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1. OBIIUE CBEJAEHMS OF AKIIMOHEPHOM OBIIECTBE

IMonnoe ¢pupmennoe
Ha¥MEHOBaHHE

OTtkpeiToe aknuonepHoe o6mecTso «GTL»

CoxkpamenHoe GupMeHHOE
HaUMEHOBaHHE

0OAO «GTL»

Jlata 1 HOMep rocymapcTBEHHOM
PETHCTPALUH

Homep rocynapctennoi peructpanuu: 002.002.125 JTata
rocyaapcTBeHHOM peructpanuu: 26.05.2000 r.
HawMmeHOBaHME Oprana, OCyIIeCTBHUBIIIETO
TOCYAapCTBEHHYIO perucTpanuio: MockoBcKan
PErHCTPAanMOHHAS HAJIaTa

OCHOBHOH TOCYIHapCTBEHHBIM PErHCTPAIMOHHBIA HOMED:
1027700525181

Jlata BHeceHus 3anucu B ENWHBIE TOCyAapCTBEHHBIN
peectp opaaudeckux Jmi;: 15.12.2002 r. Haumenopanue
PerucTpHUpyromero oprada: MexpaiionHag HHCHEKIHS
®DenepanbHoii HANOToBOI CIy:x061 Ne 46 mo r.Mockse

MecTo HaxoXaeHus

125047 Poccun, MockBa, yia. 'amexa 8-10 ctp. 8

HomMepa xoHTaKTHBIX TENEe(OHOB

Temn.: (495) 649-29-05

WHH

7706211944

Aynutop

OO6mecTBO ¢ OTpaHW4YEHHOH OTBETCTBEHHOCTBIO "AyAMTOpPCKas
xomnanus" Kopr-Aynur"

CokpamienHoe ¢upmennoe nHauMenopanwe: OOO "Kope-
Ay,Z[I’lT"

Mecto Haxoxpenus: PD,115409,Mocksa, Kamupckoe mocce,
1.78,kopmn.3 kB.208

HHH: 7701893852

OI'PH: 1087746755920

Tenedon: (495) 648-0779

Dakc:

AJpeca 3eKTPOHHO# ITOYTHI HE HMEET

JlaHHEBIE O WICHCTBE ayIUTOPa B CAMOPETYJIHPYEMBIX
OpraHu3aliiIx ayJUTOpOB
ITonHoe nanMenoBanme: Poccuiickuii Cox03 ayAMTOPOB

( ACCOLIMAIIHAS)

Mecto HaxoxaeHuA

Poccutickas Deneparys,

JlononuuTeNnbHas HHpopMaIys:

OPH3 Ne11203062017 ot 03 cenrabpa 2012 .




Peectpoaepikarens

Honnoe dhupmennoe HanMenoBanme: Axknuonepnoe
obmectro «Perucrparop P.O.C.T.»

Coxpamennoe Gpupmennoe Hanmenopanue: AQ
«Perucrparop P.O.C.T.»

Mecrto naxoxzaenus: 107996, r Mocksa, yJ.
Crpombinka, 1. 18

AZipec 171 HOTy9eHNs IOYTOBEIX OTIIpaBICHHHN:
107996, r Mockaa, ya1. Crpomebinka, 1. 18, a/u 9 Ten.:
(495) 771-73-35 ®akc: (495) 771-73-34

AJpec 3IeKTPOHHOM OYTHL: rost@rrost.ru

Caenenue o mnensun

Homep ymuensuu: 10-000-1-00264 Jara

Beigaun: 03.12.2002 r.

Cpox neficTBust: 6€3 orpanuuenus Cpoka jieictBus Opraw,
BBIIABINHH JIMICH3NIO: DeiepalbHast KOMUCCHS IO PBIHKY
meHHBIX Oymar Poccuiickoii

Denepanyu

Pasmep ycraBroro xanmrana

519 200 000 py6.

Ceenlenns o HeHHBIX 6ymarax

OOGHIKHOBEHHEIE IMEHHBIC AKIIHH:
T'ocymapcTBEHHEI perrcTpaOHHEH HoMep 1-03-22061-
Hor 19.01.2010 .

Kommaectro: 2 596 000 000 m.
O6maa HoMuHaNBHAs CTOEMOCTE: 519 200 000 pyo.
Houns B ycraBHOM KanuTane: 100%

IIpuBHNeTHpOBaHHLIX aKIHH HET

Axmua OAO «GTL» 3a npexesamu poccuiickoii
Denepanuu He o0pamaroTcs

II. NMOJOXEHHUE AKIIMOHEPHOI'O OFIIIECTBA B

OTPACJIA

O6nacte pmestemsHoctt OAO «GTL» — DpPOM3BOACTEO HHHOBAITHOHHEIX YCTaHOBOK TIO
nepepaGoTKe MPUPOAHOTO M IIOMYTHOTO HE(TAHOTO rasa W NOJyd4eHHA H3 HEX Gomee 30 BHIOB
HPONYKIIMH, CpeM KOTOPBIX: BOJOPOM, YIVIEPOJ, AM3EIbHOE TOIIHBO, OeH3uH cradaapta EBPO-5
CITMPTEI, alKaHBI, KUCTIOTHL U T./1.. OCHOBHBIM HOTpeGHTENIeM MPOXYKLMH SMHUTEHTA SBIAIOTCA HedTe- U
ra30106b1Barolye KOMIIAHHM PasiIMYHbIX CTPaH. ‘

B TeyeHme nocnenHux jer npobieMa yTHIM3AIMH HOMYTHOTO HedTaHoro rasa (IIHT) B mupe
ocTaeTcs KpaliHe akTyalnbHOH. B cepenmne mexa6ps mpencrasureny 196 cTopon PaMo4HOM KOHBEHIMH
OOH o6 wusmenenmm wmmmara (195 cTpan u EBpOCOIO3) 3aKIIOYHIH B Ilapmwxe neproe BceoOmee
0bs13aTenbHOE COTMaIeHHe [0 KIMMATy. JTOT TOKYMEHT onpenenur nocie 2020 roma o6bembl BBIOpPOCOB
TIAPHHMKOBBLIX Ta30B M MEPHl 10 MPEAOTBPAMICHUIO KIMMATHYCCKMX M3MeHeHHH. 22 anpens 2016 rona
Poccus nopmumcaina Tapwkckoe cornaieHue. Jlia BRINOJIHEHHS B3ATHIX Ha ce6d 063aTEILCTR IO HTOTaM
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napwkcKoi KoH(bEPEeHIMM MHHMCTEPCTBA HPUPOAHEIX PECYPCOB M SKONOrHH PO 6ru YTBEpK/EH IL1aH
MeponpuaTHii o obecneyermio k 2020 T. cokpameHus o6beMa BHIGPOCOB MAPHHKOBBIX Ta30B. Poccus
rotoea x 2030 roxy cokpatuth 06beMbI BEIGPOCOB NAPHUKOBBIX I'a30B Ha 70% OT yposHi 1990 roxy.

Komnanus oueHMBaeT pesynsTaTsl CBOei AEATENBHOCTH KaK ycnemlHEle. Ha ceroausmmuii neHs
OAO «GTL» sBngercs eOHHCIBEHHHIM B POCCHM TpelnpMATHEM, OGIafaOmMM HeOGXOMHMBIMA
HHHOBAlHOHHBIMH TE€XHOJIOTHAMY, 3allMIIEHHBIMA COOTBETCTBYIOLIMMH IIaTEHTaMHM, 1O IlepepaboTke
METAaHOCOMCPIKAMIEro rasa B JKMAKME YIJIeBOAOPOAbl 6€3 MCIONB30BaHMA JOPOrOCTOANIEH TEXHOIOTHH
®umepa-Tponia (TeXHOIOIMH «CHHTE3-Ta3»).

25 anpena 2016 roga xomnanus OAO «GTL» B TopxecTBeHHOM 0GCTaHOBKE GbLia HarpaxeHa
aumioMoM Pocniatenta B HoMumanuu «100 smyummx usobperenmii Poccnn-2015» 3a marent Ne2426715
(Crioco6 u ycraHOBKa A1 TOMOTEHHOTO OKHCIEHHS METAHOCO/IEPIKAIIEr0 ra3a).

- FX5 Hpwee

o wroram 2015 roga Kommanuas OAO GTL 6bita npusHana PBK syumeii unsectrimei-2015
rona.
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B 2017 romy xomnasus GTL npoeena HayanbHbie MEPErOBOPHI O CTPOMTEILCTBE 3aB0a0E GTL co
cneayromumy  ctpaHaMu: 3umbabpe, Tamsamaws, Kasaxcranm, Hapomesusa, CIIJA, Dro seigercs
NOATBEpKIACHAEM TOr0, 4T0 KoMnanust OAO GTL 3anMMaeT BeAyIIyIO HOSHIMIO HA PHIHKE NepepaboTn
TNOMYTHOTO HE(TAHOTO U MPHPOIHOTO I'a3a H B COTPYAHUYECTBE C Hell 3aMHTEpEeCOBAHEI MHOTHE CTPAHbI
MHpa.

III. HIPUOPUTETHBIE HANTPABJIEHHUSA TESATEJIBHOCTH
AKIIMOHEPHOT'O OBIIIECTBA

OCHOBHEIM TIDHODUTETHBIM HAIIPaBJICHMEM pa3BHTHS KOMIIAHWM SBISETCH CTPOMTENLCTBO,
npojaka M 3KCIUTyaTalldd YCTaHOBOK MO IepepaboTke rasa B Jkuakue dHeproHocutenu (GTL) mis
MaKCHMM3allii NPHOLUIM aKIHOHEPOB KOMIAHWM. Jis 5TOr0 KOMIIAHHMS MHOTHE TOJBl IPOBOAMIIA
HHBECTULIMH B Hay4qHO-TeXHWYeckue pabOTBI M HOCTHIVIA CHEAYIOIIMX TEXHOJOTHYECKHX DEIICHHI,
aKTHBHAA KOMMEpLHaIU3alii KOTOPHIX IUTAHAPYeTC Ha GiiiKaiiiie HeCKOIIBKO JIeT.

bazopblii BapuanT yctaHoBkM GTL, paccumTaH Ha IlepepaboTKy MeTaHOCOJEpiKailerorasa
obsemoM ot 5000 000 mo 500000 000 m3 B rog. GTL OTHOCHTENBHO JIEFKO MOKET OBITH
MactiTabupyema i 6onsionx 06beMoB nepepaboTku. TpaHcmopTHpoBKka 6a30BOTO BapHaHTa yCTAHOBKU
GTL mMoxeTr OCYymIECTBIATBCA B 3 YHHBEpCAIbHBIX KOHTEHHEpaX IO KEJIe3HOH jopore, Ha
aBTOMOOMIIBHOM TpaHCIIOPTe, MM C HCIOJB30BaHHEM BOAHOro TpaHcmopra. OOmas miowans,
Tpebyromasics s yctaHoBkd GTL ne npepbmuraer 1000 m2.

Ob6mas cxema IepepabOTKH METAaHOCOACPIKAIErO Ta3za B JKHIKHE YIJIEBOJOPOIEL €
ucrnonp3oBanueM yctaHoekd GTL  BoIrAOMT criedylommM o0pa3oM. BoO3MOXKHO HCIIONB30BaHHE
Pa3IUYHbIX KOMOUHALMI TeXHONOrHH B 3aBUCHMOCTH OT MOTpeGHOCTe} 3aKa3zuuKa.
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1. BJIOK MOATrOTOBKH rasa.

T'as Ba coGcrBeRTEe HyMIE

CrabuipHEEIH KOHAEHEAT

Biaox moaroroBkm ra3a mpeactaBiaseT co0OM  KOMIUIEKC —TEXHOJIOTHIECKOTO
060pyROBaHASA H BCIIOMOTATELHBIX CHCTEM, 00ECIEeUMBAOMEX cOOp, OUHCTKY, VHAICHHE
KalleJIbHOM BIIarM, MEXaHMYECKUX IpuMecell W 00paboTKy MpHPOIHOIO ra3a M Ia30BOTO
KonzieHcara. CraguHHOCTE IIpollecca M ammaparHoe O(QOpMIICHHWE OIpeneIseTcs
HHXXCHEPHBIMM pacd4e€TaMH C YY€TOM OCOOCHHOCTEH MECTOPOXKIEHHM H COCTaBa
YTIEBOAOPOJHOTO CHIPbHSL.

2. BJIOK NpAMOro CHHTE3a CIIHPTOB.
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ITpuponssii ras u3 610Ka MOArOTOBKH Ta3a MOCTYIIAET B YETHIPE MAapaJUICIBHBIX TEII00OMEHHMKA
«ras-ra3». HarpeBaemblii ra3 moctymaer B TpyOHOE IPOCTPAaHCTBO, IOJOrPEB BEAETCA 3a CUET
Tellla, IOy4eHHOTO B XOJIe PeaKilMy ra3a B YeTHIpeX NMapajUIeNbHBIX PEeKTOpaX IMepBOro MOPS/IKa,
HOCTYNAIOUIEr0 B MEXTPyOHOE MpocTpaHCTBO (Kopiyc). B TemmooOMeHHMKaX MPOMCXOOUT HArPEB
IIOCTYNAIOLIEro B PeaKTophI ra3a Ajis Haualla Peakiliy, OXIaKACeHHE Ta3a MOCIIe PEaKIMOHHOM 30HbI
peaxkTopa M KOHMEHCalMs MONydeHHOM mponaykiwu. JIis pexxuMa Iycka M BBOZQ PEAKTOPOB B
paboune pexXMMBI B TEYEHHE HECKOJBKMX MHHYT HCIONB3YETCH TEIUIOOOMEHHUK C BO3MOMKHOCTEIO
JOTMOHUTENBHOTO OAOTpeBa r'a3a, NMOCTYNAIOIIero B Hero u3 6ioka moArotoBkH. (Mcmoib30BaHbl
TEXHOJIOTYH, 3alllHINeHHbIC TIaTeHTOM Ha H300peTenne Ne2181622.)

Harpertsiii B TemnmooOMeHHHKaX ra3 faiee IOCTYNAacT N0 HEHTpallbHOW TpyOe peakropa, KoTopas
OJHOBPEMEHHO SBJIS€TCA BHYTPSHHUM 3IGKTPOJOM peakTopa. BHyTpH 3T0i TpyOKM HaxomaTcs aBa
KaHajla, B3aMMHO TEPeIUIETSHHBIX B BHAE NPYKHUH, IUVIOTHO KOHTAKTHPYIOIMHX C BHYTPEHHEH
CTeHKOHM TPyOKM, MO KOTOPHIM B PEaKUMOHHYIO 30HY IMOCTYIIA€T a3 M OKHCIMTENb, JOCTHIras
MaKCHMQIBHO BO3MOXHOIO YPOBHA TelniooOMeHa K JOHOJHHMTENBHOTO TemiooOMeHa B
PEaKIMOHHOM 30HE peakTopa. JTO JaeT BO3MOXHOCTE JONOJHHMTEIBHOTO PETYJIHPOBaHMS
TeIIoBoro GajiaHca B peakHHOHHOM 30He peakropa. (MCmonb30BaHBI TEXHOJIOIHH, 3AIUHMIICHHBIE
nareHToM Ha u3o6petenne No2199366.)

B BepxHeM KOHIIE peakTopa CO3AaeTCs YCTPOMCTBO 3aBHXPEHUS BXOIMINHMX B PEAKLMOHHYIO 30HY
NPHUPOJHOTO Ta3a M OKWCIMTENs, [PH 3TOM CO3JaeTcs OBICTpHIA MaKCHMAIBHBINH PEXHM
IepeMeINNBaHmis HarpeThix 10 HeoOxomMMOH /i Hadajla DPEaKkiud TeMIepaTyphl rasa H
okucnures. (Fcnob30BaHk TEXHONOTHH, 3alllMIEHHBIE [IATEHTOM Ha u3o0peTeHne Ne2426715.)

TMocne peakiu CMeCh NOy4YEHHbIX IPOJYKTOB M OCTaTOK HENpopeardpoBaBIIeTO ra3a, BHIXOAA U3
peakTopa, IONajjaeT B TEINIOOOMEHHHK, [J€ OXJIUKAACTCA [0 HYMKHBIX TEMIEpaTyp XOJNOJHBIM
rasoM, IMOCTYHAONMM M3 6JIOKa MOATOTOBKY [asa, M Jajiee MOCTynaeT B GIOK i OTACHCHHA
MKUIKHAX TPOMYKTOB OT OCTaTKOB rasa. BrijeleHHbIE XUIKUE NPOMYKTHl HANPABILAIOTCA Ha CKIaj
FOTOBON MpONYKIMH WM Ui JaibHeiiliel mepepaboTku B crefyomue GIoku 3aBoia IO
nepepaboTKe NPUPOJHOTO U MOIYTHOTO HE(TAHOrO rasa.

BTOPH“IHLII‘;I ras, HOJIy‘IeHHBII‘;I H3 JABYX PEaKTopoB NEPBOro nopsAnka, HOCIC OTACIECHHMA OT

BHIPaOOTAHHBIX JKMAKMX IPOAYKTOB B Onokax pasfelneHHd Ta3a M IKMIKOCTH, COIIACHO
TEXHHYECKOMY 3a/IaHHIO B XOJIe NPOEKTHPOBAHHS, MOXET OBITh HalpaBieH B OJIOK BELICTCHUS M3
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Hero o0pa3oBaBUIETOCA BOZOPOJA KaK TOBAPHOTO IMPOAYKTZ MM /yIA  JalbHEHIero ero
HCIIONIb30BAHKA B TOIUIMBHBIX SJIEMEHTaX B 3HEPreTHUeCKOM OJIOKe 3aBOfia, €CIIH B COCTABE rasa
€CTb TeTMd, TO U A/ BbIE/ICHHs TeJTHs KaK TOBAPHOrO MpofykTa. (MICHONB30BAHBI TEXHOTOTHY,
3aLUMINCHHBIC OaTeHTOM Ha u306peTenne Ne2513917.)

HBa mOoTOKa rasa M3 peakTOpOB OGBEAMHAETCS B OOMH MOTOK H HanpaBJIgIOTCS B BHJE
OXJIKACHHOIO Ta3a B MATHIH TeIVIOOGMEHHHUK /1S €r0 HarpeBa Iepes| NepepaboTKoi B CleIyIoImeM
PeaKToOpe BTOPOro MOpsANKa, €ClIM TeXHUIECKOE 3a/laHHe Ha IPOCKTHPOBAHKE HE MPEyCMaTPHBAET
BBIIEICHHE Ieusd ¥ Boaopoaa Harpee sToro rasa ocymiecTiisiercd 3a CUST TEIIOrO IIOTOKA M3
AaHHOTO peakTopa. Takuke IOTOKM rasa BBIXOAAT M3 BTOPOM Napbl HApAUIENBHEIX PEAKTOPOB
NIEPBOTO MOPSJIKA.

