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> Ivperzop, Ipesniieds KpacHogpchoro otLeLeHy & ek Ly HapoLHOH, .-
3 ARaLewvy aHeprovHpopMauvoHHNY Hayk /NABH/, uned- -,
" RoppecnoHLeHT MAGH, npodeccop aunoLoTV Y, ReHIVLAT, “
i Gronorvieckyx HayR 0pui CBETOI'OPOB.
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& A3 POROCMVGECKVI CHVMOR #BLAETCH |
> YHEVRaLbHHM HOCHTELeM WHPOPMEBLVY O Iph= .-
Ky ponHo# /v 6Rpyxeplen/ cpere, Tpalvuu- o
" OHHO VCHOLb3YDHEHCHA PV VCCLELOBEHVY W, “‘
e RaprolpadvpoBaHYY PACEVTELbHOTO ¥ Iou= *-
© BEHHOTO- IIOKPOBOB, BOLHAY pecypcos, -Teo=!
S LOTYGECKVX ¥ TERTOHVUECKVX SBKOHOMEp~ .4
& HocTel, LaHiwafTHOTo pasHooGpasvd maa=! i
e HEeTH. &
5 S
A B Mgcevryre aHvonorvy /o nsyuesnn
e aHe provHPOpMaLVIOHHOTO 0GMEHa B IIPUPOLE ¥ V-
V3 ooieceBe/  IPOBOLARCA  VCCLELOBEHWA |
. PSSLVUHHY CLIOCOGOB 3KCTPAaCEHCOPHOTO BOCHpVARMA /SOHLV= .4
| poBaEnsa/ KOCMWUECKVX CHVMROB ¥ LpVpoLHO-peCypcHHY  hapt,! i
‘s ORKPHBADHYYX ~IPYHLVIVELLHO HOBHE BOSMOKHOCTV B HayuHo= 2°
; VCCLELOBATERbCROY ¥ IPYRLELHO] paGoTe. SGHVOLOTWUECKW MEROL :
., VCCLEeLOBAHVA KOCMVYECKVY CHVMROB V¥ LpyTvx HoOCyTeLed VH=- M
;12:; fopManvy ¢ LOMOHBD GroLokauvy, ICYXOMETPVY, MaHyauLbHO# ¥ .
. KOHT&KTHOV = peUelNyy  #BLACTCA CAMOCTOZTELbHHM = HAYUHHM o
¥/ HanpaBLEHVeW, OGECIeUVBaDlyM COCTaBLEHWe Raprorpafuieckyy &
¥ uaTepraloB pPasiiGHOTO TEMATHUYECKOTo COlEpxaHVd PesyibTath’ -
. TaRVX WCCLELOBSHVI MOTYT GHTH IpELCTaBICHH HE Raprax B Buiel [
0. VROLVHWY, LVHEJHHX CTPYKEYP ¥ LpyDvX BnEOB ¥sOGpaKeHMA .4




OOBEeRTVBHOCTE MaTepPNanoB IpPoBepACTCH LeHHHMY IIOLCBHY!

/HaseMHNY ¥ 83 poBYsyaLbHEY/ ¥ Raprorpapuiechyy VCCaeioBa L

B Hacroamyeyl paGore IPWBOLATCH HEKOTOpPHE WIOTVW 1o .
GUOLORaLVY  KROCMVUECKVX CHVMROB C LEeLbD yCTaHOBLEHVA U
RaprorpadupoBayd GUoLORaLVOHHNY aHoumauvi /BIA/ ¥ wx wE- %
TepIperanyy Ha ocHoBe Raprorpavueckux vecheloBaHvit leunepad *-
| GUOLORGLVA ~KOCMVUECRVY CHVMKOB IPOBOLVLSCH B LByX Ha=|{"

IpaBLEHVHAY, BRIDUADHVX VayueHve IeonaToleHHHY sod /Gro-

LOTVYECKY &RTVBHHX 30H, 0CGyCLOBLEHHHYX I'€olLolo-IeofvaieCRyMy,! i
Y LPOTCOLOTVUECKYMY ¥ TERTOHVUECKVMY OCOGEHHOCTAMY Teppu=; -

zopyn/ ¥ QUTONaTOLOTVYECROI0 COCLOAHVA LECOB B 30HE IpoM=
BHOpocoB HoprLibCROTO METa LAY PITVUECKOTO ROMOVHATS.

