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KOPOACGRGKAA AKAACMHUA HAVK

JEITAPTAMEHT 5KOJIOI'MA
HUMU »HkoJjoruu 4esioBeKa.

NHOOPMAIIMOHHASA CITPABKA
Pycckosi3piuHas 2JI€eKTpOHHAsT BepCUs

CHUHXPOHU3ATOP

CHHXPOHHOCTh (KOT€pEHTHOCTb) BELIECTBA — 3TO YHOPSAJOYEHHOE U COIVIACOBAHHOE
NoBeZIeHHE OOJIBIIOrO YKCia 3JIEMEHTOB BEIIECTBA B MAKPOCKOIIMYECKUX MaclITadax.

Knerkn aOGCcomaOTHO 340pOBOr0 OpraHM3Ma B3aUMOJIEHCTBYIOT KaK CIaKEHHBIH OpKECTp,
MOCKOJIBKY HAXOJSATCS B CHHXPOHHU3MPOBAHHOM (KOT€PEHTHOM) cocTosiHuu. [Ipm HapymeHun
CUHXPOHHOCTH MPOLIECCOB (IECHHXPOHU3ALIMK) B OpraHU3Me HaUMHAIOTCS O0JIE3HU.

Bcem u3BecTHO, 4TO OOJBLIYIO YAacTh HAIIEro OpraHU3Ma COCTAaBJSeT BOJA, M 4YTO OT
COCTOSIHUSI 3TOM BOJIbl 3aBUCHUT O0IlI€E€ COCTOSIHHE YEJIOBEKA.

Mps1 paspabotanu st Bac yHuKanbHbI NpuOOp, OCHOBHOE Ha3HAYEHUE KOTOPOTO —
CHHXPOHHU3AIHS BOJIBI.

B HexuBOW mpupome DIEMEHTHl CTPYKTYPBl BOIBI HMMEIOT JIGBOCTOPOHHIOID U
MPaBOCTOPOHHIOIO MOJsipu3aluio (BpamieHue) B cootrHomeHnuu 50X50%.

CunxponusupoBanHass Bojga wumeeT 100% 1eBOCTOpPOHHIOW —noJApU3anuioo. benku
MEXKJIETOYHBIX MEMOpaH TakKe MMEIOT JIEBOCTOPOHHIOW Mojspu3aiuio. biarogaps stomy
CHHXPOHU3WPOBAaHHAs BOJAa TOJHOCTHIO TIPOHUKAET B KIETKY H CHHXPOHU3UPYET
MIPOUCXOJAIIME B HEU IPOLECCHI.

C nomomipto npubopa Bbl CMOXKETE IOJydaTh CHHXPOHU3MPOBAHHYIO BOAY, (pusmueckue
CBOICTBAa KOTOpPOM TIOJHOCTBIO COOTBETCTBYIOT CBOMCTBaM BOJABI B AOCOJIOTHO 3/10pPOBOM
OpraHu3Me, 1 MCIOJIb30BaTh €€ AJIsl 03J0POBIICHUS C€0s1 U CBOMX OJIM3KUX.

Perynsiproe ynotpebiaeHue Bojipl, 00paboTaHHON TPUOOPOM, TO3BOIUT Bam:

- YAYYIIUTH 001Iee PU3nUecKkoe COCTOSHUE U BBIHOCIMBOCTh OPraHU3Ma;

- IOCTENEHHO U30aBUTHCS OT UMEIOLUXCS 3a00I€BaHUM, IPELYPEIUTH OSIBICHUE HOBBIX;

- 3HAYUTEIHHO YIYYIIUTh COCTOSHUE BCEX (PYHKIIMOHATBHBIX CHCTEM OPTaHU3Ma;

- OIIYTHUTH BCIO MOJHOTY €IWHEHHS C OKPYKAIOIIUM MHPOM;

- OCTaHOBUTH CTapEHHE U OBITH BCETIa MOJIOBIMHU U 3JI0POBBIMH.

