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1. O0mmue moJ10KeHA S

1. BeTynurenbHElE HCHBITAHHS I [OCTYNAIONMX B MATHCIPATYpy IO HallpaBJICHUIO

20.04.01 «Texnochepras 6€30MaCHOCTEY MIPOBOIITCS B BHIE TECTOBBIX 3a[aHui, pa3paboTaHHBIX U
OOOPEHHEIX METOINIECKOM KOMUCCHER XUMUKO-TEXHOIOTHIECKOTO UHCTUTYTA.

2. OcHOBHEIE paBI[eJIBI/TeMaTHKI/I B IIPOrpaMM€E COCTaBJIEHEI HA OCHOBE 0a30BBIX CIICTHAJIBHBIX

JUCIHUIUIMH y9e0HBIX IUIAHOB IOJTOTOBKH OakanaBpoB HampasieHuit 20.03.01 «Texnochepnas
GesomacHocThY, 18.03.02 «DHepro- u pecypcocOeperaroliie IPorecchl B XAMHIECKOH TEXHOJIOTHH,
He(pTeXuMUH ¥ GHOTEXHOIOTHUY.
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2. CogepixaHue MPOrpaMMbI

. Yuenne B.W. Beprazickoro o 6uoctepe. CocraBHble 9acTu 6HOChHEpS], HX B3aHMOCBS3b, OCHOB-

HBIE XapaKTEPHCTHKY aTMocdepsl, runpocdepsr, mTochepsr. JBomonus 6uocheprt. Hoocde-
pa.

. HpI/IHHI/IHBI SKOJIOT'MYECKOro Imoaxoqa K OICHKE M aHalIu3y ITpOECCOB U HBJ’IGHI’Iﬁ, IIpoucCxoasi-

IMuX B Opr‘)KaIOIlIeﬁ cpene. HO,Z[,Z[CP)KB.HI/IC €CTECTBEHHOI'O0 PaBHOBECHA B DKOCHUCTEMAX, 6moo-
THYECKHE METOIbL 60pB6H, SKOJIOTHYCCKAass JUarHoCTHKaA.

. DKOJIOTHS YelloBeKa U HpO6J’ICMBI OKOpa3BUTHA. I'moGansHEIE T PETHOHATIEHBIC 3KOJIOTHYECKHE

IpOGJIEMEL B IEPHOJ] COBPEMEHHOT'O Pa3BHTHS OOIIECTBA: POCT HAPOIOHACEIEHHS, HCTOIMAIOMIEE
HCIIOJIb30BaHUE MPUPOIHEIX PECYPCOB, POCT MACIITA00B 3arps3HEHUS OKPYKAIOIIEH CPEIEL

3 HpOTHBOpC‘II/Ie CTpaTeTuu MaKCHMaJIbHOM COXPAaHHOCTHU OKOCHCTEM H IIPHUHIIHIIA TIOJIyYCHUS

MaKCHMyMa IIPOAYKIMH. DKOJIOTHIECKHU# pe3epB Ouochepsl.

. Herpananus GuoneHo30B U paspymeHre 6uochepsr. OrpaHudeHHOCTh pecypeoB Guochepsr. Oc-

HOBHBIE HAIIPABJICHUS U ITyTH 3alIUTEI 6HOChEpEL.

. OCHOBHEIE IPYHIIUIIEI U ACHIEKTHI OXPaHBI OKPYKAIOMIEN MPHUPOAHOM Cpembl. 3aKOHBI B3aHMOOT-

HOIIIEHUH B CHCTEME «HICIIOBCK-IIpHpPOAA».

. brocdepa u npoucxoxnenue xu3uu Ha 3emie. OCHOBHEBIE I'MIIOTE3BI IPOMCXOXKICHHS 3EMIIH.

Cospemennas mofenb crpoerus 3emu I'.JDxeddpuca—b.I'yrenbepra. I'unoreza A.Onapuna—
Jhx. XonneliHa 0 IPOUCXOXKIECHAH KU3HU Ha 3emiie. Y CTpoHCTBO GHOChEPHL: XKUBOE BEMECTBO-
IOYBEI-THApOchepa-Tponochepa.

