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KAKYIO TAUHY XPAHUT BOJHAS CTUXUA
TkaueB A.A.

2. Munneposo, MBOY eumnazusa Ne 1 umenu Ilenvrosa M.H., 7 B knacc

Pykosooumenu: Umowuxuna M.H., yuumens puzuxu u mamemamuxu,
MBOY eumnazusa Ne I umenu Ilenvrkosa M.H., e. Muineposo;
Tkauesa H.H., yuumens anenuiicko2o s3vika, 6blCulell KAAUGUKAYUOHHOU KAme2opuu,
MPBOY eumnazusa Ne 1 umenu Ilenvrosa M.U., e. Munneposo

«[lonamo 600y — snauum no-
HAMb BCENEHHYI0, 8Ce uyodecd npu-
POObL U CAMy HCU3HbY

Macapy Dmoto

B 00bIYHOM KM3HU MBI PEAKO 3aayMbIBa-
eMCsI O CYIIECTBEHHON POJIU BOABL. A MEKIY
TE€M HHUYTO >KMBOE HE MOXKET IMOSBUTHCSA, pas3-
BHBaThCS W CYIECTBOBaTh 0Oe3 Bojabl. Boma
B JKHM3HU YEJIOBEKA M BCETO KUBOrO Ha 3eMiie
WTPaeT MIIaBHYIO POJIb.

Boga — mpocroe BemecTBo, OIHAKO
IpPU OTOM OHa OO0NaNaeT PAIOM HEOOBITHBIX
CBOMCTB, KOTOpbIE HE TMEPECTAIOT YAUBIATH
moneit. M3yueHue yHUKaIbHBIX CBONCTB BOJBI
ITOCTOSTHHO OTKPHIBAET HaM BCE HOBBIC W HO-
BBIC TalfHBI, 33]1a€T HAM HOBBIC 3araJIku B Opo-
CacT HOBBIC BHI3OBHI.

Ceiliyac 4el0BEUECTBO HAXOAUTCS Ha TIO-
pore COBEpIICHHO WHOTO MTOHUMAHUS 3aKOHOB
MUPO3AAHMSI, OTKPBIBAIOIIETO HOBBIC MeEp-
CIIEKTHBBI: BO3MOXXHOCTH MTPOTPaMMHUPOBAHHSI
BOJBI, JIEUEHHE BOJOM CIIOXKHEHIIUX 3a0oie-
BaHuii. CJIUIIKOM MHOTOE B Halllel KU3HHM 3a-
BHCHUT OT BOJIbI, YTOOBI OTHOCUTBLCS K HEH Kak
K HEMIPUMETHOM >XUAKOCTH. Boay u3ydanu uc-
1oKoH BekoB [8]. Kazanock, Hy HeT B Bojie HU-
yero ocooennoro. Ho tak mu 31o?

MHorue u3 Hac CIBIIIAIN O TaKUX MOHS-
THSIX KakK JKuBas, LiejicOHas, JieueOHas, CBs-
IIeHHAs U Jake MEepTBasi Boja. DTO HE MPOCTO
TIOHSITHUS, a pealbHbIe BUABI BOIBI C PA3HBIMU
CBOMCTBaMU U CTPYKTYPOU, U TO, KaK BOJA MPU-
o0Operaer 3TH CBOWCTBAa, HE MEHSAA MPHU ITOM
CBOM XMMHWYECKHH COCTaB, SBJISACTCS TIIaBHOU
TalHOM. [4]

W MHEe 3ax0TeNoch y3HaTh, KaKWe TaWHBI
€CTh y MPOCTOH BOABL. UTOOBI 3TO BBIICHUTH,
st oOparuicsi K MH(OPMAIIMOHHBIM HCTOYHHU-
KaM ¥ caM IpOJieIIall HEKOTOPHIE OIBITHI.

HccnenoBanusi 3HAMEHHUTOrO SITOHCKOTO
YUICHOTO M menuTenss Macapy DMOTO MOKa3bl-
BAIOT, YTO BOJIA CIIOCOOHA BIIUTHIBATh, XPAHUTh
U TIepeIaBaTh YEIOBEUECKHUE MBICITU U IMOILIUH.
JoxTop DMOTO cUMTAET, YTO, MOCKOJIbKY BOJA
CIOCOOHA pearupoBaTh Ha OYEHb HIMPOKHUI
CIIEKTp 3JICKTPOMArHUTHBIX KoJIeOaHWH, OHa
oTpakaeT (yHIaMEHTAJIbHEIE CBOMCTBA BCe-
JIeHHOHW B mienioM. Kak rofu, Tak M BCS Hallla
3emuist Ha 70 TPOILIEHTOB COCTOUT U3 BOJBIL.

Boga — 310 CcBs3ylOlllee 3BEHO MEXKIY AYXOM
u Marepueit. [lostomy, yoexxaen Macapy Omo-
TO, MBI MOYKEM HCIIEITUTh CaMHUX ceOs U TuIa-
HETY, CO3HATEeIIbHO KYIBTHBUPYS Ba)KHEHUIIHE
MTO3UTHUBHBIC «BHOpAIUWy JTIOOBH W TPU3HA-
TeTbHOCTH.[ 7] UIMEHHO 3TO U SBISETCS akmy-
anvHuLIM JUISL HAC W HAIlleW IJIAHEThI ceifuac.
KoneuHo, 3T wWcclen0OBaHUS 3aWHTEPECOBa-
i U MeHs. [Ipobiema 6 TOM, 9TO C BOJOW MBI
CTAJIKMBaeMCs €)XXETHEBHO, IIOJIb3yeMcs eH,
HE JIOTabIBAsICh O €€ 3arajJouHbIX CBOMCTBAX.
IIpoBens ombITbl C BOJAOW MOXHO y3HaTh €€
YHUKAJIbHBIC CBOMCTBA U €€ 3HAUCHUEC B KU3HU
YeNIoBeKa.

Hosusna wmoeit paboOTHl  3aKIilO4aeTcs
B TOM, 4TO BOZA CIIOCOOHA BOCTIPUHUMATH, CO-
XpaHATh W IepeaaBaTh MHOOPMAIUIO, daKe
TaKyl0 TOHKYIO, KaK 4YeJIOBEUECKas MBICIb,
SMOIIHS, CIIOBO. Sl mocTapaioch 3TO J0Ka3aTh
B CBOCH pabore.

Llens MOe€H WCCIEMOBATENBCKOW PaOOTHI:
BBISIBUTH yAMBHUTEIBHBIE CBOMCTBA W TaHBI
BOJbL. JIJIsl TOCTHOKEHHS 1M OBLIM MOCTaB-
JEHBl 3adayu: W3YYUTh CBEPXKPUTHUECKOE
COCTOSIHME MOJICKYJI BOJBI; BBISICHHTB, IOYC-
My U KaK SMOIIMY ¥ MBICITH YEJIOBEKA BIIHSIOT
Ha CTPYKTYpPy KPHCTAJLIOB BOJBI; OMPEICITUTh
«ITouemy Helnb3s BaXK]Ibl BOUTH B OAHY U TY
K€ PEKYy»; BBIPACTUTH C TIOMOIIBIO ITOJIOXKHU-
TeJIbHBIX AMOLUH «CaJl KPUCTAILIIOBY,;

Obvexm uccredosanus: BoaA.

IIpeomem uccredosanust: CBOUCTBA U KpH-
CTaJUTBI BOJIBL.

Memoobl uccreoosanus: W3yIeHUE JIUTE-
paryphl 10 JaHHOM TeMe; POBEICHUE OIBITOB
U HCCIIC0BaHUM; HAOJIOICHUE, CpPaBHEHUE,
aHanu3 1 00001IeHe HHPOpMAaIIHH.