BhipaGoTaHHas NpofyKups B peakTopax BTOPOIo IHOpAJKa Tak e, KaK B PEaKTOpax IMepBOro
TNOpsAzIKa, BEINEISETCs B 6I10ke pas/eNieHus ra3a M XXKMIKOCTH, H OXJIKAEHHEIN a3 U3 JBYX OTOKOB
OGBEAMHACTCS B OZMH M HalpABJIETCA B TEMIOOGMEHHNK, OGCTYKUBArOMAH CEYIONMHM peakTop
TpeThero mopsnka. IlodyyeHHBIH NPOAYKT M3 5TOTO peakTopa MOCHE €ro OXNaKIACHHI B
TEII00GMEHHHKE BEIIENAETCH B GI0KEe Pa3fe/ieHus ra3a ¥ HUIKUX IPOAYKTOB.

JKugkue NPONYKTH HANpPaBIAIOTCA HAa CKJIa[d TOTOBOM NPONYKLIMM WIH Ui AaibHEHIIei
nepepaboTku B ApyrHx 6iI0kax 3aBofia 110 nepepaGoTKe MPUPOJHOTO U IIOITyTHOTO He(TAHOTrO rasa,
a BBII(GJIGHHBIﬁ a3 B COCTaBe ra30B COYBK# HAIIPaBILACTCSI B 3HepreTqucm171 010K 3aBoja, rac upH
H606XOI[HMOCTI/I H3 HCTO MOIyT OBITH BBIACJ/ICHBI OOIIOJIHUTEIBHBIE COITYTCTBYIOUIHE MHPOAYKTEI,
OJHH U3 KOTOPHIX BOAOPOA.

3. BJaok cHHTe3a H3 CIHPTOB BHICOKOOKTAHOBOI'0 GEeH3MHA.

flap

k 4
Peaxunonnas,

BORA

Benaun
TO cRAZAd

Bewaun,

%

B ronnusnyio
CETE

e
Pegarguonnan
soaa

®p. £3-C4
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Brok CHHTe3a U3 CHHMPTOB BHICOKOOKTAHOBOIO GCH3MHA C HH3KHM COZep:KaHMeM OeHszolia ¥ Aypoda,

OT/IMYAeTCd TEM, YTO KATalM3aTop /Ui MONYYeHHS BBICOKOOKTZHOBHIX OCH3HMHOB HAarpeBalOT B
o

H30TEPMMYECKOM DEaKTope C TewIoBEIMH Tpybamu no Temneparypei 280-320°C. Ilpouecc

KOHTAKTHPOBaHKUA CBHIpbA C KaTajlM3aTOpPOM, HAarpeTbiM B H30TEPMHYCCKOM PCAKTOPE C TCINIOBBIMH

Tpy6Kkamu, ocymecT/sor npd gapnerms 0,1-1 MIla npu mopgade B peakTop CHIpbS ¢ 00BeMHOH
CKOpOCTHIO nofaus 1-5 4 ' (110 KuAKOCTH) ¥ MHEpPTHOTO Ta3a TpH 06HEMHOM ckopocTH ofauy 1000-
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-1
10000 4~ mocine wcnapeHus CHIpbA B MpemHATpeBaTene. B KauecTBe CHIPbS MCHONB3YIOTCS CIAPTHL
(Mcronb3opakbl TEXHOMOTHH, 3aIlIMINEHHBIC [IATEHTOM Ha w306peTenne HoMep Ne2440189).

VcnoBus npoeesieHAd mpoLecca:
T=360-420°C; P=1,0 MITa; W (110 ceipsio)=1,0-2,0 u!

AnmapatypHoe opopmiieHHe:IToNOYHEIN peakTop ¢ MCIOB30BAHMEM XONIOJHOTO KBEHYA,

Tokazarenu nponecca:

- Bexon 6ensuna — 95-105% Ha ucxoanyio ¢paximio Cs-Cy;.
- Kousepcusa meranona — 99-100%.
- IlpoumssoautensHocTs = 0,6 T 6eH3MHA/1 T KaTamU3aTOpa B Yac.

KaranuzaTop 11€0IMTHBIN:
MesxpereHepaunoHHsiii npober He menee 500 yacop.

~  O6muii cpok CITy:kObl He MeHee 2-X JIeT.
XAPAKTEPUCTHUKH ITOJYYAEMOI'O BEH3UHA

Bensun ¢ 1.0.U. 92-93 cnexyromero cocrapa:

KomnioneHTHI: % mMac.
Apomamuueckue y2neeo00pooul 38-40
Oneguner 2-3
Hagpmenwvr 12-15
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HpOIICCC B3aUMOJICHCTBUSA MOJIEKYJ Fa3a B peaKTope NpAMOr0o CHHTE3a alIKaHOB

KuHeTHuecKas SHeprus MONeKys I BbIpaxaeTcs GopMyIioi:
=mv2




Bo BpeMs JBHMXXKEHHS MOJEKYJbl COBEpLIAIOT CTOJIKHOBEHHA, U B pe3ylbTaTe 0OMEHa HMITyIbCaMH Y
OJIHHX MOJEKYJI CKOPOCTb yBEJIMYHBAETCS, y NPYTHMX yMeHbilaercs. IIpu 3TOM BBHINONHACTCS 3aKOH
COXpaHEHMS WMITYJIbCa, T.6. CyMMa HMILyJbCOB JO CTOJKHOBEHMA DaBHa KX CyMMe JO M IIOCIE
CTOJIKHOBeHHS. ECiM MBI 3alMIleM ypaBHeHHe o0OMeHa MMITYJIbCaMH MEKAY ABYMA MOJEKYJIAMH, TO 3TO
CTaHOBHUTCA OYEBHIHEIM. /2

mlvl+m2v2=mlv’1+m2v’

ITocne CTONKHOBEHHA M3MEHAIOTCA CKOPOCTH MOJIEKYH, CKOPOCTh OJHOM CTaHOBHTCA OOIbHIE, CKOPOCTh
npyro¥ MeHblle. B pesynbTate 3THX CTONKHOBEHHH B ra3e yCTaHABIMBACTCA pacnpeaeeHiHe MOICKYJI 1o
CKOpPOCTSM. MakcBe/ll yCTaHOBHJI 3TO PaclpefelNcHHe, ¥ OHO 3aBHCHT OT TemmepaTypsl. Uem Gosnblue
TeMIepaTypa rasa, TeM GOJIbIIe CTAHOBUTCS MOJIEKYJ1, ABHKYLIMXCA ¢ BBICOKOW CKOPOCTBIO.

3710 mOATBep)KAaeT ypaBHeHWe bojbliMaHa, KOTOPOE CBA3BIBACT TEMIIEpaTrypy rasa CO CKOPOCTBIO
MOJIEKYJI Fa3a, U, CIEI0BaTeNIbHO, C KHHETHIECKOM SHEPrHei.

E=3/2kT=mv2

rae k- koHcTaHTa, moctogHHas bonsnMaHa; /2;

T- TeMmieparypa rasa.

Ho B 3TOM ciiydae IpeanonaraioT HeKyIO CPEIHIOI0 CKOPOCTh ABIKEHUA MOIIEKYJI ra3a, i YT0 MOJICKYJIbI
rasa HCIBITHIBAIOT YHPYTHE CTOJKHOBEHMSA, TO €CTh MojeKyna He AehOPMHpYETCs, M BHYTPH e He
TPOUCXOIUT U3MEHEHUS COCTOSHHUA 3JIEKTPOHOB.

O1crona BUAHO, YTO CKOPOCTE MOJIEKYJI ra3a 3aBUCHUT OT TeMIIepaTyphl.

YeM BHIIIIE TEMIIEPATYpa ra3a, TeM O0JbLIE CKOPOCTH MOJIEKYJI ra3a.

Ecny noBHIIATH TeMIepaTypy rasa TO HACTYIMT MOMEHT, KOrJa MoOJeKynbl GyAyT HCHBITHIBATH
HEeyNpyrHe CTOJIKHOBEHHS, T.6. OHM HA4YHyT JAPYT Apyra CHauania Ae()OopMHIpOBATH, a 3aTeM H Pa3pyIlaTs.
DaxToM, TOATBEPKAAIOIIIM HEYIIpyrHe CTOJIKHOBEHHS, ABJISCTCS CBEUCHHE ra3a P HarpeBaHUy.
UcTOYHMKOM CBEUYEHHMS ABJIIETCA BO3OYK/ICHHE BHEIIHUX SICKTPOHOB MOJIEKYJ ra3a.

IIpu BO3BpAllEHHH JJIEKTPOHA U3 BO30YKIEHHOIO COCTOAHME B HOPMAllbHO® MCITYyCKaeTCs KBAHT CBETa.
OHeprus KBaHTa:

E=hy

h- xoHcTauTa nocrosuHas IlmaHka;

Y- 4aCTOTa UCITyCKaeMOTro CBETA.

JInst MOJIeKyJIBl METaHa pa3pyIueHHe MOJIEKYJIbl — 5TO OTIIETUISHHUE aT0Ma BOJOPOZa.

DHeprus, 3aTpayeHHas Ha 5TO OTIUEIUICHHE, Ha3EIBACTCS SHEPryA CBA3H. JTy SHEPTHIO HAJo 3aTpATHTS,
4TO6B! Pa3pYHIMTE 3Ty CBsI3b. [10CHe TOro, Kak aToM BOJAOPO/a OTIICIHMICH, BOSHHKACT [Ba BapHaHTa:

1. Jlze MoneKyiis! 63 aToMa BOAOPOAA (PaAMKaIbl) MOTYT COE/IUHHMTECS K 00pasoBaTh MOIEKYITy STaHa.
2. Mornexyna 6e3 atoma BOAOpofa (pafuKall) COCAMHAETCS C aTOMOM BOJOPO/ia U BHOBB CTaHOBHTCH
MOJIEKYJIOH METaHa.

MOXHO IIPETIONOKHTh, YTO STH IIPOLECCH PAaBHOBEPOATHBL. TOrja MOABIAIOTCH MPORYKIEI PeaKiiH
3TaH U BOIOPO.

2CH4=C2H6+H2

TIpakTuka nokasana, 4To I OCYIISCTRICHHs TaKOM peaKijui Hy>KHBI TCMIIEpAaTyphl HC MEHEES 2000°C u
BBICOKHE OAaBJICHHS, OT KOTOPBIX 6y,ueT 3aBHCETh BBIXO/J MMPOAYKTOB peaKiyu.

Janee, ecnu GyayT CTalKHMBaTBCS MOJICKYJIBI 5TaHa, TO OHH MOTYT 0OBeAMHUTECA B MOJIEKYJiBl OyTaHa
WM pPOMaHa, HO 9TH MPOLIECCH OKA3bIBAIOTCS COBCEM MAIOBEPOSTHBIMH.

TakuM 06pa3oM, TEIUIOBOE aKTHBHPOBAHHE MOJIEKYII C OYeHb HM3KOH BEPOATHOCTBIO MOXKCT NPUBECTH K
o6pa3oBaHuIo 60Jiee CIOMKHBIX MONEKYIL, 9EM 3TaH.

D10 GyeT POMCXOIHTH, €Cli 0GPa30BaHHEIE MOMEKYJIB! GBICTPO BRIBOJMTE U3 30HBI MPEBPAUICHUA, T.C.
OXJIAKAATh.-

3HauuT, YTOOBl OCYIIECTBUTH 3Ty DPEAKUMIO W IIOIYy4YMTH NPOAYKTHI, HEOOXOIMMO MOJIEKYJIBI Tasa
HEPCBECTH B BO30OYMACHHOE COCTOAHHE

Jlyqimum crocoGoM 3TO caellaTh SBIAETCA ra3oBbId pasps.

-11-



CyIecTByeT MHOKXECTBO BHIOB [4a30BBIX Pa3psjioB, HO Il OCYIIECTBIEHMS TEXHOJOIMH XUMHUYECKIX
TpeBpalieHui Haubolee MOTXONSIINM ABIAETCS GapbepHEIit pasps .

baphepHBIii rasoBbli pasps/l CymIeCTBYeT MeXIy AByMs SNEKTPOJAMH, M OMH SJIEKTPOJ OTHENEH OT
APYTroro Au3JIEKTPHIECKUM Gapbepom.

OtuM GapeepoM ABJIAETCA 06O MaTEpHaI ¢ IIIOXOM 3JEKTPONPOBOAHOCTHIO.

B MexanekTpomHOM HpOCTPaHCTBE MONEKYNBI TIa3a COBEPIIAIOT GecropafoYHOE, Xa0THYECKOE
JBWKEHHE, €70 Ha3bIBAIOT GPOYHOBCKOE.

Ilpu HanOXeHMM HANpSHKEHHS HAa IEKTPOMBI BOHHKAET SIEKTPHYCCKOE IIONE, M JOKEH MOABHTCS
NEKTpUdeCcKui Tok. IIpy yBenmuenuy HanpskeHUs BHaYalle NPOMCXOMT TIONAPH3ALMS MOIEKYIl [asa |
AudneKTpHUeckoro 6apbepa. Ilonspu3oBaHHbIE MOJIEKYIIbL IO/ ACHCTBHEM SMEKTPHUECKOrO TOJS HATHYT
ABUIaTbCSA K IEKTPOAAaM U GyIyT NEPEHOCUTH 3apsfbL, T.C. MOSBIIETCS cabbiii 3mexTpuyeckuii Tok. [lo
3akoHy OMa TOK paBeH:

I=U/R;

rae U-HanpskeHHe B BOJIBTAX;

R- Srextpuueckoe conpoTupneHue MoIIpU30BaHHEIX Fa3a 1 6apsepa.

B cBoro ouepens HanpskeHHEe PaBHO:

U=Ed;

E- HanpsyKkeHHOCTD SNIEKTPHYECKOro HOJIA;

d- PaccrosHue Mexay JIeKTPOJaMH.

E=Fq

F — cuna snextpryeckoro nojis, AeHCTBYIONIAS HA 3PS/ B MEKIJIEKTPOIHOM MPOCTPAHCTBRE;

q — 3apAl B MEKIICKTPOJHOM IPOCTPAHCTRE.

HanpspkeHHOCTE — 3TO CHNIa 3MEKTPHYECKOTO IONS, & HANpKEHWE — 3TO CHIla, YMHOXEHHas Ha
paccrosHue, pafoTa mo mepeHOCY 3apAfia MexAy SNeKTpofamu. PaGota — 3TO SHEprus, 3HAUMT,
SJIEKTPUYECKOE TOJIE — 3TO DHEPrHs, KOTOpad IepefaeTcs 3apafaM. 3apsag — 5TO HOH HIIH SJIEKTPOH.

Ilpu yBenu4eHWH HaNpsKEHHMA HACTYIIAeT MOMEHT, KOTJIa SJIEKTPOHBI, HAXOSAIIMECH B HEHTPATBHOM
9J1eKTpo/le (KaTone), HAYMHAIOT €r0 MOKMIATh M BHUIETATh B MEKAIEKTPOJHOE NMPOCTPAHCTBO. 3TOT
HPOLIECC HA3bIBACTCs SMHCCHEH >1MeKTpoHOB. Ha MX BEIXOJ ¢ SJIEKTPOJa HANO 3aTPaTUTh SHEPTHIO. D1a
SHEPrus Ha3bIBaeTCA pabOTOM BBIXOA 37IEKTPOHA H COCTABIIAET 4-5 3JIEKTPOHBOIIBT.

[Tonae B MEX3MEKTPOHOE MPOCTPAHCTBO, HIEKTPOH IO ACHCTBHEM SIIEKTPHUYECKOTO IO YCKOPIETCH,
KaK B 3JIEKTPOHHOM YCKOPHTENE, YBEIIMIABACT CBOIO KHHETHYECKYIO SHepruio. [Ips 3TOM OH HeH30EXKHO
CTOJIKHETCA ¢ MOJIEKyJoH rasa. Eciu ero sHeprus okaxkercs 6oJble SHEPIHH CBA3M MEXIY aTOMaMH
yTJIepoza M BOIOPOZaA, OH Pa3pyHIUT S5TY CBA3b.

B pesysipTate 3TOrO0 pa3spyumieHUs IOIYYHTCs ABa paipKalia: aToM BOAOPOJA H YacTh MONEKYJIBI MeTaHa
6e3 aroma Bogopona. Ecitu ero sHeprus GyneT BelHKa, TO H3 PafHKaNOB OH MOXET BBHIOUTH 3JIEKTPOHBL.
OHu Ha3bIBaIOTCA BTOPHYHBIMH DJI€KTPOHAMH.

Takum oOpazoM, B MEXIIEKTPOTHOM MPOCTPAHCTBE B PE3YNbTATe BO3NEHCTBHA SJIEKTPUYECKOrO IMONA
MOSIBJIAIOTCH MOHBI BOZIOPO/Ia M OCTATKH MOJIEKYNbI MeTaHa. KpoMe 3TOro NMosBIisIoTCsS Kak MHHUMYM JiBa
BTOPUYHBIX 3JIEKTPOHA, KOTOPBIC YCKOPSIOTCS W IPU CTOJKHOBEHWH MOTYT BHIOHTH YETHIPE 3IEKTPOHE,
YEThIpE — BOCEMB SICKTPOHOB H T.JI.

Ipotiecc GyAeT MPOUCXOAUTH JTaBHHOOOPA3HO, IO TEX TOP, HOKa SHEPrUH 3JIeKTPHYECKOro nmois Oyaer
JOCTATOYHO /11 MOHH3ALHM KOJTMYECTBA MOJIEKYJI, HAXOIAIINXCS B MEXKIIEKTPOJHOM IPOCTPAHCTBE.

B pesynbTare STHX IPOLIECCOB YCTaHABIMBACTCd TOK, KOTOPBIM XapaKTEepHU3yeT MOLIHOCTh
[POTEKAIOIIETO IpOLiecca, M, CIEJOBATENbHO, KOIMYECTBO MPEBPAIEHHH, KOTOPHIE MPETEPIEBAIOT
MOJIEKYJIBI T'a33, HAXOAALNECH MEXIY MNICKTPOIAMH.

P=UI — momsocTh ra30Boro paspsia.
MomHOCTh, YMHOXKEHHas Ha BpeMsi, HMOKa3bIBaeT, CKOJIBKO SHEPIMH B ra3’0BOM paspsie 3aTpadeHO Ha

XMMHYECKHE NPEeBpalleHHs B Fa30BOM PeaKTope.
E=Pt=Ulr (xunoBaTT 4achl)
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Taxum obpazom, B rasoBom paspsze.

