IIportecThl M podIeMbl MOOWIbLHOM cBsI3U S5G

OO01IecTBEHHOCTh 00ECITOKOEHA BHEIPEHUEM TEXHOJIOTHN 5SG — MOOMIIBHOM CBSI3M UCTIOIB3YIOMIUX
HOBBIN JHMAMa30H CBEPXUYaCTOTHBIC MUJIIMMETPOBBIC AJICKTPOMarHuTHeIe BOJIHBL. SG (ot anri. fifth
generation — «IATO€ MOKOJICHHEY) - B OTIIMYUE OT MPEKHUX HUCIIOJIb3YEMBIX paHee BUIOB MOOUIBLHOM
CBSI3M OTIMYAETCs OOJiee BHICOKOM YaCTOTOM CHUTHAJIA, UTO oOecreunBaeT Oolee
BBICOKYIO MPOITYCKHYIO CIIOCOOHOCTH 110 CPAaBHEHUIO C TEXHOJIOTUSAMU
mpenbayuMi, K npumepy 4G, 1.e. ynydmaer padoty MuTepHeTa, u qaxe
MO3BOJIET NIMPOKO BHEIPUTH TEXHOJIOTHH 10 HCIOIb30BAHUIO MACIITAOHBIX
CUCTEM KOMMYHUKAIIMU MEXIY YCTPONUCTBAMHU, TaK Ha3bIBAEMbI "HHTEPHET
Belel" - B3aUMOJICHCTBUE JICKTPOHHBIX U3JEIHH IPYT C APYroM 0e3 ydacTus
yenoBeka. HecMOTpsi Ha oueBHIHBIE IPEUMYIIIECTBA MOOMIBLHOMU CBsI3U SG OHO
CIPaBEIMBO BCTPEUEHO HACTOPOKEHHO U JIaXKE BBI3BIBAET MPOTECT Y
0011IeCTBEHHOCTH. MOKHO B 3TOM yoenutcst mocMoTpeB posuk "5SG HAUAJIOCH
bynsre OCTOPOXKHBI" Ha YouTube https://youtu.be/OyyZuO6L1IVA
JleficTBUTEIHHO €CTh JIBa IMYHKTA, 10 KOTOPBIM HET SICHOTO OTBETa, KOTOPOE ObI
YIOBJIETBOPSIIO OOLIECTBEHHOCTh, HA00OPOT ATH J1BA IIYHKTA MOPOXKIAIOT MIPOTECT
IIPOTUB 3TOU TEXHOJIOTUH, ITO:
1. Bo3neiicTBre Ha 310POBBE JIOJICH M SKOJIOTUYECKUE TTOCIEACTBUS IJIsI IPUPO/IBI.
Bo3nelicTBue 31€KTpOMAarHUTHOM BOJIHBL, U3JIyYEHHS HA IIPEAMETHI U3BECTHBI BCEM,
K IIPUMEpY, 10 BO3JACUCTBUIO €€ HA OPTaHWYEeCKUE BEIIECTBA, MPOAYKTHI TUTAHUS
MIPU IPUTOTOBJICHUH WJIM HArpeBa MUIIHM B MUKPOBOJIHOBBIX M€YaX WU UX
Ha3bIBAIOT emi¢ MUKPOBOJIHOBKH, CBUY (CBEepXBBICOKOYACTOTHBIC) Ieun. B
MHUKPOBOJHOBKAX UCIOJIb3YIOT U3TyUYE€HUE SJICKTPOMArHUTHON BOJTHBI
JIEIMMETPOBOTO Arana3oHa (00brdHO ¢ yacToTou 2450 MI'1). OTMeTHM, YTO P HAYYHBIX
UCCJIEI0BAHMM, K IPUMEPY, IpOBeIeHHbIE B NTHCTUTYTE 3KOJIOTMH Y€JI0BEKa YKa3bIBAIOT HA TO, YTO MHUIIIA,
npurotoBieHHas B CBY meun, MOKeT ObITh OMAacCHOM TSt 3A0pOBBA. [103TOMY peKOMEHAYIOT
HCII0JIb30BAaTh NIEUb TOJIBKO JJIS «pa30rpeBa y»Ke roToBoi ezl (Ha 1-2 MuHyTHI BKItoueHus). 1 to -
TOJIBKO JIJISI B3POCIBIX U KaK MOKHO peke» (Poccuiickas rasera http://www.rg.ru/2012/09/13/pischa.html). [Todemy
MO3KeT ObITh onacHoi numia? [ToToMy 4To B mpoiiecce HarpeBa, 00JIydeHus, B IPOAYKTaX BO3MOKHBI
M3MEHEHUs CTPYKTYPBI MOJIEKYJ, 00pa30BaHUs OMACHBIX CBOOOIHBIX paaukanoB. [Torpedbnenue 3tux
MPOIYKTOB MOXET Pa3pyLIUTEIbHO JEHCTBOBATh Ha OPTraHU3M.
B MoOUIIBEHOM CBSI3U TaK)Ke UCIIONIb3YETCS JIEKTPOMAarHUTHOE U3TyYCHUE,
KOTOPOE YK€ JIEUCTBYET HE Ha MUILY KaK B MUKPOBOJHOBKAX, a
HEMOCPEJACTBEHHO Ha OpraHu3M 4esoBeka. To, uto Habmoaaercs
