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buodgoronu u 3apase

Cnopel OTKPUTMATA Ha MoJepHaTa KBaHToBa OuosiorMa roaama 4act oT
BELLEeCTBATa, YMNOMEHATM TYK, CbAbpXaT OunoreHHa eHeprna nona <¢opmaTa Ha
CBET/IMHHM KBAHTK, CbLLO KATO XOPaTa, XXMBOTHUTE N PACTEHMATA. Te3n CBET/IMHHU
KBAHTK, HAapM4aHu olle dModOTOHN, NPeCTaBIABAT KBa3n adCOOTHA N HE3aMEeHMMA
CblMHA HAa XMBOTa. B Ta3m Bpb3ka, npouytmat omodpusnk a-p d. A. lMon e
NpefocTaBM/1 HEOMNMPOBEPXNMA OT HAy4yHa r1e/lHa ToYKa MHPOPMALMA He caMo 4Ype3
n3cnenoBaTesickata cm padoTta B 001acTTa Ha OMOPOTOHMTE, HO N YPE3 MHOXKECTBO
N3MepBaHMSA, KOUTO AAICHO J0KA3BaT HaNpUMep Ha/IMYMETO Ha CbLLECTBEHN PA3/IMKK B
KQueCTBOTO Ha XpaHUTe Nopaan pas/IMYHOTO CbAbpiKaHMe Ha dMoreHHa eHeprua. Tesu
Pa3/IMKM Ca OT roJIAMO 3HayeHMe 33 Hac 3a onpejesigaHe Ha XpaHNTesIHaTa CTOMHOCT U
NoJIe3HMUTE CBOMCTBA Ha XpPaHUTe.

CbBpeMEHHNUTE KOHCTATaLUMKM Ha KBaHTOBATa OMoJiorma BCe noBeye HaMupar
NPpUIOXeEHNEe N B MeJNLMHATA, OPUEHTUPAHA KbM OMOTOrMYHMA XOJTMCTUYEH Noaxoa, —
MeauUWHa, KOATO rleaa Ha ©U3NOoJIoOrMYyHuUTEe npouecn, de3 aa ce pbkoBoau
NPUOPUTETHO OT ONOXMMUATA, A MNO-CKOPO OT OMOEHEPTUIHNTE aCNeKTU, BKJIHOUYMUTETHO
n nonesute edektn. buoeHeprnnHntTe nonesn edekTM Hanpumep Cbllo
NpeAcTaBsABAT 4YacT OT TO3M KJIOH Ha MeAMUMHATa, 3aHMMaBall, ce ¢ T.Hap.
Ovope30HaHCHa Tepanua. Tasn dopma Ha Tepanua, KOATO Ce e loKa3asa XUNsaam NbTu,
OTpMYa HAMbJIHO edpeKTa Ha OMOXMMUATA U JeNCTBA Ype3 PE30HAHCHU C LUMPOK U CUJTHO
NPOMEHJIMB CNEeKTbP OT YeCTOTU, Ha KOUTO OPraHM3MbT pearmpa opu 1 B Han-dpuUHUTE
CW KNTIETBYHU CTPYKTYPMU.

TepMUHbBT ,,nonesn edpekT”, KONTO BOAM HAYa/IOTO CM OT GU3MNKATA, € HABNA3BA
B XXMBOTA HW B peanua ApYru acnekTu, KaTo HanpuMep HeXesnaHoTo OoT OMOJIOrMYHa
rnefHa To4yka 3HayeHMe Ha cMmywaBawmte edekTm OT eJIeKTPOMArHUTHUTe
npoMeHNMBM noseTa. Monesn ebekTr CbC CUHO ONAronNpUATHO Bb3AENCTBME BbpXY
Hac MOraT A3 ce OTKPMAT Ha OTKPUTO B NPUPOAATa, Hanpumep B &JIN30CT A0 rosiemMu
Bogonaau v odoapsaBallaTa MOHM3ALMA HA Bb3Ayxa OKoJso Tax. CnegoBaTesiHo,
nonesnte edekTn MNpeacTaBNABaT CblO Taka M [0 ronfAMa CTeneH ecTecTBEHMU
yCJI0BUSA, YNMTO PAa3HOBUAHOCTM CM CTPYBA Aa ObAaT cnocodcTBaHN. ToBa € OCHOBHATA
M TNaBHA 33734a Ha eHeprumHuTe NOAJI0XKKMK, ONMcaHu no-gony. Ta He ce CbCToM B
NpeaHa3HAYeHMETO Ha Te3M EHEePrumHM NOoAJIOXKKM A3 NeKyBaT 3ad0/sBaHNA 4ypes
[ocTaBsiHe Ha OMOeHeprnsa N CblEBPEMEHHO OKa3BaHe HA AMpeKkTeH edeKkT BbpXy
OpraHusMa. TAXHOTO MoJie Ha AeNCTBME BKJIHOYBA BCUYKM MaTepuasn M BeLLecTBa,
KOUTO HW cNyXaT U KouTo TpAdBa aAa ObaaT eHeprniHo odorateHu, KaTo BoauTe,
coKoBeTe M XpaHuTe. KaKTo Lie cTaHe ACHO OT M3JI0XKEHMETO, MOHATMETO eHeprus,
CBbP3aHO C eHeprumHutTe noanoxkm HAKAKEHL®, He ce mn3non3Ba B CMUCBLA Ha
»MOLLIHOCT", @ B CMUCB/1 HA Han-PUHUA N Han-godpe NPOHMKBALL, MbT Ha eHepruaATa, a
MMEHHO — eHepr1aATa Ha CBeT/INHATa noa ¢opmaTa Ha ONOPOTOHM.



PaKTn " OCHOBHMU APUHLUMNN

Oue OT Han-paHHM BpeMeHa ce A0Mycka, Ye BCUYKM BELLLeCTBa, BKJIHOYMTESIHO
KMBaTa MaTepmsa, N3/TbYBAT MM NOrNbLAT bYeHNA OT odL XxapakTep. [Mo-KbCHO Ta3un
XNMOTe3a Ce MNOTBbPXAAaBa MO MHOXECTBO PAa3/INYHM HAYMHM, KAaTO Te3N OTKPUTU
JTbYEHNA BKJIHOYBAT UM MPEHOC HA eHeprua, 6e3 a3 AencTBaT KAaTo TOMJIMHHM JbYW.
Cnopep pe3yaTaTuTe OT N3C/1eABaHNATA Ha MeX1yHapoaHO Npu3HaTna dnodunsnk a-p
®. A. Non, edpekTMBHOCTTA HAa GOTOHHOTO U3/TbYBAHE HA CBET/IMHA € NPeAnoCcTaBKa He
CaMO 33 XXMBOTA Ha PACTEHUNATA, HO CbLLO M 33 XKMBOTA HA XOPaTa U XXMBOTHUTE. 3a Ta3un
Les B KNeTKMUTe Ha HaWnTe opraHnsmu, T.e. B [AHK, ce cbXxpaHABAT CBET/IMHHU KBAHTU
nnn dnodoToHN. Mo CbLUECTBO Te NPeACTaB/ABaT HelWo KaTo ,MOpe OT CBeT/IMHa" —
HE3aMEHMMA KOMYHMKALMOHHA CUCTEMA 33 KJIETKMTE HA LeAMa OpraHu3bM.
HamansBaHeTo Ha Ta3n ,CBeT/IMHA” Ha OMOPOTOHUTE B KJIETKUTE O3HAYaBa
3adonaBaHe 1 B KpaliHa CMeTKa CMbpT.

BrnodoToHUTE npeacTaBNABaT CBET/IMHATA, KOATO CbLUECTBYBA M NMPUTEXaBa
oboapaBaly, adUHUTET KbM HalwMTe KNeTKn. Te3an dModoToHn mMorat ga odoratasar
€/IeKTPOHUTE B CbCTOAHME HA BMCOKA BAJIEHTHOCT. 3/1paBMUTE HU KJIeTKWU NpUTEXKaBaT
COOCTBEHWN KaHa/IM 33 MOHUTE 33 NPMEMAHE HA TO3M LieHeH ToBap. B cBonTe Tpyaose,
NoJlyYnnn npusHaHune, HodenosuTte naypeatn ot 1993 r. Heep 3akMaH pa3rnexnaar
3HAYMMUTE OT UUTOOMONOrMYHA rnegHa Tovyka MOTOUM HA WMOHUTe npes
ropecnoMeHaTUTe KaHaaM 3a MOHWM Ha knetkmte. POTOHHATa MowHOCT Ha AHK B
KJIETKMUTE € CBbP3aHa C eJIeKTPUYECKMS NOTEHLMAN HA KNeTbYHUTE MeMOpaHN, KONTO
Bb3/1133 Ha 70 MWUJINBOJITA WJIN NMOBEYE NPWU 3[4PaBN XOPa, HO € C HEKOJIKOKPATHO Mo-
HMUCKA CTOMHOCT MpY naumeHTn ¢ pak. CnepoBaTesHO, OMOreHHUTE eNeKTPOHU W
OMOPOTOHNUTE MMAT CbBMECTHO ZIENCTBNE NPU MUKPO CbOUTUATA, KOUTO Ce C/Iy4YBaT B
KJNIeTKuTe.

10 roanHn npean NydINKYBaHETO HA TpyZoBeTe Ha HocuTenute Ha Hodenosu
Harpaan Heep n 3akMaH, aMepuKaHCKMAT HodesloB naypeaT XeHpwu Tayde TBbpAU B
OT/INYEHATa CU C Harpaaa padoTa, Ye NpMeMbT Ha KMC/I0pPO/, OT Bb3/yXa Mo BpeMe Ha
ONIaHEe e Cb4YyeTaH C MNpeHoC Ha OWOreHHW enekTpoHwu. lMopaan M3NMWbBKA OT
€J/IeKTPOHU, TO3M NPEHOC € 0COOEHO MoJIe3eH 33 OTPULATE/IHUTE NOHM BbB Bb3yXa,
KOWTO AMLLaMe, KOWMTO BCe OLLe CbLeCTBYBa BbB BUCOKNTE NiaHnHKN. Owe npe3 1940 .
yyeHnte Kroctep wn Outmep oT [lepmaHusa cbodwasat 3a OnaronpuatHuA
dur3nonornyeH epekT Ha CUIHO HACUTEHUA C OTPULLATESTHN NOHU Bb3AYX NPU TYMOPHU
3adonaBaHua. OT apyra cTpaHa, a-p MNon ycnsasa Aa A0KaXe Mo Bb3MNpon3BOAMM HauynH
ypes MHOXEeCTBO W3MepBaTe/IHM Mpoy4uBaHMA, 4Ye M300ManeTo oT OModOTOHM B
NEeNCTBUTEJIHOCT Ce OKAa3Ba MbPBUAT NMPM3HAK 338 Ka4ecTBO Ha AodpaTa M MCTUHCKA
XpaHa C HenoAanpaBeH pacTUTesleH Npousxod. B MMHANOTO yyeHUTe ca CTUraam ao
CXOAHW 3aKJIIYEHMSA MPU OLEHKATa CM Ha CTOMHOCTTA Ha Ao0OpaTa XpaHa, TbX KAaTo
cnopes TAX TA TpAdBAa [Ja CbAbpXa rONISAMO KOJIMYECTBO ,KOMMpecuMpaHa“
(=KOHLLeHTPMPaHa) CTbHYEBA CBET/INHA. Te31 paHHU rNefiHN TOYKN CbBNaaaT M3LaIo
CbC CbBPEMEHHUTE OTKPUTUA Ha GU3MKATA, KOMTO N1e[aT Ha BELLeCTBOTO KAaTo Ha
KOHLEHTPaUMsa Ha NbpBMYHA EHEPrusa, KbAEeTO e/IeKTPUYECTBOTO CbLLO NpeaCcTaB/aABa
[0 W3BECTHa CTeneH ,KoaryimpaHa“ MOLWHOCT HAa cBeT/MHaTa. lpe3 netgeceTTe
roAVHW NMOJIYy4aBaHETO HA BeLLECTBO OT EHeprua Beye € OHarsie[eHo C NMOMOLLTA Ha
T.Hap. MexypyecTa Kamepa.



