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Tabmuma 2
KoHIIeHTpaIyst 3arpsI3HSIONIMX BEIMIECTB MOCIE JOOYMCTKE
3arps3HaoIme K, mr/n TIJIK PX, | ®aktuueckuii copoc, | Konrenrpamus mo-
BEIIECTBA MT/JT MT/JT cJie TOOYUCTKH, ML/
Hukenb, Ni*~ 0,02 0,01 0,024 <0,01
Menp, Cu’’ 1 0,001 0,8 < 0,01

IIpoBeneHHBIN TEOpETUUECKUH aHATIN3 MO3BOJMI YCTAHOBUTb, YTO OYHCTKA TalbBAHUYECKUX CTOKOB
SIBJISIETCSI CIIOXKHOM 3anaueil. Ha ceromHsAImHui 1eHb MPakTHYECKH BCE CXeMbl 00paObOTKH BOABI (OUMCTKU U
BOJIOTIOATOTOBKH) TPEACTABJISIOT COO0M pa3iryHble KOMOWHAIIMK CICIYIOIIUX METOMOB: JJICKTPOXHUMHYE-
CKHe, peareHTHble, COpOLMOHHBIE | T.J. [IpH Mccinea0BaHuM MPOIIECCOB OYMCTKH MPOMBIIUICHHBIX CTOKOB
ot nonoB Ni'? 1 Cu'? raneBaHmHYecKoro npousBoacTa Ha OO0 «FOpruHckuid MaI3aBom ObUIO YCTAHOBIICHO,
YTO IIPH OYMCTKU CTOYHBIX BOJ PEareHTHBIM METOJIOM U METOIOM 3MIeKTpoKoaryisiuy He nocturaercs [1AK mpu
cOpoce B BomoeMb! peidoxossiicteeHHoro Hasnadenus (0,01 mr/i u 0,001 Mr/in COOTBETCTBEHHO), a TaKKe HE BO3-
MO)KHO HCIIONB30BaTh OUMIIIEHHYIO BOIY I TEXHOIOTHYECKUX HyXKA 3aBofa. IIpuMeHeHNe aloMOCHINKaTHOTO
azicopbenTa it JoourcTKH cTo4HbIX Bog Ha OO0 «HOpruHckuid Mami3aBom MO3BOJIMT OCYIIECTBUTH MAJIOOT-
XOIIHYO (32 CUEeT NMOBTOPHOIO MCIOJIBb30BaHMs JOOYHIIEHHBIX CTOYHBIX BOJ) TEXHOJIOI'HMIO OYMCTKU OT 3arpsi3He-
HHH, B YaCTHOCTH OT MOHOB TSDKEJIBIX METaJUIOB, YTO 00ECIIeYMBAET TEXHUKO-OKOHOMUYECKYIO d((EeKTHBHOCTh
€ro MPUMEHEHUsSI ¥ MOBBIIIAET FKOJIOTHUECKYIO KYJIBTYpY IIPOU3BOACTBA.
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Aunnomayus. B cogpemennom mupe cywecmsyem Ha ce2OOHSWHUL OeHb 60bUOe KOAUYECMB0 pas-
JIUYHBIX UCMOYHUKOG, OMKYOd 00U HAYHUIUCL Opamb dHepauio. B cmamve paccmompenvl 00HU U3 camuix
HONYJAPHBIX HA Ce200H51 IKOLO2UHECKU YUCble UCMOYHUKU dHEP2UL, KOMOPble 00U NOBCEMECTIHO UCHOb-
sytlom. Pacckaszvieaemcest npunyun pabomovl mozo uiu UHO20 UCHIOYHUKA, KAK UCHONb3VIOM NOLYYEHHYIO
9Hepeuro 051 O1a20 U HYICO Yenogevecmasa.

Abstract. In today's world there are today a large number of different sources, where people have
learned to take energy. The article deals with some of the most popular today, environmentally friendly
sources of energy, which people commonly use. Covers principle of operation of a source, as used for the
benefit of the received energy and the needs of humanity.

