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Orot oruer ObL1 moaroroBieH dkcnepraMmu OO0 «UI' «MHpoMaiiH» HCKIIOYUTENBHO B 1emsiX MHpopMarmu. Coaepxaiiascs B HACTOSIIEM OTYETE
uHpopMalms ObUla MONYYeHa M3 HCTOYHHKOB, KOTOpPBIC, IO MHEHMIO 3KCIepToB MHboMaiiH, SBISIOTCS HAaICKHBIMH, oqHako MupomaiiH He
rapaHTHPYeT TOYHOCTH H IOJHOTH! HHPOPMAIIHH JUTs JIFOOBIX esnelt. MHdoMaiiH IpIIoKHT Bce BO3MOXKHBIE YCHIIUS, YTOOBI IPOBEPUTH JOCTOBEPHOCTD
MMEIOIIMXCS CBE/ICHHUIT, oKa3aTenel 1 HHQOpMAaIy, COAEPIKAIMXCS B HCCIEI0BAHUH, OAHAKO KITHEHTY CIIEIYeT YUUThIBaTh HAIMYHE HEYCTPAHUMBIX
CIIOXKHOCTEH B IIpolecce MOoNydeHus] HHGOpPMAIMH, 3a4acTyl0 Kacalollelcsl HEMpo3padHbIX M 3aKPBITHIX KOMMEPUYECKHX OIepaluil Ha phIHKE.
HccnenoBanue MOXET COflepkaTh JaHHBIE 1 HHGOOPMAIHMIO, KOTOPBIE OCHOBAHbI HA Pa3IMIHBIX MPEIIOTI0KEHNIX, HEKOTOPHIE N3 KOTOPBIX MOTYT OBITH
HETOUHBIMH WM HEHONHBIMH B CHIy HalM4us W3MEHSIOIIMXCS U HEONpeleNeHHbIX coObITUH U (axTopoB. Kpome Toro, B psme ciydaeB u3-3a
HOTPEIIHOCTU P OKPYITICHUH, Pa3IUuUi B ONpeAeNeHHAX, TEPMUHAX U HX TOJIKOBAHMSAX, a TAKXKE HCIOIB30BaHUS OOIBLIOrO YHUCIA UCTOYHHKOB,
JTaHHBIE MOTYT II0Ka3aThCsl IPOTUBOPEUNBBIMU. VIH(OMAH NpeanprHsIT Bce MephI Ul TOTO, YTOOBI HE JOIYCTHTh OUYEBHAHBIX HECOOTBETCTBHH, HO
HEKOTOpBIE U3 HUX MOTYT COXPAHSThCA.

Mudopmanus, npeacraBieHHas B TOM OTYETe, HE JODKHA OBITh HCTONKOBAHA, IPSIMO MIIM KOCBEHHO, KaK HH(pOPMANUsl, coepKaias peKOMEeH1aluu
110 UHBECTHIMSIM. Bce MHEHHS W OLICHKH, COZIEpIKalliecs] B HACTOSIIEM MaTepHalie, OTpakaloT MHEHHE aBTOPOB Ha JICHb ITyOJIHMKAIUH M MOJIEXaT
u3MeHeHuto 0e3 mpeaynpexaeHus. MHpomaliH He MPOBOAUT KaKylO-JIMOO MOCIEIYIOIIYI0 paboTy MO OOHOBJICHHIO, JIOTIOJHEHUIO M M3MEHEHHIO
COZIeprKaHus HCCIEAOBAHUS ¥ IPOBEPKE TOUHOCTH JAHHBIX, COAEp KaIIMXCs B HeM. MH(oMaiiH He HeceT OTBETCTBEHHOCTD 3a KaKHe-TH00 YOBITKU M
yuiepO, BO3HHKINNE B pe3ylbTaTe HCIIOIb30BAHUS JIFOOOH TpeTheil CTOpOHOH WH(OpPMAIWH, COIEpIKAIIeHCs B HACTOAIIEM OTYeTe, BKIIOYAs
OITyOMMKOBaHHbBIE MHEHUS WIIH 3aKIIIOUEHNs], a TAKOKE IOCIEICTBHS, BEI3BAHHbIE HEIIOIHOTOH IIPeICTaBICHHOI HH(OPMAIIHH.

