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MNpepgncnoBne

1 PABPABOTAH ®egepanbHbiM rocyfapCTBeHHbIM aBTOHOMHbLIM yuypexaeHuem «HayyHo-uccneposa-
TENbCKUIA UHCTUTYT «LLeHTp 9KONOrM4Yeckoin NPOMbIWAEHHON NOAUTUKU» (PTAY «HUN «LIDMM»)

2 BHECEH TexHunyeckum KoMuTeTOM Mo cTtaHgapTtusaumm TK 113 «Haunydwume [OCTYMHble TeXHO-
norun»

3 YTBEPX/JEH W BBEJEH B OEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa MO TEXHUYECKOMY
perynuposaHuio 1 metposiorun ot 31 auBapa 2024 r. Ne 174-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHOB/eHbl B CTaTbe 26 ®defepanbHOro 3akoHa
oT 29 uiwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACToAlemMy cTaHgapTy NnybnMkyeTcsa B eXerogHom (No coCTOAHUI0 Ha 1aHBapsa TeKywero
roga) nHpopmauymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWui
N NonpaBoK — B eXeMecsa4yHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYLULee yBeJoMNeHne byneT
ony6amMkoBaHO B 6amxalillem BbIMYyCKe €XeMeCa4YHOro uHgopmaumoHHOro ykasaTensa «HauumoHanbHble
CcTaHgapTbl». CooTBeTCTBYlOWAaa nHpopMmaumsa, yseoMneHne U TeKCThl pasMeLwalnTCcsa TaKxe B WH-
dhopMayMoHHO cucTemMe 06LENO NOMNb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHNYeCcKOMy perynmpoBaHunio U meTposiorun B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaummn», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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BBepgeHne

Mi3meHeHne knmmata CONpsXXeHO C NOBCEMECTHbIMW M HEOBpaTUMbIMU NOCAEACTBUAMU Kak A1 aHTPO-
MOreHHbIX, Tak U AN NPUPOLHbIX CUCTEM, a TakkKe HeceT B cebe puckn obecneveHnss 6€30NacHOCTU U yCTOM-
YnBOro pasBUTMA. 0N MUHMMU3ALMM 3TUX PUCKOB BO BCEM MUPe 3aeiiCTBOBaHbl pas/inyHblie cdiepbl rocy-
[AapCTBEHHOrO perynpoBaHns ¢ BOBEeYEHMEM 06beAMHEHHbIX YCunuii 6usHeca, rocygapcrea u obuiecTsa.

B kopnopaTMBHOM CEKTOpe BCero mMupa ycTaHOB/ieHWe Lesneli N0 HyneBbiM HeTTO-Bbi6pOcam NapHUKO-
BblX ra30B CTAHOBUTCA Heo6GpaTuMbIM TpeHAoM. Ero npegnocbinikamMn ctannm MexayHapoaHble 06a3aTenbcTBa
CTpaH — KPYyMNHEeNWmnMX aMUTEHTOB NapHUKOBbIX ra3oB, pacTyLW il 3anpoc Ha packpbiTue HepuHaHCOBOW OTyeT-
HOCTM 6u3Heca (pa3BuTue Takmx CTaHAApPTOB W MHULMATMB), OrpaHMyeHMe BO3MOXHOCTel Mo NpuUBAEYEHUIO
hmHaHCUpOBaHMA B yrnepoaoeMKme MpoekThl.

[JocTmxeHne yrnepoaHoit HenTpanbHOCTU NPW YCTOWYMBOM pPOCTE IKOHOMUKM Poccum — Takue uenu
3anBneHbl B CTpaTermm HM3KoyriepoaHoro passutmua Poccuiickoin ®egepauuu [1], nogroTOBNEHHON B pamMkax
ykasa [lpe3sungeHTa Poccuiickoin ®egepayun [2].

B uensax peanusayun Ctpaterun [1] n nopydeHuin MNMpaButenbctBa Poccuiickoii ®epgepaunn [3] Heobxo-
OAUMO YyCTaHOBWUTb MHAMKATUBHbIE NOKasaTtenu yAenbHblX BbIOPOCOB MapHWKOBbLIX ra3oB B MHAPOPMALWOHHO-
TEXHNYECKMX CMPaBOYHMKAX MO HaWIYYLW WM OOCTYNHbIM TEXHOMOIMAM. Takue nokasaTenum moryT 6biTb onpe-
JeneHbl No pe3ynbTaTaM NPOBeAEHUA HaLMOHAaNbHOIO O0Tpac/eBoro 6eHYMapKuHra.

HacToAwwmin ctaHgapT ABASETCS MeTOAWYEeCKMM [OKYMEHTOM, B KOTOPOM COAepXaTcs pekomeHAauuu
no NpoBefeHno 6eHUMapKuHra yaesbHbiX BbIGPOCOB NapHMWKOBbLIX Fa30B B Le//110/103HO-6YMaXHON NMpOoMbILL-
NEHHOCTH.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

HANAYYLWWNE OOCTYIMHBLIE TEXHONOINN

MeToanyeckne pekomMeHgaumMmn no npoBeneHuto 6eHUYMapKUHra yaesnibHbiX BblGPOCOB
NapHNKOBbIX ra3oB B LEN/0/103HO-6YMaXHO MPOMBbILIIEHHOCTH

The best available techniques.
Guidelines for benchmarking of greenhouse gas emissions from the pulp and paper industry

Jata BBegeHus — 2024—03—01

1 O6nactb NpUMeHeHus

HacToawmnii ctaHgapT ycTtaHaBNMBaeT OCHOBHble TPe6OBaHMA U MeTo4nYecKne nogxoabl K NnpoBeAeHUI0
6eHUMapKMHra ypaesibHbiX BbIOPOCOB MapHMKOBbIX ra3oB (M) B UennN03HO-6yMaXHO! NPOMbILI/IEHHOCTU
(LLBM) c uenbk ycTaHOBEHUA UHAMKATUBHbLIX NOKasatenei yaenbHbix Boibpocos M B MHhOpMaLMOHHO-TEX-
HMYECKOM CMpaBOYHUKE MO HaAUIyyYWMM AOCTYMHbIM TexHonoruam (MTC HAT) «Lenntono3Ho-6ymaxHoe npo-
n3soacTeo». CtaHgapT npefHa3HayYeH A/19 CPaBHUTENbHOro aHanmsa 3 PeKTUBHOCTN NPUMEHSAEMbIX TEXHO-
noruii Nno otaesibHbIM Npou3BoACTBaM npegnpuatnii LIBM B uensx npoeBefeHus 6eHYMapKuHra.

2 HopMaTuBHbIE CCbIIKU

B HacTosuWeM cTaHfapTe Mcnosib3oBaHa HOpPMaTMBHAs CCblJika Ha Creaylowuii ctaHgapT:
FOCT P 113.00.11 Hauny4ywwune fOCTynHble TexHonorun. Nopagok npoBefeHns 6eHYMapkuHra yaenb-
HbIX BbIGPOCOB NapHWKOBbIX ra30B B OTPaC/IAX MPOMbILIEHHOCTH

MpumeuyaHue — [Py NOML30BAHMM HACTOSILLMM CTAHAAPTOM LE/Ieco06pa3Ho MpoBepuTb AeiiCTBUE CCbINoY-
HbIX CTaHAAPTOB B MH(pOPMALIMOHHOW CUCTEME OBLLETO MOJ/Ib30BAHUA — HAa OPMLMAIbHOM caiiTe defepasibHOTO areHT-
CTBA MO TEXHUYECKOMY PEry/iMpoBaHuio 1 METPO/IOMMU B CETU VIHTEPHET Win No eXerogHoMy UH(DOPMAaLMOHHOMY ykasa-
Teno «HauyoHasbHble CTaHAAPTbI», KOTOPbIA ONy6G/IMKOBaH MO COCTOSIHUKO Ha 1 sHBapsi TEKYLLEro rofa, v no BbiMyckam
€XEMeCsYHOTO UH(HOPMAaLMOHHOTO yKasaTens «HaluvoHalbHble CTaHAapThbl» 3a TEKYLLMIA rod, Ecnm 3aMeHeH CCbIIOUHbIi
CTaHOapT, Ha KOTOpblii JaHa HeJaTVpOBaHHAS CCbIfKa, TO PEKOMEHAYETCS WUCMO/b30BaTh AEMCTBYIOLLYH0 BEPCUIO 3TOMO
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI BEPCUI0 M3MEHEHWI. ECnn 3aMEHeH CCbINIOYHbIN CTaHAapT, Ha KOTopblii
[laHa AaTMpOBaHHAsH CCbifka, TO PEeKOMEHAYETCS 1CMo/b30BaTh BEPCUI0 3TOr0 CTaHAapTa C YKas3aHHbIM BbilLe FOf0M YT-
BepxaeHus (NpuHsATWs). Ecnm nocne yTBepXAEHWs1 HACTOSILLErNO CTaHAApTa B CCbUIOYHbIA CTAHAAPT, HA KOTOPbIN AaHa
[aTpoBaHHas CCbIIKa, BHECEHO M3MEHEeHWe, 3aTparyBaroLlee NosIoKeHre, Ha KOTOPOoe AaHa CCbI/Ka, TO 3TO MOJoXKEHME
PEKOMEHAYETCS MPUMEHSATL 6e3 yueTa AaHHOTO U3MEHEHUs. EC/M CCbUIOYHbIA CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MoJio-

XEHMe, B KOTOPOM JaHa CCbl/IKa Ha HEro, PEKOMeHAYeTCs NMPUMEHSITL B YaCTU, He 3aTparvBatoLen 3Ty CCblKy.