1. IIporcXOaUT aKTHBALIUS MOJIEKYIT F'a3a.

2. OHa NpPOMCXOIWMT OT BO3NEHCTBHA SITEKTPOHOB Ha MOJNEKYM bl rasa Gomee sdiexTHBHO, uem IpU
TEIUIOBOM BO3ZICHCTBHH.

3. CreneHp aKTMBaUMM 3aBHCHT OT HANPKCHHS MEKTPHYECKOro MOMA, M TOSTOMY STOT MPOLECC
YIIPaBIIsIEMBIii.

Kaxk mokaszana npakrtuka, Temmeparypa B peakTope He oAHMMaeTcs Bbime 250 0

B npoayxrax peakiu MOKHO IO JKeIaHHIO IOIYYHTH GONBIION CNIEKTP BEMIECTB, NPUYEM CENEKTUBHO C
BBICOKHM BhIXOAOM. C.

Pacxon sueprum cocraBnser mma pasHbix BemectB or 0,2 JO 5 KMIOBATT YacoB Ha KMJIOIpamMM
HNPOIYKIMH.

Husnexrpuueckuii Gaphep MOXKET HrpaTh pPONb KAaTalM3aTopa M OHPENENSTh BBIXOX M KadecTBO
TIPOXYKLIHH.

I[Iponecc MOXeT NPOU3BOUTHCA TIPH JIFOOBIX JABJICHHAX.

Pacuer 3atpar sHeprum Ha obpa3oBaHHME AIKAHOB (KHAKOE COCTOSHHME) M3 MOJEKYN METaHa, 3TaHa,
npomnaxa, 6yraHa.

Meran, sTan, nponad K 6yTaH, COCTABNIAIONME OCHOBHYIO YacTh IMPUPOMHOrO M MOMYTHOTO He(TSIHOIO,
rasa npy oOBIYHBIX YCIOBUSX HAXOAATCS B Ta3000pa3HOM COCTOSHHMH.

Cnenyromi B TOMOIIOTHYEGCKOM psAfe TpedelbHBIX YITEBOJAOPOAOB (AIKAHOB) IIEHTAH MMEET
TeMIIepaTypy KuIeHus (koHaeHcauu) 35°C, oTnu4aercs OT ra3000pa3sHbIX alTKaHOB JJTHHOM MOJICKYJTBL.
B nexTane nATh aTOMOB yTilepoJa COeIHHEHBI B YTIICPOIHYIO LIETib.

Monekynsl yriieBOAOPOAOB C UIMHOW Liemd 5 aTOMOB yriiepoAa MW Gojlee SBIAIOTCH SKHIKHMM
YIJIEBOJIOPOIAMH. '
Jns Toro 4to0pl 0OBEIMHITE MOJIEKYJIEI METaHa, TaHa, IIPolaHa, OyTaHa M MOYYUTh YIIIEBOAOPOABL, ¥
KOTOPBIX AJIMHA MOJIEKYJ/Ibl YBeJIMYUTCS A0 IIATH aTOMOB U 6oltee, He0OXOOUMO 3aTPATUTh SHEPTHIO.

O¢deKkTHBHBIM CIIOCOGOM BBEIECHHS SHEPTHM B ra3bl SBISECTCA Ta30BBIH pa3psl B SMeKTPHYCCKOM IOJE.
I'azoBeiii pa3psx — 3TO TMOTOK SIIEKTPOHOB, KOTOpHIM HOHHW3HpYeT MOJIEKYJIBI rasa. B pesynerare
HOHM3AIMK Ha peakTopax ¢ GapbepHBIM ra30BBIM pa3pAoM MeTaH TepsaeT OJHH aToM Bojgopoza. JIpe
HOHU3UPOBAHHBIE MOJIEKYJIBI MeTaHa O0BETUHAIOTCA B MOJIEKYITy 3TaHa, IIPH 3TOM I0JIy4aeTCs BOAOPO/.
2CH4= C2H6+H

JlaHHas 3HI0TEpPMHYECKas peaKiys MpoTekaeT ¢ noromenneM temna. AH=15,54 kxan/Moins — TEIIOBOH
s¢pdexr peakuuu. B naHHOM ciydae TpeOyercs 3aTpaTHTh Ha obpasoBanue 30 r 5TaHa (ITpaMM MOIIb)
15,54 kxan (kunokanopui).

2

DHeprus 3MEeKTPAYECKOro MO PaCCYUTHIBAIOTCA 10 opMyJIe:

Esn.=Ult, xkunosarT B 9ac (kB1/4ac),

rae U - Hanpsbkenue, BoisT (B),

I -Tok, ammep (A),

t -BpeMsi BO3IECTBHSA HIEKTPHYECKOro IO Ha ras, (4ac).

AKTHBHpPOBaHHME MOJIEKYJI Ta3a B MEXKIJICKTPOIHOM MPOCTPAHCTBE ra30BOro paspsaja.
[ox OelcTBHEM 3IEKTPUYECKOro IOJA M3 KaToa BBUICTAIOT SNEKTPOHBI (3MHCCHs 37ekTpoHOB). Ha
SMECCHIO JIeKTPOHOB 3aTPauMBaeTCs 3HEprys. OTa SHEprHsa HasbpiBaeTcs “paboTa BBIXOIA 97€KTPOHOB™.
Ee BelnuunHa COCTARIAET ~ 3-5 3JIEKTPOHBONBT M 3aBUCHT OT BHJIAa MaTepHalia, U3 KOTOPOrO M3TOTOBJICH
snextpod. Tak kak 5I€KTpOIBI H3rOTaBIHMBAIOT M3 MeTajlIa, “paboTa BBIXOJA SIEKTPOHOB” COCTABILIET ~
4 3nexTpoHBONET (3B).

DNEeKTPOHEI, BBULEAIINE W3 SIEKTPOJla M OKa3aBUIMECS B MEXJ/IEKTPOJHOM MPOCTPAHCTBE, IIOA
AElCTBHEM 5JIEKTPHYECKOTO MO YCKOPSIOTCS U TPHOGPETAIOT SHEPIMIO, CIOCOGHYI0 OTOPBATh aTOMbI
BOZOpOIA B MOJIEKYJie METaHa, TO €CTh IPEBLICHTh SHEPTHIO HOHU3AIMU MOJIEKYII rasa. 3ta 3HEprud
HOHM3AIMH cocTaBisgeT okosio 6000-8000 snexTponBoibT (3B). IlpH 3TOM MOJEKyna MeTraHa B MOMEHT
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CTOJIKHOBEHHS C 3JIEKTPOHOM MOKET 006/1anaTs HU3KOM KMHETHYECKOM SHepruei (xomomuelii ras). IToce
OTpbiBa aTOMOB BOZIOPO/Ia OCTABIIHECH] YaCTH O0BEAMHSIOTCS B MOJIEKYITy 3TaHa.

IIporiecc akTUBMpOBaHMA M OOHEAMHEHHUS MONEKYJ MOXET HPOMCXOAMTH Ge3 HarpeBa rasa IOYTH MpH
KOMHATHOH TeMIlepaType, NO3TOMY M IPOBEJCHHA peaklMH B [a30BOM paspsaae He Tpebyercs
pasorpesath ra3. Ho nocne CTOIKHOBEHHS C JEKTPOHOM YacTh SHEPTHH NepeJaeTcsa MOJIEKYJIe rasa.
Monekyna rasa uid o6pa3oBaBLIMICA MOH HaYHHAIOT IBUTaThcA GhICTpee. DTO YBENHMYEHHE CKOPOCTH
JBIKCHHUS MOJIEKYJT I'a3a H MOHOB PETMCTPHPYETCA TEPMOMETPOM KaK YBEJIHUSHHE TeMIiepaTypsl rasa. B
Tpoliecce NpeBpalleHua TeMIIepaTypa rasa He mojgHuMaeTtcd Boime 250°C.

s Toro urobel O6paTHBIA mpoLiecC peKOMOHMHAIMM HOHOB HE TPOMCXOAMI OBICTpO, TpebyeTcs
onTHMaibHad TeMneparypa. Ilpuy moMmoIny peryaMpoBKHM NMOJAYM SHEPIHH B ra30BBIM pa3psl MOXKHO
- YNPaBIsATh NPOLECCOM 0OBETNHEHH MOJIEKYJT B JTTHHHOLIETIOYEYHBIE MOJIEKYJIbI.

TIpoBesieM pacHeT 3aTpaT SHepriM Ha obpa3oBanye StaHa u3 1000 M3

CH wnu 714,286 xr merana. Boxom stama — 669,851 xr. Ha oOpazoBanme 5TaHa M3 MeTaHa
sarpaunpaetca 0,34x106 xxan wm 395,3 ker/4ac. Jlanee, eclu NPONMYCTUTE 3JIEKTPHUESCKUI TOK depes
ras, U3 oOpa3oBaBIIerocs 3TaHa ¥ MeTaHa o6pasyeTcs mpornaH:

4+ C2H6= C3H8+H

ITpu sToM nornomaercs H=13,31 kxan/mons.

2

U u3 nByx monexyn 3taHa obpasyercs GyTaH:

2C2H6= C4H10+H

H=8,33 kkan/mons

2

Ha oOwpemuHeHHMe OBYX MOJEKYN 3TaHa moTpeOyercs NMOYTH B [Ba pa3a MEHBIIE 3HEPrdH, 4eM Ha
obbeiMHeHHe MoJleKys MeTaHa. [focne 5Toro B ra3oBoii cpefe MPUCYTCTBYIOT MOJICKYNIEI METaHa, STaHa,
TIPOTIaHa, M YHCIIO BAPHAHTOB 00pa3oBaHMA MOJIEKYJ YBEINYHBACTCS.

Ecnu mocMoTpersh, Kak NPOMCXOAWT YIUVIMHEHWE LENM YITIEBOAOPOHd, MBI MOJIydacM Dsf IapajuieibHO
MPOTEKAOIUX PeaKIHH:

2CH4= C2H6+H

AH =15,54 kkan/mons

2

CH4+ C2H6= C3H8+H

H=13,31 xxam/momnn

2

CH4+ C3H8= C4H10+H

H=10 kxan/monb

2

CH4+ C4H10= C5H12+4H

H=15,06 xxan/mMoun

2

B xone peaxuyu 00pazoBaHHs NICHTaHA W3 METaHa MOJIy4aeTcs EeHTaH U YeThIPe MOJIEKYJIbl BOOOPOJR.
5CH4= C5HI12+4H

3arparsl sHepruu cocTapiat H=54,45 kxan/mMonk.

Ha moiydyeHWe IeHTaHa MO peakuud (5) ONHOMOMEHTHO NOTpeGoBaIOCH Gbl 3aTpaTHTH H=54,45
KKaJ/MoJib. EC/M 5TOT mpoliece MPOBOAMTH TOSTAIHO (peakiuy 1-4), To Ha KakK/Ablii STan 3aTpavHBacTCs
MeHbILe SHepruu. B Takom cioydae He TpeGyercs cpasy BBOJMTb GONBLIOE KOIHMYECTBO SHEPIHH. ]%
razopoM pa3psaje NPOMCXOAWT CaMOpPEryIHMpOBaHHE, CTyNEHYaToe IPEBPAIICHHE METaHa B JKHAKHH
HEHTaH.

DTOT NpouecC YMIMHEeHHs Lemu OyAeT NPOAOJLKAThCA A0 00pasoBaHMA TBEPABIX WM CMOJIHCTBIX
BemmecTB. YToGBl 3TOr0 He [OIYCTHTh, 4epes HEKOTopoe Bpems TpebyeTcs oxnamuts ras. Ilpu stom
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XKMIKME BellecTBa, 0oGpa3soBaBIIMECs B NpoLecce, KOHACHCHPYIOTCA M TPEBPAIIAIOICH B IKUIKHE
yFJIeBOI[OPOI[BI.

IIpouecc cxuranuns obpasyrolerocs BOAOPOAa:

H2+202=H2

H=57,79 kxan/mons. O

Tak kak cxxuraercs getpipe MO BOZOpOAA, TO Bhigensercd 231,16 kkan, T.e. B 4 pa3za Ooiblile, yeM
3aTpaueHo. Peakuuu ¢ METaHOM NOKA3EIBAIOT, YTO 4YeM GojbIne MOJEKYJBI, TeM MeHbIIe TpeGyercd
SHEpPrumM Ha HX 06’BGIII/IHGHPIC. 310 O3HaA4acT, 9YTO B LIEJIOM CHCTEMa BI:I6I/IpaCT IIyTh, TA€ BCTPETHUT
MCHbBI1IIEE CONPOTUBJICHHUE. 310 COOTBETCTBYET HU3BECTHOMY INPUHITHITY HAHMCHBLICTO I[eﬁCTBHH.

Ecnu Hanmcats o6mryio ¢opMyity i o6pa3oBaHus YIIeBoAopoaa oG0H MIHHS LElH, TO BUHO, YTO B
pesylbTaTe MONy4YaeTcs YINEBOAOPOL M BOAOPOA B KommdectBe (n-1), rme n — 370 [ANHMHA
YIIIEBOAOPOAHOH LENH.

nCH4 = CnH2n+2 + (n-1)H

3aTpatsl 9Hepruy Ha 06pasoBaHue OKTaHa, n=8

2

8CH4=C8H18+7H

Temnosoii a¢dexrt peaxunu (3arpaunsaercs): H=93,32 kxan/mons, (1 Mons 114 ).

2

B pesynbrate cxuranus 7 moneii obpasyromierocs npd 3ToM Bopopona Beimemserca 404,6 xxan, B 4,3
pasa Goiblle, 4eM 3aTPauHBaEcTCH.

1 xBt/9ac=8 598 400 kan =36 000 000 k.

IlposeneM pacuer 3aTpaT SHEPIMH B COOTBETCTBHMH C TEPMOAMHAMHYECKMMHM IlapaMeTpaMH Ha
obpasoBaHue OKTaHa (KuIKOe cocrosnue) U3 Metana Ha 1000 M3 wm 714,286 xr. Ilomyuaem 636,16 kr
oxrana. Ha o6pasosanue okxtana uz 1000 m3

MeTaHa 3arpauyuBaercd 61 kBt/uac snekTpuueckoit smeprum. Yem Oounbie [MHA TOMYyYaeMBIX
YIJIEBOJOPOAOB, TEM MEHBIIIE YAeIbHbIEC 3aTPaThL.

B nmepBoli uYacTH mMOKa3zaHO, YTO BO3MOXKHO YIJHHEHHE LEMH YIIIEBOJOPOAa, M PacCUHTAHEI
SHepreTUdeckue 3aTpathl. BaxHO 3HaTh, OT 4Yero 3aBHCHT IIMHA LEIH, KaKWe YIJIEBOJOPOAB! H IIpH
KaKHUX I1apaMerpax MOXKHO IIOJIyYUTh YITICBOAOPOAI Hy:KHOH IUTHHBL

Ob61mas popmyna o6pazoBaHHs YIIIeBOIOPOIOB.

nCH4 = CnH2n+2 + (n-1)H

1€ N-KOJTMYECTBO AaTOMOB B YTIIEBOIOPOAE.

2 E

[Ipeanonaraercs, 4TO AN YAJIWHEHHS YITICBOHOPOAHOM IETIM METaH JOIDKCH IOTEPATH OBMH aToM
BOZIOPO/Ia ¥ HPEBPATUTECS B paiukall. DTO NPOUCXOAUT MO ACHCTBHEM IEKTPUUECKOro nojid. Ilpu sTom
sxeprusa noapoautcd u3sHe - EBu.=UIt. JIna pacdera IpeAnojaraeTcsa, Yr0 Ha pa3pbiB CBA3H SHEPrus
3aTpayMBaeTCs - SHAOTEPMHUYECKas peakuys, Ipy 00pa3oBaHUHM BEIAEIAETCA - S9K30TEPMHUYECKAsT PEaKIMs.

Ha oTpbie aToMa BOZOpOAa B METaHE M YIIICBOJOPOC NPH POCTE JIMHEI LIETIH 3aTPAYHBACTCS SHEPIHA —
el= €3=99 kkan/r-atoM. IIpu o6pazoBanuu csazu npu ymmaeHun C-C e2=85 kkan/r-atom u H-H e4
=104 xka/r-aToM HEPTHS BHIJENACTCS, COOTBETCTBEHHO €2 K €4. FI3MeHeHHe NOTHON SHEPTHH CHCTEMEI
npeacTasieHo ¢opmynoi (1).

B MeTtaHe nonHas 3Heprus cBs3u EMeT cOCTaBIIAET YEThIpe CBA3H

C-H Emer=4nel.

B yriesomopone Bcero kommudectBo cBsize C-C coctaBur (n-1), MO3TOMy MONHAs SHEPruA CBA3eH
COCTaBUT

Ec-c=(n-1)e2.

Konnuectso cBaseit C-H B o6pazoBaBmieMcs yIIeBOIOPOAE COCTABHT (2n+2), MO3TOMY MOJIHAA SHEPrus
CBA3EH

Ec-u=(2n+2)e3.
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IIpu ynnuaenun uemu obpasyerca Bogopon u ceszu H-H, konuuectso Monexyn Bomoposa csseit H-H
cocTaBHT (n-1), ¥ 9HEPruUs CBs3eli aTOMOB BOJOPOJIA PaBHA

En-u=(n-1)e4.

ITonHas 5Heprus CUCTEMBI COCTABHT:

E nonnas=EBn- No 4nel+ No/n[(n-1)e2+(2n+2)e3]+ No(n-1)/n (n-1)e4+ No 3/2kT+n(Qa-Qd) (1)

Iocne ynpomenuii mony4aem GopMyIty A pacyera JTHHEI LEH:

n= 1+ (EBn. /2¢e1- e2-e4) (2)

W3 Gopmymnel caenyet, 9T0 MTHHA LEITH 3aBHCHT OT JIEKTPHYECKOH SHEPruy ra3oBOro paspiia, a TakkKe
OT COOTHOIIEHMs SHEPT Ui CBA3M MEXy aTOMaMHM YIJIeposia M Bogopoza €2, e4.

Ecmu EH.=0, T.e. sHeprus He MOABOAKTCS, TOra n=1. IT0 03HaYaEeT, YTO METaH OCTAICs 63 H3MEHEHHS.
Hna obpasoaHus okTaHa n=8 HEOOXOAMMOE KOIMYECTBO MOIBEACHHOW OICKTPHYECKOH SHEPIHH
paccuuThiBaeTcs no Gopmyne (2).

n= 8=1+ (EpH. /198-85-104)=1+ Epn. /9

Ern. =63 xxan umu 0,007 kBr/gac snektpuyeckoii sHeprud Ha nomydenue 114 rpamm okrana wim 0,0614
kBT/4ac Ha momydeHde 1 xr okraHa. YeM Golnbilie OJBEACHHAs JIEKTPUUYECKAA SHEPTHi, TeM GoJblie
IUIMHA YIIIepOIHOM LienH.

Pacuet 3arpaT 5Hepruu Ha oOpa3oBaHHe OKTaHa (JKHIKOe COCTOsHKE) U3 MeTana Ha 1000 M3 wiu 714,286
Kr: 636, 16 xr oxrana. Ha o6pazoBanue okrana u3 1000 M3

MeTaHa 3arpaudBaercs 39 kBt/uac snmexTpudeckod sHepruum. Uem OGosibllle AJIMHA IOJTy4a€MBIX
YIJIEBOJOPO/IOB, TEM MeHbLIe yJelbHble 3aTpaThl. IIpuMeHeHHe KaTaju3aTopa TakKe YMEHbBIIAET
SHEPreTHYeCKUe 3aTparhl.