Tunomesa paboOTHL: MpeaNOIaracTcs, 4To
BOJZIa 00J7a/1aeT MaMsThIO, YTO OTPHUIATEIHHBIE
Y TIOJIOKUTENIbHBIE SMOIIMY YEJIOBEKA BIIHSIOT
Ha CTPYKTYpY KpHCTAJIOB Bombl. Jlms mom-
TBEPXKJCHUSI TUIIOTE3bl MPU IOJITOTOBKE pPa-
00Thl ObLIa M3y4YeHA pa3jiMyHas JIUTEPATypa,
MaTepualibl HHTEPHET-CANTOB, NPUMCHEHBI
3HaHUs, TONyYeHHbIE Ha YPOKaX OKpYKaro-
IIeT0 MHpa, ¥ TpoBeneH psia onbiToB. OueHb
WHTEPECHBIMU TEOPETUYCCKUMHU HCTOYHHKA-
MU JJIs1 ICCIICIOBAHMS, TIO BOIIPOCY U3YUICHUIO
CKPBITHIX CBOWMCTB BOJIbI CTANIM Teopuu: Maca-
py 2morto, B.JI. BoeiikoBa, C.B. 3eHuna.
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B 3akmroueHun npeacTaBiIeHbl OCHOBHBIC
BBIBOJIbI, TOJIyYCHHBIC B pE3yJIbTaTe HAIIEro
uccnenoBanus. Ilpakruueckas 3HAYMMOCTH
JTAHHOW PaOOTHI COCTOUT B TOM, YTO pe3yJbTa-
THI MOTYT OBITH UCIIOJIE30BAHbI B JATBHEHIITNX
HCCJICIOBAHUAX: B MHUIICBON U (papMarieBTU-
YECKOM MPOMBIIIIIEHHOCTH, — IS AKCTPAKIIUU
IYIIUCTBIX BEIIECTB, B CHHTE3€ IOJIUMEPOB
U JaKe JIISl IPOU3BOJCTBA MEKOIUCTIEPCHBIX
MTOPOIIKOB. PelmeHne SKOJOTHYSCKHX TIPO-
OsieM, IIOMOIb OHKOJIOTHYECKUM OOJIbLHBIM
SIBIISICTCSI BaKHEHUIIIEW 3aJadedl HE TOJILKO
B HaIllell cTpaHe, HO U BO BceMm mupe. M Boga
WUTPACT CYLIECTBEHHYIO POJIb B PEIICHUU 3THUX
pooIeM.

Teopernyeckas 4acThb

Yousumenvnas mavina 6oowi

Wrak, 9To MOXeT OBITh MPHUBBIYHEU, YeM
Boja? Bce 3Haror, uyro udenoBek Ha 80% co-
ctout u3 Boawl. C OMHOM CTOPOHBI, BOJA CUHU-
TaeTCsl KOJILIOCIIBIO KHU3HH, C IPYTOi — BOJIa HE
pa3 CTaHOBWJIACH IPUUMHON II00AIBHBIX KaTa-
ctpod. Yero crout xoTst Ob1 Benmukuii moromn
WJIU yXOJ N0 BOAY JIET€HIApHOU ATIAaHTUIbI!
Bo Bce BpeMeHa U y Bcex HapOIOB Boaa B pe-
aJIbHOM KU3HU M B CKA3aHUSX MCII0JIb30BajIach
KakK BO Bpel, Tak U Bo Omaro. Boga mMormna He-
CTHU CMEPTh U BO3Bpalath K xu3Hu. Ho Bce mu
MBI 3HaeM 0 Bojie?

Boga sBisiercst HempeMeHHOM COCTaBHOM
JacThI0 BCETO JKMBOTO. B pacTeHMsIX comep-
)utcst 10 90 % BOABI, B TEJIE YK€ B3POCIIOTO Ue-
noBeka ee 65%. Jlaxe xoctu comepxkar 22 %
BOJIbl. B Myckynax eé€ yxe 70 %, B MO3Ty U Ku-
pOoBBIX TKaHIX — 75 %. B xpoBu — 92 %. Onpe-
JIEJIEHHOE W TIOCTOSTHHOE COJIepyKaHNE BOIBI —
BOT HEOOXOIUMOE YCIIOBHE CYIIECTBOBAHHS
JKUBOTO opranm3Ma. llpn m3MeHeHUN Komde-
CTBa MOTPEOISIEeMOI BOJBI U €€ COJISBOTO CO-
CTaBa HAPYIIAIOTCS MPOLECCH MUIICBAPCHHUS
U YCBOCHHUS MUIIHU, KPOBETBOPEHUs. be3 Bombl
HEBO3MO)KHA PETyJsiliig TeruiooOMeHa opra-
HH3Ma C OKpY>Karolel cpeoi 1 NoJAepKaHue
TeMITepaTypsl Tena. Boja BEIBOAUT U3 OpraHu3-
Ma MPOAYKTHI KU3HEIEATCILHOCTH U BPEIHBIC
BeniecTBa. To €CTh OCHOBHBIC (PU3UOJIOTHYE-
CKre (PYHKIIMU BOJBI — HAIIOJIHUTEIb, PACTBO-
PUTEIh, TEPMOPETYIIATOP, HOCUTEIb.

Ho mHayka mpemogHOCHT dYeIOBEUSCTBY
cropripu3bl. [loSBIIIMCH OTKPHITHS 00 2HEp-
reTUKE BOIBI M €€ HEOOBIYHBIX CBOMCTBAX.
Ceifuac 4eI0BEYECTBO HAXOIUTCA HA TOPOTE
COBEPILCHHO MHOTO MOHUMAHUSI 3aKOHOB MHU-
PO3MIaHus, OTKPBIBAIOIIETO HOBBIE MTEPCIIEKTH-
BBI: BO3MOXKHOCTE IPOTPAMMHUPOBAHHS BOJFI,
JIeYCHUE BOAOM CIIOKHEHINX 3a00JICBaHMUIA.
CIIMIIIKOM MHOTOE B HaIlleH )KM3HU 3aBUCHUT OT
BOJIbI, UTOOBI OTHOCUTKLCS K HEH KaK K HElpH-
METHOH ®uaAKocTu. Bogy u3yyanu HCTIOKOH Be-

koB. Kazanoce, Hy HET B BOjie HUUETo 0COOCH-
HOTO. A Tak J1 3T0? DKCHEPUMEHTHI C BOIOM
MIPHOOPETAIOT COBEPUICHHO OCOOBIA CMBICT,
€CJIM BCTIOMHHUTBH, YTO CaMH MBI — HE YTO HHOE,
KaK «OAYIICBICHHASD BOJA.

®DakTUYECKH BOAA HE TOJUHHSICTCS HHU-
KakiM 3aKkoHaM (pU3UKW. Y Hee CBOW 3aKOHBI,
co37aHHble MPUPONOI Tonbko At Hee. Boma
npu oxjaxaeHun Hwke +4°C He cxumaercs,
a pacmmpsieTcs. Boma B TBepaoM COCTOSHUU
HE TsKelee, YeM B JKHAKOM, Kak Bce Tena,
a HaoOopoT — serde. Hukakue npyrue rasbl,
KpOMe KHCIIOpOoJa U BOAOPOAa, HE 00pas3yloT
SKUJKOCTh MPU CMEIIMBAHUU APYT C APYTOM.
Bona moMHUT Bce, 4TO OBLIO, OHa PA3HOCUT
nH(pOpPMAIHIO 0 KIETKE W opraHusmy. Boma
oOmamaeT cBOel COOCTBEHHOM 3HEPTETHKOMH,
KOTOpasi IpeJCTaBIAeTCs OAHOM M3 3arajok,
HCCIIEyEMBIX HAyKOM. YUEHBbIE CUMTAIOT, YTO
BOJIa HE MPOCTO CTHXUS, YTO BOAA pearupyer
Ha OTIpeNIeIICHHOE JIHCTBUE MIIM MBICIH Yeo-
Beka. Bojia pacrio3HaeT HarpaBiieHHbIE K Hel
MH(DOPMAIIMOHHBIC CHUTHANBI, W TIOTOMY €€
MOXKHO MPOTPAMMHUPOBATEH U MIEPETPOTPAMMU-
pOBaTh, HACHIIIATh PHEPTHEN U JIaXkKe BOCCO3/1a-
BaTh €€ YHUKAJIbHbIC IPUPOAHBIC CBOMCTBA, TO
€CTh CTPYKTYPHPOBATh BOJY.

