HuxkTO He 3HaET, CKOIbKO Keje3a COIEPXKUTCA B 9TOM XKee3Hou pyae. Ho Ha CUCTEeMHOU CTOpOHEe
MO-IPeXXHEMY UMEETCS IITh eQUHUL PYAbl, U BHIIIABISETCS OOHa eIUHHUIIA XKefe3a. To Ke caMoe
BEPHO [JIg aJIlOMUHUSA, U TO XKe CaMOe BEPHO [JIs1 BCeX APYIUX MeTaslloB. M3nuliiie roBOpuTh, 4TO
IIPY 3TOM [IOJIKHBI OBITH OTPOMHBIE TIOTEPH, HO Y AHKauW HET BHIXOfa, IIOTOMY YTO, eCJIU OH He
IIPOMAET CUCTEMY, OH HE CMOXKET CaMOCTOATE/IbHO TOTOBUTH XKeJle30 U allOMUHUN. />B coBpeMeHHOM
00I11ecTBE METOAL! 00paO0TKK METAIIOB IOJTHOCTHIO OTIMYAIOTCS OT TEX, YTO IIPUMEHSIIUCH B
opeBHUE BpeMeHa. Cpeny HUX AJIS IONTy4eHUs 3JIEMEHTAPHOI0 XkKeje3a 00BIYHO UCII0Ih3YI0TCS
MeTOAbI maBKu. [Ipu UCII0Ib30BaHUM reMaTUTa UJIM MarHeTUTa B Ka4eCTBE ChHIPbS OH BCTYIIaeT B
PEeakIuio C KOKCOM ¥ COPaCTBOPUTEJIEM B IIJIaBUJIbHOM mmeuw. [Ipu cropaHuu KOKca oOpa3yeTcs
OUOKCHUL yriepopaa. [Ipu KOHTaKTe JUOKCH[IA yriepoaa ¢ u30LITKOM KoKca 00pa3yeTcsi MOHOOKCHUL,
yriepopa. B pe3ynbraTte peaklnyu MOHOOKCHAA yTiiepofia C OKCUIOM XkKeJjie3a B pyfe obpa3yeTcs
MeTaJmu4yeckoe xene30. KapOoHaT Kanbiius 0o0aBISIOT OIS MONTyYeHUsT OKCHUIA KallbLIUs IIPU
BBICOKOM TeMIepaType, YTOOH YOaauTh KpeMHe3eM U3 XKeJIe3HO! PYIbl ¥, HaKOHell, TOIYYUTh IITaK.
Ecnu 3TOT mporiecc moikKeH OBITh 3aBEPIIeH B PealbHOCTH, TO MOXKHO CKa3aTh, YTO OH 0YEHb
XJIOTIOTHHIN. [[719 3TOr0 TPeOyeTcs CIUIIKOM MHOTO ITpodeCCroHaNbHOro 000pynoBaHus, 3HAHUM U
PabOTHUKOB, a 3TO COBCEM He TO, UTO MOXKET NpenioxuTh Ankai. KoHeYHO, ec/iu UCII0Ib30BaTh
nabopaTOPHBIM METOM BOCCTAaHOBIIEHUS OKCHIA Kejle3a MOHOOKCHUIOM yTyiepofia [ IoTydeHus
HeOOJIBIIOr0 KOJIMYEeCTBa 9JIEMEHTApPHOT0 XKeje3a, 3TO Takxke BO3MOKHO. Ho mpobiema B TOM, 4TO
BEIpabOTKA HACTOJILKO MaJa, YTO JajieKa OT TaK Ha3biBaeMou 3dekTuBHOCTHU. [TogmepKuBaTh
pas3BuUTHE "YKPHITUA" TPOCTO HEBO3MOKHO. OCOOEHHO 3TO KacaeTcs allloMUHUSA. B mpenbimyiei
uctopuu 3eMnu.>B 1854 rogy dbpaHuy3ckuii XuMuK [[eBuIb cMelan 00KCUT, OPEBECHBIN YTOMIb U
IIOBapEHHYIO COJIb, BBEJI Ta3000pa3HbIN XJIOP U HArpesl ero, YTOOH IOJIyYUTh ABOWHYIO COJIb XJIOPHUa