pa3pyIIMTEeNsHOE BO3ICHCTBHE MOOMITHPHIKOB HA KUBBIC OPTraHU3MBbI U3BECTHO.
O0 >TOM UMEIOTCSI MHOXKECTBO (PaKTOB, HAYYHBIX HaOMIOIeHU. MokeM naxe
MIPUBECTU TAKOW MPUMEP MPOCTOTO OMbITA: - Y HAC B KOHKYpce 10 3koJjioruu B npoekrte «IT sxo mkomay
OJIMH ydJallluecs mpecTaBuil padboTy «BiusHue 3JIeKTPOMAarHUTHOTO U3TyYeHUs] Ha pa3BUTHE
3apoJiblia Kypullbl». B 3Tol paboTe ObLT MPOBEACH SKCIIEPUMEHT IO BIUSHUIO SJIEKTPOMArHUTHOTO
U3ITy4eHUs] MOOMJIbHHKA, KOTOPBIN MMOKa3ajl pa3pylIUTeIbHOE BO3ICUCTBHE N3TYyYSHHS Ha OpraHu3M, Ha
pa3BuUTHE 3apoJbIiieii (cM. caiiT http://ant86.narod.ru/nir/10.swf wnwm http://ant.mi-1.ru/obbib.htm )
[ToaTomy nMeroTcs onpesiesieHHbIe CAaHUTapHbIE HOPMBI M OTPAaHUYEHHUS Ha UCTIOIb30BaHUS
MOOUITFHUKOB, MOOMIIBHOM CBSI3U, B TOM YHCIIE ¥ CTPOUTENIBCTBO U Pa3MEIECHHS BBIMIEK 111 MOOMIBLHOM
cBs3u. Ho cTpemiieHne K BRICOKOH MPUOBUTH U TPEHEOPEIKEHNUE 3I0POBBSIM HACETICHUS U OXPaHOM
OKpY’KaroIel Cpeibl MPUBOAAT YACTEHFKO K HAPYIICHUSM CO CTOPOHBI Pa3IMYHBIX GUPM co3aareneit
anmnapaTypsl U GUPM CTPOSIIUX BBIIIKA MOOMIIBHOM CBSI3U. UTO €CTECTBEHHO BBI3BIBAET MIPOTECTHI,
BILJIOTH JI0 Pa3pyIICHHUs, TTOKOTa BhIMIEK. UTO KacaeTcs TexHonoruu 5SG, oHa obnagaet Ooee
BBICOKOYACTOTHBIM H3ITyYEHHUEM, U, CYJsl IO HEKOTOpoil nHpopManuu, 0OoJee pa3pyuIuTeabHO
BO3JICHCTBYET Ha MPUPOIY U 3OPOBBE UEIOBEKA, YeM MPEABIAYIIast MOOMIbHAS CBs3b. C ueM 3T0
CBsI3aHO? MWJLIMMETPOBBIE BOJIHBI, HCTIOJIb3yeMbIe B 5G, nexar B auanazone yactot 30 — 120 rurarepi.
A 110 JaHHBIM CTIELIMAIUCTOB UMEHHO ATH JIMAMAa30HbI PAAHMOBOJIH OKA3bIBAIOT KpailHE HEraTUBHOE
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BJIMSIHAE HAa OPTaHU3M YeJIOBEKA U JKUBOTHBIX. BOT HekoTOpbie coobenus: « CrienuanucTbl OpuTaHCKON
OnmaroTBopuTeNnbHOM opranuzanuu Buglife mepBeiMu 3asiBuiin 0 naryoHoM Bo3neicTBuM SG Ha oprax
NTHIl ¥ HACEKOMBIX, OJ1aroiapst KOTOpOMY OHHM CBOOOJTHO OPUEHTUPYIOTCS B TPOCTpaHCTBE. .. I3BeCTHO 0
MaccoBol rrbenu ckBopiioB oceHblo 2018 roga B Huaepnangax... MccnenoBarenu mBeniapckoi
opranuszaiuu Pro Natur Takke caenany BIBOJ, YTO M3JTyYeHHe OT MOOMIIBHBIX ceTeil SG npuBeneT K
ru0eny myes Ha BceX KOHTUHEHTaxX. A 3TO O3Ha4yaeT CMepTh YeIOBEeYeCTBa OT royiofa... Mi3BectHo, 4Tto
MUJIJTUMETPOBBIE BOJIHBI (C BBICOKOM MHTEHCUBHOCTBIO) MPUMEHSUIMCH B KAUECTBE OPYXKHUS JJIs1 KOHTPOJIS
Haj Toumnoil. [Tocie yero HaOMIOAANUCH PacCTPONCTBA IICUXUKH U HEPBHOM CHUCTEMbI, HETaTUBHOE
BIIMSTHUE HA CEPJIEYHO-COCYIUCTYIO CUCTEMY, IMMYHHYIO U Ha 3pUTEIIbHBIE LIEHTPHI»
https://zen.yandex.ru/media/24history/pochemu-5g-internet-mojet-unichtojit-chelovechestvo-
5daec0702fda8600b190c57a