Bona — naHpOpMannoHHO 3apsiKEHHOE Be-
mectBo. OHa XpaHUT HHPOPMALHIO 000 BCeM,
C 4YeM CollpHKacaeTcs Mpu TMOMOIIM KiacTe-
poB. Camblii cuIbHBIN CIIOCOO 3apsiIUTh BOAY
uHpOpMaIMel, 3TO mepenarb BOJEC SMOLMO-
HAJIBHBIN 3apsi YelloBeKa (IepenaBarb MOKHO
MBICJICHHO WJIH CJIOBECHO).

Wrak, Boma cmocobHa BOCIPUHUMATH, CO-
XpaHsATh W TepejaBarh MH(DOpMAIUIO, Jdake
TaKyl0 TOHKYIO, KaK 4YEJIOBEUCCKAas MBICIb,
9MOLUS, CIOBO.

Teopus Macapy Smomo

JlokTop DOMOTO TpEennpuHsI OOIIMPHBIE
UCCIICIOBAHUSI BOJBI IO BCEH IUIaHETE, He
CTOJILKO KaK y4YeHBIH-UCCIe[0BaTelb, HO CKO-
pee, Kak OpUTHHAIBHBIA MbIcaUTENh. CO Bpe-
MCHEM OH IOHAI, 4YTO HMCEHHO KpPUCTAJUJIbLI
3aMep3IIeii BOABI CIHOCOOHBI ITI0Ka3aTh HaM
ee MCTUHHYIO Tpupomy. SImoHCKuil uccieno-
Batenb Macapy DMOTO MPUBOAWT ele Oolee
VAMBUTEILHBIE  JIOKA3aTeNIbcTBA  MH(pOpMA-
[IMOHHBIX CBOMCTB BOABL. OH YCTaHOBUJ, YTO
HUKaKue JiBa 00pasiia Bobl He 00pa3yroT I0JI-
HOCTBIO OJIMHAKOBBIX KPHCTAJUIOB IPHU 3aMep-
3aHUH, U YTO UX (opMa OTpa)kaeT CBOICTBa
BOJIbI, HeceT HMH(OPMANHUI0 O BO3JICHCTBHUH,
OKa3aHHOM Ha Bojy. B maboparopum JokTopa
DMOTO OBUTH MCCIICIOBAHBI 00pa3Ilbl BOJIBI U3
Ppa3JIM4HbIX BOAHBLIX MCTOYHHUKOB BCEIO0 MHUpA.
Bopma moaeepranack pa3iuyHbBIM BHIIAM BO3-
JICHCTBUSI, TAKHE KaK My3bIKa, U300paKeHHS,
ANIEKTPOMArHUTHOE U3JTyYEHHE OT TEJIEBU30pa
WM MOOWIBLHOTO Tene]oHa, MBICIH OIHOTO
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4eJI0BeKa U TPYIII JIFOAEH, MOJIMTBBI, Haleda-
TaHHbIC W MPOU3HECCHHBIC CIOBa Ha Pa3HBIX
si3pIKax. [3]

Boma cocraBisier OCHOBY Hamiero Tena.
BHyTpr Hac TEKyT peku W pydchkum. A camu
MBI — HE UTO MHOE, KaK CHCTEMa COO0IIIa0IMX-
Csl COCYJIOB, IO KOTOPBIM JIBMIKYTCSI TOTOKH
Pa3HOOOpAa3HBIX KHJKOCTEH, B3aUMOJICHUCTBY-
FOIUX MEXTY co00i. Bece 3T aKcTiepuMeHThI
MPUOOPETAIOT COBEPIIEHHO OCOOBIA CMBICII,
€CJIM BCIIOMHHUTB, YTO CAMH MBI — HE YTO HHOE,
KaK «OAyIICBJICHHAs BOJIA.

Teopus Cmanucnasa Banenmunosuua 3enuna

Ha temy «IlamsTh BonbI»- 3al1uIIeHa TIEP-
Basg B Poccun nuccepramus. C. B. 3enun 3a-
LIUTWI TUCCEPTALUIO, MOCBALICHHYIO MaMsITH
BoAbl. Jlo cUX MOp CUMTANIOCH, YTO BOAA HE
MOXKET 00pa30BBIBATh JOITOXHUBYIIUX CTPYK-
Typ. OnHaKo ero pacyeTsl MoKa3aid, 9YTo BOJa
MIpEJICTaBIsAET CO00I MepapXHi0 MPaBUIBHBIX
00BEMHBIX CTPYKTYp, B OCHOBE KOTODBIX JIe-
JKUT KPUCTAJLIONOMOOHBI «KBAaHT BOJABD), CO-
croAmui u3 57 e€ MoNeKyn. Y BOJIbl, KaK Bbl-
SICHWJIOCh, €CTh CBOSI «naMsATh». Kak cuuraror
y4eHbIe, UIMEHHO CJIOKHOE CTPOEHHUE U TI03BO-
nsier ed 3anmoMuHaTh MH(popmanuio. Kak ke
BC€ 3TO MPOUCXOIUT?

B naGoparopun 3eHuHa HAOMIONATH BO3-
JNIEUCTBHUE JIIOJEN HAa CBOMCTBA BOIKIL. JTO BO3-
neiicTBue ObIBa€T HACTOIBKO MOIIHBIM, HYTO
TECTOBBIE MUKPOOPTaHU3MBI HE TOJIBKO Mpe-
KpalamT ABWKCHHWE, HO TMOTHUOAIOT M JaxKe
pacTBOPSIIOTCS B HEH.

[Ipexne Bcero BBIAICHUIIOCH, YTO BOJA BO-
BCE HE OJHOPOJHA, KaK CUMUTAJIU A0 CHUX IOp.
B 006b1yHOM, 3x1AKOM cocTosiHuM — 0T 0 10 100
rpagycoB Llenbcus — Boga COCTOUT UMEHHO U3
TaKUX CTPYKTYPHBIX DJIEMEHTOB, B KaXJIOM M3
KOTOPBIX coiepkutes 912 momnexy.

ITo cytu, 3T0 — Hekas cymep-MoieKyna
Boabl. OHa Tak Maja, YTO HE BUJHA Jaxe
B caMblii MOIIHBIM MuKpockomn. Ee cTpyk-
Typy — T€OMETPHIO PACIIOJOKEHUS dJIeMeH-
TOB B KpUCTaJIJIe — JOJTO U HYIHO U3y4au
CIICIIUANIUCTHl PSAla MOCKOBCKUX HAay4YHBIX
WHCTUTYTOB. W nokazanu pa3nudHbIMH GU-
3UKO-XMMHYECKUMH METOAAaMHU, BKJIIOYAsS
METOJbl SIIEPHOT0 MAarHUTHOIO PE30HAHCA,
BBICOKOO()(GEKTHUBHONW  JKUJAKOCTHOH  Xpo-
Matorpaguu U pedpakTOMETPHH, YTO BCE
HMEHHO TaK, a HE UHAye.

CTpyKTypHBIE 3JI€MEHTBl B CBOIO OYE€PE.lb
00beTMHEHEI B 00Jiee KPYITHbIE 00pa30BaHUS —
SYEHKH pa3MePOM IOJIMUKPOHA, KOTOPBIE yla-
JIOCh YBUJIETh TOJBKO Ha KOHTPACTHO-(ha30BOM
MHKPOCKOIIE.

