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KoHCTpyKIMsi Tela KMBOTO OpraHvM3Ma YCTPOE€Ha TakK, 4YTO
11000€ MPUKOCHOBEHHUE K HEMY TIOUTH B JTI0O00N TOYKE BHI3HIBAECT
BO3HUKHOBEHHE OIIYIICHUS KOHTaKTa. Takoe OIlylIeHue
TOBOPUT O TOM, YTO B HEPBHYI CHUCTEMY >KMBOI'O OpraHu3Ma
OTHPABIISIETC HEPBHBIM CUTHAJ, YKA3bIBAIOIIMN HA CTEMNEHb
KOHTaKTa U MECTO BOBHUKHOBEHUSI KOHTAKTA.

HepBHast cuctema, KOHTpOJIUPYIOIasi OULYIIEHUs, YCTPOCHA
0 TOMUYECKOMY TMPHUHIUITY, TO €CTh KaXXJIOMy JaT4YHUKY,
CEHCOpY JKMBOIO OpraHu3Ma COOTBETCTBYET OIpEeIEHHAs
TOYKa KOpPbI TOJIOBHOIO Mo3ra. FMIMEHHO Tyla CTeKaroTcs
CBeJCHUS 00 ONIyIIEHUSIX, WM HMMEHHO TaM (opMHUpYyeTCs
00bEMHBIN ToJIorpaduyeckuid oOpa3 Tena >KMBOIO OpraHu3Ma.
CBelleHUsI O COCTOSTHUM JAaTYMKOB, CEHCOPOB, a CJIEIOBATEIBLHO
U O COCTOSIHUU UBBIX KJIETOK, MEPEeHaETCsa B KOPY T'OJIOBHOIO
MO3Ta HE3aBUCUMO OT HAJIMUMS KaKOTr0-JIMOO KOHTaKTa WM MPU
ero orcyrcTtBuM. Kietka mpocto nepenaér cBeieHus o cede B
MO3T, KaK MOJATBEPXKICHUE CBOETO CYIIECTBOBAHUS B COCTAaBE
uBoro opranmsma. M stor (dakt ykaspiBaeT, 4yTo B JIHOOOU
KJIETKE JKMBOIO OpraHu3Ma IIOCTOSIHHO BbIpaOaThIBAIOTCS
KBAHTBI AJICKTPOMAarHUTHON IHEPrUU, KOTOpbIC IMEpeaaroTCs B
COCTaB HEPBHOM CHUCTEMBbI JKMBOIO OpraHusma. MX MOIIHOCTB,
Cydss IO BCEMY, OYEHb Maja, HO 3TOr0 JOCTATOYHO, 4YTOOBI
SKOHOMHO MOJJICPKUBATH >KU3HEIAEATEIBHOCTh KJIETOK KOPBI
rOJIOBHOTO MO3ra, KOTOpass yCTpOEHa 0 TOMUYECKOMY
npuHOuny. Mx manas MOIIHOCTH IO3BOJISIET OCTABJISATh TaKHE
y4aCTKM  KOpbl ~ TOJOBHOrO  Mo3ra  0€3  JIMIIHEro
nepeBO30YKJICHUSI, KOTOPOE CIOCOOHO BKJIIOYATh B PadOTy
CO3HAHME KUBOT'O OPraHu3Ma.

KuBoii opraHu3M MOXKET IIpU HEOOXOJMMOCTHU, HO YyXKe
yepe3 MamsiTh YCIOBHBIX PEeIICKCOB, COBHAHHE U MBIIIJICHHUE,

1



UCIIOJIb3Ys CUCTEMY OOpaTHOM CBSI3M, OOPATUTh CBOE BHUMAHHUE
Ha OOy 3aMHTEPECOBABIIYI0 €ro TOYKY CBOETO Teja. ITO
MOXKET JieJlaTh HE TOJIbKO KHMBOW YEJIOBEK, HO U JIF0OOE KUBOE
CYLIECTBO B MEPY pAa3BUTHS CBOETO MbIIUICHUS. YenoBeK,
HAXOJSAIIUKCS B 3IPABOM YME, MOXKET HE TSI HOTPOHYThCS
70 JIE00OM TOYKHM CBOETO Tejia (B 3aBUCUMOCTH OT (PU3MYECKOU
TMOKOCTH TEJIa) UCTIOJIb3Ys CBOE CO3HAHHUE U MBIIIIJICHUE.

Nudpopmansi OT JAaTUYUKOB, CEHCOPOB IiepenaérTcs B
HEPBHYIO CHUCTEMY JKHUBOIO OpraHu3mMa B BHUJE HEPBHBIX
CUTHAJIOB, KOTOPBIE )KMBOW OPraHu3M B CBOEH OCHOBHOW Macce
JaXXE HE OCO3HAET U HE BBIJACISACT M0 OTACIABHOCTH 10
onpeAeIEHHBIX KPUTHUYECKUX cuTyarui. Besa sta undopmarus
BOCIIPUHAMAETCSI CYMMAapHO, MHTETPAIIBHO MO MPUHIUITY
camooco3Hanus: «-wefd». Ecnam ydecth, 4YTO JaT4yuMKamu,
CEHCOpaMHU SBJISAIOTCA BCE KJIETKU Teja, KOTOPBIE B TEJE
YEJIOBEKAa MCYUCHSAIOTCA MWUIMOHAMHU, TO 3HEPIrUsl 3BTOTO
CUTHaJla B T'OJIOBHOM MO3I' COOTBETCTBEHHO OYyJI€T HOCTUTaTh
ACTPOHOMHUYECKUX MOKa3aTeyner. B CBI3U ¢ 3TUM BCTAET BONPOC
0 (pu3HYECKO OCHOBE HEPBHOTO CUTHAJIA U €IUHUIIAX SHEPIHUH,
B KOTOPBIX NEPENAETCA HEPBHBIN CUTHAIL.

