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Hecmortps Ha To, uTO HEIHeInHee [[TameHue mpaxa] 661510 HaMHOTO cliabee, 4eM B OMTBe Ha yIIHIIE,
CTpax 5JIeMEHTAJIMCTOB KPOBY ObII CUJIbHEE. DTO BCe JIIoAX U3 6apaka, I03TOMY OHU He BUIENH TO,
YTO IIPOU30ILIO0 BO BpeMsi OUTBHI Ha YIIHIIE.

MonHus eCTeCTBEHHBIM Bpar 371€eMeHTaluCTOB KPOBU. BEICOKOMepPUE, BEI3BaHHOE PE3KUM
yBeIU4YeHNEM UX 00eBBIX CIIOCOOHOCTEH, CHIIPaio MPOTUB HUX. JTO, II0 KpaHel Mepe, YCIOKOUIO
xaoc B XBoitHOM I'opome. HecMOTpst Ha TO, YTO CPeAy BBHIKUBIIUX OBIIM ITOTEPH, HUKTO HE
comHeBascs B OymyuieM. OHU TBePHO BEPHUIIH, YTO CKOPO MPUAET BpeMs I0OeH.

JTa Bepa II03BOIHUIIa UM IIPOTHATh KPOBABEIX TBape.

[InaH «ropof Kak KyCOK TKaHW» LIeJI T7lagko. MonHuu ¢ Heba yCTpalInIn 3JIEMEHTaIuCTOB KPOBHU.
970 m03B0oNIMIIO A-1 TPHUOUTH 307I0THIE UTJIEL 0€3 MPEmsITCTBUM.

HekoTophie MPeamnookuId, YTO 3JIeMEHTATUCThl KPOBH, MOIXKHO OBITh, TOHSIIH, YTO AJIS HUX BCE He
CJIMILIKOM XOPOIIIO, ¥ cOexKaJsid B JIeC 3a IpefeaMy ropoja.

W3-3a HEmpepHIBHLIX OUTB y BcexX Oblla Kyda KpUCTaIJIOB KPpoBU. OOHAKO APyTHUe MaTepHUaskl B
XBouHOM ['opope yxXe 3aKOHUMIIKUCEH. be3 MHIpequeHTOB KPUCTAJIJIEL KPOBU HEJIb3s IIOTJIOTUTE.

Maso Toro, YTO MaTepHasbl 3aKOHYUIINCh, HO IIOCTABKK 3allaCOB TaKxkKe ObUIH HU3KKMH, 0COOEHHO
opyxus. [Ipsamo ceruac 11351 Bayi, Can YXUI3I0Hb U ApyTHe IyYHUKHA He CMeJId pacXOmoBaTh
CITUIIKOM MHOT'O CTPEJL.

YTo KacaeTcs IIPOOOBOJILCTBUS, CUTyallus Obllla HEMHOTO JTy4llle. B HavyabHBEIN ITepPHoj KPOBaBOU
KaTacTpo(dbl OBIJI0 MHOTO KEPTB. ITO YMEHBIINIIO TOTPebieHNe TPOOBOJILCTBUS U TIO3BOJIUIIO EMY
IPOAePkKaThCs [0 cux 1mop. Y Ban YxksHs He ObI10 BEIOOpPA, KPOME KaK Pa3BEPHYTH CHUITH [JIsT TOMCKA
nuiy cpenu pyuH. OMHAKO M3-3a IPUCYTCTBUS KPOBABHIX TBaped uxX 3¢ (GHeKTUBHOCTH Oblla HOBOJIBEHO
HU3KOM.

Bce 3HaAmy, 4TO MjlaH «FOPOM KaK KYCOK TKaHW» OBLI MOCTIeOHEe!N HafleK0i. B TPOTHBHOM Clly4yae
OHHU yMepnu Ol OT TOJI0AA.