BoIsicHWIIOCH, YTO COCTOSIHHUE BOABI Me-
HAETCSI HE TOJBbKO IOJ BIUSHUEM IOJEH, HO
U 4eJoBeyeckoro MeluuieHus. B denepanb-
HOM HAay4YHOM KJIMHHUKO-IKCHEPUMEHTAIBHOM

LEHTPE TPAJULUOHHBIX METO/IOB JAMArHOCTHU-
KM U nedeHust Munzapasa Poccun coBMecTHO
¢ ouodaxom MI'Y nposenu 6onee 500 onbiToB
C pa3HBIMU JIOBMH, U B 3aBUCUMOCTH OT HUX
BHYTPEHHUX YCTAaHOBOK BOJa M3MEHsJIa CBOU
CBOICTBA B Ty WM UHYIO cTOpoHY. IIpu 3TOM
MEHSJIAaCh W BJIEKTPOINPOBOJHOCTh BOJBI Ha-
CTOJIBKO, 4YTO MpOCTEHIINEe, IOMELICHHbBIE
B Hee, 0o morubanu, 1ubdo, Ha00OPOT, cTa-
HOBUJIMCh aKTUBHEH.

Oxka3aB HEKOe BO3/EHCTBHE Ha BOIY, yde-
HBIHA 3aTparvBaj JUIIb KaKylO-TO 4acTh «HH-
(dopMalMOHHBIX MaHenel». [Ipyroe BHelIHee
BMEIIATENIECTBO BBI3BIBAJIO OTKIUK y COBEp-
IICHHO ApYyTuX manesneit. [Ipu aTom pasnnynabie
TaHeNln HaYWHAIIA B3aMMO/ICHCTBOBATh MEXTY
€000, MPUBOAA BOIY K HEKOEMY HOBOMY CO-
CTOSTHUIO.

Takum 00pa3om, Boga MPEACTaBIsSIET CO-
00l HMepapXW4YecKH OpPraHW30BaHHYIO CpEmy,
HEKWH OMOKOMITBIOTED C 3aIIOMHUHAIOIINM H pe-
TPaHCIUPYIOLKM YCTporcTBaMu. PaKTUUECKU
BOJIa — ATO TOTOBAsS KHUBASI KJIETKA.

U3zyuenue pabom
Braoumupa Jleonuoosuua Boeiikosa

Brnagumup JleonnaoBuu BoeiikoB uzyuun
BOJY U CJieiall BEIBOJ:— A3TO CIOKHAsI CUCTE-
Ma, TOYHEe, TPOMaIHasl COBOKYITHOCTh CHCTEM,
KOTOpBIE TEPEXOMIT W3 OJHOTO COCTOSHUS
B npyroe. Jlydmie fgake ckaszaTh: HE CHCTEMA,
a opranmzanus. [loromy 4uto cuctema — 3TO
HEYTO CTATUYHOE, a OpraHu3auus JUHAMHY-
Ha, OHa pa3BuBaeTcs. Pesynbrarom ero pado-
ThI CTaJIA BBIBOJIBI O OMOJIOTHYECKH aKTHBHOMN
Bojie [4]. buomornuecku akTUBHAS BOIA, 00JIa-
Jlaroniasi OBBIIIEHHON YHEPTEeTUKOH.

OcobeHHOCTH  (UBUYECKUX  CBOWCTB
MOJIEKYJIbl BOJBI CO3MAIOT HCKIIOYUTEIHHO
OJlarompusITHBIE BO3MOXKHOCTH I 00pa3o-
BaHHS CTPYKTYp, BOCIPHHHUMAIOIIUX, Xpa-
HAIAX W TIEPEeNarolInX CaMy pPa3IudHYIo
nHpopmaruio. Ha 3Toil cmocoOHOCTH BOJIBI
OCHOBaHa roMeoraTrus, uMeroias yxe JIByX-
COTJIETHUM ONBIT U InepeKuBarouiasi B Halie
BpEMsl HOBBIM 3Tam pa3BUTHS, YEMY ITOCBS-
meHa oOmmpHas juteparypa. [lpum stom
BO/Ia, COCTOSAIIAs M3 MHOXKECTBA KJIACTEPOB
Pa3IMYHBIX THUIIOB, 00pa3yeT MHOTOHepap-
XUYECKYI0 TMPOCTPAHCTBEHHYIO >KHUIKOKPH-
CTAJUIMYECKYIO0 CTPYKTYpPY, KOTOpas MOXKET
BOCIIPUHMMATh M XPAaHUTHh OTPOMHBIE O0b-
eMbl HH(popMaIuu.

BriBoa: fAnonckuil uccnenoarens Maca-
py OMOTO TPWUBOOUT YAWBHUTENBHBIE IOKa3a-
TEJIbCTBA WH(POPMAIMOHHBIX CBOWCTB BOJIBI.
OH yCTaHOBWJ, YTO HHKakue JBa oOpasna
BOJIbI HE OOpa3yrOT IMOJIHOCTHIO OJMHAKOBBIX
KPUCTAIJIOB TP 3aMep3aHHuU, U 4T0 uX (op-
Ma OTpakaeT CBOWCTBA BOJIBI, HeceT nH(popMa-
IIUIO O BO3/ICHICTBUH, OKa3aHHOM Ha BOJY.
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C.B. 3enun 3ammrtui auccepranuio, Io-
CBSIIICHHYIO MaMsTH BOJbL. Jo cux mop cuu-
TaJoch, YTO BOAAa HE MOXKET OOpa3OBHIBATH
JONTOXUBYIIMX CTPYKTyp. OmHaKo ero pac-
YeTHI MOKa3aJH, 9TO BOJa MPEACTABIsAET cO00it
UEPAPXHUI0 MPABUIIBHBIX 00BEMHBIX CTPYKTYD,
B OCHOBE KOTOPBIX JISKHUT KPUCTAJLIONOI00-
HBIM «KBAHT BOZBI», COCTOSIIUN U3 57 €€ Mo-
JeKyn. Y BOJBI, KaK BBISCHUIOCH, €CTh CBOS
«ITaMSATH.

Brnagumup JleonnnoBuu BoeikoB uzyuuin
BOJy W CJIENall BBIBOMA: BOJA — 3TO CJIOXKHAS
CHUCTEMa, TOYHEEe, TPOMaJHAasi COBOKYIHOCTHh
CHUCTEM, KOTOpBIC MEPEXOAST U3 OJHOTO CO-
CTOSTHUS B apyroe. Jlydrie mgaxke ckas3arbh: He
cucrema, a opranuzamus. [lotomy 4ro cucre-
Ma — 3TO HEYTO CTAaTHYHOE, a OpraHU3aIlHsd
MUHAMWYHA, OHA pa3BUBaeTcsa. PesymbraTrom
ero paboThl CTaJM BBIBOJBI O OMOJIOTHYECKHU
AKTUBHOU BOJIC.

HpaKTI/I‘IeCKaﬂ 4acTb

Hugpopmayuonuas uyecmeumenbHOCmb 800bl

Bona 3anuckiBaeT mHpOpManuio, a 3a-
TeM, COBepIas KPyroBOpOT Ha IJIaHeTe 3eM-
15, 3Ty nHpOopManui pacmpenenser. Bona,
MoCJaHHast U3 BCEJICHHOM, MOJIHA KU3HCHHO
BAKHBIX 3HAHWUM, U ONUH U3 CIIOCOOOB pac-
mu@poBaTh 3Ty HHPOPMALIUIO 3aKII0YaeTCs
B HaOJIOZICHUY 3a KpucTauiamu Jibjaa. Korma
sI BUXKY, KaK MHOTO TIPEKPACHBIX KPHUCTAIIIIOB
MOXKET 00pa30BBIBATh BO/A, MEHSI OXBaThIBa-
€T OlIyIleHHEe, OYITO Mepe/] MOUMH TJIa3aMHu
MPOXOJUT MaTepualu3anus CamMOW >KU3HU.
Kpucramnsl, popMupyromnmecs: u3 BOJbI, KO-
TOPOU TOKA3bIBAIOT MOJIOKHUTEIBHBIE CIIOBA,
mpocTo TpeKkpacHbl. OTBETHI BOJBI HA <JIHO-
0OBB» M «0JIATOAAPHOCTBY, «CITACHO0Y, «HC-
THHa» BCJ'II/IKO.HeHHI)I!

