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MeauumMHCKOro pagnonornyeckoro
Hay4Horo ueHtpa, OBGHMHCK

HOHoLa naxHeT KO3/1eHKOM,
a feByuika bnaroyxaer,
Kak Hapuucca LBETOK.
[opaunn

Moucku n BCTpEeun

Kak nogn ysHatoT gpyr gpyra? 3Hako-
MOr0 MOXHO M3ganu npuaHaTb MO ro-
nocy, opexpae, noxoake. CeegeHnsa o
He3HakoMLUe nony4alT u3 odbuymanb-
HbIX OOKYMEHTOB — MacrnopTa, aHKeThl
WM XoTs Obl BUBUTHOM KapTodkn. Kom-
MeTEeHTHblIE OpraHbl MAEHTUPUUUPYIOT
JINYHOCTb MO ManWISPHbIM JINHUSAM,
PUCYHKY pajly>HO 000NI04KN U rpynne
KpOBM, a ¢ HegaBHMx nop u no HK.

A kak o6CcTonT Oeno ¢ pacrnosHaBaHU-
€M COPOAMYEN Y XUNBOTHLIX? OnpenenaTb
nocnenoBaTenbHOCTb HykneoTnaos B AHK
VAW rpynny KPOBWU OHW HE YMEIOT, N A0KY-
MEHTOB Y HMX HET, HO 3aTO OOJILLUMHCTBO
13 HMx 061a8aeT CNoCcoBHOCTLIO OCTaB-
natb naxydme meTkn. M no takom «3ana-
XOBOW BU3UTKE» OHWN Y3HAIOT O €€ X039u-
He HecpaBHMMO Gonblle, 4eM Mbl CrOCOo6-
Hbl BbISCHWUTb M3 MacnopTta, NyCcTb Aaxe
BMOMETPUYECKOr0, UK CIyXebHoWN aHke-
Tbl C UCTOpUeEn 6051e3HM B Npuaady.

Hanpumep, rpbi3yHbl B O0MbLUIMHCTBE
CBOEM BelyT HOYHOW 06pas XU3HW, u
3anaxm Ofs HUX — rnaBHOe CPeacTBO
KOMMyHUKaumn. B akcnepumeHTax Ha
rpbi3yHax yyeHble M YCTaHOBUAW POJb
XxemocurHanos, umnm ¢GepomMoHOB, BO
B3aMMOOTHOLUEHUSAX XNBOTHbIX. CHava-
na depomMoHaMun HasblBanu netyvyuve
BellecTBa, BblAeNsgeMble XUBOTHbLIMU B
OKpyXalolylo cpeny M Bbi3biBalowWwme
onpeneneHHble peakunum y opyrux oco-
6el1 Toro xe Bmaa. NosaHee okasanocsk,
YTO CYLLECTBYET U MEXBMOOBAA XEMO-
CUrHanunsaumns.

MHTepec kK hepomoHamM BO3HUK Npu 13y-
YEHUN HACEKOMbIX. TOMKOM MOCYyXunia
3arajika: kak camupl MHOrMx BuaoB 6abo-
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YeK Y3HaloT, 4YTO 3a HECKOSIbKO KUSIOMET-
POB VX OXMAAET roToBas K CnapuBaHWO
camka, 1 6e30Lnbo4HO ee HaxoaaT? Yooo-
HbIM OOBbEKTOM /11 TaKUX 3KCMNEPUMEHTOB
okazasica TyToBbI wenkonpsg,. Ero cam-
Ka MMEET O4YeHb KPYMHble Xenesbl, KOTo-
pble 06pa3yloT MasioneTy4mii apup HeHa-
CbILLEHHOIO anndaTtndeckoro cnmpTa. MNpun
rOTOBHOCTW K CMapuvBaHmIO FOPMOHaJTbHbI
CcurHan akTmBmampyeT rmaponmTndeckme
HEPMEHTLI, KOTOPLIE U PaCLLENNAIOT 3durp.
B pesynbtate ocBoOOXAaeTcsa neTtydnii
rekcagekagmneH-10,12-on-1, Ha3BaHHbIN
60MO6K1KOIOM (OT NATMHCKOro HasBaHUS
6abo4kn Bombyx mori). Cameu, obnapgas
YYBCTBUTESIbHLIMW aHann3aTtopamu, neTuT
Ha 3anax n obpeTaeT HEBECTY, €CN, KO-
HEYHO, ero He onepeauT OPYron NpPeTeH-
neHt. B 1959 rogy aToT MexaHu3am pac-
wmndposan Hemey, Anonbd ByTeHaHAT C
coTpyaHukamm. KoHueHTpaumss 60MOuMKo-

Na, KOTOPYIO OLLyLLIaeT cameLl, COCTaBns-
et 1072 mkr B 1 mn BO3ayxa, npuyem Boc-
MPVUHUMAET OH TOJMIbKO OAMH U3 YeTbIpex
CyLLEeCTBYOLIMX cTepeon3omepoB. KoH-
LiEHTpauUmMs HNYTOXHas, a kakon apdekT!

Y3HaB 0 depomMoHax HaCEKOMbIX, y4e-
Hble NocTapasicb NPUMEHNTb 3TN CBee-
HUS Ha NpakTuke. Ycnex npuwlien He cpa-
3y. AMEepunKaHCKOMYy MCcCrenoBaTenio
MapTuHy [xekobcoHy noHapobunocs 30
NET, YTOObI BbIAENNTL MOMOBOWN aTTPaKTaHT
CaMOK HEeMapHOro Lwenkonpsaa, HAaHOCKB-
wero 60sbLLION yLlepb ceBepoamepukaH-
ckum necam. BeliecTtBo HasBanu rmnto-
nom (d-10-aueTokcu-rekcageueH-7-on-
1). B panbHenwem XMMUKN CUHTE3NPO-
Ba/IM €ro aHasior, ¢ MOMOLLbIO KOTOPOro
3aLNTHMKN Nleca 3aMaHnBaIM CaMLOB He-
napHoro wenkonpsaa B NoByLKK. B nto-
re camkum octaBanmcb 6e3 XXeHNX0B W No-
TOMCTBa, a Monyasuusl BpeauTenen co-



Kpawanacb. C Tex Nnop CO MHOMMMMK Ha-
CEKOMbIMU-BPEANTENS MU ychnewHo 60-
PIOTCS C MOMOLLbIO X COBCTBEHHbIX de-
POMOHOB. 3aTparbl Ha UCCNenoBaHNS Be-
JIMKN, HO cebsi onpasabiBaioT.
Hacekomble Mcnonb3ylT GepoMOHbI

He TONbKO AN NPUBJIEYEHUS NMOSIOBOro
naptHepa. C nomMoLuibio neTy4ynx Be-
WecTB MypaBbW, TEPMUTLI, MYesbl U
aopyrue coumanbHO OpraHM30BaHHble
BUAbl PErYINPYIOT CBOK YUCIEHHOCTD,
0603HayaloT MapLpyThl, 4EMOHCTPUPY-
I0T posb B co0OLIecTBe, OTNyrnueatroT
Bparos, NodaloT CUrHan TpeBorun, n3ee-
waT 0 Aobblye 1 gaxe ycnewHo Mu-
MUKPUPYIOT, 4HTOObI MPOHUKHYTb B YyX0e
XUNULLLE N 3acTaBUTb ero obutatenen
obcnyxuBaTth NpuwenbLeB. Perynatop-
HOe 3Ha4vyeHue (GEepOMOHOB HaACTOJSbLKO
BENMKO M cneunduyHo, 4To OAHO Bpe-
Mg Jaxe npepgsaranu HasbliBaTb UX 9K-
30ropMoHamMu. HemanoBaxHyo posb Ur-
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palT XxemocurHanusaums u oboHsHue
Yy pbl® 1 3eMHOBOAHbLIX, HO Mbl BCE Xe
BepHeMcsl K mnekonutawowmum. MNayye-
Hue nx GepoMOHOB NPOXOAUIo napasn-
NenbHO C UCCneaoBaHNSIMM HACEKOMbIX.

CvurHan K feTopoXaeHuo

B 50-e rogbl aBCcTpanuiicknii nccneno-
BaTeNb Yacnum YUTTeH 3amMeTus, 4To y
camMoK nabopaTopHbIX MbILLER NpU CKy-
YEHHOM COAEPXaHUU YAJIMHAETCA 3CT-
panbHbIA LMK M 3TO CHUXAEeT 4acToTy
MX cnapmBaHusa. I3TO NPOUCXOAMNNO
paxe B TOM cinyvae, KOrga Mbllln He
MOFIM HU BWAETb, HU ChAblWaTb APYr
apyra. MNpoTaXeHHOCTb 3CTpasbHOro
uMKna, Kak okasanocCb, perynnmposanu
NieTy4ne XMMmyeckue curHanbel. 3T1o aB-
JleHVe No npaBy CYWUTAIOT MEepPBbIM B
nctopmmn uccnegosaHnem GepomMoHOB
MIIEKOMUTAIOLWLMX, a cAenaHHoe OTKpPbI-
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XynoxHuk H.Konnakosa

MNPOBJIEMbl U METOAblI HAYKU

TMe Ha3BaHO «(pPeHOMEHOM YUTTeHa».
Bnocnencteun oH xe obHapyXxun wu
npyron apdekT — npucyTcTBue B rpyn-
rne nosioBO3pPenoro camMmua uam obpas-
L2 ero Mo4m CUHXPOHMN3NPYET 3CTpaslb-
HbI LUWKN Yy CaMOK MbIlEn, a 3Ha4uT, 1
MOBbILLIAET KOJIMYECTBO FOTOBLIX K cha-
PUBAHUIO C HMM CaMOK.

B panbHerwem ycunmsamm MHOMmMx y4ve-
HbIX ObIJIO YCTAHOBNEHO, 4TO (PEeHOMEH
YutTeHa HabnopnaeTcsa He TONbKO Y Mbl-
wewn. NpynnoBoe coaepxaHne BANSET Ha
pa3MHOXEeHWe npeacTaBuUTeNen camblx
pPasHbIX CUCTEMATUYECKNX FPYMNN MIEKO-
nuTaloLWmMx, OT cymMyaTbiX 4O NPMMaTOB.
XemocurHanusauyms nomoraeTt XMBOT-
HbIM PEeryampoBaTb CBOK YMCIEHHOCTb
M OCYLLECTBNSATb €CTECTBEHHbIA OTOOP.
Cnocob0B orpaHnYnTb POXAAEMOCTb C
nomMoLblo GepoOMOHOB HecKosbko. Ha-
NpUMeEpP, XeMOCUIHasbl B3POC/IbIX MOJIO-
BO3pEsIbIX CAML,OB MbILLEN U KPbIC yrHe-
TalT cnepmatoreHes y mosiogpix. N ato
MOHATHO — B3POC/bIE YyXe YyTBEPAUIN
CBO€ MNpaBO MMETb NOTOMCTBO, & MOJIO-
0exXn ewe NpeacTonT gokasatb 61ono-
rMYECKy0 MOSIHOLLEHHOCTb.

Ewle ogviH BneyaTnaowmin npumep Bnm-
AHNS PEepPOMOHOB Ha MJIEKOMUTAIOLLUX
onuncana B 1959 rony aHrnuiickas nccne-
nosatenbHuua Xunega bpioc. Ecnn uns
KNEeTKN C OMI0A0TBOPEHHBIMU MbILLAMU-
camMKamMu He Mo3gHee 4eMm 4vepes NeATb
CYTOK yaanuTb camua 1 3aMeHNTb YyXnM,
He y4yaCTBOBaBLUMM B OMJI0OOTBOPEHMUN,
TO pas3BuTne 6epemMeHHOCTU npekpaLla-
€TCs, a Yepe3 HEKOTOpoe BpemMsi CaMKu
rOTOBbI K CMApPMBaHMIO C HOBbIM CaMLIOM.
[laxxe ecnv BMECTO 4y>KOro camua B KJeT-
Ky NOMeCTUTb 06paseL, ero Mo4m, nocnes-
CcTBMS ByayT TakMMm xe.

OTOT peHOMeH, Ha3BaHHbIN «addek-
TOoM Bpioc», Bbi3Ban LENbIn Kackag mnc-
CnefoBaHN MEXaHN3MOB XEMOCUIHaNN-
3aumn y miaekonutaowmx. M okazanocs,
4YTO MbILLK, A2 W KPbICbl NPEKPACHO pas-
JINYAIOT MO 3anaxy «CBOUX» U «YYXNX>»,
CaMUOB M CaMOK, POACTBEHHUKOB N He-
POACTBEHHbIX 0cobei. Kaxaomy oTaenb-
HOMY XWNBOTHOMY MPUCYLL, COOCTBEHHbIN
0J0pPTUN — YHUKaNbHBIA KOMMJEKC 3a-
naxoB, CBOE06Pa3HbI XMMNYECKNIA Nac-
nopT, COoAepXallnii ncyepnbiBaOLLYIO
nHdopmaumio. bonbliasa yacTb 3TOM UH-
dopmauum 3akogmpoBaHa B reHax rnaB.-
HOro KOMrMJeKkca rmcToCOBMECTUMOCTMU.
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OTOT KOMMJeKkCc paHee Oblsl 06BHEKTOM
NMPUCTaNIbHOr0 BHUMaHUA MMMYHOJIOrOB
1 TPaAHCNNAHTOJNIOrOB, TaK Kak MMEHHO OT
Hero 3aBUCUT COBMECTUMOCTb WM He-
COBMECTUMOCTb TKaHel goHopa un pe-
UMNneHTa Npu TpaHcniaHTauum.

3anaxv v reHbl

Ewe B 1974 roay amepukaHeu, Jlbionc
Tomac BblABMHYS rMNOTE3Y, COrNacHO KO-
TOPO MEXaHMU3Mbl PACrNO3HABaHUS YyXe-
pPOOHbIX OENKOB-aHTUIreHOB U 3anaxoB
Tena nmetoT obliiee SBOMOLUNOHHOE NPo-
nexoxaeHne. C ero Touku 3peHus, pac-
NMo3HaBaHWe 3K30reHHbIX XMMUYECKMX Be-
LECTB MMEET XM3HEHHO BaXXHOe 3Hade-
HWe ONs caMblX Pa3HbIX BUOOB XMBOTHbIX.
M coBpemeHHble OaHHble O TOM, 4TO 3a
dopmMmMpoBaHMe CUrHasioB ogopTuna oT-
BEYAET rNaBHbli KOMIMIEKC MCTOCOBME-
CTUMOCTN, OTBETCTBEHHBIN HE TOJSIbKO 3a
pacrno3HaBaHMe YyXXepOAHbIX aHTUIeHOB
M NpeacTaBfieHNe UX Y4acTBYIOLWMUM B
VMMYHHOM OTBETE KJleTKaMm, rOBOPSAT B
nonb3dy aToi rmnoTesbl. Mpasna, posnb
rMaBHOrO KOMIMJIEKCA MMCTOCOBMECTMMO-
CTW B NPOAYKLIMM NTETYYMX XEMOCUrHASOB,
HEeCMOTPS Ha YCUIUSA MHOMMX UCCNeaoBa-
Tenew, ewle ganeko He ACHa.

depoMOoHbl BbIOENSAIOTCS C MOYOM He
B cBoboaHOW dopmMe, a B BMOAE KOMII-
flekca C OCHOBHbIM 6e/IKOM MOo4YM — Tak
Ha3blBAaEMbIM 1IaBHbIM MOYEBbLIM 6€r-
koM. KomnnekcupoBaHue c Henkamm
npoaJieBaeT XM3Hb XxemocurHana, ouk-
cupyeT ero B cpege obutanus. Mo ne-
TY4ECTU MOXHO Aaxe kinaccuduumpo-
BaTb POJib XEMOCUrHana — npegHasHa-
YeH NN OH 4N KPaTKOBPEMEHHOro, 04-
HOKpaTHoro addekTa nnm gna oanTensb-
HOro, KaK, Hanpumep, o 0603HaYeHns
npaB Ha OMNpefeieHHyo TepputTopmio. Y
B3POC/IbIX MOJIOBO3PESbIX CaAMLOB Mbl-
Ler 1 KpbIC Macca rf1aBHOro MO4YeBOro
6enka coctaBnsgeT oo 10% cyTo4yHOro
6enkoBoro 6anaHca. ¥ camok ata Benn-
YnHa MeHblie. IMeHHo camupl B 605b-
Len cteneHu, 4yem camkm, obecnokoe-
Hbl IEMOHCTPAaLMEell CBOEro 3Ha4YeHus n
CBOMX BO3MOXHOCTEN. TOoT ¢dakT, yTo
OpraHmM3m TpaTuT Takoe 6obLIoe KOn-
YyecTBO 6esika Ha obecrnedveHne XxeMmocur-
Hann3auum, Takxke roBOpUT O €€ BbICO-
KOW XXM3HEHHOW 3HAYNUMOCTMU.

Mbl yxe ckasanu, 4To pepOMOHbI pe-
rynmpyloT poxagaemocTb. Ho aTum ux
dYHKUMM He ucyepnbiBaloTcs. XnBoT-
Hble yMelT Mo 3anaxy pacrno3HaBaTb
CTerneHb poacTBa, TO eCTb CXOACTBa
reHOTUMNOB MOTEHUMaNlbHbIX MOMOBbIX
napTHepoB. OT TOYHOCTM ero onpene-
JIEHNS 3aBUCUT XNU3HECNOCOOHOCTb MO~
TOMCTBa, a cTano ObiTb, N BbIXWBae-
MOCTb Tpynnbl 1 nonynauun. B otnu-
yne OT NAen y XMBOTHBIX HET NpaBa
Ha owmnobkKy. BpayHbIi Nepuoa KOpoTOoK,
M HYXHO ycneTb BbiOpaTb TaKoro napT-
Hepa, KOTOpbIn obecne4ynTt 340pOBOE
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notomMcTBO. BnnskopoacTeeHHble 6pa-
KN HUKOMY HE Ha nonb3y. A ecnm 6pay-
Has napa ob6pasoBaHa pganekMMmu no
POACTBY CaMLIOM WU CaMKOW, TO UX MNo-
TOMCTBO OyaeT o6nagaTb BbICOKUM re-
HeTUYeckum pasHoobpasmem, Kak ro-
BOPSIT FEHETUKN — BbICOKOW reteposu-
rotHocTblo. CnepoBaTtenbHo, 6yayTt
BbICOKM MPMCNOCOBASEMOCTb U BbIXU-
BAEeMOCTb NOTOMCTBa B HebnaronpusaT-
HbIX YCNOBUSAX MOCNEAYIOWEN XNIHU.
Takum 06pa3om, He0H6XoAMMOCTb «O0-
OpayHoro» onpenenieHns CTeneHn pPos-
CTBa MO «3anaxoBbiM BU3UTKaM» UMe-
€T BMOJIHE paLnoHabHyo bruonornyec-
KYIO OCHOBY.

A kak nogun BblbupaloT cebe HeBeCT U
xeHnxos? Mo nbseu, No pacyeTy, a koe-
rae 3a HUx 9To AenailoT poauTtenn. Kak
Obl TO HX ObIIO, MO JAHHLIM CTATUCTUKMU,
MoJsIoBMHA YenoBeyecknx 6pakoB pacna-
[aeTcs, U K 3TOMY OTHOCATCS AOCTaTO4-
HO crnokorHo. [onroe Bpems ObiTOBaNoO
npeacTaBneHne, YTo 0O0HSHNE He urpa-
€T CYLLEeCTBEHHOM ponn B 4enoBe4YeCcKnx
B3aMMOOTHOLLEHUNSX, XOTA emMy MpOTUBO-
peunT BENMKOMENHO pasBuTasa napdio-
MepHasi NPOMBILLIIEHHOCTb. [la, no cpas-
HEHWIO C MbIWAMK1, Kpbicammn, cobakamm
N Bonkamu 0OOHsIHME Yy nogen cnaboe.
JocTtaTo4yHo ckazaTb, YTO B anNUTeNnu
060HATEeNbHOM 0b6nacTu y YenoBeka Ha
nnowaam okono 10 cm? cogepXunTcs npu-
6nuantenbHo 107 peuenTopoB, Toraa Kak
y HemeLKol oBYyapkm — 2,2x108. OpgHako
YYBCTBUTESIBHOCTb K 3anaxam onpenens-
€T He TONbKO OOOHSTENbHbIA 3MUTENNIA.
B pacnosHaBaHun pumnamnonornyeckn 3Ha-
YMMBIX XEMOCUIHaII0B B0s1Iee BaXHYIO POJib
UrpaioT Apyrme CTPYKTYpbl: OTAESbHbIN
BOMEPOHa3asibHbIlV OpraH (Mano3amMeTHOe
obpas3oBaHMe nopa, CBOAOM HEDa), Tpou-
HUYHBIN HEPB U CNN3UCTas r0TOYHON 06-
nacTn, Torga kak O6OHATENbHLIN anuTe-
N BOCNPUHUMAET Hecneumnduyeckmne
3anaxu obuero nopsaka. Ckopee Bcero,
peakums Ha 3anaxu 3aBUCUT OT COYeTa-
HUS BCEX 3TUX CTPYKTYP.

Mo Bceli BepoATHOCTU, Npu BbibOpe
OpayHOro napTHepa nAUN Takxe uc-
nonb3ylT OOOHATENIbHBIN MexaHu3am
pacno3HaBaHus reHoTMna. Kak nokasan
00/bLION CTAaTUCTUYECKMIA aHanIM3 ce-
MEWHbIX Nap, NPOBEAEHHbI HECKOJIbKN-
MW rpynnamMm y4eHblX, KoMObuHaumn re-
HOB Y HE CKJIOHHbIX K paccTaBaHuio,
YCTONYMBBIX CEMEMNHbIX Nap OTAnYalT-
ca 6onblIMM pasdHoobpasnem, 4em y
ObICTPO pas3oLWenwmnxcsa Cynpyros, a
reHeTn4yeckoe pasHoobpasne poaute-
nen obecneynBaeT MOBLILIEHHYIO reTe-
PO3UrOTHOCTb aeTen. N ecnm XnBOoTHbIE
npn 6payHbIX OTHOLUEHUSAX YMET On-
penenaTb pasHoobpasne reHHbIX KOM-
OuHauMi No 3anaxy, T0 1 y nogen Mo-
XET UMEeTb MECTO HeYTo nogobHoe.

OnncaHHOMY Y XWUBOTHbIX FaBHOMY
KOMMJIEKCY MMCTOCOBMECTMMOCTM Y Jlto-
Oen COOTBETCTBYET Tak Ha3blBaeMmbli

komnnekc HLA. Tak BOT, ecnm y Mmyxa u
XEHbl MMEeTCs coBnageHne 6onee 4em
Mo TPEM reHam 3TOro Komraekca, To Npu
BblHALLMBAHUN pebeHka BO3HMKAKT ce-
pbe3Hble NpobnemMbl — BenMKa YacTtoTa
BblkMapbIWen. Takum obpa3om npupoa
CHMXaeT BEPOATHOCTb NOSB/IEHUSA NOTOM-
CTBa C HMU3KOW reTepo3mroTHOCThLI0. O4ye-
BWOHO, OHa HE OYeHb AoBepsieT cnabomy
0BOHSIHMIO YenoBeka, MO3TOMY [/ FrapaH-
TUN XN3HECNOCOBHOCTM MOTOMCTBA YC-
TaHaBAMBAET eLlle 1 Takoe NPensaTCTBME:
OopraHu3m maTtepu pearmpyeT Ha reHeTu-
Yyeckn 6an3knin nnoa,.

Apowmart ycnexa

[eTepo3MroTHOCTbL — 3TO 340POBO, HO
6osbLIOE 3HAYeHNEe MMeeT U MoJsioXe-
HMe NapTHepoB B obuiecTBe. Y XMBOT-
HbIX AN AeMOHCTPaLnmn 06LLECTBEHHO-
ro NOJIOXEHUS CYL,ECTBYET Mepapxu-
yeckaa xemocurHanusauuna. Cpenu
MbILLEN N KPbIC, KaK U APYrnux rpynmno-
BbIX XMBOTHbIX, BCErAa MMeeTca nmaep,
Unn, TO4YHee, OOMUHaHTHbIN camel,.
Onpenenntb ero 4OCTaTto4HO NPOCTO —
OH MepBbIM MOAXOAUT K KOPMYLUKE, a
CMUT B LEHTpe rpynnel, roe Tennee.
MmeeT OH npuopuUTeTbl N B OTHOLLEHU-
aXx ¢ caMmkamu. Ho cTouT nomMeTuTb ero
MO4Y0W camMua-napuio, Kak nuaep yrpa-
YMBaeT NPUBbLIYHOE NOAYNHEHHOE OTHO-
LIeHne K Hemy apyrux ocobei. Ero npe-
TEH3UM Ha BNacTb 3akaH4YMBalOTCS Ha-
nageHnaMmn gpyrmux camuos. W Haob6o-
poT — cameu-napus, 6yayyn nomedeH
MO4Ol camua-nugepa, Bbi3biBaeT No-
YTeHMe y OCTallbHblX YNEHOB FPynnbl.
Y yntatens MOXeT CNOXUTbCS Brneyar-
JIeHne, YTO XeMOCUrHanM3aumns y mMieko-
nUTalOLWLMX OCYLLECTBASETCA C MOMOLLbIO
Moun. [leno B TOM, YTO BblAENSIEMbIE C
MO4O (PepPOMOHbI TaboPaTOpPHbIX MPbI3Y-
HOB OCTATO4YHO NOAPOBHO MCCNEeLoBaHbI.
Ho y apyrnx BnpoB 6051ee BaxXHbIMU MOMYyT
ObITb BbIOAENIEHUS CMeunasnbHbIX Xenes,
pacrnosioXeHHbIX, HanpuMmep, B obnactu
rOMOBbI U LLEWN, FTEHNTANNIA, aHASIbHOrO OT-
BepcTus. Korga Kowka TpeTcs O Bawu
HOMM, OHa He TOJNIbKO MpUBNeKaeT K cebe
BHVMMaHVE, HO U METUT CBOEN XUMUYEC-
KO METKOM — yTBEPXOAET CBOM Npasa Ha
Bac. Tak ee Avkue COpOaMHM OCTaBASOT
METKM B NPUPOOHON obCcTaHoBKE. Y Yeno-
BeKa BedyLlylo pofib UrpaeT He Mo4a, a
BblAENIEHNSI NMOTOBbIX Xenea.
MHTEepEeCHbIN 3KCNEePUMEHT MPOBEN
yyeHble 3 HoBocmbupcka nop pykoBos-
ctBOM npodeccopa M.IM.MowknHa.
pynne CTyAEeHTOK aHOHUMHO npeasara-
M oueHnTb B HGannax 3anax GuibTpo-
BaslbHbIX OyMaxekK, MPOMUTaHHbLIX NOTOM
yCMeBaoOWMX U HEeyCrneBaloWMX CTyOeH-
TOB NPOTMBOMNOJNIOXHOro nona. Ecte-
CTBEHHO, 4YTO NpUMeHeHne napdiomepnn
MpW 9TOM MOJSIHOCTLIO UcKtoyanock. Oka-
3a0Ch, 4TO AEBYLUKN, 0COHOEHHO B «BOC-
NPUUMYKMBOM» CTaguM MEHCTPyaslbHOro



LuMKna, pasnuyaroT 3anaxu CTyAeHTOB yC-
neBalroLLMX U HE O4EHb. A BOT BO BPEMS 3K-
3aMeHauVOHHOM CeCcuK 3anaxoBble pas-
nn4yna Masib4nkoB 6bIJ1VI He CTOJ1b OLWyTn-
Mbl, B OCHOBHOM 32 CHET CHUXEHUS 3ana-
XOBOW NPUBNEKATENBHOCTU YCMELUHbIX
CTyOeHToB. Ha Hux, BeposaTHO, 6onblue
CKa3blBaeTCA 3K3aMEHALMOHHOE BOJIHE-
HVe, SMOLMOHAaSbHbIA CTPECC — MM eCTb
YTO TEPATh, B OTSI4ME OT NPUBBLIYHBLIX TPO-
€4YHUMKOB. HO HE UCKIIYEHO N gpyroe
06bSICHEHME: pecypChl OpraHMama Ha-
npaBJieHbl HA MO6I/IJ'IVI3aU,VIIO NHTEeNNEeKTa,
a He Ha IEMOHCTPALLMIO MYXCKOM npmBne-
KaTenbHOCTU.