Kpucranibl KpoBH ObIIM 0YEHb LIEHHBIMU U UX MOXKHO 00MeHsTh Ha Ouku HebecHoro JJocTOMHCTBA.
OpHako Ha JAHHBIM MOMEHT OHU Oecmonie3Hbl. Y At Xyait GbIJT0 MHOXKECTBO KPUCTAJIJIOB KPOBH, HO
BCe, YTO OH MOT CHesaTh, 3TO CMOTPEeTh Ha HUX. K cuacThio, JIoynaHb BCe ellle MOT MX HCIIOJIb30BaTh.

A1t Xy»sii OB HEMHOT'0 YIUBJIEH TOMY, 4TO JIOyJIaHb MOXKET UCII0Ih30BaTh KPUCTAJLILI KPOBU, HO
HUYEer0 YOUBUTENIBHOrO0, JIoynaHb OTIM4YaeTCs OT APYTUX IOJIEMOB.

Yro kacaetcs [lu CrosMaHb, OHa IIpOJoJIKajla HaxBanusaTth Jloynaus. Bcemorymun JloynaHs!

«CempMast 30710Tas urial» At Xyait mpo6opmoTant mpo cebs, HaOmogasi, Kak 30710Tast Uria
puOMBaeTCs K 3emiie. JInia OKPYKaIOIIUX ero JIofel CUsIIA OT PafOCTH.

«An Xyau, ele gBe 30JI0ThIE UTJIB!» - KDUKHYJT KTO-TO.
[Tpoiiast Tak MHOTO UCIIBITAHUM ¥ HEB3TOf, YiIeHH A-1 OTHOCHIKMCH APYT K APYTY, KaK OpaThs.

[Tpouwio yxe Tpu OHS TOCTe mpensiayInero 0os. CeMb 30JI0THIX UTJT OBITH TPUOUTHI, ¥ KaXKIbIH MOT
YeTKO TOHSTh, YTO 3IEeMEHTaJIbHOe 3HepreTH4YecKoe moje B XBoMHOM ['opofie H3MEHHIIOCS.



Kasarmnocs, 4To snemMeHTanbHasd 9Heprusd, KOTopas IIpoCTo Oe3meiicTBOBaNa OO0 CUX 1op, HpOﬁYI[I/IJ'IaCB,
BO3O0YyX HAIIOJITHUIICA 3JIeMeHTaJIbHOU 3Hep1"1/1e1?1.

JINI0 KaxKaoro 0CTaBIIETOCS B XKUBBIX OBLIJIO HAIIOJIHEHO YBEPEHHOCTEIO K 00eBBIM OyXOM. Camoe
TEMHO€ BpeMs IIPOIIIIO.

KpoBaBbie TBapu CTaHOBUIUCEH BCE 60Jiee CUTLHBIME, M YUCJIO XKEPTB MPOI0IKaIIO PacTu. CpaxKeHus
IIPOIOJIKAJIMCh, ¥ BPeMSI OT BPEMEHH BC € elrle yMupanu mogyd. OmHako, HeCMOTPS Ha BCE 3TO,
YBEPEHHOCTb OCTABILIKXCS B JKMBBIX OCTaBajIach HEMmoKoneO0uMoit. OHU TBEPHO BEPHUIIU, YTO IOJTyYaT
nobeqy.

OneMeHTabHAS SHEPTUS B BO3AyxXe Oblyla KaK CBEXKWM, YUCTHIM Bo3AyX. OHa MHUTala PaHbl BCEX
JIIOMeEeH.

Takxke 00HaPyXKUIU, 4TO 3H(HEKTUBHOCTh TPEHUPOBOK 3HAUUTEJILHO ITOBLICHIIACS.

O MuHb1t0, oxpaHsBIIui He00, MOT YeTKO HabmogaTh 3a cUTyaluen Ha 3emie. OH yBU[IeNI, 4TO aypa
KPOBHY, OXBATHBINAS XBOUHLIHN ['0pof, cTaHOBUIIACEk BCe ciabee. Ka3anock, 4To aeMeHTaIbHas
9Heprus, KoTopasl OKpyxaJja ropof, IpeTepiiesia OrpoMHYI0 TpaHC(hHOpMaLuio.