DKOJIOTUYECKU YUCThIE HICTOYHUKH SHEPTUU - 9TO UCTOUYHUKHU, KOTOPHIE HE HAHOCST BpEJ OKPYkKaro-
et cpene. K TakuM UCTOYHMKAM OTHOCSTCS MCTOYHHKHU C MCTOJIb30BAHUEM COJIHEYHOW PHEPTUU, SHEPTUU
BETpa, BOJBI, 3€MJIU TI'eii3epoB. DTa Tema SBISETCS OJHON M3 Ba)XXHOW MO MHOTMM npuuuHam. OCHOBHBIM
sHeproHocurenaeM XIX Beka SBISIICS yrojib, CKUTAaHUE KOTOPOTO MPUBOIMIIO K POCTY BBHIOPOCOB JIbIMa, Ca-
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Cexnus 1: Dxonornyeckiue 0CHOBBI IPOTPECCUBHBIX TEXHOJIOTHH

KM, KOIIOTH, 30716l W BPEIHBIX Ta30B. Pa3BuTHe HaydHO-TEXHWYECKOTO IpOrpecca MPUBENO K M3MEHEHHUIO
SHEPreTHIecKoi 0as3bl MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA, TOPOIOB M APYTHX HACEICHHBIX ITYHKTOB.
3HAUYNTETHHO BO3POCIIA JOJIS TAKMX SHEPrOHOCHTENEH, Kak He()Th U ra3, 3KOJIOTHYECKH 00Jiee YHCTHIX, YeM
yronb. OJHAKO UX pecypchl He OecrpeebHbI, YTO HAKJIAIbIBAET HA YEJIOBEUECTBO OOSI3aHHOCTH ITOHMCKA

HOBBIX aIbTCPHATUBHBIX HCTOYHUKOB SHEPTHH.

Vcrounuky fensaTcs Ha 7jBa BUA: BO30OHOBIISIEMbIE M HE BO30OHOBIISIEMbIE HICTOYHUKH SHEPTHH.

Bo3o0HOBIIsIEMBIE PECYPCHI — MIPUPOIHBIE PECYPCHI, 3allachl KOTOPHIX MIIM BOCCTAHABIMBAIOTCS OBI-
CTpee, 4eM HCIOIb3YIOTCS, HIIH HE 3aBHCAT OT TOTO, UCTIONB3YIOTCS OHM WIIM HET. B coBpeMeHHO#T MupoBoit
MPAaKTHKE K BO30OHOBISIEMBIM HCTOYHHMKAM JHEPTHHM OTHOCAT BOJHYIO, COJIHEUHYIO, BETPOBYIO, T€OTep-
MaJlbHY10, THIPABINIECKYIO SHEPTUH; SHEPTUI0 MOPCKUX TE€UEHHH, SHEPTUIO BOJIH, IIPUINBOB, TEMIIEpaTyp-
HOTO TpaJfieHTa MOPCKON BOJBI, PA3HOCTH TEMIIEPaTyp MEXIy BO3MYIIHOM MAaccoil M OK€aHOM, YHEPTHIO
TerIa 3eMIIH, SHEPTUI0 OMOMACCHI )KUBOTHOTO, PACTUTEIBEHOTO M OBITOBOTO MPONCXOKICHHS.

He B0300HOBIIsIEMBIE — 3TO HCTOYHUKH SHEPTUH, KOTOPBIE HCITIOIB3YIOT IPUPOIHBIE PECYPCHI 3€MIIH, B
pe3ynbTare 4ero ux 3anachl He BOCIONHAOTCS. [1o mporHo3aM criennanncToB, Jake IPH CaMOM ONITHMHUCTHYIE-
CKOM TIOJIXOJIE, 3arachl HanOosee ynoOHBIX VIS MCHOMB30BAHUA U OTHOCHUTEIFHO HEOPOTHX BUJIOB TOILINBA —
He(TH U Ta3a IPH COBPEMEHHBIX TEMITaX UX MOTpeOIeHNs OyayT B OCHOBHOM HCHONB30BaHbI uepe3 30-50 et
Kpome Toro 311 pecypcsl SBISIOTCS OCHOBHBIM CHIPhEM IJISI XUMUYECKON MTPOMBIIUICHHOCTH, CKUTas UX MbI
Ha CaMOM JIeJIe CXKUTAaeM OTPOMHOE KOJIMIECTBO M3/IEIHI U3 CHHTETHIECKHX MaTepHalIOB.