MHTepecHO, 4TO 3TV CBeaeHUs nepe-
K/IMKAKTCS C OMblITAMU Ha XXUBOTHbIX, Bbl-
NoJIHEHHbIMKW B NlabopaTopun pagnaum-
OHHOM MMMYHONOrnm MeguumnHcKoro pa-
LMNONOrMY4eCcKOro HayyHoro ueHtpa (O6-
HUHCK). Mbl nokasanu, 4To y MbIWIEN,
noaBepPrHyTbix cnabbiM BO3OENCTBUAM
VOHN3MPYIOLLEN paanaumm nam cTpeccy,
CYLWECTBEHHO HApyLlaTCA MEXNono-
Bble 060HATENbHbIE peakumn. Mpuuem
HEKOTOpPbIE UBMEHEHNS MPSIMO NPOTUBO-
NMONOXHbI peakunsamM, HeobxoaUMbIM Ans
ONTUMAasbHOWN PEnpPoOaYKTUBHOW cTpaTe-
rum. Ha ocHoBaHUKM Tex 1 apyrux Habnto-
LEHUA MOXHO AaTb COBET: HE 3aHMMaThb-
Cq peweHnemMm MaTpnuMoHMabHbIX 3aaa4
1 BbIGOPOM napbl B Nepuoabl HE3L0PO-
BbS I SMOLMOHAJbHbIX NPO6iemM

M ewe oavH BOMPOC: NPaBuiibHO Sin
Mbl genaem, Nonb3ysacb napdpomepunen?
dakTnyeckm Mbl Mackmpyem cBou cob-
CTBEHHble 3anaxu, 3amMmeHdaeM Nx NckKkyc-
CTBEHHbIMU. Ecnu 3anaxu nrpaioT y fto-
0el NyCcTb HE CTOMb BaXHYIO, KaK Y XW-
BOTHbIX, HO XOTb KaKylO-TO POJib NPW Bbl-
6ope 6payHoro napTHepa, TO Mbl PUC-
KYeM MOJIy4UTb HE CaMOro NoAxXoAasLle-
ro ons Hac cynpyra. KoHe4Ho, 9T0 BCe-
ro N1Wb NPeRNoJSIOXXEHNE, HO CTOUT Hag,
HMM 3a4yMaTbCs U XOTS Obl HE 3/10YNOT-
pebnate AesonopaHTaMu, NOTOMY 4TO
M30bITOK CUHTETUYECKNUX apOMaTOoB 4a-
CTO AENCTBYET OTTaANKMBAIOLLE.

O GonesHun u cmepTH

NTaKk, xemocurHanmnsauma nrpaet Bax-
HYIO POJ1b B XU3HWN MnekonuTawLwmnx, no
KpaliHeli Mepe, B o6ecnevyeHnm noTom-
CTBa ONTUMAaNbLHOW NS nocnenylowen
XN3HN KOMOUHaumneh reHoB. EcTb, KO-
HEe4YHO, N Apyrme npn3Hakun, no KOTOPbIM
camMubl U caMKu BblOMpatloT Hanbonee
nogxoadauwmnx napTHepoB, HO Mbl 30eCb
rOBOPUM TOJIbKO O XeMOoCUrHanax.

A ecnn noteHuuanbHbIN GpayYHbIN
napTHeEpP — HOCUTENb CKPbITON 6one3Hn?
OkasbiBaeTcs, YTO 3anaxv NoMoratwT v B
aTom cnydae. O6uwienssecTeH adpopusm:
«B 300poBOM Tesie — 300POBbLIN OyX».
KOHe'-IHO, Mbl CYLLECTBEHHO NOHMXaeM
BbICOKWI €ro CMbIC/, 3aMEHUB «OyX» HA
«3anax», HO 300pPO0BbIN OpraHu3m aen-
CTBUTENbHO 06NagaeT COOTBETCTBYIO-

MM 3anaxom, ToYyHee, He naxHeT 60-
nesHblo. Elle B ApeBHOCTU Bpayn 3Ha-
JIN, 4TO HEQYrM MOXHO pacrno3HaBaTb No
xapakTepHbiM 3anaxam. O6cnenys
60/1bHOr0, OMbITHLIN AOKTOP He Ope3ro-
BaJjl NMOHIOXaTb ero Mo4y. Tak, 60NbHbIX
HekoTopbIMU dopmamMu anabeTa conpo-
BOXJAEeT 3anax aueTtoHa. MauneHtam ¢
wWn3odpeHnENn ToOXXe CBONCTBEH Xapak-
TEPHbLIN 1, FOBOPST, HE CaMbll MPUATHbLIN
3anax.

«[MaxHeT» 60NEe3HbI0 N MOYa HE3A0PO-
BbIX XWUBOTHbIX. Kak nmokasanm MHOro-
YNCNEHHbIE SKCMEPUMEHTbI, CaMubl Mbl-
e, 3apaxeHHble NnapasntaMmn unm na-
TOreHHbIMn 68KTepVI9|MVI, BblOEeNAT
dEePOMOHbI, MOHMXAaOLWWE NX NpUBNeKa-
TENIbHOCTb AN1I9 CaMOK. TakK BO3HUKIIO
npeacTtaBieHne o ToM, 4To 6oNbHbIE
XWBOTHbIE MPOAYLUUPYIOT BELWECTBA,
CHMXKaloLLME KOHTaKTbl Mexay ocobsmu,
1 Takum 06pasomM npenoTBpaLLaloT pac-
npocTpaHeHne MHpeKUUN. ITO OYEHb
NlornyHast rmnoTesa, Ho e NpoTuBope-
4nnn gpyrmue paHHble, KoTopble cBUAe-
TENbCTBOBA/IM HE O CHUXEHUMN, A NOBbI-
LIEHMN YaCTOTbl KOHTAKTOB. Tak, MblLLN,
3apaxeHHble BUPYCOM KJEWEeBOro aH-
uedanmta nnu nosyynBLUNE NHBEKLMIO
6akTepmnanbHOro aHAOTOKCUHA, BblOe-
nann xemocurHanbl, npuenekKawwmne
300poOBbIX cobpaTbeB. JIOrM4YHOro
06BbACHEHUSA TakuM dakTam He OblIo A0
Tex nop, noka nccnegoBartenn He CTann
paboTaTb C XMBOTHbIMU, 0O/Ty4EHHbLIMM
MOHU3NPYIOLLLEN paaviaunen.

[MpeumyLLecTBa NOHM3UPYIOLWEN pa-
anaunmmn 3aknyalTcs B TOM, 4TO 3TOT
noppexagawwmn dnandeckunm gakTop
nerko Ao3nposaTtb 1 B 3aBUMCUMMOCTU OT
003bl NpeackasaTtb nocnencTeus. Bax-
HO M TO, 4YTO OH HE BHOCWUT B OpPraHun3m
yyxepoaHble Mmonekysnbl. MHOeKuoH-
Hble areHTbl TOXE MOXHO [003MPOBaTh,
HO B TOYHOCTU NPenBUAETb XapakTep
pa3BuTUS 60NE3HN HENb3S. JKCNepu-
MEHTbI C pagunaumen 4onycTumMsl TONb-
KO TaMm, rae ectb He0OBGXOANUMbIE NCTOY-
HUKW U3NTYYEHU, 3alumTa N O3UMETPU-
yeckas annapaTtypa, BMBapuii gns co-
LEePXaHUS XMUBOTHBLIX U Npubopbl ANnd
OUEHKN UX COCTOAHUSA. Bcem atnm pac-
nonaraet MeguunHCKMIA pagnonoru-
4yecKkui Hay4Hbln LeHTp B OOHUHCKeE.
Y4yeHble 3TOro LeHTpa, B TOM Y1ucne n aB-
TOP AaHHOW CTaTbW, HA NPOTSXKEHUN He-
CKOJIbKMX NIET n3yyanun BAnsiHWe pagma-
LUnn Ha noeegeH4Yeckne n UMMyHHbIe pe-
akumMm nabopaTtopHbIX XUBOTHbIX. («XU-
MUS 1 XXN3Hb» KOPOTKO pacckasbiBana 06
aTux akcnepumeHTax B N2 2 3a 2008 r.)
Mbl yCTAQHOBWMU, YTO MbILLN, NOABEPTHY-
Tbl€ BO3OENCTBMIO MOHU3NPYIOLLEN pa-
anaunmn B 003ax, HEe Bbl3blBAlOLWUX Ne-
TanbHbIX NOBpexaeHun (4 n 6 'p), Bbioe-
NFI0T C MOYOI XeMOCUIHanbl, KOTOpble
npuenekaiT 340p0BbIX ocobeli. Mpu-
YeM NOBbILLEHHOW NPUBIEKATENBHOCTbLIO
obnagann kak BbloeNeHns 06yYeHHbIX
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MbILLEN AN 340POBbIX XXNBOTHbIX, TaK U
Mo4a 340pO0BbIX — AN 06ny4eHHbIX. Cam
dEeHOMEH COMHEHUS He BbI3blBa, HO
6bl]‘|0 COBEPLLIEHHO HEMOHATHO, 3a4eM
601bHbIM 1 30,0POBbLIM XXMBOTHLIM COOU-
paTtbcs BMecTe. Kasanock 6bl, OHU J0N-
XHbl n3beratb agpyr apyra. Cutyauus
cTana sicHee, Korga Mbl 067y4nnIn Mbl-
e n kpbic ewe 6onee HA3KUMKN J03a-
MU (1 T'p) MOHM3NPYIOLLErOo N3NYYEHUS.
Okasanocb, 4TO B 3TOM crniy4yae y obny-
YEHHbIX MbILIEN, CYTKU OblABLUNX Bbl-
AeNeHNAMN NHTAKTHbIX XXNBOTHbIX, CYy-
LLECTBEHHO WU HAJ0/T0 NOBbLILLAETCS UM-
MYHHasi peakTUBHOCTb, a Y 0BJIy4EHHbIX
KPbIC BOCCTaHaBNMNBAKOTCHA HAPYLUEHHbIE
nokasaTenu kpoeu. [T0aToMy, BEPOSITHO,
30,0pOBble N BOJIbHbIE FPbI3YHbLI N CTPE-
MATCH APYr K OPYry: OOHU — YKPEenuTb
MMMYHUTET, Apyrne — noggepxatb CO-
6paTa no BMAy N He AONYCTUTb pa3Bu-
Tns anuaemuun. Mpu 6onee BbICOKNX A0-
3ax 4 1 6 'p aTOT apPeKT HEe NPOABUIICS.
OyeBUAHO, NPU TaknX A03axX XUBOTHbIE
BPEMEHHO yTpayunBaloT pe3epB MUMMYH-
HbIX KOMIMOHEHTOB, KOTOPbIE MOTYT pea-
rMpOoBaTh Ha LENUTENbHbIE XEMOCUTHANbI
COpOﬂ,VI‘-IeVI, XOTA X BblaeNnieHna BCce paB-
HO NPUBMEKAIOT MHTAKTHBIX FPbI3YHOB.

Cutyaums nameHunacb, Korga BMec-
TO HeboNbLINX 403 paanaLnmn Mbl Npu-
MEHUNN BbICOKOJIETAlIbHbLIE, MPU KOTO-
pbiX MaccoBas rnbesb XKMBOTHbIX HACTY-
naeT yXxe Yyepe3 HeCKOJIbKO CYTOK nocne
o6nyyeHus. MNMpu 3TOM B paHHUE CPOKU
VX BblAENEHNS NPAKTUYECKU HE NPpUBIEe-
Kanu HeobBsly4eHHbIX ocoben (ykpenne-
HWEM UMMYHUTETA YMUPAIOLWETO HE
cnacTtu), a B nepuog rnbenn nosasng-
NINCb COBEPLUEHHO Apyrmue, oTTankmea-
IoLLME XEMOCUTHAbI.

Te e 3aKOHOMEPHOCTU UMENN MECTO
He TOJIbKO nocne o6nyyeHns. MHTakTHbIX
XVBOTHbIX NPUBNEKANN BbIAENEHNS Mbl-
Len, nepeHecLunx CTpecc nnn cTpaga-
IOLLKMX OT 3/10Ka4eCTBEHHOM onyxonu. A
MbILWK, YXEe ymMupalLme oT paka uam
OTpaBJ/IEHHbIE CONAMU TAXENbLIX MeTa-
NnoB, Bbloendann curHanbl, OTTaJIKNBAO-
wme cobpaTbes o smay.

OueBnAHO, CYLLECTBYIOT XEMOCUIHabI
6051e3HM, AEMOHCTPUPYIOLLIME APYIMM OCO-
69M rpynnbl HAMYME TOrO UM UHOMO He-
ayra. A cBoWCTBa NpuBnekaTb Wan oTTan-
KnBaTb 300POBbLIX XNUBOTHbLIX 3aBUCAT OT
CTaZin pas3BuUTUS U IMYOUHBLI NATONOMN.

MoaTeepxaeHNe TakoMy CY>KAEHWIO Mbl
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06HapyXWNN B JaBHEN CTaTbe HALLEero co-
oTeyecTBeHHMKa, npodeccopa M.[.Cu-
HaMCKOro, KOTOPbI PYKOBOOMI KPYMHOM
TepaneBTNYEeCKOWN KIIMHUKOM U, O4EBUOHO,
obnagan 4yBCTBUTENbHLIM 000OHSHMEM. B
1938 roay oH onucan xapakTepHble ons
pasHblx 6onesHel 3anaxu, B TOM 4YMCie U
3anax — npenBeCcTHUK CMepPTU, NOSIBASAB-
LIMACSA 3a HECKOJIbKO AHEWN o rubenn
©60/bHOr0, HE3aBMCUMO OT AMarHosa. B Te
rogbl He ObINO annapaTtypbl, NO3BOJISIO-
LLLE XOTb KaK-TO OXapakTepn3oBaTb XMUMU-
4YeCKYylo Npupoay Takmnx 3arnaxos, MO3TOMY
onuncaHne CnHaickoro 6b1710 OCHOBaHO Ha
CYOBbEKTUBHbIX YYBCTBEHHbIX XapakTepuc-
TrKax. Hanprmep, 3anax 60/1bHOr0 XPOHU-
YECKOW, Hemporpeccupytowen dopmon
TyBepKynesa OH xapakTepu3oBas Kak 3a-
nax npenoro ceHa. K coxanenuio, B HaLLn
OHW B OTHOLUEHUN XMMUYECKOM Npupoabl
3anaxoB, PErympyloLnNX XN3HeOeaTeNb-
HOCTb XXMUBOTHbIX NN AEMOHCTPUPYIOLWNX
Hanmumne 60Ne3HN Y XUBOTHBIX U YenoBe-
Ka, N3BECTHO HEMHOroe. ViccnepoBaHus
npupoab GePOMOHOB MNEKOMUTAIOLLMNX
OblIM KyAa MEHEE YCNeLIHbIMU, YEM C Ha-
cekoMbIMU. [1eN10 B TOM, 4TO peakuus noc-
negHnx Ha GepoMOHbI X COPOANYENn HO-
CUT aBTOMaTU4Yeckuii xapakrtep. OHa oa-
HO3HayHa, U NS ee OCYLLECTBNEHNS MO-
XeT OblTb A4OCTATOYHO OAQHOrO BELLECTBa,
Kak, HanpuMep, B c/ly4ae NnonoBoro arT-
pakTaHTa TyTOBOro wenkonpsiga. Y mne-
KOMUTAIOLLMX HET TaKOoM CTPOrom onpeae-
JIEHHOCTU, U B PEAKUUSAX HA XEMOCUTHaNbI
copoauyeint oHM UMetoT BosiblLe CTeNeHeln
cB06OAbl N BOBMOXHOCTb BbiboOpa. Tak,
npu novcke 6pa’yHOro NapTHepa MblWn U
KPbICbl HE TOJIbKO OPUEHTUPYIOTCS Ha MNo-
NoBble aTTPaKTaHTbl, HO N OLEeHMBAaloT re-
HOTWUN NMapTHepa, KOTOPbLIN B ofopTUNe
npeacTasfieH KOMOUHALUMEN HECKONbKUX
KOMMOHEHTOB. Mprnyem He 0b6a3aTensHo,
4TO OB CMBICT CUTHAnNa Henocpes-
CTBEHHO 3aBUCUT OT KOJINYECTBEHHO Npe-
obnapatouero BelecTsa. Akagemuk B.E.-
CokonoB, BO3rnaBnsBLUNA COBETCKYIO
LWKONy nccnepoBartenen GepomMoHOB, B
CBOe€e BpemMda Jaxe BblABUHYNT TMNoTesy O
TOM, 4TO pPeakLms XNBOTHbIX HA XEMOCUT -
HaJl MOXET 3aBUCETb OT COYETAHNS OBYX U
6onee BewlecTB. [PoAeMOHCTPUPYEM 3TO
Ha NpocToM npumepe. Jonyctum, pmnsmo-
lorMyeckas peakuus peuunmeHTa 3asu-
CUT OT Han4na nnm OTCYyTCTBUA B XeMO-
curHane gByx KOMMOHEHTOB, KOTOPbIE MO-
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ryt o6pasoBbIBaTh clenyoLme KomorHa-
LMW MPUCYTCTBYET NEPBbIA, HO OTCYTCTBY-
€T BTOPOI KOMMOHEHT (+/-), MPUCYTCTBY-
10T oba (+/+), oTcyTCcTBYIOT 06a (-/-), OT-
CYTCTBYET MEPBBbIA, HO NMPUCYTCTBYET BTO-
poi (-/+). Takum ob6pa3om, 0COOb-NHOYK-
TOP MeeT BOBMOXHOCTb BbI3blBaTb Yy pe-
LMMNMEHTa YeTbIPe PasnnyHbIX peakummn. K
HaCTOSILLEMY BPEMEHWN CBEAEHMUS, MONy-
YeHHble yCnUnnamMmm amepunkKkaHCckoro nccne-
nosartens depomoHoB Munowa HoBOTHbI
1 OonNbLUOW rpynnbl ero konner — o6 yya-
CTUM B 06pa3oBaHMM OA0PTUNA HECKOSIb-
KMX XMMUYECKMX BELLLECTB, — B OCHOBHOM
NOATBEPXOAIT TaKoe CyXAeHne.

Maxy4ne BelLecTBa, Boiaensiemble 1 060-
HSIEMbIE XMBOTHbIMU, NPEACTaBASAOT ca-
Mbl€ Pa3Hbl€ KJTACChbl XMMUYECKUX COeaN-
HeHuI. [TOMMMO BbICOKONIETYYNX 3PUPOB,
KETOHOB M CNMPTOB €CTb U Manonetydne
CTepouabl, XUPHbIE KUCNOThI U gaxe nen-
TNAbl. MexaHn3ambl xXxeMmocurHanmsaumm
MHOroo6pasHsl. He ncknoyeHo, 4to B pac-
No3HaBaHUN HEKOTOPLIX GEPOMOHOB y4a-
CTBYIOT U BKYCOBbIE peLenTopsbl. 3BecTeH
MexaHn3M, 06eCrneymBaloLLNIA ANCTAHTHYIO
CBSI3b MaTeEPU N OEeTEHbIWA Y rPbI3YHOB,
Korza Ans BbIpaboTky xeMocurHana Heob-
XOOMMO NOefaHMEe SKCKPEMEHTOB C Nocne-
naylouler nepepaboTKon UX B XeMOCUrHasbl
MUKPOGIOPON KULLIEHHMKA.

B mMepuumHe o4eHb BaxHa TOYHOCTb
AuarHoctuku. NoatomMy BHUMAHUE yye-
HbIX N nNpuBeKkakT 3anaxum, CoOnpoBOX-
palolwme pasnmyHble 3a60NeBaHns y ye-
NloBeKa, Kak U XeMOCUrHanbl aKkcnepu-
MEHTalIbHbIX XXUBOTHbLIX MPW NaTosIorn-
ax. B nocnenHue rogbl nccnegosatenu
aKTUBHO paboTaloT B ABYX HANpaBineHn-
ax. B OOHOM N3 HUX HaaeXabl BoO3nara-
I0TCS Ha annapaTtypy, CnocobHylo pas-
nunyaTb Naxyyve BelecTBa. Hayka yxe
pacnonaraeTt BbICOKOYYBCTBUTEJIbHbIMA
rasoBbiMn xpomaTtorpadammn. ObHaae-
XWBaeT U YyCTPOWCTBO, Ha3biBAaeEMoOe
«3JIEKTPOHHbIM HOCOM». TeM He MeHee
NPUMePOB YCMELIHOIr0 BHEAPEHUS TAKMNX
npubopoB B LUNPOKYID KIANHUYECKYIO
NPakTnKy noka He BUAHO.

pyroin nogxoa OCHOBAH Ha MUCMOJb-
30BaHMN XMBOTHbIX C Pa3BUTbIM OOOHS-
HMEM, KOTOPbIX MOXHO HaAPEeCCNPOBaTh
Ha pacno3HaBaHWe ONpefesneHHbIX 3a-
naxoB. MonbITKN Ncnonb3oBaHUSA cobak
Ana oNarHoCTUKmM 3710Ka4eCTBEHHbIX
OMNyXxoJIeW onmncaHbl B CEPUM CTaTeN B
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aBTOPUTETHOM MEeaANLUMHCKOM XYypHane
«Lancet». Cobakn He gocturnn 100%-
HOW TOYHOCTM, HO MeguLUMHA MUPUTCSH U
c 70—80%-Hol HaaEeXHOCTbIO AMarHo-
CTUYECKNX MeToanK. TOYHOCTb AMarHo-
CTUKW A0CTUraeTcs OgHOBPEMEHHbIM
Y4€TOM HECKOJIbKUX n0KasaTene|7|, Tak
4YTO aKTyaNibHbIMW OCTAlOTCH Kak pas3pa-
60TKM annapaTypHOro aHanmnsa neTy4mx
BbI,D,eJ'IeHI/IVI nauneHToB, TaK M NoAroToB-
Ka XWBOTHbIX-CEHCOPOB C BbICOKOYYB-
CTBUTENIbHBIM OBOHAHUEM.

|/|TaK, Y XMNBOTHbIX, @ HE NCKNIDYEHO,
4TO W Yy YenoBeka, CyLW,ecTByeT Mexa-
HU3M, KOTOPbIN C MOMOLLIbIO OOOHAHUSA U
XeMoCurHanoB NO3BOJIdeT y3HaBaTb
YNEeHOB CBOEWN rpynnbl, noadéupaTtb ONTuU-
MaJibHbIX 6payHbIX NApPTHEPOB AN NONy-
YeHUs XM3HecnocoOHOro NOTOMCTBA U
haxe okasblBaTb CBOEro poaa «rocnm-
TanbHbIM 3P PEKT» — AMAarHOCTMPOBATb
60ne3HU N nogaepxmneaTb 60bHbLIX, NO-
BbILLAsA UX UMMYHUTET.
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AMMMak o6pasyeTcs B KALLEYHMKE B MPO-
Lecce passiokeHUss aMUHOKUCAOT. 3TO
HOPMasbHbIN NPOLECC, HO aMMMnak — TOK-
CMYHOE BELLECTBO, MO3TOMY OpPraHun3m
NPUHUMAET MepbI K ero 06e3BpexXxnBaHunio.
AMMMaK C KPOBbIO MOCTYNAET B MeYeHb U
Tam npespallaeTcs B Mo4eBuHy. OgHako
B OpraHu3me, OTPaBfIEHHOM aJikOrosnem,
aTa OYHKUMA neyeHu HapywieHa. B pe-
3ynbTaTe aMmmMumak KULWEYHOro NPONCXOX-
[eHns NoCTynaeT B KPOBOTOK W yCyryons-
€T TOKCMYecKoe AeNncTBue ataHona.

MccnepoBatenun pabotanu ¢ 6ecno-
POAHBLIMU KpbICaMU, KOTOPbLIM B XeNyaokK
BBOAMAN 3TaHON B [03€, Bbl3blBalOLLEN
KOMY — B TaKOM COCTOSIHUM XMBOTHbIE Ne-
xat 6e3 4yBCTB. KOHTPObHbIE KPbICHI NO-
nyyanu BOAy B TOM e obbeme. Yepes
TpW 4aca y XMBOTHbIX 6pann npobbl Be-
HO3HOW KPOBW U3 BEH, BNagaloLwmx B ne-
YeHb W BbIXOAALWMX U3 Hee. Okazanocs,
YTO KOHUEHTpauuns ammmaka B KPOBW,
npowleuen 4yepes neYyeHb IKCNepuMeH-
TanbHbIX KPbIC, Gblla B HECKONbKO pas3
BblLLE, YEM Y KOHTPOMbHbIX XUBOTHbIX. VX
ne4YyeHb NPakTU4eCKN He oYuLana KpoBb.

Mpn TAXenom ankoronbHOM OTpaBsne-
HUM aMmMMaKk HakanJIneaaCst He TOJIbKO B
KPOBW, HO N B MEXK/IETOYHOM XMAKOCTU
OptoWwnHbl. CKOPOCTb €ro HakonJeHus
Bo3pacTasna B Tpu pasa. 1o MHeHnio nc-
cneposaTenemn, y XUBOTHbIX B COCTOAHUN
aNKOrofibHOM KOMbl aMMMaK KULIe4yHOro
NPOUCXOXAEHWNS NOCTynaeT B KPOBb, MU-
HYSl NMeYeHb.

YNvBLUNXCS NNYHOCTEN WHOrAA MbITaloT-
Cs1 MPUBECTM B YyBCTBO HaLLATBIPHBLIM CNNP-
ToM. Mpn 3TOM K n36bITKYy COBCTBEHHOrO
amMmMmaka n006aBnsioT o3y M3BHe. Mccne-
[oBsaTtenn BBOOWIM KpbiCaM 3TaHON B pas-
HbIX [O3aX, a NOTOM NOMELLANM Ha TpW Yaca

B aTMocdepy, ComepxXallyto
' aMMMaK B KOHLEHTpaumu, 6es-
/ BPEOHOV A5t 34,0POBOr0 XMBOT-
[ ] Horo. Ho Ans NbsiHbIX KPbIC Ta-
: Kasi MHranaums cMepTesnbHO
onacHa. Nocne Hee ypoBeHb am-
Mmaka B KpoBu Bo3pacTan B 2,4
pasa no CpaBHEHMIO C MbSHbLIMA
XWBOTHbIMUW, KOTOpble aMmmua-
KoM He gplwanu. Kpbicbl B an-
KOrOJIbHOV KOME AbILIaT pexe 1
notpebnsioT B 2,5 pasa MeHb-
e KMC/IopOAa, Yem Tpe3Bble.
WHranauma ammmaka cHuxkana
aTn nokasatenn Ha 31 n 44% co-
OTBETCTBEHHO.
YyeHble Npuwnu K BbIBOAY,
4TO OCTpas ankorofibHasi UH-

TOKCMKALMSA NOBbLILLAET YPOBEHb aMMUaka
B KPOBU, a 3TO, B CBOIO OYepenb, YBeu-
4yMBaET CMEPTHOCTbL CPeau OTPaBNEHHbIX
ankoronem kpbic. OuepenHoe NOATBEPXK-
[eHue cTapoin MyapocTu: usnuwecTsa
BPELHbI.

