3 noKm B meHB) mormomiaercs 3a cuer
BOBIXAHMA IBUIL OKPYMRAIOIIEro BO3MyXa, KOTOPasg BCErfa
colepKuT HebGONbINEEe KOMMIECTBA DTOTO NyKiIuaa (OKOJIO
7-10-° nKn/m®). 3maumrensuo GoMbImme KoaWdecTBa ypaHa
MOTyT TOCTYHDATL B OPraHE3M 4YejOBeKa 3a CYeT BONBI He-
KOTOPHIX MHUHEPAJBLHLIX HCTOYHNKOB. Kcenm o0blumas IHThe-
Bas sopa comepmur memee 0,03 mHu/n ypama, To B HeroTo-
PBIX MECTHOCTAX ero CcofiepyKagme B BOJe [OXOIWUT [0
70 oKu/n. B QOumnarmun, 6ams XenbcuHKH, 00HAPYKeHBI
ncrounmku, comepxamme no 1000—5000 wKu/m, uro cea-
3aHO C TOBBIMEHHKIM COMeP/KaEMEM YpPaHA B DTON MecT-
HOCTH.

B oprammsMe EBOTHEIX ypam OTKJIAMBIBAETCA B KOCTHOR
TRaHW, Tme ero cojep:anmme moxker ObiTe B 30—100 pas
BhIIIle, YeM B MArkmxX THamaX. OIHAKO B HOPMANBHEIX MECT-
HOCTAX abCOMIOTHOE COMlePRaHmMe YPaHa HEeBEJIWKO, W 1034,
BO3MIEICTBYIONMAA HA KOCTHYI0 THAHB, KoXeGicTca B mpene-
nmax 0,3—0,8 mpam/ron. Copepskanme pagus B oKpy;Ralomei
mac cpeme KoieGieTcsH, YTO BHI3BIBAGT TIOCTYIJICHHE €ro
B oprammsM gesioseka ¢ mmmei or 0,8 mo 17 mHu 3a cyrrm.

Pagmem Goratsr (pocdopHbie ymoOpeHWs, YCHIEHHOE HC-
M0JIb30BaHUE KOTOPHIX HECKOJBKO, DOBBLIMAET €ro MOCTYILIe-
nue B pacremms. Pacremms XOpomio ycBawBalOT pagmit m3
moussl. Hampmmep, opexosoe mepeBo (Bertholletia excelsa),
pacrymee B Bpasmiwm, moriomas ypaH @3 II0YBH, KOHIEH-
TPEPYET ero B TKAaHAX INONOB; €ro cojepskaHme B opexax
moctmraeT HecKoiapkmx Toicas nHm ma 1 xr. Copmeprxamme
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pafiEg B IATHEBOW BOJie PABIMYHBEIX WCTOYHNKOB KoleGiercs
or 0,01 mo 1 nKwu/n. Ero MHOr0 B HEKOTODPHX MHHEPATLHEIX
Bojgax m3BecTHEIX KypoproB (IIxamryGo, Ilarmropck, Bme-
Gamenm m® #p.), TAe cofep:KaEme pafds  JOCTHTAeT H—
10 nKu/x m Beime.

B wMopcroit Bome pamma ogemp Mamo: ot 2-10715 1o
3-10-* r/x. 310 maer meGoxbImoit ero BKIAM B 0OMIYIO pafmo-
aKTHBHOCTH BOX Mopeit m oxeamos (0,27 uKwu/n). Tem ne
MeHee MHOTWE MOPCKHE OPraHm3MBl (MUJHZ, MOJNIIOCKA =
Ip.) HaKamImBaloT pajmit B cBoeM oprammame. HamGomnmas
KOHIEHTpanusa pafms o0HADY/KeHAa B THXOOKEAHCKOM JI0COCE.

B MecTHOCTAX ¢ TOBHINIEHHOHR pajwWanueil MOCTYILICHZE
pafimA ¢ OHmeil B OPraHHSM WeI0BEKA MOCTHEraeT GONBIINX
Beamame. Tak, B mrare KHepana (8 Umgnm) nueBmasa mosa
pagmanum mocruraer 160 nHu. B Bpasunwm, B mrare Apax-
ca-Tammpa, mHeBHag mosa pagma gocturata 240 mKm.

Panmii, Tax e ®ax Kaxpmmii, momapad ¢ mUmed B RU-
BOTHBIH OPraHWM3M, OTKJIAJBIBACTCA B KOCTHOW TKAHM, B Me-
crax ee pocra m ycmienmoro oomena (70—909% mocrymms-
mero B opramumsMm). Ero cojepkanme B KOCTHOH TKaHE Ko-
nebmerca B pasmmumbix crpagax or 2 mo 30 mKum/kr, B TO
BpeMsa Kak B MArkmx TraEax oo pasHo 0,13 mHu/kr. Ko-
HEYHO, B paiiOHax C NOBBHIMEHHOH ECTECTBEHHON paWoaK-
TABHOCTHIO COMEp/XaHMe Pafusa B CKeJeTe TOKe DPe3KO IIo-
poimerHO: B Apakca-Tammpa (B Bpasmiaum) oHO Joxommimo mo
230 nKu/kr, a mrare Hepama (8 Wmgnz) mo 400 mHum/xr.

OpHaro [03bI, MOTyTaeMble KOCTHOM THAHBIO, KOCTHBIM
MO3TOM OT THX CJEl0B pPajms, 04eHL HEBEIHKHW: OHEM HE
npesbmaioT 1 Mpapn/rof, TOMBKO B MECTHOCTAX C MOBBIIMICH-
HOHi papgmoakTmBHOCTHI0 moctmraior 20—40 mpap/ron.

Muoro BHUMAaHEA YYCHBIe YNEIANT [OJTOKWBYIINM pa-
IWOAKTHBHLIM IPOJYKTAM pacmama Pajms, TAKAM, KaK IOJO0-
unii-210 (mepmon momypacmaga 138,4 gua) m ero mpemmiect-
pernEnK cBuHEN-210 (mepmon momypacmama 21 ron). Tar raw
9T PagumoOHYKIUAH 00pasyloTca IpH paclame rasoobpas-
HOTO pajioHa (PMaHAMUE panms), KOTOPHIH BCe BpeMs BHI-
HeNnAeTcA M3 OYBEI B aTMocdepy, TO MepPBHUHO OHE 0oOpa-
3yIOTCA B BHJE MEJKO PAacOLLIEHHOT0 a’posois. HoHmerTtpa-
OuA HTEX PAJMOHYKIMTOB B aTMocdepe 3aBHCHT OT CKOPO-
cTm mocrymienns pagora. Oma BemmKa B CyOTPONEKAaX o
YMepeHHBIX MUPOTaX CEBEPHOTrO MOJYMIApUA W MOYTH HA fBa
MOPANKA HOKE B AHTAPKTHYIECKMX paifiomax IOMKHOTO IOXY-
mapnsa. C moKgeM m CHeroM, a TakKe B pe3yJabraTte Mef-
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fternoro ocemammsa Po?®m Pb2!0 ppimamaior Ha semmyio Ito-
BepPXHOCTD. VX cofep:KaHme B MOKIEBON Bojle KOJeOIeTcsa OT
0,2 mo 7 mHKu/n. B o0biumoit mrTheBO# BOHE COIep/RETCA,
Kar mpasmio, meHee 1 nHu/a, HO B MHHEpAIBHHX BOJAX HX
comep:xaname moxomut mo 10 oKu/m.

Ha moBepxmocTm 3emiim 5TH PAAHOHYRIMALL IOTJIOIIA-
I0TCS PACTeHHAME HEMOCPEJICTBEHHO 4dYepe3 JHUCTOBYIO IO-
BePXHOCTh HWJIHM M3 IIOYBLI Uepe3 KOPHEBYI0 cmcreMmy. Ilo-
magas B Mopa u oxeambl, Po?® m Pb%® xommemrpumpymorca
B MBIINNAaX MOPCKEUX OPraHU3MOB, ITie HX CONEP/KaHUe MOMKeT
moxoputh A0 500 mKu/wr. B oprammsm duemoBexa aTm pajmo-
HYKIAOB MOTYT IIONAJATh W3 BO3AyXa UPH MABIXAHNH, OPH
KypeHHH ¢ Ta0AYHEIM [HIMOM U C PACTHTEIBHOM WM JKHBOT-
voit mmme#t. HemocpepcTBeEHO ¥3 BO3AYyXa HOPH JBXAHAN
3a JeHb B Jerkme momapmaer mHe Gomee 0,37 nHum. 3maunm-
TeILHO OONbIIMe KOJIHYeCTBa MOCTYNAIT B JErKMe KypPHib-
muzroB., Tabar B mpomecce poCTa IOTIOMAET BHIIANAIOIITE
ma ero Jgmcrha PbLZ10 m Po?!%, Ilpm BBICOKOH TemmepaType
comepkamueca B Tal0axke PagHOBYKINIE TEPEXONAT B IBIM
X ¢ OBIMOM MPOHMKAIOT B JIerkme KypPHJILIIEKOB. UelOBeK,
BHIKypmBaomuiz B meHb 20 cmraper, IOIJIOI[aeT JIETKUMHA
mo 3 mKu stmx paguomykimpos. VIx mocrymnenwe ¢ mmmeit
30BHCHT OT COCTAaBa OHUINM U HOBBIAETCA Ha ceBepe, Iye
B NOETAHEK IpeobiagaeT MsACO OleHe#l, W B TPHEMOPCKEX
cTpaHax, TJe HACeNeHHMEe NHTACTCA MOPCKIME IPOLYKTaMH
(rabx;. J).

Tabmana 5

Hocrynnenne Po?® i Pb?0 g opraHmaM yejoBeKa ¢ OHUIUEH B TeuyeHne JHA ¥
JlHeBHOB JlHeBHOE
nocTyINeHue, TOCTYILIeHUe,

CTpaHst nHu/nenb CTpas: nHu/nesnb

PthO POZIO PbZID | P0210

oPT 4,6 4,6 || Kamama — 100

Anrnmg 3,2 3,2 | ®unasspma (cesep) | 8,6 69

CIIA 1 1,4 1,8 | IIsenuma (cesep) 9 72—180

fAnorma 17 — || CIIA (Amacka) — 60

* KomndeCTBeHHBIe [AHHbBIE 3TOH U IMOCIEAYIOIUX Ta0NUIl, PUCYHKOB M TEKCTA
COOTBETCTBYIOT UM(paM, NMpuBeieHHHIM B JoKiIane I'eHepanbHoil Accambiree OOH
B 1977 r., npencraBiaerEHEoM HayYHBIM KOMHUTETOM IO HEHCTBMIO aTOMHOI papua-
nun npu OOH.
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Ha Hpaitmem Cemepe mmmaitHEKE, IOKPHIBAIOMEE I0-
BePXHOCTH TYH/PHI, IMOTJIOMAIT IOYTH BeCh BHIIAMAIOMIHA
PaMOaKTHBHEIA CBUHEN] W NONOHHA. B gwmaiimmkax, co-
O6pamEbix Ha ceBepe Hamapgel, @uanaammm, GCCP, CIIA,
COflep/KaHMEe DTHX IJIEMEHTOB NOCTHIaeT OTPOMHEIX BEIHUHH:
6400—9200 nKu/kr cyxoro Beca. Y oseHeil, DHTANIEXCA
IUHIafHETKAMY, PAJUOHYKJINAL HAKAIIXBAIOTCA B KOCTAX
(mo 5000 mHu/kr ceiporo Beca) m msace (mo 360 mKu/kr).
Y ceBepHBIX HApPONOB, WOTPeGIAIOMUAX MACO OJeHel (vCKuU-
MOCBEI, HEHIBI ¥ [ip.), MOBHIIEHHOe cojepskamume Po%?0 u
Pb?!% B KocTAX M MATKEX TKAHAX.

OcHOBHag moriomeHHas [103a 00yCIOBIeHA BHICOKOIHED-
retmaEbIME o-gactmnamu Po?!0. [lis RocTHOW TKaHE OHA CO-
cTaBigeT 3 Mpaj/rojf HiS HeKyPAIIEX H OKOJIO 4 Mpaj/Tofx
I KypUIBIIUKOB. B ceBepHEIX paifomax oO0NyYeHHOCTH OT
Po?!® kocrrofi TRamm moctmraer 10 Mpam/Tom m mIA MATKAX
tameit 5—7 wmpag/ron. Hona B-msanysemuma Pbh%0 ma nsa-
TPH MOPANKA HIDKE.

B mpomecce pagmoaktmBHOro pacmaja ypaHa H TOpHA
00pasyIoTcsa KOPOTKOKUBYIIME Tas000pasHEIE pafHOaKTHB-
HBIe HYKIOABL. Ypan-238 m HaxXoAAmmicsa ¢ HEM B PaBHO-
Becmm papmii-226 manT SMaEammi pagmda — pamoH-222
(Rn???) ¢ mepmomom modypacmaga 3,8 mmsa. Ilpm pacmame
pamom-222 maerT pAj KOPOTKOMEHBYmEX (O. I. — MEHYTH I
CeKYHJ[BI) MOYEPHMWX DPAJMOAKTHBHEIX HYKIHAOB. llpm pac-
maje Topma TOKe oOpasyercs ra3000pasHBIE HYRIHON TO-
pou-220, ouens GbicTpo pacmajaommumiica (O. I 55 ¢) ¢ ab-
Pa3oBaHWEM Cepruu KOPOTKORHUBYIIUX MOYePHUX PaJiHOAKTHB-
HEX myrRamnos. Ilo ceomm csoiictam pamou-222 m TopoH-220
09eHb OMU3KE APYr K ApYyry (GaaropofHbIe raskl), Kak OausKm
mx TBepHble (avposomm) OGBICTpopacmafaIuecs [OIepHUE
nponykTsl. [lopTOMy HpWHATO BTOpPOe HA3BaHWE TOPOHA —
pamou-220. (O6bIYHO WCIOIB3YyETCS BTOPOe HA3BaHUE, HMes
B BAY OOMmuil MCTOYHUK PaguaInu.)

Pagor mocrosmHO ofpasyercs B OKPY:RAIOMUX HAC II0-
pojax, I0YBaX, CTPOUTEIHHLIX MATEpHaliaX, BOJe K BhIIe-
agetca B atMocepy. Pamon, xar 6iraropopHbIi ras, He pea-
TEPyeT ¢ KOMIOHEHTAMH BO3JIyXa, HO, PACHafasich, JaeT ce-
puio podepEmx HyRIEmoB (momommi-218, 214, 216, 212;
cemEen-214, 212 m BmemyT-214, 212), KOoTOpHIE, COENMHAACEH
¢ KHCJOPOMOM, BONOW M NPYrmMu rasaMm armocdepsi, oGpa-
3yI0T WACTHI[BI OYEHb MAJBIX PasMepOB — KIIOCTEPH. B Te-
YeHHe CeKYHJ U MHUHYT OHU arperupylor, gaBag Oolee KpyI-
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HEI@ YACTHIEI a’p030Jid, Ocelaiolmme Ha OKPY/KaImme IIo-
BepxHocTd. IIpaKTmuecKkn gepes TPE daca yKe Bce J0YepHHE
TPOAYKTH PacIagaloTcs.

XoTa peub maeT 0 KOPOTKOKUBYIINX PaSUOHYKIHAX,
OHAKO WX HOCTOAHHOE HOBOOOPA30BAHWE W pacImajy TPHBO-
OAT K PaBHOBECHOMY HX COMep:Kamumio B armocdepe, co3fa-
IOMEMY OIPEeMeNeHHBII MOCTOAHHBIA YPOBeHL pPafHALNNMN.
ITOT YpoBeHL OOLIYHO omeHmBaerca B NHKm ma JuTp CyM-
MAapHOTO W3JIyUYeHHs pAJoHa W ero TOYePHUX KOPOTKOMKIH-
BYmZX TPONYKTOB pacmaja. B maxTax, rje CofeprKaHue
pajioHa W ero MPOAYKTOB pacliaja NOBHIIEHHO, YA00HEe mC-
MONMB30BATh B KAYECTBE EMUHUNGI W3MEPEHUS BeIHMIHHY
100 uKu/n, masmBaemyo paGoumm yposEem (PV).

Hommentpanua pagoma m ero IPOSYKTOB paclama B OK-
py)Kaiomeit Hac cpefe BapLEpPyeT B INHPOKHMX IIpejenax.
B mpmpopme oma pmocrmraer HamGOJIBINNX BEJIHYWH B Tazax
TIOYBHI W HEMOCPENCTBEeHHO Ha ee moBepxHocTm. HomienTpa-
nma OBICTPO ImajaeT ¢ BEICOTON: yiite Ha BhIcoTe 1 M OHa,
KaK IpaBWyio, B [Ba—dYeTHIPe pasa MeHbIme, veM Ha MOBepX-
HOCTH IIOYBBI, @ HA BHICOTe 4—D M yKe HHYITO}KHO MaJa.
B commeunsle mHE majeHme cofepKaHWA PAgoOHA W IPOLYK-
TOB €ro paciiajia ¢ BBICOTOM IpoABIAeTcA 0ollee pPes3Ko, deM
poupio. Haj KOHTHHeHTAMH KOHI@HTPAIMA BBHIIIE, 4eM HAT
IOBEPXHOCTHI0 MODell W OKEeaHOB.

C BBICOKMMHE KOHIEHTPANWAMEI PAOHA W HIPONYKTOB €ro
pacmama MH CTAJTKABAEMCsA B 3aKPHITHIX, IJI0X0 BEHTHIHDYe-
MBIX IIOMeN[eHHmAX. HOHeYHO, IPOABIACTCA 3aBHCAMOCTH OT
CTPOUTENBHOr0 MaTepmajia IMOMeNm[eHHS W OT KadecTBa BeH-
roaanma. Tabxa. 6 maer mpefcraBieEme O BAapUANEAX HTUX
BeNXYNH.

Muorme IpmpofHBEIe HCTOYHUKE COfMEp/KaT pamoH. Ero
KOHIIEHTPAaOuA B BOJe DPA3MHYHBIX HCTOYHHKOB KouebieTcs
or Beamume EmwKe 1 mHu/m mo 10 nKu/x. Muorme osepa m
pekn comep:kar or 3 mo 10 nKu/x, rpymTOBHIE BOEEI — OT
10?2 mo 10* nKu/a. Ilpu mcooip30BaHUE HTUX BOJ AJIA IHATHA
I i KYDaHnd MOYKHO MOAYYATEH MOMOIHATENLHOE, HHOTAA
BeChMAa 3HAYUTeNHbHOe obmyderme (mompoGHEe MEI PACCMOT-
puM 5Ty cuTyanmmio B gpyroit rumase). Humauemag Boma m
MUHEPAILHEIE BOXBI, TPAHCIOPTHPYEMEIe B OYTHIIKAX, KO-
HOYHO, YK€ He CONep/KaT pajgoHa W KOPOTKOMHUBYIIHEX IIPO-
OYKTOB ero pacmana.

Ioza m MomHOCTH O6GiyueHHs OT PajioHA W ero modep-
HEX OPORYKTOB pacmaja OymeT CHIBHO BapbEPOBATH B pas-
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Tabauga 6
KOHUeATpanus pafxoHa B PABANYHLIX MOMEIEHUAX

Tun NOMemeHns U YCIOBUA KoHnenTpanusa pamosa,
BEHTUJIALUY nKu/n
Xopomo BEHTHINPYEMEE CIyHeOHEe 0,06—0,35
[OOMEIeHNs ¢ BO3AYITHHEM KOHJUIMOHN-
poBaHmeM
KBapTupH B KEPOWYHHX JOMax C BO3- 0,01—-0,19
OYITHKHM KOHAWOHOHWTPOBAHUEM
KBapruphl [epeBSHHEIX IOMOB 0,03—1,7

HeBeHTHINpYEMEE KBaPTEPH
Kwmpnmanasie noMa:

HEJKHTE 5TaKI 1,5—2,9

BEpPXHUE 3Ta}KHA 0,7—1,0
KaMennre moma: 2,3—5,8
JloMa m3 DIIaKOBHIX MaHeNIel 4,0—-8,0
IlomBanbHEE HTOKE ¢ IUIOXOW BEHTHJIA- 3,6—17,8
nuei

JUYHBIX OpPraHWm3Max u #nX TRaHAX. HamGoasimyio mosy
TOIy9aloT OPOHXMANLHBIE HUUTEIMAIbHLIe KIETKE, HEOCpe.-
CTBEHHO COIPHKACAIOMWECH ¢ PAJOHOM OPW [BIXAHAE H IIO-
CTOSIHHO COPOHpyIOIMme KPYOHBIe YACTHNBL PAJTOAKTHBHOTO
appo3oig (modepHme HPOoAyKTHI). Menrme wacrmmsl (K-
CTEpH) OPOHMKAT u B 0Oolee TiIybOKO JeKamue KIeTKH
JerkuX. BImsku k HOM # [O03HI, [eCTBYIOMUE HA TOBEPXHOCTD

Tabmuna 7

T'offoBbIe O3l OGAYYEHUsT YE0BEKA OT HPHPONHBIX HCTOYHAKOB PafUamum
B HOPMAJIGHBIX YCIOBUAX, MPaf

Oprafs! (TKaHN)

VICTOYHUK pajguanuu Hoctuele | KpacHblii
Tomamer | Jlerkue | gperin KOCTHEI MOST

Buemree o6iydeHme:

KOCMWYECKHUe JIyul 28 28 28 28
3eMHOe 00JydeHme 32 32 32 32
BuyTperHee 00IyIeHmE:

KaJmai-40 15 17 15 27
papor-222 (¢ moYepHEMEI 0,2 30 0,3 0,3
HYRJIUIAME)

[Ipyrue EYRJIUAH 2 5,5 9,1 4
Bcero 78 110 84 92
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kosu. O4eHb HEeMHOTO pajioHA PAcTBOPSETCA B KPOBU M Das-
HOCHTCA IO BHYTPEHHEM opradaM. lIpm muThe cBekmx MmHe-
PAIBHEIX BOJ, 0OraThix pajfioHOM, 3HAUHTENbHAsA Ho3a OyAer
majaTh HA SOUTENIWHA KeIyJ0IHO-KMIIETIHOTO TPAaKTa.

Wz Bcero crasaHHOTO B 9TOI TIiaBe MOKHO 3aKIIOYATH,
YTO BCe KUBHIE OPraHMWBMEI HA 3eMile IOCTOAHHO IOJBEPTra-
0TCA OONYyYeHHI0 OT NPHPONHHEIX WCTOYHEKOB. llomywaemsie
F03bI BapBEPYIOT B IIpefiefiaXx OJHOTO-BYX IIOPSIKOB B 3a-
BRHCEMOCTE OT MeCTa OOMTAHMA, YCIOBUl JKUSHA W HOUTAHUI.
Haygnpiit xommrer mo [mefcTBHIO aTOMHOI pagHamum LPH
OOH paccumram cpegHEe TrOJOBEIE 035 HM3IyIeHHUS A
BCET0 HaceleHWs (A PasiIMIHBIX THAHEN YeJI0BEeKa), JKE-
BYINEr0 B HOPMANBHLIX YCIOBHUAX, OT OCHOBHEIX HCTOYHHKOB
mpupoguoit papumamum. [losydeHHble [AaHHBIE IPUBEICHEI
B rabm. 7.

B cpepmem mopmambHYI0 06Iy4eHHOCT: del0BeKa OT €C-
TECTBEHHOTO DA MOAKTHBHOrO (DOHA MOKHO HIpPHHATH 34
100 mpag/ron. B saBmcumocT:m 0T DPHPOAHBIX YCIOBHIA BO3-
MOKHBI Bapumammm mo3skl B mpepmenax 60—10000 mpap/rop.

Bpepnen mnm momesem 3TOT ecTecTBeHHBIR (POH pagmanmm
IJIsI 9esIOBeKa? [iA JKHBOTHOTO M PACTHTENBHOT0 MHpa? s
6mochepsr B memom? K »TmM BOmpocam MBI BepHeMCd B IO-
CleIyIMuX IIaBax.



laaBa 2

SATPASHEHIE BIOC®EPHI
PATNOAKTHBHBIMUI HYRJIUJTAMNI

B 1954—1955 rr. cranm moABIATHCA COOOMEHHA YUEHHIX W3
pasamunblx crpan Mmupa (CHIA, fAmommum, MIsemum, CCCP
" #p.) o6 ofHapy:KeHum B aTMmocdepe TAKWX PafHOAKTHB-
HBIX HYRJIUJ0B, Kak crpounui-90, mesmit-137, mepmii-144,
HOKOTJIA PaHee He IIPHCYTCTBOBABIIMX B OKPYJKAMOIIEM HAC
mupe. Hagaim crasbiBaTHCA MOCHENCTBUA B3PHIBA METATOH-
HO# aTOMHO-BOIOPOJHOM 6GOMOBI, KOTOpAag B HOPAMKE MCIBI-
raHmit Oblma B3opBama 1 mapra 1954 r. mA yeguHEHHOM
octpoBke Tmxoro oxeama — bukmmm, Ha THICAYH KHIOMET-
POB YHANEHHOM OT HACEJeHHBIX MeCT. BHepBble cTajlm mpo-
ABIATHCA HA 3eMHOM Imape Iio0albHBIe HOCIENCTBUA sfep-
HOTO B3PEIBA, IIPOWM3BEJeHHOr0 B JMI000M TOYKE HAmIed Ira-
HETBHL.

Hax msBectHO, ¢ 1954 r. mawammch ycumiIeHHBIe HCIBITA-
HEA sAfepHOTO opy:Kma. OnuH SKCIePHMEHTAIbHBIA B3DLIB
cIeoBal 3a ApyruM. MOIHOCTE B3PHIBAEMBIX YCTPOHCTB
Bospacraia. OJHOBPEMEHHO BO3PACTAN0 3arPASHEHHE BCei
6mocepsl Hamell NIaHETH PafgMOAKTHBHBIME HYRKINJAMME,
KaK KOPOTKOKMBYIMUMHE, TaK W [OJTOKUBYIMUME, BPEMsA IIO-
Iypacmaja KOTODPHIX H3MePsAI0Ch [eCATKAME H THICAYAMHE
IeT.

BexoBast ycToidmBOCTL OKPY’KAIOIEro eCTeCTBEHHOTO pa-
IWOAKTHBHOTO (pOHA OKaszajach mapymeHHo#. Hoebie me-
0ObIYHEIE PAJUOHYRIWALL O0HADYKHBAJIACE B aTMocdepe,
mouBe, IPOAYKTAX HUTAHHA, B TeJe des0oBeKa, co3maBasg 006-
OIyI0 W JOKATHHYI MOBHINEHHYI 00Iy4aeMOCTH JKUBBEIX Op-
raEm3MoB. Uel0oBeueCTBO BIepPBHIE CTOJIKHEYJOCH C TaKmM
apinerneM. Humuero me GbLIo m3BecTHO HEM O pas3Mepax pac-
Tymero ,o0nydenna, Hu TeM Goxee o mociemcTBmax. Ogmaxo
yiKe mepBhle HAOMIONEHUS BHI3BAIU OOJIBOIYI0 032609eHHOCTH
cpefu yueHBIX. VM cTamo sCHO, 9TO B3DHIBHI SMEPHOTO OPY-
JRUsA, IPOW3BOUMEIE B PailOHAX, yAAJEHHEIX OT HACEIEHHBIX
MeCT, M3MEHAIOT YPOBHE PAaJUHOARTHBHOCTA BO BCEX TOIKAX
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aeMporo mapa. CiegosarenbHO, BOSHEUKHOBEHHE  BONWHBI
C MacCCOBHIM IIPUMEHeHHEM A[epHEIX 060MO, rpme Obl oma Hu
mpomcxofmia, OyfAeT HMeTh IOCAEHCTBHs, rubelbHBIE [
ueJ0BEeYECTBA, A JKU3HA HA SeMie.

Jlyamue yMbl MHEpa, BIOKHBIINE MHOTO TPyAa B HC-
CllefIOBaHME TAHH CTPOEHHMA aTOMAa, TeIepPh, KOIYA HX CaMEIe
cMeJble MeYTHL OBLIN OCYIIecTBIEHBI, C Y/KacoM YBHJeINH,
9TO WX OTKPHITHS HAUpPABJIEHEl IPOTHB YeJIOBEYECTBA, CEIOT
CTpax, HeCyT paspylueHuss u rubelb.

IlepBeiM paspmaiics rosioc Benmgaiimero (pusmKa-TEOpE-
THKAa Hamlero Beka Aus6epra OJiimmreiima. Ilo ero mmmmma-
THBe, TOPAI0 MOqAep:KamHoil amriamiickuMm ¢umiocodom Bepr-
paEoM Paccemom m ¢pammysckmm ¢usmxkom Dpenepurom
Monmo-Hiopm, Gpu1 onyGnukoBan MarEu(ecT. ITOT JOKYMEHT
BOIIEJ B HCTOPHIO KaK Ipuseis Paccena—Oitamreitna, npey-
OPeKJaBIIAA MHD O HABUCINEH HAaJ 4eil0Be4eCTBOM OIACHO-
CTH OT BO3MOYKHOI'0 MCIIONL30BAHUA ATOMHON DHEPTHU B BO-
eHHEIX IEeNAX.

«B Tparmueckoil cmryarum, BCTaBIIeil mepey deJ0BedTeCT-
BOM, — HAYWHAJCA 3TOT MAHAQECT, — MBI TyBCTBYEeM, dTO
Y4eHbIe [OJUKHBI BCTPETHTHCA, YTOOBL ONEHUTH Ty OMACHOCTS,
KOTOpasi BOBHUKIA B pe3yibTaTe CO3[AHHA OPY/RUSI Macco-
BOTO paspyiuenus... Mbl rosopuM o0 2ToM He KaK Ipef-
CTaBUTENH TOM WM HHONl Hammu, KOHTHHEHTA, BePOyIeHUT,
a Kak IIOAW, Mpe[CTaBATeNN JeJoBeuecTBa. .. Mu xormm ma-
YIOTBCA JyMarh mo-HoBoMy. MErl xoTrmMm cumpocmTth cebsa, mHe
KakwWe Imaru HY/KHO IPe[IPUHATH, 9TO0HI 00ecHednTh BOEH-
Hylo mobefy OZHON CTOPOHBI HAJ JApPYyrod, a Kakme IIard
He00XO/[MMBI, ITO0BI IPe[yNpPeuTs BOLHY, HECYINylo rubelb
ob6enm croporam! . .» !

Ilog mpussiBom Paccema—OfnmredHa CTOAT HOMIACH
aaypearos HoGemesckoir upemmm M. Bopma, @. Hlommo-
Hropm, JI. Ilonamara m ppyrmx. Mammdecr KoEHwaercs mpu-
3BIBOM 3aRIIOYUTEL COIVIAllleHms Mexay Samagom m Bocro-
KOM, CMArdanigue OOJIUTHYECKY0 HAIPAKEHHOCTh, WCKIIO-
YUTH AfEPHOE OPyKWe KaK CPefiCTBO PelleHhs KOHQIUKTOB.

1 mpusen BBimepKE w3 MaHH@ecTa IOTOMY, 4TO Ceil-
gac, 20 Jer cmycTsa, oHEH 3By4aT C HOBOH CHJIOH B CBS3H
¢ TPOTECTOM HEepefoBOi OOIMeCTBEHHOCTH IIPOTHB HEATPOH-
HOX G60MOBI, BTOr0 HOBOTO BapBAPCKOT0 OPYKHS MaCCOBOTO

! Mammdecr Paccera — dftmmreiinua B KH.: Rotblat I. Pugwash.
Hsp-s0o AH UCCP, 1967, c. 77.
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VHEUTOKEeHUs JIIofieil, IPUMEHeHMe KOTOPOro rposuT ruGeinio
IVBUIN3AIAML,

B asrycre 1955 r. B Jlormone cocTosiack mepBasg BCTpeda
COBETCKHX Y9UEHBIX C YYEHBIMEH 3amafa, HA KOTOPO#l OBLIO
OPHHATO PeMeHHe O CO3bIBE MEKTyHAPOJHOHX BCTPEUH yde-
HBIX, HAOPaBIEHHON IIPOTUB HCHOBITAHUA SJEPHOT0 OPYIKUA,
IPOTHB IOATOTOBKY sAMepHO#l BoiHbL, Takas BCcTpeda COCTOA-
aack B Hamame, B poifamkom moceaxe Ilaryom (Hosas
IMornamaus). Tak magamoch ceifgac yyke BCEMUDPHO H3BECT-
HOe [BW)KeHHUE ydeHnX — llaryomckme BeTpeum, HampaBieH-
HBle HA IONCKM NPWEMIEMBIX DEMIeHU [ CMATdeHHA Ha-
OPAKeHHOCTH MEKIYyHAPOMHOX 00CTAHOBKE W IPeRyHpesKfe-
HEA AIePHBIX KOHQIAKTOB.

Orpakas HacTpoeHHMS IMWPOKOH obImMecTBeHHOCTH, l'eHe-
pamsuasg AccamGies Oprammsanum O6bemuuEenabix Hamwit
B 1955 r. mocramoBmIa BKIIOYATH B TOBECTKY JHA CBOeH

Taoanana 8

OCHOBHbIE PAHOHYKIHABI, 00GpPasylOmueca B pedyibTaTe fieleHus ypaHa-235
HIHA ILTYyTOHUA-239

AToM- XumugecKuii o
mon” | omwear | GBGOR | Xopumep | Hopron moaypec
HOMED TOma
36 Kpuoror Kr8s B, v 10 ner
37 PyGnpumit Rb#? B 6,1-10'° jer
38 CrpoEnmit Sr8? B 54 mua
CrpoHmumit Sr90 B 28 mer
39 Wrrpmit Yot B 61 meHn
40 Impronmit Zr% B v 65 mmeit
Pyrermnii Ru!08 , 40 pmeit
4 { Pyrennit Ru!108 g ' 290 nmeit
48 Kapvmii Cd1is B, ¢ 43 mua
51 CypbMa Shi26 B 28 nmeit
52 _Tennyp Tel2? B 90 mmeit
53 Hop, Jis1 v Y 8,1 man
55 1lesnit (187 Y 33 roma
56 Bapnit Baldo B v 13 nmmeit
epmit Celdt By 33 musa
58 { Tepmit Celds. B, 282 s
60 Heommm Ndw? By v 12 pmeit
61 ITpomerwmit Pm147 B 2,2 roma
63 EBponmit Eults B v 1,7 roma




HecAToll ceccmm IYHKT, o3ariaBileHHBIH «JleiicTBme aToM-
HO# papmanmm». 3 ferabps 1955 r. OblTa mpmmaATa Pe3oio-
nus o6 yupeskmenmum Hayumoro wommrera OOH mo geiict-
Buio atomuoil pammanmmu (HKIAP) B cocrase yuemnix u3
15 crpam. Temepamemas Accam0ies DOpyddiaa KOMHTETY
coGpaTs Bce MaHHBIE O PAMONOrHIecKoll 06CTaHOBKe B MHpe,
OOpeleNATh YPOBHU W3IYyYeHHA W PAJHOHYKIAIOB B OKPY-
MAIOMmel cpefie, W3YIUTH MECTBAe HOHMBWPYIOINUX H3Iyde-
HOf HA 9eJ0BeKA W ONEHHUTH OUACHOCTEH JJIA YeJI0BEIeCTBI
OT BCEX MMEIOIUXCA W BO3HHKAIIMNX BHOBh HCTOUHIKOB
pagmanum.

Coserckmit Coroz 3 HKJIAP mpenmcraBuan c¢ 1956 r.
Kpynesii  ¢usmonor m pagumobmonor A. B. JleGegmmcrmii,
a ¢ 1960 r. mo mammx mmeirt — aBTOP T0¥ KHMrm. Haydmsie
HOKJIANEl KOMHTETAa, IIPEeJCTABIAEMble depes KaKIbe 2—
4 roma Temepamnmoit Accambiee OOH, — meHHelimue mayd-
Hble CBOMKH W OTPayKeHWe B3TIAJOB KPYNHEWINNX y4YeHHIX
MEDPA, CHEeMUATICTOB 10 HTHM BOIPOCAM.

Yro e peajbHO OPOMCXOAUT WUPH B3PHIBAX ATOMHBIX I
BOIOPOHEIX GOMG B aTMoc(epe, HA MOBEPXHOCTH 3eMIH WM
mox Bomoi? Bo BpeMa B3peIBa B pe3yibTare HOCTHKGHUS
KPUTHYECKOil Macchl sfjepHOro ropmoduero (ypam-235, miryTo-
Hmii-239) maer pacmax aTOMHBIX Afep (PeARUEA MeTeHHs)
¢ o06pasoBaEMeM MHOTOYMCICHHBIX DANMOHYKIHIOB ¢ Pasimd-
HBIM BpeMeHeM mmojdiypacmama. HmsKe IpefcraBieH IepedeHb
STHX PAIMOHYKJIWOB, €CIH He YOOMUHATEL T€ W3 HUX, Y KO-
TOPHIX BpeMsd HoXypacmaja MeHbIIe IATH cyToK (Talbi. §).

B MoMenT B3peiBa 00pasyeTca MOIGHBIA TOTOK BBICOKO-
DHEPTeTWIHBIX HEHTPOHOB (KAK W IPH B3PHIBe HEWTPOHHOH
GoMGm1). ITog mx BospmeficTBEEM BOBHWKANOT PagmOAKTHBHEIE
BeIMeCTBA W3 MAaTEpPHAIoB 0060M09KHM GOMOBI, a eCI:m B3PHIB
OCYIIeCTBIeH HA IOBEPXHOCTH 3eMJd, TO W U3 DIEMEHTOB
MOYBEl M 3eMHEIX IOPOJ, W3 BIEMEHTOB ATMOCHEPH W BOJEHI
(Tar HaspIBaeMas HaBeeHHAA PAJMOAKTHBHOCTE).

W3 mmx mambomee omacHBI ¢ TOYKEW 3PEHHS O00IydeHmAa
Gumocdeps! MANTENBHO JKWBYIIZe H30TOOBI KobanbT-60 (B. .
5 mer), tpmtuii (8. m. 12,4 mer), mapramen-54 (s, m. 310
nHeit).

Bee papmomywkammel mpm BBICOKO# TeMmepaType B3phIBa
(2—3 M. rpagycoB) HaXomATCA B razoo0pasHOM COCTOSI-
HOM ¥ BHIGpPACHIBAIOTCA ¢ rpu60o0OPA3HEIM 00NAKOM B BEpX-
Hme ciom aTmocdepsl — crpaTocepy. 3mecs mpm GHICTPOM
OXJMUKIOHAN IPOUCXOANT KOHACHCAUWS PATUOHYKIUIOB
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B a’po30JM PA3IAYHOTO AmaMeTpa. bBiarogaps BO3IYITHBIM
TedeHHAM (B OCHOBHOM C BOCTOKAa HA 3amaj]) Macchl BO3-
oyXa, cofepKamue PafHOAKTHBHEIE aspO30IH, TOBOILHO
GBICTPO PACHPOCTPAHAIOTCS B IIMPOTHOM HAIPABICHHAH ¢ BO-
CTOKA Ha 3alaj W B TeUeHHE MECANa OTHOCHTEIBHO PABHO-
MEpDHO paCIpefiefsIIoTes BOKPYT Beero 3eMuoro mmapa. Ommo-
BpeMeHHO, HO Goxee Memienmo mmer nuddysmsa asposonei
B CTOPOHY IONIOCOB. Biaromaps IpPOoKaiomeiics KOHIeH-
camm| adpO30JLHLIX YACTHI, [IO, BAHNAHNWEM 3eMHOT0 IPHTS-
MEHOSA OHW GyAyT MOCTENEHHO CHIKATHCH W B CPETHAX IIH-
poTax MmOCTYymaTh B TPOHOCepy — HIKHIOO TaCTh aTMO-
cepsr. B Tpomocdepe pammoaKTHBHEIE a’PO30JIM BOBIEKA-
10TCA B KOHAEGHCHPYIONIWECA BONAHBIE MAPHl W BMECTE C 0CAl-
KamMu ([mOKIeM, CHeroM) BHIIAJAIOT Ha IOBEPXHOCTH 3eMIn
(pagmoaxTuBHBIe ocamkm). Ilpm cyxoM KiamMare OcCajKIeHUE
appo30Jiell IIPOMCXONWT HECKONLKO MemieHHee. Ilccmemosa-
HAS, TPOBEJIEHHBIE C HCIOJb30BAHHEM Aa3POCTATHBIX BO0HIOB
U aBWAIWH, IO3BOJAIA OMpefelnTh CKOPOCTA MUTPANUd pa-
OUOHYRIUIOB. BpemMa mx mpebGeiBamma B cTpaTocdepe co-
cTasisgeT oT 6 mecames mo roxma, a B Tpomocdepe — OT 3 1o
6 mecanes. Taxmm o6paszoM, Bea HMOCTYyNEBIIAS B aTMocepy
PaAIHOAKTHBHOCTD B TEYGHME OJHOTO-ABYX JET IOCIe B3PHIBA
ocefaeT Ha IOBEepXHOCTH SeMim um oxeaHoB. IIpm stom oc-
mosHag wMacca (mo 80%) Bmmamaer B TOM HOJXymIapmd,
B KOTOPOM OBLI OCYHIeCTBIEH B3DPEHIB.

Ecam B3peIB mpomcXonuT GAM3K0 OT HOBEPXHOCTH 3eMIH,
TO B PAfimOAKTHBHOE O0GJAaKo BRIIOIAaeTCA GONBIMOE Kommde-
CTBO B3EMHBIX IIOPOJ C HABEJEHHOW pANMOAKTABHOCTHIO M
mpoucXoguT Goiee GBICTpaA KOHAGHCANUA DPANHOHYKIATOB
B TAMKEIBIE TACTUIHL y#e B CPefHAX CI0AX aTMOC(epHl. IT0
mpmBomuT K Gosee OBICTPOMY BHINANEHMIO YACTH PATHOHYK-
aumoB BOMW3W (JEeCATKM W COTHE KHJIOMETPOB) OT MecTa
B3poiBa. Taxme MecTHBIE PafMOAKTHBHEIE OCAIKW, BBIIAJAI0-
mue B BUfe 6EIOr0 TOHKO PACHOBIIEHHOTO TOPOIIKA, HEOIHO-
KpaTHO Ha0IIOalnch, B OKPECTHOCTAX AMEPHBIX B3PHIBOB,
B OCHOBHOM II0 HAIPaBICHHUIO BETPA, HECYMEr0 PafMoaKTHB-
moe ob6maxo. OT cmael BeTpa B3aBHUCENH WHTEHCHBHOCTH WU
TaTpHOCTh mMX BRmajenma. B 1954 r. Becs Mmump ofbmererna
BECTh O TParmYeCKOll MCTOPHH SIMOHCKWX PHIAKOB, HAXONWB-
mnxcess B Tmxom orxeame Ha paccrosgmmm 130 ®M oT o-Ba
Buxmen, Korma TaMm Oblla B30pBaHA aMEPHKAHIAME aTOMHO-
BofopomHEas GomGa. Bspeis 61 ocymmecTBieH ma HeGOIbIION
BBICOTe HAj KOPAWIOBEIM prm¢om ocTpoBa. Bech KOpasIoBEIR

32



aroan OblT BoBJeWeH B 06pasoBaHWe PANHOAKTHBHOrO 06-
naxa. Yepes 3 4w mocie B3prIBa B paiioHe, TIe HAXONHICH
KOpablh C ANMOHCKAME pHIAKaMW, HATANOCH BHIIAJEHNE
09eHb MEJKOro 0eJ0oro IOpONTKA, IIPOHHKABIIET0 BO BCE
menw, TOJ ONEKOy, B Jerkme, B IJa3ad, ymu. DBoinamenme
aTHX OelLIX XJOOBeB iImioch 4—5 4. Vmorma miaoTHOCTH
0CamgKOB OBITA CTONb BEJMKA, 9TO HE II03BOJANA BHIETH OK-
pyxatomume mpeamersl. Ocagkum TOKPHIIE BCcI0 Halxyly Ko-
pabiusg, KoKy pHI0AKOB, NHITy W B3arpA3HEIA HOBEPXHOCTH
oxeaHa. [lonroe Bpems priGa 5Toro paiioHa OBIA pagEOAK-
THUBHOI1.

ITora anomckume pribaku mo6mpanzes mo Geperos flmommm,
HAYaJuch NPH3HAKEM CHIbHeHme#l JydeBoit Oomesmm. Haw
OTIpeJleNwIN BIOCIHENCTBAN AOOHCKEAE YIEHEIe, BHITANaBIOIHR
0CaJIOK mMeJ paimoakTHBHOCTH, pasEyl 1 Ku/r (pagmoax-
THBHOCTh IHCTOro pajxms). Takas BHICOKAasg aKTHBHOCTH OBLIA
BEI3BaHA OBICTPHIM OCEaHWEeM W, CJIENOBATENBHO, COJePIKa-
HUEM MHOTHX KOPOTKOKMBYIINX PafNOHYKIAOB.

Bomessr y Bcex phIfakoB mpoTeKana O4YeHb TMKENO0 H
ocrasuna rayGorme mociencreua. OnwHE W3 HEX ymep OoT THA-
JKEJBIX IMOpPAjKeHmil BHYTPEHHUX OPTraHOB PafHOAKTHBHBIME
ocagramu. Hak cTamo M3BeCTHO 3HAUMTENBHO IO37HEe (aMe-
PUKAHCKOE KOMAHJOBAHWE [ONT0 CKPHIBATLO 3TH (DAKTHl OT
ob6mecrBennocTn), Ha MapImamIoBEIX OCTPOBAX, OTCTOAMEX
ot MecTa B3phiBa Gomee wem Ha 300 BM, 239 MecTHBIX mHUTe-
aeit m 28 aMepurammeB GBLIM HACTUTHYTHL TEMH 3Ke DPaJgHo-
aKTEBHBIME ocafkaMu. Bombmmas ymaneHHOCTH W GBICTPO mpH-
HATHE MepHl 10 00Ge3BPEKUBAHMIO W YHAIGHHWIO OCATKOB CHU-
BWIN OCTPOE PAAMOAKTHBHOE MOPAsKeHHe, HO OHO He IPOILIO
GeccieqHo I 3M0POBbA MOTEPIeBIINX.

9TH mpEMepH TOBOPAT O TOH OTPOMHOM 0MACHOCTH, KOTO-
Py HecyT Ha COTHH KHJIIOMETPOB OT BIWNEATPa AAePHOTO
B3PhIBA TAK HaskIBaeMble MecTHBIe ocamkd. OgHako ocHOBHAA
Macca PaHOHYKIWAOB, KaK OBLIO YKA3aHO BHINIE, pacIpo-
CTpaHAeTCA 10 BCeMY 3eMHOMY INApy, BHIIAfag HA ero Io-
BEPXHOCTH B TEUEHHE IPAMEPHO ONHOTO-IBYX IeT. 3a 5TO
BpeMA MHOTEE KODPOTKOKHBYI[AEe DPAagMOHYKIWIH paclafa-
forca. Ho rtakxme, xar crpoumumii-90, mesmit-137, nepmit-144,
pyOmmmii-87, MHEOTHE TOREI COXPAHAIOT PafHOAKTHBHOCTD, M3-
MeHsAA eCTeCTBEHHBIM pPajMoakTHBHBEIA (YOH Hamledl ImIaHeTH.

IleficTBUTENIbHO, KAKABIA HOBBIH SKCIePEMEHTANLHBIN
B3DHIB YBeIWYHBAJ PANUO3ArpA3HEHHOCTH OKPY:RaIIe
cpepst. Onpepenenme Sr% B mouBe pasiMYHBIX CTPAH IOKA-
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Pnc. 1. Omioskennsa Sr% ma 3emie

3amTpuXOBaHHAA 4YacTb — CEBEpHOE IIoNymapwe, HEe3amTPHXOBAHHAA — IOMKHOE
nosymapue

3210, KaK U3 TOJIa B TOJ POCIO 3arpsA3HeHNE HANIeH ITaHeTH,
q9T0 HATIATHO HokasaHo Ha pme. 1. B armocdepe m3 roma
B TOJ] YBEINIMBAIOCH CONEPKAHNE PAJHOAKTHBHOTO YIIEPOosia.

PagmoakTHBHEIe 0CAJKM, BHIIANAA Ha MOBEPXHOCTL 3eMIH,
Mopeil W OKeaHOB, BKIOYAJINCL B OOMEH BEI[ECTB KUBHIX
OpPraHW3MOB, HAKAIJIWBAINACL B HAX W 4epe3 MOHINEBHe HEMH
Momajiajid B OPTaHA3M JEIOBEKA.

Crparocdepa

Tponocpepa ——> Ilpmaemman arMochepa

l | }

nmoypa ——> pacCTeéHNd —> }KHBOTHRHE ———> quIOBGK

!

! MOJIOKO 1
MopA
OKeaHEI —> ¢uro- m 300- —> pmiba, _
IIAaHKTOH MOJITIOCKH
a #p.

Ha cxeme mpepcraBiensl Hambolee THOHIHBIE TyTH Pac-
mpocTpaHeHHA B Omocdepe TAKHX MOATOKUBYIIWX pajimo-
gykannos, kak Cs'®, Sr* m np. Kampeiit w3 Aux mMeer CBOH
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ocobernoctr. Ilo xmmuueckum coiicTBam Sr®0 aprsercs ama-
JoroM Kambpnusa. Hagpmumii HeoOXORZWM AJIA PasBHTHA pacre-
HUA ¥ jKABOTHEIX. PacTeHns depes KOPHEBYIO CHCTEMY KAIHO
OOTJIOIMAIOT M3 TOYBBI COJIA KaJdbOus, OMHOBPEMEHHO B HEX
HOCTyIAaeT W PagWoaKkTHBHEIA crpomnmil. Husormere, mm-
TasgCh PACTHTENILHON NWIMeH, TWOTYIAT KalbIui, mAymmi
Ha IIOCTPOEHWE KOCTHOTO CKeleTa; B OOJNBIIOM KOJINIECTBE OH
DOCTYIIaeT B MONOKO (HEOOXOMUMBIA 3JIeMEHT [iA TUTaHEA
MoJofHAKA W fmereit). Bexem sa rampmumeM, KaK ero MpadHas
TeHb, B MOJOKO M KOCTHYI0 TKAaHb YCTPEMJSAETCS M PafHoaK-
TEBHBIH crpommuil. McciegoBamusa TOKa3anw, 9T0 B psafe
CTPaH B OT/ICNHHEIC TOJBI B MOJIOKE CONEPIKATIOCH IMOBHIIIEHHOE
rommaectBo Sr%°, V3 MOIOKa pafmOAKTMBHBIA CTPOHNHUIT IMO-
CTyHmaeT B IETCKUU OPraHm3M, Tfie BCie[ 32 KaJbI(meM OTKIa-
geIBaercsi B OwicTpo pacrymem cxenere. Ilostomy merm
TIOBEPTaluch GONBIIEMY PUCKY 110 CPABHEHUIO CO B3POCIBIMH:
B cKexere 1—2-merHux pereit kommeHTpammda CcrpoHnEA-90
OKasajlach B 4—5 pas BbIIe, 4eM y B3POCIHIX (OIpefeNeHus
B KOCTAX CIYyYaWHO MOTHOIMKX JIOJell, IpOBeeHHEe B AHIINT
B 1964 1.).

Hdpyroit moaromusymuii pagunonyKIny, mesnii-137, mo xm-
MHUYECKZAM CBoOUcTBaM 0nm3ok K xammio. lloctymas B opranmsm
JKMBOTHBIX M3 PACTHTENbHON HHUINU, OH PACIPENieIsaeTcs, Kak
I Kajauil, B MATKUX TKAHAX — MYCKYJIaX, MO3re, IedeHH, I0-
HafaX W T. O. B Temo dYemoBeKa 9TOT DIEMEHT MOCTYIaeT
C pacTHTeNbHOR mmimei (xme6, oBOINH, PPYKTHI), MACOM, PHI-
00if m APYrUMHU NUINEBRIME OPOAYKTaMm MOpA. B mouse me-
3mit OBICTPO IEPeXOAUT B TPYRAHOYCBOSIEMYl (OpMy, W €ro
NOCTyIIeHNe B PACTeHHA 4Yepe3 KOPDHEM HMAeT He OYeHbL Q-
dexrmBro. Ho 3aT0 mesmit oueHb JIEIKO BCACHIBAETCA JIHCTO-
BOH HOBepXHOCTHIO. B ropbl, KOrfa €ro BHINAJeHWe COBIA-
Jlallo ¢ BereTaTHBHON CTajmell pasBHTHA CeIbCKOXO3AHCTBEH-
HHIX pacreHmil (korga ObpLIa CWIBHO DPAa3BHTA JIHCTOBAf IIO-
BEPXHOCTL), pPACTHTEIbHAS TNHINa OKA3HIBANACH CWILHO 3a-
I'DA3HEHHON PAfiHOAKTHBHBIM Ie3UeM.

Cpoeobpasnas obcramoBka cioxmiaace B tyHape (Cesep-
Haa Aunscka, cesepusie obmactm @uanamgum, Hopserum
m CCCP). Jlerom B s1HX palioHax BCA IOBEPXHOCTH 3EMJIH
yCTIaHa CHJOIIHBIM IOKPOBOM JIMINaHWKA ®m Mxa. Brima-
manmuit me3mi-137 moUTH MEMMKOM IOTIOMANCH 3TOH pa-
CTHTEILHOCTBI0. ¥ OlleHe#l, MHTABIIAXCA JIUIMMAHHAKAMA €1
MXOM, HAKAIIWBAJCA B OpraHm3Me pPaJfMOAKTHBHEIN Ne3Wi.
Hurenn Cesepa, mmrasch MaAcoM oJeHel, Imomydaam 3HAUH-
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TeILHO GolbIle pPAAMOAKTHBHOTO TE3MA 10 CPABHEHHIO
C JIOABMHI CPEJHUX MIXPOT.

B rabn. 9 mpusefensr maEHBIE, IIOKA3HIBAIOINEE GOJBIIEE
roneGamma B copepswammm Cs!3” B oprammsmMe demoBeKa
B 1964 r. B 3aBHCEMOCTE OT HPOAYKTOB €ro MHUTAHAA B Pas-
HBIX CTpaHaXx.

Taémana 9

Copepxanme Cs'7 § opraamame Jojieii B 8aBUCHMOCTH OT IIPOYKTOB
nnrarusa (1964 r.)

CrpaHa, MECTO ;KUTENbCTBA S&ﬂ‘f"’*‘ame HesnA-131,

CeBepraa Amepmka

Ansacka 3400—9100

Heio-Vopr 130—180

Hanndopuma 91—114
Isemms

CTOKIOIbM 182—235

Jlamnanmaa 2600—5400
Hannsa 143—195
DOuaIAEAAA

X enbCHHKE 204—218

CeBep CTPaHH 2260—8360
Hopserna

Ociao 357

ceBepHEE (PmOpAB 2000

B pesynprare B3phIBa 00pasylTCa W OTHOCHTEIHHO OJTO
muByT pyreHmit-106 (m. m. 290 gmeit) w nepuit-144 (282 gusa).
JlocTuras mpuWseMHBIX ClI0eB aTMOC(ePH, OHH MPUCYTCTBYIOT
B BO3[yXe B BHJe aspO30JA. ITH BHIEMEHTH He YYacTBYIOT
B 00MeHe BEINECTB ;KUBHIX OPTAHU3MOB W MOITOMY HE LpO-
HOKAIOT BO BHYTPeHHHe TKaHMW. IIpu [QBIXaHAH OHH HEIO-
CPEJICTBEHHO COIPHKACAIOTCA IWIIh ¢ TKAHBIO JIETKOro, yCH-
ImBasA ero o0IydeHHe TaK jKe, Kak asposonn nesus-137 m me-
KOTOPHIX [[PYTUX KOPOTKOKUBYI[UX PaJHOHYKILIOB.

13 KOopOTKOREBYmEX pafHOHYKIMATOB CIEyeT YIOMs-
HYTb m30TOm mofa — mox-131 (m. m. 8 pmeit). Ilpm ompene-
JIIeHHBIX METEOPOJOTHIeCKAX YCIOBUAX BONM3E MeCTa B3DPHIBA
He pa3 HaOIomaln 3HaYNTeIbHEIe BhImageHna moma-131. Mox
09eHbL AKTHBHO BKIIOYaeTcs B OOMEH W B IepBble HeJelIn
moclie B3PHIBA O0HApY:KUBaeTcsA B Mosoke. [lomamas ¢ MOITOKOM
B OpPTaEW3M fieTeil, OH DOYTH TOJHOCTHI0 MOrIOM[AeTCA IMHATO-
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BUJIHOH ’Keiie30li, CHHTe3mpYIOmeH W3 HEro ropMOH — THPOK-
cua. Mop cosmaer B Hell MOBBIMIEHHBIN owar pagumanum. B oT-
JeILHBIG TONBI 7034, MONyYIaeMas IMUTOBHNHON JKeIe30d OT
J131 y nmerett, gocrmrana 50,80 m 100 Mpam/rom, a B HEKOTO-
peix paiiomax pmoxommuaa um jo 200—300 wmpap/rom, xora
B MHBIE TONB W B o0meM oma komeGamace B mpepmenax 0,3—
10 mpan/rox,.

Poct papmoakTHBHOrO 3arpA3HEHHA HAIIEH WIAHETH OT-
paKanm Oe3ymep/KHY TOHKY s[EPHOT0 BOODYSKEHHA C €e He-
n30eKHEIME DKCIIEPIMEHTAILHEIMA B3PHIBAME Bce Ooipmeit
u Gompmeir Momuoctu. Ecam 3a mects mepsbix et (1945—
1951 rr.) Bcemm crpaHamMm Mumpa OBIIO B30PBAHO OKOJIO
0,2 Mt sapepHOro Opy)KHsA, TO y)Ke B CJIefyOI(He MHATh JET
(1952—1956 rr.) sra mmgpa yseamgmiack mo 11, mamee —
mo 177, a Tonbko 3a omum 1962 r. oma cocraBmaa 217 Mrl

O6mecrBeEHOCTL Bcero Mmpa TpeGoBala HpeKpAMIeHHA
3TO# camoyOmiicrBenuHON romxm Boopy:xemmil. Illmporas wam-
OaHWA 32 3allpelleHne ANEPHHIX B3PHIBOB APKO HPOABHIACH
eme B 1950 r. smamenureiM CTOKrONBMCKEM BO33BaHHEM, 00-
PamieHHBIM K IIOOAM Bcero Mmpa. DBossBamme cojeprKajlo
cJI0Ba INIaMeHHoro 0opma mporms simepHOro opyswma Dpeme-
pura tHoxmo-Rioopm: «Msr TpeGyeM 0Ge30roBopouroro sampe-
IMeHUS aTOMHOTO OPYIKAA — OPY’KUA 3aMyrUBAHMUA W MACCO-
BOT0 YHHYTOKEHUA. . .»

3a Tpm Mecama TON BO33BaHHEeM OBLIO COGPAHO CTO MIULI-
JINOHOB mopmmceir!

Hayunmit xommTer mo peficTeuio aromuoit pagmanua OOH
B CBOEM BTOPOM [IOKJIAJie, MpecTaBIeHHOM ['emepannHOi Ac-
cambree OOH, ma ocmHoBammm amaiImsa pocra COJEP/KaHUS
PAIMOHYKIAOB B OKpY’Kaiomeil cpefie, B OUIIe N OPraHm3Me
9e0BeKA YKA3BIBAl, 4TO TONLKO IIPEKpAIeHne SePHHIX HC-
TOEITAHANR MOKeT m30aBHTL YEI0BEIECTBO OT BPEMHBIX IIOCIE[-
CTBUI TOBBIMIEHUWA pafmoakTHBHOrO oma. Ilaryomckue KomH-
depeHINA YUCHBIX NPELCTABIAIA CBOEM IIPABHTEILCTBAM
e[NHOE MHEHZE YIeHBIX 0 HEOGXO[UMOCTH 3aUpelleHdsa Amep-
HBIX B3PHIBOB KaK HEOOX0QUMOro IEPBOr0 Imara K HPemoT-
BpameHnI0 ANePHOI BOWHHI.

B nmexa6pe 1962 r. B MockBe 6Bl mOgUHCAH TOTOBOP
mexny CCCP, CIIA m BemmroGpuramumefl o sampemenun
ANEPHBIX B3PHIBOB B Tpex cpemax (B armocdepe, HA mOBEpX-
HocTH 3emim U mox Bopoit).C 1962 r. m mo macrosmee Bpems
3TOT HOTOBOP BEHINOJHAETCA MOANHCABIIAME €r0 CTPAHAMHE.
IIpaBpa, Rurafickaa Hapommas Pecny6nmxa mw Dpamnua, me
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prcoenHEBIINECS K MOCKOBCKOMY ROrOBODY, HCHBITHIBAIR
AepHOE Opy’KEMe m B mociaenyiomme rofpl. Humrail ocymect-
BEJI B3DBIBBI AMEPHBIX 60MG HAJ cBOe#l TeppHTOpHEH B OK-
ta6pe 1964, mae 1965, B mae 1966 rr. u eme ImecTb B3PHIBOB
B mepumoy, 1966—1968 rr. B 1968 u 1970 rr. 6511 B30pBaHKI
ameprsie yerpoitcrBa Dpammumeir B I0:xuOM Donyrmmapmm, Ha
ocrpoBax Tmxoro okeama. 3a IocCHeqHMe TIOMbI eIme TIECThb
B3PHIBOB B artmoc(epe Gbino ocymectsieno Humraem m 14 —
Oparnueir. Har e Bce 0Tpasmioch Ha pPAfHOAKTEBHOCTH
OKPY:RAIOMme# HaC CPeInI?

PapmoarTmBHEIe Oocafkm 0T Hambolee MOIMHBIX B3PHIBOB
1961—1962 rr. mpogomskann seimagath eme B 1963—1964 rr.
Opmaro y:xe B 1963 r. 0bui0 3aEKCHPOBAHO yMEHBIIEHZE
KOPOTHOJKUBYINAX PANHOHYKIUIOB, 9TO LPHBEJNO K PE3KOMY
CHI)KEHHUI0 PaJMOaKTUBHOTO [ofa B MOJOKe KOPOB H, CIeJo0-
BaTeIbHO, K CHIKEHHI0 O0Iyd4eHHA IMUTOBALHON IKeles3sl
Yy neTeit.

C 1964 r. mavamm OTYeTIMBO HPOABIATHCA PE3YIbTATHL
MocroBcroro morosopa. Ilpexpamennme KpDYDHBIX B3DBIBOB
IpUBEN0 K 3HAYATEILHOMY MAeHmI0 COfeDKAHHA DPaJHOHY-
kaupoB B armocgepe. Ha pme. 2 moxasamo, Kak cTpemn-
TeNBHO W3 TOjfla B Toj| MIJa OYMCTKA aTMOC(ephl OT copep:Ka-
HOA B Hell pagumoaxtwBHOTO cTpomnusa. OfEAKO B3PHIBEL, IPO-
nzseennbie Huraem m Dpamnmeir (Bpems Hambolee Kpym-
HBEIX B3DHIBOB IIOKA3aHO HA PHC. 2 CTPEIKAME), 3aMEIIMIN
aToT mporecc. HpmBas mocie KasKmoro B3pHIBa NMOJHEMAETC,
TOKAa3BIBasA, IT0 W IO HACTOAIIEr0 BPEMEHH HEKOTOPHIH ypo-
BEeHb HTOT0 DPAJMOHYRJIMA COXPAHMICA B OKPy/KaloOmed Hac
cpeze.

VYMeHbIOIeHAe PATMOAKTHBHBIX OCAfIKOB COMPOBOKIANOCH
CHEJKEHHEM 3arpA3HEHHOCTH pAaJmOHYRIAJAME IPOXYKTOB
OATAHWA, O 9eM MOJKHO CYNHTh II0 PHC. 3, OTPAKAIOMEMy
comep:xarme Sr® B mpogykTax B pasiamuHbie rofsl. Biamskme
maHHBIe ObLIm moNydeHsl m mia copepanmsa Cs!'®? B moioke,
dpyrTax, osomax, msace. Ilocae 1965 r. cramo 3aMeTHO CHHE-
MaTheA comeprranme Sr% B KOCTHOM TKAHE YeIOBEKA.