CNbHUETO € WM3TOYHUKBLT M M3HAYANIHOTO MACTO, OT KOEeTO MNPOM3X0X/Aa
CBEeT/INHATA, bnarogapeHne Ha KOETO XMBOTHLT Ha 3eMATA € Bb3MOXKEH. CbLLIOTO BaXK
" 33 SMOPOTOHUTE, KOUTO NOAABPXKAT XXMBOTA Ha PACTEHNATA M MO MNPABAT Bb3MOXEH
ypes xn1o0podunia UM, KakTo 1 3a SModoToHNTE, HEOOXOANMM 33 XXMBOTA HA KJIETKUTE B
OpraHmM3aMa Hu, B KOUTO Te3n OMOoPOTOHM npeactaBnaBaT Oe3UeHHW eHEeprunHu
KBAaHTW, KOMUTO KOOPAMHMUPAT MUKPO CbOUTMATA BbB BCMYKM KNETKWU. 33 Hac Te
NpeacTaBNABaT HAM-BAaXHMAT >KW3HEH ¢&aKTop, MNPOTMBHO HA MHaye CUJTHO
HaZILeHEeHaTa €eHeprurMHa CTOMHOCT Ha ,CMaHuTe" XpaHu. CnepoBaTesiHO, 33 JAa
3anasum odpoTo Cu 3apaBe 3a NOCTOAHHO, HaLL NpMopuTeT OuM CeaBaso Aa dbae Aa
MONIOXKMM BCUYKM YCMAMA, 33 Aa noaabpkame edekTUBHOCTTA Ha TO3M XKMU3HEH
$aKTOp Ha cMNaTa Ha CBET/IMHATA OT CJTbHLLETO B OPraHM3Ma cu. B To3n cMUCbA, 3a Hac
€ OT CbLEeCTBEHO 3HaYeHMe A3 Cce afanTMpame KbM NpaBuJIHA PYTUHA N XpaHeHe 1 Aa
noaabpXame 34paBOC/IOBHOTO CbCTOAHME HA 3300MKanNAWATa HU cCpeda, KoeTo
BKJIIOYBA M €CTEeCTBEHO KYNTUBMPAHe Ha No4yBaTa M pacTeHuaTa. C noTeHUWana cn aa
npeodpasyBaT CBET/IMHATA OT CJTbHLLETO pacTEHNATA B KPaHa CMeTKa npeactaBnsaBaT
MCTUHCKA XPaHa 3a XopaTa
N XNBOTHUTE.

HeecTtecTBeHO KyNTUBUPAHUTE PaCcTeHMSA, MPEBBPHATM B XPAHUTENHM NPOAYKTH,
ca 6elHM Ha CBET/INHHA eHeprus, KakTo € A0KAa3aHO Ype3 MHOXKECTBO M3MEPBAHNA OT
onodpunsmka ®. A. Mon.

MNMoka3aTesIHO 3a TOBA €, Ye dMoreHHaTa eHeprusa, KOATO e TOJ/IKOBa BaXkHa 3a
KMBOTA HW, M3MbJIBA LAJIOTO NPOCTPAHCTBO OKOJIO M Hapg Hac. Olle B MMHANIOTO ce e
CMATANO, Ye TOBa NPOCTPAHCTBO € U3LAJIO 3aMbJIHEHO OT KOCMUYECKM eTep, NMbJieH C
XMBOT, HO Ta3W KOHLENuMs e ,0TXBbpJieHa" Ha MO-KbCEH eTan OT MPUHUMMUTE Ha
dur3nKaTa Ha AMHLLAMH. MbpBOHAYa/IHO HM Ce CTPYBa MOYTM MOTUCKALLO, Ye LAN0TO
KOCMMYECKO MNPOCTPAHCTBO, C TUFAHTCKMUTE pPa3CTOAHMA Mexay HedecHuTe Tena,
npeacTaBsiABa €QHO NpeaMMHO MPayHO W Oe31AHO MPOCTPAHCTBO, KbAETO A0opWU
MacaTa Ha HedeCHMTe Tesla NMpeAcTaBNABa €Ba MHOro MaJika 4acT OT Hero. Taswu
npeacraBa 3a ,Npa3HoTa” odaye He oOTroBapA Ha WCTMHATA. Pe3syntatute oT
nocnegHUTe M3c/ieaBaHMA Ca ro NOTBBbPAMIN MO BMEYATAABALL HaYMH. HocnTenaTt Ha
Hobenosa Harpaaa Kapon Pydua e HanpaBua HAKOW BaXXHN TBbPAEHMA B Ta3n Bpb3Ka.
Cnopep, HEero CbOTHOLLUEHNETO MeXAY €HeprumHuTe KBaHTK (GOTOHMTE) N MacoBuTe
4aCcTMLM B LESINA KOCMOC Bb3/In3a Ha 9746 x 10% kbM 1, T.e. moyTM 1 MUAMAPA KbM 1.
TO3W M'MraHTCKM KOCMUYECKM MOTEHUMAN — UAN OKeaH OT €HEPrUMHN KBAHTU — HU Ce
npepanara, 3a Aa ce Bb3rnosi3BaMe OT Hero.

Opyro BaXXHO fAB/IeHME 3a TeMaTa HA Hactoawarta nydaukaumsa e Beye
CNOMEHATHAT nosieBU edeKkT, KOUTO onpefesieHO e U3BeCTeH OT A0CTa BpeMe Mno
OTHOWIEeHMEe Ha cBoA PU3NKO-eNeKTpOMarHnTeH edekT, HO KOWTO MNpUTEXKaBa
cneunanHo dMONIOrMYHO N3MepeHue crnope CKOPOoLWHUTe HadAeHNs B HayKaTa U
NpakTnKaTa. ToBa e 10Ka3aHO HEKOJIKOKPATHO Ype3 eKCNePMMEHTHU, KAaKTO Hanpumep
No BpemMe Ha npoueaypuTe Ha U3NWTBAHE Ha MeauMKaMeHTM oT A-p Awod. B ToBa
M3NUTBAHe, KOETO Ce MpWAAara NoYyTu PyTUHHO B Pas/IMYHM NPAKTUKK, Mexay OafeH
cyOeKT M npenapaTt Mo)e A3 CblecTBYBa pa3CToAHMe oT noseye oT 10 meTpa, des
TOBA [a NOB/IMSIE BbPXY W3JIOXKEHNA MO-A0/1y NOBTOPAEM pe3yaTaT OT M3NUTBAHETO
(BX. cbwo: A-p HO. Wpyde: ,DM3nYeckn OCHOBM 33 M3NUTBAHE Ha MeANKAMEHTU" B
.Biologic Medicinel”, aBryct 1987 r.). ToBa 03Ha4yaBa, 4Ye: BNOIOrMYHO AKTMBHUTE
CUCTEMWN, KAaTO OPraHnU3MuTe 1 NpenapaTuTe, He Ca CBbP3aHM MoMeXy CM caMo ype3



NNncaTa Ha pasCcToAHne Mexay OMOXMMWYHWUTE MpoLecM B TANOTO, HO W 4pes
edeKTMBHOCTTA HA JIbYEeHMEeTO, KOATO Bce oule He e Aodpe npoyyeHa, 4ypes
Pa3CTOAHNETO OT TANOTO A0 ,M31bYBaWMA” NpenapaT. 33 NopeZieH NbT € A0Ka3aHo U
MOTBbPAEHO YpPe3 MHOXECTBO WM3C/IeIBaHMA M M3MUTBAHUA C BMCOKOYYBCTBUTE/HN
d10eNeKTPOHHN N3MepPBATEJIHN MHCTPYMEHTH, Ye TAJIOTO HANCTMHA MOXe [a pearunpa
MOMEHTAJIHO 1 OT 3HAYNTEJTHO Pa3CTOoAHME.

Mpuao>keHa TbYUCTA eHeprua oT KocMoca

ABNeHMATa, ONNCAHN B HacToswaTa nydoaMKaumsa, T.e. OFPOMHUAT KOCMUYECKMU
NOTEHLMAN, KONTO HM Ce Npeasiara, CbC CBONTE BABXBALLUM XMBOT EHEPIrMNHN KBAHTH,
KaKTO 1 noneBumaT edpekT, NoJlydyeH oT epeKTUBHOCTTA Ha OMOreHHOTO TbYEHNE MeXay
CUCTEMU, KOMUTO ca OMOJIONMYHO CBbP3aHM MOMEXAY CWU, NpeAcTaBAABaT OCHOBHUTE
npeanocTaBky 3a edpekTuTe Ha eHeprunHute noanoxkm HAKAKEHL® 1 HAKAKEHL® -
Plus. [lpyro ecTtecTBeHO fBJIEHWE, M3BECTHO KAaTO ,PE30HAHC” Mexay TesaTa B
CbCTOSIHME Ha BMOpauUMSA, CbLLO MOXeE A3 0OACHM CblLLLECTBYBAHETO HA &naronpuaTeH
OnonornyeH nosesn edpekT. AKO TANOTO N AYXbT HU €3 U3LANIO HACTPOEHMN HA HELLO
KaTO PEe30HAHC CNPAMO Be3[ecbllaTa XM3HEHA eHepr1ua OT KOCMOCA, YOBEKDLT Lie ce
HaMMpa B HaM-BMCOKA CTerneH Ha BMOpauMsa, C BCUMYKW XapakTepHu Oenesnm Ha
XapMOHMA, 3apaBe u dnarononyyme. YoBeyecTBoTo o0daye Masko WM MHOro e
OTA3/IeYEHO OT TOBA MAEANIHO CbCTOSIHME M MOPaAM Ta3n MPUYMHA MMA HyXAaa oT
M3BEeCTHa NOMOLL, 33 A3 NoAodpPU CbCTOSHMETO CUM HA HeAOoCTaTb4yHa ,CbBMeECTHA
Bndpauna”.

