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3.7. [NlamAaATb YenoBeKa: KpaTKoBpeMeHHas u

AonroBpemMeHHast

pyupoaa namMaTun

NaMATb, YTO 3TO Takoe? Mbl Nnpuxoamm B
3TOT MUP M OTKPbIBAEM CBOI KHUIY XXWU3HW, B
KOTOPOM HaM ell€ TONIbKO NPeacTouT 3anmncaTh
MCTOPUIO CBOEM XM3HU. YTO BOMAET B 3TY KHUrY
3aBUCUT WU OT Hac, U OT cpeabl B KOTOPOWU Mbl
paCtTéEM U XXMBEM, W OT 3aKOHOMEPHbIX
C/Ty4anHOCTEMN, 7 oT Cy4YanHbIX
3aKOHOMepHocTen. Ho BCE, 4TO C Hamu
NPONCXOAUT, OTPAXKAETCA B KHUrEe HaLen >KN3HMU.
N XpaHuUnuiie BCero 3Toro — Hawla naMsaTh.




[MamATb YenoBeKa: KpaTKOBPEeMeHHas U

AonroBpemMeHHas

1. OnopHas Knerka.

2. KneTtka nMrMeHTHOro anuTenus.
3. YyBcTBUTENbHbIE KJ/IETKMU
KON60ouUKM).

4. 3épHa.

5. KoHTakTHas 30Ha (CMHanNChbl).

6. F'opu3oHTaJIbHbIE KJIETKM.

7. ABYXNONIOCHbIE KJIETKWU.

8. CnioM KNeToK raHraves.

(nanoukm

CBeTO‘-IyBCTBVITeﬂbHaFl
ceTyaTKa rnas3a:

Konbo4ku norrnowarT
JOOTOHbI, KaXablh U3 KOTOPbIX
HECET CBOM LIBET — KpacCHbIN,
OpaHXeBbIW, XXENTbIN, 3€MNEHbIN,
ronyoon, CUHUA Unu
domonetosbin. [1puyem, kaxaas
M3  9TUX  YYBCTBUTENbHbIX
KIMEeTOK  «Mnony4yaet»  CBOWU

ManeHbKUA Kyco4ek
n3obpakeHus npegmera.
Llenoe n3obpaxeHue
pa3bmBaeTcss Ha MUIINOHBI
4yacTewu, 7 Kaxaas
YyyBCTBUTENbHasA KneTKa

Takum obpa3oMm BbIXBaTbIBaET
TOSIbKO OAHY TOYKY M3 MOSHOW
KapTuHbl (Puc.70).




[MlamAaTb YyenoBeka: KPpaTKOBPEeMEeHHasA u

AonroBpeMeHHas
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[MpoHUKLINE Yepes
KNMETO4YHbIE
MeMbpaHbl
dOOTOHbI cBeTa
NPUHOCAT C cobou
AOMNONHUTENbHOEe
U3MeHeHune
YPOBHS
MEPHOCTH
MUKPONPOCTpPaHC
TBAa B  TOYKe
npoxoga MpoHTa
BOJIHbI.




NamaTb YyenoBeka

[ByXnontocHble KNEeTKuU
aHaNornM4yHbIM 06pa3oM nepenaroT
N3MEHEHNE CBOEro0 KayeCTBEHHOMo
COCTOSIHUS (BO36YyXxaeHme)
raHrnMeBbIM KeTkaM. M aanee no
BOJIOKHaM 3pUTENIbHOro HepBa 3TO
3NEKTPOXMMMUYECKOE BO3OY>KAEHME
nepenaércs HeMpOHaM
ONTUYECKNX 30H KOPbl FOIOBHOIO

MO3ra  —  3aTbl/IOYHbIM "
BUCOYHbIM. TakuM 06pasoM Mo
aKCOHaM HEMPOHOB, My4oK
KOTOpPbIX U 06pa3yeT 3puUTENbHbIN
Heps, CUrHan B BUAE
nepepacnpeneneHus MOHOB
(MOHHBIN Kon), AOCTUraeT

CobCTBEHHO Tena HeupoHa (cMm.
Puc.71).

Puc. 71

NS B0 N

1.MNMepukapuoH.

2. 4apo.

3. CuHanc.

4. Henpwur.

5. MmenuHoBasi obonouka.

6. NepexBaTt PaHBbe.

7. KoHe4yHas nyroBuykKa.

8. QHaonnasmMaTu4yeckmm
PEeTUKYNyM.

9. eHppuabl.




[MamATb YenoBeKa: KpaTKOBPEeMeHHas U

AonroBpemMeHHas

NpucoeguHeHne Kk  nrobon i
MOJieKyrne AOMNOJTHUTENbHbIX
aTOMOB MNPMBOAUT K YBEJSIUYEHUIO
YPOBHA COOCTBEHHOU MEPHOCTU
aTomn MOJEKYnbl. OcobeHHO
HarnsagHoO 39TO  MNPOSIBNSIETCA Y
opraHnyeckmx monekyn. Monekynbl

OHK NMMeEIoT OrPOMHbIV
MOMEKYNAPHbIK  BEeC U  TaKyiko
NPOCTPAHCTBEHHYIO CTPYKTYPY,
KOTOpble BMecCTe cosfatoT
Ka4eCTBEHHOE  COCTOAHME, nNpwu
KOTOPOM OTKpbIBaETCH

KAQYECTBEHHLIN ~ Dapbep  mMexay
donsnyecknm U aPUPHLIM YPOBHAMU
nnaHeTbl (cM. Puc.25).