HaTpUs ¥ OKCUMA aJIOMUHUS, a 3aTeM PaCIIaBUI IBOWHYIO COJIb C U30OBITKOM HATPUS, YTOOR
IIOJIyYUTh MeTajiindeckuii amtoMunuid. B 1886 rogy Xoy u3 CoenunenHsbix IllTaToB v XailaHAT U3
®paHIMYU He3aBUCUMO OPYT OT ApPYyra MIOJy4YuId MeTa/yIndeCKU aJllOMUHUAN ITyTeM 3J1eKTPOJin3a
cMecHu

pacmiaBIeHHBIN O0OKCUT ¥ KPUOJIUT, KOTOPHIE 3a/I0KUIM OCHOBY IJ151 KPYyITHOMacmTabHOT O
IIPOM3BOJICTBA alloMUHUS B OyayiieM. CoBpeMeHHOe KpyIHOMacIITabHOe TPOU3BOICTBO aTlFOMUHUS
TpeOyeT 3BTEKTUUECKOT0 3JIeKTPOJI3a ero OKCUaa U KpHoianuTa. Beck npolecc BKIII0YaeT
pacTBopeHue, GUIbTpalunio, NOOKUCIIeHNe, GUIbTPALIUIO U 00XKUT U, HAKOHell, 3JIeKTpou3. Bech
IIpoIecc KaxkeTcs IPOCTHIM, HO Ha CaMOM [ieJie OH O4eHb CJI0XKHEIH. YTo ellle yKacHee, Tak 3TO TO,
yT0, OyOb TO KeJIe30 UM aJlOMUHUM, eClIU OHU IPUTOTOBJIEHEl METOOAMU COBPEMEHHOT0 00IIeCTBa,
He00XOUMO HUCII0Ib30BaTh OOJBIIOE KOTUYECTBO PA3IMYHBIX XUMUYECKUX MaTEPHAJIOB, KOTOPhIE
COBEPIIEHHO HEBO3MOXKHO U3TOTOBUTH C IOMOIIBI0 Ankai ¥ APYTUX. YIOMSHUTE, YTO Y HUX HET
HUKAKUX HaCTOSIIMX TAQJIaHTOB B 00JIaCTH XMMUH, B JIy4IlleM CJIydae OHM HaXOHATCS Ha YPOBHE
BBEITYCKHUKOB CPeNHEN IIKOJIbl, KaK OHM MOTYT 3aHMMAaThCS TAaKUMU BellaMu?TakuM 06pa3oM, faxe
€CJIU BBl 3HaeTe, UTO IIPOU3BOLCTBO aJIIOMUHUS U XKeje3a C IOMOIILI0 3TOX CUCTEeMEI TOTpebyeT
00IBIIOr0 KOJIMYECTBA CHIPhS, a 3aTPATHl ¥ BHITYCK MPOAYKINY OyIyT COBEPIIEHHO
HEeIPOTIOPLUKUOHALHEL, Y AHKaM HET MHOT0 BhIOOpa, KpoMe Kak IIPUHSTEL 3TOT MeTof. B cpenHeM,
I1axTa MOXET IPOU3BOOUTH IIATh €OUHULL JXeJIe3HOU PYAEL B Yac, YTO SKBUBAJIEHTHO OOHOU eNUHUIIE
JKeje3a, a OOHY eJUHUITY XKeJle3a HeBO3MOXKHO IIOJIyYUTh, TPEHUPYS BlafieHue KMHXKAJIOM, He TOBOPS
yXe 00 U3r0TOBIEHUYU OpyXkUs. Tak 4To, HA caMOM fiejie, ynoOHee BCEI0 HEMOHTUPOBATE BCE BUIEL
MeTaJlJIoB, KOTOPLIe OBISIK BHITJIaBIEHH TaBHBIM-IaBHO, HEIIOCPEACTBEHHO CHapyXu. Ha camMoM mene
3GbGEeKTUBHOCTD He TaK BHICOKA, KakK IpH 60Jiee HU3KUX TeMIlepaTypax. B KOHIle KOHIIOB,