. AHTPOIIOTeHHEIE BO3JIEHCTBI Ha OKPYKAIOIIYIO IPUPOAHYIO cpeny. Kiaccubukanus anTporo-

TeHHBIX 3arps3HEHHM OKpyXKarommel cpeasl. CTeleHs X BO3JEHCTBHS Ha KOMIIOHEHTHI 6uocde-
PBI. AHTPOIIOTEHHEIE BO3IEHCTBHUS Ha IIOTOKK SHEPTUH U KPYTOBOPOTHI BEIIECTB.

. IIpobireMbI 0XpaHBI OKpY)KaOIIeH Cpelbl W PaIllMOHAIBHOTO KCIOJB30BAHUS Ha COBPEMEHHOM

sTame. 3arpsA3sHeHHE U HCTOLIEHUE IPUPOIHON CPEeIbl, OCHOBHBIE MIPUYIMHEL TEXHOTCHHEIE aBa-
PUHU ¥ IPUPOTHEIE KaTaCTPO(bL. DKOJOTHIECKHH KPU3UC U €0 CTPYKTYpa. OCHOBHBIE IIPHYHHEI
9KOJIOTHYECKOI'0 KpH3HUca U IIyTH BEIXOAA U3 HET0. DKoJoruueckas oocraHoBka B Poccum.
OcHOBHBIE 3a7ja9yl OXpaHBl OKpYyXKaromei mpupomHoi cpenbl. COBpEMEHHEBIE SKOIOTHYECKHE
KOoHIenIKH. OCHOBHBIE KOHIIENTYaIbHBIE ITOJIOKEHHUS SKOJIOTHYECKOM JOKTPHHEL.

HoBrle oax05I K IpobiieMe YCTOMYIMBOTO pa3sBUTHs OOIMIECTBA U OXPAHE OKPYIKAIOMIEN CPEIIBL.
Konnenmus pa3sBUTHSA MaTOOTXOIHOTO U 6€30TXOAHOr0 mpou3BoAcTB. COBpeMEHHEIE METOIEI
IIOIXOABI K palfHOHAIBFHOMY HCIIOJIB30BAaHUIO IIPUPOJIHEIX PECYPCOB, HOBBIE TEXHOJOTHH U HO-
BeIe MaTepuaiel. ObecledeHne 3K0JI0THIeCKOM O€30TIaCHOCTH CTPAHEI.

[Tpupona 1 MPOUCXOXKICHHE OCHOBHEIX BEUIECTB, 3arpsA3HsMIONmMX atMochepy. Ilepenoc 3arpss-
HeHMH B aTMocepe. XuMHUIeCKHe IpeBpalIeHus BemecTB B atMochepe. Biustaue 3arpssaenuit
arMocdephl Ha KIUMAT U 3KOCUCTEMEL.

Hcrounuku 3arpsasHenus mrocdepsl. [loka3arenu kauecTBa MOYBbL. Pa3sHOBUIHOCTH 3arpsi3Hs-
IOIUX BEMIECTB M IIOCIEACTBHS 3arPA3HEHMUS II0YB COBPEMEHHEIM CEIbCKOXO03SIMCTBEHHEIM MIPO-
u3BoncTBoM. IIpobrema ucnonp3oBanus ynobpeHuil. 3arpsisHeHHe TOYB MMECTUIIHIAME, SKOJIO-
THYECKOE 3HAYCHHUE.
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KoMmIlekCHOe HCIIONb30BaHHE CHIPHEBEIX W SHEPIETHYECKHX PECYpPCOB. PecypCHBIH LIHKIL.
Kombunuposanwe 1 koonepanus IpoH3BOACTE 110 HCTIOIB30BAHHIO IIPOMBIIUICHHBIX OTXO/IOB.
OCHOBHEIE IPOMBIINUICHHEIE METOMBI IEPEPabOTKH U UCIIONB30BAHMS OTXOI0B IIPOU3BOJICTBA H
MOTPEOICHAS; METOMB! TMKBH/IAAY, CKIIAIMPOBAHAS A 3aXOPOHEHHS OIACHBIX IIPOMbIILIEHHBIX
OTXOJIOB.