5. BJIOK cOBMECTHO# nepepaGoTKH AJKAHOB H CHHPTOB.

TEeXHONOTHST TPOM3BOACTBA  BHICOKOOKTAHOBBIX ~ O€H3HHOB IIyT€M COBMECTHOH  mepepaGoTKH
YIJICBOAOPOAHBIX (ppakimit ¥ KUCIOPOA-COAEPIKAUIETO CHIPhSL.
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[Ipennaraerca HOBas TEXHONOTHS HNPOU3BOACTBA BHICOKOOKTAHOBHIX OEH3MHOB, 3aKIIOYAlOmasics B
COBMECTHOW TNepepaGoTke YINEeBONOPOAHBIX (pakuMii M KHCIOPOACOAEPKAEro (OKCHTEHAHTHOIO)
CBIPB, KOTOpas HMEET OUEBH/IHBIE IPEUMYLIECTBA [0 CPABHEHHIO C H3BECTHHIMH TEXHOJIOTHAMH.
Pudopmunr aengerca Haubonee PacHpOCTPAHEHHHEIM METONOM KATAIMTHYECKOTO 06IaropakuBaHHA
NPAMOTOHHBIX GEH3MHOB. YCTaHOBKH KaTaIHTHYSCKOrO PHPOPMHHIa HMEIOTCH NPAaKTHYECKH HAa BCEX
OTEYeCTBEHHBIX M 3apybexHbIX HedTenepepabaTsiBatommx 3aBogax. Ho B TO ke BpeMs 3TOT MPOLECC
obnafaeT pAAOM HENOCTAaTKOB, HEOOXOOMMOCTh YBENHUYEHHMSA OKTAHOBOTO 4Hcia pudopMaTa BeAeT K
CHIXKCHHIO BBIXOJA >KHMAKOIO NPOAYKTa MpPHU POCTE NONH HEXKeNaTelbHBIX ra3000pa3sHbIX MPOMYKTOB:
HOBBILIEHHOE COJEP:KaHHWEe apOMATHUYECKUX YTIISBONOPOAOB B GEH3MHAX KATAIUTHYECKOrO PH(POPMHHTa;
WCTIONIb30BaHWE JIOPOTOCTOSAINMX IUIATHHOBBIX KAaTaM3aTOpOB; Ha mepepaboTKe Mmojaercs y3Kas
yrnesojgopoasas ¢pakims 85-180°C.

Jna  ycTpaHeHHs yKa3saHHBIX HefocTaTkax pudopmmHra Obuiki  pa3paboTaHBl  TEXHOJIOTHH
OMHOCTAIMHHOTO OGIArOPaKMBAHMS HH3KOCOPTHBIX (IPAMOTOHHBIX) OEH3MHOB 6€3 HCIIONB30BaHHA
BOAOPOAA U JIOPOTOCTONIIHNX TUIATHHOBEIX KatamuzaTopoB: Tiiia BUMT u Lleodopmunr (HULT «eocu»
Poccuiickoii akagemun Hayk, HopocuOupck). OgHako HEAOCTATKOM 3THUX TEXHOJOTHH ABIACTCH HH3KHM
BBIXOJ{ GEH3HHOB 110 CpaBHEHHIO ¢ mpoueccoM pudopmunra (80-85% s AU-80, 60-75% mna AW-92 u
Bcero b 55-60% i AM-95), 3aBucumocTs BeIxona 6eH3uHa ¢ PHUKCHPOBaHHBIM OKTaHOBBIM YHCIIOM
OT COCTaBa CHIPbs H BBICOKOE CojiepskaHHe B KOHeUHOM npoxaykre 6enzomna (ot 4 go 10%).

VkaszaHHple npoOieMBI pelaeT TEXHONOTHSA, 3aKIIOYalomaincs B COBMECTHOH mepepaboTKe IMPOKHX
YIJIEBOJOPOAHBIX (paKiii H OKCHICHAHTHOTO ChHIPbsS, KOTOpas, B OTIMYMe OT pUGOpPMHHIa H
«eodopmunray/BUMT, mo3BolisieT HAOBECTH BBIXOJA TOBAPHOTO BBEICOKQOKTAaHOBOro OeH3uHa mo 98-
100% Ha B3STy10 HCXOJIHYIO YTIIeBOAOpOAHYIO (ppakumio H.K. -140/180 rpamycos. B naHHoit TexHOnoruu
HE MCIONB3YeTCs BOAOPOA U AOPOTOCTOAIIME KaTaJli3aToPHI C ComepKaHueM O61aropoJHbIX METaJlIOB, a
razoo0pa3oBaHUe CBEICHO K MUHUMYMY.

IMpuHIMNMaNbHOE OTIMYME TMpeANaraéMoi TEXHOJNOIMH — HCIONB30BAHME JBYX BHOB CBIDbS.
[MepepaboTke MoABEpraroTCs MHPOKHE YIIeBOpoHble ¢pakiuy H.K.-140/180 rpamycos (mpaMOrOHHBIH
" OeH3uH, CTaOMNIBHBIM ra3oBBIH OEH3MH K.T.I.) COBMECTHO C KHCIOPOJACOAEDMAIIMMH COEIHHEHUAMHM:
coupramu C1-C4 (MeTaHONI-METAHON-CHIpEl], 3TaHOJ, STaHOJ-CHIpell, IPONaHol], OyTaHON, OTXOHbI
CIIHPTOBOrO IIPOM3BOACTBA M.T.IL), NPOCTBIMH 3(QHpaMH H.T.I. YCIOBHS MPOBEJICHHS [POLIECCa:
temmepaTryphl — 350-450°C, nasnenwe — 0,5-1,5 MIla. MexpereHepaloHHEIH nepuon paGoTel
KaTanusaTopa — He MeHee 500 4acoB, pereHepalyd — OKMCIMTENBbHad, Bo3gyxoM Jio 550°C, cpok
SKCIUIyaTalldiy KaTaju3aTopa — 2 rofa, KaTalu3aTop — LEOJIUTOCOAEPIKAIIHH.

Mponecc orpaGoTan Ha SKCIEPHMEHTANGHBIX YCTaHOBKAaX, OCH3MHEIL, TONyJaeMble IO YKa3aHHOH
TEXHOJIOFMHM, NpoluIH anmpobaumio B HMcnbitatensHoli naboparopun Hedrenmponykros OO0 «Jlykoin-
Huxeropoauedreopreuntes» 1 OAO « BHUHM HII». Kak BUAHO 13 CXEMBI, C LeJIbIO MIOBBIICHKA BBIXOAA
1eneBoif (hpaKiuy — KOMIIOHEHTa BHICOKOOKTAHOBOIO GeH3MHA — YCTaHOBKA PU(OPMHHIa JIONONHEHA
y3I0M apoMaTH3alid OTBOJAWMMBIX Ta30B Jierasallii M CTalWIuM3aiH, CoAepXKallux bonee 40%
HeTpeIelIbHbIX YTIEBOAOPO/IOB. -

VkazaHHas TEXHONOTHS MOKeT OBITh TpAMEHEHa KaKk [UId TOJy4eHHs BBICOKOOKTAHOBOIO
aBTOMOGHIBbHOTO Gensuna EBpo-5, Tak | Ui IPOM3BOJCTBA ocTpofedmmuTHOro B PO apuabensuna B-92
JOTIONHUTEIFHBIM KOMIIayHAMpoBaHueM aBToOeH3MHa ¢ TOC M BBICOKOOKTaHOBBIMHM TPHCAJIKaMy

(HarpuMep, ¢ TOIyOIIOM).
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6. Baox HOJYYEeHHAS TH3EJIbHOI'0 TONJIHBA.

IIpy TIPOM3BOACTBE AM3EILHOTO TOIUIMBA Kommanua «GTL» npHMeHseT IIMPOKO PACIpPOCTPaHEHHYIO
JBYXKOJIOHHYIO CX€MY Pa3rOHKHM YITIeBOAOPOAHBIX ¢paximid. IIponiecc mpoBoAsT mpH TeMiepaTypax
400-450 0

C u napnenun 2-2,2 MI1a.

INpunnunuansHoe oingue TexHonoruy Komnanum « GTL» sakmro4aroTes B:

IIpuMeHeHHH 0COGON KOHCTPYKUMM KOJIOHHOTO obopymoBanus, obecredrBatonmiedi MaKCHMalbHBIA
MaccoOOMEH TP ONITUMAJTBHBIX COTIPOTHUBIICHMSAX KOHTAKTHPYIOHIUX CPeJ;

MakcHMaJIbHOM aBTOMAaTH3allMi TPOLIECCa ¢ MCIONB30BaHHeM [0 10-TH airopMTMOB aBTOMATHYECKOH
aBapHIHOM OCTAHOBKH 060OPYJOBaHHUS C LEJIbIO TIOBKIIICHHS TeXHOTeHHOH 6€30I1acHOCTH POLecca;
BhIcoKoii 3Hepro3¢heKTHBHOCTH MPOLECCa 3a CYeT KOHCTPYKIMH KOJIOHHOTO 0GOpy/10BaHHUsL.

7. Bniok apomaTH3anHM.
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Texuonorus nomyveHus CMECH yIJEBOJOPOAOB apOMATHYECKOrO psifia M3 MpPONAH-GYTaHOBOH (hpakiyH
WJIM MO THOTO Ta3a.

B cBa3u c BBeeHMEM 3allpeTa Ha CXKMTaHHe NOMYTHOro HedTsHoro raza B (axenax (IloctaBneHus
IIpaBurensctBa PO Ne7 ot 08.01.2009 r «O Mepax mo CTUMYJHPOBAHHMIO COKDAIIEHHS 3arpA3HEHMs
aTMOC()EpHOrO  BO3/yXa TPONYKTAMH CXKMFAHHS MOMYyTHOTO HeTSHOro rasa Ha (aKelbHBIX
YCTaHOBKaX»), a Taloke NPUHHMasi BO BHUMAaHHE CJIOKHOCTH XpaHEHHd M TPAHCIIOPTHPOBKH (IIOJ
nasnenveMm 2 MIla) cxxwkeHHodt nponaH-OyraHoBoil ¢pakumu (IIBD) Ha 00BEKTaX C THKEIBIMH
NPAPOJHO-KIMMAaTHIECKUMH YCIIOBHAMHM BIallM OT MOTpeOHTeNnedl M NpH OTCYTCTBHH HAIKEHHOM
CHCTEMBI BBIBO3a, LieflecooOpa3HO mepepaboTath mnomyTHeii ra3 ®W I[IB® B  craGuibHBI
BBICOKOJIMKBUIHBIH NIPOIYKT, yAOOHBIH A XpaHEHHS U PeasIU3aliH.

Jna sToli neny npejylaraercsa MPOIECC KaTaNMTHYECKO#H apoMaTuzauui (AeTHAPOLMKIOAUMEPH3ALuH),
N03BOJLAIOINEH Iepepabotarh momyTHeH ra3 B JIb@ B KOHIEHTpaT apOMaTHYECKHX YTJICBOAOPOIOB
(6eH307-TONMYOJI-KCHIONMBHYIO (pakimio — BTK).

Ilponece ocymecTBiseTcAd Ha LEONMTOCOAEPKAIMX KaTalM3aTopax INpy TeMieparype peakuuu 47—
540°C npu gasnenun 2-3 MI]a.

BaxxnelimuM s1meMEHTOM NpeyiaraeéMoi yYCTaHOBKHM SBIIAIOTCA PEAaKTOpHl C TEIUIOBBIME TpyOamu. Hx
UCIIONB30BaHHE O0OecTeunBaeT IMOCTOSHHYIO TEMIIEpaTypy IO Bced IimHe TpyO-ucmapurenell H He
JIOITyCKaeT NeperpeBa KaTalu3aTopa Ha KakuX-Tu60 yJacTkax. 3a CYeT H30TEPMHUYECKOro MPOLecca CPoK
CITy>OBI KaTajiM3aTopa YBEIMYHBAETCA NPUMEPHO B 1,5 pasa MO CpaBHEHHIO ¢ OOBIMHBIMH pEaKTOpaMH
(mo 3-4 ner). Kpome Ttoro, BEIXOH mpomykta mopeimaercs Ha 10-20%. HemanoBakHEIM (akTopoM
ABJSETCA  CYIIECTBEHHOE CHIDKEHHE  MaccOorabapuUTHBIX  XapakTEPHCTHK  PEaKTOPHO-NIEYHOro
060pyJOBaHMS IO CPABHEHHIO C KIIaCCHYECKOH KOMIIOHOBKOM.

TemnonocureneM B Tpybax peakTOpPOB SBIAETCSA KaJIHH.

Ileperiii o x0ny peakTop npeAHasHa4YeH I peBpallleHus, IIaBHbIM obpaszoM, ppakimi C4

Bropoii peaktop, pabotarommii mpu Gonee BBICOKMX TeMIlEparypax, IO3BOJIIET BOBJIEYb B PEaKLHIO
MpoMaH. +.

PereHepaliiiio KaTaiM3aTopa NPOBOISAT a30TO-BO3AYIIHONW cMechio depes 250-300 wacoB paboTel npu
Temnieparype 2o 550°C.

Brixon ¢pakiun BTK Ha cogepxatiyrocs B chipbe (ppaxuuro C3+ cocrasiser 55-60% mac.

8. Buiok BBIpA0OTKH J1€KTPO3IHEPIHHE.

OcraTok ra3a, BBIXOJA K3 PCAKTOpa, TPETHEro MOpAAKa HalpaBAETCA B SHEPI eTHaIecKuii GIoK 3aBoja,
A€ MCIOJAB3YyCTCA JiA BBIpaGOTKH DJICKTPOSHEPIruH H o0ecrieyeHHA l'IOTpe6HOCTI/I B SIICKTPHYCCTBE
NIPpOU3BOACTBCHHBIX ¥ MMHHHCTP&TI’IBHO-6BITOBBIX Y4acTKOB.

KoMILTeKTalis SHEPTETUIECKOro 0G0pYA0BaHHs, IPEIHAa3HAYEHHOTO U1 BHIPAGOTKH SNIEKTPOSHEPTHH, &
TaKKe TIOCTABUIMKHM [Jji CTPOMTENBCTBA ONOKa BBHIPAOOTKH SNEKTPOSHEPTHH B K&KAOM IIPOCKTE
ONpENeNsAIOTCS MHANBUAYAIBHO C YYETOM MECTHBIX YCIIOBHH M MOTPEOHOCTEH B SMEKTPUICCTBE C LIENBIO
JIOCTYDKEHHA HaJIeXKHOCTH ¥ MAKCHMAJIBHOM PeHTaGebHOCTH SKCIUTyaTHPYyeMOro 060pyA0BaHuUs.

9. Cxaiaji roTOBO#H NPOAYKIHH.

ITpu pa3paboTKe TEXHONOTUH XPaHEHMs M OTIPpy3kH roTopoi npomykuun Komnanusa «GTL» npuMeHser:
I'epMeTHUHBIE CHCTEMBI, IPEAOTBPALIAIOLIME HCIIAPEHUE TOTOBOM MPOMYKIMY 1 3ar PSI3HEHHE BO3TYIIHOH
cpenbl;

ABTOMaTH3UPOBAHHBIE CHCTEMBI KOHTPOIIA YTEYEK;

Bi104yHO-MOyIbHBIC HACOCHBIE CTaHIINY,

OG6yCTpPOICTBO ABTOMATH3HPOBAHHBIX TUIOMIATO0K HANMBA KUAKMX He(TENPOIYKTOB.
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IV. OTYET COBETA UPEKTOPOB OAO «GTL»

Hesrenbrocts Coseta mupextopo B 2017 romy HOCHIA CHCTEMHBI XapaKTep M 3aTparuBajia
Kmoyesle  acmekTel JesarenbHoctd OAO «GTL». Pa6ota CTpomack HCKITIOUMTENBHO HA OCHOBE
KOJLICrHaJIbHOTO TpPMHATHSA PElICHHA, a NpU TNPOBEACHMM 3acelaHHWi B O4HOM (opMe pelleHusd
NPUHUMAIKHCE NOCNIC X TIiaTelbHOro obeysxaenus. Ha 3acenannsax CoBera UPEKTOPOB MPHHHMAIHCH
PeLICHH KaK 10 TEKYLIMM BOIPOCaM, CBA3aHHBIM ¢ 0becredeHreM 3P heKTHBHOCTH (yHKIMOHUPOBAHHA
KOMIIaHMH, TaK U [0 CTPATErnyeckKuM 3a/1a4aM.

Bonpocut kopnopamusnozo cmpoumenscmea
O6 yrBepi/ieHMM CyMMbI TOTOBOpa HA OKA3dHHE ay[IMTOPCKHX YCIYT M OHpe/eieHHH pasmepa
OIIaTHI YCIIYT ayAUTOpa
O pexoMeHfaumsax MO pasMepy BHILTAYHBAEMbIX 4IEHAM COBETA JMPEKTOPOB OGLIECTBA
BO3HArpaXXACHUH

Bonpocui, cenzannvie ¢ nposedenuem 20008020 obuezo cobpanus axyuonepoe Obwecmsa

O coseBe O61ero cobpanns akipoHepos O6mecTsa

Onpenenenve JaTel, MecTa M BpeMeHH nposeaeHusa OGuero coGpaHus, JaThl COCTABICHHUS CITUCKA
JUL, UMEIOINMX PaBO Ha yYacTHe BO BHeodepenHoM O6iieM cobpanuu

Omnpenenenne nosectku O6mero cofpaHus aKIKOHEPOB, HOPSAKA COOGINEHMS aKIHOHEPAM O
npoeeneHun O6mero cobpanus, nepeuns HHGOpMALMK (MaTepHANIOB), MPEIOCTABIAEMON aKIOHEPaM
HpH MOATOTOBKE K MpoefeHuio Obmero cobpaHus, U HOPSAKa €€ MPEHAOCTaBICHHA.

Pexomenpanuy o BBIUIaTe AUBHACHAOB 10 mroram paborsi O6uectea B 2017 rogy. CoseToM
IOMPEKTOPOB GBIIOPEKOMEHIOBAHO TONOBOMY 00IIEMY COOPAHHMIO aKIIHOHEPOB:

npubeinp O6mecTBa 1o pesynbrataM 2017 OTYETHOro rofa He paclpeieNaTh; AMBUACHABL IO
pasMeLIeHHBIM OOBIKHOBEHHBIM akimaM Obmectra 1o pesynbraram 2017 oT4eTHOro roaa He OOBABIATL
Y He BBIIUIaYHBaTh.