[MamATb YenoBeKa: KpaTKOBPEeMeHHas U

AoriroBpeMeHHas
Kaknm xe obpasom
npuncoeanHeHue «JIMLLIHUX»

aTOMOB K chnupansamMm MOneKyn
OHK nopoxaaet namMaTb?!
[laBanTe nonbiTaemMcd pasragaTb

3TO YyJ0 Npupoabl.




[MamATb YenoBeKa: KpaTKOBPEeMeHHas U

AonroBpemMeHHas

B HeBO30yXAEHHOM HeUpPOHe IPMPHOE TENO CTPYKTYPHO MOSHOCTLIO
NoBTOPAET (PU3NYECKN NITOTHLIN HEUPOH. OTNMYne — Ka4eCTBEHHOE M 3aKIto4aeTcs
B TOM, 4YTO (PU3NYECKM MNOTHOE TEeNno HeumpoHa obpas3oBaHO CIIMAHUMEM CeMU
NnepBUYHbIX MaTepun, B TO BpeM4A Kak adompHoe — ogHoOW maTepuen G (cm. Puc.72).

Puc. 72

Puc. 73

B BO30YXAEHHOM
coctossHum y monekyn AOHK
HepoHa B  pesynbrare
SNIEKTPOXUMUYECKUX peaKLnm
NOSABNAKTCH
OOMNOSIHUTENbHbIE  LIEenoYKn
aTOMOB. iIMeHHOo aTU
«IULLIHME» LenoYkKn aToMOB
N UrparoT KryeByl ponb B
CcO30aHUN HaLLen namaTun (Cm.
Puc.73).




[MamATb YenoBeKa: KpaTKOBPEeMeHHas U

AonroBpemMeHHas

OTKpbITUE  KayeCTBEHHOro

Puc. 2 w2 | | Gapbepa He paspyliaeT caMmu
. . Lo £ 5TM  MONeKynbl, @  TOJbKO
2o 2 s Y s[4 || MONeKy bl nonasLuve B
23.12 o o — sl | | TOBYLUKY MpW CBOEM ABWXXEHWUM

Ly BHYTPU KJETKM — BHYTPEHHEM

;;,: ‘\ "\ obbéMe cnupanen  Monekyn
s ot \.,/ / AHK (cM. Puc.22, Puc.23,

Puc.24). YpoBeHb CO6CTBEHHON
MEPHOCTM  BO  BHYTPEHHEM
0bbEMe 3TUX MOJSieKyNn CTOoNb
6onbwon, Yto 6ONLLUMHCTBO

o- oxygen
o - nitrogen

e - nitrogen o - carbon MOﬂeKy.ﬂ, HOHaBUJVlX B Hero,

o- oxygen

o - carbon

« - hydrogen o - hydrogen

CTQHOBATCS HEYCTOMUYMBbLIMU
N pacnagaroTcs Ha MaTepuu
nx obpasytoLime.




[TaMATb YenoBeKa: KpaTKoBpeMeHHasa U

AonrosBpemMeHHas

BbicBOoOOAMBLLMECA
Taknm obpasom nepBUYHbIE
mMaTtepun Ha4YMHarT
neperekartb Ha 3UPHbLIN
,. YPOBEHb 1 CO34al0T HA HEM
- A B s TOYHYIO KOMUIO KaK MOJSIEKYT
i e Fhe A OHK Tak v Bcewn KneTku B

5 L LLerIOM. OTtnunune
' 3aKn4aeTcss B TOM, 4TO
5| | Konnsa co3gaeTcs TOMbKO U3
OLHOM NepPBUYHON MaTepumn
G. [lostomy nosBneHue
OOMOSTHUTENbHbIX LEeno4vek
n3 atomoB n monekyn AHK
(cm. Puc.73) npuBoguT K
4| | TOMY, YTO Y 3(PUPHbLIX KOMUK
9TUX MOJIEKYN MOABMAOTCA
TOXOECTBEHHbIE
N3MeHeHuns (cm. Puc.74).

