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BoaopoaHaa 3HepreTuka — 6asosblie NPOMbILUIEHHbIE NPouecchl

2HO > 2H, + 0,; CH, + 2H,0 2 4H, + C0,; C + 2H,0 - 2H, + (0,

REMEWABLE OR MATURAL ELECTRICITY
MUZCZLEAR POWER = as FROM THE GRIL
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CDECARBOSMIZEDRY 0 I DECARBONIZEDS

o RFF

Decarbonized Hydrogen /Critical Review/ Resources for the Future, Dec.21.2020.




«PacKpacKa» Bogopoaa
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THE COLORS OF HYDROGEN

GREEN

Hydrogen produced by
electrolysis of water, using

electricity from renewable
sources like wind or solar. Zero

BLUE

Hydrogen produced from fossil
fuels (i.e., grey, black, or brown
hydrogen) where CO, is captured
and either stored or repurposed.

GREY

Hydrogen extracted from natural
gas using steam-methane
reforming. This is the most
common form of hydrogen

Ny
‘%’Applied Economics Clinic /

production in the world today.

CO, emissions are produced.

TURQUOISE

Hydrogen produced by thermal
splitting of methane (methane
pyrolysis). Instead of CO,, solid
carbon is produced.

BROWN/BLACK

Hydrogen extracted from coal

PURPLE/PINK

Hydrogen produced by

electrolysis using nuclear power. using gasification.

WHITE

Hydrogen produced as a
byproduct of industrial processes.
Also refers to hydrogen occurring
in its (rare) natural form.

YELLOW

Hydrogen produced by
electrolysis using grid electricity
from various sources (i.e.,
renewables and fossil fuels).

NACFE (North American Council for Freight Efficiency)/Emerging Technology Report/ December, 2020



Pac4yéTtHble AaHHbIe N0 CTOMMOCTU «3e/1IEHOr0» BOAOPOAA, NPOU3BOANUMOIO U3 3/IEKTPOIHEPIUN,
noay4aemou ot rubpunaHbix (BeTpAHbIX + CONHEYHbIX) CTaHUWHI, ANA PAa3/IMYHbIX PErTMOHOB 3eMAH.

Hydrogen costs from hybrid solar PV and onshore wind systems in the long term

USD/kgH,
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us: Report prepared by the IEA (International Energy Agency) for the G20, Japan, June 2019.



ConocraBneHue noKkasaresien Npoueccos NoayveHna Bogopoaa U3 oAbl U MeTaHa,
TO/1IbKO U3 BOAbl U TOJIbKO U3 METdHAd

HYDROGEN PRODUCTION PATHWAYS AND COMPARATIVE CARBON EMISSIONS

GREY/BROWN Production

Heat: 5.7 MWh £
) ik Wiecod Uses natural gas or gasified fossil fuel as feedstock through
Methane: 1989 kg Sccgs* a steam reformer

J (SMR) CH4 + H20 —» C0 + 3H2
Hydrogen: 1000 kg (WGS)CO + H,0 — » CO2 +H,

Water: 4468 kg
BLUE Production

Grey/Brown with carbon capture

Oxygen: 7936 kg

L

Electricity: 39.4 MWh Electrolysis GREEWFINK Production
Uses water as a feedstock through an electrolyzer
J Hydrogen: 1000 kg 2H,0 —>»2H, + 0,
Water: 8936 kg
Hydrogen: 1000 k TURQUOISE Production
Methane W i €

Heat: 5.2 MWh Pwrolvsi Uses natural gas or a gasified fossil fuel as feedstock through
yrolysis H a pyrolizer
Carbon: 2978 CH4 2 Cw 2H2

Methane: 3978 kg

SOURCES Graphic from GTM, February 2021. Colors with descriptions based on Medlock, Forum, May 2021.




Muponus mertaHa B N/1a3me KaK cnocob nonyyeHus BoAopoaa, YA0BAETBOPAIOWMUN CaMbIM KECTKUM

Kputepuam ana KHU3KoyriepogaHoro» sogopoad

PUC. 3 «YITNIEPOHBIV CNE» PA3SIMYHbBIX CMOCOBOB MNOMYYEHUA BOAOPOAA
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Cnocob nonyueHus «YrnepogHbiii» cnep,

KrCO2/krH2

3nekmponu3 eodbl (6emep) 0,6 (1)

