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00 aBTOpE

Mens 30ByT Anekcanzp Bypiako, MOXHO pocto 6opoaaTsiii JokTop. Eciu Bl 910 unTaere,
TI0 BCeH BUAMMOCTH, BBl IEPXKUTE B pyKax Moo KHUry. [ToaroMy 1o3BosibTe HEMHOIO pacckasarb O
ceoe.

B nmerctBe s ObLT JIIOOO3HATENIBHBIM PEOCHKOM, KOTOPBIH MBITAJT POAMUTENEH pa3TMYHBIMU
Borpocamu. OCOOEHHO O TOM, KaK YCTPOEH Halll OpraHu3M. A B IIIKOJIE CAMBIM JIOOMMBIM TIpeaMe-
TOM y MeHs Obuta 6uonorus. I1o stoit npuunne nocie 11 knacca s1 pemmi CBA3aTh CBOIO JKM3Hb C
MeaMIMHON 1 noctynui B KyOaHckuii rocyaapcTBEHHbIA METUIIMHCKUNA YHUBEPCHUTET.

Iocne okoHYaHK NeAUaTPUYECKOro (haKyIbTeTa, a Jajlee MHTEPHATYPbl 1 OPAUHATYPBI, 5 IIPO-
11eJ1 MPO(ECCUOHATIBHYIO NEPENOArOTOBKY MO AUETOJIOTHH. Yke B Ipoliecce 00yueHusl, a BIOCIe -
CTBUM M IPO(PECCUOHAIIBHOM I€ATEIBHOCTH 51 3aMETHJT OUeHb C1a0yI0 OPUEHTHPOBAHHOCTD JIIOZIEH Ha
HayKy B BOIlpocax nuTaHus. 1 mopoii pekomMeHaalyu B JaHHON 001acTH CKJIA/IBIBAIMCh U TIPOAOII-
KAIOT CKJIA/IbIBAThCSI MCKITIOYUTELHO M3 JIMYHOTO OMbITa KAKOTO-HUOYAb aBTOpa yueOHHKa, mpodec-
copa, MHEHHUs OT/IEJIbHBIX JIUI] WK BOBCe HaOOpa KJUIle U MU(QOB.

MeHs Tako# oz1xo/i B KOpHe He ycTpauBail. Jlaxke eciy Bpad JaeT peKOMeHJalliK 1O MUTaHUIO
YeJI0BeKY, KOTOPBI HEe MMeeT XPOHUYECKHX 3a00/IeBaHNM, a TIPOCTO XOUET MUTAThCS COaTaHCHPO-
BaHHO, OH JIOJDKEH ONMPaThesl Ha (haKThl, 2 HE Ha TO, YTO CKas3asia 6alyIIka U3 COCEIHEro Moxbesa,
CHZA HA JIaBKe.

ITO NOCTYKUJIO NPUYMHOM, MO KOTOPOH 51 BHIOpasl MyTh HAyYHO OOOCHOBAHHOW MeEJUIIMHbI
WM, KaK Bbl MOIJIM Yallle BCEro CIBIIATh — JOKA3aTeJIbHOH MEJUIMHBL. A MyTh 3TOT ObLI OYeHb
TEPHUCTBII U CJIOKHBIA. 3HAHUH, KOTOpBIE 5 MONTYYMl B MEAULIMHCKOM YHUBEPCUTETE, HE XBaTalo,
YTOOBI 1ake Ha 0A30BOM YpOBHE pa3Ouparhcs B HAyYHBIX IyOnukanusix. Ho Gmarogapst Tomy, 4To Mbl
’KMBEM B 310Xy LU(PPOBBIX TEXHOJIOTUH, s POLLES U MPOAOIIKAI0 POXOAUTh CHEMATU3UPOBaHHbIE
o0y4eHHs B JaHHOM HanpasiieHnu. Cpein HUX: pa3paboTKa U MHTEpIpeTalus KIMHUYECKUX HCCie-
noBaHui (yHuBepcutet J’koHca XOMKKUHCa), OpraHu3alisl XpaHeHus 1 00pabOTKH JAHHBIX 1711 KJTH-
HUYECKMX MccrenoBannii (BannepOnIbTCKUil YHUBEPCUTET), SMUIEMHUOIOTHS — (PyHIaMeHTaIbHAS
Hayka o 3710poBbe HaceneHus (yHusepcuteT CesepHoyt Kaponuusl B Yanen-Xwuie) u pan Ipyrux
y4eOHBIX KYpPCOB.

10 MEPE IOI'PYXEHUA B HAYYHBIN TTOAXOH, MHE CTAHOBUJIOCH BCE
BOJIEE HE II0 CEBE OT TOI'O OBUJIMSI MPAKOBECHBIX, ABCYPIHBIX U TIOPON
OITACHBIX COBETOB I10 ITMTAHUIO, KoTOpBIE HUPKYIMPYIOT B CPEACTBAX MAaCCOBOW MH(OP-
Malliy 1 COLMAJIbHBIX CETX. Bee 3To mocimy:xuiio TomukoMm 1 BeeHus 6;1oros dr.burlakov u «6opo-
AaTblii He mpoOoBal». [loueMy y BTOporo takoe Ha3BaHUe, y3HAETe UyTb MO3KE.

Ho ogaumu Grnoramm Ha paccaJHUK aHTWHAYKW He MOBIMATh. Heobxomumo momynsipusupo-
BaTh KPUTHUUYECKOE MBIIIIEHHE Ha ypoBHE 0Opa3oBaHus. Tak n BO3HUK y4eOHblid ieHTp Body Coach.
OH cnenmanu3upyeTcs Ha JIONOJIHUTEIBHOM NPoheccuoHaIbHOM 00pa3oBaHuu B cdepe duTHeca u
MEIULIMHBI, ¥ C HUM 51 TTIOJTHOCTBIO CBSI3aJ1 CBOIO XKU3Hb, YW C TOJIOBOM B IPEINOAABATENIbCKYIO es-
TEJIbHOCTb.

S1 icKpeHHe Beplo, UTO JaHHAs KHUTA TaKkKe BHECET BKJIAJ] B PA3BUTHE KPUTUYECKOTO MBIIILIE-
HUSI Y TTOBBIIIIEHNE 00Pa30BaHHOCTH B BOIPOCAX MUTAHMSI.
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IIpeaucaosue

Hy 4ro, npy3bs, BBl JepXuTe B pyKax KHUI'Y OOpOJATOro JOKTOPA, KOTOPBI «HU B YEM He
pazobpajicsi», HO CHOBa MULIET O efie. BeposTHO, y Bac yxke BO3HUK BOIIPOC, IOYEMY Thl HAM TYT YTO-
TO MHIIIEIIb, pa3 He pa3oOpajics? [IpocTo 3T0 JOCTATOUHO YCTOWYMBBI 000POT pedn, KOTOPbIA 3HAIOT
MHOrue Mou uutatenu. Kparkyio ero ucropuio ceiyac pacckaxy.

Jlesno B ToM, 4TO 3a rojpl BezieHus1 O11ora B 3aIpeTorpamMmme s Oy YuIl, HABEPHOE, THICSTYH CO00-
IIEHUH O TOM, YTO HayKa — 3TO Bce (PUIHS, a BOT JIMUHBIN OMBIT WM OMBIT cocea, 0adyIKH, TPOo-
ponHoro Opara OTLa OTHOKJIACCHUKA uMeeT Bec. M kaxplid pa3, Korja st IpUBOIMII Ky4yy apryMEHTOB
13 (pyHIaMEHTAJIbHbIX JAUCLUIUIMH, TAKMX KaK aHATOMMS, (PU3MONIOrHs, naTojgoruyeckas pusnoso-
'Y, LIMTOJIOTUS, IOAKPEIUISU X CChUIKAMM Ha Pa3jIMuYHbIe SKCTIEPUMEHTAJIbHbIE JaHHbIE, BKJIIOYAs]
JOCTaTOYHO KPYITHBIE METaaHAIM3bl, CACTEMATHYECKUE 0030Pbl M MACIITAOHBIE PaH/IOMU3HPOBAHHbIE
UCCIIE/IOBAHMUS, 5 MOJTy4all OTBET, YTO «IIPOCTO HE pa3o0paliCcs».

[TOYEMY B 3TOM KHUT'E OITATH HE BYIET JINYHOI'O OITBITA? Io kiaccuke Hayy-
HOTO NMOAX0/a, 1 I0JKEH MPOIEMOHCTPUPOBATh BaM MpaMuUy 10Ka3aTeIbHON MEAMIIMHBI U CKa3aTh,
YTO MHEHUE OTJIEJILHO B3SITOr0O CHEUAIMCTAa HAXOAUTCS B caMOM ee ocHoBaHKMU. Ho BMecTo 3T10r0 4
NIpUBEy PUMEP, KOTOPbIN UyTh HAIVISTHEE TTOKAXKET, [IOUYEMY OPUEHTALMsl TOJIbKO HA JIMYHBII OIBIT
CYJIMT B OCHOBHOM 3a0JTy K EHUS.