Puc. 73 Puc. 74
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AONroBpeMeHHas

NamaTb YyenoBeka




[TaMATb YenoBeKa: KpaTKoBpeMeHHasa U

AonrosBpemMeHHas

Puc. 75

Puc. 76

Tenepb BO3bMEM
y4acToK NOBEPXHOCTHU
adUpHOro oTneyarka

monekynel AHK go npuxona
WOHHOro koga (cm. Puc.75).
NOHHbIN Koo  U3MeHseT
MOHHbIN  ©anaHC  BHYTpWU
HEeMpOHa, YTO npoBoOUMpPYET
nosiBreHue HOBbIX n
paspyLUeHune cTapbIX

9NEKTPOHHLIX  CBsA3en. B
pesyribtate 3Toro rnpoLecca,
NOBEPXHOCTb 9dOUpPHOro
«ymrmHgpa» monekyn OHK
namenutcs (cm. Puc.76). U,
Kak crneacreme, Ha aupHOM
YypOBHe noslyyaeTcs

cBoeobpasHad c¢ha3oBas
2|




[TaMATb YenoBeKka: KpaTKOBpeMeHHas u

AonroBpeMeHHas

Takum o06pa3oM, OTpaXXéHHbIM OT npeaMeTa CBeT, najas Ha
CBETOYYBCTBUTENbHYIO CETYATKy rNa3a, npeobpasyercs B MOHHbLIA KopA,
KOTOpPbIA MO 3pUTENbHLIM HEPBaM MEPEAaETCS HENPOHAM 3PUTENbHbLIX 30H KOPbI
ro/IOBHOr0 Mo3ra. [lanee B 3TUX HEMpOHax MOHHbLIW KOA mnpeo6bpasyercsa B
XUMMYECKUWA KOA, KOTOPbIM, B CBOK O4Yepeab, MNPOSBASETCS Ha 3(PUPHOM
YpOBHe B Bnae (pa3oBOM 3anmUCKU M306parkeHusl.

Tenepb, NeEpBUYHbIE MaTepUX, ABMXYLUMECS Mexay PU3NYecknM, 3UpHbIM,
acTpasibHbIM N APYrMMK YPOBHAMKM, Nonadas Ha (pa30BYIO 3anucb U306parkeHus,
BOCNpPOU3BOAAT U306pakeHue peasibHOCTU. TOUHO TaK Xe, KaK MU
MOHOXPOMATUYECKMA CBeT CO03A4aéT ronorpaMMmy npeaMerta. TakuMm
obpasoMm, MO3r co3faé€r rosorpamMMmy peasibHOCTU. 10, YTO Mbl BUOUM,
SBNSIETCS HE OTpaXeHUueM peanibHOCTHU, a €€ BOCcOo3gaHMeM, B Buae
ronorpacpmueckon konuu. Bocco3gaHHas MoO3roM rosiorpadpuueckas
KOMUA peanibHOCTU MOJSIHOCTbIO COBMELLAETCS C CaMOM PeasibHOCTbiO, YTO W
NO3BOJISIET OPUEHTUPOBATLCS B OKPY>XKAKOLLEM HAC MUpE.




[MamATb YenoBeKa: KpaTKOBPEeMeHHas U

AoJiroBpemMeHHas

MoXHO oOTMeTUTb creaylolue OCHOBHble 3Tanbl eé

cdopmMupoBaHunA:
1. BHewlHee Bo3aencTBUE Npeobpa3syeTcs opraHaMmu YyBCTB B MOHHbLIU KOA,

2. MOHHbIN KOO NO OTPOCTKAM HEMPOHOB — aKCOHaM — nonagaeT 6e3 M3MeHeHus B
COOCTBEHHO HEUPOHDI.

3. B HeMpoHax WMOHHbLIN KOO HaBsA3biBaeT Monekynam [OHK HoBble BblIHYyXAeHHble
3MeKTPOHHbIE CBA3WN.

4. B pe3synbraTe 3TOro, UsMeHsieTcs KayectBeHHasi cTpyktypa monekyn [JHK.

5. KayecTBeHHble U3MeHeHus CTPYKTypbl Mornekyn [OHK coxpaHstoTca BpeMeHHO; no
MCTEYEeHUN HEKOTOPOro BpemMeHu, KayectBeHHasa cTpyktypa monekyn [HK Bo3BpallaeTca K
MCXOOHOW.

6. B TeyeHune «XXKM3HM» MOHHOTO Koaa hopMUpyeTCAa ero oTrneyaTtok Ha achMpHOM ypOBHe.
7. MpooomKuTenbHOCTb XU3HW 3PUPHOro oTneyaTka onpegensier BpeMsA
CyLleCTBOBaHUA KpaTKOBPEMEHHOU NaMATH.

8. CTpecchl, ipKkMe Brne4yaTrieHusi, MHOrokpaTHbIW NOBTOP OQHOrO U TOrO XXe BHeLIHero
Bo3aencTBusa obecneunBaroT popMMpoBaHUS oTNeYaTKa Ha acTpanbHOM YPOBHe.

0. npO,qOH)KVITe.ﬂbHOCTb XNU3HN acTpasnibHOro otTne4dyatka BHeLWHero BO34enNCTBUSA
NMPaKTN4eCKn He orpaHn4eHa.

10. AcTpanbHbIX OTNe4YaTok obpa3syetca us ruopuaHon matepum GF, Kotopasa obpa3syeTca
B pe3yrnbkraTe CIIMAHUA NepPBUYHbIX MaTepun G U F B 30He acTpanbHOWN NMPOEKLUU BHELUHEro
curHana.