3TI/I IMOJIOKUTCIIBHBIC CJIOBA OAYyXOTBOPsI-
0T BOAY, U OHA Marcpuain3yCeTCsa IJid TOro,
4YTOOBI MMOKAa3aTh XM3Hb BO BCEH ee IOIHOTE.
Bonee Toro, y MeHsI CIIOKMIOCH BIEUATICHNUE,
YTO TMPOIECC CO3EpHAHMs KPHUCTAJUIOB MOJ0-
OCH MPOIIECCY TBOPCHMSI KU3HU. DTO TIOTOMY,
YTO, KOIJIa Mbl CMOTPUM Ha KPUCTAJUIbI, BOJA
Ka)kJ0e MTrHOBEHHE MEHseT cBou Buj. Hamx
B3IVIS[, CIOBAa W AMOIUU 00JIaJaroT 0co0ou
SHEpPrUei, U eCIu B3INIAJl, HAIOJHEHHBIH J0-
OpbIMH HAMEPCHHSIMH, TPHAACT XPaOpoCTH
1 00OJPHT, TO 370U B3TIISIT ACHCTBUTEIIBHO JTH-
macT OTBaru.

KoneuHo, N3yuuTh TIIATEIBHO CTPYKTYPY
TaKUX KPUCTAIJIOB BO3MOKHO TOJIBKO C TIOMO-
IO MUKPOCKOITMYECKUX HuccienoBanuii. Ho
s BCE Ke M 0e3 CrenuaabHOro 000pyIOBaHU
IMPpOBEPUJI Ha OIBITC, KaK IIOJOXUTCIbHBIC
SMOILIMH BJIMSIIOT Ha pocT KpuctamioB. Caenan
mpeaABapUTCIIbHO 3aroTOBKHM MOAKPAIICHHBIX
COJICBBIX PACTBOPOB W BBHIPE3KU U3 KapTOHA,

COO6H1351 BOJC TOJBKO ITOJIOXHUTCIBbHBIC 3MO-
U BbBIPpACTHUIT «Ca[[ KpHUCTAJIIIOB».

Puc. 1. «Cao kpucmannoey

IIpounTaB B OAHOM KypHAJIE PO SKCIIEPU-
MEHT C PUCOM, 1 PEUINJI CAMOCTOSITEILHO ITPO-
BECTH CIIIe OJUH JKCIEPUMEHT. S momecTui
PUC B JIBE CTCKJISIHHbIC OaHKU, U KaXJIbIi JICHb
B TEUCHHUE MECSIA TOBOPUII «Thl — XOPOILIHIi»
OJTHOW OaHKe M «ThI — IUIOXOM» Jpyroi. A 3a-
TE€M OTMEYal, KaK 3a 3TOT MEePUOJ U3MEHUIICS
puc. Uepe3 aBe HeJENU pUC, KOTOPOMY s To-
BOPHJI «TBhI — XOPOIIUi», HaYal OPOIUTH, U3-
JlaBasi TYCTOM U NMPUATHBIN 3amax, NOXOXKUN Ha
3amax cojioia, B TO BPeMs KakK pUC, KOTOPBIA
MOCTOSIHHO CJBIIIAN JUIIb CJIOBA «THI — IIIO-
XOW», MOYEpPHEN U 3arHUJI.

Puc. 2. Cemena puca, komopomy coodwanu
pasmvle IMoyUU

CTAPT B HAVKE
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Takum 00pa3om, Oka3biBasi BHUMaHUE (Kak
MIOJIOKUTENBHOE, TaK ¥ OTPULATEIbHOE) YEMY-
100 MM KOMY-JIMOO, MBI TEM CaMbIM Iiepe-
JlaeM €My CBOIO 3Hepruro. MHe KaxeTcsi, 4To
Onarozaps 3TOMY SKCIEPUMEHTY MbI IIOJTyda-
€M OYeHb BaXKHBIN ypok. HaM Ha/10 3a00THTHCS
0 TOM, YTOOBI JAPUTH OKPYKAIOLIHM CBOE BHU-
MaHUe, pa3roBapuBaTh ¢ HUMHU, IPUYEM T'OBO-
PHUTH UM CJIOBa IOOPOTHI U JIFOOBH.

C@epxrcpumuqecme cocmosiHue 800bl

C HemaBHMX IIOp CBEPXKPUTHYECKHE
(o THBIC) TEXHOJIOTHH CTAJIA BECbMa TTOITY-
nsapubl. Ha 3amane ux ucnomib3yroT Ui 9UCT-
KU Oellbsi, OYMCTKU CTOYHBIX BOJ U METAJlIOB,
B IIMIIEBOH U (papMarieBTUUECKOH MPOMBIILIICH-
HOCTH, — JUISI 3KCTPAKLUH AYIIUCTHIX BEIIECTB,
B CHHTE3€ NOJIMMEPOB M Ja)ke Ul HPOU3BOJI-
CTBAa MEJIKOJMCIIEPCHBIX MOPOILIKOB. DTO IIO-
3BOJISIET COKPATUTh TEXHOJOTHYECKYIO IIeTI0d-
Ky, a 3Ha4UT, CHU3UTh CTOMMOCTb HPOTyKIUH
n ycnyr. Ho maBHOE — 3TO KOJIOTMUYECKH YH-
cThle pouecchl. [lepBoe npomblIIEHHOE MTPO-
H3BOJICTBO, IPUMEHSIOIIEE CBEPXKPUTHUECKHUE
(hmrone, 3apadorarno B 1978 rogy — 310 OblIa
yCTaHOBKA 110 Jieko(henHu3auu kode, 3a HUM
B 1982 romy mocnenoBanga NpPOMBIIIIEHHAS
IKCTpaKUys XMens (A1s1 MUBOBApEHHOH Mpo-
MbInieHHOCTH). CeroaHs Ha 3amnaje 10BOJIb-
HO MHOTO MNpenupusiTuii padoTaer 1O 3TOH
MIPOTPECCUBHON TEXHOJIOTHH. [ 1]

Hawnbonee mnomymispHble CBEpXKpHUTHYE-
cKue (QIIoIBI — YIIEKUCIHBIA a3, Boja, Mpo-
1aH, aMMHAaK 1 HEKOTOPbIE JPyTHe COSTUHEHUS
C HEBBICOKMMHU KPUTHUECKUMH TeMIIepaTypa-
Mu. Yaie BCero MCHONB3YIOT CBEPXKpPHUTHYE-
CKHUH YIJIEKUCIIBIN ra3, TOCKOJIbKY OH HETOKCH-
YeH, IEIEB, JIETKO JOCTYTEeH U UMEET yA00HbIe
napameTpsl. Y HAC TaKUX MPEANPUATUN IOYTH
wer (HUL[ OP «['OPO» — mnoxany#, eauH-
cTBeHHOE uckitoueHue). [Ipobiema B ToMm, 4TO
HET 3aUHTEPECOBAHHOCTH Ha TOCYJapCTBEH-
HOM YPOBHE B HOBBIX YHCTBIX TEXHOJIOTHSIX,
a 3HAYUT, U )KEeJaHWUA BKJIJBIBATh CPEICTBA.

CBEpXKpUTHYECKHE COCTOSHUS TIEPBBIM
Hauai u3ydars Kanbsp ne nsa Typ B 1822 roxy.
Ecnu (xorzma cyiiecTByeT paBHOBECHE MEKAY
KHUJIKOCTBIO U TIaPOM) IPOAOJIKATh HAIPeBaTh
1 yBEJIMYUBAThH JABJIECHHUE, TO B KAKOW-TO MO-
MEHT TUIOTHOCTH XKUJKOCTH U Tapa CTaHOBSAT-
Csl OJIMHAKOBBIMM, a TPaHMIIA paszesia MEexXIy
9THMU (azaMu ucye3aer. B 3Toil KpuTHueckoi
TOYKE BELIECTBO NEPEXOAUT B IPOMEKYTOUHOE
COCTOSIHME — CTAHOBUTCS HE Ia30M M HE KU
kocteio. Ilpu Temmneparype Bbllle KpUTHYE-
CKOH TOYKH YK€ JIBYX (a3 He MOIydUTCs, XOTsI
€CJIM ITOT OJHOPOIHBIN (IO CHKUMATB,
TO €ro MJIOTHOCTb OyAET MEHSTHCS OT ra30Imo-
JOOHOTO K KUIKonogoOoHomy. IIpu MeHbIIMX
TEMIIEpaTypax BOJa HAXOOUTCS B JOKpPUTHYC-
CKOM COCTOSIHMH, a NIPU U3MEHEHHUHU JIaBJICHUS

€€ TJIOTHOCTb MEHSETCS CKAuKOM: JKUAKOCTh
MEPEXOIUT B Mmap. Belllle — B CBEpXKpUTHUE-
CKOM, BEIIECTBO OJHOPOJIHO, a IUIOTHOCTh Me-
HSIETCSI HETIPEPBIBHO.