HaIpPaBWTh Ha BHIIUIATY AMBHACHIOB 3a CYET HEPACIPEICICHHOW NMPUOBUTH MPoINiEIX Jet 16 095 200
(IllectHamuaTh MHJUTHOHOB JEBSHOCTO IATH THICSY ABeCTH) py6. Brimiaturs (06BABUTS) AMBHACHIBI 110
OOBIKHOBEHHBIM MMEHHBLIM Oe310KyMeHTapHEIM akiusM OOlIuecTBa W3 HepaclpeiejeHHON NpHObLTH
NPOLIBIX JIET (1O pe3yibTaTaM MpOLUIBIX JeT) B pasmepe 0,0062 py6. Ha oiHy OOBIKHOBEHHYIO UMEHHYIO
0e3MOKYMEHTapHyI0 akiuio. PeKOMeHIOBAaTh ONpPEeNeUTh B Ka4eCTBE IaThl 3aKPHITHA peecTpa Io
nuBuneHaaM 18 mrong 2018 roma. PekoMeHAOBATh BHILIATHTE HOMHHAILHOMY [EPKATENHO HBAACH/IB B
Teuenue 10 fHeli mocie 3aKphITHMA peecTpa 0O JAUBHACHAaM. PEKOMEHIOBaTh BEHILIATHTH
3aperMCTPUPOBAaHHBIM B PEeCTpe aklMOHepaM AUBUACHIBI B TeUeHME 25 AHEH Mocie 3aKphITHA peecTpa
10 JUBHICHIAM.

Kaodposvie sonpocer
H36panue Ipeacenarens Corera aupexropoB OAO «GTL»
Bonpocti, ceazannvle ¢ ONepayuorHol U YUHAHCOBOU OeAMeNbHOCMbIO

PaccMmotpenue otyera [Ipesunenta o aesrensHoctd O6mectsa B 2016 romy
O6CyxeHHe TEKYIIero COCTOSHHS BBIIONHeHHMA Om3Hec-iiana OO6inecTsa, onpeneNicHHe

IPOrHO30B IO BHINOJIHEHIO 6u3Hec-1u1aHa B 201 7romy

O6 opranmsanuy mopsAnka ucronHenus OGmecrBoM TpeGoanmii ®enepanpHoro 3axona «O
NPOTHBOJEHCTBHUN HEMPABOMEPHOMY MCIIONB30BAaHHIO HHCaliepCkol HHpOpMAlK U MAHUITYTUPOBAHHIO
PHIHKOM M O BHECCHHH M3MEHEHHH B OTHENbHBIE 3aKOHOZATeNbHBIE aKThl Poccuiickoit Denepanyu»

Ne224-®3 o1 27.07.2010 roza
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V. HNEPCHEKTHUBBI PA3BUTHS AKIIAOHEPHOI'O
OBILIECTBA |

Crparerndeckas neinp Kommanuu - craTh riioOajibHOM WHHOBAITMOHHOM KOMIaHMed B o6jiacTH
pa3paboTKM, TIpOM3BOJACTBA, MNpPOJAXKH M  oOCIHyxuBaHHS OOOpPYHOBaHHA 10 mepepaboTKe
METaHOCOAEPKAIUX Ta30B.

Komnanus OAO “GTL” MoxeT ycHEIIHO HPOASMOHCTPHUPOBATH PA3NHYHBIC TECXHHUSCKUE PELICHHs B
061aCcTH XMMHMYECKOTO MCTIONB30BaHUs HPUPOIHOro rasa W HeTH, nepepaboTke MPHPOJHOTO rasa U raza
OTAEILHBIX MECTOPOKACHHH, CIIaHLIEBOTO rasa, IOMYTHOTO He(TIHOrO rasa, HCIONB30BaHUA Cephl U
BBIJEJICHHS FeiTHsl.

VaukanbHocTh TexHonorud OAO "GTL" saxmodaercss B BO3MOMKHOCTH HepepaboTKH IPHUPOLHOIO U
HOIYTHOTO He(TAHOTO rasa u Moiay4eHus u3 Hux 6osnee 30 BUIOB MPOMYKIMH, CPEIH KOTOPBIX: BOZOPOA,
yraepoJ, Ju3elibHOe TOINBO, OeH3uH cranaapta EBPO-5 cniuprel, ajikaHbl, KMCHOTHI U T.1.

KoHBepcus IpUpOJHOTO MOMYTHOTO r'a3a B KOHEYHbIH MPOAYKT OTIMYAeTCs BEICOKOH PEHTa0ENbHOCTRIO U
9¢¢EeKTUBHOCTEIO, T[IOJHOM aBTOMAaTH3alldell TEXHOJOTMYeCKMX IIPOLECCOB H HMX  BBICOKOH
5KOJIOTMYHOCTEHIO.

OAO “GTL” paspaboTano ciemyomue NPoeKTh (CIIMCOK HAUMHACTCA ¢ TOCHASAHMX pa3paboToK);

1. BHINOTHEHB OCHOBHBIE TEXHUUECKHE PelieHHs U1 POU3BOICTBA YKCYCHOM KUCIIOTEL H3

KOHJIeHcaTa B pecrybmuke Kasaxcran

2. PaspaGortan Metox npsMoro cuHTe3a NH;- aMMHaka, ¢ MOCHEAYIOMHM IIOTyYeHHEM HATPAT
amonms (NH,NOs) u azotro# xucinotsl (HNOs) 111 BpoH3BOACTBA a30THBIX MHHEPAIBHBIX
yAoOpeHwuii.

3. BuigeneHue MeTaHONA W3 BOJHO-CIIAPTOBEIX PACTBOPOB COJICH METOIIOM COBMECTHOM
KpHCTaJUTU3aliH,

4. TasoruapaTHBIH METO]| BBIEIEHHUS CEPOCOACPIKAIONIMX BEIIECTB U3 MOMYTHOTO He(TAHOIO U
NIPUPOJHOTO rasa,

5. Ta30rMApaTHBIA METO BEIAEIEHHS YTIIEKHUCIIOTO Ia3a W3 IOIyTHOTO HE(TAHOTO ¥ NPUPOAHOTO
rasa.

6. Bemyrcd paGoTHI [0 CO3AHMIO MPOTOTHIIA YCTAHOBKH M0 0GHIYE ra3a U3 ra3oryuApaTHbIX
MECTOPOXKACHUH.

7. Pa3pa6oTaH NPOTOTHI yCTAHOBKH [0 BBIIEICHHIO CEPOBOZIOPO/IA M MEPKAIITAHOB M3 Fa30BOH
CMECH.

8. Paspa6oTan peakTop IpSMOro CHHTe3a 3TaHOIa, IponaHona, GyTaHoma.

9. BbINONHAIOTCS HCCIEIOBAHUS B 061aCTH JOGHIYH ra3a TepPMOXHMMHYECKHM CTIOCOGOM 13
ra30ruAPaTHHIX MECTOPOKACHHH.

10. ITpoBoasTCA HaydHbIE HCCIENOBAHMA B 00JaCTH OYMCTKY NPUPOJHOTO ra3a OT CepOBOAI0POaa U
MEPKANTaHOB IfyTeM 00pa3oBaHMs ra3oBbIX THAPATOB.

11. PaspabatbiBaeTcsi 3lEeKTPOXMMHMUECCKAN TOIUIMBHbIHN SIEMEHT

12. Jina YcraHoBKE Ha BpaTckoM ra3oKOHIEHCATHOM MECTOPOM/IEHHH paspaboTaH MeMOpaHHEIH
pasfenKTeNb BO3yXa UCTIONBE3YEMbIH JUIA TOTYYeHUs KUCIIOPO/a U a30Ta.

13. Pa3spa6oTaH peaKTop IPSMOTO CHHTE3a METAHOIIA M OKCOCOSNMHEHMH /sl Y CTAHOBKH Ha
BpaTckoM ra3oKOHIEHCATHOM MECTOPOXKICHUH.

14. Pazpaborana HH(OPMALIMOHHO-U3MEPHTENbHAA YIPABIISIOIAs CHCTEMA YCTAHOBKY NIPIMOT0
CHHTE3a CIIMPTOB U OKCOCOEAUHEHMH M3 MPHUPOIAHOrO rasa.
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15.

16.

17.

18.

19.
20.

21.

22,
23.

24.

25.

26.

27.

28.

29.

30.

31.
32,
33.

34.

35.
36.

BBINoNTHeHbI HAYYHO-HCCII0BATENILCKHE PaGOTHI 110 ONPE/ENICHHIO XAMUYECKOH CKOPOCTH
COBMEILICHHOM peaKUMH MOJMMEPH3aliM M OKHCIICHUS JUIA OIpE/IeIeHHsS SHEPTeTHYECKOTO
GanaHca mpouecca.

Paspaborana TexHONOrHs COBMECTHO# NepepaboTKH HU3KOOKTAHOBBIX YIIIEBOAOPOJHBIX
(bpakimit ¥ HU3IMHAH CIHPTOB.

IlpoBoasaTcs Hay4HbIe HCCleIOBaHKA B OOIACTH MPSIMOro CHHTE3a METAHOJIA M OKCOCOEIMHEHHMI
U3 MPUPOJHOTO MITH TOIyTHOT'O HE(TIHOIO rasa.

BeinonHeHB! HayYHO-HCCIIeIOBATeILCKUE pabOTHI 110 ONPEASIICHUIO XUMHYECKOM CKOPOCTH
peakuuH NOJIMMEpU3allii MeTaHa, STaHa, IponaHa.

Paspaboran cnocob BbIZIENeHHS pajoHa U3 Ta30BOM CMECH.

BrInosniHeHs! Hay9HO-HCCIIENOBATENBCKUE H ONBITHO-KOHCTPYKTOPCKHE pabOoTHI IS OTIpe/ie/IeHUs
ONTHMAIBHOH KOHCTPYKIIMHU peaKTopa ¢ 6apsepHBIM pa3psaAOM.

Paspa6oraH cnioco® BbIIeNeHus ress U3 ra30Boii CMECH.

Paspaboran MeTo NpsAMOTo CHHTE32a 3-3THJI-3-TIEHTaHOJIa.

BRINOJHEHB HAYIHO-UCC/IEOBATENECKHE H ONBITHO-KOHCTPYKTOPCKHE paGOThI IS ONpe/IeNeH s
ONTUMAIBHOTO crIoco6a HaHECEHHU KaTAlIM3aTOpa Ha aKTHBHYIO IIOBEPXHOCTH peaKTopa MpsiMoro
CHHTe3a XUAKUX YTJIEBOJOPOJIOB U CITHPTOB.

Co3naH, COBMECTHO C ITapTHEpaMH, GJIOK OKHUCIICHHS IUOKCHUAA CEPhI A0 TPUOKCHTIA Cephl H
BBIJIETICHUS TTOCIIEIHETO U3 Ta30BOT0 ITOTOKA CIoc0O0M KOHEHCALMH IIPH OPOLICHHN
KOHLIEHTPHUPOBAaHHOH CEpHOM KHUCIOTOM.

BrInonHeHB! HAyYHO-HCCIIEJOBATENILCKUE U ONBITHO-KOHCTPYKTOPCKUE paboThI [ji1 ONpe/Ie/IeH s
ONTHMANBHBIX NIAPaMETPOB COBMEIIEHHA ABYX IPOLIECCOB SHAOTECPMHUIECKOIO YAIHHEHH LIETH U
9K30TEPMUUYECKOTO OKHUCIICHHS Olle(HHOB B peaKTOpE NPAMOIO CHHTE3a XKUAKHX YIIIEBOJOPOIOB
U CITUPTOB.

CoBMeCTHO C MapTHEpaMH MOATOTOBJIEHHO PEIISHHE 1O HCIIOJIB30BAHHUIO IIEYH JOKHKIa BCEX
cepocoAepKaliix KOMIIOHEHTOB JIO AHOKCH/IA CEPBL

PaspaGoran MeTO/I IPAMOrO CHHTE3a JUH30IPOITIIOBOTO 3(hHpa.

BEINOIHEHB! HAyYHO-HUCCIIEA0BATELCKUE U OTIBITHO-KOHCTPYKTOPCKHE paboThl I/ COCTaBJICHHA
TEXHUYECKOTO 3aanus Haubosiee 3¢ EeKTHBHOTO HCTOYHUKA 3JIEKTPUYECKOrO MO B peakrope
MpAMOTO CHHTE3a KUIKHUX YTIE€BOAOPOAOB U CIIMPTOB.

CoBMecTHO ¢ IapTHepaMH pa3paboTaH GIIOK BOCCTAHOBJICHUS JUOKCHA CEPBI METAaHOM JIO
3JIeMEHTapHOM Cephl, KOTOPBIA COCTOMT U3 aNliapara TEPMHUYECKOTO BOCCTAHOBIIEHHS U IBYX
MOCIIEOBATENBHO YCTAHOBICHHBIX alllapaToOB KaTATHTHYECKOrO BOCCTRHOBIIEHH! C BHIBOJIOM
obpasyrotieiics cephl - €AUHCTBEHHOIO IPOAYKTA BCEH YCTaHOBKH.

BBhINoJIHEHBI HAYYHO-MCCIIE0BATENBCKHE ¥ OTIBITHO-KOHCTPYKTOPCKHE PabOTh! it ONTUMH3ALIMH
JeHcTBUs GaphepHOTo pa3psana Ha METaH, 3TaH, HpomnaH, 6yTaH Npy PEKOMOUHALMHK HX C
KHCIIOPOZIOM B PEAKTOpE MPAMOTO CHHTE3a JKHMAKHUX YITIEBOJOPOJIOB H CITHPTOB.

Paspa6oran MeTo OpsMOro CHHTe3a OyTaHa.

IoarorosneHo peiiieHHe Mo OJIOKY yIaBIMBAHUA M KOHUCHTPUPOBaHHA JHOKCHIA CEPBI.

CosaH 670K CyXoii ¥ MOKDOH OYMCTKH ra3a OT [BLTH C yJIaBIMBaHUEM MOCTIeHEH B BO3BPaTOM B
MEeTaJUTypruYeCcKHi LKL

BEINONHEHB! HAYYHO-HCCIIEIOBATENBCKHE U OIBITHO-KOHCTPYKTOPCKHE PabOThI H3ydeHH s
3aKOHOMEPHOCTEH yIHHEHHE IETTH YITIEBOOPOZIOB B PEAKTOPEe NPAMOro CHHTE3a HKHAKHUX
YIJIEBOAOPOJIOB U CIIMPTOB. ’
Paspa6GoraH MeTOA IPAMOTO CHHTE3a MeKCHJICHIIIHKOIIA.

Co3gaHsl BEICOKOI((EKTUBHBIC [1€a3PaTOPBI.
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66.
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BeoinonHersl Hay4HO-HCCIE0BATENBCKIE H OMBITHO-KOHCTPYKTOPCKHE PaGOTHI I ONpeIeeHHS
ONTHMAJIbHBIX NAPAMETPOB COBMECTHBIX PEaKIMH MOIMMEPH3aLMH U OKUCIIEHHS B PEAKTOPE
NPSIMOTO CUHTE3a XKHUAKUX YrII€BOAOPOIOB M CIIUPTOB.

PaspaGoTaHs! kaTamu3aTops! I HepepaboTKH MeTaHa HU3KOAEOMTHBIX CKBAXHH B STHIICH.
BrinonteHs! Hay9HO-HCCIEA0BaTeIbCKHE M ONBITHO-KOHCTPYKTOPCKHE PaGOThl H3ydeHHs CBOMCTB
NOJIMMEpH3aLMH PaJuKaloB OyTaHa B peakTope NPSMOT0O CHHTE3a XKHAKUX YIIIEBOAOPOIOB U
CIHPTOB.

PaspaboraHo ycTpoHCTBO I pa3leneHus ra3os B OUIONSPHEX MeMOpaHax HalOKEHHEM
3IEKTPUYECKOTO TIOJA.

Paspaboran MeToA IPAMOro CHHTE3a H3OIPONHUIOBKIL CIUAPTA.

BeinonHeHs! HayYHO-HCCIIEZIOBATENIECKHE M ONBITHO-KOHCTPYKTOPCKHE paboThI M3yUeHHs CBOMCTB
[IOJIMMEPH3aLIMU PaJMKaIIOB [POIIaHa B peaKTope NPSAMOro CHHTE3a KUAKHUX YIIEBOAOPOLOB H
CIIMPTOB. :

Pa3pabotaH U co3/1aH HeMeXaHW4eCKHU KOMIIPECCOP HOBOTO TIOKOJICHHUA.

BeinomHeHs! HayYHO-HCCIIeIOBATENBCKHE U ONBITHO-KOHCTPYKTOPCKHE paboThl M3yYeHuUs CBOHCTB
TOJIMMEPH3aLIMY PafMKaJIOB 5TaHa B PEaKTope NPSIMOT0 CHHTe3a KUIKUX YIIIEBOJOPOIOB U
CIHPTOB.

Pazpaborassl 1 co3aHBl HOHOOOMEHHbIE TIOJTMMEPHBIE MEMOPaHEI VISl CO3IaHU
HeMEXaHHMYECKHUX KOMIIPECCOPOB HOBOTO MOKOJIEHHUS.

Paszpaboran MeTox mpaAMoro cuHTe3a 4-rupoKcu-4-MeTHII-2-TIeHTaHOHA (AHUALIEHTOBBIH CIIHPT).
BEINoTHEHB! HAYYHO-MCCIIeIOBATENBCKHE M OIIBITHO-KOHCTPYKTOPCKHE pabOThl H3y4eHus CBOMCTB
MOJIUMEPU3ALMH PAIUKAJIOB METaHa B PEaKTOpe NMPAMOro CHHTE3a JKUIKHX yTIJIEBOJOPONOB H
CIIMPTOB.

Pazpaboran MeToJ IpsAMOro CUHTE3a 2-reKCaHoHa.

Paspabora crocol cxkaTus raza METOIOM OJHOHAIIPABIICHHOrO MOTOKA ra3a B OHIOAPHBIX
MeMOpaHax [0 HaIIPaBIICHHUIO ICKTPHIECKOIrO II0JIs.

BBIIOJIHEHE] HAYYHO-HCCIIEAOBATEILCKHE M ONBITHO-KOHCTPYKTOPCKHE PabOoTEI Ajis ONpeAEIICHUS
ONTHMAJIbHBIX NTApaMEeTPOB aKTHBUPOBAaHHE MOJIEKYII B Ta30BOM Pa3psa/ie peaKTopa IpaMoro
CHHTe3a XUAKHX YTIIEBOAOPOAOB U CIIMPTOB.

Pazpa6orana oHAs ABTOMATH3ALMS MATOTOHHAKHBIX ra301epepabaThIBarOIMX CTAHIUHA.
PaspaboraH MeTOJ IPAMOTO CHHTE3a 2-6yTOKCHITAHOIIA.

BLINOJIHEHB] HAYYHO-HCCTIEN0BATEBCKHE U OIIBITHO-KOHCTPYKTOPCKHE paboThl [l M3y IeHH
ceotictB CBU-pa3psmoB [uid MX BO3MOKHOTO MCIIONIB30BaHHUS B peakTopax NpsMOro CHHTE3a
JKUAKUX YIIIEBOJOPOIOB U CIIHPTOB.