O MuHb1t0 OB Ype3BbHIYaNHO YOUBIIEH.

Ero yuuTtens ObIJT BEIMKUM MaCTEPOM, ITIO3TOMY €T0 3HAHUS U OMBIT ObUIM HeoObYaiHbBIME. OqHAKO
MlaXke B 3TOM CJIy4ae OH paHbllle He CTAJIKUBAJICSA C TAaKUM SBIEeHUEM. JJIeMeHTasbHas 9HEPTUs B
BO3[yXe KOHJeHCUPOBaach U TeKJjia HEOOBYHBIM 00pa3oM, co3faBasi YHUKAIbHBIN IIUKJI, KOTOPBIX
gaxe caM O MUHBIIO He MOT IIOHSTh.

O MunbIfio HeMeqJIeHHO OCO3HAJI ero M0JIe3HOCTh.

Ecnu GbI OBIT e11e OIMH TOPOJ, KaK HEIHENTHUH XBOWHEIN ['0pof, Te 9j1eMeHTalbHOe 1ojie OBII0
HACTOJILKO SHEPTUYHBEIM, OH IIPUBJIEK ObI O€CUMCIIeHHOEe KOJTMYEeCTBO 9ieMeHTanucToB. B Hebecax
[TaTu IyTe# moboe MeCTO, mOgxoasiee At 00ydeHusI, ObII0 OBl 3aTII0JTHEHO JIIOObMHU.

OpuuM U3 Takux Mect 0bi710 Mope Cepebpsinoro TymaHa.

TaM MOIIHBEIEe TOTOKY MeTalIN4eCKOoN 37IeMeHTaIbHOM SHEPTUU CTeKa/ll BHU3 Yepes3 BeNIUKYIo Peky
Cepebpsanoro Tymana. 70% nacenenus u 90% ropopmoB coOpaHbl Ha OBYX 0€peroBhIX TUHUSX.

Bce 3T0 6BLIO CBSI3aHO C TEM, YTO YeM OJIMKe TOPOA K MOPIO, TEM JIy4ille OH IIOAXOOUT IS
TPEHUPOBOK. MOIIIHEIE TeUEHUS 3JIeMeHTalbHOU 3Heprun u3 Mops CepebpsHoro TymMaHa Oblu
HeoOXOOUMEI B MaCTePCKUX U pabpuKkax, TOUHO TakK Ke, KaK OTOHb ObLJTI He00XOOUM OJ151 Ky3HUITHL.

OnHo¥ 13 YHUKATbHBIX XapaKTEPUCTHK 3JIEMEHTATbHOM 9HEePruy ObIIIO TO, YTO OHA OBITIa OYEHb
cTabuIbHOM 110 CBOeH mpupofe. [IpyruMu CJI0BaM#, OHa HEJOCTAaTOYHO SHEePrUyHa.

Bce 3nanu 06 3T0# caboCcTu 371eMeHTaIbHON SHEPTUH ¥ JyMalu o criocofax ee pemenusi. Co3manue
Heb6ec ITatu [IyTeit ObI ODHUM U3 MHOTHX CIioco00B. Bo3bMeM Mope Cepebpsinoro TymaHa B
Ka4yeCTBe NpuMepa. B peuHyio nonuny 6b110 cOpolieHo 6ecunciieHHOe KOJIMYeCTBO apTehakToB,
yTOOR TPOOYIUTE B HUX METAJITHYECKYIO 3JIeMEHTATbHYI0 SHEPIHI0, TPexXK e YeM peKa pa3Hecia ee
I0 BCEMY MOPIO.