Yro sKe KoGaBuim K eCTeCTBeHHOMY (JOHY pajiHanud W3-
JyYeEUs 0T PafHOHYKIUI0B, MOABHBIIHXCA B OKpY’Kalomei
cpefie ¥ TPOHUKIIHUX BEYTPH oprammsMa? JaTh TOYHEIA OTBET
HA 9TOT BOOPOC OKA3aJ0Ch He Tak-To mpocto. Mel Bmpmend,
KaK CHJIbHO H3MEHSICH YPOBEHDb BarpssHEHHUS PafHOHYKIH-
MaM¥ W3 TOfla B IO, KaK WM3MEHAETCA HX IPOHNKHOBEHHE
B OPTaHH3M 9eJ0oBeka B 3aBECHMOCTH OT reorpamuecKux yc-
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JToBHiT O6WTAHUA, OT MPOAYKTOB NHTAHMA ¥ BO3PacTa deIO-
Bexa. Ecam MomHOCTE 03I OT ecTecTBeHHOro (oHA pajgma-
¥y Majlo MEHAJIach cO BpeMeHeM U A ee XapaKTepHCTUKHI
Ob1I0 yMOOHO IMOJIB30BATHCA BEIMIMHON, MOJTydaeMoil 3a Trof,
T0 00JyueHHmE OT PAJAOHYKINNOB SNEPHBIX B3PHIBOB OYCHD
memocToarHo. OHO MEHAETCA B 3aBECEMOCTH OT CPABHUTEILHO
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KOPOTKOTO Iepmojia MOJypacmajia, MOIIHOCTH M IEPHOKA MOo-
CTyIUIeHHA PafuoHyRImmoB B aTmocdepy. Bce srm oGcrod-
TeascTBa noOymmin Hayursiit koMuTeT IO MEfCTBHIO aTOMHOR
papgmanmr OOH, B3ammmaBmmiicsi HOM[CIETAMH, OIPEJGINTH
CpefEHE CyMMApHBIC JJO3BI, MOIYTaeMbIe I€I0BEKOM I €ro KpHu-
THIECKAMY TKAHAME? 3a BeCh NEPHOJ C HAdJana IEPBHIX
HCUBITAHOA W J0 mociefHero BpeMeHH. llolydeHHEE BelH-
9uHE OpefcrasieHs B Tadm. 10.

W3 npusenemmbrx mudp BEAHO, ITO B CPEHEM YeJIOBe-
gecTBO modyamao 3a 20 JeT AfepPHEIX HCHBITAHUE 03y, HpH-
MepHO B j[Ba pasa OONBIIYI0, YeM OHO HONYIAeT €KEerofHO 33
cueT ecTecTBeHHOro (oHa pajgmanmu. A OTHEIBHBIX paio-
HOB 5TH nuE@pPEl MOryT OBITH B O—8 pas Gouxbme (HampmMmep,
miast Kpaitmero Cesepa 3a cuer mesmsa-137). Caemyer mop-
YepKHYThb, ITO MOKA OHH COIOCTABUMEL C €CTECTBEHHBIM (hO-
HOM DajWaqUyi ¥ MOBHIIAIOT €r0 CpefHNe BEINYHHEl JajKe
B Hambolee 3arpA3HEHHBIX paiiomax He Gomee wem Ha 30—
50%. Ecanm e BCcnoMHMM, 9TO €CTECTBEHHSBIH (OH pafHamum
OTHIOHAETCA OT CPeNHUX BEJIMIMH B PA3IAIHBIX 00IaCTAX
3emim ma 300—600%, To Gymer sCHO, YTO. MOKA AJEPHEIE
B3PHIBHI HE BEIBENH HA HAODIeH [IaHeTe PAJHOAKTHBHBEIA (HOH
3a IpefelNsl ero eCcTeCTBEHHOro KojleGaHma. JTO BaXKHO MMETh
B BHUTY.

? KpuTH9ecKEMH TKAHAMEA B pPafmo6moiiormm HA3HIBAIOT PafgHOIyB-
CTBUTEJHHEE TKAHW, OTBETCTBOHHEI® 83 PafHANHOHHEIE TMOBPEKHe-
HEA BCEr0 OPTaHA3MA,



I'naBa 3

BHOCHUT JII ATOMHASA ITPOMBIIIITTEHHOCTD
JOIIOJTHUTEJBbHBIE NCTOUYHUKNI PATVMATITAN
B BHOCOEPY?

B cospemennom gemoBeueckoM obmecrse mOTPeGHOCTH B DHEP-
THE BO3pacTaeT C KaKEBIM rofoM. Pacxop sHeprumm Ha AyHLy
HaceleHUSA B BHICOKOPa3BUTHIX crpamax B b—10 pas Goxbme,
YeM B pasBmBalommxca rocymapcrsax. llorpeGienme sHeprum
Ha JyOIy HaceleHWA U0 Mepe PASBUTHA DTHX CTpaH Oymer
Bospacrarb. Ho Bemp m Hacelemme BO BCeM MHUpe CTpeMH-
TeabHO Bospacraer. Ilo pacueram memorpados, B 1970 r. ma
3eMHOM miape Obuio 4 muppa. wemosek, a K 2000 r. Gymer
okxoxo 7 mupp. llorpeOmocTs B pHEprmm BO BCeM MEpe BO3-
pacrer MmmaEmMyM B 10 pas.

W3zBecTHO, 9TO TaKume TPAAWIMOHHbIE MCTOYHUKN DHEPIHM,
Kak yroias, HeTh He 0e3rpaHWYHBEL. 3alacel yrid I HedTH
YMeHBINAITCA ObicTpee, WeM MbI X0Teldn OBl 3a Cd4eT 9ero e
geJI0BEYEeCTBO Oy/eT MOKPHIBATH [eHUIUT DHEPIHH?

WspickaEme HOBBHIX HCTOYHHKOB DHEPIWH HAET B pasimd-
HEIX HAOpPaBIeHEHAX. PaspabaTeBaloTcsa OYTH X CO3MAIOTCA
IIPOEKTHl MCIOJB30BAHAA reoTepMalpHoil pHepruu. OdeHs 3a-
MaHINBO HEIOCPEACTBEHHOE IIPeBpamieHme COJHETHOH DHep-
THM B 9J6KTPHYECKYI0, 4T0 Hambolee MEPCIEKTHBHO B KOCMHE-
49ecKOM IpocTpaHcrBe. OTpoMHEIE YCHIHA YUeHBIX HAIpaB-
JIeHH Ha pPa3paboTKy Iyreil HCIOIH30BAHUS TePMOAMEPHOK
sHeprum, o0pasywomelica mpu AfepHoM cmATe3e. Paspabarsl-
BalOTCA MeTOfbI (ojee COBEPIIEHHOTO IPOMBIILIEHHOTO WC-
IOJb30BAHNA HHEPIUE BETPA, MOPCKUX HPUINBOB W OTIWBOB.
Bce »TH myTE mepcoeKTMBHBI, HO B HACTOAINEe BpeMS eIme
HAJIeKN OT CBOET0 SKOHOMUYECKHM BBITOJHOTO W IPAKTHICCKOTO
OCYINEeCTBICHAA.

EpnHCTBeHHBI# HOBBI HCTOYHAK DHEPIHUH, yKe IIHPOKO
HCHONB3YeMBIl I IMEIOMUi OrPOMHBIE Pe3ePBEI, 9TO DHEPIHEA
AEPHOTO JeNeHUA, HKCIIyaTHpPyeMas B ATOMHBIX 3JIEKTPO-
cramquax. Ha 4-ii mempgymapommoii KomepeHmum mo MUp-
HOMY HCIOIB30BaHUIO AaTOMHOH DHEPTHW, IPOXOAWBINeH, Kak
m opepmigymne, B IlIBeiimapmm, ma ocHOBe amanmaa dddexr-
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TABHOCTH PaGOTAIOMUX W IPOSKTHPYEMBIX aTOMHEIX DJIEKTPO-
cTammmit GBLI CAeNaH MPOTHO3 PASBHTHA ATOMHONW IIPOMBIII-
JeHHOCTH Ha OimKailimue rofsl, HOPA3WBINWII BCEX CBOEM
pasmMaxom.

B 70-x romax ma aromubIx 3rxexTpocrammumax (AJC)
B MmpoBoM MacimTabe BeIpabarbiBanoch okoio 22 GW (mmi-
auappos Bart). B 1976 r. maBanm smexrposmeprmio 188 peax-
TopoB, paforaomux B 19 crpamax Mumpa. BripaGarsiBaemas
mMu sHeprua onermBatach 8 79 GW. K 2000 r., coriacao mpo-
BenerEEIM pacueraM, AJC Gygyr masare mo 2000 GW!

A3C TpebyoOT B KauecTBe TOIMIWBA PAJMOAKTHBHBIA ypaH
miw mwryrormid. Kpome toro, pabGora AIC compoBosmaercs
o0pasoBaHmeM pANAOAKTUBHLIX HYKJIHAOB M HAKOIJIeHHEM
GONbIOIOT0 KOJMIECTBA PANMOAKTHBHEIX OTXOM0B. BosHmKaer
BOIIPOC: KAaK OTPASHTCA POCT ATOMHON HTPOMBINIIEHHOCTH HA
OKpy’Kalomeii cpefie, M3MEHHT JIH OH W B KaKoil CTeIeHH
eCTeCTBEHHBI pagmoaKTuBHBIE (GoH B Omocepe? [Ipyrmmm
CI0BAMH, OUAceH WM 0e30UmaceH [ dej0BedecTBa OyPHSBIA
POCT aTOMHOM TPOMBIMIIIEHHOCTH BO BCEM MEpe?

ClleyeT oTMeTHTH, 9TO IOCTe OKOHYaHHA 4-it YHeHeBckoi
KOH()EPEHT[HT, $CHO OYEPTUBIICH IIEPCOEKTHBY pa3BHTHA
MEDHO¥ SANEPHON IPOMBINIIEHHOCTH B OImKaiimem Gymymiem,
B 3a0ajHOl me4aTH HMOABHIIOCH HECKOJIHKO COOOIIEHUA, KOH-
TMEeHTPAPYOIIAX BHUMAHWE OOIMECTBEHHOCTH HA OMACHOCTH
MEADHOTO WCIONL30BAHAA aTOMHO# »dHeprmu. B  Umkaro
(CIIA) mpporyio msBectHOCTh IpmoGpesna Kumra lomama
n Tamnmmaa «[lemo mpoTHB SAMEPHBIX CUIOBBIX MpPeAIPHATHIN
[1971], B ®oTopoii aBTOPHI MPHUBBIBAIOT 3ATOPMO3HUTEH CTPOH-
TeJIHCTBO ATOMHBIX DHIEKTPOCTAHNEN KaK HECYIIHX Yrpo3y
37[0POBBI0 HacemeHms crpamsl. Ilo00HEIe KHWArHW, BHIXOMISIIAE
B KaIHTAIHCTHIECKUX CTPAHAX, BBEISHIBAIOT HACTOPOKEHHOE
OTHOIIEHWE, €CIM MPWHATh BO BHOMAHWE OKECTOUCHHYIO
Gopr0y KOHRYDUPYIOIMWX MOHOIONWH W CcTpeMieHme Ilenrta-
roHA PasBUBATH BOGHHYI0 AMEPHYI0 MOIIL 33 CYET CHEPIKH-
BaHMSA MHPEOTO HCIIOIH30BAHUS aTOMA.

Ouenp XapaKTEPHO [IA KAUATAIACTHIECKOTO0 MHPA BBI-
craseiBanne cemaTopos A. BammepGepra m B. Maxmaroma
TPOTUB WCIOMb30BAHWA ATOMHOW DHEPTHH Ha TPAHCIOPTE.
OcHOBHO# [0BOJ BarIIOgaeTcss B TOM, 9TO B pe3yiabTare
AKIAW BCEX JKEJIe3HOJOPOIKHBIX M YTONbHEIX KOMIAHHA o6ec-
nerarcd. CrpaxoBble KOMIAHUW, CBA3aHHbIE ¢ KATUTAIOBIO-
MeHNAMA B jKeJe3HBIE Hoporw, OGAHKPOTATCA, W BCe DTO
B KOHEYHOM cUeTe IPHBefeT K 0o0meMy ()HHAHCOBOMY KpH-
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sucy. Bepoarso, n ceifitac HeKOTOpHIe He(PTAHBEIC W YyTOMLHEIE
KOMIaHAY KPOBHO 3aMHTEPECOBAHEI B TOPMOKEHHH Pa3BHTHSA
HOBOH fAJEpHO# WHTYCTPHH W TOTOBHI HHCIMPUPOBATEH JIO0HIO
TOBOJBI IIPOTAB €€ Pa3BHUTHA.

«Memopammym Bpadei, coo6ma0Muil 0 BPEIHOCTA X OIIac-
HOCTE ANEPHON mEAyCTpmH», magammsli B Ilapmxe B 1971 r.
7 MONNVCAHHBIA MHOTIME BpaYaMy X 00IMEeCTBEHHBIMY [edTe-
1AMz, coofmaer, 4To Ipm paboTe KasKAOro peakropa obpa-
syerca GONbIIOE KOJIMIECTBO PafHOAKTHBHEIX BemecTs. Cpemn
HAX Ta3000pa3HBIe PAJMOAKTHBHBIE M30TOIH KPHUIITOHA, KCe-
HOHA, apPTOHA, 3arPASHAIOMNE MHPOBYIO arMocdepy. YKassl-
BaeTcd "Ha 00pa3oBaHMe PAJIOAKTHBHOTO M30TOIA BOJOPOHA —
TPUTHS, TPOHUKAIOMIETO B CTOYHEIE BOMABI, M PATMOAKTHBHOTO
merygero msoroma mopma J'8! mpoEMKAIOmMEro Uepes MOIOKO
KOPOB B oprammsM ferTeil. B MeMmopammgyme momuepruBaercsd,
970 32 HECKONbKO MecAmeB PafOTH B aTOMHOM peaxrope 00-
pasyercsa CTOIABKO Ke pagmoakTuBHOro cTpornua-90, CKOILKO
ero MTHOBEHHO BO3HMKAET IPH B3PHIBe D-METaTOHHON aToM-
ot GomOnl. IlpmBomaTca H3BeCTHBIE MAHHBIE O TOM, YTO
PafgmoaKkTHBHBIE BENm[eCTBA, MONAB BHYTPHh OPranmsMa, B Tede-
HIe J0JITOT0 BPeMeHH 00JyIaioT ero KJIeTKH, BRI3BIBag o0pa-
30BaHMe HACHENCTBEHHO MepeJaBaeMbIX MyTamuil, rubenbHbIX
I TOTOMCTBA, YBEJIMYMBAIOT BEPOATHOCTH 3a00NeBaHUA pa-
KOM mim jefikeMmeit. ABTOPHI OPUXOMAT K 3aKIIUEHAIO, 4TO
ANepHAad WHAYCTPHA ONACHA IS WeloBedecTBA W OmOCKeps!
B menoM. OHW TPH3BIBAIOT 3AMPETHTH CTPOUTEIHCTBO U DKC-
MIyaTamuio BCEX CHIOBBIX PEaKTOPOB.

IlpaBer nm aBropsr Memopamgyma? MoskHO Jm mpEXORWTH
K TAKOM OTBETCTBEHHBIM BHIBOJAM, He IPOAHATH3MPOBAB KO-
IMYECTBEHHYI0 XapaKTePHCTHKY BOBMOJKHOM  OMACHOCTH?
B macrosimmee BpeMs yiKe ecTh TOYHBIE SKCIEPAMEHTATHLHEIE
(aKkTHI, IMO3BOJAIONMME IPOBECTH TAKyH OmEeHKY. HaywHBIi
KomuTeT mo pmeicTBmio aromuoil pagmammm mpm OOH mposen
TaKyH0 ONMEHKY W HM3JIOKHI ee B CBOEM IOCTeTHEM JOKIaje
Temepanpmoit Accambunee OOH, mpesmcraBieHHOM OCEHBIO
1977 r.

Kaxoso e mermeHOe monomernne pen? UroOwl acmee ero
cebe TpenCcTaBUTh, BCIOMHEM, 4TO IIPOW3BOMCTBO BIEKTPO-
SHEPrHH 34 CUeT AFIEPHOTO JelieHmA CIATACTCA W3 ClIeqylo-
IuX STamoB:

1) monyvenme ypamoBOil Py[HI;

223)5 BHIJIeJIeHWE W3 Hee ypaHa, 000rameHHOr0 H30TOIOM
U-235;
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3) pa6oTa aTOMHEIX PEAKTOPOB, JAIOMUX HHEPTHIo;

4) mepepaGoTka 0TpaGOTAHHBIX TBAIOB € MEIALI0 MOJIyYIe-
HOS IIYTOHHAS — HOBOTO AEPHOT0 TOPIOYEro;

5) TpaHCHOPT W XpaHeHHWe PpAEOAKTHBHEIX O0TGPOCOB
TIPOM3BOJICTBA.

Paccmorpum mocienoBaTenbHO BCE HTAIBI MPOM3BOACTBA
ATOMHOH 3JIEKTPOSHEPIUY ¢ TOUKA 3PEHUS 3arPSA3HEHHA OKPY-
JRAIOMell Hac Cpefsl PafHOHYKINJAME B MECTHOM H TI06ailh-
HOM Macmrabax.

IloGrraa ypanoBoii pymst
U ee mepBUYHAA 00paloTKa

YpaHOoByI0 pymy [oGHIBAIOT B TOPHBEIX paitoHax Hamapsr,
Oparnum, Cosercroro Comoosa, CIIMA, IOmmoit Adpurm m
B paAfie APYTHX CTPaH B IMaXTaX M OTKPHITEIM cmocoboM, Ypa-
HOBaA pyma comep:ur He Gomee 0,29% ypama, m oObigEO Ha
MecTe MOOBIYM OHa MPOXONWT HEPBUIHYIO 06paboTRy mo 060-
TaIleHnI0 ypaHoOM. B pesymbrare IONyYal0T yPAHOBEIE KOH-
MeHTPATH, KOTOPHIE TPAHCIOPTHPYIOTCA Ha COENHATIBLHEIE
oboraTHTeNILHEBIE 3aBOMEL.

YpaunoBasg pyna, Kak OPaBWIO, COLEP:KHAT W APYThe pa-
OAOHYRIUALI, B TOM wmene paaui-226, topmit-230 w 234, cBu-
men-210, momonmit-210. Jacth m3 HEX YXORHT C YDPAHOBBIM
KOHI[@HTPATOM, a 9aCTh OCTAeTCsa B OTXOJAX HA MeCcTe mepBO-
HavambHON mepepaGoTkm pymsl. HeGoabImoe KommaecTBO IIO-
mafaer B UPOMBIBHBIE BONBL. ['azoo0pasHEI pamom (m. I.
3,8 mEs) mocrymaer B atmocdepy.

Ilpn poGeide pydsl m ee HepBOHAYATILHON oOpaGoTKe HE
OPOUCXOANT 06Pa30BAHUA, T. €. YBEIWYeHHS, KOJIWIECTBA Pa-
OUOHYRJIWTOB. Vner nuMmL m3BIeYeHNe eCTeCTBEHHO HAaXO[d-
IMUXCsA PAAHOAKTHUBHLIX BEI[eCTB HAa LTOBEPXHOCTh SeMIIH.
Yacrh mx ocraerca B OTBajaxX IMepBHIHO 00paGOTAHHON PYIIBI
Ha MecTe ee moObrau. Komewmo, B sTOM paitome ¢om ecrect-
BEeHHOW paJMOaKTHBHOCTH IOBHIMAaeTcd. Ilpm pasMansiBaHmI
pynst  ofpasyerca HeGOJBIIOE KOJIHIECTBO PANMOAKTHBHOM
OBLIM, TOCTYHAIONell B BO3MYX M, KAK TIPABHIO, IIOMHOCTHIO
oCefalomeil HA PaCIONOKEeHHON IIOOIN30CTH OT PySHHEKA Tep-
pETOPHU (J[ECATKY KHIOMETPOB).

Tar wak moGbiua = mepBoHadambHAA 00paboTKa pPYHBL
IPOUCXONAT B TOPHHEIX PaiioHAX, yAAJNEHHEIX OT HACEJIEHHBIX
MecT, TO MECTHO® NOBHIMIEHHWe PAJHOAKTHBHOCTH HE BHOCHT
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OIMyTHMOTO BKJIafa B OOIyYeHHOCTH HaceleHma 3emium. Pa-
AMOaKTHBHEIE 0TGDPOCH, KaK MPABWIO, 3aCHIIAIOT 3eMieil. 3a-
XOpoHeHNe Ha TiIyomay B 1 M y:ke B [Ba pasa CHIKaeT KO-
JIN9ECTBO TOCTYHAIONIEr0 B BO3AYX pafioHA.

Homeyno, pa6ora B ypaHOBHIX ITAXTaX OTHOCHTCSI K IIPO-
teccmoHATHHO BpETHOMY TPyHy, 4YT0 B TEPBYH OYepenb
00yCIOBIEHO IOBHIIEHHBIM COJEp/RaHEeM pafioHa B TyHHE-
JIAX IMaXT. YCWIEeHHAA BEHTHWIANHs, MAKCHMAJIbHOE HCIONb-
30BaHIE MEXAHHIECKHX YCTPOIMCTB [jiaA MOOBIBAHUA Py[HI, CO-
KpameHne pabodero BpeMeHH W [APYTWe MEPOIPHUATHS CHE-
JHAI0T TWPOJeCCHOHANBHYI0 BPEIHOCTH. HoJmuecTBO HAacewe-
HEd, paboTalomero B maxrax, HHITOKHO MAJ0 0 CPABHEHMUIO
c HaceleHmeM Hamell mwraHerhl. TaxkmM o0pasoM, mOOBITA
YDaHOBOH PYAEl HE HECET ONACHOCTH 9eI0BETECTBY.

Bropoit sTan — BEIJleNeHne ypaHa w3 PYAbI — IPOHCXOKAT
HA YPaHOBEIX o6oraTHTeNbHBIX 3aBogax. J[pobiemme pymsL,
TIPOMBIBAHTE, M3BIeUEHNE YPaHA KUCIOTON W ero XmMmIecKoe
OCaIKJIeHNE XapaKTepHBI s JI000f TOPHODPYAHOW IIPOMEIMI-
JIeHHOCTH W IIPH COOJIOJICHUN TPAaBWI CAHUTAPHOI Ge30macHO-
CTH, aBTOMATHBANME OPOW3BOACTBA ® O0OPAaGOTKE KETKHAX
CTOKOB He YTPO)KAIOT PAfMOAKTUBHBIM 3arps3HEHMEeM BHeI-
meit cpepsl. CrenuanbHOe BHUMAaHDE CAHUTAPHOTO HAJ30DPa
TOJKHO OBITH HALPABIEHO HA IIPABUILHOE YHAJIEHWEe W Xpa-
HeHHe 0T6POCOB mepepaGoTanHol PyHL.

Tonpko oxomo 1% Beeir pynpl yTHIE3EPYETCS 3aBOKOM,
a 999% BriGpachiBaeTca B OTBAJLI. OTH OTBAIEL XOTA W olef-
HEHBI YPAaHOM, KaK IIPABWIO, GOraThl MOYePHAME IIPORXYKTAMO
ero pacmaga: pagmem-226, csurmom-210 m mpyramm papmo-
aKTUBHBIMH 3JIEMEHTAMH, BBIIEIAOIIAMA IpW CBOEM Dac-
mame rasoobpasmbiii pagon. OGciegoBamme, IIPOBEAEHHOE
B 1971 r. 8 CIIIA, moxaszamo, uTo KOIMIECTBO HTHUX OTXOMOB
3a 1969 r. mocrmramo orpomusix mudp — 83 mum. T. Hemo-
CTATOYHOE BHEMAHUE K WX XPAHEHUIO TMPHUBEIO B OTHEIBHBIX
paifoEaX K MECTHOMY OONYYeHWI0 B3HAYMATENbHBIX TIPYyII
gaceneHnsa. Taw, mampmmep, B Komopamo, B paitome I'pampm
JURaEKIOH, THe pPaCHONOKEHB MOIMHbIE YPAHOBBIE 3aBOJIH,
KaKWe-TO NeNbIbl TPeJI0KIIN KCI0Ib30BATh OTXOB yPaHO-
BOfl pyAsl B KadecTBe MaTepmaja — 3aIOMHATENS s CTPOHU-
TeJIBCTBA JKUIBIX AoMoB. 3a 1952—1966 rr. GBLIO MOCTPOEHO
OKOJI0 3 ThIC. 3MlaHZil W3 GPUKETOB, COMEPIKAIEAX OTGPOCHI
ypamoBoit pymei. OGcuemoBamme BO3LyXa B DTUX 3NAHUAX,
nposefeHHOe B 1971 r., mokasamo 3HaumTEIBHO GONEe BBICO-
Koe cofiep:KaHme B HeM pajoHa. B GoxsmmECTBe 00CIeno-
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BAMHBIX JOMOB cofiep:kanme pafora 6wuto B 10 pas, a B meKO-
TopeIx (xyske BemrTmimpyembix) pmaske B 100 pas Brime
mopMEl. PacdeTsr mOKasaim, 9T0 JIOAW, KUBYIIWEe B OTHX
3AHUAX, 3a TOf OYAyT IOIyIaTh MOIONHATENLHYI MKO3Y
obnyuenns merkux ot 2 mo 20 pam.

Hexoropsie 3aBompl B magajie CBOEil NesATelIbHOCTH 0e3-
OTBETCTBEHHO CIYyCKAJM pPAJUOAKTUBHBEIE OTXOMBl B PEKH.
Tak, 8 1958 r. B Bomax pexm Komopamo (CIIA) mmmxe Toro
MecTa, IJje PACIONOMKeHEl yPAHOBHIE 3aBOABI, OBIIO OTMEUEHO
B 400 pas Gozee BBICOKOe cOMePKAaHNEe PAAHOHYKIHAOB IIO
cpasaermio ¢ Hopmoir. Ilpemmpmasareie B 1962 r. mepn mpm-
BEJIZ K Pe3KOMY CHIKEHMIO PaTHOAKTHBHBIX OTXOMOB. I3Me-
permsa, mpoBefennabie B 1967 r., morazanm HOpMaibHOE HX
cofiepsKaHUe B BOZAX HTOM peKH.

Ilpasmabras TeXHONOTHS 3aMKEYTOT0 IUKJIA, HETIYOOKOE
3aX0pOHEHHE OTBAJNOB IIOKA3AJH, 9T0 yKe Ha PACCTOAHEN
0,8 kM ot 3aBofa Heab3s OGHAPYKHUTH OTKIOHEHUA OT HOPMEI
B PaJiMOAKTUBHOCTH OKpy:Katomeii cpeasl. Taxmm oGpasom,
7 3aBOJEI IO 00OTalNeHnI0 U MOIYyYeHNI0 KOHIEHTPAaTOB yPaHa
IpHW MPAaBWILHON OPraHW3aNuu W IPIMEHEHIH Mep CAHUTap-
HOT'0 KOHTPOJIA He ABIAITCA HCTOIHUKOM TIII00aIBHOT0 paguo-
AKTHBHOrO 3arpsAsHeHus Omocdepsl ¥ HE HPEHCTABIAIT
pealbHOR ONACHOCTH [AJid HaceleHHd HaIlell miIaHeTH.

HKonnenrpanusa, ouncrka ypasa
H ero oforamenue ypaEoM-235

HommenTpaTts ypama, HMomydYeHHBIE Ha OGOTaTHTENbHBIX 3a-
BOJIaX, INOCTYyIAlOT Ha CIeNUANLHBIE XHMUISCKHE 3aBOJIHL,
r7ie TONyYaloT YMCTHIA MeTAIIWIeCKui ypan (WiId ero ORHCh
U30s) = obGoramator msoromoM — yparom-235. Ilpmpoa-
HEIL ypam — ypam-238 — comepsxur Jgumb 0,7% wmzoroma
ypama-235. [lna mpomsBojicTBA YPAHOBBIX CTEpIKHEH, mpHUMe-
HAEGMEBIX B JIETKOBOLHBIX pEaKTOpax, Tpebyercs oGorameHue co-
mepranua ypaua-235 mo 2—4%. [las sTOro ypan XAMAYECKA
OpeBpamaT B xerydee coeguuenme — Qropun ypama (UFg),
KOTOPOE IIPOIYCKAIOT 9ePe3 TOPUCTEe GaPhePH! IS 1aCTHIHOTO
pasfielleHAsI H30TOIOB YPaHA BCIEJCTBHE PA3INYHON CKOPOCTH
maddysmm. YToGs TOBBICHTH KOHINEHTPANHIO ypaHa-2395
¢ 0,7 mo 4% rpebyerca oromo 1700 Takmx Gaprepos.

Jdra cuoKHEAaA XmMOUecKag ® (uamuecKas mepepaGoTHa
ypana o0opymyeTcs, KaK W MHOTHe BpeJHEICe XHMAIECKUO
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OpOM3BOACTBA, IO IPWHOWUIY 3aMKHYTOr0 NuKla, T. e. Ge3
BEIDYCKA B OKPY/RAIOMYI0 Ccpefy BpPeRHBIX mepepabarhiBae-
MuIx BemecTB. Oboramenablit ypanoM-235 QropHCTHI ypam
BHOBb IIPEBPAINaeTcsI B OKHCh ypaHA HIN MeTALIMIECKHi
ypaH, W3 KOTOPHIX W USTOTOBJIAIOTCA YPAHOBHIE CTEPIKHH,
mocTyHalolume MAisA 33pPANKE PEaKTOPOB ATOMHEBIX BJIEKTPO-
CTaHIOUHT,

PaGora aToMHBIX 3IeKTpoCTAHIMIA

Ecum Bce mpeppimymue sTamsl TPOU3BOACTBA ATOMHON 9HEp-
TUW BaKIIOYAINCh B OYACTKE W W3MEHEHWH COCTOSHHUA YIKe
IMeINUXCA B IPHEPOJie PAMMOAKTUBHBIX HYKIHUJOB, TO [EIO0
IPUHIUONAIHHEO MEHIAETCS, KOTJ[a B AeficTBHe BCTYMAIOT CHIIO-
BEIe AJEPHBIE PEAKTOPH, B HEAPaX KOTOPHIX IPOHCXOAMUT
pacmaj Afep ypaHa ¢ OCBOOOKJEHWEM OTPOMHEBIX KOINIECTB
SHEPrZEd 1 -06pasoBammeM GONBIION0 KOJIHIECTBA PARNHOAKTHB-
HBIX BemecTB. VIMeHHO AaTOMHEIe pEaKTODPHI, HOABHBIIAECST
B cepefiHe HAINEr0 CTONETHs, B OnmkaiimeM Oymymiem IIo-
KPOIOT HAIIY INIAHETY yCTOH CeThI0 W B KOPHE M3MEHAT BCIO
PaimOAKTHBHYIO 00CTAaHOBKY HA 3eMile.

HeficTBATENbHO, B TeUeHMEe MIJIJIMOHOB JOT CYI[ECTBOBA-
HEs 3eMIH B ee IOPOAAX Iel TOIBKO pacHaj, pafEOaKTHBHEIX
BemecTB. B cepefune Hamero ¢rojieTms 4eJOBEK HAYAX HEP-
THYHO CO37laBaTh WCKYCCTBEHHEIC DPaJMOAKTHBHEIE BEINECTBA.
B pa6oraromux CHIOBHIX PEaKkTopax ATOMHBIX 3JIEKTPOCTAH-
Omit HeIpepHBHO mAeT 00pasoBaHWEe pPafMOAKTHUBHBIX IIPO-
OyKkToB penemusa. Ilpm pmemenmm sfep ypamEa (WMEHHO 5Ta
AfepHAS PeaRNusa IPONYyNUPYeT aTOMHYI0 »HEPTHI0) obpasy-
erca 0olee CTa PA3NAIHBIX DPAJUOAKTHBHBIX BelmecTB. IIpo-
HCXOMAT MOI[HOE HEUTPOHHOE WM3Iy4IeHZE, BH3HIBAIOIEe Ha-
BeJIEHHYI0 PAfIHOAKTUBHOCTh B JKETKOCTAX, MUPKYIXPYIOIIHX
B PEaKTOpPaX IPH OXJIKTEHNU U IIepeHOce DHEPIHUM.

CTponTenbCTBO MHOTHX XUMWYIECKEX 3aBOMOB M TEIIOBBIX
BIEKTPOCTAHNNA OCYIIECTBIAIOCH 3aJ0JIT0 [0 TOr0, KakK
ObLIa 0CO3HAHA BAJKHOCTH MPOGIEMBI 3arPASHEHUA OKPYIRAIO-
meit cpenst. Yepes mx Tpy6el B aTMocdepy BHIGPACHIBAIHACH
OTPOMHBIE KOJIMYECTBA BPEIHEIX /A Omocepsl BEINEecTB,
TAKUX, KaK OKHUCIEI a30Td, OKUCILI CEPHl M MHOTHE ApPYTHe.
B Bopsl pex mocTymalum JKAMKEE OTXOXEI, [0 HACTOIIETO
BpeMeHN Ty0Amme XU3Hb ee 00mTaTeNell BO MHOTHX MECTax
gamei#t nnamersl. (Haracrpodmaeckue pesyapTaTH DTOH Ue-

48



70BEUECKOll [eATENBHOCTH MOMKHO HabmOaTh B KpPYHHBX
npoMeInnieHHbIX meHTpax fnmommm.) CoBepimeHHO mMHAA Kap-
THHA Ha ATOMHBEIX 3JeKTPOCTAHIUAX. IIpm mpoeKTHpoBaEHH
ATOMHBIX DJIEKTPOCTAHIUIA YYATHIBAIACH OMACHOCTH IOCTYII-
IeHAA B OKPY/KAOIIYI0 Ccpefy pafHOARTUBHBIX OTXOMNOB,
I03TOMY HpPOM3BOMCTBO IIAHHPOBANOCHL II0 CTPOTO 3aMKHY-
TOMY LHKIY, C KECTKAM KOHTPOJIEM U COXPAaHEeHWEM BCeX II0-
TEHIHANBHO OIMACHBIX PaJHOAKTHBHBIX HYKIHIOB.

Ciemyer HADOMHUTH, YTO AMEPHBIA paciay IPOHCXOMUT
B I'epMeTHYECKE 3aKPHITHIX TOMMEBHEIX BJIEMEHTAX DPEaKTopa
7, CIeOBATEIHHO, BCE TBEP/bIe IPOAYKTH JeleHns 0CTAIOTCS
B YPaHOBHIX crep:kHAX. OCHOBHOE BHUMAaHHE C TOYKH 3pe-
HOA 3aTrPA3HEHHA OKPYIKAINeHd cpefsl MPUBIEKAIOT HEKOTO-
pBle rasoo0pasHble WM IeTydme OPOAYKTHL pacliafa, Takme,
KaK H30TOIH KPUNOTOHA, KCEHOHA, f0[a, TPUTHHA I 5IEMEHTEI
¢ HaBelemHOW aKTmBHOCTHIO — Artl, G4 N6 G35,

BoapmuacTeo o6pasyoimuxcs PafAOAKTHBHEIX 6IAr0pof-
HBIX T'a30B (H30TONIBI KCEHOHA ¥ KPUITOHA) HMEIOT KOPOTKUIA
Tmepmoy;, moxypacmama (kcemoH-135 — 9,2 w, ncemom-133 —
5,3 mas, wcemon-138 — 17 mmum, kpummrom-88 — 2,8 u, Kpmm-
T0H-87 — 76 Mun). Ilomajanme 5THX BIeMEHTOB B aTMochepy
HEe NPefCTaBisgeT OMACHOCTH II0 ABYM IIPHIMHAM: Kak 6JIaro-
POREHBIE Ta3hl OHW HE BCTYHAIOT B MeTA00NW3M W He HAKAILIH-
BAIOTCA B TKAHAX JKEBBIX OPTaHU3MOB W II0 Mepe pacmupocTpa-
HeHHA B arMocdepe, GBICTPO pacmafasch, TEPAIOT CBOIO
PafimOaKTUBHOCTL. TONBKO OfUH HW30TON — KPHNITOH-8O —
OPUHAUIEIKAT K TONTOKEBYINUM PAJUOHYKJIAZAM: ero Iie-
pumorx moxrypacuaga 10,7 mer. Haxkanmumsasics B arMocdepe, oH
TNOBHIIIAET €CTeCTBeHHHIA (om ob0mxyderums. Bomee mompoGHO
00 sTOoM OyHeT CKa3aHO B KOHIle TIABBIL 3mech e OTMETHM,
970 KPHOTOH-85 COCTABIACT JWIIb HECKONBKO IIPOIEHTOB OT
o0me# paImoaKTHBHOCTH ra30B PaboOTAIMEro peakropa.

O6pasoBamme ra30B ¢ HaBeJEHHON PaTHOAKTHBHOCTHIO IPO-
HCXOMUT PasjivdHO B PeaKTopax ¢ PasHBIME CHCTEMAaMH OX-
naxpenusa. Tak, HampmMep, B PeakToOpax ¢ Ta30BBIM OXJIaK-
JeHmeM [pH HCIOJIH30BAHAN COQ mheT sAAepHad PeaKmud
pHeTomTEBENX nremerTos O E NI ¢ ofpasosammem KO-
POTKOKUBYIIEr0 pafMOAKTHBHOTO a30Ta (IEepPHOp mOoIypac-
maga 7,3 ¢) ¢ mecrkmm y-manydesmeMm. OHo BHOCHT 3HAUH-
TeIbHBIA BKIAN B Y-Ioje paoTanIMux TypOHH peaxrropa,
CHU;KaeMoe COOTBETCTBYOIed (uamdecKoil 3ammToi.

W3 o6pasyomuxces Bo BpeMsa paboTH peakTopa rasooGpas-
HEIX HYRIANOB HamOoibllee BHAMAHWE HIPHBIEKAET PafHOaK-
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THBHBIN m3oton Bomopoxa — tpurmit HE. Hexoropoe ero xo-
nmgecTBO o0pasyercda B Lpomecce NeleHHS ypaHa, a TaKiKe
GiaroyapsA BO3yeficTBUI0O HEHTPOHOB HA M30TONEI JMTHA, Gopa
7 TsJKEJBIH m30TOI Bofopofa meiirepmit. Oco6eHAO MHOTO ero
obpasyercsa B peakTopax, paboTaiommx Ha TAKeNOH (medre-
pumeBoit) Boje. I'padmr, mcmomb3yeMElii B KadecTBe peryid-
TOpa BO MHOTHX CHCTEMAaX PEAKTOPOB, COAEPIKAT IPHMECcH
JIWTUA, KOTOPBIA TOMKE CIYIKHT MCTOIHWKOM TpuUTHA.. V3-3a
TpyZHOCTEe# B (UKCATEH W OTHOCHTEIHHO OOJIBIIOr0 MEPHOAA
ero moxypacumama (12,4 mer) TpmTHi momajaer B OKpYIKAIo-
IOIyI0 PeaKTop Cpefy & PacopocTpaHsAeTcs B arMocdepe, BOZAX
Mopeil W OKeaHOB, MPaBfia, B OYeHb HEGONBIIMX KOJIMIECTBAX.

Ilpm pmememmm ypama u @IpH pafHOARTHBHOM pacHafe
TIPOAYKTOB [ejieHEA B paGoTaloIleM peakTope aTOMHBIX
DIEKTPOCTAHNUII MOCTOSAHHO 00pasyercd psaf JIerKOJIeTydIux
PaimOaKTUBHEIX Hm30TOmOB mopja: J'3! (m. m 8 pmeit), J'%2
(2,3 1), I3 (53 mmm), J135 (6,7 ) m J'* (1,6-107 rona).
W3 sTmx m30TOmOB moAroHBymmi J'2° ofpasyercs B CTONb
MaJoM KOJHYeCTBe, 9TO He OOHAPYKHBAeTCI BO BHeIIHeH
cpefe. He mpepcraBaAoOT OMACHOCTH W OCTAJIbHBIE H30TOLEI
Onaromaps HWYTOKHO MaJOMy BPEMEHW WX CyI[eCTBOBAHUA.
Ucxmouenne cocrasisger aump J 131, mMeromuit mepmon mory-
pacuapma 8 mmeii. [lomajaa B rasoo6pasuble OTXOAH, OH OBICTPO
pPacIpOCTpaHsAeTCs HA MECTHOCTH BOAW3H peaxtopa # Gia-
rofiapsg XAMU9IeCKOi aKTHBHOCTA (GBICTPO BRIIOTAETCS B IHIIE-
BbIe IIeIIW — 9epe3 MOJIOKO IOIajiaeT B OPraHHW3M deloBeKa.
QuirbTphl, yCTAHABIABAEMEIE HA ITYTH razo00pasHbIX 0TXOHOB,
3aXBATHIBAIOT OCHOBHYIO 9acTh 00pasyioI(erocs moja, PesKo
CHIRAsg ero LOCTYINIEHHE B OKPYIKAINYI0 PEaKTop Cpeny.

Taxum oGpasom, Grarofapa 3aMKHEYTOMY OEKIY paboraio-
IMEX AaTOMHBIX 9JIEKTPOCTAHIHME, cHcTeMe (WIBTPOB JUId
rasoo0pas3HBIX ¥ JETYIHX IPORYKTOB B OKPYKAIOIYI0 CPERy
MOCTyIaeT JWINh HE3HAYUTEIHHOE KOJIMYecTBO KPHUITOHA-8D,
TpuTusa u mona-131: mamEOro MeHsIime, wem mpum mepepaboTHe
OTCIY/KUBIIZX YPAHOBHIX CTEPKHEH (TBOIOB), — CIEYIO-
Iero pTaIa MPOM3BOJICTBA ATOMHOM HHEPrUH.

PaGora 3aBojioB
II0 pereHepanuu AAEPHOTO TOIIHBA

Bo Bpems pafoThl aToMHO# 5IEKTPOCTAHIHH, HOMydYalomiel
9HEpPIuI0 3a CYeT JeNeHWd aTOMOB ypPaHA, CPel:d MPORLYKTOB
AeleHAA W ANEDHHX DeaKOuil B CTeP/KHAX HAKAIIEBAeTCH
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mayrouuit-239 (Pu?®®) — upessrivaiiEo IeHHOE sNEpHOE IO-
pIodee — IyTeM CIeXYIOIINX NpeBpaIeHnit ypama:

(1, ) B B
Ua2ss U2so Npaso —___© . Py,
(T, = 23,5 yum) (T",=2,35 gan) -

TlosToMy oTpaboTaEHBIC CTEPKHA IIOCTYHNAIOT HA CIEMAA-
JIW3MPOBAHHEIC 3ABOMBI [IJIA W3BIEYEHUA W OYHCTKE ILIYTO-
HuA-239 ¥ mpeBpaleHuA ero B HOBOE AAEPHOe roplodee IS
PeaKToOpOB.

Ha peremeparmonmEbIx 3aBOMAaX TBOJIBl BHIIEPKABAIOTCA
HEKOTOPOE BPEMA B BONHBIX OaccefiHaxX MIA OXIaKIEHUS U
pacmaja MHOTHX KODOTKOMKWBYIIEX pPafHOHYKIHIOB. 3aTeM
HX COMep:KuMoOe HM3BieKraercs, o6pabaThiBaeTcs a30THON KW-
CIIOTOH, OPTraHEYeCKAMH KOMILIEKCOOOPa3yOIUMA DPACTBOPH-
rexsaMu. B pesynbrate ypaH @ INIYTOHHH , OTHENAIOTCH OT
PAfIEOAKTHBHEIX OTXOJIOB, MPEBPAIIAIOTCA B OKHCHHI, yHOO-
HbIE I OPUTOTOBIEHUA AEPHOTO FOPI0OIEro.

Ilpm »rux mpomemypax Taxkme JeTydume U ra3000pa3HBIE
HYRIUAB, KaK HOJ, TPUTWH, KPUOTOH, KCEHOH W JIPYTHe, BEI-
HeNAI0TCA B OKPYsKalolmee IMPOCTPAHCTBO W, IPOUMA PAN II0-
rmorareneid m (PUABTPOB, BCe KE B HEKOTOPOM KOJIHIECTBE
MOCTYIAloT 9epes 3aBoficKkde TPYOB B atMocdepy. [Jomroxm-
BYIA#A KPUITOH-85 — OCHOBIIOX KOMIOHEHT B pPaHOAKTHB-
HOM 3arpA3HEHHW BHEIIHEH cpepbl. TpHTHi B 3HAUATENHLHON
Mepe pacTBOPSAETCA B TaK HA3BIBAEMBIX JHRUIKIX OTXOJAX,
COM[ePRAIMAX OCHOBHYI0 MAcCcy pPaJUHOaKTHBHBIX 0TGPOCOB, I
TOJBKO OKOMO 7Y momagaer HEIOCPENCTBEHHO B aTMocdepy.
OpHaxo TpW CryINeHWH KEAKAX OTXOIOB MPOMCXOMAT IOMOJ-
HETEIBHOE IIOCTYIIEHWE TPUTHS B OKPY/KAIOMyI0 CPemy.

Tlpm sBEImepxuBaEmE crepsHel ocHOBHag wmacca J!8!
pacmajaerca, OfHAKO RONro:mBymmit msorom J12° mecmorps
Ha MephHl 10 ero afcopbmmm, B HEGONBIIOM KOIHYECTBe IO-
CTyIaeT B OKPY/KAIOIIYIO Cpey.

TBepable pagHOAKTABHBIE OTXO/BI,
X XpaHeHAe W yAaleHne

OueHs He3HAYUTENHHAS YACTh PAJHOAKTHBHBIX HYKIHJIOB,
006PasyoImuaxcs OpH MIPOM3BOACTBE ATOMHOII DHEPIHE W Tepe-
paboTKe AAEPHOTO0 TOpI0Yero, MHOMATACT B OKPY/KAIOMYIO
cpeny mpm HopMmanbHO# paGore AJC. OcmoBHaz me TacTh
moclie pereHepanyd ypPaHA M INIYTOHEA KOHIEHTPHPYETCH,
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ofpasya  BHICOKODANMOAKTHBHBEIE OTXONBI  ITPOM3BOJCTBA.
K xoEmy mamero cromerus BeieAcTBEE DA3BUTUS AaTOMHOR
9HEPreTHKA WX KOJIMYECTBO MOCTUTHET BEChMa BHYIINTEIh-
goro o6beMa — oxomo 10* M3,

PammoakTmBHEIE OTXONBI PEreHEPHPYIOIIWX 3aBOTOB CO-
Jep/RAT PANHOHYRIUAH € INUTEIHHBIM MEPHOJOM MONypac-
maga. Cpegm HEX — py6upmii-87 (mw. m. 6,1-10'° mer), crpom-
muii-90 (28 x;er), mesmit-137 (30 a;er), wimEREA-147
(2,2 ropma), mepwmit-144, esponmit-155, pyremmit-106, mapra-
Hen-54 (oromo ommoro roma). Ilo kommwecTBY HA TEpBOM
mecre HaxofArTca crpounmii-90, mesmit-137, pyremmit-106 m
mepmit-144. OcrambHBe NPHCYTCTBYOT B CPABHUTENbLHO Ma-
JOM KOJIWYecTBe. ITH PAJUOAKTHBHBIE OTXONHI HE JONIKHEI
DOCTYHIAaTh B OKPY/RAOIIYID cpeny. VX KOHIEHTPUPYIOT,
3aKII0YAI0T B KOHTEHHEDH H MOMEI[Aa0T HA [UINTEIHHOE Xpa-
HEeHHe.

XpaHeHUE PATHOAKTUBHEIX OTXOMOB — OfHA U3 CIOMKHEMN-
mux npobieM AMEepPHON IPOMBINIIEHHOCTH. Belb peds HEET
0 THICAYAX Meraxiopm pagmoakTwBHHEIX BemecTB! Cpegu HEX
crpornuit-90 w mesmii-137 mmelor mepmop morypacIafa OKOIO
30 s;er. ATo 3HAYAT, 4TO XpaHEHWE JOIYKHO TPEIYyCMOTPETh
UX W30IANMI0 MuEEMYyM Ha cotmm Jer Buepex! He cryuwaiiro
mpo6iieMe XpaHEHWA PaJHOAKTHBHHIX 0TGPOCOB, T. €. IPo6-
nemMe 6e30maCHOCTE ATOMHOW NPOMBIMIIEHHOCTH, OBLIO IIO-
CBAINEHO TaK MHOTO JORIANOB Ha 4-it HeHeBcroit Koudeper-
num 1971 r. (78 mormamor ms 505 mpefcTaBIEHHBIX HA KOH-
depenmun).

B nacroamee BpeMs pafMOAKTHBHBEIE OTXOAH B PA3HBIX
CTpaHAX, HA pA3NTMYHBEIX 3aBOJ[aX XPAHAT IMO-PA3HOMY.
OO6HI9HO TOCTe KOHIEHTPANUA WX IOMeIAoT B 0eTOH Ml
6uTyMm. YacTo HCmOmb3yercs 3aXOpOHeHHmE B OTPAGOTAHHBIX
CONAHBIX maxTax. MHEOrEe 3aBOIH HPOW3BORAT 3aXOPOHEHHE
PaJIoaKTABHEIX OTGPOCOB Ha OGONBIIyI0 TIyOHHYy B CIe-
NEaJbHO BBIOPAHHOBIX IOPONAX, HAXONAMZXCA B 00JaCTH
¢ HE3KO# ceficMmYecKoll aKTWBHOCTHIO W CBOOOHBIX OT I(HP-
KyIupylomux mopseMEHX Bopx. (PamgmoakTmBHBIE 0TGPOCH
M30IEPOBAHEL OT MOM3EMHBIX BOJ TOJCTHIM HEIPOHHIAEMBIM
CII0eM T'IHHEL)

BricorkopagumoakTHBHBIE OTXONBL HEpel 3aXOPOHEHWEM
BKJIIOYAIOT B CIOENUANLHEIE PACIUIABH, 3aTBEpHeBAOIIMe MPH
oxnmaxgmennu (manpmmep, gocarHoe crerio @ fp.). Hexo-
TOpHIE CTPAaHH MPAKTEKYIOT cOpAcHBaHHe GETOHHBIX KOHTEii-
HEPOB C PafiMOaKTHBHEIME OoTOpocaMu Ha GoXpmyi rayO0uEy
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B OKeaH, 4T0, KOHEYHO, MOTEHNHATLHO HeceT GONBIIYIO OIac-
HOCTH, IeM 3aX0POHEHZE B CHIMKATHEIX HOPOJAX.

Hax morasama mnociemmsaa JHemeBckas xomndepeHnns,
B 9TO# ofmactu emje MHOro mpoGieM, M BOSHUKAIOT BCe HO-
Bble W HOBHIE IIPOEKTHI WX paspemenus. Taw, Goxbmoe BHE-
MaHpe IPWBIEK MPOEKT MCIOIb30BAHNA TOJA36MHEBIX AJEePHBIX
B3PHIBOB [JIsA 3aXOPOHEHUA PAJUOAKTHBHEIX 0TX0f0B. ITo muee
aBTopa »Toro mpoexTa A. Bmiabcoma m3 ABcTpHH, B TOJICTOM
IJacTe CHUIMKATHON MOPOAE ¢ HE3KOM IPOHUIIAEMOCTHI0 HA
TTy0MHe HECKONbKUX KEJIOMETPOB HIPOW3BOAUTCA IIOJ3€MHBII
aTOMHEIH B3peiB. B 06pasoBaBIIyiOCcs LOJIOCTH BBOMAT IKAM-
KHe OTXONBI C BBICOKOH AKTHBHOCTBIO, KOTODBIE OT BBICOKOM
TEeMIEPATYPHl B MOJOCTE WCHAPAIOTCH, OCTABIAA B Hell TBEp-
7ile PAfFOAKTHBHEIE BEIIEeCTBA. BBONA BCe HOBHIE W HOBHIE
JRUJKAE OTXOMBI, MMH BaNOJHAIOT BCIO IOJIOCTh. BexemcTBme
PajgHOAKTHBHOTO PACIAJIA BCA MACCa PA30TPEBAETCA O BBICO-
KOH TeMImeparypsl, MIABHTCH W CIEKAETCA ¢ OKpyyRaiomei
CHIIKATHON Topofoil. Uepes HeCATHIETHS IOPOJAa OCTHIHET,
3aTBep/ieeT, W PAAMOAKTUBHEIE BEIIECTBA, CBI3AHHLIE B pe-
fIIeTKe IOPOJHI, CMOTYT CTONETHS XPAHHTHCA Ge3 COMPHKOCHO-
BeHHOA C BHeIIHeH cpefoi.

MHoro gpyrmx mpOEKTOB W MPENIOKEHEN 00Cy:RIaerca H
HCHONb3yeTcsa Ha IpaxTtmke. BamkmEo, 4ro o6pasoBaBIImecs
PAfMOAKTHBIIEE BEINeCTBA HAXOMATCA HOJ KOHTPOIEM: OHHI
He HOCTyNAOT B OKPYKAIOIMYI Cpefy cruxmitno. Yem mmpe
PasBEBAETCA ANEpHAA DHEPreTHKA, TeM 0ojiee COBEPIIEHHEIE
MeTOEI GYIyT M3BICKABATHCA [T H30IANAN KOHTPOIMPYEMBIX
PaAlHOAKTUBHEIX OTXO/OB.

Cremyer CKazaTh HECKOIBKO CIOB O CYAH0e HHU3KOPAIHO-
ARTHBHBIX JREJIKAX OTXOHOB, 00pasyloIIEXca B Ipomecce pa-
GOTHEI CHIIOBOT'O PEAKTOPA W reHepHpPYIomMuX 3aBofoB. IIupoxo
OPaKTUKOBABIINECH B HAYajle Pa3BATHS ATOMHON ITPOMBIII-
JTeHHOCTH cOPOCHI OTXONOB B OJm3ieskamue BOFoeMsl (03epa,
PeKH, MOps) NpHBENTW K MECTHOMY pajHOaKTHBHOMY 3a-
IPASHEHHIO TEPPUTOPEA BOKPYr HTUX 3aBofoB. Tak, mampu-
Mep, B Amrima taxkwe cGpPOCH MPOBOMHINCH M B MOPS, OKDPY-
matommue Bpmramckme ocTpoBa, W BO BHYTPEHHWE BOJEHL

Asmrnuiickuit mecaemosarens H. T. Murtuenn omyGamro-
Bax B 1971 r. pesynprarer ofciefoBannms TpaHCBHHEHCKOTO
03epa, B BOAHL KOTOPOTO B TeUeHHE Psfa JeT cOpachBAIACH
JRHAIKAE OTXOMH W3 PEaKTopa, paGOTAIOIIEr0 B ero OKPEeCcTHO-
crax. ITo mopcaeram P. Bpaitamta m @. Mapan, pag@oakTuB-
HOCTh HYKIHMOB, COPOIIEHHBIX 3a TOJ 3TEM DeaKToOpoM, CO-
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craBmia okoxo 4 Ku. Cpenw mux mpeoGirafany paguoaKTABHLIE
BIEMEHTHI Cepbl, KaJblusA, cTpounns, nesnsa. Ilomamas B mpe-
CHYIO BOJy 03€pa, 9TH DIEMEHTHI IOTJIOMAINCH BOLOPOCIAMH,
INIAHKTOHOM, & TOCIe WX OTMHUPAHHA OCEHANH HA [JHO MWIH
IOmafiajd B OPramm3M pbHI6, MOeTAION{X IIAHKTOH W BOJIO-
pocim.

B opgmm m3 merHEX [Heil BKCUENUNUA, OPraHH30BAHHAL
Muruenmnom, orobpala Bech JHEBHOW YIOB IIPEMEPHO y CTA
PEI6aKOB-TIO0UTENEH, TOBUBIIAX OKYHBKOB W (OPENb B 3TOM
osepe. Prifa 6puia Tmarembro meciaemoBaHa. Ha 1 T cwiporo
Beca (openm mpmxommioch oxomo 1 mHm, a oryma—
B 2—3 pasa GoibIme PafHOAKTHBHEIX HYKIHIOB X3 OTXOMOB
(pajimOaKTHBHOCTD, BLI3BAHHAS OCAJTKAMH OT HCIBITAHMS
ANEePHOTO OPYIKMA CIOfA He BXOAWT). BBUIa paccamrama mo3a
o6iyueHds, KOTOPYI Obl MOIYINWI 9EI0BEK 3a IOJ, ecim OB
ou exenmeBuo cwveman 100 r peiber uz TpamcBEHHEEMICKOrO
oszepa. Oma okasamack pasmoii 20 Mpam B TOM, T. €. IPHMEPHO
B 6—7 pas meHbImei, YeM 9eJOBEK MONyIaeT OT eCTECTBEH-
moit pagmanum (120—140 mpap B rogx).

Auamormumsie mecnefosammsa nposoguimcs B CIITA ma
p. I'ynsom, Kyna cOpachiBaauch OTXONH ATOMHOTO PEaKTopa.
HommerTpanus pagmoEyKImmoB B peibe, o0UTAOINER B COJIO-
HOBAaTHIX Bofax I'ymsoma, Gplia modTH Ha [Ba MOPALKA HUIKE,
geMm B pbife mpecmoro oszepa Tpamcsmmmmp. CiemoBaresbHO,
I HacejeHHme, morpebisiomee 3Ty pHIOY, MOIJIO IOJYIATH
JAUIOb [ECATHIEe AOJM MUJLIAPA] 3a TOf. PagumoHyRIAMIbL, I0-
majas B BOABI PeK, IO Mepe YHAleHHs OT HCTOYHUKA pPas-
0aBIAIOTCA, COPOMPYIOTCA M OCAMKOAIOTCA C IJIOM, 9TO CHH-
JKaeT BO3MOJKHOCTH MOUIAJAHNA B OPraHH3M deIOBEKa.

TeM He MeHee HANMMOHAILHBIA CAHMTAPHBIA HAA30P 1
pexoMernmanuy MessayHapogHOX KOMHCCHE 0O pafMAHOH-
HOH G(e30HACHOCTH CTPOTO OTrPAHMIWBAIOT PABMEPH OMY-
CTMMBIX 0TGPOCOB. JTOMY CHOCOOCTBYET W YIydIIeHWE TeX-
HYUKU OPeJBAPUTEIHHON OYMCTKA KUIKAX OTXOMOB OT PAJHO-
aAKTEBHBIX BEIECTB.

Tarmm o6pasoM, ¢ TOYKE 3peHHAS TI0GATBHOTO PaTHC-
AKTHBHOTO 3arpsasHeHus Owocepsl Hamied IIAHETH Ha
BCEX CTANWAX IIPOMBINIICHHOTO MPOU3BOJCTBA ATOMHOM DHEp-
A@ TOMBKO TPH PAAMOHYKIUA — TPATHH, KPHOTOH-85 =
PafNoOM30TONBl #Ofa MOTYT OBITH TOTEHIHAJIHHO OMACHBIM,

HamGoxpmyto omacHOCTH HeceT TphTHiL. 9TO OTHOCH-
TeIbHO [OJNTOKUBYINUA MB0TON: HEPWON €ro ToJypaclaja
paBer 12 romam. CuepmoBarennmo, oH OymeT HaKamIWBAaTHCA
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8 atmocdepe. Ompenenenma morasaim, uro yiue x 1970 r.
aTOMHAsg IPOMBIIIIEHEHOCTh BEIOpOcHIa B aTMOc(epy OKOJIO
1 MHu rpurma. C pasBuTHeM AREPHBIX DHEPreTHICCKUX PeaK-
TODOB €CTh Bce OcHOBaHmA OxumaTh K 1980 r. yBenmuenmsa
coflepsRaHUA TputTHA B armocepe 3emmam go 34 MHm,
K 1990 r.—mo 200, a ® 2000 r. —mo 720 MKu.

Tpurmit, obnafaomuii BceMU XAMUIECKEMHI CBOHCTBAME
OGBIKHOBEHHOI'0 BOJOpOJfia, OGymeT Jerko o6pasoBHIBATH BOAY,
cogepxamyto tpmrmit (HH20). 9to mpmsemer k paBHOMEp-
HOMY ero pacIpefieleHHI0 B arMocepe, B MOPAX M OKeaHAX,
a TaKKe B JRUBBIX OPraHE3MAaX, COHEpIKAIUX MHOTO BONHL I
JIOCTaTOIHO BOKOPOJA BO BCeX XWMUYECKEX KOMIIOHEHTAX
(smumpax, Gemxrax, yrieBojax u fAp.). Momeryasl BOfEI, comep-
JRamue TPUTUH, HAYEM XMMHUYECKH He OTIMYAIOTCA OT O0BIU-
HOH BOABI. JTO Jenaer HEBO3MOKHON OYMCTKY BOJEL OT TPH-
THA, CO3JAET HOYTH HEUPeOJI0NUMEIe TPYSHOCTA B OYHCTHE
OT TPHUTHS BHIXONHBIX rasoB. Ho atm ke cBoiicTBa TpuTHA
OPUBOAAT K TOMY, 9TO OH HE KOHIEHTPHPYETCA B TKAHAX
opraEmaMoB. HoHDeHTpamus TPUTHA B JKUBBHIX OPraHM3MAX
Oy/Jer TaKoi ke, KAK U B OKPYKAIOMmeil cpefe.

Wrax, 720 MKu tpurua mocrymur ® 2000 r. B oxpymato-
myo cpegy. Har omemmrs sty mmpy? Hawmywo peamnuyio
OHACHOCTH HECeT OHA HACEIEHWI0 HAMIeH IIaHeTH?

Ilpeswae Bcero ciegyer HamoMHETB, ITO B BOJie PeK, 03eD,
MOpefl M OKeaHOB, B MUTHEBOH BOJE, BOKE HAIIEr0 TENa TPH-
THA OPHECYTCTBYET MOCTOSHHO (IPaBRA, B OY6HH MAJIHIX KOIH-
gecTBax). (Boime rosopmioch o ero o6pasoBammm mpm Amep-
HBIX, KaCKaMHBIX peaKmuax B arMmocdepe, BHIBHIBAEMEIX
KOCMIYeCKHMY JryYaMu.) MupoBbIe 3aIacHl TPHTHS B OATOM-
HHI mepmop omemmBagumch B 27 MHKum. Caemosarenbmo,
® 2000 r. ero comep:kamme yBeJIWYUTCA 3a CYET ATOMHBIX
anerTpocrapnuii mpuMepao B 30 pas. Ecim 3a mopMy mpmHATDH
cofepxanne tputua B 1963 r., To, KaK 9TO HE CTPAHHO, OHO
HE TOIBKO HE HOBBICHTCH, HO, HA060POT, yMeHbIMATCH!

Hdeno B Tom, aro mposenernsie B 1956—1963 rr. sxcmepu-
MEHTAJIBHBIC B3PHIBEL AMEPHBIX 00MG BHIOpOCHIN B aTMo-
cdepy sHaumTeNbHO OOaApImme KonumdecTBa TpuruA. Ilo mop-
cueTaM IMBENCKAX YYEHHIX, KOIHIECTBO 06GDPA30BABIIETOCSH
TPETUA B pesyibTaTe JTHX HCUBITAEEmA foctmrio ¥ 1963 r.
1700 MKn. Taxmm o6pasom, k 2000 r., worma mpoitmer -rpm
IepHOfia IOXypachajia TPHUTHA, BHIGPOIMIEHHOTO BO BpeMsI
B3DHIBOB ANEPHOr0 OpY:Kms, o0Iee ero cofep:kamme Gymer
craratecA m3 Tpex BeamumH: 27 MHum ecrecrBemHOro mpomc-
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xompenns, 210 MKn mepacmaBmitxcss ocraTOB TPHTHA OT
B3priBoB m 720 MHKm or aromuoit mpoMeimiesHocTH. Bcero
957 MHz. 9to moutm B fgBa pasa Mempme, sem 1700 MKz
B 1963 r.