ITpeacraBrM MOJIOIOTO YeIOBEKA, KOTOPBIA KaXkAbli A€Hb XOIUT Ha padoOTy U NepeceKaet Mpo-
€3XKyI0 4acTb JJOPOT'M HE Ha 3€JIEHBIN, a Ha KpacHbIl curHai ceerodopa. M npu stom 3a 10 set ero
HM pa3y He cOuBas aBToMoOUIb. OH yTBEpXKJA€T, UTO MEPEXOAUTD JOPOTy Ha 3arpeliaovil CUTHA
cBetoopa 6e3onacHo. 1 06s13aTesibHO TOOABIISIET — «sI IPOBEPSLT HA JIMYHOM OITbITe». Ho MBI 3HaeMm,
YTO 3TO KJIACCUYECKUI MTpUMep 3a0JTyK/IeHUS U €CTh CTaTUCTHKA, KOTOpasi MOKa3bIBAET, YTO Mepexo-
IWTH JOPOTY Ha KpacHbIN CBET He Oe3omacHo. boree Toro, oHa yTBepKAaeT, 4To HeOIaronpusTHble
CUTYaLIMM [TPOMCXOJAT, KOIJIa YeJIOBEK MEPEXOAUT JOPOry U Ha 3eJeHblid CUrHail. ['opasao pexe, HO
MIPOUCXOJIAT.

OpHaKo JIMYHBIM ONBIT HACTOJIBKO CHWJIBHO MOAKPEIIEH SMOLMSAMMU, YTO OYEHb YacCTO JIOOU
OXOTHO Ha HEro CChUIAIOTCS, XOTsI OH M BeJIeT KO MHOKECTBY 3a0mykaeHni. YTOOBI 9TOro n30exars,
HEeo0X0IMMO OeCpUCTPACTHO NMPOBEPATh TEOPUH, 3HAHUS ITPEAKOB, TOMBIC/BL. MIMeHHO Tak 1 ¢op-
MUPYETCsl HAyYHOE 3HAHHE.

MmenHo Onarogapsi HayuHOMY 3HAQHMIO Y HAC €CTh JIEKAPCTBA, KOTOPBIE YIBOWJIM MPOIOJIKHU-
TEJIbHOCTb KU3HU. A O OOJE3HsX, KOTOPBIE B MPOLUIOM €XEroHO CTAHOBWJIMCh IPUYMHON CMEPTH
MUWIJTMOHOB JIIOZIEH, Tenepb MOYTH HUYero He cibiiHo. Ho fgaxke tam, rae JoaM 4acto KPpUTHKYIOT
HayKy (HarmpuMmep, B JIEYEHUH OHKOJIOTMH), JOCTUTHYTHI O0JbIIME ycrieXu. Bo3aMoxHOCTH 6OpOThCs
CO MHOI'MMH BHJAMU Paka IMOCTOSTHHO PaCIIUPSIOTCS.

Ilo 3T0i1 NpUUMHE B TaHHOM KHUTE 5 B IEPBYIO ouepeIb Oyy CChlIaThCs Ha (DyHAaMEHTaIbHbIE
JAUCLIMIUIMHBIL M KIIMHUYECKHE UCCIIEA0BAHUSA, YTOOBl MAKCUMAJIbBHO OOBEKTUBHO MTOTOBOPUTDH C BaMU
O CaMOM JJOCTYITHOM HaM YAOBOJILCTBUM — e7ie. Mbl BMecTe IpoieM IMyTh OT 3apOkK/IEHUsI SHEPTUU
IIUILIM Ha COJTHUE J0 MPUYYUIMBBIX TUET.
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I'maBa 1
Couanne, Heprusi NUINU 1 Kajgopun. Uto Kk yemy?

3adeM Hy:KHa eaa?

Bo3moxkHO, MOCTaHOBKA BOMpPOCa «3a4eM HaM HYXKHA €/1a» BbI3bIBaeT YIbIOKY. TeM He MeHee
OTBET Ha HEr0 MOKHO JIaTh MCXO/ISl U3 Pa3HBIX aClIEKTOB Halllel KU3HU.

Otkpoem «PykoBoacTBo no cemeriHoMmy nutanuio» oT FAO [1]!. DT1o nponoBonbcTBeHHAs U
CeJIbCKOXO3siiicTBeHHast opranu3aius O0bequHeHHbIX Hatmii, o0cHOBHOM 3a/1a4eli KOTOpOi SIBJISIeTCs
6opb0a ¢ ronogom. Tam Mbl BUAUM ClielyIolliee Orpe/ie/ieHIe.

«[Muma — 31o TO, YTO OOECIIEUMBACT KUBbIE OPraHU3MBbI ITUTATEIIFHBIMU BelllecTBamMu. [1uta-
TeJIbHBIE BEILIECTBA — 3TO BEIIECTBA, 00ECIIEYUBAIOIIIHE:

* HEpruey /Il aKTUBHOCTH, pOCTa U (DYHKIIMOHUPOBAHUSI OpraHU3Ma — JIbIXaHusl, IlepeBapy-
BaHUSI NIUIIU U COXPAHEHUs TeIIa;

* MaTepUaIaMu JJisl pOCTa U BOCCTAaHOBJIEHHSI OPraHU3Ma, a TaKxke 1J1sl MOIEPKAHUSI 3[10POBbSI
MMMYHHOM CHUCTEMBI».

Co BTOpO# YaCThIO IAHHOTO OIpe/eieHrsl Bce Oosiee-MeHee MOHATHO. MOKHO JIerKo MpeJicTa-
BUTb, KaK HAIlIM KJIETKU JEJISTCS, y HAC PaCTyT HOT'TH, BOJIOCHI, P YIIMOAX WM LIapaliMiHaXx BOCCTa-
HABJIMBAETCS] KOJKHBIN MOKPOB. TO ecTh MbI MPaKTUUECKU CBOMMH IIa3aMU BUIMM, KaK Halll OpraHu3M
UCTIONB3YeT eIy B KauecTBE CTPOUTEILHOrO Marepuia. Ho ¢ mepBoil 4acTbio BO3HUKAIOT OOJIbINUE
CJIO)KHOCTH, TIOTOMY UTO CJIOBO SHEPrHsl BbI3bIBAET HEIOIOHMMaHKe. Mbl He MOXEM YBUJIETb SHEP-
TUI0, IOTPOTraTh, 1a U BOOOIIE He SICHO, KaK OHA MCTIONb3YeTCs.

W TyT BO3HMKaET MHOKECTBO BO3MOKHOCTEM 1J1s1 KOTHUTUBHBIX MICKQKEHUIA, BOJIIIIEOHBIX TUET,
TalHBIX 3HAHUI 00 OmNpejeeHHbIX MPoAyKTax. Beap era moMuMo BCero npodvero sIBJSETCs OYeHb
BaXXKHBIM aCIIEKTOM Halllell COLMaIbHOM KU3HU. MBI IOJTyyaeM NUTaTe/IbHble BellecTBa ellie B yTpooe
Martepu, IOTOM C IPyAHBIM MOJIOKOM U TIepej1 CaMOil Halllel CMepThIo Bee ellle notpedsem nuity. Exa
MIPOYHO MHTErPUPOBAHA B HAIIY )KU3Hb U IPOHU3bIBAET €€ Ha Kax oM 3tarne. CyIecTByOT KyJIbTYp-
Hble, HAIIMOHAJIbHBIE OCOOEHHOCTH YIOTpeOICHU s IIPOIYKTOB M JIaKe CEMEWHbIEe U MHINBHUTyaJIbHBIC.
BONBIIMHCTBO MPa3THUKOB WJIM IPYCTHBIX COOBITUI HAINIEH KU3HU TAaKXKe CBSI3aHHBI C 3aCTOJIbeM. B
TeYEeHUE KU3HU MbI YIUBIISIEMCS PA3JINYHBIM COYETAHUSIM BKYCOB, TTO3HAEM HOBBIE OJTIONA, PECTITHI
Y CIIOCOOBI IPUTOTOBJICHU ST TPOAYKTOB. [109TOMY OJHO3HAYHO MOXKHO CKa3aTh, YTO €/1a — ITO HEUTO
Ooublliee, YeM MPOCTO UCTOUHUK SHEPTUU U CTPOUTEILHOTO MaTepHaa.