FEHETUKA

[[eHbl CMOPTMBHOW
YCMELLUHOCTN

naas Ha manellwa, npulleallero B
CIIOPTUBHYIO CEKUMIO, TPEHEP MbITAET-
cs1 onpenennTs, byaeT Jiv N3 Hero ToJK:
OfIHOrO CTapaHusi Masio, HYXHbl eLLe 1
pusnyeckme aaHHbIe. BO3MOXHO, BCKO-
e Ha NoMOLLIb TPEHEPY MPUAET Mosie-
KynsipHasi reHetuka. ViccnenoBaHus
ydeHbix 6uogaka MY nmern M.B.Jlo-
MoHocoBa rioaaepxano denepasnbHoe
areHTcTBo P@ 10 HayKe 1 MHHoBaLsM
B pamkax rporpammbl «/ccrenoBaHms
n pa3paboTkn Mo MPUOPUTETHLIM Ha-
rpaBieHVsIM PasBUTUSI Hay4HO-TEXH-
vyeckoro komriiekca Poccmm Ha 2007 —
2012 rr.». (Bondareva@gmail.com)

CneumanmcTtbl 0600WLMAN N3BECTHbIE AaH-
Hble 0 29 reHax, KOTOpble MOXHO Ha3BaTb
reHamMu CMopTMBHON ycnewHocTn. Mx npo-
OyKTbl OTBEYAIOT 32 MbILLIEYHOE COKpaLLEeHue,
reMoAnHaMunKy, aHepreTuyecknin metabo-
JIN3M, POCT, BOCCTaHOBJIEHNE MbILLIEYHbIX
BOJIOKOH, POCT 1 (PYHKLIMOHMPOBAHWNE COeaM-
HUTENbHOM TKaHW, a Takke BAUSIOT Ha raso-
06MeHHble hYHKLMM KPOBW.

CerogHs y4eHbIM n3BecTHo 6onee 10 MiH.
BaprabesbHbIX yH4aCcTKOB, UK NoAMMopdua-
MOB reHomMa 4enoBeka. HekoTopble N3 aTnx
nonMMopodn3MoB CBA3aHbl C MPOSBIEHNEM

BbIHOC/IMBOCTWN, CKOPOCTHO-CUJIOBbLIX Ka-
4YeCTB WK Xe C PasBUTUEM runepTpodumn
CKeNleTHbIX MblwL,. CylecTBYIOT Takxke
reHbl, orpaHuymBalome Guanyeckyto ae-
ATENbHOCTb Yesioeka. CreacTemem B nyy-
LIeM cnydae CTaHeT npekpalleHre pocta
pe3yneLTaToB, a B XyAllemM — 3a6osieBaHus,
Takue, kak runepTpodus Mmokapaa neBo-
roxenygouka. HeyameutenbHo, 4To pasBu-
BaeTCcsl ocobas AMcumMnIMHa — CropTuUBHas
reHeTuka.

Hanpumep, NornMyHo NpeanoiioXuTb, 4TO
reHbl, kogupylowme 6enkn CKeNeTHbIX
MbILLLL, MOTYT MOBAUSATL Ha pe3ynbTaTbl
cnopTcMeHa. YyeHble nccnenyloT noaum-
MOpP®U3Mbl 3TUX FEHOB Y CMIOPTCMEHOB U1
HECnoPTCMEHOB — N AENCTBUTESNIbHO 0OHa-
PYXWBAIOT, YTO OAMH U3 BapuaHTOB reHa
ACTNS3 (reH 6enka 6-akTuHa 3) y ycneLuHbIX
CMPUHTEPOB U CUJIOBUKOB BCTpevaeTcs
yaule, yeM y aytcangepoB. OcobeHHo 3a-
METHA POJib 3TOr0 reHa Y XXeHLLVH.

M3BECTHBI reHbl, BAVSIOLLME Ha YAAPHbI
ob6beM cepala 1 cHUXatowme BbIHOC-
BOCTb CMOPTCMEHOB, M'eHbl, MPOAYKTbI KO-
TOPbIX yHaCTBYIOT B pErynsumum pocta v BOC-
CTaHOB/NEHUS MbILLEYHbIX BOMOKOH. ECTb 1
reH, NoaMMopdun3M KOTOPOro BAUSIET Ha
Maccy Tena 1 oxmpeHue y xeHwmH. Cpeam
CNopTCMEHOK 0bnafaTenbHUL, «XUPHOro»
BapuaHTa O4yeHb Masio.

CnopT — 9T0 He ToNbkKo Nobeabl, HO U
TpaBMbl, M TPEHEPY BAXHO 3HATb, BENUK S
puvCK y ero nogone4yHoro. MHoruve Bbiaaio-
LLIMEeCcs CMOPTCMEHbI CTPaAA0T JIOMKOCTbIO
KOCTel (OHa pasBuBaeTCs C BO3PacTOM) 1
apTpuTamm. Y4eHbIM U3BECTHbI FeHbl, NOJN-
MOpP®U3MbI B KOTOPbIX ONpeaensioT npea-
PaCcMoNOXEHHOCTb K 3TUM 3a6051IeBaHUSIM.
OamH 13 Hux — red 61-uenu konnareHa 1
(COL1A1). HekoTopble MyTauum 3TOro reHa
CBSA3aHbl C YMEHbLUEHWEM MI0THOCTU KOC-
T N ee Macchl, a Takke C paspyLleHnemM
MEXMO3BOHOYHbIX AVNCKOB.

Kpome Toro, cnopTMBHas yCnewHoCTb
3aBUNCUT OT rEHOB, ONPEAENSIOLLINX ra30006-
MEHHblE CBOMCTBA KPOBU N CNOCOBHOCTL
MBILLIL, MCMNOJIb30BaTb KMCIIOPOA.

B HacToslLLee Bpemsi crneumanmcTbl Bce
BHMMAaTESNIbHEE U3yHatloT UHONBUAYASIbHbIE
pasnnums B peakumm opraHM3MoB CropT-
CMEHOB Ha BbINOSHAEMbIE YrpaXHEeHUs,
HacneaCTBEHHYIO NPEeAPaCHONOXEHHOCTb K
pPa3BUTUIO N NPOSIBNEHNIO PU3NYECKUX Ka-
yecTB. JJOCTUXEHNS Y4eHbIX B 3TOM obnac-
T, 6€3ycnoBHO, MNOMOryT B NOArOTOBKE
OyayLLMX YEMIMNOHOB.
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XaHc berte:

yepe3 aTOMHbIe
qanpa — K 3se3aam

Teicg4M neT NOAM CMOTpenn Ha Hebo,
BMAOENN CBET AaNekmx 3Be3[ U Hallero
pogHoro ConHua. HakoHew oHn pgony-
Manucb 40 Bonpoca, oTkyna 6epetcs
HeobxooMmMas ONs U3NYYeHUs 3Heprus.
N Tonbko B XX Beke y4yeHble cMOrin oT-
BETUTb Ha Hero, gsg 4ero MM npuiocb
BblABUHYTb NPUHLUUNMNNaNIbHO HOBbIE KOH-
Luenuum n pasBeaTb cTapble 3abnyxae-
Hus. Ewe B He cTonb ganekom 1911 roay
OyoyLWmin 3HaMeHUTbI acTpodU3nK Ap-
TYyp OOAOMHITOH Hanucan B cTaTbe Ans
BpuTaHckon aHUMKnonegun, 4To cBeYye-
HVe 3Be3[ BbI3bIBAETCHA UX rpaBuTaun-
OHHbIM CXaTueM.

Jlnwb nocne Toro, kak B 1920 roay
dU3MKM BBISCHUAN, 4TO Macca gapa re-
nna MeHblle CyMMbl MacCC COCTaBNdlo-
WMX ero 4YacTtuvy (kak Torga nonaranu,
yeTblpex NMPOTOHOB U ABYX 3JIEKTPOHOB),
OHW Ha4dannm aoragbiBatbCd, 4TO B 3TOM
«aedeKTe Macc» IeXUT KoY K npobre-
Me. Beab paHee Oblna ycTaHOBMIEHA 3K-
BMBAJIEHTHOCTb MacCbl U 3HEpPruu, Bbl-
paxxaemasi SMHWTENHOBCKOW dopMynon
E = mc? WU B kHUre «BHyTpeHHee cTpo-
eHve 3Be3a» (1926) SOANHITOH yXe ro-
BOPW/ O Mmpouecce cCuHTe3a renms mns
BOOOpPOAA Kak Hambosiee BEPOSTHOM
NCTOYHUKE BHEepruun.

o4

OpHako pacyeTbl MokasbliBanu, 4HTO
Temnepatypa BHYTPU 3Be3[, HepocTa-
TO4YHa A9 coeuHeHus saep (onga npe-
O00NEHUs UMW KYJIOHOBCKOIO OTTaslKn-
BaHWS), NMO3TOMY KOJUIErn CKENTUYECKN
OTHECNNCb K naee SOAVHITOHA U Aaxe
Hacmexanucb Hafg HUM. Ha yTo TOT, no
CJI0OBaM [pyroro aHrnmMncKkoro actpopu-
3uka Ppepna Xolna, «C HEKOTOPbLIM pas-
ApaxeHnemM cosBeToBasl UM NOUTU NOUC-
KaTb MECTO noropsayee».

«HacMmellka — ny4yliee ncnoltaHue ans
MUCTUHbI» (P.YecTepdung), n runortesa
O BHYTPU3BE3OHOM TEPMOSAEPHOM CUH-
Tesde ero Bblaepxana. bnaropaps Tomy
YTO HECKOJIbKO OU3MKOB MOYTU O[HO-
BpemMeHHo, B 1928 roay, obocHoBanu
BO3MOXHOCTb YMCTO KBAHTOBOMO «TYH-
HenbHOro addekrta» — NPOXOXAEHUS
(TYyHHEennpoBaHu1s) YacTuubl CKBO3b MNO-
TeHuunanbHbli 6apbep. Torga cnusiHne
anep MOXET NMPOUCXoAnTb yxe npu 60-
Nlee HM3KOW Temnepartype.

Kak Bngnm, naes o aaepHbIX peakum-
AX, BbI3bIBAOLLNX SHEProsbigeneHne B
3Be3ax, B koHuUe 20-X rogoB yxe BuTana
B BO3ayxe. Ho npepncrtasneHns o CTpyk-
Type aTOMHOro sapa B TO Bpemsi Obinun
OWNBOYHBIMW, NMOCKOSBbKY €ANHCTBEHHbI-
MW N3BECTHBIMW YacTMuamMm OCTaBasiMCb

MPOTOH W 3NEKTPOH; U3 HUX-TO U COCTaB-
nanu sppa, 4To NpUBOAMIIO K HenenbiM
BbiBOgaM. Tonbko B 1932 roay, KOoTopbIn
Ha3BaNu rofAoM Yyaec, OTKPbUIM TSXENbIN
M30TOM BOAOPOAA AENTEPUN, a Takxke
HOBbIE€ 3JIeMeHTapHble YaCTulpbl — HEeWnT-
POH 1 NO3UTPOH. B TOM Xe roay BepHep
lenzenbepr n O.0.MBaHeHko He3aBUcuU-
MO BblIABUHYNN TMNoTedy, 4TO d4pa Co-
CTOAT U3 NPOTOHOB U HeVITpOHOB.
MIMeHHO Torpga Hadana OGypHO pas3Bu-
BaTbCa agepHas dusuka, U OAHUM U3
NNaepoB B 3TO 06nacTu ctan HemMeLuKui
dunank XaHc Anbbpext bete (1906—2005).

OH poanncs B CTpacbypre B cembe npo-
deccopa megnumHebl, yunncs Bo PpaHk-
dypTCKOM YHMBEpPCUTETE, a B 1926 roay,
TO ecTb cpasy nocne nybnukauum crta-
Ten ocHoBaTesieli KBaHTOBOMN Teopuu,
OTKPbIBLUNX HOBYIO 3py B du3uKe, cTan
acnupaHTtoM ApHonbaa 3ommepdensaa
B MioHxeHe. [1Ba roga cnycta bete 3a-
LWUTWUN guccepTaumio, B KOTOPOK npume-
HWUJ TOJIBKO 4TO MOSIBMBLUMINCS popMarib-
HbI annapaTt K pacCesiHNIo 3NeKTPOHOB
Ha KpucTannax.

Mocne aToro ctan npenogasaTb, OA-
HOBpPEMEHHO paboTas HaZ HOBbIMU MpPU-
JNTIOXXEeHNAMN KBAHTOBO-MEeXaHUN4YeCKUx
MEeTOoO0B; YCTAHOBWUJT TEeCHbl€e KOHTaKThbI
c rpynnamu 9pHecTa Pesepdopaa, OH-
puko ®epmu, Hunbca Bopa. B 1935 rony
BeTe amurpmnposan na gawmctckon ep-
maHuum B CLLIA, roe Bckope ctan npodec-
copom B KopHenne (wrat Hblo-Mopk).

BecHoin 1938 roga XaHc npuHan yya-
cTue B KoHdepeHumn no actpodumanke
B BawwuHrroHe. Cpean ee opraHusarto-
poB Obin leopruin NamoB, KOTOPbLIN B
aBTo6MoOrpaduyeckoinn kHure «Mos Mu-
poBas nuHua» (M: Hayka, 1994) nucan:
«beTe TOraa HMYero He 3Hasn O BHYTPEH-
HOCTM 3B€3[, HO BCE — O BHYTPEHHOCTH
anep. KoHdepeHuns 6bina o4eHb MHTE-
pecHow, NpocTo 3axBaTbiBalOWEN, N K
KOHUY ee beTe BbICTyNua C BOSMOXHOWN
CXEMOW S4€epHbIX peakuuin, BKYalo-
LWMX BOOOPOS, U yrnepoa...»

A cam BeTte BcnomuHan, 4to Tam 06-
cyXaann pasnimyHble acnekTbl GU3nku
3Be3[, HO BOT OTBETA Ha rMaBHbIN BOM-
poc — oTKyna xe 6epeTcs B HUX 3HEp-
rma? — HaWTKU He mornn. PasymeeTtcs,
BCe yXe noHmnmMmanu, 41o ee MCTO4YHNKOM
AOO0J1IKHbI ObITb d0epHble, a He XnMmn4yec-
Kne npouecchl, HO Kakme nMeHHo? [lo
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AW ‘3\;
€ro MHEeHUo, OT HU3MKOB-A4EepPLLNKOB
Torga TpeboBanu CAULLKOM MHOMOro:
4yTO06blI OHM Cpal3y 0ObACHWAM W Bblae-
JIeHNEe 3HEPruun, N HYKJIEOCUHTES, TO
ecTb 0bpa3oBaHMe B 3BE3[ax MHOXe-
CTBa XMMUYECKUX 3JIEMEHTOB.

BeTe e pelwwunn cHavyana CKOHUEHTPU-
poBaTbCHA Ha OLHOW CTOPOHE Mepjanu —
aHepreTudeckon. OH cTan nepebupaTtb
nerkue anemeHTsl lMNepuoanyeckoit cuc-
TEMbI, CTapasiCb OTbICKATb BO3MOXHbIE
anepHble peakuum ¢ ux ydactuem. U
TONbKO KOrga nowen go yrnepoga, cy-
Mefl HapuCcoBaTb LLENIOCTHYIO KapTUHY.
CornacHo nNpeasioXeHHOW UM cxeme, B
X04€e LWEeCTN MnocnenoBaTesNibHbIX peak-
LM, cpean KOTOPbIX MMEIOTCS Kak Chu-
AHWS, Tak M pacnagpl aaep (¢ ucnycka-
HMEM MNO3UTPOHOB), YeTbipe MPOTOHa
npeepaLlanTcs B 04HO S4P0 renvs (CMm.
Tabnuuy 1). MnaBHOE, YTO Ha KaXa0M
aTane uMkia BbIcCBOOOXAaeTcs 3Heprus,
a Ha HeKOTOpPbIX N3 HNUX poxaatTcs ho-
TOHbl — BO3HUKAET U3JTy4eHue.

CHavana B Urpy BctynaeT yCTONYUBbI
yrnepopn-12, KoTopblii CHOBa NOSIBASET-
CS B CaMOM KOHLLEe, TakK 4TO OH MOXET
NMPUHATL y4yacTUe B HOBOM TakOM LIMK-
Ne, TO eCTb UCMOMb30BaTbCA MHOrOKpaT-
HO. 3HaunT, OH CNYXWUT Kak Obl KaTanm-
3aTopoM, a obpasylwninca renuin-4
nONOMHAET 3anac 3TOro 3/iIeMeHTa B

Tabnvuya 1

‘ doTto www.news.cornell.edu

YrNEPOOHBIA LUK

p + 2C — N + usnyyeHue
BN — 8C + et

p + ¥C — N + usnyyeHue
p + “N — ®O + nsnyyeHune
0 — N + e*

p + N — 2C + “He

Tabnuuya 2

BOAOPOAHbIA LUKN
ptp— *
e te" >

— %He + usnyyeHune
SHe + °*He — “He + 2p

3Be3ae. Bce BbIrns4eno normyHo u kpa-
CMBO, W 3Ta cxema BoOWJa B y4ebHUKN
KakK yrnepoaHo-a30THO-KUCNOPOAHbIN
umkn (CNO-umkn; 06bIMHO ero HasblBa-
10T MPOCTO «YrNnepoaHbIM»); HE3aBUCK-
MO OT beTe ero oTKpbIN Takxke Hemel-
knun ¢dunsnk Kapn ¢doH Benusekkep
(1912—2007).

A HEe3a401ro A0 BALMHITOHCKOW KOH-
depeHuumn Yapnba Kpnudung, Obiunii
acnupaHT amoBa, npensioxun Apyrylo
uenb peakumin (cMm. Tabnuuy 2). B Hell
CHavana coeguHaI0TCa ABa s4pa BO4O-
poja, 3atemM NpPouUCXoauUT aHHUrMAAUUS
39NEeKTPOHa N NO3NTPOHA, NOTOM BO3HU-
KaeT renun-3, HakoHel, M3 ABYX Takux
anep obpasyetca rennii-4. Ho npu pac-
yeTax Kpnidwung CTONKHYNCHA C TPYAHO-
CTIMU, KOTOPbIE CMOI NPE0A0NETh TOJb-
KO BMecTe ¢ bete. Tak nossunacb ux
coBmMecTHas nybnukauus 1938 roga o6
3TOM MPOTOH-MPOTOHHOM, UM BOOOPO4-
HOM, LMKIE.

B o60oux paccMOTpeHHbIX Kackapax
peakumin NICXOAHbIM MaTepuanom criyxat
NPOTOHbI, N3 KOTOPbLIX 4Yepe3d psag, npo-
MEeXYTOUYHbIX CTaauii obpasyloTcs sapa
renus. bete nokasan, 4to Ha ConHue n
elle MeHbLUMX 3Be34ax Beayllylo pofb
nrpaeT BOLOPOAHbLIN, a B 6onee Maccus-
HbIX, Takmx, kak Cupuyc (B HUX Temne-
paTtypa Bblle), — YrAepOaHbIA LUK,

CTPAHULbI NCTOPUMN

[MpoBepka Bcero Komniaekca peakuuin,
pacyeTbl MX CKOPOCTElN B 3aBUCUMOCTH
OT TemnepaTtypbl 3aHanu y beTte wecTtb
Henenb. OH CcMOr He TOJIbKO pa3obpaTb-
CA B 3HepreTuke 3Be3[, HO U MHOroe
NMPOSICHUTbL B UX 3Boounn. Ero obceTo-
aTeNnbHas cTaTbs, O3HaMeHoOBaBLIas
poxaeHne CoBpeMeHHoM acTpodusnkm,
Bbilwna B 1939 roay.

BeTte cyxaeHo ObUI1O CbirpaTh BaXHYHO
pOJib B aMEPUKAHCKOM aTOMHOM MpPOEK-
Te: B 1943 rony OH BO3rnaBui TeOpeTn-
yeckun otaen B Jloc-Anamocckon na-
6opatopun. 3atem, B Nnepuoa, Xon1o04HOn
BOWHbI, OH CTaj akTMBHbIM 6OpLOM 3a
npekpatleHne nNpon3BoacTea N UcnbiTa-
HUN OPYXUS MacCOBOro nopaxeHus,
BbICTYNan NPOTMB NPOrpamMMbl «3BE3AHbIX
BOWH» npe3unaeHTa PeliranHa.

MccnepnoBaTtens npuenekanu kak GyH-
haMeHTasbHble, Tak U NpuknagHbie Npo-
6nembl. B chepy ero nHTepecoB BXO-
ONNN KBaHTOBas 3jlekTpoamHamuka,
dunsnka TBEPOOro Tena, aneMeHTapHble
yacTuubl, SOEPHbIE peakTopbl, MaTepu-
anosepfeHune, paguonokauus... O bete
roBOpPW/IN, 4TO OH 3HAET MOYTK BCE MO-
4yt 060 BCEM. A ero mMosiogon coTpya-
HUK Puyapa ®@enHmaH 3ameTtun: «Ecnn
roe-Hnoynb B 9KCNepuUMeHTe NnosiBNseT-
cs xopollee 4ymcno, To npodeccop bete
HENpPeMeHHO O0JIKEeH BbIBECTU €ro us
TEOPUN».

Tak 4TOo 3acnyrn bete He orpaHuyu-
Ba/INCb packpbiTUEM TaliH HebeCHbIX
CBETWU — 3a [OJITYI0 XU3Hb eMy yaa-
JIOCb 0XBaTUTb MHOroe. Bpems ot Bpe-
MeEHWN OH cHoBa obpalian B3op ad astra
M NbITaNnCcs YTOYHUTb MOAENN HENTPOH-
HbIX 3Be34, 6enbix KapjnKoB U YEPHbIX
Oblp, He 3abbiBas U NPO 3aragkn GuUsn-
kn ConHua.

A B 1967 rony Bete nony4ynn Hobe-
JNIEBCKYIO MPEMUIO — «3a BKJaf B TEOPUIO
anepHbIX peakumii, 0COOEHHO 3a OTKPbI-
TVs, KacalLwmecs NpoLeccoB reHepaunmn
3Hepruun 3Be3g». YneH LlBeackon aka-
neMnun, NpeacTasnas naypearta, ckasan,
YTO Yy TOrO €CTb HECKOJIbKO ApYrux pa-
60T, Kaxpas 13 KOTOPbIX 3acnyXuBaeT
otaoenbHom npemun. M Bce xe bete ctan
NnepBbIM YYEHbIM, YOOCTOEHHbIM BbICLUEN
Harpazbl UMEHHO 3a AOCTUXEHUS B acT-
podusuke.

J1.KaxoBckum
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Jdemokput B V B. 0O H. 3. BNepBble AOMYCTWU, YTO 4YMCNO

BO3MO)I(H aﬂ pa3ymMHbIx MUPOB BO BceneHHom 6eckoHevHo. Moyt yepes
OBe TbiCAYM NeT 3Ty rmnoTesy Bockpecun xopanaHo BpyHo

MU NonyyYun wmnpokoe npmudHaHue. CtaHucnas Jlem B cepe-

AnHe XX Beka npennonoxun, 4To BHE3eMHble LyBuUAM3aumm

3K306"0n0r"ﬂ ropasgo craplue 3eMHOW, HECPABHEHHO MOTYLLECTBEHHEN
N He obuwialTca opyr ¢ APYroM MO NpUYMHaM, He CBA3aH-

HbIM C 9TUKOM.
O.K.LIJymonMH B HacTosilLee BpeMmsi Hemarno nogei cunTaloT Hawy 6umo-
cdepy eAnNHCTBEHHONM, B TOM 4YUCAE M NOTOMY, YTO SIBHbIX
CNefoB OesTeNbHOCTU MHBbIX LMBUAM3ALMA Mbl He Habnopa-
em. OpgHako, Ha MO B3rnsg, Hanbonee BECOMbIM [OKa3a-
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TEeNbCTBOM B M0JIb3y CYLLIECTBOBAHMA U aKTUBHOCTU BHE3EM-
HbIX UMBUAN3ALNI CNYXUT caM akT Halmuusa XU3Hu 1 pa-
3yma Ha 3ewmre.

«HepocTaowime 3BeHbS»
XUMUYECKON 3BONIOLUUN

C TOYKM 3PEHUS NOIMKU BO3HUKHOBEHNE N PA3BUTME XUSHUN
1 pasyma kak BbICOKOOPraHM30BaHHbIX CUCTEM O0IKHO Oblio
MATU OT NPOCTOro K CNOXHOMY. [NOHATME CNOXHOCTU He-
npocTo GopmMann3oBatb, HO MOXHO MPUHATb €r0 HA UHTYU-
TUBHOM YypOBHe. B yacTHOCTW, 6MONOrMYecKo 3BOJIOLNM

XynoxHuk K.CtaBpoBa

DoJkHa 6bina NpefwecTBoBaTh XMMMYeckas 9BonioLms, 0b-
pa3oBaHVe U HakomnjaeHne pasHoobpasHbiX MakpOMOEKy.

ABVIOreHHbI CUHTE3 — HEeHamnpaBfeHHbIN, Y «ApeBa» XUMU-
YEeCKOW 3BOJIIOLMM O0MKHbI ObITb MOOOYHBLIE BETBM U TYMUKMW.
M3BECTHO, YTO MPU XUMUYECKOM CUHTE3€e YreBOAO0B 1 aMUHO-
Kncnot obpasyeTcs palemMumyeckas CMecb M3oMepoB. Benku
COBPEMEHHBIX OPraHM3mMOB COCTOST B OCHOBHOM M3 anbda-
aMWHOKMCIIOT, HO CUHTE3UpoBaTb MOXHO M 6eTa-, U ramma-
aMUHOKUCNOThI... BokoBble 3amMecTUTeNn y abMOreHHbIX amu-
HOKMCNOT TOXEe MOryT OblTb ropas3go pas3HoobpasHee, Y4eM y
OroreHHbIX. He UCkio4eHo, YTO cpeam HUX ObIN U ranoreHn-
pON3BOAHbBIE.

Ho Bce 371 aHanoru 61uomonekyn JOCTaTO4HO YCTOMYMBEI U K
6ronornyeckomy, 1 K xmMmumyeckomy pacnagy! Hanpumep, ons
NUTaHUS N B KQYECTBE CTPYKTYPHbIX 3/IEMEHTOB HallemMy MeTa-
60n1M3My NoaxoasaT TOSIbKO JIeBOBpAaLLAlOLLME aMUHOKUCOTbI
(oToenbHble NpaBOBpaLLaLLMEe aMUHOKUCOTbI UCMONb3YIOT
TOJIbKO HEKOTOPbIE MUKPOObI U B O4EHb OrPaHMYEHHOM KoJinye-
ctBe). CnepoBartefibHO, NPOAYKTbl aBMOreHHoro CMHTe3a [oJ1-
XHbI BbIM HGbl NPUCYTCTBOBATL B APEBHMX Ocaakax. Beab naxe
kapbOHOBbIE KNCNOThI, BECbMa «CbeA00OHbIe», Obln HaOEHbI B
OT/IOXKEHMAX BO3PACTOM 0kono 3 mnpa. net (ManeoHTonorus n
aBonouns 6uocdepsl, J1.: Hayka, 1983). OgHako naneoHTosno-
rMYEecKnX CnefoB COeAMHEHWUI, KOTopble MO 6bl ObiTb NPO-
nykTamm abuoreHHoro cuHTesa, Hurge He obHapyxxeHo. Bropy
3a4atb BONpoC: fa 6b1a nn Ha 3emne XMMmnyeckas 3BooLMS,
npealwecTeylowas br1onornyeckomn?