OTIIPABIIATHLCS 3@ MOKYIKaMy PUCKOBAaHHO, ¥ UX HYKHO HEMHOT0 ITepeBe3Tu 00paTHO. [JoOrya
TI0JIE3HBIX UCKOMIaeMBIX HETIOCPENCTBEHHO B YKPHITUY UCKIIIOYAeT Ipenbigyinue npomecckl. [MaxTa
BCe ellle He 3HaeT 0 TOM, YTO OHa yCTalla, 4, T0Ka OHa BK/IIOYeHa, OHA MOXKeT IIPONoJiKaTh padoTaTh,
YTO NMPUBOOUT K HEDOJIBIIIOMY pacxony TomiuBa. "Touno, He@Ts!"[Iymas o6 3Toii mpobrneme, Ax Kaii
CHOBA KCIIHITHIBAET T'OJIOBHYIO 00J1b. Maco, paHbllie s AyMasl, 4YTO OHO O4YeHb CTOMKOE, HO TeNeps 5



IIOCTEIIEHHO 9YyYBCTBYIO, UYTO MacCJjila HEJOCTATOYHO. An Kan u Apyrue HeCKOJIBKO Pa3 BEIXOOUIIN B
IIOXO[I, ¥ MEeCTBUTEIIFHO, OHU C06paJ'[I/I 00JIbIII0E KOJIMYECTBO MACIa. MacCJIi0, KOTOpoe

N MOXKET HCII0JIb30BaThCS IJIsI BLIPAOOTKM 3IEKTPOSHEPTUH C TOMOIIbIO TeHEPATOPOB, IO ITUTAHUS
o00pymoBaHus, TAaKOT0 KaK IMaxThl, U [Jd o0ecliedeHus: SHepruen aBToMobusnen... MoxHO CKa3arTh,
YTO BaXKHOCTh MacJia - 9TO CaMO€ BazKHOE B IIPUIOTE.DTOTO Ha CaMOM [iejie HET HU Y
KOr0.BeHTUnAIMA 1 04MCTKa BO3yXa HyKOAl0TCS B 3JIEKTPUYECTBE, IIOBCEITHEBHAS XXKU3Hb
HYKIOAeTCs B 9JIeKTPUYECTBE, OYKMCTKA BOABI HYKAAEeTCS B 3JIEKTPUYECTBE, COJITHEYHOE OCBEIIEHNE
HyKIOAeTCs B 37IeKTpUUECTBe, (PepPMbI HyKAAIOTCS B 3JIEKTPUYECTBE, Pa3BliedeHNs KU3Hb HyKOaeTCs
B 9JIEKTPUYECTBE... a 9JIEKTPUUECTBO BRIpabaThIBaeTCs Ha Maciie, 6e3 Macya, TOMUMO BCETO IIPOYETo,
B y0exKuIle cpa3y XkKe TepSAITCS U3 BUAY MajIbIlbl, KMCIOPOJ MOXKET ObITh IEPEKPHIT B JI000€ BpeMs,
YuCTas Boga MOXKeT ObITh U3PACXOloBaHa B I1000e BpeMsi, a IPOAYKTEI MUTAHUS CPa3y kKe TepsioT
COTHEYHYIO JIaMITy, AOTOJIHSIONIYI0 COJTHEYHHKIN CBET. MOXKHO CKa3aTh, YTO [0 TeX I0OP, IT0Ka
IIPOUCXOOUT COOM B ITofayde 3JIeKTPOIHEPTHH, HUKTO M3 HUX HE MOXKET BBIXKHUTh. K c4acThio,
KOJINYECTBO Macja, HCI0Ib3yeMOoro pa3InyHeIM 060pynoBaHuEeM, OBIJIO HE CITUIIKOM OO0JIBIINM,
TJIaBHBIM 00pa3oM IIOTOMY, UYTO IOTpebiieHne 3JIeKTPO3HEPTUHU OBII0 IPUTUNYHBIM. 3@ IEHb [0 3TOTO,
TJIaBHBIM 00pa3oM IIOTOMY, YTO OH YYBCTBOBAJI, YTO B 3TOM HET TAKON OCTPON HeOOXOOUMOCTH.