PaspaboraH 610k cenapaTopa yCTaHOBKH METaHOJOXMUMHH.

Pa3spaGoTraH METOJ IIPSMOTO CHHTE3a MMBAIMHOBOM KHUCIIOTSHI.

Paspa6oraH GJiOK KOJIOHHBI YCTAHOBKM METAHOJIOXUMUH.

Cospan 610K cenapaTopa paszielIMTell KaTalu3aTopa yCTaHOBKY METaHOJOXMMHUH.

Paspa6oran 610K HACOCOB KaTaIU3aTopa YCTaHOBKH METaHOIOXAMUH.

Pa3paGoTaH METO/ IPIMOrO CHHTe3a 3-METHII-2-TICHTaHOJIa.

CosaaH 010K ChIPbEBO# €MKOCTH YCTaHOBKH METAHOIOXUMHHK.

Paspa6oran 610K H30TEPMHYECKOTO PEaKTOpa YCTAHOBKH METAHOJIOXMMHH.

Co3naH 670K HaCOCOB OXJAKAAIOMIEH BOJBI YCTAHOBKH METAHOJIOXUMMH.

Pa3pa6oTan MeToa IPSMOrO CHHTE3a 2-TIEHTaHOHA.

Pazpa6oran 6110k peakTopa nepepaboTKM METaHOJIa YCTAaHOBKM METAHOIOXUMHH.

Co3span 610K cenapaTopa YCTaHOBKHM METaHOJIOXUMUH.

Pa3paGoTan MeTon IpaMoro cuHTesa GytaHoHa-2 (C4H80).

Pa3zpaboraH 610K ToJja4M TOILTMBA [1€YH YCTAHOBKH METaHOJOXUMHUH.
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Pa3paboraH 6710k NeUH YCTAHOBKY METAHOJIOXMMHUHM.

PaspaboTan MeTO/ IPAMOTO CHHTE3a M30MPOIMIMETHIKETOHA.

Bbinosienbl HayYHO-HCCIIeJOBATENBCKHE U OIBITHO-KOHCTPYKTOPCKUE paGOTh! 11 M3yUeHHUs
CBOMCTB 6aphEepHEIX Pa3pAIOB ¢ KaTalH3aTOPOM UL UX BO3MOXKHOTO HCIIOJIE30BaHHA B PEAKTOPax
NpAMOTO CUHTE3a JKUIKHX YTIIEBOAOPOAOB ¥ CIIHPTOB.

Pazpabotan MeTon npaMoro cuHTesa 2-¢peHunsrundopmuara (HCOOCH2CH2C6HS).
Pa3paboraHa ycraHOBKa rOMOT€HHOT'O OKHCIICHHs METAHOCOEPIKAILETO rasa.

BrinonseHs! Hay4HO-UCCIIEIOBATENIBCKUE H OIBITHO-KOHCTPYKTOPCKHE paboThI it U3yYeHHs
CBOMCTB GaphepHBIX pa3pAHOB U HX BO3MOKHOTO HCIIONIB30BaHHUs B PEaKTOpax MpsMoro
CHHT€32 XXM/IKHX YTJIEBOAOPOJOB ¥ CITHPTOB.

Co3snanbl peakTopbl TOMOTSHHOTO OKHC/ISHHS METAHOCOEPIKAlIero rasa.

BrinonseHsl Hay4UHO-HCCIIEIOBATENLCKAE U ONBITHO-KOHCTPYKTOPCKUE PabOTHI IS H3yYeHHUs
CBOMCTB MMITYJIbCHBIX Pa3spsaoB AJiA X BO3MOXKHOTO HMCIO/IB30BaHKUSA B PeaKkTOpax mpsAMoro
CHHTe3a HUAKHX YTIICBOAOPOJIOB U CITUPTOB.

Pazpaboran Meton npsmoro curTe3a Gersungopmuara (HCOOCH2C6HS).

PazpaboTana HOBas TeXHOJOTHS TOyYSHHUS KUAKHUX YTIICBOAOPOAOB U3 METAHOCOAEPIKAILEero
rasa ¢ HCIoJIb30BaHHEM MPOLIECCA FTOMOTEHHOTO OKHCIICHHUS.

BelimoiHeHb! HayYHO-MCCIIENOBATENBCKHE H ONBITHO-KOHCTPYKTOPCKHUE paboThl A H3y4YeHHs
CBOICTB AYTOBOBBIX Pa3spsAHoB AJIA X BO3MOXKHOTO HCIIONB30BaHUA B peaKkTopax MpsaMoro
CHHTe3a JKHAKHUX YTIIEBONIOPOJIOB U CIIMPTOB.

Paspa6otan Metoq npsiMoro cuuTe3a nzoammwigopmuara (HCOOCH2CH2CH(CH3)2).

CozaHbI KOJIOHHBI KOHIGHCAIIUH HI3KOYHEPTeTHYECKHX HapoB.

BBINOIHEHB! HAYYHO-HCCIIENOBATEBCKHE U OTBITHO-KOHCTPYKTOPCKHE PabOThHI A7 H3YUSHHs
CBOMCTB KOPOHHBIX Pa3psfoB Ajisi HX BO3MOXKHOIO MCIOJIB30BaHHUA B PEAKTOpax NPAMOTO CHHTE3a
KHMIKHX YTIEBOZOPOAOB M CIIUPTOB.

PaspaGoTan MeTox npsiMoro cunTesa usobytmwidopmuara (HCOOCH2CH(CH3)2).

Pa3pa6oTaHs! KOJOHHBI TIBLIEYJIABHBAHHIS, OYUIIAOIIKE BO3AYX 0T 99,9-100% mbuiy.
BErINoNHEHB! HAYyYHO-HCCIEN0BATEIBCKHE W ONBITHO-KOHCTPYKTOPCKHE PaboThI sl H3y4EHHUs
CBOMCTB MCKPOBBIX Pa3spsIOB I UX BO3MOKHOTO HCHOJIB30BAHMSA B PEaKTOpax NpAMOro CHHTE3a
JKUIKHUX YTTIGBOIOPOAOB U CIIHPTOB.

Pazpa6oTaHb! KOJIOHHEI KOMGHHHPOBAHHOTO AEHCTBHA.

Paspa6otan MeToj| psMoro cuntesa stundopmuara (HCOOC2HS).

BLINONHEHB] HAYYHO-UCCIIEAOBATENBCKHAS U OIBITHO-KOHCTPYKTOPCKHE PabOThI /IS ONPE/ICIICHH
OITHMAIBHOTO HANPSHKEHHS MEKTPHYECKOTO TI0JIA /A CO3JaHuUs IOCTATOYHOrO MOTOKa
3JIEKTPOHOR B PEaKTOpax MPSIMOTO CHHTE3a JKM/IKMX YIJIEBOIOPOIOB ¥ CITHPTOB.

Paspa6otan MeTo npsMoro cuHTe3a MeTHidopmuara (HCOOCH3).

Pa3paGoTaHbl CTATHYECKHE CMECHTEIH, 00€CTICUHBAIOIME BEICOYANIITYIO CTENEHb
FOMOTEHHM3alHH.

BrinonxeHsl Hay’lHO-PICCJIeJIOBaTeJILCKI/IC H ONBITHO-KOHCTPYKTOPCKHE paGOTI:I JJIA ONIPEACTICHHA
ONTHMAIBHEIX apPaMETPOB ra30BOTO Pa3psAfa B PEAKTOPaX MPSMOro CHHTE3a KUIKUX
YIIIEBOZOPOJIOB U CIIUPTOB.

Pazpa6oTan METOA PAMOTO CHHTE3a MYPaBbUHOM KHCIIOTHI.

PaspaGoTaHbl yHUKAIbHBIC PEKTHOMKAIIMOHHEIE KOIOHHBI.

BHINOIHEHB! HAY4HO-HCCIIEI0BATENBCKHE U OIBITHO-KOHCTPYKTOPCKHE PabOTHI At onpenenemm
MAaKCHMAJIBHBIX IAPAMETPOB SHEProBIIOXKEHHH T IIepepabOTKH MEeTaHa, 3TaHa, ponaHa, GyTana
B PEaKTOpax MpsSIMOI0 CHHTE3a KH/KHX yTJIEBOJOPO/IOB H CITHPTOB.

PaspaGoTaHsl BHICOKO((peKTHBHBIE IECOPOEPHL.

PaspaboTan MeTox ﬁpooro CHMHTE3a alleTOHa.
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96. BBIIIOJIHEHE! HAYYHO-UCCTIE/IOBATENBCKHE U ONBITHO-KOHCTPYKTOPCKHeE paboTHI 1o paspaGoTke
KaTaln3aTopa ¢ MaKCMMaJIbHOH 3¢ ()EKTHBHOCTHIO I TOBBIIEHHS IPOM3BOIUTENBHOCTH
PEaKTOPOB MPAMOIO CHHTE3a XUAKHUX YIJIEBOAOPOAOR U CIIMPTOB.

97. PaspaboraHsl sHeprocOeperaromue, KOMIaKkTHbIE abcopbepat.

98. Co3zana HH(OPMAIHOHHO-H3MEPHTENbHAS YHpaBIsIOMIasi CHCTEMA YCTAHOBKH OKHCIICHHS
TIPUPOHOTO Ta3a.

99. Pazpa6oTaH MeTO/ IPAMOro CHHTE3a ALETAIBACTH/A.

100. BbINoONHEHbl HAYYHO-HCCIISTOBATENBCKHE H OTBITHO-KOHCTPYKTOPCKHE PaGOTEI 15 OIpeIe/IeHUs
ONTUMAJIbHBIX TIAPAMETPOB JABJICHNUA IIPHU NepepaboTke MeTaHa, STaHa, PoriaHa, GyTaHa B
peaxkTopax OpAMOro CHHTE3a XKUJIKHX YTJIeBOJOPONIOB M CIIUPTOB.

101.Co3naHel nakeTHble BUXpeBbie HacamkH (IIBH).

102. BBINOJIHEHBI HAYYHO-HCCIIEIOBATENIBECKHE H OTBITHO-KOHCTPYKTOPCKHME PaGOThI IS ONpeAEIICHHS
NapaMeTpOB TEPMUYECKOT0 aKTUBHPOBAHHS MOJIEKYJI MeTaHa, STalla, Ipomana, GyraHa B
peakTopax NpsAMOTro CHHTE3a KHUAKHUX YIIeBOAOPOAOB M CITHPTOB.

103.Paspa6oTas cnoco6 OKHCICHHS HPUPOJHOrO M IOMYTHOro He()TAHOTO rasa.

104.Co31ad peakTop Ij11 TOMOT€HHOIO OKHMCIIEHHMS TIPUPOAHOTO U TOMYTHOrO HE(PTIAHOrO rasa.

Mmuccus 3MHTEHTa: yBEIMYHBATh CTENEHb NepepabOTKM CKHUTaeMoro MOIYTHOTO He()TSHOro rasa B
He()TENpPOXYKTHl BHICOKOTO KauecTBa M JpYrHe XHMHYECKHE BEIECTBa, HEOOXOAMMBIE Ui
JKH3HEIEATE/ILHOCTH YeTIOBEKa.

Brixoa Ha pPBIHOK.

B Teuenue iByX jieT mocle 3amycka GTL B cepuifHOe MPOH3BOACTBO IIENEBHIM PHIHKOM COBITA
Komnanuu OynyT siBnaTecs 3apy0OeskHbie CTpaHBI, B mpuoputere Takue crpanbl kak: CIIA, Tanzanwus,
Kazaxcran, Tynuc, Upak, Upan, Dduonus, Cyaa, Benecysna, Y36ekucran, 3umbabee, Magarackap.

B 2015 rogy y Komnanuu noamical JOTOBOP C TOCyAapCTBeHHOM koMmanueit Pecrry6nuku Cynan
(Sudapet) ro cTpouTENECTBY 3aBOjIa O MepepaboTke IPHPOJHOTO ra3a Npou3BoAUTeIbHOCTEIO B 100 000
TOHH TOTOBOM mpoayKuuM (mponaH-OyraHoBOM (pakumu, GemsuHa AW-95, nusenbHOro TOILIMBA,
" ra3’oBOTO KOHJEeHcaTa) B 1o Ha ocHoBe TexHoyiorud GTL, xoTopslit 6ymeT HaXOOUTECA HA TEPPUTOPHH
pecrybyuku Cynan. [lna peanusamum npoekra B 2016 rogy OBLIO 3aperMCTPHPOBAHO COBMECTHOE
npeanpustue — GTL-Adpuka, mannoe npeanpusTue Ha 49 % npuHagnexur Komnannu GTL u Ha 51 %
xoMmauuu Sudapet. O61as CTOMMOCTD peajM3alliy IPOeKTa COCTaBiAeT 70 MHIIIMOHOB JI0JI1apOB.

C Momenta ceoero cosganua B 2000-M roxmy kommanus GTL npussAna y4acTHe B HECKOJBKHX
MEXKIYHAPOAHbIX OM3HEC-IIPOeKTaX. Byap TO HajlaKuBaHHE HEOOXOMHMMEIX JEIOBLIX KOHTAaKTOB C
NOTEHIHAIBHBIME TapTHepaMH u3 ABctpuu, CaynmoBckodi Apasum wim Illseiiiapuu; cosgaHue
coBMeCTHBIX npeanpustuii B Wnmonesun u CIIA; unu BedeHMe NEPEroBOPOB € KPYMHEHUIIMMHM
MHPOBBIMH JiHepaMu B cepe BeICOKMX TexHonorui M sHepretuks, OAO GTL Bcerna ctpemurcs k
MHPOBOMY PaCIIMPEHMIO M HLIET HOBBIE KaHANIBI BEIXO/IA Ha 3apyOEKHBIE PHIHKH.

B HacTOAIIMIi MOMEHT KOMIIAHMEH 3apeTHCTPUPOBAHbI 5 COBMECTHBIX IPETIPHATHM:

1. C cynmancko¥ rocymapcreeHHol kommanuet Sudapet 19.01.2016 6puio 3apermctpuposaso CII
G.T.L. AfricaLimitedCompany ans ctpoutenscrsa 3apoga GTL mommocTeio 100 000 TomH B rox B
okpyre Hum, Cynas.

2. C amepukanckoii CalTechinternationallnc 07.01.2017 6suto 3apeructpuposaro CII CTE-GTL-
US, Inc s CTPOMTENBCTBA 3aBOJA MO MPOoM3BOACTBY 150 000 TOHH HM3€BHOrO TOIUMBA ¥ OeH3uHA B
roz B mrrtate Texac B cronnunoM paiione Jlammac, @opt-Yopr.

3. C ranzanmiickoii IlabilaGroupltd 01.02.2017 6su10 3apernc1pup03aﬁo CII TlabilaGastoLiquid
LTD s CTpOMTENLCTBA M SKCILTyaTal[dy 3aBOJA IO IPOM3BOACTBY npoAyxumy GTL, MOIIHOCTBIO 40
000 TOHH, Ha TOCYJaPCTBEHHEIX HE(TIHBIX M ra30BEIX MECTOPOMKIECHHUAX B OKpyre MKypaHra, TaH3aHus.

4. C kasaxckoit TOO "TIpompimuienso Yuupepcanssas CepeucHas Kommanus" 05.02.2017 65110
sapeructpuposaso CII TOO "Kazaxcran-GTL" s crpoutensctsa 3aBoa GTL npou3BoAMTENBHOCTHIO
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nepsoii ovepeau 10 000 TOHH nemsHOM yKCycHOH KMCHOTHI B rof B KeBLTOpOMHCKOM 061acTH,
Kazaxcran. . A .

5. C unponesmiickoit PT Petro T&C INTERNASIONAL 11.10.2017 6bu10 3apeructpuposano CIT
PT Petro GTL Indonesia ¢ 1ensi0 co3aHus MPOMBINDIEHHOTO KOMILIEKCa [0 nepepaGoTKe MPUPOJHOTO
raza momHocTeio 100 000 ToH B rox B MOTEHIMANBHBIX MECTaX HAXOXKOCHUA HMCTOYHHKOB rasa
Hunonesun, Taxux kak: Ceny, Tyban, Cyban, [xam0Ou, BoHTanr u T.1.

Boictpeiii Pocr.

K 2016 rogy xommanus craina BoctpeboBanHO# B 06s1acTH NepepaboTKH MOMYTHOrO HEPTSIHOTO U
IPUPOAHOIO ra3a M IIpOBela pAA NEPBOHAYAIBHBEIX IIEPETOBOPOB O crpomtenberBe 3aBomoB GTL ¢
TakMMHM cTpaHaMHu Kak: 3umbabe, Tanszanamsa, Manarackap, Kazaxcran, Hpax, CIIIA, Kanaga, Kurai,
Cupus, Tynuc.

Menemxment GTL oxupaer, 4TO IOClie YCHEINHOrO IOCTIDKEHHMA Lenell sTama «Baixom Ha
PBIHOK», POCCHICKHE W MEKIYHAPOOHBIC OTpacieBble KOMIIAHHH CTaHYT YBEPEHHBIMH B KOMMEPUECKOM
ycniexe Hcmonb3oBaHua TexHomormd GTL u mpuoGperenus ycraHoBok GTL ang neneit yrunuzanmu
METaHOCOACPIKAIIero ra3a.

JU1s mocTinKeHus OCHOBHOM Lieitu IaHHOTO 5STana KoMmanus IraHMpyeT NPOBECTH pAZi MAPKETHHIOBBIX
MEpONpUATHH M pPa3BUTh NPOM3BOACTBEHHYIO 6a3y. B wactHocTn B 2017 romy xoMnaHus NpUHsAIA
yudactHe B MexayHapogHoit BbictaBke «IKCIIO-2017», B craryce «CrnoHcopa BhICTaBKH». BricTapka
npoxoaiia ¢ 10 uons o 10 cents6ps B cronute Pecy6nuku Kazaxcran, ropoge Actana.

OcnoBHas Tema IKCI10-2017 — «Dueprus Gymymero». OHa oTpakaeT 03a609€HHOCTb MEKIYHAPOAHOTO
coofiecTra mpoGIIeMoii SHepronoTpebieHns, KOTOpoe OKa3hIBaeT BCe Oolbllec BIMSHHE HA TUIAHETY.
I'naenas uenis BHICTaBKH — HPU3bIB K OTBETCTBEHHOCTH, CTHMY/IMPOBaHHE NUCKYCCHI U (opMupOBaHHE
3HaHMH ¢ TeéM, YTOOBI JIOAM HAYYMJIMCH IUIAHMPOBAaTh M KOHTPOIIMPOBAaTh SHepromnorpebiicHMe Ha
IJIaHeTe, MUHAMU3HPYA YIepO A MpUApPOABL.