3 TepMuHbI 1 onpepeneHus

B HacTosWwem cTaHgapTe NpUMeHeHbl cneaywmne TEPMUHLI C COOTBETCTBYOLWMUMNU OonpeseneHnsMn:
31

napHukoBbIn ras; M [a3oo6pa3Has cocTaBaswwas armocdepbl NPUPOAHOrO0 M aHTPOMOrEHHOro
NMPONCXOXAEHNS, KOTOpas MornowaeT n ncnyckaeT U3flydeHue B AMana3oHe cnekTpa MHGpakpacHoro us-
NyYeHUs1, NCNyCcKaemMoro noBepxHOCTbO 3em/u, aTMocepoil n o6nakamu.

MpumevaHne — I BruoyaloT: gnokeng yrnepoga (C02), metaH (CH4), okeung asota (N20), ruapodptop-
yrnepogbl (HFC), nepdtopyrnepoabl (PFCS), rekcadptopug cepbl (SF6) u Tpudtopung asota (NF3).

[FOCT P NCO 14064-3—2021, nyHKT 3.1.1]

M3pgaHne odumumnanbHoe
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3.2

6eHUYMaPKUHT yae bHbIX BbIGPOCOB MApHUKOBbIX ra3oB: Ko/iMuecTBeHHas OLEeHKa yAesbHbIX Bbl-
6GPOCOB MapHMKOBbIX ra3oB, KOTopas M3MepsieTcs B TOHHAX 3KBMBAJIEHTa AMOKcuUAA yriepoja Ha eguHuly
NPOV3BOACTBEHHOW AesATeNbHOCTH.

[FOCT P 113.00.11—2022, nyHkKT 3.1.1]

3.3

BbIOPOCHI MapHUKOBbIX ra3oB: Bblbpockl B aTMOCepHbIA BO34YX NapHUKOBbLIX ra3oB, 06pa3yeMbix B
pe3ynbTaTe OCYLW,eCTBAEHUA XO3ANCTBEHHOW U UHOI AeATENbHOCTM 3a ONpeAeneHHbli MHTepBan BPEMEHMN.
[[4], cTaTbsa 2]

3.4

MH(hOopMaLNOHHO-TEXHNYECKU cnpaBoYHuK; UTC: LOKYMEHT HauMoHa/IbHOW CWUCTEMbl cTaHAap-
TM3auun, cofepxaluii cuctemaTu3MpoBaHHble AaHHble B ONpefesieHHol o6nactu 1 BkAYawlwmii B cebs
onucaHne TeXHONOrUiA, NpoLeccoB, MeToA0B, CNOCO60B, 060PyAOBaAHMS U UHbIE AaHHbIE.

[[5], cTaTtbsa 2]

3.5

Haunydwasa pocTynHasa TexHosnorusa; HAOT: TexHonorma npoussogcTsa nNpoAaykuuu (ToBapoB), Bbl-
nosiHeHUs paboT, okasaHusa ycnyr, onpefenseMas Ha OCHOBE COBPEMEHHbIX JOCTUXEHUA HAyKW U TEXHUKN
W Hauyyllero covyetaHus KpuTepues AOCTWXEHUA Leseli oXpaHbl OKpyxatouieli cpefbl Npu ycnoBUU Ha-
NNYNS TEXHNYECKON BO3MOXHOCTM ee NMPUMEHEHNS.

[[6], cTaTba 1]

3.6 Xunakas HebeneHas uenntonosa: BonokHUCTbI nonydabpukat B XUAKOM COCTOSIHUM, Mofyyae-
Mbl/i MyTEM BapKW Cbipbs PacTUTENBHOIO NMPOUCXOXAEHNS.

3.7 Xunakasa 6eneHasa uenntosiosa: BonokHUCTLIR nonydgabpukar B XXUAKOM COCTOSHWMW, MOydaeMmbli
NnyTeM BapKu Cbipbs pacTUTENbHOTO NMPOUCXOXAEHUS C nocrieaytoueli oT6enkoii.

3.8 cyxas HebeneHas uenntno3a: BoNoOKHUCTLIA nonydabpukaT, Nonyyaemblit nyTeM Bapku CbipbA
pPacTUTENIbHOrO NPOUCXOXAEHUST C MOCAeAYLW e CYLWKOA.

3.9 cyxas 6eneHas uenntonosa: BonokHUCTbIN nonygabpukart, Nosyyaemblit NyTemMm Bapku Cbipba pac-
TUTENIbHOTO MPOUCXOXAEHNS C NOCNeayloWen 0T6ENKON 1 CYyLIKON.

4 OO6wme NnosIoXKeHs

CTpaTternss coumanbHO-3KOHOMWYECKOTO pasBuUTUA Poccum € HU3KMM ypoBHeM Bbi6pocos TN fo
2050 roga [1], noaroToB/ieHHas BO ucnonHeHne Ykasa lMpesngeHTta Poccuiickoii depgepaunn [2], npegnonara-
€T ABa CueHapusa pasBUTUA: MHEPLMOHHbIA U LeneBoil (MHTEHCUBHbIN).

B nepsom cnyyae coxpaHsAeTcs Tekyl,asd 3KOHOMuYyeckasas MOAeNb, a MEPONPUATUSA, HanpaB/ieHHble Ha
cokpalleHune Bblibpocos M, 6a3npyoTcs Ha N1aHOBOW 3aMeHe U MOoAepHU3aumMn yctapesLliero o6opygosaHums,
nocTeneHHoOM BbIBOAE W3 3KCnyaTtaunm u 3aMeHe W3HOLIEHHOTo HeaHeproaddekTMBHOro xunoro oxHga. B
KayecTBe OfHOrO M3 MexXaHW3MOB TEXHOJIOTMYECKOro pas3BUTUSA B MHEPLMOHHOM CLieHapuy paccMaTpuBaeTcs
nepexog Ha HAT. YcTaHoBneHue nokasatenei yaenbHbiX BbiopocoB MM npu aktyanusaumn UTC HAT un wnx
JanbHeliwee npaBoONpuMMEHEHWE NPV AaHHOM CUeHapuu pasBuTUS He npegycMmaTpmBaeTcs. VIHEPLWOHHbIN
CLeHapuini He paccmaTpuBaeTcsi B KayeCTBe OCHOBHOIO W He MO3BOMSET AOCTUYb «YI/IePOAHON HelTpasb-
HOCTU».

B pamkax uLeneBoro (MHTEHCMBHOIO) CL,eHapus NAaHMpPyeTCcs POCT 3KOHOMWKU MpU YMEHbLUEHUWN Bbl-
6pocos MI: k 2050 rogy Ha 60 % oT ypoBHA 2019 roga v Ha 80 % oT ypoBHA 1990 roga c nocnegytowum
pgocTuxeHnem 6anaHca Mexay aHTponoreHHbiMu Bblbpocamu M n nx nornoweHnem He nosgHee 2060 roga.
[aHHbIl cueHapuii npegnonaraeT BHeAPEHME B OTpac/iax NPOMbIWIEHHOCTH (B MepBYK ouvyepedb — yrie-
POAOEMKNX) TEXHOMOTUIA C HU3KMM ypOBHEM Bbl6pocoB MM 1 BbICOKOI aHeproatdekTMBHOCTbIO, BHEAPEHUE
HAT, noaaepXKy MHHOBaLUMOHHbIX U KnuMaTndyeckn adppekTneBHblX npoektos. B UTC HAT yctaHaBnuBawTCs
uenesble (MHAMKATUBHbIE) NoKasaTtenu yaenbHbiX Bbi6pocos NI 1 nokasaTtenn pecypCHOR M aHepreTuyeckoi
ahdekTnBHOCTY.

2
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HacTtosawwmin ctaHgapT pa3paboTaH C Lefblo YCTAHOBNEHUSA efuHbIX MEeTOAMYECKUMX MOAXOAOB K MpoBe-
AEeHUI0 GeHYMapKuHra ygenbHbix Beiopocos MM 4ns8 npon3BOACTBEHHbIX npoueccos LIBM.

PaccunTaHHble MO 6eHYMapKUHIY yaenbHble nokasaTtenu Bbl6pocoB NI oTpaxaloT ypOBEHb COBEPLUEH-
CTBa OTAE/IbHbIX MPOU3BOACTBEHHbLIX NpoueccoB LIBIM B conocTaBMMbIX YC/I0BUAX B TepMUHax Bblopocos M
N HEe OTpaxalT YPOBEHb YAe/bHbIX NPAMbIX U KOCBEHHbIX BbibpocoB NI npeanpuaTa B LEsoM.

5 MeTogosorusi NpoBeaeHns 6eHUMapKNHIa yaebHbIX BbIGPOCOB
NapHMKOBbIX ra30B

5.1 OTanbl NpoBeAeHUs 6eHYMapKUHTra yaesibHbIX BbIGPOCOB NMapHMKOBbIX ra3oB

BeHumapkuHr B LUBIN cnegyeTt BbINOAHATL € yyeTom Tpebosanuii TOCT P 113.00.11.