IIpupoaHbie 1 KBAHTOBBIE CBOHCTBA MNTHEBOH BO/ABI

3a mocyieqHUE AECSITUIIETUS YUYEHBIMHU Pa3IMYHBIX CTPaH ObLIO MPOBEAECHO OOJBIIOE YHCIIO
WCCIIEIOBAaHUN TOCBSIICHHBIX H3YyYEHHUIO CBOMCTB BOJbI. OJHAKO aHATUTHYECKUU 0030p
ITOJIyYEHHBIX PE3YyJbTAaTOB YKA3bIBAET HA TO, YTO BOJAA NMPOAOJKAET OCTABATHCS TAMHCTBEHHOMN
ctuxuen [Ipupoipl ¥ 4TO BOJA SABIISAETCS OCPEAHUKOM Mexy 1Ipupo1oit u yesmoBexom.

He cMoTps Ha pacnmpOCTpaHEHHOCTH BOJIbI, PECYpPC NPUPOIHBIX HCTOYHMKOB YHCTON
MUTHEBOM BOJIBI M3-3a DKOJIOTMYECKUX MPoOsieM kaTacTpoduuecku cokpamiaercsa. M xors mns
YAOBIETBOPEHUS (PU3MOJIOTMYECKUX MOTpeOHOCTEN yenoBeka TpedyeTrcss okoio 3,0 1 BOXbI B
J€Hb, ’TOT MUHUMYM JUIsI HEKOTOPBIX CTPAH MHPA COBEPILIEHHO HEPEaJICH.
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be3 Bobl xu3Hb HA 3emiie HEe MbicTuMa. OHa BXOAUT B COCTaB JIHOOOTO KUBOTO CYIIECTBA B
3HAYUTENBbHBIX KoaudecTBax. Temo demoBexka Ha 70 % cocrouT u3 BoAbl. buoxmmmueckue
MIPOLIECChl B HAIEM OpraHu3Me 0e3 BOJbl HE BO3MOXKHBI, MX Kauye€CTBEHHAsl COCTaBIISIOIIAs
HaIpsIMYIO 3aBUCUT OT KauecTBa ynoTpeOyisieMOi HaMu BOJBI.

Bcemuphnasi opranmsanus 37paBooxpaHeHus coobmaer, uyro Oosiee 80 % 3aboneBaHUil
CBA3aHbl C YIOTPEOJICHHEM YEJIOBEKOM HEKAYeCTBEHHON NUTHEBOM BOJbI, YTO Mpodiema
MOJIyYEeHHSI KAU€CTBEHHON MUTHEBOM BOJIbI AKTyaJlbHA BO MHOTUX CTpaHax MUpa.

B noBcenHeBHOM *U3HU BOJA MPEICTABISAETCS HACTOJIbKO OaHaIbHOW, YTO pacLEHUBAETCS
HaMH KakK , TUIIHYHAs JKUJKOCTh. B JIeHCTBUTEIHLHOCTH, M3-3a CBOCH aHOMAaIbLHOCTH, BOJa
HauOoJee aTUMUYHAs KUAKOCTh U, KaK JOKa3bIBAIOT, U3-32 €€ aHOMAJIbHOCTHU U CIELIU(PUIHOCTH
CTPYKTYpPBI OKa3aJlach BO3MOKHOM JKU3Hb Ha 3eMII€.

Heprronsi B.®. roBopui1, YTO HAyKH O BOJIE HE MOTYT MOXBACTAaThCs OOJBIIMMH yCIIEXaMu
B pa3rajgke ee OCOOEHHOCTEW, YTO MbI 00JlajlaéM Ha 3TOT CYET JMIIb Oojee WIM MEHee
MpaBAONOAO0HBIMUA TUIIOTE3aMH, €II€ AAJeKUMH OT OOIIENPU3HAHHON TEOpUH, KOTOpas
o0BsicHUIIAa OBl BCE €€ aHOMaJIbHble OCOOCHHOCTH CTPAHHOE MOBEICHHUE B PA3IMYHBIX Cpelax U
pa3IMYHON TepMOAMHAMHUYeCKOM oOctaHoBKe. [Iponuio Tpu necsTuieTHsi, HO U MO cell JEeHb
3araJIoYHOCTh BOJIbI OCTAETCS HEPa3pELICHHBIM NapaIOKCOM.