11. O¢MpHLIAN M acTpanbHbIA OTNEYaTKU BHELIHEro curHamna ob6bpa3syrT cucrtemy
AOJIrOBPeMeHHOW NaMATMU.

12. [pu-_pas3pyilueHnu-3hpMpHOro-oTnevYaTka-B-cucrTemMe - 4OAroBpeMeHHOW - NaMATHU, - OH
MOXeT ObIiTb BOCCTAaHOBJIEH 4Yepe3 OOpaTHYH NPOEKUUID acTparibHOro oTnevaTka Ha
3UNDHBLIN VDOBEHb.



KpaTkoBpeMeHHas NaMATb

B koHuenuun H. JleBalloBa [aeTca YeTKoe npeacraB/ieHue
O TOM - YTO Takoe naMsaATb W KakKk dopMupyeTcs
KpaTKOBpeMeHHas 1 foJ/iroBpeMeHHas NnamsTb.

B HeMm noka3aHo, 4YTO BHelHee WHADOPMALIMOHHOE
BO31ENCTBUE coxpaHﬂeTcsl B HaweM Mo3re MMEHHO
CTOJIbKO, CKOJIbKO Heo6xoAMMO OpraHM3My Ha peakuuio
Ha 3TO Bo3aencTBMe. [1py 3TOM OTNEeYaToK 06pasyeTcs TONMbKO
Ha 3UPHOM YPOBHE: MHTEHCUBHbIE MOTOKU MEPBUYHbLIX MaTEPUN
G, nony4dyaemble B pe3ynbTaTe paclienneHnsa Monekyn Ha
(PM3MYECKOM YPOBHE, CO3AAlOT HA 3(PMPHOM AOMNONHUTESbHbIE
3NEKTPOHHble cBSA3N y Mmonekyn AHK. Ho 3T cBA3u HeyCToN4YmBbI
M [IOCTAaTOYHO ObICTPO pacnajatoTcs, obecneunBasi U3NYECKOMY
Teny COOTBETCTBYIOLLYIO PEAKLMIO Ha BHELLHEe BO3AENCTBUE. ITO
NPOSIBNEHNE KPaTKOBPEMEHHOU NaMsITy.

ﬂ,pXFVIMVI cnoBaMy, MO3I' NTOMHUT, COXpPaHAET OTnevdYaTok
BO3AENCTBUA B Tequue BPEMEHM, Heo6bxoauMoro Aans
co3aaHums OTBETHOM p€akKuum opraHn3ma Ha 3TO BHELLHEee
BO3eUCTBMe.




KpaTkoBpemMeHHass naMATb

AcCTpanbHbi YPOBEHb

S(MUPHLIN
YypPOBEHb

...-l!.,.. — w‘\
-

Ornevarok Ha

ypoexe
acpupHoro rena

i mamepuu G ¢ Qpusuvec
K020 yPOSHA Ha dPupHbIU

lTomoxu nepeuymbix mamepuu G ¢
SQPUPHOZ0 YPOSHA Ha PUIUYECKUY

Puc. 3. PopMmupoBaHue KpatTKkoBpeMeHHON NamAaTH




IHonroBpemeHHas NaMATb

[lpupoda  HMCXOASLWEro MOTOKa  MNEPBUYHbIX
MaTepun 06yCnaBNMBaeTCd TEM, UYTO BOCXOAALLMM
NMOTOK NepBUYHbLIX MaTEPUU c03naeT Ha acTpasibHOM
YPOBHE, B 30HE acCTpasibHOro OTneYaTka BHELUHEro
BO3AENCTBUA  U36BITOYHYIO  KOHLIEHTpauuio
nepBuUYHbIX MaTtepun G 1 F. B pe3ynbTaTe 4ero,
YaCTb MX HAYMHaeT ABUratbCa B o6paTH0M
HanpaBneHN K 3(MUPHOMY YPOBHIO, Mpoeuupys
acTpasibHbI OTNEYaTOK BHELWHEro CUrHa’sla Ha
3(pMpPHbLIA YypOBEHb, 4YTO WU HE MNO3BOJNSAET
MCUYE3HYTb 3c|w|p|-|omy OTNe4yaTKy BHeLuHero
BO31€UCTBUA.

TakuMm  0bpa3oM,  BO3HMKAET  ycTon4uBag
3aMKHYTasl CUCTEMA, KOTOpas U ABNSAETCS OCHOBOM
npupoabl ,qonrospemeHHon naMsitu (puc. 4).