Pe30HaHCbT MeXxay TeslaTa MOXe CblLOo Taka A3 AeNCTBa OT pPa3CTOAHME KAaTo
noseBsn edekT, KAKTO Ce JEeMOHCTPMPA Ype3 NpoCTMa NpumMep C eHaKBO HAaCTPOEHMU
BNOPUPALLN CTPYHM Ha ABAa MY3WKAJSIHW MHCTPYMEHTA B €4HO WM CblLLO MNMOMeLleHue,
KbAETOo 3BYK M313aBa CAMO eINHMNAT MHCTPYMeHT. HewlaTta odayve ca oule no-ae/imkaTHn
B MeAMLMHCKATA NPAKTMKa, KOraTo CTaBa AyMa 33 OMOpe30HaHCHa Tepanna C HEMHOTO
4yecTo M3HEeHaZBaLLo 03[paBUTE/THO AencTBne. Heodxoammo ycioBme 3a Te3n ycnexu
€ TOYHOTO JOCTUraHe Ha CbOTBETHOTO CbCTOAHME Ha BMOpauusa, dopMupaHo oOT
coOCTBEHOTO TANMO. TyK PE30HAHCLT B AbSOOYMHA C/le[Ba [a Ce MOCTUTHe 4ypes
TepaneBTUYHO CPEeACTBO, KOETO B HMKAKbB C/Iy4all HE e HEMPEMEHHO MeANKAMEHT.
NHTepecHMAT $akT, ye nevyedHute edpekT Moxe A3 Ca pe3yaTaT oT 0OUKHOBEHMU
JTbYEHMS KbM OPraHM3mMa noJ, Pe30HaHC Mo BpeMe Ha OMOpPEe30HaHCHa Tepanusa
MOKa3Ba CbLLO TaKa, Ye noneBuAT edekT, onmcaH B HacToAwaTa nydamkaumsa, uMma um
cneunduryHo ONOIOrMYHO M3MEpPEHME, KAaKTO M Ye OCBEH TOBa € MpoLec, KOUTO He
Hanara nepopaJsieH NpMeM Ha U3NUTaHW IeKApCTBa.

Llenta Ha OMOpe30OHAaHCHATa Tepanusa € A3 e/IMMWHMPA WIN KOMIMEHCHpa
HenpaBW/IHW WAN HeAoCTaTbyHU ycnoBua. CnepgoBaTesniHO, TOBa € MeAMLMHCKO
JleyeHne 33 OTKJIOHABAHE HAa KOHKPETHO AMCKOMGOPTHO CbCTOAHME B OPraHM3Mma,
KOeTO MOXe Ja ce MPOoABM MPU HaW-Pa3/IMYHMN CbCTOAHMA Ha BMOpauua. MNMonesunAaT
edpekT npu OmonornyHute cbdUTUMA o0Oaye CblO CbulecTByBa O€3 KOHKPETHMU
pe3oHaHcKn. ToBa CbOTBETCTBA Ha PaKTa, Ye HYXANTE HA OPraHM3mMa OT onpenaesieHo
JIeKapCcTBO, KOETO OCTaBa MNOC/e0BaTe/IHO B PE30HAHC C OO/IHMA OpPraHn3bM, ce
Pa3/INYaBaT OT LUANOCTHATA OCHOBHA >XMW3HEHa HYXJa OT CBET/IMHA M >XWM3HEHa



eHeprua. EctectBeHUTe nosiesn edpekTn B OTKpMTaTa NPUPOAA HAMPMMEp CblLLO MOraT
[a 33[10BOJIAT Ta3M OCHOBHA XXM3HEHA HyXJa.

EHeprunumnte  noanoxknm  HAKAKEHL® w©n HAKAKEHL®-Plus  cblo
y[OB/IETBOPABAT Ta3N e€/leMeHTapHa OCHOBHA HYX[a, KOATO He e OorpaHuyeHa oT
BPEMeTO M cbCToAHMEeTOo. CbC CBOA MOTEHLMaN 3a ,M3bYBaHe"” MNOASIOXKKNTE MO TO3MU
HauyMH OCTaBaT BMHAruM ,,B pe3oHaHc" c abcopdupalmre ce BeLLecTBa.

MpuHUMNK Ha edeKTa HA eHepruMHUTE NOAJI0XKKHU

N nBaTa BUAA eHeprumHU NOAMI0XKKM Ca MPOEeKTMpaHM Taka, Ye A3 AencrsaT
NMOCTOAHHO KAaTO KOJIEKTOP Ha €HEePruimHM KBAHTW OT KOCMOCA WM A3 I'M npeaasaT B
KOMMPECMPaHO N U3MEHEHO CbCTOSHWE aKo Haj eHa OT eHeprurHuTe NOoAJIOXKN e
pa3nosioxeHo adcopdupallo ce BewecTBO B MbJIHUA CMUCHA HAa AyMaTa, KOeTo e B
CbCTOAHME HA OMOEeHeprMmHa HeaocTaTbyHOCT. CnepoBaTesIHO, MOBCEeMeCTHaTa
eHeprmna ot KocMoca ce pokycmpa no NoAodeH HaYNH OT EHEPIrUNHUTE NOAJIOXKKN U ce
N31bYBA B 00eKTa Ha Bb3aencTane. To3n edbekT He MOXe A3 Cce JoKaXe BeJHara ypes
CTaHAAPTHW METOAM HA U3MEPBAHE, 3aLL0TO Te Ca HEMOAXOAALLM 338 MUKPO eCTECTBOTO
Ha Te3n cbduTtna. EpekTnte Ha eHeprumHUTE NOAJIOXKKM B PAa3/IMYHMTE BeLlecTBa
obaye MoraT Aa ce A0KaXaT de3CNOPHO CbC CMELUMASIHN U HAN-NPELUN3HM METoAM Ha
n3MepBaHe OT MOC/IeAHO MOKOJIeHME, KOUTO CblLO Taka YAO0BJIETBOPABAT BCUMYKM
CTPOrM U3NCKBAHMA Ha HayKaTa Ype3 Bb3NpOoM3BOAMMM NPOBEPKM.

Edektnte Ha eHeprnnHuTe noanoxkm HAKAKEHL® n ot aBaTa BMAa Beye ca
[0Ka3aHN KOCBEHO MHOFOKPATHO Ype3 Pa3/IMyHM METOAM Ha n3nuTeaHe. NpoBexaaHu
Ca MHOXEeCTBO W3MNUTBAHWA C EHEeprumH1uTe nNOAJIOXKKN 4Ype3 MeToauTe Ha
paavectesnaTa OT JiMLUA, [A0Ka3aAM CbOTBETHUTE CM  CNOCOOHOCTW, C uen
KOHTPOJIMpaHe Ha TexHUTe edekTn. Bbnpekun Yye nosioXKUTesIHUTE pe3yiTaTh OT Tesn
M3NUTBAHNA HE Ce OCHOBABAT Ha ,peasiHn” M3MEepBaHMA CbC CAMOOTYMTALLM Ce
YCTPOMNCTBA, HAKOM PaKTU, BKJIKOUYNTENIHO eMMNNUPUYHM TAKMBA, CBbP3aHM C edeKTa Ha
NOAJIOXKNTE, OCTABaT Ba/IMAHW. 33 3aMHTEPECOBAHUTE JIMLA, KOUTO He M3NUTBaT
npeaydexaeHne CNpaAMO W3MOJMI3BAHETO HA paguecTesuvsa, pesyatatute w
HabMIOAEHNATA MO OTHOLIEHME Ha POoJIATA Ha PaanecTesunsaTa, M3BbLPLUEHU CNPAMO
eHeprumnHnuTe MNOANIOXKKMW, e ObAaT onucaHm no-gosy. TakbB TN TBbPAEHMA
npeacTaBNABaT MHTEPEeC, AOKOJIKOTO Te3M pe3ysITaTM YeCcTo MOraT [a ce NoTBbpAAT
Yypes MeToAM Ha U3NUTBAHE, KOMTO CbOTBETCTBAT Ha NpeodsiagaBalinTe pa3dunpaHna B
Hay4YHMTe cpeau.

MPUNOXEHMETO HA eHeprurnHNTe NOAJIOXKKM OT ABaTa Tuna we dbae npeamer
Ha oTAe/1Ha rnaea. Han-oduo Ka3aHo, eHeprumHNUTE NOAJI0XKKM HAMUPAT NPUIOXKEHNE
33 eHeprnsMpaHe Ha CbCTOAHWA HAa HeAOCTAaTbYHOCT B MaTepuanute n Gopmute Ha
XMBOT, C KOUTO CM CAYXMUM, BKJHOYMTESIHO pacTeHnATa. OCBEH TOBA €HeprumHuTe
NOAJIOXKM C€ W3MON3BAT W 33 HeyTpasn3vMpaHe Ha cneunduryHM napasvTHK
CbCTOAHMA, TbI KAaTO T€ MOraT [a Bb3HMKHAT 4Ype3 enekKTPOMarHUTHW noseta. lo-
HaTaTbK LWe ce pasrneda no-noApodHO napa3vTHa MHAYKTUBHOCT CbC CWUJTHO
cneunduryeH xapakTep, KOATO OKasBa BAWAHME B AbsIOOYMHATA M 0OXBaTa Ha
dnonornyHnte cbd4uTnA. EHEprumHMTE NOANOXKM Ca NpefHa3HayeHW WMMEHHO 3a
HeyTpaJZin3MpaHe 1 Ha TOBA HAaTOBApPBALLIO BAMAHME.



fiBneHueTo ,AeKcTpormpaumsa” u ,nesorupayua”

KBaHTOBaTa $pM3MK3a, YNMTO OCHOBM Ca MNOJIOXKeHW OoT ¢du3nka u Hodenos
naypeatT Makc MnaHK, CbLLO A3aBa NMbT 33 Pa3BUTUETO Ha KBAHTOBATa OMOOruNA, YMATO
npeAMeT CbBMajla C TO3M Ha CbBpeMeHHaTa dnodusmka. Tasm dModpmsnka, KoATo CblLlo
Ce OCHOBaBa Ha OTKPUTUATA Ha KBAHTOBAaTa pM3MKa, B MOMEHTA NPaBM BCE NO-TOJIAM
Opoi HOBM OTKPUTUA, KOETO BOAM A0 CbLLATA CTEMEH HAa YBEJINYEHME Ha 33aJaunTe u.
Mo TO3M HAYMH Ce Pa3KpMBAT HOBM AIBJIEHWNSA, KOUTO Ca OT 3HaYEHME 33 HALLUSA XUBOT.
BuodusnkaTa, KoATo, 3aeAHO C KJIOHOBETE CK, HAB/IN3A YaK B OMOJ10rMATa, BCE OlLe e
[OCTa MNafaa Hayka. To3n ¢akT e noayepTaH M OT M3c/egoBaTtesickata padoTa B
odnactra Ha SModOTOHUTE, OCHOBaHA Ha d1ModU3NKaTa, 1 e nscnensaH ot dModunsnka
Mon v oT Apyrv n3csieloBaTeNM Ypes TEXHUTE COOCTBEHN MeTOAMN.