OtmeTnM, 4yTO BIKHA SG CBSA3M IUIAaHUPYIOT cTaBUTH yepe3 100-150 meTpoB amnst Hanbosnbieit
s dexTruBHOCTH. Taxke MpeanonaraeTcs UCMoIb30BaTh TaK Ha3bIBaeMble (pa3MpOBAHHbBIC AHTEHHBIE
pEUIeTKH, KOTOPBIE O3BOJISIIOT KOHIEHTPUPOBATh SHEPTHUIO B OIIPEIEIIEHHOM HallpaBieHUuu. YTo
HEM30€XKHO MPUBEAET K ONTACHOMY MOBBIIIEHUIO YPOBHS 3JIEKTPOMArHUTHOTO IOJISl B OKPYXKaromei
cpene. Emé no ruranoB BHeapeHus 5SG ydeHble peaynpekaain 00 OmacHOM TPEH/Ie YBEIHYCHUSI YnCiia
MaJIOMOIIHBIX UCTOUYHUKAX AJIeKTpoMarHuTHoro nosus (OMII). «Popmupyercst HOBBIN TI100aIbHBINA TPEH T
B (hopMHpOBaHHHU 3IEKTPOMArHuTHOM 06cTanoBKU (OMO) 1 HaZo 0KKUaaTh, YTO B MOCKBE OH OyeT
peain30BaH B MIEPBYIO 04Yepeab. DTOT TPEH/ XapaKTePEH HATMYMEM MHO>KECTBEHHBIX MAJIOMOIIIHBIX
nCcTOYHUKOB DMII, 0THOBpEMEHHO BO3/IEMCTBYIOIIMX HA KaK HA YEJIOBEKA, TAK U Ha 3JIEMEHTHI BCEX
OH1oCHCTEMBI, OT MUKPOOPTaHU3MOB JI0 JIEPEBbEB, BKIIOUAsi HACEKOMBIX U MTHII,
KOTOpBIE Topa3o 0osiee 4yBCTBUTENIBHBI K cocTostHIIO DOMO, uem
qenoBeK. [101X0apl K TMTHEHNYECKON 1 DKOJIOTHYECKOM OLIEHKE TAKOW CUTYyalllu B
HaIlel CTpaHe He UMEIOT HAyYHOTO 00OCHOBAHUS, HET HU TJIAHOB, HA
nepcnekTuBHbIX HUP, nocesimeHHbIX 3T0# npobieme».(cMm. I'puropses O.,
MenbmmkoB B. DnekrpomMarHuTHasi 0OCTaHOBKA B METaroJjice - COBpEMEHHbIE
TpeH bl GOPMHUPOBAHUS M HEPELICHHBIE TPOOIEMBI SKOJIOTHU U
3npaBooxpaHeHus. http://ant.mi-1.ru/elobg.htm).