PajmoaxtusrOe 3arps3menne 6uocdepsl. Bronornueckoe Bo3eHCTRIEC HOHM3HUPYIOMEH paIya-
IUH. DKOJIOTMYECKHE TOCIEICTBHS, BEI3BAHHBIC 3arpsS3HEHHEM aTOMHOH IIPOMBIILIEHHOCTH.
Cynn6a panroakTHBHEIX OTXOI0B B GHOCheEpe.

ACIIEKTEI CHCTEMHOTO MO/X0/a K IIPOGIEMe PAIIHOHATBHOTO MPOU3BOJCTBA M IIPUPOLOLIONE30-
BaHUsS. JKOTEXHOJIOTHH NOOBIBAIOIIUX MOJOTPACIIEH, SHEPreTHKH, UepHON W HBETHOM MeTal-
JypTUY, XAMIIECKOM U HE(TEXUMHIECKON IPOMBINUIEHHOCTH M KOMMYHAJILHOTO X03SCTRA.
ToxcrkomeTpus. THIIEI TOKCHYECKHX /103 ¥ KOHIIEHTPAIUH. Y CTAHOBICHHE KIIACCOB OMACHOCTH
IO ITOKA3aTeIIM TOKCHKOMETPHH. 3aBHCHMOCTE [[03a-0TBET.

®opMbI TOKCHYECKOTO IIPOIIecca, BEISIBIIEMBIE Ha YPOBHE IENIOCTHOTO OpPraHM3Ma: HHTOKCHKA-
WS, TPAaH3UTOPHEIE AITOOMOTHYECKHE PEAKIINH, CIeMalbHEIE TOKCHYECKHE IIPOIlecCHl. Mexa-
HHM3MBI ITUTOTOKCHYHOCTH. POpMHpOBaHHE TOKCHYIECKOro 3¢ddexra mpu KOMOHHHPOBAHHOM H
COYETaHHOM BO3IEUCTBHH TOKCHKAHTOB.

OKOJIOTMIECKHE aCIEKTH TOKCUKOIOrHH. KceHoOnoTHYeCK i Tpoduiab cpefsl. AGHOTHYECKAs
u OmoTHmdeckas TpaHChopMarms, GHoaKKyMyIrums, GHOMarHH(pUKAIKS. MEXaHU3MEl 3KOTOK-
CUYHOCTH.

. XUMUKO-TOKCHKOJIOTHIECKas XapaKTCPUCTHKA BEIICCTB OpFaHquCKOﬁ u Heopraﬂnqecxoﬁ IIpu-

POJIBI: METAJUIMYECKUX STIOB, IECTUIUIOB U JIETYIHUX BEIIECTB.

Metoner u anmapatypa 1t ot6opa mpo6b Bo3myxa, BOABL, MOYBEL. DUIMKO-XUMHUIECKHE METO/IBI
aHanu3a uX Kiaccubuxamys. MoreKysipHO-abcopOIHOHHbIN CIEKTPaIBHEIN aHanu3. VMHauKa-
TOpPHBIE CHCTEMEI M OIIEPAaTHUBHBEIA aHAIW3 BONHBEIX cpexd. MHmukaTtopHBle TpyOKH, XpoMaTorpa-
d5I, PoTOMETPEL.

OCHOBBI HaITMOHANBHOM IOMUTHKA B OONACTH OXpaHBI OKpYXaromiei cpemsl. MOHHTOPHHT
OKpyxarolme# cpenpl. OneHka KadecTBa OKpYyKaromed npupomHoit cpemsl. HopmatueHO-
IIPaBOBBIE OCHOBBI OXPaHEI IPUPOTHOU CPEIIHL.

[TonaTre 0 MpeAenbHO DOIMYCTUMOM KOHIIEHTPAIWH 3arpsA3HSIONIEro BEMeCTBA B OKPYKarOMIei
cpene. Hayunele ocHOBBI pa3paboTKy B 0O0CHOBaHUSI IPENEIFHO JOIYCTHMBIX KOHIEHTpAIHi
(ITHK), npenensrao momyctuMsbix yporHe# (ITY) 3arpssuenuit.