Kuson OpPraHu3M  MJICKONHUTAIOIIMX  MPAKTUYECKHU
MpEeJICTaBIsIeT COOOM  CHOXHBIA ~XUMMYECKUM KOMOMHAT,
KOTOPBIU paboTtaer 5| UCIIOJIb3YyET IS CBOEH
KU3HENICATCIBHOCTH HUCKIIOUYUTEIIBPHO XUMHUYECKHE PEAKIAU
Pa3HOM CJIOXKHOCTA OT MOMEHTA 3a4aTHs U 10 MOMEHTA CMEPTH.
OTO YTBEPXKAECHUE MOKHO OTHECTH HMCKIOUYUTEIBHO KO BCEM
KUBBIM OpraHu3MaM, HaudyvHas OT HAWUNPOCTEHIIUX BHUIOB U
KOHYasi TAKUM CJIOKHBIM OPraHU3MOM, KaK YEJIOBEK.

Eciu nmaTtyMku, CEHCOPBHI KMBOTO OpPraHu3Ma IOCTOSIHHO
NOCTABJISAIOT  MH(POpManMioO B TOJOBHOM  MO3r,  TO,
CI€IOBATEILHO, OHM  JIOJDKHBI ~ 00JIaaTh  MOCTOSIHHO
paboTarIUMU UCTOYHUKAMU SHEPTUH.

VCTOYHUK 3HEPTUM KUBOW KJIETKH JIOJKEH OBITh OCHOBaH
Ha XUMUYECKUX WIH (PU3MUYECKUX mpolieccax. Bce xumuueckue



MPOLIECCHl  MPOTEKAKOT C IIOTJIOIIEHUEM WIIM BBIJACICHUEM
SHEPIMU MW O003HAYAIOTCS KaK DJK30TEPMUYECKHE WU
SHIO0TEpMHUYECKHE. B mporecce a1000M XUMHUYECKON peaKIuu
MPOUCXOJUT  TIPOLIECC  MEPEPACIPEACICHUA  TPACKTOPUU
BAJICHTHBIX JJIEKTPOHOB MEXKJYy AaTrOMaMM W XHUMHUYECKAMU
COCIMHEHUSMM B3aMMOJCUCTBYIOIUX BEIECTB. B pe3ynprare
XUMUUYECKON PEAKLUUU NPOUCXOAUT YCTAHOBJIECHUE HOBBIX, IO
OTHOIIIEHUIO K MPEKHUM, TPACKTOPUN BAJIEHTHBIX 3JIEKTPOHOB.
B coorBeTcTBMM BTOpOMY TIIOCTynary bopa, mpu mnepexoje
9JICKTPOHA B aTOME C OJHON OpOUTHI HA JIPYTYHO MPOUCXOJUT
BBIJICJICHUE WM [OIVIOIIEHUE KBAaHTA JJIEKTPOMArHUTHOU
sHepruu [1]. To ecTh XUMHUECKHE PEaKIIMKM MOTYT IIPOUCXOIHUTh
TOJIBKO C BBIJEJICHUEM WM MOTJIOMIEHUEM YHEPruu (Teria), Tak
KaK BCE€ XUMHUYECKUE DIIEMEHTHI UMEIOT OTIIMYHOE APYT OT JIpyra
PACIIOJIOKEHUE BAJIEHTHBIX JJIEKTPOHOB IO PAa3HbIM YPOBHAM
TPACKTOPHUM.

B KkadecTBe 4YaCTHUIBI JHEPTUM KUBOW KIETKOU MOXKET
BBIJICIIATHCS KBAaHT JJIEKTPOMArHUTHOW DHEPIUM, KOTOPBIM WU
MIOCTYNIA€T B HEPBHYK) CHUCTEMY >KHUBOTO opraHusma. KBaHT
DJICKTPOMAarHUTHOM JHEPIUU TIPA OTOM SIBIISIETCA OJHOW W3
COCTABJISIFOIINX DJIEKTPOHA, HO €ro BEJIWYMHA, CyMMapHas
MOILIHOCTh ~ 3aBUCHUT OT PA3HOCTU DHEPrUM  DIIEKTPOHA
MPEABIAYIIETO MECTOHAXOXKAECHUS U PE3YJIbTUPYIOLIEro. Takou
KBAHT MOET BBIICIATBCI OT OJHOM U3  IOCTOSIHHO
MPOUCXOJANIIEH PpPEAKIUU JBYX WA HECKOJbKUX BEIIECTB,
MPEACTABIISIIOIUX AKKYMYJIATOP KIIETKHU.