IlonroBopemMeHHas NaMATb

’ MeHTanbHbIN YPOBEHb '

AcTpansbin
OTNEYaTOK
allia L

AcTpanbHbif YypOBEHb

SpUpHbLIN YPOBEHb
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Puc.4. QopmupoBaHne AONroBpeMeHHON NaMaTH

OTﬂ ornevarox

dunanyecknn
MO3l  SABISIETCSH
TOINbKO
MHCTPYMEHTOM,
C NOMOLLbIO
KOTOPO-Io
ocyLlecTBIseT-
CH 3anvuchb
UHOpP-MaLUm.
Cama e 3anuchb
UHpopMa-Unu
npoucxoanT Ha
IOPUNPHOM u

ACTPARBHbLIX—



dMATDb YeJioBeKa: BOCCTaHOBJ1€eHUe

B 60/blUMHCTBE CNy4YaeB, MNOCAE <«WTOPMA» acTpalibHble OTMNEYATKM BHELUHUX
CUrHANOB COXPaHATCA. M MMEHHO OHM SBNAlTCA TeM (GYHAAMEHTOM, MOCPEACTBOM
KOTOpPOro NamsiTb MOXXET BOCCTAHOBMTbCA BCMOMHMM, YTO nMpu paspyLlleHnn 3pUpPHOro
OTMeyaTka BO BpPeMs TOro WaM APYroro LITOPMA, acTpasibHbI OTNeYaToK coxpaHseTcs (cMm.
Puc.88).

DTO onpenensieTcs TeM, YTO acTpasibHbliA OTMEYATOK MOCTPOEH M3 6onee «Kpemnkoro»,
yCTOMUYMBOro Matepuana — rmnbpuaHon c¢dopmbl GF, BO3HMKLLEN B pe3ynbTaTe CIAUSHUS
cBoboAHbIX hopM MaTepuint G 1 F. [N «BOCKpeLleHNs» MaMSATU AOMKHbI ObiTb BbIMNO/HEHDI
cneaylowme ycnoBus:

1. BoccTaHOB/IeHME HOPMAaJZIbHOro KpoBOoObOGpalleHuss roIoBHOro Mosra. Tak
KaKk 3TO $BNseTCd HeobxoaAuMMbIM YC/NIOBMEM BOCCTAaHOBJIeHUSI MeTabonusma
HeMpOoHOB Mo3ra. /11 HopManbHON paboTbl NO6OM KNETKN OpraHun3Ma, OpraHU4ecKue u
HeopraHM4yeckme MOeKyNbl, WOHbl AO/MKHbI MOCTYNMaTb HEMpepbiBHO, a TakXe [OOSIKHbI
yOoAnAaTbCAa NPOAYKThI pacnasa.

2. BoccTaHoBJ/1IeHME [0 ONTUMAJIbHbIX YPOBHEN BOCXOAALUMX U HUCXOASALLMX
NOTOKOB MEpPBUYHbIX MaTepun Mexay dusnueckuMm, 3(PUPHbLIM, acCTpasibHbIM
YPOBHSIMW HEAPOHOB.

3. N36biTOYUHOE HacblleHue nepsuyHbiMM MatepusMum G m F acTtpanbHOro
oTne4yaTKa BHeELWHero CurHana.




NMamMmaTb YyenoBeka: BOCCTaHOBIIeHMe NnaMATU

Ecnv ckopocTb HacbiweHus V. NepBUYHLIMU MaTepUsiMU acTparibHOro
oTrne4yatka 0Oosiblle CKOPOCTHU nOTepM V,, MpOUCXOAMT MOCTENEHHOE
HaKonfeHne nepBuYHbIX Matepun G u F. Korn,a YPOBEHb HACbILWEHNS
acTpanbHOro  oTrnevyartka nepBUYHbIMU MaTtepusaMn  JOCTUTHeT
KPUTUYECKOro, Mnpoucxoaut BbIOPOC MEPBUYHLIX MaTepun. [lpudem,
oOpaTHbLIN  MOTOK «OTKPbIBaeT» Ka4vyeCTBeHHbIN Oapbep Mexay
acTpanbHbIM U 3(PUPHLIM YPOBHAMM C «OOpPaAaTHOM» CTOPOHbLI — C
acTpanbHOro ypoBHSA Ha 3(hUPHbLIN.

B pesynbrate 3TOoro, Ha 3(PUPHOM YpPOBHE MOABMAETCH acTpasibHas
NpoeKkuns oTrnevyaTka BHellHero sBosgeucteusa (cm. Puc.89). 1 ecnu atot
NpoLEeCC NPOUCXOAUT OOCTATOMHO aKTUBHO, MPOEKUUA NaBHO NepenaerT B
COOTBETCTBYHOLWYO Aedopmaunio 3PUPHOro ypoBHS, Npu 3anosiHeHuun
KOTOpOW nepBuyHOU MmaTepuen G, popmupyetcs HoBasa acpmpHas Konus,
1I;O‘-IHO NOBTOPSAIOLLAA acTPpanbHYHO KONUIO BHELWHEro BO3AeucTBUSA (CM.

nc.90).

N ecnu Tenepb nonyuntb M30bITOYHOE HaCbIWEHME 3MPUPHON KOMun
nepBUYHON MaTepuen G, BO3HMKHET OOpaTHLIA MOTOK 3TOWM MaTepum Ha
domsnyecknn yposeHb. Ha dusnyeckom ypoBHE oOpa3syetca 3acupHas
npoeKkuma BHewHero BosaenucTtema (cMm. Puc.91). OdupHaga npoekuus Ha
dn3nyeckom ypoBHE NPMBOAUT K MU3MEHEHUK YPOBHA COOCTBEHHOW
MEpPHOCTU MUKPOMPOCTPAHCTBA B 30He MNpPOeKUuuu, 4To NpPUBOAUT K
BOCCTaHOBJI€EHUIO MOHHOIO KoAaa (cMm. Puc.92).