Ha, ceituac craiau NOMyJsSIPHBIMU UJIEN «TOILUTMBHOTO OTHOIIEHUS K e/ie», KOorjaa JIoOol mpo-
AYKT WK OO0 BOCIPUHUMAETCS UCKJTIOUUTETHHO B KaUeCcTBe TOIUIMBA Uit opranu3Ma. Ho, kakue
Obl MBICTUTENIbHBIE JIOBYIIIKM Mbl HUA BBIIYMBIBAJIM, €a Oy/leT OCTaBaTbhCsl AJIsl HAC YeM-TO OOJb-
[IMM, YeM IPOCTO TOIUIMBO. M MBI y’& TOYHO HE CMOXEM OTPUIIATh, YTO OHA SIBJISIETCSl OJHUM M3
CaMBIX JIOCTYITHBIX UCTOYHUKOB YIIOBOJIbCTBUSL. YIOBOJILCTBHE OT €/Ibl — 3TO OIIyIIeHHe OJ1arornoiy-
4usi, BO3HUKAIOIIIEE B Pe3yJIbTaTe YI0BJIeTBOPEHH I €CTECTBEHHOTO MHCTUHKTA. B HEero BoBieueHs! 1Ba
OCHOBHBIX JIEMEHTA: MOIIMOHATIBHOE U IICUXOJIOTMUECKOe HaMpskeHNe, CO3/1aBaeMoe NIepBOHAYATb-
HBIM MMITYJIbCOM WJIM JKEeJIAaHUEM, U TOcTIeylollee YIOBIeTBOPEHNEe ITOW BHYTPEHHe! MOTPEeOHOCTH.
Takum 00pa3oM, YIOBOJIBLCTBUE OT €JIbl SIBHO COOTBETCTBYET JIByM OCHOBHBIM TPEOOBAHUSIM KU3HMU:
BOCIIPOM3BeAeHUI0 U noaepxanuio [2]. Ho 6e3ycnoBHO, OueHb BaskKHO, YTOOBI €/1a He CTAaHOBWJIAChH
€IMHCTBEHHbIM MCTOYHUKOM PAJOCTH, HE BBITECHSJIA U HE 3aMelllaja APYrue acreKThl KU3HHU.

Icm. paszen «VICTOYHUKM» B KOHIIE KHUTH.



A. B. Bypnakos. «B rapmonuu ¢ enoii. OCHOBBI TUTAHUS OT JOKA3aTEJILHOTO AUETOJIOTax»

Bonee Toro, Halm nuiieBbie TPUBBIYKYA M OCOOEHHOCTH MTUTAHUSI MOTYT OKa3bIBATh ITI00ATBHOE
BiMsHUE. V1 He TONIbKO Ha HAaC caMuX, HO U Ha Hallly 1iiaHeTy. Hanpumep, B oTueTe Hay4HOro KypHaia
Nature ToBOpUTCS, UTO, €CJIM Mbl XOTUM YMEHBUIUTh BO3JEVICTBUE U3MEHEHU S KJIMMaTa Ha IUIaHeTy K
2050 romy, HY>)KHO €CTb PaJUKaJIbHO MeHbIIe Msica [3]. Kaxaplit Kycouek MUIyY U3 KaxJ0M TapeaKu,
MUCKH WM KaCTPIOJH TI0 BCeMY MUPY TpeOyeT HeOOBIIOro KycouKa pecypcoB 3eMIIH.

Parion yesnoBeka co3zaer Harpy3Ky Ha OKPY:KalolIylo Cpely, BOAHBIE pecypchl, OMOpa3HO00-
pas’ue U MOUTH Ha BCe OCTaJIbHbIE TIOKA3aTelH 30poBbs iaHeTh. B 2019 rony Moxan PokcTpém?,
Kopunna Xoykc? 1 ipyrue 4jieHsl MexX IyHapOoIHOM rpyiibl yueHsIX mpeasioxiu quety EAT-Lancet
[4]. D10 rOGANBHBIN TUTAH MUTaHuUs, KOTOPBIA K 2050 rogy TeopeTHueckr Mor Obl HAKOPMUTD TIPH-
mMepHO 10 mutpa yenoBek. OH MperycMaTpuBaeT pe3Koe COKpalieHre noTpedaeHus Msica U yBesue-
HUE B pallMOHe YesioBeKa (ppyKToB U oBoleil. Ho uzes BbI3Bana cropsl y NpeacTaBUTENed MICHOW
MIPOMBIIIJIEHHOCTH U SKOHOMUCTOB. Ha aHHBII MOMEHT MOMCKM IUIAaHETAPHOU TUEThl MPOIoJIKa-
I0TCS1.

A 410, ecnu Obl MBI TIEPECTAIIM €CTh NHIITY, K KOTOPOH MPUBBIKJIM, M TIEPENUTH K MOTPEOICHUIO
WCKJIIOYMTEITHHO MTUTATEIbHOW CYCTIeH3UH, BRIPAILIEHHO! B JTaOOPaTOpHH, a He B TIOuBe WM Boze? Mbl
MoOrIH Obl IPEJOTBPATHTh TOTEIJIeHre mpumepHo Ha 1 rpanyc Llenbcus B Oymymem [5]. Ho BeiGop
MIPOLYKTOB MTUTAHUS TECHO CBSI3aH C JIMUHBIMU [TPEANIOUYTEHUSMHU, KYJIbTYPO, PEJIUTUEN, SMOLIUSIMHU,
SKOHOMHYECKMMHU MPOOIeMaMy 1 MHOTUMU APYruMH (paktopamu. [103TOMy MaHUIYJISIUK C €0
U3 MPOOMPKU TIOKA YTO OCTAHYTCS B BUJIE MBICIIEHHOTO SKCIIEPUMEHTA WK PadoT OrNpe/eeHHbIX
SHTY3MACTOB.

BMECTE C TEM HE3JIOPOBOE ITMTAHUE CO3JIAET BOJIBIINI PUCK 3ABOJIE-
BAEMOCTH 1 CMEPTHOCTU, YEM HEBEE3OITACHBIM CEKC 1 VIIOTPEBJIEHUE AJIKO-
['OJI4, HapkoTHKOB U Tabaka, BMecTe B3sThie. Eciii ToBOPUTH PO rapMOHUYHBIE OTHOILIEHUS C €JJ0M,
KOTOpbIE UMEIOT OYeHb BAXKHOE 3HAUEHUE JJIsI HAIIEro 3710pOBbsl, TO HEJIb3s1 OOOMTH CTOPOHOM TOT
(akT, 4TO ena ABJAETCS UCTOYHUKOM SHepruu. M moHMMaHue Toro, OTKyJa B Hel 6epeTcs Ta camast
SHEPrusi, MOMOXET HaM pa300paThCs B MOMYJISPHBIX JUETaX U AACT YETKOE MPE/ICTABIICHUE, 3a CUEeT
Yyero padoTaloT JT0ObIe MPOTOKOJIB MUTaHusl. [IoroBoprM 00 3TOM JasbIiie.

2 Msenckuit YUEHBIH, KOJIOT, CTEIHAIICT 110 YCTONYMBOCTH OKPYXKAIOIIeH cpe/bl, TPECHOBOIHBIM PECypcaM.

3 BCCMI/IpHO W3BECTHBIN CIIEIUAIUCT TI0 MPOAOBOJIL,CTBEHHBIM CUCTEMAaM.
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Kak coJiHIle cBA3aHO C eqon?

Kak BH nymaere, 6e3 4ero HEBO3MOXHO CYITIeCTBOBaHHMe kW3HHM Ha 3emie? [ToHumalo, 4to
XOueTCA OTBETUTH — 03 MEMOB U BHIeO ¢ Kotukamu. Ho Ha caMoM nejie Oe3 COHIIA.

Macca 3emun oTHOcuTeabHO CoJtHIa
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Papuyc op6uTbl OTHOCMTENBHC CPGUTLI 3eMNK

He 6pbw10 661 ColHITa, He ObUTO ObI HUYEro. Jlake CTOPOHHUKOB O€3yMHBIX IUET, TNIOCKOH 3eMJTH
¥ Ipounx MpakoOecoB. [Touemy sxe Oaromaps HaleMy CBETHITY BOBMOXKHA KU3Hb? OTHA U3 IPUYUH
3aKJII0YAETCs B TOM, UTO 3eMJIst HaxonuTcs [6] B mpenenax oouraemon 30HbI CoHITA (TaKKe U3BECT-
HOM Kak «30Ha 3/1aTOBJIACKHW», WJIM 30HA K13HM). Ka3amock Obl, YTO B 3TOM Takoro? A J€Jio B TOM,
YTO JAHHOE PACCTOSIHUE HE CJIMIIKOM JIAJIEKOE W HE CIUIIKOM OJTM3KOE, YTOOBI TIOTyJYaTh OOMITbHYIO
COJTHEYHYIO SHEePrHIo, KOTOpas BKJIIOYAET CBET U TEIIO, HEOOXOAUMBIE TSI XUMUYECKUX PEaKIIi.

B snpe ConHila mporcxoasT TepMOsiAepHbIE peakI|y, B X0[Ie KOTOPBIX BOJOPO ITPeBpaIlaeTcsl
B resiuii [7]. Buaumas noepxHocts CoinHila Ha3biBaeTcs potocepoii. IMEHHO 3/1ech CBET U TEIIo,
MOJIHMMAIOIIMECS U3 SAPA, PACIIPOCTPAHSIOTCS B KOCMOC M JOCTUTAIOT aTMocgepsl 3eMIU U Ipyrux
taHeT CoJTHEeUHON CHCTEMBI.