2. Nmeetcs u npyroii acnekT npobdsiems! 5G, CBA3aHHON C BO3MOKHOCTBIO
peanu3alnry TEXHOJOTHH ''MHTEPHET BEIIeH', B3aUMOIEHCTBUE DIIEKTPOHHBIX
U3JIeNUil IpyT ¢ Ipyrom Oe3 yyacTus dyejaoBeka. B pesynbrare 3TOro, 4enoBek Kak
ObI TIOJTy4aeTcsl B CETH, UTO MO3BOJISIET PEaIN30BaTh TOTAJIbHOE CIIEKEHUE 32
T0AbMU. B yCIIOBHSX PaKTUYECKU BCEX COBPEMEHHBIX FOCYIapCTB 3TO MPUBEIET K
MaHUIYJIUPOBAHUIO MTOBEICHUEM YEJIOBEKa, OTPaHUYEHHUIO CBOOO/I U YCTAaHOBIICHUS
MOCTETNEHHO TOTATUTAPHON TUKTATYpHI (€CiIU HEe OyAeT NPOTUBOAECHCTBHS CO CTOPOHBI OOIIECTBA).

Hcxons u3 3TUX MyHKTOB, MOYKHO CJI€JIaTh BBIBOJIbI, YTO TEXHOJIOTHIO 5G HENb3s1 BHEAPATH, TAK KakK
OHa He 00ecreunBaeT CIeyIOINe YCIOBHUS:
- TOJKHBI OBITH 00€CIIEUeHHbBI TEXHUUECKH U TEXHOJIOIMYECKU IKOJIOTUYECKasi 6€301MacHOCTb,
JI0Ka3aHa e€ 0e3BPeTHOCTh /ISl 3/10POBbs YeJIOBEKa U O€30MaCHOCTb [Tl IPUPOIBI;
- a TaK’)K€ HEBO3MOKHOCTh MCITOJIb30BaHUS TEXHOJOTHH "MHTEPHET BelIEeH" Il TOTaIbHOTO
OrpaHUYEHUs CBOOO/ YeNOBeKa U MAHUIYJIMPOBAHUS UM.
Hu oGmiectBo, HU 00111eCTBEHHBIE ABM)KEHHUS, HU BJIACTh UMYIIUE MPAKTUYECKU BE3JI€ B MUPE, B TOM
yucie u B Poccun He roToBBI 00ECTIEUUTh YKAa3aHHBIE BhIIIE MMYHKTHI IO TeXHOJI0rHH S5G.
OO0111ecTBEHHOE IKOJIOTMUYECKOE IBUYKEHUE TPOTUBOACHCTBYET BHEAPEHUIO TeXHoIoruu 5G, Kak
OIAaCHOM pa3pyIIUTENBbHOM Ul 3J0POBbs YEJIOBEKA, KaK HE OTBevarolieil TpeOOBaHUSIM YKOJIOTHIECKOM
0€3011acHOCTH, KaK TEXHOJIOTHUH OIpaHUYHMBAIOIINE ITpaBa U CBOOOIbI YeJIOBEKA.
[Tpencenarens AHTUsAEpHOTO 001EecTBa Tarapcrana ['apanos A.®.
[Ipumeuanue: B cTaThe MpeICTaBICHbI 1Be (POTKU € BBIIIKAMU MOOUIILHOM cBsA3H B KazaHu.
CopammBaetcsi, cOOII01at0TCS JIU CAHUTApHbIE HOPMBI IIPH CTOJIb OJM3KUM K JOMaM PacloIokKeHne
BBIIIIECK?
Emé onHo npumedanue, a CKopee T0NOJHEHHE OT OJHOIO U3 YUTATENEH CTaThu:
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«He 6yny xacatbes Beero auanaszona OMU, Ho musmumerpossblil nuanason( KBY) —uacrot ot 30
[T mo 300 I'T11, COOTBETCTBYET NMAINa30Hy JJIKWH BOJU B CBOOOIHOM mpocTpaHncTBe oT 10 MM 10 1 mwm,
JIOCTaTOYHO M3BECTEH B MEIUIIMHCKOW MPaKTUKE, TIPUYEM UMEHHO HU3KOH HHTEHCHUBHOCTH.