DTOT AOKYMEHT WM JII00asi €ro 4acThb HE MOXET PACIpPOCTPAHATHCS 0€3 MUCBMEHHOro paspemieHus MHpomaiiH 11b0 THPaXupoBaThCs THOOBIMH
crioco0amu. 3aka3yuK MMeEeT IPaBo IPOBOAUTH ayAUT (IKCIIEPTHU3Y) MCCIEHAOBAHUI PHIHKOB, MOTYYESHHBIX OT VICTIONHHUTENS TOJIBKO B KOMIIAHUSAX,
AMEIOMINX YICHCTBO ACCOIMAIMHM MPOMBIIUIEHHBIX — MapkertonmoroB [IPOMMAP  (http://www.prommar.ru) wix cuiamu  3KCIIEpPTHO-
ceptuukannoHHoro cosera accounauun [IPOMMAP. B npyrux ciydasx OTHpaBKa HCCIIEIOBAHMH Ha ayIuT WIM SKCIEPTH3Y TPETHUM JIHIAM
CYHTaeTCs] HApyLICHHEM aBTOPCKUX IIPaB.
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AHHOTAIMSA

Hacrosimmuit  otder sBisieTcss 3-M  M3JaHUEM  MCCIEIOBaHUS  pbIHKA
PEIKO3eMEIIbHBIX 3JIEMEHTOB (METAIJIOB) B MUPE.

Hean nceienoBanusi — aHaJIU3 PhIHKA PEAKO3EMETBHBIX 3JIEMEHTOB (METAJIOB)
B MHPE U MPOTHO3 ero pa3Butus 10 2028 rr.

OO0beKT uccae10BaHUs — PEIKO3EMEBHBIC 3JIEMEHTHI (MTTPH, JIAHTAH U 13
AJIEMEHTOB TPYIIIbI JIJAHTAHOUIOB: LEePHil, Mpa3eoauM, HeOAUM, CAMAPHii, eBPOIHUii,
rajoJIuHNM, TepOui, AMCIPO3Nid, roJILMU, JPOUIl, Ty TN, NTTEPONA, TIOTEIHI ),
UX KOHILIEHTPATHI, CIUIaBbl U XUMUYECKUE COCTUHEHUSI.

JlanHast pabora sBIsSIeTCSI KAOMHETHBIM HccJeloBaHueM. B  kaudectBe
HCTOYHUKOB MH(opManuu ObUIM HCIOJIL30BaHbI JIaHHBIC 3alaJHBIX MCTOYHUKOB
(Roskill, IMCOA, Lynas, Arafura, USGS, BSG, Hastings, APP Securites Research,
CM3, UNData, Eurostat u np.), ®enepaibHON TaMOXEHHOU Ci1y)0bl PD, To10BBIX
OTYETOB KOMMaHUH-Mpou3BoauTeNe U mnorpedbuteneid P3M, wuHTepHET-cailToB
NpeAnpUATUNA-TIpon3BoAUTeNIed U mnorpedbuteneit P3M, Marepuansl 3apyOeiKHBIX
W3/1aHUH, HAyYHO-TEXHUYECKas JUTepaTypa.

XponoJsiornueckue pamku ucciaenoanusi: 2009-2021 rr.; nporunos — o 2028
IT.

I'eorpadwus ucciieqoBanusi. Mup.

O0bem uccjieJOBaHNUs: OTUET COCTOUT U3 [ YacTel, COACPKUT /2 CTPaHUIIS, B
ToM uucne 18 pucynkos u 39 tabmmi.

B nmepBoii riiaBe oryeTa noApoOHO OMHUCHIBAETCS MUHEPAJIbHO-ChIphEBas 0aza
P3M B mupe. [lokazaHbl XapaKTEPUCTUKA UMEIOIIUXCS MECTOPOKACHUM, IPUBEACHBI
JIaHHbBIE 110 3anacaM P3M.

Bropasi riaBa ortdera mOCBSIIEHA MPOEKTaM, CBS3aHHBIM C JOOBIUCH U
nepepaboTKON pelKO3eMeNbHOro ChIphsi. BblaeneHsl Hanbosiee MEpPCHEKTUBHBIE
MIPOEKTHI, JaHA UX XapaAKTEPHUCTHUKA.

B Tperbeii riiaBe npuBeneHs! gaHHbIe 10 TMpou3BoacTBY P3M B mupe (2009-
2021 rr.). JlaHo ommcaHWe OCHOBHBIX MPOU3BOAUTENCH PEAKO3EMEIHLHOTO CHIPhS B
Kwutae u B Ipyrux ctpaHax Mupa, HokasaHa JUHAMHUKA TPOU3BOJICTBA U TTOCTABOK.

B yerBepToii ri1aBe npuBeneHBI JaHHbIE MO KCNOpTy U umnopty P3M Kuras
B 2009-2021 rr. ¢ pacnpeaeneHreM o HanpaBIeHUSIM IMOCTaBOK U BUAAM PO TYKITHH.
Takxke nokazanbl 00beMbl uMHIopTa P3M OCHOBHBIMHM CTpaHaMHU-UMIIOPTEPAMHU
(CIIA, Anonwus, EC).