Hanee. Ona XUMM4eCKOM 3BOMIOLNN HYXHbl ONpeaesieH-
Hble PU3NKO-XMMUYECKNE YCNOBUS: BbICOKME TEMMEPATYPHI,
60/bLIOEe KONMYECTBO BOAOPOAA, OTCYTCTBME KMCNIOPOAA,
OTCYTCTBME XNOKOM BoAbl (OHa ByaeT cyLecTBOBaTb UCKJIIIO-
4YnTenbHO B BMAE napa), CUIbHO BOCCTaAHOBJIEHHAs aTMOC-
depa. B1n ycnosua 6611 cnporHo3npoBaHbl A..OnapuHbimM
B Hayane XX Beka n BocnpousseneHbl CToHnn Munnepom u
Maponboom KOpu B cepeanHe XX Beka: OHW NMPOBENN CUHTE3
OVOreHHbIX MONEKYN U3 amMmMmnaka, yrnekmucnoro rasa, Bogo-
poa v napoB BOAbl NOA4 AeACTBUEM ynbTpaduroneTta n anek-
TPUYecknx paspsaos.

Bopopoa, koTopbii 06pa3yeTca B pe3ysbTaTe reoxmmu-
4YeckoM OeaATeNnbHOCTU, yneTaeT B KOCMOC M3-3a cnaboro
TArOTEHMS Hawel nnaHeTbl. ATOT dpakT cam no cede NosIHOo-
CTbi0O OTpULLAET BO3MOXHOCTb XMMWYECKON SBOMIOLMM Ha
3emne, NocKosbky NpPU CUHTE3e BOCCTAHOBJMIEHHbIX COean-
HEHMN Ha OCHOBe yrnepoga BOOOPOA M3 BOObl HE MOXeT
nepeiTtn Ha yrnepon. M.A.®denoHkuH, .A.3aBap3vH 1 apy-
rme cneyvanucTbl MO PaHHUM 3Tanam 3BONIOLUN YyTBEPXAA-
10T, 4TO aTMocdepa 3emnm oo nosBieHnss GOTOCUHTETUKOB
Oblna 6eckucnopofHoli. B 10 e Bpems reoxmmmuyeckue
[aHHble roBopsAT obpaTHOoe — KMcnopoa Obll, NpUYeM B KO-
nunyectBax He meHee 10% (bratos B.W. WicTtopusa kncnopo-
ha 3eMHon atmocodepsl. M.: Hegpa, 1985). Neoxumukn pe-
wann csou Npobsembl, U1 HET OCHOBAHUIN UM He LOBEpPSThb.
FeoxuMunyeckne gaHHble NMOKa3biBAOT TakxXe, 4TO Ha 3emne
Bceraa 6b110 MHOMO Xuakoi Boapl. Ho MHorve opraHuyec-
KMe CUHTEe3bl NPOXoAsaT TONbKO B 6e3BoAHON cpene. A npu
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VMEBLLNXCS YCNIOBUSIX FapaHTMPOBaH A0CTaTO4HO ObICTPbI
HeBGMONOrnMYecknii pacnag, CloXHbIX BOCCTAHOBJIEHHbIX CO-
eAVNHEeHU Ha yrnepoaHon OCHOBe.

PaccmoTpum nogpobHee cuTyaumio ¢ aMMUAKOM, UCTOY-
HUKOM a30Ta B 6Momonekynax. AGMOreHHbln (ecnm npeHeob-
peyb y4acTMeM 4YefnioBeka) XMMUYECKUIA CUHTE3 aMMuaka
NPONCXOANT MPWU BbICOKUX OABAEHUSX M TemnepaTtypax u3
9KBMMONSIPHOM CMeCcu BOAOPOAa W a3oTa, B NPUCYTCTBUMU
KaTanusartopa — rybyaTtoro xenesa, B OTCYTCTBME KWCIO-
poaa, NapoB BOAbl U COEOMHEHUI Cepbl, OTPaBAAOLNX Ka-
TanmMaaTop, U HAKOrga He NPoxXoamT A0 KoHua. Ho Munnep un
IOpwn 6panu roToBbli ammunak. A ganbHenwmne CUHTe3bl nayT
B YCJIOBUSIX, MPU KOTOPbIX HEBO3MOXHO 06pa3oBaHME am-
Muaka, BeAb N5 HALIMX XUBbIX CUCTEM HYXHbl U coeauHe-
HUSa cepbl, 1 BOAA.

Yxe Ha 3TOM YpOBHE CYLLECTBYET SIBHbIM TPyAHOMPeono-
JIMMbIA pa3pbiB MeXAy NPOCTbIMU BeELLeCTBaMu U npeflle-
CTBEHHMKaMN BUOreHHbIX MONEeKyn. YBENnMYeHue xe Moneky-
NSIPHOrO Beca M CNOXHOCTM XMMUYECKOro cocTaBa GuoreH-
HbIX MONEKYs yBENMYMBaeT HeYCTONYMBOCTb CUHTE30B — AJIS
HUX TpebyloTca BCce 6onee CroXHble YCNOBUSA, pPasfnyHble
KaTanMa3aTopbl Ha pPas3HbIX CTaausXx, YBEIMYMBAETCHA KOnuye-
CTBO NOBOYHbIX NPOAYKTOB U CHMXAETCS BbIXOL OCHOBHOIO.

doTocuHTE3 KaK BHe3eMHas pa3paboTka

Ho aTo ewe He Bce. N3 naneoHTONOrM4eCKNX AaHHbIX cre-
OyeT, 4To camas cTtapad opraHuka Ha 3emne npeacTaBneHa
CTpoMaronmMTamu, octaTkamm LumaHobakTepuii (CMHe3eneHbix
Bogopocnen). ix Bo3pacTt oueHmBaeTcd B 2,5—3 mnpa. neT.
Mpsambix pokasaTtenbcTB 6onee paHHeEro CyLleCTBOBaHUS
XWUBbIX OPraHM3MOB HET, KOCBEHHbIE XE& MOXHO OCMOpUThb.
A nosBUNINCb OHW NPUBNIN3UTENBHO TOrga, Korga Temne-
paTypa noHM3unnacb NPUMEPHO OO0 COBPEMEHHOIO YPOBHA —
[0 TOro 6bI10 CAULIKOM Xapko. Teopust MPOMCXOXAEHUS
3emnun B BUAE KOHOEHCauMu rasonbuieBoro obnaka ¢ no-
cnepyoulein 6ombapanpoBKo MeTeopuTamm, npeanonara-
€T, YTO Ha paHHUX CTaAMax TemnepaTypa NnoBepxHOCTU 3eM-
M n atmocoepbl 6bia Bbille ToYkM kuneHus sopbl. (Io
COBPEMEHHbIM NMPeaCcTaBNEeHNAM, OKeaHbl Ha 3emne BO3HUK-
n He no3aHee 3,8 mnpa. net Hazan. — lMpumed. pes.) Kpome
TOro, €CTb MaNIEOHTONIONMYECKNE OaHHble, KOTOpble CBUAE-
TENbCTBYIOT B MOJIb3Y OAHOBPEMEHHOIO COCYLLECTBOBaHMUS
C umaHobakTepusamMm 6onee CNoXHO YCTPOEHHbIX 3yKapuoT,
KOTOPbIM BAOOABOK HYXEH KMCNOPOL B KOJIMYECTBE HE Me-
Hee 5% oT coBpemeHHoro. Ho paxe umaHobakTepun — He
camMble NPOCThle N0 CTPOEHMIO MUKPOOPraHmnamsbl. VIx reHom
HE MeHee 4eM B [eCHATb pa3 NPeBOCXOAUT Pa3MEPOM FEHOM
6onblnHCcTBa HGakTepuit. LinaHo6akTepmn UMEOT CIIOXHYIO
KNIETOYHYIO CTEHKY, CYLLLECTBYIOT KakK B BUAE OLMHOYHbIX Kne-
TOK, Tak 1 B GOPME HUTYATbLIX KOHMIOMEPATOB, CNOCOOHbI
9dPeKTUBHO pa3MHOXaATbCA Ha MMUHEpanbHbIX Ccpeaax B
NPUCYTCTBMU COJTHEYHOrO CBETa B LUMPOKOM AMana3oHe BHe-
WHUX napameTpoB. OHU 3acendlT NpakTUYeckn BCE 3eM-
Hble apeanbl. LimaHoGakTepun GuUKCUpYIOT ra3zoobpasHblii
a30T, GOTOCMHTETUYECKN aKTUBHbI. Boo6aBOK OHW NpeacTaBs-
NIEHbl MHOFOYMCNEHHbIMU dopMamMun. Y HUX pasnnyHas Mop-
donorusa, GMoxMMua n COCTaB reHoMa, Jaxe Ha YPOBHE CO-
nepxaHua G—C nap. (Takoro wmpokoro pazdpoca no 3aTo-
My napamMeTpy HeT HW B KakKoW APYror TakCOHOMWYECKOM
rpynne!) N Bce aTo MHOroobpasne CnoxHblx 6uonornyec-
knx popm nosinseTcs Ha 3emne Kak 6bl U3 Huyero. lMoHe-
BOJIE 3a1yMa€eLLbCs O BO3MOXHOM «BHELUHEM BO3LENCTBUM».
Y10 Kacaetcd GOTOCUHTE3A, BbLIACHUICH YOUBUTENbHbLIN
dakT: B cnekTpe nanyyveHmns ConHua y 3eMHbIX pacTeHUn OH
naeT He onTumManbHO. COMHEYHbIA CBET, AOCTUraloLLMiA Mo-
BepXxHOCTU 3emnn, o6nagaet MakCUMasnbHOW MHTEHCUBHOC-
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TblO B CUHE-3esleHON 1 3eNieHol obnacTtax cnektpa (ot 450
no 550 HM). OgHako MMEeHHO B 3ToK obnacTu nornoweHune
cBeTa Monekynon xnopodunna MmHMManobHo! Xnopodunnbl
a 1 B IMEeT MakCUMyM norioleHnsa B G1noneToBor obnac-
TV NpuMepHO npu 440 HM, a xnopodwnn a B AanbHel kpac-
HOM, 770 HM. VIHTEHCUBHOCTb e GOTOCUHTE3a MaKCUMasb-
Ha B MHTepBanax 410—450 n 640—680 HMm, B nNpnbnmaun-
TENIbHOM COOTBETCTBUU CO CNEKTPOM MOrNOLWEeHUs INCTbEB
pacTteHuin. (Moyemy adPpekTMBHOCTL NagaeT npu cCBeTe C
ONNHOM BONHbI 6onee 700 HM, ynTaTeNb MOXET BbIACHUTb
CaMOCTOATENbHO, Halasa B yyebHuke unu NHTepHeTe nep-
Bbll 1 BTOpOn addekTbl AmepcoHa.)

B koHue 60-x rogoe XX Beka B ObiBLIEM WMHCTUTYTE Mou-
BoBeneHus AH CCCP (HbiHe U®MB PAH, MywwHo) rpynna
nccneposatenei nog pykosonctsom M.M.CeeHTMLKOro co-
BMeCTHO ¢ CapaHCKMM 31eKTPOoiaMnoBbIM 3aBOAOM paspa-
6oTana razopaspsaaHyo namny HM3KOro AaBfeHusa Ong Ten-
nny, CREeKTp M3NydYeHus KOTOPOW MMen ABa Makcumyma, B
KPacHOW N CUHEeN 4acTax crnekTpa. B ceeTe aTuMx namn Bbl-
X0, 6uomMacchl Ha KUIoOBaTT 3N1eKTPUYECKOM MOLLHOCTM OKa-
3afca B OBa pasa Bbllle, YEM B CBETE Nammn CO CMEKTPOM
ConHua. CocTtaB rasoBoi cmecu gns namnel nogobpaH Tak,
YTO JIMCTbSl PACTEHUN MPU UX CBETE KAXYTCHA YEpHbIMU, a
3TO 3HA4MT, 4TO OHW MNOrAOLWLAT BECb Najalowuii CBET, C
MWHUMasbHbIM OTpaxeHnem. CBeT Takol nammbl YenoBeyec-
KW rna3 BOCAPUMHUMAET Kak CUPEHEBbLIN.

HanpawmBaeTtca npeanonoxeHue: 3eMHble GOTOCUHTESN-
pylowme opraHn3mbl BOSHUKAU (U1, BO3MOXHO, Obinu Le-
JleHanpaBJ/ieHHO co34aHbl) B 6rocdepe C LeHTpasbHO 3BE3-
[ON, KoTopasa nany4ana CBET NPENMYLLECTBEHHO B KPacHOM
N CUHel YyacTax cnekTpa. MoxeT 6biTb, UMena MecTo ABOW-
Has cMcTema M3 KpacHom 1 cnHen 3eeas. Noatomy cmctema
dOoTOCHHTE3a OTBEYANa Npexae BCero Takomy CnekTpy anek-
TPOMarHUTHOro M3ny4yeHus. Ho rmbkoCcTb KOHCTPYKLUKW MO-
3B0/INa GOTOCUHTE3UPYIOWUM MUKPOOPraHn3mMam BbIXXUTb
N B CBETE XEeNnTol 3Be3Mbl.

Cnoco6bHocTb K POTOCUHTE3Y M asoTduKkcaumm cTaBuT
noaobHble OpraHN3Mbl B OCHOBaHME TPOPUYECKO nnpamMm-
Obl, Aaxe nNpu HeoNnTUManbHOM MCNONb30BaHUN NCTOYHUKOB
aHeprun. (MoxeT 6bITb, KOMY-TO NOKa3anocCb NpoLLe n Obic-
Tpee paccenstb yxe nmetowmeca Gopmbl, 4em paspabaTbi-
BaTb HOBble OpraHu3mbl? KcTtatu, 3eMHbIM cheumanucTam
Nno reHHOW MHXeHepuKn, KoTopble paboTaloT Haj, NOBbILLEHWN-
€M NPOAYKTUBHOCTWN CEJIbCKOXO3ANCTBEHHbIX PAaCTEHUI, CTO-
uno 6bl nonpo6oBaTb MNOBLICUTL 3OPEKTUBHOCTbL HOTOCUH-
Teza B cnekTpe ConHua.) Takme abCoOMOTHbIE aBTOTPOPHbI
HapabaTbiBalOT OpraHMyeckoe BELLEeCTBO U3 MUHEPasbHOro
Cbipbsi U BbIAENSIOT kucnopon, obecneymsBas ycnoBus Oas
pasBUTUS adpOOHOro AbIXaHUS U 3BOJIIOLMN BOnee CNoXHbIX
no nuTaTesnbHbIM MOTPEOHOCTAM retepoTpodoB. LLUvpoknii
Xe pa3bpoc reHeTnyeckmx n Guanonornieckmnx napamert-
pOB uMaHobaKTEPU, BO3MOXHO, O3Ha4YaeT, YTO NEPBUYHbLIM
uMBMNN3aLmnsaM ObisI0 HEACHO, Kakue MMeHHO BakTepum nyy-
e BCEro nogonayT Ans BbDKMBaHWUS B YCNOBUSX APEBHEN
3eMnun, 1 OHW 3acesinu MHOXEeCTBO pa3HO0OpPasHbIX BUOOB,
npenocTaBme MM BO3MOXHOCTb BbIXMBaTb MO4, AaBleHUEM
€CTeCTBEHHOro otbopa KOHKpeTHoNr 6uocdepsbl.

Ho nouemy xe nomckn gpyrux Gopm XM3HU, KPOME 3eM-
HOI, He [JalT pel3ynbTatoB? BO3MOXHO, MOTOMY, H4TO Mbl
HEeBEPHO 3aJanu KpUTepum noucka.

Ectb nn mukpoopraHmamel Ha Mapce?

Korpa mbl nwem cebe nogobHbix BO BceneHHo, nog4yac mbl
VLLEM He «OPYrnx pasyMHbIX», a «apyrnx 6esiKoBO-HyKeu-
HOBbIX». Tak, MOUCKM XU3HW Ha Mapce npegnonaranm cy-
LLLeCTBOBAHNE MWUKPOOPraHM3MOB, MOXOXWUX Ha 3E€MHbIE MO



A NMOYEMY Bbl U HET?

nuTaTenbHbIM NOTPEBHOCTAM. [pu 3TOM He y4MTbIBaIOCh,
4YTO gaxe Ha 3emse CyL,eCTBYeT Macca HeKYNbTUBMPYEMbIX
MUKpPo60B. N3 okpyxaloLlen cpenbl BbICEBAIOT NMLLb YacTb
Tex KNeTok, KOTOpble BUAHbI MO4 MUKPOCKOMOM Ha npepn-
MEeTHbIX CTeknax obpacTtaHus, NMOMELLAEMbIX HA HEKOTOpoe
BPEMS B MOYBY UK Ui, nmbo B Maskax KIIMHNUYECKOro MaTe-
puana. MNMpun aToM noyBeHHas Mukpodnopa, Hanpumep, 06-
pasyeT 60/iblle KOSIOHMI Ha arapuM30BaHHbIX MOYBEHHbIX
BbITSIXKKAax KOHKPETHOro apeana, Yem Ha rugponmsarax u
BbITSIXKKAxX XWBOTHOMO U PACTUTENIbHOrO Cbipbs. ECTb onu-
roTpodbl — MUKPOOLI, KOTOPbIE HE PacTyT Ha 6oraTbIx cpe-
[ax, a ToNbkO Ha AOCTaToyHO 6efHbix. VI maxe cpeaun He-
npuBepeasinBbIX NIETMOHENN BCTPEYaloTCs HEKyNbTUBMPYe-
Mble LUTaMMbl.

OTcloaa NOHATHO, YTO LWAHCOB BbICEATh YTO-1M6HO 13 Map-
CMaHCKOro rpyHTa B niobom cnydyae HeMHoro. Ero anemeHT-
HbIA COCTaB W3BECTEH JWLUb NPUOAN3NTENBHO: MO OAHHbIM
pPeHTreHOdNYOPECUEHTHOrO CNeKTpomMeTpa «BMKMHIOB», OH
copnepxut kpemHun (13—15%), xeneso (12—16%), kanb-
unii (3—8%), antomuHnn (2—7%), tutaH (0,5—2%). N ato
pes3ynbTaT NoKanbHOro aHanuaa. Mo aHanorum ¢ 3emneii (a
Mapc — nnaHeTa 3eMHOro Tuna) pasbpoc No COCTaBy MeXx-
oy npobamu, B3aTbIMM B Pa3HbIX TOYKAx, MOXeET OKalaTbCs
BeCbMa 3HauyuTenbHbiM. K coxaneHuio, aBTopy He yaanochb
YCTaHOBUTb TOYHbI COCTaB Cpef, Ha KOTOpble BbiCeBanu
MapcuaHckue npobdbl. Ho COBEPLUEHHO OYEBMAHO, YTO OT-
puuaTenbHbIli pe3ynbTaT He O0Ka3biBaeT OTCYTCTBUS MUK-
poopraHn3moB Ha Mapce. KTo 3HaeT, MOXeT ObITb, UM Tpe-
60BanMCb He3HauYUTENbHbIE KONMMYECTBA NIUTUNA, a HaTPU,
NPUCYTCTBYIOLWNI B 3E€MHbIX NUTaTENbHbIX cpeaax, aNns HUX
TOKCUYeH?

B nonb3y MHOXeCTBEHHOCTU 6enkoBO-HykinenHoBon dop-
Mbl XW3HW U ee MNOTEHLUMaNbHOro pasHoobpasuns roBopsaT
MHOro4YncneHHble gaktel. Hanpnmep, N3BECTHO, YTO MUHE-
panbHbIi COCTaB KPOBU BCEX XUBOTHbIX 6/IM30K K MUHEpPab-
HOMY cocTaBy Mopckon Bogbl. OgHaKo HE MCKIOYEHO, YTO
cOCTaB M KONMYECTBO COnen B cpefe, roe pasBuBanach
XW3Hb, MOTYT ObITb MHbIMW B Apyrux 6uocdepax. Cuctema
nepeHoca 3/IEKTPOHOB B HALUMX MUTOXOHAPUSX MOCTPOEeHa
Ha >xenesocogepxawux b6enkax. Megpb B Takmx peakumnsix
6onee adpdpekTMBHA C TOYKM 3PeHUss GU3XMMUU, HO B NnN-
Tocdepe 3emMnn Megm mMano nNo CPaBHEHMIO C Xxene3om. B
TO X€ BpPeMS KPOBb MHOrmx 6ecrno3BOHOYHbLIX MEPEeHOoCUT
KMCNIOPOL C MOMOLLbID Megbcogepxalwmx 6enkos, Takue
cucteMmbl 6onee apPeEKTUBHbLI, YEM Xene30CcoaepXKallumii
remorno6buH (WHonb C.3. ®duaumko-xummnyeckmne ¢aktopsbl
6uonorunyeckor ssomouun. M.: Hayka, 1979). He O6ynem
3apaBaTbCsl BOMPOCOM, OTKyAa B3s/IMCb MeAbCoaepXalime
NepeHoOCHYMKN B KPOBM OCbMUHOra, HO 3TOT NMPUMEP XOPOLUO
nokasbiBaeT, HAaCKONbKO WHOW MOXET okasaTbCsl Guoxmmmns
BHE3EMHbIX OPraHN3MOB — Aaxe eCnuv NPeanosioXnUTb CXOA-
CTBO M3HayasibHbIX YCIOBUIA.

B askcnepmmMeHTax Ha NUAMAHbIX MemOpaHax BO3HMKaeT
pasHOCTb MOTEHLMANnoB B pacTBopax, CoAepXallmMx BMeCcTo
NMPUBbIYHBLIX KAJINS C HAaTPUEM NIUTUIA, ue3nii nnn pyémngun, a

BMECTO Xn0pa — Apyrue ranoreHbl. 3T0 peakme n paccesH-
Hble aneMeHTbl B Hauwlelh 6uocdepe — HO, BO3MOXHO, Ha
Opyrux naaHeTax OHW MPUCYTCTBYIOT B AOCTATOYHbIX KOMU-
yecTtBax. MoxeT ObITb, HA KaKOW-TO MNaHeTe NUTUIO NpPea-
Ha3HayeHa Ta Xe POoJib, YTO HaTpuio — Ha 3emne. Boobue
roBops, Pa3HOCTb NMOTEHUMANOB B reTeporeHHom cucrteme
MOryT obecrneynBaTb He TOJMbKO LIENOYHbIE MeTanbl 1 ra-
NoreHbl, HO Nobble KaTUOHbI U aHWoHbL. Mpn aToM Gopmbl
XU3HU, CYLLECTBYIOLMNE B YCIOBUAX, «HETUMUYHbIX» A9 3eM-
N, XOPOLUO N3BECTHbI 3€MHbIM GrOooram.

CTtadunnokokk pactet B MPUCYTCTBUM CONEN NUTUKA, TOK-
CWYHbIX O MHOMMX Opyrux 6aktepuii, 1 npy KOHUEHTpawumm
xnopupa HaTpusa go 10%, nogaensioulen pocTt 60/bLUMHCTBA
MNKpoboB. HekoTopble KulieyHble BGakTepun pacTyT B Npu-
CYTCTBUM COJIEN cefleHa, a aAudTepuinHas nanodka ycTon-
ynmBa K CONSIM Tennypa, 940BUTbIM Ang 60MblUMHCTBA ApY-
rmx Mmkpo6oB, CyLLEeCTBYIOLLMX B Tex Xe 6buotonax. EcTb
f6akTepun, ycTonuyMBblE K UMaHMAAM U a3vaam B BbICOKMX
KOHUEeHTpauusix. M3BecTHbl HakTepuu, XuMByLLME B OYEHb
Kncnbix cpepax. Ecte nouseHHas mukpodnopa, yctonymeas
K CONSM PTYTU, KaAMMUS U MbIlbsIKA, TOKCUYHBIM Ons 60b-
LWMHCTBA Apyrux 6aktepuii. OnucaHbl MMKPOOLI, CNOCOGHbIE
pacTu B BOAe, OXNaxpaloLleln aaepHble peakTopbl, a Takke
TepmodunbHaa mukpodnopa, cyllecTsylowas npu temne-
patype, 611M3K0I K KUMEeHU0 BOAblI NPpU Hallem atMmocdep-
HOM [aBfieHUN.

CnepoBaTenbHO, HET PUINKO-XUMUYECKUX OrpaHudyeHui
Ha CYyLLEeCTBOBaHME UHbIX 6BMochep C MHbIM COOTHOLLEHUEM
XUMUYECKNX 3N1EMEHTOB, MHOW TemMnepaTypoll U YPOBHEM
paanoakTMBHOIO nU3nyyeHus. Ha 6ase akcTpemanbHON MUK-
podnopbl MOryT BO3HVKHYTb 1 ©60Nee CNOXHbIE XUBblE CUC-
Tembl. U B Takmx Guocdepax opraHnamMbl OKHbI OTMYaTb-
CS1 OT 3EMHbIX KaK No 6UOXnMmK, cnekTpy GUoreHHbIXx Mone-
Kyn, Tak 1 no mMopdonorum, MUpOBOCNPUATUIO, MUPOBO3-
3pEHUAM U, BO3MOXHO, NO 3Tuke. ByaoeT nu Bbiclwias He-
pBHas AeaTenbHOCTb obuTaTenen Aanekmx MMpPoB, YbW Hen-
POHbI MPOBOAAT CUrHasl C MOMOLLbLIO OPYrMX WOHOB, OT/U-
4yaTbCHq OT Halew, n ecnu Aaa, TO YeM VMMEHHO — BOMpPoOC
noka TeopeTuyeckmin. Ho uckoyaTb Takyld BO3MOXHOCTb
Henb3s.

ABTOp npuHocuT rnybokylo 6narogapHoOCcTb npodec-
copy C.3.lLHono 3a NOCTaHOBKY 3aja4vn 1 NOAAEPX-
Ky B paboTe Haz 3TUM MaTtepuasiom

XKenatowme o6cyamTb Npobaembl 3k3061M0N0rMn
MoryT o6paTtutbcsa k Onery KoHcTaHTUHOBUYY
LLlyntonuHy no agpecy olkoshu@rambler.ru.

59

2008, Ne11, www.hij.ru

«XUMUSA N XN3Hb»,



Xneb un ero npeaxv

KaHgoupaTt 6Monormieckmx Hayk

C.d.KoBanb

neb, nenewku, 6AMHLI, nar-

wa, Kneuku, Kawa HacTosb-

KO MPMBbIYHbI OJIS Hac, 4TO
Mbl HUKOr4a He 3a4yMblBaemMcsi O TOM,
Korga M B Kakom rnopsiake OoHM nosiBu-
nncb Ha HaweMm cTose. MNockonbky aTa
efla MHorne ctoneTtus 6bina n octaeT-
Cq rnaBHOW B paunOHe 4enoBeka, TO
[aBaliTe no3HakoMumcs nobnuxe c
xneboM 1 ero poacTBeHHuKamu. Tem
6osiee 4TO B npouecce ogoMallHMBa-
HUA pacTeHWUI YenoBek HaCTOIbKO U3-
MEHMN UX N Crocobbl KynnHapHOW 06-
paboTkn ypoxasi, HTO CeroaHs Maso KTo
cebe npeacTaBnseT, ¢ 4ero, COGCTBEH-
HO, BCE Havasloch.