OcCHOBHbIe 3Tanbl NpoBeAEHNA GEHUMAPKUHTA criefyouimne:

- hopMuMpOBaHME IKCNEPTHOW Fpynnbl;

- onpefjesieHne rpaHuL NpoLeccoB ANA KOJMYECTBEHHOro onpegeneHus Bbibpocos I u BbIGOP
meToank(n) pacyeta Bbl6pocos IMr;

- paspaboTka aHkeTbl gns cbopa AaHHbIX, HEOO6X04UMbIX A4Ns pacyeTa Bbi6pocos IMT;

- cbop 1 06paboTka AaHHbIX, HEOOXOAUMbIX ANs1 pacyeTa yAenbHbIX Bblopocos M

- pacuet yaenbHbIX Boibpocos MMT;

- Bepudmkauma pesynbTaToB pacyeToB yAesnbHbIX Bblopocos [

- MOCTPOEHME KPUBOWN GeHUYMapKuHra yaenbHbix Bblopocos [T

5.2 FpaHuubl pacyeTa yAe/bHbIX BbI6GPOCOB NapHUKOBbLIX ra3oB

Mpu npoBefeHWn GeHUYMapKUHra KoJmyecTBEHHas OLEeHKa yAenbHbiX Bblbpocos [MIN BbinonHAeTcs AN
cneayrLmnx Npon3BOACTBEHHbIX NPOLECCOB:

- MPOM3BOACTBO Cy/NbaTHOM XNAKON HebeneHol Lennnnosbl;

- NPOW3BOACTBO CY/bDATHOW XWUAKOW Ge/IeHON Lensnossl;

- NPOM3BOACTBO Cy/bhaTHOl Cyxoil HeGeneHon LenIno3ssbl;

- MPOM3BOACTBO CyNbaTHOW Cyxoii 6eNeHO Lennnnossbl;

- NPOM3BOACTBO CY/Ib(PUTHON XUAKON HEGENEHON Lenno3ssbl;

- MPOM3BOACTBO MEXaHWYECKOl ApeBecHOl mMacchl (AedhubpepHoii, pacHepHoit);

- MPOM3BOACTBO MaKy/naTypHOI Macchbl;

- NMPOW3BOACTBO KapTOHa [kapToH/6yMara Ans MaoCKUX c/noeB (/aiHep), KApTOH MENI0OBaHHbIN, YHUBEp-
casbHblli KAPTOH, KAPTOH AN U3roTOBMEHUS YNAKOBKM ANA pa3HbiX BUAOB NPOAYKTOB (Mop-nak)];

- MPOM3BOACTBO raseTHoO bymaru;

- NMPOM3BOACTBO CaHWTAPHO-TUTMEHUYECKON Bymaru;

- Mpou3BoACTBO Bymarn ansi roppmpoBaHust (QIOTUHT);

- MPOM3BOACTBO YNakKOBOYHOW Gymaru (kpadT, Mewo4dHasi, 06epToyHas, 0610XeuHas);

- Npon3BOACTBO GymaryM BbICOKOro kauyectBa (odpceTHasi, TeTpagHas, Tunorpadpckas, ocucHasa, meno-
BaHHas BbICOKOIO KayecTBa, HEMesiloBaHHasi BbICOKOro kayecTBa, 6ymara o6oiiHas, Tepmobymara).

B HacTosflllem cTaHAapTe paccMaTpuBalTCA MpoLeccbl NpoM3BOACTBa OGymarm M KapTOHa Ha OCHOBE
Lenson03bl, MEXaHN4YeCKOn APEeBEeCHOW M MaKynaTypHO Macchl.

TexHo/normyeckne MpoLecchl, BKIKYEHHbIE B rpaHuLbl pacyeTa yaenbHbix Bbibpocos Ml ons nponsBog-
CTBEHHbIX NPOLECCOB, NPUBEAEHbI B NPUMNOXEHUN A.

5.3 MeToauyeckune noaxodbl K KOJIMYECTBEHHOI OUEHKe yAesibHbIX BblIGPOCOB MapHUKOBbIX
rasos

Mpu NpoBeAeHNN KOTMYECTBEHHON OLEHKM yAeNbHbIX Bbi6pocoB M And Npon3BoACTBEHHbLIX NPOLLECCOB
LIBMN yuyntbiBatoTca BbiGpochl C02, BbIGPOCHI MHbIX M He yunTbiBaOTCA.

Bbibpocbl onpeaensaTcsa 3a O4WMH NOJIHbIA KaneHAapHbI rog,.

[na pacueta yaenbHbiX BblopocoB C02 MCNOMb3yT €AUHYI0 METOAMKY ANA BCEX NPOU3BOACTBEHHbIX
npoueccos LBI.

5.3.1 PacueT ygesnibHbIX BblopocoB C02 ana npou3BOACTBEHHOrO npouecca

YaoenbHble Bblbpocbl C02 onA npou3BOACTBEHHOro npouecca SECO , TCO2/T, paccunTbiBalOT no

dopmyne
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ECO,
$Eco, - (1

roe EcO2 — Bbi6pockl C02 0T Npon3BOACTBEHHOrO npouecca, TC02;

P — obwwnini 06bEM LLENNHN03HO-0YMaXHON NPOAYKLMW, NEPEeAAHHON 3a rpaHuLUbl 4aHHOTO NPOM3BOA-
CTBEHHOrO npouecca (ToBapHON npoaykuum n nonydgabpukata Aas8 APYrUX NPOM3BOLACTBEHHbIX
npoueccos), T.

Ecnv Ha npegnpuaTMM Npou3BOAAT HECKOJ/IbKO BUAOB (HAMMEHOBaHWI) LEeN/i103H0-6yMaxHol npoayk-
Uun, BXOAALWMX B rpaHuMubl ONpeaeneHHoro Npon3BOACTBEHHOIO Mpouecca, Hanpumep KapTOH MesI0BaHHbIN
N KapTOH yHMBepcanbHbln (cM. 5.2), nnan oguMH BUA NPOAYKUUM NPOU3BOAAT HA HECKONIbKUX TEXHO0TMYEeCKUX
NINHUAX, TO, MPXM HANUYMN pas3fenbHOro yyeTa noTpebneHus maTepuanbHO-3HEPreTUYECKUX PECYPCOB, PEKO-
MeHAyeTCcsa onpefennTb yaesnbHble Boibpockl C02 AN Kax4oro Buaa Uesit03H0-6yMaXHON NpoAyKLUN Wn
TEXHOIOTNYECKOWA NNHUK, a 3aTeM onpefennTb cpeHeB3BELleHHOe 3HavYeHue yaenbHbiX BbibpocoB C02 ansa
JaHHOro npon3BoACTBEHHOrO npouecca.

B paHHOM cnyyae yaenbHble Bbi6pockl C02 4014 faHHOro npovM3BoACcTBEHHOro npouecca SECO , 1CO0 2,
paccuuTbiBalOT No popmyne

& (> )
SECOt n ' (2

/=1

roe SECO . — ygenbHble Bblbpocbl C02 gna npouecca npoussoacTsa npoaykuum [-ro suga (/-1 TexHonorun-
1 4eckoin nuHun), TCO2T;
Pj — o6bem npoussBoacTBa npoaykuuu /-ro suga (Ha /-l TeXHONOrM4eckon NnMHun), T.

OnpepeneHne yaenbHbiXx BblbpocoB C02 Ansa oTAesbHbIX BUAOB LENION03HO-0YMaXKHON NpPoAyKuMn
WU TEXHONIOTUYECKNUX JIMHUI NO3BONUT NPeanpusaTUAM B paMKax AaHHOro npou3BOACTBEHHOrO npouecca oT-
paHXupoBaTtb BUAbl NPOAYKLUWU WAW TEXHONOTMYECKMe SIMHUN NO YrNepoAoeMKOCTH.

Tak Kak NpoM3BOACTBO LENI003bl HA OAHON TEXHOMOTMYECKOW NUMHUN MOXET BKAYaTb HECKOJ/1bKO
3HEProeMKuX TEXHOJIOTMYECKUX npoueccoB (MPOM3BOACTBO XUAKON HebGeneHoi uenntnosbl, otbenka, cyu-
Ka), onpeaensowmx BoiNyCK passiMyHbIX BUAOB LEAN0N03bl (CM. PUCYHOK 1), TO 6blna paspaboTaHa meTogmka
pacuyeTa yaenbHbix BbiopocoB C02 ansa Takoro cnydasa [cm. popmynbl (3)—(6)].

MpnmevyaHne — lNprMeHeHbI criefyolme CoKpalleHns:
BAM — 6ymarofenarensHas mMaluvHa,;
KOM — kapToHoAenatensHas mallnHa.