910 OBLN T'PAaHAMO3HbIN MHKEeHEePHHIH TpoekT. HeiHelnmHee Mope u Peka CepebpsiHoro TymaHa Obiu
chopmupoBaHkl Oarogaps MOKOJIEHUSIM HallPs2KeHHOU paboTHI.



TeM He MeHee, KpOMeE OBYX 6eper013 pPeKu npyrue MeCTta y MOps OBIIM MaJIOHACEJIEHHBIMH U
HEIIPUTOOHBIMU OJISA KU3HU.

Ecnu Ov Ipyrue MecTa OBITM TTOX0XKY Ha HBIHEITHUYN XBOWHEIN ['0pof, OHYU ompeneieHHO MPHUBIIEKIH
OBl OTPOMHOE KOJIMYECTBO 3JIEMEHTAJIUCTOB.

HezaBucumo oT ux npodeccuu, 3ieMeHTalbHast 9Heprus Oblyla OCHOBOM /151 3JIEMEHTATUCTOB.
depmMepr He eAUHCTBEHHBIE, KTO HYXKIAIOTCS B MaTepu-3eMiie, MOCKOJbKY 3JIeMEHTaINCTEl TaKXKe
HYXKIaIuCh B Helt. HecMOTPs Ha TO, YTO B Mope OBbIJI0 OTPOMHOE KOJIMYECTBO SHEPTHUHU, OHO TI0-
IpeKHEeMY CTaJIKUBaJIOCh C PUCKOM MCTOIIEHUS CBOei 9Hepruu. HampruMep, OTCyTCTBHE OCTaTKOB
apTedaKkToB HETIOCPENCTBEHHO BHI30BET HEXBATKY METAJIINYECKOM 3JIeMEHTaIbHON SHEPTUH.

MHorue ropoga MOTJIH CIe/IaTh Te e 30JI0Thie UTJIBI, YTO U B XBoMHOM ['opome. XBowHBIN ['opoy OB
BCETO NI HeOOIbIINM F'OPOAKOM C OTPAaHUYEHHBIMU pecypcaMu... ECIu 0 HEM cTaHeT U3BECTHO...

O MuHbIII0 TOHSJ, YTO TOPOJ MOXKeT pa3BuTh Bce Hebeca Ilstu IlyTeit.

OH OMHMUJI, YTO paHee M3P YIOMUHAJI, YTO CO3[aTellb U UCIOJIHUTEIIb 3TOTO IJIaHa ObLIN YYUTEIIMU
Aui Xyas.

O MuHb1I0 He ObIJT 4OCTATOYHO Ty, YTOOH pacCIpalliiBaTh PO OeTanu miaHa. Celiyac camoe
r7IaBHOE - IPeonosieTh 3TOT Kpuauc. OH moJjiarai, 4To BacTu He OYAyT 3aKphIBaTh I'/1a3a Ha TO
BO3[ENCTBHE, KOTOPOE 30JI0ThIE UTIbI OKa3alu Ha 3JIeMeHTallbHOEe 9HEePTreTuYecKoe mone XBOMHOTO
l'opopa

Touno Tak ke Al Xyait He UTHOPUPOBAJ BIUSHUE 30JI0THIX UTJI. OH MaxHy/ PyKo# u ckasai: «Bce,
XOPOILIO0 TPEHUPYHUTECH ¥ BOCCTAHABIMBANTE CBOIO SHEPTHUIO».

Bce TIPUBLIKJIX K €T0 IIPUKA3dM, HO YYBCTBOBAJIHA cebs HEIIPpUHYXKIOEHHO. PaboTtast BMecTe Tak nOoJro,
BCe OBLIIH CBSI3aHEI OPyT C OIPYIOM Ha THY6OKOM YPOBHE. Bes KonebaHui OHU HaYalu TPEHHUPOBATLCA.

«Jloynans, cnepnu 3a [lyxnukom», Au Xysii mopy4un JloynaHio faxe He I0BOPadyuBasi rOJI0BY.
«Het pobnem, At Xyaii» - Beceno oTBeTus JIoynaHs.