B XIX Beke XHMHsI CBEPXKPUTHUECKUX
cpen  pa3BuBajach JOBOJBHO  MENJICHHO,
Y TOJBKO K KOHITY BEKa BBILIEI MEPBbIiA 0030p
Ha 3Ty Temy. Bo Bropoil monoBune XX Beka
Y4EHBIE CTaJIA BCEPhE3 33 {yMBIBATHCS 00 KO-
JIOTUYECKOW 0e30MacHOCTH W TIOBBIIIEHUHT
2 (HEKTUBHOCTH XUMUYECKHX TPOU3BOICTB
U TIOTOMY 3aMHTEpPECOBAIUCH BEIIECTBAMHU
B CBEPXKPUTHUYECKOM COCTOSHUU (MX Ha3bIBa-
10T (IIFOUIAMH).

Bnpouem, HayuHble HCCIENOBaHUS y Hac
[IPOJOJDKAOTCS, CHELUATU3UPOBAHHbBIC KOH-
¢epennuu posoasatcs, B 2005 roxy ObuT naxe
co3nan KoHcopiimym opranusanuii B 00J1actu
CBEPXKPUTHUCCKHUX (PIIOUIHBIX TEXHOJOTUH
(Koncopumym CK®DT). C oktsaops 2006 roga
HayaJl BBIXOAUTH CHELUATU3UPOBAHHBIN KYyp-
Hall «CBEpXKPUTHYECCKHC QIIFOMIBI: TECOPHS
Y TIPAKTHKa.

CBEpXKpUTHYECKYIO BOJYy CHCTEMaTHue-
CKH{ HCCJIEAYIOT C Hadasia mpolusoro Beka. Of-
HAKO CEroflHsi 3TH pabOThl NPUBJICKATEIHHBI
HE TOJBKO C TEOPETUYECKOM TOUKU 3pEHUSL.
Ectb Hagexma, 4To caMblii pacrnpoCTpaHEH-
HBIN, ACMIEBBIN, 0€30TacHbBIH U KOJOTHUECKH
YUCTBIA PACTBOPUTENb 3aiIMET CBOI0 YHUKAJIb-
HYIO HUIIIY B XMMHYECKON MPOMBIIILICHHOCTH.
(Koneuno, peus He 00 00bIYHOH BOJE.)

B npupone  cymiectByer = IpoMaiHbIi
€CTECTBEHHBIM CBEPXKPUTUUECKUNA PEaKTop.
DTO — 3eMHBIE He/pa, B KOTOPHIX Ha TITyOWHE
Oosee 50 kKM BOJIa HAXOANUTCS B CBEPXKPHTHYC-
CKHUX yCIOBUSIX. MOXKHO cKa3arh, 4To Onaroja-
Psl CBEPXKPUTHUYECKOH BoAe CHOPMUPOBAIICS
Te0JIOTUYECKUI OONUK Halllel IIaHeTHI.

ITo 00pa3y u MomOOHUI0 TOTO, YTO IMPOWC-
XOAMT IO 36MJIEH, HCCIIENOBATENN YK€ ITOUTH
MoJIBeKa HazaJ pa3paboTaid TEXHOJOTHIO THU-
JIpOTepMaJIbHOTO CUHTE3a KprcTasuioB. Hasep-
HO€, 3TO €AMHCTBEHHAs TEXHOJIOTHS Ha CBEPX-
KPUTUYECKOM BOZAE, KOTOPYIO YK€ JTaBHO
U YCHEIIHO IPUMEHSIIOT.

Hecwmotpst Ha Bc€ pasHooOpasme BO3MOXK-
HbIX IPUMEHEHUH J0- U CBEPXKPUTHUYECKOMN
BOJIbI, OHA MIPEXKIE BCEro Ba)kKHA YIS PEILIEHUs
9KOJIOTHYECKUX MPoOIIeM.

I'maBHass mpoOiiema, KOTOpass TOPMO3UT
BHEJIPEHHUE TEXHOJIOTHUNA CO CBEPXKPUTUUYECKON
BOJIOM, — 3TO JIOBOJIBHO BBICOKAs CTOMMOCTH
MIPOMBIIIVIEHHBIX ~ allaparoB, pabOTaroIMINX
oA OOJIBIIMM JIaBICHUCM.

Booa — ucmounux namsamu

Ho campim HCEBCPOATHBIM CBOMCTBOM BO/JIbI
SABJISACTCA TO, YTO Y HCC €CThb IaMATh. Manoro-
YN CJICHHBIC OKCIIEPUMEHTHI, ITPOBOANUMBIC Y4C-
HBIMH B pasHbIX CTpaHax MHpa, IOKa3aljii, 4YTO
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BOJIa CIIOCOOHA BOCIPUHUMATH M 3arieyariie-
Bath JIF000€e Bo3aeicTrue [1].

CrtpykTypa BOIBI — 3TO TO, KaK OpTaHU-
30BaHbBl ee MoJeKkynbl. OHHM O00BEeTUHSIOTCS
B TPYIIIBI — KJIACTEPHI. YUEHBIE Mpearoara-
0T, YTO UMCHHO 3TH KJIACTCPhI ABJIAIOTCS CBO-
eo0pa3HbBIMU sS4YeliKaMM NaMATH, B KOTOpbIE
BOJIa KaK Ha MarHUTHYIO JICHTY 3allMCHIBAIOT
BCE, YTO BHJIUT, CJIBIIIHT, YYBCTBYET.

CrpykTypa BOIBI MEHSETCS TPH JTHOOOM
Bo3nelicTBHHU. Boja, KOHEUHO, OCTAaeTCs BOMIOM,
HO €¢ CTPYKTypa Kak HEpBHAsl CHCTEMa YeJ0-
BEKa pearupyeT Ha Majeiliee pasapakeHue.
CoBpemeHHble TPHOOPHI 3aHUKCUPOBAJI, YTO
B KaxxIoil sueiike mamsatu Haxoxnurcsa 440000
rH()OPMAITMOHHBIX MTaHeNe!, KaKaas U3 KOTo-
pPBIX OTBEYAET 3a CBOM BHJ B3aUMOJCHCTBUSA
C OKpY’Karolel cpeiou.

Ha teppuropusix, rae npoxonsaT HCIbITa-
HUE OPYXKHUSI MACCOBOT'O MOPAKEHUS, CTPYKTY-
pa BOMBI KOJOCCATBLHO MEHsIETCS. 3aMeueHo,
YTO TMOCIIEe TAKUX UCTIBITAHUHA B OIM3IIeKAIINX
peruoHax pe3KO YBEIHMYMBAETCS KOIUYECTBO
caMOyOHuiiCTB B Tpu pa3a. MeIuKU HE MOIJIH
OOBSICHUTH TOT (DEHOMEH, HO yUEHBIM OBLIO
noHsITHO. Beap B opranusm Jropeil momana
BOJIa, HOCSINAs B cebe HH(POPMAITHIO O CMEpPTH,
yOuiicTBe, opyuu. Mo3r 4eloBeKa Tak ke CO-
JIEPKUT BOJLYy ¥ B TAKOW CUTYaIllU TIPOUCXOTUT
BOJIHBIN KOH(JIUKT, BMECTE C BOJIOH, KOTOpast
BIIUTaNa MHOOPMALIMIO O TIPOBEIEHHOM HCIIbI-
TaHUU, B MO3T IMOCTYIAET HOBasi HH(OpMAIus.
Hapymraercst Ouormazma Mo3ra v 4ejoBeK CO-
BEpIIaeT CyHIIH/I.