JKuBble opraHu3Mbl MIICKOMUTAIOIIMX HAUO0O0JEe MOCTOSTHHO
HYXJAIOTCS B HOTPEOJICHUH KUCIOPO/ia U BBIBOJAE U3 OpraHu3Ma
YIJIEKUCIIOrO Ta3a. JTO YKa3bIBAET HA TO, YTO B KJIETKAX UJIET
IIOCTOSIHHBIM MPOLIECC OKHUCIEHUSA YIIEpOoAa U BBbIBEACHUSA
OOJIBIIIOTO KOJWYECTBA YTIJIEKUCIIOTO ra3a, KOTOPbI HE HYKEH B
TAKOM KOJIMYECTBE KJIETKaM. PaCTUTENbHBIM MUD B OTJIMYHE OT
YKUBOTHOT'O MIPUMEHSET ITOBCEMECTHO HAKOIJICHUE
YIJIEPOIOCOAEPKALIUX COCJIMHECHUN B Ka4yeCTBE



KapKaCOCKEJIETHOIO Marepuayna. HO  pacTUTENbHBIM  MHUP
ABJISETCA OCHOBHBIM MCTOYHUKOM IMTaHUS BCETO >KUBOTHOIO
MHpa B TEUEHHE MHOTHUX MWUIMOHOB M MHJUIMAPIOB JET. Bech
PaCTUTENIBHBIA MUP CYIIECTBYET Ha IOTJIOMICHUU YTJIEKUCIIOrO
raza ¥ BBIJCICHUU KHCIOPOJIa, OCTaBJsisl NMPAKTUYECKU BECH
OTPEOJISIEMBIN yTIIEpO B CBOEM COCTaBE.

JKuBOTHBIM MHp, TOTPEOSAS IUIOABI PACTUTEIBHOTO MUPA,
OBLIT BBIHYKJICH MPUCIIOCOOUTHCS BHIBOJIUTH M3JIUIIKU YTIIEPOJIa
U3 OpraHu3Ma 4epe3 o00pa3oBaHUE YTOJbHOM KHUCIOTHI H
yriekucioro rasa. [lapamnenbHO yrompHas Kuciiota Craia
VCTIOJIb30BATHCS JKUBOTHBIM MHPOM B KAa4E€CTBE JJIEKTPOJIUTA
JUISL aKKyMYJISITOPOB B KaxJoM KjiaeTke. Ho BripaboTka KBaHTOB
SHEPIrUM aKKyMYJSITOPOM C HCIHOJIB30BAHMEM B KayeCTBE
ANEKTPOJIUTA YTOJIBHOW KHCIOTBI U C YYETOM CTaOMIBHOCTH
TEMIIEpaTypbl  TeJa JKWUBOTO  OpPraHW3Ma  IPOUCXOJIHIIA
PaBHOMEPHO. JTO OTBEYAET YCJIOBUSIM CAMOOCO3HAHHWS, HO HE
OTPaKaeT MOMEHTHI YBEJIMYEHUSI CHJIIOBOIO KOHTAaKTa Ha TEJIO,
Ha xuBble KiIeTku. [Ipupoma, bor BHempwiia mapaaieinbHO B
KUBYIO KJIETKY CHOCOOHOCTH pa3iuyaTh CUJIY BO3JICHCTBUS HA
He€ B KPUTHYECKHE MOMEHTHI M CUTHAJIM3HPOBATH 00 STOM B
HEPBHYIO CHUCTEMY.

[ToaToMy Hapsiy ¢ aKKyMYJIITOPHOU IMOCTABKOW B HEPBHYIO
CUCTEMY JKMBOTHBIX KBAaHTOB JJIEKTPOMAarHUTHOW JSHEPIUU,
napajjeibHO ObLJT HCMOJIb30BaH W (PU3MYECKUM CcrocoO
oOpa3zoBaHus KBaHTOB. JIJisi 3TOro ObLI 3aJeHCTBOBAH MPUHITUII
MOJYYEHUSI KBAHTOB JJICKTPOMAarHUTHOW SHEPIUUA  IYTEM
MEXaHUYECKOTO  BO3JICMCTBUS  (JIaBJIEHUsA) Ha  JKUJKHUE
KpucTtajuibl. lluToruiazamMa u  kKapuoIuia3Ma KaXKIOW KHUBOM
KJIETKU ABJIAIOTCS KUAKUMH KPUCTAJIAMA U TTPU MEXAHUYECKOM
BO3JICICTBMA HA HUX BBIICJISIOT KBAHTHI 3JIEKTPOMATHUTHOU
SHEPIHUM.