At Xyaii Obin B 1I0OKe 0T Toro (akTa, 4yTo IIyXIuK paHee CMOT YOUThH 9JieMeHTanucTa KpoBu. OH SICHO
3Has 60eBrle BO3MOKHOCTH [lyxnuka. [ToMuMo orpoMHoi cunkl, y [Tyxnuka He ObUIO BIEYaTISIOUIX
HaBHIKOB. OOBIYHO OH OBIJT POOKUM U JIeHUBEIM. KaK OH TOJIBKO CMOT YOUTH 3JIeMEHTaINCTa KPOBU?

Kazanocs, 4to y Ilyxnuka eCTs OIpefeieHHbIN [TOTeHIaIl.
At Xyaii OBICTPO YBENIUYUII MHTEHCHBHOCTh TPEHUPOBOK [IyXIMKa ¥ MPOUTHOPHUPOBAJI €TI0 BOpYAHHUE.
Cam Aii Xyaii TaKKe TIOIBITAJICS B IIOJIHOM Mepe UCII0JIb30BaTh BPeMs, KOTOpOe y Hero OBIJIO.

Ero 60eBrle ClTOCOOHOCTY 3HAYUTENIHHO YIIYUYILIIMIACh, 0COOeHHO ero ¢hexToBaHue. [ToMumMo
IIOCJIeHEro npueMa, OH o4eHb yMeno BeinonHsan [[lonmymecsn] u [[Taperue npaxa]. [[Tonymecsi]
MCII0/Ih30BaJICS KakK HanbHOOOMHOe HAacTymaTeIbHOe opykue. HecMOTps Ha TO, UTO CIIOCOOHOCTH
ymapa monuui [[Tagenue IIpaxa] uMena myratouruit 3¢GeKT, ero pa3pymuTelbHas cuila Oblla He
CTOJIb BIEYAT/sIOme, Kak y [[Tonymecsna] Ha camoM pere.

KoneuHo, 3nieMeHTanucTaM KpOBH OT 9TOM aTaKu Xy2Ke BCero. MonHus UX eCTeCTBEHHHIN Bpar.

Y Hero OBITM HEKOTOPHIE UEH O mociienHeM npueMea [Hounoit IiBeTok]. OgHako oH OBIT ellle manek



OT ycCIiexa.

Ay Xysu He BONHOBaJICS. [leHb 3a JHEM ero IOHMMaHKe B OTHOIIEHUU (peXTOBaHUS BO3pacTao.
Ycunenue B eXTOBaHUU MOZKET OBITh IOCTUTHYTO TOJBKO 3a CUET ITOCTOSHHOM paboTel. At Xyal Bceé
emre pabotan Hag co6oii. ITo Mepe TOro Kak ero moHMMaHue (eXTOBAHUS BO3PACTAJIO C KaXKIbIM
IHEM, OH HavaJ pa3pabaThiBaTh BEPCUYM OCHOBHHIX IIPUEMOB, TakuxX Kak [Kocol ymap] u [TymaHHBIN
ynapl.

C paspyureHueM 3MOpPHOHa Me4a, ero UHCTUHKTH ()eXTOBaHUS CTalu cuibHee. OMHAKO, OH
Ype3BEIYAWHO 3aBHUCEJT OT HHCTUHKTA ¥ 3TO PHUCK.

At Xyait He X0TeJ 9Toro. MHCTUHKT MOT IIOMOYb €My C03[aTh 60jiee MPOCThie IIPUEMEI, TI03BOJISISI €MY
r1y0xke IOHATH pexToBaHUE.

OH He 3HAJI, KaK TPEHUPYIOTCS APYTHe JTIOOH, I03TOMY OH He MOT OyMaTh HU O YeM APYIroM, KpoMe
KaK IIPHUIEePKUBATLCS 3TOTO TIIYIIOTO METOfIA.