[ToTpeGHOCTH, €CTECTBEHHO, €CTh, HO OHU ellle He UCYepIIaHbl, TaK YTO Bbl MOXKETE He TOPOIIUTHCS,
mIar 3a ImaroM. Ha camom pene, mydinuii crioco0 - 3TO MPOBOAUTH HOOBYY ¥ cOOP JaHHBIX
OIIHOBPEMEHHO, KakK 3T0 menan Ankai pansiie. K coxkaneHuio, BpeMsi IOAKUMaEeT. HUKOTO HET, a
30M0HM CHapyzK4 B caMOM pa3rape. Kak oH MOXKeT IIpofoJizKaTh TepSTh 30eCh BpeMsa?B pe3ynbTare
HEOXKUOAHHO MOSIBIISIETCS HOBas IIaXTa. JHEPro3aTpaTH IIaxThl Ha CaMOM [iejie OUYeHb BEJIUKHU, U
Terephb HET BO3MOXKHOCTH BbIe3KaTh 3a MOObYEl, MOTPeOHOCTh B MaTepHajax elre 60Jbiie BO3POCa,
U IIaXTa MOXKeT paboTaTh TOJIbKO KPYTJIOCYTOYHO. TakuM 00pa3oM... mpobiemMa ¢ HepThIO Cpa3dy XKe
BCTaJjla Iepefo MHOMU. />OOuH U3 MOMEHTOB 3aK/I0YaeTCsI B TOM, YTO €CJIM TeHepaTop KUCIOJb3yeT
SAEPHYIO SHEPTHUIO, TO 3TO AEUCTBUTEJIBHO XOPOIIO. ITO TaKXKe 9KOJIOTUYECKU YUCTasd SHEPTHs, U
IIPOU3BOACTBO 3IEKTPO3HePrun Tpebyet Oombinux 3aTpaT.Ho 3TO 0UeHb, 0UeHb Kallb... Y HEro
HEIOCTAaTOYHO BLICOKUM YPOBeHb. M HeT TomnuBa.MaTepuasnoB Ojs

fenaTh aTOMHBIE 9JIEKTPOreHepaToOPLl Ha CaMOM fiefie HeJOCTaTO4HoO... "[IoueMy Bce 3TO AMBI?" - B
cepauax BoCKIUKHY AH Kaii. {1 cHOBa ¥ CHOBA OIIlyIlaio, HAaCKOJIbKO XOPOII0 00yCTPOEHO Hallle
co0CTBeHHOe y0exKMuIle, HaCKOJIbKO OHO OO0JIBIIIOE M 30POBOE U MOXKET BBIXKUTh O€CKOHEYHO.B
pe3ysnbTarte, KOTa OH 3aMeTH/I He(Th, OH IOHSJI, YTO OOJIbIlIe BCETO EMY He XBaTajlo UMEHHO 3TOT0
BelecTBa. Ema MoxeT OBITh IIEeHHBIM ITPUOOpeTeHNEM, PYAY MOXKHO OOBIBaTh, @ KAk HacueT HepTu?
9To0 mpobiemMa, KOTOPOX HUKOT A He OBIJI0. CTAJIKMBAJICS paHble. B paiioHe PuBepcaiis Bce eIre ecTh
HECKOJIbKO 3allpaBOYHBIX cTaHImi. OHK Habmiofasmy, Korfa BEXOOuIn Ha ynuiy. Ha HedgTebase
nomxkHa ObITh HeTh. TPYIHO CKa3aTh, CKOIBKO €€ 0CTaloCh, HO Ha KaK0e-TO BpeMs ee Bceraa
xBaTuT. Ho nmpo6Gniema B ToM, 4T0 AHKaill 4YyBCTByeT ce0sl HEeyIOTHO B pali0OHe HHIHEITHEero Oepera
peKu, a AHKaill U OCTalbHEIE HE OCMEIMBAIOTCS BEIXOOUTH Ha YUy 6e3 mpeaynpexaeHus. Y Hero
OBLIIO ellle MHOTO OCTaBLIEr0Cs Macja. ECu OH MOTHOCTHIO IOAEPXKUT JOOBIYY MOJIE3HBIX
MCKOIIaeMbIX, He 3aTparuBasi paCTEHUEBOMCTBO, aXkKe eClid OApyrue QyHKIUKM YKPHITUS OymyT
CBe[leHHl K MUHUMYMY, 3TO MOXKET IIPOJJIUTLCS He OoJiee monyMecsa. Ecii B 3aX0TUTE MIPOAJIUATD
CPOK, 3T0 HeM30eKHO 3aTPOHET [IPyTHe acleKThl. YeCTHO roBops, AH Kall 1eliCTBUTENIbHO HE X04YeT
BUZETH 9Ty CIeHy. "Bl JOMKHE T0€XaTh B APyTrHUe ropopa, 4ToOkl yBUAETh 3T0". AH Kall He Bepu,
YTO y TPYIIIEL JIIOfIe, KOTOPhle CO3MaBaau 30MOU U KOHTPOJIMPOBAIM UX, OBLIM OIIOPHBEIE TYHKTHL B
KaXIOM TOpofie, YTO OBIIO CIUIIKOM IIpeyBeInYeHHO. B momonHeHre K TOPoAy, IIYHKT OTHbIXa Ha
III0CCe - 3TO ellle U 3alpaBOYHas CTAHIU, U TaM OOJIKHO OCTaThCSA Macjo. Tak 4ToO BCEM I10-
IpeKHEeMY IIPUXOJUTCS Bhle3KaTh, HO Ha 3TOT pa3 Iieflb - He IprOpekHas 30Ha, a Apyrue ropoaa.
IlyMasi 0 mocJie 3TOT0 OH Cpa3y ke IPUIles Ha CKIaf, Hallesl KapTy 3TOM IIPOBUHINY, U Hadal
OIIpenesaTh JaJbHEeUIINI KypC OeUCTBUMN.
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