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AHHOTanusA. DKOJIOTUYECKUe NPOOIIEMbl CTAHOBATCS B KPYIHBIX FOPOJaX U FOPOJCKUX arioMepalysax Bce 6oiiee aKTyalbHbIMU H JTOJDKHBI
OLICHMUBATBCS C TOYKH 3PEHUs IKOJIOTMYECKOH OE301acHOCTH HACTOAIIECrO M OyAyIIMX MOKOJCHMH mrojed. MOIIHEHIM 3arps3HuTeIeM
TIPUPOAHOM Cpelbl SBIAIOTCS MPEANPUSTHS CTPOUTENBHON HHIYCTPUH. AHTPOIOTEHHOE BO3JeiiCTBUE CTPOHTENHCTBA PAa3HOOOPA3HO IO
CBOEMY XapaKTepy M IPOUCXOANT Ha BCEX ATalaX CTPOMTEIbHOH JEATEIBHOCTH — HauMHAs OT JOOBIYM CTPOMMATEpHaloB M KOHYAs
9KCIUTyaTalueil FOTOBBIX 00BEKTOB. [l CHIKEHHS BPEJHOTO BO3/ICHCTBHUS Ha SKOJIOTHIO M 0Opa30BaHMs OIPOMHOIO KOJMYECTBA OTXOJOB
Havajy HCIOIb30BaTh METOIBI COKUTAHUS U 3aXOPOHEHUS OTXOJ0B. MeKIy TeM Takue CHOCOOBI OKAa3bIBAIOT HE MEHBIIHI BPEJ YIKOCHCTEME.
IMockonbKy yrposza OKpysKarollel cpeie SBISCTCS ITIOOAIBHOW 110 CBOMM IOCIEICTBUSIM, TJIOOAIBHBIMU JIOJDKHBI OBITH M MEpHI IO ¢
npenoTBpalieHuio. B cratbe mpeacTaBneHsl HanoOosee 3Gp(HEeKTHBHOE pelieHne, KOTOPOe CIOCOOCTBYET MUHUMHU3ALMK TAaKOH Harpy3kH Ha
OKpY’Kalomyto cpexy. OIHO U3 MepCHEKTHBHBIX HAIPABICHUH PEIICHHUs HCIIOIb30BaHUSI PECYPCHOTO IOTEHIMAIAa PACCMATPHBAEMOro BHAA
OTXOJIOB IOCJIE CHOCA 3JIAHUI U COOPYKEHUH — 3TO MOBTOPHOE MCIIOIb30BAHUE U MOSIBJIEHHE HOBBIX CTPOMTENILHBIX MAaTePHUAJIOB ISl HOBOTO
cTpouTensCTBa. [lepepaboTka CTAHOBHTCS HE IPOCTO YKOJIOTHIECKU BBITOJHOMN, HO M SKOHOMHYECKHU (P (HEeKTUBHOI.

KiloueBble €JI0Ba: CTPOUTEIBCTBO, OTXOJbI, CTPOUTEIBHBIII MyCOp, OKOJOTHS, OKpYXKalolas Cpena, 3arps3HeHHe, nepepaboTka,
9KOJIOTHIECKOE COMPOBOXK/ICHHE.
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Abstract. Environmental problems are becoming more and more urgent in large cities and urban agglomerations and should be assessed from
the point of view of environmental safety of present and future generations of people. The most powerful polluter of the natural environment
are the enterprises of the construction industry. The anthropogenic impact of construction is diverse in nature and occurs at all stages of
construction activity — starting from the extraction of building materials and ending with the operation of finished objects. To reduce the
harmful effects on the environment and the formation of a huge amount of waste, methods of incineration and disposal of waste have begun to
be used. Meanwhile, such methods have no less harm to the ecosystem. Since the threat to the environment is global in its consequences,
measures to prevent it should also be global. The article presents the most effective solution that helps to minimize such a burden on the
environment. One of the promising directions for solving the use of the resource potential of the type of waste under consideration after the
demolition of buildings and structures is the reuse and emergence of new building materials for new construction. Recycling becomes not only
environmentally friendly, but also cost-effective.