[lo” pesyubtaTeM GOVOLORELVY KOCMVUECKOT'®o CHUMha pas=|f.

LVGHHMY oNepaTopaMy CocraBieHa Haumy cxemerviueched Rapra biA B

BULe VvsoLvHVi Ha JanalHyo w CperHob CrGupb uacikrada!
1:12000000. CoBria LieHve pesyLbTaToB GVOLORALVY OKa38LOCH BEChMA, -
yIOBLETBOPUTELbHHMS 10 B"HARYy MEELy LBYMA oIepaTopawy,
HOLL3 YDUYKYCA GOLORaLVOHHHMKY paMkauy, cocraBLAuo 80%, Mexly|
ollepaTopoM C  PaMKON -V OIEPATOPOM, SOHLVPYDIVM Rocnwtiecmﬁi -
CHVMOK IyTeu LBETOOUYWEHWH ¥ yCLOBHOTO oNpeleieHvd uncia' ',
BpalleHV & paMiky, = 63% v wexLy Tpeud omneparopaumy = 52%. [o «
BenvuyHe BIA coBHaleHVe OKasaloch [LOCTATOUHO TECHHM, KO- .
a@PvuveHTH | IpAMOt KOPPELALVY - C yueDoM IoLfpHocty bBJAj
CocTaBLADT B IpeLeiax 0,24-0,8585, nocropepune Ipy S% u 10% ©

YPOBHAX 3HAUVMOCTY.

Dongpaocts ¥ BeanuvHa BIA ompefeasnt xapakrep npe=' ',
TOOlHEHV A~ IPY SOHLVPOBEHVY ~ DasUVUHHY ~ YYSCTROB SEMHOH °
LOBEPYHOCRY 10 KOCMVGECKVM CHVMKaM. JLVHHOBOLHOB&H OGLACTH' .
BULVMOTO CHEeKRpa /xelLThil, OpaHEEBHY 'V KpacHu} uBeza/|f

¥apaKreprsyer HolokvielibHhe bIA, KOpPOTROBOLHOB&A OGLACTD

cuextpa /ToayGod, CvHWil v (roheroBHit LBera/ = ONPELELADTCH L
s€LeHHM NBeToM. BHCoroaHepreTwueckyu bDBIA  CoorBeTCIBYDET, »
KpPaCHH ¥ PVoLeTOBH LBETE ¥ HAVGOLbINEE GUVCLO BPReHY & PEMKY B |

PYyhex onepaTopoB.

AHoMalLbHHE 30HAH 3EMHOJN IIOBEXHOCTY B IpeLensy SanafHoy v
CperHeit CrGypy, ycTaHOBLEHHNE [0 KOCMVUECKROMY CHVMKY, CBA3&HH




C OCOGEHHOCTAMY PaslioMHO-GLOKOBOT'O CTPOSHNE 3EMHON KOPH.
Boqﬂ.unanmweca QLORY 3€MHO} KOpH 'CO CROPOCTED IopdLka 8«12 ©
¥ i/ Tofi Xapakrepyaybrci LouokvreibHhuy bBIA. Takne Guokw *-
%ocaoena IPEVMYHECTBEHHO CBETUOYBOJHEMY Zecewy. [ud emye~! |,