EnHa oT TeMuTe, C KOMTO ce 3aHMMaBa dModun3nkaTa, KoaTo Hadpa nonyspHoOCT
efBa npes nociefHNTe rovHU, € ecTeCTBEHOTO fABJIEHWe, NpeacTaBsABaLLO T.Hap.
NEeKCTporvpaunsa uMaM JNeBorMpauva B MOMETO Ha AKTMBHOCT HA BellecTBaTa u
opraHmsmMmnTe. M3BeCTHO e, 4ye Te3n MOHATUA Ce WM3MNOoJ3BaT OT [O0CTa BpeMe 3a
ABJIEHMSA, KOMTO Ce NPOSBABAT ONTMYECKM NOJ MUKPOCKOM NPU SMOXMMUYHM aHANN3MN,
KaKbBTO € C/Iy4aAT C MIeYHATa KMCesIMHA B NoJispu3MpaHaTa CcBeT/InHa. MNocneaHuTe
pe3yaTaT oT u3csieaBaHnATa B 0ds1acTTa Ha OMoPpuM3MKaTa NOKA3BaT A0CTA AABHO, Ye
nonesute epekTn OT passIMYeH MPOU3Xo[ CbLOo NPUTEXAaBAT AEKCTPOrMpauus mam
NeBornpauma, 4pes KoATo BAUSAT CUIHO BbpPXY OMOJIOTMYHOTO CbLLECTBYBAaHE HA
opraHmamMmnTe n BellecTBaTa. C/lleqoBaTe/IHO JIEBOrMPALMATA, KOATO, OCBEH BCUYKO
Ipyro, ce CBbp3Ba C TMNPOMEH/JIMBATE eSIEKTPOMArHUTHU MNOJIeTa, MMA CUJTHO
Pa3pyLINTESIHO AEeNCTBNE BbPXY HALLMA OPraHMU3bM.

B cneumanmsnpaHaTta MTepaTypa, KOATO BCE OLLE He e 3aBbpllieHa, MoraT aa ce
OTKPUAT Pas3/IMYHN TEPMWUHM, OTHACALWM Cce A0 ToBa OMOPM3NYHO ABNIeHNe. 3aToBa
MOHATMATA AEKCTPOrMpauusa u NeBornpauma BKJHOYBAT TEPMUHM 3a JlaTepasiHOCT
(nAacHa - pekcTpo- M nsBa — neso-) (BX. cbwo: ,Handedness in the Universe”
(TaTepanHocT BbB BceneHaTta) Ha ROGER A. HEGSTROEM wu DILIP KONDEPULI B "The
Spectrum of Science", mapT 1990 r., n ,, The wonderful handedness of the molecules”
(YanBuTenHaTa natepasHocT Ha MosiekyanTte) Ha DIETER REIN, Birkhaeuser Publishers,
1993). CbLuecTBYBaT W ApYrM aBTOPU, KOUTO CMATAT, Ye Te3n ABIeHMA UMAT AACHA UK
NIIBa eHepruinHa nonapunsaums.

NHCTUTYTBLT No dnokmdepHeTnka B HUHOYPr nos pbkOBOACTBOTO HAa Npod. Anke
. XeHW ce nocBellaBa Ha Ta3uM HoBa m3csepoBaTesicka odnact. MNMpodecop XeHuw
XapaKTepM3npa 3HAYEeHMETO HA AACHATa MM N1SBaTa eHeprurHa noaapusauma Ccbe
cnegHuTe aymu: ,Temata 33 nonApuM3auMsaTa € OT pellaBalo 3HayeHue 3a
NPUJIOXXEHNETO, OLEHKATA M NPOBEPKATA HA €JIEKTPOMArHUTHUTE BbJIHW. KakTo MoXe
a ce HadnoAaBa BbB BUAMMMUSA CMEKTbP C MOMOLUTA Ha NOJIAPM3aLMOHEH GUNTBLP,
YecTo e Ha/nue KPbrosa MNonApu3sauma noj Bb3AencTBMETO HA OMOKMOEpHETUYHM
B/INAHMA (NABa MM ASCHA KPpbroea nonspunsaums). BbaHa oT MHUMAEHT, nonagaila
BbpXy OMOJIOrMYHATA CUCTEMQ, e CE OLUEHM MO Pa3/INYeH Ha4YMH OT MocsiegHuTe, B
3aBMCMMOCT OT YCELlaHeTO 33 BbpTeHe Ha KpbroBaTa nonapusaumsa. YectotuTe Ha
MHUMAOEHT, nonajallun B NSBaTa KpbroBa nocoka, MMaT AereHepaTuBHM CBOMCTBA U
cnopep noc/ieAHUTE TNeAHN TOYKWM Ca OTrOBOPHM 33 XPOHMYHWUTE 3adossABaHMSA.
Budpaunnte oOT WHUMAEHT, MNonajawy B [AACHAaTA KPbroBa Mocoka C HWUCKA



MHTEH3MBHOCT MMAT eypOPUYHM K MOJIOXKUTESIHN CBOMCTBA, KOMTO MoraT Aa ce
OTKPMAT B NOJIE3HNUTE XPaHM M B NpupoaaTta.”

[AcHaTa uan nABaTa eHeprumHa nonapusauma odaye B HMKAKbB CJ/ly4al He e
CaMO XapakKTepMCTUKA HA Cb3Aa/leEHMTE MO TEXHMYECKN MbT e1eKTPOMArHUTHM noJseTa
WAN  OPYrM CXOOHW PAAVALMOHHW BAMAHMA. ToBa ABNeHME C noneBun edekT
XapaKTepM3npa M BCMYKWN BeLLLeCTBa M OpPraHM3mMu, B KOWTO MO HAKAKBB HAYMH e
CTPYKTYPUpPaH XnBoT. CnefoBaTeNIHO CbC CUTYPHOCT He Oe3 OCHOBaHME MOXe Aa ce
CYNTa, Ye AACHATA WM NABATA NOJISPU3aUNA € pe3ysTaT OT BbpTeHeTo (=odopoTuTe)
Ha BCMYKM €IeMEeHTAPHM 4YacTULM Ha 00eKTa Ha M3C/1e[lBAaHETO — OHOBA BbpTEHE,
KOETO B €CTeCTBEHOTO CUM CbCTOSHWE npuTexaBa aodpe noapeAeHO MArHUTHO
noApaBHABaHe M B XMBATa MaTepus. AKO TOBa MoApaBHABAHe ce mn3rydu, KakTo
HanpuMmep ce CJlyyBa Npu AenosApu3aumna, HacTbNUIMAT XaocC Llie Josede Ao
Je3nHTerpauma n pasnag. CblOTO BaXM W 3@ HAWIMA OPraHU3bM, YMUTO KIETKW Ca
N3N0XEHN Ha Aenonapu3aumna. OCBeH CbC CNAJAHETO HA eJIeKTPUYECKNs NoTeHUMan
Ha KNeTKuTe, Ta3n AenosapM3aumsa [0 rosiiMa CTeneH ce xapaktepmusmpa u cbe 3aryda
Ha >KM3HEHOBAaXHW OMOPOTOHM OT BBLTPELIHOCTTA HA KJETKUTE. Ha Te3mn
pa3pyLINTE/IHM MPOLECK MOXe [a ce NPOTMBOAENCTBA Ype3 BellecTBa, 0doraTeHun ¢
O1MOPOTOHHMA MOTEeHLUMan Ha eHeprunHuTe noanoxkm HAKAKEHL® n HAKAKEHL®-
Plus. Taka edeKkTbT Ha NOAJIOXKKATE He Ce CbCTOM CaMO B HeyTpasn3auua Ha
CMYLLABALLMTE WM BpPeAHUTE BJINSHMA HA YeCTOTUTE, HO M B HeyTpanM3auma Ha
narydHuTe BANAHUA Ha noneBnTe epekTn C I9Ba eHepruiiHa nonapusayms.

KakBo M0O)XXe A3 NOCTUrHe NoJiynpoBOAHUKOBUAT €JIeMeHT repMaHum

KakTo Be4ye crnomMeHaxMe, OCBEH eHepruriHuTe noanoxkn HAKAKEHL®
CbLLLECTBYBAT N eHeprunHn noasioxxkn HAKAKEHL®-Plus, kouTo ca c noacuieH edekr.
3a Tasn uen CneuuanHuUAaT CMHTETUYEH MaTepuasn, OT KOMTO Ca HAMpaBeHW Te3u
NOANOXKKMK, CbAbpXKa MMHEpasiHa CMeC C A00aBEHO OPraHWYHO CbeAMHEHWEe Ha
repMmaHus, HapeyeHo SANUMGERMAN (au-kanveB repmMaHun-umTpaT-nakrar). Cneasa
ha ce noa4vyepTae, Ye MaTepuasInTe, OT KOUTO Ca HanNpaBeHU M BaTa BMAA NOOJ1I0XKKMN,
Ca HanbJHO Oe3BpeAHM 3a XOpaTa, XMBOTHUTE W pacCTEHMATa BbB BCAKO eAHO
OTHOlleHMe. [lo OTHOWEeHMEe Ha CBOeTo OMODPU3NYHO 3HAYEHMe, TrepMaHuaT
npeacTaBasABa JOCTA MHTEpeCeH MeTaJsleH eJieMeHT 1 Nopaan Ta3u NpUYMHA No-A0Y B
HacToAawaTa nydnmkauma ca otdenasaHM HAKOJIKO Mo-CbliecTBeHM ¢akTa 3a Hero.
MoaodHO Ha HACTOAWOTO 3HAYEeHMEe Ha MNoJIYyNPOBOAHWKOBUAT €JIEMEHT CeJleH,
repMaHMAT CbLLO € NpeacTaB/fABa/l OrPOMEH MHTepec 3a MeAMUMHATA B MUHAJOTO.
Cnopepn cTapyM AOKNaaAM OT MWHAAM roAuMHW T.HAap. ,3ad0/1IBaHUA, CBbp3aHM C
HeAOoCTUr Ha CBeT/IMHA", KaTo TyOepKy/i03a u Ap., Ca JIeKyBaHM ycnewHo B FepMaHus ¢
JIeKapCTBa Ha OCHOBATa Ha repMaHu1m, NpU KOETO € NOCTUIAHO YBENNYEHO 0Opa3yBaHe
Ha YepBEHM KPbBHM TeLA 1 NOBULLEHO HMBO Ha XEMOI/I00MHA. B ANOHCKNTE KJTIMHUKMY,
B CbOTBETCTBME C M3C/IeABaHMNATA HA A-p Kasyxnko Acan, ce n3nos3BaT CneumasiHm
CbegMHEeHNSA Ha repMaHKMA 1 3a Jie4eHue Ha pak.

MpnnoXxeHneTo HAa OPraHMYHMU CbeAVMHEHMA HA repMaHMA e npegmMeT Ha
NencTeall, eBponenckn naTeHT. [laTeHTHa cneundukauma o1 CbeanHeHUTe
aMEepUKAHCKM LWATU CrOMeHaBa HeMeaMKaMeHTO3Ha ¢opMa Ha Tepanus, KOATO
padoTM C MArHMTHO MNoOJiIe, KAaKTO M C €eJIEKTPOCTaTUYHO none. [epMaHuAT ce



NpenopbyBa M KaTo MaTepuasl 33 HAKOM KOHKPETHM 4YacTh, HeodxoaAuMMW 33 Tasmu
Tepanua. CblLUecTBYBaT U APYrn M300peTeHus, M3MoJI3BaHM 3a HEMEANKAMEHTO3Ha
Tepanua, KbAeTo CblO Ce€ M3MO0N3Ba MepMaHn WAM CbeAMHEHWA HA repmMaHuAa 3a
4YacTW, NPWIAraHM BbPXY KOXATa, KATO Hanpumep nMpu aKynyHKTypaTta. Te3u
n300peTeHnsa CbLLUO Ca 3aLUNTEHM C NATEHT.