B Hamie BpeMs O4YeHb MaJio Haclleguy Meda.

OH He 3a0pa Hacjaenue, KOTOPEIM M3P paHee Harpafui ero U X0Tell 3a6paTh ero TOJIBKO IMOCIIe TOTO,
KaK OH ITIOKHHET 3TO MeCTO, eC/i OyeT ellle K¥UB K TOMy BpeMeHHU. M3y4yeHre HOBOrO HAC/IeOus 3a
KOPOTKWH IIPOMEXYTOK BpeMEeHH He Oy[eT 04eHb II0JIe3HEIM [JIsi HETO.

WHorpga, u3-3a Bcex KpucTamioB Kpou u OukoB HebecHoro [JocTouncTBa, At Xyaii qyMan 0 XKU3HU
foraToro yeyioBeke, eCjy IIepexkuBeT 3Ty KaTacTpody.

Ecnu 0H e€ mepexuBeT, OH IIaHUPYeT BepHYThCA Ha Ctapyio Teppurtopuio ¢ [Tyxaukom.

Ero MeuTa cTaTh 37IeMEHTAJIMCTOM [IOCTUTHYTA, ¥ OH TaKxkKe cTajl repoeM. OcTajbHble HETIPUSTHHIE
IPo0JIEMBI TOIKHEBI OBITH OCTABJIEHBI I TEX T€HHEB, KOTOPHIM €CTh [0 HUX AE0.

[Tocne 6ecunceHHBEIX CMePTEH U I[eJI0T0 T'Opofia, CBEIEHHOI0 K pyrHaM, Al Xyal IOHSII, YTO eCTh
MecCTa, KOTOpBIe XyXKe, YeM JUKHUE 3eMIIN.

OH monmXkeH HaUTH OJIS yuuTeid U roCIiozKu MecCToO, yT00 OHM BEJH IIPOCTYIO XKU3Hb.

YuuTens OB IIOX0XK Ha CBeYy, MEPIAIIY0 Ha BETPY, CTapyio u 00/bHYI0. Korma rocmoxa 3aBepIiuT
TJIaH «TOPOJI KaK KYCOK TKaHW», yinep0, HaHECEHHEIHN eé Tey, CKopee Bcero, 6ymeT HeoOpaTUMBIM.

Ia, Ctapast Tepputopus Hemoxa. Y Hero He OBIJIO CEMbH, TI09TOMY OH MOT XUTh C [Tyxnukom. Y Hero
maxe ObLIM MEHBTH, ¥ OH MOT TIePEBE3TH YUUTENs U rocioxXy Ha CTapyio TeppuTOpHio U OTKPHITh TaM
MacCTEepCKYIO BHIIIUBKYU. Pazymeercs, MUHBLCIO TOXKE.

Camoe Gornbinoe xenanue At Xyail COCTOSINIO B TOM, YTOOBI ITPOKUTH C YUUTEJIEM U I'OCIIOKOHU [0
KOHIIA UX XKU3HU.

OH B3rIsIHY Ha 0EJI0CHEXKHYIO TIOBSI3KY, KOTOPas KPEmKo 00XBaTHIIa eTro 3amscThe ¥ 00HAPYKHUII,
YTO Ha Hel OB clied KPOBH.

9TOo OT TAaMHCTBEHHOM KallJId NeBYIIKU B KpacHOM. ®opMa ciefia KpoBHU Obllla HECKOJIBKO CTPAHHOM,
HallOMWHasa T1a3. Al Xys# He 3HaJ, OBIJIO JIK 9TO IPOCTO COBIANEHUEM UJTU YEM-TO OCOOEHHEBIM.

Xopoilo, eMy TIPUAETCS MON0XK/aTh, II0Ka BCE He 3aKOHUUTCS, TIPeXkKe YeM HUCCIeq0BaTh 3TO.



OcTasock TOMbKO XOATh.
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