Muponu3s e nnasme (e6emep) 2,5 (3)+(1)
Muponu3s e nnasme (ConHye) 3,0(3)+(1)
Mapoeoli pugpopmuHez (0eCO2 — 90%) 3,5 (2)+(3)
3nekmponu3 eodbl (ConHye) 3,6 (1)

Muponus e nna3sme (Enek-9Hep/Kp-2050) 4,0 (3)+(1)
Muponus e nnasme (Enek-3Hep/2020) 5,2 (3)+(1)
Mapoeoii pugpopmuHez (0eCO2 — 0%) 11,5 (2)+(3)

3nekmponu3 eodbi(Enek-3Hep/kp-2050) 11,7 (1)
dnekmponu3 eodbi(Enek-3Hep/2020) 21,5 (1)

P.S. (1) — KocBeHHble Bbibpocbl CO2 npu npoussoacTse/nocraBKkax
3N1IeKTPO3HEpruum;
(2) — npamble Bbi6pocbl CO2 B npouecce NonyyeHUs BOAOPOA3A;
(3) — kocBeHHble Bbi6pocbl CO2 npu aobblue/nocTaBKax
NpUpPOAHOro rasa.
P.P.S.(a) - 4,4 k2CO2/Kk2H2 u meHbwe — kpumepuii dnsa 80dopoda
noay4YuUMb MApKy «HU3KOY2/1epOoOHbIli»;

(6) - npu mMpaHcnopmuposKe NpupooHO20 2a3da Mo
HoebiMm 2a3zonposodam ( TIT u CI1) «yanepodHbiii» cned
nosay4yeHusa eo00poda NUPoAU3OM MemaHa 8 naasme ¢
ucnonv3oeaHuemMm e6empoeoli uau conHeyHoli IneKmposHepauu
oyeHusaemca e 1,2 — 1,6 k2CO2/k2H2 .

(n3 «HE®TEFA30BAA BEPTUKA/Ib»/AHanumuka u npozHo3sl/ Ne1-2/2021, 40-47)




CpaBHeHMe noKasartesien paspabartbiBaembiX, CYLWECTBYIOLWUX U anpobMpPOBaHHbIX

MeToaosB nojsiyuyeHmna soaopoaa

Mewer Hydrogen Production Method
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u3: Decarbonized Hydrogen /Critical Review/ Resources for the Future,Dec.21.2020.




CpaBHeHMe TeXHOJI0rM4eCKMX NPMHUMNOB NoJiy4eHna Bogopoaa NnUpoinM3om metTaHa

TepmokamanumuyecKoe pasnoxeHue MemaHd — npuBAEKaTeNbHO:
HeBbiCOKaa Temneparypa (500 — 700 oC); rotoBble TeXHONOIrMUYECKUe
peweHusa ana opopmneHus npouecca, Ho sonpoc otaenenua Ni(Co, Cu, Fe)--
copeprKalmux KaTaM3aTopoB OT «BPOCLUEro B HUX» YINIEPOAA C LeNbko UX

pereHepauum U NOBTOPHOrO UCNO/Ib30BaHUA HEpeLUaeMblid. o
Tepmuyeckuli NUPOAU3 MemaHa: . =8 _—
- KKaMepHbIA MeToa» — HarpeB MeTaHa B 601bLIOM 3aMKHYTOM 06béMe A0 oy
Temnepatyp 1000-1200 oC; peannsoBaH U UCNONb3yeTCA B NPOU3BOACTBE g
TexHU4eckoro yrnepoaa (Hanpumep, mapku T900); OCHOBHO HEAOCTATOK — S -
60nbLION pacxos TeNJI0BOW 3HEPrUM U3-32 HU3KOTO 3HAYEHUA NapameTpa o —— .
Heating Cycle Decomposition Cycle

«Harpesawow,an naowanb/Harpesaemblii 06bEm» (60NbLLOI BKNAL BHELUHUX

noTtepb TeNNa); <
3 INFLOW

- «Ny3blpbKOBbI METOA» — HAarpeB Ny3biPbKOB MeTaHa, GOpPMUPYIOLLUXCA : T
npu ero 6ap6oTpoBaHMM Yepes pacnaas metanna (Mam cnnasa), He o g .f-."
o6pasylowero Kapbuabl (Hanpumep, Ga); 3a CHET yBeIMUeHUA NapameTpa O stimrte ;‘i’_%
«Harpesalowan naowaab/HarpeBaemblilt 06bEM» CYLLECTBEHHO CHUMXKaeTca o7 o M
pacxopa, TennoBo 3Heprum (BKNa4 BHELWHUX NOTePb YMEHbLUaeTca). ) 0&3 8‘3"
Pacnag meTtaHa B nnasme: w