Ha 3eminie BepxHwmii croii atMocdepbl (030HOBBIN) (PHIBTPYET OOJMBINYI0 YacTh COJTHEYHOTO
yIbTPaHOIETOBOrO M3JIyUeH s, HO YacTh MPOMYCKAeT Ha MOBEPXHOCTh. [lomyueHHoe Terio 3ateM
TIOTJIONIAETCsT 3eMHBIM BO3JYXOM M 3€MHOW KOPOM, HarpeBasl Hallly TUIAHETy U oOecrieurBasi opra-
HU3Mbl UICTOYHUKOM SHEPIUU.

MbI ¢ BaMM He MOXeM MpeoOpa3oBbIBATH SHEPIHIO CONHIIA B XMMUYECKYI0 SHEpruio, T. €.
B nmily. Ho Ha 3TO CriocOOHBI pacTeHUsi W Jpyrue OpraHu3Mbl, HalpuMep IuaHoOakTepuu [8],
MOCPeNICTBOM (POTOCHHTE3a. DTOT MPOIIECC MO CYTU MPEICTABIISIET COOOH MpeoOpa3oBaHUe SHEPTUU
COJTHIIA B SHEPTHI0 XUMHUECKUX CBsi3el. TyT nmpuaercst BCIOMHUTE OMooruio. POTOCHHTES OTBEYAET
3a TIPOM3BOJICTBO U TMOJIEpKaHue KHCIopona B aTMocdepe 3eMiIr U MOCTaBJIsAeT OOJBIIYI0 YacTh
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SHepruu, HeoOXOAUMOW IS KU3HU Ha TulaHeTe [9]. 3aremM TpaBOsIHBIE TIONYYalOT 3Ty SHEPruio,
roejiasi pacTeHus1, a TVIOTOSIAHBIE MOTYYaloT ee, Toeasi TPaBosiTHbIX. Ec oyeHb CHITbHO BCe yIpo-
CTUTB, TO B Oyprepe, KOTOpbIA MBI CheJJaeM Ha 00ell, CONePKHUTCS Ta caMasi TepMOsiiepHasi SHeprusi
COJIHLIA.

Ho BepHemcs k pacTeHusiM. BHYTpy pacTuTeIbHOM KJIETKU HAXOAATCS HEOObIIINE OPraHesUIbl,
Ha3bIBaeMble XJIOPOIUIACTAMH, KOTOPbIE HAKATUTMBAIOT SHEPTHIO COTHEYHOTO cBeTa. BHyTpu MeMOpan
XJIOPOILJIACTOB €CTh CBETOIOMIOMIAIONIAN MTUTMEHT XJIOPO(HIUI, KOTOPBIN OTBEYaeT 3a MpUAaHNUe pac-
TEHHUIO 3eJIeHOro 1BeTa. Bo Bpems (potocuHTe3a XJOPO(UIUT MOITIOMIAET SHEPTUIO BOJIH CUHETO U
KPAacHOT'O CBETa U OTPAKAET BOJIHBI 3eJICHOTO CBeTa, Oylarofgapsi ueMy pacTeHHe BBIIISANUT 3eJICHBIM.

B nporiecce porocunTesa pacrenus noryomatot yriaekuchisii ra3 (CO,) u Bogy (H,O) u3 Bo3-
AyXa W MOYBbL. B pacTUTeNbHON KJIETKE BOAA OKHCISETCS, TO €CTh TepsieT JIEKTPOHbI, a yIIeKUC-
JIbIAA Ta3 BOCCTAHABJIMBAETCS, TO €CTh MPHOOPETAET MEKTPOHBL. DTO MPEBPAIAET BOAY B KUCIOPOA U
YIJIEKUCITBIN Ta3 B [TIOKO3Y. 3aTeM pacTeHHe BBITYCKAeT KUCAOPO OOpaTHO B BO3AYX M COXpaHsET
SHEPruio B MOJIEKYJIaX [IIOKO3BI.

BriosiHe JIOrnYHO BO3HMKAET BOIPOC, HACKOJIBKO ITOT Mpoliecc MpeodpazoBaHus 3(PpheKTHBEH,
a IMEHHO, BCIO JI SHEPTHIO COTHEYHOTO CBETA YAAETCsl COXPAHUTh? B 1ad0paTOpHBIX YCIIOBHSX peak-
un potocuHTe3a UMeoT OMu3Kkyo K 100 % kBaHTOBYIO 3(h(peKTHUBHOCTD, T. €. OIUH KBAaHT CBETa
MIPUBOJUT K NIEPEHOCY OJHOTO IeKTpoHa. OTHAKO B CAaMBbIX UJIEaJIbHBIX IPUPOIHBIX YCIOBUSIX OOIIast
3Hepro3(p(eKTUBHOCTb HE Beeraa JocTuraeT u 35 %, Tak Kak He BECh COJTHEYHBIN CBET MOIIOIIAETCS
JIMCTOM pacTeHU. A ecJii B3SITh B pacueT MOoTepHu Ha BCEeX 3Tarnax OMOXMMHU TO Ha OOJBIIMHCTBE
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYP Y1AJIOCh IOIyUUTb JIMILB OKOJIO 1-2 % 3HeproapheKTMBHOCTHY, T. €.
9TU HeOOJbIINE MPOLIEHTHl SHEPIUU COJHIIA COXPAHSIOTCS B PACTUTEIBHOM NPOAYKTE, HAIPUMeED,
B 3epHax KyKypy3bl [10—12]. CaxapHblii TPOCTHUK SIBJISIETCS MCKJIIOUEHUEM, TaK Kak ero 3gdek-
THUBHOCTb MOJKET COCTaBJIATh IOUTH 8 %. Ilpu B3rIsAae Ha 3TH HU(Pbl MOKET NOKA3aThCs, YTO U3-
3a Takou 3Heprod(peKTUBHOCTH Tpoliecc (POTOCHHTE3a HE TaK BaXeH JJIsl CYIIECTBOBAHUS KU3HU
Ha 3eMJle, HO 9T0 He Tak. OOWIne pacTUTENIbHOCTH HUBEIUPYET MOTEPU MPeoOpa3oBaHusl SHEPrUM
COJIHIIa B OroMaccy pacTeHuid. Ml Mbl MOKeM KCTIONb30BaTh PACTEHHUSI HE TOJIBKO B KAYECTBE UCTOY-
HUKA MWW, HO U UCTIONb3YeM SHEPreTHUECKHe pecypchl: yroib, PUPOIHbIH ra3, HepTh. KoTopsie
TaKKe COIEepKaT 3allaCeHHYI0 SHEPTHIO COJHIIA, TOJIbKO MOIYyUYEHHYI0 MHOTIO JIET Ha3aj. B npouecce
(oTocuHTE3a CUHTE3UPYIOTCS YIJIEBOAOPOIbL, T. €. YIJIEBOAbI U KUpHl. Ero eie Ha3pBalOT OUOIOTH-
yeckoil (pukcanuen yriepoaa (3alloMHUTE 3TOT TEPMUH, Mbl K HEMY €11l€ BEpHEMCs, KOIjia JoMAeM
10 Joziel). B pe3ynbrate HEOPraHUYECKU yIieposl PeBPAIaeTCsl B OPraHMUecKre COeTUHEHMS], B
YAaCTHOCTH B Ty camylo IIIOKO3Y. JK13Hb Ha 3eMiie OCTpOeHa Ha COSJMHEHUSIX, COIEPKAIIUX YIJie-
pon, a30T, BoAopoza U Kuciaopoa. CIokHbIE MOCIEA0BATEbHOCTH STHX JIEMEHTOB BMECTE 00pas3yioT
CTpOHTEJIbHBIE OJIOKHM KU3HU. VI3 HUX COCTOSIT HEOOXOAMMBIE OPraHMUYECKHe MOJIEKYJIbl, TAKHe KaK
caxapa, pepmentsl, 6enku 1 JHK. Te, KTo BHUMATETbHO YUTAIM 3Ty HYAHATHHY, HABEpHOE, 3a/a-
I0TCSI BOIIPOCOM, MOYeMY HMYEro He ObUIO CKa3aHo Mpo kupbl? Beap HamucaHo, 4TO B pacTEHUsIX
conepsxarcsi M oHu. He Oyy ycinoxHsTh 1 63 Toro Hempoctyio TeMy. CKaxy TOJbKO, UTO YIJIEBOABI U
KUPbl UMEIOT JOCTATOYHO MOXOXKUI COCTaB XUMUYECKHUX JIEMEHTOB, a UMeHHO yriepoz (C), Bonoposa
(H) u kucnopog (O). OmiMyaercs Julllb cama UX Mocae0oBaTesIbHOCTb. [109TOMYy *KUpBI CUHTE3UPY-
ercsl (pepMeHTaMM pacTeHUi U3 yrieBodos [13].