DT KBaHThl OTJHUYAIOTCA OT KBAHTOB, BBIJICJISIEMbBIX
AKKYMYJISITOPOM, U MX BEJIWYMHA 3aBHCUT OT CHJIbI BHEIIHETO
MEXaHUYECKOTO BO3JACHCTBUA (HaBieHus). OHU OTIMYAKOTCS U



OT KBAaHTOB, KOTOPbIC HAMPABIIAET MO3T YCIOBHBIX pe(ICKCOB B
KUBYIO KIJIETKY B KaueCTBE YIPABISIIOIMIETO CUTHAIA IS
COBEPIIICHHUS OMPEACIEHHBIX XUMUYECKUX peakiuii. Becb Habop
ATUX KBAHTOB, KOTOPBIC UCIOIB3YET KMBOW OPTaHU3M M >KUBbIC
KJIIETKHM, TPEACTABISAIOT 000 andaBUT M S3bIK BHYTPEHHETO
OMOJIOTHUYECKOTO SI3bIKA, KOTOPBIM, K CHACTHIO YEJIOBEUECTBA, HE
COBIIAJIa€T HU C OJIHUM BapualOesbHBIM sI3bIKOM Ha 3emiie. bosee
oApoOHO 00 3TOM MOKHO MPOYUTATh B 3JIEKTPOHHOM KYpHAJIE
Biodat [2,3,4], B kuure JI.bprommsna, «Hayka n nadopmaiysy»
[4].

Jlo HacTosIIero BpEMEHU B MUPE HE YAETAECTCS JOCTATOYHO
BHUMAaHUS BOIIPOCAM KUJIKUX KPUCTAIOB B JKUBBIX KJIETKaX W
KUBBIX OpraHu3Max. Mexy TeM UMEHHO KUJIKUE KPUCTAJIIbI B
CBOEM Macce OMpeAesioT MPOJOIKUTEIBHOCTh KU3HU >KUBBIX
OpraHuW3MOB, OOpa30oBaHWE M TMPOTEKAaHHUE OOJBIIMHCTBA
oosie3neil. lluromiazma U Kapuomuia3Ma KUBBIX  KJIETOK
YIPaBJISAIOT BCEMHM XHUMHUYECKHMH MPOIECCAMU KaK BHYTPH
KJIETOK, TaK U BO BCEM opraHu3zMe. OHU HE TOJBKO SIBJISIIOTCS
UCTIOJIHUTEISIMU BCEX KOMaHJ OT MO3ra W OPraHOB >KHUBOTO
OpraHu3Ma, HO OHHU SBJISIOTCS XPAHUTEISIMHU TJIABHOM M caMou
MPOYHON TaMsATH JKMBOrO oOpraHusma - reHoMa. OHHM ke
SBJISIFOTCA M CO3/IaT€JISIMA TOTO OCHOBHOTO KBaHTOBOTO IOTOKA,
KOTOPBI MOJJIEPKUBAET PAOOTOCIIOCOOHOCTh BCETO KUBOTO
opranu3ma. MexXxaHM4eCKoe M BOJIHOBOE BO3ACHCTBHE Ha
IATOIUIa3MYy BBI3BIBAECT PEAKIIUIO OIIYIICHHUS. A MEXaHUYECKOE
BO3JCHCTBME HA KapUOIUIa3My BbI3bIBAET OOJIEBBIE OIIYICHUS,
BIUIOTh JI0 KOMBI, IIOT€pPM UYYBCTBA CO3HAHUS, TO €CTh
Kapuoruia3Ma BbIpaOaThIBAET TaKWE KBAHTHI W B TaKOM
KOJIMYECTBE, KOTOPhIE CIOCOOHBI OJIOKUPOBAaTh HOPMAJIBbHYIO
paboty Bced oOjacThd KoOphl moaymapuid  mosra. Ho
MEXaHUYECKOE U BOJHOBOE BO3JCHCTBUE HA KapHUOILIaA3My
BO3MOKHO TOJIBKO TIpu 00Jie€ CHUIBHOM MEXaHUYECKOM H
BOJTHOBOM JICWCTBUM Ha >XHUBYIO KJIETKY, KOTOpOE€ CIIOCOOHO
BO30YJUTh YCWICHHYIO Pa0OTy LUTOIUIA3Mbl U Mepeaadyy 3TOro



BO3JCHCTBUSI HaA KapuoluiasMy. B HOpMalbHBIX YCIOBUSX
IUTOILIa3Ma ABJISICTCS XpaHUTEIIEM CIIOKOMCTBHS
KUZHENESITEIbHOCTH KapUOTLIa3MBbl.

BceM u3BecTHa HenuTeNbHAs CWJIAa JBWKCHUS U Maccaxa
Ttena. Camo 00€3BM)KMBAHUE SIBIISICTCS YOMNMCTBEHHBIM JIJIS
’KUBOro opranusma. M 3To CBSI3aHO C TE€M, UTO TEJIO >KUBOIO
OpraHu3ma BbIpa0ATHIBAET OECUMCICHHOE KOJUYECTBA KBAHTOB
AJIEKTPOMArHUTHOM SHEPruM, KOTOpblE B KOHEUYHOM HTOTE
KOHIIEHTPUPYIOTCSI B TOJIOBHOM M JIPYTHUX OTAEIax MO3ra H
pacnpeAensitoTcd MNOTOM II0 BCEMY TeIy MW OpraHaM B
3aBUCUMOCTH OT X OTPEOHOCTH.