Taka WM wnHadve, ePeKTMBHOCTTA HA M3MbYBaHE OT OnaronpuaTeH BuUA,
CNOMEeHAaTa B HacToALaTa NydmMKaunsa, Moxe [a ce NpUnuLLe U Ha repMaHna 1 HAKoOM
HeroBn moaudukaumun. NMoaodHO Ha MeAMKAMEHTO3HMA edeKT Ha repMaHud, Tasu
epeKTMBHOCT Ha WM3/TbyYBaHe OYEBMAHO € B pe3ysTaT OT cBOeodpa3HATa aTOMHA
CTPYKTYPa, CBbP3aHa C HEroBumsa MoJsIynpoBOAHMKOB edeKT. ATOMbT Ha repmMaHus
CbAbpXa 32 eNleKTPOHa, YeTMPWN OT KOMTO Ce HAaMUPAT B HaN-BbHLIHATa 0OBMBKA Ha
aToOMa M Ca CWJIHO KOMYHWKATMBHM W CKJIOHHM A3 ce pasmxaT. C Te3n yvyeTtvpwm
KOMYHWKATUBHM €/1eKTPOHA BbB BCEKM aTOM repMaHUAT € OT OrpoMHa Mo/13a 3a Hac,
33LL0TO MMEHHO €eJIEKTPOHUTE, KOMTO Ce HAaMWpaT HA HaW-roNAMO Pa3CToAHME OT
aTOMHOTO A4pO, Ca Han-O0oraTM Ha eHeprma CbrNacHO MPUHLUUMNUTE HAa KBAHTOBATa
$dun3KnKa. N3BeCTHO e, Ye C BCEeKN KBAHTOB CKOK KbM CJie[Ballla Mo-rosiiMa Bepura
€/1eKTPOHbBT NoemMa GOTOH KAaTo AOMbJIHUTENNEH eHepPrneH KBaHT, OT KOMTO e roToB Aa
ce oceBodoan OTHOBO MpW MPOMAHA HA ycnoBuATa. OCBEeH TOBAa ce TBbPAW, 4e
repMaHuAT TMpUTEXAaBa M3KJIYNTENHO CuMeH adPpUMHUTET KbM OPraHW4yHn W
HEOPraHMWYHM BeLLEeCTBa, KaKbBTO He TMPUTEXaBa HUKOW [JPYr esIeMeHT, W
C/1e0BaTeIHO OM MOIb/l [1a Bie3e B HAKOJIKO XWIAAN AOMb/IHUTE/IHN CbeANHEHMNA.

Mo BpemMe Ha M3MepBaHWA BbpXy eHeprumHa noanoxka HAKAKEHL®-Plus c
AnameTbp 185 mm, n3BbpLUeHN B nadopaTtopmnaTa Ha GU3MKA U AUMJIOMUPAH UHXEHEP
EpBuH LLlymaxep, Ha pa3ctoAHMe OoT 1 CM OT ropHaTa CTPaHa Ha MoAJ10XKKaTa ca
N3MepeHn 2,4 MUINBONTA eJIEKTPMYECKMN NOTEHLMAN HA aHTeHaTa n YyectoTa ot 2,35
rmraxepua. 3a TOBa WM3NUTBaHe Ca OMAM HANIMYHM YYBCTBUTESIHN W3MEpPBATEJIHU
NHCTPYMEHTW, OTYMTALLM C BUCOKA NPELM3HOCT, KaTo Ca U3MO0A3BaHN CBbP3aHu C T.Hap.
KankoBMAHA [AWMNOJIHA aHTeHa. JOMbJ/IHUTE/IHW W3MEepPBATE/IHM WU3MNUTBAHUA C
eHeprnmHn NoasIoXKKM OT [BaTa TMMA C MOMOLLTA HA HACTOALWIMTE HAYYHW MeToau M
MHCTPYMEHTU Lile dbAAT ONMCaHM no-noApodHO MOo-HAaTaTbK B NydmnKaumaTa. Tesu
M3NUTBAHNA CbLLO [AO0KA3BaT ACHO 3HAYMMUAT noJsieBU edekT Ha eHeprumHute
NOAJNI0OKKM Bb3 OCHOBA H3a MHOXECTBO HadNOAEHMA W OMUTUM BbPXY HaW-pasIMyHMn
odekTu.

MHO0>KeCTBO NPUJIOXKEHUS HA eHepPrunHUTE NOAJI0XKKHU

Ka3aHO HaKpaTKO, eHeprumHuUTe NMOAJIOXKKN W OT ABaTa BUAA MMAT clegHuTe
XapaKTepUCTUKM Cropes NpUI0XEHNETO CK:

- Te ca AOHOPM HA OMODOTOHM 33 BUTAIM3MPAHE HA BeLLecTBa U cydCTpaTH, KAaKTo
N Ha PACTEHUA N XPaHU, Ype3 odorataBaHe C GOTOHM.

- C yBennuyaBaHeTo HAa OwuoenekTpuyeckoto nose Te nopodpaAsBaT
HebNaronpmMATHUTE YC/I0BMA HA MPOCTPAHCTBOTO Ype3 HeyTpasn3vMpaHe Ha
BpeAHUTE M CMYLLLABALLMTE BJIMAHWA, KaTO €/IeKTPUYECKM CMOT, U3/TbYBaHe OT
eKpaHuTe 1 Apyr1 noaodHM HaTOBapBaHMA.

- Te npoTMBOAENCTBAT Ha AenosApu3aumMATa KaTo HeyTpanusmpaTt narydHaTa
NIABa NONAPU3aLIMA Ha MaTepMannTe U N3KYyCTBEHUTE noJsieTa.



- [pwv BKapBaHe B NoYBaTa Te CbLLO Taka NoAodpaBaT NOYBEHUTE YC/I0BUA Ype3
peryivpaHe Ha ecTeCcTBeHaTa Nnoaspu3aums.

- To-KOHKpPeTHO Te pereHepupaT W eHepru3MpaT BOAATa B XWIMLIHUTE
MOMELLEHNS M M3BbH TAX, TbM KAaTO BOJATA € HAW-BAaXHOTO XPAHUTEJIHO
BeLLeCTBO 3a Hac.

- Te padoTaT, de3 Aa ce HYXAAAT OT AOMbJIHUTENIHA eHeprusa KaTto daTtepuun uam
CBbp3BaHe KbM eJieKTpryeckaTta Mpexa.

- ®OyHKUMOHMPAT 6e3 orpaHnyeHmne 1 des npekbCBaHe N He3aBUCUMO OT BPEMETO
npes AeHOHOLNETO.

Mo oTHoweHne Ha OanaHca, pe3ynTaTbT OT TAX € CNeAHUAT. eHepPrnnHuTe
NOANOXKN BUTANIM3MPAT M pereHepupaT 4pe3 cBoA noneBu edekT, npeaasaly
OMO0dOTOHM, KAaTO CbLUIEBPEMEHHO HEYTPANM3NPAT BCUYKM CMYLLABALLM MW BPEeOHM
nonesn edekTn, BKIOYNTESIHO BCAKAKBA BpeAHa nonaApusaums. TexHuAaT
OnaronpuaTeH edekT CcTUra TOJIKOBA JaJsieye, 4Ye [OPU pereHepumpa TpamHO
MeANKAMEHTWN NMpU NOCTAaBAHETO MM B 3aTBOPEH CbJ W MO3NLMOHNPAHETO UM BbpXY
€HepPrnnHa NoasIoXKa 3a HAKOJIKO MUHYTK, aKO Te3M MeANKAMEHTWN Ca U3rydumnam yacr
OT OEeNCTBMETO CM NOPAaAN CbXPaHEHWE B PalioH C NMPOMEHJINBO €JIEKTPOMArHUTHO
nose WA gpyro CMyLLaBauwo none. EHeprunHnTe noanoxkmn Tpadea odaye BMHarm aa
Ca NOCTABEHM B NPEANMHO XOPU3OHTAJIHO NOJIOXKEHME.

3a edukacHa ynorpeda nopnoxkute Hakakehl® Plus ¢ repmanun ce
NO3ULMOHMPAT TaKa, Ye CTPAHATA C eTUKETa A3 e OTrope, a Nopsioxxkute des
repMmanun (nopnoxxkm Hakakehl®) ce nocTaBAT cbc cTpaHaTa C eTUKeETa OTAONY.
Pa3dupa ce, nognoxkurte Hakakehl® Plus padoTaT u npu nocraBsAHe cbC CTpaHaTa
C eTUKeTa OTA[OoJly, HO ToraBa edeKTbT UM e MNo-caad. Mankute noANIOXKKM
Hakakehl® Plus 6e3 eTukeT (pasmep: 25 x 25 mm) MoraT Aa ce NO3UMLUOHUPAT OT
BCAKA CTPaHa.

BuHarm, Kkorato ctaBa BbMpoc 3a M300p HAa NpaBUJIHMA BWUJ NOAJIOXKKA, KaTo
HAaCOKAa MOXXe A3 Ce M3MOo/13Ba NPenopbkaTa BUHArn ga ce npeanovymTaT eHepPrumHnTe
noanoxkn HAKAKEHLe-Plus B cnyyanTe, Korato € HeoOXoaAMMO BUTA/IN3MPAHE N Ha
NMUTENHaTa BOJA W HANUTKUTE, KAaKTO M Ha XpaHuTe. NMpodnemMbT CbC CMIHATA NISBa
NoNIApN3aLmMa KaTo [OMbJIHUTE/IHO HaTOBapBaHe CbllO ce pas3pellaBa no-godpe oT
TO3M BWUA NOANOXKA. EHepruitnute noanoxkn HAKAKEHL® ca focTaTbyHO edeKTUBHM
0a  HeyTpanu3mMpaT  BCAKAKBM  CMYLUABALUM  BJMAHMA  HA  MPOMEH/IMBUTE
€/1eKTPOMArHNUTHM NOJIeTa N FreonaToreHHMTe 30HM Ha cMmylleHue. Pasdupa ce, B apyru
C/ly4aun CTEeneHTa MM Ha edpeKTMBHOCT 3aBUCM M OT TOBA KOJIKO AbJIr0 Ce M3Moa3BaT 33
~E€HeprnsmpaHe”.

Bb3MOXHOCTUTE 33 ONPOCTEHO MPUIOXKEHME HA EHEPrUNHNTE NOAJ0XKM, de3
HEeoOX0AMMOCT OT TEXHWYECKM MO3HAHWA, Ca AO0CTa pa3HooOpa3HuM. CbOTBETHUTE
MOJIOXKMTENIHN HAOMOAEHMA NPEenopbYBaT CIeAHUTE TMPUJIOXKEHNA, BbMPEKU 4e
OKOHYaTeJIHUTE ,Hay4YHM" [lOKa3aTeICTBa BCe MaK M3NCKBAT OOLLIMPHN N3C/1eiBAHNA:



B pHeBHaTa

Moa TenedoHn, TeNeBN30pKU, ayanNo CUCTEMU U APYrY eNIeKTPUYEeCcKn ypean 3a
HeyTpaZn3MpaHe Ha CMYLLABALLUNTE €/IEKTPOMArHUTHM NoJieTa.
MNoa MecTaTa 3a cafaHe 33 NOTUCKAHE Ha NOJIEBUTE CMYLLEHMS.