[Tpumeps! He BO30OHOBIIAEMBIX PECYpcOB: HE(Th, YTroib, MPUPOAHBIN T'a3, TOpd, THApPaTH METaHa,
pyabpl MeTaioB, jec. [IyTh cxkuranus He BO30OHOBISIEMBIX 3aIIaCOB TOIUTMBA OTPUIATENIFHO BO3AEHCTBYET
Ha OKpyXxarouryro cpeay. HedTs, pasnuBasch U3 TaHKEpOB, TEPIIIUX OeICTBHE, TyOUT MHPOBOH OKeEaH,
J00bIYa, W TPAHCIIOPTHPOBKA, U TepepadoTKa He(TH cOmpspKeHa C BPEAHBIMH BO3ICHCTBHSAMH Ha OKpY-
JKAoIIyIo cpemy. HYacTo mpoucXoasT pa3auBbl HEYTH B PE3yNIbTaTe €€ YTeUKH U3 CKBAKWH WM IPU TPaHC-
nopTupoBKe. Mbl BUIMM, KaKOH BpEZ HAHOCST MPUpPO/Ie aBapuu HeTIHBIX TaHKepoB. [ MOHYT pHIOBI 1 ITH-
IIBL, JKUBYIIIE Ha OoOepexbsx. PazmuBel HehTH OIM3KO OT OeperoB 0COOCHHO BPEIHBI ISl MOPCKUX IITHII,
UKPBHl ¥ MaJBKOB PHIO, OOMTAOIINX OKOJIO TIOBEPXHOCTH B MPHOPEKHBIX BoAaxX. ['opsAT HeTsHBIC BBIIIKH,
3arpsi3EAA atMocdepy. [Ipu ckuraHnu HEe(TEPOAYKTOB IMpH HepepadoTKe B aTMOC(epy BHIOpaCHIBAETCS
60JIBIIIOE KOJMYECTBO YITIEKHCIOTO ra3a.

1. Tunppasmudeckas snekrpoctannus (I'9C). OgHAM U3 CaMbIX MOITHBIX M 0€30IAaCHBIX HCTOYHHUKOB dHEp-
THHU SBISIETCS] UCTIONB30BAHHUE THUAPABINIECKUX CTaHIWH. [IpHHIMI X NeHCTBHS OCHOBaH Ha Ipeolpa-
30BaHNM KWHETHYECKOH SHEPrHM BOABI B MOTCHIMAIBHYIO SHEPTHIO IBIKECHHUS POTOpa T'eHepaTopa.
Kpome Toro, ruapocTaHIys O3BOJISET 00ECIICUUTD CEIbCKOX03SHCTBEHHBIE YTO/Ibsl HYKHBIM KOJIUYECT-
BOM BOIBI A moiuBa. CTOMT OTMETHTh, YTO MAaKCHMAJIBHBIH KO3()(UIMEHT MONE3HOrO AEHCTBUS
(KITQ) MOXHO OTYYHTh B TOM ciydae, korga ' DC ycraHaBiIHMBaeTCs Ha KPyTOM CKIIOHE pekH. B Takom
ciy4ae BOAHBIA MOTOK oOnamaeT Ooibimeii Hecymied sHepruell. Ha cerommsimmauii nenp mommnas ['OC
MOJKET BBIPa0aThIBATh AIIEKTPUIECKYI0 MOITHOCTE B 30 u gaxxe 40MBT/4ac.

2. BerpoBble anekTpuyueckue cTaHIMKM. Ha ceroqHAIHMI NeHp aKTUBHO Pa3BUBAETCSI TEXHOJIOTHS, Oaro-
Jlapsi KOTOPOM MOXKHO ITOTy4aTh 3IEKTPUUECKYI0 SHEPTHIO U3 BETpoBoro notoka. s sddexrusroii pa-
0OTBHI BETPOTEHEPATOPHI PA3MEIAIOT B MECTAX, TJ€ CPEIHECTATUCTHUECKAS CKOPOCTh BETPA COCTABIISET,
He MeHee 5 Mm/cek. Kak mpaBuiio, 3TO BO3BBIIIEHHOCTH, XOJIMBI U IUIOMIAZKK B MOpe. [/ MOBBIIIEHUS
KITJI BeTpsiku OCHAIIAIOT BBICOKOIPOM3BOAUTENBHON 3JIEKTPOHUKON, JaTYMKAMHU U 3JIEKTPOMOTOPaMH,
KOTOpBIE TIOACTPANBAIOT ONITUMAIIEHBIN YTOJ pa3MelIeHus onacteil. g morydeHust O0OIBIION MOIITHO-
CTH BETPOBBIE TEHEPATOPHI YCTAHABIMBAIOT B OAaTapero M TaKMM 00pa3oM CO3/al0Tcs CBOEro poja «dep-
MBI», KOTOpBIE B IIe7IoM MOTyT BeIpabaTeiBaTh 500-700 MBT. Hanbonpmie# momynsipHOCTBIO BETPOBBIC
reHepaTopsl none3yiores B ['epmannn. [locraBukamMu o00pyIoBaHus U BBIPAOOTKH SHEPTHH C BO3-
IIyITHOTO TIOTOKA SBJISIFOTCS TaKMe KOMIIaHWH, Kak Siemens, General Electric , Mitsubishi u mp.