Keywords: construction, waste, construction waste, ecology, environment, pollution, recycling, environmental support.
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1. BBenenue

Jro0ast nedaTenbHOCTh YEeNOBEKa CBsA3aHa ¢ MOTpeOeHneM U 00pa3oBaHUEM OTXOJIOB.
CTpOoUTENLCTBO SBISIETCS OJJHUM U3 MHOTOYUCIICHHBIX (PAKTOPOB BO3JCHCTBHS HA SKOCUCTEMY .
CHOXXHOCTh YTUIU3AIMU CTPOUTENBHBIX M OBITOBBIX OTXOJOB, CTPEMHUTEIHLHOE OCBOCHUE
3eMeJib, PACUIMPEHNE TOPOICKON TEPPUTOPUH U BBIpYOKa JIecoB 11 OyAyLIETro CTPOUTENIbCTBRA,
NPUBOJIAT K 3KoJorudeckum npobdiemam. [lo exxeronusiM noknanam Munnpupoast Poccun,
oOpa3yromuecs 0kosio 70-75 MITH TOHH CTPOUTENBHBIX OTXO/I0B, YBETUIUBAOTCS KAXK I IO
npuMepHo Ha 3 %. IIpu coBpeMeHHBIX peausx ¢ BO3MOXKHOCTBIO mepepadboTars TONbKO 15-
17% 0TX010B, BCE OCTAILHOE KOJIMYECTBO MyCOPa 3aXOpaHUBAETCS Ha MOJAUTroHax.. [1o nroram
2021 roma B Poccuiickoit denepanuyu 0OHaApYXEHO TOpsiAKa 15 ThIC. HE3aKOHHBIX CBaJIOK.
CrenuanucTel  yK€ JaBHO OOECIOKOEHBI TI0 TMOBOAY YXYAIIAIOMIETOCS COCTOSHUS
OKpPY’KaloIIeH cpefibl, Belb OHO KpaliHe HEraTUBHO BIIUSIET HA 3/I0POBbE HACENEHHUS, HAHOCS HE
MOMPAaBUMBIN Bpej] reHeTnueckoMy (ouay HaceneHus. CocTosiHUE 370pPOBbS HACEICHHS

HaMpsSIMY10 3aBUCUT OT CUTYAI[UU C OKPYXKAIOIIECH CpeIou.

2. MocranoBka 3anaum (Llesb nccenoBanus)

PaGorta Ha cTpouTENBHOM IUIONMIAJKE MPEANOJAraeT Cepbe3Hble HapyIIEHUs
JaHamadTOB M 3arpsi3HEHHE OKpy»Karouled cpeibl. [laHHblE HapylleHUs HAaYMHAIOTCSA C
PacUUCTKHU CTPOUTENIBHOM IUIOIAIAKU, CHATHS PACTUTENBHOIO CJIOS M IIPOBEACHUS 3EMIISIHBIX
pabot. Ilpu pacuncTke TEPPUTOPHH CTPOMUTEIHCTBA 00pa3yeTcs 3HAUUTENBHOE KOJIUYECTBO
OTXOJIOB, KOTOpbIE€ MpPH CKUTAHUU 3arps3HAIOT OKPYJKAIOIIYI0 Cpeay WM 3aloJHSIOT
CBAJIOUHBIE TEPPUTOPUH, U3MEHSS MOP(HOJIOTHIO y4acTKOB. ONaCHOCTh CTPOUTENIEHOTO MycOopa
OOBSICHAETCS TEM, YTO CPOKH €T0 pazniokeHus Moryt gocturats 100 et u 6onee, Mpu 3TOM HE
nepepadOTaHHBIN CTPOUTENBHBIA MyCOp BCE 3TO BpeMsi OyIeT BBIACIATH ONACHbIE BEIECTBA B
OKpyXxarolyto cpeny [1].