Kapiyxca GLOKOB CO CKOpocThb 4=10 MM/ ToL v pasivuHHY Lempeccrit

C  Hpovapacrapiyuy Ha HVX TEeMHOXBOVHHMV LeCauMV CBOVCTBEHHH!
oTpruaTeabHne BiA, B cBOD ouepeLb, KOpPELVPOBEHHHE C. OF= 2
PULaTeRbHNMY [EeOMaTHVTHHMY HOLAMY. STV BHBOLH NOLYyUeHH 0
pesyLbTETEN LECHOTO LeWvPprpoBEHYA ROCUVUECRYX CHVMKOB /uep=) [
HO-GELHX BOHALBHHY, CIERTPOOHALBHHY ¥ LBETHHX CVHTE- ..
3V POBaHHAY pPasLVGHOTO MacwraGa 1 ceaoHa chbeMmkn/ ¥ yayueHrd o
CBARY MEELYy BEAVUVHO# ¥ IoLfpHoCTbo bIA, vsoCpakeHHHX Ha <
OUoLokaLVoHHO Rapre, ¥ OITVUECKoil ILOTHOCTED KOCMOCHVMKOB, &' -
Takxe LAHHAMY Rapih BEPEVRaLbHAY LBVEEHV It 36MHON KOPH. ¥

AHanoTvuHHEe LaHHHE IOLYUEHH IpV GVOLORALVY KOCMVUECKOTO, |
CIeRTposoHalbHoT'o CHVMKE ~Ha Gacth Topola  KpacHo#pcka. ..
' CpaBHVTELbHEA OLCHKE OVOLORALVOHHO{ KapTh ¥ ' KaplH ' Iuc= f“
LORKaLVOHHOT'O -~ COCTOAHVA weMHOlt ~RopH ~Yacty  ropole  Kpac= &
HofpCRe /yapanTepnsyolie B OIPELELEHHO) CRENeHV Tpemu= +.
' HOBATOCTDH 3EMHOY Koph/, [OLYUEHHHY Ha OCHOBE WsyueHVE oLHoOTo |
TOl'0 kK€ KOCMOCHVMKE&, IOK&SHBEET, UTo GOLbEA GaCTb  Io-
LoxvTeubHnx bBIA coBIalLaer ¢ ILoLAMY BHCOKOY ILOTHOCTV| (.
LvHeaMeHToB /CyMuapHoy ~LAVHH ~Ha eLvHvhe —Huomarn/, & »°
orpruarTenbdne BIA = ¢ HyaRojil LLOTHOCTY LVHESMEHTOB. MacwraG !

vayuaemny kapt cocraBaan 1180000.

AHalLvs KOCMVUECKVY CHVMKOB ¥ Kapforpapvueckye uccue-| i

LOoBaHVA NOKasHBEOT HALVGVe olpeleleHHoj CBAsy MexlLy BIA u

PE3LOMHO-GLOKOBHM  CTPOSHVEM  SEeMHOJ KOphH, TeoMa8rHWTHHMY |
aHOMBLVAMY, TWIPOTEOLOTVIECRYMY ¥ T'EOMOPPOLOTVUECKYMY yCio= -
BUAMY ¥ QOpMALVOHHHM COCTaBOM LECOB, OIpeLeLADNVY. LaHL s aPTHN
oGLVK VCCLeLyesmod TeppuTopvyu. broiokanvoHHad Kaplae MOKET, =
CLYXVTh OCHOBOj Iipy OGOCHOB&HVY [EOLaToreHHOCTY Teppuiopyit 1
| LonoaHeHs MaTepNaLauy 6 COCTOAHVY 3LOPOBbA UELOBERa, KVBOTHHY |
v pacReHyit /celibchoxos AfCTBEHHNY, LeCHNY ¥ 1p./, HaxoLANuica B |

SHOMALBbHANX 30HAX,

brouoranva v LpyTve CIOCOGH SOHLVPOBAHVE KOCMVUECKKX




p A2
5 CHVMKOB IIpV VayUeHVV TeolaTol'eHHHX 30H IO3BOLADT yCla= o
¥’ HaBLVBaTh aHeplovHPOpMaUVOHHYD CTPYREYpY SEeMHOJ HoBepXHOCTV, &
" HoTopaf HeceT CBELEHVA 6 NOLAPHOCTV ¥ BEeLVUVHE aHepleTvyecRyx *-
. momejt.  TaRve CTPYRTYPH VMEDE, OGEBVILHO, PasiVuHyD Hampa<|i
. BLEHHOCTB COCTaBLADIYX IHEPTETYUECRYY LIOLEL % |
b "SeMHoe yalLyueHwe", HalpaBLEHHOE B KOCMVUECRoe . Ipo-
g CRpaHCTBO, o0pasyer mNoloxwTeibHne bIA, a yyondmee BIrayGb J
¥ neMHHX HeLp - otpruareibHne bIA. [loLoGHH xapaktep Mpalyedta &
L noagpHocty BIA otMedaeTcd Hauy IIpy GVOLOKELVOHHO LV&THOCTVRE -