YMeHne mncneyb MbilWHbIA KOpOBan
Bcerga 6bi10 06s3aTeNibHbIM 151 XKEeH-
LWMHbI-CNaBsHKN. MIMeHHO kopoBaii, a
He kapaBai, NMoTOMy 4YTO Yy CnaBsiH BO
MHOIMX pUTyanax XepTBOMPUHOLLEHNS
OH 3aMeHs1 CMMBOJ1 NJI0A0POANS — KO-
poBy. Bbinekanu ero B BUAe KPyrioro
xneba ¢ poxkamu. MNpeBpalleHne 3ep-
Ha B xJ1eb Haww npenky BOCMNpUHMMaA-
JIN KaK TauHCTBO, B KOTOPOM y4acTBYy-
0T TPW BeNUKME CTUXUM — MOPOAUB-
was 3epHo 3emns, Boga M OroHb. llo-
ToMy xneb nouymtancsa ocob6o. Xneb c
COJIbO CNaBsiHe CHMUTAsN CBSILLLEHHbIMMU,
oTcloga u «xaeboconbCTBO» — FOTOB-
HOCTb MPMHATL FOCTEM U YroCTUTb UX
BCEM, YTO €eCTb B [IOME.

KoHeuHo, xne6 B ero CoBpeMeHHOM
BUAE BO3HUK He cpasy. Ecnn octaButb
B CTOPOHE Cbipoe 3epHO, KOTopoe enu
B rnybokon ApPeBHOCTWU, TO NepBbIM
npepwecTBeHHNKOM xneba 6bina kaiua
M3 UesnbHbiIX 3epeH. [lpeBHue rpeku
nepen noceBOM cnpasnsnmM ocobbii
0b6psin: BO BCcex AomMax B rpybble rnu-
HSIHblEe rOPLUKW CKnaapiBann pasinyHble
3nakun (3epHO SYMEHsI, ropoxa, neHu-
Lbl) 1 BAPUIN CBSILLLEHHYIO Kally — BCe-
3epHue. M cerogHa B ob6paaax pasHbix
KOHdEeccuii NMPOYHO COXpPaHATCH
OpeBHUE KynnHapHble peuenTbl, BCMOM-
HMM XOTS 6bl HaLWIM BGAVHBI.

Camblli NpOCTOV BapuaHT ApeBHeN
Kaln MOXHO MPUroTOBUTb, U 9 3TO
vHorga penait. Xopowo MpOMbITbie
3epHa nueHnLbl BapsaT Ha CUIbHOM
orHe B 60JsibllOM 06beme BOAbl MpU-
MepHO nofyaca. 3atem BoAy CnnBaloT,
1 noxanyiicta — 6epuTe NIOXKY U eLlb-
Te, noka ropsiyasi. Heckonbko noxek B
OXOTKY MOFyT JOCTaBUTb YO0BONLCTBUE,
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HO Kak NoCTosiHHas nuuia... Het, yBonb-
Te, BCE Xe 51 COBPEMEHHbIN yenosek!

Jo Hawero BpeMeHun OOXWIN O4YeHb
OpEeBHME peLenTbl Kall, KOTopble Aaxe
cenyac MCnoNb3ylT MHOrAa Ha MNoxo-
poHax. MpaBpa, Mbl 0CO6EHHO He 3a-
aoymbiBaemMcs 06 Mx 0coO0M 3HaYeHUMN.
OTO KyTbsl U KONUBO.

[na konmBa HyXHO 2 cTakaHa f4He-
BOM Kkpynbl, 1 cTakaH mMaka, 1 cTakaH
MoNioka, 2—3 CTONOBbIE JIOXKU Mepda,
2 CTOJIOBblE€ JIOXKW KJIIOKBEHHOrO Mnmn
CMOPOANHOBOrO BapeHbs. Kpyny npo-
MbITb, OTBAPUTb B BOAE HA YMEPEHHOM
OrHe, BCe BpeMs CHMMas neHy. Kak
TONbKO Kpyna HayHeT BblAENATb CAN3b,
JINWLHIO BOAY CNNUTb, a Kawly nepeno-
XUTb B ApPYryio nocyay, Ao6aBuTb Mo-
JIOKO 1 BapuTb, BCE BPEMS NOMeELLMBas,
rnoka Kpyna He CTaHeT MSArkom n kawla
He 3arycteeT. OTOENbHO 3annTb Mak
KPYTbIM KUMSTKOM WU OCTaBUTb Ha MNATb
MWHYT, NOKa OH He pacnaputcs. 3aTem
BOAY CAUTb, Mak MPOMbITb, CHOBa 3a-
NINTb KPYTbIM KUMATKOM, C/IMB €ro, Kak
TONbKO HAYHYT MNOSBAATLCA Kanesbku
XMpa Ha noBepxHOCTM BoAabl. Pacna-
PEHHbI Mak NepeTepeTb B CTynke, A0-

6aBnaAs No NoJIOBUHE YanHO JIOXEYKMn
KUNATKA K KaXOo0W CTOJIOBON JOXKe
mMaka. Mak cmelwaTb C 3arycTeBllIen,
pasMsaryeHHom s4HeBoOl Kawei, noba-
BUTb MeA, MOJIOKO, NMPOrpeTb Ha cna-
60M OorHe 5—7 MUHYT, HENPEepPbIBHO MO-
MellrBasg, NOTOM CHATb C OrHA U 3a-

npaBuTb BapEHbLEM.

B peuenTe Konnea Mcnonb3yeTcs a4-
HeBas Kpyna, TO ecTb ApobneHoe 3ep-
HO iYMEHS!, 0CBOOOXAEHHOE OT MIEHOK.
PasesapuBaetcs oHa 3a 40—45 MUHYT 1”
yBENM4MBaeTCcs B 06bemMe NpuMepHO B
naTb pa3. Ho MoXxHO mcnonb3oBatb U
ApYyron Bna s4MEeHHON Kpynbl — Nepso-
Byto. OHa COOEepXMUT MeHbLUE KNeTyaT-
KN 1 npusnekatenbHen Ha Bug. C nep-
JIOBOro 3epHa cHavana yoansioT LBeToy-
Hble MNEHKW, 3aTeM 94po WndyloT —
npy 3TOM CHMMaeTcs Oonbliasg 4acTb
NJOAOBbLIX U CEMEHHbIX 06onoyek, a
Takxe 4acTb anempoHoBoro cnos. (Tak
Ha3blBaETCS CJI0M KNEeTOK, PacMONOXeH-
HbIA HENOCPEACTBEHHO MOA MJ040BOW
ob6onoykoin 3epHa. OH cooepXuT 60b-
Loe KONMYecTBO 6enka, KOTopoe npu
pasmone yxoamt B oTpybu. Motomy
xneb ¢ oTpybsiMn o4eHb GoraT MoJiHO-



LEeHHbIM 6enkom.) 3epHa CTaHOBATCS
OBasIbHbIMU MW KPYTNbIMWU, C rnankomn
NMOBEPXHOCTbIO. Takasg kpyna BapuTcsa
60—90 MWHYT 1 yBennunBaeTCcs B 06be-
Me B NATb-LUIEeCTb pa3. Kawa nonyya-
eTCs pacchbinyaToi, HO, Koraa OCThbiBa-
eT, CTaHOBUTCS XEeCTKOW, MOCKOJbKY
HabyxLWKWin Npu Bapke Kpaxman ferko
oTAaeT Boay.

Kaknm gonxHo 6bis10 6bITb 3€pHO AN
nepsoii kawun? MNpexae Bcero, ¢ 60sb-
wMM copepxaHunem 6enka, To ecTb
nuTaTesibHbIM, NPM 3TOM Kalla O0JIKHa
Nlerko nepesapuBaTbCs B 4YesloBe4ec-
KoM xenyake. Opyroe TpeboBaHne —
CcnocobOHOCTbL 3epHa pasBapuBaTbCs U
CTAHOBUTbLCHA MSATKMM. OTO OENCTBU-
TeflbHO O4YeHb BaxHo. Hanpumep, ce-
MeHa OBOLHOIM0 ropoxa Mbl O6bIYHO
ybupaem Hepo3pensiMn, B pase MosIou-
Hol cnenocTtu. COo3peBLUMIN Xe TopoX
roouTcs TONbKO Ha cemeHa. OgHaxapl
Yy MeHSI HakomnuioCb OO0BOJSIbHO MHOro
Taknux CeMsIH, U s MNonbiTancs cBapuUTb
13 HUX kawy. Ho ropox ocTtancs TBep-
ObIM, XOTS 9 3apaHee 3amMo4yus ero u
Bapun uensin aeHb. Okasanocb, 4YTO
naxe BHYTpu opgHoro Bumpa Pisum
sativum L. cywecTByeT reHetnyeckoe
pa3Hoobpasne No CnocoOHOCTU CEMSIH
pasBapuBaTbCs.

Ana npeBHen kalwin paBHO roauncb
3epHa MueHULbl, SYMEHs, ropoxa, ye-
yeBUUbl U T. O. VI3 HEKOTOpbIX BMOOB
3epHa Npu Bapke 3KCTpParnpyeTcs MHO-
ro pacTBOPUMbIX BELLECTB, TOrAa Kallua
nonydaeTcs cnmamcrtas — pa3amasHs. Ho
camas BKycHasi — paccbinyxa. o cta-
pOM pyCcCKOW Tpaguumun Kauly rotoBu-

Pyunas meavnuua,
XI—XII gex

N OT ABYX A0 YeTblpex 4acoB B pyc-
CKOW Meynm Ha «BOJSIbHOM Ayxy», Korga
rneyb OCThiBasia Nocne Bbineykn xnedos.
Ee nenann menneHHo, He B MeTau-
4ecKOoW KacTpIoNbKe, a B MIMHAHOM rop-
LUKe WM TONICTOCTEHHOM YyryHKe.

KoHe4yHO, ecnu B Kalle nonagaeTcs
Lenyxa 3epHOBbIX MJIEHOK, 3TO Hernpu-
ATHO. NOTOMY camMbIiM APEBHUM 3Tarnom
nepepaboTkn 60NbLLUMHCTBA BUOOB 3ep-
Ha — MLWeHnUpbl, SYMEHS, OBCa, Npoca,
rpedYnxm — Obl10 0CBOOOXAEHME ero oT
LBETOYHbIX YewyeK. [lns 3Toro 3epHo
TONKAIN NEecToM B BOMbLINX AYyOOBbIX
cTynax (MpUMEPHO Takoro Xe pasme-
pa, kak y babbl-arn), a oHO A0/XKHO
OblJI0 NPY 9TOM He pacnloLWMBaTLCA U
nlerko ocBoboXxaaTbCcsl OT MJIEeHOK. Te
BUAbl 3/1aKOB, KOTOpble TPyAHO 06py-
LIMBaINCb, NMOCTEMNEHHO BbIXOAUNUN U3
pauuoHa. B nyywem cnyyae nx moram
XPaHUTb KaK 3epHO AJI9 KOpMa CKoTa.
Ceann xe Tonbko Te o6pasupbl, KOTO-
pble gaBanu BKYCHYIO, paccbinyaTtyto,
YNCTYIO OT LUENyXU Kally.

Mpn obpyiMBaHMN 3epHO HEen3bex-
HO Opobunocb, Tak 4TO Kpyna nosiBuU-
nacb eCTeCTBEHHbIM NMyTeM. A HEKOTO-
pas 4yacTb pazbuBanacb B Mbllb — TakK
yesloBeKk MO3HAKOMWIICS C MYKOM eLlue
0o nsobpeTeHna MenbHUUbl. [loToMm
nosiBMnachk n cama MenbHuua. Thicaye-
JIeTUS B KaXA0M [OME XEeHLIMHbl paH-
HUM YTPOM MOJIONIN 3EPHO W aenanu
MYyKY Ha OeHb — 3TO OblJ1 CUMBON CMNO-
KOMHOM, MUPHOMN XW3HU. OCKOAbKY
MyKa XM3HEHHO Heobxoauma Kaxxaomy
YyenoBeky, TO XepHOBa 3anpeLjanocb
6paTb B 3anor.

Cmyna u necm K neii

Yto npepctaBnsina cobon pyyHas
MenbHUua? OpeBHenwen MenbHULEN
Oblna KameHHasa Tepka, COCTosasa 13
OBYX MAOCKUX KaMHeln. HuxHun nmen
annHy okono 50 cm, wupunHy 30 cm,
TOJNWMHY NPUMEPHO 6 CM U HEMHOro
BOMHYTYIO MOBEPXHOCTb. 1o HEMY B3as-
Brnepen, ABUrancs MeHbLInii No pasme-
Py KaMeHb, a 3acbiNaHHOEe Mexay HUMU
3epHO pacTmpanochb B MyKy. Takune Tep-
KM U3BECTHbI apXxeosioram eLe ¢ Havya-
Na HeonuTa, UX BO3pacT A0 8 ThiC. NeT.

MospHee nocTynaTesibHOE ABUXEHNE
BEPXHEr0 KaMHs 3aMEHWIM BpalleHun-
eM — 370 Obl1o 6onee SKOHOMUYHO. Ka-
MeHHas Tepka npeBpaTuiacb B Mefib-
HULLY, COCTOSLLYID N3 ABYX MIOCKUX
6a3anbTOBbIX KAMHEWN-XXepHOBOB, Npu-
4yeM HUXHMI BKanbiBanu B 3emito. 3ep-
HO OJ1s nomMona nocTynaso Yyepes Bep-
XHee OTBEepCcTue, a MyKy CChinanum Ha
pacCTeneHHbI XoNcT unu B 6onbLioe
nnockoe 6000, CTOSILEE Y HUXKHEro
Kpasi MenbHuLUbl. [TOTOM Ha NOBEPXHO-
CTW XEPHOBOB CTanu AenaTb Haceuky
(4TOObI 3EpPHO Nyylle pacTupanock), a
Ha HMXXHEM KaMHe eLle 1 yrnybneHHble
60p0o3aKM, N0 KOTOPbIM MyKa CbiNanacb
13 MeNbHUUpbl. Takne mMenbHULbl 6blnu
LIMPOKO pacnpocTpaHeHbl B [peBHen
Mpeunn n NanectuHe Gubnelicknx Bpe-
MEH, TO eCTb He MNo3aHee nonytopa
ThICAY NeT OO0 H. 3.

3aMelleHHyl0 C BOAOW MyKY MOXHO
Ob1N0 ecTb cpasy B BUAe 60NTYLIKU UIn
kmncens. Kncenm (ropoxoBble, OBCSHbIE,
p>XaHble, MWEeHWYHbIE) cYMTalTCH
OPEBHENLUNM KYLIAHbEM — UM HE Me-
Hee Tbicaun neT. Ong nx npuroTosne-
HUS TpeboBanCb COBCEM ApYyrme CBOW-
CTBa 3epHa, Hexenu ana kawwu. MNpu
Bapke kalm BeliecTBa cnabo akcTpa-
rmpyloTcs B KMMNSTOK, MOTOMY OHa cTa-
HOBUTCS paccbinyaTon. A Kucenb (3710
KOMNOUAHbLIN PacTBOP) COCTOUT U3
CWUJIbHO HabyXLIMX BELLECTB, SKCTparun-
pPOBaHHbLIX U3 3epeH. B Hawe Bpemsa
3epHOBbIE KMCENN NpakTu4yeckn 3abbl-
. Im Ha cMmeHy npuwnn arogHble Ha
Kpaxmane, KOTopble MOSIBUINCH MOYTU
Ha 900 neT no3xe 3epHOBbIX.

B ucTopunyeckmx pomaHax mHoraa
YNOMMHAETCHA U TakOe KyllaHbe, Kak
TONOKHO. 3TO 611040 rOTOBUAN U3 3ep-
Ha OBCa, BblAEPXaHHOro BCIO HOYb B
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Tenaonm pycckom neyn. Myka, nony4eH-
Has nocne BblAEPXMBaHUS OBCa B Neyu,
Tepsana cnocobHocTb 06pa3oBbIBaTb
KNenKoBUHY, 3aTO XopoLlo Habyxana B
BoZle W ObICTPO ryctena. TOSIOKHO 3a-
MeLLIMBanu ¢ OXNaXAEHHON KMNsSYEeHOoM
BOLOW, npunpasfeHHoOn conbio. B cy-
XOM BUZE TOJIOKHO, KakK U PXaHYio MyKY,
BblAABann CryXWNbiM JIOOASM B Kaye-
CTBe MPOAOBOJ/ILCTBEHHOrO Maika.

B Kakon-TO MOMEHT My4HYIO0 60ONTYyLL-
Ky MpoONuMAnM Ha ropsiyne KamMHu ouara,
n nonyyuncs 6nmH. Korpa aTo npo-
N30LU0, HEM3BECTHO, HO CNaBsiHe 3Ha-
KOMbl C HUMW HE MeHee MofyTopa Tbi-
cay net. Hawwmm npenkam cnaBsiHam
6nuHbl HanoMmuHann ConHue, «ymmpa-
lolee» Kaxayl 3MMy U «BOCKpecalo-
wee» BecHol. MNoaTtomy 1 cerogHs 6am-
Hbl 06513aTeNIbHO MEKYT Ha MOMUHKaX W
ewe Ha MacneHuuy, korga a3blYHUKU
npasgHoBanM OKOHYaHWE XONOAHON
3uMbl U Nnobeny ConHua, XnM3Hu, Bec-
Hbl. MacneHn4yHoe n3obunue 6AMHOB
MMEEeT HenocpeacTBeHHOEe OTHOLLEeHne
K si3bl4eckoMy obpsaay noepaHus 6ora
ONs YyTBEPXAEHUS €ro co3a C Nioab-
Mu. Mockonbky 6aMH — cumBon CoONH-
La, ero env ToNibko pykamMmu. PazpesaTtb
O/IMH HOXOM WNN MPOTbIKaTb BUIIKOM
CYMTaNOChb BENMKUM FPEXOM, NMOCKOSb-
Ky 3TO 3HauuT paHutb ConHue u 06-
peyb Nogen Ha ronoa.

Kakux Tonbko G6/MHOB He Mekan Ha
MacneHunuy — rpeyHeBble, NWEHNYHbIE,
MaHHble, MOCTHbIE, C AlLaMn, JIYKOM U
cHeTkamu, GnvHbI ckopocnenble rypb-
€BCKMe, LLlapcKue, NieHnYHble co B36U-
ToiMn cnuBkamun. 3anagHaga Eepona
Masno 3HakoMa C HawumMu 6nmHamMm u
NPUHUMaeT 3@ HUX TONCTblE, XUPHbIE
N COBCEM HEBKYCHble onazbu. Kakumm
OOMXEH OblTb 6MH? TOHKUM, NOYTU
NpPo3payHbIM, [axe KPY>XEBHbIM Mo Kpa-
am. Ona Toro 4toObl caenatb Takomn
6511H, NnoTpeboBanncb HOBbIE CBOMCTBA
3epHa. Ero 6enkm pomxHbl 06pa3oBbl-
BaTb K/NEWNKOBUHY, TO €CTb CeTb U3
cuernyieHHbIX MONeKyJsl, KoTopas He JaeT
6nuHy pasBanuTtbes. No3xe, korga no-
ABUNCH NeveHbln xneb, Ka4ecTBO Knewn-
KOBUHbI CTano OCHOBHbIM TpeboBaHU-
€M KYMHApOB K 3€PHY U MyKe.

M306peTa GnvHbI, YenoBek BrepBble
BCTpPeTUNCS ¢ Apoxxkamu. MoHaTHoe
[eno, YTo MX Henb3s ObIo KYyNUTb B Ma-
rasviHe, NOSTOMY UCMOJIb30BaNN MNBHYIO
WU KBACHYIO TyLly W Aaxe OTCTOM u3
KYBLUMHOB, B KOTOpPbIX 6pPOAMIO MOMO-
[oe BUHO. B kayecTBe 3akBacku mornm
MCNoJIb30BaTb U MPOKUCLLEEe MpecHoe
TECTO, B KOTOPOE AmKas KynbTypa ApOX-
Xer nonagana BMecTe C nbiibio. Cylle-
CTBYET MHOIO BUAOB APOX>KeN, COOTBET-
CTBEHHO W MPOAYKTbl OPOXEHUS Y HUX
pasHble. KneTku BUHHbIX OPOXOKEeNn ner-
KO MpeBpaLlalT caxap B CNUPT U yrne-
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KWUCAbIA ras, HO MJOX0 paculennsaioT
Kpaxmasn Ha caxapa. KBacHble OpOXXu
o6pasyT HebonblOe KOIUYECTBO
cnmpTa U MHOIFO OpPraHM4YecKnx KMCNoT,
NnoTOMY KBac MMeeT KUCAbIN BKyC. [nB-
Hble pacLennsioT Kpaxman yaoBIeTBO-
puUTENBLHO, HA TPOEYKY, HO camMOe rnaBs-
HOe — KpOMe cnupTa W Yyrnekucnoro
rasa OHW MPOM3BOOAT apomMaTuyeckue
BellecTBa, npuaakowme nmey e€ro He-
MOBTOPUMBIN BKYC. NOHATHO, 4TO B 3a-
BMCUMOCTMW OT TOr0, Kakue OpOoX>XKnM UC-
noab30Bann, NONy4Yanocb pasHoe kade-
CTBO MEYEHOro npoaykra, M KOHEYHbIN
BbIGOp Ha ApPEBHEN KyxHe 3aBucesn oT
HaUMOHaNbHbIX NPUCTPACTUIA N Tpagu-
unii. ns 6n1MHOB B NpuHUMNE roguTcs
noboin Bua, gpoxokeii. Ho nydwe Bcero
— xnebHble, KoTopble 06pasyloT MHOro
YyrNeKMcnoro rasa M mMano KUCnorT.
OpoxokeBble 6NHbI MO CPaBHEHUID C
MPECHbIMM Ny4dwle OTCTaloT OT CKOBO-
poakn, oHn 6onee nMblllHbIEe, HO N 60-
nee TosicTble. TOHKOro axypHoro 6anHa
Ha APOX>Kax He NOoayYnLlb.

Ecnn xngkoe TecTto, NponmToe Ha
ropsiynini KaMeHb, NOPoaAnIo 6nuvHbI, TO
TECTO, BbIIMTOE B KMMATOK, Aasi0 Hava-
0 KNneukam, ranywkam n nanwe. Nyc-
TO 3aMeleHHOe TecTo Oas ranyllek,
BMANMO, N OblNO NpeawecTBEHHUKOM
Tecta gns xneba. Ecnm BapuTtb TECTO B
KUNATKE, TO N3 HEro NMepexoasT B BOAY
3KCTpakTuBHble BewecTBa. lNMonoxurte
B KMNATOK nobonblie TecTa, U BCE OHO
pacnonsercs — noJay4ynTCcs 4YTo-TO BPO-
0e KUcens Unm XnaKom kawmn. 3HauuT,
0N NPUroTOBNEHUSA ranywek, Kneuek
n Tem 6oniee nanwm U MakapoH TeCTo
He OO/IXHO CUNbHO HabyxaTb U pa3Ba-
nMBaTbCH, a AO/MKHO codepxaTb Mano
pacTBOPMMbIX B KMNATKE BewecTB. B
naeane nocne Bapky nanwm man ma-
KapoH BOAa OCTaAEeTCHd MPO3payvHon.

Y10 9TO 3HAUYMT? A TO, 4TO ANg Npu-
roTOBIEHUS TaKOW efibl OMNATb M3MEHMU-
nnucb TpeboBaHUS K 3€PHOBbLIM KyJlb-
Typam. 3epHO A9 Kaln He roantcsa
ON9 ranywek, paBHO Kak U 3epHO Ang
nnuea 1 KBaca He noaxoauTt Onaa o6nu-
HOB. Ceyac Mbl FOTOBUM ranyLliku us
OObIYHOW MWEHUYHOW MYKW (ONns nyd-
wen cBa3aHHOCTU O06aBnaT Aihua),

Pycckasa neus
0as evineuku xaeba, X éex

MOJTYYEHHOW N3 MATKON MNWEHWULb
Triticum aestivum L. A BOT makapoHbl
M3roTOBNASIIOT U3 MYKU TBEPAOI BbICO-
Kob6enkoBoi nweHuusl T. durum Desf.
CenekumoHepbl NOTPaTUAN MHOFO CUN
Ha TO, 4TOObl MNOAHATbL MakapoOHHoe
KayeCTBO MSIKOW MLIEHULbl 00 YPOB-
HS TBepaoi. U Bce-Takn TBEpAyIO nwe-
HULY 3aMeHuUTb He ypaeTcs. Kctatu,
naniia v MakapoHbl CTann NepBbIMU
xnebHbIMU KOHCEpBaMu, KOTOpPbIe MO-
ryT XpaHUTbCA HeorpaHuM4YeHHoe Bpe-
M$l, «Ha YEpPHbIN OEHb».

Camblin ApeBHUI x1eb Oblsl NPECHbIM,
6e3 gpoxkein. Mo KOHCUCTEHUUU OH,
cKOpee BCero, HanomMuHan Hawu rane-
Thl. MOHATHO, 4TO Takon xned npuxo-
Ounocb BbiNekaTb B BUAe neneliek.
Mo3pHee B TecTo cTanu fo6aBnsaTb 3a-
KBACKy OJ151 MOJSly4eHUs1 KUCNoro, ApoX-
xeBoro xneba. OH 6bi1 HAMHOIO BKYC-
Hee MPecHOro, HO 3aTo ObLICTPO yep-
cTBes.

Moyemy xneb 3aHsn Takoe rnovyeTHoe
MEeCcTO cpeau Apyrux nsgenun ma 3ep-
Ha n Mykn? NHorga oteevatoT: «[loTo-
My, 4TO Xneb BKYCHbIli». OTO cnpaBe-
NMBO Ans cOBpeMeHHOoro 6enoro xneba
N3 MLWEeHNYHON MyKM, HO ocoboe noso-
XeHune xneb 3aHan elle B TO BpewMms,
KOorga ero neknan u3 siYMeHst Uam pxu.
[eno B ToMm, 4TO XJ1€6, Kak HMKaKolh apy-
rov NPoAyKT, AAET OLLyLIEHNE CbITOCTU
Ha o4yeHb Jonroe Bpems. MNoen yenosek
6e3 xneba, Haencs 4o oTBana, a Ckopo
onaTb xo4yeTcs ecTb. Ecnn xe noobe-
nan ¢ xjebom (gaxe npu camom CKPOM-
HOM Habope APYrMX KyLaHui), TO 1 CbIT
Haponro. 3T0 NPOUCXOAUT MOTOMY, YTO
xneb o4yeHb MEeANeHHO NnepeBapuBaeT-
C4, TO eCTb Tpanesa ¢ xJ1eboM Aosblue
3aepXNBaeTCs B XenyaKe, He nepexo-
Os1 B KMWeYHuK. 3BECTHO, 4TO nepBbii
CcurHan ronoga — He HegoCTaToOK 3ana-
COB B OpraHusme, a MnycTol Xenynok.
MosTOMYy 4yBCTBO CbITOCTU ObLICTPO UC-
yezaeT, €Cnu Bbl eguTe AMeTnHeckue,
JIerko ycBosieMble MPOAYKTbl — Harnpu-
Mep, CBapeHHble Ha napy. M HanpoTuB,
TaXenble ons xenynka >kapeHble 61to-
ha paT 6onee OONrOe HacbIWEeHUe.