PucyHok 1 — TexHonoruyeckas cxema npou3BOACTBa Pas/iNyHbIX BUAOB LEN0M03bI
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5.3.2 PacueT ygenbHbIX BbibpocoB C02 ans nponsBoACTBa XUAKOW HebeneHon Lenntnosbl
YpenbHble BblOpockl C02 gna npou3BOACTBa XUAKoin HebeneHoi uennwnodsl SECO xHeben, TCO2/T
B.C.L,., paccumTbiBaloT no copmyne

ocr _ECO02x. Heben
CO2X.He G en-~ Heen obLy- 3)

rae “co2x Heben — Bbi6pockl C02 0T Npou3BoACTBa XUAKOW HebeneHoW Lennonosbl, TCO2;

P>x HeGen 06w, — 06Lwwmnii 06beM NPOU3BOACTBA XUAKOA HeGEeseHOW Lennosbl, T B.C.L. (CM. pucyHok 1).
Mpouecchkl, BXoaswme B rpaHuLbl NPOM3BOACTBA XUAKOW HeGeneHon Lennnosbl, onucaHbl B NpuUaoxe-
Hum A.
5.3.3 PacueT ygenbHbiX BblopocoB C02 418 Npon3BOACTBaA XNAKOW 6efeHon uenntoiossbl
YpaenbHble Bbibpockl C02 Ans npov3BOACTBA XUAKOW 6eneHoi uenntwnossl SECO x6en, TC02/T B.C.U.,
paccunTbiBalOT No opmyne

SEco2X. Heben « Px. Heben, o16 + ~C 02016

S~CO02x. 6en Px.6es1.06L} @

roe SECo Xk Heben — ypaenbHble Bblbpocbl C02 A5 NpoM3BOACTBA XUAKOW HebeneHoli uennwnaossl, TCO2T
B.C.L.;
P> HebGen 016 — 06beM XnAKOW HebGeneHom Lennonosbl, NOCTYNMBLUEN Ha OTOGENKY, T B.C.U.;
ECo2016 — BbI6pockl C02 0T npouecca oTébenkn uennoaossl, TCO2.
P> 6en 06w, — 06wmini 06beM NPOU3BOACTBA XUAKON 6eneHol Lennnosbl, T B.C.L,.
B rpaHnubl npouecca oT6enku Lenawiosbl B JaHHOM cj/lydae BXOAAT cleAylline npouecchl:
- KMCNOPOAHO-Le/lovHasa genuringukaumns;
- HenocpeaCcTBEHHO NPOLEecC OTOEesIKN Lentosbl;
- NMPUrOTOBNEHNE XUMUKATOB A1 OTHENKU.
5.3.4 Pacuet ygenbHbIX BbiopocoB C02 osig npons3BoACTBa Cyx0il HeEGENeHOoW Lenntoa03bl

YpenbHble Bbibpocbl C02 Ansi NpoM3BOACTBa Cyxoil HebeneHoi uennnossl SECO cyx ve6en’ T(302/T
B.C.U., paccunTbiBaloT no opmyne

ocr _ BE(X>2x. Heben *BK.He6en.cyw AC02cyww
CO02cyx. Heben - Pcyx. Heben Pcyx. He6en + Pcyx. 6en’ (5)

raoe SECO xHeben — ypaenbHble Bblbpockl C02 A5 Npou3BOACTBA XUAKOW HebeneHol uennwsossl, TCO2/T
B.C.L.;
P> He6en Ccyll — 06bEM XUAKON HeGEesIeHON Lenno3bl, NOCTYNUBLUENA HA CYLUKY, T B.C.L.;
CyX He6en — 0O6BEM NMPOM3BOACTBA CYXOil HEGENeHOWN Lennwnosbl, T B.C.U.;
Pcyx6en — 06bEM NPOM3BOACTBA CyXOil 6GeneHoin Lennwnosbl, T B.C.L.;
ECo2 cyws — BbiGpocbl C02 0T npouecca cywku uenntonosbl (beneHoii n HebeneHoin), TCO2.

B rpaHuubl npouecca CyLlwKu Lesnnoo3bl B JaHHOM C/lydyae BXOAAT crieAyioliMe npoLecchl:

- HenocpeACTBEHHO NPOLEeCcC CYLWKX Lenoossl;

- peska,;

- ynakoBka.

5.3.5 PacueT yaenbHbiX BbibpocoB C02 ans nponsBoacTBa Cyxoil 6eneHo Lennnno3bl

YpaenbHble Bbi6pockl C02 ana npounsBoacTBa Cyxoil 6eneHoi uennwnossl SECO cyx 6en, TC02/T B.C.U,.,
paccunTbiBalOT No hopmyne

_ SECQ2x. 6en ' BK.6en.cyw 5C02cyw
CO02cyx. 6en Pcyx. 6en Pcyx. He6en + Pcyx. 6enl

roe SEcc,2>k6en — yaenbHble Bbibpockl C02 Ans npon3BOACTBa XUAKON 6eneHoi uennwnossl, TCO2/T B.C.L.;

P 6en cyws — ob6beM Xuakoin 6eneHoli Lenao3bl, NOCTYNUBLUEN Ha CYLKY, T B.C.U.;
Pcyx6en — o6beM nNpov3BOACTBaA CyxOi 6esieHOW Lensnosbl, T B.C.L,.;
Pcyx He6en — 06beM Npov3BOACTBA CyxOi HebGeneHon Lennwsossl, T B.C.L.;
ECo2 cyws — BbI6pockl C02 oT npouecca Cywkn Lennonosbl (6eneHoin n HebeneHoii), TCO2.
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B rpaHuubl npouecca CyLlwKu Lenso3sl B JaHHOM C/lydyae BXOAAT crefyrolme npouecchl:
- HenocpeacTBEHHO MPOLECC CYLIKW Lesnossl;

- peska;

- ynakoBKa.

5.3.6 PacueT BblI6pocoB C02 OT NpoOM3BOACTBEHHOIO NpoLecca

Bbi6pocbl C02 0T npon3BoAcTBEHHOTO npouecca EcO0 , TC02, paccunTbiBaloT No popmyne

AC02*“ "CO02Tonss + ECO2kapb + "C023n + ~CO02Tenn’ V)

roe e COz tonn — Bbi6pocbl C02 B rpaHuuax MPOU3BOACTBEHHOr0 npouecca OT CTalMOHApHOro CXuraHus
Tonnmea, TCO2;
— BbI6pockl C02 B rpaHuuax Npou3BOACTBEHHOrO Mpouecca OT WCMNOJ/Ib30BaHUA KapboHaToB,
TCO02;
Eco an— Bbibpockl C02 3a rpaHuMuamMy Npov3BOACTBEHHOrO npolecca, CBA3aHHble C NPON3BOACTBOM
anekTpoaHeprun, TCO2;
Ec0 Tenn — Bbl6pocbl C02 3a rpaHuuamMmy Npou3BOACTBEHHOrO npouecca, CBsi3aHHble C NPON3BOACTBOM
TennoBoii aHeprum, TCO2.
Bbibpocbl C02 B rpaHnuax NpovM3BOACTBEHHOIO Mpouecca OT CTalMOHapHOr0 CXWraHus TonauBea
ECo2tonn TC 02, paccuutbiBaloT no popmyne

ECOZ Kkap6

:C021om1 = X EFCOzTCﬂﬂ?). (8)
j=1
roe FCj — pacxof y-ro TonameBa B rpaHuLax npou3BoACTBEHHOIO npouecca, Tbic. M3 (T, T Y.T. U A4p.);
EECo2Terly — koachduuymeHT Bbibpoca C0O2 OT cTaLlMOHAPHOrO CXuraHusa y-ro tonnuea, TC02/ea. usm.

BenununHa EECO Tonny NpMHMMAaETCA B COOTBETCTBUU C MeToAuKon [7]. Ansa npupoaHOro rasa, KaMeHHO-
ro yrins u mMasyta 3HadeHus KoadduumneHToB Beibpocos CO2 npeactaBieHbl B NpunoxexHun b.

YunTbiBaeTcs cTalMOHapHOe CXUraHue TONIbKO MCKoMnaeMblX BUAOB TonamBa. CxuraHne Guomacchl He
yunTbiBaeTcsl).

Bboi6bpocbl C02 B rpaHuuax nNpou3BOACTBEHHOrO npouecca OT ucnosib3oBaHua kap6oHaToB (CaCoO03,
Na2C 03) ECq2 kapb, TC 02, paccunTbiBalOT No opmyne

T(
-C02 kap6 Kapo/ *EF&OZKap6 9)

roe  Mkapb | — notpe6neHue /-ro kap6oHaTa B rpaHuuax NpoM3BOACTBEHHOrO npolecca, T,
EECo2 kap6 / — koachuumneHT Boibpoca C02 ana /-ro kapboHata, TCO2/T.

BennunHa Mkap6 mBkntoyaeT notpebneHne kapboHaTOB, KOTOpble pasfaratTcA B NPOM3BOACTBEHHOM
npouecce ¢ obpasoBaHuem C02.

Bbibpocbl C02 OT pasfnoxeHns B U3BecTepereHepaunoHHbIX neyax M3BecTKOBOro LWiama (oTpaboTaH-
Has U3BeCTb) He yUYUTbIBAOTCA.

BennunHa EECO kap6/npuvHumMaeTcs B COOTBETCTBMM C MeToAuKON [7] (cM. npunoxeHue bB).