Ho pactenus sBASIIOTCS €llle ¥ UCTOYHUKOM PACTUTENIBHOTO OeiKa. A 4TOObl U3 aMUHOKHUCIIOT
MOCTPOUTH Oesiku, HykeH a30T (N). M oTkya pacteHusim ero B3siTh? A30Ta MHOTO B atMocdepe. Ho
ecTh podJsieMa — pacTeHUs1 He MOTYT €ro Hanpsimylo B ce0si BcocaTb. BCOMHUM PO KPyroBOpoOT
a30Ta B MpHpoze U azoTdukcupyomue dakrepur. Kpyropopor azora — 310 mpoiiecc, HocpeacTBOM
KOTOPOTO a30T MpeBpaIlaeTcs B pa3aIyHble XUMUUYecKre (DOpMBI 10 Mepe €ro LUPKYJISIIUU B aTMO-
cepe, MoYBe 1 KUBBIX opraHu3max. [IporcxoauT 3To HeMpepHIBHO, U TEM CAMBIM PACTEHUS U KUBOT-
HbIE MOTYT KCIIOJb30BaTh 30T [UIsl CBOMX HYX[, M MOC]e UX rMOear OH BO3BpaIaeTcsi 0OpaTHO B
atMocepy. A pelaIyo pojib B TOM IPOLIECCE UTPAIOT a30TPUKCHPYOIIYe OAKTEpUU. Y HUX eCTh
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CrIeUaJIbHBIN (pepMEHT, KOTOpBIN coenuHseT arMocgepHsiil a3otT (N) ¢ Bogoponom (H). B pesyib-
TaTe MOJy4al0TCs HUTPAThl U HATPUTHI, @ PACTEHHSI UX MOTYT IOTJIOIIATh CBOUMH KOPHEBBIMHU BOJIOC-
KaMu. A BOOOIIIe, 1Tl PACTUTENILHBIX OSJTKOB HYyKHa elrle cepa (S), HO B Takue neOpu mpejiaraio He
MOTPY’KaThCsl, YTOOBI BBl HE BHIOPOCHITN 9TY KHUTY, U OHA HE TIPEBPATUIACh B TIEPETHOM.

Bor Tenepr oOoOmaem Bce Bhillecka3aHHoe. [lomyyaercsi, 4To MO AEWCTBUEM SHEPruu
COJIHIIA, UCHIONIB3YsI yriiepof 13 npocthix BemmecTB (CO, u3 armocdepsl), pacTeHUs CHHTE3UPYIOT
OenKu, KUpsl, yriieBoas [ 14]. Takve mpon3BoAsIIMe MUTATEIbHbIEe BEIIECTBA OPraHM3Mbl HA3bIBAIOT
aBTOTpOo(pamMM MJIM TIEPBUYHBIMU MPOAYLIEHTaAMU (€CJIM COBCEM TOYHO, TO (poroaBToTpochamu). B
MUILIEBOI e OHM HAXOIATCS] HA CAaMOM HHU3KOM YPOBHE, HO SIBJISIIOTCS] IPUUMHOM, TI0 KOTOPOW Ha
3eMuie Bce elle ecTh KU3Hb [15].

7KuBOTHBIE U JIIOAM, CKOJIBKO OBl HU CTOSTM HA COJIHIIE, HE CHIOCOOHBI MOJYYUTh BEIIECTBA,
KOTOpPbIE MOXHO UCIIOJIb30BATh B KAYECTBE SHEPTHU. A BOT O3KOTH 3a1pocTo. Takue opraHiu3Mbl Ha3bl-
BaioT reteporpodamu [16]. OHU HE MOTYT POU3BOANUTH COOCTBEHHYIO ITHUIILY, IIO3TOMY JIOJKHBI UTO-
TO WJIM KOTO-TO €CTh. B MUIeBOil ienu rerepoTpodbl OyayT SIBIATHCS MEPBUYHBIMU, BTOPUYHBIMH,
TPETUYHBIMU MOTPEOUTENISAMH, HO HE TIPOIYyLIEHTAMH, KaK pacTeHUsI.

Takum 00pa3zoM, pacTeHHUs SBJISIOTCS ICTOUHUKOM IMUTATEIbHBIX BelecTB. Mbl €IUM pacTeHuUsI
WY KMBOTHBIX, KOTOPBIE €JTM 9TU PACTeHUs1, UM )KUBOTHBIX, KOTOPBIE €JI1 JKUBOTHBIX, KOTOPHIE €JTH
pactenusi, Wiu. .. $1 qymaio, Bbl OHSLIH.

Hanee aythb yrpomaem. Mbl ¢ Bamu M. 3aueM? YToObl He ObUTO cKyuHO? HeT, KOHEeuHo,
HaM HyXeH Kucnopoa. OH HeoOX0auM, YTOOBI OKUCTHUTH (CXKeub) MUTATEIbHbIE BEIECTBA, KOTOPHIE
MBI €/IM, ¥ TIPY STOM BbICBOOOIUTH 3Hepruio [ 17]. Ty camyto snepruto conuia. Eciu HemHoro nodgu-
70cOPCTBOBATh, TO MOKHO MPEAIOJIOKUTh, YTO OMOJIOrMYecKass Macca Ha Hallel TulaHeTe BooOIe
HE MEHsIeTCs], a JIMIIb NepexXoquT 13 ogHoi (opmsl B apyryio. Hy ecim Toinbko MHOIMJIAHETsIHE He
3aHECYT Yero-HUOYb C APYTUX IUIaHeT.

Ms! yxe 3arparuBajiu Bonpoc 3¢ deKTUBHOCTH (poTocuHTe3a. [lesio B TOM, YTO MpU TaKou
niepeaye COJHEYHOW SHEPrUM OT PACTEHHI K JKMBOTHBIM, a OT HUX K JIPyIMM >KMBOTHBIM U JlaJiee
10 LIETIOYKe, Hen30eKHbI MOTEPU B BUJE BBIACJCHUS TeIla, MeTaboIr3Ma U IPyrux mporeccos. U
MCXO[s1 U3 9TOTO ObLT ChOPMYIIMPOBAH 3aKOH (XOTS aBTOP HE Ha3bIBaJI Obl 9TO 3aKOHOM, HO TaK 3aKpe-
mwiock) Paiimonga Jlunpemana, wim 3akoH 10 % [18]. CornacHo emy Ipu nepexoie SHEpruu ot
OJIHOTO YPOBH K Apyromy nepeaaercs jauiib okoio 10 %. OcranbHoe TepsieTcs B poLecce nepe-
Hoca.

Hanpumep, Comnnie Bbigensier 100 toic. Ix sHepruu, pacteHus 3anacaioT Tojibko 1000 Ix
SHEPruy OT COJHEYHOTO CBeTa (MCKIIIOUeHHE M3 3aKOHA — PACTEHHSAMH OT COJIHIA IMOIJIONIAeTCs
TosbKO 1 % sneprum). [locne atoro kopoBa, cheB pactenue noayuut 100 Ix (10 % sneprum). Bok,
cbeB Kopoy, nonyuut 10 Ix (10 % sneprum kopoBbl). YesioBek, eciu checT Bojika, nonyuut 1 Ix
(10 % sneprum Bonka) u 1. 4. Koneuno, B peanbHoCcTH nepenaercs He Bcerga 10 %. lons sneprum
MOXKET J0XOAUThb U 10 35 %. Ho (akT cOCTOUT B TOM, UTO YACTh SHEPIUU TEPSAETCH.

[Tpumep ¢ MOPKOBKOIA, 3alillaMU U JIMCOM Bbl MOKETE MIOCMOTPETh Ha PUCYHKE HUKE.

3axon JIungemana o 10 %
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BropuudHbii KOHCYMeEHT
10 rran

MNepBHMYHBIM KOHCYMEHT
1000 rran

MNepBuyHbIA NpooyUeHT
1000 rran

Bor Takoii cioXHBIH Iporiecc nepeaavyr SHepruu, KOTopast oCcTyrnaeT Ha 3eMITio, TPeoaosieBast
150 MaH KWJIOMETpPOB. A O TOM, YTO C HEell MPOMCXOIUT BHYTPH HAILIErO OpraHU3Ma, MOrOBOPUM

Iajee.
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3akoHbI (PU3MKHU U YeJ0BeYeCKN OPraHn3mM

Hy 4ro, noporue Mou GMOJIOTH, MBI IIPOIOKAEM JOCTATOYHO CIIOXKHYIO TeMy. 1 4ToOb! yripo-
CTUTb BOCIIPUSITHE, JIaBaliTe MPOBEIEM aHAJIOTHIO C aBToMoOmMIeM. Tak, Mbl 3ampaBiisieM aBTOMO-
OWJIb OITHUM BHUJIOM TOIUIMBA. DTO MOXET ObITh OEH3MH, IU3ellb, Ta3, a KTO-TO CTaJl CTOPOHHUKOM
3eJIeHOI SHEPreTHKH 1 MCTIOJb3YeT IEeKTPOMOOUIH. [IBrraTesb aBTOMOOUIISI HE MOKET padoTaTh Ha
JBYX BUZIaX TOTUIMBA OJHOBPEMEHHO, IOTOMY, MpHe3Kasi Ha 3arpaBKy, Mbl BHIOUPaeM UMEHHO TOT,
KOTOPBIN [IJ151 HETO MpeIHa3HAYEH.