OCHOBHBIM TIOTPEOUTENIEM KBAaHTOB B IIEPBYID OUYEPEb
SBJISICTCSL CEPJIE, KOTOPOE MCIOJb3YyeT MX JJISI COJApOTaHUs
CEepACYHBIX MBIUIL [0 OIPEAECIEHHOU mOporpamme. B ciydae
HEXBAaTKU KBAaHTOB JJIsl CO3JaHMs 00JIe€ MOIIIHOTO MEPEMEHHOTO
JaBJICHUS KpPOBU JKMBOW OpraHu3M BKIIIOYaeT B paboOTy B
MEPBYI0 OYEpE/b JKUBBIE KJIETKM TMOBEPXHOCTH TeJIa, YTO
XOpOIIIO BBIPAXKAETCS B €€ MOKPACHEHUH, HACHIIICHUU KPOBBIO B
MOMEHTHI BO30yxkeHusA. To ecTh, UAET HE PKOHOMUS pacxojia
KPOBU Ha 00ECMEUYEHHUU Ka3ajdoCh Obl BTOPOCTEIIEHHBIX YacTeu
TeJla, KOTOPOM SIBJISIETCS KOXa, a HA00OpOT — HACHIIIEHHE €€
KPOBBIO, YTOOBI OHA OOJIbIIIE BhIpAOAThIBAJIA KBAHTOB SHEPTUU U
HalpapJysjla UX 1 MHTEHCUBHOM paOOThI Cepjlia, MO3TOB....
XOTsI KOHCTPYKIHMS KHUBOTO OpraHW3Ma, €ro MCUXOJIOTUs OYCHb
CIOXXKHA M Cpeau JIIoAeH CYIIECTBYIOT WHIAMBHUILI C pa3HOU
CTEIEHBIO AKTUBHOCTH B KPUTHYECKHE MOMEHTHI. XOJIEPHKH,
CAHTBUHUKA W (JIETMAaTUKA pEarupyroT Ha KPUTHYECKHUE
MOMEHTBI aKTUBHOCTBIO, & MEJIAHXOJUKH HA000OPOT pearupyrorT
CKOBAaHHOCTBIO W TNPAKTHYECKH OTCYTCTBHEM JaXKe >KEJIaHUs
UCKaTh MYTH PEIICHHUS HACYIIHbIX 3agad. Ho craHoBieHwue
TEMIIEpAaMEHTa YEJIOBEKA, /1a U MHOTUX CTaJHBIX YXUBOTHBIX,
BEpOSITHEE BCErO, CBA3AHO C IMPOILIECCOM  CTaHOBJICHUS
MEePBUYHBIX  YCIIOBHBIX  pedJIEKCOB U  MBIIUICHUS B
MJlaJieHYecTBE. MUIICKONUTAIOIIME, U YEJIOBEK B TOM YHCIIE,



SABJISIFOTCA 00JIee COLMAIbHBIMU CYIIECTBAMH, 4 IOTOMY OHU BO
MHOTOM 3aBUCST HE TOJBKO OT HAaCJEJACTBEHHBIX JaHHBIX
(reHOMa), HO W OT YyciaoBUH BocnutaHusi. M 0CoOEHHO OT
YCJIOBUM BOCIIUTAHUSI 3aBUCUT MX MBIILUICHUE, KOTOPOE MOXKET
BJIUSITH U Ha TIOBEJICHUE.

Hcxons U3 U3II0)KEHHOTO, CTAHOBUTCS SICHO, UTO HA >KHUBOWU
OpraHu3M MOKHO BO3JICMCTBOBATh, €CJIM 3HATh OMOJIOTUYECKUN
S3bIK BHYTPUKJIETOUHOTO M MEXKJIETOYHOI0 OO0IIeHHsI. MOXHO
oosnee A(PDEKTUBHO JIEUUTH OO0JE3HU U IIeJICHANPABICHHO
BOCCTaHABJIMBATh yTpauC€HHbIC (PYHKIIMU >KMBBIX OPraHW3MOB.
Ho my1s aTOoro Hajgo Hay4YUTHCS BhIpaOAaThIBATh HY)KHBIE KBAHTBI
AJIEKTPOMArHUTHOM DHEPruy, TOYHO OIPEICISIONINE X0
HEOOXOIUMBIX XMMHUUYECKUX PEaKIIMi B )KUBBIX KJIETKaX, U JaXKe
BHYTPH LIUTOILIa3Mbl M KAPUOILIA3MBbl, IJI€ pACIIOI0KEH I'€HOM U
ero OJmXKailiee OKpyKeHue.

CerojiHs 4YeJIOBEUECTBO YyMEET BbIpadaThiBaTh KBAHTHI
AJIEKTPOMArHUTHOM SHEPruM, HO IPAKTUUECKU 0e3 yuéra u
BBIJICJICHUSI MX KAa4ECTBEHHBIX IMOKAa3aTelel, TaKMX KakK JJIMHA
BOJIHBI, MOJSAPHOCTh, MOIIHOCTb.... XOTS SICHO, YTO KBaHTHI
MoJy4aeMble OT B3aWMOJICHMCTBUS BOJOpPOJa W KHUCJIOpPOJa
OTJIMYAIOTCS OT KBAHTOB, MOJIy4aeMbIX OT B3aWMOJICHCTBUSA
yrjiepojia U Kuciopoja. M 4enoBeyecTBO 3TO OTIIMYUE BUJIUT
CYMMAapHO B Pa3JIMYUU KaJTOPUINHOCTH 3TUX ITPOIIECCOB.