B cnasnHATa

33 33LLUMTa OT reonaToreHHM 30HM Ha CMYLLIEHWE M BpeAHa NoNapu3aums.
Moa paanodyanMnHMKA 33 3aLMTa OT e/1eKTPOMArHMTHO NoJie Ha pa3celiBaHe.

B KyxHATa

MoA BCAKAKBM e/IeKTpMUYEeCKN Yypeau, BKAUYMTENHO XAaanaHnum n gpursepu, 3a
33LUMTA HA CbXPaHABAHUTE XPaHM OT CMYLLABALLM €N1eKTPOMArHUTHN BJIUAHUA U
BpeAHa nosiapusaums.

Moa cbaoBe C XpaHa npean n ocodeHo cie roTBeHe, KakTo 1 nog dyTuakn ¢
HanNnUTKNM M Kynn C MJ0JAOBe 3a MO-AbJIr0 3anasBaHe Ha CBeXxecTTa u
XPaHWUTE/IHATa CTOMHOCT Ha NJiooBeTe.

3a 3abaBAHe Ha FTHWIOCTHUTE NPOLECH NPy NI0JA0BETE U XPaHUTE KaTo LAO.
Moa, dunTbpa 3a BOAA 3@ eHepru3MpaHe Ha BOAATA Ype3 HeyTpasin3npaHe Ha
BpeAHaTa noasapusauma.

Moa ueHTpasHaTa BOAOMNPOBOAHA Tpbda M MOA TEKYLNA esieKTpoMep 33
€IMMNUHNPAHE HA CMYLABALLMTE BJINAHMA, BKJIIOYNTEJIHO HeMnpaBWJIHATA
nonapusaums.

Ha padoTa

Moa KoMMoTbpa WMAM MOJA MMLIKATa C JiABa MNOJApM3aLUMA, KAaKToO M Moj
MOHWUTOPA M BCUYKM OCTAHANN eJIeKTPUYECKU WU e/IeKTPOHHN YCTPOWCTB3,
BKJIlOUMTENIHO TenedoHa 1 pakc-anaparTa.

Moa cepankaTa Ha opurC-CToN1a Ha KoJiena 33 PUATPUPAHE Ha eHepruaTa.

KaTo cToiKa 33 MeAMKaMeHTW, XOMEeOoMNaTUYHN NpenapaTu, LUBEeTHN eCeHLMn U
eTepuyHM Macsia 3a pereHepupaHe 1 noaodpsaBaHe Ha TexHUTe edeKTw.

B MOTOpPHM NpeBO3HMU CPeACTBa

Moa cejankuTe 3a 3alUMTa OT CUJIHOTO €/1eKTPOMArHUTHO JibYeHMEe Ha
3ananuTenHata ypenda Ha JABMraTens M Ha OCTAHAJIOTO eJIeKTPUYecko M
eNleKTPOHHO odopyaBaHe.

33 AOMaLLHUTE NrdMuHU

KaTto noasioXXka Ha MACTOTO 3a CMaHe Ha HAKOW AOMALLHM oduMum 1 3a
KynuTe UM 3a BOAa M XpaHa.

Moa akBapuyMa WAW TepapuyMa 3a HeyTpasM3vMpaHe Ha CMyLaBaluTe
€/1eKTPOMArHUTHMU BANAHWA Ha €eNeKTPUYeCcKOTO OCBeT/IeHMe, nommnata u
oTOMJIEHMETO.

3a cTanHUTe pacTeHusA

KaTo cToika 3a BCAKO CAaKCMMHO pacTeHMe 3a CTUMYJIMpaHe Ha pacTexa,
LubdTeXa N BpeMeTo A0 pasubdBaHe C yAb/KaBaHe Ha XMBOTA HA pacTeHNETo



M CblieBpPEMEHHO noaodpABaHe Ha YCTOMYMBOCTTA My Ha HednaronpuaTtHu
YC/I0BMA HA CBET/IMHA MPEe3 €CEeHHUTE U 3UMHUTE Meceuyn W Ha CMyLlaBaluuTe
BJINAHMA B MOMELLEHNETO.

B rpagMHaTa, B 3eMeA,es/IMeTo M roOpCKOTO CTOMAHCTBO

3a pereHepupaHe Ha Mo4yBaTa Ypes MoCTaBAHE Ha MOAJIOXKUTE BbB BJIaXHATa
3eMfAl B XOPM30HTAJIHO NOJIOXEeHNEe. Bb3MOXHO e NpuaoXeHne 1 Ypes HAKOJIKO
NoAJ/10XkKn eHa [0 ApYyra C MOCTOAHHO Pa3CTOAHNE MeXaY TAX.

33 pereHepupaHe Ha OONHM pacTeHMAs W OpbBYyeTa MpW MOCTaBAHE HA
NoAJIOXKNTE HEeNoCpeACTBEHO A0 TAX.

3a AodmUTHKA

KaTo noasoxka Ha MACTOTO 3a CNaHe Ha XWBOTHMTE W1 3a KynuTe UM 3a BoJa U
XpaHa.

3a nogodpsABaHe Ha KayecTBOTO Ha TpeBaTa M Apyrv dypaxkHU pacTeHusa 1 3a
YyCKOpABaHe Ha pacTexa MM 4ype3 nogodpsABaHe Ha No4YBaTa M KOPUTMpaHe Ha
NoNApM3aLMATa Ypes 3apaBsaHe Ha NOAJI0XKKMTE B noyBaTa (BX. No-rope).

B XpaHUTe/IHO-BKYCOBAaTa NPOMULLUJIEHOCT

Ha AbHOTO Ha KyTUM 3@ TPAHCMNOPTUPAHE M CKJIAA0BM NOMELLEHNA 33 XPaHu OT
BCAKAKbB BWA, M CBbP3aHUTE C TAX MaTepuannm 3a HeyTpasnm3nmpaHe Ha
CMYLLLABALLMTE BANAHMA, BKJIIOYMTENIHO BPeAHATa NOJAPM3aLMA, U 38 MO-AbJro
3ana3BaHe HAa XXM3HEHOCTTa M CBEXXEeCTTa Ha NPOAYKTUTE.

Moo BCAKA MalUMHA 3a npepadoTka M OMakoBaHe 33 HEeYTPa/iM3MpaHe Ha
CMYLLABALLMTE €IeKTPOMArHUTHU BAVAHUA C BpeAHa Noaspm3aLms.

B Nnpou3BOACTBOTO Ha NPUPOAHM JIEKapPCTBEHU CPEeACTBa

MpUNoOXeHMeTO € WAEHTUYHO KAaTo TOBa B  XPaHUTE/IHO-BKYCOBATa
MPOMULLJIEHOCT MO  OTHOLUEHME Ha MPOW3BOACTBOTO, OMNAKOBAHETO,
CbXPaHEHNETO W TPAHCMOPTUPAHETO, HO TPAOBA Ja ce B3eme Noj BHMMaHue
ollle Mo-BMCOKaTa YyBCTBUTE/NIHOCT Ha MpoaykTuTe. ToBa Ba)u ocodeHo 3a
edbekTa Ha BpeAHWUTE CMYLLEHWA, HACTbMNBALLM MeXAY XOMEOMNaTUYHM W
pacTUTENHN npenapatn noja pasnnyHa <¢opma, Npu MOCTaBAHETO UM B
HenocpeacTBeHa 6/M30CT. BpeaHaTa nosiApu3auma oka3Ba CMJIHO OTCnadBally
edeKkT BbpXy NpUPOAHNTE NeKapCTBEHN CpeACTBa.

FOpHUTE NPUMMEPM 33 Bb3MOXHUTE TMPUJIOXKEHWA MOraT [a ce paswunpar

3HaunTeNHo. HoBuTe Ha&)’llO,D,EHVIFI M OMUTUN MOraT Aa NOKaXaT AOMbJ/IHNUTE/THUN MOJI3N.



EHeprMﬁHMTe MNOAJNNTOXKKN U TAXHOTO N3NUTBAHE U U3BMeEepPBaAHe

Pa3finyHMTe N3NNTBAHUA C eHeprnnHuTe noanoxkm HAKAKEHL® n HAKAKEHL®-
Plus 130010 He ca U3BbPLUEHN MPUOPUTETHO C METOAUTE HAa paAMecTe3naTa, KakTo
Beye delle cnomMeHaTo no-rope. B Hayanoto odaye ToBa Ca €AMHCTBEHUTE HAJINYHU
MeTOoAM 33 onpejesiaHe Ha AACHATa WKW NABaTa eHeprurHa noaapmsaumsa, Tbi KaTo
BCe Olle He Ca Ha/inLe CaMOOTYMTALLMN Ce U3MEPBATE/IHM MHCTPYMEHTM 3a Tasun Len.
Beye e mn3BecTHO odaye 4ye B HAKOW yHMBepcuTeTn B JlaneyHua M3ToK Bevye ce
N3BbPLUBAT HAKOW NMpoLeaypy 1 U3NUTBAHMA B NMpoLec Ha pa3padoTka, KaTo LenTa e
[a ce pa3padoTv NMpakTUYHO eJIEKTPOHHO YCTPOMCTBO, KOETO [la € B CbCTOAHME A3
CNYXW KATO VYHMBEpCasieH WHAMKATOp Ha nonapusaumarta. Cnep  ycrnewHo
NPUKIOYBAHE HA Ta3M M3C1eAoBaTesNicka M pa3BoMHA [EMHOCT, MoXe Ja ce
npeanosioXun, Ye TaknMBa YCTPOMCTBA Lle Ca HA PasmnosiokKeHMe M B Ta3M 4YacT Ha
3anaZiHMA CBAT, 33 A3 MoXe C Tax Obp30 M CUTYpHO O3 Ce onpenesia OCHOBHATA
XapaKTepucTMka Ha nosesute edekT U ,U31byBalIMTE” BelwecTBa, KaTo TOBA
BKJIFOYBA XPAaHMTE M JIeKApCTBATa, Tbi KAaTO onpeaesiIsHeTO Ha Ta3n XapakTepucTmka e
OT roJIAMO 3HaYeHMe 3a HaLlKMA XXMBOT M HALLEeTO 3paBe.