Takum ob6pa3omM, noBpexaéHHas NamMATb BOCCTaHaBNUBaeTCH...



dMATDb 4YeJioBeKa: BOCCTaHOBJIEHUe

Puc. 88




NMMamMsaTb YyenoBeka

«  3aKaHuyMBas pacKpbiTUe TalHbl NPUPOALI NaMATU, HEOOXOAMMO NS NMOSHOM SCHOCTU OTMETUTL CleayoLlmne
OCHOBHbIe 3Tanbl eé popMUPOBaHUS:

+ 1. BHelwHee Bo3geicTBUE npeobpasyercsa opraHaMu YyBCTB B MOHHbIN Kof.

« 2. NOHHbIN KOA NO OTPOCTKAM HEMPOHOB — aKCOHaM — nonagaeTt 6e3 nsmeHeHuss B cO6CTBEHHO
HEeMUPOHbI.

« 3. B HeiApoHaXx MOHHbIW KoA HaBa3biBaeT MosiekynaM [JHK HoBble BblHY)XA€HHbIE 3J/IEKTPOHHbIE
CBSAI3M.

. 4. B pe3ynbTaTe 3TOro, U3aMeHSeTCa KayecTBeHHas CTpyktypa mosnekyn AHK.

. 5. KauyecrBeHHble WM3MeHeHUNI CTpYKTypbl Monekyn [OHK coxpaHsitoTcS BpeMeHHO; no
UCTEYEHUU HEKOTOpOoro BpEeMEeHMU, KauecTBeHHas CTpyktypa Monekyn [OHK BosBpauwaercsa kK
MCXOAHOMN.

+ 6. B TeueHune «)KU3HN> MOHHOIO KoAa popMUpYETCH ero oTneyaTok Ha 3(MpHOM ypOBHe.

< 7. Mpoao/MHKNUTENIbHOCTb YXU3HU Sd)MpHOI'O oTne4vyatKa onpegendeTr Bpemsa CcywecrsoBaHus
KpaTKOBpeMeHHOﬁ namMAaTu.

< 8. Crpeccbl, sipkue BnevaT/ieHuUs, MHOFOKpaTHbIﬁ noBTOp OAHOIO M TOINO >X»Xe€ BHELWIHEro
BO3ﬂeﬁCTBM$I obecneunBarot CbOpMMpOBaHMSI oTne4vyaTtKa Ha actpaJibHOM YPOBHE.

< 9. MpoAo/MKUTENIbHOCTb XXU3HU acTpasZibHOro oTnevyaTtka BHeELIHero BOBAGFICTBMSI NMpakKTU4eCKun
He OorpaHU4ye€eHa.

. 10. AcTtpanbHbiii oTneyaTtok obpasyerca u3 rubpuaHonm matepuu GF, kotopas obpasyerca B
pe3ynbTaTe C/IMSAHUA NepBUYHbIX MaTepuit G 1 F B 30He acTpasibHOW NpoeKLMN BHELWHEro CUrHana.

« 11. 3d¢dupHbIM M acTpasibHblii OTNEYaTKU BHELWUHEro CcurHasa obpasylT cucTemy
[OJIrOBpEMEHHOU NaMATH.

« 12. MNpwm paspyweHun 3pUpHOro otrneyaTka B CUCTEME AOJIFOBPEMEHHOM MaMATU, OH MOXKET
6bITb BOCCTAaHOBJIEH Yepe3 06paTHYIO NPOEKLMIO acTpasibHOro oTrneyaTka Ha 3(PUpHbINA YPOBEHb.




3.7.1. CylWHOCTb 4YenoBeka

CywHoCcTb — 23TO cuctema Ten,
HapaboTaHHbIX XXUBOU MaTepuen, XUBbIM
OpraHu3mMmom, B npouecce

NpPUCNoOCOoONieHUsa K OKpyXxarLlen cpene.
[ToHMMaHne, 4YTO Takoe CYLWHOCTb, AaeT
KIMHOY K MOHUMAaHUKD MHOIMX ABNEHUN KUBOW
npupoabl: 3a4aTud, CMePTU, KINMHUYECKOW
CMEpPTN, NEepeBONMOLWEHNN, pa3aeneHns
NTMYHOCTWN, NMCUXNYECKMX  PaCCTPOUCTB,
TBOpYEeCTBa M MHOIO OPYroro.



3.7.1. CyWHOCTb 4yenoBeka

Oywa! Yto ato Takoe? Yacto o
YeriloBEKE TOBOPST, YTO Y HEro ecTb
aylia, unu oH coBepLLleHHO be3ayLHbIN
yernogek.... [Nony4aercs, 4To y OAHMX
OHa eCTb, a Y ApYyrnx e€ HeT?