.7 CouesHelt UELOBERa, OCHOBaHHO} H& OCOGEHHOCTY HoLApHOCTV Wi
: BeavuvHe bIJA B IpoeRIVOHHHY 8SO0H&Y PASAVUHHY OpPTaHoB ¥ :
| aRyIYHRDYPHHY TOYKEY.
Ha GrouoranvoHHoil: Kapre CyGupy, cocrTaBLEHHO{ Ha OCHOBE' fl_;:-;

/ GUOLOKaLVY -KOCMVGECKOT'O CHYMKE, OTMEUaDICH IOLADHHE BHCO-
“ KRoaHepreTryeckve CTpyRTyph. K OCHOBHHM NOLOKVTELBHHM CIRpy=' *»

|5 meypaM oTHocsrca BaHaBapckaf /pajoH KaTactpopn TyHIycCkorol i
© KocuwueckoTo Teis 1908 rofa/, TopHo-Autajickad, TyBMHCKad, .|
AHaGapCcRag v oTprIareLbHHM -~ MeELypeube BHnced, [lorkaMeHHoi v/
v HuxHed - TyHTycoR. ~BiA  oxBathHBaerT — sHauyTeLbHHEe - IuOMaly, =
4\ CMGWpPCKOTo pervoHa. I[loaToy BOsHVREET HEOGXOLVMOCTh ~GUo- 4
" aHepreTnyechoi OGOCHOBAHHOCTY LEMOTDA(NUECKOTO OLOKEHVE,
MaLOUVCLEHHNY HapofioB Kpajmero CeBepa ¥ B LELOM HACELEHVH .
v =
AHoMalLbHHE sOHH MOI'YyT ORasarh HeraTvBHoe BAVAHVE Ha| |
s COCTOSHVE 8Ji0pOBbE UELOBERE, 3T0 BOsLEUCTBYE MOKET IPOABYTECH B, 2~
.\ HapymweHwy aHeprerwueckoro GazaHca /VHb-fH-aneprvwn/ op- &
" raHvsMa ¥ BHSB&Th pPAsLVGHHE ICUXOMATVGECKVE 3a00oLeBaHVA,
~" yeuoBeKs. MeZukoGuoloTvueckad vHIepuperanyd BIA mpoBoLuisch
g HOMV Ha OCHOBE VaBECTHHY VCTOUHVKOB BOCTOGHO! MELVLVHH.' @
v: JuvrenbHoe NpeGHBEHVE UelOBeRa B loLoxvTeLbdHhx bBIA "oCy-
\” cLoBLVBaer upeoGualaHve HAH-aHeprwy /cwHLpoM ®apH Twma' o,
% yaGuTRa/, & B oTpuuaTenbHHy BIA - mpeotuarsHve NHb-aHe-|f
Y pruy  /CuHEpoM YouofHoTo TwIa VsOHTRa/ V4V VHHE (QopMH f
'L HapyleHv# GyoaHepreTvRy GeioBeka. bouesHy mpy aRou fwd-|

v PEPEHRVPYDTCA B saBVCUMOCTV o mNoispHocty bIA. Hapymenwme .-
\» aHepreTVUecKoro GalaHca OpPraHVsMa MOTYT BOSHVWRHYTb TaRke y &




LOCLELYDWEero COCTaBLEHVHA LECOPVTOLIATOLOIVUECKO!t KapTh, o=’

paxaniel GroaHepreTVky 8slLOpoBHY /¥ GoLbHHY /IoBpekLeHHHY/

necoB. IpalVnVoHHHE NIpVEMH OGCLeLOBaHVA LeCOoB [Lake Ipy! i
VCHOLbROBEHVY 83POROCMIGECKNY ~CHVMKOB - BECbM& TPYLOeMKV I, ~°

TPeGypnT sHaUrTeLbHHY 3aTpart.