BricTaBky nmocerunno Gostee 2 MuTHOHA moceTuTenel. 85% or obiero 4ucia NOCETHTENSH COCTaBUIH
Ka3axCTaHUBl, a 15% — rpaxigaHe WHOCTPaHHBIX TOCYJAapCTB, GONBIIMHCTBO M3 KOTOPHIX DPHEAYT U3
crpan CHI u Kutas. 3HauMTebHOE KOIMYECTBO TYPHCTOB Taroke 66110 3 Eporml, Typuun u CLIA.
OcHOBHOM Lenblo ydacTHs B BbicTaBke «OKCIIO-2017. Oneprus Oymymiero» Obima JEMOHCTpaLis
HHHOBALMOHHBIX JIOCTIDKEHHMI B OGIACTH mepepaGOTKy NPUPOJHOTO M MOMYTHOrO HE(TAHOIO rasa, u
HONy4YeHHs 13 HuX Gosiee 30 BUIOB MPOMYKIMH, CPEIH KOTOPBIX: BOAOPO, YTIIEpOL, AU3eIbHOE TOILIHBO,
Gensuu cranpapra EBPO-5 crnupTsl, ajikaHbl, KMCHOTHI M T.J. A TaKKe 3aK/IIOYCHHE HOBBIX KOHTPaKTOB
Ha CTPOMTENBCTRO 3aB0A0B GTL 1 NpuUBIeYeHHE CTPATErHYECKOr0 MHBECTOPA IS PA3BUTHH KOMITAHHH.

KoMmanus cMorjia nokas3arh cebsi Ha CaMOM BBICOKOM NMpOQieCCHOHABHOM YPOBHE, YTO MO3BOIHIIO HaM
JOCTOMHO BBINNAAETh Ha 0OIEM (pOHe YYAaCTHHKOB C MHPOBBIM HMEHEM M CT&XEM M INpPHUBICYL K
cebe MHTepec moceTHTeNel KopropaTiBHOro napmwibona. Crena GTL no3pomwn yqaCTHHKaM H IOCTAM
BBICTABKH O3HAKOMHTHCS ¢ MUCCHEH Hanlel KOMIIAHAU ¥ HAINNMMH TeXHOJNOTHAMH.

OcoGEHHBIH HHTEpeC BHI3BIBAIA BHICOKAs CTENCHb SKONOTMYHOCTH HALIET0 TEXHOIOTHYECKOro nporecca
YTHIM3ALHH HOMYTHOro HE(TIHOTO ra3a i NOMyYeHHs NPOAYKTOB, HEOOXOIMMBIX NPAKTHIECKH B KaXI0H
cepe Yea0BEYECKON XKU3HH H B TIEPBYIO OYEPENb SHEPIeTHKE.

Ilo pesy/bTaTaM y4acTHs B BBICTABKE B TCUEHHE MEHEE YeM TPEX MECALIER ObLIM HaJTaXKeHB! HEOOXOMMBIE
JENOBble KOHTAKTHI M TIPOBEJECHBI MEPErOBOPbI O Hayajle MEPBBIX STaloB OPraHM3alMOHHBIX pabot 10
CO3ZAHMIO COBMECTHBIX NpeANpHATHH. JIEMOHCTpalki MHHOBALMOHHOH TEXHOJNOTMH IIPOM3BOACTBA
nponykupu GTL 6buia npoBeneHa IpeICTaBATENSM (aKTHYECKM BCEX CTPaH MUpa, KOTOPRIC MMEIOT
TOMYTHEIM He(TAHOM M NPUPOAHEI ra3 M BXOAAT B HOITOCPOYHBIE CTPATETMYECKHE TIAHEL 110 PasBUTHIO
kommanua GTL Ha MUPOBOM 3HEPI€THYECKOM pPBIHKE.

Bewio OOCTHTHYTO CYIIECTBEHHOC Pa3BHTHC B paMKax paHCe TIOArOTOBIECHHBIX IPOCKTOB IIO

ctpourensctny 3asoios GTL B CIIIA, Kanane, paxe, Kasaxcraue, Tan3anuu, Upane u Hunonesznu. Bee
CTpaHbl, ¢ KOTOPbIMH OBUIM OpPraHHM30BaHbl BCTPEYM H IIEPETOBOPEL, ObUIM 3aHHTEPECOBaHBI B
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ucnonp3opanu TexHonorudh OAO GTL M pelleHWH CTOSWMX Tiepe HHAMH SKOJNOTMYECKHX H
SHEPreTHYECKUX 33/1aY.

B nepuox mpoBelieHHs BHICTaBKM B paMKax peajM3allMH TpoekTa B HHJOHE3WH COBMECTHBIM
npeanpustueM PT. PETRO GTL INDONESIA sbinonsensl paGoTsl i IOMYy9eHHS HHBECTHLOHHOM
JHUUCH3HH OT MPaBUTENLCTBA CTpaHbL JlaHHAdA JIMIECH3MA SBIAETCA HEOOXOMMMBIM TpeGOBAHMEM LA
BeJieHus (MHAHCOBOM M MHBECTHLIMOHHOM NESTENLHOCTH Ha Teppuropuu Mujonesmn. Tawoke Gbuia
nposefieHa paboTa MO MOMYYeHHIO IacTIOPTAa SKOJOTHYECKOM 6E30IaCHOCTH JUIS  COBMECTHOIO
npempuatus GTL-Kazaxcran.

Bo BpE€M4 BbICTaBKH OB IOATOTOBICHBI M NIPEABAPHUTENILHO COITIaCOBAHEI IJIaHbI pa60T 10 peanusaiiuy
IIPOCKTOB CO BCEMH 3aHHTEPECOBAHHBIMH B TEXHOJIOTHAX KOMITAHHH CTpaHaMu.

B pesynbrare BeicraBku o kommaHuM OAO GTL u €€ TeXHONOTHSX Y3HAIH TPEACTABHTEIH MHOTHMX
MEXIYHapOAHBIX OOINECTBEHHBIX OpraHH3alMii, 6aHKOB, UHBECTOPOB U NEPBbIE JIMLA BEAYINHUX MHPOBEIX
KOMINaHu#, KOoTopele B Ommkaiimem OyaymeM Moryt crate maptHépamu OAO GTL B peanmsauuu
NpOrpamMMebl €€ pa3sBUTHA Ha MUPOBOM SHEPreTHYECKOM PHIHKE.

Menemxvent GTL mnpenmomaraer, uro pasputhe Kommamwd Ha BTOpPOM 3Tane OyneTr
NPO(UHAHCHPOBAHO MOCPEJCTBOM OCYILECTBICHH KIMEHTAMH TpeJOIUIaThl 10 J0rosopaM. Eciu cripoc
Ha rasonepepabateiBatoiiee obopynoBaHHe GTL okaxeTcs CIMIIKOM BBICOKMM H 06BbeMa MpPEAOIUIAT
Oy/ieT HeIOCTaTOYHO UIA HojuepkaHus Goilee BBICOKOTO AOJIOCPOYHOro pocta GusHeca Kommanum,
MEHEKMEHT Oy/ieT TIPOBOAUTL aHANW3 BO3MOXKHOCTH (MHAHCHPOBAHHS Pa3BUTHsS Yepe3 TpPHBIICUCHHUE
32€MHOr0 KamnWTajla W/HMIM OCYLIECTBICHHMS 3MHMCCHM HOBBIX aKI[Mi CYINECTBYIOLIEMY HIH HOBOMY
naptHepy Komnanuu.

I'nobanbHas komMnanns.

Hnes o co3pmanuu riiobanbHON KOMIIAHWH OCHOBBIBAETCS Ha IPEIIIONIOKEHHUH O JOMHHHDPOBaHHHA
npouecca GTL nag nponeccom ®uinepa-Tpomua ¢ pUHAHCOBOH M TEXHOJOTMYECKON TOYEK 3pEHHs, a
TaloKe Ha MPEeAroioKeHHU O HeJJOCTaTOYHOCTH BpeMeHH I HaChIHIeHHS MHPOBOrO phIHKa IepepaboTKu
METaHOCOAEPKALIMX Ta30B B TOIUIMBO M AP. COIYTCTBYIOIIME HPOAYKTHl 00OpyIOBaHUEM, aHAJIOTHYHBIM
IO CBOMM IIPOM3BOACTBEHHBIM XapaKTepHUCTHKaM M (QYHKIMOHMPYIOIMM C HCHOJIB30BaHHEM
KOHKYPEHTHBIX TEXHOJIOTHIA.

Ha pansstii Moment pasBurds KommaHuu 5SkoHOMHMYecKas 3(()EKTHBHOCTD M HAJEKHOCTH
¢yuxiponrposanus GTL cTand IMPOKO W3BECTHHIMH, @ MEHELKMEHT 00/1a/iaeT JOCTATOYHEIM OIIBITOM
171 obecrieyeHHs BO3SMOXKHOCTH IPOBEIeHUs JanbHeinelt sxcnancun 6usHeca Komnanun.

B 6mwxaitue 3-4 roga MenemxMeHT oxxuaaet, 9to obopynosanue GTL 3aiiMeT 3HaUMTENLHYIO
JOMO rI06albHOro phiHka. LleneBBIMH KOMIaHMAMHM 3Tana riobammsaipu Kommanywu OyayT sBiATbCA
nedrerazossie kommanmu CIUA, Hpaka, Cynana, Mpana, Mamaiisuu, Karapa, Caymosckoidt Apaeuw,
Tanszanum, Kanaael, Magarackapa, 3umbabpe, Kasaxcrana v Ipyrux CIpaH.

I'nobanuzaima 6GusHeca Kommanwu Oymer mpoduHaHCHpOBaHA 4Y€pe3 IPHBIICYCHHE 3aEMHOIO
KanWTada W/WIM OpoAaky MONOJHMTENbHBIX akiuii B ()opMe YaCTHOTO HIIM MyGaMYHOTO pasMeIlCHH.
Ecin ¢dunancoesii mapraep KoMmanuu Gyner paccMaTpHBaTh BO3MOXKHOCTH BBIXOJA M3 IPOEKTa HO
HayaJa 3Tana raobammsaiuy KoMnaHuu, napTep CMOXKeT OCYIIECTBHTh MPOJAXY CBOEH IO COBMECTHO
¢ pa3sMelleHHEM JAOTIONHUTENBHON SMUCCUM aKIHH.

MenemkMenT KoMnanuu oskupaeT, 9to 4epes 8-10 mer mocie Hauajia npoekTa (popMHUpOBaHHE
OTpaciy nepepabOTKH METAHOCOIEPIKAIINX Ta30B B XKHJKHE yriaepofoponsi 6yser sasepueno. K stomy
MOMEHTY KOMIIaHHH OTpaciy GyayT BbipabaTsBaTh CTaOMIIBHBIC JEHEKHDIC IOTOKH H 3aiMYT CBOH 40NN
peiHKa. BO3MOMKHO, 3TOT MOMEHT Gyder HAaWIydluM IIA BBIXOJA M3 MpoekTta. B 3aBHCHMMOCTH OT
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YCNIOBHH Ha PBIHKAX KalWTala, aKuMOHeph! KoMNaHMM CMOTYT OCYLIECTBHTH IIPOJAXY CBOHX HOJEH
uepe3 IPO/SPO unu depe3s yacTHOE pasMelieHHe rIoGaIbHOM HeTera3oRoi KOMIAHMH.

VL. OTYET O BBIIJIATE JUBHAEHIOB IO AKIASIM
AKIIMOHEPHOT'O OBIIECTBA

B cooteercteuu ¢ @enepanbnbiM 3akoHoM «O6 akmuoHepHBIX obmecTBax» M YcraBom OAQ
«GTL», O6mecTBo BIpaBe NPHHHMATH PEIUCHHSA O BHIUIATE AMBHACHIOB MO Pa3MEIICHHBIM aKLMAM,
€CJIM HHOe He YCTaHOBJIEHO DenepaibHbIM 3aKk0HOM «O0 aKIMOHEpHBIX 00LIeCTBax».

Ilo wuroram 2017 roma umcras mpubsuie OAO «GTL» cocrasmna 787 000py6. CoBeT OMPeKTOpOB
peKOMeHI0Ball TOI0BOMY 06IeMy coOpaHMIO akiuoHepoB Npubhute O6mecTBa mo pesyiabratam 2017
OTYETHOI'O IOJa HE pacHpeeNaTh; JUBUACHIBI 110 pa3MeICHHBIM OOBIKHOBEHHBIM akisaM O6uiecTsa 1o
pesyabtaram 2017 oryeTHOro roga He OOBIBIATE H HE BHIILIAYHBATS.

CoseT JUpeKTOpoB 06IIecTBa peKOMEHIO0BAJI FOIOBOMY 00IIeMy COOpaHHIO aKIMOHEPOB HAIPABMTH Ha
BBIIUIATY JWBMEHIOB 3a CUET HepaclpeieieHHOM npuObUM mpomuisix Jier 16 095 200 (IllectHaniats
MUIUITHOHOB ZIEBAHOCTO IIAThH THICHY JBeCTH) pyO. Beimnatuts (0OBIBUTE) AUBUAEH/IBI IO OOBIKHOBEHHBIM
HUMEHHBIM 6e3[0KyMeHTapHbIM akupsaM OOmectTBa U3 HepaclpelelneHHOH NPHUOBUIM HPOLUIBIX JieT (110
pesynabTaraM mnpouuieix Jjger) B pasmepe 0,0062 pyb. Ha omHy OOBIKHOBEHHYIO HMEHHYIO
6e3710KyMEeHTapHyIO aKIMIo. PeKOMEHIOBaTh ONpeNeNiuTh B Ka4yecTBE JaThl 3aKPBHITUA peecTpa Io
musuaeHnam 18 mrons 2018 rona. PexoMeHAOBaTh BHIUIATATh HOMUHATBHOMY JIepiKaTelio AUBUIACHAB B
Teyenue 10 gHel mocie 3akphITHA peecTpa IO AMBHIACHIaM. PeKOMEHIOBaTh BBILIATHTH
3aperCTPUPOBaHHBIM B pEeCTpe aKIMOHepaM AMBUACHAHLL B TeYeHHE 25 AHEH Iocie 3aKphITHA peecTpa
[0 IUBUICHIAM.

2014 | 2015 2016 | 2017r
Mokasatems (py6.) | 2010tox | 201iron | 2012rox | 2003ron | - roa
Uucras npUGHLTE 1729000 | 4574000 | 2130000 | 7659000 | 637000 | 241313 | 46768 | 787
000 000 000
06 - 109032 | 12136 | 16095
ABICHHBIC 770000 | 1038400 | 5192000 - 000 280 200
JUBUACHOBI
JuBHICHE HA OJHY 0,000395 0,0004 0,002 - - 0.042 0.005194 | 0,0062
aKIo
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VIL. ONHUCAHHUE OCHOBHBIX ®AKTOPOB PHCKA,
CBSI3AHHBIX C AEATEJLHOCTBIO
AKIIMOHEPHOT'O OBIIECTBA

MapkernHroBble M pHHAHCOBLIE PHCKH

Ilpu oOLEHKE mNepCHeKTHB mpoeKTa HEOOXOAMMO pacCMOTPETh BEPOSTHOCTD pasBuTHA  TIO
HE6IAronpyUATHOMY CLIEHAPHIO HE TONIEKO POCCHHUCKOM SKOHOMHKH, HO U cTpad rae komnanus OAO GTL
CTPOMT 3aBOABL. (DaKTOpaMH MaKpOSKOHOMHYECKOrO PHCKA MOTYT OKa3aThCH, B YACTHOCTH, HETATHBHBIE
M3MCHEHMs CJIEIYIOIIMX TOKa3aTeIeH:

* LieHA Ha CBIPBE, SKCIIOPTUPYEMOE M3 CTpaH rae cTpostes 3asoasl GTL;

*  KYpPChI BAJIIOT U UX H3MEHEHHE;

* JIMHAMHKa IPOLIEHTHHIX CTABOK B JIPYTHX CTPaHax;

* M3MEHEHHE PEMTHHIOB CTpaH M MX JAOJIOBBIX 00S3aTEIIbCTE;

*  LIHa Ha 30JI0TO, HE/IBIHKMMOCTS M JPYTHe aKTHUBEL.

*  ypoBeHs HH(DIAIMH

*  TeMIbl 5KOHOMHYECKOTrO pocTa cTpaHsl, B koTopoit OAO GTL ctpour 3aox

*  YPOBEHb IUIATEKECTIOCOOHOCTH CTPaHEI

*  YpOBEHB NONUTHYESCKOH CTaOHMIIBHOCTH
Heratusnoe M3MeHeHWe CIieHapHsi PasBHTHA SKOHOMHKM IIOJ BIMSHMEM IMEPEUMCICHHBIX (DaKTOPOB
MOJKET BBI3BaTh YXYIINECHHE CUTYalldd B HE()TEra3oBoH OTpaciy, SBIAIOMEHCS OCHOBHBIM MOTpeGUTEnEM
yenyr Komnanuu OAO «GTLy. Takue H3MEHeHHSs BRIPKAIOTCA B YXY/UICHHH (HHAHCOBOTO COCTOSHHMS
OPEANpPUATHNA KIMEHTCKOH 6a3bl M, COOTBETCTBEHHO, BBI3OBYT CHIDKEHHE IIAHHPYEMbIX OOGBEMOB
TPOJAXK.
OCHOBHBIE KJIMEHTHI MOCTABIIMKA YCIAYr — KPYMHBIE HOOBIBAIOLIME M CEPBHCHBIE KOMIIAHMH, 4acTo CO
3HAYMTENILHOM JIoNedl rocylapCTBEHHOro KamuTajia. B ciydae 3aMemieHMs TEMIIOB pOCTa
NPOMBIIIUIEHHOTO TIPOU3BOZACTBA, MOTYT OBITh 3HAYWTEJNBHO IIOBBIIEHHI HAJOTM HAa JEATEIbHOCTH
HOOBIBAIOIMX H CEPBUCHBIX KOMNaHWH. YacTHYHO 3TOT PHCK MOXKET CTPAaXOBAThCH YBEJIHYCHHEM
KOJIMYECTBa PHIHKOB cObita (cObiTOBas auBepcuduKaims WM reorpadmueckas JUBEpCHDHKAIMS),
OJJHAKO B CIIy4ae CHCTEMHOIO0 KpH3HMCa SKOHOMHKHU BCE PHIHKH, B TOM YHCIIe PHIHKH TPaTMIHOHHBIX
NOKymaTelel CepBUCHBIX YCIYyr M OOOpyHOBaHMS Il CEPBHUCHBIX YCIyT, OyHYT IOIBEPMKEHBI €ro
BITMAHHIO.
VrnpaBneHue OaHHBIMH KaTerOpUAMH pUCKOB IpeZmnojiaraeTcs IIOCTPOMTh 3a CUeT BHEIPEHHS
cTpaTtermdeckoro ynpaenenusa Komnanueld Ha 6a3e mponecCHOro Noaxoia ¥ Ha ynpaBlIeHHH CTOMMOCTBIO
KOMIIAHUM B HMHTepecax aKUHOHEepoB. Bo3HWKawommas B pesyibTaTe CHCTEMa YTMpPaBieHMA PHCKaMH
[O3BOJIUT FHOKO peardpoBaTh Ha pa3BUTHE pbiHka. CoueTaHHe NPO3PavHOCTH YNPABICHH C MOTHBALMEH
Ha yYeT HMHTEPECOB aKIMOHEPOB MO3BOIMT KOMOWHMPOBATH YIPABILAIOLIME BO3JCHCTBHA, COXPaHATH
Gamanc Mexay pasymHoM muBepcubukanmeil # GOKyCHpOBaHMEM Ha KIIOYEBBIX, CaMbIX MPHOBUIEHBIX
cepax Ou3Heca, IPAMEHATh BCE BHIINECKA3aHHOE MapajUICNbHO C MHHUMH3AIMER saTpar Ha
[POM3BOJICTBO B CITy4ae pa3sBHTHS HeOIarolmpHUATHOIO SKOHOMHMYECKOIO CLICHAPHA.
Jlna Toro yro6bl MEHMMU3MPOBATH BIIMAHHE HA MPOEKT YKa3aHHBIX BBIE PUCKOB, B OM3HEC IUIaHE BCE
pacueTsl NPOBEAEHHI M0 KOHCEPBAaTUBHOMY CIICHapHIO. B pacueTsl 3ajl0XKeHBI MMHMMAJIbHBIE IEHBI Ha

o6opynoeanue u yciryru komanuu «GTL».