CreneHp BIUSHUS MCTOYHHMKOB 3arpsi3HEHUs Ha IMPUPOJHYIO U COLUAIBHYIO Cpely B
NEPUOJ CTPOUTEIHCTBA BKIIFOYAET:

e [lepeueHb HCTOUYHUKOB 3arpsi3HEHUS, BO3ZHUKAIOIIUX MPU CTPOUTEILCTBE BPEMEHHBIX

COOpY>KEHH, CKIIaJIOB U CTPOUTEIIBHBIX 0OBEKTOB;

e OreHka BO3JEHCTBHE CTOYHBIX BOJ, COPOCOB M JPYTUX CTPOHUTEIBHBIX OTXOAOB Ha

OKPY’KaIOIIYIO Cpeay;
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e OrleHKa BIUSHUS CTPOUTENHCTBA HA CAHUTAPHBIE YCIIOBHS,
e DkKojoruyeckas W OKOHOMHYECKash OICHKa BO3JCHCTBUS CTPOMTENLCTBA Ha

OKpY KaIOIyIO CpeLy.

DKOJIOTHYeCKOe COPOBOXKICHHE HA KAXKJOM U3 HAYaJIbHBIX PACCMATPUBAEMBbIX 3TAllOB
OpPTaHUYHO BXOJUT B TEXHOJIOTHIO CTPOUTEIHHOTO TPOU3BOICTBA.

Exxeronno mosBnsercs OOJbIIOE KOJIMYECTBO CTPOUTEIHHOTO MYyCOpa, KOTOPBIN
HEOO0XOIMMO YTHIIM3UPOBaTh, HO, K COXAJCHHIO, MepepadaThiBAEMBbIX OTXOJOB C KaXJIbIM
rOJZIOM CTaHOBHTCS Bce MeHbIIe. OOBEMBI CTPOUTENIBCTBA YBETMUUBAIOTCS, 3 BMECTE C HUMU H
KOJIMYECTBO CHOCUMBIX 3/1aHUH. BoJbIioe KOIMYecTBO CTPOUTENBHOTO Mycopa 00pa3yercs pu
CTPOUTENIbCTBE PA3NIMYHBIX 3[aHUI U coopyxeHuil. Hanbomnee 3hpexTUBHBIM U 3KOTOTUYHBIM
METOI0M YTHUJIM3AlUU CTPOUTEIBHBIX OTXOJIOB SIBJISETCSI TOBTOPHOE UCIOIH30BAHNE B HOBOM
cTpoutenscTBe [2,3]. DxoHOMHYeckas 3(PQPEKTHBHOCTh MOBTOPHOTO UCIOIb30BAHUS U
nepepaboTKU CTPOUTENbHBIX OTXOJOB TIO3BOJISIET CHU3UTH CEe0ECTOMMOCTH BTOPHUYHOTO
MPOJIyKTa B 2-3 pa3a, CHU3UTh CEOECTOMMOCTh CTPOUTENBCTBA 3AaHus [4].

[lepedyeHb IKOTOTHYECKUX MPOOIEM, KOTOPBIE BOSHUKAIOT IIPU CTPOUTEIILCTBE:

® U3MEHEHHeE JaHIIAPTOB U SKOJIOTUYECKHX CUCTEM;

® 3arps3HEHHUE BO3yXa, IPECHBIX BOJ;

e BO3HHMKHOBEHHE MOKApOB (3aropanusi),

e yBeJIMYEHUE TMOTPEOJCHHE DHHEPropecypcoB, UTO MPUBOJUT K HCTOLIECHUIO

HEBO300HOBJISIEMBIX IPUPOAHBIX PECYPCOB;

® CTOILEHHE TOYBEHHBIX PECYPCOB;
® BBIMUPAHHE MECTHOU (IIOpHI U (DayHBI;
® yMEHBIICHHUE JIECHBIX STOT;

e paboTa Ha CTPOUIIIONIAJAKAX HECET MOTEHIIHAIBHYIO OMTACHOCTH 3JI0POBBIO JIFOJIEH.
3. MeToabl 1 MaTepuaJbl HCCJIEI0BAHUS