B HacTodnee Bpeud Leca VCHHTHBADT MONHHI aHTPOIOTeHHRN .
% IPECCVHD, yHepG o KOROporo  IOCTORHHO PACTeT ¥ CRaHOBWICH [

HeCpaBHVMO Bhl§€, UeM ' oT BLVAHVE €CTEeCTBEHHHY 'BpeLyTe-

uejy /auwomo- ¥ QuroBpelwrenei/ uece. JcTpeGueHve LECOB| L
HPOMH ¥ LCHHHMY BYLaMY DYGOR C NpYMEHEHVEM TEeXHVRY, VCRADYaDel, :
USCTO LECOBOCCTE&HOBLEHVE B TEUEHVE LLVTELhHOT'o IPOMEEyTRE !
BpEMEHY, OIlyCTOMVTeLbHHE LECHHE LOoKapH, XVMVUECKOe ¥ pa=|
L#8LVioHHOS 38pakeHIe LecoB, B KOTOPHX B. GOLBUVHCEBE CLYUAEB .-
' IOBVHEH GELOBER, MOTYE BHBBaTh HEOGPETVMHE IpoLeccH’ pas= '
pYWeHV& B LECHHY aRocwcrewmsy TaKee HepasyuHoe OTHOMEHVE
UeLoBEKa K lLECy MOKeT IpYBECEV K HENpeLCRasyeumoil peanuuy’ w.
eLyHol'o aHeprovHjopMalvoHHoTe IoLA Seuuaw. Bce amo TpeGyer) i

IpoBeLeHVA IlIOVCKRa HOBHX, He [Loporoctodllvx ¥V apPerRTtvBHHX

IpVEMoB permcTpanny ¥ IOCTPOeHVA kaprolpaduuechry MoLenei) i
COCTOAHVA LECOB., SHVOLOTVUECKV METOL VCCLeLOBaHVA LECOB, .-
OCHOBEHHH{ H& Guolokauwy /Wiy IpyDVY CLocoGax aRCTpa= |
CeHCopHOTo BocIpyAxyd/ PVTEoNaToLOTVUECKOT0 COCTOAHYA LECOB 1o,
KOCMV'GECKVM  CHVMK&M, BS8CLYKVB2ET BHVMAHVE CHELV&LVCROB |
| LeCHOTO YO A{CTBa ¥ OXpaHH IpVPOLk. :

¥k g
: CHEeLVauVCRoB, HocRodHHO patorabiyy /B ReMepalbHHY yC= :
LOBV&x/" C 83 POROCMVGECKYMY CHYMREMY ¥ LpyTVuMy aHVOHOCVTELA=)
. Mn /pororpaduauy ueloBeKa, XyLOKECTBEHHHMY REPTVHEMY, CRylb=- ..
L mRypeMy ¥ mp./. ¥ oniepatopoB, soHLVPYDHVY, HAIPUMEP, OTprLa=' 4
¥/ TenbHHe 3HEPTEeTWYECKVEe ~CTPYRTYph 10  KOCMVUECKVM  CHUMKEM,
. BoHVKADT pasLVGHHE HelaTVBHHE ollyleHva /IoxoLolaHve CIVHH, *-
. mpoBaivBaHVe B GesfHy, WaTHETVaM ¥ 1./, XapaRTepuayoiye Totepol I
.. aHepIVV opraHyVsMoM UELOBERA. 2
Sanaua Lpylolo HalpaBLEHV A HAMVY ¥CCLeLOBEHY L COCROALE B, .
g VayueHrY aHeprovHPopManVoHHHY 38ROHOMEPHOCTEH B LECHHX Qu= 5
¥/ ToLeHos&X Ha OCHOBE GVOLORALVI KOCMVYECRVX CHVMKOB, LpPEELe
\“ Bcere, IV yCTaHOBLEHVY (DUTONATOLOTVUECKOTO COCTOAHNSA LECOB ¥ .
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O0berToM VCCLeLOBaHVA GHAYV LECHHE MaCCYBH, yCHXapliye B

30HEe IpPOMBHOPOCOB HOPVILCKROTO METaLLYpPTVUeCKol'c ROMOVHETE.