Pacyet Bbi6pocoB CO02 3a rpaHuuamu nNpouM3BOACTBEHHOrO npouecca, CBA3aHHLIX C NPOU3BOACTBOM
anekTpoaHeprun EcO an, TC 02, paccunTbiBaloT No popmyne

£co2an=(E£EC- EG) -EECO023, (20)

rie EC — notpebneHne 371eKTPO3HEPINN B rpaHuLLax NponM3BoLCTBEHHOIO npouecca, MBT my;
EG — BblpaboTka 3/1€KTPO3HEPruM B rpaHuL,ax Nnpon3BoLCTBEHHOIO npouecca, MBT my;
EECo2 an — Ko3ahpuyneHT Bbibpoca C02 ansa anekTpoaHeprum, TCO2MBT mu.

BenununHol EC n EG He JOJ/KHbI BK/OYaTb 3aTpaTthl 3/1EKTPOIHEPTUN HA COBCTBEHHbIE HYX[Abl 3HEPrO-
NCTOYHUKA.

BenuunHa EC Bk/loYaeT cymMMapHoe noTpebGneHne 3/1eKTPOIHEepPrumn, Kak MocTaB/eHHOW CO CTOPOHBI
[ANst JaHHOTO NMPOM3BOACTBEHHONO Npouecca, Tak U BbipaboTaHHOW B rpaHunLLax NnponM3BoACTBEHHOIO npouecca.

1) Bbibpockl C02 0T cxuraHusi 6uomacchl (KopoapeBeCHbIE MaTepuasibl, LLEIOK U NP.) CUMTAOTCA KIUMAaTUYECKM
HenTpasibHbIMU.

6
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BennunHa EG Bk/0OYaeT CyMMapHyl BbipaboTKy 3/1€KTPO3Hepruu, kotopas MOXeT 6biTb noTpebreHa
Kak BHYTPW, Tak 1 3a rpaHuuaMmy paccMarpusaemMoro nponsBoACTBEHHOrO npotecca.

BennunHa EECO02 an npuHUMaeTcs paBHOW cpepHeoTpacsesoMy ans LBIM koadduumeHTy Bbibpoca
C02pana oTnyckaemoi anekTpoaHeprun (CM. npunoxeHue b).

Bbi6pocbl C02 3a rpaHMuamu NpovM3BOACTBEHHOrO npouecca, CBA3aHHble C MPOW3BOLCTBOM TEN/0BOA
aHeprun, Eco Tenn, Nkan, paccumTbiBaloT No hopmyne

Eco2venn - (HC - HG) « EECo2tenn’ (11)
roe HC — noTpeb6neHne TennoBoOW 3Hepruu (B nape u rops4veil BoAe) B rpaHuuax Npou3BOACTBEHHOIO
npouecca, kan,
HG — BbipaboTka Ten/ioBO aHeprnu (B mape u ropsiyein BoAe) B rpaHuLax NnpoM3BOACTBEHHOIO Npo-
uecca, lNkan;

EECo2Tenn — koadhduuymeHT Bblbpoca C02 ans TennoBoi aHeprun, TCO2Tkan.

Bennunubl HC n HG He fO/KHbI BKAOYaTb 3aTpaTtbl TEN/IOBOW SHEPTNN HA COOCTBEHHbIE HYX[bl 3HEp-
rOMCTOYHMKA.

BennunHa HC BkIyaeT cymmapHoe notpebneHne TensioBoi 3HEpPruu, kak noCTaB/EHHOM CO CTOPOHbI
AN faHHOTO NPOM3BOACTBEHHOIO MpoLecca, Tak U BbipaboTaHHON B rpaHuLLax NponM3BOACTBEHHOMO npovlecca.

BennunHa HG BKkNoyaeT cymMmapHyl Bbipab0TKy TENOBON 3HEpPrun, Kotopas MoxeT 6biTb noTpebreHa
KaK BHYTpW, Tak 1 3a rpaHuuaMmn paccMmatpnueaemMoro npousBoACTBEHHOMO npotiecca.

BenununHa EECO Tenn npuHumaeTca paBHOl cpepgHeoTpacnesomy ansa LBM koadduumeHTy Bbibpoca
C02pnsa oTnyckaemoi TENSIOBON aHeprun (CM. npuaoxeHue b).

5.3.7 PacuyeT yaenbHbIX BbIGPOCOB NapHUKOBbLIX ra3oB C y4eTOM NOTeHUnanos rnobanbHOro no-
TenJieHnsa NapHUKOBBLIX ra3oB

YpensHble Bbi6pockl MM B ToHHax C02-akBuBaneHTta (TC02-3kB.), SEC0”e, TC02-3kB., TC 02-3KB./T npo-
AYKUMKN, paccyuTbiBalOT No hopmynie

+
SEc02 = S(SEr GWP,), (12)
. N

raoe SE, — ypenbHble Bbi6pockl /-ro M, T/T npoaykuuu;
GWPi — noTeHuunan rnobanbHoro notennexnsa gna /-ro Mr, TC 02-3kB./T.
[ns npon3BoAcTBEHHbIX npoueccoB LBIM npu pacuyete yaenbHbix Bblbpocos NI B C02-3kBuBaneHTe

YUUTbIBAKTCA TOJIbKO Bbi6pockl CO2.
3HayeHus noteHuuanoB rnobasnbHOro notenneHus GI/YPy npusegensbl B [8]. Ana C02 noTeHuunan rno-

6anbHOro notensaeHns paBeH 1.

6 3ak1runTenbHble NOJI0XEeHUA

Ha ocHOBaHUM MOMyYEHHbIX pe3y/bTaToB OTPac/eBoro 6eHYMapkuHra pekoMeHAyeTcs ycTaHaB/uBaTb
NHAVKaTMBHbIE MokasaTenu yaesnbHbiX Bblopocos MM AByX ypoBHeW (OTAENbHO AN KaXA0ro npou3BoACTBEH-
HOro npouecca).

NHAuKaTUBHbIA nokasatefnb BepxHero ypoBHsA /vn 1 TC02-3kB./T NpoAyKuUn, pekoMmeHayeTcsa onpege-
nATb No copmyne

Vin 1= lavg + “max " lavg”® ' ° '80>

roe lavyg — cpefHuii nokasaTtenb yAesnbHbIX BbiopocoB [, onpeAesnieHHbIi Mo pe3ynbTataM 6GeHYMapKuHra,
TC 02-3kB./T npoAyKuuu;
/max — MakcuMManbHbI nokasatenb yAenbHbIX BblbpocoB [T, onpeaeneHHbld No pe3ynbtatam 6eHumMap-
KuHra, TC 02-3kB./T NPOAYKLUNN.
MHAMKATUBHbLIV noka3aTenb HWKHEro ypoBHs /un 2, TC02-3kB./T NPOAYKLMK, PEKOMEHAYyeTCcs onpeje-
nATb no copmyne
nmn2=U - (U -/min)-0.60) (14)

roe lavg — cpefHuii nokasaTtenb yaesnbHbiX BbibpocoB [, onpefeneHHblid No pesynbTataMm 6GeHYMapKuHra,
TC 02-3KB./T NpOAYKUMU;
/min — MWHMMAanbHbI NoKasaTesnb yAenbHbIX BblopocoB [, onpefefieHHbI No pe3ynbTatam 6eHumap-
KnHra, TC02-3KB./T NpoAyKUUN.
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MpunoxeHve A
(cnpaBo4HOE)

FpaHuubl pacyeTa yaesibHbIX BbI6GPOCOB NapHMKOBbLIX ra3oB

Ta6nuua Al — MNpaHuubl pacyeTa yaesbHbIX BbIOPOCOB

HanveHoBaHve
NPOV3BOACTBEHHOIO Mpovecca

Mpoun3BoACTBO CyNbhaTHON
XWaKoli HebeneHoi uensno-
no3bl

Mpon3BoACTBO Cy/bchaTHOM
XNOKoW 6eneHoil  Lenno-
o3bl

OnicaHve rpaHnL,

Bce npouecchl, KoTopble ABNAKTCA YacTbio Mnpouecca npou3BoACcTBa CyﬂquaTHOVI Xna-
Kol HebeneHoi Lennono3bl, B TOM 4Yncne:

- nponapuBaHue Lenbl;

- BapkKa wenbl;

- NPOMbIBKa LEeMN03bl;

- CopTmMpoBaHuMe LesJI/103bl;

- NPUroToBsIEHNE XUMUNKATOB;

- pereHepauyma TennoBoi JHeprnm;

- JIOKaJ/IbHasdA O4YNCTKa CTOKOB U BbI6POCOB;

- TPaHCNOpPTHbIE CBA3N B rpaHunuax npom3BoaCcTBeHHOro npouecca.

YunTbIBaKOTCA Takke NPOLECChl, CBA3AHHbIE C pereHepauyein XMMUKaToB Bapku, B TOM
yucne:

- BblNapviBaHve LIEMOKOB;

- CXuraHue LLIe/IOKOB B COAOPEreHepaumoHHbIX KOTNax;

- KaycTusauus LLe/oKoB;

- 06xur kap6oHata kasibuus (CaCO03) B n3BecTepereHepaLUmoHHbIX nevax.