M3NUTBAHUATA C €HEepPrumHU NMoaJI0XKKK, KOUTO Ca OMUCAHU CbBCEM HAKPaTKO
TYK, 3ae[HO C pe3y/iTaTUTe OT TAX, Cé OCHOBABAaT Ha NoApPOoOHMN AOKN3AM OT MecCTaTa,
KbAETO Ca U3NNTBAHMU, T.€. PA3/IMYHU UHCTUTYTK, NadopaTopum, eKCrnepTy 1 NPakTUKMU.
Konna oT ekcnepTHMTE CTAHOBMULWIA W MPOTOKOJIUTE OT M3MNUTBAHMA, MOCOYEHWN B
CNUCHKA B NPUIOXKEHMETO KbM HacToALWATa NydiMkauma, Morat Aa ObaaTt noJsiy4eHn ot
pefakTopa CcpeLly CyMa 3a NOKpMBaHe Ha pa3xoaunTte. KakTo delle cnomMeHaTo no-rope,
€HePrmnHUTE NOAJIOXKKN He Ca MpeAHa3HaYeHW 33 TMNpUIOXKEHME BbPXY Xopa.
N3BbpLUEHNTE W3NUTBAHUA OT TO3W BMA C MOJIOXKMTEJIHW pe3yaTaTM Cce OCHOBaBaT
eJMHCTBEHO Ha MeANLMHCKN peLlleHMs OTHOCHO TO3M BUA NpuUoXeHune. Hactoawmre
pe3y/ITaTh OT M3MEPBAHNA Ce€ OTHACAT OTYACTM 33 MO-CTapy AM3aNHWN HA eHeprumHuTe
NOAJIOXKM M NPOAYKTU C pa3/InyHa CTPYKTypa.

M3BbPLIEHN CA WM3NUTBAHUA C eHeprumHute noasnoxkm HAKAKEHL® nop
HadoJeHneTo Ha ekcnepTa u npodecop no reoduosorna A-p Kapn Yndnakep upes
M3MN0JI3BaHe HA CMeLnasiHu MeToAM Ha paAvecTe3vATa W NPU KOHKPETHU YCIoBUA,
onpeneseHn oOT eKcnepTuTe. 3a Ta3n LUeN € W3MNO0JI3BaH BUCOKOYYBCTBUTE/IEH
dMoceH30p Ha KOHAeH3aTop Ha ¢u3mka EpBuH LLlymaxep, YMATO HOBA CcMCTEMaA Ce e
JOKa3BaJsla MHOTOKpaTHO B MpakTukaTa. TOBa € T.Hap. eAVMHWYHA pagmecTe3nyHa
Npbyka CbC CBOOOAHO JtoNeell, ce Kpar, YANTO MasIKu KOHAEeH3aTopu npean3BnkBaT
YCWIBAHE Ha MMMYyJica NpU BCAKO CNyCKaHe Ha pagMecte3MyHata npbyka. To3u
YyBCTBUTEJIEH MHCTPYMEHT € 0coOeHOo NoaxoaAaLl, 3a onpeaesiaHe Ha AACHA WK NABa
noNApmu3auMa Ha rnoJsieTata WM ,M3nbyuyBalWM” BelLecTBa, KOeTo, KakTto Oeue
CNOMEHATO NOo-rope, e ABJIeHME C ro/IAMO 3HaYeHMe 33 OMa3BaHe Ha 3[1paBeTo HW.

Mo BpeMe Ha TOBA M3MNUTBaHe C HMOCEH30P Ha KOHAEH3aTOP OCHOBHUAT MOMEHT
e ornpejensAHe Ha AEKCTPOrMpauMAaTa WaW JIeBOrMpaumAaATa Ha Nonapm3aumnaTa Ha
N3NUTBaHNTE NpeaMeTU N MHTEH3MBHOCTTA Ha TOBAa ABJieHNe. Ta3n MHTEH3UBHOCT ce
NpoABABA B NMPOMEH/IMBUA pa3Mep Ha BCEKM AMAaMeTbp Ha KPbroBOTO BbpTEHE HA
CeH30pa, M3MepeH B MuanmeTpu. Kakto Oewe o00ACHEHO, N1eBOrMpauuATa Ha
NoNAPM3aLMATA Ce CYMTA 33 BpeAHa He CaMO 33 HalleTo 3[paBe, HO M 3a BCUYKMU



OMONOrMYHN XapMOHWNYHN ABNEeHMA. [Mo-40y e NnpeAcTaBeHa Masika 4acT OT rosieMus
OpOW Ha/IMYHM pe3yaTaTh OT U3MEPBAHUA:

JleBormnpaumn | ekcrpormpay,

f na
YewmMAHa BOAQ, 3aTOMJIeEHA B  eJleKTpu4ecku 100
TeHOXEpK
Kakto npn N2 1 cnepn nocraBsHe Ha €HEpPrumHaTa 90
NOAJIOXKKA N0 eN1eKTPOMEepPa Ha XUANLLETO
JomaTun oT SMoN0rMyHo 3emMegenue 93
KakTo npun N2 2 cnen cbXxpaHeHue B XJ1I3ANJTHUK 33 ABa 130
yaca
Yawa CTyaeHa BOAA oT odlecTBeHaTa 10
BoAOCHadaMTeIHA MpeXa
Kakto npn N2 5, HO cnieq neT MUHYTU TpeTUpaHe C 130
NTbY4EHUNA Ype3 eHepPrnmHaTa NoA10XKKa
Kakto npn N2 5 cnen nocraBsiHe Ha €HEPrumHaTa 120
NOANI0XKKA MoJj, enekTpo3axpaHBaHeTo B O/IN30CT A0
e/sleKTpoMepa
BuonormnyeH Top 3a pacteHus 130
Brnonorm4Ho n1ekapcTeo 80
Opyro d1os1I0rMYHoO N1eKapCcTBo 130

Pe3yntatnTe OT M3MEepBaHMATA Ype3 Te3n N3NUTBAHMA CbBMNAAAT MOYTU N3LANO
C MOJIyYeHUTe Ppe3yaTaTth 4Ype3 ApyrM W3NUTBAHMA WM N0 eMNUpUYeH MbT C
Pa3J/INYHUTE U3NUTBAHW NpegmMeTu.

B nHcTnTYT B JInHaeHOepr (JoneH Mdanu) e N3BbPLUEHO HAYYHO M3C/1eaBaHe ¢
BMCOKOYYBCTBUTENIHM OMOENEKTPOHHN N3MEPBATE/IHM YCTPOMCTBA. [10 BpeMe Ha ToBa
n3MepBaHe e MpuJIoXeH HOB TN M3MepBaTesIHa CMCTeMa, HapedyeHa REDEM, koAaTo e
B CbCTOAHME A3 MNOCOYM C rosiAmMa CTerneH Ha CUTYPHOCT HaJIM4YMEeTO HA aKTUBHMU
KOMMOHEHTN B XOMEOMNAaTUYHM JieKapCTBa C BMCOKA MOTEHUMA, KOUTO BeYye He
CbAbPXAT HWUTO eaHa MOoJieKysla OT MbpPBOHAYaJ/IHOTO BeLeCcTBO, OT KOeTo ca
nosny4yeHn. M3BecTHO e, 4Ye Te3n NeKapCTBEeHW CpeacTBa Beye He [encTBaT B
OMOXMMUWYHO OTHOLLUEHME, a 4pe3 CTPYKTYPHO 3anamMeTeHata uHbopMauusa 3a
NMbPBOHAYa/IHOTO BELLECTBO, KOATO € Bb3MOXHA Nopaan ¢akTa, Ye TeYHOCTTa-HoCuTen
nMa namet. Korato nHPpopmaumaTa ce NpexBbpan KbM KJETKMTE Ha TAJIOTO Ha
NauMeHTa, elIeKTPOHUTEe, KOUTO MOraT Aa Ce CbXPaHAT, CbC CUIYPHOCT OTHOBO LWe
M3NMrpanT pellaBawla pons. B Tasm Bpb3ka ¢peHcknatr ¢usmnk XaH E. LLapoH
npeacTaBA HAKOM MHTEPECHM OTKPUTMA B KHMraTa cm ,JyxbT HA MaTepuATa”, B KOATO
TOM ONNCBA €/1IEKTPOHBLT KAaTO HOCMTE HA AyXa.

HemMckoTo cbkpaweHne REDEM o03Ha4vaBa cnctemMa 3a M3MepBaHe Ha K/IMMaTta
33 3aTUXBaHe Ha Pe30HAaHCa M M3paBHABaHe Ha 3aTMXBaHeTO. ToBa e CnUcCTeMma,
CBbP3aHa C YNTPArosiemMma CNekTbp OT YeCcTOTM Ha ,M3JbyBalmnTe” BelLecTBa, Ype3
KOATO Ce M3MepBaT M M300pa3ABaT YECTOTUTE, CbXPAaHEHM B CreumasiHa TeYHOCT —
HocuTen. TexHn4yeckn nornegHaTto, npouenypata REDEM padoTu ¢ Hanb/IHO 3apeaeHn
aKyMyslaTOpHM ocuunatopy ¢ odlla yectoTeH 0OXBAaT OT HAKOJIKO KWIOXepua Ao




HAKONKO ruraxepua. o ™MomeHTa npoueaypata REDEM Beye e pokasana
NPaKTUYECKOTO CY MPUJIOXKEHWNE 33 PELLABAHE Ha MHOXECTBO NpodsieMn 1 3a4aun B
obnactra Ha papMauUmnATa U NPOMULLIEHOCTTA.

Mpu npoBexaaHe Ha u3cneaBaHeTo REDEM npodute OT TEYHOCTTA — HOCUTEN,
M3M0J13BaHa 33 N3C/Ie[BaHe Ha YeCTOTUTE OT eHeprunHmTe noanoxkn HAKAKEHL®, ce
CbCTOAT OT MpeyncTeHa BoJa ype3 anapaT Seradest. B nocnepBawm n3cieaBaHuA
33eHO C NpevYMcTeHaTa BoAa Ype3 anapat Seradest ca M3non3BaHM 1 Npodu OT Apyru
BOAM, KaKTO M OT Pa3/IMYHM CMECMK HA Te3un Boaun. Bcaka oT npoduTe e NocTaBeHa BbpXyY
€HeprumH1UTe NOAJIOXKKM 33 nNepuop OoT 5 MMHYTU M e NOAJIOKEHA HAa M3MepBaHuA
npeau n cnep Toea. Pesyntatnte oT BTOPOTO M3MEpPBAHe OTYACTM NOMNaAAT TOJIKOBA
BMCOKO B CKaJ1aTa, Ye OTYNTAHETO MM Ce 0Ka3Ba HEBBb3MOXXHO. KaTo Usa10 n3mMepeHuTe
CTOMHOCTM Ce OKa3BaT MNOBULLEHNA HA MMMYJICHOTO HAMNpPEeXeHNe, KOMTO, N0 AYMUTE Ha
n3cnenBalmTe, ,0TroBapAT TOYHO Ha M3NCKBAHMATA 33 NOTEHLUMpaHe".

NMHbopmMaumaTa BbB BogHMTE Npodn, CBbp3aHa C YeCTOTaTa, KOATO Mopagu
HMCKOTO €HEPrUMHO CbAbPXXAHME BEYEe HE MOXelle Aa Ce OoT4yeTe ACHO AOPM M 4ypes3
npoueaypata REDEM, ce noaABW KaTo N3MepBaTesIeH CTb/1O B OTYMTALUMSA NHCTPYMEHT
cnen MNPWUIOXKEHME HA EeHeprumHuUTe MNOANIOXKKM, KaTo odWoTO KOJINYeCcTBO
nHPopmMaLMA ce YBEINYM HecenekTUBHO. TOBa YBEJIMYEHWE € ONWCAHO KaTo
NnoTeHUMpaHe, ,3aW0TO, KAKTO r1acn NpoTOKO/bT OT U3NMUTBAHETO, pe3ynTaTtute oT
NOTEHUMPAHETO Ha HWUCKW MOTEHUMM 4Ype3 CpefHn OO BMCOKM MOTEHUMWM MOKA3BaT
CXOAHM XapaKTepucTnkun. Tasn peakums € yanBmTesiHa Han-Beve 3al0TO NOBTOPHUTE
OTYMTAHMA [ABAT KAaTO Pe3y/TaT CbLUMTE Bb3NPOU3BOAMMUM CTOMHOCTU. BpemMeHHOTO
NocCTaBAHe BbPXY EHEpPrumHUTE MNOAJIOKKM BOAM OO TEe3NM HEeOYakBaHO BUCOKMU
pesyntatn.”