B nsaATOoM riaBe moApoOHO OMHUCHIBAECTCS TMOTPEOJICHHE PEAKO3EMETbHOM
IPOAYKUMU B MHUpe. B 3Toil riaBe nmpuBeAeHa IUHAMHUKA U CTPYKTypa MOTPeOICHHUS
P3M B wMwupe, cTpykTypa mOTpeOJieHHs TO WHAWBUIyaIbHBIM P3M, OCHOBHBIC
OpeanpUITUS-IOTPEOUTENH.

B mecroii riaBe gaHa 1MHAMMKA 1IeH Ha pa3inuHble BUbl P3M (coeauHeHus
Y METAJIJIbI), a TAKKE MPOTHO3 1IEH Ha OTlieNbHbIEe BUAbI P3M.
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CenbMasi rJjiaBa TIOCBSIIIEHa NPOTHO3Y TMPOM3BOJACTBA U TMOTPEOICHUS
peaKo3eMeNbHON NpoAyKIuu B Mupe 10 2028 rr.

LeneBast aynuropusi MccaeJ0OBAHUSA:

- YYaCTHUKHU PBIHKA PEAKO3EMEIbHOM MPOAYKIMU — TMPOU3BOJUTENH,
NOTpeOUTENH, TPEHACPHI;

- MIOTEHI[MAJIbHbIE UHBECTOPHI.

[Ipennaraemoe ncciieIOBaHKE MPETEHAYET HA POJIb CIIPABOYHOI'0 OCOOMS IS
CHEUAINCTOB, padoTarmMX Ha pbiHKe P3M M npHHHMAaroOmuX YNpaBJI€HYECKHE
pEILICHMS.
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BBenenue

K penxozemenbubiM a1emenTam/Meramuiam (P3M) oTHocATCS: UTTPH, TaHTaH U
14 >11eMEHTOB rpynIbl JaHTAHOUIOB: LIEPUH, IPA3EOIUM, HEOAUM, CaMapuil, €BPOIIHIA,
raJioJIMHUM, TEepOWH, TUCIPO3UM, TOJBMUMN, ApOUM, TyIuH, UTTEPOUH, JIIOTEIUH,
npoMeTUil (MOCHeAHUI AIEMEHT MPUPOJIe MPAKTUUECKU HE BCTPEUAETCs, TaK KaK BCE
€ro U30TOMbI PaJHOAKTHBHBI).

Bce onm o0namaroT OJIM3KMMH CBOWCTBAMH W B TPHUPOIHBIX YCIOBHIX
BCTpeyaroTcsi coBMecTHO. [Ipu 3ToM P3M paznenstor Ha 3 rpynmsl: <«JIETKHE» - OT
JaHTaHa 10 Heoauma, «cpeauue» P3M (ot camapust 1o spoust) u tsoxensie P3M (ot
TepOMsl O JIOTEIWsS, a TakkKe WTTpui). B 3apyOekHOW TEPMHUHOIOTHH JIETKHE
obo3naueHbl kak «licht» (LREE), a cpeanme u Tspkemble daie BCETo 0ObEIUHSIOT B
oauy rpymny «heavy» (HREE).

P3M B kadecTBE TOBAapHOW MPOAYKIWH BBIIMYCKAIOTCS B BHJIE METAJUIOB,
OKCHUJIOB, COJIeH U JIPYyroil mpoayKuuu (cMecH U cruiaBbl). [Ipu 3TOM cooTHOIEHUE
TOBAPHBIX NPOJYKTOB IOCTATOYHO CHJIBHO Pa3IN4aeTcs JIsl KOHKPETHBIX BUA0B P3M
(Tabmuma 1).

B vactHOCTH, 1)1 11Iepus MPEBATMPYET BBIMYCK KapOoHaTa 1epus, JIJIs JaHTaHa
— OKCHJIa JIAHTaHa, HEOJIUM U IUCIPO3UH BBIITYCKAIOTCSI B OCHOBHOM B BUJIE METAJLIOB.

Cpenu cmeceii/crnaBoB, coaepxammx P3M, npexe Bcero, CieyeT BblIeIUTh
murMetaut 1 nopomok Nd-Fe-B s Belllycka MarHuToB.