B ommoii u3 3akpeITEIX Jabopatopwii [ep-
MaHUM B Hadaje 60-X TofoB MPOM3OIIET He-
OOBSICHUMBIH city4aid. JlabopaHTka B pacTBOp
¢ TUCTWUIMPOBAHHOU BOMIOM YITyCTHUJIA aMITyITy
C CHJIBHO JICUCTBYFOIIIEM SI7IOM U HE kenas adu-
[IMPOBATh CBOIO OITIONIHOCTH, OHA TaK U OCTa-
BHJIA aMITYJTy B BoJIe. AMITy1a ObIjla OOHapykeHa
CITyCTSl TP JTHSI PYKOBOAMTEJIEM JT1a00paTopuH,
HO TaK KaKk OHa OblIla FepMETHYHA W HE TPEJ-
CTaBIIsLJIa OACHOCTH, €€ U3BJICKIIU U PO UHIIU-
JICHT pelInin 3a0bITh. B ociencTeue 3ol Bo-
JIOW HAITOWIIH JTAOOPaTOPHBIX MbIMIeH, 10 MUHYT
CIYCTS MBIIIN JIeXKAId MEPTBBIMH. Bomy TyT
JKE€ TMOABCPIVIM CaMOMY TIIATCIIBHOMY aHaJIu-
3y: C XUMHUYECKOU TOUKH 3PEHUS] OHA OKa3aach
0e3ymnpeyHo 4YKucTa, TO €CTh BOJA BOCIIPHHSLIIA
OT $1/1a HeTaTUBHYIO HH()OPMAIINIO, TaKe HEe CO-
MIPUKOCHYBIITUCH C HAM.

[Toxxe ydeHble MOKa3amd, BOJA MOMHHUT
BCE O TOM, C YeM OHa KOHTakTuponaina. OHa co-
XpaHsja namsaTh Jaxke Mocie Toro, Kak eu jae-
JaIu TOJHYI0 XUMHUYECKYI0 ouucTKy. U B 3a-
BHCHMOCTH OT TOTO, YTO B HEW MMOOBIBAIIO, BOJA
MOJKET OKa3aThCsl KUBUTEIHFHOW MM OTPABIIS-
forei yist io06oro opranms3ma [1].

MexaHn3M BOJHOM IIaMATH €II¢ HE IO-
HaT. Ho Oosee 3aMeueHo, uTO €e CTpPyKTypa

MEHsIeTCSl Tpu JI00O0M BO3ACHCTBHU: XHMHU-
YECKUMH BEIIECTBAMH, D3JIEKTPOMATHUTHBIM
U3IyYEHUEM, CBETOM, MY3bIKOM, MOJIUTBOMI
W Jaxke OOBIYHBIMU cJioBaMHU. Ee Momexyibl
IIPU 3TOM NEPECTPANBAIOTCS U KAK-TO 3aIlOMU-
HAIOT UH(OPMAIIHIO.

S pemmn mpoBepUTh, AEHCTBUTENBHO JIU
BOJIa MIOMHUT BCE U BCEX C YEM OHa CONpHUKa-
canack. Pogurenu xynunu ammyny «Komopa-
JI0» — JKUIKOCTh, UCMOIB3YyEeMYTO TSl OOPHOBI
C KOJIOPAJCKUM JKyKOM, U 51 IOMECTHUJI €€ Ha
HECKOJIBKO JTHEH B BOAY. 3aTeM s ITOJIUBAJT 3TOM
BOZIOM KOMHATHBIN LIBETOK, KOTOPBIN B TEYEHHE
30 nHeli 3acox.

Puc. 3. Bauanue 600vl, 83aumooeticmayrowyetl
€ amnynoul s1006UMou HCUOKOCMU NPU NOIUGE
KOMHAMHO020 PACMEHUs

Bbigoo: mobas KUIKOCTb COCTOUT U3
MOJIEKYJ, KOTOpble OECKOHEYHO XaOTHYECKH
JBWKYTCS, TiepesiaBast KojieOaHHUsI B OKPY>Kako-
myto cpeny. beictpee Bcero Ha 3T KoneOaHUs
pearupyet Boza. OHa HE IMPOCTO MX CIIBIIINT,
MEHsIET CBOIO (hOopMy, HO IIpHOOpETaeT U 3aIo-
MHHAET CBOMCTBA JAPYTHUX JKUJKOCTEH, C KOTO-
PBIMU TAK WIA HHAYE COIPUKACANIACH.

Ecmo 1u y 600v1 oywa?

Bona nayunna moneil moHUMaTh TOHKOCTH
YeJ0BEYECKON I W TO BIUSHUE, KOTOPOE
«JTI000Bb M TIPU3HATEIFHOCTE» MOTYT OKa3bl-
BaTh Ha MUP. MBI Bce 3HaeM, 4TO CJIOBa o0Ja-
Jar0T OTPOMHBIM BJIMAHUEM Ha TO, KaK Mbl OYy-
MaeM M 4yBCTBYEM, M UYTO Jeia OOBIYHO UAYT
OoJsiee mIanKo, €CIM UCIOIB30BaTh 000APSIO-
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e ciaosa. OHAKO 0 CUX IOP MBI HE MMe-
J¥ BO3MOXXHOCTH BOOYHMIO YBHJCThH JICHCTBHUE
MTO3UTHBHBIX CIIOB. ClI0Ba — ATO MPOSBICHUS
nymi. VY BrojgHE BEpoOsSTHO, YTO COCTOSIHUE
Hallel Tyl OKa3bIBa€T OTPOMHOE BIIHSHUE
Ha BO/AY (COCTaBISIFONIYI0, KaK MbI IIOMHHUM,
He meHee 70% Haiero Teia) W, TaKuM 00-
pa3oM, OueHb CHJIBHO BO3ACHCTBYET Ha HAIIU
tena. Jlronu, obmamaronipe XOpomuM 370pO-
BbEM, OOBIYHO O0JAAIOT W CHIBHBIM JTyXOM.
W neficTBUTENBHO, 3A0POBBIA JyX HamOomee
yAOOHO YyBCTBYET ce0si HIMEHHO B 3710pOBOM
tene. CTpeMsch MOMOYbh KaK MOXHO OOJIb-
eMy KOJHMYECTBY JIOJIEH BBI3IOPABIMBATH
WJIM OCTaBaThCs 370POBBIMH, HY)KHO BCETO Ha
BCETO yXa)KWBaTh 3a OONEHBIM YeJIOBEKOM. bo-
JIe3Hb — ATO HE TOJBKO JIMYHAs mpolieMa, HO
U pesyabrar JeopMaliu O0IIeCcTBa B IIETIOM.
Jlo Tex nop 1noka Mbl HE U3MEHUM U3yPOIOBaH-
HBII MUp, B KOTOPOM BCE MbI JKUBEM, U [TOKA HE
Hay4YHMCs JIYUTh HM3PAHEHHYIO JYIIIY, KOJH-
YECTBO JIIOJIEH, CTPANAONINX OT (DPU3MUYECKUX
0OJIe3HEH, HE YMEHBIIIUTCS.

Ha mamieli 1mraHere ecTh Takue BOJHBIE
MecCTa, TJe JIIOAU, KyNnasich B HUX, aCCOHHUPY-
FOT JPYT C IPYroM, TaKUe MECTa 4acTO Ha3bl-
BaroTCs CBANIeHHbIME. B U3pawmie — ato peka
Wopnan, B Uuauu — I'anr, B Poccun — o3epo
baiikan.