CpenEnue [O3H 00IyIeHUA MUPOBOTO HACENCHHA OT TPHTHI
B pesyibTaTe MANEPHLIX B3PHIBOB OBLIM O09YeHb TINATEIBHO
BHUUCIEHH ® oxasamumeb K 1963 r. pasmeiMm 0,7—
2,8 mpan/ron. CiemoBaTesbHO, 00IyuIeHTe HACEIEHHUS OT TPH-
THA, KOTOPHA MOCTYIHT B OKPY/KAOIIYI Cpefy B pPe3yib-
TaTeé MHPHOTO HCIONb30BaHEHA arTomuoir sHeprmm k 2000 r.,
ge mpessicar 0,8 mpag/rom, T. e. GyHeT COCTABIATHL MeHEe
1% or ecrecrBenHoro goma oOIyIeHHAA.

TaxmM o6pasoM, Ha IEPBEI BMIAL yCTpaMIaoIne GOIbIITe
nE@pH  PAfHOAKTHBHBIX BEINECTB MHAOT HUYTOKHO MAJOE
ycmnenme obnyderHocTH Haceierusa. (Peus mper o HeKoH-
IeHTPEPYIOMAXCA 9IeMeHTax, OBICTPO PasGaBIAIIIEXCH
B OTPOMHEIX 00BbeMax aTmoc(epbl, MOpell m OKeaHOB HamIen
TIIIaHETHL. )

Bropoit pagmoryknu, BEISBIBAIOIIWIA II00AIbHOE 3arpA3-
HeHme atMocgepsl, — Kpuuror-85. OH mMeeT HepHO MOIY-
pacmagma oxoxo 10 mer, oGpasyercs B cpaBHATEAHHO GOIBIIAX
ronmdectBax (mpumbamsmrenbuo 4.10° Ku ma rommy pereme-
PEPYeMOTo TOWIHBA) X HOYTH TOJHOCTHI0 BHIOpacHBaeTcs
B arMocepy Opm pereHepanmm smepuoro Tomrmsa. B 1970 .
cofiepsKaEMe KpHOTOHA-85 B  armMocdepe HCUHECIAIOCH
B 16,5 MKu. Ecin me GynyT memois30BaHbEI HOBEIE METOJBI €T0
TIOTJIOMIeHAA, TO MOKHO O:Ruparh, aro K 2000 r. comep:ramme
aToro pamgmomywiImma yseamumres B 200—250 pas.

PagmoaxruBusiit KpuoToH-85, KAk W ero IPHPOAHEIE Hepa-
OUOAKTUBHEIE H30TONHI (KPHOTOH-84 W [p.), IPHHAJIERHUT
K TaK Ha3bIBAEMBIM «GJIarOPONHBIM», WM WHEPTHBIM Ta3aM.
O= He BXOLWT B COCAHHEHHE C APYTEMW 3JIeMEHTAMEH W IIO-
3TOMY B HHYTOKHOM KOJIWYECTBE IIOCTYHAET B OPrAHM3M
(B cmry cBoef#i mHeGONBIION pACTBOPEMOCTH B KpOBH).
Ucoyckas cpaBEETENBHO MATKHE (3- W Y-H3IydeHHsI, KPHUI-
T0H-85 OymeT B OCHOBHOM OGIydYaTh KOMY, AAbBEOJHI JIer-
KHX W TONBKO B OYeHH MAJIO# CTENEHH BHYTPEHHZE OPTaHEHL.
B 1970 r. o6Gryuenne UeioBeKa KPHUITOHOM-85 OIEHHBAIOCH
ammp B 0,0004 mpax ma Bech oprammsm. K 2000 r. sra mudpa
Bospacter mo 0,1 Mpam B rom, a HA DOBEPXHOCTH TN — [0
20 mpap.

Omerra o6Iy4eHHOCTH OT TpPeThEro pagUOAKTHBHOLO
JIeTROJIETY49el0 HYKIAAA — HOJa — 3HAYATENILHO CIO/KHEe.
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Ilpn menemmm smep ypama o0pasyeTcs [Ba PagHOAKTHBHBIX
m3oTona — moa-129 ¢ mepmomom moxypacmamga 1,7-107 ger m
roporko;mBymuii mox-131. Har mer y:xe ormewamm Boime,
mon-131, 6rrcTpo pacmayasch, He HAKAIINBAETCA B aTMocdepe.
Comepsxamme mona-129 B atmocgepe ® 1970 r. cocrasusamo
anmp 0,000 MHKum. K 2000 r., make ecidm He YIyYmIATCA
TeXHUKA ero IMOINIOINeHnsA, MOMKHO omunarb e Gomee 2 MKm,
9T0 COCTABJIAET [IA TH00ANbHOT0 3arPA3HEHHA HUITOMKHYIO
BeImInHEy, X0TsA 61 mo cpasHeEmio ¢ 420 MKz tpmrma.

Ecim cymMumpoBaTh Bce HCTOYHHKE JOMONHUTENBHOR
pagumamnuu, To okaskercd, aro & 2000 r. IOBHIMIeHNE eCTeCTBEH-
HOTO PafimOaKTHBHOr0 (JOHA Ha 3eMIe OT aTOMHBIX DHepreTH-
YECKHX YCTAHOBOK yBeImumTcs Bcero aummb ma 1—2 mpap.

Hayunmbiit koMmTeT 1m0 HEHCTBHIO ATOMHON Pajuanuu IpH
OOH pgaer mBa MeToma OTHOCHTEILHON ONEHKEN OOIYIeHHOCTH
HACeNeHHs OT AaTOMHOW mpoMbImieHHOCTH: llepBEHIE MeTon
3aKJII09AETCA B OIPeflelieHNT TaKk HA3LIBAEMOW CpemHeil KoJ-
JEeKTHBHOM O3Bl 3a TOJ.

HoanexrmBHas mosa oTpaskaer He TOIBKO BeINYAHY IIO-
TIIOINEHHOM J[03BI, W3MEpsAEeMyo B PajiaX, HO M KOJILIECTBO
HaceJIeHHdA, MOIyInBIIero aTy mosy. llosTomy oHa BEIpamaeTcs
B 4eloBeKo-pamax. Ecam mosa Mama, HO ee mOIydInia 0oxbmas
TOIYNANAA, TO KONIEKTHBHASA [03a MOKeT OBITh BeIHKA.
HaoGopor, ecam m03sl 00IydeHnA 3HAYATENbHBI, HO HX HOIY-
93eT 0YeHh OrPAHMYEHHOE YHCIO JIfell, TO KOIIeKTHBHAA
nosa Gymer masna. Oma GymeT pacTd ¢ POCTOM 00eMX BEJUIWH.
CpemuaA rofoBas KOIJIEKTHBHAA [032a IS HACEICHUA 3eMIN
oT ecrecTBeHHOr0 (poma pafumanmu pasHa 3- 108 gemoBero-pan.
B Ta6a. 11 mpuBemeHs! 03Bl [ BCEX CTANHI IPOM3BOACTBA
aTOMHOW HHEPIHm.

Tax xax yme B 1976 r. xommuecTBO BEIpaGaTHIBAEMOI
sHepruz omermBanochk B 79 GW, To cpefHAs KOIIEKTEBHAS
mo3a, MaHHAZ B Tabimne, AOMKHA OBITh YMHOMEHA HA
104, 7. e. Gymer pasHa 5-10° wemosero-pam/rom. Ecam ee
CPaBHATH C KONIEKTHBHOH 7030 OT eCTeCTBEHHOTO pajgHo-
akTHBHOrO0 (POHA, TO OHA OKAKeTCsA IPHIMEPHO HA TPH IIO-
PAKA HEKE.

Bropoit meTon cpaBHEHZS 3aKIIIAETCS B COMOCTABICHIN
IPOMOIKATEIHOCTH OGIYICHAS MEUPOBOM HOMYIANIA €CTe-
CTBEHHBIM PAJHOAKTHBHBIM (OHOM, UTOGHI IONYIATH TOINOBYIO
703y OT [JAaHHOT0 WCTOYHEKA. [ eCTeCTBEHHOTO DPaJMOaK-
THBHOrO (JOHA »TA BeimImHA OYHET, COTIACHO OIPEeIeHUIO,
pasBa 365 mEam. T'ofoas mpomyKnus BCeX CYMECTBYIOIIMX
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Tabymoa 11

Ko/uIeKTHBHAA CPeNHsSA /{032, MOJIyYyaeMas HA PasIHyHBIX CTafuAX
NPOHU3BOACTBA ATOMHOI SHEPrAU

CrapyA NPOU3BOLCTBA

T'pynmna HacedeHnA

CpenHAA KOJJIOKTHB-
Hafg 10sa, 49eno=-
Bexo-pan (MaB) B
TOR

IloGriBadwe PynH @
H3TOTOBJICHUE ANECPHO-
IO IOPIOIEro

Pabora aToMHON dieKT-
pocraHIEI

Paoure Ha Npom3BOfI-
cTBe

PaGoume EHa mPOM3BOA-
CTB®

Hacenenne, ;xuBymee

B paiioHe cTaHIWN

Bce Hacenerme

0,2—0,3

1,0
0,2—0,4

HmarosxH0 Majo

Peremepmpyiomue 3a- PaGodme Ha DpPOM3BOJ- 1,2
BOJEL CTBO

Hacenenwe, xuByimee 0,1—0,6

B paiioHe 3aBoja

Bce HaceneHme 1,1—-3,3
HNccnenosatenbekne pa- | Jimma, segymme sTd pa- R
6oTH GOTH
Bce mpom3BoficTBO Bce rpynnm 5,2—8,2
aTOMHBIX BIeKTpPocTaHIuH  (mpomsBopmrTexbEocTh 8-10*

MW (e)) macr B stmx emmmmmax sexmamuy 0,6, T. e. 3a rof
HaceJeHNe Hamlell OIaHETHI OT Bcefl aTOMHOR HHAYCTPHUH MOTY-
9AT TAKYK 03y, KOTOPY0 OHO DOJNydaeT MeHee UYeM 3a
OHE CYTKH OT eCTEeCTBEHHOro (poHA pajgmamum. Tawxmm oGpa-
soM, maske k 2000 r., Korma IpPOM3BOACTBO ATOMHOW DHEPTHH
Boszpacter B 40—50 pas, m30GBITOK OGIYyY4EHHOCTH BCE eIme
Oymer JeMaTh B IpefelaX OOBIYHBIX KOJeOAHWH eCTecTBEH-
HOT0 PaiioaKTHBHOTO (POHA. ITH PACUIETH SICHO ITOKA3ELIBAIOT,
CKONbL HeIpaBHl JIONW, NMPHU3BIBAIOIINE K TOPMOJKEHHIO pas-
BUTHS ATOMHOIl WHAYCTPUH, MAIOMell Yer0oBedecTBY HEO0XO-
OAMYI0 DHEPTHIO.

Cremgyer OTMETHTH, 9YTO PA3BATHE ATOMHBIX JIEKTPOCTAH-
oui BaTOPMOBWT YBEIWICHHE TEILIOBBIX BIEKTPOCTAHITAH,
CHJIBHO BaTPABHAIINNX OKPYIKAIOIIYI0O Ccpefly BHIOpocaMu
B arMoc(epy AMOBHTHIX OKHCIOB a30Ta W CEPHI, MOTPE6II0-
IMZX BO BCEBO3PACTAINAX KOMMIECTBAX KIUCIOPON, KOTOPHIA
yiKe cefiwac ¢ TPYAOM BOCIONHAETCH pPeIEOIUMH JIecaMn
Hameidl miamersl. PasBUTHE aTOMHOH HHEPreTHKA 3aTOPMOBHT
9TH BpPEJHEIE IIPOIECCHL,



T'aaga 4

NOHU3NPYIOIIAS PATMATINA
B IOBCEJHEBHOU KN3HN

B mpepmpimymumx riaBax obcyikpasach pajuammonmEas obcTa-
HOBKA Ha Haimedl muamere B raobaixbHOM Macmitabe. Msr pac-
CMOTPENN HCTOYHWKKA ¥ YPOBHEU OONYIEHHS eCTEeCTBEHHOTO
doma pamgmanmumm, peicrBylomume B Omocdepe, OCTAHOBHIMCH
Ha W3MEHEHUAX PAJFOAKTHBHOTO (JOHA BCIENCTBHE HCIBITa-
HOI apepHOro opyxuda. Mo yOequmiamch, 9TO PafimalEOHHOE
BO3JeHICTBHE OT aTOMHBIX JIEKTPOCTAHNWN BPAN JH yBeIH-
9HT eCTeCTBEHHBIA yPOBEHDb PAMOAKTHBHOCTE HA HAIlel mia-
Here. [{ma Tpesorm meT ocHOBAHMIL, 0COOEHHO MPH COIOCTABIE-
HOW IONB3EL OT ATOMHBIX JIEKTPOCTAHIAI ¢ UX HEM3MEPHMO
MaJBIM BIUSAHOEM HA PaJHOAKTHBHOCTH OKDY’KaloIeil HaC
cpemsl. Bee momcdersl Besmeh KpyOoHOMAacIoTaGHO: B OTHOINE-
HUY BCell IIAHETHI M 4eJ0BeYecTBA Ha [MECATKE JieT BIepef,.

Ho ecrecTBemHO BO3HEKaeT BOIPOC: a He CTAIKEBA-
eMCA 1M MBI ¢ HeBHIUMBIMN JIy9aMH B TMOBCEHHEBHON JKH3HE
OOMEMO 3THX II06aibHEIX mcToaanKoB? He cosmaer nm weno-
BEeK BOKDPYT ce0s MOMOJHUTENbHbIE MCTOYHUKYA PafAandu OpH
TOX MIW WHOH MeATeIbHOCTH, He WMONb3yeMCHA JIW MBI 3THMH
HCTOYHUKAMHE, HOMYac HE aCCOMUUPYA WX C MelicTBEeM aToM-
HOW pagmanum?

B coBpeMeHHOI KM3HH YeI0BEeK NEHCTBUTEIHHO CO3[AET
PAM BO3mEeHACTBYIOIMMAX HA HEr0 WCTOYHUKOB, MHOTHA OYEHD
crabbIX, a mofYac W MOCTATOYHO CHIBHBIX, UWTaTeNo, Ha-
BepHOE, WHTEPECHO Oy[eT ysHATh, Y4TO H5TO 34 HCTOYHUKE I
9ero OT HUX MOJKHO OKHIATD.

IIpesxme Bcero paccMoTPEM XOpPOIIO H3BECTHEIE PEHTTE-
HOBCKEE JHATHOCTHYECKHE amImapaThl, KOTOPHIME CHAbKEHBI
BCe HOJUKIMHUKE ¥ C KOTOPHIMH MbI CTAQIKHBAEMCHA IIPH
BCEBO3MOJKHBIX NPOPUIAKTHICCKHX O00CIeJOBAHUAX, IIPOBO-
IUMBIX B MaccOBOM MacmiTaGe cpemm Hacedemmsa. Crarmerura
IIOKA3KIBAeT, YTO KOJIMYECTBO JIUI, OPOXOJAIIAX PEHTTeHOB-
cxoe o0ciemoBaHWe, BO3pacTaeT € KayKIBIM TOAOM HA H—
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159% B saBmCEMOCTH OT CTPaHBI, yPOBHI MEJUIITHCKOr0 00-
cIy;KmBaHWs. Bce MBI X0Opommo 3HAaeM, KaKyld OrPOMHYIO
IOIb3y HOPHHOCHT COBPEMEHHON ME[WIZHE PEeHTTeHORMATHO-
crura. Yenorex 3abomen. Bpaa ycmaTpuBaeT IpH3HAKHE CePb-
esHoro 3safbonesamusd. PerrremoBckoe o0cieToBaHme dacTo
JaeT pellaoIIue TaHHBIE, CIeIysA KOTOPBIM BpaY HA3HATAET
JiedeHNEe W COACAeT ;KU3HL 4ejloBeKy. Bo Bcex sTmx caydasx
yiKe He BAKHO, KaKyI0 03y OO0IydYeHHmS NONIYyIAT GOIBHOR
IpHu TOU mim WHOH mpomenype. Pedusr mmer o saGoxeBmeM de-
JIOBeKe, 0 JUKBHJAIMEA HEHIOCPEICTBEHHON YIPO3HI €ro 370-
POBBIO, M B 9TOM CHUTyal[dH BPAJ, I YMECTHO PACCMATPHBATH
BO3MOJKIBIe OTHAJICHHBIE IIOCIHENCTBHASA OT CaMO# MPOIeXypHl
obmrydenus.

Ho 3a mocuemmee mecsAirtmierne B MeIWIOUHE HAMETHIACH
TeHEHNUs YCHIEHHOI0 MCII0Ib30BAHNA PEHTTeHOBCKEX 00ciIe-
DOBAHZU 3[0POBOr0 HACENEHHUA, HAYAHAA OT ITKOIPHUKOB I
OPUSLIBHIKOB B apMUI0O M KOHYAas HACENeHHEeM 3Deloro BO3-
pacta — B mopamKe MAWCHAaHcepmsanmuyu. HKomedHo, Bpadm u
B7leCh CTaBAT Ieped co0OM ryMaHHBIE MEINW: CBOEBPEMEHHO
BBIABUTH HAYANO0 elle CKpPHITOR GojesHH, 9TOGBI BOBpeMs NI
¢ OONBIIEM ycmeXOM HAYaTh Je4eHWHe. B pesyiabrare THICAUH,
COTHH THICAY 3OPOBBIX JIOeH OPOXONAT depe3 PEeHTIeHOB-
ckzme KabumeTsl. B mmeane Bpaum cTpeMsaTca Takme 06CIemo-
BaHNA IPOBOJUTH e:KerofHo. B pesyiabrare o6Imas 06IyIeH-
HOCTH HaceneHHA moBeimaercda. O KaRUX jKe H03aX 00IydeHH
HOeT pedYsb OIPH METUIIHCKEX 06CIeT0BAHUAX?

Hayunpiit xoMuTeT 0 M3y9eHHIO NEUCTBUA aTOMHOA pa-
puanmzm npd OOH TmarenbHo W3yYma 5TOT BOMPOC, W IIONY-
dYeHHBIE BBHIBOABI MHOrEX yaupmwim. OKasalioch, 9TO Ha CETOfi-
HAMHAADHA [OeHb HAWOOJBIOYI 03y OONYYeHHS HACEJgHUE
molydaer MMEHHO OT MefWIMHCKEX obciuemoBammit, Ilomcum-
TaB OOIIy0 CPEedHION 03y OGIYIeHHA [JIA BCETr0 HACEIeHUS
Pa3BUTEIX CTPAH OT PA3NHIHBIX HCTOYHMKOB PafUanil, KOMHI-
TeT O0HAPYRWI, 9T0 OGIYIEHHOCTH OT CHJIOBEIX PEAKTOPOB
naske K 2000 r. Bpam am mpessicur 2—4% oT ecTecTBeHHOI
pagmanud, OT PajHOAKTHBHBIX ocagkoB 3—6%, a or Mmemm-
OWHCKAX O0NydYeHWH HAceJIeHHe eJKeroJHO IMOIydJaeT [03Hl,
pocrmraomue 20% ecrecrBemHOr0 (hoHA.

Hampmoe mmarmocTmuecKkoe «IpOCBeYMBAHME» MAeT HA HC-
CiemyeMblii oprad obnydeHme, HAYMHAS OT JIO3bI, PABHOM IO-
ToBOI fmo3e or ecrectBeEHOro (oHa (mpumepuo 0,1 pam), mo
mo3sl, mpesrimaromnei ero B 50 pas (mo 5 pax). OcoGwrit maTE-
pec IpefiCTaBIAIOT 03B, HOJydaeMble OPH [UATHOCTHIECKIX
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IPOCBeUMBAHUAX KPHTHYECKUME THAHAME, TAaKEMH, KaR TO-
Hajpl (IOBBINIEHNE BEPOATHOCTH TeHETHIECKOTO MOBPEKIeHIA
IOTOMCTBA) WM KPOBETBODHbIE TKAHH, TAKWe, KaK KOCTHHIN
MO3T.

B cpemmem MenwmumECKHe AUATHOCTHYECKZE (IPOCBEUMBA-
HUS» DEHTTeHOM [JIA HACENeHHA PAa3BHTHIX crpad (Amrims,
fAnorma, CCCP, CUIA, Illsenua u mp.) COCTABIAIT CPETHIOID
TOROBYIO 03y, PaBHYI0 ONHOW HATOH YacTH eCTeCTBeHHOTO
¢ora pagmamum.

JT0, KOHEYHO, B cpefHeM O4YeHb HeOOXbINme J[03HI, COIO-
CTaBUMEIE C @CTECTBOHHBIM (DOHOM, H BPAJ IH 37eCh yMECTHO
TOBODPHTH 0 KaKo#-Tmb0 omacHOCTH. TeMm He MeHee COBPEMeEH-
Has TeXHWKA MO3BOJAET YMEHBIIUTH J030BBIE HATPYSKH IIPH
TPoPUIAKTAICCKAX OCMOTPAX, I 9TO FOJIKHO GBITH MCIOIb30-
BaHO.

Crapas MegunumHCKas 3am0Beflb (HE MHOBPEIHW» [MOJKHA
CTPOTO COOMIONATHCA TPH BCAKOM PEHTIEHOBCKOM 00CIef0Ba-
HOH, 0c00eHHO IPH MACCOBEIX 00CIEOBAHUAX JIOfE B MOIO-
JOM BO3pacre. 3HAYATENHHOI0 CHIDKEHHA [03BI O0GIYICHHS
IIPDH PEHTTeHOBCKAX OGCIeOBAHWAX MOKHO JOCTUTHYTH, CO-
BEPIIEHCTBYA AalllapaTypy, 3aIIUTy, IOBHIIAS YYBCTBHUTENb-
HOCTh PErHCTPEPYINUX YCTPOHCTB W COKpammas BpeMs
ob6Iydenns.

TI'me eme B mameil moBceHEBHON KHU3HM MBI CTAIKHBA-
eMCA ¢ TMOBHIIeHHON MOHUBHPYIOIIel paguanmeir?

Opnmo Bpems (UpEHMEpHO K cepefiiHEe HAMIEr0 CTOJIETH)
MUPOKOE PACHPOCTPAHEHUE MOIYIWIH YACHI CO CBETAMIIMCS
nuepbiaarom. JlioMmHecoupylomas Macca, HaHOCHMasA HA
nrdepOaaT, BRIOYATA B CBOW COCTAB com panusa, Vsryuemnus
pPafza BO30YKIANM JTIOMUHECIUPYIOIIYI0 KPAacKy, W OHA CBe-
THIach B TeMHOTe roxyGoBateiM csBeToM. Ho vy-msirydenme
pagua c sueprueir 0,18 M»B mpommkamo 3a mpefeasl 4acoB
7 00aydano OKpy:Kaiolmee mpocrpaHcTBo. OGBIYHBIE pydYHBIE
cBeraAmuecs wackl comep:xanm ot 0,015 mo 4,5 mHu papma.
Pacuer morasam, 4ro mamGompmryo f[03y pajmanmud (OKOIO
2—4pap) 3a roj mONydYalOT MBIIIEYHBIE TKAHN PYKH. Mbimed-
Has TKaHb CPAaBHHUTENBHO PAJAOYCTONINBA, M 9TO 00CTOATEID-
CTBO He TPEBOKWIO pammobmomoroB. Ho cBersammecs gacl,
HaXOfAINUeCs Ha PYKe 0UYeHh MHOIO BPEMEHH, PACIIOIOKEHEI
Ha ypOBHe TOHAJ W, CIEHOBATEIHHO, MOTYT BHI3BATH 3HATH-
TeJIbHOE OOIy9eHWe OTHX PAJUOIYBCTBUTEIBHBIX KIETOK.
VimerHO mosTOMY OBLIE MPEAUPAHATHL CHENUANbHBIE PACIETH
T03bI, TPUXOAAIPHCA HA 9TH TKAHU 32 TOf.
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Uecxona ms pacuera, dro wacel HaxofiArcs ma pyke 16 1
B CyTKH, OBIIa BHIYHCIEHA BO3MOJKHAS /{032 OONYyYeHUS IO-
mag. Oma orasamacs Jjemameli B mpefgemax or 1 jo
60 mpapn/ron. 3maunTeAbHO GONBIIYI0 03y MOMKHO IOXYIHTH
or GONBPIIHX KAapMAaHHBIX CBETAMUXCA 9aCOB, OCOOGHHO €CIH
IX HOCHTb B KapMaHe OpPIOK WM HIJKHeM KapMaHe JREJIeTa.
Ilpu s1oM mosa obmygemma moyker Bospactm mo 100 mpap.
OGcaemoBanye IPOJABIOB, CTOAMINX 3a HMPHIABKOM €O MHO-
JKECTBOM CBETAIUXCA 9YacoB, IIOKA3aJ0, 9TO H03a OOIydeHHS
Obtna oxono 70 mpay. IlomoGubie M03bI, yABAWBAIOMITE CTECT-
BEeHHHIHl paJMOAKTUBHBI (DOH, YBENIMYMBAIOT BEPOSATHOCTH
MOABJIEHAA HACICNCTBEHABIX MOBPeMKIEHN B moTOMCTBE. BOT
mouemy MeKmyHapogHoe areHTCTBO M0 MEPHOMY MCIIONB30-
BaHHUIO aToMHON pHEeprum B 1967 r. pexoMeH0BaNI0 3aMeHHATDH
pagmii B CBETANIUXCA Maccax TAKVMH PaJUOHYRIHAAMHE, KaK
rputeit  (H®) mom npomermit-147 (Pm'‘’), obmapgaromummn
MATKAM [-W3iydeHmeM, MOOJIHOCTHI0 HOTJIOIIAEMBIM YaCOBOI
000JI09KOIA.

Hexbssa me ymoMaHyTh 0 MHOKeCTBe CBETAIIEXCA IIPHOO-
POB B KalWHAX CaMoOIeTOB, OyAbTax yIpaBieHua m map. Ho-
HEYHO, YPOBHE pAafHANA¥M OYeHb PA3INIHE B 3aBECEMOCTH
OT KOJHWYecTBa MPHGOPOB, UX PACIONOKEHHsA U YHAICHHOCTH
or paboTanmero, 9To IOCTOSHHO MONIKHBI YYUTHIBATH OP-
TaHsl CAHUTAPHOTO HAN30pAa.

Mz me GymeM paséupaTh BOMPOCH IPOhecCHOnaNbHON Bpeyi-
voctu. Peup moiimer o TexeBm30pe, KOTOPHIA HMCIOIB3YETCS
B TOBCEJHEBHOW JKU3HE JIO00T0 TPayKHaHWHA. 1ereBH30pHI
PacIpoCTpaHeHH B COBPEMEHHOM OOINecTBe CTOJb IIHPOKO,
970 BOMPOC O [[03¢ pafWalmid, IOCTYHAIONmeidl OT TeIeBH30Da,
OBLI TIaTeNbHO UCcAeRoBan. VHTEHCHBHOCTH €1ab0r0 BTOPHY-
HOTO W3IydeHHsA OJKpaHa, O00MOapAUpPyeMOro HIEKTPOHHBIM
IY9KOM, 3aBHCHT OT HAUPAMKEHHs, HOJ KOTOPHIM paboraer
JaHHAg cmcTeMa TeleBm3opa. Kak mpasmio, 4epmo-Gesbie Te-
IIeBH30PEI, paboramimue npu manpspxenzd B 15 kB, maor Ha
moBepxHOCTH 5KpaHa mos3el 0,5—1 Mmpam/a. Ommaro sT0 MAT-
KO€ M3IyJeHHe MOINIOI[AeTCA CTEKIAHHBIM MW IIACTHKOBBIM
TOKPHITHEM TPYOKM, m yiKe Ha PACCTOSHWE D CM OT SKpaHA
paguanuA IpakTHYeCKH He 00HADPYKIBASTCH.

WMuawe obcTonT memo ¢ mBeTHHIME TeleBH3opamu. Paboras
HA 3HAYATEIHHO OONbIIeM HAIpsKeHwnH, omm maior ot 0,5 mo
150 mpap/a BGamsu sxpaHa (Ha paccrogamu 5 cm). IIpemmo-
JIO}KUM, BB CMOTPHTE I[BETHOW TEJIEeBH30p TPH—UETHIpe THI
B HeJleII0 10 TPH Yaca B fAeHb. B rox momyumm ot 1 mo 80 pag
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(me mmmampap, a pan!). dra mupa yiKe 3HAUATENLHO IIpe-
BOCXOJIAT €CTeCTBeHHBL (hoH 00aydeHEA. B fmeficrBuTensHOCTH
momydJaeMele JIIONBME O3Bl 3HAYUTEIHHO MeHbIIe, UeMm
GonbIne pacCcTOAHME OT YeJ0BeKa 0 TEJIeBH30Pa, TeM MeHbIIe
mo3a OGIydYeHWS — OHA TAJaeT HTPOIOPIUOHATIHHO KBAaApPaTy
PACCTOAHMS.

Papmanuma or rTeneBm30poB He MOINMKHA HAC BOJHOBATE.
CucTeMBbl TeIeBE30POB BCE BPEeMA COBEPIIEHCTBYIOTCSA M BHEII-
HAA pafimanusa uX CHEKAETCH.

Eme omme meTouEmK cualhIx HM3TyYeHHmA B Hammel Io-
BCEIHEBHOU JKW3HE — BTO H3JENNsA W3 IBETHON KepaMuKd O
Mafonmku. [I1a cosmaEmA XapaKTePHOrO IBETA INIA3YpH,
TIPHUAIOMIEr0 XYHOKEeCTBEHHYI0 IEHHOCTh KepaMUIecKOU IIo-
cyZe, BasaMm H OJXI0JIaM U3 MailoInKW, H3[PEBIe HCIONb3YIOTCA
COeIUHEHWS YypaHa, o0pasyiomue KAapoIpPOYHbIE KPACKH.
VYpaE — MONTOREBYIUA  E€CTECTBEHHBIA  PATHOHYKIHT —
BCETHA COMePKAT MOYePHUE IPOTYKTH pacilaja, falolIue ToCTa-
TOYHO KECTKOE [-m3IydeHwe, JEerKo o0HADPY)KIBaeMoe COBpe-
MEHHBIMEA CYCTIAKAME BOJIU3M IOBEPXHOCTE KEPaMUYECKHX
m3fennit. VIHTeHCUBHOCTh M3IYIeHES OBICTPO IaJaeTr ¢ pac-
CTOSIHZEM, W eCiW B KBAapTHpe HA MOJIKAaX CTOAT KepaMmue-
CKHE KYBIIMHBI, MANONHKOBBIE ONIOfAa WM CTATYITRH, TO,
mio0ysch mMu Ha paccrosEmm 1—2 M, dYemoBeR IomydYaeT
mc9esaome Manryio mosy obnyuermsa. Heckomabko mmade 06-
CTOWMT €0 ¢ MOBONHHO PACHPOCTPAHEHHEIMA KepaMUAYeCKIMU
Ko(efHEIMEU W daflHbIME cepBH3aMz. JaIIKy fepsKaT B pyKax,
npuracaoTesa K Heir ry6amm. IIpaBma, Takwe KOHTAKTHI KpaT-
KOBDPEMEHHBI, W 3HAYUTENLHOT0 OONYyIeHWS He TPOUCXOIHT.

Brintw tnpoBefeHs! COOTBETCTBYIOMINE PACYeTHl s HAUGO-
jlee PacHpPOCTPAHEHHBIX KePAMHYECKMX dYamieK pmda  Kode.
Ecnn B Teuenne mua 90 MuHE HETOCPEJCTBEHHO COIPHKACATECS
¢ KepaMHYecKO# IOCYyHoH, To 3a TOX OT [(-pagumanum PYyKH
MOTyT TONy4YaTh H03y obiyuemmsa or 2 mo 10 pam. dra mosa
B 100 pas mpesocxoguT ecTecTBeHHBIN (POH 00MydeHHA.

WurepecHas npo6iema sosuukiaa B OPT' u CIA B cBasu
C MUPOKEM NPWMEHEHWEM [JIf W3TOTOBIEHHA MCKYCCTBEH-
HEIX (apdopoBeix 3yG0B 0c000il 3aTMaTEHTOBAHHON MaCCHI,
B COCTaB KOTOPOH BXONUIN COENUWHEHUA ypaHA X HEepud. ITh
mo6GaBKW BHI3BIBanM cIa0yio dQayopecrernuio ¢GapPopoBEX
3y60B. 3y0HBIe HPOTE3Hl ABIAIACH CIAOBIMH HCTOYHUKAME
pagumanzn. Ho Tax Kak OHM DOCTOSHHO HAXONATCA BO PTY, TO
MEeCHBI TMONYYaId OIIyTHEMYIO [03y. BRI M3[laE cIeruambHBIH
3aKOH, PerIaMeHTHPYINWI cofep:kaEme ypana B (apdope
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meryccrBernbix 3y6oB (me Boime 0,1%). Masxe mpm TaxoM
COJIeP;KAHMM POTOBON »IUTENWit OymeT mOAYyIaTh B TON HO3Y
0K0JI0 3 pagm, T. e. mo3y B 30 pas GOIbIIyI0, 9€M OT €CTECTBEH-
HOTO (hOHA.

HexoTopsie copra OUTHYECKHX CTEKOJ W3IOTOBIAIT ¢ JO-
GaBmenmeM B mx cocraB topuma (18—30%). Msrorosmenme
JINH3 JJA 09KOB M3 TAKOr0 CTEKJIa MPHBONMIO K cIafoMy, HO
MOCTOSTHHO JeificTByomeMy obiaydenmio riaas. Ceifgac copep-
JRAHUe TOPHUA B CTERIAX I OIKOB PErIaMeHTHPYeTCsS 3a-
KOHOM.

TaxoBH HAIIM BCTPEYHM C HEBUAWMBIME Jy4aMH B IIOBCE-
MHEeBHOH! RU3HA.



Taasa 5

NENCTBUE PATMAITAN BOJIBIINX dHEPTHN
HA JRUBBIE OPTAHN3MBbI

B mam aToMuBII BeK, KOr/[a BO3HUKIA W ellle He CHATA yrposa
SIMePHOY BOMHBI, BeK OYPHOTO Pa3BHTHSI aTOMHON DHEPreTHKH
I MHOPHOIO HCIOJL30BAHMNA AaTOMHOW pHEDPrHH, mpodIeMa
JefCTBUA HMOHUBHPYIOINEl pafmanuy Ha KUBble OPTraHU3MEI
TOpHUBIeKaeT IPACTAIbHOe BHEMAHHTE.

Ilopakatomee pmeficTBme WMOHUBUPYIONMIEed paguanAm Feypo-
BEYECTBO HOCTHUINIO foporoit meHoi. IlepBoe rposmoe mpemy-
mpeskfeHne OBLIO MOJMYIeHO B CaMOM Hadaje HAINEro CTOIe-
tusa. 3ameuarenpHoe oTkpeitme B. K. Pemrtrema, mpopmemo=n-
CTPHPOBABINET0 BO3MOKHOCTh BUAETH CKeleT W BHYTPEHHZE
OpraHBl HaIleTr0 OPTaHW3Ma IPH ero «IIPOCBeYMBAHMAUY DEHT-
FeHOBCKUMHE JIy4aMu, OBLIO Cpasy ke B3ATO HA BOOPYKeHHe
MeJIKaMH.

Corem Bpaweit magamm paborars ¢ xydamm Penrrema Ges
BCAKHUX IPEJOCTOPOIKHOCTEN M 3amuThl. llpocBeunmBas cBomX
DanueHTOB, OHM eKeJHeBHO caMé [ONYydYald OIpefeIeHHYIO
mosy ob6myderns. CKpBITHI BpeJ, HAHOCHMEIN STHME JIyJaMH,
HAKammmBajicAa w30 guaA B genb. Coycera 10—15 mer mocie
TAKOM HPAaKTHKH HAYaJ0Ch MAaccoBOE IOPAyKeHHE Bpadeil-
DEHTIeHONIOTOB BIOKAYECTBOHHLIME OIyxodsamu. Ilodarm Bce
SHTY3HWACTHI 3TOT0 HOBOTO METO/ia JUATHOCTUKH TOTHOJIHE B Te-
JeHEEe HEeCKOJNbKUX ner. O0ennck, BO3JBUTHYTLHIA B MX HaMATH
B l'ambypre, HamoMmHEAET HAM O IPO3HOM GHOJOrMIECKOM meli-
CTBHM MOHUBHMPYIOIEeH pagmannm.

IIpmmep GBUI ycTpammalommM, OJHAKO YCTAHOBHUTH, KaKWe
TO3Bl (a OHH, BepOATHO, OBLIE BechbMa 3HAUMTENBHEI) IOXY-
9IIX DOrHOINNe PeHTTeHOJIO0TH, OBLI0 HeBO3MOKHO. Ilosmanume
NPUYHEB OOACHOCTH — LIEPBBEI IIar K ee YCTPAHeHUIo,
B pentremonmornueckue KaOumHETHI ObIIN BBeJeHH CBHHIIOBEIE
oKkpamsl. Ha myTu KOBapHBIX JyIe#l CTABEAN CTEKIO, COMEp-
JRalee CBUHEI[, KOTOPHIA 3aJeP:KUBAJ HX PACIIPOCTPAHEHHE.
Briro MakcmManbHO COKpaIero BpeMs JUarHOCTHICCKHIX IPO-
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mefyp, yIydumieHa KORCTPYKIAA annaparos. [[036l 06IyueHns,
TMOJyYaeMble BPAaJaMU-PEHTTEHOJIOTaMH, PE3KO YMEHBIIHIHCE.

Crarmernueckoe ofciaeqoBaHme, IPOBEeeHHOEe B AHIIHH
B 60-x rogax, HE CMOIVIO YCTAHOBHTH HMOBBIMIEHHOTO HPOIEHTA
CMEPTHOCTH CPeJH Bpavei-pafimoioroB M0 CPAaBHEHMIO ¢ Bpa-
9aM# BCeX [PYIAX CIeNUAILHOCTEH.

Bropoe coGeirme, rosopsimee 06 OrPOMHOI paspyIIATENb-
HON cmie sfepHO#l pagmanuu, HOTpAcCIiee YMBL W YyBCTBA
BCET0 TeI0BEYeCTBA, — HTO HHYEeM He ODPABJAHHOE ATOMHOE
HallafleHNe Ha MUPHBIE ropofja Xupocumy =m Haracakm, ocy-
mecrBrenHoe CoemumenmbiMu IlltTatramm AMepumrzm Ha HCXOHE
BTOpoit MmmpoBoit Boitmpl. M3 350 TeIc. mOCTPafaBIIEX OT
aroMuOl 6om6sl B Xupocume 70 THIC. cTa/lm KepPTBAMH SEp-
voit papmanuu. U cefigac, Gomee 30 ser cmycrs, B 5TOM Topofe
TIPOROMIKAIOT HOTMGATH JMIOAM OT OTHATEHHBIX HOCHECTBHH
obayuenns.

Ho Tonmpko am rufens m paspylieHHe HECYT STH HOBHIHA-
MEBle ny497 BceMy jxuBoMy? HecKombko MmII@mapioB JeT TOMY
Hasa]] YPOBHM WNOHM3WPYOIIeld pafgmanzm Ha 3eMile OBIIH
HaMHOTO BEHIIE, 9eM B Hamre BpeMmsA. VIMEHHO B 9THX YCIOBHAX
Ha Hell 3apopmiuch mpocTeiimue GOPMEL KABHM.

Haryo poxb mrpanra MOHESWPYIOI(Adg pafmanis B Ipel-
OmOTHYECKUH Tepmod cymecTBoBaHWa Jemun? He cmoco6-
CTBOBAJIA JIM OHA IIPOIECCAM BO3HEKHOBeHHA mu3Em? Ha sToT
BOIIPOC MHOTHe HCCIemoBaTend, paboratomume HaAm mpolie-
MaMd BOBHWKHOBEHWS KW3HMO, NAIOT IONOKUTEILHBIA OTBET.

A ®axKoBa POJb HEBUAWMEIX JyYell B IPONECCax BBOMKIAN
musHEn? Paspymanm jRWSHb, OPENATCTBOBANA €€ PasBUTHIO,
Hecnw rueib W YBAJAHUE KUBOMY WIH CIOCOOCTBOBAIM Ipe-
00pa30BAHAIO KABOTO, IPHHEMANA YIACTHE B PAa3BUTHH, IBO-
MIOTMAY ;KW3HA HAa HaIel mramere?

Hawr peficrBylor 5TH HW3nyYeHmsa Ha IKU3HEHHBIE IIPO-
mecchl — yraeTalor mnm cruMmynmpyior? Ecrs nm ocmoBamme
HA3BIBATh HX JyIaMH CMEPTH WU IIOBCEMECTHOE PaCIPOCTpa-
HeHme 3TOr0 m3iydenumsa B Omocepe He ciywaiimo m Hecer
9T0-TO BajKHOE M HY/KHOE [IJIS ABICHUA JKU3HA?

OTBeTuTh HA 5T BOIPOCH 0Y9€Hb BAYKHO, 9TO0HI NPABIIBHO
OTpefeNuTh OTHOIICHME K OKPYMRAlomeldl pajmamum, TOTHO
3HATH, YETr0 HAMO OMAcaThCH, ¢ KAKOH CTOPOHBI TPO3HT oIlac-
HOCTH, Ifle HAN0 HPOSBIATL GRETENHHOCTh U HACTOPOKEH-
HOCTb, & B KAKHX CIYy9YasaX ONACEHWA W CTPAXH HEYMECTHH W
HCIONH30BAHEE pafUHalHZ HeCeT OIPOMHBIE Giara d9exo-
BEUECTBY.
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IIpesmpme Bcero mamoMEEM, 9TO AA GONBIIMHCTBA XOPOILO
W3BECTHBIX HaM (pu3mdecKumx (DaKTOPOB, BIHAIOMAX HA MHP
JKUBBIX CYINECTB, OTBET Bcerfga OyleT He albTePHATHBHEIH,
HE (WIN-WINY, a AUAIeKTHIeCKHA — (¥ Ja W HEeT»,

Yro smaumr mug jxmsEm Temnro? HoHeuHO, TemNIo comHed-
HBIX HeMp, W3MepsaeMoe MIJUIMOHAME TPaycoB, TEIJIO rope-
HOA W [a)Ke TeIUI0 KUOAI(efl BOJBI HECYT 0e3yCcI0BHYIO
CMepTh BceM JKWBEIM oprammsmaMm. Ho B To e Bpems 0es
TeIJla CONHEYHBIX Jydell, Ge3 Telra OKPY:KalOIeir cpesl
B nuanasone or 0 mo 60° C ;xu3HEL HEBO3MOKHA.

OIeKTPUIECTBO DPAaspAfa MOJHUE WHJIW BHICOKOBOJBTHHIX
IUHWE paspymaer, Hecer rubens KuBoMy. B To e Bpema
HEW3BECTHHI KJIETKH, TKAHI, OPraHH3MBI, B KOTOPHIX OTCYT-
CTBOBAIH OBl SJIEKTPHYECKHE [OTEHINANEI, OHOTOKH, dIIEK-
TPUYEeCKHe WMITYJbCHI, HTPAIOIiue CYIIeCTBEHEYI0 POIb B OP-
TaHW3AIWY HEPBHOU pAasApasKEMOCTH, IPOHHUIIAEMOCTH OmMO-
MeMOpaH I MHOTEX [PYIUX ;RU3HEHHBIX TPOIECCOB.

Hey:xenu pagmanus BBICOKMX 9HEPTHil B ee B3amMofed-
CTBHE C MHDOM JKUBBIX OPTaHH3MOB SBIAETCH HCRIIOIH-
TeIbHO OfEOCcTOpoHHEM (artopoM? Hecer Tompko paspyre-
HEe u rmbenp ;xkmBomy? Miam m smech mposiBiserca oOmuit
3aK0H KOJIMIecTBa BO3felicTBuA? He 3aBmCHT Ju OKOHIATEIB-
HBIA 5eKT 0T [0SEI TOIIOmMeHHON dHeprmE? B Goapmmx
J03aX 9TO, HECOMHEHHO, JIyYd CMEPTH. A KAaKOBO MX IeHcTBHE
B MAJBIX [03aX?

IIpoGreMa MaabIx 03 MOHW3HPYOIIEd pagHalUd, B OK-
PY/KEeHEE KOTOPHIX MBI JKHBEM ¥ YPOBHH KOTODHIX, KaKk MBI
BHJENH, KOIeOIIOTCS B IIMPORHX Ipefenax, Ipumobperaer
HCKJIYNTEeNIHHEA HHTEPEC B HAl BeK PA3BUTHA aTOMHOM IPO-
MBIILIEHEHOCTH, OCBOEHHUSI KOCMOCA, BCe (ojiee IMUPOKOTO MC-
IOJb30BAHNA MOHWBUPYIOMEl pajuanii B MPOMBINIIEHHOCTH,
CeIbcKOM Xx03aiicTBe, Mepummuue. OHA HACTOIBKO BasKHA,
9T0 MBI CIELHAJIBHO PACCMOTPHM ee B CIeAYIOIUX IJaBaXx.
A ceifivac 6amiKe MO3HAKOMHMCHA C TeM, KaKde OIACHOCTH
HECYT ;KHBOMY HAOCTATOYHO G(OJBINWE HO3Hl HOHW3WPYIOIIeH
pagmagmm. JTOT BOIPOC CTal 0COGEHHO OCTPHIM B HAIIW [HU,
KOT/a aMepHKAHCKOe IPaBUTEIbCTBO IBITAETCA IPHHATH HA
BOODY:KeHMe HeATpOHHbIe OOMOBI, MOpPa’KAIOIIEe BCEe JKMBOE
EMEHHO 3a cYeT GONBINUX [[03 MOHUBHPYOINUX H3IYIeHH,

Paccmorpum HekoTopsie mamGomee BasKHBIE 0COGEHHOCTH
BO3JleficTBUSA pajuanuy HA JKmBo# oprammsm. CymecTByio-
myue HBIHE ()OPMBI JKHU3HW, BRIOYAA MICKONNTANOIINX U de-
JOBeKa, BOSHUKIN ¥ DBONIOMUOHHO CJIOKUINCL Ha YPOBHE
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HoCTosiEHONO (oHA pagmanum. Y RHBHIX OPTAHH3MOB HE BHI-
paboTanmch cIeruanbHbEe OPTAHEL A PACIIO3HABAHEUS ITOTC
OOCTOAHHO peficTBylomero ¢gaxropa. Ms1 me omymaem peii-
CTBUA ANEPHON pagManuu — He BUIUM, He CIBIMHM, He IyB-
cTByeM ee. UeloBeK MOJKeT IOJYIATH CMEPTEINLHYIO 03y
obnyueHnA m He sHath 00 atoM. Heworopoe dwyBCcTBO muc-
KoM@opTa ¥ JeTKHe TPU3HAKH HEJOMOTAHHS B II€PBHIE TACH
OBICTPO IIPOXOMAT, W HECKOJNHKO NHEH dYeJ0BEK OI[yIIaer
ce0s 3moposeiM. Ho mpomeccsl, BO3HHKIIEE BO BpeMs 00JIy-
YeHWs, PA3BHBAIOTCH, W Yepe3 Pa3ImIHOe BpPeMsd, B 3aBHUCH-
MOCTH OT [03bl OONydYeHHs, HAUYMHAETCA IyIeBas OOJE3HE,
YIPOMRAIOmMAas JKU3HA., JTO MEPBOe KOBAPHOE CBOMCTBO fAAEP -
HOIl pajmanmm — feiicTBue MCOOATHINKA. IIpm JoCTAaTOYHO
OOMBIINX [03aX CMEPTh MOKET HacTyomTh depes 7, 13,
30 mmeit mocme o6myuenus.

Ecam pmosa obnyuenms Oplia HEKe CMepPTEIHHON, TO Jy-
geBasa 6oJe3Hp OpoXomuT, HacTymaer BeI3mopoBieHme. Ho
CKDHITBIE TIOCIENCTBUA OOMYYEeHHS OCTAIOTCA: COKPAIIAIOTCS
CPORHE KU3HMW, YBeJINMIMBAECTCA BEPOATHOCTH 3a00J€BAHUA pa-
KOM, KAaTapaKTOM, CHUKAGTCA CONPOTUBIAEMOCTb HMH(ERIM-
ouubM 3aboneBaHusM. CroocoGHOCTH BHIBBATH OTHAJNCHHBIE
TOCJIEeJCTBHAS — BTOPOe KOBAapHOe CBOWMCTBO AAepHOH pamma-
oum.

Opao u3 mambojee OMACHBIX CBOMCTB ANEPHONM pagmammm
3aK/II09aeTCa B €e CIOCOOHOCTH IIy0OKO IPOHUKATEL B O6IY-
9aeMyl0 TRaHb: Y-Iy4d PAJMOAKTHBHBIX DIEMEHTOB, HeM-
TPOHBI, TPOTOHBI GONBINUX HHEPTUH JETrKO TIPOHU3HLIBAIOT TEIO
JKEBOTHOTO, €ro BHYTpPeHHWe opraHsl. Ilpm obmem oGiayue-
HUHW TOPayKaeTcsi HE TOJHKO BCA MOBEPXHOCTh Tejda, HO Of-
HOBPeMEHHO U IIeYeHb, KUIMEYHWK, KOCTHAA TKAHb ¢ 3aKIIO-
YEeHHBIM B HeHl KOCTHBIM MO3TOM, NEHTPalbHAs HepBHAS CH-
cTeMa, BCe TKAHHM U SKEAKOCTH oprammsMma. 1lostomy obimmee
obydeHme ropasgo oOmacHee JIOKAIBHOTO, KOrfga OOIydaroT
YacTh OPraHm3Ma, KaKoW-TO ero opram.

Eme opgmo KoBapHOE CBOMCTBO HMOHM3UPYIOMIEH pajgma-
OUE — 9TO CyMMapHOe, KyMYJIATHBHOE [NefCTBUE HA OPraHU3M.
Tloscaum KyMyaaTmBHOe [eficTBme AMEepPHON pagumamuy Ha
romxpermom mpmmepe. [losa B 800 pag cmeprenbHa miaA MHO-
X JKUBOTHBIX, HAOPEMEDP [IA Kpbic. ECam 5THX MUBOTHBIX
o6nyants B mose 200 paj, To TOABIAETCH JIMIND JIETKOe,
OBICTPO TPOXOJANIee HeJoMOraHme. KCIE CIIyCTA HEKOTOPOE
BpeMs HX CHOBa OOJyYHTH B TaKo# sKe M03e, HeOMOTraHMOe
Oymer Gomnée smagmrensHbIM. OOiydueHme B TpeTHH, ueTBep-
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THI pa3 B TOM ke Jl03€ MOJKET YsKe BBI3BATH Y PHAMA JKUBOT-
HBIX JIy9eBYI0 6ONe3Hb M rubeln.

Hampan mosa obmxydeHms ocTaBisger IIyGoRHi cief
B Oprammsme, uX fieficTBua cymmupyiorcsa. IIpm mocrmixeHun
ompefieleHHOTO Ipemesa (0olee BEICOKOTO IO CPABHEHMIO
C OJHOPasoBO#l [030#) mposBIfeTCS CYMMAapHHH 2(Pgexr.
HymynsarusHOe pelicTBue oKaseiBaeTcs OCOOEHHO CHIBHBEIM
IIpY TOWAJIAHUHA B OPraHU3M PATUOAKTHBHBIX BEIIECTB, OTIA-
ralouxcsd B ONpEJeNeHHBIX TKAHAX. laKWe pajjHOaKTHBHEIE
BeIecTBa, HPHCYTCTBYsS B opraHmame (B HeGOJIBIIOM KOIM-
gecTBEe) W30 JHA B [eHb B TEUYEHWe NJIUTEIHHOTO CPOKa, 00-
IydaioT OIm3NeKarmue KIeTKE M TKaHW. ITO TaK HABHIBAEMOE
HHKOPIOPUPOBAaHHOE XpoHmIeckoe obmyuexme. Ilom ero
BIUAHAEM TPOUCXOAAT IEePEPORAeHNE HOPMANBHBIX KIETOK
B 3JIOKA9eCTBEHHbIE, BOSHNKHOBEHUE JIelIKeMU.

B 1925 r. coserckme yuensie I. A. Hamcom m I'. C. @u-
JIUNOOB BIEPBHE B Mupe OOHAPYKHIM MyTareHHOe JelicTBme
MOHW3WPYIOImel pajgualnd Ha HE3IMNX oprammamax. B 1927r.
B CITA 570 orxpbITHme OBLIO TOATBEP)KIEHO HA HACEKOMBIX,
a B 1928 r. ma pacrenmax.

Nssectno, uro rumramrckme wmodexyasr JHHK xpamar
B CBOEHl CTPYKType B 3aKONHPOBAHHOM BHJE BCIO mMH(POpMa-
OuIo, HYKHYI0O IJIA PasBUTHA OPraHE3Ma [AaHHOTO BHJA.
B mpomecce sBomiommm [ijiA COXpaHEHHWA BHa B OPraHU3Me
BEIpafoTanach CIOKHAA CHCTeMa 3aIMHUTHI DTHX MAKpPOMOIIE-
Kyln, ofecmeumBaiomas TOYHOEe BOCIPOZ3BENCHHE CTPYKTYPEI
JHK Dpum KagoM [eleHmm KIETKH W HANEKHYI0 COXpPaH-
HocTh mHGopManunm B Mojiexyiaax JJTHHK. Ho mpm obnygennm
9IeMEHTAPHBIE YACTHOH MOHWSMPYOIIEd pajumanmm, IrIyGoKo
OPOHMKASA B OpPraHm3M, Kak Obl GoMOapampyioT MOIERYJIbI
OJHR. Omm mapymator crpyxrypy JHH, soizeiBator mepe-
CTPOHKY KOjla, B pPe3yJAbTATe Wero HACTYNAl0T W3MEHeHHS
B IIOTOMCTBE, IOMBJIAIOTCH HOBBIE IIPWBHAKM, WCIE3AIOT WIU
BHIOM3MEHAIOTCA PaHee CYIMecTBOBABIIEE. TaK KaK MyTaHTHL
comep:xar Bumomsmenemmyio JIHH, To HOBBIe mx cBoiicTBa
HaCIeyoTes, NePeJaloTcsa TOTOMCTBY.

B cuosxmoM opraEmsMe WelnoBeKa MyTamdd, BOSHEKAIOIINE
B KIETKAX Tela sMOpHoHa (coMaTHYecKHe MYTAUAH), MOTYT
TOPUBOMAThL K AQHOMAJWAM PA3BHUTHS, POKIEHUIO YPOJOB.
B ®rmerkax B3poCIOr0 dWej0oBeKa MYTANWM HOBHINAIOT BEPO-
ATHOCTh BJ0KAYECTBEHHOTO IepepokieHns. DBo3HMKHOBEHZE
MyTanmil B 3apOMBIIeBEIX KIeTKax (TOHAZaX) BeJeT K yBe-
JIW9eHUI0 BEPOATHOCTH MOABJICHHA €T ¢ HACIEJCTBEHHBIMU
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3a60I€BAENAME, YMCTBEHHON HEIOCTATOYHOCTHIO, PA3NHIHBIMH
YPOACTBAME Da3BUTHs, MaKpO- I MAKPOdHIedanneil, 60ne3HbI0
HlayHa u MEOrEME ApPyrUMI.

Opma ®W3 cambIX YAEBUTEILHBEIX OCOGEHHOCTeH MNeficTBUA
ANEePHON pafWanuu 3aRITIOIAETCA B TOM, YTO PafWANHOHHBIA
9()eKT BOSHMKAET NIPH HHYTOKHBIX KOJIWIECTBAX DHEPIUH,
IOTJIOIMEHHEIX o0aygaeMbiM oprammsmoM. [losa obmyuemus
B 1000 pam (xpaj) dKBHBalleHTHAa TEIIOBOH SHEPIHH, CIIO-
cOOHOW IOBEICHTH TeMIEpPaTypy Tella d4eloBeKa NUINDh Ha Thl-
cAYHYI0 moaio rpapgyca. Horma Msl BEIImBaeM CTaKaH TropdA-
gero d4as, TO BBOJHM B OPraHW3M SHEPrui0 B Buje TeIia,
mpmMepHO paBEYI 1 Kpam. A mosa B 1 Kpaj mOHH3EPYIOIIAX
H3Ty9eHUHA CMepTenbHA A GOJLIMHHCTBA MJIEKOOMTAIOMIEX,
BRJTIOYAS W 9Y€JI0BEKA.

UeM o0BsacHAETCA TyBCTBATEILHOCTH SKUBOTO OPraHM3Ma
K [leficTBUI0 moHUBHpyIomei pagmanun? Ilogemy, kazamocs 05,
HAYTOKHO MaJble KOJMYECTBA SHEPTUH, OIPUBHECEHHbIE DTEM
BHJIOM W3JIY4IeHHA, COOCOOHBI PE3KO M3MEHUTH XOf JKH3HEH-
HBIX TPOIECCOB BILIOTH 10 rubenm oprammsma? OTBeTHTH HA
aToT Bompoc He merxo. Om eme Gollee yCIOKHAETCA, eCIU
OpUHATH BO BHEMAHHOE, UTO PAa3JMYHBIe OPTaHE3MEI II0-Pas-
HOMY pearmpyloT Ha OJMHAKOBEIE 03Bl MOHH3UpyIome# pa-
muanuu, [eficrBurenbHo, pagmo0mONorn yKe MaBHO YCTAaHO-
BWIH, 9T0 B MHUpE SKEUBHIX CYINECTB PaJHOYyBCTBHTEIBHOCTH
BaphbUpyeT B IMHPOKKX Mpejiesax.

Yro sKe ©BBECTHO B HAMIe BPeMsA O PANEOIYBCTBHTEND-
HOcTH oOpraEmsmoB? HKakme 3aKOHOMEDHOCTH BEBISBIEHBI?
Yro6Bl OTBETUTH HA 3TU BOIPOCH], HAJO MPEXAe Bcero obpa-
THTH BHEMAaHHE HA TO, UTO pajuanuoHHbie dPEPEeKTH IPOAB-
IAIOTCA TO-PAasHOMY B 3aBHCHMOCTH OT [03bl. Hark omeHUTH
pagmogyBcTBHTEIbHOCTE oprammsma? Ilo kakomy Kpurepmio?

Jlerko maGmromaemsblfi KpuTepmit — rmbexb oOpraHE3MA.
Ho m tyT 5e Bce ob6crout mpocro. I'mbesinr He HACTymaeT TOT-
gac mocie 00IyuIeHms (3a HCKIIOYEHNEM OY€HBH OOJBINUX J03
o6ryuenus). CiemoBaTeldbHO, B HKCIepUMeHTe, HabIOTas
PaAuOYyBCTBUTEIBHOCTh, HAA0 OOYCIOBATH KAKOH-TO CPOK,
KOIJla IPOLECCHl, BHI3BAHHBIE OOIyIeHHEM, NPUBELYT K BH-
muMoMy 3Qderty — rmbenn oprammsma. i MIeKODUTAIO-
mux obbrgen cpox B 30 mgmeit. Opmaro TPymHOCTH B OIpele-
JeHMN PaTAOYYBCTBUTENHLHOCTH OTHM HE OrPAHHIEBAIOTCA.
IIpmBeneM oGwIaEBI PagmOGHOTOTHICCKIN DKCIEPUMEHT.

Ecanm momynanwio Mblmel OQUHAKOBOM JWHUE OOIYIHTH
pasEomepuO moszoir B 400 pam, To sa 30 pmmeit maGmiomeHEA
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9aCTh RUBOTHHIX HOTHOHET, 9acTh BeIKEBeT. Ecim yBennauThb
mosy obmyuenma go 600 pax, morubuer oxomo 50% Bceir mo-
myasnoa, a 90% ssurmser. Hosza 8 700 pam Gymer cmeprens-
moir yie mua 70—80% wnonymammm. Ilpm mose B 1000 papg
morumGHYT BCe JKMBOTHBIE. JTOT TPHMEp SICHO HOKA3BIBAeT,
9T0 pajuanuonHHbli dPdeKT (B AAHHOM CIyIae ruOeIb) —
ABJIEHNE BEPOATHOCTHOE. BEposATHOCTH ero HaCTYLJICHUS BO3-
pacraer ¢ ysemmueHmeM m035l. OGBIYHO [JIA XapaKTePHCTHKI
PainOIyBCTBUTEIBHOCTH TOJB3YIOTCA TOM 70301, KOTOpPas BEI-
3pIBaeT THOeNh WOMOBHHEL momysisaouu — JI[Is0 (meTampEas
mosa mua 509 wmomymammm). IS MIEKONHTAIOMZX MOIb-
syoorcsa Beamamuoit JI[lw,, T. e. JeTamBHORE [030i, IPHE KO-
topoit rubrer 50Y momymanum 3a 30 mEeii.

Eme cunoxmee cpaBHEBATH 10 PafiHOIYBCTBUTEILHOCTH
mpecTaBUTeNel RABOr0 MHUPA, CTOAIAX HA PAa3INYHEIX CTY-
MEeHAX DBOMONNN, HMEIOIUX HEOJUHAKOBEE UKL PAa3BATHSA,
coenuuKy oOMeHA U II0-PA3HOMY pearmpyoInmx Ha 06Iy-
qeHme.

Ha pme. 4 mpeperaBiensl mpefeiasl pafgHodyBCTBHTENb-
HOCTH PA3IMYHBIX KJIACCOB JKUBBIX OPraHH3MOB. UeM BBIIe
HA HBOJIONUOHHON JIECTHHIE CTOAT OPTAHEW3MEI, IeM CIOKHEe
X Opramm3anus, TeM OHM PaJuodyBCTBUTEILHEe W TeM (olee
y3KHe [HAma30Hbl pPagHOYyBCTBATENBHOCTH Y OTHENLHBIX
DpeficTaBUTeNedl JAHHOTO KJacca.

Mukpoopragmsmsl — GakTepum, ONHORJIETOYHBIE  BOMO-
pocim, mpocTedmme MPOXUKA W APYyrme B IeJI0M Hamboiee
PaiHoOyCTORYNBEI, M UX PANHOTYBCTBATEIHHOCTD MOKET Bapbu-
poBarh B odemb mupormX mpepmenax. Cpepgm mpeficraBuTeleir
BTOTO KiIacca BCTPEYAIOTCA OPraHUSMEI, BBIACPIKABAIOIIUE
MEJIIAOHBL PaJi W TYBCTBHTENBHBIC Y/Ke K HECKOIBKAM KIIIO-
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pagaM. PacreHus B [eloM HECKOIbKO 00lee pajHmodyBCTBE-
TeJIBHBI: TUANA30H WX PAMOIYBCTBUTENHHOCTH IOYTH HA IO-
pamoxr cy:keH. IIpm mepexofie B MED 'KHBOTHBIX 3HAUHTEIHHO
HOBHIIMAETCA TYBCTBETEIBFHOCTE, PE3KO CY/KHBAETCA W 06IacTh
pasnmumit, K caMbIM pPaJmOYyBCTBATENBHEIM OpraHH3Mam
IpUHAIIE)KAT TEeMJOKPOBHBIE JKUBOTHBIE, W3 HEUX Hambolee
PagmOYyBCTBUTEIEH IEIOBEK.

Hume mokasaHBl KOHKPETHBIE HPEMEPHl PAXHOYyBCTBH-
TEJILHOCTE OTJAENbHBIX IIPEICTABUTENEll MHKPOOPraHM3MOB
(raba. 12). W3 mpuBemerHBIX mudp MbI BHANM, KaK 3HAYH-
TENIbHO PASHATCA PAJHOYYBCTBUTEIBHOCTH OHOKIETOYHBIX
OpPraEm3MOB, CHIBHO BAPBLEPYA faKe Yy PA3JMYHEIX IITAMMOB
OJHOTO W TOTO 3Ke BHAA.

Tabauna 12
CpaBHHTEIbHAA PaMOYYBCTBUTEIbHOCTh HEKOTOPHIX MIHKDPOOPraHE3MOB

HHosa, yrHeTamomasd pasMHOM e~

MuxpoopranusMm Hue 63/, IONMYIALMY, Kpaj,
MUuxpoKOKK pafHoOgypaHC 1000
Mapamenymu (AEQY30pHT) 300
Banpanu MezeHTEpHKYC 150
Ameba 100
TyGepkyiessse OaxTepnm 35
Jposisxm (pas3HEIE PAacH) 15—47
Kumeurnas nmajogxa 0,012—0,0024

(pasHEIE IITAMMBE)
CradHIOKOKK 30JI0THCTHIA
OBrileHa

X JaMEIOMOHAA
TlceBmoMOEa (IIIOOPECIIEHC

= DWW

Bospmoit Marepnan Ho pafHoIyBCTBETEILHOCTHE PaCTeHH
nonyden mpu obmydennn cemsH (rabu. 13).