I'ocynapcTeeHHas cucTeMa yIpaBlIeHHS OXpaHOH OKpYKaromel Cpeibl U IPUPOAONOIb30BaHH-
eM. OCHOBBI roCyJapCTBEHHOM MOMMTHUKH B NaHHON obmactu. HemocTaTku rocymapcTBEHHOMN
5KOJIOTHYECKOH MONUTHKH. MoauduKanus CHCTEMbI YIIPABICHUS B CBA3H CO CMEHOM 3KOHOMH-
9EeCKHX cTpareruil. IlnanupoBanne rocyjapCTBEHHON IONUTUKY B 00JIACTH yIIPaBJICHUS IPUPO-
JOIIOJIE30BaHUEM.

3akoHOJaTeNbHAS W HOpMaTWBHas 0a3za ympaBiieHHs OXpaHbl okpyxaromied cpemsl (YOOC).
VYnpasienue u 3KONOTHUECKUH MeHeKMEHT. CHucTeMa 5KOJOTHYSCKOTO MEHEDKMEHTA IIpej-
HIpUATHSA. MeTOBI U CpefcTBa 110 3allUTe IPHPOTHEIX PECYPCOB. TeXHUKA W TEXHOJIOTHH, IIPH-
MEHSIEMBIC JIJIs 3alMTEl IPHPOJHBIX PECYPCOB. DKOJIOTMYECKH 3HAUYMMAas XO3sMCTBEHHAS Iesi-
TENBHOCTS. [IpuHATHE pemenuit 0 BO3MOXKHOCTH JalbHEHIIET0 MPOBEACHHS XO3IHCTBEHHON Jie-
ATEIBHOCTH € 3KOJOTUIECKUX ITO3UITHIA.

OKonorudeckas DOKyMEHTaIWs, TpeOOBaHMs 0 COCTABICHHIO M O(GOPMIICHHMIO, IIOKA3aTENIN
SKOJIOTHIHOCTH. OCHOBHEIE BHIBI 3KOJIOTHYECKOH mokyMmeHTamuu. Onerka 3¢ GeKTHBHOCTH Me-
ponpustuit mo YOOC.

OKonorudeckas CTaHAApTH3aUsS U HOpPMHpOBaHue. HalnoHaIbHEIE U MEXKIYHAPOIHEIE CTaH-
naptel. Mexmynaponsste craaaaptsl cepun VICO 9000 u UCO 14000. OcHoBHEIE TpeGoBaHUS
CTaHIIapTOB.

AJIMAHHCTPATHBHEIE METOBI YIIPABIICHUS PAlliOHATBHBIM IIPUPOIONOIB30BAHIEM U Ka9ECTBOM
OKpY>XaloIlled MPHUPOAHOH cpelasl. OpraHu3alMoOHHO-IIPAaBOBEIE OCHOBEI aIMHUHHCTPATHBHEIX
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METOJIOB. JIMIIEH3MPOBaHKE IIPUPOAONOIB30BAHMS U MPUPOIOOXPAHHON AESTEIbHOCTH. BHEI
JIAIEH3UH, UX KpaTKas XapaKTepHCTHKA.

OKOJIOTO-9KOHOMHUYECKAs! ONTHMH3AIAS [IPUPOAOIIONIB30BAHHAS: OPraHU3aHOHHbIE, TeXHOIOTH-
YCCKUE U TEXHUYECKHE MOAXObI U METO/bl MUHUMHU3AIMH BO3IEHCTBHS IPOU3BOICTB HA OKpY-
XKAIOIIYIO Cpely. Y POBHH IIPOBEICHHUS IPHPOTOOXPAHHOM JEeATEIBHOCTH.

OKonoruyeckas 3KCIepTH3a, OOIHe MOT0XKEHUs. DKCIIEPTHAS KOMHUCCHS, SKCIepT DD, 3aKo-
gerue 30, MeTooNorus 3K0N0THYecKOR SKCIepTH3bL. [Iopsyiok U peraMenT IpoBeaeHus D2,
O6mmecTBenHas S5KONOTHIeCcKas SKCIEPTH3a. DKCIEPTHBIE OIEHKH B SKCIEPTH3E.

Onenka BosnedcTBus Ha okpyxkaromyio cpeny (OBOC). O6mme monoxenus. HopMmaTHBHO-
npasoBas 6as3a u Marepuansl OBOC. Ocobennoctu nposenenns OBOC B 3aBHCHMOCTH OT BHAA
XO3SMCTBEHHOH NESTEITHHOCTH.