[To uroram 2021 roma B Poccuiickoit ®enepannu oOHapykeHO mMmopsiaka 15 Thic.
He3aKkOHHBIX cBajok. CormacHo TpeboBanusMm @3 «OO oTxomax TMPOW3BOACTBA U
notpebaeHus» oT 24.06.1998 N 89-d3 (ct. 10) [5] nmpu mpoeKTHUPOBAHWUU JIOJKHBI OBITh
pazpaboTaHbl TEXHUYECKass M TEXHOJOTMYeCKas JOKYMEHTallMs W CHCTeMa Mep TIo

o0pa3oBaHuio, cOOpy, BPEMEHHOMY XpaHCHHMIO Ha TEPPUTOPHH CTPOUTEIBCTBA, BBHIBO3Y, U
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3aXOPOHEHHIO OTXOJIOB MPOWM3BOJACTBA W MOTPeOICHUS. YCIOBHS U CIOCOOBI OOpaimieHus ¢
0TXO0JlaMU JOJKHBI COOTBETCTBOBATH TPEOOBAaHUSAM O€30MACHOCTH IS 37J0POBhS HACENIEHUS U
cpenbl ooutanus (cT. 22 3 «O caHUTAPHO-ATUAECMHUOJIOTHYECKOM OJIarOTOTyYHH HACETICHUS
o1 30.03.1999 N 52-@3) [6].

[To maHHBIM, TpeACTaBIEHHBIM OpraHaMHM MECTHOTO caMmoympasiieHHus PecmyOiuku
CeBepras Ocerus-Ananus, nmo cocrosauio Ha 2021 roma Ha Tepputopuu PecryOimku
CeBepHast Ocetusi-AnaHusi JEMOHTHPOBAIM 14 MHOTOKBapTHUPHBIX JIOMOB IO MpPOrpamme
«ABapuiiHoe x)uibe» [7], TaHHbIEe PeCTaBIeHBI B TadmuIe 1.

Tab6auna 1. Mudpopmanms Mo CHOCY MHOTOKBapTHUPHBIX JTOMOB

r. BmagukaBka3za, B paMKax pervoHajbHBIX MPOrpaMM IO
MEPECcesICHUIO TPAXKAAH U3 aBApUIHOTO KUIUITHOTO (OHTA.

AZlpec MHOTOKBAPTHPHOIO 10Ma I'on cHoca
r Binanukaska3 yn KepmenucTos 1.7 2021
r. Bnanukaskas, yi. Menzaeneesa, 1. 13 2021
r Bnagukaska3s yn Barytuna 1.110 2020
r Bnagukaska3s yn Barytuna n.112 2020
r. BnagukaBkas, yi. Bomxkckas, 1. 14 2019
r. Bnangukaskas, nmp-kr. Kocra, 1. 81 2019
r Bnagukaska3z yn 8 Mapra 1.15 2019
r Bnagukaskas yn Kepmenucros 1.4 2019
r Binanukaska3 yn KepmenucTtos 1.4 kop.a 2019
r Brnanukaskas yin 8 Mapra a1.17 2019
r Bnagukaskaz yn Metamtypros 1.4 2019
r Bnagukaskas yn Metamtypros a.10 2019
r Bnaagukaska3s yn Meramrypros .12 2019
r Brnanukaska3 yn Haprosckas n.7 2019

CtpouTenbHBIA MyCOp, KOTOPBIM OOpa3oBajCcsi TpHU JAEMOHTAXE JaHHBIX JOMOB
BKJIIOYaeT B ce0sl KaK JEMOHTHPOBAHHBIC MOKPBITUS WU KOHCTPYKLUMH, TaK W H3IUIIKA

CTPOMMATEPUATIOB.
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B nannyro rpyrimy BXOMIT:

e cTapble IPOBOJIA AIEKTPOCETH;

e (oii kupmHr4a, OETOHA, KeIe300eTOHA;

e mmdep U TMIICOKAPTOH;

e 00JIOMKH JICPEBSIHHBIX IEPETOPOJIOK;