Hax cnemgyer w3 Tabimn, OpefcTaBATENN KEBOTHOTO MEPA
TaKkKe CHIBHO OTJINYAIOTCA II0 PafEOIyBCTBHTEIBHOCTH
(rabx. 14). PammoayBcTBETENBHOCTH y PAsHBIX OPTaHE3MOB
OTIAWYAeTCSs B COTHE W THICAYE pas. Pasnmama B pagmoTys-
CTBHETEIBHOCTH KAacATCA OTHENLHBIX TKAHeH, OPraHOB H CH-
creM B CI0KHOM opraEmsMe. HamGosnee pajmOIyBCTBHETENHHA
QYHRIAA MeleHAsT KIeTOK.

IIpm o6nydennm REBOTHOTO B HmEPBYIO 0YePEfb CTPATAIOT
KPOBETBODHASA TKAaHb (KOCTHBIH MO3T, TEM@ATHIeCKHe Y3JIEI,
Cele3eHKA) W SHUTENNH KumedamKa., VIMEHHO B 9TUX TKAHAX
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Tabnnma 13

Pa{HOYYBCTBUTEIHHOCTh CEMAH pacTeHHil

JL03Bl, BBI3BI- JL03EBl, BEI3BI-
Bawonue Bawomiie
Bup pacreHusA 100°/o-Hy10 Bup pacreHus 100°/-HyI0
ru6enb pacre- ru6esb pacre-
HUit, Kpam HVI, Kpag
Bo0Ou KoHCKHIe 10 Jlronun cuHmit 50
Ogec IToGema 50
Hyxypysa mempo- 15 Kaesep KpacHHIX 100
IIeTPOBCKAasA Haemesmaa Hopo-Hy- 100
OaHCKas
ITmesnna 15 Pepue pososriit 300
Homonna Yeprac- 25
CRasa
T'peumxa Kpacuo- 25 Topunma Gesnast 400
youmckas
Tabmana 14
Pannoqyncrnnrenbnocu Pa3IAa4YHBIX ﬂpenc'ralsm‘eneﬁ JKHBOTHOI'0 MHpa
JIT50/30» JI50/30
BHJ 3XHBOTHOIO paJlx BuJ{ KUBOTHOTO pa A
Mopcras csmHKa 300 Jlarymka 1000
Cobaxa 400 Yepemaxa 1500
CeunbA 430 3men 8 000—
Ob6e3bsana 500 20 000
Mums 550 Mourock 12 000
Kprica 600 Hacexomoe (B3pocaoe) | 10 000—
Kponux 800 100 000
30JIOTHCTHIA XOMAK 900

HAeT HOCTOAHHOE [elleHre KIeTOK, HOCTABIAIINAX CMeHYy He-
HOJTOBEYIHEIM KIETKAM KpPOBH (B HIEPBYI0 O9epesh AEMQONH-
TOB), W RUIIEYHOro sHuTeNmA. lIperpamenne meneHns u pas-
MHOKEHHsI DOTHX KIETOK HPHBOAUT OPraHm3M K THOeI.
Hiuerkn MuImeumoil TKAHM ¢ HEBBICOKEM MHOTOTAYECKEM WH-
JeKCOM ! OTHOCHTENHHO YCTORYMBEI W MOTYT NEDPEHECTH 3Ha-
YATENILHYI0 [03y oOnydeHuss Ge3 YTPATHI CBOMX (PYHKIHIL.

Ocoboe monoskeHme 3aHEMAaeT TKaHb MO3ra — IEHTPAIb-
moit mepBHO#l cucrembl (LJHC) y miexommraromux. Y B3poc-

! MaToTmyecKmit mHAEKC — MPOMEHT KIETOK, HaXORANIAXCA B CTANUH
AeJeHnd.
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JIOT0 OPraHM3Ma KJIETKH COJIOBHOMO MO3ra He NeddTcs, I0-
9TOMY OHH He THOHYT Haske IpPH CMEpPTENbHBIX q03aX 00JIy-
genug. [Joxaroe spemsa tramp L[HC paccmarpmBamach Kak
camasl pafimoycToiumBas TKaHb BHICIMIHX opranmsmoB. OmHAKO
JanbHeNIMAe WCCieloBaHUA moKasauam, uro Qymxmmzm ITHGC,
peryampyonue Bce MPONMEcChl B OPraHM3MEe MIEKOIHTAINNX,
BUJIOM3MEHAIOTCA [aKe Opm HeOOApmEuX 033X 06IyIeHmA.
VY REUBOTHBIX HAGMIOMAIOTCA M3MEHEHHS B MOBESHHM, YCIOB-
HHIX peduiercax, B peryiaanum obmena semects LIHC. OGxy-
genme LIHC mamemser pyHKnmm Kelles BHYTDEHHeH Cexpe-
IWH, B TKAHAX Pa3BUBAIOTCA HPOMECCHI, CXOHBIE C TAKOBBHIMA
IpU HEIOCPe[CTBeHHOM HX 00Iyd4eHumn.

Yro e W3BECTHO B HACTOAINIEE BPEMs O IPUPOJE PasiImd-
HOH# TYBCTBHTEJILHOCTH OPTaHM3MOB K [efiCTBHIO MOHU3HPYIO-
meit pagumanuu? Ecam roBopmThs 0 CI0KHOM OpraHmaMe Mie-
KONUTAOMUX U CYAUTh O PATUOTYBCTBUTEILHOCTH IO BBDKH-
BaeMOCTH, TO pemmaomee 3Ha4YeHHe OymeT EMeTh O0IyIeHEe
TaK HA3BIBAEMBIX (KPHTHIECKUX OPraHOB», K KOTOPHIM B IIep-
ByI0 oOdYepejs NPHHAJIEKAT CHCTEMa KPOBETBOPEHUS — KO-
CTHHIT MO3r m amM@aTHIecKasds TKaHb. DBHICTpofensamumecs
KJIETKA KOCTHOrO MO3ra 04YeHb pPajmoIyBCTBUTEILHEI. llocie
00IydeHOsA [aske B MalbIX [03aX HaJaeT COAepIRanme GeibIxX
RIETOR KpOBE (mefikonmToB, 1uM(OIUTOB).

IIpomecchsr BoCCTaHOBIGHHUA 3aBHCAT OT KOJIHIECTBA COXPa-
HOBIIAXCA OPH 00NYYEHAN TAK HA3HIBAGMBIX CTBOJOBHIX Kie-
TOK, [AIOIIMX HAadYajo HOBOMY pany measmuxcsa. CTBOJOBEHIE
KJIETKH B COCTOAHWE TOKOHA 0ojiee yCTOMYHBEI K MEHCTBHIO
paguanuu. VX Komm4ecTBO W yCTOAYMBOCTDL K JIEMCTBHIO Da-
OWANUN HEeONHHAKOBHI y PA3HBIX OPraHMSMOB, UYTO CyIIe-
CTBEHHO CKA3BIBaeTCA ¢ HA BBIKEBAEMOCTH OPraHH3MAa
B T[EIIOM.

To e malmromaercs u npum O0MydeHWH PACTEHUiA: B mEp-
BYI0O O9Yepefb CTPAJAIOT [eIAIMMUEecAd KIETKH MepPHCTeMHOH
TKAaHA, KOHIAKOB KOpHEei, BepXymeK pocta. OmHAKO B IEIOM
pacTeHmm BCerfa MMEIOTCA KJIETKH, HAXOJAIEecsa B TLiIybo-
KOM IOKoe (Hampmmep, OceBble KieTKm KopHs). Omm Goree
YCTOMYUBHL W, MEPEXOMA K JeleHni0, o0ecoeqanBaioT BBEL{IBA-
Hzme BCEr0 pPACTeHHmA W ero jAainbHeiimee passurme. 13 armx
IPEMePOB BHNHO, 9TO PA3IWIHAA PAAUOYCTONIHBOCTE CIIOFH-
HEIX OPTaHM3MOB B KOHEYHOM KTOTE CBOJMTCS K HEOXMHAKO-
BOMl pagumoycTOMYMBOCTH KiIeToK. TaxkmMm o6pasoM, pasrajry
PasHON pPajmouyBCTBATENLHOCTH B ;KHBOM MEpE HAJ0 MCKATh
B OPWYMHAX HEOAWHAKOBOH pPafMOTIyBCTBHTEILHOCTH KIETOK,
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s sroro meobxommmo OImike IMO3HAKOMHUTBLCA C MEUCTBHEM
pangmanuy Ha KIETKY, ¢ U3MEHCeHHAME B ee CTPYKType, CIIpo-
MeccaM’, BOSHUKAIIAMEA B KIeTKe IPH ee OOMydeHWM.

Muorouncienasle  pafgnoGHONOTAIECKAE HCCIEOBAHASA
YKa3bIBAIOT HA BAJKHYH POJIb B PAUANUOHHOM IOPAKEHHH
RIETKN KIGTOYHOr0 fAApa, XpomocoMm m mpesime Bcero JIHEH.
Myraremnoe meficTBme pajmanuu HECOMHEHHO CBS3aHO C Ha-
pymenmeM wumHE(OpMamum, 3ajiokeHHO# B Momexymax JTHH.
IIpm MuKpockommYecKOM MCCIAEOBAHHN MUTOTHIECKOTO AMHA-
paTta o6JIyYIeHHON KIETKH B HPOMECCe MHTO3a MOMKHO HaGIIo-
IaTh XPOMOCOMHEIC ITOJIOMKH, 06PasoBaHMe MOCTOB, ()parMen-
TOB, pasiWmYHBIe XpoMocoMmble mepecrpoiikm. OOayzenme
KIeTKH BefeT K ocramoBke cmuresa [JHK, x sagepmue wie-
TOYHOTO MeJEeHHs, a WHOIJA M K IOJHOH OCTAHOBKE DPA3MHO-
JREHWs, 4TO TECHO CBA3AHO ¢ HApyINeHWeM (QYHKIWHA Amep-
HBIX CTPYKTYP.

MHuoroumcienEbe YKCIEPAMEHTH ¢ MUKPONYIKAMEA HOHE-
BUPYIOIAX W3NYyYeHUil, II03BOAAIMUME O6GIyIaTh YIaCTKH
IV OPraHeiibl KIETKH, ¢ HECOMHEHHOCTHIO IOKA3ald, dYTO
OpA HEIOCPEeACTBeHHOM OOIYIeHHH AApPA JIETKO HAapPyIIaeTCs
manbHeliliee pasBUTHE, MeJeHWe KIETKH. UTOGH BEI3BATH
arajormaubie 3(PPeRTH TpH 00IyIeHUN OTJAELNbHBIX YYaCTKOB
MATOMIa3MBl TPEOYIOTCA BHAYMTEIHHO OONbINEE MO3H 00Iy-
geHnsa. Bee 9T haKTHI, KaK W CBEIEHAA O PONM ANpa B JKU3-
HeMeATeIHHOCTH KJIETKN, MPUBEIN PAgAo0mOJIOTOB K BEIBOLY,
9TO PafUANMOHHOe MOPAKeHrNe KISTOTHOTO ANPA, H B MEPBYIO
ogepensy JJHK, — riasmoe pemarormee cobwsitme mpm olryde-
HAW KIETHO.

HeitcrBurensro, mpa obayuennn [JHK mabGromatoresa opm-
HOUHBIE W [JBOMHEIe PaspPHIBE B [BYXIEIO4eTIHOH mHTEp(Pas-
voit [THK, mpomexoquT pagumanumoHHO-XEMAYECKOE OKICICHHEe
OOPAMAAMHOBEIX ~ KOJeN ¥ Je3aMUHEpPOBAHUE IIypPEHOB
B HYKJIEOTHIAX.

Ho wmerognoe simpo He JKMBET CAMOCTOATENbHO. Ero mop-
MaJbHOe (PYHKIMOHUPOBAHENE BO3MOKHO TONBKO B IEJNOH, He-
HOBPEKIeHAON Kierxe. MHOroUmcIeHHBIE CBASH MeMKAy fAf-
POM W IHTOMIA3MOII OUIpemesaloT HOPMAlbHOe CYIIecTBOBA-
HUe KIeTKn B medoM. Vommsmpylomas pajdmanua B paBHOK
Mepe BO3[eHCTByeT HA BCe OPraHENJBl KISTKW, TecHeHImmM
0o0pasoM cBsg3aHHBIE APYT ¢ APYrOM OOGMEHOM BeIecTB M
DHEPIH.

B ob6mxysernoit rmerke mapamy ¢ JJHHK mospemparorca m
MHOTOYHCIeEHbIe MeGpaHH, peryiampyiomue OOMEHHE® IIPO-
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[eCcHl, MPONYKIMI0 YHEPrud, aKTHBHOCTH MHOTHX CBSI3aHHBIX
¢ membpamamMm (epmentos. B mpmcyrerBmm Kmeaopoga CBO-
GomEble pPaINMKAJLl, KOTOPHe 00pa3yioTCs HOM BIXSAHUEM MHO-
HO3UPYIOMEN pagmannd, MIePeXONaT B HepeKmcH, CeMHAXH-
HOHBI, THIPOKCHUJEI, IIOBHINAKIIAE OKUCIWTEIHHBIN ITOTEH-
muanx KIeTKH ¢ BTOPAYHO BEI3BIBAIOIINE TOBPERACHIA
MaKpPOMONIEKYI Ampa.

O6nyueHHAA KIETHA MOOHMIM3yeT BCe PEryIsTOPHBIE Me-
XaHABMBI [ OPOTHBONENCTBEA HACTYMAOMIVM B Hell m3Me-
HeHHAM, B HEePBYI0 OdYepeqh OYeHL CIOKHYI0 cmcreMy Qep-
MenToB, BoccramaBmmBabomumx [HHK, crosmmx ma crpaske
COXpaHEHUsA TeHeTWYeCKOH WHQPOPMATNYU, BaKIIOIeHHOH
B [THK. 9te epMeHTH BHIMENIAIOT MOBPEIKICHHBIE YIACTHA
IHK = sacrpamBaior ofpasyromuecs Gpemu B OfHOI cIHA-
panmz JJHK mo o6pasy m momo6mio BTOpPOH coxXpaHmBImeiics
cumpanm. Kimerka MoOmimsyer pesepBHbie OyTm MeTaboamaMa,
uTo6BI cHAGKAaTh DHeprmeir mpomeces: pemapanumz JHK, me-
MONL3YET WMEIOIMUECST aHTHOKUCIATEN, 4TO0BI 3aTOPMO3HTH
o6pasoBaHme TOKCHMYECKUX MepeKucell W XWHOHOB, HAIPAaB-
JgeT 3amacHble JUNHAL Ha BOCCTAHOBICHNE CTPYKTYPHI GmO-
MeMOpaH W HAPYIMIEHHOr0 HOPH O0JIyYeHHH HMOHHOTO OamaHca.
CoBpeMenmas CTPYKTYPHO-MeTa00IHdecKasd TeOPHs MefcTBHS
WOHM3UPYIOMEH paguanum Ha KIETKY YIUTHIBAET BOBHUKAIO-
Imme B KIETKe IIPOTHBOIONOKHBEC ITPONECCHl, C OJHOI CTO-
POHEI, YyCUIWBAIOIMUE MOpayKeHme TeHOMAa, W ¢ APYToil — Ha-
mpaBleHHbIe HA BO3BpamleHWe KIETKE B HOPMAJbHOE CO-
CTOSTHME,

BeposirHOCTHEI XapakTep B3amMONEHCTBUA TPOTHBOIO-
JIOKHO HAIIPABIEHHBIX IPOIECCOB W OyHeT OmpeelsTh BEpo-
ATHOCTH TOTO, BBUKMBET WX TMOrmGHeT mamHas Kietka. Hpm-
BbIe, OTPAKAIOIAE 3aBUCHMOCTD IIPOSBICHAS PAHANHOHHOTO
sdexTa OT MO3BI, MOJTyIaeMble DKCIEPUMEHTANBHO, M SBIA-
0TCA TUNWYHBIMA KPUBHIME [JISI BEPOATHOCTHBIX IIPOIECCOB.

W3 Bcero crasammoro ciegyer, 9To, OTBeYasg Ha BOIPOC
0 TOM, IOYeMYy ONHA KJIETKH YCTOMYUBEI, a NApyTHe IyBCTBH-
TeNBHBI K JefCTBHUIO PAUaIiii, HeJIb3s yKa3aTh KaKyIo-1mbo
OfHy IIPHYEHY, ONPENeNAIONyl0 pPafmoIyBCTBUTEILHOCTD
KiIeTKH. B meropum pagmoOmosiorHu IOMBITKE CBECTH PAaWo-
9yBCTBHTEIBHOCTH TONBKO K OJHOMY (aKTOpy, HAIPEMEp
K WHTEHCHBHOCTH JIelleHnus, 00beMy renoma 2, WHTeHCHBHOCTH

2 TemoM — 0000IeEHOE HA3BAHWE T'EHETWIECKOr0 amIapaTa KIeTKH,
3aKJII0YeHHOTO B sApe m cocrosmero w3 [IHK, cBasamHEIX ¢ Hed
GeaKoB, 06Pa3YIOMHAX XPOMOCOMEI.
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pemapmpyomux DPOMECcOB W T. M., HEM3MEHHO TepIeNm II0-
PayKeHWEe W He COOTBETCTBOBAIM BCeMY (AKTHIECKOMY Ma-
Tepmairy.

PagmouayBerBuTeanHEOCTD — 9T0 MHOrO(haKTOPHAA XapaK-
TeprcTEKa. Hakme m03H pajmammum MOKeT BHIEP/KATH W He
morm0HYTHh [aHHAA IOMYIANEAA KIETOK, 3aBHCHT OIHOBpe-
MEHHO OT I[eJOr0 PAfa UPWIWH: OT 00BEMa TeHETHIEeCKOTO
MaTeprana, aKTHBHOCTH BHEProo0ecIeInBalOIuX CHCTEM, WH-
TEHCHBHOCTH MeTafoim3Ma KIETKHW, AKTHBHOCTH W COOTHOIIE-
nusg JepMenTos, 00ecIeumBAOMAX pPEHmapamuio KIeTK:, OT
ycroitamBocTn OGmoMeMGpaH W WX PeIapumpyeMOCTH, OT YPOBHA
QHTHOKCHJAHTOB M, CJIeJ0BAaTENbHO, WHTEHCHBHOCTH 06paso-
BAHWA TOKCHYECKUX HIPOXYKTOB OKHCICHUA — JIUNETHBIX M
XMHOUMHBIX PAHOTOKCHHOB, OT HAJMYWS B KIETKE Ipejie-
CTBEHHUKOB PAJAOTOKCHHOB.

Huaerkm ormmgatorca apyr or apyra Ho J060My W3 9THX
moKasaTeneil, HO OTCYTCTBUE OFHOTO MOKET OBITH KOMIIEHCH-
pPOBAaHO [PYyrOM, W TONHKO B KOMILIEKCE OHE (OPMEDPYIOT
pafimoyCcTONIMBOCTh KICTKE K [eficTBmio papmanmu. flcHo,
9To ueM BhIme jo3a o0xyueHmA, TeM OOJbITe BO3HAKAET
B KIeTKe HePBHYEBIX m3MeHeHHBIX meHTPoB — B J[HH, xpo-
MarmHe, OmoMeMOpamax, DHEPTLONPOAYIUPYIOMAX CHCTEMAX,
B DerylImpyOIIAX cucreMax KiIeTkm. Tem GoxpIme BeposT-
HOCTB, 9TO PEryJUpPYOIue, penapupyIomne, BEIBOAIINE TOK-
CUYeCKrme IPORYKTHl CUCTEMHI KIETKH He CIOPAaBATCA € IpO-
IeccaMy, YCHINBAIONINME MePBUIHOE PAJHATIMOHHOE MOBPEIK-
IOeHHe, Pa3pyINalIIAMA eHHYI0, CTPOTO OTPEryIHPOBAHHYIO
JREBYIO CHCTEMY KIETKH; TeM 60JbIle BEPOATHOCTH ee rmbend.

Eme caoxmee oGcTonT fmeno, korgma o0MyIaeTcsa CIOMHBIM,
MHOTOTKAHEBBIH OPraHm3M TeIIOKPOBHBIX }KMBOTHEIX W 9EIO-
BeKa. 3Jech K mpomeccaM, HAYIIEM Ha KJIETOYHOM YPOBHE,
IPUCOEMHSIOTCA HPOIMECCH MEKKISTOYHBIX B3amMOeHCTBMIA,
B3aWMOCBA3H TKaHeil W OpramoB. B 06Iy4eHHOM opraEmsme
W3MEHAIOTCA IUPKYJIANUA BemecTB, QYHKOUA DHIOKPHHHON
CHCTeMBI, IMMYHHEIe DeaK[[U{; BOSHAKAIOT IIPOIECCH PereHe-
panum, 3aMemieHHsA TormbaromuX KJIeTOK HOBBIMEA W3 3amac-
HBIX (OHOB OpPraHW3Ma; W3MEHAIOTCH HEeHPOryMopalLHbIe
cBA3H, peryaupyemsie u maTerpupyemsie ITHC.

Nornsupyromas pagmamua BO3[eiiCTBYeT HA BCE CHCTEMBI
CIOKHOrO opraHmsma. llpm obnyuendmm B CyOJMeTANBHBIX H
JeTANBHBIX 033X W3MEHAETCS IPOHUIAEMOCTh CYyIeCTBeHHEIX
GapvepoB (6momemGpam) oprammsMa. IloBeimaercsa mpoHm-
TaeMOCTh CTEHOK KHINeYHHKA, ® MEKpodIopa KEMEYHAKA
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HaYnHaeT OPOHUKATL BO BHYTPEHHHE JKETKOCTH OPragmsMa.
Bosauraer yrposa GaxrepmMum. VaMeHAIOTCS CBoOHCTBa Te-
MaTosHmedaINIeCKOT0 Gaprepa, MOAMePKIBAIOIIET0 TOCTOSH-
crBo cpensr 8 ITHC.,

Brarofapa m3MeHeHWI0 TPOHMIIAEMOCTH ¥ COPOEpyo0OIUX
CBOMCTB THaHeH jKeje3 BHYTPEHHEH CEKpenu: IPOWCXONAT
BBIGPOC B KPOBb MHOTHX FOPMOHOB, XapaKTePU3YIOMAX CTPEC-
COBOE COCTOsAHHE OpraHm3Ma. Pesxo magaer Hecmemudmae-
CKE{l WMMYHHTET W CIOCOOHOCTH OpPraHE3Ma IPOTHBOCTOATH
AHQEKIHAM TaTOreHHBIMA MEKPOGaMM; PaJHOTOKCHHEL, 06pa-
30BABINWECA B ONHUX TKAHAX, OPOSABIAIOT CBOe [eficTBHe,
PA3HOCACH C TOKOM KDOBH, B COCETHWX W OTHAICHHBIX Opra-
uax. Bee aTm mpomeccsl OyayT yCHIBATH BEPOATHOCTD 00TIEH
Te30praHm3anuu U rubein Opranm3Ma.

C mpyroit cTOpOHEI, OPraHH3M MOGHIM3YET BCE CBOM 3AIAT-
HBIE MEXaHWm3MEL B 0TBeT Ha MacCOBYI0 TuGeih KPOBAHBIX
KIeTOK HAYMHAETCA YyCWIeHHas BBIpaGoTKa »derropos
TUIA DPHATPOIOITUHA, MON BIUAHIEM KOTOPHLIX HAYHHAETCH
Pa3MHOKeHIe HOKOAMMXCA CTBOJOBHIX KIETOK, mX madde-
PeHIUANUA ¥ 3aMeHAa, BO3MEIIeHre MOrmOImnx KIeToK. Brime-
JUTEeNbHAS CHCTEMa OPraHM3Ma OYMINAaeT ero OT PafHOTOKCH-
HOB H TOKCHYECKIX BEI[ECTB, PACTIAJAIONAXCH, TOPAKEHHBIX
pagmanmell KIETOK. YCHIHBAaeTCs IHOHAHBI O0MeH, yCKO-
psieTcsa 3aMeHa MOBPEKICHHBIX IUIA0B MeMODAH HOPMAJh-
HBIMF, BOCCTAHABIMBAIOTCA CBoiicTBa MeMGpam. Briiogaiorcs
pesepBHBIC DHEPrONPOU3BONAINIAE CHCTEMBI, TAKBATAPYIONIAE
HEI0CTATOK MaKpospros 4, HeoGXOMMMBIX IS pellapammOHHbIX
TIPOIECCOB.

CormacHo CTPYKTYPHO-MeTalonnIecKol Teopun, KOHETHBIH
pesyabTar Oymer 3aBECETH OT TOr0, KAaKWe IIPOTECCH, YCHIIH-
BalOImWe WIW JIWKBEAUDPYOIIWE JTydeByl GOJe3Hb, BO3BMYT
BepX. JTOT NPOrPECCHBHBIA B3IJIAN HA DPasBATHe JyIeBOL
fonesHN faeT BpadaM peanbHBIE YKAa3aHAS NPUMEHATH LPH
JeYeHAN BCE CPENCTBA, TOPMO3SINUE IMPOMECCHl, KOTOPhIe yCH-
JIWBAIOT IIePBOHAYANLHOE MOPAMKEHNE, I BCAICCKH CIIOCOOCTBO-
BaTh IIPOIEccaM BOCCTAHOBIEGHWS, pPEreHEPAHWH, YIAJICHHA
TOKCUYECKUX BEI[eCTB.

3 dperTOpEI — BemecTBa, BLI3HIBAIOMNE B KIETKAX CHHATE3LI HOBBIX
COeJIMHEHNH, NepeBofialne KICTKH N3 OMHOH CTagWm pasBUTHA
B [PyTYIO.

4 Maxposprm — BemmecTBa, HeCYyI[Ee B CBoeli CTPYKType 3amacst
SHEepPIruH,
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B xnnmmre yie mmporo MpUMEHAIOTCH TAKAE MEPOIpIHs-
THA, KAK CHIDKEHHE YPOBHA TOKCHHOB IIyTeM KpoBe3aMelme-
HUS, YBEIHYCHUWE KOJIXISCTBA 370POBHIX CTBOJOBBIX KJIETOK
myTeM Mepecafikd MMMYHOJOTHIECKM COBMECTHMOTO KOCTHOTO
Mosra. I¢dexTnBHO BBeNeHme aHTHOHOTHKOB &I GophOBI
¢ OawrTepuMmeli m wmHTep(epoHa A HPEeyIPEKACHAS WH-
dexnuit. [leiicTBeHno BBeeHNe HEATPATHHBIX MaKPOMOJEKY-
JAPHEIX COPOEHTOB [ JIeTOKCHKAIWE OPraHm3Ma, a TaKiKe
JOHK u cocraBnAomux ee KOMIIOHEHTOB i YCHIEHHS IIPO-
IeCCOB pemapanné MOBPEXKIeHHOr0 reHeTHYeCKOro ammapara.
Bor pgamexo me mMONMHBIA COMCOK MEPOUIPHUATHI A COACEHH
00JIy9eHHOTO OpPraHM3MAa, MCIIOIb3YEMBIH MeJUIMHON Ha OC-
HOBE COBPEMEHHEIX TEOpeTHYecKUX IIPeCTaBIeHHWN B DPajuo-
Omosornm.

B »s70if riaBe aBTOp mOmWBITAJNCA [ATH obImee IIpefCcTaBie-
HEE 0 TOM, 4eM YrpPOKal0T OPraHmSMy HOHW3HPYIOINEE H3IY-
YeHAs B CyONeTaJbHBIX W JIETAIBHBIX 03aX. llpm ymenbmie-
HEE 03K 00aydeHumss OyayT oOcrabeBaTh  IPOIECCHI,
ycmImBaomue pagEanioHEHOe IMOBPE)KIeHNe OpraHmaMa, Had-
HYT Opeo0iafaTh 3aIMUTHBIE BOCCTAHABIMBAIOIHE CHIBL OP-
ragEmsMa.

EcrecrBenHO BO3HEHKAET BOIPOC: CYIIECTBYET JE KAKOH-TO
mpefies, IOPor- BpefHOro melicrBusa pammanum? Wiam B cBAsU
¢ KYMYJIATHBHEIM XapakTepoM ee JeHCTBHA Majble JI03BI Pa-
JUaNum BCe jKe HEeCYyT OIMACHOCTh, IIYCTh WM HEeGOJBINyIH, I
JKEBBIX OPraHH3MOB?

HaGnromaa fmeficTBEe 3HAYWTENBHBIX /103 WOHH3HPYIOMEH
pafimanuu, pagmoGHOJIOTH TBEPHO YCTAHOBWJIM: dYeM BBIIIE
H03a, TeM BepOATHEE IPOABIEHHE BPEOHOCHOTO JEHCTBHA
papmanmm. Jasa muormx sggerToB CymecTByeT IHHEHHAS 3a-
BHCHMOCTh BEDOSATHOCTH WPOsiBIeHUA ddderra or no3ul. Co-
XpaHAETCSA Jd 9TA 3aBECHMOCTb W [JIA CIydasg MAaJbIXx mo3?
IIpaBunbHELE OTBET Ha ITOT BONPOC HMMeeT HE OTBIEYEHHEIM,
a OTPOMHBIA Hpakrmueckuwit wrHTepec. Haw y:ke roBopmiIoch
B NIPeIBAYyINAX IIaBax, Maible Q03B MOHWSHPYIOIe# pagma-
THEY DOJYy4aloT BCE JKUBBIe OPraHM3MbI HA HAmENl IIaHeTe.
C MmangsiMum [o3aME MB IIOCTOSHHO CTAQJKMBAeMCA B HAI
aTOMHO-SIEPHBIA BEK..

ITpoGmema mopora, NpaBHILHOCTH KOHIENIMHA JXHEHHOCTH
OIA 06JacTy MaJBIX 03 MOHH3MPYIONMEHl pamal(mi, COmoCTa-
BEMBIX C KOIEOAHWAMH OKPYKAIOMEr0 HAC eCTeCTBEHHOTO
(oHAa pagmammm, HACTONBKO AKTYalIbHA W 3I000[HEBHA, 4TO
el CTONT MOCBATHTH CIENUANLHYIO [NIABY.



I'aaBa 6

YTO H3BECTHO
0 BHOJIOTHYECKOM JENCTBUI PAJTHAIIN
B MAJIBIX TO3AX?

Hawr 6p110 yiKe oTMedeno BBIMIe, mMpobieMa MeHCTBHA MAJBIX
Io3 papmanum Ha Omocgepy, sKmBBIe COOOMECTBA, OTMEIHHEIE
BHJH JKEBBIX OPraHH3MOB M HA YeJ0BEeKa HpmobpeTaeTr B Ha-
cTodmee BpeMs MCKIOYUTEIHHO GONbINOe 3HAYCHNUE.

W3 mpepmeinymeit riaBel Mbl 3HAaeM, 9TO B JOCTAaTOYHBIX
J103aX HOHH3UPYIOINee W3IydeHNe HeCeT rmbenb yKUBBIM Opra-
gm3MaM. Eciam mo3pl 06iIyuyenns CHE/RAIOTCA, TO TMOCIe Jyde-
Boil 60JesHHM TOH WM WHOH TAMKECTH MOMeT HacTyIWuTh
BEI3flopoBrerEme, OmHAKO BHI3JOPOBIEHNE JAJIEKO HE IIONHOE.
B obnyueEHOM OprammaMe pPasBHBAIOTCH CKDPEITEIE OT BHEI-
Hero HabmomeHms npomecckl. llo mpomecTBmEm HEKOTOPOTO
BpeMeHH (HCIMCIIEMOr0 MECANAME W TOfaME) TPOSBIAITCA
TaK HA3bIBAEMEIE OTHANeHHbIe HocihefcTBuA obiaygenus. Vs
HHX Hamboibllee BHUMAHHe HPHUBIEKAIT COKPAN[EHWE CPO-
KOB JKU3HW, NOABIEHHE 3JI0KAYECTBEHHBIX OMyXoxeid, KaTa-
PaKT, HACJNeJCTBEHHEIX 3a00/ieBaHAll B MOTOMCTBE.

B macrosimmee BpeMs orpoMmoe KoJMIECTBO HCCIEIOBAHUI
TIOATBEeP/K/aeT 3aBHCEMOCTEL ME/KIY MO30H 00Iy4eHHSA W IIPO-
ABIEHHEM TOI0 WIW WHOTO paamo0moiiormieckoro sdderta.
TBepmo ycTaHOBJIEHO, 4TO HPOABICHHE OTHAJEHHBIX HOCIHE[-
CTBHH HOCHT BEPOSATHOCTHBIN XapaKTep. ITO 3HAYHT, 9TO GCIH
obnmygaercsa moctaToumo GONLINAS MOMYIANUA FKABOTHEIX, TO
JaJleKO0 He y BCeX IPOSBUTCA TO WINM HHOEe TIOpaKkeHme. deMm
BHIIIEe H03a OOIydeHHs, TeM OOJbIIe BEPOATHOCTH IPOSBIE-
HEA OTAaJeHHBIX IOCIEe[CTBHI, TeM paHee BO BpeMeHH OHHI
HAYHYT BO3HEWKATH. [loscHmM 5T0 Ha KOHKDETHOM IpHEMepe.

O6ayamnm 100 Gemsix Kpwic fosoit 125 pam. dro mocTa-
TOYHO BBICOKAA, HO HE CMEPTENbHAA [03a: OHA BHIBHLIBAET JeTI-
KyI0, CHKOPO IPOXOAAMmYyH JiydeBylo O0oxesHs. llocme BEHI-
3[I0POBIEHUA 3a 06JIyd4eHHON MOmyNAmEed HAOIIOJAIA B Te-
YeHHe MHOTHEX MecAmeB (Clefumim 3a HOABIEHHEM OIIyXoJei
TPYJHBIX jKeje3 y o0nydeHHO# momyisnmum). Uepes jgBa Me-
ciama Bce KMBOTHBIe Opuim smopoBel! Ho mpomiio eme mBa—
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49eTHIpe MeCANa, W y HECKOJBKAX KpPhiC MOSBHINCH OMyXOii
IPYRHEBIX jRene3. Uepes 8 Mecsrmes mpormeHT 3a00JleBIOUX IO-
Boicmica. llocmepume maGmomeHns OBLIH CHAEIAHEL depes
12 MecsneB (Jya KPBIC 9TO yiKe Iiy0OKas CTapoCTh, TAK KaK
HOPMANBHEIA cpok mx km3um 14—16 mecsanes). Paxk Obin
obrapy:xen y 30 m3 100 sxumBormpix. Ilpm yBemuuemmm mo3BI
obmyuerms B pmBa pasa (250 pam) uepes 12 mecsames 3a-
boneno yie 55%. Toapko 45 m3 100 Gpurm smopoBel. I3
9TOT0 OUBITA W HA OCHOBAHWM MHOTHX JAPYTHWX, NABUINX aHA-
JOTWIHBIE PEesyNbTATEl, MOKHO CelaTb Ba 0YE€HH BAKHBIX
BEIBOJIA.

ITepBoiit BEIBON B3awiII0OYaeTCA B TOM, YTO IPH OGIydeHNH
OIlyXoNb BOsHEmKaer He Bcerma. OOnyueHHe TOJBKO CIOCOO-
cTByeT ee oGpasoBammio, HemsBecTHO, ¥y KaKUX >RHBOTHBIX
0HA BO3HUKHET, ¥ KAKUX HET. ITO BEPOSTHOCTHHEIA IIPOIIECC.
Uem BBIme mo3a oGiyueHns, TeM GOJbINEe BEPOATHOCTL IIO-
ApneHna omyxonum. M maoGopor, YeM HmKe [03a, TeM MeHee
BEPOATHO BO3HWKHOBEHWE OIYXOAH, T. €. TE€M y MEHBIIEro
KOJH9ecTBa 00IyIeHHEIX 0COGEH 0HA HOSABATCA.

Bropoit, He Memee mHTEepeCHBI BEIBOA: 4eM GOJBINE Bpe-
MEHH IPOXO[AT Iocle OGIydJeHHs, TeM BEIMIE IPONEHT 3a-
00JeBIIMX JKMBOTHBIX, & dUeM HUJKe Jl03a OOJyYeHHsA, TeM
IganTeNbHEe IePHOf BpEeMeHH, B Ted4eHHme KOTOPOro HeT IIPo-
ABJCHUH ero 6IacTOMOTeHHOTo HeicTnud L.

Vs prux pmByxX GeCCHOPHBIX BEIBOJIOB ECTECTBEHHO Clle-
IyeT BecbMa BEDPOSATHOE IIPEION0HEHWEe, 4TO, CHUJKAS JI03Y
o6yueHUsT, MOIKHO JOWTH [0 HEKOTOPOrO HOPOra, mpH KOTO-
POM BEDOSATHOCTH BO3HMKHOBEHWA OIYXOJH B HOIyJANUH 0y-
JeT He BHIE BEPOATHOCTH €€ BO3HUKHOBEHWA B HOPME MM,
9TO HOYTH TO JKe camoe, IPH KOTOPOM BpeMs, Heo0XOmmMmoe
IS HDOSBIEHUS OMyXOJNH, IIPEBBICAT CPOKH KUSHA y MAHHOTO
BUJA JKUBOTHBIX.

Bompoc o Tom, ects sam mopor BpemHOTO MeiiCTBHA HOHH-
3UPYOINell pagmanmy, HUKe KOTOPOTO He BBIABIAIOTCA OMAC-
HBIe HOCIENCTBUA OONYyYEHHUS, OYeHDb Ba’KeH A HPABHIb-
HOTO IOHUMAHHUS W ONEHKH 0e3BPENHOCTH MAJBIX JI03 pajma-
nuu. B papmobmonornm foiroe BpeMs OPWHEMANACH KOHIEI-
nua GecmoporoBocTu feiicTBusa pagmanumum. Paboras co cpas-
HATEIbHO OONBPIIMME [03aMH DPAaJUanfH, PaXHOGHOINOTH
YCTAaHOBIIX B3aBHCHMOCTH TOT0 WJIM HHOTO PAHANEOHHOIO
s(ferra (rubelb, BOSHMKHOBEHME OIMYyXOJeil, MOSBICHAE Ha-

! BracToMoreHes — 006pasoBaHme OLYXOJeil.
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CIIe[ICTBeEHbIX 3afojieBaHmii B MOTOMCTBE W [p.) 07 MU3HL
Uem MeHBINE [03a, TeM pejKe NPOSABIAICA HaAOIIOKAeMBIR
afhpexT. VYcTamaBImBaJach MaTeMaTWYeCKasg 3aBHCHEMOCTD
npossirenua 3Pderra or fossl. [lompsysacs e, MOKHO OBLIO
paccumrars, 9To OyHeT Ipm OYeHh MANBIX fo3ax. U3 srmx
PacueToB CIEOBAN0, UTO MPH JIIOOBIX MAIbIX H03aX BCErpa
ocraercss (XOTh W HE3HAYUTENIbHASA) BEPOATHOCTH IIPOABIE-
Hus sdderTa, T. e. IOPOr HE cymecTByeT!

Opsaxro B MOMOOHEIX PACCY/KMEHHUAX W PacIeTax FOMycKa-
JI0Ch, YTO 3aKOHOMEPHOCTH, JeicTByIomme upm GOIBMEX J0-
3aX 00Iy4eHms, MOMHOCTHI0 COXPAHAIOTCA HOPH CKCIb YTONHO
maxeix pmosax. Ho mccmemoBammsa mociefmHEX JeT IOKA3allm,
9T0 9TO J[OOyIIeHWe HEBEPHO. B JKWBHIX OPraHm3Max oOT-
KpBITHI MeXAaHW3MEl, BOCCTAHABIUBAIONAE pafAANHOHHEIE
TIOBpPEeK/eHNA; 00HADPYKEHB W M3y4eHB (DEPMEHTEHI, TPHCYT-
CTByIOIME BO BCeX HOPMAJBLHBIX KIETKAaX, OBICTPO BOCCTA-
HaBruBaomue papmanuonubie mospesxmennsa [[HK. Brim
U3Yy9eHB CHCTEMBI, YIAJIAKINAE W3 OPraHN3Ma MOBPEKICHHbIe
pajimanueil KIeTKA W 3aMemaioique uxX 370poBeiMA. OTKDHITHI
MeXaHU3MHl MOOMIN3aMuA PesepBHBIX ITyTeil 06MEHA BMECTO
moBpesKaeHHnX npm obixyuenmm. Ilpm Goasmumx fosax obiy-
9YeHUsA, KOrja HOBPEKIEHHA OYeHb MHOTO, DTH CHCTEMHI He
CIPABIANTCA ¢ WX JINKBHMANWEN, W HAOIIOTAIOTCS BAKOHBI
pasBuTHa mopaskeHmaA. Ho dWem meHbIme f03a, TeM OT4YETIH-
Bee IPOABJISAETCA HX MedcTBme. A Ipm MalbX [03aX OHHO
CIOCOOHB! MONHOCTHI0 JUKBHAMUPOBATH BCE LOBPEKAEHIHS,
T. €. CYIIecTBYeT HOPOT BPEJHOTO NEHCTBHA PajUaruu, HIKe
KOTOPOTO yJKe HeJb3saA TOBOPUTH 00 OHNACHOCTH WMOHU3EPYIO-
meit pagumanmm!

Haxaa e w3 sTumx AByX KOHOeNnwii (IOPOrOBOCTH WIH
GecmoporoBocTs) Gimxe k mermEe? Hawmem ¢ camoro omac-
HOTO JIeHCTBHA pajmanumd — ¢ rufenn OPraHmaMa. S7ech mMe-
ercsi OONBIION SRCIEPHMEHTANBHBIA MAaTepmalt, W KpUBEIe
«mosa—>a@deKT» HaloT BIOXHE ompeneienutii orser. Om oco-
0eHHO HATVAJICH, CJIN HTH KPWBHIE MIOCTPOUTH B HOXYIOrapm-
MmuecKoM MacmTabe ([A BRIABIGHHA COOBITHH TIPH MAaJIBIX
Jo3ax B JorapmMmueckoM MacimTabe BO3bMEM IIKAXY [[O3HI).
Ha pme. 5 MBI BmamM, 4ro fgayke mis HawmGoiee PajmoIyB-
CTBUTEILHBIX OPraHW3MOB — MJICKONMTAIOIIAX — AMEETCH Ha-
pesxubtit mopor. O6mygenme mo 100 pam me Besmer k rmGead.
Bce ocrampEbie Bumsl oprammsmoB eme Goiee yCTORYHBEI
K fleficTBuI0 papmanuy (DaHHBIE MJIS B3POCHBIX JKABOTHEIX).
HsBecrrO, 4TO pasBmBalommitca sMOpmOH Goiee pafEOTYB-
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Ppc. 5. 3aBHCHMOCTH CMEPTHOCTH
OpraHnsMOB OT M03bl OGIYYeHHs

1 — cobaxmn, 75 F
2 — MBIIIH,
8 — KDHICHI,
¢ — HaceKoMHe, (amMGapHHIA Ko~ 50 r 7159 4 G
TOHOCHK),
5 — pacrenma (KYKypysa),
25t

6 — CHHE3€eJleHEIe BONOPOCIH

(ubens gpeausmob, /s

707 102 197 197 109 106 107
pad Kpad fpad

CTBUTEIEH, YeM B3DOCHbIA oprammsM. VcciaeqoBaaus mo o0iy-
9eHMIO JRUBOTHBIX B Pa3iW4HBIE IEPHOAH GepeMeHHOCTE HO-
Kasaum, uro upm obiydernn mos3oir memee 20 pam He ymaercs
BHIABATH CHIDKEHHS IPUILIONA, OTKIOHEHWH B DPa3BHTHH, HO-
ABIeHAS ypopceTs. IIpm 5TEX [03aX IIPONECCH PEIApanun
TIOJHOCTHI0 JHKBUAMPYIOT pefKme ¥ HeGOJbIIme HOBDPE:K[e-
HOfA, HAHOCHMEIE O0IyIeHHEeM.

ITepexomsa ® paccMOTpeHNIO OTJAJEHHBIX IOCIEACTBHIA 06-
Ty9eHUsI, OCTAHOBUMCA TNpPE)KAe BCEr0 Ha IPEKIeBPeMEHHOM
CTapeHH: OOGNYYEHHOTO OPraHWM3MAa W, KaK CIECTBHE, Ha CO-
KPAIeHNN CPOKOB JKU3HI.

B 1967 r. Gomwmoe wmceaemoBaHme OBITO IPOBEIEHO HA
v-obrygennrix Mpimax A. Amromom B CIHA. Ha ocmoBammm
IONYYeHHBIX UM fAHHLIX COCTABIeH pHC. 6, HA KATOPOM MO-
Ka3aHo, 9T0 OOHADPY:KUTHh HEeGONBIIOE COKpAIIeHHe CPOKOB
#wmsEn (5,3%) ymaercsa mmme mpm mose 100 pam. Ilpm mose
B 300 pag coxpamemme mocrumraer 19%. Ilpm mose
B 25 m 50 pajg orMeueno oGpaTHOe ABIGHEE — yBEINICHUE
cpokoB xmsEm. Ilpm xpommueckom obayuermm (1—5 pan
B CYTKH) COKpaIleHue CPOKOB KH3HM OTMEYaNOCh JIUOIb IIPH
HaKomiennn cymmapHoi fnossl B 400 pajy. Xpommueckoe 00iIy-
genme mbimeir B gose 300 pax B Tedemwme roma (owoxo 1 pam
B [eHB) HE COKPAMIANO TPOMOKATEIHHOCTH JKU3HY MbIIIeH,
a, Hao0opoT, B cpefHeM yBeamamBaio ee Ha 9%.

IlpuBemennsle MamEBe HAMIATHO OOKASEIBAIOT, 9TO 3a-
KOHOMEPHOCTH, HAlIeHHbIe IpH OOJILIMHX [03aX 06IydeHHH,
He IPOABIAIOTCA IPH AeHCTBUH MAIBIX J03.

Mcxona m3 sKcmepuMeHTOB Ha JKUBOTHBIX, HET OCHOBa-
HEH OHAATH COKPAMEHNs MPOJOIIKATEILHOCTA JRU3HA IeJI0-
BeKa IOpm octpoM obimydemmu B fosze 50 papm m HmKe, a IpH
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XPOHHYECKOM O0JIyIeHUN — [0 HAKOIUIGHHA CYMMAPHON 03HI
B 200—300 panm.

ITo pexomemmanmmam MesxayHapogHOro KOMHUTETa IO
PAfiMaNUOHHON 3amuTe IOIMOMEHHAS [033, MOMYCTHMAA
B OpPOM3BOJICTBEHHEIX yciaosuax, cocrasiser =5 (B — 18)
pam, rme [ — mosa B pamax, B — Bospact uemoBeKa B IrOFax.
910 3maumt, aro K 60 romam B oprammsMe UeIOBEKA MOKET
HaKommTheA cymMMapHam josa =295 (60 — 18) =210 pap,
T. €. 71033, He COKPAMAIOMasa CPOKOB JKU3HM.

BoccranoBmTembHBIE CHNBI OpPraHmsMa M HUAYIIEE B HEM
pemiapaTHBHBIE WPOIECCHl 0GYCIOBIMBAIOT HANXIHE OTICTIH-
BOTO TOpOra IO B5TOMY NpH3HAKY, HHKE KOTOPOr0 HET
Hay9HO OGOCHOBAHHBIX MAHHBIX ¢ BIUAHNW OONydeHHS HA
CPEeMIHIOI0 MPONO/RATENEHOCTD MRIU3HH HOIYJIIATAM.

ToBops 00 oTHaNeHHBIX MOCHEACTBUAX OOGIyIeHHs, Cle-
ayeT 0co0eHHO TIHATEIHHO PACCMOTPETH BEPOSTHOCTH 3a6oie-
BAaHHS PAKOM, B TOM UHCIe JefiKeMmeil — 3II0Ka9eCTBEHHBIM
mepepoKeHreM KPOBeTBOPHON TKAHM.

IKCIEPUMEHTH HA JKUBOTHBIX IIOKA3AIIH, YTO BO3HUKHOBE-
HEe paramiubix ¢opM para mabmiojaercs HpH BechMa pas-
angHO#i fo3e obnywenms. Hewroropble w3 3THX [aHHBIX WOpH-
BeJleHBI Ha puc. 7. B 1o Bpema rar saGoneBarme Jeikemmeil
npoABIANoch Ipu fosax Beime D0 pam, mApyrme (PopMBI para
mabnonanucs nmmp npm pose Gomee 100—400 pam, a mus
BOSHHKHOBEHHsI paKa KoKm TpeGoBanmer mo3sl Beime 600
pax. OcreocapkoMa KOCTHOH TKAaEH HpH ee OONYy4eHHH IIO-
[MIONIeHHEBIME PafHOAKTHBHEIMA BeljecTBaMu (pajuil, CTPOH-
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Pnc. 7. BO3HHKHOBEHHE ONYyXO-
Jaelf y Mplmeii B 3aBICAMOCTH OT
J0361 0GAy9eHus

N
T

1 — mueyongHasa nelikemnsa,
2 — numpoma THEMYCA,

8 — omyXxoJu MoYeK,

4 — KOMKHBIE OOYyXOJaH

S

S

Loswanroberue onyzoned, /o

70 10 107
A03a 0b7ryvenuA , pads

S

muit-90) mabirofanachk TOIBKO TOcTe HAKOIJIEHUA 03B OKOJIO
1000 pag.

OTueTmmBO HpPOABIAIOTCA TOPOTW 6JIACTOMOTEHHOTO Jei-
creus papmanum. CTopoHHWKH (ecHOpOroBO# KORIENNUHA HC-
XO[WIA W3 THUIOTE3Hl, UYTO IPH IOMAfaHNW WOHH3WPYIOIIel
YaCTHNHl B HOPMANBHYI0 KIETKY BCIEJCTBHE MYTAallWH OHA
IOpeBpamaeTcs B 3M0KagecTBeHHEYyI0. [lanee momycKaloch, 4TO
9gepes KaKoe-TO BPEMA 3I0KAYeCTBeHHAS KJIETKA HAYMHAIA
Ge3ymepKHO JeINThCS W [aBaja ONYXO0db. TaK Kak [Js BO3-
HUKHOBEHWA MYTANAW JOCTATOYHO OFHON YACTHIBI, TO HO-
noGHAA CHUTyamus MoKeT BOSHUKHYTH IpH J060M MajioM 00-
JIYy4eHUH, T. €. MOPOT He CYI[eCTBYeT.

OnmEako wmccmemoBaHMA IOCIENHHX JeT IOKA3alm, dYTO
o6pasoBaHEme 0OyX0nm — GOjee CIOIKHBIA IIPOIECC, KOTOPBIH
3aBHCHT OT psma ¢axrtopos., Ilpesme Bcero, mpECYTCTBYIO-
muil B 370POBHIX TKAHAX B HEAKTHBHON (DOPME OHKOTeHHBIH
BHPYC [OJKEH LOJ BAMAHWEM PagHanuu TPeBPATHTHCA B aK-
THBHEYI0 gopmMy. OmmoBpeMeHHO MONKHO HpPOW30iTH BTOpOE
coOBITHE — MyTanus B KIeTKe, MeIal0N[as ee BOCIPHAMIMBOIL
K BHEJIPEHUI0 AKTHBHPOBAHHOTO OHKOTEHHOT'O BHPYCA.

Har yxe rosopmioch, [MOKasamo, 9T0 PAJUANHOHHBIE IIO-
Bpexmennsa B moineryine JJHH, semymume K BO3HEKHOBEHHIO
MYTanud, JIETKO BOCCTAHABIMBAIOTCA CHENUHAILHBIME (ePMEH-
ramMu. ToOXbKO B TOM cIydae, €CIN HOBPEKIEHMI BO3HEKAET
HACTOJBKO MHOTO, 4T0 (IepMEHTH pelapanmu He YCIeBaioT
OX JUKBEUPOBATH, Bo3HHKaeT myramus. Ecim Bce mmepedme-
JeHHBIE COOBITHA MPOM3OUAYT OJHOBPEMEHHO (KOHMENIHAS Ofi-
HOTO IOMAJIaHWA 3[eCh SABHO HECOCTOATENbHA), TO 00pasyercs
TyH/asd OPraHmsMy 3J0KAYeCTBeHHASA KIIETKA.

Opmaxo of0paszoBaHwme 3J0KAYECTBEHHON KJIETKA COBEp-
MeHHO He O03HAYaeT HOABICHAA 3I0KAYECTBEHHON OIIyXOIM.
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Ceituac ecTh BCe OCHOBAHHA IIOJNAraTh, YTO eJIMHATHLIE Iepe-
POKIEHVA HOPMAJILHOA KIETKA B 3J0KAYECTBEHHYIO IIO-
CTOSHHO IIPOMCXOMAT B OPraHM3Me KABOTHOTO IIO][ BIMSHZEM
€CTeCTBEHHOr0 (hoHA pafmamum W OJarofapsa IPHACYTCTBHIO
B OKpY’Kalomeil Hac cpefie PasiMIHBIX KAHIEPOTEHHBIX Be-
mects. OMEAKO OpraHm3M JKEBOTHOTO H 9YEIOBEKA B IIPOTECCe
DBONIONUA BHIPAGOTA] HMMYHHBIE MEXQHW3MBI [JiA YHEITO-
SKeHNA JYKIBIX OPraHUm3My KIeTOK. VIMMYHHBIMEH CHIaMH
opraEmaMa (HampmMep, Maxpodaramm) IOCTOSHHO YHHITO-
JRAQIOTCA IPOHUKAINEE B TKAHK O0ONIE3HETBOPHBIE MHKPOOHI
7 BO3HHKAIONZE 3JI0KAa4eCTBEHHbIE KiIeTKH. UToOBI IMON BIH-
AHAEM pajuanud OOBHICHIACh YACTOTA CIy4aeB IIPOPHIBA
5THX KIETOK Yepes MMMYHOJOrHYecKuil 6apnep, MOMKHA 0Cla-
OUTHCA WMMYHONOTWYECKasa 3ammura oprammaMa, [leiicTBm-
TeIbHO, o0nyuenne ocmabuager mmmyHmreT. OfHAKO TO yha-
erca o0mapyxmTs ammb mpum gozax seime 100 pam. Tomsko
mpu oclabiieHuy HMMYHHTETAa HAYHETCA PA3BUTHE 3JI0Kade-
CTBEHHO# RJIETKH B OIYXOJL ¢ OOJNBIIEA BEPOATHOCTHIO, deM
9TO TPOMCXOIUT CIOHTAHHO.

Taxmm o0pasoM, COBPeMEHHBIE TEOPETHIECKEE IIPEfICTaB-
JEHUSA TOBOPAT O MHOTO(AKTOPHOCTH 06pa30BAHWA OIYXOIU
M, CJIe0BATENLHO, O CyIIecTBOBaHHH Hopora. Dosee TOTO,
o6HApPYKeHo, uTo 00IyueHEe B MANBIX fo3ax (OKodo 25 pam)
CTEMYJEPYET AKTHBHOCTHL HMMYHHOR CHCTEMEI, WTO MOKET
mayke CHEYKATH BEPOATHOCTL 00pa30BaHUA OMYXOJell IpHm Ma-
IBIX [03aX OOIydeHms.

UccnenoBanme pagmanmuoHHOT0 KaHOEPOreHe3a Ha FKHBOT-
HBIX ITOKA3aJ0, YTO YaCTOTA BO3HMKHOBEHUS OLYXOJeH y pas-
JOYHEIX BUIOB MJICKONUTAIINNX BapbUpyeT B IMHPOKEAX IIpe-
nenax. ITosToMy mepeHOCHTL KONMIECTBEHHbBIE COOTHOIIEHU,
MONy9IeHHBe HA JRUBOTHBIX, Ha Yel0BeKAa HE BIOJHE OIpaB-
pagEo. YTo e m3BeCTHO 0 0JIACTOMOreHHOM [EWCTBUH pas-
JIMYHBIX 03 PAfUHAlAd Ha TeJ0BeKa?

HabGmonerne B TegeHme 25 JeT 3a 4acTOTOH BO3HUKHOBE-
Hos JefireMunm y skmTeidelr XwpocmMel u Haracakm, nmepenec-
mux aroMuyio 6omGapauposry B 1945 r., mosBoxmio ycTaHo-
BHTL KONWYECTBEHHYI0 3aBHCHMOCTL BO3HOKHOBCHNA JehKe-
MZA OT J03H ocTporo obmywenus. Ha pmec. 8 mpepcrasimema
3aBUCHMOCTh BO3IHKHOBEHUA JelKeMIH OT 035 O0IyIeHHS
mo maEEEIM Haydmoro xommTera mo meHCTBHIO aTOMHO#E pa-
pmanu, ooybonmkoBanueiM B 1972 r. VI3 stmx maHHBIX BHIHO,
aro B Haracakw y HaceJeHHsA, IOTYYWBINEr0 Yy-00IyIeHme
menee 100 pam, He oGHapy’KeHO MOBHIMEHHA 3a6076BAEMOCTH
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nerikemmeit, B Xmpocmme, rge TOTOR PAfmANdd COAEPHKAI
3HAYMTENLHOE KOJIMIeCTBO HEATPOHOB, MOPOr [eHCTBHA CHH-
smics mo 10 papm.

Ilpm bsxcmepmMeHTAJILHOM B3pEIBE ATOMHO-BOJOPOMHOMR
6om0O51, ocymectsuenaom CIITA B 1954 r. ma yemmHeHHOM
xopaitoBom pude B Tuxom oreame, 17 roic. :mmrexeir Map-
IIAIIOBHIX OCTPOBOB (yRameHHEIx Oonee wem Ha 300 M oT
MecTa B3PHIBA) IOMBEPINIACH Y-OONYIEHUIO OT PAXMOAKTHB-
HBIX OCAiKOB B jmo3e oxojio 175 pam. Opmawo cpemm HEX
B Teuenme 15 mocmemyomumx jer He OBLIO OOHADYKEeHO HHU
OJIHOTO ciIydasa 3aboreBaHuA JefKeMHUe.

s nedenna 3aGoeBaHmit IUTOBUAHON keje3hl MIXPOKO
OpUMeHAeTCA pacTBOp cosiedl pagmoawrtwBHOro wmofa. Ilpm
IpEeMe BHYTPh PAJMOAKTHBHBEIA WMOJ IOYTH IIOIHOCTHIO IIO-
IJI0MAeTCA IMUTOBHIHOM 3KeIes0il, OKa3siBag leue0HOe [eii-
creme. OpEarko HeKoTOpoe HEGONBINOE ero KOIMIecTBO, MUP-
KyIHpysa B KDOBH, OCYIeCTBIseT obmiee OOIyIeHHE OpTa-
mu3Ma. B Tedenmme Kypca JedeHmsa OPraEm3M OKAa3HIBAETCS
obmyusenEsIM B Hode 15—20 papm. OGcienoBaHHe ECATHOB
TBICAY TAKWX OONBLHBIX OTIETIMBO IIOKA3AJ0, UTO IPH ITHX
mo3ax o0myueHMs HE NPOMCXONHT 3a0ojeBaHUA IeilKeMuel,

W3 mmeromerocsa (PakTHIECKOTO MaTepmajia MOIKHO CJie-
IaTh BBIBOJ, 9TO TPH OCTPOM OOGIydeHHW B MAJBIX J03aX
(10 pag m mmKe) u Tem Gosee mpH XPOHWYECKOM OOIyYeHEN
B TeueHHe JINTENIHHOT0 BPEMEHH HEIb3A TOBOPHTHL O DPHCKe
BOBHUKHOBEHHUA JefiKeMum ¢ OoXbImleii BEpOSATHOCTHIO, TeM
0Ha HAOIIOJlaeTcs B HOPMANLHBIX YCIOBHAX B COBPeMEHHON
KU3HN dYejoBera. B eme Goablmed CcTEIeHW 3TO CIPABENIHBO
oasg fApyrux ¢opM paka, mMeIMmx 0ojJee BBICOKMU IOPOT
JedcTBUA pajiuamun.

WrTepecHan ¢ Touku 3peHma IpoGIeMBI MANBIX 03 pe-
3yaAbTaTH 00CIe/[0BAaHHA paGovuWX YPAHOBHIX, DAfiMeBHIX K
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ppyrux maxr (B Yexocnosarmu, Hamame, BexuroGpuranui,
CHIA, IllBemum), rme cmcTeMaTHIecKoe BABIXAHWE pafioHA
OPUBOAUT K 0-O0NyYeHWI0 3UTeaus OPOHXOB ¢ GONbINOH
INIOTHOCThI0 woHm3anumm. Ilpm ofciemoBaHWAX 32 eUHULY
OblIa IpWHATA [03a, HONyJIaeMas HA pabodeM YpOBHE B3a
Mecan (PYM), coorBercreyromas mose 0-06IydeHus GpOH-
xmajpHOro sumrenusa 1—2 pam. Y paGodmx, DOXYIWBIIMX
meree 120 PYM (1. e. memee 120—240 payx), He BHIABIEHO
YBeJIMYeHUST KONHWIECTBA 3a00M€BAHWHA PpAaKOM JETKEX IO
CPaBHEHWIO ¢ OKpY:KalommmM HaceleHmeM. Bbémprmag cmepr-
HOCTb OT paKa Jerkmx Haliioganach JUMb y padodmx, MOIy-
gurBmax 360 u Gomee PYM.

Uz Bcero ckasamHOr0 BEHO, YTO HPH MAJBIX [03ax 00Iy-
9eHEA (20 paj W HUJKE) HeT HEKAKAX OCHOBAHUH yTBEp-
JKIATh, 9TO OHHM IOBHIIAIOT KOJIMIECTBO PaKoBHIX 3a00leBa-
HUA 10 CPAaBHEHMIO ¢ HOPMOIL.

CHmKeHMe HMMYHHTETA JKMBOTHEIX W YEJOBEKA IIOJ BIHI-
HEeM 60JbIOnX, cy0IeTaldbHBIX U JeTANbHBIX 103 HOHUSHPYIO-
IMero W3JIy4eHUsA B HACTOAIIEE BPEeMsA TBEPHO YCTAHOBIEHO.
OmacHOCTL CHIYKEHHs COIPOTHBJIAEMOCTH 9eJI0BEIECKOr0 Op-
raHN3Ma PA3NAIHBIM BHPYCHBIM, OAKTEPHANbHBIM W APYTHM
wH(QEKOUAM, OajeHne COOCOGHOCTH K BHPAOOTKe 3aIATHHIX
aHTHTENX B pesyabraTe OOMydeHWS HOOOYAUIEW TPOBECTH CIe-
IEanbHBIE MCCIEOBAHUA Gr0 CHCTEM B 3aBHCIMOCTH OT O3B
o0Iryaenus.

ComocraBnennme BCeX HMEIOIMUXCHA [AHHBIX O BIAAHUE
NOHU3UPYIOMEro W3IYyIeHNSA Ha WMMYHHBIH OTBeT deloBede-
CKOTO OPraHmsMa IO03BOIILIO Hayumomy wxommrery mo mefi-
creuo aromuoir pammammm mpm OOH cmemarh BHIBOHE, 9TO
TONBKO fo3sl mopanka 100 pam mpuBORAT K MOBBHIIEHHIO TYB-
CTBUTENBHOCTH OpraEm3Ma K mEQeKmuaM. VI3 sroro sawiio-
4eHHS cIemyeT, 410 00IydeHme B Mauslx mosax (00 pam m
HIUKe) HelIb3A PACCMATPHBATH KAK BPEMHOE IS MMMYHHTETA
9eJI0BEKA.

Ham6onee cuosen Bompoc 06 OIpe/eleHnn OMACHOCTH 06-
TydeHWs i TOTOMCTBA, T. €. OHOPeJelNeHNMH TaK HasbIBae-
MBIX T€HETHIECKHUX IOCJIeJCTBUI 00TydeHns.