MpocTeliwmnin cnocob Beineyvkn xneba
B APEBHME BPEMEHA 3aK/I04aNcsd B TOM,




4YTO Nenewkn M3 rycto 3ameLlleHHOro
TecTa kKnanum Ha packaneHHble Ha KOCT-
pe KaMHW unn B ropsiyyio 305y. TecTto
rOTOBUAM M3 MYKM MENKOro momona u
pacTUTENbHOro Macna; nosToMy BbiMne-
YEeHHblE N3 Hero NeneLwwKkn HasbiBanmcb
«fenewKkamMm Ha enee» NN «C eneem»
(eneh — cTapmMHHOE pycCKoe Ha3BaHue
ONMBKOro Macna, ynotpebnssiwieecs ao
koHua XIX B. OHO 06beanHANo aBa cop-
Ta ONIMBKOBOrO Macna — BbICLUMIA N HU3-
wnin). 3T nenewkn oTamnYanncb oT Tex
npecHbIX xn1eboB, KOTOpble NNLb CMa-
3bIBa/I MAC/IOM.

CneumanbHble xebHble neyn nosBu-
nmcb yxe B OpeBHem Erunte, He no-
3aHee 1500 neT 0o H. 3. Jlenewkn ye-
pe3 OTBEPCTME Kann B packasieHHylo
neyb Ha BHYTPEHHIO Meperopoaky,
npuyemM neyn genanu He B XWUiblX OO-
Max, a BO ABopax. Meun 6bIn Takmumu
OrPOMHbIMU, YTO B HUX OLHOBPEMEHHO
neknu xneb A0 [ECATU XeHWwuH. B
CpepnHeln A3umn 1 cevac B Takux nevax
[enailT TPpaauuWOoHHbIA naesall. o cux
nop crneunanbHo ANS BbINEYKW fasalla
B CpenHert A3nn BbIpaLLMBalOT MECTHYIO
nweHuuy Triticum turanicum L. Ypo-
Xal oHa [JaeT HEeBbICOKMA N HE MOXET
KOHKYpMpPOBaTb C COBPEMEHHbLIMWN COP-
TamMun, HO NeneLwKkn N3 Hee O4YeHb BKYC-
Hbl U HEOEenN He 4YepCTBelT Aaxe Ha
camapkaHACKOM xape.

Moyemy xneb6 yepctBeeT? Kpaxman
n 6enku nedeHoro xneba — 3TO KON-
noug, Monekysbl KOTOPOro CBs3aHbl C
6onbWwWNM KoNM4ecTBOM BoAbl. Mpu
XpaHeHUn xneba Konnonabl cTapeloT,
TO €eCTb TepsioT BOAY U nepecTtaioT
ObITb YyNpyrumum. Xneb CTaHOBUTCS Xe-
CTKUM M kpowwuntcs. JpeBHue niogu
BbiNeKanu nenewkn mn3 tetpanioug-
HblX BUAOB MWWEHWULblI C YNCAOM XPO-
MocoM (2n = 28) N C OTHOCUTENBHO
KpynHbelM 3epHoM (T. turanicum
Jakubz., T. turgidum L., T. durum
Desf.). TBeppmaa nweHuua T. durum
Desf. — gpeBHenwasn kynbTypa, HO 13
Hee OO0 CUX Nop MoJsly4aloT MakapoHHOe
3epHo. TeTpanionaHble NweHnubl nme-
10T OYEHb YMNPYryio, HO ManoanacTuy-
HYIO KNIeNKOBUHY. Xneb 13 Hux He Obln
MbILWHBIM, HO YEPCTBEN MeOJIEHHO.

PAJOCTU XU3HU

MbIWHYI0, MArKYIO (U 6osiee BKYCHYIO)
OyfnKy baeT TONbKO Msirkasi rekcarnsno-
noHaa nweHuya Triticum aestivum L. ¢
YMCNOM XpPOMOCOM 2n = 42. Kak OHa
BO3HMKNA? B gaBHMe BpemeHa kakasi-
TO TeTpanaomgHasa nweHuua cay4amHo
onbliMnach MblbLOW POACTBEHHOIO
nuweHnuaMm 3saka arvaonca Taywm
(srmnoncel — POACTBEHHbIE MIEHMLAM
3M1aKn, KOTOpbIE U Cenvac B AMKOM BUAE
pacTyT Ha Kaskase, B Typuun n Vpa-
He), B pesynbTaTe 4ero nosiBUINCH rek-
canfiougHble nweHnybl (2n = 42; nnan:
14 + 14 + 14), B TOM 4ncne n Takas
BaXKHad N9 HAC Markasa nweHuvua. Tpe-
TUA KOMMJIEKT XPOMOCOM, MPUHECEH-
HbIA arunoncom Ttaywum, obecne4ymn
YHUKaNbHblE CBOMCTBA: PaCTAXMMOCTb
M 31aCTUYHOCTb KJIEMKOBMHbI 3epHa.
Kpome Toro, okasanocb, 4TO mMsarkas
nueHnua nyywe gpyrux pactet B ca-
MbIX pasnuyHbix ycnosusix. OHa paet
XOPOLWWNA ypoXanm 1 Ha tore, U Ha ce-
BEpE; B CTEMHOW N B JIECHOW 30HE.
[loTOMY MMEHHO MsArkas nweHuua m
cTana rnaBHoOl xnebonekapHOW KyJb-
Typoi 4yenoBeyecTBa. Xneb n3 Hee
MblLWHbIA, BKYCHbIA, HO ObICTPO 4ep-
ctBeeT. CHayana oH Obln MO KapMaHy
TOJIbKO 3aXWUTOYHbIM NtoAsM, GeHsKN
Xe NpoaosKanm ecTb SYMEeHHbI xneb.

Mouemy xneb maArknit? CnocobHOCTb
haBaTb TecTo 60onbworo o6vema, 06-
pa3oBbIBATb MPU BbiNeYke MbILIHYIO,
MArkyto 6ynky 3aBUCUT rnaBHbIM 00-
pasoMm OT KOIMYecTBa B 3epHe 3anac-
HbiXx 6e5KOoB 1 OT ux Kkayectea. Ctout
onapa B Tenne, B Heil paboTaioT
OPOXXMK, KOTOpble npeBpauiaioT
Kpaxman Myku B caxap m cbpaxuBa-
I0T ero, — obpasyTca cnupT N yr-
nekucnbii rad. Yrnekucnblii ras pas-
pbIXN9eT TecTo, OHO pacTarmBaeTcs,
HanoONHSAACH Ny3blpbKaMWn Yr1eKNCno-
ro rasa, U yBenmuymBaeTcsa B oObeme.
B kakon-ToO MOMEHT gaBfieHue B ny-
3blpbke CTAHOBUTCHA HACTOJIbKO CUJIb-
HbIM, YTO OH pa3pbiBaeTCH U ras Bbl-
X0AUT HapyXxy. Mbl cnbiwuMm, Kak Te-
CTO MbIXTUT, ObIWNT — N3 HErO BbIXO-
OWUT 4YacTb yrnekucnoro rasa. TecTto
npu 3TomM ocenaer.

YT106bI YOEPXaTb ra3, TeCTO AOJIKHO
OblTb 3712CTUYHBIM, TO €CTb pacTarun-
BaTbCcs 6e3 pa3pblBOB. DTy 3nacTtuy-

HOCTb, WAN, KaK rOBOPSAT TEXHOMOry,
rasoynepxuBaioLllyto cnocobHOCTb, U
obecneymBaloT 3anacHble 6enku 3ep-
Ha. 34eCb BaXHO He TONIbKO WX KOMU-
4eCTBO, HO M BeJin4YMHA CO3[aBaemMon
MMM anacTuyHocTu. MNpu 3amece Mykun
C BOAOW MoOJieKkyJsbl 3anacHbIx 6enkos
ob6bpasyloT ynpyryt ceTtb, KoTopas u
naeT TeCTy a/1aCTUYHOCTb. Takol 6en-
KOBbII KOMMNJIEKC Ha3blBAETCH KENKO-
BMHO.

Ecnn anactuyHoCTb Tecta mana, To
xneb6 He nogHumeTcsa u 6ynka 6ymeTt
NAOCKOM M nAoTHOW. MeHHO Takomn
xneb nonyyaeTcs U3 Myku s4MeHsl, OBca
UM Kykypysbl. HYem Kpendye cCBs3aHbl
MOJieKynbl OENKOB B 3/1aCTUYHYIO CETb
KNeiKoBUHbI, TeM MbllUHee 6yaeT xneob,
HO TeM TpyaHee dpepmMeHTaM Xenyaoy-
HOrO CoKa PaspyLnTb 3TOT KOMMIEKC.
[MOTOMY MbIWHBIA MATKUA MWEHNYHbIN
xneb TpyaoHee ycBamBaeTca. (Hepapom
nocne onepaumn Ha Xenyaoke WM Ku-
LweyHnke ecTb xneb 60JIbHOMY MO3BO-
Nq0T B NocnegHiol odyepenp. Paspe-
LIAKOT TONIbKO CyXapu — OHU ferye ne-
peBapuBatotcsa.) OH 1 MeHee nuTaTte-
JIEH NO CPaBHEHUIO C pXaHbiM. Kpome
TOro, npocesiHHaa mMyka 6e3 oTpyben
notepsina 60sblIyl0 HYaCcTb BUTAMMHOB
rpynnbl B, koTopble copgepxaTtcs B 060-
Nloyke 3epHa. 34ecb BKYCOBbIE U gue-
TU4yeckne OOCTOMHCTBA xneba BCTyna-
I0T B HepaspelMoe NpoTUBOpPEYME:
rpyobii xned ¢ oTpydssmMu NnuTaTenbHee,
HO MEHee BKYCHbIN.

Kak MOXHO ynyywmnTb KNENKOBUHY
MYKN? OTOT CeKpeT M3BECTEH BCEM
X039liKaM, KOTOpble Jaxe He Chbiwanm
0 knenkosuHe. Korga mMbl 3amelunBa-
€M TecTO Ha MOJIOKEe, CbIBOPOTKE WIn
nobaensieM B HeEro KypuHble fiua, To
BBOAWM B Hero 6enkn, KoTopble Takxe
MOryT CBS3blBaTb TECTO, yBe/MYMBas
€ro ynpyroctb U pacTaXMMOCTb.

Pycckuin yqenbih K.A. Tumunpsases Ha-
3BaJ1 IOMOTb XOPOLLO UCMEYEHHOro XJe-
6a BenMyarwnmM OoCTUXEHNEM YeroBe-
yeckoro yma. Bot aTo no-Hawemy. He
camofeT, He OUCK C 3anucCbio MOOHbIX
MCNoJIHUTENEN, a KopoBaln xneba.
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MyapcTteys
NIYKaBo

MepebiM yBuaen Myapeua CtpaxHuk. OH Bcerga nep-
BbIM BUAENT HE3HAKOMLEB, MOTOMY 4YTO OXpPaHan NoaBec-
HO MocT. MHorve B ropoge roBopuin, 4TOo MOCT BOBCE
He HY>XHO OXpPaHATb, NO3TOMY U CTpaXHUK He HyXeH. Oa-
Hako Koposnb Obl1 OPYyroro MHeHus, NockKosibky 6osincs
NOKyLeHWn. YTo Takoe MOKyLIEeHUs, HUKTO, Kpome Kopo-
N9, He 3Han, HO Ha To Koponb n 6bI1 Koponem, 4TobbI
609TbCA TakMX ANKOBUMHHBIX BELLEN, O KOTOPbIX HUKTO He
3HaeT. Ewe Koponb 6osnca 3emnetTpsaceHnii, TapakaHoB
N CTPaAHCTBYIOLIUX pbiLapen, a 6onblie OH HAYero He 60-
A1cs, NOTOMY 4TO OblNl O4EHb XPABPbLIM N MY>XECTBEHHbLIM
KOpOJEM.

Mypgpel, nogbexan K MOCTY, CMAS 3a40M Hanepepn Ha
ocne. CTpaXHUK O4YeHb YOMBMWACS, NMOTOMY 4YTO HUKOraa
He BMAen MyOpeLoB 1 He 3HaJsl, YTO exaTb 3a[0M Hanepe[,
Ha ocnax Ans HUX — NpuBbliHHOE Aeno. CTpaxHuKy 6bii0
NPOCTUTENbHO, NMOCKONbKY Aaxe cam Koposib 3Toro He
3Han. Ho 1 Koponio 6bls10 NPOCTUTENbHO, NMOTOMY 4TO B
ropojge Hukorga He 6bi10 HU ogHoro Mygpeua. Mpaeaa, B
KHUrax 6b10 HaNMcaHo, 4TOo MyAapeupbl HbIBAOT, HO Maso
JI YTO HanMcaHo B KHUrax? KHMXHUK Ha TO X N COYUHSAN,
4yTOObl HAKTO HE BepW.

— K710 Thl, HE3HakoMmel? — cnpocun CTpaxHUK 1, Kak
NOJI0XEHO CTpaxHMKaMm, BbiICTaBu nepen cobon med. Mey
Obl/1 04eHb TAXENbIM U OCTPbIM, Ky3Hel, BbIKOBas ero aJis
CtpaxHuka no npukady camoro Kopons. Kpome Ctpax-
HWKA, HW Y KOro B ropoae mMedven He ObliO, MOTOMY 4TO
OHM TYT HUKOMY He HyXHbl. B camom pene, 3a4yem, Hanpu-
mMep, TpakTtupwmky, CtpouTtento unm KHUXHUKY Med, He
roBOps yXe, K C/IOBY ckasaTtb, 0 Kopone mnu MpuHuecce?

— Ckaxwn, nobpblii 4enoBek, — 3aroBOpuJI He3HaKoMelLl,
He obpallas BHUMaHWS Ha Med, MOTOMY 4TO, CMAS Ha oce
3a[10M Hanepen, ero He BUAEN, — eCcTb I B ropone Myn-
peLbl?

— HeTy HM ogHoro, — 4yectHo otBeTun CtpaxHuk. OH
Obl/1 04EHb MOPSO0YHLIA U HMKOTAA He BpaJsi, He MOLUEH-
Hu4an n He 6pan B3ATOK, MOTOMY YTO KOMY-KOMY, a CTpax-
HMKaM He MOJIOXEHO AenaTb Takune BeLLu.

— 370 npekpacHo, Oobpbiii Yenosek, — obpamoBascs
He3HakoMel, — Xopoll 6bl 9 6bin, Npuexas B ropon, roe
yXe ecTb gpyron Mygpeu,. A ckaxu MHe, HangeTcs nm B
ropoje A0M, B KOTOPOM MOXHO MPUCTOMHO XWUTb?

— JomoB MHoro, — ckasan CtpaxHuk, — a 6yneT eule
6onblie, notomy 4To CTponTenb BCe BPEMS HOBblEe CTPO-
nT. Tbl, NOYTEHHbLIA, CMOXeELLb BbiOpaTbh Ntoboli cebe no
BKYyCY.

Myppel, Bbexan B ropoa, No-npexHeMy cuas Ha ocre 3a-
[IOM Hanepe[, U BCeM BCTPEYHbIM Cpasdy roBOpwUsI, 4TO OH
Myapeu. EMy, KOHEYHO, HUKTO HE BEpPWII, MOTOMY YTO eC
NPeAnonoXnTb, 4TO MyApeLpbl Ha cBeTe GbiBaloT, TO NOJy-
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ynTcs, 4To ObIBAOT U Apyrne BelM, O KOTOPbLIX nucan
KHUXHWK 1 B KOTOPbIE HUKTO HE BEpWJI.

— Ecnu 6biBalOT Myapelbl, TO MOXET CTaTbCs, 4TO U
CTpaHCTBYKOLWME pbiLapy ObiBalOT, — WenHyn TpakTupLmnk
®dasblUMBOMOHETYMKY, NOCTABMB Nepen HAM MATYIO Mo cye-
Ty KPYXKy. 3a 4yeTblpe npeabiaylmnx TOT yxXe pacnnatuics
danblwmebiMu aybnoHamu. PanbLINBOMOHETHUK Obl1 04€Hb
weneTuibHbIM U BCerga paccymtbiBancs 3apaHee, noTo-
My 4TO, KTO 3HaEeT, He 3abyaeT nu OH 3TO caenatb, Koraa
BOPbLI3r HanbeTcs.

— M-pa, no4TeHHbI, — cka3an PanblLINBOMOHETYUK, —
BMOJIHE MOXET Takoe CTaTbCH, BNonHe. Ecnm Tak paccyx-
JaTb, TO MOXET 0Ka3aTbCs, H4TO N 3EMJIETPSACEHNS, HE AaW
6or, 6biBaloT, pa3d yX KHMXHWUK O HUX NuLeT.

Ob6a c yBaxeHMeM NoCMOTpenu Ha KHWXHKKA, KOTOPbIN
cugen B ganbHeMm yriy u, kak obbl4HO, nucan, Bpems oT
BPEMEHN 0bMakMBas NaBfNHbE Nepo B YepHUNbHULY. MNpo
KHuXxHMKa BCe Kak 0gMH FrOBOPWAM, YTO OH HE HYXEH, HO
Koposib nmen apyroe MHeHue, NOTOMY 4TO, He Byab KHUX-
HuKa, He cTano Obl Bellel, B KOTOpPble HUKTO He BepuT. B
otnnyme ot PanbliMBOMOHeTYMKA KHUXHUK Obil O4eHb
3abbIBYMBbLIN U HEMYHKTYyasnbHblA. OH No4YTK BCceraa 3abbl-
BaJl pacnnatutbCa 1 3agosnkan TpakTUPLUNKY BHYLLUTESb-
Hyt0 cyMmMy. Ho KHMXHUMKY 3TO NMPOCTUTENBHO: NONpoobyii-
Te OblTb NOPSA0YHbLIM, €CAN BalUN KHUTM MOYTU HUKTO He
nokynaeT, NOTOMY 4TO NOOWN HE BEPSAT TOMY, YTO B HUX
Hannucaxo.

Koponio o Mygpeue pgonoxwuna MpuHuecca. OHa 6bina
OYeHb CnaBHasl, U B rOPOAE HUKTO HEe FOBOPWI, 4YTO OHa
He HyxHa. Boobuie-Tto, 060 BCex roBOpuaun, YTO OHU He
HY>Hbl, MOTOMY 4TO JIIOASM CBOMCTBEHHO rOBOPUTL Takme
Bewwy o gpyrux. A o lNMpuHuecce He roBopwin, Aa elle,
KOHeYHOo, 0 Kopone, nockosbky He ObIBAET Takoro ropo-
0a, B KOTOPOM He HYXeH KOpoJib.

— Bawe BennyecTtBo, — ckasana lpuHuecca, — ceroa-
H9 B ropofd Bbexan Myapeu. [opoxaHe roBopsiT, Y4TO OH
cuaen BepxoM Ha ocne 1 nNpu 3TOM CMOTPEen Hasag,.

— Tak He 6biBaeT, — He noBepun Koponb. — HUKTO He
CTaHeT, CMAsa Ha ocne, CMOTPEeTb Hadan, NOTOMY YTO 3TO
OAVH W3 JNyYlIMX cnocobO0B CBepHyTb cebe wweto. Laxe
Mynopeu, He cTaHeT 3TO npogesbiBaTb, XOTS Obl MOTOMY,
4YTO MyOpeLoB He ObiBaeT.

— Ho Bce nogn B 0OAMH rofioc roBOPSAT, YTO Tak OHO U
6bIn0, — HacTamBana lMpuHuecca. — A notom Myapeu, npo-
exan no ropoay v Beibpan cebe ooM. TOT camblii, B KOTO-
POM HWKTO HE XOTEeN XWUTb, MOTOMY YTO OH CTOUT Mexay
nomamu lManava n TiopemMumka.

— Hapo xe, Kak HeoOpAMHapHO, — 3aQyMyMBO CKasan
Koponb. — W paxe akcTpaBaraHTHO. [1eNCTBUTENLHO,
ToNbko Mygpely MOrno NPUATK Ha YyM NOCENNTLCS PSOOM
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C TakKuMu cocensiMu... A CKaxu MHe, fouka, YeM 3aHMMa-
loTCcs MyapeLbl? 9 Beflb 3HAIO CBOMX NOAAAHHbIX: OHW CKO-
PO HayHYyT FrOBOPUTb, YTO MyapeLl, He Hy>XeH, a MHe O4YeHb
HenpocTo OyaeT UMETb APYroe MHEHWe, He 3Hasi, YeM OH
3aHnmaeTcs.

MpuHuecca ToXe He 3Hafa, YeM 3aHMMalTCa My[n-
peubl, MOCKONIbKY HE YnTana KHUMN, B KOTOPbIX 06 3TOM
HanncaHo. Ho e OGbINO NPOCTUTENbLHO, MOTOMY 4TO
NPUHLLECCAM HE MOJIOXEHO YNTATb TO, BO YTO HUKTO He
BepuT. A Tak kak [puHuecca Obila He TONbKO CnaBs-
Has, HO M OYeHb AefnunkaTHas, TO OHa, 4TobObl He pac-
cTpauBaTb 0TUA, pelluna He NPU3HaBaTbCs, YTO He
3HaeT, U ckasana:

— Bawe BenuyecTBo, a no4yemy Obl He CNPOCUTL 06 3TOM
camoro Myapeua? Befp nydile HEro HUKTO He 3HAET, YEM
3aHMMAlOTCH MyZpeLbl.

— 3ameyatenbHas MbIC/lb, MPOCTO 06BOpPOXUTENLHAA! —
BOCK/IMKHYN Koposib U BCKOYMS C TPOHA, 4TOObI HemMen-
neHHo 6exatb Kk Myapeuy. OgHako OH BOBPEeMs BCMOM-
HWUM, 4TO KOPONSM HE MONOXEHO GeraTb B roCTWM K Mofa-
JaHHbLIM, a MOoJIoXEeHOo kak pa3 HaobopoT, n Benen 6e30T-
naratesnibHO HaiTu Kypbepa, 4tobbl TOT goctasun Myape-
ua Bo asopel. Kypbep Obin 04eHb PacTOPOMHbLIM, U, XOTS
MHOrMe ropoxaHe roBopuan, YTO OH He HyxeH, Koponb
umen ppyroe MHeHue. Begb He 6yab Kypbepa, KTO Obl
cTan CPOYHO AOCTaBNSATb NOAAAHHBLIX BO ABOPEL, 1 PasHO-
CUTb N0 AOMaM KOPONEBCKMNE YyKa3bl?

— Ckaxu Ham, nouyTeHHbIl, — obpaTtuncsa Koponb kK Mya-
peuy, cTtouno Kypbepy AOCTaBUTb TOro BO ABOPEL, — YeM
3aHUMaloTCs MyapeLbl?

— 3T0 04YeHb NPOCTO, Balle BENNYECTBO, — OTBETUI
Mygnpeu,. — 3aHaTue MyapeLoB TPAOULMOHHOE — OHW JaloT
npaBusibHble OTBETbLI Ha N0Oble BOMPOCHI.

— He moxeT 6bITb, — ycomHuncs Koponb. OH 6bin 04eHb
HeJOBEPYMBLIM, KaK U NOMIOXEHO Koponsam. — [laxe a He
3Hal0 NpaBUiIbHBIX OTBETOB Ha JNiloOble Bonpochl. bonee
TOro, €CTb MHOXECTBO BOMPOCOB, HA KOTOPbIE S XOTEN Obl
3HaTb MpaBWibHbIE OTBETHI, TOJIbKO AaTb UX HEKOMY.

— [ng atoro n cywecTByloT MyApeLbl, Balle Bennye-
cTBO, — ckasdan Mypgpeu. — 9 6yoy cyacTavB Aatb npa-
BWJIbHbIE OTBEThHI Ha BalUW BOMPOCHI.

— Ax, kak 3710 3amevartenbHo! — obpagoBanca Koponb. —
A NO3BONMLLb NN Thl, MOYTEHHLIN, 3apaTb Tebe 3TN BOMpPO-
Cbl NpsSIMO cenyac?

— 9 ¢ yooBONbCTBMEM OTBEYY Ha BOMPOCH! BalIEro Be-
nuyecTtsa, — ckasan Mygpeu, — HO 9 He MOry OTBETUTb
Ha Bce cpady. Myapeubl Hag MHOMrMMK BOonpocaMu ayma-
0T, M YEM CJIOXHEe BONPOC, TeM A0JbLUE OHU Pa3MbILLs-
0T, Npexae 4emM AaTb npaBuibHbIA OTBET. [103TOMY nyy-
e BCEero 3agasatb MHE BONPOCHI N0 ogHoMy. Torga cne-
OYIOLLMIA BONPOC MOXHO OyaeT 3agath cpasy nocie Toro,
Kak s 0TBEeYY Ha MpeabloyLinii.

— Y10 X, — Nnopa3mbICnMB, ckadan Koponb, — HE B MOEM
06bl4ae BMeLWMBaTbCs B TO, KaK MOW NoAAaHHble 3aHUMa-
loTCa CBOMMU genamu. Pasz myapeupbl 0TBeYaloT Ha BOMpo-
Cbl MO o4Yepean, TO MO o4Yepenun MX CneayeT u 3apaBath.
BoT Mol nepBbiii BONPOC: ObIBAOT NU CTPaHCTBYOLWME
pbiLapn?

— OTOT BONPOC MPOCTOW, Balle BEANYECTBO, — OTBE-
Tmn Mygpeu. — CTpaHCTByOWME pbiLapu, HECOMHEHHO,
OblBalOT.

66

— Ax, kak xopowo! — 3axnonana B nagowwu MpuHuecca
1 cpasy Xe nokpacHena, NOTOMY 4TO OHa Obina OYeHb Ae-
JiVkaTHas, a BOMPOC O CTPaHCTBYIOLMX pbILAPsAX Kacancs
ee Hanpsamyio.

OpnHako Koponb, B oTanyune oT lpuHueccsl, ocTtancs
HeOO0BOJIEH OTBETOM, NMOTOMY YTO HOSNCA CTPAHCTBYIOLLMX
pbiLaper gaxe 6onblle, YemM TapakaHOB M 3emneTpsice-
HuiA. OH 6osNca pbilapei NoYTK Tak Xe CUbHO, Kak Mo-
KYLUEHWIA, HO OH ObIN My>XeCTBEHHbI Koponb 1 ymen cMoT-
peTb NpaBAe B rnasa, Aaxe Takoh npasae, KOTopyko 60-
Ancy.

— Ckaxw, NOYTEHHbIN, a NOYeMy, eC/v CTPaHCTBYIOLME
pbiLapu 6bIBalOT, Mbl HAKOrAa HXU OQHOIO N3 HUX He Buae-
nn? — cnpocun Koponeb.

— W aToT BONPOC NpocToN, Balle BeNn4ecTBo, — OTBE-
Tmn Myapeu,. — Bbl He BUAenn nx noTomMy, 4To CTPaHCTBY-
IoLWmMe pbluapu 6bIBaloT, HO KpaiHe penko.

Ha aToT pa3 Koponto oTBeT o4eHb NoHpaBuscs: oH 6osan-
CSl CTPaHCTBYIOLLMX PbILAPEN HE MPOCTO MOTOMY, 4TO 6O-
A51C9, @ NOCKONbKY OOUH U3 HUX MOT MOSIBUTBCS B ropoge 1
XeHnTbcs Ha MpuHuecce. Koponb o4yeHb nobun MpuHuec-
Cy, BeAb OHa Obina cnaBHas, OENUKATHas U K TOMY Xe ero
[oub. Moatomy oH 6osincs, yuto lMNpuHLeccy yBe3eT He3Ha-
KOMbI CTPAHCTBYIOLLUMIA pPhIL@pb, U Tenepb 6bi pag ToMy,
YTO TakMe HenpuaTHOCTU CNy4aloTCsa KpanHe peako.