C eHeprummHuTe NOAJIOXKKM Ca M3BLPLUEHN WU HAONOAEHMA, CXOAHM Ha Te3u
pe3ynTaTh OT U3NUTBAHWUA, U B APYrM CJly4yaun, KOrato Hanpumep B odwwmsa ciyydanm ce
OTYMTaA YBE/IMYABAHE WJIN CbOTBETHO peakTUBMpPaHe Ha SieKapcTBeHnTe npodwuan. Mo
BpeMe Ha Te3u npoueaypu 1eKapCTBaTa, CbXPaHABAHM B HEOTBOPEHM KYTUM, CbLLO Ca
NOCTaBEHN CAMO BbPXY EHEPrNMMHUTE NOAJIOXKKM 338 HAKONIKO MUHYTK. C noaxoaawmTre
M3CnedBaHMA Ce  MOosyYyaBa CWJIHA  AeKCcTporupauua  Kato  dnaronpuaTeH
JOoNMbJ/IHUTENEH pe3ynTaT B C/lydanTe, B KOWUTO J1IeKapCTBaTa MNbPBOHAYA/IHO (A
NOKa3aJin He)KeJslaHa J1IeBormpauuna Ha nosiapmlaymaTa.

OT4yeTeHUTe pe3ynTaTh OT U3NUTBAHNATA Ype3 REDEM noTBbp>XAaBaT HAaNbJIHO
N3/I0KEHUTE MO-rOpe OnNUTKU M HadNAEHMS 3a aKTMBMPAHE Ha BellecTBaTa 4ypes
€HeprumHnUTe MOANIOXKKN, HE3aBMCMMO [a/In CTaBa BbMPOC 3a BOAA, J1eKAPCTB3,
HaMUTKMU WM XPaHU KAToO UANO. B Ta3n Bpb3Ka Ce OKa3Ba Bb3MOXHO [OpW Aa ce
HanpaBun HAdNOAEHNE BbpXYy WHTEPECHOTO fIBJIEHME, NMPW KOETO HeyTpasiHa BOAA
NOr/iblLa N CbXPaHABa MHPOPMALMATA, CBbP3aHA C YeCToTaTa, 33 A3AEHO /1IeKapCTBo,
cnep Kato ABeTe BelecTBa Ca MOCTAaBEeHW efHO BbpXy APYro Ha enHa eHeprumrHa
NOAJIOXKKA CAaMO 33 HAKOJIKO MMHYTW. TOBA OT CBOA CTPAaHAa CbLLO TaKa NOTBbPX/aBa
CNOCOOHOCTTA HA Pa3/IMYHM TEYHOCTWN Aa odpa3yBaT MaTpMLA, KaTo BOAATA B YACTHOCT,
KaTO BEPOATHO pellaBall, GaKTOp € HEMHOTO CbOTHOLUEHME MeXAy MOJeKYy/IM W
KPUCTaJIHU peLueTKu.

OnucaHuTe TYK pe3yaTaTv OT M3nNMTBaHMA 4Ype3 REDEM 3a cbuwiecTtByBaw,oTo
cOoOCTBEHO M3/TbYBaHE Ha eHeprunHuTe noanoxkn HAKAKEHL® nosiy4aBaTt MHTepecHo
NOTBbPXAEHNE OT Ollle eHO M3C/ie[lBaHe Ype3 TeXHUKWN 33 odpasHa AMArHoCTUKa,
M3BbPLUEHO B MHCTUTYT 33 M3C1eaBaHe Ha KavyecTBoTo B Aunepu. OCHOBHATa 334a4a



Ha TOBa M3C/Ne[BaHe € [a YCTaHOBW WM3/bYBAHETO Ha (POTOHM OT EHeprumHuTe
noanoxkn HAKAKEHL®. OcBeH TOBa, No BpeMe Ha TOBa M3C/eABaHe Ca N3MoJ3BaHu
BMCOKOYYBCTBUTE/IHM W3MEPBATE/IHN MHCTPYMEHTW, KaTo 3a ¢oToAeTekTop €
n3nonsBaH ¢otoyBennunTeneH npeodpasysarten tmn EMI 9553 QA ¢ eneKTpoHMKa 33
eNHNYHO npedpoaABaHe Ha $oTOoHUTE. [To BpeMe Ha TOoBa M3C/ieBaHe OTHOBO MO
Bb3MPOM3BOAMM HA4YMH ce HadngaBa COOCTBEHO W3/TbYBAHE OT EHeprumHuTe
NOANOXKN. B paMKnTe Ha KOHTPOJIMPAHMA CNeKTpasieH 00XBaT Ha AbJ/IKMHUTE Ha
BbJ/IHATA M3/TbYBAHETO HAa GOTOHW OT EHEepPrumHUTE MOAJIOKKM € C AbJ/IKMHA Ha
BbJIHATa HaZ 700 nm (HaHOMeTpa).

B 3aknto4yeHne Mmoxxe Oa ce COMEHEe M M3NUTBAHE C EHEPrnMHNUTE NOOJT0XKKMW
HAKAKEHL®, koeTo ce OCHOBaBa Ha CbBCEM HOB MeToj. TO3M MeToJ[ MNOKa3Ba
Bb3ENCTBMETO HA €HeprumTe U APYrn areHTM Bbpxy BOAATa BbB BUAVMMW LBETOBE.
To3u MeToA e pa3padoTeH oT n3odpeTtatens Metep-Muxaen MNarndep n e NnaTeHTOBAH
B lepMaHma oT 1994 .

Mpn TOBa M3NUTBAHE C ONTUYHU MHCTPYMEHTMN C MbJIHA Bb3MNPOM3BOSMMOCT HA
pe3y/TaTuTe LesiTa OTHOBO € A3 Ce onpeaeny Aasan n A0 KakBa CTeNeH eHeprunHuTe
noanoxkn HAKAKEHL® oka3BaTt eHeprmveH edpekT Bbpxy BOAHATa cpea. 3a Tasu uen
Ca B3€TM BOAHM NpodU, KOUTO Ca U3JI0XKEHWN HA B/IUSAHNETO HA EHEPIrUNHUTE MOAJI0XKKN
HAKAKEHL®, Bcaka 3a nepmnog, oT HAKOJIKO MUHYTKU. Ypes TO31 HOB MEeTO/, Ha MOo-KbCeH
eTan 33 CpaBHEHMEe Ca HamnpaBeHM LBEeTHW pa3nevyaTtky Ha HeodpadoTeHaTa BOAa,
KaKTO M MO-KbCHO Ha ,,00/1b4eHaTa” BoAa. MonyyeHnTe n3odpa>keHna NokasBaT ABHU
pPasIMuMa Mexay LBeToBUTe MoAesim Ha odpadoTeHuTe M HeodpadoTeHnTe BOAHMU
npoow.

B pe3tomMeTo Ha OMMCAHMETO Ha M3NMUTBAHETO Ce MOTBbPXAABa, yYe cnopen
meTtoaa Ha [dandep, M3non3BaH nNpuM eHeprunHuTe noanoxkm HAKAKEHL®,
NIYMUHECLUEHUMATA Ha EHEPIrMUHUTE NOAJI0XKKM MOXe A3 Ce NMOoTBbpAM Bb3 OCHOBA Ha
OT/INYNTEJSIHUTE XapaKTepPUCTUKKN, BUANMKW B LIBETOBUTE MoJenn Ha odpadoTeHaTa u
HeodpadoTeHaTa BoAa. B Ta3m Bpb3ka NOCOYEHUAT eDeKT HA EHEPruMHUTE NOAJIOXKKMN
BbpPXY BOAHNTE NpodM € onncaH KaTo Bb3OyXAaHe Ha KUHEeTUYHA eHeprmsa BbB BOAATa
ype3 ,BbTpelleH d¢oToenekTpnyeckn edekr”. 3ak/4YeHMeTo B JA0K13ga  OT
N3NUTBaHETO €, Ye edeKTUBHOCTTa Ha eHepruinHuTe noaoxkn HAKAKEHL® no
OTHOLLEHME Ha M3/TbYBaHATA OT TAX €Heprma ce NposaBaABa M 00ACHABA ACHO cnopes,
nodpe ycTaHOBeHWUTe npaBwWsa Ha AapeHaTa Pu3nka. JONb/IHUTE/IHN KOMEHTapu m
NHPOPMALIMA OTHOCHO E€HEPrnumMHNTE NMOAJIOXKKN M TAXHATA ,,dM3NKa" Ca BKJIIOYEHU B
LMTMPAHATa /INTepaTypa N eKCrnepTHUTE CTaHOBMLLA, MOCOYEHN B NMPUIOXKEHNETO KbM
HacToALwaTa nydamkauma.

BbaeLoTo NpuaoXeHMe Ha ABaTa TMNA eHeprnHn noanoxkm HAKAKEHL® cbe
CUTYPHOCT LLie fioBeje 0 HOBU OTKPUTUA N HaON04EeHNA, KOUTO MOraT AOMb/HUTENTHO
[a YBEeINYaT TAXHATa Nosie3HOCT. 10 TO3M Ha4YNH eHEPrMNHUTE NOAJI0XKKM dMxXa MOrn
CbLLO TakKa A3 NMOMOrHAaT 3a NOCTUraHe Ha HeodXxoAMMaTa NpPoMAHa B OCTApesinTe U
M30CTaHANN Bb3rsieaun, Cnopes KOMTO XMBOTbT B KpalHA CMETKA He e HWULWLO ApYro
OCBEH MPOAYKT Ha MAaTepuasIHOCTTa Ha OnoxmmumyHmTe npouecn. OT gocTa Bpeme
HaCaM M3BECTHW YYEHM OT UAJ CBAT Ce€ CTPEMAT KbM HOBM XOPM3OHTU U TBBLPAAT, ye
HEMaTepUaZIHUTE U XOJINCTUYHMU MNoJsieBN edeKTN Ca B OCHOBATA HAa BCUMYKM XXMBWU
CblUecTBa. EAMH OT Te3M y4eHn e aHrNMYaHnHbT PynbpT Wengpenk. Ton TBbpAK, Ye
MPU BCUYKM XMBM CbLUECTBA Ca Ha/vLe HeBMAMMMU ,MOpdOreHeTUYHU noseta” —



~MopdoreHeTUYHM NoneTa”, KOMTO Ha MPAKTUKA CbAbpPXKaT B cede Cn 1 eNleMeHTHTE 33
NoCTUraHe Ha 3gpase v dnaronosyyme.
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