HallXW KINeTKNW WMEIT HECKOSIbKO
doM3nNYECKNX TEr, PACMOSIOXKEHHbIX Ha
pasHbIX PU3NYECKUX YPOBHSIX NTAHETDI.
Ho Kknetkm oObeauHATCHA B KECTKO
CBA3aHHbIE  KOMOHWUW, KOTOpble U
obpasytoT HalLLl opraHmam,
CnepoBaTefibHO, W Haw OpraHn3m
COCTOUT M3 pasHbiX Ten, KOTopble U
COCTaBMAKT TO, YTO Mbl Ha3blBaem
Puc.1. Crpyxrypa Halla CYLUHOCTb WNW, Kak eé elle

] CYWMHOCTH
f ' venoeexa Ha3bIBaAkOT B peEJIUrnn, ayLua.




CyLwHOCTb YenoBekKa

AcTpanbHoe Teno

dunproe Teno

N Dnanveckoe
Teno

CTpyKTypa CyWwHOCTH Yenosexa

Tpersn
MEHTANDLMHAR
chepa Jemnnu
Bropan
MENMTANLHAR
chepa 3emnnu

Nepsan
MEHTANLHAR
chepa 3emnn

AcTpansman
chepa 3emnn

Sdnpran cohepa
3emnn

DUINYECKH
nnoTHan chepa
3emnn

Crpyxrypa 3emnu

CNnom HENCKPHUBNEHHOIro NPOCTPaANCTEA
B il

Rl ]

Puc. 2. CpyKkTypbl CyWHOCTH Yenoseka n 3emnu




L =3,00017
BCDEFG
Uereépran

Yereéproe : e —
. : L. MeHTanbHan

Tperun
MEeHTanbHan

cpepa

Bropan
BHTanLHasn

-na

MNepeoe ..
ueu‘ranbuoe/ epean
e, MeHTanMeHan

cchepa

Puc.1. CBA3b TOHKUX Tes CYWHOCTHU CO chepammn 3eMmnm



CywHOCTb YenoBekKa

CeBobogHble  mMaTtepunm  Mo-pasHomy
pearmpyloT Ha W3MEHEHWEe MepHocTU. Ho
CyMMa rnepeuYHbIX Mamepudl, us
KoOmopbIx cocmosim cohepbl u
usuyeckue mesna cywHocmu 8 3amux
chepax ecez0a paeHa 7 — ycnoBue, npwu
KOTOPOM Ucye3aem KadecmeeHHbIU bapbep
coomeemcmeyrouweu _cgepb!, YTOOblI MOrno
HapaboTaTbCs HOBOE Tero.




Tabnuua

Ne cdpep

J

KauecTsennasi CTpYKTYpa
3exum

ABCDEFG

KavecTrsesnasi CTPYKTYpPa
YeI0B exa

Cryyya xoam=ecTrEa
DepPE HMSHLIX MaTe pirit
& MERIX C Pep M CVIN HOC Telt
e I0E eKa, VERC TEVIOIMHEX B
CHETeIe rEOPIINLIX MaTeD MK

ABCDEFG

ABCDEFG

ABCDEFG

ABCDEFG

ABCDEFG

ABCDEFG




PoxneHue co3HaHUA

YeJrioBeKd
Cneapyetr obpatuTb 0coboe BHMMaHME Ha TOT
aKT, YTOo 3anucb nHdopMauuun

npomcxoamT Ha SOPUPHOM 7]
ACTPAJIbHbIX ypoBHsAX MO3ra. Pu3anyeckum
MO3r SBNSETCA TO/IbKO MHCTPYMEHTOM, C
NOMOLLbIO KOTOPOro OCYLLeCTB/ISeTCA 3anuch
MHpopMaLUM. IMeHHO No3TOMY,

nccnegoBaHmss pabotbl  MO3ra He  Aanu
BO3MOXHOCTW YYE€HbIM OnpeaenuTb, rae Mo3r
«XPaHUT» MHMOPMALMIO.




Co3HaHue YyenoBeka

Co3HaHMe AO0/HKHO «yMeTb>» paboTaTb aBTOHOMHO,
6e3 pasgpaxuTens. A 3TO BO3MOXHO TOraa, «Korja
BO3HMKAET LMPKYISAUMNS NepBUYHbBIX MaTtepum HA 3(OUPHOM
M HA acTpanbHOM YpOBHSIX», W,  MpW 3TOM NPOUCXOANUT
CMbIKaHME HEMPOHOB-COCEAEN N BO3HMKHOBEHWE €OAUHOM,
obuien CTpyKTypbl MO3ra Ha 3(MPHOM W ACTPasibHOM
YPOBHSAAX HEMPOHOB. [OABNAETCA HOBOE KayeCTBO 3a CYET
CUCTEMHOro 3(@deKkTa: «B MO3re_npouCXoauT MOsIBNEHNE
HOBbIX LlenoYyeK akKTuBHbIX HeupoHoB BE3 BHeluHero
curHana. [pyrmmm cnosamMn, B MO3re YesioBeka

NOSIBNAKOTCA MbICIM — peaKuuu, He sBsroLlmecs
NnpsiMbiM OTpPaXXeHUeM peasibHOCTM.
Yenosek npuobpetaer BO3MOXHOCTb

CAMOCTOATEJ/IbHO MbICJINTD.
NMpoucxoaut poxxaeHne COSHAHUA!»