Ta6auna 1: CooTHOIIEHHE UCTOJIH30BAHNS PA3JIUYHBIX BHI0B TOBAPHOii
npoaykuuu P3M, %

IMpoaykuus | La | Ce | Pr [Nd |[Sm | Eu |Gd | Tb |Dy |Ho |[Tm|Yb | Lu| Er | Y

OKCHIb! 75 [ 25 1 65 | 35 | 50 | 95 | 95 | 85 | 20 | 95 | 100| 65 | 90 | 90 | 92
Meramin 105 12015 [ 45| - | 5 126515 | - |35 10 10
Connt 2064 215 -151-13]w0-1-1-1-1-:
Cutecn u 316 |13l10/5 | -]-|-15/]-|-|-1]-1-

CIIJIaBBbI

Ucmounux: oyenxa «Mnughomaiiny

B cratuctuke BHEMIHETOProBbIX onepanuii P3M ydnuTeIBaroTCS B OCHOBHOM B 3
komax — 280530900 — «IIpoune MeTamisl peaKo3eMelbHbIC, CKAaHAUH U UTTPUI»,
2846100000 — «Coemunenus uepus» u 2846900000 — «IIpoume coeauHEHUS
peaKo3eMenbHbIX MeTayioBy. [lpu stom crmaBel P3M  (Mummerani, MarHUTHBIC
CIUIaBBI) TAK)KE YUYUTHIBAIOTCS BMecTe ¢ MeTaiuiamu B nozunnu THB3/T 280530900.
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1. MunepajgbHO-cbipbeBasi 6a3a P3M mupa

Penko3emenbHbIE 3JIEMEHTBI OTHOCUTEIBHO HIMPOKO PaCIPOCTPAHEHBI B 36MHOM
KOpPE, OJTHAKO IPH 3TOM PEIKO BCTPEUYAIOTCS B KOHLIEHTPALMSIX, MOAXOMAIIMX I UX
n00brur. OCHOBHBIMU NPOMBIIUICHHBIMU ~MHUHEpalaMHU-KOHIEHTparopamu P3M
SBJITFOTCS, TJIaBHBIM 00pa3zoMm, OactHe3uT (CeCOsF, 75% P3M) u monarut (CePQy,
65% P3M). Ha nomiro 6acTHE3UTOBBIX M MOHALUT-0ACTHE3UTOBBIX PYJ MPUXOAUTCS
okoJio 80% Bcex 3amacoB P3M.

HawnOosnpmas yacte MUpOBBIX 3anacoB P3M 3akiroueHa B MECTOPOKIEHUSAX
oactuesuta Kwurtas wu CIIA, MoHauuTOBBIE MECTOPOXKICHHUS  NOJIYYHIIN
pacnpoctpaHenue B ABcrpanuu, bpazunuu, KHP, Unaun, Manaiizuu, FKOAP, pu-
Jlanke, Taunange, CIIA. OctansHble pecypcbl P3M cBsI3aHBI ¢ MECTOPOKICHUSIMU
KCEHOTHMAa, HOHHO-aJCOPOLIMOHHBIX IJIMH, JomapuTa, (OCPOpPUTOB, anaTUTOB,
BTOPUYHOI'O MOHAIUTA, dBIUAIIUTA U JIP.

Onenka MUpoBBIX 3anacoB P3M, mo pa3HbIM McTOYHUKAM, Kosebmercs ot 100
10 150 MiH T B mepecyeTe Ha OKCUABI PEIKO3EMEIBHBIX METAJIIOB.

B moarBepkIeHHbIX MUpPOBBIX 3amacax P3M, koTopele, IO JaHHBIM
«Mudomaitny, cocTaBistoT 0koj0 XXX MIIH T, ipeBanupyeT Kutait, ero 101s — 0KoJio
55% (pucynok 1). Kpome TOro, OoTHOCUTEIBHO BHICOKUMU JOJISIMU XapaKTEPUIYIOTCS
Poccus (21%), a Takke Kanana u I'pennanaus (6 u 5% COOTBETCTBEHHO).

PucyHnok 1: I'eorpaguyeckasi CTpYKTypa NOJATBEPKI€HHbIX
3anacoB P3M B mupe, %

ClA; 2,3 APY™Me: 34

WUnpusn; 3,2

ABcTtpanus; 3,9 ‘

Fpennanaums; 5,1

Kanapa; 5,8

Kutan; 55

Poccus; 21,2

Hcemounux: «HUnghomaiiny
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Tab6uauna 2: lloaTBepxaeHnsble 3anacbl P3M B Mu

D€ M1 B OTACJIBHBIX CTPpaHaXx

3anmacobl/
cTpaHa

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Tm

Yb

Lu

Er

Bcero,
MJIH T

Jons,
%

Kurai

PO

Kanana

I'pennanus

ABcTpanus

Nunusa

CIIIA

JPYTHe CTPaHbI

HUTtoro, MJH T:

Jlons P3M, %

HUcmounux: pacuem «HUngomaiiny
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