[Tpomry MpoCTUTH 32 MHOTOCTIOBHE, HHUKE BBIJICPKKH U3 T€X CAMBIX HAyIHO-TIOMYJISIPHBIX PaboT:

B konye 60-x 20008, noo pyxosoocmeom axademuxa /leeamrxosea H J[. ([{esamxos H /1., I'onanm
M.b., bBeyxut O.B., 1969), mnauamuco ucciredosanusi 3¢@exmos Hemenio8020 Kpauhe HU3KOU
unmencusnocmu uznyvernus KBY ouanazona (Onuna eonnvt om 1 0o 10 mm) na buonocuueckue oo6vexmeol.
HUcnonvzyemas niomumocms nomoka mowHocmu nopsaoka 1-10 mBm/cm2 ne Oaem menniogoco
6030eticmaus, nosmomy Hazpes mraneti He npesviuaem 0,1 0C.

Ocnosoti memooos KBUY-mepanuu ssunoce omxpvimue HJ[. [lessmxosvim ¢ Koiieeamu
aghghexma pezoHaHcHO20 OMKIUKA-peaKyuu KIemoK Kpo8U HA HUSKOUHMEHCUBHOe  B030elicmeaue
9NEeKMPOoMacHUMHbIM usnydyenuem MM-ouanazona.

B skcnepumenmanvHuix yCiosusx npocmampusaemcs Hauiuyue pe3oHancHo20 83aumo0elcmsus ¢
PAcCmeopamu. MOIEKyl 2eMO2100UHA, HYKIeUHOBbIX KUCIOM, KAeMOUYHbIMU MeMOPAHaMU U KyJIbmypamu
knemok. Hcnonvzosanue snekmpomazhumuoeo uznyuenuss KBY Ouanazona ¢  nocaedyowum
6030elicmeueM  UOHUUPYIOWE20  U3NYYEHUs  GbIAGUIO  HAAUYUEe — 4acmom,  001a0arouux
2emonpomekmopHuiM  3gexmom. Hccnedosanus, npogeoeHHbvle 6 KIUHUUECKUX YCA08UAX, MAKICe
NPOOEMOHCMPUPOBANYU HATUYUE ) YeN08EKA «PE3OHAHCHBIX» YACTNOM, NO3GONAIOWUX NOIYUAMb CIMOUKULL
mepanesmuuecxuti 3¢pgpexm (Cumoxo C.I1. u op., 1992).

B 1980 200y 6 Odecckom meduyunckom uncmumyme noo pykogsoocmeom npogh. Yepracosa U.C.
OvLIU noyuensvl nepevle KiuHuueckue pesynvmamol. Kpome moeo, Oviia obHapyscena nosvluleHHAs.
YYBCMBUMENbHOCb MOYeK AKYNYHKMYpul K dj1eKkmpomacHumuomy usiyyenuro KBY ouanazona npu
pasuvix namonoeusx (Baeun B.IO., [llecmunepos B.A. 1983, Cumwvxo C.II. u op. 1985).