He BKovatoTcs B rpaHuubl BbiGpockl [, cBA3aHHble € MCMO/Ib30BaHUEM TOM/MBA U
3HEpropecypcoB (3/1EKTPO3HEPTUN, TEM/IOBOW 3HEPTUN) Ha:

- CKuraHve [ypHOMaxHyLLMX rasos;

- NPOU3BOACTBO XMMUYECKN OCAXAEHHOTO MeNa;

- BbIpabOTKy 3HEprK B KOT/AX, CKUTAOLLMX KOPOAPEBECHOE TOM/IMBO, a TAKKE 0CaAKM
W Wibl, 06Pa3yHOLLMECS MPY OUUCTKE CTOUHBIX BOZ;

- ToJlyYyeHne COMyTCTBYIOLMX U NOBOYUHBIX MPOAYKTOB;

- NPOU3BOACTBO XUMUKATOB AJ151 MPOAAKN;

- BOZOMOZIOTOBKY M BOAOOTBEAEHME 3a NpefenaMu JaHHOTO MPOW3BOACTBEHHOMO Mpo-
uecca;

- BbIpabOTKy CXaToro Bo3ayxa 3a npejenamui 4aHHOro NpoM3BOACTBEHHOMO MPOLIECCa;
- TpaHCMopTMpOBaHWEe W NepepaboTky OTXOAOB 3a NpefenaMyu AaHHOro MpOou3BOA-
CTBEHHOTO MpoLecca;

- PEMOHTHblE paboThl;

- 06LLELEXOBbIE HYX/bl, HE CBA3AHHbIE HEMOCPELCTBEHHO C AAHHLIM MPOW3BO/CTBEH-
HbIM MPOLLECCOM

Bce npouecchl, KOTopble SB/STCA YacTbio NPoLEecca NPou3BOACTBA CY/bIaTHOW Xuj-
KoV 6eneHoli Lensionosbl, B TOM YKC/E:

- nponapviBaHve LLenbl;

- BapKa LUenbl;

- NPOMbIBKA LIe/I/IH/03bI;

- COpTVPOBaHUE Le0/03bl;

- KWUC/IOPOAHO-LLE/IoUHast AeNMrHUGUKaLms;

- oT6esKa Lennosnossbl;

- NPWUrOTOB/IEHNE XUMVKATOB;

- pereHepauyisi TEM/I0BOW 3Hepruu;

- NIoKa/IbHas 0UMCTKA CTOKOB U BbIGPOCOB;

- TPaHCMOPTHbIE CBS3M B rPpaHULiaX NPOV3BOACTBEHHOIO MpoLiecca.

YuuTbiBalOTCS TakKe NPOLIECCHI, CBSI3aHHbIE C PEreHepauuein XMMmMkaToB Bapku, B TOM
yucne:

- BblNapviBaHne LLEMOKOB;

- CXKMraHue LLesloKoB B COA0PEreHepaLoHHbIX KOT/ax;

- KaycTusauus LesioKoB;

- 06Xur kapboHata kanbuus (CaCO03) B n3BecTepereHepaLUmMoHHbIX nevax.



MpopomkeHne Tabnuubl A. 1

HaumeHoBaHue
Npov3BOACTBEHHOIO npouecca

Mpon3BOACTBO CyNbghaTHOM
Xngkon 6eneHoin uennto-
no3bl

Mpon3BOACTBO CyNbdaTHOM
Cyxoil HebeneHoW uennto-
no3bl
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OnucaHve rpaHun,

He BkoYatoTCA B rpaHuubl BbIGpockl M, cBsi3aHHbIe C MCMO/Ib30BaHMEM TOMMBA M
3HEpPropecypcoB (3/1eKTPO3HEPTM, TENMOBOWN SHEPrumM) Ha:

- CXKuraHue AypHonaxHyLMX rasos;

- MPOU3BOACTBO XMMUYECKN OCAXOEHHOIO Mena;

- BbIPabOTKY 3HEPruM B KOT/MAX, CXUratoLLmMx KOpoApPEBECHOE TOMMMBO, a Takke 0CaaKu
1 1bl, 06pasyoLLMecs Npy OUYUCTKE CTOUHbIX BOL;

- MoJlyYeHne ComnyTCTBYIOLMX U NOGOUHbLIX NPOAYKTOB;

- MPOU3BOACTBO XMMWKATOB AN NMPOAAKM;

- BOJOMOArOTOBKY M BOAOOTBEAEHME 3a Npegenamy AaHHOro NPOU3BOLCTBEHHOMO Mpo-
uecca;

- BbIpabOTKy CXaTOro BO3ayxa 3a npefeniaMun AaHHOro Npov3BOACTBEHHOIO MpoLiecca;
- TpaHcrnopTMpoBaHMe W NepepaboTKy OTXOAOB 3a NpeaesaMn [aHHOro MNPOW3BOA-
CTBEHHOTO MmpoLiecca;

- PEMOHTHble paboThl;

- 06LLelEeXoBble HYX/Abl, He CBA3aHHble HEMOCPEeACTBEHHO C AaHHLIM MPOM3BOACTBEH-
HbIM NPOLECCOM

Bce npolecchl, KOTopble SIBASKOTCA 4YacTbio NpoLecca Npou3BoACTBa Cy/b(aTHol Cy-
X0 He6eneHol Lienioosbl, B TOM HUC/E:

- nponapviBaHve Lienbl;

- BapKa Lensbl;

- NPOMbIBKA LIE/I/0/103b;

- COpTUpPOBaHMe Le/oNosbl;

- CyLWIKa Le/onosbl;

- peska v ynakoBKa Lie/i/o/103b;

- MPUroTOB/IEHNE XUMIIKATOB;

- pereHepauyisi TEN/I0BOI aHepruu;

- NIOKas/IbHas 0UMCTKA CTOKOB U BbIGPOCOB;

- TPaHCMOPTHbIE CBA3M B rpaHnLax NpoM3BOACTBEHHOMO npoLecca.

YunTbIBalOTCHA Takke MPOLEcChl, CBA3aHHbIE C pereHepauyeii XMMMKaToB Bapk1, B TOM
yucne:

- BblNapvBaHve LLIENOoKOB;

- CXuraHue LLe/ioKoB B COAOPEereHepaumoHHbIX KOTNax;

- KaycTumsaums LLe/0oKOB;

- 06xur kap6oHata kasibuus (CaC03) B n3BecTepereHepauroHHbIX nevax.

He BKMOYaloTCA B rpaHuLbl BbIGpockl [T, cBA3aHHble C MCMO/b30BaHWEM TOMMBA U
3HepropecypcoB (3/1IEKTPOIHEPTUN, TEMOBOK 3HEPrn) Ha:

- CXKUraHue [ypHOnaxHyLLMX rasos;

- NMPOU3BOACTBO XMMUYECKN OCAXKAEHHOTO MeNa;

- BbIpabOoTKy 3HEprMM B KOT/IAX, CXUTAIOLLMX KOPOAPEBECHOE TOM/IMBO, a TakKe 0CaaKu
U UMbl, 0GPa3yHLLMECS MPY OYUCTKE CTOUHBIX BOZ;

- MoJlyyeHue COMyTCTBYHOLUX U NOBOYHBIX MPOAYKTOB;

- NPOU3BOACTBO XMMWKATOB A/ MPOAAKY;

- BOZOMNOZTOTOBKY 1 BOAOOTBEZEHME 3a NpefeiamMu JaHHOTO NPOV3BOACTBEHHOMO Mpo-
Lecca;

- BbIpaboTKy CXaToro Bo3ayxa 3a npejenamy AaHHOTrO NpPOM3BOACTBEHHOTO MPOLIECCa;
- TpaHcnopTupoBaHWe W nepepaboTky OTXOAOB 3a MpefenamMy 4aHHOro MpOM3BOA-
CTBEHHOrO MpoLecca;

- PEMOHTHble paboThbl;

- 06LUELEXOBbIE HYX/bl, HE CBS3aHHbIE HEMOCPELACTBEHHO C AAaHHLIM MPOW3BOACTBEH-
HbIM NPOLIECCOM
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MpoponxeHne Tabnuubl A. 1

HanveHoBaHve
NPOV3BOACTBEHHOIO Mpouecca

Mpon3BoACTBO CcynbchaTHO
Cyxoli 6eneHoi Lenmonossbl

Mpon3BoACTBO CyNb(pUTHOM
XNOKON HebeneHol Lensnto-
No3bl

10

OnicaHve rpaHmL,

Bce npouecchl, KOTopble SIBMSKOTCA YacTbio npouecca NPoM3BOACTBA Cy/baTHON Cy-
XOW 6eneHoin Lennnosbl, B TOM YAC/E:

- nponapvBaHuve Len.l;

- Bapka Lenbl;

- MPOMbIBKA LieN/H0M03bl;

- COpPTMpOBaHWe LeNonosbl;

- KWCNOPOAHO-LLENoYHas fenurHndmkaums;

- oT6esKa Lenonossl;

- CyLUKa Lennonosbl;

- peska 1 ynakoBka Le/ono3bl;

- MPUroTOB/IEHNE XVIMWKATOB;

- pereHepauyst TENI0BOIN 3HEPruK;

- NoKaslbHasi 04MCTKa CTOKOB ¥ BbIOPOCOB;

- TpaHCMopTHble CBSA3W B rpaHMnLax Npov3BOACTBEHHOrO npoLiecca.