Bce xumudeckue peakinuud Ha 3eMiie HAYMHAKOTCS HE C
MOMEHTA KOHTAaKTa XUMHUYECKUX AJIEMEHTOB M COCJMHEHUH, a C
MOMEHTa TIOSIBICHHUS MEXJy HHUMH HWHHMIUATHBHBIX KBAaHTOB
sHepruu. PealbHBIM NTPUMEPOM MOXKET CIYKUTh OBITOBOM
ClIy4ai, Korja MoMeIIeHNE 3ara30BbIBACTCS MPUPOIHBIM Ia30M,
HO CMECh HE B3phIBAaeTCA JIuTeNIbHOE BpeMs. Emié 0oee spkum
OPpUMEPOM  MOTYT  CIY>XXUThb  B3pbIBUaThle  BEIECTBA,
OoempuIiacel, XpaHAIIMECS Ha CKjIagaXx, B OOCKOMILUICKTaX
rogjaMM M JecsATKaMHu JIeT. PealbHO MJIsI BO3HUKHOBEHUS
XUMHYECKOM pPEaKIMu HEO0OXOJAMMO HAIMYUE HWHHUIIMATHUBHBIX
YCJIOBUM TMOSIBJICHUS KBAHTOB AJIEKTPOMArHUTHOM SHEPIUH,



KOTOPBIE PEATU3YIOT COOTBETCTBYIOLIYI) PEAKIUKD MEXKIY
XAMUAYECKUMU DIIEMEHTAMU U COCIUHECHUSIMMU.

JKuBas KneTka OTJIMYaeT OJIMH KBAHT OT JIPYTrOro MOIITYYHO
U COOTBETCTBEHHO MOXET pPEarupoBaTh HA KaXKIAbIA COTJIACHO
€ro TEXHUYECKUM XapakTepucTukam. llomrydyHoe BblIECICHUE
KBAaHTOB  SBJIIETCS  TapaHTUEW  YOPABICHUSA  IIOLITYYHO
XUMUYECKOU peakuuen OIPEZIETEHHOTO KOJINYECTBA
XUMHUYECKUX DJIEMEHTOB, COCAMHECHHUH, YTO OCOOCHHO Ba)KHO
IPU  OCYILIECTBICHMM  TMPOIECCAa  MBIIUICHUS  JKUBBIM
OPraHU3MOM. Ecnu xuBasg KIETKa MOXET BbIJABATh
CUTHAJIILHBIE KBaHTBI O CO3JABIICHCA B €€ OKPYXKCHUU
CATyallud, TO OTAEI MO3Ta, OTBEYAIONIMK 34 YCJIOBHBIC
pedaeKkcbl, MOXeET BbIpabaThbiBaTh KBaHTBI M  OTJaBaTh
TEKCTOBBIE IIPUKA3bl K3 KBAHTOB, COIJIACOBAHHBLIC OTACIOM
MBIIJICHUS U CO3HAHUEM KUBOTO CYILIECTBA.

JKunkve KpucTtayuibl B JKMBBIX OpPraHM3Max pPasHoOU
CJIO)KHOCTH MMEIOT HAWBAXKHEHIIEEC 3HAYECHHUE, TaK KaK OHU
00J1a7al0T HAUBAKHEUIIIMMH KauyeCTBAaMU YMEHHUS 00paIiaThes ¢
KBAHTAMHU DJIEKTPOMArHUTHOM JHEPruu. Tak KUJIKUN KPUCTAILI
CIIOCOOCH TP MEXaHWYECKOM BO3JICHCTBUU HA HErO BBIACIATH
KBAHT DJJICKTPOMAarHUTHOM DJHEPTUUA. A TMNpPU YMEHBIICHUU
MEXaHUYECKOTO BO3JCHCTBUS KUJIKUM KPUCTAUT CIOCOOEH
MOTJIOIATh KBAHT 3JIEKTPOMATHUTHOW SHEPIrUHU, AKKYMYJHUPYs
€ro JHEPrur0 B CBOEM cocTaBe. Ho akkymyssnuss KBaHTa
DJICKTPOMAarHUTHOM DJSHEPIrMM MOXKET NPOUCXOAUTH TOJBKO
Iy TEM COBEPIIEHUS  XHMHUYECKOM  pEaKIUU MEXKTY
KOMITIOHEHTAMU, HAXOAALIMMHUCSA BHYTPHU KUBOU KIICTKHU.

Takne  CBOMCTBA  KHUIAKUX  KPUCTAJUIOB  IO3BOJISIOT
CUTHAJIU3UPOBATH BO BCE OTJHEJIbI MO3ra XXMBOTO OPraHHU3Ma O
CUTyallud, CO3JaBa€MOM BO BCEX YACTAX >KUBOTO OPraHU3Ma,
BKJIFOYAs U TOJIOBHOM MO3T. MO3T SBJISIETCA CaMOW CIIOKHOU U
CaMOM CYILIECTBEHHOM YacThbl0 JKUBOIO oOpranu3sma. Mosr
SIBJISIETCSI OCHOBHBIM IOTPEOUTEIEM M CO3/aTelIeM OTBETHOIO
O0ECCO3HATEIbHOTO M CO3HATEJIBHOIO  IOTOKA  KBAaHTOB



3JICKTPOMArHMTHOM SHEPTUU B BUJIE MBICIUTEIBHOTO MPOIECCa
Y YIOPaBJICHUS KU3HEACATEILHOCTHIO )KUBOTO OpranusMa. Mosr
007a/aeT KaK CO3HATEIBbHOM, TO €CTh OCO3HABa€MOM >KHBBEIM
OpraHM3MOM, TaK M Oecco3HaTelbHOM mamsaTsMu. Ho He Bce
IIaMSTH KUBOTO OpPraHM3Ma HaxXoAATCs B Mo3re. Tak TreHOM
KUBOT'O OpraHu3Ma SBJAETCS CaMOM YCTOMYMBOW IAMSTHIO
KUBOTO OpraHu3Ma U COXPAHAECTCA MJIMTEIbHOE BpPEMS B
OCTaHKAaX Y MOCJIE CMEPTH KUBOI'O OPraHU3MaA.