Cpeodu MUKpOGOIH HUZKOU UHMEHCUBHOCMU, U3VHAEMbIX C Yelbl0 NPUMEHEHUS 68 KOMHNIEKCHOM
JleYeHUU 310Ka4eCmeeHHbIX onyxonell, Haubonvue2o sHumManus 3acuyscueaem IMU kpaiine evicoxoti
yacmomsl (KBY, munnumemposvie 601Hb1).

Coenacno oamnvim JI. A. Jlypnosa u coasm., DMHU KBY, ue yckopss onyxoneswiii pocm,
OKa3bI8AIOM UHSUOUPYIOWee BIUAHUE HA PA3BUMUEe MPAHCNIAHMUPYEMOU CAPKOMbL U Y8EeTUUUBAIOM CPOK
HCUBHU IKCNEPUMEHMANbHBIX HCUBOMHbIX. [lo6vluienue ux gviocusaemMocmu Haba00aAI0Ch 8 mex ClyYasXx,
K020a 8030elicmeue MULIUMEMPOBLIMU BOTHAMU NPEOULECBOBAN0 UOHUSUPYIOWEMY OOIYUeHUo uiu
HazHaveHuro xumuomepanuu. Ecnu dwce muniumempogoe o0OnyueHue cied08ano 3ad UOHUSUPYIOUWUM
usIyuenuem, mo HaobA0O0AN0Ch NOMEHYUPOSAHuUe nospexcoarue2o oeticmsus nocieonezo [8, 21].
Ananocuunvie dannvie nonyyenvl u opyeumu aemopamu [41, 44].

B couemanuu ¢ npomuoonyxone8viMu npenapamamu (8UHKpUcmuH, umugoc, yukiogocgan,
9HOOKCaH u O0p.) uau pewmeenoeckum oonyuenuem OMH KBY usbupamenvro Oelicmeyem Ha
Kposemeopuyilo  cucmemy. I emonpomekmopHulii  2¢pghekm U NOBblULEHUE — BLIHCUBAEMOCU
IKCNEPUMEHMANILHBIX HCUBOMHBIX HAONIOOANUCH UL M020d, KO204 6030eUcmsue MULIUMENPOSbIMU
B0JIHAMU NPEOUECMBO8AI0 UOHUIUPYIOWeMY 00nyuenuto [41, 42]. Ananocuunvie Oanuvie ObLIU NOTYYeHbl
U 8 9KCnepumenmax ¢ y-usayderuem [39].

K 2009 2. memoo MM-mepanuu npumensics oonee, wem 6 1 000 meduyunckux yupeicoerutl
nponeueno 6onee 1 000 000 6onvHbix;, GvInyweHo 54 HOMEpPO8 CHEYUATUUPOBAHHO2O ICYPHANA
npogedero 15 cumnosuymos u 8 pabouux cosewanuil épadeli-mepanesmos. onyonuKogarwo 14 momos
MaAmepuanos co8ewanull U CUMnO3uymos,; 3 monozpaguu, 3 HayuHo-nonyiapusix opouwropsl; boaee 1 000
cmametl; nonyueno 15 namenmoe P®; evinywen HayyHO-nonyuapHuli menedpuiom «3a2adouHvie
munnumempossviey (koncyromaumol H. /1 Jleesmrxoe u O.B.beyxuii. B 20002. xonnexmug aemopog noo
pykogoocmeom H.JI. Jlessmkosa 6vin yoocmoen I ocyoapcmeennou npemuu P® 6 obracmu umayku u
MEeXHUKU.

Jlerko BumeTh, uTo 3hdekTsl SGB MHWIIMMETPOBOM JIUANa30HE MOTYT OBITh HE TOJBKO HE
0e3pa3nuYHBIMU AJIs1 HACEeJIEHHUs, HO U BIOJIHE HEOIaronpusTHEIMID.