YunTbIBaKOTCA Takke MPOLECChl, CBA3aHHbIE C pereHepauyeii XMMMKaToB Bapku, B TOM
yucne:

- BbiNapviBaHue LUEMOKOB;

- CXKUraHue LWEoKoB B COAOPEreHepaLmoHHbIX KOT/Iax;

- KaycTusauus LLesnoKoB;

- 06xur kapboHata kanbuus (CaCO03) B u3BecTepereHepaumoHHbIX neyax.

He BkavaroTCcst B rpaHvupl Bblbpockl M, cBsi3aHHble C MCNO/b30BaHMEM TONAMBaA U
3HEpropecypcoB (3N1EKTPO3HEPTUM, TEN/IOBOW 3HEPTM) Ha:

- CXuraHue aypHonaxHyLwimx rasos;

- NPOV3BOACTBO XMMUYECKN OCaXKAEHHOrO Mena;

- BbIpab0TKy 3HEpruM B KOTNAaX, CXKUratoLLMX KOPOAPEBECHOE TOM/IMBO, a Takke 0cajKku
1 Ubl, 06pasyomecs nNpu O4YNCTKE CTOUHbIX BOS;

- MONy4YeHne ConyTCTBYIOLWMX U NOBOYHBLIX NPOAYKTOB;

- NPOV3BOACTBO XMMUKATOB /151 MPOASKN;

- BOJOMNOArOTOBKY M BOJOOTBEAEHMNE 3a npefenaMv AaHHOrO Npou3BOACTBEHHOrO Npo-
uecca;

- BblpabOTKy CXaToro Bo3gyxa 3a npefenavuv aHHOro Npov3BOACTBEHHOMO npoLecca;

- TpaHcnopTupoBaHWe W nepepaboTKy OTXOAOB 3a npejenamy AaHHOro MNpov3Bo4-
CTBEHHOro npovecca;

- PEMOHTHbIE paboThl;

- 00OLLeLEeXoBble HYX/Abl, He CBA3@HHble HEMOCPEACTBEHHO C AaHHbIM NPON3BOACTBEH-
HbIM MpOLLeccoMm

Bce npouecchl, KOTopble ABMSKOTCA YacTbio npolecca Npovn3BoAcTBa CyNbUTHON Xuna-
KO HeGeneHoi uennosnosbl, B TOM YNC/E:

- nponapvBaHue Wenbl;

- Bapka Lensbl;

- NPOMbIBKA Le/I/1t0M03bI;

- COPTUPOBAHWE LEeN/03bl;

- OYWCTKa LeNH0o3bI;

- BblNapka LLE/IOKOB;

- NPUroTOB/IEHNE XMMWKATOB;

- pereHepauua TennoBol aHeprum;

- JloKas/IbHasi O4NCTKA CTOKOB Y BbIGPOCOB;

- TpaHCNopTHbIE CBSA3K B rpaHuLIax NPOM3BOACTBEHHOIO npolecca.

He BkntovatoTcs B rpaHuLpl BbIGpock! M7 0T MCMo1b30BaHWA TOMANBA Y SHEPropecypcoB
(21eKTPO3Heprum, TENI0BOW 3HEPIKn) Ha:

- CYLLKY NIUrHOCY/IbDOHATOB;

- MPON3BOACTBO XMMUYECKN OCaXAEHHOIo Mesa;

- NONy4YeHne ConyTCTBYIOLWMX U NOBOYHBLIX NPOAYKTOB;
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HaumeHoBaHue
Npov3BOACTBEHHOIO npouecca

Mpon3BOACTBO CY/bOUTHON
XWUAKOW HebGeneHol uenno-
No3bl

MponsBoacTeo Aedubpep-
HOIA ApeBEeCHOl Macchl

MpounsBogcTBO  pacdhuHep-
HOI pEBECHOI Macchl
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OnucaHve rpaHun,

- BbIPabOTKYy SHEPruM B KOT/IAX, CXUratoLLMx KOpoApeBeCcHoOe TOM/MBO, a Takke 0Cagku
1 1bl, 06pasytoLLmMecs Npy O4YUCTKE CTOYHbIX BOS;

- MPOU3BOACTBO XVIMUKATOB [/ MPOAAXKM;

- BOJOMNOLIOTOBKY ¥ BOA0OOTBEEHNEe 3a NpefesaMn AaHHOro nponsBoACcTBa,;

- BbIPabOTKy CXaToro Bo3ayxa 3a npefesiaMmun JaHHOro nponsBoACTBa,;

- TpaHcrnopTMpoBaHMe W nepepaboTKy OTXOAOB 3a NpegesaMy OaHHOro MNpPov3BOA-
CTBEHHOrO MpoLiecca;

- PEMOHTHbIE PaboThl;

- 06LeLexoBble HyX/bl, He CBA3aHHbIE HENOCPeACTBEHHO C AaHHbIM NPOW3BOACTBEH-
HbIM NPOLLECCOM

Bce npouecchl, KOTopble SIBASIOTCA 4acTblo Mpouecca npousBoAacTBa AedmbpepHoit
[PEBECHOI Macchl, B TOM UMCNE:

- AednbprpoBaHune;

COPTMPOBAaHNE 1 OUNCTKA APEeBECHOl Macchl;

pasMon 1 CopTMpOBaHNE OTXOAOB;

CryLeHue;

0TOEeSKa;

CyLLKa;

yNaKoBKa,;

NPUroTOBNIEHNE XUMUKATOB;

pereHepaumsi TeNI0BON 3HePruu;

JloKa/lbHas O4NCTKA CTOKOB U BbIBPOCOB;

TPaHCNOPTHbIE CBSI3M B rpaHMLax NpPou3BOACTBEHHOrO npolecca.

He Br/oyatoTcs B rpaHumLbl BbIGpOChI M7 0T NCNO/Ib30BaHNA TONMBA Y SHEPrOPeCyPCoB
(2nekTpoaHeprum, TENI0BOM IHEPrUM) Ha:

- MoJly4YeHne COoMnyTCTBYIOLWMX U NOBOYHbIX NMPOAYKTOB;

- MPOU3BOACTBO XMMWKATOB /18 NMPOAAKM;

- BOJOMOArOTOBKY M BOAOOTBEAEHME 3a npegenamy AaHHOro NpPou3BOACTBEHHOMO Mpo-
Lecca;

- BbIPabOTKy CXaToro Bo3ayxa 3a npefesaMmun JaHHOro npov3BOACTBEHHOIO MpoLiecca;
- TpaHcrnopTMpoBaHMe W nepepaboTKy OTXOAOB 3a MNpegesamy AaHHOro MNpPov3BOA-
CTBEHHOrO MmpoLiecca;

- PEMOHTHbIE PaboThl;

- obLeuexoBble HYX/Abl, He CBA3aHHbIE HEMNOCPEeACTBEHHO C AaHHbIM MPOU3BOACTBEH-
HbIM NPOLLECCOM

Bce npouecchl, KoTopble SABNAKTCS YacTbH NpoLecca NpovsBoacTBa padmHepHol ape-
BECHOW Macchl, B TOM 4uCne:

NPOMbIBKA LLEMb;

06e3BOXMBaHME LEMbI;

nponuTKa XMMUkaTamu;

nponapka Lenbl

n3MesibyYeHre B pacuHepax;

COPTMPOBAHNE 1 OYNCTKA APEBECHOI Macchl;

pasMon 1 COpTUPOBaHNE OTXOAOB;

CTyLLEHWE;

oT6enka;

- CyLUKa,;

YNaKoBKa,;

NpWUroTOB/IEHNE XUMUKATOB;

pereHepaumsi TENI0BOI 3HEPruu;

JIoKa/lbHas O4YNCTKA CTOKOB U BbIGPOCOB;

TPaHCMNOPTHbIE CBSI3M B rpaHMLax NpPou3BOACTBEHHOrO npouecca.
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MpoponxeHne Tabnuubl A. 1

HanveHoBaHve
NPOV3BOACTBEHHOIO Mpouecca

Mpouseoacteo  padhmHep-
HOW A peBECHOI MaccChl

[pon3BoAcTBO Makynatyp-
HOW Macchl

Mpoussoacteo Gymarw/kap-
TOHa
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OnicaHve rpaHmL,

He BKOYaloTCA B rpaHunLbl BbIGPOCkI M7 OT MCnosib3oBaHMs TONAMBa U 3HEPropecypcoB
(2NeKTpPO3Heprumn, TEMIOBOI 3HEPrN) Ha:

- noslyyeHne COnyTCTBYIOLLUMX U NOBOYHbLIX NPOAYKTOB;

- NPOV3BOACTBO XMMUKATOB /1A MPOASXKM;

- BOJOMNOArOTOBKY M BOAOOTBEAEHMNE 3a npefenaMu AaHHOro NpPov3BOLACTBEHHOIO Mpo-
uecca;

- BbIpabOTKy CXaToro Bo3ayxa 3a npejenamy AaHHOrO NMpov3BOACTBEHHOTO MPOLLECCa;
- TpaHcnopTypoBaHve W nepepaboTKy OTXOAO0B 3a npefenamv AaHHOro MNpou3Bo4-
CTBEHHOro npovecca;

- PEeMOHTHble paboThbl;

- oOLLelexoBble HYX/Abl, He CBA3aHHble HEMOCPeACTBEHHO C AaHHbIM NPON3BOACTBEH-
HbIM MPOLLeCCoM

Bce npouecchl, KOTOpble SBAAKTCA 4acTbi Npolecca Mpou3BOACTBA Maky/aTypHOM
Macchl, B TOM YuC/IE:

- pocnyck MakynaTtypbl;

- COpTUpOBaHUE;

- OYWCTKa MakynaTypHOI Macchbl;

- (ppaKuMoHMpOBaHME MaKynaTypHON Macchl;

- CryLLEHWE;

- TepMoAMCcnepCcrnoHHas 06paboTka;

- ob6naropaxuBaHue MakynaTypHOW macchl;

- NPWUroTOB/IEHNE XVMUKATOB;

- pereHepauus TensoBol aHeprum;

- NOKasIbHasi 04MCTKa CTOKOB U BbIGPOCOB;

- TPaHCNOPTHbIE CBSI3M B rpaHnLax Npou3BOACTBEHHOrO npouecca.