- pa3pyLueHne MoNeKY/ibl METaHa B «X0JIOAHOMN» Nsasme Eractron
(BbICOKO3HEpPreTUYEeCKMMHU ABNAIOTCA TOJIbKO 3/IEKTPOHbI) BCeacTBue beam

UOHU3AUUUN INEKTPOHHbIM YAdPOM,; NO CPaBHEHUIO C TEPMUYECKUMU e % s
4 - e - 2H; +

MeToAaMM XapaKTepusyeTca Hanb6oabwnm KoadbULMEHTOM UCNONb30BaAHUA
BBOAUMOWM 3Heprum (3¢p¢PeKTUBHOCTb UCNONb30BaHUA — 60%, unu _\—.—.T {

221MIcHa/kgH2)




OnbITHO-NpOMbILWIeHHaA anpobauna NnpousBoaCcTBa Bogopoaa NyTém
NMPO/ZIU3a MeTaHa B Naa3sme

Monolith’s world’s 1st “turquoise hydrogen" production facility in Nebraska

Monolith Process

Renewable
Electricity

(Renewable)

Natural Gas
(CH,)
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@ s e A

Hydrogen (H,)

MONOLITH

(Proprietary Technology)

MONOLITH

Turquoise hydrogen needs less electricity than green hydrogen, produced by electrolysis of water, so it has
strategic value, and current investment is expected to accelerate hydrogen roadmap, which revolves around
producing 280,000 metric tons of this hydrogen by 2025.




Buabl TBEpAOro yrnepoaa, MMerLWMe NPakTUYecKoe NnpumeHeHue
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(v3 «<HE®TETA30BAA BEPTUKA/Ib»/AHanumukKa u npoz2Ho3sl/ Ne1-2/2021, 40-47)




BanaHue cnocoba nnpoamnsa meraHa U KOMMEpPYECKOU CTOUMOCTHU
NnoJsiy4aemoro TBEpAOro yrnepoaa Ha CToMMoOCTb BoAopoaa

Levelized hydropen production

cost [£/kg HZ]
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International Journal of Hydrogen Energy, Vol. 46, Is. 38, 2021, 19897-19912
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https://www.sciencedirect.com/science/journal/03603199/46/38
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MoTeHUManbHbIe 06/1aCTU UCNONL30BAHUA YInepoaa, 0bpasytouierocsa npu

nMNUPO/Z1nse MetTadaHa, B KMEeraTOHHaXXHbIX» KOo/1inyecrtBax
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Cmpykmypa: oduHo4yHble unu cpocwuecs e 2po30u y2nepooHble HaHo2a06ynbI
(Ouamemp 10-500 HMm), cnoxceHHbIe cunbHo-0eheKMHbIMU 2pagheHoB8bIMU CA0AMU;
naowado nosepxHocmu 10-500 Ke.m/2 ; noeepxHOCMb umeem Kak 2udpogobHbie, maK u
2uopogpunbHbIe yYacmKu; Yyacmuybsl y2nepoda umerom Hebonbuwyro
3/1eKMmponpoe8ooHOCMb.

Ob6aacmu npumeHeHUs: e Hacmoauwee epema umerowuecs 06aacmu npumeHeHUA
HaHo27106ynapHO20 y2nepoda, u3eecmHoO20 Moo mpelid-MmapKamu mexHu4veckul yenepoo
(pyccK.) u carbon black (aHzn.), o6ecneyusarom e2o nompebaeHue 8 mupe 8 o6véme 15
MJIH. MOHH 8 200; amu 0671acmu c8A3aHbI € MPou3e00cmeom, 271a8HbIM 06pazom,
asmomobusibHbIX WUH U pe3uHomexHuU4ecKux usoenuli, nu2MmeHmoes, a makxice
mMmamepuanos 015 cucmem npPouU3e00cmMaed U 3anacaHus 3neKmpu4vecKkol sHepauu.

lMpozHo3bI pazeumusa pbiHKa nompebaeHUA: umerowuecs NpozHO3bl Pa3euMus
amux HanpaeseHull yKa3bieaom Ha 803MONXCHbIU 08YX-KpamHblili pocm cnpoca Ha TY u
CB k 2040 2. OdHako, 0axce amom oxcudaemolili 06vém nompebaeHus (30 MaH. m)
MHO20KPAmMHO Huxe moz2o 06véma yz2nepooda, (COMHU MUsiaAUOHO8 MOHH 8 200!),
Komopoliii 6ydem obpaszoebieamocs, ecnau nosay4ame 6000pP00 NMUPOAUIOM NPUPOOHO20
2asa.