PoXxneHve coO3HaHuUA

foOpu3OHTanNbHbIe CBA3W MeXAY Tenamm CyuwHoOCT#H

|
"" / Fb % BepTukanbHble CBA3N MeXAy TenaMm CyWwHOCTH

Puc.5. Uupkynaunm BepTUKanbHbIX U FTOPU3OHTaNbHbIX MOTOKOB NEPBUYHbLIX MaTepun




PoxneHve coO3HaHUA

Yy CBSA3aHHbIX MexXay cobon B LEMOYKN HEMPOHOB BO3
HUKAET AOMNOJIHUTENIbHOE HAaCbIlWeHue MNepBUYHbIMU
MaTepuaMn BTOPbIX W TPETbUX MaTepuasibHbIX Tef
HEMPOHOB, 06pa3yOLLMX Ha 3TUX YPOBHSAX Mexay cobou
eAMHYI0 cucTteMy. TakuMm 06pasoM, «CBA3aHHbIE»
HEMPOHbI  UMET  ABa  WCTOYHMKA  HaCbIWEHUS
nepBMYHBIMN MATEPUSIMU — BEPTUKAJIbHOE HACbILLEHME
1 OOMONMHUTENbHOE — FOPU30HTAJZIbHOE HacbliLleHue.

Mpy  MosBNEHWM 3aMKHYTbIX LIEMOYEK CBSA3AHHbIX
HEWPOHOB NepBUYHbIE MaTEPUKN,  ABUXYLLMECS
rOpU30HTasIbHO, MOMajaloT B «nieH». OHW HaunHaloT
[IBUraTbCs MO 3aMKHYTOM TpaekTopuu. CBs3aHHble B
3aMKHYTYIO  LIEMOYKY HEWPOHbl MpEeBpaLlAlOTCa B
CBOEOOpa3HblE  «KMBble  NIOBYLUKWM», B  KOTOPbIX
MPOUCXOANT HaKorMJIEHNe NEPBUYHBIX MaTEPUMN.




JlokanbHOEe pa3BUTUE —
3BO/OUMS M3OpPaHHbIX YY4aCTKOB —
NPUBOAMUT MO3r K HEYCTONYNBOMY
COCTOSIHUIO. Yy «Pa3BUTbIX>
YYaCTKOB MoO3ra CTpyKTypa WuMeeT
MaKCMMaslbHO BbICOKMW  YPOBEHb
cobCTBEHHON MEPHOCTH, B TO BpEMS
KaK YPOBEHb cobCcTBEHHOM
MEPHOCTU  NpaKTU4YeCKu  BCero
OCTa/IbHOr0 MO3ra OCTaé€Tcd Ha
HayanbHOM WM 67IM3KOM K OHOMY,
ypoBHe. YeM 6onblle 3TOT pa3pbiBs,
TeM ne4vyanbHee Moryt  ObITb
NOCNeACTBUSA: OBa  BO3MOXHbIX
MOCTCOCTOSAHUS — rnyookas
Aenpeccus unn cymacluecteue.
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IPULPREN YPOORHE

Puc. 6. OgHoCTOpOHHEe palBuTHue Yyenoseka: A, SNHWTenH!

[OpU30HTaNbHbLIN MNepenaj
MEPHOCTU MeXxay
«MNPOABUHYTbIMU»  YYaCTKaMMU
MO3ra U «He NPOABUHYTbIMU»
NpUBOAUT K  MOSIBNEHUIO
«MO3roBoro BeTpa>».
«Mo3roBon BeTep» npeacras-
naer cobow [BVKEHME
MOTOKOB MEPBUYHBLIX MaTEPUN
BAOMb  NApannesibHO  Kauye
CTBEHHbIM CTPYKTypaM MoO3ra.
N, Kak cneacrtene, 4enosek

norpyaetca B  rnybokoe
COCTOSIHME Aenpeccum.
YenoBek  «OKyHaeTca» B

COCTOSIHME CTpecca.




[OBOPAT, 4YTO OT TreHuanbHOCTU A0
CyMacCLUeCcTBMUS TOMbKO OAMH LWar u, 4To
KaXOblh TreHUMW — HEMHOro cymaclLueglumnm,
HO He KaXdblMh cymaclleawmm — reHuu
(cM. puc. 6). HepaBHOMEPHOCTb pPa3BUTUA
MO3ra, B KOHEYHOM WuTOre, CTaHOBUTCH
TOPMO30M pa3BUTUSA B LierioM. [oaTomy osist
MoJIHOUEHHOU U Hernpekpauwarouweucs
360JIUUU MO32a U 4YesioeeKa 6 UesioM
Heobxodumo MHOR20IM1J/1aHOBOE,
8CecmopoOHHee pa3sumue, Kak meJsia, mak
U 8 nepeayro o4yepeob UHMessIeKkma.