IIpm o6myweEmm romajy B BOCOPOM3BOMAMEAX KIETHAX
(cmepmaro3zommax, sfimeKIeTHe) BOSMOIKHO LOBDEKIEHEE
IHK, B crpyKType KOTOpO#, KaKk HM3BECTHO, B BHUJE TeHETH-
YecKOro KOJia XPaHWTCA BeA mHPOpMAnusd, HeoOXoauMmas s
HOPMAJHHOTO Pa3BATHA ILIONA. PafimanmoHHoe HAapyIIEHHE
TeHeTHYeCKOro Kojia( MyTamms), B 3aBHCEMOCTH OT €T0 Xa-
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paKTepa M JIOKAIM3aNuu HAPYIIeHWs, MOMKET MIPHBECTH K TeM
man WHHIM Jed)eKTaM PasBUTHSH, BENYIIEM K DOKAEHUIO IIO-
TOMCTBA, OTATOMEHHOT0 HACICICTBEHHBIME 3a00J€BAHUAME.

3a mociefHme Trombl HAKOIJIEH 3HAYUTENBHBI MAaTepmal
0 pafimanmoHHOMY HOpa’KeHmio reHOMa Mblmeil. IloBrmenne
FeHETHIECKNX IIOBPEMICHN B TMOTOMCTBE IPH OOGIyICHEH
HIKe 25 pajg He yHanoch Oo0HAPY/RATH. OKRCTPANOIAPOBATH
9TH MaHHble Ha 4eloBeKa O4eHL TpyZHO. VMeercs Gomxpmoe
pasidmume B pasMepax IeHOMAa MBIIIK 7 9el0BeKa, PasjimIHo
BpeMA CO3PEBAHHS IIONOBEIX KJIETOK, HEPHON PEeIPOXYKTHB-
HOW KU3HH, KOIXICCTBO IIOTOMCTBA.

BBegs pam mompaBoumBIX KO(PUIUWEHTOB HA OTIMIHE
reHoMa dYelroBeKa OT reHoMa Mbimz, HaydmbIil KOMHTET IIO
meficrmio aromuoi papmanmum npm OOH ma ocHoBe KoHIEm-
num GecmoporoBocTH W JWHeHHOCTE (HE [OKa3aHHON [Id
MalbIX 03 W Aalolmell BepXHWA BO3MOKHBIN Ipeesx Iopa-
KaeMOCTH) paccydTal, 9T0 Opu O0JYIeHHH BCEr0 HACENCHHS
B mose 1 pam mHa MUIIMOH HOBOPOKIEHHBIX BO3MOJKHBI
2—20 cuyuaeB TAMKENBIX TEHETHICCKUX [e(EKTOB.

Crarmermdeckoe ofciaefoBaHnme B PAAE CTPaH I[MOKA3AJO,
910 O0KROMO 4% HOBOPOMKIEHHBIX MMEIOT Pa3IWIHBIE OTKIOHE-
HOS OT HOPMSI, CBA3aHHBIE C HACIECTBEHHOCTHIO. JTO, KaK
TOBOPAT TeHETHKU, TOT TeHeTHYECKHHA Ipy3, KOTOPHIM OTATO-
ImeHo coBpeMeHHOe ueixoBeuecTBo. Jersepras wacte (1%)
CTPaJlaeT Cepbe3HHIMH TeHeTHYeCKEME MeeKTaMm, TAKUM,
Kak ciaaboymume, mu3openus, QU3mIeCKHe YpOJCTBA W IP.
9dro sHawmr, uTo m3 1 MuaH. HOBoposKmeHHBIX oKomo 10 THIC.
AMeIOT TSA)Kesble HacHencTBeHHBIE mederTsl. JloctaTrodHo cO-
mocraBuTh nupsr — 2—30 m 10 THIC., ITOGHI CTATO ACHO, 4TO
OpH [i03aX B HECKOJBKO Paj HeT OCHOBAHWH TOBOPUTHL O pe-
aJLHOM PHCKe reHeTHYecKHX Je(eKTOB IS DOTOMCTBA.

C remeTHYeCKHM TPYy30M UEJIOBEUECTBO KUBET, W OH HE
OCTAaHABJIMBAET IPOIECC YBEJIMYCHHS HACEICHHA HA HAIleH
IIaHeTe, He NPEOATCTBYET COMUAIBHOMY IIPOTPeccy, HOp-
MaJbHOHN KW3HN O0IIECTBA, XOTA COIPOBOMKIAETCA CTPAAHM-
AMHE OTHedbHLIX niofeir. HeGompmume ®ole0aHmA HpOmEHTA
reHeTHIecKuX Me(eKTOB B CTOPOHY YMOHBINECHUA WIH yBeIu-
9eHASA MPAKTHIECKH He 3aMeTHBI Jiia 00INecTBa, W TOBOPHUTL
0 pHCKE, OIACHOCTH, WO-BEJAMOMY, MOKHO IHIIb WIPH €ro
CyIeCTBeHHOM YyBeIMYeHHWN. | eHeTMKH PacCIMTald, YTO 3a-
METHO W OIACHO [JA O0mecTBa yBeIHYeHHE IEHETHIECKOTO
rpysa B fBa pasa. [osa ob6xyueHms, KoTopas cmoco0HA Ipn-
BECTH K yIBOEHUIO 00pasoBaHWA MYTANHA, YIBOCHUIO HACIE[-

89



CTBEHHBIX AHOMAIHWH, NHOJTydYmia HA3BaHME (y[qBamBalomeit
mo3Ely. ['emeTwRm cormacmamch, 4T0 OONydYeHZE BCETO TEJO0-
BEYECKOro o0ImecTBa B pasMepax y/BaWBAIOIeH O3B yike
clIeflyeT paccMaTPHBATh KaK PealbHO OIIyTHEMYIO AJg dYelo-
BeYecTBa OIACHOCTb.

Amanusmpys wuMmeommecs faHHRE, HaydHBIA KOMHATET
Opuiiel K BBIBOAY, UTO YABAWBAIOMAA J03a MIA deloBede-
cKOil momyiammm Je;xmr B obuactm 70 pam. Caemyer oco-
0eHHO HOMIEPKHYTH, UTO BCE pACYETHI TEeHETHIECKOH omac-
HOCTH CUPAaBEJINBHI TPH YCIOBWE OONYyIEeHUS BCEH II0-
oyuaaqma. O6Grydemme HeGOJBIIHX TPYII HACEIEHHS pPe3KO
CHI/KAeT BEPOATHOCTD MOABICHNS TeHETHISCKHX OTKIOHEHNI.

CyMMmupys Bce CKasaHHOe B DTO# TJaBe, MBI IPHXONEM
K BHIBONY 00 OTCYTCTBUHM HAYYHBIX OCHOBAHMUIA I IPECTAB-
JeHnil 06 0DACHOCTH [JIA 9eI0BEIECTBA MOHU3MPYIOMEH pajgn-
aoum B MAJBIX J103aX, COMOCTABAMBIX C KOJEDAHMSIME eCTecT-
BEHHOr0 (JOHA pafmanum, T. €. B [[03aX, C KOTOPEIME DPEATHHO
CTaTKUBaeTcsa HaceleHWe B CBOell IIOBCeHEBHON [eATelb-
HOCTH.



I'naBa 7

JENCTBYET JII HA BUOCOEPY
ECTECTBEHHbBIN ®OH PATMATIIAN?

Nrar, mopaskalomee feficTBre MOHUBHPYIOMIEN pafUaTUH, ee
cIoco0HOCT, HeeTH rubenb, Jy1eByH 00le3Hb, CHWIKATH MM-
MYHHEYIO 3alUI[eHHOCTH, BHIBHIBATH OT[JAJEHHBIE MOCIE[-
CTBHUA — BCE DTH CBONCTBA HAYWMHAIOT HPOSBIATHCA W MOTYT
OBITH OGHAPYKEHBI TOJBKO IOCIE HEKOTOPON O3B 06Iyde-
HOsA. B 3aBmcEMOCTE 0T PajEIOYyBCTBETEIHHOCTH OPTraHE3MA
7 BHIODAHHOTO KPHUTEPHS [efcTBHA pafWamHdd STOT TOPOT
BPEJIHOTO Ae#CTBEA IO CBOeHl BeJWYWHe BapbHpPyeT B IIAPO-
Kox mpepmenax. [is Golee pafmoyCcTONYWBEIX PACTUTEIHHBIX
OPraHH3MOB OH JOCTATAeT MECATKOB THICAY Paj, B TO BpeMs
Kak [isg ropasgo Gojiee Pag@oIyBCTBUTENBHEIX MIEKONHTAIO-
mux u geioBera Jdeykumr B gmamasoHe 25—100 pam ocrporo
o6mygerns min 100—300 paj mpu XPOHHIECKOM IATEIHHOM
00IydeHnE MaJOf MOIMHOCTH. OTH BeJIHYAHE O0MydeHHS
B COTHH, THICAYW pPas IIPEBOCXOJAT ECTeCTBEHHEBIN (poH paju-
anum.

C fpyroit cTOpOHBI, B pesynbTaTe MHPHOTO HCHOOIB30BA-
HES aTOMHON dHeprum 00NyJeHHOCTHh HACEJeHWS HaIled mia-
HeTsl OyleT BapbUPOBATL B Ipefieliax Jojeldl eCTeCTBEHHOTO
(oua pammarum. [la m cam ecrecTBeHHEIA (OH B PasImIHBIX
pafioHax 3eMism H3MEHSETCH B [OCTATOYHO INHPOKHX Ipefie-
nax: or 60 mo 10000 mpam B rom. EcrecrBemmo, Bo3HEKaer
Bompoc: Gespasiamuna am ciaabag OGIYICHHOCTH A MKU3HE
Ha 3emie? Bepp 'KusHb BO3HHKIA, PasBHBANACH W CYINECT-
BYeT B HACTOsAIee BPeMs, HEIPEPHIBHO MONydYasA 3TH ciabbie
OOTOKH Y-Tydeil, IPOTOHOB, HEHTPOHOB, - W O-JacCTHUI W APY-
ruX KOMIIOHEHTOB KOCMWYECKUX M 3€MHBIX H3IyYeHUH.

B magane mamero croierusi OTHeNbHbIE ydYeHBIe 06pa-
Ojaiy BHUMAaHZHE HA TO, 9T0 OTH WBIYYeHWS, KAK W JIpyrue
(umsmueckme (PaKTOPH, KOTOPHIE B OONBIIHX J[03aX HECYT
rubenpb JKUBLIM OPraHM3MaM, B 09eHb MAJBIX 033X OKasbIBa-
0TCA TOJEe3HEIMA U JajkKe HEOOXOMUMBIME [ JRH3HEHHBIX
mpomeccoB. dtm uaerm 0asHpoBaNWCh W HA o0muXx coobpake-
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HUAX 0 CHOCOOHOCTH JKMBLIX CYH[ECTB B IIpoIlecce HBOJIONUN
Hambosee Ierecoo6pPasHO UCIONH30BATH (PAKTOPEL OKPYIKAIO-
meil cpeas! W HA OTHEILHLIX HAOMIOEHAAX, MOKA3HIBAIOIIUX,
9T0 09Y€HH ciabBle MOTOKE MOHWBHPYIOINEH pajUamiy CTAMY-
JEPYIOT POCT U PasBUTHE.

OpmamM w3 IepBHX ABIEeHAe CTHMYJANAA PASMHOKEHHA
mOJ] BIXSHWEM H3IyYeHHIl ypaHa W HMAaHAUWE PANUA OIIHECAN
B 1913—1914 rr. wusBecTHBII dUeIICKUWII MCCIEIOBATEID
I0. Crormasa. OrcyrcrBre B Te BpeMeHA TOYHOH [JO3UMETDPHH,
BO3MOKHOCTH BIMAHOA HA BPEPEKT MERPOIIEMEHTOB I 100~
HOCTEH pPe3yibTaTa, HOGYQUIM MHOTHX OTHECTHCH KPHTHYECKH
k BerBogam Crowmasa. Opgmano B 1938 r. amamorwdmsie sKcIe-
PUMEHTHl TOBTOPWJI B TOYHO KOHTPOIHPYEMBIX YCIOBHAX
E. A. lllrepn B Jlemmnmrpage, B 1953 r.—I'. [lammens n
X. Taprx B BenmwoGpmrammm, B 1956 r. — E. H. Coryposa
B CBepmioscre, B 1961 r. — A. [Dxeiime mw V1. Moanep B Ra-
Hajle. JTU y4YeHble YOENUTENbHO IMOKABANH Ha pPAsIXIHBIX
KIeTKaX (HpossKax, aszorobakrepe, HHPY30PHAX) YCKOPEHHE
IeJIeHNS [OJ BIUAHEEM MANbIX ([ JaHHON KYIbTYDHI) 03
MOHUBUpYIOMmel pagmamuu. YeM pafimodyBCTBUTEIbHEe OBLIA
HecaefyemMas KyIbTypa KJIETOK, TeM IIPH MEHBIIHX [03ax
BO3[eHCTBUA HAGNIOZATACH CTHMYJANUA PA3BUTHA.

ITo mammmiM coBercroro mecmemosatensa 10, II. JJoGpauesa,
omyOnmroBagHEIM uM B 1973 r. caemyer, 9T0 y TaKO# pagmo-
YYBCTBATENBHONK KYIJbTYPH KJIETOK, Kak SMOPHOHAJBHBIE
¢ubpobaacrsl, cymmapuo nmormomenusie 10351 0,02— 10 pax BBI-
3BIBAIOT CTHMYJIHpPOBaHme pocra. Hambomee OTYeTIMBEIE -
¢exr (ysenmuenme umcia Kietok Ha 140—160% mo cpamme-
HOI0O ¢ KOHTPONEM 3a CYTKH) HaGIIofajics OPH O6IyIeHHH
B mose 0,1—0,3 pag. Nmtepecro, 9T0 B 06AaCTAX MAIBIX 703
(or 1 pagm) aBTOp OoTMeEUAN yMEHBIIEHHE WHCIA MEPTBHIX KJe-
TOK (OTKPENUBIIMXCA OT CTERJIA) IO CPABHEHUIO ¢ KOHTPO-
aem. IIpm mose Beime 10 pam poct KyabTYpH yrHETAJCHA U TH-
Gexr KIeTOK Bospactana. CruMyinsanumsa mambojee OTIETIHBO
Eabiofanach OpH HAKOIIEHWM 32 O /(HE# SKCIepHMEeHTa
mossr B 260 Mpax. 9o mpmmepro B 100 pas Goxbmie, 4eM OHE
IOJy9aloT 3a HTO BpEMsA OT ECTeCTBEHHOro (OHA pajfUanmm.

B macrosmee BpeMs wMmeerca OOMEpHAsA JIHTEPATypa
0 CTEMYJIANEA NPOPACTAHUA, POCTa W PA3BUTHA DPacTeHHI
mpu o0Ny4eHUH CeMsaAH MOHM3HpPYOImei papgmammei, Biaro-
maps GONBIIOH pagMOyCTOMYMBOCTH PACTEHHN OJHOMOMEHT-
HEIe 03Bl o0nydeHms ceMsH (HamGonee yCTONIMBOHX MOKOSA-
mefica (GopMBI CYI[eCTBOBAHWA PACTEHWI), KOTOPHIE [AAlOT
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crumyimpyommi ahderr, remar Aalieko 0T eCTeCTBEHHOIV
ona pagmanum, a mmenno B mpeneiax 300—4000 pam mia
pasHBEX Kynbryp. Ommako Kak TOIHKO IEPeXOfAT 0T obiayde-
HOSA CeMAH K JIHTeIsHOMY O0XydeHHIO pacrTymei (T. e. ro-
pasgo Oojdee pAAMOYYBCTBHTENBHON pasde) KYIBTYDHI, TO
T03BI, BEI3BIBaloIme 9(PPeRT CTEMYIALAN, PE3KO CHIKAIOTCA
(oHE comoCTABEMEI € eCTeCTBEHHBIM (POHOM oOIyIeHNUs).
Taxr, manpumep, B onsiTax coBerckux yaemsrx JI. II. Bpecaa-
seq u H. M. Bepesmmoii ¢ coTpygumKamMu, BIEpBBEIE IIO-
CTaBUBIIUME BOIPOCLI PAfHAIHOMHON CTHUMYIALAA CEIHCKO-
X03AMCTBEHHBIX PACTeHWII HA CTPOr0 HAYYHYI OCHOBY, IIO-
Ka3aHO, 9T0 XPOHHYECKOe O0IyIeHZEe BereTHPYIOIIEX pacTe-
upit, B 10—40 pas mpesocxojsamiee UX oOIydelie OT ecre-
CTBEHHOro (JOHA, TPHBOAWIO K CTEMYIANIM WX pA3BUTHA,
VBEIHYEHAIO KOJIWYeCTBA TEHEPATHBHEIX OPraHOB X IIOBHI-
MIEHUI0 YPOIKAs.

CrmMynupylomee meiicTBme MAJBIX 703 pajmanaad 00Hapy-
JKEHO ¥ HA JKUBOTHOM OPraHm3Me.

CrmMynmpylommee pmeficTBHe MAalBIX {03 HOHE3HPYIOMEX
H3IIyIeHU HA PA3BUTHE W MPOAYKTHBHOCTH LITHUI OBLIO IMOKA-
3aH0 B Hameil cosmecrHoii pabore ¢ WM. I'. Kocrumsim,
JI. H. Ilepmynosoir m JI. A. 3GpyeBoii, omyGIMKOBaHHOM
B 1963 r. Mu1 mofenmposanm B makybaropax ToMmamECKON
oruneabpuKy clerka TMOBBIMIEHHBIA (OH ecTeCTBEHHOHR pa-
IWanuy B Ipomecce dMOpHOreHes3a, BHOCA IO JIOTKEH C sii-
IaMH 3alasfHHbE CTeRIAHEBIe TPYORE ¢ comsMu ypama. Cym-
MapHas mo3a, moaydaemasa 3a 20 mHel wmHKyGarmm, cocTas-
asana 1,4 pag. Ha Gombmiom Marepmajie OPOBONHICA yd9eT IIO
PARy TOKaszaTeleil MO CPABHEHHWIO C TAKOW e KOHTPOJHHOMI
mapTuei. Oras3anock, 910 Takoe ciaboe 06Iydenne MOBBICHIO Ha
2,4% KoIM4ecTBO BHUIYNMBINUXCA 3TOPOBBIX IBIIIIAT, YMEHb-
uIo OTXof 3a HepBHIe [Ba Mecama mx passurusa Ha 2,1%),
a 3a IocIemylomue deTeipe mecama ma 4,1%, 4ro yrasbiBamo
Ha o0mee HOBHIMIEHME JKU3HEHHOTO TOHYCA, JYIMIYIO COIPO-
THBISAEMOCTh, HeGIArONPHATHBIM (PAKTOpPAM BHEIIHEH CpejbL.
ITo cpaBHeHWI0 ¢ KOHTPOJIHHOM WAPTHEH MOJOJKH M3 OLBIT-
HOZ maprumm madanm Hectueh Ha 10 mHeir pambime, 3a mepBbIi
MecAn B 9Toii mapTum OBLIO MMOJYYEHO AWM B IOJTOPA pasa
gomsme — 160%, m B mocaenyromue 12 mecamnes HabmOHeHNA
AAMEHOCKOCTh OMLITHOR mMAapPTHH OKaszamack HAa 2—7% Beime.
Biuskme pesyabraTel ObLIM TMOJMYyYeHHl HAMH COBMECTHO
¢ II. A, XaxumoBeiM B 1975 r. ma Tamrentcroit nrumedad-
PHUKe TpHW OMHOPA30BOM O0JyYeHHWW AWI[ 0 Hadana WHKyOa-
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num (B cocrosumm moros). Ilpm mosax B 1—3 paj mossima-
Jach JKU3HECIOCOOHOCTL MBIIIAT, YCKOPANOChL pA3BUTHE U
YBeIMYUBANACh AUNEHOCKOCTH., lloBHIMIeHME MO3HI 00IyIeHAA
OBICTPO TPHWBOAUIO K YTrHETEHHIO BCeX BHTHX IOKA3ATEJIeH.
(Hosa B 1—3 pag mums B 10—30 pas mpessimaer romoBo#
YPOBEHE OGIYIeHHA OT €CTECTBEHHOro (POHA.)

Jlns pemenma Bompoca 0 TOM, MOKHO JH TOBOPHTH
0 GIarompUATHOM MeMCTBUEA MAJBIX [03 PAfHATUA HA KEBOT-
HBI OPraHn3M, HCKIOYATENbHEIN HHTEPeC HMEI0T HCCIeI0Ba-
HOA OO0 TPONO/UKUTEIHHOCTH JKU3HE PAa3IWIHBIX KABOTHBIX
IPE XPOHWYECKOM y-00MyYeHNN B OYeHb MajbIx fo3ax. Bmep-
Boie B 1950—1955 rr. amepmramckmit ygemsii K. Jlopemq
ony0nuKoBaJ cBOM HAOMOfeHHs 06 YBeIWYEHWH cpeqHed
HIPOOJKATENLHOCTY JKU3HA y MBIMEA ¥ MODPCKEX CBHHOK
IpH eKeHEBHOM 00IyYeHAW, HAUXHAA C OJHOTO MecsAmna m J0
komma xusEM B mosax 0,1 pamg. Ecam y mbimeir (cammos)
CPeHAA ITPONOJLRUTENBHOCTE KU3HH cOocTaBisma 683 musa,
TO B OIBITHOHI Tpymnme oHa paBHAIach 783 mmam, T. e. ma 100
mHel Gosbime.

B 1957—1959 rr. JI. Kapacon ¢ corpynuunkamu B Ormeme-
HuE ¢uamosornu n 6modmamku yHumBepcmTeTa ropoma CmaTia
B CIIA mposenrm mofo6HBIE ONBITHI, HO TOIBKO B 0oiee
CTPOTO KOHTPOIEPYEMEIX HAEHTHIHBIX YCIOBHAX COMEPIRAHLA
MOJOMBITHBIX ¥ KOHTPOABHBIX Kpbic. IIpm cpegHei TpOmOLKE-
TeIBHOCTH JKU3HH KOHTPONBHBIX RUBOTHBIX 445 MHEH y OmBIT-
HBIX (moNyuaBmux eskegHeBHO B Tedemme 8 4 0,8 pam) oma
cocraBmia 985 mmei, T. e. 131% mo oTHOmMeEHHWIO K KOHTPOJIO.
NuTepecHO, 9T0 WO Mepe CTapeHHA y KOHTPOJIBHBIX KPHIC,3a-
KOHOMEDHO YMEHBITANach WHTEHCUBHOCTh AbIXaHHA. B omeIT-
HOH TapTHH yMeHbIIeHWe OBUIO 3aMeqIeHHbIM. VIHTEHCHB-
HOCTD Apixammsa 17 —22-MecadaHBIX ODBITHBIX KPHIC PaBHANACH
maTeacuBHOCTH 9—13-MecAuHBIX KOHTPONBHBIX, T. €. JTOCTO-
BepHO IOKashiBajla 0olee MeJIeHHOe cTapeHme OGIydeHHON
IPyLIOBL.

B 1967 r. Gpum omyGIWKOBaHEI PE3yALTATHL GOJBLIOTO
HCCIeR0BaHMUsA, TPOBeAeHHOr0 B OKPUMIKCKON HATUOHATIbHOR
naboparopur (CIIIA) A. AoroHOM ¢ COTPYHAKAME C IEIBIO
IIPOCHEIATh 3aBUCAMOCTH COKPAINEHHA LPONOJERETEIHHOCTH
JKU3HY MBI 0T MOIMHOCTH O3Bl Y-M3IyYeHHA U OBICTPHIX
HeHATPOHOB. ABTOPOB He MHTEPECOBAJA IPOGIeMa MAJBIX M03
Opnako, mpocMaTpuBasA MOJMyYeHHBle MMH AAHHEE IO STHM
YoM 3peHHA, MH yCcTaHOBHIH (cM. pmc. 9), 970 B KasKEoH
Cepum DKCIePEMEHTOB HAGIOMAl0TCA HCKIOYeHNA U3 06mEero
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IpaBWiia: He COKpalmeHme, a IPOMJIeHWe JKU3HA mp:m 00Iy-
YeHWH B MAJIHIX f03aX (CpegHAR IPOJOJLKATEILHOCTD JRU3HA
ODpefeNIANach A TPYNIB, COCTOSAIeH, KAK IIPABWIO, M3
100 ocoGei#r m Gomee, T. e. IONYYEHHBIE PE3YIbTATH OBLIH
BOOIHe pocroBepusl). Tar, mpm ob6xyseHmm 554 camoK
CPefHAS TPOJOIKATEIHHOCTD KU3HYE KOHTPONbHEIX JKRABOTHBIX
paBHanachk 582 mmsam. Ilpm ocrpoM obGaydeHmEm B fosax 25 @
50 pam cpemHAH IPONOIKHATENBHOCTh JKH3HW YBEIHINBAIACH
Ha 17 u 18 pmeir. Tombko mpm mosze 100 pam Gburo orMeueHO
COKpamjeHwe BpeMenwm ;xm3uE (Ha 31 MeHB), Bo3pacraBmIee
¢ ysemmaernmeM Ho3bl. Ilpm mose 300 paj coxparmenue mOCTH-
rano 112 mmeit. Opmaxo mpu o6ayzernuu B goze 300 pax B Te-
gerne 300 mgmeit (mo 1 pap B mems) B rpymme m3 125 ocoGei
OTMEYAaJNICCh YBEJIMIeHNe CPeJHell MPONO/RATENBHOCTH RISHI
Ha 28 mmeii.

Cammpl oKazanmesr Goiree PaguHOTIYBCTBUTEILHBIME, Y HEX
HabII0aocs COKpamieHrne BpeMeHn KU3Hm Ha 15 mHe# yxe
npum obnyuemmm B pmose 25 pax. Ilpm ocrpom obGiyuenun
B mose 300 pamg mpOmOIKATENBHOCTH JKEHBHN COKPAIIaach
ma 169 gmeit. Onmaxo ecam Gamskas mosa (329 pap) maBa-
nmacr B TedeHme 63 gmelt, maGmOMANOCh YIJIHHEHEE HPOOI-
SKUTENBHOCTH JKU3HK Ha 43 mus.

Cremyer oTMETHTH, 9TO BO BCEX IEPEUYNCIEHHLIX ONBITaX
yBeJWueHME CpefiHell IPONOIIKATENHHOCTH JKU3HE IPOWC-
XOMIWIO B OCHOBHOM 3a CY€T COKPAINEHHs KOJIMIecTBa JKUBOT-
HEIX, GBICTPO CTApeIOMUX W yMUPAOIIOX B PaHHWE CPOKH, X
COOTBETCTBEHHO YBEINMYEHHUSA KOJIMIECTBA NOJTOKHTENEH, 9TO
OOATL-TAKHA TOBOPMWIO 06 06IeM HMOBBIMIEHUN JRU3HEHHOTO TO-
HyCa, YBEINUYeHNN CONPOTHBICHUA HeOIArONPUATHHIM (HAaKTO-
paM BHemIIHeil cpexsl.

Haxomen amajormumoe OMaroTBOpHOE BIMAHWE HA JeiO0-
BeKA OYeHh MAJBIX /03 pAfUHaN¥d XOPOIIO WCCIET0BAHO
B OpaKTHKe KypOpTHOro jedeHWs pamomom. Ha BcemumpmO
m3BecTHEIX Kypoprax I[xamryGo, Ilarmropcr, Bemorypmxa
B CCCP, Bpam6ax 8 I'[IP, BucGager u Bajern-Bagen B8 OPT,
Macyramu-Copmare B flmommm m Jpyrax HMCOOIB3YIOTCA
WCTOYHFIKE ¢ IOBHIINEHHBIM COJEp:KaHWeM pajoHa MIA o-00-
ayderus mogedl ¢ jgeueGmmimm mensamu. LlemeGHble cBoiicTBa
3THX HCTOYHUKOB Opim o0Hapyskemsl eme B XVII—
XVIII BB., mo TOoMpK0 B Hauale XIX B. OTKpELIEm pagwo-
AKTEBHOCTh — MPWINHY WX 3aMEIaTeNbHBIX, GIarompuATHRIX

UL 3[I0POBbA YeNOBEKA CBOUCTB.
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B Cosercrom Coioze emeroguo oromo 700 ThIC. KypopT-
HBIX OOJBHBIX NPUHMMAIOT PAJOHOBHE BAHHBI, MHIOT PaJIOH-
cofiep/RaImue BONBI M BBIXAI0T OGOrAIIEHHEIH PagOHOM BO3-
IyX BO BPeMs OTHBIXa HA COOTBETCTByIMmX Kypoprax. CHH-
/eHIe 00Ne3HEHHBIX CHMITOMOB, IOIAC TTOIHOE BHIBIOPOBIE-
Hre, NOBHINEHWE JKUSHEHHOTO TOHYCA W YJIydIIeHHE CAMO-
YyBCTBUS, OTMEUYEHHBIE B COTHAX THICAY HMCTOPHA 0ONE3HE W
0600menukIe B pAme MoHOrpadumit, TpuBOIAT Bpadei-KypopTo-
JIOTOB K TBEPAOMY YOe/KIEeHMIO, 9TO B 9TOM CIyIae MPOSBIA-
ercs CTEMyJHUpyIollee MeWcTBHEe MalbIX 103 PAafUHaluy Ha
9eJI0BEYECKUNA OPraHm3M.

Bpaur w©pumemAnT TpH OCHOBHBIX TUpmeMa NEYGHOA:
BaHHBI (00mme Wi TONHKO JIA HOT), HHTHE BOABI U BIBIXA-
Hme pajioEa. Kypc medenma obbramo BRiaowaer 15—20 Bamm
mo 15—20 mMumm Kaskpgas, ofMH WX [BA Pa3a B AeHL IO CTa-
KaHy JTed4eOHON BOfbI, BMbIXaHWe pajioEa mo 1 4. B [eHB
B TeueHme 15 mgmei.

Yro ke mpefcraBasioT co60ii 3TW NPOMETYPHI ¢ TOYKH
speHma o0xyseEHOCcTH oprammaMa? Hakme possl oOnyieEmsa
moxygaer GompHOU? HKakme opramsl W TKAHE IIO[BEPTAIOTCA
obnygsermio? Haxros xapakrep camoro oGrygenms?

Pacemorpum Godee mompo0HO pafmamuOHHYI0 O0GCTAHOBKY
Ha HameM mpociaaBirersom Hasrascrom rypopre B LixamryGo.

Jleue6HBIE BOMBI, IIpeKIe 4WeM BHIPBATHCA Ha IIOBEPX-
HOCTH, IIPOXOMAT 9epes TONIMy IEeCKa, CONep;Kallero pajuii,
ypaH m topuii. Ilpm pasumoakTmBHOM pacmajge 3THX BEIIECTB
o0pasyeTcs razo00pasHOe pafMOAKTHBHOE BEIIECTBO — Pa-
mor Rn %22, Dror ras pacrBopserca B cTa0OMEHEPAIM30BAH-
mo#t Bome. Horma oHa mamommseT BaHHBI WM ee ObIOT 0OIb-
HBle, B Heil cofepskurca pajoH. VIMeHHo B BTOT MOMEHT —
B WCTOYHWKE HAMGONBINAA IelmTenbHas cmiaa. Pazmeiire Ty
Bony B OYTHUIKE, pasBesuTe ee B OTHAJeHHBE Kpasd — M HO-
Kakmx Jede0HBIX cBoiictB Boma mMerh He Oymer! ITpome-
XOIHWT 5TO IOTOMY, YTO, BO-IEPBBIX, PAfIOH — ras ¢ ILIOXOM
PacTBOPEMOCTBIO: KaK TOJNHKO BOMA BHIXOMAT HA MOBEPXHOCTD,
OH BBIJIENAETCA B BUe Iy3BIPHKOB B BO3TyX. Bo-BTODPHIX, pa-
TOH WMeeT OdYeHb KOPOTKHH IIePHOf, IT0JypacIaja — BCEro
3,8 mua. Ilpm xpamemmm BOma TepsAeT CBOM PATHOAKTHBHELE
CBOMCTBA, TaK KaK PaJ0OH pacmajaercH.

IIpm papmoakTHBHOM pachaje pajioHA BBIMEJNAIOTCA TaK
HA3BIBAEMEIE O-Iy4IW ¢ Goibmmoil sHeprmeit (5,48 MaB). 9rm
ayam He Tay0OKo MPOHWKAT B TKAHM, TaK 4TO OGIYIEHUIO
(opm OpWHATHE BaHHRI) HOABEPraeTcsi B OCHOBHOM TOIBKO
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HOOBePXHOCTHBHI cioii Texma. IlpaBma, B cmiy razooGpasHeIx
CBOIICTB HEMHOTO PajioEa (KaK rasa) IPOHHKAeT 4epe3 MOpEI
KOKH B KPOBb H ¢ KPOBBLIO OBICTPO PAasHOCHTCA IO BCEMY Op-
TaHU3MY. Q-Ty9H pafoHa OyAyT 00IydYaTh CTEHKH COCYHOB,
apTepui, 10 KOTOPHIM CTPEeMUTENIbHO FOHUT KPOBb HOCTOAHHO
paboralomee cepame.

Eme ommo sameuarersHoe CBOHCTBO pafioHa HAKO HMETH
B BHUAYy: OBICTPO pacmajasch, OH JaeT LEINylo CepHio IOIy-
OPOJyKTOB paclajga, KOTopble, B CBOI0 OdYepefb, OKa3LIBa-
I0TCA PaJUOaKTHBHEIME. B oTiImd@e oT pajjoHa 5To TBeprhIe
BEIECTBA, a MHepHoj WX MOJNypacmaja eme Kopode, dUeM
y pajona. Bor moweMmy, Korja d9eioBeK BEIAJET W3 BAHEEL,
HA IOBEPXHOCTH ero Teja OcefaeT TOHYANINWIA PATHOAKTHB-
HBI CJIOM W3 IPOAYKTOB LOJIypacmafa pajjoHa, KOTOpbIe Oy-
IyT eIle OKOJIO 3 9 UPOAOIKATH GOMOapAUPOBATH KOMKY
Q-9aCTHIAME, DIEKTPOHAME M Yy-KBamTamMu. Uepes 3 4 Bce
pacmajaercsi, w, CIe[0BATEJIbHO, O0JydeHHE OpraHU3Ma 3a-
KAHIWBALTCA.

B cpemmem B3a MeCAYHBIA KypC JeYEHWS IIPHHAMAIOT
15—20 pamoHOBBIX BAHH, Y4TO HaeT 00MYI0 OOIydYEeHHOCTH He
Beime 70—80 mpam. Ot ecrecTBeHHOr0 (PoHA TEITOBETECKUI
opraHusM moaydutT S—33 Mpaj, T. €. W 3[ech MBI HMeeM
memo ¢ O0JIydTeHHmeM, COMOCTABEMBIM C ECTECTBEHHBIM (DOHOM.
OnHako mIpm pasAWYHBIX MPOHeAypax (BaHHBL, OATHE Pamo-
HOBOH BOAH ¥ MCTOYHHMKA, BIBIXaHHIE PagoHA) OOIYyYeHHOCTD
PasIMYHEIX OPraHOB HAINEro Teja OygeT CHIBHO BapBHEPO-
Barb. Tax, mpm mopmemMe BAaHH OCHOBHOH pagWmOaKTHBHEIN
«ymap» npumrnmaer koska (mo 300—400 mpax) m odueHH He-
GOJILINOl — BHYTPEHHUE OPraHbl (MKEIYHOK, HOIKH — OKOJO
10 mpaj; nerkme — Tombko 1 mMpapm).

Iluthe BOAHI W3 PAJOHOBHIX HCTOIHUKOB OOYCIOBIEBAET
3HAUNTENHHO OOJNBIIYI0 703y HA BHYTpeHHHWe oOpramsl [lma
OOTHA PEKOMeHAylTcd HaumGoree pafWOAKTHBHEIE HCTOY-
gukn. fHenyqo9Ho-KANIeTHEIl TPAKT NOJNydaeT 3a MECHI
OKOJI0O TATH TONOBHIX HOPM €CTECTBEIIHOI'0 PafHalUOHHOTO
¢ora. Hanbonee o6xyuaemble TKAHH He IOXYJaioT 38 MECHI
Gomee 1 paj, T. €. 9TO BeJWIMHA M3 06IACTH MAJBIX J03,
06yCIOBINBAIOINAX CTHMYIEPYOIHUA d(pfeRT B SKCHEPHMEH-
TaX HA JKUBOTHBIX.

Haxomern, mpH BABIXAHHE Paji0HA BO BpeMs obmiero oG-
JIyYeHHs OpraEm3Ma B fo3e, ONM3KOH K TOH, KOTOPYyI OH
moxydaeT IPE [pueMe BaHH, 3HAUATeNbHAs €e 9acTh mpu-
XOUTCA Ha Opradsl AbxaHmA, [lo3a Ha SIMTEIHANLHYIO
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TKAIb albBeoJ JEerKoro 3a Kypc gedenma (mo 1 9 B memb
3a 15 gmeit) moctmraer 16—48 pam, 4To y:e GIU3KO K Bepx-
HOM TIpefieiaM [UuanasoHa MaJbIX J103.

Hax moxrasana MHOrONeTHSAA KINHWYECKAsa MPAKTHKA, HC-
HO0Nb30BAHAE PaJOHOBEIX BOX (B mEPBYI0 oYepefb Pa[0HOBEIX
BAaHH) OKA3EIBAET MONOMKETENbHBIH »PQext mpwm mopmarpe,
yCHINBaeT BEIBe[[eHHEe M3 OPraHW3Ma MOYEBOH KHCIOTH H
yMeHbIIaeT THIEPYPeMUI0 HPH PAHHUX CTATEAX aTePOCKIe-
po3a, HOPMANH3YET XONECTePUHOBHIH, IUTUIHBIN W YIrIeBOJ-
IBIE 00MEH B OpraHWsMe 9eXoBeKa. XOpPOIIWi TepaleBTHUe-
cxmii (et HAGIIOTAETCA TPH PA3TAIHBIX 3a00IEBAHIAX
CyCTaBOB, PeBMATOMAHOM moaumaprpure u ap. llox Brusaumem
PATOHOBHIX BAaHH WHTEHCHQUIUPYETCA OCHOBHOX OGMeH.
ITmrse pamoHOBEIX BOJ [OBHIMIAET JKEJTHO-CEKPETOPHEIE
(pyHKIUHN Te9eHH, MOTODHBIE W CEKPETOPHbIe (QYHKIHH jKe-
TyAKa, OBUTATENbNYI0 (DYHRIUIO TOJCTOW KWIIKH, CHUKAET
KPOBAHOE MaBjieHHe. PafomoTepanus, yCWIWBasg Hecuemudu-
YeCKHH HMMYHUTET OPraHW3Ma, 00IajfaeT IpPOTHBOBOCIIAJIH-
TeTHHBIM JIEUCTBEEM. Y Ke OlHO TOJHKO IepeducieHUe (ere
ImameKo He IOJHOE) BechbMa pasmooGpasHblx ddderTos, ma-
6I0/1aeMBIX KIMHWOUACTAME HPHW WCIONH30BAHWE PA{OHOBEIX
BOJ[, IPUBONMT K BHIBOMY, 9TO 37[eCh IPOSABISETCS HECIEIH-
dugecroe obmee cruMynmpyiolnee AeficTBHE MAanbIX 03 pa-
JUanuy HA OPTAaHH3M B I[€JIOM, IPHM KOTOPOM MOGUIM3YIOTCI
€CTeCTBEHHEIE BalATHBIE CHIBI, 9T0 W IIOMOTAET OPTAHU3MY
CIIPABIATHCSA ¢ TeM UM MHBHIM 3a00JIeBaHUEM.

Wrar, ma papme mpuMepoB yGemdTeIbHO IIOKA3aHO, ITO
O09eHBb MAaJIble O3B, IMUTHPYOINUe HEGOJbINEE HOBHINICIUA
€CTeCTBEHHOTO PAJIOAKTHBHOrO (DOHA, HE TONHKO HE OKA3HI-
BAIOT BPEHOrO feiicTBHA, HO, HAUPOTEB, YCHIMBAIOT COIPO-
THBIAEMOCTH OPraHH3MAa HeOIArompuATHHIM (PAaKTOpaM BHEII-
Hell Cpefsl, MOBBHIIAIOT KW3HEHHBIH TOHYC OPTaHH3MA, CIIO-
cOOCTBYIOT ero akTWBHON feATedpbHOCTH. B cBere pTumx Ha-
Onofenuii Bce ¢ GOJbIIel OCTPOTOH BCTAaeT BOIPOC: a HE
OKa3bIBaeT JM EeCTeCTBEHHBIA pPAJUOAKTUBHBIA (JOH MmOJIes-
Hoe BiusHme HA Omocdepy HamIedl mIaHETHI?

C roro BpeMeHE KaK OBLIN OTKPHITH TPHEPOIHBIE PATHO-
aKTHBHBIE BeIeCTBA © WX INWPOKOe PACIPOCTPAHEHNE
B DOYBEe, MEHEPAajaX, TOPHEIX IIOpOfaX, OOHAPYKEHO IIPO-
HOKHOBEHHE KOCMUYECKAX H3JIyIeHW B Omocdepy, IOKA3AHO
IOPHUCYTCTBHE PaJWOAKTHBHLIX BEINECTB B OpraHM3Me, TKAHAX,
B KaykJI0H WIeTKe (pafimoakTwBHEIH msorom kammsa K%, yr-
aepoma C'* um np.). He pas BhicKassiBannch IPERIONIOEHN,
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9T0 HOHHU3UPYIOUNe H3NydeHWs EeCTeCTBEHHOro (OHA, OBITH
MOKeT, UI'PA0T W HEKOTOPYI0 IMOJOKUTEILHYI0 POIb B HB-
JeHNAX JKU3HU, ONHAKO HEMOCPEeNCTBEeHHEIE, yOeluTeJbLHBIe
SKCIEePEMEHTANbHEIE [O0KA3aTeIbCTBA JTHX MPENIOI0KeHIIHA
710 He[JaBHETO BPeMEHH OTCYTCTBOBAIIM.

Bonpmoe pammamme ¢ 5THX MO3UUUWHA HTPUBIEKAN KAJMil.
Har msBectHo, Kanumit 06A3aTEIbHO BXONHUT B COCTAB FKHBBIX
opranuaMoB. Be3 Hero me MOryT CymiecTBOBATL HE PaCcTeHHSA,
HE KEBoTHBIe. Hanmit me Momer OBITH 3aMEHEH HEKAKEM
IpyruMm sieMeHToM. Meay Tem OPHPOAHBIA KajJwWil COCTOUT
n3 Tpex msoromon: K%, K% m K%, ms woropmix K*° papmmo-
akruBeH. Om mmeer Gompmmo#t mepwop moxypacmama (1,3 -
-10° ner) m sBumerca (- m y-manywarenem. Ilpamma, ero
cofepsRaHme B €CTECTBEHHOM M30TONHOM CMECH O4YeHbL HeBe-
nuro (oxomo 0,01%), mO BO3MOMKHO 3TO-TO W HEOGXOTEMO
IJIA MOAMEPKAHNSA JKUSHEHHBIX IIPOI[ECCOB.

B 50-x rogax mamero ctoierumg akagemmik A. II. Bummo-
IpajfloB MOCTABMII, KA3aJO0Ch OBI, pemaionme 3KCIEPHMEHTHI,
97008 OTBETHTH Ha 5TH Bompochl, Om modyuma Kaumit, 060-
FalleHHBA PaJHOAKTUBHBIM H30TOIOM (COMEpIKAaHEe IIOCIEN-
mero Geuro mossimeno ¢ 0,0119 mo 1,34%), m wammit, comep-
masmuit B 50 pas mempme K (smecto 0,0119% Bcero
aums 0,0002%). IIpurorosunn Tpw UMTaTeNbHBIE CPENBI A
pocra mpocreiimero rpmbOka Aspergillus niger, ogra m3 Ko-
TOPHIX CofepsKasia OOBITHBIA Kauxuil, fApyrad — o0OTaIleHHBIH
U Tperha — obemmenHEnt. Ha sTm cpennr Bricesnn rpuGoK m
B TedeHME 4YETHIPEX CYTOK BHW3YaNbHO OIPEfelAln pOCT
rpmbKa, a 1O IPOIMecTBUW YeTHIPEX CYTOK YCTAHABJIUBAJH
BeC CyXOif Macchl H KOJMYECTBO INABEIEBON KHCJIOTHI, BHI-
JeTeHHOM TPUOKOM B OKPYIKAIONIYIO Cpefy.

Hu Busyampuo, Hm mo cyxomy Becy He Yy[AloCh BBIABHTH
pasamama B pocre. ABTOp [eraeT KaTeTOPHIECKUiT BHIBO,
aro pagmoakTEBHOCTH K%' He BImAer Ha POCT W pasBmTHe
rpubka. MosKHO Jm IOJHOCTBIO COTJIACHTBCSI C ABTOPOM?
B crarbe npuBOgATCS HaHHBIE 0 IPOXYKIWE I(ABEIEBON KEC-
JIOTHL PACTYIAM IPHGKOM.

ITH ompefieNeHEAA IPUBEfeHEI B TabxI. 195.

Ecam »Tm JamHEBle BEDHBI, MOMKHO CHeIaTh BEIBOJ O TOM,
910 faske HeOONBINNE BAPHATHH YCIOBHI OOIYyYCHHSA CKa-
3BIBAIOTCA HA CKOPOCTH OOMEHHBIX IPOIECCOB, a 3TO HEUS3-
0eRHO0 CBA3aHO CO CKOPOCTHIO POCTA M Pa3BUTHAL

Ilna mpoBepkm IPABHABHOCTH TAKOTO [PENOIOKEHEA
aBTOP »TOH KHWTH IMOCTABHI CEPHI0 HKCIEPHMEHTOB IO HA-
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Tabauma 15

IIpoRyknusa ImaBeneBoii kmeaoTsl Aspergillus niger B 2aBECHMOCTH OT ycjoBHil
SKCNEepHMeHTa

. ITpogykuua masese-
v TuTp mMaBelIeBoil | BOl KUCIIOTHL

CTIOBUA JKCIIEPUMEHTA KACIIOTH (3a BBHIYETOM (OHA),~
yei. en.

Cpena Ges rpmdxa 13,3 —
Cpega ¢ pasBHBalOMUMCS Tpub-
KOM B NIPHCYTCTBHH:

00BIKHOBEHHOTO KaJjmA 20,04 6,7
oboramennoro K40 24,25 10,9
obegrernoro K40 (K39) 13,71 0,4

OJIIO/IeHUIO 32 Pa3BUTHEM W 00pPA30BAHIEM OPTAaHWIECKHX KIC-
aor rpmbrom Aspergillus niger, pacTymum Ipm DOBHIIEH-
HoOit mMommoctu mo3bl or 0,1 mo 76 pam/a. [ammsie o cyxoi
Macce KyJIbTYDPHl W NMPOMYKIAU IMABEIEBOIl KHUCIOTHL Ha Celb-
Mble CYTKH TIpeJCTABIEHBI HAa pHUC. 9, W3 KOTOPOTO BUIHO,
qro ecam obiyuenume mpum mommoct:m mosel 0,1 pam/a mamo
BIHAET HA CKOPOCTH POCTA, TO OOIYYeHWE IPW MOINIOCTH
mosel 1,6—4,1 pam/a Gomee weM B fBA pasa yBEIIIUBAET
CYyXyI0 Maccy KynbTypsl u B 1,8 pasa mpoAyrImio ImaseneBoi
KUCIOTHI; yBeIWYeHUe MOITHOCTH M03kI 1o 14 pam/4 pesko
cHmKAaeT 3PPeRT CTUMYIAIUN.

Cremyer mMOAYepKHYTH, 9TO pasimiIde B POCTE CTAIO BhHI-
ABIATHCA JUIMTh HA 6—7-H MeHb KyJILTHBHPOBAHUA. Y HUKAIb-
uete oubiTel A. II. Bumorpamosa me mo3BOIAOT clenarb 06-
IIEX BBEIBOJIOB HO [BYM OGCTOATEIBCTBAM: IIEPBOE — DTO
KPaTKOBPEMEHHOCTh Habiomenusi, BTopoe (m, IOMKAIYH,
caMoe CyImecTBeHToe) — cHmKerHme comepkanmsa K B mm-
TATQIBHON Cpefie 09Yemb MaJo FOJMKII0 CKasaThbcd Ha o0mel
00Iy4eHIIOCTH OpPraHM3Ma, TaK KaKk OKPYKAIOIMUi ecTecTBeH-
HBI pafuoaKTEBHHIN (om He OpuT cHAT. Pammamma or K
cocrasiser guith 169% 0T ecTecTBeHHOro pajIOAKTEBHOIO
doma, m, KOmETI0, CHIMKENNE 00JYICHHOCTH PACTYIeH Kyib-
Typel Aspergillus niger aump ma 169% wmormo He cKasaThcA
B KPATKOBPEMEHHOM HKCIEPIMEHTE.

Boxee paguxambuO MOMOIIEN K PEIIEHHIO BOLIPOCA O POIH
€CTEeCTBEIIIOT0 PAIMOAKTHBHOrO (OHA B JKU3HENEATEILHOCTH
oprammsMoB (ppamiysckuit wmccaemosarens 1. Tlmamens.
B 1966 r. ma III MesayrapoguoM KoHTpecce IO pagHalim-
onmbiM wmcenenosanmam B Hoprmmo [I'Ammenmo (Mranma)
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Mowrocms Fose, pad/y.

OH BIIEPBHIE COOOIIWI 0 CBOHX SKCIEPHMEHTAX 0o HaOIIome-
HUI0 3a TEMIOOM pAa3MHOKEHHS IPOCTEHIIero OpraHm3Ma
mapamenmm (Paramecium caudatum) mpm sKpaEmpoBaHEE
OT ecTecTBEHHOTO (poHa pagmanuu. [[nd sKpaHUpOBAHAA OH
Opumennn csuEen toamumaoir B O mw 10 cm. VMsmepenme ak-
TABHOCTH Y-Tydeil COAANWLIATAONHIM CIeTIAKOM B 00IaCTH
or 0 mo 2 M»sB moxasaso, 94TO TOJINWHA CBHEHIIA B 5 CM
CHIKAeT ecTecTBenmbl om obnyserns B 10 pas, a 10 ecm —
opuMepuo B 25 pas. B srmx yemosmsx sza 10 gmeit mabio-
nenusa llmamenb ¢ cCOTpyOHMKAMEH OTMETHJ CHIJKEHWE pas-
MEOReHUA mapamernmit. Omo OBLIO  y)KE  TOCTOBEPHO
mpum 5 cM CBHHNA, W 3PEQEKT YyBEIWIMBAICA LOPH 3alluTe
B 10 em.

Yro6p yOemuThCsa B TOM, 9T0 CHIMKEHHUE [eJeHhs CBSA-
3aHO ¢ YKPAHMPOBAHHEM OT HOHUBWPYOINeil papmanum, a He
¢ KakuME-TE0O TPYTEMH HEYITEHHBIMA (QaxTopamu, OBLIA
TOCTaBJIEeHB KOHTPOJBHBIE OIBITH, B KOTOPHIX 34 CBHHI[OBHIH
sxpan Tommmuoi 10 cM BHOCHIHW cialbie MCTOYHUKA pPajHa-
OUM, BOCCTAHABIWBAIOIE ECTeCTBEHHBIN YPOBEHBL O00Iyde-
HES. B sTtux ycnoBmAX mapaMenwm [eJIWINCh C TOM Ke
CKOPOCTBIO, 9TO W HEIKPAHWPOBAHHEIE B KOHTpoXe. ABTOp
IeJaeT BHIBOJ, YTO MOHMBATAH, BHI3bIBAEMAs IPUPOMHOA pa-
gmanmeil, HeOOXOMMMA IS pAa3MHOKEHHII KIETOK.

Ceou srcmepmMeHTH Ilmamess OPOJONIKHEI B IOJI36MHON
maGoparopum, pacmomokeHmoid ma rayGmme 200 M B moiro-
MHTOBOM MACCHBE, 9YTO 3HAYATENbHO CHIJKAIO WHTEHCHB-
HOCTh KOCMHYECKON pajmanuu. B KadecTse 3amiuThl OT Cia-
6oit y-pagumanuy HUCIONB30BANM CBUHEN TOJIMuHON 5 cm. W3-
MepeHUs HHTeHCHBHOCTH Yy-Dafiialiiy pAasiIndHOil bHEPrad
OOKa3aly 3HAYATEIHHOE CHIJKEHHE eCTeCTBeHHOro (homa Kak
BBICOKO9HEPreTHYIHBIX Jyueli (KOCMHYECKHIl KOMIIOHEHT),
TaK © HU3KOPHEPreTHIHBIX OT OKPYIKAOIINX IOPOX 0O
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CpPaBHEHUIO ¢ Na00pPaTOPUBIME YCIAOBHAMH HA IIOBEPXIIGCTH
Semum.

CpaBEEBaNM CKOPOCTH pasMHOMKeHHA Paramecium aure-
lia B mamsemmoil m mojsemMmHOIl maGopaTopuax. PesyiabTaTsl,
TONyYIeHHBIE 34 [BOE CYTOK HAONONEHWA, HpeaCcTaBICHHbBIE
Ha pumc. 10, cBUETENLCTBYIOT 0 3aMeJeHHH PA3MHOKeNud.
Ono eme 6ojee yCHIMIOCH IIPH MCIHOJb30BAHUE CBEHIIOBOTO
DKpaHa. ¥YMIAHAIOCH BpPEMS, HYJKHOE [JIA [AEIeHHS KIETOR.
C mmecTw 9acos OHO YNIMHAJOCH [0 BOCHMEU IIpm Hamboiee
OOJTHOM SKPAHUPOBAHUE OT eCTeCTBEHHOTO (oHa, T. e. 3(h-
dert mocturan 33%. dxpanwposaHme 0T ecTeCTBEHHOTO PoHA
CKasbIBAJOCh W Ha CKOPOCTH pas3BUTHAA 00Jee CIOMKHBIX
OpPTaHA3MOB.

Ilnamens ¢ coTpymHWKAMW IIOCTABHJ HKCHEPHMEHTH II0
BEIACHEHUIO pOJIM DPAJHATAOHHOTO (DOHA B PASBETHHU AWT
nposzogmisl. Crexnsguubie mpobupkm ¢ aimamum Drosophila
melanogaster ma 0OOBIYHON NHTATENIBHON Cpele IOMeIaIu
B KOHTEHHED CO CBUHIOBBIMH cTeEKaMu Toimumuoil 10 cm.
HormTponsusle sfina Haxoguimch B HOPMANbHBIX YCIOBHAX.
TemnepaTypa n aspanusa OsLIH CTPOTO WAEHTWYHBIME., B ciy-
Jae HKPAHUPOBAHUA OT BHEIIHET0 O6GIYyYeHWs BHLIYIUIEHHE
IAYAHOK 3a/leP;KUBANOCh Ha 24 9. ABTOPHI TPHILIA K BEHI-
BORy, 4TO eCTEeCTBEHHBI pafMANUOHHBIA (QOH BIFAeT Ha
CKOPOCTh TIPOXOJKIEHUs ONpPEeNeJeIHbIX CTAaAuil pasBUTHAA
aposodui.
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UT0o0BI TONTEEPAUTH HTOT BBIBOM, YKCIEPOMEHTH OBLIH
OOBTOPEHBI, IpPWYeM 3a pasBuTHeM AWN HAGIIOTAIH KAk
B CBHHIIOBOM KOHTeiiHepe, Tak W B KOHTEHHEpe C pajaoaK-
THBHBIM KOGAJIbTOM, HMHUTHPOBABIIEM €CTECTBEHHEIN -pajgma~
OuoHHBIH (poE (MomEOCcTs Ho3bl 125 mpap/rom). Beuio mo-
Ka3aHO, 9TO 3a[[eP/KKa PasBHTUA OPW 3aIllTe OT BHEIIHEIOo
00Ay4eHNs A CBHHIOM IIOJHOCTHIO CHEMAETCA B CIy4ae BHE-
cenuist Co®,

MosxHO mymaTh, 9TO €CTECTBOHHEIR (DOH pajuamim HMEeT
ocoboe 3HaYeHHe IS MPOPACTAIOIINX PACTOHHI, CEMEHA KO-
TOPBIX H TAYaJbHBIe MPOPOCTKE MOJIYYa0T B II0YBE 3HATH-
TeJBIO0 GONBIIYyI0 NO3y OOIydeHHAS OT HAXONAIIAXCA B HEH
eCTeCTBEHHBIX PAfMOAKTHBHGIX HYKIUIOB K BBIEILEMOr0
oM pagoHa. UToGH HOATBEPAUTL POJIH €CTECTBEHHOrO (oHA
Pajuan¥y B PAsBUTHHM PACTEHWiT, B HAIIed JIabopaTopwm CO3-
maHA TON3eMHAas KaMepa ¢ BONAHOHN samuToit (cioit B 3 M)
oT ecrectBeHHOTO (poma papmanmud. B meHTpe dTOH KaMephl
OBLI LOMEIeH TePMETHYECKH 3aKPBITHIE TEpMOCTAT, B KOTO-
POM IIpopamuBajuch CceMeHa penuca. HOHTPONBHBIR dKCIe-
PUMEHT NPOBONWICA B AQHAJOTMIHOM TepMOCTaTe, HAXOAA-
ImeMcsa B HaJ3eMHBIX Ja0opaToOpHBIX yCIoBHAX. Vamepernme
pagmoakTmBHOTO (POHA B KOHTEHHEPEe C BOAAHOHN 3aIMHTON
norazano cumxenne npmmepro B 20 pas. UroOm yGemmrhed,
970 Habmomaemsie 3QPOEKTH 06yCIOBIEHH HMEHHO CHIMKe-
HEEM eCTeCTBEHHOro (OHA pajuandd, a He KaRIME-IHGOo
OPYTEMHA HEey4YTeHHBIME (JAKTOpaMd, B pAJe OIBITOB B 9Kpa-
HEPOBAUHYI KaMepy BHOCHICA A30THOKHUCIBIA ypPaHWI, BOC-
CTAHABIUBAIOMINI eCTeCTBeHHBIN (Pom pammanuu. lsmepanm
KHTEHCHBHOCTh POCTA MHPOPOCTKOB 3a 4 NHA pasBUTHA IO
ImHEe KOpHA #W mpopocTka. Halmioganoch yrHeTEHHe pOCTa
B YCIOBHUAX DKPAHMPOBAHHA OT E€CTECTBEHHOr0 (OHA WM BO3-
BpallleHHe K HOpPMe IPW BHECEHUH B HMN3KO(OHOBYI KaMepy
a30THOKUCJIOT0 ypaHmIa B KOJIMYECTBAX, CO3[AIOIIAX HOP-
MalbHBI POH pagmanum. '

Bce mpusenenmbie SKCIEPUMEHTEI 3aCTABIAIOT HAC TPHATH
K BBIBOAY, 9TO €CTECTBEHHBI pAJMOAKTHUBHBIH (OH He
Ge3pasiamueH JIsi HOPMANbHOrO TEUYeHWA JKWBHEHHBIX OpO-
meccoB Ha Hamle# ImIaHeTe.

OnmcaHmble B BTOH riaBe HOBBIE (PAKTHI 3aCTABIAIT Go-
Jiee BHWMATENBHO OTHECTHCH K rumoTese, chopMyInpOBaAHHON
eme B 1932 r. A. I'. 'ypBr3eM — TaIaHTIEBGHIM COBETCKHEM
HCCIe/I0BATENEM, OTKPHIBIIEM MHUTOTEHETHYIECKUE H3IyYeHHA
B Gmonormm. ['ypBwu, o0HAPYIKHB YCKOpeHZEe HeNCHUA Kie-

103



TOK IIpA OGIy4eHAN KOPOTKOBONHOBHIM YIbTPAa(HOIETOM
(190—220 mM) ouenp Manoii WHTeHCHBHOCTH (MOPAAKA He-
CKOJIBKHUX KBAHTOB), IPHUIIE] K BBIBONY, 9TO JEJEHHE KIOTKHE
00ycIIOBIEHO [BYyMs (haKTopaMu: BO-IEPBHIX, METAGOIHIE-
CKUMH IpPOIEeccaMd, IPHUBORAMEMHA KIETKY B COCTOSHHE, IO-
TOBOE K JeJIeHHI0, ¥, BO-BTOPHIX, IIYCKOBEIM (DAaKTOPOM, POJb
KOTOPOTO BBINOJHAIOT BBICOKOIHEPreTWYHEIE KBAHTHI YIbTpPa-
duomnera. Ilo-BEmEMOMY, pONb «OYCKOBHIX (DAKTOPOBY MOTYT
HrpaTh ¥ KBAHTH WOHHBWPYIOMEH pagHaly¥, 9TO XOPOMIO
00'bACHAET PE3YNLTATH OIBITOB, ONACAHHEIX BBIIIE.

BecpMa BeposTHO, 9TO B MENAMEHCS TKAHW BCETHA MMe-
eTcs 3HAUATENLIOe KOJNNIECTBO KJIETOK, KOTOPHIE 3a CUeT
OpeBIayIIuX MeTabolIWdecKuX IPOMECCOB HOATOTOBIEGHEI
KR penenuio. llormomenme ogmoil W3 3TWX KIETOK BBICOKO-
DHEPreTHYEeCKOr0 KBaHTA DHEDPTHM BHI30BET B HEll NENHYHO
PajuKalbHYI0 pPeaKkIui0 OKHCIeHWA. JTO HpHBeReT K obpa-
30BAHOIO OWOJOTMYECKY AKTHBHBIX BEIECTB, aKTHBUPYIOI[HX
OmpefeNeHHbIH yJacTOK TreHOMa, IIOcCIe 9ero KiIeTKa HAUH-
HaeT NEIUTHCA. YBeJWYeHWE eCTeCTBeHHOTO (PoHA pafmanum
IPEBOAUT K 00jlee 9acTOMYy INONAJaHWI0 KBAHTOB B TIOTOBEIE
K [IeJeHHIO KIeTKH, 9YTO BEI30BET CTEMYJIANHI0 NEeACHUS, PO-
CTa W Pa3BUTHA, 0 €M FOBOPUJIOCH B HAIANEe INIaBHL

Vimeercsa eme ogmd myTh peIleHds BOIPOCA O 3HAYEHHN
€CTECTBEHHOI0 DafHOAKTHBHOIO (PoHA [AIA KUBHEHHBIX IIpO-
meccoB. JTO IyTH YCTAHOBIGHHA KOPPEINANIH MEKIY YPOB-
HEM TeX WIM HHBIX IPOABICHOA JKA3HENEATEIHHOCTH M KO-
neOaHMAME ecTeCTBEHHOTO oHa papmanum. Homedwo, 5To0
MeHee HAfeKHBIH OyTh, TaK KaK B IPHPOJHBIX YCIOBHAX
meficTBYIOT MHOrme (PAKTOpPHl, W YCTAHOBIEHWEe KOPPeIANHnN
€ ONHUM W3 HUX MOKeT JWIIb yKa3aThb HA COOTBETCTBUE I'H-
[10Tese, HO, KOHEYHO, He OJHOBHAYHO PEIIHTH ee HCTHHHOCTb.

IlpuBegeM HECKOIHKO PEMEPOB.

IIpm mommeme B TOPHI € BBICOTOH pacTeT eCTeCTBEHHBIR
¢dor pagmanum. OcagodHbie MOPOABI PABHUH CMeHAKTCA Oa-
3aIbTOM, PAHATOM CO 3HAYATENBHO 00Nee BEICOKIM COZep-
JRaEHeM ypaHa W Topus. UeM BhIle HOABEM, TeM CHIbHee
BIMAHOAE KOCMHYECKHX W3Iy4eHmil B 00mMeil 06IyIeHHOCTH
OPraHW3MOB. YBeJMUYABAETCS HHTEHCHBHOCTH YIbTpagmoe-
TOBLIX Jy4eil. VI BOT HA KakKOH-TO BBICOTe BBl IMONAJaeTe
B 30Hy anpnmiickmx ayroB. OGBITHBIE TPaBBl, LIBETH, PacTe-
HOA 37eCh B JBA-TPH pasa BhHIe, MONIHEe, 9eM B JoamHax!
Bac mopaskaer Gyiicrso pactuTenbHoctH. IlogEmMHETeCH erne
Ha HECKONBKO COT METDOB BHINIEe. YPOBEHb pajHalHd OKa-
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AKeTCA eIme BhINIe — OH MPEeBBICHI ONTHMYM, W IBIOIHAS Pac-
THTEJBHOCTh NPOIAfaeT — KpyroM ronsie ckaigsl. O0bacHe-
HOEe YBIEKATEJHHOE, HO CTPOTO0 He JOKA3aHHOE.