Opranusanms rocyapcTBEHHOH CITyOBI HAOTIONCHHUS 38 COCTOSIHMEM OKpYIXKarommeH MpHposI-
HOH cpenel. Opraruzanus noctoB Habmoaenus. Korntpoms kagectsa OC.

[ocynapcTBeHHEI ¥ HPOU3BOJCTBEHHEI 3KONOTHYECKHM KOHTPOJB. OpraHuM3amus CIIy»KObI
OOC na npennpusatuu. KoHTpOJb 3a HCTOYHMKAMU 3arps3HEHHs Ha mpennpusTau. Obme-
CTBEHHBIX 3KOJIOTHYECKHAH KOHTPOIb. METOMBI ¥ CPEACTBa SKOIOTHIECKOT0 KOHTPOJISL.
OKOIIOTHYeCcKasl MacIOPTH3ANUs IIPOU3BOCTB. [IOPSA0K SKOIOTHYECKON IACIIOPTH3ANH 005~
€KTOB, CTPYKTYpPa SKOJIOTMYECKOT0 IIacropTa.

3arpssHeHne ruapochepsl, KOHTPOJIb U YIpaBJieHHE KAueCTBOM BOIBI B BOIHBEIX OOBEKTAX.
OKOJIOTHYEeCKUE TIOCIIEICTBHUS 3arPSI3HEH s IIPUPOIHBIX BOJ. BHIBI BOIOIOIL30BaHH .
OcHOBHEIE ITOKA3aTeNX KadecTBa BOIBI BOJOUCTOYHHKOB. CaHUTApHbIE YCIOBHs CIIyCKa CTOY-
HBIX BOJ B BOAHBIE OOBEKTHI. METOBI pacueTa BBITYCKOB CTOYHBIX M MX CTEIEHH OYHUCTKH. [To-
HSTHE JIUMHUTHPYIOIIETO IT0Ka3aTelsi BpeJHOCTHU, ero B3auMocBs3s ¢ ITIK.

BomHoe 3akoHOJATENBCTBO, OPTaHbl HAA30pa M WX JEATeNbHOCTh. [IpaBuiia OXpaHBI MOBEPX-
HOCTHBIX BOJ| OT 3arpsi3HEHUS CTOYHBIMU BOJIaMH.

CxeMEl BoZoo6eceueHUsI ¥ BOAOOTBEICHUS IIPOMBINUIEHHBIX Ipeanprstaii. Opranu3amms Ja-
CTHYHO U IIOJHOCTBIO 3aMKHYTEIX BOJOOOOPOTHEIX CXEM.

XapaKTepuCcTUKa [IpUMeceil CTOKOB MO (PU3NIECKUM, XUMUYECKUM ¥ OHOJIOTHYECKUAM MOKa3aTe-
M. Kimaccuduxanus mpuMecel ¥ CTOKOB IO arperaTHOMY COCTOSHESI M MeX(asHOMY B3auMO-
JerCTBHIO.

OuucTKa CTOYHBIX BOJ OT B3BEHICHHEIX BemecTB. O0mmas kiraccuuKanms METOI0B OIUCTKH OT
B3BEIICHHBIX BemecTB. OCHOBHBIE 3aKOHOMEpPHOCTH METOAOB IIPOLIEKHBAHWS, OTCTAaHBaHWI,
duneTpoBanus U GuoTtanuu. Kiraccel peareHTOB U IPUHIKI paboThl 000PYI0BAHUS.

OurcTka CTOYHEIX BOJ OT KOJUIOHMITHO-PACTBOPEHHEBIX BemiecTB. Jlnodumsaeie u nmuodoOHEBIE
Kojutouasl. Teopus U MpakTUKa KOaryJsiuu. THIbsl KoaryissHToB. Dmoxynsanus. Tumel roxy-
7s1HTOB. COBMECTHOE HCIOIB30BAaHUE KOATYIITHTOB U (DIIOKYJITHTOB.