3. Conneunsle OaTapen. OTHAM U3 TOMYJSAPHBIX M Pa3BUBAIOMINXCS UCTOYHUKOB AbTEPHATHBHON SHEPTHH
SIBISIETCS] CONTHEUHbIe OaTapen. [IpuHIMIT MX AEHCTBUS OCHOBAaH Ha (DOTOIIEKTPUUECKOM NpeodpazoBa-
HHUM COJIHEYHOTO TTOTOKA CBETAa B AIEKTpUUeCKHH TOK. KoHE4HO, U1 TOro, 4ToOBI JOCTHYH BHIPAOOTKH
OOJBIINX MOIIHOCTEH HEOOXOAMMO yCTaHABIMBaTh MHOTO Oarapeil. Ha ceroqHsmHmiA AeHp yXKe CyIie-
CTBYIOT IIEJIbI€ IIAHTALMK, HA KOTOPBIX YCTAHOBJIEHBI Takue (HPOTOINEMEHTHI. JTa OTpacib BO30OHOB-
JSIEMBIX HCTOYHUKOB SHEPTHH OypHO Pa3BHBACTCS, HO MMOKA HE IONTy4Yria 00JIbIIol nomyaspHocTH. Tak,
oOmast 107151 COJTHEYHBIX JJICKTPOCTAHIMNA B SHEPTETHYECKOM OOOpPYIOBAaHMH BCETO MHpPA COCTABIISET
okono 3,5%. OgHako B SKOHOMHYECKH Pa3BUTHIX CTpaHAaX MOHMMAIOT, YTO 3TO BBITOAHBIH HCTOYHHK
SHEPTUH U, HE CMOTPS Ha BBICOKYIO CE0ECTOMMOCTh 000pYJOBaHHMS, OH OBICTPO OKYHaeTCsl.
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buoromiueo. Hactosmum oTKpeITHEM B cepe albTepHATUBHBIX HCTOYHUKOB SHEPIUH SBISAETCS OHOTO-
IMBO. Ero MOXHO IMOJy4UTh U3 OTXOJOB )KU3HEACATEIFHOCTH YEJIOBEKa WM B PE3yJIbTaTe BbIpAI[HBa-
HUS CIELHAIBHOTO PAaCTUTENBHOrO ChIphbs. Tak, B MOCIeIHee BpeMsl Ul IOJyYEHHS! TOPIOYEro ChIPbs
BBIPAIIMBAIOT BoJopocid. OHU He TPeOYIOT 3eMEJBbHBIX PECypCcOB M OONANAIOT BBICOKOH CKOPOCTHIO
BOCIPOU3BOJICTBA.