MpuHuecca xe, HaoBOPOT, OYEHb XOTena 3amyx 3a
CTPaHCTBYIOLLErO pblLaps, HO el 3TO ObIIO NPOCTUTENb-
HO, MOTOMY 4TO BCE MPUHLLECCHI XOTAT 3a HUX 3amMyX. Beab
HecrnpaBeasMBo, YTo nocne cmeptn Ctpoutens, TpakTmp-
wyrka nnn PanblMBOMOHETYMKA UX MEecTa 3almyT cTap-
e CblHOBbS, nocne cmeptn Kopona Koponem ctaHer
MpuvHu, a MNpuHuecca Tak n octaHetcsa lpuHueccon. A
0COOEHHO HecnpaBeanMBO, ECAN NPUHLLECCA Takasd CnaB-
Hasl, JenvkaTHas 1 Kpacueas, kak ata. C rnasamu 601b-
LWWMKW, N O4EHb CUHUMW, N OYEHb FTPYCTHBIMU, N HEMHOX-
KO HaMBHbIMMW, KaKUMWN U MONIOXEHO ObiTb rnasam HacTosI-
Lwen npuHLUECCHI.

— W Bce-Taku 9 He Bepto, 4TOo Myapel, — B3anpasgalu-
HU, — ckasan Koponb MpuHUecce nocrne Toro, kak oTny-
ctun Mygpeua. — Mano nm 4to OH e3OuT Ha ocfe, CMOT-
ps Npu 9TOM Hasapg, » XWBET B OOME, r4e HUKTO ApPYrown
XWUTb 6bl He cTan. [la, KOHEYHO, OH 3HAEeT OTBEThl HA OYEHb
CJI0XXHblE BOMPOCHI, HO KTO Ckasas, 4To 9T\ OTBeThl npa-
BUJIbHbIE?

— A g gymaio, 4TO OH — CaMblli HAaCTOALWWN, — BO3pa3u-
na MNpuHuecca, notomy 4To Myapew, eli 04eHb NOHPaBU-
ca. — He ctan 6bl BCsIkmiA NpoxoauMeL, BoiiaBaTh ceba 3a
Mygpeua, oa ele B 4y>XXOM ropoge.

— BoT 4yT0, A0YKa, Mbl 3TO NpoBepuM, — pewnn Koposb
n knukHyn Kypbepa. — Obonau niopeii, — senen emy Ko-
ponb, — W MPUKaXn UM OT MOEro UMeHun 3agasatb Mya-
peLy BOMNPOCHI nocyioxHee. [MoCMOTPUM, CMOXET NM OH
0aTb Ha HMX NPaBUJIbHbIE OTBETHI.

Ha cnepyiowmin geHb K gomy Mygpeua noTsaHynmMcb ropo-
XaHe N NPUHANMChL 3ajaBaTb emy BOMpochbl. Ha MHorve
N3 HUX TOT OTBeYan cpasy, HO ObIM U Takue, Hafd KOTo-
PbIMX NMPUXOANIOCH Pa3MbILLIATb, Tak YTO K KOHLY OHSA K
Mynpely BbiCTpounach ovyepeip.

Ha camom pgene Bce BOMPOCHI OKasajincb O4MHAKOBbI-
MM — KaXx[blii rOpoXaHWUH cnpalwmsan 1o, 4To 3aboTuno
ero 6osblue Bcero. A 6osblie BCero ropoxaH 3abotuso,



HYXHbl 1M OHX, MOTOMY 4YTO O KaXAOM MHOr1Me noroeapu-
Banu, 4yto 6e3 Hero BMNosHe MOXHO 06onTUCL. Beab ecnu
BbIICHUTCS, 4TO HE HYXeH, ckaxem, CTonap, To emy nNpu-
heTcsa yitn n3 ropoga u Torga CTonsgpoM BrOSIHE MOXET
cTaTtb Maaawuini coiH MNMekapsa. A ecnu okaxeTtcs Tak, 4To
He HyXeH Bop, To ero mMecTto MOXeT 3aHATb Maagluni
CblH MOLWWEHHMKA, KOTOPOMY TOr4a He NPUAETCH YXOAUTb
13 ropoga. Jlinwb Koponb Mor no3sonuntb cebe He 3aaa-
BaTb BOMPOC, HYXEH /i1 OH, NOCKOJIbKY rOPOAOB, rAe He
HY>XXeH KOpoJib, He ObiBaeT. [la elle, noxanyi, MNpuHuec-
ca, NpoO KOTOPYIO HUKTO HE FOBOPWUI, YTO OHA HE HyXHa.

JeHb wen 3a AHeM, 1 BCe MeHblUe CTaHOBUIOCh FOPo-
XaH, Tak n He 3apasLuunx Bonpoc Myapeuy. HakoHel, Ta-
KMX ocTanoch nuwb asoe: NpuHuecca ga KHMXHKK, KOTO-
PbIVi TOYHO 3Has, 4YTO OH HE HYXEeH, HO U3 ropoa He yxo-
OWn, NOTOMY YTO KHMDKHUKW HUTOE HE HYXHbl U TOJIKY C
HUX HET, @ eCTb NLWb OLHW OOITW.

MpuHuecca npuwna Kk gomy Myapeua npexae KHuxHmKa.

— Ckaxu MHe, — cripocuna oHa, — BblAgy 1 9 3aMyX
3a CTPaHCTBYIOLLErO pbiLaps, ecin OH BCe-Takn NPULET B
Haw ropon?

— 370 oyYeHb nerkuit Bonpoc, MpuHuecca, — ynbi6-
Hynca Mygpeu. — KoHeYHO Xe, Tbl He BbIAELWb 38 HEero
3aMyX, MOTOMY 4TO, EC/IN OH Oaxe NPUAET B FOPOA, HUK-
TO He NoBepUT, 4TO OH — CTpaHcTByOWMA Peitapb. Bu-
OVlWb, AaXe MHe He BepsT, 4To 9 — Mypgpeu, notomy
4YTO SKOObI MyOpeLoB He ObiBaeT. YTo yX Torga roso-
pUTb O pbiuapax?

— Kak xe MHe 6bITb? — cnpocuna lNMpuHuecca n pac-
nnakanacb. — En o4eHb HpaBunca Mygpeu, n oHa He OXun-
hana, 4to oH ByaeT Tak XeCTOK K HeMN.

— A BOT 9TOT BOMPOC O4Y€Hb CJ/IOXHLINA, — ckadan Mya-
peu. — Ho B Tex kpasx, rae MHe NPUXOAWSIOCb GbiBaTh,
MyZpeLbl FOBOPAT, YTO eCnn ropa He mnaeT Kk Maromery,
TO MaromeTt unget K rope.

MpuHuecca, koTopas He 3Hana, KTo Tako MaromerT, yoe-
Xana BO ABOpeEL, 3anepnacb B CBOEN CnafbHe WU MPUHS-
nacb nnakatb. OHa nponnakana BeCb AeHb U BCIO HOYb.
Haytpo 06 satom pgonoxunu Koponto, kotoporo obysn ca-
Mblli HACTOSLLMIA KOPONEBCKMI THEB, XOTS Y lNpuHuecch K
TOMY BPEMEHM Cne3bl yXe Bbicoxan. Koponto n tak 6bii10
C Yero rHeBaTbCs: KOrga OH NogcymMTasn rosoca ropoxat,
TO BbILWI0, 4TO POBHO NOJIOBMHA AymaeT, 4To Mygpew, Ha-
CTOSILLIMIA, a BTOpas nonoBMHa — HaobopoT. U Heyousn-
TENbHO: BeOpb Te, KOTopbiX MyapeL, npuaHan Hy>XHbIMW, yBe-
psian, 4TO OH B3anpaBAallHWA, a OCTajbHble, ECTECTBEH-
HO, KNSNMCb B 0B6paTHOM.

Torpa Koponb, 3a6bIB 0 TOM, YTO KOPOSM He npucTtano
camMuMm XoOuTb K CBOMM NogdaHHbIM, B rHeBe Bbibexan ns
OBOpLa 1 nomMyanca B TpakTup, rae, kak obbl4HO, cuaen
KHUXHWUK 1 nnucan, Bpemst 0T BpeMeHn obMakmBas nassm-
HbE MEPO B YEPHWUIIbHULLY.

— Tbl, KHWXHag aywa, — Habpocuncsa Ha 6epHary Ko-
poNib, — HEMEOJIEHHO Nonaewsb kK Myapeuy n 3agalib emy
CaMbll CIOXHbIA BOMPOC U3 TEX, KOTOPbIe 3Haewb. M no-
cTapaiicsl, 4Tobbl 3TO AEACTBUTENLHO OblN TPYAHbIN BOM-
poC, MHaye npukaxy rHatb T1ebs M3 ropona, NOCKOJSbKY
BCE CYMUTAIOT, 4TO Thbl 34ECb HE HyXeH. W He nocmoTpio,
YTO Y MEHS eCTb Ha 3TOT CYET APYroe MHEHMe.

Myapeu ayman Hag, BONPocoM KHUXHMKA LesibiX TPU OHA
N Tpu Houun. Korga Xe OHM HakoHeu ucteknun, Mygaped,
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BbllLIeN BO ABOP, rOoe cobpanacb OrpoMHas Toamna ropo-
XaH, 1 ckasan:

— lMepepante Koposnio, 4TO Ha NOCNEOHUI BOMPOC 9 HE
MOry OTBETUTb: § He 3Halo, B YEM 3aKJIIO4AETCH CMbICI
XU3HW.

Myapeua npuaHanyM HEHACTOSALMM U BbIFHANM U3 ropo-
na T1em xe BeyepoM. OH yesxan, cuas Ha ocne 3a4oM
Haneped, W, BONPEKM BCEM OXWUOAHUAM, PALOCTHO Yibl-
6ancs.

MocnepHum Myapeua sugen CTpaxHuUk, NOTOMY HTO OH
Bcerga Obl1 MocnegHUM, KTO BUAEN TeX, KOro M3roHSIM
n3 ropoga. CTpaxHuK Obln 04eHb NOPSAOYHLIM U He Jto-
61N NAyToB M NPOXOAMMLEB, KOTOPbIE BblAAalOT cebs 3a
MyZapeuoB. A ¢ y4eTOM TOro, 4TO NAyT yMyapuicsa cka-
3aTb, OYATO CTPaXHMK B ropoAe He HyXeH, Tak MPoCTO MX
HeHaBupen. Moatomy CTpaxHuk nawoHyn Beren Myapeuy
N oTnpaBuiCS cnatb.

A Ha cnepywouwee yTpo Kopono gonoxumnu, 4To BMecTe
¢ Myapeuom ncyesna MpuHuecca. Koponb 6bin BHe cebs
OT rops, NOTOMY 4TO o4eHb nmobun MpuHueccy. OH gaxe
Benen 6uino Manayy kasHuTb CTpaxHuka, HO NOTOM BCe-
Taku nepegymasn, MockonbKy 4TO 9TO 3a ropof, ecnu B
HEM HeT CTpaxHuka?

Mpowno Heckonbko neT. Koponb nocTapen, U MHOrne ro-
BOPW/M, 4YTO Hepanek TOT OEeHb, KOrga KOpPOJIEM CTaHeT
MpwuHL,. MpuHuecca Tak n He BEpPHYNacb, a B OCTallbHOM B
ropoge BCe MNOo-MPexHEMy.

Bce Tak xe kyet meunm n Tonopbl Ky3Heu, xoTs, Kpome
CtpaxHuka n lNanaya, OHW HUKOMY He HyXHbl. [o-npe-
XHEeMy pacniaynBaeTcs B TpakTupe danbwmebiMu Oy6-
noHaMy PanblMBOMOHETYUK. A KHMXHUK BCe Tak Xe Mu-
LIET KHUIW, BPeMS OT BPEMEHN 0OMaKkmBas NaBanNHbE NepPO
B YepHunbHMUy. Ero gonr TpakTUpLLMKY BbIPOC HACTOSb-
KO, 4TO 06a AaBHO 3abblIM TOYHYO cyMMy. HO KHUMXHUKY
3TO NPOCTUTENLHO — BEAb €ro KHUMM Maso KTO MOKymnaer,
NOTOMY 4TO I0OAM HE BEPAT B TO, YTO B HUX HanmcaHo. He
BEPAT W B NOCNEAHWNA pOMaH, B KOTOPOM paccka3blBaeT-
c4, kak B ropog npuexan CTpaHcTByOWMiA Peiuapb, KOTO-
pbli HE 3Han, B 4EM 3aKJII0HaeTCs CMbIC/ XM3HU. He Be-
pPAT, 4TO pbiLapb Nobun cbexasluyto ¢ HUM [puHLeccy.
M yX KOHEYHO, HE BEPSAT, YTO OH BbiHYXAEH Obli1 BblAaBaTh
cebqa 3a Mygpeua, NOTOMy 4TO B TO, 4TO OH CTpaHCTBYO-
LWMiA Peluapb, HUKTO Obl HUKOFAA M HW 3@ 4YTO HE MOBepw.
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ABOKano

Y10 Takoe aBokapo? ABOKagO — 3TO BWA BEYHO3ENEHbIX MIOOO0BbIX AEPEBbLEB CEMENCTBA
‘naBpoBbIX. Ero poanHa — Mekcuka. KpynHble TEMHO-3esieHble M1oAbl aBOKaao HanoMuHalT
LIBETOM KOXY Kpokoguna, a ¢opMOi rpywy, NosTOMy MX Ha3blBalOT aj/iMraTOpPOBOWN FpyLUEi.
Boo6Le-To aBokafo OTHOCMTCS K GpyKTaM — ero frogonofobHbI NaoL UMeeT BHYTPWU Kpyn-
HYIO KOCTOYKY, — HO MO COLEPXAHMIO NMUTaTESIbHbIX BELLLECTB 9TO CKOPEE OBOLL,.
CywecTByeT Tpy pasHOBUMOHOCTM aBOKa[0: MeKCUKaHcKas, reateMasnibckas U BeCT-UHOUNC-
Kasi. Kaxpaas pasHOBMOHOCTb NpencTaBfieHa HECKOJIbKUMWU KYNbTYPHbIMU COpTaMun (BCEro X
0K0s10 400). Y MEeKCUKaHCKOro aBoKaao Miofbl TOHKOKOXME, a JIMCTbS MPU PacTUpaHnm naxHyT
_aHucoMm. -“3Ta X0No40CTOMKas KynbTypa XopoLo cebs 4yBcTByeT B cybTponuvkax. Y reatemalsib-
"~ CKOro aBOKajgo nnoapl KpyrnHble, C TOJICTON KOXULLEN; aTn aepeBbs 6onee KkanpuaHble U MeHee
xonogocTtonkme. CamMylo HEXHY PasHOBMOHOCTb — BECT-UHOMWCKYID BO34ENbIBAIOT MMaBHbIM
o6pa3om B Tponukax. Ho kynnTb aBokago MOXHO MpakTuyeckn B /ilo6OM KPynHOM mMarasuHe.
Ero nnogbl He 0653aTeNbHO 3e/IEHbIE — Y HEKOTOPbLIX COPTOB OHU (DUOSIETOBLIE.

Kakune BewwecTBa copaepXut aBokago? AUTEKM He 3ps HasbiBanW Mnioabl aBokago JIECHLIM
MacnoMm. XKentoBaTto-3eneHas MAKOTb CNeioro aBokaao Ha 37% COCTOUT U3 XMPOB, yCcTynas B
VX COAEPXaHMWN TONIbKO MacnuHaM. o sHepreTUYeckoin LEHHOCTM NoAbl aBOKaA0 NpPEeBOCX0-
OST MACO 1 aiua. Ha gonio HacbIWEHHbIX XUPOB Npuxoantca He 6onee 20%, a BCe oCcTasnbHble
— HEHACHILLLEHHbIE XMPHbIE KUCOTbI, B HACTHOCTW OJIEMHOBAs!, KOTOpasi CNOCOOCTBYET CHUXE-
HUIO YPOBHS XONeCcTepmHa B KPOBU. [TOMUMO Xmpa, aBokafo CoOOAepXnUT BeCb Habop BUTaMNHOB
— A, C, D, E, K, PP 1 rpynnsl B, npuyem TramuHa (Butamud B,) n pubodnasmHa (ButamuH By)
B aBOkago Oonblue, yem B ntob6om apyrom dpykte. Kpome Toro, B aBokago MHOro Kanus, ecTb
donunesas KMCNoTa, Xeneso U Medp, knetyatka n 6onbe 2% 6enkos.

KoMy oco6eHHO noneseH aBokago? ABokaao — O4YeHb NnuTaTesNbHblil GPyKT, GoraTbiii BUTa-
MWUHaMU 1 MUKPO3SIEMEHTaMN, U BpUTAHCKME yYeHble PEKOMEHAYIOT Mope U3 Hero B kayecTee
nepBoro npukopmMa gns neten. Ho aBokago NONE3HO He TONbKO AETAM, HO 1 B3pochbiM. Jler-
KOYCBOSIEMbIE PaCTUTENbHbIE XUPbl AeNnalT aBoKaao NPUrogHbIM Aaxe s nnen ¢ Xenyanod-
HO-KWLWeYHbIMK 3aboneBaHnamMn. W3-3a HU3KOro COAEPXaHUS HATPUS €ro COBETYIOT rMnepTo-
HuUKam, a 6narogapsi BbICOKOM KanOpPWIAHOCTM B COYeTaHUM C MasibiM KOJIMYEeCTBOM caxapa
(okono 1,5%) ato npekpacHas ega ona amabetTnkos. MNpu racTpmuTe ¢ NOHUXEHHOM KUCIOTHO-
CTblO TOXE MOJZIe3HO CbEeCTb aBOKaAo. ATOT 3esieHbll GPYKT COOEPXUT BewecTBa, KOTopble
3alLMLLA0T NevyeHb OT MOBPEeXAaloWwero AeNCTBUS 900B M CNOCOOHbI NPeaoTBpaTUThL renatuT
(xenTyxy). ABoKkago BbIBOOMUT M3 OpraHnu3ma xonecTepuH, HopmanuayeT paboTy XenynoyHo-
KMLLEYHOro TpakTa, 6bICTPO BOCCTaHaBAMBaET cuiibl. [pUCYTCTBME aHTUOKCUMAAHTOB (KapoTu-
HonaoB 1 BuTaMmHoB C 1 E) cHMXaeT puck BO3HUKHOBEHUS OHKOSIOrMYecknx 3aboneBaHuin n
penaet aBokafo LEHHbIM MPOAYKTOM ASI CEPAEYHO-COCYAUCTLIX BOMbHbIX. DTOT nnog obna-
[aeT Takxke Bo3OyxgaloWmMmMm genctenemM. ITo NOHANM elle McnaHckme 3aBoeBaTtenn AMepuku
1 Ha BpeMs MOXOAOB UCKIYaIM ero U3 CBOEro paumoHa.

YT106bl aBOKAAO B MOJIHOM Mepe MpOosiBUIO CBOE SleKkapCTBEHHOe OeNcTBUe, ero Haao ecTb
perynsipHo, ofHako He 6onee NONOBUHKM B AeHb — He Byaem 3abbiBaTb O €ro BbICOKOWN Kano-
PUNHOCTWN.

Moyemy Tak ULeHAT mMacno aBokapo? Mol yXe OTMETWUNN, KaK MoJIe3HO aBOKaAO CbefeH-
Hoe. A Macno No3BONseT NPUMEHATb MHOTUE ero LieHHble CBOMCTBA HapyxHo. Macno aBokano
| JIErKO MPOHMKAET B KOXY, yBiekas 3a coboli xmpopacTBopuMble BUTaMuHbl A U E, koTopbie
= : coobLaT eMy aHTUOKCUAAHTHble cBocTBa. OHO COAEPXUT MOMUHEHACHILWEHHbIE XUPHbIE
_KMNCNOTbl B O4Y4EHb BbLICOKOW KOHLLEHTpauuu, 6narogapsi 4emy BOCCTaHaBnuBaeT GapbepHble
bYHKUMKN anuaepMmca U MecTHbI UMMYHUTET Koxu. Macno aBokafo BXOAWUT B COCTaB nuTa-
TeslbHbIX MacoK Afist KOXM, 9 PeKTUBHO yKpennseT BONOCkl, 0COOEHHO OKpaLLEeHHbIE, U HOITU.
Macno aBOKaZo MCNonb3yloT OJ19 yXo4a 3a Cyxoi, yBafalolen Koxen, ons 6uiCTporo
3aKUBAEHUS HEGONbLUMX LapanuH v BOCMANEHU, NPU BOCMaNEHWN N KPOBOTOYMBOCTM

l’\ [eceH N NapofoHTo3e, A BOCCTAHOBJMIEHUS 3N1AaCTUYHOCTU KOXW U NpuU
B




uennonute. Tak 4TO Macku, KPembl, WaMnyHM ¢ AobaBneHMeM mMacna aBOKaAO OYEHb XOPOLUW.
[axe koxuua niaoga npuroguTcs — NpoTUpas ee BHYTPEHHEN CTOPOHOWM NNLIO U PYKK, Bbl N36a-
BUTECb OT BECHYLLEK.

Kak BbIGpaTbh cnenoe aBokapo? ABOkago HaudMHaloT cobupartsk, Koraa naodbl eue COBCEM Xec-
TKMe, MHa4Ye OHW MOryT UCMOPTUTLCS BO BPEMSA TPaAHCNOPTMPOBKM. [109TOMY aBOKago MOCTynakoT
B MpoAaxy MiIOTHbIMU U TBEPAbIMU, a 3aTEM B TeYEeHUEe HEeCKONbKMX Heaenb A03PeBaloT U CTaHOo-
BATCA TaAKUMWN MATKNUMU, HTO MNP HaXaTuUn nanbuem OoCTaeTcd Hebonbllag BMATUHA. B nuuy mnaoyTt
TONbKO crenble GpPyKTbl, Tak Kak MAKOTb HeAo3peBlero njaoga Teepaas u 6e3BkycHas, a nepe-
CrMesnoro — MachisHucTas 1 kawuueobpasHas. NoaToMy nNpu NOKynke aBokagao noctapanTechb on-
penennTb CcTeneHb ero cnesnoctu. Ecnm koxypa nnoga MMeeT TEMHbIe MATHA U TPeLUHbI, 3HAYKT,
aBoKago yxe nepespeno. He 6epute ero. Cnenbiii Naog UMeeT YNCTYIO HEMOBPEXAEHHYIO KOXYPY
1 noanaeTcs nerkoMy HagaennBaHuio nanbuem. CneunanncTbl COBETYIOT MoKynaTb cierka Hego-
3penible aBokKaao U gaBatb UM 003PETb AOMa. ﬂ,ﬂﬂ 3TOro nnogbl Hago YJ1I0OXUTb B 6yMa)|(HbIVI nakeT
BMECTe CO cnesibiM 6710KOM Unn 6aHaHOM M XpPaHUTb B XONOAUNbHUKE NPX TeMnepaType He HuxXe
+6°C. Mpu 6onee HM3KOWN TemrnepaType OH He O03peerT.

HEMNPOCTbIE OTBETbI |
Kak epar aBokapo? Korga aBokafo MOCMEEeT, ero MOXHO eCTb. OTOoT pykT cam no cebe He [/ Wylaloleq 1|0 :{o]g| loles ]|
cnafgkuin, N0O3TOMY ero 4acTO CMeLUMBalOT C caxapoMm 1 elle A06aBASOT JIMMOHHbLIA COK, YTOObI
MSIKOTb HEe TeMHena.

ABokazio nonesHo B Nobom Buae, Ho B EBpone ero npemMmyLLecTBeHHO easT CbipbiM. Tak MSAKOTb
naoga CoxpaHsieT HEeXHbI OPEXO0BbI apoMaT M NoJse3Hble CBOMCTBA. XOPOLO YyToNdeT roflof co-
JNleHoe aBOKaAo C YKCYCOM W MoAxapeHHbiMW 6aHaHamu. M3 aBokafo rotoBAT COYCbl, CaHABUYM,
nawTeThbl, KOKTENAN N faxe MopoxeHoe. bnaropaps HelTpanbHOMY BKYCY OHO COYeTaeTcsd CO
MHOTMMW NPOAYKTaMU: BETYMHOW, KpeBeTkaMu, kpabamu, BapeHbIMU aiiLaMn, oBoLamMu, pbiBoii.

B cTtpaHax JlaTuHCcKO AMepurkn, Ha POAMHE aBOKago, ero knaayT B Cymnbl U BO BTOpble 6/i04a
WK, yoanme KOCTOUKY, GapLUMpyioT NMKAHTHBIMU HAYMHKaMK 1 3anekatT B AyXOBKe MO0 B neyu.

Kak ounctutb aBokago? HY1obbl 04MCTUTL aBOKaZO0, HY>XXHO CAEenaTb Haape3 No BCEMY AMaMeTpy
OCTPbIM HOXOM, MOKa HOX He ynpeTcsa B KOCTO4YKY. [Tocne 3Toro nosioBMHKM pasHMMAaloT, clerka
MOKPYTUB, Kak OyATO OTBUHYMBAIOT KPbILIKY, — €Cnv GPYKT Crenbll, 3TO 04eHb NpocTo. B oagHoM
13 NONIOBMHOK OCTAHETCH KOCTOoYKa — BOKPYr Hee cliefyeT akkypaTHO MPOMTUCH HOXOM U BbIHYTb.
3aTeM Ha KaX[oW NMOMOBWUHKE NioAa AenatT elle OAMH Hernybokuii Haapes CBepxy AOHU3Y. AK-
KYypaTHO MOTAHUTE 3a KOHYMK KOXYPbl — OHa NIerko O4MCTUTCS.

Mpaepa nu, 4TO N3 aBOKaA0 MOXHO NPUroTOBUThL XOpoluee crnabutensHoe cpeacTeo? [eii-
CTBUTESIbHO, Te, KTO NO6UT Jaxe camMble OBGbIKHOBEHHblE Bely FOTOBUTb U3 3K30TUYECKOro
Cblpbs, MOTYT BOCMOJIb30BaTbCA NPOCTHIM PEeLenToM aBokagHoro cnabutensHoro. Coenante
niope 13 MAKoTW ABYX aBOKa[0, TPeX CTOMIOBbIX SI0XeK A6/104HOro yKcyca 1 OHOM YaiiHoM
JIOXKM JIMMOHHOrO coka. HamaxbTe Ha IOMTUK pXaHoro xie6a 1 cbellbTe Ha 340POBbLE.
AddekT HeMUHYEeMO HacTynaeT yepes napy 4acos. Ho, pasymeeTtcsl, ecnu Bam npo-
TMBOMOKa3aH YKCYC WM JIMMOHHbIA COK, MPUOETCH BOCMOMb30BaTbCA KakuM-HMOYOb
OpYyruM cnabuTefibHbIM CPEeaCTBOM.