Ymo moxcem 6bimb obewarowum: e nocnedHee decamunemue
UHMeHCUGULUPOBANUCH UCCIEO08AHUSA MO U3YYEHUIO 8AUAHUA HAHOCMPYKMYypupo-

B8aHHO20 y2a1epoda Ha ceolicmea mamepudasos, NPUMeHaeMbIX 8 cmpoumesnscmee, U e20
8/1UsAHUSA Ha na1000poodue noya.




NoTeHUuManbHble 06/1aCTU UCNONbL30BAHUA YInepoaa, 0bpasylouierocs npu
NMUPoOJ/Inse MetTdHa, B KMeraTOHHaXXHbIX» KoJinyecrteax

PeKkynbTuBauua u nosbilueHUe NAoA0pPOAUA 3eMelb

1 8 HeAaBHEM UccnenoBaHUK Jiemin Cheng et al./Environmental Science and Pollution Research (2020) 27:18423-18433/ 6bin10

NOKa3aHo, 4YTo BBeAeHue B nousBy 3wt% CB (20-70 nm, S - 1100 m2/g, 5 wt.% of O) - 3alimLlaeT (3a CYET aacopbuUnmM) KOpHHU
pacTeHu (naesen, MaHronb/) OT YrHeTaloWwero Bo3aencTBmna TaxKenbix metannos (Zn, Cu, Cd, Sn, Pb) (aaHHble nony4yeHbl
Ha npumepe Cd), a TakxKe yBennymsaeTt obunme n CcTMMyampyeT akTUBHOCTb NOYBEHHON MUKPOdIOpbl, 0COBEHHO a30T- U

dochop-dbyHKUMOHANbHBIX 6akTepuin (Rhodospirillum and Nitrospira) and the phosphorus-functional bacteria (Bradyrhizobium and
Flavobacterium)

OCK [
3.50% - BRyegrass

3.00% - OChard

BMCB-Ryegrass

BMCB-Chard

The abundance values of functional bacteria
g

Nitrogen transforming functional bacteria Phosphorus transforming fimctional
bacteria

Modified nanoscale carbon black might be applied for the in-situ immobilization of heavy metals and remediation of contami-
nated soils because of its beneficial effects on plant growth, root cellular morphogenesis, and the microbial community.

2. P.S. Pa6otbi B 3Tom HanpasaeHuu nposoaunucb B CO PAH ewé B 2007 r. B pamKax MHTerpauuoHHbix npoeKros (UMMNY CO PAH + UXH

CO PAH) Jluxono6os B.A. , PasgbsikoHoBa .M. , AntyHuHa J1.K. , Ceaposckas J1.. , bepe3ud J1.B.Cnoco6 o4ncTku 3emensb ot
HedTH U HedbTEeNnpPOAYKTOB U PeKYyNbLTUBALIMU NOYB CeIbCKOX03AMCTBEHHOro HasHayeHns RU2 414 313C2,. 2008 r.
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https://sciact.ihcp.ru/ru/public/profile/156
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YriiepoaHblil COPOEHT COCOOCTBYET «PA3MHOXKEHUI0» HATUBHbIX
HePTEOKUCIAIOIIUX DaKTepUun

erIeBOI[OPOH'OKHCJIHIO' (I)OpMHpOBaHI/Ie HOpHCTLIﬁ yriaepoa-

mue 0aKTepUuM MOYBbI MHKpOpeakTopa YIJIepOXHBIH
KOMITO3UIIHOHHBIN

MaTepuaJl, OCTPOCHHbIN
U3 HAHOIJI00YJ1

o

C.H

2y

1 MK

SiO, Hum —

Knetkn Pseudomonas Knetkmn Arthrobacter Knetkn Micrococcus




UcnbiTaHUus COPOEHTOB HA 3arPA3HEHHON He(PTHIO MOYBE
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MoiekyasipHO-MaccoBOe pacnpeaejlieHue yriieBoaopoaoB He(dTe3arpsi3HEHHBIX I0YB B
npouecce MX ACCTPYKUUU MOYBEHHOM MUKPOGUIOPOH, CTUMYJIMPOBAHHOM BHECEHHEM