Bpli1ie MbI BBISICHWIIM, YTO B KAUECTBE UCTOYHMKA SHEPIUHU YeJIOBEK MOTPedIsieT OpraHnyecKue
COETMHEHM I, KOTOPBIMH SIBJISIIOTCS OSJIKM, KUPBI U YIieBozbl. [1o aHaorum ¢ aBToMoOusIeM Halemy
OpraHU3My HY’KE€H OfIVH YHUBEPCAJIbHbII UICTOYHUK SHEPIUH, a He TpU. YUTto xke nenars?

Teneppb 4yTh YCJIOKHUM. YHUBEPCAIbHBIM UCTOYHUK dHepruu [19] umeer cnoxHoe Ha3BaHKE
aneHosuHTpudocdar (ATD). B nariem opraHnzMe XMMUYECKUE CBSI3U OPraHMYECKUX COSUHEHUN
Pa3phIBAIOTCS, ¥ BCE ITO IpeoOpa3yeTcs B TaKylo YHUBEpcaibHYI0 BamoTy — AT®. [Ipruem ee Mbl 3a
JIeHb IMTPOU3BOAMM CTOJIHKO, UYTO OHA IO Macce CONocTaBuMa ¢ Maccou Haitero tena [20]. 3anacet AT
MOXHO TIPE/ICTaBUTh B BUJIE OaTapei, B KOTOPbIX XpaHuTcs ueprus [21]. Y nanbHeiee ucromnb3o-
BaHME 3TOI SHEPIUU MPUBOAUT B JIEMICTBUE BCE MPOLIECCH HALLIETO OPraHMu3Ma.

Ceityac nipueTcsi BCIIOMHUTD €Ille OJUH CJIOKHBIA MpeJMeT W3 IIKOJbHON mnporpaMmbl. B
OCHOBE MOHMMaHHUs (PEHOMEHa KM3HU U IMPOLECCOB, KOTOPHIE MPOTEKAT B YEJIOBEYECKOM Opra-
HU3Me, KaK ¥ B OPraHu3Me JTI0O0ro )KHUBOTO CYIIEeCTBa, JiekKaT 3aKOHbI (pu3uku [22]. OHU UCTIONB3Y-
10TCSI U151 OOBSICHEHHSI MHOTHMX (DYHKITMIA OpraHu3Ma, BKJTI0Yasi MEXaHUKY MBIIII] U ABWKEHUH Tena,
MEXaHUKY JBMKEHUsI KPOBU U BO3lyXa, CIyXOBbIE M aKyCTUUECKHE CBOWICTBA YILIEH, 3PUTEIIbHYIO
ONTHKY, TEIUIO, SHEPTHUIO U MEKTPUIECKUe CUTHAMBL. [IprueM 3TH 3aKoHBI OyAyT CyIIECTBOBATh BHE
3aBUCUMOCTH OT Halllel Bepbl B HUX. MOKHO HE BEpUTh B 3aKOH BCEMUPHOT'O TATOTEHUsI, HO €CJIU Mbl
IIPHIFHEM C BBICOKOW NTOBEPXHOCTU BHU3, TO 32 CYET I'PABUTALIMU OUyTHUMCS Ha 3€MJIe, a HE 3aBUCHEM
B BO3[yXe€.

Kak Tonbko Ha 3emiie BO3HMKIIA )KU3Hb, OHA PaCIPOCTPaHMIIACh 110 IJIaHETE U MIPUHsIIA 3aMe-
yareJbHbIe U TIOPOH yAuBUTENbHBIE (DOpMBI. M Ha MepBbIi B3IV MOXKET MOKA3aThCs, YTO OHA Oe3-
rpaHMYHa B cBoeM pa3Maxe. Ho kak Obl OaHAJIBbHO 3TO HU 3BYYasO, KHM3Hb JOJUKHA TOTYUHSATHCS
3akoHaM (pU3MKHU. Jla, Mbl OrpaHHYEHbl B TOHUMAHUU HEKOTOPBIX IPOLIECCOB, HO TEM HE MeHee (pU3H-
YecKue SIBIeHUsI MPOHMU3BIBAIOT Bce (popMbl sku3HH. W aske HeOONbIUe KUBblE OPraHU3Mbl JEMOH-
CTPUPYIOT 3aKOHbI (PU3MKHU B IPOLIECCE CBOETO CyLIECTBOBAaHUS. [laBaiiTe MIOCMOTPUM Ha HABO3HOTO
KyKa, KOTOPBIF KaTuT cBoe OorarctBo. [la, MoOHMMAl0, He CaMbli JIYUIIUN MPUMep ISl KHUTH PO
€1y, HO KaKou eCTb.

MOXHO cKazaTb, YTO KYK peanu3yeT MpUHUMI Koneca. Ml iMeHHO (pu3uKa, a He ciyJaiiHble
SBOJTIOIIMOHHBIE N3MEHEHU S, TO3BOJISIIOT JKYKY HCIIONB30BaTh TAKOW CBOEOOPA3HBIN TPAHCIIOPT.

[Mepeiinem k Gonee cloXHBIM ITporieccaM. [loer HaceKOMBIX SIBJISIETCS] M3bICKAHHBIM TIPHIMe-
pom Onodusuku [24]. I B 0CHOBE TaKOro SIBIEHUS JiekKaT U3ydeHHble (PU3MKAMM a3pOIUHAMMYe-
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CKHI MOIbeM, XapakTepHas (popMa KpbUIbIIIEK, KOTOpasi O3BOJISIET CO3aTh 00IaCTh HU3KOTO JaB-
JIEHUS] HaJl KPBUIOM, a TaKKe MEeXaHM3M «XJIonai u Opocaii». Korna Kpbuibsi TOJKAIOTCS B 0OPaTHOM
HaIpaBJIeHUH, OHU CXJIONBIBAIOTCS BMecTe. Takoi MaHEeBp BHITECHSIET BO3YX MEK1y HUMH 1 oOecTie-
YMBAET JONOTHUTENBbHYIO TATY. [I0TOM KpbLIbsi HAUMHAIOT CBOM NEPEIHUI XO/] U Pa3[BUTalOTCsI; BO3-
IyX, KOTOPBIA YCTpeMIIsieTCs, YTOOBI 3aIOJHUATD 3a30p, YIy4lllaeT HUPKY/ISAIMIO HaJl TOBEPXHOCTHIO
KpbUIa U, TAKMM 00pa3oM, YBEJIMUUBAET MOABEMHYIO crity. Tombko Oiarogapsi BRICOKOCKOPOCTHOM
(pororpacum yueHble OTHOCUTEBHO HEIABHO Y3HAJIM, KaK HACEKOMBIE MCIIONb3YIOT KaXk/Iblil HIOAHC
(busMKy 17151 ocylIecTBIEHU M0JIeTa.

B ocHoBe 4enoBeka, HACEKOMBIX, B TOM YMCJIE HABO3HOT'O JKYKa, M BCEX JPYTUX CYLIECTB, JekKaT
MoJteKyJibl. 1 oHM Takske MOgUMHAIOTCA 3aKoHaM (pU3UKU. B kauecTBe nprumMepa BO3bMeM aMUHOKHC-
JIOTBI, KOTOPBIE SIBJISIIOTCSI CTPOUTENIBHBIMU OJTOKaMu OesTkoB. Llenoukn aMMHOKHUCIOT, Kak M MoJie-
KYJIbl, CKJIOHHBI CBOPAYMBAThCS TAKUM 00pa30M, YTOOBI JOCTHYb CBOETO CAMOIO HU3KOI'O SHEPreTH-
YeCKOro cocTostHu. KaxIplil mocieay oyl STar CKIaapBaHus 1J1s TOMCKa Hanboee CTaOuIbHOTO
COCTOSIHUSI, YTOOBI BCE HE Pa3BajIMIIOCh, YIPaBIIsAeTCs TEPMOAMHAMUKON. M Kak Obl HAM HM Ka3aJics
STOT MPOIIECC CIYYaiHBIM, YTOOBI BHIOPATh /ISl KOHKPETHBIX OEJIKOB onpesesieHHyo (opmy, pado-
TaloT (PyHIaMEHTAJIbHbIE 3aKOHBI (pr3uKH [25].

Wrak, Ml yOeqUIMCh, YTO BCE OPraHU3Mbl HOJUUHSIOTCS 3aKOHAM (DU3MKH U KECTKO OTPaHU-
YeHbl YHUBEPCAIBHBIMU MTPUHIIMIIAMY, KOTOPbIE ISUCTBYIOT B JIOOOM MaciuTabe, HauMHasi ¢ eJI0ro
OpraHM3Ma, 3aKaH4MBasi MOJIEKY/ISIPHBIM M CyOaTOMHBIM ypOBHeM. V KOHEYHO ke, 4esIOBeYeCKUi
OpraHu3M He MCKJIIOUYEHHE.