['eHOM TPAKTUYECKH HAXOAUTCA B KAKIOU KIIETKE XKHUBOTO
opranusma. XOTS HMMEKTCA HEKOTOPhIE HCKIHUYECHUSA. Tak
r€HOMa >KMBOIO OpraHvu3Ma HET B €ro CIEpMaTO30uIaX U
SAIEKJIeTKaX. TaM HaXoJSITCS TOJBKO YacTH I'€HOMa XO03SIWHa,
COCTaB KOTOPBIX PETYJUPYETCS YIPABISIOMIMMUA KOMaHJIAMHU
MoO3ra Xo3siuHa. IMErTCsS HEKOTOPBIE UCKITFOUEHUS 110 TEHOMaM
¥ B COCTABE MO3IOB XO34MHA, UTO, BEPOSITHEE BCETO, CBA3AHO C
YIIPABJIAIOMIEN JEATEIbHOCThIO MO3rOB. MIMEHHO ympaBisgtonias
IeATEIbHOCTh TPeOyeT OT MO3rOB IOCTOSHHO BBIXOJAWUTH 3a
npeliesibl  cocTaBa TEeHOMAa, YTOOBI YHpPaBJIATH IpOliECCaMU
MBIIUJICHUS, CO3JaHUA  CIIEPMATO30UIO0B U  SIMIIEKIIETOK.
MpelieHre KUBOIO OpraHu3Ma TpeOyeT Oosiee MOOHIBLHOTO,
CBOOOTHOTO U pa3HOOOpa3HOro Habopa ACHCTBHI ¢ KBaHTaMH, a
COOTBETCTBEHHO U XUMUUYECKUX COCIMHEHUN U PEAKIIUN.

[Ipu sTOM HanboJiee OXpaHsIEeMON MaMSIThIO OCTAETCSI TEHOM
)KMBOTO Opranu3ma. Ero coxpaHseT B MNEpBYK O4Yepelab
YHUCJICHHOCTh W MPUCYTCTBHUE B KAXIOW KIETKE, BO BTOPYIO
o4yepeap - KapuoruiasmMa, a B TPETbIKO OYEpENb - LUTOILIA3MA.
Bo3aeicTBue Ha MUTOINIA3My BOCIIPUHUMAETCA, KaK OLIYIICHUE.
A BO3JCHCTBHE Ha KapWOIIa3My BOCIPHHHUMAETCS >KHUBBIM
OpraHW3MOM, KakK yrpo3a JKM3HH: OO0JbI0, MOTEeper MHaMsTH,
KOMOM. OTOT (akT TOBOPUT O TOM, YTO LMTOIJIa3Ma H
KapuoIlia3Ma MpU MEXAHUYECKOM, XHUMHUYECKOM BO3JCKHCTBUMU
HA HUX BBIJCISIOT Pa3HbIC KBAHTHI AJIEKTPOMArHUTHOU SHEPTUU
M B Pa3HOM KOJWYECTBE. BrpIjensieMble TpU 3TOM KBAHTHI
3JIEKTPOMArHUTHOM SHEPTUHU MTOCTYIAOT B HEPBHYIO CUCTEMY,



KOTOpasi MOXET KOPPEKTHPOBATh WIM Jaxe OJIOKHUPOBATH
MHOTHE OTAEIbl MO3ra, BIUIOTH JO OCTAaHOBKH COJAPOTaHUS
CEPACUYHBIX MBIIIIII.

Oco00 ciaexyer o0OpaTUTh BHUMAaHUE Ha ()YHKIIMOHUPOBAHUE
ceplla >KMBOI'O OpraHu3Ma M €ro 3aBUCUMOCTH OT >KUIKHX
KPUCTAJLJIOB KUBBIX KJIETOK.