AHanu3 pe3ynbTaToB MCCIENOBaHUHN (U3MUECKUX U OMO3HEProMH(YOPMAIMOHHBIX CBOMCTB
MPUPOAHBIX BOJ, KAK COOCTBEHHBIX, TaK M JPYTMX aBTOPOB, & TaKXKe CIOCOOOB MOBBIIIECHUS
KauyecTBa MUTHEBOW BOJbI, TIO3BOJIUJI aBTOPaM 3TOW CTaThbU Pa3padOTaTh U IKCIEPUMEHTATBHO
000CHOBAHHOCTh 3()(PEKTUBHOCTH HOBOTO (PU3HUYECKUE CIIOCO0a PETYIMPOBAHUS CTPYKTYPHBIX
CBOICTB NUTHEBOM BOJIbI, C LEIbI0 CHUHXPOHU3ALUMHU OUOPU3NYECKUX M OMOXMMHUYECKHX
MPOLIECCOB B OpraHU3ME YeJIOBEKA.

Poab cTPYKTYpHPOBAaHHOM BOJAbI B OPraHU3Me YeI0BeKa

N3BeCTHO, YTO HOCHUTENSAMHM YNPABISIIONIEH CEMAaHTUKM TKAaHEBOIO M KJIETOYHOTO YPOBHSA
ABJISIIOTCSL  BOJHBIE AacCOLUMAThl WA acCOLMaTbl B BOJHBIX pAacTBOpax, KIACTEPHBIE H
¢bpakTanbHble CTPYKTYpbl. POpMBI, KOTOpbIE MPUHUMAIOT acCOLMATHI, BECbMa pa3jIMYHbl U
00yCJIOBJIEHBI HE TOJBKO MOJEKYJIaMU IPUMECEH, copepKallluxcsl B BOJIE, HO U YCIOBUSIMU MX
oOpazoBaHusl.

Tak, corimacHO HCCIE€IOBaHUSAM  BOJA MPEACTABIAET COOOW HEpapXui0 TNPaBUIIBHBIX
O0OBEMHBIX CTPYKTYp, B OCHOBE KOTOPBIX JICKUT KPHUCTAJUIONOAOOHBIM "KBAHT BOJIBI",
cocTosluii U3 57 ee MOJIEKYJd. JTa CTPYKTypa SHEPreTUYECKH BBITOJIHA M PA3pyIIAETCS C
0CBOOOKJIEHMEM CBOOOJHBIX MOJIEKYJ BOJIbI JIMIIb NMPU BBICOKUX KOHIIEHTpALUSAX CIUPTOB U
MoAOOHBIX UM pacTBopuTeieil. "KBaHThl BOAbI" MOTYT B3aUMOJICHCTBOBAThH JIPYT C JIPYroM 3a
C4eT CBOOOJHBIX BOJOPOJHBIX CBS3€H, TOpPYALIMX HAPYXy U3 BEpPUIMH ‘‘KBaHTAa  CBOUMU
rpansMu. [Ipu 3TOM BO3MOXHO 00pa3oBaHHE YK€ JIBYX THIIOB CTPYKTYp BTOPOTO MOpPSAJKA.
Wx B3aumojeicTBUE APYr C JAPYroM HPHUBOJIUT K TOSBJIECHUIO CTPYKTYpP BBICLIErO MOpSAKA.
Takum 00pa3oM, BOJHas cpelia MPeACTaBIIeT cOOON Kak Obl MepapXUUYECKU OPTraHW30BAHHBIN
KUIKANA KpUCTaul. MI3MeHeHne mooKeHns OJTHOTO CTPYKTYPHOTO 3JIEMEHTA B 9TOM KPUCTAILIIE
MoJ JIeMCTBUEM JIIOOOr0 BHEIIHEro (akTopa WM HM3MEHEHHE OpPUEHTALMU OKPYKAIOUIUX
AJIEMEHTOB MO/ BIUSHUEM J100aBIIIEMbIX BELIECTB O0ECIEUNBAET, BHICOKYIO UyBCTBUTEIBLHOCTD
MH(OPMALIMOHHON CUCTEMBI BOJBI.