B 2010 romy rpymma mronedt U3 pasHBIX
CTpaH, a Takke Macapy IMOTTO coOpanuch Ha
Oepery o3epa baiikan a1t npoBeaeHuUs oyepe-
HOTO dKcniepuMeHTa. JIFomu oOpaTHiInch K 03e-
Py ¥ MHPY C HCKpPEHHUMH CJOBaMHU IFOOBU
1 OarofmapHOCTH. Y4eHbIE C TOMOIIBIO TaT9H-
KOB, HaXOAIINXCA HAa HCKOTOPOM PACCTOAHUN
OT MeCTa dKCIIEPUMEHTa, OMBITAINCH TPOaHa-
JM3UPOBATh BECh MPOLIECC U3MEHEHHUS COCTOS-
HUS IPOCTPAHCTBA.

VY4eHble XOTE€NH YCTaHOBUTH COBMAIYT
B YaCTOTE KOJICOAHNH MBICITH, TTOJIOKHUTEIHHBIE
SMOIINH, OJlarue HaMEepeHUs JIonel ¢ Koneba-
HUsIMU BoJ balikana, U Npou30HIyT JU B pe-
3yJAbTaTe TAKOTO B3aUMOJCHCTBUS B OKpYyXKa-
FOIIIEM TIPOCTPAHCTBE KaKHe-IHOO M3MEHEHUSI.
bout caenan yauBUTENHHBIN BHIBOI: JIFON CBO-
AMHU SMOIIMSIMH, YyBCTBAMH MOTYT WM3MEHSTH
COCTOSTHHE TIPOCTPAHCTBA.

[locne mpoBeneHHs IKCIEPUMEHTa OBLIO
3a()UKCUPOBAHO PE3KOE TMOBBIICHUE 3SHEp-
TeTUKH B OKPYJKAaroIIeM IPOCTpPaHCTBE, a Ha
HebOe mosBIIIachk pamyra. Takum oOpazom, mpu
JIOCTaTOYHO CHIILHOM JTyXOBHOM BO3ZICHCTBHUH,
AYXOBHOM HAIIPSAXKCHUU MOKHO U3MCHUTH Ma-
TE€PUAJIbHBII MUP, TaK KaK HET IPAHMIIBI MEXK-
Jly TYXOBHBIM U MaTepUaIbHBIM.

51 Toke TIpoBeN 3KCIIepUMEeHT. Yepes Bomy,
pasfeneHHyl0 Ha JIB€ YacTH TPOITyCTHJ Ha-
MpspKEeHUe. BIio yIMBUTETFHBIM TO, YTO BOJA
COCIMHUIIACh. JTO TOBOPUT O TOM, YTO BOJA
MPEACTABISIET SAUHOE LIEN0e, OJHY OOJBIIYIO

HEJIeIMMYIO0 AYIIY, XpaHsALIylo B cede Bce Tak-
HBI KU3HU.

Puc. 4. Mocmuxk uz 60061

BriBoa: 3aneuarneBas nadopmanuio, Boaa
npuoOpeTaeT HOBBIE CBOMCTBA, MPH 3TOM €€
XMUMHUYECKHH COCTaB OCTAeTCS IPEKHHUM.
CTpyKTypa BOABI — 3TO TO, KaK OPTraHW30BaHbBI
ee MOJIEKYJIbl. MOJIeKyIbl BOJIbI COCAMHSIOTCS
B TPYIIbL. DTH IPYIIbI COSAUHSIIOTCS B Kia-
cTepbl. VIMEHHO KilacTepsl SIBISIIOTCS CBOE-
00pa3HbIMU SYCHKAaMH TNaMATH, Ha KOTOpBIE
BOJIa, KAK Ha MarHUTO(OHHYIO JICHTY 3aIHCHI-
BACT BCE, YTO BUJIUT, CIBIIINUT, OMIyIIaeT. IMO-
UM TIOJIOKHUTENbHBIC WM OTPUIATENIbHBIE —
OKa3bIBaIOT Hawmbojee CHIbHOE BO3JCHCTBHUE
Ha BOTY.

To, 4T0 OOHAPYXUIM yUEHBIE, IOKUPYET:
«B oTBer Ha YeNOBEYECKHE MBICIH U SMOIINU
KPHUCTAJUTBI BOJBI MOTYT NPHHUMATH Pa3HOO-
Opaszubie GopMbl. MBI IeHCTBUTEIHHO CLIOCO0-
HBI U3JICYUTH 3EMJTIO C TIOMOIIBIO JIIOOBH. ..»

3aKkjoueHue

B npupoze Het Gonee 3aragoyHoro Belle-
cTBa, yeM Boja. daxkTuyeckn Boja HE MOAUH-
HSIETCS HUKAaKUM 3aKoHaM (pu3uku. Y Hee cBoH
3aKOHBI, CO3JaHHbIC IMPHUPOAOH TOJBKO MJIS
Hee. Boma mpu oxmaxnaenun Himke +4°C He
CcXKMMaeTcs, a pacmupserca. Boma B TBepaom
COCTOSIHUM HE TSDKEJee, YeM B JKUJIKOM, Kak
BCE Tena, a Haobopot — serye. Hukakue apy-
rHe rasbl, KpOME KHCIOpPOAa M BOAOpPOIA, HE
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00pa3yIoT KHUJIKOCTh NMPU CMEIIMBAHUH JPYT
¢ apyrom. JIro0oit 00beM BOJBI — 3TO OJHA T'H-
TraHTCKas MOJIEKyla — JUNojbs. Boma moMHUT
BCE, 4TO OBLIO, OHA PAa3HOCUT WHGOPMAIIHIO
0 KJIETKe W opranm3My. Boma obnamaer cBo-
eii COOCTBEHHON PHEPTETHKOMN, KOTOpas Mpel-
CTaBJISIETCSL OMHOU M3 3arajiok, MCCIETyEeMbBIX
HAayKOH. Y4eHble CUUTAIOT, YTO BOJIA HE ITPOCTO
CTHUXMSI, YTO BOJIa pEarupyeT Ha ONPEACIICHHOE
JIefiCTBHE WIIM MBICTTH YeJioBeka. Boga pacmos-
HaeT HalpaBJeHHbIE K Hell WH(pOpMaIMOHHbIE
CUTHAJBl, © TIOTOMY €€ MO)KHO ITPOrpaMMHU-
poBaTh M MCPEIIPOrpaMMUpPOBATH, HACBINIATH
SHEpPTUel U Ja)Ke BOCCO3/1aBaTh €€ YHUKAIb-
HBIC MPUPOAHBIC CBOMCTBA, TO €CTh CTPYKTY-
pUpOBaTh BOIY.

Bonma — na(pOpManmoHHo 3apskeHHOE Be-
mectBo. OHa XpaHuT HHOOPMAITHIO 000 BCEM,
C YeM COIpPHUKAcaeTcs MPH IMOMOIIM KilacTe-
poB. CaMblil CUJIBHBIN CIIOCOO 3apsiIUTh BOAY
uH(pOpMaIIMe, 3TO Tepeaarh BOJE IMOIUO-
HaJBHBIN 3apsi/ YyesoBeKa (TepenaBaTh MOYKHO
MBICIIEHHO MK CcIIOBECHO). Boma cBoero pona
OMOKOMIIBIOTEP, C TIOMOIIBIO0 KOTOPOTO, Yeo-
BCK MOXKET JaXX€ CO34aTh HY>KHBIC YCIIOBUS Cy-
[IECTBOBAHUS.

Mou OonbITHl TOATBEPAWIN YUEHHE OMO-
T0 Macapy, Teoputo C.B. 3enuna u 1eneOHbie
CBONCTBA BOABL, onucaHHble B Tpyaax B.JI. Bo-
elikoBa. TeM caMbIM 51 JOKa3ai, 4TO BOJA CHO-
coOHa BOCIIPHHHAMATh, COXpaHATh W Tepera-
BaTh MH(OPMAIUIO, JaKe TaKyl0 TOHKYIO Kak
YeJIOBEeUeCKHe MBICITH, SMOIIMH, CIOBO U 00-
JafaTh Ucuessomen cuinoi. I'nmmoreza Mmoero
HCCIIEZIOBAHUS TIOATBEPK/ICHA.
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