Cepauie KMBOrO oOpraHusma paboTaeT, Kak Hacoc,
CO3JAI0IINI MEPEMEHHOE AAaBJIECHHUE KpPOBH, KOTOPOE MOXKHO
OLIYTUTh B JIFOOOW TOYKE Tejia >KUBOIO OpraHu3ma. 3a CYET
MOCTOSIHHO ~MEHSIIOIIETOCS JaBJICHUS KPOBU BCE  KIETKH
HAXOJATCA B MOCTOSHHOM pabo4eM COCTOSHHUH IO BBIPAOOTKE
KBAHTOB JJICKTPOMAarHUTHOM SHEPTHUM B OCHOBHOM >KHJIKHMH
KpUCTAJJIAMH ITUTOIIa3Mbl. DT KBaHTHI HY>KHBI BCEMY Ty, HO
HaUOOJIBIIYIO0 YaCTh YHEPreTUUECKOTO MOTOKA KBAHTOB TPEOyeT
cepaue, ero cepaeunbie Mblibl. Cep/ile U camo BbIpadaThIBaET
KBAHTHI DJICKTPOMArHUTHOW SHEPTUH, KOTOPHIE OHO OTIPaBJIsSCT
B HEPBHYIO CHCTEMY, KaKk U BC€ OCTajJbHbIC KJIETKH Teya. B
CUHYCOBBI y3€J1 KBaHThl IMIOCTYINAIOT W3 OTJAENa MO3Ta,
OTBEYAIOIIETO 3a YCJIOBHBIE pe(dIEKChl KWBOTO OpraHU3Ma.
CepaneOueHne — 3TO B IEPBYIO OYepellb YCIOBHBIN pediiekc,
KOTOPBI HaUMHAET BhIPAOATHIBATHCS Y KHUBOTO OpraHu3Ma eI
B yTpoOe MaTepu.

[IpakTuka 1Mo BO3BpAIICHUIO K KMU3HU TOJIBKO YTO YMEPIIUX
mone  (YTOIUICHHHWKOB,  TPaBMHPOBAHHBIX  YAYIIBEM...)
MHOTOKPAaTHO TOKa3ajia MyTH OKUBJICHUS, KOTOpbIE (PaKTHIECKH
NPEJCTABIAIOT CO0OM  cmocoOBl  Maccaxka cepana, i
NpPOTAIKWBAHUA KPOBU C TIEPEMEHHBIM  JIaBJICHUEM TIO
KPOBEHOCHBIM COCyJaM, W BEHTWIAIUS JIETKUX C LEJbI0
HACBIIICHUS KPOBM HEOOXOAUMBIM KucaopojaoMm. I[lepemenHoe
JaBJICHUE KPOBM B KPOBEHOCHBIX COCYJax CIOCOOCTBYET
BBIPAOOTKE KUJTKUMHU KpUCTaJJIAMU KBAaHTOB
ANIEKTPOMArHUTHOM 3HEPTUU, KOTOPBIE MEPEIatOTCs B HEPBHYIO
CUCTEMY, a KHCJIOpPOJ OoOecneduT padoTy akKKyMyJsITOPOB B
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KJIETKaX, KOTOpbIe pPa0OTaAIOT Ha YTOJbHOM KHUCIOTE U TOXKE
BBIPAa0ATHIBAIOT KBAHTHI DJICKTPOMArHUTHOM SHEPTUH.

Bcé€ BBIIEU3I0’)KEHHOE YKA3bIBAET Ha TO, YTO KUBBIC KIICTKH
KWBOTO OpraHW3Ma MCIOJb3yIOT B KAU€CTBE HEPBHOI'O CHUTHAJIA
KBaHTBI 3JICKTPOMArHUTHOM 3HEPruM. DTHU KBAHThl B OCHOBHOM
BBIpA0ATHIBAIOTCA  AKKYMYJISITOpaMU  KJIETOK,  JKHUJIKUMH
KpUCTAUIAMUA  KJIETOK  (UUTOIUIa3MOM M KapHOILIa3MOM),
XUMHUYECKUMHU PEAKIUSIMHU, IPOUCXOIAIIMMHI BHYTPHU KIIETOK. B
OpraHu3M MOTYT HOIaJIaTh KBAHThI AJIEKTPOMArHUTHON SHEPIUun
U W3BHE, HanpuMmep, oT uznydeHuss CoyHIIA..., HO UX 3HAUYCHUE
U OpraHvM3Ma ClIydailHoe W Majlo NpeacKa3yeMoe 1o
pe3yJsibTaTaM BO3ACHCTBHUS HA OPTaHU3M.

Bcee KBAHTHI 3JIEKTPOMAarHUTHOM DHEPIUH,
BbIpa0aThIBAEMbIX BHYTPH >KHBOTO OpraHHW3Ma, B €ro >KUBBIX
KJIETKaX, UMEIOT BBICOKYIO CTENEHb JIETEPMHUHHUPOBAHHOCTH, a
CJIIE€IOBATEIbHO, MW YIPABISIEMOCTh KaK BOCIPOU3BOJICTBA
KBAaHTOB, TaK M HAIpaBJICHHOCTH HX Bo3jaehcTBUA. JKuBBIC
KJICTKH OpraHW3Ma, MO3ra yIpaBiIsSIOTCS KBAaHTAaMM IOIITYYHO,
coOmoas MOCIEA0BATEAbHOCT W HAIPAaBJICHHOCTh, YTO
BBIpAXXAETCSA B MBICIMTEIBHON  JESITEBHOCTH  KHBBIX
OpPTaHU3MOB. HamnpaBneHHOCTB JIEeUCTBUS KBaHTOB
OmnpeJesisieTcsl TeM, 4YTO Ha0Op KBAHTOB, MX OrPAaHUUYCHHOE
pa3HooOpazue ompenaenser aiadaBUT OUOJIOTHMYECKOTO S3bIKA
BHYTPU U MEKKJIETOYHOI'O OOIICHUSI.
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