Ilo mammsim A. A. Boromoasna u Y. B. Basunesnua, man-
GolpIIee KOMWYECTBO MONTOKETENEH 00HApPY:REHO B ropax
Harecrama m A6xasmm. CoriacHo mepenucu, KOJIWIECTBO HOJ-
roxmTeneil B [larecrane m AGXasum 3HAYATEIHHO IIPEBOCXO-
OAT HX KOJMYECTBO Cpefu paBHMHHOTO HacexeHms IloBoa-
#ba. MoRHO mpepmmosaraTh, 9T0 STO CBA3AHO C IOBBINIOH-
HBIM DAXWOAKTHBHBIM (JOHOM B TOPaX, HO [UIA YTBEPKICHUA
TaKO# CBASH, K COKAJEHMIO, eIMe He XBaraeT (0Jee TOYHBIX
TAHHBIX,

Unrepecmoe cratmermueckoe obciemoBamme 6BLIO  TPO-
Begero H. A. @purepmo u P. C. Croy B ApromHckoit mammo-
manbpHOi maboparopum B GIIMA. OHnm ompemenunnm ecTecTBEH-
HEIX papmoakTmBHEI o B 50 mrarax Ceepmoir AMepmkm.
Ilpm aroM oraszaioch, 9TO €ciWm B CPeIHEM B HTHX INTATAX
¢ou Opu1 paserm 130 mpanm/rom, To B 14 mrarax om Gbul He-
mHOro moHmxeHn (118 wmpam/ron), B 14 mocrmran
170 mpap/rox m B 7 GBI 3HAUHTENHHO LOBHIINEH — B CPEJi-
uem 210 Mpazn/rox. Ha oCHOBAHMH CTATHCTHYECKHX NaHHBIX
B 9THX INTaTax Oblila ompeperneHa 3a 15 jer oOmas cMepr-
HOCTH, CMEPTHOCTH OT 3JIOKAYECTBEHHBIX OMYXOJed W JacroTa
reHeTHYecKuX HoBperkpenuit. Bmecto omummaemoit momoskm-
TeJIBHON Koppeisamum ObLIa MONyYeHA OTPHIATENIbHAM, T. €.
9eM Bbimie OBLT €CTeCTBEHHBI (JOH pajHanud, TeM 3[0poBee
ObLI0 HaceleHme, YMEHBLIIAJACh CMEPTHOCTH, CMEPTHOCTH OT
3JT0KAYECTBEHHLIX OMyX0Jel, OT BPOMKACHHBIX YPOICTB B HeT-
ckoM Bospacte. ABTop obGcmemosax oroso 20 apyrmx ¢ax-
TOPOB, TAKHX, KAK TOJ0BAfA TEMIePATypa, BHIMAJeHWe OCaf-
KOB, TpOmeHT ypOaHWsammd, COCTOAHEE MEIHOUTHCKOMN
MOMOINM, XapaKTep NUTAHWS, YPOBEHHb 00Pa30BaHMA, KOIMIEC-
cTBO 0e3pabOTHBIX, HACBIMEHHOCTH BO3JAyXa mapamMm OemH-
3Wma, W HATe He OCHADPYMHI TOH TETKOX KOPpPEIAnum, KO-
Topas HabIIOJAIack MO OTHOMIEHHNI0 K €CTECTBEHHOMY pamo-
aKTHBHOMY (POHY.

Honeuno, m sT0 mecmemoBaEWe BBULY MHOMKECTBA BO3-
BOJKHBIX [eficTByIOIMuX (PaKTOPOB (XAMWYECKAE MYTAT@HBI I
KaHIePOreHsl) HE PeImaeT BOIpPOCa, HO XOPOIIO COTIacyeTcs
C TpPeACTABICHIEM O IIOJOKATENTBHON POJIU €CTECTBEHHOIO
¢ora pagmanum.

B cBasm ¢ paccmarpmBaemoit mpoGieMoit Held3sa IpoiTH
MuMo mcciaenosammit A. JI. UmKeBcKoro, mOKasaBImux Ha-
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Imque ONpefeleHHON CBASH MEKIY pPasMHOMKEHHEM IIaTo-
TeHHHIX MWKDOOPTAHW3MOB, BO3HWKHOBEHHEM SOHAEMHOH H
nepmopmdeckoil mesareapHocThi0 Commma. Ha mpumepe smm-
meMuil XoJepsl, IpUINa, BO3BPATHOTO TH(PA OH BHIIEIACT
11-neTHWT mepWoOy BCHBIMIEK DTEX 3a60IeBAHMA, KOPPEIHPY-
I0IMUX C CONHEYHOH aKTHBHOCTHIO.

B 30-x romax mamero cromerma A. JI. Ummesckmii BEI-
IBUHEYJA THIOTERY O (CHeMA(PUISCKAX HMBIYICHUASIX» B TOMBI,
clefyomue 3a MaKCHMaJbHOH mesartenpHOCTh0 Colmma, «pe-
TYIEPYIOINAX JKUSHEAeATENLHOCT: MNATOTEHHBIX MHKPOGOBS».
CremyeT DOMIEPKHYTH, 4TO, MO0 HAHHHIM UMKEBCKOr0, MaK-
CHMYMBI BCIBIMEK BO3BpaTHOTO TH(a, gyMel, Amdrepua (70
BBeJeHNA BaKOWHATWHK), KAK IPABWIO, BO3HWKaIm Ha 1—
2 rofa mosjKe MaKCWMyMma coiXHeYHOR arrmsmoctH. Comocra-
BUM 9TH HAOIIOIEHWSA ¢ COBPEMCHHBIME JAHHBIMA O BIHSHUR
COJTHEYHON aKTHBHOCTH HAa YPOBHE pafmanud Ha 3eMmie.

Cormaceo Teopumm coxmegmoro Berpa (1966—1967 rr.)
B TOMHl MOBHIMEHHOH COJHEYHOH AKTHBHOCTH YCHINBAETCHE
BBIJiJIEHAE MOTOKA IIA3MBI, COCTOAIM[E B OCHOBHOM W3 HU3-
KOPHEPreTHdecKnX MNPOTOHOB H HJICKTPOHOB, JIETHAIMIHX OT
ConHIa €O CKOPOCTHI0 HECKONBLKHX COT KIJIOMETPOB B Ce-
KyEny. ConHeumbl BeTep co3gaeT Me)KIIAHETHOE MATHUT-
EOe IIojJle W B BHAYATEILHON Mepe WMCKayKaeT [AUIOIBHOE
pacumpepelenre MarHATHOrO moia 3emiam. IIpoTomsl conHEd-
HOTO BeTpa, MMEIMUE MAaryl SHePruio, OTKIOHAIOTCSA Mar-
HATHBIM II0JeM 3eMJIN W He BJIAAKT HA eCTECTBEHHBIH pa-
IWanumoHHG (oH Ha ee moBepxmocTu. MamosmepreTmaEble
rallakTHIeCKue KOCMUYECKHE Iy4M TOMKe OTHKJIOHSAIOTCA OT
COJHEYHON CHCTEMBI MEIKIJIAHETHHIM MATHUTHBIM ITOJIEM, CO3-
IaBaeMbIM CONHEYHLIM BETPOM.

TaxuMm 06pasoMm, B TOgsl MOBHIMIEHHON CONHEYHON aKTUB-
HOCTH YCWJIHBAETCA COJIHEYHBIA BETEpP, yBEIMIWBAETCSI Mar-
HUTHAs] 3aI[ATA Hamel IiIaHeTsl OT MAJ09HEePreTHYHBIX Tra-
JAKTAYECKAX KOCMHYECKUX Jydell W BKJIAJ KOCMHUYECKHUX Y-
Yeil B €CTEeCTBCHHBIA (DOH pajgmamuym HA IOBEPXHOCTH 3eMiIm
yMmenbrraeTca. HocMmuecKasg pajgmamusa  COCTaBISAET OKOJO
30% Bcero ecrectsemHOrO (HoHA, HmpUYEM HA IOBEPXHOCTH
3eMIm OH C€O3[aeTCsi B OCHOBHOM BBICOKOSPHEPreTHIHBIMA
KOMIIOHEHTAMH KOCMUYECKAX H3TYISHUH.

Tarum o6pasom, 00IyIeHHOCTH 36MHEIX OPTAHW3MOB B 3a-
BEcEMOcTE 0T 11-TeTHero mepmopma CONHEYHOHR AaAKTHBHOCTH
Gynmer wosebarees B mpemenax 10—209% ecrecTBeHHOTO pa-
AHAOHOHHOr0 (HoHA. ITO B3HAYAT, YTO B TOAEL AKTHBEOIO
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Connma o6nyuennocTs okaskerca Ha 10—20% mmxe cpep-
Heil BenmumHEHl, a B mepmop cmokoiHoro ColHImA — Ha Ty e
BEIWYWHY BEIIIE.

Ho B mepmom MakcmManpHOrO IOABICHHA IATEH Ha
ConHEne HAGIIONAIOTCA COMHEYHBIE BCHIBIMKH, OPHBOAAINING
K BBIOPOCY OTPOMHOTO KOJHYecTBA DHEPrEH B (OpMEe BHIA-
MOH, yJIbTPa(pEOIETOBON M PpEHTTeHOBCKOH pajgmamum, B+
fpoca BBICOKOPHEPreTHYECKNX IPOTOHOB W C-9aCTHI. ITO
TAaK HAa3bIBaeMoOe COJIHETHOE KOCMUYeCKOe M3TyIeHHe MOKET
BBI3BATh YBEJMICHNE MOIEOCTH [O3H H3IYIeHUI B BEPXHUX
cmosax armocepsr. 3a 20 xer, ¢ 1942 mo 1962 r. Griio
3apermcTpupoBano 13 mogo0HBIX MOAHEMOB OOIYYEHHOCTH H
3aKOHOMEDHO PEsKO VBEJIMYAIACH MOIIHOCTH pafuanunms
B BepxHEHX ciosax arMmocdepsl. Ha sricore 15—20 M Hapm
MOBEPXHOCTHI0 36MJIM MOIIHOCTH [[OBHI HMBIYYEHHS MOSKET
eospacrars B 100 m Golee pa3 B 3aBUCHMOCTH OT BeJHIWHEL
BCIBIMKA, MOIMHOCT MO3KI KOCMWUYECKOr0 M3IYICHUS BCETNA
PEe3KO BO3pacTaeT ¢ BBICOTOH, COCTABIAA HA BEICOTe 15—
20 M Benmumbsl mopamka 120 mMpapm B CyTKH, DO3TOMY BO
BpeMs CONHEYHON BCHBIMKE OHA MOMKET B CYTKH JOCTHTaTh
TOeCATKOB paj.

Nz paGor I0. Posema, K. I0mra m gpyrmx y4eHBIX cie-
AyeT, 9T0 B TPOIMYECKHX IIAPOTAX 3eMIA MOINHEIC IOTOKH
HarpeToro BO3AyXa YHOCAT B CTpPaToc(pepy BSHAUIATEILHbIE
KOJIWIeCTBAa MHKPOOPrammsMoB, Gawkrepmir, cmop. Omm moctm-
raror BeicoTsr 15—20 M. VMernno ma 5T0it BBICOTe 00pasy-
eTcsa CIOH ¢ MaKCHMAJIBHBIM COMED/KAHWEM MHUKDPOYACTHIL
(aspomoB), mocrmratommx 10 wactmm ma 1 cm3. Ha sroit ke
BBICOTE B TOJRI AKTHBHOTO COJHIA HOJ BIWSHAEM COIHEYHEIX
BCOBINIEK MEKDPOOPraHm3MEL OyMyT WOABEpPrarhcsa o0IyIeHmio
(k meficTBHIO BEICOKOYHEPreTHIHHIX NMPOTOHOB NPHGABATCA W
IeiicTBIE KOPOTKOTO yabTpamosieTa) B 703aX, HOCTATOYHHIX,
9706l BHI3BATH BIOCHE/ICTBUHE CTUMYJIANUI0 HX pPasMHQ-
JKEHNA.

UccnemoBagmss D0 MArpaoul paAWOHYKIHLOB B AaTMO-
cdepe moKazalHm, YTO MHEKPOIACTHIBI cTpaTocdepsl M3 DKBa-
TOPHANBHEIX IOAPOT IePEAIBETAIOTCA K CeBEPY W Iy o
B paitogax 30—60° mmpor mocrymaror B Tpomocdepy, a 3a-
TeM ueped 1—2 ropa ¢ ocafKaMm BHINAZAIOT Ha IOBEPXHOCTH
Semnn. HeBoipHO BOSHHKAaeT MpeAmOJIOMieHHe, UTO MAKCH-
MYMBI BIAfieMUl, BOSHAKAIOIIAX, II0 MAHHBEIM YMIKEBCKOTO,
coycrss 1—2 roma moclle MaKCcMMyMa CONHEYHOR AKTHBHO-
CTH, CBA3AHEI ¢ O0XyIeHmeM MEKDOOPTAaHH3MOB B CTDATO-
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chepe m mX mochemyOmell Murpanmei Ha IOBEPXHOCTB
3emun.

Har msBectHO, B HKIeTKAaX, HAXONANIMXCA B IIOKOE, -
derT o0nyueHns MOMET [IUTENBHO COXPAHATECA [0 HAdala
BX aKTEBHOTO pasMuOKeHmA. HoHeuHO, 9T0 TOIBKO pabodas
IAIOTe3a A JanpHeimux mcciaemoBammit,. OgEaKo oma oc-
HOBEIBAETCSL HA TOTHO YCTAHOBJICHHBIX (PAKTAX.

IlogBopss mror BceMy crasammOMy BEIIE O [eHdCTBAT
MOHMBHUpYIome# pagnanum Ha Omocdepy, Ha pasimdHbie SKA-
BBIe OPraHWBMBI Ha 3eMie, MOKHO 3aKIIOYHATH, 4TO (HEBH-
JAuMBle JyIW» B JOCTATOIHO BBICOKAX [I03aX HeCYT rubels,
JIy4eBYI0 (0Je3HB, TSIKENBIe OTHANEHHBIC HOCIENCTBUSA BCEM
smuBeIM  opraEmsMaM. OOnydgemwme cioykHOr0 OmMONEHO3a,
BRIIOYAIOMIET0 PA3JINYHBIE BHABL JKUBHIX OPraHMSMOB € He-
OJMHAKOBO DPagMOTYBCTBUTEILEOCTHIO, IPUBEJET K BEIMUDA-
HAI0 Pai0YyBCTBUTEIBHBIX OPraHW3MOB, COXPAHEHHUIO, a BO3-
MO3KHO, W YCHJIEHHOMY PAacCIPOCTPAHEHUIO Pa[HOYCTOHIHBHIX
ImpeacraBuTeldeit QIOPH ¥ PAYHEL

Hns gemoBera mosst mopsaka 100 pag m BEIme yixe
IPEJICTABIAIT CEePHESHYI0 OMmMAacHOCTh., llo Mepe CHWKeHHS
03Bl O0JNYYeHHS YMEHBIIAETCA BEPOATHOCTH IPOABICHUSI
BpeHBIX papgmobmosnormueckumx dgdertos. Jaa MiexonmTa-
I0IUX W 9eJ0BEKAa, KAK MBI BUAEJHM BHIME, HET CTPOTO HAa-
YYHBIX JMAaHHBIX O Bpeje obayuemma B mgosax mHmKe 20—
10 pam. MosKHO ¢ yBEPEHHOCTHIO YTBEPIKHATH, 4TO JO3EI
B mpefieliaX KoJe0aHWil eCTeCTBEHHOTO pPaguamAoHHOTO (oHA
(a Tem Goiee cocTaBIABMEE NOMM TaKkoro (PoHA) He HECYT
IIPAMO# OMACHOCTH MJIA JKUBHIX OPTaHM3MOB, BRIIOYAA W de-
Joseka. Boxee Toro, ouemr HW3KHE 03Kl HWOHUSHpPYIOIIEi
pafimanu\ MOTYT CTHMYJHPOBATEH MEIeHWe KIETOK, YCKOPATH
pPOCT W pasBWTHE, MOBHIIATH HMMYHHYIO COIDOTHBJIAEMOCTD
oprammsMa K HeGJIarompuATHHIM (DAaKTOpaM BHEIDHEH Cpejsl,
YCHINBATH BOCCTAHOBHTENLHBIE ITPONECCHI, TEM CAMBIM OHH
MOTyT OBITh IOJIE3HBIMEH B pPsAfe CIydaeB W [JIA dYeJoBeKa.

He nmmena ocmoBaEWs rummoresa (DOKa emme CTPOro He
MIOKa3aHHAasg), 9TO eCTEeCTBeHHHIA pagmamuoHEBIAE (JOE He
TONLKO He BPEIeH, HO Nake HEOGXOMEM NIiA HOPMAIBHOTO
cymectBoBaHmsa Omocdepst. Cieqyer mOMIepKEYTH, ITO BHA-
YHUTeIpHEIE H3MEHEHWS YPOBHHS ECTECTBEHHOTO DPafNANWOH-
HOro (hOHA, XOTS OHN W Ge3BPENHBI W fajke IONE3HEI s
OTHeTHHLIX BHUJOB OMOmEH03a, BCE ’Ke MAN0 JKEIATeIHHBI
B CHJIy WX BO3MOJKHOIO BO3[EMCTBWA Ha 9HBOJIONUOHHO CJO-
JKEUBIIHECH SKOJOTMIECKHE B3aMMOOTHOIIEHUS B HEM.



TaaBa 8

HEBUJIUMBIE JIYUIN
YIIPABJIAIOT JKUSHEHHBIMHU ITPOITECCAMIE

B mamu [EVM Iocile OCBOEHHA METOJOB IMOJYICHHS HCKYC-
CTBEHHBIX PaJUOM30TOIOB, CO3JAHHA AaTOMHBIX PEAKTOPOB W
PA3IMYHBIX CHCTEM YCKOPHTENeH HOHMBUPYIOMasds PaJuamus
cTaNa JETKOJOCTYIHBIM (PU3HIeCKEM (PAKTOPOM, HAXOIAMIAM
BCe HOBOE W HOBOE NPHMEHEHHE B YEIOBEYECKON NeATelb-
socrn. Takwe pammoakTHBHEIE H30TONBI, Kak K00anbT-60 m
mesmit-137 (skecTROE Y-m3IyUeHHe, MJIATENBHBIA TEPHON IO-
Jypacmajga), OIPOYHO 3aHAIMN CBOE MECTO Kak ymOOHBIe H3Iy-
gaTelNdm, CTOMMOCTH KOTOPHIX OBICTPO CHIZKAETCA IO Mepe
yBenmueHNsA MacmTab0B MX HPUMEHEHWS W YCOBEPIIEHCTBO-
BAHUA METOMOB MPOM3BOICTBA.

Braromapsa apgepHbBIM peakTopaM Bce IIHPE MCIOIB3YIOTCA
He TOJBKO Y-W3IyYeHWe, HO B MOTOKHM HEHTPOHOB Pa3IWIHOMN
9HEPTAU, a COBPEMEHHBIE YCKOPHUTEIN MOTYT AaTh MIHPOKHI
acCCOPTUMEHT JIydeil, COCTOAIMMUX M3 BJIEKTPOHOB, IIPOTOHOB,
JeITOHOB, OCKOJNKOB SAEP THAKENBIX aTOMOB, J-ME30HOB M
MHOTHX JpPYTHX.

W3 mpeppimymux riaB HaM yiKe W3BECTHO, CKOJL MOTY-
9IM aKTOPOM ABIAKTCA TH HEBHAWMbIE W3IYyYEHUA B CIY-
gae UX BO3felicTBUA Ha KUBHIe oprammsMbl. MbI paccMaTpm-
BQJIM H3IyUYeHHS ¢ TOYKE 3PEHHS HX ONDACHOCTH, 0e3Bpef-
HOCTH WM HOJB3H [ig Omocepsl, SKUBHIX OPTaHU3MOB M,
KOHEYHO, dejoBeKa. Hac 0coGeHHO WHTEPecoBaJIN Te YPOBHHU
pajmanmd, KOTOpHle CYIMECTBYIOT HA 3eMilIe H KOTODHE CO-
3laeT YeJOBEK B IPONECCe CBOeH MeATeNIHHOCTH.

B 5T0it rmaBe MBI paccMOTpPEM Te Ke BO3feHCTBHA, HO
¢ Apyroi Touxm 3pemmsg. Hac OymeT HHTepeCOBaTh, KaKyIO
MONB3Y MOKET MOJYyYATH UEIOBEYEeCTBO OT CO3HATEIBHOTrO,
IeNCHANPABICHHOT0 WCIOOJb30BAHAA BO3NEHCTBAA HOHH3H-
pyoomeit pagmanuy HA JKHBYIO mpupoxy. Ha KaKWX HayIHBIX
OCHOBAX MOXET W MOJIKHO 0asHpoBAThCH HPAKTHIECKOE HC-
MOJb30BAHAE (HEBHNUMBIX Jydei» B TakmX cdepax demo-
BEYECKOH JleATeNBHOCTH, KaK MEJUIUHA, CEJIbCKOe X03Ai-
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CTBO, HOWIEBAA H MUKPOOHONOIHYECKAs IPOMBIMLICHHOCTE,
Haxk wmcoonbsoBaTh pagumanmmio [jiA MOBHIMIEHHA 0IarococTos-
HEA o00mecTBa, YBEIWNYEHHA €r0 PECYpPCOB, YKPOIICHHA
8/I0POBBA, YIYIMeEHNS IPOUBBOJWTENILHOCTH MEOTOTHCACH-
HBIX IPOHE3BOJCTB, CBA3AHHHBIX C CHIPHEM PACTATEILHOT0 WIH
#KUBOTHOTO HPOMCXOMKICHMUSA.

Xopomo ®3BECTHO, UTO PE3YAbTAT BO3HEHCTBHA I0GOTO
Pusmaeckoro (arropa (WOHMBEPYIOmMAs pajWanus He SAB-
adeTcd HCKII0YeHHEM) Ha JKHBEIe OPraHWBMBI 3aBHCHT
Ipeje BCETO OT [03bI, OT KONHIECTBA IOIJOIIEHHON dHEP-
run. /13 mpempigymux riaB MBI y3HAJIM, 9T0 B MAJBIX 033X
HOHUBEDYOIMAsA pafualda MOKeT CTEMYIHDOBATH TedeHHE
MHOIEX GHOJIOTMmYECKUX MPOMeccoB. IIpm HECKOIBKO GOIBIEX
F03aX HAYAHAET 3aMETHO MNPOABIATHCA MYyTareHHoe feii-
crBme pagmanmu. B eme Goillee 3HAYMTENBHBIX 033X 00Iy-
ueHHe OymeT 3aep/KUBATh W fa’ke IOJHOCTHIO IOXABIATH
pocr, passmTue opraHmaMa. VM HawoHem, IpHE HalbHeHIIeM
VBeJWYIEHWE [036 BO3JEHCTBES HAYMHAETCI MAaccoBasg IH-
felb KIETOK, TKaHEl, JKABBIX OPTAHU3MOB.

Cremyer momIepKHYTH, UYTO pasfeNeHne HA MAajble, cpef-
HrEe @ OonbImume [03bl OGNyYeHHMS BeChMa YCIOBHO, TaK Kak
BaBHCHT OT pAaJWOYYBCTBHTENHHOCTH 00Iy4aeMOro opra-
HEA3MAa, KOTOPAA, KAK MBI BHENHW, BHIINE, MOKET MEHATHCH
B 3HAYATENLHLIX NpeJelax y IIPeJCTABHTENEHl PAsHBEIX BH-
pos. Tawr, manpmMep, mia pacrenmit mo3sl B mpeperax 500—
1000 pag gacro crEMyampywoIe AeHCTBYIOT HA Pa3BUTHE —
BX CIEIyeT OTHECTH K OTHOCHTEJILHO MAJBIM [03aM, HO
9TH JK€ MO3Bl [ TEIIOKPOBHBIX JKWBOTHLIX MOTYT OBITB
CMEpTeNLHBIME, T. . OHE OyAYyT OTHECEHB K Kiaccy O60ib-
ImuXx 103 00IydeHnsd.

B rta6n. 16 mpuBemema cxeMa HPAaKTHIECKOTO HCIIOIB30-
BaHUA PasIWIABIX ypoBHeH papmammu. Ha meil moxasamo,
gro B 18 BUmax npakTHYECKON J[@ATENHHOCTH YEIOBEK WC-
moub3yeT «HeBUAEMEIe Tyam», O0macTs WX NPHMEHEHHUS pac-
mupsaeTca ¢ KaKIBIM rofoM. PaccMoTpmM BKpaTme ycIexd,
TPYAHOCTH W HEPCHEKTHBHI B HEKOTOPHIX W3 II€PETUCICHHBIX
oblacTell IpUMEHEHNUS,

Paponorepanus B meannune

OT0 caMmBIfi [PeBHEN W BechbMa MeACTBEHHBIH ITyTh HCIOMb-
80BaHHA OOINEro CTUMYJNHPYIOIEro JeficTBHA OYeHH Ma~
JIBIX [103 PafiManuy [Jis HOBBIMIEHHS CONPOTHBIAEMOCTH Ha-
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Tabmnmna 16

IIpaKTHYeCKOe MCHOIb30BaHEE MOHHMBUPYIOIell pajuanum

Jlnanason
pite}:]

Panuo6uosnorunueckunii
apdexr

OG6acTb IPaAKTUIECKOI'0
npUMeHeHN A

Masnnri

Cpepanit

Boapmoit

Crumyasnusa 6Gronorm-
9ECKHX MPOLEccoB

3afieprKKa M OCTaHOB-
Ka pasBUTHA

Myraresssit sddexT

CHEKeHDe AMMyHHTE-

Ta

Yactruaasa ro6eab

KIETOK

Iloneaa rubeadb Kie-
TOK

PapgonoTrepanusa B MemgmOoumHe
IlpepmoceBEOe OOIydeHme CeMAH
B CEIILCKOM XO03AHCTBe
IpeanEKyGanuoEEOE 00Ty IeHre SN,
B IITHAIEBOJICTBE

CTaMy AANAA ONJIOJOTBOPEHNASA HA PHI-
603aBoax

PanaAs BHETOHKA TBETOB B Caf080[-
cTBe

VYBenm4eHre CPOKOB XpaHeHHA IIH-
IMeBOT0 Kaprodelisa B BeCEHHe-JIETHHO
MeCAHE

JlyueBoe ocilenJieENe IePeHKOB B B~
HOTDaflapcTBe

JlydeBoil aHAPOTEEE3 B MIEJIKOBOJICTBO
YHAYTO;KEeANe HACeKOMKIX—BpeJu~
TeJeH CeIbCKOTO X03dicTna

Ilonydenwe HOBHIX HEHHEIX COPTOB
CEeIBCKOXO3ANCTBEHHRX  PacTeHHmi
IlosrydeEne BHICOKOOPOAYKTHBHHRIX

IPOMEIIJIEHHRX IITAMMOB MHKDPOOP-
TAaHW3MOB B MHKPOOHOIOrAIECKOM

I POMEIILIEHEOCTH

O0iyJeEne IpH mepecajiKke OpPTaHOB
M TKaHEH B MeTUIMH®

OTnasieHHas rHOPUAW3aNAa B ILIOJO-
BOJICTB® U BHHOIPafapCTBe

VYnnreeEre CPOKOB XpaHEHHS €eAb-
CKOX03AHCTBeHHOH POy KIAH
Pamuorepanua 3JI0Ka9eCTBEHHERIX
onyxoJiell B MeJUIAH®

JlydeBoe KOHCEPBHpPOBaHWE IIPONYK-
TOB B NHUINEBOH IPOMEIIIEHHOCTH

JlygeBas crepmim3anAs MaTepHaJdoB,
TpenapaToB ¥ THaHEH B MeqUIIIES
JlygeBoe 00e3Bpe;KABAHE® OTXO[0B
KDYIHHX >KABOTHOBOJYECKHX XO-
3dlicTB
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Uiero0 OPraHMm3Ma pPa3imIHBIM HeGIarompuATHBEIM (QaKTopaM.
Eme 3amoaro 70 OTKPHITHS Y€JI0BEKOM WMOHH3WPYIOMHAX H3-
JydeHNH HApPOXHAS MeJUNMHEA O0HApPYKmia IIPHPOSHEIS
HCTOYHMKH, obXajaromue mNeneOHEIM felicTsmeM. Tar, Ha-
opuMep, y:xe Oollee [BYX CTOJIOTHIA HA3aj, CTAJIM H3BECTHHI
mene6HBIE CBOfICTBA WCTOYHHKOB I[xanTy6o, W TOXBKO
B 1913 r. H. [I. Kynnuc ofmapyun B HEX 3HAUHTENLHOE
cofep:KaHme pamona, a B 30—40-x romax ObLIO yike JKcIe-
PUMEHTANBLHO J[OKa3aHo, 4To JedeOmbiii 9ddert, HabIIOTae-
MBIH DOCJTe IPWeMa BAaHH W OHTLA BOOH M3 3THX HCTOIHH-
KOB, 00f3aH odYemb ciIaboMy OGIYYEHHIO BO BPEMS MeCAd-
HOTO IPOXOKJeHus JedeHus. [[puMepHO TaKoBa jKe MCTOPHSA
BCEMHDHO W3BECTHBIX PAaJUMOAKTHBHBIX HCTOYHHKOB: DajeH-
Bagera 8 @OPI', Bpambaxa s I'IP, Macyramm-Copmare
B flmoHWm m MHOrEMX mpPyTHX.

Hax MBI y:xe oTMedanum B riaBe 6, pagomoTepammsa ¢ yc-
mexoM NOPHMeHSeTCsS IPUH CaMBIX DA3IUYHEIX 3a00/1€BaAHMSX,
910 00BACHAETCA BO3[EMCTBHEM He HA IOPayKeHHBI OpraH,
a Ha BeCch OPraHUSM — T. €. OOIMEM O03TOPOBIAIINEM [eii-
crBueM, MoOmiImsanmmeli BCeX SaMATHBIX CHJI OPraHU3MA,
HOPMaNW3aNIel ero0 eCTeCTBeHHBIX (YHKOUA. TO0 IIO3BOJAET
OpPTraHmsMy IPeOR0NeBATh T€ HAPYIIEHWs, KOTOPhie SBISITCA
npmanHoil 3a60NeBAHAS.

HeiicTBUTENbEO, B MHOTOYUCICHHBIX YKCHEPIMEHTAIbHBIX
HCCIEeHOBAHUAX HA JKHBOTHBIX, HAOMONEHHAX M AaHAIH3aX
y denoBera OBLIO NOKa3aHO, YTO IO BIMAHEEM OYEHDL He-
fonpbmux OONy4eHUA B3a MeECAN JeUeHWS CTUMYIHPYETCH
aKTHBHOCTH PAJA CHCTEM Opramm3Ma. 1ak, HaopmMep, IOUTH
B [[Ba pasa MOBBINIAETCA AKTHBHOCTH MaKpoQaroB. JTO OfHA
U3 BeIYIIUX CHCTEM, CTOAIIAX HA CTPasjke HAIIETO 3J[0POBBH,
IMOCTOSHHO YHMYTOKAIOMUX B HAIIEM OPraHH3Me OTMepImue
RJIETKH, IIOCTOPOHHHe MHQEKMUOHHEBIE Hadana. TakmMm obpa-
30M, aKTHBHPYIOTCA Te KIGTKH, KOTODHIE, 0 METKOMY BEIDa-
smegmio M. W, MeunmroBa, ABIAITCA <(TOIMETATEIAMIY
B HAIIeM OpPrammsMe, OUYMINAIIIAMH ero OT IOCTOPOHHUX
BPeIHBIX BTOD;KeHMI.

Yemckne yIeHbIE HA MOPCKAX CBUHKAX IIOKA3alH Des-
KOe BO3pacTaHMe CHHTe3a JH30IMMA B TKAHAX W KPOBH KH-
BOTHBIX HOCIe pafioHoTepammm. Kro comep:kaHWe pacTeT
B Ipomecce BO3MEACTBAA PaJOHOBBIX BAHH M 3aTeM B Tede-
HOe HECKOJBKHIX MECATEB yaepsKmBaeTcs Ha 6ojee BHICOKOM
YPOBHE IO CPAaBHEHUIO ¢ HOPMOM.
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JImsommM — OfMH W3 BajKHBIX KOMIOHEHTOB 00mero He-
cHenn(pEIeCKOr0 WMMYHHTETA KEHBOTHBIX OPTAHH3MOB, IIO-
BHIIIAOIIAA UX CONPOTHRIAEMOCTh DAa3IAIHBIM HHEOEKIHAM.
Ilox BImAHmEM pagOHOBHIX BAHH YCHIMBAETCA WMMYHOTEHES3
(yBemmumBaercas B KpOBH THUTDP ArTIOTHHUHOB, AHTHTEN).
Ilpm pamomorepammm ycmiamsaeTcsa o0muii 0OMEH OpraHmsMa,
9T0 CHOCOOCTBYET JWKBHANALMA PA3IAYHBIX IIATONOTHIECKIX
OTKJIOHEHNA OT HOPMBI W IOBHIIAET OOIMEA JKASHEHHBIN
TOHYC.

EcrecTBeHHO BO3HWKAIT BONPOCHI: II0YEMY CTOIEL CIAObIE:
BO3IEHCTBUA pafuanuu Ha 9IeJ0BEYECKHWI OPraHm3M OKAa3bI-
BAOT B3HAYATEIBHBIH 0310POoBUTENbHEIX dddert? Harosur
MeXaHH3MBI TAaKOro meicTBua papgmarmuu? Hak momsats Ha-
OJII0aeMBle ABICHUA HAa MONEKYJIAPHOM ypOBHE?

IIpesxne Bcero HE06XOQUEMO MONIEPKHYTH, UTO PEUL HMIET
0 BIHAHUW Ha €CTECTBEHHBIE PETYISATODPHBIE mpomecchl. Ma-
IBle 03Bl PajUanuy HWYEro He paspymaloT u HU4Yero He
CO3[Jal0T — OHM TOJBKO CHOCOOCTBYIOT IIPOSBICHAIO HMMEI0-
ImuxcA BOBMOJKHOCTEH y OprammaMa, T. €. HIPAl0T POJNb CHY-
CKOBOTO ycTpoiicTBa, Tpmrrepa-sgderropal, xar Ob 3amy-
CKAIOmMero B JefCTBHE Ty CHCTEMY, KOTODAs JI0 TOr0 HAXO-
gunach B Hepa0bodeM WM MAaJOAKTHBHOM COCTOSHWTM,

Perynanus jKu3HEHHBIX TPOLECCOB MOCTATOYHO XOPOMIC:
m3ydeHa. Bemymee MecTo B TaKOf pEryiafum 3aHEMAIOT
peaknuu, BoSHHKAIMue B OmomeMmOpamax KieTwm. PaccMor-
puM B o0mMeM Buje COBPEMEHHBIe HPEACTABICHUS O CTUMY-
IANAM PAsSBHUTHUA, O HEPeXofe W3 COCTOAHWA (PHIHOIOTHIE-—
CKOT0 TIOKOSI B aKTHBHOE.

Iloxosimascsa wiaeTKa mMeeT B CBOeM TeHOMe BCIO HYK-
Hyl0 wEPOPMANHAIO [IA IEepexofa W3 OJHOTO COCTOTHUMT
B fpyroe. 3axiiouyeHHAA B ompedemeHHBIX ydacTkax [[HH,
OHA 3apelpeccHMpOBaHa, HE CYATHIBAETCA B CHHTe3e HHJOP-
ManumouHOi PHK, m Rierka mpe6siBaer B IOKOE.

Ho BOoT B HIETKY mOHAmaeT OJHA MOJEKyJa TOPMOHA,
mecymas (Qymriun Bo3GyguTenss, — tpurrepa. (CBAsHIBafCH
¢ MOJIEKYJOH pementopa, BKIOYEHHOTO B MEMOpaHY KIETKW,
OHA BBHI3LIBACT HM3MEHEGHWEe NUIHIHONA CTPYKTYDHI MeMOpPAHEL
B pesyarrare mmorme (pepMeHTHI, BRIOUCHHbIE B JINTHTHBIN
cioit MeMOpaHBl, W3 HEAKTHBHOTO COCTOAHHA IEPEXOJAT
B axtmsHOe. QOcCo0BII mHTEpeC IpefiCTABIAeT AaKTHBANUA

1 Tpurrep-sperTop — BemecTsa, Bo30YKAarmme B OPTaHU3ME Te
WM WHBle OpPONEecChHl. Bce TOPMOHEI JAEACTBYIOT KaK TPUITEp-

adheKTOopEL.
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QepMeHTa ANeHHIATIWKIASH, KOTOPag B AKTHBHOM BHJE
npespamaer AT® B GumomormuecKm aKTHBHOE COeAUHEHWE,
EMeHyeMOe OURIAIECKIM afeHo3maMorofocdaToM RIH, KO-
poue, m-AMO.

Hapmo mommwmtn, gro epMeHTH paboTalOT ¢ IOPa3HTENb-
HOI cKOpocThio. OmHa MONEKyla aKTHBHPOBAHHOH ameHMIAT-
OUKIA3bl 34 CEKYHAY CyMeeT CHHTE3WPOBATH COTHH MOJERYI
n-AM®. Ilospuimenme ypora n-AM®D Bemer K aKTHBANAE
[POTEeMHKWHAZHI, BayCKAIIIed MeXaHW3M [epelpeccEpoBa-
HUS PANA TeHOB, Ha KOTOPHIX U HAYMHAETCA CHHTE3 HHQOD-
manmouroii PHH. U3 ampa u-PHHK mocrymaer B muromiaasmy,
a TaM II0 IporpaMMe, 3aJI0/KEHHON B HeH, CHHTE3HPYIOTCS
depmenTsi, HeOOXOMMMBIE i Iepexofia KIETKE B CJIeAylo-
mylo (asy pasBmTHsa. Tak, HAYTOIKHBIZ TONYOK — JeiicTBHe
TOTHLKO OJHOH MOJEKYyJbl TOPMOHA — IOPHBONUT K MIyCKY
CTOKHON TEN:m IIPOIeccoB. B peayisraTe HPOABIAETCA YK
BEAUMEIH 5(pPeKRT Ha Beeil cmcTeMe: KIETKA pAenmTcd, Rud-
depeHnUpPyETCH, W3 COCTOAHHUS NOKOS TEPEXOAWT B AaKTHB-
HOe COCTOSHZe MeTaboamsMa.

Borarbie smeprmeil KpBaHTH HOHMBWPYIOMEH papmamumd,
npornkad B OmomemGpamsl, 6ynyT o0pasoBEIBATH Ha CBOEM
OyTH BechbMa OWONOrMYECKM AKTHUBHBIE MEePEKUCH W CeMHUXHU-
mombl, JlocTaTouno 06pA30BAHMA ONHOM-TBYX MOJNEKYI TAaRUX
AKTHBHBEIX BeI[eCTB B JIHNOHAIHOM CjIoe OmoMeMOGpaHbI, 4TOOBI
IIPOMBOMIIN M3MEHEHHA e CTPYKTYPHOH YIAaKOBKH, Bemylome
K aKrmBanmuy (epMeHTOB, BKIUEHHBIX B 3Ty CTPYKTYDY,
B TOM umcie W agemmmarnukiaassl. (To, uro momoGHAsS aKkTH-
BamusA IO]] BIWSAHUEM MAaJdbIX 03 O0AydeHHWS HeiCTBUTEIHHO
mpomcxoamT, 6BI0 HOKazamo B dKcmepmMmente.) [lamee Bce
H[eT IO eCTeCTBeHHOMY IyTH, ONHCAHHOMY BBIIIE. Ouenb
Majioe IepPBOHAYANBHOE BO3JEHCTBHE HPWBOAHNT K AKTHBAMUH
EMEHHO TeX CHCTEM, -KOTOPHe B HOpPME, COrNacHO TeHeTwde-
CKOI mporpamme, MAOMKHHE (DYHKIEOHWPOBATH B JAHHBIX
KIeTKAX, TKaHAX W opramax. Ho omacaiiTech yBeIMIHBATH
Hosy BospeiictBua. Maccosoe oOpaszoBamme Tex jKe NEPERH-
cefl W XWHOHOB OKA3HIBAET TOKCHYECKOE MeHCTBHE HA MeM-
Opamsl, KIETKA W OPraHU3M B MeJoM. Ecim Ipm HEYTOKHO
MaJbIX j[03ax OOJIy4eEWA B Ipomecce pPAJOHOTEPAINH Be-
POSTHOCTL HOBPEKIEHUNA YHHKAIHHBIX T€HETHIECKUX CHCTEM
IpAKTHYeCKX PaBHA HYN, TO C IOBHINIEHHEM [03H OHA
MOJKeT IPHOOPEeCTH NPAKTHMYECKH 3HAYAMYI0 BEIAINHY — CO
BCeMHU BPETHBIMA [JA OpPraHM3Ma MHOCIECTBHAME, KOTODHIe
MBI PaccMOTpelHd B riase 4.
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IIpeamocesHoe y-00aydenne ceMan
CeJbCKOX03AHCTBEHHBIX KYIbTYP

Mccrapn m go Hamwx JHeil B IOT0)KWE BECEHHWE IHHA TeJO0-
BeK BEICEBAET CEMeHAa B II0YBY, YXQKMBAET 3a BCXOMaMH,
¢ YOOBaHWEM TJIAguUT Ha HeGo, mapyloimee BIAry MOMKAML,
TeIJI0 W CBET COJHIA, 9TO0BI HAJWIOCH 3€PHO, CO3PEI ypo-
mail, KOTOPHIA HEceT eMy KHU3HB, YTOOBI IOMYYHTH H3 Of-
Horo moceanHoro 3epubimka 10, 20, 40 moaxHOBecHEIX cemsam;
cobpats ¢ sacesmmoro rexrapa 20, 40, 60 m sepma; mMers
B CcOOpaHHOM yposKae IOBBINIEHHOE COJ€PKaHme OeliKa,
Macia, caxapa; pobumrhes 6Gojlee paHHETO CO3PEBAHMA YpPO-
/Kasg mam cobpaTh €ro [0 HACTYIUIEHHA XOJOI0B — BCe 3TO
3319’ [EPBOCTEIEHHOM BAyKHOCTH, OT IIPABHILHOTLO PeIIe-
HES KOTOPHIX 3aBHCHAT 6JIar0COCTOSIHEE HAapPOAa, HPOLBETAHEE
CTDaHHL,

Jlna momyueHns BBHICOKHX YPOKaeB HCIOJIb3YIOTCA Iepe-
JOBEle JOCTIIKeHHS Haykm m TexHWKE. llouBa ofpaGaTsbi-
BaeTCA He BPYIHYI0, MOTHITON WJIW COXOH, a MOIIHBIMHA TPaK-
TOpPaMH C CeIbCKOXO3AMCTBeHHON TeXHWKOUM. B Hee BHOCATCA
B BHEe yHoOpeHWiT BCe HeoGXOTWMEBIE IJIA DAsBUTHsA pacTe-
HOfi 5iIeMeHTHL [[Ja moceBa WCIONB3yIOT COPTOBHIE CeMeHA,
TepHelNnBO BHIBEleHHBIE HA CEJIEKOUOHHBIX craHmmsax. 1llm-
POKO NIPEHMEHAIOT MEIMOPANA W WCKYCCTBEHHOE OPOIICHHE
noberos. Pacrymme pacremmsa 06pabaThiBalOT KyJIbTHBATO-
paMm, [AalOT DONKOPMKY, BX OXPAHAKT OT HACEKOMEIX-Bpe-
duTeneir. YposRait yOmpanT COENUATHHBIME YGOPOYHBIMEA
ManImHAMH.

Ypoxanm pacryr, HO He GecupefeldrHo. B Kasmoit crpame,
obnacrm, paiioHe YCTAHABIMBAETCHA OIPEIEICHHBIA JUMHAT
B 3aBUCHMOCTH OT HIOYBEHHO-TEOrPAQHIECKUX W KIMMAaTHIe-
CKOX YCIOBUil, KyIbTYyPHl 3€MIENeNdsi, YPOBHA TEXHMYIECKOR
7 XUMU9ecKO# OCHAIeEHOCTH, KavecTBa pPalOHWPOBAHHBIX
coproB. IloBeicHTE 3TOT AEMHUT OKasbiBaeTca Hederko. Hax
IIOKa3aln PagmoOmONOry, «HEeBHAUMBIE JYIA» B DTOM MOTYT
OKa3aTh HEMAJYH NOMOIIh CeIbCKOMYy XossiictBy. Ilocmor-
pHM Ha 3a5ady MOBBINIEHWS W YIAYIMICHAS KAaIEeCTBA YPOKas
He ¢ arpoXEMEYeCKHWX, a C COBPEMeHHHIX 00mebmomormye-
CKUX TO3UINTA.

Bce pasemTme pacTeHmA, ero HBeTeHHe W ILION006paso-
BaHOe 3alPOTPAMMHUPOBAHO B TEHETHYECKOM MAaTepHAie ce-
Menu. B mpomecce sBomOmuE W TmOCIedyoOIeH MIATEILHON
CeJNeRNUN JaHH0TO copra B Moiexkyrax ero [IHK cuoskmiucs
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TOT YEUKAJIbHBI Ha0op TreHoB, KOTOPHIA HPH NOPABHILHOM
BeICHHH CEMEHHOTO XO03AHCTBA IepefaeTci W3 TOKOJEHUST
B IIOKOJeHWe, 00YCIOBIMBAA IePefady BCeX HACIeICTBeHHBIX
CBOMCTB, B TOM 4YHCIE OIPERENeHHOr0o TUma 06MeHa Be-
IecTB, KOTOPHIA OPWBOMAT K (DOPMHUPOBAHHIO KOHETHOTO Pe-
3yIbTaTa — YpPOKa.

MoxHO W3MEHHTH, M KOJIHYECTBO M KAYECTBO YypoOKad,
m3MeHAA TeHEeTHYEeCKYI0 IporpaMmy pacreHua. VoHumsupyio-
mas paguanus ABIAeTCA ONHUM W3 MOINHBIX (DAKTOPOB, Me-
HAOMITX HACIe[ACTBEHHBIe NpPOrpaMMbl passutag. Ilpemmo-
ceBHOE 7Y-00IyueHWEe CEMAH CTABUT 3aMady IHOJIHOCTHIO
COXPaHHUTb HX HaCIe[CTBeHHBIE CBOIICTBA, He 3aTPOHYTH re-
HeTHIEeCKYyI0 IPOTPaMMy Da3BUTHA, HO IOBBICATH KOIXIECCTBO
I YJIYYMATH Ka4ecTBO YpojKasg, 3aTparuBasg [pyTHe CH-
creMsl. UTo JKe 3TO 3a CHCTEMBI?

Hammpprit arpoHOM-IPakTWK 3HAET, 4TO WMETHh BBICOKO-
COPTHBIE CeMEHa, T. €. CeMeHa ¢ HamboJee XOPOMei TeHeTH-
9ecKO# IpOTpaMMoii, — CYIIeCTBeHHOE YCJIOBHE YycIexa, HO
JaleKo He equHCTBeHHOe. Mano mMerh XOPOIIYI0 TeHeTmde-
CKYI0O IIporpaMMy, HAJ0 CO3JaTh YCJIOBHUA MJISA €€ BO3MOKHO
Gosee monHOW peanmsamuu. V3BeCTHO, 4TO AMA peaW3anun
TEHeTHYECKO IPOrpaMMBbl, 3aJIOKEHHOW B XpOoMaTHHe Kie-
TOK 3apOjpIlIa CeMeHW, T. €. JJIA ero IIPOpPacTaHWsd, POCTa,
PasBUTHA, MBETEHWS W CO3peBaHWA HEOOXOTWMEBI BJara,
Tema0, CBeT, MaKpO- W MZKPO’JIEMEHTHI IIOYBHI H YIIEKHUC-
smora B armocepe. HauGonbvmuii sdpdert 6ymer mpu ompese-
JI€HHOM ONTEMyMe KayKIOT0 M3 DTUX MHOTOYUCIEHHHIX (ax-
TopoB. IloEm3nrTe wim DOBHICKTe JNI000iI M3 TEPEYMCIEHHBIX
($aKkTOpPOB — W peaNmsammA TeHeTHIECKOoNl WHQPOPMATHHE MOMi-
7IeT ¢ HHOHW CKOpPOCTHIO, KOHEUHBIH pesynbTaT YXYAIIHTCA.

B ycaoBmax mioGoro xossiicTBa mOYTH HUKOTAA He [0-
CTHTAETCA OMTUMYM BceX (PaKTOPOB, T. €. BO3MOYKHOCTH, 3a-
JO}KEHHBIe B TEHETHUYECKOH IpoTpaMMe, He pealn3yloTCs
B moanoil mMepe. TakuMm 00pa3soM, OPUXOMATCA TeM MW HHBIM
OPHEEeMOM CIOCOOCTBOBATE 6OJiee TONHOHX peaimsanym (IpH
JAQHHBIX YCIOBHAX) MAKCHMANBHBEIX BO3MOKHOCTEH NAHHOTO
copra. VIMeHHO TakKyi0 CTHMYJAOUIO, OKA3hIBAaeTCsA, M CIHO-
COGHBI OCYLIECTBATH Y-Ty9H HpH HpPE[IOCeBHOM OOIyIeHHH
CEeMSH B ONTHMAJIBHBIX JI03aX.

Yem ke o0bacHsAeTCA MOT00HOE CBOMCTBO MOHE3UpYIOIIei
pagmanum?

Y-KBaHTHI, KBAHTH  YJIbTPA(PHOIETOBOI0  M3ITYICHHS
Conana m, HaKOHEIN, KBAHTHI BUAUMOIO CBETA — TO TOIBKO
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pasiInYHLIe IIpefcTaBUTeNIN (C PABINIHON dHHeprwmeil) Iydd-
CTO#l DHEDPIrmH, B IIOTOKAX KOTOPOI TIIa DBONIONASA HU3HEH-
HBIX JOpM Ha Hamell IjIameTe W BO3HAKIA WMEHHO TaKas
gopma (pacremms), KoTOpas He MOMKeT CymECTBOBaTL U
pasBUBaThCA 0€3 JIYIHCTON DHEPIHE BHAWMOTO CBETA,

HBamTE BHgEMOro cBeTa II0 CPABHEHHIO C YIbTpaduo-
JIeTOBBIM W3IyIeHWeM, Y-KBAHTAMU, HAUMeHee OOTATHl DHEp-
rmeit. Uro6BI WMCIONB30BATH WX HHEPTUIO, Y PACTOHHA €CTh
COeNUAalbHBIe MOJEKYIBl — MUTMEHTHI, IOTJIOMMAIOIINe BIIH-
MBle Jy9HW TOH WId WHOM MAWHBI BOJHHL. llpm 5TOM MOJeKyia
OArMeHTA IIEPeXONHT B DHEPreTHIECKH BO30YKIEHHOE CO-
CTOSHHUE, UTO JAET el BO3MOKHOCTHh OCYINECTBHTH OIpeie-
JeHEBIe peaknuu., BceM u®3BECTHO, YTO 'MOJEKYIBI XJIOPO-
unma 3a cueT sHEPruM TOTIONEHHBIX KBAHTOB KPACHOTO
cBeTa OCymecTBIsSOT (orocmHTed. ['opasmo MeHee M3BECTHEI
npyrme (oTOpeaKmmd, CBA3aHHBEIE C BO3OYKIEHMEM MOJe-
KYJBl PemenTopa KBAHTOM JIYyYWCTON DHEPTHH, HO KOTOPHIE
AKTHBHPYIOT TeHOM, BaCTABIAIOT €ro pPealm30BBIBATH 3aJI0-
ReHHYI0 B HeM WHEQOPMATHIO.

ITH TpomeccH OBLIM XOPONIO W3YYeHH HAa CEeMEHAaX OOBIY-
HOTO canaTta., Kcndm B3ATH KUSHECIOCOOHBIE COPTOBEHIE Ce-
MeHa calaTa W BHEpKaTh WX B TeMHOTe IPH HU3KOH TeM-
mepaType, a HOTOM B TEMHOTE IOMECTHTh B YCIOBH:A, 6Jaaro-
IPUATHBIE [AA Tpopacrammsa (Bjara, KACIOPOJ, TEWJ0), TO
TaKue ceMeHa He mpopacraioT. ['emermdeckas wmHpopMamus,
HeoOXommMasA NJIA MPOPAaCTaHWs, ¥ HAX COXPaHEHA, HO OHA
HE MOKeT IPOABHUTHCH B TEMHOTE, TAK KaK TeHOM OJIOKEpO-
BaH, W HeT (AaKTOpa, CHEMAIOMEro BTOT BHIHYKIEHHBIN
mokoit. OGnyuynM Takme CeMeHAa KpPAaCHBIM CBETOM B TEUeHHE
10—15 Mum @ mepemecem mx B mpeskEzme yciaoma. CeMeHa
HAQYHYT mpopacrarh. J[locraro4mo O6BIIO IOIIOMIEHHA He-
CHOJNILKAX KBAHTOB JYYHCTOX DHEPTrHH, YTOOBL «IPOOYIATHY,
Kasaloch Obl, Oe3KU3HeHHBIe CeMeHa.

QDusnmosorn pacTeHWI METANBHO WHCCIEJOBAIE 9TO SBIE-
Eme. Okasamoch, 9T0 B MeMOpaHAX KIETOK 3apOMLIMIA HAXO-
mates 0co0blii GeOK — PUTOXpPOM, HOTVIOMIAIOMIA KBAHTEHI
Rpacuoro cBera. llomIoTwB IydmcTyio DHEPIHI0, OH Iepexo-
IuT B BO30OY;KIEHHOE COCTOSHWE, MEHAET CBOI0 IIPOCTPAaH-
CTBEHHYIO CTPYKTYPy, YTO IPUBONHET K W3MEHEHWIO IWUIAM-
HOTO CJIOS MeMODAaHbl W aKTHBaIWM pAfa (epMeHTOB, B TOM
gmese afieHUIATINRIA3H. HaynHaeTcs CHHTE3 IUKIMIecKOn
AM®. 39ro BemecTBO, KAk HAM YKe M3BECTHO, HEIOCpe[-
CTBEHHO y4acTByeT B neGioxmpoBanwmE remoma. Haummaercs
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cuaTe3 umHpopManmomuoit PHHK = coorsercreyrommx dep-
MEHTOB, T. €. peaknuu OOMEHA, KOTOPHIe HEOOXOAWMEI I
mpopacTaHWA. HBaHTH JyYWMCTOR DHEPIEE OKA3aldch TeM
CIYCKOBBIM YCTPOHCTBOM, KOTOPOE CTEMYJHPOBAIO K JKUZHR
TOTOBYIO CHCTEMY, BaKIIOYeHHY0 B MHKPOCTPYKTypaxX ce-
MEHH, B TeHOME ero KJIEeTOK.

A Kak [eficTBYOT KBaHTBI ¢ ropasjio Ooibmmeir bHep-
rueit — y-KBaHTH? VI3BecTHO, YTO, IOMHMO WOEMBAIWH, OHE
crmoco6HBI W BO30OY:KHaTh Ja00ble MONEKYIHI. ABTOD B3TOit
KHOTHE ¢ COTPYJAHEKAMH IIPOBENM DKCIEPHMEHTHL ¢ CeMeHAMH
cajnaTa, HaXONAMUMACA B COCTOSHHM IOKOS, B IIONHOA TeM-
Hote. Ogenp Mmaxmsre mosnt (50 pam) He oxaspiBaim sdpderra.
O6nyuenme B mose 100 pam sersBanmo mpopacramme 5—10%
ceman. OnTmmansHoit ORasamack mosa B 200 pam: oma mana
ToT e ageKr, uTo m obryueHme KpacmsiM cBeToM. Oco-
GemHO cmiasHEIN spexr maBamo y-o6ayzenme B 200 pap ma
foHe KpacHOTO CcBeTa, B3HAYATENBHO YCHAWBAA [eficTBHE
TOCTIEeNHETO.

Marepecro, 9T0 sdhderT mpopacTaHma y CeMAH cajlara
MOJKHO BBI3BaTh, [AEHCTBYA Ha HHX pPACTHTEIBHBIM TOPMO-
HOM — rub0epenanHoBOi KmcioToil. VI KpacHLI cBer, I rub-
OepennmHOBas KHCIOTa TMPOOYRAAIOT K IPOPACTAHHUIO OKOIG
30% Bsareix misa okemepumMenta cemsan. Ho ecam pmeiicrByroT
omHOBpeMeHHO oba (arropa, To mpopacraer mourm 100%.
Binskas xaprmHEa DONy9WIach W IpW 00MYyICHAN Y-KBAHTAMME
Ha Qome THOOEPENIMHOBON KHCIOTH. Bcee »Tm sKcmepH:-
MEHTHl YKasbIBAIOT, YTO CTEMYJIUpPYIOI[ee HEfCTBAE MAJIBIX
03 Yy-PafiEanfd TECHO CBA3aHO C BO3OYKAEHHEM MOJEKYJ
B MeMOpaHEax 3apojsilia, ¢ UX BMEMATEIbCTBOM B IIPOLECCHI,
AKTUBUPYIOMAE TEHOM.

He#icTeuTenpEO, BO MHOTHX HCCIEHOBAHWAX OBLIO IIOKA-
3aHO, UTO IOJ] BIHAHWEM Y-00nyueHHA (B 0YeHb HEGOIBIIAX
[03aX) MEHSETCA NPOHUIAEMOCTh GHOMEeMOpAH A MOJEKYIH
W WOHOB, W3MEHSETCA CKOPOCTH TPAHCIOPTA TAKMX BaKHBIX
IUI TPOLECCOB PEryisSquu MOHOB, KAK WMOHBI Kajusd, HATPHA,
Ranbnusa, Margufd. llpm stom maMeHeHuUs B OXHOM HAIpaBle-
HUN IpU MaJBIX [03aX O0JIydeHms, GIarOMPHATHOM IJIA IIPO-
IECCOB JKUBHEEATENbHOCTH, CMEHMINCH MTPOTHBOIOIOKHBIM,
HeGIArONPUATHREIM [eficTBHeM IpH GONLIIHX 033X 00Iyde-
BuA. llepBUYHbIe NPOAYKTH OKWCJIGHHA HOJNM(EHOJIOB, He-
HACHIMEHHEHX JKAPHHIX KHECIOT, o0pasylomuecsi OpHE Y-00iIy-
YeHAW DPAaCTUTENbHON TKAHW, NPHHEMAIOT AKTHBHOE ydacTHe
B W3MeHEHHAX OmoMeMOpam W, KaK CIe[CTBHe, B aKTHBa-
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OV W yTHeTeHAW TeHoMa, T. e. B CTEMYJIANWE HJIH 3aMed-
JIeHAW Pa3BUTHA.

Ecmz mopeificTBOBaTh 5THMH BemecTBAME B KOHI@HTpPa~
our 10-3—10* M ma cemema, TO MOXHO HAOIIONaTL yTHe-
TeHHe WX pA3BUTHA, pPOCTA, AHAJIOTHIHOE HX OOIyUCHHIO
B 7I03e HECKOJBKO ThIca4 pam. Ho mocTaTouE0 CHWSHTH KOH-
IMeHTPAHUI0 STUX BEMECTB B CTO—THICAYY pas, I OHH OYIyT
OKa3HIBATh CTEMYJIHPYIOIIee BO3elicTBhe (yBeIWIHBAS IPO-
IeHT IPOPOCIINX CEMSH, YCKODPSA DPOCT IIPOPOCTKOB), 0=
D0GHO HeliCTBWIO MaJBIX [03 pajHamid, 9TO0 YKA3BIBaeT HA HX
HeIIOCPeJiCTBeHHOe YIacTHe B DTOM SBICHUM,

PapmoGuomorn TmarensEO mecaemoBamdm MPONECCH, IPO-
nexopAmue B 00JNYyYEeHHBIX CEMEHAX PACTeHHWH BO BPeMA WX
mpopacTaEHA W fandbHeiimero passurud. Harommer Goapmoit
SKCIePUMEHTANBHBIA MaTepHal HA MOJEKYIAPHOM, CyORiIe-
TOYHOM, KJIeTOYHOM W OPraHM3MeHHOM ypoBHAX. Ommpascs
Ha 9TH JaHHBE, MOKHO CIeqyloImuM 06pasoM MIpPEeICTAaBHUTH
mens coOBITHIl, IeKAaIIyld B OCHOBE IOBLIICHHA YPOYKAad W
YIAy4YImIeHAs ero Ka4ecTBAa IPH IIPEIINOCEBHOM Y-00IyICHHH
CeMSH,

B MmomenT oGiIydeHma B CTPYKType CeMSAH BO3HHKACT
MHOKECTBO [UIMTENBHO JKHBYIIUX CBOOOMHBIX DPAJUKAIOB H
Bo30y:RmenAbIX ModeKRyd. OcHOBHAA HWX 49YacTh HAXOMUTCA
B JamreEmEe o00j0ukM, B Oenkax m Jamnupax OmomemOpaw.
B mepsrie wacel mocie HaMauMBaHHUA CeMSE IPH JOCTyIe
KHCIOpORa 3TH pPaJWKaibEBIe W BO30OYKIeHHEBIE (POPMEL MO-
aexkyax OyayT HmaBaTh NEPeKWCH, XWHOHEI, 4TO INpHBEReT
K HW3MEHEHHIO CTPYKTYpPhI OmoMeMOpaH, M3MEHEHHIO AKTHB-
HOCTH (JePMEHTOB, CBABAHHBIX ¢ MeMOpamaMmM¥, H3MEHEHUIO
TPaHCIOPTA HOHOB, T. e, OTPasUTCA HA pPEryJIHpPyIOmMuX
dyrrOEAX OmomMeMOpam.

Tlepexucuble W XHHOHMHBIE MOJEKYJIHl (BEPOSTHO, BO3-,
HAKAWI[de W [P HOPMAJLHOM pasBuTUmM) OYAyT HIrpaTh
pons HecmenuPuaecKumX TPHErTep-3PdeKrTopoB, mAepempeccH-
pyomux uepes nuriamgeckyio AM®D ompeneleHHBIE YIaCTKE
remoma. Ilom BimsEmeM o6ay4YeHHms Kak OBl 3alyCKaeTcd
Ielb COOBITHH, JeKamas B OCHOBE Pa3BUTHA:

OGpazosa He6mokupo Cumres Hopas cra-
HHe TpHT- BaHHe, [ie- CmHTe3
—> (depMeH- —> nEdg MeTa-
rep-aper- penpeccusa u-PHE
TOB GonmmaMa
Topa TeHOB

JleficTBUTENBHO, SKCOEPHMEHTAILHO OBUIO MOKA3aHO, TTO
B IIePBHIe JKe Yachl HAMAUWBAHHA B CEMEHAX, OOIyuYeHHBIX
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B CTEMYJIVNPYIOMAX J03aX, MOYTH B [(BA DPasa HHTCHCHBHEE
mper cmETes m-PHH, cmmrtes Gemxos depmentoB. ETeHCH-
(PURANAA NPABOMAT K YCHICGHWIO HA CAaMBIX PAHHUX CTAfUAX
Pa3BHTHUS CHHTE3a B KJIETKAX 3apOJBIMa CIeqUEQHIECKOTO
rprrrep-serropa — ruGGepeITMEOBON KHCIOTH. OTOT BajK-
HBIf DOPHPOAHBIA TOPMOH, NOCTYIMas B KIETKHA aJIerdpo-
HOBOTO CJOS, 3aIycKaeT TaM CHHTE3 TEIPONHBYIHX ¢ep-
MeHTOB (O-aMmiasel, IPOTeashl, JHUMOaskl). B 00IyueHEHBIX
ceMeHaX B 3allaCHBIX d9acTAX HAYMHAET HHTEHCHBHEe HATH
THIPONIE3 YTIIEBONOB, GEIKOB W JENULOB, IPOMAYKTEl HX TH[-
poamsza B 0oJNbIOIEM KOJIMYIECTBe LOPUTEKAIOT K KIGTKaM 3a-
POJBIIIA, YTO BEI3BIBAET HHTEHCH(HKANWIO WX POCTA, YCKO-
penme peneHus, AuPPEpPeHOVANAN X YBEIWICHHE CHHTE3a
APYTEX POCTOBBIX TOPMOHOB — AyKCHHA, KHHETHHA. llOBHI-
HmIeHHBIX ypOBeHb HECHeNM(UISCKNX M CHeNUAPUICCKHAX TPHUT-
rep-2PeKTOpoB B KIETKAX IIPOPOCTKOB CEMAH, 00MyIeHHBIX
CTEMYJIUPYIOMER /[030i1, IPUBOAAT K YCHIEHUIO 00pa3oBaHAA
TAaKUX BaKHEHMAX OPraHeNN KIETOK, KAK MHUTOXOHADHH NI
XJIOPOILIACTEL.