Hecmotpst Ha TO, 4TO pasHble MOJENM MNPEUIararoT OTJIMYAIOIIMECS IO CBOEH IeOMETpUU
KJIACTEPbl, BCE OHU MOCTYJIUPYIOT, YTO MOJIEKYJIbl BOJbl CIIOCOOHBI OOBEIUHATHCA C
o0Opa3oBaHUEM OJIUMEPOB.
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Ho xnaccuueckuii moimMmep - 95TO MOJIEKYJIa, BCE aTOMbl KOTOPOH OOBEIWHEHBI
KOBAJICHTHBIMU CBSA35IMH, a HE BOJOPOJHBIMU, KOTOpBIE JO HEAABHETO BPEMEHHU CUMTAIIUCH
YHUCTO AEKTPOCTATUUECKUMH.

Omnako B 1999r. ObUIO SKCIEPUMEHTANIBHO MOKA3aHO, YTO BOJOPOJHAS CBSI3b MEXIY
MOJICKYJIaMH BOJBI BO Jiby uMmeeT yacTuyHO (Ha 10%) koBaseHTHBIA xapaktep. [laxe
YaCTUYHO KOBAJICHTHBIN XapaKTep BOJOPOJAHOM CBA3M ‘‘paszpemiaer’, mo meHbwmen mepe, 10%
MOJIEKYJ BOJABl OOBEIMHATHCS B JOCTATOYHO JOJTOKMBYIIME MOJUMEpPHI (HEBAXKHO, KaKOU
KOHKPETHOM CTPYKTYpbI). A €Clu B BOJIE €CTh MOJIUMEPHI BOJBI, TO JIaXe cliadble BO3ACHCTBUS
Ha a0COJIFOTHO YHCTYIO BOJY, @ TeM 0oJiee €€ pacTBOPHI, MOTYT UMETh BAXHBIC MOCIECTBHUSI.

KadectBeHHOE OTIMYME CTPYKTYPUPOBAHHOW BOJBI HAIIEro OpraHu3Ma OT OOBIYHOMN
ONpeACNsieTCS MNPOYHOCTHIO BOJOPOAHBIX CBA3€W. Poiib BHYTPUKIETOUYHOW BOABI Kak
CJIy4aifHOr0 BTOPOCTENEHHOT0 paCTBOPUTENIS, IPOTUBOPEUYUT OMOJIOTY UTOIMIIA3Mbl, B KOTOPOH
OHa KaK pAaCTBOPUTENb MOXKET MPUHATh JI000€ M3 HECKOJBKUX AaKTHUBHBIX (PHU3HUECKUX
COCTOSIHUM, TaKUX KaK, HallpUMep, aKTUBHOCTh, IPOHUKAEMOCTb, TEKY4ECTb, BA3KOCTb. JIt0O0M
Ipyrol, BTOPOCTENEHHBI pacTBOPUTENL 00sA3aT€NbHO HUrpan Obl JECTPYKTHUBHYIO pPOJb B
OMOJIOrMYECKUX MPOLIeccax KIETKU.