He BkntovatoTca B rpaHnLbl BbIGpock! MM 0T UCM0/b30BaHKs TOMNIMBA 1 SHEPropecypcoB
(aneKTpO3Heprum, TENIOBOI IHEPrK) Ha:

- NoslyyeHne ConyTCTBYIOLLMX U NOGOYUHBIX MPOAYKTOB;

- BO/OMNO/IOTOBKY M BOAOOTBEAEHME 3a NpefenamMun AaHHOrO NpPoW3BOACTBEHHOMO Npo-
Lecca;

- BbIpabOTKy CXaToro Bo3ayxa 3a npejesamvt AaHHOro NpoM3BOACTBEHHOMO NPOLIECCa;
- TpaHcnopTMpoBaHWe M nepepaboTky OTXOAOB 3a NpeaenamMy AaHHOro NPOU3BOA-
CTBEHHOr0 NpoLecca;

- PEMOHTHblE PaboThbl;

- 06LLeLEexoBble HYX/pbl, He CBA3aHHbIE HEMOCPEACTBEHHO C AaHHLIM MPOV3BO/CTBEH-
HbIM MPOLIECCOM

Bce npouecchl, KOTopble SBAAKTCA YacTbio MpoLiecca Npov3BOACTBa Gymarn/kapToHa,
B TOM umcCrie:

- NPUEM W1 CTyLLEHNE BOIOKHUCTBIX NOYdabprKaToB;

- XpaHeHue 1 pocnycK Lensonosbl;

- pa3Mos1 BOSIOKHUCTbIX NosychabprkaTos;

- OYNCTKa ¥ COPTUPOBaHME BYMaXKHOW Macchl;

- hopmoBaHwve, npeccoBaHue;

- CyLUKa;

- MEeNI0BaHVe 1 KpalleHue;

- KanlaHApvipoBaHueE;

- Hakar;

- OTAenka 1 ynakoBka,;

- nepepaboTka 6paka;

- MPUrOTOB/IEHNE XVMUKATOB;

- pereHepauus TensioBol aHepruu;

- JIOKa/IbHasi O4NCTKa CTOKOB Y BbIGPOCOB;

- TpaHCMopTHbIE CBSA3M B rpaHuLiax NpPOM3BOACTBEHHOrO npolecca.
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HaumeHoBaHue
Npon3BOACTBEHHOIO npouecca

MponsBogcTeBo Gymaru/kap-
TOHa

MOCT P 113.01.01—2024

OnucaHve rpaHun,

He BKAOYaloTCs B rpaHuLbl BbIGpock! MM 0T ncnonb3oBaHWs TONMBA U 3HEPropecypcoB
(3NeKkTpoaHeprun, TeN0BOI 3HEPrUK) Ha:

NPON3BOACTBO BOJIOKHUCTbIX MONydhabprkaTos;

noJsly4yeHne COnyTCTBYOLLMX U MOBOYHLIX NPOAYKTOB;

NPOM3BOACTBO XMMUKATOB A/151 NPOLAXN;

BOZOMNOArOTOBKY W BOAOOTBEAEHME 3a NpefjenamMn AaHHOro Npov3BOACTBa;
BbIpabOTKY CXaToro Bo3fyxa 3a npejenaMn AaHHOro NPou3BOLCTBEHHOIO Npouecca;
TPaHCMOPTMPOBaHME U NepepaboTKy OTXOOB 3a NpejesiaMu [aHHOrO MNPOW3BOA-

CTBEHHOr0 MpoLiecca;

PEMOHTHbIE paboThl;
06LLeLexoBble HyX[pbl, He CBSI3aHHblE HEMoCPeACTBEHHO C JaHHbIM NPOW3BOACTBEH-

HbIM MPOLLECCOM

13
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MpunoxeHve b
(cnpaBo4HOE)

MaTepuasibHO-aHEpPreTMUYeCcKNe Pecypchbl, yunTbliBaeMblie Mpu NPoBeAEeHUN KOJIMYECTBEHHOW OLEHKN
yAenbHbIX BbIGPOCOB MNAapHUKOBbIX ra3oB; KO3 (ULMNEHTbI BbIGPOCOB NapHUKOBbLIX ra3oB

Ta6nuya Bl — MaTepua/ibHO-3HEPreTUYECKUE PECYPChl, YUMTbIBAEMbIE MPY NMPOBEAEHWUN KOJIMYECTBEHHOW OLIEHKM
yAebHbIX BbIGPOCOB NapHUKOBbLIX ra3oB; KO3h(hULMEHTLI BbIGPOCOB NapHUKOBbLIX ra30B

KoadhchuumneHt
Pecypc BbIGPOCOB, MICTOYHUK faHHbIX
TC02ep. nsm
2nekTpo3Heprusi, MBT ¢y 0,449 CpepgHeotpacnesoii gna LB koadpdmumeHT Bblibpoca CO02
AN OTMYCKaeMO 3/1eKTPO3HEPTUN.
MpnmevyaHne — PaccuntaH Ha OCHOBe AaHHbIX, NPeno-
cTaBfieHHbIX npegnpuatnamu LB
TennoBasi aHeprusa (nap, ropsiyas 0,240 CpepgHeotpacnesoii gna LBM koadpdmumeHT Bblibpoca CO02
BoAa), MNkan AN OTnycKaeMoli TENI0BON 3HEPruu.
MpnmevaHne — PaccuntaH Ha OCHOBeE AaHHbIX, MPeno-
cTaBfieHHbIX npegnpuatnamu LB
MpupopHbIi ras, Toic. M3 (T V.T.) 1,80 (1,59) MeToguka [7]
KameHHbI yronb, T (T Y.T.) 2,13 (2,77) MeTtoavka [7]
MasyT, T (Ty.T.) 311 (2,27) MeTtoavka [7]
Kap6oHart kanbums CaC03, T 0,440 MeToauka [7]
Kap6oHat HaTpuss Na2C03, T 0,415 MeToauka [7]
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Bubnnorpadusn

CTpaTerna counasibHO-3KOHOMMYECKOTO pa3Butus Poccuiickoli defepauun ¢ HU3KMM YPOBHEM BbIGPOCOB NapHu-
KOBbIX rasoB o 2050 roga (yTBepxaeHa pacnopsbkeHvem MNpaButensctsa Poccuiickoin degepauum ot 29 okTabps
2021 r. Ne 3052-p)

Yka3 lMpesungeHta Poccuiickoin ®egepaumm ot 4 Hos6psA 2020 . Ne 666 «O COKpalleHW BbIGpOCOB MapHUKOBbLIX
rasos»

MpoTokon coselaHus y Mepsoro 3amectutens Mpeacepatens MpaeuTenbcTBa Poccuiickoii ®epepaumn A.P Beno-
ycoBa 0T 25 Hos6psa 2021 r. Ne AB-M13-276np

depnepanbHblii 3aKoH OT 2 nonst 2021 1. Ne 296-93 «O6 orpaHnYeHnn BbIGPOCOB MAapPHMKOBbLIX ra3oB»
denepanbHblii 3aKoH OT 29 mMoHa 2015 1. Ne 162-93 «O ctaHgapTulaumn B Poccuiickoin degepaunn»
depnepanbHblii 3aKoH 0T 21 niona 2014 . Ne 219-d3 «O BHeCeHU n3meHeHuli B ®efepasibHbiil 3akoH «O6 oxpaHe
OKpYyXXaroLLein cpebl» 1 OTAeNbHbIE 3aKoHoA4ATENbHbIE akTbl Poccuiickoin depepauymn»

Mpukas MuHMCTEpPCTBa NPUPOAHLIX PECYPCOB U 3Konornm Poccuiickoin degepauun ot 27 maa 2022 r. Ne 371
«O6 yTBEPXAEHNMN METOAMK KO/IMYECTBEHHOIO OMpPeAeneHns o6bemMa BbIOGPOCOB MapHUKOBBIX Fa30B 1 MOT/IOWEHNI
NapHUKOBBIX ra3oB»

PacnopspkeHune MpasButensctBa Poccuiickoin ®epgepaummn ot 22 oktaopsa 2021 r. Ne 2979-p «O6 yTBEpXAEHUN ne-
peyHs NapHUKOBbIX ra30B, B OTHOLLEHUWN KOTOPbIX OCYLLECTBSAETCHA roCyAapCTBEHHbIN YYeT BbIOPOCOB NapPHWKOBbIX
rasoB ¥ BefieHVe KajacTpa NapHUKOBbIX ra3oB»
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