® IITYKaTypKa;

® HamnoJbHbIE MOKPBITHS (JJMHOJEYM, JIJAMUHAT, MMAPKET U T. 11.);

® HATSKHBIC U MOJIBECHBIE MOTOJKHU, TOTEPSIBIINE IKCILTyaTallMOHHbIE CBOWCTBA;

e JIEMOHTHPOBAHHBIC JIBEPHBIC U OKOHHBIE PAMBI;

® YIaKOBKAa OT CTPOUTEIHHBIX MATEPUATIOB;

®  BBIMIC/IIINE U3 CTPOS DIIEMEHTHI HHKEHEPHBIX KOMMYHHKAIUH (PO3ETKH, CAHTEXHUKA U
np.);

® CTpoUTENbHAs MBLIb;

® KIIEW U MHOTO€ JIPyToOE.
Brlmieyka3aHHble KOMIIOHEHTBI OTXOJIOB CHOCA, KOTOpbIe 00Pa30BalluCh B pe3yybTare

CHOCA MHOT'OKBApPTUPHBIX TOMOB B I‘.BJIa[[I/IKaBKaS, B HpOI_[eHTHOI\/'I COOTHOIICHHH ITOKa3aHbl HA

pucyHke 1.
30% e
10%
‘ B om wmysaTypHes
. Jpepecisie 0THOE
\—d e
40% 10% =

Pucynoxk 1. Mopdonoruyeckuii  cocTaB  OTXOAOB  CHOca
MHOTI'OKBAPTUPHBIX JOMOB B I'. Bannkaskas.

4. IlosryuyeHHbIe pe3yabTAThI

DKOJIOTHYECKOE COIMPOBOXKICHUE TMPEANPHUATHN TOMOTaeT KOMITAHUSAM COOJII01aTh

OKOJIOTHYCCKHUE 3aKOHbI WM CTaHOAPTHI. ODTO BKJIIOYAeT B cebs yYHpaBJI€HUC OTYETHOCTHIO,
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IPOEKTaMHU U 00CITyKMBaHUEM COTJIAIIEHUH 00 OTBETCTBEHHOCTH 3a 3arps3Henue. [IpoBenenue
paboT MO 3KOJOTHYECKOMY COIPOBOXKICHUIO HAUMHAETCS 3aJ[0JIT0 0 CTPOUTENIBCTBA 00bEKTA
U OCYUIECTBIIIETCS IMOATAaNHO. [JlaBHBIE 3aJayd  HKOJIOTMYECKOTO  COMPOBOXKICHUS
SKCIUTyaTallidl  3aKJIIOYalOTCS MPEUMYIIECTBEHHO B  JIADOPATOPHBIX  HMCCIEIOBAHUSAX,
MOJATBEPXKIAIONIMX COOJIOJICHUE W BBINIOJHEHUSI YCTaHOBJIEHHBIX HopMmatuBoB [8]. Bce
CTPOUTENIbHbIE KOMIAHUU 00s13aHbl MPOBECTH LTI KOMILJIEKC MEPOIPUITHI, B TOM YHCIIE
nabopaTopHbIe HCCIeI0BaHUS U HHCTPYMEHTAJIbHbIE MEPbI KOHTPOJIS.