JKCIePIMEHTATBHO HOKA3aHO B IPOPOCTKAX M3 00JIydeH-
HBIX CEMSH, YTO HWIeT yCHIeHWe ABIXaEWd, YBeJIWdeHHEe CO-
Hep:KaHusa XJI0pomiia, NOBBIIEHNE HWHTEHCWBHOCTH (OTO-
cmaTe3a (MO OTHOMEHWI0 K KoHTpoaw). HecommeHHO, d9TO
BCe 9TO CYIIECTBEHHO A MANbHEHEero yCKOPeHHA POCTA U
mepexofa B CIe[YIOIMY CTAIAI0 PASBUTHA.

IloBrimernOE cofepskaHme HECHENUPUICCKAX W CIENnH-
¢uaeckux Tpurrep-3pPerTopos (rOPMOHOB POCTA) BEIBEIBAET
Ha CIeRyHINAX CTAAWSX pAas3BUTHA CHATHE pelpeccHm re-
HOMa HEe TOJBKO B KIeTKAX BEPXYMIEYHOW TOUKH DPOCTA, KyZa
00BIYHO HAMPABIATCA TOPMOHBI, HO X B OGOKOBBIX IOYKAX,
9T0 OPHUBEJET K YBEINYEHWIO Y CTEMYJIHPOBAHHBEIX DacTe-
HU#t 00KOBBIX MOOEroB, 3eJI€HOM MAaCCHI.

eficreurenpuo, OBIIO HMOKA3aHO, UTO Y DPACTEHW, pas-
BUBAIOMMXCA W3 CEMSH, O00IYICHELIX B CTUMYJIHPYIOMAX J0-
3axX, 00pasyoTcs GOKOBEIE BETBH, YCHIMBAETCSI KYCTHCTOCTE,
IPOMCXOMUT [ONOJHATEIbHOE BETBIGHNE. SHATHTENbHOE YBe-
JAmYeHMe 3eleHoit Macchl y Takmx pacremmii (ma 20—40%
U0 CPAaBHEHWIO C KOHTPONBHEIM) B OCHOBHOM BBIBBAHO IIpO-
Oy:KeHEEEM TOYEK DOCTA, OCTAIOIIAXCI B TIIyOOKOM IIOKOe
B OOBIYHEBIX YCIOBHUAX.

B rteueHme [IHTEIRHOrO HEPHOfA POCTA B PACTEHHAX,
KpOMe CHHTe3a YIIEeBOMOB, JIHOUAOB, 0IKOB M HYKIEHHOBHIX
KECJIOT, KOJIMIeCTBEHHOIO0 yBeAWdeHWs OmoMacch, IPOMCXO-
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IAT oOMEeHHBIe IpONecCH, KOTOPHIe HPHBOMAT K o6pasoBa-
HOIO HOBOTO TpHITep-3pdeKrTopa — TaK HABEIBAeMOro (ak-
Topa mBerenms. OGpasyercsa oH B HHYTOKHO MAJTIOM KOJHIe-
CTBe, dUTO eme cef9ac CO3JAeT TPYQHOCTH [JIA  6ro
BBIIEJEHAA W OUpeeleHns XAMudecKoid mpmpomsl. Ilo mo-
CIe[HENM JHAHHBIM, NOKIMYECKEe NTYKIEOTHHsI W IuGOepei-
IMHOBBIE KHUCIOTHL WrpPaioT BeAyINyI0 POXb B IPOSABJICHUH
aKTEBHOCTH (JAKTOpa IBETOHHUA. 7Y-00IyueHWE CEMSAH, BEI-
3BaBINEE YCKOPOHWM® HAYANBHHIX (a3 pasBUTHsA, IOBHIICHUE
YDOBHS TOPMOHOB poCTa, ycumieHMe (POTOCHHTE3a, IPHBOUT
I K ycKopenmio cmHTe3a (axrtopa mserexums. Om moasmsercs
paHpme 7 B GOmbmeM KoxmuecTse. Ha 5TO yKa3pIBAIOT MHO-
TOYNCICHHEIe HAGTIOeHNs HAJ PasBUTHEM pacTeHmil m3 006-
Ay9eHHBIX CeMSAH: OHEM 3aIBeTal0T HA HECKOJBKO [HEH
paHbIIe KOHTPONBHHIX, y HUX GOJBINEe KOIAIECTBO KIETOK
mperepmesaer paud)@epennuanuio, HeoOXORHMYIo His obpa-
30BAHUA ILIOMOHOCAITAX OPTAHOB,

B mpomecce omTOTEHe3a  pacrTeHme  IIPETEPIEBAET
HeCKOJbKo (has passurms. Hasxmas m3 HAX BosHEmKaeT Giaro-
mapa o0pasoBaHMIO OWpeNeleHHOr0 YPOBHS TpUrrep-3Qhex-
TOPOB B Impemsinymeir ase passurua. CTEMYIANAS, BHI3BAH=
Hag obnydJeHmeM Ha TepBHIX (pasax pPasBUTHA IPoOYMHRIAI0-
merocss CeMGHH, HWHANMUUpPYeT Gojee paHHee u 0olee
FHTEHCHBHOE o0pasoBadme 5(PPeKTOpoB B IoCIeyIOmMmux
CTafMUAX, IT0 OPHBOAAT K 0o0mel CTUMYJIANHA DPA3BATHA H
yBeIHYeHNI0 yposKad. Amaims yposkas, IOJYyIeHHOTO OT IIO-
ceBa OOJMYYICHHHIX B OOTHMAILHON [[03e CeMsH, HOKA3al, 4To
MPOMCXOANUT He TOJNLKO yBEJIWIEHHE ero KoJAmIecTsa (B Cpefi-
mem mHa 10—15%), Ho m m3MemeHme XHMWIECKOrO COCTAaBa,
T. €. KauecTBa., B MOpKOBH, HampmMep, YBeJIWIMBAGTCA CO-
fmep:KaEme KapoTmHA, B CAXapHOM CBEeKIe — CaxaposHl,
Y MaCIWYIHBIX KYILTYP — COJepIKaHme Macedl.

9TH HAGIIONEHWA INIOKABBIBAIOT, 4TO IPH NPEIIOCEBHOM
Y-00IydeHAN COMAH B CTUMYJMPYIOIIAX 032X He IIPOUCXO-
OUT H3MEHEHWS DBOJIONMUOHHO CIOMEBIIErocs Tmma obMeHa
EOIIECTB A DA3IMYHEIX BUIOB PaCTeHUN. ¥ CHIEBACTCA
JIAIIh WHTEHCHBHOCTH MAHHOTO o6MeHa. JTO [elNaeT IOHAT-
HBIM, HOYeMy Y MODKOBH, pacTeHus, y KOTOporo o0MeH Be-
ImecTs HANpaBlieH HA CHHTe3 KapOTHHA, YBEINIMBAETCS
IMEeHHO Coflep/KaHme KapOTHHA, a ¥ CaXapHOil CBEKIEHI, B KO-
TOpOH IIATENHbHON cemeKnuel BeipaGoTam o0MeH, Hampas-
JIeHHBI HA HAKOIIeHMe B ee KIYOHAX CaXaposkl, yBeJImud-
BAeTCA COJlep/KaHMe WMEHHO HTOTO BEINECTRA,
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CornacEo mpepcrasienmam, BemBuayTHIM A. M. Hysm-
BEIM B 1974 1., 0 pomm Tpurrep-sPEeKTOPOR B CTUMYIANAE
Pa3BATHA pacTeHmil Y-06IyIeHWEM CeMAH, OCYIIeCTBIAECTCS
scrapeTHAA Depegada Pe3yibTaTOB HAYAIBHOTO OOLyYIeHMS
ceMAH Ha NocieyloIime CTaguy OITOreHesa. Hammas cra-
OUA Pa3BUTHA HACTYIAET PambIle M IPOXONWT HHTCHCHBHES,
YTO W BeHeT K MOBLINICHHIO YPOYKas.

Kax wmcoomssoBarh cmocoGmOCTh  -ydeil  IOBBHIMIATE
BCXOKECTh CeMAH, CTUMYJIWPOBATH POCT, BHI3BIBATH K PAa3BH-
THIO GOJbIIee KONMIECTBO IOYEK, YBEJMIWBATL ypOKai m
yIygmaTrh ero KadecTBO B HPAKTHKE CEIBCKOTO X03AicTBa?
Haa »sroro TpeGoBamach HOBag TEXHWKA, II03BOJIAOMIAL
GBICTPO 00Iy"aTh ceMeHa B HY)KHOH [103€, HEMOCPEICTBEHHO
B IIOJIEBEIX YCIOBHAX, He HApymIas IIPaBHJI arpoTeXHHUKH.
Buoepsrie Taxas texmmka Gpina cosmama B CoBerckom Corose.

B xawectBe wucroummKa pagmanum Basam mesmit-137,
HYRIWJ, U3Iy9alouil He OYeHDb KEeCTKHe Y-IydYd, 4TO [a-
BAJI0O BO3MOJKHOCTH CO3[[aTh BOKDYr HEr0 CPABHUTEIHHO JIEr-
Kylo, HO HaJeXHylo 3amuty. Mcroummru mesua-137 pacmo-
JlaTINCh pafmalIbHO BOKPYr pabodero Kamajia, 4epes KOTO-
pert  mpoxommim  cemema. MexaHmweckme — yCTpOHCTBA
TO3BOJSANY TOYHO PETYIHPOBATH CKOPOCTH IIPOXOKMEHUS
3epHA W TeM CaMbIM [03y Y-00NydYeHWs, KOTODYI0 OHE 3a
9TO BpeMs HOJydJaim. ¥YCTaHOBKA CMOHTHPOBAHA HA aBTOMO-
6mne 3UJ-131, craGikema TpamcmopTepaMH H APYTAMHE
TIPHCIIOCOGMEIIHAME, TO3BOIAIONEMA HeTIPEPHIBHO MPONYCKATh
3epHO depe3 o6mydaTeldh, a 3aTeM Barpy/KaTh B CESIKM.
MomuocTs MCTOYHMKOB pafmanuym TO3BOJIAET 06pabaTEIBATh
okod0 1 T ceMAH B wac, B 3aBHCHMOCTH OT [[03BI. ITa CaMo-
XOTHAA - aBTOMATH3UPOBAHHAS YCTAHOBKA IOIyYWIa Ha3Ba-
ume «Komoc». B 1968 r. mo maunmaruse Mmcruryra Gmoio-
ruaeckoit Pusmkn AH CCCP ¢ momompio 3To# ycraHOBKE
HaYaamch MUPOKWE HPOW3BOLCTBEHHBle HCILITAHHA METONA
TIPeIIOCEeBHOTO0 Y-00/Iy9eHnusA ceMAH. IIpOW3BONCTBEHHbBIE WHC-
THITAOHA HTOTO METOfla TPOBOAWINCH B TeYEHWe TPEX JeT
8 Moapmascroit CCP B compysectse ¢ KmmuaesckuM meCTH-
TyTOM CcelhcKoro xosaicrsa Mosmasckoir CCP. 3a tpm ropma
Gpino o6ayzeno 230 T ceman, mpoamaimsmpoBaHo 202 mpo-
H3BOJCTBEHHBIX OmBITa Ha 00mei# miomamu 9193 ra. B cpen-
HeM yposkail 3epHa KyKypyssl ysemamumica ma 11—13% =
cunocHOR Maccesl Ha 309%.

C 1972 r. merony mpeamoceBHOTO OGIyIeHUS CEMSIH OBLI
enegpeE B Moagasckoit CCP B mpaxtmrky. B 1975 r. ma
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monax MonpmaBrm paGorano y:xe 8 ycramoBok «Hoimocy,
B IlaBmopgapcroit oGimactm Kasaxcroin CCP — 10 ycramosox.
Haganocr smenperne meroma 8 Hupruscroir CCP (msé yera-
HoBKH «Homoc»), B I'pysuncroit CCP m Benopyccroii CCP
(mo ommo#t ycramoske), B Psasanckoit o6mactm PCDCP
(omEa ycramosra).

B 1977 r. mavammeh, WCOBITAHWA METONA B CEBEPHEIX
pafioEax Hamed CTpamm [0 WHUNWATHBe (pmimanza Axame-
mum mayk Homm ACCP. VYcramoskm «Homoc» paGorator
B DBoarapum m ma momax I['[IP. Meron pam sKOHOMEYECKH
BEITOfIHBIE De3yJIbTaThl Ha PAJE CelbCKOXO3ANCTBEHHBIX
KyapTyp. OOnyduenme ceMAH KyKypysbl II0O3BOJSET YBEJH-
9ATH YPOKaifl 3epHA W CHJIOCHOW MAacChl, a IIPH Y-00IydeHmH
NOJICOMHEYHNKA TOBHINIAETCA He TOJIBKO YpOKail, HO H CO-
Jep:KaHWe Macia B AOpax CeMeHm., JTOT IpmeM [aeT BO3-
MOJKHOCTHL yBEJIWYIUTL CAXAPHCTOCTh CAXAPHOHM CBEIJIBI,
comep/RaHme KapoTmHA B MOpKoBm, BumTammua G B Kamycre.
MeToq; o4uens mepCUEKTHBEH B TEMNMIHEIX X03sicTBaX. Kro
IDIPOKO IPUMEHSIOT B Bojdrapum mpm MOJNYyYeHUW PaHHecHe-
JBIX MIOMHAOPOB.

Bonpmasn mccmemosarensckaa pabora, mposenermas HUN
xaprogeasroro xosgiicrea PCMOCP, morasama mepcHneKTHB-
HOCTH IPEIIIOCEBHOTO 00MydeHHs KIyOHEeH KapToens ycwo-
PeHHBIME 3JIeKTpoHaMHu. Ilpm 5T0M yBeIWIHWBAETCA yPOKal
na 15% wu moBEImAaeTcs mETaTeNbHAA HEHHOCTH Kaprodeis
3a cUeT yBelWdeHWS ¢oflepiaHmA Kpaxmana, suramuEa C u
COMePRAHMS He3aMEHIMEIX aMUHOKHCIOT B Oeixax. B Ha-
cTosimee BpeMsa paspabaThHBaeTcs MTPOM3BOJCTBEHHAA yCTa-
HOBKa M o0mydenms wiayGHed waprodeds YCKOPEHHBIME
DIEKTPOHAM,

MeTtop mpepmoceBHOr0 OGIYyYeHEA IPENCTABIAET HHTEPEC
JUIA TPYMHOIPOPACTAIONUX CeMAH M MEIEHHODPACTYIIOX KY-
CTADHWKOBBIX W JECHBIX HOpPOH. B maGopaTOpPHBIX ® HOJIY-
TIPOMBBOMICTBEHHBIX YCIOBHAX IIOKa3aHa MePCIeKTHBHOCTD
MeTofa A 06palOTKH CeMAH MEHHBIX JEKaPCTBEHHBIX pa-
creamit. Tak, Hanpmmep, y coxogku ypaasckoit Ha 20—40%
YBEJIUYMBAGTCA IIpopacTaHWe TPYIHOBCXOKHX CeMAH W
MOYTH JABYKPATHO YCHJIHBAETCA CKOPOCTH POCTA KOPHA, H3
KOTOPOTO [OGHIBAETCA MEHHAsS [ MEIWOWHHEL INHIEePH3H-
moBaa kumcnota. Ilpeamocamounoe o6nydeHEe YePeHKOB 3HA-
YATENbHO HOBBIIIAET X YKOPEHEHWEe WX IPHUBHBKY.

Wommsupyomas pagmanusa — He e[AHCTBEHHBIN (uamde-
CKEH (ParTOp, CHOCOOHBIH CTUMYJIHPOBATH DPAaSBATHE CEMAH
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OpH BceX INPOYMX PABHBIX ArpOXUMHUYECKHX YCIOBHUAX.
Bamskme pesyisrarsl ObUIM IOXYYeHBl IPA IPEFHOCEBHOM
o0paboTKe ceMAH yabTPAQUONETOBBIM CBETOM, JydaMH Ja-
36pa, CBETOHMIYJBCHBIM OOJNyYeEWeM, TOKAMU BEICOKOH
9aCTOTHL.

Teopms: Tpurrep-shexTopos aKTHBUPYOIAX TeHOM Kile-
TOK 3apOJBINIA XOPOII0 OOBACHSET MOIYIeHNEe OFMHEAKOBHIX
9 PeKRTOB mpH JefCTBHU CTOIL Pa3HOPONHEIX (arTopoB. Bee
OHH, Bo3feiicTBysa Ha GmoMeMOpaHEI, OCYIeCTBIAOT IEePBUY-
HyI0 aKTHBAOUI0 TIeHOB (9BOMIOMEOHHO IOATOTOBIEHEHBIX
K BOCIPHATHIO cHrHala oT Tpurrep-sggerropa). Ilocaexyro-
INas KapTZHA YCWIEHHOTO CHHTE3a HOBHIX TpPHUITep-9exTo-
PoB m dcradeTHas Hmepefada IePBHYHOTO HMIIYJIbCA B NAIb-
Hefimme CTajME OHTOrele3a HAYT y:Ke IO ONHOMY MeXa-
HU3MY, H, HECMOTPA HA DAsIWIHyI0 NPUPOAY IEePBHIHOIO
TONYKA, KOHEUHBIH Pe3yNbTAaT OKA3BIBAETCA OYeHH CXONHBIM.
HeiictBuTensuo, Bce oTm (DAKTOPHL aloT Oim3Kme SQEQEeKTHI
Mo pARy IOKasarexeil — yCKOpeHHI0 pocTa, Oojllee DaHHEMY
IIBETEHNI0, YBEINYCENI0 YPOsKasi.

B mpaxTmRy clemyer BHepATH Takme (DAKTOPH, KOTO-
puie Gojee SKOHOMEYHBI, JETKO MOTYT MPEMEHATHCA B IOJE-
BHIX YCIOBHAX, HEe TpPeOyOT HIA CBOEro NPMMEHEHWS BEI-
COKOKBATH(UITPOBAHHEIX CICOWAJUCTOB H CHENUATHHOHR
rTexumku. Ilo aTmM moRasarenaM IomeBEle IePefiBIKHEIE
YCTAHOBKE C Y-H3JIyJarTelaMm WHMEIOT pAJ HEOCIOPIMEIX
OpeIMYINecTB, 4T0 TapAHTHPyeT WM AajbHeiimee, Bce Golee
IDEPOKOe BHEJPEeHZEe B NPAKTHKY IEPe0BOr0 CEILCKOIO0 XO-
3AfcTBa,

M cooar3oBanne MAJHIX J03 Y-pafHAIIN
B ITUIEBOJICTEE

CoBpeMennEle KpynHble nrameabpura [0 WHIYCTPHATb-
HOMY IPOH3BOACTBY fAWN, W HTHOB TPEOYOT IPOCTHIX, IO~
CTYIHBIX, JIETKO BIHCHIBAIOIIMXCA B TEXHOJOTHIO METOJOB,
CTEMYJIAPYIOIIX TEMIEI POCTA W PA3BHTHS MOJONHSKA, IHO-
BHIIAOMAX AAMEHOCKOCTh HECYIMEK M TeM CAMBIM yBexmyd-
pafomux npopyknuio ¢abpmrm. Ilpmpocr B 5—10% BEIpa-
jRanca Obl B MIUIMOHAX AWM NONONHETENHLHON IPONYKIAM.
Bor mouemy B CoBerckom Coloze m 3a pybeskoM ObLIH
IpOBEJICHBl HCCIEMOBAHUA BO3MOMKHOCTEH MCIONH30BAHUS
CTEMYIHPYIOIEro [MeficTBUA y-pajuanud B ITALEBOACTBE.
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Beuro mccaeosamo ofmydenne LBULIAT, NI B LPONECCe
pHKy0amuu w mpeguHKyGanmonmnoe 00IydeHNe sIu.

Ilpm omgmonparmom ob6myuenmm B gumamaszome 10—25 pan
HEKOTOpPble aBTOPHI OTMeYan:m 0ojee OBICTPOE PA3BATHE K
TOJIOBOE CO3peBaHme OBIMIAT. Hypouknm oONyIeHHOUX IpyIOBI
HagmHAIN sineraagky Ha 7—10 mmell pambmme KOHTPOIH-
HBIX: AHNEHOCKOCTH 3a IepBbie 12 MecameB yBenmamiach
Ha 15—25%. Vdensle mokasaim BeRYIIyI0 Poib OGIydeHHS
IrmHoTalaMyca, HHTEHCH(PURANUE HeHPOCEKPETOPHBIX HIpO-
IIECCOB B AKTHBANUE CEKPENUU TOHATOTPONUHOB W IIATETH-
HOA CTEMYJIANUE OBOTCHHOW (YHKOUM ANTHAKA DTHITHL
B pgammom ciyuae Teopus TpErrep-3PQPEKTOPOB MOIHOCTHIO
o0pACHAET HAOMIOMaeMble (DaKTHL.

B rnase 7 yike cooGmanuch pesyiabTaThl 00MyIeHAS AW
B Ipomecce HEKybammm # Tepeq 3aKIafKoil B HHKyGaTOD.

HecMorpsa ma Gamsocts pesysiapTaToOB BCEX TPeX IPHEMOB
o0iyueHns1, NS BHEAPEHWA B NPAKTHKY CIEHYyeT PEeKOMEeH-
70BaTh HpefsHKYyOammoEEOe 00JydeHme AW B 1036 4 paj
Kak Hamboiee IETKO OCYI[eCTBEMOE B IIPOMSBONCTBEHHEBIX
YCIOBUAX.

B =macrosmee Bpemsa paspaGarbIBaeTcsa CTamMOHAPHBIN
y-00nygaTenb, dYepe3 KOTOPHIA OymyT IPOXONWTH JOTRA
¢ Afimamm mepen 3akmagxoil B mHKyOatop. Ilpm Mameix mo-
3aX, HEOOXOMUMBIX I CTEMYIANAU, HA TPONEAYPYy 00xyde-
HAA HOTPeOyITCA CUMTAHHBIE CEKYHB, 9T0 HE HADYIIAT
puTM paborsl nTunedalpuKE ¥ IMO3BOIUT HOJYIHTH 33 TOJ
HECKOJBKO MWJINOHOB JIOIOJHATENbHOH HPOXYKIIHH.

Wenoans3oBanre MAIBIX {03 Y-pafHaIiun
B PHIOHOII NPOMBIIIIEHHOCTH

IIpm crpomTenbcTBe THAPOIIEKTPOCTAHIWI Pe3KO HApPY-
ImeH XOx PHIOH K ee eCTeCTBeHHBIM HEDPeCTHININAM, W Bce
fombmiee 3HaYEHWE CTAAH HOpmoGperaTh pHIO03ABONBI C HMC-
KYCCTBEHHEIM  OILTIOJOTBOPEHMEM HKDHI, BHIpAIWBAHUEM
MaJbKOB M HX IOCIENYIOIMIM BHIOYCKOM B €CTECTBEHHEIE
pomoembl. Cpemum MHOrEX TPYHHOCTEH, ¢ KOTOPEIMH CTAJKH-
BAIOTCA IpPA 9TOM pabOTHHKE DPHIOHO# IPOMBIIIIEHHOCTH, He
mocjiemfHee MeCTO BaHMMaeT II0Xas OMIOOTBOPAEMOCTD
HKPH B HCKYCCTBeHHEIX YCIOBUAX W HH3KAA KH3HECIOCOO-
HOCTh NOJYyYaeMBIX MAaJbKOB. IIpuMeHeHZWe «HEBHIEMBEX
aygeit» B PHIOHOH NPOMBIMIIEHHOCTH BechMa IEPCOEKTUBHO.
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Uccnenosanne, mposBegerHoe KanafcKkuMn yuenbiMu B 1972,
II0 OINIOJOTBOPEHMI0 MKPHI PajyKHO# (opennm cmepMmoit, 06-
TyaeHEON B mosax 25—400 pam, morasamo, 4TO Ipu OTHO-
CHTeJIBHO ManbiX mo3aXx B 25—50 pap yBeiamauBaeTcsa Ipo-
IeHT OIIONOTBOPEHWS W BBEDKMBAEMOCTH SMODHOHOB HA
PAaHHEX ¥ HO3JHUX CTAfuAX pasBATHI, UTO MOKET OBITH
C TONB30fi TmpEMeHeHO Ha prIGozaBomax. IlomesHBI BEIXOJ
IMPOAYKOHUY 3HAYATEIBHO IEPEKPHIBAET BPENHBIH MyTareH-
HBIE 5@@erT (ypojacTBa pasBUTHA), HPOABIAIOINHUACA IpH
9THX [03aX KpaiiHe pefaro. ABTOPHI He HCCIeROBAIE Oolee
HE3KHE [[035I, KOTOPbIE MOTYT OBITH elfje Goiiee MEePCIeKTHBHEI
771 WCHOJL30BAHUS B MPAKTHKE.



Taasa 9

YBEJUYEHUE CPOKOB XPAHEHU A
NNIMEBBIX ITPOJYKTOB
IIYTEM ¢-OBJYUYEHUSA

B raxoit Baskmoit mpobieme, Kak obecredenwme HaceleHNS
TMONHONMEHHBIME NPOMAYKTAMH ITHTAHWS, HEMAJIOBAJKHOE 3Ha-
YeHWe HMeeT He TOJIbKO HOoJydeHHe HX B JOCTATOYHOM KO-
ImdYecTBe, HO H HANEKHOE XpaHeHWe, OpeAyIpesKneHue
MOPYH.

ITo mammeiM BceMmmpHO# NHPOMOBONBECTBEHHOR H CEIBLCKO-
xosaiicreennoii oprammsaquu mpm OOH, Gomee 15% moGer-
THIX HOHMIEBHIX PECypcoB mormGaeT IpH XpaHEHHAH, a B TPO-
mHYecKmx crpamax sta mmdpa Bospacraer mo 30—35%.
Yacto mOpTATCA W He OOXOMAT 0 MOTpeGUTeNA MOpCKHe
ya0BH, aArofsl, mmopel m (pywTel. Ilpopacraer m Tepser
OHMEeBY0 TMEeHHOCTH KapToenb B BeCEHHE-TETHWE MECHIIHI
xpaHmenusa. HacekoMble-BpeguTenn MOPTAT UPH XPAHCHAR
3epHO, KpyOy, MYKY, CYXoQpyKTbl. MsacHBIe HPOTYKTEI
MMEIOT BeChbMa OTPAHMYCHHBIA CPOK XPAHEHW.

WsBecTHO, Kakme OrpoMHBIE YCUIWSA W OONBIIME 3aTPaTHI
TPOH3BOMATCA, YTOOLI IIPONAUTH CPOKE XPAHEHWSA IEHHBIX
npogykros ntmrammsg. CosgaHa Ielasg XOMOMUIBHAA HHIY-
CTPHA A IpPeNyIpeKIeHnsa MOPIU HYyTeM 3aMODaKMBAHMIA.
Wcmoasaytorca (me Ges Bpema mis moTpebmTeNs) MHOTOUHC-
JICHHBIe XUMOKATH, 9TOOBI COXPAHUTH OT HACEKOMEIX 3€PHO
B DIeBaTopax, HPOMJIHATh, XpaHeHHe Kaprodels B OBOIMexpa-
HUJIUINAX, 3aKOHCEPBUPOBATH Te WM WHHIE TNHIIEBHIC W3[e-
musa. HKoHcepBHAg NIPOMBINLIEHHOCTh IIO3BOJAET XPAHATH
mociie TemI0BOR 00paGoTKE MACHBIE, PHIOHLEIE W OBOINHBIE
MPOIYKTHI.

EcrecrBenmno, KoTna MOHH3UPYOINAA PAgUAaNusa CTAla MI0-
CTYOHHEIM (PAKTOPOM B IPOMBIOUIGHHOCTH, TO BO MHOTHX
CcTpamaX MEPA CTAJIH HCCIEHOBATH BO3MOMKHOCTH HPHMEHE-
HEA paJuanuy JUIA YBEINIOHHsA CPOKOB XPAHEHWS HPOTYyK-
TOB IUTaHusA. BBeleHme B NUINEBYI0 TPOMBIIIIEHAOCT: HOBOIO
TeXHOIOTHIECKOTO IpreMa TPeGyeT MOKasaTemrbCTBa ero Imeje-
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C000pA3HOCTH, TEXHAYECKOW OCYIIEeCTBUMOCTH, HKOBOMUTE-
cKoil peHTabeIBHOCTH, COXpaHeHUS ¥ 00pab0OTalHEIX IPOXYK-
TOB IPATOHOCTH JJIA MHTAHES.

HamGonee 6Gricrpo m yGegmrenbHO OB pEmIeH MepPBHI
Bompoc. MHoToUncIeHHEEe WCCIEOBAHWS, NPOBEIEHHEIE
B GCCP, CITIA, Opanmunm m gpyrmx crpamax, yO0eauTelInHo
DOKasald, 9T0 MOHMBHPYIOMee W3IydeHHe AaeT [MOIIac 3mHa-
YATENBHO JIydIine PesyJIbTATEl, WeM [PYyrHe XAMUIECKHEe ¢
(msmIECKIe METONBI.

Eme B 1955 r. ma Ilepsoit BceMmpHOll KOH(EpEHIHNE IO
MUDHOMY HCHOJH30BAHMIO ATOMHOM pafmamum TeMOHCTPUPO-
BaJcsa Kaprodennb, O0IyUeHHOBIA Iepej 3aKIaKOA B OBOIIE-
XpaHmInma y-rygamMu B yMepernoir mose 8—10 kpam. OO6-
JIy4eHHBIe KIyOHM He OpOpacTaid, He TPATHIA CBOM KOMIIO-
HEHTH Ha PAas3BHTHE MPOPOCTKOB W MMEIH BHAJ MOJHOLEHHOTO
raprogens. HorTpoasusle KIyGEHM K 3TOMY BpeMeH:m (KOH-
(epeHIUA TPOXOMUIA B aBrycTe) NPOPOCIA M IOJHOCTHIO
YTPATHIN MAMIEBYI0 MeHHOCTD,

Janpreiimue weciaeqoBaEma MOKA3AAM, YTO OPH YMEpPEH-
HOM 0O0Jy49eHnm yrHETAeTCA JWIMb NPOPACTAHHEE IJA3KOB,
B TO BpEMsA KaK CTPYKTYypPa TKAHU, COMEP/RAaHHe KpaxMmalia,
A30THCTHIX BEIECTB, BATAMUHOB CYIIeCTBEHHO HE MEHAIOTCH.
Taxzmm o0pasoM, menecoo6pasHOCTh HNPEMEHEHMA Y-pajma-
Ouy OIA coXpaHeH:mA Kaprogdeids (a TamKe JIyKa, 9eCHOKA)
B BeCOHHE-JIETHZE MECANLl HE BHI3bIBAET COMHEHUS.

Hecronbko Gombmme [03bI 00IydeHHA TOTPEGOBANHCH,
g106BI MpeAympenuTh PasMIOKEHNe HACCKOMBIX-BPequTeIei
B 3epHE W OPOAYKTAaX ero mepepaboTHE NPW WX XPaHEHHH.
UccmemoBaEns mMOKA3aIM, UTO B3POCHBIE HACEKOMEIe YCTOM-
YUBBL K [EfCTBUIO pafuanumd W 9 WX YHAYTOKEHHA
HY)KHBL 09¢HD GONbINHe Mo3bl. JIMIMHKEN Ha PAasHBIX CTANUMAX
pasBuUTHA BechMa paamouyBCTBETENHHEL. [{03bl B 20—25 Kpajg
IOJHOCTHI0 HPepHIBAIA pPA3MHOMKEHHE HACEKOMEIX-BPeNHTe-
Jefi: WX BOCHPOW3BOOUTENbHAS (YHKIESA DPaJHOIYBCTBE-
rexpHa. Tarkum o6GpasoM, ecam 3epHO. (WA TPOAYKTEL €ro
mepepaGoTkE) OONYyIHTh Hepel XpPaHeHWEM B OTHX [03aX,
TO BpemmTend, o0LIYHO COMepIKAIMUEcs B HEM B MaJOM KOJId-
YecTBe, He PA3MHOKAIOTCA W He IMOPTAT MPOAYKT B IPOMEcce
er0 XPaHeHHA. JKCOEPUMEHTH ¢ aMOApHBIM JIOJTOHOCHKOM,
MEIEHNYHON OTHEBKO#, PHCOBBHIM JOITOBOCHKOM W IPYTHMHE
BPeIUTENAME MOKA3aMd IONHYI0 IeIeco06pPasHOCTh MCIIOMb-
30BAHAA JY4YeBON 3aJIePIKKU PA3BHTHA HACEKOMBIX-BpeHATe-
geit ma mpaxrmre. lIpnmensa Gomee Bbicokme mosnl (100—
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300 xpam), MoxHO MofBepraTh JE3HMHCEKIHH CYXO(PPYKTHL,
CYIIeHBIE OBOINM M NUINEBHE KOMI{EHTPATEHL.

Bricrpas mopua aron, miofor @ PPYyKTOB OPH XpaHEHHH
BBIBBIBAETCA PA3BATHEM MHUKPOOPTaHWSMOB, B INEPBYIO oOde-
pefb, IIECeHNM W IPpEOKOBOr0 Mumennsa. Hciam repMermueckm
YOAKOBAHHBIe ATOAH WAH (PYKTH MONBEPTHYTH Y-00Iyde-
umo fosoit 200—300 kpam, To MOKHO 3HAYATENHHO CHHUBHUTH
X 06CeMEHEHHOCTh IIECHEBEIMA CIOPAMHE W IPHOKOBEIM M-
ImeNEeM I TeM CaMbIM IPOJJINTL CPOX XpaHeHwWsd. Taw, mampm-
Mep, o0nydeHwe ymnaroBamHOW KIyOEWRE mosoir 250 papg
LO3BOJsAET YNIMHWTHL CPOKM XpameH:mA (OpH NOHIKEHHOH
reMueparype) ¢ 5—6 mo 12—13 gHelr, 9T0 meTaeT BO3MOIK-
HEIM €e TPAHCIOPTHPOBKY HA 3HAYATEIHHBIE DPACCTOSHUS,
Ha 10—15 cyrox mpojjieBalicsi CPOK XpaHeHHA OPHE TeMIe-
parype 22—25° C wepemnm, MaHIAPUHOB, amelbCHHOB, TO-
MaToB, BAHOrpaja UOPH HX OONyYeHUH B yIAKOBAHHOM BHJIe
mozamu 150—250 xpagq.

Ucnmoneayss «HeBUgEMBIe Iyd4m», MOKHO B3HAIMTEILHO
OPOMJINTh CPOKH XpaHeHHA (PPYKTOBEIX COKOB. OGBIYHEIA
MeToj, KOHCepBupoBamHA — mporpesanme no 80—100° C —
HemprmeMmieM: MeHAeTca BHL U BRyc coka. Ommo y-o0mydenme
TpefyeT BHICOKWX J[03 BBUIY CPABHUTENBHON DPaEOyCTOHTM-
BOCTH [IPOJEIKEli, BRI3HIBAIOMUX OpOYKeHWe W IMOPIY COKA IIPH
XpaHenmn. PagmoG@oorn MOpeioKuil HCI0Jb30BATh CBOM-
CTBO JRHBEIX KJIETOK PE3K0o MOBBIMATH CBOIO PAJUOTYBCTBU-
TEIBHOCTHL IPH HeOONBIIAX M3MEHEHWAX TeMmeparypsl. Ecam
mporpes cokoB o 50°C mmm mx ob6ryuenzme B mosze H00 mpasn
He [[aBAaJW 3HAYATEIHHOIO IPOJICHNA CPOKOB XPAaHEHUA CO-
KOB, To opgmoBpememmoe mneiictsme pammammm (500 kpag) =
mporpesa (50°C) mpmBommimo K mpeKpacHOMY d(PpeKTy: BH-
HOTPANIHBIA W AGIOYHBIA COKE IIOCIE TAKO#H 00pabOTKE MOTIH
xpaEuThea Gonee roma mpm 20°C.

Xopommue pesynsTarsl OBLIA IIOJIYYeHBI IPH JIy4eBOil 00-
paboTke YHOAKOBAHHOH CBHHWHBI, BETYWHBI, NTHIHL. sHape-
HBIe TPOMYKTH mpm obaydenum mx (600 xpapg) B mimacrm-
KOBBIX TIAKeTaX MOTYT XpaHHThCcA 0olee Tofja IPE KOMHAT-
HOIT TeMIeparype.

MmuoroumcieHHEEe HCCHG/OBAHASA IMOKABAIE IEPCIEKTHB-
HOCTHh HCHIOJBH30BAHAA Y-00IydeHmsA [JIS IPONIEHHSI CPOKOB
XpaHeHHs TPOAYKTOB MOpA: PHIOBI, KPEBETOK, KpaGoB W AP.
Tax, mampmMep, o6rygenue B posax 400—600 xpapy mmormx
COPTOB CBeKeH pHIOKI II03BOJAET NPONJIUTE €e XPAHEHN!e
¢ 4—7 nmeit mo 6—7 memens mpm 0—5°C. Ycmnmsatomee
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melicTBue o0XydeHHsA U IIporpeBa GBLIO IPOJEMOHCTPHPOBAHO
Ha MHOTTX PHIOHBIX IPOIYKTaX.

TarkmM o6pasom, B HacroAlmee BpeMs Ha OCHOBAHUU 00-
IIHPHBIX MCCIENOBAHHEN CTAJ0 SCHBIM, 9TO Y-pPajUalusg CIO-
cobHa CYINEeCTBEHHO MPOMINTh CPOKA XPAHEHWA MHOTHX
IHIEBHIX TMPORYKTOB. Bo MHOrmX crpamax TawiKe IIPOJEMOH-
CTPEpPOBaHA TeXHWYECKAaA OCYI[eCTBHMOCTH JIy4eBOi o6pa-
G6orkn mmmesmix upoxyktoB. B CCCP, Hamapme, ®@pamnum,
fAnoEwm w papme mpPyrmX CTPaH CKOHCTPYWPOBAHBI W WCITHI-
TaHBl IPOW3BOACTBEHHBIE YCTAHOBKU JIA MOTOIHOTO O0Iy-
YeHUS PA3NHYHHIX IAIIEBHIX IPOAYKTOB: Kaprodeis, sepHa,
mIomoB m Arog u fp. VcmompsyioTcs mepenBuiKHBIE yCTa-
HOBKU C mesmeM-137, cMoHTEpoBaHHEIE Ha aBTOMOOWIE,
cHa0)KeHHbIe TPAHCIOPTHON TEXHWKOU, ImepeMeInamiei Tapy
¢ OPORYKNIEEH depe3 aKTHBHYI 30HY NPH JUCTAEOHOHHOM
yOpaBleHHAW H COOTBeTcTBylomei samumTe. CyiecTByloT
MOIOHBIC CTamHOHApPHBIe YCTAHOBKU C KOHBellepHOI mojavei
Marepmala g o0IydeHms, MOETHpyeMble 3a OeTOHHO# mim
3eMJIAHOA 3amUTOM,

B Hacrosmee BpeMsa ONBITHO-IPOMBIMIICHHBIE YCTAHOBKI,
JleficTBYIOIIME B PA3IHIHBIX CTPAHAX, ACIOIB3YIOT B Ka4ecTBe
HCTOYHFKOB pagmanuu (ojiee YeTHIPeX MUIIMOHOB KIODH.

IKOHOMUIECKOe 00CITe0BAHNE HCIONB30BAHUA DPATMATIE
JJIS NPOJIeHUs CPOKOB XDAHEHWS IHWIEBHIX NPOXYKTOB IIO-
Ka3ajgo peHTaGe]bHOCTh HTOTO IpHeMa OpuW KpymHOMAcmTal-
HOM IDHEMEHEHHH C MOCTATOYHO BEICOKOH IPOMBBONATENH-
HocThlo. Tax, Hampmmep, DKOHOMHYECKEAE pacIeTHl, IIPOBE-
nmexasie B Hamame, CCCP, Hupepmampgax s RpYOHBIX
IIPOMBINIIEHEHIX YCTAHOBOK, IOKA3aJM SKOHOMHIECKYIO DEH-
Ta0edbHOCTh WX HpPH 3ajep/KKe NpopacTaEms Kaprodensd o
JIyKa, [e3WHCeKNWE pmca, 00608, KyKypyssl, NIMIeHANH,
MyKH., JKOHOMHUYECKAas BHITOJa NPH XPAaHEHWH NPOTYKTOB
BTHM METOMOM BO MHOIO pa3 IpeBHIIIAeT 3aTPATHl HA 5TOT
nporecc. Hamuranpabie 3aTpaThl HA YCTAHOBKE IPH IIOJHOMN
mX 3arpysKe OKYHNAlTCA B TEUYCHWE [ABYX-TPeX JIeT SKCIIya-
TaIuH,

W, makomenm, mociemHee, 9T0 TPeGOBANOCEH A IMIHPOKOTO
BHEJDEHHUS B IPAKTHKY METOMNOB JydeBoil 06paboTKm mummie-
BBIX IIPOJIyKTOB — CTPOTOe J0KA3aTelbCcTBO BO3MOMKHOCTH HC-
[OJIb30BAHUA HMX [UIA NHTAHNSA, HX IOJHOIEHHOCTH m 0es-
BPEIHOCTH JIa HaceleHusa. HeoOxommmo OBLIO TaKKe IIpe-
0JI0JIeTh H ICHXO0JOTHUECKHWir Gapbep, CyMecTBYOIUE y Ha-
CeJIeHWs, HACIBINIAHAOTO O BPeNHOM [eiicTBEM pafHanuml
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W B CHJIy JTOr0 OMMAcalomerocs «00My4eHHBIX» IPOXYKTOB.
Bce stm BOmpoCH HACTOJBKO BajKHBI, 4TO NIA HX DPEMIEHEA
TPOMBBOIUIACH MHOTOJNETHsA PaGoTa HEe TOJHKO OTHEIbHBIME
WHCTHTYTAMI B PasHBIX CTPAHAX, HO H B PAMKAaX KPYIHBIX
MERIYHAPOAHBIX TPOEKTOB, OprammsoBamEBIX Memmymapop-
HBEIM AareHTCTBOM 10 MEDPHOMY HCIONb30BAHUI0 ATOMHOM
DHEPIHUM.

Ilpesknme BCero cmemyeT OTMETHTH, 9TO PACIPOCTPAHEH-
fBIe Cpeqr HaceleHHs ONAaCeHHsa, He MOTYT JHm O0JydIeHHBIe
IPOAYKTH CTATh MCTOUYHHKAME PAfHANAN, HM HA UYeM He Ooc-
HOBAHH W MBIAITCA CJICACTBHEM HE3HAHNA SIEMOHTAPHBIX
3aKkoHOB (umsmkm. [lemo B TOM, UTO Y-pajuamusa W YCKOpPEeH-
HbIe DJIEKTPOHBI TeX DHEPTHA, KOTOPhle HCIOAB3YOTCH A
00JIy9eHNS NHWINEBHIX HPOAYKTOB, II0 CBOEM (PE3WYECKEM
mapamerpaM He MoryT (mpm nIOOGBIX 03aX) BBI3BATH Ha-
BEJICHAYI pPaJHOAKTHBHOCTL, TakmM o06pasoM, [IA OIpo-
Bep)KeHUA TAKUX OHAcCeHHWil Jmake He TPeOOBAIHUCH CIEIUAJIE-
HBI¢ HCCJICN0BAHHL.

Bomee cepbeseH BOmpoc 0 COXPaHEHHH NOJBONEHHBIX IIH-
TATEJIBHBIX CBOWCTB Yy OOJYIeHHBIX TPOAYKTOB. DBouabmas
uccaIemoBaTeNnbeKass pabora IOKasaja, 4TO B cocraBe 00Iy-
YEHHBIX HPOMYKTOB OTMEYEHH 09eHbL HeGOJbIIne M3MEHEHUS.
Anmanwmssr nDumimesoro kKaprodens, OGIYIeHHOT0O B [03aX
8—10 Kpan, moKasajm, 4TO B HEM B3HAUMTEABHO JydmOIe
COXpaHAETCA KpaxMaj, OelkH, a30THCThle BEIIECTBA U BHUTA-
MHOHBI II0 CPABHEHMIO ¢ HEOOIyIeHHBIM, KOTOPHIA yiKe B Be-
CeHHHe MECANE NpPH IPOPACTAHMM HAYWHAI pPAaCX0M0BaTh
BTH BemecTBa. AEamm3pl 3epHa, 00Iy4aeMOTo ¢ MeNbl yHmd-
TojKeHHA BpemmTeneir B gosax 25—100 kpap, morkasanm orT-
CYTCTBYIe HM3MEHEGHHS B HEM COfepsKaHma OelKa, Kpaxmaia,
JRUpa I BATAMIHHOTO KOMILIEKCA.

OGnyuenne CcyxOPpyKTOB JJIA [€3WHCEKNHUHI HE TOIBKO
He W3MEHANI0 mX BKYyC, LBET, 3al0aX W NHTATEIbHBIE CBOI-
cTBa, HO, HampoTmB, moBbmaixo Ha 15—30% mx mabyxae-
MOCTh W CKOPOCTb pAasBapUBAHWA NPH KyJIWHAPHON O6Gpa-
GoTke. y-00iyYeHWe ¢ MEeNbi0 DPOJIeHHs CPOKOB XDPaHEHU:
KYJINHADPHBIX H3JeJWH #M3 Msaca, PhIOBI, OMTOH OTHUIBI, CBH-
HUHEBI, 0eKOma He OTpaskalioch HA IHATATENBHON HNEHHOCTH
3THX HPOSYKTOB U HX OpraHojenTHIeckumx cpoificrsax. Cpas-
HEHWE METOM[0B Jyd4eBOil 06pabOTKA TMHINEBHX IPOLYKTIOB
¢ ApyrmME cmoco0aME KOHCePBHPOBAHHA (3aMOpaKmBaHME
WIK OPOrpeBadme) IOKA3HIBAET 3HAYNTEALHO JIydmmee CO-
XpaHeHNe CBejKero MPONYKTa OPH MeUcTBUE pafmaldu.
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3magnTensHo Gosee CIOMKHBIM OKA3aJCA BOIPOC O Oes-
BPEXHOCTH IHUIMEBBIX MOPOLYKTOB IOCHe JIy4eBOo 06GpaboTHm.
IlepBonawanbHO TpOBemeHHBIE WCCAENOBAHMA KAk y HAC
B crpaue, Tak u B8 CIIA, Kamagne m ®PI' mMenm menbio mpo-
CIe[UTD, He BBIABATCA JIM TOKCHIECKHE CBOACTBA y OOIydeH-
HBIX THINEBHIX HPONYKTOB HPH [INTEILHOM CKAPMINBAHIH
HOTOIBITHBIM KABOTHBIM. B 0IBITE HCIOIB30BANNACE 0GIYTEOH-
mbie Msaco, peifa, sepmo. O6rramo Gomee 509 obmero pamm-
OHA MOMOUBITHBIX JKUBOTHBIX COCTOSMIO W3 OONYICHHBIX IPO-
nykroB. VcciemoBamms OBLIE OpOBEAENHI Ha Kpbicax, cola-
RaXx, nrane, obespanax. JliaurenpHocTs sKcmepmMmenTta or 1,5
mo D mer (B pame paboT OXBATHIBANOCH [0 O IOKOJEHWIA
kpoickl). HcenemoBammeh [o3bI 06yYeHus TPOTYKTOB MH-
ragaa or 000—600 wpag mo 5 mpax. B mpormecce sucmepu-
MEHTOB YYHTHIBAINCH 00INee COCTOSHUe ¥ IIOBEIeHWE KO-
BOTHBIX, WX BeC, MPONOIKUTEILHOCTL JKU3HH, 3aboseBae-
MOCTB, MOP(ONIOLEA KPOBH, (DaromurapHas aKTHBHOCTH, GHO-
XIMAYeCKHe IOKazaTenlm OOMEHAa, MaTONOro-aHATOMIAIECKHE
TIOKa3aTeJd, BOCIPOM3BOJUTENbHEIE (DYHKIUE. Bce aTm mc-
CIeNOBAHWS HE MOO3BONWIA BHIABHTL KAKAX-ITA00 TOKCHTE-
CKHUX CBOWCTB y 00Myd4eHHBIX NpPORXyKTOB. Ha WX OCHOBaHOHI
OpraHEl CAHNTAPHO-TUTHEHWIECKOTO KOHTPOIA psAda CTPaH
BHITAJIW Pa3pemieHEns Ha BBINYCK OIBITHBIX MapTHil 06IydeH-
TBIX MPOAYKTOB [JIs YIOTPEOIeHNA TeIOBEKOM,

Opmaro ® xommy 60-x romoB B MedaTH CTANW IOAB-
AATHCA OTHEALHBIe coo0menus o6 o0pasoBamuu B 00JydYeH-
HBIX DACTHTEIHHBIX MW JRUBOTHBIX TKAHAX BeIecTB, 00Ja-
TAOIINX MyTareHHHBIMU cBoiicTBamMu. Taw, coBeTCKue ydIeHbIe
TIOKA3any, 9T0 IpH O0Ay9IeHMH KiayOHed waprodels B HEUX
BO3pacTaeT KOJIWIECTBO XWHOWMTHBIX TOKCHHOB, 00JIafaioIInX
cBOiicTBAMHU MyTarema. AHamormdnble MaHHEE OITyOIHKOBAIN
AHAUACKAE W ATOHCKHE HCCIe0BaTeIM.

Ilo mpepnosxenmio 00beIWHEHHOTO KOMHUTETA HKCIEPTOB
Tpex MeRmyHapomueix oprammsamuii  (DAO, MATATO
z BO3) 06nuto pememo mpoBeCTH FOMOJHUTENLHEIE HCCIE0-
BaHNs MYTareHHBIX CBOMCTB OONYYOHHBIX THINEBHEIX ITPOMYK-
toB. MccnemoBanmss o6myueHHOro Msca B IIXPOKOM Mac-
mrabe mposofuiauch B Tedenme paga gder 8 CHIA. Bomarmas
mporpaMma, uHaHCHpPyeMas 23 crpamamu, OblIa BHIIIONHEHA
B paMKaX MeXgyHapogmoro mnpoexta B Hapmcpys (®PT)
mo samanmio MATATI.

B CCCP peranbEo wmceiemoBalmech MyTareéHHBIe Belre-
cTBa, o0pasynmueca B o6rydenroM Kaprogene. Ilpm crapm-
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AMBAHAM HTHX BeHIeCTB MHImMAaM (CaMIaM) BBIABAIOCH IIO=
BHIIIGHNE MYTHPOBAaBmEX KjieToR B cuepme. Ho B To ke
BpeMs 00pasyiomuecda MO BIXAHHOM OGIyIeHWS MYTareHbL
OKa3aluch O4YeHE HecToMKmMmm. VX ymaBaloch 0O0HADYKHTH
TOJIBKO HEMe/JIeHHO mocie OOJydIeHWS B CHIPOM Kaprodele.
IIpm xpameHWEm MyTareHHBIe BEIIECTBA OBICTPO WCYE3AJIH,
m depes 3—4 MecAma KIyOEM HX y:Ke He COlep:Raidm. ITH
BEIMEeCcTBA TaKKe pacmamanmch npd HarpeBaHuum. CBapeHHEIH
Kaproess, NPHUTOTOBICHHEI TOTYAC TOCHE OONyIeHUI, HO
COMEPHAT ¥ CJIENOB BTHX MYTareHOB.

B 1976 r. Bcemupmas OpraEmsanms 3IpPaBOOXPAHEHHS
paccMoTpella JaHHBE MEXIYHAPOJHOrO0 IPOeKTa IO HCCiIefo-
BAHUI0 TAKCHIHOCTH OOMYICHHBIX NUIMEBHIX HPOAYKTOB M
BAKIIOYMIA, YTO OHU He Gojiee BPeXHBI, 1eM OOHIIHBIE IAINe-
BHI® IPONYKTHI, cofiepyKamme B HEYJIOBAMO MAJBIX KOIMYe-
cTBax MyTtaremsl. [leficTBATENHHO, TOHKWE METOJBI MCCIeI0-
BaHZA HO3BOIWIN YCTAHOBETH 00pasoBamme (B MAJEIX KOIA-
9ecTBaX) IPOMYKTOB OKRUCICHHA HEHACHINEHHBIX JKIPHEIX
KHCJIOT, 00afaloIqaX MyTareHHBIMA CBOMCTBaMH, HOpH IOJ-
JRAPUBAHME HOPOAYKTOB HA pacTHTenbHOM Macie. Bce romue-
HEIe HBJIENUA W3 PHIOBI W MsACA COMEP:KAT CIENHl MYTAreHOB,
o6pasyiomuxcsa B Opomecce KOMYEHHUS., 3ePHO, HPOJaBacMoe
HA MEMIYHAPONHOM pHIHKE, CONEPIKAT MyTareHHBE IQCTH-
MU X CPEJICTBA, KOTOPHIME OKYPHBAIM €r0 IPW XPAHEeHHH
HA 9JeBaropax /IS 3AmMUATHl OT HACEKOMBIX-BpeqaTelnei.
Takum 0GpasoM, B 0GIyIeHHEBIX NUIIEBBIX MPOJYKTAX HE BBI-
ABNTEeHO O0PA30BAHMA MYTAreHOB B OIACHBIX IS 3TOPOBLA
KOJNAYECTBAX.

B macrosmee Bpema B 18 crpamax B NIPOMEIIIIEHHOM
Macmrabe HeBHAMMEIE JYYH HCIONB3YIOTCA A HPOICHUS
xpamenns Goxee 25 BUIOB PA3MMYHBIX TMAIIEBHIX IPOIYKTOB.
Jlomn y)He HAYEHAIOT IPHBEIKATh, KOrfa Ha GOpTy amepm-
KAaHCKHX CaMOJIeTOB Ha 3aBTPAK OHH IOAydYaloT Om@rurexc
B IIaCTMAaccOBOIl yIaKkoBKe, Ha Koropoit mammcamo: «Cre-
PUIBLEOCTH TapaHTHpOBama aydeBoit oGpaborroit». Ha BmyT-
PeHHEe W ME:XIYHADPONHBIE DPHIHKE HOCTYNAOT KYpHI, I'yCH,
WHAEHRT, [OJIr0 Xpamsmmecs Omarofaps Jyd4eBOH KOHCEp-
BaOud.

B Anonmm B mpomsinurensoM Macmrale oGIyYaloT o BHI-
OycKaloT Ha pHIHOK Kaprodens. Hacelemme moxymaeT ero
OXOTHEe, TAK KaK OH Jy9YIle COXPAHIETCA B JKAPKOEe BpeMs.

Pemenne psaga TeXmoJIOrHIECKWX W 9KOHOMHYECKHX IIPO-
GIeM MO3BOJHMT JIY4eBOMY METOXY SaHATH IPOYHOE MECTO
B ININEBOA IPOMBINIIEHHOCTH,



T'xasa 10
JIIOIW, BYABTE BIAUTEJbHBI!

Eciu mnpm pasymMHOM WCHOONL30BAHWE HEBHAUMEIE JIYIH
HECYT B3I0POBbe, MOBHINIEHHE yPO/KaeB, CIOCOGCTBYIOT Gma-
TOCOCTOAHMIO HApPORA, TO B PYKAX MEPOBOH pEAKIHE OHH
JIETKO TIPEBPAIalOTCa B OPYAMe MaccoBoro yOmiicTBa m BOEH-
HOoro manTtaska. Hefitponnas Gomba — HOBas PaBHOBHTHOCTH
AMEePHOTO OPYIKHA, IOpajkalImas CHiIa KOTOporo 0o0ycioB-
JleHA B NEPBYI0 OUepefqb MOIIHHIM HEATPOHHHIM H3IyIeHHEeM.

Wormsmpyloman pagmanusa — 5T0 NPUAENAMHATBHO HOBEIIL
¢arTop, KOTOPHIM OTIHIAETCA NI060e AMEPHOE OpYMKHe OT
IpuMendaBOIerocs panee. AToMmbie 0OMOBI MOPaRAIOT TPEKILe
BCET0 OTrPpOMEOIl cmioil B3pPHIBHOH BOJHBI, BHICOKOH TeMIepa-
Typoil (MIINWOHHEI TPAfyCcOB B SIHUNEHTPE) U pPajmammei oT
B3DBIBA E OT BHIIAMAOIIAX PAfMOAKTHBHBIX ocagkoB. Bomo-
pOAHAs, WIW TepMosjepHas, Oomba maerT sHAYATENBHO Golee
cunpHOe HelTpoHHoe mamydemume. Helirpomnaa Gom6a — 510
YMEHBIIeHHBI BapHaHT BOJOPOTHON, cO CHIKEHHON ymapHOI
BOJNHOH, Tak YTO Ha MEPBBIA IUIAH BBIIBHTAETCHS HEHTPOHHOE
obnydenne GONDLIION HEpPrww, HpPOHUKAIONIee 3a OPOHIO TaH-
KOB T cTeHBI GoM60yOe KT,

IIpm B3pbIBe ONHO- WA [BYXKUIOTOHHOII HEHTPOHHON
6om6e1 B pamuyce 0,5 KM 0T Mecra B3pHIBa, TIe M03a 0OIy-
wenma Gymer mpeBbimath 10 xpaj, BeIemcTBEe mOpajKeHUA
TIeHTPANbHON HEPBHON CHCTeMHI y Mofieil Gymer yiKe B mepPBBIe
O MUH HACTyIATh KOMAaTO3I0e COCTOAHHE W MejeHHasd
cMepTh B Tedenne 24—48 q. Jlioqm, maxomdmuecs najibime OT
MecTa B3peBa (Ha paccrogmdu 7o 1 kM), mMOTydaT MEHBIIYIO,
HO BCE K€ CMEepTelNbHYI0 M03y. ¥ HUX COXPAHHUTCS CO3HAHME,
HO uepes 24—28 u maumHeTcA TAMKeNad JydeBag OOJE3HB;
CMepTh HACTYIHUT B TeYeHWE HECKONBKUX Helelb. B pamgmyce
o0 2 KM Bce o0pedeHBl Ha OT[aJeHHBIE IMOCIENCTBHS OOIy-
YeHHS.

Hyxuo mofitm mo mpalimero mummumsma, 9TOOH PEKIAMUIPO-
BaTh HeliTpommEylo GomOy, Kax 310 menaior remepamsr HATO,
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KaKk KaKkoe-TO HOBoe, 'yMaHHOE OPY:KHe, MajJio paspylalomee
TOpofa W Hecylmee «OBICTPYIO» U «IErKyo» cMeprh. IlomaTHA
Ta BOJHA BOBMYINEHWS W IIPOTECTA, KOTOPAA TPOKATHIACH IO
BceM cTpaHaM KEBpombl, mpormB pasMeleHuA HEATPOHHBIX
60oM0 B BTEHX cTpamax, KaK 9TO INIAHHPYIOT cTpaTerw us IleH-
raroHa. OmacHOCTh NPUHATHA HEATPOHHOTO OPYHKHA 3aKIIO-
9aeTcsa B TOM, 9TO OHO Kak OBl y3aKOHWBAET HCIIONb30BAHUE
ANEPHOTO OPY)KUS U CO3JAeT PEATbHYI Yrposy sHepHOI
BOWHHI ¢ €€ THOEIbHBIMHA IIOCIENCTBHAME IJA 9eI0BEYECTBA.

Mo6unusysa o6ImecTBeHHOCTh HA AKTHBHYI0 GOph0y MpOTHB
TOHKH BOOPY;KEHHU W yIPO3bl A[ePHON BOHHEI, BeIUKHHA rpak-
JlaHWH HaIIeTo CTOJeTHsd, HeyToMuMbIi Goper 3a mup Dpeme-
pur Hoamo-Kiopm ma BeeMumpmoM KoHrpecce CTPOHHEKOB
mupa B ITapmxe B 1949 r. crasam: «Kasmmgeiii m3 Muminonos
II0fielf, COCTABJIAINUX HAPOMABI, KOTOPHIM YTPOKaeT BOHHA,
JMOJKEeH MOHATH, 9To mpobmemMa Boitmet m Mwupa saBasgercsa
ero JWYHON mpoGieMoil, 9T0 OHa €ro 3aTParmBaeT HEIOCPe[-
CTBEHHO W OH He MOKET OT Hee YKIOHUTECA. .. M yramem
Ha 0IIACHOCTH BOMHBI TEM, KTO €€ eme He BHIAT...» |,

O BO3MOKHBIX MHOCTENCTBUAX SAMEPHON BOMHBL He pas
nmecanu coenqumanmctsl. Cefigac, KOrfa HAMETHINCH IIYTH CMAT-
YeHUSA MEKJYHAPOMHON HATPAKEHHOCTH, CAEJAHBl MEepBbIe
IMarm paspAfKH, Hed MHUPHOTO COCYIIEeCTBOBAHZSA 3aBOEBBI-
BAIOT YMBI UeJOBEUECTBA, HENh3A HM HA MHUHYTY 3a0BIBATH,
K 9eMy MOJKeT IIPUBECTM HATHETAHWE HATIPAMKEHHOCTH, IIPO-
maranjia HOBOH MEPOBOil BoimEI. I'pynma skcmepros Opramm-
sagqua O0nemmmennpix Hammit B mokimaje, OpencTaBIeHHOM
T'erepanbmoit Accambuee OOH 10 oxrsabpsa 1967 r., mogpoGuo
IpoaHATH3MPOBAJA MOCIECTBYSA MOIAfaHAA METaTOHHON Tep-
MoffepHO# GOMOBI B COBPEMEHHBIH TOpOf, INIOIATbIO
250 ¥M? ¢ macememmem 1160 terc. smmremeir. Ilpm mazeMmOM
B3PBIBE OKOJO TPETH JOMOB Gy[AeT MOJIHOCTHIO pPaspyIIeHa,
a BrTOpag TpeTh OymeT CWIHHO IOBpeKAeHA. TOIBKO OFHA
Tpers Oyfmer paspymiema dacTWYHO, T. €. NOMa IOTEPAIT
[BepW, KPHIIN, OKHAa. BsphiBHAA BOIHA Pas3pyMIAT BOKOCHAO-
JReHEe, KAHAIN3ANUOHAYI0 CHCTeMY, MOfady rasa M JIeRIPH-
gecTBa; OYNyT paspyIIensl JOPOTH W BCE CPEACTBA cOOGIe-
HUAL.

Ilpz amamormamoM B3pbiBe B BO3MyXe Hajy ropogoM (Ha
BEICOTe IPEMEDPHO 3 KM) paspylIeHmsa Ha Bcell INIomajgm ro-

lmafggﬂbCRaﬂ M. Hommo-Kopm. M.: Momogas rsapams, 1959,
c. 180.
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pofta crayrcs eme cmapmee. Opmaxo rumGens Jofeir m 06-
IMuii Xaoc B TAKOM Tropojie BEI30BET HE TOJHKO B3PHIBHAA
BOJHA, HO W TEIVIOBOE M CBETOBO@ M3Iy4eHHE B MOMEHT
B3pEIBa. TeMmmeparypa B HECKOIbKO MEJIIHOHOB IDPafycoB
o0pasyeT OrHeHHEIl map, GYKBAJIBHO CKHraloIuil Bce B pa-
Juyce HECKOIBKUX KmioMerpoB. OTHEHEBI cMepd, BO3HHK-
MU B MecTe B3DHIBA, OKAPEI, BCOLIXHYBINAE OJHOBPEMEHHO
Ha BCEH TePPHTOPHHU ropofa (IPE HOIHOM OTCYTCTBHE CPEJICTB
0OpBOBI ¢ HOMHA m3-3a PaspyMIeHHOIO BOAOCHAG:KeHHs), Gy-
YT cuocoGeTBoBaThH 00Meil Me3oprann3anum.