Buemmuune pHCKH CepBHCHOTO GH3HECA

K naHHOM Trpynme pHCKOB OTHOCATCH, INPEHMYIIECTBEHHO, PHUCKH, CBA3aHHBIC C IIOBEACHHEM
IOCTABIMKOB KOMIUIEKTYIOLIUX, KaK CyOheKTOB OHU3Heca («PUCKH IOCTABIIMKAY).

[Ipd H3MeHeHMM HEONArONPUATHOM pa3BUTHM SKOHOMMYECKOM CHTyalldH, IIOA BO3/IeHCTBHEM
HOJIATHYECKMX MITH KOHBIOHKTYPHBIX (haKTOPOB, NMOCTABIMKH MOTYT 3aJ€P:KMBAaTh HMIM GIOKMpPOBATH
(9aCTHYHO HJIM MOJHOCTHIO) MpoayKumu i HyxI Kommanuu. Kpome TOro, mocKoJbKy NMOCTaBLIMKH
ABNAIOTCA KOMMEPYECKMMM OpPraHu3allsIMH, CaMOCTOATCIBHBIMHU cyObekramu Ou3HECa, HEBO3MONKHO
MCKJIIOYMTh BEPOATHOCTH HW3MEHEHHMS WX OKOHOMUYECKOH IIONMTHKM OTHOCHTEIBHO KOMITaHUH-
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TNapTHEPOB. PUCKY 5TOM Ipymms! TPyAHO MpeicKasyeMbl, HO HeOOXOMUMOCT YIPABIECHHS MMH CHELyeT

YUMTBIBATE IIPH JONTOCPOUHOM ILTAHUPOBAHMH.

Hna yMeHbIIEHUs BO3/IEHCTBHSA JaHHOTO PHCKA B KPATKOCPOYHOW MEPCIIEKTHBE MOIYT GBITH CO3JAHbI

CKJIANCKHE 3amachl MAaTEpHANIOB U KOMIUIEKTYIOIIMX, HEOOXOMMMBIX I NMPOM3BOACTBA M CEPBUCHOTO
. 0bCiyxuBaHuA WCTONb3yeMOM TexHMKH. JaCTHYHO, YNpaBleHHe NAHHOM KATETOpHEl PHCKOB MOXET

6biTh OGecrneyeHo 3a cueT BHeNPEHHI B KOMIIaHMM CHCTEMBI yIparieHns, OCHOBAHHOMH Ha IIPOLIECCHOM

13 (020:0)i (X

OnepannonHbie pACKH

B a1y rpynity BXOAAT pHCKH, CBA3aHHbIE C YIIPaBJIeHHEM KOMIIAHHEH B NPOLIECCE B MPOLIECCE BEIXO/A €6

Ha PBIHOK 060pY/I0BaHKA I TIepepabOTKU METAHOCOAEPIKALINX [a30B B JKHUIKHE yTIIEBOJOPO/IBL.

Ynpasiienue 5TOH rpynmol PHUCKOB MOXET GbITh JOCTMTHYTO 3a CYET BBEJEHHS JKECTKMX PErTaMeHTOB

NPOM3BOACTBEHHBIX TMPOLIECCOB M  OKa3aHMA CEPBUCHBIX YCIYT M BBICTPAHBAHHA  KECTKO

perjlaMeHTHPOBAHHBIX OTHOLICHMH C 3aKa34HKaMM YCIIYT, YYUTHIBAIOIUX UX HHTEPECHL.

B cnepyrouieii Tabnune npeacTapieHbl HASHTHOUIMPOBAHHEIC Ha HACTOSLIMIA MOMEHT PHCKH NPOEKTa H
npe/iaracMele METOAB pearHpOBaHU Ha PHCK WM NPeNOTBPALICHHS PHCKOB.

» OCHOBHL[e MeHTH(bHH!ipOBaHHBIe PHCKH o
Bepositao YuoonnomoseHHbIH

CrenieHb b no MeToj pearHpoBaHUsi Ha PUCK / |

2
BiMsRus | HACTYILICHHAST yupasJenuio HpEJOTBPALIEHASE PACKA
pHCKOM

JuBepcudukaiys peHKOB

Camxenue cipoca Ha | Bricokas | Huskas AKnmoHepsl,
§cepBMcHHe yCIIyTH CEO cOrITa
‘U332 pocTa HHGIIAIHA
' CHIYKEHUS TEMITOB
pocta BBII
Peskoe camxenre - Bricokas  Hmskas Ol ‘AKHHoHepI;I', -+ PaspaboTxa u BHEIpEHUE
HeHHI Ha ‘ s er - ~CEO " CHCTEMEHI yIpaBIICHHS
)}’I‘IIGBOI_[OPOI[HOC CEAS e R . CTONMOCTHIO KOMIaHHA
CHIPBE \ \ s i 7
: i S |
‘Bozpacranue Cpenmsis Bricokas CEO Pa3pa6oTka 4 IpOBEIEHAE
KOHKYPEHIIMHU CO aKTUBHOM MapKETHHI OBOH
' CTOPOHBI POCCHHCKHX HOJIATUKH, IEHOBOH

‘M 3apyOeKHBIX TTOJINTHKY, HCIIOIE30BAHUE

'KOMMaHu# nMeroIerocs 1066HCTCKOrO |
MOCTaBIIUKOB MOTEHITHAIIA '
OPOAYKIUH U YCIyT

. 17151 CEpPBUCHBIX
*KOMIIaHUH
Peskoe mosemmenre | Beicokas | Husxas o CEO | BHenpeHue nponeccHOro
'HAJIOTOB Ha g Ly : - MOAXOHA B yHpaBJICHUE,
HEATENBHOCTD CHIDKEHIIE 3aTparT Ha 1

HEIPOTIONE30BaTeIeH U
 CEPBUCHBIX KOMIIAHUH. - . -

. IPOU3BOICTBO YCIIYT.

b

'Crenenr Bruanma Ha npoekT. UMeeTcs Tpu rpasaupu — “Beicokas”, “Cpennan”, “Huskas™
»
? BepoATHOCTE HACTYTIIEHHA pricka. MimeeTcs Tpu rpanaumuy — “Bricokas”, “Cpennan’, “Huskad
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é3anepxc1<n nocraBok  Bricokas  Cpemuss CEO Co3pnaHne CKIaaCKux

' KOMILIIEKTYIOIIAX 3a11acoB, JUBEPCHDUKALINA
5 3aKyIIOK H [OCTABOK,
HCITOJIB30BaHUE
KOMILIEKTYIOITHX
poccuiickoro
LIDOM3BOZCTBA.

BepontHoer  § YHOIHOMOYCHHBIH
Crenens b 1o Merox pearspoBaHus Ha pHCK / |

BamsiHEs’ | HacTymen § YHpaBiIeHuio HPEOTBPALIEHNSE PHCKA
puckom

HerarusHoe Biustaue = Breicokas < Cpepsas CEO, WsyyeHne CyImecTByOMEX |
- IPUHSTHIX B ($hUHAHCOBBII B Kommanuu «GTL»
Komnanuu «GTL» JIHUPEKTOD OM3HEC-TIPOIIECCOB B
| cI0c0O0B U METOAOB obnactu (pUHAHCOBOIrO M |
yIpaBICHHAS ; YIPABIEHUECKOTO YIeTa U |
_ puHAHCOBO- COIJIACOBAHKE C
" XO3AUCTBEHHOM npuHATHIME Y UHBEcTOpa
JeSTENBHOCTHIO ~ MPUHIUIIAMHE YTIPaBIIEHUA

JACHCKHBIMY HOTOKaGMH U
METOAUKOM GIOIDI(CTHOI‘O

MIaHUPOBAHU
- Heratusnoe " Cpemmss  Cpemmss  CEO, kanposas | Co3faHue CHCTEMEL
. BOCIIpUSATHE L .. chmyxba & MOTHBAIMH COTPYIHUKOB,
¢ KOJJIEKTUBOM > " R » HANpaBIEHHON Ha YJET
- KomMnanuu « . ... . uenelt akIAOHEPOB,
: RS & 5 SRaet ey SUSRRIENTN SRR £ R 00y4eHHE COTPYIHHKOB
| HEBECTHIWOHHOTO b ey ’ b e Komnaamu «GTL» |
Huzkas Bricokas | Cpenmss CEO Onpeznenenne OCHOBHBIX
- 9¢deKTHBHOCTE IIPOM3BOJCTBEHHBIX U
paboTsI KOMITaHHUY TIOI/IEPKUBAFOIIIX

: «GTL» ' MPOLIECCOB KOMIIAHUH,
' pactmpeneneHue
OTBETCTBEHHOCTH H
HOJIHOMOUHH B IIpoIieccax. |
OtpeielicHUE BIAJICBIED
mponeccoB. Onpenenenue
KpUTEPHEB
pe3yABTaTHBHOCTH
TIPOIIECCOB.
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VIIL. CAEJIKH, IPU3HABAEMBIE KPYITHBIMH CAEJKAMM,
U CJAEJIKH, B COBEPIIIEHUH KOTOPBIX
UMEETCA 3AMHTEPECOBAHHOCTD

B 2017 romy caenok, Npu3HaBaeMbIX B COOTBETCTBHH C DenepanbHbIM 3aKOHOM «06 aKLIHOHEPHBIX
0bLiecTBax» KPYIHBIMU CHENKAMM, a TAKKe HHBIX CIEIOK, Ha COBEpIICHHE KOTOPBIX PAaCIPOCTPAHAETCS
TOPAROK Of0OPEHMs KPYIHEIX CHENOK, HE COBEPIIANOCE.

B 2017 rony cpenok, npusHaBaeMBIX B COOTBETCTBHH C DezepanbHBIM 3aKOHOM «00 aKLIMOHEPHDIX
0o611eCcTBax» CHENKaMH, B COBEPIIEHHH KOTOPHIX HMEETCS 3aUHTEPECOBAHHOCTD, HE COBEPINAJIOCH.

IX. COCTAB COBETA IUPEKTOPOB OAO «GTL»

®.H.0. uaena CoBera
JHPEKTOPOB H CBeIeHHH
0 BJaJIcHUH aKIUSIMH

HaunmenoBanue
OpraHM3anuy H
JA0JLKHOCTD, KOTOPYIO
saauMaet wieH CoBera

Kparkue 6norpadguyeckue
JaHHbIE

OOBIKHOBEHHBIX akumii: 0.15%

0OAO «GTL» ,
JHPEKTOPOB

Hopodees JImutpuit IIpencenatens CoBera Bricmiee o6pazoBatue, rof
Bnagumuporuy mupexropoB OAQ «GTLy, poxnenus 1982
Hons npuHaIeKaIix Iy mupekrop OO0 «IOpupmueckas
06bikHOBeHHBIX akimit: 0.16% ¢bupma «Moe npaso»
Hopodees Iapen FOprerny Ynen Coseta nupexkropoB OAO | Beicmee oGpasoanye, rog
Jons npuHaTexanmx JUIly «GTL» poxxaenus 1979

Vnpaemnsonmii moptdenavu
JONEBBIX HEHHBIX OyMar B

®onposom priHKe PO
JyHaeB AnekcaHgp Unen Cosera qupekropoB OAO | Beiciiee o6pa3zopanue, roj
Bsauecnapopuy «GTL» poxaenus 1964
Josis NpHHauIeKaIMX JTHLY

OOBIKHOBEHHBIX aKIHi SMUTEHTA:
0%
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Heanos Muxaun IOpsesuu Ynen Cosera nupextopoB OAO | Oxonumn Poccuiickyto
Houna nprHaiexaimx guiy «GTL» OKOHOMHYECKYIO AKaZleMHIO UM
OOBIKHOBEHHBIX aKLMi SMHTEHTA: I'.B. ITnexanogra o
0% CIIeLIMAIBHOCTH «DHHAHCHL U
Kpenut» QaxynsTer «BHsHEC U
JIeJIOBOE a/IMUHUCTPUPOBAHKEY.
I'on poxnenus 1973
Bacunpumnkosa AHHa Ynen Coserta nupekropoB OAO | I'og poxaenns 1973,
AnexcangpoBHa «GTL» obpazoBaHHe: BEICIIEE
Hons npuHajiexaIux JIALY
0OBIKHOBEHHBIX akiui: 0.37%
HaumenoBanue

D.1.0. unena CoBera
JHPEKTOPOB H CBEICHHS
0 BJIaJICHUH AKIIHAMM
OAO «GTL»

OpTaHM3AIHH B
TOJGKHOCTH, KOTOPYIO
3anuMaeT wien Coeera
JAHPEKTOPOB

Kpatkue 6uorpadguueckue
JaHHbIE

bateipes MBa Bukroporny
Jloiis nprHaAnexauyx JIULy
o6bixHOBEHHBIX aknuit: 0.001%

Ynen Coeeta aupekropos OAO
«GTL»

Tox poxnenus 1984,
obpa3oBaHHe: BhICIIee

Psa6uer Errennii Banepreruy
Josst npuHaane amumx My
OOBIKHOBEHHEIX akiuii: 1.62%

Unen Cogera qupextopoB OAO
«GTLy», Kommepueckuii
mupexkrop OO0
"CrpoiiMonra:xxHuBect”

T'og poxnaenus 1984,
obpa3oBaHue: BhICHIEE
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X. CBEJAEHHUA O IPE3UJAEHTE OAO «GTL»

IIpesupentom OAO «GTL» snsercs Kaanipos Padpuc®anzosuy.

Ilepuon
HanMeHoBaH#e opranu3anyuu HomxHocTh
c 1o
|
2002 - OTKpBITOE aKITHOHEPHOE OOIIECTBO IIpesunent
«GTL»

Hons yyactud nuiia B ycraeHoM kanmtaie smutenta: 30.12%
Hosis npuHauIexxamux Juily OGBIKHOBEHHBIX akmuii sMurenta; 30.12%

XI. O BO3HATPA’KIEHUM TIPE3UJIEHTA M COBETA
AUPEKTOPOB OAO «GTL»

Bosnarpaxienve (3apa6oTHas mimaTa, IpeMHH, KOMIICHCALMM DAacXOIOB M JPYTHE BHIILIATHL)
Ilpesunenty OAO «GTL» u unenam Coeera mupextopos OAO «GTL» onpeneniercs B COOTBETCTBHH C
®epepanbHeiM 3ak0HOM «O6 aKLHOHEPHBIX O6LIECTRax», PYNOBHIM KojekcoM P®, IonoxenmeM o
Cogere mupexropos OAO «GTLy, pemennsmu O6mero cobpanus akiponepos OAO «GTLy.

B cootserctemm ¢ ®3 «O6 akmMoHEpHHIX 06IIECTBAX» IO PELIEHHIO TOAOBOTO OBIIEro cobpaHL
axkuuoHepoB OAO «GTL» yennam Cosera aupekropoB OAO «GTL» B nepHoa UCIONHEHHA UMH CBOMX
005132HHOCTEH MOXKET BHITUIAYHBATECS BO3HATPAK/ICHAE M (MIH) KOMIIEHCHPOBATECSA PACKO/IB], CBI3AHHbIE
¢ ucnonHenueM MMM QyHKIME uwieHoB CoBeTa IMPEKTOpOB. Pa3sMepbl TakMxX BOSHArpaXAeHHH H
KOMITCHCAIIMi yCTaHABIMBAIOTCA PEIlICHHEM rofoBoro obiiero cobparus akiponepos OAQO «GTLx».

Pasmep npemuanpHOro Bo3HarpakiaeHus Ilpesmmenta OAO «GTL» onpenenserca CoBeToM
JupexropoB OAO «GTL». ‘

B 2017 roxy BosHarpaxaenue npesunenta OAO «GTL» He BBILIAYMBAIIOCH.

Bosznarpaxaenue unenam CoBera mupektopoB OAO «GTL» mo wuroram pabotsi B 2017 romy
PEKOMEHAOBAHO YCTAHOBUTD B pa3Mepe 1% ot umctoit npubsumi O6mecTBa.

XII. O COBJIOJJEHAM OAO «GTL» PEKOMEHIAIIVI 1
MIPUHIUTIOB KOJEKCA KOPIIOPATUBHOT'O
MOBEJIEHUSA

B Komnanmu npunsar Komekc KopmopaTHBHOTO ympaBiieHMA (yTBep:kIeH obmum cobpaHueM
axuuoHepoB OAO «GTL», mporokon Nel9 ot 30 urons 2010 roga).
Kpome sToro O6mmectTBo pyKOBOACTBYETCA MONokeHUAMHU Koaekca KOPIOpaTHBHOTO MOBEICHHS OT

05.04.2002, pexomenmoranHoro PacnopsxenneM OKLB PD ot 04.04.2002 Ned21/p.
B gactHOCTH, COOMOmAIOTCA OCHOBHBIE TpeOOBaHMA, MpPEABABIACMBIC K TOPAAKY I[OArOTOBKH,

CO3bIBa M TPOBeJIeHMs O0MIero co0paHus aKHUOHEPOB TOPAAKY MOATOTOBKHM H NPOBENCHMA 3aceIaHHi
uregbHoMy opraHy OOIecTBa TOPSAKY PacKpHITHA
Mo 32 (DHHAHCOBO-XO3SHCTBEHHOM IEATENLHOCTBIO
COBEPILIEHHH KOTOPHIX UMEETCA 3aHHTEPECOBAHHOCTb.

HHGbOPMAITHH H%ﬁ)@
TOpSZKY 0A06D

D. KassipoB
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