[lo MHEHHIO CIEUUaNNCTOB, CTPOMUTEILCTBO SBIIAETCA TIJIABHBIM YE€JIOBEYECKUM
dakTopoM, HEONArONMPUATHO BIMSIONIMM Ha OKPYXKaWIIylo cpeay. BosaeilictBue Ha
9KOCUCTEMY MPOUCXOJUT KaK IIPU CTPOUTEIIHCTBE, TAK U MPH IKCIUTyaTaIlH Y2Ke TTOCTPOESHHBIX
00BEKTOB, TMOCKOJIbKY TpeOyeTcs JOCTaTOYHOE KOJIMYECTBO ChIPbS, CTPOUTEIBHBIX
MaTepHalioB, BOJHBIX, JHEPreTUYECKUX U Apyrux pecypcax [9,10]. 3arps3Henue Bo3ayxa,
BOJBl U MECTHOCTH MPOUCXOAWT TaKXKe NpH J0ObIYe TpaBus, MIEOHS, TIUHBI U APYTUX
MOJIE3HBIX HCKOIMAEMBbIX, MCIIOIb3YyEMbIX B MPOU3BOJICTBE CTPOUTENBbHBIX MaTepuainos. [Ipu
stoM 90% KapbepoB pa3zpabaThIBAIOTCS TOJBKO JIJIS1 CTPOUTEIBHOM OTPACIIH.

OcHOBHBIMHU (haKTOpaMH, 3arps3HSIOINIMM HKOCUCTEMY Ha 3Tale CTPOUTENbCTBA
SIBJISIFOTCAL:

e MaTepualbl, UCIIOJIb3YEMbIE IPU CTPOUTEIHCTBE;
¢ 1100OYHBIE MPOIYKTHI CTPOUTEIHHON TEXHUKOMH;
e BIMSHHE IIyMa U BUOpalMU Ha 3I0pPOBbE YETIOBEKA.

Tak, Hanpumep, Oe300uaHAs ApPEBECHHA, HCIOJb3yeMass B CTPOMTEILCTBE, IOCIE
NPOMHUTKH KPaCUTENSIMHU, 00pa3yeT Irasbl, cojepKaline Bpeanbie npumecu [11].

OcHOBHas Macca OTXOJIOB OT JIEMOHTaXHBIX padbot, — 310 IV-V Kitaccel omacHoCTH
(6ot kuprnuya, xKene300eToHa, CTPOUTENIBHBIA MYyCOp). DTH THIBI OTXOJOB MOTYT OBITh
nepepaboTaHbl HA MECTE C MOMOIIBI0O MOOMIIBHBIX JPOOMIBHBIX KOMILJICKCOB U MPHUMEHEHBI
BTOPUYHO — JIJISl CTPOUTEIHCTBA BPEMEHHBIX COOPYKEHUM, MOJCHINKKA BPEMEHHBIX J10POT,
pekynbTUBaMu 3emenb [12]. OgHako mnoKa BTOPUYHOE HCMHOJB30BAHUE CTPOUTEIBHBIX
OTXOJIOB HE pa3BUTO: eciu B cpenHeM B EBpomne mnepepabarbiBatoT 98% CTpOUTENBHBIX

O0TXOI0B, TO B Poccuu 3TOT ypoBeHB /10 CUX MOP OOBEKTHBHO CIIOKHO OIeHUTSH [13,14].
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5. BeiBOABI

CTpouTenbCTBO OKa3bIBAE€T 3HAUMUTEIBHOE BIMSHUE Ha OKPYKAIOLIYIO Cpely, HO
CYIIECTBYET LETBINA Psifl YCTONYMBBIX PEIICHH, KOTOPhIE MOXHO MPUHSTH JJII CHIXKEHUS €r0
BO37eiicTBUSA. OT 3€7I€HOT0 CTPOUTENBCTBA YACTHBIX JOMOB M BO30OHOBIISIEMBIX MCTOYHHKOB
SHEPTHH 10 TMepepadOTaHHBIX MaTEepPHATIOB M OMOpa3HOOOpa3us - CTPOUTENIbHAs OTpPacib
JOJIKHA CHITPaTh BaKHYIO POJIb B cO3AaHMU Oosiee ycroitunBoro oyayuiero. [lockonbky mup
Bce OOJIbIlIE OCO3HAET BAXXHOCTh 3alIUTHl OKPYKAIOMIEH Cpedbl, CTPOUTEIHHOW OTpaciu
HEOOXOJUMO BHEIPSITh YCTOWYMBBIC MPAKTUKA W HAXOIUTh WHHOBAIIMOHHBIC DEIICHUS
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