JIHK ne chopmupoBana Obl cnimpanu, a GpepmMeHTH He obnamanu Obl cBOeil 3-X MEpHOM
CTPYKTYpOH M T'MOKOCTBbIO OMOJOTMYECKOro AEUCTBUS 0€3 MPOYHBIX BOAOPOJHBIX CBs3el
CTPYKTYPUPOBAHHOM BOJIbI; MPOHMIIAEMOCTh KJIETOYHBIX MEMOpaH M KaueCTBO CTPYKTYpbI
0enKoB TaKke 00eCleynMBaeTCsl MPOYHOCTHIO BOJOPOAHBIX CBSA3EH CTPYKTYpPHPOBAHHOM BOJBbI,
KOTOpasi aKTUBUPYET MpOIecChl OMOXMMHUYECKHX pEeakKlUid, peryaupyeT BHYTPHUKIETOYHOE
pacIpeaeiIeHie SHEPTUU.

JleicTByIOIIMM HayalloM, yIpaBiisitoliedl nHdopmarueil, BOCOpUHUMAaeMON KJIETKOW WU
KJIETOUYHBIMH OpTaHeNlaMu, SIBIISIETCS CJIOXKHAs reoMeTpuueckas ¢opma acconuaTtoB. MIMeHHO
Takass (opma SBISETCS TEM 3BEHOM, KOTOPOE ONpENEsieT CTPYKTYpYy (PHU3MUYecKuX MojeH,
NPUCYLIUX accoluaTy. OTH e MOJs, B CBOIO O4Yepelb, 3alyCKalOT WJIM OCTaHABIMBAIOT
BHYTPHKJIETOYHBIE TPOLIECCHI UM BIUSAIOT HA HUX TEM WJIM UHBIM CIIOCOOOM.

B cratee HoOenesckoro naypeara Jlroka MoHaHbe onucanbl 3(pQeKThl maMsaTh BOABI B
orHomiennn k JHK, npu B3aumopelicTBuM cO cilaObIM 3JEKTPOMAarHUTHBIM TOJEM. OTH
s dexTsl 00BsACHAIOTCS MOHaHBE Kak (peHOMEHbI pe3oHaHca HaHOCTpyKTyp JJHK u BogbI.

CTpyKTypupOBaHHAasl BOJa SIBJSIETCS KJIIOYEBBIM areHTOM B paboTe TOJOBHOIO MO3ra W B
LIEJIOM LEHTPaJIbHOM HEPBHOM CHCTEMBbI, OOYCIOBIMBAs YCHJIEHUE CUTHAJA MPHU MPOBEICHUU
MMITYJIbCOB BJIOJIb MUKPOTPYOOK M aKTHHA, BOBJICYEHHBIX B 00pabOTKY MH(POpPMAILIUU U NaMSTh.

BriBoasr:

BnepBpie ¢ MOMOIIBIO yCTPOWCTBA MAKpPOCKONHMYECKOW KBAaHTOBOW TEJIEHNOPTALMH, W3
IIPUPOTHON NMUTHEBOM BOJBI MOJIY4YEHA KOrepeHTHas Boaa L- u R-nonspusanuu, npossistonime
3aKOHOMEPHbBIE U3MEHEHHUS BO BPEMEHU.

[lonyyeHHble [aHHblE, KaK HaM MPEACTABISETCS, SKCIEPUMEHTAIBHO JO0Ka3bIBAIOT
KBaHTOBYIO MPUPOY SHEPIreTUKU U COATaHCUPOBAHHOCTH BO/IBI.

VYuutbiBasg 0COOCHHOCTh O€JKOB OpraHM3Ma 4eJoBeKa, a MMEHHO L-kKoH(urypauuio ux
MOJIEKYJISIPHOU CTPYKTYpBHI, L-nonspusoBanHas KOI€peHTHas BOJIA oOnanaer
KOMIUIEMEHTAPHON OCOOEHHOCTBIO ISl TAaKOM CTPYKTYpbl. YNOTpeOJIeHHe TaKoW BOJbI
o0ecneyuT CUHXPOHU3AHI0 (YHKINOHAIBHON aKTUBHOCTH, KaK BHYTPUKJIETOUYHBIX IPOLIECCOB,
TaK U B 1IEJIOM OpraHu3ma.
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