COPOCHTOB.  py6oma geinonHena cosmecmro UMY CO PAH ¢ UXH CO PAH (2007 2.)
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nOTEHLI,VIaﬂbeIe 06nacTu UCNosib3oBaHUA vrnepoaad, 06pa3y|ou.|,erocn npu
nmpoanie metadHa, B KMeraTOHHa>XHbIX» Ko1nvyecCtBax
[lopoXXHoe cTponTenbCcTso: A06aBKu B achanbTbl U 6TOHbI , SKPaHbI ANA Hacbine;

1. Bananme CB N990 (Tepmuueckuii TY) Ha csoiicTBa achanbTHOro NOKPbITUA

c Jlou «00p0)KH020 nupoza» [P. Cong et al. / A Study on use of Carbon Black Powder in Bituminous Road Construction/ Construction
and Building Materials, 52 (2014) 306-313]
lMoka3zamenso Konuyecmeo seedéHHoz0 CB, sec.%
Kayecmea 0 10 18 26
. NMpoHuuaemocTb, 250C 56 47 41 32
AchanemoGemon I
s | BA3KOCTb, 600C 1085 19300 88500 90000
1350C 1,41 1,67 1,78 1,80

m';“""";?“""“" + noebiweHue ycmoliyusocmu K eo30elicmeuro ynompaguonema (300-400 Hm);
Lime”nb
Kl | + r1oseneHuUe npu cooepxcaHuu CB > 20% anekmponpoeooHocmu

HOYHaA e 3040 e

Mopo3osauwumeli
dpenupylouyui o 2. No6aBKa CB (TY) B 6eToHHYI0 cmecb (~20 Bec.%) 3HauUTEeNIbHO CHUXKaeT

npoHuuaemoctb 6eToHHOro 6n0kKa (aNA xnopua-MoHOB B BOAE) U yBeNNUMBAET

Mecok nau aAare3uio ero NOBepPXHOCTU (NPOYHOCTb CBA3bIBAHUA) C acPaNbTHbIM CNOEM. [Sami
Masadeh /The Effect of Added Carbon Black to Concrete Mix......./ Journal of Minerals and Materials
[eomexcmuns Characterization and Engineering, 2015, 3, 271-276]

3. NMpumeHeHune TY ana n3rotoBAeHNA MOPO30CTOMKUX NOPUCTDbIX, HO
SewratoenonomHo BOAOHENPOHULLAEMbIX, 3KPaHOB ANA Hacbineu, aamé6.




Total hydrogen use was about 115 Mt in 2020.The International Energy Agency Net Zero by 2050 (May 2021) and Global Hydrogen Review 2021 report project annual

hydrogen demand of slightly more than 200 million tones in 2030 and 530 Mt in 2050. The 530 Mt hydrogen would be produced 58% by electrolysis of water and 40% from
fossil fuels with carbon capture and storage (NG-CCS-Technology). The path towards low-carbon hydrogen using nuclear electricity would represent 400 new Generation-

IV 1 GW nuclear reactors [on a g|0ba| scale]”, (by Bret WILLIAMS: www.hydrogen- fuelnews.com /author/bret-2-2-2/2021; by Alicia MOORE: (www.hydrogenfuelnews.com/nuclear-hydrogen-

fuel/8544906,/2021).

Though the EU puts specific attention to the build-up of H2 generation based on renewables, the cheapest way of its current large-scale production is using natural
gas as a feedstock — the fuel imported now primarily from Russia. Russia has a significant potential for the expansion of own hydrogen production, taking into account both
the reserves plus level of natural gas production and'the potential of nuclear power capacities. So, technological progress in ‘turquoise’ H2 production and hydrogen
transportation methods (including pipeline and maritime transport) will help Russia to solidify its position in the EU market and make the future of the EU-Russia

energy relations particularly tricky. a) Russia’s hydrogen strategy: a work in progress, OSW Commentary, 2020, Jul. 22; b) Hydrogen at the Gates: Towards

a New Chapter in the EU-Russia Energy Relations-2020, https://think.visegradfund; c) Russia’s concepts for developing hydrogen, Global Energy, 2021,
Aug. 12; d) Prospects and Obstacles for Green Hydrogen Production in Russia. Energies, 2021, 14, 718.; [E3S Web of Conferences 265, 04011 (2021)]
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HeKoTopble ucxogHble AaHHbIE:

B 2020 2. 8 Poccu bbino npoussedeHo (KaK omoesnbHO20 KOMMepYecKo20 npodyKkma) okono 0,5 maH. moHH eodopoda.
Cmpamezaus pazsumus e000po0HOU 3HepeemuKu 8 Poccuu Ha nepuod 0o 2035 2. u, danee, Ha nepcnekmusy 2050 200a 8
onmumucmu4yecKom seapuaHme npedycmampusaem ysesnuyeHue rnpou3zsoocmea Kommep4yeckoz2o eodopoda 8 20352. 0o 5
MJ/IH. M, U3 HUX 2 MAH.m Ha 3Kcnopm, a 6 2050 2. 0o 30 MsIH. MOHH 8 200, U3 HUX 00 20 MAH. MOHH Ha 3Kcnopm (npu
oxcudaemom 8 2050 2. 06vEéMme MUpPoB020 PbIHKA Npodaxi 6000poda 0o 50 MmaH. m).

O6vém npouseedéHHoli 8 2020 2. anekmposHepauu (TWh): mennoeas 620 ; 2udpo — 207; amom — 216; semep+conHye — 3.
Ha 1 aHeapsa 2020 2o00a e Poccuu Ha 11 delicmayrowyux A3C akcnayamupyemca 38 sHep206s10koe obuweli mowHocmeoio ~30 GW .

Pacxo0 anekmpo3Hepauu (c yuémom Heobxo0umocmu Ucnosnb308aHUA €€ makKxce u 0719 nodozpeesa peazeHmMos u pabomeol
obopyodoeaHusa) 0aa noayyeHusa 1 moHHbI 8000pPOOA NyMEM nupoau3 memada e naasme, — 30,8 MWh. Takum obpaszom, 1 GW
ycmaHoe8s1eHHOU MOWHOCMU amoMHO020 3Hep206s10Ka 0aém e 200 0Kos10 300 mbic. MOHH «6UpPH3080-P0308020» 8000pP00AQ.

Y10 1 CKONbKO noTtpebyeTtca, 1 UTO U CKOZIbKO AO0NO/IHUTE/IbHO NOAYYUTCA NPU NPOU3BOACTBE 1 MAH. TOHH B rog,
«6bupro3060-p0308020» 8000pO0AA.
Mompebyemcsa: 4 maH.moHH (unu 5,6 mno.ky6.m e 200) npupodHo20 2a3a u 3,5 GW mowjHocmu amomHbix 3Hep206a10Ko8;
Monyyumcsa: dononaHuUMenbHo 3 MAIH.MOHH 8 200 OUCNEepPCHO20 y271epood, KOmoOpPbIM MOMCHO:
- peKynbmueuposamo (u3 pacyéma 10 eec % Ha caoli noyssbl 30 cm, ymo 0aém pacxod 60 K2 Ha Ke.m) 5000 za 3emau (8 200)

unu
- UCN0/1b308aMb NMPU CMPOUMenbCcmee HOBbIX cospemMeHHbIx dopoe (u3 pacyéma 20 sec.% 6 acghanbmHbili U 6emoHHbIl cnou

cymmapHol moawuHol 50 cm) dauHoli 2000 km npu wupuHe noaomHa 12 m.
P.S. MNpu peanusayuu smozo y2nepoda no yeHe 100 eepo 3a MOHHY pac4émHaa cmoumocms eodopoda cocmasum 1,4 espo
3a Ke; no yeHe 200 eepo 3a moHHY — 1 espo 3a K2 H2 (6e3 peanu3ayuu y2nepoda — 1,7 eepo 3a k2 H2).
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Poccuu, TpnH. M3

Pecypcunasn Gaza razosoii
HPOMBILLICHHOCTH
Poccun
(pacnpeacaenne no Geacpainmiam
OKPYTam, cywa w meand,

pan.kyb.m)

Jansnecocmounsis @0 .
14,5

% /1
N

A3C Ha kapTe PoCCHK
@ — OCTaHOBNEHHbIE Ha 1 auBapsa 2020 rogqa B Poccumn Ha 11

@ — JkcnnyaTupyemsle | AencTByrownx ASC akcnnyatupyetca 38
@ — CTpoAwMecs 3Hepro6nokoB o6LWwen MOLWHOCTbIO ~30

TBT.

Ecnu pa3sutue BOAOPOAHOM 3HepreTukn B Poccum 6a3mpoBaTtb Ha_ «6Upr03080-
p03080M» BOAOPOAE, TO He LenecoobpasHo 1M HeobxoamMmble 4N1A 3TOro HOBble

MOLLHOCTM aTOMHbIX 3HEProbnoKkos pasmew,atb Ha cesepe Cubupckoro 0O ?7?
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