Ecnu MBI ¢ BaMy TOBOpUM PO €71y, TO B TOM KOHTEKCTE ITIaBHBIM 3aKOHOM, KOHEYHO, sIBJIS-
€TCsl IEPBbIN 3aKOH TEPMOJMHAMUKY WUJIM 3aKOH COXpaHeHUs S3Hepruu [26]. OH rnacut: «DHeprus He
MOXET ObITh HM CO37IaHa, HA YHUUTOKEHa, HO MOXET ObITh TpeoOpa3oBaHa U3 OMHON (hOPMBI B [Ipy-
Iylo». A Mbl YK€ BBISICHWIM, UTO [UIsl HAC UICTOYHUKOM SHEPruu sBiseTcs numa. M, cyasa no Hamu-
CaHHOMY BBIIIIE, U3 HUOTKY/A €2 BO3HUKHYTh HE MOXET. MBI JOJKHBI IIe-TO €€ HAWTH, KyIIUTb WX
0TOOpaTh M ChECTh. A OPraHU3M yXke MOXKET UCHOJIb30BaTh MOMYYEHHYIO SHEPTHUIO TI0 TPEM HAIpaB-
JISHUSIM: 3aI1acTH B BUJE JKHpa, peodpa3oBath B AT® 115 mocneayomero NCHob30BaHMs M pac-
cedTh B Buie Tera [27].

A Tak Kak Bce norpedisieMble HaMH IPOLYKThI OTJIIMYAIOTCS APYT OT Ipyra, BO3HUKAET BOIPOC,
KaK ke M3MEpHTh U TIOHSTh, CKOJIBKO SHEPIUU COAEPKHUTCS B TOM MM MHOM ene. M1 00 3ToM Mbl
MIOrOBOPUM C BaMH JlaJiee.

16



A. B. Bypnakos. «B rapmonuu ¢ enoii. OCHOBBI TUTAHUS OT JOKA3aTEJILHOTO AUETOJIOTax»

Kajopuu, 1k0yJm U Apyrasi CKyKoTa

MokeT TIoKa3aThCsl, YTO PACcUYeThl KOJUYECTBA SHEPTUH — TO MPOCTO KaKHUe-TO MaTeMaTuyie-
ckue 3aMopodku. Ho Tak Kak efa COfepKUT OCHOBHBIE KOMITOHEHTHI (O€JIKH, KUPHI, YIJICBOIbI) B
Pa3HBIX MPOIOPIHAX, OHM UMEIOT OUeHb BaKHOE TIPAKTUIECKoe puMeHeHne. Kak MuHuMyMm 671aro-
Japsi pacueTaM eCTb BOZMOKHOCTb OLIEHUTh, HACKOJIbKO IMUATATETLHBI UMEIOIIHUECS 3a1achl TPOIOBOJTb-
CTBUS. A KaK MaKCMMyM — ITPOaHAJIM3UPOBATh PAIMOHBI HACEJICHUs! (WJTU JJake OTIACIIbHBIX JIMII) U
MIOHSTh, COOTBETCTBYIOT JI IMEIOIIHECs B Mara3uHax MPOAYKTHI UX oTpeOHoCTsM. [ToaTomy oreHka
SHEePreTUYeCKOU IIEHHOCTH €JIbl UMeeT BaXXHOE 3HAYeHHUE JIJISI COIUATbBHO-9KOHOMHUECKOU chephl U
IJIS 3[PAaBOOX PAaHEHHSI.

IMOJACYET SHEPI'ETUYECKON IIEHHOCTU ITPOJIYKTOB TIOMOTAET PEIIUTH
JBE TTPOTUBOIIOJIOZKHBIE IMPOBJIEMbBI — 9TO HENOEJJAHUE 1 OXUPEHUE. Hemo-
CTaTouHOE MoTpedyieHre SHeprun (HeqoeaHue) Mo-MpekHeMy OrpaHMYUBAET IMOTSHIIUAI JIIOAeH, a
M30BITOYHOE BCE Yallle MPUBOIUT K OYeHb BHICOKON PacIpOCTPAHEHHOCTH OKUPEHHUS (C COITYTCTBYIO-
[IMMU eMY OCJIOKHEHUSIMU) BO BCEX COIMATBHO-9KOHOMHUECKUX CJIOSAX KaK B Pa3BUBAIOIIUXCS, TaK
Y B pa3BUTHIX CTpaHax. Ha maHHBIN MOMEHT, MOKymasi MPOAYKTHI, HAIIPUMEp, B CyliepMapKkeTe, Ha
YMaKOBKaX MOXHO BCTPETHUTh TaKue OOO3HAUYCHU S, KaK KAJIOPUU U KOYIH. YUTO 3TO Takoe U KaK UX
ornpenensior? Jlapaiite pazouparncs.

I'naBHbIA MCTOYHUK [28], KOTOPBI HAM B 9TOM MOMOXET, — JOKyMeHT PAQ, KOTOPbII Ha3bl-
BaeTcs «[lumeBast SHeprust — METONbl aHAIM3a U KOI(UIMEHTH repecueTa». VI HauHeM MBI ¢
TaKOW eIMHUIIB U3MEpPEeHusl, Kak Kayiopus. Kcratu, oHa He siBiisieTcst craHnAapTu3upoBaHHon. «Cror,
TMOTO/TN, KaK 3TO He sBJisseTcsi? Ha ymakoBke C mejlbMeHsIMU e HaIMCaHO», — CIpocuTe BhL. Jla, HO
JIeJI0 B TOM, YTO B cucTeMe MexayHapoaHbix eaunuil CU ects mxoyib ([k), a KaJlopuu HeT.

Hanowmuio, uto Takoe CU (ot panity3ckoro Systeme International d’Unités) — cOBpeMeHHast
MeTpuueckas crctema nsMepenus. OHa Obita yupesxaeHa B 1960 rogy XI I'enepasibHoi KOoH(EpeH-
IIMEH 10 MepaM 1 BecaM. DTa KOH(epeHIHS SBIISETC MeX TyHAPOIHBIM OpraHOM, 00eCTIeUNBAOIIM
mmmpokoe pacnpocrpanerre CU u MoguduIMpyonmm ee 1o Mepe HeoOXOAUMOCTH, UTOOBI OTpaXaThb
TMOCJIE/IHNE TOCTHKEHUS B 00JIACTU HAYKW U TEXHOJIOT .

[MonHoe odurmaibHOE ONMCcaHe CUCTEMbI BMECTE C €€ TOJIKOBAaHMEM COJIEPKUTCS B JICHCTBY-
totieit pegakiuu bpormopsr CU [29], koTopast uznaetcs Ha ppanity3ckom sizbike ¢ 1970 ropa.

CU Obina co3mana (hpaHIly3cCKMMH YUSHBIMHA W BIIEPBBIE IMUPOKO BHEJpeHa mociie Bemmkoin
(paniy3ckoit peBomonyu. 1o BBeIeHUS] METPUIECKOW CUCTEMBI €IMHUIIBI BHIOMPAIUCH HE3aBHCUMO
APYT OT Apyra, IO3TOMY TepecdeT U3 OTHOUM B JIpyryio ObUl CIOKHBIM. OCOOEHHO HEYJOOHO OBLIO
BCE 3TO UCTIOIb30BaTh B MEXAyHAPOIHOW TOPTOBJIE, KOTJIAa OJTHYU IPOJIABIIB B3BEIIUBAIOT AIleIbCHHBI
(HampuMep) B KWJIOrpaMMax, a JIPyrue B KaKux-HUOYIb Yalikax. A ceiuac, eciii Mbl OTKpoem bpo-
nmopy CU, Mbl yBUAMM KUJIOTPAMMBI, aMIIePhI, BATTHI, JKOYJIH M IPYTUe ¢TUHHIILI U3MEPEHUSI C OTTH-
CaHWeM, CUMBOJIAMU, MEXTyHApOIHBIMUA 0003HaYeHUsIMU. Kak roBopUTCS, «yTOOHEHBKO.

Hecmotps Ha pekomennanuio 6onee 30 sieT Ha3aq UCIOMb30BaTh 7151 0003HAYEHUS SHEPTETU-
YEeCKOU IIEHHOCTH TPOJYKTa TOJBKO JIKOYJIM, MHOTUM YUeHBIM U HEYYEHBIM MOTPEOUTENISAM 10 CUX
MOp TPYJHO OTKA3aThCsl OT UCIIOIH30BaHUS Kajopuid. [la HaM 3TO ¥ He TaK MPUHITUIHATIBHO.

Ecnmu mbl 6yieMm BMECTO KaJIOpHI CIMTATh KOYJIM, B MOPKOBKE BCE PABHO HE IMTOSIBUTCS OOJTbITIe
SHEepruu, 4YeM B yurcax. A ObUIO Obl HEIUIOXO, OCOOEHHO eCJIM YUIICHI CO BKYCOM ChIpa... OH, UTO-
TO MBI OTBJICKJIVCh.