OumcTKa CTOYHBIX BOJ OT UCTHHHO-PACTBOPEHHBIX KOMIIOHEHTOB. OCHOBEI IIPOIIECCOB SKCTPaK-
Uy, ancopbnuy, HOHHOrO OOMeHa, 3JIEKTposn3a, yIbTpaduibTpaluu X 0OpaTHOrO OcMoca.
THUIBI 3KCTpareHTOB M afncopOEeHTOB, METONBI WX pereHepauuu. Kiaccuduxarus u cTpoeHHE
HMOHHTOB. TeXHOJIOTHsI IPUMEHEHUS METOIOB.

XUMHYECKHEe METOBI OYUCTKU CTOYHBIX BOJ. XHUMUYECKOE OKHCIIEHHE KOMIIOHEHTOB CTOYHBIX
BoA. JlecTpyKTHUBHEIE METOABI 00E3BPEKUBAHUS XKUIKUX OTXOJI0B. Te€pMOIECTPYKIIHS CTOYHBIX
Boz. O60opynoBaHUS U TEXHOJIOTHS IPUMEHEHHUS METOIOB.

buonorudeckas o9ucTKa CTOYHBIX BOA. A3poOHEBIE U aHa3pOOHBIE yciIoBUs. TE€XHOIOTUS METOo-
noB. O6e3BpexUBaHUE U YTUITU3AIUS OCAIKOB CTOYHBIX BO/I.

XapaKTepHCTHKa IIPOM3BOICTBEHHEIX BEIOPOCOB U UX KiIaccUHUKaIus. Y CIOBUS BEIOpoca ra3o-
BEIX BEIOpOCOB B atMocdepy. OCHOBHEIE TEPMUHBI B HOPMHUPOBAHUU KadecTBa aTMOCGHEpPHOTO
Bo3ayxa. D dext cymmanuu. Pacuer I1]]B.

Krnaccuduxanus METOZIOB OYMCTKH ra30BBIX M T'a30IBUIEBEIX BEIOpOcoB. Kputepuu BriOOpa Me-
TOJla OUHUCTKH.
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OwrcTka aspo3onelt moj nefcTBHEeM IPaBHTAIIOHHEIX, HHEPIUOHHEIX M IEHTPOOEKHBIX CHIL
Teoperudeckue OCHOBEI Iporecca. YCTPOMCTBO U IIPUHIMII JEHCTBHS IIbIIEYTOBATENeH. Dak-
TOPBI, BIMSIOLINE Ha IPOIECC MBUICOYHUCTKH.

JleKkTprYecKas o9KuCcTKa ra3oB. Ou3nudecKue CBOHCTBa mponecca. KOHCTPYKITMH TpyGUaTEIX 1
IIACTHHYATHIX 3JIeKTPOQUIBTPoB. DaKkTOPHI, BIHAIONME Ha paboTy snekTpodunbTpa. OmeHka.
O671acTe mpUMeHeHHS.

OurcTka Bo3Myxa U ra3soB (HIBTPOBAHHEM Hepe3 [OPHUCTHIE eperoponky. OCHOBHI IpoOIecca
$ubTpanuu. OWIETPOBAIBHEIE MATEPHANbl U MX OCHOBHEIE CBOMCTBa. KoHCTpykimm Gbuis-
TpoB. Cr1oco6 pereHepalyy pykaBoB: o6paTHas IPO/yBKa, BCTPSIXUBAHKE, CTPYHHAS M MMITYIIb-
CHasl IIPOJTyBKa.

IIpuHnun paboTel B KOHCTPYKIIME MOKPBIX IIBLUICYJIOBUTENEH-CKpy66EpOB. Y CTpOMCTBO MONBIX,
Hacago4YHBIX ¥ 6apOOTaXHEIX CKpyOOepoB. ['uapoauHamMudeckie pexuMel paboTsl. THIIEL Haca-
TOK | TapelokK, TpeOoBaHus, IpeAbsIBIsIeMble K HUM. O61acTh IPUMEHEHHS METOIA.

KoHuemnmus pasBATHA MaOOTXOJHOTO B 6€30TX0HOTO Ipou3BoAcTBa. OCHOBHEIE IyTH YTHIIH-
3aruu, 00€3BPEKUBAHYS U IIepepabOTKU OTXOMO0B IPOU3BOCTB. [Ipo6iieMsl, CBI3aHHEIE C HIepe-
pabOoTKOM OTXOMOB.
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