B 3aBHCHMOCTH OT arperaTHOro COCTOSHMS BBIICIAIOT CIISIYIOIIIE BHIbI ONOTOIUIHBA!
TBepmoe (mpeBecuHa, ApeBeCcHas IIeMa, TOIUIMBHBIC OPUKETHI, TOIUTUBHBIE TPAHYIIBI, TOIUTUBHBINA TOP(D);
Jlnst mosTydeHus! TOTUTMBHBIX OPHKETOB HCIIOJB3YIOT Pa3indHble OMOOTXObI, TAKHE KaK ITHYUI [TOMET U
HaBO3, BBICYLIMBAIOTCS U NpeccyroTcs. [lomydeHHbIe OpUKEThl NCTIONB3YIOTCS Ul OTOIUICHHUS YKUIIBIX H
NPOU3BOACTBEHHBIX IOMEIICHUH. AHAJOTMYHO NPUMEHSIOTCS W TOIUIMBHBIC I'PaHYJBl — IEJUIETHL. KX
BBIPa0aTHIBAIOT M3 ONMWIOK, ILEIbl, KOPbI, HEKOHAUIIMOHHOW NPEBECHHBI, COJIOMBI, OTXOIOB CEIBCKOTO
X03s1iicTBa (JIy3r'W NOACOJHEYHHKA, OPEXOBOM CKOpIIyIbl). [yisl mosydeHus mesuier Onomacca cHavaja
U3MENbYaeTCsl B MyKY, 3aTeM IOCTYIIAET B CYIINIIKY, a OCJIe B CIIELHATBHBIA Ipecc, Te o AeHCTBHEM
JaBJICHHS] ¥ BBICOKOH TeMIepaTyphbl COAEPKAIIUICS B JAPEBECHBIX OTXOAAX JIMTHHH CTaHOBHTCS KJICH-
kuM. OH JjaeT BO3MOXKHOCTB ITOJIYYUTh HA BBIXOJIE FOTOBbIC IWJIMHAPHKN OHOTOILIMBA.
YKunxoe (buosTanon, 6noOyTaHOI, OHOMETAaHOI, OMOIM3ENH);
XKungkoe OMOTOILIMBO CBOE IPUMEHEHUE HAXOJUT B JABUTATEIISIX BHYTPEHHET'O CTOPAHMUSL.
I'azo00pasnoe (6moras, 6HOBOIOPO).
buora3s B Hayajie TEXHOJIOTHYECKOrO MPOLECcca OCYIIECTBISIETCS TOMOTEHU3ALMS MAaCChl OTXOJI0B, 3aTeM
MOATOTOBIICHHOE CHIPHE MOAACTCS C MOMOIIBIO 3arpy34nKa B IIOJOIPEBACMBIN W YTEIUICHHBIH peakTop,
T/Ie ¥ TIPOUCXOANT IPOIIECC METAHOBOTO OPOXKEHHUS IpH TemIieparype npumepHo 35-38 °C. Macca oTxo-
IIOB TIOCTOSTHHO TiepemernuBaeTcsa. O0pa3yrommuiicss OMoras MmocTymaeT B Ta3roibaep (MCIONb3yeTcs st
XpaHeHUs Ta3a), a MocJIe MOJAAeTCs Ha IIEKTPOreHepaTop.
BroBomopo MOXHO TOMYYHTh U3 OMOMACCHl TEPMOXUMHUYECKUM, OMOXHMMUYIECKHM JIHOO0 OMOTEXHOIO-
ru4eckuM myteM. [1epBblii crioco6 mosrydeH s CBS3aH ¢ HArpeBaHHEM OTXOJI0B IPEBECHHBI, B Pe3yJIbTaTe
Yero HayMHAeTCs BBHIJCICHHE CMECH Ta3oB, TAKMX KaK BOZOPOAa, MOHOOKHCH yriiepoja W MeraHa. B
OMOXUMHUYECKOM croco0e Hcmonb3yioTest (GepmeHTsl Oaktepuit Rodobacter speriodes, Enterobacter
cloacae, BhI3BIBAIOIINE POIYKINIO BOIOPOIA PH PACILEIUICHUH PACTUTENBHBIX OCTAaTKOB, COJEPIKALINX
LeJuTono3y 1 kpaxmai. [Iporecc nmpoTekaer npyd HOPMAIBHOM JABJICHHM W HEBBICOKOW TeMIIepaType.
buoBonopox ucmonb3yercst pH MPOU3BOACTBE BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB Ha TPAHCIIOPTE U B
9HEpreTHKe. BHOBOZOPOA IMPOKOTro NPUMEHEHHMS IT0Ka HE HMEeT.

Heocniopuma poJib SHEpTUH B IOJICP)KaHUH U JalbHEHIIEM pa3BUTUH uBmIM3anuu. [lotpeGienune

SHEPIUH - BaXKHBIM IMOKA3aTelNb KU3HEHHOTO YPOBHS. UelI0BeUeCTBO y)ke He MOXKET ce0s MpeJCTaBuTh 6e3
sHepruu. Bee rajpkeTsl, aBTOMOOHITH, CaMOJIeThl, Kopaliy MmoTpedisieT TOT WIM MHOW MCTOYHHMK DHEPIHH,
BCE IIPUBBIUHBIE BEIM 4eJIOoBeKa paboTaroT 3a cyeT 3Hepruu. Ho uenoBeuecTBO AODKHO 3aQyMaThCs HE
TOJILKO O TOM, KaK IMOTPEOJISITh SHEPTHUIO, HO U 33lyMaThCsl O COXPAaHEHHH TeX HEe BO30OHOBISIEMBIX MCTOY-
HHUKOB, KOTOpPBIE /IAal0T HaM SHEprui0. Beip paHO MM MO3IHO YEJIOBEYECTBO CTOJIKHETCS C 3TOM mpoOie-
MOH JIMIIOM K JIMILY, KOJMYECTBO IOTPEOIIIEMOI SHEPIHH BO3PACTAET C KaKABIM JHEM, a KOJIMYECTBO HC-
TOYHHMKOB 3HEPIUU yMeHbIIaeTcss. HeoOX0oMMMbl TTOMCKH HOBBIX 3KOJIOTHYECKH YHCTHIX HCTOYHHKOB DHEP-
THH, KOTOPBIC HE HAHECYT BPEZ 3KOJIOTHH 3€MJIH, M TaK e He OyayT cTpaaaTh Joan. Takux HCTOYHHKOB,
KOTOpBIE TayT JIIOASIM HE0OXOJMMOE KOJMUYECTBO SHEPTHH, U 3TH UCTOYHHUKHU HE OyIyT, ncuepraem.
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