NTak, SHEpruio MuImy MOKHO BHIPA3UTh B IKOYJISAX U KAJOpUsIX. A Tereph JaBaiiTe TOroBOPUM
0 TOM, KakK ke U3MEepsIOT 3Ty SHepruio. Beap Ha MPoayKTax, KOTOPhIE MBI TIOKYIIAeM, YKe YKa3aHbI
KaKHe-TO 3HAYCHU S, 3HAUUT, STU U PbI He CITyCKAIOTCS HA CKPYIKAISX ¢ HeOec, a X KaK-TO BHIYMC-
ns0T. TeopeTrnueckoe MakCUMaJIbHOE CONepKaHie SHEPTUU B MHIIE MOKHO U3MEPHUTD C IMTOMOIIIBIO
6omO0BO# KasopumeTpru. [louemy TObKO TeopeThdeckoe? A TIOTOMY UTO HaIll OpraHu3M He MeXa-
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HU3UPOBAHHOE YCTPOKMCTBO M, COOTBETCTBEHHO, MHIIA MOXET MEPEeBAPUTLCS M YCBOUTHCS HE BCS.
YacTb 3HEprum TEpsieTcs ¢ Movoi, pekanusamu. Ho 06 sTom uyTh no3zsxke. [Toka gaBaiite paccMOTpUM,
YTO MPEACTABIISIOT COOOM TU YCTPOWCTBA ISl U3MEPEHHS] SHEPTUH NUIIH. A JUIsi STOTO0 MUHYTOYKA
UCTOPUH.

Ha nanHbIif MOMEHT MBI C BAMH 3HAeM, UTO JIIOM M KMBOTHBIE BHIIEIAIOT Terio. [Tonnmaem,
KakK OHO 0OpasyeTcs, Kakiue XUMHUYECKHe PeakIiy MPOTEKaIoT, HO TaK ObLJIO He Beceraa. PaHbiie cuu-
TaJIOCh, YTO HAIIIM TeJIa He BBIACIISIOT TEII0, & HA0OOPOT, €ro HAKATUIMBAIOT U3 BHEITHUX UCTOYHUKOB.
Takast KOHIIENIHS HA3bIBAJIACh BPOKJICHHBIM OTHEM, HY WM ku3HeHHoU cusion [30]. CornacHo apeB-
HErpevecKrM BpadaMm, ;KU3HEHHO BaKHOE TETUIO IIPOM3BOAMTCS CEPALIEM, TOIeP)KUBAETCS ITHEBMOM
(BO3MYXOM WJIM JyIIIOM ) U IUPKYJIMPYET IO TeTy B KPOBEHOCHBIX cocyaax. [‘ayien 4 mucain, 4to «cepate
SIBJISIETCS] KaK OBl 04aroM M ICTOYHUKOM BPOXJEHHOTO TerjIa, KOTOPbIM yIpaBJsieT KUBOTHOEe». B X1
Beke ABUIICHHA® COMIACHIICS C 9THM TpeJICTaBlIeHUueM, 3asBUB B cBoeM «KaHoHe MemurvHb [31],
YTO Cep/lle MPOU3BOIMT AbIXaHHE, « KU3HEHHYIO CUITY WA BPOKAEHHOE TETJIO» BHYTpH Tena. U naxe
B L{uksonenuu (oHa W3 MEPBHIX OOIMX SHIMKJIoNe i) 1728 roga Terio opraHu3Ma ONMCHIBACTCS
CIEAYOIIUM 00pa3oM: «ITO eCTh He YTO MHOE, KaK UCTOIIEHNE YacTell KPOBH, BHI3BAHHOE €€ LIMPKY-
JISIUOHHBIM JIBUXKEHHEeM, 0COOeHHO B apTeprsix» [32]. Ceituac Takue nmpeacTaBieHus O (PU3HOIOruu
YeJIOBEUECKOrO OPraHM3Ma M KHUBOTHBIX KaXyTCsl 3a0aBHBIMU U, BOZMOKHO, CMEIIHBIMH, HO CTOUT
3amMeTUTh, 4T0 X VIII BEK — 3T0 HE Tak yXk U TaBHO.

Bo Bropoii nonoune X VIII Beka ¢ppaniy3ckuii yueHslil AHTyaHa JlaBya3be UCIONIb30Ba IEP-
BBl B MUPE KAJIOPUMETP JJIsI )KUBOTHBIX — YCTPOMCTBO JIJIs1 U3MEPEHUs] BHIPAOOTKM Teria KUBBIM
opranusmom [33]. Brnaromapsi ero HapaOoTKaM M ObUIM M300pETEeHBI MPUOOPHI IJIs1 OMNpeeeHus
KOJIMYECTBA SHEPIUH B €]Ie.

Hasaiite paccmoTpuM KasopumeTp JlaByasbe (pucyHOK Hyke). BHemmHsst o0onouka mpubdopa
ObLJ1a 3ar0JTHEHA TAIOLIMM CHEroM /ISl IO[IepKaHusl oCcTostHHOM Temmepatypsl O °C BOKpYT BHYT-
peHHel 000JI0UKY, 3aroTHeHHO! JIbIoM. [1ofl BHYTpeHHe! 000I0UKOM pacnoiaraiach poBOIOYHAS
KJIETKa, B KOTOPOW HaxoAujack MOopcKasi cBuHKa. [1o Mepe Toro, Kak Jief] Tasul OT TeIula, Bblaesie-
MOT'O MOPCKOM CBMHKOM, BOJa BBITEKAJa U3 KAJIOPUMETPa, COOMpastach M B3BEeHIMBaIach. KakIplii
KWJIOTpaMM TpeICTaBIIsT codor 80 KKaJl Teruia, BbIIEIsSeMOro XUBOTHBIM. JIaBya3be OTMETHII, YTO
3a 10 yacoB Mopckas cBuHKa pactonwia 0,37 Kr Jibaa, BeISIUB TaKUM 00pa3oM 29,6 KKkai Teria
(0,37 xr x 80 kkan teria/kr). OH IpuIIen K BBIBOAY, UTO «JbIXaHUE €CTh TopeHue». To ecTh apIxa-
TeJIbHBIN Ta3000MeH MPEJICTaBIsAeT COOON ropeHue, Moj0OHOe TOPESHHUIO CBEYH.

4 o
JIpeBHEpUMCKUIA MeIMIK, XHUPYpPr U (prytocod rpedeckoro mMpoucXOxKAeHNs.

5 CpeHeBEKOBbIN MEPCUACKHUI yUYeHbIH, ¢hunocod 1 Bpay.
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Pesepayap

bty i C pelieTKon Ana afpasua

OTOENEHNA SMKOCTH

OBpazey

BHyTREHHWA pesepayap
€O NbAOM

BHewHWi peaepeyap
CO NbA0M

CNWBHORM Kpad
BHEWHEND Pe3IspAYyaDa

KpaH BHYTpEHHERD
pe3epByapa

EmrkoCTe ANA BOOE,
obpazcaaEWencA
B pEIYNLTATE
TaAHWA Nbas

W, xak cBeue a5 noaaep:KaHus TOPEHUS U BbIIEIEHUS TEIUIA, )KUBBIM CYILLIECTBAM IS «CHKHU-
raHus» €l Hy’KeH KUCJIOPOLI.

B Harre BpeMst UCTIONB3YIOT yake Oojlee YCOBEpIIEHCTBOBAHHBIE YCTPOICTBa — OOMOOBBIE KaJlo-
PUMETpBI, KaK Ha PUCYHKE HUKE.

T
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BoMOOBBIII KalOpUMETp TpPEACTaBIIsIeT COOOM MPOYHBINA, TePMETHYECKH 3aKpbIBAIOIIMICS
cocyn-6omMOy 1, OKpykeHHYI0 «BOASHOW pyOarikoii» 4. OOpasel] roprodero BelecTBa U3BECTHOU
MAacChl TIOMEIAeTCs] B TUTENIb 2 BHYTPH OOMOBI C YMCTHIM KHCJIOPOJOM U TOIKUTAETCS IEKTpUUe-
ckoil uckpoi. Ludpoii 3 0003HaUEHBI MEKTPUYECKUE POBOAA ISl TIOKUra oodpasiia, 5 — Tero-
M30JIUPYIOIIMI KOPITYC.

Ounn BBIACPKUBAIOT 6OHLH_ICC AAaBJICHUC BHYTPH 4Yalllk U1 U3MEPEHUSA BO BPEMA PCAKIIHU.
Jl1s BocTIaMeHEeHU sl TOIIMBA (MPOIYKTA) UCTIONb3yeTcsl leKkTpuyeckas sHeprus. [lo mepe cropa-
HUS TOIUIMBA HArpeBaeTCs OKPYKAIOIIMI BO3IYX, KOTOPBII paclIMpsieTcsi U BBIXOAUT uepe3 TPYOKy,
HarpeBasi BOAy CHapyu TpyOKu. MI3smMeHeHue TemrepaTypsl BO/IBI MO3BOJISIET pacCUMTaTh KaJOpUii-
HocTh TipoaykTa. CpeaHss Teruiota cropanus [34] nmomyuaercs cnenpyiomieit: 6enku — 5,7 Kkau/T,
KUpbl — 9,5 kkan/r, yrneBoabl — 4,1 kkan/r. I HaBepHoe, Te, KTO XOTh HEMHOTO 3HAKOM C TEMOW
KaJIOpHIA, 3aMETUJTH HECOCTHIKOBKY. OTKya OHa BO3HUKJIA, IaBaliTe pa3oupaThCsl.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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