Ilopcuersr mokassBaloT, 9T0 IpH MomafaHud GoMOBI MOII-
socthio B 1 Mt Tperp Hacesenus ropofa, T. e. oxoxo 300 THIC.
9deoBeK, IOTMOHET OT B3pHIBa W mOKapoB, a mo 90 TeIC. —
IOXYYUT Cephe3HBIe pAaHeHWsd, TpeOyoIine MeJUIHHCKOHR
momomu. Oxono 90 Thic. mormGHET B IEPBHE [BA MHA B pe-
syabraTe CHJIBHOTO o0MydIeHHA. Taxmm 06pasoM, HmOTEOHET
50% Bcex sruTenei.

ITo momcueram amepmranckoro ygemoro T. Crombe, omy0-
auroBaHEEIM B 1964 r., B ciyuae B3peiBa B BO3gyxe GoMOEHI
B 20 Mr mag MarxsrresoM (meHTpasibHas dwactb Hblo-
Mopra), mmeomum 8 Mum. mureneir, Gymer yOuTo OKOIO
6 maH. genoBex. Homeuno, mcmonpzoBanme yOesRum U yKPHI-
THH, OpefBApUTENbHAS DBAKyamud HACEIEHHS H3 TOPOAA
cEmadar stx nudpsl. TeM me MeHee mpHBefleHHBIE TPEMEPHI
TOCTATOYHO APKO JEMOHCTPHPYIOT MOPAsKAOIIYI0 CHIY CO-
BPeMEHHEBIX SePHBIX GoM6.

Yr0651 DOIHOCTHIO MPEJCTABATE IIOCHE/CTBAA HCIOIb30Ba-
HOA AREPHOTO OPYIKUSI, MAJ0 MMETh IMPeICTaBIeHTe O Paspy-
marmeM meficTBum ofHoi GoMOb. Hamo 3maTh, 0 KaKoM KO-
ImYecTBe TAKUX GOMO MOKeT HATH PeYh B CIyIae BOZHEKHO-
BeHOA AfepHO# BOHHEL. XOTA pasMepsl AJEPHEIX 3aHacoB
HOKOrfla He OyOINKOBAINNCH, ONHAKO AMEPHKAHCKHA HCCIe-
posarexb P. Jlomm eme B 1962 r. B BRIIymeHHON MM KHZTE
ImpefcTaBma STH INUQPEHl HA OCHOBAHUU ONYGIMKOBAHHBEIX
JAaHHBEIX O DPOMBIILICHHOM IIOTEHIWANe OCHOBHEIX IIPOH3-
BOJICTB IO CO3[AHUI0 sAfepHOro opyxua. Ilo ero momcaeram,
CIIA x 1967 r. Gygyr wmMeTh 3amacsl ANEPHOTO OPYIKHEA,
omeHMBaeMble Mmuamapaamm TouE TpmEmTpoTomyoia (THT).

Jix. Hemmemu eme B 1960 r. saasmi, 910 3amacsl sAep-
HOTO ODPY’KEA Bo BceM mupe sxsmBamentnsl 30 miupp. 1. THT.
ITo muenMansEEIM omenkam B 1970 r. sra mudpa yBermdm-
Jlach B [IBa pasa. JTO 03HAYAET, YTO B APCEHANIAX MUpa Xpa-
HOTCS, BepHee HAXOJHTCA B COCTOAHAH G0€BOil TOTOBHOCTH,
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oroito 60 Teic. 6om6 mommocThio 1 Mt mam 3 mum. Takmx
6om6, xaxme B 1945 r. Obuim cOpomensl Ha XEPOCHMy H
Haracaxm.

@. DBaprabm, pguperrop MexayHapogHOr0 MHCTHATYTA
mupa B CTOKrombMme, B craThe, omybOiamkoBaEHoi B 1977 r.,
ommieT, 49T0 TOoAsKO B EBpome mHaxopmmrea okoio 10 THIC.
e[MHNOI, TAKTHYECKOTO SAEPHOTO OPYIKEsA, M3 KOTOPHX 6 THIC.
aMEPHKAHCKOI0 IIPOMCXOKICHI.

TpymEo B0OGpasUTh BCHO MONIL W IOTEHOHWAJ DPaspyIIH-
TEJBHOTO JIGWCTBHA, CKPHITHIA 3a STEMH OudpamMu. 3amackl
AJEPHOT0 OPYKEA JOCTATOYHBI, YTOOHLI HECKONBKO pa3 yHHEI-
TOKETH NUBWIN3ANMI0O M KYIbTYpy Ha HaIled miamere.

B amreparype He pa3 amaJIm3HPOBANECH CIyIAW YCIOB-
HOTO SAEPHOr0 HAUAfleHWd HA Ty WM WHYK CTpaEy. Dme
B 1959 r. B CIHA OG6GnefmEeHELIA KOMHATeT IO AaTOMHOR
SHEPrdN ONyGIMKOBAN CBOM HOMCYETHI Pe3YIbTATOB SEPHOIO
HamajeHnsa Ha 224 coBeTCKEX 00bexTa, B ToM umciae Ha 71
ropop. Ilpemmonaramocs, dro Gymer c6Gpomemo 263 GoMOBI
obmeit MmommocTeio 1446 M. Ilo sTHM moOfCYeTaM, IPH TAKOM
HamajfieHEnH 42 MuH. 9enoBer OGyayr yOomrel, 17 MiH. delloBex
TSAREJI0 paHeHH! u 21 MJIH. JemoBeK MOTHGHET OT PaHOAKTHB-
HBIX 0cafikoB. Mtor — 80 mum. :xepTs!

B mowmapge remepanpmoro cexperaps OOH B 1967 r.
TMPUBOJATCA THUMOTETHIECKHE TaHHBIE O Pe3yIbTaTax aTOM-
voro managenus Ha CIIIA. Ecam 6ymer cOpomero 400 Gomb
momumocteio B 10 Mt ma pafiomsl Goabmzx ropofioB, Goxee
nosoBuEH! Beero macenenusa CIITA (oxomo 200 MiH. wenoBeK),
moruGuet, 0T 70 Mo 909% OCHOBHEIX OTpacieil TPOMEIOIIIEEHEO-
CTH BEHIAfleT W3 cTPosd. PaspymeHme KOMMYHUKALOWH, JHHAN
sHepromepefad, OTCYTCTBHE IPOAYKTOB NHTAHWS BEI30BET
o0IIyI0 e30Pranm3amui0 SKOEOMIIECKOM JRU3HA CTPAHEL.

Taxux pacueToB ObLIO CHEIAHO MEOMKECTBO. SI3BIKOM Cy-
XuX Oudp IOBECTBYIOT BOGHEHSIE CTPATETE O IPONEHTAX
rubenn, o pasmMepax nopakenus. Ho atm qudper He 0TpasKaOT
TOr0 HEUEepeIaBaeMOro xXaoca, KOTOPHIi BOSHHKHET B CTDAHe,
mopseprmeiica manamenmio. ['py[sl pasBajJimHE BMECTO I[BETY-
mero ropopa. Ilomapsi, oxparmBmue Bce KBapramsl. OrEeH-
HEle cMepud, Oymylomume Ha BceM mpocrpamcrBe. OGesymes-
Imde OCTABIIWECA B JKUBBIX JIOW, 0e3 CPeACcTB COoOOINeHNA,
0e3 NPONYKTOB muTammsA, 0es MegAIuHECKON momomm, Mmi-
JIHOHEL TPYIOB, 3apPajKAIOIIZIX BO3AYyX. [BIcAYA CoIIexMIHEX
¢ yma. OTcyTeTBEE 3JI€KTPUYECTBA, ra3a, KAHAIUZANEH, TOPOT
¥ CcpefcTB mepenBmKenmsd. Toinel o6e3yMeBIIEX JOfeil Ge3
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KpoBa ¥ IHIH, paHeHble 000iUKEHHBIE, OCIEINIENHbIE BO
BpeMs B3pbiBa. Bor ToT (PoH, Ha KOTOPOM BCTyIIaeT B Mei-
CTBHE BTOPO, He MeHee CTPAIIHEIA (DAKTODP AAePHOH BOHHEI —
PaJTOAKTHBHOCTE.

IIpm B3peIBe ;0G0 simepHOit GOMOBI BOSHEKAIOT TPH HC-
TOYHEUKA DAHAIMOHHON OMACHOCTH: HEATPOHHOE H Y-HBIyde-
HHEe B MOMEHT B3PHIBA; BHIGPOC B OKPY’KAIOIEe IIPOCTPAHCTBO
PaJUHOaKTHBHBIX  NPOAYKTOB  fejeHmA  (pafHOAKTHBHEBIE
ocagkm); o0pasoBamwme I0J] BIHAHEEM HEATDPOHHOTO WBIY-
YeHHNA PafMOAaKTHBHEIX W30TOIOB B OKPY/RAOIIe#l cpefie (Ha-
BeJleEHAA PafHOaKTHBHOCTH). BenuwduHEl 9THX HCTOIHHUKOE,
UX B3HAaYeHWe W DOCIEACTBHS OYOyT CHIBHO BapbEPOBATh
B BaBHCEMOCTH OT KAY€CTBA IPUMEHEHHOTO OPYKHS, €T0 MOI-
HOCTH, ORMHOYHOTO WJIW COBMECTHOIO MEICTBHS, MEcrTa B3DPHIBA
(ma 3emme, B BO3AyXe, IOJ BOJOI) M APYrHX OOCTOATENLCTB.
OpHako KasABIl m3 HUX HeceT OONBIIYI0 OMACHOCTH, OCO-
feHHO IIPE MAaCCOBOM HCHOJH30BAHUM SHNEPHOTO OPYHKHS.

JI1060#t samepHEIT B3pHB, GyAL TO aTOMHAS, BOXOPOAHAS
uIn HeliTpoHHAsS GoM0Oa, CONPOBOKIAETCA MOIIHBIM HEHTpPOH-
HBIM 1 y-m3IydenmeM. IIpm B3priBe OoMObl MomuoCcThI0 1 Mt
H3Iy9eHNE TAKOBO, 4TO JayKe HA pacCToAHm:m 7o 6 ®M or
MecTa B3DHIBA BBIB0OBET rubenn 00MyIeHHBIX Hiofiell B Teue-
gme 1—2 cyrox. Takum o6pasom, Te, KTo He yOUT B MEHT-
palbHOM pailOHe B3PHIBA yMAaPHON BOJHON M BBICOKOH TeMIIe-
parypoi, mOTEOHYT OT pPAfiHANUOHHOr0 MOPayKeHHA. TOINBKO
HOCTATOYHO TINIYOOKO DPACHOJOKeHHEe YOeMKHIla CMOTYT 3a-
IMATATh OT HEIOCPE[CTBEHHOTO [efiCTBUA HPOHUKAIOIIER
pagmanum,

Ha paccrogamm mo 10—12 M oT snumenTpa yMeHBIIAKO-
muecsa J03Bl HEMOCPECTBEHHOr0 00NyUYeEna OYIYT BHIBBIBATH
Iy9eByI0 OONE3HL PA3IWYHOM TAIKECTH, MIAMYIOCST, KaKk H3-
BectHO, 1—2 Mecama. ITo HaHeceT 3HAYMTEIHHBIA YPOH HA-
ceeHUI0, 0COOGHHO €CIW YYeCTh e30praHmsariio, Koropasd
3HAUUTEIHHO YMEHBLOIUT BO3MOMKHOCTH TOCIHATANN3ANAN K
JIeTeHA.

IIpm wmenmonp3oBaEuUM 060r0 ANEPHOrO OPYIRHA MPOUCXO-
ouT obpasoBaEme GONBIIOr0 KOIMIECTBA PAAUMOAKTHBHEIX BE-
mecTB. Oco6eEHO BennKo mX 06pasoBaHme IPH B3DPHIBE aTOM-
HBEIX U aTOMEHO-BOZOpomHEIX Gom6. Ciefmyer oTMeTHTb, 9TO
TepMosAAepHEbIe OOMOBI, KOTOpBIe PEKIAMUPOBAJ ONHO BpeMdA
IlerraroE Kak AKOOBI «IWCTHIEY GOMOHI, He HAIOIHE Pajmo-
AKTHBHEIX BHIOPOCOB, B MIefICTBUTEILHOCTH HMEIOT ATOMHYIO
fom0y B KadecTBe 3zamajia, BCerga HAal0T pPajHOAKTHBHEIE
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OCaJKH, KOIMIECTBO KOTOPHIX PE3KO BOBpacTaer IPH HazeM-
HOM B3pHIBe H3-3a 00DAa30BAHHA PANMOHYKIUIOB IIOf BIHA-
HEEM HeATPOHOB.

Boanpmoe wommdaectBO pammoORyKIZIOB 6GyfAeT 00pazOBEI-
BaThCA IION BIXAHWEM HEATPOHOB W IPH B3pHIBe HefiTpoHHOi
6omObl. Yacts 0Gpasymomuxcs IpH B3pHIBe PafHOAKTEBHBIX
BEIECTB CMEMIMBAGTCS ¢ YaCTHNAME, BHIOPONIEHHBIMA B aT-
Mocdepy CHION B3pHIBA, M, B3IETEB HA BHICOTY HECKOIBKEX
KAJIOMETPOB, HAUWHAET OBICTPO O0CENaTh, MaBasg B ONHIKaiOIMe
CYTKE DOCIe B3PbIBA TaK HA3BIBAEMBIe MECTHHIE PATHOAKTHB-
Hble ocamku. B zaBmcumocTm OT cHIBl W HADPABIEHUS BETPA
9TH OCaJKZ MOTYT BEIDAKaTh Ha paccrogmuax fo o00—700 km
OoT Mecra B3phiBa. Hak roBOPWIOCH, NPH B3PHIBe aMEPHKAH-
IaMI aTOMHO-BOJOPONHON GoMOBI MomuocThio 15 MT Ha 0-Be
Brruen B Tmxom oxeame (1954 r.) samoEcKWe MOpAKH, Ha-
xogmBmuecs Ha paccroaumm okoio 130 kM or mMecra B3pPHIBA,
OBLIE CEPHE3HO MOPAyKEHBI TAKUMU (MECTHBIMM OCATKaMM».

Ilo onyGnuroBamEBIM [AaHHBIM; BeIHYZEHA O00IYyYEeHHOCTH
3a 96 4 mocme B3ppiBa (B HaIpaBICHWM BeTpa) AaKe HA
paccrogamn 250 M mocrmrama 1000 pam, T. e. Gbuta cmep-
TeNbHA [JIA JIHUIN, HAXOQUBIIEXCA B »tHx MecraX. Ocamkm
BHITAMan® B TWXOM OKeaHe, W OT HHX IIOCTPANaNH, KPOMe
ANONCKAX MOPAKOB, JHMb ;KuTedn MapmamibCKuX 0CTPOBOB.
IIpemcraBbre ceGe oGcramoBKy sAmepHoil Boiimbl B Espore,
B CIIMA, B m060it rycTOHACEIEHEOR CTPaHe, TAE¢ ONUH TOPOLK
HAXOMUTCA HENANEKO OT APYroro, M cpasy CTAHET sCHA Or-
POMHAA ONACHOCTh /I HACEJIEHHA OT TAK HA3BIBAEMBIX
(MECTHHIX PaJ[H0AKTHBHBIX 0CATKOBY.

B moxmage remepanpuoro cexperapa OOH, o KoTopom mer
yiKe YIOMUHAIW, IPHBENEHEl MOACYeTH 00AYyYeHHOCTH Hace-
JeHWS MECTHBIME pANUOAKTHUBIBIME OcCagKkaM# B cilydae
B3peBa samepuoil 6oMGbl MomuocThio 20 Mt B ropome I'am-
Oypre. Ilpu ceseproM Berpe B Bpememe (pacmomosxeHHOM
B 75 kM or T'amGypra ma tro-samag) mWim B lammoBepe
(oxomo 140 kM Ha IOr) pagmamEOHHAS 032 OT MECTHBIX OCAJl-
KOB B3a Ommwwafimue 48 u T1ocie B3PHIBA  IPEBHICAT
1000 pam, T. e. 6ymer aGcoMIOTHO cMEPTEIbHA IS YEIOBEKa.

IIpm B3pwiBe smepmoir 6oMOsI Mormmoctsio 15 Mr B Jlom-
moHe (Ipm Joro-BoctouHOM BeTpe) ma Geperax Dpamnmmm srm
OCafiKE CO3JaNyT CMepTelbHble YPOBHH pajuamnud B paiione
Pyama, Bose m mame B Ilapmie (Ha paccroAEHu TMPHEMEPHO
500 uMm), rme mosnt 6ymyr mocrurats 300 paj, BEI3BIBAA JIy-
9eByi0 Goxesnn ¢ 15%-mBIM cMepTENbHEIM HCXOMOM.
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Bcee atm pacuers chenmamsl mus ofmEol Gom6wI. B caygae
ANepHON BOMHLI, KOrfla B KOPOTKEI NPOMEKYTOK BPEMEHIN
MOryT OHITH COpOIIEHHI [ECATKH H COTHEH 060MO, 5TH 30HH
PACIPOCTPAHEHUA MECTHBIX PAJHOAKTHBHBIX OCAJ[KOB HATHYT
IepeKpemuBaThCsa. HOMTIecTBO 0CAIKOB OT PA3HLIX B3PHIBOB
Oyler cyMMmpoBaThca, 9TO Hemsbe:mHO mpmBemer (HasKe Ha
paccrogamax B 400—600 KM or MecTa B3PHIBA) K BHIOANIEHIIO
TAKAX YPOBHEH PAAHMOAKTHBHBIX OCAJKOB, KOTOPHIE CMOTYT
TPeNCTaBETh CMEPTENBHYI0 OMACHOCTh [yl HAceIeHnsa. TarmM
o6pas3oM, MeCTHbIE PAZVOAKTEBHBIE OCALKI CYIIECTBEHHO
YBeIMYABAIOT 30HY IOPAKEHWs, UTO W 3aCTaBIgET paccMar-
pUBaTh SANEPHOE OPY/KUEe KaK OpYsKie MacCOBOTO YHIITOKe-
HY, HeCcymmee rufenb Ha COTHH KIIOMETPOE OT MEcTa B3PHIBA
3a CUeT PAJNHOAKTEBHOTO MOPAJKEHWS HAceJdeHHS CTDAHBH,
TmojiBepruiefica HamaaeHunIo.

Cremyer mOGYepKHEYThH, 9TO BCE CKA3AHHOE BLIME O CTPaHe,
DOfBepPTIIelicsa HamafieHU0, OyaeT KacaThCd W CTPAHE Halla-
Jarommeil, Tak KaK OPH COBPEMEHHOM PACIIPOCTPAHEHWE MO-
OWIBHEIX PAaKeTHHIX CPEJCTB HAlaNeHns HeMeIeHHO Iocie-
JyeT OTBeTHEHIH yIap W CTPaHA-arpeccop OKAasKeTCA B CTONb jKe
IIaYeBHOM COCTOSHNY, KAK X e NPOTUBHMK.

Ho sro Tonbko ofHa cTOpomHA omacHocTH. Bompmmoe Konm-
9eCcTBO PAf[MOAKTHBHBIX BEIIECTB, 00pasyIOIMUXcA BO BpeM
B3PEIBA, BMECTe C OTHEHHBIM IMAPOM BHIOPACHIBAETCA BEICOKO
BBepx Ha paccrogame 20—30 kM — B crparocPepy. Tam omm
OXJITAKIAIOTCA, KOHMEHCUPYIOTCH, W HAYMHACTCA WX MeJIeH-
HOe OCa)K[IeHWe, Brimajenwe 5THX pafMOAKTEBHEIX OCATKOB
HAYHETCS CIYCTA HENEMO-IPYryl0 Oocie B3pHIBA H OyHeT
IMATHCA OPHMEPHO B TEUYeHMe JBYX IeT. ¥BIEKAaeMEle BO3-
OYIOHBIME TEYeHHAMM, TOHHBI PAJHOAKTUHBHBIX BeIHecTB OBI-
CTPO PACIIPOCTPALAIOTCA ¢ BOCTOKA HA 3aTaf], W PaJHOAKTHB-
Hble OCAaKM HAYHYT BHIANaTh HA BeeM 3eMHOM miape. Tax
KaKk IIXPOTHOE IepeMeNInBAHNe BO3AYIIHEX Macc IPOMCXOIHT
Me[JIeHHee, TO B OCHOBHOM pAIMOAKTUBHEIE BEIECTBA OT
B3PHIBOB B CEBEDHOM MONYIIApPWX HAMPABATCA Ha CeBep I
BHIOAJYT B CPeIHUX CEBEPHEIX IMAPOTAaX. B3PHIBEL, 0CYIIECT-
BIEHHbIE B I0JKHOM TOJYMIADHAH, B (OJIBINE Mepe 3arpsasmaT
PAIMOAKTHBHBIMA OCAJKAME CTPAHEL, PACIION0KeHHEIE I0JKHEe
DKBATOPA.

Bo Bpemsa BspriBa oGpasyerca Gomee 100 pasamamsix pa-
MWOAKTHBHBIX HM30TOIOB € PAa3IMYHBEIM IIEPHONOM HOIypac~
maga. BonbMWHCTBO W3 HAX MMEET KOPOTKOE BPEMS KH3HI,
HCUUCHAEMOe RHAMMU, HeMeJAMH. JTH HW30TONRI PACIAAIOTCH
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eme B crparocdepe m, TakuMm o0pasoM, He yIacTBYOT B Pa-
JHOaKTHBHOM 3arpssHenmu 3emnu. Hapagy ¢ KOpPOTKOKHBY-
MUMZ W30TONAMI BO BpeMs B3PHIBA 00PasyloTCsa TaKWe JIOJ-
TOJKEBYIIEE DPagHOM30TONB, Kak crpormui-90, mesmit-137,
yraepon-14 m gp. VIMenHO 5TH H30TOIBI M HECYT PAJIEOAKTHB-
HYI0O OIACHOCTh BCEMY 4UeloBeYeCTBY B clydae ASePHOR
BOMHEL.

Mz yixe paceMorpenm Te KaTacTpoudecKue MOCIeCTBASM,
KOTOpEIe OKEAAIOT CTPAHBI, HEHOCPEJCTBEHHO yIACTBYIOIIZE
B AfmepHO# Boitme. HommuecTBO pajuoHyKINA0B, KOTOPHIE MO-
magyT B crpartocepy W HAYHYT BHIOANATh B Tedendme OJaH-
sKaflmux JeT BO BCeX CTPAHAX MHUpAa, OCOGEHHO B CTPAHAX,
PACIOJIOKEEHEIX B TOM NONYIIAPEH, B KOTOPOM BCIBIXHET
AfepHAaA Boiima, OymeT CTOJL BEJIWKO, 4TO cefdac JaKe
TPYAHO IpPEABHNETH BO3MOKHBIE mociefctBuda. CmemaeM ca-
MBIe 00IIFe OPHEHTHPOBOTHBIC IIOJ[CIETHL,

3a Bpemsa mcubrrapmit (1955—1971 rr.) Gsuim B3opBaHEI
sanepusle 6oMObI, DKBEBaMeHTHbIe mpubnmsmrTenasdo 130 Mr
rpormna. Hax Ml Bmmenm Bbime, MUHWMANLHBIE 3allachl
AnepHOTo opy:kua omenmBaorca B 60 mupm. T rpormia. [o-
OyCcTHM, 9T0 TONBKO TOJOBMHA BCEX 3aMACOB OyIeT HCIOIb-
30BaHA B AJEPHON Boitme. JTO 3HATAT, ITO 32 KOPOTKEI IPO-
MEKYTOK BpeMeHE B arMocepy Oy/meT BHIOPOMEHO MPEMEPHO
B 300 pas Gomboie pagmoOaKTHBHEIX BEIIECTB, 9eM 3a BeCh
nepmoyt neusrrannil. CpepHas 06IyIeHHOCTh OT IPOBEIEHHBIX
mensitagmit Obtma 0,4 pam. [as Toro ke moxymapus, rie
ObLIH TPOBEMIeHSI B3PHIBEI, OHA Oy[eT B TPH pasa BEIOIE, T. e.
1,2 pam. B Tpmcra pas Gombmuil BRIGPOC MACT BEIWIAHEL
mopsagka 360 pam. Jra mosza Giraromapa MacCHBHOMY eqUHOBpE-
MEHHOMY BBIOpPOCY peanmsyercs B 00Jee KOPOTKHE CDOKH,
Bepoaruo 3a 10—15 Jer.

ITo cambIM 0OCTOPOMKHBIM IOJicHeTaM Y/BAWBAIOIIAA TeHe-
rageckasn fosa pasma 100 pam. OGiayuemmocts B cTpamax, He
BTAHYTHIX B ANEDHBIH KOHQPIOKT, MOKET OKa3aTbCa B3HAYM-
TeIbHO Oonee BEICOKOW. Ilo euHONYIMHOMY MHEHWIO IeHETH-
KOB, 00JIYYeHHOCTE BCETO HACEIEHMS B 034X, MPEBHIIIAOIIAX
VABAMBAIOIIYI0 TEHETHIECKYID [03Y, MOIKHA NPHBECTH
K TeHeTMYeCKOMY BBHIPOM{IeHmI0 momnyianuu. Ha stom (ome
CTPEMHUTEIHHO BO3PacTyT 3a00eBaHUA JeliKeMuwed, paKoOM.
OGnydeHHOCT, B IpefieNaXx HECKOIBKAX COT paj BEI30BET
mpesKAeBPeMEeHHOe CTapeHHe W COKPAINeHWe CPOKOB JKHU3HM.

TpyrmuO mpemBUAeTh, KAKOH pasMep HOPAMYT HH(EKIAOH-
HEI@ nufeMun., I[OBHMEHHBIH yPOBeHb pafHAldd HIPHBEMIET
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K ocialleHNI0 IMMYHHO!I COMPOTHBIAEMOCTH YeJI0BEIECKOTO
OpraEmaMa I B TO ;Ke BpeMmsa OymeT OAarOUpPHATHBIM IS IO-
ABJIEHUSA HOBHX (OPM MATOTEHHBIX MUKPOOOB W BHPYCOB, UTO
9YpesBEYAHHO YBEIWMYAT MHPEKIUOHHYI CMEPTHOCTE.

dmagurenbHAA 9YacTh PANMOHYKIHNOB BHIMAJET B BOJBI
MoOpe#  OKeaHOB. 3[ieCh, B BEPXHUX CIOHX, OHA OyIyT OBICTPO
AKKYMYJIEPOBAHBl IUIAHKTOHOM § BOJOPOCIAMH, 00JIafaio-
UMY CIOCOGHOCTHIO B COTHH U THICAYM Pa3 KOHIEHTPHPO-
BATh B CBOEM Telle PafWOHYRIUAE. Uepes DIAHKTOH H BOJO-
POCIM paqUOAKTHBHEIE BelIecTBa NePeHAyT B OpPraHU3MEI
pei0, KanbMapoB, YCTPHWI[, OCBMHHOIOB, KPEBETOK H [PYIUX
MOPCKHX OPTAaHM3MOB, COCTABIAIOIINX INIABHYI YacTh NHIIH
MHOTEX a3WaTCKUX HapomHocTe#. Tawxmm o6pasoMm, smepHAd
BoiiHa, BCUOBIXHYB, mampumep, B Espome miam CIIA, cosmact
DPAIMOAKTHBHYI0 Yrpo3y MKH3HA BO MHOTMX cTpaHax Aswmm,
YOATeHHBIX OT apeHsl SAFEPHOT0 KOH(IMKTA HA THICAYR KH-
JIOMETPOB.

IlpaBmrenbcrBa GONBIIMHCTBA CTPAH MHUPA OCOSHANH BTY
omacaocTh, OHE MOHANA, 9T0 AMEPHAA BOIIHA — HTO HE TOIBKO
paspymieHEEe M CMepPTh B CTPAaHAX, ¢ HadYaBOIWX, HO UTO HTO
cephesHas OMACHOCTh I CYyMECTBOBAHWS HAPOMOB, KakK OB
JAJTeR0 OHW HI HAXONWJIHCh OT MecTa Karactpopel. Bor
Mo4eMy OHH CTaBAT CBOW NOMINCH HON MeKAYHAPOTHBIMH
TOTOBOPAMIE O B3alPeIeHNH B3PHIBOB, 0 HEPACIPOCTPAHEHHH
ANEPHOTO OPYIKEA, 00 WCKIOUCHWE SANepHON BOHHHI IIpm pe-
mennn Kou@IuKToB. CoBerckmit Comos, Kax # BCe COApPY-
JKECTBO COLNMAIMCTHIECKHX CTPaH, B3AN TBEDAHIE Kypc HA
VKpeIIeHNe MHpa, HA HCKIIYeHHe BONHBI KaK METOa pe-
IMeHAA MEKIYHAPOMHEIX KOHQIXKTOB. ITH WIeH HAXOMAT BCe
GONMBIIYI0 TOMIEPIKKY BO BCEM MUpe.

B asrycre 1975 r. B XedbcuuKu ObLI TOMNHECAH 3aKIIO-
YATEJIbHBIA aKkT O0L[eeBPOMEHCKOro COBEIIAHHUA, CO3MABIIMIT
GIarompuATHEIE YCIOBHA [IA COXPAHEHUA W YIPOICHHS MHEPA
B Espome. B 1977 r. ma BceeBpomeiickom cosermiannu B Bei-
rpajie OBIIE MOATBEPKAEHB! 00IIAe MPUHOUIE MAPHOTO COCY-
IIeCTBOBAHMS.

Becnoit 1978 r. Buepesie B meropmm OOH Geuia cosBama
cnenmaibEas ceccust 'emepannuoit Accambmen OOH mo pas-
opysermio. Ofma m3 TIABHEIX 3aMad DTOH MEKIYHAPOIHOH
opraEmzanmy — H30aBUTH TPAAYINUE MOKOJIEHHS OT OelcTBHi
BoiiHEI. B meHTpe BHEMaHWS — MOKYMEHT, IIPEICTABICHHBIH
Cosercrmm CorozoM: «0O mpartHuecKmx TWyTAX K IpeKpamie-
HHOI0 TOHKHA BOOPYKEHUH».
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B 1978 r. JI. 1. Bpemnes B cBoeil pean B IIpare eme pas
nomgepruEyn pemmmocth Cosercroro Corosa 60poThes 3a TO,
9T065I OBLI MOCTUTHYT pemaiomuii mepeioM B Gopble 33
IpeKpalleEne TOHKHM BOOPYKEHHH, 3a pasopy:KeHHe, 3a MO-
OOJHEHWE TOJUTUYECKOH pa3pASKE pa3pARKOH BOEHHOM.
BorbmuaCcTBO cTpaE MEpa MOJ[leP/KIBAET HTH TPOIPECCEBHEIE
naen.

Teepgaa mommrmra Cosercroro Coiosa W cTPaH CONUANH-
CTHIECKOTO COZIpy’KecTBa B GophOe 3a MuUp, HOIUTHKA, MOA-
Jep/KuBaeMasg MHOTUME CTpaHAMI MUpPA, TapaHTHEPYeT, 9To
HacTaHeT [eHb, KOTIa pasyM BO3BMET BepX HAJN JKKEOH
rpabeska W HacmiImil, KOrma JAaMOKIOB MedY SI{ePHON BONHBI
ImepecTaHeT yrpoKaTh demaoBedecTBY. Ho, 91005 Takoil feHb
HACTYIWJ, HY;KHBI HeTIpeKpamalomuecs YCHINSA BCceX JIIOfeil
7100poii BOJIM HAIIeH IJIaHEeTH.



SARJIIOYEHNE

Wrax, MBI pacecMOTpen:m pag@anuoHHYI0 0OCTAHOBKY Ha Ha-
meii nmamere. Bce KEBHIe OpraHW3MEl (M UeI0OBEK B TOM
9mcie) TOCTOSHHO HAXOMATCA B PaJiIaqUIOHHOM IONe Majoi
wmaTeHCHBHOCTE. Hame Temo KasKay CeKyHOY Ha IPOTIiKe-
HWH Bcefl JRW3HM DPOHM3HIBAETCSI BBICOKO3HEPIeTHIHHIME
KBaHTaMW y-papuanud, 6oMGapaupyeTcs 5IeMeHTaPHBIME da-
cruniaMun Gonpmux sHeprmii. OGIyZeEHOCTH HAMIETO Opra-
HO3Ma OOGYCIOBIeHA KOCMHYECKON pafmanueil, M3TyIeEAAME
PaJHOHYKIN/0B, PACCEAHHBIX B OKPY:KAIOI[UIX HAC MOPOAAX,
BOJlax W arMocepe, PAfHOHYKINOB, HHKOPHOPEPOBAHHEIX
B HAIIA TKAHO X OPraHEL.

OOGIy9eHHEOCTS OT ECTeCTBEHHBIX MCTOYHEHKOB pajfHanin
YBeINYMIach 3a IOCHENHME NECATHIETHS 3& CUET HCIOIB30-
BAHMUA aBHATPAHCIOPTA, WCHBITAHIN A7ePHOr0 OPYIKUA, BBOZA
B CTPOH MHOTOYHCIEHHBIX ATOMHBIX DJIEKTPOCTAHIUH, IMAPO-
KOT'0 HCIIONB30BAHUA PEHTTEHOAMATHOCTHKA B ME[HIUHE, HC-
TIONB30BAHNA PAHOM30TONOB M DHJIEKTPOHHBIX YCTPOHCTB
B OBITY.

Jossr obrydenus, moiyJaeMble UEIOBEKOM OT BCeX ITHX
WCTOYHWKOB, HeBeNOKH. [[JiA CPaBHEHMs BKIAJ0B Pa3IHIHBIX
WCTOYHUKOB B OCINYI0 YCPeJHEHHYI0 103y I BCEro Hace-
JeHUA 3eMid OHEM OBIIM COMOCTABIEHH ¢ €CTECTBEHHBIM (HO-
HOM pajMamum, KoTopeli 6bur mpmEar 3a 100 Mpap/rof.
Pesyaprarhl TaKOTO COMOCTABIEGHUS NPHBENEHBI HILKE.

Josa, Mmpaa/rox,
Ecrectpenasit $oH pagdanun 100
MepumuaCKaA [UarHOCTAKA 19,1
Or AAepHHX WCOHTAHAA, OCYMIECTBICHHHX B IEPHOJ 8,2
1951—1976 rr. (cpepmee)

Ot OHITOBHIX HCTOYHIKOB 0,82
OT [efiCTBYIOIMAX ATOMHEIX BIEKTPOCTAHIR 0,16
OT HCIONb30BaHUA BOBAYIIHOLO TPAHCIOPTA 0,10
OT menonpsoBaHdA (PocOPHO-KAMMIHEIX YH0Gpenmit 0,01
OT TemIOBHIX 3JIEKTPOCTaHIHN 0,005
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HamGonpmuit Briag B 06IyIeEHOCTD YeI0BEIECTBA BHOCHT
Me[[IUHCKAA [UHATHOCTUKA, Haromad oxomxo 20% ecrecrsen-
moro (oma. Bcee smepmble HWCOBITAHWS, IPOBENEHHEE [0
1976 r., maroor ropgmumyn o0IydeHHOCTH, Gomee TeM B [Ba
Pa3za MEHBOIYIO II0 CPABHEHMWIO ¢ MEJUIUHCKON MUarHOCTHKOM.
Eme Ba mopsamok Membiie o0Iy4eHHOCTH OT GHITOBBIX HCTOY-
HZKOB (CBeTANMECA COCTABHI, KeDaMUKa, TeJIeBU30PHL M NIP.),
¥ TOJBKO OKOJIO ONHON JecATOR IPONEHTa OT eCTeCTBEHHOTO
¢ora moxyamm or paboTAlOIIEX ATOMHBIX SIEKTDPOCTAHIMIL.

Hasxe ® 2000 r., Korga aTOMHAS DHEPreTHKa Gojee ueM
Ha [Ba DIOPSfKA YBEJIWIAT CBOI0 MOIIHOCTE, 9TH THQPPH He
OyIyT OpeBHIMATH BKJIAA, KOTOPHI MBI MMeeM HA CETOFHMII-
HEH JeHb OT MefmHuHCKoll nmarmocTmrd. HomedHo, oTmens-
Hble OTDAaHWYEHHbIE TPYNOBl HACENEHHSA, HETOCPELECTBEHHO
paGoralomue ¢ HCTOYHHKAME pafUalyud, MOTYT NOIYIATH
3HAYATENHLHO GOJBINUE J03hI, HO STO yiKe BOMPOCH mpodec-
CHOHAJNBHOX OHACHOCTH, PeriJaMeHTHpPyeMEle OpraHAMHE CaHH-
TApHOTO HAM30pa.

Ilo mMepe Toro Kak yduemsie Bce GOJIBbIIE Y3HAIOT CBOMCTBA
«HEBUJUMBIX JIy4eil», MOCTHrAI0T TOCIENCTBUA HMX HeicTBUA
Ha JKUBBIE OPraHM3MBI M HA OKPY:KAIOIIy0 HAC OPHEPOAY, OC-
BaWBAIOT BOBMOKHOCTH WCIONB30BAHUA DTHX JIyded B Memu-
N7WHE, CeIbCKOM X03AHCTBe M MPOMBINIIEHHOCTH — BCE HOBHIO
¥ HOBHI® yBJeKaTeJbHBIE 3aa9l M OPOOIeMBI OTKPHIBAIOTCS
X B30DPY, CTAHOBATCA HA IIOBECTKY [HA W JKIYT CBOEr0 pas-
pemernsa. OcraHoBuMeA TONBKO HA HEKOTODPHIX W3 HOX.

Ucrmounrensao GOJBINON TPAKTHISCKAH WHTEpPEC HMeeT
mpo6ieMa OHOBPEMEHHOTO JeifCTBHA WOHH3MpYIOMmeR pajma-
OUN W pAfa APYrEX (E3HIECKAX M XEMHIIecKHOX (PaKTopos
OKpykaomei mac cpemsl. [IBa acmexra 9TOH IPOGIEeMEI
ocob6erno FmoGommeBHBI, llepBHI 3aKII0TaeTCAd B BO3MOM-
HOCTH YMEHBIIUTH paspyniaiomee JedcTBHE pafUandd myTeM
OMTHOBPEMEHHOTO BO3HefcTBAA [pYyroro (PU3MIECKOr0 MId
xammdeckoro arropa. IlpobieMa 3ammTEI OT BpEHOrO neit-
CTBHA pafiandd — OFHA W3 CAMBIX AKTYalIBHEIX IIPoGIeM
B HAIll ATOMHEIA BEK.

Bropoit acmekT BOBHWK CpPaBHHTENBHO HETABHO, KOIMA
ObLTH clenansl HAOMIOMEHWA O 3HAYATENbHOM YCHICHHIA —
CHHePIruaMe — pajguno0monornIecknx 9(PQPeKToB NpPH  OIHO-
BpPeMEHHOM BozfieiicTBmu Apyrux ¢axropos. IIpobrema cmuep-
rasMa 0Kazarach BeChbMa aKTYalILHOH IPH ONMEHKe BOSMOMKHEIX
ITOCTe/[CTBNY 3arpsASHEHHS OKPYKA0IIel HAC CpPeJs H Iph
HCTONb30BAHAN HORMBUDPYOINeldl pafgmanwd B Me[UNUHE K
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TIPOMBIILIEHHOCTH. PaceMOTpEM HECKOMBKO ITPHMEPOB, HOSIC-.
HAIIAX OOAXOAbl K PEIIeHWI0 MOCTABIGHHBIX 3afad W Iep-
CHeKTHBHOCTh PAGOTHL B 9THX HATIPABICHUAX.

B rmaBe 5 y:e rosopmimochk, 4T0 UpE OGIYICHHH Opra-
HE3Ma B THKAHAX, KIETKAX BOSHUIKAET MHOKECTBO CBOOOMHEIX
PAiWKANOB, HefcTBAE KOTOPHIX HA KIETOYHBIE CTPYKTYPHL I
BBIBBIBAET IOpaRaoOImil seKT pagmanua. BosauKIa MBICIb
BBecTH Ieper o0iaydenweM Ge3BpeqHBIe IS OPTaHA3MA Be-
IMecTBa, aKTHBHO PEArWpPYIOMue cO CBOOOTHBIME pafliKaTaMHM.
Onm OynoyT IepexBaThIBATL OSTH PafAKaNbl I He JAJAYT HM
BO3MOYKHOCTE IIOfIefiCTBOBATh HA JKUS3HEHHO BAyKHEIE CTPYK-
TYpPHL KIETKE — OcyImecTBUTCH 3amura. 1lomo0Hble BelecTBa
TaK W HA3BAJIH — (IEPEeXBATIYMKE pPamgmkKaioB», VIMeercs pafm
BEINECTB, BAIMUIIAIOMUX [0 BTOMY OpmHNuIy. Pagmobmonorn
JABHO YCTAHOBWIW, 9TO IPHCYTCTBHE KHUCIOPOJA YCHIWBAET
meiicTBEe OONydeHHS — TaK HA3LIBAEMBIM KECIODOAHEBIH 3¢-
err. Boutm mpeymosensl BelecTBa, BPEMEHHO CHEZKATOIITE
KOHIEHTPANUI0 KHCIOPO/la B TKAHAX OPraHA3Ma, T. €. BHISHI-
afomue rumokcmio. OKasagoch, 9TO B COCTOSHHUE THIOKCHN
opragmsM 0Oolee ycTOMYWB K MeHCTBHIO paguarad.

Uem mETEHCHBHEE HIYT IPOIECCH 0OMEHA, 4eM OBICTpee
MeIATCA KIGTRE B TKAHAX, TeM TyBCTBUTENbHEH OHH K Bpef-
HOMY [eficTBHIO pajguanuu, buwoxmmmkaM OBLIE H3BECTHEHI
BEIEeCTBA, CHIKAIOINIE IIpomeccsl oOMeHa, 3aMe[JLA0IINe fie-
nenme wieTok. OKasazoch, 4TO BBEJEHME DTUX BEI[ECTB IEPEJ
obnygermeM ofecmednmBaeT 3aIATHBIA 3PEEKT.

B xnerkax W TKaHAX OpraEmsMa BCErga IPHECYTCTBYIOT
BEIIEeCTBA, DIPENATCTBYOINUE OKUCICHWI0 HEHACHIIIEHHBIX
SKUPHBIX KHUCIOT, KOTOPHIE BXOMAT B CTPYKTYPY KIETOYHEIX
OmomemMOpaH. 9TH Bem[eCTBA TAK H HA3BIBAIOT — «AHTHOKCH-
mamTery. llpw ofmydemmm OprammsMa PE3KO YCHINBAIOTCH
TPOMECCHl OKWCICHUSI HeHACHIIEHHABIX MUPHBIX KucaoT. Ilpn-
POIHBIe AHTHOKCHJAHTH HE CIPABIAIOTCA CO CBOEH 3amadeil.
Hapymaerca crpyxrypa OmoMeMOpaH, HX IPOHHIAEMOCTE,
PeryJaATOpHBIE CBOMCTBA, 4TO YIAYyGIAET BpPEHHBIE IOCIE-
cTBUA oOnydenns. BBemennme MOMOIHATEIHHOTO KOIHIECTBA
AHTHOKCHIAHTOB Iepel OOMyIeHWEM — ellle OAWH IyTh
3aIATH.

IlpzmBepennsie mpuMePEl HATMAMHO IOKA3BIBAIOT HDIXPOKUE
BO3MOKHOCTH WCHONb30BAHAA AHTATOHM3MAa B JeficTBAN IBYX
(PaKTOPOB MAA YCIEIIHOM 3AIMUTHI OPraHE3MOB OT BPEIHOTO
nelicTBUA paguamum.

He memee wETepecHA B TeOpeTHYeCKOM K IPAKTHICCKOM
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acrexre mpo6iaeMa cmueprusma. O 3HaUeHMH 3TOH IPO6IEMEBI
H 0 TOM BHAMAHUM, KOTOpDOe yHeldeT eil MmpoBag HAYKa,
MOJKHO CY[AUTH XOTA OBl MO IOCIEJHEMY MEKAYHADPOJHOMY
KOHTPECCy M0 PaguanuOHEBIM HCCAEOBARNAM, COCTOABIIEMYCS
B mae 1979 r. B Amonmm, ma KoropoM mpobiemMe CHHEPTA3Ma
OBLIO TIOCBAIMEHO HAWGONbIIEE KOIMISCTBO CHMIIOSIYMOB,
CeKIUOHHBIX 3aceJaHuil; oma oGCY:Kmajach B HamOOIbIIeM
KOIWIECTBE MOKIANOB.

B menTpe BHEMAaHEA KOHTPECCA CTOSIE BOIPOCH BO3MOIK-
HOCTH HCUOJb30BATH SBJIEHWE CHHEPTrH3Ma I HOBHIIICHHS
3 (PeKTUBHOCTA PAJUANMOHHON Tepammu omyxoneir. Perrre-
HOBCKHWE W Yy-H3IydeHHS YyKe JABHO HCIIONb3YOTCA B Meu-
nuHe 411 GOphOBL CO 3JI0KAYECTBEHHBIMA ONYyX0XaMmu. ToH-
KUl JIy9 HaOpaBIgeTCA Ha OIYX0lb, OH BaJlePKHBAET POCT
3II0KAYeCTBEHHBIX KIETOK, paspylmaeT WX, Ha UeM U OCHOBAH
repanesTmiecknit sPdexr. Yem Gompme J03a, TeM dApUe
sgperr. Ho Bpau me Mosker yBeNIm9IuThH [[03Y CBEPX HEKOTO-
poro Ipefiena, TaK Kak B BTOM CJIyIae HAYXHAIOT HOPAKATHCI
Apyrue THaHE GOMpHOTO. Hak yCHINTH BOBHEHCTBUA HA OIy-
X0JIb, HE yBeIWduWBasg 03y O0IyIeHHA?

CpaBHHETENBHO HEJABHO GBIIA OTKPHITA BO3MOKHOCTH HC-
IONB30BAHUA MU BTOH HEeNHM CHHEPru3Ma OpH OFHOBPEMEH-
HOM JIeHCTBUHM pafiWialud W Temyia. Ydemble 00HADYKUIM IIO
PAXY HOKasaTexei, 970 THAHD OIYXOMH (oliee TYBCTBHTEIBHA
K HOBHIMIEHHUI0 TEMIepaTyphl (BCEero JUIIbp HA HECKOJNBKO I'pa-
IyCOB), 9eM HOpMalnbHASA TKaHB., HO TOIBKO IMpPOrpeB omMyXxoanm
He maBai jgedebmoro sPderra. Ommaxro, ecam OHOBPEMEHHO
¢ MPOrpeBOM IPOBONUIN JTydIeBYI0 Tepamuo, To 3QPerT sHa-
9UTENbHO YCHIUBAJCA, IPOABIAIOCH IeliCTBHEe CHHEPIU3Ma,
9TO LO3BOJAIO MPH YMEPEHHBIX [[03aX OOIYdYeHHS MOIyIaTh
xopommii TepameBTmdecKuil 3pdexr. I'mneprepMusa mpum pa-
OWOTepaln| OIyXojeil — ellle OfUH IHAr BIepej HA 3TOM
TPYAHOM TyTH.

A BOT mpmMep HCIONb30BAHES CHHEPIE3Ma COBCEM B IPY-
roii o6macrm. Horma B sapkuit serHTit MeHH BBI C YNOBOJb-
CTBHEM YTOJSAETe Ka)KAy CTAKAHOM (PPYKTOBOTO COKa, He
OPEXOJHUT IH B TOJOBY MBICIB, & KAK COXPAHAETCA BTOT CBE-
KR cOK (Ge3 mOpdH, IMOKA OH JOIeT 0T 3aBOJa-H3TOTOBUTENA
mo morpe6mTessa?

CBesReTpUTrOTOBIEHHEIH COK BCOITa COMEPIKAT [IPOSKIKEBEIe
KIETKA W, MOCTOSB HECKONBKO NHEH, HAIWHAET GPORHUTH, ITO
flelaeT ero HEIPUTOAHBIM K yumorpeGiaermio. HomcepBmpoBaTth
cox HarpesammeM 10 100—110°C (oGbramsIil cHOCO6 IIPUTO-
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TOBIIGHIA KOHCEPBOB) HeNb3sl, TAK KaK 5T0 m3MeHAeT m obec-
ImeHUBaeT ero CcBoiicTBa. BhITa mpepioskeHa IydeBasd cTepu-
musanua. Ogaako, 9To06s yOUTH BCE [POKIKEBBIE OPTaHW3MEL,
moTpe6oBaJIACh OYEHDb BBICOKHE J03Bl OOIYyUeHHI — [0 MOJ-
JHMOHOB paj — 910 OBIIO M JOPOTO0 H YXYAMIALIO0 KAaIeCTBO
coKa. Pemmth Bompoc ymaloch, MCHONB3Ys ABICHHE CHHEP-
rusMa — ycmiesne 3QexTa OPH OXHOBPEMEHHOM [EHCTBHR
remta # paguanzu. Toxbko mporpes o 50° C He m3MEHAT ero
CBOWCTB, HO 3aTO IIOBHIIAN PAJHOYyBCTBHTENBLHCCTH JPOiK-
sReBbIX KiIeTok. OOmydeHme mpwm 3TOH TeMIeparype yie OpH
mosax 200—300 Kpag OpuWBOAWIO K CTEPHIN3AMHN COKA,
Iocie 4ero COK XPAHWICA B TeIEHWE HECKONILKHEX MecdAles,
HE Tepsad CBOUCTE HATYPANbHOTO CBEIKEr0 HATHUTKA.

Eme opgme mpmMmep, Ifle CHEEPrA3M IOMOT OBl Pa3peminTh
GosbmIme X03AWCTBEHHO BajKHBIC MpobGieMbl. MeeTca B BHLY
3a7ja7a o0e33apasKUBAHUA OTXOJ0B OONBIINX KWBOTHOBOXIE-
CKEX XO03AHCTB. OTO CIOMKHAA IpPoGiaeMa, eCIE yIecTb, dTO
TOXBKO OfHO KpymuEoe xoszaiicrBo (ma 100 TeIc. ronoB) maer
esxemaesno okoio 3000 T orxomos. Brutm mpepioeHsr XuMm-
YeCKMe W PaJualuoOHHBIe MeTodsl obessapamuBanna. OnHano
¥ Te W JPyrHUe OKa3aluch HePeHTA0EeNbHBIMA W3-3a HE0OX0mu-
MOCTH WHCIOJb30BATh GOJNBINHE KOJIMYECTBA XUMUKATOB JIf
MOJy9IeHUsA BBICOKHX 03 o0myugmusa. Vcmonb3ys sBIeHHe
CHEEeprm3Ma ¥ 3fech YHAI0Ch HAMETHTh IYyTH peIleHH:A
BOIpoca. 3HauWTeNbHOE yemieHne 3pgerra IPH OXHOBPEMEH-
HOM [IeHICTBUE XEMUKATA W PAfAANAA [03BOJHIO PE3KO CHO-
3UTH MOIIEOCTb W J[03y OOIydYeHHA NpH 3arpare HeOOIBIIEX
KOJIWYeCTB XHMHUKATOB. B HAcTOAIIEe BpPeMs 3TOT METOX IPO-
XOIAT UPOW3BOJCTBEHHYI0O HPOBEPKY B OJHOM H3 XO3AHCTB
CuGupn.

fIBnenme cmHeprmaMa mpumBiIeKaeT Bce 0oNbIIee BHEMAaHUE
THTHEHUCTOB B CBASH C IPOOJIeMOHA 3arpAsHEEHA OKPY:Kalo-
meit cpembl. Msr mopo6HO paccMOTpeNr BIMAHEE MAJBIX 03
HOHM3WPYIOMeil pajjianiy B OKPY;KAIIEM HAC MEpE, UX He-
fosipIIme m3MeHeHUSA B OyAyIIeM, Ieanine B mMpeerax Kojie-
Gamms ecrecrBeEHOro goma. IlpoGrema cmEeprmsMa CTaBHT
HOBBIE BOIIPOCEHL

Bcee xmBoe ma 3JeMile MOABEP/KEHO BAWAHUIO MHOMKECTBA
(U3MIECKIX W XEMEYeCKHX (DAaKTOPOB, KOTOpHIE MEACTBYIOT
OfHOBpPeMeHEO ¢ pagmanmeil. HaxoBpl GyfyT mociemcTBus
OJTHOBPEMEHHOT0 MeHCTBEA MOEM3UPYIOMEed pafimamun W pa-
OUOBOJH PA3IEYHBIX JIMaNa30HOB, YIHTPAPHONETOBHIX N
mepakpacEsix mamydenmi? Hax Gymer Bamars pagmanus

148



B XApKOM KJIMMaTe Ha 9KBaTOpe M IPH HUBKUX TeMIepaTy-
pax HKpaitrero Cesepa? Byger nm mposBIATHCA CHHEPIE3M
B MYTareHHOM JICCTBUM PafWanyd IPH OXHOBPEMEHHOM BO3-
HeHCTBEH XIMHYECKUX MYTAr@HOB, C KAKILIM [HEM Bce Goiee
3arpASHAIINUX ORpyRaoIyio Hac cpexy? Har cramerca
meficrBme MaJbIX 03 pagManyd B YCIOBHAX KPYOHBIX IIPO-
MBINLIEEHBIX TOPOJIOB, B KOTOPHIX BO3RYX 3arpA3HEH BHIXJIOI-
HBEIMHA Ta3aME aBTOMOOWiell, OKWCIaM# a30Ta W CePHl XUMH-
9eCKHX 32BOJOB?

Ceiigac HeT HaHHBIX [IA MCICPIHIBAIONIET0 OTBETA HA IIO-
ToGHBIe BOIPOCEI, HO BCE, YTO MBI 3HAeM O SBICHAW CHHED-
TU3Ma 3aCTaBIAET CO BCEH CEPHE3HOCTHI0 OTHECTHCH K HEM
U Pa3BepHYTh HCCIAEMOBAHUA B HTOM HAIIPABICHUM.

IIpoGmeMEr MadBIX 103 pajWanum, KOTOPHE DPACCMOTPEHEBI
B KHHTe, OTKPHIBAIOT Tiepef PAAOM HAYIHBIX MHCIWIUIAH HO-
BEIe o0xacTm wmccaefoBanuda. Ilpm meciaeHOBAHAM IIOPAKAIO-
mero medcTBHs GONBIIEX 03 PAHATUM B HEHTPe BHEMAHUI
MOJIEKYIAPHOH pPafmo0MONOru: OBLIM TIPOLECCHl, BO3HHKAIO-
mue B 00Ny9IeHHOM KIETOYHOM samape, B xpomocomax m JJHH.
IJo mepe cHmmenmsa [03bI O0IYICHHA PE3KO MAjana BepOST-
HOCTh TOpaKeHHWA AAepHBIX crTpykryp. Ilpm Madsix pmosax
Pafmanyid BEPOATHOCTH NMOPAKEHUS CTONb Majla, 9T0 yIKe He
Hrpaer peIawIiieil poim, I HA HepBHIl IIaH BRICTYHAIOT GHO-
MeMOpaHbl KIETKW, M3MEHAIOI[NEe CBOU PEryJNsSTOPHEIE CBOH-
CTBA IO BIWAHUEM 0YEHH CIAOBIX BO3AeiCcTBHIL.

ITeper MomewrynapubIME PaEOGEOIOTAME BO3ZHEKAIOT HO-
BHE 3aJla9l — INIy0Ke W3YyYNTH BIUAHWE MAJHIX J[03 pajua-
IHZ Ha PeryiaTopHEIe cBoiicTBa GmoMeMOpaH, HA KIETOTHBIE
B3AaUMOJIEHICTBHA, OCYIECTBIAEMbIe depes MeMOpaHBI, Ha pe-
IyIATOPHEIE TPONECCH B IMEeI0M OpTaHm3Me.

Ilepen pammoskosoraMm BCTAIOT yBIEKATEAbHBle 3aadn
JaTh HAYYHO OGOCHOBAHHEIA TPOTHO3 HBOJIONAA OHWOIEHO-
30B, COCTABIEHHBIX M3 MHOTHX BHUJ[0B OPraHW3MOB C BEChMa
PA3IMYHOR PAagMOYYBCTBHTENBHOCTHIO B YCIOBHAX HM3MEHEHHUSA
€CTeCTBEHHOTO, BeKaMHd CyIIeCTBOBABINEI0 B HEM YPOBHA
pagmanum. Ilepex Kocmmueckoit pagmo6mONOrHell BO3HHKAIOT
3a{avl IPOTHOBHPOBAHWA CYI[ECTBOBAHHA OGHOCECTEM B KO-
pabifax mpHW JalbHAX KOCMHYECKMX MONETAX WX B OyAYyIIEX
moceneHnAX Ha Jlyme mim mpyrux miIaEeTax — B YCIOBHAX HO-
BHIIIEHHHIX (JOHOB KOCMHYECKON pafMamui, B yCIOBUAX COJ-
HEUYHBIX BCIHBIIMIEK, ¢ HEOOBIIHBIM BRJIANOM TSKEIBIX KOCMH-
YeCKUX YaCTHI[ OONBIMON HHEPIHH.

HKpaiige mHTEpecHB PafHOIKOIOIMICCKAE HCCIE[OBAHMA
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MHUTPafUd PAfUOHYKIUAOB W3 IOYBH B DPACTEHHA, W3 pacre-
HUH B OPTaHW3MBI }KMBOTHBIX W Yei0BeKa. Bbiia o0HADY:KeHA
BHAUMTETHHAA KOHOEHTPANHWS pPATHOHYKIHFAOB B HEKOTODPHIX
oprammamax. llmamkrom, mampmmep, mormoimaer MHOTHEE pa-
OHOEYKINALI U3 BOX MOPEH M OKEaHOB, II03TOMY HX COMep-
JRaHHe B HTHX MEUKPOOPraHW3MaxX B COTHM, a HWHOTNA H B THI-
cAYy pas BHINE, 9eM B OKpys:Ratomelt Bome. lImamkrom :xe
CIYKHT nIuIneil peibaM, KOTOpHIE HAYT B HHUILY dYeIOBEKA.
Tak, mo DHUOEBHIM TEMOYKAM PACTPOCTPAHSIOTCA PajUo-
HYKIALH B OIPHPONHEIX YCIOBUAX.

IlpencraBnser wmHTEpec ompe/eneHre COMEPIKAITSI. TeX
WIN WHBIX DAfMOHYKJIHIOB B OTJAENbHBIX BHAAX DPAaCTEHHI,
JKEBOTHBIX F MOPCKEX OPTaHW3MOB, HAYIIAX B IAIIY YeJ0-
BEeKAa; MCCIe0BAHME MUTPATHAE PAaJUOHYKIHAOB B PA3IMIHBIX
OmOmeHE03aX — B €CTECTBEHHBIX YCJIOBUAX U MHOCIE BMeIIa-
TEJIbCTBA UEJIOBEKA B HTH YCIOBUSI.

B ycnosuax mocrosHEHOTO AeiicTBHA MAXBIX 03 pafiHanud
BO3HUKAJa W HBONIONUOHWPOBAJNA KH3HH Ha Halllell IIaHeTe.
UccnemoBanme ponm HOEE3WpYIOLIEe#d paguanuz B TI06aib-
HBIX IPOIEcCax TOJBKO HAYATO B OTHEIHHBEIX IMOMCKOBHIX Da-
6orax W BaciayskmBaer Goxee IIyGOKOTO WCCIEKOBAHHS HA
0ase HOBBIX TAHHBIX Pau00MOIOTHA.

IIpencronT roy6ie ma3yduTh posnb WMOHMBEpPYIOMEH pajgma-
I B IPeA0HOTUYECKA MePHON B CHATE3e¢ IMEePBHIHBIX Oel-
KOB, HYKJIEHHOBEIX KHCIOT W APYTEX BEMeEcTB, Ha 6ase KOTO-
PHIX BOSHEKIHN IPOCTeHNINe OPraHM3Mbl, POJIb MOHABUPYIOIIEel
PafjEanyy B BOBHEKHOBEHUN MyTamuii, B M3MEHYMBOCTH JKH-
BHIX OPraEM3MOB B mpomecce »Bomonud. Henbss 3a6HIBATH,
9T0 3a MEJINWADHEL JET CYM[ECTBOBAHHUA 3eMIN pajAarmuoH-
HBII (OH Ha HEll MOT PE3KO MSMEHSTHCSH, JOCTHras GOIBIIAX
BEIWYAH B cIyJae BCIBIMIEK HOBBIX 3Bes]| B Mpefelax Hallen
ramaktuka. Hecommemmo, Takme Komebanus OOIYyIeHHOCTH
36eMHOT0 THapa BIEKIE 3a c000il MaccoBoe BHIMEpaHHUE pa-
JUOTYBCTBHATEILHBIX OPraHW3MOB K 0e3ylepsKHOe Pa3MHOMKe-
HEe U pacceleHHe II0 INIAHeTe PaguyCTONINBHIX.

JOueMUOIOTHICCKAE H  CPABHEUTEIHHO-OMOIOTHIECKTE
HCCIEeNOBAHNS HACEIEHUS, JKABOTHHIX, PACTEHHAN M MHUKDPOOD-
Tagm3MoB B paifoHAX ¢ IOBLIMIEHHBIM (DOHOM €CTECTBEHHON
PAfMOAKTHBHOCTH HECOMHEHHO [OJIKHBI OBITH DPACHIMPEHE.
Ogpz o6oramjaloT HAIIM 3HAHUA O pPe3ylbTarax MIHTEIHHOTO
HeficTBEA MaJBIX 103 HOHH3HPYIOINe# paguanum ma Gmocdepy.

Cefiuac Taxkme mccuefoBaHHsS HadaTel B DBpaswmirmm, yc-
memEo mpoBojarca B Vmmmm, B mrare Hepama, rme ecte-
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CTBEHHAS PAJM0AKTUBHOCTH B COTHH Pa3 IPEBOCXOAUT CPefi-
HOe BelIWIUHBL. Pe3yrbTaTsl 9TUX HCCIe0BAENN 3HAYUTEIbHO
pacmzpAT HaIlW 3HAHHA B 3TOH 06iIacTd.

Pemenne Bompoca o mpmcmoco6ieHmH OPraHE3MOB K I0-
BHIIIEHHBIM YPOBHAM OGIYIeHHs, O CTHMyIHpyI(nx, Ola-
TONPHAATHBIX BINAHUAX MAaJbIX 103 pafiialud HA CYIIECTBO-
BaHME IONYJIANWil mMpemcTaBiser OTPOMHBIA HHTEpeC, TaK Ke
KaK ¥ YCTAHOBIGHVWE MUHHUMANHHBIX ypoBHell, yrmeramomux,
CHIRAIOIIAX SKU3HEHHBIe NMOKA3aTeI: DOIyIANni.

Bce sT0 — yBiekaTenbEble W BAJKHBIe 3a7a9M A HAYd-
HOTO TIOWCKA W TIOCTAHOBKE HOBBIX SKCIEPEMEHTOB, IJIA pas-
OyMUl ¥ pasMBINUIEHWH. ITO 3afadd, KOTOpPEIe IIPU3BAHEL
pemath OTPAMBI MOJOMNBIX YYEHBIX, 3aWHTEPECOBABHIMXCA 00-
JACThI0 «HEBUAWMBIX JIyd4ell BOKPYT Hac» — 00TacThIo, MCClIe-
myeMmoii papmobmonormeil. Pemenme 3TEX 3ajjad 0YeHDL BasKHO
JUIs1 BCETO 9eJ0BEYECTBA B HACTOAIIEM W OyAyIIeM.
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