Ias cocTaBLEHNE LeCOPVTONaToLOTNUECKON RapRh VCIOLb3OBALVCE)
CHERTPOROHALBHHE ¥ UEPHO-CELHE SOHALBHHE KOCMVUECKVE CHVMRY,
o pasavUHHM IofiaM CheMky Macwrata 121000000. Hpr Grouoranny
VCHOLbROBALCA CHERTPOSOHA&LBHHY KOCMVGECKVY CHYMOR LeTHe

chemiy /24.07.1982r./.

B pesyuibraTe NpoBeLEHHO} OVOLOKALVY COCT&BLEHE Leco-

dvronaTonoTVUECKaA Kapla, OTpaxapiaf COBpPEMEHHOE COCTOAHVE|
necoB /Ha 1991r./ B soHe IpOMBHGPOCOB KOMGVHATE, ~KOTOpOE,
IPaRTVUECKY HE 88BVCELO O CpoKe CheMiV. YCTaHOoBLEHO, Ulo LLA
nouoxyreabHNy BlA yapaktepHH 1=2 KaTeropvy, & OTpVUaTeIbHHX,
BIA - 3-5 naTeropyy coctoddyd LecoB /TLe | haTeroprsd = yCLOBHO
alOpoBHE  Leca C yCHyaHveM LepeBbeB ILp 10%, 2 Rarzeropya =’

ocLaGLeHHHE Leca C ychxsHvewm LepeBbeB 11=-28%, 3 nateroprsa -

CULbHO ochaGLeHHHe, ycHyaHwe LepeBbeB 26-50%, 4 nateropna =
ychaxapiye, ycuxaHve LepeBbeB S$1-80% v § RaTeroprd - HoruGive,|

yCHyaHve LepeBbeB Gounee 80%/. HanGoubiasi BELWUVHE IOLAPHHY

bIA xaspaktepHa Lug 1 v & Rareropvit cocrogHvd necoB. IIpo-|
CTpaHCTBEHHAH CTPYRTYpa ~LECOIATOLOTV, yCTaHOBLEHHAR C Io=,
MOHBD GUOLORELNY KOCMODOTOCHVMKE, B OCHOBHOM COBHaLE&e€T B
TpaHyLaX PasMelleHV s yCHXaDHyy LeCoB, yCTaHOBLEHHNY BpaHCKol
aKCIeLVI Ve Ha OCHOBE HaseMHHY ¥ 83 pOBUaySLbHHY WCCLELOBEHMIL.
KaTeropny COCTORHVA LECOB, COOTBETCLBYDEVE OGHEeNpYHATHM B!

IPaKEVRE LECOosaVTH, V PEesyLbTaTH OGVOLORELVY KOCMOPOTOCHVMKE

KOPPERTVPOBALYCh 110 OTUeTHHM LaHHHM bpaAHCKON CLenVaivsy-
pOBaHHO# LEeCOyCTpowTehbHoit akcnelvuyyw B/O "lecmpeerz" 38|

neprok, 19761989 1.

SHYOLOTVUECKY ! METoL /CGuonokaUvda ¥ LpyTve chocoGu/
VCCLeLOBaHVE KOCMVUECKVY CHVWMKOB HyklL@ercd B LaubHejuwew!

VayueHvy, VCliolib3oBaHYY HapaBHE C LPYTVMY V8 BECTHHMY HayUHHNMY

METOLAMY ¥ &IPOoGVpOB&HVY B INpakTyke HapoLHOT'c X0 AHCTBE,
OCOGEHHO IIpV AKCHOpPTHOM OLEHKEe IpVOopVIelHHY HalpaBLEHVl B

X083 ACTBEHHOI LeATEABHOCTY UeLoBEeKa Ha Senle.
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