Mouemy aBokapo nonano B KHury pekoppoB NmHHecca? B Kuure lNmHHecca
COOEPXNTCH MHOXECTBO CBEAEHN O PasfiIyHbIX pacTeHUsX, oBoLax n Gpyk- /"\--_H__
Tax. ECTb cpeon HMX U YeMNUOHbLI KanopuinHoCcTU. Pekopabl Mo aTon / E
yacTu gepxaTt Mnaod aBokago M OObIKHOBEHHbLIN Orypel, KoTopble
pas3nuyaloTca No KanoOpUMHOCTU POBHO B AECHATb pa3 — COOTBET-
ctBeHHO 163 n 16 kkan Ha 100 r. JleincTBUTENbHO, aBOKaA0 O4YeHb
CbITHbIN U KanopuinHbii GpykT. Mo KanopurHOCTN NOYTM BOBOE Mpe-
BblLLAET HEeXWPHOEe MSACO, N03TOMY OGbICTPO BOCCTaHaB/IMBAET CWUJbI
y CNopTCcMeHOB. HO nioasam, CKIOHHbIM K MOIHOTE, ero cneayeT ynoT-
pebnaTb B OrpaHUYeHHbIX KOMYeCcTBax. /

/
J. Bvuaopoa;é__



MuwyT,yTo...

...CpeIM TJIaHeT-TUTaHTOB CAMOI MHOIO-
YUCIIEHHOW CUCTEMOU BHEIIHUX CITyTHU-
KOB oOyiagaet FOnuTep — Ha ceroaHs ux
OTKpPHITO 54 («ACTPOHOMUYECKHUI BECT-
HUK», 2008, 1.42, (1 4, c.301—316)...

...TIpEIJIOKEHA MOJIEJIb ITPOXOXKICHUS pa-
JIUALMK Yepe3 «KPOTOBYIO HOPY» («AcTpo-
HOMMYECKMIt xXypHa», 2008, 1.85, 1 8,
c.685—691)...

...B Haweil 'ajakTuke oOHapyXeH peakuit

00BEKT, KOTOPbI MOXET 0Ka3aThCsl HOBBIM
KOPOTKME 3AMETKHU MarHeTapoM — MEMUIEHHO Bpallaioleics
HEUTPOHHOW 3BE3I0M C OYEHb CWJIBHBIM

M uTe MY)KL"AH MarHuTHbIM TtosieM («Nature», 2008, 1.455,
|.|.|, y 17212, c.477—478, 503, 506)...

Coap Anek JIxeddpuc u3 Jlectepckoro YHUBEpCUTETa, O YbUX
3aciayrax B Aene JHK-unneHtudpukaumm «XuMus u XU3Hb» MU- MAFHUTHOTO MOJIS HA PEAKIIMIO AArITHB-
cajla B aBTyCTOBCKOM HOMEpE 3a 3TOT TOJ, YMEET MO MOJIEKYJe . _
JAHK onpenengaTs He TOJIBKO HAllMOHAIBHOCTb YEJIOBEKA, KOTO- ?TOJOHZTEZESEAE;Cfg;;f:ﬁg;; pﬁ;zom
pomy 3ta JIHK npunamnexut. B 6anxaiiiiee BpeMst OH ¢ 00Jb- apTepuaibHoro nasnexus («Kocmmuec-
IO J0Jieii BEPOSITHOCTU CMOXKET YCTaHABIUBaTh (haMUIIUIO Ye- Kkue ucciaegoBanus», 2008, 1.46, [ 4,
JoBeka. Bo BcsikoMm ciydyae, aucceprauus, KOTOPYIO COTPYIHU- ¢.378—383)...
1a Toro e yHuBepcuteta Typu KuHr samutuna 8 okTsa6ps,
BIUTOTHYIO MOJABENA K CO3NAHUIO TAKOW METOIUKMU.

CyTb uieu COCTOUT B TOM, YTO B BeaukoOpuTaHuM, Kak U BO
MHOTHX IPYTUX CTpaHax, haMuaus rnepeaaeTcs Mo My>XCKOM JTu-
HUU. A BMecTe ¢ Hell mepenaeTcd U Y-xpomocoma. BosHukaer

...U3YUYCHO BJIIUAHUC B03My1HeHI/II71 reo-

...TPAHCTEHHBIE PACTeHUsI TOMUMO TE€HOB,
BCTPOEHHBIX JIIOAbMHU, MOTYT COIAEPXKaTh
dparmenThl xpomocomHoit JTHK 6Gakre-
pUM, C MOMOILbIO KOTOPOIl BBOIST 3TU
rensl («Nature Biotechnology», 2008,

MBICJTb, YTO 3Ta XpOMOcoMa ¥ (haMHJIUSI MOTYT KaK-TO OBITh CBSI- .26, 19, ¢.998—1000. 1015—1017)...
3aHbl. DTy Horanky moKrop KWHT mpoBepuia, U3yduB reHeTHIeC-

KU MaTepyalt TTOJIyTopa THICTY MY>KIMH, TIPUHAITSXAIIUX K TTsI- ...DKCIIEPUMEHTAJILHO TI0KA3aHO, YTO MPH
THCTaM pa3HbIM dhamMmIusiM. M TouHO, OKa3aloch, YTO CBSA3b CY- B3aUMOIENACTBAN GUTYMUHO3HBIX U YIJIU-
niectByet! [1paBma, Bce BBIIIUIO HECKOIBKO OoJiee 3aITyTaHHO, YeM CTBIX TMOPOA C TUAPOTEPMAJLHLIMU pa-
B TEOPUM. cTBOpaMM 00pasylTcs HedTb U MeTaH

Jleqo B TOM, 4TO, JaXKe €CJIM He PUHUMATh BO BHUMaHUE CYII- («doxnanel Akanemuu Hayk», 2008,
PYXECKYI0 HEBEPHOCTD VUIM MPUEMHBIX AeTel, y KaXIoi haMu- c.422, 11 3, ¢.351-353)...

JIUM, a OHM TTosIBUIIMCh B AHTiK 700 €T ToMy Ha3aj, MOTJIO OBITh ...CAMBIif PALMOHATBHBI CITIOCO6 BOCCTA-

HECKOJIbKO ocHoBartenei. Hampumep, J11060# Ky3Hel MOT mopo- HOBUTb MPOAYKTUBHOCTH Beoro Mops —
IUTHb CBOIO BeTBb (pamuauu Cmut, a moptHoit — Teitnop. Mccne- pasBUTHE MapUKYJIBTYPbl, B TOM UHCIE
noBanue Typu KuHT mokasasno, 4To JBO€ CTOJIb PACPOCTPAHEH- MUONI, CeMbO, PALyXHOUN Gopean u
HbIX CMUTOB OKaXYTCA MPOUCXOAAIIMMHA OT OJAHOTO IMpaltypa u, NaJIbHEBOCTOYHOU ropbymu («BecTHuUk

cTajnao ObITh, UX Y-XPOMOCOMBI OYyIYT OYE€Hb MOXOXHU, C BEPOSIT- PAH», 2008, 1.78, 11 9, ¢.792—799)...
HoCTEIO 24%. A BOT Bce penkue ATTeHO0po M CBUHIIXapCTHI
OKa3bIBAIOTCS TAIBHUMU POICTBEHHUKAMM ¢ BepoSITHOCTBIO 70%.
B pesynbTaTte, cobpaB moCTaTOYHO OOJbIIYIO 6a3y JaHHBIX Y-
XPOMOCOM, CBSI3aHHBIX C (aMMJIUSAMU, TEHETUKU, a BMeCTe C
HUMM U CJIENCTBEHHbIE OpPraHbl (KOMY elle HYXHO ycTaHapy- ru6ems 12 Thcsa rman («BecTHHK JOX-
BaTh (1)511341/1}11/1}0 M0 KOCBEHHBIM MpHU3HaKaM?) MOJyyaoT HOBbIM HOTO HayuHOro LeHTpa PAH», 2008, 7.4,
MOIIHBI MHCTPYMEHT paclO3HaHUS JUYHOCTU yesoBeka. Ko- 3, ¢.54—63)...
HEYHO, €CJIM ATOT YeJIoBeK — MyxXuuHa. MckaTh XEeHIIUHY HO-
BBl METOJI HE TIOMOXET. ...nmocJye 2025 roga Ha ADC nosBsATCcS pe-
AKTOPbI HETBEPTOTO IOKOJECHUA C AETEP-
MUHUCTCKUM HUCKIIYEHUEM TAXKEIbIX

...kopabuekpyweHuss 11 Hosi0ps 2007
roga B KepyeHCKOM IMIpoJiMBE BHI3BAIM
Cepbe3HbIe IKOJIOIMYEeCKUE TOCICACTBMS,
TaK, pa3jiiB Ma3yTa U3 TAHKepa IMPUBEI K

A.MorbLig€eB
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aBapuit («M3Bectust PAH. Cepusg reorpa-
duueckas», 2008, 11 4, c.34—41)...

...JJIs1 OMOTECTUPOBAHUSI MUHEPaJbHBIX
BOJI MOXHO TIPUMEHSTH IIPUPOIHBIE U Pe-
KOMOMHAaHTHBIE JIOMUHECIHUPYIOLINe
opranusMmsl («IIpuknagHas 6MOXUMUS U

-

KOPOTKUE 3AMETKH

6 », 2008, 1.44, 0 4,
AT AN ' Mupatckas pemokpatus

...C TIATOTO KJlacca KaXIbIiA TPEeTHiA Kaszanock 6bI, Bce 3HAIOT, UTO AEMOKpPATHUS, TO €CTh BJIACTh HapO-
IIKOJbHUK APXaHTeJbCKa MePUOANYECKU na, — TIOHSITME IpeBHErpevyeckKoe M CBA3aHO ¢ O0pbOOI rpaxmaH
ynorpebiisieT nuBo, a K 11 kinaccy ux kKo- TOpOJIOB 3a CBOM ITIpaBa MPOTHUB BJIACTH POJOBOI apUCTOKPATUMU.
JMYECTBO yBeanuupaercs 1o 80% («Dko- OxasbIBaeTcs, TaK MOJATaIoT JalIeKo He Bee. B uacTHocTH, paspa-
Jorus yenosekar, 2008, (17, ¢.30—34)... suBHIMiicS B ceHTsI0pe 2008 roma pUHAHCOBBII KPU3UC 3aCTABUI
... HEAHIEPTATHCKHE KEHIAHB TAK K6 To- nokTopa [Turepa Xaiteca, crapiuero JieKTopa-mojurosiora u3 CaH-
KEJO POXAIH, KAK ¥ KEHIIWHB HAIIETO IIepJICHICKOro YHUBepcuteTa (Beaukobpuranus), BbICKa3aTh MHE-
BUJIA, U 110 TOIl Xe MPUUMHE — OGBEM ro- HHE, YTO COBPEMEHHas 3amagHas JeMOKpaTUsl He UMeeT HUKaKo-
JIOBbl MJIAZEHLA ObUI OYEHb BEJNMK IO IO OTHOIIEHUST HEe TOJIBKO K JIPEBHETPEeYECKOoit, HO U K 6oJiee 6113~
CPaBHEHMIO ¢ TeM, UTO HAGJIONAETCS Y KUM K HaM OpUTAHCKOW WMJIM aMepUKAHCKOW MOMIENISIM TBYXBEKO-
Apyrux npumatos («Science», 2008, 1.321, Boii maBHOCTH («History of Political Thought», 1. 29, [0 3, 2008).
[1 5895, c.1429)... A Ha caMoM Jiejie OHa TTPOMCXOAUT U3 TOW NEeMOKpPATUU, UTO LIapu-
Jla B 1lIalikax MUpaToB, M HaWIy4Ylliee Ha3BaHUE JJIsT Hee — KOPITO-
paTMBHAs AEeMOKpaTHS.

JelicTBUTEIbHO, TUPATHI OOIIMM PaBHBIM TallHBIM TOJIOCOBAHM-
eM BbIOMpasu cebe KkanuTaHa, Hameyajau 00beKThl rpadexka, a Mmo-
TOM TIOPOBHY IEJWJIM H00bIYY. B 3THX OTHOIIEHUSX TMUPATCKUM
Ui MO3Ta, TOTIA KAK Y FeTePOCEKCYallb- KOopabJib ObUT MOO0EH COBPEMEHHOI KOPIOpalluu.
HBIX KEHIIMH H TOMOCEKCYATHHBIX MYX- «KTo Ttakue mupaTel u Kopcapbl? JI1oau, KOTOpble CKUHYIINCH,
JMH TAaKOH aCHMMETPHH He OGHAPYKEHO HaHSUTM KOpabiib U OTIIPAaBWIMCh UCKATh CYACThs 3a TPU MOPS, —
(«Proceedings of the National Academy of pacckasblBaeT JOKTOp Xaiiec. — DTo Obljia a3apTHAsI UTPa C OTPOM-
Science of the USA», 2008, 1.105, [1 27, HBIM BBIUTPBIIIEM. B MOMOOHBIX XMIITHUYECKUX Haberax HeTpyIHO
€.9403—9408)... pasrIsiAeTh KOPHU COBPEMEHHOTO BEHUYPHOTO KaluTau3Ma; aHa-
JIOTUYHBIM CTTOCOOOM TpaHCHAIIMOHAIbHBIE KOPTIOpallMy J001Ba-
I0TCS, YeTO 3aXOTST. A Belb TaKOe MOBEACHUE W TMPUBEJIO K HbI-
HEIIHEeMY KPU3UCY>».

IMpaBuUTEILCTBA MOPCKUX A€PKaB MOOUIPSITIN MUPATCTBO, BbIJa-

...KaK TI0Ka3aJid TO3UTPOHHO-IMUCCUOH-
Hasi 1 MarHUTO-pe30HaHCHasi TOMOrpa-
dus, y rerepocekcyaqbHBIX MYXKUUH U TO-
MOCEKCYaJIbHbIX XE€HLIWH Habiogaercs
MPAaBOCTOPOHHSSI aCUMMETPUSI TOJyIa-

...1IPY U3YYEHUU CTPOECHUS U DBOJIOLUU
HACEKOMBIX ITOJIE3HO OIMUCHIBATh MX KaK
TexHoJiorTndyeckue cucteMbl («XKypHai
obueit 6uomorum», 2008, 1.69, [ 4,

.264—283)... Basd MaTEHTHl HA KOPCAPCTBO, 4 HEKOTOPHIE HpeL[CTaBI/IE'eIII/I 3TOTO
coo011lecTBa JOCTUTAIM HEMAJIOTo ycrexa Mpu eBpOoneicKuX JBO-
...>KypaBJIy NIPeANOYUTAIOT I10Jis, TA€ JIer- pax, HalIipuMEpP KarmmTaH MopraH. C LlperI;'I CTOPOHBI, IMNPATHI CO-
ye B34Th 3€pHO, a TaK ObIBaeT B TEX Mec- 3M1aBaii COOCTBEHHbIE TOCYAApCTBa, Tlle TIPSITAIM COKPOBUIIA 3a
Tax, IJ1€ OHO OCHINAJIOCh WK TIJI0XO0 3a/ie- npeaejsaMu A0CSITaeMOCTH KOPOJIEBCKUX (DJIOTOB. DTO OUE€Hb Ha-
JIJAHO B IOYBY, TO €CTb 3TU NTULBI — MOMKMHAET 0aHKOBCKUE CUeTa B COBPEMEHHBIX odIilopax.
CBOETO POJIa UHAUKATOP 6eCX03AMCTBEH- ITpuHuMas npeaIoXeHHYI0 MOJIe/ib, HEBOJIBHO 3a/1a€llIbCS BOTI- :
Hoctu («CenbckoxossiiicTBeHHas GUOJIO- pOCOM, a Kak e OOCTOUT JIeJIO C TpaBaMM YeloBeKa MpPU TaKou
rusi», 2008, [ 4, ¢.110—113)... nemokpatun? «[Iupatel ObUTM BIOJTHE JEMOKPATUUECKUM COOOIIIE-

CTBOM, — OTBeYaeT NoKTop Xaiiec. — Ho ux moctynku Hapyiamu
MpaBa APYrux Jioaeii. B ocHOBe cOLMaTIbHOTO KOHTPAKTA JIEXKUT

...y 16,0% XpsiKoB perucTpupoBad TOPMO-

>KeHUe TIOJIOBBIX PeIeKCOB MPU MOSIBICHUN
B MaHexXe MOCTOPOHHMX Jiofeil, B 50,7% yBaXeHMeE K MpaBaM 4yejaoBeka. Ho 4To, eciu Bbl 3aKJIIOUMIU KOH-
9 bl

CIIyUaeB — TOJHOE TOPMOXCHHE TTOJIOBBIX TPakKT, B KOTOPOM CKa3aHO, YTO MBI yBaXXaeM TOJIBKO IpaBa TeX,
pedJIeKCoB B PUCYTCTBUU BETEPUHAPHOTO KTO TMPUHAJIEXKUT K HAIlIEMY COOOIIECTBY, a TIpaBa TeX, KTO 3a €ro
Bpauya («CenbCKOX035/CTBEHHAs GUOJIO- npejaesaMu, Hac He UHTepecyloT? Torma Mbl TTOJy4YuM Kopriopa-
rusi», 2008, [ 4, c.86—88)... TUBHYIO J1€MOKPATUIO».

«XUMusi 1 Xun3Hb», 2008, Ne 11, www.hij.ru

C.Anodenec
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A.I1. KAPAMDUBIIIEBY, Anpeaeeéxa: Tomnaku omuo-
cames K AAMYHAM, MeOHO-UUHKOBbIM CHAA8AM, codep-
acawum om 4 0o 50% Zn, namynu ¢ codeprucanuem Zn
0o 10% nazviearom momnakamu, do 20% — noaymom-
nakamu.

B.B.CHUJTIAEBY, Caunxm-Ilemepbype: Kenesnas caw0-
Ka — NpUupooHblll UAU CUHMemUYeCKuUll cepolil nueMeHm
c bnecmAwuUMU NAGCMUHYAMBIMU GKAIOHEHUAMU, HANO-
MUHAROWUMYU CAHOOY; NPUPOOHAS Jcene3Has cAldKa, 00HA
u3 pasHoguoHocmell eemamuma, cocmoum u3 okcuoa
acenesa (I11) u npumeceil — oxkcudoé KpemHUus, arOMU-
HUs, Kaibyus, MacHus.

M.JI.BAPUHOW, Kazaus: Pycckoe nazganue nexap-
CMEeHH020  pacmeHnus  3UMONNOKU  30HMUYHOU
Chimaphila umbellata, 6o3moxncno, npoucxodum om
moeo, 4mo ee AUCMbS 3UMYIOM HOO CHE20M.

HAPDBE, eonpoc uz Unmepnema: Jlekynanc — smo mex-
HUKA AnnauKkayuu, yKpauwleHus pa3iudHulX NO8epXHOC-
meil bipe3aHHbLIMU U3 OymMacu KAPMUHKAMU; HO ecau Oe-
Aame 6ce NPABGUAbHO, MO KAPMUHKA O00AMNCHA OblMb He
Ha A000l Oymaee, a HA CNeyUalbHOU cargemke, om Ko-
mopoil neeko omoesums MOHKUL 8epXHUL CAOL U HAKAe-
ugamos MoaAbKo e2o.

H.J.CIIFOCAPEBOW, Capamos: Hasepnoe, camoiii
npoCcmoil cnocob npueomosaeHus MOYeHoU OPYCHUKU 80M
KaKoi: 6 aumpe 800bl pacmeopums CMmoaA08yH0 N0NCKY
caxapa u 5 e coau, dobasums Kopuybl U 28030uKu, 008e-
cmu 00 KuheHus, ocmyoums u 3arums 1 ke se00; uepes
noauaca — 4ac MOMJCHO eCMb.

J.A.CEPTEEBY, Mockea: «Anarumuueckuii kamanoe
mugponoeuveckux momueos» I0.E.bepeskuna («Xumus
u acusnv», 2006, 1 3) no-npexcnemy docmynen ¢ Hn-
mepueme (http://www.ruthenia.ru/folklore/berezkin/, a
maxxce cailm <«Basusouckoi GawHu»  http://
starling.rinet.ru).

C.I. u opyeum xumuxam: Heticmeumeavro, Hobenesc-
Kas npemus onamov 000WAa CMOPOHOU <«KAACCUYECKUX»
XUMUKOB, HO, YMOObl XUMUYeCKAs meMamuka He yxoou-
Aa CO CMPAHUY NCYDHAAA, Mbl pewiuau 0604bule NUCAMD O
npemusx NPowAbIX Aem.
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BUOXUMUSI CBSITOrO s
BaneHTuHa

0 ecnu NioboBb BO3HMK/A HA 3ape CYLLECTBOBaHUS Halle-

ro BMaa, ecnvm 6es Hee, Kak Mbl BbISICHUIM B NPOLLIbLIA pas,

nog, BONPOCOM 6bIf10 Obl CaMO Halle BbXXUBaHWE — Mo4e-
My OHa Yy BCex Takas pasHasa? [poBaHcanbckue Tpybaaypbl Ha3biBaan
ClyXeHne Jame BepLUWHONW KypTya3Hol Jo6poaeTtenu, foam nonpo-
e 1 Mo cei AeHb He cumTaloT 60MbLUMM FPEeXoM MOKOIOTUTL Jobu-
Mylo, 4TObbI Kpen4ye nobuna. EBponenickas umBman3aums NpoBo3aria-
waeT romantic love 0gHUM 13 rNaBHbIX COObITUI YE/TOBEYECKOWN XIN3-
HW, a B TPAANUMOHHBIX 0OLLEeCTBax 3TO YyBCTBO LIEHUTCS Kyda HUXe:
«W, nonHo, TaHa! B 3TK neta Mbl He ChbIXxanu NMpo to6oBb, a TO Obl
corHasna co cBeTa MeHsl NMOKOWHMLIA CBEKPOBb».

Tak, MOXeT, HEeT HUKaKoW BIIOONEHHOCTU, MOXET, ee Nnpuaymanm
eBponeiickme noatbl U apucTokpaTbl? CekcyanbHOe BieYeHne — ro-
HATHOE Oeno, ecTb. B3anMHble NpUSA3Hb U yBaXeHUEe — Kak KOMY Mo-
Be3eT. Ho Bcs aTa pomaHTuKa, CBsi3aHHas C cepaeykamu, napHbIMU
TaHUaMn 1N COBMECTHbIM NieTaHMeM B obnakax, — ee-To, YX HaBep-
HO€, B MPUPOAE HET, UK, TOYHEE, OHA ABMSETCH YaCTblO YEsI0BEeYEeC-



KOW Ky/bTypbl, BMECTE C BpPaYHO LLepemo-
HUEN U YMEHMEM MOJIb30BaTbCS BUNKON. U
npaebl CKENTUKW, KOTOPbIE YTBEPXAALOT,
4YTO MHOXECTBO Ntoaen Ha 3emne Hukorga
Obl He BNOOWIUCL, ecnn 6 He npoYnTann
npo no6oBb B KHUrax?

Kak HM cTpaHHO, 8TO He Tak. Y noboro
4enoBeYeckoro cyliectsa BOOMIEHHOCTb
COMPOBOXAAETCH KOHKPETHLIMWN U3MEHEHN-
amn B opraHmame. O6nvk M ronoc npea-
MeTa BO3AbIXaHWi (faxe oaHW TONbKo 06-
K n ronoc!) BMelwmBaloTcs B Hawly 6mo-
XUMUIO Tak MOLUHO, KaK He BCsikas 3anpe-
LeHHas K cBOGOAHOM npopaxe TabneTka.
B mMo3ry HauyumHaeT BbipabaTbiBaTbCH
beHNN3TUNEHAMWNH, MOBbILIAETCS Coaep-
XaHne HopagpeHanvHa, nodpamuHa, cepo-
TOHWHA. Kctatn, peHnnaTuneHaMmH co-
LepXuTCcs B LWOKoNaae, Tak 4to coset Ma-
puvHbI LiBeTaeBon «LLOKONagom nevnTs ne-
Yasb N CMEeATLCS B L0 MPOXOXMM>» Mona-
[aet B To4ky. MIMeHHO aTn pencrtema no-

MOraioT BOCCTAHOBUTb POMaHTUKY B KPO-
BU. Ho TyT rmaBHoe — He nepebopLUmnTb...

«XUMKS 1 XK3Hb» Nncana o6 mnccneno-
BaHMAX Mo, pykoBoacTBOM [JoHatennb
Mapaszantn n3 Yumnsepcuteta NMnabl, KOTO-
pble 6blIM HarpaxaeHsl MrHobeneBckoi
(oHa xe LLIHoGeneBckasn) npemueinn 2000
roga. YyeHble yCTaHOBWIW, YTO BOGNEH-
HOCTb C OUOXMMWUYECKOM TOYKM 3PEeHus
MOXET ObITb HEOT/IMYMMA OT OCTPOro MNcu-
XNYECKOro paccTpoiicTBa, B YACTHOCTH,
CXOOHbIM 06Pa30M N3MEHSIIOTCS MexaHu3-
Mbl CEPOTOHMHOBOrO TpaHcropTa. A Bbl ro-
BOpUTE — BblAyMKM. HM4ero noatbl He Bbl-
OyMbIBaNX, a Nvlb GUKCUPOBaN B XyOO-
XecTBeHHON (popMe 06LEKTUBHO Cylle-
cTeylowme dakTbl. [Apyroe Aeno, 4to nve-
HOBA/ICb N OLLEHMBANNCb 3TN dakTbl NO-
pasHomy.

Bb1510 6bl IOBOMLITHO Y3HATb: HACKOJIbKO
pas3nnyaloTcs NPOLLEHTHbIE 0NN rpaxaaH,
cumTarowmx cedbs BoGIeHHbIMUY, B pa3HbiX
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TOYKax 3eMHOro wapa? Kak Hu KpyTu, Mbl
noay pasymHble, 1 GU3nonorusa y Hac noa-
YMHSETCH KOMaHOaMm pasyma, a eBponen-
Lam 1 amepurkaHLam yxe [iBa Beka BHyLLA-
0T pabOTHMKM CNOBa (a Takke KOHAUTEPSI,
I0BENIMPbI U TOProBLbl LIBETaMU), YTO Yeno-
Bek 6e3 nobsu MepTB 1 nycT. [lo Toro no-
XOAUT, YTO N COAMAHBIA TOM-MeHeaxep, 1
NPe3MPaoLLMIA XEHLLIMH NATUKNACCHUK YyB-
CTBYIOT Ccebsi HeyaayHMKaMu, ecnvm He no-
Jly4aT HX OJHOrO cepaeyka B AeHb CBATOro
BaneHtuHa. MoxeT, KOMy-TO 1 CTOMNO Obl
HaMOMHUWTb, 4TO NpenecTb romantic love —
B ee pM3MONIOrMyeckon HecTabubHOCTU,
TO €CTb PEAKOCTU W HEMOCTOSIHCTBE. A ecnu
Obl BCe N0y NepMaHEHTHO HaxO4MIUCh B
COCTOSIHUM, HEOT/IMYNUMOM OT MCUXMYECKO-
ro paccTpoincTea, 4em Obl 3T0 06epHYNOCh
ANna umBunmMsaumn?

E.KoTtuHa

XynoxHuk MN.MepeBeseHuerB

NPOBJIEMbl U METOAbI JIOEBU
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«XUMUS N XKU3Hb»
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MEXIOYHAPOLOHbIN ®OPYM

no HAHOTEXHOJIOTMNAM 8
3512 O

LIBK «3kcnoueHTtp», nas. 7

e MecTo BCTpeun Hayku U brsHeca

e /IHBECTUUMM B HOHOTEXHONOMMM

e BuictaBka

e MexXayHapOogHbIM KOHKYPC HOY4HbIX paboT
MOMNOfbIX Y4EHbIX B 0ONACTM HOHOTEXHONOMMM
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